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1. LIEJIM U 3ATAYY U CLUTLTAHBI

1.1{co3maTh y CTYJICHTOB NpEACTABICHHS O OHOIOTHYECKOM MHOTO00pa3uu MUKPOCKOTIMYECKOTO MUPa KaK BeIyliero ¢pakropa
YCTONYMBOCTH JKHBBIX CUCTEM U OHOChEphI B LIEIIOM

3anpaum :

1) 03HAKOMJICHHE CTYJIEHTOB C MOP(OIOTHYECKIM, (DU3HOTIOTHIECKUM U SKOJIOTHIECKUM MHOT000pa3sHeM MUKPOOPTaHU3MOB;

2) mosyveHue MpeCTaBIeHUH 0 IPoOIeMaX CHCTEMATHKY U KIaCCH(DUKAIIUHU TPOKAPHOT;

3) ysicHeHHe TeOpHH OHOXMMHYECKOTO CIMHCTBA XKU3HH U UCKIFOYHUTENFHOTO Pa3HOO0pa3ust SHEPreTHIECKHX MPOLECCOB, BOSHUKIIIMX
Y IPOKapHOT B IPOLIECCE IBOIFOLIUH;

4) u3ydeHre POk PasHbIX TPYIIT MUKPOOPTaHU3MOB B IPHPOJIC U KU3HH YETIOBEKA.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OOII

uxn (pazgen) OIT: B1.0

2.1| TpeGoBaHHS K NpeBAPHTEIbLHOI MOATOTOBKE 00YYAIOIIETr0Cs:

2.1.1|JIecoBeneuue

2.1.2|TTouBoBeneHNE

2.1.3| Xumus

2.2| AucuMmInHbI (MOIYJIM) H MPAKTHKH, IJIsI KOTOPHIX 0CBOEHHE IAHHOM JHCHUIIMHBI (MOIYJIs1) HEOOX0TMMO KaK
npeaiecTBylouiee:

2.2.1|TeneTrka u ceIeKIMs

2.2.2|CoBpeMeHHbIE METO/BI 3alUTHl PACTEHUN

2.2.3| duromnaronorus

3. IJIAHUPYEMBIE PE3YJIbTATBI OBYYEHUWSA 11O JUCHUIIVIMHE, COOTHECEHHBIE C IINTAHUPYEMbIMH
PE3YJIbTATAMU OCBOEHMS OBPA3OBATEJIbHOM ITPOI'PAMMBI

OIIK-1.3: Ucnoab3yeT 6a30Bble 3HAHUS 00TAHUKH, 300J10T MU, MUKPOOHOJIOTHH, IKOJIOTHH U TOYBOBEAEHUS B
npogecCHOHATBHOM 1eSITEIbHOCTH

4. CTPYKTYPA U COJAEPKAHUE JTUCIUIIJIMHBI (MOAYJI)

Kon HaumeHnoBanue pa3iesioB U TeM Bupa 3a- | Cemectp /| YacoB | Uctounuku | Ilpumeuanue
3aHSATUS HATHS Kypce
Pazgea 1. 1. MukpoduoJiorus, ee 00beKThI U
METOABI
11 Muxpobuosorus, ee 00beKTbl U METOABI Jlek 5 2
213233
1.2 IIpurorosnenye NPUKU3HEHHBIX IPENapaToB JIab 5 2
MHUKPOOPTraHU3MOB 019233
1.3 Mukpobuosorus, ee 00bEKTbl U METO/IbI Cp 5 8
213233

Pa3nen 2. 2. CTpyKTYpHO-(pyHKIHOHATBHAS
XapaKTepPHCTHKA MPOKAPHOTHOH KJIeTKH.
Mopdoaoruueckas nuddepeHIUpPOBKA y
MPOKAPHOT

2.1 CrpyKTypHO-(hYHKIIMOHAIbHAS XapaKTEePUCTUKA Jlek 5 2
MPOKapUOTHOU KJIeTKH. Mopdonornueckas 213233
JudepeHIPOBKa Y IPOKAPUOT

2.2 IIpurorosnenue GUKCUPOBAHHBIX U OKPAIICHHBIX JIab 5 2
MperapaToB MUKPOOPTraHu3MoB. Ma3ok 2132533

2.3 Oxkpacka Oakrepuii mo I'pamy Jlab 5 2
2103233

24 CTpyKTypHO-(hYHKIIMOHAJIbHAS XapaKTEPUCTUKA Cp 5 10
MIPOKAPUOTHOM KIIeTKH. Mopdoormueckast 213233
T depeHIpPOoBKa Y IPOKAPHOT

Pazgen 3. 3. PocT n KyJbTUBHpOBaHHe
MHKPOOPraHU3MOB

31 Poct u KynbTHBHpOBaHNE MUKPOOPTaHU3MOB Jlex 5 2
213233

3.2 Tuns! nuTatenbHIX cpel. Crepuin3anus Jlab 5 2
MUTATeNbHBIX cpel U nocynbl. [loceB Gakrepwii Ha 2132533
IUIOTHBIE IIMTATENIbHbIE CPEJIbI




3.3 [MomyyeHne HAKOMHUTENBHON KYIbTYPHI KapTO(hETbHOM Jla6 2
HaJ0YKU U a30TPUKCUPYIOIUX OakTepuil 0109233
3.4 Beinenenue 4ucToil KyabTyphl KapTodebHOM nanouku JIa6 2
0105233
3.5 Poct u KynbTHBHPOBaHHE MUKPOOPTaHHU3MOB Cp 2
0105233
Paznen 4. 4. MeTa00J1M3M NPOKAPHOT
41 Metaboau3M IPOKapUoOT Jlex 2
2193233
4.2 BpokeHune MeKTHHOBBIX BEIIECTB JIa6 2
0105233
4.3 Hurpuduxanus JIa6 2
0105233
4.4 Llenmtono3opaspyuiatomue 6akTepun JIa6 2
213233
4.5 MeTab0s13M MPOKapruoT Cp 10
0105233
Pa3pea 5. 5. 'eHeTnka npokapuor
51 T'eneTnka npokapuor Jlex 2
213233
52 I'eneTuka mpoxapuor Cp 8
2193233
Pa3neu 6. 6. PasHooOpa3ue u cucteMaTHka
MHKPOOPTaHH3MOB
6.1 PazHooOpasue u cucrteMaTiKa MUKPOOPTaHU3MOB Jlex 2
213233
6.2 PasHooOpa3sue u cucTeMaTHKa MUKPOOPTaHU3MOB Cp 8
213233
Paznen 7. 7. Dxoa0oruss MUKPOOPraHU3MOB
7.1 DKOJIOTrUsl MUKPOOPIaHU3MOB Jlex 2
30103233
7.2 Muxkpoduiopa HO4BbI JIa6 4
CIRCYACK
7.3 Mukpoditopa Boabl JIa6 4
213233
7.4 Mukpodiiopa Bo3ayxa Jla6 4
2193233
7.5 Omnpenenenre 9yBCTBUTEIIEHOCTH MUKPOOPTaHU3MOB K JIa6 2
AHTHOMOTHKAM 2102233
7.6 DKOJIOTUSI MUKPOOPTaHHU3MOB Cp 10
213233
Paznen 8. 8. [Ipukinagnass MUKPOOHOJIOTHS
8.1 ITpuknaaHast MUKpOOHOIOT U Jlex 3
2193233
8.2 AHanu3 6akTepHalbHBIX IPenapaToB JIa6 2
213233
8.3 TIpuknagHas MUKPOOHOJIOTHS Cp 10
2193233
Pazgen 9. Dk3amen
9.1 DK3aMeH 27
0109233

5. OHEHOYHBIE MATEPUAJIBI VIS TPOBEJEHUS TEKYIIEN U ITIPOMEXKYTOYHOM ATTECTALIUUA

5.1. OueHo4unbie MaTepHAJIbI IS MPOBEAEHUS TEKYIIEH aTTeCcTAIIHN

Cwm. I[TPMJIOKEHUYE 1.

5.2. OueHounble MaTepuaJibl 1J151 NIPOBEACHUSA l'[pOMe)KyTO'-IHOﬁ aTrrecraunmu

Cwm. I[TPMJIOKEHUYE 1.

6. YHEBHO-METO/JMYECKOE I HTHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas autepatypa

(OcHoBHas:
1. Muxpo6uosorus : yuebuuk / O.J1. Cunopenxo, E.I'. Bopucenko, A.A. Banbkoa, JI.W. Boiino. — Mocksa : UHOPA-M, 2020. — 286 c.

— (Briciiee o6pa3zosanue: bakanaspuar). - ISBN 978-5-16-009743-5. - Tekcr : anektponHsiid. - URL:




https://znanium.com/catalog/product/1227524 (nara o6pauienus: 20.06.2022).

2. Herpycos, A. 1. Mukpo6uosorus: Teopust u npaktuka B 2 4. Yacts 1 : yaeOnux xis Byzos / A. . Herpycos, 1. b. KoroBa. — Mocksa :
13natensctBo FOpaiit, 2022. — 315 c. — (Bricmee o6pa3zosanue). — ISBN 978-5-534-03805-7. — Tekct : 31eKTpOHHBIH //
(O6pasosarenshast mwiatdopma FOpaiir [caiir]. — URL: https://urait.ru/bcode/489076 (mara obparenus: 20.06.2022).

3. Herpycos, A. 1. Mukpo6uosnorus: Teopus U npaktuka B 2 4. Yacts 2 : yueGHuk st By30B / A. U. Herpycos, 1. b. KoroBa. — Mocksa :
M3natensctBo FOpaiit, 2022. — 332 ¢. — (Beiciee obpaszoBanue). — ISBN 978-5-534-03806-4. — TekcT : 2MeKTPpOHHBbIH //
(O6pasoBarenshast mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/490704 (mata o6pamenus: 20.06.2022).

ToroTHUTE B HAS:

1. Kucnenko, B. H. Mukpo6uonorus : yaebnuk / B. H. Kucnenko, M. 111. AzaeB. — Mocksa : UHOPA-M, 2019. — 272 c. — (Bricmee
oOpasoBanue: bakanaspuar). - ISBN 978-5-16-010250-4. - Tekcr : anekrponnsiii. - URL: https://znanium.com/catalog/product/1009634
(nata obpamenus: 20.06.2022).

2. Caxaposa, O. B. O61muast Mukpo6uosorus u oblas caHuTapHas MUKpoouosorus : yuebHoe nocobue / O. B. Caxaposa, T. I'. CaxapoBa. —
2-¢ u3n., ucnp. — Cankr-IlerepOypr : Jlanb, 2022. — 224 ¢. — ISBN 978-5-8114-3798-6. — TekcT : 31eKkTpoHHBII // JIaHb : 3IeKTPOHHO-
GrGnnoreunas cucrema. — URL: https://e.lanbook.com/book/206942 (nara o6pamienust: 20.06.2022).



https://znanium.com/catalog/product/1227524
https://urait.ru/bcode/489076
https://urait.ru/bcode/490704
https://znanium.com/catalog/product/1009634
https://e.lanbook.com/book/206942

6.2. ITepeyenb pecypcoB HH(OPMALIMOHHO-TeJIEKOMMYHHKAUMOHHOI ceTn ""MHTepHeT"

31  |Caitr ®bYH LIHUU Dnunemuonoruun Pocniorpeduanzopa http://crie.ru

D2 [Caiit ITocTHayka http://postnauka.ru/themes/microbiology

93 [Caiir HULIODM um. H.®. I'amanen http://gamaleya.org

6.3.1 Ilepevyens MporpaMMHOro odecnedeHust

6.3.1.1|Microsoft Windows 10 Enterprise

6.3.1.2|Microsoft Office npodeccuonansHbiii miroc 2013

6.3.1.3| Kaspersky Endpoint Security 10 st Windows

6.3.1.4[ Adobe Reader X1 (11.0.13) - Russian

6.3.1.5/Google Chrome

6.3.1.6|WinDjView

6.3.1.7|Mozilla Firefox

6.3.2 CoBpeMeHHBIe TPO(ecCHOHANBHbIE 023bl JAHHBIX H HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI

6.3.2.1{3bC «ZNANIUM.COM>»

6.3.2.2|9BbC «}OPAUT»

6.3.2.3|9BC «YHuBepcuterckas OMOIMOTeKa OHIIANH)

6.3.2.4|9BC IPRbooks

6.3.2.5|9BC «JlaHb»

6.3.2.6/ 95C BOOK.ru

6.3.2.7|9bC TBI'Y

6.3.2.8|Hayunas snextponnas 6udanoreka eLIBRARY.RU (noamnucka Ha xKypHaIIbI)

6.4 O6pa3oBaTesibHBbIE TEXHOJIOTUH

6.4.1| AkTUBHOE CTyIIaHUE

6.4.2| Texuonoruu Pa3sBUTHA KPUTUICCKOTO MBIIIJICHUA

6.4.3| JuckyccroHHble TexXHONOruu (hopym, CUMIO3UyM, 1€0aThl, aKBapUyMHasl IUCKYCCHS, TaHENIbHAas NUCKYCCHUS, KPYTJIbIH

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAY JIST)

Aynurtopus Oo0opynoBanue

5-324 MHKPOCKOIIBI , TEPMOCTAT, HEHTPU(YTA, XOIOIMIBHIK «UMHAPY, JIEKTPOILUTUTKH, CTEPHIN3ATOP, BECHI
TOPCHUOHHBIE, CBETHIILHUKY HACTOJIbHBIE, IKa() CYIIMIbHbIH, OaHsI KOMOMHUPOBAHHAS, TIEPEHOCHOM MYyIbTUMEAUIHBIN
KOMIUIEKC, TIEPEeHOCHOH HOYTOYK, yueOHas Mebenb

5-318 MYJIbTUMEINHHBIA KOMILUICKC, TEPEHOCHOH HOYTOYK, yucOHas MeOelh

8. METOAUYECKHUE MATEPHUAJIBI 1JIAA OBYYAIOIIIUXCS 11O OCBOEHUIO JUCIHHATIINHBI

Cwm. ITPUJIOXEHHME 2.




INPUJIOKEHHUE 1

5. OUIEHOYHBIE MATEPHAJIBI J1JIs1 TIPOBEJEHUS TEKYIIEW U MPOMEXYTOYHOM ATTECTALIUU

5.1. OueHo4Hble MaTepUAJIb] JJIsl IPOBeJCHHUA TeKYLIeH aTTecCTalul

TecroBble 3aaHus ISl TOATOTOBKHU K KOJUIOKBHYMY

Tema: MeTabomau3m mpokapuoT. bpoxenue.

1. JluroTpoHBIMU Ha3BIBAIOT

a) OPTraHN3MBbl, KOTOPBIE B KaUECTBE JOHOPOB AJIEKTPOHOB HCIIONIB3YIOT HEOTPaHWIECKHUE BEIICCTBA,;
0) opraHu3Mbl, KOTOPBIC B KAUECTBE JIOHOPOB 3JIEKTPOHOB HCIIONB3YIOT OTPAHUUECKHE BELIECTRA;
B) OpraHU3MBbI, KOTOPBIE HYXKAIOTCSI B MUKPO- M MAKPOJICMEHTaX;

T') OPraHu3MBbl, 11 KOTOPBIX HCTOYHUKOM SHEPTHUH SBIISIOTCS OKUCINTEIbHO-BOCTAHOBHUTEIILHbIEC PEAKIUH.
2. doroTpodaMu Ha3bIBAIOT

a) OrpaHM3MBI, UCTIOJIB3YIOIIHE CBET B KaUeCTBE HCTOYHHMKA YHEPIUH;

0) OpraHu3Mbl, CIIOCOOHBIE K aBTOTPO(DUH;

B) OpraHU3Mbl, COAEpIKaIIHEe XIOPO(UILIBI;

') OpraHU3MBI, HCIIOB3YIOIINE YITICKUCIBIN Ta3 I CHHTE3a OPTaHUKH.

3. B 3aBucuMocTH OT 0COOEHHOCTEI KOHCTPYKTHBHOTO METa00IM3Ma OpraHU3MBbl AETIAT Ha

a) aBTOTPO(HOB U TeTepOTPO(OB;

6) xemoTpooB 1 GOTOTPOPOB;

B) XeMOJHUTOTPO(OB, XeMOOPTraHOTPOGhOB, HOTOTUTOTPO(OB U PoTOOPraHOTPOdHOR;

I') ayOaKkTepHil U apxebaKTepHii.

4. K kakoi rpynre 1o crnoco0y CyIiecTBOBaHHS OTHOCUTCS OOJBIINHCTBO IPOKAPHOT?

5. 3anojHUTE MPOMYCKHU B TAOJHIIE

Hcrounuk Honop Ucrounuxk Crioco0 cyiecTBOBaHUs [IpencraBurenu
SHEpPIrUu JJIEKTPOHOB yriaepoja MPOKAPHOT
XEMOJIUTOABTOTPODUS
CBET HEOpT. OpraHuY.
COEIUHEHUS COEIMHEHUS
(hoToopranorerepoTpous
CBET HEOPT. YIJIEKUCIIBINA
COCTUHCHUS ra3
XEMOOPTaHOABTOTPOGHS
OK.-BOCCT. OpTraH{Y. OpraHud.
peaxunu COCTUHEHUS COCIITHEHUS




(oroopranoaBToTpOhUS

OK.-BOCCT. HEOpr. OopraHnun4.
peakoumn COCOMHCHUA COCONHCHUA

6. JlaiiTe onpeneneHne TEpMUHY «OpOKEHUE)

7. BeriecTBO MOXKET OBITh MOJABEPTHYTO COPAKUBAHHUIO MPH YCIOBHUHU, YTO OHO

a) UMeeT HelTpaJbHOe WM OCHOBHOE 3HaueHue pH;

0) COJCPIKUT HETTOJHOCTHIO OKUCIICHHBIC HJIH BOCCTAHOBICHHBIC YIIICPOIHBIC ATOMBI,
B) COACPXKUT caxapa,

') ©UMeeT OoTaThie SHEPTUCH XUMUYCCKUE CBSI3U.

8. bpoxeHne cuYNTaloT IPUMHUTHBHBIM YHEPTETHYECKUM IMIPOIIECCOM, TOCKOIBKY

a) KOHEYHBIE TIPOTYKTHI COJIepKaT 3HAYUTEIBHYIO YaCTh YHEPTHH, 3aKIIFOYCHHON B ICXOTHOM CyOCTpaTe;
0) maeT MaibIil BRIXOJ YHEPTUH;

B) IaBHO BO3HHKIIO;

T') IIUPOKO PACIPOCTPAaHEHO B MIPHPOJIE.

9. Kakum 06pazom pemaercs mpodiaeMa akIenTopa 3J1eKTPOHOB IIPH OpOosKeHUH?

10. OxapakTepu3yiiTe 10 CIeIyIOIei cXeMe IPOIMMOHOBOKHCIOE OpOKEeHUE

- ICXOAHBIN cyOcTpat(bl)

- IIOCIIEA0BATEIILHOCTh ONOXMMHYECKUX PEaKIIUH

- YCJIOBHSI TPOTEKaHUS MPOIIECCa, BAPHAHTHI PA3BUTHUS MPOLiecca IPHU U3MEHEHUH YCIIOBUH
- CyMMapHbI YHEPreTHIECKHH BBIXO]T

- MUKPOOPTaHU3MBI, BEI3BIBAIOIINE NaHHBIN MPOLECC

- IPaKTHYECKOE 3HAUCHHE 3TOT0 OPOXKEHHUS

11. OxapakTepusyiiTe 1o cieayromei cxeme rerepoepMEHTaTHBHOE MOJIOYHOKHUCIIOE OpOosKeHHE
- HCXOJHBIN cyocTpat(bl)

- IIOCJIEI0BATEILHOCTD OMOXMMHUECKHUX PEaKIUi

- YCIIOBHSI TPOTEKAHMS MPOIIECCa, BAPHAHTHI PAa3BUTHS MPOIECca MPU H3MEHEHUH YCIIOBHHA
- CyMMapHbI 3HEPTeTHUECKUN BBIXO]]

- MUKPOOPTaHNU3MBI, BBI3BIBAIOIINE JaHHBIH IPOIIECC

- IPaKTHYECKOE 3HAUCHHE 3TOT0 OpPOKEHUS

12. OxapakTepu3yiTe 10 CIeAYIOIei cXeMe CIIMPTOBOE OpOKeHME

- HCXOJHBIH cyOcTpat(bl)

- IIOCJIEA0BATEIILHOCTD OMOXMMHUUYECKHUX PEaKLUi

- YCIIOBHSI IPOTEKaHUS MPOLIECCa, BAPHAHTHI Pa3BUTHUS MIPOLECCA MPU U3MEHEHUH YCIIOBHUH
- CyMMapHbIA SHEPTeTHUYECKUN BBIXO]]




- MHKPOOPTaHU3MbI, BBI3BIBAIOIINE TAHHBIN MPOIIECC

- IPaKTHYECKOE 3HAUCHHE 3TOTO OPOKEHNSA

13. OxapakTepu3yHTe 10 CIexyromeii cxeMe MacITHOKHACIIOE OposKeHHe

- HCXOJHEBIH cyOcTpat(bl)

- IIOCIIEAOBATEILHOCTh ONOXMMHYECKUX PEAKIINH

- YCIIOBUSI TPOTEKAHMsI TPOIECCa, BAPUAHTHI Pa3BUTHUS MTPOIIecca NPU U3MEHEHHH YCIOBUI
- CyMMapHBIi YJHEPreTUUECKHH BBIXO]T

- MUKPOOPraHnu3Mbl, BbI3bIBAIOIINE Z[aHHLIﬁ mpouecc

- IPaKTHYECKOE 3HAUCHHE 3TOTO OPOKEHUS

Bomnpocs! 151 TOATOTOBKH K KOJUIOKBHYMY

OtyerHas Tema: CucTeMaTrKa NpoKapuoT. [ pymIbl NPOKapHOTHBIX OPTaHU3MOB.

1. K kakoii rpymie mo Bepmku (1993) otHocsTes ciaenyrorue poasi? Jlafite XapakKTepHCTHKY 3TOM TPYIIIS:
Bapmuanr 1(1) Methanobacterium, Methanosarcina, Methanococcus, Methanospirillum
Bapuanr 2(1) Halobacterium, Halococcus, Haloferax, Natronococcus

Bapuanr 3(1) Pseudomonas, Alcaligenes, Alteromonas, Zygomonas, Azorobacter, Paracoccus
Bapmanr 4(1) Archangium, Cystobacter, Mellitangium, Stigmatella, Polyangium, Nannocystis
Bapmuanr 5(1) Escherichia, Klebsiella, Proteus, Vibrio

Bapuanr 6(1) Corynebacterium, Arthrobacter, Cellulomonas, Eubacterium, Bifidobacterium
Bapuanr 7(1) Spiroplasma, Acholeplasma, Mycoplasma

Bapmuanr 8(1) Streptomyces, Kineospora, Streptoventricillum, Sporichthya

2. IlepeuncnuTe OCHOBHBIX IPEJICTABUTENEH, OTHOCSIUXCS K TPYIIIe:

BapuanT 1(2) DQunocnopoobpa3yroiire rpaMnoioKUTETbHBIE OPraHU3MbI

BapuanT 2(2) [Toukytouuecs: 6akTepuu 1 MPOCTEKOOAKTEPUHN

Bapuanr 3(2) DkcrpemaibHbie TepMO(UIbHBIE apXe0aKTeprH

Bapuanr 4(2) TepmoduisHbie CyiibhaTBOCCTAHABIHBAIOIINE apXeOaKTEPUU

Bapuant 5(2) AspoOHbIe XeMOTUTOTPOPHI

Bapmuanr 6(2) Cynbdugoresst

Bapuanr 7(2) Anokcurennsie poToTpodHbIe OaKTepUH

Bapuanr 8(2) Okcu reHHbie GoTOTpOdbHI

OtuerHas Tema: [IpokapHOTHI M OKpYKaroIas cpera.

Bo3HUKHOBEHME M Pa3BUTHE 3KOJIOTHH MUKPOOPTaHU3MOB

AyTaKonorust 6akrepuii.

3eMHOe TATOTEHHE, MAarHUTHBIE OIS, H3JIydeHUsL.

Temneparypa.

KoHuenTpauus noHOB BOAOpOA.

BopaHast akTHBHOCTD.

MonekynspHbIA KUCIOPOI.

IInTaTtenpHbIE BEIIECTBA.

ToxkcuyHbIe BeleCTBA.




Buotnyeckue paxTopsI.

®opmbl B3aMMOOTHOLIEHHUH OaKTEPHIA.

B3anmMooTHOIIEHNST MUKPOOPTaHU3MOB C OECIIO3BOHOYHBIMH )KUBOTHBIMHU.
B3anMOOTHOIIEHHUS C TO3BOHOUHBIMHU.

B3anMOOTHOIIEHUS ¢ PACTCHUAMU.

6. Apeaibl 6akTepuii U GakTepHUAIbHBIE [IEHO3BI.

TecroBble 3a1aHus IS TIOATOTOBKU KOJIJIOKBUYMY

OtueTHas Tema: Metabonusm npokapuot. DotoTpodus.

1. BonbIUMHCTBO 1TMaHOOAKTEPHIT OTHOCAT K

a) XeMOJIMTOABTOTpOdaMm;

0) xemoopranorerepotpodam;

B) oronuroaBToTpodam;

r) GOTOOpPraHOaBTOTPO(aM.

2. DOTOCUHTE3UPYIOIINE TPOKAPUOTHI HCIIOIB3YIOT

a) TOJIbKO BUAUMYIO 4acTh CIEKTPa;

0) yIpTpaHONETOBYIO M BUINMYIO;

B) YIbTpadHOICTOBYIO U HHPPAKPACHYIO;

T') BUAUMYIO U MHPPAKPACHYIO.

3. Habop nurmMeHToB y pOTOTpOHBIX 2yOaKTepHid

a) TIOCTOSTHEH JJIsl ONPEeIeNICHHBIX CHCTEMATHYECKUX TPYIIIT;

0) OIMHAKOB y BCEX CHCTEMATHYECKHUX TPYIIIL;

B) BapbHUpPYET B IIpe/ieaX OAHON U TOH JKe CHCTEMaTHYECKOM IPYIIIIBI;
T) pa3iM4eH Aaxe B Ipeeax OJHOrO BUJA.

4. ®OTOCHHTETHYECKHE MIMTMEHTBI C XUMHUYECKOI TOYKH 3pEHHsI OTHOCST K

5. B xietke ¢poToTpohoB-IpOKapHOT 0OHAPYKEHBI

a) xJIOpopHILTEI 1 OAKTEPHOXITOPOHILIEL;

0) ToNbKO OAKTEPHOXITOPOHILIEI,

B) TOJIBKO XJIOPO(HILIEI,

T') y OJHUX XJIOPOPUITIBI, ¥ IPYTUX OaKTEPHOXIOPO(UILITHL.
6. MakcuMyM TOTJIONIEHHUS B CaMO¥l JUTMHHOBOJTHOBOM YacTH CIEKTPa IMEeT
a) XJIOpoHILI a;

6) xsopo¢uiu b;

B) GaKkTepHOXJIOPOGHILI a;

r) 6akTeproxsopoduiut b.

7. ®UKOOMITUTIPOTEHHBI HAMICHBI

a) IIMaHo0aKTepHUIL;

0) MPOXJIOPOHUTOB;




B) 3€JICHBIX OAKTEPHIi;
T) MypILypHBIX OaKTepuit.
8. KapotnHoup! y MPOKapHOT BHINOIHSIOT CIeAyoMmue (pyHKINN:
a) SIBJISIIOTCS BCIIOMOTATEIbHBIMU (DOTOCHHTETHYECKUMH ITMT'MEHTaMH, YYaCTBYIOT B PeakiMsAX (POTOTaKCHCa, 3aIIUIIAI0T OT TOKCHYECKUX () (PEKTOB CHHITIETHOTO KHCIIOPO/a;
0) mpUIAIOT OPAHKEBYIO OKPACKY KIIETKaM, SIBJITIOTCS BCIIOMOTATENbHBIMH (POTOCHHTETUIECKIMH IIMTMEHTaMH, 3alIUIIAI0T OT TOKCHIECKNX 3(P(hEeKTOB CHHIIIETHOTO KHCIOPOAA;
B) MIPUAAIOT OPAHXXEBYIO OKPACKY KJIETKaM, Y9aCTBYIOT B PEAKIUAX (POTOTAKCHUCA, 3ALIUIIAIOT OT TOKCHUECKUX 3P (PEKTOB CHHITIETHOTO KHCIOPOa;
T) SIBJISIIOTCSL BCIIOMOTATENbHBIMH (DOTOCHHTETUYECKUMHU IIUTMEHTAMH, YYaCTBYIOT B peakuusix (pOTOTAKCHCa, MPUAAIOT OPAHKEBYIO OKPACKY KIIETKaM.
9. Crextp norsouieHus y JOTOCHHTETUUECKHUX [TPOKAPHOT CABUHYT B
a) KpacHy¥o 00J1acTsb;
0) CHUHIOI0 00J1acTh;
B) 3€JICHYIO O0JIaCTh;
T) )KEJITYIO 00J1acTh.
10. ®oTocuHTETHYECKUI anapaT y MpoOKapruoOT COCTOUT U3 CIEAYIOIUX (YHKIIMOHAIBHBIX KOMIIOHEHTOB
a) CBETOCOOMPAIOLINX MUTMEHTOB, POTOXUMUYECKUX PEaKIIMOHHBIX IIEHTPOB, POTOCHHTETHYECKUX DIIEKTPOHTPAHCIIOPTHBIX CUCTEM;
6) MmemOpaH, CBETOCOOMPAIOIINX IIMTMEHTOB, 3JICKTPOHTPAHCIIOPTHBIX CUCTEM;
B) CBETOCOOMPAIOIINX MMTMEHTOB 1 PEAKIIMOHHBIX IIEHTPOB;
T) MeMOpaH, XJI0po(IIIOB, KAPaTHHOUIOB.
11. Ot™erbTe BepHBIE XapaKTEPUCTHKH JUISA TPYIIIBI TeIno0aKkTepuit
a) CTpOTHe aHA3POOHI;
0) cozepKaT TONBKO 0AKTEPUOXIOPOPIILT g;
B) aHOKCHTCHHBIN (DOTOCHHTES;
T') TPaMIIOJIOKUTENNbHAs! KJIETOYHAs! CTCHKA;
1) GOTOIUTOABTOTPODBI;
€) CIIOCOOHBI K a30T(hUKCAIINH.
12. OT™eTbTe BepHbIE XapaKTePUCTHKHU JUI IHaHOOAKTepuit
a) TOJIbKO OKCUTEHHBIHN (hoTOCHHTE3;
0) MOTYT pa3MHOKaTbCs IOYKOBAHHEM;
B) ciio>kHast Mopdosorudeckast mudhepeHInpoBKa;
T') TPaMIIOJIOKUTENNbHAs! KJIETOYHAs! CTCHKA;
1) umerotT pasopsannsli LITK;
) obsuraTHele a’poOsl;
) CIIOCOOHBI K a30T(HUKCAIIHH.
13. OTmeThTE BepHBIE XapaKTEPUCTUKH JUIsl IPOXJIOPOPHUTOB
a) aHOKCHUT'€HHBII (POTOCHHTES;
0) oTcyrcTBHE XJI0poduiuia b;
B) OHOKJIETOYHEIE,;
T') TPaMIIOJIOKUTENbHAsI KJIETOYHAs! CTCHKA;
1) MEKPOa3pOQHIIHI;
€) cIocOoOHBI K a30T(HUKCAITHH.
14. OTMeTbTe BEpHBIC XapaKTEPUCTHKH JUIS MyPITypPHBIX OakTepuit




a) TPaMOTpHIATENIbHASL KIETOYHAs CTCHKA,;

0) OHOKJICTOYHBIE;

B) MOTYT Pa3MHOXAaThCSI TOYKOBAaHNEM;

T') aHOKCUTCHHBIN (POTOCHHTE3

1) obnHraTHEIE (POTOIUTOABTOTPOQEL;

) a’poOEr;

) CIOCOOHBI K a30T(UKCAIIHH.

15. OcHOBHBIM MEXaHU3MOM aBTOTPO(HOH (PUKCAINH YTIEKUCIOTHl Y TPOKAPHOT SBIISIOTCS
a) He3aMKHYTHIH aneTun-KoA myTs;

0) BoccranoButenbHbIN LTK (unkn ApHOHA);

B) BOCCTaHOBUTEIbHBIN NeHTo30(pochaTHbIi myTh (uukn Kanseuna);

r) 1uki KanbpBrHa, HO IPH YCJIOBHH, YTO YIVIEKUCIOTa — €AMHCTBEHHBIH HCTOYHUK YIIIepo/a.
16. AHOKCHUTeHHBII (POTOCHHTE3 OCYIIECTBISIOT

a) MypITypHBIE, 3eJICHBIC U TeIN00AKTEPUH;

0) mypIypHBIE, IHAHOOAKTEPUH U TIPOXIOPO(PHTHL;

B) 3€JICHBIC, TETHO0AKTEPHH U IHAHOOAKTCPHH;

T) MypIypHBIE, 3€JI€HBIC U TIPOXIOPOQHUTHI.

17. K rpymniie HecepHBIX MyPITYPHBIX OaKTEpHil OTHOCAT

a) Rhodospirillum, Rhodobacter;

6) Thiospirillum, Thiocystis;

B) Ectothiorhodospira, Chromatium;

r) Rhodobacter, Thiocapsa.

18. Heuukin4yeckuii myTh NepeHoca 3JeKTPOHOB SIBJISETCS €IMHCTBEHHBIM IS

a) MypPITYPHBIX U 3€JICHbIX HUTUYATHIX;

6) 3eJeHBIX cepoOaKTepHii U renno0aKkTepui;

B) LMaHOOaKTepuii U nmpoxiopodur;

T') MypIYPHBIX U IMaHOOAKTEPH.

19. B kauecTBe KOHEYHOTO NPOYKTa (POTOCHHTETHYECKOTO TPOIECCa BOCCTAHOBUTEIh 00pa3yercsl B peakiusix
a) IUKIMYECKOTO AJIEKTPOHHOTO TPAHCIIOPTA;

0) HELMKJIYECKOTO MIEKTPOHHOTO TPAHCIIOPTA;

B) U IMKJINYECKOTO, ¥ HELUKINYECKOTO TPAHCIIOPTa,;

T) Y pa3HbIX MO-pa3HOMY.

20. DK30TreHHBIMH JIOHOPAMH 3JIEKTPOHOB NPU HEIMKIMYECKOM JJICKTPOHHOM TPAHCIIOPTE SIBISIFOTCS
a) cynb(uIbl, THOCYIb(ATHI, OPraHMYECKUE COCTMHEHHUS;

0) coemMHEHUS CePhl M OPTaHUYECKHUE BEIIECTBA;

B) OpraHMYeCKUe COCAMHEHNS;

T) cyib(UIbI, THOCYIH(ATHI.

21. JIse porocuctemsr (I u I1) GyHKIMOHUPYIOT y

a) MMaHoOaKTepuit ¥ MPOXIOPOPHUTOB;

0) mypITypHBIX OAKTEpUI U IIMAHOOAKTEPHIL;




B) IypITypHBIX U 3€JICHBIX OaKTEePHii;

T') TeJIM00aKTepUi U TPOXIOPO(GHUTOB.

22. Y npoKkapHoT B KOHCTPYKTHBHOM MeTa00JIM3Me YIIIEKHCIIOTa BBIIOJIHSET CIIEIYIOINEe OCHOBHBIE
GbyHKIMN:

Tema: ['eHeTHKa MUKPOOPTraHU3MOB.

14. 'enernueckas cucrema OakTepuit

15. Perukanus 6akrepuanbuoii JJHK

16. [lepeHOC TEHETHYECKOTO MaTeprana y OaKkTepuii.

16.1. Konsroranus

16.2. Tparchopmanus

16.3. Tparcaykmus: oOmias (Hecrierudraeckas), crernudraeckas, abopTuBHas.
17. 'eHeTHUYeCKast HK3MEHYUBOCTD OaKTEPHIA.

17.1. Myranumn.

17.2. OcHoBHEIE MexaHU3MBI Koppeknuu aedexros JTHK.

18. ®enoTunmueckas U3MEHUYUBOCTH OakTepuil. ucconunanusi.

TunoBble KOHTPOJIbHDbIC 3aJaHUA U crocoo NnmpoBeIeHUs TeKy[IIeﬁ aTrecranum

KpnTepnn OICHUBAHUA U HIKAJIA OLICHUBAHUSA

Tems! pedeparos:

@DopMBI B3aMOOTHOIIEHUH OaKTepuil.

B3anMoOTHOIIEHNS! MUKPOOPTaHU3MOB C O€CIIO3BOHOYHBIMHU KHBOTHBIMU.
B3anMooTHomeHus 6aKTepuii ¢ MO3BOHOYHBIMH.

B3anmooTHoImeHHs1 OaKTepHii C pacTeHUSIMU.

Kpurepun ouenuBanus pedepara:

WznoxenHoe moHnManue pedepara Kak eJI0CTHOrO aBTOPCKOTO TEKCTa
OTIpeIeNsIeT KPUTEPUH €T0 OLICHKH: HOBHU3HA TEKCTa; 00OCHOBAaHHOCTH
BEIOOpA MICTOYHHKA; CTETICHb PACKPBITHS CYITHOCTH BOTIPOCA;
coOuroIcHHS TPEOOBAHMIA K 0OPMIICHHUIO.

HoBwu3Ha TekcTa: a) akTyaabHOCTh TEMBI HCCIECIOBaHNUs; 0) HOBU3HA U
CaMOCTOSTEILHOCTh B OCTAHOBKE MPOOJIeMbI, (HOPMYTHPOBAHHE HOBOTO
aCTIeKTa U3BECTHOM MPOOIEeMBI B YCTAHOBIICHIH HOBBIX CBSI3EH
(MeXTpeaMETHBIX, BHYTPUIIPEAMETHBIX, HHTETPAIHOHHBIX); B) YMEHHE
paboTath ¢ UCCIIeAOBAaHUSMHU, KPUTHICCKON JINTEPATYPOH,
CHCTEMAaTH3MPOBATH U CTPYKTYPUPOBATh MAaTEPUAIT; T') IBJICHHOCTh
ABTOPCKOH TMO3UITUH, CAMOCTOSITEIILHOCTh OIIEHOK M CYXKICHHUIA; JT)
CTHJICBOE CIMHCTBO TEKCTA, SAMHCTBO )KAHPOBBIX YEPT.

CrenieHb PaCKPBITHsI CYITHOCTH BOIPOCA: a) COOTBETCTBHUE IIIaHA TEME
pedepata; 6) COOTBETCTBHE COZepKaHUS TeMe U IuIaHy pedepara; B)
MTOJTHOTA W TITyOMHA 3HAHUIA IO TeMe; T) 000CHOBaHHOCTH CITIOCOOOB H
METOJIOB Pa0OTHI C MATEPUAIIOM; €) YMEHHE 00001IaTh, AeTIaTh BHIBOEI,
COIOCTABJIAThH Pa3IUYHbIC TOUYKH 3PCHHUS 110 OJTHOMY BOIIPOCY
(mpobneme).




O060CHOBaHHOCTH BEIOOpA MICTOYHHUKOB: &) OIICHKA HUCIIOIb30BAaHHOMN
JUTEpaTypHI: IPUBIICUCHBI TN HaHOO0JIEe N3BECTHBIE PAOOTHI IO TEME
ucciaen0BaHus (B T.4. )KypHaJIbHbIE IyOINKAIIMK ITOCTIECTHHX JIET,
MOCJI/IHUE CTaTUCTHYECKHE JTaHHBIC, CBOJKH, CIIPABKU H T.11.).
CoOmonenue TpeboBaHuii K 0()OPMIICHHUIO: ) HACKOJIBKO BEPHO
oopMIIEHBI CCBUIKU Ha HCIIOJIB3YEMYIO JIUTEPATYPY, CITUCOK
JUTEpaTyphl; 0) OlleHKa 'PAaMOTHOCTH U KYJIBTYPBI U3JI0KEHHUS (B T.4.
opdorpaduieckolt, MyHKTYallHOHHOH, CTHIIMCTHIECKON KyIbTYPHI),
BJIa[ICHIE TEPMUHOJIOTHCH; B) COOIIOIcHHE TPEOOBaHUN K 00BEMY
pedepara.

«OTIMYHO» CTaBUTCS, €CJIN BHIITOJIHEHBI BCe TPEOOBAHMS K HATUCAHHIO
U 3ammTe pedepara:

o0o3HaueHa npobyeMa 1 000CHOBaHA €€ aKTyalbHOCTb, CHICNIaH KPaTKUH
aHaJIM3 Pa3IMYHBIX TOYEK 3PEHHUS HAa pacCMaTpUBaeMyIo IpodiemMy 1
JIOTUYHO U3JI0’KeHA COOCTBEHHAs TTO3ULIKS, CHOPMYIUPOBAHBI BEIBOJIBI,
TeMa PacKphITa MOJHOCTHIO, BBIIEPKaH 00bEM, COOIIOIEHBI TPEOOBaHUS
K BHELIHEMY O0(OPMJICHUIO, 1aHbl IPABUIIbHBIE OTBETHI HA
JIOTIOJTHUTEJIbHBIE BOIIPOCHI.

«X0pol1110» — OCHOBHbIE TpeOOBaHMs K pedepaTy H ero 3auure
BBITIOJTHEHBI, HO TIPU 3TOM JOITYIIEHBI HeIoYETHI. B uacTHOCTH,
MMEIOTCSI HETOYHOCTH B M3JI0KCHUH MaTepHaa; OTCYTCTBYET
JIOTUYECKast TOCIIeI0BaTeIbHOCTD B CYXKJICHHAX; HE BBIIEPKaH 00BEM
pedepara; nmerorcs ynmymeHust B 0OpPMIIEHHH; Ha JIOTIOJIHUTEIIbHbIE
BOIIPOCHI ITPH 3aIUTE JJaHbl HETIOIHbBIE OTBETHI.

«Y IOBJIETBOPUTENHLHO» — UMEIOTCSI CYIIECTBEHHBIE OTCTYIICHHUS OT
TpeboBaHuii k pedepupoBaHmio. B uacTHOCTH: Tema OCBelleHa JIUIIb
9aCTHUYHO; JOITyIIeHbI (pakTHIecKne OMMOKN B COepKaHIH pedepara
WY TIPY OTBETE Ha JIOTIOJHUTEIbHBIE BOMPOCKL; BO BPEMSI 3I[UTHI
OTCYTCTBYET BBIBO/I.

«HeynoBneTBopuTeIbHO» — TeMa pedepara He pacKphITa,
00HapyKMBaeTCsl CyIIECTBEHHOE HEIIOHUMaHue IpoOIeMbl MM pedepar
HE IPEe/ICTaBIICH.

TecTbl KOJIIOKBUYMA:

1. YHUUTOXXEHHE ONpeAeIEHHBIX TPYII MAaTOTeHHBIX MUKPOOPTAaHU3MOB B OKpY Kalollei cpene:
a) acenrtuka

0) crepunu3anus

B) Ae3UH(EKITUS

T') aHTUCETITHKA

) TIaCTEPH3AITHS

[IpaBuibHO BEIOpaH BapHaHT OTBeTa — 1 Oamn
Tect u3 30 3aaHui,

20 6a17I0B — «yIOBIETBOPUTEIEHOY

25 6aJIoB — «XOPOIIOY

30 0amI0B — «OTIMIHOY




2. CuctemMa MepOTPHUITHH, MPEIYTPEKAAIONINX BHECEHHE MUKPOOPTaHN3MOB U3 OKPY KaIOMIeH Cpe bl
B TKaHU:

a) ae3nHpexuus

0) acenTuka

B) CTEPHIM3ALHA

T') aHTUCENTHKA

1) THHAAIA3ALHS

3. [lonHoe yHHYTOXEHHE B 00BEKTE BCEX MUKPOOPTraHU3MOB:

a) acenrTuka

0) aHTHUCETITHKA

B) CTEPIIIH3ALINS

r) Ae3uHpeKms

) TacTepu3alius

4. Metonpl cTepuin3anuu (BEpHO BCE, K P O M €):

a) KUTSTYCHUE

0) aBTOKJIaBHPOBaHHUE

B) MPOKaJTMBAHUE

r) GuibTpoBaHue Yepe3 OaKTepHUaNEHBINA (PHIBTP

) HOHU3HPYIOIIee 00TydeHIe

5. BemecTtBa, nCHOIb3yeMBbIe IJIs1 aHTUCEIITHKH (BEPHO BCE, KPOME):
a) MepeKuch BOJOPOaa

6) crupt 96°

B) pacTBOp NepMaHraHarta Kajus

T') CIUPTOBOM pacTBoOp Hoxa

) aHIJIMHOBBIE KPacUTENN

6. BemectBa, ncnonp3yemble I [e3UHPEKINA (BEpHO BCE, KPOME):
a) xjopamuH 3%

) crupt 96°

B) cenTabuK

T) KaBEeIHUOH

1) aJTaMUHOJI

7. B meun Ilactepa crepuin3syor:

a) UHCTPYMEHTapui

0) >KuKHe cpespl

B) OJTHOPA30BBIC MITIPHUIIBI

T) ePEeBA30YHBIA MaTepHal

1) pE3MHOBBIE MEPUATKU

8. HasHaueH#e MUTATEIBHBIX CPEl B MUKPOOHOJIOTMYCCKON IIPAKTHKE (BEPHO BCE, KPOME):
a) KyJIIbTUBUPOBAHNE MHUKPOOPTaHU3MOB

0) onpeneneHne UMMYHOTPaMMBbI




B) M3Y4YCHHE OMOXMMHUYIECKUX CBOHCTB MUKPOOPTaHU3MOB

I') COXpaHSHHE My3eHHBIX KYJIbTYp MHKPOOPIaHH3MOB

) OIIpe/eIeHIe YyBCTBUTEIBHOCTH KYJIBTYp K aHTHOMOTHKAM

9. IurtarenbHble Cpeabl ISl KYIBTHBUPOBAHUS MUKPOOPTaHU3MOB BBIOUPAIOT UCXOIS U3:
a) aHTUTEHHOTO CTPOCHUS

0) haronuzabenpHOCTH

B) uznonorun

) MOpdoIoTHN

1) BUPYJICHTHOCTH

10. TpebGoBaHms, IpeaBIBISIEMbIC K MTUTATSIFHBIM CpeiaM (BEpHO BCE, K P O Me):
a) ONTUMAJIbHAs! KOHIICHTPALHsI BOZOPOIHBIX HOHOB

0) nBer

B) CTEpUIIHLHOCTh

T') HaJIMYHE JIETKOYCBOSIEMBIX BEIIECTB

1) H©30TOHHYHOCTb

11. Cpenpl, mpuMeHseMbIe TS BBIICICHIE ONPEICICHHBIX BUIOB MHKPOOPTaHH3MOB!
a) muddepeHnnaTbHO-THaTHOCTIHYSCKUE

0) IJIOTHBIC

B) DJICKTHBHBIC

T) JKUIAKUE

) 00IIEeIOCTYITHBIE

3amaHus A1 CaMOCTOSITEIbHOI paboThI:

3amanue 1. JlaiiTe pa3BepHyThIE OTBETHI HA CJIEAYIOIINE BOIIPOCHL:

Kakoss! npeziensl quddepeHnmayum y npokapuoT?

UYro Takoe NmepeXKUBAIOIINE CTAIUU U IOYEMY OHH MEPeKUBAIOT?

Uro Takoe ecTeCTBEHHAsI CHCTEMAaTHKa?

3amanwme 2. Jlaiite pa3BepHyTHIE OTBETHI HA CIIEAYIOIINE BOIIPOCH:

Nwmeetcs nmu npsiMasi CBSI3b MEXK/Ty YMCIOM MYTaIllid ¥ BpeMeHeM?

PaBHO3HAYHBI JIM HOHSTHS QUIOTEHUN U DBOJIFOLHN?

MOHO JIM IOCTPOUTH BCEOOBEMITIOITYIO KIACCH(UKALIMIO 10 OAHOMY IPU3HAKY?

3ananue 3. Jlaiite pa3BepHYThIE OTBETHI HA CIEAYIOIINE BOIPOCHI:

C xakMMH NpU3HAKAaMH KOPPEJIMPYeT pHOOCOMaIIbHBIN anmapar?

Kakne opraHu3Mbl OTHOCSTCS K TPOTE00AKTEPHIM?

Moryt 11 IpoTe00aKTEPHH TOJIHOCTBIO 00ECHIEYNTh IECTPYKIIMOHHYIO BETBb YTJIEPOJHOTO IUKIIa?
3ananue 4. Jlaiite pa3BepHyTbI€ OTBETHI HA CIEAYIOIINE BOIPOCHI:

Kak pacripenensiorcst XxapakTepHble GyHKIHH IO GrIIoTeHeTHIecKoMy ApeBy? Hampumep,
azoTdukcanus, TepMOPWIHS, aBTOTPOPHS, aHAPPOOHO03, TUAPOTEHOTPO DS ?

[NoueMy MaHOOGAKTEPUH COCTABUIIN OT/ICIBHYIO BETBb, @ HE PACIIPEACIMINCH [0 BETBAM KaK JpyTrHe
dhoToTpod1?

Tema packpsbiTa ¢ OOPOH Ha COOTBETCTBYIOIINE MOHITUS U
TEOPETHYECCKHE MOJOKEHNUS, (PaKThl U IPUMEPHI B TIOJTHOM 00beMe
000CHOBBIBAIOT BBIBOIBI — OTJIMYHO

AprymeHTaIus Ha TEOPETUIECKOM YPOBHE HETIOJIHASL, CMBICT psja
KITFOUEBBIX TIOHATHN HE O0BSICHEH, JOMYIIeHa (paKkTHIecKas omuoKa, He
MpUBEALIAs K CYIIECTBEHHOMY HCKaKEHUIO CMBICIIA — XOPOILIO
TepMHUHONIOrMUECKUH annapaTr HEMOCPEACTBEHHO HE CBA3AH C
pacKpbIBa€MOM TEMOH, NOMYIICHBI (PAKTUISCKHE U JIOTHYSCKUE OIIUOKH,
CBUJIETENILCTBYIOLINE O HEIIOHUMAHUU TEMBI — YI0BJIETBOPUTEIHLHO
PaboTa He BBITIOJTHEHA — HEYAOBJICTBOPUTEIHHO




Kak xoppenupyet Mmop¢oorust ¢ XuMudeckor pyHKuneH y 6akrepuii?
3amanwme 5. Jlaiite pa3BepHyTHIC OTBETHI HA CIIEAYIOIIHE BOTIPOCHL:
MoHO 11 paccMaTpuBaTh TeHOM OaKTepHii Kak MO3anKy CBOWCTB WIIH e KaK psijl
MOCJIE/I0BATENBHBIX IPHOOPETCHUH, 1 KAKUM 00pa30M MOTJIM TaKue pacupeieieHuss BOSHUKHYTh?
[Ipencrasnsier sm GropazHoOOpa3ue OaKTepuil ynopsIOYeHHOE MHOXKECTBO HIIH )K€ CUCTEMY?
3ananue 6. [laiite pa3BepHyThIE OTBETHI HA CJIETYIOLIHE BOIPOCHI:
B kakux ciydasx, onuchIBas 0aKTEPHAIBHYIO KYIbTYPY, MOXHO OTPaHHIUTHCS aHATH30M KIIETKH, a B

KaKHXx — HOHyJ’ISI].[I/II/I?

YTo MO/DKHO MPUCYTCTBOBATH B CPEJIE, YTOOBI KYJIbTypa pocia?
Uro sBisieTcs MepBOCTENEHHBIM JIJIsl TOHUMAHUS I€ATEIbHOCTH MUKPOOPTAaHU3MOB B X Cpelie

06I/ITaHI/IiI, a yTo BTOpOCTeHeHHLIM?

JlabopatopHas paboTa:

1. TlpuroToBuTH NpenapaThl GUKCUPOBAHHBIX OKPAIICHHBIX KJIETOK U3 MSICHOTO U MYYHOI'O HACTOEB,
JPOOKEBBIX TPHOOB. [IpOCMOTpETs MPUTOTOBIEHHBIE NPEMapaThl, MOJIb3YsACh 00bekTHBOM MI-90 1
3apHCcoBaTh, 0OpaTUB BHUMaHUE Ha (JOPMY U B3aMHOE PaCIIOI0KEHHE KIICTOK.
2. IIpocMOTpeTh pa3audHbIC TUITBI KOJIOHUH aKTHHOMHIETOB. Pe3ynbTaTsl HaOmoaeHNH 0hOpMHUTE B

BHUIE TaOIUIIBL:

MOP®OJIOT M KOJIOHUI AKTUHOMMIIETOB HA KAA

Konounus Pazmep | IMoBepx Ber Munenus Beoinenenue Pucynox
HOCTh MUTMEHTa B | KOJOHHUH
BO3JYLIIHOTO | CyOCTpaTHOTo | cpemy
1.
2.
3.

[Tpenapats! cienanbl BEPHO, pUCYHKH 0(OPMIICHBI IPaBUIBHO, TAOIHIA
3aII0JHEHA OTHOCTBIO — OTIMYHO

[Tpenapatsl cenanbl He COBCEM BEPHO, PUCYHKU HETOYHBIE, Tabnuna
3aII0JIHEHA HE COBCEM BEPHO — XOPOLIO

IIpu npuUroTOBICHNH NpENapaToB JOMYIIEHBI OIIMOKH, PUCYHKH
C/IeNaHbl ¢ OUIMOKaMU, IIPH 3aII0JHEHUU TaOIUIIbl AOMYILEHbI OIIMOKH —
YIOBIETBOPUTEIHHO

[Tpenapatsl He clieNaHbl, PUCYHKH HE C/IEJIaHbI, TaOIUIIa HE 3aIll0JIHeHA —
HEYJOBIETBOPUTEIHHO

5.2. OlleHO‘lHl)le MaTepuaJibl JJisl IPOBEACHUS l'lpOMe)KyTO‘lHOﬁ arrecraummn

BO]IpOCI)I AJI MMOATOTOBKH K JK3aMEHY:

ook wdE

HcTopus BOSHUKHOBEHUSI MUKPOOHOJIOTHHN B BUpycoorun. 3HadeHue padot [lactepa, Koxa, beitepunka, Kiroitsepa.
HcTopus pa3BUTHSA 0OTEYECTBEHHON MUKPOOHOIIOTHH W BUPYCOJIOTHH.
OCHOBHBIE HalpaBJICHUS PA3BUTHSI COBPEMEHHOI MUKPOOHOJIOTHH.

ITonoxxeHre MUKPOOPTaHU3MOB B CHCTEME KUBBIX CyLIECTB. [IpokapuoTHBIE U 3yKapHOTHBIE MUKPOOPTaHU3MBbI, UX OCHOBHBIE Pa3/INUus.
[IprHIMIBI cCUCTEMATHKY U KiTaccu(UKanuy OakTepuil.
0030p CyLIECTBYIOMINX CUCTEM MUKPOOPTaHU3MOB, CXOACTBO M PA3JIMYMS B IIOXO0/aX.




~

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43,

Cucrema MuKpooprann3MoB bepru.

Crupoxetsl. bakrepun, oopasyromue Gysipsl. [loukyromuecs w/nmm odpasytomue npuaatku dakrepun. Cronp3smue OakTeprui, He0Opa3yIoIKe ITOJOBIX TEI.
MuxkcobakTepH.

I'pamoTpunatensHble a3poOHBIe (MUKPOadpOdMIIbHBIE) TATOYKN U KOKH. DaKynbTaTHBHO-aHadpOOHbIE TPAMOTPULIATENIbHBIE TAJIOUKH.

Pukkercun n xnamMuanu.

I'paMmionoxuTeNbHBIE KOKKU. DHAOCTIOPOOOpa3yOLIHe NATOYKU U KOKKH. [IpaBuibHbIe, HecopooOpa3ylolue rpaMIIoI0KUTeIbHbIE MaJOYKH.
AXTHHOMUIIETH 1 MUKOOAKTEPHH.

Mukonna3smsl.

ApxebakTepun.

[TpoucxoskaeHne U MyTH 3BOJIIOLIHA MHKPOOPTaHU3MOB.

dopma u pazmMepbl MUKPOOPTaHU3MOB.

CtpoeHre 1 XMMHYECKHH COCTaB KJIETOYHOI CTEHKH IPaMIIOIOKUTENbHBIX H TPAMOTPHULIATENBHBIX OakTepuid, ee Gpynkuunu. Cdeporuactsl, mpoToniactsl, L-popmbl
OaKTepwid.

CtpoeHne 1 XUMHYECKHH COCTaB MOBEPXHOCTHBIX CTPYKTYP OaKTepHaIbHON KIICTKH: KAIICYJIbI, CIM3UCTHIC YEXJIIbI, )KTYTHKH, BOPCUHKH, PECHIIKH.
CTtpocHHEe ¥ XMMUYCCKHI COCTaB IUTOIIA3MAaTHUCCKOW MEeMOpaHbl OaKTepHaTbHOMN KICTKH, €€ (YHKIIUH.

[{uromnasMa 1 OpraHenibl, XUMHYECKAN cOCTaB U (QyHKIIHH.

BxirodeHus1 IPOKAPUOTHOH KIIETKH, UX XUMHUYECKUM COCTAB U 3HAYECHUE.

Mopdonorngeckas nuddepeHnnpoBka B MUpe npokapuoT. Hekynsrusupyemslie GopMbl OakTepuii.

Cnopoobpa3oBaHue 1 3HAOCTIOPHI.

MexaHu3MBbI THTaHUSI MUKPOOPTaHU3MOB.

Cnoco6s1 nmuranus. [IorpeOHOCTE MUKPOOPTraHN3MOB B MaKpO- U MUKPO3JIEMEHTAX.

OO0mas xapakrepucTrka Merabosan3Ma npokapuot. GepMeHThl OakTepuil.

Du3HO0NIOTHs MPOKAPUOT: KOHCTPYKTUBHBIM OOMEH.

Du3HoNOrKs MPOKAPUOT: OCOOCHHOCTH SHEPTETHIECKOT0 0OMEeHa GaKTepHi.

Du3NO0IOTHS TPOKAPUOT: MEXAHU3MBI CAMOPETYJIISIIHH.

Pocr 1 pazmHOXeHHE OaKTepuii.

OCHOBHBIE TUIIBI TUTATEIBHBIX CPEl, UCTIOIb3YEMbIX JUIS KyJIbTHBUPOBAHHUS MUKPOOPTaHU3MOB.

CriocoObl KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB. OCOOCHHOCTH POCTa TOMYJISIIIAKA OAKTEePHIA.

Ocobennocty renoMma daxrepuil. Tunsl permmkanun JJHK npokapuor. Perynsiuuns BelpakeHHs: TeHeTHYECKOi nHpopManuy.

®opmbl 0OMEHA TEeHETHUECKUM MaTepHaIoM y Oakrepuil. I3MeH4YnBOCTh OaKkTepuil.

[Tnazmuasl. Knaccudukanys u 3HaueHue.

Pacnipoctpanenne MUKpOOpraHu3MOB B Orocdepe, HX poiib B 00ecIieueHNN TMHAMHYECKOTO PaBHOBECHS OMoc(epsl. YuacTue MUKpPOOPTaHM3MOB B KPYrOBOPOTax BELIECTB
B IIPUPOJE.

Muxkpoiiopa MoyBsl.

Muxpoditopa BOJIBI.

Muxpoduiopa Bo3ayxa.

@opMBbl B3aMMOOTHOLIEHHH OaKTepHii: KOHKYPEHIHS, CHHTPO(HS, aHTarOHU3M, APa3UTHU3M U XUIIHHIECTBO.

B3anmooTHomeHns1 OakTepHii ¢ 6€CII03BOHOYHBIMHA KHUBOTHBIMU.

Muxpognopa M03BOHOYHBIX KUBOTHBIX M YEJIOBEKA.

BsanmMopelicTBre OakTepuii U pacTCHUI.




44,
45,
46.
47.
48.
49.
50.
51.
52.
53.

54.
55.
56.
57.
58.
59.
60.

61.
62.
63.
64.
65.
66.

67.
68.

AHTHONOTHKY: UCTOPHS U3YICHUS, MEXaHU3MBI JICHCTBYSA, 3HAUCHUE, MHKPOOPTaHN3MBI-TIPOYIICHTHI.

®n3M0I0rNYeCcK aKTUBHBIE BELIECTBA, MPOAYLIHPYEMbIE OaKTEpHUSIMU.

[MTarorenHocTh 6akTepuii. DaKTOPHI MATOrCHHOCTH.

Cy6crpatHoe dochopunupoBanue. O0mas xapaKTepucTHKa IpoleccoB OpoxeHus. [1yTu cOpaxuBaHus yriieBoJI0B.

I'omodepmeHTaTHBHOE MOJIOYHOKHUCIIOE OposkeHHe. XapaKTepUCTHKa OaKTEepHiA, BRI3BIBAIOIINX JAHHBINA MPOIIECC.

CnuproBoe 6poskeHne. MUKpOOpraHn3Mbl, BBI3BIBAIOLIHE JaHHBIH MPOIECC, UX 3HAYEHHE.

[IpornmoHoBOKHCIOE OPOKEHHE, XapaKTEPUCTHKAa MUKPOOPTaHU3MOB, BBI3BIBAIOINX JIAHHBIN IPOIIECC.

MacnsHokucioe OpoxkeHre. XapaKTepUCTHKa MUKPOOPTaHU3MOB, €TO BBI3BIBAIOLIHX.

AJbTepHATHBHBIC IIyTH COPa)XUBAHUS YTIIEBOIOB.

Turel )xu3HA, OCHOBaHHBIE HA GoTodochoprunmpoBaniy. [INTMEHTH (OTOCHHTE3NPYIOMHKX NPOKapHoT. CTPYKTypHast OpraHu3anust (POTOCHHTETHIECKOTO anmapara
MIPOKAPHOT.

[Tyt ncnonpzoBanus CO2 GOTOCHHTEIUPYIOMNMH HPOKAPHOTAMH.

I'pynmsl (OTOCHHTE3UPYIOMIMX NPOKAPHOT, HX PACIIPOCTPAHEHHE B IPUPOJIE.

3erneHble OaKTEepHH.

uanobaxrepuu.

lanoGaxrepun.

MomnekysIpHBIH KHCIOPOA KaK (aKTop 3BOIIONNH MPOKapHoT. Tokcuueckue 3G QeKThl ero NpON3BOIHBIX H MEXAHN3MBI 3aIUTHI IIPOKAPHOTHBIX KJICTOK.

Ture! )KN3HU, OCHOBaHHBIC HA OKUCIUTEILHOM (hocoprmrpoBanni. MexaHU3M OKHCICHHUs] OpraHMIEeCKUX COeIMHEHNH B iporiecce aspoOHoro apixanus. L[TK n
TIIMOKCHIIATHBIH UK. OCOOEHHOCTH JIBIXaTEeNbHBIX IeNel IPOKapHOT.

CynbdaTtHoe apixaHne. XapakTepuCTHKa OaKTepHi, BEI3BIBAIONINX JaHHBIH MTPOIIECC, MX POJb B IPHPOJIE.

HurparHoe npixanue u geHuTpHUKanns. MUKpOOpTaHU3MBI, BOCCTAHABJIMBAIOIINE HUTPATHI.

Kap6oHnartHoe npixanue. MetaHooOpa3yroliye GakTepuu.

Vcnonp30BaHne MUKPOOPTaHU3MaMH COETUHEHUIT Cephl U KeJle3a B KadecTBe JOHOPa AeKTpoHa. CepHBIe U jKene300aKTepHH.

Hurtpudukauus 1 MUKpOOPTaHU3MBI, BHI3bIBAIOIIUE JaHHBIH Mpoliecc. 3HaYSHUE UX B IPUPOJIE.

OxucIieHHe MOJICKY/ISIpHOTO Boopoaa. O0Ias XxapakTepUCTHKA BOIOPOAHBIX OakTepuii. KapOokcHm00aKTepruu U UCIIOIb30BaHHE B KAYECTBE TIOHOPA 3JICKTPOHOB OKUCH
yriepoza.

PaznojxeHne MUKpOOpraHu3MaMy a30TOCOAEPKALINX OPTaHUYECKUX COeIMHEHUH.

XapakTep 3aBUCUMOCTH POCTa MUKPOOPTaHU3MOB OT aOMOTHUYECKHIX (haKTOPOB.

TunoBbie KOHTPOJIbHbIE 32JaHUA M CIIOCO0 MPOBeAeHUS IIPOMEKYTOYHOM

IInanupyemblii 06pa3oBaTe/bLHBIH aTTeCTAINH Kputepuu oueHnBaHus 4 MKaJa

pesyJjabTartr (KOMHeTeHl[l/lfl, vmz[mcaTop) OICHUBAHUA

(2-3 npumepa 3adanuir)

OIIK 1.3: Mcronb3yeT 6a30Bble 3HAHUS Tectsr: [TpaBuabHO BBIOpaH BapuaHT oTBeTa — 1 Oain

0OTaHUKH, 300JI0THH, MUKPOOUOJIOTHH,
9KOJIOTUM U ITOYBOBEJICHUS B
npodeccHoOHATLHOM e TEbHOCTH ocobeii

1. Cramnokokkn — mop¢osornueckas popma OakTepHid, Tpyu KOTOPOI Tect u3 40 3amannit
a) JeJIeHHE KJIETOK IPOUCXOIMT B TPEX B3aMMHO IEPIECHANKYIISIPHBIX
IUIOCKOCTSIX ¢ 00pa3oBaHMEM MAaKeTOB (TIOKOB) U3 8 M OOJIBIIEro Yncia

6) JACJICHUC KJICTOK IMMPOUCXOAUT B ABYX B3aMMHO ICPICHAUKYJIAPHBIX




TUIOCKOCTSIX C 00pa3oBaHUEM TETPas

B) JICNICHNE KIIETOK ITPOMCXOAUT B HECKOJBKHX IIIOCKOCTSAX C 00pa3oBaHNEM
00BEMHBIX HEMPAaBWIBHOHN (HOPMBI CKOTUICHHH

T) JeJeHHE KJICTOK IIPOUCXOANT B OJHOI INIOCKOCTH ¢ 00pa30BaHHEM
LIETIOYEK Pa3INIHOMN JUTHHBI

2. TonpKo y OaKTepHid, SBISIONIINXCS HOCUTEISIMA F-Tima3Mum, oOHapy KeHbI
a) KTYTUKA

0) pumOpun

B) OHOPHBIE IIWJIH

') PECHUYKH

5. Me3ocoMbl 00pa3yroTcs B pe3yabTare AeATeIbHOCTH

a) HUTOIUIa3MaTHYECKOH MeMOpPaHBbI

0) mepuIIa3MaTUueckoro MpoCTpaHCTBa

B) IIUTOIIIA3MBbI

T') KJIETOYHOW CTEHKHU

3. B uutomnna3me 0akTepraIbHON KIETKH OTCYTCTBYIOT

a) pubOCOMBI, SHAOIIa3MAaTHIECKUI PETHKYITYM

0) TM30COMBI, KapOOKCHCOMBI

B) MHKPOTPYOOUKH, IBIDKCHIE

T') ABM)KEHHE, SHJI0TIA3MaTHIECKUI PETHKYITyM

4. BriroueHHsIME OaKTepHaIbHOM KIIETKH MPUHSTO Ha3bIBATh

a) 3aIacHbIe MUTATEIbHBIE BEIIECTBA, XJIOPOCOMBI, KAPOOKCHCOMBI

0) IPOIyKTHI KIIETOYHOTO MeTaboIn3Ma, MeMOpaHHbIE CTPYKTYPHI CO
crenn(puIecKUMHU QYHKITUSIMH

B) XJIOPOCOMBI, Ta30BBIE BAKYOIH, IIHAHO(DHUIIMHOBEIE 3epHA

I') OTJIOXKEHUS CePbI, IPaHyJIe3bl, JIUMUAHbIE H NONNU(POChaTHBIE TPAHYJIBI
5. K nokosmumcs popmam mopdonornueckn audepeHIInpoBaHHBIX KIETOK
MIPOKAPHOT OTHOCAT

a) SHIOCTIOPHI, IK30CIIOPHI, IIUCTHI, TOPMOTOHUH,

0) 9HI0CIIOPBI, IK30CHOPbI, TETEPOLUCTHI, OAKTEPOUIBI

B) 9H/IOCHOPBI, IK30CHOPHI, IIUCTbI, AKHHETHI

T') BHAOCIIOPHI, aKUHETHI, LIUCTHI, TETEPOLUCTHI

6. KopTrekc cropbl cOCTOUT 13

a) MeNTHAOTTUKAHA C MaJIbIM KOJMYECTBOM OMEPEYHBIX CIIUBOK

0) KepaTHHOIIOTI00HOTO Oenka

B) JINIIONIPOTEHUHA

T') IENTHAOTINKAHA C OOIBIINM KOJIMIECTBOM MOTIEPEYHBIX CITHBOK

7. B coctaB G0KOBBIX TETPANENTHAOB MOJIEKYJ IENTHIOTINKAHA Y
IPaMOTPHLATENbHBIX OAKTEPHI BXOIAT

a) D-amuHOKMCIOTHI, N-alleTUITTIOKO3aMUH




0) TMaMUHONMMENTMHOBAS K-Ta, D-aMUHOKHCIOTHI

B) IMaMHUHONIMMEINHOBAA K-Ta, L- 1 D-aMUHOKHCIOTHI

r) N-aneTHiriIroKo3aMyH, THaMHHOITUMEIHHOBAS K-Ta

8. ITy4oK *KT'yTHKOB Ha OZHOM KOHIIE KJIETKH HMEIOT

a) MIEPUTPUXH

0) modoTpuxu

B) aMpUTpUXH

T') MOHOTPHXH

9. Hutb xryTHuka y 6akTepuii HocTpoeHa u3 oenka

a) MWIMHA

0) dmaremnHa

B) MHO3UHA

T') aKTHHA

10. B nummmmax MeMOpaH y apxei

a) OTCYTCTBYIOT 3(HPHI TIIHIEPUHA U )KUPHBIX KUCIIOT

0) mpHUCYTCTBYIOT 3(hpUPBI TIIMIEPHUHA ¥ KHUPHBIX KHCIOT

B) OTCYTCTBYIOT HEUTPAJIbHBIE N30TIPEHOUIHBIE YTIIEBOIOPOIbI
T') IPUCYTCTBYIOT 3(HPHI COPOUTOIIA U BHICOKOMOJIEKYJISIPHBIX CIIUTPTOB

JlaiiTe OTBETHI Ha BOTIPOCHI: Tema packpsbITa c OIOpoi Ha

1. B xakux ciydasx, ONHChIBas OAKTEPUATBHYIO KYJIBTYPY, MOXKHO COOTBETCTBYIOIHE MOHATHUS U TEOPETUUCCKUE
OTPaHUYHTHCS aHATM30M KIIETKH, a B KAKUX — MOMYJISALHU? HOJIOXKEHHS, (PaKThI K IPUMEPHI B IIOJTHOM

2. YTo nomKHO MPUCYTCTBOBATH B Cpelle, YTOOBI KyIbTypa pocia? 00BemMe 000CHOBBIBAIOT BEIBOIBI — 35-40

3. Yro siBIseTCS IEPBOCTEIIEHHBIM JUIsl IOHHUMAaHUS ACSATEIbHOCTH GaioB

MHKPOOPIaHM3MOB B UX CPeie OOUTAHMS, @ YTO BTOPOCTEIICHHBIM? AprymeHTanusi Ha TEOpeTHYECKOM yPOBHE

HETIOJIHAS, CMBICT Psijia KIFOUEBBIX MOHITHN HE
00BSICHEH, JTOMyIIeHa (haKTUIecKas OIIHOKa,
HE MPHUBE/IIAs K CYIIECTBEHHOMY UCKaKCHHIO
cMbicia — 20-34 6aiuioB

TepMuHONOrNYecKuit anmnapar
HETOCPEACTBEHHO HE CBSA3aH C PACKPhIBAEMOI
TEMOM, TOMYIIEHBI (PaKTHYECKUE U JIOTUICCKUE
OIIUOKH, CBUICTEIBCTBYIOIIHE O
HEMOHUMAaHUU TeMbl — 1-19 Gaiu1oB

OtBert oTcyTcTBYeT — 0 HansoB




IMPUJIOKEHHUE 2

8. METOAUYECKHUE MATEPHAJIbI VIS OBYYAIOIIUXCS IO OCBOEHUIO JUCHUITIJINHBI

METOJAUYECKHUE YKA3AHUSA K BBIIIOJTHEHUIO JIABOPATOPHBIX PABOT

OcBoenue Kypca « MUKpOOHOJIOTHSI» ITPEyCMaTPUBAET BHINIOJHEHUE J1a00PATOPHBIX PadoOT.

Ha naGopaTopHBIX 3aHATHSAX  CTYACHTHl 3HAKOMATCS C  HEKOTOPBIMH  MOP(OJIOTHYSCKHUMH,
(PU3NOTOTHYECKIMH U KYJIBTYPaJbHBIMH OCOOCHHOCTSMH MHUKPOOPTaHm3MoB. OCHOBHBIE 3aadd J1a0OPaTOPHOTO
MIPaKTHKyMa:

- IOTIOJTHUTD 3HAHUS CTYJICHTOB 110 TEOPETHYECKOH 4acTh Kypca « MHUKpPOOHOIOTHs»;

- IPUOOPECTH OTBIT HAOJIOACHHS, HACHTH(UKALNY, KiIaccu(UKayu OMOIOTHYECKHX 00BEKTOB;

- OCBOWUTb METOJHMKH IPWXM3HEHHOTO HAOMIONeHus, (UKCaly, OINUCAHUS W KyJIbTHBUPOBAHUS
MHUKpPOOPTaHU3MOB;

- OBJIQJIETh METOJJaMU CBETOBOW MMMEPCHOHHONW MUKPOCKOIIHH.

BerinonHenue 1abopaTopHBIX paboT ABIsETCS 0053aTEIBHBIM.

PesynbraThl HcciieoBaHusi 00s3aTEIBHO 3alUCHIBAIOTCS B TETpaib Ul JIa0OpaTOPHBIX PadOT, KOTopas
SBJISCTCS] JOKYMEHTOM, MO3BOJIIOIIMM KOHTPOJIUPOBATh NPABHIIBHOCTD MOTYyYSHHBIX JTaHHBIX. 3allHCh HEOOXOAUMO
BECTH aKKypaTHO, YETKO B CJIEIYIOIIEM MOPSIIKE:

1. Ha3BaHue ombITa, 1aTa ero HOCTAaHOBKU M OKOHYAHHSL.

2. OOBEKT UCCIETOBAHN.

3. YcnoBus npoBeeHHs ONbITa.

4. OCHOBHOM NMPUHLMIT HCIIOJIB3YEMOr0 METOIa AaHATU3A.

5. IlonydeHHBIE pPe3yIIbTATHI.

Kaxnas naboparopHas paboTa JI0KHA 3aKaHUUBATHCSI COOCTBCHHBIMU HAOIFOICHUSIMUA U BHIBOJIAMH,
3allMCaHHbBIMU B TETpAIH.

3AHSATHE 1. IIpuroroBijieHHe NPUKU3HEHHBIX NPeNapaToB MUKPOOPraHN3MOB

COAEPXAHUE

1. IlpaBuiia paGoOTHI IPH BBHIIOTHEHUH MUKPOOHOJIOIMYECKOTO IPAKTUKYMa.

2. IlpuroToBieHNe IpeTapaToB )KUBBIX MUKPOOPTaHN3MOB.

3. MukpocKkonus B CBETJIOM TIOJIE.

3AJJAHUA

1. IlpuroroBuThs mpenaparsl "pas3naBieHHas Kamii' U "BUcA4as Kamii' U3 KallyCTHOTO U OTYPEYHOIro
paccoJioB, HacTOs YaifHOTo Tprda, MICHOTO HACTOS, 3yOHOTO HaNETA.

2. TIpocMoTpeTh M 3apHCOBaTh HPUTOTOBJIEHHbIE mpenapaThl. OTMETUTh (OPMY M COYETAHUE KIIETOK,
XapakTep ABMKECHHUS Y MOJBIKHBIX MUKPOOPTaHU3MOB.

MATEPUAIJIBI 1 OBOPYIOBAHMUE: xanmycTHBII U OI'ypedHbIH paccoll, HACTOH 4aifHOTo rpuba, MACHOH
HACTOH y MUKPOCKOI ¥ OCBETHUTEb, PEIMETHBIE M IIOKPOBHBIE CTEKIIA, CTEKJIA C YIITyOJIeHHeM, OaKTepHoIoTHIecKas
MeTJIsI, KarelbHHUIA C BOAOH, pUIbTpoBajbHAs Oymara, MapiieBble caj(eTku, NUIeTKa Ta3Hasi, Ba3esIuH, CIUPTOBKa,
CIMYKH, 1e3NH(DUIMpPYIOMmuil pacTBOp.

METOAUYECKUE YKA3AHUA

1. IIpaBusia paGoOTHI IPH BRIIOTHEHUH MUKPOOHNOIOTHIECKOT0 IPAKTHKYMa

Mukpobuonorudeckas 1aboparopus 000pynoBaHa J1a0OPaTOPHEIMH CTOJaMH, KOTOPBIE UMEIOT TOABOJKY
IEKTPOIHEPTHH K KaXKJOMY pabodeMy MeCTy. 3a KaXIbIM CTYJCHTOM B JIADOpaTOPHH 3aKPEIUISeTCs] TIOCTOSTHHOE
pabouee mecto. Ha pabouem mecte He moynkHO ObITH HWYero numiHero. Ha HéM ycranaBimBaercst 000pynoBaHue,
KoTOpoe TpebyeTcs TMOYTH Ha KaXIOM 3aHATHH. OTO MHKPOCKOI, OCBeTHTENb, Ha0Op Kpacurenei,
0aKTepUOIOTHYECKHE TIETIIM U UIJIBI, IIIATEeNH, TUIETKH IPalyupOBaHHbIC U INa3Hble, MPEJMETHBIE U MMOKPOBHBIE
CTEKJIa, BAHHOYKH JIJIsl OKPACcKH MpenapaToB, KanelbHUIA C BOJOW, KapaHAallly 10 CTEKIy, GUIbTpoBanbHas Oymara,
BaTa, MapJeBble cal(eTKH, CIUPTOBKA, CITUYKH.

PaboTaTh B MHKpOOHOJIOTHYECKOH J1Ta00OpaTOpHK pa3pemaeTcsi TONbKO B XajaTax, HE pa3pelacTcsl ecTb,
KYpHUTh U TIHTb.

B xome paboThl ¢ KynbTypaMu MHUKPOOPTaHU3MOB OaKTEpHOJOTHYECKUE METIS M UIJIBI 00€33apa’KUBArOT
MIpOKaNIMBaHHEM B IUIAMEHHM CHIHPTOBKH. B ciy4ae momagaHWs WCCIIEAyeMOro MaTepuala WIH KyJIbTYpHI
MHKPOOpTraHu3Ma Ha PyKH, CTOJ, XalaT HeoOX0AMMO HEMEIJICHHO MPom3BecTH Ae3nHpeknnio. Ha Bcex mpobupkax u
gamrkax 00s3aTeNbHO MUIIETCS Ha3BaHNE MUKPOOPTaHU3Ma, JaTa ero MmoceBa, GaMuiIHs CTyAeHTa, 1 HOMEpP TPYIIIIHL.
Iocyny ¢ KynbTypaMu MHKPOOPTaHU3MOB, ITOJUIEKAITIMH BBHIOPACHIBAHUIO, CIIEAYEeT NMPOKUIISATHTD WIH 3aJUTh Ha
CYTKH JIe3UH(HUIMPYIOMINM PAaCTBOPOM, TIOCIIE YeTO MUKPOOPIaHU3MbI BHIOPACKHIBAIOT U 1TOCy 1y MotoT. HeakkypatHoe
oOparieHue ¢ KyJabTypaMd MUKPOOPTaHW3MOB PUBOANT K BOSHUKHOBEHHIO OAKTEpHAIbHOTO a3pPO30JIsl.

[Tocne okoH4yaHus 3aHATHS pabouee MECTO JE3MHPHUIUPYETCS PacTBOpaMH JIM30J1a, XjJopamuHa uin 70%
pPacTBOPOM 3TWJIOBOTO cIUpTa. Vcrmons30BaHHbIE B paboTe NMpeAMETHl IOMELIAIOTCS B COCY/ C Ae3NH(UIMpYIOomei
xuaxocTbio (1% pacTBop xyopamuna, 3% pactBop (eHosa). Merauindeckie MpeaMeTsl MPOXHUIaloT B IUIAMEHU
CIIUPTOBKH, MOIOT C MBIJIOM PYKH.




11. IIpuroToBiI€eHUE IIPEAPATOB KUBBIX OAKTEPHUI

IIpenapar «pa3nmaBneHHas Kamsh». Ha mpeaMeTHOE CTEKIO HAaHOCAT KAaIUIlO BOZBI M NOMEINAIOT B HEE
HEOOIBIIOE KOJIMYECTBO KYJBTYPHl MHKPOOPTAHM3MOB, pa3MEIIMBAIOT W IOKPHIBAIOT ITOKPOBHBIM CTEKIIOM.
KynbTypy, BRIpameHHy0 Ha IDIOTHOH MUTATEFHON cpee, IEPEHOCT B KAaIIi0 BOJABI OAKTEPHOIOTHIECKOI MeTIeH,
a KyJbTYypY, BBIPAIIEHHYIO B JKUAKOU Cpelie - CTEpUIbHOM NMUIETKOW. B 3TOM ciydae Karmio BOJbl Ha MPEAMETHOE
CTEKJIO MO>KHO HE HAHOCHTb.

Karuss ngomkHa ObITH HEeOOJBLION, YTOOBI XMIKOCTH HE BBICTYIAJa 3a Kpas IIOKPOBHOTO cTekia. B
MIPOTUBHOM CiTy4ae U30BITOK XKHUIKOCTH HEOOXOIUMO YIAIUTh (DUIbTPOBAILHOM Oymaroii.

[penapar «Bucsgas xkamsi». Kamio cycneH3un MUKpOOPTaHU3MOB TETJIEH WM OOBIYHBIM MEPOM HAHOCST
Ha IIOKPOBHOE CTEKJIO, KOTOPOE NOBOPAYMBAIOT Karljled BHU3 U IIOMELIAIOT €0 Ha MPEAMETHOE CTEKIIO C YTiTyOIeHueM
B nenrtpe. Kamist nomkka cBOOOIHO BUCETh, HE Kacasch KpaeB M JHa yrinyOnenus. Kpas JqyHKH mpeaBapHTETbHO
CMa3bIBAIOTCS Ba3EINHOM.

IIpenapatsl )KHUBBIX KJIETOK pACCMaTPUBAIOT C «CYXMMHU CHCTEMaMID» MUKPOCKOIIA.

II1. YcranoBka ceera no Kénepy

Xopommue pe3yibTaTel pH paboTe ¢ MUKPOCKOIIOM MOTYT OBITh IOJTYyYEHBI IPH YCIOBHU MPaBHIBHOTO
OCBEIIEHHS 00BEKTA, TYYIIHH crIoco0 OCBELIEHNsI OCHOBaH Ha cucteme Kénepa.

YCcTaHOBKY CBETa BBIIIOJIHSIOT B CICAYIOIIEH MOCIEAOBATEIEHOCTH:

1. YcraHaBnMBalOT MHKPOCKON M OCBETHUTENh HAa KPECTOBMHY. Ha mpeaMeTHbIH CTONUK ITOMEIAroT
mpenapar. YcTaHaBIuBaOT 00bekTHB 8X. IlogHmmaroT KoHAEHCOp BBepX A0 ymopa. OTKPHIBAIOT IOTHOCTHIO
mradparmMy KouzeHcopa. OTonmBuraror MaTtoBoe crekno. CTaBsT IUIOCKOE, 3epKajo. 3aKkpbIBAlOT auadparmy
OCBETHTEIIS,, OCTABHUB TOJIEKO HEOOIBIIIOE OTBEPCTHE.

2. Bxirouarot ocBetutess. [1onb3ysick peocTaToM, peTylnupyroT IpKOCTh CBETa TAKUM 00pa3oM, 4YTOOBI HUTh
JaMIbl JaBajia cnadblii Hakan. Kopryc ocBeTHTENsl yCTaHaBIMBAIOT TaKMM 00pa3oM, 4TOOBI CBET Majaji B LEHTP
3epKara.

3. 3aKpBIBaIOT 3€pKaji0 MHUKPOCKOIA KPY)KKOM Oenoil Oymaru u (JOKyCHPYIOT Ha HEro M300pakeHne BUTKa
HMTKH JIAMIIBI OCBETHTENSA. DTO JOCTUTACTCA MCPCABUIKCHUCM IMaTpOHA JIaMIIbl OCBETUTEIIA.

4. T'nsinst B OKyJIslp M ClierKa Bpalliasi 3epKajo, JIOBSAT B MOJIe 3peHHs n3o0paxkeHHe Kpaée nuadparmel
OCBETHUTCIIA, KOTOPOC UMCEET BHUJ CBETJIOrO IIITHA C HCUCTKUMU KpassMU. Ecau oHO 3aHuMMaeT SHAYUTCIIbHYIO YaCTb
TIOJISL 3pEHUSI, €TO YMEHBIIAIOT, OIyCTHB O0BEKTHB MM CY3UB OTBEPCTHE AUa(parMbl OCBETUTEIS, TSI IPU 3TOM B
oKysap. IIATHO IepeBOAT B IEHTP OIS 3pEHHUS] OCTOPOKHBIM IIOBOPOTOM 3€pKaja.

5. Ucnonb3ys 00beKTHB 8X, (HOKYCHPYIOT OOBEKT B 00JIaCTH CBETIOTO IISITHA.

6. Crerka omyckasi KOHJICHCOpP, (POKYCHUPYIOT B IUIOCKOCTH Ipenapara nzo0OpaxeHne Kpaés quadparMsl
OCBETHUTEIS, T.€. OJIY4aroT H300paKeHHE CBETIIOr0 MATHA C YETKO OYePUECHHBIMH KPasMU.

7. Crierka moBopaurBas KOPIyC OCBETHTENS HYXKHO JJOOUTHCS paBHOMEPHOTO OCBEIIEHUS CBETJIOTO MSATHA.

8. OtkpbIBatoT tnadparmy OCBETUTEIS TaK, YTOOBI CBETIIOE MIATHO 3aHSUIO BCE TOJIE 3pCHUSI.

9. YcranaBnuBaroT 00bekTHB 40X 11 Ipernapara «pa3/iaBieHHas Kaluis» U «BUCSYAst Karlis.

KOHTPOJIBHBIE BOITPOCHI

1. MukpoGuonoruyeckas 1abopatopusi U 0COOEHHOCTH PadOThI B HEH.

2. Tunbl coBpeMEHHBIX MUKPOCKOTIOB. [IpaBriia MUKPOCKOIIHH.

3. INonoxkeHne MUKPOOPraHU3MOB B CHCTEME OpraHndeckoro Mupa. Vix obuue coiicTsa.

3AHSTHE 2. IIpuroroB/ienne GUKCUPOBAHHBIX M OKPALLIEHHBIX NPENAPaTOB MUKPOOPTraHU3MOB.
Maszok

COAEPXAHUE

1. ITpuroToBieHne PUKCUPOBAHHBIX OKPAIICHHBIX IPENapaToB.

2. Mopoornornueckre 0COOEHHOCTH Pa3INnYHBIX TPYIIT MUKPOOPTaHH3MOB.

3. [IpaBua paboThl C UMMEPCHOHHOIT CHCTEMOH.

3AJIAHIA

1. IlpuroToBUTH Mpenapatsl GUKCHPOBAHHBIX OKPAIICHHBIX KJIETOK M3 MSICHOTO U MyYHOTO HACTOEB,
JPO>KKEBBIX TPHOOB.

2. IlpurotoBuTh Hpenapar "pasaaBieHHas Karis'" npeacraBuTeneii HAT4aThiM GopMm.

3. IIpocMOTpeTh MPUTOTOBJIEHHBIE TPETIAPaThl, HOJIB3YsICh 00BEKTHBOM

MMU-90 u 3apucoBarth, 00paTHB BHUMaHKE HA GOpPMY M B3aNMHOE pacloyiokeHue kietok. 4. [lpocMoTpeTs

pasiMYHbIEC THITBI KOJIOHUH aKTHHOMHIETOB. Pe3yibraTel HaOmoieHni 0OpMHUTE B BU/IE TaOIIHIIBL.

MATEPUAJIBI 1 OBOPYJIOBAHUE: MscHOM M My4YHOH HAcTOH, CyCHEH3Us OPOXIKEH, KylIbTyphl
LMaHOOAaKTEpUii, TOTOBBIE TIpenaparbl pPa3IMYHBIX MOPQOJOTHYECKUX TPYNI MHKPOOPIaHW3MOB, KyJIbTypa
AaKTHTHHOMMUIIETOB, BBIPAIIEHHBIX HA Yamkax [leTpu, MUKpOCKOI, IMMEPCHOHHOE Macjo, O€H3HH, NMpeIMETHbIE U
MIOKPOBHBIE CTEKIJIA, MapieBble cal(eTKH, CIIMPTOBKA, CIWYKH, (HILTPOBaJIbHAs Oymara, ITHUIETKH, PacTBOPEI

KpacUTEJIEH.
METOIMYECKUNE YKA3AHUA
1. [IpurorosneHre GUKCHPOBAHHOTO OKPAIICHHOTO Ipenapara
[IpuroroBneHne (QUKCHPOBAHHBIX OKpAIIEHHBIX IpPEnapaToB BKJIIOYAET  CICAYIOIIME  OTallbl:

MIPUTOTOBJICHUE Ma3Ka, BRICYIIMBAHHUE, (UKCAILIUIO U OKPACKY.



Jlnst mpuroToBieHUs Ma3Ka Ha 00€3KUPEHHOE NMPEIMETHOE CTEKIIO MOMEIIAI0T MAJIICHBKYIO KaIUTIO BOJBI U
MEPeHOCAT B HeE meTiel HeOONbIIOEe KOJIMYECTBO HCCIEAyeMOoro marepuana. llomyduBHIyIOCS CyCHEH3HIO
PaBHOMEDPHO Pa3Ma3bIBAIOT METIEH Ha muommanau 1-2 cM? Bo3MOkKHO GoJiee TOHKMM CIIOEM.

[IpuroToBneHHBIN Ma30K BBICYIIMBAIOT HA BO3AYXE, a 3aTeM (PUKCHPYIOT Haj IUIAMEHEM CIUPTOBKHU. [l
9TOTO TpemapaT TPYKABI MPOBOAAT depe3 IUIaMs CIUPTOBKH, AEpXa MPEIMETHOE CTEKIO Ma3KoM BBepX. [lims
HCCIIEOBAHMS CTPYKTYPBI CTPOCHUS KIETKH NPUOETAI0T K (PUKCAnny pa3InIHBIMU XUMUYECKUMH BemecTBaMu (96%
STHJIOBBIN crupt, cMecb Hukudoposa u np.). [Ipm sToM (ukcHpyromyro XKUIKOCTh HAIMBAIOT Ha Ma30K JHOO
Ipernapar Ha OIpPEAEIEHHOE BpeMs IOTPYKAlOT B CTakaH ¢ QukcatopoM. Pukcamms Ipenapara HpecieryeT
HECKOJIBKO IIeTIeil: yOUTh MUKPOOPTaHU3MBL, T.€. C/IeaTh Oe30MacHbIM JallbHelIee o0paieHne ¢ HIMH; 00ECIICYnTh
Jydliee NPUIHIIaHKUE KJIETOK K CTEKITY; cliesiaTh Ma30K 0oJiee BOCHPUMMYHBBIM K OKpacKe.

®dukcupoBaHHEINM Npenapar NoMenlaeT Ha NapajulesibHble CTEKISIHHBIE PeiikH, Jexamue HAJ[ KIOBETOH, 1
3aJMBalOT KpacureneM Ha 1-3 mu. [{ns mpocToro okpamivBaHHs KJIETOK Yallle BCErOo IMOJB3YIOTCS (YKCHHOM,
TeHIIMaHOBBIM (DMOJIETOBBIM MJIM METHICHOBBIM CHHUM. [10 OKOHYaHMH OKpACKHU Npenapar MpOMbIBAIOT BOJOH 10 TeX
Top, TOKa CTEKalollas BoJia He CTaHeT OECIBETHOM, 3aTeM IperapaT BHICYLIMBAIOT Ha BO3IYXE HJIM OCTOPOKHO
MIPOMOKAIOT (UIBTPOBaJIbHOM Oymaroii. s nomyuenus 6ojiee YUCTHIX MPENapaToB KPacUTENb HAIMBAIOT HA Ma30K,
HaKpBITHIH (QUIBTPOBANBEHON Oymaroil. dUKCHpOBaHHBIE OKpallIEHHBIEC MperapaTbl MOTYT XPaHUTHCS UTUTEIBLHOE
BpeMsl.

1. [IpaBua pabOThI C IMMEPCUOHHBIM 00BEKTHBOM

DuKCHUPOBAHHBIM OKPAILICHHBIH MPenapar IOMEIIaeT Ha CTOJIMK MUKPOCKOIA U, ONB3YsICh OObEKTHBOM 8X,
ycraHaBIMBaIOT cBeT o Kénmepy. 3ateM B LEHTp mpemapara Ha Ma30K HAHOCST KaIUTIO HMMEPCHOHHOTO Maciia U
ycraHaBiuBalOT 00bekTHB MIM-90. C MOMOIIBI0O MaKpOMETPHUYSCKOIO BHHTA OIMYCKAIOT TYOYC MHKPOCKOMA 0
MOTPYKEHUsI 0OBEKTHBA B MACIO, CIE/s 33 TeM, YTOObI ()POHTAIBHAS JIMH3a HE KOCHYJACh NMPEJMETHOrO CTEKIIa.
[ocne aToro ocTopokHO MOAHMMas TyOyc W, HaOmOAas B OKYJSIp, HaXOJiT M300pakeHWe mnpemnapara. TowHas
(oKycHpOBKa JJOCTUTAETCsl C MOMOLIbIO MUKPOBHHTA.

[To OKOHYaHMHM MHKPOCKOITUPOBAHHS MOAHUMAIOT TyOYyC, CHUMAIOT IperapaT U OCTOPOXKHO MPOTHUPAIOT
(GpOHTATBHYIO JIMH3Y OOBEKTHBA CHAyasla CyXOW Caja(eTKoi, a 3aTeM TOW ke Can(eTKOW, HO ClIerka CMOYCHHOU
OCH3MHOM.

1. zyuenne Mopdonoruy akTHHOMHUIIETOB

Jns u3ydeHHs aKTHHOMMIIETOB CTYJCHTHI MOIYYaroT ITOCEBBI ITOYBEHHBIX OOPas3lOB Ha IUTACTHHAX
Kpaxmano-ammuagHoro arapa (KAA). [Ipobupkoii Beipe3atoT 010k KAA ¢ xonmoHnelt akTHHOMUIIETa, IIEPEHOCST €To
Ha MPEAMETHOE CTEKJIO 1 MUKPOCKOIIMPYIOT IIPH MAJIOM YBEJIMUCHUN MUKpOCKoma. COCTaBISIOT OIMCaHNE KOJOHUH.
Pe3ynbraThl HaOMIOAEHUIT PErHCTPUPYIOTCS B CIIETyIOIEH TabHIe.

MOP®OJIOI M KOJIOHUI AKTUHOMMIIETOB HA KAA

Komnonus Pasmep | IloBepx IBeT Munenus Beinenenne Pucynox
HOCTb IIMrMCHTAa B | KOJIOHUH
BO3/YIIHOTO CyOCTpaTHOro cpeny
KOHTPOJIbHBIE BOITPOCBI

1. XapakTeprcTiKa OCHOBHBIX MOP(OJIIOTHIECKUX TPYIIT MUKPOOPTaHU3MOB.
2. OCHOBHBIE pa3ITUUUs IPOKAPHOT U IyKAPHOT.
3. ®opma u pa3Mepbl KIETOK ITPOKapHOT.

3AHSITHE 3. Oxpacka dakrepuii no I'pamy

COJIEP’KAHUE

1. BeieneHne HEKOTOPHIX CTPYKTYP M BKITIOUEHHUH B KJIETKaX MHKPOOPTaHU3MOB

2. Oxpacka 6akrepwuii 1o I'pamy.

3AJJAHUA

1. OOHapyXUTh METOJJOM HEraTHBHOM OKpacKH Karcyisl y Azotobacter chroococcum.

2. Okpacuthb criopsl y KapTodenbHoit manouku (Bacillus mesentericus).

3. BBISIBUTH TJIMKOTEH B KIIETKAX JIPONOIKEH.

4. OxpacuTh Ma3KH JaHHBIX KyJIbTYp 10 ['pamy.

5. Bce nmpemapatbl IpOMUKPOCKOITUPOBATE U 3aPHCOBATH.

MATEPUAJT 1 OBOPYJOBAHMUE: kynbTypsl a3orobakTepa W KapTO(PETbHOW MallOUKH, CYCHEH3US
JpoxXOKer, Habop KpacuTesel: yepHas TyIlb, pacTBop JIroross, kapOoJoBbIi (yKCHH, METHIICHOBBIH CHHUH, QyKCHH,
reHiuasuoner; cMecb Hukudoposa, crupt, 1% pacTBop cepHOH KHCIOTHI, 5% pacTBOp XPOMOBOH KHCIIOTHI,
IIPEAIMETHBIE M TIOKPOBHBIE OTEKJIA, CAIETKN, CHUPTOBKH, CIIMYKH, ITUIETKH.

METOIUYECKUE YKA3AHUA

1. BolsgBieHHE Karcysa




Ha xopomio 06e3xupeHHOe PeIMETHOE CTEKIIO TIeTIIeH HAaHECTH KaIlIio Hepa30aBIeHHON YEPHOM TYIIH U B
He€ BHECTH KaILTIO UCCIEAYEMOH KyJIbTypbl MUKpoOpranm3Ma. CMech epeMeTars, IIOKPHITh IIOKPOBHBIM CTEKIIOM U
TIPOMHUKPOCKOITUPOBATH, TONB3YACH 00bekTHBOM BH-40.

Ha témHOM (hOHE TyIIHM BBIABIAIOTCS MPO3PAaYHbIE 30HBI KAIICyJ BOKPYT PE3KO OUEPUEHHBIX KIETOK.

II. Okpacka crop y 6akrepuit mo merony [mns

Ha mpenmerHoe cTexiio meTaéi HAHECTH Ma30K M3 KyJNbTYPbl MUKpPOOpraHu3Ma. Ma3oK BBICYIIMBAIOT Ha
BO3/IyX€ U 3aJIMBAIOT €r0 5% pacTBOPOM XPOMOBOM KHCIOTHI M3 5 MUH. 3aTeM Ma30K MPOMBITh BOAOH, HOKPHITH €TO
MTOJIOCKOH (PUIBTPOBANBFHOM OyMaru, Ha KOTOPYIO HaHECTH pacTBOp KapOosoBoro ¢pykcnHa. OkpammBaTh Ma3ok 6-8
MUH IIPY HArPEBAHUH 10 00pa30BaHUA MTapOB, ACPXkKa CTEKIO BBICOKO HaJl IUTAMEHEM CIIMPTOBKH. [1o Mepe ncnapenns
KpacuTes, €ro HaZo MEePUOJUIECKU 00aBIsTh, HE JaBas Ipenapary HOACOXHYTb.

Jlanee Ma30K Hago TIIATEIHHO MPOMBITE BOJOH M TIOMECTHTH IIPENapaT B CKIISTHKY C pacTBopoM 1% cepHoit
kucsotsl Ha 30-60 ¢ 10 nproOpeTeHus UM citadbo-po3oBoii okpacku. [locne auddepeHnpany Ma3oK MPOMBITH BOIOH
U OKpPacHUTh PaCTBOPOM METHUJIEHOBOro cuHero Ha 10-15 muH. 3aTeM Ma30K CHOBa MPOMBITH BOJOH, BRICYIIUTH Ha
BO3/IyXe 1 IIPOMHKPOCKOITUPOBATb, MOJb3YsCh 00bekTHBOM MU -90. Ha npenapate cnopbl OKpalnBaroTCs B KPaCHBIN
L[BET, a BET€TaTHBHBIC KJIIETKH B TOJYOOI1.

111. BeisiBneHne rimkoreHa

W3 KyapTypbl MUKPOOPIaHU3Ma NPUTOTOBUTH Ma30K U 3auKCHpoBaTh ero cMechio Hukudoposa B TeueHne
5 muH. 3aTeM Ma30K OKpacUThb KOHIICHTPHPOBAaHHBIM pacTBopoM Jltoroms ra 30-40 c, mpOMBITH BOMIOW, HAKPHITH
MTOKPOBHBIM CTEKJIOM M IIPOMHUKPOCKOIINPOBATH, TOJIB3YysCh 00beKTHBOM Bu-40. 'panymb IIIMKOT€Ha OKpAIINBAIOTCS
B KPacHOBAaTO-KOPHUYHEBEIH IIBET.

1V. Oxkpacka Gakrepwuii mo ['pamy

Merton okpacku 1o I'paMmy uMeeT BaKHOE JHAarHOCTHYECKOE 3HAYCHHE IIPU OIIPEACICHIH BUIOB OaKTepHi.
Bce GaKTepI/II/I IO CBOEMY OTHOHLICHHIO K 3TOMY MCTOAY ACIIATCA Ha I'paMIIOJIOKHUTCIIBHBIC U I'PaMOTPULIATCIIBHBIC.
CymHOCTh METO/1a 3aKJII0YaeTCs B TOM, YTO IPOTOILIa3Ma OaKTepHaIbHBIX KJIETOK Y OJIHUX BUAOB 00pa3yeT NpoyHoe
HEpacTBOPHMOE B CHHMPTE COCAMHEHHE Homa ¢ KpacurelieM (IpamIIOjOXUTEIbHBIX OaKTepHil), y APYTMX BHIOB
MIPOYHOE COCAMHEHUE He 00pa3yeTcsi, M OHH JIETKO 00ECLBEUMBAIOTCS CITUPTOM (TPaMOTpPHUILIATENIbHBIE OAKTEPUH).

i ocBoeHMs OKpacku Mo I'pamy Ha IpeAMETHOM CTEKJIeé OJHOBPEMEHHO TOTOBATCS TpU Mas3ka Ha
paccrostHAU | cM OAMH OT Apyroro: B IEHTPE M3 KYJIbTYpHl IpOXoKel, a mo GokaM M3 KyJIbTypbl a3oTo0aKTepa U
kaprodenpHOi nanouku. Masku GUKCHPYIOTCS Hal CHMPTOBKON M OKPAILIMBAIOTCS CIIETYIOMIMM 00pa3oM:

1. Ha ¢ukcupoBaHHBIN Ma30K KIAAETCS MOJIOCKA (DUIIBTPOBAIbHONH OyMard, IPOIHTHIBACTCS PacTBOPOM
TCHIIMAaHBHOJICTA M HAHOCATCS HECKOJBKO Karenb BOABI TaK, 4TOOBI BCs OyMmMakka cTaja BIXHOW M XOPOLIO
IpuKacaiack K ctexkiy. OKpalnMBaHHE POU3BOJUTCS B TEUCHUH |-2 MUH.

2. CHnmaercsi Oymakka, CIMBAeTCs Kpacka M Ha TpenapaT HaHocuTcs pactBop Jlroross Ha I muH (10
MIOYEepHEHHS Iperapara).

3. CimBarot pactBop Jlroromst ¢ Maska 1 HaauBatoT HA Hero Ha 30-60c¢ 96% cnupr.

4. TIpenapat MpOMBIBAETCS BOJOM.

5. JlononHUTENbHO OKpalrBaeTcs GyKCHHOM B T€YSHHH 1-2 MUH.

6. CnumB Kpacky, Ipenapar I[pPOMBIBAIOT BOJOH, BBICYNIMBAIOT (WILTPOBAILHON Oymarod u
MHUKPOCKOTIHPYIOT.

[Tpu mpaBUIIBHOM OKpacKe IpaMIloOKUTEIbHbIE OAaKTEPHM OKPALIMBAIOTCS B CHHE-()MOJETOBHH LBET,
rpaMOTpHLATEIbHBIE - B KPACHBIN I[BET (DyKCHHA.

KOHTPOJIBHBIE BOITPOCBI

I. Ctpoenne 1 XUMHYECKHI cOCTaB BHYTPEHHUX CTPYKTYpP OaKTEepHUaIbHOM KIETKH,

2. OcoOCHHOCTH CTPOCHHUS KJIIETOYHON CTEHKH Y TIPOKAPHOT.

3. Criopsl, X (PU3NKO-XUMHIECKHE CBOWCTBA U yCIOBHS 00pa30BaHMUS.

4. Kancymsl ¥ CIM3HCTBIEC YEeXJIBI OaKTEePHii, MX 3HAUCHHE.

3AHATHE 4. Tunsl nutateabHbIX cpea. CTepuamn3anusi NUTaTedbHBIX cpex M mocyabl. IToces
O0axTepuii Ha NJIOTHBIE MUTATEIbHbIE CPebI

COAEPXAHUE

1. CriocoObI CTEpUIN3aUN TUTATEIBHBIX CPEJ] ¥ TOCY/IBI.

2. IloceB GakTepHii Ha IUIOTHBIE TUTATEILHBIE CPEJIBI.

3AJAHINA

1. [TonroToBUTH K CyXO0i CTEpUIM3AIMK YaIlKy [1eTpy, NpOOUPKH 1 IHUIIETKH.

2. U3roroBuTh BaTHBIE NPOOKH IS TpeX Npobupok. Pasmute B Hux MIIA (Ha 1/2 o6bema npoOupKH) 1
MIOMECTHUTH Ha cTepuin3anmio B armapar Koxa Ha 40 muH.

3. Boumts u3 oxHoit npobupku MITA B crepuibhyto damky [lerpu, a U3 octaBmnXcs JBYX MOJIYYUTh
npsiMoil u kocoit MITA.

4. OcBONTH TEXHUKY TI€peceBa YHCTHIX KYJIBTYp Ha MPSMYIO M CKOLIeHHY0 moBepxHocTh MITA u npoBectn
pacces Oaxtepwuii B gamike [leTprn METOI0M MCTOIIAIOIIETO MITPHXA.



MATEPUAJIBI 1 OBOPYJIOBAHUE: 4wamku Ilerpwm, rpamympoBaHHble TUmeTkd Ha I, 2 w 10 M,
poOupKH, Bata, razeTHas Oymara, MIIA, crepunbable wamkn [letpu, anmapar Koxa, meTim, COUPTOBKA, CIHYKH,
KapaH/all 110 CTEKITy, HO>KHHIIBI, HUTKH, YUCTBIE KYIbTYPbI OaKTepuil.

METOJJUYECKHE YKA3AHUA

1. Crepunmsanys NUTaTEIbHBIX CPE U TIOCYIBI

[ox crepunu3anueil TOHUMAIOT TOJIHOE YHUITOKECHUE MUKPOOPTaHU3MOB H UX CIIOP B IIMTATENIbHBIX
cpenax, Mocyze U Ha MHCTPYMEHTaX.

PaznngaroT TepMHUYECKYIO U XOJIOAHYO CTEPHIN3AINI0. B MUKPOOHOIOTHI IPUMEHSIOTCS CIIEYIOIINE
CHOCOOBI TEPMHUIECKON CTEPUITN3AIINN:

1. IIpokanuBaHue B IUIAMEHN CHUPTOBKH WM TOpeNKH. MeTaluIndecKie M CTEKISTHHBIE IPEAMETHI (UIIb,
MIETIIH, CKAJIBIIEIH, IIMATENN), a TAKKE BaTHBIE IPOOKH MPOBOAAT HECKOIBKO Pa3 Yepe3 Iu1aMsl CITUPTOBKH.

2. Crepunmzauysi KUISIYCHHEM METAIMYECKUX WHCTPYMEHTOB M PE3MHOBBIX TpyOOK B 2% pacTBOpe
KapOoHHTa HAaTpHs B TeueHne 20 MuH.

3. Crepunmszanys CyXvM >KapoM CTEKJISTHHOW mocynsl. IIpm 3ToM NpOOHMPKH, KOJIOBI, KOHIIBI HMHIIETOK
NIPEABapUTEIbHO 3aKPHIBAIOT BAaTHBIMM IPOOKaMU M 00epThIBalOT Oymaroil. IlumeTkn oOepTHIBAIOT AJIMHHBIMH
NoJocKkaMu Oymaru IHUpHHOHU 4-5 cM, HamaThIBas €€ 1Mo CIMPAJIN, HAYWHAS C OTTSHYTOTO KOHIIA.

Yamku Iletpu 3aBopaunBator B Oymary B (opme kBangpata. st 3TOro 4amiky MOMENIar0T Ha CEPEeIUHY
JIMCTA, 3aru0aroT €To C ABYX IIPOTHBOIIOIOKHBIX CTOPOH TaK, YTOOBI Kpast HaJeTaly APYT Ha APYTa, a JBa CBOOOIHBIX
KOHIIa 3arn6atoT BHU3. [IpoOupKky 0OBIYHO 3aBOPAUMBAIOT B MAKETHI 110 HECKOJIBKO MTYK. [I0ATOTOBICHHYIO TaKUM
00pa3oM IOCyIy TOMEIIAIOT B CYIIMIBHBIN KA, B KOTOpOM HarpeBaroT e€ mpu temmeparype 160-170°0 B Teuenne
2y,

4. Crepunm3zanus TeKymuM napoM. IlponsBonar e€ B kunsaTuinbHuKe Koxa, KOTOpBIH npeacTaBisieT coooit
MeTaJUIMYeCKUH HMIMHAP. BHYTpH ero HaxoauTcs MOACTaBKA U CETYAaTOE BeIpo, Ky/Aa MOMENAtoT CTePUIN3yeMBbIi
MaTepuai. Ha gHo nuinuHIpa HATUBAIOT BOAY M HAarpeBalOT €ro ¢ IOMOIIBIO dIeKTpudecTBa. HarpeBanue B TeueHne
30-45 MUH NPUBOAWT K TMOEIM BEreTaTUBHBIX KIETOK. J{JI1 OCyIIECTBICHHS MOJHOW CTEPHIM3aLUH HEOOXOIMMO
IIPUMEHSTH TOBTOPHOE IPOTrpEeBaHUE MUTATEIbHOM CpeIbl Yepes3 CyTKH.

5. Crepmnuzainysi mapoM IOJ JaBJICHHEM OCYIIECTBJISETCS B aBTOKJIAaBe, B KOTOPOM CTEpUIH3YyeMbIE
NpeAIMEThI HAarPEeBAIOT HACKILICHHBIM T1apOM TpH JaBlieHuH Bbilie atMocdeproro. [1pu 120°C u naBnenun 1 atMm. B
Tedenne 90 MUH 00ecTiednBaeTCs MOJTHAS CTEPUIN3AIMS TUTATENbHBIX CPE.

B >xunkocTsiX, KOTOpBIE TEPAIOT IUTATENbHBIE CBOMCTBA IPH KUIITIEHUH (MOJIOKO, IMBO H JIp.), YHHUTOXKAIOT
OakTepuH MyTEM MacTepU3aINH, KOTOPOE OCYIIECTBIIETCS Ipu Oollee HU3KHUX TemmepaTypax (60- 80°C).

W3 MeTo0B XOJI0AHON CTEpHIIN3aNNU MUKPOOHOJIOTH UCTIONB3YIOT CTEPHIIN3ALNIO (PUIIBTPOBAHHEM,
YIBTPa(HOIETOBBIMHU JIydaMH U Ta3000pa3HBIMH CPEACTBAMHU.

11. IToceB GakTepuii HA INIOTHBIE MUTATEIbLHBIE CPEMbI

Brecenne K1eToOk MUKPOOPTaHU3MOB B CTEPUIIBHYIO Cpely Ha3bIBaeTCs MOCEBOM MM MHOKYJsiiuet. [loces
MHUKPOOPIaHM3MOB TpeOyeT COOJIIOICHHS OIIPEACICHHBIX IIPaBHJI, YTOOBI MIPEJOXPAHUTD UCCIIEYEMYIO KYJIBTYPY OT
3arpsA3HEHUs IOCTOPOHHUMHI MUKPOOPTaHU3MaMH.

Jl1g moceBa MUKPOOPTaHU3MOB Ha IMOBEPXHOCTh MUTATEIBHOM Cpellbl HCHONB3YIOT OOBIYHO HMPOOUPKH CO
cKomeHHoH noBepxHOoCcThi0o MITA wmnu vamku [etpu. g momydeHus ckomeHHON noBepxHocTH MITA mpobupky
Iocyie CTePUIN3aMY KJIQAyT B HAaKJIOHHOE MOJIOKEHHE Ha CTOJ, a ISl MOJMy4deHus «rpsimoro» MITA cTaBsT B ITaTUB.

Jlist moceBa KJIETKM MHUKPOOPTaHU3MOB, BBIPAIIEHHBIX HAa TBEPAOH MUTATEIbHON cpelie, OepyT meTiei, a u3
JKUAKOW MUTATENIbHOM Cpebl - CTEPUIIbHOM MUIIETKOH.

IToceB MHKpPOOpPraHM3MOB Ha MOBEPXHOCTh CKOIIEHHOW MoBepXHOCTH MITA 0CyIIECTBIAIOT CIEAYIOIINUM
obpazom. bepyrt B s1eBy10 pyKy ABE MPOOUPKHU: OJIHY CO CTEPHIIBHOM cpetoi (nanbie ot cedst), APYTYIO - C KyJIbTYpOH
MHUKpPOOPTraHu3MoB (Oimke k cebe), a B IpaByro pyKy OakTepHOJIOrHIecKyro neTio. CTepHIIN3yIOT NETIIO B INIAMEHU
CIIUPTOBKH, JUIS 4YEero JAepkaT €e CHadajla BEPTUKAIBHO /0 MOKPAaCHEHHS IPOBOJOKHU, a 3aTeH B TOPHU30HTAIHHOM
MIOJIOKEHUH TPOBOJAT JIepXKaTeldb HECKOJBKO pa3 uepe3 Iulams. 3aTeM, HE BBITyCKas METJIM, MH3HMHIEM H|
0e3bIMSHHBIM MaJIbIEM MIPABOW PYKH MPHXUMAIOT MPOOKHU K JIAIOHHU, BHIHUMAIOT UX U3 MPOOUPOK U JIepKaT Tak 10
OKOHYaHHUSA ToceBa. Kpast OTKPBITBIX MPOOHPOK OOKHUTAIOT B IUIAMEHHU CITUPTOBKH, MOCIE TOTO METIel OTOMparoT
KJIETKH MEKPOOPTaHW3MOB U BBOJIAT IETIIIO B IPOOHPKY CO CKOMIEHHOU cpeoit. Cierka kacasich neTieil MoBepXHOCTH
arapa, MPOBOJAAT CHU3Y BBEPX 3UI3aro00pa3HyI0 WIM MPAMYIO 4epTy. [opIsImKku mpoOupok 0OKUTaOT B IUNTAMEHH
CIHMPTOBKH, 3aTE€M OOKHTraroT MPOOKH M 3aKpBIBAIOT MU NpoOupku. Eciu koHer BaTHOH npoOku 3aroperncsi, TO He
cienyer e€ Opocath, a Hy)KHO OBICTPO BCTaBHUTh B POOHMPKY, T/€ BaTa MOTYyXHET.

IToces Ha npsmyro noBepxHOCcTs MITA mpou3BoAsT B TOH k€ NOCIEA0BATENBHOCTH, C TOM JIUILIb Pa3HULEH,
YTO 37€Ch AENA0T YKOI B TOJNIY NUTATEIbHON CPEAbIL.

Ecnm moceB npon3BoJAT B )KUAKYIO IIUTATENIBHYIO CPEAY, TO IIPOOUPKH JIeprKaT IMOYTH BEPTUKAIBHO U TIETIIIO
C KJIeTKaMU MUKPOOPTaHU3MOB IOTPYXKAIOT HEMOCPEACTBEHHO B CpeAy.

Bce onmcanHbIe BbIIIE MAaHMITYJISIIUHM ITPOBOAAT OKOJIO IUIAMEHH CIIMPTOBKH II0 BO3MOXXHOCTH OBICTpO,
4TOOBI HE 3arps3HUTH KYJIbTYPY IMOCTOPOHHUMH MHKpoopraHusmamu. [locie 3Toro npoOMpKH MOANMCHIBAIOTCS H
CTaBsTCA Ha NMPOPALIUBAHUE B TEPMOCTAT. Pe3ybTaThl IepeceBOB NPOCMATPUBAIOTCS HA CIEAYIOIEM 3aHATUU.




Jnst Toro, 4ToObI MPOBECTH PAcCeB MUKPOOPTaHM3MOB M3 KUAKOW IHMTATENBHON Cpelbl Ha IIOBEPXHOCTD
IUIOTHOM cpena B yamke IleTpy, mocTynaloT cneayomumM oopa3oM. CTepHIbHYIO IMTATENBHYIO Cpeay U3 IIPOOUPKH
BBUIMBAIOT B CTEPWIbHYIO Hamky Ilerpu. [t sToro mpoOKy co cpemoi 6epyT B IpaBylO PyKy, BHIHUMAIOT U3 Hee
MpoOKy, OOXKHTAIOT TOPJIBIIIKO TPOOHUPKHA H. TPUOTKPBHIB cJerka dYamKky IleTpw, OBICTpPO BBUIMBAIOT B Hee
MIUTATEIbHYIO Cpelly. 3aTeM KPBIIIKY 3aKPhIBAIOT U OCTABJIAIOT YalIKy Ha FTOPU30HTAIBHON MOBEPXHOCTH JI0 TE€X MOD,
TIOKa He 3aCThIHET cpeja. sl moceBa MPHOTKPHIBAIOT KPBIMIKY Yallky [leTpu u metnieil mpoBoAsT 1moceB Mo Beel
TIOBEPXHOCTH Cpebl MapauIeIbHBIMU IITPUXaMHU Ha paccTossHuU 0,5 cM Mexay HUMHU. Yallky MOINHCHIBAIOTCS U
MIOMEIIAFOTCS B TEPMOCTAT.

KOHTPOJIbHBIE BOITPOCHI

1. Poct u pasMHOXeHHe MUKpoopraHu3MoB. KpuBast pocta, BpeMmsi reHeparyu.

2. MeToabl KyJIbTHBUPOBAHUSI MUKPOOPTaHU3MOB.

3. Bimsnue pusndeckux u XuMudeckux (pakTopoB Ha POCT M Pa3BUTHE MUKPOOPTraHU3MOB.

3AHSTHE 5. Ilonyyenne HAKOMUTEIbHOI KYJIbTYPbI KapTO(deabHOM NaJ0YKH U 230THUKCHPYIOIHX
O0axTepmii

COAEPXAHHE

1. ITpuroToBneHne cpen I KyIbTUBHPOBAHNS MUKPOOPTaHU3MOB.

2. YcnoBus KyJIbTHUBUPOBAHMS.

3. TlomyueHne HaKONUTEIBHBIX KYyJIbTYp CBOOOJHOXKMBYIIMX a30T(OUKCHPYIOIIMX W  ad3pOOHBIX
cropooOpa3yromux OaKTepuii.

3AJAHNA

1. TIpuroroBHTH Cpepbl VISl TIONTYYESHUS] HAKOITUTEIBHBIX KYJIbTYP a9pOOHBIX M aHadPOOHBIX
CBOOOHOXHMBYIIUX a30T(HUKCUPYIOIINX OaKTEPHA.

2. Ilony4nTh HAKOMIUTEIBHYIO KYJIbTYpPY KapTO(DEIbHOM MaTOYKH.

3. IIpocMoTpeTh MOCEBHI, CACNAHHBIE HA IPOIITIOM 3aHATHH. OOpaTHUTh BHUMaHUE Ha XapaKkTep pocTa
KyJIBTYpBI Ha CKOIIEHHOM U npsiMoM MITA uB wamke [letpu. Pe3ynbratel HaOm0AeHUS 3aMCaTh B THEBHUK.

MATEPUAIJIBI U OBOPYJOBAHUE: Habop muHepanpHbIX coneli: K2HPO4;

MGSQO4 * 7 H20; NaCl; K2SQOy4; CaCO3; MnSOq4; FeSQOy; rimoko3a; MaHuUT,

arap, crepuibHbIe daiiku [letpu, mpodupku, konosl Ha 100 M1, BaTa, BECH, pa3HOBECHI, LINATEH, BOASHAS
0aHsi1, TEpMOMETp, TTOYBA, KITyOHH KapTo(es, KapaHAaIl M0 CTEKITy, CKaJIbIIeIb.

METOJUYECKHE YKA3AHUA

1. [IuTaTeapHbIE CPEABI

B nabopaTopHBIX YCIIOBUSX MUKPOOPIaHU3MBI KyJbTUBHPYIOT Ha IMUTATENBHBIX CPElaxX, KOTOPbIE JOJKHBI
colepkaTh BCE€ BEIIECTBAa, HeoOXomumble 1T HMX pocra. [lo cocraBy pa3nuyaroT HaTypajbHBIE CpeJbl
HEOIPEIeIEHHOTO COCTaBa M CHHTETHYecKHe cpenpl. HaTypaldbHBIMH Ha3BIBAlOT CpPEAbl, KOTOPHIE COCTOST H3
MPOJIYKTOB YXMBOTHOTO WIJIM PACTUTEIBHOTO MPOUCXOXKAEHHs. K HUM OTHOCATCS OBOIIHBbIE MM (PPYKTOBBIE COKH,
KUBOTHBIE TKaHH, KPOBb, MOJIOKO, OTBApHl MJIM HACTOM MscCa, MTOYBBI, HABO3, KJIETKH MUKpoopranu3zmos. K unciy
HaTypaJbHbIX CpeJl OTHOCATCS TAaKXKe MsCO-TIeNTOHHBII 0ynpoH, MITA, nuBHOE cycio, ApoxiKkeBas M KapTodeabHas
cpenbl, MOYBEHHBIN 3KCTpakT. HarypanbHble cpeibl MCHONB3YIOT Ul MOJJAEPXKAHUS KyJIbTyp M/O, HAKOIUICHUS
OroMacchl M JUIA TUarHOCTHYECKHX Iesied. CHHTeTHYECKHne CPEeAbl - 3TO Cpelbl, B KOTOPHIE BXOAAT COEAMHEHUS
OTIPEJICTICHHOTO COCTaBa, B3SATHIE B TOYHBIX BECOBBIX KoiMuecTBaX. OHHM HIMPOKO HCIIONB3YIOTCS NPH H3yUCHHUH
oOMeHa BeecTB, (U3HOJIIOTHA U OMOXMMHN MHUKPOOPraHM3MOB. CHHTETHYECKHE CpeIbl M0 COCTaBy MOTYT OBITh
CJIO’KHBIMH M TIPOCTBIMH.

BrigensroT Taxke IONyCHMHTETHYECKHE Cpelbl, B COCTaB KOTOPBIX KPOME COCIUHEHUH H3BECTHOTO
XMMHYECKOTO COCTaBa BKJIIOYAIOTCSA BEIIECTBA HEONPEAETICHHOTO COCTaBa, HAIpHMEp, TaKue, KaK APOXOKEBOM
aBTOJIM3aT, IIOYBEHHBIM SKCTPAKT WIM THAPOIM3AT Ka3eMHa. OTH Cpexbl [IMPOKO HCHOIB3YIOTCA B
MHUKPOOHOJIOTHYECKOH MTPOMBIIIJICHHOCTH.

OJNeKTUBHBIE Cpeasl MpeIHAa3HAYCHBI IS BBIIEIECHUS MHKPOOPTaHM3MOB M3 €CTECTBEHHBIX Cpel HX
obutannsa. OHK 00ecTIeunBaOT MPENMYIIECTBEHHOE Pa3BUTHE OINIPEAeICHHOMN IPyIIIEl MUKPOOPTaHU3MOB.

IIpu ompeneneHUN BHUIOBOM MPHUHAMJIECKHOCTH OakTepHil HCIOIB3YIOT HWHAWKATOpHBIE cpensl. OHH
0COOEHHO MIMPOKO UCIOIB3YIOTCSA B CAHATOPHOHN M MEITUIIMHCKON MUKPOOHOIOTHH.

ITo pu3nyeckoMy COCTOSHUIO Pa3IHMYAIOT KUAKHE, CHITY4YHe U IUIOTHBIE CPE/IBL.

Kunkue cpeapl NPUMEHSIOT Ui HAKOIJIEHWs OMOMAcChl WM NPOJAYKTOB OOMEHa, a Takke JUIsd
ucciae0BaHus QU3HOJIOTHU U OMOXMMUU MHKPOOPTaHU3MOB.

Ceiltyyre cpeabl NPUMEHSIOT B IPOMBIIUIEHHONM MHKPOOMOJIOTHH Ml KYJIbTUBHPOBAHMS HEKOTOPBIX
MIPOAYIICHTOB (PU3MOIOTHIECKN aKTHBHBIX BEIIECTB, a TAKXKE JJISI COXPAHEHHS KYIbTYyp MUKpOoOpranm3mMoB. K takum
cpeaM OTHOCSTCS, HallpUMep, OTBAPHOE MIIEHO, OTPYOH, OIMIIKH.

[InoTHBIE Cpeabl WCHMONB3YIOT IS BBIICICHHS YHCTHIX KYyJIbTYP B JHATHOCTHYECKUX LENAX, JUISA
OTIpe/IeICHUS] KOJIMYECTBA MUKPOOPTaHU3MOB, JJIS1 XpaHEHHSI KyJIbTyp B KOJUICKIIMSIX M B psiAe Apyrux ciydaes. C
LIEJTBIO YTIJIOTHEHUS CPeJ MIPUMEHSETCS arap WIH )KeJIaTHH.

1I. [Tony4yeHre HAKONMMTENLHOM KYJIBTYPHI CBOOOIHOKHUBYIIIMX a30TMUKCUPYIONINX OaKTEPUIA

1. B a3poOHBIX yciIoBHsIX HanOoIee akTHBHBIMU CBOOOTHOKUBYIIIMMH B ITOYBE a30T(hHUKCATOPaMU
ABISIIOTCS OakTepuu poma Azotobacter.




JIst BEIZIETIEHUST 230TOOAKTEpa UCTIONB3YIOT arapu30BaHHYIO cpedy D1iba ciemyroniero coctasa, B /100 M
; Manut - 20,0; Ko2HPO:- 0,2; MgSO4 * 7H20 - 0.2; K2SO4 - 0,1; CaCOs - 5,0; arap -2,0.

[IpuroroBneHHyI0 cpely HarpeBaroT [0 PacIUIaBICHUs arapa ¥ CTEPHIM3YIOT B aBTOKJIABE WM armapare
Koxa. Ilocne crepunmzammu cpeny BBUIMBAIOT B CTEpHIIbHBIE damku [leTpu m mocie Toro, Kak OHa 3aCTHIHET, Ha
MOBEPXHOCTH PACKIAIbIBAIOT KOMOYKHM IIOYBBI HPHONMM3NTETbHO Ha paccrosHun | cm. Komodkm mouBHI
pacKIagpIBalOT KaNMUIIPOM, CMOYEHHBIM B BOAE. 3acesHHble dYamkw IleTpy mnomemiaroT B TEpMOCTaT MHpHU
temnepatype 28-30°C.

2. [lns1 BBIACIEHNS aHA3POOHBIX a30T(GHUKCATOPOB HCIIONB3YIOT CPEay BHHOTPaICcKOTo CIeayIOIIero cocTana,
B 1/100 mur: rmioko3a - 2,0; KoHPO4 - 0,1; MgSO4 * 7 H,0 - 0.05; NaCl — 0,05; MgSOas, FeSO4 — ciemsr; CaCO3 - 2,0.

[IpuroToBneHHyI0 Cpemy pa3iauTh B IPOOHPKH, BHECTH HEOOIBIIOE KOJMIECTBO MOUYBBI, 3aKPBITh BATHHIMU
mpobkaMu 1 mpocTepritn3oBaTh B Tedenne 10 mua npu 80°C. IIpoOupku MOMECTHTH B TEPMOCTAT IIPH TEMIIEpaType
30°C.

I11. TTonmyyeHre HAKONMUTEILHON KYALTYPEI KAPTO(DEIbHON MATOYKHU

[IpombITh KITyOeHb KapTodens 1, He CHUMAasi KOXKYpbI, Hape3aTh JIOMTHKH. VX MOBEpXHOCTH Cllerka HaTepeTh
MEJIIOM U TOJNIOKUTh B CTEPWIBHYIO damKy lleTpm, Ha IOHO KOTOPOH HamO MONOXHTH CMOYEHHYIO BOJOH
¢mrpTpoBaNEHYI0 OyMmary. 3ateM damku [lerpw ¢ nmoMTHKaMu KapTodens MOMECTUTh B CYIIMJIBHBIA IKad w,
BeItepKath B HeM 10 - 15 mun npu 100°C. IMoce 3Toro gamkn noMecTuTh B TepMoctart mpu 27-30°C Ha 2-3 CyTOK.

KOHTPOJIbHBIE BOITPOCHI

1. Tumsl TMTaHUS MUKPOOPTAaHU3MOB, MTHUIIEBBIE HOTPEOHOCTH B CBA3H C OCOOCHHOCTSIMU MX OOMEHa.

2. MexaHu3M TOCTYTIIICHUS TUTATEIbHBIX BEIIECTB B KJIETKY.

3. Ucrounuku yriaeposaa. ABTOTpo(Hast ¥ reTepoTpodHas ACCUMIIIIIHS yTIICKUCIOTHI.

4. VlcTouHuku a3oTa. Y CBOCHHE MUHEPAIBHBIX COSIMHEHUH a30Ta. XapaKTepUCTHKa a30T(HUKCHPYIOINX
OaKTepwid.

3AHSATHE 6. Beinesenne 4ucToii KyJbTypbl KapTode1bHOM MAT04YKH

COAEPXAHUE

I. BeineneHue 4uCThIX KyJIbTYP MUKPOOPIaHU3MOB.

3AJJAHUA

1. ITocTtaButh Ha cTepuin3aiuio 4 mpodupku ¢ MITA.

2. YOenuThCsl B OIyYCHUH HAKOMUTENbHBIX KyJIbTYpP, O YEM CBHICTEIILCTBYIOT:

a) U1t a3pOOHBIX a30T(UKCATOPOB - 00PA30BAHIE CIU3UCTHIX KOJOHMH BOKPYT KOMOUYKOB MOYBEI;

0) 11 aHa’POOHBIX a30T(PUKCATOPOB - IOMYTHEHHE CPEJIbI, Ta30BBICIICHNUE, 3aIIaX MACIsTHOW KHUCIIOTHI;

B) JUIS CIOPOBBIX a3POOHBIX OAKTEpHUH - "KapTo(henbHOM NaJo4ku” - MOSIBJICHNUE Ha TOBEPXHOCTH CPEZIbI
MOPIIMHUCTOH MIEHKH.

3. IIpocMOTpeTh 101 MEKPOCKOIIOM HAKOITUTENbHBIE KYIbTYPhI:

a) B KyJIbTYpe a9pOOHBIX a30T(UKCATOPOB BBISIBUTH METO/IOM HEIaTHBHOM OKPACKU KarCyJibl;

0) B KyJbType aHadpOOHBIX a30T(HUKCATOPOB OOHAPYKHUThH KJIOCTPUAUATBHBIN THIT CIOPOOOPA30OBAHMS U
BBISIBUTH TPaHyNe3y B KJIETKaX;

B) B KYJIbType, KapTo(eNbHON MalouYKy 00OHAPYXKHUTh CHIOPHI. [lomydeHHbIe pe3ynbTaThl 0POPMUTE B BUE
TaOIUITBL.

YCJIOBUA N ITPU3HAKH POCTA HAKOITUTEJIBHBIX KYJIBTYP

HaxonurensHas KyneTypa | YCIIOBHA KyJIbTUBUPOBAaHUA |BusyasbHbie npu3Haky | Mukpockomnus,
pocra Mopoornueckue
0COOEHHOCTH
A3soTdurcupyrone a’poOHBIe
Oaxrepun
aHa’poOHbIE
"KaprodensHas nanouxa" a’poOHBIe

4. TIpoBecTu pacceB CIIOPOBBIX a3poOHBIX OakTepuii ("kapTodenpHas manodka') Ha gyamkax [letpu
metoqoM P. Koxa 1 ncromaromiero mrpuxa.

MATEPUAIJIBI U OBOPYJIOBAHUE: MIIA, anmapat Koxa, mpobupkwu, crepmisHble damkn [letpu,
BaTa, MPOOUPKH CO CTEPHIILHOI BOJIOM, HAOOp Kpacok, pacTBop Jlroros, yepHas Tymib, IMMEPCHOHHOE MacJlo,



IIPEAMETHBIE W TIOKPOBHBIE CTEKNIA, Cal()eTKH, CIIUPTOBKHU, CIMYKH, (GUIBTPOBaIbHAS OyMara, KapaHAall o CTEKITy,
W30THYTas CTCKJISIHHAS MaJ09Ka, CTCPHUIIbHBIC MUTIETKA.

METOJIMYECKUE YKA3AHUA

1. BolneneHnue YncTon KynbTypbl

OCHOBHBIM METOJIOM BBIJICNICHAS] YUCTHIX KYJIBTYP MUKPOOPTaHU3MOB SBJIAETCS METOM, MPEATI0KEHHbIH P.
Koxowm. [TpuHnum ero 3akmodaeTcs B MOTYYSHHN YUCTON KyJIBTYPBI U3 OTACIBHON KOJOHHU. DTOT METO IPUMEHUM
JUTSL MUKPOOPTaHU3MOB, KOTOPBIE XOPOIIIO PACTYT Ha IUIOTHBIX Cpeax.

IIpn BBIIENCHMH YHUCTOM KyNbTYphl a’dpOOHBIX OaKTepwii HAKOIHUTENBHYIO KyJIBTYPY BBICEBAIOT Ha
MIOBEPXHOCTh IUIOTHOW NHUTATEIbHOU cpebl. s 3TOro crepuipHyro nuraTenbHyro cpeny MIIA paznuBatoT B
cTepwibHbIe yallky [leTpu U mocne Toro kak cpeja 3acThIHET, Ha €€ IMOBEPXHOCTh B | YallKy U3 MUMETKU HAaHOCAT
KaIlTI0 HAKOIUTENbHOM KYJIbTYphl UM €€ pa3BeJeHUe B CTEPUIIbHON BoJIE. 3aTeM M30THYTOM CTEKJISHHON MalOuKOH
pacnpenensoT KaIulo o BCell MOBEPXHOCTH cpefsl B yamike IleTpy, mocie uero 3Toi ke majao4ykoi MPOBOASAT IO
MIOBEPXHOCTH Ccpeibl BO 2, 3 U 4-i yamkax.

PacceBaTh HAKOMUTENBHYIO KYJIBTYPY MOXKHO TETIEH METOIOM UCToIarommero mrpuxa. /s atoro I nermo
HAKOTIUTEIFHON KyNbTYpHI pa30aBIIsIOT CHaYaja B CTEPINILHON BOJIE, HATTMTOH B IPOOUPKY, a 3aTeM OTOMPAIOT MeTIeH
pa3BelCHUS U 1a HOBEPXHOCTH INIOTHOM Cpebl MpoBOAST mTpuxu. [locie moceBa Yamky MOMEIAIOT B TEPMOCTAT
KpBIIIKAaMHM BHU3. Brlpociine M301MpoBaHHbIE KOJOHUM OTCEBAIOT METJIEH HA MOBEPXHOCTh CKOIIEHHOH IIOTHOM
cpenbl B IPOOUPKH WITH B XKUAKYIO CPELy.

KOHTPOJIBHBIE BOITPOCHI

1. Metop! BBIEIECHHS YUCTHIX KYJIBTYpP a3p000B M aHA3POOOB U3 OTAEIHHON KOJIOHUH.

2. MeTozbl NOMyYeHHS YUCTBIX KYJIBTYP U3 OJHOH KIETKH.

3. CocoOsI onpeaeneH st YUCTOTHI BBIICIICHHBIX KYJIBTYP.

3AHSATHE 7. BposkeHue NeKTHHOBBIX BelleCTB

COJIEP’KAHUE

1. DHepreTuueckue MpoIecchl B KJIETKaxX MPOKapHoT.

2. BpoxeHne Kak YHEPreTUUeCKHH Iporecc.

3. BpoxeHne NeKTHHOBBIX BELIECTB.

3AJAHINA

1. IMMpocmotpets yamkwu [leTpy, 3acestHHBIE Ha IPOIUIOM 3aHATHH, CIEIAaTh BHIBOABI O MOTYYEHUN YUCTON
KYJIBTYPBI.

2. IIpuroTOBUTH CHOITMKH JIGHSTHON COJIOMBI, IPOKHIISITHTE X B IpoOupkax 10-15 MuH., 3apa3uTh cBeXe
JIBHSHON COJIOMOH M TIOCTaBUTh TEPMOCTAT.

MATEPUAIJIBI U OBOPYJOBAHUE: npoOupku, HUTKH, HOXKHUIIBL, JIbHSIHASI COJIOMA, CTEPHIIbHAS BOJA,
BaTa, CIIUPTOBKA, CIIMIKH.

METOJUYECKHE YKA3AHUA

Pa3znuuaioT Tpu THIIA MEKTHHOBBIX BEUIECTB: MPOTONEKTHH, IIEKTUH U MIEKTHHOBAS KUCIIOTA.

IIpomecc pa3pylneHns: MEKTHHOBBIX BEIIECTB HAYMHAETCS C (EPMEHTATUBHOIO THAPONN3a, KOTOPBII
BBI3BIBACTCS OaKTEPUSIMH, TPHOAMH U aKTHHOMHIIETAMH.

[Mox neiicTBueM QepMeHTa IPOTONEKTHHA3BI MPOTOIIEKTUH THAPOIM3YeTCs JI0 NMeKkTHHa. Jlajgee NeKTHH Moy
JNeHCTBUEM TEeKTHHMETHUIIICTEPas3bl pa3pyllaeTcss 10 TNMEeKTHHOBOM KHCIOTBI W METHJIOBOTO crupra. DepMmeHT
MOJIMTaNaKTypOHUa3a Pa3pymliaeT MEeKTHHOBYIO KHCIOTY IO CBOOOJHBIX MOJIEKYJ TaJIaKTypOHOBOW KHCIIOTHI U
JpYruX TPORYKTOB: KCHIIO3BI, apaOMHO3bBI, TajaKTO3bl, METHWIOBOIO CIIMPTa W YKCYCHOM KHCIOTHL [lanee
o0pazyromrecst yriieBOIbl B aHa3POOHBIX YCIOBHAX COpPaXMBAIOTCS 110 THITY MacJIsTHOKUCIoro Opoxxenus. Hanboiee
aKTHUBHO OpO’KeHHE MEeKTWHOBBIX BEHIECTB OCYIIeCTBILIIOT Oaktepuu poma Clostridium. C. pectinovorum mepBsIM
HauMHACT MPOIECC pa3pyLIeHHUs NMEeKTHHOBBIX BemiecTB. OH IMPEACTaBIeH AOBOJBHO KPYITHBIMH MalOYKOBHIHBIMH
KJIETKaMH, OZINHOYHBIMH WJIN COETMHEHHBIMU B [IeTI0uKH. CIIOPHI paciosaraioTcs TEPMUHAIBHO.

[lo mepe HakomieHHS B CpeAe KHCIOT 3TOT BHJA NPEKpAIaeT aKTUBHYIO JESTEIbHOCTh, AalbHEHIIee
paspylieHue MeKTHHOBBIX BemiecTB ocymecTBiser C. felsineum. OH uMeeT Buj 0ojiee MENKUX MAJOYKOBHUIHBIX
KJIETOK, OJWHOYHBIX WJIM COCAWHEHHBIX mapamu. CIOpbl OBajbHBIC, (GOPMHUPYIOTCS B IEHTpe KiIeTkH. Kierku-
CIIOPOHOCIIBI KIOCTPHINAIBHOTO THIA. DTH MUKPOOPTaHU3MBI HCIIOIB3YIOTCS B KaUeCTBE 3aKBACKU IS aKTHBAIIUH
mporiecca aHa’pOoOHONW MOYKH MPSITANGHBIX PACTEHHUI.

Jlis BBIENEeHUs NEeKTHHOPA3PYIIAIONINX OaKTepuid U3 cTebyel JIbHA TOTOBSAT CHONMKH JUTMHOW 5-7 ¢M U
CBSI3BIBAIOT WX MO KOHIAM HUTKOW. CHONMKH MOMENIAI0T B MPOOMPKH, 3aIMBalOT HA 2/3 00beMa BOJOMPOBOIHOM
BOz0M ¥ KUnATAT 10-15 MuHYT. 3aTeM BOJy CIMBAaIOT, BOBHYTPh CHOIMKA BCTABISIOT KYCOUEK CBEKEH COJIOMBI JIbHA
U HaJIMBAIOT B NPOOHMPKH CTEPHIbHYIO BOXy. [IpOOMPKH 3aKpBIBAIOT TUIOTHO CTEPMIIBHBIMHM BaTHBIMHU NPOOKaMH U
MOMENIAIOT B TEPMOCTAT Ipu TeMuepaTtype +35°C. Pe3ynpTaTel IpOoCMaTpUBAIOT Ha CIETYIOMEM 3aHATUH.

KOHTPOJIBHBIE BOITPOCHI

1. CriocoOblI ToTy4eHnst SHEPTUN MUKPOOPTaHM3MaMH.

2. O01wast XapaKTepUCTHKA MTPOIIECCOB OPOKEHUSI.

3. Ilytu cOpakxuBaHus yrieBoIOB.

4, MacnsHOKHCIIOe OpOXKEHHE.



3AHSTHE 9. Hutpuduxanus

COJIEP’KAHUE

1. XemonmuToTpOHBIE MEKPOOPTAHU3MEI.

2. Hurpuduxanms.

3. Brienenne HUTPUPHUIUPYIOMIIX OAKTEPHIA.

3AJAHNA

1. TIpuroTtoBUTH MUTATENbHBIC CPEIBI IS MOMYUCHHUS HUTPUPHIUPYIOmMuX Oaktepuii 1 u 2 daz
HUTPUPHUKAIHH.

2. Pazmuts cpenpl B Ko0s1 cmoeM 1,0 — 1,5 cM, 3aKpBITh BATHBIMH IPOOKaMHU ¥ IOMECTHTBH B TEPMOCTAT
mpu Temrieparype 106°C Ha 30 MuH.

3. KonOsl 3apa3uTe KOMOYKOM ITOYBBI, 3aKPHITh BATHBIMH MIPOOKAaMH ¥ IOMECTUTB B TEPMOCTAT NPH
temrnepatype 25-28°C Ha 14 — 21 cyTku.

4. TlpocMoTpeTh NIPOOHUPKH, MOCTaBJICHHBIC Ha MPEABIAYILEM 3aHITHH. [IpUroToBUTH mpenapat
«pa3laBlCHHAas Kalilsd» W3 OKUOKOCTH, OTKAaTOil M3 CHOMNHKA, NPOMHKPOCKONHPOBATH M  3apHCOBATh
MIEKTHHOPa3pyIIafonie OakTepuu.

MATEPUAIJIBI 1 OBOPYIOBAHUE: Habop comneit, Bechl, pa3HOBECHI, CKaIbIIeH, KoIos! Ha 100 M,
BaTa, I0YBA, IPEIMETHBIC ¥ TIOKPOBHBIE CTEKIIA.

METOJUYECKUE YKA3AHUA

Jns  monmydeHMs  KyJNbTYphl HUTPUGHIMPYIONIMX OakTepuil HCIONB3YIOT IHTATENbHYIO Cpemy
BurHOTpaacKoTo CIeAyIOmEro cocTaBa B I/ JUCTHIUTUPOBAHHOM BOJIBI:

st mepBoii a3pl HUTpUUKALHH:

(NH4)2S04 - 2,0;

K2HPO4 - 1,0;

MgS0O4 -0,5;

NaCl - 2,0;

FeSO4 - 0,4,

CaC0O3 -5,0;

s BTOpOI#t a3el HUTpUDUKALIH:

NaNO2 - 1,0;

Na2CO3 - 1,0;

NaCl —0.5;

K2HPO4 - 0,5;

MgS0O4 - 0,5;

FeSO4 - 0,4.

Cpessl pazmuBaroT B KosobI Ha 100 mut cimoem 1,0 — 1,5 cm 1 crepunmsyioT B aBTokiaase 20 MuH nipu 1 aTwm,
w B TepMmocTare mpu 106°C B Teuerne 30 MuH. 3aTeM KOJOBI 3apa)karoT KOMOYKOM TIOYBEI, 3aKPHIBAIOT BATHEIMH
MpOOKaMH U CTaBAT B TepMOCTaT mpH Temmeparype 25-28°C Ha 14 — 21 cytku. O xone HUTpUPHUKAIMH CYIAT IO
U3MEHEHHIO COCTaBa cpelibl B Koibax. 1o ncreueHnn yka3aHHOTO CpoKa IIPOBEPSIIOT B KoJIOe co cpesioil i mepBoit
(a3pl HUTpUHKAMK HaJM4YHe aMMHuaKa peakTiBoM Hecciepa n oOpa3oBaHue a30THUCTOM KHUCIIOTHI IO PEakiuy C
peakTHBOM IHUHK-HOA-Kpaxmas. B koibe co cpemoil anms BTopod (a3l HUTPUGDHUKAIMM TPOBEPSIOT HAJIHYHE
A30THCTOM KHCJIOTHI M 00pa30BaHUe a30THON KHCJIOTHI MO PEaKIMH ¢ AU(PESHUIAMHHOM.

KOHTPOJIbHBIE BOITPOCHI

1. O6mras xapakTeprcTHKA IPYIIIB XEMOJIUTOTPOPHBIX MUKPOOPTaHU3MOB.

2. OcoOEHHOCTH X HEPreTHYECKOTO U KOHCTPYKTHBHOTO MeTaboIM3Ma.

3. Poxp xemommToTpo(hoB B IPUPOAE M UCTIONH30BAaHUN MX B HAPOIHOM XO3SIHCTBE.
4. Hurpuduuumpyromye 6akTepru 1 nporecc HUTpupuKanuyi. 3HaueHne B IPUPOJIE.

3AHSATHE 16. Onpeaenenue 4yBCTBUTEIbHOCTH MUKPOOPTaHU3MOB K AaHTHOMOTHKAM.

COAEPXAHUE

1. OmpeneneHue YyBCTBHTEIBHOCTH H3yYaeMBIX OakTepuii K aHTHOMOTHYECKHMM  BEIIECTBAM
AKTHHOMMIIETOB.

3AJAHUA

1. [TocraButs Ha crepunu3anuio B anmapat Koxa 3 npodupku ¢ MITA.

2. IIpuroToBUTH B CTEPHIBHON BOJIE CYCIIEH3UH TPEX KYJIBTYp OaKTepHid:

"kapTodenbHOH nanoyku" U ABYX KYJIbTYp, BBIAEICHHBIX U3 BOJIBI.

3. o I mi kaxa0il cycrieH3un BHECTH B COOTBETCTBYIOLIYIO MPOOHPKY CO CTEPHIIBHBIM M OCTY)KEHHBIM
MIIA, TmarensHO nepeMeniaTts U NepeNnnuTh B CTEpUIIbHBIE Yallky [1eTpu, ucnoas3yst A KaX 0 CyCIIeH3UU OJHY
Yarky.

4. Bripesats arapoBble OJIOYKH U3 YalIeK ¢ Ta30HOM aKTHHOMHIIETOB M PA3JIOKUTh X HA TIOBEPXHOCTH
MIIA munenuem BBepx. Yamku [lerpu momecTuts B TepmocTat npu temmnepatype 30°C.



MATEPUAJIBI 1 OBOPYJIOBAHUE: npoOupku, Bata, HOXHUIGI, ammapar Koxa, MIIA, crepuibHble
qamku [leTpy, mMpoOMpKM CO CTEPHIBHOW BOJOW, YAalIKW C TA30HOM AaKTHHOMUIIETOB, CTEPHIIBbHBIC IHIICTKH,
CIHMPTOBKH, CIIUYKHU, OAKTEPUOIOTUYECKHIE NETIIN, OYMaKHbIE AUCKH, TPOITUTAHHBIC aHTHOMOTHKAMH.

METOJJUYECKHE YKA3AHUA

1. Onpenenenre aHTHOMOTUYECKON aKTUBHOCTH MHUKPOOPTaHHU3MOB.

CymiecTBYIOT pa3iIyHbIE CIIOCOOBI BBISBICHHUS aHTHOMOTHYECKUX CBOHCTB MEUKPOOPTaHU3MOB. Yarre
BCETO aHTHOMOTHYECKYIO aKTHBHOCTD BBISIBIISIFOT METOJAaMH TEPICHINKYJISAPHBIX [ITPUXOB U arapoBBIX OJIOYKOB.

METO/] IIEPIIEHAMKYJISAPHBIX IITPMXOB

Ha nmuratensHbIi arap B yamke [lecTpu BeICEBarOT IITPUXOM MIPOXYLEHT aHTHOMOTHKA. [locie Toro kak oH
BBIpacTeT ¥ 00pa3yeT aHTHOMOTHUK, NMEPIEHIUKYISIPHO K €ro IITPUXY MOJCEBAIOT ITPUXaMHU KYJIBTYPbl OakTepuil.
Jlis moceBa MCIHONB3YIOT TYCThle CYCIIEH3MH TECT-OpPraHM3MOB B CTE€pPUIbHON Boje. Yamiku BBIIEPIUBAIOT B
tepmoctare npu 28-30°C B TeueHue 2-8 CyTOK B 3aBHUCHMOCTH OT CKOPOCTH pocTta Oakrepuid. Eciam aHTHOMOTHK
OKa3bIBaeT JCHCTBHE HA MUKPOOPTAHHU3M, TO €T0 POCT OyJeT HaOII0AaThCS BAAIN OT IITPUXA MPOAYIEHTA.

METO/] ATAPOBbBIX BJIOKOB

[IpegycMaTpuBaeT NCTIONB30BAHKUE PA3HBIX MUTATEIBHBIX CPEI A PA3BUTHS NMPOAYLIEHTA aHTHOMOTHKA U
TeCT-OpraHu3MoB. [l BeIpaIiMBaHUs aKTHHOMHIIETOB HCTIONB3YIOT CPey CIEXyIOIIero cocrasa. 1i1: rmoko3sa - 30,0;
KNO;s - 5,5; MgSOs — 0,5; NaCl — 1,0; KoHPO4 — 0,4; ZnS0O4 - 0.002; FeSO,4 - 0,002; arap - 25,0. Cpeny
CTEPWIM3YIOT M HAaJIMBAIOT B cTepribHble yamky [lerpu. IToce 3acThiBaHMs arapa BEICEBAIOT HA €r0 MOBEPXHOCTh
CIIOpHI HPOIYLEHTA WM HOYBEHHYIO BHITSUKKY. Kymsrusupyror mpu 28-30°C B Teuenme 8-10 cyrok. 3aTem
CTEPHIIBHBIM NTPOOOYHBIM CBEPJIOM BBIPE3alOT arapoBbIe OJIOYKH C Ta30HOM aKTWHOMMUIIETOB M IIEPEHOCAT MX HA
noBepxHocTh MIIA, 3acessHHOrO TecT-OpraHu3MaMu. ArapoBble OJIOUYKH pacKiIa pIBalOT HA PABHOM PACCTOSIHUH OANH
OT Jpyroro MHUIENWEM BBEPX M IUIOTHO NPIDKMMAIOT K arapoBod IulacTWHKE. Yalmky BbIICpKMBAIOT 1 9 mpu
KOMHATHOW TeMIeparype, a 3aTeM MOMEIaloT B TePMOCTaT Ha CYTKH U 0oJjiee B 3aBUCUMOCTU OT CKOPOCTH POCTa
Oakrepuii. Ecnu TecT-opraHu3M 4yBCTBUTEJBHBI K aHTHOMOTHKY, TO MOCIIE MHKYOAalui BOKPYT arapoBbIX OJIOYKOB
00pa3yroTCcs 30HBI OTCYTCTBUS POCTA.

YyBCTBUTEIEHOCTh MUKPOOPTaHM3MOB K aHTHOMOTHKAM MOXKHO OIIPEJIENIUTh C IMOMOLIBI0 OyMasKHBIX
JIMCKOB, IPOMMUTaHHBIX ONpPENEICHHBIMU aHTUOMOTHKAMHU. JIJI 3TOTO Ha MOBEPXHOCTH MUTATENbHON cpennl (MITA),
3aCesiHHOM TeCT-OpraHM3MaMH, pPacKia bIBAlOTCsl HA PABHOM PACCTOSIHUM JIPYT OT Jpyra OyMakHble JTUCKH. Yarrku
BBIACPKUBAIOT NPU KOMHATHOW TeMmieparype 1 4, a 3atem 24 u B Tepmocrtare npu 28-30°C. Ecnu uccinenyemsele
OaKkTepuH YyBCTBUTEIBHBI K JAHHBIM aHTHOMOTHKAM, TO BOKPYT AMCKOB 0Opa3ylOTCsl 30HBI OTCYTCTBHS pocTa. Mx
HU3MEpPSIIOT MHUIAMETPOBON JnHEHKoW. 3oHa Oomee 30 MM CBHUIETEIBCTBYET O BBICOKOH UYYBCTBHTEIBHOCTH
MHKPOOpTraHu3Ma K aHTHOHOTHKY, a MeHee 12 M - o caboii.

KOHTPOJIBHBIE BOITPOCHI

1. B3anMoOTHOIIEHHSI MEKPOOPTaHU3MOB MEXKIY COOOIA.

2. ®opMbI aHTaroHW3Ma MEXIy MUKPOOPTaHW3MaMH M UX HCIIOJIb30BaHUE YETOBEKOM.

3. OO6ue cBoiicTBa aHTUOMOTHKOB U 00JIACTH UX IPUMEHEHHUSI.

4. B3auMOOTHOIIIEHHUS MHMKPOOPTaHM3MOB C JKMBOTHBIMH. HopmanbHas Mukpodiaopa 4eJIoBeKa U
XKHBOTHBIX.

5. B3aIMOOTHOIIIEHUS] MUKPOOPTaHM3MOB C PACTEHHAMHU.

3AHSATHE 17. YyacTne MUKPOOPTaHU3MOB B KPYTOBOPOTE OCHOBHBIX 3J1eMEHTOB B IIpUpOJIE.

COAEPXXAHUE

1. DKooTHs MUKPOOPTaHU3MOB.

2. Vcnionp30BaHne MUKPOOPTaHU3MOB YEJIOBEKOM.

3AJJAHUA

I. IIpocmoTtpets vamku [leTpy, 3acestHHbIE HAa MPEIbIIYIIEM 3aHATHH. MI3MEpUTh MUILITUMETPOBOM
JIMHEHKOH 30HbI OJaBJICHUS pOCTa OAKTEpH BOKPYT arapoBbIxX 0I04KOB. Pe3ynbTaTel 0)OpMHUTH B BUJIE TaOIHIIBL.

JIEICTBUE AHTUBMOTHUKOB HA POCT BbIJIEJIEHHbIX BAKTEPUIA

Ne JuameTp 30HBI HOAABJIECHHS POCTA, MM
KYJBTYpPBI
TICHULWIUTUH CTPENTOMHUIINH TETPaLUKINH JIEBOMHUIIETUH
1
2
3
4
KOHTPOJIBHBIE BOITPOCHI

1. PactipocTpaHeHre MEKpOOPTraHU3MOB B Onocdepe.
2. buoreoxnmuuaeckas JACATCIBHOCTD HUX.



3. Ucnonp3oBaHie MUKPOOPTaHU3MOB ISl [TOJY4EHHS MUIIEBBIX U KOPMOBBIX MPOYKTOB, JIEKAPCTBEHHBIX
MIPerapaToB, B CEILCKOM XO3SHCTBE U THAPOMETAIUTYPTHH.



METOJAYECKHUE PEKOMEHJIAIIMM ITO OPTAHU3AIIMM CAMOCTOSATEJABHOM PABOTHI
CTYAEHTOB

CamocrosTenbHbIe pabOTHl MPEICTABISAIOT COOOW OAWH W3 OCHOBHBIX BHJOB Y4eOHOW MESATEIHHOCTH
cTyneHToB. Ha coBpeMeHHOM 3Tane 00pa3oBaHMs 3TOMY BHAY ACATEIHFHOCTH IPHIACTCS CYIIECTBEHHOE 3HAUYCHHUE.
BrinosHeHre caMOCTOSITEIBHBIX PabOT CIIOCOOCTBYET CO3HATENBHOMY YCBOGHHIO TEOPETHYECKOTO Marepuala,
BBIPa0OTKE HABBIKOB PAOOTHI C IUTEPATypOl, TOMOTaeT B IOATOTOBKE K SK3amMeHaM. Kpome Toro, 3To oiMH U3 BUAOB
TEKYIIEro KOHTPOJIS B PEUTHHIOBOW cUCTeMe 00ydYeHusl.

OcHOBHasi 4acTh NpeAjaraeMblX 3aJaHuil Uil CaMOCTOATENbHOM paboThl HaleslieHa Ha HW3y4YeHue
TEOpeTHYecKoro marepuaina. /it caMOCTOSATENBHOTO M3YYEHHs CTYJCHTaM IIPEUIOKEH MaTepHal, KOTOPhIH He
paccMaTpHBaeTcs Ha JISKIMAX WU PacCMaTpUBAETCS JUIIb 0030PHO.

TpeboBaHMS K OTYETHOCTH:

- 3agaHusg HeOOXOIMMO BBITOJHUTE B TETPaH IS CAMOCTOSTENIBHBIX PadoT 1o miany: 1 . dopMynupoBka
Bompoca; 2. OtBet Ha Bompoc; 3. CIICOK MCIIONB30BAHHON JUTEPATYPHI C YKa3aHUEM CTpPaHHIIL.

- CTyzeHTbI IPEICTABIIAIOT BBIIOJHEHHBIC 33/IaHMS HE TIO3IHEe ITOCIEAHEeH HelelIH KaKI0T0 MOJIYIIS.

3anaHus 118 caMOCTOSITeIbHOI
Tembl: MopdoJsiorus u cucreMaTuka npoxkapuort. KyjibTuBHpoBaHHe U POCT MUKPOOPraHU3MOB.
IIpoxkapuoThl 1 OKpYy KaLIas cpeaa.
3ananue 1. JlaiiTe pa3sBepHyThIe OTBETHI HA CIEAYIOIINE BOTIPOCHI:
1. Kaxkossl npeaenst auddepeHnnanum y npokapuoT?
2. Yro Takoe nepeKHBaIoIIMe CTaIUH U I0YEMY OHH NEPEKUBAIOT?
3. Uro Takoe ecTecTBEHHAs cUCTEMaTUKa?
3ananue 2. JlaiiTe pa3BEpHYThIE OTBETHI HA CIIEAYIOIINE BOIIPOCHL:
4. Hwmeercs nu npsiMas CBA3b MEXIY YHCIOM MyTaluil 1 BpeMeHeM?
5. PaBHO3HAYHBI 1M TOHATHS (PUIOTSHUN U BOJIIOIIH?
6. MOXHO JIM IOCTPOUTH BCEOOBEMITIOIYIO KIACCH(HUKAIIMIO TTI0 OAHOMY IPU3HAKY?
3ananue 3. JlaiiTe pa3BEpHYThIE OTBETHI HA CIIEAYIOIINE BOIIPOCHL:
7. C xaKkuMH NpH3HAKAMH KOppPEIUpyeT puOOCOMaNIbHBIN anmapat?
8. Kakue opraHu3Mbl OTHOCATCS K IPOTECOOAKTEPUSIM?
9.  Moryrt 11 IpoTe00aKTEPHH ITOTHOCTHIO 00ECIIEYNTh IECTPYKIMOHHYIO BETBb YTJIEPOJHOTO IIUKIIa?
3ananue 4. Jlaiite pa3BepHyThIE OTBETHI HA CIEAYIOLINE BOIIPOCHI:
10. Kak pacmpeznemnstorcst xapakTepHsle pyHKIuH 1o ¢unoreHeTndeckomy apeBy? Hampumep, asoTdukcanms,
TepMoG IS, aBTOTpO(Hs, aHA3POOHO03, THAPOreHOTpodus?
11. Tlouemy 1IaHOOAKTEPHUN COCTABHIIN OTENBHYIO BETBb, a HE PACIPEIeIUIICh 0 BETBSIM KaK Ipyrue
totoTpodsI?
12. Kax xopestipyeT MOpdoJIorHst ¢ XUMUUeCKol QyHKIuel y 6akTepuii?
3amanue 5. JlaiiTe pa3BepHYThIe OTBETHI Ha CIEAYIOUIUE BOIIPOCHI:
13. MoxHO Jin paccMaTpuBaTh TeHOM OaKkTepuil Kak MO3aUKy CBOIMCTB WIIH e KaK psi/INOoCIIeI0BaTeIbHBIX
nproOpeTeHNH, 1 KakuM 00pa30M MOTJIH TaKue paclpeeeHIs] BOSHUKHYTh?
14. TIpencrasmisiet a1 OnopasHooOpasue 6akTepuil ymopsaoueHHOE MHOXKECTBO HITH YK€ CUCTEMY?
3ananue 6. Jlaiite pa3BepHYThIE OTBETHI HA CIEAYIOLINE BOIIPOCHI:
1. B kakux ciydasx, ONHChIBas OaKTEepHaAIbHYIO KYJIbTYPY, MOXKHO OTPaHUYHTHCS aHAIN30M KIIETKH, a B
KaKuX — TOITyJISIHAN?
2. YTo MOKHO MPHUCYTCTBOBATH B Cpelle, YTOObI KyJIbTypa pocia?
3. Yo sBnsieTCs MepBOCTETIEHHBIM JJIsl IOHUMaHHS AEATEIbHOCTH MUKPOOPTaHM3MOB B UX cpejie 0OMTaHMs, a
YTO BTOPOCTEICHHBIM?

3agaHus 1J1s1 CAMOCTOSATEIBLHOMH PadoThI
Tembr: MeTa0ou3M npokapuor. I'eHeTHKa MUKPOOPraHu3MoB. Pojib MUKPOOPIraHHU3MOB B I100a1bHBIX
reOXMMHYEeCKHX HUKJIAX.
3amanue 7. JlaiiTe pa3BepHYThIC OTBETHI HA CIEAYIONINE BOMIPOCHI:
1. B uem oTnuume 3HepreTUKH GOTOTPOGHBIX U XEMOTPO(HBIX OPraHU3MOB?
2.  Moxer 11 XeMOTpO(HBIH OpraHu3M pPa3BUTHCS B 110JIE€ TEPMOANHAMUYECKOH ycTOHYNBOCTH cyOCcTpara
peakuuu?
3. Kakne dororpodHbie oprann3Mbl pa3BUBAIOTCS B T0JIE TEPMOJMHAMHYIECKON YCTOHYMBOCTH CyOCTpaTa
peakuuu?
4. Bo03MOXHO JM HCIOJIb30BaHNE KJIETKOW YHEPIHH HE CBSI3aHHOMN C TIEPEeHOCOM 3JIEKTpOHa (IpoTOHa)?
3ananue 8. JlaiiTe pa3BepHYThbIE OTBETHI HA CIEAYIOIINE BOIPOCHL:
5. KakoBa 3aBHCHMOCTb HEPreTHKH KJIETKH OT KOHLEHTPAIMH BEIecTBa B cpejie?
6. Kakue (akTopbl OrpaHUUNBAIOT BO3MOXHOCTh UCIIOJIb30BAHHSI OPraHU3MOM PEaKIUK B KAYECTBE
SHEeprojaarouen?
7. Kak noanep>xuBaroTcs B KJIETKE YCIOBUS, 00eCIIEUNBAIOLINE €€ KHU3HEAEATEIbHOCTh?
8. Tlouemy jist OakTepHii CIIOCOO TPAHCIIOPTA BEIIECTB B KIIETKY OKA3bIBACTCS KPUTUICCKIM ?



3amanue 9. JlaiiTe pa3BepHYThIC OTBETHI HA CIICAYIONINE BOIIPOCHI:
9. Kak cBsI3aHO CPOJICTBO KJIETKH K CyOCTpaTy ¢ TPAaHCIIOPTOM?
10. Bo3MokHO 7 HapyIICHHE [IEIOCTHOCTH MEMOpaHbI Y IPOKapHOTHOTO OpraHu3Ma?
11. Kaxme peaknuu CBSI3BIBAIOT IIUTO30JIb IUTOIUIA3MEI ¢ MeMOpaHHBIM ammaparom? C pubocomamu?
12. UYro HYXHO IUIsl TOTO, YTOOBI 4acTh peakuuii anabonn3Ma 1 KaTobonn3Ma Oblta o0rei?
3anmanue 10. [laiiTe pa3BepHYTHIC OTBETHI HA CIEAYIOIINE BOIIPOCHL:
13. B03MOHO JIH TIOSIBIICHHE a3pOOHOT0 0OMEeHa /10 mmosiBiieHust (poTocucremsr 11?7
14. B03MOXKHO JIY TTOSIBJICHUE AbIXaTEIbHOMN LEIH IePeHOCca IEKTPOHOB JI0 MOsIBICHUS (hoTocuHTE3a?
15. Ilouemy meraboanveckue IMyTH ONPEeNsIoT crenuduky oOMeHa GpU3NOIOTHIECKUX IPYII
MHUKpPOOPTaHH3MOB?
3ananue 11. Jlaiite pa3BepHyTbIe OTBETHI Ha CIIEAYIOIIUE BOIIPOCHL:
16. Moryt nu oTAenbHBIE (PEPMEHTHI XapaKTepPH30BaTh IIyTH 0OMEHa OpraHu3Ma?
17. Kak 3aBucHUT cHHTe3 (hepMEHTa OT BHELIHUX YCIOBHI?
18. KaxoBo 3HaueHHe 3amacHbBIX BemecTB s potoTpodor? It xemorpodos?
3anmanue 12. [laiiTe pa3BepHYTHIE OTBETHI HA CIEAYIOIINE BOMPOCHL:
1. B03MOXXHO JIi IPEACTaBUTh BOZHUKHOBEHHE T€HOMa HOBBIX OaKTEpHil B BUJIE OCIEIOBATEIBHBIX
MyTaIuii?

2. Kakoe 3HaueHHE UMEIOT KOMOWHATOPHBIE IIPOLIECCH B TEHETUKE MUKPOOPTaHU3MOB?
3. KaxoBo 3HaueHHE OTTOPKEHUS TyKEPOIHOU TeHETHYECKOH HH(DOPMAIHH AJIS CYIIECTBOBAHUS BHIOB?
4. Yro Takoe rerepooOHs B IPHIOKEHUH K MUKPOOHBIM cucteMam?
5. Kak pa3pemuts NpoTHBOpEUre MEXAY COXPaHEHHEM CBOWCTB BH/Ia U UX U3MEHEHHUEM Ha yPOBHE
Gaxrepuii?
TpeOoBanus K peHTHHI-KOHTPOJIIO
Mopynu | Tembl | Bunst pabot | bannel
5 cemectp
I monyne 1. Mopdomnorus, ee 00bEKTbI U METOJIBI JlabopaTopHsie pabOTHI 10
2. CTpyKTypHO-(pYHKIHOHANbHAS OPTaHU3AIHS 3ajaHust 1J1sl CaMOCTOSITEIIbHOM 5
MIPOKapHUOTHOM KIeTku. Mopdomorndeckas paboTsI
I pepeHIIPOBKA y TPOKAPHOT Pedepar 5
3. Poct u KynpTHBHpOBaHHE MUKPOOPTAaHH3MOB
4. MeTaboam3M MpOKapuoT KomnoxeryMsL 10
Hroro:
5. 'eHeTHKa MPOKAPHOT JlabopatopHbie paboThI 10
6. PasHooOpasue u cucrteMaTHKa 3amaHus 1 CAMOCTOSTEIBHOM 5
MHUKPOOPTaHHU3MOB paboThI
1T monyns 7. DKOJIOTHSI MUKPOOPTaHU3MOB Pedepar 5
pa
8. [puknanHas MUKPOOHOJIOTHSE
KomnoxkBuymsl 10
Uroro: 60
OK3aMeH 40
Bcero: 100
9. Ceegenusi 00 00HOBJICHNH padoveli MPOrpaMMBbl JMCHUIIMHBI (HJIH MOXYJIS)
Ne OO0HoBJIEHHBIH pa3aen Onucanye BHECEHHBIX PexBU3UTHI JOKyMEHTA,
LI padoueii nporpaMMsbI HU3MeHeHMId yTBep/AMBIIEro

JAUCHHUIIJIHHBI H3MEHCHHUSA

el Pl I




