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l. Heap u 32524y AUCHUIUINHBI
Hean: GpopMupoBaHue y CTyI€HTOB 0a30BbIX TEOPETUYECKUX M IPAKTUYECKUX 3HAHUH B
001acTH MUKpPOOMOJIOTHH, HMCXOIS W3 JIOCTHKEHUH 5TOW HAyKh B TIOCIEIHHE TOABI M €€
IIPAKTUYECKON 3HAYMMOCTH JJIS1 4EJIOBEKa.
3amaun:

— OCBOEHME 3HAHUH O KIETOYHBIX CTPYKTypax M JU(QPepeHIUpOBKE IPOKAPUOT,
METa0OJIMUECKUX Mpolieccax, 00eceunBaIMX MHOroo0pasue Croco0OB UX CYyHIECTBOBAHHMS,
IFEeHETUYECKUX MEXaHM3MaX, NPUHIUNAX HICHTU(UKAUK U KIAacCUPUKALMM HPOKAPUOT,
3HAKOMCTBO C OT/IEIbHBIMU TPYIIaMH OaKTepuil U apxeii;

— 3HAKOMCTBO C Pa3HOO0pa3ueM U CUCTEMaTUKONH MUKPOCKOIIMYECKUX IPUOOB;

— TOJy4eHUEe 3HAaHUH O CTPOCHHUHM M XHMHUYECKOM COCTaBE BHUPYCOB, OCOOCHHOCTSIX
OpraHM3alyi UX T€HOMa, TUIIaX B3aUMOJEHCTBUS C KJIIETKOM, MEXaHU3Max PEIUIMKALMH1, OCHOBAX
COBPEMEHHOM CHUCTEMaTHKE BHPYCOB, CTPYKTYpHOH OpraHu3anuu, (U3NKO-XUMHYECKUX
CBOMCTBAX U PEIUIMKALUHU IPUOHOB;

— 3HAKOMCTBO C OCHOBaMH MHKPOOHOH OSKOJOTHMH: THIIAMH  B3aMMOJICHCTBHIMA
MHUKPOOPIaHU3MOB JAPYr € JPYroM M APYTUMHM OpraHu3MaMm, BIHUSHUEM (U3UKO-XUMHUYECKUX
(baKTOpOB cpelbl Ha KUZHEACATEIIEHOCTh MUKPOOPTaHU3MOB, HX POJIBIO B OMOTEOIIEHOTHYECKOM
oOMEHe BEIIECTB;

— 3HAKOMCTBO C IPAaKTHYECKHMMM AacleKTaMM MHKPOOHMOJIOTUH, BAXKHBIMHU JI pELICHUS
IPO/I0BOJILCTBEHHBIX, SHEPreTUUECKUX MPOOJIeM, a TakKe JJISl OXPaHbl OKPYXKaoLeil cpeabl U
3/10pOBbS YEJIOBEKA;

— (popMupOBaHNE HaBBIKOB NMPAKTHUECKOW pabOThl B MUKPOOHOIOIHYECKON TabopaTopuu B
COOTBETCTBUM C IMpaBWJIAMHU TEXHHKH O€3011aCHOCTH, NPUOOpETEeHHE YMEHHM M HaBBIKOB
MCIIOJIb30BaHUs CTaHJIapTHBIX MHUKPOOHOJIOTHYECKUX METOJI0B JUISL W3Yy4EHUs
MHUKpPOOPIraHU3MOB, a TAaK)X€ 3HAKOMCTBO C COBPEMEHHBIMH METOJIOJIOTMYECKHMHU MOJIX0JlaMH,
IPUMEHSIEMBIMH ITPU MUKPOOHOIOTHYECKUX UCCIIEJOBAHUSX.

1. MECTO JUCIUMIIJIMHBI B CTPYKTYPE OITIOII BO

2.1. VYuebnas muctmmumHa b1.0.24  «MuKpOOHONIOTHS ¥ BHPYCOJIOTHS» OTHOCUTCS K
oOs3arensHOM yactu brioka 1 Iuctunnuuel (Moxynn).

2.2. JIns u3yyeHWs NaHHOM y4eOHOM IUCHUIUIMHBI HEOOXOIMMBI 3HAHMS, YMEHHS U
HaBBIKH, (OPMUpPYEMBIE MTPEIIIECTBYIOMUMH AUCHUIUTHHAMH: «Opranudeckas Xumus», «O0rmas
Y HEeOpraHuyeckasi XuMus», «buoxumusi».

2.3. IlepeyeHp MOCHEAYIOMMX y4EOHBIX JAUCHUIUINH, JUIS KOTOPBIX HEOOXOIUMbI 3HAHMS,
YMEHMSI U HaBBIKH, (popMHpyeMmble AaHHOW yuyeOHOW MUCHUIUIMHON: «buoTexHomorus», Bce
TUCIUIUIMHBL Tipoduns «buonorus», a Ttakke BeimonHenne BKP crymentamu mpodumns
«buonorusn».

I1l.  TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHWSA JUCHUIIJIUHBI

IIporiecc OCBOEHHS NUCLMIUIMHBI HampaBieH Ha (OPMHUPOBAHME KOMIIETCHIIUH B
coorBerctBun ¢ ®I'OC BO m OIl BO no panHomy HampasineHuto noarotoBku 06.03.01
«buonorusy», npoduns «buonorusy»:

OIIK-1: CriocobeH nmpuMeHsTh 3HaHHE OMOJIOTHYECKOr0 pa3HOoo0pa3usi U UCHOIb30BaTh
METOAbl  HAOMIOACHUs,  WACHTU(QHUKAIMM,  KIacCU(UKALUH,  BOCIHPOU3BOJACTBA U
KyJIbTUBUPOBAHUS KHUBBIX OOBEKTOB JJIs peIlIeHUs TPO(YECCHOHAIBHBIX 3a/a4.

OIIK-2: Cnoco0eH NMPUMEHSATh MPUHIMIIBI CTPYKTYPHO-(YHKIMOHATIBHON OpraHu3aluy,
HCIIOJIH30BaTh (PU3MOJIOTUUECKHE, IIUTOJOTHYECKHE, OMOXUMUYecKre, Ono(hu3nIecKue MeTOIbl
aHanmu3a Uil OLEHKH M KOPPEKIMH COCTOSHHUS KHMBBIX OOBEKTOB W MOHHMTOPHHIA CPEIbl MX
oOuTaHus.



IlepeyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00yUYeHHsI 10 JUCHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTUKEHUs] KOMIIeTeHIU

KoMmnerenuus HNuauxaropsl Pe3yabTaThl 00yyeHus1
KOMIIETCHIIUH
OIllK-1 MK onx-11 3HaTh: pa3HOOOpa3ue MPOKAPHOTHYECKHX H
CII0COOCH MPUMEHSTH | 3HAET TEOpETUYCCKUE | YYKapUOTHIECKUX MHUKPOOPraHU3MOB, BHUPYCOB
3HaHME OWOJIOTMYECKOrO | OCHOBBI pasHoOGpasus | ¥ MPHOHOB, MX OTIHYHTENBHBIC OCOOCHHOCTH,
pa3zHOO0Opa3us u | skuBbIX cucteM u  ux | POPMBl  B3aUMOOTHOWICHMH ¢ JpYrHMH
HCII0JIb30BaTh METO/Ibl | CBOMCTBA. OpraHMsMami,  (yHKuMH L0 Guocqepe;
TPUHLUIIBI COBPEMEHHOI CHCTEMaTHUKHU
HaOJIIOIEeHN, . 9
OakTepHid, apxe#, BUPYCOB, oburyro
UACHTH()UKAIIH, XapaKTEPUCTHKY OCHOBHBIX TaKCOHOB
KiaccubuKanum, MHKpPOOPTaHU3MOB;  B@XHCHIIHME  ACMEKTHI
BOCIIPOU3BOACTBA u HPaKTUIECKOTO HCIIONIb30BaHUS
KYJIbTUBUPOBAHUA KUBBIX MHUKPOOPraHU3MOB.
O0OBEKTOB ISl pEILICHUS YMerts: UCTIONH30BaTh MOJTyYeHHBIE
npodeccuoHaNbHBIX TCOpPETHYECKUE  3HAHUS  JJIsi  OCBOCHHS
3a1au. MOCJEAYIONMX  JUCHUIUINH,  BBIOJHEHHS
HayYHO-HCCIIEI0BATEIBCKOM paboTHI,
BBIITYCKHBIX KBaJIM(UKAITHOHHBIX pabor,
IPUMEHITh B  CHUTYyallHsiX, MOJACIHUPYIOLINX
poeCCHOHANBHYIO eITENBHOCTS.
Bragets: OCHOBHBIMH MOHSTUSMH u
TepMHHAMHU, UCIIOJIb3YeMbIMU B
MHUKpPOOHOIIOTHH.
HIIK onk-1.2 3HaTh: NpaBWiia M TEXHUKY OE30MIaCHOCTH NpHU
VYMeer MIPUMEHATH METOOBI pa60Te B MHKpO6I/IOHOFI/I‘IeCKOﬁ na6opaTopHH,
HaGIIOICHHS W | TPUHIAIEI paboThI c KyJbTypaMu
KIaccuuKaLun MHKPOOPIaHH3MOB,  MPUEMBI  IOATOTOBKH
BHONOIMUCCKIX  OObEKTOR MHKPOOHOJIOTMYECKON TOCY bl K CTEPHITH3ALINH,
IPUHIUIBL COCTABJICHHsSI IUTATEIbHBIX CpE,
B MIPUPOIAHBIX u
_ | MEKpOCKONUYECKHE METOJIBI U3Y4EHHS
11a0OpaTOPHBIX  yCIOBHAX; MHUKpPOOPTaHU3MOB, CIIOCOOBI  TIPHTOTOBIICHUS
HCIOJIb30BATh (OKUBBIX» W  (UKCHPOBAHHBIX IpernapaToB
HOTY4CHHBIC 3HAHUA JUI | MpukpOOpraHM3MOB ISl CBETOBOW MHKPOCKOITHH;
aHallM3a B3aUMOJCUCTBHU | cocoObl M yCJIOBHA  KyILTHBHPOBAHHS
OpPraHU3MOB  PA3JIMYHBIX | MUKPOOPIaHU3MOB, METO/TbI ux
BUJIOB JIPYT C JIPYTOM M CO | KOIIMYECTBEHHOIO y4eTa.
cpeioit 06uTaHus. Ymerb: pabotath B MHKPOOHOIOTMYECKON

mabopaTopud ¢ COONIOJIEHWEM TIPaBWII |
TEXHUKH 0€30MacHOCTH, padoTaTh C YHCTHIMU

KyJlIbTypaMu MUKPOOPTaHU3MOB,
MOATOTaBINBATh K pabote
MHKPOOHOIOTHYECKYIO TTOCYTY.

Bnaners: METOJaMU MHUKPOCKOIINYECKOT O
HCCIIEAOBAHUST MHMKPOOPTraHU3MOB, IpHEMaMHU
MIPUTOTOBJICHHUA MUKPOCKOIMUYCCKUX
TpenaparTos; TEXHUKOH TTOCEBOB

MHUKPOOPraHM3MOB Ha IIJIOTHBIC W IKHUIAKHUC
MNUTATCIbHBIC CPCAbI; MPSIMBIMU U KOCBCHHBIMU

METOJIaMU KOJIMYECTBEHHOTO ydera
MHKPOOPraHU3MOB.
HIIK onka3 3HaTh: METOABl M3Y4YEHMsS JMArHOCTUYECKHX




Bnaneer HaBbIKaMU
UICHTU(DHUKAITNN u
KYJIbTUBUPOBAHUS KUBBIX
00BEKTOB.

MPU3HAKOB, TMPHHUUNBI HICHTUOUKAOUNH U
KJTaccupuKaIiyu OaKTEPHiA.
VYMeTb:  TPOBOAUTH  HWACHTHOHUKALUIO U
KJaccuuKauo OakTepui.
Bnamers: MeromamMu  M3y4YEHHSI  OCHOBHBIX
MOpP(}OIIOTHYIECKHX, KyJIbTypaJIbHBIX "

(n3M00r0-OMOXMMHUYECKUX CBOWCTB OaKTEpHIA.

OIIK-2

CIO0COOEH IPUMEHSITD
NOPUHIUIBL  CTPYKTYPHO-
(byHKIMOHATBLHON
OpraHu3aIuy,
UCTIOJIb30BaTh
(du3noIorNUecKue,
UTOJIOTUYECKHE,
OHMOXHMUYECKHE,
Oonodu3mdeckne  MeTOmIbI
aHamm3a JUIs OLCHKH U
KOPPEKINH COCTOSTHUS
KHUBBIX 00BEKTOB U

MOHHTOPHHTA CPEJIbI
oOurauus.

ux

HIK onx-21
3Haer IIPUHLIMIIBI
CTPYKTYpHO-
(byHKIMOHATBHON
OpraHM3aliy, OCHOBHBIC
CHCTEMBI
KHU3HE0oOeCTIeUeHHSI "
rOMEOCTaTUYECKOU
PEryIsUUN  KU3HEHHBIX
(GYHKIUH KUBBIX CHCTEM;
OpPHEHTHPYETCS B
COBPEMEHHBIX

METOJIMYECKUX MOAX0/IaX,
KOHIICTIIMSX U TIpodiemax
CTPYKTYpHO-
(GyHKIIMOHAIbHOU
OpraHu3ay ONOCHCTEM.

3HaTh: CTPYKTYpHO-(QYHKIHOHAIEHYIO
OpPraHU3allMi0  NPOKAPHOTHYECKOH  KIIETKH,
MeTa0OJMUYECKHE  TPOLECChl, T'€HETHYECKHE

MEXaHU3MBbI, 00€CIeUYMBAIONIIEe MHOroodpasue
CHOCOOOB CYIIECTBOBAHUS MPOKAPHOT M HX
byHKIMiI B HpUPOIE; CTPYKTYPHYIO
OpraHM3allMl0 ¥ TEHETHYECKHE OCOOEHHOCTU
BUPYCOB, THIIbI B3aHMOHCﬁCTBHﬂ BUPYCOB C
KJIETKOH, CTPYKTYpY NPHUOHOB M MEXaHHU3MBI MX
BOCIIPOM3BE/ICHHS; BIIMSTHHE ¢dusuKo-
XUMUYECKUX (DaKTOPOB Ha >KU3HENCATEIHHOCTD
MHUKPOOPTaHH3MOB.

VYMeTh: OpPHEHTHPOBATHCS B  COBPEMEHHBIX
MCETOAUYCCKUX IMOAX0JaX, HCIIOJIb3YCMBIX IJIA
U3Y4YECHUS CTPYKTYPHO-()yHKIIMOHATBHOM
OpraHM3allii MUKPOOPTaHH3MOB.

Brnaners: MeTomamMu M3ydeHUS! UTOJIOTHIECKUX
0COOCHHOCTEH IMPOKAPHOTUYECKON KIETKH, e
(usnonornu U MetaboIu3Ma.




IV. COIEPKAHHUE U CTPYKTYPA JUCHUIIJINHBI

O0beM TUCHUILIMHBI COCTABJIMAET 5 3aUeTHBIX eAUHHILI, 180 yacos, B ToMm uncie (0,97 3a4eTHBIX eIMHUIIBI, 35 YacoB Ha IK3aMeH.
W3 HUX peann3yercs C UCMOIb30BAaHUEM JIEKTPOHHOTO 00YUEHUS U JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH 36 YacoB.

®opma NPOMeKYTOUYHOM aTTecTAlMU: YK3AMEH.

4.1 Couepmaﬂne AUCHUILVIMHBI, CTPYKTYPHPOBAHHO€ IIO TEMaM, ¢ YKasaHUEM BHI0OB y‘-leﬁl—[l)IX 3aHATHII M OTBEJEHHOI0 HAa HHUX
KOJIN4YeCTBaA aKaJeMHUYECCKUX YaC0B

Ne Pa3aesn aucuuILIMHbI/ TEMA Bunsr yueOHOM paboTHI, ®opma TeKYLIero
n/n BKJIFOYAsi CAMOCTOSTENbHYIO Pab0OTy 00yHaIOIIMXCS, MPAKTHYECKYIO | KOHTPOJIsS
5 HOJTOTOBKY ¥ TPYIOEMKOCTb ycHeBaeMoCTH /
= £ (B "acax) ®opma
% g MPOMEKYTOYHOI
2 8| Konrakraas paGoTa npernojasatens ¢ 06y4arouuMiCs arrecraniu
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e ala 3aHATHE 3aHATHE O <
1 2 3 4 5 6 7 8 9 10
Paznen 1. Hayka «MuxkpoOuoJsorus», ee 3
00BbEKTLI H METOAbI
1 | Tema 1. TIlpenmer, 3agauyd MHUKPOOHOIIOTHH. Tecrupopanue
I/ICTOpI/IH BO3HUKHOBCHUA u pa3BUTUC 3 1 1
MHUKPOOHOJIOTHH. OcHOBHBIE HaIpaBJICHUA
COBPEMEHHON MUKPOOHOJIOTHH
2 | Tema 2. MUKpOCKOITMYECKUE METOIbI JlaGopatopnas pabora
3 6 - - 6 - Vel onpoc
HCCJIICAOBAaHUA MUKPOOPIraHu3MOB TecTupoBaHue
Paznen 2. CrTpyKTypHO-()YHKIHMOHAJIBLHAS
XapaKTePpUCTHKA  NPOKAPHOTHON  KJETKH. | 3
Mopdgoaornyeckass  aupdepeHuupoBka y




NMPOKAPHOT

3 |Tema 3. Mopdonorugeckoe pasHooOpasue JlaGopatopHas paboTa
npokapuot. CTpyKTypa, XUMHUYECKUUA COCTaB U ]izgfﬁiigg
(YHKIMH KOMIIOHEHTOB IPOKAPHOTHOM KIETKU. | 3 13 6 HI/ICBMCHI:I as paGora
Mopdomornuecku nuddepeHInpOBaHHBIC KIECTKH
IPOKapUOT
Pazgen 3. Poctr wu  KyJbTHBHPOBAHHE 3
MHMKPOOPraHHU3MoOB

4 | Tema 4. Poct OakTepuili B MNEPUOAMYECKON H 3 3 i Peuienue 3a1a4u
HETPEPHIBHON KYJIbTYpe

5 JlabopatopHas paboTa
Tema 5. KynpTuBHpOBaHrE MUKPOOPTraHU3MOB 3 15 12 ¥:Z¥;§Z§:§ :I):

ITucemeHnHast paborta

Pa3nes 4. MeTa60/1M3M IpOKapuoT 3

6 | Tema 6. OoOmas XapaKTEpUCTHKA Komnoksuym
KOHCTPYKTUBHOI'O u OHEPTETHYECKOTO | 5 | 544 i 0.14 Tectnposanne
MeTabor3ma MIPOKAPHOT. Crioco6b1 ' ’
CYIIECTBOBAHMS U THIIbI )KHU3HH Y TPOKAPHOT

7 | Tema 7. TIyTH HONyYeHHs SHEPIUHU, OCHOBAHHBIC 3 | 124 ] 0.14 1@o§§i$§?2§ﬁﬂne
Ha cyocTpaTHOM (hochopuIpoOBaHUN TecrnpoBaye

8 | Tema 8. IlyTu momydeHust SHEPruH, OCHOBAHHBIE 3| 614 i 0.14 Konnoxsrym
Ha GpoTodochopuIHpOBaHUH ’ ’ Tectuposanue

9 | Tema 9. Ilytu nonmyuyeHusi SHEPrUH, OCHOBAHHbBIE 3| 1014 i 0.14 Komnoxsuym
Ha OKUCJIUTEILHOM (hochopruarpoBaHuu ’ ’ Tectnposanne

10 | Tema 10. buocuHTEeTHYECKHE MPOLECCH Yy 3 2 i Mucemeras padora
POKapUOT
Pa3neu. 5. I'eneTnka npokapuor 3

11 Tema 11. 'eneTuka npoxkapuot 3 1 - TectupoBanue
Pasnen 6. Pa3HooOpa3me M cucreMaTuka 3

NPOKAPUOT




12 Konnoxsuym
Tema 12. TlpuHuMnbel  CUCTEMAaTUKH U 3 16 5 10 JlaGoparopHas paboTa
UIeHTU(UKAITIN TTPOKAPUOT ITncemennas pabora

TectupoBaHue

13 | Tema 13. Kparkuii cuctemaruueckuii 0030p 3| 914 3 i 014 Kosmnoksuym
MIPOKAPHUOTUYECKUX OPTaHU3MOB ' ’ Tectuposanue
Paszgen 7. PasHooOpasume H cHCTEeMATHKA 3
MHKPOCKONIMYECKUX TPuOOB

14 | Tema 14. PasHooOpasme u  cuCTeMaTHKa JlaBoparopHas padota

3 5 1 2 ITuceMmenHas pabota
MUKPOCKOIIUYECKUX IprOOB TecTupoasse
Pa3nen 8. Hekyierounbie (popMbl oOpranmzanmum | 3

15 _ Konnoxksuym
Tema 15. ITpuonsl 3 3 1 Tectuposariie

16 _ Konnoxksuym
Tema 16. Bupycol 3| 514 2 0,14 Tectuposarie

17 } Konnoxksuym
Tema 17. bakrepuodaru 3 4 1 Tectnposarie

18 | Tema 18. Bupous 3 1 1 - TecTupoBaHue

19 } Komnoxsuym
Tewma 19. Cucremarrika BUpyCOB 3| 7,14 3 0,14 Tectuposariie
Pa3nen 9. Jxos10rust MUKpOOPraHu3MoB 3

20 | Tema 20. BousiHue gakTopoB BHEIIHEH Cpeibl Ha 3 3 1 i [ucpMenHas pabota
YKU3ZHEJIEATENIbHOCTh MUKPOOPTaHU3MOB TecTupoBanue

21 | Tema 21. buorcoxumMuueckas OEATEIHHOCTh 3 3 1 i IMucsMenHas padoTa
MHUKPOOPTaHU3MOB TecTupoBanue
Paznea 10. Ilpuxinagnas MUKpPoOOH0JI0THA 3

22 | Tema 22. HexoTophie acTIeKThI MPUKIIATHOMN 3 9 1 i TecTupoBanue
MHUKPOOHOJIOTUH TBoOpuecKoe 3a1aHue

3 35 SK3aMeH




4.2 IlnaH BHeayIUTOPHOI cAMOCTOSITEJIbHOM PA00THI 00y4YAIOIIUXCH 0 JUCHUILIHHE

CamocTosiTenbHas pa60Ta 06y11a101111/1xcsl

Y‘Ie6HO-MeTOI[I/I‘lCCKOC

OnenouHoe N
Cemectp| Haspanwue pasznena, TeMbl . Cpoku | TpymoeMKOCTb obecrieyeHne caMOCTOATENBHOM
Buna camocTosTenbHON padoTHI CPEIICTBO
BBITIOJTHEHHSI (uac.) paboTHI
Tema 3. Mopdonoruueckoe|llo3nasamenbHo-noucKko8as camocmosmenvuas paboma T'yce M. B. MukpoGuonorus : yues. ast
pasHooOpasue MIPOKAPHOT. | BHIMOIHUTE CIICIYIOIIUE MUCEMEHHBIC PA0OTHI: IuceMenHas |CTYA. Bysos/ M. B. I'yces, JI. A. Muneesa.
Crtpykrypa, xumudeckuii|1. CocraBuTh Tabnuily «YepThl CXOJACTBA M OTJIMYMS KJICTOYHOMN pabota — M. Axanemns, 2006. — 462 c.
COCTaB u (yHKLIMHU|OpraHu3auy IPOKAPUOT U SYKAPHOTY. ﬁ?‘?‘/‘/‘;&ﬁ?ie;fﬁm (Guoc  ury . -
N ps: isu.
KOMIIOHEHTOB ~ IPOKapHUOTHOM|2. 3apHcoBaTh B TETpaAix CXeMy OOpa3oBaHMA 3HIOCHOPHI Y
6 6 o bassr JaHHBIX, I/IH(I)OpMaL[I/IOHHO'
3 KICTKH. CIIOPOOOPA3YIOLINX OAKTCPHH. . . 3 Hen. 2 CIPABOYHBIE M TIOMCKOBBIE CHCTEMBI (CM.
Mopddonormaecku 3. XapakTepHucTHKa MOP(OIOTHISCKAX 0COOCHHOCTEH OaKkTepuil o paszen 5).
I GepeHIIMPOBaHHBIC KICTKH|MAKPO(POTOrpadusIM.
MIPOKApHOT Penpooykmusnas camocmoamenvuasn paboma
IMoaroToBKa K MPaKTHYECKUM 3aHATHAM (KOJUTOKBUYMBEI No 1 m Ne
2) C WCIONB30BAaHWEM KOHCIIEKTA JICKIMH ¥ PEKOMEHIyeMOH Komnoxsuym
JIUTEPATYPHL.
Tema 4. Pocr Oakrtepumii B|Pemennme 3amad mo ompeneneHUI0 KHHETHYCCKHX IapaMeTpOB Pemenne |Herpycos A. Y. Mukpo6uosnorus / A. U.
3 HEPUOTTIECKOH u[pocra GakTepuii. 4 wen. 1 3aj1a4 Herpycos, 1. b. Korosa. — M. : 3. uentp
HETIPEPHIBHOMN KYIBTYPe «Axanemusi», 2006. — 350 c.
Tema 5. KyneruBupoBanue|llosnagamenvHo-noucko8as camocmosmensras paboma Bsiruuna O. ®@. Majislii IpakTHKYM [0
MHKPOOPTaHHU3MOB CocraBneHue cxeMbl «YCTPOICTBO aBTOKJIaBa» ITuceMeHHas |MUKpoGHONIOTHH : yuel.-MeToz1. mocobue /
OtuyeTsl 110 J1abopaTOpHLIM paboTam: pabora O. ®. Barunna, H. E. Bykosekas, O. A.
1) «IIpsiMble METOJBI KOJTHYECTBEHHOTO yUeTa MUKPOOPTaHU3MOBY mgggga ]?OPKYTCK o Hipor. yie
Ta, .- c.
3 2)«KocBennsie METO/IbI KOJIMYECTBEHHOI'O ydera| 5 He. 3 Ortuer o
6 .. |TIpaKTHKyM 110 MEKPOOHOJIOTHH : yueb.
MUKPOOPTaHUSMOBY 71aDOPATOPHOM |116¢06me st ey, By3os / A. U. Herpycos,
pabore M. A. Eroposa, JI. M. 3axapuyk u 1p.; [lox
pexn. A. . HerpycoBa. — M.: Akanemus,
2005. — 604 c.
Tema 6. O6mas|Penpodykmusnas camocmosmenvhas paboma Konnokeuym |['yces M. B. Mukpo6uosnorus : yue0. s
XapaKTEPUCTHKA IMoAroToBKa K MPAKTHYECKOMY 3aHATHIO (KoyumokBuyM Ne 3) ¢ cryn. Bysos / M. B. I'yces, JI. A. Muneesa.
KOHCTPYKTHBHOI'O U|ACHONB30BaHUEM  KOHCIEKTa  JIEKIMH U PEKOMEHIyeMOi ;1 M. : Akanemus, 2006.(—9 Ié/llgzcc. Uy
CKOUU-TIPE3CHTAllUN -
9HEPTeTUYECKOTO JUTEPATYPHI. ;
3 P patyp 6 Hen. 1 https://educa.isu.ru)
MeTadoam3mMa MPOKAPHOT.
Ba3zer JTaHHBIX, WHPOPMAIIHOHHO-
CrocoObl  CyIIEeCTBOBAaHUS H

THUIIBI )KU3HU Y IPOKAPUOT

CIIPaBOYHbIE W TIOMCKOBBIE CHCTEMBI (CM.
pazzen S).



https://educa.isu.ru/
https://educa.isu.ru/
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CamocTosiTenbHas pa60Ta 06y11a101111/1xcsl

y‘IG6HO-MeTOI[I/I‘lCCKOC

OnenouHoe N
Cemectp| HasBanwme paszena, TeMbl . Cpoku  |TpymoemKkocTh obecreyeHne CaMoCTOSTEITbHON
Bu camocTosTensHOM paboThI CPEICTBO
BBITIOJTHEHHSI (uac.) paboTHI
Tema 7. Ilytm mnomyueHust|Penpodyxmuenas camocmosmenvras paboma I'yces M. B. Mukpo6uonorus : y4e6. ns
SHEPruM, OCHOBaHHble  Ha|l[lOArOTOBKA K MPAKTUYECKOMY 3aHATUIO (KOUIOKBUYM Ne 4) ¢ cryn. By3oB/ M. B. I'yces, JI. A. Muneesa.
cyOcTpaTHOM UCTIONb30BAHMEM  KOHCNEKTa  JIEKIIMH M PEKOMEHAyeMoi Komnoksuym |~ M. : Axazemus, 2006. — 462 c.
docopupoBaHHm JIHTepaTypBL. Herpycos A. 1. Mukpoouomnorus / A. U.
Herpycos, U. b. Kotosa. — M. : U31. uentp
Teopueckas camocmosmenvhas paboma A 2006, — 350
3 T KOE 3ajaHMe: H3YYHTh BHJOBOM COCTaB 3aKkBacok| 8 He 4 [ e
BOpUEC bit : y it . Jexkuuu-nipesenramn - (OUOC UT'Y -
Pa3HOO0pa3HbIX MOJOYHOKHCIIBIX MPOAYKTOB, OMPEICIUTh KaKHe TBopueckoe |hitps://educa.isu.ru)
BUABl MOJIOYHOKHUCIBIX  OakTepuit  (M.-K.0.) OTHOCATCA K 3aJaHue  |Ba3pl JIaHHBIX, MH(pOPMALHOHHO-
roMo()epMEHTATUBHBIM, Kakue K TreTepoepMEHTATUBHBIM (JIJIs CIIPABOYHBIE M TOMCKOBBIE CHCTEMBI (CM.
K&)XJIOro MNpOJAYKTa). YKa3aTh KOIUYECTBO M.-K.0. B KaXKIOM paszen 5).
npoaykre (KOE/mi).
Tema 8. Ilyrm momyuenus|Penpodykmusnas camocmoamenvuas paboma I'yces M. B. Mukpo6uonorus : yue6. ns
SHEPruM, OCHOBaHHble  Ha|[lOAroTOBKA K MPAKTHYECKOMY 3aHATHIO (KOJUIOKBHYMY Ne 5) ¢ cryn. By3oB/ M. B. I'yces, JI. A. Muneesa.
doTtodochopunupoBanuu UCIONB30BAaHUEM  KOHCIEKTa  JIKIMM M PEKOMEHIyeMoi — M. : Akagemus, 2006. — 462 c.
JIHTepaTypbl Hetpycos A. Y. Mukpo6uomnorus / A. .
' Komtoxsuyy [HETPYCoB, U B. Kotosa. — M. : 31 nientp
3 10 mex. 2 YM | Axamemms», 2006. — 350 c.
Jlexkumu-ipesenranmn - (OQUOC UTY -
https://educa.isu.ru)
Bazsr JAaHHBIX, I/IH(bOpMaLII/IOHHO-
CIIPaBOYHBLIE U ITOUCKOBBIE CUCTEMBI (CM.
paznen S).
Tema 9. Ilytu mnomyueHus|Penpodykmusnas camocmoamenshas paboma I'yce M. B. Mukpo6unonorus : y4e0. 1
SHEpruM, ocHoBaHHble  Ha|[loAroToBKAa K MPaKTHYECKOMY 3aHATHIO (KOJUIOKBUYM Ne 6) ¢ crya. By3os/ M. B. I'yces, JI. A. Muneesa.
OKHCIIUTEIILHOM UCIIONIb30BAaHUEM  KOHCIIEKTa  JIEKIMM W PEKOMEH/yeMOH — M. 1 Akanemns, 2006. — 462 c.
docopumpoBaHIm JIUTepaTyphL. Hetpycos A. . Mukpo6uomnorus / A. Y.
KomiokBHyM Herpycog, U. b. Kotosa. — M. : U31. uentp
3 12 Hen. 4 «Axagemusi», 2006. — 350 c.

Jlexuuu-npesenrauun  (OUOC  UT'Y -
https://educa.isu.ru)
basmr JIaHHEBIX, WH)OPMAIIHOHHO-

CIIPaBOYHBIC M MOHMCKOBBIE CHCTEMBI (CM.
paszzen 5).



https://educa.isu.ru/
https://educa.isu.ru/
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CamocTosiTenbHas pa60Ta 06y11a101111/1xcsl

Y‘Ie6HO-MeTOI[I/I‘lCCKOC

OnenouHoe N
Cemectp| Ha3zBanue pa3szmena, TeMbl . Cpoku | TpymoeMKOCTb obecredyeHne caMOCTOATEIbHOM
Bun camocTosTenbHOR paObOThI CPEICTBO
BBITIOJTHEHHSI (uac.) paboTHI
Tema 10. buocunrernueckue|Penpodyxmusnas camocmosmenvras paboma Hetpycos A. 1. Muxpo6uomnorus / A. 1.
HPOLIECCH Y IIPOKAPUOT BbInonHeHne MUCLMEHHOM paboThl « BTOpUUYHBIE METAO0OIUTE. Mucsmernag [HETPYcos, K. b. Kotosa. — M. : M3n. nentp
3 13 Hexn 1 paGora «Axanemus», 2006. — 350 c.
’ Emmes B. T. Mukpo6uosnorus : y4ed. st
By30B / B. T. Emues, E. H. Muntycrus. —
M. : lIpoda, 2006. — 445 c.
Tema 12. [Mpunuunel| Penpodykmusnas camocmosmenvuas paboma I'yces M. B. Mukpo6unonorus : y4e6. 1
CHCTEMATHKHU u|[loaroToBka K MpakTHYECKOMY 3aHATHIO (KOJUTOKBUyM Ne 7) ¢ Komnoksuym |cTyA. By3os / M. B. I'yces, JI. A. Muneesa.
uIeHTU(UKALMN IPOKAPUOT ~ |UCIOJBb30BAHMEM  KOHCIIEKTa  JIGKIMM U PEKOMEHAyeMOil — M.+ Akanemns, 2006. — 462 c.
JIHTepaTypL. Herpycos A. 1. Mukpoouonorus / A. U.
Herpycos, U. b. Kotosa. — M. : U31. uentp
Tosnasamenvro-nouckogas camocmosamenvhas paboma [MucemenHas
«Axanemus», 2006. — 350 c.
3amanue 1o Borpocy «HoMeHKIaTypa mpokapuoT pabota JNexuun-npesentamn  (QUOC  UTY -
VYkazaTe, C 4eM CBsS3aHO Ha3BaHHE pOJNA, M HA YTO YyKa3bIBacT https://educa.isu.ru)
BUIOBOM ATIHUTET Y CICAYIOIINUX OAKTEPHIA: Bassl JAHHBIX, MH(OPMALHOHHO-
- Micrococcus luteus CNIPaBOYHBIE U TOUCKOBBIE CUCTEMBI (CM.
3 - Neisseria gonorrhoeae 14 men. 3 pasnen 5).
- Staphylococcus aureus Bstunna O. @. Manblii npakTUKyM 10
- Escherichia coli MHKPOOHOJIOTHH : yueb.-MeTo 1. ocodue /
- Pseudomonas aeruginosa O. ®. Bsaruuna, H. E. FyKOBCKaH, 0. A.
- Bacillus anthracis Oruer o ﬁﬂgggga;—l g{)PféyTCK : M31-80 Upkyr. yH-
- Clostridium tgtani . _ 1ab0paTopHOM Hl;aKmeM Mo MuKpoGHonorIH : yaeb.
- Corynebacterium diphtheria pabore nocoue s cTyz. By308 / A. V. Herpycos,
Otuer mo mnabopaTopHOil pabore «VmeHTHUKAIHA OaKTEPHi», M. A. Eroposa, JI. M. 3axapuyk u zp.; [lox
COCTaBJIEHHE I1aCIIOPTa KYJIbTYPBHI. pen. A. 1. HerpycoBa. — M.: Axanemus,
2005. - 604 c.
Tema 13. Kpatkwuit|Penpoodyxmusnas camocmosmensnas paboma I'yce M. B. Mukpo6unonorus : y4e0. 1
CHCTEMaTHYECKUI 0030p|TloAroToBKka K NPaKTUYECKOMY 3aHATHIO (KOJJIOKBUYM Ne 7) ¢ cryn. Bysos/ M. B. I'yces, JI. A. Muneesa.
HNPOKAPUOTHBIX OPIaHU3MOB  |MCIIOJb30BAHUEM  KOHCIIEKTAa  JIEKUMH W PEKOMEHIYEMOMH — M.: Axanemns, 2006. — 462 c.
JIUTepaTyphL. Hetpycos A. Y. Mukpo6uonorus / A. U.
Herpycos, U. b. Kotosa. — M. : U31. uentp
3 15 nen. 4 KosokeuyM |«Akanemus», 2006. — 350 c.

Jlekuuu-npe3eHTanuu
https://educa.isu.ru)
basbl janHbIX, HHHOPMAIIMOHHO-
CIPaBOYHbIE U TIONCKOBBIE CHCTEMBI (CM.
paszzen 5).

BGuoc wury -



https://educa.isu.ru/
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CamocTosiTenbHas pa60Ta 06y11a101111/1xcsl

Y‘Ie6HO-MeTOI[I/I‘lCCKOC

OnenouHoe .
Cemectp| HasBanwme paszena, TeMbl . Cpoku  |TpymoemKkocTh obecreyeHne CaMoCTOSTEITbHON
Bu camocTosTensHOM paboThI CPEICTBO
BBITIOJTHEHHSI (uac.) paboTHI
Tema 14. PasHooOpasue u|Penpodykmusnas camocmosmenvhas paboma Emues B. T. Mukpo6uosorus : yue6. s
CHCTEMATHUKa BbInonHeHIE MTHCHMEHHOM PaboThI By308 / B. T. Emues, E. H. Muuycrus. —
MHUKPOCKOIINYECKUX IPUOOB 1) DOuromomnarorennsie aeiirepomunetst (poma  Verticillium, M. : Jipocpa, 2006. — 445c.
Paecelomyces, Beauveria, Metarhizium). Baramaa O. ©. Mansii npaiaicyM 1o
2) I'pudkl poga Trichoderma: mpakTiuueckoe UCIIONLE30BaAHKIE TTucEMeRRas |MikpoGHonOrHH : yieS.-METox. mocosie /
3 p pox - 1P ) 15 uen. 2 pabora O. @. Bsatuuna, H. E. Bykosckas, O. A.
Kunkuna. — Upkyrek : U3n-so Upkyr. yn-
Ta, 2009. — 130 c.
Basel JIaHHBIX, HHPOPMAIIMOHHO-
CIIpaBOYHBIE U IIOMCKOBBIC CUCTEMbI (CM.
pazzen S).
Tewma 15. IIpuonst Penpooykmusnas camocmoamenvuasn paboma Jlexmuu-npesenraiun - (OQMUOC  UT'Y -
[ToaroToBKa K MpPaKTHUECKOMY 3aHATHIO (KOJUIOKBHYM Ne 8) ¢ 1 https://educa.isu.ru)
UCIONb30BAaHUEM  KOHCIIEKTa  JIEKIMA W PEKOMEHIyeMOM basbl AQHHBIX, HH(I’OPMaHHOIEHO'
CIIPABOYHBIE U TIOMCKOBBIC CHUCTEMBI (CM.
JUTEPATYPHI.
Tema 16. Bupycot patyp 2 pasnen 5).
3 16 men. KommokBuym
Tema 17. Baktepuodaru
2
Tema 19. Cucremaruka 3
BUPYCOB
Tema 20. Brusaue ¢aktopoB|Penpodykmusnas camocmosmenvuas paboma Hetpycos A. 1. Muxkpo6uosnorus / A. 1.
BHEILHEH cpenbl Ha|BBIIOJIHUTE THCHMEHHYIO PAabOTY: Herpycos, 1. b. Kotosa. — M. : U3x. tentp
KU3HECATSITHPHOCTD 1. BousHUE H3ITydeHHH Ha MUKPOOPTaHU3MBI. «Axazemnsy, 2006. —350 c.
MHKPOOPIaHH3MOB 2. BnusiHEE THAPOCTATUYECKOTO NABJICHHS HA MUKPOOPTaHU3MBL. Tuckmennas | P23 JQHHBIX, HHQOpMAIHOHHO-
. TIPABOYHBIC M ITOHMCKOBBI N CTCMbI M.
3 17 ven 2 CIPaBOYHEIE OHMCKOBBIE CHCTEMbI (C

3. BoHas aKTUBHOCTH 1 MUKPOOPTaHU3MBL.

4. B3auMOCBsI3b MHKPOOPTaHM3MOB C OECMO3BOHOYHBIMH U
MO3BOHOYHBIMH KUBOTHBIMH.

5. B3auMOOTHOLIEHHSI MUKPOOPTaHU3MOB C PACTEHUSIMHU.

pabota

paszen 5).



https://educa.isu.ru/
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CamocTosiTenbHas pa60Ta 06y11a101111/1xcsl

Y‘Ie6HO-MeTOI[I/I‘lCCKOC

OnenouHoe .
Cemectp| Haspanwue pasznena, TeMbl . Cpoku | TpymoeMKOCTb obecrieyeHne caMoOCTOATENbHOM
Buna camocTosTenbHON padoTHI CPEIICTBO
BBITIOJTHEHHSI (uac.) paboTHI
Tema 21. buoreoxumuueckas|Penpodyxmuenas camocmosmenvras paboma Hetpycos A. 1. Muxpo6uomnorus / A. 1.
JESATENHLHOCTh CoCTaBUTL CXEMBI KPYTOBOPOTOB YITIEPO/A, a30Ta U CEPhI, YKA3aTh Herpycos, 1. b. Korosa. — M. : I31. tentp
MHUKpPOOPTaHH3MOB 9Tambl, MPOTEKAIoIMe C y4YacTHEM MHKPOOPTraHHW3MOB, U «Axanemust», 2006. — 350 c.
CHCTEeMaTH4YeCKUe  TpPYNIBl  MUKPOOPraHU3MOB  (Oakrepuii, Emues B. T. MukpoGuonorus : yued. i
AKTHHOMHIIETOB, T'pUOOB), OCYILECTBISIIOIIMX TOT WJIW HHOU Mucemennas Y308/ B: T. Emues, E. H. Mumycri. -
3 ’ ’ 17 men. 2 M. : Ipoda, 2006. — 445 c.
Tpomecc. pabora Jlextuust (BUOoC ury -
https://educa.isu.ru)
Baszer JTaHHBIX, HHPOPMAIIMOHHO-
CIIpaBOYHBIE U IIOMCKOBBIC CUCTEMbI (CM.
pazzen S).
Tema 22. Hekoropsle actiekTsl|76opueckas camocmoamenvHas paboma Baspr JaHHBIX, MH(pOPMAIMOHHO-
NIPUKITaaHOW MUKpoOuonoruu | TBopueckoe 3aJlaHHE: MpOaHAIN3UPOBATH aCCOPTUMEHT CNPABOYHBIC M TMOHMCKOBBIC CHCTEMBI (CM.
MHUKpPOOHOJIOTHYECKUX IIPENapaToB — CPEACTB 3aLIUTHl PACTEHUH OT T paszen 5).
3 MHQEKIMOHHBIX OOJIe3Hell M BpemHBIX HaceKOMBIX.  YKasate| 17 Hen. 1 igﬁ :EIC/II;OS

JEWCTBYIOIleE HAYalo TMpenapara, €ro THTP, HOPMBI pPacxoja,
CrocoObl  NPUMEHEHHWS W OCOOGHHOCTH  XpaHEHWsl  Kak
OGuonpenapara.

OO6muit 00beM caMoCTOATEIbHOM paboThl o qucHumuHe (yac) — 40

N3 HuX 00BEM CaMOCTOSTEIbHOH pPabOTHI

JMCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH (4ac) — 8

C HCIOJIb30BAHHUEM JJICKTPOHHOI'O 06yquI/15{ 151




4.3 Conepxxanue y4eOHOro MaTepuasia

Pa3znea 1. Hayka « Mukpo0Ouo10rus», ee 00beKThl U METOAbI

Tema 1. Ilpeamer, 3axaun Mukpoounosoruu. Vicropusi BOSBHMKHOBEHHSI U pa3BUTHE
MHUKPOOH010Tur. OCHOBHbIE HATIPABJIEHHUSI COBPEMEHHOI MUKPOOHOJI0TUY

[Ipenmer, 3amay MHUKPOOWOJIOTHH, €€ MECTO B COBpEeMEHHOH Ouonoruu. Mup
MUKpPOOPTraHMW3MOB, HX Ba)KHEHIMe CBOWCTBA, 0OIIMEe MpHU3HAKU M pa3zHooOpasue. Poib
MHUKpOOpPranu3MoB B Ouocepe. Mcropusi BO3HUKHOBEHHS M Pa3BUTUS MUKPOOHOJIOTHH.
OtkpeiTe MuUKpoopranu3smMoB A. BaH JleBenrykom. Hayunas nestensHocTs JI. Ilactepa.
3nauenue pabor P. Koxa s pa3BuUTHS MEAMIIMHCKOW MHKpoOuonoruu. Pa3Butue
OTEYECTBEHHOM MuKkpoOuosornn. Hayuneie wucciaenoBanus WM. WM. MeunukoBa, C. H.
Bunorpaackoro, [I. . MBanosckoro, 3. B. EpmonbeBoii, E. B. TananaeBa u apyrux ydeHbIX.
CoBpeMeHHBIN ATam pa3BUTHS MUKPOOUOJIOTUU. 3HAYEHUE MOJEKYISIPHO-TEHETUYECKUX U
MOJIEKYJISIPHO-OMOJIOTHYECKUX HCCIIEI0OBAaHUI B Pa3BUTUM MHMKPOOMOJIOTMM U BUPYCOJOTHU.
[lepcriekTHBBl ~ pa3BUTUS MHUKpOOMONOrMUM U BHpycojoruu. OCHOBHBIE HaIpaBlICHUS
COBPEMEHHOM MMKpoOHonoruu. MeaunuHcKas, caHuTapHas, BETEpUHApHAas, MPOMBIIUICHHAS,
MOYBEHHAs, BOJHAS, KOCMHUYECKass MHUKPOOMONOTHs, TE€OMUKPOOMOIOTHS, TIEHETHKa
MUKpPOOPTraHU3MOB, 3KOJIOTHSI MUKPOOPTaHU3MOB, MOJIEKYJIIpHAs SKOJIOTUSl.

Tema 2. Mukpockonnyeckne MeToAbl HCCJIEJOBAHNS MUKPOOPTaHNU3MOB

MuKpOCKONIUYECKHE METOABl U3yUYEHUSI MUKPOOPraHu3MoB. CBETOBOW MHUKPOCKOII U €ro
Pa3HOBUJAHOCTH: TEMHONOJNbHAs, (a30BO-KOHTpPACTHAS W JIIOMHUHECIEHTHAas MUKPOCKOIIHUSL.
HccnenoBanust )KUBBIX U (PUKCHPOBAaHHBIX 00BeKTOB. IIpocThie n auddepeHnnanbabie METO b
OKpacku OakTepuid. DJEKTPOHHBIM MHKPOCKON U €ro MPUMEHEHHE B MHKPOOUOJIOTHHU.
[TpocBeunBaroLuii (TPaHCMUCCUOHHBIN) U CKAHUPYIOIUNA MUKPOCKOTIBI.

Pasznen 2. CTpyKTYpPHO-(PYHKIIHOHAJIBHASA XaPAKTEPUCTUKA NMPOKAPUOTHON KJIETKH.
Mopdgoornyeckasi 1P PepeHHPOBKA Y IPOKAPUOT

Tema 3. Mopdosornueckoe pasHoodpasue npoxkapuor. CTpyKTypa, XMMHYECKHI
coctaB M (YHKUMH KOMIIOHEHTOB NPOKAPUOTHOH KJeTKU. Mopdoaornueckn
au(pdepeHHpPoOBaAHHbIE KJIETKH POKAPUOT

CXol1cTBO M pa3nuyuve B OpraHU3alUu KJIETOK 3YKapUOT U MPOKapuoT. OTINYUTENbHbIE
0COOEHHOCTH apXeH.

Pa3mepnr npokapuot. Paznoobpasue ¢popm kineTok npokapuoT. KieTouHble acconuanim
npokapuot. CropooOpasyroiue U HecmopooOpasyromue 6akTepuu. TUIBI CIOPOOOPA3OBaAHUS.
TUMbI )KTYyTUKOBAHUS.

CrpoeHnue, XuMHYECKUi cOCTaB ¥ (PYHKIIUM KOMIOHEHTOB KIIETKH.

[loBepxHOCTHBIE  KJIETOYHbIE  CTPYKTyphl.  KilerouHas  cTeHKa  IpPOKapuoT.
['pammonioxxuTenbHble W TpamMoTpuuaTenbHble Oakrepuu. CTpoeHHME W XMMUYECKHHA COCTaB
KJIETOYHBIX CTEHOK I'PaMIIOJIOKUTENbHBIX M TpaMOTpHUIATeNbHBIX OakTepuii. Kiierounble cTeHKH
apxeil: MceBIOMYypEeUHOBBIE, OENIKOBBIE, reTepornoyincaxapuiable. yHKINN KIETOYHOU CTEHKH.
[IpoxapuoTsl 6€3 KieTouHbIX cTeHOK. OOpa3zoBanue L-hopm, mpoTomiactoB u cheporiacTos.

Karncyspl, cau3ucTblie CI0u U 4eXJIbl. XUMHUECKUI cOCTaB, CTPYKTYpa U (DYHKIHH.

MuUKpOBOPCUHKH: OOBIKHOBEHHBIC MMM, F-miuan. XWMHYECKUH COCTaB, CTPOCHUE,
byHKINN.

[TonBuxHOCTH OaKkTepUAIBbHBIX KJIETOK. JKryTHKOBBIN anmapar Oakrepuil. OcobeHHOCTH
CTpoeHHs 0a3albHOTO Tela Yy TPaMIOJOXKUTENbHBIX U TPaMOTPHUIATENBHBIX OaKTEpUH.
MexaHu3Mm JBUKEHHMS TPOKAPUOT, HMMEIOIIUX KIYTHKU. JIBMKEeHHMEe B JKUIKHUX Cpelax
(mnaBaHue), NBIDKEHUE MO THUMY poeHus. JIBwxkenune crnupoxeT. lloarsruBarommii THII
JBUXKEHUS. [[BUXKEHHE 10 TUITY CKOJIbKEeHHsI. TaKCUCHI.

AHTUT€HHBIE CBOWCTBA IOBEPXHOCTHBIX CTPYKTYpP IPOKAPHOT.

Huronnasmarnyeckue KiIeTOYHble CTPYKTypbl. Kosmtomanas ¢aza nuToriasMel H
CTPYKTYPHBIE 3JIEMEHTHI.
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I'enetnveckuii  ammapatr mnpokapuoT. Hykimeoun (OakTepwaibHas XpoMocoMa).
Bnrexpomocomusle monekynsl JHK. Ilmasmuasl. Murpupyromuye IeHETHYECKHE DIIEMEHTBI.
NHuceprimonnsie nmocienoBareabHOCTH (IS-3memenTsl). Tpancno3onsr (TN-371eMeHTHI).

PuGocoMbl mpokapuoT: cOCTaB, CTpoeHHe, QyHKUWHU. Paznuuus pubocoMm 3yKapuoT U
IIPOKApHOT.

BHyTpunuromiasmMatuyeckue  BKJIIOYEHHUs. 3allacHble  BELIECTBA:  I0JIMCAXapUIbl
(rmukoreH, Kpaxmay, TpaHylie3a), JUMUAbl (TpaHyJbl IOJH-B-OKCUMACISTHON KHCIIOTHI),
HOJHUIMENTHAbl (IMaHO(PUIMHOBBIE TPaHyJNbl IIHaHOOAKTEpHii), moiaudochaTsl (BOTOTHHOBBIC
3epHa), dneMeHTapHas cepa. CTpyKTypbl (BKJIIOYEHHS), HMMEMOIIKME (YHKIHOHAIBHOE W
IpUCIOCOOUTENFHOE 3HAUEHUE: KapOOKCHCOMBI, a9POCOMBI, MArHETOCOMBI, XJIOPOCOMBI 3€JIEHBIX
Oakrepuii, (QukoOMIHCOMBI  nuaHoOakTepuii. Ilapacmopanbubie  Bkarouenusi  Bacillus
thuringiensis — GenkoBbIe TOKCHHBI, 00J1aJat0IHe U30UPATEILHON CIICIIM(DUIHOCTBIO ICHCTBUS
npoTHB HaceKoMbIx oTpsiaoB Lepidoptera, Coleoptera, Diptera.

Huronnazmaruueckass memOpana (L[IIM) mpokapuoT: XMMHYECKUN COCTaB, CTPYKTYpa,
bynkun. Jlokanuzaius AbIXaTeabHbIX U (POTOCHHTETHUECKUX IENel TpaHCHopTa JIEKTPOHOB.
Oco0ennoctu L{IIM apxeil. Mexanu3mMbl MEMOPaHHOT'O TPAHCIIOPTA.

BuyTtpunuromiazmaruyeckue MeMOpaHbl MPOKapuoT. DOTOCHMHTETHYECKHE MeMOpaHbI
(Be3uKyJbl, JIaMEJJIbl, THJIAKOW[bl). BHyTpuuMTOIIIa3MaTHUECKUEe MEMOpaHbl XeMOTPO(HBIX
OakTepui.

Jlenenne KiIeTKHM M crocoObl pa3sMHOXKEHUs Oakrepuil. bunapHoe nemenue. Dasbl
amuto3a. Perukanus OaxtepuansHoi JIHK, cerperamusi nykneoupa. I[lutokunes u dasa
pacxoxaeHus AodepHux kierok. [loukoBaHue OaxTepuil, Kak BapUaHT OMHAPHOTO JIEIECHHUS.
MHOXECTBEHHOE JI€TICHUE.

Mopdonoruuecku nuddepeHINpOBaHHbIE KIETKH MPOKapHOT. [lokosimuecs (HOpMBI.
[{ucThl, akMHETHI IUAaHOOAKTEPU, SK30CTIOPbl OaKTEpUid, SK30- M 3HJIOCTIOPbl aKTUHOMHIIETOB,
HHJIOCTIOPHI TPAMIIOJIOKUTENBHBIX OaKkTepuil. 3aKOHOMEPHOCTH (OPMHPOBAHUS SHAOCIOP, UX
CTPOCHHE, XHWMHUYECKHH COCTaB. YCTOWYMBOCTB CIIOP K OKCTPEMAJIBHBIM BO3JECUCTBUSAM,
IPOJIOJDKUTENBHOCTD KHU3HU criop. OOpa3oBaHUE CHELUATU3UPOBAHHBIX KIETOK (TE€TEPOLMCTHI
nuaHoOakTepuii, OakTepoubl KIyOEHBKOBBIX OakTepuil), cCiykamux i (QUKCAIUU
MOJIEKYyJIsIpHOro a30oTa. Mopdonorunyecku IudQepeHMpoBaHHbIe KIETKH, CIyKallue i
pa3MHOXXEHHUsI (TOPMOTOHUHU U 0AaEOIUCTHI [IMAHOOAKTEPUIL).

Pa3nea 3. PocT M KyJIbTHBHPOBaHME MUKPOOPTaHU3MOB

Tema 4. PocT 6akTepuii B nepuoanyeckoil 1 HeNpepbIBHOM KYyJIbTYype

Poct knerok m poct nomynsauuil. COanaHCUpOBAaHHBI M HecOallaHCUPOBAHHBIM POCT.
DKCIMOHEHIIMATBHBIM POCT U BpeMsi reHepanuu. Poct OakTepuili B MEpUOAMYECKON KYIbTYpe.
Kpusas pocrta nepuoguueckoil KyiabTypsl. ®a3sl pocta. Ilapamerpsl kpuBOl pocTa: ynenbHast
CKOPOCTh POCTa, BbIXOJ OnoMacchl. MeTonibl onpezeneHuss ynucia 0akrepuil U O0akTepualbHON
Maccel. IIpsimMble M KOCBEHHBIE METOJBl KOJMYECTBEHHOIO Yyde€Ta MHUKpPOOPTraHU3MOB.
Onpenenenne Ouomacchl B3BemmBaHueM. OmpeneneHrHe KOJIMYECTBAa KJIETOK W OMOMAacChl
He(eTOMETPUYECKIM METOIOM.

Pocr Gakrepuit B HempepbIBHON KynbType. PocT B xemocTarte. 3aBUCUMOCTb CKOPOCTH
pocTa OoT KOHLIeHTpanuu cyoctpara. Kpuas HacelieHus. YpaBHeHne MoHo. 3HaueHHe MeToJ1a
HENPEPHIBHOTO KYJIbTUBUPOBAHUS JJIS M3YUYEHUS CBOMCTB MHUKPOOPTaHU3MOB U HCIOJIb30BaHUE
€ro B IIPOMBILUIEHHOCTH.

Tema S. Ky 1ibTuBMpOBaHHE MUKPOOPTaHM3MOB

Boigenenne ¥ KyJbTUBUpPOBaHME  MHUKPOOPIaHM3MOB.  OJIEKTHBHBIE  METOJBI
KyJIbTUBHpOBaHUs. HakonmuTenbHble, 4YHMCTble, CMEIIAHHbIE KYJIbTYPhl MHUKPOOPTaHU3MOB.
MeTtobl MOJIy4€HUsI YUCTHIX KYJIbTYp M MX 3HaueHHe. OCHOBHBIE THIIBI CPEJl, MCIOIb3yEMbIE
JUIsl KyJIbTUBUPOBAHUS MHUKPOOPTraHW3MOB. YCIIOBHUSI KYJIBTHBUPOBAHUS MHUKPOOPIraHHU3MOB.
KyneTuBupoBanue Me30(MIbHBIX, TePMOPUIBHBIX, MCUXPO(UIBHBIX, a9POOHBIX, aHAIPOOHBIX,
(bOTOCHHTE3UPYIOUINX MUKPOOPTaHu3MOB. [ToBepxHOCTHOE U TITyOMHHOE BBIpallliBaHUE.
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[lonaBnenue pocra u rudesb MUKPOOPTaHU3MOB MOJ JCHCTBHEM pa3IUYHBIX areHTOB.
MeTonbl CTepUIM3aluu.

Pa3znen 4. MeTa00J1M3M NPOKAPHOT

Tema 6. OOmasi XapakTepucTMKAa KOHCTPYKTHMBHOIO M JHEpPreTH4ecKoro
MeTadoaM3Ma NpokapuoT. Crnocodbl CyleCTBOBAHUSA U THUIIBI )KM3HHU Y IPOKAPHUOT

Omnpenenenre MOHATUH HEPTETHUECKUI METa00IM3M M KOHCTPYKTHBHBINH METa0OIH3M.
[ToTpebHOCTH MPOKAPUOT B MUTATENBHBIX 3JIEMEHTAaX U MUKpodJieMeHTax. VicTouHuky yrieposaa
JUIE KOHCTPYKTHBHOTO MeTa0oimn3Ma. ABTOTPO(BI U reTepoTpodsl; canpodUThl U Mapa3uThl
kormuoTpodsl u omurorpodsl. Mcrounukm azota, cepbl, ¢dochopa. HeoOxomumocTb HOHOB
metauioB. IlorpeOHocTh B (pakTopax pocra. IIpoToTpodsr u aykcoTpodsl. DHepreTudyeckue
pecypcbl, ucHoib3yemble mpokapuoTamu. DoTtoTpodbl U XeMOTpodbl; JUTOTPOPBH U
opranotpodsl. CodeTaHHss OCHOBHBIX BHJIOB OJHEPreTHYECKOIO UM  KOHCTPYKTHBHOTO
MeTabonu3mMa, OMpPENeNSIIOIINe CIOCO0 CYIIECTBOBAHUS IMPOKAPUOT: XEMOJIUTOABTOTPODUS,
XEMOJIUTOTETEPOTPODHS, XeMOOPTaHOAaBTOTPODHs, XEMOOOPIaHoreTepoTpodus,
dboTomuToaBTOTOPUS, (dhoTonurorerepoTpodus, (dhoToopranoaBToTpodus,
doroopranorereporpodus. [TorsaTre o Mmukcorpodum.

Tema 7. Ilyrm moJiy4yeHMsl JHEpPrud, OCHOBaHHbIe Ha CyOCTpPaTHOM
dochopunupoBanuu

Onpenenenus MoHATHS «OpokeHue». OOIIas XapakTEpUCTUKA IMPOLIECCOB OpOKEHUSI.
COpaxuBaemMble ©  HecOpaxkuBaemble cyOcTpaTl. Ilytm  cOpakuBaHWS  yIJIEBOJOB:
TJIMKOJTUTHYECKUN myTh (myTh DOMbaena-Metieproda-Ilapuaca), OKHUCJIUTEIbHBIN
nerro3odocdaruslii (myTs BapOypra-/{ukkenca- Xopekkepa).

MomnouHokucioe romMo- Hu  rerepodepmeHTatuBHoe  Opoxenuwe.  CHHpPTOBOE,
MAacCJITHOKHUCIIOE U APYrue BUJIbl OpokeHUN. XapakTepUCTUKa MUKPOOPTaHU3MOB, BbI3bIBAIOIINX
OpO’KEeHMs; UX paclpOCTpaHEHHE B IPUPOJE U MPAKTHUECKOE 3HAUECHUE.

Tema 8. IlyTu nosyyenust JHeprum, OCHoOBaHHbIe Ha (poTodocopuiaupoBaHnuu

OxcureHHble U aHOKCUTeHHbIe (hoToTpodHbIe OakTepuu. bakTepuanbHblii HOTOCHHTES.
[TurMeHTbl aHOKCUTEHHBIX (POTOTpOPHBIX OakTepuil. POTOCMHTETUYECKUI ammapar: COCTasB,
opranu3zaiys. MexaHu3M aHOKCUTeHHOro ¢orocuHTe3a. L{ukanuecknit 1 HEUKINYECKUH MyTH
nepefaud  dJEKTPOHOB. XapaKTEpUCTHUKAa AHOKCUTCHHBIX (OTOTPOQHBIX OakTepuil, HX
pacrpocTpaHeHHe U pojib B IpHupoJie. bakTepropoaoncuHOBBINH (POTOCHHTE3 ranobaKTepHil.

Tema 9. Ilyru mnosy4eHusi DJHepruM, OCHOBAHHbIE HAa OKHUCJIUTEJIbHOM
(pochopunupoBanuu

AspoOHoe gpixanue. llomHoe W HemoilHOE OKHCIeHHe cyocTtpara. Ponp mukia
TPUKApOOHOBBIX KHUCIOT. JIpIXaTesbHbIE LEMU MPOKapuoT. KOMIIOHEHTH! JbIXaTeIbHON LEMH.
MexaHu3M OKUCIUTENBHOTO (ochopuiupoBaHusl. XapaKTepUCTHKAa BaKHEUIINX OaKTepui,
OCYILIECTBIISIIOUIMX a’pOOHOE OKHCJIEHHE OEJIKOB, YIJIEBOAOB, YIJICBOJOPOJOB U APYrHX
MHOTOYTJIEPOHBIX BEILIECTB (aMMOHUUTIHPYFOTITHE, YTJIEBOIOPOAOKUCIISIONINE,
HeJuTrosio3opaspyatonme  6akrepun). IIpoxkapuorsl (MeTHIIOTPO(dBI), OKHCISIONIME METaH,
METaHOJ U IPYTHe OJHOYTJIEPOIHbIE COETUHEHNS.

AHaspoOHoe apixanue. OmnpeneneHue MOHATHS «aHa’dpoOHOe mbIxaHue». JloHOpel U
AKLENITOPhI 3JEKTPOHOB, UCIOJb3YEMbIE Pa3HBIMU MPOKAPUOTAMU MPU aHA3POOHOM JIbIXaHUU.
Tunbl aHA’pOOHOTO JBIXaHUS Y MPOKAPHOT: HUTpPATHOE, Cyib(aTHOe, cepHOe, KapOOHATHOE,
<OKEJIe3HOe» U JIpYyTHe.

XemocuHTe3. OKHCIeHHEe HEOPraHMYECKUX CyOCTpaTOB: BOCCTAHOBIIEHHBIX COEIMHEHHN
Cepbl, a30Ta, >Keje3a, MOJEKYJISIPHOro BOJOpOAa U Jpyrux. JlpixaTenbHble LENHU adpOOHBIX
XeMONUTOTPO(HBIX OakTepuil. OCHOBHBIE T'PYNIBI XEMOJIUTOTPO(HBIX OaKTEepUil: THOHOBEIE,
HUTPUGUIUPYIOIINE, BOJOPOIHBIC OaKTEPUH, KEIe300aKTEPUH, KAPOOKCHI00aKTEPHH.

Tema 10. BuocuHTeTHYECKHE MPOLECCHI Y NTPOKAPHOT

[Iytn ycBOeHUs YIJIEKHUCTOTH (OTOCHHTE3UpPYIOMUMH OakTepusiMu. [luka ApHOHa.
Hukn KaneBuHa. YCBOGHME COEIMHEHMH a30Ta. ACCUMWIALIMOHHAs HUTPATPEIYKIUS.
®dukcarust MoOJEKyIsIpHOro azora. CBOOOJHOXHUBYIIME W CHMOHMOTHYECKHE a30T(HUKCATOPHI.
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Hcrnonp3oBaHne coequHEeHUN cepbl. ACCUMWISAIMOHHAS —cCyibdaTpenykuus. BropudHbie
METa0OIUThl. AHTHOMOTHKH: CHUHTE3, KIacCH(PUKAIMSA MO MPOMCXOXKICHUIO, XHUMHUYECKOH
CTPYKTYpE, MEXaHU3MaM JCHCTBHUS.

Paspedn. S. I'eneTnka npokapuor

Tema 11. I'eHeTHKA NPOKAPHOT

lenernyeckuit ammapar mnpokapuoT. [eHotun u ¢eHotun. HacneacTBeHHas u
HEHACJIEACTBEHHAsl M3MEHYMBOCTb. MyTalMOHHAs NPUpPOJAa M3MEHUYMBOCTU. HacTtoTa M THIIBI
mytauuid. CHIOHTaHHBIA M WHAYLUPOBAHHBIM MyTareHe3bl. PexoMOMHAnuum TIeHETHYECKOTro
MaTepuaia y npokapuor. Tpanchopmarnius, TpaHCAYKIMS, KOHbIOTAus. [ eHeTHueckne OCHOBBI
natoreHHocTu Oakrepuii. Henacnenyembie n3MeHeHUs! CBOWCTB OakTepuil. Mopdonoruueckue u
onoxummuueckre Moaudukaiuu. /lucconuanus MUKPOOPraHU3MOB.

Pa3nea 6. PazHooOpa3ue u cucteMaTuKa NpOKapuoT

Tema 12. [IpuHIUNBI CHCTEMATHKYA U MIEHTH(PUKALMH POKAPUOT

[lonoxxeHne MpoKapuoT cpeau JIPYruX OpraHu3MoB. TpexJOMeHHass CUCTEMa >KUBBIX
opraum3moB K. Béze: momen Bacteria, nmomen Archaea, nomen Eucarya. [IBe oCHOBHBIE
SBOJIIOI[MOHHBIC IMHUK TTPOKapuoT: qoMeH Archaea u nomen Bacteria.

Cucremaruka npokapuoT. Pasznensl cuctematuku npokapuor. Homenkiarypa.
MexxayHapoaHbIi KOJAEKC HOMEHKIIATypbl OakTepuii. TakcoHoMmuueckue kareropuu. Konmenius
BuJa y 6akTepuil. unoreHeTrueckas U UCKYCCTBEHHAs KJIacCU(UKAILIUS TPOKAPUOT.

Omnpenenurenu Oakrtepuil. [IpuHIUOBI cucTeMaTU3alMM MPOKAPUOT B OIPEIEIUTEIE
Oaktepuii  bepmku (1991). CoderaHue TeHOTHIHUYECKOTO M ()EHOTHITUYECKOTO IOJXOJ0B K
KJIacCU(UKAMU TPOKapuoT B PykoBojcTBe bepmkn 1o cucTteMaTHdeckodl OaKTepuooTHu
(Bergey’sManual of Systematic Bacteriology), 20012007 rr.

Wnentudukamms npokaproT. OCHOBHBIE IPU3HAKH, UCIIOIB3YEMbIE ITPH UICHTU(DUKAITIH
npokapuoT. Mopdosoro-KynpTypaibHble,  (U3HONIOr0-OMOXMMHUYECKHE, CEepPOJOrHMYEecKHe,
XE€MOTaKCOHOMMUYECKHE, D3KOJOTMYECKHE TMPHU3HAKU. [ 'EHOTUIIMYECKHE  XapaKTEPUCTUKU.
WnenTudukanyst HeKyJIbTUBUPYEMbBIX MUKPOOPTaHU3MOB.

Tema 13. Kparkuii cucremaTudecKuii 0030p NpOKAPUOTHLIX OPraHNU3MOB

Domain Archaea. ®unym Crenarchaeota. OOmasi xapakTtepuctuka. Mopdoorus,
MeTabonn3M, (U3HOJOTUYECKHEe OCOOCHHOCTU. TemmepaTypHbI auamna3oH pocra. Mecta
oburtanus. TunmuHble upencraButenu kpeHapxeor. Punym Euryarchaeota. Bakwueiimue
(bu3HOoNIOrMYecKre rpynibl ABPHAPXEOT: METAHOTEHBI U 0OJIUTaTHBIE SKCTPEMaIbHbIE TaTOPHIIBI.
Ocobennoctu Metabonusma. OTHomeHue K (akropam cpeabl. PacrpocTpaHeHue B MpUpPOJE.
dunym Nanoarchaeota.

Homen Bacteria. Ilpusnannble ¢uiaymsl (KyJbTUBUpyeMble Oakrepun). Duimymsl,
00BeAMHSIONINE HEKYJIBTUBUPYEMbIE OaKTEpUU.

XapakTepucTrka BakHeHmmx GhuaymMoB jomeHa Bacteria.

Ounym Actinomycetota. OOmasi XapakTepUCTUKa aKTUHOOAKTepuit: Mopdosorus,
MeTa0oJIM3M, OTHOLIEHHE K (hakTopaMm cpeibl, MecTa oOMTaHus. BaxHeiue mpeacTaBUTENn
bubL.

@unym Chlamydiota — o6nuraTHble BHYTPHUKIETOUHBIE TAPA3UTHI YEIOBEKa, )KUBOTHBIX U
npocreiimux. Mopdonorus, nuki pazButus xiaamMuanid. Oco0eHHOCTH MeTaboIu3Ma XJIaMHUINUH.
3aboseBaHusl, BbI3bIBAEMbIE XJIAMUAUSIMU.

®unym Chlorobiota — 3emenbie cepHble Oaktepuu. OOMHUraTHO aHA’POOHBIC
AQHOKCUTEHHBIE  (HOTOTPO(BI, OKUCIAIOUIME IPEUMYIIECTBEHHO IPOCThIE OpPraHUYECcKUe
BemecTBa. OcobeHHOCTH MeTaboM3Ma 1 (PU3UOJIOTHH, PACITPOCTPAHEHNE U POJIb B TIPUPOJIE.

@unym Chloroflexota — 3eneHble HUTYATHIE AaHOKCUTEHHBIE (OTOTPO(GHBIE OaKTEPHH.
Ocob6ernoctu MOpdoJIOTHS U META00IMU3Ma, PaCPOCTPaHEHHE U POJIb B TIPUPOJIE.

@unym Cyanobacteria — OJHOKJICTOYHbIC, HUTYAThIE WM KOJOHUAJIbHBIE OKCHUTCHHBIE
dboTtorpodHbie 6akTepuu. Metabomm3M U HU3NOJIOTHS. IKOJOTHS [IMAHOOAKTEPUN U UX POJIb B
IIPUPOJIE.




18

dunym Bacillota (Firmicutes) — ogHa U3 OCHOBHBIX (DMIIOT€HETHUYCCKUX JIMHUHM JOMEHa
Bacteria. Knacc Bacilli. Xapakrepuctuka TunoBoro poaa Bacillus. Mopdonorus, merabonusm,
sKoJlorudeckue ocobeHHocTH. Poms B mpuponme, 3HaueHWe [UIs 4YelOBeKa. BakHeimnne
npencrasutenu  poga. Kiace Clostridia. Xapakrepuctuka TtumoBoro poga Clostridium.
Mopdosorus, ocoOeHHOCTH MeTaboJIM3Ma, PacIIPOCTPAHEHHUE W POJIb B IPUPOC. SHAUCHHE JIJIS
4eJI0BEKa, MPAaKTHUECKOe NCIOIb30BaHne. BaxkHeue npecTaBuTeny poaa.

@dunym Nitrospirota — aspoOubie XeMONMUTOTPODHI (HUTPH(PHUKATOPHI BTOPOH (asbl,
xkene3obakrepun). OcobeHHocTH MeTabonu3ma u (usuosnoruu. PacmpocTpaHeHue B MpHPOJE,
pOJb B KpyroBOpoTax a3oTa, jkene3a. @uiaym Nitrospinota — HUTPUTOKUCISIONINE OaKTEPUH
(HUTpUPUKATOPHI BTOPOH (hasbl).

dunym Pseudomonadota (Proteobacteria) — camas kpymnas ¢uiaa gomena Bacteria.
Kparkas xapakrepuctuka kiacca Alphaproteobacteria. I[Topsimok Rhizobiales. Xapakrepucrika
KI1yOeHbKOBBIX OakTepuii p. Rhizobium. Mexanusm azordukcaiuu. XapakTepucTuka Oakrepuit
nopsimka Rickettsiales. Kparkas xapakrepucrtmka kiacca Betaproteobactereia. Ilopsmox
Neisseriales: mopdomnorus, wmerabonusm, mnpencraBurenu. I[lopsmok Nitrosomonadales.
CemeiictBo Nitrosomonadaceae — HuTpupuImpyronpe OakTepuu (HUTPUPHUKATOPHI IMEPBOM
¢ass). [IpeacraBuTenu, MeTaboIM3M, pacCpOCTpaHEHUE U 3HaUYeHUe. Kparkas xapakTepucTHKa
kinacca Gammaproteobacteria. [lopsimok Enterobacteriales, cemeiictBo Enterobacteriaceae —
Mopdosorusi, MeTaboJIu3M, pPacHpOCTpaHCHUE, 3HAYCHWE. THUIOBOM pOI ceMelcTBa — poj
Escherchia. Xapakrepuctuka Escherchia coli. E. coli kak caHuTapHO-1mOKa3aTeIbHBIN
MUKpoopranuzM.  Komu-tutp,  Konu-uHIEKC.  [laroreHHble  TPEACTABUTEIH  CEM.
Enterobacteriaceae: pp. Shigella, Salmonella. CemeiictBo  Yersiniaceae. Ilopsmox
Pseudomonadales, cemeiictBo Pseudomonadaceae. XapakrtepucTuka THIIOBOIO  poja
Pseudomonas. ITopsinok Vibrionales. Xapakrepuctuka Tumnooro pozaa Vibrio.

@unym Spirochaetota. OcoGennoctn wmopdonorun. Tum JABHKEHHS CIUPOXET.
Mertabonusm cnupoxer. CanpouTHbIE U TATOT€HHBIE BU/IBI.

dunym Mycoplasmatota (kmacc Mollicutes). Mopdomorus Mukormiazm. MeTtabosn3m.
CanpoduTtHbie, CHMOMOTUYECKHE U MTATOTEHHBIE MUKOTLTIA3MBI.

Pa3nea 7. PazHooOpa3ne u cHCTEMAaTHKA MUKPOCKONINYECKHX IPHOOB

Tema 14. PazHooOpa3ue U cHCTeMATHKA MUKPOCKONUYECKUX rPUdoB

Mopdonorust u ¢puznonorust rpudbHoOM kineTku. OcOOEHHOCTH MHILIEIHAIBHOTO CTPOCHUS,
BbICIIME M Hu3lKe TpuObl. [lokosimuecs cTpykTypsl rpu6oB. OcoOeHHOCTH NMUTaHMs rPUOOB:
canpoTpogsl, mapa3utel, XUIHUKH. CrIOCOOBI pa3MHOKEHHs TpUOOB: BereTaTUBHOE, Oecnoloe,
MI0JIOBOE pa3MHOXKEHHE. DKOJIIOTHIECKUE TPYIIBI TPHOOB U MX MPAKTUIECKOE 3HAUCHHE.

Cucrtematuka rpuboB. I'pynna «Hwusmme rpubs»: otnenst Blastocladiomycota,
Chytridiomycota, Zygomycota u ap. «Bsicmme rpuOsi» (Dikarya): otmenst Ascomycota,
Basidiomycota. HecucremarusupoBaHHass Tpymnma BbICIIMX TrpuboB: otnen Deuteromycota
(1eHTepOMUIIETHI, HECOBEPILIEHHBIE TPUOBI).

Otnen Zygomycota. Krnacce Zygomycetes. OOmas xapaktepuctuka. Ilomosoe
pasmHOKeHue. ['omo- u rerepotaum3Mm. becnonoe pasmHoxkenue. [lopsgox Mucorales.
Okonorus. [Ipaktuueckoe 3Hauenue. [lopsmox Entomophthorales — oOnuraTable mapa3utsl
HACEKOMBIX H JIPYTUX WICHHCTOHOTHX.

Otnen Ascomycota. Kiacc Ascomycetes. OOmas xapaktepuctuka. IlomoBoe
pasmMHOkeHHe. @DopMupoBaHME CYMOK | TIOJOBBIX CHop. becroioe pa3MHOKEHHE.
®opmupoBanue  KoHuAMH.  Mopdoaorus — KOHUAMAIbHOrO  crmopoHomeHus.  Kiace
Eurotiomycetes: npeacrasutenu poaos Aspergillus u Penicillium, ux pacnpocrpanenue, posb B
npupone M TpakThdeckoe 3HaueHwe. Kiacc Saccharomycetes, caxapoMmuuersl (CeMeHCTBO
Saccharomycetaceae). XapakTepucTrka rmekapckux apoxokeit (Saccharomyces cerevisiae).

DHTOMONaTroreHHble MUKpomuieThl (poma Verticillium, Paecelomyces, Beauveria,
Metarhizium). I'pubsr poma Trichoderma: sHroModuiIbHAasS ¥ aHTArOHUCTUYECKAs aKTHBHOCTH,
UX TPAKTUYECKOE HCIOJb30BaHHE B OOphOe C BpeIHBIMH HACEKOMBIMH W BO30YAMUTEISIMHU
0oJIe3HEH pacTeHUI.


https://en.wikipedia.org/wiki/Mycoplasmatota
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Pasznen 8. Hekiierounbie GopMbl Opranu3anuu

Tema 15. Ilpnonsl

Hctopuss OTKpBITUS NMPUOHOB M H3y4YeHHsI INMPUOHHBIX 3aboneBaHuil. CTpykTypa u
(U3UKO-XMMUYECKHE CBOMCTBA MPUOHOB. MOJEKYISPHBI MEXaHHU3M MPUOHHBIX HH(EKIHUH.
HacnencrBennas n nHpekroHHas GopMbl IpUOHOBBIX Oose3Heil. [1yTu 3apaxeHus npuoHamu.

Tema 16. Bupycni

Hcropuss OTKpeITHA M H3Y4YeHMsT BHPYCOB. DBupycsl: omnpezaeneHue, Ipupona.
Oco0OeHHOCTH BUPYCOB, KaK KUBBIX OpraHu3MoB. [IporcxoxaeHue BUpycoB. 3HAUEHUE BUPYCOB.
®opma, pasMepsl, CTPYKTypHas OpraHM3alMs M XUMHYECKMH COCTaB BHPYCOB. TwIbl
B3aMMOJICICTBUS BHpYyca W KIETKU. AOOpTHUBHAs, NMPOJYKTUBHAS, MHTErpAaTHBHAA HH(EKIUu.
PennkaTuBHBINA UK BUPYCOB.

Tema 17. Baktepuogparu

Hcropus otkpreiTust 6akrepuodaros. I[Ipoucxoxnenue 6akrepuodaros. Mopdomorus u
CTpykTypa OaktepuodaroB. BzaumonelictBue ¢aroB ¢ OakrepusmMu. BupyneHTHbIE U
ymepennble (aru. Jlutmueckuit uwmka. JluzoreHHelil 1Mk, bakTepuanbHBII HMMYHHTET.
Brigenenue u BoisiBieHue OaktepuodaroB. Pons OakrepuodaroB B Omocdepe. Ilpumenenue
OakTeprodaros.

Tema 18. Bupounasi

Hcropus nzyuenus BuponoB. CTpykTypa BUpoua0B. JKu3HeHHbIH HuKI. [[aToreHHOCTh.

Tema 19. CucreMaTuka BUPYCOB

[IpuHuunsl cuctreMaTMKd W kiaccudukauumum BupycoB. Cucrema Kiaccu(UKalUM
BUPYCOB, MpHUHATasi MexnyHapoAHbIM KoMuTeToM 1o TakcoHoMuu BupycoB (ICTV). Kpurepuu
Kjaccupukanuu BUpycoB. TakcoHoMusi BUpycoB. OrmpenesieHHe MOHATUS «BUA» Y BHUPYCOB.
Howmenknarypa BupycoB. Knaccudukanus BupycoB mo bantumopy (Baltimore classification).
[Tpuniuns! knaccupukanuu BupycoB no baatumopy. CeMb OCHOBHBIX TPYHI BHPYCOB IO
bantumopy.

Pa3nes 9. Jxo/10rusi MUKpOOPraHu3MoB

Tema 20. Buusinue ¢akTOpoB BHelHeH cpeabl HAa KU3HEAEATEJIbHOCTH
MHKPOOPraHU3MOB

dusnyeckue, XUMHYECKME U  Ouonoruueckue  (akTopsl, HX BIMSHHE Ha
MHUKPOOPTaHU3MBI.

Bnusnue abuotnueckux (akTopoB cpeabl. OTHOLIEHHWE MHUKPOOPTaHU3MOB K
MOJIEKYJISIPHOMY KHCJIOPOAY: a3po0bl W aHa’poObl (obsuratHele U (pakyIbTaTHUBHBIE),
MUKpOa3po(uiibl U a’poTojiepaHTHble aHa’poObl. Tokcuueckue 3P EKTH MOJEKYISIPHOTO
KHCJIOPO/Ia U €ro NMPOU3BOAHBIX (CYMEPOKCUIHBIA aHMOH, 'MJIPOKCUAHBIM paauKai, MepeKkuch
BOJZIOpO/A U JAp.). 3alIUTHBIE MEXaHW3MbI KJIETKH. BiusHue Buaumoro cBera, Y D-uzimydeHus,
VMOHM3UPYIOLIETO  U3JIyYEeHUs Ha  MHUKpOOpraHusmbl. Bimsgnue Ttemmeparypsl. Poct
MHUKpPOOPTraHW3MOB B 3aBHCHUMOCTH OT TemmepaTyphl. KapauHaibHble TemmepaTypHble TOYKH.
Temmneparypubiii nauanazoH. Ilcuxpoduisl, me30¢huibl, TepMouiIbl. MeXaHU3Mbl NCUXPO- U
tepmounuu. OTHOIIEHHE MHUKPOOPTaHW3MOB K KHCJIOTHOCTH cpenbl. Mexanusmbl pH-
roMeocrasa. BiusHME aKTMBHOCTM BOJbI M  COJIGHOCTHM Ha  KM3HEAEATEIbHOCTH
MUKpoOopranusmMoB. Ocmoduiel, ramopuibl, Kcepopuibl. MexaHU3Mbl OCMOQWINK U
Kcepopwinu. BrausHue ruapoctatuyeckoro napiieHUs. bapoduibHble W OapoTosepaHTHBIE
MHUKpPOOPTaHU3MBI.

buotnueckne  cBA3M € y4acTHEM  MHKPOOPraHM3MOB.  B3anMooTHOIIEHHA
MUKpPOOPTraHM3MOB MeEXAy co0oi u ¢ Jpyrumu opranudmamu. CumoOuos. Myrtyanusm.
Kommencanmusm. Mertabnuo3. Antaronumsm. [lapasutusm, xumnudyectBo. OcobeHHOCTH
B3aMMOOTHOIIIEHUH MUKPOOPTaHU3MOB C pacTeHUsIMU. Pu3ocdepnas u snudurHas Mukpodiopa.
CumM0103 KITyOEHBKOBBIX OakTepuil ¢ pacTeHusMH. @DUTOMATOTEHHbIE MHUKPOOPIaHU3MBI.
Mukpoopranu3mMbl — CHMOMOHTBI U NTaTOT€Hbl HACEKOMBIX. VICIOIb30BaHNE SHTOMONATOT€HHBIX
MHUKPOOPTaHU3MOB /151 O0PbOBI ¢ BpEIHBIMUA HACEKOMBIMU. B3aMMOCBSI3b MUKPOOPTaHU3MOB C
MIO3BOHOYHBIMHU >KUBOTHBIMU. MHUKpO(]IOpa KUIIEYHOTO TPAKTA KBAYHBIX KHUBOTHBIX B CBA3H C
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0ocoOeHHOCTsIMU WX muTaHus. HopMansHas Mukpodiopa 4enoBeka. 3HaueHHEe MUKPODIOpH B
JKU3HU YenoBeka. [[ucbakTepros3 u ero mpeaynpexaeHue. Y CJI0BHO-TIAaTOTCHHBIC W MATOTCHHBIC
MUKpOOpranusMbl. Paznoobpasue naToreHHbIX MUKPOOPTaHU3MOB.

Tema 21. BuoreoxumMu4eckas 1eTeJIbHOCTh MUKPOOPTaHU3MOB

VYyactue MUKpOOPraHuW3MOB B KpyroBopote yriepona. Llukn azota u cneuuduueckue
TPYIIBl MUKPOOPTaHU3MOB, Y4acTBYOIIKE B HeM. L{UKIT cepbl: cepobakTepuu U CyIb(HI0TCHEIL.

Pasznea 10. IIpukiaagnas MUKPOOHOJIOTHS

Tema 22. HexkoTopble aceKThI NPUKJIATHONH MUKPOOHOJIOTHH

Hcnonb30BaHne MHKPOOPraHU3MOB B OHoTexHojoruu. I[lumieBbie NpPOU3BOACTBA,
OCHOBAaHHbIE Ha MHKPOOHOM MeTaboiau3Me (MPOM3BOACTBO MOJOYHOKHUCIIBIX MPOAYKTOB,
xje0oneueHue, BHUHOJETNE, MUBOBapeHue). MUKpOOUOIOrHYecKue CrocoObl MOJIyYeHUs
WHJUBUIyaJIbHBIX BEHIECTB (PTAHOJ, alleTOH, OYyTaHOJ, YKCYCHas, MOJIOYHas, JIUMOHHAas
KHUCIIOThI, aMUHOKUCIIOTHI, ()epMEHThI, BUTAMUHBI, MOJIUMEPHI U T.1.). [lonydeHne MUKpoOHOTO

OeJka.

HpI/IMeHeHI/Ie MHUKPOOPraHu3MOB B 3APaBOOXpPAHCHHU. AHTI/I6I/IOTI/IKI/I, AJIKaJIONJBbI,

cTepounipl, (EpPMEHTHI.
OakTepuodaros.

npenaparsl

[Ipon3BOACTBO BAaKIMH,

yesoBeka (Jiakro0akTepuH, OudunymobakTepus u ap.).
B OMOTHMApPOMETAIUTYPrUu.
MHUKPOOPTaHU3MOB B TMpoleccax Ouopemenuanmu. Mukpobnas yrunmsamus TBO um nmpyrux
otxo10B. [lonyyenune Ouorormaa.

3emieynoOpuTenbHbIe Tpenapatsl  (a30TQHUKCHpYIONe OaKTepHalbHBIE NpenapaTsl,
dbochopobaktepuH u ap.). MHKpOOHOJIOTHYECKHE MperapaThl il OOpbObI ¢ OONE3HAMH H

Hcnons3oBanue

BPEIIUTEIISIMU CEIbCKOXO035MCTBEHHBIX PACTEHUM.

MHUKpPOOPIraHU3MOB

CBIBOPOTOK. JleueOHO-TIpoUIaKTHIECKIE
bakrepuanbpHble TpenapaThl, HOPMAIH3YIOIIHE MHKPOQIOpY

IIpumenenne

OcHOBBI caHuTapHOW MHKpoOHonoruu. OrmpeneneHue oO0Iero MHUKpPOOHOro uyucia
(OMUY). Ompenenenune caHuTapHO-MOKa3aTeNbHbIX MHKpoopranu3smos (CIIM). Tutp u unzaexc
CIIM. I'pyninier CIIM.

4.3.1. IlepeyeHb CEMUHAPCKHX, IPAKTHYECKHX 3aHATHI M J1a00PATOPHBIX padoT

Ne Ne pazgena u HaumeHoBaHUe ceMHHAPOB, TpynoeMKocTh Ouenounbie | Dopmupyembie
n/n TeMBbI NPaKTHYECKUX U J1a00pPaTOPHBIX (uac.) cpeacTBa KOMMETEeHIIUN
padot Bcero N3 nnx (MHIUKATOPHI)
yacoB | MpaKTHYe *
ckas
TOATOTOB
Ka

1 2 3 4 5 6 7

1 | Tema?2. JlabopaTopHsle 3ansaTus: «IIpasuna n OIlK-1
MUKpOCKOIIMYECKH | TeXHHKa 0€301acHOCTH IpH padboTe B Jlaboparopnas HIIK ongca2
€ METO/JIbI MHUKPOOHOIOTHYECKOH 1ad0paTopuu. pabota
HCCJIEIOBAHUS Mukpockonusi», «MeTobl 6 Y cTHBIN
MHUKPOOPTaHW3MOB | MHUKPOCKOTIMYECKOTO UCCIIEIOBAHUS ompoc

MUKpPOOPraHu3MoBy, «IIpoctbie TectupoBaHue
METOJIbI PUTOTOBJICHUS 1 OKPACKHU
MUKPOCKOITMYECKUX TPETAPaTOBY.

2 | Tema3. JlaGopaTopHble 3aHATHS: 6 OIIK-1
Mopdonorudeckoe | «Mopdoraorust mpoKapuoT, Jlaboparopuas HJIK onx11
paszHooOpazue «CTpoeHune MPOKaPHOTHON KIETKIY, pabota HIIK onx12
MPOKAPHUOT. «Mopdonormaecku Komnoxsuym
Crpykrypa, T epeHIIMPOBaHHBIC KICTKU TectupoBanue OIIK-2
XUMHYCCKUI MIPOKapUOT». 2 TIucbmenHas HIK onx21
cocraB u ¢pynkumun | [IpakTuyeckoe 3aHATHE (KOJUIOKBHYM): pabota
KOMITOHEHTOB «Mopdonoruyeckoe pazHoobpaszue
MIPOKAPUOTHOM MIPOKAPUOTY.

KIICTKH. «CTpyKTypa, XUMHYECKHHA COCTaB U
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Mopdonornueckn (yHKIIMM KOMIOHEHTOB IPOKAPUOTHOM
muddepeHINpPOBaH | KIETK».
HBIC KJICTKH «Mopdonoruyeckn
MPOKapuoT muddepeHInpoBaHHbIE KIETKN
MPOKapUOT».
Tema 5. JlabopaTopHble 3aHATHS: 12 Jlaboparopnas OIlK-1
KynsTuBupoBanue «Metonbl cTepUIIU3aLUN, pabora UK opraz
MHUKpPOOPIaHU3MOB «IIpuHIUIIBI TPUTOTOBIEHUS Y cTHBIIT UK onras
MUTATENBHBIX CPEIl IS ompoc
KYJIbTUBHPOBAHUS MIUKPOOPTaHH3MOB. TectupoBanue
YcnoBust KyJIbTUBUPOBAHUS», IIuceMenHas
«Konn4yecTBeHHBIN y4eT pabora
MUKPOOPTaHU3MOB.
Tema 6. OOwmas | [IpakTuyeckoe 3aHATHE (KOIOKBUYM)! 1 Komnnoxsuym OIIK-2
XapaKTepUCTHKA «O011as XxapakTeprCTHKa TectupoBanue HIIK onx-21
KOHCTPYKTUBHOIO M | KOHCTPYKTHBHOTO U 3HEPreTHYECKOI0
JHEPreTUYECKOTO MeTabomm3Ma mpokapuoT. CriocoOb
MeTaboau3Ma CYILIECTBOBAHUSI M TUIIBI XKU3HU Y
MPOKapHUOT. MIPOKApUOT».
Crroco0bt
CyIICCTBOBAHUSA W
TUOBL  KM3HH Y
MIPOKapUOT
Tema 7. [Tyt IIpakTryeckoe 3aHATHE (KOJUIOKBHYM): 4 Komnoxsuym OIIK-2
MOJTyYEHUS «IyTu nonay4yeHus SJHEPTUH, TBopueckoe UK oproa
SHEpIHH, OCHOBaHHBIC Ha CyOCTpaTHOM 3aqaHne
OCHOBaHHBIE Ha dhochopurpoBaHUm. TectupoBanue
cybcTpaTHOM
dhochopunrpoBanu
u
Tema 8. Ilytu IIpakTuyeckoe 3aHATHE (KOJIIOKBUYM): 2 Komnoxsuym OIlK-2
MOJIy4YEHUS «ITyTn nonyudeHus aHepruu, TectupoBanue K onro1
SHEpIHH, OCHOBaHHBIC Ha
OCHOBaHHBIC Ha thotodochoprmpoBaHUmY.
thotodochopmmpo
-BaHHU
Tema 9. [Tyt IpakTryeckoe 3aHATHE (KOJUIOKBUYM): 2 Komnoxsuym OIIK-2
MOJTyYEHUS «1yTy nonsyyeHus SJHEPIuH, TectupoBanue UK opron
SHEpIHH, OCHOBAHHBIC HA OKUCIIUTEIEHOM
OCHOBaHHBIE Ha (dochopunrpoBaHum».
OKHCIIUTEIHHOM
dhochopunrpoBanu
"
Tema 12. | IIpakTHyeckoe 3aHATHE (KOJUIOKBHYM): 1 Komnoxksuym OIlIK-1
TIpunuumnst «[TpuHIIUTIBI CUCTEMATUKU U Jlaboparopuas WK o1
CHCTEMATHKH 1 | UACHTU(QUKAITUN POKAPHOT pabota K onxa2
UICHTU(HUKAIINN JlaGopaTopHble 3aHATUS 10 IIucemenHas HIK onxas
MPOKapUOT «Vnentudukanns GaxTepuii». pabora
TectupoBanue
Tema 13. Kparknii | [Ipaktudyeckoe 3aHsTHE (KOIIOKBUYM)! 2 Komnoxsuym OIlK-1
CHCTEMAaTHYECKUH «Kpatkuit cucteMaTHuecKuii 0030p TectupoBanue HIK onxaa
0030p MPOKAPUOTHBIX OPTaHU3MOBY.
MPOKapHUOTHBIX
OpPraHu3MOB
Tema 14. JlabopaTopHoe 3aHATHE: 2 JlabopaTopras OIlIK-1
PaznooOpasue u «MHUKpPOCKOTTMYECKHE TPUOBI». pabota MK onr11
cHCTEeMaTHKa ITuceMmennas UK opraz
MHUKPOCKOITHYECKUX pabota UK onra3
TpudOB TecTupoBanue
Tewma 15. [Tpuonst 1 OIIK-2
Tema 16. Bupycsr IIpakTuueckoe 3aHATHE (KOJIIOKBUYM): 1 Komnoksuym WK onx-21
Tema 17. «Hexnerounsie GpopMbl Oprann3anuu 1 TectupoBanue
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Bakrepuogaru

Tema 19.
CucteMaTHKa
BUPYCOB

(IpHOHBI ¥ BUPYCHI)»

OIlK-1
HJIK og-11
HJIK onrc1.2

4.3.2. Ilepeyenb TeM (BONMPOCOB), BHIHOCHMBIX Ha CAMOCTOSITEJIbHOE H3y4YeHHe
CTYJAeHTaMH B PaMKaXx caMocTosATebHO# padotsl (CPC)

Nent Tema 3ananue ®opmupyemasi NAK
/m KOMIIeTEH NS
1 Tema 2. M3yunts cnenyroniyue BOIPOCHI: OIlK-1 HIK onxa2
Mukpockonuyeckue 1. Kpacutenu, npuMeHseMbI€ B TPAKTUKE
METOZBI HCCIICJOBAaHUS MHKPOCKOTIMIECKHUX HCCIICJOBAHUIA.
MHUKPOOPTaHN3MOB 2. DNEeKTPOHHBIA MUKPOCKOII, €0 IPUMECHEHHUE B
MHUKPOOHOIOTHH.
3aaHne BHINONHACTCA B MICEMEHHOH opme.
2 Tema 4. Poct Oakrepuii B W3yauTs ciemyromue BOIpOCH: OIIK-1 UK onra2
NEPUOANYECKON U 1. Metompl ompenmeneHus YnWcina  OakTepuit W
HETPEPHIBHOMN KYJIBType 0aKTepHaIbHON MacCCHI.
2. OmpepneneHue KUHETHMYECKUX TapaMETpOB pPoOCTa
KYJIBTYp MHUKPOOPTaHU3MOB.
3 Tema 5. KynsTuBupoBanue | M3yduTh cienyronie BOIPOCHL:
MHUKPOOPTaHHU3MOB 1. HakomuTesnbHbIC, YHCTHIC, CMEIIAHHBIC KYJIbTYPHI
MHKPOOPTaHU3MOB.
2. YcrioBHs KyJIbTHBUPOBAHUS MUKPOOPTaHH3MOB.
3amaHue BHIONHACTCSA B IICEMEHHOH (opme.
Pewuth curyanuoHHsle 3a1a4y; UK opran
1. Ilepen Bamu mocraBieHa 3agaya BBIIEIUTH U3 UK onras
oOpa3ma  MOYBBI  HIDKE  TNPHUBEACHHBIC  TPYIIIHI OIlIK-1
MHUKpOOpraHu3MoB. Kakue 35eKTHBHEIE cpebl (YCIOBHS)
OyJieTe UCIOJIb30BaTh JUISI TOTO?
1) CBOOOHOKUBYIIIUE a’poOHbIe
aszotdukcupyromue 0akTepuu.
2) YT1eBoJOPOJOKUCIIAIONINE GaKTepHH.
3) Crniopoo0pasyromue 6akrepuu posaa Bacillus.
2. Kakyo cpexy UCHONB3YIOT sl BBIJIEICHUS
Oakrepwii Tpymsl kutnedHo# manouku (BI'KIT)?
3aaHve BHIMONHACTCS B MIICEMEHHOH opMme.
4 Tema 9. IlyTu noayyeHus W3yaute  criepyrommpe — TPYIIHUPOBKH  adpPOOHBIX OIlIK-2 UK ong-21
SHEpPruu, OCHOBAaHHBIC HA XEeMOOPTaHOTeTePOTO(MHBIX OakTepuil (0OCOOCHHOCTH HX
OKHCITUTEIHHOM MeTabonmm3Ma, paclpocTpaHCeHHE W 3HAa4CHHE B
(ochopunupoBaHun MIPUPOJE):
1. MerunoTtpodHble OakTepuu.
2. YTIeBOAOPOAOKUCIISIONINE OAKTEPHH.
3. Hemmono3opa3pymiaroniie OakTepum.
IToaroroBuThCs K OOCYXKISHHIO 3THX BOMPOCOB Ha
KoJutokBHyMe Ne 6.
5 Tema 10. N3y4uThb I (S13% 0111471 BOIIPOC: «BTopuuHbie OIIK-2 HIIK onxo1
bruocunTeTHYECKHE MeTaOOIUTEI».
MIPOLIECCHI Y IPOKAPHUOT
6 Tema 12. [TpuHIMIBI PaccmoTtpets BOIIPOC «Unentndukanus OIlK-1 HIK onxa2
CUCTEMATHKH U HEKYJIbTHBHPYEMBIX MHUKPOOPTaHH3MOB» U PAaCIUCaTh HJIK ongas
UICHTU(HUKAIINN 3Tambl ATOroO Mpolecca.
MPOKAPUOT
7 Tema 14. PasnooOpasue u PaccmoTpets cienyronine BONpochl; OIlK-1 HIK onxa1
CUCTEMaTHKa 1.  DHTOMOmATOreHHbIE  JAedTepoMHuIeTHl  (poaa
MHKPOCKOITNYECKHX Verticillium, Paecelomyces, Beauveria, Metarhizium).
rpuboB 2. TI'puber poma  Trichoderma:  mnpakTHueckoe
HCTIOb30BaHUeE.
8 Tema 20. Bnusaue W3y4uTh CICIyIOIIUE BOIPOCHI; OIIK-2 UK oo
(haxkTopoB BHeNIHeW cpenbl | 1. BimsHue u3aydeHnid Ha MUKPOOPTaHU3MEI.
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Ha )XU3HCACATCIBHOCTD
MUKPOOPraHnu3MoOB

2. Buusnaue TUAPOCTATUYCCKOTO JaBJICHUA Ha
MUKPOOPraHnU3MBbI.

2. BonHas akTHBHOCTB U MUKPOOpPTaHU3MBI.

4. B3auMocCBs3b MUKPOOPraHu3MoB C 0eCII03BOHOYHBIMHU
Y ITO3BOHOYHBIMH )XUBOTHBIMMU.

5. B3auMoOTHOLIICHUS MUKPOOPTaHU3MOB C PACTCHUSIMMU.

4.4. MeTonnueckne yKa3aHus 10 OPraHU3AIUHM CAMOCTOSITeIbHOI PadoThbl CTYICHTOB

CamocrodrenbHas paboTa CTYJAEHTOB SIBJISETCS COCTaBHON YacThIO yU€OHOTo mpolecca 1
UMEeT LEeNbI0 3aKpeIyIeHue W YIIyOJieHHe TONMYYEeHHBIX 3HAHMM M HAaBBIKOB, IOHCK U
npuoOpeTeHNe HOBBIX 3HAHUM, a TaKKe BBIIOJHEHHE YYEOHBIX 3aJaHHUi, MOJATrOTOBKY K
IPEJICTOSIIUM 3aHATUSAM, 3a4€TaM U 3K3aMEHaM.

JUis opraHu3aluy CaMOCTOSATENBHOM paboTel Mo aucuumuimHe «Mukpobuosorus u
BUPYCOJIOTHS» UCIIONB3YIOTCS CIIEAYIoIe (DOPMBI CAMOCTOSATEIBHON yueOHOM paboThI:

- PaGoTa Haj KOHCIIEKTOM JIEKIUH.

- [TonOop, nzyuenue, aHanu3 peKOMEHI0BaHHOW JIUTEPATYPBHI.

- CamocTosTenbHOE N3YUYEHUE OTICNIBHBIX TeM, naparpadoB, He U3JI0KEHHBIX B JIEKIHU.
s m3ydeHus TeM, HE M3JI0KEHHBIX B JIEKIIMHM, PEKOMEHAYETCSl MCIO0Jb30BATh OCHOBHYIO U
JIOTNIOJIHUTEIIBHYIO JINTEPATYPY, a TAKXKEe UCTOYHUKH, HalIeHHbIE IPH TOMOIIX HH(POPMALIMOHHO-
CIPAaBOYHBIX M IIOMCKOBBIX cucTeM. [l 3akperyieHus: MaTepuana peKOMEHAYETCs JelaTh
KpaTKHE€ KOHCIEKTBI 110 TEME.

- IloaroroBka K 51a0OpaTOpPHBIM 3aHATUSM: COCTOMT B TEOPETUYECKOW MOJATOTOBKE,
HalMCaHUM OT4yeTa 1o JabopaTOpHOM paboTe, BHIIOIHEHWH NPAKTUYECKUX —3aJaHuM
(mMcbMEHHbIE pabOThl, OTBETHI HA BOIIPOCHI U T.J.).

- [ToaroroBka K NpakTUYECKUM 3aHATUAM (KOJJIOKBUYM).

- BoinosiHeHne TBOpUECKUX 3aJaHUil.

- Pemienune cutryalimoHHBIX 3a1a4.

- [ToAroToBKa K TECTUPOBAHHUIO.

- [loaroToBka k 3K3aMeHy.

[TuceMenHble paboThI. [l U3yyeHUs] T€M, HE U3JI0KEHHBIX B JIEKIIMH, PEKOMEHAYETCS
MCII0JIb30BaTh OCHOBHYIO U JIONIOJHUTEIBHYIO JINTEPATYPY, a TAK)KE HCTOUHUKH, HAlICHHBIE IPU
NOMOIIM  HMH(OPMAIIMOHHO-CIIPABOYHBIX M TOUCKOBBIX. [l 3akperuieHus Marepuana
PEKOMEHIYETCs IENaTh KPATKUE KOHCIIEKTHI IO TEME.

4.5. IlpuMepHasi TeMaTHKa KYPCOBBIX padoT (IPOEKTOB): HE MPETyCMOTPEHbI YUEOHBIM
IUIAHOM.

V. YYEBHO-METOANYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHHUE
JUCHUIIJINHBI
a) nmepeyeHb JUTEPaTyphl
OCHOBHAasl JIMTepaTypa

1. TI'yce M. B. MuxkpoOuomnorus : yueb. nns crya. By3oB / M. B. I'yces, JI. A. Muneesa. —
M. : Akagemus, 2006. — 462 c.

2. Herpycor A. U. Mukpo6uonorus / A. . Herpycos, U. b. KotoBa. — M. : 1U3a. nieATp
«Axagemus», 2006. — 350 c.

3. Bsrumna O. ®. Manblii mpakTHKYM 10 MHUKPOOHOJIOTHH : y4e0.-MeTos. mocodue / O. .
Bsruuna, H. E. bykosckas, O. A. Kunkuna. — Upkyrck : U3a-Bo Upkyr. yu-Ta, 2009. —
130 c.

JAOTIOJHUTEIbHAS JIUTepaTypa

1. Emmues B. T. Mukpo6uonorus : y4e0. st By3oB / B. T. Emues, E. H. Mumyctun. — M. :
Hpoda, 2006. — 445 c.

2. MenmunuHckass M caHuTapHas Mukpoowonorus / A. A. BopoOweB [u mp.]. — M.
Axamemus, 2003. — 463 c.
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3. IlpakTukym mo MHUKpOOHOJIOTHH : yuel. mocobue st crya. By3oB / A. U. Herpycos, M.

A. Eropoga, JI. M. 3axapuyk u ap.; Ilox pen. A. 1. HerpycoBa. — M.: Akanemus, 2005.

— 604 c.

4. KpacumenukoB A. II. Mukpobuonornueckuii cnoBapb-cupaBounuk / A. IL

Kpacunbsuukos, T. P. PoMmanoBckas. — Munck : Acap, 1999. — 400 c.

0) CIHCOK ABTOPCKHUX METOAUYECKHX Pa3padoToK:

BsaTunna O. ©. Manblii pakTUKyM TTO0 MUKPOOHOJIOTHH : yuel.-Meroa. mocodue / O. O.
Bstunna, H. E. bykosckas, O. A. XKunkuna. — Upkyrck : U3n-Bo Upkyrt. ya-Ta, 2009. — 130 c.

Y4eOHO-MeTOIMYeCKUe MaTepualibl (JICKIMHU-TIPE3CHTAIIMH [0 TEeMaM JIHCIUIUIAHBL,
JOMAIlIHUE  33/IaHusl, BONPOCHI JUISI TOATOTOBKM K  KOJUIOKBHyMam, 3aJaHus  JUis
CaMOCTOATEIILHOM paboThl), pasmeinenasie B DMIOC UT'Y - https://educa.isu.ru.

B) 0a3bl JaHHBIX, HHGOPMALIMOHHO-CIIPABOYHbIE H MIOUCKOBbIE CUCTEMBI

1. Hayuynas Dnextponnas bubnuorexka http://www.e-library.ru

2. Nndopmanmonnas cucrema «EInHOE OKHO TOCTyIa K 00pa3oBaTENbHBIM PECypcamM»
(http://window.edu.ru)

3. DU3 «bubanoTex». Aapec nocrymna: https://isu.bibliotech.ru
. OBC «M3narenbctBo «Jlanby». Anpec noctyna: http://e.lanbook.com
. OBC «PykonT». Anpec nocryna: http://rucont.ru
. OBC «Aiibykc». Anpec nocryna: http://ibooks.ru
. OBC «(IOPAMT». Anpec nocryna: https://www.biblio-online.ru/

. http://www.fptl.ru/biblioteka/biotehnologiya.html
. http://www.medbook.net.ru/010512.shtml

10. Coro3 00Opa3oBaTenbHBIX CalTOB - EcTecTBEHHBIC HAYKH

11. http://tusearch.blogspot.com - [louck 3JEKTPOHHBIX KHHT, MyOJUKAIUH, 3aKOHOB,
['OCToB Ha caiiTax Hay4HBIX IEKTPOHHBIX OMOIHOTEK.

12. Google Scholar —TTorckoBas crcTema 1Mo Hay4HOM JTUTEPATYPE.

13. Science Research Portal - Hayuynas mnouckoBas CcHCTeMa, OCYILIECTBIISIOIIAs
MIOJTHOTEKCTOBBIM TOMCK B JKypHaJlaX MHOTHX KPYIMHBIX HAYYHBIX H3/IaTENIbCTB, TAKHX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Wmer craTbu W JOKYMEHTHI B
OTKpPBITBHIX Hay4HbIX Oa3ax manHbix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.
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VI. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI

6.1. YueOHo-1a60paTOpHOE 000py/10BaHUE:

Aymutopus  Ans TPOBEAEHUS — 3aHATUH  JIGKIMOHHOrO  TuUma:  o0opyaoBaHa
cneyuanuzuposannoti (yaeOHoin) mebervto Ha 100 MOCATOYHBIX MECT, MeEXHUYECKUMU
cpeocmeamu 0Oyuenus, CIyXallUMHU JUIs TpPeACTaBlIeHUs y4dyeOHOM wuHpopMmanuu O0JbLION
ayJIUTOPUU MO AUCUUIITHHE «MUKPOOHOIOTHS U BUPYCOJIOTHUS».

Aynutopust  JUIS  TIPOBEACHMs  3aHATUN  jabopaTopHoro THma: 00OpyJOBaHa
crenuanu3upoBaHHon (yueOHoW) MebOenpto Ha 10 mMocalodHBIX MECT; JOCKON MENoBOii;
TEXHUYECKUMHU CPEJICTBAMU OO0YUEHUs, CIIYKaIlllUMHU JUTsl IPEACTaBICHUsl yueOHOH nHpopManun
00JbIION ayTUTOPUH IO TUCHUILUINHE « MUKPOOHOIOTHS U BUPYCOJIOTHUS»; BCTPOEHHbIE OOKCHI —
3 mr., mkadg ANS XpaHEHHS MaTepUaloB I Ja0OpaTOPHBIX 3aHATUH, MHMKPOCKOI
OouHoKyisipHbI Axiostar Plus Cart - 1 mT., Mukpockomns! buomesn 2Led — 10 mt., MUKpOCKOTIBI
MBC-10 — 4 mr., BUHTOBOH OKyssip-mMukpomerp MOB 1-15 — 1 mrT., ¢$a30Bo-KOHTpacTHOE
ycrpoiictBo Kd-4 — 4 mT., TeMHONOJBHBIN KOHJIEHCOp — 6 1T., Kamepsl ['opsieBa-Toma — 8 mT.,
OakTepuluaHbIC JaMIibl — 5 mT., TepmocTtat TC-1/80 CITY — 2 mit., sanextporunta HoBo-BsiTka;

Aymutopus  JUId  NPOBEAEHUS  3aHATHM  jgabopaTopHOro Tuma: o0OpyAoBaHa
CHelHaIu3upoBaHHON (yueOHOM) Mebenpio Ha 15 mMOCamouHBIX MeECT; JOCKOH MEeNOBOMH;
TEXHUYECKUMU CPEJICTBAMU O0Y4EHUs, CIIy>KalllUMHU JUIsl IPEACTaBIeHUs yueOHON nHpopManun
OOJBIION ayIUTOPUU TO AMCUUIUIMHE «MHKpOOUOJIOTHS M BHPYCOJOTHS»: IpoekTop BenQ
MS527; BcTpoeHHBIE OOKCHI — 2 INT., BCTPOCHHBIA miKad MJIs XpaHEHUsS MaTEpHAJIOB JIst


https://educa.isu.ru/
http://www.e-library.ru/
http://window.edu.ru/
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
https://www.biblio-online.ru/
http://www.fptl.ru/biblioteka/biotehnologiya.html
http://www.medbook.net.ru/010512.shtml
http://tusearch.blogspot.com/
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nabopaTopHBIX 3aHATUH, MUKpocKomnbl buosam C11 - 3 mr., mukpockonsl buonam P12V42 — 3
mt., MuKpockomnsl buonam P12YV11 — 4 mr., mukpockonst MBC-10 — 4 mT., BAHTOBOH OKYJISIp-
mukpomerp MOB 1-15 — 1 mT., da3oBo-koHTpactHOe ycrpoiictBo K®-4 — 4 mT., Bechl
anektpoHHsle CAS 120 — 1 mT., Gakrepuuuanble daMibel — 4 MmT.; y4eOHO-HATIISAHBIMU
nocoOHsIMH, 00ECIeUNBAIOIIMMU TEMaTHUECKUE WIUTIOCTPALlUU MO JAUCUUIUIMHE: TaOIulbl — 25
IIT.

Kommbrotepusiii kmacce (ydueOHasi ayAauToOpusi) Al TPYNIOBBIX WU HHAWBHUIYAJTbHBIX
KOHCYJbTAallMi, TEKYyLIEro KOHTPOJAS U NPOMEKYTOUYHOM aTTecTallud, OpraHUu3aluu
CaMOCTOSITEJIbHOW paboThI: ayAUTOpHs 000pyA0BaHa CIEIUaTu3UpOBaHHON (yueOHOI) MeOenbio
Ha 20 mOCagOYHBIX MECT, IOCKOM MeJNOBOH; 000pylOBaHa TEXHUYECKHMMHU CpPEACTBAMU
o0ydeHus1: cucteMHbIid 0510k PentiumG850, moruTop BenQ G252HDA-1 mit.; cuctemMHbIi 610K
Athlon 2 X2 250, mounutop BenQ G252HDA - 8 mt.; cucremusiii 610k PentiumD 3.0GHz,
mouutop Samsung 740N — 3 wmT.; Mmono6mok IRU T2105P — 2 mwr.; cucremusiiit 610k Pentium
G3250, monutop BenQG955 — 1 mrt.; cucremusiii 6mok Pentium G3250, monutop BenQ
GL2250 — 1 mwr.; cucremusiii 6ok Pentium G3250, monutop Samsung T200 HD — 1 mt.;
cucteMHbIi 610k Pentium G3250, monuTtop Samsung T190N — 1 mT.; cuctemusblii 610k Pentium
G3250, monutop Samsung 740N — 1 mT.; mpoektop BenQ MX503; skpan ScreenVtdiaEcot. C
HEOTrpaHUYEHHBIM JOCTYNIOM K ceTu VIHTepHeT M obecrieueHueM J0CTyna B 3JIEKTPOHHYIO
nH(}OPMaIMOHHO-00Pa30BaTEIbHYIO CPEAY OPraHU3AIIH.

[Tomemenne pans  XpaHEHUS W TPOPHIAKTHUECKOTO  OOCTYXKHMBAaHUS  y4eOHOTO
0o0opy/oBaHus: ayAUTOpHsl 000pyIOBaHa CHEIMAIN3UPOBAHHON MebOenbio Ha 5 pabouux MecT;
mKad Uil XpaHEHUS XMMHUYECKOH IMOCyAbl U JiabopaTopHOro oOopynoBaHus, Moiika -1 mrT.,
mkadp cymunabHbli TB-151, mkad cymmneneii [IC-80-01CITY, tepmocrtatst T-80 — 2 mr.,
tepmoctat CKB, Tepmocrar TC-1/80 CIIY, Bechr snextponnsie CAS 300, smexkTpuueckas
naHesnb ObIToBast, konopumerp KOK-77, cyxue nutarenbHble Cpe/ibl, BOASHbIE OaHH — 4 IIT.

[lomemenne g XpaHeHMsT W OPOQUIAKTHYECKOTO  OOCIyKHBAaHUS Y4eOHOTO
000pyI0BaHUs: BBITSDKHOM 1mIKad — 1 mT., Moiika — 1 mT., cTequIax Juis XpaHeHUs! XUMUYECKON
MOCyJIbl U JIa0OpaTOpHOTO OOOpYAOBaHMS; MHUTATEIbHBIE CpEIbl, JIa0opaTopHas Mocyaa |
o0opyoBaHue JUIsl yueOHOro mpolecca.

[lomemenne g XpaHeHMsT W OPOQUIAKTHYECKOTO OOCIy)KHBAaHUS Y4eOHOTO
o0opynoBaHusi. AyauTopusi 00OpyAOBaHa: CIELHATU3UPOBAHHON MeOeNblo Ha 3 MOCaJ0uHBIX
MecTa; Kadbl ISl XpaHEeHHUs J1a0opaTOpHOro 00OpyaoBaHUsS — 2 WIT., mKad ams oxexas — 1
IIT., BCTpoeHHbI Ookc, Tepmoctar TCO-1/80, X0NOIMIBHUK «AMNIIEPOH», OaKkTEepULUAHASA
namna — 1, HoytOyk Lenovo I1580, mpoektop BenQ MS521P; nocTossHHbIE MEKPOCKOTTHYECKHE
npenapaThl pa3IUYHbIX MOpdonoruyeckux rpynn Oakrepuil — 80 IIT., MOCTOSIHHBIE MpenapaThl
MUKpoMu1leToB — 30 mT., My3eiiHas KOJUIEKLIUs KyJabTyp OakTepuid Juisl ydeOHbIX 3aHsATHil (14
KYJIBTYp), KOJUIEKIIMS aKTUHOMUIETOB (40 KyIbTyp), KOJUIEKIIMS MUKPOMHUIIETOB (20 KyIbTYD).

Texaudeckoe momMenieHre (aBTOKJIaBHas): cTepuian3arop maposoit BK-75 — 2 mir.

6.2. IlporpamMHoOe obecnieyeHme:
Kaspersky Endpoint Security ans 6usneca - Ctannapthsiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tect Plus 4.0 (1a 75 onHOBpeMeHHBIX noAkIoueHuni) 1 Mactep-kommuiekt (ACT-Maker n
ACT-Converter).

6.3. TexHnuyeckue u JIeKTPOHHBbIE CPeACTBA:
HPCSGHTaHI/II/I K JICKIIUAM I10 BCCM pasjcjiaM U TEMaM JUCHUIIIIMHBI, pa3MCIICHHLIC Ha
obpazoBarenbHoM noptaiie UI'Y (educa.isu.ru); Harasagabie mocoous (Tadmuiel) — 31 mT.
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VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT U

Jisi  ocBOEHHWS JMCUMIUIMHBI «MHKpOOUOIOTUS W BHUPYCOJOTHS» TMPUMEHSIOTCS
cienyomue o0pa3zoBaTelibHbIE TEXHOJIOTHH:

- Ungopmayuonnasa nexyus. JIeKUUs — 3TO CKAaTOE HM3I0KEHUE OCHOBHBIX HAYYHBIX
¢bakToB, uTO ABNAETCS 0a30M AJI aHAINU3A PACCYNKACHUM, OLICHOK.

- Jlexyus-euzyanusayus. YUUT CTYACHTOB IIPEOOpPa3OBbIBATh YCTHYIO M INHCbMEHHYIO
uH(pOpPMaLIMIO B BU3YAJIbHYIO (OpMY, UTO (POPMUPYET Y HUX NMPOPECCHOHAIBHOE MBIILICHUE 3a
CUeT CHCTEMAaTHU3allMd W BBIICICHUS HauOojee 3HAYMMBIX, CYIIECTBEHHBIX JJIEMEHTOB
colepkaHusi oOyuyeHus. 3ajaya MpernojaBaTelis HCIOJIb30BaTh Takue (OpPMbI HArIsSAHOCTH,
KOTOpPBIE Ha TOJIBKO JOMOJHSIOT CIOBECHYIO MH(OPMAIUIO, HO U CaMH SIBJISIIOTCS HOCUTEIISIMHU
uH(pOpMaluu (CXEMbl, PUCYHKH, CIAlAbI-MIPEe3eHTAllUH, U T.1.). DTOT BUJ JEKLUHU JIydlIe BCETO
MCIIOJIb30BaTh Ha 3Talle BBEJACHMSI CTYIEHTOB B HOBBIH pazjien, TEMY JUCLMILINHBL.

- Jlexyus-beceoa. llpeamonaraeT HEMOCPEACTBEHHBI KOHTAaKT MperoAaBaTens C
aynutopueit. [IpeumyiiecTBo JeKuu-06eceibl COCTOUT B TOM, YTO OHA IO3BOJISIET IPHUBJICKATH
BHHUMaHUE CTYJEHTOB K HauOoJiee BaKHBIM BOMPOCAM TEMBbI, OIPEIENATh COJACPKAHUE U TEMIT
U3JI0KEHUsI y4eOHOTo MaTepHalia ¢ yueToM 0COOEHHOCTEH CTYACHTOB.

- JlabopamopHvle 3anamus — oaHa UX 3PQPEKTUBHBIX (HOPM MPOBENEHUS AyTUTOPHBIX
3aHATUH B By3€, yIIIYOJSIOT M 3aKPEIUISIIOT TEOpeTUIeCKHe 3HaHusI. Ha 3THX 3aHATHAX CTYIEHTHI
OCBaMBAIOT  KOHKPETHBIE  METOAbl  W3YYEHUS  JUCHUIUIMHBI, MPHOOPETAIOT  HABBIKU
CaMOCTOSITeNIbHOW paboThl ¢ mpubopaMu M COBpeMEHHBIM obopynoBanueM. Ha abopaTtopHbix
3aHATUAX CTYACHTHI OCBAaWBAIOT IIOCTAHOBKY W BEJCHHE OKCIIEPUMEHTa, Y4YaTcs YMEHHIO
Ha0JII0/1aTh, OLIEHUBATh IOJYYEHHBIE PE3YJIbTAThl, J€JaTh BbIBOJABI M 0000mIeHUs. Benymueit
LENbI0 JTa0OPATOPHBIX PAa0OT SABIAETCS OBJIAJCHUE TEXHUKON IKCIEPUMEHTa, YMEHHE peularh
NPaKTUYECKHE 3a/1a4d IyTeM IIOCTaHOBKH ombITa. [y Bcex abopaTopHBIX paboT, KOTOpBIE
BBIMOJIHSAIOT CTYJACHTHI, Ha Beaylled Kadeape cOCTaBISAIOTCS METOJMYECKUE yKa3aHMs,
coJiepiKalllie ONHcaHue paboThl, MOPAJOK €€ BBINOJIHEHUS U ¢GopMmy otueta. JlabopaTopHoe
3aHATUE TPOBOJAUTCS B COCTaBE AaKaJIEMHUECKOM TpYMIbl C pa3eleHHeM Ha MoAarpymisl. B
BOJHOM YacTH 3aHATUS INPOBOJUTCS 3HAKOMCTBO CTYJEHTOB C COJEpKaHMEM HpPEeICTOsIEN
paboThl, MOKa3 CHOCOOOB BBIMOJHEHHUS OTHAENbHBIX OINEpaluii, HAIOMUHAHUE OTAEIbHBIX
MOJIOKEHUHN TI0 TeXHUKe Oe30macHOCTH. OCHOBHAS YacTh JIA0OPATOPHOTO 3aHATHS 3aKITI0YASTCS
B IIPOBEJCHUE CTYJEHTOM JIaOOpaTOpHOW paboThl. 3akKIOUMTENbHAs 4YacTh IMpelycMaTpUBaeT
MOJIBEICHUE WTOTrOB BBIMOJIHEHHOM JabopaTopHOi paboTsl. I[lo ompeaeneHHBIM Temam
7a00paTOpHBIX pabOT NMUCHBMEHHBIN OTYET BBHIMOJHAETCS CTYACHTAaMH KaK CaMOCTOSATENbHas
pabora.

- Ilpakmuueckue 3amamus — OSTO 3aHATHE, MPOBOJAUMOE IOJ PYKOBOACTBOM
npenojaBaresiss B yueOHON ayAMTOPHUM, HANpPaBJICHHOE Ha YriayOJjeHHe HayYHO-TEOPeTHUYECKHX
3HAaHUH W OBJAJCHHE ONpPEICNCHHBIMH METOJAMU CaMOCTOSTENbHOM pPaboThl, KOTOpOE
bopMHpyeT MpaKTHUECKUE yMEHHUSI.

- Konnokeuymer — BuJ Y4eOHOTO 3aHATHS, MPOBOAMMOIO C LENbIO TPOBEPKH U
OILICHUBAHWs 3HAaHWUU ydamuxcs. KOoIJIOKBIYM MOXeET MPOBOAUTHCS B (hOpME MHIMBHUIYATHHON
Oecenpl MpenojgaBarens cO CTYAGHTOM WJIM Kak MaccoBbli ompoc. B xome rpymmoBoro
00CYyXJIeHUS CTY/ICHThI y4aTcsl BbICKa3bIBaTh CBOIO TOUYKY 3PEHHUS IO ONpeAeIEHHOMY BOIIPOCY,
3alUIIATh CBOE MHEHUE, PUMEHsIsI 3HaHUs, MOJIyYEeHHbIe Ha 3aHATHAX MO IpeaMery. B xoxe
KOJJIOKBUYMa MOT'YT TaK)Ke IMPOBEPATCS MUCbMEHHBIE Pa0OTHI CTYAEHTOB.

- Camocmosamenvuas paboma cmyoenmos (cMm. 1. 4.4).

- Hucmanyuonnvie  obpasoeamenvhvle  mexnonocuu. 1log — TUCTaHIMOHHBIMU
00pa3oBaTeNbHBIMU TEXHOJOTHSIMUA MMOHUMAIOTCSI 00pa30BaTeNbHbIE TEXHOJIOTHH, Peau3yeMble
B OCHOBHOM C NMPUMEHEHHEM HMH(OPMAaLOHHO-TEIEKOMMYHHKAIIMOHHBIX ceTel. [Ipu ocBoeHun
JTUCHUTUTMHBL « MUKPOOHOIOTHS U BUPYCOJIOTHS» UCHOB3YIOTCS CIICAYIOIINE TEXHOIOTHH:

= KelicoBas TEXHOJIOTHs — opMa AUCTAaHIIMOHHOTO OOYyYEHHs, OCHOBAHHAs
Ha MPEJOCTaBICHUU 00ydJaromuMess HHPOPMAITMOHHBIX 00pa30BaTEIbHBIX PECYPCOB
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B BHIC CIEIUATM3UPOBAHHBIX HAOOPOB y4eOHO-METOIMYECKUX KOMILIEKCOB C
HCIIOJIb30BAHUEM PA3IMYHBIX BHIOB HOCHTENEH HHpOpMaIu (KeHCcoB);

" HHTEPHET-TEXHOJIOTHS — CIIOCcO0 AUCTAHIIMOHHOM Mepenadn HH(pOpMAaIHH,
OCHOBaHHBIM Ha HCIIOJIb30BAHUHU TJI00aIBHBIX U JIOKAIBHBIX KOMIIBIOTEPHBIX CETEH
JuIst o0ecriedeHust OCTyna 00yYaromuxcss K HH)OPMAIIMOHHBIM 00pa30BaTeIbHBIM
pecypcaM u Uit OPMUPOBAHHUS COBOKYITHOCTH METOJNYECKUX, OPraHU3AIl[MOHHBIX,
TEXHHYECKMX W IPOTPAMMHBIX CPEICTB pealM3allMd W YIPAaBICHUS yYeOHBIM
IPOIECCOM HE3aBHCHMO OT MECTa HaXOXKJICHHs ero cyObekToB. Mcmomb3yercs
O6pasoBarenbublii mopran UI'Y - educa.isu.ru.

Vill. OHEHOYHBIE MATEPHAJIBI VIS TEKYIIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIINA

Ouenounvie mamepuanvt meKyuieco KOHMPOA POPMUPYIOMCA 6 COOMEEMCMEUU C
JIHA ynugepcumema.

B pamkax aucuuminHbl « MUKpOOUOJIOTHS M BUPYCOJIOTHSD) MCIIOJIB3YIOTCS CIEIYyIOIHe
(GOpPMBI TEKYIIETO KOHTPOJIS:

- YCTHBIN OIIpOC,

- TECT,

- TBOpYECKHUE 3a/1aHus,

- KOJUIOKBUYM,

- CUTYallIOHHbIE 33/1a4H,

- MIChbMEHHas padoTa,

- maboparopHas pabora,

- KOHTPOJIb CAMOCTOSITEIIbHON pabOTHI.

@DOH/I OLIEHOYHBIX CPEJICTB BKIIOYAECT:

- (hOHZ TECTOBBIX 3aJaHUN IO AUCIUIIIUHE,

- TeMaTUKa U MaTepuabl 3aJjaHui,

- TEeMaTHKa U BOIIPOCHI K KOJIJIOKBHYMAaM,

- HabOp CUTYallMOHHBIX 3aJIaHUH,

- TeMbI JJAOOPaTOPHBIX padoT,

- 3a/1aHu 14 1a00paTOpHbIX padoT,

- BOIIPOCHI U1l caMocTosATenbHOro n3ydenus (CPC)

- BOIIPOCHI U OMJIETHI JUIsl K3aMeHa,

- KpUTEPUH OLICHKH 3HaHUI CTYJEHTOB.

HaznaueHue o1leHOUYHBIX CPECTB: BBIIBUTH cpopmupoBaHHOCTh KomnereHuui OIIK-1 u
OIIK-2 (cm. paszzen ).

JleMOHCTpPallMOHHbIE BAPMAHTHI TECTOB /ISl TEKYIEro KOHTPOJIs
1. MeTtoa BbljieJIeHHs YUCTBIX KYJIbTYP NPeIT0KUII:
a) A. Ban JleBeHTyK
0) P. Kox
B) U. 1. MeunukoB
r) JI. C. [lenkoBckuii

2. Kakoii T ciopoo0pa3oBaHus XapakTepeH s dakrepuii poaa Bacillus:
a) MJICKTPUAUATBHBIN

0) KIIOCTpUANATIbHBIH

B) OalMIUISIPHBIHA

3.1. Ykaxure Ha KakoM pucyHke (A win b) m3o0paxkeHO cTpoeHHe KJIETOYHOM
CTEHKH I'PaMIIOJIOKUTEJbHBIX H TPAMOTPHLATEIbHBIX OaKTepHii;
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3.2. YkaxuTe COOTBETCTBHE CTPYKTYP (IIMTOIUIa3Ma, IUTOIJIa3MaTuIeckass MeMOpaHa,

NENTUIOTIIMKAHOBBIM  CJIOHM, TEpUIUIa3MaTHYeCKOe MPOCTPAHCTBO, HApy)KHas MeMmOpaHa)
nudpam HA PUCYHKe:

4. Tun nNUTAaHUS TPOKAPHOT, HMCHOJBL3YIOIIHMX HIHEPrHI0 CBeTa M OpPraHu4YecKHe
BeleCTBa, HA3bIBAETCH:

a) XeMOJUTOTPODHBIN

0) xeMoopranoTpo(HbBIN

B) poTomuTOTpOdHEII

r) poTtoopraHoTpodHbIH

no

o

»w

Bonpocs! 1J1s1 NOATOTOBKH K KOJUIOKBHYMAaM
KosiokBuym Ne 1 (1 yac)
Tema: «Mopghonozuueckoe paznooodpaszue npokapuomy
['pymmer mpokapuoT 1Mo MOpP(OIOTHH.
Mopdornoruueckoe pazHooOpazue KOKKOBbIX (popM. [IpuBectu npumepsl.
[TanoukoBuaHble OakTepun — HecrmopooOpasyromue nanodku. [Ipusectun 2-3 mpumepa
HECIOpOoOOpa3yoIuX MNajlloyeK — MPU YCTHOM OTBETe Ha JOCKE MUCATh JIATUHCKOE
Ha3BaHME BHUJA; YKa3aTb, CAIPOQUTHBIA WM MaTOr€HHBINH BUJ; €CIM CanpoPUTHBIN, TO
yKa3aTb MecCTa OOWTaHMs, 3Ha4deHHWE /s TPHUPOJbl W/WIM YEJIOBEKa; €CIU BUJ
NaTOTeHHBIN, YKa3aTh, KAKyI0 MH(QEKINIO BHI3BIBAET Y UEJIOBEKA.
Crniopoobpa3yromnue najiodku. Tumsl cnopoodpa3zoBanus. PacnonoxeHue crop B KIETKe.
[IpuBectu 2-3 mpumepa cropooOpa3yoomuX HalouyeK — MPU YCTHOM OTBETE Ha JIOCKE
nucaTh JIATUHCKOE Ha3BaHME BHUJA; YKa3aTh, KaKOW THUI CIIOPOOOPAa3OBaHMUS;
canpo(UTHBIA WINM NaTOreHHBIH BUJI; €ClU canpo(UTHBIN, TO yKa3aTb MecTa OOUTaHMS,
3Hau€HUe JMJIs MPHUPOJAbI W/WIM 4YellOBeKa; €CAM BUJ IaTOT€HHBIM, yKa3aTh, KaKylo
UHQEKINIO BHI3bIBAET.
UzButsie popmel. [IpuBectu nmprumepsl BAOPHOHOB, CIIUPHILIT U CIIUPOXET.
Tumsl XryrukoBanusi y npokapuoT. IIpuBectu mpumepsl, A KakuxX poOB OaKTepHid
XapaKTepeH TOT WJIK UHOW TUM JKT'yTUKOBaHUS.
KouiokBuym Ne 2 (1 yac)
Tema: «Cmpykmypa, Xumuueckuii cocmae u yHKuyuu KOMHOHEHM 08 NPOKAPUONH O
knemku. Mopgonocuuecku oughgpepenyuposannvie Knemku npoKapuon»
Pu6ocombl mpokapuor.
BaytpunuronnazmMaTuyeckue BKJIFOUEHUS: XJIOPOCOMBI, (UKOOMITHCOMBI,
KapOOKCHCOMBI, a3pOCOMBI, MAarHETOCOMBI, 3alIaCHbIE BEIIECTBA, OETKOBBIE BKIIOUCHUS Y
Bacillus thuringiensis.
BayTpunuromniazmarnyeckue MeMOpaHsbl.
I'enernyeckuii anmapat npokapuot. Hykieonn. Ihnasmunsr.
[{uromnazmarnueckass memOpana (L[IIM) mpokapuoT, XUMHUYECKH COCTaB, CTPYKTYpa,
¢ynkunu. Ocobennoctu LIIIM apxeii.
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Knerounas crenka npokapuoT. OcCOOEHHOCTH CTPOEHUS U XHMHYECKOIO COCTaBa
KJIETOYHBIX CTEHOK TPAMIIOJIOKUTEIBHBIX W IPaMOTPHULATENIBHBIX  OaKTepHil.
Oco0eHHOCTH KIIETOUHBIX CTEHOK apXeil. @YHKINU KIETOYHON CTEHKH IPOKapUoT.
Kancysmbl, cIM3UCThIE CIIOU U YeXJIbl. XUMHUYECKUI COCTaB, CTPYKTYypa, (QyHKITHH.
CrpoeHue KIryTUKOBOIO annapara 6akTepHi.
MUKpOBOPCUHKH: OOBIKHOBEHHbIE MW, F-muim. XUMHYECKH COCTaB, CTpPOCHUE,
GyHKIHH.
OcHOBHbIE THUNBl JBWKEHUS NPOKApUOT (IUIaBaHUE, «POEHHUE», CKOJIbKEHUE,
HOJTATUBAIOLIEE ABUKEHHUE U JIp. ).
Mopdonoruuecku nuphepeHIIpoBaHHbIE KIETKH MPOKAPHOT:

1) 1lucThl M aKHHETHL.

2) DHAOCIIOPHI IPAMIIOJIOKHUTEIBHBIX OaKTepHii, 00pa3oBaHKUEe, XUMUUECKHI COCTAaB,

CTpOCHME, CBOICTBA.
3) DK30CHOpkI U FHIOCIIOPHl AKTHHOMHIIETOB.
4) TopmoroHuu u 0acouucTsl. I'eTepoucThl U OAKTEPOUIBL.

KosnokBuym Ne 3 (2 yaca)
Tema: «Oowan xapaxmepucmuka memaboauszma npoxapuom. Cnocoowt
CyuLecmeosanus npoOKapuon)
[TueBble NOTPEOHOCTH MTPOKAPHOT.
Pa3HooOpasue croco0oB CyleCTBOBaHUS M TUIIOB KHU3HU Yy IpoKapuoT. PoToTpodsl U
XeMOTpO(dbI, TUTOTPO(DPBI U OPraHOTPOQHI.
CoueraHnus OCHOBHBIX BHUIOB JHEPreTHUECKOTO W KOHCTPYKTHBHOTO METaboIm3Ma,
ONpeNieNIAIoUe  CIOCO0  CYIIECTBOBAHUS  IPOKApUOT:  XEMOJIMTOABTOTPO(HUS,
XEMOJIUTOTETEPOTPOPuS, XEMOOpPraHOaBTOTPODU, XeMOoOoOopraHorereporpodus,
¢doronuToaBTOTOPMUS, ¢doronuTorerepoTpodus, ¢doToopraHoaBTOTpOdUS,
dboToopranoreTepoTpodus.

KosuiokBuym Ne 4 (4 yaca)

Tema: «Ilymu nonyuenusn snepzuu, 0OCHOaHHblEe HA cyOcmpamHuom pocghopunuposanuuy

1.

OOmras xapakTepucTika OpokeHuid. OnpeneneHue MOHATUS «OpokeHuey». OnpeneneHue
HNOHATUSL «cyOcTpatHoe ¢ocdoprinpoBanue». COpaxxuBaeMble U HecOpaKMBaeMble
coenmuHeHus. [IpomykTer OpoxeHuil, Bumbl OpokeHWd. YepTbl NPUMHTUBHOCTH
OpOXKEHUH.

[omModepMeHTaTUBHOE  MOJIOYHOKHCIIOE OpokeHme. buoxumuss ~ mporecca.
XapakTeprcTUKa TOMOGEPMEHTATUBHBIX MOJIOYHOKUCIIBIX OaKTEepUi, paclpOCTpaHEHUE
¥ POJIb B TIPHPO/IE, UCIIOIH30BaHKUE B MUIIEBOH MPOMBIIIICHHOCTH.
[etepodepMeHTaTUBHOE  MOJIOUHOKHCIIOE  OpokeHue.  bumoxumms  mporecca.
OKUCIHUTENBHBIA TIeHT030(pOoChaTHBI MyTh. [ eTepoepMEeHTaTUBHBIE MOJIOYHOKHCIIBIC
OakTepuu, paclpoCTpaHEHHUE B IPUPOJIC, UCIOIb30BAHKE B MHUIIEBON MPOMBIILICHHOCTH.
3HaueHHe MOJIOYHOKHCIIBIX OaKTEepHid JJIsl OpraHu3Ma YeIoBeKa.

[lpuBenmuTe  mpUMEpbl  CIOHTAHHOTO  MOJIOYHOKHCIOTO  Opoxenus.  Kaxwue
MHKPOOHOIOTUYECKUE MPOLIECCHI TPOUCXOIST MPH KBAIGHUH KaIyCThI?

CrnuproBoe Opoxenue. OOpa3zoBaHue dTaHoNa JIpoxokaMu. OTHoIEHUE Apoxoke K Oa.
O¢pdexr Ilacrepa. Ddpdexkr KpeOrpu. XapaxktepucTuka ApOXKeH, MNPOMBIIUIEHHOE
UCTIOJIb30BaHUE.

MacnsiHokucaoe OpokeHue. broxumms mnpomecca. XapakTepucTuka OakTepuil poja
Clostridium. Caxapoautudeckue, MpOTCOTUTHUCCKUE, TYPHHOIUTHUECKUE KIOCTPUIHH.
PacnipocTpanenue u 3Ha4eHUE KIOCTPUAUEB B ipupoe. [IpakTHueckoe NCIoIb30BaHuE.
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KojyokBuym Ne 5 (2 yaca)

Tema: «Ilymu nonyuenusn Inepeuu, 0OCHO8AHHble HA homodocdopunuposanuuy
Ornpezenienne MOHATHH «OaKTepuanbHbIN poTocuHTEe3», «poTodochoprmmpoBanue.
OxkcureHHbIC U AHOKCUTEHHBIC ()OTOTPO(DHBIC OAaKTEPHH.

[TurMeHThl aHOKCUTEHHBIX (POTOTPOPHBIX OaKTEPHUi.

DOTOCHHTETUYECCKUH ammapaT aHOKCUTCHHBIX (POTOTPOPHBIX OAKTEPHIA.

MexaH13M aHOKCUTEHHOTO (JOTOCHHTE3A.

XapaKkTepuCTUKA aHOKCUTEHHBIX (HOTOTPOPHBIX OAKTEpHid, UX PACTIPOCTPAHEHHE U POJIb
B TIpUpOIC.

7. becxmopodumibHbIi (OTOCUHTE3 TATOOAKTEPHIA.

oouhkwdE

KosutokBuym Ne 6 (2 yaca)
Tema: «Ilymu nonyuenus Inepeuu, OCHOBAHHbIE HA OKUCUMETIbHOM
docgopunuposanuuy

1. JlaiiTe ompeneneHHe TMOHATUAM <«bIXaHUE», «a3pOOHOE J[bIXaHUE», «aHa’poOHOE
npixanuey. Kakue Gaxtepun Ha3piBaroT opraHotpodusiMu? Kakue GakTepuy Ha3bIBArOT
mutoTpogubMu? YTO Takoe mnojHOe okucieHue? YTo Takoe HENOJHOE OKHUCIIECHHE
Cxema a’poOHOro AbIxaHus (Ha IpUMepe a’poOHBIX XEMOOPraHOTPO(HBIX OaKTepHil,
OKHCIISIOIINX TIIIOKO3Y).

2. I'me y mpokapuoT JOKaJIM30BaHbI IbIXaTeIbHbIE (31eKTpoHTpaHcnopTHbIe) nenu (DTLL)?
Yro npencTasiseT co0oit apixarenbHas 1enb? M3 kakux nepeHocyuKoB COCTOUT?

3. Kak ¢ynkumonupyer OTL? Yto Takoe «okuciutensHoe QochopumupoBaHue»?
Ckonbko AT® obpasyercs B Xx0/1e a3pOOHOT0 IbIXaHHs Ha OJJTHY OKUCICHHYIO MOJIEKYITy
TJIFOKO3bI Y 9YKapHOTHYECKUX MUKPOOPraHu3MOB U mpokapuot (y E. coli)?

4. Tpynmsl a3poOHBIX XeMOOPTraHTPO(HBIX OAKTEPUIA:

a) Meranorpopsr u Metunotpodsl. Kakume cyOcTparsl oxucisior? MetaHoTpodsr:
MEXaHU3M OKHCIIEHUS MeTaHa, WCTOYHHMKHM yriepojga, Mecrta obOuranus. IIpakruyeckoe
WCIIOJIb30BaHNE METaHOTPO(DOB.

6) AMMmoHu¢unupyoomue Oakyrepuu. UYto Takoe amMMoHu(pukanusa? Kakue akTuBHBIE
aMMoHHU(UIMpyoImKe OakTepuu 3Haere? 3HaueHWe aMMOHH(UKaTOpoB B mpupone? Kaxum
00pa30M MPOUCXOAMUT PA3NIOKEHHE OETKOB, Kakre (hepMEHTHl HEOOXOIUMBI JIJIsl 3TOr0?

B) llemmronozopaspymatonue Oaktepuu. Kakue a’poOHBIE IEIITIOI030pa3pylIAoIIne
Oaktepuu (LETION030MUTHKN) 3Haere? KakuMm o00pa3oM oCylIlecTBIsSeTCS pa3iokKeHue
LEJUTI0NI03bl MUKPOOPTraHu3MaMH (Ha3BaTh ATarbl, pepMeHTHI)?

5. Yro takoe xemocuHTe3? Kakoil yueHsblil BliepBble OTKPBLI 3TO sBJICHHUE?

6. OCOOCHHOCTH JBIXAaTENBHBIX IIeTIeH XeMOIUTOTPO(PHBIX IPOKAPHUOT.

7. TI'pymnmel XeMONTUTOTPO(MHBIX MPOKAPUOT: HUTPUPHUIMPYIOLIHE, THOHOBBIE, BOJAOPOIHbIC
OaxkTepuu, Kene300aKkTepun, KapOOKCUA00aKTEPUH.

8. AmnaspoOHoe npixanue. HutpatHoe, cynbdarHoe, cepHOe, KapOOHATHOE, <OKEeNE3HOE»
TIBIXaHUE.

KousnokBuym Ne 7 (3 yaca)
Tema: «Ilpunyunst cucmemamuKku u uOeHMuUPUKAyUU NPOKAPUOM)

1. Yro takoe «muramm»? Uro Takoe «uucTas KyiabTypa»? UTo Takoe «BapuaHT»?
MopdoBapsl, cepoBaphbl, pe3UCTEHCBAPHI, (aroBapsl, natoBapbl. OnpeneacHe MOHITHS
«Bua Oakrepuit». Uto Takoe «1omeHn»? Kakoil ydeHbIH MpemIoXui TPeXIOMEHHYIO
CHUCTEMY KJIETOYHBIX OopraHn3mMoB? Ha kakue aBa JOMEHa JensaTCs NpOKapuoThl? UTo
Takoe «pumna (pumym)»?

2. Howmenknarypa npokapuotr. Kakue ocoOEHHOCTH NMPOKApUOT OTpa)karoTcs B Ha3BaHUM
POJIOB M BUJIOBBIX 3MHUTETaX?

3. Ompenenurenu Oaktepuid. [IpuHIMN pacronoxeHus wmarepuaia B 9-M UW3IaHUU

onpenenutenss bepmku. PykoBomcTtBo bepmku mo cucreMaTHdecKol OaKTEpHOIOTHH
(2001-2007).
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Tema «I pynnvt npoKapuomHuvlxX Op2anu3mMoe)
Apxen. OCOOEHHOCTH M OTIUYHS apXel OT OaKTEpHid.

Kpatkas  xapakrepuctuka ¢uiubl  Crenarchacota —  Kpenapxeorel. HasBath
npejcTaBuTelNel, yka3aTb MecTa OOUTaHMsl, TEMIIEPATypHBIN 1HANa30H.
Kparkas xapakrepuctuka ¢uisl Euryarchaeota — OBpuapxeorsl. XapaKTepHCTHKA

METaHOTE€HOB. XapaKTepucTuka rajodakrepuii (kmacc Halobacteriaceae).

Jomen Bacteria. Xapakrepuctuka BakHeimux ¢un qomeHa Bacteria:

e @wua Actinomycetota (Actinobacteria).

e O@wma Bacillota (Firmicutes). Kparkas oOmias xapaktepuctuka. XapaKTepHUCTHKA
poxa Bacillus u Clodtridium.

e ®una Pseudomonadota (Proteobacteria):

1) Knacc Alphaproteobacteria — kparkas o0Imasi XapaKTEpPHUCTHKA; OXapaKTePH30BaTh
pox Rhizobium; oxapakrtepu3oBath cemelictBo Rickettsiaceae Ha mpumepe Rickettsia
prowazeki — Bo30yauTess S1UIeMUIECKOTO CHIITHOTO TH(]A.

2) Knacc Betaproteobactereia — kparkast oOIas XapakTepUCTHKA,; OXapaKTePH30BaTh
pox Neisseria u Bo3oyautens Neisseria gonorrhoeae.

3) Kimacc Gammaproteobacteria — 1. Xapaktepuctuka cemeiictBa Enterobacteriaceae;

XapakTepUCTHKa THITOBOro poaa Escherchia na npumepe Escherchia coli, E. coli kak

CaHWTapHO-TIOKa3aTeNbHBI MHKpoopranu3m. 2. CewmeiictBo Pseudomonadaceae.

Xapakrepuctuka poaa Pseudomonas, xapakrepuctuka Pseudomonas aeruginosa. 3.

[Mopsinok Vibrionales — oxapakrepusoBats poj Vibrio u Bua Vibrio cholerae.
®wuuta Spirochaetota.

. duna Mycoplasmatota.

KosiokBuym Ne 8 (4 yaca)

Tema: «Hexknemounvie gpopmol opeanu3zayuu (RpUOHBL U 6UPYCHL))
[Tpuonsl. [IproHHbIE HHOEKITUH.
Bupycel: onpezaenenue, npupoja.
[TpoucxoxaeHue BUPYCOB.
®dopma, CTPYKTypHask OpraHu3alus U XMMUYECKUH COCTaB BUPYCOB.
@a3bl Pa3sBUTHS U PA3MHOKEHUS BUPYCOB.
Tunbl B3auMmojeiicTBUA BHUpyca W KJIeTKH. AOopTuBHas uH¢pekuus. IIponykruBHas
uHpexnusa. Jlutuueckuit T B3aumojeiicTBust [lepcuctentHas uHOEKIUS.
WuTterpatuBHast HHpEKIUS.
baktepuodaru: ymepeHHble U BUPYJIEHTHBIE. SIBI€HNE TU30T€HUH.
Cucremaruka u kinaccupukanus BupycoB. Knaccupukanus MexayHapoIHOTO KOMUTETa
II0 TakCOHOMHMH BHpycoB. OmnpeneneHue NOHATHS «BUI Bupyca». HomeHknatypa
BUpycoB. Kpurepuu coBpeMeHHO! KiIaccu(pUKaIi BUPYCOB.
Knaccudukanus Bupycon no bantumopy. XapakTepucTika OCHOBHBIX TPYIIIT BUPYCOB IO
bantumopy.

Ouenounvie mamepuanvl 0,14 RPOMENCYMOUHOU ammecmayuu é hopme IK3amena.
®dopma MPOMEXKYTOUHOM arTecTanuu - Ik3amen. Cuctema oueHok: nsaTudamibHas. OC

3TOr0 THIIA JOJDKHBI BBIABISATH CTENEHb OCBOEHHUS TEOPETHMUECKMX 3HAaHUM Kak 0a3zy s
dbopMUpOBaHHUS  KOMIIETEHIMM, yMEHHMsSI HMX HPUMEHATh B CHUTYyalUAX, MOJIEIHPYIOLIUX
npodeCCHOHATIBHYIO JEATENbHOCTb, a Takxke chopMupoBaHHOCTh KomreTeHuuit OITK-1 u OIIK-
2, 3asBNeHHbIX B paznaene 1.

IIpumepHBIi CIMCOK BONPOCOB K IK3aMEHY
[lpenmer u  3amaun  MuKpoOuosoruu. OOBEKTHl MHKpoOuonoruu. OCHOBHBIE
HaNpaBJICHUS PA3BUTHA COBPEMEHHOM MHKpOOMOJOTWMH: o00mas, MEeIUINHCKAs,


https://en.wikipedia.org/wiki/Mycoplasmatota
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CaHUTAapHas, BETEPUHApDHAs, IIPOMBIIUICHHAs, IIOYBEHHAs, BOJHAs, KOCMHUYECKas,
reoJoru4eckasi, reHeTuKa MUKpOOPraHU3MOB, 3KOJIOTUSI MUKPOOPTaHU3MOB.

VcTopus BOBHUKHOBEHHUS U PA3BUTUSA MUKPOOHOIOrUU. OTKPBITHE MUKPOOPTaHU3MOB A.
JleBenrykom. Mopdonorudeckuii mepruo1 pa3BuTus MUKpoOnooruu. GU3noI0rnIecKuit
nepuoJl pasButus Mukpoouosorun. Hayunas nestensHocTh JI. Ilactepa (u3ydeHue
npupozsl OpokeHni, HHPEKIMOHHBIX 3a0oneBanuil). MccnenoBanus P. Koxa B obmactu
MEIUIIMHCKOW MuKpoOuosioruu. Bxmang WM. M. Meunukoa, H. ®. I'amamen, C. H.
Bunorpaackoro u Apyrux y4eHbIX B pa3BUTHE MUKPOOHOJIOTHH.

CoBpeMeHHbII nepuoJl pa3BUTH MUKpoOuosoruy. Mcnoab3oBaHre MUKpPOOPTraHU3MOB B
OMOTEXHOJOTHH, OMOTHAPOMETAJUIYpruM, Ouopemenuanud. MHKPOOHOIOTHUECKUE
npenapaTsl AJIs 3alUThl pacTeHU Ha ocHoBe Bacillus thuringiensis. buoynoOpenus Ha
OCHOBE a30ThUKCUpyromuX OakTepuit. MukpobHas yrunuzanus ThO n apyrux oTxoa0B.
[Tony4yenue 6uoToIuIMBa.

[TpokapuoTHbIE U 3yKapUOTHBIE MUKPOOPTraHU3Mbl, OCHOBHBIE Pa3INUHMsL.

Mopdonorust mpokapuoT.

CrpoeHrie, XUMHUYECKHI COCTaB W (DYHKIMH KOMIIOHEHTOB MHPOKAPUOTHON KIIETKH.
[Muroruiazma. PubGocombl. BHyTpuuurTomnazMaTuyecKhe BKIIOUEHHS: XJIOPOCOMBI,
¢ukoOUINCOMBI, KapOOKCHCOMBI, a3pOCOMBbI, MarHeTOCOMbI, 3alacHble BELIECTBa,
6enkoBbie BKIroueHus y Bacillus thuringiensis. BuyrpunuTorniazmarnyeckue MeMOpaHbI
(poTocuHTETHUECKME MEMOpPAHBI U JIP. ).

I'enernueckuid  anmapar  npokapuor. Hykneoua. Ilmasmuael.  Murpupyromme
TeHETUYECKUE 3JIEMEHTHI (TPaHCIIO30HEI, |S-3meMeHTHI).

[Mutomnazmarudeckas memOpana (LJIIM) mpokapuoT, XUMHUYECKUI COCTaB, CTPYKTYpa,
byakuun. Ocobennoctu LIIM apxeit. MexaHu3Mbl MEMOPaHHOTO TPAHCIIOPTA.
Knerounas creHka nmpokapnoT. XUMHYECKHH COCTaB M CTPYKTypa KJIETOYHOM CTEHKHU
Oaxtepuil. ['paMmonoxuTensHble M IpaMoTpuulaTesbHble OakTepun. OCOOEHHOCTH
KJIETOYHBIX CTEHOK apxel. DyHKIMN KIETOYHON CTEHKH MPOKapHOT.

Karicynbl, causucTeie ciiou 1 yexJibl. XUMUYECKHIl COCTaB, CTPYKTYpa, (QyHKILIUH.
XKryrukoBblif anmapar Oaktepuil. CTpoeHHE, XMMHUYECKMH COCTaB, pPacIoJIOKEeHUE
KT'YTUKOB. MeXaHu3M JBHXEHHUS. MHKPOBOPCHHKH: OOBIKHOBEHHbIE MW, F-Tuu.
XUMHUYECKUH COCTaB, CTPOEHUE, (QYHKIIHH.

OcHOBHbIE THUMNBl JBWKEHUS NPOKApUOT (IJIaBaHUE, «POEHHUE», CKOJIbKEHUE,
HOJTATUBAIONIEE ABM)KEHHE U JIp.). TaKCUCHI Y TPOKapHUOT.

Mopdonoruuecku auddepeHIpoBaHHbIE KIETKH MTPOKAPUOT. DHAOCHOPHI, ITUCTHI,
aKUHETHI, 9K30CHOopbl. ['OpMOroHnH, 6aeoLUCThI, TETEPOLIUCTHI, OAKTEPOHIBI.

OHJOCTIOPHl T'PaMIIOJIOKUTEIbHBIX OakTepuil, 00pa3oBaHME, XHUMHUYECKUH COCTaB,
CTPOEHUE, CBOWCTBA.

Pasmuoxenue npokapuotr. Crioco0Obl pazMHokeHus. bunapnoe nenenue. ®a3pl aMuTO3a.
IToukoBaHue. MHOKECTBEHHOE JI€TICHUE.

Poct knerok u poct momynsiuuu Oaxrtepuid. [lapamerpsl MHKpOOHOro pocrta: Bpems
reHepaluu, yaeldbHas CKOpocTh pocta. Poct OakTepuil B mepHOAMYECKON KYIBTYpE.
KpuBas sxcnonennuanbHoro pocra. HempepsiBHOE KynbTHBHUpoBaHue. Poct Oaktepuil B
xemocrate. YpaBHeHME MOHO; KprBasi HACBIILIEHUS.

OtHowenue npokapuoT Kk Oy (obnuratable a3po0bl, MUKPOa3poduiel, GhakyIbTaTUBHbIE
aHadpoObl, 0OIUraTHBIE aHA’POOBI, A3POTOJIEPAHTHBIE aHAIPOOHI).

BnusiHue Ttemmeparypbl Ha JKH3HEAEATEIbHOCTh MHUKPOOPraHuM3MOB. TemmeparypHbIit
nuarnasoH. [lcuxpodunbl, Me30¢puiIbl, TepMODUIBI U UX paAcIpOCTpaHEHHE B MPUPOJIE.
Mexanu3mbl NCUXpO- M TepMopuiuu. lcnoiab3oBaHHE BBICOKMX TeMIeparyp s
MHAKTUBAllMM MUKPOOPIraHW3MOB. Vcmonb3oBaHME HU3KUX TEMIIEpaTyp AJs XpaHEHUs
MUKPOOPTraHU3MOB.
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Bmusane pH cpeasl Ha KHM3HEACSATENIBHOCTH MHUKPOOPTAaHU3MOB.  ATUI0PHUIIBI,
HelTpoduibl, amkanouibl, MX pacnupocTpaHeHue B npupoge. Mexanusmel pH-
roMeocTasa.

XUMHYECKUN COCTaB MPOKAPUOTHOW KJIeTKH. [luineBbie MNOTPEOHOCTH MPOKAPHUOT.
Hcrounuku yrnepoga. ABToTpodsl U rereporpodsl. Canpodurbl M MapasHThL.
Onurorpodsr u xomuotpoder. Hcrtounuku aszora, cepbl, (ocdopa. Heobxoaumocts
noHoB MetawioB. [lotpebHocTH B (akTopax pocra. AyKCOTphbl U MPOTOTPOPHL
['MapoMUTHKY, TPYIITBI THAPOIUTHKOB. ['a30TpodsI.

Pa3zHoo0Opa3ue crnoco6oB CylecTBOBAHUS U THIIOB JKU3HU y Npokapuor. ®otorpodus u
xemoTpodust. Jlutorpodus u opranorpodpusi. ABrorpodus u rereporpodus. CrocoOsI
cyllecTBoBaHMsA npokapuoT (8 tuno). OOiuuratHelid M (GakyJIbTaTUBHBIA THII
MeTaboIr3Ma.

[lpyuHIMN OpPUTOTOBICHUA MMTATENBHBIX Cpel. TuIbl Cped, HCIOJb3yeMble Ul
KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB. Y CJIOBUSI KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.
OO6was xapakrepuctuka OpoxeHuid. Onpenenenue NoHATHs «OpoxeHue». bpoxeHnne kak
sHepreTudeckuil npormecc. OnpeneneHne MOHATUS «cyOcTpaTHOe (ochopummpoBanmey.
COpaxuBaeMble U HecOpaxkuBaeMble coenuHeHUs. [IpogykTel OposkeHui, BHUIIBI
OposxeHmid. YepThl IPUMUTHBHOCTH OPOKEHHIA.

['omoepmenTaTuBHOE MOJIOYHOKHCII0€ OporKeHHe. bruoxumus npotecca.
XapakTepucTuka roMOpEpPMEHTaTUBHBIX MOJOYHOKHUCIIBIX OAaKTepui, paclpOCTpaHEHUE
U pOJib B IPUPO/IE, UCIIOIB30BAHNE B MMUIIEBON MPOMBIIIIEHHOCTH.
[etepodepmMeHTaTUBHOE ~ MOJIOUHOKHCIIOE  OpokeHue.  buoxummsa — mpormecca.
OxucnurenbHplid neHTo30¢hocharHpiii nyTh. ['eTepodepMeHTaTUBHBIE MOJIOYHOKHUCIIBIE
OakTepuu, paclpoCTpaHEHHE M poJib B HPUPOJE, HCIOIb30BaHUE B MHUIIEBOU
HPOMBIIIJIEHHOCTH.

CnuproBoe O6poxxenue. O6pa3zoBanue dTaHosna apoxokaMu. OTHomeHue Apoxokeit Kk Oa.
O¢pdexr Ilacrepa. Ddpdexr KpeOrpu. XapaktepucTuka ApOXKeH, MNPOMBIIUIEHHOE
ucnoibszoBanue. O0pa3zoBaHue 3TaHOJA OAKTEPUSIMHU.

MacnsHokucinoe Opoxenue. buoxumms mnponecca. XapakTepucTuka OakTepuil poza
Clostridium. CaxapoquTtu4eckue, MpOTCOTUTUICCKUE, MYPHHOIUTHYCCKUAE KIOCTPHIHH.
PacnipocTpaneHne u 3Ha4€HNE KIOCTPUANEB B IIpupoe. [IpakTuueckoe Ucronb30BaHue.
bakrepuanbupiii porocunTe3. OKCUTEHHBIE U aHOKCUTEHHBIE (POTOTpOodHBIE OaKTEpUH.
[TurMeHTHl aHOKCUTEHHBIX (GOTOTPOGHBIX OakTepuil. DOTOCHHTETHYECKUH ammapar
AQHOKCUTEHHBIX (PoTOTpodHBIX OakTepuil. MexaHW3M aHOKCHUT€HHOro (OTOCHUHTE3A.
Onpenenenne moHATHSA «poTodochopunupoBanue». XapaKTEpPUCTHKA aHOKCUTCHHBIX
dboToTpodHBIX OaKTepuil, KX pacIpOCTpaHEHUE W POJIb B Tpupoje. becxmopodmmibHbrit
¢doTocuHTE3 TanobaKTEpUl.

AspobHoe nbixanue npokapuoT. CoctaB U QYHKIMOHUPOBAHHUE AbIXATEIbHBIX LENeil y
npokapuoT. OnpeseneHne NOHATHS «OKUCIUTENbHOE (HOCHOPUITUPOBAHUEY.

['pynmbl a3poOHBIX XeMOOPraHTPO(HBIX OakTepuil: METaHOTPOPBl U METHIOTPOQHI,
aMMOHU(HUIMPYIOLINE U IeJUTI0JI030pa3pylatoe 6akTepHu.

XemocuHTe3. (OCOOEHHOCTH JbIXaTENbHBIX IENed XEeMOIUTOTPO(QHBIX MPOKAPHOT.
['pynmbl XeMOJIUTOTPO(PHBIX MPOKAPUOT: HUTPUDUIIUPYIOIIUE, THOHOBBIE, BOJIOPOTHBIC
OaxTepuu, Kene300aKkTepuu, KapOOKCHI00aKTEPUH.

AmnaspobHoe npixaHue. OmpeneneHue MOHATUS «aHa’poOHOe JbIxaHue». HutpaTHoe,
cynbdaTHOE, cepHOE, KapOOHATHOE, «OKEJIE3HOEY JbIXaHUE.

Cucremaruka npokapuot. Homenkiatypa u kinaccugukanus 6akrepuil. Konnenuus Buaa
y IpoKapHoT. [IoHATHS «IITaMM», «KJIOH», «KYJIbTYypay», «BapuaHT». ['eHOCHcTeMaTHKa U
¢denocucrematnka. Apxeu u 6akrepun. OTINYKS U YEPTHI CXOACTBA apXel ¢ OaKTepusMu
1 DyKapHOTaMU. XEeMOTaKCOHOMUYECKHE OCOOCHHOCTH apXeil.

WNnentndukanus Oakrepuil. Mopdonorndeckue, THHKTOPUAIbHBIE, KyJIbTypallbHBIE,

(bU3HOIOTO-OMOXUMUYECKHE, CepoioTUUecKre mnpu3Haku. Cucremarnka OakTepuil Ha
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OCHOBe TeHeTHueckoro pojctBa. 16Sp-PHK—cucrema wuneHTH(UKANIUM NPOKAPHOT.
Hcnonb3oBaHne  XEMOTAKCOHOMHUYECKMX  TMPHU3HAKOB IS HMIACHTU(UKALUH.
Unentudukanus HeKyIbTUBUPYEMBIX MUKPOOPTaHU3MOB.

Onpenenurenu Oaxtepuil. [lpuHuun pacnpeneneHuss Marepuaiga B ONpEEIUTENE
Oaktepuii bepmku (1994 r.). dunoreneTnyeckas cucremMa KiacCu(PpUKaIuu MPOKAPHOT B
«PyxoBoactBe bepmxku o cucremarnyeckoi 6akrepuosioruu (2001-2007 rr.)».
Cucrematuka apxeii. Jlomen Archaeca. ®unym Crenarchaeota (kpeHapXeoThl).
Mopdonorus, merabonusMm, mecra obutanus. @unym Euryarchaeota (3BpmapxeoTsi).
XapakTepuCcTUKAa METAHOT€HOB M JKCTPEMAaJbHO TalOQMIBHBIX apxeil: Mopdoiorus,
MeTa0oJaM3M, paclpoCcTpaHeHHEe B Tpupoxae. Vcrmonb30BaHHE METAHOTEHOB IS
MOJIyYEHUSI METaHa.

Cucremaruka Oaktepuii. Jlomen Bacteria. ®unym Actinomycetota (Actinobacteria).
Mopddonorust akTHHOOaKTEpUii, MeTaboIM3M, paclpoCcTpaHeHue B pupoze. Baxkueiiime
MPECTaBUTENN. AKTHHOOAKTEPUU — MPOAYIICHTHl aHTUOMOTUKOB. MexaHu3M JeHCTBUS
aHTUOMOTHKOB. [laToreHHbIe aKTUHOOAKTEPHUH.

dunym Chlamydiota. Mopdomorus, HHUKI pa3BUTHSA, METa00IM3M. 3aboJieBaHMUS,
BBI3BIBAEMbBIC XJTAMUIHSIMU.

dunym Chlorobiota. Mopdostorusi, Mmetadbosin3M, paclpoCTPaHEHUE B IPUPO/IC.

®unym Chloroflexota. Mopdosorusi, MeTabosin3Mm, pacpocTpaHeHHE B IPUPOJIE.

Ouinym Cyanobacteria. Mopdomorusi, MeTabonu3M, pacnpocTpaHEHHE B MPUPOJIE.
3HavyeHue IMaHo0aKTepuil.

@unym Bacillota (Firmicutes). Xapakrepuctuka xkinaccoB Bacilli u Clostridia:
Mopdosorus, MeTabolM3M, paclpoCcTpaHEHHEe B MpHUpPOJE, 3HadeHue. Baxueiimme
NPECTaBUTENN — CAPO(HUTHBIC U TATOTCHHBIE BHUIBI.

®unym Nitrospirae. Mopdonorus, meraboan3M, Mmecta 0OUTaHus, poJib B IPUPOJIE.
®unym  Pseudomonadota  (Proteobacteria). KpaTkas  xapaktepucTtuka  Kiacca
Alphaproteobacteria. TTopsnok Rhizobiales. Xapakrepuctruka ki1yOeHbKOBBIX OaKTepHii
p. Rhizobium. Mexanusm asordukcaumu. XapakTepucTHKa OaKTepuil MOpsaKa
Rickettsiales.

@unym  Pseudomonadota  (Proteobacteria). KpaTkas  xapakrepucTuka  Kiacca
Betaproteobactereia. ITopsinok Neisseriales: Mop¢onorusi, MeTabonu3M, NpeacTaBUTEIH.
[Topsimok Nitrosomonadales (HuTpudukaTops! nepBoit Gassl).

®unym  Pseudomonadota  (Proteobacteria). KpaTkas  xapakTepucTuka  Kiacca
Gammaproteobacteria. [Topsnok Enterobacteriales, cemeiictBo Enterobacteriaceae —
Mopdostorusi, MeTaboIN3M, pacIipocTpaHeHne, 3HaUeHne. TUIoBOM PoJI CeMEMCTBa — PO
Escherchia. Xapakrepuctuka Escherchia coli. E. coli xak canuTapHO-TIOKa3aTenbHBIN
MUKpoopranuszM. Komu-tutp, Konu-unHjaekc. IlaToreHHsle mNpencTaBUTENH  CEM.
Enterobacteriaceae: p. Shigella, p. Salmonella. CewmeiictBo  Yersiniaceae:
xapaktepucTuka Yersinia pestis — Bo3Oymutens uymbl. [lopsimok Pseudomonadales,
cemetictBo Pseudomonadaceae. XapakTepuctuka THIOBOro pojaa Pseudomonas.
[Mopsimok Vibrionales. Xapakrepuctuka Tumosoro poaa Vibrio.

dunym Spirochaetota. Mopdostorus, Meradbonusm, mMecta oOuTaHusA. [laToreHHbIC IS
YeJIoBeKa CIIUPOXETHI.

®unym Mycoplasmatota. Mopdonorus, Meradoanu3M, paclpoCTPaHCHHE B TMPUPOJIE.
[TaToreHHsbIe A7 Y€IOBEKAa MUKOIUIA3MBI.
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[Tpuonsl. UcTopus m3yueHus: nMpuoHHBIX Oone3Held. CTpykTypa npuoHoB. Perumkanus
npuoHoB. HacnenctBenHas u wuHpekunonHas (HopMbl NPHOHOBBIX Oone3Hei. [lytu
3apakeHUs MPUOHAMU.

Bupycer: omnpenenenue, nmpupoaa. OcoOEHHOCTH BUPYCOB, KaK >KHUBBIX OpPraHHU3MOB.
[TpoucxoxaeHue BUPYCOB. 3HAUEHHE BUPYCOB.

®opma, pa3Mepbl, CTPYKTypHAsi OpraHu3alus U XUMHUECKUI COCTaB BUPYCOB.

Tumbl B3auMOJCHCTBUS BUPYCca U KIETKH. AOOPTHUBHAS, MPOAYKTUBHAS, HHTEIPATUBHAS
uHOeKH. PerumKkaTuBHBINA UK BUPYCOB (IIPY JIUTUYECKOM B3aUMO/ICHCTBUU BUpYCa C
KJICTKOM).

Bakrepuodaru. Mopdonoruss u cTpykrypa OakrepuodaroB. BzaumoneiictBue ¢aros
¢ Oakrepusimu. BupynentHele u ymepeHHble ¢aru. Jlutnueckuwit nuki. JIM3oreHHBIN
nuki. bakrepuanbHblii uMMyHUTET. Bbigenenue u BbisiBiaeHue Oakrtepuodaros. Pomb
Oaktepuodaros B bnochepe. IlpumeHnenue 6akreprodaros.

[Mpunuuner  cucremMatuku W kinaccudukanuu — BUpycoB.  Knaccudukanus
MexayHapoHOTO KOMHTETa I0 TaKCOHOMHH BHpYcoB. Kpurepum Kinaccupukanum
BupycoB. TakcoHomusi BupycoB. OrmnpeneneHue TMOHATHUS «BHI» Yy BHPYCOB.
Homenknarypa BupycoB. Krnaccudukanus BupycoB mno bamnrumopy. IIpunHummnb
KJaccu(puKanuy BUPYycoB 1o bantumopy.

KpaTkas xapakTepucThKa OTAEIbHBIX TPYIII BUPYCOB:

() Bupycsl, conepxamue nasyunenodeunyro JHK wu ne wumeromme PHK-cragum:
cemeiictBo Herpesviridae  (repnecBupychl, Bupyc OIminteiiHa-bappa); cemeiicTBo
Papovaviridae (mamwiiomaBupychl); cemeiictBo Adenoviridae; cemeiicteo Poxviridae
(BUpyC HaTypallbHO# OCIBI, BUPYCBI OCIIbI HACEKOMBIX); cemeiictBo Baculoviridae —

0COOEHHOCTH 0aKyJIOBHUPYCOB.

(IV) Bupycsl, coaepxamnme oxaHouenodeynyro wMosekyny PHK monoxurenshoi
HOJISIPHOCTHU: ceMeiicTBo Picornaviridae (Bupyc moimoMuenura, BO30yIuTeIb BUPYCHOTO
rematuta A); cemeiictBo Flaviviridae (Bupyc kierieBoro sHiiedainTa);, CEMEHCTBO
Coronaviridae.

(V) Bupycsl, conepxamue oaHouenoueynyro Mosexyny PHK HeratuBHON uiaun ABOMHOM
nossipHocTh: cemeiictBo Orthomyxoviridae (Pox Influenzavirus); cemeiictBo Filoviridae
(Bupycel MapOypr u D001a).

(VI) Bupycsl, conepxamue omHorenodednyro moiekyny PHK u umeromume B cBoem
KU3HECHHOM 1mkie craguio cuuate3a JIHK wa matpuiie PHK: cemetictBo Retroviridae
(OHKOBHPYCHI, BUPYC UMMYHOEPHUIIUNTA YEIOBEKA).

Bupownpl.

Muxkpockonuyeckue rpudsl. MunessipHble U JpoxkxkeBbie (opMbl rpud0B. Mopdomorus.
Crioco6b1 pasMHokeHus. Tun nurtanus. Knaccudukanums. Kpartkas xapakTepucTuka
OTJENBHBIX TPYNI MHKPOCKONMHMYECKHX I'puOOB. PacmpocTpanenue, poib B HpUPOE,
PAaKTUYECKOE UCIIOIb30BAHNUE.

VYyacTie MUKpOOPTaHU3MOB B KPYTOBOPOTE YIIIEpO/ia, a30Ta U CEPHI.

B3anMOOTHOIIEHNsT MHKPOOPTaHU3MOB MEXIy CO00H W ¢ JpYrUMH OpraHH3MaMu
(cuMOMO3BI, MyTyalTi3M, KOMMEHCAIN3M, METab103, Tapa3uTU3M H JIp.)

HakonutenbHble KyJabTYphl UM TPUHLUI DJIEKTUBHOCTH. YMCThIE KYJIbTYPBI, METOIbI
MOJTy4eHUsl, 3HAaUCHUE.
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64. [lonatus «crepunu3anysy, «Ie3uHpexuus». MeToasl CTepuIn3alii, UCIOIb3yeMble B
MUKpPOOHOJIOTUYECKON MTPaKTUKE.

Pazpaboruuk:

é{a—/—p ' nouenT O. ®@. Baruuna

(moAnuch)

IIporpamMMa cocTaejieHa B coorBeTcTBAH ¢ TpeGosanusmu OI'OC BO mo nHampaBieHHIO
06.03.01 «bronorusy, mpoHUIO MOArOTORKH «bHomorusy.

[IporpamMma paccMOTpeHa Ha 3acefaHuy Kadeapsl MUKPOOHOIOTHH

«70 » Jﬁf;ﬂ’ﬁ?—é— 20 AAT.

[Tpotoxomn Ne z‘ 3aB. xadenpoi é’f—ﬂ-——:v O. ®@. Baryuna

Hacmoswas npozpamma, He Modicem Gblmb 60CHPOU36E0eHA HU 8 KaKOU popme be3

npedsapuUmenbHO20 RUCbMEHN020 PA3PeULen s Kageoprl-paspabomyuxa npoepammal.



