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1.0BEM JUCIHHUILIHHbI

Bcero: 3 3a4eTHBIe eMHMIBI TpynoeMkocTH (108 akageMHuuecKHx 4acoB)

Ounas ¢popma obyyeHHsI

Buy yue6Hoit paboTel Heneo Ceuerp

JUCITHTUTAHY 6

AyauTopHblie 3aHATHS (KOHTAKTHAs pabora ¢

npernoaaBaTeaeM), BCEro 4acos 58 58

B TOM YHCJIE:

Jlexiuu 30 30

JlaGopaTtopHBIe paboTEI 28 28

I[TpakTHYeCKHE paboTh - -

CamocTosiTeJIbHas paboTa, BCEro 4acos 50 50

B TOM YHCJIE:

IToAroToBKa K 3a4€Ty 27 27

Jpyrue BUIBI CaMOCTOSTENBHOH paboThI 23 ”

(caMOCTOATENIBHOE H3yUeHHe TeM (Pa3fIeNoB) MUCIHMILIHHEL)

Buj npomes;KyTOMHON aTTecTalUN Jauer 3auer

O6mas TPyA0eMKOCTh JHCUHILIMHBI H TPYA0EMKOCTH 10 108 108

ceMecTpaM, 4acoB

Quno-3a04Has popma 06yueHust
Bup y4eOHO# paboThl Kz pe0 CEseorp

JHCIUILTHHY 6

AyauTopHble 3aHATHS (KOHTAKTHasi padoTa ¢

npenogaBaTejieM), BCero 4acos 38 38

B TOM 4HCJIe:

Jlexuuu 20 20

JlaGopaTtopHble paboThl 18 18

ITpakTuyeckue paboTsl - -

CamocrosTenbHasi padoTa, BCero 4acoB

B TOM YHCJIe: 70 70

IToaroToBka K 3a4eTy 27 29

Jpyrue BHIBI CaMOCTOSTEIBHOH PaboTHI

(camocTOsITeNIPHOE H3YUeHHE TeM (pa3/IelIoB) TUCIIHILTHHEI) 0 A3

KourpoipHas pabora

Buj npoMe:KyTOYHOH aTTeCTaAlHH 3ayer 3auer

O0uas TPYA0eMKOCTh JHCUHIIHHBI H TPYA0EMKOCThH 110 108 108

ceMecTpaMm, iacoB




2. MECTO JUCHUILJIMHBI
B CTPYKTYPE OBPA30OBATEJBHOM IMPOT'PAMMBI

Jncuunmna «MHIKpOGHONOTHS ¢ OCHOBAMHM BHPYCOJIOTHHY OTHOCHTCA K o0s13aTenbHOH
yactu pasgena Bl yueGHoro nnana.
Vi3yueHHe JMCUMIUIMHBI ONHMPAacTCs HA 3HAHWS M YMCHHS, HABBIKH H KOMIICTCHIMH,
IpHOGpeTeHHBIE CTYACHTAMH B CpeJHEH LIKOJNe NpH H3YYCHUH JUCIUIUIMH OHOJIOTHYECKOTO
FKIA, & TAKKe GAasMpyeTcs Ha M3ydeHHH TeM y4eOHBIX NMCIMILIMH BY30BCKOH IOATOTOBKH:
«AJIBTONOTHS U MUKOJIOTHSD), "L{uTonorus”.
3HaHWsA, YMEHHS H HABBIKH, [OJIYYeHHBIE NPH OCBOCHHH JMCUMILTHHBI «MHKPOOHONOTHS H
BHPYCOJIOTHSY, SBISIOTCS HEOGXOTMMBIMH JUISi OCBOGHHS NPOrpaMMbl y4eOHOH NMPAKTHKH H
CIEYIOIIUX JUCIHILIAH:
° BHOJIOrHYECKas XMMHUS M MOJIEKYTsipHast OHOIOTHA,
T'eHeTHKa U CENEKIHU,
Teopust 3BONOLHKH,
Bupycomnorus.

3. INIAHUPYEMBIE PE3YJbTATBI O YUEHHS

ITporpaMma JHCHHIUIMEBL «MHKPOOHOIOIHS C OCHOBAMH BHPYCOJIOTHM» PAacCUHTaHA HA
CTY/IGHTOB YHHBEPCHTETOB, CIICHHAIH3HPYIOLMXCS B pPasHBIX 0OIacTsiX 6uonoruu. Ilensro
OCBOEHHS JUCIUIITHHBI «MHKPOOHOIOrHs C OCHOBAME BHPYCOIOTHI» SBJISAETCA (pOPMUPOBAHHE
Ipe/(CTABNEHM 0 MeCTe H 3HAYCHHH MHKDOGHONIOTHH B CHCTEME GHONOrMYECKHUX JHCIMILIHH,
NpUHIOUNAX KiacCH(HUKALMH IPOKAPHOTHBIX OPraHH3MOB H BHPYCOB, O3HAaKOMJICHHE C
BaKHEHITMMH CBOMCTBAMH MHKPOOPraHH3MOB, HMX 3HAUYEHHEM B MPUPOJHBIX Ipoleccax, B
XO3sHCTBE M 3apaBooXpaHeHHH. [JaBHas 3ajada Kypca «MHKpOOHONOTHS C OCHOBAMH
BHPYCOJIOTHH» - HAYYHTh CTYICHTOB-OHOJNOrOB OPHEHTHPOBAaTbCS B COBPEMEHHOH Hayke O
MHKpOOpPraHH3MaX. 3HaHWs, INOJydJeHHse TpH W3yYeHWH Kypca, HEOOXOHMMBI B
IIPEIIO/IaBaTeNbCKOM, HAYYHO-UCCIEOBATENECKON M HAyYHO-TIPAKTHYCCKOH  NIEATENBHOCTH
6uosnora.
B paMkax OCBOEHHS JUCHMIUIMHEL «MHKpPOOMOJOrHA ¢ OCHOBAMH BHPYCOJIOIHH)
06yHdaromuecs TOTOBATCS K PEIICHHIO CIEAYIOMHUX IPO(EeCCHOHATBHBIX 3a1a4 B COOTBETCTBAH ©
BHIAMH NTPO(eCCHOHAIBHOM AeSTENHOCTH U IPOMHIEM OArOTOBKH:
- HAYYHO-HCC/IEN0BATEIbCKAS AEATENbHOCTD:

o Hay4HO-HCCIIENOBATENbCKAs AESITENBHOCTD B COCTABE TPYIIIIEL;

o [OAr0TOBKa 00HEKTOB U OCBOEHHE METOJIOB HCCIIEN0BAHMS;

) y4acTHE B IPOBEIEHHH J1aG0PaTOPHEIX H MONEBHIX OHONOTHUECKHX HCCIIeA0BaHHI 110
3alaHHOM METO/IHKE;

. BBIOOp TEXHHYECKHUX CPEACTB M METO/OB PaboTEI, paboTa Ha KCIIEePHMEHTANbHbIX
yCTAHOBKaX, IIOATOTOBKA 060py10BaHHS;

o aHAJIM3 T10JIy4aeMOM I10/IeBOM U TaD0paTOpHOH OHOIOrHYecKoi HH(OopMaIHH ¢
HCIIOJIb30BAHHEM COBPEMEHHOH BBIYHCIHTENPHON TEXHUKH;

o COCTAaBJIEHHE HAYYHBIX HOK/Iaf0B U 6ubnuorpadmueckux CIUCKOB IO 33/laHHOI TeMe;
o ydacTHe B pa3paboTKe HOBBIX METOJIHUECKHX IIOJXO/IOB;

o y4acTHe B IOJrOTOBKE HAyYHBIX OTYETOB, 0630pOB, MyOIHKalHii, IATEHTOB,

opraHu3aiui KoHpepeHIHii;
o HAYYHO-IIPOH3IBOACTBCHHAN H IIPOCKTHAA NECATCIbHOCTD:

o yyacTHe B KOHTPOJIE NIPOLIECCOB OHOIOTHYECKOro IPOU3BOACTBA;
) nony4yeHue 6HONIOrMYecKOro MaTepuaa s J1abopaTopHbIX HCCIEN0BaHMUIA;
° ydJacTHe B IPOBEJISHUH OMOMOHHTOPHHTA U OLIEHKE COCTOSIHHUS IIPHPOIHOH CPenEbl,

IUTAHUPOBAHHUU M IIPOBEICHHUU MEPOIIPUSTHUI 10 OXpaHE TIPHPOJIBI;
. y4acTHe B IPOBEJICHUH ITOJIEBBIX OHONOHYECKUX HCCIIeI0BAHMIA;



° 06paboTKa U aHaIH3 HOJYUYEHHBIX JAHHBIX C MOMOIIBIO COBPEMEHHBIX
uH(OPMAI[MOHHBIX TEXHOJIOTHIA;

o y4acTHe B [MOATOTOBKE H 0OPMIICHHH HAYYHO-TEXHHY. IPOEKTOB, OTUYETOB U IIATECHTOB;
- OpraHH3alHOHHASA H YNIPaBJeHYeCKas AeATeILHOCTD:
o y4acTie B IJIAHHPOBAHMHU U IPOBEJICHUH MEPONIPHATHIH 110 OXpaHe NPUPO/IBI, OLEHKE U
BOCCTaHOBJICHHH OHOPECYPCOB, YIPABICHHH IPHPONOTIONE30BAHAEM H €T0 ONTHMH3AIHH;
o y4acTHe B OpraHH3alliy TIOIEBLIX U JIaG0paTOpHBIX paboT, CEMHHAPOB, KOH(PEPEHIHIL;
o y4acTHe B COCTABJICHHH CMETHOH ¥ OTYETHOH JOKYMEHTAIlHH;
o obecreuyeHne TeXHUKH 6€30MacHOCTH;
HH)OPMALHOHHO-0HOJIOrHYeCKAas! AeATeTbHOCTD:
o pabora cO CIpaBOYHBIMH CHCTeMaMH, TOHMCK H 00paboTka HayuHO-OHONOrHYecKoH

mni)opmalmu, y4acTHE B IIOATOTOBKE U Od)OpMJIEHHH OTYECTOB H IIATCHTOB.

Komnemenyuu, popmMupyeMsie B pe3ynbTaTe OCBOSHHS THCITHIUTHHBL:

OINIK-1 CnocobeH NMpHMEHATh 3HAHHE OHONOTHYECKOTO pasHOOOpasus M HCIOIB30BATH
MeTObI HAGMIONEHNS, HICHTH(HKAIWH, KIacCH(UKAIHH, BOCIPOH3BOCTBA M KYy/JIbTHBHPOBAHHS
JKUBBIX OOBEKTOB IS PELICHUS TIPO(ecCHOHATBHBIX 3a/1at;

OIIK-8 cmocobeH UCMONB30BaTh MeToAbl cOopa, o0paGoTKM, CHCTeMaTH3alUd U
npejcTaBieHds TMONeBold u maGopatopHolf HH}oOpMaIuMH, IPUMEHATH HaBBIKH paGoOTBI C
COBpPEMEHHBIM 000pYIOBaHHEM, aHATH3HPOBATh OMyYEHHBIE Pe3YIbTaThL.

B pesyabTaTe H3y4eHHs JHCIHILIHHBI 00yYaIOMHIiCs JOKeH:
3HaTh:

- pewarh CTaHJApTHBIE 3aJayd  I[PO(ECCHOHANBHOM  JEATeNbHOCTH Ha  OCHOBE
uH(GOPMAILMOHHOM H Oubimmorpaduyeckoil KyJbTyphl C HPHMEHEHHEM HH()DOPMAIHOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJIOTHH H C YYeTOM OCHOBHEIX TpeOoBaHHH HH(OPMALHOHHOM
6ezonacuoctu (nias OITK-1)

- IPUMEHATh COBPEMEHHBIE OKCIEPUMEHTANbHBIE MeTOAbl paboTel ¢ OHOJIOIHYECKUMHU
oOBeKTaMH B TONEBBIX M NabOPaTOPHEIX YCNOBHSIX, HABHIKH pabOTEl ¢ COBPEMEHHOU
anmaparypoit (s OIIK-8);

Baagers:

- KOMIIIEKCOM JTa0OpaTOPHBIX METOOB MCCICAOBAHHI MHKPOOPTraHU3MOB U HX COOBIIECTB (st
OTIK-1);

- MeTOo/IaMH GHOJIOTMYECKOT0 HAOMIOAESHHS H MaTeMaTHIeCKOr0 MOAETHPOBAHHS OHOJIOTHUECKHX
IIPOIIECCOB, HABBIKAMH HCIIOJIB30BAaHUSI PECYPCOB VIHTepHET; HaBbIKaMh, HEOOXOIMMBIMH JUISL
OCBOEHHS TEOPETHYECKUX OCHOB M METOJOB OHOTIOTUH, SKOJIOTHH U OXpans npupoas (s OITK-
8)

- OKa3bIBaTh MPHEMBI IIEPBOM MOMOLIM NpH OaKTepualbHOM U BUpycHOH uHpekiun (s OITK-
9).

- pemate CTaHIAPTHBIE 3amayd  TpOo(ecCHOHANIbHOHW  JIeSTEJPHOCTH HAa  OCHOBE
HH(OPMAaUMOHHOH H OuOnxorpaduueckoif KyJbTyphl € NpUMEHEHHeM UHQOPMAITHOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJOTMH H C yYETOM OCHOBHBIX TpeGOBaHHiT HH(DOPMAITHOHHOM
Gesonacnocrr (it OIIK-1)

- IPUMEHATH COBPEMEHHBIEC SKCIIEpHMEHTAJIbHBIE METOIBI pa60T51 ¢ OHOJIOrHYECKHUMH
00bEKTaMH B TMONEBBIX H JIaDOPAaTOPHBIX YCNOBHAX, HABBIKH pabOTBl € COBPEMEHHOM
anmnaparypo# (s OIIK-6);

- 9KCILTyaTHPOBATE COBPEMEHHYIO anlaparypy H 00OpyHOBAHHE IS BEIIOIHEHHS Hay4HO-
HCCIENIOBATENILCKUX OJIEBEIX H JIAOOPATOPHBIX OHONOrHYECKHX PaboT

- IPUMEHSTh Ha IPOM3BO/ICTBE 6a30Bble 06IIEnpPo(ecCHOHANBHBIE 3HAHUS TEOPHH H METOJIOB
coBpeMeHHoM Ouonoruu (st [1K-3);



- IPUMEHSTh

COBPEMEHHBIE METO/IbI

obpaboTku,

aHal3a 54

CHHTE3a

[IOJIEBOH,

IPOM3BOACTBEHHOM ¥ J1a0opaTopHOM OHONOrHYecKOH HH(OpMAUuy, NpaBHIa COCTABICHHS
HAYYHO-TEXHHYECKHX NMPOekToB ¥ 0T4eToB (1 [1K-4);. - mpiaMeHsTh Ha IPAKTHKE METOIBI
yupaenenus B cdepe OMONOrMyeckux MW OHOMEIMIMHCKHX IPOM3BOJCTB, MOHUTOPHHTA H
OXpaHBI MPHPOJIHOH Cpelbl, IPHPOIONOIb30BAHMS, BOCCTAHOB/ICHUSI H OXpaHbl GHOPECYpcoB

(st OITK-6)
4, COIEP) XKAHHUE NTUCHHUIIINHBI
4.1. Y4eOHo-TeMaTHYeCKHii IJIAH 04HAas ¢opMa o0ydeHus
Mugp KonuyecTBo 4acoB 1o BiaM ydeOHbIX
paserna, HamMeHOBaHHE pa3/iena, TeMbI 3aHATHI
TEMBI JUCIUIIHAHEL Teida JlaGopatopusie| [IpakTrgeckue
JTECITUIUTHHBI paboTbr paboTe!

1 2 3 4 5
BeejieHue B Kypc MHKPOOHOTOTHH.

1 BO3HUKHOBEHHE H HCTOPHSI Pa3BHTHS P i
MHKPOOHOJIOrHH.  MHKpPOCKOIIUYECKHe
METO/IBI H3YUSHHUS] MUKPOOPraHU3MOB.

5 [TpokapHOTHBIE MUKPOOPTaHH3MBI H HX P 2
CTpOEHHE
Crioco0bl  pasmHOXeHus. KiteTouHslif

3 LUK DHAOCIOPEI W JApPYrHE TIO- 2 2
Kositecst (popMel Oakrepuii.

[IpuroToBICHHE  NPWXKH3HEHHBIX H ]

4 (hMKCHPOBAHHBIX IIpenapaToB 2
MHKPOOPIaHH3MOB. ]
PyGexHbIi KOHTPOJIb |

5 KymbpTypanbHble METOIbI HCCIEIOBAHMS P 5
MHKPOOPTaHH3MOB

6 Poct U Pa3MHOXEHHE P 5
MHKPOOPTaHH3MOB

7 Knaccuduxarus IPOKAPUOTHBIX 2 2
opranu3MoB. CucreMaTHKa OaKTepHH.

g Wnentudukanus dakTepui. 2 1
PykOe;KHBIH KOHTPOIb 2 1

9 ['pamoTpHIaTeIHHBIE 2 3
MHKPOOPTaHU3MBIL. :

10 I"paMIio10KUTEIbHBIE 2 2.
MHKPOOPraHU3MBL.

11 Apxen 2 2

12 DyKapHOTHbIE MHKPOOPIaHH3MBI 2 2

13 Bupycsl 2 2

14 JlelicTBHE (DMBUYECKUX H XUMHUIECKHX 2 5
(hakTOPOB Ha MHKPOOPTaHHU3MBI
Merabomm3m. DHepreTuueckne

15 IIPOLIECCHL. buocunTeTHueckne 2 2
npouecchl. Perynsamus Mmetabonuzma
Hmozo 30 28




VyeOHO-TeMATHYECKHUIT IUIAH 04YHO-3a04Has opMa 00ydeHus

MIudp KomruecTBo 9acoB MO BUAaM
pazzena, y4ueOHBIX 3aHATHI
TEMBI HanmeHOBaHME pa3/ieid, TEMbl JHCIIHIIIHHbL Jaoparopuse
A i Hlerryi padoTHI
HHBI
1 2 3 4
BrejieHre B Kype MEKPOOHOIOrHH.
1 Bo3HUKHOBEHHE u UCTOpHUS pa3BUTHUSA P y
MHKpOOHOIOTHH. MHIKPOCKOITHYECKHE METOJIBI
U3YYCHHs] MEKPOOPTaHH3MOB.
5 ITpOoKapHOTHBEIE ~ MHKPOOPraHM3Mbl M HX ) 5
CTpOEHUE
Crnoco0pl  pasmokeHus. KieTouHbld UKL
3 DHIOCIOPHl M JIPYTHE IOKOSIIHMecs (OpMEIL 2 -
OakTepHii.
[Tpurorosienue MIPHKU3HEHHBIX U 2 1
4 (UKCHPOBAHHBIX MPENApaTOB MEKPOOPraHH3MOB.
Py6esxHp1it KOHTPOJIb | 1
5 Kynsrypanbusie METOIBI HCCIIEI0BAHHUS P _
MHKPOOPraHH3MOB
6 Poct 1 pa3sMHOKEHHE MUKPOOPTaHH3MOB 2
7 Knaccudukanus nNpoKapUOTHBIX —OpPraHH3MOB. 2 P
Cucremarnka 6akTepuif.
g Wnenrudukarus OaxTepui. 2 1
PyKOesKHBIH KOHTpOIb 2 1
o) I"pamoTpHuIaTeIbHbIE MUKPOOPraHH3MEL 2 2
10 I'paMI10J10’KHTEIBHBIE MEKPOOPTraHU3MBI. 2 2
11 Apxeun - ¥
12 DyKapHOTHbIE MHKPOOPraHH3MBI - 2
13 Bupycol - 1
14 JleficTBre (GH3HYECKHX M XHMHYECKHX (paKTOpOB : ]
Ha MHKPOOPraHH3MBbI
Merabonuzm. DHEPreTHYECKHE  MPOIECCHI.
15 buocunTernueckue MIPOIECCHI. Perynsius 2 -
MeTadosn3Ma
Hmozo 20 18




4.2. Copepxanue JeKIHOHHBIX 3aHATHH

Tpyn
0eMK
gﬁﬁa HaumenoBanue OCTb,
.Tembi | pa3zelia, TeMbl HaumenoBaHHe U coJiep>KaHKE JEKLHH 9ackl
AHOUMT | 1o o YT THEET ouH/0
JIHHBL H-
3a04H
1 2 3 4
Beenenue B Kypc Mpenmer 1 3a1a4H MHKPOGHOJIOTHH; €¢ MECTO H POJIb B
MHKPOOHOTIOTHH. coBpeMeHHOil 6HOIO0rHH.
Bo3HHKHOBEHHE H BO3HHKHOBEHHE H HCTOPHS Pa3BHTHI MHKPOOHOJIOTHH.
HCTOPHUS Pa3BUTHA OtKpbITHE MEKPOOpPranu3MoB A. BaH Jleenrykom. Pors JI.
1 MHKPOOHOJIOTHH. Iactopa B popMHPOBaHUH MUKPOGHOIOTHH. 3HAUEHHE 2
" | MEKpOCKOIIMYECKHE pa6ort P. Koxa, M. Beitepunka, C.H. Bunorpazckoro, JI.H.
METObI H3YUEHHS HeBanosckoro, A. Kimoiiepa, A. ®nemunra.
MHKPOOPTaHU3MOB. DTanel pa3BUTUSA MEKpoOHoIoruH. [ 1aBHEIe HanpaBIeH s
PasBHTHSI COBpeMeHHOM MuKpobuonoriau. OCHOBHEIE
METO/I5I MUKPOOHOJIOTHYECKHX HCCIISIOBAaHUH.
ITpoxapHOTHBIE IIpokapHOTHbIE MHKPOOPIaHH3MBI U HX CTPOeHHe
MHKPOOpPraHH3MBbI H HX | MHp MHKPOOPraHH3MOB, 00IIHE TIPU3HAKY H
CTpOeHHE paszunoobpasue. [IpokapHOTHBIE ¥ 5YKapHOTHBIE
MHKPOOPTraHH3MBbI; CXOACTBO M OCHOBHBIE Pa3/IyHs.
Onuoknerounsie OakTepuu, UX pasMepsl. Mopdonorus
Gaxrepuit. Monokokku. umioxokku. CTPenTOKOKKH.
Cradunoxoxku. [TanouxoBunusie 6akrepun. U3Buthie
6axrepun. «MHOTOKIETOUHEIE) (hOPMBI OaKTEpHi.
CrpoeHue, XUMHUECKHH cOCTaB U (YHKIUH OTAEIHHBIX
2 KOMITOHEHTOB K/1€TOK. CIIH3UCTHIE CIIOU, KATICYIBI H YEXITEL. o
i Knerounble CTEHKH rpaMIIONIOKHUTENBHEIX H »
rpaMOTpHLATeNbHBIX OaxTepuii; L-hopMbI H MHKOILIA3MEL
XKryTuku, pacnonoxeHnue, OpraHu3aiys, MEXaHU3M
JBHXKEHHUS. JIBUOKEHHS CKONMB3AMX GopM. Peaxiun
Takcuca. [Tunu, ux 3HaueHHe.
Kuerounas memOpaHa B BHyTPUKJIETOUHBIE MEMOPaHHBIE
cTpykTypsl. Hykneoun: cocras, opraHu3amus u
perumakanus. [Tnasmuner. Pubocomsr. 'a3oBkle Bakyoun,
3amacHbIe BEIIeCTBAa H JPYTHe BHYTPHKICTOYHEIE
BKJIFOYEHHU S, UX 3HAYCHHE.
Cnocobrr
Pa3MHOMKEHHSL. Croco6s1 pasMHOKeHust. KneTouHsni nukn GakTepuit u ero
3 KneTouHbIi UK. CTaJH. DHIOCTIOPHI H IPYTHE MOKOsIHecs HopMBI 2 -
"| Oupocnops! ¥ fpyrue | Oaktepuil. @opmupoBanue crop. Criopoobpasyromye
noxosuecs GopMBI fakTepuu.
OakTepui.
[IpuroToBneHHE JHepreTuvyecKne npoueccsl y npokapuor. DoTocHHTE3 U
MPHKH3HEHHBIX H| XEMOCHHTE3. DK30T€HHBIE U SHIOT€HHBIE OKUCIIIEMbIE
n (hHKCHPOBAHHBIX cybeTpatsl. IlepeHOCUHKH 3JIEKTPOHOB 2
" | mpemapaToB SIIEKTPOHTPAHCIIOPTHEIE CHCTEMEI; HX OCOOEHHOCTH Y
MHKPOOPIaHHU3MOB. pasHbIX MUKpoopranu3MoB. Poins AT® u criocolnI ee

o0pazoBaHusl.




3

Onpenenenne noHATHS «Opoxenuey. [TyTu cOpakupanus
YIJIEBOIOB M JPYTHX OPraHHYECKHX COeIUHEHMUM.
MOJI0YHOKHCIIOE, TIPONIHOHOBOKHCIIOE, MACIITHOKHCIIOE,
CIIMPTOBOE U ApyrHe 6poskeHHs. XapaKTepUCTHKA
MMKPOOPraHH3MOB, BBI3BIBAIOIIHX Pa3HbIe OPOXKEHHS.
Aspobuoe Ovixanue. I10JIHOE U HENOIHOE OKUCNeHHe. Poib
IHKJIa TPUKApOOHOBBIX KHCJIOT U IIeHT030(ochaTHOro
OKHCIIMTEILHOrO [UKJIA B MeTabonu3Me OpraHuYeCKUuX
coenunenuii. KpaTkas XapakTepuCTHKa BaXKHEALINX
MHKPOOPraHH3MOB, YUaCTBYIOIIHMX B a3p00HOM OKHCIICHHI
6enxoB (aMMOHH(HKAIKS), YTIIEBOAOB, YIIEBOJOPOJOB H
IPYIHX MHOTOYTJIEPOAHBIX BEIIECTB. MHKPOOPraHU3MBl,
OKHCJIAIOLIHE METaH, METAHOJI U IPyTHe OJHOYTIIEPOTHEIE
coenuHenus, MeTuoTpodsl. OKucIeHre HEOPTaHHUECKHX
coeuHenuit. ['pynmsl xeMonuToTpo(HBIX OakTepuii 1
OCYIECTBIISEMBIE HMH TTPOLECCH.

Anaspobnoe ovixanue. MUKpOOPraHU3MEL,
BOCCTAHABJIMBAIOLINE HHTPATHL M APYTHE COSMHEHHS
a30Ta. JACCUMUIISIHOHHAS HUTPATPEIYKIIUsI K
nenutpudukanus. CynbhaTBocCTaHABIHBAOLIME H
CepyBOCCTaHABIMBAIOIINE GaKTepHH. JIHCCHMHIAMOHHASL
cynbarpeaykuus. MeraHooOpasyromue 6akTepuu; HX
ocobenHoctu. OOpazoBanne METaHa H3 YTIIEKHCIOTEL H
IpYTHX COCAMHEHHUH. ALETOreHHEIE GaKTEpHH, HCIOJb3YIO-
IIHE YIIEKACIOTY KaK aKIenTop 31eKTpoHoB. [1yTe
CHHTE3a alleTara.

Henonv3oeanue c6emoeoti dnepauu (pomocunmes).
®ortorpodHbIe MHKpoopranu3Mbl. CocTas, opranu3anus u
(yHKuHE BX HOTOCHHTE3HPYIOMIEro anmapara, GoToCHHTE3
¢ Beizie/ieHHeM U 6e3 BBIeTeHH] MOJIEKYISIPHOTO
kuciopoa. Mcnons3oBaHHe CBETOBOH SHEPIHH
rano0aKTepHAMH.

KynetypanbHbie
METOJBI HUCCIENTOBAHUA
MHKPOOPraHU3MOB

HacnencTeenHass W HEHAcNeJCTBEHHAs H3MEHUHBOCTD.
MyTaroHHast Ipupoaa H3MEHYHBOCTH. MyTareHsl.
YacToTa MyTanui A THIIE MyTanuil. ClioHTaHHBIR H
HHIYLIHPOBAHHBLH (paJHallMOHHBIH U XMMHUECKUi)
MmyTtareres. [IppMeHeHHe MyTaHTOB MHKPOOPTaHH3MOB B
HAYYHBIX HCCIICOBAHUSX 1 B IPAKTHYECKUX LENIX.
PexoMGuHANHUS Y TPOKApHOT: TpaHchopManusl,
TPaHCAYKLHs, KOHBIOTALIHA.

BHEXpOMOCOMHBIE 3JIEMEHTBI HACJIEICTBEHHOCTH.
[Tnasmuzer. Mcnonp3oBaHue BUPYCOB H IUIA3MU B
T€HEeTHUYECKOH HHIKEHEPUH.

212

Poct ® pasMHOKEHHE
MHKPOOpPraHH3MOB

Oxonorus 6akTepuii. BiusaHue BHEIIHUX YCIOBHH Ha pOCT
U pa3BuTHE OakTepuii.

Okosorus Oakrepuii. BiusiHue BHELIHUX yCIOBHH Ha poCT
U pa3BUTHE DakTepuii (BIa)KHOCTE, CBET, TEMIIEPATypa).
PacnpocTpanenie MUKpOOPraHA3MOB B IIOYBE, BOJOEMAX,
BO3]lyXe. Y4yacTHe MUKPOOPraHH3MOB B IIMKJIAX yIIepoa,
a30Ta, CEphl M IPYTHX 3IEMEHTOB B mpupone. Pors B

2/2
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110YB000PA30BaTEIBHEIX MPOLECCAX M MIIOIOPOIIHH OB,
3HaveHue MUKPOOPIraHU3MOB B IEPBHYHOM POy KUK
BOZIOEMOB M MHHEPATH3AI[MH OPTaHHYECKUX BELIECTB. Posb
MHKPOOPraHU3MOB B MECTOPOXKIEHUSX TOJIE3HBIX HCKO-
IIAeMBIX, B TIepepaboTKe OTXO0B H JIETOKCUKALIUH
SITOBUTBIX BEIIECTB.

Kinaccuduxarms B3auMOOTHOIIEHHS MHKPOOPIaHH3MOB B COOOIIECTBAX.
TIPOKapUOTHBIX AHTaroHu3M MUKpoopranuzmMoB. Ilonsarue
OpraHu3MOB. «aHTHMHKpOOHEIE BeruecTBay. [Ipupoa anTHMUKPOOHBIX
CucremaTHka G6akTepHil.| BelecTs i 00/1acTH UX IPUMEHEeH . AHTHOUOTHKH.
7 Coo01ecTBa MEKPOOPraHU3MOB. B3aMOOTHOIICHHUS 2
: MHKpPO- ¥ MAaKPOOPraHU3MOB. ‘
I'unoTessl O MPOUCXOXKICHUH JKH3HE U CBOMCTBAX
TIepBUYHBIX OpraHu3MoB. IIpeanonaraeMas 9BOJIOLHS
MHKPOOPraHM3MOB. TeOpHH BOSHMKHOBEHHMS! 3yKapHOT.
B03MOKHOCTD CYLIECTBOBAHMS YKU3HH BHE 3EMJIH.
Wnentudukanus Hcnonb30BaHie MEKPOOPTaHU3MOB IS I10J1y YEHHS
Haxrepuii. [HIIEBBIX B KOPMOBBIX TIPOIYKTOB, XUMUYECKUX PEaKTHBOB
8.| PykOeKHBIA KOHTPOIE 2| 1 JIeKapCTBEHHbIX npenapaTos. [Ipumenenue B cebeKoM 212
X034HCTBE, IPH BBIIEJaYMBAHHH METATIOB U3 DY,
OYKCTKE CTOKOB H MOJNYUYESHHH TOIIUBA.
I'pamMoTpHLATEILHEIE I'pamorpunaTebHbie MHKPOOPTraHH3MBI.
9. | MUKPOOPraHU3MBEL CucTeMaTnyecKue rpyIibl FpaMOTPHIIATeIbHEIX OaKTepuil. | 2/2
YkcycHoKuCnoe Opoxenne. [{uanobakrepun.
['pammonoxutenbhble | ['paMnoioxuTeIbHble MHKPOOPIaHU3MbI.
MHKPOOPraHU3MBl. CucreMaTruueckue Ipymiibl IPaMIIoIOKUTETbHBIX
10 OaxTepuii. AKTHHOMHUIIETBI M POJACTBEHHEBIE UM 2/2
MHKpPOOpraHu3Mel. MacisiHokucIoe OpoxkeHHe.
Mounounokucioe OpojkeHHe.
Apxen Apxen. Mcropus otipeitus. Oco0€HHOCTH OpraHH3alHH
1 KJIETKH ¥ MOJIEKYIIpHO-GHONOTHIECKUX MPOIECCOB y 9.
apxeii. [TooxxeHre apxel B QUIIOreHETHYECKOM cHCTEME
OpraHHyecKOro MHUpa.
OyKapHOTHbIE JyKapHOTHbIe MHKPOOPTaHH3MBI.
MHUKPOOPraHU3MEI Hpozxoxu. CruproBoe 6poxerue. Mophomorus
12 MHLETHATEHEIX TPUOOB, MUKPO(OPM BOIOPOCIIEii, 2/-
IPOCTeHIIHX. XHUMHISCKHH cOCTaB M (PYHKIIHH OTAEIBHEIX
KOMIIOHEHTOB 9YKapHOTHOH KIIETKH.
Bupycsr Bupyecnl. Vcropus otkpeits. Oco0eHHOCTH OpraHu3aun
BUPYCHOH uacTHIBI (BUpHOHA). ['eHOM Bupyca.
13 BsaumonelicTBue Bupyca 1 KiaeTku. OcoOeHHOCTH 9.
BOCIIPOM3BO/ICTBA BUPYcoB. I1yTH BupycHOi nHpeknuu.
Knaccuduranus Bupycos. ITonoxenne Bupycos B Quiieme
OpraHHYECKOro MHUpa.
Jeficteue  ¢uinueckux| leiicTBre Gpu3muecKknX H XHUMHYECKUX PAKTOPOB HA
u XMMHUYECKAX| MHKPOOPTaHU3MBI.
(haxTopoB Ha| Pajmanus, xapaktep ee IeHCTBUS Ha MEKPOOPTaHH3MBL
14| MEUKpOOpPraHU3MBI YCToHYMBOCTS MEKPOOPIaHH3MOB K yIBTpaQHONeTOBBIM | 2/-

JIy4aM ¥ HOHHM3HUPYIOIIeMy H3J1ydeHuio. Poct
MHKPOOPraHu3MOB B 3aBHCHMOCTH OT TEMIIEPaTyphbl.
Bisinue ruIpoCTaTHYECKOro AaBieHus. Y CTOiYnBOCTE
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MEKPOOPraHH3MOB K BEICYIIHBaHU0. JInobumuzamms.
Ocmotnueckoe paprenue. CriocoGs1 0CMOPEryJIANUT y
Pa3sHBIX MEKPOOPraHu3MoB. I"anoduisL

OTHomIeHHEe MUKPOOPTaHU3MOB K MOJIEKYJIIPHOMY
KHCIIOpOZy: a3poOBl H aHA3pOOE! (OOIHraTHEIE |
(haxybTaTHBHBIE); A3POTOIECPAHTHEIE aHAPOOHI 1
Mukpoadpoduiel. 3HaueHue pH cpensl s pocta
MHKPOOPTraHH3MOB. ALMA0(GHIBL, HEHTPODUILI 1
ATKaIO(HIIBL

15

MeTtaGonusM.
DHepreTHYecKHe
HPOLECCHI.
BrocuHTETHUECKHE
MPOLECCHl.  PeryJsuus
MeTaboau3Ma

BHocHHTETHYeCKHE NPOLECChHI

ACCHMHTIAINA YIIIEKHCIOTEI aBTOTPO(paMHK 1
retepoTpodamu. PubynozobudocharHeii wukn u gpyrue
IYTH YCBOEGHHS YTJIEKUCIIOTEL aBTOTpodamu. 3HaueHue
LMKJIA TPHKAPOOHOBBIX KMCIOT M TTHOKCHIIATHOTO LIYHTA B
OHOCHHTETHYECKHUX IIPOIIECcCax.

VeBoenue coequuenni a30Ta. ACCHMUISAIIMOHHAS
HUTpaTpeaykiusa. OHKcanus MOJEKyJISPHOTo a30Ta.
CB0OOIHOKHBYIIIHE H CHMOUOTHUYECKHE a30 TPHKCATOPHI.
ITyTn accHMMTIALMH aMMOHHS. ACCHMUIISIIHOHHAS
cynb(aTpeyKuus,

CuHTe3 OCHOBHEIX OHOIOJHMEPOB: HYKJIEHHOBBIX KMCIIOT,
O€NIKOB, JTHITHIOB, YIJIEBOAOB. BToprYHEIe META0OIHTEL
Peryasiuust meraosnusma. BHOXHMHYECKHE OCHOBEI H
YPOBHH peryssanus Merabonusma. Perynsanus cunTesa
¢epmenTOB. KOHCTHTYTHBHBIE H HHAYIIHGETbHEIS
dbepmenter. Munykuus u penpeccus. KaraGonutaas
penpeccus. Peryssinus akTHBHOCTH (EPMEHTOB.
Iutanne.OcHOBHEIE GHODIEMEHTHI H MHKPO3JIEMEHTEL.
TUMBI NMTaHHS MHKPOOPTraHH3MOB,

22

HTOI'O
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4.3. JlabopaTopHsbIie padoThI

lug Tpyn
p 0eMK
piﬂe Hauvenosanue 2‘;;
TeM’H . paszena, TeMbI HaumenoBanwue u copepikanue J1a00paTOpHEIX paboT Ol
ey JTACITUILTHHEL ——
Wi 3209H
JIMHBI
i O Hcenenosanne npoKapuoOTHBIX MUKPOOPIAHH3MOB H
2 MHKPOOPraHU3MBL H & L 22
apxeii. Ha npumepe apxeit 0GUTAIOIIX B CONEHBIX 03€pax.
HX CTpPOEHHE
Crnioco0rt
Pa3MHOYKEHHSI. Cnoco0e1 pazsmuokenns 0axrepnii. KiieTouHbni muk.
3 Krerounsrit IUKIL| DHI0CIOPHI U APYTHE IOKOSIMHECS (JOPMBL 2
'| Onmocnoper u apyrue| CrnopooGpasytone 6akrepun. Tlomydenue 31eKTHBHEIX
noxosimyecs  (hOpMbI| HAKOMMUTENBHBIX KYJIBTYD CIIOPOOGPasyrouX 6aKTepHil.
OaKTepHii. '
IIpurorosienue IIpuroroBienne NPHKH3HEHHBIX M (PHKCHPOBAHHBIX i
HNPHKH3HEHHBIX H| Npenaparos MHKpPoOpraHusmoB. Jluddepennnansunie
(PHUKCHPOBAHHBIX MeTonl okpackd. Okpacka mo I'pamy. Oxpacka no Iumo-
IIpernapaToB Henscony. Okpacka pxmodennii. OKpacka Iy THKOB.
MHUKPOOPraHA3MOB. MHEKpPOCKOITHUECKHE METO/IBI HCCIIE/I0BAHHUS
MHKPOOpranu3MoB. [IpHroToBieHne mpmKH3HEHHbBIX
4. IpenaparoB MEKPOOPIaHU3MOB Pa3THUHBIX
CHCTEMATHYECKUX H OKOJIOTHUECKHX TPYIIT. DyGaKTepu.
Iuanobaxrepun (Cyanobacteriales: 1 rpymnma —
Gloeocapsa sp.; 3 rpynna — Oscillatoria sp.). Jpoxckn
(Saccharomyces cerevisiae). ITnecuesbie rpubs (Mucor
sp.). VIamepenHe pa3MepoB MUKPOOHBIX KIIETOK. i
Py6esxnblii KoHTpoas Ne 1
Kynprypansase KyabTypajabHble MeTobI Hee/IeJ0BAHMIS
METO,TBI MHKPOOPraHH3MOB.
5 | mecnenioaus Iurarensusie cpepl. [IPUrOTOBICHHE IUTATENBHBIX CPEL. 2
'| MEKpOOPraHU3MOB Beijenenue 1 KOMHUCCTBEHHBL yd4eT MEKPO(IOpBI
Bo31yxa. Onmcanue KOJIOHHI MEKPOOPTraHH3MOB,
[lonydenue YUCThIX KYIbTYP MUKPOOPIaHH3MOB.
Poct u pasmuoxenue| PocT  oTaeabHBIX MHKPOOPIraHH3MOB - H MOIYJISIIHIA
6.| MEKPOOPTaHU3MOB (xyabTyp). OCHOBHBIE TIapameTphl pocTa KyJIbTyp: Bpems| 2/2
FE€Heparyy, yIe/bHas CKOPOCTh POCTa, BHIXOT OHOMACCEL
Knaccudukanms
IPOKAPHOTHBIX Kunaccuduxanus npoKapHoTHLIX 0PraHu3MoB.
7.| OpraHu3MOB. @uioreHeTHIECKas CHCTEMA IPOKApHOT. OCHOBHbIE 22
Cucremaruka CHCTEMATHYECKHE IPYTIIEI DAKTEPHIA.
HaxTepuii.
Wnentndpukarms Haentuduranus Gakrepnii. Onpenenurens GakTepmii. i
8.| Gaxrepuii. Omnpenenurens Gakrepuii Bepru ("Bergey’s Manual...”). I,
Py6esxnblii KOHTPOIbL No2
I'pavorpunarensupie | I'paMoTpunaTebHble MEKPOOPraHH3MbL.
9.| MEKpOOpraHHu3MBl. CucremMaTtnyecKye rpyIisl rpaMOTPHIATE b HBIX Oakrepmit. | 2/2

Yxcycuoxucnoe 6porkenue. {nanobaxrepui.
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['pamII0JI0KUTETBHBIE
MHKPOOPTaHU3MBI.

I'paMIo10’KHTETbHbIE MHKPOOPIaHH3MBL.
CHcTeMaTHYeCKHe IPYIIIb]l TPaMIIOJIO KU TETbHBIX
OaxTepuil. AKTHHOMHIIETEI M POACTBEHHEIC UM
MHKpOOpraHu3Mbl. MacissHoKucIoe OposkeHHue.
MoJ104HOKHCII0e OposKeHHe.

2/2

11

Apxen

Apxen. Hcropus otkpsiTus. OcoOeHHOCTH OpraHH3auu
KJIETKH ¥ MOJIEKYJIIPHO-OHOIOTHYECKUX MPOLIECCOB Y
apxeit. [Tonoxenue apxeit B GHIOTCHETHYECKOM CHCTEME
OpraHMyecKOr0 MHpA.

2/-

12

DyKapuOTHBIE
MHKPOOPTaHU3MbI

DyKapHOTHbIE MHKPOOPraHU3MBI.

Jpoxoxu. CnimproBoe 6poskeHue. Mopdomorus
MHIIETHATEHBIX TPHOOB, MUKPO(HOPM BOJOPOCIIEH,
MPOCTEHINNX. XHMIYECKUI cocTaB M (h)YHKIIHH OTAEIbHbIX
KOMITOHEHTOB 3yKapHOTHOH KJIETKH.

22

PyGexHblit KOHTPOIIB

13

Bupycst

Bupycsl. Vcropus oTkpeiTas. Oco6eHHOCTH OpraHu3alii
BHPYCHOII "acTHIlb! (BHpHOHA). ['eHOM Bupyca.
Bsaumozeticteue Bupyca u Kiretku. OcobeHHocTH
BOCIIPOH3BOJACTBA BUPYCOB. Iyt BHpYCHO# HHpeKIuH.
Knaccubukarus supycos. [lonoxenue BupycoB B driieme
OpPraHu4ecKOro MUpa.

2/1

14

JleiicTBue
(pu3HUECKUX 1
XUMHAYECKHX
(axropoB Ha
MHKPOOPTraHU3MbI

JeiicTBHe pU3nYeCKNX H XUMHYECKHX (PAKTOPOB HA
MHKDPOOPraHH3MBbI.

Panuanus, xapakrep ee AefcTBHS Ha MUKPOOPraHH3MBL.
Y CTolH4MBOCT MEKPOOPIaHU3MOB K YJIbTPa()HOJIETOBBIM
JIyyaM U HOHM3HPYIOLIEMY M3/IydeHHIo. Poct
MHKPOOPIaHU3MOB B 3aBUCHMOCTH OT TEMIIEPATYPEL.
BnusaHue rupocTaTHyecKoro AaBineHus. Y CroiduBOCTh
MHUKPOOPraHU3MOB K BBICYHIMBaHHUIO. JInodummsars.
Ocmoruyeckoe aapieHue. CrocoObl OCMOPETYIIAIHT Y
PasHbIX MHUKPOOPIaHH3MOB. ["aiohuIIbL.

OTHOIIEHHE MHKPOOPraHH3MOB K MOJICKY/ISPHOMY
KHCIIOPOJY: a3po0bl # aHadpobsl (00muraTHbIe 1
(axy/IbTaTHBHBIE); A3POTONTEPAHTHBIE AHAIPOGEI i
MHKpoaspodunel. 3Hauenue pH cpemer s pocra
MHKPOOPraHu3MOB. AIHI0GHUIBI, HEUTPOPHIIBI U
AIKAIO(HIIEL.

2/-

15

Metraboamsm.

3 HCpTETH'{CCKHC
IIPOTIECCHI.
buocunTeTHYecKHE

TIponiecchl. Peryiusius

BHocHHTeTHYECKHE POIECCHI

VceBoeHnue coefuHEHHIM a30Ta. ACCUMHIISILIHOHHAS
HHUTpaTpenyKnus. GUKcaIys MOIEKYISIPHOTO a30Ta.
CHHTE3 OCHOBHBIX GHOTIOJIMMEPOB: HYKJIEHMHOBBIX KHCIIOT,
OENKOB, JIMITUJIOB, YIIEBOIOB. BTOpruHbIe METAO0IHUTEL.

MeTaboIu3Ma Peryasimus meratoansma. Buoxumuyeckre 0CHOBEI U
YPOBHH PEryJisiiiii MeTadOoIHu3MA. .
IMuranue.OcHOBHBIE OHOAIEMEHTHI M MUKPOIJIEMEHTEI,
TuMBI THTAHUS MEKPOOPTaHH3MOB.
Hmozo

30/18




Jlnd Texylero KOHTPOJIS YCIIEBAeMOCTH II0 OYHOM H 04YHO-3a04HOM Qopme oOyueHus
IpenojaBarelieM HCIOJb3yercss OaluIbHO-DEHTHHIOBas CHCTEMA KOHTPOIS W OIEHKH
aKaJeMHMUYecKold  aKTHBHOCTH.  [lo3TOMYy  HACTOSTENBHO  PEKOMEHIYETCS  TINATENHHO
npopabarsBaTh MaTepHall JUCIMILIMHEL OPU CaAMOCTOATENBHOH padoTe, y4acTBOBATH BO BCEX
(opMax obCYsKICHHUS ¥ B3aHMOJIEHCTBHS, KaK Ha JIGKIHAX, TaK H HA IPAKTHYECKHUX 3aHATHAX B
HeJIsAX JIYUIIEro OCBOCHUS MaTepHaa H IIOTydeHHS BHICOKON OLEHKH II0 Pe3yIbTaTaM OCBOEHHS
JTUCITTUTHHBI

BeinonHeHHe caMOCTOSTeNbHOH paboThl IOApa3yMeBaeT CaMOCTOSITENIbHOE H3YYeHHe
Pa3JIeNoOB JINCIHMIIIMHBL, BKJIIOYas IIOJrOTOBKY K JiabopaTOpHBIM paboTaM, IIOATOTOBKA K
PYOEXKHBIM KOHTPOJISIM, ITOJTOTOBKY K 3K3aMeHY.

PexomeHnayeMblil pe;kHM caMOCTOATEILHOH paboThI

Pexomenayemast
TPY10E€MKOCTD,
KaJl. Jac.
HaumenoBanue Akaj. 2a¢
. : Quno-
BH/Ia CAMOCTOSATENLHOH padoThI Ounas
3a049Has
dopma
thopma
o0yueHust
o0y4eHus
CamocTosiTelbHOE H3YYeHHe TeM ANMCHUIIHHBI: 25 30
IlpuroToBlieHHEe NPHKU3HEHHBIX M (UKCHPOBAHHBIX IPENapaToB 3 4
MHKPOOPraHH3MOB.
KyneTypaisHble METOIBI HCCIIE0BAHAS MUKPOOPIaHH3MOB 3 4
Poct n pasMHOKEHHE MHKPOOPraHH3MOB 3 4
Knaccudukanus  npokapHOTHEIX — opraHu3moB.  CucTeMaTHka ‘3 4
Oaxrepui.
Wnentuduxaiys 6akrepui. 4 4
['pamoTpuLaTeIbHbIE MUKPOOPTaHU3MBI. 4 5
["paMnonoKUTETbHBIE MUKPOOPTaHU3MEL. 5 5
IloaroroBka K JIaGOPATOPHBIM 3aHATHAM 14 9
(mo 1 yacy Ha Ka)xIoe 3aHsTHE)
IloaroroBka K py0esKHBIM KOHTPOJIAM 4 4
(mo 2 yaca Ha KaKABIH pybex)
Brino/iHeHHEe KOHTPOJILHOH PadoTHI - -
IloaroToBka K 3K3aMeHy 27 27
Bcero: 50 70




6. ®OHJ{ OLIEHOYHBIX CPEJCTB
JUIST ATTECTAIIUH ITO TUCITUTIINHE
«MHAKPOBHOJIOTHSI 1 BUPYCOJIOT USI»

6.1. IlepeyeHs OLIEHOYHBIX CPEACTB

1. BaibHO-peHTHHTOBAsT CHCTEMa KOHTPOJISI H OLICHKU aKaJleMHYeCcKas akTHBHOCTh
obyuarormmxes B KI'V
2. OryeTs! 110 J1abopaTOpHEIM paboTaM (I OYHOM U OYHO-3a0YHOM (hOopM 00yUeHNS)

3. [lepeveHs BOIIPOCOB K K3aMeEHY

4. Bank 3ananuii it pyOesKHBIX KOHTpoJied 1 n 2 (uist 04HOM B 04HO-3204HON (HOpM 00y UeHHs)

6.2. Cucrema 62/ LlILHO-PEHTHHIOBOI OLEHKU
paGoThI CTYJEHTOB [0 TUCHUIIIHHE

Ne | HaumenoBan Conepxane
ue
Ounasn gopma odyueHust
1 | Pacnpenenen Pacnpenenenue 6aion
ne 0aJuIoB 3a Beimonsenun
cemecTp I10 Bun IMoceme | em3amura | PYOekHs! | Py6exubl | Samura
e i i naGoparo | DK3a
BHIAM yueOHOi HHE | OTYETOBNO | oo | ormpons = i
y4uebHOH paboThl: | JIEKIHH | IPaKTHYECK Nel No2 pa6ot
paborTsl, UM paboram
CPOKH Ca4YH
yUe6HOi Bamipna . g
paGoter s o 15 o Ho 6 Ho 7 28 o 30
OLICHKA: ;
15
" s Ha7 14 n.p.
[Ipumeua | Jeximii 14 x 1 Gamma Ha 8- o p
HHS: 1o 1 JIEKITHH Paxt.
3aHATHH | 20auia
Oasmty
2 | Kpurepuii nepecyera
63511‘10 lf - P 60 1 MeHee 0aJJIOB — HEYIOBIETBOPUTEILHO; He3aUeT
61...73 — yIOBNETBOPHUTENIBHO; 3aYTEHO
TPaJIMIHOHHYIO OUEHKY | 5" o R
10 uToram paboTel B 91 " 100 OTIJ)qu’o
CEMECTpE U 3ayeTa
3 | Kpurtepun nomycka Jst nomycka K IpOMEXKYTOYHON aTTectaluu (3K3ameHy)

[IPOMEKY TOUHOU
aTTeCcTaluH,
BO3MOIKHOCTH
OJIy4YeHHUs
ABTOMATHYECKOTO 3a4yeTa
(9K3aMeHalMOHHOMH
OIIEHKH) TI0 JHCIUIIIHHE

obyvaromumiicss nomkeH Habpars He MeHee 50 GamioB u
BBIIOHATE BCE TNpaKkTHYeckne H JsaboparopHble  paboOThI,
PYOEKHEI KOHTPOJIE. '

st IOy YCHHSI 9K3aMEHAITHOHHO OLICHKH
«aBTOMarH4ecKu»  o0ydaromemycss HeoOXoammo  Habparth
CJIeIyIOIIEE MUHUMAITLHOE KOJIHYECTBO 0a/LIOB!

- 68 g MONMyyeHHS — «aBTOMATHYECKH»  OLEHKY

yRosierBoputelbHo OOyuaromemycs, Habpasinemy 68 6aioB,
MoryT ObITh 100aBieHbl OOHYCHBIE Gamibl K OH MOYKET
IPETEH/I0BAThH HA OLEHKY XOPOIIO HIIH OTJHYHO.




4 | ®opmbI 1 BUE yueOHOM B cmydae ecnu K IpOMEKYTOYHOH arrecTamud (9K3aMeHy)

paboTHI 1u1s Habpana cymma MeHee 50 6ajIoB U He BBINOJIHEHBI BCE 3a(aHHMS,
HEYCIEBAIOIIHX oOy4aioleMycs HEOOXOMHMO BBIMOJNHKUTL  JIONOJTHHTENBHBIE
(BOCCTAaHOBHMBIIMXCSA HA | 33JaHMd, 0 KOHIA MOCIEAHel (3a4eTHOM) Helenu cemecTpa.
Kypce o0ydeHus) Ilpu osToM HeobxomuMoO mHpopaboTaTh MaTepHan  BCex
obyuarormxcst st IPONYIIEHHBIX IPaKTHIECKHX K 1ab0paToOpHBIX pabor.
HOJyYeHHs @opMBI  NONOJHMTENBHBIX  3aJaHuii  (Ha3HAYaroTCs
HEIOCTAIONINX OAIOB B | IpernoaBaTenem):

KOHIIE ceMecTpa - BBIIOJIHEHHE W 3alllATa TPOIYIISHHOH J1abopaTopHOI

paboTel (IIpH HEBO3MOXKHOCTH INOMONHHUTENLHOIO MPOBEIEHHS
71a00paTopHOl pabOTHI IPENnoaBaTENh YCTaHABIHBAET (opmy
HOIOJIHUTEJIBHOTO  3aJaHMd II0 TEMaTHKE IIPOMYIIEHHOM
nabopaTopHoi paboThI CAMOCTOSTENEHO) — 10 § GaIoB.

.HPIKBPI,H&U,HSI aKaIeMHYECKHX Ba,ELOII)KGHHOCTeﬁ, BO3HHKIIHX
H3-32 Da3sHOCTH B y4eOHBIX INAHAX [IpU [EpPEBOJE HWIIH
BOCCTaHOBJICHUH, IPOBOJIUTCS yTeM BBIIOJIHEHHS
JONONHUTENBHEIX — 3aaHui, ¢opMa H  00BEM KOTOPBIX
ONpeIeNnsieTcs IpernoiaBaTeseM.

PyGesxnble KOHTPOJIK H 3a4€T IPOBOAATCA B HOpME YCTHOTO ompoca.

Tlepen npoBeneHHeM KaiIOTO pyOEKHOrO KOHTPOJS MPENOAaBaTelh HpopabaTHBaeT ¢
O0y4JarOIMMHCsl OCHOBHOW MaTepuai COOTBETCTBYIOIIMX pPa3NelioB MMCIHIUIMHEI B (hopme
KPaTKO¥ JTEeKIHH-THCKYCCHH.

Bapuants! 3azanuii juis pybeskaoro kouTposst Ne 1 1 Ne 2 cocrosr u3 7 (6) Borpocos.

Ha kaxcaoe rectupoBatne npu pyOGe:KHOM KOHTPOJIE MAarHCTPAHTy OTBOIHTCS BPEMs HE
Menee 30 MEHYT.

IIpeniosaBatens onenuBaeT B Oamiax pe3ybTaThl ONPOCA KAXKAOTO OGYYAIOLIErocs mo
KOJIMYECTBY IPABHIIBHBIX OTBETOB H 3aHOCHT B BEIOMOCTH YYeTa TEKYIIEH YCIIeBaeMOCTH.

3averHsid TecT cocTout u3 20 Bompocos. Konuyectso GaioB Mo pesynbTaTaM 3adeta
COOTBETCTBYET KOJMYECTBY IPABHJIBHBIX OTBETOB OOYYAIOMIErocs Ha BOIPOCHI TecTa. Bpewms,
OTBOAHMOE 00y4JaromeMycs Ha 3a4€THBIH TECT, COCTABISET 1 aCTPOHOMUYECKHUIA yac,
PesynbTathl Tekymiero KOHTPOI yCIEBAaEMOCTH M 3ad4eTa 3aHOCATCS IpENoJaBaTeNieM B
3a4ETHYIO BE/IOMOCTB, KOTOpast CAACTCs B OPraHU3alMOHHBIA OTAEN HHCTHTYTA B ICHD 3a4eTa, a
TAKIKE BBICTABIIAIOTCA B 3aUETHYIO KHIKKY 06y4aromerocs.

6.4. IIpuMepbI O1EHOYHBIX CPECTB /15l PyGeKHOT0 KOHTPOJIS H SK3aMena
Ipumepnan memamuxa unougudyansHoix 3adanuii (mem omuemos no aabopamopHsim
DPadomam) 014 MeEKYuLe20 KOHMPOIA YCReeaemMocmil

Crioco651 pa3sMHOXKEHHST GakTepHid,

IIprroToB/IeHHe NPHKA3HEHHBIX H GHKCHPOBAHHBIX IPENIAPATOB MHKPOOPraHH3MOB.
KyneTypanbHeie METOBI HCCITEIOBAHHS MEUKPOOPTaHH3MOB.

Poct oTAENBHEIX MHKPOOPraHH3MOB H IO JIAIMH (KyIBTYp).
Kiraccuduxanus npoKapHOTHBIX OPTraHH3MOB.

Wnentuduxamnus Gakrepuii.

I'pamoTpHIaTETEHBIE MUKPOOPIaHU3MEL

I'paMIIOIOKHTETEHBIE MHKPOOPraHH3MEL

Apxen.

OyKapHOTHBIE MHKPOOPraHU3MEbL.

Bupycsl.

HeiicTBue pu3nyeCKHX 1 XUMHUECKHX (HaKTOPOB HA MHKPOOPTaHH3MBL




Koumponusnsie pabomest ona ouno-3a04noti popmet 0byuenun:

1 Bun y 6axrepuii. [IpuHIMIE onucaHust BUia GaKTepHii.

2. Wnentudukanus 6axrepuii. Onpenenutens Oakrepuii bepru.

37 XapakrepucTira GoToTpodHEIX GaKTepHil ¢ OKCHI€HHBIM IIyTeM MeTaboIH3Ma.

4, XapaxrepucTuka HoTOTpOopHEIX GaKTepHii ¢ AHOKCHTEHHEIM ITyTeM METa00IM3Ma.

3 I'pamMoTpHIATENbHBIE XeMOTHTOTpOGHEe OakTepuu. VX y4acTHe B KpyroBOpPOTE a30Ta B
IPHpOJIE.

6. CHUpUILIIBL U CITMPOXETHL. XapakTepHCTHKA NIPEICTABHTENEH.

7. I'pamMoTpHIaTENbHBIE a9POOHBIE MAIOUKH H KOKKH. XapaKTepHCTHKA MPEICTABUTENEH.

8. OHTepobakTepHu. XapaKTepHCTHKA IIpe/cTaBuTeNeil. Polb B MpHpOIE B MEIUIMHCKOE
3HAuYCHHE.

9. T'pamorpHnaTensHble aHadpoOHbIe GakTepun. XapaKTepHCTHKA [IPeJCTaBUTENEH.

10. - T'pamnonoxuTenbHBIe aHa3pOoOHBIE OaKTepuy. XapakTepucTHKa npejcraBuresiei. Posb B
IIPUPOZE U METHIIMHCKOE 3HAYCHHUE.
11.  I'paMIonoKHTENbHEIE a’pOOHBIE KOKKH. XapaKTepHCTHKa INpeAcTaBHTenci. Pomb B

[PHPOZE K MEIULIHHCKOE 3HAYCHHE.

6.3.4 IlepeveHb BONPOCOB K NPOMEKYTOYHOMY KOHTPOJIIO (MTOrOBOMY 3K3aMeHY) 1O
puenunianHe « MHKpPOOHO/IOTHSI ¢ OCHOBAMH BHPYCOJIOTHSI».

Bomnpoc I.
1. OtkpeitHe MuKpoopranusmoB A. BaH Jleenrykom. Poms JI ITactepa B (opMEpoBaHHH
MHKPOOHOIOTHH.

2. 3nauenme pabor P.Koxa, M.Beiiepunka, C.H.Bunorpanckoro, I.M.JBaHOBCKOTO,
A.Kmoliepa, A.QneMMuHra AJst pa3BUTHS MUKPOOHOJIOTHH KaK HAayKH.

3. OcHOBHEBIE HAaIPaBIE€HUS Pa3BUTHSA COBPEMEHHOH MHKPOOHOJIOTHH.

4. Mertomsl MEKPOOHOIOTHYECKHAX HCCISIOBAHMI.

5. ITIpu3HaKH CXOACTBA U PA3IM4Ms NPOKAPHOTHBIX M 9YKAPHOTHEIX MUKPOOPraHH3MOB.

6. TIpHHIUTIBI CHCTEMATHKH NMPOKAPHOTHEIX OpraHn3MoB. [IoHsTHE IUTaMMa, KIOHA, YHACTOMH
KyJBTYpPbI y OaKTepHii.

7. IlpaBuna HOMEHKIATYpsl —OakTepui. TakCOHOMHYECKHE KaTerOpHM, IpHHATEHIE
MeskryHapoJHBIM KOJEKCOM HOMEHKJIATYPbI DaKTepHii.

8. Bupa y Gakrepui. [IpuHIHIIBI OnHCaHHA BHJA OaKTepHId.

9. Hnenrndukanus O6akrepuii. Onpenemutens Gakrepuii Bepru.

10. Xapaxrepucruka GoToTpo)HBIX GaKTEPHii C OKCHT€HHBIM ITyTeM MeTabon3Ma.

11. XapaxTepucTuka (GpoToTpodQHBIX GaKkTepuil ¢ AHOKCUTEHHBIM TMYTEM MeTaG0H3Ma.

12. T'pamoTpunaTenbHble XeMOTHTOTpOQHEE OakTephH. MX yJacTHe B KpYroBOpOTE a30Ta B
TIpUpoJE.

13. Ciupunnis! 4 CIHPOXETHL. XapaKTepucTHKA IpeJCTaBHTEeH.

14. I'pamMoTpHLaTENIbHEIE 23pOOHbIE MANOYKH U KOKKH. XapaKTepHCTHKA IIpeCTaBHTeNeH.

15. OuTepobakTepuu. XapakTepuCTHKA IpencTaBHTeNeH. Poib B npupone M MEIHIHHCKOE
3HAYCHHE.

16. I'pamoTpuuaTenbHble aHa3poOHEIe GaKTepHH. XapaKTepHCTHKA TIPeICTaBUTeleH.

17. T'pammonoskuTeIbHEIE aHadpoOHble OakTepin. XapakTepHCTHKA NpencraBureneii. Pois B
IPHPOJIE H MEAHIIHHCKOC 3HAUCHHE.

18. I'pammonioxkuTenpable  a9poOHbIe KOKKM. XapakTepucruka upenctapureneil. Pomp B
TPUPOJIE U MEJHIHHCKOE 3HAYCHHE.

19. Tlanmouxku ¥ KOKKH, 06pa3yroIue S5HA0CIOpEL. XapakTepHCTHKA IPEICTABHTENEH.

20. KopunedopmuEle GaKTepuy H aKTHHOMHLCTBL. XapaKTepHCTHKA MPEACTABHTEIICH.

21. OGmuratHo napasuThdecKue OaKkTepHH: DHKKETCHH M XJaMHjuH. XapaKTepHCTHKA
IpencTaBuTeNei.



22. L-popmbl OaxTepuii. MHKOIIIA3MBI.
23. Apxebakrepuu. Vcropus oTkpbiTHs. OCOOGHHOCTH TOHKOIO CTPOEHHS KIETKH U

MeTaboIH3Ma.
24. Tlonoxxenne apxebakTepHH B CHCTeMe OPraHMYecKoro Mupa. MX 5BOMIOIHOHHOE

3HAYECHHUE.
25. JlefictBHe (pu3HYECKHX (AKTOPOB HA MHKPOOPTaHH3MBL Paimanus, ymbTpaduoneroBoe
H3JIydeHue, Temneparypa. OcMOTHYECKOE JaBIICHHE.

Bonpoc II.

15 Pa3meps! K1€TOK ¥ MOP(OIOTH MHKPOOPTaHH3MOB.

2. XKryruku Oakrepuil. Pacnionoxenue, CTpyKTypa, XMMUUECKHH COCTAB M (QYHKIHH.

31 Kierounas creHKa rpauduKyTHEIX 6aktepuil. CTpOeHHe, XHMUYECKHH cOCTaB, QYHKIHH.
4. Knerounas crenxa ¢pupmaxyTHEX 6akTepuit. CTpoeHne, XUMHYECKHI COCTAB, (DYHKITHH.
S Krnerounas wmemOpana ¥ BHYTPHKJIETOYHBIE CTPYKTYpHl HPOKapHoT. CTpOeHHe,
XHUMUYECKUI cocTaB, QyHKIHH.

6. Opranusanus reHETHYECKOrO MaTepHala B KieTke Gaktepuii. OcOGEHHOCTH PeITHKALHH
JHK y GakTepuii.

7 Hacrnencreennas 1 HeHAC/IEACTBEHHAS H3MEHYHBOCTS Y OakTepuit. TuUmsl MyTanmii.

8. . T'enmerHueckue peKOMOHHAI[MH y IPOKAPHOT.

9. OHZOCTIOPEl M CTOpoo0pa3oBaHie y TNpPOKapuoT. JIpyrue mOKOSIHECS (BOPMBI y
Oakrepwuii.

10. ITuranue Gaxrepuil. TUIBI MHTaHUS MEKPOOPTAaHU3MOB.

11.  Kparkas XapakTepHCTHKa OSHEPreTHYECKHX IIPOLIECCOB y MpPOKapHOT. Bpoxenue.

Aspobroe nexanue. AHaspoGHOe npixanue. GOTOCHHTES,

12. @aspr  a’spobHOro  npIXaHHA  mpokapuoT.  OKHCIMTENBHOE M CyGCTpaTHOE
(ochopunupoBanue.

13, KoucrpykTHBHBIH 0OMEH y nNpokapuoT. IIOHATHE O NPOMEXYTOYHOM OOMEHE
(amdubonuzme).

14. Monounokucnoe GpoxkeHHe. XMMH3M IpOILECCA H XapaKTEPHCTHKA ero BO3GymuTeleil.
Pounp B mpHpo/ie M HCIONIB30BAHUE YETIOBEKOM.

15.  Vkcycuokucioe Opoxenne. XMMH3M Ipolecca M XapaKTEPHCTHKA €ro BO36ymHUTENEH.
Poiib B IpHpOZE H HCLIONE30BaHHE YETOBEKOM.
16.  Cnuprosoe Gpojkenne. XHMH3M NPOLECCa U XapaKTePHCTHKA €ro BO30yautenei. Poms B

IPHPOJIE U HCIIOIb30BAHHE YEIOBEKOM.
17 MacnsHokucnoe Gposxenre. XuMH3M Iporecca XapaKTepUCTHKA €ro BO30yIuTeNei.
Posis B mpupojie ¥ HCHONB30BAHKE YEI0BEKOM.

18. Poct u pasmuoxenue Gaxrepuii. ITonsatne pocta y Gaxrepuit. OCHOBHBIE HApAMETPEI
pocra.

19.  3aKoHOMEpHOCTH POCTA YHCTHIX KYJIBTYp MpH NEPUOJIMYECKOM BeIpaimuBanuu. Kpusas
pocTa, 0cOGEHHOCTH OTAENBHBIX (a3,

20.  HaxonuTesnbHblE H SIEKTHBHBIC KyJIBTYPhl MHKPOOPTAHH3MOB. MeToms! MOJIyYEHUs U
3Ha4YCHHE.

21.  OcCHOBHBIE THIBl NHTATENBHEIX  CPel, MCHONB3YeMbIX IS KyJIbTHBHPOBaHHS
MHKPOOpraHu3MoB. A3po6HOE i aHa3pOOHOE KYIETHBHPOBAHHKE.

22, Meroibl KOMMYECTBEHHOIO aHAIM3d MHKPOOPTaHH3MOB. KOIHYecTBEHHEI yuer
MHKpPO(]JIOPEI BO3/yXa.

23. MukpockonuuecKkne METOb! H3yuenus GakTepuii. MeToms! OKPackKH.

24, PacmpocTpanenne M ponb Gaktepmit B mpHpoxe. Broreoxmmmueckas JEeATEIBHOCTh
MHKPOOPraHH3MOB,

25.  B3aHMOOTHOMIEHMS  MHKDOOPraHH3MOB  C  JPYTHMH MHKPOOPraHH3MaMH |
MakpoopraHusmMaMy. CHMOHO3 M aHTATOHM3M y MHKPOOPTAHH3MOB. AHTHOHOTHKH. [[aToreH b
Gaxrepuu.



IIpumepubie 3a8aHHs 1151 PY0eKHOr0 KOHTPOJIs
Pybearcusiii konmpons no pazdeny 1.

Bapuanr 1 Bapuanr 2
JAATH OIIPEAEJIEHUSI TEPMHUHOB: JATH ONIPEJAEJIEHUSI TEPMUHOB:
1. Astotpod 1. AXTHBHBIA TpaHCIIOPT
2. AHadpoObI 2. Apxebakrepun
3. baxrepuanbHas KyJbTypa 3. Bakrepus
4. Bpoxenue 4. Bupyc
5. JlpixaHue 5. Hnentnduxauus
6. Knaccubuxanus 6. Kion
7. Mukomia3Mbl 7. Muxkpoaspod sl
8. Myraren 8. Myrauus
9. Hykneokancu 9. Hyxseotun
10. ITacrepuzanmus 10. ITnasmuna
11. Ipocras muddy3us 11. PukkeTcun
12. Takcon 12. TpaHcykums
13. Y nensHas cKOpocTh pocTa 13. @ar
14. XemomHTOaBTOTPOG) 14. Xemoopranorereporpod
15. Yucras xynpTypa 15. Illtamm
Bapuanr 3 Bapuanr 4
ATb OIPEJEJIEHHSI TEPMHHOB: JATb ONIPEJAEJIEHUSI TEPMHUHOB:
1. Anabomusm 1. AmnaspoGHoe npIxanue
2. Ayxcorpod 2. Aspober
3. Buosap 3. buoxumuyeckoe eHHCTBO MeTaboIH3Ma
4. Bpewms renepanuu 4. Tereporpodh
5. Kancup 5. Karabonuzm
6. Kowusroramus 6. Jlorapudpmuueckas daza pocta
7. Muxpob 7. Monuduxkauus
8. Howmenxiarypa 8. Hyxueoun
9. O6neryennas quddysus 9. Onpenenenne Buia y 6axrepuii
10. TTonykxoHcepBaTUBHEKIH cIIOCOG 10. ITpokapuoT
pemmkanun JJHK
11. Ceposap 11. Cucremaruka
12. Tpanchopmanus 12. Tpuama Koxa
13. @arosap 13. ®oronuToaBTOTPOG)

14. XnamMmuauu

14. Ilnanobakrepun

15. DnemenTapHble TenpLa

15. Dupocnopa

Pybedcuslii Konmpons no pazdeny 2
Bapuanr 1.

HOZ[‘-lepKllyTb BC€ IIPABHJILHBIC BADHAHTLI OTBETOB:

1. IlenTHAOrIHKAH BXOJUT B COCTAB:
a) L — ¢opm;

6) MuKomIasM

B) TPaMIIONOKUTENbHBIX OaKTepHii;

T) BUPYCOB

2. OyHKUHH KJIETOYHOM CTeHKH OakTepwmii:

a) OCMOTHYECKAs 3aIIUTa;

6) TPAHCIIOPT XUMHUYECKUX BEIECTB;
B) MEXaHUYECKas 3aIIiTa;

T') BHEPreTHYECKHIT UEHTP KIIETKH




3. Me3ocoma Gakrepuii:

a) GOopMHpYET IUTONIA3MATHYECKHI PETUKYIIIOM;
6) MecTo cuHTe3a Oenka;

B) MecTo HakoruieHus AT®;

I') MECTO HAXOJKICHHUsI HYKJIEOUIA

4. Bupyaentnocrs 6aKTepuii — 310:

a) Mepa MaTOreHHOCTH;

6) BUIOBOH ITPH3HAK GaKTepHii;

B) IIPH3HAK IITaMMa GaKTepuii,

T) CTENEHb YCTOHYHBOCTH K IIPOHUKHOBEHHIO BHpYyCa
5. MuKpOBOpPCHHKH (IHJIM) XapaKTePHBI IS
a) L — ¢opm;

6) MuKOIIa3M

B) TPaMOTPHIIATEIBHBIX BaKTepHii;

I') TPaMIIOJIOKHUTEIBHBIX GaKTepuit

6. B cocTaB 6aKTepHAIBHBIX KTYTHKOB BXO/NT:
a) JIMIONOIHCAXAPHI;

0) THIOTIPOTENH;

B) (naresuiH;

I) IEeNTHIOTIHKAH

7. Ilpu enopooGpa3oBaHHH NPOHCXOMMT:

a) perumkanus JTHK;

0) 00e3BOYKHBAHHE KIIETKH,

B) (hOPMHPOBaHHE JNOIONHUTEILHBIX 000I0UCK;
) OMHApHOE Jie/IeHHE KIETKH

8. TepmoycToiiauBOCTE CIIOp 00ecneunBaeT:

a) KOpTeKc

©) BBICOKHI YPOBEHb META0OIH3MA

B) HH3KUil ypoBeHb MeTaboH3Ma

r) nerujparanus (06e3BoXKHUBaHUE)

9. Ilnanodaxkrepuu:

a) Escherichia;

6) Nostoc;

B) Chlamydia;

r) Ricketsia

10. Mukpo0bl, pactymue B nuTepsase 15°-55° C, spasores::
a) NCHXPOQHIAMHE;

6) me30dunamu;

B) TepMObHIaMu;

r) rajoQuiaMu

11. K 9yKapHOTHBIM MHKDOOPraHH3MAaM OTHOCHTCSI:
a) Kangupa,

6) Cniupoxera;

B) Kummeunas nanouka;

r) CanbMoHeTa.

12. Toxcuueckoe aeiicTBHe KHCJIOpoAa Ha 00JIHraTHbIe
HAKOILIEHHEM:

a) mupyBara;

0) KOHEUHBIX IIPOAYKTOB GPOXKCHHS;

B) CYNIEPOKCHIHOTO KHCIOPO/A;

T) IIepeKHCH BOZOpOAa

aHadPOObI

00ycs10BIEHO



6.4 DoH/T OLEHOYHBIX CPEJCTB
Tonupri GaHK 3a0aHKH I TEKYIIEro pyOe:kKHOr0 KOHTPOJIEH U MPOMEXYTOUHOH aTTeCTAIMH 10
IUCLUIUTHHE, TI0KA3aTelTH, KPUTEPHH, INKaJdbl OLCHWBAHHS KOMIIETEHIMH, METOIHUYECKUE
MarepHanbl, ONPEJEISIIOMEe MPOUEIYPhl ONEHUBAHUS  00pPA30BATENLHBIX — PE3Y/ILTATOB,
MIPUBEJIEHBI B Y4EOHO-METOJHYECKOM KOMIUIEKCE JUCIUILTHHEL
7. YueOHo-MeTOANYeCKOE H HHPOPMALOHHOE 06ecIedeH e U CIHIIHHbI

7.1. Ocnognaa numepamypa

1. Muxpobuonorus: YuyeOnuk/B.H.Kucnenxo, M.III.Asaes - M.: HUL] HH®PA-M, 2015. -
272 c.: — Mocryn u3 OBC «znanium.com»

2. Herpycos A.U., Kotosa W.5. MHKpPOGHONOTHS : y4eGHHK : JUTA CTYIEHTOB BY30B,
00y4JarOIHUXCs 110 HAIIPABJICHHIO MOATOTOBKH OakanaBpa "BHomorHs" 1 GHOIOrHUecKuM
crnenuanbHocTsM / A. U. Herpycos, M. B. Kotosa. - Mocksa: Axamemus, 2007. 350 c.

3. DKOJOrHst MUKPOOPraHU3MOB : y4eOHHK JUIS CTYACHTOB YHHBEPCHTETOB, 00yYaIOLIHXCS
1o crienmanbHocTH 012400 "MuKpoOHOIOrHS" B ApyTHUM GHOIOTHYECKHM
crenuamsrocTsM / A. U. Herpycos [u ap.] , mox pen. A.M.Herpycosa. — Mocksa:
Axanemus, 2004. 267 c.

7.2. JononnumensvHas iumepamypa

1. T'yces M.B., Muneesa JI.A. MHKpOGHOIIOTHS : y4eGHUK /IS CTYLACHTOB BY30B,
obyyaromuxcs mo HanpasieHuao 510600 "Buonorus" 1 GHONOrHYECKUM
crenmansoctsam / M. B. I'yces, JI. A. Muneesa . - Mocksa: Axkazemus, 2004, 462 c.

2. Ewmues B.T. Mumyctun E.H. Muxpo6ronorus: yueGHEK U1 CTYACHTOB BY30B,
00y4AIOIMXCS 10 HANPABICHHSM H CIIELHATBHOCTSIM arpOHOMHYECKOr0 06pasoBaHms/
B.T. Emues, E.H. Mumyctun. — M.: Jlpoda, 2005. 445 c.

3. Emues B.T., Mumycrun E. H. Muxpobuonorus : yueGHHK mwis CTYZEHTOB BY30B,
00yJaoIUXCs 10 HANPABJICHHSM H CHIELUATLHOCTSM arPOHOMHYECKOro obpasoBanus / B.
T. Emues, E. H. Mumyctun. - Mocksa: Jlpoda, 2006. 445 c.

4. Jlykomcekas K.A. MuKpOGHOIOTHS ¢ OCHOBaMHU BHPYCOJIOTHH : yueOHOe mocobue s
CTYZICHTOB IICAarOrH4eCKHX HHCTHTYTOB 10 GMOJIOTMYECKHM M XUMHUCCKHM
cnenuanerocTM / K. A. Jlykomckast. — Mocksa: IIpoceemenue, 1987. 192 c.

5. Muxpobuonorus : y4eGHHK : IS CTYICHTOB BY30B, 00y4aOIIUXCs 110 CHEHATLHOCTH
311200 "TexHonorus NpOH3BOLCTBA U NEPEPAGOTKH CEMBCKOX03SHCTBEHHO IPOIYKITHH"
/ 0. J. Cupopenxo [u ap.]. — Mocksa: Hudpa-M, 2005. 286 c.

6. Herpycos A.H., Korosa U.B. O6mas MEKpOGHOTOrHs y4eOHHK : U1 CTYJEHTOB BY30B,
obyuaromuxcs o HanpasierusM 110100 "Arpoxumus u arpomousoBezenue” u 110200
"Arponomus" / A. . Hetpycos, W. B. Kotosa. - Mockea: Akazemus, 2007, 283 c.

7. IlpakTHKyM 110 MEKPOGHOJIOTHH : yueGHOe mocobue s CTYJIEHTOB BY30B,
oby4aronmxcs 1o HanpasieHuo 510600 "Buonorus", cnenuansrocta 012400
"Mukpobuonorus" 1 GHOJIOrHIECKHM CIIeHHaTbHOCTIM / A, U, Herpycos [u ap.] . -
MockBa: Axanemus, 2005. 603 c.
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7.5 Ilpozpammnoe obecneuenue cospemennpix UHPOPMAUUOHHO-KOMMYHRUKAUUOHHBIX
MexHono2uil
[Ipn uTeHMH IEKIHH HCMONB3YIOTCS ClaifOBBIE Ipe3eHTaunn. MUHHMAaTbHBIE TpeGOBaHUS K
ONEPALMOHHOH CHCTEME U NPOrpaMMHOMY OOECHEHEHHIO KOMIBIOTEpa, HCIIOJIB3YEMOTO TpH
TOKase ClainoBbIx npesentauuii: Windows XP, Foxit Reader Pro Bepeus 1.3. Ilpu nposenenun
maGopaTOpHBIX paboT MCHONB3yeTcs LH(pPOBasK MUKPOCKONHAS CHCTEMA BU3yaiM3auuu Expert
Prima (LOMO PLC.2007) ¢ JHICH3HOHHBIM TIPOTPaMMHEIM O0ECTICUeHHeM IUIS 3aXBaTa H
penaktupoBanus Gporo- u Bupeonsodpaxennit EXPERT Prima Bepcus 1.0.2.35.



8. MATEPHAJIbHO-TEXHUYECKOE OGECIHEYEHHUE
JUCHUTLIIAHBI

Bee nexuun obecneyeHBI MyIbTHMEIMHHBIME Tpe3eHTAmusMH. JIMCHUIIMHA YHTAeTCS B
CICHHUATN3MIPOBAHHBIX aY[IUTOPHAX, CHAOKEHHBIX HEOOXOMMMON amnmapaTypoif (LepeHOCHOMH
II€PCOHAIIBHBI KOMIILIOTED, MyTETHMEIHHHBIH IIPOEKTOP, MYITHTHMEAHHHbLH 9KpaH).

JlaGoparopHeble 3aHATHS NPOBOAATCA B CIEIHAIBLHO obopynoBaHHOM yueGHOMH
71a6opaTopul  MHKPOGHONIOTHH, OCHALIEHHOH MHMKDOCKOIIAMH, OHMHOKYISIPDHBIMH  JTynaMmH,
MHKPOCKOITHOH CHCTEMOH BU3YIH3AlHU ¢ BO3MOXHOCTAMH 3aIMHCH 1 IPSMOTO BBEIBEIECHHS
u300paxkeHus Ha GONBIION dKpaH. [ToAKIIOUEHHE K CeTH HHTEPHET I03BOJISIET WCMOJb30BaTh B
XOJI¢ MPAKTUYECKUX 3aHATHH BO3MOXKHOCTH OHJIANH - TEXHOJOIMil,

Hns  obecrieuenus:  caMOCTOATENBHOM — paGOTHI O0yJaromuxcs  UCIOIB3YeTCS
JIATEPaTypa, COIJIACHO CITHCKY B paszelne 7.

9. PECYPCBI CETH «AHTEPHET»,
HEOBXOJIUMBIE JJI51 OCBOEHUSA JUCLHUIIJINHBI

OBC «Jlaub»

OBC «KoHCynbTanT cTyIeHTay

OBC «Znanium.com»

«T'apanTy — crIpaBOYHO-IPAaBOBAs CHCTEMA

AW

10. ”HOOPMALIMOHHBIE TEXHOJIOI' HH,
IMPOT'PAMMHOE OBECIIEYEHHUE
H HH®OPMAIIUOHHBIE CIIPABOYHBIE CUCTEMBI

IIpr uTeHUH NeKUHi HCTIONB3YIOTCA CaiI0BBIE pe3eHTALHY,

Ornepaunonnas cuCTeMa H HPOrpaMMHOE oBecreyenre KOMIIBIKOTEPOB, HCIONB3yEMBIX
TIpH IOKa3e CHAHIOBEIX Mpe3eHTauui, cootBeTcTByeT TpeGosanmam ®I'OC BO mo nammoit
00pa3oBaTeNbHOIf IporpaMme.

11. MATEPHAJIBHO-TEXHAYECKOE OBECIEYEHUE
AUCIHHIINHBI

[lo Bcem Bunam y4eGHOI JEATENBHOCTH B paMKaX —JHCIMILITHELL «Hcropust u
MCTOLOJIOTHS. XUMHI) UCTIONB3YIOTCS yueOHEbIe Ay AUTOPHH Ul NPOBENEHHs 3aHATHH (MTEeKITHI,
71ab0paTOpHEIE  3AHATHSA, IDYNIOBbIE M HHMBHIYATbHEIS KOHCYNIbTAlMH, TeKymui H
POMEXKYTOMHBIH  KOHTPONB),  YKOMIUIEKTOBAHHEIE — CTICHHANM3HPOBAHHON  MeOebio  H
TEXHIECKHMH CPECTBAMM OOYUCHMUS, CIY)KAIHMH TS TIPEJICTABICHHS yaeOHOM HH(OpMALHH
OoubIIol ayIuTOpHH.

JlaGopaTopHEIii IpaKTHKYM IPOBOHMTCS B CTIENHATH3HPOBARHOMN naboparopuu Kadeapsr
«Qu3gdeCcKas W TPUKTAIHAA XUMHS», OCHAINEHHON HEOGXOIMMBIM obopynoBaHueM U
PpeaKTHuBaMH.

12. IJIS1 CTYAEHTOB, OBYYAIOIUXCSI
C UCIIOJIb30OBAHUEM III/ICTAHI.II/IOUHHLIX OBPA30BATEJILHBIX
TEXHOJIOI'H

Ilpu HCIONB30BAHHE BNEKTPOHHOIrO OOyYeHMSI M JHCTAHI[HOHHEBIX obpa3oBaTeIbHBIX
rexHororuii (nanee 50 u JOT) 3aHATHS MONHOCTHIO HIIH YaCTHYHO HPOBOIATCS B PEIKHME
onnaiH. OOBEM MMCHHMILIHHBL H paclpeielieHue HAarpyskH 10 BHAaM pabOT COOTBETCTBYET II.



4.1. Pacnipesienenue GamioB cOOTBETCTBYET I1.6.2. THGO MOIKET GBITH H3MEHEHO B COOTBETCTBHH
¢ pemrenneM Kadenpel, B ciydae mepexoga Ha D0 u JIOT B npouecce obydyenus. Pemenue
Kadeapsl 06 HCIIOMB3YEMBIX TEXHONOTHAX H CHCTEME OLEHMBAHHS JOCTHIKCHHUIL obyqaromuxcs
NPHHAMACTCH C y4YETOM MHEHHs BelyLUEro NpENojaBaTels M JOBOLMTCA [0 CBEJCHHS
00yJaromuxcsL.



AHHOTAUMA K paboyeii TIporpaMMe JUCIHIITHHET
«MHKpOOHOIOrHS ¢ ocHOBaMK BHPYCOIOTHID

o6pasoBarensHOi IIpOrpaMMel BBICIIETO 00pa3oBaHms —
IporpamMmel OakanaBpuara
06.03.01 — Buosxorus
Hanpasnennocts:
«YmupasJjienue 6HoJ0rHIecKIMIE CHCTeMaMM»

Tpynoemxocts nucnummmsr: 3 3E (108 akameMuueckux 4JacoB).
Cemectp 6 (04nas H 0UHO-330THAs (opmer 00yuennus).
DopmMa POMEXKYTOYHOIH aTTeCTallly: 3aYeT.

Conep:xanue nucnumANHEDL

Bakrepuu, nx mopdoorns, ocHopkr $usnonoruu,  o6pas KH3HH, reorpadudeckoe
PacllpoCTPaHEHNE, MPOMCXOXN/IEHHE, KiIacCH(HKaus, polb B GHOC(EPE M B kH3HH YeJI0BeKa;
METO/IBI  NPHOKM3HEHHOrO HAOIONCHHS, ONHCAHwMS, KYJIbTHBUPOBAHHS, TaKCOHOMHYECKHX
HCCIICI0BAHUH, KOJIIEKLIHOHUPOBAHHS. Cremnduunocts mpokapuoTHON  KieTKE H METOo/I0B
ee  usydenus. [lenenme, pasMHoNeHHe, KYIBTHBHPOBAHHE MMKPOOPraHH3MOB. CHCTEMATHKA:
TPynubl apxedl W rpynnsl GakTepuii. Tumsr muTamms OakTepuit. MeraGomusm. Crocober
obecreuennss sHeprueif - Opoxenne,  aspoGHoe JIbIXaHWe, aHa’poGHOe  ApIXaHHe,
dorocuHTe3, xemocumTe3. Brocunternyeckue npoueccrr: acenmuisinus COy aBToTpOdamu
u rereporpodamu. I{uxib pubynesobudocdarnprit s TPUKapOOHOBEIX  KHCIIOT -
UCTOYHUKH MeTaboMuTOB. A30THBIH 0O6MeH. ChuTes Guonomumepos. Bmsnme axropos
BHEIIHEH cpensl. bBuoreoxmmmueckas pestennmocts MHKPOOpPraHu3MOB: pynoobpasopanue,
HO0YB0OOpasoBanue, dbopmupoBanne cocraBa atMochepsl.  BsaumopeiicTeue
PaCTeHUAMH, IKHBOTHBIMH, YeJIOBEKOM. Bupycel.  Baxrepuogar. Mukpoopramusmer  u
9BOJIIOLTHOHHBII nporecc. Pemenue npobem IIPOJIOBOJILCTBHS, 9HEPreTHKH,
37IPABOOXPAHEHHS H  OXpaHEI OKpy3KaroLiet cpensl COBPEMCHHBIMU
OHOTEXHONOrHYECKUMH IPOH3BOICTBAMH Ha 6a3e MHKPOOPraHH3MOB.



