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BBOJHAA YACTb

1. IEJA OCBOEHUWSI YYEBHOM JUCHHUILINHBI

LienaMmun ocBoeHUs y4ebHON AncumnaMHbl MukKpo6ronorns ¢ 0cHoBamy BMPYCOMOrWM
ABnseTca (POPMUPOBaHME Y CTYAEHTOB KOMMETEHUMIA W CUCTEMATM3MPOBAHHbLIX 3HaHWA B
obnactn MMKpobronoruu.

2. MECTO YUYEBHOM JUCHUILIMHBI B CTPYKTYPE OHOI
BY3A

2.1. YyebHas aucuunanHa |\/|I/IKD06I/IOJ'IOFI/IFI C OCHOBaM¥ BPYCOJTIOI'MN oTHOCKUTCA K
BapMaTuBHOMN YacTn bnoka 1.

2.2. [Insi N3y4yeHns AaHHoOl yueGHOI ANCLMNINHBI HEOGXO0ANMbI CMieAYHoLLVe NPeALLECTBYOLLME
AVICLUMMNIINHBI:

Xnmus

LinTonorusa

ECTecTBeHHO-Hay4YHas KapTuHa Mupa

2.3. TlepeyeHb MocneayroWmMx Yy4ebHbIX AUCUMMAMH, AN KOTOPbIX HEo6XoAuMMbl 3HaHUS,
YMEHUS N HaBbIKK, (hopMUpYyeMble JaHHON Yy4ebHON AUCUUNINHO:
MorekynspHas 61onorus
Buonornyeckas xumus
buoTexHonorus.




2.4 IlepevyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4eHHsI 0 AUCHUIINHE (MOTYJII0), COOTHECEHHBIX ¢ IIAHMPYEeMbIMHU
pe3yJibTaTaMU OCBOEHUSI OCHOBHOM NMPo(deccuoHaATbHON 00pa30oBaTeIbHOM NMPOrPaMMbl
3yyeHne OaHHOW Y4ebHON AMCUMNAWHBI HanpaBfeHO Ha (hopMUpOBaHME Yy 00y4aroWwmnx 06LWeKynbTYpHbIX (OK) ©
npoeccuoHanbHbIX (MK) KOMNETEHLWIA:

MepeyeHb NNaHMPYEMbIX Pe3ynbTaToB 00yUeHMs N0 AUCLMNINHE
Ne n/n | Homep/vHaekc KomneTeHun | CofepykaHue KoMMeTeHumn (nu ee yacTi) | B pesynbTaTe M3yueHrs yue6HOM AMCLMMANHBI 06YYatOLLMECs JOMKHbI:

3HaTb YMeTb Bnagetb (HaBblKamu)
1 2 3 4 5 6
OK-3 CMOCOOHOCTL MCMO/b30BaTb 1.ocobeHHOCTH 1.onepupoBsaTtb 1.TepeTnyecknmmn
€CTeCTBEHHOHAY4YHbIe U YNbTPaCTPYKTYpbl 1| 3HAHWAMW O METOAAX | HaBbIKaMu U3yYeHUs
maTeMaTuyecKue 3HaHus Ans XUMUHECKOTO Bbl/IENIEHNA N MWUKPOOPraH13MOB;
OPVEHTUPOBAHNS B COBPEMEHHOM COCTaBa, FEHETUKM | MAEHTU(MKaL M 2.6MOXMMUYECKNMU 1
WH(OPMALMOHHOM MPOCTPaHCTBE MUKDOBHOM KNETKK; | PasfiniHLIX | dhmsmronoruyeckmm
2.0CHOBHble MVKPOOPraHn3moB; 3KCTIEPUMEHTATOHBIMM
yHKLMN 2.MHTEpNpeTpoBaTh

MUKPOOPraHU3MOB: | pesyNbTarhl METOAaMM U3yeHna

nuTaHve, Abixanue, | Mukpo6uonornyeckn | MAKPOOPTaHNM3MOB,

L Pa3MHOXeHNe, X, BUPYCONOrnyeckux | 3-TEOPETUHECKNMY
(hepMEHTATUBHYIO n 3HaHMAMK 06
aKTVBHOCTb; VIMMYHO/IOTMYECKUX | OCOBEHHOCTSAX CTPOEHUSA
3.crnocobbl VcCnefoBaHuii; BaKTepumin, apxen 1
KY/1bTUBNPOBaHUA 3.MHTepnpeTnpoBaTb BUPYCOB 1 (byHKLI,I/IFIX nx
bakTepuin, rpnboB 1 | pesynbTaThl OTAEeNbHbIX CTPYKTYP
BUPYCOB COOCTBEHHbIX

nccnefoBaHunim
MNK-1 rOTOBHOCTb Peasin30BbIBaTb 1.npaswna pabotbl B | 1. onepupoBaTtb 1.TeopeTyeckumm
06pa3oBaTe/ibHbIE MPOrpamMmmMbl Mo MUKPOOMONOrMYECK | 3HaHUAMMW O METOZaxX | 3HaHWAMU O
2. npegmeTam B COOTBETCTBUN C ol naboparopmu 1 NMPUroTOB/EHNSA TaKCOHOMMYECKOM
Tpe6oBaHUAMMN 06pa3oBaTe/bHbIX cobnoseHve MVKPOMpPenapaTos; pacronoXXeHNV NPoKapuoT

CTaHOapTOB TEXHUKN 2. onepunpoBatb N BUPYCOB, OCHOBHbIX




6e3onacHoCTY Npu

3HaHUAMM 0 MeTOoAax

HanpaBneHUAaX B

paboTe C OKpaLL1BaHWS CUCTEMATUKE MPOKapumoT;
MUKPOPraH1u3Mamu; | MUKpOMpenapaTos; 2. TeOPETUYECKUMMU
2.MeToApb! 3. onepupoBsaTb OCHoBamu paboTbl B
MUKPOCKOMNUK, 3HaHUAMU 0 MeToZaxX | MUKPOBMOSOrMYECKOWA
1Cnosb3yemMble B MWKPOCKONMPOBaHWUsA | nabopatopuu;
MUKpo6ronoruu; C UMMEPCUOHHOM 3.HaBblKaMu
3.NpUHLMMbI CUCTEMOIA. 1CNo/b30BaHUA
Knaccupukaumm un MONYYeHHbIX 3HaHWIA Npy
TakCOHOMUM N3yYeHnn Apyrux
MWKPOOPraH1u3mMoB OVCLMMIIVH, @ TaKXXe Mpu
BbIMO/IHEHWN
MpakTUYeCcKMX 3afau
MK-4 CMOCOBHOCTbL UCMO/b30BaTb BO3MOXHOCTY 1.0CHOBHbIe 1. onepuposatb 1.TeopeTnYeCKNMM
06pa3oBate/nbHoON cpefpl A LOCTUXEHMA MWUKPOOMOMOIMYECK | 3HAHUAMMW O METOZAX | 3HaHWAMU O
NIMYHOCTHBIX, MeTanpeAMeTHbIX 1 Ve MOHATMSA, rocesa Ha MPOVICXOXAEHUM BUPYCOB,
NpeAMETHbIX Pe3ynbTaToB 00yYeHUs U Buonorunyeckme nuTaTe/lbHble Cpedbl | MULLEBbIX NOTPEOHOCTAX U

obecrneyeHmns KayecTea yueb6Ho-
BOCMMTATENbHOMO MpoLecca cpeacTBaMm
npenogaBaembIX NpegMeToB

3aKOHbI U SIBNEHUS;
2.0C06eHHOCTH
mopdonoruu,
Pa3MHOXEHWM 1
reorpaguyeckoro
pacnpocTpaHeHmns
MWUKPOOPraHW3MOB;
3.ponb
MWUKPOOPraH1M3mMoB
B MpMpoje 1
X035ACTBEHHOIA
AeATeNnbHOCTU
yenoBeKa.

AN NonyyeHuns
YUCTbIX KYNbTYP
a3pOo6HbIX U
aHaspoOHbIX
GakTepuii;
2.MaeHTUUMpoBaTh
BblAeNeHHble
KyNbTYypbl;

3. onepuposatb
3HaHWAMM O MeTofax
NOCTaHOBKW OMbITOB
Mo KOHbHOrauuu,
TpaHcgopmauun,
TpaHcaAyKunn

0COBEHHOCTAX
meTabonmama
MWUKPOOPraHnU3MOB;
2.MeToAamMu BblfeNeHns n
Ky/NbTUBMPOBaHUA
MWUKPOOPraHnu3MoB, UX
MUKPOGMOMOrMYecKoro
nccneaoBaHms;

3. HaBblKamu
1CNO/b30BaHUA
MONTyYEHHbIX 3HaHWI B
Hay4Ho-
nccnefoBaTebCKom
paboTe, npu
OCYLLIECTBNEHNN
NpogecCUOHa/IbHOM
[eATeNIbHOCTH




2.5 Kapra koMneTeHUMA TUCUUTJIMHBI.

KAPTA KOMIETEHLIUI JUCHUILINHBI

HANMEHOBAHWE ANCLUWMNNHBI Mukpobuonorus

Llenb aucumnanHbl | (oopmMmUpoBaHme Y CTYEHTOB KOMMETEHLIMIA N CUCTEMATM3MPOBAaHHbIX 3HaHWUIi B 061aCTM MUKPOBMO/OTMM

B npouecce 0cBOEHMSA faHHOI AUCLUMNINHBI CTYAEHT DOPMUPYET U IEMOHCTPUPYET CredytoLye

OG6LLEKYNbTYPHbIE KOMMETEHLNNA:

KOMTMETEHLIV lNepeyeHb TexHonornu dopma OLLeHOUHOro YPOBHW 0CBOEHUS
KOMMOHEHTOB (hopmmnpoBaHus cpeacTea KOMMEeTEHLUN
MHOEKC S®OPMYNMNPOBK
A
OK-3 Cnoco6HOCTb T — MOPOrOBbIV

ncnosb3oBaTb 1.0co06eHHOCTU 3Hanusa:

€CTeCTBEHHOHay4H YNbTPACTPYKTYpPbI U 1.0co6eHHOCTYU

ble 1 XUMWYECKOro COCTaBa, YNbTPAacTPyKTYypbl U

MaTemMaTunyeckue reHeTUKu MI/IKpOGHOVI XNMNYeCKOro cocTtaBa,

3HaHuA ans KNETKM: reHeTUKM MUKPOBHOI KNeTKM

OPVEHTMPOBaHNA B | 2,0CHOBHbIE (DYHKLIMW Ymenun:

COBpPEMEHHOM MWKPOOPraH/3moB: 1.0I'Iepl/lpOBaTb 3HaHUAMU O

I/IHCbOpMaLLI/IOHHOM nuTaHwWe, 4blXaHue, MeTOoAax BblAeNeHNA "

NnpoCTpaHCTBe Pa3MHOXeHMe, Nexiym 3awmta nabopaTopHbIX NAEHTUDMKALUN Pa3IUYHbBIX
(pepMEHTaTUBHY!O JlabopaTopHble paboTbl pabot MUKPOOPraHnsMos
aKTUBHOCTb; CamocTosTenbHas paboTa Pecpepar Baaxenns:
3.crnocobbl OK3ameH 1.TeopeTnYeCKMU
KYNbTUBMPOBaHUS HaBblKaM¥1 U3y4eHNs
GakTepui, rpu6os n MUKPOOPraH13MOoB
BMPYCOB MOBBIIIEHHBIN
Ymenus: 3HaHus:

1.onepupoBaTb
3HaHVAMU O MeToAax
BblZENEHNSA U
NaeHTUrKaLmm
PasINYHbIX
MWKPOOPraH13mos;
2.MHTepnpeTMpoBaTh

1.0c06eHHOCTH
YNbTPacTPYKTYpbl 1
XUMWYECKOr0 cOoCcTaBa,
FeHETUKM MUKPOBHOI KNETKM;
2.0CHOBHble (hYHKLMN
MMKPOOPraHW3moB: NTaHWe,
AbIXaHve, Pa3MHOXEHWE,




pesy/bTaTthbl
MUKPOBMONOTNYECKHX,
BMPYCO/IOTUYECKUX 1
NMMYHOIOTUYECKUX
ncecnefoBaHwii;
3.MHTepnpeTMpoBaTh
pesy/bTaTthbl
CO6CTBEHHbIX
nccnefoBaHui
Baanenus:
1.npaKTnyecKMmm
HaBblKaMW N3yyeHns
MWUKPOOPraH13mOB;
2.6MOXUMNYECKMMU 1
(hM3MONOrNYecKNMm
3KCMepUMeHTa/IbHbIMU
MeTOAaMM N3yyeHus
MUKPOOPraHW3MOB;
3.TeopeTUYecK1MU
3HaHMsAMY 06
0CO6eHHOCTAX
CTPOEHUS GaKTepuia,
apxen v BUPYCOB U
(QYHKLMAX UX
OTAENbHbIX CTPYKTYpP

(hepMeHTaTUBHYIO aKTUBHOCTb;
3.cnocobbl KyNbTUBUPOBaHNS
GaKTepwuii, FpMboB 1 BUPYCOB
YMmenus:

1.onepmpoBsaTtb 3HaHUAMM O
MeTofax BblaeNeHns 1
NAEHTUPMKALMN pa3INYHbIX
MWUKPOOPraHW3MOB;
2.MHTepnpeTMpoBaTh
pe3ynbTathbl
MUKPOBMONOrNYECKUX,
BUPYCOMIOMMYECKUX U
UMMYHO/IOM MYECKMX
nccnefoBaHuii;
3.MHTepnpeTMpoBaTh
pe3ynbTaTbl COBCTBEHHbIX
nccnefoBaHUi

Baanenusi:
1.TeOpeTNYECKMMM HaBbIKaMm
N3yYeHnst MUKPOOPraHW3MOB;
2.6MOXUMUYECKMM 1
(hM3MONOrNYECKNMM
3KCNEePUMEHTaNbHLIMMN
MEeTOAaMMN N3yyeHus
MWKPOOPraHW3MOB;
3.TEOPETMYECKMMI 3HAHUAMM
06 0COBGEHHOCTSX CTPOEHUS
GaKTepuiA, apxei 1 BUPYCOB U
(DYHKUMAX UX OTAENIbHbIX

CTPYKTYP

MpoheccroHanbHble KOMMETEHLMN:

KOMMETEHUNI

MNepeyeHb
KOMMOHEHTOB

TexHonoruu
(hopmMmpoBaHNs

dopma OLeHOYHOro
cpeacTsa

YpOoBHU 0CBOEHUA
KOMMETEHLUN

MHAEKC ®OPMYNNPOBK
A




MK-1

rOTOBHOCTb
peann3oBbIBaTh
o6pasoBaTe/bHble
nporpaMmsl rno
npegmeTam B
COOTBETCTBUM C
Tpe6oBaHMAMM
06pa3oBaTe/bHbIX
CTaHAapToB

3Hanus:

1.npaswnna paboTbl B
MMKPOGVONOrNYeCKo
naboparopmu un
CO6M0AEHNE TEXHNKM
6e30MmacHoOCTL npu
paboTe ¢
MUKpPOpraHnu3mamu;
2.MeToApbl
MUKPOCKOMUK,
NCMoMb3yemMble B
MUKpo6ronoruuy;
3.NpuHUMNbI
Knaccugunkauum n
TaKCOHOMUM
MWKPOOPraHu3MoB
YMenus:

1. onepuposatb
3HaHUAMU 0 MeTofax
MPUroToB/IEHNA
MWKpOMpenaparos;

2. onepupoBsatb
3HaHUAMU O MeTojax
OKpaLLMBaHus
MWKpOMpenaparos;

3. onepunpoBsatb
3HaHUAMU O MeTofax
MWUKPOCKOMNUPOBaHUA C
NMMePC1OHHOM
CUCTEMO.
Baanenns:
1.TeopeTnNYeCcKNMm
3HaHUAMU O
TaKCOHOMMYECKOM
pacnonoXxeHnu
NPOKapuoT 1 BUPYCOB,

Nekuyun
JTabopaTopHble paboThbl
CamocTonTenbHas pabota

3awmrta nabopaTopHbIX
paboT
Pedepat
JK3ameH

MOPOrOBbIV

3HaHusn:

1.npasuna paboTsl B
MMKPO6MONOr N4eCcKom
nabopaTtopun 1 cobnroaeHve
TEXHWKM 6e30MacHOCTH Npu
paboTe ¢ MYKpOpraHnu3mamu
YMmenus:

1. orepupoBaTb 3HaHWSAMU O
MeTOo/ax NpUroToBIeHUA
MUKpOnpenapaToB
Baanenus:
1.TeOpeTUYECKMMI 3HaAHNAMM
0 TaKCOHOMMWYECKOM
pacnosioXXeHN NPOKapuoT K
BUPYCOB, OCHOBHbIX
HanpaBfeHNsX B CUCTEMATUKE
NpoKapnoT
MOBBIEHHBI
3HaHus:

1.npasunia paboTbl B
MUKPOBMONOrMYECKOi
nabopatopuu 1 cobnroaeHne
TEXHWKM 6e30MacHOCTV Npu
paboTe ¢ MUKpOpraH13mMamu;
2.MeTo/bl MUKPOCKOMWMU,
1Cnosb3yemMble B
MUKpoburonoruu;
3.NPUHLMMbI Knaccugpukawum
N TAaKCOHOMUM
MWKPOOPraHn3MoB
YMenusn:

1.onepupoBsaTb 3HaHWUAMMU O
MeToAax NpUroToBNEeHUA
MWKpONpenapaTos;

2. 0MepupoBaTh 3HaAHUAMU 0




OCHOBHbIX
Hanpas/ieHVsX B
cucTeMaTvike
NpoKapwor;

2. TeOPETUYECKUMU
OCHOBamu paboTbl B
MMKPOGVONOrN4ecKom
nabopatopuu;
3.HaBbIKaMK
1CNob30BaHUA
MOMTYYEHHbIX 3HaHWIA
NPy N3yYeHnn Apyrux
OUCUMIIIVH, @ TaKKe
MpY BbINOMHEHWN
NpaKTUYeCcKnx 3asau

MeToZax oKpaluvBaHus
MMKPOMNpenapaTos;

3. onepupoBaTh 3HaHWAMM O
MeTOZaX MUKPOCKOMMPOBaHMA
C IMMEPCUOHHO CUCTEMOA.
Baanenus:
1.TeOpeTUYECKMMI 3HaAHNAMM
0 TaKCOHOMMWYECKOM
pacnonoXeHnn NPoKapuoT u
BMPYCOB, OCHOBHbIX
HanpaeneHNsX B CUCTEMATUKE
MPOKapwoT;

2. TEOPETMYECKMMM OCHOBaMM
paboTbl B
MMKPO6MONOrN4eCKoN
nabopartopuu;

3.HaBblKaMm MCMO/b30BaHMA
MONYYEHHbIX 3HAHWI Npy
M3YyUYEHUN APYTUX AUCLUMINH,
a TaKkXke Npw BbIMNOHEHWN
NpakTUYecKnx 3afau

MK-4

CNoco6HOCTb
MCMNO/Nb30BaATb
BO3MOXXHOCTU
06pa3oBaTenbHOM
cpefpl Ans
AOCTUKEHNS
NINYHOCTHbIX,
MeTanpegMeTHbIX U
NpPeAMETHbIX
pe3ynbTaToB
00yuyeHus n
obecneyeHms
KayecTBa y4ebHo-
BOCMNWTATENbHOrO
npouecca

3Hanusa:
1.0CHOBHbIE
MUKPOBMONormyeckme
MOHATKS,
B6ronornyeckme
3aKOHbI U SIBEHWS;
2.0C06eHHOCTH
mopdosioruu,
Pa3MHOXEHNUN U
reorpaguyeckoro
pacnpocTpaHeHus
MUKPOOPraH1U3MOB;
3.ponb
MWKPOOPraHW3MOB B
npupoae v

Nexkuun
JTabopaTopHble paboThbl

CamocTosTeNlbHas pa6oTa

3almTa fabopatopHbIX
paboT
Pedepat
JK3ameH

MOPOrOBbIV

3HaHus:

1.0CHOBHbIE
MUKPOGMOornyeckmne
MOHATUA, BUONOrNYeCKme
3aKOHbI 1 AB/IEHNSA
YMmenus:

1. onepuposatb 3HaHMAMUN O
MeToZax rnocesa Ha
nuTatesnbHble Cpefpbl Ans
MONYYEHUS YNCTLIX KyNbTYp
a3P06HbIX 1 aHadPO6HBIX
GakTepuii

Baanenus:
1.TeopeTM4ecKMMM 3HAHNAMU




cpeacTBamy
npenoaaBaembixX
NpeAMeToB

XO03AACTBEHHOM
[edATenbHOCTH
yenoseka.

Ymenus:

1. onepmposatb
3HaHUAMK 0 MeTofax
rocesa Ha
nuTaTe/ibHble cpesbl
418 NonyyeHns
YMCTBIX KyNbTYp
a3P06HBIX U
aHa3pPO6HbIX
b6aKTepui;
2.MOeHTUULMPOBATL
Bblfe/leHHble
Ky/bTYypbl;

3. onepuposatb
3HaHVAMW O MeToAax
MOCTaHOBKW OMNbITOB
M0 KOHbIOraLmu,
TpaHchopmauuu,
TpaHCLYKLMM
Baanenus:
1.TeopeTnyecKumMm
3HaHUAMU O
MPOUCXOXAEHN
BMPYCOB, NULLEBbLIX
MoTpe6HOCTAX U
0CO6EHHOCTAX
meTabonmsma
MWKPOOPraH13MOB;
2.MeTofamMm
BbleNeHns U
Ky/NbTVUBNPOBaHUSA
MWUKPOOPraH13moB, 1x
MUKPOOBMONIOrMYecKoro

0 NPOUCXOX/EHNIN BUPYCOB,
MULLEBLIX NOTPEBHOCTSX 1
0COBEHHOCTAX MeTabom3ma
MWKPOOPraHnu3mMoB
IMOBBIIIEHHBIN
3uanusa:

1.0CHOBHbIe
MMKPO6UONOrnyeckune
MOHATUSA, BUONOrNYECKme
3aKOHbI U ABNEHUS;
2.0C06eHHOCTU Mopdhonoruu,
Pa3MHOXEHUM 1
reorpacmyeckoro
pacnpocTpaHeHus
MWKPOOPraHW3MOB;

3.p0Nb MMKPOOPraHN3MoB B
MPMPOAE N XO3ANCTBEHHOA
NEeATeNbHOCTM YeI0BeKa.
YmMmenns:

1. onepmpoBaTh 3HaAHWSIMK O
MeTOo/ax nocesa Ha
nuTaTenbHble cpefbl Ans
NONYYEHNS YNCTbIX KyNbTyp
a3POOHbIX 1 aHa3PO6HBIX
GaKTepuii;
2.naeHTMULMpoBaTh
Bbl€NIEHHbIE KY/bTYpbI;

3. onepupoBaTb 3HAHUAMM O
MeTOoax NOCTaHOBKM OMbITOB
N0 KOHbHOraLmm,
TpaHchopmauun, TpaHCAYKLMN
Baanenus:
1.TeopeTMYeCKUMMN 3HAHNAMM
0 NPOWCXOX/AEHNMN BUPYCOB,
MULLEBLIX NOTPEBHOCTAX 1
0COOEHHOCTAX MeTabom3ama




nccnefoBaHus;
3. HaBblKamu
1CNosb30BaHUA
MOMTYHYEHHbIX 3HaHWUIA B
Hay4Ho-
1ccnesoBaTenbCKoM
pabote, npun
OCYLLECTBNEHUN
npoeccnoHanbHOM
LeAaTeNIbHOCTH

MMKPOOPraH13moB;
2.MeTofamu BblAeneHns 1
KyNbTUBPOBaHNS
MWKPOOPraH13moB, MX
MMKPO6MONOrN4ecKoro
nccnefoBaHus;

3. HaBbIKaMu 1CMoJb30BaHMUA
MONYYEHHbIX 3HaHWUI B
Hay4HO-MCCNeA0BaTeNbCKOM
paboTe, MPW OCYLLECTBNEHNN
NpogecCUOHaIbHOM
[EATeNbHOCTI




OCHOBHAA YACTD

1. OFBEM YYEBHOW JAUCHUIIJIMHBI W BUIbI YUYEBHOM
PABOTBI

o Bcero cemeeTp
Bup yyebHol paboThbl No 6
4acoB
4acoB
1 2 3
1.KonTakTHas padoTa o0y4yarommxcs ¢ 14 14
npenoaasBaresieM (1Mo BUAaM y4eOHbIX 3aHATHIA)
(Bcero)
B TOM uncne:
Nexkymm (J1) 6 6
Mpaktnyeckue 3aHaTua (M3), CemuHapsl (C)
JNabopaTopHble paboTbl (J1P) 8 8
2.CamocTonTenbHaa paboTa cTyfeHTa (BCero) 121 121
B TOM uuncne - -
CPC 6 cemecmpe:
Kypcosas pa6oTa KT ) )
KP
Jpyrve sugbl CPC:
MoAroToBKa K 3aLmTe nabopaTopHbIX paboT 16 16
MoarotoBka pedgepara 32 32
UTeHne 1 aHann3 nuTepaTypbl 32 32
YTeHne 1 aHa1M3 KOHCMEKTOB NEKLMIA 16 16
PaboTa ¢ nepnoamnyecKUMm NCTOUYHMKaMM 9 9
PaboTa C MHTEPHET UCTOYHUKAMW 16 16
CPC 6 nepuoo ceccuu
3a4eT (3),
Bug npomexxyTouHou aTTectauum PY— 9(9) 9(9)
)
4acoB 144 144
NTOIO: Obuwas TpyaoemMKoCTb 3au, ef, 4 4




2. COJEP)KAHUE YYEFHON JUCIUTLIIVHBI

2.1. Conep:kanue pa3iesioB y4eOHOW TMCHUIIMHBI (MOIYJIs1)

cem
ecTp

pa3

ne
na

HammeHoBaHve pasgena y4eoHoW ANCUMNIINHBI
(mopyns)

Cofiep>kaHue pasaena B AMAaKTUUYECKNX
eauHMLax

3

4

MpeLMeT, 00bEKTLI U METOABI
1ccnesoBaHUA MUKPOGMOOr K.
Mopdosnorns MMKpoopraHM3mMoB

MpeamerT, 3aga4n, MeTofAbl MUKPO6GUONOrm
(MMKPOCKONMA, METOA CTePUAN3aLIN, METOADI
MONYYEHMNS YNCTBIX KY/bTYp U
Ky/NbTMBUPOBaHWE MUKPOOPraHM3MOoB Ha
nuTaTe/bHbIX cpefax). Victopus passutus
MUKpobuonorun. OTKpbITHE
MUKpoopraHmamoB A. BaH J1eBEHIyKOM.
Pa6oTbl J1. MacTepa, P. Koxa, N.W.
MeuHukoBa, H.®. Namanes, C.H.
BuHorpagcskoro v ap. Passutue
6MOXMMUYECKOr0 HanpaBeHus
MUKpo6uonoruu. rocnesHune LOCTUKEHUSA
MMKPOBMONOrMYecKoi Hayku. BbigeneHue
CaMOCTOATENbHbIX ANCLMMINH: 06LLEl
MWKPOOWOOTr K, MeANLIMHCKOIA,
BETEPVHAPHOIA, CENbCKOXO3ACTBEHHOIA,
KOCMWYECKOW, paguLIMOHHO
MUKpobuonoruu, supyconorun. CTpyktypa
OpraHmsauuy NPoKapuoTUYECKON KNETKM.
Mopdonorus, ynbTpacTpyKTypa 1
MaKpPOMOJIEKYNIAPHAA OPraHn3aLma KNeToK
npokapuoT. CTPYKTYpHbIE pasinuns
rPaMmnonoXuTeNbHbIX U FPaMOTPULATENbHbIX
6akTepuin. MMKOKANMKC, Kancysbl, YeX/bl.
VX 3HaYeHve Npu B3aMMOZENCTBUN KNIETOK
MPOKapMOT C OKPYXKatoLLIel Cpeaoin n mexay
c060i1. MeMbpaHHbI annapaT
MPOKapOTNYECKON KNETKW:
umntonnasmaTuyeckas MemopaHa (cocrtas,
CTPYKTYpa, PyHKLWMS); 06pa3oBaHme
MeMBPaHHbLIX CTPYKTYP (N130COM,
XpomaTodop, a3pocomM, MarHATOCOM,
X/I0POCOM 3e/ieHbIX 6aKTepuid, HKoGMINCOM
LmaHo-6akTepwii 1 ap.). Lintonnasma
6aKTepuanbHON KNETKU: LIMTO30/1b,
p16OCOMbI, HYK/EOUA, NNa3Mnabl U Apyrie
reHeTUYECKIME 3NIeMeHTbI. 3anacHble
BeLLecTBa: nonmgocdarbl, cepa u gp.
MofBVMXXHOCTbL BaKTEpUa/IbHBIX K/IETOK.
YKryTukm (CTpPOeHMe, MeXaHU3Mbl ABUXXEHNS).
Munu. KneTouHble BbIPOCTLI: MPOCTEKY,
rugsl, Wnnsl. CnopoobpasosaHvie y
bakTepuil.

[JeneHne, PasMHOXeEHMe, KyNbTUBNPOBaHNE
MMKpPOOPraHn3mMoB

Pennunkauvsa AHK, cerperaums Hykneounaa,
thopmmpoBaHmMe Neperopoaky Npu AeneHnn
KNeTOK NPoKapuoT. [NoukoBaHWe 6aKTepuii.
CKOpOCTb PasMHOXEHWS. PEKOMOUHaLMA
reHeTUYeCKoro matepuana: TpaHcopmams,
TpaHCAYyKLMA, KOHbloraums. Mokoswmecs
(hopMbl. IK30CMOPbI, IHAOCMNOPbI, LIUCTHI,




MMKCOCTPOPbI, aKMHeTbl. O6pasoBaHmMe
CreLmanm3npoBaHHbIX KNeToK (reTepoLucThl
LpaHobakTepui).

CvicTemaTunKa: rpynnbl apxeid v rpynnbl
bakTepuii

Pa3Ho06pa3vie MUKPOOPraHn3MoB U
MPUHLMMbI NOCTPOEHUS NX KNacCUrKaL i,
OCHOBHbIE MPU3HaKK, UCNOsb3yeMble Mpu
Knaccuukalmm npoKapuorT:
MopdOoNnornyeckme, Gusnonornyeckme,
GMOXVMUYECKIME, IKONOTNYECKUE,
reHeTU4eckre. Hymepuyeckas cucteMaTuka.
XemMoTakCoOHOMUS. PU60COMHbIe
HYK/TeMHOBbIE KUCIOTbI KakK 3BONOLMOHHbIE
XpOHOMeTpbI. CucTemaTuka npokapunoT no .
Bepru.

Tunbl NUTaHWA 6akTepuil. KOHCTPYKTUBHLINA 1
3HEPreTUYECKNiA MeTabon3m

MoHsTWe 0 TMNax NUTaHUA GaKTEPWIA:
thoToTpodmsa N XeMOTPOUs; aBTOTPOPUSA U
reTepoTpotns; NMTOTpoduMs 1 OPraHoTPO-
thms; NPOTOTPOMbI 1 ayKCOTPOodbI;
MUKCOTPO(bI. MOHATHE O KOHCTPYKTUBHOM 1
3HEpreTM4ecKom metabonmsme. ACCUMUAALNS
YINeKNCNOoTbl aBTOTPOGPHLIMU U
reTepoTpodHLIMN MUKPOOPTaH13Mamu,
PrbynesobutochaTHbIi LUK U Apyrie NyTu
YCBOEHWA YIIEKNCNONO rasa aBToTpodamm.
3HaueHWe umKIa TPUKap6oHOBBIX KUCIOT AN
BMOCUMHTETNYECKMX NPOLIECCOB.
XemoaBToTpohHaa accummnaums CO,
(ynoMmHaHue 0 HUTPUDULMPYHOLLINX
6aKTepusaX, HUTPATHbIX GaKTePUsIX,
»Kene3o6akTepusx, BOJOPOAHbIX 6aKTepUsX);
ycBoeHue C1-coeanHeHWin reTepoTpodamu;
a30THOE MMTaHe MUKPOOPraHU3MOB.
BpoxkeHwve: macnsHokucioe (MCTUHHOE,
aLeToHOBYTNNOBOE, COpaXKMBaHmMe
MEKTWMHOBBIX BELLECTB, KNETHATKM,
aMWHOKMCIOT), CMMPTOBOE, MOMOYHOKMCIIOE,
MPOMNMOHOBOKWC/IOE, MyPaBbUHOKUCIIOE.
VicTopus oTKpbITMS. CymMMapHas peakLus.
Bo306yanTenu 1 nx nonHas Mopgonornyeckas
XapakTepucTuka. XuMm3m npouecca.
MoTpe6HOCTM B NUTATENIbHOM CybCTparTe.
MpuMeHeHWe. AHa3pO6HOE N a3po6HOe
OKMC/EHNE OpraHnyecKmnx cybcTparoB. JTansl
a3po6HOro AbIXaHWUs: FINKOMM3,
OKMCUTENbHOE AeKapOoKCMAMpoBaHue
MUPOBMHOIPaAHOW KMCNOTbI; LUK MMMOHHO
kucnoTbl (Lnkn Kpebca). DneKTpoH-
TpaHCMOpTHas AblXaTe/bHas Lienb, ee
0C06eHHOCTY y NpokapwroT. MNpeacTaBuTeny,
OKMCTISItOLLIME KpaxMarl, Le/oosy,
MEKTVHOBLIE BELLECTBA, SIMTHVH, 6K,
XXVpbI, YTNEBOAOPOAbl. OKUCEHME
6aKTepMsAMN HEOPraHNYECKNX BELLECTB:
HUTpUULMpYyLoLLme 6akTepuu,
cepobakTepuu, ene3obaKTepun, OKUCEHNE
MOJEKY/NSPHOr0 BOAOPOAa, aMMOHU(MKaL M,
a30T(UKCUpYIOLLME BaKTepPUK, MEXaHN3M
(hrKcaLym MONIEKY/SIPHOTO a3oTa.

BrmsHue (hakTopoB BHELLHEN cpefbl Ha
MUKPOOPraHU3Mbi

OTHOLLEHNE MUKPOOPraHM3MOoB K
Temnepatype (NcMxpohunbl, Me30(usbl,
TepMOQK/Ibl, IKCTPEMa/IbHbIE TEPMOGUIIbI).
YCTONUYNBOCTb MUKPOOPTraHU3MOB K
BbICYLLIMBAHWIO, OTHOLLIEHWe K pH cpege.




Ocmomsbl, ranotusbl. OTHOLLEHME K
MOJIEKY/IAPHOMY KMUCNOPOAY — aspobHble
MUKPOOPraHW3mbl, 06/MraTHbIE 1
thaKynbTaTMBHble aHa3pobbl. BAnsHwe Ha
MWUKPOOPTaHW3Mbl COSTHEYHOTO U3/TyHeHus,
NCKYCCTBEHHOI0 Y® 1 VK — n3nyyeHus,
pafMoBOSH, yNbTpa3syKa. BansHue
XUMUYECKWX BELLECTB OPraHNYecKoi n
HeopraHU4ecKo NpMpoabl Ha
MWKPOOPraHn3Mbl.

Buoreoxvmuyeckas gesTenbHOCTbL
MUKPOOPraHW3MOB: pyf006pa3oBaHue,
no4yBo06pa3oBaHue, (hopMUpOBaHUE COCTaBa
aTMocepsbl

YyacTve MMKpPOOpraH13MOoB B
6MOre0XMMMYECKMX LIMKIaX COEANHEHNT
yrnepoga, asoTa, Cepbl U Ap. 3/1EMEHTOB.
3HayeHne MMKPOOPraHW3mMoB B
reonornyecknx npoLeccax: B GOpMUpoBaHui
KOpbl, BbIBETPMUBAHUM, BbILLe/a4BaHUM
rOPHbIX NMopog, PyA006pasoBaHnn. Ycnoems
061TaHMs MMKPOOPraHW3MOB B NMOYBE.
MymycoobpasoBaHue. YyacTtune
MWKPOOPraHW3MOB B (JOPMMPOBAHMM COCTaBa
aTMocdepbl, pofib MMKPOOPraHU3MOB B
BO3HWKHOBEHM NMAapPHUKOBbIX Fa30B.

B3aMMOﬂ,eMCTBM6 C PaCTEHUAMMN, XKNBOTHbLIMWU,
YE/I0BEKOM

B3avmocCBA3b MUKPOOPraHU3MOB C
pacteHuamu. Pusoctepa. Mukopusa.
Kny6eHbKoBble 6aKTepUn — CUMOUOHTBI
60060BbIX. PONb akTMHOMMLETOB. CUMOUO3,
accoumaumm ¢ otoTpodamn. PUKOOBUOHTbI Y
NMLWAAHNKOB. dnNUdUTHaA M1Kpodiiopa
pacTeHuiA. dUTonaToreHHble
MUKPOOpraHu3msl. Baanmocsssb
MWUKPOOPTaHW3MOB C YKMBOTHBLIMM.
MMKpPOOPraHn3mMbl — CUMOUOHTBI Y60K,
yepBeid, MONMOCKOB, MOrOHOMOP, PbI6 1
JPYTVX XXUBOTHBIX. YyacTue
MWUKPOOPraHU3mMoB B 60pb6e ¢ BpeanTensamu
Ce/bCKOXO03AACTBEHHbIX PACTEHWIA.
MuKpogopa KALLIEYHOIO TPaKTa XXBaYHbIX
XXMBOTHbIX B CBA3M C 0COBEHHOCTAMM KX
nuTaHus. HopmasbHas Myukpodiopa
yesioBeKa. 3HaueHvie MUKPOQ/IOPbI B XXN3HU
yenoBeka. [qu3baKTepunos u ero
npegynpexaeHue. MatoreHHoble
MWUKPOOPraH3Mbl N UMMYHUTET.

Bupychbl. baktepuodaru

CtpoeHue. B3anmogeiicTBre BUPYCOB C
KNeTKoii xo3snHa. Knaccugumkauus.
PasmHoXeHue. JlnsoreHus. Bupycbl —
BO36YyauTeNnn 3aboneBaHna YeoBeka,
pacTeHWi, XXMBOTHBIX U HAaCEKOMbIX.
BakTepuodaru.

2.2. Pa3nennbl y4eOHON AMCUMILIMHBI, BUAbI Y4eOHOH JeATEJbHOCTH H
(¢hopmMBbI KOHTPOJIA

Ne
cem a’\f o HanmeHoBaHwWe Buapbl y4ebHOI fedTenbHOCTH, BKOUas
ecTp P mf' pasgena y4e6Hol CaMOCTOATe/bHYI0 PaboTy CTYLeHTOB (B Yacax)
a ANCLMNINHBI
n P naj/c CPC BCEro
1 2 3 4 5 6 7 8




1 MpeameT, 06bEKTHI 2

¥ MeToAbl
nccneaoBaHuiA
MUKPOGVONOrnu.
Mopdonorus
MWKPOOPraH1U3MoB

16

2 [OeneHne, 2

Pa3MHOXEHNe,
Ky/IbTUBMPOBaHME
MUKPOOPraH1M3MOoB

16

3 Cucrematuka:

rpynnbl apxei n
rpynnbl 6GakTepuii

14

4 Twunbl NUTaHMS 2

BaKTepuii.
KOHCTPYKTMBHbIA
1 SHEPreTUYECKIit
MeTab0nn3M

16

5 Bnusanwne

(hakTopoB
BHELLHEN cpefbl Ha
MVKPOOPraHM3Mmbl

18

6 Buoreoxmnmmnyecka

A 0eATeNbHOCTb
MWUKpPOOPraHU3MOB:
pyfoobpasoBaHme,
noysoobpasoBaHue
,(hopmyripoBaHue
cocTaBa
aTmocgepbl

18

7 B3aumopelicTaume ¢

pacTeHVsaMU,
YKVUBOTHbLIMM,
Ye/I0BEKOM

17

8 Bupycsl.

Baktepunogaru

20

Pasgensl
avcumniviHbl Nel-8 6

8 - 121

135

HWTOTI'O 3a cemecTp 6

8 - 121

135

JK3aMeH

UTOoro 6

8 - 121

144

2.3. JlaGopaTopHbIi NPAKTUKYM

cemecTpa

pasziena

HaunmenoBanue pa3agesa yueOHo#
AUCHUILTHHBI (MOTYJIs)

HaumeHoBaHue
JIaDOpaTOPHLIX padoT

Bcero
4acoB




MpeameT, 06bEKTbI M METOAbI YCTpPOWCTBO MUKPOCKONA U 2
uccnefoBaHNn MUKPOGMOOT M. npasuna paboTbl ¢ HUM. Buabl
Moponorua MMKpoopraHn3mMos MUKpocKonuu. MNpurotoeneHne
(PMKCMPOBaHHbIX MpenapaTos
BaKTepuin N oKpacka nx
NPOCTbIMW MeTOoAaMW
[JeneHve, pasmMHOXeHWe, KynbTuBMposaHue | KynbTusmposaHue. MNonyyeHne 2
MWUKpOOpraHn3MoB YMCTbIX U HAKOMUTENbHbIX
Ky/NbTyp MUKPOOPraHu3MOB.
N3yyeHne KynbTypasibHbIX
CBOWCTB 1 MOpP(oNornm
BblAENEHHBIX KYNbTYP
CucTematuka: rpynmbl apxei U rpynnbl NaeHTndmkaums 2
baKTepuii MWKPOOPraHnu3mMoB o
onpegenuTento 6akTepuii
bepmku
Tunbl NUTaHUa 6akTepuii. KOHCTPYKTUBHLIA | MOIOYHOKMC0€ BPOXKEHNME. 2
W 3HepreTUYecKnii MeTabonusm HakonuTtenbHas KynobTypa
MOJIOYHOKUC/IbIX GaKTEPWIA.
BpoykeHwue, ocyLLecTBseMoe
6rhnaobakTepmusmm
NTOI O B cemecTpe 8
NTOIro 8

2.3.1IpumepHasi TeMaTHKA KYPCOBBIX padoT

KypcoBble pa6oTbl MO AUCLMUNIIMHE He NPeayCMOTPEHbI.




3. CAMOCTOSATEJBHASA PABOTA CTYAEHTA

3.1. Buas1 CPC
Ne Ne HaumenoBanue pa3aena yueOHoii
cemec Buast CPC Bcero yacos
rpa pas3nena AUCHUTILIUHBI (MOAYJIsT)
1 2 3 4 5
3 et mngonoaon, | MoAOOBG e
Mopcpp'onorm MMKngpFaHI/BMOB N1abopaTopHIX pa60T-4;.
MogroToBka pepeparta-4; | 12 (4+4+4)
UTeHune n aHann3
nuTepatypbl-4
[eneHune, pasMHOXeHNe, lMoaroToBKa K 3awure
KyNbTUBMPOBaHIE MUKPOOPTaHU3MOB | 1a6opaTOpHbIX paboT-4;
MogroToBka pepepata-4; | 12 (4+4+4)
UTeHune n aHann3
nuTepatypbl-4
CucTemaTuKa: rpynnbl apxeit v rpynnel | FoAroToBKa K 3aLluTe
bakTepuit nabopaTopHbIX paboT-4;
MoarotoBka peepata-4; | 12 (4+4+4)
UTeHune n aHanms
nnTepatypbl-4
Twnbl NUTaHNA GakTepuii. [MoaroToBKa K 3aLuuTe
KOHCprKTI/IBHbIVI n 3HepreTI/Il-IECKI/IVI na6opaTopr|x pa60'|'-4;
MeTabo/m3m MoAroTtoBka pethepata-4; | 12 (4+4+4)

UTeHune n aHann3
nuTepatypbl-4

BnusiHue (hakTopoB BHELLIHEN cpe/bl Ha
MUKPOOPFraH13Mbl

Pa6oTa ¢ MHTepHeT
MCTOYHNKaMN-4;
MoaroTtoBka pehepata-4;
YTteHune n aHan3
KOHCMEKTOB NeKUNIA-4;
YreHne n aHann3
nutepatypbl-4; PaboTa ¢
nepmoanyecKumm
NCTOYHMKaAMW-2

18 (4+4+4+4+2)

Broreoxvmunyeckas LesaTeNibHOCTb
MWUKPOOPraH1M3mMoB: py4006pa3oBaHue,
no4yBoo6paszoBaHvie, PopmMUpoBaHIMe
cocTaBa aTmocepb!

Pa6oTa ¢ MHTepHeT
UCTOYHUKaMN-4;
MoaroToBka pepepara-4;
YreHne n aHann3
KOHCMEKTOB NeKUUIA-4;
YreHne n aHanun3
nTepartypbl-4; Pabota ¢
nepuoanyecKnmMm
NCTOYHMKaAMU-2

18 (4+4+4+4+2)

B3anmopeiicTBIe C pacTeHUsMU,
YKMBOTHBLIMW, YEN0BEKOM

Pa6oTa C MHTepHeT
UCTOYHNKaMN-4;
MoaroToBka pepepata-4;
YTeHune 1 aHan3

17 (4+4+4+4+1)




KOHCMEKTOB NEKUNIA-4;
YrteHne n aHann3
nTepartypbl-4; PaboTa ¢
nepuoanYecKnMm
NCTOYHMKamK-1

8 Bupycbl. bakTepuodaru

Pa6oTa C MHTEpHET
UCTOYHNKaMN-4;
MoaroTtoBka pehepata-4;
YUTeHne 1 aHanu3
KOHCMEKTOB NEKUUNIA-4;
YrteHne n aHann3
nTepartypbl-4; PaboTa ¢
nepuoanyecKumm
NCTOYHUKaMU-4

20 (4+4+4+4+4)

NTOIO B cemecTpe:

121

nTOro

121

3.2. I'paduk padoThI CTYIEHTOB
He npefycMoTpeH




3.3. IlepedyeHb yueOHO-METOAMYECKOT0 00ecredeHHs JAJIs1 CAMOCTOSTEeIbHOM
patdoThl 00yYaAKOIIMXCSH MO JUCHHUIIMHE (MOTYJIIO)

3.3.1.KoHTposbHbIe paboTbl/pedeparsbl.

IIpuMmepHbIe TeMbl pedepaToB
1. TakcoHOMUS 1 KnaccupuKaLmsa MIMKPOOPraH13MOoB.
2. CpaBHeHMe KNeTOUHbIX CTPYKTYP NPOKapuoT N 3yKapuoT.
3. ApxebakTepmm 1 X MecTo B 3BOJTOLMOHHOM MpoLiecce.
4. YXn3Hb 6aKTepuii B 3KCTPEMasIbHbIX YC/TOBUAX.
5. Po/b MMKpOOpPraHM3mMoB B KpYroBopoTe a3oTa B NMpUpoae.
6. Tvnbl B3aMOOTHOLLEHWIA MUKPOOPraH1M3MOB C APYrMMmn opraHu3mMamu.
7. bakTepuu aKcTpeMasibl, 6akTepuasibHble 60/1e3HM PaCTeHWNiA, 6aKTepuasbHble
60/1e3HM YenoBeKa, aHTUMUKPOOHbIE XMMUYECKUEe npenaparbl.
8. pnbbI NyTELIECTBEHHNKN, FPUObI-Napa3nTbl pacTeHWi, 3aluTa ypoxkasi, rpuobbl 1
YXMBOTHbIE, TPUObLI N YENOBEK, TPUOLI TPY>KEHUKMN.
9. bakTepumm BbI3bIBAKOLLIME MOKPYIO THW/b KYOHEN KapTogens, Ty4ncToro rpnéka,
YepHOI XNebHOI NeceHn, NeCeHb NopaxaroLyne 0BOLWM U (PYKTbl.
10. 3ak/noyeHre NpenapaToB B KaHAACKWUIA U NUXTOBBIN 6ab3aM. XpaHeHUe 1
PEMOHT MpenapaTos.
11. KBaLleHve OBOLLEN.
12. CpaBHUTE/NbHASA OLIEHKA KMCIOMOMOYHbIX NPOAYKTOB M0 COCTaBy MUKPOQ/IOpbI.
13. TlonyyeHre MOOYHOKMCIIBIX NPOAYKTOB (CMeTaHbl, MorypTa, Kymbica, XOMTnak,
cblpa, 6utmaokedupa, NPOCTOKBALLIN).
14. CpaBHUTE/NbHAA OLEHKA BO3AYyXa YUYeOHbIX, XXWUNbIX, MPOU3BOLCTBEHHbIX
MOMELLLEHMIA MO COCTaBY M KOMIMYECTBY MUKPOOPraHM3MoB (rprboB 1 6akTepuii).
15. )KmBble BaKUNHbI.
16. eHHas NHXeHepns B MEANLIMHCKO MUKPOBNONOT UK.
17. TToHATNe 06 acenTuke, aHTUCENTUKE, Ae3NHPEKLMN.
18. CMM6103 6aKTepUiA C pacTEHUAMMU.
19. Knyb6eHbKOBble 6aKTePUKN N NX 3HAYEHME.
20. BupycHble 3a60neBaHuns Yenoseka (rpunm; ocna, noneomunut, Nenatut A, B, C;
360n43;).
21. ®aKTopbl UMMYHUTETA Ye/I0BEKa.
22. BupycHble 3a60/1eBaHNA XXMBOTHbIX UX MPOMUIAKTMKA U Tepanus.
23. Bupycbl. NepeHocUnKn BUpYCOB. BMpPYCbl 1 ponb KNETKM X035MHA B UX XKU3HN.
24. Pycckas wkona Mukpobuonoros XI1X B (C. H. BuHorpagckuid, B.J1.
OwmensaHckuin, A.1. BaHOBCKMiIA 1 Ap.).
25. KoHcepBUpoBaHMe KOPMOB.
26. bronorunyeckoe opyxmue
27. 3abonesaHne «360na»
28. 3Ha4YeHMe NoYBEeHHbIX MUKPOOPraHN3MOB.



3.3.2.MeToanyecKne pekomMeHaLmMm Mno opraHM3auumnm CamoCTOATENNbHOW pPaboThbl
CTyAeHTa npeacTaB/eHb! B 3M1IEKTPOHHOM nocoounu:
http://kpfu.ru/portal/docs/F1211162192/Metodicheskie.rekomendacii.po.organizacii.s
amostoyatelnoj.raboty.studentov.IFMiB.pdf

4. OHEHOYHBIE CPEIACTBA 1JIA KpHTPOJIH YCIIEBAEMOCTHU H
PE3YJIbTATOB OCBOEHUMA YYEBHOU JUCIHUIIVIMHBI
(cm. @ono ouenounvix cpedcma)

4.1. PeilTHHrOBasi cCHCTeMa OIEHKM 3HAHMHA O00y4YawIIUXCA MO0 Yy4eOHOI
AUCHUILINHE

PelnTUHroBas cucrtema B YHBEPCUTETE HE UCMNOSb3YETCS.

S. YYEBHO-METOJUYECKOE n NHPOPMALIMOHHOE
OBECIIEYEHME YYEBHOU JUCIUITJINHBI

5.1. OcHoBHas JuTEpaTypa

KosmnyecTBo 3K3eMILISAPOB
Ne ABTOp (bI), HAUMEHOBAHUE, MECTO HUcnoab3yercs npu
Cemectp Ha

n/n U3JaHUA U U31aTeJbCTBO, T/ HM3Y4YEeHUH pa3aeioB B 0udamoTexe Kadenpe

1 2 3 4 5 6

Benscosa, H.A. Mukpobuonorus : y4ebHuK
/ H.A. BenscoBa. - MuHCK : Bbliwwalilas
LuKona, 2012. [9neKTPOHHLIA pecypc]. -

URL:

//biblioclub.ru/index.php?page=book&id=44

8137

1-8 5 He orp. He orp.

KypaHoBa, H.I". Mukpo6unonorus : y4ebHoe
nocobue / H.I'. KypaHoga, I'.A. Kynaraaase ;
MWHUCTEPCTBO 06pa30BaHMsA 1 HayKu
Poccwiickoin ®epepaumn, deaepanbHoe
rocyapCTBEHHOE OHOMKETHOE
06pa30BaTe/IbHOe YUPeXAeHNe BbICLIEr0
2 npocheccmoHanbHOro 06pasosaHns 1-8 5 He orp. He orp.
«MOCKOBCKMIA Mefjarornyeckunii
roCyAapCTBEHHbIN YHUBEPCUTET». - M. :
MpomeTeid, 2013. - Y. 1. MNpokapnoTnyeckas
Knetka. URL:
/Ibiblioclub.ru/index.php?page=book&id=24
0544

5.2. JlonoJiIHUTEJIbHAS JINTEPATYPA

KoauyecTBo 3K3eMILISIPOB
Ne ABTOp (BI), HAUMEHOBaHHUE, MECTO Hcnoab3yercs: npu Cemecr Ha
n/n U3IaHUA U U31aTeJbCTBO, TO/ U3yYEeHHUH Pa3/iesioB P B GuGamorexe
kadeape
1 2 3 4 5 6
OcHoBbI 3K0/10MMK MWKPOOPraHM3MoB:
1 | y4yebHoe nocobue / 1. A. KopocTtenesa, A. 1-7 5 19 0
I". KowaeB. CaHkT-leTepbyp : MaHb, 2013



http://kpfu.ru/portal/docs/F1211162192/Metodicheskie.rekomendacii.po.organizacii.samostoyatelnoj.raboty.studentov.IFMiB.pdf
http://kpfu.ru/portal/docs/F1211162192/Metodicheskie.rekomendacii.po.organizacii.samostoyatelnoj.raboty.studentov.IFMiB.pdf

Mwukpo6uonorus: nporpamma Kypca / cocT.
2 | A.Tl. Kpyrnosa, E. C. VBaHoB; PI'Y nwm. C. 1-8 5 77 0
A. EceHnHa. PasaHb : PI'Y, 2008

Masnosuy, C.A. Mukpoburonorus ¢
MWUKPOGMONOT NYECKUMI UCCNER0BAHUAMM:
yuebHoe nocobue / C.A. Masnosunu.

3 MuHck: Bbiwwaiiwas wkona, 2009. 1-8 5 He opr. He orp.
[3nekTpoHHsIii pecypc]. URL:
/Ibiblioclub.ru/index.php?page=book&id=14
3864
3t03nHa, O.B. ObLwas Mukpobronorus:
nabopaTtopHbIii npakTukym / O.B. 3t031Ha;
MwWHUCTEPCTBO 06pa30BaHNA U HayKu
Poccwiickoin ®epepaumn, deaepanbHoe
rocyapCcTBEHHOE GHOMKETHOE
06pa3oBaTe/ibHOe YUpexKeHune BbICLUEro
4 npoceccrnoHanbHOro 06pasosaHns 1-8 5 He opr. He orp.
«Tam60BCKUIA FOCYAapCTBEHHbII
TEXHUYECKMIA YHMBEPCUTET». Tamb0B :
M3patensctso ®IrBOY BIMO «TITY»,
2015. [3neKTpoHHsIii pecypc]. URL:
//biblioclub.ru/index.php?page=book&id=44
5121 (21.11.2016).

5.3. ba3bl 1aHHBIX, HHGOPMALMOHHO-CIIPABOYHbIE M MOMCKOBbIE CHCTEMBbI:

1. HayuyHas 6ubnunoteka PI'Y wumeHn C. A. EceHMHa [DNeKTPOHHbIIA
pecypc] : cailT. — Pexum poctyna: http:/library.rsu.edu.ru, cBo6oaHbIA (gaTa
obpateHmns: 30.11.2017).

2.  DneKTpoHHbI Katanor Hb PI'Y nmeHun C. A. EceHVHa [3NeKTPOHHbIN
pecypc] : 6asa [aHHbIX COLEPXWT CBeAeHMs O BCeX BUAax JfiMTepartypbl,
noctynarowmx B goHa HB PI'Y umenn C. A. EceHnHa. — PasaHb, [1990 - . -
Pexxum poctyna: http://library.rsu.edu.ru/marc, cBO60AHbIN (faTa Ob6paLLeHus:
30.11.2017).

3. YHuepcutetckasd 6uonnoteka ONLINE [DneKTpoHHbIA pecypc]
3/IeKTPOHHas 6unbnuoteka. — JOCTyn K MOSIHbIM TEKCTaM MO Maposito. — Pexum
poctyna:  http://biblioclub.ru/index.php?page=main_ub _red (gata o6paleHns:
30.11.2017).

4.  HOpalT [OneKTPOHHbIN pecypc] : aneKTpPoHHas bubnnoTteka. — Joctyn K
MOMHLIM TEKCTaM MO naposto. — Pexxum goctyna: https://www.biblio-online.ru (nata
obpateHms: 30.11.2017).

5. OnekTpoHHas 6mbnmoteka ctygeHTa «KHura ®oHa». Pexum poctyna:
http://www.knigafond.ru/ (nata o6patieHus: 04.12.2017).

6. YHuBepcanbHas 6ubnmnoTeka online. PeXkum goctyna:
http://www.biblioclub.ru. (nata obpatyeHns: 04.12.2017).

7. Hay4Has anekTpoHHasa 6ubnunoteka. Pexxum goctyna: http://elibrary.ru.
(naTa obpatleHus: 04.12.2017).

8. Bukuneamsa — cBoboaHas aHUMKoneaus. [An. pecypc]. Pexum goctyna:
http://ru.wikipedia.org. CainT BKNHOYaEeT pacLuMpPoBKY TEPMUHOB 1 NOHATUIA. (aaTa
obpaweHuns: 30.11.2017).



http://library.rsu.edu.ru/
http://library.rsu.edu.ru/marc/
http://biblioclub.ru/index.php?page=main_ub_red
https://www.biblio-online.ru/
http://www.knigafond.ru/
http://www.biblioclub.ru/
http://elibrary.ru/
http://ru.wikipedia.org/

5.4. Ilepeuenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOH CeTH
«AnTepHer» (nanee — cerb «HMHTEepHET»), HEOOXOAUMBIX [JIsi OCBOEHMS
JTUCIHHUILINHBI

1. XXypHan «MonekynspHasa reHeTuka, MWKPOOMOMOrMS W BUPYCOJIOTUS:
3NEKTPOHHbIN XypHan. URL: http://www.mgmv.ru. >XypHan ocBelyaeT Hanbosee
aKTya/lbHble TeOpeTUYecKre W MpUKIagHble MpPo6seMbl MONEKYNAPHOW TeHETUKM
MPO- 1 3yKapMOTHbIX OPraHM3MOB, MOEKYIAPHON MUKPOOMOIOrK U MONEKYIPHOW
BUPYCO/IOTUMN,

2.  XKypHan  «KnuMHuyeckad — MMKpoGuonorMs M aHTUMUKPOOHaS
XUMUOTEpanus»: 3MEKTPOHHbIN XypHan. URL: http://www.m-vesti.ru/ B ypHane
NPUBOAATCA CTaTbW, MOCBSALLEHHbIE COBPEMEHHbIM AOCTVXKEHMAM B 06/1acTy
MUKPOBMONOrUIN 1 aHTUMUKPOOHOI Tepanuu.

6. MATEPHAJBHO-TEXHUYECKOE OBECNEYEHHWE YUYEBHOWM
JTUCHUATIIMHBI

6.1. TpeboBaHus K ayautopusm (MOMeELLEHUAM, MecTaMm) [Ans MpoBefAeHUs
3aHATUIA:

CTaHgapTHO 060pyAOBaHHbIE NEKUMOHHbIE ayauTopun AN NpoBeAeHUs
MHTEPaKTUBHbIX IEKLMIA: BUAEONPOEKTOP, 3KPaH HACTEHHbIN, Ap. 060pya0BaHNe UK
KOMIMbOTEPHbIA Knacc.

[Ans  npoBefeHWs  nabopaTOpHbIX  3aHATMI  HEOOXOAWMMbl  CBETOBbIE
MMKPOCKONMbI, aBTOK/aBbl, My(e/ibHas nedb, CYLUUbHBINA LKA, 3N1eKTPOHHbIE BECHI,
TepmMoCTaT, XONOAW/bHUK, BOAAHas 6aHs, nabopaTtopHas MefibHWUA, Habopbl
nabopaTtopHO  Mocyfbl, pPeaKTMBOB W  KpacuTenen, CNUPTOBble  TOPESKK,
MUKponpenapaTbl MMKPOOPraHN3MOB.

6.2. TpeboBaHusi K o06opyfoBaHWIO paboumMx MeCT npenogasaTensi WU
obyuyaroLmxcs:

Bugeonpoektop, HOYTOYK, MEPeHOCHON 3KpaH. B KOMMbHOTEPHOM Knacce
OO/MKHbI ObITb YCTaHOB/MEHbI cpeacTBa MS Office: Word, Excel, PowerPoint n ap.

6.3. TpeboBaHUs K cneunanm3npoBaHHOMY 060pY40BaHNIO:
TpeboBaHUs K creLmam3“poBaHHOMY 060pYA0BaHNIO OTCYTCTBYHOT,

7. OBPAZOBATEJIBHBIE TEXHOJIOI'NMA
(3anonHsAeTca ToNbKo Ana ctaHgapta ®roOC BI1O)


http://www.mgmv.ru/
http://www.m-vesti.ru/

8. Metoanueckne yKazaHus JJisi 00y4alOMUXCsl 10 OCBOEHUIO TUCHMITHHbI

Bup yue6HbIX 3aHATUI

OpraHusauus aesTenbHOCTU CTYAeHTa

Nekuns

HanwucaHue KOHCcNeKTa NeKLUWiA: KpaTKo, CXeMaTUUHO,
nocneaoBaTeNbHO (PUKCMPOBATb OCHOBHbIE MOMOXKEHWS, BbIBOADI,
(hopMy/IMPOBKM, 0606LLEHNS; MOMeUaTb BaXKHbIE MbIC/IN, BbIAENATH
KNtoYeBble CIOBA, TEPMUHBI. [poBepKa TEPMUHOB, NOHSATWIA C
MOMOLLbHO SHLMKNOMeAWiA, COBapeii, CPaBOYHUKOB C
BbINWCbIBAHWEM TO/IKOBaHWiA B TeTpaab. O603HaUMTb BOMPOCHI,
TEPMUHbI, MaTepuan, KOTOPbIN BbI3bIBAET TPYAHOCTM, MOMETUTD U
MONbITaTbCA HATL OTBET B PEKOMEHAYEMOI nnTepatype. Ecnm
CamMoCTOSATe/IbHO He YaeTcs pa3obpaTbCs B MaTepuane, HE06X0AMMO
cthopMynMpoBaTh BONPOC 1 3aaaTb NPenoaaBaTesto Ha
KOHCY/bTaLMK, Ha NPaKTUYECKOM 3aHATUW. Y AENUTb BHUMaHMWE
CNefyoLLMM NOHATMAM (NepeuncieHne NOHATUIA) 1 ap.

Pedhepat

Peghepam: TIOMCK NUTepaTypbl 1 cOCTaBIeHMe Brubanorpapmm,
MCNoNb30BaHMe 0T 3 0 5 Hay4YHbIX PaboT, N3N0XKEHNE MHEHUA
aBTOPOB M CBOETO CYXXJEHWSA MO BbIOPaHHOMY BOMPOCY; U3N0XEeHMe
OCHOBHbIX acrnekToB npobieMbl. O3HAKOMUTLCA CO CTPYKTYPOW 1
othopMmsieHEM pedepara.

NabopaTtopHasi paboTa

MeTofmnuyeckune yKasaHus Mo BbIMOIHEHUIO 1abopaTopHbIX paboT
npueoadATca B [NpakT1Kyme no Mukpobuonornn: yyebHoe nocobue /
nog pea. A. . Hetpycosa. M.: Akagemus, 2006

MoAroToBKa K 9K3aMeHy

Mpun NOAroTOBKE K 3K3aMeHY (3a4eTy) He06X0AMMO OPUEHTMPOBATLCA
Ha KOHCMEKTbI NIEKLMA, PEKOMEHAYEMYIO IUTepatypy v ap.

9. IlepeueHb HH(POPMATMOHHBIX TEXHOJIOT U, HCIOJIb3yeMbIX NMPH
OCYIIECTBJIEHNH 00PA30BaTeJIbHOI0 NMPoLecca 1Mo AUCHUIINHE (MOTYJII0),
BKJII0YAsl epedeHb MPOrPaAaMMHOI0 o0ecrnieYeHus1 1 MH(POPMAMOHHBIX

CIIPABOYHLIX CUCTEM

1.MpoBepKa JoOMaLLIHKX 3a[jaHNi 1 KOHCYNbTUPOBaHWE MNOCPEACTBOM 3M1EKTPOHHOA

MOYThl.

2.MIHTepaKTNUBHOE 06LLEHNE C NOMOLLLHD 3/IEKTPOHHON NOYTHI.
3. MpumeHeHVe cpefcTB MynbTUMeAMA B 06pa3oBaTe/ibHOM Mpouecce (3M1eKTPOHHbIE
npeseHTauuun, BULeoPUIbMbI).

10. TpeGoBaHusi K MPOrPAMMHOMY O0ecriedeHHI0 YUeOHOT0 Mpolrecca:
MepeyeHb MHDOPMALMOHHbIX TEXHONOIMIA (NMNLIEH3MOHHOE NPOrpaMMHOE
obecneyeHve, MHPOPMALMOHHO-CMPaBOYHbIe CUCTEMbI)

Ha3BaHue MO

Ne InLeH3nm

open

MS Office 2007 russian acdmc | 45472941

Russian

MS Windows Professional 47628906




LibreOffice

CBOGO/HO pacnpocTpaHsieMas

7-zip

CBOGO/HO pacnpocTpaHsieMas

FastStonelmageViewer

CBOGO/IHO PacnpoCcTpaHsieMas

FoxitReader

CBOGO/HO PacnpoCTpaHsieMas

doPdf cB06GOHO pacnpocTpaHsemas
VLC media player cB06GOHO pacnpocTpaHsemas
ImageBurn cBO6GOAHO pacnpocTpaHsemas

DjVu Browser Plug-in

CBOGO/IHO pacnpoCcTpaHsieMas

11. Unble cBeaeHUs




Ipuiaoxenue 1

@DoH/1 OLIEHOYHBIX CPEICTB /IJIs MPOBeIeHUsI POMEKYTOUHON aTTecTAlNU
00y4Jaromuxcsi Mo JMCUUIJINHE

Ilacnopm ¢honoa ouenounvix cpeocme no OUCYUNIUHE 01 NPOMENHCYM OYHO20
KOHMPOJsA ycnegaemocmu

KoHTponvpyemble pa3gens! (TeMbl) Kog, KoHTponupyemoi HavmeHoBaHMe
Ne AUCUMNANHBI (pe3ynbTaThl Mo KOMMeTeHLUMIN) nmn eé OLleHOYHOr 0 cpeacTBa
n/n pasgenam) 4actn)
1. | MpeameT, 06bEKTbI N METOAI OK-3; [IK-1; IIK-4 3JK3ameH
nccneaoBaHUA MMKPoOGMoNorum.
Mophonorng MMKpoopraHn3mos
2. | OeneHve, pasmHOXeHMe, OK-3; [IK-1; IIK-4
Ky/IbTUBMPOBaHNE MUKPOOPraH1U3MOB
3. | CvctemaTunka: rpynnbl apxei n OK-3; [IK-1; IIK-4
rpynnbl 6aKTepuii
4. | Tvnbl nuTaHns 6akTepuii. OK-3; IIK-1; IIK-4
KOHCTPYKTUBHbIN 1 3HEPreTUYECKNiA
MeTab0/113m
5. | BanaHve dakTopos BHELLHEH cpefbl OK-3; [IK-1; IIK-4
Ha MUKPOOPraHn3Mbl
6. | broreoxnMmnyeckas AeaTensHoOCTL OK-3; IIK-1; IIK-4
MUKPOOPraHn3MoB: py006pasoBaHye,
7. | B3aumogeiicTeue ¢ pacTeHnAMY, OK-3; [IK-1; IIK-4
XXVBOTHBIMW, Ye/I0BEKOM
8. | Bupycehl. bakTepuodaru OK-3; IIK-1; IIK-4
TPEEOBAHUSA K PE3Y/TIbTATAM OBYYEHWA MO YUYEBHOW
ANCUNMNVNHE
Hnpexce Conep:xanue JJIeMEeHTBI KOMIIeTeHIIHH HNuaexc
KOMIIETCHIIMH
KOMIIeTeHIIMU JIEMEHTA
OK 3 CMOCOBHOCTbL 3HATH
CMO/b30BaTh
eCTeCTBEHHOHaYy4HblIe U
mMaTeMaTuyecKune 3HaHus
419 OPUEHTUPOBAHUA B
COBpPEMEHHOM
NH(OPMALMOHHOM
MpocTpaHcTBe
1 cnoco6bl KynbTBMpPOBaHKS OK3 31
6aKTepuii, rpmboB 1 BUPYCOB
2 ocobeHHocTy ynbTpacTpykTypel | OK3 32
M XMMWYECKOr0 COCTaBa,




reHEeTUKN MUKPOGHOI KNeTKK

3 OCHOBHbIe (YHKLAN
MUKPOOPFaH13MOB: NUTaHMe,
[IbIXaHWe, PasMHOXEHMe,
(DEPMEHTATMBHYHO aKTUBHOCTb

OK3 33

yMeThb

1 onepupoBaTth 3HaHUAMM O
MeTOZax BblAENEHNS 1
MAEHTU(UKALMM Pa3INYHbIX
MUKPOOPraH1M3MOoB

OK3 VY1

2 MHTEpNPeTNPOBaTh Pe3y/bTaThl
MUKPOOMONOTNYECKHX,
BMPYCONOTMYECKMX W
VIMMYHO/IOTMHECKMX UCC/ej0BaHMIA

OK3 Y2

3 WHTEepPNPeTUpoBaTh pe3ynbTaTbl
COBCTBEHHbIX MUCCMe0BaHi

OK3 VY3

BJaJIeTh

1 TEOPETNYECKNMU HaBbIKaMu
n3yvyeHna MMKpPoOopraHin3moB

OK3 B1

2 6UOXUMUYECKMM U
(P13NONOrNYECKIMM
3KCMePUMEHTAbHBIMY METOAAMM
WN3y4YeHNs MUKPOOPraHN3MOB

OK3 B2

3 TEOpPETUYECKMUMM 3HAHNAMM 06
0COBEHHOCTAX CTPOEHNS BaKTepuid,
apxei 1 BUPYCOB N PYHKLMNAX

UX OTAENbHBIX CTPYKTYP

OK3 B3

K 1

FOTOBHOCTb
pean30BbIBaTb
ob6pa3oBaTe/ibHble
nporpaMMbl Mo NpeamMeTam
B COOTBETCTBUW C
TpeboBaHUAMU
06pa3oBaTenbHbIX
CTaHAapToB

3HaThb

1 npasuna pa6oTbl B
MUKPOGMONIOrNYeCKOoi
nabopaTopum 1 cobnoaeHme
TEXHWKK 6e30MacHOCTU Npu paboTe
C MUKpOpraHvu3Mamu

1K1 31

2 MeTO/bl MUKPOCKOMW,
CNo/b3yeMble B MUKPOGMOIOT UM

1K1 32

3 MPUHLMNBI KnaccupuKaLmm u
TaKCOHOMUM
MUKPOOPraH1M3MoB

IIK1 33

yMeTh

1 onepuposarth 3HaHWAMY 0
MeTOZax NPUroTOBNEHNS
MUKpPOMNpenapaTos

IIK1 Y1

2 onepypoBaTh 3HAHUAMM O
METO/jaX OKPaLLIMBAHNS
MUKpPOMpenapaTos

1K1 ¥2




3 onepupoBaThb 3HaHUAMU O
MeTOAaX MUKPOCKOMNMPOBaHUS C
MMMEPCUMOHHOIN CUCTEMOA.

IIK1 Y3

BJIAJ€CTHb

1 Teopetnueckumy 3HaHUAMU O
TaKCOHOMYECKOM PacrosoXXeHNH
NPOKapMOT U BUPYCOB, OCHOBHbIX
HanpaBneHUsX B CUCTEMATVIKe
MpoKapuoT

I1K1 B1

2 TEOPETUYECKMMM OCHOBaMM
paboTbl B MMKPOOMONOrNYECKOIA
nabopaTopum

IIK1 B2

3 HaBbIKaMM VCMO/b30BaHUA
MOMYYEHHbIX 3HAHWUI NPU U3yUYeHNN
APYTUX ANCLMNIVH, @ TakXKe Npu
BbINO/IHEHWW NPAKTUYECKMX 3afau

ITK1 B3

IIK 4

CMocobHOCTb
1CNOMb30BaTh
BO3MOXXHOCTHU
06pasoBaTenbHOW cpefbl
AN LOCTUXKeHUA
NMYHOCTHBIX,
meTanpeameTHbIX 1
NpPeAMETHbIX Pe3ynbTaToB
00yyeHus 1 obecneyeHns
KayecTBa y4e6HO-
BOCMMUTATENbHOIO
npoLiecca cpescTBamm
npenojaBaembIX
npeaMeToB

3HATb

1 ocHOBHbIE MMKPOBUOOTMYECKME
MOHATMSA, GUONOTNYECKIME 3aKOHbI 1
SBNEHMS

11K4 31

2 0c06eHHOCTM MOpgonorum,
Pa3MHOXEHMMN 1 reorpayeckoro
pacnpocTpaHeHus
MWKPOOPraHN3MOB;

I1K4 32

3 posb MUKPOOPraH13MOoB B
npupoge u

XO035ACTBEHHOM AeATENbHOCTU
yenoBeka

I1K4 33

yMeTh

1 onepuposaThb 3HaHKAMM O
MeTofax nocesa Ha NUTaTesibHble
cpefb! AN nonyyeHns YNCTbIX
KYNbTYp aspo6HbIX 1 aHasPOOHbIX
GaKTepuii

IIK4 Y1

2 VEHTU(PULMPOBATD BblENEHHbIE
KYNbTYpbl

I1IK4 Y2

3 onepupoBaTh 3HaHNUAMM 0
METO/jax NoCTaHOBKM OMbITOB M0
KOHBIOT AL, TpaHchopMaLm,

ITK4 V3




TpaHCAYKLMY

BJaJ1eTh

MPOUCXOXAEHUN BUPYCOB,
MULLEBLIX NOTPEGHOCTSX U
0COBEHHOCTAX MeTabomama
MMKPOOPraH1M3moB

1 TEOPETUNYECKUMU 3HAHNAMU O

ITK4 B1

2 METoAaMU BblaeNeHus 1
Ky/IbTUBMPOBaHNSA
MUKPOOPraHU3MOoB, 1X
MUKPOGMOIOrNYecKoro
uccrnefoBaHNs

ITK4 B2

3HaHUA B Hay4HO-

OCYLLIECTB/IEHUM

3 UCMO/b30BaTh MOMYYEHHbIE
MCCre0BaTeNbCKOI paboTe, Npu

NPO(eCcCMOHaIbHOW [eATeNbHOCTM

I1K4 B3

KOMILIEKT OIIEHOYHBIX CPEJICTB JJIsSI IPOMEXXYTOYHOHN

ATTECTALIMM (OK3AMEH)

Ne | CogeprkaHue OLeHOYHOr o cpefcTea HAeKc oueHBaeMoii
KOMMNETEeHUUN 1 ee
3/1eMEHTOB

1. | MpeameT n 3agaun MUKpoobronorun. Passutne K4 31, OK3 V1, I1IK4 B2
MUKpobuonorun B XXI ctonetnn. BolgeneHme psaga
CaMOCTOATE/IbHbIX AUCLIN/IVH.

2. | MeTofbl KnaccuyecKom MMKPoGMonormm K1 31, IIK1 32, OK3 ¥2,
(MUKPOCKOMMPOBaHME, METO/bI CTEPUIN3ALIN, TIK4 B2
MeTO/bl MOMYYEHUA YNCTLIX KYNbTYp U
KY/IbTUBMPOBaHNA MUKPOOPTraHN3MOB Ha
nuTartesnbHbIX cpejax).

3. | icTopryecknii o4epK NPUHLMNOB Knaccugukaumm MK1 33, 11K4 ¥2, 1K1 B1
MMKpoopraHnsmos (8o XIX Beka, cepeanHbl XIX
BEKa, cucteMatumka 3. ['ekkens, cuctemaTuka .
Bepru v H.A. KpacunbHUKOBa).

4. | CX0ACTBO 1 pasnnyme B opraHm3aunmn KneTok OK3 32, OK3 V3, TIK1 B2
3yKapuoT 1 npokapmnoT. OCobeHHOCTN pa3mepoB
MWKPOOPraHn3MoB.

5. | Moponornyeckoe pasHoobpasme NpoKapnoTHbIX I1K4 32, I1K4 V2, TIK4 B3
KNeToK.

6. | OCHOBHbIE CTPYKTYPHbIe KOMMOHEHTbI MPOKAPUOTHbIX | 11K4 32, ITK4 V2, 11K4 B3

KJIETOK.




7. | KnetoyHas CTeHKa rpaMnonoXXuTebHbIX U rpam- K4 32, 1K1 Y2, IT1K4 B2
oTpuUaTeNbHbIX 6aKTEPUIA: 0COGEHHOCTY
opraHusaunm, QYyHKLMS.

8. | LluTonnasma c BKNHOUEHNSAMM, HYKeoua,: K4 32, IIK1 ¥2, OK3 Bl
XapaKTepucTuKa.

9. | BpemeHHble CTPYKTYPHbIe KOMMOHEHTHI K4 32, IIK1 ¥2, OK3 Bl
MPOKAaPUOTHbIX KNeTOK (Kancyna, Xrytuku,
hrumbpun).

10. | Cnopoobpa3zoBaHue y 6akTepui (3K30CMopbl, I1K4 32, 1K1 ¥2, OK3 B1
3HZ0CMOpPbI, UNCTbI, MUKPOCNOPbI, aKUHETDI).

11.| [leneHne KNeTKM 1 cnocobbl pasMHOXeHUS OK3 33, IIK1 V1, 1TK4 Bl
MMUKpoopraHmnsmos (pennvkauma OHK, cerperaums
HyKneounaa, opmmnpoBaHne NeperoposKu npu
OeNeHNN KNeToK NpokapuoT). MoykoBaHMe 6akTepuit.

KneTouHble LMK/bl 6aKTEPUIA.

12.| PeKoMOGUHaLMKN reHeTUYeCKOro maTtepuana: OK3 33, IIK1 V1, 1TK4 Bl
TpaHc(opmauma, TPaHCAYKUMSA, KOHbIOrauus.

13. | MNpaBuna HOMEHKNATYPbI U AEHTUDUKaLMN K1 33, OK3 V1, IIK1 B3
MWKPOOPraHn3MoB (MOHATWe BUAA, LUTaMMa, K/I0Ha).

OCHOBHbIE NMPU3HAaKK, UCMO/b3yeMble Mpu
KnaccuuKaumm npokKapmoT: Mopgosiormyeckue,
(hn3moniornyeckme, BUOXUMNYECKINE, 3KOIOTMYECKNE,
reHeTMyeckne. Hymepryeckas cuctemartmka.

14.| Knaccuukaums mmkpoopraHnamos no bepru. Otaen | 1IK1 33, OK3 32, 11K4 32,
|. FpaumnnukynuTsl (Gracilicutes). Knacc TK1 ¥3, OK3 V1, TIK1 B3,

) I1K4 32, [IK4 B3
Scotobacteria. pynnbl 1-6. XapakTepucTuka,
npeacTaBuTeNn, 0COBEHHOCTM XN3HEAEATENbHOCTHU U
06MTaHKA.

15. | Knaccudumkaums mmkpoopraHnsmos no bepru. Otgen | 1K1 33, OK3 32, 11K4 32,
|. MpaumankynuTsl (Gracilicutes). Knacc T kany LB,
Scotobacteria. ['pynnbl 7. XapakTepucTuka, ’
NnpeACTaBUTENN, 0COOEHHOCTM XXMU3HELEATENbHOCTA U
0buTaHWA.

16. | Knaccndukaums mmkpoopraHnamos no bepru. Otaen | 1IK1 33, OK3 32, 11K4 32,
. MpaumankynuTsl (Gracilicutes). Knacc TK1 ¥3, OK3 V1, TIK1 B3,

) K4 32, 11K4 B3
Scotobacteria. 'pynnbl 8-10. XapakTepucTuKa,
npeacTaBuTeNn, 0COBEHHOCTM XN3HEAEeATENbHOCTM U
06MTaHKA.

17.| Knaccudumkauma MukpoopraHm3amos no bepru. Otgen | K1 33, OK3 32, 11K4 32,
. Mpaumnnkynutsl (Gracilicutes). Knacc T kng LB,
Anoxyphotobacteria. Xapaktepnctuka, ’
NpeACcTaBUTeNIN, 0COBEHHOCTY XXMU3HELEeA-TENbHOCTU U
0bUTaHWA.

18. | Knaccugumkauma mukpoopraHmamos no bepru. Otgen | K1 33, OK3 32, 11K4 32,

1K1 ¥3, OK3 V1, IIK1 B3,




l. Mpaymnukynutel (Gracilicutes). Knacc
Oxyphotobacteria. O6Lyas xapakTepucTmKa,
npescTaBuUTeNN, 0COBEHHOCTM XXN3HEAEATEeNIbHOCTM U
0buTaHUA.

I1K4 32, I1K4 B3

19. | Knaccudukaums mmkpoopraHnsmos no bepru. Otaen | 1IK1 33, OK3 32, 11K4 32,
1. dupmmkyThl (Firmicutes). Knacc Firmibacteria T ok pg LB,
(rpaMnonoXnTenbHble KOKKK, nasoyvkn). ObLuas ’
XapaKTepucTuKa, NpeacTaBuTeNI, 0COGEHHOCTH
XKN3HEJeATeIbHOCTM N 0OUTaHKS.

20. | Knaccudmkaumsa mmkpoopraHnamos no bepru. Otgen | 1K1 33, OK3 32, 11K4 32,
1. dupmmkyThl (Firmicutes). Knacc Tallobacteria 3y ey ¥ 1o T B3,
(KopuHedopMHble 6aKTepun, NPONMNOHOBOKUC/IbIE ’

BakTepum, akTU-HOMULETHI). O6LLas XapakTepucTukKa,
npeAcTaBUTeNIN, 0COOEHHOCTU XXMU3HELEATEeNbHO-CTU U
0buTaHUA.

21. | Knaccudmkaums MmkpoopraHn3aMos no bepru. Otaen | 1IK1 33, OK3 32, 11K4 32,
I11. TeHepukyTbl (Tenericutes). Knacc Mollicute. TK1 ¥3, OK3 ¥1, TIK1 B3,

T1K4 32, [TK4 B3
OO6Lan xapaKTepucTnKa, NpeacTaBUTeNN,
0COBEHHOCTU XXN3HEeAEeA-TeNIbHOCTU N 0OUTaHKS.

22. | Knaccudmkaums mmkpoopraHnamos no bepru. Otgen | 1IK1 33, OK3 32, 11K4 32,
IV. MeHgo3ukyTbl (Mendosicutes). Knacc Y ;723’1(1)1?431;731’ TIK1 B3,
Archeobacteria. Obuas xapakTepucTKa, OCHOBHbIE ’
(omnoreHe-TMyecKue rpynrbl (METAHOTEHbI,
ranogunbl, TepMoLMA0dpUIIbI), 0COBEHHOCTU
XWN3HeJes-TeNlbHOCTN U 0BUTaHWA.

23. | MNoTpebHOCTN NPOKApUOT B NUTaTE/bHbLIX 3/1eMeHTax | OK3 33, IIK4 ¥3,0K3 B2
N MUKPO3NeMeHTax. TUMbl NUTaHNS
MUKPOOPraH13MoB.

24.| OCO6EHHOCTM (DOTOCKHTE3a Y NPOKapMOT. ['pynnbl OK3 33, IIK1 33, I1K4 33,
OpraHV13MOB, OCYLLECTBASHOLLNX (HOTOCHHTES C OK3 V2, OK3 B, ITK4 B3
BblAe/leHNeM 1 6e3 BbleNeHnst KUCI0poa.

25. | ABToTpoghHas accummnsauus CO, yepes OK3 33, 1K1 33, I1K4 33,
PUGYNE306MOCHATHBIN LK. OK3 ¥2, OK3 BI, I1K4 B3

26.| ABTOTpohHas accummnsauma CO, yepe3 obpalleHHbI | OK3 33, 1K1 33, TIK4 33,
LIMKN TPUKapBOHOBBIX KUC/IOT. OK3 V2, OK3 BI, ITK4 B3

27.| YcBoeHue C1 — coeanHeHuii retepotpodamm. O6uas | OK3 33, 1K1 33, T1K4 33,
XapaKTepucTMKa MeTUI0TPOOB. OK3¥2, OK3 BI, TIK4 B3

28.| ObLLan xapaKTepucTKa CEpUHOBOrO NyTKU B OK3 33, IIK1 33, I1K4 33,
KOHCTPYKTUBHOM MeTabo/1n3me. OK3 ¥2, OK3 B1, I1K4 B3

29. | XapaKTepucTuka retepotpoos Nno MUCrnosib30BaHuI0 OK3 33, 1IK1 33, IIK4 33,
OpraH14eckoro BeLLecTBa (CanpoduTbl, NapasnThl, OK3 ¥2, OK3 BI, ITK4 B3
CUMOMOHTDI).

30. | A30THOE NnUTaHNe MUKPOOPraHM3MOB: UCMOo/b30BaHWe | OK3 33, K1 33, 11K4 33,

aMMWMaKa, HUTPaToB N MOJIEKY/IAPHOIO a30Ta.

OK3 Y2, OK3 B1, I1K4 B3




31. | bpoxkeHne. MacnsHokucnoe 6poXkeHne (MCTUHHOe 1 | OK3 33, TK1 33, 11K4 33,
aLeTOHOGYTINIOBOE). VICTOPUS OTKPBITIS, CyMMapHas | 1 V2 O3 BT, OK3 B3,
peakuus, BO30YANTENN U UX NOJHAA ’
MOPOIOrnyeckas XxapakTepucTuka, Xummnsm
rnpotiecca, NoTPebHOCTM B NUTaTe/IbHOM CybCTpaTe,

NPUMEHEHMe,

32. | CopaxnBaHMe NEKTUHOBbIX BELLLECTB, KNeTHaTKMK, OK3 31, 11K4 31, I1K4 V1,
aMWUHOKMCNOT, NYPUHOB. VICTOPUSA OTKPbLITUS, OK3 B2, OK3 ¥2, OK3 33
CyMMapHas peakums, Bo30yauTenn 1 nx nosHas
MOp{hosiormyeckas XxapakTepucTmka, XMmmnsm
npovecca, NOTPebHOCTN B NMUTaTeNlbHOM Cy6CTparTe,

NMPUMEHEHME.,

33. | CnnpToBoe 6poxkeHne. CyMMapHas peakums, OK3 31, I1K4 31, I1K4 V1,
BO3GYAUTENN U UX NONHAsA MOPOOrMyecKas OK3 B2, OK3 ¥2, OK3 33
XapaKTepucTmnKa, XMM13m npouecca, noTpebHoOCTH B
nuTaTe/lbHOM CybCcTpaTte, NPUMEHeHNe.

34.| Mono4HoKu1cI0e roMoepMeHTaTUBHOE BPOXKEHNE. OK3 31, I1K4 31, [1K4 V1,
CymMMapHas peakuums, BO30YyAUTENN U UX NOMHAS OK3 B2, OK3 ¥2, OK3 33
MOpdhosiormyeckas XxapakTepucTmka, Xmmmnsm
npovecca, NOTPebHOCTN B NUTaTe/IbHOM CybCTpaTe,

NMPUMEHEHME.,

35. | Monio4yHoKMCNoe retepothepMeHTaTBHOE OpoXkeHme. | OK3 31, I1K4 31, 11K4 V1,
CyMMapHasi peakLus, BO3BYANTENN W X NOMHAS OK3 B2, OK3 ¥2, OK3 33
MOP{OIOrnyecKas XxapakTepucTmKa, XMmmnsm
npotecca, NoTPebHOCTM B NUTaTe/IbHOM CybCTpaTe,

NMPUMEHEHME,

36. | MNponnoHoBOKKCN0E 6poXKeHWe. VIcTopua OTKpbITKA, | OK3 31, 11K4 31, 11K4 V1,
CyMMapHas peakums, BO30yAMTeNn 1 Ux rnosiHas OK3 B2, OK3 ¥2, OK3 33
MOpdosiormyeckas XxapakTepucTmka, Xmmmnsm
npotiecca, NOTPebHOCTW B NMUTaTe/IbHOM CybCTparte,

NMPUMEHEHME.

37. | MypaBbMHOKMCNOE bpoXKeHWe. VICTopma OTKPbITKS, OK3 31, 11K4 31, [1K4 V1,
CyMMapHas peakuus, BO3GYAUTENN 1 UX NONHas OK3 B2, OK3 ¥2, OK3 33
MOP{OIOrnyeckas XxapakTepucTuka, XMmMmmnsm
rnpotecca, NoTpebHOCTN B NUTaTE/IbHOM CybCTpare,

NMPUMEHEHME,

38. | AHa3po6Hoe fbixaHune. MUKpPOOpraHn3mbl, OK3 31, IIK4 31, IIK4 V1,
BOCCTaHaB/MBAIOLLME HUTPATBI 1 Apyrue coefuHerns | OK3 B2, OK3 ¥2, OK3 33
asora.

39. | AHaspo6Hoe abixaHue. CynbhaTBoCCTaHaB/MBatoLLME 8% ]3312 I(I)Ifci ?;/15 %Ig;;ls,
bakTepuu. ’ ’

40. | AHaspo6Hoe abixaHue. MeTaHoo6pa3ytoLLme OK3 31, ITK4 31, IIK4 V1,
GaKTepu, OK3 B2, OK3 V2, OK3 33

41. | A3pobHoe abixaHue. NoHoe 1 HEMosIHOe OKUCNeHe | OK3 31, 11K4 31, ITK4 V1,

OK3 B2, OK3 ¥2, OK3 33




cybcTpara. Posib unkna TpukapboHOBbLIX KUC/OT.

42. | XapaKTepucTuKa BaXXHENLLIMX MUKPOOPraH3MOB, OK3 31, I1K4 31, I1K4 V1,
OCYLLIECTBNAIOLLMX a3POGHOE OKuCNeHue yrnesoaos, | OK3 B2, OK3 V2, OK3 33
MEeKTMHOBLIX BELLECTB, IMTHMHA, 6E/IKOB, XXMPOB.

43.| A3po6HOE OKMCEHWe YTIeBOLOPOLOB. OK3 31, I1K4 31, IIK4 V1,

OK3 B2, OK3 V2, OK3 33
44.| CeeTaLLmecs baKTepum. OK3 32, IIK1 33, I1K1 V2,
1K1 B1
45. | OKucneHne 6akTepuAMM HEOPraHNYECKNX OK3 33, I1K4 33, OK3 ¥2,
Cy6CTPATOB: HUTPUGDMLMPYIOLLME BAKTEPUN. TTK4 B2, IIK1 B3
46. | OKncneHne 6akTepmsaMm BOCCTaHOBUTE/TbHbIX OK3 33, I1K4 33, OK3 V2,
COeQIVHEHNIA cepbl. 11K4 B2, IIK1 B3
47.| XXenesobakrepuu. OK3 33, [1K4 33, OK3 V2,
K4 B2, 1K1 B3

48. | BogopoaHble 6akTepun. OKUCIEHNE MONEKYNsiPHOro | OK3 33, I1K4 33, OK3 ¥2,
K4 B2, 1K1 B3

BOZ0pOJa. ’

49. | Mpoueccbl aMMOHU(UKaLMW. OK3 33, I1K4 33, OK3 V2,
K4 B2, 1K1 B3

50. | Mpouecc gmkcalmm aTMOCHePHOro asoTa. OK3 33, 11K4 33, OK3 V2,
K4 B2, ITK1 B3

51.| CBO60AHOXMBYLLIME a30T(hUKCaTOpbI: 06LLan OK3 33, I1K4 33, OK3 V2,
XapaKTepUCTUKA, NPeaCTaBUTENN. 11K4 B2, IIK1 B3

52. | CumbroTnYecKue a3oT@urKcaTopbl: 06LLaA OK3 33, TIK4 33, OK3 ¥2,
XapaKTepuUCTUKa, NPeCcTaBUTEeNN. 11K4 B2, 1IK1 B3

53.| BnunsHve gpmsnyecknx n XMMnM4Yecknx aktopos Ha OK3 33, I1K4 33, OK3 V2,
GakKTepuy. K4 B2, TTK1 B3

54. | buoreoxnMmyeckas feaTe/lbHOCTb MUKPOOPraHn3mMoB. | OK3 33, 11K4 33, OK3 ¥2,

K4 B2, 1K1 B3
55. | B3anmocBs3b MUKPOOPraHnM3MoB C pacTeHUAMMU. OK3 33, 11K4 33, OK3 ¥2,
K4 B2, 1K1 B3

56. | B3anmocBa3b MUKPOOPraHM3MOB C YETOBEKOM U OK3 33, I1K4 33, OK3 ¥2,
YKNBOTHbIMMU. TTK4 B2, IIK1 B3

57.| MyKpoopraHu3mbl — MPoAYyLEHTbI aHTUONOTUKOB. OK3 33, I1K4 33, OK3 ¥2,

K4 B2, 1K1 B3
58. | Bupychl. CTpykTypa. Knaccugpukaums. OK3 31, IIK4 B1, OK3 33,
Py PYRTYP pukay K4 33, OK3 V2, OK3 V2,
K4 B2, 11K1 B1, OK3 B3
59.| B3anmo/eincTeme BUPYCOB C KNIETKOM X03AMHa. OK3 31, TIK4 B1, OK3 33,
K4 33, OK3 V2, OK3 V2,
K4 B2, 1K1 B1, OK3 B3
60. | Bupycbl — B030yauTenv 3aboneBaHnii YenoBeka, OK3 31, I1K4 B1, OK3 33,

paCTeHMVI, XNBOTHbLIX N HACEKOMBbIX. EaKTepI/IO(*)aI'I/I.

11K4 33, OK3 ¥2, OK3 VY2,
I1K4 B2, IIK1 B1, OK3 B3

MOKA3ATE/IN U KPUTEPU OLLEEHVUBAHWA KOMMETEHLINN

(LLIkanbl oueHmBaHmMs)

Pe3ynbTaTbl BbIMNONHEHUA O6y‘-IaIOLLI|I/IMCFI 3a,anM17| Ha 3K3aMeHe - Mo NATUGaNNbHON

LLKasie.




B ocHOBe oOuUeHVMBaHUA neXaT KpuTepun MOpPOroBOro 1 MOBbIWEHHOIO YPOBHSA
XapaKTepuCTUK KOMMETEHLMA WM MX COCTaBNAKOLWMX YacTeid, (opMUPYEMbIX Ha Y4eOHbIX
3aHATUAX MO AncumnamHe «MuKpobronorns ¢ ocHosamu Bupyconorum» (Tabnumua 2.5 paboyei
nporpammMbl AUCUUNINHDI).

«O1imuHo» (5) — OUEHKAa COOTBETCTBYET MOBLILEHHOMY YPOBHIO M BbICTaB/seTCA
06yyatoLLeMycs, ecnm OH rnyooKo 1 NPOYHO YCBOW NPOrpaMMHBIV MaTepuas, NcyepnbiBatoLLe,
nocnefoBarefibHO, YETKO U IOTMYECKN CTPOMHO ero n3naraet, yMeeT TeCHO YBA3bIBATb TEOPUIO C
MPaKTUKOI, CBOGOAHO CNpaBiseTCs C 3ajavyaMu, BONpocaMun v ApYrumu BUAaMM NPUMEHEHMUS
3HaHWI, NPUYEM He 3aTPyAHAETCA C OTBETOM MNPV BULOV3MEHEHUW 33faHWIA, UCMOMb3YeT B
0TBeTe MaTepuan MOHOrpauyeckoi nuTepaTypbl, NPaBWIbHO O06GOCHOBbLIBAET MPUHATOE
peLleHve, BnageeT PasHOCTOPOHHMMMK HaBblKaMW W MPUEMaMU BbINOMHEHUA MNPaKTUYECKNX
3ajau.

«Xopomo» (4) - OUEHKa COOTBETCTBYET MOBbLILEHHOMY YPOBHIO W BbICTaB/AeTCA
obyyaroLeMycsi, eciv OH TBEPAO 3HAeT marepuasl, rpaMOTHO U MO CYLLECTBY WU3M1araet ero, He
[ONyCcKasi CYLIECTBEHHbIX HETOYHOCTEe/ B OTBETe Ha BOMPOC WM BbIMNOSHEHWUN 3afaHWN,
NpPaBWIbHO MPUMEHSAET TEOPETUYECKME MOJIOXKEHUA NMPU PELLEHUN MPaKTUYECKMUX BOMPOCOB U
3afa4, Bfageet Heo6X04MMbIMU HaBbIKAMW U NpUemMamMu UX BbIMOSTHEHUS.

«YnoBiaersopureqabHo» (3) - OLEHKa COOTBETCTBYET [MOPOroBOMY YPOBHIO W
BbICTaB/IAETCA 00yyvaloLLeMyCs, eCiM OH UMEEeT 3HaHWA TOSIbKO OCHOBHOMO mMartepuana, HO He
YCBOW/I €ro [fetasield, AONYyCKaeT HETOYHOCTW, [EeMOHCTPUPYET HEeAOCTAaTOUYHO MNpaBU/bHbIE
(hOPMYNIMPOBKN, HapyLUEeHWs NIOrMYecKor NocnefoBaTe/lbHOCTU B U30XKEHUM NPOrpPaMmMHOro
marepuana, UCMbITbIBAET 3aTPYAHEHUSA MPY BbINOHEHUW NPAKTUYECKMX PaboT.

«Heynosaersopureabno» (2) - OLEHKA  BbICTaBNsSETCS 00YyYarOLLEMYCS, KOTOPbIA He
AOCTWraeT  MOPOrOBOIO YPOBHS, [JEMOHCTPUPYET HEMOHWMaHWe NpPo6MeMbl, He 3HaeT
3HQUMTENbHOW YacTW MNPOrpaMMHOr0  MaTepuana, [AOMYCKaeT CyLIECTBEHHbIe OLUMGKM,
HEYBEPEHHO, C 60MbLUVMMY 3aTPYAHEHUSMI BbINOHSAET NPaKTUYECKMe paboThl.



