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BBOJHASA YACTD
1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Llenpio ocBOeHUS Y4eOHON AUCHUILTUHBI «MUKPOOHOIOTHS, BUPYCOJIOTHS C OCBOCHHEM
Oe3onmacHOil paboOTBl C MATOr€HHBIMH OWOJOIMYECKUMH areHTaMH, SIUAEMHOJIOIMYECKON
0€30macHOCTH TpHU OOpaIleHUH € MEIUIMHCKAMHU OTXOIaMH» SBISIOTCS (opMupoBaHue
IpeACTaBICHUN 00 OCHOBHBIX TEOPETUYECKHUX U METOAOJIOTMYECKHX IMOJIXOAAaX B CHUCTEMaTHKe
MUKPOOPraHU3MOB, IIPUMEHEHUE IIOJYYEHHBIX 3HAaHMM W  HABBIKOB B  PELICHUU
npogeCCHOHANBHBIX 3a/1ay.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BY3A

2.1. Mucumminaa (Moayiasb) «MHUKPOOHOIIOTHS, BUPYCOJIOTHS ¢ OCBOCHHEM 0€30MacHOM
paboThI C MATOTEHHBIMUA OMOJIOTHYECKUMH areHTaMH, SIUACMHOJIOTHYECKOW Oe30MacHOCTH TpH
o0pallleHnH ¢ MEAUIIMHCKUME OTXOJaMH» OTHOCHUTCS K 6a3zoBoii uactu bioka 1 (b1.5.10.3).

2.2.]In1 wu3ydeHus JAHHOW JUCHUIUIMHBI  (MOAYNsl) HEOOXOMUMBI — CIIEAYIOIIUE
MPEIIICCTBYIOINE TUCITUTUINHBI:

- OOTaHHKA;

- 300JI0THSI.

2.3. TlepedeHb MOCIEAYIOMNX JUCIUATUINH, TSI KOTOPBIX HEOOXOAUMBI 3HAHUS, YMEHUS U
HAaBBIKU, (OPMHUpPYEMbIE TaHHOW TUCIUILTNHOMN:

- TEHETHUKA U CEJIEKIIHS;

- OMOTEXHOJIOTHSI PACTCHHUM H T.]I.



2.4. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs 10 JUCHUILINHE, COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JIbTATAMH 0CBOEHHSI OCHOBHOIM
npogeccuoHaILHOI 00pa30BaTe/IbHOI NPOrPaMMBbI

W3ydenne nmaHHOW y4eOHOUM AMCHIMILIMHBI HampaplieHO Ha (opMupoBaHue y oOydarommxcs cienyromux odmenpodeccnonanbbix (OIMK)

KOMIIETEHIUH:
No HOMep/ Coz[epxcaHHe KOMITETEHITHH (I/IJII/I HCpC‘ICHB IUIAHUPYCMbIX pe?)vy.]'II)TaTOB 06y‘ICHI/IH 110 AUCOUITIIMHE .
i WHJIEKC ec uactn) B pesynbrare usydenust yueOHOM TUCHUIUIMHBI 00y4aroIuecs JOJKHbIL:
KOMIICTCHIIN 3HarTb YMeTh BJ'IaI[CTL (HaBBIKaMI/I)
1 2 3 4 3) 6
OIIK-3 CHOCOOHOCTBIO MOHUMATh 0a30BbIE 1. caHUTapHO-TEXHOIOTHYECKHE 1. IpUMEHSTh NOJTy4YEeHHBIE 1.knaccudukanusaMu u
MIPECTaBICHUS O Pa3HOOOpa3HH TpeOOBaHUsI K TOMEILCHUSM, 3HAHMS U HABBIKH B PEIICHUU CHCTEeMaTH3aIUsSIMU B
OHMOJIOTHYECKHX 00BEKTOB, 3HAUCHUE 000pYIOBaHUIO, OIEKIE; npodeccroHaNBHBIX 3a/1a4; MHKPOOHOJIOTHH;
O6uopazHoO0Opasus Uil yCTOHYNBOCTH 2.MecTO MUKPOOHOJIOTHH B 2.pOTHO3UPOBATH MOCIIEICTBHS 2. OCHOBHBIMU TEPMHUHAMH B
6uocdepsl, cHOCOOHOCTHIO cucTeMe OMOJIOTHYECKHUX HaYK; cBoeil npodeccroHanbHOR MHKPOOHOJIOTHY;
1 HCIIOIB30BATH METOABI HAOIIOICHS, 3. TEOPETUYECKHE OCHOBHI U JeATEeNbHOCTH; 3.TaKCOHOMUYECKHMU E€IMHUIIAMHI
OTHCAHU, HACHTH(UKALINH, METO/BI B MUKPOOHOJIOTHH. 3.CpaBHMBATbH pa3IHIHBIC B MUKPOOHOJIOTHH.
KJIacCU()MKANHU, KyTbTHBUPOBAHUS 9KCTIEPUMEHTAIBHBIE METOIBI C
OMOJOTHYECKUX 0OBEKTOB OHMOJIOTHYECKUMHU OOBEKTAMH U
aQHAIN3UPOBATh KOJIMYECTBEHHBIN
COCTaB MUKPOOPTaHH3MOB.
OIIK-4 CHOCOOHOCTBIO IPUMEHATH IPUHINIIBI 1.ocHOBHBIE IpYTIIBI 1.monB30BaThC XUMHUYECKUM U 1.npaBuaMu paboOTHI B
CTPYKTYPHOU M (pyHKIIMOHAIBHO MUKPOOPIraHU3MOB, OHOJIOTHYECKUM 000pYAOBaHUEM; | MHUKPOOHOIOTHUECKOH
OpraHM3aluy OUOJIOTUYECKUX OOBEKTOB | 2. TAKCOHOMUIO, IPUHIIUTIBI 2.1IPOBOAUTD JabopaTopuu;
U BJaJI€HHEM 3HaHUEM MEXAHU3MOB KJIacCU(pUKAIUHN, OMOJIOTHYECKUE | MHUKPOOHOJIOTHIECKYIO 2.HaBBIKAMH aHAJIN3a PE3yIbTaTOB
2 TOMEOCTAaTUYECKON PEryJIsLNY; CBOICTBa MUKPOOPIaHU3MOB; JIUarHOCTHKY; UCCJIEIOBaHUI;
BJIaJICHUEM OCHOBHBIMHU 3. poJIb MUKPOOPIaHU3MOB B 3.IpUrOTOBUTH U 3.MeToJlaMy CTepUITU3ALINH
(DU3MOJOTUUECKUMHU METO/IaMU aHajlk3a | MPHUPOJIE, COCTaB MUKPOQIOpHI MHKPOCKOIIUPOBATH ITPENapaThl. 000pyIOBaHUsL.
1 OLICHKU COCTOSIHUS )KUBBIX CHCTEM OpraHM3Ma 4eJOoBeKa U ee
3HAUYCHHE.
OIIK-6 CHOCOOHOCTBIO MPUMEHSTh 1. MeTOIIBI MMKPOCKOIINHY, 1.BBIMOIHATH MUKPOOHOJIOTH- 1. MmeToamu HaOMIONEHUS U
COBpPEMEHHBIE IKCIIEPUMEHTAIBLHBIE UCTIONIb3YeMBbIE B YeCKHe UCCIIeIOBaHMUS; OIMCaHUs OOBEKTOB M X
METOJbI Pa0OTHI ¢ OMOJIOTHYECKUMHU MHUKpPOOHOJIOTHH, 2. TOTOBUTH NUTATEIbHBIE CPEJIBI KYJIbTHBHPOBAHMUS;
3 00BbEKTaMH B MOJICBBIX U Ja0OPaTOPHBIX | 2. NeHcTBUE PU3NIECKUX U JUISL KYJABTHBHPOBAHUS 2. HaBBIKaMH PabOTHI C
YCIIOBUSIX, HABBIKH PabOTHI C XMMHUUYECKHX (DAKTOPOB Ha MHUKPOOPIaHU3MOB,; COBPEMEHHOH armaparypoii u
COBPEMEHHOH anmnaparypoii MHUKpPOOHYIO KIIETKY; 3. HHTEPIPETUPOBATh PE3yNbTaThl | COBPEMEHHBIMU KCIIEPHUMEHTAIb-
3. METO/Ibl CTEPUIIN3ALINH U MHUKPOOHOJIOTHYECKHUX U HBIMH METOZIaMH B
MIPUMEHSIEMYIO JUIsl 3TOTO BUPYCOJIOTMYECKUX MHUKPOOHOJIOTHH,
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armaparypy.

HUCCIIEOBaHUM.

3. METOAbl TCOPETUICCKOI'O U
OKCIICPUMCHTAJIbHOTO
HUCCIICOJOBAaHUAA.

[K-1

CHOCOOHOCTBIO AKCILUTYaTHPOBAThH
COBPEMEHHYIO anmnaparypy u
006opynoBaHUE IUIS BEIITOTHEHUS
HAaYYHO-UCCIIEIOBATEIILCKUX ITOJIEBBIX U
a00paTOPHBIX OMOJIOTHIECKUX PadboT

1.0CHOBHBIC UCTOYHUKHI

1.,HaBaTI> OILICHKY IMOJIY4YCHHBIM

MHKPOOHOIOr HYECKOTO pesyibraram,;

3arps3HEHUs B 1abopaTopu; 2.0pOpMHUTH HATIpaBIICHUE

2. OCHOBHBIE COBPEMEHHBIC HCCIICIOBaHUIH;

METOABI paboTHI € 3.1IPOU3BECTH MTOCEB KYIBTYpP MPHU
OMOIOTHIECKUMHU O0BEKTaMH; BEIpAIIMBAHIH

3. 0COOCHHOCTH YIBTPACTPYKTYPhI | MHKPOOPTaHH3MOB.

MIPOKAPHOT, PYHKLUH U POJIb

1.0a30BBIMH TEXHOJIOTUSIMH
npeobpa3oBaHus HHPOPMALINY;
2.mHpOopManreii 0 MPHHIHATIAX
CTepHIIM3AINH, AC3UHPEKIUH 1
AHTHCENTHYECKOI 00paboTKH
HHCTPYMEHTOB M 000PYIOBaHHS;
3. HaBBIKAMH MCIOJIL30BaHUS
OCHOBHBIX 3aKOHOB €CTECTBEHHO

OTIEIBHBIX CTPYKTYDP
0aKTepHUaIbHOMN KIICTKH.

Hay4YHBIX JUCHUIIJIUH B
npodeCCHOHATBLHON
JESITEILHOCTH.

2.5 KapTa koMneTeHuni TUCUUIINHBI

KapTa KOMIIETEHINI JUCIMIJINHBI

HAMMEHOBAHUME JUCIIUIIJINHBI MI/IKpO6I/IOJIOFI/IH, BHUPYCOJIOTHUA C OCBOCHUCM Oe3omacHoM pa60T1>1 C IIaTOI'CHHBIMH
OMOJOTHYECKUMU arCHTaMu, AU AEMHUOJIOTHYE CKOU 0e301macHOCTH IIpu 06paHIeHI/II/I C MCANITMHCKHNMH OTXOA4aMH

Lens SIBJISIIOTCST (DOPMUPOBAHUE MPEICTABICHUI 00 OCHOBHBIX TEOPETHYSCKUX U METOIOIOTMYECKUX TTOIX01aX B CHCTEMATHKE MUKPOOPIaHU3MOB, IPUMEHEHHE
JIACIIUATUTHHEL MOJIyYCHHBIX 3HAHUN M HABBIKOB B PEIlICHUHU MPOPECCHOHANBHBIX 3a/1a4.
B mporiecce 0CBOCHHS JAaHHOM TUCIUIUIMHBI CTYACHT POPMUPYET U IEMOHCTPUPYET CICAYIOIIHNE
[MpodeccroHaIpbHO-NEJATOrHYECKUE KOMITETEHIIHH:
Kommereniuu [epeueHb KOMIIOHEHTOB TexHoIOTUs ®dopma o1ieHOY- | YPOBHH OCBOCHHS KOMITETEHIIMU
Wnpexc DopmynrpoBKa (dhopmupoBaHUL HOT'O CPE/ICTBA
OIIK-3 CIIOCOOHOCTBIO IOHUMAThL | 3HAHMA: Jlekuun Pedepar MOPOTOBBIN
0a30BbIe MPECTABICHUS 1. caHUTapHO-TEXHOIOTHICCKIX CeMHUHApbI CemuHap 3HaTh:
0 pa3Hoobpazuu TpeOOBaHU K TOMEIICHUSIM, CaMOCTOSTCIIbH TectupoBaHue 1. caHUTapHO-TEXHOJIOTHYECKHE TPEOOBAHHUS K
OUOIOTHYECKUX 000pY/I0BaAHUIO, OJICIKIE; 3auer MOMEIIEHUSAM, 000PYIOBAHHIO, OJCK/IC;
00BEKTOB, 3HAUCHUE 2.Mecta MUKPOOHOJIOTHH B CHCTEME as pa60Ta Ymersn:

OuopazHooOpasus s
YCTOWYHUBOCTH Onochepsl,
CIOCOOHOCTBIO
HCIO0JI30BATh METObI
HAOJIIOICHUS, OTTUCAHUS,
UICHTHQUKAIUY,
KJ1accu(UKaI,
KYJIbTUBUPOBAaHHUS
OHOJIOTHYECKUX O0BEKTOB

OMOJIOTHYECKUX HaYK;

3. TEOPETUUECKHX OCHOB U METO/IOB B
MHUKPOOHOIIOTHH.

Ymenns:

1. IpUMEHSITh TOJTy4YeHHbIC 3HAHUS 1
HaBBIKH B PEIICHUN NMPOQECCHOHATIBHBIX
3aj1ad;

2.IpOTHO3MPOBATh MOCIEICTBHS CBOCH
IpodeCCHOHANBEHOMN EeSITENbHOCTH;

]. l'lpI/IMeHHTB l'IOJ'Iy‘{eHHI)IG 3HAHUA U HABBIKH B
pemeHny TpoQecCHOHATBHBIX 33134,
Baagern:

] .KHaCCI/I(i)I/IKaHI/IHMI/I U CUCTECMAaTU3aIlUsIMHU B
MHUKPOOHOIOTHH.

MOBBIIIEHHBINA

3HaTh:

1. caHUTapHO-TEXHOJIOTUIECKHE TPEOOBAHHS K
MTOMEIICHUSAM, 000PYIOBaHUIO, OJCIK/IE;




3.cpaBHUBATh pa3UYHbIC
9KCTIEPUMEHTAJIbHBIE METO/IBI C
OMOJIOTNYECKUMH O0BEKTaMH U
aHAIM3UPOBATh KOJMUYECTBEHHBIN COCTAB
MHKpPOOPTaHH3MOB.

Baanenus:

l.knaccuuKauaAMI U CHCTEMaTH3aUIMHI
B MHKPOOHOJIOTHH;

2. OCHOBHBIMHU TEPMHUHAMH B
MHUKPOOHOJIOTHH;

3.TaKCOHOMHYECKHMH EJIMHULIAMH B
MHUKPOOHOIIOTHHL.

2.MECTO MUKPOOHOJIOTHH B CHCTEME
OHMOJIOTUYECKHX HAYK;

3. TEOpETUYECKUE OCHOBBI U METOJIBI B
MHUKPOOHOIOTHH.

Ymern:

1. IpUMEHSTH MOTYYCHHbBIC 3HAHHS 1 HABBIKHU B
petieHnn npohecCHOHANBHBIX 3a/1a4;
2.pOTHO3UPOBATH MOCIEACTBHS CBOCH
podeCCHOHANBHOMN e TETbHOCTH;
3.CpaBHUBATh Pa3IHYHBIC IKCIICPUMEHTAIbHBIC
METOBI ¢ OMOJIOTHYECKUMH 0OBEKTAMU U
AHAJIM3UPOBATh KOJUYCCTBCHHBIN COCTAB
MHKPOOPTaHH3MOB.

Baanern:

l.x1accuuKalusIMHi U CHCTEMATU3ALUSIME B
MHUKPOOHOJIOTHH;

2. OCHOBHBIMU TEPMUHAMH B MHUKPOOHOJIOTHH;
3.TAaKCOHOMHYECKUMH €IUHULIAMH B

MHUKPOOHOIOTHH.
OIIK-4 CIIOCOOHOCTBIO 3HaHua: Jlekuun Pedepar MOPOTOBBIN
TPUMEHSTH TPHHLIHIEL 1.0CHOBHBIX I'PYIIT MUKPOOPTaHH3MOB; CeMHHapHI CemuHap 3HaTh:
CTPYKTYpPHOH U 2. TAKCOHOMMH, ITPUHIINIIOB CaMOCTOSTEIbH TectupoBanne 1.0OCHOBHBIE TPYIIIBI MUKPOOPTaHU3MOB;
(G YHKIHOHAIBHOH Kaccudukanum, OMOJOrMIECKUX CBONHCTB 3auer Ymern:
OpraHu3anuu MHKpPOOPTaHU3MOB; ast pabota 1.m0MB30BaThC XUMHUYECKUM U

OHOJIOTHYECKUX O0BEKTOB
M BIAJ€HUEM 3HAHHEM
MEXaHU3MOB
TOMEOCTaTHYECKOM
peryJsiiuy; BiaJcHHEeM
OCHOBHBIMU
(U3HOTOTHUCCKIUMHU
METOJaMH aHaJIn3a U
OLIEHKH COCTOSTHHS
JKMBBIX CUCTEM

3. poaM MUKpPOOPTaHW3MOB B IIPHUPOJIE,
coctaB MUKPO(]JIIOphI OpraHn3Ma 4ejaoBeKa u
ee 3Ha4YeHHe.

Ymenus:

1.m0nB30BaThCSI XUMHUYECKUM U
OMOJIOTNYECKUM 000PYIOBaHHEM;
2.IPOBOIUTH MUKPOOHOIOTUIECKYIO
JIMarHOCTHKY;

3.IpUroTOBUTH U MUKPOCKOTIPOBATh
TIpenaparsl.

Baanenns:

1.mpaBunaMu paboTsl B
MHKPOOHOJIOTHIECKOH TabopaTopuy;
2.HaBBIKAMH aHAJH3a PEe3yIbTaTOB
HCCJICIOBAaHUML;

3.MeToIaMH CTEPUIIN3ALIUN 000PYIOBAHHS.

OHMOJIOTHYECKAM 000PYHOBaHHEM;

Baapers:

1.mpaBusIaMu paboTHl B MEKPOOHOJIOTHYECKON
nabopaTopuu;

MOBBIIEHHBIA

3HaTh:

1.0CHOBHBIE TPYIITBI MUKPOOPTaHU3MOB;

2. TAKCOHOMMIO, TPUHIIMIIBI KJIACCU(UKALIUH,
OuosorNYecKne CBONCTBa MUKPOOPTaHU3MOB;
3. poib MUKPOOPIaHM3MOB B IIPHUPOJIE, COCTAB
MHUKpPO]IIOpBI OpraHn3Ma 4enoBeKa H ee
3HAYCHHE.

Ymern:

1.110J1630BaTHCSl XUMHYECKUM U
OHOJIOTHYEeCKUM 000pYAOBaHHEM;
2.TIPOBOINTH MUKPOOHOIOTHIECKYIO
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JVarHOCTHKY;
3.IpUroTOBUTH U MUKPOCKOIIMPOBATh
Ipenaparsl.

Baaners:

1.mpaBunaMu paboThl B MUKPOOUOJIOTHUECKOM
JabopaTopuy;

2.HaBBIKAaMHU aHAJIN3a PE3YJIbTaTOB
HCCIICIOBAHUMN;

3.MeTOIaMH CTEPIIN3AINH 000PYIOBaHHS.

OIIK-6

CITOCOOHOCTHIO
NMPUMCHATH COBPEMCHHBIC
3KCIEPUMEHTAJIbHbIE
METOJBI pabOTHI C
OMOJOTHIECKUMHU
00BEKTaMH B TIOJICBBIX U
Ma00paTOPHBIX YCIOBUSX,
HABEIKA pabOTHI €
COBpPEMEHHOU
anmnaparypou

3HaHua:

1. METOJIOB MUKPOCKOITHH, HCTIOJIb3yEeMbIC B
MHUKPOOHOIIOTHH;

2. nercTBUs (PU3NICCKIX H XUMHICCKIX
(akTOpOB HA MUKPOOHYIO KIIETKY;

3. METOIIOB CTEPIIIN3AINH U IIPUMCHSIEMYIO
JUTSL 3TOTO aIIaparypy.

Yvmenus:

1.BBITIOJIHATH MUKPOOHOIOTHICCKUE
HCCIICAOBAHUS;

2. TOTOBHTH MIUTATEIBHBIC CPEIIBI IS
KYJIbTUBUPOBAHUS MHUKPOOPTaHU3MOB;

3. HHTEPIPETUPOBATh PE3YABTATHI
MHUKPOOHOIIOTHYECKHUX W BUPYCOTOTUICCKUX
HUCCIEI0BaHUMN.

Baanenus:

1. MeToamMu HaONIONEHUS ¥ OIIMCAHMS
00BEKTOB U WX KYJBTHBAPOBAHHUS,

2. HaBBIKAMH PabOTHI C COBPEMEHHO
anmaparypoi 1 COBpeMEHHBIMU
IKCIIEPUMEHTAILHBIMUA METOJJAMH B
MHUKPOOHOJIOTHH;

3. METOIbI TEOPETUUECKOTO U
IKCIIEPHUMEHTAILHOTO UCCIICIOBAHHUS.

Jlexnun
CemuHapbl
CaMOCTOSTENIBH
ast pabora

Pedepar
CeMuHap
TectupoBanue
3auer

MOPOI'OBbI

3HaTh:

1. METOIBI MUKPOCKOIIHNH, HCIIOIB3yeMBbIC B
MHUKPOOHOIIOTHH;

Ymern:

1 .BBITTOTHATH MUKPOOHOJIOTHIECKHE
HCCIIEIOBAHNS;

Baanern:

1. MeTomamMu HAOIIONEHUS U OMMMCAHUS
00BEKTOB M HMX KYJIbTHBUPOBAHUS.
MOBBINIEHHBIN

3HaTh:

1. MEeTO/IBI MHKPOCKOIIHH, HCITOJIB3yEMbBIC B
MHUKPOOHOJIOTHH;

2. nevicTBue (PU3NICCKUX U XUMUIECKIX
(haxTOpOB HA MUKPOOHYIO KIIECTKY;

3. METOIIBI CTEPIITU3AINA U IPAMEHIEMYIO JIJIS
9TOTO ammaparypy.

Ymers:

1 .BBITTOTHATH MUKPOOHOJIOTHIECKHE
HCCJIEOBAHMSI;

2. TOTOBUTH MUTATEIBHBIC CPEIIBI IS
KyJBTHBUPOBAHUS MHUKPOOPTaHU3MOB,;

3. HHTEPIPETUPOBATH PE3YJIBTATHI
MHUKPOOHOIIOTHYECKUX ¥ BUPYCOTOTMIESCKUX
HCCIICIOBaHUM.

Baagern:

1. MeTogamMu HAOIIONEHHS U OIMKMCAHUS
00BEKTOB U MX KYJIBTUBUPOBAHUS;

2. HaBBIKaMH PabOTHI C COBPEMEHHOMN
anmaparypoi ¥ COBpEMEHHBIMU



IK-1

CHOCOOHOCTBIO
9KCILTyaTHPOBATh
COBpPEMEHHYIO
anmaparypy u
000opyaoBaHHE IS
BBITIOJIHEHUS] HAYYHO-
HCCIIEI0BATENBCKUX
MOJICBBIX U
mabopaTOPHBIX
OMOJOTHYIECKUX padoT

3HaHun:

1.0CHOBHBIX HCTOYHHKOB
MHUKPOOHOJIOTMYECKOTO 3arpsI3HEHUS B
naboparopum;

2. OCHOBHBIX COBPEMEHHBIX METOJIOB
PpaboThI ¢ OMOJIOTHYCCKUMHU 00BCKTAMU;
3. 0COOCHHOCTEH YABTPACTPYKTYPHI
NPOKAPHOT, PYHKIMHU U POJIb OTACSIBHBIX
CTPYKTYp OaKTepuanbHON KICTKH.
Ymenus:

1.1aBaTh OLICHKY MOJyYEHHBIM PE3yJIbTaTaM;
2.0)OpMUTH HaNPaBJICHUE HCCIICIOBAHHT;
3.IPOM3BECTH MOCEB KYNBTYpP HPH
BBIpaLIMBaHUN MUKPOOPTaHU3MOB.
Baagenus:

1.6a30BBIMU TEXHOJIOTHSIMH
mpeobpa3oBaHus HHPOPMALINY;
2.uHdopmane o mpUHIMIIAX
CTepMIIN3aIiy, Ae3UH(EKINU 1
AHTHCENTHIECCKOI 00paboTKH
HHCTPYMEHTOB M 000PYLOBaHHUS;

3. HaBBIKAMH HCIIOIb30BaHHS OCHOBHBIX
3aKOHOB €CTECTBEHHO HAyYHBIX JUCLHUILIAH
B IPO(eCCHOHATILHON JIEITSIBHOCTH.

Jlexuuu
CeMuHapbl
CamocrosiTensH
as pabora

Pedepar
CemuHap
TectupoBanue
3ager

SKCTIIEPUMEHTATBHBIMIA METOJJaMH B
MHUKPOOHOJIOTHH;

3. METOIbI TEOPETUUECKOTO U
SKCMIEPUMEHTAILHOTO UCCIIEOBAHUSI.
IMOPOI'OBbIN

3Harh:

1.0CHOBHBIC UCTOYHUKH MUKPOOHOJIIOTHIECKOTO
3arpsi3HEHUs B 1abOpaTopuu;

YMmers:

1.1aBaTh OIIEHKY MOMYYEHHBIM Pe3yNbTaTaMm;
Baanern:

1.6a30BBIMH TEXHOJIOTUSAMH NIPEOOPA30BAHUSL
HHPOPMAITUHL.

MOBBIIIEHHBI

3HaTh:

1.0CHOBHBIC HICTOYHUKH MUKPOOHOJIOTHYECKOTO
3arps3HeHus B 1abopaTropum;

2. OCHOBHBIE COBPEMEHHBIE METO/IbI PAOOTHI C
OHOJIOTHUECKUMH O00BEKTAMU;

3. 0COOCHHOCTH YABTPACTPYKTYPHI IIPOKAPHOT,
(YHKIIUH U POJIb OTACIBHBIX CTPYKTYP
OaxTepraIbHOU KIETKH.

YMmers:

1.1aBaTh OIIEHKY ITONYYCHHBIM PE3YJIbTaTaM;
2.0(¢0pMHUTE HAIIPABJICHUE MCCIICIOBAHUIA;
3.1IPOU3BECTH MOCEB KYIBTYpP MPHU
BEBIpAIIMBAHUA MUKPOOPTaHU3MOB.

Baagern:

1.6a30BBIMH TEXHOJIOTHUSMH MIPEOOPA30BAHUSL
uHbOpMaIIH;

2. uH(pOpMaIHel 0 MPUHITUNAX CTEPUITH3AIUH,
Je3UH(EKIMH U aHTUCETITUIECKOH 00paboTKH
HHCTPYMEHTOB 1 000PYIOBAHHS;

3. HaBLIKAMH HCIIONIB30BAHMs OCHOBHBIX
3aKOHOB €CT€CTBEHHO HAyUHBIX AUCLMUILIMH B
po¢heCCHOHANLHON ICATEIEHOCTH.




OCHOBHASA YACTDb

1. OFBEM JUCIATLIIAHBLI U BUAbI YYEBHOM PABOTHI

Cemectp
. Bcero Nel | Ne2 | Ne3 | Ne4
Buj yueOHoii padoThl
4yacoB 4Yaco | 4aco | 4aco | 4aco
B B B B
1 2 3 4 5 6

1. KonraktHas pabora oOyd4arommxcsi ¢ 54 54
npernonasaresieM (Mo  BUAaM  Y4eOHBIX
3aHATHI) (BCETO)
B tom unce:
Jlexrun (JI) 18 18
[Tpaktuueckue 3anarus (113), Cemunapb
©
JlaGoparopusbie paboThI (JIP) 36 36
2.CamocrosiTenbHas  paboTa  cTydeHTa 54 54
(Bcero)
B Tom uncine
CPC g cemecmpe:

KII
Kypcosas pabora KP
Hpyrue Bugsl CPC:
IToaroroBka pedepara 8 8
[IOATOTOBKA K cOOECEI0OBAHUIO 16 16
[ToaroToBKa K TECTUPOBAHUIO 6 6
ITonroroBka k 3a4ery 24 24
CPC 6 nepuoo ceccuu
Bua npoMexyTouHOM sauet (3), * *
arTecTanuu JsaMer

€)
HUTOI'O: Odmas 4acoB 108 108
TPYI10€MKOCTh 3a4. efl. 3 3




2. COAEP) KAHUE JUCHUIIJIMHBbI
2.1. Conep:kaHue pa3aesioB 1M CHUNINHBI

Ne
CEMECT

pa

Ne paznena

HaumenoBanue
paznena IUCIMUILIUHbBI

Coneprkanue paszena B TUIaKTHUYCCKUX
eIMHUIIAX

1

3

4

3

[Tpeamer n MeTOABI
MUKPOOHOJIOTHH.

Brenenne. Criennann3npoBaHHbIE
HampaBJIeHUS MUKPOOUOIOTHH: 00IIIas,
MEIUIIMHCKAs, CEIbCKOXO03SHCTBEHHAS,
BETEepUHAPHAs1, TPOMBIIILICHHAS.
MukpoopranusMbl 1 UX 3Ha4Y€HHE B IPUPOJIE,
JKA3HU PACTEHUH U YenoBeka. Kparkuii ouepk
Pa3BUTHUS MUKPOOUOJIOTUH.

[TepcrieKTHBBI Pa3BUTHSI MUKPOOUOJIOTUH H
pelnieHue odaabHBIX MPOOIEM 1o
KCIIO0JIb30BAaHUIO MUKPOOPTaHU3MOB B
MPOMBILIUIEHHOCTH M OXPaHe OKPYKaroIIe
Cpelibl.

Mopdomnorus u
CTPYKTypa KJIETOK
OaxkTepuil.

BHemiHue cTpykTypbl 6aKTepHaabHON KIETKU.
Kancynsl 1 ux poib B 3Ha4eHUI OaKkTepraib-
HOW KJIETKH. MakpOoKarcyibl, MUKPOKAIICYJIbI,
CIIM3UCTBIN CIION ¥ PACTBOPUMAS CIIU3b.

Kryruku. Bunsl asuwxenus 6akrepuii. Yto
TaKO€ MOHOTPHX, T0)OTpUX, aMPUTPHX U
nepurpux. Crpoenue xryruka. Hute, Kprok n
0a3anbHOE TEJIbLIE KIyTUKA. ATTPAKTaHThI U
PETEIICHTHI.

®umOpuu u nuiau. Kiierounsie BEIPOCTHI:
npocTeku, TUQbI, muMbl. OyHKIHH GUMOpHH.
®umOpuu nepBoro u Broporo tuna. [lonoseie
HIWIH.

Krnerounas crenka. CtpoeHue u GyHKINN
KJIETOYHBIX CTEHOK. [IpoTomiact, cdeporact.
OCc00EHHOCTH CTPOEHUS KIIETOUHON CTEHKU
IPaMOTPULIATEIBHBIX U TPAMIIOJIOKUATEIBHBIX
KJIETOK U UX pa3inuue. PUrnaHsie cBOMCTBa
kieTok. [lentunommkan.

Buyrpennee coneprxanue 0akrepuil.
HuTonnasmaruyeckas MeMOpaHa u
OCOOEHHOCTH €€ COCTaBa, CTPYKTYPHI.
BryTpunuromiazMaTuueckue BISTYUBAHUS.
Me30coMBI ¥ UX (PYHKIIHH.

uToriazma OGakTepuanbHOM KIETKH.
[HuTo3016 1 ero coctaB. Pubocomsr,
noJIMpUO0COMBL. BHYTpHKIIETOUHbIE
MeMOpaHHbIe (POTOCUHTE3UPYIOIINE CTPYK-
Typbl. DUKOOHIUHBI, PUKOOUITHCOMBI,
XpoMaTo(opsl.

Bxmrouenusi. A3pocomsl.
BuyTpunuromniazmMaTiueckue rpaHyibl
3aMacHBIX BEIIECTB.

Cucremaruka

OO01I1e CBEIEHNS IO CHCTEMATHKE




MPOKAPUOT U BIIUSHUE
(hakTOpOB BHENTHEH
cpenbl Ha
MHUKPOOpPraHU3MBEI.

MHUKPOOPTaHHW3MOB: TAKCOHOMUS,
HOMEHKJIaTypa, FeHOCUCTEMATUKH, METO]]
cekBeHupoBanus. Hymepuueckas TaKCOHOMHS.
bunomunanbHasg HoMeHKIIaTypa. Bun, KioH.
Kparkas xapakTepucTuka OTAENbHBIX TPYIII
OakTepuil.

Biustnue ¢akTopoB BHEIIHEH Cpeibl Ha
MHUKpPOOPIaHu3Mbl. BinsH1e BIa)KHOCTH Cpeibl
Ha MUKPOOPraHU3MbL. [ MIOTOHUYECKUIi 1
TUIIEPTOHUYECKUHN pacTBOPHL. SBiIeHNE
I1a3Moin3a U miaazMontusa. OcMopUIbHBIE U
ranoduibHbIe MUKpOOpranu3msl. [Iporecc
TUOPUITU3AIIAHN.

TemmneparypHbIN peKUM U MUKPOOPTAaHU3MBI.
OTtHoteHne ncuxpouiIbHbIX, ME30(UIBHBIX U
TEPMO(UIBHBIX MUKPOOPTaHU3MOB K
OKpY’Karolllel Temreparype.

KucnotaocTs cpenpl. Ankanopuisl u
anuao¢uisl. [lpucyrcrBue MoseKyasipHOTO
KHUCIIOpOJa B Cpefie.

Hpyrue dhakropsl cpenabl. [lapnenue.
baktepuocrarnyeckuii u 6aKTEPUITUIHBII
a¢dekTh. XuMudeckue BemecTsa. oHbl
TSDKEIBIX MeTaJIoB. B3auMooTHoOIIIEHNE MEXKIY
MHUKpPOOpraHu3MaMu: CUMOH03, aHTarOHU3M,
anTuOuoTuku. M3nydenue.

IIntanue
MHUKPOOPTaHU3MOB U
MeTaboIn3M
MUKPOOHOH KIIETKH.

Crioco0bl MUTAaHUS U MOCTYIJICHUS B KIETKY
pa3MYHBIX BemecTB. TpaHcmopT
nUTaTeNIbHBIX BeuecTs. [TuieBbie
NOTPeOHOCTU MUKPOOPTraHU3MOB: YITIEPOJ,
a30T, cepa U JApyrue eMEeHTbl MUTaHus. Tumsl
NUTaHus OaKTepuil: aBTOTPOdBI U
rerepoTpodsl, GoTOTPOPHI U XEMOTPODEHI.

Metabonu3ma MUKPOOHOM KIIETKH.
OcHOBHbBIE MOHATHS: KaTaOOIU3M 1 aHA0O0IU3M.
DepMeHTBI: OKCUpETyKTa3bl, TpaHchepassl,
THJIPOJIA3bl, JTHa3bl, ©30MEPAa3bl, JINTA3HI.
[Tony4yeHue sHeprum: IpIxaHue U OpoKeHUE
OaxkTepuil.

Poct u pazMHOXKeHUE MUKPOOPTaHU3MOB.
Krnerounsle nukisl 6akrepuii. Bpems
resepauuu. Pa3pl HUKIA PA3BUTUS KYIBTYPbI
OaxkTepuil.

I'enetnka HacnenctBennsie (hakTOpbl MUKPOOpPTaHH3-

MHUKPOOPraHu3MOB. MOB. MexaHU3MBl, BEI3BIBAIOIIE H3MEHECHHUE
reHeTnyeckoi nHpopmarnuu. [Ipakruyeckoe
HCIIOJIb30BAaHUE IOCTH)KEHNUI T€HETUKN
MHUKpPOOPTaHW3MOB U T€HHOM HHKEHEPUU B
MHUKPOOHOJIOTHH.

IIpeBpamienne CrnuproBoe Opo)keHHe U UX BO30YIUTEIH.

MHKpOOpTraHH3MaMu HcxonHble 1 KOHEYHBIE IPOAYKTHI.

COCIMHEHU YITIEpOaa.

Hcnonp3oBanue nporeccoB OpokeHus B




CIIMPTOBOW NPOMBIIIICHHOCTH, BHHOJICIINH,
MUBOBAPEHUH, XJICOOTICUCHHH.

MosouHOKHCII0€ OpOKEHHE.
T'omodepmenTaruBHOE, TeTepoPEepMEHTATHB-
HOoe W Oudumodbpoxkenue. Koneunnie nx
MPOIYKTHI U BO3OYIUTENN X BBI3bIBACMBIE.

[IponoHOBOKHKCIIOE OpPOKEHHE.
Hcnonp30Banue MporeccoB OpoxkeHus B
IIPOM3BOZICTBE CHIPOB.

MacnsiHokucnoe 6poxenue. Bo3Oyaurenu
OpoxeHust. VIcXomHbIe M KOHEYHBIEC TTPOIYKTHI.
HlcTHO MacIsIHOKHUCIIOE U alleTOHOOYTHIIOBOE
OpoKeHHE.

[IpeBpaienre MUKpOOPraHU3MaMHU
COeIMHEHUH a30Ta. MuHepanu3amus a3ora.
Hutpudukanus. MmmoOunmszanus azora.
Jenutpuduxausi.

[IpeBpareHre MUKpOOPraHU3MaMH JIPYTUX
COEAMHEHUIN. BHOTOrMYeCKHl UKIT
coeauHeHuit cepbl. [IpeBpaieHre coeqMHEHUI
docdopa u xenesa.

Duxcanus
MOJIEKYJISIPHOTO a30Ta
arMocQepsl
MHKPOOPTraHU3MaMH.

Azotdukcarusi CBOOOTHOKUBYIIUMHU
MHUKpPOOpraHu3zMaMu. AccollaTuBHas
azordukcanys. CumOnoTHyecKas
azorukcanus. bakrepun-cuMOHMOHTHI
He0000BbIX pacTeHu. buoxumus
a30T(UKCAIIH.

MuKpoopraHu3Mbl IOYBHI X COOOIIECTBA.
[IpsiMble 1 KOCBEHHBIE METO/IbI OIIPEACIICHUS
YHCJICHHOCTH, COCTaBa U aKTUBHOCTH
MOYBEHHBIX MUKpOOpraHu3MoB. CTpykTypa
MHUKPOOHBIX COOOIIIECTB [T0YB Pa3HBIX TUIIOB.

BnusiHue aHTponoreHHsIX (pakTopoB Ha
MHUKpOOHOE coo011ecTBO nouBbl. O6padoTKa
nousbl. Menuoparust. OpraHuyeckue u
MHUHEpaJIbHbIe y10OpeHus. XUMUYECKUEe
CPEJICTBA 3aIlUTHI PACTCHU.

Mukpo6HbIe 3eMiey100pUTeIbHbIE
Ouonpenaparsl 1 X UCTIOJIIb30BaHKE B
CEeIbCKOM X03siicTBe. buomnpenapar
pu3oTOp(HH Ha OCHOBE KITYOSHBKOBBIX
Oaktepuit Rhizobium wu Bradyrhizobium.
Buonpenapar a3oro0akTepuH Ha OCHOBE
Azotobacter chroococcum. JIpyrue MUKpOOHBIE
3emJIey1I00pUTeNIbHbIe OuOoNpenapaThl.
Mukopusanus pacTeHUN.

Dukcanus MOJIEKYyJIIpHOTO a30Ta aTMOC(EPbI
MHUKpOOpraHu3Mamu. A3oTdukcarus
CBOOOTHOKUBYIIIMMHA MUKPOOPTaHU3MaMH.
AcconaruBHast a30TQUKcaIus.
CumOuotnyeckas azordukcanus. bakrepun-
CUMOMOHTHI HeO00OBBIX pacTeHuil. buoxumus




a30ThUKCaIIH.

MuKpoopranu3mMbl OUBHI M KX COOOIIECTBA.
[IpsiMble ¥ KOCBEHHBIE METO/IbI OTIPEICIICHUS
YHCJICHHOCTH, COCTaBa U aKTUBHOCTH
MIOYBEHHBIX MUKpOOpraHu3MoB. CTpyKTypa
MHUKPOOHBIX COOOIIECTB ITOYB PA3HBIX THIIOB.

BnusiHue aHTpOmoreHHbIX (hakTopoB Ha
MUKpOOHOE cooOrecTBo moyBsl. OOpabdoTka
nouBbl. Menmopartiusi. OpraHu4ecKue u
MUHepaJbHbIe ynoOpeHnus. XuMHUECKUE
Cpe/ICTBa 3aIIUTHI PACTCHHIA.

Mukpo6HbIe 3eMIIeyI100pUTEIbHbIC
Ouonpenaparbl 1 UX UCTIOJIb30BaHKE B
CeNIbCKOM Xo3siicTBe. buonpenapar
pu30TOPGUH HA OCHOBE KITyOCHBKOBBIX
Oaxtepuii Rhizobium wu Bradyrhizobium.
buonpenapar a30To0aKTepUH Ha OCHOBE
Azotobacter chroococcum. /Ipyrue MukpoOHbIE
3eMJIeyI00pUTENIbHBIC ONOTIpETIaparhl.
Mukopuzanust pacTeHU.

Mopdomnorus u

CHUCTEMaTHKa BUPYCOB.

Uctopus otkpeiTus BUpycoB. Mopdonorus u
cucTeMaruka BupycoB. CXOJCTBO U pa3jinyue
OakTepuil U BUpycoB. DOpMbI BUPYCOB.
duznyeckue 1 OMOXMMHUYECKUE CBOMCTBA.
buonorus ux pacnpocTpaHeHus u
pa3MHoxeHus. Bupycsl 6akrepuit
(6akrepuodarn). [TpakTuueckoe
UCTIONIb30BaHue OakTeprodaros. BupycHsie
3a00NeBaHus YeTIOBEKa U PACTCHU.
B3anmMopneiicTBue Mexny BUpycaMu pacTeHHUN U
UX X035€BaMHU.

2.2. Pa3nesibl AMCHMILINHBI, BUAbI YU4eOHOI 1esiTeIbHOCTH M (D)OPMBbI KOHTPOJISA

Buner yueOHOI nesTeNbHOCTH,
No DOpMBI TEKYILETO
Ne HanmenoBanue BKJIIOYasl CAMOCTOSITEIbHYIO
ceM pasn | paszena y4eOHOM paboTy CTYIEHTOB (B Yacax) KOHTPOIIA
ecT yCIIEBAEMOCTH (110
pa cna AMCIMILTHHEL 113/ HeoesiM cemecmpam)
J | JIP C CPC | Bcero
1 2 3 4 5 6 7 8 9
1 [Tpenmer u 2| 4 - 6 12 1-2 neoena
METOABI CobecenoBanue
MUKpPOOHOJIOTUH. Pedepar
2 Mopdonorus u 2 4 - 9 15 3-4 neoens
CTpyKTypa CobecenoBanue
KJIETOK
OaKTepuil. ?eq)epaT
€CTHpPOBAHUE
3 Cucremaruka 5-6 nHedens
[IPOKApHUOT U 2 4 6 12 CoOecenoBanue
BIIMSIHUE
dbakTopoB Pedepar




BHEIIHEN CpeIbl
3 Ha MHKPO-
OpPTaHHU3MBI.

4 [Tutanue 7-9 neoens
MHUKPOOPraHU3MO CobecenoBanue
B U MeTa6oqu3M 2 6 9 17 Pedepar
MHKDOOHOH TectupoBanue
KJICTKH.

5 I'eneTrka MUKpO- 10-11 neoens
OpraHu3MOB. 2 4 6 12 CobecenoBanue

Pedepar

6 [IpeBpamenue 12-14 neoena

MHUKpPOOPTraHHu3Ma CobecenoBanue
. 2 6 6 14

MU COCIUHCHHIA Pedepar

yriiepoja.

7 ®dukcanus 15-17 neoens
MOJICKYJISIPHOTO CobecenoBanue
azora armocepsl | 2 6 6 14 | Pedepar
MHKPOOPIraHHu3Ma
MHU.

8 Mopdomnorus u 18 Heoens
CUCTEMaTHKa 4 2 6 12 CobecenoBanue
BUPYCOB.

HUTOIro 3a| 18 | 36 54 108 3auer
ceMecTp
HUTOIO 18 | 36 54 108

HBOOoNO TR WD

2.3 . JlaGopaTopHblii IPAKTHKYM

Cnncok TeM J1aDopaTopHbIX padoT
TexHuka Ge30macHOCTH MpU paboTe B MUKPOOHOJIOTHYECKOM 1ab0paTopiu U 03HAKOMIICHUE
¢ npubopamu. 2 yaca
OO6ume mpaBuia oOpaleHus ¢ METUIIMHCKMMHU OTXOJaMH. 2 Jyaca
[TpuroroBiieHne NUTATENBHBIX CPENl U UX CTEPUIM3ALUS. 2 Yaca
HccnenoBanne MUKpOOHOM KIIETKH. 2 yaca
N3yuenne MuKpoOOB B kUBOM cocTossHUM (Bucsuas xams). 2 yaca
[TpuroroBnenue mpenaparoB U UX OKpacka. 2 yaca
N3yueHnne MUKpoOOB B PMKCUPOBAHHOM U OKpAIIEeHHOM BHUJE. 2 yaca
[TonydyeHune KOJIOHUH Ha Kycouke KiyOHs KapTtoderns. 2 yaca
[Monyuenue 31eKTUBHOI KylbTyphl ceHHoM nanouku (Bacillus subtilis). 2 vaca

. JIBoitHast okpacka criop cenHoit nanouku (Bacillus subtilis). 2 yaca

. Y4eT 4uCIeHHOCTH MUKPOOPTraHU3MOB B BOJJHOM OOBEKTE. 2 yaca

. MukpockonupoBaHue ApOKKeH, MOIOYHOKHCIIBIX OakTepuii. 2 yaca

. MuKpockonupoBaHue MaciasiHO-KUCIbIX OakTepuil. 4 yaca

. OOHapy»keHHe B IOYBEHHOM 00pasiie MUKpPOOPTraHU3MOB posia A3otobakTep. 4 yaca
. Y4eT 4HCIeHHOCTH MUKPOOPTaHU3MOB B BO3/IyXe. 4 aca

2.4.1lpumepHasi TeMaTHKa KypCOBbIX padoT

KprOBBIe pa6OTBI MO0 JUCHUIIJIMHC HE IPCAYCMOTPCHBI.




3. CAMOCTOATEJIBHASA PABOTA CTYJAEHTA

3.1. Buas1 CPC

Ne
ceMecT Ne Haumenosanue paszena Buasr CPC Bcero yacos
pa pa3nena MHCHUTLTAHBI
1 2 3 4 5
3 1 [Tpenmer u MeToaBI IIOJITOTOBKA K cOOECENOBAHHUIO -2,
MHKPOOHOJIOTHH. noArotoBka pedepara-1; 6 (2+1+3)
IOJITOTOBKA K 3a4eTy-3.
2 Mopdosnorus u CTPYKTypa IMOATOTOBKA K COOECEIOBAHHUIO -2;
KJICTOK OaKTepuil. MOATOTOBKA pe(bePaTa-l, 9 (2+1+3+3)
TECTHpOBaHUEe— 3;
MOJITOTOBKA K 3a4eTy-3.
3 |Cucremarvka MpOKapHOT M |[OATOTOBKA K COOECENOBAHUIO -2
BIMAHHE (PaKTOPOB BHEIIHEH |orotoBka pepepara-1; 6 (2+1+3)
CPE/IBI HA MHKPOOPIaHH3MEL |6 rroropica k 3auery-3.
4 [Turanue MHUKPOOPTaHU3MOB  |[IOJrOTOBKA K COOECENI0BAHUIO -2;
Eﬂl\g;’fmmM MHKPOOHOH  |oxroroska pe(bePaTa-l, 9 (2+1+3+3)
TeCTUpOBaHUC— 3;
MIOJITOTOBKA K 3a4eTy-3.
5 I'eneTrika MUKPOOPIaHU3MOB. |[IOArOTOBKA K COOECETOBAHMIO -2
noAroToska pedepara-1; 6 (2+1+3)
NOITOTOBKA K 3a4eTy-3.
6 [IpeBparmienue [IOATOTOBKA K cOOeCceI0BaHUIO -2
MHKpPOOpPTaHU3MaMHu nozaroroBka pedepara-1; 6 (2+1+3)
COCJIMHEHUH yIiieposa. HOAITOTOBKA K 3a4eTy-3.
7  |Duxcamusi MOJICKYISIPHOTO  |TIOATOTOBKA K COOECEOBAHUIO -2;
a3oTa atMocQepsl noAroToBka pedepara-1; 6 (2+1+3)
MUKPOOPTaHU3MaMHU. TTOJITOTOBKA K 3a4eTy-3.
8  |Mopdornorus u cucTemMarvka |OATOTOBKA K COOECETOBaHUIO -2;
BUPYCOB. noArotoBka pedepara-1; 6 (2+1+3)
MOAITOTOBKA K 3a4eTy -3.
NTOI'O B cemectpe: 54
NTOI'O 54
3.2. I'paduk padoThI CTyICHTA
Cemectp Ne 3
®dopma Yeno
OLIEHOY- BHOE Homep Henenu
HOT'O 0003 |[1|2 |34 |5 |6 |7 8 9 10 |11 |12 |13 |14 |15 |16 | 17 (18
CpencTBa Haye
HUEC
Pedepar Pep |-+ |-|+ |- |+ |- |- |+ |- |+ |- |- |+ |- |- |+ |-
CooOecemoB | CO | +|+ [+ + |+ |+ |+ |+ |+ |+ |+ |+ [+ |+ |+ |+ [+ |+
aHue
TectupoBa | Tc | -|- |-|+ |- |- |- |- [+ |- |- |- |- |- |- |- -
HUEC




3.3. [lepeueHb y4eOHO-METOANYECKOT0 00ecedeHN s 1Sl CAMOCTOSATEIbHOMH padoThl
00yYaroIIUXCsl 0 THCHHUTIIJIHHE

3.3.1.KonTtponbHbie paboTsl/pedepars (B MyHKTE Moapas/ena YKa3blBalOTCS MPUMEPHBIC TEMBbI
KOHTPOJILHBIX pa0oT U pedeparoB U al0TCs HEOOXOAMMbIE PEKOMEHIAINH 110 UX BBITIOJHEHHIO. )

Tembl pedeparoB

1.IlepcrieKTUBBI Pa3BUTHSI MUKPOOHOJIOTUH U PELICHHUE TI00aTBHBIX MIPOOIIEM 110
HCIIOJIb30BaHUIO0 MUKPOOPTaHU3MOB B IPOMBIIIJICHHOCTH U OXpaHe OKPYXKAIOLIei cpeibl.

2.MUKpOOpPTraHU3MBbI TOYBBI U UX COOOIIECTBA.

3.BnusiHue anTpornoreHHbIx (hakKTOPOB HA MUKPOOHOE COOOIIECTBO MOYBHI.

4. MuxkpoOHbIe 3eMIIeya00puTeNbHbIe OUONpenapaTsl U UX UCIIOIb30BAHUE B CEIIBCKOM
XO0341CTBE.

5.Mukpobuonoruueckas TpaHCPOpPMALIUS OTXOA0B arpONPOMBIIIIIIEHHOTO KOMIUIEKCA.

6.®Puznueckue ¥ OMOXMMHUYECKHE CBOMCTBA BUPYCOB. broiorus ux pacnpoctpaHeHus U
Pa3sMHOKEHUSI.

7.Muxkpodiopa Bozryxa. MeToabl HCCIIeJOBaHUS BO3/lyXa Ha HAJTM4YKUe MUKPOOOB.

8.Muxpodiiopa MOJIOKa M MOJIOUHBIX MPOAYKTOB. boe3nu, nepenaBaemplie yepes
MOJIOKO.

9.Muxkpoduiopa Msca. boiiesan, nepeaBaeMbie Yepe3 MICHBIE IPOTYKTHI.

10.CunocoBanue, 3aKBacka KarycTbl U OTYPIIOB U POJIb MOJOYHOKHUCIIBIX OaKTEpHii B
ITHX TPOLIECCaX.

11.Xumu3m nporiecca CoupToBOro OposkeHus. Mopdonorndyeckas XapakTepUCTUKa
BO30yIUTENICH CTUPTOBOTO OPOKECHHUS.

12. XuMu3M MOJIOYHOKHUCIIOTO OposkeHus. XapakTepucTHKa Bo30yauTesnei
roMo(epMEHTATHBHOTO ¥ reTepo()hepMEHTATUBHOTO MOJIOYHOKHCIIOTO OPOKEHHS.

13.XapakrepucTuka TEXHOJIOTHYECKUX MTPOILIECCOB B OCHOBE KOTOPBIX JIEKHUT
MOJIOYHOKHCII0€ OpOKEeHHE.

14 Xumu3m a3poOHOTO paszoKeHus HEJUTI0N03bl, €r0 BO30yaAuTese u 3HaueHUEe [
OYBOOOPA30BATEIBHOTO MPOIECCa.

15.BupycHsle 3a06051€BaHuUs paCTEHUH.

16.BupycHsle 3a00JieBaHUs YSIIOBEKA U )KUBOTHBIX.

3.3.2. MeTtonnueckne peKOMeHAAIUH 110 OPraHU3ALNU CAMOCTOSITeIbHOI padoThl CTyIeHTa

CamocrosTenbHas paboTa B paMKax Kypca Ipenosiaraet cieyromne 1eHcTBUs:

1. BHMMaTeapHO MPOCMOTPETH 3aIIUCH, CICIaHHbIE HA 3aHATHU.

2. [IpounTath MaTepuai o TeMe, 00CyX 1aeMOi Ha 3aHSITHH, B yUeOHHKE.

3. IIpounTaTh JONMOIHUTEIBHYIO JUTEPATYPY 110 TaHHOM TEME.

4. BbINOJHUTE NPEUI0KEHHbIE MPEN0/1aBaTeNeM MPAKTUUECKUE YIPaKHEHUS.

5. IIpoBepuTh NpaBUIIBHOCTD BBIITOJIHEHUS ITPEJIOKEHHBIX YIPAKHEHUI.

6. BBINOTHUTH TOMOJHUTENbHBIE YIPAaXKHEHH, KaCAIOIIHUEecs: aCIIEKTOB, BHI3IBAIOLINX
3aTpyJHEHHE, U CBEPUTHCA C KIIOYaMH.

7. [Ipoananu3upoBaTh CBOM OLTHOKH.

8. IIpu HE0OXOAMMOCTH 337aTh BONPOC MPENOIaBaTENI0 Ha 3aHATHH.

DTansl cCaMOCTOATEIbLHON pabOTHI, HAIIPABICHHOMN Ha pa3BUTHE HABBIKOB YCTHOM pedn:
1. [lonymaiite, 0 ueM BBl XOTeIH ObI paccka3aTh

2. 3anumure ce0sl U MPOCIyIIaiTe 3amuch.

3. BeIsIBUTE HETOYETHI B 3aIIMCH.

4. ITopaOoTaiiTe HaJ UCIPABICHUEM HEJJOUETOB.



4.

PE3VJIBTATOB OCBOEHU S JUCHUIIJIIUHBI (cm. @ono oyenounvix cpedcma)

4.1. PeliTuHIOBasl CHCTEMA OLleHKH 3HAHUI oﬁyqaloumxca mo JTMCHUIIJIMHE

PetiTunronsas cucrema B YHI/IBepCI/ITCTe HC UCIIOJIB3YCTCA.

5.

JTUCHUIINHBI

5.1. OcHOBHas JUTEpaTypa

OIEHOYHBIE CPEJACTBA JJsd KOHTPOJIA YCIHEBAEMOCTH M

YYEBHO-METOAUYECKOE W HWH®OPMALNMOHHOE OBECIIEYEHHE

Ne
n/n

ABTOD (B1), HAUMEHOBAHHUE, MECTO
W3JIaHUS ¥ U3]1aTEeIILCTBO, TOJT

Hcnonwiyercs npu
W3YYEHUHU Pa3/IeiioB

Cemectp

KonnuecTtBo
SK3EMIUISIPOB

B
ounodnmoreke

Ha
kadenpe

1

2

3

5

6

Jleonona, U. b. OcHOBBI
MUKpPOOHOJIOTHH : YYEOHUK U
MPAKTUKYM JJIs1 aKaJAeMHUECKOTO
OaxanaBpuara / U. b. JleonoBa. —
M. : U3parenbcTBO FOpaiit, 2017. —
298 c. — (Cepus : bakanasp.
Axkanemuueckuit kypc). — ISBN
978-5-534-04265-8. — Pexum
nocryna : www.biblio-
online.ru/book/907EA1A6-AB34-
457B-80DD-C53B3632159F.

1-8

ObC

Ewmes, B. T. O6mas
MHUKPOOHOJIOTHUS : YUeOHUK IS
akajemMuueckoro 6akanaspuara / B.
T. Emues, E. H. Mumyctun. — M. :
WznarensctBo KOpaiit, 2017. — 253
c. — (Cepus : bakanasp.
Axanemudeckuii kype). — ISBN
978-5-9916-9882-5. — Pexum
noctymna : www.biblio-
online.ru/book/8766C7FC-58A4-
40B9-BOF0-87C7D42359CB.

1-8

ObC

5.2. JlonosiHuTEIbHAS JIUTEPaTypa

No
/i

ABTOp (B1), HAUMEHOBAHHE, MECTO
W3/1aHUS U U31aTEIbCTBO, TOJT

Hcnonw3yercs npu
U3YYEHUHU Pa3/IeIoB

Cemectp

KomuuecTBo
AK3EMIUISIPOB

B
ounodnMoreke

Ha
kaenpe

1

2

3

5

6

Jlyxomckas, K.A. Mukpobuonorus c
ocHOBamu Bupycosioruu [Tekcr] :
yuebHoe nocobue / K. A. Jlykomckast.
— M.: IIpocsemenne,1987. — 190 c.

1-8

50




Herpycos, A. 1. Mukpobuomorus:
Teopus U NpakTuka B 2 4. Yacts 1 :
y4eOHHMK 1)1 OakajaBpuara u
maructparypsl / A. U. Herpycos, U.
b. KotoBa. — M. : U3narensCcTBO
FOpaiit, 2017. — 333 ¢. — (Cepus :
bakanaBp u marucrp.
Axkanemuueckuit kypc). — ISBN
978-5-534-03805-7. — Pexum
nocryna : www.biblio-
online.ru/book/B78A1E41-7F18-
4559-A20E-F3AFF52CI9DAF.

1-8

OBC

Herpycos, A. 1. Mukpobuosorus:
TEOpus U NpakTuka B 2 4. Yacts 2 :
y4eOHHMK AJ1 OakajaBpuara u
maructparypsl / A. U. Herpycos, U.
b. KoroBa. — M. : U3marenscTBO
FOpaiit, 2017. — 312 ¢. — (Cepus :
bakanaBp u Maructp.
Axagemudeckuii kype). — ISBN
978-5-534-03806-4. — Pexum
nocryna : www.biblio-
online.ru/book/9BFAB8C4-38B2-
4590-B1D2-BB0428C6CDD?2.

1-8

ObC

Ewmiies, B. T. O6mias
MukpoOuosorus : yueonuk ais CI10
/ B. T. Emues, E. H. Mumyctun. —
M. : U3narensctBo FOpaiit, 2017. —
253 c.— (Cepus :
ITpodeccronanbHoe oOpa3oBaHue).
— ISBN 978-5-534-02982-6. —
Pexxum noctyma : www.biblio-
online.ru/book/ED124193-67D3-
49D4-8938-0CC1115DF932.

ObC

benscora, H.A. Mukpo6uosorus :
yuebnuk / H.A. bensicoBa. - MuHCK :
Bermsiimmas mkona, 2012.
[DnexTponnslii pecypc]. - URL:
//biblioclub.ru/index.php?page=book
&id=448137

1-8

ObC

Kypanoga, H.I'. Mukpo6uosnorus :
yaebnoe nmocodbue / H.I'. Kypanosa,
I'A. Kynaranze ; MunucrepcTBo
oOpa3zoBaHus U Hayku Poccuiickoit
Oenepauuu, denepanbHoe
roCyl1apCTBEHHOE OIOJKETHOE
00pa3oBareinbHOE YUPEKICHUE
BBICILIETO TIPO(ECCHOHAIBHOTO
obpa3zoBanust «MOCKOBCKUN
MEJArorM4eCcKuil roCyapCTBEHHBIN
yHuBepcureT». - M. : IIpomeren,
2013. - Y. 1. Ilpokapuornieckas

ObC




kierka. URL:
//biblioclub.ru/index.php?page=book
&id=240544

5.3. ba3bl JaHHBIX, HTHPOPMALMOHHO-CIIPABOYHbIE U ITOMCKOBbIE

CUCTEMbI:

1. Hayunas 6ubnuorexka PI'Y umenu C. A. Ecennna [DnekTpoHHBIN pecypc] : caiT.
— Pexxum mocryma: http://library.rsu.edu.ru, ceo6oauslii (nara ooparenus: 23.05.2019).

2. Yuuepcurerckas oubnnoreka ONLINE [DnexTpoHHBIH pecype| : MeKTpoHHas
oubnuorexka. — JlocTym K TMOJHBIM TEKCTaM MO mapomo. — Pexum  pocryma:
http://biblioclub.ru/index.php?page=main_ub_red (mara o6pamienus: 23.05.2019).

3. VYuuepcurerckas nHhpopmanronnas cucrema POCCHUS [DnexTpoHHBIi pecypc] :
0a3bl TaHHBIX ¥ AQHAIMTUYECCKUE MyOMuKaruu. — J[oCTyn 3aperucTprupOBaHHBIM IMOJIL30BATEIISIM
no mapoiaro. — Pexum gocrtyma: https://uisrussia.msu.ru, cBoGomHbIM (mara oOpalleHus:
23.05.2019)).

4. OnektponHsblil karanor Hb PI'Y umenu C. A. Ecenuna [OnekTpoHHbIN pecypc] :
0a3a JaHHBIX COIEPXKUT CBEACHUS O BCEX BUAAX JIUTEparypsl, nocrynaromux B ¢poux Hb PI'Y
umenu C. A. Ecenuna. — Pszanb, [1990 - ]. — Pexxum mocrtyma: http://library.rsu.edu.ru/marc,
cBOOOHBIN (nara oOpamenus: 23.05.2019).

5. FOpaiiT [DnexTpoHHBIN pecypc] : anekTpoHHas 6ubnuoreka. — JOCTym K MOJHBIM
TEKCTaM 1o mapoio. — Pexum pocryma: https://www.biblio-online.ru (mara oOpamieHus:
23.05.2019).

6. Bukunenus — cBoOomHas sHIUKIoNEaus. [I1. pecype]. Pexum gocryna:
http://ru.wikipedia.org Caiit BkiIro4aeT pacumdpoBKy TEPMUHOB U IOHATHUH. (1aTa oOpaleHus:
23.05.2019).

5.4. Ilepeuenn pecypcoB HH(POPMANUOHHO-TEJTCKOMMYHUKANUOHHOM
cetu «HTepHEeT» (Hasiee — cerb «MHTEpHET»), HEOOXOAUMBIX JJIS OCBOCHUS

AUCHUITJIMHBI

1.XKypuan «[Ipuxknannas Ouoxumusi 1 MUKpoOHoorus» - Pexxum nocrymna:
http.//www.maik.ru (mara oopamienus: 23.05.2019)

2.Muxkpobuonorus. MeguiuHckass MUKpoOHoIorusi. PUCYHKH 110 MUKPOOHOIOTHH.
Cratbu o MUKpoOuosoruu. - Pexxum poctymna: meduniver.com/Medical/Microbiology/ (nata
oOpatenus: 23.05.2019)

3. DneKkTpoHHbIe Y4eOHUKHU 0 MUKPOOMOJIOTHH. - Pexxum octymna:
www.booksmed.com/mikrobiologiya/ (nara obpamienus: 23.05.2019)

4. CripaBo4HbIe MaTepHaJibl 10 Mpeamery.- Pexxum goctyna: microbiologu.ru/ (nata
oOpatenus: 23.05.2019)

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYHEHUE JUCHUIIVINHBI

6.1. TpeOoBanus K AyTUTOPUAM (IIOMEIIEHUSIM, MeCTaM) /IJIsl IPOBEACHUS 3aHATHIM:
CTaH,ZIapTHO 060py2103aHHf,1e JICKIITMOHHBIC ayJII/ITOpI/II/I JJIA HpOBe)IeHI/ISI I/IHTepaKTI/IBHBIX
JIEKIIUI: BUIEOMPOCKTOP, IKPAH HACTEHHBIN, Ip. 000PYI0BaHHE MIIH KOMITBIOTEPHBIN KI1acc.

6.2. TpeOoBaHus K 000py10BaHUIO pa00YHX MeCT NMPenoaaBare/s U 00y4alommXxcs:

BuneonpoekTop, HOyTOYK, MEPEHOCHON 3KpaH. B KOMIBIOTEPHOM KiTacce TOKHBI OBITH
ycranosineHsl cpencta MS Office: Word, Excel, PowerPoint u np.

6.3. TpeOoBaHus K CIeUAJIM3MPOBAHHOMY 000PYI0BAHUIO:



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

Hepequb HUCIOJIB3YCMbBIX TCXHUYCCKHUX CPCACTB: KOMIIBIOTCPHBI; MYHBTHMCI[I/II\/’IHBII\/'I
HPOEKTOP; MHKPOCKOIIBI; BEChbl; MHKPOOHOJIOTHYECKAss TEXHHUKA;, MUTATCIbHBIC CPEIbl |
pa3M4YHbIC PenapaThl O MPOBEICHUIO JIA0OPATOPHBIX PaboT.

JlaGopaTopHbie 3aHATHS IPOBOSATCS B MUKPOOHOIOTUIECKON Tab0paTOpuu, TAe UMEETCS
cnenuaibHoe obopyaoBaHue. [ MOATOTOBKM K HUM HEOOXOIMMO 3apaHee O3HAKOMUTBCS C
TEOpHEH TMOCTaBICHHON 3a/Ja4d, METOJUYECKUMHU PEKOMEHIALUSIMHU, MPEICTaBICHHBIMU
BOMpPOCaMH, KOTOpble OynyT pa3Ouparbcsi Ha 3aHsATHH. [Ipounrtars nekuuu mno pazbupaemoit
TeMe, OCHOBHYIO U JOMOJIHUTEIIbHYIO TUTEPATYPY.

7. OBPASOBATEJ/IBHBIE TEXHOJIOI'NHN
(3amonusercs TonbKo st cranaapra @I'OC BI1O)

8. MeToauyeckue ykazaHus AJisi 00y4arouxcsi 0 0CBOEHHU IO
AUCIHUILIHHDBI

Bup yueOHbIX 3aHATHIA Opranu3zanus 1eATeIbHOCTU CTYIEHTa

Jlexuus Hanucanne — KOHCmeKTa — JIGKUMHA: ~ KpParko,  CXE€MaTU4HO,
MOCTIeIOBATENIbHO (PUKCHPOBATh OCHOBHBIE TOJOKEHUS, BBIBOJIBI,
dbopMynupoBKH, 0000IIEHUS; TOMeYaTb BaXKHbIE  MBICIH,
BBIIETISITh KIIIOYEBBIE CJIOBAa, TEepMUHBI. lIpoBepka TepMHUHOB,
MOHITHUI C TIOMOILBIO SHIUKJIONEAHH, CII0Bapei, CIPaBOYHUKOB C
BBIIMCBHIBAHUEM TOJIKOBaHUM B TeTpajb. OO03HAYUTH BOIPOCHI,
TEPMUHBI, MaTepuai, KOTOPbIil BBI3BIBAET TPYIHOCTH, IOMETUTH U
MOIBITaTbCSl HAUTU OTBET B PEKOMEHIyeMOM juteparype. Ecnm
CaMOCTOSITEILHO HE yhaeTrcss pa3o0parbcsi B Marepuale,
HEOOXomMMO Cc(hOPMYIUPOBATh BOMPOC M 331aTh IPENOAABaATEIIO
Ha KOHCYJIBTALUU, HA IPAKTUYECKOM 3aHATHUU. YIEIUTh BHUMAHUE
MOHSTHUSIM (NI€pEeYrCIIEHUE OHATUI) U Jp.

Pedepar [Touck  nuTeparypsl UM cocTaBieHHMe  OubaHorpadum,
MCIIOJIb30BaHUE OT 3 J0 5 HaydHbIX padoT, M3JIOKEHHE MHEHMUS
aBTOPOB M CBOEr0 CYXKIEHHMA [0 BBIOpAaHHOMY BOIPOCY;
U3JI0)KEHUE OCHOBHBIX AacIleKTOB TMpoOsieMbl. O3HAKOMHUTHCS CO
CTPYKTYpOii U ohopmiieHuem pedepara.

JlaGoparopnas pabota MeTonuyeckne yKa3aHHs IO BBIMOJHEHUIO J1a00paTopHBIX padoT
u ap.
TectupoBanue N3ydeHne neknuu, 3HaKOMCTBO C OCHOBHOM M JOMOJHUTEIBHON

JTUTEepaTypol, BKIIOYas CIPABOYHBIC U3JAHHS, 3apyOeKHbBIE
HUCTOYHUKH, KOHCIICKT OCHOBHBIX HOJ'IO)KCHI/If/i, TepMI/IHOB,
CBEICHUN, TpeOyIoImuUXcs Ui 3allOMUHAHUS U SIBISIOIIUXCS
OCHOBOIOJArarouMu B 3Tod TeMe. CocTaBiIeHHE aHHOTAIUH K
MIPOYUTAHHBIM JINTEPATYPHBIM UCTOYHHUKAM U JIP.

ITonroroBka k 3a4ety [Ipy moaroroBke K 3adeTy HEOOXOOUMO OpPUEHTHPOBATHCS Ha
KOHCIIEKTBHI JIEKIINH, PEKOMEHTyEMYIO JINTEPATypy H Jp.

9. IlepeyeHb MH(POPMALHOHHBIX TEXHOJIOTHH, HCIOJIL3YeMBbIX MPHU OCYIIECTBJICHUH
00pa3oBaTe/IbHOIO NpoIecca 10 AMCHUILINHE, BKIIYasi IepedeHb IPOrpaMMHOI0
olecrieyeHHsI 1 HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM



1.IIpoBepka gOMAIIHKX 33AaHUNA U KOHCYIIBTUPOBAHUE TIOCPEACTBOM JIEKTPOHHOM MTOYTHI.
2.MHTepakTUBHOE OOIIEHUE C TIOMOIIBIO AMEKTPOHHON TTOYTHI.

3. [IpumeHeHue CpeaCTB MYJIbTHMEIMA B 00pa30BaTEIILHOM Mporiecce (AIEKTPOHHbBIE
MIPE3CHTAINH, BUACO(DHIbMBI).

10. TpeGoBanusi K MPpOrpaMMHOMY oOecnedYeHHI0 y4eOHOro mpouecca (yKa3biBaercsi NMpu
HAJTMYMH)
[lepeuenb MHPOPMALIMOHHBIX TEXHOJIOTHH (JIMIIEH3MOHHOE MPOTPAaMMHOE
obecrnieueHne, HHPOPMAIIMOHHO-CITPABOYHBIE CHCTEMBI)

Hazganue [10 Ne nuuensun

MS Office 2007 russianacdmc open | 45472941

MS Windows Professional Russian | 47628906

LibreOffice CBOOOIHO pacrpoCTpaHseMas
7-zip cBOOOIHO pacmpocTpaHseMast
FastStonelmageViewer CBOOOIHO pacIpocTpaHsiemMas
FoxitReader CBOOOIHO pacrpocTpaHseMas
doPdf CBOOOJTHO pacrpocTpaHseMast
VLC media player CBOOOIHO pacpocTpaHseMas
ImageBurn CBOOOIHO pacIpocCTpaHsemas
DjVu Browser Plug-in CBOOOIHO pacrpoCTpaHseMas

11. Nuble cBeneHud



IIpunoxenue 1

DoH/1 0O1IeHOYHBIX CPEACTB /IJIl IPOBeJAeHUSs] IPOMEKYTOUHOM aTTecTaluy 00y4YalommXxcst

o JTUCHUIIJINHE

ITacnopm ¢ponoa ouenounvix cpedcme no oucyuniune 01 RPOMENCYmMoYH020 KOHMPONs

ycneseaemocmu

KonTtponupyemblie pazaesnsl Kon xonTponupyemoit HaumenoBanue

Ne | (Tembl) mucuunimnbI (pe3ynbTraThl KOMITETEHIH) UK €€ OLICHOYHOT'O CpEeACTBa
/1 10 pazjaesam) YacTH)
1. | IIpeamer u meTomapl OIIK-3 OIIK-4 3auer

MHUKPOOUOJIOTHH. OIIK-6 TIK-1
2. | Mopdomorus u ctpykrypa kietok | OI1IK-3 OIIK-4

baxTepuii. OIIK-6 TIK-1
3. CucreMarrka IpoKapuoT 1 OIIK-3 OIIK-4

BIUsiHUE (PAaKTOPOB BHEIIHEH OIIK-6 TIK-1

Cpelibl HA MUKPOOPTaHU3MBI.
4. | IlutaHue MUKpOOPTaHU3MOB U OIIK-3 OIIK-4

METaboJIN3M MUKPOOHOM KIETKU. | O[IK-6 [IK-1
5. | I'eHeTnKa MUKpPOOPraHU3MOB. OIIK-3 OIIK-4

OIIK-6 TIK-1

6. | [IpeBpamenue MUKpOOpPTaHU3- OIIK-3 OIIK-4

MaMHU COEAMHEHUH yIIepoJa. OIIK-6 TIIK-1
7. | @uxcanus monekynspHoro azora | OIIK-3  OIIK-4

armocdepsl Mukpoopranmsmamu. | OITIK-6 TIK-1
8. | Mopdomnorus u cucreMaruka OIIK-3 OIIK-4

BHPYCOB. OIIK-6 TIK-1

TPEBOBAHMUS K PE3YJIBTATAM OBYUYEHUA IO JUCHUITIJIMHE

Hnpexc Copepxanue KOMIeTEHIIUH JJIeMEeHTbI KOMIIETEHIIUU HHpeke 1eMeHTa
KOMIIeTeHIINI
OIIK-3 CITIOCOOHOCTHIO IIOHUMATh 3HATh
6a30BBIE MIPEACTABICHUS O 1. caHUTapHO-TEXHOJIOTHYECKHE OIIK3 31
pazHooOpazuu TpeOoBaHUs K MOMEIIEHUSM,
OMOJOTHYECKUX 0OBEKTOB, 000pyIOBaHHUIO, OAEKE;
3HaueHue 6uopasHoobpasus | 2.MecTo MUKPOOHOIOTHH B CHCTEME OIIK3 32
7Sl yCTOUYUBOCTH OHMOJIOTHYECKHUX HaYK;
Ouochepsl, CIOCOOHOCTIO 3. TeopeTnueckre OCHOBBI U MeToabl B | OIIK3 33
HUCIIOJIb30BAaTh METOAbI MI/IKpO6I/IOHOFI/II/I.
HaOJIOACHNS, ONTUCAHHUS, yMeThb
MJICHTHUKALNY, 1. IpUMEHSTh NOJTyYEeHHBIC 3HAHUS U OIIK3 Y1
KJ1acCH(UKaLHH, HABBbIKU B PELICHUU
KyJIbTHBHPOBaHUA npogecCHOHANIBHBIX 3a/1aY;
OuosIoruuecKuX 00HeKTOB 2.IpOrHO3UPOBaTh mocieacTust ceoeit | OIK3 Y2
npodeccHoHAIBHOM NEsITeNbHOCTH;
3.cpaBHUBATh pa3IUYHbIE OIIK3 ¥3
9KCIIEPUMEHTAIILHBIE METOJIBI C
OHMONIOrMYeCKUMH 00BEKTaMHU U
AQHAIM3MPOBATh KOJIMUECTBEHHBIN
COCTaB MHKPOOPTaHN3MOB.




BJIAJIETH

1. knaccudukanysamMu u OIIK3 B1
CHCTEMaTH3aLlUsIMA B MUKPOOHOJIOTHH;
2. OCHOBHBIMHU TEPMHHAMHU B OIIK3 B2
MHUKPOOHOJIOTHH;
3.TaKCOHOMHUYECKHMH €INHHUIIAMU B OIIK3 B3
MHUKPOOHOIIOTHHL.
OIIK-4 CHOCOOHOCTBIO MPUMEHSTh 3HATH
NPUHLHUIBI CTPYKTYPHOH U 1.0CHOBHBIE TPy OIIK4 31
(yHKIMOHATBEHON MHKpPOOPTaHH3MOB,
OpraHU3aluu 2. TAKCOHOMHIO, TIPUHITHITBI OIIK4 32
Ouonornyeckux 0ObEKTOB U | kaccuuKanuy, GMOIOTHYECKHE
BJIaICHNCM 3HAHUCM CBOWCTBA MUKPOOPIaHU3MOB;
MEXaHHU3MOB 3. ponb MUKpOOPraHusmoB B ipupone, | OIIK4 33
FOMEOCTaTHYECKOH COCTaB MUKPO(IIOpHI OpraHn3Ma
peryjsnuy; BlIaicHUCM YEJIOBEKA M €¢ 3HAUYCHHE.
OCHOBHBIMHU yMeThb
(pu3HOTOrHIECKUMH 1.101630BaTBCSl XUMHYECKUM U OIIK4 Y1
MCTOJaMH aHAIN3a W OUCHKM | GronornyecKuM 000pyIOBaHHEM;
COCTOAHUA KHUBBIX CHCTCM 2 .TIPOBOAUTH MUKPOOHOIOTHYECKYIO OIIK4 y2
JIMarHOCTHKY;
3.IpUrOTOBUTH M MUKPOCKOIIUPOBATh OIIK4 Y3
npenaparsl.
BJI/IETH
1.npaBunaMu paboThl B OIIK4 B1
MHKPOOHOJIOTHYECKOH 1ab0paTopu;
2.HaBBIKAMU aHAJIH3a PE3YyIbTAaTOB OIIK4 B2
HCCJICIOBAHUM;
3.MeToaMU CTEpUIIU3ALNH OIIK4 B3
00opynoBaHusI.
OIIK-6 CHOCOOHOCTBIO MPUMEHSTh 3HATH
COBpPEMEHHBIE 1. MeToaBI MUKPOCKOTIHH, OIIK6 31
9KCHEPUMEHTAIbHBIC UCTIONB3YEMbIE B MUKPOOHOJIOTHH;
METOJBI PabOTHI €
OHMOJIOTUYECKUMHU 2. nefictBue GU3NICCKUX H OIIK6 32
00BEKTaMH B MOJIEBBIX U XMUMHUYECKUX (PAKTOPOB HA MUKPOOHYIO
1a00paTOPHBIX YCIOBUSX, KIIETKY;
HaBBIKH PabOTHI C 3. METOIBI CTEPUIIM3ALMH 1 OIIK6 33
COBPEMEHHOI aImnaparypoi | mpumeHseMyI0 JUIs 3TOTO almaparypy.
yMeTh
1 .BBITIOJTHATH MUKPOOHOJIIOTHYECKHE OIIK6 Y1
HCCIICIOBAHNUS;
2. TOTOBHUTH MUTATEIBHBIC CPEIIBI IS OIIK6 Y2
KYJIBTHBUPOBaHHs MUKPOOPTaHH3MOB;
3. MHTEPIPETUPOBATh PE3YNIbTATHI OIIK6 Y3
MHUKPOOHOJIOTHYECKHUX U
BUPYCOJIOTHYECKUX HCCIIETOBAHMM.
BJIA/IETh
1. MeTotaMu HAOJIIONEHUS U OIMCAHUS OIIK6 B1
00BEKTOB U MX KYJIBTHBHPOBAHHS;
2. HaBBIKAMH PabOTHI C COBPEMEHHOM OIIK6 B2
anmnaparypoi U COBpeMEHHBIMH
9KCIIEPUMEHTAILHBIMHA METO/IaMH B
MHUKpPOOHOJIOTHH,
3. METO/bI TEOPETHYECKOTO U OIIK6 B3
9KCIIEPUMEHTAILHOTO UCCIIEAOBAHUSL.
[K-1 CHOCOOHOCTHIO 3HATH
3KCILUTyaTHUpOBaTh 1.0CHOBHBIE HCTOYHHUKH IIK1 31
COBPEMEHHYIO allaparypy U | MHKPOOHOIOTHYECKOTO 3arpsi3HEHUS B
00opymoBaHue IS Jaboparopuu,
BBITTOJTHEHUS HAYYHO- 2. OCHOBHBIE COBPEMEHHBIE METOJIBI K1 32
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HCCIeIOBATENbCKUX
TTOJIEBBIX M Ta0OPaTOPHBIX

paboThI ¢ OMOJIOTHYECKUMHU
00BEKTAMU;

OuosoruaecKkux padbor 3. 0COOEHHOCTH YABTPACTPYKTYPHI

MPOKAPHOT, (PyHKIINH U POIIb

KJICTKH.

OTZAENBHBIX CTPYKTYp OaKTepHanbHOMH

IIK1 33

yMeThb

1.1aBaTh OLIEHKY MOIY4YEHHBIM
pe3yapTaram,

K1 VY1

2.0hOpMHTH HaIIpaBICHUE
HCCJICIOBAHMIA;

IIK1 Y2

3.pOU3BECTH TTOCEB KYJIBTYP MPH
BBIPALIMBaHUH MUKPOOPTaHU3MOB.

IIK1Y3

BJAACTh

1.6a30BBIMU TEXHOJIOTUSIMU
npeoOpa3oBanusi HHGOPMALIUY;

IIK1 B1

2.nH(popmaryet o MpUHIMIIAX
CTEepWIHM3ALNH, 1e3UH(EKINH U
AQHTUCETITHYECKOH 00paboTKH
UHCTPYMEHTOB U 000PY/IOBAHHS;

IIK1 B2

3. HaBLIKAMH KCIIOJIL30BAHUS
OCHOBHBIX 3aKOHOB €CTCCTBCHHO
HAy4YHbIX JUCHUIIJIMH B

HpO(I)CCCHOHaHLHOﬁ JACATCIBbHOCTH.

IIK1 B3

KOMILUIEKT OHEHOYHBIX CPEJCTB JJISI IPOMEXKYTOUYHOM ATTECTAIIMA

(3AUET)

Hunekc onennBaeMoii

Ne ConeprkaHue OLIEHOUHOTO CPEJICTBA KOMITETEHIH U €€

3JIEMEHTOB

1. | Ucropus BOZHUKHOBEHUSI MUKPOOUOJIOTUH U BUPYCOJIOTHH. OIIK3 31 V2, OIIK4 33
3unauenue pador Ilactepa, Koxa, beitepunka. Vcropus B3, OIIK6 33 V2, [1IK1 V2
pa3BUTHSI OTEUECTBEHHOW MUKPOOUOJIOTUY U BUPYCOJIOTHH. Bl

2. | OcHOBHBIE HalNpaBJIEHUs pa3BUTHUS COBPEMEHHOMN OIIK3 31, OIIK4 V2 B3,
MukpoOuosoruu. IlonoxeHrne MUKpOOPTraHU3MOB B CHCTEME OIIK6 32 V2, [IK1 BI
JKUBBIX CYIIECTB. B2

3. | [IpokaprOTHBIE U 3yKapuOTHBIE MHKPOOPTAHU3MBI, HX OIIK3 31 B3, OIIK4 B3,
OCHOBHBIE Pa3JINYUs. OIIK6 VY2,1IK1 Bl

4. | IlpuHuumnel cucTeMaTHKy U Kiaccuukanuu 6axrepuii. O630op | OIIK3 31, OIIK4 B3,
CYILLECTBYIOIIMUX CUCTEM MUKPOOPIraHU3MOB, CXOACTBO U OIIK6 V1, IIK1 Bl
pasnuuus B noaxonax. CucreMa MUKpoopranusmoB bepru.

5. | Cnupoxetsl. bakrepun, obpazyromue Gytsapsl. [loukyromuecs | OIIK3 B1, OIIK4 V3,
u/unu obpazyromue npuaaTku 6akrepun. CKoIb3sIme OIIK6 32, I1K1 BI
OakTepnH, HeoOpa3yrolue MI0J0BbIX Tell. MukcoOakTepuu.

6. | 'pamoTpunaTensHbie a3poOHbBIe (MUKPOa3pO(UIHHEIE) OIIK3 31, OIIK4 B3,
NaJIOYKU U KOKH. DaKynbTaTUBHO-aHAIPOOHBIE OIIK6 VY3, IIK1 B3
rpaMOTpULIaTEIbHbIE MAIOUKH.

7. Pukkercuu u XjIaMuIuu. IIK1 31 32 V2 Y3 B1 B3

8. | I'pammonoxuTensHbIe KOKKH. DHIOCTIOPOOOpa3yIOIne OIIK3 31 32 33, OIIK4
NaJoYKU U KOKKU. [IpaBunbHbIe, HecopooOpazyroliue B3, OIIK6 B2, IIK1 31 32
IPaMII0JIOKUTEIbHBIE NAIOYKH. 33 V1 B2

9. | [IpoucxoXACHUE U ITyTH SBOIIOIMYA MHUKPOOPTaHU3MOB. OIIK3 31, OIIK4 VY3,
dopma 1 pazmMepPbl MUKPOOPTraHU3MOB. OIIK6 32, 1K1 B2

10. | CtpoeHHE ¥ XUMHYECKUH COCTaB KJICTOYHOW CTCHKU OIIK3 31 V2 B1, OIIK4




IPaMITOJIOKHUTEIBHBIX U TPAMOTPHUIIATENFHBIX OaKTEpHii, ee
¢ynkunu. Cdepornnactel, IpOTOIIIACTH, L-popmMbl OakTepHii.

33 B3, OIIK6 31 V2, [IK1
Y3 Bl

11. | CtpoeHHE M XUMHUECKUH COCTaB MMOBEPXHOCTHBIX CTPYKTYP OIIK3 31 32 V1 V2 B3,
OakTepuaIbHON KIETKHU: KaTCYIbl, CIIM3UCTBIC YexXJibl, )kryTuku, | OIIK4 B3, OIIK6 VY2,
BOPCUHKH, PECHUYKH. IIK1 33 V2 Bl

12. | CtpoeHne 1 XUMHYECKUI COCTAB IIUTOIIA3MAaTHUECKON OIIK3 31 B3, OIIK4 V1
MeMOpaHbl OaKTepUaIbHOMN KIETKHU, €€ QYHKIIUH. B3, OIIK6 31, IIK1 33 Bl

13. | HuronnazMa u OpraHesibl, XAMUYECKUH COCTaB U (PYHKIIUH. OIIK3 31, OIIK4 B3,
BxroueHust mpokapruoTHOM KJeTKH, uX xumudeckuit cocrap | OIIK6 V3, [IK1 Bl
3HAuYCHUE.

14. | Mopdonorudeckas auddepeHIupoBKa B MUPE TPOKAPHOT. OIIK3 32, OIIK4 B1,
Hekynsrusupyembie popmbl OakTepuit OIIK6 32, 1K1 V1

15. | Copoob6pa3oBaHue U YHIOCTIOPHI. OIIK3 32, OIIK4 33,

OIIK6 V2,IIK1 Bl

16. | Mexanu3mbl muTaHust MUKpoopranu3mMoB. CriocoOs! mutanus. | OIIK3 31, OIIK4 B3,

OIIK6 V2,1IK1 Bl
17. | [loTpe6HOCTH, MUKPOOPraHU3MOB B Makpo- U Mukpoanemenrax. | OIIK3 31 B1, OIIK4 V2
O6mas xapaktepuctuka metabonusma npokapuor. @epmentsl | B3, OIIK6 31 32 V2, [IK1
OakTepuil. 32 V1Bl
18. | ®usnonorus NpoKapuoT: KOHCTPYKTUBHBIA OOMEH, OIIK3 V1, OIIK4 33,
0COOEHHOCTH SHEPTeTHYECKOr0 OOMEHa OaKTepuil U OIIK6 V2,IIK1 B3
MEXaHU3Mbl CAMOPETYJISILIUH.

19. | Poct u pazmHoxenue Oakrepuil. OCHOBHBIE THUIIBI OIIK3 33 V2 Bl, OIIK4
IATATEJIBHBIX CPEll, UCIIOIB3YEMBIX I KYJIbTUBUPOBAHUSA 31 V1 B3, OIIK6 31 VY2,
MUKpPOOPraHu3MoB. . ClocoObl KyJIbTUBUPOBAHUS I1K1 32 V2 Bl
MHUKPOOPIaHU3MOB.

20. | OcobennocTH pocta nomyssiiun oakrepuit. OcoOeHHOCTH OIIK3 31 B2, OIIK4 31
reHoMa 6aktepuit. Tumnsl perummkanuu JJHK npokapuor. B3, OIIK6 32 V2, I1IK1 31
Perynsnus BeIpaskeHUs] TeHETUYECKON HH(OpMAIHH. 32 V1 Bl

21. | ®opmbl 0OMeHa FeHETHYECKUM MaTepHaioM y OakTepuil. OIIK3 V1, OIIK4 B3,
N3menunBocts 6akrepuil. [lnasmunel. Knaccupukanus u OIIK6 B2,TIK1 BI
3HAYCHUE.

22. | PacipocTpaHeHue MUKPOOPTaHU3MOB B Ouocdepe, ux posb B OIIK3 31 B1, OIIK4 31
o0ecrieyeHnn JMHAMUYeCKoro paBHoBecHst Onocgepsl. Yuactue | B3, OIIK6 31 32 V1 V2,
MUKPOOPraHU3MOB B KPYTOBOPOTAax BELIECTB B IPUPOJIE. I1K1 31 V2 B2

23. | Mukpodiopa mouBsl. Mukpodaopa BOIBI. OIIK3 31, OIIK 33 V2

B3, 1K1 32 V2 Bl
24. | Mukpodiopa Bo3ayxa. OIIK3 31 B3, OIIK4 V3
B3, 1K1 31 V1 B2

25. | @opMbl B3aMMOOTHOILICHUH OaKTepHil: KOHKYpEHIIHS, OIIK3 33 V3 B3, OIIK4

CUHTpO(US, aHTArOHU3M, NTAPA3UTU3M U XUIITHUYECTBO. 32 33 V2 B3, OIIK6 31 32
B1,

26. | BanmoneiicTBue OakTepuii M pacTeHUH. AHTHOMOTHKH: OIIK3 31, OIIK4 31 V2
HCTOPUS U3YyUYEHHUS, MEXaHU3MBI IEVCTBHUS, 3HAYEHUE, B3, OIIK6 31 V2, IIK1 31
MHUKPOOPTaHU3MBI-ITPOYIIEHTHI. Y2 Bl

27. | ®U3MOIOTUYECKH aKTUBHBIE BEILIECTBA, IPOAYLIUPYEMbIE OIIK3 31 B2, OIIK4 31
Oaxtepusmu. [TaTorenHocTs 6akTepuit. dakToOpsbI Y3 B3, IIK1 3233V1 V3
[IaTOT€HHOCTH. Bl B2

28. | OOmiast xapakTepruCTHKa poIrieccoB Opoxerwus. [Tytu OIIK3 31, OIIK4 31 ¥y2

cOpakuBaHUs yriaeBooB. ['oModepMeHTaTUBHOE
MOJIOUHOKHCJI0€ OpokeHne. XapakTepucTHKa OakTepui,

B3, OIIK6 32 V2, IIK1 31
VY1 Bl




BBI3BIBAIOIINX JTAHHBIN MPOIIECC.

29. | CriuproBoe OpoxeHre. MUKpOOPraHU3MBbl, BHI3bIBAIOIINE OIIK3 31, OIIK3 B3,
JIaHHBIN mpolecc, ux 3HadeHue. [IponroHoBokucIoe OIIK4 V2,1IK1 Bl
OpoXxeHue, XapaKTepUCTUKAa MUKPOOPTaHU3MOB, BbI3bIBAIOIINX
JAHHBIN TIporiecc. MaclsTHOKUCIIOe OpoKeHHE.
XapakTeprucTUKa MUKPOOPTaHMU3MOB, €TI0 BbI3bIBAIOIIHNX.

30. | OcHOBHBIE TUITBI BUPYCHBIX TEHOMOB ¥ X PEIUIMKAIINS. OIIK3 31, OIIK4 33 V1
JKU3HEHHBIN HUKI BUPYCOB. MeXxaHu3M B3aUMOJICHCTBUSA B3, OIIK6 32 V2 B3, IIK1
BHUpYyca ¢ Ki1eTkoil. Tunbl BUpycHbIX uH(pekui. bakrepuodaru, | 33 Y2 Bl
WX JKU3HEHHBIH nuKIL. Turbl ¢paroBoii nndexmmm,
MIPAKTHYECKOe 3HaYeHue (aros.

ITOKA3ATEJIM Y KPUTEPMM OLITEHMBAHU S KOMITETEHIH
(IIkaspl orieHUBaHMS)

«324TEH0» — OLEHKAa COOTBETCTBYET IIOBBILIEHHOMY YPOBHIO H
BBICTABIIIETCA OOydYarolleMmycsi, €CiId OH IIIyOOKO H MPOYHO YCBOMII
IIPOTPAMMHBIM ~ Marepuai, HCUYEPIBIBAIOIIE, II0CIEAOBATEIbHO, YETKO W
JIOTUYECKH CTPOMHO €ro HW3JIaraeT, yMeeT TECHO YBI3bIBaTb TEOPHUIO C
MIPAKTUKOM, CBOOOIHO CIIPABIISIETCS € 3a7a4aMH, BOIIPOCAMU U IPYTUMHU BUIAMHU
IIPUMEHEHUS 3HAHUM, IPUYEM HE 3aTPYAHSETCS ¢ OTBETOM IIPU BUJIOM3MEHEHUU
3aJlaHui, WCIIOJIb3YyeT B OTBETE Marepual MOHOIpaUUecKOW JIUTEpaTyphl,
NpaBUIbHO OOOCHOBBIBAET MNPUHSATOE PELIEHUE, BIIAJEET Pa3HOCTOPOHHUMH
HaBBIKAMH U IPUEMAMU BBINIOJIHEHUS MPAKTUYECKUX 3a/1a4.

«3a4TEH0» - OIICHKAa COOTBETCTBYET IOBBILIEHHOMY YPOBHIO U
BBICTaBJISIETCS 00y4YaroIIeMyCs, €CJIM OH TBEPJIO 3HAET MaTepuall, F[paMOTHO U IO
CYLIECTBY M3JIaraeT €ro, He JAOIMyCKas CYLIECTBEHHbIX HETOUHOCTEN B OTBETE HA
BOIIPOC WJIM BBINIOJHEHUM 3a/laHUI, MPABWIBHO NPHUMEHSAET TEOPETHUUYECKUE
NIOJIOKEHUST TPHU PELIEHUM MPAKTUYECKUMX BONPOCOB U 3a7ad, BIaJceT
HEO0OXOIMMBIMU HABBIKAMU U TTPUEMAMU UX BBITTOJIHEHHUS.

«324TEH0» - OLIEHKa COOTBETCTBYET ITIOPOrOBOMY YPOBHIO U BBICTABIISIETCS
oOydJaromiemycsi, €Ciii OH UMEET 3HAHUS TOJIbKO OCHOBHOIO Marepuajia, HO He
YCBOWI €ro JETaJIel, JIOMYCKAaeT HETOYHOCTH, AEMOHCTPHUPYET HENOCTATOYHO
npaBuiIbHbIE (POPMYITHPOBKH, HAPYIICHUS JIOTHUYECKOW IMOCIIENOBATEIHbHOCTH B
U3JIO)KEHUM TPOTrPpaMMHOIO Marepuaia, WCIBIThIBACT 3aTPydHEHUs IpH
BBINIOJIHEHUHU MTPAKTUYECKUX PadOT.

«He 3a4YTeHO» - OLEHKAa BBICTABISETCS OOYyYaroleMyCsi, KOTOPbIA He
JIOCTUTAET MOPOTOBOIO YPOBHSI, IEMOHCTPUPYET HEMOHMMAaHUE MpPOOJIEMbI, HE
3HAET 3HAUMUTENIIBHOM 4YacTU MPOrpaMMHOIO Marepuana, JOIyCKaeT

CYIIECTBCHHBIC OITMOKH, HEYBEPCHHO, C OONBIIUMH 3aTPYITHCHHUSIMHU BBITTOJTHSCT
MPAKTUIECKUE PAOOTHI.




