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BBOJHASA YACTb
1. HEJIM OCBOEHUS YYEBHOU AUCHUIIJIMHDBI lensio ocBoeHus

yueOHOM AMCUMILTUHBL (MOAyJs) OCHOBBI MHUKPOOHMOJOTMHM U BHUPYCOJOTHH  SIBJISETCS
dbopMUpOBaHHE Yy CTYJCHTOB KOMIIETEHIIMH ¥ CHUCTEMATH3UPOBAHHBIX 3HAHUN B 00JACTH
MUKpPOOHOJIOTUH U BUPYCOJIOTHH.

2. MECTO YUYEBHOH JJUCHUILJIMHBI B CTPYKTYPE OIIOII
BY3A

2.1. YueOnas qucuumuinaa OCHOBBI MEKPOOMOJIOTHI W BUPYCOJIOTHH SIBJISIETCS (DaKyIbTaTUBOM.

2.2. lnga w3ydeHUs JaHHOW y4eOHOM JUCUUIUIMHBI (MOIyJsi) HEOOXOIWMMBI ClEAYIoIIne
MPEIIICCTBYIONIUE TACIUTIIHHBI:
Oprannyeckasi XUMHUsI
XUMHUYECKHE OCHOBEI OMOJIOTHYECKHX IIPOIIECCOB
buonorus

2.3. TlepeueHb MOCICAYIOMNUX YYCOHBIX TUCIUIUIMH, JUIsi KOTOPBIX HEOOXOIWMBI 3HAHW,
YMEHUS ¥ HaBbIKH, (HOPMUPYEMbIC TAaHHON Y4eOHOW TUCIUILTUHON:



2.4 TlepevyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHUs 10 JUCHUIIIMHE, COOTHECEHHBIX C IJIAHMPYEMBbIMHU pe3yJibTaTaMu
0CBOCHHUS OCHOBHOI NMpodeccHoHAILHONH 00pa30BaTeJIbHOI NMPOrPaAMMBI

KOMIIETEHIINH:

N3yuenue nanHoM yuyeOHOU MUCHUILIMHBI HampaBiieHoO Ha ¢hopMupoBaHue y oOydaronux odmenpodeccruonansubix (OITK)

Ne i/t

Homep/uHaekc KOMITETCHIIUN

Copep:xaHne KOMIETEHIUH (MM €€ YacTH)

[lepeuens mIaHUPYEMBIX PE3yJIbTATOB OOYUYCHHUS 110 AUCLHUIIIIIHE
B pesynbraTe n3ydeHus yueOHO# AUCHUIUTHHBI 00y4YalOIIUecs T0JDKHbL:

3HaTh YMeThb Biamets (HaBBIKAMM)
1 2 3 4 5 6
OIIK-3 CIIOCOOHOCTBIO ~ HICTIONIB30BAaTh  OCHOBHBIE | |.OCHOBHEIE 1. OnepupoBaTh | l.TeopeTHYEeCKUMHU
3aKOHBI €CTECTBCHHOHAYYHBIX TUCIMILIMH B | MUKPOOHOJOTHYECK | 3HAHUSAMHU O METOJaX | 3HAHUSIMHU 0
pohecCHoHaTbHON AEeATETHbHOCTH ne MOHATHSA, | TIOCEBa Ha | IPOWCXOXACHUN BUPYCOB,
OmoormuecKkre MUTaTeNFHBIE CPENbl | MUIIEBBIX MOTPEOHOCTIX U
3aKOHBI U SIBIICHUS; | IJIS MOJTYYEHHUST | OCOOCHHOCTSIX
2.0CO0CHHOCTH YUCTBIX KyJbTyp | MeTabonmu3ma
Mopdonoruu, a’pOOHBIX U | MEKPOOPIaHNU3MOB,
Pa3MHOKEHUHU 1 | aHa3POOHBIX 2.METOJIaMH BBIJICICHUS U
reorpaduyeckoro OakTepui; KYJIbTUBUPOBAHI
pacnpocTpaHeHHs 2.uneHTH(pUIIpPOBaTh | MUKPOOPTAaHU3MOB, ux
1. MUKpPOOPTaHU3MOB; | BBIIECIICHHBIE MUKPOOHOJIOTHIECKOTO
3.pob KYJIbTYpHI, WCCIIeIOBAHNUS;
MUKpPOOPTraHU3MOB | 3. oTepupoBaTh | 3. HaBBIKaMHU
B MpHUpo/Ie Y | 3HAHUSMH O METOJaX | UCTIOIh30BAHHS
XO3MCTBEHHOU MMOCTAHOBKM ONBITOB | MOJYYEHHbIX 3HAaHUW B
JESTeTbHOCTH o KOHBIOTAIINH, | HAyYHO-
YeJI0BeKa. Tparchopmanuy, UCCIeI0BaTEIbCKON
TPAHCAYKIUHU pabore, npu
OCYIIECTBICHUU
npoheCcCUOHANTBHON
JIeATEIbHOCTH
OIIK-5 CIIOCOOHOCTBIO K TOWCKY W TepBUYHOH | 1.0coOeHHOCTH 1.onepupoBath 1.TepeTndeckuMu
2 00paboTKe HAYYHOH W HAyYHO-TEXHUYECKOW | YIABTPACTPYKTYPhI M | 3HAHUSIMH O METOJAaX | HABBIKAMHU U3YYECHUS
' nH(pOopMaIuu XUMUYECKOTO BBIJCICHUS U | MHKPOOPTaHH3MOB;
COCTaBa, TCHETUKU | UACHTU(UKALIUU




MUKPOOHOM KJICTKH; | Pa3THYHBIX 2.0MOXUMHYECKUMH U
2.0CHOBHEIE MHKpPOOPraHnu3MOB, (I)I/ISI/IOJIOFI/ILICCKI/IMI/I
byHKIMN 2 MHTepIPETUPOBATH JKCIICPUMEHTAIbHBIMH
MHUKPOOPTaHU3MOB. | Pe3yJIbTaThl METOaMH U3yueHus
MUTAaHUE, JbIXaHWE, | MUKPOOHOIOTHIECKU MUKPOOPTaHH3MOB;
pa3MHOXKCHHE, X, BUPYCOJNOTMYECKUX | 4
.TEOPETUUYECKUMU
(hepMeHTaTHBHYIO u
AKTUBHOCTB, HMMYHOJIOTHYCCKHX SHaHMAMM 06
3.¢r1oco0sI HCCIICIOBAHUIA; OCO6GHH?CT’[X CTpOCHIA
KYJIbTUBHPOBAHUS 3.MHTEPNPETUPOBATH Oakrepud, — apxedl W
OakTepuli, rpuOOB U | PE3yJIbTAThI BUPYCOB U (QYHKIMSIX UX
BUPYCOB COOCTBEHHBIX OTZAEJBbHBIX CTPYKTYP
HCCIIEIOBAHAN
OIIK-6 3HaHWEM HOpPM TeXHWKH Oe3omacHocTH u | l.mpaBuia pabotel B | 1. omepupoBaTh | 1.TeOpeTHIeCKUMHU

YMEHHEM DPEealN30BaTh HX B JIAOOPATOPHBIX | MUKPOOHOJIOTHYECK | 3HAHUSAMH O METOJax | 3HAHUSMHU 0

1 TCXHOJOTMYECKUX YCIIOBUAX on Ha60paTOpI/II/I " | IPpUT'OTOBJICHUA TaKCOHOMHYCCKOM
coOutoieHre MUKpOTIPENapaToB; PACTIOJIOKEHHN MPOKAPUOT
TEXHHUKU 2. OIEpUpPOBaTH | ©  BHPYCOB, OCHOBHBIX
6e3OHaCHOCTI/I Ipu | 3BHAHUAMHA O MCTOAAaX | HAIIPaBJICHUAX B
pabote C | OKpalIMBaHUs CHCTEMAaTHKE TPOKAPHOT;
MHUKPOOpPTraHU3MaMH | MHKPOIIPENaparos; 2. TEOPETHYECKUMHU
, 3. OIlEpUpPOBaTh | OCHOBaMH  PaboOTBl B
2.METOJIbI 3HAHUSMHU O METOJIaX | MUKPOOHOJIOTHIECKOM
MHKPOCKOITUH, MHUKPOCKOIIUPOBaHHS | JJabopaTopuH,
UCHONB3yeMblE B | C MMMEPCHOHHOH | 3.HaBBIKAMHU
MI/IKpO6I/IOJ'IOFI/II/I; CHUCTEMOM. HCIIOJIB30BAaHUA
3.IPUHIIHITBI MOJIYYECHHBIX 3HAHUM IIpU
KIaccupuKaum | U3Y4YCHHU JOPYTHX

TaKCOHOMHH
MHUKPOOPraHnu3MoOB

JAUCHUIIIINH, a TaKXE IIpU
BBIITOJTHCHU N
MNPAaKTUYCCKUX 3a1a4




2.5 Kapra koMneTeHUMA TUCUUTJIMHBI.

KAPTA KOMITETEHIIAM JUCHUATIINHBI

HAMMEHOBAHUE JUCHUITJIMHBI OcHOBBI MUKPOOHOJIOTHHM M BUPYCOJIOTHU

Llenb AUCIUIIITUHBI | ¢dbopMHpOBaHUE Y CTYIGHTOB KOMIETEHIIMI U CUCTEMAaTU3HUPOBAHHBIX 3HAHUN B 00JIACTH MUKPOOHOJIOTUU M BUPYCOJIOTHH

B IIpoLcCCC OCBOCHUS I[aHHOﬁ JAUCHUIUIMHBI CTYICHT (bOpMI/IpyeT U ICMOHCTPUPYECT CICAYIOIINC

Oo6menpodeccroHaNbHbIE KOMITETSHIIN:

KOMITETEHI[AM [lepeuenn TexHonoruu ®opmMa OLEHOYHOTO YpoBHU OCBOEHUS
KOMITOHEHTOB (dhopmupoBaHus CpeJsicTBa KOMIETEHLUHU
NHAEKC OOPMYJIMPOBK
A
OINIK-3 CIOCOGHOCTBIO 3nanus: TTOPOI'OBBIN

HCII0JIB30BaTh 1.0cHOBHEBIE 3nanusa:

OCHOBHBIC 3aKOHBI | MUKPOOHOJIOTHYECKHE 1.ocHOBHBIE

€CTECTBCHHOHAYYH | IOHSTH, MHUKPOOHOJIOTHYECKHUE

BIX JUCHMIUIMH B | OMOJIOTHYECKHUE HOHSITHS, Ouosiornueckue

npoeCCHOHANIBLHON | 3aKOHBI W SIBJICHUS; 3aKOHBI U SIBJICHUS

JesITeIbHOCTH 2.0co0eHHOCTH Ymenusn:
MopdoJoruy, 1. omepupoBaTh 3HAHUSIMH O
Pa3MHOKEHUHU u MeTo1ax rmoceBa Ha
reorpaduaecKoro Jlexuun Cemunap NUTAaTeNbHBIE  CPElbl ISt
pacnpocTpaHeHus IlpaxTirieckue saHATAA Pecpepar HOJY4YEHHUS] YHUCTBIX KYJIBTYP
MHKPOOPTaHHU3MOB; CamocrosrenbHas pabora 3auer apOOHBIX W aHA’POOHBIX
3.poib Oaktepuii
MHKpPOOPTaHM3MOB B Baanenus:
pupoie u 1.TeopeTHYECKUMH  3HAHUAMU
XO3IMCTBEHHOU 0 TIPOUCXOXKJIECHUHA BHPYCOB,
JEeSTeTbHOCTH MTUIIEBHIX TOTPEOHOCTAX U
YeJoBeKa. 0coOeHHOCTAX MeTabomu3Ma
YmeHus: MHUKPOOPTaHH3MOB
1. OTIepUpPOBAThH MOBBIIIEHHBIA
3HAaHHUAMH O METOoJax 3HaHun:
oceBa Ha 1.ocHOBHEBIE
MIUTaTeNbHBIE  CPEeJIBI MHUKPOOHOJIOTHYECKHE




VIS MOJTyYCHUS
YUCTBIX KYJIBTYp
a’POOHBIX u
aHa3pOOHBIX
OakTepuii;
2.1uaeHTH()HUIHPOBATh
BBIJICJICHHBIC
KYJBTYDHI,

3. OIEPUPOBATH
3HAHUSAMH O METOJaX
MOCTAaHOBKKA  OITBITOB
o KOHBIOTaIINH,
Tparchopmanuy,
TPaHCIYKIHH
Baanenus:
1.TeopeTHueCKUMU
3HAHUSAMU 0
MIPOUCXOKICHUH
BHPYCOB, TTUTIIEBBIX
MOTPEOHOCTSIX U
0COOEHHOCTSIX
MeTabonm3ma
MHUKPOOPTaHU3MOB;
2.MeToJaMH
BBIICJICHUS u
KYJIbTHBHPOBAHUS
MUKPOOPTaHU3MOB, HX
MHUKpPOOHOJIOTHIECKOTO
HCCIICI0BaHNUS,

3. HaBBIKAMU
WCTIOJIb30BaHUS
MOJYYEHHBIX 3HAHUH B
Hay4YHO-
HACCIIEA0BATEIbCKON
pabore, pu
OCYIIECTBICHUU

IIOHATHA, OHOJIOrHYECKHe

3aKOHBI " SIBJICHHS;
2.0cobeHHocTH  MOp(doIIoruy,
Pa3sMHOKECHUH u
reorpauuecKoro
pactpoCTpaHeHUs
MHUKPOOPTaHU3MOB;

3.poJIb  MHKpPOOPraHWU3MOB B
NpUpoOJEe U  XO35UCTBEHHOU
JesITeIbHOCTH YeJIOBEKa.
Ymenus:

1. omepupoBaTh 3HAHUSMU O
METOAaX rnocena Ha
nuTaTeNbHble  CpeAbl  JUIs
MOJYYCHUS! YHUCTBIX KYJIBTYP
aIpOOHBIX W  aHA’POOHBIX
OaxTepui;

2 .MACHTUQHUIINPOBATD
BBIJICJIEHHBIE KYJIBTYPBI,

3. omepupoBaTh 3HAHUSAMU O
METO/IaX MOCTAHOBKU OIIBITOB
o KOHBIOTalluH,
TpaHchOpMaLUK, TPAHCAYKLIHH
Baagenus:
l.TeopeTHUEeCKUMHI  3HAHUSIMH
0 TPOHMCXOXKICHHHU BHPYCOB,
NUILIEBBIX NOTPEOHOCTAX U
0COOEHHOCTAX  MeTadom3Ma
MHUKPOOPTaHU3MOB,;
2.MeTOJaMH  BBIACTCHUS U
KYJIbTUBHPOBAHUS
MHUKPOOPTaHH3MOB, ux
MHUKPOOHOJIOTHYECKOTO
UCCIIeIOBAHUS,

3. HaBBIKAMH WCIIOJIb30BAHUS
MOJTYYCHHBIX 3HaHUH B




npodeccuoHambHON

HayQHO-HCCHCﬂOBaTeHLCKOﬁ

JESITENbHOCTH paborte, IpH OCYLIECTBICHUI
po¢eCCHOHATTEHOM
JeSITeTbHOCTH
OIIK-5 cnoco6HoCTbio Kk | 3Hanus: ITOPOTOBBIN
1.ocobennoctn 3unanus:
NMOWUCKY M| yrptpactpyktypst  n 1.ocobennoctu
NepBUYHOIA XMMHYECKOTO COCTaBa, YIABTPACTPYKTYPBI u
FeHeTHKH MUKPOGHOI XUMUYECKOT0 COCTaBa,
obpaboTke KIETKIL: TCHETUKU MUKPOOHOH KIJIETKH
Hay4HOW n | 2.0cHOBHBIE (QyHKIMU YmeHnus:
MHKPOOPTaHH3MOB: l.omepupoBaTth 3HAHUAMH O
Hay4Ho- TIUTaH¥e, JIbIXaHHE, METOAaxX BBIJICJICHUS 51
TEXHUYECKOI DPa3MHOMKEHHE, UACHTH(PUKALUN  pa3IMYHBIX
(epMeHTaTHBHYIO MHUKPOOPTaHU3MOB
MHdopMaLmm AKTUBHOCTD; Biaagenus:
3.CrI0co0bI l.TeopeTnueckuMu
KyJIbTHBUPOBAHHUS Jlexuun Cemunap HaBLIKAMH U3y4eHHs
Gakrepuii, rpuGoB W [TpakTudeckue 3aHATUS Pedepar MUKPOOPTaHH3MOB
BUPYCOB CamocrosiTensHas paboTta 3auer MMOBBIIEHHBII
Ymenus: 3HaHu:
1.onepupoBath 1.ocobennoctu
3HAaHMSIMH O METOoJax YIIBTPACTPYKTYPHI u
BBIJACJIICHUA 148 XHMHYECKOIrO COCTaBa,
uneHTuukanuu FEHETHKH MUKPOOHOM KJICTKH;
Pa3NUYHbIX 2.0CHOBHbIE GbyHKIMN
MHUKPOOPTaHU3MOB; MHUKPOOPraHU3MOB: IHUTaHHE,
2 .MHTEePIPETHPOBATH IBIXaHueE, pa3sMHOXXEHHE,
pe3yabTaThI (hepMEeHTATUBHYIO aKTHBHOCTB;
MHKPOOHOJIOTHYECKHX, 3.croco0Bl  KYJIBTUBUPOBAHUS
BUPYCOJIOTHUECKHX U Oaktepuii, rpuOOB U BUPYCOB
AMMYHOJIOTHYECKUX Ymenus:
HCCIIEI0BaHUH; l.omepupoBaTh 3HAaHHAMH O
3.MHTEPIPETUPOBATD METOAax BBIJICJICHUS u
pe3yIbTATHI WICHTH(PUKAIMK  pa3IUYHbIX




COOCTBEHHBIX

HCCIIe JOBAHMI
Baagenus:
1.MpakTHYECKUMHU
HaBBIKAMU  HM3YYCHHS
MHKPOOPraHU3MOB,
2.0MOXUMHYECKUMH U
(hM3HOIOTHYECKUMHU
9KCTIEPUMEHTATLHBIMH
METOZIAMU  U3YUYCHHUS
MHUKPOOPTraHU3MOB;
3.Te0peTUYECKUMU
3HAHUSAMHU 00
0COOEHHOCTIX
CTpOCHUS  OaKTepHid,
apxed U BHUPYCOB H
(yHKIUSIX ux
OTJICNIBHBIX CTPYKTYP

MUKPOOPTaHU3MOB;
2 .MHTEPIPETHPOBATH
Pe3yIbTATHI
MUKPOOUOJIOTHISCKUX,
BUPYCOJIOTUYCCKUX U
AMMYHOJOTHIESCKHX
HCCJICAOBaHUM;
3.MHTEPIPETHPOBATH
pe3ybTaThl COOCTBEHHBIX
HCCIeIOBaHUI

Baagenus:
1.TeopeTHYECKUMHU HABBIKAMHU
U3yUYEHHUS MUKPOOPTaHU3MOB;
2.0MOXUMUYECKUMHU U
(hU3HOIOTHYECKUMHU
9KCTIEPUMEHTATHHBIMH
METOJIaMH M3Y4YCHUS
MHUKPOOPTraHU3MOB;
3.TEOpPETUUCCKUMH 3HAHUSIMHU
00 0COOEHHOCTSAX CTPOCHUS
OaxTepuii, apxel U BUPYCOB U
(YHKIHUAX UX OTACTBHBIX

CTpyKTYp
OIIK-6 3HaHUEM HOpM | 3HAHHUS: [TOPOI'OBBIN
TEXHUKH 1.mpaBua paboThl B 3nanus:
0€30MaCHOCTH M | MUKPOOHOIIOTHYECKOM 1.mpaBuna padoThI B
YMEHHEM nabopaTopuu 1 MHUKPOOHOJIOTMIECKO#
peanu3oBaTh HMX B | COOIIOICHHE TEXHUKH Jlexuun Cemmnap nabopaTopuu U COOMIOICHIE
1a0OpaToOpHBIX U | 6E30MaCHOCTH IIPH TlpakTuieckue sanATHs Pedepar TEXHMKH 0€30IaCHOCTH IIPH
TEXHOJIOTMYECKUX | paboTe ¢ CamocrosrensHas pabora 3auer paboTe C MHKpPOOpraHM3MaMH
YCIIOBHSIX MHKPOOPTaHU3MAaMHU; Ymenns:
2.MeTObI 1. omepupoBaTe 3HaHHAMH O
MHUKPOCKOIIHH, MeToaax HPUTOTOBJICHHUS
HUCIIONb3yEMBIE B MHKPOIIPENapaToB
MUKpPOOHOJIOTHH; Biaanenus:

3. IPUHIUIIBI

l.TeOpeTquCKI/IMI/I SHaHUAMU




KJaccu(uKay 1
TaKCOHOMUH
MHUKPOOPTaHU3MOB
Ymenus:

1. ONEPUPOBATH
3HAaHWSIMH O METOoHax
MPUTOTOBJICHUS
MHUKpPOIpEnaparos;

2. OIEPUPOBATH
3HAaHMWSIMH O METOHax
OKpAaIlInBaHUS
MHUKpPOIpEnaparos;

3. OIEpPUPOBATH
3HaHWSIMH O METOJax
MHUKPOCKOIIMPOBAHUS C
MMMEpPCUOHHOU
CUCTEMO.
Baanenus:
l.TeopeTndecKuMH
3HAaHUSIMU 0
TaKCOHOMHUYECKOM
PpacroIoKeHUH
MIPOKApHUOT U BHPYCOB,
OCHOBHBIX
HaIpaBJICHUSIX B
cucTeMaTuke
MPOKAPHUOT;

2. TEOPETHICCKUMHU
OCHOBaMH paboOTBl B
MHUKPOOHOJIOTHUECKON
nabopaTopuu;
3.HaBBIKAMHU
HCTOJIBb30BaHUS
MOJYYEeHHBIX  3HAHUM
MPU HU3YYEHUH JPYTUX
JUCLUIUIMH, a TaKxke

0 TAKCOHOMHUYECKOM
PAacIIONOKEHNH IPOKAPUOT U
BUPYCOB, OCHOBHBIX
HalpaBJICHUAX B CUCTEMATHKE
IPOKapuOT
MOBBIIIEHHBIA

3Hanus:

1.mpaBua paboTHl B
MHUKPOOHOIIOTHIECKON
nabopaTopuu v COOTIOICHNE
TEXHUKHU 0€30MaCHOCTH TPU
paboTe ¢ MUKPOOpPTaHU3MAMHU;
2.METOJIbl MUKPOCKOIIHU,
UCIIOJIb3yEeMEbIC B
MUKPOOHOJIOTHH;
3.IpUHLMITBL KJIacCUpHUKALUU
N TAaKCOHOMUU

MHUKPOOpPTraHU3MOB
YmMmenns:

l.omepupoBaTh 3HAHUSIMH O
METOAax HpI/II‘OTOBJ'IeHI/IH
MUKPOTPENapaTos.;

2. ONepupoBaTh 3HAHUAMH O
METOJIax OKpaITUBaHHUS
MUKPOIIPEIapaToB;

3. omepupoBaTh 3HAHUSAMU O
METOJaX MHUKPOCKOIHUPOBAHUS
C UMMEPCUOHHOM CUCTEMOM.
Bnapgenus:
1.TeopeTHYECKUMH  3HAHUAMU
0 TaKCOHOMUYECKOM
pPacHONIOKEHUH TPOKAPHOT U
BHPYCOB, OCHOBHBIX
HaIpPaBIEHUSIX B CHCTEMAaTHKE
MIPOKAPHOT;

2. TEOPETHMYECKUMH OCHOBaMHU




npu BBITTIOJTHCHHU N
MMPAKTUYCCKUX 3a1a4

paboTsI B
MHKPOOHOIOTHIECKOMH
nmabopaTopuu;

3.HaBBIKAMU  HCITIOJIb30BaHUS
MOJYYEHHBIX ~ 3HAHWK  NpHU
W3YyYCHHU JIPYTUX JUCIUILTUH,
a TaKKe TpPU BHINOJIHCHUU
MPAKTHYECKUX 3a]1a4

OINIK-3 CIIOCOGHOCTBIO 3nanus: TTOPOI'OBBIN
HCII0JIb30BaTh 1.ocHOBHBIE 3HaHus:
OCHOBHBIC 3aKOHBI | MUKPOOHOJIOTHYECKHE 1.ocHOBHBIE
€CTECTBEHHOHAY4H | TOHATHS, MHUKPOOHOJIOTHYECKHE
BIX JWCHUIUIAH B | OMOJOTHYECKHE TTOHSTHA, OmoJoruYecKre
npoeCCHOHANBLHON | 3aKOHBI W SIBJICHUS; 3aKOHBI U SIBJICHUS
JEeATENLHOCTH 2.0CO0EHHOCTH YmMmenns:
Mopdoorum, 1. omepupoBaTh 3HAHUSAMH O
Pa3MHOXXEHUHU " MeTOJ1aX rmocena Ha
reorpaduyeckoro NUTaTeNIbHBIE  CpeAbl Ul
pacnpocTpaHeHHS MONTyYEHUs] YHUCTBIX KYIBTYP
MHUKpPOOPTaHU3MOB; Jlekiuu CemuHap aOpOOHBIX W aHA3POOHBIX
3.poib [IpakTuueckue 3aHATUSL Pedepar Gaxrepwii
MUKpPOOPraHU3MOB B | (CamocTtosiTenbHas paboTta 3auer Baanenus:
IpUpoJIie " 1.TeopeTHYeCKUMH  3HAHUSMHU
XO034MCTBEHHOU 0 TIPOUCXOXKJIEHUU BHUPYCOB,
JeSTeNbHOCTH MUIIEBBIX MOTPEOHOCTAX U
YeloBeKa. 0COOCHHOCTSIX MeTa0OoIN3Ma
Ymenus: MHUKPOOPTaHU3MOB
1. OTIepUpPOBAThH MOBBIIIEHHBIA
3HAHHUAMU O METOJaX 3HaHun:
oceBa Ha 1.0cHOBHEBIE
MUTaTeNbHBIE  CPEIIBI MHUKPOOHOJIOTHIECKHE
TS MIOJTy4eHUS MOHATHS, Omosornueckre
YUCTBIX KYJIBTYp 3aKOHBI u SIBIICHUS;
a’pOOHBIX u 2.0cobeHHocTH  Mopdooruu,
aHa’pPOOHBIX Pa3MHOXXEHUHU u
OakTepuii; reorpau4ecKoro




2. MACHTUPHULINPOBATD
BBIJICJICHHBIE
KYJIBTYPHI,

3. ONEepUpPOBATh
3HAHUSIMH O METOJaxX
IIOCTAHOBKH  OIIBITOB
o KOHBIOTAIHH,
TpaHcpOpMaIuH,
TPaHCIYKIMN
Baagenus:
1.TeopeTHUECKIMHU
3HAHUSIMUA 0
MPOUCXOMKICHUH
BHPYCOB, MHILEBBIX
MOTPEOHOCTSIX U
0COOEHHOCTSX
MeTadoIM3Ma
MHUKPOOPTraHU3MOB;

2 .METOIaMU
BBIJIEIICHUS 5
KYJIbTHBHPOBAHHUS
MHUKPOOPTaHU3MOB, HX
MHUKPOOHOJIOTHYECKOTO
HCCIIEIOBAHMS,

3. HaBBIKAMH
HCIOJIB30BaHUS
MOJTyYEHHBIX 3HAHUU B
Hay4YHO-
HCCJIEI0OBATEILCKON
pabore, pu
OCYIIIECTBICHUU
npodeccuoHaaIbHON
JIESATENIBHOCTH

pacnpocTpaHeHus
MHKPOOPTaHHU3MOB;

3.p0jib  MHKPOOPIaHH3MOB B
OpUPOAE M  XO3SMCTBEHHOU
JeSITeIbHOCTH YeJIOBEKa.
Ymenus:

1. omepupoBaTh 3HAHUSIMH O
MeTo/1ax rocena Ha
MUTaTeNbHBIE  CPelbl s
MIOJIy9EHUSI YUCTBIX KYIBTYpP
a3pOOHBIX M aHa’pOOHBIX
OaxTepuii;
2.uneHTupUnupoBaTh
BBIJICJICHHBIC KYJIbTYDHI;

3. omepupoBaTh 3HAHUSMU O
METOJIaX ITOCTAaHOBKH OITBITOB
o KOHBIOTAIUH,
TpaHchOpMaIUK, TPAHCAYKIH
Baanenus:
1.TeopeTHYeCKUMH  3HAHUSMHU
0 TPOHMCXOXKJCHHH BHPYCOB,
MUIIEBHIX TOTPEOHOCTAX U
OCOOCHHOCTSIX  MeTadoIm3Ma
MHUKPOOPTraHU3MOB;
2.METOJlaMU  BBIJICJICHUS U
KYJIbTUBAPOBaHUS
MUKPOOPTaHH3MOB, 170'¢
MHUKPOOHOJIOTHIECKOTO
WCCIIC/IOBAHNS,

3. HaBBIKAMH HCIIOJIE30BAHU
MOJyYEHHbBIX 3HAaHUH B
Hay4YHO-MCCJIeI0BATEIBCKON
pabote, npu OCYyILIECTBICHUN
npodeccCHoHaTBEHOM
JIeSITETbHOCTH




OCHOBHAA YACTD

1. OBPBEM YYEBHOW JAUCHUILIMHBI (MOJYJSI) U BHUJbI
YUYEBHOM PABOTbBI

Bun yue6HO# paboThI Bcero wacoB | Ne7
4acoB

1 2 3
1.KonTakTHas pabora o0y4aroIuxcs c 16 16
npernojasateneM (M0 BUAaM Y4eOHBIX 3aHSATHIA)
(Bcero)
B toM uncae:
Jlexuuu (JI) 8 8
[Mpaktnyeckue 3anstus (I113), Cemunaps (C) 8 8

JlabopatopHsle pabotsl (JIP) - -
2.CamMocrosiTenbHas paboTa cTyaeHTa (Bcero)
B ToMm uncne - -

CPC 6 cemecmpe: 20 20

KII - -
K 0

ypcoBas paboTa XP

Hpyrue Bugsr CPC:
[MonroToBka K CEMHUHAPY 8 8
IoxroTtoBka pedepara 6 6
[ToxroToBka Kk 3a4eTy 6 6
CPC 6 nepuoo ceccuu

3ader (3), 3 3
Bun npoMexyTouHoil artecTauu

sk3ameH (D)

4acoB 36 36
HUTOI'O: O6mas TpyJ0eMKOCTh —— 1 1




2. COIEPXKAHUE YYEBHOUN JUCIATIIVHBI

2.1. Conep:kanue pa3ejioB y4eOHOW AMCIUTIIAHBI

No Ne
a
ceM p N Coneprxkanue paszena B TUIAKTHISCKUX
310 HaunmMeHnoBanue pasjena yueOHOU TUCHUTLTHHBI
ectp eIMHNLAx
en
a
a
1 2 3 4

IIpenmer, OOBEKTHI M METOIBI HCCIICIOBAHHIMA
Mukpobuonorun. CucreMmaTtuka. THITBI THTAHUSL.
KoHCTpyKTHUBHBIH u SHEPIreTUUCCKUI
MeTaboIM3M

[Mpeamer, 3amauu, METOIBI MHKPOOHOJIOTHU
(MHKpPOCKOIHS, METO CTePUIN3ALIUU, METO b
MOJy4YEeHHUS YHCTBIX KYJIBTYD u
KyJIbTUBUPOBAHHE  MHKpPOOPTraHM3MOB  Ha
IUTATEeIbHBIX Ccpefax). McTtopus pasBUTHS
MHUKPOOHOJIOTHH. OtkpeITHE
MUKpoopranusmMoB A. Ban JleBeHrykom.
Padorsr JI. TIlacrepa, P. Koxa, HU.N.
MeuHuKOBa, H.®. lamanes, C.H.
Bunorpazacskoro u Ip. PasButue
OHOXHMHUYECKOTO HalpaBJIeHUs
MukpoOuonoruu. Ilocnennue  IOCTHXKEHUS
MHUKpPOOHOJIOTHYECKO  Hayku. Beinenenue
CaMOCTOSATENIBHBIX JUCHIUIUIHH! o01eit
MHUKpPOOHOJIOTHH, MEIULUHCKOH,
BETEPUHAPHOM, CEIIbCKOXO03UCTBEHHOM,
KOCMHYECKOH, paaMLMOHHON
MHUKpoOHonorun, Bupyconorun. CTpyKTypa
OpraHW3allMd  MPOKAPHOTHYECKOM  KJIETKH.
Mopdomorus, YIBTPaCTPYKTypa u
MaKpOMOJIEKYJISIpHAasl ~OpraHM3aIUs  KJIIETOK
IIPOKAPUOT. CtpyKTypHBIE pasnuuus
I'PaMIIOJIOKUTENBHBIX M TPaMOTPUIATEIbHBIX
Oakrtepwmii. [NMKOKamUKC, KamCynbl, YEXJbI.
VX 3HaueHue Npu B3aUMOACUCTBUU KIIETOK
MPOKApHUOT C OKPYXKAIOIIEH CPelor U MEXKIY

co0o1. MemOpaHHBIH ammapar
MPOKAPHOTHYECKON KJIETKH:
UTOIUIa3MaTH4eckass MemOpaHa  (cocras,
CTPYKTYpa, ¢GyHKIHA); oOpa3oBaHue
MeMOpaHHBIX CTPYKTYp (mu3ocom,
xpomarodop, a’pocom, MarHuTOCOM,
XJIOPOCOM 3eJIeHbIX OakTepuil, pUKoOUINCcOM
nuaHo-Oaktepuii W ap.).  lwurommazma
OakTepHuambHOU KJIETKU: LUTO301b,

puOOCOMBI, HYKJICOWA, TJIasMHUIBI M JAPYyTrHe
TCHECTUYCCKHC DJICMCHTBI. 3amnacHbie
BemlectBa: nomudocdarsl, cepa U Ip.
[MoguxHOCT,  OaKTepHAIBbHBIX  KIJICTOK.
Kryrtnku (cTtpoeHne, MEXaHU3MBI BIKCHUS).
IMumu.  Kinero4yHble  BBIPOCTBI:  IIPOCTEKH,
ruper, munel.  CnopoobpazoBanne y
Gakrepuii. PasHooOpa3ne MUKpOOPTaHU3MOB U
IIPUHIMUIIBI TTOCTPOCHUSA HX KHaCCI/Iq)I/IKaLU/H/I.
OCHOBHEBIE IIPU3HAKHU, HCIIOJIB3YEMBIC IIpU

KJIacCUpUKAIIN MIPOKApHUOT:
MOpP(OJIOTHYECKHE, (U3NOIOTHYECKHE,
OHMOXHMHUECKHE, 9KOJIOTHUYECKHE,

reHeruyeckue. Hymepuueckas cucTemaruka.
XeMOTaKCOHOMHSI. PuGocomusle




HYKJIEHHOBBIC KHUCIJIOTHl KaK 3BOJIIOIIMOHHbIE
xpoHoMeTpsl. CrucremaTnka npokapuot mo Jl.
Bepru. ITonsarre o Tunax mutaHus OaKTepHid:
¢dororpodus M xeMoTpodus; aBTOTPOdUI M
reTepoTpodus; JTUTOTPO(US U OPraHOTPO-
¢us; MIPOTOTPOQHI u ayKcoTpo(sr;
MHUKCOTpO(BI. [ToHATHE 0 KOHCTPYKTHBHOM H
SHEPreTUUECKOM MeTabonn3Me. ACCUMMIISLINS
YIJIEKUCIIOTHI aBTOTPO(HBIMH u
reTepoTpOopHBIMU MHKPOOpPTraHU3MaMH,
Pubyne3obudocdaruplii LUK U ApyTrue MyTH
YCBOGHUS YIVIEKUCIOTO Tra3a aBTOTpO(daMH.
3HaueHHe IMKJIa TPUKapOOHOBBIX KHCIOT AJIS

OMOCHHTETHYECKHX HPOLIECCOB.
XemoaBToTpohHas ACCHMMJISIIIHS CO,
(ynmomuHaHme 0 HUTPUPHUIAPYOIITIX
OakTepusx, HUTPATHBIX OaKTepusIx,

JKene300aKTeprsIX, BOJOPOAHBIX OaKTepHsX);
ycBoenue Cl-coeamHEHUH TreTepoTpodamu;
a30THOE MUTaHHE MHUKPOOPIaHU3MOB.
bpoxenue:  MacnsHOkucioe — (MCTHHHOE,
aleTOHOOYTHIIOBOE, cOpaxuBaHUe
MEKTUHOBBIX BEIIIECTB, KJIETYATKH,
aMHHOKHCIIOT), CIIUPTOBOE, MOJOYHOKHCIIOE,
MPONTMOHOBOKHCIIOE, MYpaBbUHOKHCIIOE.
Hcropus otkpeitus. CymmapHas peaxuus.
Bo30ynurenu u ux nonHas Mopdonorndeckas
XapaKTEePUCTHKA. XuMu3M Tiporecca.
ITotpeOHOCTH B mHTAaTENBHOM CyOCTparte.
[Mpumenenne. AnHadpoOHOE U  a’pobHOE
OKHCJIEHHE OPTaHMYeCKUX CyOCTpaTOB. DTalbl
a’poOHOTO JIBIXaHUSI: TJIMKOJIU3,
OKHCJIUTEIIBHOE JIeKapOOKCHUIINPOBaHUE
[IUPOBUHOTPAJHON KUCJIOTBL; LIUKJI JTUMOHHOM
kucnotel (ki Kpebca).  DnexTpoH-
TpPaHCIIOPTHAsl ~ JbIXaTelibHas  Lenb, ee
ocoOeHHOCTH Yy mpokapHoT. [Ipencrasurenwy,
OKHCIISAIOIINE Kpaxmail, LEIJUTIONO3Y,
MEeKTUHOBBIE  BEIIECTBA, JIMTHWH, O€JIKH,
JKHPBI, YTIIEBOJJOPO/IBL. Oxwucnenue
OakTepusIMM  HEOPraHWMYECKHX  BEIIECTB:
HUTPpUDHULHPYIOLIHE Oakrepum,
cepobaKkTepun, >Kene300aKTepur, OKHCIECHUE
MOJIEKYJISIPHOTO BOJIOpOJia, aMMOHH(DUKAILS,

azoTdukcHpyrOe  OaKTepUH, MEXaHU3M
(uKcany MOJIEKYJISIPHOTO a30Ta.
Bimusane ¢akrtopoB BHemHeH cpeapl Ha | OTHOIIeHHE MHUKPOOPTaHHU3MOB K
MUKPOOPTaHU3MBI. B3aumoneiicteue c | Temmepatrype  (ICHXpOGMIBL,  Me30(HIIbI,
pacTeHusIMH, KMBOTHBIMH, YeJIOBEKOM. | TepMO(MWIBI, IKCTPEMAIBHBIE TEPMOQIIBI).
buotexnonorus. CoBpeMeHHbIE JOCTHXKEHHs | YCTOHYMBOCTB MUKPOOPTraHU3MOB K
MHUKPOOHOJIOTHH. BBICYIIMBaHHUIO, OTHomeHue Kk pH cpexe.

Ocmoduibl, ramopwisl.  OTHOLIEHWE K
MOJIEKYJISIPHOMY ~KHCJIOPOAY — a3poOHBIE
MHUKPOOPTaHU3MBI, obyuraTHbIe "
(dakynpTaTHBHBIE aHa’poObl. BiusHue Ha
MHKPOOPTaHU3MBI COJHEYHOTO H3IyUYCHHS,
nckycctBeHHoro Y® u MK - usmyuenus,
panvoBOIIH, YJIIbTPa3ByKa. Bnusaue
XMAMHUYECKHX  BEUIECTB OpPraHHYECKOH U
HEOpPraHUYECKOMI TIPUPOJBI Ha
MHUKPOOPTaHH3MBI. B3anmocss3b
MHUKpPOOPIaHU3MOB ¢ pacTeHusiMu. Puzocdepa.
Mukopusza. KinyOeHbkoBble — Oakrepuu  —




CUMOHMOHTHI 0000BBIX. PONb aKTMHOMHILIETOB.
Cum0Ouno3, accomuanud ¢ GoToTpodamu.
OUKOOMOHTH Yy JIMIIaWHUKOB. OMU(PUTHAS
MuKpodopa pacteHnil. DuTomaTOreHHBIC
MHKPOOPT'aHH3MBI. BzaumocBs3b
MHKPOOPT'aHH3MOB c JKUBOTHBIMH.
MUKpOOpPraHU3MBl — CHMOWOHTHI TYOOK,
4yepBel, MOJUIIOCKOB, IOroHodop, pbHIO U
JOPYTHX YKHBOTHBIX. VYuactue
MHUKpPOOPTraHM3MOB B O0pb0€ C BpEIUTEIIMHU
CeNTbCKOXO3SICTBEHHBIX pacTeHuii.
Mukpodopa KHIIEYHOTO TpaKTa >KBAYHBIX
JKMBOTHBIX B CBSI3U C OCOOCHHOCTSIMH HX

NHUTaHUA. HopwmanbHas MHKpodIopa
YgeroBeKa. 3HaUCHHE MHKPOQIIOPHI B KHU3HH
YeIIoBeKa. Jm3bakrepno3 u ero
HpenynpexIeHue. [TaTorenHsle
MHKPOOPTaHH3MBI u UMMYHHTET.
OcoOCHHOCTH BO3HHKHOBCHHS, INPHUpOa H
MHOTr000pasue OMOTEXHOJIOTMICCKHUX
MMpoueccoB, OCHOBAHHBLIX Ha IMPUMCHCHUU
MHUKPOOPTaHH3MOB. Bo3moxHocTH
OHOTEXHOJIOTHH. IlepcniexTUBBI

HCIIOJB30BaHMS JTOCTHKCHUM OHOTEXHOJIOI MU
B MNPOMBIIUJICHHOCTH, MCEAWIHHE, CCJIBCKOM
XOSHﬁCTBe, OHCPICTUKEC, 3KOJIOTNHN

Buoreoxummveckas JeATENbHOCTh
MHKPOOpraHH3MOB.  KpyroBopoT  yriepona,
azota, pocdopa, xKenesa H Ceprl

VYuacrue MHKPOOPTaHH3MOB B
OMOTCOXMMHYECKHX  LUKJIAX  COCIUHCHHUH
yriiepoga, a3ora, Cepbl W Jp. OSJIECMEHTOB.
3HauyeHue MHKPOOPTaHH3MOB B
re0JIOTHYECKUX Mpoueccax: B GOpMUPOBAHUH
KOpBbI, BBIBCTPUBAHUU, BbIIIICJIAYMBAHUHN
TOPHBIX HOPOJ, PyA00Opa3oBaHHUU. Y CIOBUS
oOuTaHHMA  MHKPOOPTraHM3MOB B  IIOYBE.
I'ymycoobpa3oBanue. VYyacrtue
MHUKpPOOPTraHM3MOB B ()OPMHUPOBAHUHU COCTaBa
aTMoc(epbl, poOJb MHKPOOPTaHM3MOB B
BO3HHKHOBCHHH NAPHUKOBBIX Ta30B.

HpCI[MeT, 0OBEKTHI U MCTOJbI BUPYCOJIOTUH

Uctopus pa3sutus Bupyconorun. CTpoeHHE U
cUMMeTpus BUpPYCOB. [IpocTBle W CIIOKHBIC
BUpYychl.  Xumuueckuit cocraB. ['eHom.
Bupycupie Oenku. Jlumupel.  YTIEBOJIHL
Penponyxrmst BupycoB. OCHOBHEIC IPHUHIIUATIBI
KaccuduKarum. Bakrepuodarm.
XUMHUYECKUH COCTaB, B3auMoJIeHCTBUE (ara 1
OGakTepun. Craguun B3aUMO/ICHCTBHSL.
®DaromMarHocTiKa U (aroTHIINPOBAHHE.




2.2. Pa3znesibl y4eOHOM JMCUMILVIMHBI, BUAbI Y4eOHOI 1esiTeIbHOCTH U (pOpMBbI

KOHTPOJIsA
No N Dopmbl
ceM : Buner yaeOHON AeATeIBHOCTH, BKITFOYAs TEKYILICro
ecT pasit Hanmenosanue CaMOCTOSITETHFHYIO PabOTy CTY/IEHTOB (B Yacax) KOHTPOJIA
pa e paszena yueOHOH yCIIEBaEMOCT
JUCLUIUINHBI u (no
1 JIp I13/C | CPC | Bcero Heoenm
cemecmpam)
1 2 3 4 5 6 7 8 9
7 1 Ipeamer, 0GbEKTHI U 2 - 2 6 10 Cemunap
METOIbI Pedepar
HCCIIE0BaHAI 1-4
MHUKPOOHOIIOTHH.
Cucrematuka. Tunsl
NIHTaHUSL.
KoHcTpykTuBHBIA 1
9HEPreTHYCCKHI
MeTaboIN3M

2 Biustuue  dakTopos 2 - 2 6 10 Cemunap
BHEIIHEW Cpensl Ha Pedepar
MHKPOOPTaHH3MBI. 5-8
B3aumoneiictBue ¢
PacTEeHHSMH,

JKHBOTHBIMH,
YEJIOBEKOM.
buorexHonorus.
CoBpeMeHHbIE
JIOCTHKEHUS
MHUKPOOHOJIOTHHL.

3 Broreoxumuueckas 2 - 2 4 8 CemuHap
IeSITeIbHOCTh Pedepar
MHKpPOOPI'aHH3MOB. 9-12
Kpyrosopot
yriiepoaa, a30Ta,
tdocdopa, xenesa u
cepel

4 Ipeamet, 00BEKTHI U 2 - 2 4 8 Cemunap
METO/BI Pedepar
BUPYCOJIOTUM 13-16
Paznensr
Z[HCLIHHHHHLI Nel- 8 ) 8 20 36 TpAr
UTOro 3a 8 - 8 20 36
CEMECTP
UTOIro 8 - 8 20 36

2.3. JlaGopaTopHbIi NPAKTUKYM

JlaGopaTopHble paOOTHI 1O NUCIUILIMHE HE TTPETYCMOTPEHBI




2.4. IlpumepHasi TeMATHKA KYPCOBBIX padoT

KypcoBsie paboThl O JUCHUIUIMHE HE MPEyCMOTPEHBI.



3. CAMOCTOSATEJBHASA PABOTA CTYAEHTA

3.1. Buasl CPC

Ne
cemec
Tpa

Ne
pa3nena

HaumeHoBaHue pa3aejia y‘leﬁHOﬁ JHCHUIIINHBI

Buael CPC

Bcero uacos

4

IIpenmer, O0OBEKTEI u METOBI HUCCIIEI0OBaHNMN
MHUKPOOHOIOTHH. Cucrematnka.  Tumbsl  mUTaHUS.
KoHCTpYKTHBHBIN 1 SHEPTeTHIECKIH MeTaboIn3M

MOATOTOBKA K
CEeMHHapY-2;
MOJATrOTOBKA
pedepara-2;
MOATOTOBKA K
3a4ery-2

6 (2+2+2)

Bnusinne ¢akTopoB BHELIHEH cpeibl HA MUKPOOPTaHU3MBI.
BsanMopeiicTBHe C pacTeHHSIMH, )KUBOTHBIMHU, YEIIOBEKOM.
buoTexHonorus. CoBpeMeHHbIE JOCTHKEHUS
MHUKPOOHOIOTHH.

MOJITOTOBKA K
ceMuHapy-2;
MOJTrOTOBKA
pedepara-2;
MOATOTOBKA K
3aueTy-2

6 (2+2+2)

Bbuoreoxumuueckas JCATCIBbHOCTD MUKPOOPraHn3MoB.
Kpyrosoport yriepona, a3orta, pocdopa, sxenes3a u cepsl

MOATOTOBKA K
CEeMHHApY-2;
MOATOTOBKA
pedepara-1;
MOJATOTOBKA K
3auety-1

4 (2+1+1)

HpGHMeT, OOBEKTHI K METOAbI BUPYCOJIOTUHN

MOATOTOBKA K
CEeMHHApY-2;
MOJIrOTOBKA
pedepara-1,
MOJITOTOBKA K
3auety-1

4 (2+1+1)

HUTOI'O B cemectpe:

20

NTOIO

20




3.2. I'padux padoTsl cTyAEHTA
Cemectp Ne 7

®opma
YcnosrHoe
OLIEHOYHOI0 Homep Henenu
N o0o3HaueHue
CpeAcTBa
1 12| 3 |4]5/6 |78 9]10]11)12|13|14]15]|16
Pedepar Ped + + + +
Cemunap Cem + + + +

3.3. IlepedyeHb yueOHO-METOANYECKOT0 00ecredeHus JAJIs1 CAMOCTOSITeIbHOM
PadoThI 00Yy4AIOIIUXCH MO TUCIHUILINHE
3.3.1.KonTtpounbHbie paboTsl/pedepats

IIpuMepHbIe TEeMBbI pepepaToB

1. TakcoHOMUS U KJIaCCU(PHUKALUS MUKPOOPTaHU3MOB.

2. CpaBHEHUE KIETOYHBIX CTPYKTYp IPOKAPHOT U IYKAPHOT.

3. ApxebaKkTepuu U UX MECTO B IBOJIOIIMOHHOM TIpolecce.

4. Ku3Hp GakTepuil B 3KCTPEMAJIbHBIX YCIOBUSIX.

5. Posib MEUKpPOOPTraHU3MOB B KPYTOBOPOTE a30Ta B IPUPOJE.

6. Tumnbl B3aMMOOTHOIIIEHUH MUKPOOPTAHU3MOB C IPYTUMU OPTaHU3MAMHU.

7. bakTepuu 3KcTpeMalibl, 0aKTepuagbHble 00JIE3HU PacTEHU, OaKTepUaIbHbIC
00JIE3HH YeI0BEKa, aHTUMUKPOOHBIE XUMUYECKHUE MPENapaThl.

8. I'puOBbI MyTelIeCTBEHHUKHU, TPUOBI-IAPAa3UThl PACTEHUI, 3aIIUTA YPOXKasi, TpUObI U
KUBOTHBIE, TPUOBI U YEJIOBEK, TPUOBI TPY>KEHUKH.

9. BakTepun BhI3bIBAIONINE MOKPYIO THUJIb KITyOHEH KapTodes, TyducToro rpuoka,
YepHOU XJIEOHOM MIIeCeHH, TIIIECEHb TTOPaXKaIoue OBOIIN U (DPYKTHI.

10. 3axroueHue npenapaToB B KAHAICKUI WIIM MMUXTOBBINA Oanb3aM. XpaHEeHUE U
PEMOHT MPENapaToB.

11. KBamenue oBonieil.

12. CpaBHUTEIIbHAS OIICHKA KUCIOMOJIOYHBIX IMMPOAYKTOB IO COCTaBY MUKPOQIOPHI.
13. ITony4yeHre MOJOUHOKHUCIBIX MTPOIYKTOB (CMETaHbl, HOTypTa, KyMbICa, XOUTIIAK,
ceIpa, ouduaokedpurpa, MPOCTOKBAILIN).

14. CpaBHUTENBHAS OLIEHKA BO3/1yXa YYEOHbIX, )KUJIBIX, IPOU3BOJICTBEHHBIX
MOMENIEHUI MO COCTaBy U KOJUYECTBY MUKPOOPTAaHU3MOB (TpUOOB U OaKTepuid).
15. J)KuBble BakI[UHEIL.

16. I'enHast MH)KeHEpUs B MEIULIUHCKON MUKPOOUOJIOTHH.

17. Iloustue 00 acenTuke, aHTUCENTHKE, Ie3UHDEKIIUHU.

18. CumOuno03 GakTepuii C paCTCHUSIMH.

19. KimyOeHbpKOBBIE OaKTEpUU U UX 3HAUCHHE.

20. BupycHsbie 3a00eBaHus YeloBeKa (TPUII; octa, mojeoMmuT, ['ematur A, B, C;
D06oma;).

21. @akTOpsl UMMYHHUTETA YEJIOBEKA.

22. BupycHbie 3a0051eBaHUs AKUBOTHBIX UX MPO(PUIAKTHKA U TEPAIIHUs.

23. Bupycsl. [lepeHocunku BUpycOB. BUPYChI U pOJIb KJIETKH XO35MHA B UX JKA3HU.
24. Pycckas mkona mukpoouosoros XIX B (C. H. Bunorpanckuii, B.JI.
Owmensauackuit, .. UBanoBckuit u ap.).



25. KoHcepBupoBaHHEe KOPMOB.

26. buosorudeckoe opyxue

27. 3aboneBanue «2001a»

28. 3HaueHNE TOYBEHHBIX MUKPOOPTaHU3MOB.

3.3.2.MeToMYecKUe PEKOMEHJAlMK I10 OPTraHU3allMi CaMOCTOSTEIHHOM
pa6OTLI CTYACHTA IMPpCaACTABJICHBI B QJICKTPOHHOM HOCO6I/II/I:
http://kpfu.ru/portal/docs/F1211162192/Metodicheskie.rekomendacii.po.organizacii.s
amostoyatelnoj.raboty.studentov.IFMiB.pdf

4. OHEHOYHBIE CPEACTBA Il KOHTPOJISI YCIIEBAEMOCTH H
PE3YJIBTATOB OCBOEHHUSI YUYEBHOU AWCHUIIVIMHBI (cm. @ono
OUECHOUHBIX CPEOCMB)

4.2. PediTUHTOBAsi CUCTEMA OLICHKU 3HAHHUM 00Yy4YaloIUXCs 0 YYCOHON JUCITUTUIHE

PelitunroBas cucrema B Y HUBEPCUTETE HE UCTIOJIB3YETCS.

S. YYEBHO-METO/INYECKOE n NHP®OPMALIMOHHOE
OBECIHNEYEHUE YYEBHOHU JUCHUIIJIAHBI

5.1. OcHoBHas JiuTEepaTypa

KoauyecTBo 3K3eMILISIPOB
Ne ABTOp (bI), HAUMEHOBaHUE, MECTO Hcnoab3yercs: npu
Cemectp Ha

n/n H3IAHUA U U31aTeIbCTBO, TO HM3Y4YEeHUH Pa3ae/ioB B oubHoTEKE xadenpe

1 2 3 4 5 6

Bensicosa, H.A. MukpoOuonorus : yaeOHHK
/ H.A. benscoBa. MuHCK : Bemmsiimas
mkoua, 2012. [DnekTpoHHsIi pecypc]. -

URL:

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

8137

1-4 7 He orp. He orp.

Kypanosa, H.I'. Mukpo6uonorus : yauebHoe
nocobue / H.I'. Kypanoga, I'.A. Kynarazse ;
MHUHHUCTEPCTBO 00Pa30BaHUS U HAYKH
Poccuiickoit ®enepannn, OenepanbHoe
rOCyJapCTBEHHOE OIO/IKETHOE
00pazoBaTebHOE YUPEXKIACHUE BBICIIETO
2 npodeccroHapHOrO 00pa3oBaHus 1-4 7 He orp. He orp.
«MOCKOBCKHI1 ITe1arornuecKmii
TOCY/AapCTBEHHBIN YHUBEPCUTET». - M. :
IIpomereit, 2013. - Y. 1. IIpoxapuoTuueckas
kierka. URL:
//biblioclub.ru/index.php?page=book&id=24
0544

5.2. lonoJiHUTEILHAS JIUTEPATYpPa


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

KoauyecTBo 3K3eMIIsIpOB

Ne ABTOp (bI), HAUMEHOBAHHE, MECTO Hcnoab3yercs npu Cemecr Ha
n/n U3JaHUS U U31aTeJIbCTBO, IO H3y4YeHHMH pa3iesioB P B GuGamorexe
kadeape
1 2 3 4 5 6

MuxpoOuoorus: mporpamma Kypcea / cocT.
1 | A.II. Kpyrnosa, E. C. lBaros; PT'Y um. C. 1-4 7 77 0
A. Ecennna. Pssans : PT'Y, 2008

OO0m1ast BUPYCOJIOTHS C OCHOBAMHU
TaKCOHOMHH BHPYCOB TIO3BOHOYHBIX :
yuebHoe mocodue / A. CuseHIIOB, A.
IInoTHukos, E. lpo3nosa u ap. ;
MuHHUCTEPCTBO 00pa30BaHuUs U HAYKH
Poccuiickoit ®enepanuu, PenepanbHoe
roCy/apCTBEHHOE OI0/KETHOE
00pazoBaTebHOE YUPE)KIACHUE BBICIIETO
npodeccroHansHOT0 00pa3oBaHUs
«OpeHOyprekuit rocynapcTBeHHBIN
yauBepcuteT». OperOypr : OI'Y, 2012.
[DnexTponnsrii pecypc]. - URL:
/Ibiblioclub.ru/index.php?page=book&id=25
9296

4 7 He opr. He orp.

OCHOBBI 9KOJIOTMH MUKPOOPTaHU3MOB:
3 | yuebnoe nocobue / JI. A. Kopocrtenesa, A. 1-4 7 19 0
I'. Komaes. Cankt-IletepOyp : Jlans, 2013

[TaBnoBuy, C.A. MuxpoGuosorus ¢
BUPYCOJIOTHEH 1 IMMYHOJIOTHEH : ydeOHOe
nmocobue / C.A. [laBnoBud. - 3-. MuHCK :
4 Brrmmitmas mkomna, 2013. [DaeKTpOHHBIH 1-4 7 He opr. He orp.
pecypce]. - URL:
/Ibiblioclub.ru/index.php?page=book&id=23
5659

[TaBnoBu4, C.A. MuxpoGuosorus c
MI/IKpO6I/IOHOFPI‘IeCKI/IMI/I HUCCIICAOBAHUSIMMU:
yuebHoe nmocobue / C.A. [1apnoBud.

5 Munck: Brinmiimas mkona, 2009. 1-4 7 He opr. He orp.
[OnexTponnsii pecypc]. URL:
//biblioclub.ru/index.php?page=book&id=14
3864

5.3. ba3bl JaHHBIX, HHPOPMAIIMOHHO-CIIPABOYHbIE ¥ IOUCKOBbIE CUCTEMBI:




1. KomnerotepHas cripaBouHo-1ipaBoBas cucreMa Poccun «Koncynbrantllmocy»
[DnexTponnsiii pecypc] URL: http://www.consultant.ru/. TToapo6GHO u310KeHbI HOPMATHBHO-
MIPABOBBIC aKTHI B 00JIACTH MUKPOOHOJIOTHU U CAaHUTAPHUH.

2. bu6bmorexka 'OCToB 1 HOpMaTUBHBIX TOKYMEHTOB [DnekTpoHHbIN pecypc] URL:
http://libgost.ru/. IIpeacrarieH oOMIMPHBIIA IEPEUYCHb TOCYIAPCTBEHHBIX CTAHIAPTOB U
HOPMAaTUBHBIX JOKYMEHTOB B 00JIACTH MUKPOOHOJIOTUU U CAHUTAPUU.

3. bank mareHTOB: HHPOPMAIIMOHHBINA TOPTAT POCCUUCKHUX U300peTareneii [ DIeKTpOHHBII
pecypc] URL: http://bankpatentov.ru/. IIpuBoasSTCS HHHOBAIMOHHBIE pa3pabOTKK B 001aCTH
MUKPOOHOJIOTUY ¥ CAHUTAPHH.

5.4. Ilepeuenr pecypcoB  HHGOPMAIMOHHO-TEICKOMMYHUKAIIMOHHON  CETH
«uaTepHeT» (manee — ceth «HTEPHETY), HEOOXOAUMBIX JJIT OCBOSHUS TUCITATITUHBI
(Momys)*

1. XKypuan «MoekyssipHasi TeHETUKA, MUKPOOHMOJIOTHSI U BHPYCOJIOTHSD: SJICKTPOHHBIH
xypHain. URL: http://www.mgmv.ru. )XypHan ocBemiaer Hanbosiee akTyajabHbIC TCOPETHYCCKUEC H
NPUKIAJAHBIC [POOJEMbl MOJICKYJSIPHOW TEHETHKH TMPO- U  JYKApPUOTHBIX OPraHU3MOB,
MOJIEKYJISIPHOM MUKPOOHOIOTUN ¥ MOJICKYJISIPHOI BHPYCOJIOTHH.

2. Kypnan «lIpuknagHas OHOXUMHS U MHKPOOMOJOTHS»: ANEKTPOHHBINA xypHan. URL:

http://www.inbi.ras.ru/pbm/pbm.html. Xypuan ny6nukyer opuruHanbHble CTAaTBH MO UCCIEIOBAHUAM B
06J1acTH GUOXUMHUHU ¥ MUKPOOHOJIOTHH, KOTOPBIE UMEIOT UM MOTYT UMETh IIPAKTUYECKOE IIPUMEHEHHE.

3. XKypuan «KiuHUYecKass MHKPOOHONOTHS W aHTHMHKPOOHAs XHUMHOTEpAIus».
anekTpoHHbld kypHas. URL: http://www.m-vesti.ru/ B kypHane NpUBOASTCS CTaThH,
MOCBSIICHHBIE COBPEMEHHBIM JOCTH)KEHHSIM B 00JacTH MHKPOOHOJOTMU W aHTHMUKPOOHOI
TepaIuH.

6. MATEPHMAJBHO-TEXHMYECKOE OBECIEYEHME YYEBHOM
JUCHMUIIIAHBI (MOIY.JIST)

6.1. TpebGoBanus Kk ayguTopusiM (TMOMEIICHUSIM, MECTaM) JJis IPOBEJACHUS
3aHATHUU:

CranmgapTHO 0OOpY/IOBaHHBIC JICKIIMOHHBIC ayAUTOPUU JJISI TPOBEICHUS
WHTEPAKTUBHBIX JICKIMI: BUACOMPOCKTOP, SKpaH HACTCHHBIN, JIp. 000pya0BaHUE WU
KOMIIBIOTEPHBIN KJIACC.

6.2. TpebGoBanuss K O0O0OpyJOBaHHIO pPabOYMX MECT TMpernojaBaTest U
00yJaroImMXCs:

BuneonpoekTop, HOyTOYK, MEpPEHOCHOW 3KpaH. B KoMmbIOTEpHOM Kiacce
JOJDKHBI OBITH yeTaHoBeHbI cpeactBa MS Office: Word, Excel, PowerPoint u ap.

6.3. TpeboBaHus K CEUATU3UPOBAHHOMY 000PY10BAHUIO:
TpeboBaHus K cieUATU3UPOBAHHOMY 000PYI0BAHUIO OTCYTCTBYIOT.

7. O0pa3oBaTejibHbIe TEXHOJIOTHHU

8. MeTtoanueckne yKazaHus JJisl 00y4arOmIUXCsl M0 OCBOEHUIO TUCHMILIUHBI


http://www.consultant.ru/
http://libgost.ru/
http://bankpatentov.ru/
http://www.mgmv.ru/
http://www.inbi.ras.ru/pbm/pbm.html
http://www.m-vesti.ru/

By yaeOHBIX 3aHATHIA

OpI‘aHI/IS anud JCATCIbHOCTH CTYACHTA

Jlexuus

Hanucanue KOHCIIEKTa JEKLUN: KpaTKo, CXEMAaTU4HO,
MOCJIeIOBATeNbHO (PUKCUPOBATh OCHOBHBIC TIOJIOKEHUS, BBIBOBI,
(bopMyIMpoBKH, 000OIIEHUS; MOMEYaTh BAXKHBIE MBICIH, BbIIEIATH
KJIIOYEBBIE CJI0Ba, TepMUHBL. [IpoBepka TEPMHUHOB, MNOHATHA C
IIOMOIIBIO SHUUKJIONIEANH, CclI0Bapei, CIIPABOYHHUKOB C
BBIMMCHIBAHUEM TOJKOBaHWUH B TeTpaab. (OO003HAYUTH BOMPOCHI,
TEPMHHBI, MaTepUal, KOTOPBIA BbI3BIBAET TPYAHOCTH, IIOMETHUTH U
MOMNBITaTbCS. HAWUTU OTBET B pPEKOMEHAyeMou muteparype. Eciau
CaMOCTOSITEJILHO HE y/AaeTcsl pa3o0paThcsi B MaTepuaie, He0OX0IUMO
chopMynupoBaTh  BOIPOC M  3a7aTh  NpenojaBaTeli0  Ha
KOHCYJbTallUM, Ha IPAKTUYECKOM 3aHATUU. YIENUTh BHHMAHUE
CJIEYIOIIMM NOHSTHUSIM (IEPEUUCIICHUE TOHSITUH) U JIp.

Pedepar

[Touck nmutepatypbl U cocTaBieHue OuONMMOTrpaduu, MCIOIB30BaHHUE
oT 3 10 5 Hay4yHBIX PalbOT, WU3JIOKEHUE MHEHHUS aBTOPOB U CBOETO
CYXJICHUS TI0 BEIOPAaHHOMY BOIIPOCY; M3JI0)KEHUE OCHOBHBIX aCIEKTOB
npobnembl. O3HAKOMHUTBCS CO  CTPYKTypod ©  odOpMIIEHHEM

pedepara.

CemuHap

®opma yueOHO-IPAKTHUYUECKHUX 3aHSITHH, NpU KOTOPOH CTYIEHTHI
00CYXJal0T COOOIIEHUS M JOKJIaJAbl, BBINOJIHEHHbIE HMMU IO
pe3yibrataM  y4eOHBIX 1OJ] PYKOBOJACTBOM  IIPENOJIaBaTelsl.
[IpenogaBatens B 3TOM  ciay4yae  SBISETCS  KOOPAMHATOPOM
o0CYXXJIeHUIl TeMbl CEeMHHapa, MOJArOTOBKAa K KOTOPOMY SIBIISIETCS
obsi3atenpHOM. [loaToMy Tema cemMuHapa W OCHOBHBIE HCTOYHUKHU
OoOCYXXIEeHUSI TPEAbSIBISIIOTCS /10 OOCYXAEHMS JUIsl JI€TalIbHOIO
O3HaKOMJIEHHUs, u3ydeHusa. llenmu oOCyXIeHHI HampaBieHbl Ha
¢bopMupoBaHHE  HABBIKOB  MPOPECCHOHAIBHOW  TMOJEMUKH U
3aKperieHue 00CyKaaeMoro MaTepuaa

[ToaroroBka k 3a4eTy

IIpy moOAroTOBKE K 3adeTy HEOOXOIUMO OPHEHTUPOBATbCS Ha
KOHCIEKTBHI JIEKIIUH, pPEKOMEHAYEMYIO JINTEPATYPY U JIp.

9. [lepeuyeHb UH(POPMALMOHHBIX TEXHOJOT U, HCIOJIb3yeMbIX MPHU
OCYyIIECTBJIEHNH 00PA30BaTEJIbHOIO0 NMPoLEcca Mo AUCHUIINHE (MOTYJII0),
BKJIIOYAsl MlepevYeHb MPOrPAMMHOTI0 o0ecnedeHusi 1 UHGOPMAUMOHHBIX

CIIPABOYHBIX CHCTEM

1.I1poBepka fOMAIIHUX 3aJaHUI U KOHCYJbTUPOBAHUE MOCPEACTBOM IIEKTPOHHOM

ITOYTHI.

2.MlHTepakTUBHOE OOILIEHHUE C TOMOILBIO 3JIEKTPOHHOM MOYTHI.
3. [IpumeHneHue cpencTB MyIbTUMEMA B 00pa30BaTENbHOM Mpolecce (JIEKTPOHHBIE
Mpe3eHTalNH, BUACODUIBEMBI).

10. TpeGoBaHusI K NPOrPAMMHOMY O0ecriedeHH 0 Y4eOHOTr0 Npolecca’

HazBaumue 110

Ne munensun
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11. Unble cBeaeHUs




IIpuioxkenue 1

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

Ilacnopm ¢honoa ouenounvix cpeocme no OUCYUNIUHE 01 NPOMENHCYM OYHO20
KOHMPOA ycneeaemocmu

Ne
n/a

Kontposnmpyemsie pa3iessl (TEMBbI)
JTUCITUTUIAHBL (PE3yIbTATHI TIO
pasnuenam)

Koa xonTponupyemoi
KOMIIETCHITNH ) WJIH €&
YaCTH)

HaumenoBanue
OIICHOYHOTO CPEe/ICTBa

00BEKTBI " METOIbBI
HCCIIeI0BaHUH MUKDPOOHOJIOTHH.
Cucrtemaruka. Tumsr NHUTaHMUS.
KoHcTpyKTHBHBIE M 9HEpreTudyecKuit
METa00IM3M

IIpenmer,

OIIK-3; OIIK-5;
OIIK-6

BiusHue QakTtopoB BHemiHed cpeabl Ha
MUKpOOpraHu3Mbl. BsaumogeiictBue ¢
pPacTeHMSIMM, KUBOTHBIMM, 4YEIIOBEKOM.
buorexHonorus. CoBpeMeHHbIe
JIOCTIDKEHUSI MUKPOOHOJIOTHH.

buoreoxumuueckas JACATCIIBHOCTD
MHKPOOPTaHU3MOB. Kpyrosopot
yriaepoja, a3ota, gpocgopa, xKenesa 1 cepsbl

[Ipenmer, 00BEKTHI u

BUPYCOJIOTHH

METOAbI

3aueT

TPEBOBAHMS K PE3YJIbTATAM OBYUYEHMS 10 YUEBHOM
TCITATUINHE

Hnpexe
KOMIIETEHIMH

Conepxanue
KOMIIETEHIIUMN

JJIeMEeHTBI KOMIIeTeHIINH

HNunexc
JIEMEHTA

OIIK-3

CIIOCOOHOCTBIO
HCIOJIB30BAaTh
3aKOHBI
€CTECTBEHHOHAYYHBIX
IUCLIUIUINH B
npodeccuoHaIbHON
JEATENHHOCTH

OCHOBHBIC

3HATb

1 OCHOBHBIC MI/IKp06I/IOJ'IOFI/I'-IeCKI/Ie
IIOHATHA, OHOJIOrHYecKre 3aKOHBI U

SIBJICHUS

OIIK3 31

2  0COGEHHOCTH

pacnpocTpaHeHHs
MHUKPOOPTaHU3MOB

MopdoIoruu,
Pa3sMHOKEHUHN U Teorpaduieckoro

OIIK3 32

3 poms
npupone u
JIeSITEIBHOCTH YEJIOBEKA

MHKPOOPTaHU3MOB
XO3SIHMCTBEHHON

s | OIIK3 33




yMeThb

1 onepuposats 3HaHHAMH O OIIK3 Y1
METOoJIax IM0CeBa Ha MUTATEIbHbBIC
Cpe/ibl AJIsI IOTYYCHUS YUCTHIX
KyJBTYp a3pOOHBIX ¥ aHaIPOOHBIX
OaxTepuii
2 nnentudummpoats Beienennsie | OIIK3 Y2
KYJbTYPbI
3  omepuposars smammsmu o | OIIK3 Y3
METOJax MOCTaHOBKU OIIBITOB IO
KOHBIOTAIINH, TpaHchopmManmy,
TPaHCIYKITHH
BJAJeTh
1 TCOPCTUYCCKMMHU 3HAHUAIMU O OHK3 Bl
HPOUCXOXKICHUN BUPYCOB,
IUHICBbIX HOTpe6HOCT$1X u
0COOEHHOCTSIX MeTabonu3Ma
MHKPOOPTaHU3MOB
2 weromavu  memenenns  u | OIIK3 B2
KyJIbTUBHPOBAHUS
MHKPOOPraHU3MOB, Ux
MHUKPOOHOIIOTHIECKOTO
UCCIIEIOBaHUS
3  maseamu  wmcnomszopanns | OIIK3 B3
IMMOJTY4YCHHBIX 3HAaHUU B HAay4YHO-
UCCIIEZIOBATEILCKON  padoTe, IpH
OCYIIECTBICHUT
po(heCCHOHAIBHOM JIeATENbHOCTH
OIIK-5 CIIOCOOHOCTEIO K IOUCKY U | 3HATH

MIEPBUYHOM o0paboTke

HAy9HOH W  HAy4HO-

TEXHUYECKOW nHpopMaImu
1 oco6ernnoctu ymsrpactpykrypsr | OITKS 31
U XHMHUYCCKOIo coCraBa, 'CHCTHKH
MHKPOOHOH KIIETKH
2 OCHOBHBIE dynxmm | OITKS 32
MHKPOOPraHU3MOB: IUTAHUE,
JIbIXaHHE, pa3MHOXKEHHE,
(epMEHTATHBHYIO aKTUBHOCTh
3 cmoco6er  xympruupopanus | OITKS 33
OaxTepuii, rpu0OB M BUPYCOB
yMeTh
1 onepupopars smammamu o | OIIKS V1
MeToax BBIJICTICHUS u
UACHTU(OUKALUN Ppa3IUYHbIX
MHKPOOPraHU3MOB
2 wunrepnperuposats pesynstate | OITKS Y2
MHKPOOHOJIOT NYECKHX,
BUPYCOJIOTUIECKUX u

NMMYHOJOTHYECKUX HUCCIEI0BaHUHN




3 untepnperuposars pesyastatst | OIIKS Y3
COOCTBEHHBIX HCCIICIOBAHUH
BJIaA€Th
1  npaxruueckumu  masexamu | OIIKS B1
W3y4YeHHs] MUKPOOPTaHU3MOB
2 OMOXUMHYECKUMHU u | OIIKS B2
(U3N0TOTHIECKUMU
HKCTIEPUMEHTATBHBIMI  METO/IAMH
W3y4YeHHs MUKPOOPTaHU3MOB
3 Tteopernueckumu 3uanmamu 06 | OITKS B3
0COOEHHOCTSX CTPOEHHS OaKTepHid,
apxeil W BHPYCOB M (PyHKIHAX HX
OTHENBHBIX CTPYKTYP
OIIK-6 3HAHHEM HOPM TEXHHUKHU | 3HATh

0e30IacHOCTH M yMEHHEM

peann3oBaTh 1794 B

mabopPaTOPHBIX "

TEXHOJIOTHYECKUX

YCIIOBHUSIX
1 npaguna pa6ors! B OIIK6 31
MHUKPOOHOIIOTHIECKOM
nmabopaTopuu u COOTI0ICHNE
TEXHUKHU 0€30MacHOCTH NpH padoTte
C MHKpPOOPTraHU3MaMH
2 MeTOJIbI MHKPOCKOIIHH, OIIK6 32
UCIIOJIb3yeMble B MUKPOOHOJIOTHH
3 npuHIKIIB KTacCHpUKAIIIT 1 OIIK6 33
TaKCOHOMHHU MHUKPOOPT'aHM3MOB
YMETb
1 onepupopars smammamu o | OIIK6 Y1
MeToax MIPUTOTOBJICHUS
MHUKpPOTpenapaToB
2 onepuposars smammsmu o | OIIK6 Y2
METo/1ax OKpaIluBaHHs
MHUKpPOTpenapaToB
3  omepuposars smammsmu o | OITK6 Y3
METOJaX MHKPOCKOIIMPOBAHUS C
MMMEPCUOHHON CUCTEMOIT
BJIA/1€Th
1 reopermueckumu smanmamu o | OIIK6 Bl
TAKCOHOMHUYECKOM PAacIOJIOKEHUH
MPOKapUOT W BHPYCOB, OCHOBHBIX
HaNpaBJICHUsIX B CHUCTEMaTHKe
IPOKapUOT
2  rteopernueckumu  ocxosamu | OITK6 B2
paboTbl B  MHKpPOOHOJIOTHYECKOi
nmaboparopuun
3  masexamu  ucnoms3opanus | OTIK6 B3

IMOJTY4YCHHBIX 3HAHUM IIpU N3y4YCHUU
APyrux AJUCHUIUINH, a TaKXE IpH
BBITTIOJTHCHUHU MMPAKTUYCCKUX 3a4a4




KOMILJIEKT OLIEHOYHBIX CPEJICTB JIJISI IPOMEXYTOYHOHN

ATTECTAIIUU (BAUYET)
No | ConeprkaHne OLIECHOYHOTO CPEJICTBA HNunexc oneHnBaeMou
KOMITETECHIIUU U €€
AJIEMEHTOB

1. | [Ipenmet u 3anaun MukpoOuonoruu. Pazputue OIIK3 31, OIIKS V1, OIIK3
Mukpoouosorun B XXI cronetuu. Boinenenue psaa B2
CaMOCTOSITEITbHBIX TUCITUATIIINH.

2. | MeToapl KJTaCCHYECKON MUKPOOHOIOTHHI OIIK6 31, OIIK6 32, OIIKS
(MUKPOCKOTIMPOBAHKE, METOBI CTEPHIIA3AITIH, ¥2, O1IK3 B2
METO/IBI TTOJTY9ICHUS YUCTHIX KYJIbTYpP H
KYJIbTUBHUPOBAHUS MHKPOOPTaHH3MOB Ha
MUTATEIBHBIX CPEJIax).

3. | CxoACTBO U pa3nuyue B OpraHU3aINHN KIETOK OIIKS 32, OIIKS VY3, OIIK6
AyKapuoT U mpokapuoT. OCOOEHHOCTH pa3MepoB B2
MHUKDPOOPTaHU3MOB.

4. | Mopdonoruyeckoe pazHoOOpa3ue MpOKapUOTHBIX OIIK3 32, OIIK3 ¥2, OIIK3
KJIeTOK. OCHOBHBIE CTPYKTYPHBIC KOMITOHEHTBI B3
MTPOKAPHOTHBIX KIICTOK.

5. | Knerounast cteHka rpaMmoioKUTENIbHBIX U TPaM- OIIK3 32, OIIK6 ¥2, OIIK3
OTpHUIIATETHHBIX OaKTEPU: 0COOEHHOCTH B2
opraHuzanuu, QyHKIHs.

6. | uromma3zma ¢ BKIFOUCHUSIMH, HYKJICOU: OIIK3 32, OIIK6 Y2, OIIKS
XapaKTePUCTHKA. Bl

7. | BpemeHHbI€ CTPYKTYpPHBIE KOMIIOHEHTHI OIIK3 32, OIIK6 Y2, OIIKS
IPOKAPUOTHBIX KIIETOK (Karcyia, )KI'yTHKH, Bl
buMOpHn).

8. | CnopooOpazoBanue y 6akTepuil (3K30CIOpHI, OIIK3 32, OIIK6 Y2, OIIKS
SHOCIIOPBI, IUCTHI, MUKPOCITOPHI, aKHHETHI ). Bl

9. | [leneHwue KIETKU U CIIOCOOBI PAa3MHOXKEHUS OIIKS 33, OIIK6 Y1, OIIK3

Mukpoopranu3mos (pemnkanus JIHK, cerperanust

B1




HyKJIeoua, GOpMUPOBAHUE MTEPETOPOJIKH MPU
JIeJICHUH KJIETOK IpokapuoT). [loukoBanue GakTepuii.
Kierounblie 1uKIIbl OaKTepUid.

10. | PekoMOMHAIIMK TEHETHYCCKOTO MaTepHala; OIIKS 33, OIIK6 Y1, OIIK3
TpaHchopmanms, TPAHCTYKITHS, KOHBIOTAITHSI. Bl

11.| IlpaBuna HOMEHKIATYPHl U UACHTU(UKALIUN OIIK6 33, OIIKS V1, OIIK6
MHKDPOOPTaHH3MOB (IIOHSTHE BH/A, LITAMMA, KIOHA). | Bo
OCHOBHBIE TIPU3HAKH, UCITOJIb3YEMBbIC ITPU
KJIaccu(puKanyy MpoKapuoT: MOPQOIIOTHIECKHE,
dusnonormueckue, ONOXMMHYECKHIE, IKOJIIOTUICCKHIE,
reHeTnyeckue. Hymepruueckas cuctemaTnka.

12. | Knaccudukanys MEKpOOpraHu3MoB 1o bepru. OIIK6 33, OIIKS 32, OIIK3

32, OIK6 Y3, OIK5 V1,
OIIK6 B3, OIIK3 32, OIIK3
B3

13. | IloTpeOHOCTH MPOKAPUOT B MUTATEIBHBIX AeMeHTax | OIKS 33, OIK3 ¥Y3,01KS
¥ MUKpPOAJIEMEHTaX. THUIIbI TUTaHHS B2
MUKPOOPTaHU3MOB.

14. | Ocobennoctu (hoToCHHTE3a y MPOKAPHOT. [ pymiibI OIIKS 33, OIIK6 33, OIIK3
OpPTaHU3MOB, OCYIIECTBIIOMUX (POTOCHHTE3 C ?)312[&1};;5 ¥2, OIKS BI,
BBIJICTICHUEM U 0€3 BBIICIICHHS KHCIOPO/IA.

15. | ABroTpodnas accummsiius CO, yepe3 OIIKS 33, OIIK6 33, OIK3
pubyne3ooudocharHeiil k. ABToTpodHAS ‘Z’fr’ngrllgs ¥2, ONKS Bl,
accummisiiiusi CO; yepe3 oOpalieHHbIN UK
TPUKAPOOHOBBIX KUCIIOT.

16. | Xapaktepuctuka rerepoTpodoB MO UCIIOIb30BAHUIO OIIKS 33, OIIK6 33, OIK3
OpPraHMYECKOTO BeIIecTBa (canmpouThl, Tapa3wTHI, ?)313[K%I113}§5 ¥2, OIKS BI,
CUMOHOHTHI).

17.| A30THOE TMTaHWE MUKPOOPTaHU3MOB: UCTIOIb30Banue | OIKS 33, OIIK6 33, OTIK3
aMMHaKa, HUITPATOB U MOJICKYJISIPHOTO a30Ta. ?)31,11((;1_1[31;5 ¥2, OIKS BI,

18. | Bpoxenne. MacnssHokHcI0€ OposkeHne (ICTUHHOE U ;)311ch 1?1% OH2K6 03131,K OHK13
aneToHoO0yTuiIoBoe). ctopust OTKpbITUS, CyMMapHast OLIKS B3,5 Osrllfcs Vi, > B,
peaxius, BO30YAUTEIN U UX TOJTHAs
MophostornyecKas XapakTepUCTHKa, XUMU3M
npolecca, HOTpeOHOCTH B MUTATEILHOM CyOcTpaTe,

IPHUMCHCHHE.

19. | COpaxrBaHHE MEKTUHOBBIX BEIIECTB, KJICTYATKH, OIIKS 31, OIIK3 31, OIIK3
aMUHOKHCIIOT, TypruHOB. VICTOpHS OTKPBITHS, giﬁgggfs B2, OTIKS ¥2,
CyMMapHasi peaKIusi, BO30YIUTEIA U UX MTOJTHAS
Mopdotornueckast XapakKTepUCTHKa, XUMU3M
mpoiiecca, MOTpeOHOCTH B MTUTATEIBHOM CyOCTpare,
pUMEHEHHE.

20. | CnuproBoe Oopoxxenne. CymmapHas peakius, OIIKS 31, OIIK3 31, OIIK3

BO30YAMUTENU U UX MOJTHAs MOp(dOoIorunyecKas
XapaKTEPUCTHKA, XUMHU3M Tpoliecca, MOTPeOHOCTH B

Y1, OIIK5 B2, OIIKS V2,
OIIKS 33




NUTATEIBHOM CyOCTpaTe, IpUMEHEHUE.

21. | MonoyHoKHuCI0€ TOMO(DEepMEHTaTUBHOE OpOXKEHUE. OIIKS 31, OIIK3 31, OIIK3
CymmapHas peakius, BO30OyIUTEIN U WX MOJTHAS zﬁggs B2, OIIKS ¥2,
Mophosiornueckas XapakTepuCcTHKa, XUMU3M
nporiecca, MOTPEOHOCTH B MUTATEILHOM cyOcTpare,

MPUMEHEHHUE.

22.| Monounokucioe rerepodepMeHTaTnBHOE Opokenue. | ONKS 31, OIK3 31, OIK3
CymmapHas peaxiusi, BO30yAUTEIN U UX MOTHAS g}h{(zl?gcs B2, OTIKS ¥2,
Mopdoornueckas XapakKTepUCTHKA, XUMU3M
npolecca, moTpeOHOCTH B MUTATEILHOM cyOcTpare,
pUMEHEHHE.

23. | llponmmonoBokucioe 6poxxenue. Mcropus oTkpeiTusi, | OHKS 31, OIK3 31, OIK3
CyMMapHasi peakKius, BO30YIUTENIN U UX MOJTHAs giﬁc(grzgfs B2, ONKS ¥2,
Mopdosoruyeckasi XapakTepUCTUKA, XUMHU3M
npoliecca, TOTPeOHOCTH B MUTATEIbHOM CyOcTpaTe,

OpUMEHEHHE.

24. | MypaBsuHOKHCITIOE OpokeHne. VicTopust OTKPBITHSI, OIKS 31, OIIK3 31, OIIK3
CyMMapHasi peakiusi, BO30yIUTENN U UX MOJTHAs g}iK(S)I?gcs B2, OIIKS ¥2,
Mopdoornueckas XxapakTepuCTHKa, XUMU3M
npoiiecca, MOTPeOHOCTH B MUTATEIBHOM CyOCTpare,

MPUMEHEHHE.

25. | AHaspoOHOe bIxaHue. MUKpOOpTraHU3MBbl, OIIKS 31, OIIK3 31, OIIK3
BOCCTaHABIMBAIOIINE HUTPATHI U IPYTHUE COCTUHCHUS gthrgs B2, OIIKS ¥2,
a3oTa.

26. | Anaspobnoe npixanue. CynbparBoccranapnuBatomue | OHKS 31, OIK3 31, OIK3
Oaktepun. AHaAOPOOHOE JbIXaHUE. giilc(s)l;;cs B2, OIKS V2,
MetanooOpa3ytoiine 6aKTepuu.

27.| AspoOHoe npixanue. [lomHoe n HermonmHOe okucaeHue | OIKS 31, OIK3 31, OIIK3
cybctpara. Posib ukiia TpUKapOOHOBBIX KUCIIOT. X}EK(S)I;;CS B2, ONKS ¥2,

28. | XapaKkTepucTHKa BaKHEUIITUX MUKPOOPTaHN3MOB, OIIKS 31, OIIK3 31, OIIK3
OCYIIECTBIISIOIIUX a3pOOHOE OKUCIIEHHE YTIIEBOJIOB, g}h{(zr?gcs B2, OIIKS ¥2,
MEKTUHOBBIX BEIIECTB, TUTHUHA, OCJIKOB, )KHPOB.

29. | Okucnenne 0aKTepUsIMH HEOPTAHMUECKUX OIIKS 33, OIIK3 33, OIIKS
cyOCTpaToB: HUTPUPHUITUPYIONIE OAKTEPUH. ¥2, OUIKS3 B2, OIIK6 B3

30.| Okucnenue 6akTepusiMU BOCCTAHOBUTEIBHBIX OIKS 33, OIIK3 33, OIKS
COCIUHEHHIA CepBL. Y2, OIIK3 B2, OIIK6 B3

31. | XKenezobakrepuu. OIIKS 33, OIIK3 33, OIIKS

Y2, OIIK3 B2, OIIK6 B3
32. | ITponeccyl aMMOHUPUKAITIH. OIIKS 33, OIIK3 33, OIIKS

Y2, OIIK3 B2, OIIK6 B3
33. | IIpomnecc pukcanmu arMmochepHOro azora. OIIKS 33, OIIK3 33, OIKS

Y2, OIIK3 B2, OIIK6 B3
34.| CBoOOIHOXKMBYIITHE a30T(HUKCATOPHI: 00IIas OIIKS 33, OIIK3 33, OIIKS

XapaKTepUCTHKa, peacTaBurenn. CHMOHOTHYECKUE
a30T¢UKCATOPHI: 0011asi XapaKTePUCTHKA,

Y2, OIIK3 B2, OIIK6 B3




IMPCACTABHUTCIIN.

35. | Biustnue ¢pusznueckux U XuMu4ecKux (akTopoB Ha OIIKS 33, OIIK3 33, OIIKS
6aKTCpI/II/I. Y2, OIIK3 B2, OIIK6 B3

36. | buoreoxummueckas AesITeIbHOCTh MUKpOOpraHu3MoB. | OTKS 33, OIK3 33, ONKS
Y2, OIIK3 B2, OIIK6 B3

37. | Mukpoopranu3Mbl — IPOAYLEHTHl aHTHONOTHKOB. OIIKS 33, OIIK3 33, OIIKS
¥2, OIIK3 B2, OIIK6 B3
38. | Bupycsl. Ctpykrypa. Knaccudukanms. OIIKS 31, OIIK3 B1, OIIKS

33, OIIK3 33, OIIKS Y2,
OIIKS VY2, OIIK3 B2,
OIIK6 B1, OIIKS B3

39. | BzaumoielicTBie BUPYCOB C KJIETKOM XO35MHA. OIIKS 31, OIIK3 Bl1, OIIKS
33, OIIK3 33, OIIKS V2,

OIIKS VY2, OIIK3 B2,
OIIK6 B1, OIIKS B3

40. | Bupychl — Bo30yauTenn 3a00JIeBaHUN YeIoBeKa, OIIKS 31, OIIK3 B1, OIIKS

9 33, OIIK3 33, OIIKS VY2,
pPaCcTCHUH, )KUBOTHBIX U HACCKOMBIX. BaKTepI/IO(l)aI’I/I. ONK5 Y2, OIK3 B2,

OIIK6 B1, OIIKS B3

MOKA3ATEJIA U KPUTEPUU OIEHUBAHUSI KOMIIETEHIIUIA
(IIkaJjbl OlEeHUBAHMS)

Pe3ynbpTaThl BHIMOTHEHUS! O0OYYAIOIIUMCS 3a/IaHU HAa 9K3aMEHE OIEHUBAIOTCS
1O IIKaJIe - M0 NATUOAUIBHON IIKaJIE.

B ocHoBe o1ieHuBaHuA JIeKaT KPUTEPUH TTOPOTOBOTO U MOBBIIIEHHOTO YPOBHS
XapaKTEPUCTUK KOMIIETEHIIMA WM MX COCTAaBJSIONIMX YacTed, (HOopMUpYyEeMbIX Ha
yueOHbIX 3aHsATUAX 1o jgucimiuimHe (Tabmuma 2.5 pabouedt  mporpaMMbl
JTUCIUIIIIAHBI).

«OtanaHo» (5) / «3auTE€HO» — OLIEHKA COOTBETCTBYET MOBBILLIEHHOMY YPOBHIO
U BBICTABIISIETCA 00yYaroUeMycsl, €CJIM OH TJTyOOKO U MPOYHO YCBOMJI IMPOTPaMMHBIN
MaTepuai, HCUeplbIBaIolle, MOCIEAOBATEIbHO, YETKO U JIOTMYECKH CTPOMHO €ro
U3JaraeT, yMeeT TECHO YBA3BIBATH TEOPHIO C MPAKTUKOW, CBOOOJHO CHPABISETCS C
3aJladyaMM, BOIPOCaMU U JPYrMMH BUJAMH TPUMEHEHUS 3HAHWUH, MpPUYEM HE
3aTPYJHSETCS C OTBETOM IpPU BHUJIOM3MEHEHHM 3aJaHHM, MCIONb3yeT B OTBETE
MaTepual MOHOrpaUYecKol IHUTepaTypbl, MPaBUIBHO OOOCHOBBIBAET IMPHUHSITOE
pelieHre, BIaJACeT PA3HOCTOPOHHUMHU HaBbIKAMHU W TPUEMAaMH  BBIIOJHEHUS
NPaKTUYECKUX 3a]1a4.

«Xopoto» (4) / «3a4TeHO» - OLIEHKA COOTBETCTBYET MOBBIIIEHHOMY YPOBHIO U
BBICTaBJISIETCS O00y4aroleMycsi, €CliId OH TBEpPJI0 3HAET MaTepHall, TPaMOTHO U IO
CYILIECTBY M3JIaraeT €ro, He JIOMycKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BONIPOC WJIM BBINOJHEHUU 3a/JaHHUM, TPABUIBHO NPUMEHSIET TEOPETUUYECKUE
MOJIOKEHUSI TPU  PELICHUH NPAKTHUECKUX BONPOCOB M 3ajad, BIaJeeT
HEOOXOUMBIMU HAaBbIKAMU U PUEMAMH UX BBITIOJTHEHUS.

«Y noBneTBOpUTENHHO» (3) / «3aU4TEHO» - OLIEHKA COOTBETCTBYET MOPOTOBOMY
YPOBHIO M BBICTABIISIETCSI 00Yy4aIOIIEMYCsl, €CJIM OH UMEET 3HAHUS TOJIBKO OCHOBHOTO
Marepuana, HO HE YCBOWJ €ro JeTajeil, JOMYCKaeT HETOYHOCTH, AEMOHCTPUPYET
HEJ0OCTATOYHO MIPaBUJIbHBIE bopMyIUpOBKH, HapyILICHHS JIOTHYECKOU




MOCJEAOBATEILHOCTH B  M3JIOKEHUU TMPOTPAMMHOIO MaTepuana, HCHbITHIBAET
3aTpyAHEHUS MPU BBITOJIHEHUH MPAKTUYECKUX PadoT.

«HeynoBnerBoputeabHo» (2) / «HE 3a4Te€HO» - OIICHKAa  BBICTaBJISETCS
oOy4aroriemycsi, KOTOpbIii HE JOCTHraeT MOpPOTOBOTO YPOBHS, JAEMOHCTPUPYET
HEMOHUMAaHUE POOIeMbl, HEe 3HACT 3HAYUTENIbHON YacTH MPOrpaMMHOI0 Martepuala,
JIOIYCKAeT CYIIECTBEHHbIC OLIMOKW, HEYBEPEHHO, C OOJIBIIUMU 3aTPYIHEHUSIMU
BBITIOJIHAET MPAKTUYECKHUE PaOOTHI.



