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1 Hesb u 32124 0CBOEHMS JUCHHUILIUHBI (MOLYJIs1)

Leabio ocBOCHUS NUCUUIUTHHBI (MOIYIs1) sBIsieTCsl GOPMUPOBAHUE Y CTYIEHTOB MPEJCTaBICHUN O
MECTe M 3HAYCHHH MHKPOOHOJOTHU B CHUCTEME OHMOJOTHYECKHUX IUCIMILIAH, 3HAKOMCTBO
CTYJIEHTOB C MHOI000pa3reM MUKPOOPTIaHW3MOB, IPUHIIKIIAX UX KiIacCU(DPUKAIMU U TaKCO-
HOMHUH, COBPEMEHHBIX MOJXO0JaX K MX OMUCAHUIO M aHAJIM3y, 3HAKOMCTBO C BUPYCAMHU -
0c000# TPYMNION )KUBBIX OPraHU3MOB, MPUMEHEHHUE TOJYyYCHHBIX 3HAHUI U HAaBBHIKOB B pe-
IIeHUH TPO(eCcCHOHANBHBIX 33/1a4.

3agayaMu OCBOEHUS TUCHUTUIMHBI (MOAYJIs1) SIBISIFOTCSI:

— co3JaTh CUCTEMY 3HAHUH O MHUKPOOpraHM3Max B IIEJIOM, B T.4. U BHpPYyCaxX, U3YyUUTh UX
Mopdonorudeckre 0COOEHHOCTH U CTIOCOOBI pAa3MHOKCHHUS,

— chopMUpOBaTh MPENCTaBICHUS O MHOT00Opa3MM MUKPOOPIaHHU3MOB, B T.4. U BHUPYCOB,
MPHUHIMIAX UX KIACCU(PHUKAIMU, POJCTBEHHBIX OTHOIICHUSX CHUCTEMATHYCCKUX TPYMI H
BO3MOJXKHBIX ITYTSIX UX 3BOJIIOINH;

— copMuUpoOBaThH MOHUMAHUE POJH MHUKPOOPTaHU3MOB B MPHUPOAE, reorpaduyeckoM pac-
MPOCTPAHEHUH U XO34WCTBEHHOM 3HAUYEHUH.

2 MecTo QuCHMILUIMHBI (MOAYJIAA) B CTPYKTYPe OCHOBHOW NMPo(ecCuoHaIb-
HOI1 00pa3oBaTeILHOM MPOrPaAMMBbI

JucrunauHa (MOAY/Ih) OTHOCHUTCSI K 0a30BOM YacTH OCHOBHOU MpodeccroHaIbHOM 00pa3o-
BaTEJIbHOM IIPOrPAMMBI.
JucrunauHa (MOyIb) n3ydaercs B 3 U 4 ceMecTpax.

3 IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB O00y4YeHHMs MO JAUCIHHUILINHE (MO-
AYJI0)

[TepeueHs MIAHUPYEMBIX PE3YJIBTATOB O0yUYEHUS MO TUCIUTUIHHE (MOIYII0), COOTHECEHHBIX
C TJIAHUPYEMBIMHU PE3yJIbTaTaMU OCBOEHHUS OCHOBHOHM MPOQECCHOHAIBHON 00pa30BaTEIHbHOM MpO-
rpamMmbl (OPMHUPYEMBIMH KOMITETEHLIUSIMH), YCTAaHOBJICHHBIMH B OOIIEH XapaKTepPUCTHUKE OCHOB-
HOI TipodeccuoHaIbLHOM 00pa30BaTeILHON IPOTrPAMMBI, TPUBEIEH HUXKE.

B pe3ynbraTe 0OCBOGHUS NUCIUILTNHBI (MOIYJIs1) 00y4daroUIHiics JOKEH:

3HaTh:

1) TEOPETHYECKHUE OCHOBBI O Pa3HOOOPa3uH MUKPOOPTAHU3MOB M BUPYCOB (KOIBI KOM-
nereniuit — OIIK-3, OIIK-5);

2) 0co0eHHOCTH MOPGOJIOTHH W (PU3HMOIOTUU TIPEACTABUTEICH OCHOBHBIX TaKCOHOB
(xon xomneteHnun — OITK-3);

3) MIPUHITUIIEI CTPYKTYPHOU M (PYHKIIMOHATBLHOW OpraHW3alud MUKPOOOB (KO KOMIIe-
tenruu — OIIK-5);

4) MPUHITUIIEI KJIETOYHOW OpraHU3allid MUKPOOPTaHU3MOB, OMO(PU3MUECKUX U OMOXH-

MHYECKUX OCHOB, MEMOpPaHHBIX MPOIECCOB M MOJICKYJSIPHBIX MEXaHH3MOB >KU3HEACATEIbHOCTU
(xompl komrietenmmii — OIK-5, OITK-11);

5) OCHOBBI yueHHsI 00 HHPEKIUAX U IMMYHUTETE, 0COOCHHOCTH OCHOBHBIX BO30yaUTE-
neit 3a6oneBanuit (koa komnetreHuu — OIIK-3);

Ymersn:
1)  ymertsb paborats ¢ Mukpockonamu (kox kommnereHuuu — OITK-6);
2)  CHnoCOOHOCTBIO MPUMEHSTH COBPEMEHHBIE METOABI pabOThl C MUKPOOpPTraHW3MaMH B



4
1abopaTopHBIX ycinoBusx (kox kommereHmu — OITK-6);

Baagers:
1) xomIuIeKkcOM JabopaTOpPHBIX METOJOB HccienoBannii (ko kommerenuun — OITK-6);
2)  HaBBIKaMU HJICHTU(PUKANUU U KIacCU(DHUKAIIN MUKPOOPTaHU3MOB (KOJbI KOMITIETCH-
nuii — OI1K-3, OITK-6);
3)  OCHOBHBIMH METOJIAMU KYJIBTHBHPOBAHUS MUKPOOPTAHU3MOB (KOJbI KOMIIETEHIIUN —

OIIK-3, OIIK-5, OIIK-6).

[TonHbIe HANMEHOBAHMSI KOMIIETEHITUN TIPEACTABIICHBI B OOIIEH XapaKTepUCTUKE OCHOBHOM
npodeccnoHaIbHON 00pa30BaTeIbHON MPOTrPAMMBI.

4 O0beM U cofep:KaHue TUCHUNINHBI (MOTYJIs1)

4.1 O0beM JUCHUILINHBI (MOAYJIf1), 00beM KOHTAKTHOW M CAMOCTOSITE/b-
HOIl padoThl 00y4arolIerocsi MpM OCBOCHHMH JAUCUHMILIMHBI (MOayJisi), GopmbIl
NMPOMEKYTOUYHOM aTTEeCTANUM 10 JUCIHUTIIHHE (MOLYJII0)
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Ounas hopma oOydeHms ™

3 34, KP 3 108 32 - 32 - 1 0,35 42,65
4 2 4 144 32 - 32 - 2 0,25 77,75
Hroro — 7 252 64 - 64 - 3 0,6 120,4

3aounas popma oOydeHHs

3 34, KP 4 144 2 2 4 - 1 0,35 | 134,65
4 C) 3 108 2 2 4 - 2 0,25 97,75
Hroro — 7 252 4 4 8 - 3 0,6 2324

YcnoBHbIE cokpatieHus: D — 3k3aMmeH, 34 — 3auet, KP — 3ammura kypcoBoii paboThI.

4.2 Conep:kaHue JeKIMOHHbIX 3aHATHI

Ounas ¢popma 00y4eHus

TeMbl JeKIIMOHHLIX 3aHATHI

n/n

3 cemecmp




TeMbl JeKIIMOHHBIX 3aHATHI

Beenenue. [Ipeamer u 3amaum MUKpOOHOJIOTHH, €€ MECTO M POJb B COBPEMEHHOM OMOJIO-
rMy. 3HAYEHUE MHUKPOOPIaHMW3MOB B IPHUPOJHBIX IPOIECCAX, B HAPOJHOM XO3SICTBE U
3/IpaBOOXpaHEHUHN. BO3HMKHOBEHHE M pa3BUTHE MUKpOOHOIOruu. OTKphITHE MUKPOOpra-
Hu3MoB. Ponb JI. Tlacrepa B hopmupoBanuu mukpooOuosoruu. 3nauenue pador P. Koxa,
C.H.Bunorpanackoro, JI.1.MBanosckoro, M.beitepunka, A.KimwoliBepa, A.®@nemunra. Pa3-
BUTHE OTEYECTBEHHOW MMKpOOMOSIOTHH. |J1aBHBIE HampaBiICHUS PA3BUTHS COBPEMEHHOMN
MuKpoOuonoruu. OCHOBHbBIE METObI MUKPOOHOJIOTUYECKUX UCCIIeTOBAaHUI.

CucremaTiika MUKPOOPTaHU3MOB. MUP MUKPOOPTraHU3MOB: 00IIMe IPU3HAKU U Pa3HO0Opa-
3ue. [IpokapuoTHBIE U SYKapUOTHBIE MUKPOOPTAHU3MBI; CXOJCTBO M OCHOBHBIE Pa3IHuMs.
[TpuHIUNIBI KIacCUPUKAIMH TPOKAPHOTHBIX MUKPOOPTaHu3MOB. [IpaBuiia HOMEHKIIATyphI U
unentudukanuu. [IpokaproTel. XapakTepucTUKa OTACIBHBIX TPYII OaKTepuil W apxeu.
DykapuoTsl. KpaTkas xapakTepucTrka rpudoB, BOIOPOCIEH, TPOCTSHIIINX.

[TpoxaproTHbIe MUKpOOpraHu3Mbl. OJHOKIETOYHBIE OAKTEPHUH, pasMepbl U MOPQOIOTHSL.
MHoroknetounbsle Gopmel OakTepuii. CTpoeHue, XUMHUYECKHI COCTaB U (DYHKIIMU OTJENb-
HBIX KOMIIOHEHTOB KJICTOK. CIIM3UCTBIE CIIOU, KAIICYIIbI U YeXJIbl.

Knerounsie crenku ['pamM-monoXuTenbHbIX U I'paM-oTpunaTensHbix 6akrepuii; L-popmbr u
MUKOIUIa3Mbl. JKTIyTHKH, pacnojlo’KeHUe, OpraHu3alys, MEXaHW3M JBWKEHUs. JBHKeHus
ckonp3ammx Gopm. Peaknuu Takcuca. [Tunm, ux 3Hauenue. Kierounas memOpaHa U BHYT-
PHUKJIETOUHBbIE MEMOpPaHHBIE CTPYKTYPBI.

SInepHbIi anmapat: cocTaB, OpraHU3alus M peruiuKanus. Pubocomsl u apyrue opraHeuibl
OakTepuii; MX 3HAaYCHHE. 3alacHble BELIECTBA U JIPYI'Me BHYTPUKIIECTOYHBIC BKJIFOUEHUS.
Cnioco0b1 pazmHoxenus. JnddepeHimpoBka. DHI0CTIOPHI U APYrHe NOKOSAIIHECs GOPMBI.

KynsTuBnpoBanne. HakonurtenpHble KyAbTYphl U MPHUHIMIT 3IEKTUBHOCTH. YHMCTBIE KyIb-
Typbl MUKPOOPTaHU3MOB: METOJIbI IOJTY4YeHUsI U 3HaUYeHHe. OCHOBHBIC THUIBI MUTATEIBHBIX
cpen, MCIOIb3yeMble [T KyJIbTHBHPOBAHHUS MUKPOOPTaHN3MOB (Ki1accu(uKaIus 1mo cocra-
BY, (PM3UYECKOMY COCTOSIHMIO, Ha3HaueHHI0). KynpTHBHpOBaHNE a3pOOHBIX U aHA’POOHBIX
MHKpPOOPTaHU3MOB.

Poct u pasMHOXEHHE MUKpPOOPTraHM3MOB. POCT M pa3MHOKEHHE OTIENBbHBIX MHUKPOOpra-
HU3MOB U monyiasuuid. Bpems renepanuu. 3akOHOMEPHOCTH POCTa YUCTBIX KYJIBTYp NpHU
NepUOINYECKOM BbIpaiuBanuu. Kpusas pocra, 0coOOEHHOCTH OTAENbHBIX (a3. PocT n pas-
MHOKEHHE MHMKPOOPIaHM3MOB IIPU HENPEPBIBHOM KYJIbTUBUPOBAaHWU. CUHXPOHHBIE KYJIb-

TYpPHI.

dusuonorusa MUTAHUSL. CDGpMCHTI:I MHUKPOOPTaHU3MOB. 3HaueHne OTACIBbHBIX JJICMCHTOB
IUTSL JKU3HEACATEIIBHOCTH MUKpOOpraHn3MoB. CoeMHEHHs Yriiepo/ia U a30Ta, UCTOb3ye-
Mble MUKpoopraHu3MaMu. CriocoOHOCTh MHUKPOOPTaHH3MOB UCIIOIB30BaTh Pa3HBIC COCIH-
HeHusi cepbl B Gpocdopa. [TorpeGHOCTD B Kene3e, MarHuM U IPYTruX dJIEMEHTAX.

CrniocoObl MUTaHMS U TOCTYIUICHUS B KJIETKY pa3inyHbIX BemiecTB. Auddysus u tpancnopt.
Vcnonb30BaHne MUKPOOPIaHU3MaMHU BBICOKOMOJIEKYIISIDHBIX COE€JUHEHUH U BEIIECTB, He-
pPacTBOPUMBIX B BOJIE. DHIO- U 3K30IUTO3 y 3yKapuoT. ABToTpodus u rereporpodus. Cre-
NIEHHU reTepOTPOPHOCTH IPOKAPHOT.

10

Tunbel muTaHUs MUKPOOPraHU3MOB: (poTOTpodust U XeMOoTpodus, aBTOTpodus U rerepo-
tpodus; mutoTpodus u opranotpodus. [lpororpodsr n aykcorpodsl. PocToBbIe BemiecTBa.

11

MeTtaboau3mM MUKpPOOPraHu3MOB. KOHCTPYKTHBHBIN U SHEPreTHUYECKUN MyTH METadoIu3a.
OcHoBHbIe (hOopMBI KaTaboM3Ma y MpokapruoT. OO0IIast XapaKTEPUCTHKA TITMKOIN3a, IIEHTO-
3o¢ocharHoro nytu u KADI -nytu.




n/n

TeMbl JeKIIMOHHBIX 3aHATHI

12

Bbpoxenune. Onpenenenue noustus "Opoxxkenne". [lytn cOpakuBaHUs YTIIEBOJOB M JIPYTUX
OopraHudeckux coeauHeHuil. OcHOBHBIE TUIBI OpoxkeHus. OOmas cxema OposkeHus. bpo-
KEHHSI: MOJIOYHOKHCIIOE TOMO- U TFeTepopepMEHTATUBHOE OpOXKEHHE, CITUPTOBOE, MPOIMHUO-
HOBOKHCJIOE, MACISIHOKUCIIOE, alleTOHOOYTHUIOBOE, METAaHOBOE U JPYrHe TUIBI OpOXKEHUSI.
XapakTeprucTuka MUKpPOOPTaHU3MOB, BBI3BIBAIOIINX Pa3Hble TUIBI OpokeHus. L{ukn yrie-
pona.

13

uxn azota. Munepammuzanus azota. Hutpudukanus u neaurpudukaius. O0mas xapakre-
PUCTHKA MUKPOOPTAaHU3MOB, OCYIIECTBIISIFOIINUX 3TH MPOIECCHI.

14

Oukcanus MOJIEKYJISIPHOTO a30Ta MUKPOOPTaHU3MaMH. A30T(HUKCAIUs aCCOLIMATUBHBIMU U
CBOOOTHOXKHMBYIIMMU MHUKPOOPTaHU3MaMH.

15

Cumbnotnueckas azordukcanus. buoxumus nporecca.

16

I{ukn cepsl, hocdopa u xenesa.

4 cemecmp

17

Mukpoopranusmel ¥ OKpysKarolas cpeaa. PocT MUKpOOpPraHu3mMoB B 3aBUCUMOCTH OT TEM-
nepatypsl. [lcuxpoduiibl, Me3oduinsl 1 TepMod bl Vicnoas30BaHnEe BEICOKUX TEMIEPATyp
JUISL CTepUu3alyy. JelicTBre HU3KUX TEMITEpaTyp Ha BBLDKMBAHUE MUKPOOPTaHU3MOB.

18

MukpoopranusMsl U OKpyXkaromas cpefa.Poct MHUKpOOPraHm3MOB B 3aBHCHMOCTH OT
BJIQKHOCTH Cpe/ibl. YCTOHYMBOCTh MUKPOOPTaHW3MOB K BBICYIIMBaHHIO. JIMopunmzanus.
OcMmotmueckoe napienne. OcodeHHocTH ocMopuinoB. ['amodunsl. CriocoObl ocMoperysis-
1[UU Y Pa3HbIX MUKPOOPTraHU3MOB.

19

Muxkpoopranu3Mbl U OKpy»Karomas cpeaa.Paguanus, xapakrep ee 1eCTBUS Ha MUKpPOOpra-
HU3MBL. Y CTOMYMBOCTh MUKPOOPTaHU3MOB K YJIBTPa(HOIETOBBIM JIydyaM U HOHU3UPYIOILe-
My n3nydeHuro. GoTopeakTUBaIysl.

20

MuKpOoOpranu3Mel 1 OKpy»Katorias cpeaa.OTHOIIEHHe MUKPOOPTaHU3MOB K MOJIEKYJISIPHO-
My KHCJIOpOAY: a3poObl M aHa’poObl (0OIUTaTHBIE U (PaKyJIbTaTUBHBIC); adPOTOJICPAHTHBIC
aHa’poObl U MUKpoa3poduisl. Bo3MOXKHBIE TPUYKUHBI HHTUOUPYIOLIETO JEHCTBUS MOJIEKY-
JSIPHOTO KHCJIOPOa HA MUKPOOPTaHU3MBI.

21

Muxkpoopranu3Mbl U OKpyskaromas cpena. 3uadenne pH cpenbl ajisi pocta MUKpOOpPTraHH3-
MOB. A0 HIIBI, HEUTPODUIIBI U ANKaTO(PUIIBL.

22

B3anMoOTHOIIEHNSI MUKPOOPTaHU3MOB MEXK1y CO00M U APYTMMH OpraHU3MaMH.

23

Xumuueckue BemiectBa. [loHsTHe "muTaTeapHbie U aHTUMUKPOOHBIE BemecTBa". [Ipupoaa
AHTUMHUKPOOHBIX BEIIECTB U 00JIACTH MX MPUMEHEHUs. AHTHOMOTHKHU. VIcTopust OTKPBITUS
aHTUOMOTHUKOB. [loHATHE «aHTHOMOTHKHM» M CHIOCOOBI uX moydeHus. Knaccudukanum aH-
TUOMOTHKOB. AHTUOMOTUKOPE3UCTEHTHOCTh OakTepuil. [IpodumnakTuka mocnencTBuil aHTH-
OMOTHKOTEPAITHH.

24

Bupycsl: o0mmas xapakTepucTuka, pasmMepsl, MOpQoIorus U pacnpocrpaHeHue. OTianuus
BHPYCOB OT KJIETOYHBIX (hopM *)HU3HU. bakrepuodar: crpoeHue, BOCIpon3BeACHUE, TPUMe-
HEHHE.

25

I'enernka Mukpooprann3mMoB. HacnencTBeHHas U HEHACHEACTBEHHAs U3MEHYMBOCTb. My-
TalMOHHAsA MPUPOJA U3MEHYUBOCTH. YacToTa MyTaHTOB M TUNBI MyTaluid. CIIOHTaHHBIA U
MHAYLUUPOBAHHBIN (pavalluOHHBI M XUMUYECKHI) MyTareHe3bl.

26

I'eneTnka MHKpoOOpraHuzMoB. PekoMOMHAIUS y MPOKApHOT: TpaHChopManus, TPAHCIYK-
s, KoHbtoranus. [lnasmuael: MoHATHE, XapaKTEpUCTHKA, OCHOBHbIE THIIBL. [loHsTHE O
TpaHcno3oHax. Vcnoib30BaHuE BUPYCOB U IJIa3MUJ] B TEHETUYECKON MH)KEHEPUH.

27

[Tonsitne 060 mHbekuu. Poas Mukpoopranu3MoB B WH(MEKIIMOHHOM Tporecce. [laroren-
HOCTb ¥ BUPYJIEHTHOCTb. JIMHaMuKa WH(EKIMOHHOTO Mpoliecca, ero HOpMBI.




1171—)1 TeMbl JTeKUMOHHBIX 3aHATHI
28 |O6mias xapakTepUCTUKA OCHOBHBIX MH(MEKIIMOHHBIX 3a0oneBanuii. [Ipodunaktuka pa3Bu-
TUSI HTH(EKIIMOHHBIX 3a00JIeBaHUi.
29 |llonstue 06 mmmynurtere. [lonarue «ummyHuTeT». MIMMyHHas cuctema yenoBeka. M-
MYHHBIN OTBeT. Buabl uMMyHuTera. Parouuros.
30 |AHTHTrEHBI, UX CBOMCTBA.
31 |AHTHTeNa: mpUpOJA, CTPYKTYpa, AWUHAMHUKA, YCJIOBUs oOpa3oBaHHsA. MeXxaHH3M B3anMO-
JICICTBUSL aHTUTEJ C aHTUTEHOM.
32 |Peaknuu ummyHnurera. Ceponoruueckue peakiuu. Ilpaktuueckoe npuMeHeHHe yuyeHHus 00
UMMYHHTETE.
3aounasi gopma o0yueHust
Ne
Tembl JIeKUMOHHBIX 3aHATHH
n/n
3 cemecmp
1 [Tpenmer u 3a1a41 MUKPOOHOJIOTHH, €€ MECTO U POJIb B COBpEeMEHHOM Ouonoruu. Mopgo-
JIOTHSl, CTPOCHHUE, Pa3BUTHE MUKPOOPTaHU3MOB.
4 cemecmp
2 [Mukpooprauusmer u oxpyxaromas cpeaa.l eHeTHKa MUKPOOPTaHH3MOB.

4.3 Conep:kaHue NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHI

Ounas ¢popma 00yueHus
3aHATHS yKa3aHHOTO THIIA HE MPETyCMOTPEHBI OCHOBHOHM mMpodeccHoHaIbHONH 00pa3oBa-

TEJIbHOM IPOrPaMMOM.

3aounas ¢popma oOyyeHust

I‘D}; Tembl NpaKTHYECKUX (CEMHMHAPCKUX) 3aHATHI
3 cemecmp
1 ‘OCO6€HHOCTI/I CTPOCHHUSI U METa00JIM3Ma MUKPOOPTaHN3MOB
4 cemecmp
2 ‘B3aHMOHeﬁCTBHﬂ MHUKPOOPTaHU3MOB C OKPY>KarOUIEH CPeIoil U ¢ APYTUMHU OpraHUu3MaMHu
4.4 Conepsxkanue jJ1ad0paTopHbIX padoT
Ounas ¢popma 00y4eHus
Ne
u/n HaumeHoBanusi 1abopaTopHBIX padoT
3 cemecmp
1 [YcrpoiictBo MukpoOuonorndeckoit naboparopun. [IpaBuna paboTel B HEll.
2 Metoapl CTEpWIIM3ALMU: MUTATEIBHBIX Cpell, TOCYbl, HMHBEHTAps, OTPaOOTAaHHOIO Marte-
puasa.
3 |[MuKpockon M TeXHMKa MHUKPOCKOIIMPOBaHUA. YCTPOWCTBO MHUKpOcKona. Buabl MUKpoCKo-
UY.
4  [IpurotoBienue (HUKCUPOBAHHBIX MPEMAPaTOB MUKPOOPTraHU3MOB. Mopdororus 6akrepui,
TPOXKKEHN, MUIIEITHATBHBIX TPHOOB, BOJIOPOCIICH.
5 [pocteie u quddepeHpoBanHbIe MeToAbI OKpamuBanust. Okpacka 6aktepuii o I'pamy.
6 |Crnopsl OaKkTepHid.




Ne
u/n HanMenoBanus 1a60paTopHbIX padoT

7  |HMccnenoBaHUE KUBBIX KIETOK MUKPOOPTaHU3MOB METOJIAMHU «BHUCSYEN» U «pa3JaBICHHON»
KaIlIu.

8 [IurtarenbHble cpeabl s KyJIbTUBUPOBAHHMS MHUKpOOpraHuzMoB. [IpurortoBnenue mnuta-
TEJIbHBIX CPEJ PA3IMYHOIO COCTaBA.

9 [3HayeHHe OTHEIBHBIX DJIEMEHTOB MUTAHUS B Pa3BUTHH MUKPOOPTaHU3MOB.

10 [KynpTHBUpOBaHHE aHA3POOHBIX MUKPOOPTaHU3MOB

11 |Beigenenne 4uCTON KyIbTyphl MUKPOOPTaHU3Ma U3 OTAEIbHOM Koonun (Meton Koxa, me-
TOJI «MCTOLIAIOIIEr0» ITPUXA).

12 Meronbl KOJMYECTBEHHOTO y4€Ta MUKPOOPTraHn3MoB. OnpeeneHne KOIMUecTBa KOJIOHHE-
00pa3yromux eIMHUI] BEICEBOM Ha IUIOTHBIC MUTATENbHbBIE cpenbl (MeTon Koxa).

13 Meronpl KOIMYECTBEHHOIO yuyeTa MUKPOOPIraHu3MoB. OnpeeneHue KoJIn4ecTBa MUKPOOP-
TaHU3MOB MPSMBIM MOJCUETOM.

4 cemecmp

14 |KynbTypanabHble CBOMCTBA MUKPOOPTAaHU3MOB

15 |buoxumuyeckue cBOMCTBA MUKPOOPTaHU3MOB

16 |Mukpodmopa Bo3myxa

17 Muxpodnopa yesoBeka

18 |OnpeneneHne aHTHOMOTHYECKON aKTUBHOCTH MHUKPOOPTaHU3MOB

19 [['enetnka MuKpoopranu3MoB. [lepeHoc reHeTmdyeckod MHpoOpManuu y OaKTEpHii: TpaHC-
JKIHS

20 [enetmka mukpoopranu3zMoB. [lepeHoc reneTudeckoi napopmanuu y 6akTepuii: KOHBIOTa-
st

21 |bakrepuodaru

22 |Ceposnorudeckue peakiuu

23 MoaenupoBaHUE MPOIECCa BOSHUKHOBEHUS TUIEMHUHI
3aounasi gopma o0yueHust

Ne

u/n HauMeHnoBaHus 1a00paTopHbIX padoT
3 cemecmp

1 |YcrpoiicTBo MuKpoOHonornueckoit madoparopun. [Ipasuna paboTsl B Hell. MeTonbl cTepu-
JIM3allMU: TUTATEIbHBIX CPE, TOCY/Ibl, ”THBEHTaps, 0OTpabOTaHHOTO MaTepHara.

2 |MHKpOCKOI M TEXHHKa MUKPOCKOIMPOBAHUS. Y CTPONCTBO MUKpPOCKOMNA. Buasl MUKpOCKO-
nuu. [lpocteie n muddepeHmpoBanHbie METOABl OKpamrBaHusa. Okpacka OakTepwil 1Mo
I'pamy.

4 cemecmp
3 |KynbpTypanapHble U OMOXMMHYECKHE CBOMCTBA MUKPOOPTaHU3MOB
4  |Onpenenenne aHTUOMOTUYECKON aKTUBHOCTH MUKPOOPTaHU3MOB

4.5 ConepkaHue KIMHUYECKUX MPAKTHYECKUX 3aAHATHI

3aHATUS YKAa3aHHOTO THIIA HE IMPEIyCMOTPEHbI OCHOBHOHM IMpO(ecCHOHANbHON 00pa3oBa-

TEJIbHOW MpOrpaMMON.

4.6 Coagep:xxaHnue caMOCTOATEIbHOM PadoThl 00y4arOIIerocs

Ounas ¢popma o0yueHus



Ne .
u/n Buabl u popmbl caMocTOATEILHONH PadOTHI
3 cemecmp
1 |[HoxaroroBka k 1a60paTOpHBIM paboTam
2  |BeimonHeHue KypcoBor paboThI
3 |IloaroToBka K KOJJIOKBUYMaM
4 |[ToaroroBKa K MpOMEXYTOYHOMN aTTECTAIIMU U €€ MPOXO0KICHUE
4 cemecmp
1 |[HoxaroroBka k 1a60paTOpHBIM paboTam
2 |[ToaroroBka K KOJUIOKBUYMaM
3 |IlogroToBka K NpOMEXYTOUHOM aTTECTAlIMM U €€ IPOXO0XKICHUE

3aounasi gopma o0yueHust

Ne .
u/n Buasbl u popmbl caMocTOATENbHON Pad0oThI
3 cemecmp
1 |IlogroroBka K NpakTHYECKUM (CEMHUHAPCKUM) 3aHATUIM
2 |[loaroroBka K 1a60paTOPHBIM paboTam
3 |BreimosiHeHHE KypCOBOM pabOTHI
4 |CamocTOsATENBHOE N3YUYEHUE JONOJHUTEIBHOIO MaTepraia
5 |IloaroToBka K IPOMEXYTOYHOM aTTECTALIMU U €€ IPOXO0XKIACHHUE
4 cemecmp
1 |IloaroroBka K NpakKTUYECKUM (CEMHUHAPCKHUM) 3aHATHAM
2 |[TogroroBka K J1abopaTopHBIM paboTam
3 |CamocTosTEIbHOE U3yUEHHUE TONIOJHUTEIBHOTO MaTepralla
4 |[ToaroTroBKa K MpOMEXYTOYHOMN aTTECTAIIMU U €€ MPOXO0KICHUE

5 Cucrema dopMupoBaHusi OLIEHKU Pe3yJIbTATOB 00yYeHHsI MO AUCHHUILIH-
He (MOIYJII0) B PaMKaX TeKYIero KOHTPOJIA YCIeBAeMOCTH U NMPOMEKYTOYHOM
arrecTanuy 00y4arouerocs

Ounas ¢popma 00y4eHus

MeponpusiTusi TeKylero KOHTPOJIs yCleBaeMoOCTH
H MIPOMEKYTOYHOM aTTecTalui 00y4aierocs

MakcumaJjbHoe
KOJHUYECTBO 0aJ1710B

3cemecmp
OuennBaeMasi yueOHas 1eATeIbHOCTD
[TepBeiii |00y4arOLIEroCs:
pyOexHbIi [[locemenne JIEKIIMOHHBIX 3aHATUI 6
KOHTpOJb |BrinoiHeHue 1abopatopHBBIX padboT Nel-7 14
Konnokeuym Nel 10
Texymmit Hroro 30
KOHTpPOJIb OunennBaemasi ydyeOHasi 1eAITEJIbHOCTD
yCIeBaeMOCTH o0yyaronierocs:
Bropoii |Ilocenienue JIEKUMOHHBIX 3aHATHI 8
pyOexHbIH | Boimonnenue nabopatopHBbIX paboT Ne8-13 12
KOHTpOJb |Koanoxeuym Ne2 5
Konnokeuym Ne3 5
Hroro 30
[Ipomexyrou- [3auer 40 (100*)
Has arrecTanys|3amura KypcoBoi paboThI 100
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MeponpusiTusi TeKylmero KOHTpoJIsl ycreBaeMoCTH
W MPOMEKYTOYHOM aTTecTaluu 00y4aerocs

MakcumMajabHOe
KOJHUYECTBO 0aJ1710B

4 cemecmp
OunennBaemasi ydyeOHasi 1eAITEJIbHOCTD
[epBoIit  |00y4aronerocs:
pyOexubIit [[locelenue JIEKIMOHHBIX 3aHATUI 4
KOHTpOJIb |BeimonHenue mabopatopHBbix padot Nol4-18 10
Texviuii Konnoxeuym Ned 16
yi Uroro 30
KOHTPOJIb
OuennBaeMasi yueOHas 1eATeIbHOCTD
yCIEBAEMOCTHU
. |oOy4aromierocs:
Bropoii =
. |ITocemnienye JEKIIMOHHBIX 3aHITUN 4
pyOeKHBIT
Brimonnenue nabopaTtopHBbx padbot Nel9-23 10
KOHTPOJIb
Konnokeuym Ned 16
Uroro 30
[IpomexyTou- |[Dx3ameH 40 (100*)

Hasd aTTeCTaluia

* B cimyyae oTKaza 00y4aromerocs OT pe3yibTaToB TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

3aounasi gopma o0yueHust

MeponpusiTusi TeKyuero KOHTpoJIsl ycreBaeMoCTH
W MPOMEKYTOYHOM aTTecTalnu 00y4aerocs

MakcuMajabHOe
KOJHUYECTBO 0aJ1710B

3cemecmp

Texymmit
KOHTPOJIb
yCIIEBaeMOCTH

He npeaycmoTpen

[Ipomexyrou-
Hasl aTTecTalus

3a4CT

100

3ammTa KypcoBOil pabOThI

100

4 cemecmp

Texymmit
KOHTPOJIb
YCIIEBaEMOCTH

He npeaxycmoTpen

[Ipomexyrou-
Hasl aTTecTalnus

DK3aMeH

100

Ikaja cooTBeTCTBUSA OLICHOK B CTOOAILHON U aKaJAeMHUYEeCKOI cUcTeMaXx olie-
HUBAHNS Pe3yJIbTATOB 00yUeHHUS 0 TUCHUILINHE (MOTYJII0)

CucreMa oleHUBAHUSA

OneHkn
pe3yJbTaToB 00y4eHus
CrobauibHas cucTeMa OLIEHUBAHUS 0-39 40 - 60 61 — 80 81 —-100
AxameMudeckass CUCTEMA OLICHUBAHUS
sK3aMeH, JuddepeHIUPOBaHHBIN 3aUET Heynosne- | YanosnerBo-
( » A epenip ’ A % Xopomo | OTauyHO
3alIMTa KypcoBOIo MPOEKTa, TBOPUTEJIBHO | PUTEJIBHO
3aIuTa KypcoBOW pabOTHI)
AxameMudeckass CUCTEMa OLICHUBAHUS
He 3auteno 3auTeHo

(3auer)
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6 Onucanue MaTepuaJbHO-TeXHUYECKOH 0a3bl (BKJIOYas 000pyl0BaHHE U
TeXHUYECKHE CpeacTBa 00ydeHHsi), HeOOXOAUMMOI JJIs OCyLIeCTBJIeHHsI 00pa3o-
BaTEJIbLHOIO0 MPOLeCcca M0 AUCIHHUIIHHE (MOTYJII0)

st ocymecTBieHrss 00pa30BaTeILHOTO MPOIecca Mo JUCHUILIHHE (MOIYII0) TpeOyeTcs ayInuTo-
pus ¢ npoekrop «Epson EB-X14» ¢ koMmiekToM MarepuaaoB JUIsl MOHTaXXa IPOEKTOpa, KOMIIbO-
tep bect PM IntelPentium G2010/ MB GA-H61M-S1 /4Gb RAM/500Gb HDD/DVD-RW/LCD
BenQ G2250/kb+ mouse — 15. CTomibl U CTyNbs ¢ KOJIMYECTBOM MOCAI0YHBIX MecT 20, mocka st
HAIMCaHUs MEJIOM;
JlaGopatopus wmukpobuonorun 9-513. Ilentpucdyra Eppendorf MiniSpin Plus, mMukpockon
BUOME]I-4 6unokymsap — 3 T, maboparopHbie aHamuTudeckue Becbl Radwag WAS220/X, ycra-
HOBKa JJ1s1 ropu3oHTanbHOro anekrpogpopesa Sub-Cell GT Cell Bio-Rad, ncrounuk nutanus mis
anektpodope3a PowerPac Basic Bio-Rad, mxad cymmnsueiit SNOL 67/350, mkad BBITSHKHOM, aB-
TOMAaTHYECKUE MUIETKH TiepeMeHHoro oowema Thermo u Gilson (5-50 mxm, 20-200 mxi, 10-100
MK, 1-5 mit) — 15 mt., Tepmocrtat TC-1/80 CITY, metikep-unkyb6arop Biosan ES-20/60, 60okc ¢ na-
MUHapHBIM BEPTUKAJIbHBIM IOTOKOM Bo3ayxa Lamsystems BMBb-II, mukpoBonHOBas neus Supra,
MEPCOHAIIbHBI KOMITBIOTEP — 1 IIT., XOJOAWIBHUK ATJIAHT.
Xumnueckass nocyna: yamku [letpu, xonObl kayamounsle -750mi1, xonObl Opienmeiiepa (100-
500mi), xumudeckue crakadbl (50-1000mr), MmepHbIe KOJMOBI (25Mi1, 50 M1, 100 M,250 mur), mep-
Hbie TUIHHIPH (50 mi, 100 M, 500 mit), mpoOupku, OrOpETKH.
PeakTuBbI: TPUNTOH, MENTOH, IPOXKIKEBON IKCTPAKT, arap OAKTEPUOJIOTMYECKHUH, araposa, caxapa,
AMHHOKHUCIJIOTHI, OPTraHUYECKHUE U HEOPraHUYECKHE COJIM, HEOPIraHWYECKHE M OPraHUYeCKUEe KHCIIO-
ThI, IIEJIOYH.
CTOJIBI U CTYJBS C KOJIMYECTBOM MOCA0YHBIX MecT 20, T0CKa JUIsl HATUCAHUS MEJIOM;
Hayunas mabopatopust 9-726. bokc ¢ 1TaMUHApHBIM BEPTUKAIBHBIM IMOTOKOM Bo3ayxa BJI-12, miei-
kep-unkybatop ¢ oxnaxaeHueM Excella E25R, meiikep-unkybarop Biosan ES-20/60, crepunusa-
top napoBoit BK-75-01, nenrpudyra Eppendorf MiniSpin, nearpudyra memunuackas TG16WS,
mukpotepmoctaT BUC, marautnas memanka [19-6100M, xnagorepmocraT Bo3aymHbii XT-3/70-2,
Bechl stabopatopubie 3nmekTpoHHbie OHAUS Adventurer Pro, Becwr texamueckue OHAUS Valor
TM 3000, MUKpOCKOI ONTHYECKU OMHOKYIsIp bruomen-4, akBaAUCTHILIIATOP AJIEKTpUUECKUil AD-
14-«SA-®DIT», dotomerp «IDxcrept 003», cucTeMa KOMIBIOTEPHOTO T€llb JIOKYMEHTUPOBAHUS, BbI-
COKONpOM3BOUTENbHAs LeHTpudyra ¢ oxnaxaenuem Beckman Coulter Avanti J30, uentpugyra
Eppendorf 5417R, tepmocrar TC-1/80 CITY, pH-merp Dxcnepr-pH, aBTOMaTHyeckue MUTIETKH
«Thermoy nepemennoro oobema (5-50 mxi, 20-200 mxir, 10-100 Mk, 1-5 mur) — 10 mrT., mepco-
HaJIbHBIM KOMIIBIOTEP — 2 IIT., ABYXKAMEPHBIM XOJOAUIBHUK ATJIAHT.
Xumuueckass nocyna: yamku [letpu, xonObl kayamounsle -750mi1, xonObl Opienmeiiepa (100-
500mi), xumudeckue crakadbl (50-1000mr), MepHbIe KOJIOBI (25Mi1, 50 M1, 100 M,250 mur), mep-
Hble TUIHHIPH (50 mi, 100 M, 500 mit), mpoOupku, OIOpETKH.

PeakTuBBI: TPUNTOH, MENTOH, IPOXIKEBOW IKCTPAKT, arap OaKTEpHOJIOTHYECKUM, araposa,
caxapa, aMUHOKHCJIOTBI, OPTaHUYECKHUE U HEOPTaHMUECKUE COJIM, HEOPIraHUYECKHE U OpraHnYeCKHe
KHUCJIOTBI, IEIOYH.

7 IlepedyeHb OCHOBHOM M IOMOJHUTEJIHLHOM Y4eOHOW JUTEPATypPbl, HE00XO0-
AMMOM 1JIS1 OCBOCHUS JUCUMILIMHBI (MOZLYJIs1)
7.1 OcHOBHas1 IUTEpPaTypa

1. MeauuuHCKasi MUKPOOHOJIOTHSI, BUPYCOJIOTHS M MMMYHOJIOTHS : YYeOHUK JUIS BBICIIL
npo¢. obpazoBanus : B 2 1. / mox pen. B. B. 3sepesa, M. H. boituenko .— M. : ITDOTAP-Menua,
2010

2. Jlebenes, B.H. MukpoOuosnorust ¢ ocHoBamu Bupycosoru. Yacte . OcHOBBI 0011el BU-
pycojiorun [DNEKTPOHHBINA pecypc]: METOIUYECKOE TTOCOOre ISl CTYICHTOB OMOJOTUYECKHUX CIIe-
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manbeHocTel/ Jlebenes B.H.— Dnextpon. TexctoBblie nanHbie.— CII6.: Poccuiickuii rocymapct-
BEHHBIN memarorndyeckuii yHusepcuteT uMm. A.U. I'epuena, 2014.— 62 c.— Pexum nocryna:
http://www.iprbookshop.ru/22556.— 3bC «IPRbooks», mo mapoito

7.2 lonoHUTEIBLHAS JTUTEPATypa

1. Eropos, H.C. OcHoBbl yueHusi 006 antubmorukax: YueOHuk mis By3os/ H.C.Eropos;
MI'Y um. M. B. JlomoHocoBa.-6-¢ u3f., nepepad. u nom.- M.: M3a-Bo Mock.yn-Ta: Hayka, 2004.-
528c.

2. IMoznees, O.K. Menununckas Mukpoouonorusi: YueOnuk a1 mea.sy3os/ O.K.Ilo3nees;
nox pea. B.W.ITokposckoro.-M.: I'90TAP-Menua, 2005.-768c.

3. [IpakTukym mo Mukpoobuonoruu: Yuebd. mocobue mis By3o/ A.M.Herpycos [u ap.]; mox
pen. A.M.HerpycoBa. -M.: Akagemus, 2005.-608c.

4. Tenmep, E.3. Ilpaktukym no mMukpoOuosnoruu: Yueb. nocobue mis ByzoB/ E.3.Tenmep,
B.K.Illunsuukosa, I'.N.ITepeBepsera; [lox pen.B.K. [InnbHUKOBOI.-5-¢ 3., mepepad.u gom. -M.:
Hpoda, 2004.-256¢.

5. bemscoBa, H.A. Mukpoo6uonorusi [DnexkTpoHHbIN pecypc]: yueonuk/ bemscopa H.A.—
DIIEKTPOH. TEKCTOBbIE aHHble.— MuHck: Bpimsiimas mkona, 2012.— 443 ¢.— Pexum noctymna:
http://www.iprbookshop.ru/20229.— 5BC «IPRbooks», mo mapo:to

6. Emues, B.T. MukpoOuonorus: yaeouuk 1 By3os/ B.T.Emues, E.H.Mumryctus.-6-¢
u3n.,uctp.- M.: Jpoda, 2006.- 444c.

8 Ilepeuennb pecypcoB HHGPOPMALNMOHHO-TEJIEKOMMYHUKALMOHHON CeTH
«HTepHEeT», HEOOXOAMMBIX IJISI 0CBOEHMS JUCHHUILIUHBI (MOYJIs1)

1. Daekrponnsiii unranbhelii a1 "BUBJIMOTEX" : yueOHUKH aBTOpoB Tynl'Y mo BceM NUCIUIIIH-
HaM. - Pexxum nocryna: https://tsutula.bibliotech.ru/, mo maposro.- 3ari. ¢ 3xpaHa
2. OBC IPRBooks yHUBepcaabHast 0a30Basi KOJUISKIUS U3IaHui. - Pexum nocryma:
http://www.iprbookshop.ru/, 1O HapoJI0.- 3ari. ¢ SKpaHa
3. OBC umsparenscrea «lOpaiit».- PesxuM qoctyna: http://biblio-online.ru, 0 Naposo.- 3ari. ¢ IKpaHa.
4. KoHCynbTaHT CTyleHTa. DJIEKTPOHHAs: OMOIMOTEKa METUIIMHCKOTO By3a ;| yYeOHUKHU ISt
BBICIIIETO MEAMLIMHCKOTO U (apM. oOpazoBaHus. — Pexxum goctyna : hitp://www.studmedlib.ru/, IO
[apoJro. - 3aril. ¢ 3KpaHa.
5. Hayunas DnextponHas bubnuoreka eLibrary - OUOIHMOTEKA 3JEKTPOHHOM MEPUOIUKHU.- Pexum
J0CTyMa: http:/elibrary.ru/ , MO MAapOJItO.- 3arJl. C IKpaHa.
6. HOBb KubepJlennnka Hay4Hast 3IEKTPOHHAsE OMOIMOTEKAa OTKPBITOTO TOCTYIIA, PEXXUM JOCTY-
ma http://cyberleninka.ru/ ,CBOOOHBIN.- 3ari. ¢ YKpaHa.
7. EnuHoe 0KHO AOCTymHa K 00pa3oBaTelIbHBIM pecypcaM: moprai [ DIeKTpOHHBIN pecypc]. - Pe-
UM JI0CTyHA : http: /window.edu.ru. - 3ari. ¢ dKpaHa.
8. Koncyneranrllmtoc: cnpaBounas npaBoBas cuctema / Komnanus «Koucynbrant [mrocy. —
Bepcus IIpod, ceresas. - Pexxum nocryna : Komnbrorepnas cets Hb Tynl'Y, cBoO01HBI. -
3ari. ¢ ’KpaHa.

9 IlepeyeHb MHGOPMAIMOHHBIX TEXHOJIOT Ui, HEOOXOAUMBIX JJIfl OCYIECT-
BJIEHHS 00pPa30BaTeJIbHOI0 MPOLECCA MO AUCHUILTINHE (MOTYJII0)

9.1 IlepeyeHb HEOOXOMUMOIO €:KErOHO OOHOBJISIEMOIO JIUIEH3MOHHOTO M
CBOOOIHO PACIPOCTPAHSIEMOr0 NMPOTrPaMMHOI0 odecreyeHusi, B TOM YHCJe OTe-
YeCTBEHHOI0 NMPOU3BOACTBA
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1. TexcToBsIii penakTop Microsoft Word,
2. [Iporpamma asist paboTHI € AMeKTpoHHBIMU TaOnmuuamu Microsoft Excel;
3. [Iporpamma noaroToBku npe3eHTaruit Microsoft PowerPoint;

9.2 IlepeyeHb HEOOXOAUMBIX COBPeMEHHBIX NPOodecCHOHANbHBIX 0a3 NaH-

HBIX U HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM
CoBpemMenHble npodeccroHatbHble 0a3bl JaHHBIX U UH(GOPMAIOHHbIE CIIPABOYHBIE CHCTE-

MBI HE TPEOYIOTCSI.



