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1 Hesb u 32124 0CBOEHMS JUCHHUILIUHBI (MOLYJIs1)

Leabio ocBOeHUS AUCHMITIUHBI (MOYJIs) sIBIIsieTCsl GOPMHUpPOBAHKE Y CTYICHTOB MIPEICTaBICHUIA O
MECTE M 3HAUEHUU MUKPOOHOJIOTUHU B CHCTEME OMOJIOTHYECKHX JUCIUILINH, 3HAKOMCTB CTY-
JICHTOB C MHOT000pa3ueM MUKPOOPIaHU3MOB, MIPUHIIUIIAX X KJIACCU(PUKAIUU U TAKCOHO-
MHUHU, COBPEMEHHBIX MOAX0AaX K MX OMUCAHUIO U aHATIU3Y, 3HAKOMCTBO C BUPYCAMHU - OCO-
00l TpyMION KUBBIX OPraHU3MOB, IPUMEHEHHE MOTYYSHHBIX 3HAHUH U HABBIKOB B pellie-
HUU PO ECCHOHATBHBIX 3aa4.

3agayaMu OCBOCHUS JUCHUTUIUHBI (MOAYJIs) SIBISIFOTCSI:
— CO3/1aTh CUCTEMY 3HAHUN O MUKPOOPTaHMU3MaXx B II€JIOM, B T.4. U BUPYCaX, U3YUUTh UX
Mopdonorudeckre 0COOEHHOCTH U CTIOCOOBI pAa3MHOKCHHUS,
— copMUpPOBaATH NPEACTABICHUS O MHOI000pa3uu MUKPOOPTraHU3MOB, B T.4. U BUPYCOB,
MPUHIIAIIAX X KIACCU(PUKAIIUU, POJACTBEHHBIX OTHOIICHUSX CUCTEMATUUYECKUX TPYIII U
BO3MOJXKHBIX ITYTSIX UX 3BOJIIOINH;
— cpopMuUpOBaTH TOHUMAHUE PO MUKPOOPTAaHU3MOB B MIPUPOJIE, TeorpadudeckoM pac-
MPOCTPAHEHUHU U XO31CTBEHHOM 3HAUCHUU;
— TMOJYYCHHsI HABBIKOB BOCIIPOU3BO/ICTBA M KYIHTHBUPOBAHUS MUKPOOPTaHU3MOB, pa0OTHI C
COBPEMEHHBIM 000PYOBaHHUEM;
— OCBOEHHE METO/IOB cOOpa, 00pabOTKH, CUCTEMATU3AIMH U TIPEICTaBICHUS 1a00paTOpHOt
nH(pOpMalLIUY U aHaJIu3a MOTyYEeHHBIX PE3yIbTAaTOB.

2 MecTo qucHUIIMHBI (MOAYJIAA) B CTPYKTYpPe OCHOBHOM NMpPo(eccHoHAIb-
HOH 00pa30BaTeJbHON NPOrpaMMBblI

JuctuumiuHa (MOIySb) OTHOCUTCS K 0a30BOM 4acTH OCHOBHOU mpodeccroHalbHON 00pa3o-
BaTEJIbHON MPOTPAMMBI.
Jucuuniuuza (Moaynb) uzydaercs B 3 U 4 ceMecTpax.

3 IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB O0y4YeHHsl MO AUCHMILIMHE (MO-
AYJII0)

[TepeueHs MIAHUPYEMBIX PE3YJIHTATOB O0yUYEHUS MO TUCIUTUIHHE (MOIYII0), COOTHECEHHBIX
C TJIAHUPYEMBIMHU PE3yJIbTaTaMU OCBOEHHUS OCHOBHOHM MPOQECCHOHAIBHON 00pa30BaTEIbHOM MpO-
rpamMmbl (OPMHUPYEMBIMH KOMITETEHLIUSIMH), YCTAaHOBJICHHBIMH B OOIIEH XapaKTepPUCTHUKE OCHOB-
HOH TpodeccuoHaIbHOM 00pa30BaTeILHON IPOTrPAMMBI, TPUBEIEH HUXKE.

B pe3ynbpraTe ocCBOCHHS AUCIUIUIMHBI (MOIYIIs) O0yUYaIOIIHUIACS TOKEH:

3HaThb:

1) TeopeTryeckue OCHOBBI MUKPOOHMOIOTHH U BUPYCOJIOTUU U UCTIONB3YET UX TSl U3yUSHUS )KU3HU
Y CBOMCTB HUBBIX O0BEKTOB, UX HIACHTU(PUKAIIMKA U KyIbTUBHpOBaHUs (Ko, kommereHmu — OITK-
1, kon unaukaropa — OIIK-1.1)

2) OCHOBHBIE THITHI FKCTICTUIIMOHHOTO U J1ab0paTOPpHOTO 000PYAOBaHUS, OCOOEHHOCTH BEIOPAHHOTO
00BeKTa MPOECCHOHATFHON JAEATENbHOCTH, YCIOBHS €r0 COACpKaHus M pabOThI ¢ HUM C yYETOM
TpeboBanuit 6rosTrkH (ko1 komrereHmnu — OITK-8, kox naankaropa — OITK-8.1)

YMerh:
1) YMmeer npuMeHATh METO/IbI HAOIIOACHUS, KJIACCH(DHUKAIIMN, BOCIIPOM3BOJICTBA OMOJIOTHUECKIX
00BEKTOB B JJAOOPATOPHBIX YCIOBUSIX, & TAK)KE UCITOJIH30BATh MOTYYCHHBIC 3HAHUS VIS aHAIM3a



4

B3aMMOJICHCTBUI OPTaHU3MOB Pa3IMYHBIX BUJOB APYT C APYTOM U CO Cpeaoii oOuTaHus (Koa KOoM-
nereniun — OINK-1, xox nanukaTopa — OIIK-1.2)

2) YMmeeT aHanu3upoBaTh U KPUTHUECKU OLICHUBATh Pa3BUTHE HAYYHBIX MJIEH, HA OCHOBE UMEIO-
HIMXCS PECYPCOB COCTABUTH IUIAH PEIIEHUs TOCTABICHHOM 3a/1a4uM, BHIOPATh M MOAU(PHUIIPOBATH
Meroaunueckue npuemsl (ko komrerenuuu — OIK-8, kox nnaukaropa — OIIK-8.2)

Baanern:

1) Bnageet onbiToM y4acTusi B paboTax 10 MOHUTOPUHTY M OXpaHe OMOPECYpPCOB, UCTIOIb30BaHUS
Omonoruvecknx oOBEKTOB JIJIS aHANM3a KauyecTBa cpepl X oouranus (kox kommereHmn — OITK-1,
ko uaaukaropa — OIMK-1.3)

2) Bnajeer HaBbIKaMU HCTIOJIB30BaHUS COBPEMEHHOTO 000PYAOBaHUS B 1a0OPATOPHBIX YCIOBUSX,
CITOCOOHOCTBIO TPAMOTHO 00OCHOBATH MOCTABJIECHHBIC 3a7]a4H B KOHTEKCTE COBPEMEHHOTO COCTOS-
HUS IPOOJIEMBI; CIIOCOOHOCTHIO MCIIOJIb30BAaTh MAaTEMATHYECKUE METO/IbI OIICHUBAHUS TUIIOTE3, 00-
pabOTKH PKCIIEPUMEHTAIIBHBIX TAHHBIX, MATEMAaTHYE€CKOTO MOJICTUPOBAHKS OMOJIOTUYECKHUX TIPO-
1IECCOB U aJICKBATHO OLIEHUTH JOCTOBEPHOCTh M 3HAYMMOCTb MOJYUYEHHBIX pPe3yJIbTaTOB, IPEICTa-
BUTh MX B ITUPOKOU ayAUTOPUHU U BeCcTH auckyccuto (kox kommereHnuu — OITK-8, ko naaukaropa
— OIIK-8.3)

IlonHble HaUMEHOBAHUSA KOMHGTCHI_[I/If/’I U UHAUKATOPOB UX JOCTHKCHUSA NPCACTABJICHBI B OGH.[Gﬁ
XapaKTEePUCTUKE OCHOBHOM MpodecCHoHaIbHON 00pa30oBaTEIbHON MPOrPaMMEI.

4 O0beM U coaepkaHue TUCIUTTHHBI (MOLYJIA)

4.1 O0beM TUCUMILUIUHBI (MOXYJISI), 00beM KOHTAKTHON M CAMOCTOSITE/Ib-
HOH padoThl 00y4aroumerocss NMpM OCBOCHMH IMCUHMIUIMHBI (MOAyJisA), (POPMBI
NMPOMEKYTOYHOM ATTECTALMM 110 JUCHUILINHE (MOAYJII0)
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Ounas ¢popma oOyueHus*

3 J3, KP 4 144 32 - 32 - 1 0,5 78,5
4 €] 4 144 32 - 32 - 2 0,25 | 717,75
Hroro — 7 288 64 - 64 - 3 0,75 | 156,25

YcnoBHBIE cokpaleHus: D — 3k3aMmeH, 3 — nuddepeHmpoBaHHbIA 3a4€T (3a4eT C OICH-
xoit), KP — 3amura KypcoBoit paboThI.

4.2 Conep:kaHue JeKIMOHHbIX 3aHATHI

Ounas ¢popma 00y4eHus

Ne

u/n TeMbl JeKIIMOHHLIX 3aHATHI




TeMbl JeKIIMOHHBIX 3aHATHI

3 cemecmp

Beenenue. Ilpeamer u 3a7auu MUKpOOHOJIOTHH, €€ MECTO M POJIb B COBPEMEHHOM OMOJI0-
IrMU. 3HAYE€HUE MUKpPOOPraHM3MOB B IPHUPOJHBIX IpOILECCaX, B HAPOJHOM XO3SICTBE U
3[paBOOXpaHEHUN. BO3HUKHOBEHHWE M pa3BUTHE MHUKpOOHOIOrHH. OTKPHITHE MUKPOOpra-
Hu3moB. Ponp JI. Tlactepa B popmupoBanum mukpobuonoruu. 3nauenue padort P. Koxa,
C.H.Bunorpaacxkoro, J[.M.MBanosckoro, M.beitepunka, A.KmoiiBepa, A.@nemunra. Pas-
BUTHE OTEYECTBEHHON MMKpOOHOjoruu. ['NlaBHbIE HampaBlieHUs DPAa3BUTHS COBPEMEHHOMN
MuKpobuonoruu. OCHOBHBIE METOBI MUKPOOHOJIIOTUYECKUX UCCIICTOBAHUM.

Cucrtemarnka MUKpOOPraHU3MOB. MUp MUKpOOPraHU3MOB: 00IIME NMPU3HAKU U pa3HOOOpa-
3ue. [IpokapHoOTHBIE U SYKapUOTHBIE MUKPOOPTaHU3MBI; CXOJCTBO M OCHOBHBIE Pa3IHyus.
[TpuHIUNIBI KTacCUPUKALMH TPOKAPHOTHBIX MUKPOOPTraHu3MoB. [IpaBuiia HOMEHKIIATYphI U
uaeHtupukanuu. IIpokapuorel. XapakTepuCTHKa OTACHBHBIX TPYyNN OaKTepuil M apxew.
DykapuoTsl. Kpatkas xapakTepucTrka rpu00B, BOJAOPOCICH, TPOCTCHINNX.

[TpokapuoTHble MUKpOOpraHu3Mbl. OTHOKIETOYHbIE OaKTEpUH, pa3Mepbl U Mopdosiorus.
MHuoroknerounsie ¢popMbl OakTepuii. CTpoeHHE, XUMHUYECKUN COCTaB U (PYHKITUU OTACITb-
HBIX KOMIIOHEHTOB KJIETOK. CIIU3UCTRIE CJION, KallCyJIbl M YCXJIbI.

Kinerounsie crenku ['pam-nionoxxkutenbHbIX U ['pamM-oTpunatenbHbIx 0akTepuii; L-popmbr u
MUKOIIJIa3MBI. >KFyTI/IKI/I, PACIOJIOKCHHUEC, OpraHru3alusa, MCXaHU3M JIBUIKCHU. I[BI/I)KGHI/ISI
ckoip3smmx ¢opm. Peakiuu takcuca. [1unu, nx 3Hadenne. Kierounas memOpaHa U BHYT-
PUKIIETOYHBIC MEMOpPAHHBIE CTPYKTYPHIL.

SAnepHbId anmapar: cOCTaB, OpraHU3aNMs ¥ peruiuKaius. PuHOocomsl U apyrue opraHesuibl
OakTepuii; MX 3HAaYCHHE. 3aracHble BEUIECTBA U JIPYTME BHYTPUKJICTOUHBIC BKIIOUCHHUS.
Crnioco6s1 pazmMaoxenus. b depeHunpoBka. DHAOCTIOPH! U APYTHE MOKOSIIHUECS POPMEI.

KynsTuBnpoBanne. HakonurtenpHble KyIbTYphl U MPHUHIMI IEKTUBHOCTH. YHMCTBIE KyIb-
Typbl MUKPOOPTaHU3MOB: METOJIbI OJTY4YeHUsI U 3HaueHHe. OCHOBHBIC TUIBI MUTATEIBHBIX
cpen, HCIOIb3yeMble TS KyJIbTUBHPOBAHHUS MUKPOOPTaHN3MOB (Ki1accu(uKaIus 1mo cocra-
BY, (PM3UYECKOMY COCTOSIHMIO, Ha3HaueHHI0). KynpTHBHpOBaHNE a3pOOHBIX U aHA’POOHBIX
MHKPOOPTaHU3MOB.

PocT u pa3MHOXEHHE MUKpPOOPTraHU3MOB. POCT M pa3MHOKEHUE OTIENbHBIX MHUKpPOOpra-
HU3MOB U monynsuuid. Bpemst reHepanuu. 3aKOHOMEPHOCTH POCTa YUCTBIX KYJIbTYp MHpHU
NEPUOINYECKOM BbIpaimuBanuu. KpuBas pocra, 0cCOOCHHOCTH OTAENbHBIX (a3. Poct u pasz-
MHOKE€HHE MHUKPOOPTaHU3MOB MPHU HENPEPHIBHOM KYJIbTUBUPOBaHWU. CUHXPOHHBIE KYIIb-

TYPBL.

®usnonoruss nutaHus. OepMEeHTH MUKPOOPTAaHM3MOB. 3HAYCHHE OT/EIBHBIX 3JIEMEHTOB
JUTS KU3HEACSITeTbHOCTH MHUKpOOpraHn3MoB. COeIMHEHUs yIiiepoja U a30Ta, UCTOJb3ye-
MbIe MUKpoOprann3mMaMu. CriocoOHOCTh MUKPOOPTaHU3MOB HCIIOJIB30BaTh Pa3HbIE COCH-
HeHus cepbl 1 pocdopa. [lorpeOHOCTH B JkeIe3e, MAarHUU M IPYTHX DJIEMEHTaX.

CriocoObl MUTaHUS U MOCTYIJIEHUS B KJIETKY pa3indHbIX BewecTB. Juddy3us u tTpancnopr.
Hcnons3oBanre MUKpPOOPraHU3MaMU BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN U BEIECTB, He-
PacTBOPUMBIX B BOJIE. DHJIO- U IK30IUTO3 Y dyKapuoT. ABToTpodus u rereporpodus. Cre-
MIEHU TeTePOTPO(GHOCTH MPOKAPHUOT.

10

Tumnbel mUTaHUS MUKPOOPTaHU3MOB: (GOTOTpOodus U XeMOTpodus, aBTOTpodHst U reTepo-
Tpodust; mutorpodus u opranorpodus. Ilpororpods u aykcorpodsl. PocToBbie BemecTna.

11

Metaboim3mM MUKpPOOPTaHU3MOB. KOHCTPYKTUBHBIM M SHEPreTHUECKUI IyTH METaboIm3a.
OcHoBHbIE (hOpMBI KaTaboaM3Ma y MpokaproT. OOmIas XapakTepucTUKa IIIMKOJIN3a, IEHTO-
3o0(ocharroro mytu u KJIOI-nyTn.




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, MACISTHOKUCIIOE, alleTOHOOYTHUIOBOE, METAaHOBOE M JIPYTHe 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(QUKCAIUS aCCOLIMAaTUBHBIMU 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 "muTaTeapbHbie 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. [lnasmMuael: MoHATHE, XapaKTEpUCTHKA, OCHOBHbIE THIIBL. [loHsTHE O
TpaHcno3oHax. Vcnoib30BaHuE BUPYCOB U IJIa3MUJ] B TEHETUYECKON MH)KEHEPUH.

27

[Tonsitne 060 mHbekuu. Poas MukpoopraHnu3MoB B MH(MEKIIMOHHOM mporecce. [laroren-
HOCTb ¥ BUPYJIEHTHOCTb. JIMHaMuKa WH(EKIMOHHOTO Mpoliecca, ero HOpMBI.




N TeMbl JeKIIMOHHBIX 3aHATHI

n/n

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 ummyHnutera. Ceposoruueckue peakiuu. Ilpaktuyeckoe npuMeHeHHE y4eHHs 00

HMMYHUTCTC.

4.3 Conep:kaHue NPaAKTHYeCKUX (CEMUHAPCKHUX) 3aHATHIA

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

TEJIbHOM IPOrPAMMON.

4.4 Conepsxkanue JJad0paTopHbIX padoT
Ounas ¢popma 00y4eHus

Ne
u/n HaunMeHnoBaHus 1a00paTopHbIX padoT
3 cemecmp
1 [YcrpoiictBo MukpoOuonorndeckoit nadboparopun. [IpaBuna paboTel B HEll.
2 MeToapl CTepUIIM3AIMH: TUTATENBHBIX CPEll, TOCYAbl, HHBEHTApsI, OTPa00OTaHHOTO MaTepH-
ana.
3 |[MuKpocKon M TEXHMKAa MHUKPOCKOIMPOBaHUA. YCTPOWCTBO MHUKpOcKona. Buabl MUKpoCKo-
UH.
4  [IpuroroBnenue GUKCUPOBAHHBIX MPENapaToB MUKpooOpraHn3mMoB. Mopdosorust 6akrepui,
JPOKEH, MULIETHATIBHBIX IPUOOB, BOAOPOCIIEH.
5 [[Ipocteie u auddepeHnupoBaHHbIe METO bl OKpamuBaHusa. Okpacka OakTepuii o ['pamy.
6 |Cnopsl OakTepuid.
7  |HMccnenoBaHUE KUBBIX KIETOK MUKPOOPTaHU3MOB METOJIAMHU «BHUCSYEN» U «pa3JaBICHHON»
KaIUIH.
8 [IurtarenbHble cpeabl s KyJIbTUBUPOBAHHMS MHUKpOOpraHu3MoB. [IpurortoBneHue mnuta-
TEJIbHBIX CPEJ PA3IMYHOIO COCTaBA.
9 [3HayeHHe OTAEIBHBIX DJIEMEHTOB MUTAHUS B Pa3BUTHH MUKPOOPTaHU3MOB.
10 |[KynbTuBUpOBaHHE aHA3POOHBIX MUKPOOPTaHU3MOB
11 |BeioeneHue ynucToi KyJbTypbl MUKPOOPTraHU3Ma U3 OTAEIbHOM KosoHuu (Meton Koxa, me-
TOJI «MCTONIAIOIIET0) IITPUXA).
12 Meronpl KOJIMYECTBEHHOTO y4€Ta MUKPOOPIraHn3MoB. OnpeeneHne KoIMuecTBa KOJIOHHE-
00pa3yromux eIMHUI] BEICEBOM Ha IUIOTHBIC MUTATENbHbBIE cpenbl (MeTon Koxa).
13 Meronbl KOIMYECTBEHHOIO yuyeTa MUKPOOPIraHu3MoB. OnpeeneHue KoJIn4ecTBa MUKPOOP-
TaHU3MOB MPSMBIM MOJCUETOM.
4 cemecmp
14 |KynbTypanabHble CBOMCTBA MUKPOOPTAaHU3MOB
15 |buoxumuyeckue cBOWCTBa MUKPOOPTraHU3MOB
16 Muxkpogiaopa Bo3ayxa
17 |Mukpodiopa yenoBeka
18 |OnpeneneHne aHTHOMOTHYECKON aKTUBHOCTH MHUKPOOPTaHU3MOB




Ne

u/n HaumeHoBaHus J1a60paToOpHBIX padoT

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

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

21 |bakrepuodaru

22 |Ceposoruyeckue peakiuuu

23 MoaenupoBaHUE MPOIECCa BOSHUKHOBEHUS AITUIEMUHT

4.5 ConepkaHue KIMHUYECKUX MPAKTHYECKUX 3aAHATHI

3aHATHS yKa3aHHOTO THIIA HE MPETyCMOTPEHBI OCHOBHOHM MpodeccHoHaIbHONH 00pa3oBa-

TEJIbHOM IPOrPaMMON.

4.6 ConepkaHue caMOCTOSITEJIbHOM PadoTHI 00yUYaKOIErocst

Ounas dpopma o0yueHus

Ne .
u/n Buabi u popMbl camocTOATEILHOMH PadOThI
3 cemecmp
1 |[TogroToBka K 1a00paTOpPHBIM paboTaM
2  |BeimonHeHue KypcoBoil paboThl
3 |IloaroToBka K KOJJIOKBUYMaM
4 |[ToaroTroBKa K MpOMEXYTOYHOM aTTECTAIIMU U €€ MPOXO0KICHUE
4 cemecmp
1 |[TogroToBka K 1a00paTOpPHBIM paboTaM
2 |[logroroBka K KOJUIOKBUYMaMm
3 |IloaroroBka K MPOMEKYTOYHOM aTTECTALIMK U €€ TPOXOKICHUE

5 Cucrema ¢opMuUpOBaHMS OLEHKHM pe3yJbTATOB OOy4YeHHS] MO JAWCIH-

IUIMHe (MOAYJII0) B PaMKaxX TeKYIIero KOHTPOJIS1 yCIeBAeMOCTH M MPOMEXKYTOY-
HOIl aTTecTAallUU 00y4aK0Ierocs

Ounas ¢popma 00ydeHus

MeponpusiTusi TeKylIero KOHTPOJIsl yCeBaeMOCTH MakcumajbHoe
H MIPOMEKYTOYHOM aTTecTalui 00y4aierocs KOJIUYeCTBO 0AJIJ1I0B
3cemecmp
OuennBaemasi yueOHasl 1eATEIbHOCTD
[TepBeiii |00y4arOLIEroCs:
pyOexubIi |[locemenne JIEKIIMOHHBIX 3aHATUI 6
T . KOHTpOJb |BrinonHeHue 1abopatopHBBIX padboT Nel-7 14
eKyIIui
KOHi]Hij Konnokeuym Nel 10
P Vroro 30
yCIEBAEMOCTHU
Bropoit OunennBaemasi ydyeOHasi 1eAITEJIbHOCTD
por o0yuaouierocs:
PYOEKHBIN =
ITocemienue TEKIMOHHBIX 3aHATUI 8
KOHTPOJIb
Brimonaenue madoparopaBbix padot Ne§-13 12




MeponpusTUSl TEKYLIETr0 KOHTPOJISI YCIIEBAeMOCTH MakcumaJjibHoe
U IPOMEKYTOYHOM aTTecTaluu 00y4arIerocs KOJIN4eCTBO 0aJ1JIOB
Konnokeuym No2 5
Konnoxeuym Ne3 5
Hroro 30
IMpomexyrou- |[AuddepenunpoBannblii 3aueT 40 (100%*)
Has arrecTanys|3amura KypcoBor padoThI 100
4 cemecmp
OunennBaemasi ydyeOHasi 1eAITeJIbHOCTD
[epBoIit  |00y4aromerocs:
pyOexubIit [[locenenue JIEKIMOHHBIX 3aHATUI 4
KOHTpOJIb |BeimonHenue mabopatopHBbix padot Nol14-18 10
Tex . Konnoxeuym Ned 16
ui
yil Wtoro 30
KOHTPOJIb
OuennBaemasi ydueOHasl 1eATeJIbHOCTD
yCIIEBAEMOCTHU
. |o0y4aromierocs:
Bropoii >
. |ITocemienye JEKIIMOHHBIX 3aHITUN 4
pyOeKHBIH
Brimonnenue nabopatopaBbix padot Nel9-23 10
KOHTPOJIb
Konnokeuym Nes 16
Uroro 30
[TpomexxyTou- |DK3ameH 40 (100%*)
Hasl aTTeCcTalus

* B cimydae oTkaza 00y4aroIerocs oT pe3ysbTaToB TEKYIIIEro KOHTPOJISl yCIIEeBAEMOCTH

IIIkana cooTBETCTBHUS OLIEHOK B CTO0AJILHOM U aKaJeMHUYeCKOM CHCTeMax olie-
HUBaHUS Pe3yJIbTATOB 00yUYeHHsI M0 JUCHUILIMHE (MOTYJIIO)

CucremMa oleHUBAHUA

pe3yJbTaToB 00y4eHu s

CrobamibHasl cuCcTeMa OIEHUBAHUS 0-39 40 — 60 61 —80 81 —-100

AxanemMudeckasi CHCTEMa OIICHUBAHHUSI

(ak3ameH, nuddepeHupoBaHHblil 3auer, | Heynosne- | YaoBierso-
3alIiTa KypCOBOTO MPOCKTA, TBOPUTEIILHO | PHUTEIHHO

3aIuTa KypcoBOW pabOTHI)
AxanemMuyeckasi CHCTeMa OIICHUBAHHUSI
(3auer)

OueHku

Xopomo | OTau4HO

He 3auteno 3auTreHo

6 Onucanue MaTepuaJbHO-TeXHUYECKOH 0a3bl (BKJIOYas 000pyl0BaHHE U
TeXHHYEeCKHe CpeacTBa 00y4eHHs1), HEOOXOAUMO ISl OCyLIecTBJIeHHs 00pa3o-
BaTEJIbHOI0 MPOLECCa 10 AUCHHUIINHE (MOIYJ/II0)

Jnist ocyiecTBIeHHsI 00pa30BaTEIbHOTO MPOLEcca MO AUCUUIUIMHE (MOYJII0) TpeOyeTcs:

Y4yeOHasi ayauTOpHsi, OCHAIICHHAS MPOCKTOPOM, KOMITBIOTEPOM, JOCKOH I HAIMKUCAHUS MEIOM
(JIEKITMOHHBIC 3aHATHSA);

JlaGopaTopuss MUKpOOHOJIOTHH, OCHAILIEHHAS LIEHTPU(]YTOi, MUKpOCKOIIaMH, JIAOOPATOPHBIMU aHa-
JUTHYECKUMH BECaMH, aBTOMATHYECKUMH THIIETKAMHU MEPEMEHHOTO 00BbeMa, TEPMOCTATOM, IICH-
Kep-UHKY0aTOpoM, OOKC ¢ TaMHUHAPHBIM BEPTUKAIBHBIM MMOTOKOM BO3yXa, MUKPOBOJIHOBAS TEYb,
XOJIOAMIIBHUKOM, aKBaTUCTHUIUISITOP 3JEKTpUdecKkuit, otomerp, pH-MeTp, XUMHUUECKONW TTOCYI0M:
yamku [letpu, KonObl KayalodHbIe, KOJOBI JplieHMelepa, XUMHUYEeCKHE CTaKaHbl, MEPHBIE KOJIOBI,
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MEpHbIE IWIMHAPHL, TPOOUPKHU, OIOPETKH; peakTHBaMU JUIsS MPUTOTOBIICHHS MUTATENBHBIX Cpel,
OpraHUYeCKHUE U HEOPTaHUYECKHUE COIH, HEOPTaHUYECKUE U OPraHMYECKUE KUCIIOTBI, IEI0YH.

7 IlepeyeHb OCHOBHOWM M IOMOJHUTEJIbLHOM Y4e0HOW JUTEePaTypPbl, HE00XO0-
AMMOM 1JIS OCBOCHUS JUCUMILIMHBI (MOAYJIs1)
7.1 OcHOBHasi IMTEpPaTypa

1. MenuuuHCcKass MUKPOOHUOIOTHS, BUPYCOJIOTHSI © UMMYHOJIOTHS | YU€OHHUK ISl BBICUIL. TIPOQ.
obpasoBanus : B 2 1. / moxa pea. B. B. 3sepeBa, M. H. boiiuenko. M. : ITD0OTAP-Menua,
2010. ISBN 978-5-9704-1422-4 (o6m1.) . T. 1. 2010. 448 c. : un. ISBN 978-5-9704-1418-7
(t. 1) (B mep.).

2. TIlaBnoBud, C. A. MUKpOOHOJIOTHS C BUPYCOJIOTHEH 1 IMMYHOJIOTHEH | yaeOHOe mocobue /
C. A. IlaBmoBuu. — Munck : Bermaiimas mikona, 2013. — 800 ¢. — ISBN 978-985-06-
2237-2. — TekcT : 3NMeKTpOoHHBIH // DnekTpoHHO-O0nbaunoreunas cucrema IPR BOOKS :
[caiiT]. — URL: https://www.iprbookshop.ru/24067.html

7.2 lonosiHUTEILHAS JIUTEPATYypa

1. Eropos, H.C. OcHoBbl ydyeHusi 06 antubmorukax: YueOHuk mis By3os/ H.C.Eropos;
MI'Y um. M. B. JlomoHOCOBa.-6-¢ u31., nepepad. u nom.- M.: M3a-Bo Mock.yn-Ta: Hayka, 2004.-
528c.

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

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

4. Tenmnep, E.3. Ilpaktukym no mMukpoOuosnoruu: Yueb. nocodue mis By3oB/ E.3.Tenmep,
B.K.Illunsnukosa, I'.N.ITepeBepsera; [lox pen.B.K. [lInnbHuKOBOI.-5-¢ 3., mepepad.u jgom. -M.:
Hpoda, 2004.-256¢.

5. bemscoBa, H.A. Mukpo6uonorusi [DnexkTpoHHbIN pecypc]: yueonuk/ bemscopa H.A.—
DJNIEKTPOH. TEKCTOBbIE aHHble.— MuHck: Bpimsiimas mkona, 2012.— 443 ¢.— Pexum noctymna:
http://www.iprbookshop.ru/20229.— 5BC «IPRbooks», mo mapo:to

6. Emues, B.T. MukpoOGuonorus: yueouuk s By3os/ B.T.Emues, E.H.Mumryctun.-6-¢
u3n.,uctp.- M.: Jlpoda, 2006.- 444c.

8 Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHON CeTH

«I/IHTepHeT», HGOﬁXOI[HMI)IX AJI OCBOCHUA NJUCHUIIJINHDBI (MOIlyJIﬂ)

1. https://tsutula.bookonlime.ru - 9bC “Bookonlime”

2. http://www.studmedlib.ru/ - KoncynbTaHT cTyneHTa. DieKTpoHHas OuOIMOTEKa
MEIUITMHCKOTO By3a: YUeOHUKH /IS BBICIIETO MEAUITMHCKOTO U (papM. 0Opa3oBaHUsI.

3. http://www.iprbookshop.ru/ - 35C [PRBooks yHuBepcanbHas 0a30Bas KOJIEKIUSI
W3JIaHUMN.

4. https://biblio-online.ru/ - 3bC IOpaiiT : snexTpoHHas OUOIMOTEKa AT BY30B U
CCY30B. - HHTEPHET-CChUIKA 115t JocTymna K DbC.

5. http://elibrary.ru/ - Hayunas Dnextponnas bubmmoreka eLibrary: Oubimoreka siek-
TPOHHOM MEPUOUKH.

6. http://cyberleninka.ru/ - HOb KuGepJlennnka Hay4Has »JIeKTpOHHas OMOIHOTEKa
OTKPBITOTO JOCTYTIA.

7. http://window.edu.ru. — Eqnnoe okHO g0CTyna Kk 00pa3oBaTeIbHBIM pecypcam

8. https://e.lanbook.com/ - DbC Jlanp
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9 IlepeyeHb WH(OPMALMOHHBIX TEXHOJOTHH, HEOOXOAUMBIX ISl OCY-
IIEeCTBJICHUSI 00Pa30BATEJBbHOI0 MPOIEeCCa MO JUCHHUILTIMHE (MOTYJIIO)

9.1 IlepeyeHbr HEOOXOAMMOIO €KErOHO OOHOBJISIEMOIO JIMIEH3MOHHOTO M
CBO0OOHO PACHPOCTPAHSIEMOI0 MPOrPaAaMMHOI0O ofecneyeHusi, B TOM 4YHcJie OTe-
YeCTBEHHOI0 MPON3BOICTBA

1. TexcroBslii pegakTop Microsoft Word;
2. IIporpamma 11151 pa®OTHI ¢ IIEKTpOHHBIME TabauIamMu Microsoft Excel;

3. [Iporpamma noaroroBku npe3eHtanuii Microsoft PowerPoint;

9.2 IlepeyeHb HEOOXOAMMBIX COBPEMEHHBIX NMPO¢eCcCHOHAIBHBIX 0a3 JaH-

HbIX 1 HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM
Koncynprantllntoc: cnpaBouynas npaBoBas cuctema / Kommanus «Koncynbrant [lmocy. —

Bepcus I[Ipod, cereBast. - Pexxum nocrymna : Kommneiorepnas cers Hb Tynl'Y, cBoGoaHbI. -

3ari. ¢ sKpaHa.



