





1 Iean 1 321244 OCBOCHUS TUCIHUAIIMHBI (MOIYJIsI)

Henbro 0CBOSHHS TUCIMILINHBI (MOMYJIs) SIBJsIETCS POPMUPOBAHUE Y CTYICHTOB MPEACTAB-
JEHUH O MeCTe W 3HaUYSHHH MHUKPOOHMOJIOTHH, 3HAKOMCTBO CTYAEHTOB C MHOTOOOpa3reM MHKPOOp-
raHU3MOB, TPUHIMIAX HX KJAaCCU(UKALWU U TAKCOHOMHH, COBPEMEHHBIX IMOAXOAAaX K MX OMHCa-
HUIO U aHAJIN3Y, 3HAKOMCTBO C BUPYCaMH - OCOOOM IpyMIIOi JKUBbIX OPraHU3MOB, IPUMEHEHHUE T10-
JYYEHHBIX 3HAHUN 1 HABBIKOB B PEIICHUH NMPO(EeCCHOHANBHBIX 3a1a4.

3agauamMm OCBOCHUS TUCIHUILTHHBI (MOJYJIsT) SIBIISTFOTCSI:

— CO3/1aThb CUCTEMY 3HAHWH O MHUKPOOPTaHW3Max B LIEJIOM, B T.4. M BHPYyCaxX, U3y4UTh UX
Moponormueckue 0COOEHHOCTH U CITIOCOOBI PA3MHOKEHUS,

— copMupoBaTh MpenCTaBICHUS] O MHOrOOOpa3sHH MHKPOOPTAaHU3MOB, B T.4. M BHUPYCOB,
NPUHLKNAX MX KIACCHU(PUKALMK, POACTBEHHBIX OTHOIIEHHSX CHCTEMATHYECKUX TPy H
BO3MOJKHBIX MYTSIX HX BOJIFOLHH;

— copMupoBaTh MOHMMAHUE POJM MUKPOOPTaHHW3MOB B IMPHPOJE, reorpapuueckoM pac-
MPOCTPAHEHUH U XO3SIIICTBEHHOM 3HAYCHUH.

2 MecTo AUCUMILIAHBI (MOAYJIsI) B CTPYKTYPE OCHOBHOI NMPO(PeCcCHOHANIb-
HOIi 00pa30BaTe/ILHOI MPOrpaMMbl

JucrurivHa (MOAYJIb) OTHOCUTCS] K YaCTH OCHOBHOH MPOQeCCHOHATBHON 00pa3oBaTebHON
IPOrpaMMbl, GOPMHUPYEMOI yUACTHHKAMH 00Pa30BaTENIbHBIX OTHOIICHHI.
JucuurumHa (MOIyJIb) U3Y4aeTCs B 3 CEMECTpe.

3 IlepevyeHp MIaHHPYEMbIX Pe3yJabTATOB 00y4eHHs MO AUCHUIIMHE (MO-
JyJ110)

[TepeueHp MIaHUPYEMBIX PE3YJIBTATOB OOYUEHHS MO JUCIHUIDIMHE (MOMYJIO), COOTHECEHHBIX
C TUIAHMPYEMBIMH PE3yJIBTATAMH OCBOEHHSI OCHOBHOH mpodeccrnoHanbHOi 00pa30BaTenbHOM Mpo-
rpamMmbl (pOpMHPYEMBIMH KOMIIETEHLMSIMH), YCTAHOBJICHHBIMU B OOIIEH XapaKTePUCTUKE OCHOB-
HOM npoeccnoHanbHOI 00pa30BaTENBbHON MPOrPaMMBI, IPUBEAEH HUXKE.

B pesyibrate ocBOCHUS AUCIUILTAHBI (MOJYJIs1) OOYUYArOITUICS TOJKEH:

3HaTh:

1) 3HaTh cucreMy yHIAMEHTAIBHBIX XUMHUUECKUX MOHSATHI, OCHOBHBIE €CTECTBEHHOHAY Y-
HbIE 3aKOHBI 1 3aKOHOMEPHOCTH XMMUYECKOH Hayku (kox komnerenuun — I1K-1, kon nanukaropa —
IK-1.1.);

2) 3HaTh MPUHLMIBI XpaHEHMsI, 00pabOTKH, PacrpoCTpaHEeHUsI U MpeACTaBIeHUsT HHpopma-
LIUH; TPOrpaMMHOE oOecriedeHre Al HAyYHbIX UCCIIEAOBAHUI XUMHUECKOW HAMPaBICHHOCTH. (KOX
xkomrnereHumu — [1K-2, kon nanukatopa — [IK-2.1.);

3) 3Hath npaBuia oOpaeH:st ¢ XUMUYECKUMH PEaKTUBAMH, MTPABHJIA SKCIUTYyaTaL[H CJIOXK-
HOro J1abOopaTOpHOTrO OOOPYAOBAHUS, MPABUJIA MPOBEICHUS TOCYAAPCTBEHHOH MPOBEepKH J1adopa-
TopHOTO 00OpynoBaHus (kox kommnerenuuu — [1K-6, kon naaukaropa — [1K-6.1.);

4) 3Hath crocoObl M METObI MPUBENEHUS UCXOIHOTO ChIPbsl B COOTBETCTBUE C YCTAHOBJICH-
HBIMHU TPeOOBAaHUAMHU TEXHOJOTHUECKOT0 KOHTpOJs. (kox komnereHuun — I1K-9, kon naankaropa —
I1IK-9.1.);

YMmerh:



4

1) YMeTp muiaHupoBaTh OTAEIbHBIE CTAIUM HCCIENOBAHMSA NMPU HAIMYAK OOLIEro IulaHa
HHP; roToBUTE 31€MEHTBI JOKYMEHTALUH, IPOEKTHI IIJIAHOB U POrpaMM OTAenbHbIX 3Tanos HUP;
rOTOBUTH 00OBEKTHI uccnenoBanus (kox komnereHunu — [IK-1, kox nanukaropa — [IK-1.2.);

2) YMeTb cOCTaBISITh 0030 JIUTEPATYPHBIX HCTOYHHUKOB MO 33aHHOH TeMe, OQOPMIIATE OT-
4eThl O BBIMOJHEHHOH paboTe 1o 3apanHoi dopme (kox komnereHumn — [1K-2, kon naIuKaTopa —
[IK-2.2));

3) YMeTh mpOBOANTD CJIOXKHBIC JTAOOPATOPHBIC UCIIBITAHUS C UCMOJIB30BAHUEM BBICOKOTEX-
HOJIOTHUYECKOro 000pPYIOBaHUS; MOMY4aTh U 00pabaThIBaTh Pe3yIbTaThl HAYYHBIX HKCIIEPUMEHTOB C
MIOMOIIBIO COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOIOTUH. (kox kommeTeHuuu — [1K-6, kon uHankaTo-
pa—IIK-6.2.),

4) YMeTb opranu3oBatb oTOOp Npod pa3aM4YHBIX BHIOB ChIPbS HA COOTBETCTBHE YCTaHOB-
JeHHbIM napamerpam (kox komnereHuwn — [1K-9, kox napukaropa — I1K-9.2.);

Baapern:

1) Branerp TEXHUYECKMMHU CPEACTBAMH M METOAAMU UCTIBITAHUH (M3 HAOOpa MMEIOLIIXCS)
s petneHus noctaBieHHbIX 3anad HUP (kox komnereniun — [1IK-1, kox naankaropa — I1K-1.3.).

2) Brnamerr HaBBIKAMH MOMCKAa HEOOXOAMMON MH(pOpMaIHH B NMPOodeCCHOHANBHBIX 0a3ax
IaHHBIX (B T.4., MaTeHTHBIX) (Kox komnereHunu — [1K-2, kon nanukaropa — [IK-2.3).

3) Brnagerp HaBBIKAMH OCYIIECTBJISATH HAYYHO-MPAKTHYECKHE PabOTHI MO yCTAHOBICHHIO
SKOHOMHUYECKUX H 3(PPeKTHBHBIX METOAOB JIaAOOPATOPHOTO KOHTPOJIS MPOU3BOIACTBA (KOJ KOMIIe-
teHunn — [1K-6, xon uanukatopa — [1K-6.3.).

4) Bragets 000OpynOBaHHEM, YCTAHOBJICHHBIM HAa yYaCTKaX MOJYYEHHUS PA3IHMYHBIX KOMIIO-
HEeHTOB npoxykuuu (kox komnerenunu — [1K-9, koxg nnaukaropa — I1K-9.3.);

[TonHble HAMMEHOBAHUSI KOMIIETEHLIUN NPECTABIEHbI B O0IIel XapaKTepUCTUKE OCHOBHOMN
npodheCCHOHANTLHOM 00pa30BaTENIbHOMN MPOTrPaMMBbI.

4 O0beM U coaepKaHue TUCHUILIMHBI (MOTYJISA)

4.1 O0bem AuCHUNIHHBI (MOAYJISA), 00beM KOHTAKTHOI H CaMOCTOSITE/Ib-
HOH patoThl 00y4amwerocsi NpH OCBOCHHH AHCHHILVIMHBI (MOAYJis), (GopMbI
MPOMEKYTOUYHOM aTTeCTANUM MO TUCIHHIIHHE (MOIYJII0)
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YcnoBHble cokparnenus: D — sx3ameH, 34 — 3ader, /I3 — nuddepeHnnpoBaHHbIi 3a4eT (3a4eT
¢ ouenkoii), KIT — 3amura xypcosoro npoekra, KP — 3amura kypcoBoii paboTsl.

4.2 Copep:kaHue JICKIIHOHHBIX 3aHATHI



Ounas popma o0yueHus

Tempbl JIEKIIHOHHDLIX 3AHATHH

3 cemecmp

Benenue. Ilpenmer u 3amaun MUKpOOHONOTHU. 3HAYEHHE MUKPOOPTAaHU3MOB B MPUPOI-
HBIX MpOLleccax, B HAPOJHOM XO3sIIICTBE U 3/1paBOOXpaHeHNH. BO3HHMKHOBEHUE U pa3BU-
tue Mukpoduonorun. OTKpbITHE MUKpoopraHu3MoB. Pone JI. Tlacrepa B dpopmupoBanuu
mukpoOuonoruu. 3Hadenue pador P. Koxa, C.H.Bunorpaackoro, /1.1 .Heanosckoro,
M beitepunka, A KmoiiBepa, A ®@nemunra. Passurne oTeuecTBEHHOW MHKPOOHOJIOTHH.
I'maBHBIC HampaBieHHs] Pa3BUTHA COBpeMeHHOH MmukpoOuosorun. OCHOBHBIE METOIBI
MHUKPOOHOJIOTHYECKUX MCCIECAOBAHUH.

CucreMaTika MUKPOOPTaHU3MOB. MUpP MHUKPOOPTaHU3MOB: O0IIME MPU3HAKKH U PA3HOOO-
pasue. IIpokapuoTHBIE U 3YKapUOTHBIE MUKPOOPTAaHU3MBI, CXOACTBO U OCHOBHBIE Pa3Jiu-
yusi. [IpuHOMNBI KIACCU(UKANUU TPOKAPUOTHBIX MUKpoopranm3moB. [lpaBuia HOMEH-
KJaTypsl U uaeHTudukanuu. [Ipokapuorsl. XapakTepuUCTHKA OTAEIbHBIX TPy OakTepuit
u apxei. JykapuoThl. KpaTkas xapakTepucThKa IpubOB, BOIOPOCEH, MPOCTENIITNX .

IIpokapuoTHble MEKpOOpraHu3Mbl. OHOKJIETOUHbIE OaKTepUH, pasMepbl U MOP(OIOTHsL.
MHoroknerounsie Gpopmbl Oaktepuii. CTpoeHHe, XUMUYECKHIA COCTaB U (YHKIIMU OTIEITb-
HBIX KOMIOHEHTOB KJI€TOK. CJIM3UCTBIE CJIOU, KAIICYJIbl U YEXJIbL

Knerounsle crenku I pam-nonoxkutenpHbeIx U ['pam-oTpunarenpHbix 6akrepuii; L-¢popmer
1 MHUKOIIa3Mbl. JKIyTUKY, paclojoKEeHHe, OPraHu3alns, MEXaHU3M JBHKeHUs. JlBuxke-
HUsI cKonb3smux (GopM. Peakumu takcuca. Ilnnm, nx 3Hadenue. Knerounas memOpaHa u
BHYTPUKJIETOYHbIE MEMOPAHHBIE CTPYKTYPBL

AnepHslil anmapar: cocTaB, OpraHU3alus U peruTuKanys. PHOOCOMBI U Ipyrue opraHesuibl
OakTepHii; UX 3HAUEHHUE. 3amacHble BEINECTBA U PYrHe BHYTPUKIETOUHBIC BKIFOUCHUS.
Criocobb1 pasmHoxkenust. AnuddepeHnupoBka. JHAOCTIOPHI U APyTHe TOKOsIuecs: GOpMbl.

KynbruBuposanune. HakonurenbHble KyJbTYpbl U IPUHLINII 3JIEKTUBHOCTU. UNCTHIE KyJIb-
TYPBI MUKPOOPTaHU3MOB: METO/IbI ITONTyueHHsI U 3HaYeHne. OCHOBHBIE TUITBI MUTATEbHBIX
CpeA, MCIOJb3yeMble [UIsl KyJbTHBHPOBAHUS MHUKPOOPTaHU3MOB (KJiacCU(PHKAIMS MO CO-
cTaBy, (PU3NYECKOMY COCTOSIHHIO, Ha3Ha4yeHHio). KympTuBHUpOBaHME a’pOOHBIX U aHA3-
POOHBIX MHUKPOOPTaHHU3MOB.

Poct u pasMHOXXeHHE MUKPOOPraHu3MOB. POCT U pa3sMHOXEHHE OTHAEIbHBIX MUKPOOpra-
HU3MOB U nomnynsauui. Bpems renepanuu. 3akOHOMEPHOCTH POCTa YMUCTHIX KyJbTYp MHpHU
NepUOINYECKOM BhIpamuBaHuu. Kpusas pocra, ocobeHHOCTH OTHenbHbIX (as. Poct u
Pa3sMHOKEHHE MHUKPOOPraHU3MOB IPU HENPEPbIBHOM KyJbTHBHPOBAaHUM. CHUHXPOHHBIE
KyJbTYPBL

Ousnonorus nutaHus. PepMEHTHl MUKPOOPTaHU3MOB. 3HAYEHHE OTHENBHBIX 3JIEMEHTOB
IJIsL XKU3HEAEATeIbHOCTH MUKpOOprann3MoB. COeMHeHns yriieposa U a30Ta, UCIIONb3ye-
Mble MHUKpoopraHmsMamu. CrocoOHOCTP MHKPOOPTraHHU3MOB HCIOJIB30BATh Pa3HbIE CO-
enuHeHus cepbl U docdopa. [TorpeOHOCTD B jkee3e, MArHUU B APYTUX HJIEMEHTaX.

CriocoObl MUTaHUST U MOCTYIUICHUSI B KJIETKY pasnu4HbIX BemecTB. uddysus u tpanc-
nopt. HMcnonp3oBaHHE MHUKPOOPTaHU3MaMHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHH W Be-
IIECTB, HEPACTBOPUMBIX B BOJE. DHAO- U 3K30LMTO3 Y HYKApUOT. ABTOTpOdHs U rerepo-
Tpodusi. CreneHu rerepoTpoHOCTH MPOKAPHOT.

10

Tunbl muTaHUST MUKPOOPTaHU3MOB: poToTpodust U xeMoTpodust, aBTOTpodus U rerepo-
Tpodus, mutorpodust u oprasorpodus. IIpororpodsr u aykcorpodrr. Pocroseie Bemie-
CTBA.

11

Metabonu3M MUKPOOPraHu3MoB. KOHCTPYKTHBHBIN U SHEPreTHUECKUI yTH MeTaboIn3a.
OcHoBHbIe PopMBI KaTabomu3Ma y npokaproT. OOmas XapakTepUCTHKa MIUKOJIN3a, TeH-
to3odocharaoro nytu u KD -iyTu.




n/n

Tempbl JIEKIIHOHHDLIX 3AHATHH

12

Bpoxenne. Onpenenenne nousatus "opoxxenne”. [lytn cOpakuBaHus yriieBOIOB H APYTUX
opraHudeckux coequHeHni. OCHOBHbIE THIBI OposkeHust. O0mas cxema OposkeHust. bpo-
JKEHUSI. MOJIOYHOKHCIIOE TOMO- H TeTepodepMeHTaTHBHOE OpOKEeHNe, CIUPTOBOE, MPOITH-
OHOBOKHCJIOE, MAC/ISIHOKHCIIOE, alleTOHOOYTUIIOBOE, METAHOBOE U JPYrHe THIIBI OpoKe-
HUsI. XapaKTePUCTHKAa MUKPOOPTaHM3MOB, BBI3BIBAIOIIUX Pa3HbIe THIbI OposkeHus. Lk
yriepona.

13

[ukn azota. Munepanuzanus azora. Hurpudukanus u geaurpudukanus. Obmas xapax-
TEPUCTUKA MUKPOOPTAHU3MOB, OCYIIECTBIISIOIIUX STH MPOIECCHL.

14

dukcanusi MOJEKYJSIPHOTO a30Ta MHKPOOpPraHu3MaMu. A30T(uKcanus acCOLMaTHBHBIMU
1 cBOOOTHOKHMBYIITUMH MUKPOOPTaHU3MAaMH.

15

Cumbuornyeckast azordukcanus. buoxumus mponecca.

16

Iukn cepbl, pocdhopa u xenesa.

17

MuxkpoopranusmMbel U OKpyxkaromast cpena. PocT MHKpPOOPraHM3MOB B 3aBUCHUMOCTH OT
temneparypsl. [lcuxpodunbl, me3odpunel 1 Tepmoduibl. Mcnoiap3oBaHne BBICOKUX TEM-
neparyp s crepunnusauuu. [[efdcTBHe HU3KUX TEMIEPaTyp Ha BbDKHUBAHHME MUKPOOPra-
HU3MOB.

18

MukpoOpranusMbel U OKpyxKarowmas cpena. POCT MHUKPOOPraHU3MOB B 3aBHCHUMOCTH OT
BJIAYKHOCTH CpeIbl. Y CTOMYHUBOCTD MHUKPOOPTaHU3MOB K BbICYIINBaHUIO. JInodummsamnus.
Ocmotnueckoe nasnerne. Ocodennoctn ocmoduios. Ianodunbr. Criocoder ocMoperyis-
LIMH Y PA3HBIX MUKPOOPTAHU3MOB.

19

MuxkpoopraHusMbl U OKpy>karomas cpena. Pannanus, xapakrep ee IelCTBUsI HA MUKPOOP-
TaHU3MBbL. Y CTOWYMBOCT MHKPOOPTaHU3MOB K YJIBTPA(PHOIETOBBIM JIydaM M HOHU3HUPY-
IOLIEMY M3JIy4eHUI0. POTOPEAKTHBALIHS.

20

MukpoopraHu3Mbl U OKpysKaroInas cpena.OTHOIEHHE MUKPOOPTaHHU3MOB K MOJIEKYJISIP-
HOMY KHCJIOPOAY: a3poObl v aHa3poObl (00 MraTHeie U (paKyJIbTATUBHBIE), a3POTOIEPAHT-
HbIe aHadpOoOBl U MHKPOaspodmibl. Bo3MOXKHBIE MPUYMHBI UHTHOMPYIOLIETO IEHCTBHS
MOJIEKYJISIPHOTO KUCJIOPOAa Ha MUKPOOPTaHU3MBI.

21

Muxkpoopranu3Mbl U OKpy»Karomasi cpena. 3HaueHne pH cpemel mnst pocta MUKpoopra-
HU3MOB. Ao wibl, HEUTPOPUIIBI U aNKaIO(UIIBI.

22

Xumudeckue BemecTBa. [IoHATHE «TUTaTeNbHBIE U AHTUMHUKPOOHBIE BemecTsa». [Ipupo-
Jla aHTUMUKPOOHBIX BEUIECTB W 00JACTH WX mpuMeHeHus. Antudbuotnku. Mcropus oT-
KpbITUsT aHTHONOTUKOB. [loHATHE «aHTHOMOTHKMY U criocoObl ux nonydenus. Knaccudu-
Kallud aHTUOMOTUKOB. AHTHOMOTHKOPE3UCTEHTHOCTh OakTepuii. IIpodunakTuka mocnen-
CTBUH aHTHOMOTHKOTEPATIHH.

23

Bupycer: obmiast xapakTepucTika, pazMepbl, MOpGoJorust 1 pacrnpocTpaHerne. OTmuaus
BUPYCOB OT KJIETOYHBIX (opM kM3HU. bakrepuodar: crpoeHne, BOCIpPOU3BEeEeHHE, MTPH-
MEHEHUE.

24

I'eneTuka Mukpoopranusmos. HaciencrseHHas U HEHACIEACTBEHHAs: U3MEHUYNBOCTb. My-
TALMOHHAsI MPUPOAA U3MEHUYUBOCTH. YacToTa MyTaHTOB U TUIbI MyTaluii. CIIOHTaHHBIN U
WHIYLHUPOBAaHHBIN (PaIUallMOHHBIN U XUMUYECKHUH) MyTareHe3bl.

3 Coaep:xaHue NpaKTHYECKHUX (CEMUHAPCKHX) 3aHATHH

Tembl NpakTHYeCKHX (CEMHHAPCKHUX) 3aHATHH

3 cemecmp




3‘9“ Tembl npakTHYeCKHX (CEMHHAPCKHUX) 3aHATHH
1 |CucremaTrnka MUKPOOPTaHHU3MOB.
2 |KnerouHast memMOpaHa W BHYTPHUKJIETOUHBIE MEMOpaHHbBIE CTPYKTYPBL 3aracHble BeLle-
CTBa M APYrUe BHYTPUKIIETOUHbIE BKIIOUeHHs. KieTouHble cTeHKH I paM-IoIoKUTeIbHBIX
u I'pam-otpunarensHbix Oakrepwuii; L-popmbl 1 Mukoruiasmbl. JXKryTHKH, pacnosioKeHue,
OpTaHU3aLMs], MEXaHU3M JIBUKCHHUSI.
3 PocT 1 pasMHOkeHHE MUKPOOPraHu3MoB. KyJbTHBUPOBaHNE MUKPOOPTaHU3UMOB.
4  |Pusuonorus nutaHus. PepMEHTbI MUKPOOPTAaHU3MOB. 3HAUYEHUE OTAEIBHBIX 3JIEMEHTOB
IUIS1 SKU3HEAESITEIbHOCTH MUKPOOPTaHHU3MOB.
5  |Tumsl MUTaHUS MHUKPOOPTaHU3MOB: (oToTpoduss u xeMoTpodus, aBTOTpodus u rerepo-
tpodust; mutorpodusi u opranorpodus. ITpororpodst U aykcoOTPOdbL.
6  |OcHoBHble hopmbl KaTabomu3Ma y npokapuot. O0mas XxapakTepucTHKa MIHKOJN3a, MeH-
to3odocdarnoro nytu u KAPT -niyTw.
7 |bpoxeHue.
8  |Hukn azora. Hutpudwukanms u nenutpudukamms. Azordukcanus.
9  |[luxkx cephl, hochopa u xenesa.
10 [MukpoopraHu3Mbl U OKpYy>KaroIIasi Cpena: BIMSIHAE TEMIIEPATyPhl Ha KU3HENEATENIbHOCTD
MHKPOOPTaHHU3MOB.
11  [MuxpoopraHusmbl U OKpy>Karollas cpefa. BIUSHUE BIAXKHOCTU M KOHLEHTPALUM COJIEH
HA MUKPOOPTAHU3MBI, BIUSHUE PaUALIIH HA MUKPOOPTAHU3MBI.
12 |MuKpOOpPTraHU3MbI U OKPYIKAIOUIas Cpeaa.
13 |Muxpoopranusmsl U okpy:karoias cpeaa.OTHOIIEHHEe MUKPOOPTaHU3MOB K MOJIEKYJISAp-
HOMY KHCJIOPOAY: a3poObl v aHa3poObl (0OiraTHbie U (paKyJIbTATUBHBIE), a3POTOJICPAHT-
HbIe aHA3POOBI 1 MUKPOA3POQUIIBL.
14 |Muxpoopranusmsl U Okpyskaromas cpena. 3HadeHue pH cpenbl njst pocta Mukpoopra-
HU3MOB. Ao uisl, HEUTPODHIbI U aJTKaIO(UITbL.
15 |Antubuoruku. [loHaTHE «aHTUOMOTHKI» U CITOCOOBI X mojay4eHus. Knaccudukarmm an-
THOMOTHKOB. AHTHOMOTHKOPE3UCTEHTHOCTb.
16  |Bupycel. bakrepuodarn. I 'eHeTHKa MUKPOOPTaHU3MOB. MyTareHes.
4.4 Coaep:xkanue j1ab0paTopHbIX padoT
Ne
o/ HaumeHnoBaHusi 1a00paTOpPHBIX padoT
3 cemecmp
1 [YcrpoticTBo Mukpobuoiornueckoit naboparopun. [Ipasuna paboTsl B HEil.
2 |[Meronbl CTEPWIIN3ALINK: MTUTATEIBHBIX CPEN, MOCYAbI, HHBEHTAPs], OTPA0OTAHHOIO MaTepH-
ana.
3 [MHKPOCKON M TEXHHUKAa MUKPOCKOMMPOBAHMs. Y CTPOMCTBO MUKPOCKONA. BUIBI MUKPOCKO-
UM
4 [Mopdonorus 6akrepuii, IaHoOAKTEPUI, TPOXCKEH U MUIETHAIBHBIX IPUOOB
5 [[IpuroroBnenne (pUKCHPOBAHHBIX MpENapaToB MUKpoopraHu3MoB. IIpocteie u nuddepen-
LIUPOBaHHbIC MeTOABI OKpamnBaHust. Okpacka 6akrepuii mo I pamy
6 [HMccrnenoBaHue MUKPOOPTaHU3MOB B )KUBOM COCTOSIHUM
7  |Cnopel 6akTepuii
8 [[IutaTenpHBIE CpeAbl AN KyJIbTUBUPOBAHUS MHUKpOOpraHu3MoB. I[IpuroroBnenue nwura-
TEJBHBIX CPENl PA3IMYHOTO COCTaBA
9 |3HaveHue OTHENbHBIX 3JIEMEHTOB NMUTAHHS B PA3BUTUH MHKPOOPTaHHU3MOB
10  |[KynpTHBHpOBaHHE aHAPOOHBIX MUKPOOPTAaHU3MOB




Ne

/i HaumeHnoBaHus 1a6opaTopHbIX padoT

11 |BeigeneHune 4uCTOM KyJbTYphl OaKTEPHIl

12 |@a3bl pocTa MUKPOOHOJIOTHUECKUX KYJIBTYP M PacyeT KMHETHYECKUX MapaMeTpOB PocTa

13 [MeToapl KONMYECTBEHHOI'O y4yeTa MUKpPOOpraHu3moB. OmnpeneneHue KOJINYEeCTBa KIETOK
MHKPOOPTaHU3MOB BBICEBOM Ha IUIOTHBIE MUTAaTENbHBIE cpenbl (MeTon Koxa)

14 |MeToapl KOIMYECTBEHHOI'O y4eTa MUKpPOOpPraHusMoB. OmpereneHue KOJUYeCTBa KIETOK
MHUKPOOPTraHU3MOB O] MUKPOCKOIIOM

15 [KynbTypanbHble CBOHCTBA MUKPOOPTaHU3MOB

16 |[bnoxumuueckue CBONCTBA MUKPOOPTaHU3MOB

4.5 Coaep:kanne KJIMHUYECKHX NPAKTUYECKHUX 3aHATHI

3aHATHS YKAa3aHHOTO THIA HE IMPEOYCMOTPEHbI OCHOBHOH MpPOQEeCCHOHANBHOW 00pa3oBa-

TEJIbHON MPOrpPaMMON.

4.6 Coaep:kanue cCaMmOCTOATEILHOM padoThl 00y4aK0IIErocs

Ounast popma 00y4eHus1

Ne .
a/n Buawbi u popmbl camocTosITeTbHOMN PadoThI
3 cemecmp
1 |IlogroroBka K j1a00paTOpHBIM paboTam
2 |[ToproroBka K MPaKTHYECKUM (CEMHHAPCKHM) 3aHSITHIM
3 |IloaroroBka K IPOMEXKYTOYHOM aTTECTALMU U €€ MPOXOKIACHHE

S Cucrema (opMUpPOBAHHMS OLECHKH PpPe3yJbTaToB O0y4YeHHS] MO JAUCLH-

nJinHe (MOIYJ/II0) B PAMKaX TEKYLIEero KOHTPOJIs YCIIeBAEMOCTH H MPOMEKYTOY-
HO¥ aTTecTaunu 00y4aroIuerocsi

OunHast popma 00y4eHus1

MeponpusiTHSI TEKYIIEro KOHTPOJIsI YCIeBAeMOCTH MakcumanabHoOe
H MPOMEKYTOYHOH ATTECTAIHU 00YYAIIErocst KOJIHYeCTBO 0aJIJIOB
3cemecmp
OuenuBaemasi yueOHasi 1eSITEJILHOCTD
o0y4aronierocs:
Iepesiii  |[locemenne JEKIMOHHBIX 3aHATHM 5
pyOesxubiii [Boimonaenue sadbopatopHsix padot Ne 1-8 10
KOHTPOJb [PaboTa Ha ceMUHAPCKUX(TPAKTHYECKHUX ) 3aHsI- 5
T . THSIX
eKY LU
N yu(l) Konnoxeuym Nol 10
KOHTPOJIb
b Hroro 30
yCIIEBaEMOCTH
OuenuBaemasi yueOHasi 1eSITEJILHOCTD
. |o0yuaromerocs:
Bropon =
. [IocemeHne JeKIMOHHBIX 3aHATUN 5
pyOesKHBIT
Brimonaenue jadopatopHbix padot Ne 9-16 10
KOHTPOJIb
Pabora Ha cemrHapCKUX (TIPAKTUUECKUX ) 3aHS- 5
THSIX




MeponpusiTHSI TEKYIIEro KOHTPOJIsI YCIIeBAeMOCTH MakcumajabHoOe
H MPOMEKYTOYHOH ATTECTAIHMU 00YYAKIIErocst KOJIHYeCTBO 0aJIJIOB
Konnoxeuym Ne2 10
Hrtoro 30
[IpomexkyTou- [JK3ameH 40 (100%*)
Hasl aTTECTAIUs

* B cmyyae oTka3a 0Oy4aromerocs OT pe3yJIbTaTOB TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH

HIka/a cOOTBETCTBHSA OLEHOK B CTOOAVILHONH M aKaJeMHYeCKoIi CHCTeMAax olle-
HHBAHUA PE3yJabTATOB 00y4YeHHsI 10 AUCHHUILIHHE (MOAYJII0)

Cucrema oLleHUBAHUSA

pe3yJbTATOB 00yUEeHUSs

CrobaymibpHasi CUCTEMA OLIEHUBAHUS 0-39 40 — 60 61 — 80 81 —100

AkaneMu4eckasi CUCTeMa OILICHHUBAHUS

(ax3ameH, nupdepenupoBannblii 3auet, | Heynosie- | Yaosnerso-
3alIUTa KypCOBOTO MPOECKTA, TBOPUTENILHO | PUTEIHHO

3amuTa KypcoBoi paboTsl)
AkaneMu4eckasi CHCTeMa OILICHUBAHUS
(3ayer)

Ouenku

Xopomo | OTau4HO

He 3aureno 3aureHo

6 Onucanue MaTepuaIbLHO-TEXHHUYECKOI 0a3bl (BK/IOYAss 000Py10BAHHE H
TeXHHYCCKHE CPeACTBA 00y4eHHusi), HEOOXOAMMOIl JAJIs1 OCyLIeCTBJIeHUs1 00pa3o-

BaTEJIbHOIO MPOLecca Mo TUCHUILTHHE (MOLYJII0)

JUis poBeeHUs JIEKIMOHHBIX U MPAKTHYECKUX (CEMHUHAPCKUX) 3aHATUH MO AUCLUIUINHE
Tpedyercst yueOHast ayTUTOPUS C MEJIOBOU JOCKOM.

Jlns nposeaeHusi 1abOpaTOPHBIX pabOT MO MUCHUIUTHHE Tpedyercs abopaTopusi MUKpO-
Ouonoruu, OCHaIeHHas LEeHTPUPYTroi, MUKPOCKOIaMH, J1JaOOpaTOPHBIMU aHAJTUTUIECKMMHU BECAMU,
BBITSDKHBIM IIKaOM, MIEHKEeP-MHKYOATOPOM, XOJIONMIBHUKOM, XUMHYECKOW MOCYIOH, XHMUYe-
CKHUMH peaKTHBaAMH, MaTepUanaMu U 00pa3iaMu [Jisi HCCIIEAOBAHMS.

7 IlepeyeHb OCHOBHOM M IONOJIHUTE/ILHOW y4eOHOI uTeparypbl, He00X0-
AUMOI VIS OCBOCHHS JUCHMIVINHBI (MOXYJIs)
7.1 OcHOBHAsI IUTEPATYPA

1. MenuuuHCcKasi MUKPOOHOJIOTHSI, BUPYCOJIOTHS M MMMYHOJIOTHUS | Y4eOHHK JJIsl BBICI.
npod. obpaszosanus : B 2 1. / mox pea. B. B. 3sepesa, M. H. boiiuenko .— M. : [DOTAP-Menua,
2010

2. Emues, B.T. Mukpobuonorusi: yuebuuk ans By3os/ B.T.Emues, EH Mumyctun.-6-¢
usn., ucrp.- M.: JIpoda, 2006.- 444c.

3. Mukpobuonorus : yueOHoe nocodue ays By3oB / P. I'. ['ocmanos, A. K. INamuynnus, A.
X. Bonkos, A. . UOparumoBa. — 4-e u3n., crep. — Cankrt-IlerepOypr : Jlanp, 2021. — 496 ¢. —
ISBN 978-5-8114-8107-1. — TekcT : aneKTpoHHbIH // JIaHb : 31eKTpOHHO-OMONMNOTEYHAsE CHCTEMA.
— URL: https://e.lanbook.com/book/171851 (nata obpamenus: 14.10.2021). — Pexxum gocrymna:
IUIs1 aBTOPU3. MOJIb30BATENEH.

7.2 JIoNOJIHUTJIbHAS JINTEPATypa
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1. Eropos, H.C. OcHoBbl yueHusi 00 antubmnornkax: Yuebuuk mis By3os/ H.C.Eropos,
MI'V um. M. B. JlomoHOCOBa.-6-¢ u3n., nepepad. u gom.- M.: M3n-80 Mock.yH-Ta: Hayka, 2004 -
528c.

2. IMosnees, O.K. Menuuuckast mukpobuosyiorusi: Yuebunk ans men.sy3os/ O K Ilosnees;
nox pen. B.M.ITokposckoro.-M.: I'D0OTAP-Menua, 2005.-768c.

3. IIpaktukym mo mukpobuojoruu: Yued. mocobue mis By3os/ A.M.Herpycos [u np.]; mon
pen. A U Herpycona. -M.: Akagemusi, 2005.-608c.

4. Tenmep, E.3. Ilpaktukym nmo mukpoOuosnoruu: Yued. mocodue anst By3os/ E.3. Tenmep,
B K IlIunsaukosa, I".M.ITepesepsesa; [lox pen.B K. IllunpankoBOii.-5-€ u3n., nepepad.u gom. -M.:
Hpoda, 2004.-256¢.
5. bensicoa, H. A. MukpoOuonorust [ nekTpoHHbIid pecypc]: yueOHuk/ bensicora H A.— Dnek-
TPOH. TEKCTOBBIE JaHHble.— MuHck: Beisiimas mkona, 2012.— 443 ¢.— Pexum poctyna:
http://www.iprbookshop.ru/20229.— 3BC «IPRbooks», o mapoJro

8 Ilepeuyennr pecypcoB HH(OPMALUOHHO-TEJICKOMMYHHKALNHMOHHON CeTH
«HTEepHeT», HEOOXOAUMBIX AJIs1 OCBOCHHS TUCHUILUIAHBI (MOAYJIs)

1. Yuebnuku asropos Tynl'¥Y no Bcem ngucummminHaM. - Pexxum nocrymna:

https://tsutula.bibliotech.ru/

2. DBbC IPRBooks yHuBepcanbHas 0a30Basi KOJUIEKINS U3AaHUH. - PexxuM nocrymna:

http://www.iprbookshop.ru/

3. DObC m3parenscTa «kOpaiiTy .- Pexxnm nocryna: http://biblio-online.ru, mo maposno.- 3aru. ¢
JKpaHa.

4. KOHCyJbTaHT CTyJeHTa. DJIEKTPOHHAsI OMOINOTeKa MEIUIIMHCKOTO BYy3a | YYeOHUKH TSI
BBICLIIETO MEAULIMHCKOTO U (papm. obpasosanus. — Pexxum nocryma :
http://www.studmedlib.ru/.

5. Hayunas Dnextponnas bubnuoreka eLibrary - 6ubanoTexa 3JeKTPOHHOM NEpUOIUKU.- Pe-
KUM foctyna: http://elibrary.ru/

6. HDOb KubepJlennnka Hay4dHas 3JIEKTPOHHAsE OMOTMOTEKA OTKPBITOTO TOCTYIIA, PEKUM JJOCTY-
na http://cyberleninka.ru/

7. EnuHOe OKHO MocTyma K 00pa3oBaTeNIbHBIM pecypcam: mopTal [DnekTpoHHbIH pecypc]. - Pe-
JKUM Joctyna : http: //window.edu.ru.

9 IlepeyeHb HH(POPMANHMOHHBIX TEXHOJIOTHIl, HEOOXOAUMBIX JJsl OCY-
HICCTBJICHHUS] 00PA30BATEIBLHOIO NMPOLECCa M0 TUCHUILTHHE (MOIYJII0)

9.1 IlepeyeHp HEOOXOAUMOTO €KErOAHO OOHOBJISIEMOIO JIMIEH3UOHHOIO H
CBOOOHO PACHPOCTPAHSAEMOr0 MPOrPAMMHOI0 00€CIe4YeHus], B TOM YHCJE OTe-

YE€CTBCHHOI'O IIPOU3BOACTBA
1. TMaker opucHbIx npunoxkeHui «MoitOducy

9.2 IlepeyeHb HEOOXOAUMBIX COBPEMEHHBIX NMPOQecCHOHANBbHBIX 0a3 AaH-

HbIX U HH(OPMALINOHHBIX CIIPABOYHBIX CHCTEM
1. http://docs.cntd.ru/ - (POHO NPABOBOITE U HOPMAMUBHO-MEXHUYECKOT OOKYMEHMAYUlU
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