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1 Henu u 3aga4u M3y4eHUs IMCUUILITHHBI (MOIYJIsT).
1.1 Ileab ocBOeHUSI TUCHMIJIUHBI.
[lenbro ocBOEHUS AMCHUILIMHBI "MUKpOOPraHM3Mbl U OKpYysKaroiasi cpeaa" sBisieTcs

¢dopmupoBanue y CTYJEHTOB OOLIEKYJIbTYPHBIX, o0menpogpeccuoHaTbHBIX "
npodeCCHOHATBHBIX ~ KOMIIETEHIIMA B TPOM3BOJACTBEHHOW, y4eOHOW W Hay4yHO-
UCCIIEIOBATEIbCKON AEATENBHOCTH, a TAKXKe aHAIN3 (PyHJaMEHTAIbHBIX 3HAHWN, HAIIPABICHHBIX
HA pacHIMpeHHe TPEACTABICHUA O pa3HooOpa3suu TPEACTAaBICHHBIX B  Ouocdepe
MUKpPOOHOJIOTUYECKUX ar€HTOB, UX POJIU B PA3JIMYHBIX MPUPOJHBIX MPOILECCaX U SIBICHUAX, UX
UCIIONIb30BaHUU B OHOTEXHOJIOTUYECKUX TMpoleccax. [NaBHas menp Kypca - TMOIYy4YeHHE,
HAKOIUICHHWE U YCBOCHHE 3HAHHM, YMEHHI, HBBIKOB B C(pepe SKOJIOTHH MUKPOOPraHU3MOB, KaK
TEOPETUYECKOW OCHOBBI JJIsi MPAaKTHUYECKOH paboThl B 00dacTd MPHUPOAOBETUECKON
MHUKpOOHOJIOTHH, (POPMHUPOBAHNE UYBCTBA OTBETCTBEHHOCTH MHUKPOOHOJIOTa 32 MPOU3BOJUMBIC
UM JICUCTBUS MIEPE] 3aKOHOM, YEJIOBEUECTBOM M OKPYKAIOILIEH CPesIon.

N3yuenne auciumuimabl "MHKpOOpPraHM3Mbl M OKpyXaromas cpena" — oOecreuyumBaet
(GbopMHUpPOBaHHE Yy CTYACHTOB-OMOJIOTOB TIYOOKHX 0a30BBIX TCOPETUYECKUX W MPAKTUUECKHX
3HaHUW B O0OJACTH MHKPOOHOJOTHMH C TOYKH 3PEHUS COBPEMEHHBIX IMPEACTaBICHUI O
pa3Hoo0pa3uy MUpPa MHKPOOPTaHM3MOB KaK 4acTh Ouocdepbl, 1 UX POJIM B €€ yCTOHYHMBOM
pa3BUTHUH.

1.2 3agauyu AMCHMILIMHBI.

3a7auu OCBOCHUS AUCLUIIUHBIL:

— cpopMUPOBATH y CTYJIEHTOB:

06a30Boe MbILUIEHHE, OOECIEUYMBAIONIEE CBSI3b C CYLIECTBYIOIIMMH METOIUYECKUMU
npreMaMH H TIOJXOJAaMH BBISBICHUS, HM3YyYCHHS W HWCIOJB30BAHUS MHUKPOOPTaHHU3MOB B
OKpy’Kalollel cpezne, a TakXkKe CBS3b C TEOPETUUYECKUMH IPEINOCBUIKAMHU IPAKTHYECKOTO
MCTIOJIB30BaHUS KaTa0OJIMUECKOTO MOTEHIMANIA MPOKAPHOT — OMOIOTUYECKUX areHTOB.

CIIOCOOHOCTh ~ TMOHMMATh  3HA4YEHHWE  TEOPETUYECKUX  OCHOB  HPEIBUIACHUS
(TPOTHO3MPOBAHMS) BO3MOXKHBIX TIOCIEJCTBHI HCIOJB30BAHUSA TEX WM HMHBIX METOAOB M
pe3yibTaTOB  HAYYHO-TIPAKTUYECKOM  JEATeNbHOCTHM B 00JacTH  MHUKpPOOHOJOTMH U
OHMOTEXHOJIOTHH;

CIOCOOHOCTh HCIOJIB30BaTh C TPAKTUYECKWE HABBIKM, METOJMKH, TNPOLEAYPbl U
o0opysnoBaHue sl 0€30MacHOrO BBHIMOJIHEHHS pabOT C MATOT€HHBIMM OHOJIOTHYECKUMU
areHTaMu;

— pa3BuUBaTh y CTYIAEHTOB YMEHHsS HCIIOJIb30BaTh COBPEMEHHYIO ammnaparypy Hu
000py10BaHUE JUIsl BBIMOJIHEHUS! OMOJIOTHYECKUX PadoT;

— pa3BUBaTh Y CTYJEHTOB HaBbIKU Pa0OTHI C y4eOHOM U Hay4yHOU JTUTEpaTypOil.

1.3 Mecto aucuuminHbl (MOayJisl) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMBbl.

JucuumimHa "MHKpOOpraHu3MBbl M OKpY:KaroIas cpefa" OTHOCUTCA K JUCLUIUIMHAM T10
BBIOOpY BapuatuBHOM yactu biioka 1 "/lucuummunel (Moaynn)" yaeOHOTO MI1aHa.

Kypc "Mukpoopranusmsel H OKpyXkawmas cpena" BaxkeH JUIsl  CTYIEHTOB-
MUKpPOOHOJIOTOB, CIEUUATU3UPYIOLIMXCA B 00sacTd OHWOTEXHOJIOTMUM M SKOJIOTMYECKOM
(mpuponoBenyeckoil) MukpoOuonoruu. Jlns yCBOGHHsS Kypca CTYIAGHTY HEO0OXOIMMO
OpPUEHTHpPOBAThbCS B  Tpobiemax oOmeil MUKpoOWojoruu, OWOXHMHH, (U3HOJIOTUH
MHUKPOOPTraHu3MOB. VIMETh HaBBIKM CaMOCTOSITENIbHOW paboThl € JHUTEpaTypoi, BKJIIOYast
NEPUOANYECKYI0 HAyYHYIO JIMTEPATYPY MO OAKTEPUOJIOTUN U OMOTEXHOJIOTUH, a TaK)Ke HAaBBIKU
paboTbl € DJIEKTPOHHBIMH  cpelacTBaMM  MHpopMmauuu.  M3ydeHuro  AMCHUIUIMHBI
"MUKpOOpPraHu3Mbl U OKpYXkaromas cpefa "' MpeauecTBYIOT TaKhe AUCIUIUIMHBI, Kak "Xumus',
"Ouzuka", "buoxumus", "Monekymspuas Ouonorus', '"l'eHetmka u  cenekuus",
"MuxkpoOuosnorus", KOTOpble H3ydaloTcs, B TOM 4Hcie, B paMmkax HampasieHus 06.03.01
«buonorus». bonpllyto BaXHOCTh HMMEIOT KYpChI "OCHOBBI  (PM3HOJIOTHH  POCTA



MHUKpPOOPTraHU3MOB", "Oxonorus Oaktepwmii”, "TIpyHIMIIBL KYJIbTUBUPOBAHUS
MUKpoopranu3mMoB", "MukpoOHas Ouoreoxumus”, "LluTomorust MUKpOOpraHu3MoB', H3ydaeMble
B pamkax HampasieHusi 06.04.01 «buonorus». Tpebyercs MMeTh HAaBBIKH CaMOCTOSITEIHHOMN
paboThl ¢ IUTEpPaTYpOM, BKIIOYAs IEPUOANUECKYIO HAYUHYIO JINTEPATYypy 10 OMOTEXHOJOTUH, U
HaBBIKM PA0OTBI C 3JEKTPOHHBIMHU CpeAcTBaMu uH(popManuu. 3ydeHue AUCHUTUTAHBI
"MuUKpoOpraHu3Mbl M OKpYyXKamIias cpena" OCyHIECTBISIETCS B 3 ceMecTpe 2 Kypca
MarucTpaTrypbl M 3aKJaJblBa€T TEOPETUUYECKHE U IPAKTUUYECKHE OCHOBBI JJIS IOCIEAYIOLIEH
Hay4yHO! paOOoThl MpPU MOJATOTOBKE BBITYCKHOM KBaJM(DUKAIIMOHHON pabOThl U KpallHE Ba)KHBI B
OCYILIECTBIICHUH TPAKTHUYECKOW U MPO(PECCHOHATBHON MAEATENbHOCTH MAarucTpa OHOIOTUH
(MuUKpOOHOIOTHN).

1.4 IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB O0y4YeHHUS MO JAUCHUIUIMHE (MOIYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS 00Pa30BaTEIbHON MPOrpaMMbI.
[TnanupyeMbIMu pe3yiabTaTaMi OOy4eHHUS MO JUCHUIUIMHE, SBISIOTCS 3HAHUS, YMEHMS,
BJIAJICHUSI W/WIM OMBIT JCATEIbHOCTH, XapaKTEPHU3YIOLIHE ATarbl/ypoBHU (HOPMUPOBAHHS
KOMIETEHIIMM U oOecreyuBaronye JOCTHKEHHE IUIAHUPYEMBIX pe3ylbTaTOB OCBOCHHS
o0Opa3oBaresbHON TporpamMmsl B 1iesoM. [lepeuenb KoMIeTeHuii, popMUpyeMbIX B pe3ysIbTaTe

N3YUCHUA JUCHUIIJIMHBI, IPUBCIACH B Ta6n1/1ue

No WNunexc Coneprxanue B pesynbrare nzydenus yaeOHON AUCIIUILTUHBI
(g | KOMIIET | KOMNETCHIHH o0y4aromuecs: JOIKHbI
eHIuu | (uau e€ yacTH) 3HATh yMeTh BJIA/IETh
1. | OK-2 TOTOBHOCTBIO XapakTep U3MEHEHHI | MHTEPIPETUPOBAT | METOJUKAMU
NEeiCTBOBATh B B MUKpPOOHOTE b PE3yIbTAThI STUYHOTO U
HECTaHJAPTHBIX | OKPY’KaIoILEH Cpelbl, yuera TOJIEPAHTHOT
CUTYaIusX, MPOUCXOSAIINUX B MUKPOOPTaHU3MO 0
HECTH pe3yibraTe B B CUTyallusiX, | MHUKpOOUOJIOr
COLIMATIBHYI0 U HECTaHIapTHON TpeOyrommx UYECKOTO
ATUYECKYIO AHTPOIIOTr€HHOMN He3aMeUINTEIbH aHaJM3a
OTBETCTBEHHOCT NeSITeNIbHOCTH; BIX JICWCTBU; KPUTHYECKHUX
b 3a TPUHATHIE | OTBETCTBEHHOCTH 3a OIIpEeAEIATh COCTOSIHUI
perieHus HECTaHJapTHbIE COLIMAJIBHYIO OKpY’KaroIeu
pelieHus B o0jacTu 3HAUYUMOCTb CpeJibl
3KOJIOTUH MUKPOOHOIIOTHYE
MUKPOOPTaHU3MOB CKHX IPOIIECCOB
U SIBJICHUU
2. | OIIK-2 | rOTOBHOCTBIO CTPYKTYpY UCIIOJIb30BaTh MUKPOOHOJIOT
PYKOBOJIUTH MUKPOOHBIX MOJIyYEHHBIE WYECKUMHU
KOJUIEKTUBOM B COO0O0I1IECTB, X 3HAHUA B HAy4YHO- METOIaMH
chepe CBOEH TOJIEPAHTHOCTB K MCCIIEIOBATENBCK | HAOIIOACHMS,
npodeccruoHab YCIIOBHSM ol 1 OTICAHUS,
HOMU OKpYXKarolien cpenbl, | mpodecCHoHanbH | UIeHTU(UKALL
JIEATEIILHOCTH, B3aHUMOJICHCTBUS OH ICATCIbHOCTH, 15078
TOJIEPAHTHO BHYTPH HUX U CO B TOM YHCIIE KJaccugukai
BOCITPUHUMAS BHEIIIHEH CpejIon, YMETb BBISBIISTH 17071
COIIMAJIbHBIE, UMeTh 6a30BbIE KYJIbTYpalbHbIE | MHKPOOPTaHH
STHUYECKHE, MIpe/ICTaBICHUS O paznuuus 3MOB BHE
KOH(ecCHoHalb pasHooOpa3uu 3aBUCUMOCTH
HBIC U | MHKPOOPTAaHU3MOB, oT
KYJIbTYPHBIE UX POJIH B KOH(eccuoHa
paznuuus dhopmMupoBaHUHN JTBHBIX
o6uocdepsl u ee ocoOeHHOCTe
YCTONYUBOCTH 51




e Nunexc Conepxanue B pesynbrare uzyueHust yaeOHON AUCHUTIIMHBI

[pg.| KOMIET | KOMIETEHIH 00yyYaromuecs T0JKHbI

eHiuu | (uium e€ yacTH) 3HATh yMeTh BJIa/IeTh
(TOJNIEpaHTHOCTH)

3. | IIK-8 Cnoco0OHOCTBIO OCHOBHBIE BBIIIOJIHATE METOJaMU
IUIAHUPOBATh U | HKOJIOTUYECKUE HUIIHM | MEPOIPUSATHS 110 | BBIABICHHS
IIPOBOJUTH MHKPOOOB; BBISIBIICHUIO U HauOosee
MEPOIPUATHA CrocoObl OXpAaHE PEAKUX U ySI3BUMBIX
110 OLICHKE HCCIIEIOBaHUS U HEKYJIbTUBUPYEM | KOMIIOHEHTOB
COCTOSAHMA u UCIIOJIL30BaHUS BIX MHKPOOHBIX | MCKYCCTBEHH
OXpaHe KaTabOoJIMYECKOro TaKCOHOB; BIX
TIPHPOSHON MOTEHIHAaa OpPraHU30BBIBATH | MUKPOOHOICH
CPCAEL, IPUPOIHOI MEpPOPUSITHS 110 030B
OpraHm3oBaTh MUKPO(DIOPHI, OLICHKE AHTPOIIOTECHH
MEPOIPUITHS
o IYTH HCTIONB30BAHNS 0aKTepUOJIOTHYEC | BIX OOBEKTOB;
PAIYOHATEHOMY MUKPOOHOI KOT'O COCTOSIHHUS METOJIaMU
HPUPOIOTIONB30 OMOMHINKALIUA I o0ecrieunBaTh palMOHAIBHO
papmio, omenke | OUCHKH COCTOSHMS BOCCTAHOBJICHHE ro
- OKPYXKAroIIel Cpeibl; MUKPOOHOTO UCIOJIb30BaH
BOCCTAHOBIICHH KJIIOYEBBIE ouopasHoobpasus ust
10 GHOPECYPCOB MHUKPOOHBIE MHUKPOOHBIX

KOMITOHEHTHI cooOmiecTB
MIPUPOJTHBIX

MHUKPOOHBIX

coo011ecTB

4. | 1IK-9 CnocoOHOCThIO TEOPETUUECKHE IpaMOTHO U HaBbIKAMU
BJIAJICTh OCHOBBI MOCJIEIOBATENbHO | (hOPMHUPOBAH
HaBbIKAMU B3aMMO/ICHCTBHS u3NaraThb usi yueOHOrO
(dopMupoBaHUs MHKPOOPTraHU3MOB yueOHBIN Marepuana,
yueObHOro MEXIy cO00H U MaTepua, YTeHUS
Marepuaia, OKpYy>Karoleu Kacaromuics JIEKIUI;
YTeHUS JIEKIH, Cpenoii; Ouosiorun TOTOBHOCTBIO
TOTOBHOCTh K | TIPHHIIMIIEI H JIOTHKY IPOKAPHOT; K
MPENoAaBaHUI0 | OMUCAHUS OOBEKTOB U | pa3padaThiBaTh | PYKOBOJACTBY
B SIBJICHU pa3u4yHbIe Hay4YHO-
o011eo0pa3oBaT | OKpYKaroIIeH Cpebl, bopMeI uccienoBaTen
€JIBHBIX CBSI3aHHBIX C MUCHMEHHOTO U BCKOM
OpraHHu3aIusIx, a JeSITENIbHOCTHIO rpau4ecKkoro paboToit
TaKKe B | MHKPOOPTaHU3MOB; U3JI0KECHUS 00yJarommuxc
o0Opa3oBaTenbH BaXKHEHIIMe TPyNnbl | MHQOPMAINHK [0 | S HAa IpUMepe
BIX MHUKPOOPTaHU3MOB, peaMeTy; M3yYEHUS
OpTraHHU3aIUIX Y4acCTBYIOIINX B aJanTUpOBaTh B3aMMOJIEICT
BBICIIIETO KPYroBOpOTax YIeOHBIH BHS
o0Opa3oBaHus U o6uocdepsr; MaTepuan Jst MUKPOOPTaHU
PYKOBOJICTBY CTHIOCOOBI IOBEICHUS Pa3INIHBIX 3MOB U
Hay4YHO- J10 LIUPOKOM KaTeropui OKpY’KaIoIleH
HCCIIEIOBATEIIhC ayJIUTOPUN CITyIIaTeNe; Cpempl;
Kol  paboToii | MHUKpOOHMOJOTHYECKH | CTPYKTYpHUPOBATH | HaBBIKAMHU
00yJaromuxcs, X aCIeKTOB MaTepHua s MyOJIMIHOTO
YMEHUEM 9KOJIOTHH, TPHUMEPBI U3II0KEHUS B BBICTYIUICHUS
PEJICTABIIATh MPAaKTUYECKOTO dope nexun




Nunexc Conepxanue B pesynbrare uzyueHust yaeOHON AUCHUTIIMHBI
KOMIICT KOMIICTCHIIU 06y‘IaIOH_II/ICC$I JOJI?KHBI
eHiuu | (uium e€ yacTH) 3HATH yMeTh BJIA/IETh

II.II.

y4eOHbIN KCII0JIb30BaHUS
MaTepuan B | MHKPOOPraHU3MOB
YCTHOM,
MUCBMEHHOW U
rpaduveckoi
dbopme TUTS
Pa3IUYHBIX
KOHTHHT€HTOB
CIylIaTesneun

2. CTpyKTypa U cojep:KaHHue TUCHUIIUHBbI.

2.1 Pacnipenesienne TPyA0EMKOCTH JUCHHUILIMHBI IO BHIaM padoT.

OO6mas TpyI0€MKOCTh TUCIUILUIMHBI COCTaBIseT 23au.ell. (/2 vaca), UX pacnpeesieHue
10 BUJaM paboOT MPEACTABICHO B TaOJIHIIE

Bun yae6HO# paboThI Bcero | Cemectpbl
(vacer)
4acoB 3

KonTakTHasi padora, B TOM 4ucJje:

AyauTOopHbIe 3aHATHUS (BCeEro) 28 28 -
3aHATHS JICKIUOHHOTO TUITA 8 8 -
3aHATUS CEMUHAPCKOTO TUIA (CEMHUHAPBI, TPAKTUYECKHUE 3aHSATHS) 20 20 -

JlaGopatopHble 3aHATHS - — -

HNuas koHTaKkTHas padora:

KonTpons camocrostensHoi padotsl (KCP) - — -

[Tpomesxyrounas arrecranus (MKP) 0,2 0,2 -
CamocrosiTesibHas padoTa, B TOM 4Hc/Ie
Kypcosas paboma - - -
IIpopabomxka yuebHnozo (meopemuueckoco) mamepuana 14 14 -
Buinonnenue unousuoyanvrvix 3a0anutl (n002omoska coooujenutl, 10 10 ]
npezeHmayuii)
Peghepam 10 10 -
[ToaroroBka Kk TEKyIeMy KOHTPOJIIO 9,8 9,8
KourtpoJs
IToaroToBka K 3K3aMeHy - - -
OO61as TpyI0eMKOCTh 4acoB 72 72 -

B TOM YHCIIe KOHTaKTHas pabdora | 28,2 28,2

3ad4. eI. 2 2 -




2.2 CTpyKTYypa QM CHUIUINHBI:

Pacnpenenenue Bu10B yaeOHON pabOTHI M UX TPYJOEMKOCTH IO pa3JieiaM JAUCIUILTHHBIL.

Pazaenbl qucuIuIMHbL, U3y4aembie B ceMecTpe 3 (ounas ghopma)

KomngecTBo yacos

Ne HanmenoBanue pasnenos AymuTtopHas pabora

Bcero

Bueaynuro
pHast
pabora

JIP

CPC

MeTaboaus3m 7 1 2
MHUKPOOPTaHU3MOB, €T0
1 | ocobennoctu. Pomnn
MHUKpPOOPTaHHU3MOB B
ounocdepe.

4

Abunornueckue GakTopsl U UX 9 1 2
BIIMSHUE Ha OaKTepuil.

buotnyeckue pakTops U UX 16 2 4
JICHCTBHE HA
3 MHUKPOOPTaHU3MBI.
B3anMOOTHOLIEHHS IPOKAPUOT
U APYTUX OPraHU3MOB.

10

MukpoOHbIe cO00IIEeCTBa KaK 12 2 4
(YHKIIMOHATILHBIC €MHHUIIBI.
MukpoOHOIICHO3BI TTOYBBI,
MIPECHBIX U MOPCKHUX BOJIOCMOB,
JIPYTHX €CTECTBEHHBIX
MECTOOOMTAaHUH.

VYnpasnsemblie 14 1 4
MHUKPOOHOIIEHO3BI
AHTPOIIOT€HHBIX SKOHMIIL.
JlabopaTopHbI€ MOMYIISIIUH.

MeTtoabl uccaenoBaHusS 13,8 1 4
6 MUKpPOOPTraHU3MOB B
MPUPOJHBIX COOOIIECTBAX

8,8

Hmoeo no oucyuniune: 72 8 20

43,8

[Tpumeuanue: JI — nexnuu, [13 — mpaktuueckue 3aHsTHs / cemuHapbl, JIP — nmaGopaTtopHble

3anstusa, CPC — camocrosTensHas padoTa CTyIeHTa

2.3 Coaep:xanue pa3iesoB (TeM) TUCHHUIIHHBI:

2.3.1 3auaTHA JeKIIMOHHOI0 THIIA.

®opma
HanmenoBanu
R TEKYyILET
Conepxanue paszeina (TeMbl 0
Ne | paszpmena Aep p ( )
KOHTPOJI
(TemMsr)
s
1 2 3 4
1. Paznen 1. | Mukpoopranusmsl u 6uocdepa. Ponp 6akTepuii B pa3BUTHH KUBOTO | Y CTHBIM
Mertabonau3m mupa. CpoiicTBa OakTepuil, 00eCreunBaroINe X BEICOKYIO oIpoc
MUKpOOpPraHn yIETbHYI0 METa0OJINYECKYI0 aKTUBHOCTD (pa3Mep, OTCYTCTBHE
3MOB, €TI0




0COOEHHOCTH.

nudPy3nOHHBIX OTpaHUYCHHH, pa3HOOOpa3ue U MIIACTUYHOCTh

Poip Ie€HOMOB, TOPU30HTAJIbHBIN NepeHoc reHoB). Mcrounnku yriepoaa u
MHUKPOOPTaHN| sHEPruu I pa3IndHbIX MUKPOOPIraHHU3MOB. Pa3H006pa31/Ie TUIIOB
3MOB B nutaHus. CyOcTparsl, MeTaboJIM3UpYyEeMble MUKPOOPTraHU3MaMHU.
onocdepe. | KaraGommueckuii moTeHIan MPOKapHOT (ITPUMEPHI, B3aUMOCBSI3b CO
cBoiicTBamu OakTepuil). ' maponuruyeckue hepMeHTHI
MHUKPOOPIaHU3MOB, POJIb Ha4aIbHbBIX CTAIUI Pa3I0KEHUs BELLECTB B
IpyNIIoOBOM KaTaboau3Me MUKPOOHOTO COOOIIECTBA.

Paznen 2. |[Ipokapuotel u kucinopod. ['pymmbl GakTepuil MO OTHOLICHHIO K|Y CTHBIN
AbnoTnyecku MOJICKYJISIpHOMY Kuciaopoay. Tokcuueckuit 3QPexT MoneKynspHoro| OMpoc
€ GaKTOPBI M |ycropona Ha GakTepun. 3alUTHbIE MEXAHU3MbI GaKTepuit. Busmue
HX6BHHHHH? TEMIIepaTypbl Ha >KU3HEACATEILHOCTh OakTepuil. DKCTpeMalbHbIC
1 DAICTEpHH. tepMouibl.  IIpucnocoOutenbHple  MexaHu3Mbl.  CTpyKTypHO-

(G yHKIIMOHATIBHBIE 0COOEHHOCTH MCUX PO HITBHBIX
MHUKPOOPIaHU3MOB.

Bausuue pH cpenpl Ha JKHM3HENESTEIBHOCTb MHUKPOOPIaHHU3MOB.
AtunodwibHele U aNKaTH(pUIbHBIE MHKPOOPTaHU3MBI. [ amoQuIisL.
Ocmodwminbl. MexaHU3MBl OCMOPETYJSIIMA M OCMOIIPOTEKTOPHBIE
BELIECTBA MHUKPOOPTaHU3MOB. Bnusinue W3IYyYECHUN Ha
MHUKPOOPTaHU3MBL. Y JIbTPapHOIETOBOE H3IIydeHHE, HOHH3HPYIOIIEe
u3aydyeHue. MexaHu3Mbl YCTOMUMBOCTM  MHUKPOOPIaHHU3MOB K
oOnydeHuto. BiusHue 3eMHOro TANOTEHUS, MAarHUTHBIX IOJIEH,
T'HPOCTaTHYECKOTO JIaBJICHUS Ha KHU3HEIEATEIIbHOCTh
MHUKPOOPIaHU3MOB B COOTBETCTBYIOIIUX MecTooOuTaHusix. I[IpocTsie
COCMHEHUS ¥ WOHBI, TOKCHYHBIE JUISI MHKPOOPTaHHU3MOB.
AanTUBHBIE  pEAKIMH  MHKPOOPTaHM3MOB  Ha  CTPECCOBBIE
BO3JICHCTBUS.

Paznen 3. |Buabl B3aMMOOTHOILIEHHH MHUKPOOPraHM3MOB B MHKPOOHOIIEHO3E.|Y CTHBIN
bnornyeckne | 3xonoruueckue crparerun 6akrepuii. R- u S- crparern. 01poc

(baKT(V)pH 1 | AHTaronusM MHKpPOOPraHM3MOB. PoJb aHTMOMOTHYECKUX BEIIECTB.

X JICUCTBAC b i, IrpubOB Kak JOMHHHMPYIOUIMX OCMOTPO(QHBIX OPraHU3MOB B
MI/IKp(I)-I(?pFaHI/I a’poOHBIX  yCIOBUAX. B3auMoaeWcTBUS  MUKPOOPraHH3MOB €
3MBL MPEICTaBUTENSIMU IPYTUX TPy )KUBOTro Mupa. CuMOno3bl OakTepHii
BzaumoorHo |M  OECIIO3BOHOYHBIX  JKHMBOTHBIX. CHMOHMOHTBEI  HACEKOMBIX.
UICHHS | DHTOMOINATOTCHHBIE  MHKPOOPTaHW3MbI.  TypHHCKas  Iajodka.
IIPOKAapHOT U |B3apmopelicTBe  OakTepuid ¢ pacTeHUsSIMH.  PacTuTenbHO-
APYIHX \GakrepuanbHble  cMMOMO3BI HA  TpEMEpe  a30T(UKCATOPOB.
OPTARHMSMOB- | 4y romatorenmnsie MHUKPOOPIaHU3MBbI Ha pUMeEpe arpoOaKkTepuil.

Paznen 4. |MukpobHOoe  cooOmecTBO  Kak  (YHKIMOHAIbHAsS  €IWHUIA|Y CTHBIN
MukpobHbIe |vukpobuonenosa.  Tpoduueckue  cBA3M.  BHomeHku — Kak| OIpPOC
COOOWIECTBA |crpykryprpoBaHHble  MMKpOOHBIE  coobmiecTBa.  AdpobHas

Kax Tpodudeckas 1enb. [[pUauHbl yIIpOIeHNs BEPTUKATBHON CTPYKTYPHI
q)yHK;i(e)Haﬂb MHUKpOOHoOIIeHo3a. AHa’poOHas Tpoduyeckas IeMb Kak IpUMep
eIMHUIEL.  |B3AUMOJICHCTBHS TH]IPOJINTUKOB, MIEPBUYHBIX, BTOPHYHBIX
Mukpo6uore [OPOAUIBIIHUKOB, TrOMOALIETOT€HOB u METaHOTE€HOB npu

HO3BI ITIOYBHI,

MHHCPAINU3AlIUN OPraHUYICCKOTO BCIICCTBA B aHaBpOGHHX YCJIOBUSIX.




npecHbIX 1 |Coo0IecTBa MOPCKUX U MPECHOBOIHBIX BOJHBIX MUKPOOPTaHU3MOB.
MOPCKUX  |Ponp anresum Ha TpaHuue pasgena ¢a3.  Crparuduxanums
BOZOCMOB, | hoToTpohHBIX MUKPOOPraHU3MOB B BojgoeMe. Linano-6akrepuaibHoe
APYIX | 006mectBo  kak IPOTOTUII MEXKMHMKPOOHOTO B3aWMOJAECUCTBHUSL.
€CTECTBEHHbI

X beccBeroBas sxocucTeMa YEPHOTO KypWibIIMKA KaK IPUMEp JKU3HU
MecTooOuTan [H2 ~ OCHOBE  XEMOJMTOABTOTPO(QHON  NEPBUYHOM  NIPOJYKLMH
uit. OpraHu4eckoro Beuiectsa. Mukpoduiopa nous. Ponp anresum Ha
NOYBEHHbIX YacTHLAX B JKU3HM OakTepuil. ABTOXTOHHas U
QJIOXTOHHAS (3UMOTEHHAs1) MUKpOQIiopa. Poib ryMUHOBBIX KHUCIIOT B
JOJITOBPEMEHHOM TOJJIEP/KAHUU KU3HENEATEIbHOCTH aBTOXTOHHOM
MUKPO(IOpHI 1MoYB. KpyroBopoT BemiecTB B NpUPOJE MPHU y4acTUU
Oaxktepuil. Ponb MUKpOOpraHM3MoOB KaK HMHJIUKAaTOPOB 3arpsi3HEHUs
OKpy’Karoliel cpenbl. MUKPOOPraHU3Mbl — MHJIUKATOPBI MOJE3HBIX
HCKOIIaeMbIX YIJIEBOOPOIHOM HIPUPOABIL. Camoounnienue

HPUPOJHBIX CPE, POJIb MUKPOOPIaHU3MOB.

4. Paznen 5. |buopemenuanus M HCIOJIB30BaHUE €€ B OYMCTKE BOJBl M TOYB.|YCTHBIN
YNpaBIIIeMBl | DkoCcHCTEMBI OYHCTHBIX COOPY)KEHHH. MeTaHTeHK Kak mpumep| OIpoOC
© UCTIOJIB30BaHUSl aHA’pOOHOW TpoUUYEeCKOH Lenu MUHEpATH3alUuu

MHKpOOuOIC yriaepoaa. AdpPOTEHKM M IMPOUCXOJSAIIME B HEM  IIPOLIECCHI.
aHT;I OOHg(I;IFGHH JlaGopaTopHble  MONYJSIIMA ~ MHUKPOOPTaHW3MOB.  MUKpOOHBIE
BIX SKOHHMIL |KOJUIEKIIMU HX 3HAYECHHE.
JlaGopaTopH
13(S
HOMYJISIUH.
Pa3znen 6. |bakTepHoIOTHUECKHE METOABI HM3YYEHHs MHUKPOOHBIX COOOIIECTB.|Y CTHBIN
Mertonbl  |HakonurenbHble w/umm  3JeKTHUBHBIE  cpeibl.  MojekynsapHo-| OHpocC
MCCICNOBAHN |reyeryyeckne METOMBI  HCCIIENOBAHUS MHKPOOHBIX COOOIIECTB.
MHKpO;(I)pFaHI/I Hccnenosanue METareHoMa. BrIcOKOIIpON3BOIUTENBHOE
sMop B |CCKBEHHPOBAHHE. MonekynsipHO-TeHETHUECKHE METO/IbI
IPUPOAHBIX |[HCCIENOBAHNS MHUKpOOHBIX cooOmecTB. KioHupoBaHME T'€HOB
coooOmectBax |[16SRNA, co3manue  KkIOHOBBIX  Ombnuorek.  HccienoBanue
(bYHKINOHATIBHBIX XapaKTePUCTUK MHUKpoOHOMa. Ananus
TPaHCKpUNTOMA. JIIOMUHECLIEHTHass MHUKPOCKONMS B  aHAJIHU3e
MUKpPOOHBIX OHOIIEHOK, MMMOOWJIM30BaHHBIX HAa HEMPO3PAYHbIX
Hocutensx. MynbTHCcyOcTpaTHOE TecTupoBanue. Co3jaHue U aHau3
(UHTepIPUHTOB UCCIIEAYEMOT0 MUKPOOHOMA.
2.3.2 IlpakTH4ecKHe 3aHATHS (CEMHHAPBI).
. ®dopma
No HaumenoBanue TemaTnka NpaKTHUECKUX 3aHATHH TeKyIIero
paszena (TeMsbl) (cemuHapoB) KOHTpOIS
1 2 3 4
1 Paznen 1. 3anusamue [.Poab 1 MeCTO MUKPOOPraHu3MoB B Ouocepe. | Komtoksu
Merabonusm  (Mcroynuku yriepoja M DHEPTHH mns  pasmmudeix| YM Nel
MHUKPOOPTaHU3MOB | vpkpoOpraHU3MOB. Paznoobpa3zue TUIIOB MUTaHUS.
» €r0 Cyb6ctpatsl, MeTaboIn3upyeMble MUKPOOPTaHU3MaMH.
OCOOEHHOCTH.




Ponb KaraGonuyeckuid  moTeHIMan  MPOKApUOT  (IIPUMEPHI,
MHUKPOOPIaHU3MOB|B3aIMOCBSI3b CO CBOWCTBaMM Oakrtepuil). ['mpponuruyeckue
B Grocdepe. (epMEeHTBl MHKPOOPTaHU3MOB, pOJb HAYAJIBHBIX CTaJHH
pa3JIoKEeHUs BEIIECTB B IPYNIIOBOM KaTaboIn3Me MUKPOOHOTO

co0011IeCTBa.

Paznen 2. 3anamue?. AonoTudeckue (paKTopbl. Koimoksu
AbuoTHveckue ['pynnbl  OakTepuil MO OTHOIICHHIO K MOJIEKYJIsipHOMY| YM N2
(hakTOpBI M HX KHCIIOpOay. BinmsHue TemmepaTypbl Ha >KU3HEIEATEIbHOCTh

BIMAHUC HA \Gagrepuit.  Oxcrpemanbhble  TepMouibl.  CTpyKTypHO-

Gaxrepuii. (byHKIMOHATIBLHBIE 0COOEHHOCTH NCUXPOPHIBHBIX
MHUKPOOPraHU3MOB. Bmuaane pH  cpensl  Ha
KHU3HEICATEIIbHOCTh MHUKPOOPTaHU3MOB. ANMI0(UIBHBIE U
aJKanuuibHble MUKpoopranu3mbl. ['amoduinsl. Ocmopuibl.
MexaHu3MBbl OCMOPETYIISILIUU U OCMOIIPOTEKTOPHBIE BEIECTBA
MUKPOOPTraHU3MOB. Bnusiaue U3ITy4eHU I Ha
MHUKPOOPraHu3Mbl. BiMsHUE 3€MHOr0 TATOTEHMS, MATHUTHBIX
1oJied, TUAPOCTATUYECKOTO JIaBJICHUS Ha JKU3HEIEATEIbHOCTh
MHUKpPOOPTaHU3MOB B COOTBETCTBYIOUIMX MECTOOOUTAHMSIX.
[IpocTele  coenuHEHUS M MOHBL,  TOKCHYHBIE  JUIS
MUKpPOOPTraHU3MOB.

Pasznen 3. 3anamue3. MexXKMUKPOOHBIE B3aMMO/1€iiCTBUS. Kommoksu
buoruyeckne |Buupl B3aMMOOTHOILIECHUI MUKPOOPraHU3MOB B| yM Ne3
(haxTOpEI M X MHKPOOHOIICHO3€. DKOJOTHYECKUE CTpaTernu OakTepuid. R- u

JICHCTBUE HA  |S.  crparery. AHTaroHu3M MHKPOOPraHU3MOB. Poib
MUKPOOPTAHMSMBL |y G roTHuecknx BEIIIECTB. Pounb rpuboB KaK
B3aumooTHOLIEHH

JOMUHUPYIOIIUX OCMOTPO(HBIX OPraHU3MOB B a’pOOHBIX
g IPOKapuoOT U
YCIOBUSIX.
APYTHX

OpraHU3MOB.

Pa3nen 3. 3ansamue4. B3auMOOTHOIIEHUS TPOKAPHOTHYECKHX U Komnoksu
buornueckue JYKapHOTHYECKUX OPraHH3MOB. yMm Ne4
(bakTopbI U UX B3aumoaeiicTBis MUKPOOPraHU3MOB C NPEACTaBUTEISIMU

JeICTBUE HA JPYTUX TPYIII )KUBOTO MUpa. CUMOMO3bI OakTepuil 1
MHUKpPOOPTaHU3MBI. 0€CI03BOHOYHBIX KUBOTHBIX. CHMOMOHTHI HACEKOMBIX.
B3aumooTHoOIIEHN | DHTOMOIIATOT€HHBIE MUKPOOPraHU3Mbl. TyprUHCKas Majaoyka.

s IPOKapUOT U B3aumoneiictBue 6akrepuii ¢ pacteHussMu. PacturensHo-
JIPYTUX OakTepuaNbHble CHMOMO3bI Ha IPUMEPE a30T(HUKCATOPOB.

OpPraHU3MOB. duUTONaTOreHHBIE MUKPOOPTraHU3MBbI HAa IPUMEPE

arpoGaxkTepuii.

Pasznen 4. 3anamue5. MUKpoOHBIEe CO001IECTBA KaK CTPYKTYpHbIe U | KosmokBH

Muxkpo6Hble (pyHKIMOHA/IbHBIC ¢ANHUIBI. yMm Ne5

coo011ecTBa Kak buonieHkn kak CTpyKTypHUpPOBaHHbIE MUKPOOHBIE
(GyHKIIMOHAJIbHBIE coobmecTBa. A3poOHas Tpoduyeckas 1enb. [IpuanHb
€AVHUIIBI. YIPOIIEHUS BEPTUKATIBHON CTPYKTYpPhl MUKPOOHOIIEHO3a.
MuxkpoOuoiieHo3bl | AHa3poOHas Tpoduyeckas 1enb Kak MpUMep B3auMOAEHCTBUS
MOYBBI, IPECHBIX U| THIPOJIUTHUKOB, NEPBUYHBIX, BTOPHUHBIX OPOAUIIBIINKOB,
MOPCKHX rOMOAIIETOI€HOB U METAHOT'€HOB [TPY MUHEPAJIN3ALUH

BOJIOEMOB, IPYTUX

OpPraHNYECKOT0 BELIECTBA B AHAIPOOHBIX YCIOBUSAX.




€CTECTBEHHBIX Coo01ecTBa MOPCKUX U IIPECHOBOIHBIX BOJHBIX
MECTOOOMTAaHUMN. | MUKpPOOpPraHu3MoB. Ponb aare3uu Ha rpanuue pasgena ¢as.
Crparudukanys GoToTpopHBIX MUKPOOPTAHU3MOB B
BOJIOEME.
Paznen 4. 3ansamue6.0Oco6eHHOCTH OCHOBHBIX NPHPOJIHBIX Komioksu
MukpoOHbIe MHUKPOOHOII€HO30B. yM Neb
cooO1iecTBa Kak [Muano6axkTepranbHOE COOOIIECTBO KaK IPOTOTUI
(GyHKIMOHATBHBIE | MEXXMHUKPOOHOTO B3anMoaencTBUs. beccBeToBast axocucTema
€IMHULBL. YEepHOI'0 KypHJIBLIMKA KaK MPUMEp JKU3HU Ha OCHOBE
MukpoOroneHo3b! XEMOJINTOABTOTPO(PHOM NEPBUYHON MPOTYKIIUU
TIOYBBI, PECHBIX U| OPraHUYECKOTro BeulecTBa. Mukpodiopa nous. Posb aaresun
MOPCKHUX Ha [TOYBEHHBIX YaCTULAX B )KU3HU OAKTEpHil. ABTOXTOHHAS U
BOJIOEMOB, JIPYTUX | AJUIOXTOHHAs (3MMOTeHHast) MUKpodIiopa. Posib TyMHHOBBIX
€CTECTBEHHBIX KHCJIOT B IOJITOBPEMEHHOM MOJICPKAaHUU
MECTOOOUTAHUH. AKHU3HEEATEIbHOCTH aBTOXTOHHOW MUKPOQIIOPHI I1OYB.
Paszpgen S. 3ansamue7. MUKpoOHOLIEHO3bI AHTPONOTeHHbIX IKOHMII. | KomuiokBu
Vupasnsemble | bruopemennanus u ucnonb30BaHUE €€ B OYMCTKE BOJBI U 1OYB. |  ym Ne7
MUKPOOHOIIEHO3bI | IKOCHCTEMBI OYMCTHBIX COOPYKEHHI. METaHTEHK KaK NpUMED
AHTPOIOr€HHbIX HCIOJIb30BAHUS aHaIPOOHOM TpohuuecKoil nenu
3 KOHMIIL. MUHEpAIU3aLUU yIIIepoa.
JIaGopartopHbie
HOMYJISALHUH.
Paznen 5. 3anamuesd. YnucrTble KyJbTYPbl MUKPOOPranu3moB kak | Komioksu
VYnpasnsiembie OCHOBHBbIE JIA0OPATOPHbIE MOMYJISIINH. ym Ne§
MHKPOOHOLIEHO3BI ABpPOTEHKHU U MIPOUCXOAALINE B HEM ITPOLIECCHI.
AQHTPOITOTECHHBIX JlabopaTopHble NOMYISAIUA MUKPOOPTaHU3MOB. MHUKpOOHEIE
SKOHHILL KOJUJIEKIIMM UX 3HAYEHHUE.
JlaGopaTopHbIie
TIOTTYJISIITIH.
Paznen 6. Meronel|  3anamue9. CoBpeMeHHbIE OAXO/AbI K HCCIeI0BAHUIO Komnoksu
MCCJIEIOBAHMUS MHKPOOPraHM3MOB B HX MeCTOOOMTAHUSIX. ym Ne9
MHKPOOPTaHU3MOB bakrepuonornyeckre METOAbl U3y4eHUsT MUKPOOHBIX
B IPUPOIHBIX COOOIIECTB. MOJ'IeKy.]'IﬂpHO'FCHeTI/I'-IeCKI/IG METOBbI
COOOIIIECTBAX. UCclieIoBaHMsI MUKPOOHBIX coobmecTs. MccnenoBanue
MeTareHoMa. MoJIeKyIsIpHO-TeHETHIECKHAE METOIbI
UCCIIeIOBaHHUsI MUKPOOHBIX coobiiecTB. KiioHupoBanue reHos
16sRNA, co3nanme KIOHOBBIX OMOIMOTEK. AHAIN3
TpaHCKpUNTOMA. JIFOMUHECIIEHTHAasE MUKPOCKOIIMSI B aHAJIN3E
MUKPOOHBIX OMOTUIEHOK. MyJbTHCYOCTpPaTHOE TECTUPOBAHUE.

10 | O630p 0O0630p mpoieHHOTO MaTepuaia U IPOBEJCHHE 3aueTa Komnnoksu
IIPOWUJIEHHOT O yM
marepHaia u
NIpOBE/ICHUE
3ayera

J

2.3.3 JlaGopaTopHbIe 3aHATHUS.
abopaTopHbIE 3aHATHUS HE IPEAYCMOTPEHBI YU€OHBIM IIAHOM.

2.3.4 KonTposaupyemas camocrosiTeibHasi padora crynenTos (KCP)
He npenycMoTpena yueOHBIM IIAHOM.



2.3.5 llpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBble paboTbl — HE PeyCMOTPEHbI Y4EOHBIM IJIAHOM.

2.4 llepeyeHb yueOHO-METOAUYECKOT0 o0ecnevyeHH sl A CAMOCTOATEIbLHON padoThI
00y4YaIIUXCS 10 JUCHHILINHE (MOYJII0)

[lepeueHsb yueOHO-METOANIECKOTO 00ECTICUCHUS TUCITUTUINHBI I10

Ne Bun CPC BBITIOJITHEHHIO CAMOCTOSATEIILHON PaOOTHI
1 2 3
IToaroroBka k CTO 4.2-07-2012 Cuctema MeHemKkMeHTa KadecTBa. OO1me
YCTHOMY OTIPOCY, TpeOOBaHUS K MOCTPOCHUIO, U3JI0KEHUIO B O(DOPMIICHHIO
MPaAKTUYECKOMY JIOKYMEHTOB y4eOHOM nestenbHocTH. — [lepen3ganue. —
3aHSTHUIO Kpacnosipck: COVY, 2014. — 60 c.

Metoanyeckue ykazaHHs [0 OPraHU3aLUU CaMOCTOSITEIbHON
paboThI CTYICHTOB, YTBEPXKICHHBIE KadeIpOoi TeHETHKH,
MHUKPOOHOIOTUN ¥ OMOTEXHOIOTHH. TPOTOKOJI Ne 21 « 26 »
utons 2017 r

Y4eOHO-MEeTOAUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPabOThl 0OyYaroIIUXCS U3
Yyuciaa WHBAJIUAOB M JIMII C OrPAHHMYEHHBIMH BO3MOXHOCTAMH 370poBbsi (OB3) moryr
MPEIOCTAaBIATLCA B (opMax, aJaNTUPOBAHHBIX K OTPAHUYEHHUSM UX 370POBbSl U BOCHIPHUATHUS
uH(popMauu:
Jia U1 ¢ HapyIICHUSIMU 3PEHUSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B popMe IEKTPOHHOTO IOKYMEHTA,

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

Jist T ¢ HapyIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amapaTta:

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

3. O0pa3oBaTesibHbIC TEXHOJIOTHH.
[Ipu peanuzanmu ydeOHOM paboOTBl TO OCBOEHHUIO Kypca "MUKpOOpraHu3Mbl U
OKpYyKarolas cpesia" UCIoIb3yITCS COBPEMEHHbIE 00pa30BaTeIbHbIe TEXHOIOTHHU:

I/IH(bOpMaIII/IOHHO-KOMMYHI/IKaHI/IOHHI)IG TEXHOJIOI'UH,

® TIPOCKTHBIE METO/bI OOyUCHHS;
®  UCCIIEIOBATEIBLCKUE METOJIBI B O0yUCHHH;
e npoOsieMHOe 00yueHue
Ceme | Bug Vcnionb3yemble HHTEPAKTUBHbBIE 00pa30BaTeIbHbIE TEXHOIOTHH Konnu
CTp 3aHSATH €CTBO
s  (JI, 4acoB
JIP,
I13)
3 I13 PaGora B wMayibIX Tpymmax ¢ IeJbI0  OOCYXKICHHS OTBETOB Ha | 8

MNPCAJIOKCHHBIC JJIA CaMOCTOSITEIbHOM pa6OTLI BOIIPOCHI IO TEME
3aHATH.




KonTponupyemsble npenoiaBaTeneM JUCKYCCHH MO TEMaM:
1. Xemorakcuc u aare3usi y 6akTepHid.
2. Heiitpanusm. Cuarpodusi. Konkypenuus. CumOuos.
Kommencanusm, MyTyanusm, napa3utu3M. XUIHUYECTBO,
AHTarOHU3M.
3.MukpoOHsbIe coobmecTBa. CTpyKTYypa MUKPOOHBIX COOOIIIECTB.
4.IloHsaTus MecTooOUTaHUE M SKOHUIIIA B MUKPOOHOIOTHH.

MOJTrOTOBKA CTYACHTAMH MYJIbTUMEIUINHBIX PE3CHTAIIMN IO TEMaM:
—BzaumooTHomenus: Gakrepuii ¢ pacrenusMu. Ouiio- u puzocdepa.
KiyGeHbkoBBIE CHMOMOTHYECKHE a30T(HUKCATOPHI.
— CyKIIECCHOHHBIE PSIIIbl, KIIMMAKC; S9KOJIOTUYECKUE CTPATEIHH.
— MUKpPOLIEHO3bI MOPCKUX BOJIOEMOB. baKTEpHOIITIaHKTOH; HEHCTOH.
— [{nanoOakTepHralibHbIE MaThbl, CTPOMATOIUTHI.
— MHUKpOIIEHO3bI TPECHOBOAHBIX BOI0eMOB. CTpaTtudukanusi.
— MonekynsapHO-O1O0JIOTHYECKHE METO bl CCIICAOBAHUS
MHUKPOOPTaHU3MOB U MUKPOOHBIX COOOIIECTB.
— Mertons! uzBneyenus totanbHoi JJHK u3 npupoansix cydctparos.
—Meronbl aMIuM(pUKaUU MapKEPHBIX TEHOB U aHAIHM3a CXOJCTBA
CTPYKTYPHI.
— DKcTpeManbHble MUKPOOPTaHU3MBI U MX YKOHUIIIH.
— Kynbruupyemblie 1 HEKyIbTUBUpPYEMbIE (HOPMBI OaKTEpUil.

Hroro 8

HJ’IH Jiu € OrpaHUYCHHBIMH BO3MOKHOCTSAMHU 300POBBA NPECAYCMOTPEHA OpraHU3alusd
KOHCYJIBTaIlI/IfI C UCITIOJIb30BaAHHEM BHCKTpOHHOfI IIOYThI.

4. OueHo4YHbIe CpeACcTBA JJIsl TeKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHOM
aTTecTaluu.

4.1®DoH] OLIeHOYHBIX CPEACTB AJIs NPOBe/IeHUs] TEKYIIero KOHTPOJIs.

Texkymuii KOHTpPOJIb YCIEBAEMOCTH IPOBOJUTCS C MOMOIIBIO pedepaToB B BHJE
MYJbTUMEAUMHBIX MTPE3eHTAMH 1 1a00paTOPHBIX padoT.

Hepeqeﬂb BOIIPOCOB AJIsI YCTHOT'0 KOHTPOJIsA 3HAHUHA CTYAECHTOB:

Pa3znesn 1:MeTa60/1M3M MHKPOOPTraHM3MOB, ero 0co0eHHOcTH. Posib MHKPOOPraHusMoB B
onocdepe.
Bompocs! 115t ToAroTOBKH:
Muxkpoopranusmsl u Ouochepa. Poiabs Oakrepuil B pa3BUTHH KUBOTO MUpA.

CaoiicTBa 0akTepuil, 00€CIIeUunBaIOIINE UX BBICOKYIO YIE€IbHYI0O META0OINYECKYIO0 aKTUBHOCTh
(pa3mep, oTcyTcTBHE AU(PPY3NOHHBIX OTPaHUYEHUH, pa3HOOOpa3He U MIIACTUYHOCTh FTEHOMOB,
TOPU30HTAIIBHBIN IEPEHOC TE€HOB).

WcTounuku yrieposa v HEPruM JUIsl pa3IMuHbIX MUKPOOPraHu3MoB. Pa3zHooOpasue Tuon
MIUTaHUS.

Cy06ctpatsl, MeTabonu3upyeMble MUKpoopranuzMamu. Karabonnyeckuii moTeHIuan npoKapuoT
(mpuMepbl, B3aMMOCBSI3b CO CBOMCTBAMU OaKTepuil).

I'uaponutrueckue GpepMeHTbl MUKPOOPTaHU3MOB, POJIb HAYaJIbHBIX CTaIUN pa3IoKEeHUS
BEIIIECTB B IPYIMIIOBOM KaTabOJIM3Me MUKPOOHOTO COOOIIIECTRA.

Pa3nen 2: AOnorndyeckue GaxkTopbl M UX BJIUSIHAE HA OaKTepuil.
Bonpocs! 11t moAroTOBKH:
[Tpokapuots! u kucinopoa. ['pymnmbl OakTepuil MO OTHOIIEHUIO K MOJIEKYISIPHOMY KHCIIOPOY.




Tokcnueckuit 3(PEKT MOJEKYISIPHOTO KHCIOpPOoJa Ha OakTepuu. 3alIUTHBIE MEXaHU3MBbI
OaKTepHii.

BnusHue TemmepaTypsl Ha JKH3HEICSTEIBHOCTh OAKTEPH. DKCTpeMallbHble TEPMOQUIIBIL.
[TpucniocoOuTENbHBIE MEXAHU3MBI.

CTpyKTypHO-(pYHKIHOHATIBHBIE OCOOCHHOCTH TICUXPOPHIBHBIX MUKPOOPTaHU3MOB.

Bnusaue pH cpeasl Ha KHM3HENEATENBHOCTh MHKPOOPTraHU3MOB. ANMIOQWIbHBIE U
anKanupUIbHbIE MUKPOOPTaHU3MBI.

lanoduibl. Ocmoduibl. MexaHU3Mbl OCMOPETYJSIIUM W OCMOIPOTEKTOPHBIE BEIECTBA
MHUKPOOPTaHHU3MOB.

BrnusHue w3nydeHWH HAa MUKPOOPTaHU3MEL.  YIBTPaQHUOJIETOBOE U3TyYCHHE,U3IIydCHUE,
U3Iy4eHHE BUAMMOTO CIIEKTpa, HOHHM3HMpYIOLee H3JIydyeHHe. MeXaHU3Mbl YCTOMYMBOCTH
MHUKPOOPTaHU3MOB K 0OJTy4EHHUIO.

BnusiHre 3eMHOr0 TATOTEHHs, MAarHUTHBIX IIOJIEH, THAPOCTATHMYECKOrO JaBJICHHS Ha
KU3ZHEJEATEIIbHOCTh MUKPOOPIaHU3MOB B COOTBETCTBYIOIIMX MECTOOOUTAHUSX.

[IpocThie coeqMHEHHS W HMOHBI, TOKCUYHBIC NS MHUKPOOPraHM3MOB. AJANTHBHBIE PEAKIUU
MUKpPOOPTraHU3MOB Ha CTPECCOBBIE BO3/ICHCTBHUS.

Paznen 3: bBuoruyeckue ¢aktoppl M  HX JAeCTBHME HAa MHKPOOPIraHU3MBbI.
B3anMoOTHOLICHHS TPOKAPHUOT M APYTUX OPraHU3MOB.

Bomnpocs! 1151 noAroToBKU:

Bubl B3auMOOTHOILIEHUIT MUKPOOPTraHU3MOB B MUKPOOHOLIEHO3E.

Okonoruyeckue crpateruu 0akrepuit. R- u S- ctpareru.

AHTaroHu3M MUKpPOOPIraHu3MOB. Posib aHTHOMOTHUECKUX BEIIECTB.

Posnb rpr0oB Kak TOMUHUPYIOIIUX OCMOTPO(HBIX OPIraHU3MOB B a9POOHBIX YCIOBUSIX.
B3anMoieficTBUsS MUKPOOPIaHU3MOB C IIPEJICTABUTENIAIMU APYTUX TPYIIT )KUBOTO MUPA.
CuM6103b1 OakTepuil 1 6€CIIO3BOHOUHBIX JKUBOTHBIX. CUMOMOHTBI HACEKOMBIX.
OHTOMOIIaTOr€HHbIE MUKPOOPTaHu3Mbl. TypHHCKas Majouka.

B3aumoneiictBue Oaktepuil ¢ pacteHusMu. PacturenbHo-OakTepualibHble CHUMOHMO3BI Ha
npuMepe a3oTPUKCATOPOB.

@duTonaToreHHble MUKPOOPTraHU3MbI Ha IIPUMeEpE arpoOaKkTepHil.

Paznend: MuxkpoOHbie co001IecTBA KaK (PYHKIMOHAJbHbIE eIMHUIIbI. MUKPOOHOLIEHO3bI
MOYBBI, MPECHbIX 1 MOPCKUX BOJI0EMOB, IPYIHX eCTeCTBEHHbIX MeCTOOOUTAHMIA.

BOHpOCI)I JUIA ITIOATOTOBKH:

MukpoOHoe coo0mecTBO Kak (QyHKIMOHalIbHas €AUHHIIA MUKpoOuoneHosa. Tpoduueckue

CBSI3H.
buonyeHku kak CTpyKTypUpOBaHHbIE MUKPOOHBIE COOOIIECTBA.

AdpobOHast  Tpoduueckas menb. [IpUUMHBI  YNPOIIEHWST  BEPTUKAIBHOH  CTPYKTYPHI
MHUKPOOHOIIEHO3a.

AHaspoOHast Tpoduueckass ILenb Kak NpUMep B3aMMOJAEHCTBHS T'MJIPOJUTHUKOB, MEPBUYHBIX,
BTOPUYHBIX  OpOAMJIBIIMKOB, TI'OMOALIETOTEHOB M METaHOI€HOB MpPH  MHUHEpaIU3aluu
OpPraHMYeCKOTo BEIIECTBA B aHAIPOOHBIX YCIOBUSX.

Coo0mecTBa MOPCKUX M TIPECHOBOIHBIX BOJHBIX MUKPOOPTaHU3MOB. Pollb afare3nn Ha rpaHule
paznena ¢as.

Crpatudukanus GoToTpodHBIX MUKPOOPTaHU3MOB B BOJIOEME.

[{nanoOakTepraibHOE COOOIIECTBO KaK MPOTOTUI MEXMUKPOOHOTO B3aUMO/IEHCTBUS.
beccBeroBass sKocHMCTeMa UYEpPHOTO KYpWJbIIMKA Kak MpUMEp JKM3HM Ha OCHOBE
XEMOJIUTOABTOTPO(HOM MEPBUYHOMN MPOIYKIIMN OPTaHUUYECKOTO BEIIECTBA.



Muxkpodiopa mous. Poib aare3nn Ha MOYBEHHBIX YaCTUIIAX B )KU3HU OaKTepuil. ABTOXTOHHAS U

AIUTOXTOHHAS (3UMOTEHHAas1) MHKpodIopa.

Ponb ryMHUHOBBIX KHCIIOT B JIOJIFOBPEMEHHOM IOIJEPKAHUU JKU3HEIEATEIIBHOCTH aBTOXTOHHOM

MHUKPOQIIOPHI TTOYB.

KpyroBoport BemiecTB B Ipupoie Npu y4acTuu OaKTepUil.

PoJsib MUKpOOPraHN3MOB KaK MHIMKATOPOB 3arpA3HEHMS OKPYKAIOLIEH Cpeabl.

Muxkpoopranu3Mbl — UHAUKATOPBI IIOJE3HBIX UCKOMAEMBIX YTIIEBOLOPOAHON IPUPOIBI.

CamMoouniieHre NPUPOAHBIX CPell, POJIb MUKPOOPTaHU3MOB.

Pa3znesn 5: Ynpasiasiemble MUKPOOMOLICHO3bI AHTPONOIeHHbIX 3KOHMII. JlabGopaTopHbie
NONYJISALIHH.

bropeMenuanys u UCIOJIB30BAHNUE €€ B OYMCTKE BOJBI U IIOYB.

DKOCHUCTEMBI OUUCTHBIX COOPYKEHUH.

MeTaHTeHK Kak HpUMEp HCIOJIb30BaHUS aHAIPOOHOW TPO(PUYECKON Lenu MUHEpaIH3aluu

yriepoja.
ABPOTEHKHU U IPOUCXO/ISIINE B HEM MPOIECCHI.

JlaGopaTopHble MOMyIALUN MUKPOOPTraHU3MOB. MUKpPOOHBIE KOJUIEKLIMU UX 3HAUYEHHE.

Pa3nes 6: MeToas! uccjie0BaHNsi MUKPOOPraHM3MOB B IPHPOIHBIX CO001IeCTBAaX.
Bomnpocs! 11 noAroTOBKH:

bakrepuosiornueckue MeTOAbl U3y4eHHMs MHMKpPOOHBIX cooOmiecTB. HakomuTenbHble W/Wim

9JICKTUBHBIC CPEJIBI.
MoseKyIsIpHO-TeHETHUECKUE METOJIbl MCCIICIOBaHUST MHKPOOHBIX coolmiecTB. MccnenoBanue
MeTareHoMma. BRICOKOPON3BOAUTEIFHOE CEKBEHUPOBAHHE.

MouteKysIpHO-TEHETHYECKHE METOMABl MCCIIeIOBAaHUST MUKPOOHBIX cooOrmiecTB. KionupoBanue
reHoB 16SRNA, co3gaHue KJIOHOBEIX OHOIMOTEK.

Hccnenoanne GpyHKIIMOHAIBHBIX XapaKTEPUCTHK MHKPOOHOMa. AHAIIN3 TPAHCKPUIITOMA.
JIrtoMUHECIICHTHAasT MHKPOCKOTIHUS B aHAJIM3¢ MHKPOOHBIX OMOIUIEHOK, MMMOOWIM30BAHHBIX Ha
HEMPO3PAUYHBIX HOCUTETISX.

MynbsTucyOcTpaTHOe TecTupoBaHue. Co3naHue W aHalu3 (UHTEPIPUHTOB HCCIEAYEMOTO
MHUKpoOHOMa.

Kpurepun onenkn:

OHGHKa «OTIIUYHO» / «3aYTCHO). OTBCTBI Ha ITOCTABJICHHBIC BOHpOCBI nu3jgararoTcsa JOIrn4Ho,
MOCNEOBATEeIbHO M HE TpeOyIOT OMOJHUTENbHBIX MosicHeHWi. [lomHO packpbIBatoTCs
HpI/IqI/IHHO-CJ'IeI[CTBCHHI)IG CBs3H MC)K}Iy SABJICHUSAMHU U CO6BITI/I${MI/I. I[CJ'I&IOTCSI 06OCHOBaHHBI€
BbIBOJIbI. COOIIIO1at0TCS HOPMBI TIUTEPATYPHOU peun

Ounenka «xopomo» / «3auteHo». OTBeTHI Ha TIOCTABJICHHBICE BOMPOCHI H3JIararoTcs
CHUCTEeMAaTU3UpPOBAHO U IMIOCIENOBAaTeIbHO. Marepuan wu3jaraeTcsi YBEPEHHO. PacKphIThI
HpI/IqI/IHHO-CJ'IeI[CTBCHHI)IG CBs3H MC)K)Iy ABJICHUAMU U CO6I)ITI/I$IMI/I. I[CMOHCTPI/IpyeTCﬂ yMeHI/Ie
aHAIM3UPOBATh MaTepHall, OJHAKO HE BCE BBIBOJIBI HOCAT AapryMEHTHPOBAaHHBIA U
Joka3aTenbHbIN XapakTep. Co0i01al0TCs HOPMBI JTUTEPATypHOU peun.

OreHKa «yIOBIETBOPUTENIBHO» / «3auTeHOY». JlomycKaloTcs HapyIIeHHUs B TIOCIEI0BATEIbHOCTH
N3JI0KCHUS. HCHOJ'IHO paCKpBIBaIOTCH HquHHHO-CHe}ICTBeHHBIe CBsS3H Me>1<)1y SABJICHUSIMHU H
coObITUsIMH. J[eMOHCTPUPYIOTCS TIOBEPXHOCTHBIC 3HAHHUS BOIMPOCA, C TPYAOM PpEIIArOTCs
KOHerTHI)Ie 3a1a4un. I/IMGIOTCH San}IHHeHI/ISI C BBIBOJAaMMU. Z[OHYCKaIOTCH HapymeHI/m HOpM
JTUTEPATypHOU PEUU.

OreHKa «HEYIOBJIETBOPHUTEILHOY» / «HE 3a4TCHO». Marepuas m3j1araeTcsl HeroceI0BaTeIbHO,
COMBYMBO, HE TPEJCTABISET OINpENeICHHOW CHUCTEMbl 3HaHUM 1o JuciuiuimHe. He
paCKpBIBaIOTCSI HpI/I‘—II/IHHO-CJ'Ie)ICTBeHHBIe CBA3H Me>1<11y SABJICHUAMHU U CO6I)ITI/I$[MI/I. He



NpOBOAUTCA aHanu3. BbiBOabl 0TCYTCTBYIOT. OTBETHI Ha JIONOJHUTENIbHBIE BOMPOCHI
OTCYTCTBYIOT. IMEIOTCSl 3aMeTHBIE HapYIIEHHs] HOPM JIUTEPaTypHOU peyu.

Bonpockl K KOJIJIOKBUYyMaM

KouanokBuym 1. Tema: Posib 1 MeCTO MUKPOOPraHu3MoB B Ouocdepe.

Bonpoce! U1 NHCBEMEHHOTO OTBETA.

WcTouHUKM yrieposia W SHEPrud Uil pa3iIMuHBIX MHUKPOOpPTraHu3MoB. Pa3zHooOpasue THIIOB
nutanus. CyOcTpaThl, MeTaboIM3upyeMble MUKpoopranusmMamu. KaraGosnndeckuil moreHuuan
MPOKAPUOT (MPUMEPHI, B3AaMMOCBS3b CO CBOMCTBaMU Oakrtepwii). ['mapomutudeckue (hepMEHTHI
MUKpPOOPIraHU3MOB, POJIb HaYaJbHBIX CTAIUI pa3iloKEHUs BEUIECTB B IPYNIIOBOM KaTaboiIu3Me
MHKPOOHOTO COOOIIECTRA.

KoanokBuym 2. Tema: AOuornuyeckne GpakTopsbl.

Bonpoce! U1 NHCBMEHHOTO OTBETA.

I'pynnbl GakTepuii MO OTHOILIEHHIO K MOJIEKYJISIpHOMY Kuciopoay. BiusHue temnepaTypbl Ha
KHU3HEIEATENIHOCTh OakTepuid. DKcTpeManbHbie TepModuibl. CTpyKTYpHO-(QYHKIIMOHAIBHEIE
0COOEHHOCTH  NCUXPOQMIBHBIX ~ MHKPOOPIaHU3MOB. Bmusaue pH cpempl  Ha
KHU3HEIEATEIIbHOCTh MUKPOOPTAaHU3MOB. ATTMIOPHIBHBIC U alIKaTH(PHILHBIE MUKPOOPTaHU3MBI.
[anoduibl. OcModuibl. MeXxaHU3Mbl OCMOPETYJISILUM W OCMOIPOTEKTOPHBIE BEILECTBA
MHUKpPOOPIraHU3MOB. BiusHMe M3IydyeHU Ha MUKpPOOPraHu3Mbl. BinsHuE 3€MHOrO TArOTEHUS,
MarHUTHBIX MOJIEH, TUAPOCTATUYECKOTO JaBJICHUS HA JKU3HEAEATEIbHOCTh MUKPOOPTaHU3MOB B
COOTBETCTBYIOIIMX MecTooOuTaHMusAX. [IpocTele COEOUHEHHMS W HOHBI, TOKCHUYHBIC JUIs
MHUKPOOPTaHU3MOB.

KoanokBuym 3. Tema: MexMukpoOHbIe B3aUMOeiiCTBHS.

Bonpocs! U1 NHCBMEHHOTO OTBETA.

Bupl B3aMMOOTHOIIEHUH MHKPOOPIaHU3MOB B MUKPOOHMOIIEHO3€. DKOJIOTMYECKUE CTpaTeruu
Oaxktepuil. R- u S- crpareru. AHTaroHu3sM MHMKpOOpPraHu3MoB. Poyib aHTHOMOTHMYECKHX
BerecTB. Posib rpuboB Kak JOMUHHUPYIOLIMX OCMOTPO(HBIX OPraHU3MOB B a3pOOHBIX YCIOBUSX.
KonnokBuym 4. Tema: B3auMOOTHOLICHMSINPOKAPMOTHYECKHMX MW JIYKAPUHOTHYECKHX
OPraHu3MoB.

Bonpocs! U1 NHCEMEHHOTO OTBETA.

B3aumoneicTBUS MUKpPOOPTaHM3MOB C TPEACTABUTEISIMH JAPYTUX TPYNI >KUBOIO MHUpA.
CumOM03bl  OakTepuii ¥ OECIIO3BOHOYHBIX  JKUBOTHBIX. ~ CHMOHMOHTBI  HACEKOMBIX.
OHTOMONATOreHHbIE MUKpPOOpPraHW3Mbl. TypHHCKas manoudka. BzaummopeiicTBue Oakrepuii ¢
pactenusiMu. PacturenbHo-OakTepuanbHble CHUMOMO3bI Ha HpUMEpPEe  a30T(PHUKCATOPOB.
duronaroreHHbIe MUKpPOOPTraHU3MbI Ha IPUMEpPE arpoOaKTepHii.

KoanokBuym 5. Tema: MukpoOHble c0001ecTBA KaK CTPYKTYPHbIe U (PYHKIHOHAJIbHbIE
eIMHHUIIbI.

Bonpocs! 1 NHCEMEHHOTO OTBETA.

bronneHkn Kak CTpyKTypHUpOBaHHbIE MUKpPOOHBIE coodiiecTBa. A’poOHast Tpoduyeckas LEllb.
[TpruuHbI yHpoleHUs: BEPTUKAIBHON CTPYKTYpbl MUKpOOHOLIEHO3a. AHAa3poOHast Tpoduueckas
Lenb Kak MpUMEp B3aUMOJCHCTBUS THAPOJIMTUKOB, NEPBUYHBIX, BTOPUUHBIX OpPOJIMIIBLIMKOB,
rOMOAIIETOI€HOB M METAaHOTE€HOB MPH MUHEpAJIN3allii OPraHWYeCKOro BEUIecTBa B aHAIPOOHBIX
ycnoBuax. CooluiecTBa MOPCKUX M MPECHOBOIHBIX BOJHBIX MHUKpPOOpraHu3zMoB. Ponb aaresun
Ha rpanuie paszaena ¢as. Ctpatudukanus GoToTpodHEIX MUKPOOPTaHU3MOB B BOJIOEME.
KosutokBuym 6. Tema: Oco0eHHOCTH OCHOBHBIX MPUPOIHBIX MUKPOOHOIIEHO30B.

Bompocs! 1151 TMCBMEHHOTO OTBETA.

[{nanoOakTepualibHOE COOOIIECTBO Kak MPOTOTUI  MEXKMUKPOOHOTO  B3aUMOJIEHCTBUS.
beccBeroBas 3KocHCTEMa YEPHOTO KypWibIIMKAa Kak IPUMEP JKU3HU HA OCHOBE
XEMOJIUTOABTOTPO(PHOM NMEPBUYHON MPOIYKIIMM OPraHUYECKOro BelecTBa. MUKpodIiopa moys.



Ponp anre3un Ha TOYBEHHBIX YAaCTHUIIAX B KU3HU OakTepuil. ABTOXTOHHAs M aJIOXTOHHAs
(3umorenHasi) Mukpodsopa. Ponb T'yMHHOBBIX KHUCIOT B JOJTOBPEMEHHOM MOJJEPKAaHUHU
KHU3HEIEATEIIbHOCTH aBTOXTOHHOW MUKPOQIIOPHI ITOYB.

KouanokBuym 7. Tema: MUKpoOHO€HO3bI AHTPONOT€HHBIX IKOHHUIIL

Bonpocs! 1 MMCbMEHHOTO OTBETA.

buopemenuanus M HCHOJB30BAHUE €€ B OYUCTKE BOABI U I0YB. DKOCHUCTEMBI OUYHMCTHBIX
coopykeHHil. MeTaHTeHK KaK NpHUMep HCIOIb30BaHUs aHadpOOHOW TpoduYecKoi Ienu
MUHEpPATU3alUU yIiIepoa.

KonnokBuym 8. Tema: UYucrble KyJAbTYpbl MHMKPOOPraHM3MOB KAaK OCHOBHBIE
JabopaTopHbIe NONYJISLMU.

Bompocs! 1151 1TMCbMEHHOTO OTBETA.

APPOTEHKU U MPOUCXOJAIINE B HEM Ipolecchl. JIabopaTopHble NOMYNISAIIMA MUKPOOPTaHU3MOB.
MukpoOHble KOJUIEKIIUM UX 3HAYECHHUE.

KoanokBuym 9. Tema: CoBpemMeHHbIE MOAX0Abl K MCCJIEIOBAHUI0 MUKPOOPTraHM3MOB B MX
MeCTOOOUTAHMSAX.

Bompocs! 1151 1MCbMEHHOTO OTBETA.

baktepuonornyeckue MeTOAbl U3Y4€HUS MUKPOOHBIX cO00IIEeCTB. MOJIeKyIsIpHO-TeHETUUECKHE
METO/BI HCCIIEOBAaHUSI MUKPOOHBIX cooOmiecTB. VccrnenoBanue merareHomMa. MOJEKYISIpHO-
TeHETUYECKHE METOJIbI MCCIIEIOBAHM MUKPOOHBIX coobmecTB. KimonupoBanue renoB 16SRNA,
CO3/IaHHM€ KIJIOHOBBIX OMONIMOTEK. AHaMM3 TpaHCKpUNTOMA. JIIOMHUHECIEHTHAas: MUKPOCKOIHS B
aHaJIn3e MUKPOOHBIX OMOMIIEHOK. MyJIbTHCYOCTpaTHOE TECTUPOBAHUE.

Kpurtepuu onieHKH KOJJIOKBHYyMA:

- OICHKAa «OTJIUYHO» BBICTABISIETCS, €CIM CTYACHT JEMOHCTPHPYET BCECTOPOHHEE,
CHCTEMAaTHUYECKOE M TITyOOKOe 3HaHWE MaTepHalia, yMEHHe CBOOOJHO BBIMOJHATH MPAKTUYECKHE
3aJaHusl yMEET CBOOOTHO JIOTUYECKH, apryMEHTHPOBAHO, YE€TKO M CXKATO M3JaraTh OTBETHl Ha
BOIIPOCHI C MCITOJIb30BAHNEM HAYYHOH TEPMUHOJIOTHH;

- OIICHKAa «XOpOILIO)» BBICTABIACTCS, €CIH CTYIEHT IPOJEMOHCTPHPOBAT XOPOIINE
CHCTEeMaTHUYECKHE 3HaHHMs MaTepHuajia, OTBETHl COJIEPKAaT HEKOTOPYID HETOYHOCTh WIIM He
OTJIMYAIOTCS TTOJIHOTOM U3JIOKECHHUS;

- OLIEHKA «Y/IOBJIETBOPUTEIIHO» BBICTABIISIETCS, €CIIM CTYJCHT JAeT HEMOJHbIE OTBETHI
Ha BOIPOCHI, TOMTYCKAeT HETOYHOCTH B (POPMYIINPOBKAX;

- OLIEHKa «HEYJOBJIETBOPHUTEIBHO» BBICTABIISETCS, €CJIU CTYIEHT HE MOATOTOBHIICS, HE
OTBETHJI Ha BOTIPOCHI WJIM OTBETHJI HETPABMIIbHO; MOKa3aJl clladble 3HAHUS U JOMYCTHII TPyObIe
OLIMOKH.

OneHoUHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BHIOUPAIOTCS C YUETOM UX MHAMBUIYATbHBIX ICUXO()U3UUECKHX 0COOEHHOCTEH.

— NpU HEOOXOAMMOCTH WHBAJIUAAM H JIMIAM C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH
3/10pOBbsI NIPEJIOCTABIISIETCS TOMOIHUTEIBHOE BpeMsl [Isl OJrOTOBKH OTBETA;

— TIpH TIPOBENICHUH TPOLIEAYPHI OIICHUBAHUS PE3yJIbTATOB 00yUSHHSI MHBAIMIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 370POBbSI IIPEAYCMATPUBAETCS UCIOIb30BAHNE TEXHHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAITbHBIMUA 0OCOOCHHOCTSIMH;

— IpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWAOB TIPOIEIypa OICHUBAHUS pPE3YyJIbTaTOB OOYYEHHS 10 JUCIHHUIUTMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tporienypa orneHMBaHUsI Pe3yIbTATOB OO0YYCHHS WHBAIUAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJIYJIO) IMpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aganTUPOBAHHBIX K OTPAaHHUYCHHSM WX 3I0POBbS WM BOCIIPHUSTHS
uHpOpMaLUu:

JU71st TTI ¢ HApYIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,



— B (hopMe DIIEKTPOHHOTO IOKYMEHTA,

JUJ1st TUTI ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo opme,

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

JInst Ll ¢ HApyIICHUSIMH OTIOPHO-/IBUTATEIIBLHOTO arlapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaromxcs.

4.2 DoHJ O1LIEHOYHBIX CpeacCTB 1Jisl MPOBEACHUS HpOMe)l(yTO‘lHOﬁ arTreCcTanmu.

Bonpocs! 1J1s1 NOATOTOBKH K 3a4eTy

1. Mukpoopranu3msl U Ouocgepa. Poip Gaktepuii B pa3BUTHH KHBOT'O MHpA.

2. CsoiictBa OakTepuii, 00€CIEUMBAIONINE WX BBICOKYIO VICIBHYI0 METa0OJUYECKYIO
aKTUBHOCTb (pa3mep, OTCYTCTBHE AU(PPY3MOHHBIX OrpaHUYEHUH, pa3HOOOpa3He U IIACTUYHOCTh
IF€HOMOB, TOPU30HTAJIbHBIHN IEPEHOC T'€HOB).

3. HcrouHuku yriepoja U 3HEpruu JUlsl pa3IMYHbIX MUKPOOpPraHu3MoB. PazHooOpa3ue Tunos
HUTAHUS.

4. Cyo0crpartsl, MeTaboau3upyeMble MUKpoopranuzMamu. Karabonnueckuii moreHuan
IPOKapUoOT (TIPUMEPHI, B3aUMOCBSI3b CO CBOMCTBaMU OaKTepUid).

5. Tunpponutndeckue GepMeHTH MUKPOOPTAaHU3MOB, POJIb HAYAIIBHBIX CTaUN Pa3IOKECHHUS
BEIIICCTB B IPYIITIIOBOM KaTaboJIM3Me MUKPOOHOTO COOOIIeCTBA.

6. IIpoxapuorsl u kuciopoa. ['pynmel OakTepuil MO OTHOLIEHHIO K MOJEKYISIPHOMY
KHCJIOPOAY.

7. Toxcuuyeckuit 3pPeKT MOJEKYISIPHOrO KHUCIOpoJa Ha OakTepuu. 3allUTHBIE MEXaHU3MbI
OakTepui.

8. Bumsnue TemmnepaTypbl Ha KHM3HEICATEIbHOCTh OAaKTEpHd. DKCTpeMasbHbIE TEPMO(UIIBI.
[TpucniocoOuTeNnbHBIE MEXaHU3MBI.

9. CrpykTypHO-(YHKIIHOHAIFHBIE OCOOEHHOCTH MCUXPOMMIBHBIX MHKPOOPTaHH3MOB.

10. Bousinne pH cpempl Ha SKH3HENESTEIHPHOCTH MHKPOOPTaHW3MOB. ANUAOGWIBHBIE U
aNKanu(pUIbHbIE MUKPOOPTaHU3MBI.

11. Tano¢punbl. Ocmodunbl. MexaHU3MBl OCMOPETYJISIMM U OCMONPOTEKTOPHBIE BEIECTBA
MHUKPOOPTaHU3MOB.

12. BausiHue u3MydyeHMH Ha MUKpPOOPraHM3Mbl. YIbTpaduoIeTOBOE H3IYy4YEeHUE, U3ITydYeHUe
BUJUMOTO CIIEKTPA, HOHU3UPYIOLEE N3JlydeHne. MexaHu3Mbl yCTOMUYNBOCTH MUKPOOPTaHU3MOB
K OOJIy4EHHUIO.

13. BamsiHMe 3€MHOTO TSTOTEHUWS, MAarHUTHBIX TOJIeH, THAPOCTATHYECKOTO JaBJICHUS Ha
KU3ZHEJEATENIbHOCTh MUKPOOPIaHU3MOB B COOTBETCTBYIOIIMX MECTOOOUTAHUSX.

14. TIpoctbie coeaMHEHHS] U MOHBI, TOKCUYHBIE JJII MUKPOOPTaHW3MOB. AJaTUBHBIE PEaKIUU
MUKPOOPTraHU3MOB Ha CTPECCOBBIE BO3AEUCTBHS.

15. Buapl B3aUMOOTHOILIEHH MUKPOOPTaHU3MOB B MUKPOOHOLIEHO3E.

16. Okonoruyeckue crpateruu Oakrepuit. R- u S- ctpareru.

17. AHTaroHu3sM MHKpOOpPraHu3MoB. Pojib aHTHOMOTUYECKHUX BEILECTB.

18. Pois rprOOB Kak TOMHHUPYIOIINX OCMOTPO(HBIX OPTaHU3MOB B a9POOHBIX YCIOBHUSX.

19. BzaumoneicTBHS MUKPOOPTaHU3MOB C IPEACTABUTEIISIMHU IPYTHX TPYIIIT )KHBOTO MHpA.

20. CumOmMO03bI OakTepuii M OECIIO3BOHOYHBIX JKUBOTHBIX. CHMOMOHTHI HACEKOMBIX.



21. DHTOMOMNATOreHHbIE MUKPOOPraHU3MBbl. TypUHCKas majoyvka.

22. BsaumopeiictBue Oakrepuil ¢ pacTeHUsIMH. PacTuTenbHO-OakTepualibHble CUMOMO3BI Ha
npuMepe a30T(HUKCaTOPOB.

23. duronaToreHHbIE MEKPOOPTAaHU3MBI HAa IPUMEPE arpoOaKTEpUH.

24. MuxkpobHoe cooO0ImiecTBO Kak (pyHKIIMOHAJIbHAS eIWHUIIA MUKpoOuoleHo3a. Tpoduueckue
CBSI3H.

25. buonneHkn Kak CTPyKTypUpPOBAaHHBIE MUKPOOHBIE COOOIIECTRA.

26. AspoOHasi Tpoduyeckas uenb. [IpyUUMHBI yOPOIIEHHUS BEPTHUKAIBHOW CTPYKTYPHI
MHKpPOOHOIICHO3A.

27. AmnaspoOHast TpoduuecKas Lenb KaK MPUMEp B3aUMOACHCTBHS THIPOIUTHKOB, IEPBUYHBIX,
BTOPUYHBIX  OpOAMJIBIIMKOB, TOMOAIIETOTEHOB UM METAaHOI'CHOB NpU  MHHEpaTU3aIUH
OpPraHUYeCKOTO BELIECTBA B aHAIPOOHBIX YCIOBUSX.

28. CoolmiecTBa MOPCKMX W TMPECHOBOAHBIX BOJHBIX MHUKpOOpraHuzMoB. Pomb aaresmn Ha
rpaHuLe paszzaena ¢as.

29. Crparudukanust GoToTpoPHBIX MUKPOOPTAaHHU3MOB B BOJJOEME.

30. [Mmano-OakTepuanbHOE COOOIMIECTBO KaK MPOTOTHIT MEKMUKPOOHOTO B3aUMOICHCTBHS.

31. beccBeroBas »JKOCHCTEMa YEpHOTO KYPHWIBLIMKA Kak TMpUMEp KU3HU Ha OCHOBE
XEMOJIUTOABTOTPO(HOM MEPBUYHON MPOTYKIIMK OPTAaHUYECKOTO BEIIECTBA.

32. Mukpodmopa mouB. Ponp anre3uu Ha TOYBEHHBIX YACTHUIAX B IKU3HU OaKTEPHIA.
ABTOXTOHHAS ¥ AJUIOXTOHHAs (3UMOTEHHAsI) MUKPOQJIIOpA.

33. Ponp TYMHHOBBIX KHCIOT B JOJTOBPEMEHHOM MOJICPKAHUU SKU3HEACATEIbHOCTH
ABTOXTOHHON MUKPO(]IOPHI MOYB.

34. KpyroBopoT BelIeCTB B IPUPOIE MPU yIaCTUU OaKTEPHIA.

35. Ponb MUKPOOPraHU3MOB KaK MHIUKATOPOB 3arPsS3HEHUS OKPYKAIOIIEH Cpebl.

36. MuKpoopraHU3Mbl — HHIMKATOPHI MOJIE3HBIX UCKOMAEMbIX YIIEBOJOPOIHON MPUPOIBL.

37. CamooumIleHHEe TPUPOJIHBIX CPEl, POJIb MUKPOOPTaHU3MOB.

38. buopemeauanus v UCIOJIb30BAHUE €€ B OYMCTKE BOJIBI U TIOYB.

39. DKOCHCTEMBI OYHCTHBIX COOPYKEHHUH.

40. MeTaHTeHK KaK MpPUMEp MCIOIB30BAHUS aHAIPOOHOH TPOPHUECKON IETTH MHHEpaTU3aIliH
yriaeposja.

41. A5SpOTEHKH U MPOUCXOSAIINE B HEM MPOLIECCHI.

42. JlaGopaTopHble MOMYJIALUU MUKPOOPTraHU3MOB. MUKpPOOHBIE KOJUIEKIIMU UX 3HAUYEHHE.

43. bakTepuoioruyeckrue MeToJbl U3ydeHHs] MUKpPOOHBIX coobmiecTB. HakonurenbHble u/mim
HIIEKTUBHBIE CPEJIBI.

44, MonexynsipHO-TEHETUYECKHE  METOIbl  HWCCIENOBaHMSA  MHKPOOHBIX  COOOIIECTB.
HccnenoBanue merareHoMa. BEICOKOTIPOU3BOIUTEIHFHOE CEKBEHUPOBAHHE.

45. MomnekynsipHO-TEHETUYECKHEe  METOIbl  HWCCIENOBAaHMSA  MHKPOOHBIX  COOOIIECTB.
KnonupoBanue renoB 16SRNA,co3ganue KI0HOBBIX OMOTHOTEK.

46. HccnenoBanue (pyHKIIMOHAIBHBIX XapaKTEPUCTUK MUKpOOHOMa. AHATU3 TPAaHCKPUTITOMA.
47. JltoMUHECLEHTHAsE MUKPOCKOIHS B aHAJIM3€ MUKPOOHBIX OMOIJIEHOK, UMMOOMIN30BAHHBIX
Ha HEMPO3payHbIX HOCUTEIISX.

48. MynbTHCyOCcTpaTHOE TecTHpoBaHue. Co3gaHue W aHalu3 (PUHTEPHIPUHTOB HCCIEAYEMOTO
MUKpoOHoOMa.

Kpurepnn onenku 3auera:
- OLICHKA «3a4TE€HO» BBICTABIIAECTCS CTYACHTY, €CJIM CTYAEHT IIOKa3aJl IIPU OTBETE JTOCTATOYHOE



3HaHME MaTepuana, TOHUMaHHWE CYIIHOCTH pAacCMAaTPUBAEMBIX TOHSATUH, SBICHUN U
3aKOHOMEPHOCTEH.

- OIICHKA «HE 3a4TEHOY» BBICTABISETCS CTYICHTY, €CIIH CTYJIEHT HE TIOJTOTOBWICS U HE OTBETUI
Ha BOINPOCHI WJIM OTBETHJI HENPABWIBHO, TOKa3aj Clla0dble 3HAHHWS Marephajga W JIOIYCTHI
rpyosie pakTHYECKHE ONTHOKN

OueHoYHBIE CpeACTBA Ui WHBAIUIOB M JIMI C OTPAaHUYCHHBIMH BO3MOYKHOCTSMH
3JI0pOBBsI BHIOUPAIOTCA C YY€TOM UX WHAMBUIYATbHBIX ICUXO(PHU3MUECKUX 0COOEHHOCTEH.

— IpU HEOOXOIMMOCTH HHBAIMAAM M JIMIAM C OrPAaHWYEHHBIMH BO3MOXKHOCTSIMH
3JI0POBbsI IPEIOCTABIISIETCS IOTIOHUTEIBHOE BpeMs JUIsi IOJTOTOBKH OTBETA HA IK3aMEHE;

— IpY MIPOBEJICHUH MPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHSI HHBAIUAOB U JIHII C
OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBBS IPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHHUUYECKUX
CpPE/ICTB, HEOOXOMMBIX UM B CBS3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCSA ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
M WHBAIMAOB TMPOIEIypa OLEHUBAHUS pE3yIbTaTOB OOYYEHHS IO IUCHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHMBaHMS PE3yIHTATOB OOYYEHHS WHBAJIMIOB M JIHIl C OTPAaHMYCHHBIMHU
BO3MOXKHOCTSIMH  3JI0POBbSI 10 JUCHUIUIMHE (MOJIYJIIO) MpeaycMaTpuBaeT IPeI0CTaBICHUE
uHpopManuu B (GopMax, aJaNTUPOBAHHBIX K OTrPAHUYEHUSIM HX 3I0POBbS M BOCIPHSATHS
uHpOpMaLNK:

JInst Tn ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€YaTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA,

JIist L ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM opme,

— B (hpopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEILHOTO amIapara:

— B mieyaTHoOU hopme,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA,

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOH

JJIs1 OCBOCHMS IMCHUILIUHBI (MOXYJIA).
5.1 OcHoBHas JiuTEepaTypa:

1. Herpycos, A. 1. Mukpo6uonorus: Teopus u npaktuka B 2 4. Yacte 1 : yueOHUK a5
GaxanaBpuata u maructpatypsl / A. W. Herpycos, U. b. KotoBa. — M. : U3narensctBo HOpaiir,
2017. — 333 c. — (Cepus : bakanaBp u maructp. Akagemuueckuii kype). — ISBN 978-5-534-
03805-7.https://biblio-online.ru/book/B78A1E41-7F18-4559-A20E-F3AFF52CIDAF
2. Herpycos, A. . MukpoGuosorus: Teopust ¥ npakTuka B 2 4. YacTp 2 : yueOHUK JUis
GakanaBpuata u maructpatypsl / A. U. Herpycos, U. b. KotoBa. — M. : U3narensctBo HOpaiir,
2017. — 312 c. — (Cepus : bakanaBp u maructp. Akagemuueckuii kype). — ISBN 978-5-534-
03806-4.https://biblio-online.ru/book/9BFAB8C4-38B2-4590-B1D2-BB0428C6CDD2
3. UBmmna, Mpuna BopucoHa. Bombmoi mpaktukym "Mukpoouonorus" [Teker] : ydeOHOE
nocobue aist ctyaenToB By3oB / U. b. BmmuHa. - Cankt-IletepOypr : [Ipocnekt Hayku, 2014, -
108 c. : w1 - bubauorp. B KoHIE 3a1a4. - bubnworp.: ¢. 92-94. - ISBN 9785903090976 : 521.50.



https://biblio-online.ru/book/B78A1E41-7F18-4559-A20E-F3AFF52C9DAF
https://biblio-online.ru/book/9BFAB8C4-38B2-4590-B1D2-BB0428C6CDD2

JU1g OCBOEHMS AMCUMILIMHBI MHBAJIMAAMU U JIMIIAMUA C OTPAaHUYEHHBIMU BO3MOXKHOCTSMU
3I0pOBbsSl MMEIOTCSl M3JAaHUS B JIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEYHBIX CHUCTEMaX
«Jlanp» n «Opaii».

5.2 JlonosiHUTEIbHAS JIUTEPATypa:

1. Emues B.T. Mukpo6uonorus / B.T. Emues, E.H. Mumryctus. - 6-¢ u3z., ucrnp. - M.: lpoda,
2006. - 445 c.: wi. - (Breiciree oopazoBanue). ¢. 427-428. - ISBN 5358004432. (49 »x3).

2. MukpoOuosoruueckuii mpakTukyMm : yaeonoe nocooue / K.JI. Inaiinep, M.H.
Actpaxannesa, 3.A. Kanapckas u ap. ; deaepaibHOE areHTCTBO 110 00pa30BaHMIO,
['ocynapcTBenHOe 00pa3oBareabHOE yupekaeHue Briciiero npogeccruonaibHOro 00pa3oBaHus
Kazanckuii rocygapCTBEHHBIN TEXHOJIOTMYECKUI YHUBEpCUTET. - Kazanb : M3narenbcTBO
KHUTY, 2010. - 83 c. : un., Tabm., cxeM. ; To xke [DnaexrponHsrii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=259055(29.03.2017)

3. Ky3nenos, Anekcanap ErenbeBud.Hayunbsie ocHOBBI SkoOnoTexHOMOTHH [Teker] : yuebHoe
noco6wue st cryaeHToB By30B / A. E. Ky3uenos, H. b. I'pagoBa. - M. : Mup, 2006. - 503 c. : w.
- bubnmorp. : c. 488-489. - ISBN 5030037659 : 245 p.

4. 3ro3una, O.B. OOmias mukpoOuonorus : yabopaTopHblii mpaktukym / O.B. 3o3uHa ;
MunucrepcTBo 00pazoBanus u Hayku Poccuiickoit denepanuu, @enepalibHOE rOCYIapCTBEHHOE
OromkeTHOe 00pa30BaTENbHOE YYPEXKACHHUE BBICIIETO MPOQPECCHOHANBHOIO 00pa3oBaHuUs

«TaMOOBCKUI TOCYJapCTBEHHBIN TEXHUYECKHI yHHUBepcuteT». - TamboB : W3marenbcTBo
®I'bOY BIIO «TT'TVYy, 2015. - 82 c. : w1 - bubn. B xku. - ISBN 978-5-8265-1431-3 ; To xe
[D5eKTpOHHBIN pecypcl]. - URL:

http://biblioclub.ru/index.php?page=book&id=445121(29.03.2017)

5. T'opnenko, B.A. Hayunsie ocHOBBI OmotexHonoruu : ydeOHoe mocobue / B.A. T'oprieHko,
HM. Kyry3oBa, C.K. Ilaryamna ; MunHCTEpCTBO O00pa3zoBaHuss W Hayku Poccuiickoi
Oenepanun, denepasbHOE TOCYAAPCTBEHHOE OIOJDKETHOE 00pa30BaTEIbHOE YUPEKACHUE
BBICIIETO PO(ECCHOHATHLHOTO 00pazoBaHus «MOCKOBCKHN TEeNarorn4ecKuidi ToCy1apCTBEHHBIN
yauBepcuteT». - M. : Ilpomereit, 2013. - Y. I. Hanorexnonoruu B 6uosnoruu. - 262 c. : ui.,
Tabnm., cxem. - ISBN 978-5-7042-2445-7 ; To xe [Dnextponnsiii pecypc]. - URL:
/fbiblioclub.ru/index.php?page=book&id=240486 (29.03.2017).

5.3. llepuoauyeckue u3ganus:

Mecto
ITepnonnuno
Ne 3a KaKue rojpl XpaHEeHU
HaszBanue n3nanust CTBBBIXOJIA
n/n XpaHUTCS b
(B TOM)
1 Muxkpobuosorus 6 1944-2017 43
1956-1983,

2 Bectauk MI'Y. Cepusi: buonorus 4 1987-2017 u3

4 | Kinnnueckas u 1abopaTopHas AMarHOCTHKA 12 2001-2016 u3

5 Mukosnorust 1 GUTONATONOTHS 6 2001-2016 93

6 MuKpoOHOIOTHYEeCKH JKypHaI 6 1987-2017 93

7 MoutexkysnsapHast OMOJIOTHsI 6 1978-2017 93

8 buorexHonorus 6 1996-2017 43

9 N3Bectus PAH Cepusi: buonoruueckas 6 1936, 1944-2013 4/3
10 | [puxiagHas OHOXUMUS © MUKPOOHOJIOTHS 6 1968-2017 3

Buonorus. PedeparuBHslii xKypHa.
11 BUHUTU 1970-2013 3an PK



http://biblioclub.ru/index.php?page=book&id=259055(29.03.2017)
http://biblioclub.ru/index.php?page=book&id=445121

6. Ilepeyenr pecypcoB HHGPOPMAUMOHHO-TEJIEKOMMYHUKANMOHHOM  CeTH
«HTEepHET», HEOOXOAUMBIX [IJISI OCBOCHUS JUCHHUILIMHBI (MOIYJIs1).
1. www.kubsu.ru - opurmansHeiii caiiT KybaHCKOTro rocy1apcTBEHHOTO YHUBEPCHUTETA,

2. http://www.biorosinfo.ru/ - odwuinmansueiii caiit obiiecTBa OHOTEXHOIOrOB Poccum
nMenu 10.A. OBUMHHHUKOBA

3. http://www.cbio.ru/ - uarepaer-xypuan "Kommepueckast 6uorexuoorus';
4. http://www.genetika.ru/journal/ - opunmaneHbIi caiit xypHaia "buorexnomorus";
5. http://www.ibp-ran.ru/main.php - odwunManTbHBIi CaUT HHCTUTYTa OHOJOTHYECKOTO

IpuOOPOCTPOEHHMSI C ONBITHBIM ITpon3BoacTBoM PAH;
6. http://www.genetika.ru/ - odunmansueii caiit ®I'YII [ocymapcTBeHHBIH Hay4dHO-

HCCICAOBATCIILCKOI0 HMHCTUTYTA I'CHCTUKHW W CCICKIUHW IMPOMBIIIJICHHBIX MHUKPOOPraHU3MOB

(Mockga)

7. Dnextponnas oubnuoreuynas cucrema eLIBRARY.RU (http://www.elibrary.ru)
8. DnexTponHas OubiMoTeyHas cucrema u3aarenbera "Jlans" http://e.lanbook.com

6. MeToauueckue YKazaHnusi 1Jist oﬁyqamnmxca M0 OCBOCHHUIO TUCHHUIIJIMNHBI (MO}IyJ’Iﬂ).

Jleknus:

PaboTa Ha nekuuu sBIsSETCS OYEHb BaKHBIM BUJIOM CTYAECHUYECKON NESATEIbHOCTH IJIS
U3y4YeHHsI TUCIUIUIMHEL, T.K. HA JIEKIUU MIPOUCXOAUT HE TOIBKO COOOIIEHIE HOBBIX 3HAHUI, HO U
cucreMaTu3anus U o0oO0IeHNe HAKOIUICHHbIX 3HaHUH, GopMUpOBaHHE HA UX OCHOBE MACHHBIX
B3IJIAJIOB, YOKIACHUN, MHPOBO33PEHUS, Pa3BUTHE IO3HABATEIBHBIX M TPO(PECCHOHATBHBIX
uHTEepecoB. JIEKTOp OpUEHTHpYET CTYIEHTOB B yueOHOM Marepuane. KpaTkue 3amucu Jiekuui
(KOHCIIEKTHPOBAHKE) IOMOIa€T YCBOUTh MaTepual.

Hanucanue koHCIeKTa JEKIMHA: KpaTKO, CXeMaTUYHO, I1OCII€0BaTeNbHO (PUKCUPOBATH
OCHOBHBIE TIOJOKEHHUS, BBIBOABI, (OPMYIMPOBKH, OOOOLICHHMS; MOMEYATh BAaXKHBIE MBICIH,
BBIJICJIATH KJIFOYEBbIE CJI0BA, TEPMUHBI. KOHCIEKT Jiyulie mopa3ieisaTh Ha MyHKTHI, naparpadsl,
coOmoasi KpacHylo CcTpoky. [IpuHIMTHMampHBIE MecTa, omnpeieneHus, (HOpPMYIbl CIeIyeT
COIIPOBOXKIATh 3aMEUAHUSIMH: «BAXKHO», «OCO00 BaKHO», «XOPOIIO 3allOMHUTH» M T.NI. WU
noJYepKuBaTh KpacHou pyukoi. llemecooOpasHo pa3paboTaTh COOCTBEHHYIO CHMBOJIHKY,
COKpAILIEHUS CJIOB, YTO IO3BOJHUT CKOHLIEHTPUPOBaTb BHUMAaHHE Ha BaXHBIX CBEICHUSX.
[IpocmymBanme 1 3aMUCh JIEKIIMKA MOYKHO TTPOU3BOIUTH TPH TIOMOIIM COBPEMEHHBIX YCTPOHUCTB
(tuktooH, HOYTOYK, HETOYK W T.M.). PaboTas Haj KOHCIIEKTOM JIEKLUH, BCerja cCleayeT
UCTIOJIB30BaTh HE TOJBKO Yy4YeOHWUK, HO M Ty JUTEpaTypy, KOTOPYIO IOMOJHHUTEIHHO
PEKOMEH/IOBaJI  JIGKTOp, B TOM YHCJIE€ TEPUOJMYECKHE H3JaHUS COOTBETCTBYIOLIEH
HarpaBieHHOcTH. [lo pesympTatamMm pabOTHI C KOHCIIEKTOM JIEKIIMU CIeAyeT 0003HAYUTh
BOIPOCHI, TEPMUHBI, MaTE€pUa, KOTOPBIH BBI3bIBAET TPYAHOCTH, IOMETUTH U MOMBITATHCS HANTH
OTBET B PEKOMEHJyeMoW JuTeparype. Ecimu camMocTosATeNnbHO HE ymaercss pa3olOparbesi B
MmarepHaie, Heo0XoJuMO c(hOpMYIMPOBATH BONPOC U 33/1aTh MPENOIaBATE0 Ha KOHCYJIbTAllUH,
Ha TPAKTUYECKOM 3aHITHH, HA OOIIEHUH B KOHTAKTHBIC Yachl. JISKITMOHHBIA MaTepHall sSBISIETCS
0a30BbIM, C KOTOPOrO HEOOXOJMMO HadaTh OCBOCHHE COOTBETCTBYIOIIETO pa3jiesia MM TEMBI.
[TraH MOATOTOBKY K JICKIIUU:

. O3HAKOMMUTHCS C TEMOU JIEKIIUU

. 03HAKOMMTBCS C MPEJIOKEHHBIMUA BOITPOCAMH
. U3Y4YUTh COOTBETCTBYIOIIUI MaTepUall

. 03HAKOMMTBCS C JINTEPATypOH IO TEME

IIpakTHYeckHne (CeMHMHAPCKHUE) 3aHATHS |
B mnpouecce moAroToBKM K MPaKTHUYECKOMY 3aHATHIO HEOOXOIUMO O3HAKOMMTBHCS C
pabouell mporpaMMOil JUCHUIUIMHBI, T€MaMH M IUIaHAMHM MPaKTHYECKUX (CEMHUHAPCKUX)


http://www.kubsu.ru/
http://www.biorosinfo.ru/
http://www.cbio.ru/
http://www.genetika.ru/journal/
http://www.ibp-ran.ru/main.php
http://www.genetika.ru/
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3aHATHUH, yaenss 0coboe BHUMaHME LESIM U 3a7jadyaM, CTPYKTYpPEe U CONEPIKaHUIO JUCIUTUIAHBL,
MIPOBECTH aHAJIM3 OCHOBHOW y4eOHOW JMTEPATYphl, IMOCIE Yero paboTaTh ¢ PEKOMEHJIOBAHHOM
JIOTIOJIHUTEIIbHOM nuTeparypoi. IIpu yCTHOM BBICTYIUIEHMM 110 KOHTPOJIBHBIM BOIIPOCaM
CEMHUHApPCKOT0 3aHATHS HY)KHO H3Jarath (HE 4YMTaTh) MaTepual BBICTYIJICHHS CBOOOIHO.
HeO6XOI[I/IMO KOHLOCHTPUPOBATL CBOC BHHMAHUC Ha TOM, YTO BBICTYIIJICHUC o6pa1ueH0 K
ayIUTOpUHU, a HE K I[pernojaBaTenito, T.K. 3TO 3HAYUMBIA acleKT NpodheCcCHOHATBHBIX
KOMHeTeHHHﬁ. Ilo oxoHuyanuu CCMHUHAPCKOI'0 3aHATHUA CICAYCT IOBTOPUTHL BBIBOJHI,
CKOHCTPYMpPOBAHHbIE Ha CEMHUHApe, MPOCIEIUB JIOTUKY UX MOCTPOCHHS, OTMETUB MOJIOKECHHUS,
JeKale B UX OCHOBE. J{1s 3TOro B TeueHue ceMuHapa cienyer jaenarb noMeTku. bouee Toro, B
Clly4ae HETOYHOCTEH M (WMJIM) HEMOHMMAaHUSl Kakoro-inbo BOMpoca MPONAEHHOrO Marepuala
clieyeT OOpaTHTbCS K TMPENOAaBaTEeNI0 JUIA TOJyYeHHs HEOOXOJUMOH KOHCYIbTallUU U
pa3bsiCHEHUS BO3HUKIIEH cuTyanuu. Cxema MoAroTOBKH K MPAaKTUYECKUM 3aHSATHUSM:

® 03HAKOMHUTHCS C TEMOM, LENBIO U 3a/1a4aMu pabOThI

®  PaccMOTPETh NMPEASIOKEHHBIE BOIIPOCHI

® U3YYHTb JIEKLIMOHHBIA MaTepua, OCHOBHYIO U IOMOJHUTEIbHYIO IUTEPATYPY
O3HAKOMHTbHCS C MPAKTUUECKUMH 3a/IaHUSMU U XOJOM UX BBITTOJIHEHUS
03HAKOMHTHCSI ¢ 000pyIOBaHUEM 3aHATHUS
BBITIOJTHUTH 33/1aHUS B COOTBETCTBUU C XOJI0M PabOTHI
MUCEMEHHO 0()OPMUTH BBIMOJTHEHHYIO PaboTy
IIOABECTH UTOT U CIENIAaTh CTPYKTYPUPOBAHHEIE BBIBOBI

CamocrosiTesibHas padora:

CaMmocrosiTenbHasi paboTa CTYAEHTOB JAMCLUMIUIMHE OCYILECTBISIETCS C  LENbIO
yIIIyONeHUsl, paclIMpeHMs], CUCTEMaTH3allMM U 3aKpEIUICHUs IOJIyYEHHBIX TEOPEeTHUYECKUX
3HaHU#, (popMUpPOBaHMS YMEHUH HCIIOJIB30BaTh JOKYMEHTALMIO M CICHUAIBHYIO JIUTEPATYPY,
pa3sBUTHsI I103HABATEIbHBIX CIHOCOOHOCTEH M aKTHUBHOCTH, a Takke (HOpMUPOBaAHUS
CaMOCTOSITEJIbHOTO MBILUIEHUS, CIIOCOOHOCTEN K CaMOpa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U
camMopeallu3alliM,  pa3BUTHA  HcCCIeNoBaTelbckux — ymeHuil.  Ilepen  BblInosHeHuEM
CaMOCTOSITENIbHOM Pa0OTHl HEOOXOJMMO YETKO IOHMMAaTh LENM M 3aJadyd paboThl, CPOKHU
BBITIOJIHEHUS, OPUEHTUPOBOUHBIH 00BEM, OCHOBHBIE TpeOOBaHMsS K pe3yiabTaraM padoTHl,
KpUTEpUN OIIEHKU. BO BpeMs BBINOJIHEHUS CaMOCTOSITENIbHOM PadOThl MpPErnoaaBaTelb MOKET
POBOJUTH KOHCYJIbTalMU. KOHTPOIIb pe3ynbTaTOB CaMOCTOATENbHOM paboThI CTY/IEHTOB MOKET
OCYIIECTBIISATHCS B MMUCbMEHHOM, YCTHOM MJIM CMelIaHHOH (hopMe, ¢ IPEeCTaBIEHUEM MPOIYKTa
TBOPYECKOH AEATENbHOCTH CTyJeHTa. B kauecTBe (pOpM M METO/I0B KOHTPOJISI CAMOCTOSATEIbHON
paboThl CTYIGHTOB MOTYT OBITh MCIOJIb30BaHbl CEMHUHAPCKUE 3aHATHS, KOJJIOKBUYMBI, 3a4€Thl,
TECTUPOBAHUE, CAMOOTYETHI, KOHTPOJIbHBIE paboThl W Jp. Kpurepusmu oueHKH pe3yabTaToB
CaMOCTOSITENIbHOM paboOThl CTYyAEHTa SABISAIOTCA: YPOBEHb OCBOEHHS CTYIEHTOM Y4eOHOTo
MaTepuanga, yMEHMsl CTyIEHTa HCIOJIb30BaTh TEOPETUYECKHE 3HAHUSA TPU  BBITOJIHEHUU
MHAVBUAYAJIbHBIX 33JaHUN; CPOPMHUPOBAHHOCTH O0IIEyuYeOHBIX YMEHUN; OOOCHOBAaHHOCTH U
YEeTKOCTb U3JIOKEHUS 0TBETa; 0(hOpMIIEHHE MaTepraa B COOTBETCTBUH C TPEOOBAHHUSIMHU.

[Inan noAroToBKHU:

® H3y4YUTb COOTBETCTBYIOUINH JIEKIIMOHHBIA MaTepUal

® H3y4YUTb OCHOBHYIO JIUTEPATYpy IO TEME

® U3Y4YUTH JONOJIHUTEIBHYIO JINTEPATYPY MO TEME

e 0(GOpPMUTH BBINOJHEHHYIO pPa0OTy MUCHBMEHHO WJIM B BHJIE IPE3CHTAUH B
3aBUCHUMOCTH OT 3aJaHUsl

e cJenaTh CTPYKTYPUPOBAHHbBIE BBIBOJIBI.

Iloaroroska Kk 3auery:



3ayer — 3TO MPOBEPOYHOE HCIBITAHUE MO Y4EeOHOMY IpeIMeTy, CBOeOOpa3HbIi
UTOTOBBIM pyOeXk M3ydeHUs AUCLMILIMHBI, O3BOJISIOIINI JTyYllle ONPEeIUTh YPOBEHb 3HAHUM,
NOJYYEeHHBI oOy4aromumucs. s ycmemrHod cradu 3adera CTYISHTHI JTOJDKHBI MTOMHHUTh
cienyrouiee:

— K OCHOBHBIM IOHSTHSIM U KaTE€ropusM HY)KHO 3HaTh OINPEIENICHUs, KOTOpble HEOOXOAMMO
IIOHUMAaTh U YMETb MOSICHAThH; — IIPU HOJArOTOBKE K 3a4eTy TpeOyeTcsl MOMHUMO JIEKIHOHHOIO
Marepuaia, MpPOYUTATh eIle HECKOJIbKO YYEOHHMKOB MO JAUCHUIUIMHE, OTOJIHUTEIbHBIC
UCTOYHUKH, MPEAJIOKEHHbIE I M3YyYEHMs] B CIMCKE JMTEpaTypbl; — CEMUHAPCKUE 3aHATHUS
CIIOCOOCTBYIOT IOJydEHUIO 0O0jee BBICOKOTO YPOBHSI 3HAHMHM U, KaK CIEACTBHE, MOJIy4YCHUE
3a4era;

— TOTOBHUTHCA K 3a4€Ty HYXKHO HAYMHATH C MEPBOH JEKIMH U CEMUHapa, a HEe BBIOMpATh TaK
Ha3bIBAEMBI <«IITYpMOBOM METOJ», NPH KOTOPOM MaTepuall 3aKperuisieTcs B HamsITH 3a
HECKOJIBKO MOCIIEIHUX YacOB U JHEH Mepell 3a4€TOM.

[Ipy oueHMBaHMM 3HAHUU CTYJIEHTOB IPENOJaBaTelb PYKOBOACTBYETCS, INPEXIE BCEro,
CIIEIYIOIIUMU KPUTEPUSIMHU:

— IPaBUIBHOCTb OTBETOB Ha BOINPOCHI; — IMOJIHOTA U JIAKOHUYHOCTh OTBETAa; — CHOCOOHOCTh
NpaBWIbHO KBAMH(UIUPOBATh (AKTBI W OOCTOSATENBCTBA, AHATU3UPOBATH CTATHCTHYECKHE
JJaHHble; — OpPUEHTUPOBAHUE B JIUTEpaType; — 3HAHME OCHOBHBIX Hpo0jieM y4ueOHOM
JUCLUIUIMHBI, — I[OHMMAHHWE 3HAUYMMOCTH Y4E€OHOM JMCUUIUIMHBI B CHCTEME; — JIOTUKA U
apryMEHTHPOBAHHOCTh HW3JIOKEHUSA; — KylbTypa oTBeTa. TakuM o0pa3oM, MpH NPOBEACHUU
3agera MpernojaBarellb yAeaseT BHUMAaHHE HE TOJIBKO COJEPKAHUIO OTBETa, HO M (hopMme ero
U3JI0KEHUS.

[Tpy nmoAroroBke K 3a4yeTy HEOOXOJUMO OpPUEHTHPOBATHCS HAa KOHCIIEKTHI JIEKLUH,
pabouyto MporpaMMy AHUCLHUILUIMHBI, HOPMATUBHYIO, YIEOHYIO M PEKOMEHIyEMYIO JIUTEPaTypy.
OcCHOBHOE B IOJATrOTOBKE K Caye 3a4eTa - 3TO MOBTOPEHHE BCEro Marepuana JUCLUIUIMHBL, 110
KOTOpOMY HE0OXOoJuMO ciaBath 3adeT. IIpu moaroroBke k ciaye Bech 00beM pabOThI HYXKHO
pacnpenenaTb paBHOMEPHO MO JHSM, OTBEIECHHBIM Ul NMOATOTOBKH, KOHTPOJIUPOBATH KaXKIbIH
JIeHb BBIIIOJIHEHHE HaMEYEeHHOM paboThl. B mepros moAroToBKM CTYJEHT BHOBb OoOpaliaercs K
y)K€ M3ydyeHHOMY (IpoiifieHHOMY) ydeOHOoMy Mmartepuaiy. IloaroroBka BkirodaeT B ceOsl ABa
JTana: caMocTosITeNIbHass paboTa B TEUEHUE CEeMecTpa; HEMOCPEICTBEHHAs MOATOTOBKA B JHH,
MPEIECTBYIOLIUE 3a4eTy [0 TeMaM Kypca. 3adeT MPOBOJUTCS IO BOIPOCAM, OXBAThIBAIOIIUM
BECh IIPOMJEHHBIM MaTepuayJl JUCLUUIUIMHBI, BKJIOYas BOIPOCHI, OTBEIEHHBIE  JUISA
CaMOCTOSITENILHOTO HW3y4eHHs. [l ycmemHod chnauu ykasaHHble B paboyeil mporpamme
dopmHpyeMble KOMIETEHIMM B pe3yibTaTe OCBOGHMUS JUCLUUIUIMHBI JOJDKHBI  OBITh
IPOJEMOHCTPUPOBAHBI; TOTOBUTHCS K 3a4€Ty HEOOXOJUMO HayMHATh C IEPBOM JIEKUUU U
NIEPBOTO CEMUHApA.

IHoaroroBka My IbTHMEAUMHBIX NPE3CHTALMIA:
® 3HAKOMMTHCS C TEMOM, LENbIO U 3a/1a4aMU
® COCTaBMTH IUIAH NIPE3EHTALMH COIVIACHO OCBOCHHOMY TEOPETHUYECKOMY MaTepHaLy
IIPOU3BECTH MOUCK B JIEKIIMOHHOM MaTepHuaie, OCHOBHOM U JAONOJIHUTEIBHON JTUTEPATYPE
(akTHUecKoro MaTepuasa 1o TeMe
MIPOU3BECTH MTOMCK WIITIOCTPATUBHOIO MaTepuaia B ceTH "uHTepHeT"
COCTaBHUTh MPE3EHTALMIO TPU TOMOIIM crienran3upoBanHoro [10
COCTaBUTH JOKJIAJI [T0 WILTFOCTPATUBHOMY MaTepHaIly IPE3CHTALNN
OTPEINETHPOBATh MIPE3CHTALIMIO MEPE]] cAaden

B ocBoeHuM IMCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3I0pOBbsl OOJbIIOE 3HAUEHHWE HMEET WHIUBUIyalbHass ydeOHas palboTa (KOHCYJIbTAaIlMHM) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHUE YUeOHOro MaTepuara.

I/IH)II/IBI/IJIyaJ'H)HI)Ie KOHCYJIbTalUM 110 NPCIMETY SABJIIOTCA BaXHBIM (i)aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUEHHS U YCTAaHOBJIEHUIO BOCIMTATEILHOTO KOHTAKTa



MCXKAY NOpernoaAaBaTciicM U 06y‘-IaIOH_II/IMC$I HWHBAJILJIOM WJIKA JIMOOM C OI'paHUYCHHBIMU
BO3MOXHOCTAMU 310POBbA.

8. IlepeyeHb MH(POPMANUOHHBIX TEXHOJIOTHI, UCIOJIb3yEMbIX MPHU OCYIIECTBJICHUHU

00pa3oBaTe/ILHOIO MPoIecca MO0 JMCUUILIHHE (MOTYJIIO).

8.1 llepeuenb HHGOPMANUMOHHBIX TEXHOJIOT U,
— KoHncynbTrpoBaHue nocpeicTBOM 3J€KTPOHHOM MOYTHI.
— Vcnonbp30oBaHue CTyI€HTaMU 3JIEKTPOHHBIX MTPE3CHTAIMI HA MPAKTUUYECKUX 3aHATUSIX

8.2 llepeyenb HE0OXOUMOT0 MPOTPAMMHOI0 O0ecTeYeHusl.

Ne JA0roBopa HepequL JIMIECH3WMOHHOI'O ITPOrpaMMHOTO obecreyeHus

No77-ADD/223-D3/2017 Microsoft Windows 8, 10
Cornamenne Microsoft
ESS 72569510 ot
03.11.2017

Ne73-ADD/223-D3/2018 Microsoft Windows 8, 10
Cornamenne Microsoft
ESS 72569510
06.11.2018

Ne77-ADD/223-D3/2017 Microsoft Office Professional Plus
Cornamenne Microsoft
ESS 72569510 or
03.11.2017

No73-ADD/223-D3/2018 Microsoft Office Professional Plus
Cornamenne Microsoft
ESS 72569510 or
06.11.2018

Hor. Ne344/145 ot [1O nyst oOHapy>KEeHUsI ¥ TOMCKa TEKCTOBBIX 3aMMCTBOBAaHUH B
28.06.2018 yueOHBIX ¥ HaAyYHBIX paboTax « AHTHUILIATUAT», HAa OJIUH TOJ

Kontpakt No74-ADD/44- beccpounas nuueH3us cnenuantu3upoBaHHOTO
®3/2017 ot 05.12.2017 maremarudeckoro I10 StatSoft Statistica

8.3 Ilepeyenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

— «Koncynprant [lmrocy,

— «l"apaHT».

9. MarepunajibHo-TexHHYecKasi 0a3a, HeoOXoaumasi JJsl  OCYIIEeCTBJICHHSA

0o0pa3oBaTe/IbHOrONpoLecca Mo JMCUUILIHHE (MOAYJIIO0).

MaTepI/IaJIBHO'TeXHI/ILIeCKOe obOecrieueHue JAUCIUITIINHBI

No Bun pa6or
(MOyJs1) M OCHAIIEHHOCTH

1. JlexunoHnHsble 3aHATUA | Ayautopun 412, 419, ocHalleHHbIE NPE3EHTALMOHHON
TEXHUKOH  (TPOEKTOD, 9KpaH,  KOMIIBIOTEP/HOYTOYK,
aylMOCUCTEMA) U  COOTBETCTBYIOIIMM  NPOrPAMMHBIM

obecnieuenuem (110).
2. [IpakTnueckue Aynuropus 412 —naboparopus, OCHaIl[CHHAas
3aHATUA IIPE3EHTALlMOHHOMN TEXHUKOU (mpoextop, JKpaH,

KOMIBIOTEP/HOYTOYK, ayJIHOCHCTEMA) U COOTBETCTBYIOIINM
nporpaMMHbIM obecnieuenueM (110).




['pynnoBsie
(MHIUBHIYaTbHbBIC)
KOHCYJIbTAI[U!

Aynurtopus 410, (kabuHeT)

Texkymuii  KOHTpOIIb,
IIPOMEKYTOUHAs
aTTeCTalus

Aynutopus 412, 419.

CamocTrosTenbHasn
pabora

Kabuner mns camocrosTensHON pa®oThl 437, OCHAIICHHBIN
KOMIBIOTEPHON TEXHHUKOM C BO3MOYKHOCTBIO IMOIKIIOUECHUS K
cetu «MHTEpHET» U 00ECIIEUCHHBIN TOCTYIIOM B JJICKTPOHHYIO
nH(OPMAIIMOHHO-00pa30BATENBLHYIO CPEAY YHUBEPCUTETA.

3an Oubmuoreku KyOI'Y ocHameHHBIH KOMITBIOTEPHON
TEXHUKON C BO3MOKHOCTBIO NOAKIIOUECHUS K ceTh «HTEepHEeT»
1 00eCIIeYCHHBIN JOCTYIIOM B DJICKTPOHHYIO MH(OPMAITHOHHO-
00pa30BaTeNbHYIO Cpely YHHBEPCUTETA






