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1 I_Ie.]'lb H 3aJa4Y1 0CBOCHUA JUCHHUIIJIMHbI

Lenbto OCBOGHUS AUCHUIUTUHBI « MUKpPOOHOIOTHSI» ABIsIeTCs (YOPMUPOBAHHE KOMIUIEKCA
3HAHWK 00 OpPraHM3alMOHHBIX, HAYYHBIX ¥ METOJANYECKUX OCHOBAX IO OOIIEH MUKPOOMOIOTUU
(Mopdonoruu, GpuU3MONOTUU, CUCTEMATUKE M SKOJIOTUM MHKPOOPTAHU3MOB), MPEACTABICHUI O
pacnpocTpaHEeHNH MUKPOOPTaHW3MOB B Pa3HBIX THIAX MOYB U CONPSDKEHHBIX C HUMH CyOCTpa-
TaX, IPUBUTHE HABBIKOB aHAJIM3a MUKPOOHBIX COOOIIECTB U M3yYEHHE METOJI0B HAYUHBIX HCCIIe-
JIOBAaHHUH B 00JIaCTH CEIILCKOX03IHCTBEHHON MUKPOOHOJIOTHH.

3ajgauu:

— U3y4eHUE 0COOEHHOCTEH OMOJIOTHH, SKOJIOTHUH U 3BOJIIOIMH MUKPOOPTaHU3MOB,;

— IpUOOpEeTeHNEe TMPAKTHYECKHX HABBIKOB JUIS HW3YYCHHsSI CTPOCHHs OakTepuil u
MHUKPOCKOIIMYECKUX TPUOOB, T€HETUKH MHKPOOPTraHU3MOB, THHKTOPHAIBHBIX, KYJIbTYPalIbHbIX,
OMOXMMHYECKUX, TATOTEHHBIX CBONCTB, aHTUTEHHOH CTPYKTYPHI;

— H3y4YEHHE PO MUKPOOOB B MPEBPAIICHUH BEUIECTB B MpUpPoae U 3PPEeKTh AecTBUs
dakTOpoB  cHUCTeMaTHKH, MOpPGOJOTHH W  (U3UOJOTHM, IIUPOTHl  PACIPOCTPAHEHUS
MHKPOOPTaHU3MOB B IIPHPOE BHELIHEH CpPeIbl Ha IPOKApUOTHYECKHE KIICTKH;

— U3y4€HHE COCTOSIHMS MHKpPOOHOT'O0 KOMIUIEKCA TII0YBBI, MHKPO(IOPHI PACTEHHIA,
OpPraHUYecKUX yIoOpeHuid U OMoIpenaparos.

2 IlepeyeHb MVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs 10 JMCHHUIIMHE, COOTHECEHHBIX
¢ IJIaHupyeMbIMH pesyabratamu ocsoenusi OIIOITI BO

B pe3yJjbTaTe 0CBOCHUSA TUCHUIIJIHHBI (l)OpMI/IpleTCﬂ CJIeAyIMEe KOMIIETCHIUHA

OIIK-1 — CniocobeH pemiaTh THIIOBBIC 3a/1a4d MPO(eCcCHOHATLHOM JIeATEIIEHOCTH Ha OC-
HOBE 3HAHWN OCHOBHBIX 3aKOHOB MAaT€MaTHYECKHX U €CTECTBEHHBIX HAyK C MPUMEHEHHUEM HH-
(hopMaIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH;

OIIK — 5 — T'0TOB K y4acTHIO B IPOBEACHUU IKCIIEPUMEHTAIBHBIX UCCIIEOBAHUI B MPO-
dbeccuoHaIbHOM ACSITEIBHOCTH

3 Mecto qucuuniaunsbl B crpykrype OIIOII BO 6akanaBpuara

«Muxkpobuonorus» sABisercs JUcUUIUIMHON 6a30Boii yactu OITOII BO noarotoBku o0y-
YAIONIUXCSl MO0 HAMPAaBICHUIO TIO HarpasieHuto noarotoBku 35.03.04 ArpoHomus, mpouiio
noAroToBKU «CeNeKIys U FeHETUKA CEIbCKOX03HCTBEHHBIX KYJIBTYp».

4 Oobem gucuunanHbl (108 yacos, 3 3a4eTHBIX eIMHUIIBI)

Bunasr yue6HoM paboTh Obmem, 1acon
OuHas 3aouHas

KonTakTHas padora 53 13
B TOM YHCIIE:
- ay/IUTOpPHAS,
Mo BUJAAM YYEOHBIX 3aHs- 53 13
THH

- TEKIIUH 22 4

- IPaKTHYECKHE 28 6
- BHEAYAUTOPHAs 3 3

- 3a4eT 3 3
CaMocTosiTe1bHaAs1 padoTa 55 95
HTOro mo gucuuIInHe 108/3 108/3




5 Copep:xkanne Q¥ CHUNTHHBI

[To uToram nzydaemMoro Kypca o0y4aronecs CAaroT IK3aMeH.
JucuunnuHa u3ydyaercs Ha 2 Kypce, B 4 cemecTpe.

Copep:kaHue U CTPYKTYPa AMCHUILVINHBI:
Ounas ¢popma o0y4eHus1

n/n

Ounas dpopma
oOydeHwus, Jac.

HanmenoBanue TeMbI
C yKa3aHUEeM
OCHOBHBIX BOIIPOCOB

CamocrosTenbHas

Jlexuuu
H paborta

dopmupyembie
KOMIICTCHITHH
Cemectp

HUcropusi pa3BuTHST MHUKPOOHOJI0-
THH: OCHOBHBIE TAIBI

coJep:KaHue

[lpenmer u 3HaYeHHWE MHUKPOOHOIIO-
run. KpaTtkas ucropusi pa3BUTHsS MUK-
poOuosioruu, Ba epuoja B pa3BUTUU
MHUKPOOHOJIOTUN:  MOP(OIOTHIECKUI
nepuop (pabotel A. B. JleBenryka, M.
M. TepexoBckoro,
M. C. CamoiinoBuua u ap.); $husmomno-
rudeckuid nepuoj (padotsr JI. Tlacre-
pa, P. Koxa, . MeunukoBa). CoBpe-
MeHHbIN 9Tan. OCHOBHBIC HampaBlie-
HUS UCCIIEJOBAaHUM B MUKPOOHOJIOTHHU: OIK-1
MEJUIIMHCKAs, BETEpUHApPHAs, caHILI- OIIK-5 4 2 5
TapHas, TEXHUYECKas, CEIbCKOXO035M-
CTBEHHas, MNPHUPOAOBETUECKas, OHO-
texHosorus u ap. Paborsr C. H. Bu-
Horpaackoro, B. JI. OwmensHCkoro,
M. beiiepunka. Pabotst E. H. Mumry-
ctuna. /[.. Hukutuna, JI.I'. 3Barus-
uesa, [. A. 3aBap3uHa U Ipyrux yue-
HbIX. OCHOBHBIEC HAIPaBJICHHUS HCCIIE-
JIOBaHUM MUKPOOMOJIOTUU TIOYB: I'€O-
rpaduueckuii, BEpTUKaIbHO-SIPYCHBIMU,
JIOKYCHBIA, CYKIECCUOHHBIN, MOMYJIs-
LIOHHBI, CTPYKTYpPHO-
(YHKUMOHAIBbHBIN, TE€HETHYECKHH H

zp.

CoBpemeHHasi cHCTEeMaTHKA MPo-
KAPHOTHBIX  MHKPOOPraHHU3MOB,
MHMKPOMHLIETOB H BUPYCOB

[lonsiTue cucremMatuku, kiaccuguka-
in, uaeHTndukanun u HomeHkiary- | OIIK-1
pbl  MukpoopranusmoB. [Ipunmuner | OITK-5
KJaccudukanuu 6akrepuit mo bepmxu
U TEHOCHCTEMAaTHUKH, OCHOBHBIE TaK-
COHBI, IUTOJNIOTHSA, MOP(O JOTUsi U
HOMEHKJaTtypa Oakrepuil. Herunmu-




n/n
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Hble (OpMBI OaKTEpHil: PUKKETCHH,
XJIAMUAJIUY, [TMAHOOAKTEPUU, AKTHHO-
MUIETBI, MuKOOakTepuu. HWepapxus
TakcoHoB. IlomaTue BHAa, KIJOHA,
mramma, Ouo-, cepopapa. IIpoOiemsr
cucTeMaTuku mpokapuor. OOmas xa-
paKTEepUCTUKA: CTPOCHHE, Pa3MHOMKE-
HUE, TWUIl TUTaHUS, HOMEHKJATypa
MukpomuiietoB. CBoiicTBa TpuOOB
o0mye ¢ pacTeHUsIMU M >KUBOTHBIMU,
crenuduyeckue CcBOWCTBa  TI'puOOB.
[TpuHIMIB! KTaCCUPUKAIUA ¥ OCHOB-
HbI€ TaKCOHbI. DKOJIOTUYECKUE TPYII-
bl TprOOB. OCOOCHHOCTH CTPOSHHS U
9KOJIOTUU  Apoxoked. OTKpbeITHE U
cTpoeHne BUpPYcoB. OCOOCHHOCTH BH-
PYCOB pacTEeHHIA.

Du3n0JI0THA MUKPOOPTaHU3MOB
XHUMHYECKUH COCTAB KJIETOK, POJIb
OTACNIBbHBIX 3JIEMCHTOB U COCAUHECHUI
B YKU3HH MUKPOOOB. MeXaHU3MBI T10-
CTYIUICHUSI TUTATEJIHLHBIX BEIIECTB B
KJIETKY. TUIIBI TUTAHUS U TTOJTYICHHUS
SHEPTUU MUKPOOPTraHu3Mamu: poTo- u
XeMOTpO(dBbl, aBTO- U FETEPOTPOPHI,
JIUTO- U OPraHOTPOPbI, TPUMEPBI.
bakrepuanbHblil poTO- U XEMOCHHTES.
OtkpeiTHe U 3HaUYeHue. Tumbl Ouono-
THYECKOT0 OKUCIIEeHUs (OpokeHue,
IbIXaHUE, aHadpoOHoe Abixanue). Omn-
peneneHue, OMOXUMHUYECKast CYIII-
HOCTh. CITUPTOBOE, MOJIOYHO-, MACIIsI-
HOKHCIIO€ ¥ METAHOBOE OpOXKEHUE,
a’poOHOE M aHAPPOOHOE JBIXaHUE,
omnpeeseHue, XMMU3M, BO30OYIUTENH,
MPaKTUYECKOE 3HAUYCHHE.

OIIK-1
OIIK-5

PacnpocTpanenne MHKPOOpra-
HHM3MOB B IIpUpoOJe

Muxkpogiopa mouB, BOJbI, BO3AyXa.
CaHuTapHO-TIOKAa3aTENbHBIE MUKPOOP-
rauu3Mmel. Knaccudukanus mnouBeH-
HBIX MHKPOOPTaHU3MOB, 3KOJOIO-
Tpouueckue TPYIIIIBI
(C.H.Bunorpanckuii, E.H. Mumry-
ctuH). Pacmpenenenne Mukpoopra-
HU3MOB 110 TOYBEHHOMY MNPO(UITIO.
Bopna, kak ectecTBeHHas cpefa oOuTa-
HUSL MHKPOOPraHu3mMoB, MukpoOuo-

OIlK-1
OIIK-5
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JOTUYECKUE MOKA3aTeNN 3arpsi3HEHHO-
CTH BOJIBl. MeXaHM3MBl CaMOOYHMIIIE-
HUS BO/IBI. CanurapHo-
MOKa3aTeIbHbIE MUKPOOPTaHU3MBI JUIS
Bo3ayxa. TpeOoBaHus, mpeabsBIIse-
MBIE K CaHUTapHO-TIOKAa3aTeIbHBIM
MHKPOOpPTaHU3MaM.

@®opMbl B3aHMMOOTHOIIECHUI MMK-
POOpPraHu3MoB

Coo0111ecTBO MUKPOOPTaHU3MOB.
Tpoduueckue cBsa3u. Merabuos, ero
3Ha4YeHHE B OMOJIOTUIECKOM KPYrOBO-
pore BemecTB. CUMOHO3, ero HOpMEL.
Mertabonmnueckue cBsi3u. MyTyanusm,
KOMMEHCAIIU3M, I1apasuTH3M, IpUMe-
pbl. AHTaronusMm. AutTudnotuku. On-
peneneHue U KiaccupuKalus aHTU-
O6uotukoB. Envnuna nelcTBus aHTu-
ouoruka. J[pyrue ¢opmMbl B3auMOOT-
HOILIEHUI OPraHU3MOB: CHHEPTU3M,
caTTeNnu3M, IPOTOKOONEepalrs, CHH-
Tpo(ust, XMILHUYECTBO.

OIIK-1
OIIK-5

IIpeBpaleHne MHKPOOPraHM3Ma-
MU COeJMHEHMH yriepoaa

Turb1 OMOTOTHYECKOTO OKUCIICHHSI
OpPraHUYECKUX BELIECTB MUKPOOAMHU.
OcHOBHBIE THUITBI OpOKEeHUST A3POO-
HOE OKHCIIeHHe KieTyaTku. Hemonnoe
OKHCIICHHE U COOKHCIICHHE OpraHuye-
CKHUX BellecTB. bpojkenue, npIxanue u
aHa’poOHoe npIxaHue. JJoHOpHI U ak-
HENTOPHI BOAOPOAa. MeXaHU3MbI
OMOJIOrMYECKOr0 OKHCIICHHS, UX 3BO-
mouus ¥ npumepsl. CnuproBoe 6po-
KEHHE, MOJIOYHOKHUCIIOE, MAaCIISTHO-
KHCII0€, MeTaHOBOE. XUMHU3M, BO30Y-
JUTEIH, TPAaKTUYECKOe 3HAUYCHHUE Pa3-
HBIX TUTIOB OposkeHUs. A3poOHOE U
aHa’pOOHOE OKUCIIEHUE KJIETYATKU —
3BEHO KPYroBOpoOTa yriepoja B npu-
poze.

OIIK-1
OIIK-5

IIpeBpamenne MHMKPOOPraHu3Ma-
MU COeJMHEHM I a30Ta

OCHOBHBIE CTauU KPYroBOpOTa a3o-
Ta: aMMOHHU(HKAIMSA, HUTPUPUKALIUS,
JIeHUTpUdUKAIIHS, a3zo0TduKcaus.
IIpeBpallieHue COEIMHEHUN CEpbl U

OIIK-1
OIIK-5
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docdopa. Pacnpoctpanenue pazind-
HBIX GopMm a3orta B mpupoxe. Kpyro-
BOPOT a30Ta B MOYBE U BOJIOEMAX, OC-
HOBHBIC CTaJWH, BO3OYAMTEIH, OINTHU-
MaJIbHBIE YCIIOBHS TIPEBPAIICHHS CO-
€IMHEHUN a30Ta, MPAKTUYECKOE 3Ha-
yeHue I 3eMitenenns. MoOum3anus
1 umMooOmM3aius azora. CeBoobopo-
THIL.

IIpeBpalieHne MHKPOOpPraHu3Ma-
MU coeauHeHMil cepbl, dochopa u
APYTUX 3JIEMEHTOB

OCHOBHBIC CTaJAMU TIPEBPALICHUS CO-
SAMHCHUN CePbl MHKPOOPTaHHU3MaMHU.
Cynbdaranus u aecynbdaranus. Bos-
OyauTeNH 3TUX MPOLECCOB B MOYBE U
BojioeMax. 3HaUYeHUE cepoOaKkTepuili u
aHAPOOHBIX (OTOCUHTE3UPYIOLTNX
OakTepuil B JETOKCHUKAIIMUUA CEPOBO-
nopona. Munepanuzanus (ochopco-
JIEepKalluX OPraHUYeCKHX COEIUHE-
HUW MUKPOOPraHU3MaMHU.

OIIK-1
OIIK-5

MuKpOOpPraHu3Mbl U pacTeHust
Pactenus-snupukaTopsl ¥ MHKpPOOP-
TaHU3MBI-KOHCOPTBHI. OnudurHbie
MHUKpOOpraHu3zMel. Mukpodiopa pu-
30IUIaHBl M pu3oc(epbl pacTeHUH.
KoHcopius kak COBOKYHMHOCTH IMOIMY-
JSIUMHA, JKU3HEAEATENbHOCTh KOTOPBIX
oTpesieNseTcsl eHTPAIbHbIM BUIOM —
snupukaropoM. KoHCOPTH M KOHIIEH-
Tpel buotrpodsi, sxkpucorpodsl, ca-
npoTpodbl. DKOJIOTHYECKHE OCOOEH-
HOCTH 1M (UTOB. J[MHAMHKA pa3BUTHUS
MUKpOQuIOpbl pHu3omiaHel. Pusocdep-
HbIH 3pPeKT. ArpPOHOMUYECKU MOJIE3-
Hble (POPMBI MHKPOOPTaHU3MOB IpPHU-
KOpHEBOM 30HBI. buomnpemnaparsl Ha
OCHOBE (PMKCATOPOB a30Ta, aHTArOHU-
CTOB (pUTOMATOTeHOB, MApa3uTOB Bpe-
JIUTENEN paCTeHMI.

OIIK-1
OIIK-5




n/n
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10

Mukpoopranu3mMbl M MOYBOOOpa-
3oBanne. Mukpodg.opa noys pas-
JIMYHBIX THIIOB

Pasutne npexncraBieHUN O II0YBE
KaK XHBOM OOBEKTE OKpYKaromeh
YeJoBeKa Cpelbl. PaGotel
C. H. Bunorpaackoro («Mwukpobuo-
jorust mouBb»), B. JI. OmensHckoro,
M. beitepunka, C. Bakcmana (« Soil
Microbiology») u nmpyrux ydeHbIX.
OTeyecTBEHHBIE LIKOJbI MOYBEHHBIX
MUKpoOHnonoros, paborst E. H.
Mumycrtuna, H. A. KpacunsHukosa,
r. A. 3aBap3uHa,
. I'. 3earunnesa, B. T. EmnieBa, B.
K. lIuneaukoBoit, T. I'. [{o6poBosih-
ckoil u ap. OCHOBHBIE HampaBICHUS
pa3BUTUSL U KOHIIENIUU MOYBEHHOU
MukpoOuonoruu. Ponb Mukpoopra-
HU3MOB B MO4YBOOOpazoBaHuU. MUK-
podriopa TMOYB pPA3NUYHBIX THUIIOB.
buonuarnoctuka mouyB. MukpoOHas
OmomMacca W MeETa0OJUTHI, pacma
MEPBUYHBIX MUHEPAJIOB U BO3HUKHO-
BEHHE BTOPHYHBIX. Hakorenuem
rymyca — cnequ(puyeckoro BeIecTna
ouBbl. YMCIEHHOCTh M KayeCTBEH-
HBI COCTaB MHKPOOOIIEHO30B TOYB
pa3HbIX TUNOB. buoanarHoctuka
M0YB, OCHOBHBIE HAMpPABICHUS HC-
CJIEIOBAaHUM. Bbuopaznoobpasue,
9KOJIOTUYECKUE MUILICHH.

OIIK-1
OIIK-5

11

Biausinme arpompuemMoB Ha Mo4-
BEHHYI0 MUKpPOQJIOpy

Bnusnue  cnocoboB  00paboOTKH,
ya0OpeHu#, MEeCTUIUI0B, CEBOOOO-
POTOB Ha MOYBEHHYIO MHKPOQIIOpY.
Mexanunueckass 00paboTKa MOYBBI.
Pa6oTsl B.P.Bunbsmca,
T.C.ManbueBa u Ipyrux McclieoBa-
tened.  Menuopauus.  Biusnue
BJIQ)KHOCTH TIOYBBI Ha MHKpoOdIopy.
Xumuyeckass menropanus. Munepa-
JU3alus  OPraHMYECKHUX  BEIECTB:
aMMOHHU(DUKAIMS, THIPOIU3 KIET-
YaTKH, JUTHUHA, APYTUX MOJIUMEPOB.
[Mectuumapl, TpaHchopMarss MHUK-
pOOpraHu3MaMH, Koo puureHT

OIIK-1
OIIK-5




2 = Ounas dopma
HUSI, Yac.
Ne HaumeHoBaHME TEMBI ci i § 00ye , 1ac
2 ]
C YKa3aHHEM &5 S
n/n S 2 5 CamocTrosTenbHas
OCHOBHBIX BOIIPOCOB & S @) Jlexnnu
5 3 paborta
g =
6e3onacHocTH. CHHTETHUYECKHE XH-
MHUYECKHE COeAuHEHUs (KCEeHOOHO-
THUKH) U UX JETOKCUKAIUS MHKPOOP-
rauusmamu. IlouBoyromiienue: npu-
yuHbl U nocaeacrsusa. Ponbs ceso-
000poTa B BOCCTAaHOBJIGHHH IIJIOJ0-
POJMS TOYUBBI.
BueayauropHas KoHTakTHas paborta 3
Htoro | 22 55
Conepskanue ¥ CTPYKTYpPa IMCHHUIIMHBL: J1A00paTOPHbIE
3aHATHA 10 popMam 00ydeHHUsI
o]
2 s
55 | e
Ne HaumenoBanue TeMel 20 3 Ounas popma
n/m C YKa3aHHEM OCHOBHBIX BOIIPOCOB g 2 3 oOyueHus, yac.
o = @)
o 3
S =
MuxkpoOuonoruyeckass gadoparopus U ee 3aja-
y1. Mukpockon u pabora ¢ HuM. Mopdomorus
1 mapoBuAHbIX (opm Oaxtepuil. Texnuka 0Oe3zo- | OIIK-1 4 2
MAacHOCTH B Jlaboparopuu. Metoasl uccrnenoBa- | OIIK-5
HUN, NpUMEHSEMble B MHUKPOOMOJIIOTUYECKOU
IIPAKTHKE.
Mopdornorus najaoukoBUIHBIX U U3BUTHIX (OPM OITK-1
2 OaxTepuil. Metoabl OKkpacku OaKTepuil: MpocThie OITK-5 4 2
u b epeHnmanbHbIe
3 Mopdosnoruss  akTHHOMUIIETOB.  Mopdonorus OIlK-1 4 5
MUKPOMHUIIETOB OIIK-5
4 IInTaHre MUKPOOPTaHU3MOB. OIlK-1 4 2
OIIK-5
W3ydyeHre MUKPOOPraHu3MOB OOBEKTOB CpPEbl OIlK-1
5 4 2
OIIK-5
VYuer pe3ynapTaToB aHaiM3a BO3ayxa, Boubl, moy- | OIIK-1
6 4 2
BbI OIIK-5
N3ydeHue 4ucToil KyabTyphl OaKTepHii OIlK-1
! onk-5 | 4 2




2 E
58 | &
No HanmenoBanue TeMbl 28 3 Ounas hopma
/i C YKa3aHHEM OCHOBHBIX BOIIPOCOB = 3 o0y4eHus, Jac.
Q= @
o O
g =
8 VY4er pe3ynbTaToB omnbITa npeasiaymiero 3anarus. | OINK-1 4 2
W3yuenne Bo30yauTenen OpoxeHust OIIK-5
9 N3yuenune Bo3Oyaureneir 6poxxenus, u HemosHo- | OIIK-1 4 2
I'0 OKHMCIJICHHs] OPTAaHUYECKUX OIIK-5
10 TemaTnueckas arrecTranus OIIK-1 4 5
OIIK-5
N3yuenne OCHOBHBIX MHKpoOHonorudyeckux mnpo- | OIIK-1
11 4 2
1eccoB B ouse. [locraHoBKa onbITa. OIIK-5
12 VYuyeT pe3ynbTaToB ONbITA MO BbIIBIEHUIO MUKpO- | OIIK-1 4 5
OMOJIOTMYECKHUX MPOIIECCOB B TIOYBE.. OIIK-5
13 VYueT pe3ynbTaTroB ONbITA MO BbIIBIEHUIO MUKpO- | OIIK-1 4 5
OHMOJIOTUYECKHX MPOIECCOB B MOYBE. OIIK-5
14 | Usyuenme mukpodmopsl pacreHuii. buonoruue- OTK-1
CKHe€ IperapaThl B pACTEHUEBOICTBE 4 2
penap P )i OIIK-5
Hroro 28
Coaep:xaHue ¥ CTPYKTYpPA AUCHUILIMHBI 110 3209HOH (popMe 00yUeHust
o o Buabl yue6Hoii padoThbl, BKIIOYAS
g = CaMOCTOSITEJLHYI0 pabdoTy CTY/1€HTOB
No HanmMenoBanne TeMbl o =l % M TPY10eMKOCTb (B Yacax)
2 ]
/ C YKa3aHUEeM g5 g I[pakTiyeckue
wn OCHOBHBIX BOIIPOCOB z2 B 3 ) p— 3aHATUS CamocTosTenbHast
o O (;raboparopHble pabota
o = 3aHSITHS)
BBeaenue B Kypc MHKPO-
Onosioruu.
IIpeamer u®  3HaYeHHe
MHKPOOHOI0THH.
XuMHYeCKHI coCTaB
MHUKpOOHOiT kieTku. Ilo-
HSAITHE O  MHKPOOHBIX
(¢pepmeHTaXx.
OIIK-1
1 5 2 40
Mukpobuonorndeckass na- | OITK -5
Oopatopuss U ee 3amaym.
Mopdonoruss u crpoeHue
MUKPOOPTaHU3MOB
[TpurotoBnenue Oak. Tmpe-
napaToB. MeTo bl OKpacKH.
XapakTepucTUKa HCKYCCT-
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Bunnl yue6Hoii padoThl, BKIIOYasA
€aMOCTOSATEBHYI0 PadoTy CTY/IeHTOB

HaumenoBanue TeMbl H TPYA0EMKOCTb (B 4acax)

Ne

[IpakTuueckue
n/n

3aHATHA CamocTosTenbHas
(maGopaTtopHbie pabota
3aHATHUA)

C yKa3aHUuEeM

OCHOBHBIX BOITPOCOB Jlexinn

dopmupyembie
KOMIICTCHITHH
Cemectp

BCHHBIX IMATATCIIBHBIX CPCI.

DU3UKO-XUMHYECKHUE
CBOMCTBA MHUKPOOPraHM3-
MOB.

Poab MUKpOOpPraHusmMoB B
NpeBpalliecHuH BeLIeCTB B
npupoae. Bausnue dak-
TOPOB BHeIlIHell cpeAbl HA
MHKPOOPraHU3MbI

Muxk KPYK 171
2 Cpe,I[EIquopa PP ot |, 4 43
’ OIIK -5
bonesnn oBomei. Mepo-
npusTas 1o Ooprdbe ¢ 60-
JIE3HSMU TUIOIOB M OBOIIEH
IIpU XpaHeHu:H. Mukpoopra-
HHM3MbI, BEI3BIBalONe 00-
JE3HH WU TOpYY IUIOJOB U
oBouierd. bone3nn BHHO-
rpagHoOi JI03bl. DnuuUTHas
MUKpOQIIOpa BUHOTPAJA.

BHeaynutopHas KOHTakTHas paborta 3

HToro 4 6 86

6 [lepeueHb y4eOHO-MeTOAMYECKOT0 00ecTieYeHus1 JAJIsl CAMOCTOSITEIbHOI padoThI
00y4YaAOIIHUXCS 10 TUCHHILINHE

6.1 MeTonnueckne ykazanus (COOCTBeHHbIC Pa3padoTKH)

1. Tepexos B. N. ®usnonorus u reneruka d6akrepuit : yued. mocobue / B. U Tepexos, A.
C. Tumenko. — Kpacnomap : Kyol'AY, 2019. — 130 c.

2. Tepexos B.U., Tumenko A.C. Ceparouenko U.B. ®@uznonorus Gakrepuit (yuebHoe
nocobue). — Kpacunomap : Ky6I'AY, 2017. - 70 c.

3. Tumenko A. C. MUKpOOHOIOTHS: CIIeIHaIbHAS JacTh : y4e0.-meto. mocoodue / A. C.
Tumenxo, E. H. HoBuxosa, A. P. JIutBunoBa. — Kpacunonap : Ky6I'AY —2019. — 68 c.

6.2 JIutepatypa 11 CaMOCTOATENbHOI PadoThI

1. MuxkpoOuosnorus : yue6Hoe nocodue / P.I'. I'ocmanos, A.K. Tamuymnun, A.X.
Bonkos, A.W. UGparumoBa. — 3-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2019. — 496 c. —
ISBN 978-5-8114-1180-1. — TeKcT : 3JEKTPOHHBIN / DJIEKTPOHHO-OMOIMOTEYHAS CHUCTEMa
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«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/112044 (marta obparmienus: 09.10.2019).
— Pexxum pocrtyna: s aBTOpu3. MOJIb30BaTENEH.

2. l'ocmanos, P.I'. IIpakTukyMm 1o BeTepUHAPHOM MUKpPOOHMOJIOIMM UM MMKOJIOTHH :
yaeonoe nocodue / P.I'. 'ocmanos, H.M. Kounbrues, A.A. bapckoB. — Cankr-IletepOypr : Jlanb,
2014. — 384 c. — ISBN 978-5-8114-1625-7. — TeKkcT : 3IEKTPOHHBIN // DNEKTPOHHO-

oubnmmoreunas cucrema «Jlanpy : [caiit]. — URL.: https://e.lanbook.com/book/45680 (maTta 06-
pamenusi: 09.10.2019). — Pesxxum goctyna: ajis aBTOPU3. MOJIb30BaTENCH.

3. KonbrueB, H.M. Berepunapnas mukpoouonorus u mukosiorus : yueonuk / H.M. Ko-
nerueB, P.I'. T'ocmanoB. — 3-e usn., crep. — Cankr-IlerepOypr : Jlans, 2019. — 624 c. —
TekcT : 2JIeKTPOHHBIN // DNeKTpoHHO-OMOMMoTeyHass cucrema «Jlawpy : [caiit]. — URL:
https://e.lanbook.com/book/125742 (nata oGpamienus: 09.10.2019). — Pexum gocrtyma: s
ABTOPH3. MTOJIb30BATEIICH.

4. Konbrues, H.M. Berepunapnas mukpoouosnorust 1 mukonorus : yueonuk / H.M. Ko-
nerueB, P.I'. 'ocmanoB. — 2-¢ u3x., crep. — Cankr-IlerepOypr : Jlanb, 2018. — 624 c. — ISBN
978-5-8114-1540-3. — TekcrT : MEeKTPOHHBIN // DNeKTpOHHO-OMOIMOTeUHas cucrema «JlaHpy !
[caiir]. — URL.: https://e.lanbook.com/book/109627 (mara obpamenus: 09.10.2019). — Pexxum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIICH.

5. 'ocmanos, P.I'. Mukonoruss 1 MUKOTOKCHKoJoTHs : MoHorpadus / P.I'. ['ocmaHOB,
A K. Tammymmmn, @.M. Hypramues. — Cankr-IlerepOypr : Jlanb, 2019. — 168 c. — ISBN 978-
5-8114-3820-4. — TekcT : »NEKTPOHHBIN // DNeKTpoHHO-OUONIHOTEUHas cucrema <«JlaHby :
[caitT]. — URL.: https://e.lanbook.com/book/116372 (nara oopamienus: 09.10.2019). — Pexxum
JIOCTYTIA: JIJIsl aBTOPU3. TI0JIb30BATEIICH.

6. CaBenbeB, B.A. PacrenueBojictBo : yaeOHOe mocobue / B.A. CaBenbeB. — 2-¢ u31L.,
non. — Cankr-IlerepOypr : Jlanb, 2019. — 316 c. — ISBN 978-5-8114-2225-8. — Tekcr :
JJIGKTPOHHBIN //  DIEeKTpOHHO-OMONmMoTeuHass cuctema  «Jlamp» :  [caiit]. —  URL:

https://e.lanbook.com/book/112052 (nara oGpamienus: 09.10.2019). — Pexum mocrtyma: mist
aBTOPU3. NIOJI30BATEIICH.

7 DoHJ OLIEHOYHBIX CpPpEACTB 1Jisl IPOBEACHUS l'lpOMe)KyTO‘-lHOﬁ arrecranumn

7.1 IlepeyeHb KOMIIETEHIMI ¢ YKa3aHUEM 3TanoB UX (OpMHUPOBaAHUS

OTalbl (I)OpMI/IpOBaHI/I}I KOMIIETEHIIUN 110 JUCHUIIIINHAM,

Howmep cemectpa
IpakTuKaM B nponecce ocBoenus OI1

OIIK-1 — Cnoco6en pemiath THIOBbIE 3aa4H NPO(eCCHOHATBLHOM 1eATeJIbHOCTH HA OCHO-
B€ 3HAHMI OCHOBHBIX 3aKOHOB MATEMATHYE€CKHX M €CTECTBEHHBIX HAYK € NMPUMEHEHHEM
HHGOPMALMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHIA;

1 MartemMaTHKa 1 MaTeMaTHISCKasl CTAaTUCTHKA

HNudpopmarnka

XUMUs

HeopFaHI/IquKa}I " OpraHuvcCKas

(RN I SN

duzuka

=
N

boranuka

Ananutruyeckas XHUMMUs, (1)I/IBI/II-IGCKa$I 1 KOJUIOMTHAasA XUMUA

ArpoMeTeoposIoTHs

CenbCKOX03SHMCTBEHHAS KOOI US

YueOHas IIpaKTUKa O3HaKOMHUTEIIbHAS IMpaKTHUKa

OOmras regeTuka

®dusnosnorus u OUOXUMHUS paCTEHUI

AIPERIOWOINDNDNDN

Muxkpobuonorus
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https://e.lanbook.com/book/112044
https://e.lanbook.com/book/45680
https://e.lanbook.com/book/125742
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https://e.lanbook.com/book/116372
https://e.lanbook.com/book/112052

Homep cemectpa

Oransl GopMUpPOBaHUSI KOMIIETEHIIUH MO JUCIUILINHAM,

IIpakTUKaM B nponecce ocBoeHus OI1

4 OCHOBBI OMOTEXHOIOTUU
5 Menuopanus
5,6 PacrenueBoacTBo
7 OCHOBBI CEJIEKIIMH U CEMEHOBO/ICTBA
8 BeInosiHeHUE | 3amIuTa BRITYCKHOM KBATH(DHUKAIIMOHHON paOOThI

OIIK — 5 - T'0TOB K y4acTHIO B IPOBEIEHHH IKCIIEPUMEHTAIbHBIX HCCJIeI0BAHUI B MPO-
(heccuoHAIBLHOM 1eATeTbHOCTH

4 MuxkpoOuosorus

4 Meroavka OnbITHOTO Jena

4 OcHOBBI OMOTEXHOJIOTHH

4 VYuebHas npakTuka TexHorgoruueckas npakThka

7 [TpousBoacTBeHHas npakrtuka HayuHo-uccnenoBarenbckas pabora
8 BrinonHeHue U 3amuTa BbITYCKHOW KBAJIM(DPUKAIIMOHHOM paboThI

* Dran GopMUPOBAHUS KOMIIETCHIIMI COOTBETCTBYET HOMEPY ceMecTpa

7.2 Onucanue moka3aTejieii 1 KpUTepHEB OLEHMBAHUS KOMIETEHIIHI B paMKax
H3yYeHHUs] JAHHON TN CUMIIIMHBI

IInanupyemslie
pe3yIbTaThl
OCBOCHMUS KOM-
NETEHLIUU

YpoBeHb OCBOCHHUS

HEYJIOBIIETBO-
PUTENBHO

YIOBIIETBOPHU-
TEJIBHO

XOpOIIOo

OTJIMYHO

OneHoyHoe
CPEICTBO

OIIK-1 — Cnioco0eH pemiaTs TUNOBBbIE 3a7a4i NMPodecCHOHATLHON AeATeIbHOCTH HA OCHOBE 3HAa-
HMil OCHOBHBIX 32KOHOB MaTeMaTH4YeCKHX U eCTeCTBEHHbIX HAYK C NMpHMeHeHHeM HHGOPMALUOH-
HO-KOMMYHHMKAIIHOHHBIX TEXHOJIOTUH

N-1omi1 He-
MOHCTPHPYET
3HaHUE OCHOB-
HBIX 3aKOHOB
MareMaTnye-
CKHX, €CTEeCTBe-
HOHAYYHBIX H
obmernpogec-
CHOHAJIBHBIX
JUICLUILINH,
HEOOXOTUMBIX
JUISL peLLICHNUST
THUIIOBBIX 32124
B 00JIacTH arpo-
HOMUH

He Bnaneer
SHAHUSMH U
nmeer ¢par-
MEHTapHbIe
MPEe/ICTaBICHUS
00 OCHOBHBIX
3aKOHAaX Mare-
MaTHYECKHX,
€CTECTBEHOHA-
YUYHBIX U 001Ie-
npodeccuo-
HaJIbHBIX JTHC-
LMIUTHH, HE00-
XOJIUMBIX JIJISI
PEILICHUsI TUITO-
BBIX 33]1a4 B
obnactu arpo-
HOMHH

Nmeer
MOBEPXHOCTHBIE
3HAHUA U
HEIOIHbIE
MPeACTAaBICHUS
00 OCHOBHBIX
3aKOHAaX
MaTeMaTHYECKUX
)
€CTEeCTBCHOHAYY
HBIX U
obmenpodeccuo
HaJIbHBIX
IUCLUIIINH,
HEOOXOIUMBIX
JUTSL pEIICHUS
THUIIOBBIX 3a71a4 B
obJactu

CcdopmupoBanH
bIe, HO
coJieprKariue
OT/IeJIbHBIE
pooeTBI
MPe/ICTABICHUS
00 OCHOBHBIX
3aKOHaX
MaTeMaTUYCCKU
X’
€CTeCTBECHOHAYY
HBIX
obrmrenpodeccu
OHAJIBHBIX
JUACIUILIVH,
HEOOXOIUMBIX
JUTSL pEeIIeHUs
THUIIOBBIX 3a/1a4

3HaeT Ha
BBICOKOM yPOBHE
U UMEET
chopMUpPOBaHHbIE
CHCTEMATHYECKUE
MPe/ICTABICHUS
00 OCHOBHBIX
3aKOHAX
MaTeMaTHYECKUX,
€CTECTBEHOHAYYH
BIX U
oobmienpoheccHoH
ANIBHBIX
JIUACLMILINH,
HEOOXOTUMBIX
JUTS PELICHHUS
THUIIOBBIX 33734 B
obnactu

arpOHOMUU B 00J1aCTH arpoOHOMHUHU
arpoOHOMUU

NI-20mk.1 Uc- He ymeer VYwmeer Ha Vwmeer Ha Ha Bricokom
MOJIb3YET 3Ha- HCTIOJIBb30BATh | HU3KOM YPOBHE JIOCTaTOYHOM YpPOBHE
HHSI OCHOBHBIX 3HAHMS HCTI0JIH30BaTh YPOBHE, B chopmupoBaHHOE
3aKOHOB MarTe- OCHOBHBIX 3HAHUS 1IeJIOM YMEHHE
MaTHIECKUX U 3aKOHOB OCHOBHBIX YCIIEUIHOE, HO HCII0JIb30BAaTh
€CTECTBEHHBIX MaTEeMaTHYEeCKH | 3aKOHOB cojieprkaiiee 3HAaHUSI OCHOBHBIX
HayK JUIs pelie- XU MaTEMATUYECKUX | OTHAEIIbHBIE 3aKOHOB
HUs CTaHJIapT- CCTECTBEHHBIX | M €CTECTBCHHBIX | MPOOEIBI MaTEMATHYECKUX

Ompoc, 1OK-
nan, pedepar,
TECTOBBIE 3a-
JaHWs, KOH-
TPOJIbHBIE 3a-
JaHUs

Kowmrerenrt-
HOCTHO-
OpUEHTUPO-
BaHHBIE 3aja-
HUSL,
Kelc-3aJaHus
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[Inanupyemsbie

YpoBeHb OCBOEHUS

pe3yIbTaThl
OCBOCHMS KOM- | HEYIOBICTBO- YIOBJIETBOPH- XOPOIIO OTIIYHO
NeTeHIUH pHUTEABHO TEIILHO
HBIX 33]a4 B HayK JJIs HayK JUIs UCTIONB30BaHUE | U €CTECTBEHHBIX
arpOHOMHU peleHus peeHus 3HaHUH HayK JJIs
CTaHJAPTHBIX CTaHIAPTHBIX OCHOBHBIX peleHus
3a/1a4 B 3a1a4 B 3aKOHOB CTaHJAPTHBIX
arpOHOMHU arpoOHOMHUU MaTeMaTHYeCKH | 3a7ad B
XH arpOHOMHU
€CTECTBEHHBIX
HayK s
pelieHus
CTaHJapTHBIX
3az1a4 B
arpOHOMMHU
WUJ-3onx-1 [Ipu- | OrcyrcrBue ®parmenrapHoe | B nenom YcnemHoe u
MeHseT HH(Op- | HaBBIKOB MpHU- BIIAJICHUE YCIIEHIHOE, HO CHUCTEMATHYECKOE
MAaIOHHO- MEHEHHUS UH- HaBBIKAMU HECHCTEMATH4e | BIaJCHHE
KOMMYHHUKanu- | (OPMAalMOHHO- | MPUMEHEHHS CKO€ BIIaJICHHUE HaBBIKAMU
OHHBIE TEXHOJIO- | KOMMYHHKAIlM- | WH(QOPMAIMOHHO | HABBIKAMH MPUMEHEHUS
THY B PEUICHUU | OHHBIE TEXHONO- | - MPUMEHEHUS nH(popMannoHHO-
THUIIOBBIX 33/1a4 | TUH B PELICHUH | KOMMYHHKAlMOH | MH()OPMALMOHH | KOMMYHHKAIMOHH
B 00acTH arpo- | TUIOBBIX 337a4 | HbIE TEXHOJIOTHU | O- bI€ TEXHOJIOTUU B
HOMMH B 00JIaCTH arpo- | B peIICHUU KOMMYHHMKALMO | PELIEHUU
HOMUHU TUIIOBBIX 3a/1a4 B | HHBIE TUIOBBIX 33434 B
obnactu TEXHOJIOTUU B obiactu
arpOHOMHUU pelieHuu arpOHOMMHU
TUNOBBIX 331324
B 00mactu
arpOHOMHU

OreHoYHOE
CPEIICTBO

OIIK — 5 — I'oToB K y4yacTHIO B NMPOBEAEHUH IK

HAJbHOH JAECATCJIbHOCTH

CIIePUMEHTAJIbHBIX HCCJIe10BaHuii B npodeccuo-

N-1onk.s [Tox He ymeer mpo- | Ymeer Ha | YmMmeer Ha | Ha BBICOKOM
PYKOBOJICTBOM BOJUTH DKCIE- | HU3KOM YpPOBHE | JOCTATOYHOM YpOBHE
CIICLIMAJINCTA pUMEHTAIbHbIE MIPOBONTH YpOBHE c(hOpMHUPOBAHHOE
OoJiee BHICOKOW | MCCIeIOBaHUSI B | OKCIIEPUMEHTal b | MPOBOIUTH yMeHUue
KBaTH(pUKAIAN obmacti  arpo- | HbIE JKCIIEPUMEHTA] | IPOBOAUTH
y4acTBYET B HOMHUH IOJ pPYy- | UCCIEAOBaHUS B | bHBIE JKCIIEPUMEHTAIIBH
MIPOBEACHUH KOBOJICTBOM obnactu WCCIIEJIOBAHUS B | bI€ HCCIEIOBAHUSA
9KCIIEPUMEH- CIIeHAIINCTA arpoHOMHH 10X | 0o0;acTu B obnacTi
TaNBHBIX HCCIIe- | Oollee BBICOKOW | PYKOBOJICTBOM arpOHOMHUHU TOJ| | aTPOHOMHUHU O]
JIOBaHHH B 00- KBaJTU(UKAIINN CIIeIUAaJINCTa PYKOBOJICTBOM PYKOBOJICTBOM
JIACTH arpoHO- 0onee  BBICOKOH | CHeIMaincTa crienuanucTa
MHUH KBaJIM(pUKALUH Oornee BBICOKOH | Gomee  BBICOKOIA
KBaTH (UK KBaTH (UK
NI-20nk.s Uc- He ymeer wuc- | Ymeer Ha | YmMmeer Ha | Ha BBICOKOM
MOJIB3YET KJIac- | MOJIb30BaTh HU3KOM YpOBHE | JOCTATOYHOM YpOBHE
CHUYEeCKHE U CO- KJIACCUYECKHE U | UCIOJIb30BaTh YpPOBHE chopMupoBaHHOE
BpEMEHHBIE ME- | COBPEMEHHBIE KJIACCUYECKHUE U | MCIOJb30BaTh yMEHUE
TOJIbI UCCIIETIO- METOJbl HCClie- | COBpEMEHHbIE KJIACCHUECKHE M | UCIOJIb30BaTh
BaHUs B arpo- JIOBaHUS B ar- | METOJbI COBPEMEHHBIE KJIACCUYECKHE H
HOMUU pOHOMUU HCCIICJIOBAHUS B | METOJIBI COBPEMEHHBIE
arpOHOMHUU WCCIIEJIOBAHUS B | METOMBI
arpOHOMMHU WCCIIEJIOBAHUS B
arpOHOMHH

Ompoc, 1OK-
nan, pedepar,
TECTOBBIE 3a-
JaHWs, KOH-
TPOJIbHBIC 3a-
JaHUs

Kowmrerenrt-
HOCTHO-
OpPHUEHTHPO-
BaHHBIE 3aja-
HUS,
Kelc-3aqaHus

7.3 TunoBble KOHTPOJIbHbIE 3aJaHWsI WM MHbIE MaTepHaJbl, HEOOXO0AMMbIE ISl
OLICHKU 3HAHUM, YMEHHUI, HABBIKOB M ONbITA [eATEJIbLHOCTH, XapPAKTEPU3YIOLIMX 3TaNbI
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(popMmupoBanus KOMIIeTeHI U B npouecce OCBOCHMSA
0o0pa3oBaTeJIbHOM MPOrPaMMbI

™=

no

no

N

N

=

N

N

N

IIpumepHbIe 3a1aHUs VIS KOHTPOJIbHOH PadoThI
Bapuanrt 1
Posib MMKpOOPraHu3MoOB B KpYTrOBOPOTE BEILECTB B IPUPOJIe (IeHUTpUDUKALINA).
MexaHu3Mbl IOCTYIUIEHUS TUTATENbHBIX BEIIECTB B KJIIETKM MUKPOOPTaHU3MOB.
MukpoOHas cyKueccus OYBbl: OCHOBHBIE CTQJMU U X XapaKTEPUCTUKU.
Bapuant 2
Crpoenue reseTrueckoro amnmnapara 6akrepuil. [lonstue Buaa, mramma, kKjioHa OakTepuil.
Knaccugukaius nuraTeabHbIX Cpell, TPUMEPHI.
YyacTre MUKPOOPraHU3MOB B KPYTOBOPOTE yIilepoJa.
Bapuanr 3
Cragun KpyroBopota a3oTa B IOYBE: BO30YIUTENH, YCIOBHS MIPOTEKAaHHUs U 3HAYEHUE 3TUX
IIPOLIECCOB B 3€MJICEIIUU.
Crioco0bl nepeaun reHeTuyeckon nHpopmaum y 6akrepuit
AHTUOUTHKYN OGakTepuil. AKTUHO- U MUKPOMMIIETOB: MPOAYLIEHTHI, OOBEKThl U MEXaHU3MBbI
neicTBus. MeTo/ibl onpeieNIeHus] UyBCTBUTEIBHOCTH MUKPOOOB K aHTUOMOTHKAM.

Bapuanr 4
Mukpoduiopa HOYBBI: KOJIOrO-TPOPHUUECKUE Ipymnbl MUKpoopranusmos. Knaccudukanus
MIOYBEHHBIX MUKPOOOB 10 BuHorpaackomy, Munryctuny.
MacnsHokuciaoe OpoxeHne, XUMHU3M, BO30YAUTENN, 3HAaUCHHE.
DK30- ¥ 93HI0PEPMEHTH MUKPOOPTaHU3MOB, IIPAKTHYECKOE 3HAYCHHUE.

Bapuanr 5
Muxkpodiopa Bojbl. CaHUTapHO-TIOKA3aTENIbHbIE MUKPOOPTaHU3MBI.
AMMOHM UKL, CYITHOCTh IIpolecca, BO30yIUTENN, 3HaYCHHE.
Moso4Hokucnoe OposkeHue, XMMHU3M, BO30yIUTeNH, 3HAUYCHHE.

Bapuanr 6
Mukpodiopa Bo3nyxa. CaHUTapHO-TTOKa3aTeIbHbIE MUKPOOPTaHU3MBI.
A3or¢ukcanus, CylHOCTb Ipolecca, BO30yIUTEeNN, 3HAUYCHHE.
Bbuonorudeckue 3emiey100pUTeNIbHbIE TPENapaThl.

Bapwnanr 7
TpeboBaHus pebsABIIeMble K CAHUTAPHO-TIOKA3aTeIbHBIM MUKPOOPTaHU3MaM.
Jenutpudukanus, CylHoCTb Mpolecca, BO30yAUTENH, 3HaUCHUE.
CrniuproBoe OpoXxeHne, XUMHU3M, BO30YAUTENN, 3HaUECHHE.

BapuanT 8
VY4actre MUKpOOPrasmMoB B Kpyropopote azota. OCHOBHBIE CTaIMA KPyrOBOpOTA.
Tunsl nTUTaHUS U MOJIYYEHUS SHEPTUH MUKPOOPraHU3MaMH.
[Tonstue o mukpoduope ¢GWII0-, pU3OIIaHBl U pu3ochepbl. MeToasl ee BbIIEICHUS.
Puzocdepnsiit a3 dexr.

Bapuant 9
AMMOHHMUKaLUSA, CYITHOCTh IIpoIecca, BO30YIUTENN, 3HAUCHHE.
[ToHsiTHE O TOJTHOM U HEIMOJIHOM OKHCIIEHUH, IPUMEPHI.
AHTaroHusM, ero ¢GopMsl, IKOJIOTHYECKOE 3HAUEHHE, IPUMEPBHI.

Bapuanr 10
Hutpuduxamnus, cymHocTs npoiecca, BO30YAUTENN, 3HaUCHHE.
BnusiHne BnaxkHOCTH HAa MUKpOOpraHu3Msbl. [IpakTudeckoe 3HaUeHHE CHU)KEHUS BIAXXHOCTH
JUTsL KOHCEPBAIMK MPOTYKIIUU U KOPMOB.
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3. MHKpOOpraHU3MBI-IECTPYKTOPHI KCEHOOMOTUKOB, UX POJIb B OXPAaHE OKPYKAIOIICH CPEeIbl OT
3arpsA3HECHHI

IIpumep TecTOBBIX 3aaHU

MuxkpoOuosorus o CTpykType, MeTabonn3me, FreHeTHKE, SKOJIOTMH MUKPOOPIaHU3MOB Ha3bIBa-
eTCsl #H#.
[00111e1 MUKPOOHOJIOTHEH |

Hayxa 00 u3yueHuu ponu MUKpOOPIaHW3MOB JUIsl [TIOUBBI M PACTEHUM Ha3bIBaeTCs #H#.
[cenbCKOX 035 CTBEHHOW MUKPOOHOJIOTHEH |

OCHOBHBIE TPYIIITHI MPOKAPHOTHICCKUX MUKPOOPTaHU3MOB:
# OakTepuun

# aKTHHOMMUIIETHI

# mmaHoOaKTepun

rpuObI

JIPOAOKH

OCHOBHBIE TPYIIIBI DYKAPHOTHUECKUX MUKPOOPTaHU3MOB!
# TpuOBI

# IPOXOKU

OakTepuu

AKTUHOMHUIIETHI

IMaHOOAKTEPUHU

MUKpOOpraHu3Mbl HE HMEIOIIHE KJIETOYHOTO CTPOCHHUS:
* BUpYCBI

IpuobI

OaxkTepuu

TPOXIKU

AKTHHOMHIIETHI

OCHOBHBIE TPYIITBI MUKPOOPTaHU3MOB!
# TpuOHBI

# OakTepuun

# NPOXOKU

# BUPYCBI

HEeNTUIOTIINKAH

[Tepuon pa3BuTHs MUKpOOMOJIOTHH ¢ KOHIIA 17 B. 10 cepenuHbl 19 B. Ha3bIBaeTCs ###.
[Mopdonoruueckum|

[Tepuox pa3BuTHs MUKPOOHOJIOTHU CO BTOPOM MOJIOBUHBI 19 B. Ha3bIBaeTcs ####.
[ pu3nonornyeckum]|

16



OCHOBOIOJIO)KHUKaMU (PH3UOIOTHYECKOTO (BTOPOT0) NEPUOJIa pa3BUTUS MUKPOOUOJIOTHHU SIBIISI-
I0TCS:

AHToHui JleBeHTyK

# Jlyn Ilactep

# Pobept Kox

C.H. Bunorpaackuit

N.1. Meuynukos

[Tepuon pa3BUTHS MUKPOOMOJIOTHH CO BTOPOi MosoBUHBI 20 B. Ha3bIBaeTCs ###.
[cOBpEMEHHBIM EPHOIOM |

Bu bl MEKpOOPTaHU3MOB OOBETUHSIIOT B!
* poJIbI

KJIACCBI

OT/IEIBI

1apcTBa

Ponasl MukpoopranuzmMoB 0ObEAMHSIIOT B:
KJIACCHI

* ceMelcTBa

OT/IEINBI

1apcTBa

CemeiicTBa MUKPOOPTaHU3MOB OOBEIUHSIOT B:
KJIaCChI

OTJEIbI

* mopsaku

apcTBa

IIpuMepHbIe TeMBbI pedepaToB

1.  Hcropus pa3BuTHs MOUYBEHHONH MUKPOOUOIOTHH

2.  Hampasnenue pabot ocHoBareneit Mukpoouonoruu B. H. BeicokoBuua, C. H. Beimenec-
ckoro, H. ®@. I'amanen, f. P. KoBanenko, A. X. CapkucoBa, H. 1. Hukonaenko, U. ®. Koras,
E.C.Koznosckoro, W. 1. UBaHoBa, poiib 1 BKJIaJ B pa3BUTHE MUKPOOHOJIOTUH

3.  Hampasnenue pabot ocHoBateneit Mukpoouonoruu JI. C. Llenkosckoro, f. E. Komnskona,
A. U. Konecosa, H. A. CniecuBuieBoii poib 1 BKJIaJ B pa3BUTHE MUKPOOHOIOTHH

4.  Hampasnenue pabot ocHoBateneir mukpoouonoruu J[. . IBanosckoro, H. A. MuxwuHa,
O. U. Kansnunra, E. C. Opnosa, B. B. Hukonbckoro posb 1 BKJ1aja B pa3BUTHE MUKPOOHOJIOTUN
Y OTE€YECTBEHHBIX YUEHBIX

5. MexaHHU3MBbl IOCTYIJIEHUS TUTATENbHBIX BEIIECTB B KJIIETKH MUKPOOPTaHU3MOB

6.  Yuenue 00 M3BMEHUYMBOCTU U HACIEICTBEHHOCTH MUKPOOPraHU3MOB. DOpMBI H3MEHYHMBO-
CTH

7. AKTHMHOMMIIETBI, CHCTEMATUYECKOE MOJI0KEHUE, FKOJIOTUS, 3HAUYCHHE

8. Cucremarnka OakTepwii, MUKpOMHUIETOB. [IpwHIMMIBI KiaccupUKaMKu Ha TaKCOHBI.
Mopdomnorusi, TUTONOTUS ¥ TUIIBI TUTAHUS MUKPOOOB
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9.  ®usuonorus MUKpOOPraHU3MOB. XMMUYECKUNA COCTaB MUKpOOHOH kieTku. [Tonsatue o
MUKpOOHBIX pepmenTax. Knaccudukanus GepMeHTOB 10 XapaKkTepy U MEXaHU3MY UX JICHCTBUSI.
MexaHu3M U TUIBI IUTAHUS MUKPOOOB. XMMHUYECKUH COCTaB MUKPOOOB

10. BropuuHble METa0OIUTH MUKPOOPTaHU3MOB, UX MpPAaKTUYECKOE 3HaueHue. Mukpoopra-
HU3MBI-TIPOIYLIEHTHI CTUMYJISITOPA POCTa PaCTEHHI

11. Muxkpodiopa BoIbI, cofepKaHNe MUKPOOPTaHW3MOB B BOJE Pa3IMYHOTO MPOUCXOXKIE-
HUS

12.  Mukpoduiopa noussl. Paboter C. H. Bunorpanckoro u E. H. Munryctuna

13. Mukpoopranu3Msl MOYBHI, BO31yXa, BoAbl. [lokazaTenu 3arpsa3HEHHOCTH OOBEKTOB Cpe-
Ibl. @OpMBI B3aMMOOTHOLICHH MUKPOOOB

14. AnTHOMOTHYECKHE IpenapaThl B 3eMIICACTHH

15. VYuactue MHUKpPOOPraHM3MOB B CO3PEBAHUU HABO3a, KOMIIOCTOB. MUKpPOOHBIE CyKIIeCCUU
IIPY 3arOTOBKE OPTaHUYECKHUX YAO0OpEHHIA

16. BnusHue TeMmneparypsbl, paaualdd U1 OCMOTUYECKOTO JABJICHHS Ha MUKPOOHBIE TOIYJIs-
102078

17. 300MHKPOOHBIN KOMIUIEKC TOYBBI

18. Cragum KpyroBopoTa a3oTa B IOYBE: BO3OYAWUTENH, YCIOBHUS NMPOTEKAHUS M 3HAYCHHE
3THUX MPOLIECCOB B 3€MJICICITHH

19. MukpoOHas CyKIeccus MO4BbI: OCHOBHBIE CTaIUN U UX XaPaKTEPUCTHKH

20. Ponb MUKPOOPraHHW3MOB B KPYTOBOPOTE BEIIECTB B Ipupoie (a30Tduxcars)

21. Poap MUKpOOPTaHW3MOB B KPYrOBOPOTE BELIECTB B IPUPOC (aMMOHHU(HUKAIINS)

22. Ponb MUKPOOPraHHW3MOB B KPYrOBOPOTE BEUIECTB B MPUPOE (HUTPUPHUKAIMSA)

23. Poap MUKpOOPTaHW3MOB B KPYTOBOPOTE BEUIECTB B MPUPOE (ACHUTPUDUKAIIHS)

24. HenonHoe OKHCIEHHE OPTaHUYECKUX BEUIECTB - MCTOYHUK IOJIYUEHHUS OPTaHUYECKUX
KHCJIOT, BATAMHHOB H JJPYTUX COCTMHEHUIN

25.  MukpoOuonoruyeckue CTauu KpyroBopoTa a3ora B nouse. BiusHue 3THUX IPOIECCOB Ha
KOPHEBOE IIUTAaHUE PACTCHUI

26. MukpoOHOIOTUYECKUE CTaIUU PEBPAIICHUS COSTUHEHUHN CEphI

27. Kosdpdumument 6€30macHOCTH, €r0 3HAYCHUS IS TIECTUIHI0B. JKOJIOTUIECKHE MUIIICHH

28. KoHuenuuu noyBooOpa3oBaTesIbHOTrO Mpolecca. bruonornueckuii pakrop

29. VIHTpOAYKIMU MUKPOOHBIX MOMYJISALUN B arpOIIEHO3BI

30. BnusHue 00pabOTKHU MOYBHI HA €€ OMOIOTUYECKYIO AKTUBHOCTD

31. VHummupoBaHHOE MUKPOOHOE COOOIIECTBO — METO/] OIIEHKH OMOJIOTHYECKONH aKTHBHOCTH
MIOYBBI

32. buomnpenaparsl 3emieynoopurenbHbie. [IyTi moBbIIIeHHsS NX aKTUBHOCTH

33. Poiab ceBo0O6OpOTa B BOCCTAHOBICHUHU ILJIOI0POIUS TTOUBHI.

IIpumepHBIEe TEMBI JOKIA10B
1. Ponb MUKpOOpPraHM3MOB B KPYTOBOPOTE BEILIECTB B IPUPOJIE
2. HenonHoe okucieHUE OpraHUYeCKUX BEIECTB - HICTOUHUK MOIYYEHUsI OPraHUYECKUX
KHCJIOT, BUTAMUHOB U JAPYTUX COAMHEHUN
3.  Muxkpobuonornyeckue CTaJui KpyroBopoTa a3oTa B oyBe. BiusiHue 3THX MpoleccoB Ha
KOPHEBOE NTUTAHUE PACTCHUI
Mukpo61oIorn4ecKre CTalH MPEBPAIIEHUS COSTMHEHUN Cephl
Koadduunent 6e30macHOCTH, €ro 3HaueHUs I MECTULUAO0B. DKOJIOTHUYECKUE MULLIEHN
Konnenmun mouBoobpaszoBarensHOro mporecca. buomornueckuii pakrop
WHTpOIyKIIMY MUKPOOHBIX HOMYJISIMNA B arpoLEeHO3bI
Bnusinue o6paboTKu MOYBHI HA €€ OMOJIOTUYECKYIO AaKTHUBHOCTD
WNunmupoBanHOEe MUKPOOHOE COOOIIECTBO — METO/I OLIEHKH OMOJIOTHYECKOI aKTUBHOCTH
MIOYBBI
10. buonpenapats! 3emieynoOpurenbHble. [TyTH MOBbIIEHUS UX AKTUBHOCTH
11. Ponb ceBo0OOpOTa B BOCCTAHOBJICHUH TIIIOIOPOIHS TTOYUBHI.
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IIpumepHBbIe BOIpPOCHI K YCTHOMY ONPOCY:
1. HazoBuTe npaBuia paboTel B MUKPOOHOIOTUYECKON Tab0OpaTOpHH.
2. Pacckaxkute ycTpoMCTBO MHUKpOCKOMa?
3. HazoBute Mopdonornueckne 0COOCHHOCTH KOKKOBUIHBIX (POpM OaKTepwHid.

IIpumepHbIe Kelic-3a1aHMs

1. Cryaenty nanu 3ajjaHue OKpacUTh KYJIBTYPY CTPENTOKOKKA MPOCTHIM METOJO0M M IO Me-
tony I'pama. Kakoil kpacuTenb mpu MpoOCTOM METOJIe OH JOJDKEH MPUMEHSITh, YTOOBI LIBET
OakTepuii COOTBETCTBOBAJI I[BETY OKPACKH 1O ['pamy U Kakoi 3TO JOKEH OBITh IIBET?

2. CtyneHTy Janu 3a/laHue ONpeAeTUuTh MOJBUKHOCTE MUKPOOPraHU3MOB IIyTE€M IIOCEBA B
00IIeyIOTPEeOUTENBbHYIO TUTATENBHYIO Cpely. B Kakyro cpeay CTyACHT JI0JKEH MPOU3BECTH
MOCEB U KAKUM METOJO0M OH OyIeT 3TO Jieiarh?

3. CTyneHTy fanu 3ajaHue HoayduTh paszsenenue 1:10000 uccnemyeMoii OUBLI, VIS 1allb-
Heiero onpenenenns OMY, kak OH TOJKEH 3TO clenaTh?

KOMHQTEHTHOCTHO'OpI/IeHTI/IpOBaHHLIe 3aJaHuA

Tema: UnenTnduranus YMCTOH KYJbTYPbl 0aKTepruil. AHTHOMOTHKH U METOAbI OII-
penejieHus YyBCTBUTEIbHOCTH OaKTepuil K AHTHOMOTHKAM

1. B x034iicTBO NpULIUIM PE3YJbTaThl SKCIIEPTU3bl U3 OAKTEPUOIIOTUYECKON J1abopaTo-
pun. Kakue BBIBOIBI clieniaeT 00Yy4aroMIUNACs MO Pe3yabTaTaM dKCIIEPTU3HI.

Ne | HaumenoBaHue En. Pesynbrar ITorpemnocts | HopmaTtus
MIOKa3aTeIs U3M. | UCTIBITAaHHUN
1 2 3 4 5 6
1 Boz0ynurens - Brigenena - OrtcyTcTBHE
KonbaKTepruo3a E.Coli O35
B 2-x nmpobax
2 Boz0ynurens - Brigenen - OrtcyTcTBHE
HHTEPOKOKOKKO3a Ent.faecalis
B 2-x nmpobax

2. Ilpu uccnenoBanuu TpymnoB nopocsT madopatopust Beyienmia E.Coli 111 O35 u Ent.
faecalis. Kakoe 3a0oseBaHMe IO JaHHBIM SKCIIEPTU3BI PETUCTPUPYETCS B JAHHOM XO03s1HicTBE?

3. JlaGoparopus nama cIeayroIIyl0 SKCIEPTH3y MO YyBCTBUTEIBHOCTH BBIJECICHHOU
MUKpoGIopsl K aHTHOMOTHKaM. Kakumu mpenaparamu oOydaromuiicst OyneT NpoBOAUTH Jeye-

HUE.

No AHTHOAKTepHATbHBIC ITPENapaThl E.coli O35 Ent.faecalis
11/T1

1 edazonun +20
2 DHpodokcaluH

3 JleBomunieTHH

4 TeTpanukiang

11 Jlokcuiokc

12 Jloxcunukima

13 T'erTamuriuu +30

14 AMOKCULINIIIINH +27

15 A3UTpOMHULIMH

16 Kanamunug
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17 AznonmnimH +29
18 AMIUMWUIAH +20
19 Tumosnna

20 Pudamunyn

4. V3 marepuaina B 1abopaToOpuu OBUTH BBIACICHBI TPaMOTPHUIIATEIILHEIC TOABIKHEIC Ia-
JIOYKH, Ha cpenax DHpo, Jlenna u Knurinepa oOpasyromue TUMTHYHBIN 11 SIIEPUXUNA
pocT. Kakyio ceposoruueckyro peakiuo HeoOX0AUMO MPOBECTH, YTOObI YCTaHOBHUTH Ce-
POrPYIIOBYIO MPUHAITIC)KHOCTD SIIEPUXUIL?

Bonpocs! k 3k3amMeHy 10 JucuunimHe « MUKpoOnoa0rus»
1. Vicropus pazButus MUKpoOuogorud. OCHOBHBIE 3TaIlbl
2. @u3mnonornyeckuii nmepuoja passutus Mukpoouonoruu. Bxman JI. Ilacrepa, P. Koxa B
pa3sBUTHE MUKPOOHOJIOTUU
3. Bxnan MeunukoBa u LIeHKOBCKOTO B pa3BUTHE OTCUECTBEHHOW HMMMYHOJIOTHH.
4. OcHoBHbIe HanpaBieHus uccienosanuit C.H. Bunorpazackoro, B. JI. OmensHckoro.
5. Bxnan H. A. KpacuibHUKOBa B pa3BUTHE MUKPOOUOJIOTUH.
6. CoBpeMeHHas cucTeMaTHKa MUKpOOprauu3moB. Mepapxus takconoB. HomeHkaTypa.
7. Ilpuniuns! knaccudukanuu napersa Procaryotae. Hazate otaensl u kiaccbl. MeToibl
OIpeIeNIeHuUs TUIA KIIETOYHON CTEHKU OAKTEepH.
8. CtpoeHne mpoKapuOTHOM KIETKH. OTINYHS OT KJIETOK BBICIIMX OPTaHU3MOB.
9. Crpoenue reneruueckoro anmapara Oakrtepuil. IlonsThe Buaa, mrTamma, KJoHa
OaxkTepuil.
10. Poct, pa3smHOxkeHue Oakrepuil. OCHOBHBIE XapakTepucTuku. Da3pl pa3BUTHUSA
MUKpOOHOM nonyssiuu. CrocoObl KyJIbTUBUPOBAHUSI MUKPOOPTaHU3MOB.
11. Mopdonorudeckue rpynmbl OaKTepHii.
12. Pukkercuu, MUKOTUIA3MBI, XamMuauu .O0Mas XapakTepuCTHKA, SKOIOTHSL.
13. AKTHHOMULIETBI, CHCTEMAaTHUECKOE MOJIOKEHHE, KOOI Usl, 3HaUE€HHE.
14. IlapcTBO Mycota, OTaeNbI U KJIacCHhl.
15. JIposxxH, SIKOJIOTHUECKUE TPYIIIIBI IPOXIKEH.
16. O6mas xapakTeprcTuka TpuOoB. DKOJOTHUECKUE TPYIIITHI TPUOOB.
17. OcoGeHHOCTH CTPOEHHUS KIETOK MUKPOMHUIIETOB.
18. OTKpBITHE U CTPOCHUE BHPYCOB.
19. HapctBo Vira. OCHOBHBIE KPUTEPHH CUCTEMATHKH BUPYCOB U UX HOMEHKJIATypa.
20. MomuKyTBl. DKOJIOTUYECKNE HUIIH U 3HAYCHUE.
21. XuMU4ecKui cOCTaB KJIETOK MHUKPOOPIaHU3MOB: OPIaHOTEHHBIE HJIEMEHTBI, POJIb
cepsl, (Qocdopa, MHUKPOITEMEHTOB. MOJNEKYISIPHBI COCTaB KIJIETOK, pOJb BOJIBI,
YTJIEBOOB, JIUIIUIOB, OEJIKOB, HYKJIEHHOBBIX KHCIIOT B KJIETKaX MUKPOOOB.
22. KOHCTpYKTHBHBIN U YHEPTETHYECKUI 0OMEH KJIIETOK MUKPOOPTaHU3MOB.
23. Tunbl NUTaHUS U TOTYYSHUS SHEPTUN MUKPOOPTraHU3MaMH.
24. MexaHU3MBbI TOCTYIUICHHSI TUTATEIbHBIX BEIIECTB B KIIETKH MHUKPOOPTaHU3MOB.
25. Kiaccuduxanus nuTaTesbHbIX cpell, IPUMEpHI.
26. MexaHn3MbI OMOJIOTHYECKOTO OKHCICHHS, TIPUMEPHI
27. Turbl OMOTOTHYECKOTO OKHCIECHUS, IPUMEPHI.
28. TloHsITHE O TIOJTHOM | HETMIOJTHOM OKWCIICHUH, TPUMEPHI.
29. Yyactue MUKpOOPraHU3MOB B KPYTOBOpPOTE YIIIEPOAa.
30. Dk30- 1 PHIO0PEPMEHTH MUKPOOPTAHU3MOB, ITPAKTHYECKOE MCIIOJIb30BaHUE
31. CnocoOsl epegaun reHeTHYeckoit uHopMaIu y 6akTepHii.
32. CniuproBoe OpokeHUE, XMMH3M, BO30Y/IUTENN, 3HAUCHHE.
33. MosouHoKHCIIOe OpOKEHHE, XUMU3M, BO30YIUTEIH, 3HAUCHHUE.
34. MacnssHOKHCII0€ OpOKeHHEe, XUMH3M, BO30OYIUTEH, 3HAYCHHE.
35. MeranoBoe OpokeHHE, XUMU3M, BO3OYIUTEIH, 3HAUEHHE.
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36. bpoxkeHue KJ1eT4aTKu, MEKTUHOBBIX BEIIECTB U JPYTUX MOJIMMEPOB.

37. MeTtabuno3, CyIHOCTh, YKOJIOTHYECKOE 3HAUCHUE, TIPUMEDHI.

38. Cum0buno03, ero popmbl, SKOJIOTUIECKOE 3HAUCHHE, TIPUMEPBI.

39. AHTaroHusMm, ero ()OpMbI, IKOJOTUIECKOE 3HAUCHHUE, TPUMEPHI.

40. AHTUOMOTHKHU: OTKpBITHE, OmpejeneHue, kinaccupukanus. Exawauna peicTBus
aHTHONOTHKOB. CHHTE3 aHTUOMOTHKOB B TTOYBE.

41. Autubuotukn OakTepuil. AKTMHO- M MHUKPOMHIIETOB: MPOAYLEHTHI, OOBEKTHl H
MEXaHU3MBbl ~JCUCTBHA. METOABl ONpeneseHHsl YYBCTBUTEIBHOCTH MHKpPOOOB K
AHTUOMOTHKAM.

42. Mukpodiopa  TOYBBL:  DKOJOTO-TPOQHUYECKHE  TPYyHNIBl  MHKPOOPTaHHW3MOB.
Knaccugukarus mouBeHHbIX MUKpOOOB 110 Bunorpanckomy, Munryctuny.

43. Muxpodiopa Boasl. CaHUTapHO-TIOKA3aTEILHBIC MUKPOOPTaHU3MBI.

44. Mukpodiopa Bo3zryxa. CaHuTapHO-TIOKa3aTeIbHbIE MUKPOOPTaHU3MBI.

45. TpeboBaHus, MPeIbABISIEMbIC K CAHUTAPHO-TIOKA3aTEILHBIM MUKPOOPTaHU3MaM.

46. YyacTre MUKpPOOPTraHHU3MOB B KpYroBopote a3ota. OCHOBHBIE CTa/IMU KPYTOBOPOTA.
47. AMmonuduKaIus, CyIIHOCTh Mpoliecca, BO30YIUTeNH, 3HaUCHHUE.

48. Hutpudukamnus, CyIHOCTh Mporiecca, BO30YAUTENH, 3HAYCHHUE.

49. Jlenutpudukaius, CyuHoCTb Ipolecca, BO30yIuTeNH, 3HaYCHHE.

50. AzoTdukcanms, CyIHOCTb MpoIiecca, BO30yIUTEIH, 3HaAYCHHUE.

51. buonoruueckue 3emMiey100pUTEIILHBIC TPETIAPaThI.

52. Y4gactue MEKpOOPTaHU3MOB B KPYTOBOPOTE COSAMHECHHI cepbl, pocdopa.

53. Ilonarue o mukpoduiope GULIO-, pU30IUIaHbl U pu3ochepbl. METOIbI €€ BhIICICHHUS.
Pusocdepnsrii a3 dext

54. Porb  MUKpOOpraHM3MOB B 3alllUTe pACTEHUH OT OOJIe3HEH | BpEAUTENCH.
buonpenapars! Uil 3a1UThl PACTEHUH, IIPUMEPHI.

55. BiousiHue BIQXKHOCTH Ha MHUKPOOPraHM3MBL lIpakTHueckoe 3HAYEHUE CHYDKCHHS
BJIIQKHOCTH JUISI KOHCEPBAIMH MTPOAYKIIUH U KOPMOB.

56. BnusiHue Ttemmeparypsl Ha MHKPOOPTaHU3MBI: MCHXPO-, M€30- U TEPMOQHIIBL.
Bbuonorndeckne MexaHU3MbI TEPMODUITHN.

57. Bnusnue pH 1 XuMHUECKUX BELIECTB HA MUKPOOPTaHU3MBI: alluI0(pHIIbl U 0a30(UIIbI,
OCMO- U TaJIO(pUIIBI.

58. BiusiHue paauanuy Ha MUKpOOPTraHU3Mbl, TPAKTHUECKOE 3HAUEHUE 3TUX 3HAHUH.

59. OTHOmEHNEe MUKPOOPTaHW3MOB K KHCIOPOAY: OOJMTaTHBIE a’poObl W aHa’3POOHI,
(baxkyabTaTUBHBIE aHAIPOOBI, ADPOTOJIEPAHTHBIE U MUKPOA3pO(UIbHBIE MUKPOOPTaHU3MBI,
IPUMEDHI.

60. MexaHn3Mbl yCTOMUYMBOCTH MUKPOOHBIX MOMYNSALUN B SKCTPEMAIbHBIX YCIOBUSX.

61. Posb MUKPOOPTaHU3MOB B TIOYBOOOPA30BATEIHLHOM IMTPOIIECCE, TyMYCO00pa30BaHUH.
62. BepTrkanbHo-spycHast CTpaTU(GHUKALMS MUKPOOPTaHU3MOB B (PUTOLIEHO3E.

63. Muxkpodiopa oYB pa3IMIHBIX THIIOB

64. Biusinue crioco6oB 00paboTKu Ha MUKPODIOPY MOUBbI

65. Biusitaue ynoOpennii Ha MUKpO(DIOPY MTOYBHI

66. BriusiHue necTMnA0B HA MUKPO(DIIOPY MOYBHI

67. BaustHue ceBooOOpOTa M METHOPAIMK Ha TOYBEHHYIO MHKPODIOpY

68. MeTo/1bI OLIEHKU YMCIEHHOCTH U OMOMacChl MUKPOOPTaHU3MOB TIOYBBI

69. KomeTabosm3M (COOKHCIIEHUE) KaK MEXaHU3M JICTOKCHKAITUH KCEHOOMOTHKOB

70. ArpoHOMHUYECKH TOJIe3HbIE (POPMBI MUKPOOPTaHU3MOB, IPUMEPHI

71. KoopdunueHnt 0Oe30macHOCTH, €ro HCIOJIb30BAHUE JUISl OLEHKH HKOJIOTUYECKOM
0€30MaCHOCTH MTPUMEHEHHSI XUMIIPETIapaToB B 3eMJIS/IEITNU

72. MukpoOHas cykieccus B mouse. KoapuiueHT cykieccun

73. MuKpoOpraHu3Mbl-IeCTPYKTOPbl KCEHOOMOTHUKOB, UX POJb B OXPaHE OKpYXKarolei
Cpelbl OT 3arpsI3HEHUN

74. KoHuenuuu v NpUHLIMIIBI TOYBEHHON MUKPOOHOIOT U

21



75. buopemeauanus mo4B, pojib MOYBEHHOI'O MUKPOOHOTO KOMILIEKCA.
76. BupycHbie 001€3HU pacTeHUH.

77. Bo30ynuTenu u 6akTepuaibHbie 00JIE3HH OBOIIHBIX KYJIBTYD.

78. BupycHbie 00J1€3HU TIJI0/IOBBIX KYJIBTYP.

79. Bo3Oynutenu u rpuOKOBbIe O0JIE3HH OBOLIHBIX KYJIBTYP.

80. bosie3nu BUHOTpaja U BUHOTPAJIHOM JIO3BI.

7.4 MeToauueckue MaTepuaJibl, ONpeaeasiole Npoueaypbl OlleHUBAHUS 3HAHMI,
YMeHHIi U HABBIKOB M ONbITA JIEATEJIbHOCTH, XapaAKTEPHU3YIOIIUX ITANbl ()OPMUPOBAHUSA
KOMIIEeTEeHIINH

ITpoBonuTcs cornacHo ¢ IlonoxxeHnem cucTeMbl MEHEIKMEHTa KaueCTBa HOPMATUBHBIN
akt yauBepcurera [Tn KyOI'AY 2.5.1 «Texyuuii KOHTPOIb yCIEBAEMOCTH U MPOMEXKYTOUHAsS
aTTecTanys o0yJyaromuxcs».

YcrHbli onipoc
YCTHBIN 0NPOC — METOJ, KOHTPOJISI 3HAHUW, 3aKIIOYAIOIINUNCS B OCYLIECTBICHUN B3aH-
MOJICHCTBUS MEXTy IpernoaBaTesieM U 00yJyaroIuMCs HOCPEACTBOM HOJIYUYEeHUs OT 00yyarole-
rocsi OTBETOB Ha 3apaHee C(hOPMYIUPOBAHHBIC BOIPOCHL.

Kpurepuu onenkn 3HaHui 00y4aeMbIX NP MPOBEIeHUHU ONPOCA.

OI.[GHKa «HEYIAOBJIETBOPUTEJIBbHO» BBICTABJIACTCA 3a OTBET, B KOTOPOM O3BYYEHO MEHEC
ITOJIOBHHBI TpCGyGMOFO Marcpurajia Uik HE O3BYUCHO I'NTaBHOC B COACPIKAHUU BOIIPOCAa C OTpHlia-
TCJIbHBIMHK OTBC€TAMHM Ha HABOJAIIMEC BOIIPOCHI HJIHN 06yqalomm“1c51 OTKa3aJicsI OT OTBera 0e3
npeaABapUuTCIIbHOTO 00BSICHEHHS YBAKHUTCIIbHBIX ITPUYKH.

OI.[GHKa «YAOBJICTBOPUTEJIbHO>» BLICTABIACTCA 3a OTBET, B KOTOPOM O3BYYCHO Ooiee
ITOJIOBHUHBI TpeGyeMoro Marcpualia, C IMOJIOKUTCIbHBIM OTBCTOM Ha 6OJII)IHYIO 9aCTb HaBOISIIIUX
BOIIPOCOB.

OHGHKa «X0pouI0» BBICTABJIACTCA 3a MOJHBIA OTBET HA ITOCTABJIICHHBIHN BOIIPOC B o0BeEME
JICKOUU C BKIKOUCHUECM B COJACPIKAHUC OTBETA MAaTCPHUAJIOB y‘le6HI/IKOB C YCTKHUMHU ITOJOXUTCIIb-
HBIMH OTBE€TAMHU Ha HABOAAIIHE BOIIPOCHI ITPEIIOAaBaTECIIA.

OI.[CHKa «OTJMYHO)» BBICTABJISICTCS 3a MOJHBLIA OTBET HA MOCTABJICHHBIN BOIIPOC C BKIIIO-
YCHUCM B COACPIKAHHE OTBETA JICKIIUU, MATCPUATIOB y‘-Ie6HI/IKOB, HOHOHHHT@HBHOﬁ JINTECPATYPhI
oe3 HaBOJAMIUX BOIIPOCOB.

Hoxmnan

Jloknman — 3TO NMUCBMEHHOE WM YCTHOE COOOIIEHHE, Ha OCHOBE COBOKYIHOCTU paHee
OIYOJIMKOBAHHBIX MCCIIEA0BATENbCKUX, HAYUYHBIX pabOT UM pa3pabOTOK, IO COOTBETCTBYIOLIEH
OTpaciy HAay4YHbIX 3HAHUM, UMEIOIUX OOJbIIOE 3HAUEHUE Ul TEOPUU HAYKH U MPAKTUYECKOTro
MIPUMEHEHUS, TIPEICTaBIAeT cOO0M 0000IEHHOE U3JI0KEHUE PE3YJILTATOB MTPOBEACHHBIX HCCIIE-
JIOBaHUH, SKCIIEPUMEHTOB U pa3pabOTOK, U3BECTHBIX HIMPOKOMY KPYT'y CHEIMAIMCTOB B OTPACIU
Hay4HBIX 3HaHUU.

Llenb TOATOTOBKYM JOKIaaa:

— chopMupOBaTH HAYYHO-UCCIIEAOBATEILCKUE HABBIKM M YMEHUS y 00yJaroIIerocs;

— CIIOCOOCTBOBAThH OBJIAJICHHUIO METOAAMHU HAYYHOTO MTO3HAHMUS;

— OCBOUTH HAaBBIKH HY6J'II/I‘-IHOFO BBICTYIIJICHUSA

— HAYYUTHCSI KPUTHUECKU MBICITUTb.

TekcT nokIaaa JOIDKEH COIepKaTh apryMEHTHPOBAHHOE H3JI0KEHUE ONPECTICHHON TEMBI.
Jloknan goimkeH ObITh CTPYKTYPUPOBAH U BKIIIOYATh BBEACHUE, OCHOBHYIO YaCTh, 3aKJIIOUEHHE.

Kpurepuu oneHky 3HaHUI NIPH BHINIOJIHEHUM I0KJIaAa:
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Kpurepuii «Heyoosiemsopu- «Yaosiemsopu- «Xopouioy «Omauuno»
MenbHO» MenbHo»
PackpriTie IIpoGnema He pac- [Ipo6nema packper- | IIpoGiema packpsita. [Ipobnema packpsiTa
npo6JIeMbl KpbITa, OTCYTCTBY- | Ta HE MMOJHOCTBIO. IIpoBeneH aHanu3 npo- nonHocThi0. IIpoBenen
0T BBIBOJIBI BriBosibI He criena- 61eMbl €3 JTOTI0JTHU- aHaJIM3 NpoOJIeMBI ¢
HBI WM He 000CHO- | TEJIbHOM JINTEPaTypBhl. NIPUBJICYECHUEM J10-
BaHbI He Bce BbIBOABI Criena- MIOJTHUTEIBHON JTUTE-
HBI WK He Bce 000CHO- | paTypbl. BeiBobI
BaHbI 000CHOBaHEI
IIpencraBnenue | IlpeacraBnsemas [pencraBnenHas [IpencraBnennas nH- [MpencraBnenHas nH-
nHpOpMAanus TOTH- | WHpOpMANHS HE (dbopmanus cucreMaTH- (dopmanus cucTeMaTh-
YEeCKH HE CBSI3aHa. CHCTEMaTH3MpOBaHA | 3MPOBAHA U MOCJIEI0Ba- | 3UPOBaHa, MIOCIEOBA-
He ncnons3oBansl WJIN HETIOCIIeI0Ba- TenbHA. Vcnone30BaHo TeJIbHA U JIOTHIECKU
npodeccruoHaNbHbIC | TenbHA. Mcmons30- 6onee 2 mpodeccuo- cBs3aHa. Vcnop3oBa-
TEPMHUHBI BaHHI 1-2 mpodec- HAJIBHBIX TEPMHUHOB HO OoJee 5 mpodec-
CHOHAJIBHBIX TEp- CHOHAJBHBIX TEPMH-
MHUHA HOB
Odopmitenne He ucnons3oBansl Ucnonw3oBanbl uH- | Vcronb3oBaHb! HHPOP- [Iupoxo nucnoas3oBa-
uHdopmanmonHeie | GopmManMOHHbIE MalMOHHbIE TEXHOJIO- HBI HH(POPMAaIIOHHBIE
TexHosoruu. bonee | TexHomoruu yac- run. He Gonee 2 ommnbok | TexHonoruu. OTcyTCT-
4 omnOOK B mpen- TUYHO. 3-4 omMOKH | B IIPEICTAaBICHHOI UH- BYIOT OIIMOKH B Ipe-
CTaBJISIEMOU UH- B IIPE/ICTABIAEMOM (dopmaru cTaBisieMod HH(OP-
(hopmarm nHpOpMAUN MaIn
OTBeTHI Ha Her otBeToB Ha Toapko oTBETHI HA OtBeTHI HAa BOIIPOCHI OTBeTH Ha BOIPOCHI
BOIIPOCEHI BOIIPOCEHI 3JIEMEHTApHBIE BO- TIOJTHBIE WJIH YaCTHIHO TIOJTHBIE C IPUBECHU-
TIPOCEI TIOJTHBIC €M IIPUMEPOB U TOsIC-
HEHUI
Pedepar

PedepaT — 310 KpaTKOE U3IOKEHUE B MHCbMEHHOM BHJIE COAECPKAHUS U PE3YJbTATOB HH-

TUBUIYaTbHOH  yueOHO-HCCIEeIOBATENIbCKONH e TeNbHOCTH,

CTPYKTYpY, coaepkanue u opopmienue. Ero 3agauamu siBIsitoTCs:
1. ®opMupoBaHre yMEHUI caMOCTOATENbHON paboThl 00yUYaIOIIMXCSl ¢ UICTOUHUKAMU JIU-
TepaTypbl, UX CUCTEMAaTU3alINS;

2. Pa3BuTHE HaBBIKOB JTOTHYECKOTO MBIIJICHUA

3. YriyOiieHne TeopeTUIecKnX 3HaHUH 110 TpoOIeMe HCClIeI0BaHuUS.
Tekct pedepaTa TOHKEH coJiepKaTh apryMEHTUPOBAHHOE M3JI0KEHUE OIpEeeNIeHHON Te-
Mbl. Pedepar nomxeH ObITh CTPYKTYypHUpOBaH (IO IJlaBaM, pasjeinam, naparpagam) U BKIIIOYATh
pa3elnbl: BBEJCHUE, OCHOBHAS 4acTh, 3aKIIOYEHHE, CIIMCOK HCIOJIb3YEMBIX UCTOYHHKOB. B 3a-
BHCHUMOCTH OT TEMAaTHKHU pedepaTa K HEMY MOTYT ObITh O()OPMIICHBI IPUIIOKEHUS, COJIEpIKalIIe

JAOKYMCHTHI, WJJTFOCTPAInH, Ta6J'II/II_[LI, CXCMBI U T. A.

HMECT PCTIIAMCHTUPOBAHHYIO

Kpurtepuu u nokasaresid, HCNOJIb3yeMble NPH OLCHUBAHUN yY4eOHOro pede-

para

Kputepuu

IToxazaTenn

1.HoBu3Ha pedeprpoBaHHOTO TEKCTa
Makec. - 20 6amios

MBI,

- AKTYaJIbHOCTb l'IpO6J'I€MI)I U TEMBI,
- HOBH3HAa U CaMOCTOATCIBbHOCTD B IIOCTAHOBKE HpO6J’I€MLI, B (1)0p—
MYJMPOBAHUU HOBOT'O ACIICKTa BbIﬁpaHHOﬁ JJIA aHaJIn3a l'[pO6J'I€-

- HAJINYHUC aBTOpCKOfI MO3HUIHMH, CAMOCTOATCIBHOCTD cy>1<)1eHm71.

2. CreneHp pacKPBITHS CYITHOCTH MpoobIe-

MBI

Makec. - 30 6amioB

- COOTBETCTBHE IIaHa TeMe pedepara;
- COOTBETCTBHE COJCPKaHUI TeMe U IUIaHy pedepara;

- TOJTHOTA ¥ TITyOMHA PACKPBITHSI OCHOBHBIX MMOHATHI TPOOIEMBL;
- 000CHOBaHHOCTB CIIOCOOOB U METOJIOB pabOTHI C MaTepHATIOM;

- yMeHHe paboTaTh C JUTEPATypOl, CHCTEMATU3UPOBATh U CTPYK-
TYypHUpOBaTh MaTepHal;

23




- yMeHue 0000maTh, COMOCTABNIATh PA3THYHBIC TOUKH 3PCHHUS 10
paccMaTpuBaeMOMY BOTIPOCY, apTYMEHTHPOBATh OCHOBHEIE TTOJIO-
JKCHHS ¥ BHIBOJIBL.

- KpyT, HOJIHOTA UCIIOJIb30BAHNS JINTEPATYPHBIX HCTOYHHKOB IO
3. O60CHOBaHHOCTH BEIOOpA HCTOYHHKOB mpobueme;

Makc. - 20 6aioB - IpUBJICUEHIE HOBEHUIINX paboT 1o mpodieme (KypHaJIbHBIE ITy0-
JIMKAIMH, MaTepualbl COOPHUKOB HAYYHBIX TPYJOB H T.JL.).

- IpaBUIbHOE 0()OPMIICHHE CCBIIOK Ha HCIOJIb3YyEMYIO JINTEPaTy-

py;
4. Cobmonenue TpeboBaHM K 0opmIte- - [PaMOTHOCTh U KyJIbTypa U3JIOKECHHUS;
HH1IO0 Makc. - 15 6anioB - BJIaJICHUE TEPMHUHOJIOTUEH U MMOHSTUHHBIM amlnapaToM MpooOIeMbl;

- coOtoieHne TpeboBaHMi K 00beMy pedepara;
- KyJbTypa oopMIICHHS: BbIICICHHE a03alleB.

- OTCyTCTBHUE OpPOrpapuuecKux U CHHTAKCHICCKHUX OMIMOOK, CTH-
5. I'pamotHOCTB JINCTUYECKUX MOTPEIIHOCTEN;

Makc. - 15 6amios - OTCYTCTBHUE OINICYATOK, COKPAIICHUN CIIOB, KPOME OOIICIPUHATHIX;
- IMTEPATypPHBIA CTUIIb.

Kpurepuu ouenku pedepara

Kputepusimu orieHku pedepara SIBISIOTCSA: HOBH3HA TEKCTa, 00OCHOBAHHOCTH BBIOOpA
HCTOYHUKOB JIUTEPATYPhI, CTETIEHb PACKPBITHS CYIIHOCTH BOIPOCA, COOMIOCHUSI TpeOOBaHUN K
0(OpPMIICHHUIO.

OreHKa «OTIMYHOY - BHITIOJIHEHBI BCE TPeOOBaHMS K HAMCAHUIO pedepaTa: 0003HaYCHA
npobiemMa U 000CHOBaHA €€ aKTYaJIbHOCTh; CIEJIaH aHAJIM3 Pa3JIMYHBIX TOYEK 3PCHHUS Ha pac-
CMaTPUBAEMYIO NMPOOJIEMY U JIOTUYHO M3JI0’KE€HA COOCTBEHHAs! TO3HMIUS; CPOPMYINPOBAHBI BbI-
BOJIbI, TEMa PACKpPBITA IMOJIHOCTBIO, BBIIEPXKAH OO0BEM; COOJIIOJCHBI TPEOOBAHMS K BHEIIHEMY
0hOpMIICHHUIO.

OreHKa «XOpOIIO» - OCHOBHBIE TpeOOBaHMs K pedepary BBHIIOIHEHBI, HO MPH ATOM JI0-
IyIIeHbl HeOoYETHl. B 4acTHOCTH, MIMEIOTCS HETOYHOCTH B M3JI0KEHUHM MaTepuaia; OTCYTCTBYET
JIOTHYECKasl TOCIIeIOBATEIbHOCTh B CY)KICHUSX; HE BhIIEpKaH 00bEM pedepara; UMEIOTCS yITy-
HIEHUSI B 0(OPMIICHHH.

OreHKa «yOBJIETBOPUTEIBHO» - UMEIOTCS CYLIECTBEHHBIE OTCTYIICHHUS OT TpeOOBaHUIMA
K pedepupoBannio. B acTHOCTH: TeMa OCBEIICHA JIMIIh YAaCTUYHO; JIOMYIIEHBI (haKTHUIECKUE
OLIMOKH B COJepXKaHUU pedepaTa; OTCYTCTBYIOT BBIBOJIBI.

OlnieHKa «HEYIOBJIETBOPUTEIBHO» - TeMa pedepara HEe pacKpbiTa, OOHAPYKUBAETCS CY-
IIECTBEHHOE HEMTOHUMaHKE MPoOIeMbl WK pedepaT He IpeCTaBIeH BOBCE.

TecToBBIC 3a1aHUSA

TecTtoBble 3amaHusi UCHOIB3YETCS JJISl MPOMEXKYTOUYHOW U MTOTOBOW MPOBEPKH 3HAHWK 00ydYaro-
mUXcsa. B UTOroBbIA TECT BXOJAT BOIPOCHI MO BCEM MNPOWJIEHHBIM TeMaM. BOIpockl TecTa MO3BOJISIIOT
ONPECIUTh 3HAHUS 00YYarOIIMXCS 110 OCHOBHBIM MPOOIeMaM, MOHATUAM JUCIHMILIMHBL. [lens naHHoro
METOJIa COCTOHT B ITPOBEPKE 3HAHUHN M YMEHHUI 00y4aromuxcs, JOCTIKEHNH YIaluMICs 0a30BOTO YPOB-
HS TIOATOTOBKH, OBJIAJICHUH 005S3aTEIBbHBIM MUHIUMYMOM COJICpXaHUs JUCHUIUTHHEL. Kpome Toro, Tecto-
BbIC 3a/IaHUs BBIMOJHIET 00ydarolkMe ¥ pa3BUBaONIe (BYHKIIMU, MO3BOJISAA 00yUaIONIMM CUCTEMAaTH3H-
pOBaTh MMEIOIINECS 3HAHWS W MPABWIBHO PACCTaBUTh CMBICIOBBIC aKIIEHTHI B OOJBIIIOM 00BEME MPOii-
JICHHOT'O MaTepuana.

Kpurtepuu ouneHKu 3HAHUH 00y4AKIIMXCS NMPH NMPOBEAEHNH TEeCTHPOBA-

HUSA

OrneHKa «OTIMYHOY» BBICTABISIETCS TIPHU YCIOBHUU MPAaBUIHLHOTO OTBETA CTYJIEHTA HE MEHEE YeM Ha
85 % TecTOBBIX 3aIaHMUIA.

Ol1ieHKa «XOPOIIO» BBICTABIISICTCS MIPH YCJIOBHM MPABHUIIBHOTO OTBETAa CTYICHTA HE MEHEEe ueM Ha
70 % TeCTOBBIX 3aJaHHUH.
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Ol1ieHKa «YI0BICTBOPUTEILHO» BRICTABIISICTCS MPH YCIOBUHU MTPABUILHOTO OTBETA CTYACHTA HE Me-
Hee yeM Ha 51 %.

OreHKa «HEYIOBIECTBOPUTEILHO» BBICTABIISETCS MPY YCIOBHH MPAaBUIBHOTO OTBETA CTYJCHTA Me-
Hee yeM Ha 50 % TeCcTOBBIX 3aJaHHIi.

KOHTpOJ]LH]JIe 3adaHUA

Temarnka 3aaHuil K CAMOCTOSTEILHBIM U KOHTPOJIBHON pabOTaM yCTaHOBIICHA B COOTBETCTBUH C
IMTacmopToM (OHIA OLIEHOYHBIX CPEACTB.

KoHTponbHOE 3aaHne MOKET COCTOSTh U3 TEOPETHUECKOTO BOMPOCA, MPAKTUICSCKOTO 33 JaHUs UITH
HECKOJIbKHX 3aJaHuil (KaK TEOPETHYCCKUX, TaK M MPAKTHYECKUX), B KOTOPBIX OOYYAIOIIHICS TOIKEH
MPOAHATM3UPOBATh M aTh OIEHKY KOHKPETHOM CHTYAIlMH WIIH BBITIONHUTH APYTYIO aHATHTHUYECKYIO pa-
OOTEL

KpnTeplm OIICHKH 3HAHUM oﬁyqalomerocsl NP HAMMCAHUU KOHTPOJb-

HOMH padoThI

OrneHka «HeyoosiemeopumebHo» — BHICTABISETCS 00ydaromeMy, KOTOPhI He 3HaeT Oobiieit
YaCTU OCHOBHOI'O COACPKaHUA BBIHOCUMBIX Ha KOHTPOJIbHYIO pa60Ty BOIIPOCOB TEM MUCHHUILIMHBI, 10-
mycKaeT rpyOble omuOKy B ((OPMYJIMPOBKAX OCHOBHBIX MOHATHIA W HE YMEET MCII0JIb30BaTh MOJyYCHHBIS
3HaHHU IIPpHU pCHICHUUN THUIIOBBIX IMMPAKTUYCCKUX 3aJa4.

OrneHKa «y006/1emeopumenbHoy» — BBICTABISIETCS 00yJaroIIeMy, MoKa3aBieMy (pparMeHTapHbIH,
Pa3pO3HEHHBIN XapakTep 3HAHWH, HEAOCTATOYHO MpaBHIIbHBIC (HOPMYIHPOBKH 0Aa30BBIX MMOHATHUH, HApy-
IIEHHUS JIOTHYECKON IMOCJIEAOBATCIILHOCTH B U3JIOKCHUHN IPOTpaMMHOI0 MaT€puajia, HO IIprU 3TOM OH BJia-
A€E€T OCHOBHBIMH MOHATUAMH BBIHOCHUMBIX Ha KOHTPOJIbHYIO pa60Ty TEM, HCO6XOI[I/IMI~:IMI/I JJIA ﬂaﬂLHeﬁ-
mero oOy4eHus: ¥ MOKET MIPUMEHSTh MOTy4YeHHbIE 3HaHUS 110 00pa3iy B CTAaHIAPTHOW CHUTYaINH.

OHGHKa «Xopouio»» — BBICTABJIACTCA 06yqa}omeMy, €CJIM OH TBEPAO 3HACT MaT€pual, rpaMOTHO U
110 CymEeCTBY U3JIaract €ro, yMeCT NpuMEHATH NOJYUYCHHBIC 3HAHWA HaA IPAKTUKE, HO AOITYCKACT B OTBETE
WIN B PCHICHUM 3aJa4 HEKOTOPbIE HETOYHOCTHU, KOTOPBIE MOXET YCTPAHUTH C IMMOMOIBIO AOIIOJTHUTEIIb-
HBIX BOIIPOCOB NPECTIOaaBaTeIIAd.

OHGHKa «KOMJIUYHO>> — BBICTABJISICTCS o6yqammeMy, IMOKa3aBmIEeMYy BCECTOPOHHUEC, CUCTEMATHU3UPOBAH-
HBIE, TIIyOOKHE 3HaHUSI BOIPOCOB KOHTPOJIBHOM pabOTHI 1 YMEHHE YBEPEHHO IPUMEHSTh UX Ha MPAKTHKE
TIPH pemIeHNH KOHKPETHBIX 3a]1a4, CBOOOTHOE U PABUIIPHOE 00OCHOBAHHE TIPUHATHIX PEIICHUH.

KOMHeTeHTHOCTHO-OpI/IeHTl/IpOBaHHLIe 3a1aHUA

KoMneTeHTHOCTHO-OpHeHTHPOBaHHbBIE 3a/IaHUS HUCTIONB3YIOTCS U KOHTPOJS YMEHHU 00ydJaro-
IIerocst BHITIONHITE 0000IIEHHbBIE TPYAOBble (ZYHKIIMHM B paMKaX 3asBJICHHBIX KOMIIETEHIIMA B YCIOBUIX
MPHUOIMKEHHBIX K PeaNbHON MPOo(eCCHOHAILHON JESITeILHOCTH (MIPUHATHE PElIeHM, 000CHOBaHUE Ha-
Oopa NIelCTBYIA B OTIpeIeTICHHON CUTYAIlNH).

KpnTepm/I OIlCHUBAHMUSA BBIITOJIHCHHU A KOMIICETCHTHOCTHO-

OPUEHTHPOBAHHLIC 3a/I1aHUA

OTMeTKa «Hey10BJIeTBOPUTEIbLHOY: JONYIIEeHH! B¢ (1 OoJee) rpyOble omMOKY B X07€e paboThl,
KOTOpbIe 00y4JaloNIMics He MOXKET UCIPaBUTh JIake M0 TPeOOBAHUIO MPEIoIaBarelis uik padoTa He BbI-
TIOJTHEHA TTOJTHOCTBIO.

OTMeTKa «y/I0BJeTBOPUTEIBLHO»: paboTa BBHINOJIHEHA NPABHWIIBHO HE MEHEE YeM HAIOJIOBHHY,
JIONYIIEHBI 1-2 TOTPeIHOCTH MK 0JfHa TpyOast ommoKa.

OTMeTKa «XOpoIoy: pabdoTa BHIMOJIHEHA MPABUIBHO C Y4eTOM |-2 MENKHUX MOTPENIHOCTEH WiH
2-3 HeJI0YETOB, UCTIPABJIICHHBIX CAMOCTOSITEIBHO 10 TPEOOBAHHIO MTPETIOIaBATENS.

OTMeTKa «OTJIMYHO»: PadoTa BBIIIOJIHEHA B TIOJHOM 00beMe C COOIII0/IEHUEM HEOOXOAUMOM TT0-
CJIeTOBATEILHOCTH JMCTBUI; paboTa MpOBEAEHA B YCIOBHUAX, OOECTIEUMBAIOIINX IMOJYYEHUE MPABHUIIb-
HBIX PE3YJIbTATOB M BHIBOJIOB; COOJIO/ICHBI MPaBHIia TEXHUKU OE30MACHOCTH; B OTBETE MPABHIBHO H aK-
KypaTHO BBITIOJIHSAET BCE 3aIMCH, TAOJIHIIbI, PUCYHKH, YEPTEKH, IpadUKH, BEIYUCICHUS; IPABUIBHO BBI-
MOJIHSET aHAIN3 OLIHOOK.

Keiic-3aganus
Ketic-3ananue siBrsieTcss OJHEM M3 crioco00B 3QQEKTUBHOIO MPUMEHEHHsI TEOPUU B PeabHOH
JKU3HH dYepe3 pelleHre y4deOHO-KOHKpPETHBIX cuTyauui. Keiic-meron mnpeaycMmarpuBaeT MHUCHbMEHHO
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NPEJICTABIICHHOE OIMUCAHUE ONPEACICHHBIX YCIOBUN W3 JKU3HHM XO3SHCTBYIONIETO CYyOBEKTa, OpPUCHTH-
pytolee o0yJaronmxcsi Ha popMyIHpoBaHUE MPOOIEMBI U TIOUCK BAPHAHTOB €€ PEIICHUSI.

Pesynbrar BeIOHEHUS KelC-3a/TaHUS OICHUBACTCS C YYSTOM CIIEAYIONIUX KPUTCPUCR:

— TOJHOTA MPOPabOTKU CUTYAIINH;

— MOJIHOTA BBITIONTHEHUSI 33][aHNS;

— HOBHM3HA U HEOPJAMHAPHOCTH MPEJICTABICHHOTO MaTepralla ¥ PelIcHUH;

— IEPCIICKTUBHOCTh U YHUBEPCAIBHOCTh PEIICHUH;

— YMEHHE apryMEHTHPOBaHO 000CHOBAThH BEIOPAHHBIN BAPHAHT PEIICHHUS.

Ecnmu pe3ynbTarT BBITONHEHUS Keiic-33]aHUSI COOTBETCTBYET OO0O3HAYEHHOMY KpPUTEPHIO 00Y-
YarOIIeroCcs MPUCBAUBACTCS OJIMH 0aJUT (3a KaXKIIbli KpUTEepUi 1o 1 6amty).

Kpurtepuu oneHuBaHNs BbINOJHEHUS Kelic-3a1aHMs

Pe3ynbrar BHIONHEHUS KeHC-3a/1aHKS OLICHUBACTCS C YUETOM CIICAYIOLIMX KPUTEPHEB:

— MOJIHOTA MPOPAOOTKU CUTYAIIHU;

— MOJIHOTA BBITIONTHEHUSI 33][aHNS;

— HOBHU3HA ¥ HEOPIMHAPHOCTH MPEICTABICHHOIO MaTepHaa 1 PeIleHHH;

— MEPCIIEKTUBHOCTD U YHUBEPCAIBHOCTh PEIICHHIA;

— YMEHHE apryMEHTHPOBAHO 000CHOBAThH BEIOPAHHBIN BAPHAHT PEIICHHUS.

Ecnu pe3ynbTar BHIOTHEHUS Keiic-3a/1aHuUsI COOTBETCTBYET 0003HAUEHHOMY KPUTEPHUIO CTYACHTY
MPUCBAaMBAETCs OJUH Oal (3a KaKAbId KpuTepwii o 1 6amny).

OrneHka «OTINYHOY» — IIPH HAObope B 5 0aios.

OrieHKa «X0poIIo» — Mpu Habope B 4 Oasia.

OreHKa «yIOBJICTBOPUTEIIBHO» — TP HAObope B 3 Oauia.

OrneHka «HeyJOBIETBOPUTENHHOY» — IIpH Habope B 2 Oaiia.

Kpurepnn oileHKH HA YK3aMeHe

OrneHKa «OTIUYHO» BBICTABISIETCS OOYyYaroIIeMycs, MOKa3aBIIeMy BCECTOPOHHHE, CHCTEMaTH3H-
pOBaHHEIE, TITyOOKWE 3HAHUS BOIPOCOB IK3aMEHAIIMOHHOTO OMiieTa M YMEHHE YBEPEHHO MPUMEHSTh UX
Ha NPaKTHKE MPH PEIICHUH KOHKPETHBIX 3ajad, CBOOOIHOE M MPaBWILHOC 00OOCHOBAHUE MPHHATHIX PE-
IICHHUH.

OreHKa «XOPOIIO» BBICTABIIIECTCS 00YYArOMIEMYCsl, €CIIM OH TBEPJIO 3HAET MaTepHall, TpaMOTHO U
110 CYUIECTBY M3JIAraeT €ro, yMeeT MPUMEHSATh MOJYyUEHHbIE 3HAHUSI Ha TIPAKTUKE, HO JOMYCKAET B OTBETE
WJIM B PEILLICHUU 3aJ]lad HEKOTOPbhIE HETOYHOCTH, KOTOPhIE MOXET YCTPAHUTh C IMOMOILUBIO JONOJHUTEI b-
HBIX BOIIPOCOB IMPENOJaBaTeNsl.

OrneHKa «yJIOBIETBOPUTENHEHO» BBICTABISIETCS OOydalONIeMycs, IMOKa3aBIIeMy (parMeHTapHbBIH,
Pa3pO3HEHHBIN XapakTep 3HAHUH, HEIOCTATOYHO MPAaBHJIbLHBIC ()OPMYJIUPOBKH 0a30BBIX MMOHSITHIA, HapYy-
LIEHHUS JIOTUYECKOU MOCIIEIOBATENIbHOCTH B U3JIOKEHUHM TPOTPaMMHOTI0 MaTepuaia, HO IpU 3TOM OH BJla-
JIEET OCHOBHBIMH TOHSATHSAMH BBIHOCHMBIX Ha DK3aMEH, HEOOXOAWMBIMH UIS TATBHEUIIeT0 00y4YeHHus U
MOJKET IPUMEHSTH MMOJIyUYECHHBIC 3HAHUS 110 00pa3ily B CTAHIAPTHOU CUTYAI[UH.

OlieHKa «HEYOBJICTBOPUTEIILHO» BBICTABJISCTCA O0Yy4aroleMycsi, KOTOPBIA HE 3HaeT OOJIbIICH
YaCTH OCHOBHOTO COJIEpKaHHS BHIHOCUMBIX Ha 3K3aMEH BOIPOCOB TEM IUCIUILINHBIL, JOITyCKAeT TPyObIe
omnOKY B (POPMYITUPOBKAX OCHOBHBIX IMOHATHIA M HE YMEET HCIIONH30BATh TOJTYYCHHbIE 3HAHUS TIPHU pe-
LIEHUH TUMOBBIX MPAKTUUECKUX 3a/1a4.

8 IlepeyeHb OCHOBHOI 1 1ONOJIHUTEIBHOM JUTEPATYPHI

OcHoBHasi

1. MuxkpoOuosnorus : yue6Hoe nocodue / P.I'. I'ocmanoB, A.K. Tamuymnun, A.X.
Bonkos, A.W. UGparumoBa. — 3-e u3n., crep. — Caunkr-IlerepOypr : Jlanp, 2019. — 496 c. —
ISBN 978-5-8114-1180-1. — TekcT : 3JEKTPOHHBIHN / DJIEKTPOHHO-OMOIMOTEYHAS CHUCTEMa

«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/112044 (narta obpamienus: 09.10.2019).
— Pexxum goctyma: 1jist aBTOpHU3. TOJIb30BaTEIICH.

2. 'ocmanos, P.I'. [IpakTuky™m 1o BeTe€pUHAPHOM MHKPOOHMOJIIOTMH W MHKOJIOTHU :
yuebHoe nocobue / P.I'. 'ocmanos, H.M. Konbrues, A.A. bapckos. — Cankr-IletepOypr : Jlanb,
2014. — 384 c. — ISBN 978-5-8114-1625-7. — TekcT : 3JEKTPOHHBIN // DIEKTPOHHO-
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oubnmmoteuHas cucrema «Jlauby : [caiit]. — URL: https://e.lanbook.com/book/45680 (mata 06-
pamenus: 09.10.2019). — Pexxum mocTyna: s aBTOPHU3. MOJIB30BATENCH.

3. KonerueB, H.M. Berepunapnas mukpoouonorust 1 mukonorus : yueonuk / H.M. Ko-
aerueB, P.I'. T'ocmanoB. — 3-¢ u3n., crep. — Cankr-IletepOypr : Jlans, 2019. — 624 ¢c. —
TekcT : AMeKTpOHHBIN // DieKTpoHHO-OMOMMoTeuHass cucrema «Jlamp» : [caiiTt]. — URL:
https://e.lanbook.com/book/125742 (mata obpamenus: 09.10.2019). — Pexxum goctyma: s
aBTOPU3. II0JI30BATEIICH.

4. KonprueB, H.M. Berepunapnass Mukpoouosorust 1 mukosiorus : yaeonuk / H.M. Ko-
aer4eB, P.I'. 'ocmaHoB. — 2-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2018. — 624 c. — ISBN
978-5-8114-1540-3. — TekcT : 2JIEKTPOHHBIHN // DNEKTPOHHO-O0MOIMOTeYHas cucteMa «JIaHpy :
[caitr]. — URL.: https://e.lanbook.com/book/109627 (nara oopamienus: 09.10.2019). — Pexxum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIh30BATEIICH.

5. I'ocmanos, P.I'. Mukonorust 1 MUKOTOKCcHKOJNOTUs : MoHorpadwus / P.I'. T'ocmaHOB,
A K. T'amuynnua, @.M. Hypramues. — Cankt-IletepOypr : Jlans, 2019. — 168 c. — ISBN 978-
5-8114-3820-4. — TekcT : 3IEKTPOHHBIN // DIEKTpPOHHO-OMOIMOTEUHass cucreMa «JlaHby !
[caiiT]. — URL.: https://e.lanbook.com/book/116372 (mata obOpamenus: 09.10.2019). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIICH.

8.2 JIuteparypa i CaMOCTOSTENbHOI PadoThI

JlomoaHuTEIbHAS

1. leBuyenko A.A., Mukpoouosorus / A. A. lllepuenko, JI. B. IlleBuenko, O. FO. UepHbix u np. /
Yuebnoe nmocodbue // OO0 «Kapkaszckas tunorpadus», 2013 — 592 c.

2. Tepexos B. 1. ®usnonorus u reaeruka 6akrepwuii : yue0. mocodme / B. U Tepexos, A.
C. Tumenko. — Kpacnomap : KyoI'AY, 2019. - 130 c.

3. Tumenko A. C. MukpoOuonorus: crenyanbHas 9acTh : yued.-meto. mocodue / A. C.
Tumenko, E. H. HoBukosa, A. P. JIutBunoa. — Kpacuomap : KyoI'AY —2019. — 68 c.

4. VuatoB A.JI. Xumus Boasl 1 MukpoOuomnorus : yuebnuk / A. JI. Buaros, B. 1. Manos. - M.
: UH®PA-M, 2015. - 218 c¢. - (Cpen. npod. obpazosanue). - ISBN 978-5-16-006616-5, 978-5-16-
101073-0 : 429p.

5. Komraer A.I'. buoTtexHonorus B cebCKOM x03stiicTBe : yueb. mocodue / A. I'. Komaes; Kyo0.
roc. arpap. yH-T. - KpacHogap : Kyol'AY, 2014. - 472 c. - MCx. - ISBN 978-5-94672-712-9 : b/u 150
9K3.

6. MBmmna W.B. bonbmioit npaktukym " Mukpo6uonorus” : yue6. mocodue / W. B. BmuHa. -
CII6. : Ilpocnext Hayku, 2014 . - 108 c. - ISBN 978-5-903090-97-6 : 1189p.

7. Kopocrenépa JI.A. CTpyKTypHO-()yHKIMOHATIbHAS XapaKTEPUCTUKA MHKPOOHOTO KOMILIEKCa
noyBsl B arponeHose : Monorpagus / JI. A. Kopoctenépa; Ky0. roc. arpap. yn-1. - KpacHogap : Kyol'AY,
2014. - 71 c. - B/ 20 ax3.

9 Ilepeuensb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHUKAIUOHHOH ceTn «UHTep-
HET»
ITepedens OBC

Ne HanmenoBanue pecypca TemaTuka

1. N3patensctBO «JlaHb)» YHuBepcaabHas
2. IPRbook YHuBepcampHas
3. | Znanium.com YHuBepcaibHas
4, O6pa3zoBarenpHbIi moptas Kyol'AY YHuBepcaabHas

PexoMeHyeMble HHTEPHET CAUThI

1. Hayunas snextponHnas 6ubimoreka www.eLIBRARY.RU
2. http://www.aris.ru/- arpapHas poccuiickasi ”HGOPMAI[HOHHAS CHCTEMA

27



https://e.lanbook.com/book/45680
https://e.lanbook.com/book/125742
https://e.lanbook.com/book/109627
https://e.lanbook.com/book/116372
http://www.elibrary.ru/

3. http://lwww.mcxpx.ru/ - opuumaneueiii MaTEpHET — MopTan MUHHCTEPCTBA CEINBCKOTO
xo3sarcTBa Poccun.

4. Oo6pazoBatenbubiii  mopran KyOl'AY  [DnektponHslii  pecypc]: Pexum  gocry-
na: http://edu.kubsau.local

5. www.gamaleyaru — TI'Y HHUW »>nuaeMuonorud W MHKPOOHOJIOTMH — MMEHH
H.®. 'amanen.

6. www.gabrich.com — MOCKOBCKHII HAyYHO-HCCIICIOBATEIbCKUI HHCTUTYT ITHIAEMHOJIO-
ruu U Mukpoouonoruu umenu [.H. 'aGpudeBckoro.

7. pasteur-nii.spb.ru — smunemuonoruun u mukpooduonorun umenu [lacrepa

8. www.medmicrob.ru — 6a3a qaHHBIX 110 00IIel MEKPOOHOIOTHH.

9. biomicro.ru — npoGyiemMbl COBpEeMEHHOW MHUKPOOHOJIOTHH.

10. micro-biology.ru — pecypc 0 MEKpOOHOIOTHH IS CTYAEHTOB.

10 MeToauuecKkue YKazaHnus NJasd oﬁyqammnxcﬂ 10 OCBOCHHIO JTUCHUIIJINHBI

1. KopocreneBa JI.A., OcHoBbl 3konoruu wmukpoopranuzmon/ JI. A. Kopocrenesa,
A.T. Komaes — CII6:JIaus, 2013 (http://e.lanbook.com/books/element.php?pll id=4872) — 240
c.

2. Tepexo B.M., Tumenko A.C. Ceparouenko U.B. ®@usnonorus 6akrepuii (yuebHoe
nocobue). — Kpacnomap : Kyol'AY, 2017. - 70 c.

3. Tumenko A. C. MukpoOuonorus: cnenuaibHas 4acThb : yueb.-mero. nocoodue / A. C.
Tumenko, E. H. HoBukosa, A. P. JlutBunoBa. — Kpacaomap : KyoI'AY — 2019. — 68 c.

11. IMepeyenb MHPOPMATMOHHBIX TEXHOJIOTHIi, HCIOJIb3yeMBbIX IIPH OCYIIECTBJICHUH
00pa30BaTeIbLHOIO MpoLecca Mo JUCHUILINHE, BKJIOYAs MepedeHb MPOrpaMMHOro odecre-
YeHHs1 H HHPOPMAIHOHHO-CIIPABOYHBIX CHCTEM

NHpopMallnOHHBIE  TEXHOJIOTMM, HCIOJIb3yeMbl€ MpPU  OCYIIECTBICHUU
oOpa3oBaTeNpHOrO  Ipoliecca MO  JUCHUIUIMHE  MO3BOJIAIOT:  O00ECHEeYUTh
B3aMMOJEHCTBHE MEX/y YUaCTHUKaMHU 00pa30BaTeNIbHOTO MPOLiecca, B TOM YHCIIe
CUHXpPOHHO€ U (WJIM) aCHHXPOHHOE B3aMMOJCHCTBHE TMOCPEACTBOM CETH
"Unrepuer"; duxcupoBath XOJ 00pa30BaTENBHOrO TPOLECCa, Pe3yIbTaTOB
IIPOMEKYTOUYHOM aTTecTallMi 10 JWCUMIUIMHE W PE3yJbTaTOB  OCBOCHUS
oOpa3oBaTeIbHONM TPOrpaMMbl; OPTraHU30BaTh MPOLECC OO0pa3oBaHUsI MyTEM
BU3yallM3allMM  M3y4yaeMod  HMH(OpManuMu  TOCPEACTBOM  HUCIOJIb30BaHUS
npe3eHTalui, y4yeOHbIX (UIBMOB; KOHTPOJIMPOBATh pE3yJbTaThl OO0y4YeHHUs Ha
OCHOBE KOMITbIOTEPHOTO TECTUPOBAHUS.

11.1 IlepeyeHb JTULEH3UOHHOIO MPOIPAMMHOIO o0ecrevYeHust

Ne HaumeHoBaHue Kparkoe onucanue
1 Microsoft Windows OnepannoHHas cucrema
2 Microsoft Office (Bxirouaer Word, Ex- | [laket oducHbIX puiIosKeHNH
cel, PowerPoint)

11.2 IlepeyeHs npodecCHOHAIBHBIX 0a3 JaAHHBIX U HH(POPMALMOHHBIX CHPABOYHBIX
cucTemM
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HaunmeHoBaHue

TemaTuKa

DNEeKTPOHHbIN agpec

1 HayyHaA aneKTpoHHasA

6ubnuoteka elibrary

YHuBepcanbHas

https://elibrary.ru /

12 MaTtepuaJibHO-TEXHHYECKOE O0ecneuyeHue 1J1s1 00ydeHHs M0 TUCHUTIUHE

HanmenoBanue y4eOHBIX

MPEMETOB, KYPCOB, JTUC-

UTIIAH (MOJTyJICH ), TIpaK-
THUKH, UTHBIX BUJIOB yueO-

HOM JIeATEJIbHOCTH, Mpe-

JTYCMOTPEHHBIX YICOHBIM
TJTAHOM 00pa30BaTeNbLHOM
IPOTPaMMBI

HaunmenoBanue nomereHn
JUTSI TIPOBEJICHUS BCEX BHJIOB
y4eOHOH ACeATEIBHOCTH, TIpe-
JyCMOTPEHHOW Y4eOHBIM I1j1a-
HOM, B TOM YHCJIE€ IOMEIICHUS
JUTSL CAMOCTOSITEIIBHOM paboTHI,
C YKa3aHUEM IePEYHSI OCHOB-
HOT0 000pyIOBaHMsl, yueOHO-
HaIIAHBIX IT0COOMHI
Y UCTIOJIb3YEMOT0 MPOrPaMM-
HOro o0ecreueHus

Anpec (MECTOIOIOKEHNE) TI0-
MEIIEHHUH [T TPOBEICHUS BCEX
BUJIOB y4eOHOM JeATEIbHOCTH,

MPEAYCMOTPEHHOM Y4eOHBIM

IJIaHOM (B CITydae peain3aiuu

00pa30BaTeNbHOM POrpaMMbl B
ceTeBoi (hopMe JIOMOJTHUTEITEHO
yKa3bIBaeTCsl HAMMEHOBAHUE OP-
TaHU3alUH, C KOTOPO 3aKIIFOUYCH

JIOTOBOD)

ITomemenne Ne307 BM, nmocago9HbIX
mecT — 30; mromans — 56,2
KB.M;y4cOHas ayAUTOPHS VIS IIPOBE-
JICHUS y4eOHBIX 3aHATHH.
nmabopaTopHOE 000pyIOBaHNE
(unky6arop — 1 mt.);
crieruanu3upoBaHHas mebenb (yued-
Hasl TocKa, yueOHast MeOelb).

ITomemenne Ne312 BM, mocamodabix
mect — 30; mwromans —
52,6kB.M;y4eOHas ayAUTOPHS IS
MPOBEICHUS y4eOHBIX 3aHSTHH.
nmabopaTopHOE 000pyIOBaHUE
(ob6opynoBanue nadoparopaoe — 1
IIT.;

MHUKPOCKOT — 28 mIT.);
TEXHUYECKHE CpeacTBa 00yUIeHUS
(mpoextop — 5 mwiT.;
610K MUTaHMUA — 5 T.);
CHeNHATH3UPOBaHHas MeOenb (yueo-

Has JTocKa, yueOHas MeOens).

[Tomemenue Ne314 BM, nocagouHbIx
Mect — 28; miomanas — 53,7 KB.M;
yueOHast ayUTOPUS IS TPOBEACHUS
yueOHBIX 3aHITHI.
naboparopHoe 000pyIOBaHUE
(Muxpockon — 36 mT.);

TEXHUYCCKUE CPE/ICTBA 06yquI/1$1
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(610x muTanust — 5 mr.);
crieran3upoBaHHas Mebens (yaeo-
Hasl IocKa, y4eOHasi MeOensb).

ITomemenne Ne317 BM, nmomianps —
34,5 kB.M; mabopaTopus.
nabopaTopHOe 000pyIOBaHHE
(ob6opymoBanue aboparopHoe — 8
IIT.;

MUKpocKon — 1 mT.;

BECHI — 3 IIT.;

J03aTop — 5 1T
neHTpugyra — 1 mr.;
cTeH] TabopaTOpHBI — 2 IIT.;
Hacoc — 1 mr.;
KaJjopuMeTp — 3 IIT.;
Meniaigka — 1 mrT.;
TepMocTaT — 2 IIT.);
TEXHHYECKNE CPEACTBa 00yICHUS
(mpunTep — 1 1wIT.);
CHenHaT3upoBaHHas MeOenb (yueo-
Hasl TocKa, yueOHas MeOelb).

[Tomemenne Nel BM, nocagouHbix
MecT — 150; momans —
158,5kB.M;yqe0HAas ayTUTOPHS IS
MPOBEICHUS yIeOHBIX 3aHATHH.
Crenuatu3upoBanHas Meoenb (yueo-
Hasl TocKa, yueOHast MeOerb);
TEXHUYECKHE CpecTBa 00yUeHUS,
HaOOPbI IEMOHCTPALIMOHHOTO 000pY-
JIOBaHMS M y4eOHO-HATIISTHBIX T10CO-
Owmii (HOyTOYK, IIPOEKTOP, SKpaH);
nporpammuoe obecneyenue: Win-
dows, Office.

[Tomemenne Ne2 BM, nocagouHbIx
mecT — 150; mromans —
159,2xB.M;yq9e0HAas ayJUTOPHUS IS
MPOBEICHUS y4eOHBIX 3aHSTHH.
CHenHaTH3upOBaHHas MeOenb (yueo-
Hasl TOCKa, ydeOHast MeOerb);
TEXHHUYECKUE CPECTBA 00yUCHUS,
Ha0OPbI IEMOHCTPAIIMOHHOTO 000pY-
JIOBAHMS M y4eOHO-HATIISTHBIX T10CO-
6wmif (HOyTOYK, IPOEKTOP, SKpaH);
nporpammHoe obecniedenue: Win-
dows, Office.
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