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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 MUKPOOMOIOTHU
(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 OMOJIOTUH, SKOJIOTUH U 3BOJIIOIMH MUKPOOPTaHU3MOB,

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

— H3y4YeHHE PO MUKPOOOB B MPEBPAIICHUH BEUIECTB B MpUpPoae U dPPEeKTh AecTBUSA
dakTOpoB  cHUCTeMaTHKH, MOpPGOJOTHH W  (U3UOJOTHM, IIUPOTHl  PACIPOCTPAHEHUS
MHKPOOPTaHU3MOB B IIPUPOIE BHELIHEH CpeIbl Ha IPOKApHOTHYECKHE KIICTKH;

— U3yYEHHE COCTOSIHMS MHKpPOOHOT'O 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

«Mukpobuonorus» sBisercs JUcHUIIMHON o0s3aTenbHoi yactu OIIOIT BO nmoarorosku
oOyyaronuxcs 0 HallpaBJIEHUIO TI0 HalpaBieHuto noArotToBku 35.03.04 Arponomusi, npoduito
noAroToBKU «CeneKlys U T€HETUKA CeIbCKOX03SIMCTBEHHBIX KYIbTYP».

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

Bunasr yue6HoM paboTh Obmem, 1acon
OuHas 3aouHas

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

- TEKIIUHU 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-
THM: OCHOBHbIE 3TANBI

coJep:KaHue

[lpenmer u 3HaYeHHWE MHUKPOOHOIIO-
run. KpaTtkas ucropusi pa3BUTHsS MUK-
poOuosioruu, Ba epuoja B pa3BUTUU
MUKpPOOHOJIOTUH:  MOP(OIOTUYECKUIT
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
MEIUIIMHCKAs, BETECpUHApHAs, CﬁHI:I- OITK-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-SIPYCHBIN,
JIOKYCHBIA, CYKIECCUOHHBIN, MOMYJIs-
LIOHHBIM, CTPYKTYPHO-
(YHKUMOHAIBbHBIN, TE€HETHYECKHH H

zp.

CoBpemeHHasi CHCTEMAaTHKA MPoO-
KAPHOTHBIX  MHKPOOPraHHU3MOB,
MHMKPOMHLIETOB H BUPYCOB

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




n/n

HanmenoBanue TeMbI
C yKa3aHUEeM
OCHOBHBIX BOIIPOCOB

dopmupyembie
KOMITETCHITHT

Cemectp

Ounas dopma
o0y4eHus, Jac.

Jlexnnu

CamocrosiTenbHas
paborta

Hble (OpMBI OaKTEpHil: PUKKETCHH,
XJIAMUAJIUY, [TMAHOOAKTEPUU, AKTHHO-
MUIETBI, MuKOOakTepuu. HWepapxus
TakcoHoB. IlomaTue BHAa, KIJOHA,
mramma, Ouo-, cepopapa. IIpobiembl
cucteMaTuk npokapuor. OOmas xa-
paKTEepUCTUKA: CTPOCHHE, Pa3MHOMKE-
HUE, TWUIl TUTaHUS, HOMEHKJATypa
MukpomuiietoB. CBoiicTBa TpuOOB
o0uye ¢ pacTeHUsIMU U KUBOTHBIMH,
crenuduyeckue CcBOWCTBa  TI'pUOOB.
[TpuHIMIB! KTaCCUPUKAIUA ¥ OCHOB-
HbI€ TaKCOHbI. DKOJIOTUYECKUE TPYII-
bl TprOOB. OCOOCHHOCTH CTPOCHHS U
9KOJIOTUU  Apoxoked. OTKpbeITHE U
cTpoeHne BUpPYcoB. OCOOCHHOCTH BH-
PYCOB pacTEeHHIA.

Du3n0JI0THA MUKPOOPTaHU3MOB
XHUMHYECKUH COCTAB KJIETOK, POJIb
OTIENBHBIX DJIEMEHTOB U COETUHEHUI
B YKU3HH MUKPOOOB. MeXaHU3MBI T10-
CTYIUJICHHS ITUTATEIHHBIX BEIIECTB B
KJIETKY. TUIIBI TUTAHUS U ITOJTYICHUS
SHEPrUH MUKPOOpraHu3Mamu: Gporto- u
XeMOTpO(dBI, aBTO- H TeTePOTPOPHI,
JIUTO- U OPraHOTPOPbI, TPUMEPBI.
bakrepuanbHblil pOTO- U XEMOCHHTES.
OtkpeiTHe U 3HaUYeHue. Tumbl Ouono-
THYECKOT0 OKUCIIEeHUs (OpokeHue,
JBIXaHUE, aHadYPOOHOE JIbIXaHue).
Omnpenenenue, OMOXMMHYECKAs CYIII-
HOCTh. CITUPTOBOE, MOJIOYHO-, MACIIsI-
HOKHCIIOE ¥ METAaHOBOE OpOXKEHUE,
a’poOHOE M aHAPPOOHOE JBIXaHUE,
ompeeseHue, XUMHU3M, BO30OYIUTENH,
MPaKTUYECKOE 3HAUYCHHE.

OIlK-1
OIIK-5

Pacnpocrpanenue MHMKPOOpra-
HHU3MOB B IIpHpoO/e

Mukpodopa moyB, BOJbI, BO3ayXa.
CanuTapHO-TIOKa3aTeNbHbIE MUKPOOP-
raam3mbl.  Kiaccudukanuss movBeH-
HBIX MHKPOOPTaHU3MOB, JKOJOTO-
Tpouueckue TPYIIIIBI
(C.H.Bunorpanckuii, E.H. Mwumryct-
uH). Pacmpenenenne MHKpOOpraHU3-
MOB 10 TIOYBEHHOMY Ipodumto. Bona,
KaKk eCTeCTBEHHas cpena OOMTaHUsS
MHUKPOOPIraHu3MoB, Mukpobuosoru-

OIlK-1
OIIK-5




n/n
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o0y4eHus, Jac.

Jlexnnu

CamocrosiTenbHas
paborta

YecKHe I10Ka3aTelld 3arps3HEHHOCTH
BOJBI. MexaHU3MBI CaMOOYHUIIICHUA
BOJBI. CaHI/ITapHO-HOKa?:aTeJIBHBIe
MUKpPOOpPraHu3Msel g Bo3ayxa. Tpe-
6OBaHI/I$I, MNpEABABISACMBIC K CaHUTAp-
HO-IIOKAa3aTCJIbHBIM MHKPOOpTraHu3-
MaM.

@®opMbl B3aHMMOOTHOIIECHUI MMK-
POOpPraHu3MoB

Coo011ecTBO MUKPOOPTaHU3MOB.
Tpoduueckue cBsa3u. Merabuos, ero
3Ha4YeHHE B OMOJIOTUIECKOM KPYrOBO-
pore BemectB. CuMOHO03, €ro (HOPMBI.
Mertabonmueckue cBs3u. MyTyanusm,
KOMMEHCAIIU3M, I1apasuTH3M, IpUMe-
pbl. AHTaroHu3M. AHTUOUOTHKHU.
Omnpenenenue u kaaccuukanus a-
THOMOTUKOB. EnnHMNA NelicTBUS aH-
tubuortuka. J[pyrue popmsl B3aMo-
OTHOIICHUI OPTraHNU3MOB: CHHEPIH3M,
caTTeNnu3M, IPOTOKOONEepalrs, CHH-
Tpo(ust, XMILHUYECTBO.

OIIK-1
OIIK-5

IIpeBpaleHne MHKPOOPraHM3Ma-
MU COeIUHEHUIT yriiepoaa

Turb! OMOTIOTHYECKOTO OKUCIICHHS
OpPraHMYECKUX BEIECTB MUKPOOAMHU.
OcHOBHBIE THUITBI OpOKEeHUST A3POO-
HOE OKHCIIeHHe KieTyaTku. Hemonnoe
OKHCIICHHE U COOKHCIICHHE OpraHuye-
CKHUX BellecTB. bposkenue, apIxanue u
aHa’poOHoe npIxaHue. JJoHOpHI U ak-
HENTOPHI BOAOPOAa. MeXaHU3MbI
OMOJIOrMYECKOr0 OKHMCIICHHUS, UX 3BO-
mouus ¥ npumepsl. CnuproBoe 6po-
KEHHE, MOJIOYHOKHUCIIOE, MAaCIISTHO-
KHCII0€, MeTaHOBOE. XUMHU3M, BO30Y-
JUTENH, IPaKTUYECKOe 3HAUYCHHUE pa3-
HBIX TUIIOB 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: aMMOHH(UKAIUS, HUTPUDUKALINS,
JIeHUTpUdUKAIIHS, a3zo0TduKcaus.
IIpeBpallieHue COEIMHEHUN CEpbl U

OIIK-1
OIIK-5




n/n

HanmenoBanue TeMbI
C yKa3aHUEeM
OCHOBHBIX BOIIPOCOB

dopmupyembie
KOMITETCHITHT

Cemectp

Ounas dopma
o0y4eHus, Jac.

Jlexuun

CamocrosiTenbHas
paborta

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 3emireenns. MoOuim3arms
1 umMooOmM3aius azora. CeBoobopo-
THIL.

IIpeBpalieHne MHKPOOpPraHu3Ma-
MU coequHeHMil cepbl, ¢Gochopa u
APYTUX 3JIEMEHTOB

OCHOBHBIC CTaJAMU TIPEBPALICHUS CO-
SAMHCHUN CEPbl MHKPOOPTaHW3MaMHU.
Cynbdaranus u aecynbdaranus. Bos-
OyAWTeNN 3TUX MPOLECCOB B TOYBE H
BojioeMax. 3HaUYeHUE cepoOaKkTepuili u
aHAPOOHBIX (OTOCUHTE3UPYIOLTNX
OakTepuil B JETOKCHUKAIIMUUA CEPOBO-
nopona. Munepanuzanus dochopco-
JIEepKalluX OPraHUYeCKHX COEIUHE-
HUW MUKPOOPraHU3MaMHU.

OIlK-1
OIIK-5

MukpoopranusmMsl U pacTeHHsl
Pactenus-snupukaTopsl ¥ MHKPOOP-
TFaHU3MBI-KOHCOPTHI. OnupuTHBIE
MHUKpOOpraHu3zMel. Mukpodiopa pu-
30IUIaHBl M pu3oc(epbl pacTeHUH.
KoHcopuus Kak COBOKYNHOCTH IOIY-
JAUUHN, KUZHEOESATEIBHOCTh KOTOPBIX
OIPEAEIAETCS LEHTPAIBHBIM BUAOM —
snudukaTopoM. KoHCOPTHI U KOHIIEH-
Tpel buotrpodsi, sxkpucorpodsl, ca-
npoTpodbl. DKOJIOTHYECKHE OCOOEH-
HOCTH 31UuTOB. /[luHaMKKa pa3BUTHS
MUKpOQuIOpbl pHu3omiaHel. Pusocdep-
HbIH 3pPeKT. ATPOHOMUYECKU MOJIE3-
Hble (POPMBI MHKPOOPTaHU3MOB HpPHU-
KOpHEBOM 30HBI. buompenaparsl Ha
OCHOBE (PMKCATOPOB a30Ta, aHTArOHU-
CTOB (pUTOMATOTeHOB, MApa3uTOB Bpe-
JIUTENEN paCTeHMI.

OIIK-1
OIIK-5




n/n
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Jlexnnu

CamocrosiTenbHas
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10

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

Pasutne mnpexncraBieHUMl O IIOYBE
KaK XHBOM OOBEKTE OKpYKaromeh
YeJoBeKa Cpelbl. PaGotel
C. H. Bunorpaackoro («Mwukpobuo-
jorust mouBb»), B. JI. OmensHckoro,
M. beitepunka, C. Bakcmana (« Soil
Microbiology») u apyrux ydeHbIX.
OTeyecTBEHHBIE IIKOJbl MOYBEHHBIX
MUKpoOHonoros, paborst E. H.
Mumyctuna, H. A. KpacunbHukosa,
r. A. 3aBap3uHa,
. I'. 3earunnesa, B. T. EmnieBa, B.
K. lIuneaukoBoit, T. I'. [{o6poBosih-
ckoil u ap. OCHOBHBIE HampaBICHUS
pa3BUTUSL U KOHILIENIIMM OYBEHHOU
MukpoOuonoruu. Ponb Mukpoopra-
HU3MOB B MO4YBOOOpazoBaHuU. MUK-
podriopa TMOYB pPA3NIUYHBIX THUIIOB.
buonuarnoctuka mouyB. MukpoOHas
OmomMacca W MeETa0OJUTHI, pacma
MEPBUYHBIX MUHEPAJIOB U BO3HUKHO-
BEHHE BTOpPUYHBIX. HakormieHuem
rymyca — cnequ(pu4eckoro BeIlecTna
ouBbl. YMCIEHHOCTh M KayeCTBEH-
HBI COCTaB MHKPOOOIIEHO30B TOYB
pa3HbIX TUNOB. buoanarsocruka
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.
PabGotsl B.P.Bunbsamca,
T.C.ManbueBa u Ipyrux McclieoBa-
tened.  Menuopauus.  Biusnue
BJIQ)KHOCTH TIOYBBI Ha MHKpPOQIIOpY.
Xumuyeckass menropanus. Munepa-
JU3alus  OPraHMYECKHUX  BEIECTB:
aMMOHHU(DUKAIMS, THIPOIU3 KIET-
YaTKH, JUTHUHA, APYTUX MOJIUMEPOB.
[Mectuumapl, TpaHchopMaryss MHUK-
poopranu3MamMu, kKod3¢p¢uieHT 6e3-

OIIK-1
OIIK-5




2 = Ounas dopma
Ne HaumeHoBaHME TEMBI ci i § 00y1eHus, Hac.
2 ]
C YKa3aHHEM &5 S
n/n S 2 5 CamocTrosTenbHas
OCHOBHBIX BOIIPOCOB & S @) Jlekunn
5 3 paborta
g =
ornacHOCTH. CHHTETHYECKHE XUMH-
YECKUE COCAUHEHMS (KCEHOOMOTHKH)
U UX JETOKCHKAIUsl MUKpPOOPIaHW3-
Mamu. [louBoyTomileHHE: TPUYKHBI U
nocneacTeus. Poias ceBoobopora B
BOCCTAHOBJICHUM IUIOJOPOAMS I0Y-
BBI.
BueaynuropHas KoHTakTHas paborta 3
Htoro | 22 55
Conepskanue ¥ CTPYKTYpPa IMCHHUIIMHBL: J1A00paTOPHbIE
3aHATHA 10 popMam 00ydeHHUsI
o]
3 s
55 | e
Ne HaumenoBanue teMbl 20 3 Ounas popma
n/m C YKa3aHHEM OCHOBHBIX BOIIPOCOB g 2 3 o0y4eHus, Jac.
o = @)
o 3
S =
MuxkpoOuonoruyeckass gadoparopus U ee 3aja-
y1. Mukpockon u pabora ¢ HuM. Mopdomorus
1 mapoBuAHbIX Qopm Oaktepuil. TexHuka Oe3- OIlK-1 4 5
ornacHoCcTH B jJabopartopun. Metoas! uccinenoa- | OIIK-5
HUN, NpUMEHSEMble B MHUKPOOMOJIIOTUYECKOU
IIPAKTHKE.
Mopdornorus nasoukoBUIHBIX U U3BUTHIX (OpPM OITK-1
2 OaxTepuil. MeToabl OKpacku OaKTepHil: MpocThie OITK-5 4 2
u b depeHmanbHble
Mopdonorus  aktuHOMHUIETOB.  Mopdomorus OIlK-1
3 4 2
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 | g
No HanmenoBanue TeMbl 28 3 Ounas hopma
/i C YKa3aHHEM OCHOBHBIX BOIIPOCOB = 3 o0y4eHus, Jac.
Q= @)
S &
8 VY4yer pe3ynbTaToB omnbITa npeasiaymiero 3anarus. | OINTK-1 4 2
W3yuenne Bo30yauTenen OpoxeHust OIIK-5
9 N3yuenune Bo3Oyauteneir 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 nouse. [locTaHoBKa onbITa. OIIK-5
12 VYuyeT pe3ynbTaToB ONbITA MO BbIIBIEHUIO MUKpO- | OIIK-1 4 5
OMOJIOTMYECKHUX MPOIIECCOB B MIOYBE.. 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
CKHeE TIpenapaThl B paCTEHUEBOICTBE OI1K-5 4 2
Hroro 28
Coaep:xaHue ¥ CTPYKTYpa AUCHUILIMHBI 110 3209HOH (popMe 00yUeHust
o o Buasbl yue6Hoii padoThbl, BKIOYAS
E § o CaAMOCTOATEIbHYIO paGOTy CTYACHTOB
No HanmeHoBaHMEe TEMBI o & 5 M TPYA0eMKOCT (B Yacax)
I /;1 C YKa3aHUEeM g5 g [IpakTHyeckue
OCHOBHBIX BOIIPOCOB z2 B S| e 3aHATHSA CamocTosiTenbHas
o O (;raboparopHble pabota
Sl 3aHATHS)
BBenenue B Kypc MHKpO-
Onosioruu.
IIpeamer u®  3HaYeHHe
MHKPOOHOI0THH.
XuMHYeCKHI coCTaB
MHUKpOOHOiT kieTku. Ilo-
HSAITHE O  MHKPOOHBIX
(¢pepMmeHTaXx.
1 OIK-L | g 2 40
Mukpobuonorndeckass na- | OITK -5
Oopatopuss U ee 3amaym.
Mopdonoruss u crpoeHue
MUKPOOPTaHU3MOB
[TpurotoBnenue Oak. Tmpe-
napaToB. MeTopl OKpacKH.
XapakTepuCTHKA HCKYC-
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Bunnl yue6Hoii padoThl, BKIIOYasA
€aMOCTOSATEBHYI0 PadoTy CTY/IeHTOB

HaunmenoBanue Tembl M TPY/10eMKOCTb (B 4acax)

Ne

C YKa3aHHEM
n/n YK

OCHOBHBIX BOITPOCOB

IIpakTuueckue
3aHATHS CamocrosTenpHas

(maGopaTtopHbIe pabota
3aHATHUA)

Jlexkuun

dopmupyembie
KOMIICTCHITHH
Cemectp

CTBCHHBIX IIUTATCIIbHBIX
cpex.

DU3NKO-XUMHUYECKHUE
CBOMCTBA MHUKPOOPraHM3-
MOB.

Poab MUKpOOpPraHusmMoB B
NpeBpalleHuH BellecTB B
npupoae. Bausnue dak-
TOPOB BHeIlIHell cpeAbl HA
MHKPOOPraHU3MbI

) IggI;IEEIOQ)Hopa OKPYKAIOWEH | e ¢ ; , . 43
’ OIIK -5
bone3nn oBomei. Mepo-
npusTUs 1o Ooprde ¢ 60-
JIG3HSIMU TUIOJIOB M OBOIIECH
IIpU XpaHeHuH. Mukpoopra-
HHM3MbI, BEI3BIBalONe 00-
JE3HW U TOpYY IUIOJOB U
oBolleil. bone3Hu BUHO-
rpaJHOM JI03bl. DnHQUTHAS
MUKpOQIIOpa BUHOTPAJA.

BHeaynutopHas KOHTakTHas paboTta 3

Hroro 4 6 86

6 [lepeueHb y4eOHO-MeTOAMYECKOT0 00ecTieYeHUsI AJIsl CAMOCTOSITEIbHOI padoThl
00y4YaOIIHUXCS 10 TUCHHILINHE

6.1 MeToanyeckue yka3aHusi (cOOCTBEeHHbIE pa3padoTKH)

1. Tepexos B. U. ®usnonorus u reneruka d6akrepuit : yue0. mocodbue / B. U Tepexos, A.
C. Tumenko. — Kpacnonmap : Kyol'AY, 2019. - 130 c.

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

3. Tumenko A. C. MUKpOOHOIOTHS: CIIeIHalIbHAS JacTh : y4e0.-meto. mocodue / A. C.
Tumenxo, E. H. HoBuxosa, A. P. JIutBunoBa. — Kpacnonap : 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. UOparumoBa. — 3-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2019. — 496 c. —
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ISBN 978-5-8114-1180-1. — TekcT : 3JEKTPOHHBIHN / DIEKTPOHHO-OMOIMOTEYHAS CHUCTEMa
«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/112044 (mara ob6paruenus: 09.10.2019).
— Pesxxum pocTyna: 1 aBTOPH3. MOJIb30BaTENCH.

2. I'ocmanos, P.I'. IIpakTukym 1o BeTepUHAPHOW MUKPOOHOJIOTHM U MHUKOJIOTHUH :
yuebnoe nocodue / P.I'. 'ocmanos, H.M. Konsrue, A.A. bapckoB. — Cankr-IlerepOypr : Jlans,
2014, — 384 c. — ISBN 978-5-8114-1625-7. — TekcT : 3JIGKTPOHHBIHN // DIEKTPOHHO-

oubnuoteunas cucrema «Jlauby : [caiit]. — URL: https://e.lanbook.com/book/45680 (mata 06-
pamenus: 09.10.2019). — Pexxum goctyna: s aBTOPHU3. MOJIb30BaTEICH.

3. KonperueB, H.M. Berepunapnas mukpoobuosorust u Mmukosorus : yueonuk / H.M. Ko-
aerueB, P.I'. T'ocmanoB. — 3-¢ u3n., crep. — Cankrt-IletepOypr : Jlans, 2019. — 624 c. —
TekcT : AMeKTpOoHHBIN // DiekTpoHHO-OMOMMoTeuHass cucrema «Jlamp» : [caiiTt]. — URL:
https://e.lanbook.com/book/125742 (nmata obpamienus: 09.10.2019). — Pexwum gocrtyma: s
aBTOPU3. IIOJI30BATEIICH.

4. KonprueB, H.M. Berepunapnass Mukpoouosorust 1 mukosiorus : yaeonuk / H.M. Ko-
aer4eB, P.I'. 'ocmaHoB. — 2-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2018. — 624 c. — ISBN
978-5-8114-1540-3. — TekcT : 2JIEKTPOHHBIHN // DNEKTPOHHO-OMOIMOTeYHas cucteMa «JIaHpy :
[caitT]. — URL.: https://e.lanbook.com/book/109627 (nara oopamienus: 09.10.2019). — Pexxum
JOCTyMa: JIJIsl aBTOPH3. MOJIb30BaTENeH.

5. I'ocmanos, P.I'. Mukosorust 1 MUKOTOKCHKOJOTHs : MoHOrpadus / P.I'. 'ocmaHOB,
A K. T'annynnun, ®.M. Hypranues. — Caunkr-IlerepOypr : Jlanb, 2019. — 168 c. — ISBN 978-
5-8114-3820-4. — TekcT : 3IEKTPOHHBIN // DIEKTPOHHO-OMOIMOTEUHass cucreMa «JlaHby !
[caiiT]. — URL.: https://e.lanbook.com/book/116372 (nmata obOpamenus: 09.10.2019). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIICH.

6. CaBenbeB, B.A. PacrenueBoactBo : yuebHoe mocodue / B.A. CaBenbeB. — 2-¢ u3f.,
nor. — Cankr-IlerepOypr : Jlans, 2019. — 316 ¢. — ISBN 978-5-8114-2225-8. — Tekcr :
JNIEKTPOHHBIN //  DIeKTpoHHO-OuOnuoTeunas cucrtema «Jlamp» @  [caiit]. —  URL:

https://e.lanbook.com/book/112052 (mara oGpamienus: 09.10.2019). — Pexum gocrtyma: s
aBTOPH3. TIOJIL30BATEIIEH.

7 ®OoH/1 OLIEHOYHBIX CPEICTB /1JIsl MPOBeAeHUS MPOMEKYTOUHOM aTTecTaAlluu

7.1 llepeyeHb KOMIIETEHIMI C YKa3aHHeM 3TaNoB HX GopMHPOBaAHHUS

Oransl GopMHpPOBaHUS KOMIIETEHIIUH MO JUCIMILIINHAM,
IIpakTuKaM B npouecce ocBoeHus Ol

Howmep cemectpa

OIIK-1 — CnocobeH pemiaTh THNOBBIE 3aa4H NPOPecCHOHAIBLHON 1eATeIbHOCTH HA OCHO-
B¢ 3HAHMH OCHOBHBIX 32KOHOB MAaTEMATHYECKHMX M €CTECTBEHHBIX HAYK ¢ NPHMMEHCHHEM
HH(OPMANMOHHO-KOMMYHHKAIMOHHBIX T€XHOJIOTHI;

1 MaremaTika U MaTeMaTH4YeCKasi CTaTUCTHKA
1 Nudopmaruka
1 Xumus
1 Heoprannueckass u opraHndeckas
1 du3uka
1,2 boranuka

Ananutuyeckas XHUMUs, (I)I/I3I/I‘-ICCK8.}I 1 KOJITIOMJHAasA XUMUA

Arpometeoposorus

CenbCKOX035ICTBEHHAS DKOJIOT U

VyeOHas nmpakTika O3HaKOMUTENbHASI TPAKTUKA

OO01as reHeTuKa

AIWINIDNIDNIDN

dusnonorus 1 OMOXUMHUSL PaCTEHUH
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https://e.lanbook.com/book/112044
https://e.lanbook.com/book/45680
https://e.lanbook.com/book/125742
https://e.lanbook.com/book/109627
https://e.lanbook.com/book/116372
https://e.lanbook.com/book/112052

Homep cemectpa

Oransl GopMHUPOBaHUSI KOMIIETEHIIUH MO JUCIUILINHAM,
IIpakTUKaM B nponecce ocBoeHus OI1

4 MuxkpoOuosorus
4 OCHOBBI OMOTEXHOJIOTUI
5 Menunoparnus
5,6 PacrenuneBoacTBo
7 OCHOBBI CeJIEKIIUU ¥ CEMEHOBOJICTBA
8 BeinonHenue v 3ammra BBITYCKHON KBATU(UKAITMOHHON paOOThI

OIIK — 5 - T'0TOB K y4acTHIO B IPOBEIEeHHH IKCIIEPUMEHTAIbHBIX HCCJIe10BAHUI B MPO-
(heccuoHAIBLHON 1eATeTbHOCTH

4

MuxkpoOuosorus

MeTOI[I/IKa OIIBITHOI'O ACJIa

OCHOBBI OMOTEXHOJIOTHU

VYueOHast mpakTuka TexHOJOrHUEcKas MpaKTHKa

[TpousBoacTBeHHas npakrtuka HayuHo-uccnenoBarenbckas pabora

0N B~

BrinonHeHue U 3amuTa BbITYCKHOW KBAJIM(UKAIIMOHHOM paboThI

* Jran popMUPOBaHUS KOMIIETEHIINI COOTBETCTBYET HOMEPY CeMecTpa

7.2 Onucanue mokasarelieil 1 KpUTepHeB OLEHMBAHUS KOMIETEHIUII B paMKax
H3YyUYeHHsl JAHHOH TMCUMILIUHBI

Inanupyemeie YpoBeHb OCBOCHHUS
pe3yabTaThl OueHouHOE
HEYAOBJIETBO- OBJICTBOPHU-
OCBOEHUSI KOM- YA YA 3 XOpOIIIO OTJIHYHO CPEZICTBO
TIeTeHIHH PHUTENBHO TEJIBHO

OIIK-1 — Cnioco0eH pemaTh THNOBBIE 33724 NPOdecCHOHATLHON 1eATeJIHLHOCTH HA OCHOBE 3Ha-
HHUIl OCHOBHBIX 3aKOHOB MATEMATHYECKHX U €CTECTBEHHbIX HAYK ¢ MPpUMeHeHHeM HH(OPMAIHOH-
HO-KOMMYHHKAIIMOHHBIX TEXHOJIOT Ul

NI-1omk1 He- He Bnageer Hmeer CdopmupoBann | 3HaeT Ha Omnpoc, J0-
MOHCTPHUPYET 3HAHUSAMHU U MOBEPXHOCTHBIE | bI€, HO BBICOKOM YPOBHE | kyian,  pede-
3HaHHE OCHOB- umeer ¢par- 3HAHMA U cozieprKalme U UMEET paT, TecToBEIE
HBIX 3aKOHOB MEHTapHbIe HETIOJTHbIE OT/IeTIbHBIE c(hopMHUpPOBaHHBIC 3a/[aHKs, KOH-
MaTemMaTHue- MPEeACTaBICHUs] | NPEICTABJICHUS poOehI CUCTEMaTHYECKUE TpOJ'IBHI);e 3a-
CKHUX, €CTECTBE- | 00 OCHOBHBIX 00 OCHOBHBIX MpEACTaBICHUs] | NPEACTaBICHUS

HOHAYYHBIX U 3aKOHAaxX Mare- 3aKOHAxX 00 OCHOBHBIX 00 OCHOBHBIX AaHHA
oOmernpodeccu- | MaTUIECKUX, MaTeMaTHYeCKUX | 3aKOHaxX 3aKOHaxX

OHAJIBHBIX UC- | €CTECTBEHOHA- , MAaTeMaTHYECKH | MaTEeMAaTHYECKHUX, Komnerenr-
[UIUTHH, HE0O- YVYHBIX 1 O0IlIe- | eCTeCTBEHOHAy4 | X, ecrecTBeHOHayyH | HOCTHO-
XOJUMBIX JIJIS npodeccuo- HBIX U €CTECTBEHOHAYY | BIX U OPHUEHTHUPO-
pelLIeHusl TUIIO- | HAJIbHBIX JUC- obmienpodeccro | HeIX U oOwenpodeccuoH | BaHHbBIE 3aj1a-
BBIX 33]1a4 B LUTUTHH, HE00- HAJBHBIX ooOmrenpodeccu | albHBIX HHS,

obnacTu arpo- XOJIUMBIX JIJISI JUCITUTLTNH, OHAJILHBIX JUCITUTUINH, Keiic-3a1aHus
HOMUH pelIeHNs TUTIO- | HEOOXOIMMBIX JIUCITUTLINH, HEO0OXOTUMBIX

BBIX 3a/1a4 B
obnactu arpo-
HOMHH

JUTSL pELIEHNS
TUIOBBIX 33744 B
obactu

HEOOXOIUMBIX
JUTS PELICHHUS
THIOBBIX 33124

JUTSL pETICHUS
THUIIOBBIX 33734 B
obnactu

arpOHOMHUU B o0actu arpOHOMMHU
arpOHOMMHU

WNI-20nk.1 Uc- He ymeer VYMeer Ha Ymeer Ha Ha BricOKOM
MOJIL3YET 3Ha- HCIOJIb30BaTh | HU3KOM YpPOBHE JIOCTaTOYHOM YpOBHE
HHSI OCHOBHBIX 3HAHMS HCIO0JIH30BaTh YpOBHE, B chopMupoBaHHOE
3aKOHOB Mare- OCHOBHBIX 3HAHMS LIEJIOM yMeHUue
MaTHYECKUX U 3aKOHOB OCHOBHBIX YCHEIHOe, HO HCII0JIb30BAaTh
€CTECTBEHHBIX MaTeMaTHYECKH | 3aKOHOB cojiepkaiee 3HAHHUS OCHOBHBIX
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[Inanupyemsbie

YpoBeHb OCBOEHUS

pe3yAbTaThI
OCBOEHHS KOM- | HEYIOBJIETBO- YIOBIIETBOPH- XOpOIIIO -
HeTeHIHH PUTENBHO TEJIBHO
HAyYK [UTs peliie- X U MaTeMaTHYECKUX | OTAEIbHBIE 3aKOHOB
HUSI CTaH/1apT- €CTECTBEHHBIX | M €CTECTBEHHBIX | MPOOEbI MaTeMaTHYECKHX
HBIX 3a7a4 B HAyK JUIs HaYK JIJIst HCIIONB30BAHUE | M €CTECTBEHHBIX
arpoHOMHU petieHust peteHus 3HAHWMA HayYK JUIs
CTaH/IapTHBIX CTaHIAPTHBIX OCHOBHBIX petieHus
3a/1a4 B 3a/1a4 B 3aKOHOB CTaH/IapTHBIX
arpOHOMUU arpoOHOMUU MaTeMaTHYeCKH | 3a71a4 B
X U arpOHOMHU
€CTECTBEHHBIX
HAYK JJIs
pelieHus
CTaHJapTHBIX
3a/1a4 B
arpoHOMHU
WNA-3oni-1 Hpu- | OtcyrcTBHE O®parmenTtapHoe | B memom VYcnemrHoe u
MeHsieT HH(Op- | HAaBBIKOB MpH- BIIAZICHHE YCIIEIIHOE, HO CHCTEMATHUYECKOE
MAaI[HOHHO- MEHEHUs UH- HaBBEIKAMH HECUCTEMATHYe | BJaJcHUE
KOMMYHHUKAIIU- (OpMaMOHHO- | TPUMEHEHUS CKOE BIIaJIcHHE HaBLIKAMU
OHHBIC TEXHOJIO- | KOMMYHHUKAI[U- HH(POPMAIMOHHO | HABBIKAMU MPUMEHCHUS
THU B PCIICHUH | OHHBIC TEXHOJO- | - MPUMEHCHUS HHPOPMALTHOHHO-
TUIOBBIX 33/1a4 | TUU B PCIICHUM | KOMMYHHUKAIMOH | MHGOPMAIIMOHH | KOMMYHHUKAI[MOHH
B 00JIACTH arpo- | TUIOBBIX 3a7ay | HbIC TCXHOJOTMH | O- ble TEXHOJIOTHH B
HOMUH B 00JIaCTH arpo- | B pEIICHUH KOMMYHHKAIMO | PEUICHUU
HOMHH TUIIOBBIX 33124 B | HHBIE THTIOBBIX 3a7a4 B
obactu TEXHOJIOTHH B obnactu
arpoHOMHHU pelieHuu arpoHOMHU
THIIOBBIX 33134
B o0act
arpoHOMHU

OreHoYHOE
CPEIICTBO

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

HAJbHOH JACATCJIbHOCTH

CIIePUMEHTAJIbHBIX HCCJIel0BaHuii B npodeccuo-

N-1onk.s [Tox He ymeer mpo- | Ymeer Ha | YmMeer Ha | Ha BBICOKOM
PYKOBOJICTBOM BOJUTH DKCIe- | HU3KOM YpPOBHE | JOCTATOYHOM YpOBHE
CIIeIUAINCTA pUMCHTABHBIC MIPOBOIUTH YpOBHE c(hopMHUpPOBAHHOE
OoJiee BBICOKOH | MCCIIEJOBaHUS B | SKCICPUMEHTANb | MPOBOIUTH yMCHHE
KBamu(UKamud | O0JacTH  arpo- | Hele SKCIIEPUMEHTAN | MPOBOIUTH
Y4acTBYeT B HOMHHU TIOJ Py- | UCCICNOBaHUSA B | BHBIC AKCIEPUMEHTAIBEH
MPOBEICHIH KOBOJICTBOM obnactTu HCCIICTIOBAaHUS B | bIe HCCICIOBAHHUS
9KCIEPUMEH- CIenuaiucTa arpoOHOMHUHU TOA | 00MacTH B obiacti
TaJIbHBIX HCCIIe- | OoJiee BBICOKOW | PYKOBOJCTBOM arpOHOMHUM TIOJ] | aTPOHOMHUU  TOJ
JIOBaHHi B 00- KBaJTU(UKAIINN CHeIaINCTa PYKOBOJICTBOM PYKOBOJICTBOM
JIACTH arpoHO- 0oniee  BBICOKOHM | cHeIMaiucTa CIIEIUAINCTA
MHUH KBaJIU(pUKALUH Gonee BBICOKOH | Gomee  BBICOKOIA
KBTU(UKAITIH KBTI (UK
NI-20nk.s Uc- He ymeer wuc- | Ymeer Ha | YmMeer Ha | Ha BBICOKOM
MOJB3YeT KJIac- | IMOJIb30BaTh HU3KOM YpOBHE | JOCTAaTOYHOM YpOBHE
CHYECKHE H CO- KJIACCUYECKHE W | HCIIOJIbh30BaTh YpOBHE c(hopMHUpPOBAHHOE
BpEMEHHBIE ME- | COBPEMEHHBIE KJIACCUYECKHE U | HUCIOJIb30BaTh yMEHUE
TOJBI UCCIIEA0- METOJbl HCClie- | COBpEMEHHbIE KJIACCUYECKHE U | UCMOJIb30BaTh
BaHUs B arpo- JIOBaHUsI B ar- | METOJBI COBPEMEHHBIE KJIACCUYECKHE U
HOMUH pOHOMUU HCCIIEIOBAaHUSI B | METOMbI COBPEMEHHBIE
arpoOHOMUU WCCIIETIOBAHUS B | METOJIBI
arpOHOMHHU WCCIIeTIOBaHUS B
arpOHOMHH

Ompoc,  7g0-
Knax, pede-
par, TecTOBbIE
3aJaHusl, KOH-
TPOJIbHBIE 3a-
JaHUs

Kowmrerenrt-
HOCTHO-
OPUEHTUPO-
BaHHBIE 3aja-
HUSL,
Kelc-3aJaHus

7.3 TunoBble KOHTPOJbHbIE 3aJaHUSI WJIM HMHbIe MaTepuajbl, HEOOXOAUMBbIE IS
OLCHKHM 3HAHHMH, YMEHHH, HABLIKOB U ONBITA NEATEIbHOCTH, XaPAKTEPHU3YIOLIUX ITAIbI
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(popMmupoBanus KOMIIeTeHI U B npouecce OCBOCHMSA
0o0pa3oBaTeJIbHOM MPOrPaMMbI

™=

no

no

N

N

=

N

N

N

IIpumepHbIe 3a1aHUs VISl KOHTPOJIbHOH padoThI
Bapuanrt 1
PoJib MUKpPOOPraHW3MOB B KPYrOBOPOTE BELIECTB B MPUPOJIE (ACHUTPUDUKAIIMS).
MexaHu3MBbl IOCTYIUICHUSI TUTATEIBHBIX BEIIECTB B KJIETKH MUKPOOPTaHU3MOB.
MuxkpoOHasi cykiieccus OYBbl: OCHOBHBIE CTa/IMU U UX XapaKTEPUCTHUKHU.
Bapuant 2
CrpoeHnue renerndeckoro amnmnapara 6akrepuid. [lonsarue Buaa, mramma, KiioHa OaKTepuil.
Knaccugukaius nuraTeabHbIX Cpell, TPUMEPHI.
Yyactue MUKPOOPraHU3MOB B KPYTOBOPOTE yIiiepoa.
Bapuanr 3
Craguu KpyroBopoTa a3oTa B IOYBE: BO30YIUTENHU, YCIOBUS MPOTEKAHUS U 3HAUYEHUE ATHX
IIPOLIECCOB B 3€MJICEIIUU.
Crnioco0bI niepeaun reHeTHIECKON nHhopMaIuu y OakTepuit
AHTUOUTHKYN OGakTepuil. AKTUHO- U MUKPOMMIIETOB: NMPOAYLIEHTbI, OOBEKThl U MEXaHU3MbI
neiicTBus. MeTonbl onpeieseHusl 4yBCTBUTEIbHOCTH MUKPOOOB K aHTHOUOTUKAM.

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

Bapuanr 5
Muxkpodiopa Bojbl. CaHUTapHO-TIOKA3aTENIbHbIE MUKPOOPTaHU3MBI.
AMMOHU(UKAIMS, CyITHOCTH MPoLecca, BO30yIUTeNH, 3HAYCHHE.
Moso4Hokucnoe 6poskeHue, XMMHU3M, BO30YIUTENHN, 3HAUCHHE.

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

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

BapuanT 8
VY4actre MUKpOOPrasmMoB B Kpyropopote azota. OCHOBHBIE CTaIMA KPyrOBOpOTA.
THIbl MMTaHKUA U TIOTYYEHUS SHEPTHH MUKPOOPTaHU3MaMHU.
[Tonstue o mukpoduope ¢GWII0-, pU3OIIaHBl U pu3ochepbl. MeToabl €€ BbIIEICHUS.
Pusocdepnsrii a3 dexr.

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

Bapuanr 10
Hutpuduxamnus, cymHocTs npoiecca, BO30YAUTENN, 3HaUCHHE.
BnusiHue BIaXXHOCTH HAa MUKPOOpraHu3Mel. [IpakTHueckoe 3HaueHUE CHIKEHUS BIaXKHOCTU
JUTsL KOHCEPBAIMK MPOTYKIIUU U KOPMOB.
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3. MHKpOOpraHU3MBI-IECTPYKTOPHI KCEHOOMOTUKOB, HX POJIb B OXPAaHE OKPYKAIOIICH CPEeIbl OT
3arpsA3HECHHI

IIpumep TecTOBBIX 3aaHU

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

Hayka 06 uzy4eHun poiy MUKpOOPraHU3MOB JIsl IOYBHI M PACTEHUM Ha3bIBacTCs ##H#.
[cenbCKOX 035 HCTBEHHOW MUKPOOHOJIOTHEH |

OCHOBHBIE TPYIIITHI MPOKAPHOTHICCKUX MUKPOOPTaHU3MOB:
# OaxTepuun

# aKTHHOMMUIIETHI

# mmaHoOaKTepun

rpuObI

JIPOAOKH

OCHOBHBIE TPYIIIBI DYKAPHOTHUECKUX MUKPOOPTaHU3MOB!
# TpuOBI

# IPOXOKU

OakTepuu

AKTUHOMHUIIETHI

IMaHOOAKTEPUU

MUKpOOpraHu3Mbl HE IMEIOIIHE KJIETOYHOTO CTPOCHHUS:
* BUpYCBI

IpuobI

OaxkTepuu

TPOXIKU

AKTHHOMHIIETHI

OCHOBHBIE TPYIITBI MUKPOOPTaHU3MOB!
# TpuOHBI

# OakTepuun

# IPOAOKH

# BUPYCBI

HEeNTUIOTIINKAH

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

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

KJIACCBI

OT/IEIBI

1apcTBa

Ponasl MukpoopranuzmMoB 0ObEAMHSIIOT B:
KJIACCHI

* ceMelcTBa

OT/IEINBI

1apcTBa

CemeiicTBa MUKPOOPTaHU3MOB OOBEIUHSIOT B:
KJIaCChI

OTJIEIIBI

* OpsIAKU

1IapcTBa

IIpuMmepHbIe TeMbI 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. . 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 pojib U BKJIaJ B pa3BUTHE MUKPOOHOIOTHH

4.  Hampasnenue pabot ocHoBateneir mukpoouonoruu /. Y. iBanosckoro, H. A. MuxuHa,
O. U. Kansnunra, E. C. Opnosa, B. B. Hukonbckoro ponb 1 BKJIaja B pa3BUTHE MUKPOOHOJIOTUN
Y OTE€YECTBEHHBIX YUEHBIX

5. MexaHHU3MBbl IOCTYIJIEHUS TUTATENbHBIX BEIIECTB B KJIIETKH MUKPOOPTaHU3MOB

6.  Yuenue 00 M3BMEHUYMBOCTHU U HACIIEICTBEHHOCTH MUKPOOPTaHU3MOB. DOPMBI H3MEHUYHUBO-
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. XMMHUYECKUH COCTaB MUKpOOHOI kieTku. [lonstue o
MUKpOOHBIX pepmenTax. Knaccudukanus GepMeHTOB 10 XapaKkTepy U MEXaHU3MY UX JICHCTBUSI.
MexaHu3M U TUIBI IUTAHUS MUKPOOOB. XMMHUYECKUH COCTaB MUKPOOOB

10. BropuuHble META0OIUTHl MUKPOOPTaHU3MOB, UX MPAKTUUYECKOEe 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 3arps3HEHHOCTH 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 TOIMYJIs-
102078

17. 300MHKPOOHBIN KOMILJIEKC ITOYBBI

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 MUKPOOPraHHU3MOB B KPYTOBOPOTE BEIIECTB B puUpoie (a30Tdhuxcars)

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 OKHCJIEHHE OPraHUYECKUX BEUIECTB - MCTOYHUK IMOJIYUEHHUS OPTaHUYECKUX
KHCJIOT, BATAMHHOB H JJPYTUX COCTMHEHUIN

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

26. MukpoOHOIOTUYECKUE CTaIUU PEBPAIICHNUS COSTUHEHUN CEPhI

27. Kosdpdumment 6e30macHOCTH, €ro 3HAYCHUS IS IECTUIHIO0B. DKOJIOTUIECKUE MUILICHH

28. Konuenmun moyBoodpazoBaTenbHOro mpoiecca. buonornueckuii 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.

IIpumepHBIE TEMBI JOKIA10B
1. Ponb MUKpOOpPraHU3MOB B KPYTOBOPOTE BEILIECTB B IPUPOJIE
2. HenonHoe okucieHUE OpraHUYeCKUX BEIECTB - HICTOUHUK MOIYYEHUsI OPraHUYECKUX
KHCJIOT, BUTAMUHOB U JAPYTUX COAMHEHUN
3.  Muxkpobuonornyeckue CTaJui KpyropopoTa a3oTa B ouBe. BiusiHue 3THX MpoleccoB Ha
KOPHEBOE ITUTAaHUE PACTCHUI
Mukpo61oIorn4ecKkre CTaiuH MPEeBPaIlEeHUs COeTUHEHUN Cephl
Koadduunent 6e30macHOCTH, €ro 3HaueHUs I MECTULUAO0B. DKOJIOTHUYECKUE MULLIEHN
Konnenmun mouBoobpaszoBarensHOro mporecca. buomornueckuii pakrop
WHTpOIyKIIMY MUKPOOHBIX HOMYJISIMNA B arpoLEeHO3bI
Bnusinue o6paboTKu MOYBHI HA €€ OMOJIOTHYECKYIO aKTUBHOCTD
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 BOIPOCHI K YCTHOMY ONPOCY:

2. Pacckaxkute ycTpoMCTBO MHUKpOCKOMa?
3. HazoBute Mopdonornueckne 0COOCHHOCTH KOKKOBUIHBIX (POpM OaKTepwHid.

IIpumepHbIe Kelc-3a1aHus

1. HazoBuTe npaBuia paboTsl B MUKPOOHOJIOTUYECKOM Tab0paTOpHH.

1. Cryaenty nanu 3ajjaHue OKpacUTh KYJIBTYPY CTPENTOKOKKA MPOCTHIM METOJO0M M IO Me-
tony I'pama. Kakoif kpacuTenb mpu MpOCTOM METOJIe OH JOJDKEH NMPUMEHSITh, 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

00IIeyIOTPEeOUTENbHYIO TUTATENIBHYIO cpely. B Kakyro cpemy CTyIeHT JI0JKEH MPOU3BECTH

MOCEB U KAKUM METOJO0M OH OyIeT 3TO Jieiarh?

3. CTyneHTy fanu 3ajaHue HoayduTh paszsenenue 1:10000 uccnemyeMoii OUBLI, VIS 1allb-
Heiiero onpeaeneHus OMY, kak OH JOJDKEH 3TO clieNaTh?

KOMHQTEHTHOCTHO'OpI/IeHTI/IpOBaHHLIe 3aJaHuA

Tema: UpeHTHuKanuss 4UCTON KYJbTYPbl OaKTepuil. AHTHOMOTHKH M METOJAbI
onpe/eieHUs YYBCTBUTEJIbHOCTH OaKTepuil K AaHTHOMOTHKAM

1. B x034iicTBO NpULIUIM PE3YJbTaThl SKCIIEPTU3bl U3 OAKTEPUOIIOTUYECKON J1abopaTo-
pun. Kakue BbIBOIBI clieniaeT 00Y4aroMIUNACs 1O Pe3yabTaTaM dKCIIEPTU3HI.

Ne | HaumenoBaHue En. Pesynbrar ITorpemnocts | HopmaTtus
MIOKa3aTeIs U3M. | UCTIBITAaHHUN
1 2 3 4 5 6
1 Boz0ynurens - Brigenena - OtcyTcTBHE
KonIbaKTepruo3a E.Coli O35
B 2-x npobax
2 Boz0ynurens - Brigenen - OrtcyTcTBHE
HHTEPOKOKOKKO3a Ent.faecalis
B 2-x npobax

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 oOydaromuiicss OyneT NpoBOAMUTH Jeye-

HUE.

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

1 Ledazonun +20
2 DHpodokcaluH

3 JleBomunieTnH

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. Y3 marepuaina B 1abopaToOpuu OBUTH BBIACICHBI TPAMOTPHUIIATEIBHBIC TOBUKHBIE TTa-
JIOUKH, Ha cpenax DHpo, Jleuna u Kinurinepa oOpasyromuye TUTHYHBIN 17151 SIIepUXUi
pocT. Kakyio ceposoruueckyro peakiuo HeoOX0AUMO MPOBECTH, YTOObI YCTaHOBHUTH Ce-
POrPYIIOBYIO MPUHAITIC)KHOCTD SIIEPUXUIL?

Bonpocs! k 3k3amMeHy 1o JucuunimHe « MUKpoOnoaorus»
1. Vicropus pazButus MUKpoOuogorud. OCHOBHBIE 3TaIlbl
2. ®usnonornyeckuii nepuosa pa3sutHs mukpoOuonoruu. Bxmag JI. Ilacrepa, P. Koxa B
pa3sBUTHE MUKPOOHOJIOTUU
3. Bxnan MeunukoBa u LIeHKOBCKOTO B pa3BUTHE OTCUECTBEHHOW HMMMYHOJIOTHH.
4. OcHoBHble Hanpasienus uccieaopanuii C.H. Bunorpajackoro, B. JI. OmensHckoro.
5. Bxnan H. A. KpacuibHUKOBa B pa3BUTHE MUKPOOUOJIOTHH.
6. CoBpeMeHHas cucTeMaTHKa MUKpOOprauu3moB. Mepapxus takconoB. HomeHkaTypa.
7. Ilpuniuns! knaccudukanuu napersa Procaryotae. Hazate otaensl u kiaccbl. MeToibl
OIIpeieNIeHUs TUIA KJIETOYHONU CTEHKU OaKTepHil.
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 nonyssaiuu. CrnocoObl KyJIbTUBUPOBAHUSI MUKPOOPTaHU3MOB.
11. Mopdonorudeckue rpynmbl OaKTepHii.
12. PukkeTcuu, MUKOIUIA3MBbI, XJIaMuIuH .O01as XxapakTepUCTHKA, SKOIOTHS.
13. AKTHHOMULIETBI, CHCTEMAaTHUECKOE MOJIOKEHHE, KOOI Usl, 3HaUE€HHE.
14. IlapcTBO Mycota, OTaeNbI U KJIacCHhl.
15. JIposxKu, S3KOJOTUUECKUE TPYIIIIbI IPOAIKEH.
16. O6mas xapakTeprcTuka TpuOoB. DKOJOTHUECKUE TPYIIITHI TPUOOB.
17. OcoGeHHOCTH CTPOEHHUS KIETOK MUKPOMHUILIETOB.
18. OTKpBITHE U CTPOCHUE BHPYCOB.
19. HapctBo Vira. OCHOBHBIE KPUTEPHH CUCTEMATHKH BUPYCOB U UX HOMEHKJIATypa.
20. MommuKyThl. DKOJIOTHYECKUE HUIIH U 3HAYCHUE.
21. XuMU4ecKui cOCTaB KJIETOK MHUKPOOPIaHU3MOB: OPIaHOTEHHBIE HJIEMEHTBI, POJIb
ceprl, (Qocdopa, MHUKPOITEMEHTOB. MOJIEKYISIPHBIA COCTaB KIJIETOK, POJb BO/IBI,
YTJIEBOOB, JIUIIUIOB, OEJIKOB, HYKJIEHMHOBBIX KHCIIOT B KJIETKaX MUKPOOOB.
22. KOHCTpYKTHBHBIN U DHEPTETHUECKUI 0OMEH KJIETOK MHKPOOPTaHH3MOB.
23. Tunbl NUTaHUS U TOTYYSHUS SHEPTUN MUKPOOPTraHU3MaMH.
24. MexaHU3MBbI TOCTYIIJICHHSI TUTATEIbHBIX BEIIECTB B KIIETKH MHUKPOOPTaHU3MOB.
25. Kiaccuduxanus nuTaTesbHbIX cpell, IPUMEpHI.
26. MexaHn3Mbl OMOJIOTHYECKOTO OKHCIICHHUS, TIPUMEPHI
27. Tumbl OMOTOTHYECKOTO OKUCIICHUS, TIPUMEPBHI.
28. TloHsITHE O TIOJTHOM | HETMIOJTHOM OKWCIICHUH, TPUMEPHI.
29. YyacTtue MUKpOOPTraHU3MOB B KPYTOBOPOTE YIJIepo/a.
30. Dk30- 1 PHIOPEPMEHTH MUKPOOPTAHU3MOB, ITPAKTHYECKOE MCIIOJIb30BaHUE
31. CnocoOsl epegaun reHeTHYeckoit uHopMaIu y 6akTepHii.
32. CniuproBoe OpoKeHUE, XUMH3M, BO30YAUTENH, 3HAUCHHE.
33. MosouHoKHCIIOe OpOKEHHE, XUMU3M, BO30YIUTEIH, 3HAUCHHUE.
34. MacnssHOKHCII0€ OpO’KeHHEe, XUMU3M, BO30YIUTEH, 3HAYCHHE.
35. MetanoBoe OpoxeHHe, XUMHU3M, BO30YAUTENH, 3HAUCHHUE.
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36. bpoxkeHue KJ1eT4aTKu, MEKTUHOBBIX BEIIECTB U JPYTUX MOJIMMEPOB.

37. MeTtabuno3, CylHOCTh, IKOJIOTHIECKOE 3HAYCHHUE, TIPUMEPHI.

38. Cum6buno03, ero popmbl, SKOJIOTUIECKOE 3HAUCHHE, TIPUMEPHI.

39. AHTaronusM, ero OpMbl, IKOJIOTUYECKOE 3HAUCHUE, IPUMEPHI.

40. AHTUOMOTHKHU: OTKpBITHE, OmpejeneHue, kinaccupukanus. Exawauna peicTBus
aHTHONOTHKOB. CUHTE3 aHTUOMOTUKOB B MTOUBE.

41. Autubuotukn OakTepuil. AKTMHO- M MHUKPOMHIIETOB: MPOAYLEHTHI, OOBEKTHl H
MEXaHM3MBbl JIeHCTBUS. MeToapl OmpeneieHus] YyBCTBUTEIBHOCTH MHUKpPOOOB K
AHTUOMOTHKAM.

42. Mukpodiiopa  MOYBBI:  IKOJOrO-TPO(UYECKHUE  TPYIIbl  MHUKPOOPTraHU3MOB.
Knaccugukaius mouBeHHbIX MUKpOOOB 110 Bunorpaackomy, Munryctuny.

43. Muxkpodiiopa Boabl. CaHUTapHO-TI0Ka3aTeIbHbIE MUKPOOPTaHU3MBI.

44. Mukpodiopa Bo3ayxa. CaHuTapHO-TIOKa3aTeIbHbIE MUKPOOPTaHU3MBI.

45. TpeboBanusl, MpeIbsABIsEMbIE K CAHUTAPHO-TIOKa3aTeIbHBIM MUKPOOPraHU3MaM.

46. YyacTe MUKpPOOPTraHHU3MOB B KpYroBopote a3ota. OCHOBHBIE CTAAUU KPYTOBOPOTA.
47. AmMmoHudUKaIKs, CYITHOCTh Mpollecca, BO30yIUTENH, 3HaUeHHUE.

48. Hutpudukanus, CyIHOCTb IpoIiecca, BO30yAUTEIH, 3HaUCHHUE.

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

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

51. buonoruueckue 3eMaeyq00pUTENbHbIE TPENapaThl.

52. Y4gactue MEKpOOPTaHU3MOB B KPYTOBOPOTE COSAMHECHHI cepbl, pocdopa.

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

54. Ponb MHUKpOOPTaHM3MOB B 3allUTe pACTeHHd OT OoJie3He U BpEIUTEINCH.
buonpenapars! Uil 3a1UThl PACTEHUH, IIPUMEPHI.

55. BnusiHue BIQXKHOCTH HAa MHKpOOpraHu3Mbl. [IpakTudeckoe 3HauY€HUE CHUKCHUS
BJIIQKHOCTH JUISI KOHCEPBAIMH MTPOAYKIIUH U KOPMOB.

56. BnusiHue TemmepaTypel Ha MHKPOOPTaHU3MBI: TICHUXPO-, ME30- U TepMOQUIIBL
buonornueckne MexaHu3Mbl TEPMODUITHN.

57. Bmustnue pH n XMMHYECKUX BEIIECTB HA MUKPOOPTaHU3MBI: altua0(Ibl 1 6a30(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 MUKPOA3pPO(UIbHBIE MUKPOOPTaHU3MBI,
IPUMEDHI.

60. MexaHnu3Mbl yCTOMUYMBOCTH MUKPOOHBIX MOMYJIALUN B 3KCTPEMAIbHBIX YCIOBUSX.

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

63. Muxkpodiopa oYB pa3IMIHBIX THIIOB

64. Biusinue crnoco6oB 00paboTKH Ha MUKPOGIIOPY MOUBBI

65. Biusitaue ynoOpennii Ha MUKpO(DIOPY MTOYBHI

66. BriusiHue necTMUA0B HA MUKPO(DIIOPY MOYBHI

67. BaustHue ceBooOOpOTa M METHOPAIMH Ha TOYBEHHYIO MHKPODIOpY

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

69. KomeTabo0sm3M (COOKHCIIEHUE) KaK MEXaHU3M JICTOKCHKAITUN KCEHOONOTHKOB

70. ArpoHOMHUYECKH TOJIe3HbIE (POPMBI MUKPOOPTaHU3MOB, IPUMEPHI

71. KoopdunueHnt 0Oe30macHOCTH, €ro HCIOJIb30BAHUE JUISl OLEHKH HKOJIOTUYECKOM
0€30MaCHOCTH MTPUMEHEHHSI XMMIIPENapaToB B 3eMJIEICTHH

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
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75. buopemeauanus mo4Bs, posib MOYBEHHOI'O MUKPOOHOTO KOMILIEKCA.
76. BupycHbie 001€3HU pacTeHUH.

77. Bo30ynuTenu u 6akTepuaibHbIe 00JIE3HH OBOIIHBIX KYIBTYP.

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

79. Bo3Oynutenu u rpuOKOBbIe O0JIE3HH OBOLIHBIX KYJIBTYP.

80. bosie3nu BUHOTpaja U BUHOTPAJIHOM JIO3BI.

7.4 MeToauuecKkue MaTepHuaJibl, ONpeAeJs0Ie NPoueaypbl OeHUBAHUS 3HAHMI,
YMeHHIi U HABHIKOB M ONbITA /I€ATEJIbHOCTH, XapAKTEPU3YIOIIUX dTanbl GopMUpPOBaAHNS
KOMIIEeTEeHIINH

ITpoBonuTcs cornacHo ¢ IlonoxxeHnem cucTeMbl MEHEIKMEHTa KaueCTBa HOPMATUBHBIN
akt yausepcurera [In KyOI'AY 2.5.1 «Texyuiuii KOHTPOJIb yCIIEBAEMOCTH U MPOMEKYTOUHAS
aTTecTanys o0yJyaromuxcs».

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

Kpurepuu onenkn 3HaHui 00y4aeMbIX NP MPOBEIeHUHU ONPOCA.

OI.[GHKa «HEYIAOBJIETBOPUTEJIBbHO» BBICTABJIACTCA 3a OTBET, B KOTOPOM O3BYYEHO MEHEC
ITOJIOBHHBI TpCGyGMOFO Marcpurajia uin HEC O3BYYCHO I'NNIaBHOC B COACPIKaHUU BOIIpOCa C OTpHULa-
TCJIbHBIMH OTBCTAMHM Ha HABOJAIIMEC BOIIPOCHI HJIU 06yqalomm“1c51 OTKa3aJicsI OT OTBera 0e3
npeaABapUuTCIIbHOTO 00BSICHEHHS YBAKHUTCIIbHBIX ITPUYKH.

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

OHGHKa «X0pouI0» BBICTABJIACTCA 3a MOJHBIA OTBET HA ITOCTABJICHHBIN BOIIPOC B O6’I)€M€
JICKOHMU C BKIIKOYCHHUEM B COJACPIKAHHUEC OTBETA MAaTCpHUAJIOB y‘Ie6HI/IKOB C YCTKHUMH IIOJIOKUTCIIb-
HBIMH OTBE€TAMHU Ha HABOJAAIIHEC BOIIPOCHI MPEIIOAaBaTCIIA.

OI.[CHKa «OTJIMYHO)» BBICTABIISICTCS 32 MOJHBIM OTBET HA ITOCTABJICHHBIM BOIIPOC C BKIIIO-
YCHUCM B COACPIKAHHE OTBETA JICKIIUU, MATCPUATIOB y‘-Ie6HI/IKOB, HOHOHHHT@HBHOﬁ JINTECPATYPhI
oe3 HaBOJAMIUX BOIIPOCOB.

Hoxmnan

Jloknman — 3TO NMUCBMEHHOE WM YCTHOE COOOIEeHHE, Ha OCHOBE COBOKYIHOCTH paHee
OIyOJIMKOBAHHBIX MCCIIEA0BATENbCKUX, HAYUHBIX PaOOT MM pa3pabOTOK, IO COOTBETCTBYIOLIEH
OTpaciy HAay4YHbIX 3HAHUM, UMEIOIUX OOJbIIOE 3HAUEHUE Ul TEOPUU HAYKH U MPAKTUYECKOTro
MIPUMEHEHUS, TIPEICTaBIAeT cOO0M 0000IIEHHOE U3TI0KEHHE PE3YNIHTATOB MPOBEACHHBIX HCCIIE-
JIOBaHU, SKCIIEPUMEHTOB U pa3pabOTOK, U3BECTHBIX MIUPOKOMY KPYTYy CIIELIUAINCTOB B OTPACIU
Hay4HBIX 3HAaHUU.

Llenb NOATOTOBKHM J0OKIaa:

— c(opMUPOBATH HAYYHO-HCCIIEIOBATENbCKHE HABBIKA U YMEHUS y 00y4aroIIerocs;

— CIIOCOOCTBOBATH OBJIAZICHUIO METOJaMU HAYYHOTO MTO3HAHMS;

— OCBOWTH HABBIKU MYOJUYHOTO BBICTYILICHHS,

— HAYYUTHCSI KPUTHUECKU MBICITUTb.

TekcT nokaaa J0MKeH coAepkKaTb apryMEHTUPOBAHHOE U3JI0KEHUE ONPEIeIEHHON TEMBI.
Jloknan gomKeH ObITh CTPYKTYPUPOBAH U BKIIIOYATh BBEACHUE, OCHOBHYIO YacTb, 3aKIIOUEHHE.

Kpurepuu oneHky 3HaHUI NIPH BHINIOJIHEHUM I0KJIaAa:
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Kpurepuii «Heyoosremsopu- «Yoosiemesopu- «Xopouioy «Omauuno»
MenbHO» MenbHo»
PackpriTie IIpoGnema He pac- [Ipo6nema packper- | IIpoGiema packpsita. ITpobnema packpsiTa
npo6JIeMbl KpbITa, OTCYTCTBY- | Ta HE MMOJHOCTBIO. [IpoBenen ananu3s npo- nosHocThio. [IpoBeneH
0T BBIBOJIBI BriBosibl He criena- 61eMbl €3 JTOTI0JTHU- aHaJIM3 IpOOJIEMEI C
HBI WK He 000CHO- | TEJIbHOM JINTEPaTyphI. NIPUBJICYECHUEM J10-
BaHbI He Bce BbIBOABI Criena- MOJIHUTEJIBHOU JTUTE-
HBI WK He Bce 000CHO- | parypbl. BeiBoIbI
BaHBI 000CHOBaHEI
IMpencraBnenue | [pencrasisemas [pencraBnenHas [IpencraBnennas nH- [MpexncraBnenHas nH-
nHpOpMAanus TOTH- | WHpOpMANHS HE (dbopmanus cucreMaTH- (dopmanus cucTeMaTu-
YEeCKH HE CBSI3aHa. CHCTEMaTH3MpOBaHA | 3MPOBAHA U MOCJIEJO0BA- | 3UPOBAHA, MIOCIEIOBA-
He ncrnonp30BaHbl | WM HETIOCIIEAOBA- TenbHA. Vcnone30BaHo TEJIbHA U JTOTUIECKU
npodeccrnoHaNbHbIe | TenbHA. Mcmons30- 6onee 2 mpodeccuo- cBs13aHa. Vcnonp3oBa-
TEPMHUHBI BaHHI 1-2 mpodec- HAJIBHBIX TEPMHUHOB HO Ooiee 5 mpodeccu-
CHOHAJIBHBIX TEp- OHAJIBHBIX TEPMUHOB
MHUHA
Odopmienue He ucnonb3oBaHbI Ucnonw3oBansl nH- | Hcnonb3oBanbel nHGop- | IIupoko ucnosiab3oBa-
nH(OpMaLMOHHbIE (bopMaIoHHbIE MallMOHHBIE TEXHOJIO- HbI HH(OPMaIIOHHBIE
TexHoynoruu. bonee | TexHoioruu 4a- run. He Gonee 2 ommnbok | texHonoruu. OTCyT-
4 omnOoK B mpen- CTUYHO. 3-4 OMIMOKK | B MpECTaBICHHOMW MH- CTBYIOT OIIMOKHU B
CTaBJISIEMOU UH- B IIPE/ICTABIAEMOM (dopmaru IIPEACTaBIsAEMON UH-
(hopmarm nHpOpMAUN dbopmarmun
OTBeTHI Ha Her otBeToB Ha Toapko oTBETHI HA OtBeTHI HAa BOIIPOCHI OTBeTHI Ha BOIPOCHI
BOIIPOCEHI BOIIPOCEHI 3JIEMEHTApHBIE BO- TIOJTHBIE WJIH YaCTHIHO TIOJTHBIE C IPUBEICHU-
TIPOCEI TIOJTHBIC €M IIPUMEPOB U TOsIC-
HEHUIl
Pedepar

PedepaT — 310 KpaTKOE U3I0KEHUE B MHUCbMEHHOM BHJIE COJAECPKAHUS U PE3YJIbTATOB UH-

TUBUIYaTbHOH  yueOHO-HCCIeIOBATeNIbCKONH e TeNbHOCTH,

CTPYKTYpY, coaepkanue u opopmienue. Ero 3agauamu siBisitoTCst:
1. ®opMupoBaHre yMEHUI caMOCTOATENbHOM paboThl 00yUYaIOIIMXCsl ¢ UCTOYHUKAMU JIU-
TepaTypbl, UX CUCTEMAaTU3alINS;

2. Pa3BuTHE HaBBIKOB JIOTHYECKOTO MBIIUICHUS;
3. YruyOsieHne TeopeTHIeCKuX 3HaHUHU TI0 MPo0OJIeMe NCCIe0BaHUSI.

HMECT PCTIIaMCHTUPOBAHHYIO

Tekct pedepaTa TOHKEH coJiepKaTh apryMEHTUPOBAHHOE M3JI0KEHUE OIpEeeNIeHHON Te-
Mbl. Pedepar nomxeH ObITh CTPYKTypHpoOBaH (IO I1aBaM, paszenam, naparpadaM) ¥ BKIHOYATh
pa3zelnbl: BBEJCHUE, OCHOBHAS 4acTh, 3aKJIIOUYEHUE, CIIMCOK MCIOJb3YEMbIX UCTOYHHMKOB. B 3a-
BHCHUMOCTH OT TEMAaTHKHU pedepaTa K HEMY MOTYT ObITh O()OPMIICHBI IPUIIOKEHUS, COJIEpIKalIIe

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

Kpurtepuu u nokasaresid, HCNOJIb3yeMble NPH OLCHUBAHUN yY4eOHOro pede-

para

Kpurepun

IToxazaTemn

1.HoBu3Ha pedeprpoBaHHOTO TEKCTa
Makec. - 20 6amios

MBI,

- AKTYaJIbHOCTb HpO6J’I€MBI U TEMBI,
- HOBH3HAa U CaMOCTOATCIBbHOCTD B IIOCTAHOBKE HpO6J’I€MLI, B (1)0p—
MYJMPOBAHNU HOBOT'O aCIICKTa BLIGpaHHOﬁ JUIA aHalIn3a HpO6J’I€-

- HAJINYHUC aBTOpCKOfI MO3HUIHMH, CAMOCTOATCIBHOCTh 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 IMOHATHI MPOOIEMBL;
- 000CHOBaHHOCTB CIIOCOOOB U METOJIOB PabOTHI C MaTEPHAIIOM;

- yMeHHe paboTaTh C JUTEPATypOl, CHCTEMATU3UPOBATh U CTPYK-
TYypHUpOBaTh MaTepHal;
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- yMeHue 0000maTh, COMOCTABNIATh PA3THYHBIC TOUKH 3PCHHUS 10
paccMaTpuBaeMOMY BOTIPOCY, apTYMEHTHPOBATh OCHOBHEIE TT0JIO-
JKCHHS ¥ BBIBOJIBL.

- 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 TPYIOB H T.J1.).

- 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;

- cobmoieHne TpeboBaHuil K 00BeMy pedepara;
- KyJIbTypa o(OpMIICHHS: BbIIEICHUE a03aIleB.

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

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

Kpurepuu ouenku pedepara

Kpurepusimu oneHkun pedeparta SBISIOTCA: 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 3PEHUS Ha pac-
CMaTPUBAEMYIO NMPOOJIEMY U JIOTUYHO M3JI0’KE€HA COOCTBEHHAs! TO3HMIUS; CPOPMYINPOBAHBI BbI-
BOJIbI, TEMa PACKpPbITAa IMOJHOCTBIO, BBIICPXKAH OOBEM; COOIOICHBI TPEOOBAaHMUS K BHEIIHEMY
0hOpMIICHHUIO.

OreHKa «XOpOIIO» - OCHOBHBIE TpeOOBaHMs K pedepary BBHIIIOIHEHBI, HO MIPH 3TOM JI0-
IyIIeHbl HeOoYETHl. B 4acTHOCTH, MIMEIOTCS HETOYHOCTH B M3JI0KEHUHM MaTepuaia; OTCYTCTBYET
JIOTHYECKasl TOCJIeIOBATEIbHOCTh B CY)KICHUSX; HE BhIIEpKaH 00bEM pedepara; HMEIOTCS YITy-
HIEHUSI B 0(OPMIICHUH.

O1eHKa «yIOBJICTBOPUTEILHO» - UMEIOTCS CYNIECTBEHHBIC OTCTYIUICHHS OT TPEOOBaHMIA
K pedepupoBannio. B acTHOCTH: TeMa OCBEIICHA JIMIIh YAaCTUYHO; JIOMYIIEHBI (haKTHUIECKUE
OLIMOKH B COJepXKaHUU pedepaTa; OTCYTCTBYIOT BBIBOJIBI.

OlnieHKa «HEYIOBJIECTBOPUTEIHHOY» - TeMa pedepara HE pacKpbiTa, OOHAPYKUBAETCS CY-
IIECTBEHHOE HEMTOHUMaHKe PoOIeMbl MU pedepaT He MpeACTaBIeH BOBCE.

TecToBBIC 3a1aHUSA

TecTtoBble 3amaHusi UCHOIB3YETCS JJISl MPOMEXKYTOUYHOW U MTOTOBOW MPOBEPKH 3HAHWK 00ydYaro-
mUxcsa. B UTOroBbIA TECT BXOJAT BOIPOCHI M0 BCEM NPOWJIEHHBIM TeMaM. Bompockl TecTa Mo3BOJISIIOT
OTIPENIETTUTh 3HAHUS OO0YYAIOIIUXCS MO OCHOBHBIM MpoOjeMaM, MOHATHSIM TUCIUIUIMHEBL. Llens qanHOTrOo
METOJIa COCTOHT B ITPOBEPKE 3HAHUHN M YMEHHUI 00y4aromuxcs, JOCTIKEHNH YIaluMICs 0a30BOTO YPOB-
HS TIOAATOTOBKH, OBJIAJICHUH 00sS3aTeIbHBIM MUHUMYMOM COJIEpKaHus JUCUUIUTHHEL. Kpome Toro, Tecto-
BbIC 3a/IaHUS BBIMOJIHIECT 00ydarolke ¥ pa3BUBAONINE (BYHKIIMU, TO3BOJISASA 00yUYaIONIMM CUCTEMAaTH3H-
pOBaTh MMEIONINECS 3HAHHUS W MPABWIBHO PACCTaBUTh CMBICIIOBBIC aKIIEHTHI B OOIBIIIOM 00BEME MPOii-
JICHHOT'O MaTepuana.

Kpurtepuu ouneHKH 3HAHUH 00y4AKIIMXCS NPH NMPOBEAEHNH TEeCTHPOBA-

HUSA

OLleHKa «OTIMYHO» BBICTABIIACTCA MPHU YCIOBHU MPABUIBHOTO OTBETA CTYJEHTAa HE MEHEE YeM Ha
85 % TecTOBBIX 3aIaHMUIA.

O1eHKa «XOpOIII0» BBICTABIISETCS MPHU YCIOBUHU IPABIIIBHOTO OTBETA CTYyJ/IEHTAa HE MEHEE YeM Ha
70 % TeCTOBBIX 3adaHHM.
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Ol1ieHKa «YI0BICTBOPUTEILHO» BRICTABIISICTCS MIPH YCIOBUHU MTPABUILHOTO OTBETA CTYACHTA HE Me-
Hee yeM Ha 51 %.

OrneHKa «HEYIOBIECTBOPUTEILHOY» BEICTABIISETCS MPY YCIOBHH MPAaBUIBHOTO OTBETA CTYJCHTA Me-
Hee yeM Ha 50 % TeCcTOBBIX 3aJaHHIi.

KOHTpOJ]LH]JIe 3alaHUA

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

KoHTponbHOE 3aaHne MOKET COCTOSTh U3 TEOPETHUECKOTO BOMPOCA, MPAKTUICSCKOTO 33 JaHUs UITH
HECKOJIbKHX 3aJaHuil (KaKk TEOPETHYCCKUX, TaK U MPAKTHYCCKUX), B KOTOPHIX OOYYAFONIHICS TOKEH
MPOAHATM3UPOBAThH M IaTh OIEHKY KOHKPETHOW CUTYAI[MH MM BBIMOJHUTH APYTYIO aHAIUTHUECKYIO pa-
OOTEL

KpnTeplm OIICHKH 3HAHUM oﬁyqalomerocsl NP HAMMCAHUU KOHTPOJb-

HOMH padoThI

OrneHka «HeyoosiemeopumebHo» — BHICTABIsETCS 00ydaromeMy, KOTOPEI He 3HaeT Oobiieit
YaCTU OCHOBHOI'O COACPKaHUA BBIHOCUMBIX Ha KOHTPOJIbHYIO pa60Ty BOIIPOCOB TEM MUCHUILIMHBI, JO-
IMyCKacT FPY6LIC OLINOKHU B Q)OpMYHI/IpOBKaX OCHOBHBIX IOHITUI U HE YMECT UCII0JIb30BATh MOJYUYCHHBIC
3HaHHU IIPpHU pCHICHUUN THUIIOBBIX IMMPAKTUYCCKUX 3a71a4.

OrneHKa «y006/1emeopumenbHoy» — BBICTABISIETCS 00yJaroIIeMy, MoKa3aBieMy (pparMeHTapHbIH,
Pa3pO3HEHHBIN XapakTep 3HAHWH, HEAOCTATOYHO MpaBHIIbHBIC (HOPMYIHPOBKH 0Aa30BBIX MOHATHUH, HApy-
IIEHHUS JIOTHYECKON IMOCJIEAOBATCIIBHOCTH B U3JIOKCHUHU IPOTpaMMHOI0 MaT€purajia, HO IIpyU 3TOM OH BJia-
A€E€T OCHOBHBIMH MOHATUAMH BBIHOCHUMBIX Ha KOHTPOJIbHYIO pa60Ty TEM, HCO6XOI[I/IMI~:IMI/I JJIA ,Z[aﬂbHeﬁ-
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 MU3JIaract €ro, yMecT NpuMEHATH NOJIYUYCHHBIC 3HAHWA Ha MPAKTUKE, HO AOITYCKACT B OTBETC
WIN B PCHICHUM 3aJa4 HEKOTOPbIE HETOYHOCTHU, KOTOPBIE MOXET YCTPAHUTH C IMMOMOIBIO AOIIOJTHUTEIIb-
HBIX BOIIPOCOB NPECTIOaaBaTeIIAd.

OHGHKa «KOMJIUYHO>» — BBICTABJISACTCS o6yqafomeMy, IMOKa3aBmIEMY BCECTOPOHHHUEC, CUCTEMATU3UPOBAH-
HBIE, TNIyOOKHE 3HaHUSI BOIPOCOB KOHTPOIBHOM paOOTHl M YMEHHE YBEPEHHO IMPUMEHSTh 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-
IIerocs BHITIONHATE 0000IIEHHbIE TPYAOBble (DYHKIIMH B paMKaX 3asBJICHHBIX KOMIIETEHINA B YCIOBUIX
NPUOIMKEHHBIX K peajbHOH Npo(ecCHOHATBLHON NeATSIIbHOCTH (MPUHITHE PpelIeHHH, 00OCHOBaHME
HaOoOpa JeHCTBUI B ONPENIECIICHHON CUTYaIINN ).

KpnTepm/I OIlCHUBAHMUSA BBIITOJIHCHHU A KOMIICTCHTHOCTHO-

OPUEHTHPOBAHHLIC 3a/I1aHUA

OTMeTKa «Hey10BJIeTBOPUTEIbLHOY: JONYIIEeHH! B¢ (1 OoJee) rpyOble omMOKY B X07€e paboThl,
KOTOpbIe 00y4YaloNIMiCcs He MOXKET UCIPaBUTh JIaKe M0 TPeOOBAHUIO MPETIoIaBaTels Wiu padoTa He BbI-
HOJIHEHA TTOJIHOCTBIO.

OTMeTKa «y/I0BJETBOPUTEIBLHO»: paboTa BBHIIOJIHEHA NPABHIIBHO HE MEHEE 4YeM HaIlOJIOBHHY,
JIONYIIEHBI 1-2 TOTPeIHOCTH MK 0JfHa TpyOast ommoKa.

OTMeTKa «XOpoIoy»: padoTa BHIMOJIHEHA MPABUIBHO C Y4eTOM 1-2 MENKHX MOTPENIHOCTEH HIIH
2-3 HEeJI0YETOB, NCTIPABIICHHBIX CAMOCTOSITEIBHO 10 TPEOOBAHHMIO MTPETOJaBaATENS.

OTMeTKa «OTJMYHO»: PaboTa BHINOJIHEHA B OJHOM 00beMe ¢ coOI0/IeHNEM HEOOX0IUMOM Mo-
CJIeTOBATEILHOCTH JMCTBUI; paboTa MpOBEAEHA B YCIOBHUAX, OOECTIEUMBAIOIINX IMOJYYEHUE MPABHUIIb-
HBIX PE3YJIbTATOB M BHIBOJIOB; COOJIO/ICHBI MPaBIIia TEXHUKU O€30MAaCHOCTH; B OTBETE MPABHILHO H aK-
KypaTHO BBITIOJIHSET BCE 3alMCH, TAOJIHIIbI, PUCYHKH, YEPTEKH, IpadiKH, BEIYUCICHUS; IPABUIBHO BBI-
MOJIHSET aHAIN3 OLIHOOK.

Keiic-3aganus
Ketic-3ananue siBnsieTcss OJHUM W3 cOCcO00B 3(PPEeKTHBHOIO MPUMEHEHHUS TEOPUU B PEaNbHOU
JKU3HH dYepe3 pelleHre y4deOHO-KOHKpPETHBIX cuTyauui. Keiic-meron mnpeaycMmarpuBaeT MHUCHbMEHHO
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IPECTaBIEHHOE ONMCAHUE ONPEICICHHBIX YCIOBUN U3 JKU3HU XO3AHCTBYIOIIETO CyOBbEKTa, OPUEHTHUPY-
roree 00yJaronuxcs Ha (OpMyITHPOBaHNE TTPOOIEMBI M TIONCK BAPHAHTOB €€ PEIICHHUS.

PesynpTatr BRINOMHEHNUS KeHc-3a1aHMsI OLIEHUBACTCS C YUETOM CIEAYIOLINX KPUTEPHEB:

— MOJIHOTA MMPOPAOOTKU CUTYAIHH;

— MOJIHOTA BBIIIOJHEHUS 3aJaHNs;

— HOBHM3HA U HEOPAMHAPHOCTH IIPEICTABICHHOIO MaTepUala 1 PeLIeHUl;

— MEPCIEKTUBHOCTD U YHUBEPCAIBHOCTh PEIICHHIA;

— YMEHHE apryMEHTHPOBAHO 000CHOBAThH BHIOPAHHBIN BAPHAHT PEILICHHUS.

Ecnu pesynbraT BBHINOJHEHUS KeWc-3alaHUsI COOTBETCTBYET 0003HAYEHHOMY KpUTEpPHIO 00yua-
IOLIETOCs MPUCBAaNBAaETCsl OAMH Oai (3a KaxIpli KpuTepuii o 1 6amny).

Kpurtepuu oneHuBaHNs BbINOJIHEHUS 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;

— MEPCIIEKTUBHOCTh U YHUBEPCAIBHOCTh PEIICHHIA;

— YMEHHE apryMEHTHPOBaHO 000CHOBAThH BEIOPAHHBIN BAPHAHT PEIICHHUS.

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

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

OrieHKa «X0poIo» — pu Habope B 4 Oasia.

OreHKa «yIOBJICTBOPUTEIIBHO» — TP HAObope B 3 Oauia.

OneHka «HEYJOBIETBOPUTENHHOY» — IIpH Habope B 2 Oairia.

Kpurepnn oileHKH HA YK3aMeHe

OrneHKa «OTIUYHO» BBICTABISIETCS OOYyYaroIIeMycs, MOKa3aBIIeMy BCECTOPOHHHE, CHCTEMaTH3H-
pOBaHHEIE, TITyOOKWE 3HAHUS BOIPOCOB IK3aMEHAIIMOHHOTO OMiieTa M yMEHHE YBEPEHHO HMPUMEHSTh UX
Ha NPAKTHUKE MPH PEHICHUH KOHKPETHBIX 3aj]ad, CBOOOIHOE M MPAaBWILHOEC 0OOCHOBAHUE MPHUHATBHIX PE-
IICHHUH.

OreHKa «XOPOIIO» BBICTABIIIETCS 00YYArOMIEMYCsl, €CIIM OH TBEPJIO 3HAET MaTepHall, TpaMOTHO U
110 CYUIECTBY M3JIAraeT €ro, yMeeT MPUMEHATh NOJYyUEHHbIE 3HAHUS Ha IPAKTUKE, HO JOMYCKAET B OTBETE
WJIM B PELICHHUU 3a]lad HEKOTOPbIE HETOYHOCTH, KOTOPBIE MOXET YCTPAHUTh C MOMOILIBIO JONOJHUATEIb-
HBIX BOIIPOCOB IMPENOJaBaTeNsl.

OrneHKa «yJIOBIETBOPUTENHEHO» BBICTABISIETCS O0ydaromieMycs, IMOKa3aBIIeMy (pparMeHTapHbBIH,
Pa3pO3HEHHBIN XapakTep 3HAHUMN, HEIOCTATOYHO MPaBUIbHBIE (hOPMYITHUPOBKU 0a30BBIX MOHITHH, HApY-
LIEHHUS JIOTUYECKOU MOCIIEIOBATENIbHOCTH B U3JIOKEHUHM TPOTPaMMHOTI0 MaTepuaia, HO IpU 3TOM OH BJla-
JIEET OCHOBHBIMH TOHSATHUSAMH BBIHOCHMBIX Ha AK3aMeEH, HEOOXOJUMBIMH UTSl TATBHEUIero O0yYeHHus U
MOKET MPUMEHSATD MTOJIYICHHBIE 3HAHUS 110 00pa3ily B CTAHIAPTHOW CUTYyAITHH.

OlieHKa «HEYI0BJICTBOPUTEIBHOY» BBICTABIISICTCS O0YYArOIIeMYCsl, KOTOPbIA HE 3HACT OOJIbIICH Ya-
CTH OCHOBHOTO COJIEP)KaHUS BBIHOCHMBIX Ha HK3aMEH BOIPOCOB TEM AHMCIHUIUIMHEI, OMYCKaeT TPyObIe
OomMnOKU B (POPMYITUPOBKAX OCHOBHBIX IMOHATHI M HE YMEET HCIIOJIb30BaTh IOJYYCHHBIE 3HAHUS TIPH Pe-
LIEHUH TUMOBBIX MPAKTUUECKUX 3a/1a4.

8 IlepeyeHb OCHOBHOI 1 1ONOJIHUTEIBHOM JUTEPATYPHI

OcHoBHas

1. MuxkpoOuosnorus : yueOHoe nocodue / P.I'. T'ocmanoB, A.K. INamnymiun, A.X.
Bonkos, A.W. UGparumoBa. — 3-e u3n., crep. — Cankr-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 goctymna: st aBTOpHU3. T0JIb30BaTEIICH.

2. 'ocmanos, P.I'. [IpakTuky™m 1o BeTe€pUHAPHOM MHKPOOHMOJIIOTMH W MHKOJIOTHU :
yuebHoe nmocobue / P.I'. 'ocmanos, H.M. Konbrues, A.A. bapckoB. — Cankr-IlerepOypr : Jlanb,
2014. — 384 c. — ISBN 978-5-8114-1625-7. — TekcT : 3JEKTPOHHBIN // DNEKTPOHHO-

26


https://e.lanbook.com/book/112044

oubnmmoteuHas cucrema «Jlauby : [caiit]. — URL: https://e.lanbook.com/book/45680 (mata 06-
pamierns: 09.10.2019). — PesxuMm gocTyma: st aBTOPH3. ITOJIb30BATENCH.

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

4. KonprueB, H.M. Berepunapnass MukpoOuosorust 1 mukosiorus : yuyeonuk / H.M. Ko-
aer4eB, P.I'. 'ocmanoB. — 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. TIOJIb30BATEIICH.

5. I'ocmanos, P.I'. Mukonorust 1 MUKOTOKCcHKOJNOTUs : MoHorpadwus / P.I'. T'ocmaHOB,
A K. T'amuynnun, @.M. Hypramues. — Cankr-IletepOypr : Jlans, 2019. — 168 c. — ISBN 978-
5-8114-3820-4. — TekcT : 3IEKTPOHHBIN // DIeKTpOHHO-OMOIMOTEUHast cucreMa «JlaHby !
[caiiT]. — URL.: https://e.lanbook.com/book/116372 (mata obOpamenus: 09.10.2019). — Pexum
JOCTYTIA: JIJIsl aBTOPHU3. TIOJIH30BATEICH.

8.2 JIuteparypa i CaMOCTOSTENbHOI PadoThI

JlomoaHuTEIbHAS

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

2. Tepexos B. 1. ®usunonorus u reaetuka 6akrepuii : yued. mocodue / B. I 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. — Kpacuoaap : KyoI'AY —2019. — 68 c.

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

5. Komraes A.I'. buoTtexHonOTHs B CENLCKOM X03stiicTBe : yued. mocodue / A. I'. Komaes; Ky0.
roc. arpap. yH-T. - KpacHogap : KyoI'AY, 2014. - 472 c. - MCx. - ISBN 978-5-94672-712-9 : b/u 150
9K3.

6. MBmmna W.B. bonbioit npaktukym " Mukpo6uonorus” : yue6. mocodue / . B. BmuHa. -
CIIb. : 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(OPMAIUOHHO-TEJEKOMMYHUKAUUOHHOH ceTn «UHTep-
HET»
ITepedens OBC

Ne HanmenoBanue pecypca TemaTuka

1. N3paTensctBo «JlaHb» YHuBepcanbHas
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
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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 — MOCKOBCKHI Hay4HO-HCCIICIOBATEIbCKUI HHCTUTYT ITHIAEMHOJIO-
ruu U Mukpoounonoruu umenu [.H. 'abpudaeBckoro.

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

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

9. biomicro.ru — npoGyiemMbl COBpEMEHHONH MUKPOOHUOJIOTHH.

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

10 MeToauuecKkue YKazaHus 1Jisd oﬁyqalomnxcs[ 110 OCBOCHHIO TUCHUIIJIHHBI

1. KopocreneBa JI.A., OcHoBbl 3konoruu wmukpoopranuzmon/ JI. A. Kopocrenesa,
A.T. Komaes — CII6:JTans, 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: crenuaibHas 4yacTh : yue0.-mero. nocoodue / A. C.
Tumenko, E. H. HoBukosa, A. P. JIutBunoBa. — Kpacuomap : KyoI'AY — 2019. — 68 c.

11. IMepeyenb MHPOPMATMOHHBIX TEXHOJIOTHIi, HCIOJIb3yeMBbIX IIPH OCYIIECTBJICHUH
00pa30BaTeIbHOIO MpoLecca Mo JUCHUILINHE, BKJIIOYasi epeYeHb MPOrpaMMHOro odecre-
YeHHs1 H HHPOPMAIHOHHO-CIIPABOYHBIX CHCTEM

NHpopMallmOHHBIE  TEXHOJIOTMH, HCIHOJb3yEMblE€ IPU  OCYILECTBICHUU
o0Opa3oBaTeNpHOrO  Ipolecca MO0  JUCUUIUIMHE MO3BOJIAIOT:  O0ECHEeYUTh
B3aMMOJIEHCTBHE MEX/y YUaCTHUKaMHU 00pa30BaTeNIbHOTO MPOLIECCa, B TOM YHCIIe
CUHXpPOHHO€ U (WJIM) acCHHXPOHHOE B3aMMOJCHCTBHE TOCPEICTBOM CETH
"Unrepuer"; duxcupoBath XOJ 00pa30BaTEIBHOTO TPOIECCa, PE3YJIHTATOB
IIPOMEKYTOUYHOM aTTecTallMi 10 JWCUMIUIMHE W PE3yJbTaTOB  OCBOCHUS
oOpa3oBaTeIbHONM TPOrpaMMbl; OPTraHU30BaTh MPOLECC OO0pa3oBaHUsI MyTEM
BU3yallM3allMM  M3y4yaeMod  HMH(OpManuMu  TOCPEACTBOM  HUCIOJIb30BaHUS
npe3eHTaluui, y4yeOHbIX (UIBMOB; KOHTPOJIMPOBATh PpE3yJbTaThl OOy4YeHHUs 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 puitoKeHUH
cel, PowerPoint)

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

TemaTuKa

DNEeKTPOHHbIN agpec

HayyHaA aneKTpoHHasA

6ubnuoteka elibrary

YHuBepcanbHas

https://elibrary.ru /

12 MaTtepuaJibHO-TEXHHYECKOE O0ecneuyeHue 1J1s1 00ydeHHs M0 TUCHUTIUHE

HaumenoBanue yueGHBIX
MIpeIMETOB, KYpPCOB, JHC-
UTIIAH (MOJTyJICH ), TIpaK-
TUKH, UHBIX BUJIOB y4ueO-
HOM JeITeNbHOCTH,
IPElyCMOTPEHHBIX yueo-
HBIM IIJITAHOM 00pa3oBa-
TEIbHOU MPOrPaMMBI

HaunmenoBanue nomenieHumn
JUTSI TIPOBEJICHUS BCEX BHJIOB
y4eOHOH JeSATEIHHOCTH,
PEyCMOTPEHHON y4eOHBIM
IJJAHOM, B TOM YHCJIE IIOMEIIIE-
HUSL JJISI CAMOCTOSITENIbHOM pa-
OO0TBI, C YKa3aHUEM MEPEUHS
OCHOBHOT'O 000pYy/I0BaHMS,
y4eOHO-HATJISIHBIX TOCOOUH
Y UCTIOJIb3YEMOT0 MPOrPaMM-
HOro o0ecreueHus

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

PEeyCMOTPEHHON y4eOHBIM

IJIaHOM (B CITydae peain3aiuu
00pa30BaTeNbHOM POrpaMMbl B
ceTeBoi (hopMe TOMOIHUTEIHEHO
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
(unkyOarop — 1 mt.);
Crenuatu3upoBanHas Meoens (yueo-
Hasl TocKa, yueOHast MeOelb).

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

MHUKPOCKOT — 28 mIT.);
TEXHUYECKHE CPeCTBA 00yUCHUS
(mpoextop — 5 mwiT.;
610K MUTaHUA — 5 mT.);
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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(61ox muTanust — S mr.);
crieruam3upoBaHHas Mebenb (yaeo-
Hasl IocKa, yueOHasi MeOensb).

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

MUKpocKkon — 1 mrT.;

BECHI — 3 IIT.;

J03aTop — 5 1T
neHTpugyra — 1 mr.;
cTeH] TabopaTOpHBI — 2 IIT.;
Hacoc — 1 mr.;
KaJopuMeTp — 3 IIT.;
Memajgka — 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;yq9e0HAasT ayJUTOPHUS IS
MPOBEICHUS yIeOHBIX 3aHATHH.
Crenuatu3upoBanHas Meoenb (yueo-
Hasl TocKa, yueOHast MeOerb);
TEXHHYECKHE CPEACTBa 00yUCHUS,
Ha0OPBI IEMOHCTPALIMOHHOTO 000pY-
JIOBaHMS ¥ 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-
Has TocKa, ydeOHast MeOeb);
TEXHHUYECKUE CPECTBA 00yUCHUS,
HaOOPbI IEMOHCTPALIMOHHOTO 000pY-
JIOBAHMS M y4eOHO-HATIISTHBIX T10CO-
6wmif (HOyTOYK, IPOEKTOP, SKpaH);
nporpammHoe obecniedenue: Win-
dows, Office.
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