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Pabouas mporpamma aucuuIuinHel «MuKkpoOuosorus» paspadboTana Ha oc-
HoBe @I'OC BO no nHanpasnenuto noarotoku 35.03.04 Arponomust (ypoBEHb

OakayiaBpuaTa) yTBEpKACHHOTO pUKa3oM MuHHCTEpCcTBa 00pa30BaHus M HAYKU
P® 26.07.2107 r. Ne 699

ABTOp:
K. BeT. H., TOIIEHT A.C. Tumenko

-

Pabouas mporpamMma o0cCyX/IeHa U PEKOMEHJIOBAaHA K YTBEP)KICHHUIO PEIICHUEM
Kadeapsl MUKpOOHOIOTHH, STTM300TOJIOTHH U Bupycosoruu ot 27.04.2022 r., mpo-
Tokoa Ne9

'l.o—'_
3aBeayronuii kadeapoit “j &91}!3 A. llleBuenko

Paboyast mporpamma og00peHa Ha 3acelaHuu METOANYECKON KOMHCCUU (aKyJIbTeTa
ATpPOHOMHUH U SKOJIOTUH, TIPOTOKOT OT 11 mas 2022 r. Ne 8

[Ipencenarens MeTOIUYECKOM P

KOMHUCCHH, CTapIIUi Impenoaa- % 0/

BaTenb Kadenpsl obmero u E. C. boiiko
OpOIIIAeMOr0 3eMIIeJIeNHsI

PyxoBonurens

OCHOBHOMH NpOo(hecCHOHATBHOM

o0pa30BaTeIbHONU MPOTrPaMMBI W 7

KaHz. OMOJI. HAayK, JOLIEHT W — B. B. Kazakosa




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

Lenbro OCBOGHUS AUCHUTUTMHBI « MHUKpPOOHOTIOTHS sABIsIeTCs (POPMUPOBAHHE KOMILIEKCA
3HAHWK 00 OpPraHU3alMOHHBIX, HAYYHBIX U METOJANYECKUX OCHOBAX IO OOIIEH MUKPOOMOIOTUU
(Mopdonoruu, GpU3MONIOTUN, CUCTEMATUKE M KOJIOTUU MHUKPOOPTaHU3MOB), MPEACTABICHUN O
pacnpocTpaHEeHNH MUKPOOPTaHW3MOB B Pa3HBIX THUIAX IOYB M CONPSDKEHHBIX C HUMH CyOCTpa-
TaX, IPUBUTHE HABBIKOB aHAJIM3a MUKPOOHBIX COOOIIECTB U M3yYEHHE METOJI0OB HAYYHBIX HCCIIe-
JIOBAaHHUH B 00JIaCTH CEIILCKOX03IHCTBEHHON MUKPOOHOJIOTHH.

3anaum:

— U3y4eHHUE 0COOCHHOCTEH OMOIOTHH, YKOJIOTHH U 3BOJIOIIMHA MUKPOOPTaHU3MOB;

— IpuoOpeTeHne TNPAKTHYECKUX HABBIKOB TSI HM3Y4YCHUS CTPOCHHUS OakTepuil u
MHUKPOCKOTIMYECKUX TPUOOB, T€HETUKH MHKPOOPTraHU3MOB, THHKTOPHAIBHBIX, KYJIbTYPaIbHBIX,
OMOXMMHYECKUX, ITATOTCHHBIX CBOWCTB, aHTUTEHHOH CTPYKTYPHI;

— U3y4YEeHHE POJIM MUKPOOOB B IMPEBPAIICHUH BEIIECTB B MpUpoae U 3PdeKTrl nelicTBHs
dakTOpoB  cHUCTeMaTHKH, MOpPGOJOTHH W  (HU3UOJIOTHM, IIUPOTHl  PACIPOCTPAHEHUS
MHKPOOPTaHU3MOB B IIPHPOE BHELIHEH CpPe/Ibl HA IPOKApUOTHYECKHE KIICTKH;

— U3y4CHHE COCTOSHUS MHUKPOOHOTO KOMIUIEKCA IIOYBBI, MHUKPO(MIOPHI pacTEeHUi,
OpraHUYECKUX yA00pEeHHI 1 Ouonmpenaparos.

2 llepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00YUYeHHS MO TUCIUIIHHE, COOTHECEHHBIX
¢ IIaHUpyemMbIiMH pe3yiabTaTamu ocBoeHuss OIIOII BO

B pe3yJjbTaTe 0CBOCHUN TUCHUIIJIHHBI (l)OpMI/IpleTCﬂ CJICAYHOIIUEC KOMIIETCHIIUM

OIIK-1 — CniocobeH pemiaTh THIOBBIC 3a/1a4u MPO(ecCHOHALHOM JIeATEIIBHOCTH Ha OC-
HOBE 3HAHUN OCHOBHBIX 3aKOHOB MAaT€MaTHYE€CKHX U €CTECTBEHHBIX HayK C MPUMEHEHHWEM HH-
(dhopMaIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

OIIK — 5 — T'0TOB K y4acTHIO B IPOBEACHUU IKCIIEPUMEHTAIBHBIX UCCIEOBAHUM B MPO-
dbeccuoHambHOMN ACSITEIHHOCTH

3 Mecto qucuuniaunsl B crpykrype OIIOII BO 6akanaBpuarta

«MuKpOOHOTOTHS SIBISETCS TUCHUILIMHON o0s3aTenbHol yactu OIIOIT BO noaroroBku
00y4aromuxcsl o HalpaBJICHUIO 10 HarpaBieHuo noarotoBku 35.03.04 ArpoHomust, npoQuiio
noAroToBKU «CeNneKIys U TeHETUKA CeIbCKOXO3SIICTBEHHBIX KYJIBTYP).

4 Oobem qucuunauHbl (108 yacos, 3 3a4eTHBHIX eIMHUIIBI)

Bunsr yueGHOI paboTh Obmem, gacon
OuHas 3aouHas

KonTtakTHas padora 53 -
B TOM YHCIIE:
- ayIATOpPHAS,
Mo BUAAM Y4eOHBIX 3aHs- 53 -
THH

- JEKIIUHU 22 -

- IPaKTHYECKHE 28 -
- BHEAYIUTOPHAS 3 -

- 3a4eT 3 -
CamocrtositeibHas padora 55 -




Byl yue6HOM paboTh

O0beM, 4acoB

Ounas

3aouHasn

HToro mo iucuunjanHe

108/3

5 Copep:xkanmne IUCHUNITHHBI

[To uToram nzydaemMoro Kypca o0ydaronecs CAaroT IK3aMeH.
JucuunnuHa u3ydyaeTcs Ha 2 Kypce, B 4 cemecTpe.

ITo utoram u3yyaeMoil IUCHUUIUIMHBI CTYJAEHTHI (00ydarolmuecs) cIaT K-
3aMEH.
JlucuuninuHa u3ydaercs Ha 2 Kypce, B 4 ceMecTpe Mo yueOHOMY IUIaHy O4-
HOM (popmbI 0OyUeHusI.

CoaepixaHue U CTPYKTYpPa AHCHUIIHHBI:
Ounas ¢gopma 00yueHust

HaunmenoBanue TeMbI

Ounas ¢

opma

00y4eHwus1, vac.

z E
S5l e
N(_) > ) [S) B TOM 4YHCJIC B
n/n © yRasameM =5 2 dopwe MpaxT- CamocTrosTenbHas
OCHOBHBIX BOIIPOCOB 2 5| & | Jexuuu | weckoii moaro-
g S TOBKH pabora
HcTopusi pa3BUTHS MHKPO-
OMOJIOTHHM: OCHOBHBIE JTa-
bl
coaep:KaHue
[Ipeamer u 3HAYEHHE MHUKPO-
ouonmornn. Kparkas wucropus
pa3BUTHUS MUKpPOOHOIIOTHH,
JIBa TIEpUOJIa B PA3BUTHH MHUK-
poOuosiorun:  Mopdosoruye-
ckuii nepuoj (pabotel A. B.
Jleenryka, M. M. Tepexos-
ckoro, [[. C. CamoiimoBnua u
ap.); busunonoruueckuii nepu- | OIIK-
1 | oA (pa6oter  JI. Ilacrepa, 1 4 5 5
P. Koxa, M. MeunukoBa). Co- | OIIK-
BpeMeHHbIH dTan. (OCHOBHBIE 5

HaIpaBJIEHUs HCCIIEIOBAaHUN B
MUKPOOHOJIOTHH:  MEIUIIMH-
CKasl, BeTepUHApHasi, CaHUTap-
Hasl, TEXHUYECKasl, CEIIbCKOXO-
3SIMCTBEHHAsI, NPHUPOAOBEIUE-
CKasl, OWMOTEXHOJOTHUS U JIp.
Pa6oter C. H. Bunorpaackoro,
B. JI. Owmenguckoro, M.
beiiepunka. Pabdorer E. H.
Mumycruna. /.M. Hukutnna,
J.I. 3BATHHIICBA,
I'. A.3aBap3uHa ¥ JOpyrux




n/n

HauMmeHnoBanue TeMEbI
C YKa3aHHeM
OCHOBHBIX BOIIPOCOB

dopmupyemsbie
KOMIIETEHIUHU

Cemectp

Ounas gopma
o0y4eHwus1, Jac.

Jlexknuu

B TOM YHCJIC B

¢dopme npakTu-

YECKOM MOAT0-
TOBKH

CamMocTosTenpHas

paborta

yueHblXx. OCHOBHBIC HaIpas-
JICHUS MCCJIEIOBAaHUN MUKPO-
OMOJIOTHH TOYB: reorpadude-
CKMH, BEPTUKAIBHO-SIPYCHBINU,
JIOKYCHBIM, CYKIICCCUOHHBIN,
MONYJIALIMOHHBINA,  CTPYKTYp-
HO-(DYHKIIMOHAJIbHBIN, TeHe-
THUYECKUM U JIp.

CoBpeMeHHasi CHCTEMATH-
Ka NMPOKAPUOTHBIX MHKPO-
OpPraHM3MoOB, MHMKPOMHIIE-
TOB M BUPYCOB

IlonsTHE CcHUCTEeMaTHUKH, KJac-
cupuKanuy, HICHTHPUKATTU
U HOMEHKJATypbl MHUKpOOpra-
HU3MOB. [lpuHuunel knaccu-
¢ukamuun Oakrepuii 1o bep-
JUKM U TEHOCHUCTEMATHUKH, OC-
HOBHBIE€ TaKCOHBI, LIUTOJIOTHS,
MOpdo JIOTHSI U HOMEHKJIaTypa
Oakrepuii. Hetunuunsie dop-
MBIl  OaKkTepuil: PHUKKETCHUH,
XJIAMHJIMM,  1HaHOOAKTEpHH,
AKTUHOMMIIETHI, MHKOOaKTe-
pun. Uepapxus takcoHos. I1o-
HATHE BHJA, KJIOHA, IITaMMa,
O0uo-, cepoBapa. IIpoGaemsr
CUCTEMATUKH MIPOKApHOT.
Obmas XapaKTEepUCTUKA:
CTpPOEHHE, Pa3MHOXEHUE, THI
MUTaHUs, HOMEHKJIATypa MHK-
pomuiieroB. CBoiicTBa rpudOB
o0Ie ¢ pacTeHHsIMH U KU-
BOTHBIMH, crienuraeckue
cBoiicTBa TpuOOB. [TpuHITHUIIBI
KIacCU(pUKAUA U OCHOBHBIE
TaKCOHBI. DKOJIOTHYECKUE
rpynnsl rpuboB. OcobeHHOCTH
CTpOEHUS u AKOJIOTUHU
npoxoxed. OTKpBITHE U CTpOe-
Hue BHUpPyCcOB. OCOOEHHOCTH
BHPYCOB PACTECHHI.

OIIK-

OIIK-

®u3noJa0rusi MHUKPOOpra-
HHU3MOB
XUMHUYECKHUI COCTaB KJIETOK,
PO OTJEIBHBIX SJIEMEHTOB U
COEJIMHEHUH B )KU3HU MUKPO-

OIIK-

OIlIK-




n/n
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00B. MexaHU3MbI ITOCTYILIC-
HUS TUTATEILHBIX BEIIECTB B
KJIETKY. THITBI MUTAHUS U T10-
Jy4eHUs JHEPTHH MUKPOOPTa-
HU3MaMH: (OTO- U XEMOTPO-
(b1, aBTO- U TETEpOTPO(HI,
JUTO- U OPraHoTPOQbl, IPHU-
Mepsl. bakrepuanbHbiii Gorto-
u xeMocuHTe3. OTKphITHE U
3HaueHue. Tumnel OMogoruye-
CKOTO OKHCIIeHUs (OpokeHue,
JIbIXaHUe, aHadPOOHOE JTbIXa-
Hue). Onpenenenue, OMOXHU-
MUYecKas CynHocTs. CrupTro-
BOE, MOJIOYHO-, MACJISTHOKHC-
JI0€ U METaHOBOE OpoKeHue,
a’poOHOE U aHaIPOOHOE JIbI-
XaHHe, ONpeeNieHue, XUMU3M,
BO30YIUTENH, TPAKTHUECKOE
3HAuCHHUE.

PacnpocTpanenue MHKpO-
OpPraHu3MoB B IpUpoje
Muxkpoduiopa 1O4YB, BOJBI,
BO3/yXa. CanurapHo-
IIOKa3aTejabHble  MHKpOOpra-
Hu3Mbl. Knaccudukanus nou-
BEHHBIX ~ MHUKPOOPI'aHHU3MOB,
9KOJIOTO-TPOHUUECKUE TpyI-
nel (C.H.Bunorpanckuii, E.H.
Munryctun). Pacnpenenenue
MUKpPOOPTaHW3MOB MO I0Y-
BeHHOMY npodumo. Boaa, kak
€CTECTBEHHas cpesia oOuTaHus
MHKPOOPTraHu3MoOB,  MHKpO-
Ouosiornyeckue  TOoKa3aTesu
3arpsiI3HEHHOCTH BOJbl. Mexa-
HU3MBI CaAMOOYMUIICHHS BOJBI.
CaHnTapHO-TIOKa3aTeNIbHbIE
MUKpPOOPTaHU3MBbl JJI BO3[Y-
xa. TpebGoBanus, mpeabsIBisie-
MbI€ K CaHUTapHO-
MOKa3aTeIbHbIM  MHKpOOpra-
HU3MaM.

OIIK-

OIIK-

®opMbl B3aMMOOTHOILIEHU
MHKPOOPraHU3MOB
Coo0111ecTBO MUKPOOPTaHU3-
MoB. Tpoduueckue cBs3u.

OIIK-

OIlIK-
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MeTabuo3, ero 3HauCHUE B
OMOJIOTHYECKOM KPYTOBOPOTE
BemecTB. CumOmo03, ero ¢op-
MbI. MeTa0oIn4ecKue CBSI3H.
MyTtyanus3m, KOMMEHCAIU3M,
Mapa3uTu3M, IpuMepbl. AHTa-
roun3M. AuTubuotuku. Omnpe-
JIeNICHUE M KacCUpUKaIs
a”HTUONOTUKOB. Enanna neii-
cTBUS aHTHOMOTHKA. [pyrue
(hopMbI B3aUMOOTHOILICHU I
OpPraHM3MOB: CHHEPTH3M, CaT-
TEJIU3M, ITPOTOKOOTIEpaITHs,
CUHTPO(MHS, XUITHUYCCTBO.

IIpeBpamenne MuUKpoopra-
HU3MAMH COeIMHEHUH yr-
Jiepojaa

Tunsl 6MOJIOTMYECKOr0 OKHUC-
JICHUS] OPTaHUYECKUX BEIECTB
MukpobamMu. OCHOBHBIEC THITBI
OpoxeHus: A’poOHOE OKHCIIC-
HHE KieTyaTku. Henonxoe
OKHCJICHUE U COOKHCIICHUE
OpraHMYeCKHUX BelecTB. bpo-
KEHHeE, JbIXaHHe U aHadPOO-
Hoe JpixaHue. JJoHOpHI U ak-
1enTopsl Bogopoaa. Mexa-
HU3MBI OMOJIOTHYECKOTO OKHC-
JICHUS], UX DBOJIOIUS U MPH-
Mepbl. CiupToBOE OpOoXKEHHE,
MOJIOYHOKHUCIIOE, MACIISTHO-
KHCJI0€, METAHOBOE. XHUMH3M,
BO30YIUTENH, TPAKTUUECKOE
3HAYEHHUE Pa3HbIX TUIIOB OpoO-
XKeHus. ASpoOHOe U aHa’po0-
HOE OKHCJICHHE KJIETYaTKH —
3BEHO KPYroBOpoOTa yriepoa
B IIPUPOJIE.

OIIK-

OIIK-

IIpeBpamenne mMukpoopra-
HU3MaMM COeJIMHEHHUIl a30-
Ta

OcCHOBHbBIE CTaguU KPYroBO-
poTa azora: amMMOHHUUKAIKS,
HUTpUPUKALUS, JEHUTpUPU-
Kauus, asordukcanus. Ilpe-
BpalllEHUE COETUHEHUI CEPBI U
docdopa. PacnpocTtpaHeHue

OIIK-

OIIK-
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paznuuHbIX (opMm azora B
npupoje. KpyroBopor azora B
MOYBE W BOJOEMAaX, OCHOBHBIC
cTaauu, BO3OYIUTENH, OITH-
MaJbHBIC YCJIOBUS TpeBpalie-
HUS COCIMHEHHUH a30Ta, IpakK-
TUYECKOE 3HAYCHHE MJIA 3EM-
nenaenus.  MoOunuzamust |
nMMoOum3anus azora. CeBo-
000pOTHI.

IIpeBpainieHue MHUKpPOOpPra-
HU3MAMHU COeJUHEHHIl ce-
pbl, ¢ochopa u apyrux
3JIEMEHTOB

OcHOBHBIE CTaauU MpeBparle-
HUS COCAMHEHUN Cepbl MUKPO-
opranuzmamu. Cynbsdaranus u
necynbdartarusa. Bo3oyaurenun
3THUX MPOIIECCOB B MIOYBE U BO-
noemax. 3HaueHue cepobdakTe-
puii U aHAPOOHBIX (POTOCUHTE-
3UPYIONIUX OaKTepUi B JETOK-
CUKAIlUUU CEpOBOIOPOAA.
Munepanmuzanus  docdopco-
JepKaIUX OPraHUuYEeCKUX CO-
€IMHEHUH MUKPOOpraHu3Ma-
MH.

OIlIK-

OIlIK-

MukpoopranusmMel M pac-
TeHUusl

Pacrenus-snuukaropbl "
MHUKpPOOPTaHU3MbI-KOHCOPTBHI.
OnudutHbEIE MHKPOOPraHU3-
Mbl. Mukpodiopa pusoriaHsl
u pusocheps! pacreHuid. Kon-
copuMsi Kak COBOKYIHOCTb
NOMYJIALUN,  JKU3HEIEATEIb-
HOCTb KOTOPBIX ONPENENAeTCs
LEHTPAJIBHBIM BHJIOM — J7H-
¢ukatopom. KoHcopThl u
KOHIIEHTPBI buotpodsi,
SKKPUCOTPOPBI, CApPOTPOPHI.
DKOJIOTHYECKHE OCOOEHHOCTH
snuduroB. [luHamuka paszBu-
TUS MUKPO(IOPHI PU3OIIAHBL.
Puzochepnsiii apdexr. Arpo-
HOMHYECKH T0JIe3HbIE (POPMBI
MUKpPOOPIaHHU3MOB TPUKOPHE-

OIIK-

OIIK-
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BOW 30HBI. buonpenapartel Ha
OCHOBE (DUKCATOPOB a30Ta,
AQHTAarOHHCTOB  (pUTOINATOIC-
HOB, I[1apa3suTOB BpEIUTEIICH
pacTeHui.

10

MuKpoOpraHusmMbl U IOY-
BooOpa3zoBanue. MuKkpo-
¢uopa mnouB pasaTUUYHBIX
THIIOB

Paseutne mnpexacraBieHun o
MOYBE KaK >XUBOM OOBEKTE
OKpYXaIoIEe 4YelloBeKa cpe-
IBL. PabGoTtsl
C. H. Bunorpasckoro
(«MHKpOOHOIOTHST TTOYBBI»),
B. JI. Omensuckoro, M. beii-
epunka, C. Bakcmana (« Soil
Microbiology») u apyrux
YUEHBIX. OreyecTBEHHbIE
IIKOJIBl TTOYBEHHBIX MHUKPO-
o6uonoros, paborst E. H.
Mumyctuna, H. A. Kpa-
cuibHUKOBa, I'. A. 3aBap3u-
Ha,

. T'. 3parunnera, B. T. Em-
nesa, B. K. IlIuasHMKOBOM,
T. T'. Jlo6poBosnbckoit U ap.
OcHoBHbIE HaIpaBIICHUS
pPa3BUTHUS U KOHLEMLHUH MOY-
BEHHOU MUKPOOHOJIOTHH.
Ponep Mumkpoopranusmos B
nouBooOpazoBaHuu. Mukpo-
dopa MOYB pa3TUYHBIX TH-
noB. buonmarHoctuka mous.
MuxkpobHasi Ouomacca U Me-
Ta0ONUTHI, pacmaj TMepBUY-
HBIX MUHEPAJIOB U BO3HUKHO-
BEHHME BTOpHUUHBIX. Hakorm-
JeHHeM Tymyca — crhernudu-
YECKOro BeIIeCTBa IOYBHI.
UuCIEeHHOCTh M KAa4YeCTBEH-

OIlIK-

OIlIK-
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HBI{ COCTaB MHKPOOOIIEHO-
30B T[I0YB pa3HbIX THIIOB.
buogmarnoctuka moyB, OC-
HOBHBIC HAIIPABJICHHS HCCIIC-
noBanuii. buopasnooOpasue,
9KOJIOTUYECKHUE MUILICHH.

11

Bausinue arponpueMoB Ha
IMOYBEHHYI0 MUKPO(I0pYy
Brusiaue cmoco6oB 06pabdoT-
KU, yA00peHuil, MecTULUIOB,
CEBOOOOPOTOB Ha IOYBEH-
HYI0 MHKpoduiopy. MexaHu-
yeckass 00pabOTKa TIOYBHI.
PaboTel B.P.Bunbsamca,
T.C.MansuieBa u Apyrux uc-
cienosarenend. Menmnopanusi.
BrnusiHue BIaKHOCTH TOYBBI
Ha MuKpodropy. Xumuye-
ckasg menuopanus. MuHepa-
JAu3anusl OpraHU4ecKHX Be-
IIECTB: aMMOHH(HKAIUS,
THJIPOJIHN3 KJIETYATKH, JTUTHH-
Ha, JIpyrux nonumepos. Ile-
CTHLHIBI,  TpaHcOpMaIus
MUKpPOOpPraHu3MaMH, Ko3(-
bunueHT 0€30MacHOCTH.
CuHTETHYECKHE XUMHUYECKHE
coeuHEHUs (KCEHOOMOTUKH)
U UX JETOKCHKAIUs MHUKpPO-
opranuzMamu. IlouBoyTOM-
JeHHEe: MPUYMHBI U TOCIE-
ctBus. Ponb ceBooGopoTta B
BOCCTaHOBJICHUH  IIJIOJIOPO-
JIVISI TIOYBEL.

OIIK-

OIIK-

BreaynuropHas KOHTakTHas
paborta

Hroro

22

55

ConepkaHue ¥ CTPYKTYpPA IMCHHUIJIMHBI: JIA00paTOPHbIE

3aHATHA 110 popMam 00ydeHust

10




JlabopaTtopHbie
3aHATUS

B TOM YHCJIC B
¢dopme npaxTu-
YyeCcKoM MOAro-

@]
2K
22| ¢
Ne HanmenoBanue temsl 2 o§ 3 OBt
n/m C YKa3aHHEM OCHOBHBIX BOIIPOCOB s 2 3
SV @)
o O
S =
MuxkpoOuonorudeckasi JiabopaTopusi H
ee 3a7auu. MUKpocKoIl U paboTa ¢ HUM.
Mopdonorust mapoBuaHbIX (hopMm Oak-
o OIIK-1
1 | Tepwmit. Texnuka 6e30MacHOCTH B J1abo- 4 2
. | OIIK-5
paropuu.  MerToabl  UCCIENOBaHMM,
MIpUMEHsIeMble B MUKPOOHOJIOTUYECKOM
MIPAKTHUKE.
Mopdosnorust najgoyKOBUAHBIX U HU3BH-
2 TeIX opm OakTtepuii. Metoas! okpacku | OIIK-1 4 2
OaxTepuii: mpocteie U nudpdepenuuanp- | OITK-5
HBIC
Mopdomnorus aktunomuiietroB. Mopgo- | OITK-1
3 4 2
JIOTHsI MUKPOMHUIIETOB OIIK-5
4 IIuranue MUKPOOPraHU3MOB. OIlK-1 4 2
OIIK-5
5 Uzydyenne mukpoopranusmoB o0bekToB | OITK-1 4 9
cpeasl OIIK-5
6 VYuer pe3ynpTaToB aHanu3a Bo3ayxa, Bo- | OITK-1 4 2
JIBbI, TIOYBBI OIIK-5
7 N3ydeHue 4ucToi KyJIbTypbl OakTepuil OIIK-1 4 2
OIIK-5
Yder pe3ynbTaToB OMbITa MPEIbITYIIErO
8 ausitusi. Mzydyenue Bo3Oyauteneii Opo- OTIK-1 4 2
3 - Msyuenne posOyauteneit 6po- | 4w o
KEHUS
Nzyuenne Bo3Oyauteneit Opoxkenus, u | OIIK-1
9 4 2
HEIOJIHOTO OKHMCJICHHS] OPTaHMYECKUX OIIK-5
10 TemaTtnueckas aTrecTaus OIIK-1 4 2
OIIK-5
W3y4yeHne OCHOBHBIX MHUKPOOHOIOTHYE-
11 | ckux mpormeccoB B mouBe. [locTraHoBka OTIK-1 4 2
pott ' OIIK-5
OTIBITA.
Yder pe3ysIbTaTOB OIBITA TIO BBISBICHUIO
12 | MHKpPOOMONIOTHYECKHX  IPOILIECCOB B OTIK-1 4 2
P POt OIIK-5
TIOYBE..
Yder pe3ysIbTaTOB OIBITA TIO BBISBICHUIO
13 | MHKpPOOMONIOTHYECKHX I B B OTIK-1 4 2
pobuosiornyec poruecco OITK-5
IOYBe.
14 | Wzyuenme MHUKPODIOPH  PACTCHUH.
buonornueckne mpemnaparsl B pacTeHU- OTIK-1 4 2
pertap P OIIK-5
€BO/ICTBE
Hroro 238
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6 IlepedyeHnb yueOHO-METOAUYECKOT0 00ecTiedeH s IJIsl CAMOCTOSITEJILHOI PadoThI
00y4YaAOIIHUXCS 0 TUCHHILINHE

1. TepexoB B. 1. ®usnonorus u reHetuka 6akrepuit : yued. mocodue / B. U Tepexos, A.
C. Tumenko. — Kpacnomap : KyoI'AY, 2019. — 130 c.

2. TepexoB B.U., Tumenko A.C. Ceparouenko M.B. ®usnosnorus OGakrepuii (yueOHOE
nocobue). — Kpacunomap : Ky6I'AY, 2017. — 70 c.

3. Tumenko A. C. MukpoOuonorus: crnenuanbHas 4acTh : yued.-meto]. mocodue / A. C.
Tumenko, E. H. HoBukosa, A. P. JIutBunoBa. — Kpacunonap : Ky6I'AY — 2019. — 68 c.

1. Muxkpobuomnorus : yuyebnoe mocobue / P.I'. I'ocmanos, A.K. lammymnun, A.X.
Bonkos, A.1. U6parumoBa. — 3-¢ uza., crep. — Cankr-IlerepOypr : Jlanp, 2019. — 496 ¢. —
ISBN 978-5-8114-1180-1. — TekcT : 3J€KTPOHHBIH / DIEKTPOHHO-OMOIMOTEYHAS CHUCTEMa

«Jlanpy : [caiiT]. — URL.: https://e.lanbook.com/book/112044 (nara oopamienus: 09.10.2019).
— Pexxum goctyma: st aBTOpHU3. T0JIb30BATEIICH.

2. I'ocmanos, P.I'. [IpakTukym 1mo BeTepUHAPHOM MUKPOOHOJIOTHH W MHUKOJIOTHH :
yuebnoe nocodue / P.I'. 'ocmanos, H.M. Konsrues, A.A. bapckoB. — Cankr-IlerepOypr : Jlans,
2014, — 384 c. — ISBN 978-5-8114-1625-7. — TekcT : 3JIGKTPOHHBIHN // DIEKTPOHHO-

oubanoreunas cucrema «Jlamby : [caiir]. — URL.: https://e.lanbook.com/book/45680 (mata 006-
pamenus: 09.10.2019). — Pexxum goctymna: i aBTOPU3. MOJIb30BATEICH.

3. KonerueB, H.M. Berepunapnas mukpoouosiorust 1 mukosnorus : yueonuk / H.M. Ko-
aeiyeB, P.I'. T'ocmanoB. — 3-e usn., crep. — Cankr-IletepOypr : Jlans, 2019. — 624 c. —
TekcT : 2MeKTpOHHBIN // DIeKTpoHHO-OMONMHMoTeuHass cucreMa «Jlampy © [caiit]. — URL:
https://e.lanbook.com/book/125742 (nara obpamenus: 09.10.2019). — Pexum nocrtymna: amns
aBTOPU3. NIOJI30BATEIICH.

4. KonprueB, H.M. Berepunapnas mukpoOuonorus u mukonorus : yuyeonuk / H.M. Ko-
aeraeB, P.I. 'ocmaHoB. — 2-¢ u3n., crep. — Cankt-IletepOypr : Jlans, 2018. — 624 c. — ISBN
978-5-8114-1540-3. — TekcT : 2NeKTPOHHBIH // DNeKTpoHHO-OnbInoTeuHas cucrema «Jlanpy :
[caiiT]. — URL.: https://e.lanbook.com/book/109627 (nara oopamienus: 09.10.2019). — Pexum
JOCTyTMa: 71l aBTOPH3. MOJIb30BaTENeH.

5. I'ocmanos, P.I'. Mukosorust 1 MUKOTOKCHKOJOTHs : MoHOrpadus / P.I'. I'ocmaHOB,
A K. T'anmuynnmun, @.M. Hypranues. — Cankr-IlerepOypr : Jlanb, 2019. — 168 c. — ISBN 978-
5-8114-3820-4. — Tekct : 2IEKTPOHHBIN // DNeKTpOHHO-OMOIMOTeUHast cucrteMa «JIaHby :
[caiiT]. — URL.: https://e.lanbook.com/book/116372 (mata obpamienus: 09.10.2019). — Pexum
JOCTYTIA: JIISl aBTOPU3. TIOJIH30BATENCH.

6. CaBenbeB, B.A. PacrenueBojctBo : yueOHoe nocobue / B.A. CaBenveB. — 2-¢ u3f.,
nor. — Cankr-IlerepOypr : Jlans, 2019. — 316 ¢. — ISBN 978-5-8114-2225-8. — Tekcr :
DIIEKTPOHHBIN //  DNeKTpoHHO-OMOnuoTeuHass cuctema «Jlawp» @  [caiit]. —  URL:

https://e.lanbook.com/book/112052 (mara obparienus: 09.10.2019). — Pexum goctyma: ais
ABTOPH3. TOJIb30BATEIIEH.

7 ®OH/ OLIEHOYHBIX CPEeACTB VISl MPOBeIeHHUs MPOMEKYTOYHOMH aTTecTAlMN

7.1 IlepeyeHb KOMIIETEHIMIA C YKa3aHHeM 3TanoB UX GopMHPOBaHHUS

Oranbl GOPMUPOBAHKS KOMIIETEHIIUN 110 JUCITUTUIMHAM,

Howmep cemectpa
p B MpakTUKaM B mpoiecce ocBoeHus OI1

OIIK-1 — Cnoco6en pemiath THNOBbIE 331241 NMPO(eCCHOHATBLHOI 1eTeJIbHOCTH HA OCHO-
B¢ 3HAHMH OCHOBHBIX 32KOHOB MATEMaTH4Ye€CKHX M €CTECTBEHHBIX HAYK C NPHMEHECHHEM
HH(OPMALMOHHO-KOMMYHHKALMOHHBIX TEXHOJIOTHi;

1 Marematrka 1 MaTeMaTHYECKasl CTATUCTHKA
1 HNndopmaruka
1 Xumust
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Howmep cemectpa

Oransl GopMUpPOBAHUS KOMIIETEHIIUH IO JUCIHUILTHHAM,
NpakTukam B npouecce ocBoeHus Ol

1 Heopranuueckass u opraHudeckas
1 dusuka
1,2 Boranuka
2 AHanuTHYecKas Xumus, Gusndeckast U KOJUIOUIHAS XUMUS
2 ArpoMeTeoposIoTHs
2 CenbCKOXO03SIICTBEHHAST YKOJIOTHS
2 VYyeOHast mpakTuka O3HaKOMHUTEIbHAS IPAKTUKA
3 OO0wasa regeTuKa
4 ®u3noI0TUs U OMOXUMHUS PACTECHUH
4 MukpoOuoorus
4 OCHOBBI OMOTEXHOJIOTHUH
5 Menuopanus
5,6 PacrenueBoacTBo
7 OCHOBBI CEJICKIIUU ¥ CEMEHOBOJICTBA
8 BeImonHeHue 1 3ammTa BhIITYCKHOM KBATU(UKAITMOHHON paOOThI

OIIK — 5 — T'oToB K y4acTHIO B IPOBE/ICHUH IKCIIEPUMEHTAJIBHBIX HCCJIE0BAHUI B IIPO-
(hecCHOHAJILHOM e TeJIbHOCTH

4 MuxkpoOuosnorus

4 Meroavka OnbITHOTO Jena

4 OcHOBBI OMOTEXHOJIOTHUHI

4 VYuebHas npakTuka TexHonornyeckas npakTuka

7 [TpousBoacTBeHHas npaktuka HayuHo-uccnenoBarenbckas pabora
8 BrinosiHeHue U 3amuTa BbITyCKHOM KBAIM(PUKAIIMOHHOM paboThI

* Otan (opMUpPOBaHMS KOMIIETEHIMI COOTBETCTBYET HOMEPY ceMecTpa

7.2 Onucanue mnokasarejeil U KpUTepHEB OLEHMBAHMS KOMIIETEHIMIi B pamMkax
U3YyYeHHsl JaHHOM JMCHUIIIHHBI

IInanupyemslie
pe3yJIbTaTh
OCBOEHMUS KOM-
RSN 0005051

YpoBeHb OCBOEHUSA

HEYJIOBIIETBO-
PUTENBHO

YIOBJIETBOPH-
TEJIHO

XOpOIIO

OTJINYHO

OrneHoyHoOE
CPEICTBO

OIIK-1 — CnocodeH pemiath TUIOBbIE 32124 NPo¢ecCHOHATBHON AesiTeJILHOCTH HA OCHOBE 3Ha-
HMii OCHOBHBIX 3aKOHOB MaTeMATH4YeCKHX U eCTeCTBEHHBIX HAYK ¢ NPUMeHeHHeM HMHGOpMaLUOH-
HO-KOMMYHHMKAIIHOHHBIX TEXHOJIOTHH

OIIK-1.1 [Te-
MOHCTPUPYET
3HAHUE OCHOB-
HBIX 3aKOHOB
MareMaru4de-
CKHX, €CTECTBE-
HOHAYYHBIX U
ofmrenpogeccu-
OHAJTbHBIX JTUC-
LUILINH, HE00-
XOJUMBIX JIJIsI
PpELIeHUsI TUIIO-
BBIX 33]1a4 B
obnacTu arpo-

He Bmageer
3HAHUSAMU U
umeer dpar-
MEHTApHBIE
MIPEACTABICHUS
00 OCHOBHBIX
3aKOHAaX Mare-
MaTUYECKUX,
€CTEeCTBCHOHA-
YUHBIX 1 0011e-
npogeccuo-
HAJIbHBIX JIUC-
LHUIUIHH, HE00-
XOJAMMBIX IS

Nmeer
MOBEPXHOCTHBIE
3HAHUS U
HEITOJTHBIE
MPEACTABICHHUS
00 OCHOBHBIX
3aKOHAX
MaTeMaTHYECKUX
)
€CTeCTBCHOHAYY
HBIX U
obmenpodeccro
HaJIBHBIX
JIACHATIINH,

CdopmupoBanu
bI€, HO
coJieprKariue
OTACJIbHBIC
pOoOEITBI
Mpe/ICTaBICHUS
00 OCHOBHBIX
3aKOHAaX
MaTeMaTHYECKH
X’
€CTeCTBEHOHAYY
HBIX H
obmenpogeccn
OHAJIBHBIX

3Haer Ha
BBICOKOM ypPOBHE
U UMECT
c(OpMHUpPOBaHHbIC
CHUCTEMATHYCCKUC
Mpe/ICTaBICHUS
00 OCHOBHBIX
3aKOHAX
MaTeMaTHYEeCKHUX,
€CTeCTBEHOHAYYH
BIX U
obwenpodeccruon
AITBHBIX
JUCIUTIINH,

Ompoc,  10-
Knax, pede-
par, TecTOBbIE
3aJjaHusl, KOH-
TpOJIbHBIE 3a-
JaHUsI

Komnerent-
HOCTHO-
OPUEHTHPO-
BaHHBIC 3aja-
HUS,
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[Inanupyemsle

YpoBeHb OCBOCHUS

pe3yIbTaThI OrneHounoe
OCBOCHUsI KOM- | HCYMOBJICTBO- | YAOBICTBOPH- XOpOIIIO OTJINYHO CpPENCTBO
eTeHIUN PHUTEIBHO TEJIBHO
HOMUH pCLICHHS TUIO- | HEOOXOMUMBIX JHCIMIUTHH, HEOOXOIMMBIX Kelc-3a1aHus
BBIX 337124 B JUTSL PEILICHUSI HEOOXOIMMBIX JUTSL PEIICHUS
obnactu arpo- THUIIOBBIX 33/1a4 B | JUIsl peIeHUs THUIOBBIX 337124 B
HOMUH obyactu TUIOBBIX 33/1a4 | o0jacTH
arpoOHOMHHU B o0sactu arpoHOMHHU
ArpOHOMHH
OIIK-1.2 Uc- He ymeer Ymeer Ha YmMmeer Ha Ha Bricokom
HOJIB3YeT 3Ha- UCIIONB30BaTh | HU3KOM ypOBHE JOCTaTOYHOM YpOBHE
HHSI OCHOBHBIX 3HAHUA HCIIONB30BaTh YpOBHe, B chopmMHpoBaHHOE
3aKOHOB MaTe- OCHOBHBIX 3HAHUA eJI0M yMEHHUe
MaTHYEeCKUX U 3aKOHOB OCHOBHBIX yCIeNHoe, HO UCIIONB30BATh
€CTECTBEHHBIX MaTeMaTHYecKd | 3aKOHOB cozepxaliee 3HAHUS OCHOBHBIX
HayK s pelie- X U MaTeMaTHYeCKUX | OTACIbHBIC 3aKOHOB
HHS CTAHAAPT- €CTECTBCHHBIX | M €CTECTBEHHBIX | MPOOEJBI MaTeMaTHYECKHUX
HBIX 337124 B HayK AJIst HayK st UCIIONIb30BAaHUE | U €CTECTBEHHBIX
arpoOHOMUU peleHus peleHus 3HAHUU HayK I
CTaHAAPTHBIX CTaHJAaPTHBIX OCHOBHBIX peuicHus
3a1a4 B 3a71a4 B 3aKOHOB CTaHIapTHBIX
arpOHOMHH arpOHOMHHU MaTeMaTHYecKu | 3a7ad B
XU arpOHOMHH
€CTECTBEHHBIX
HayK JJIs
peLIeHns
CTaHJapTHBIX
3a/1a4 B
arpOHOMHH
OIIK-1.3 [Ipu- OtcyTcTBHE @®parmenTtapHoe | B nenom YcenemHsoe u
MeHsieT UH(Op- | HaBBIKOB MpH- BJIaJICHUE YCIIELHOE, HO CHCTEMATHYECKOE
MAallMOHHO- MCHCHUS UH- HaBbIKaMH HCCHUCTCMATHYC BJIaACHHUC
KOMMYHUKaIH- (bOpMaLlI/IOHHO- NIPUMCHCHUA CKOC BJIaACHHC HaBbIKaMU
OHHBIC TEXHOJIO- | KOMMYHUKAalU- | UHGOPMALMOHHO | HaBBIKAMU NPUMCHCHHUS
TMU B PEIICHUH | OHHBIC TEXHOJIO- | - NpUMEHCHHUS UH(POPMALMOHHO-
THIIOBBIX 33/1a4 | MM B PEICHHMH | KOMMYHHKAlMOH | HH)OPMAIMOHH | KOMMYHUKALHOHH
B 00JIaCTH arpo- | THIOBBIX 38Ja4 | HbIC TEXHOJIOTHU | O- BIC TEXHOJIOTUH B
HOMUH B 00JIaCTH arpo- | B pellCHHH KOMMYHHKALKO | pelICHuH
HOMHH THIIOBBIX 3aJ1a4 B | HHbBIC THUIOBBIX 337124 B
obnactu TEXHOJIOTUH B obnactu
arpoOHOMHUH peuIcHun arpoHOMHHA
THIIOBBIX 3aJa4
B o0acTu
arpOHOMHUH

OIIK — 5 — T'oT0B K Y4acTHIO
HAJILHOM J1eSITeJIbHOCTH

B IIPOBEACHUMU IK

CIIePUMEHTAJIbHBIX HCCJIe10BaHuii B npodeccuo-

OIIK-5.1TIox He ymeer mpo- | Ymeer Ha | YMmeer Ha | Ha BBICOKOM
PYKOBOJACTBOM BOJIUTh  DKCIIe- | HU3KOM YPOBHE | JOCTaTOYHOM ypOBHE
CIeUaInCcTa pUMEHTAIbHbIE | TPOBOAMTH ypOoBHE chopMUpOBaHHOE
OoJiee BBICOKOI | MCCIIeIOBaHUSI B | OKCIEPUMEHTANlb | IMPOBOJHUTH yMeHHe
KBaNMpUKALUK | 00JacTH  arpo- | Hble OKCIIEPUMEHTaJ | NPOBOJIUTH
Yy4acTBYET B HOMHH TOJl PY- | UCCIECAOBAHUS B | bHBIC IKCTIEPUMEHTAIIbH
MPOBEJICHUH KOBOJICTBOM obislactu MCCJICJIOBaHUS B | bIe HCCIIEJOBAHMS
JKCIIEpPUMEH- crienuancTa arpoHoMuu 1oj | obmactu B obnactn
TaJIbHBIX HCClle- | Ooliee BBICOKOW | PyKOBOJCTBOM arpoHOMHMH MOl | arPOHOMHMHU  TI0JT
JIOBaHHH B 00- KBaIM(UKAIMU | CIIEHHAINCTA PYKOBOJACTBOM PYKOBOICTBOM
JIaCTH arpoHo- Oosiee  BBICOKOI | crenuaincTa CreuaIncTa
MUH KBaTM(UKAINU Oosiee BBICOKOI | Oosilee  BBICOKOH
KBaTHQUKAIAN KBaTHQUKAIN
OIIK-5.2 Uc- He ymeer wuc- | Ymeer Ha | Ymeer Ha | Ha BBICOKOM

Ompoc,  10-
Knag, pede-
par, TecTOBbIE
3aJaHus, KOH-
TpOJIbHBIE 3a-
JaHUs

Komnerent-
HOCTHO-
OPHUEHTHUPO-
BaHHBIE 3aja-
HUS,
Kelc-3a1anns
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[Inanupyemsle

YpoBeHb OCBOCHUS

pe3yIbTaThl
OCBOEHMS KOM- | HEYIOBIIETBO- | YIOBIECTBOPH- XOpOILIO OTIHUHO
TeTeHIHH PHUTEILHO TEJILHO
MOJIB3YET KJ1ac- I0JIb30BaTh HU3KOM  YPOBHE | JOCTATOYHOM YPOBHE
CHUYCCKHC U CO- KIIaCCUYCCKHUE W | HCIIOJb30BaTh YPOBHE C(l)OpMI/IpOBaHHoe
BPEMCHHBIC MC- COBPEMCHHbLIC KIIaCCUYCCKUE U | HUCIIOJIB30BaTh yYMEHUE
TOABI UCCIICOO- METOABbI HCCJIC- | COBPECMCHHLIC KIIaCCUYCCKUEC U | UCIIO0Jb30BaTh
BaHUs B arpo- JO0BaHWs B ar- | METOJbI COBPCMCHHBIC KIIaCCUYECKUEC U
HOMHH poHOMHUHA HUCCIICAOBAaHUA B | MECTOABI COBPEMEHHBIC
arpOHOMUH HCCIIEAOBAaHUA B | MCTOJbI
arpoOHOMHUHN HCCIIEAOBAaHUA B
arpoOHOMHUU

OreHOYHOE
CPEIICTBO

7.3 TunoBble KOHTPOJIbHbIE 32/IaHUSI WM HHbIe MaTepuajbl, HEOOXOAUMBbIE IS
OLIEHKM 3HAHW, YMEeHHH, HABHIKOB U ONBbITA JeATEIbHOCTH, XaPAKTEPHU3YIOIIUX 3TANbI
(popMupoBaHus KOMIIeTEHIIMI B IIpolecce 0CBOCHUA 00pa30BaTEILHON POrPaMMbI

IIpumepHbIe 3a1aHUA ISl KOHTPOJbHOMH PpadoThI
Bapuanr 1

™=

Posib MUKpPOOPraHU3MOB B KPYrOBOPOTE BELIECTB B MPUPOJIE (IEHUTPpUPHUKAIIHS).
MexaHU3MBbI MOCTYTUICHUSI TUTATEIIbHBIX BEIIECTB B KJIETKH MUKPOOPTaHU3MOB.

3. MukpoOHas CyKI1eccus OUBbl: OCHOBHBIE CTaJIUU U UX XapaKTEPUCTHUKH.

Bapuant 2

1. Crpoenue renernueckoro anmnapara 6akrepuid. [lonstie Buja, mramma, KJioHa OakTepHi.

2. Knaccudukanus nuraTenbHbIX cpell, IPUMEPHI.

3. YyacTue MUKPOOPraHU3MOB B KPyTOBOPOTE yIJIepoa.

Bapuant 3

1. Craaun xpyroBopoTa a3oTa B IOYBE: BO30YIUTENH, YCIOBHUS NMPOTEKAHUS U 3HAYEHUE ITUX
IPOLIECCOB B 3EMIICCITHH.

no

CrniocoOslI nepeiay reHeTH4ecKor nHpopMaIum y 6akTepuit

3. AHTHOWUTHKH OakTepuil. AKTHHO- 1 MUKPOMHIIETOB: MPOAYIEHTHI, OOBEKTHI M MEXaHU3MBI
neicTBus. MeTo/ bl onpeieNIeHus] UyBCTBUTEIBHOCTH MUKPOOOB K aHTUOMOTHKAM.

N

Bapuant 4
1. Mukpodiiopa MOYBBI: 3KOJIOTO-TpoPHUUECKHE TPpyMIbl MUKpoopranusmoB. Knaccudukarms
MOYBEHHBIX MUKpPOOOB 110 BuHorpaackomy, Muiryctuny.

MacstHOKHUCI0e 6pO)KCHI/Ie, XHUMU3M, BO36YI[I/ITCJ'II/I, 3HA4YCHHC.

3. DK30- ¥ 3HI0PEPMEHTHI MUKPOOPTAHU3MOB, ITPAKTHYECKOE 3HAUCHHE.

N

Bapuanr 5
1. Mukpoduopa Boasl. CaHUTapHO-TTOKA3aTeNbHbIE MUKPOOPTaHU3MBI.

AMMOHM UKL, CYITHOCTh IIpolecca, BO30yIUTENN, 3HAYCHHE.

3. MonouyHokuca0€ OpoXKEHHUE, XUMHU3M, BO30YIUTEIH, 3HAUEHHE.
Bapuanr 6
1. Mukpodiopa Bo3nyxa. CaHUTapHO-TIOKa3aTeIbHbIE MUKPOOPTaHU3MBI.

N

3. buonornyeckue zemieyn00pUTeIbHBIE IPEIAPATHhI.
Bapuant 7

A

3. CnuptoBoe OpokeHHe, XUMU3M, BO30yIUTENH, 3HaUCHHUE.
Bapuanr 8

15

A3zoTtdukcanms, CyIHOCTh MpoIiecca, BO30YINTEH, 3HAUCHHE.

TpeGoBanus IpeABABIIEMbIE K CAHUTAPHO-TIOKA3aTEIbHBIM MHUKPOOPTaHH3MaM.
Henutpudukarys, CylHOCTh Mpoliecca, BO30yauTeNr, 3HaueHne.




N

no

VY4acTre MUKpOOpPra3mMoB B KpyroBopote azotra. OCHOBHBIE CTaIuN KPYrOBOPOTA.
Tumbl nUTaHUA ¥ TOIXY4YEHUS SHEPTUH MUKPOOPTaHU3MaMHU.
[Tonsatue o mukpoduiope ¢GuII0-, puU3oIIaHbl U puzochepbl. MeToabl ee BblIEICHUs.
Pusocdepnsriii 23 dexT.
Bapuant 9
AmMMOHU(UKaIM, CyITHOCTh Mpolecca, BO30yAnTeNn, 3HaYCHHE.
[ToHsATHE O MOJHOM U HENOJHOM OKHMCJIEHUHU, IPUMEPBHI.
AHTaroHusM, ero (opMsl, FIKOJIOTHUECKOE 3HAUCHUE, TPUMEPHI.
Bapuant 10
HuTtpudukamus, cynHocTs npouecca, BO30yAuTeNn, 3HaueHHE.
BnusiHue BaXXKHOCTH Ha MUKpOOpraHu3Msl. [IpakTrueckoe 3HaU€HUE CHUKEHUS BIaXKHOCTU
JUI KOHCEPBAIMU POIYKIIMH U KOPMOB.
MHuKpOoOpraHu3Mbl-1eCTPYKTOPbl KCEHOOMOTHKOB, UX POJIb B OXPAaHE OKPY’KaroIIel cpeibl OT
3arpsiI3HEHU I

IIpuMep TecTOBBIX 32 aHUI

MuxkpoOuonorus o CTpykType, MeTabonu3me, FreHeTHKE, SKOJIOTHH MUKPOOPTaHU3MOB Ha3bIBa-
eTcs #H.
[001mIelt MUKPOOHOJIOTHEH |

Hayxka 00 u3ydeHuun poiau MUKpOOPTaHU3MOB ISl TIOUBBI M pPACTEHUM Ha3bIBaeTCs ##.

[cebCKOX 035 MCTBEHHOM MUKPOOHOJIOTHEH |

OCHOBHBIE TPYIIIBI IPOKAPUOTUYECKHX MUKPOOPTaHU3MOB:
# OakTepuun

# aKTHHOMHILICTHI

# nnaHoOGakTepuu

rpuOsbI

JIPOKKHU

OcHOBHBIE TPYMIIBI 3YKAPUOTUYECKUX MUKPOOPTaHU3MOB:

# rpuObI

# IPOXOKH
OaxkTepuu
AKTHHOMMIIETHI

IMaHOOAKTEPHUHU

Mukpoopranu3mbsl He UMEIOIME KJIETOYHOTO CTPOSHUS:

* BUpYCHI

rpuOkI

OakTepuu
JPOMOKA
AKTHHOMHUIIETHI

OcHOBHBIE TPYTITBI MUKPOOPTaHU3MOB:
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# TpuOHBI

# GakTepuu

# NPOROKU

# BUpPYCBI
HEeNTUIOTIINKAH

[Tepuon pa3BuTHsI MUKPOOHOJIOTHH ¢ KOHIIA 17 B. 10 cepenunbl 19 B. Ha3bIBaeTCs ##H.
[Mopdomorrnueckum |

[Tepuon pa3BUTHS MEKPOOMOJIOTHH CO BTOPO MOJIOBUHEI 19 B. Ha3bIBaeTcs ###.
[bu3monornYecKuMm |

OCHOBOIOJIO)KHUKaMU (PH3UOIOTHYECKOTO (BTOPOT0) NEPUOJIAa PA3BUTUSI MUKPOOUOIOTHH SIBIISI-
IOTCSI:

AHTtoHui JleBeHryk

# Jlyn Ilactep

# PobGept Kox

C.H. Bunorpaackuii

N.N. MeuynukoB

[Tepuon pazBuTHUsI MUKpPOOHOJIOTMH CO BTOPOM N0JI0BUHBI 20 B. Ha3bIBaeTCs ###.
[cOBpeMEHHBIM MEPUOIOM |

Buibl MEKpOOPIraHU3MOB O0BEIUHSIOT B:
* poJIbI

KJIACCBI

OT/EINBI

1apcTBa

Poxasl MukpoopranuzmMoB 0ObEAUHSIIOT B:
KJIACCHI

* ceMelicTBa

OTENBI

apcTBa

CewmeiicTBa MUKPOOPTAaHU3MOB OOBEAUHSIOT B:
KJIaCChI

OTJIENbI

* mopsiIKu

1apcTBa

IIpuMmepHbIe TeMbI pedepaToB
1.  HUcropus pa3BuTHs MOYBEHHONH MUKPOOUOIOTHH
2.  Hampasnenue pabot ocHoBareneir Mukpoouonoruu B. H. BeicokoBuua, C. H. Bermernec-
ckoro, H. ®@. I'amanen, 5. P. KoBanenko, A. X. Capkucosa, H. . Hukonaenko, U. ®. Koran,
E.C.Koznosckoro, U. 1. UBanoBa, poJib U BKJIaJ B pa3BUTHE MUKPOOUOJIOTUN
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3. Hanpasnenue pabot ocHoBateneir mukpoouonoruu JI. C. Ilenkosckoro, f. E. Konskona,
A. 1. Konecosa, H. A. CriecuBiieBo#i posib 1 BKJIaJl B pa3BUTHE MUKPOOHOIOTHU

4.,  Hampasienue pabot ocHoBateneit mukpoouonoruu J{. . UBanorckoro, H. A. MuxuHa,
O. U. Kanbnaunra, E. C. Opnosa, B. B. Hukonsckoro poibs 1 BKJIa1 B pa3BUTHE MUKPOOHUOIOTHH
Y OT€YECTBEHHBIX YUEHBIX

5. MexaHu3MBbI IOCTYIUICHHS MUTATEIBHBIX BEIIECTB B KIETKH MUKPOOPTaHU3MOB

6. VYdenue 06 U3MEHUYUBOCTH M HACIEACTBEHHOCTH MUKPOOPraHu3MoB. DopMbl H3MEHUYUBO-

7. AKTI/IHOMI/IHeTBI, CHCTEMATUYCCKOC ITOJIOKCHHEC, DKOJIOT'UsA, 3BHAYCHHUEC

8.  Cucrematnka OakTepuii, MUKpoMHULETOB. [IpHHIMOBI KiIacCU(pHUKAIMM HA TAKCOHBI.
Mopdoaorus, HUTOIOTUS U TUIIBI TUTAHUS MUKPOOOB
9.  ®usuonorus MUKpOOPraHU3MOB. XHMHYECKUN COCTaB MUKpOOHOI kieTku. Ilonstue o

MHUKpOOHBIX (pepmeHTax. Knaccudukamus pepMeHTOB 110 XapaKTepy U MEXaHU3MYy UX JeHCTBHUS.
MexaHu3M U TUIIBI TUTaHUSI MUKPOOOB. XMMHUECKUI COCTaB MUKPOOOB

10. BropuuHble METa0OIUTHI MUKPOOPTaHU3MOB, UX IPAKTUYECKOE 3HaueHue. Mukpoopra-
HU3MBI-TIPOYLIEHTHI CTUMYJIITOpPA POCTa paCTEHUI

11. Muxkpodaopa BoJbl, colepkaHHEe MUKPOOPraHM3MOB B BOJI€ Pa3IMYHOIO MPOUCXOXK[e-
HUS

12. Muxkpodnopa noussl. Pa6oter C. H. Bunorpazackoro u E. H. Munryctuna

13.  Mukpoopranu3Msl IMOYBHI, BO3yXa, BOAbL. [lokazaTenn 3arps3HEHHOCTH OOBEKTOB Cpe-
Jbl. DOpMBI B3aHMOOTHOIIEHUH MUKPOOOB

14. AnTHOMOTHYECKHE IpenapaThl B 3eMIICACITHH

15. VYyactue MUKpOOPraHM3MOB B CO3pEBaHMU HaBO3a, KOMIIOCTOB. MUKpPOOHbBIE CYyKLIECCHU
IIPU 3arOTOBKE OPraHUYECKUX y100peHuit

16. BuusHue Temneparypsl, paAMaluyd U OCMOTHYECKOTO JaBJIeHUs] HA MUKPOOHBIE MOIMyJIs-
UH

17. 300MHKPOOHBIN KOMIUIEKC TOYBBI

18. Cragum KpyroBopoTa a30Ta B IOYBE: BO3OYAMTENH, YCIOBUS IPOTEKAHUS M 3HAUCHHE
3THX MPOLIECCOB B 3eMJIEJICIINU

19. MukpoOHas CyKIeccus TIOUYBBI: OCHOBHBIEC CTa/INU M UX XapaKTEPUCTHKH

20. Poabp MUKpOOpPraHHM3MOB B KPyTOBOPOTE BELIECTB B pUpo/e (a30TdhuKcarus)

21. Poap MUKpOOPTaHW3MOB B KPYTOBOPOTE BEUIECTB B IPUPOIC (AaMMOHHU(HKAIIHS)

22. Poabp MUKpPOOPraHHW3MOB B KPyrOBOPOTE BELIECTB B NpUpoAe (HUTpUUKALIHS)

23. Poibp MUKpPOOPTaHHW3MOB B KPYTOBOPOTE BEIIECTB B MPUPO/IE (ACHUTPUDUKAIH)

24. HemnonHoe OKHCIEHHWE OPraHWYECKUX BEIIECTB - MCTOYHHUK IOJYYEHHUs] OPraHUYEeCKHUX
KHCJIOT, BATAMHHOB H JIPYTUX COCTMHEHUIH

25. MukpoOHOJIOrHUECKUe CTaIuU KPyroBOpoTa a30Ta B MoYBe. BiusHMe 3TUX NMpolIeccoB Ha
KOPHEBOE ITUTAHUE PACTCHUIN

26. MukpoOHOJIOrHUECKUE CTaAUU MPEBPALICHUS COSIUHEHUN cepbl

27. Kosdpdumument 6€30macHOCTH, €ro 3HAYCHUS IS TIECTUIHI0B. JDKOJIOTUIECKHE MUILICHH

28. KoHuenuuu noyBooOpa3oBaTesbHOrO Mpolecca. buonornueckuii pakrop

29. VHTpOAYKINU MUKPOOHBIX MOMYJISIIIUNA B arpOIieHO3bI

30. BuusHue 06pabOTKH MMOYBHI HA €€ OMOIOTUYECKYIO0 AKTUBHOCTh

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

32. bBuomnpemnaparsl 3emieyaoopuTenbHble. [IyTr MOBBIIICHHS WX aKTUBHOCTH

33. Poiab ceBo0OOpOTa B BOCCTAHOBIECHUH TIO0POANS OYBBI.

IIpuMepHBbIE TEMBbI 10KIA/10B
1. Ponb MUKpOOPraHM3MOB B KPyTOBOPOTE BEILIECTB B IIPUPOJIE
2. HenonHOe OKMCIIEHUE OPTraHUYECKHUX BEIIECTB - HICTOYHUK MOTYUCHUST OPTaHUIECKUX
KHCJIOT, BATAMUHOB U JAPYIUX COCAVUHEHUN
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3.  MuxkpoOHonorndeckue CTaIui KpyroBopoTa a30Ta B IOYBE. BimsHUE 3THX NPOIIECCOB Ha
KOpPHEBOE IIUTAaHUE PACTCHUI
4. MuKpOOMOJIOTHYECKUE CTAJUU TIPEBPALICHHUS COCIMHEHUN Cepbl
Koaddumnment 6e3omacHoCTH, €ro 3HAYCHUS IS IECTUIHIOB. DKOJIOTHUECKUE MUIIICHU
Konnenmuu mouBooOpazoBaTenbHOTro nporecca. buonorndeckuii paxkrop
WHTpOAyKIIMHM MUKPOOHBIX MOITYJISIHIA B arpOLIEHO3bI
BnustHre 00paboTKK OYBHI Ha €€ OMOJIOTHYECKYHO aKTHBHOCTD
WHununpoBaHHOE MUKPOOHOE COOOIIECTBO — METO/I OLICHKH OMOJIOTHYECKON aKTUBHOCTH
TIOYBBI
10. buomnpenapatsl 3emiey1o0puTesbHbie. [1yTH MOBbIICHHS X AKTUBHOCTH
11. Posb ceB00OOpOTa B BOCCTAHOBJICHUH TUIOIOPOTUS TTIOYBHI.

©ooNo O

IIpumepHbIe BOIPOCHI K YCTHOMY ONPOCY:
1. HazoBuTe npaBuia paboThl B MUKPOOHOJIOTUYECKOM Tab0paTOPHUH.
2. Pacckaxkute ycTpoMCTBO MHUKpPOCKOTMA?
3. HazoBute Mopdonornueckne 0cCOOCHHOCTH KOKKOBUAHBIX (OpM OakTepwii.

IIpumepHble Kelic-3a1anust
1. Crygenty panu 3aJaHue OKpacUTh KYJIbTYPY CTPENTOKOKKA MPOCTHIM METOJOM U 10 Me-
tony I'pama. Kakoil kpacuTenb mpu MpOCTOM METOJIe OH JOJDKEH MPUMEHSTh, YTOOBI 1IBET
OakTepuil COOTBETCTBOBAII LIBETY OKpPACKH 1o ['paMy M Kakoif 3TO T0KEH OBITh I[BET?
2. CTyneHTy naiu 3a/laHue ONPEeIeNIUTh MOJIBUKHOCTh MUKPOOPTaHU3MOB IyTEM MOCEBa B
00111eynoTpeOUTEIBHY IO TUTATEBHYIO cpeay. B Kakyro cpemy CTyAeHT H0KEH TPOU3BECTH
MOCEB U KAKUM METOAOM OH OyJIeT 3TO JeNaTh?
3. Crynenty panu 3aganue nonyuyuts passegenue 1:10000 uccienyemoil mouBsbl, s 1alb-
Heimero onpenenenns OMY, kak oH 10JIKEH 3TO clienarhb?

KOMlIeTeHTHOCTHO-OpI/IeHTI/IPOBaHHbIe 3aJaHuA

Tema: UaeHTuguUKanus YUCTOH KYJbTYpPbl OaKkTepHil. AHTHOMOTHKH W METOIbI

onpeaejJcHusi YyBCTBUTEJIBHOCTH 6aKTepuﬁ K aHTHOHMOTHKAM

1. B x034iicTBO NpULIUIK PE3yJIbTAThl SKCIEPTU3bl U3 OaKTEPHOIOrHUECKOH 1adopato-

puu. Kakue BBIBObI CACTIACT o6yqafom1/11710;1 10 pe3yJibTaTaM DKCIICPTU3BI.

Ne | HaumeHoBaHMe En. Pesynprar Horpemnocts | HopmaTus
oKasarelis A3M. | UCHBITAaHUMN
1 2 3 4 5 6
1 Bo30yuTens - Brigenena - OrtcyTcTBHE
KoNHOaKTeprno3a E.Coli O35
B 2-x npobax
2 Bo30yuTens - Brinenen - OrtcyTcTBHE
JHTEPOKOKOKKO3a Ent.faecalis
B 2-x npobax

2. Ilpu uccnenoBanuu TpynoB nopocst gadopatopus Beyaenunaa E.Coli III O35 u Ent.

faecalis. Kakoe 3a0oyieBanue 1o TaHHBIM DKCIIEPTU3BI PETUCTPUPYETCS B TAHHOM XO3s5iCTBE?

3. Ha60paTopH5{ Aajia CICAYIOUIYIO SKCIICPTU3Y [0 YYBCTBUTCIILHOCTU BBIJCIICHHOM

MUKpoQuIopbl K aHTHOMOTHKaM. Kakumu npenaparamu oOyvaromuiicss OyaeT MpoBOAUTH Jiede-
HUE.
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No AHTHOaKTepUAITEHBIC MTPETIapaThl E.coli O35 Ent.faecalis
/1

1 Ledazonun +20
2 DHpodokcanuH

3 JleBoMureTnn

4 TeTpanukana

11 Hoxcuiokc

12 JoKcunukIun

13 I'enramMuuu +30

14 AMOKCULIMIUIMH +27

15 A3UTpOMUTINH

16 Kanamunun

17 Aznonmuimy +29
18 AMIUMWUIAH +20
19 Tumosnn

20 Pudamuiina

4. 13 matepuana B 1abopaTopuu ObLIH BBIJCICHBI I'PaMOTPHIIATEIIbHBIE TOBIKHBIC T1a-
JIOYKH, Ha cpeax DHo, Jlesuna u Knurinepa oOpasyromye THIHYHBIN IS SIIEPUXUI
poct. Kakyto cepoiorn4eckyro peakiiio HeoOX0JMMO ITPOBECTH, YTOOBI YCTAHOBHTH CE-
POTPYNIIOBYIO MPHHAUICKHOCTD SIICPUXHUIL?

Bonpocsl k 3x3ameny no gucuuiinae « Mukpoounoorus»
1. Uctopus pa3sutust MUKpoOHoiaoruu. OCHOBHBIE ATAIlbI
2. ®u3nonornueckuil nepuoa pasButus mukpoomonoruu. Bxuan JI. Ilactepa, P. Koxa B
pa3BUTHE MUKPOOUOJIOTUN
3. Bxiiag MeunukoBa u LIeHKOBCKOT0 B pa3BUTHE OT€UECTBEHHON UMMYHOJIOTHH.
4. OcHoBHble HanpasiieHus uccienosanuii C.H. Bunorpaackoro, B. JI. OmensiHCcKOTO.
5. Bxiag H. A. KpacunbHukoBa B pa3BUTHE MUKPOOUOJIOTHH.
6. CoBpeMeHHas cUCTeMaTHKa MUKpOOpraHu3MoB. Mepapxus TakcoHoB. Homenkmarypa.
7. ITpununs! knaccudukanuu napersa Procaryotae. Hazate otaens! u kinaccsl. MeToabl
oTpezeNieHus TUIa KJIETOUYHOM CTEeHKH OaKTepHil.
8. CtpoeHue MpoKapuOTHOM KJIeTKH. OTINYMS OT KJIETOK BBICIIMX OPraHU3MOB.
9. CtpoeHme reHeTHueckoro ammapata Oaktepuil. [loHsTHe BWma, IMTaMMa, KJIOHA
OaKTepHil.
10. Poct, pasmHOxeHue Oakrepuil. OCHOBHBIE XapakTepucTHKU. Da3bl pa3BUTHSA
MHUKpOOHOH nomysiuuu. Cnoco0b! KyJIbTUBUPOBAHNS MUKPOOPTaHU3MOB.
11. Mopdonorudeckue rpymnmsl GaKTepHii.
12. Pukkercuu, MUKOIUIA3MBbl, XJaMuIuH .O01as XapaKTepUCTHKA, SKOJIOTHS.
13. AKTHHOMHIIETHI, CHCTEMaTHIECKOE MOJIOKEHHE, YKOJIOTHsI, 3HAaUCHHE.
14. IapcTBOo Mycota, OTJeNbl U KIACCHI.
15. JIpox:ku, 9KOJIOrMYeCKHUEe TPYHIIIbl APOXIKEH.
16. O6mas xapakTepucTuka rpu0oB. DKOJIOrMUYECKHE IPYTIIbI IPUOOB.
17. OcobeHHOCTH CTPOECHHUS KIIETOK MUKPOMUIIETOB.
18. OTKpbITHE U CTPOEHUE BUPYCOB.
19. HapctBo Vira. OCHOBHBIE KPUTEPHH CUCTEMATHKH BHPYCOB M UX HOMEHKJIATYpA.
20. MomuKyThl. DKOJIOTHYECKUE HUILIH U 3HAUEHUE.
21. XuMU4eCcKAi COCTaB KJIETOK MHUKPOOPTaHW3MOB: OPTaHOTEHHBIE JIIEMEHTHI, POJb
ceprl, ¢ochopa, MHKPOIIEMEHTOB. MONEKYISPHBIM COCTaB KIETOK, pOJIb BOJBI,
YTJIEBOJIOB, JIUMIUIOB, OEJIKOB, HYKJIEUMHOBBIX KHUCIIOT B KJIETKaX MUKPOOOB.
22. KOHCTpYKTHBHBII U SHEPreTHUECKUil 0OMEH KJIETOK MUKPOOPTraHU3MOB.
23. Tyl TUTAHUS ¥ TTOTYYSHHSI SHEPTUH MUKPOOPTaHU3MaMH.

20




24. MexaHu3Mbl MIOCTYTJICHUS] TUTATEIbHBIX BEIIECTB B KJIETKU MUKPOOPTaHU3MOB.

25. Knaccuduxanus nuTaTesbHbIX cpell, TPUMEPHI.

26. MexaHu3Mbl OMOJIOTHYECKOTO OKUCIICHHS, IIPUMEPHI

27. Turbl OMOTOTHYECKOTO OKUCIICHUS, IPUMEPHI.

28. IloHATHE O MOJHOM M HETIOJIHOM OKHCIICHUH, IPUMEPHI.

29. YdacTue MEKpPOOPTaHU3MOB B KPYyTOBOPOTE YTIIepoa.

30. Dk30- 1 3HI0GEPMEHTH MUKPOOPTaHU3MOB, ITPAKTUYECKOE UCTIOIb30BaHNE

31. CnocoOsI epegaun reHeTn4eckoil nHopMaIu y 6akTepuii.

32. CniupToBOe OpOXKEHHEe, XUMHU3M, BO30OYIUTEIH, 3HAUCHHE.

33. MosnouHOKHUCIOe OpOKEHUE, XUMU3M, BO30YIUTEIN, 3HAUCHHUE.

34. MacnsHOKHCIIOe OpOoKeHUE, XUMHU3M, BO30YAMTEINN, 3HAUYCHHE.

35. MeTtanoBoe OpoXeHHE, XMMHU3M, BO30YIUTEINH, 3HAUCHHUE.

36. bposkxeHue Ki1eTyaTKu, NEKTUHOBBIX BELIECTB U IPYTHX MOJIUMEPOB.

37. MeTtabno3, CyImHOCTb, 3KOJIOTUYECKOE 3HAUCHHE, IPUMEDPHI.

38. CuM6m03, ero (hopMbl, FKOJIOTHIECKOE 3HAUYCHUE, TTPUMEDPHI.

39. AHTaronusm, ero Gopmbl, SKOJIOTUYECKOE 3HAUCHHUE, IPUMEPHI.

40. AHTUOMOTHKHU: OTKpBITHE, ompeaeneHue, kinaccupukanus. Eaununa peiictBus
aHTUOMOTHKOB. CUHTE3 aHTUOMOTUKOB B [TOYBE.

41. AnTnOUOTHKN OakTepuii. AKTMHO- UM MHUKPOMHUIIETOB: MPOIYLEHTHI, OOBEKTHl U
MEXaHU3MBl JeMCTBUSA. MeETOnbl ONpEACNCHHs] UYyBCTBUTEIBHOCTH MHKPOOOB K
AHTHUOUOTHKAM.

42. Mukpodiopa  TMOYBBL:  JKOJOTO-TpO(UYECKHE  TPYNIBl  MHKPOOPTaHHU3MOB.
Knaccudukanus nouBeHHbIX MUKPOOOB 10 Bunorpaackomy, Muiryctuny.

43. Mukpodiopa Boasl. CaHUTapHO-TTOKA3aTEIbHBIE MUKPOOPTaHU3MBI.

44, Mukpodiopa Bo3yxa. CaHuTapHO-IIOKa3aTeIbHbIe MUKPOOPTaHU3MBI.

45. TpeboBanusl, IpeIbABISEMbIE K CAHUTAPHO-TIOKa3aTEIbHBIM MUKPOOPraHU3MaM.

46. YyacTue MUKpPOOPraHMU3MOB B KpyroBopoTe a3ota. OCHOBHbBIE CTaAUU KPYTOBOPOTA.
47. AMMoHH(]UKanus, CYIIHOCTh poIiecca, BO30YIUTENH, 3HAaUCHHUE.

48. Hutpuduxaus, CylHOCTh npoiiecca, BO30yIUTeNH, 3HaUeHUE.

49. Jleautpudukanus, CyIHOCTb IpoIecca, BO30yIUTEIIH, 3HAYCHHE.

50. A3zor¢ukcanus, CyIHOCTb Mpolecca, BO30yInuTeNu, 3HaYeHHE.

51. buonoruueckue 3eMiey1I00pUTETbHBIE TPETapaTHI.

52. YyacTtrue MUKpOOPraHM3MOB B KPYTOBOPOTE COEAMHEHUI cepbl, (pocdopa.

53. Ilonsarue o mukpodIope GULIIO-, pU3OIUIAHEI B pU30chepbl. MeTOABI €€ BBIICICHHS.
Puzocdepnsiii 3 dexr

54. Poilb  MUKpPOOpPraHM3MOB B 3allUTe€ pacTeHUd oOT OoJe3Held U BpeauTeneH.
Bbuonpenapats! 11 3aL1UTHl pacTeHU, TPUMEPBI.

55. BimsiHue BIIQXXHOCTH Ha MHKpPOOpraHU3MBL. llpakThdeckoe 3HaueHHE CHUKECHUS
BJIQYKHOCTH ISl KOHCEPBAIMH IPOAYKIIUU U KOPMOB.

56. Bimsinue TtemmepaTypsl Ha MHKPOOPTaHW3MBI: TICHXPO-, ME30- H TEPMOQUIIBL.
buonorudeckne MexaHu3Mbl TEPMODUIHH.

57. Bnusaue pH 1 XMMHUYECKUX BELIECTB HA MUKPOOPTaHU3MBbI: alu0(puiIbl U 6a3opuisl,
OCMO- U Tao(HUIIbI.

58. BimsiHue panuaiyii Ha MUKpPOOPTaHH3MBI, TPAKTHYECKOE 3HAUEHUE ATHX 3HAHUM.

59. OTHOLIEHNE MHUKPOOPTaHM3MOB K KHCIOPOAY: OOJMratHele a’poObl U aHa’poOHl,
(baxympTaTHBHBIE aHAYPOOBI, ADPOTOJIEPAHTHBIE U MUKPOA3pPO(UIbHBIE MUKPOOPTaHU3MBI,
PUMEPBI.

60. MexaHnu3MbI YCTOHYNBOCTH MHUKPOOHBIX TIOMYJISIIIMNA B OKCTPEMATIBHBIX YCIOBHSIX.

61. Poib MUKpPOOPraHW3MOB B TOYBOOOPA30BATEIHLHOM MPOIIECCE, TYMYCOOOpa30BaHUH.
62. BepTukanbHO-spycHast CTpaTUGHUKAIS MUKPOOPTaHU3MOB B (PHTOIICHO3E.

63. Mukpodiopa mouB pa3IMUHBIX TUIIOB

64. Bimsiaue crioco6oB 00paboTKH Ha MUKPO(IOPY ITOYBEI
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65. Bimmstaue ynobpenunii Ha MUKpO(dIOpy TTOUBBI

66. Bimsinue necTun0B Ha MUKPO(DIOPY MOYBBI

67. BiustHue ceBooOOpoTa M MEIMOPAIIMU Ha TIOYBEHHYIO MUKPOQIOPY

68. MeToapl OIIEHKH YUCIICHHOCTH U OMOMAaCChl MUKPOOPTaHU3MOB ITOYBBI

69. KomeTabomm3M (COOKHCIICHHE) KaK MEXaHU3M JIETOKCUKAIIUH KCEHOOMOTHUKOB

70. ArpoHOMUYECKH MOJIe3HbIC (HOPMBI MEKPOOPTaHIU3MOB, IIPUMEPHI

71. Koapurmment 06e30macHOCTH, €ro HCIOJIb30BaHUE Il OIICHKH OSKOJOTHUYECKOU
0€30MacHOCTH MPUMEHEHHSI XUMITPETIAPATOB B 3eMIICACIIUN

72. Mukpo6Has cykueccus B mouse. Koaddurment cykneccuun

73. MUKpOOPraHU3MBI-JECTPYKTOPHI KCEHOOMOTHUKOB, UX POJb B OXPAaHE OKPYKAIOMICH
Cpezbl OT 3arpsi3HEHHN

74. KoHNleNuK ¥ IPUHIUITEI TOYBEHHONH MHUKPOOHOJIOTHU

75. Buopemeauanus mo4Bs, posib MOYBEHHOT'O MHKPOOHOTO KOMILIEKCA.

76. BupycHble 00JIe3HU PacTeHUH.

77. Bo30ynurenu u 0akTepuaibHbIe OOJE3HH OBOITHBIX KYJIBTYP.

78. BupycHble 00JIe3HH III0JOBBIX KYIBTYP.

79. Bo30ynuTenu u TpuOKoBbIe 00JIE3HU OBOIIHBIX KYJIbTYD.

80. bone3nu BUHOTpaga U BUHOTPAIHOM JIO3HI.

7.4 MeToauyeckne MaTepuabl, onpeaesonue Npoueaypbl OHeHUBAHUS 3HAHUIA,
YMEHHII U HABBIKOB M ONBbITA JEATEJbHOCTH, XapaKTEePHU3YIOIIUX 3TANbl GOPpMUPOBAHNS
KOMIIeTeHI M

ITpoBonuTcs cornacHo ¢ IlonoxeHnemM cucTeMbl MEHEI)KMEHTa KauecTBa HOPMATUBHBIN
akT yHuBepcurera [ln Kyol'AY 2.5.1 «Tekymuil KOHTpO/Ib yCIIEBAaEMOCTH U IPOMEKYTOUHAs
aTTecTanus o0yJyaromuxcs.

YcTHBIH onipoc

YcerHblii Ompoc — METO, KOHTPOJIA 3HaHPII>i, 3aKHIOanOHlHﬁCH B OCYHICCTBJICHUU B3aU-
MOJIEHCTBUS MEXy IpernojaBaTesieM U 00y4arouMcs MOCPEICTBOM MOJTyYeHHUs OT 00yyarolie-
T'OCd OTBETOB Ha 3apaHEe C(l)OpMy.]'II/IpOBaHHBIC BOIIPOCHI.

Kpurepuu ouenky 3HaHUN 00y4aeMbIX P MPOBEICHUHU ONPOCA.

OHGHKa «HEYAOBJECTBOPUTECJIILHO» BBICTABIACTCA 3a OTBET, B KOTOPOM O3BYUCHO MCHEC
ITOJIOBHHBI Tpe6yeM0r0 MaTcpHajia Ui HE O3BYUCHO I'NIaBHOC B COACPIKAHUU BOIIPOCa C OTpHLlA-
TCJIIBHBIMU OTBETAMHU Ha HABOAAIIMC BOIPOCHI WA O6y‘I&IOHIPII>iCﬂ OTKa3aJicsi OT OTBeTa 0Oe3
MMpeaABaApUTCIIbHOTO 00BICHEHHS YBAXKUTCIIbHBIX ITPUYIHH.

OHGHKa «YAOBJIETBOPUTEJIBHO>» BBICTABIIACTCA 3a OTBCT, B KOTOPOM O3BYUCHO Ooee
ITOJIOBHHBI Tpe6yeM0r0 MaTrepurajia, C IMOJIOKHUTCIIBHBIM OTBCTOM Ha 6OJ'H:>IJ_IYIO 4aCTb HAaBOJAIIIHUX
BOITPOCOB.

OLIGHKa «XOpouI0» BLICTABIACTCA 3a MOJHBIA OTBET HA MOCTaBICHHBIN BOIIPOC B o0BeMe
JICKOMHA C BKIFOUCHUEM B COJACPIKAHUEC OTBETA MAaTCPHAJIOB yLIe6HI/IKOB C YCTKUMU IT1O0JIOXKUTECIIb-
HBIMH OTBETAMHU Ha HAaBOAAIIHUE BOIIPOCHI ITPEIIOAaBaTCIIA.

OIIGHKa «OTJMYHO)» BEICTABIISIETCS 33 MOJHBIA OTBET Ha MOCTABJICHHBIN BOITPOC C BKIIIO-
YCHHUEM B COACPIKAHUC OTBETA JICKIIUH, MATCPHUAJTIOB y‘-IeGHI/IKOB, HOHOHHHTGHBHOﬁ JIMTCPATYPhI
0€3 HaBOISATUX BOPOCOB.

Hoxman

HOKJ’IaH — 9TO MNHUCBMCHHOC HJIM YCTHOC COO6HI€HI/IC, Ha OCHOBC COBOKYIIHOCTH paHEC
0Hy6J’II/IKOBaHHBIX HCCIICAO0BATCIIbCKUX, HAYYHBIX pa60T HIINn pa3pa60T01<, 10 COOTBCTCTBYIOH.IGIZ
OTpacii HaAYy4YHBIX 3HaHI/H71, NMCHOIIINX 0O0JIBIIIOE 3HAUECHUE AJI1 TCOPUKU HAYKH U IMPAKTHYCCKOI'O
MMPUMCHCHUA, ITPECACTABIIACT cooOoii 0606IJ_I€HHOC H3JI0KCHUC PC3YJIbTATOB MMPOBCACHHBIX UCCIIC-
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JIOBaHUH, SKCIIEPUMEHTOB U pa3pabOTOK, U3BECTHBIX IIMPOKOMY KPYTy CHELIMAINCTOB B OTPACIIU
Hay4HbIX 3HAHUU.
[lenb MOATOTOBKM NOKIAA:

— copMUPOBATH HAYYHO-HUCCIICIOBATEICKIE HABBIKA U YMEHUS y 00YYarOIIerocs;
— cnoco0CTBOBAThH OBJIJICHUIO METOAAMH Hay4YHOTO MIO3HAHNUS;

— OCBOHUTH HAaBbIKH HYGJII/I‘-IHOFO BBICTYIIJIICHHA,

— HAYYUTHCS] KPUTUYECKU MBICIIHUT.
TekcT nokaaa J0KEH CoAepkKaTb ApryMEHTUPOBAHHOE U3JI0KEHHUE ONPEEIEHHON TEMBI.
Jlokiian nomkeH ObITh CTPYKTYPHUPOBAH M BKJIKOYATh BBEIEHUE, OCHOBHYIO YaCTh, 3aKIIOYCHHE.

KpnTeplm OLCHKH 3HAHMM P BBINNOJHCHUH TOKJIaaa.

Kpurepuii «Heydosnemsopu- «Yooaremsopu- «Xopowioy «Omauunoy
MensHo» MenbHO»
PackpeiTue [Ipobnema He pac- [Ipobnema packpbl- | IIpoGnema packpsita. [TpoGnema packpsita
poOIeMbI KpBITa, OTCYTCTBY- | Ta HE IOJHOCTBIO. IIpoBeneH ananus mnpo- NOJIHOCTBIO. [IpoBeneH
0T BBIBOJIBI BriBosb! He cnena- Os1eMbI 0€3 JOMOTHH- aHanu3 NpoodIeMBbI ¢
HBI WK He 000CHO- | TeNBbHOM JIUTEpaTypHI. MIPUBJICUYCHUEM J10-
BaHBI He Bce BeIBOfIBI coiena- MIOJTHUTEIBHOM JIHTe-
HBI WJIK HE BCce 000CHO- | paTypbl. BeIBOABI
BaHbI 000CHOBaHEI
IIpencrasnenne | [IpencraBmsiemas IIpencraBnenHas [IpencraBnennas nH- ITpencraBneHHast nH-
nHpopmanus noru- | nHGOpManus He (bopmanysa cucTeMaTu- dopmarys cucremMaru-
YEeCKHU HE CBSI3aHa. CHCTEeMaTH3HMpOBaHa | 3MPOBAHA U MOCJIEOBa- | 3UPOBaHa, MOCIEOBa-
He ncnons3oBans WJIN HETOCIIe[0Ba- TenbHa. Vcnone30BaHo TeJIbHA U JIOTHIECKU
npodeccuonansHble | TenbHA. Mcnons3o- 6oxnee 2 npodeccno- cBs13aHa. Vcnons3oBa-
TEPMHHBI BaHbI 1-2 mpodec- HaJIbHBIX TEPMUHOB HO Oonee 5 mpocdeccn-
CHOHAJIBHBIX TEp- OHAJBHBIX TEPMHUHOB
MUHa
Odopmitenne He ucnonb3oBansl Ucnonb3oBanbl uH- | Vcronb3oBaHb! HHPOP- IITupoxo ucnoas3oBa-
uHdopmanmonHeie | GopManuOHHbIE MaIMOHHbIE TEXHOJIO- HBI HH(OPMAIIOHHBIE
TexHosoruu. bonee | TexHomoruu ya- run. He Gonee 2 ommnbok | texHonorun. OTcyT-
4 omnOoOK B mpen- CTUYHO. 3-4 OMIMOKK | B MpECTaBICHHOM MH- CTBYIOT OIIMOKHU B
CTaBJIIEMOH HH- B IIPE/ICTaBIISIEMON ¢dopmarn MIPe/ICTaBIsIEMON MH-
hopmarym uHpOpMALUH dopmarmu
OTBeTHI Ha Her otBeToB Ha Tonbko oTBETHI HA OTBeTHI HAa BOIIPOCHI OTBeTHI Ha BONPOCHI
BOIIPOCEHI BOITPOCEHI 3JIEMEHTapHBIE BO- TIOJTHBIE WJIH YaCTHIHO TIOJTHBIE C IPUBEICHU-
TIPOCEHI TIOJTHBIE €M IIPUMEPOB U TOsIC-
HEHMI
Pedepar

Pedepar — 310 KpaTkoe U3N0KEHHE B MICHMEHHOM BHUJE COJEPKAHUS M PE3YyJIbTATOB MH-
TUBUIYadbHOW y4eOHO-HUCCIEeIOBATENbCKON  JESTeNIbHOCTH, HMEET pPEerIaMeHTHPOBAHHYIO
CTPYKTYpY, coaepxanue u opopmienue. Ero 3agauamu siBisiroTCst:

1. ®opmupoBaHUE YMEHUN CAMOCTOATEIBHONU PabOThl O0YUAIONINXCA ¢ UCTOYHUKAMU JIH-
TepaTyphl, UX CUCTEMATU3AIIHS;

2. Pa3BuTHE HABBIKOB JIOTUYECKOTO MBIIIJICHUS;

3. YruyOnenne TeopeTHIeCKUX 3HaHUU TI0 MPOo0OJIeMe NCCIeI0OBaHUSI.

TekcT pedepaTta HOIKEH COAEPKATh ApTYMEHTUPOBAHHOE H3JI0KEHHE OIPE/ICTICHHON Te-
Mbl. Pedepar nomkeH ObITh CTPYKTYpHpPOBaH (110 TaBaM, pas3jenam, rmaparpadam) v BKIOUYAThH
pazzienbl: BBEJIEHUE, OCHOBHAS YacCTb, 3aKJIFOUEHHE, CIHCOK MCIOJIb3YEMBbIX UCTOYHUKOB. B 3a-
BHCHMOCTHU OT TEMAaTHKHU pedepaTa K HEMY MOTYT ObITh 0(OPMIICHBI IPUIIOKEHHUS, COEpIKaITNe
JOKYMEHTBI, UJUTFOCTPAINH, TAOJIUIIbI, CXEeMBI U T. 1.
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Kputepun u nmokasareiu, UCHoJib3yeMble NMPU OLEHUBAHUU y4eOHOro pede-
parta

Kpurepun [Tokazarenu

- aKTyaJIbHOCTb TIPOOJIEMBI U TEMBI,

- HOBH3HA U CAaMOCTOSITEJIbHOCTD B IIOCTAHOBKE ITPOOIEMBI, B (op-
MYJIMPOBaHUY HOBOTO aclieKTa BEIOpAaHHOMW /I aHaIn3a npooJie-
MBI;

- HaIM4Ke aBTOPCKOM MO3UIMH, CAMOCTOSITETIbHOCTb CYXKICHUH.

1.HoBm3Ha pedeprpoBaHHOTO TEKCTa
Makec. - 20 6amnoB

- COOTBETCTBUE IUIaHa TeMe pedepara;
- COOTBETCTBHE COEPKaHUs TEME U IUIaHy pedepara;
- IOJIHOTA M TITyOWHA PAaCKPBITUSI OCHOBHBIX MOHITHI POOIEMBI;

2. CTeneHpb pacKpBITHs CYIIHOCTH Npo0Jie- | - 000CHOBAaHHOCTH CLIOCOOOB M METOJIOB pabOThI C MaTEpUaIoM;
MBI - yMeHHUe paboTaTh ¢ IUTEPATYPOH, CHCTEMAaTH3UPOBATh M CTPYK-
Makc. - 30 6amoB TypUpOBaTh MaTepHa;

- yMeHHe 0000111aTh, CONOCTABIATH Pa3INIHbIE TOYKH 3PEHUS IO
paccMaTpuBaceMOMY BOTIPOCY, apTyMEHTHPOBATh OCHOBHBIE ITOJIO-
XKCHUSI U BBIBOIBI.

- KpyT, HOJIHOTA UCIIOJIb30BAHMS JINTEPATYPHBIX HCTOYHHKOB IO

3. O060CHOBaHHOCTH BEIOOpA HCTOYHHKOB mpobieme;

Makc. - 20 6anoB - IPUBJICUCHHE HOBEHUIIIMX PabOT 1o mpodaeMe (KypHaIbHbIC My 0-
JIMKALMK, MaTepHajbl COOPHUKOB HAyYHBIX TPYAOB U T.1.).

- IpaBWIbHOE 0hOpMIICHHE CCBUIOK Ha MCIOJIb3yEeMYIO JINTEepary-

py;
4. CobGmonenue TpeboBaHMid K 0opmIte- - [PaMOTHOCTb U KYJIbTYPa H3JI0KCHUS;
Huro Makc. - 15 GanoB - BJIaJIeHUE TePMUHOJIOTHEH U MOHATUITHBIM annapaToM MpoOIeMBl;

- cobmroieHne TpeboBaHUi kK 00BeMy pedepara;
- KyJbTypa opopMIIeHHs: BbLICICHHE a03a1eB.

- OTCyTCTBHE OpdorpaduecKix M CHHTAKCHIECKUX OMINOOK, CTH-
5. I'pamoTHOCTB JIMCTUYECKUX MOTPELIHOCTEN;

Makc. - 15 6amioB - OTCYTCTBHUE ONICYATOK, COKPAIICHUI CIIOB, KPOME OOIICTIPUHATHIX;
- INTEPATYPHBIA CTHJIb.

Kpurepuu ouenku pedepara

Kpurepusimu oreHku pedepara sBISIOTCS: HOBU3HA TEKCTa, 0OOCHOBAHHOCTH BHIOOpPA
VCTOYHHUKOB JINTEPATYPHI, CTENIEHb PACKPBITUS CYLITHOCTH BOIPOCA, COOIOCHHS TPeOOBaHUH K
0 OpMIICHHUIO.

O1ieHKa «OTIMYHOY» - BBITIOJIHEHBI BCe TPEOOBAHUS K HamUcaHHIO pedepara: 0003HAUCHA
npoOyieMa 1 000CHOBaHA €€ aKTyalbHOCTh; CHIEJIaH aHaIW3 Pa3IMYHBIX TOYCK 3PEHHUS Ha pac-
CMaTpUBAeMyI0 MpoOIeMy U JIOTHYHO M3JI0KEeHa COOCTBEHHAs MO3UIHS; CPOPMYITHUPOBAHBI BBI-
BOJIbI, TEMA PACKphITa IMOJHOCTBIO, BbIIEP)KAH 00BEM; COOJIOJIEHBl TPEOOBAaHUS K BHEUIHEMY
0(OPMIICHHUIO.

OrneHka «XOpoIl1o» - OCHOBHbIE TpeOOBaHUS K pedepaTy BBIOJHEHBI, HO MPU 3TOM J10-
IyIIeHbl HEMOYETHL. B 4acTHOCTH, MMEIOTCSI HETOYHOCTH B U3JIOKEHHH MaTepHaia; OTCYTCTBYET
JIOTUYECcKasi OCJIEA0BATEIbHOCTh B CY)KICHUSIX; HE BBIZCPKAH 00bEM pedepaTa; UMEIOTCS YITy-
IeHHsI B 0)OPMIICHHH.

O1leHKa «YIOBJICTBOPUTEIHLHO» - UMEIOTCS CYIIECTBEHHBIC OTCTYIUICHUS OT TPEOOBaHUIT
K pedepupoBaHuio. B "acTHOCTH: TeMma OCBEIEHA JIMIIb YaCTUYHO; JOMYIIEHBl (PaKTHYECKUEe
OLIMOKY B coJiep:kaHuu pedepara; OTCYTCTBYIOT BBIBOJIBI.

OreHka «HEYJOBJIECTBOPUTEIBLHO» - TeMa pedepara HE pacKpbiTa, OOHAPYKUBAETCS Cy-
IIECTBEHHOE HEMOHUMaHKe po0ieMbl K pedepaT He MPeICTaBIeH BOBCE.

TecTOBBIC 3a1aHUSA

TecToBble 3amaHusI UCHOIB3YETCA JJIS MPOMEKYTOYHOW M MTOTOBOW MPOBEPKH 3HAHWN 00yuaro-
muxcs. B UTOTOBBINM TeCT BXOAAT BOIPOCHI MO BCEM MPOWJIEHHBIM TeMaM. Bompocsl TecTa mo3BOJISIOT
OTIpeACNTUTh 3HAHUS O0YYarOMIMXCS TI0 OCHOBHBIM IpOOJIeMaM, MOHATHUAM JUCHMILINHEL. Llens manuoro
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METOJIa COCTOMT B ITPOBEPKE 3HAHUHN M YMEHUI 00yUaIoNuXcsl, JOCTIKEHNH YJIaluuMIcs 0a30BOT0 YpPOB-
HS TIOATOTOBKH, OBJIAJEHIH 005S3aTEIbHBIM MUHIMYMOM COJEpaHMs AUCUUIUTMHEL. Kpome Toro, Tecto-
BBIC 3a/IaHUS BBIMONHSIECT 00ydYarolue ¥ pa3BUBAOIIUE (QYHKIIMU, TTO3BOJISAS 00yUYAIONINM CUCTEMAaTH3H-
pOBaTh MMEIOLIUECS 3HAHMS M MPABWIBHO PACCTaBUTh CMBICIIOBBIC aKIICHTHI B OOJIBIIIOM 00BbEME MpOii-
JIEHHOTO MaTepHraa.

Kpurtepun oneHku 3HAHWHA 00y4YAOIIMXCS NMPH NMPOBEIEHUN TeCTHPOBa-

HHUA

OI1leHKa «OTIMYHO» BBICTABISICTCS MPU YCIOBHU MPAaBUJIBHOTO OTBETA CTYACHTA HE MEHEE YeM Ha
85 % TecTOBBIX 3aJaHHIA.

OreHKa «XOpOIIO» BBICTABISICTCS MPH YCIIOBUH MPABUIILHOTO OTBETa CTY/ICHTA HE MEHEE YeM Ha
70 % TeCTOBBIX 3aJaHHM.

OI1leHKa «YZI0OBJIETBOPUTEIBHOY» BHICTABIISETCS MPH YCIOBUU MPABUIILHOTO OTBETA CTYJICHTA HE ME-
Hee yeM Ha 51 %.

OI1leHKa «HEYIOBICTBOPUTEIBHOY» BBICTABIISCTCS TIPU YCIOBUU MPABUIBHOTO OTBETA CTYJICHTA Me-
Hee yeM Ha 50 % TeCTOBBIX 3aJaHUM.

KOHTpOJIbHLIe 3a1aHUA

Temaruka 3aaHuil K CAMOCTOSTEIIBHBIM U KOHTPOJIBHOHN padoTaM yCTaHOBJICHA B COOTBETCTBHU C
[MacopToM (oHIA OLIECHOYHBIX CPEICTB.

KoHTponbHOE 3a7aHne MOXKET COCTOSTh U3 TEOPETUUECKOTO BOMPOCA, MPAKTUICSCKOTO 3aJaHUS UITH
HECKOJIbKMX 3aJlaHuii (KaK TEOPEeTUYECKHX, TaK M MPAKTUYECKHX), B KOTOPHIX OOYYAIOUIUICS TOKCH
MPOAHATM3UPOBATh U JIATh OICHKY KOHKPETHOW CHUTYAI[MH WU BBIMOJHUTH APYTYIO aHATHTHYCCKYIO pa-
OOTEL.

KpnTeme OIICHKH 3HAHUM oﬁyqalomerom npu HAaIMCAHHU KOHTPOJIb-

HOI1 padoThI

OILIeHKa «Hey0081emeopumenbHo» — BBICTABIICTCS 00ydJaroeMy, KOTOPhI He 3HaeT OOJbIeit
YacTH OCHOBHOTO COJIEpKaHUsI BBIHOCUMBIX Ha KOHTPOJIbBHYIO paboTy BOMPOCOB TEM IUCIMIUIMHBI, JO-
MycKaeT rpyOble oMmuOKH B (hOPMYIHPOBKaX OCHOBHBIX MOHATHH W HE YMEET HCIIOJIb30BaTh MOyUYeHHbBIE
3HAHUSA TIPH PEIISHUH TUTIOBBIX MPAKTHYECKUX 3a]1a4.

O1eHKa «yooeiemeopumebHo» — BBHICTABIsIETCS 00yUaroleMy, TIOKazaBiieMy (GpparMeHTapHBIH,
Pa3pO3HEHHBIN XapakTep 3HAHWW, HEJOCTATOYHO MPaBHIIbHBIE (DOPMYITHUPOBKH 0Aa30BBIX MOHATHH, HApy-
[ICHHS JIOTUYECKOHN TOCIIeIOBATETbHOCTH B U3JIOKEHUH MMPOTPAMMHOTO MaTepHalia, HO IIPH STOM OH Bia-
JieeT OCHOBHBIMU TOHSITHSIMUA BBIHOCHMBIX Ha KOHTPOJIbHYIO paboTy TeM, HeOOXOIUMBIMH JIsl JallbHEH-
1Iero 00y4eHus: © MOKET IPUMEHSTH MTOJTyYeHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIUH.

OrneHKa «Xopouto» — BBICTABIACTCS 00yUaroIeMy, eCIId OH TBEPJIO 3HAeT MaTepHuall, [paMOTHO U
IO CYIIECTBY M3JIaraeT ero, yMeeT MPUMEHSTh MOJyYeHHbIE 3HAHUS Ha MPaKTUKE, HO JIOITyCKAeT B OTBETE
WIM B PEIIEHUH 33/1a4 HEKOTOPbIE HETOYHOCTH, KOTOPhIE MOXKET YCTPAHUTh C TIOMOIIBIO JTOTIOJTHUTENb-
HBIX BOIIPOCOB MpEIoIaBaTels.

OrneHKa «omauyHo» — BBICTABIAETCS O0yYarOIIeMy, ITOKa3aBIIEMY BCECTOPOHHHE, CUCTEMAaTU3UPOBAH-
HBIE, TIyOOKHE 3HAHUS BOIIPOCOB KOHTPOJIBHOM pabOThl U YMEHUE YBEPEHHO MPUMEHSATh UX Ha TPAKTHKE
NIPY pelIeHNH KOHKPETHBIX 3a/1a4, CBOOOHOE U MPaBHIbHOE 000CHOBAHUE MPUHSATHIX PELICHUH.

KOMHeTeHTHOCTHO-OpI/IeHTl/IpOBaHHLIe 3aJaHUusA

KoMIIeTeHTHOCTHO-OpUEHTHPOBAHHbBIE 3aJIaHUSI UCIIONIB3YIOTCS JUI KOHTPOJS YMEHHUU 00ydaro-
HIEroCs BHIMOJHATH 0000IIEHHBIE TPY/I0BbIE (YHKIIMU B paMKaX 3asBJICHHBIX KOMIETCHIMH B YCIOBHSX
NpUOMKEHHBIX K pealbHOM NpOo(ecCHOHANbHON AEATENbHOCTH (MPUHSATHE peIleHHid, 0OOCHOBaHHE
Habopa JefCTBHUI B ONPENEICHHON CUTYyalINN).

KpnTepm/I OIICHUBAHUSA BBINNOJIHCHUA KOMIIETCHTHOCTHO-

OPHECHTHPOBAHHBIC 3a/IaHUA

OTMeTKa «Hey/I0BJIeTBOPUTEILHOY»: JIONYIICHKI JiBe (1 Oomnee) rpyOble OmMMUOKN B X0Jie paboTEHI,
KOTOpbIe 00YYaIONIMICS He MOXKET UCIPaBUTh JIaKe M0 TPEOOBAHUIO MPETIOIaBaTeNs I padoTa He BbI-
TIOJTHEHA TOJIHOCTBIO.
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OTMeTKa «yA0BJIETBOPUTEIBLHO»: pa0b0Ta BBHITIOJIHEHA MPABUIILHO HE MEHEE YeM HAIOJIOBHHY,
JIOTYIIIEHBI 1-2 MOTPENTHOCTH WIIH OfHa Tpy0ast ommoKa.

OTMeTKa «XOpOoIIoy»: paboTa BHIMOIHEHA TIPABUIBHO C YYETOM -2 MEIKHX MOTPEIIHOCTEH WIIN
2-3 HEJI0YETOB, UCIPABICHHBIX CAMOCTOSATEIIBHO 110 TPEOOBAHUIO TIPSO IaBATEIIS.

OTMeTKa «OTJIMYHO»: paboTa BBHIIOJTHEHA B TIOJIHOM 00BbEMe ¢ COOMIOCHHEM HEOOXOMMMON T10-
CJICJIOBATENILHOCTH JICHCTBUI, paboTa MpOBEJCHA B YCIOBUSIX, 00ECIEUUBAIONINX MOTYYCHUE MPABUIIb-
HBIX PE3YJIBTATOB U BHIBOJIOB; COOJIIOJICHBI MPABUIa TEXHUKHU OE€30MACHOCTH; B OTBETE MPABWIBHO U aK-
KYpPaTHO BBITIONHSCT BCE 3aIMCH, TAOJWIIbI, PUCYHKHU, YEPTEIKH, TPapUKH, BIYHCICHUS; TPABIIBHO BbI-
TIOJTHSIET aHaJIN3 OIIHOOK.

Keiic-3aganusa

Ketfic-3ananue sBrnsieTcs ogHUM U3 cOCO00B 3(PPEKTUBHOIO MPUMEHEHHS TEOPUH B PEaNbHOU
KHM3HM dYepe3 pelIeHHe Y4eOHO-KOHKPETHBIX cuTyanmi. Kelic-mMeTon mnpenycMaTpuBaeT MHCEMEHHO
IPE/ICTaBICHHOE OIMCAHKUE OTPEETICHHBIX YCIOBUH M3 )KU3HHU XO3SHMCTBYIOIIETO CyOBEeKTa, OPUCHTUPY-
fomiee o0yJaronuxcst Ha popMyIrpoBaHue MPOOIEMBI U IIOMCK BAPHAHTOB €€ PELICHUSI.

Pe3ynpraT BRINONTHEHNS KeHC-3a1aHMs OLICHUBACTCS C YIETOM CIICTYIONINX KPUTEPHEB:

— MOJTHOTA MPOPabOTKH CUTYAINH;

— IIOJIHOTA BBIINIOJIHCHUA 3aaHUA,

— HOBH3HA U HCOPAMHAPHOCTH MPCACTABIICHHOI'O MaTCpHraia u pemeHHﬁ;

— MEPCTIIEKTUBHOCTh U YHHBEPCAILHOCTh PELICHUIA;

— YMEHHE apTyMEHTHPOBaHO 000CHOBAThH BEIOPAHHBIN BAPHAHT PEIICHHS.

Ecnu pe3ynbraT BBHIMONHEHHUS! Kelic-3a/laHusl COOTBETCTBYET O0O3HAUEHHOMY KpUTEpHIO 00yua-
OIIETOCS MTPUCBAMBACTCS OJUH OailT (32 KKl KpuTepwii mo 1 6amry).

Kpurtepuu onneHuBaHus BHINOJHEHUS Kelic-3a1aHus

Pe3ynprar BRIMONTHEHNS KeHC-3a1aHMsI OLICHUBACTCS C YIETOM CIICIYIONINX KPHTEPHEB!

— MOJIHOTA MPOPAOOTKU CUTYAIHH;

— IIOJIHOTA BBIINIOJIHCHUA 3aaHUA,

— HOBH3HA ¥ HEOPMHAPHOCTH MPEICTABICHHOIO MaTepHaa H PeIleHHH;

— IIEPCIEKTUBHOCTh U YHUBEPCAIbHOCTD PEILICHMUIA;

— YMEHHE apTyMEHTHPOBaHO 000CHOBAThH BEIOPAHHBIN BAPHAHT PEIICHHS.

Ecnm pe3ynbTaT BEIIOTHEHHS Keiic-3a1aHNs COOTBETCTBYET 0003HAYEHHOMY KPUTEPHUIO CTYJICHTY
MIPUCBANBAETCS OJUH Oa (3a KaKAbIH KpuTepwii o 1 6amry).

OneHka «OTIMYHO» — ITpH Habope B 5 6auIoB.

OueHka «xopomo» — npu Habope B 4 Gasuia.

OneHka «yIOBIETBOPHUTEIBHO» — ITPH Habope B 3 Oaa.

OreHKa «HEY/IOBJICTBOPUTEIILHO» — TP HAbope B 2 OaJiia.

Kpurtepuu onleHKH Ha IK3aMeHe

O1eHKa «OTIUYHO» BBICTABIACTCS 00ydarolmeMycs, MoKa3aBIIeMy BCECTOPOHHHE, CHCTEMATH3H-
poBaHHEIE, ITyOOKHE 3HAHHS BOMPOCOB SK3aMEHAIIMOHHOTO OWJIeTa M YMEHUE YBEPEHHO MPUMEHSATH MX
Ha MPaKTHKE MPU PELIEHUH KOHKPETHBIX 3aJad, cBOOOIHOE U NMpaBUIbHOE OOOCHOBAaHHME HMPUHSATHIX pe-
HICHUH.

O1eHKa «XOPOIIO» BBICTABISIETCSl 0OY4YaIOIeMycsl, €CIIH OH TBEPJO 3HAET MaTepHaj, TPaMOTHO H
0 CYIIECTBY M3JIaraeT ero, yMeeT IPUMEHATh TIOTy4YeHHbIE 3HaHUS Ha MIPAKTHUKE, HO JIOMYCKAeT B OTBETE
WIN B PEIIEHUH 337ad HEKOTOPbIE HETOYHOCTH, KOTOPhIE MOXET YCTPAHUTh C MOMOIIBIO JOMOJIHUTEIb-
HBIX BOTIPOCOB ITPETIO/IaBATES.

O1neHKa «yIIOBIETBOPUTEIHLHO» BBICTABISIETCS OOYyYaloUIeMycs, MOKa3aBlleMy (pparMeHTapHBIH,
Pa3pO3HEHHBIN XapakTep 3HaHWN, HEAOCTATOYHO NpaBUJIbHBIE HOPMYIMPOBKH 0Aa30BBIX MOHATHH, Hapy-
LIEHUS JIOTHYECKON MOCIIE0BATEILHOCTH B N3JI0KEHUH TPOrPaMMHOTO MaTepHaia, HO IIPHU 3TOM OH BIla-
JieeT OCHOBHBIMH TOHSITHSIMHA BBIHOCUMBIX Ha 3K3aMEH, HEOOXOJMMBIMHU JJISl TAIbHEHIIEro o0ydeHus u
MOYKET MPUMEHSTH TOJTyUYeHHbIE 3HAaHHUS 110 00pasily B CTAHAAPTHOMN CUTYalHH.

O1eHKa «HEYIOBJIETBOPUTEIILHOY» BBICTABIsIETCsl 00yUaroImeMycs, KOTOpBIA He 3HaeT Oonbliel ya-
CTH OCHOBHOTO COJICP)KaHHsI BEIHOCHUMBIX Ha DK3aMEH BOIIPOCOB TEM JIUCIHIUIMHBI, JIOIyCKaeT Ipyobie
omuOKH B (OPMYJIMPOBKAX OCHOBHBIX TIOHSTHH W HE YMEET HCIONb30BaTh MOJyUYEHHbBIE 3HAHHS TIPH pe-
[IEHUH TUIOBBIX MPAKTUYECKUX 3a7ad.
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8 IlepeyeHb OCHOBHOI U JOMOJHUTEIbHON Y4eOHOI JuTEpPaTypPhl

OcHoBHasi yueOHas1 JIuTEPaTypa

1. Muxkpobuonorus : yuebnoe mocoobue / P.I'. T'ocmanos, A.K. Tanmmymmun, A.X.
Bonkos, A.1. U6parumoBa. — 3-¢ uza., crep. — Cankr-IlerepOypr : Jlanp, 2019. — 496 ¢. —
ISBN 978-5-8114-1180-1. — TekcT : 3JEKTPOHHBIHN / DIEKTPOHHO-OMOIMOTEYHAS CHUCTEMa

«Jlanpy : [caiiT]. — URL.: https://e.lanbook.com/book/112044 (nata oopamienus: 09.10.2019).
— Pexxum goctyma: st aBTOpHU3. T0JIb30BATEIICH.

2. I'ocmanos, P.I'. [IpakTukym mo BeTepUHAPHOM MUKPOOHOJIOTHH M MHUKOJIOTHH :
yuebnoe nocodue / P.I'. 'ocmanos, H.M. Konsrues, A.A. bapckoB. — Cankr-IlerepOypr : Jlans,
2014, — 384 c. — ISBN 978-5-8114-1625-7. — TekcT : 3JIGKTPOHHBIHN // DIEKTPOHHO-

oubnmmoteunas cucrema «Jlauby : [caiir]. — URL.: https://e.lanbook.com/book/45680 (mata 06-
pamenus: 09.10.2019). — Pesxxum goctyna: it aBTOPHU3. MOJIB30BATENCH.

3. KonerueB, H.M. Berepunapnas mukpoobuosiorust 1 Mmukosnorus : yueonuk / H.M. Ko-
aerueB, P.I'. T'ocmanoB. — 3-¢ u3n., crep. — Cankr-IletepOypr : Jlans, 2019. — 624 c. —
TekcT : 2MeKTpOHHBIN // DiekTpoHHO-OuONMHMoTeuHass cucreMa «Jlampy : [caiit]. — URL:
https://e.lanbook.com/book/125742 (nara obpamienus: 09.10.2019). — Pexum nocrymna: amns
aBTOPU3. NIOJI30BATEIICH.

4. KonsrueB, H.M. Berepunapuas mukpoOuonorus u mukonorus : yueonuk / H.M. Ko-
aeraeB, P.I. 'ocmaHoOB. — 2-¢ u3n., crep. — Cankr-IletepOypr : Jlans, 2018. — 624 c. — ISBN
978-5-8114-1540-3. — TekcT : 2NeKTPOHHBIH // DNeKTpOoHHO-OnbnoTeuHas cucrema «Jlanpy :
[caiiT]. — URL.: https://e.lanbook.com/book/109627 (nara oopamienus: 09.10.2019). — Pexxum
JOCTyTMa: ISl aBTOPH3. MOJIb30BaTENeH.

5. I'ocmanos, P.I'. Mukosorust 1 MUKOTOKCHKOJOTHs : MoHOrpadus / P.I'. 'ocmaHOB,
A K. Tannynnun, @.M. Hypranues. — Cankr-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: JIISl aBTOPU3. TIOJIH30BATEIICH.

JononHuTesibHAs y4eOHasI IMHTEpPaTypa

1. llleBuenko A.A., Mukpoouonorus / A. A. IlleBuenko, JI. B. lllepuenxo, O. FO. YepHsIix u np. /
Yuebnoe nocodue // OO0 «Kaskazckas tunorpadus», 2013 — 592 c.

2. Tepexos B. 1. ®usunonorus u reaetrka 0akrepuii : yued. mocodue / B. U Tepexos, A.
C. Tumenko. — Kpacnonap : Ky6I'AY, 2019. -130c.

3. Tumenko A. C. MukpoOHOIOTHS: CrielallbHas 4acTh : yue0.-meto. mocoodue / A. C.
Tumenxo, E. H. HoBuxosa, A. P. JIutBunoBa. — Kpacnonap : Ky6I'AY —2019. — 68 c.

4. Buaros A.JI. Xumus Bojbl 1 MUKpoOuomorust : yueonuk / A. JI. iBuatos, B. M. Maios. - M.
: IHOPA-M, 2015. - 218 c. - (Cpea. npod. obpazoBanue). - ISBN 978-5-16-006616-5, 978-5-16-
101073-0 : 429p.

5. Komraes A.I'. buoTexHoOrusl B CEIILCKOM X03s1HcTBe © yueO. mocobue / A. I'. Komaes; Ky0.
roc. arpap. yH-T. - Kpacuonap : Kyol'AY, 2014. - 472 ¢. - MCx. - ISBN 978-5-94672-712-9 : B/i; 150
IK3.

6. MBmmna W.B. bonbioit npaktukym " Mukpobuonorus” : yue6. mocobue / . B. BmuHa. -
CIIb. : Ilpocnext Hayku, 2014 . - 108 c. - ISBN 978-5-903090-97-6 : 1189p.

7. Kopocrenéra JI.A. CtpykTypHO-(QyHKIIMOHATbHAS XapaKTEPUCTHKA MHUKPOOHOTO KOMILIEKCA
MOYBkI B arporieHo3e : MoHorpadus / JI. A. Kopocrenésa; Ky06. roc. arpap. yH-T. - Kpacuogap : Kyol'AY,
2014. - 71 c. - b/u 20 sxs3.

9 Ilepeuennb pecypcoB HH(OPMAIHOHHO-TEJIEKOMMYHUKAIMOHHOH ceTn «UHTep-
HeT»
IlepeyeHb 31eKTPOHHO-0MOIHOTEYHBIX CHCTEM

| N | HaumenoBanue pecypca Tematnka |
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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

1. HN3narenscTBo «JIaHby YHuBepcangpHas
2. IPRbook YHuBepcaibHas
3. Znanium.com YHuBepcaipHas
4, O6pa3zoBarenpHblil moptan Kyol'AY YHuBepcanbHas

PeKOMeH)IyeMbIe HHTEPHET CalThI

1. Hayunas snexkrponHnas oubamoreka Www.eLIBRARY.RU

http://wwwe.aris.ru/- arpapuas poccuiickas HH(GOpMaIHOHHAS CHCTEMA

3. http://lwww.mcxpx.ru/ - opuumansueiii MaTepHET — mopran MUHHCTEPCTBA CEIBCKOTO
xo3sicTBa Poccun.

4. Oo0pazoBatenbubiii  nopran KyOol'AY  [Onexrtponnslii  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-HCCIICIOBATEIIbCKHI HHCTUTYT SITHIEMHOJIO-
ruu U Mukpoounosoruu umenu [.H. 'abpudeBckoro.

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

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

9. biomicro.ru — npoGyiemMbl COBpEeMEHHON MUKPOOHOJIOTHH.

10. micro-biology.ru — pecypc 0 MUKpOOHOIOTHH TSI CTYICHTOB.

no

10 MeToanyeckne yKazanus J1Jisi 00y4alOUIUXCs 110 OCBOEHHIO AU CHUTLINHBI

1. KopocreneBa JI.A., OcHoBbl 3konoruu mukpoopranusmon/ JI. A. Kopocrenesa,
A.T. Komraes — CII6:JIanb, 2013 (http://e.lanbook.com/books/element.php?pll_id=4872) — 240
c.

2. Tepexo B.U., Tumenko A.C. Ceparouenko U.B. ®usnonorust Oakrepuii (yaeOHOE
nocobue). — Kpacunonap : Ky6I'AY, 2017. - 70 c.

3. Tumenko A. C. MukpoOuoorus: crienanbHas 4acTh : yueb.-metof. mocodue / A. C.
Tumenxo, E. H. HoBuxosa, A. P. JIutBunoBa. — Kpacnonap : Ky6I'AY —2019. — 68 c.

11. Ilepeyenb HMHPOPMANMOHHBIX TEXHOJIOTHI, HCIIOJIB3yEeMBbIX NPH OCYIIECTBJICHUH
00pa3oBaTeIbHOIO NpoLecca Mo JMCUUILINHE, BKIYas NepedeHb POrpaMMHOro odecme-
YeHHs 1 HH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM

NubpopmanmoHHbie TEXHOJIOTHH, UCIIOIB3yEMbIE TIPH OCYIIECTBICHUN 00pa-
30BaTEJILHOTO MPOIIecca MO JUCIUIUIMHE MTO3BOJISIOT:

- o0ecneunTh B3aMMOJICHCTBHE MEXKIY yYacTHUKaAMU 00pa3oBaTEIIBHOTO
mporiecca, B TOM YHCIIe CHHXPOHHOE M (WJIM) aCHHXPOHHOE B3aWMOJICHCTBUE T10-
cpeactBom cetu "MHTEpHET";

- (uKCHpOBaTH XO0J 00pPa30BATEIBHOTO TPOIECCA, PE3YIBTATOB MPOMEKY-
TOYHOW aTTECTAIMH IO JWCIHMIUIMHE W Pe3yJbTaTOB OCBOCHHS 00pa30BaTEIBHON
IPOTPAMMBI;

- OpraHu30BaTh TMPOIECC O0Opa30BaHUS IMYyTEM BHU3yaIM3aIlUU H3ydaeMOM
uH(OpMAIUU TOCPEJCTBOM MCTIOIB30BaHUS MPE3EHTAIUHN, YUeOHBIX (DUITHMOB,;

- KOHTPOJHMPOBATH PE3yJbTaThl OOyYECHHs] HAa OCHOBE KOMITBIOTEPHOTO Te-
CTUPOBAHUS.

IlepeyeHb JTMIIEH3MOHHOI'O POTPAMMHOIO0 o0ecreYeHu st
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HaumenoBanue

Kpartkoe onucanmne

Microsoft Windows

OHepaHI/IOHHaﬂ CHCTEMA

Microsoft Office (Bxmrouaer Word, Excel, PowerPoint)

[TakeT opUCHBIX TPUITOKEHUT

Hepeqenb leO(l)eCCHOHaJILHLIX 0a3 JaHHBbIX U I/IH(l)OpMaIII/IOHHI)IX CIIPAaBOYHBIX CUCTEM

HauMenoBanue

TemaTuka

DJIeKTPOHHBIH ajpec

Hayunas snekrponnast 6ubaunoreka eLibrary

YHuBepcanbHas

https://elibrary.ru /

12 MaTepHaJIbHO-TeXHH‘leCKoe odecrneuyeHue AJIdA Oﬁy‘{eHHﬂ o TMCIHMIIJIMHE

HaumenoBanue yueOHBIX
IIPEeIMETOB, KYPCOB, JHC-
UIUTMH (MOJyJiel), IpakK-
TUKHU, UHBIX BUJI0B y4eO-
HOM JeATeNIbHOCTH,
IIPElyCMOTPEHHBIX yueo-
HBIM IIJITAHOM 00pa3oBa-
TEJILHOM IIPOrPaMMBbI

HaunmeHnoBaHme ToMeNIeHNH T
MIPOBEJICHUS BCEX BUIOB YICOHOM
JeSITeNIbHOCTH, MTPEyCMOTPEHHON

y4eOHBIM IIJIAHOM, B TOM YHCIIE
MMOMEIIEHHUS IJII CAMOCTOSTEIbHOM
paboThI, C YyKa3aHUEM IEPEIHS OC-

HOBHOTO 000py/I0BaHHsI, y4eOHO-

HaIJISIHBIX IT0COOUH

Y UCTIOJIb3YEMOT0 MTPOrPaMMHOTO

obecreyeHus

Anpec (MeCTONOJIOKEHNE) M0~
MEIICHUH JUIsl TIPOBEACHHSI
BCEX BHJIOB YYEOHOH JesITeNb-
HOCTH, TIPELyCMOTPEHHOM
y4eOHBIM TUTAHOM (B CTyuyae
peanm3anuu 00pa3oBaTEIIHLHON
IPOTpPaMMBbI B CETEBOH (opme
JIOTIOJTHUTEIILHO YKa3bIBACTCS
HaMMCHOBAHUE OPraHU3allH, C
KOTOPOI 3aKJII0OYEH JOTOBOD)

Mukpobuosnorus

[Tomemenue Ne312 BM, mocagodHbIX
mecT — 30; momaap — 52,6kB.M; y4eo-
Hasl ayMTOPHs LIS POBEACHUs yueOHbIX

3aHITHH.
nmabopaTopHOe 000pyIOBaHHE

(obopynoBanmue taboparopHoe — 1 miT.;

MHKPOCKOIl — 28 TIT.;);

TEXHUYECKUE CPeACTBa 00yUEeHUS
(mpoextop — 5 mIT.; 6JI0K MUTaHUA — 5
IIT.);

crenManu3upoBaHHas Mebens (yaebHas

JIocKa, yueOHast MeOenb).

ITomemenne Ne314 BM, nocagogHbIX
MecT — 28; momans — 53,7 KB.M;
y4eOHast ay JUTOPUS ISl IPOBEACHUS
Y4eOHBIX 3aHATHA.
nabopaTopHOe 000pyIOBaHHE
(MuKpockomn — 36 mrT.);
TEXHUUYECKUE CPEJICTBA O0yUSHUS
(670K muTaHUsA — 5 mT.);
crenranu3upoBaHHas Mebens (yaebHas
JTOCKa, yueOHast MeOeln).

350044, KpacHonapckuii Kpai, T.
Kpacunonap, yn. um. Kanununa, 13
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ITomemenne Ne317 BM, mnomans —
34,5 kB.M; 1abopaTopus .
nmaboparopHoe 000pyOBaHNE
(ob6opynoBaHme 1abopaTopHOoe — & IMIT.;
MHUKpockon — 1 mrT.;

BEChI — 3 IIT.;
no3arop — 5 WIT.;
uentpudyra — 1 mr.;

CTeH/1 1abopaTopHbIil — 2 mT.;
Hacoc — 1 miT.;
KaJIOpAUMETp — 3 IIT.;
Melnanka — 1 1mr.;
TepMocTaT — 2 IIT.});
TEXHUYECKHE CPEACTBA O0YICHHUS
(mpunTep — 1 mmT.);
crieuatn3upoBaHHas MeOelb(yueOHast
JI0CKa, yueOHast MeOelb).

[Tomemenue Nel BM, nocaiouHbix MecT
— 150; mutomans — 158,5 kB.M; yueOHast
ayJIUTOPHS U IPOBEACHHS yUeOHbBIX
3aHIATHH.
cHennatm3upoBaHHas MeOelns (yaeOHas
JOCKa, yueOHast MeOep);
TEXHHYECKHE cpezicTBa 00ydeHus, Habo-
PBI IEMOHCTPAILIMOHHOTO 000pYJOBaHHUS U
y4eOHO-HaTTIAAHBIX T0COOMi (HOYTOYK,
MIPOEKTOP, IKPaH);
nporpammuoe obecriedenne: Windows,
Office.

ITomemenne Ne2 BM, mocagodHbIX MECT
— 150; mromane — 159,2 kB.M; yueOHas
ayJMTOPHS JUIS IPOBEACHUS y4eOHbBIX
3aHITHH.
crenManu3upoBaHHas Mebens (yaebHas
Jlocka, yueOHast MeOenn);
TEXHHUYECKHE Cpe/ICTBa 00ydeHus, Habo-
PBI AEMOHCTPAIIMOHHOTO 000PYAOBaHUS U
y4eOHO-HaTTIAAHBIX TOCOOMH (HOYTOYK,
MPOEKTOP, IKPaH);
nporpammuoe obecneuenue: Windows,
Office.

ITomemenne Ne307 BM, nocagoyHbIX
mecT — 30; momaas — 56,2kB.M; y4e0-
Has Ay AUTOPHS IS IPOBEACHHUS yICOHBIX

3aHATHUH.
naboparopHoe 000pya0BaHUE
(maKyOaTtop — 1 mT.);
crieMaIn3upoBaHHas MeOens (yueOHas
JTOCKa, ydeOHast MeOelb).

[Tomemenne Ne603 I'VK, nocanouHsix
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mecT — 28; miomaas — 36,4KB.M; 110-
MEIIEHUE IJIs1 CAMOCTOSITEIILHON paboThI
oOydJaromuxcs.
TEXHUYECKHE CpeACTBA 00yUeHNUs (IPHH-
Tep — | mT.; cereBoe 060pyIOBaHHE —
1 mT.;

KOMIIBIOTEp NEPCOHATBHBIN — 9 mT.);
JIOCTYT K ceTH «HTepHeT»;
JIOCTYT B 3JIEKTPOHHYO HH(OpManoH-
HO-00pa30BaTeIbHYIO Cpely YHUBEPCHUTE-
Ta;
crenran3upoBaHHas MeOens (yaebHas
MeOeb).

IMporpammuoe obecredenne: Windows,
Office, crienuanu3npoBaHHOE JUIICH3H-
OHHOE ¥ CBOOOJHO PacIpOCTpaHsIeMoe
OporpamMMHOe 00ecIeyeHne, IpeayCMOT-
peHHoe B paboueil mporpamme
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