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1. IEJb U 3AJIAYA OCBOEHUS JUCLATIIAHBI

LeasiMu ocBOCHUS TUCHUITMHBI «MUKPOOHOIOTHS» ABISIOTCS: (POpMUPOBAHHUE 3HAHUN
10 o0l U CeNbCKOXO03HCTBEHHOM MMKPOOMOJOTMM M YMEHHM HMCIIOJIb30BaHMs MOTYYEHHBIX
3HAHUM I pEeLICHUS IPAKTUYECKUX 3a]1a4 CEJIbCKOXO035IMCTBEHHOIO ITIPOU3BOICTBA.

3agaun:

- U3y4EHHUE MPUHIIUIIOB TAKCOHOMHH, MOP(HOJIOTHH U (PU3NOIOTHH MUKPOOPTaHU3MOB, UX
pOJIM B KPYrOBOPOTE€ OMOTEHHBIX BELIECTB, BIUSHUE (DAKTOPOB BHEUIHEW Cpeibl Ha pa3BUTHE
MHUKPOOPTraHU3MOB;

- U3y4CHHE SKOJIOTUU MUKPOOPTaHU3MOB (MHUKPOGIIOPHI TOYBBI, BOBI, BO3IYyXa).

- U3y4EHHUE METOJJ0B MUKPOOHOIOIMYECKOTO UCCIICIOBAHMUS.

2. IEPEYEHDb IIVIAHUPYEMBIX PE3YJIBTATOB OBY-
YEHHUSA 11O JUCIHUIIVIMHE, COOTHECEHHBIX C IIJIAHU-
PYEMbBIMH PE3YJIBTATAMM OCBOEHMS OIIOII BO

B pe3ynbrare n3ydeHus MTUCIUTUTAHBI « MUKpOOHOIOTH» HE (DOPMUPYIOTCS
po¢eCCUOHATIbHBIC KOMIIETEHIIUH.

B pe3yiabTaTe 0CcBOEHUS TMCHUIIMHBI GOPMHUPYIOTCS CJeAYyIONIHE KOM-
neTeHIun:
OIIK-1 — criocoOeH pemiaTh TUIOBBIE 3a/1a4u MPOQPECCUOHAIBHON NIEATETLHOCTH
Ha OCHOBE 3HAaHUW OCHOBHBIX 3aKOHOB MAaT€MaTHYECKUX U €CTECTBEHHBIX HAYK C
npuMeHEeHuEeM HH(OPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH;
OIIK-5 — crnocobeH K ydacTHIO B MPOBEICHUM IKCIIEPUMEHTATBHBIX HCCIIE0BA-
HUHN B TPO(PECCUOHATILHOM JIESITEIbHOCTH.

3. MECTO AUCHUIIYIMHBI B CTPYKTYPE OIIOII BO

«MuKpOOHONOTHS» SIBISETCS AUCHUIUTMHON 00s13aTenbHoi yactu OITOIT BO noaroros-
K1 oOyuarommxcst o HamnpanieHuto 35.03.04 ArpoHomusi, HampaBIEHHOCTh «3allluTa pacTe-
HUI»

4. OBBEM JUCIUILINHBI (108 YACOB, 3 3BAUETHBIX EJIMHUILLbI)

Buast yueOHO# paboThI Obnem, Facos
Ounas 3aouHas

KonTakTHas padora 57

B TOM YHCIIC:

- ay/IUTOpHaA,

10 BHJIaM yYEOHBIX 3aHSITHHA 54 )
- JIEKIINHU 22 -
- 1abopaToOpHbBIC 32 -

- BHEAYIUTOPHAS 3 -
- 3a4eT - -
- DK3aMeH 3 -
- 3aIUTa KYPCOBBIX

paboT (IPOEKTOB) i i




O0BeM, yacoB

Bunst yueOHol paboTh

Ounas 3aoyHas
CamocrosiTesibHasi padoTa 51 i
B TOM YHCIIE:
- 3aI1Ta KyPCOBBIX paboT (ITPOCKTOB) - -
- IIPOYME BHUJBI CAMOCTOSATENIBHON pa- 51 i
00TBI
HToro no AucuunjinHe 108 -

5. COAEP) KAHUE JUCIIUITIJIMHBI

IIo uroram HU3Yy4aceMOrIo Kypca CTYACHTHBI CAAIOT 5K3aMCH.

JucuunnuHa u3ydyaeTcs: Ha o4HoOli ¢opMme — Ha 2 Kypce, B 4 ceMecTpe.

Conep:kaHue U CTPYKTYpa AMCUUILJIMHBI 110 04HOH opme 00yueHMsI

Bunsl yaeOHOM paboTHI,

BKJTIOYAsi CAMOCTOSITEIIb-

HYI0 paboTy CTYAEHTOB
U TPYJIOEMKOCTH (B Yacax)

O
2 E
= = o, IIpa | Jla-
O T I Ca-
Ne Tema. 28 o KTU- | 060- o
n/n OCHOBHBIE BOIPOCHL. gL | 3 ye- | pa-
2E |3 cTo-
o 5 Jlex | ckue | Top-
S = ATeln
ouu | 3a- | HbIE
bHas
HA- | 3a-
pa-
TUS | HA-
oota
TUs
IIpeamer u nepcneKTUBBI Pa3BUTHA MHKPO-
0MO0JIOrNYeCcKOoil HAYKH
1. OnucarenbHbIi (MOpdoIOrnYeckuit) meproa
1 | passuTus MUKpPOOHOJIOTHH. OIIK-1 4 2 2
2. ®usnonoruyeckuit nepuoa passurus Mukpo- | OIIK-5
OMOJIOTHH.
3. CoBpeMeHHBIH 3Tall pa3BUTUSI MUKPOOHOJIO-
THH.
CoBpemMeHHasi CHCTEMATHKA MUKPOOPTaHM3-
MOB
1. IlonsTHE O CCTEMAaTUKE MUKPOOPTaHU3MOB.
2. CtpoeHne OakTepuaabHON KIETKH.
. OIIK-1
2 | 3. Mopdonorust 6akTepHii. OITK-5 4 2 - - 2
4. IlapctBo Procaryotae. Otaenbl U KJIacChl.
5. HapctBo Vira. Kpurepuu cucteMaTuku u
pa3MHOXXEHHE BUPYCOB.
6. [lapctBo Mycota. Otaensl 1 KJI1acchl.
I'eneTnka MUKpPOOPraHu3MoB
1. HacnenctBenHble (hakTOpbl MUKPOOPTaHU3-
MOB. OIlK-1
3 4| 2 - - 2
2. MexaHu3MBl, BEI3bIBalolue n3MeHenue reue- | OIIK-5
TUYEeCKOH HH(pOpMaLIUK.
3.IlpakTdecKkoe NCIOJIb30BaHUE JOCTHKEHUN




Bunpr yue6HO# paboTHI,

BKJIIOYAst CAMOCTOSTEIb-

HYIO pa0bOTy CTYJCHTOB
U TPYIOEMKOCTb (B yacax)
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n/n OCHOBHEBIE BOITPOCEHI. g2 3 4ye- | pa-
a8 = | O CTO-
o5 Jlex | ckue | ToOp-
& < ATen
UK | 3a- | HbIE
pHas
HA- | 3a-
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TeHETUKU MUKPOOPraHU3MOB U F€HHAasl HH)KEHe-
pysi B MUKPOOHOJIOTHH.
®u310/10THs1 MUKPOOPTAHU3MOB
1. XumcocTaB KJIE€TOK MUKPOOPIaHU3MOB.
2. MexaHu3Mbl IOCTYIUIEHUS TUTATENIbHBIX BE-
LIECTB B KIJIETKY.
3.Tunel MUTaHUS U NONTy4YeHUs dHepruu mukpo- | OIIK-1
4 4| 2 - - 2
OpraHu3Mamu. OIIK-5
4. OTHOIIEHNE MUKPOOPraHU3MOB K KUCIIOPOJY.
5. ®epMeEHTH MUKPOOPTAaHU3MOB.
6. OCHOBHbBIE METO/1bl KYJIbTHUBUPOBAHUS MUK-
POOPraHu3MOB.
®opMbl B3aHMOOTHOLIEHHIT MUKPOOPIraHU3-
MOB
1. OTHOLIEHUS XUILHUK-KEPTBA, Iapa3uT-
XO3S5IUH.
2. KommeHcanus3M 1 ero xapakTepuCTHKA. OIIK-1
5 4 2 - - 2
3. MyTyanucTuyecKue OTHOIICHHS. OIIK-5
4. HeliTpanu3m, aMMEHCaJIU3M.
5. KonkypeHnnus.
6. Knaccudukanus MexBHIOBBIX CBsI3eH B CO-
oOmiecTBe.
IIpeBpauenne coeMHEHUH yriepoaa MUKpPO-
OpraHu3MamMu
1. OOwiast XxapakTepUCTHKA MPOLECCOB OpoxkKe-
6 | HAL OIIK-1 4 5 2
2. OCHOBHBIE THIIBI OPOXKEHUS. OIIK-5
3. AopoOHOE OKHCIIEHUE KIIETYATKH.
4. HemnosiHOE OKHCIIEHUE U COOKHUCIIEHUE OpPraHu-
YECKUX BEIECTB.
IIpeBpamenne MUKPOOPTraHU3MaMH COEIH-
HeHMi a30Ta, cepbl, pocdopa, xese3a
1. OcHOBHBIE CTaUU KPYyroBOPOTA a30Ta.
2. AmmonunduKams, BO30yIuTeNnu, 3HaueHNe
npoiiecca. OIlK-1
7 4 2 - - 2
3. Hutpuduxanus, Bo3Oynurtenu, 3Hayenue npo- | OIIK-5

ecca.

4. lenutpudukanus, BO30yIuTeNn, 3HaYeHHE
mporecca.

5. Azotdukcanusi, BO30yInuTeIN, 3HAYCHUE TIPO-




Bunpr yue6HO# paboTHI,

BKJIIOYAst CAMOCTOSTEIb-

HYIO pa0bOTy CTYJCHTOB
U TPYIOEMKOCTb (B yacax)
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ecca.
6. [IpeBpamienune MukpoopranusmMamu Gocdopa,
AKeJie3a U Cephl.
Mukpoopranu3msbl U pacteHusi. Buonpena-
paThl B 3eMJIele/THH
1. Koncopuus u s3mudukarop.
. OIIK-1
8 | 2. DnuduTHBIE MUKPOOPTaHU3MBI PACTCHUU. OITK-5 4 2 - - 2
3. PusocdepHbie MUKpOOPTaHU3MBI pACTEHUIA.
4. Mukopu3a pacTEHHU.
5. buomnpenapatsl B 3eMJIeIENINN.
MuKpoOpranu3Mel H NOYBOOOpPa30BAHHeE.
1. Ponp MUKpOOpPraHn3mMoB B MOYBOOOpa3oBa- OIIK-1
9 4| 2 - - 2
HUH. OIIK-5
2. Mukpodiopa noys.
BiimsiHue arponpueMoB HA MOYBEHHYI0 MHK-
pod.iopy
1. BiusiHue cnoco60B 00paboTKK HA MTOYBEH-
HYI0 MUKpODIIOpY. OIK-1
10 | 2. HdeiicTBue ynoOpeHHit Ha MUKPOOPTaHU3MBbI U OITK-5 4 4 - - 2
TUTOI0PO/IAE TIOYBHI.
3. BiusHue NecTUIMI0B Ha TTOYBEHHYIO MUKPO-
itopy.
6. BiiusiHue ceBooOOpPOTOB ¥ MOYBOYTOMIIEHHE.
Opranusanus, 060pyaoBaHue U MpPaBUJa pa-
00TBI B MUKPOOHMOJIOTHYECKOI1 1adopaTopuu.
1. IlpaBuna paboTsl B MUKPOOHOIOTUYECKOM J1a-
O6oparopuu. OIlK-1
11 . 4 - 2 - 2
2. YcrpoiictBo MUKpockomna u npasuia padots! | OIIK-5
C HUM.
3. OObEeKTHB, €ro BHUJbI, XapaKTEepPUCTUKA, 3HA-
YeHHe.
OcHOBHbIE MeTOAbl MHUKPOCKONHH H HCCJIe-
AOBAHUS KJIETOK MMKPOOPraHNU3MOB. OIK-1
12 | 1. OcHOBHBIE METO/IBI MUKPOCKOITHH. OITK-5 4 - 2 - 2
2. Metoabl HCceIOBaHUS KJIETOK MHUKPOOpra-
HU3MOB.
N3y4yenne K1eTOK MUKPOOPTaHM3MOB.
1. ®ukcupoBaHHble Npenapatsl MUKpoopranus- | OITK-1
13 4 - 2 - 2
MOB. OIIK-5
2. Meronbl OKpacKd NpenapaToB MHKPOOpra-




Bunpr yue6HO# paboTHI,

BKJIIOYAst CAMOCTOSTEIb-

HYIO pa0bOTy CTYJCHTOB
U TPYIOEMKOCTb (B yacax)
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HU3MOB.
3. Knmaccudukanus kpacutemneu.
4, CymHoCTh MeToa OKpacku 1o ['pamy.
Mopgosorus u crpoenne 0aKkTepuii.
1. Mopdomnorus mapoBuaHbIX GopM OakTepuit
(3apucoBats).
2. Mopdomnorus nmanouykoBHIHBIX (HopM OakTe- OITK-1
14 | puii (3apucoBaTh). OITK-5 4 - 2 - 2
3. Mopdonorus u3BUTHIX GopMm OakTepwit (3a-
pHUCOBarTh).
4. Tunsl KIyTUKOBaHHS U MEXaHU3MBI JIBUKE-
HUs OakTepuii (3apucoBaTh).
HN3yyenue mop¢o10ru AKTHHOMMLIETOB U
MHKPOMMIIETOB.
1. XapakTepucTuka aKTHHOMHUIIETOB U HX MOp-
doorus (3aprcoBars). OIlK-1
15 4| - 2 - 2
2. XapakTtepuctuka Mukpomuiletos (rpuoos) u | OIIK-5
ux Mopdomorus (3apucoBaTh).
3. XapakTepucTuka Jpoxikeil 1 uX Mopgoaorus
(3apucoBarh).
IIuTanue MUKPOOPraHU3MOB.
1. Knaccudukariust muTaTeIbHBIX CPE]I.
16 2. Meroabl crepunmuzalu nocynsl, nutarens- | OITK-1 4 2 2
HBIX CpeJl, HHCTPYMEHTOB. OIIK-5
3. Ob6opynoBaHue u anmnapaTypa s KyJIbTHBH-
pPOBaHUSI MEKPOOPTaHN3MOB.
N3yyeHnne MHKPOOPraHu3MoOB 00bLeKTOB cpe-
AbI (BO31yXa, BO/bl, IOYBbI). OIK-1
17 | 1. MuxpoOuosornueckuii aHaau3 Bo3Iyxa. OITK-5 4 - 2 - 2
2. MukpoOHUOIOTHYECKUN aHAU3 BOJBI U TOY-
BEL
Ydyer pe3yabTaToB MHKPOOHOJOrHYECKOr0
aHaJM3a BO3/1yXa, BOJbI, I0YBBHI.
1. ITogcuer KOJMOHUI Ha NMUTATENBHBIX CpeAax u
pacyer KoJn4ecTBa MUKPOOPTaHU3MOB B 1M3. OITK-1
18 | 2. IloacueT KOJOHUWI Ha MUTATEIBHBIX CPeAax U OITK-5 4 - 2 - 2

pacueT KOJMYEeCTBA MHUKPOOPraHM3MOB B 1 i
BOJBI WX | Tp. TOYBBHI.

3. IlepeceB Gakrepuii Ha MITA wmu MIIb nmns
W3y4YE€HUs BBIJICIICHHOW YUCTOMN KYJIBTYPBI.




Bunpr yue6HO# paboTHI,

BKJIIOYAst CAMOCTOSTEIb-

HYIO pa0bOTy CTYJCHTOB
U TPYIOEMKOCTb (B yacax)
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HN3ydyeHue YUCTOM KYJbTYPbI OaAKTEPHIi.
1. XapakTepucTuka OaKTepUaTbHBIX KOJIOHHIH.
2. Onmcanue xapakrepa pocra OaKTepuil B Ipo-
6upkax Ha MITA u MIIb. OIIK-1
19 y 4| - 2 - 2
3. Uzyuenue mopdonorun umucroil KyabTypbl | OIIK-5
OaKTepHii.
4. TIpoBeneHue onpeesieHus YyBCTBUTEIbHOCTU
YHCTON KYJbTYpbl OaKTepHil K aHTUOMOTHKAM.
Yuer pe3yJbTAaTOB oOmpe/eeHusi YyBCTBHU-
TeJIbHOCTH 0aKTepuii K aHTUOMOTHKAM.
20 1. O6mas xapakTepucTuKa aHTUOMOTHUKOB. OIIK-1 4 2 2
2. CBoiicTBa aHTUOMOTHKOB. OIIK-5
3. Yuer 4yBCTBUTEIBHOCTH OAaKTepUil K aHTH-
OMOTHKAM.
HN3yuyenue BO30yauTeseli CHMPTOBOr0, MO-
JIOYHOKH CJIOT0, MACJISIHOKHUCJIOT0 OpOoKeHusl.
OIlK-1
21 | 1. Bo30yauTenu CoupTOBOrO OpPOKEHHUS. OTIK-5 4 - 2 - 2
2. Bo3Oynureny MOJIOYHOKHCIIOTO OpOXKEHHUSI.
3. Bo30yauTenu MaciasiHOKUCIOro OpOXKeHHU .
H3yyenne OCHOBHBIX MMKPOOHOJIOTMYECKHX
NMPOLECCOB B MOYBe: aMMOHM(MKAIMH, HUT-
puduxkanumu, JeHUTPpUPHUKALUH, A30TPHUKCA-
MU, OKHCJICHUS KJICTYATKH.
1. OcHOBHBIE CTaANM MPEBPAILIEHUS COCTUHEHUIN
a30Ta ¢ y4aCTUEM MUKPOOPTaHU3MOB.
2. IlocTaHOBKa OIBITA MO BHISIBJIEHUIO OCHOBHBIX
MHUKPOOHOJIOTNYECKHUX MPOLIECCOB B MOYBE.
3. IlocTaHOBKA ONBITA MO BBIIETIEHUIO AMMOHU-
GUIMPYIOUTMX MUKPOOPTaHU3MOB U3 OYBBI. OIIK-1
22 4 - 2 - 2
4. IloctaHoBKa ombITa O BbIsIBIEHUIO HUTpUu- | OIIK-5
LUPYIOLIEN aKTUBHOCTHU TIOYBBI.
5. IlocTaHOBKaA ONBITA 11O BBISBICHUIO JICHUTPHU-
¢unmpyromei akTHBHOCTH TTOYBBHI.
6. IlocTaHOBKA OIBITA ITO BBIAEIECHUIO CBOOOIHO
KHUBYIIUX a30T(HUKCATOPOB U3 MOYBHI.
7. IlocTaHOBKa OIBITa MO BBIACIEHUIO a3pOOHBIX
OKHUCJIUTEJIEH KJIETYaTKU U3 TIOYBBI.
8. N3yuenue mporecca moommsaiuu dochopa
13 opraHudeckux gocdaros.
23 | M3yyenue ocHOBHBIX Mukpoouosorndyeckmnx | OIIK-1 | 4 - 2 - 2




n/n

Tema.
OCHOBHBIE BOIIPOCHI.

dopmupyemeie
KOMIIETEHIINHT

Cemectp

Bunpr yue6HO# paboTHI,

BKJIIOYAst CAMOCTOSTEIb-

HYIO pa0bOTy CTYJCHTOB
U TPYIOEMKOCTb (B yacax)

IIpa | Jla-
KTU- | 00-
ye- | pa-
Jlek | ckue | TOp-
UMW | 3a- | HbIE
Hi- | 3a-
THA | Hi-
TUS

NPOLECCOB B MOYBe: aMMOHHU(UKALUH, HUT-
puduxkanumu, JeHUTpU(PHUKANUH, A30TPHKCA-
UM, OKUCJICHHS KJIeTYaTKHU.

1. OcHOBHBIE CTaAMM NPEBPALLEHUS COETUHEHUIN
a30Ta C y4acTHEM MUKPOOPIaHU3MOB.

2. IlocTaHOBKa OIbITA 1O BHISIBJIEHUIO OCHOBHBIX
MHUKPOOHOJIOTHYECKHX MPOLIECCOB B MOYBE.

3. IlocraHOBKa OmbITa U y4YeT IO BBIJIEICHUIO
aMMOHH(HULIMPYIOIIUX MUKPOOPTaHU3MOB U3
IIOYBBHI.

4. IlocTaHOBKa OIBITa U y4eT HUTPUPHULHUPYIO-
1€l aKTUBHOCTH OYBBI.

5. ITocTtaHOBKa omnbiTa M y4eT NEHUTPUPHULUPY-
IOIIEH AKTUBHOCTH TOYBBI.

6. [TocraHoBKa OMbITA MO BBIIEICHUIO CBOOOIHO
KHUBYIIUX a30T(QHUKCATOPOB W3 TOYBBI U YYET
OIIBITA.

7. IlocraHOBKa OIBITA W Yy4Y€T BBIACICHUS
a’pOOHBIX OKUCIIUTENEH KIIeTYaTKU U3 MOYBHI.

8. N3yuenue mporecca Mmoommmsaiuu dochopa
13 OpraHnveckux (ocdatoB u ero yyer.

OIIK-5

24

HN3yyenue mukpodiopbl puLJI0- ¥ pU30ILIA-
HbI PaCTeHH.

1. CymHocTh MeTOJa MOCIEN0BATEIbHOIO OT-
MbIBaHus KopHe# (1o Temnmep).

2. IlpoBenenune ydera MHUKpodiopsl (umio- u
PpHU30IIIIaHbl PACTEHUN.

OIIK-1
OIIK-5

25

Buonpenaparsl B 3emiefeauMd W 3aliuTe
pacreHui.

1. buonpenapars! 151 60ppOBI ¢ (puTOMaTOreHa-
MHU.

2. XapakrepucTuka OaKTepHalbHBIX Ipenapa-
TOB.

3. XapakTeprucTrKa BUPYCHBIX IPENAPaTOB.

4. XapakTepucTHKa rpUOHBIX MTPENapaToB.

OIIK-1
OIIK-5

26

Onpenenenne aKTMBHOCTH HEKOTOPLIX OMO-
npenaparos.

1. Dkcmpecc-MeTol OMpEeNeneHus >KU3HECHO-
COOHOCTH KJIETOK KIIyO€HBKOBBIX OakTepuil B
cyxoM HuTparuse (no [llmisaukoBoi, Curyre).

OIIK-1
OIIK-5




Bunpr yue6HO# paboTHI,

BKJIIOYAst CAMOCTOSTEIb-

HYIO pa0bOTy CTYJCHTOB
U TPYIOEMKOCTb (B yacax)
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TUS
2. Onpenenenue 4ucia KJIETOK a30ToOaKTepa B
a30TO0aKTEpUHE.
Hroro 22 32 - 51

HNXCHA 11O AUCHUITTIMHE

map : Kyol'AY, 2014. - 71 c. - b/11 20 3k3. - 1 9K3.

wi. - (Beicui. o6paszosanmue). - ISBN 978-5-8199-0350-6; 978-5-16-003263-4 : 191p. - 4 3xs3.

6. IEPEYEHb YYUEBHO-METOANYECKOI'O OBECIIE-
YEHUSA 51 CAMOCTOSATEJBHON PABOTHI OBYYAIO-

Y4eOHas quTepaTypa U MeTOAUYECKHEe YKAa3aHUS (/IS CAMOCTOSATEIbHOH PpadoThl)

1. KOPOCTEJIEBA JLA.CtpykTypHO-(QyHKIMOHABHASL XaPAKTCPUCTHKA MUKPOOHOTO KOM-
IieKca mouBkl B arpoiieHose : Mmonorpadust / KOPOCTEJIEBA JILA. ; Ky6. roc. arpap. yH-T. - KpacHo-

2. MYJIPELIOBA-Bucc K.A.Mukpobuonorus, canutapusi U rurueta : yueobnuk / MY JIPELIO-
BA-Bucc K.A., lextoxuna B.II. - [4-¢ u3a., ucnp. u gom.]. - M.: ®OPYM : UTHOPA-M, 2013. - 399 c.

3. MUKPOBUMOJIOI'UA : yuebnuk / [O.[. Cunopenko, E.I'. bopucenko, A.A. Banbkosa, JI.U.
Boitno]. - M. : UHOPA-M, 2012. - 286 c.: 1. - (Beicm. obpazoBanue). - ISBN 978-5-16-002422-6 :
259p. - 5 3k3.
4. MUKPOBUOJIOI'UA : yueOnuk / [O.[J. Cunopenko, E.I'. bopucenko, A.A. Banbkosa, JI.I.
Boiino]. - M. : UHOPA-M, 2010. - 286 c.: un. - (Beicur. oOpa3osanne). - ISBN 978-5-16-002422-6 :
209p. - 1 3k3.




/. ®OHJ OEHOYHbBIX CPEACTB JJid INPOBEJIEHUSA
MNPOMEXYTOUYHOMU ATTECTALIUA

7.1 Hepeqeﬂb KOMIIeTEeHIUil ¢ YKa3aHHuEM I3TAllOB HX (1)0pMI/Ip0BaHI/Iﬂ B Ipouecce

ocsoenus OITIOII BO

Howmep cemectpa*

Oranbl GOopMUPOBAHUS U IPOBEPKH YPOBHS CHOPMUPOBAHHOCTH KOMIIE-

TEHLIUN 10 AUCIUIUIMHAM,
NpakTuKam B npouecce ocoenus: OI1

OIIK-1. CriocoGeH periath THIOBBIE 3a/1a4u MTPO()EeCCHOHATLHOU JeSITeIbHOCTH Ha OCHOBE 3Ha-
HUN OCHOBHBIX 3aKOHOB MaTeMAaTHYECKHUX M €CTECTBEHHBIX HayK C MpUMEHeHueM uHopMaiu-
OHHO- KOMMYHUKAIIWMOHHBIX TEXHOJIOTUH

1,2

Xumus

1

HCOPI‘ AHWYCCKad U OpraHNYCCKast XUMHA

AHanuTHueckas XUMMUA, (1)I/I3I/I‘I€CK8.${ 1 KOJIZIOMJHAasA XUMUA

duzuka

MaremMaTnka ¥ MaTeMaTHISCKasl CTaTUCTHKA

N L)

Nudopmatuka

=
N

boranuka

YueOHast mpaKTHKa

O3HakoMHUTEJIbHAS PAKTUKA

MukpoOHoIOTHS

ATpOoMeTeopOJIOTHS

®dusuosorus 1 OUOXUMHUS PaCTEHUN

OO0111ast reHeTHKA

CebCKOX03SUCTBEHHAS DKOJIOTUSI

Menuopanus

AOAIINWIBANADN

OCHOBBI OMOTEXHOJIOTUHU

o
o

PacrenuneBoacTBo

~

OCHOBBI CCJICKIIMH 1 CCMCHOBOICTBA

oo

BrinosHeHe 1 3a1uTa BeITYCKHOW KBAIM(UKAIIMOHHOM paboThI

Howmep cemectpa

Otansl GOPMHUPOBAHUS U IPOBEPKU YPOBHS CHOPMUPOBAHHOCTH
KOMTICTSHIIMH 1O TUCIUTUIMHAM, TIPAKTHKaM B IPOIIecce OCBOe-
aust OITOIT BO

OIIK-5 — crioco0eH K y4acTHIO B NMPOBEIECHUU IKCIEPUMEHTAIbHBIX UCCIE0BaHUM B mpodec-

CHOHAJILHOM AeSITEIbHOCTH

4

Muxkpobuosorus

MeToauKa OIBITHOTO Jiena

OCHOBBI OMOTEXHOJIOTUHU

VYueOHas IIpaKTUKa / TexHOIOTHYECKAS ITPAKTHUKA

N A A DS

[TpousBoacTBeHHas mnpaktuka / HayuyHo-nccienoBaTenbckas
pabota

BrimotHeHME U 3amuTa BBHITYCKHON KBATH(UKAIIMOHHONW pado-
ThI

*Jtan GopMUPOBAHUS KOMIIETCHIIMH COOTBETCTBYET HOMEPY CEMecTpa




7.2. Onucanue nokasarejieii H KpUTepHeB OLCHMBAHUSI KOMIIETEHIMH Ha pa3jindy-
HBIX JTanax ux (popMuUpoOBaHUs, ONUCAHHE IIKAJIBI OLlCHHBAHUSA

[Inanupye-
MBI€E PE3YJIb-
TaTbl OCBOE-
HUS KOMIIe-
TCHI U

YpoBeHb OCBOEHUS

HEyJI0BJIE-
TBOPUTEIHHO
(MUHUMATB-
HBIN)

YIIOBIIETBO-
PUTEIBHO
(IoporoBbIii)

XOPOIIO
(cpenuuit)

OTIIUYHO
(BBICOKMIN)

Orenounoe
CPEICTBO

OIIK-1 - cnocoden peuiaTb TUIIOBLIEC 3a/laYH npocbeccnona.nbﬂoi/i JCATCJIbHOCTH HA OCHOBC
3HAHHUH OCHOBHBIX 3aKOHOB MAaTeMaTHYEeCKHX H eCTeCTBEHHBIX HAyK ¢ IPUMECHCHUEM HH-
(l)OpMaIII/IOHHO-KOMMyHI/IKaIII/IOHHbIX TEeXHOJIOTHii

3HaTh.
OCHOBHBIX
3aKOHBI Ma-
TeMaTuye-
CKHUX, ecTe-
CTBEHHOHA-
YUYHBIX U 00-
niernpodec-
CHOHAJIBHBIX
JACIIUILINH,
Heo0Xoau-
MBIX JIJISL Pe-
IIEHHUS TUIIO-
BBIX 3a/1a4 B
obmnactH ar-
POHOMUM.
YMeTh:
HCIIOJIB30-
BaThb 3HAHUA
OCHOBHBIX
3aKOHOB Ma-
TeMaTuye-
CKHX H €CTe-
CTBEHHBIX
HayK JIJIs pe-
HIEHUS CTaH-
JTApTHBIX 3a-
Jaq B arpo-
HOMHUH.
Baanern:
HaBLIKAMH
MIPUMCHCHUS
uHpopmanu-
OHHO-
KOMMYHHKa-
MOHHBIX
TEXHOJIOTHUH B
peIIeHN! TH-
MOBBIX 33134
B o0JIacTH
arpoOHOMUH.

Ooyuaro-
muiicsa He
3HAeT:
OCHOBHBIX
3aKOHBI Ma-
TeMaTuye-
CKHUX, ecTe-
CTBEHHOHA-
YUHBIX U 00-
niernpodec-
CHOHAJIBHBIX
JACIIMILINH,
HeoOXxoau-
MBIX JIJISL Pe-
IIEHHUS TUIIO-
BBIX 337124 B
obmnactH ar-
POHOMUM.
He ymeer:
HCIIOJIB30-
BaThb 3HAHUA
OCHOBHBIX
3aKOHOB Ma-
TeMaTuye-
CKHX H €CTe-
CTBEHHBIX
HayK JIJIs pe-
[IEHUS CTaH-
JApTHBIX 3a-
Jad B arpo-
HOMHH.
He Baapgeer:
HaBLIKAMHU
MIPUMCHCHUS
uHpopmanu-
OHHO-
KOMMYHHKa-
IIMOHHBIX
TEXHOJIOTHUH B
peIIeHN! TH-
MOBBIX 33124

Ooyuaro-
1111707 ( @ E]
MHHHMAJIb-
HOM YPOBHeE
3HaeT:
OCHOBHBIX
3aKOHBI Ma-
TeMaTHYe-
CKHX, ecTe-
CTBEHHOHA-
YUYHBIX U 00-
niernpodec-
CHOHAJIbHBIX
JUCITUTLINH,
Heo0Xoau-
MBIX IS pe-
IICHUS THIIO-
BBIX 33]1a4 B
obractu ar-
POHOMUM.
Caabo yme-
eT:
UCIIOJb30-
BaTh 3HAHUS
OCHOBHBIX
3aKOHOB Ma-
TeMaTHue-
CKHX W ecTe-
CTBEHHBIX
HayK IS pe-
IIEHUsI CTaH-
JAPTHBIX 3a-
Jad B arpo-
HOMWH.
HeyBepenno
BJajieeT:
HaBBIKAMU
MIPUMECHCHHS
uHpopmanu-
OHHO-
KOMMYHHKa-

Ooyuaro-
mMiics
TBep0
3HaeT.
OCHOBHBIX
3aKOHEI Ma-
TeMaTHu4e-
CKUX, ecTe-
CTBEHHOHA-
YUHBIX U 00-
menpodec-
CHOHAJILHBIX
JUCITUTIINH,
HEeoOX0/1H-
MBIX JJISI pe-
IICHUS THIIO-
BBIX 3aJ1a4 B
obnactu ar-
POHOMMUH.
Ymeer:
HCIIOJIb30-
BaTh 3HAHUS
OCHOBHEIX
3aKOHOB Ma-
TeMaTHye-
CKHX H eCcTe-
CTBEHHBIX
HayK ISl pe-
IICHUS CTaH-
JAPTHBIX 3a-
Jla4 B arpo-
HOMMUH.
Buaageer:
HaBBEIKAMH
MIPUMEHEHUS
nHpopmanu-
OHHO-
KOMMYHHKa-
IIMOHHBIX
TEXHOJIOTHI B
pelIeHnu TH-

Oobyuaro-
mMiics Ha
BBLICOKOM
YPOBHeE
3HAeT.
OCHOBHBIX
3aKOHBI Ma-
TeMaTuye-
CKHUX, ecTe-
CTBEHHOHA-
YUYHBIX U 00-
nienpodec-
CHOHAJBHBIX
JACIIUILINH,
Heo0Xxoau-
MBIX JJIS Pe-
[IEHHUS TUIIO-
BBIX 3a/1a4 B
o0acTu ar-
POHOMUM.
I'pamotHoO
yMeeT:
HCIIOJIB30-
BaTh 3HAHUS
OCHOBHBIX
3aKOHOB Ma-
TeMaTuJe-
CKHX H eCTe-
CTBEHHBIX
HayK JIJIs pe-
IIICHUS CTaH-
JAPTHBIX 3a-
Jlad B arpo-
HOMMH.
Ha BbIcOKOM
YPOBHe BJia-
J€eTh.
HaBBIKAMH
MIPUMEHEHUS
nHpopmanu-
OHHO-

VYcTHEIN
ornpoc

Pedepar
Hoxman

Kontponbnas
pabora

TectupoBanue
Keitic-3amanue

DK3aMeH




[Inanupye- YpoBeHb OCBOCHUS
MBI€ pPe3yJib- HEYIOBJIC- OreHouHOE
TaThbl OCBOE- YAOBJICTBO-
TBOPUTEIHHO XOpOIIO OTIIUYHO CPEJICTBO
HHS KOMIIE- PUTCIILHO = - P
(MUHUMATB- . (cpenuuit) (BBICOKMIN)
TEHINK Hbii) (IoporoBbIit)
B o0JyiacTH IIUOHHBIX MOBBIX 33/1a4 | KOMMYHHUKa-
arpOHOMHUU. | TEXHOJIOTHH B | B oOnactu IIUOHHBIX
pEIICHUU TH- | arpOHOMHUU. | TEXHOJOTUH B

IIOBBIX 3aJa4

PEIICHUU TH-

B oOJiacTu [MOBBIX 3aJ]1a4
arpoOHOMHUH. B 00JIACTH
arpoOHOMHUH.

OIIK-5 — cnoco0eH K y4acTHIO B MPOBeIeHUN IKCIEPUMEHTAIBHBIX HCCJIEI0BAHUN B MPO-

(heccrnoHAIBLHOI 1€ATENbHOCTH

3HaTh! Oo6yuaro- Oo6yuaro- Oo6yuaro- Oo6yuaro- VYcerHbli
OCHOBBI IIPO- IUHACA He HMiica Ha 11070408 HMiica Ha OIpocC
BEJICHUS DKC- 3HAeT: MHHHAMAJIb- TBEp0 BBICOKOM
MepUMEH- OCHOBBI IIPO- | HOM YpPOBHeE 3HAaerT. YPOBHeE Pedepar
TaJbHBIX UC- | BEACHHS DKC- 3HAET: OCHOBBI TTPO- 3HaeT:
CJICIOBAHUM B MepUMEH- OCHOBBI TIPO- | BEACHUS IKC- | OCHOBBI MPO- Jloxman
001acTH ar- | TaJbHBIX HC- | BEACHHS DKC- MepUMEH- BEJICHUS DKC-
POHOMHUH. CJICIOBAaHUN B MepUMEH- TaJIbHBIX HC- nepuMeH- KontponbHas
YmMmern: o0macTH ar- | TaJbHBIX MC- | CJIENOBAHMI B | TaJIbHBIX HC- pabora
HCII0JIb30- POHOMMUH. CICIOBAaHMM B | 00JacTH ar- | ClicOBaHHUI B
BaTh KJIaCCH- He ymeer: obOactH ar- POHOMUHU. obmactu ar- | TecrtupoBanue
YECKHE U CO- HCII0JIB30- POHOMHH. YmMmeer: POHOMHH.
BPEMEHHBIE BaTh KJIaCCH- Caabo HCITOIB30- I'pamoTtHo Keiic-3amanne
METOMbI HC- | YECKHUE H CO- yMeer: BaTh KJIacCH- yMeer:
CJIEIOBaHUS B | BPEMEHHbBIC HCITOJIB30- YeCKHe U CO- HCITOJIB30- Ok3aMeH
arpOHOMHUH. METOJBI UC- | BaTh KJIACCH- | BpPEMEHHBIE | BaTh KJIACCH-
Baanern: CICIOBAHUS B | YECKHE M CO- | METOHBI HC- | YECKHE U CO-
HaBBIKAMH arpOHOMHUH. BPEMEHHBIE | CIIEJOBAHUS B | BPEMEHHBIC
npoeaeHus | He Baageer: | MeTonwl Hc- arpOHOMMUH. METOJIBI KC-
IKCIIEPUMEH- HaBBEIKAMH CJICIOBAHHUS B Baaneer: CJICIOBaHHUS B
TaJbHBIX UC- | TMPOBEACHUS arpOHOMMUH. HaBBIKAMH arpOHOMUH.
cnenoBaHuil B | skcriepuMeH- | HeyBepenno | nposenenus | Ha Bbicokom
obmacTH ar- | TaJbHBIX HC- BJIaJIeeT. JKCIIEPUMEH- | YPOBHE BJa-
POHOMHUH. CJIEIOBAHNUM B | HaBBIKAMU TaJdbHBIX HC- J€Th.
o0JracTu ar- MPOBEACHUS | CIEJOBAaHUM B | HaBbIKAMHU
POHOMHUH. JKCIEpPUMEH- | 00JIacTu ar- MIPOBECHUS
TaJdbHBIX HC- POHOMMUH. JKCIEePUMEH-
CIIeIOBAaHUI1 B TaJbHBIX HC-
oOJractu ar- clieJOBaHUil B
POHOMHH. obnactu ar-

POHOMHUM.




7.3. Tunoevlie KOHmMpObHbIE 3A0AHUA U MEmMOOUYECKUe MaAmepuabsl,
onpeodenaioujue npoueoypvl OYeHKU 3HAHUIL, YMEHUI U HABbIKOE

TeMbl U BOIIPOCHI 1JIsl YCTHOI'O OoIIpoca

Tema 1. IIpeameT U MepPCHEKTUBBI PA3BUTHSI MUKPOOHOJIOTHYECKOH HAYKH
1. OnucarenbHbIi (MOP()OTOTHYECKUA) IEPHO]T PA3BUTHS MUKPOOHOJIOTHH.

2. OU3NOIOTUYECKHI IEPUOJT PA3BUTUS MUKPOOUOIOTHH.

3. CoBpeMEHHBIN ATall Pa3BUTHsI MUKPOOHUOJIOTHH.

Tema 2. CoBpeMeHHasi CHCTEMATHKA MUKPOOPTaHU3MOB

1. ITonsiTve 0 cUCTEMaTUKE MUKPOOPTraHU3MOB.

2. CtpoeHue OakTepUaIbHOM KIIETKH.

3. Mopdonorust 6akTepwid.

4. IlapctBo Procaryotae. OTaenbl U KIIacChl.

5. HapctBo Vira. Kpurepuu cucteMaTuku 1 pa3MHOXKCHUE BUPYCOB.
6. LlapctBo Mycota. Otaenbl 1 KJIacChl.

Tema 3. 'eHeTHKA MUKPOOPTaHU3MOB

1. HacnencrBennsle hakTOpbl MUKPOOPTaHU3MOB.

2. MexaHu3MBbl, BBI3BIBAIOIIME U3MEHEHHE TeHEeTHYeCKOl HH(opmanuu.

3.IlpakTH4yeckoe UCIOIB30BAaHNE JOCTHKECHUI TeHETHKN MUKPOOPTAaHU3MOB M T€HHAsI MH)KEHe-
pHs B MUKPOOHOJIOTHH.

Tembl pedepaToB

1 Bxnan JI.Ilactepa B pa3BuTHE MUKPOOHOJIOTHH.

2 Bknan P.Koxa B pazBuTue MUKpOOHOJIOTHH.

3 H.A.KpacuibHUKOB - OCHOBOIIOJIOXHHUK OT€YECTBEHHON aKTUHOMMIIETOJIOTHH.
4 Otxperte BupycoB J[.1 VIBaHOBCKUM, 5KOJIOTUSI BUPYCOB.

) Tunsl TUTaHUSI MUKPOOPTaHU3MOB. DKOJIOTO-TPOPHUUECKHUE TPYTIIIHI.

6 CrniuproBoe OpoXxeHHe, MPaKTHUECKOe 3HaYeHHUE.

7 Ponp MoIOYHOKUCTBIX OaKTEPHIl B CHIIOCOBAHUM KOPMOB, KBAIIICHHH OBOIIIEH.
8 3Ha4yeHre MACITHOKUCIOTo OpOXKEeHUsl B KpYTOBOPOTE COEIMHEHUH yrieposa.
9 MeTtaHoBO€ OpokeHnEe KaK BO30OHOBIISIEMbIN HCTOUHUK SHEPTUU.

10  AwnTaroHusm, ero (popMbl U 3HAUEHUE [T 3EMIIEEINS.

11  OtkpslTHE IEPBOTO AHTHOMOTHKA.

12 Antubuortuku. Knaccuduxanus u 3HaueHue.

13  Cum6mo3, ero popMbl 1 3HAYEHUE B MOBBIIICHNH TUIOIOPOIUS TTOYBEI.

14 Metabuo3, ero Gopmsl, poib B OMOIOIrHYECKOM KPYrOBOPOTE BEILIECTB.

15  Muxkpodaopa noussl. Pabotsl C.H.Bunorpaackoro u E.H.Mumycruna.

16  Muxkpobuosornyeckue CTaJiu KpyroBopoTa a3oTa B IOYBeE.

17 IlpeBpamieHre MUKpOOpPTaHU3MaMU COEIMHEHUH cephl U (ocdopa.

18  BawmsHHE crioco0oB 00pabOTKH MOYBBI HA €€ MUKPOQIIOpY.

19  Brnusaue ynoOpeHuit Ha TOYBEHHBIH MUKPOOOIIEHO3

20  BuusHue abnoTHuecKkux (aKTOPOB HA MUKPOOPTaHU3MBI.

21  MexaHU3MBI YCTOMYUBOCTH MHUKPOOOB B 9KCTPEMATBHBIX YCIOBUSIX OOUTAHHUS.
22  T'eHernyeckue peKOMOMHAIINU Yy OaKTEPHIA.



Tembl noKJI210B

DKOJIOTrM4YeCcKUe rpynisl rpudoB.

Jpoxoku — Ouosiornyeckasi XapakTepUCTHKA , IKOJIOTHUS, UCIIOIb30BAaHUE YEIIOBEKOM.
CrnimproBoe OpoxeHue, 3HaUeHHE IS MUILIEBOM MPOMBIIIJICHHOCTH.

CnupToBoe OpokeHue, METaHOBOE OpOKeHHE — allbTePHATUBHBIC HCTOYHUKH SHEP-
TUH.

Knoctpuauu - canpotpodsl U aToreHsl.

Mono4yHoKHcI0e OpOKEHHE — OCHOBA MPOIIECcCa CHIIOCOBAHUS KOPMOB.
MonouHokucioe 6pokeHne — OCHOBA MOJMyYEHUS! KHCIOMOJIOYHBIX TPOTYKTOB.
DKOJIOTHS METAaHOBBIX OaKTepuil.

Henonxoe okucieHne opraHMuecKyux BEIIeCTB — HICTOUYHUK MOTYYEHUS OpraHU4eCKUX
10. bBuomnpemapaTsl 3eMIey100pPUTEIBHBIC.

11. buonpenapatbl JJis 3aIUTH PACTCHHUI OT OOJIE3HEH U BpeIUTEICH.

12. MukpoOuosoruuecKkre Iporecchl mepepaboTKH paCTUTEIIEHOTO ChIPhSI.

13. [IpoOGuoTHKH, X UCIIONB30BAHUE B dKUBOTHOBOJICTBE.

14. Dxonornyeckue cTpaTerud MUKPOOHBIX MOMYJISALUMN.

15. Konuenmuu nmoYBeHHONH MUKPOOHOJIOTHH.

16. ®yHKIMOHATBHAS XapaKTEPUCTUKA CAIPOTPOPHOTO KOMILIEKCA MTOYBHI.

17. 300MUKpPOOHBII KOMITJIEKC MOYBBI.

18. MukpoOopraHu3Mbl BOJIbI. DKOJIOTHS, CAHUTAPHBIC HOPMBI.

19. MuxkpoopraHu3Mbl U PaCTCHHS.

20. BuomnpenapaTsl MUKPOOHOTO TPOUCXOXKICHUS B BETCPUHAPHH.

21. Koaddumument 6e30macHOCTH, €ro 3HAYCHUS IS TeCTUIIHIOB.

22. HVHTpOIyKIMHA MUKPOOHBIX MOIMYJISIMA B arpOLEHO3HI.

NS

©oNo O

BapuaHTBI KOHTPOJILHBIX padoT

Bapuanm 1

1. Yto Takoe MUKpOOHOIOTHS?
2. B xakom rogy 66u1 oTKpHIT [lacTepoBckuit MHCTUTYT?
3. YUem 00pabaTbIBalOT PYKH, 11OCII€ OKOHYAaHUS pabOThl B MUKPOOHOJIOTrHYecKol 1adboparo-
pun?
4. Kak Ha3bIBaeTcsl 00BEKTUB, MEXKAY JTUH30 KOTOPOrO U 0OBEKTOM HCCIIEIOBAaHUS HAXOAUT-
csl BO3AYX?
5. Kak Has3pIBaeTcs METOJI, CYIIHOCTh KOTOPOTO 3aKJIFOYAeTCsl B TOM, YTO KaIlJl0 CYCIIEH3UH
HAHOCAT Ha IIOKPOBHOE CTEKJIO, KOTOPOE MOBOPAYMBAIOT KAIUIEW BHU3 U MIOMEIIAIOT Ha Mpe-
METHOE CTEKJIO C JIYHKOH Tak, 4ToObI Karisi cBOOO/IHO BHCENa, HE KacasCh KpaeB U JHA JIyH-
KH?

Bapuanm 2
1. Yro Takoe cucremaruka?
2. buoxumuueckue cBoOMCTBa OaKTEpHil — 3TO?
3. Bo 4T0 00beAMHAIOT OTAENBl MUKPOOPTaHU3MOB?
4. Kakumu rpymnnaMu 6akTepuil mpecTaBlIeHbl U3BUThIE POPMBbI OaKTepuii?
5. Pacnipenenenue, kiaccudukaiys OpraHu3MoOB I10 TPYMIaM B COOTBETCTBUU C ONpE/EIIeH-
HBIMU [TPU3HAKaMU Ha3bIBaeTcs?

Bapuanm 3
1. Kak Ha3bIBaeTCsl yuacTHe MUTATELHOTO BEIECTBA, MOMABILIEro B OpraHu3M, B OOMEHE Be-
niecTs?
2. Knaccudukanus GpepMeHTOB B 3aBUCUMOCTH OT PACIIOJIOKEHUS IO OTHOIIECHHUIO K KJIETKaM
MHUKPOOpPIraHu3Ma.



3. Kak Ha3bIBaeTcst cocod MUTaHUS MUKPOOPTaHW3MOB, ITPU KOTOPOM OHU HMCHOJB3YIOT THTa-
TeJIbHBIE BEIIECTBA B BHJI€ HEOOIBIINX MOJIEKYI U3 BOJHOTO pacTBopa?
4. Kak Ha3pIBatoTcs OakTepuu, Ui KOTOPBIX MCTOYHHUKOM SHEPIUHU SIBISETCS COJIHEYHBIH
cBer?
5. Kak Ha3zpiBaercst kiacc ()epMEHTOB, YYacTBYIOLIMH B MPEBPAIICHHH OPTaHHUYECKUX COCIH-
HEHUM B UX U30MEPHI?

Bapuanm 4
1. Kak Ha3pIBaeTcs pacTBOpP, B KOTOPOM MaJlo MUTATENbHBIX BEUIECTB?
2. Kak Ha3pIBatOTCSl OPraHu3Mbl, IIOOSIINE)» BBICOKOE OCMOTUYECKOE 1aBJIECHUE?
3. Kak Ha3bIBatOTCSI «XO0JI00F00MBBIE» OPTaHU3MBI, cyliecTBytomue rnpu t okono 0 °C u Hke
u noru6atomue npu 25 °C u BbIlIe, U1 KOTOPBIX t ONTUMYM JISKUT B MHTEpBaie 5-15 °C?
4. Kak Ha3bpIBalOTCSI MUKPOOPTaHU3MBI, HY>KJAIOIIHecs B KUCIopoae?
5. Knaccugukanus MUKpOOPraHU3MOB IO OTHOIIEHUIO K KUCIOPOAY.

Bapuanm 5
1. KakuMu MUKpOOpraHu3MaMu IpeAcTaBiIeHa MUKPOQIIOpa OYBHI?
2. YUeM OYMILIEHHYIO BOJy 00€33apakKMBAIOT JJII YHUUYTOXKEHUSI MATOTEHHBIX MUKPOOpPraHU3-
MOB?
3. Kak nazbiBaeTcs crioco6 orbopa mpob Bo3ayxa A UCCIeI0BaHUs, OCHOBAHHBIM Ha aKTHB-
HOM IIPOCaChIBaHUM BO3/1yXa C MOMOILBIO Pa3IMYHbIX PHUOOPOB?
4. Y10 Takoe KOJIU-UHIEKC?
5. Kakue BuAbBI MUKPOOPIaHU3MOB SIBJISIFOTCS CAHUTAPHO-TIOKA3AaTEIbHBIMU NIl MUKPOOHOMN
o0ceMeHEeHHOCTH BO3ayxa?

Bapuanm 6
1. Yto Takoe aHTHOUOTHUKU?
2. K kako#i rpymie MeTOJ0B OTHOCUTCS METOJ ONPECIICHNs YyBCTBUTEIBHOCTU OaKTEpUil K
AHTUOMOTHKAM C IIOMOIIBIO Pa3BECHUS B )KUJIKON MUTATEIHHON Cpee.
3. Kak HaspIBaeTcs TUI JE€HWCTBUS aHTHUOMOTHUKOB Ha OAaKTEpUH, NPU KOTOPOM OaKTEpUHU HE
pa3sMHOXaTCs?
4. Kakue MUKpOOpraHMU3Mbl Ha3bIBalOTCS YyBCTBUTEIbHBIMU?
5. CKOIBKO CyIIECTBYET MOAXOAOB K MHTEPIPETAllMM PE3YJIbTAaTOB ONPEIEICHHS YyBCTBU-
TEIbHOCTU OAKTepUi K aHTHONOTHKAM?

Bapuanm 7
1. CKOJIbKO MUKPOOPTraHU3MOB Y4acTBYET B TOYBOOOpa3oBaHUU?
2. [IpuMepoM XeMOCHHTE3a ABIISETCS 1€ATeIbHOCTh KaKUX OakTepuii?
3. bnarogaps nesTeNbHOCTH KakuX OaKTepHil, A JKUBBIX OPraHM3MOB CTaHOBUTCS J0-
CTYNHBIM aTMOC(EpHBIN a30T?
4. CKOJIbKO MUKPOOHBIX T€JT HACUUTHIBAECTCS B 1T MOUYBHI?
5. Kakue cBolicTBa BBIPOCIIMX KOJIOHMM MUKPOOPraHU3MOB HCCIENYIOT Ha yamkax Iletpu
C OTMBITBIMH ()parMeHTaMH KOpHEH pacTeHuin?

Bapuaum 8
1. B kakux eIMHUIAX U3MEPSIETCS YUCIEHHOCTh MUKPOOPTAaHU3MOB B TOYBE?
2. Kak Ha3pIBaeTcs mporecc OMOXMMUYECKOTO OKMCIIEHUSI aMMHUaKa J10 a30THOM KUCTIOTHI?
3. Kakue MUKpOOpPraHu3Mbl pa3jaraioT KIETUaTKy, JUTHUH, IEPETHOMHBIE BEIIECTBA MOY-
BBI?
4. JInst yuCcTOM MOYBBI TUTP KUILIEUHOU MAJTOYKHU COCTABISIET?
5. TOKCUYHBIMH CUMTAIOT TOYBHI, BHI3BIBAIOIINE YTHETEHHUE MPOPACTAHUS CEMSH Ha KaKOM
IPOLIEHT?

Bapuanm 9
1. Yro Takoe Bcramka?
2. Kak Ha3pIBatOTCs MECTULUIBI, UCTIOIB3YEMBbIE NIl 00pHOBI € IPUOKOBBIMU 3a00J1€BaHUSAMU?



3. HakorieHue Kakoro BEIECTBA B MOYBE BBI3BIBACT €€ YTOMJIEHHUS, KOTOPOE BO3HUKAET B
TOM cJTy4yae, KOT/ia OJIMH U TOT € BHJI PACTEHHUH JI0JITO BBIPALIUBAETCS Ha OHOM MecTe?
4. Kakue oBomy HanOoJiee YyBCTBUTEIIBHBI K COOCTBEHHBIM KOPHEBBIM BBIJICTICHHUSIM?
5. Hocurensimu B peLienTypHbIX (hopmax OHOMpenapaTroB SBISIOTCS UHEPTHBIE MHTPEIUEHTHI, OT
KOTOPBIX YacTO 3aBUCHT CPOK TOJHOCTH M OTYACTH 3P deKTuBHOCTh. Kakue BemecTBa sBIis-
I0TCS TAKUMH UHTPEIMEHTaMU-HATIOJTHUTEISIMU?

Bapuanm 10
1. Kak Ha3pIBaeTcs mpueM OTBaJIbHON 00pabOTKH, oOecrneunBarouii 000payuBaHue, Kpoiie-
HUE, PBIXJICHUE, YACTUYHOE MEPEMEIINBAHNE TIOUBbI, MOAPE3aHUE MOA3EMHBIX OPraHOB pac-
TEHUH, YIO0OpeHUH, BO30yuTeel 0oJIe3HEH U BpeAuTeNiel KyJbTYPHBIX PACTCHHN paboYrMu
OopraHaMuy OTBaJbHBIX U JUCKOBBIX ILTYTOB?
2. Kak Ha3bIBAIOTCS MECTHUIIMIBI, UCIIONb3yeMble IJisi OOpHObI ¢ OakTepualbHBIMU 3a00JeBa-
HUAMH?
3. Yro Takoe — OaKTepUIIUIbI?
4. Kak Ha3bpIBalOTCSI OpraHUYECKHE BEUIECTBA, BhIJICTSIEMbIEC OJHUMHU PACTEHUSIMH U TOJIABIIs-
IOIIME )KU3Hb APYTUX PACTECHUM?
5. HazoBute O6akTepHalbHbIE MTPENapaThl, IPUMEHSIEMbIE B 3aLIUTE PACTCHUN OT OOJIE3HEH.

TecToBBIC 3a7aHNA

V1: OBIIAS MUKPOBUOJIOT' A
V3: Hctopus U IEpCIEKTUBEL Pa3BUTUI MUKPOOHOIOTHYECKON HAVKHA

I: KT=1

S: Mukpo6uomnorusi — 3To HayKa o:

+: MeJIbYAWIINX, HEBUIMMBIX HEBOOPY>KEHHBIM TIJIa30M OpraHH3Max

-: IPUYMHAX BOZHUKHOBEHMUS, YCIOBUSAX PACIPOCTPAHECHUS U yracaHHs 3apa3HbIX Oose3Hei
KUBOTHBIX M METOAAX MPO(UIAKTHKH U OOPHOBI C HUMHU

-: BUpycax - CyOMUKPOCKOMMYECKUX BHYTPUKIIETOYHBIX MapazuTax

-: rpu0ax

I: KT=3
S: MukpoOHOIOTrHs — 3TO HayKa O:
+: MeJNbYAWIINX, HEBUIMMBIX HEBOOPY>KEHHBIM IJIa30M OpTaHU3Max

I: KT=1

S: Otom onucaTenbHOW MUKPOOHOJIOTUN CUMTAIOT:
-: M.M. TepexoBckoro

-: JI. Ilactepa

-: C.H. Bunorpaackoro

+: A. BaH JleBeHryka

I: KT=1

S: Jlokazai, 9T0 aHUMAaJIbKYJIH, BOZHUKAIOIINE B HACTOSIX, IIPOUCXO/IAT U3 BOJIBI, HCITOIB3Ye-
MOM JUIsl 9TUX HACTOEB:

-: JI. Ilactepa

-: C.H. Bunorpaackoro

+: M.M. TepexoBckoro

-: A. BaH JleBeHryka



I: KT=1

S: OTKpBITHE MUKPOOOB IMPOU3OILIO B:
-2 1892 r.

-2 1865 1.

+: 1673 1.

-2 1909 1.

I KT=1

S: OTKpBITHE HEBUIMMOTO MUPA MTPUHAIIICKUAT
-: M.M. TepexoBckomy

+: A. BaH JleBeHI'yKy

-: JI. Ilactepy

-: [1.C. CamoiinoBuuy

I: KT=1

S: Y aenws MHOTO BHUMaHUS PACKPBITUIO MIPUPOJIBI YyMBI:
-: @.4. Kon

+: J1.C. CamoiinoBuu

-: JI. TTacTep

-: .. IBanoBCKUi1

I KT=1

S: ITeITajCst M3TOTOBUTH MEPBYIO BAKIIUHY ITPOTHUB YYMBI:
-: @.4. Kon

-: JI. TlacTep

+: JI.C. CamoiinoBuy

-: I.1. VIBaHoBCKHMit

I KT=1

S: ABtop nepBoii kuuru «3o0010rus», Beimeanei B cepeaune XIX B. B Poccun, B koTopoit
OJIMH U3 pa3/iesioB ObUI MOCBSIIEH UHPY30pUIM:

-: M.M. TepexoBckuii

+: I1.®. 'opssnHOB

-: I.1. IBaHOBCKMI1

-: JI.C. LleHKOBCKUIA

I: KT=1

S: CoBpemeHHas 3pa CUCTEMATHUECKUX U MOP(POTOTHIECKUX UCCIICIOBAaHUI MUKPOOPTaHU3-
MOB HaJaJiach ¢ paboT:

+: @.4. Kona

+: K.B. Herenu

-: JI. Ilactepa

-: P. Koxa

I: KT=1

S: PaboThI KaKuX Y4EHBIX MTOMOTJIA YCTAHOBUTH MPUPOY HEKOTOPHIX OaKTepHil:
-: P. Koxa

+: K.B. Herenu

-: JI. Ilactepa

+: ®@.4. Kona



I: KT=1

S: OCHOBOMOJIOKHUKOM (DU3UOJIOTHYECKOTO TIEPHOIa Pa3BUTHS MUKPOOHOJIIOTHH CUUTAOT:
-: M.M. TepexoBckoro

+: JI. TlacTepa

-: C.H. Bunorpaackoro

- A. BaH JleBeHryka

V3. CoBpeMeHHas CUCTEMaTHKa MUKPOOPTaHU3MOB

S: CucremaTnka — 3710:
+: pacripenenenue, Ki1accu(puKaIys OpraHu3MoB MO TPYIIaM B COOTBETCTBUU C OIIpEJIeNIeH-
HBbIMU PU3HAKaMHU

I: KT=3

S: Pacnpenenenue, kiaccuukanys OpraHu3MOB IO TPYIIIaM B COOTBETCTBHH C OTNpEACIICH-
HBIMU NMPU3HAKAMH HA3bIBACTCS #HH.

+: CUCTEMAaTUKa

+: cucTeMaTuKOn

I: KT=3
S: HomeHnkiatypa — 3T0:
+: cucTreMa HAMMEHOBaHUH, TPUMEHSIEMBIX B ONPEICIICHHON 00JIaCTH 3HAHUH

I: KT=3

S: Cucrema HaMMEHOBAaHMM, NMPUMEHSEMBIX B ONpPEICICHHON 00JacT 3HAHWH, HA3bIBACTCS
A

+: HOMEHKJaTypa

+: HOMEHKJIaTypou

I: KT=3

S: Bug — sr0:

+: 3BOJIFOIIMOHHO CJIOXKHBIIASICS COBOKYITHOCTh OCOOCH, MMEIONIMX €IMHBIH T€HOTHUI, KOTO-
pBIi B CTAaHIAPTHBIX YCIOBUSAX MPOSIBISAETCA CXOAHBIMU MOP(OIOTUYECKUMH, (PU3HOIOTNYe-
CKUMU, OMOXMMHUYECKHMHU U IPYTUMU MPU3HAKAMH

I: KT=3

S: DBOJIIONIMOHHO CIIOYKHUBINASICS COBOKYITHOCTH OCOOEH, MMEIOIINX €IUHBIN T'€HOTHUII, KOTO-
pBII B CTAaHJAPTHBIX YCIOBHSIX MPOSBISAETCS CXOAHBIMU MOP(OIOrHUECKUMH, (HPU3NOTIOTHYE-
CKUMH, OMOXMMHYECKUMH U IPYTUMU NPU3HAKaAMU Ha3bIBaeTCs #H#.

+: BUJ

+: BUIOM

I KT=1

S: CucremaTnka — 310:

+: pacnpezaeneHue, KiacCU(UKanus OpraHu3MoOB 110 IPYyNIaM B COOTBETCTBUU C OIPEJIENICH-
HBIMU IIPU3HAKAMU

-: cHUCTeMa HaMMEHOBaHUH, IPUMEHSEMBIX B OIpe/ieJIeHHON 001acTi 3HAHUH

- HBOJIIOIIMOHHO CJIOKUBIIASICS COBOKYIMHOCTh 0COO€H, MMEIOIUX €ANHBIA T€HOTHIT, KOTOPBIN
B CTaHJAPTHBIX YCIIOBHUSX TPOSIBISIETCA CXOJHBIMH MOP(HOIOrHYECKUMHU, (PU3NOIOTUYECKU-
MU, OMOXMMUYECKMUMHU U JPYTUMH NIPU3HAKAMH

-: HayKa O BHEIIHUX IIPU3HaKaxX OpraHu3ma



V3: 'eHeTHKA MUKDOOPIraHU3MOB

I: KT=3

S: HacnencTBeHHOCTh — 3TO:

+: COCOOHOCTh JKMBBIX OPraHU3MOB COXPAHSATH ONpPENEICHHBIC MPU3HAKUA HA MPOTSHKEHHH
MHOTHUX ITOKOJICHUN

I: KT=3

S: I3MeHYHBOCTH — 3TO:

+: CIIOCOOHOCTD KaXJIOTO IMOCIICIYIOIIEro MOKOJEHUS, O] BIUSHUEM Pa3IUYHbIX (aKTOPOB,
pUOOpeTaTh NPU3HAKH, OTINYAIOIINE UX OT MPEABLAYIINX OKOJIEHUI

I: KT=3
S: I'ewernka — 9T10:
+: HayKa, H3yJaromnas HaclIeACTBEHHOCTh M M3MEHUNBOCTbH JKUBBIX OPTraHU3MOB

I: KT=1

S: HacnencTBeHHOCTD — 3TO:

+: CHOCOOHOCTH JKMBBIX OPTraHU3MOB COXPAHATH OINpENEeICHHBbIC TMPU3HAKK HA TPOTSHKECHHH
MHOI'MX TOKOJICHHUH

-: coco0 mpucnoco0IeHusT M/0 K YCIOBUSIM BHELTHEH Cpe/Ibl, 00ECIIeUNBAOIINI UM BO3-
MOKHOCTb PaCTH U Pa3MHOXAaTbCs B U3MEHEHHBIX YCIOBUSX

-: COCOOHOCTH KaXJIOTO IMOCIIEAYIOIIEro TOKOJICHUS, 0] BIUSHUEM Pa3INYHbIX (aKTOPOB,
nproOpeTaTh NPU3HAKHU, OTIMYAIOIINE UX OT NPEAbLAYILUX TOKOJICHUN

-: mepeHoc renetrueckoil nHpopmanuu (JJHK) ot 6axTepun noHopa kK 6akTepun peUNHECHTY
npu ydyactuu 6akrepuodara

I KT=1

S: 3MeHunBOCTH — 3TO:

-! CIIOCOOHOCTH KHMBBIX OPTraHM3MOB COXPAHAThH OINpEE/ICHHbIE NMPU3HAKU Ha MPOTSIKEHUU
MHOTMX ITOKOJIEHUI

+: c11ocob MpHUCIocoOIeHUsI M/0 K YCIIOBUSM BHEIIHEH cpelibl, 00ecredrBaromuii UM BO3-
MOYKHOCTB PaCTH ¥ pa3MHOXAThCsl B MI3MEHEHHBIX YCIIOBHSIX

-: COCOOHOCTh Ka)JI0TO MOCIEAYIOIIEro MOKOJIEHUs, MO BIUSHUEM Pa3IUYHbIX (aKTOPOB,
nproOpeTaTh MPU3HAKH, OTIMYAIONINE UX OT MPEABIYIINX TOKOJICHUN

-: nepeHoc renetrueckoil nHpopmanuu (JJHK) oT GakTepuu noHopa Kk 6akTepuu pelunueHTy
npu ydyactuu Oakrepuodara

Keiic-3apanus
Tema: O0mas MUKpPOOHOJIOTHSA

1. CrynenTy nanu 3ajaHue OKpacUTh KyJIbTYpY CTPENTOKOKKA MPOCTHIM METOJOM U 10 METO-
ny I'pama. Kakoil kpacurenb npu mpocTOM METOJIE OH JIOJIKEH MPUMEHATh, YTOObI I[BET Oak-
TEepHil COOTBETCTBOBAI LIBETY OKpacku mo I'paMy u kakoil 3To 1oykeH ObITh 1BET?

2. Ilpu okpacke Ma3Ka U3 YHCTOM KyJIbTyphl OallMiUT MO METOAY 3J1aTOrOpoBa U €ro MUKPO-
CKOITUPOBAHUU CTYJEHT OOHApPYKUJ MEJIKHMEe KOKKOBUIHBIE (DOPMBI MUKPOOPTraHU3MOB (huo-
netoBoro 1gera. Uto 310 3a MMKpoopraHusmel? bbula nu HapylleHa IOCIEA0BaTENbHOCTh
OKpacKH CIIOPOOOPa3yrONIUX 0aKTepHid 0 METOTy 37IaTOropoBa?

3. CTyzeHTy JaHO 33aJjaHHe ONpPEAEIUTh MOIBUKHOCTD BBIJIENICHHBIX OakTepuii metoaom Illy-
keBnua. Kakum 00pa3zom npoBOIUTCS TaHHOE HCCiIeloBaHue?



4. ITpu MUKPOCKONIMU Ma3Ka M3 THOS, B3STOrO M3 paHbl HAPYKHBIX MOKPOBOB COOAKH, B pe-
3ynbTaTe OKpacku mo ['pamy, oOHapykeHbl ['pam(-) magouku pa3HOM BEIWYUHBI, PACIIOJIO-
KEHHbIe oMHOYHO. JlaiiTe MOpdonornyeckoe Ha3BaHUE BBIACICHHBIM MHUKPOOPTaHU3MaM U
ONHUILNTE NAJIbHEUIIINE Ballli JeHCTBUS.

5. Crynent nocine paboThl HE yAaIuiI UMMEPCHOHHOE Maciio ¢ 0ObEKTHBAa MUKPOCKOIIA B OHO
3acoxJ10. UTo HYKHO cenaTh, 4ToObl IPUBECTH OOBEKTUB B paboyee COCTOsHUE?

6. CTyaeHT mpu U3rOTOBJICHUH Ma3Ka U3 OaKTepUaTbHOM KYIbTYphI IOMYCTHUI OIIMOKY, KOTO-
past IpuBeia K TOMY, YTO IPU MUKPOCKOIIMM Ma3ka He Obuin oOHapyxeHbl OakTepun. Kakas
omunoOKa Obl1a JormymieHa?

7. KynbpTypa KuiieyHoi najodyky B okpacke 1o I'pamy nomydniack guosneroBoro nsera. bui-
Ja 11 HapyllleHa METOUKa OKPAcKu?

8. CTyneHTy 1aiu 3a/laHue OKPacUTh KyJIbTYpYy CTPENTOKOKKA MPOCTHIM METOAOM U IO METO-
ny I'pama. Kakoil kpacurenb mpu mpoCcTOM METOJIE OH JIOJDKEH MPUMEHATH, YTOObI I[BET OaK-
Tepuil COOTBETCTBOBAJ LIBETY OKpacKu 1o I'pamy M Kakoi 3TO JOJDKEH ObITh 1[BET?

9. CTyaeHT OKpacuiI Ma30K U3 YUCTOM KyJIbTypbl MUKOOaKkTepuii mo merony Luns-Hunscena.
[Tpu MuKpockonuu Ma3ka B IOJI€ 3pE€HUsI ObUIM OOHApYXKEHbI MAJOYKU CUHEro LBera. bbuia
JM HapylleHa METOJMKa OKpacKd KHUCIOTOYCTOMYMBBIX Oaktepuil mo merony Llmms-
Hunscena?

10. Kakoro nsera OyayT COpbI U BET€TaTUBHBIE KJIETKH CIIOPOBOM KYJIbTYphl OaKTEpHii, eciu
ux okpacuthb 1o Mmeroay Luns-Hunscena? [ouemy?

Bomnpocskl Ha 3K3aMeH

OmnwucarenpHblid (MOp]OIOTHYecKnii) IEPHO Pa3BUTHI MUKPOOHOIOTHN: paOOTHl AHTOHH
BaH JIeBeHryka.

OnwucarenbHbiii (MOp(}OIOTHYecKnii) IepHOA Pa3BUTHI MUKPOOHOIOTHH: paboTel M. M.
Tepexosckoro, JI.C. CamoitnoBuua, I1. ®. I'opsunoBa, ®@. Kona, K. Herenu.
DU3NOTIOTUYCCKUH TIEPHOJT Pa3BUTHUSI MUKpoOHosoruu: padotel JIyu [1actepa, Pobepra
Koxa, /I.1.MBanoBCKOTO.

OU3NOIOTNYECKUH MepUoJT pa3BUTUSI MUKpoOuosoruu: pabotsl M.beliepunka, J{.Pexepa,
C.Bakcmana, JI.C. llenkosckoro, C.H. Bunorpaackoro, B.JI. OmensHckoro.
CoBpeMeHHBIH 3Tall pa3BUTHS MUKPOOHOIOTHH.

IlonsTHE O cCCTEMAaTHKE MUKPOOPTaHNU3MOB.

Ctpoenue OakTepHAIbLHON KIIETKH.

Mopdonorust 6akTepHii.

apctBo Procaryotae. Otnensbl U K1acchl.

HapcTBo Mycota. OTaensl 1 KII1acchl.

Ponb BoABI B AKU3HU KIETKHU.

XHUMUYECKUHN COCTaB KJIETOK MUKPOOPTaHU3MOB.

MexaHu3Mbl IOCTYIJICHUS MIUTATEIbHBIX BEIIECTB B KIIETKY.

Tunsl NTUTaHUS ¥ IOTyYEHUS! SHEPTUH MUKPOOPTaHU3MaMH.

Bunel oHepruu.

JIoHOp 7IEKTPOHOB.

Hcrounuk yraepona.

Krnaccudukanys MUKpOOPraHU3MOB MO OTHOIIEHHUIO K KUCIOPOY.

@DepMeHThl MUKPOOPTaHNU3MOB, UX 3HAUYEHUE B JKU3HU KIIETKH.

[IpakTueckoe UCNOIb30BaHUE PEPMEHTOB B JKU3HH YEJIOBEKA.

OcHOBHBIE METOABI KYJIbTUBUPOBAaHUS MUKPOOPTaHU3MOB.

®a3bl pa3BUTUS MUKPOOHOM MOMYJISIIHH.

OTHOIIEHUS XUIIHUK-)KEPTBA, MApa3UT-XO351H.

KomMMmeHcanusm u ero xapakTepucTHKa.
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MyTyanucTu4ecKue OTHOLICHHUS.

Heittpanusm, ameHcanusm.

Konkypenuus.

Knaccugukanus MeXKBUA0OBBIX CBsI3€ B coOOIIECTBE.

OOm1ast xapaKTEepUCTHKA MTPOILIECCOB OPOKEHUS.

IHapcTBo Mycota. OTaenbl 1 KIIacchl.

XapaKTepuCcTUKa CIIUPTOBOTO U MOJIOYHOKHUCIIOTO OpOXKEHUSI.
XapakTepuCTUKa MACISIHOKUCIIOT0, IPOIIMOHOBOI'0, alleTOHOOYTHUIIOBOTO OPOKEHHH.
[Iporiecc o6pa3zoBaHre YKCYCHOM KUCIOTHI, OpOKEHHE MEKTUHOBBIX BEILIECTB.
AdpoOHOE OKHCICHHUE KIETYaTKH.

HenonHoe okuciaeHne U COOKUCIEHUE OPraHUYECKUX BEIIECTB.
OcHOBHBIE CTaJIM1 KPYTrOBOPOTa a30Ta.

AMMoHHU(UKanus, BO30YIUTEIH, 3HaUeHUE Mpolecca.

Hutpudukamus, Bo30yaureny, 3HaueHue mporecca.

Jenutpudukanus, BO30yIUTEH, 3HaUeHUE MPOLIecca.

Azotduxcanus, Bo30yIuTenH, 3HaYeHNE MpolLiecca.

[IpeBpamenne MukpoopranumMamu Qocgopa, xKenesa u Cephbl.
Koncopuus u sguduxarop.

OnuuTHBIE MUKPOOPTaHU3MbI PACTEHUH.

PuzocdepHbie MUKpOOpPraHU3Mbl PACTEHUH.

Mukopu3sa pacTeHHH.

buonpenapatsl B 3eMIIeA€THH.

Pois Gakrepuii (HUTpUPUIMPYIOMNX, a30TPUKCUPYIOLIHNX, TETEPOTPOPHBIX) B TIOYBOOO-
pa3oBaHuU.

Pousb rpuboB, BOJOpOCIIEH, TUIIIAMHUKOB B TOYBOOOPA30BAHU.
Mukpodiopa rmoys.

Bnusiane crioco60B 00paboTKH Ha MTOYBEHHYI0 MUKPODIOPY.

JlelicTBUE OpraHMYeCKHX U MUHEPaIbHbBIX Y00pEeHUI Ha MUKPOOPTraHU3MbI U IJI0JJ0POAHE
TIOYBBI.

BnusiHre necTuinioB Ha HOYBEHHYIO MUKPOQIIOpY.

Bnusinue ceBooOOPOTOB M MOYBOYTOMIICHHE.

IIpaBuna paboTbl B MUKPOOHOIOIMYECKOH J1aOOpaTOpUH.

[IpaBuia pabOTBI C MUKPOCKOIIOM.

3HayeHne MUKPOCKOIIa, 001I1asi XapaKTepPUCTUKA, METO/Ibl MUKPOCKOIIHH.
Y eTpoicTBO MUKPOCKOTIA.

OOBeKTHUB, €ro 3HaUeHue, BUbl 00bEKTHUBOB.

Mukpockonuyeckasi KapTHHA MIapOBUAHBIX PopM OakTepHil (3apucoBarsb).
OCHOBHBIE METOABI MUKPOCKOITUH.

CyImHOCTh MUKPOCKOITUM B TEMHOM TIOJI€.

CymrHocTh (a30BO-KOHTPACTHON MUKPOCKOITHH.

CymHOCTb IFOMUHECLEHTHOU ((1yopeceHTHON) MUKPOCKOITUH.
CyIHOCTB 2JEKTPOHHON MUKPOCKOIIHH.

CyIHOCTbh BUTAJILHOM OKpacKu.

CymHocTs MeTOAa pa3aBICHHOMN KaIlIH.

CyIHOCTh METO/Ia BUCSYEH KaIUIH.

MeTobl IPUTOTOBJIEHUS NPENAPaTOB U OKPACKH MUKPOOPTaHU3MOB.
[TonBuxHbie Gopsl 6akTepuit poga Clostridium.

@®opMbI U PACHOTIOKEHHE CIIOP y OALMIUT U KIOCTPUINH (3apHCOBATH).
@OuKcupoBaHHbIE MTpenapaThl MUKPOOPTaHU3MOB.

Knaccudukanus kpacutenei.

Oxpacka MUKpoopranuzMoB 1o ['pammy.

XapakTepucTUKa aKTHHOMHIIETOB.



75  Mopdonorus MEKPOMHUIIETOB.

76  Knaccuduxkanus nuratenbHbIX cpea. [IpumMepsi.

77  Kiaccudukamust METOJ0B CTEPHIIN3ALIUH.

78  IlonsTue: crepuin3anus, nacTepusanus, 1e3uHGEKIHs.

79  OOopynoBaHue U anmapaTypa i KyJIbTHBHPOBAHUS MUKPOOPTaHU3MOB.

80  OcHOBHBIE METO/IBI KCCIIEIOBAHUS aHAIN3a BO3TyXa.

81  MukpoOHOIOTHUECKUI aHAIN3 TOYBBI METOAOM Pa3BEJCHUN U ITOCEBA.

82  Muxkpodiaopa 3yOHOro HaJeTa.

83  Pacuer komMuecTBa MUKPOOPraHH3MOB B 1M° Bo3yxa, mo Omenbanckomy B.JI.

84  MukpoOuosornueckue noka3aTeln 3arpsi3HeHHOCTH BOJIBI.

85  Iloka3arenu YMCTOTHI MOYBHI.

86  IlonsTue uncToi KynbTyphl. Beinenenue uucToi KyapTypbl. Onucanue Xxapakrepa pocTa
KYJIBTYpBI.

87  AntubOuotuku. CBONCTBAa aHTUOMOTUKOB.

88  IIpomyneHThl aHTUOMOTHKOB.

89  OmpeneneHue 4yBCTBUTEIbHOCTH MUKPOOPTaHU3MOB K aHTUOMOTHKAM.

90 Bo30OyauTenu MOJIOYHOKUCIOTO OposkeHust. [Ipumepsl.

91 BozOyaurenu MaciassHOKHCIIOTo OpokeHus. [Ipumepsr.

92  BosOyaurenu ciupToBoro OposkeHus. [Ipumepsr.

93  buonoruueckue 3emiey100pUTENbHbIE TPENapaThl, IPUMEPHI

94  Bnmsnue pH u XMMHYECKHX BEIIECTB HA MUKPOOPTaHU3MBIL: aliuopuiisl 1 6a3oduisl,
OCMO- U TaJUIO(UJIBL.

95  OcHOBHBIC TUITBI OPOKCHUS, XHUMH3M, BO30OYIUTEH, 3HAUCHUE.

96  ®as3bl pazBuTH MUKpOOHOH nonmynsauuu. CriocoObl KyJIbTHBUPOBAHUS MUKPOOPTaHU3MOB.

97 MeraHoBoe OpoOKEHHE — BO30OHOBIISIEMBI ICTOUHUK PHEPTUHU, XUMH3M, BO30YINUTEIH.

98  Mukpodaopa oYB pa3IMYHBIX THUIIOB.

99  Bumsnue ynoOpenuii Ha MUKPO(IOPY MOYBHI.

100 Muxkpodopa Boabl. CaHUTapHO-TIOKA3aTeIbHbIE MUKPOOPTaHU3MBI.

101 TpeGoBanusi, mpeabIBISIEMbIE K CAHUTAPHO-TIOKA3aTEIIbHBIM MUKPOOPTaHU3MaM.

102 Meroauka MOCTaHOBKY OMBITA 110 BBLACICHUIO aMMOHU(UIIUPYIOIIUX MUKPOOPTaHU3MOB
13 TIOYBHIL.

103 MeroauKa MOCTAaHOBKH OIBITA 110 BBISBICHUIO HUTPUPHUIUPYIOLIEH aKTUBHOCTH ITOYBBI.

104 TlocraHoBKa OMBITA 11O BBISIBICHUIO ACHUTPUDUIIUPYIONIEH aKTUBHOCTH TIOYBHI.

105 TloctaHOBKa OMBITA BRIAEICHUIO CBOOOTHO KUBYIIIUX a30T(PUKCATOPOB U3 MOUBHI.

106 TIlocraHoBKa OMBITA IO BBIACICHUIO a9POOHBIX OKUCIUTENEH KIETYATKA U3 TIOYBHI.

107 TlIpouecc moOunmzanuu (ocdopa u3 oprannyeckux GpochaTos.

7.4 Metoauyeckue MaTepHaJibl, ONpeae/sone Npouelypbl OleHMBAHUS 3HAHMIA,
YMEHHi, HABbIKOB, XapaKTEePHU3YyIOIIMX ITaNbl (POPMHUPOBAHUA KOMIIETCHIHH

KoHTpoib OCBOEHMSI TUCHUIUIMHBI M OLIEHKA 3HAHUN OO0y4aroumxcs MO JUCIUIUIMHE
npousBoautcs B coorBeTcTBUM ¢ [1m KyOI'AY 2.5.1 «Tekymuii KOHTpOIb YCIIEBA€MOCTH U MPO-
MEXYTOYHAs aTTEeCTALUsl O0yUJarOIUXCS».



YcTHBI onipoc

Kpumepuu ouenxu 3nanuit 06yuaemvix npu nposedeHuu onpoca.

O1eHKa «omauuHo» BBHICTABISETCA 32 TOJTHBIM OTBET Ha MOCTABICHHBIN BOIIPOC C BKIIIO-
YEHUEM B COJIEpXKaHUE OTBETA JICKIIUU, MAaTEPUAIOB y4eOHHKOB, JIOMOJHUTEILHON JTUTEPATYPHI
0€e3 HaBOISALIMX BOIIPOCOB.

OueHKa «xopouto» BBICTABIISETCS 3a MOJIHBIN OTBET Ha MOCTABJICHHBINA BOIIPOC B 00beMe
JICKIMH C BKIIOYEHUEM B COJIEp)KaHHE OTBETa MAaTepHAIOB YYCOHUKOB C YSTKUMH TOJO0KHUTEb-
HBIMHM OTBETaMHU Ha HABOJAIINE BOIPOCHI IPEIOAaBaTEIs.

OueHka «yooeemeopumenbHo» BBICTABISETCA 32 OTBET, B KOTOPOM O3BY4EHO Ooiee
HOJIOBHHBI TPeOYEeMOT0 MaTepHaa, ¢ IOJIOKUTEIBHBIM OTBETOM Ha OOJIBIIYIO YacTh HABOMSIINX
BOIIPOCOB.

OueHka «Hey0os1emeopumebHo» BHICTaBISETCS 32 OTBET, B KOTOPOM O3BYYEHO MEHEe
IOJIOBUHBI TpeOYeMOro MaTepHaia Uid He 03ByU€HO IJIaBHOE B COJEP>KaHUM BOIIPOCA C OTPHIIA-
TEJILHBIMH OTBETAMH Ha HABOJSIIME BOINPOCHI MM CTYJCHT OTKa3ajcs OT OTBeTa Oe3 mpenBapu-
TEABHOI'0 OOBSICHEHHUS YBAXKUTCJIbHBIX ITPUYHH.

Pedepar

Kpumepuamu oyenku pepepama sSBISIOTCS: HOBU3HA TEKCTa, 0OOCHOBAHHOCTH BBIOOpA
HCTOYHUKOB JINTEPATYPHI, CTETIEHb PACKPBITHS CYIIHOCTH BOMPOCA, COOMIOACHUST TpeOOBaHUN K
0 OpPMIICHHUIO.

OneHka «omauuno» — BBIIOJIHEHB! BCce TpeOOBaHMs K HamucaHHUIo pedepara: o0o3Haue-
Ha mpolbsieMa 1 000CHOBaHA €€ aKTyaJIbHOCTh; CJENIaH aHalu3 Pa3jIMYHbIX TOUEK 3PEHHs Ha pac-
CMaTpPUBAEMYIO MPOOJIEMY U JIOTUYHO M3JI0’KEHA COOCTBEHHAs MO3HMIMUS; CPOPMYIUPOBAHBI BBI-
BOJIbI, TEMa PACKpBITA IMOJHOCTHIO, BbIIEPKAaH 00BEM; COOMIOEHBI TPEOOBAaHUSI K BHEIIHEMY
0 OpMIICHHUIO.

OneHka «xopouto» — OCHOBHBIE TpeOOBaHMs K pedepary BBIINOJIHEHBI, HO MPH 3TOM JI0-
IyIIeHbl HeOYETHl. B 4acTHOCTH, MMEIOTCS HETOYHOCTH B M3JI0KEHUHU MaTepHaia; OTCYTCTBYET
JIoOTHYecKasl MOCIe0BaTEeIbHOCTh B CYKICHUAX; HE BbIAepkaH 00bEM pedepara; UMEIOTCS yIy-
HIEHUSI B 0()OPMIICHUH.

OreHka «yooenemeopumensbHo» — UMEIOTCS CYLIECTBEHHbIE OTCTYIUIEHUS OT TpeboBa-
HUH K pedepupoBannio. B dacTHOCTH: TeMa OCBEIIEHA JIMIIb YaCTHYHO; JOMYIIEHBI (hakThde-
CKHe OIIMOKHU B CO/Iep)KaHUM pedepaTa; OTCYTCTBYIOT BBIBOIBI.

OueHka «Heyodosnemeopumenvno» — TeMa pedepara HE pPacKpbiTa, OOHAPYKHUBACTCS
CYIIECTBEHHOE HETIOHMMaHue NMpo0sieMbl WK pedepar He MPeCTaBIeH BOBCE.

Joxknan

Kpumepuu oyenxu ooknaoa

OueHka «omauynoe» — CoAepKaHue I0KIJIaJa COOTBETCTBYET 3asBJICHHOI B HA3BaHUM Te-
Matuke; pedepar opopmiieH B COOTBETCTBUU C OOIMMMH TPEOOBAHUSIMU HANIMCAHUS U TEXHHYE-
CKUMHU TpeOoBaHUSMU oopMIIeHUs JOKIIaaa; JOKIa] UMeeT YETKYI0 KOMITO3UIIUIO U CTPYKTYPY;
B TEKCTE JIOKJaJa OTCYTCTBYIOT JIOTUYECKHME HApYIUIEHUs B MPEACTaBICHUU MaTepuaia; Kop-
PEKTHO O0(OPMIIEHBI U B TTOJIHOM 00BbEME MPeICTABIEHBI CITUCOK MCTIOIb30BAaHHON JTUTEPATYPHI U
CCBUIKM Ha HMCTOJB30BAaHHYIO JIUTEPATYPY B TEKCTE JMOKJIaAa; OTCYTCTBYIOT opdorpaduyeckue,
MyHKTYAI[MOHHBIE, TPAMMAaTHYECKUE, JTEKCUYECKUE, CTUITMCTUUECKNE U UHBIE OITHMOKH B aBTOP-
CKOM TEKCTE; JOKJIaJI MPECTABIsET COO0M CaMOCTOSATEILHOE UCCIIeIOBAHNE, TIPEJICTABIICH Kaue-
CTBEHHBIN aHAIN3 HAWIEHHOTO MaTepHalia, OTCYTCTBYIOT (haKThI IJIaruara;

OneHka «xopouio» — coJep>KaHue J0KIaJa COOTBETCTBYET 3asBJICHHOW B HAa3BaHUM Te-
MaTHKe; TOKIa] 0OPMIICH B COOTBETCTBUU C OOITUMH TpeOOBaHUSIMH HamucaHus pedepara, HO
€CTh TIOTPEIIHOCTH B TEXHUYECKOM odopmieHHH; pedepaT UMEEeT YETKYI0 KOMIIO3UIIMIO U
CTPYKTYpPY; B TEKCTE JIOKJIaJa OTCYTCTBYIOT JIOTHUECKUE HAPYIICHUS B MPEIACTaBICHUU MaTepH-
aja; B MOJHOM O00BEME TIPEACTaBICHBI CIIHCOK UCIOJIB30BAHHOMN JIUTEPATYPHI, HO €CTh OMMOKHU B
oOopMIIEHUH; KOPPEKTHO OOPMIICHBI U B MOJTHOM 00BEME MPEACTABICHBI CCHUIKU Ha HCIIONb-



30BaHHYIO JIUTEPATypy B TEKCTE JOKJIaAa; OTCYTCTBYIOT opdorpaduieckue, NyHKTyallMOHHBIE,
rpaMMaTH4ecKue, JIEKCHUECKHUe, CTUIIMCTUYECKNE U UHbIE OMIMOKH B aBTOPCKOM TEKCTE; JOKIIa]
IpeJcTaBiIsieT co00il caMOCTOSATENbHOE MCCIEA0BAaHUE, INPEACTABIEH KaueCTBEHHBIM aHaIu3
HalJICHHOTO MaTepuaia, OTCYTCTBYIOT (DaKThl IIaruaTa;

OueHka «yooenemeopumenvro» — COAEpKaHUE JOKJIaJa COOTBETCTBYET 3asBJICHHON B
Ha3BaHUM TEMAaTHUKE; B IIEJIOM JOKJIaJ O(QOpMIIEH B COOTBETCTBUU C OOIIMMHU TpeOOBaHUSMU
HaIMCaHUs JIOKJIaa, HO €CTh MOIPEIIHOCTH B TEXHUYECKOM O(OPMIICHHUH; B LIEJIOM JIOKJIa]] UMe-
eT 4€TKYI0 KOMIO3MIIMIO U CTPYKTYPY, HO B TEKCTE JIOKJIaJla €CTh JIOTMYECKHE HApYyIICHUS B
IIPEJICTaBICHUH MaTepHalla; B MOJIHOM OOBEME IPEACTABIEH CHMCOK HMCIOIb30BAaHHON JIUTEpa-
Typbl, HO €CTh OIIMOKKA B OGOPMIICHHH; HEKOPPEKTHO OPOPMIICHBI UJIM HE B MOJHOM 00BEME
IIPEJICTaBJIEHbl CCHUIKM Ha UCIOJb30BAaHHYIO JIUTEPATypy B TEKCTE JIOKJIA/Aa; €CTh €IUHUYHbIC
ophorpaduyeckue, MyHKTyallHOHHbIE, FPaMMaTHYEeCKUE, IEKCUYECKUE, CTUIIMCTUYECKHE U UHbBIE
OLIMOKH B aBTOPCKOM TEKCTE; B LIEJIOM JIOKJIA]] PEACTABISIET COO0M CaMOCTOSITEIbHOE UCCIIeI0-
BaHUe, MPECTaBIICH aHAJIM3 HalJICHHOT'O MaTepuaia, OTCYTCTBYIOT (DaKkThl IUIaruaTa;

OneHka «Heyooe1emeopumenbHo» — CoJIEpKaHue J0KJIaga COOTBETCTBYET 3asBJICHHOMN B
HA3BaHUU TEMAaTHKE; B JIOKJIaJle OTMEUEHbI HapyIIeHUs OOIIMX TpeOOBaHUI HamucaHus pedepa-
Ta; €CTh MOIPEUIHOCTH B TEXHUYECKOM O(OPMIIEHUH; B LIEJIOM JTOKJIAJl UMEET YETKYIO KOMIIO3U-
IIUIO0 U CTPYKTYpPY, HO B TE€KCTE JOKJAaJa €CTh JIOTMUECKHUEe HApYIICHUs B MPE/ICTABICHUH MaTe-
puasna; B IOJHOM 00BEME MPEACTaBICH CIIMCOK MCIIOIB30BAHHON JIUTEPATYPhl, HO €CTh OIIUOKH
B 0(hOopMIICHUH; HEKOPPEKTHO O0(OPMJICHBI U HE B TIOJTHOM 00BEME MPE/ICTABICHBI CCHUIKH Ha
UCTIOJIB30BaHHYIO JIUTEPATYpPy B TEKCTE JOKJIANA; €CTh YacThie opdorpaduueckue, MyHKTyalu-
OHHbIE, TPAMMAaTHYECKHE, JIGKCUUECKHE, CTUINCTUYECKUE U UHbIE OIIMOKHA B aBTOPCKOM TEKCTE;
JOKJIQJ HE TPEACTaBIgeT CO00W CaMOCTOSTEILHOTO HCCIEIOBAaHUS, OTCYTCTBYET aHAIU3
HalJICHHOTO MaTepuaia, TEKCT AOKJaja MpeAcTaBisieT co0oii HenepepaboTaHHBINA TEKCT APYroro
aBTOpa.

KonTtpouabHnas padora

Kpumepuu oyenku 3nanuii cmyoenma npu Hanucanuu KOHMpPOJabHOU padomul

OueHka «omiuuH0» — BBHICTABIIAETCS CTYIEHTY, IIOKa3aBIIeMy BCECTOPOHHUE, CHCTEMa-
TU3UPOBAHHbIE, TTyOOKHE 3HAHHSI BOMPOCOB KOHTPOJIBHOW pabOThl U YMEHUE YBEPEHHO MpHMeE-
HATh UX Ha MPaKTUKE [P PEIIEHUH KOHKPETHBIX 3aj1a4, CBOOOAHOE U MPAaBUIIBHOE 00OCHOBaHUE
HPUHATBIX PELLICHUH.

OueHka «xopoui0y — BBICTABIIAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepHall, IpaMoT-
HO U 1O CYIIECTBY M3JIaraeT ero, yMeeT MPUMEHSTh MOJyYeHHbIE 3HaHUS Ha MPaKTHKe, HO J0-
IMYCKACT B OTBETC HUJIM B PCHICHUU 3aJla4 HCKOTOPBIC HCTOYHOCTHU, KOTOPBIC MOKCET YCTPAHHUTL C
MOMOIIBIO JONOJTHUTENBHBIX BOIIPOCOB MPEINOo1aBaTes.

OueHka «y0oenemeopumensro» — BHICTABIAETCS CTYJECHTY, ITOKa3aBUIeMy (parmeHTap-
HBIH, Pa3pO3HEHHBIH XapakTep 3HaHWN, HEIOCTATOYHO MpPaBUIIbHBIE (OPMYIUPOBKH 0a30BBIX
HOHS[TI/II\/II, HapymcHHA JIOTHYECKOH MMOCJICAOBATCIIBHOCTU B U3JIOKCHUH IIPOTrpaMMHOI0 MaTr€pura-
Ja, HO IIPHU STOM OH BJIaJIe€T OCHOBHBIMHU MOHATHAMU BEIHOCUMBIX HAa KOHTPOJIBHYIO paboTy TeM,
H€06XOI[I/IMBIMI/I JJIsL ]IaJ'II)Hef/'Iﬂlel"O 06y‘l€HI/I$I MU MOXKCT NPUMCHATH IMOJTYYCHHBIC 3HAHUA I10 00-
pasily B CTaHAAPTHOMN CUTYallUH.

OueHka «Heyoos1emeopumenbHo» — BHICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAET OOJIb-
el 4acTH OCHOBHOTO COZEP)KaHUSI BBIHOCHMBIX Ha KOHTPOJIbHYIO paboTy BOIIPOCOB TE€M JAMC-
LUIUIMHBI, JOIYCKaeT TpyObie omnOKN B (POPMYJIHPOBKAX OCHOBHBIX MOHSTUM U HE YMEET HuC-
M0JIb30BaTh NOJYYEHHBIE 3HAHUS NP PEILICHUH THITOBBIX MPAKTHUYECKUX 3aj1au.



TecToBBIE 3aaHUA

Kpumepuu oyenku 3nanuit cmyoennmoe npu npoeeoeHuu mecmuposaHus

OueHka «omauyHoy BHICTABJISETCS IPHU YCIOBUM MPABUIIBHOTO OTBETA CTYJEHTA HE Me-
Hee yeM 85 % TeCTOBBIX 3aJlaHUi;

O1eHKa «xopout0» BBICTABISETCS MPU YCIOBUH NPABUWILHOTO OTBETA CTY/IEHTA HE MEHEE
gyeMm 70 % TECTOBBIX 3aJIaHMIL;

OueHka «y006.1emeopumenbHo» BHICTABISIETCS IPU YCIOBUM MIPaBUIJIBHOIO OTBETA CTY-
nenTa He MeHee 51 % TeCTOBBIX 3aJaHUI;

OueHka «HeyoosnemeopumenbHo» BBICTABISICTCS NPHU YCIOBUU NPABUIBLHOTO OTBETA
cTryaeHTa MeHee yeM Ha 50 % TeCcTOBBIX 3aJaHuM.

Keiic-3aganue

Keiic-3amanue sBisieTcss OAHAM U3 CIOCO00B 3(PGEKTUBHOTO MPUMEHEHHUSI TEOPUU B Pe-
QJIBHOM JKM3HU uepe3 peleHre yueOHO-KOHKpETHhIX cuTyauuid. Kelic-meron npeaycmarpuBaer
NUCHbMEHHO TPE/ICTaBIEHHOE OMMCAHUE OMNPEJCNCHHBIX YCIOBHHA M3 JKU3HU XO3SHCTBYIOIIETO
CyObeKTa, OpUEHTHPYIOLEE CTYJEHTOB Ha ()OPMYIUPOBAHUE NPOOJIEMBI U NTOMCK BAPHAHTOB €€
pereHws.

Pe3ynpTat BhINONHEHUS Keic-3aJaHUs OLIEHUBACTCS C YUETOM CIIEIYIOLINX KPUTEPHUEB:

— MOJIHOTA IPOPAOOTKU CUTYALINH;

— [OJIHOTA BBINIOJIHEHUS 3aJJaHUS;

— HOBU3HA M HEOPAMHAPHOCTH NPEACTABICHHOTO MaTepralia U PEICHHIA;

— MEPCIEKTUBHOCTh U YHHUBEPCAJILHOCTh PEIICHUH;

— YMEHHUE apryMEHTHPOBAHO 00OCHOBATh BEIOPaHHbBIN BapUAHT PELLICHUS.

Ecnu pe3ysnbTar BBIIOJIHEHUS Kelc-3a7jaHus COOTBETCTBYET OOO3HAYECHHOMY KPUTEPUIO
CTYACHTY MPUCBANBACTCS OJIMH Oaiut (3a KaXXIblii KpUTepHii mmo 1 Gamy).

Kpumepuu oyenuganusa ¢vinonnenun Keic-3a0anus.

Ouenka «omauuno» — npu Habope B 5 6aUIoB.

OueHka «xopouio» — nipu Habope B 4 Oaia.

OreHka «ydoeniemeopumenbhoy — pu Habope B 3 Oaa.

O1eHKa «Heya0BJIETBOPUTEIbHO» — IIPU Habope B 2 Gasia.

IK3aMeH

Kpumepuu oyenku na sxzamene

OreHka «omauuHno» BHICTABISIETCS 00ydarolieMycs, KOTOpbIi 0o01agaeT BCECTOPOHHU-
MU, CUCTEMaTU3UPOBAHHBIMU U TIIyOOKMMH 3HAHUSIMHU MaTepuana yueOHOW MpOorpaMMbl, yMEeT
CBOOOJTHO BBIMOJHATH 33J[aHUs, MPETYCMOTPEHHbIE YUeOHOM MporpaMMoil, yCBOMII OCHOBHYIO U
03HAKOMUWJICS C JOIMOJIHUTENIBHOMN JINTEPATYypOil, peKOMEH1I0BaHHOM yueOHO! mporpamMmoii. Kax
IPaBUJIO, OL[EHKA «OTJIMYHO» BBICTABIISIETCS 00yYaroIeMycsl YCBOMBILEMY B3aHMOCBSI3b OCHOB-
HBIX TOJIOKEHUHM U MOHATHM AUCHUIIIMHBI B UX 3HAUEHUU JUISl IPHOOpETaeMOl CelHaabHOCTH,
NPOSIBUBIIEMY TBOPUYECKHE CIIOCOOHOCTH B MOHUMaHHUH, U3JI0KEHUHU U UCTIOIb30BaHUHN YUeOHOTO
MaTepuaia, MpaBWIbHO OOOCHOBBIBAIOIIEMY IPUHATHIE PEIICHHUs, BIaJCIOIIEMy Pa3HOCTOPOH-
HUMH HaBBIKAMU ¥ IPHEMaMH BBIIIOJIHEHUS IPAKTHYECKUX paldoT.

OneHka «xopouwto» BbICTaBiIgeTCS O0ydarolIeMycsi, OOHapyKHUBILIEMY IIOJHOE 3HaHUE
MarepHaia yueOHON MpOorpaMMsl, YCIIEIIHO BBIIOIHSIOMIEMY MPEIyCMOTPEHHbIE YUeOHOH Mpo-
rpaMMOil 3a/1aHus, YCBOMBIIEMY MaTepHall OCHOBHOM JIUTEPAaTypbl, pEKOMEH/I0BAaHHOM yueOHOMI
nporpammoil. Kak mpaBuio, OIeHKa «XOpOIIO» BBICTABISETCS OOydaromieMycs, MOKa3aBIIeMy
CUCTEMATHU3UPOBAHHBIN XapakTep 3HAHUNA MO JUCHMIUIMHE, CIIOCOOHOMY K CaMOCTOATEIbHOMY
MIOTIOJIHEHUIO 3HAHUHM B X0Jle JajbHelIIeld yueOHoi u mpodeccuoHanbHOM eI TeNbHOCTH, Mpa-
BUJIBHO IIPUMEHSIOIIEMY TEOPETUYECKHE MTOJOKEHHS NPHU PEUIEHUN NPAKTUYECKUX BOIPOCOB U
3aja4, BIaJCIONIEMy HEOOXOJAUMBIMU HAaBBIKAMU M NMPUEMAMHU BBITOJIHEHUS MPAKTHUYECKUX pa-
00T.



O1eHKa «y0oenemeopumensbHoy BbICTABISETCS 00yJaromeMycsi, KOTOPBIA MOKa3aj 3Ha-
HHE OCHOBHOI'O MaTepuaya y4eOHO! MporpaMmsl B 00beMe, 10CTATOYHOM M HEOOXOJIUMBIM IS
JanpHeimeil yuedbl u mpeacrosimeil paboThl M0 CHeNHaIbHOCTH, CIIPABHJICS C BBITOJHECHHEM
3aJIaHUM, TIPEAYCMOTPEHHBIX y4€OHOW MpPOrpaMMOM, 3HAKOM C OCHOBHOM JIUTEpPaTypOH, peKo-
MEHJIOBaHHOM y4ueOHOH mporpammoii. Kak mpaBuio, oleHKa «yI0BIETBOPUTEILHOY» BBICTABIIS-
eTcs 00ydJarouieMycsi, JOMyCTUBILIEMY IOIPEIIHOCTH B OTBETaX HA HK3aMEHE WJIM BBIIIOJIHEHUU
9K3aMEHAIIMOHHBIX 33JaHHid, HO 00Ja/laloneMy HEOOXOIUMBIMU 3HAHUSAMHU TOJI PYKOBOJCTBOM
npenogasaress A YCTPAaHEHHs JTHX IOTPEIIHOCTEH, HApYyIIAoUIEMy IOCIEA0BATENbHOCTh B
U3JI0KEHNU y4eOHOr0 MaTepHala U UCIBITHIBAIONIEMY 3aTPyIHEHUS MPU BBIMOJIHEHUH MPAKTH-
YECKHX pador.

OrneHka «Heyooe1emeopumenbHoy BHICTABISETCS O0YYaIOMIEMYCs, HE 3HAIOIIEMY OC-
HOBHOI yacTH MaTepuana yuyeOHOM MporpamMmsl, JOMYCKAIOLIEMY MPUHIMINAAIBHBIE OMNOKU B
BBITTOJIHEHUH MPETYCMOTPEHHBIX Y4eOHON MPOrpaMMoOii 3aJjaHui, HEYBEPEHHO C OOJBIIUMH 3a-
TPYAHEHUSMH BBIOJHSIOIIEMY NpakTHUeckue padoTel. Kak nmpaBuiio, oleHKa «HEeyJ0BIETBOPU-
TEJIBHOY» BBICTABIIACTCS 00y4aromeMycsi, KOTOPbIii HE MOXXET IPONOJIKUTh 00ydeHHE W TpH-
CTYHHUTh K JI€ATEIBHOCTH IO CIELUAIBHOCTH 110 OKOHYAHWU YHHMBEpcHUTeTa 0e3 JONOJHHUTEb-
HBIX 3aHSITUH [0 COOTBETCTBYIOIIEH JUCLMUIUIMHE.

8. IEPEYEHb OCHOBHOHN W JONOJHUTEJBHOHN YUEB-
HOM JIUTEPATYPBI

OcHoBHasl yueOHasi TUTEPaTypa

1. Muxkpo6uomnorus [DnekTpoHHbIN pecypc]: yuedbnoe nocodue / P.I'. 'ocmanos [u np.].
— Onekrtpod. nan. — Cankr-IletepOypr : Jlans, 2019. — 496 c. Pexxum pocryna:
https://e.lanbook.com/book/112044.

2. CxonnueB B.I'. ®uzunonorus, 6uoXxumMus, MUKpPOOUOJIOTHUS U UMMYHOJIOTHUS MOJIOKA U
MOJIOYHBIX TPOAYKTOB [DiekTpoHHBIN pecypc]/ CkommueB B.I'.— DIEKTpOH. TEKCTOBBIC IaH-
ueie.— CII6.: KBaapo, 2017. — 328 c. Pexxum nocryma: http://www.iprbookshop.ru/74596.html.

3. IIECTYHOBA C.A. Xumust u MukpoOuonorust Bojsl: yued. mocobue / C. A. IIE-
CTYHOBA, E. A. Kaiiropogosa; Ky6. roc. arpap. yu-t um. W.T. Tpybununa. - KpacHonap:
Kyol'AY, 2017. - 204 c. - ISBN 978-5-00097-402-5: b/t 189p.77k. (44 3k3.).

Jlono/iHMTeIbHASL y4eOHas JIMTepaTypa

1. Kucnenko, B. H. Mukpo6uomnorus: Yueonnk/B.H.Kucnenko, M.III.A3aeB - Mocksa : HUIL]
NH®PA-M, 2015. - 272 c. (Boicmiee obpa3oBanue: bakanaspuar) ISBN 978-5-16-010250-4. -
Tekcer : anextponnsiid. - URL: https://znanium.com/catalog/product/478874

2. bensicora, H. A. Mukpo6uonorus / benscoBa H.A. - MH.:Beimniimas mkomna, 2012. -
443  c.. ISBN  978-985-06-2131-3. -  Tekcr : omektponHsii. -  URL:
https://znanium.com/catalog/product/508546

3. T'ocmanos, P.I'. MukpoOuosioruss ¥ UMMYHOJIOTHS [ DNEKTPOHHBIN pecypc] : yueOHoe
nocobue / P.I'. 'ocmanoB, A.W. U6parumoBa, A.K. 'annyminH. — DnektpoH. naH. — CaHKT-
[MerepOypr: Jlans, 2013. — 240 c. Pexxum gocryna: https://e.lanbook.com/book/12976

4. MukpoOHOJIOTHsI U UMMYHOJIOTHS: yuyeOHOoe mocoOue [Uis U3y4eHHs AUCHUILIUHBI,
MIPOBEJCHUS JIAOOPATOPHBIX M CAMOCTOSITENIbHBIX PabOT JJIsl CTYACHTOB OYHOM M 3a04HOU (op-
MBI 00y4eHus o HampasieHuio moaroToBku 110401.65 u 111100.62 «3o00TexHus» [DIEKTPOH-
HBII pecypc]: yaeOHoe nmocobue / coct. bycaposa O.10., ®ponosa H.C.. — DnekTpoH. gaH. —
Yccypuiick: [Ipumopckas I'CXA, 2013. — 119 C. Pexxum JOCTyTaA:
https://e.lanbook.com/book/69578

5. IMaBnoBuu, C.A. MUKpOOHOIOTHS ¢ BUPYCOJIOTHEH U UMMYHOJIOTHEH [DIIeKTpOHHBIN
pecypc]: yuebnoe nmocodbue / C.A. [laBnoBud. — DneKTpoH. gaH. — MuHCK : "BpImmifmmas mxko-
na", 2013. — 799 c. Pexxum nocryma: https://e.lanbook.com/book/65692
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9. IEPEYEHb PECYPCOB MHH®OPMAIMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETU «MHTEPHET»

Ilepeuens IB6C

Ne HaumenoBanue Temaruka Cceblika
1 | Znanium.com VYuuBepcanpHas | https://znanium.com/
2 | IPRbook VYuuBepcansHast | http://www.iprbookshop.ru/
3 | O6pazosarenbubiii moptast Kyol'AY | Yauepcansnas | https://edu.kubsau.ru/

PexomeHnpyeMble HHTEPHET-CANTHI

1. http://cheloveknauka.com — YenoBek u Hayka

2. http://www.gamaleya.ru — I'V HUUW snunemuonorun u mukpoouonorun umenn H.D.
l'amanen.

3. http://www.gabrich.com — MockoBckuii Hay4YHO-HCCIICAOBATEIbCKUN HHCTUTYT SIHJIC-
MHOJIOTUH U MUKpoOHnosorun umenn [.H. 'abpudeBckoro.

4. http://pasteur-nii.spb.ru — Snuaemuonoruu U Mukpooduonoruu umenn [lacrepa
http://www.medmicrob.ru — basa qaHHbBIX 110 00IEH MUKPOOHOIOTHH.
http://biomicro.ru — [IpoGeMbl COBpeMEHHOM MUKPOOHOIOTHH.
http://micro-biology.ru — Pecypc o Mukpobuosoruu ajist CTYA€HTOB.
http://microbiologu.ru — [TouckoBas cucTema M0 MUKPOOHOJIOTHH.
http://smikro.ru — IToxckoBasi cucrema 1o CAaHUTAPHOU MUKPOOUOJIOTHH.

©CoNo O

10. METOOANYECKHUE YKA3AHUA IJISA OBYYAIOIUX-
Cs 11O OCBOEHHUIO JUCIIUIT/IMHbI

1. VII nns naGopatopHo-nipakTHyeckux 3aHsATuil "Muxpobuonorus". A.A. IIEBYEHKO,
JI.B. LIEBYEHKO
https://edu.kubsau.ru/mod/resource/view.php?id=1264
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11. IEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOI'U,
UCIHIOJIB3YEMbBIX IIPU OCYHECTBJIEHHUU OBPA3OBA-
TEJBbHOI'O ITPOLHECCA IO AUCHUIIVIMHE, BKJIIOYAS
HEPEYEHD ITPOI'PAMMHOI'O OBECIIEYEHUA U UH®OP-
MAINMOHHO-CITPABOYHbBIX CUCTEM

NupopmaimoHHbie TEXHOJIOTHH HCTOIb3YEMbIE TIPH OCYIIECTBICHUH 00pa-
30BaTEJILHOTO MpoIEecca MO IUCLUUIUIMHE IO3BOJSIOT: 00ECIEeUNTh B3aHMMOJECH-
CTBUE MEX]ly YYaCTHHKaMU 00pa30oBaTEIbHOIO MpOLEcca B TOM YHUCIE CUHXPOH-
HOE U (WJIM) aCHHXPOHHOE B3aUMOJICHCTBUE MOCPEACTBOM ceTH «HTepHeT»; dhuk-
CUpOBaTh XOJ 00pa30BaTEIBLHOTO IMpoIlecca Pe3yJbTaTOB MPOMEKYTOUYHOM arTe-
CTallMd MO AUCIUIUIMHE U PE3yJIbTaTOB OCBOCHMS 00pa30BaTEIbHON MPOrPAMMEBI;
OpraHu30BaTh MpolecC 00pa30BaHUs MyTEM BU3YyaJU3aLMKU H3ydyaeMoi MH(popMma-
[[UU MTOCPEICTBOM MCIOJIb30BaHUS MPE3CHTAINI yueOHbIX (PUIBMOB; KOHTPOJIUPO-
BaTh PE3YJIbTAThl 00YUYEHUSI HA OCHOBE KOMITbIOTEPHOTO TECTUPOBAHUS

[Tepeuens nuuen3nonxoro 10

Ne HauMeHoBaHMe Kparkoe onucanue
Microsoft Windows OnepanyoHHasi cCucTeMa

2 Microsoft Office (Bkimouaer | [TakeT 0(pHCHBIX IPHIIOKESHUH
Word, Excel, PowerPoint)

Ilepeuens npodeccuoHaIbHBIX 0a3 JaHHBIX U MH(DOPMALMOHHBIX CIPABOYHBIX
CUCTEM

Ne HauMeHoBaHMe Temaruka
1 Hayunas snektponHast 6ubinoreka YHuBepcanbHas
eLibrary

Hoctyn k cetu UHTEpHET

Hoctyn x cetu MHTEpHET, AOCTYN B ANEKTPOHHYIO MH(DOPMAIIMOHHO-00Pa30BaTEIbHYIO
cpeny YHUBEPCUTETA.

12. MartepuajbHO-TeXHHYECKOe OOecriedyeHHe OOy4YeHHsl IO
AUCIHHUILINHE

[InanupyemMble mOMEIEHUs JIsl IPOBEACHMS BCEX BUJOB YUEOHOU AesATENb-
HOCTH

Ne HaumeHnoBanue yueOHBIX HawnmeHoBaHre oMeIeHuI A1 IpoBeie- | Anpec (MECTOIONOKEHHE) TOMEIICHHI
I/TI| TPEAMETOB, KypCOB, TUCITU- | HUS BCEX BHJIOB YUEOHOU NEATENBHOCTH, | JJIS MIPOBEJCHUS BCEX BUIOB YIEOHOM

IH (MOyneil), MpakTHKH, | MPeIyCMOTPEHHOH y4eOHBIM IIaHOM, B JIESITENIBHOCTH, IIPEyCMOTPEHHOMN
WHBIX BHJIOB y4eOHOM Jes- TOM YHCJIe IOMEIICHUS JUTI CAMOCTOsI- | y4eOHBIM IUIAaHOM (B CIIydae peain3a-
TEJIHHOCTH, IPEAYCMOTPEH- | TEJbHOHN paboThI, C yKa3aHWEM TIepedHs | MU 00pa3oBaTeNbLHOW MPOTrpaMMbl B

HBIX y4eOHBIM TUIAHOM 00pa- OCHOBHOTO 000pyIOBaHus, y4eOHO- ceTeBoi (hopMe TOMOTHUTENHHO yKa-
30BaTeIbHON NPOTrPaMMBI HATJISTHBIX IOCOOHIA ¥ MICTIONIb3YEMOTO  |3BIBACTCS HAMMEHOBAaHUE OpraHU3alliy,

nporpaMMHOTO obecreueHust C KOTOpOﬁ 3aKJIIOYCH ,HOFOBOp)
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Muxkpobuosnorus

[Tomemenue Nel102 BM, nocagouHbIX MeCcT
— 30; nnomanas — 36,4 M%; yuebHas
ayIUTOPHS IS IPOBEACHUS yucOHBIX 3a-
HATUH.
cHennan3upoBaHHas MeOelh(yaeOHas
JIOCKa, yueOHast MeOerb);
TEXHUYECKHE CPEICTBA 00ydeHNs, HabOpHI
JIEMOHCTPAMOHHOTO 000pYA0BaHUS U
yueOHO-HarJSIHBIX TOCOOUH (HOYTOYK,
IIPOEKTOP, FKPaH);
nporpammuoe obecnieyenne: Windows,
Office.

ITomemenne Ne301 BM, mocagogHbIX MECT
— 26; momaas — 55,8 M?; yueOHas
ayJMTOPHS JIJIsl IPOBEACHUSI yueOHbBIX 3a-
HATHA.

TEXHHUYECKUE CPeACTBa 00yUCHUS
(TeneBusop — 1 mrt.);
crienuaIn3upoBaHHas MeOeb(yueOHast
JIOCKa, yueOHast MeOerb).

ITomemenne Ne303 BM, mocago9HbBIX MECT
— 30; wromans — 55,5 M%; yaeOHas
ayTUTOpUS JJIS IPOBEACHUS YICOHBIX 3a-
HATHH.
CHenHaT3upoBaHHas MeOelb(yaeOHas
J0CKa, y4eOHasi MeOeJb).

[Tomemenue Ne307 BM, nmocagouHbIX MECT
— 30; nnomaas — 56,2 M%; yuebHas
ayJMTOPHS JIJIsl IPOBEACHUs yueOHbIX 3a-
HATUH.
nabopaTopHOEe 000pyIOBaHHE
(unky6arop — 1 wrT.;);
CHenHaTH3upOBaHHas MeOelb(yaeOHas
JIOCKa, yueOHast MeOeTb).

[Tomemenue Ne312 BM, nmocagjouHbIX MECT
— 30; nnomaas — 52,6 M%; yuebHas
ayJMTOPHS JIJIsl IPOBECHUs yueOHbIX 3a-
HATHM.
nabopaTopHOEe 000pyIOBaHHE
(obopynoBanue nadoparopHoe — 1 mrT.;
MHKpPOCKOIl — 28 mT.;);
TEXHUYECKHE CPeACTBa 00yUeHUS
(mpoekTop — 5 miT.;
070K MUTaHUA — 5 mIT.);

nporpammuoe obecneuenue: Windows,
Office.
crieruan3upoBaHHas MeOenn(yaeOHas
JIOCKa, yaeOHas MeOenn).

350044, KpacHomapckuii kpaif, T.
Kpacnonap, yi. um. Kanununa, 13




ITomemenne Ne314 BM, mocago4HbIX MECT
— 28; nnomanas — 53,7 mM?; yyebHas
AyAUTOPHS VIS IPOBEACHHS YUeOHBIX 3a-
HATUH.
nmabopaTopHOE 000pyIOBaHKE
(Mukpockon — 36 1mT.;);
TEXHUYECKUE CpeaCTBa 00yUEeHUS
(6ok mutaHus — 5 mr.);
crienuaIn3upoBaHHas MeOelb(yueOHast
JI0CKa, ydeOHast MeOeJb).
ITomemenne Nel08 BM, mocago9HbIX MECT
— 30; wromanb — 52,7 M%; MOMEILeHUE
JUTS CAMOCTOSITEITFHON paboTHI 00y4ato-
IIUXCA.

TEeXHUYECKUE CPEeNICTBA O0YICHHUS
(KOMIIBIOTEPHI IEPCOHATBHEIE);
Joctyn k ceti «VHTepHeT»;
JIOCTYI B 3JIEKTPOHHYIO WH(OpMaIMOHHO-
00pa3oBaTENbHYIO CPely YHUBEPCHUTETA;
crienyaIn3upoBaHHas MeOelb(yueOHast
MeOeb).

[Mporpammuoe obecreuenue: Windows,
Office, cienmanu3upoBaHHOE TUIIEH3UOH-
HO€E M CBOOOHO PACIpOCTPaHIEMOE MPO-
rpaMMHO€ 00eCIIeUEHHE, IPETYCMOTPEH-

HOe B paboueii mporpamme




