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1. IEPEYEHDb IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 110 JUCHUIIVIMHE, CO-
OTHECEHHBIX C IINTAHUPYEMbIMHU PE3YJIbTATAMU OCBOEHHUSA OBPA30OBA-
TEJbHOM ITPOr'PAMMBI

1.1 TInanupyemslii mpoiecc 00y4YSHHS 110 AUCIHUILTHHE, HAIPABJICH Ha (POPMUPOBAHHE CIICIYIO-
IIUX KOMIIETECHIIHIA:
Oo6menpodeccuonansubie kommereHiuu (OITK):

CriocobeH perrath THIOBBIE 331a4H MTPO(ECCHOHATLHON AEATENbHOCTH Ha OCHOBE 3HAHUHN OC-
HOBHBIX 3aKOHOB MaTE€MaTHYECKHX, €CTECTBEHHOHAYUHBIX M OOIIEIPOPECCUOHAIBHBIX AUCHUIUIMH C
pUMEHCHHEM HH()OPMAIMOHHO-KOMMYHHUKAIIHOHHBIX TexHomoruii (OITK-1)

NHauKkaTopbl 10CTHKEHUS KOMIIeTeHINH:

- Mlcnionp3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLUUIUIMH JJISl PELICHUs] TUIOBBIX 3a-
na4 npodeccuonanbroi aesreapaoctr. (OIMK-1.2).

1.2 Ilnanupyemsbie pe3yabTaTsl 00y4eHHS 110 AUCIHUTUINHE MUKPOOHOIIOTHS, XapaKTEPU3YIOIIHUX
3Tanbl POPMUPOBAHUS KOMITETCHINH, COOTHECEHHBIE C TUNITAHUPYEMBIMHU PE3yIbTaTaMU OCBOCHHUS 00pa-
30BaTeNbHON IporpaMMel 1o cnenuranbHocTu 35.03.05CanoBoacTBO, HanpaBieHHOCTH 1 1ogoBOACTBO,

OBOIICBOJICTBO U BUHOI'paAapCTBO C OCHOBAMHU BUHOACIINA IIPCACTABJICHBI B Ta6JII/II_[CI

npodeccnoHanbHOM
NEeSITeTbHOCTH Ha

BCHHO-HAaYYHbIX AUCIHU-
IUIMH OJ1d pCIICHUSA THUIIO-

Kon [TnarupyemMble pe3ynbTaThl O0yUCHHS

KOM-
Conepxanue kom- | Kox u HamMeHOBaHUE WH-
me- dopmupyemblie 3HAHUS, YMEHHUSI U
METCHITUH JUKATOpa JOCTHKCHHUS
TEH- HaBBIKU
KOMIICTCHIIHH
1UU
1 2 3 4

OIIK | Cmoco6en pemars | OIIK-1.2Mcnonb3yer  oc- | 3uanue: Mopdororusi, reHetuka, Qu-

-1 | TUmOBEIC 3a1aYU HOBHBIC 3aKOHBI €CTECT- 3WOJIOTHS, CHUCTEMAaTHKa IPOKAPHOT-

HBIX W JYKapUOTHBIX MHUKPOOPTaHU3-
MOB. MexaHu3MbI MeTabom3Ma 1 Ipe-

OCHOBE 3HAHUH OcC- | BBIX 3a7ay mpogeccuo- | 00pa3oBaHUs SHEPIUU MHUKPOOPTraHU3-
HOBHBIX 3aKOHOB HaJIbHOU MaMH, UX poJib B KPYTOBOPOTE OMOI€H-
MaTEMaTHYECKHUX, JESTEIIBHOCTH. HBIX DJIEMEHTOB, Pa3JI0KEHUU NPUPOJI-
€CTECTBEHHOHAYY- HBIX BellecTB. BinusiHue Ha pazButue
HBIX U 00IIeTpo- MHUKPOOPTaHU3MOB Pa3INYHbIX (PAKTO-
(heccroHaIbHBIX POB BHEILIHEHN CpEIbl.

JUCHUIUIMH C TpH-
MEeHEeHHEeM UHGOP
MallMOHHO-KOMMY-
HUKAIMOHHBIX TEX-
HOJIOTUM

Teopernueckne OCHOBBI B3aUMOJEH-
CTBUSI MHUKPOOPTAaHU3MOB JPYT C JIPY-
TOM.

Ymenue: I'0TOBUTBM MUKPOCKOITUPO-
BaTh MpernapaTbl MUKPOOPTAHU3MOB,
pa3nuyaTh OCHOBHbIE

TPYIIIBI MUKPOOPTaHU3MOB, KYJIbTHBHU-
pOBaTh MUKPOOPTaHU3MBI U U3y4aTh
nx. IIpoBOIUTE KOTMYECTBEHHBIN YUET
MHUKPOOPTaHU3MOB B Pa3INYHBIX CyO-
crpatax. [lonydaTe HAaKONIUTENBHBIE U
YUCTBIE KYJIbTYPbl MUKPOOPTAHHU3MOB,
OTIPEIETIATH TUTP MUKPOOPTAHU3MOB B
omornpemnapaTax, IpOBOJAUTH Kaye-
CTBEHHBIE PEAKITUU Ha TTPOTYKTHI
MeTaboIr3Ma MUKPOOPTaHU3MOB.
Haesvix: Hasvixk: HaBBIKM BiajieHUSIME-
TOANKAMHU PAOOTBI C MHKPOOPTaHU3-




HU3MOB.

MaMH, HaBBIKAMHU YIIPABJICHUS OCHOB-
HBIMH XapaKTepUCTHUKAaMU MHKpPOOpra-

[IprnobperaThonbIT B 001aCTH MUKPO-
OMOJIOTHH, OTIBIT YIPABJICHUS OCHOB-
HBIMU XapaKTepUCTHUKAMH MUKPOOpra-
HU3MOB, UCTIOJIB30BAHUS MUKPOOHOIIO-
TMYECKHUX TEXHOJIOTUN B IPAKTHKE
MIPOU3BOJICTBA U MEPEPAOOTKH CEIIb-
CKOXO351iCTBEHHO! ITPOJYKLIHH.

2. OFBEM JUCHHUIIVIMHBI B 3AYETHBIX EJIJUHULAX C YKASAHUEM
KOJIMYECTBA AKAJEMHUYECKHUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PA-
BOTY OBYUHAIOIIUXCA C TPENNOJABATEJIEM U HA CAMOCTOSATEJIBHYIO PABOTY OBY-

YAIOIUXCSI
Cemectp | Tpynoem- KonrakTHasi padora c npenogaBareneM | Camocrositenb- | Kon- DopmMa npomeKy-
KOCTh Hasi pa6oTa, yac. | TPOJb |TOYHOM aTTecTALUH
3.E. / yac. (3K3./3auer ¢
- OlLIeHK./3a4eT
Mewcnuii, |Magopar. HpaKTnu'{. KonrakTHas pa )
. |3amsTHii, [0oTa Ha mpome-
qac. 3aHATHIA,
yac JKYTOUHYIO aTTe-
qac.
cTanuio, yac.
QOunasi popma o6yuenusi 2023, 2024 rox HaGopa
3 3/108 18 18 18 0,2 53,8 3a4er
3aounas ¢opma odyuenns 2023, 2024 rox HaGopa
3 3/108 4 4 4 0.2 91,8 4 sanet

3. COAEP) KAHME JUCHUIIIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJIEMUYECKHX YACOB U BUJIOB YYEBHBIX 3AHATUI
4.1 CtpyKTypa JUCHUIUIMHBI COCTOUT U3 TEM!

CTpyKTypa ¥ CUHNJIHHBI

Tema 1
«[Ipeamer, 0OBEKTHI

Tema 2 Tema 3
«Cucremarvka mpoka- | «MUKpOOPTaHU3MBI U

Tema 4
«l'eHeTnka MUKpO-

«lpeBpalweHne MUKpPO-
OopraHMamamu coegmuHe-
HUI yrnepoaa».

«bnonornyeckas Guk- | «IIpeBpareHne MHK-

canus MOJ‘IeKyJISIpHOFO pOOpraHI/IBMaMI/I CcO-

a3oTay. eIUHEHUN a30Ta.

HCTOpUSI pa3BUTHUS U pHOT. OKpY’Karolllas cpefia». | OpraHu3MOBY.
3a/1a4i MUKpoouonorun. | MetabonusMm MHUKPO-

buorexHomorus OpTaHU3MOBY.

MMKPOOPraHN3mMoB»,

Tema 5 Tema 6 Tema 7 Tema 8

«[TouBeHHass MUK-
POOHOIIOTHS.

Tema 9
«baktepuanbpHble nperna-
paTBI, I/ICHOHB3yeMBIe B
PacTEHUEBOICTBEY.




3.2 ConeprkaHue 3aHATUHN JIEKIIMOHHOTO THIIA IO JUCIUIUIMHBL, CTPYKTYPUPOBAHHOE T10 pa3zeiiaM C

YKa3zaHUuEM OTBCACHHOI'O Ha HUX KOJIUYCCTBA aKaACMHUYCCKHUX YaCOB U BUIOB 3aHSATHI:

HaumenoBanue pas-

Kparkoe conep:xanue pa3siena

Kos-Bo yacoB

aejaa(reMbl) TUCIH-
ILUINHBI O0YHAsl | 3a0uyHas
2023, 2024
Pazpean 1. Bonpoc 1. MukpoOHoOIOTHs, UCTOPUsT BOBHUKHOBEHHUS, OOBEKTHI| 2 0,25
«[Ipenmer, 00b- €e M3y4YeHHsI, OCHOBHbIC HAIPABJICHUS U MEPCHEKTHUBBI Pa3BUTHS
eKTBLUCTOPHUS pa3By- |Hd COBPEMCHHOM Tarle.
S— Bonpoc 2. OcHOBHbIE TpyHIbl MUKPOOPTaHU3MOB: aKapHUOTHI,
MPOKAPUOTHI, SYKAPHOTHI, UX OCHOBHBIE OTIHYHSI.
3aJja4u MUKpOOMOJI0- B IM 6 B 5
onpoc 3.MukpoOuoiorus — 0CHoBa OMOTEXHOJIOTHH.
rud. buorexHosorus
MHUKPOOPTaHU3MOBY.
Paszaen 2.«Cucrema- |[Bonpoc I. IIpuHIIMIIBI CUCTEMATUKU 2 0,5
THKA IPOKAPUOT. npoKapuoT. MexayHapoIHbIe TPAaBUIIAHOMEHKIIATYPHI.
MeTaGoTH3M MUKDO- Bonpoc 2. PazHoobpasue noTpeOHOCTH MHUKPOOPTaHU3MOB B HC-
TOYHUKaX NUTaHusA. CrocoObl MOCTYIUICHHS MUTATENbHBIX Be-
OPTAHUSMOBY. IIECTB B KJIETKY. TUIIBI MUTaHUSA Y MUKPOOPTaHU3MOB.
Bonpoc 3. ObmeH BeniecTB y MUKPOOPTaHU3MOB: SHEPTOIAt0IIHE
nporecchl (KaTaboiau3M) W DHEPromnoTpeOIsIONIue IMPOIECCHI
(buocunutes).
Bonpoc 4. Ponb GpepMeHTOB B )KU3HEIEATSIIBHOCTH MHKPOOpTa-
HU3MOB.
Pazgen 3. Bonpoc 10THOIIEHNE MUKPOOPTaHU3MOB K (DU3WYECKUM, XHUMHU-| 2 0,5
«MHKpPOOpPraHU3MBI M [YUECKUM U OMOJIOTHYECKUM (DAKTOpaM BHELIHEH. CPEembl.
OKPYIKAIOIAs CPeay. Bonpoc 2. CumOuoTnveckre, aHTarOHUCTHYECKUE U TTapa3uTuye-
CKH€ B3aMMOOTHOIICHHS] Y MUKPOOPTaHH3MOB.
(ITpobnemuas nexuusi)
Pasnen 4. «'enernka |Bonpoc I. I'eneTnyeckuii anmapar y npokapuot. Baexpomocom-| 2 0,25
MUKDPOOPraHH3MOBy. |HBIC (PAKTOPBI HACTEACTBEHHOCTH — IIA3MHIbI. Penmkanns JIHK.
Bonpoc 2.I' eneTnueckue N3MEHEHHsI Y MUKPOOPTaHU3MOB: MyTa-
[IUH, TpaHCHOPMAIUS, TPAHCAYKIINS, KOHBIOTAIIHS.
Bonpoc 3. ®enorunuyeckas ”3MEHYMBOCTh: MOIU(UKALINS, afar-
TaIusl.
Pasnen 5.«IIpeBpa- |Bonpoc [.3HaueHue IIpeBpallleHUs YIIIEPOJOCOAEpkKalUX Be-| 2 0,5
IeHHe MUKpoopra-  |LIECTB B KDYTOBOPOTE Yriepo/a B IPUPOJE H POIIb
HH3MaMu coente-  |MHKPOOPraHH3MOB B PACIA/Ie OPraHUYECKHX BENIECT.
. Bonpoc 2.Mon104HOKHUCIIOE, CHUPTOBOE OpoXKEeHHe, BO30OYIUTENH,
HHH YHIEpoaay. 3HA4YEHHUE B MMUIIEBON MPOMBIIUICHHOCTH U OBITY.
Bonpoc 3.MacnsHokucnbie 0aKTepuu U MPoIecchl OpOKEHUS BbI-
3BIBAEMBIC HMH.
Bonpoc 4. MUKpOOpraHu3Mbl, pa3pyllaronife KIeT4aTky: aspoobl
W aHadPOOHI.
Bonpoc 50xucnenne MUKpOOpPraHU3MaMM YIJI€BOIOPOJOB, XKH-
POB, 3TUJIOBOTO CITUPTA.
Paznex 6. Bonpoc 1. Ouepro3¢(HheKTHBHOCTD U SKOJIOTUYECKAst YUCTOTA OHO-| 2 0,5
«buonornueckas JIOTHYECKOTO a30Ta.
¢bukcamys Mmosieky-  [Bonpoc 2.CBOOOAHOXUBYIIHE a3pOOHBIE U aHA3POOHBIE a30THUK-
JISIPHOTO a30Tay. CHPYIOIINE MUKPOOPTaHU3MBI.




HaumenoBanue pa3-
aeaa(reMbl) TUCIHU-
ILJINHDI

Kpatkoe conep:xkanune pa3nesa

Kosa-Bo uacoB

OoYHast

3a09Has

2023, 2024

Bonpoc 3. AccouumaTuBHBIE a30T(QHUKCHPYIOLIIE
HHU3MBI.

Bonpoc 4. Cumbuotudeckas a3oTukcanus y 6000BbIX U pacTe-
HUM.

Bonpoc 5. CumbuoTtnueckas azordukcaus y HeO000BBIX pacTe-
HUH.

MHUKpOOpra-

Paszgen 7.
«[IpeBpareHue MUK-

pooprann3sMmamMu Co-
e,Z[I/IHeHI/Iﬁ a3oTa».

Bonpoc 1.3naueHue MUHepaIu3alUuy a30TCOJEP)KALINX OpraHH-
YECKUX COCIMHEHUN.

Bonpoc 2.Bo30yautenu, XMMHU3M Ipoliecca MUHEpAIU3alluu B
a’pOOHBIX U aHAIPOOHBIX YCIOBHUSX.

Bonpoc 3. UmMmoOunu3anus a3oTa B IIOYBE.

Bonpoc 4.Ilpouecc nutpudukanuu. Bo3Oymurenu. Perymsius
nporecca.

Bonpoc 5.11pouecc neautpudukanuu. Bo3doyaurenu. Perymsnus
mporecca.

0,5

Pazpnen 8.
«ITouBeHHasg MUKpO-

OHOJIOTHS.

Jlexyus 1
Bonpoc 1.1louBeHHbIE MUKPOOPTaHU3MBI,

METObI OIIPEACIICHUA UX COCTaBa U aAKTUBHOCTU

Bonpoc 2. ®akropsl cpenbl, onpenensonme GopMUPOBaAHIE MUKPOO-
HBIX acCOIMAIil MOYBHI.

Bonpoc 3. BnusHue arpoTeXHUYECKUX MEPONPHUATHH: CHOCOOBI 00pa-
OOTKHM MTOYBBI, METMOPAIINs, BHECEHHE OPTaHUIECKUX U MUHEPaThHBIX
yI00peHuii Ha MUKPOOHOJIOTMUECKUE TIPOIIECCHI B ITOYBE.

Bonpoc 4. MukpoopraHu3Mbl 30Hbl KOPHS U UX BIMSIHUE HA PACTEHHUS.

05

Pasngea 9
«bakTepuanbHble Ipe-
maparhbl, UCIIOJIb3YEMBIC
B PaCTEHUEBOJICTBE.

Jlexyus 1
Bonpoc 1 DnudutHas mukpodiopa u e€ BIUSIHUE Ha PaCTECHUS.

Bonpoc 2. MuxpoOHbIe 3eMIleyJ00pUTeIbHbIC MTpenapaTel 1 uX dpdex-
THUBHOCTb.

Bonpoc 3 Ucnonp3oBaHne acCOMAaTUBHBIX OaKTEPHUH IS OBOIIHBIX U
MOJIEBBIX KYJbTYp: arpodui, praBoOaKTepHH, pOU30apruH.

Bonpoc 4. Ilpenapatsl 0akTepHagbHOr0, TpUOHOI0, BUPYCHOT'O IPOHC-
XOXKJICHUS JUIs 3allUThl pacTeHui. [IpenmMyiiiecTBa OHomnpenaparos me-
pen XMMUUYECKUMU CPEACTBAMH 3aIUTHI PACTEHUH.

05

HUTOTrO

18




3.3 Coznepxkanue 1a00paTOPHO-NIPAKTHUECKUX 3AHATHN 10 JUCHUIUIMHE, CTPYKTYPUPOBAHHOE
10 pa3JieliaM C YKa3aHHEM OTBE/ICHHOI'O Ha HUX KOJIMYECTBA aKaICMUYECKHIX YacOB M BUJIOB 3aHSTHIA:

HaumenoBanue Ne 1 Ha3BaHUe ceMHHAPOB / NpaKTHYeCKUX 3aHs1-| Bua rexky- | Kos-Bo yacoB
paszieiia (TeMbl) THIi / 1a60paTOPHBIX PaGoT 1ero KoH-
AUCHHILIMHBI DJieMeHThI NPAKTUYECKOH MOATOTOBKH TPOJIA | gypas |3a0unHas
2023, 2024
Paszgen 1. IIpakTuyeckoe 3ansaTue Ne 1 Omnpoc, Bo-| 2 0,4
«IIpemmer, 00B- |MukpoOHoIorHIeckas 1adopaTopus 1 ee 3amavn. TexHuka 6e3-|mpoc Ha
eKTBl, HICTOPHS |OMAacHOCTH B JIAOOPAaTOPHH. Y CTPOUCTBO MHUKPOCKOIA U OCOOEH-|KOJUIOKBH-
pa3BUTHUA U HOCTH paboThl ¢ HUM. MUKPOOHOJIOTHYECKHE METOMBI HCCIIEN0-yMe
3aJla4dl MUKPO- |BaHUS.
ounonornu. buo-
TCXHOJIOTHUA IIpakTHyeckoe 3aHATHE 3aHATHE No 2 2 0,5
MUKpOOpranus- Mopdonorus 6akrepuii. OCHOBHBIE
MOB». ¢dopmel 6akTepuil. TexHUKa IPUTOTOBIICHUS U OKPAIIUBAHUS TIpe-
napaToB MPOCTHIM METOJIOM.
DNeMEeHTHI MPaKTUIECKON MOATOTOBKU: OTpabOTKa
TEXHUKH MMPUTOTOBICHWE MAa3KOB W3 TUIOTHBIX U KUAKUX KYIb-
Typ, MATOJOTHMUYECKOT0 MaTepuasa, OKpackd U MHMKPOCKOIHUS
Ma3KOB.
Paznen 2. «Cu- |[JlabopaTopHoe 3ansitue Ne 1 Omnpoc, Bo-| 2 0,5
cremarika mpo- |CJOXKHBIC METOJBI OKpacku MaskoB. Merox I'pama, merTozslmpoc Ha
KapHOT. OKpPAacKH CIop, Karcyll. X cylmHOCTh, TEXHUKA OKPACKH. Hudde-|xommokBu-
MeraGoms PEHIMALINS TPAIMIINKYTHBIX U (DUPMHUKYTHBIX OaKTEPHI. yMe
(lemoBoe 3aganme)
MHKPOOPTAHH3- |3 jjeMenTHI IPAKTHYECKOM MOJTOTOBKH: OTPabOTKa
MOB». TEXHUKH OKpPAaCKU Ma3KOB METOIOM FpaMa., METOIOM
[Temkosa 5 0.4
IIpakTu4yeckoe 3ansaTue Ne 2
Mopdosorus akTUHOMUIIETOB. MccnenmoBanne MHUKPOOPTaHU3-
MOB Ha MOJBMXHOCTh. O3HAKOMHTHCS CO CTPOSHHEM U CIIOCO-
0aMu pa3MHOXXCHHUSI aKTHHOMUIIETOB PoJia
Frankia. (JIemoBoe 3amanme)
DNEeMEHTHI PAKTUIECKON IMOATOTOBKU: OTpabOTKa
MTOATOTOBKYA M MUKPOCKOITUPOBAHUS MPENAPATOB IS
oTpe/ieNieHHs IOJBMKHOCTH TPOKAPHOT.
JladopaTtopHoe 3aHsiTue Ne 3
O3HaKOMHTBCS C MOPQOIOTHIECCKUMH OCOOEHHOCTSIMH MHKPO- 2 05
ckomuyeckux rpubos: Mucor, Asperqillus, Penicillium,
Fusarium. ([IlemoBoe 3amanue)
DeMeHTHI MPaKTHIECKOH TOATrOTOBKHU: OTpaboTKa
TEXHHUKH MOJITOTOBKU U MUKPOCKOITMPOBAHUS IMPEMapaToB JyKa-
PHOT.




HaumeHnoBaHue
pasaeiia (TeMbl)
JUCIUILINHBI

Ne 1 Ha3BaHHe ceMMHAPOB / NPAKTHYECKUX 3aHS-
THii / 1a0oOpaTOpPHBIX padoT
DJIeMeHThI IPAKTHYeCKO# MOAT0TOBKH

Bun Texy-
1Iero KOH-
TpoJis

Kosa-Bo uacoB

OoYHas

3a04YHas

2023, 2024

Pazgen 3.«Muk-
POOPraHu3MBbI U
OKpYyIKaroImas
cpemay.

IpakTHyeckoe 3ansaTue Ne 1

Crepunuzanus, 1e3uH(EKIs.

Ou3nvecKre 1 XUMUIECKIEe METOIbI CTEPUITH3AIIHH.
(ITpoGremHOE 3aHSTHE).

DJIEMEHTHI PAKTUYECKOM MOATOTOBKH: 0TpabOTaTh

METOJIbI MOATOTOBKHA K CTEPHIIM3ALMU J1a00paTOPHOH TOCYHI,
MUTATETBHBIX CPe.3HAKOMCTBO C 00OpyIOBaHMEM HCIOIb3ye-
MBIM JUISI CTEPUJIM3AIMH U TIPUHITUITAMA UX PabOTHI.

Ompoc. Bo-
npoc Ha
KOHTPOJIb-

HOI1 paboTe

2

0,5

Pazgen 4. «le-
HETUKA MUKPO-
OpPTaHHU3MOBY.

IpakTHyeckoe 3ansaTue Ne 1

KynpTHBHpOBaHHE MUKPOOPraHU3MOB (23p000B U aHa’poOOB) B
nabopatopHbIX ycnoBusx. Kimaccudukanusi mutaTeiabHBIX Cpel,
TpeOOBaHMs MPEABABISIEMbIE K HUM.

DeMeHTHI MPaKTUYECKO TOATrOTOBKHU: OTpaboTKa

MCTOAUKHU IPUTOTOBJICHUA HCKYCCTBCHHLIX IMUTATCIIBHBIX CPEO
(MIIA, MIIb, MIDX).

Kommoksuym. OTU€T cTyIeHTOB 10 pazaenam 1-4.

JlaGopaTopHoe 3ansitue Ne 2

OTanbl NOJIYYEHUSI YACTON KyJbTypbl MUKPOOPraHU3MOB. Mexa-
HUYECKHE, PUINUCCKUN, XUMUUCCKUN U OUOJIOTUYECKHE METOIbI
BBIJICJICHUS YUCTHIX KYJIbTYP MUKpOOpranusMoB. (JlenoBoe 3ana-
HUC).

DeMeHTHI MPaKTUYECKO TOATrOTOBKHU: OTpaboTKa

METOJA BBIJEIICHUS YUCTONU KyJIbTYpbl MUKPOOPTraHU3MOB

13 TOYBBI, 3€pHA, BO3IyXa.

JlabopaTopHoe 3ansitue Ne 3

KonnuecTBeHHBIH yU€T MUKPOOPraHU3MOB B 0OBEKTaxX BHEIIHEH
cpenpl. XapakTepucTtuka Kojonwuid. (JlemoBoe 3amanue).
DeMeHTHI MPaKTUYECKOH MOJrOTOBKU: OTpaboTKa

metomuku yuéta KOE B 1 r/m®; orpaboTka

METOJIMKH TiepeceBa OMOMACCHI Ha TUIOTHBIE M KHUJKUE
MUTATELHBIE CPEIBI.

JlabopaTtopHoe 3ansiTue Ne 4

KynbeTypanbHbie cBOWCTBA

MHUKPOOPraHu3MoB. O3HAKOMHTLCS € XapaKTEPOM pOCTa MUKPO-
OpPraHU3MOB B JKUJKHX M Ha TUIOTHBIX MUTATEIbHBIX Cpeiax.
(HenoBoe 3amanue).

OJeMeHTHI IPaKTUYEeCKOH MOATOTOBKH: OTpadOTKa

METOJMKH TIEPECeB YHCTOH KYJIBTYphl MHKPOOPTaHHW3MOB Ha
muddepeHnnansHo-marnoctuueckue cpensl: MIDK, Moroko,
cpensl ['nca, HB.

IIpakTuyeckoe 3ansaTue Ne 5
buoxumuueckue cBoiicTBa MUKpooprann3MoB. [IpuHnmmn onpene-

JIEHUS BUJIAa MUKPOOPIaHU3MOB.
DneMEeHThI MPAaKTUIECKOH MOATOTOBKH: OTPabOTKa

Ormpoc, Bo-
npoc Ha
KOJUTOKBH-

yme

0,5

0,2

0,5

0,2

0,2




HaumeHnoBaHue
pasaeiia (TeMbl)
JUCIUILINHBI

Ne 1 Ha3BaHHe ceMMHAPOB / NPAKTHYECKUX 3aHS-
THii / 1a0oOpaTOpPHBIX padoT
DJIeMeHThI IPAKTHYeCKO# MOAT0TOBKH

Bun Texy-
1Iero KOH-
TpoJis

Kosa-Bo uacoB

OYHas | 3a04YHas

2023, 2024

METOAMK y4éTa ()epMEHTATHBHOW aKTUBHOCTH MHKDPOOPTaHH3-
MOB; 3HAKOMCTBO C OTIPEICIUTEIIIMY BU1a OaKTepHil 1 0COOCHHO-
CTH PabOTHI ¢ HUMHU.

KonTponbHas pabora, yCTHBIH OMPOC MO TeMaM J1a0OopaTOPHBIX
3ansTuid Ne 6-11.

Paznen S. «IIpe-
BpaLCHUE MUK-

poopraHuzMamMu
COCIMHEHUM yT-
Jepona

JlabopaTopHoe 3ansitue Ne 1
CroupTroBoe W MacIITHOKHCIIOe OpoxeHue. [IpoBecTHn MHKPOCKO-

MMTYECKOE MUCCIICIOBAaHUE APOXOKEH U OaKTepHid poia
Clostridium, BeI3bIBAIOIINX MACISTHOKHCIOE OPOXKEHHUE.

DJIeMEHTHI MPaKTHIECKON TOATOTOBKH: OTpaboTKa
METOJIMK: MUKPOCKOITUPOBAHUST MACIISTHOKHCIIBIX OaKTepHi;
KaueCTBEHHBIX PEAKINI 00HAPYKCHUS STHIIOBOTO

CIIMpTa U MAacCJISTHOM KHCJIOTEL.

JlaGopaTopHoe 3ansitue Ne2
Moo4HOKHCTIOE W TPOMUOHOBOKHUCIOe Opokenue. [IpoBecTtu

MHUKPOOHOIOTHUECKHH aHaIH3 CUIIOCA, MOJIOYHOKHCIBIX
npoaykToB. ([emoBoe 3ananme).

DeMeHTHI MPaKTUYECKO# MOIrOTOBKU: OTpaboTKa
METOAMK: MUKPOCKOIMMPOBAaHUSI MOJIOYHOKHCIBIX OaKTepHii; Ka-

YECTBEHHBIX PEaKInii 00HAPYKEHUS MOJIOYHON U
IIPOIMOHOBOU KHUCIIOT.

IIpakTuyeckoe 3ansTue Ne 3
Oxwucnenue u cOpaxuBanue kiaerdarku. COpaxnBaHHE MEKTHHO-

BBIX BCIICCTB.

DeMeHTHI MPaKTHYECKOH MOJArOTOBKU: OTpaboTKa
MHUKPOCKOIIUYECKOT0 MCCIIEAO0BaHMs LIEJIIH0I030pa3ilaratoux

Oaxtepuil U OakTepuil, cCOpPaXXKMUBAIOIINX ITEKTUHOBBIC BEILECTBA;
METOJMKH MTOJIIYYEHUsS] HAKOIUTEIBHBIX KYJbTYP LEJUIH0I030pa3-
nararomux OakTepuil 1 OakTepuil cOPaKMBAIOIINX MEKTHHOBBIE
BEIIECTBA.

Ormpoc, Bo-
poc Ha
KOJIJIOKBH-

yMe

0,2

0,2

0,5

Paznea 6.
«buonornueckas
(dukcanms MoJe-
KYJISIPHOTO
a3oTay.

JladopaTtopHoe 3ansitue Ne 1

A30ThUKCHPYIOIIE MUKPOOPTaHH3MBL.

DJieMeHTBI MPAKTUYECKOM TOTOTOBKH: OTpaboTKa
MHKPOCKOITHYECKOTO UCCIIEIOBAHNS MUKPOOPTaHH3MOB

pona Azotobacter, Rhizobium, unano6akrepuii. OtpaboTka Me-
TO/IAOTIPE/ICIICHUS] AKTUBHOCTH KIIYOCHBKOBBIX OAKTEPHIA.

Ompoc, Bo-
mpoc Ha
KOJUJIOKBH-

yme

0,7

Paspea 7.
«IIpeBpaimenue
MHUKpPOOpPTaHH3-
MaMH COEMHE-
HHU a30Tay.

JlabopaTopHoe 3ansitne Ne 1

IIpoueccer ammonuuKanuy.

DeMeHTHI MPaKTHYECKO# MOJArOTOBKU: OTpaboTKa
MHUKPOCKOITMYECKOTO UCCIIEIOBAHUS aMMOHU(DHLINPYIOIUX
Oaktepuii: a’po0O0B, aHa’poOOB, (PaKyIbTATHBHBIX aHAYPOOOB.
OtpaboTka METOZOB OIpEICICHUS aMMHaKa, CEPOBOIOPO/IA,
WHJIONIA.

Omnpoc, Bo-
poc Ha
KOJUIOKBH-

yme

0.5




HaumenoBanue Ne y Ha3BaHHe CEMHHAPOB / NPAKTHYEeCKHX 3aHA-| Bun reky- | KoJ-Bo yacos
pasjaeia (TeMbi) THI / 1a6OPaTOPHBIX PaGoT Iero KOH-
AUCIHUILIMHBI DJieMeHThI NPAKTUYECKOH MOATOTOBKH TPOJIS | gypas | 3a0unas
2023, 2024
Paznen 8. IIpakTu4yeckoe 3ansaTue Ne 2 Omnpoc, Bo-| 2
«[TouBeHHas [Tpouecchl HUTPUPHUKAIMH, TCHUTPHDUKALINY. npoc Ha
MHKPOOHONIO- | DVIEMEHTbI IPAKTHYECKOI IOArOTOBKA:  0TPaboTKa KOJUIOKBH-
s MUKPOCKOITUIECKOTO UCCIICIOBAHUS HUTPU(DUKATOPOB. yMe
OtpaboTKa METOJIOB OMpEICICHUS HUITPUTOB, HUTPATOB.
Paznen 9 IpakTuueckoe 3ansaTue Ne 1 Ompoc, BO-| 2 0,5
«bakrepuans-  |[IpoBepka TUTpa GaKTEpUATBHBIX MPENApPaTOB, HCHOJIB3yEMbIX B|IIPOC Ha
HBIE ITpenaparsl, [pacTeHueBoaAcTBe. (/lenoBoe 3a1anue) KOJUIOKBH-
HCTIOJIb3YeMbIe B|DJIEMEHTHI MTPAKTUIECKOW TIOATOTOBKH: OTpaboTKa yMme
pacTeHHEBO/A- | METOJIa ONPE/ICIICHUS TUTPa OaKTepUATTLHBIX TIPEIapaToB.
CTBEY.
KomnokBuym. OT4ET CTyIeHTOB moTeMam 5-9
Hroro 36 8

3.4 ConeprkaHue caMOCTOSTENFHOM PabOThl 00YUAIOMIMXCS 10 AUCIUIUIHHE, CTPYKTYPHPOBAHHOE T10 Pa3-
JieJiaM C yKa3aHHEM OTBEJICHHOT'O Ha HUX KOJIMYECTBA aKaJeMHUECKHUX YaCOB M BUAOB CAMOCTOSITEILHON PaOOTHI:

KoJ1-Bo yacos
HanMeHoBaHue pazgesia .
Bun camocrosiTesbHOI padoThI o4Hasi | 3a04HAasI
(TeMbI) TUCUMILTUHBI
2023, 2024

Paspen  l.«IIpeamer, o00b-|IloaroroBka kx ompocy. [loaroroska k mabopaTopHsiM pabo-| 5,5 10,5
eKTBLUCTOPHS pa3BUTHs M 3a-|TaM. II0AroToBKa K KOIIOKBHYMY, KOHTPOIBHOM pabore, 3a-
naun MukpoGuosorun. buorex-| 1C1Y:
HOJIOTHSI MUKPOOPTaHU3MOB.
Pa3nen 2. «Cucremaruka npoka-|Iloaroroska k onpocy. Ilogroroska k mabopaTopHsiM pado-| 5,5 10,5
prot. Merabommsm Mukpoopra-|TaM. [IoroToBka k KOJTOKBHYMY, KOHTPOIILHO# padore,
HU3MOBY. saqery.
Pa3znen 3.«Mukpooprauusmel 1 |[loaroroska k onpocy. Ilogroroska k mabopaTopHsiM pado-| 6,5 10,5
OKPYKAKOLIAs] taM. [loAroToBKa K KOJUTOKBUYMY, KOHTPOJIBHOH padoTe,
cpear. 3a4éry.
Paznen 4. «'eneruka mukpoop-|IlogrotoBka k naGoparopubiM paboram. Iloxroroska k| 5,5 10,5
FAHI3MOBY. ompocy. [loaroToBka K KOJJIOKBUYMY, KOHTPOJIEHOM padoTe,

3a4€Ty.
Pasgen 5. «IIpeBpamenue muk- |Ilogroropka k mnaboparopHsiM paboram. Iloxroroska k| 5,5 10,5
poopraHu3Mamu coenuHennii  |[OMPOCy. [IoAroToBKa K KOJTOKBHYMY, 3a4€Ty.
yraepoaa
Paznen 6.«buonornyeckas puk-|IlonroroBka x mabopatopasiM padoram. IloaroroBka k| 5,5 10,5
canysi MOJIEKYJIIPHOTO a30Tay. |onpocy. [IoaroToBka K KOJJIOKBHYMY, 3a4€TY.
Pazpnen 7. «llpe [MonroroBka k sabopatopHbiM padoram. I[loaroroBka k| 5,5 10,5
BpALLECHNE MUKpOOpraHu3mamu |[O1POCy. [1oAroToBKa K KOJLIOKBHYMY, 3a4€Ty.
COEIMHEHHUH a30Tay.




Koa-Bo yacos
HaumenoBanme pasgesa .
Bua camocTosTe/IbHOI padoThI O4YHasl | 3204YHAsN
(TeMbl) TUCHMILTHHBI
2023, 2024
Paznen 8. IMoaroroBka k mnabopatopHbiM padoTtam. [loaroroBka k| 7,3 12,3
«[TouBennas Mukpobuosorus» |onpocy. [IoaroroBka Kk KOIIOKBUYMY, 3a4€TY
Pa3nen 9 IMoarotoBka k nabopatopHeiM paboTtam. I[loaroroBka k| 7 10
«bakTepuanbHble mpenaparsl, |onpocy. [IoaroToBka K KOJIOKBUYMY, 3a4ETy
UCTIONIb3YEeMbIE B pacTeHHUE-
BOJICTBEY.
KonTpoas 4
KoHTakTHBIE Yachl Ha TPOMEKYTOUHYIO aTTECTAIHIO 0,2 0,2
Hroro 54 96

4. IEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHMSI 111
CAMOCTOSATEJIBHOU PABOTHI OBYYHAIOLIUXCA 11O JUCHUIIJIMHE
CamocrosTenpHas paboTa 00y4aonmxcs No JUCHUIUIMHE 00eCIIeUnBaCTCS:

Ne pazgena quenu-
ILIMHBI. Bua camocros-
TeJbHOM padoThl

HaumeHoBaHue
Y4e0HO-MeTOAMYeCKUX MATEPHAJIOB

KoanuecTBo B 0M0JIHO-
Teke / cecblika Ha OBC

Paznen 1. «lIpeamer,
00BEKTBl UCTOpHSA, pPas-
BHTHS W 3aJ1a9d MHKPO-
ouomorun. buorexHno

JIOTHSI ~ MHKPOOPTaHM3-

MOB».

Kopocrenéna, JI. A. OCHOBBI 3KOJIOTMM MUKPOOpPraHU3-
MoB : yaebnoe nocobue / JI. A. Kopocrenéra, A. I'. Ko-
mjaeB. — Cankr-IlerepOypr : Jlanb, 2022. — 240 c. —
ISBN 978-5-8114-1400-0. — Tekcr : 3ieKTpOHHBIH //
Jlanb : anexTpoHHO-OMOMMOTEYHas cuctema. — URL:
https://e.lanbook.com/book/211103— Pexum nocryma: mms
aBTOPU3. MOJIb30BaTCIICH. .

https://e.lanbook.com/

book/211103

Caxaposa, O. B. O6mas MuUKpoOHOoIJIOTHS U 001Iasi CaHH-
TapHast MUKpobuosnorus : yaeobnoe nocodue / O. B. Caxa-
posa, T. I'. CaxapoBa. — 2-e u3n., ucnp. — Cankr-Ile-
tepOypr : Jlanb, 2022. — 224 c. — ISBN 978-5-8114-
3798-6. — Tekcrt : anekTpoHHbIH // JlaHb : 3IEKTPOHHO-
OubIMOTEYHAs CUCTEMA.

— URL:

https://e.lanbook.com/book/206942— Pexum nocryma:
JUIs1 aBTOPH3. TIOJIb30BATEIIEH .

https://e.lanbook.com/
book/206942

@apuueB, A. T. IlouBeHHass MHUKpPOOHOIOTHS
yaeOHoe nocobue st By3oB / A. T. @apuues, A. X. Ko-
3bIpeB, A. A. CaGaHoBa. — 2-e u3n., crep. — Cankr-Ile-
tepOypr : Jlans, 2024. — 140 ¢. — ISBN 978-5-507-
49341-8. — TexcT : 3neKTpoHHBIH // JIaHb : 31eKTpOHHO-
OoubaroTevHas cucTema. URL:
https://e.lanbook.com/book/387326. — Pexum nocryna:
JUIsl aBTOPH3. TIOJIb30BATEIIEH.

:(https://e.lanbook.com/

book/387326

®apuue, A. T. Mukpobuosorus. JlaboparopHsiid mpak-
tukym / A. T. @apuues, A. X. Kosbipes, A. A. CabaHoBa.
— Cankrt-IlerepOypr : Jlans, 2022. — 152 ¢. — ISBN
978-5-507-44486-1. — TekcT : anekTpoHHbIH // Jlanb :
AIIEKTPOHHO-OMOIMOTETHAS URL:
https://e.lanbook.com/book/260843. — Pexum mocryma:

cHUCTEMaA.

AJI1 aBTOpPU3. MOJIb30BaTeeii.

https://e.lanbook.com/
book/260843



https://e.lanbook.com/book/211103
https://e.lanbook.com/book/211103
https://e.lanbook.com/book/211103

Ne paznena quciu-
minHbl. Bua camocrosi-
TeJbHOM padoThI

HanmeHnoBanue
Y4e0HO-MeTOAMYeCKHX MATEPHAIOB

KoanuecTBo B 0M0JIHO-
Teke / cebliika Ha DBC

Paznen 2. «Cucrema-
THKa IIpokapuot. Me-
TaboNM3M MHUKPOOP-
TaHU3MOBY.

Caxapoga, O. B. O6mas MUKpOOHOJIOTHS U 00111ast CaHU-
TapHasi MUKpoOuosorus : yauebHoe nocooue / O. B. Caxa-
poma, T. I'. CaxapoBa. — 2-¢ 3., ucnp. — Cankr-Ile-
tepOypr : Jlanp, 2022. — 224 c. — ISBN 978-5-8114-
3798-6. — TekcT : 2neKTpoHHBIH // JIaHb : 3JEKTPOHHO-
OubsmoTevHas cucrema.

— URL:

https://e.lanbook.com/book/206942. — Pexum pocryma:
JUIsL aBTOPU3. TOJIH30BATENECH .

https://e.lanbook.com/
book/206942

Paspnen 3. «Muxpoopra-
HU3MBI U

OKpY>Karomiast

cpenay.

Kopocrenéna, JI. A. OCHOBBI 3KOJIOTUM MUKPOOPTaHU3-
MOB : yuebHoe nocooue / JI. A. Kopocrenésa, A. I'. Ko-
mjaeB. — Cankr-IlerepOypr : Jlanp, 2022. — 240 c. —
ISBN 978-5-8114-1400-0. — TekcT : 351€KTPOHHBIH //
Jlanb : anexTpoHHO-0MOMMOTEYHAs cuctema. — URL:

https://e.lanbook.com/book/211103— Pexum pocryna: ams
aBTOPHU3. HOJb30BaTeIeN

https://e.lanbook.com/

book/211103

Caxaposa, O. B. O6mas MuUKpoOHoIoTHs U 001Iasi CaHH-
TapHast MUKpobuosnorus : yaeobnoe nocodue / O. B. Caxa-
posa, T. I'. CaxapoBa. — 2-e u3n., ucnp. — Cankr-Ile-
tepOypr : Jlanb, 2022. — 224 c. — ISBN 978-5-8114-
3798-6. — Tekcrt : anexkTpoHHbIH // JlaHb : 37IEeKTPOHHO-
OubIMOTEeUHAs CUCTEMA.

— URL:

https://e.lanbook.com/book/206942. — Pexum mocryma:
JUIs1 aBTOPH3. TIOJIb30BATEIIEH .

https://e.lanbook.com/
book/206942

®apuue, A. T. [louBeHHas MHUKpPOOHOIOTHS
yueOHoe rmocobue miist By3oB / A. T. ®@apuues, A. X. Ko-
3bIpeB, A. A. CabanoBa. — 2-e usn., crep. — Cankr-Ile-
tepOypr : Jlans, 2024. — 140 ¢. — ISBN 978-5-507-
49341-8. — TexcT : 3neKTpoHHBIH // JIaHb : 31eKTpOHHO-
OoubaroTevHas cucrema. URL:
https://e.lanbook.com/book/387326 — Pexum mocryna:
JUIs1 aBTOPH3. TIOJIb30BATEIIEH.

:|https://e.lanbook.com/

book/387326

Pasgen 4. «['eneruka

MUKPOOPraHnu3MOB».

Caxaposa, O. B. O6mas Mukpo6uosiorust 1 oomas caHu-
TapHast MUKpoouosorus : yaeonoe rnocodue / O. B. Caxa-
posa, T. I'. CaxapoBa. — 2-e uzn., ucnp. — Cankr-Ile-
TepOypr : Jlanp, 2022. — 224 ¢. — ISBN 978-5-8114-
3798-6. — Tekcrt : anekTpoHHbIH // JlaHb : 3IeKTPOHHO-
OunbsmoTeyHas cucrema.

— URL:

https://e.lanbook.com/book/206942. — Pexum mocryma:
JUIs aBTOPH3. MOJIb30BATENeH .

https://e.lanbook.com/
book/206942

Pazpen 5. «lIpeBparie-
HHE MHUKPOOPTaHU3-
MaMH CO-

eIMHEHHNH yriepoza

Kopocrenéra, JI. A. OCHOBBI 3KOJIOTUM MUKPOOPTaHU3-
MoB : yuebHoe nocodue / JI. A. Kopocrenéra, A. I'. Ko-
maeB. — Cankt-IlerepOypr : Jlanp, 2022. — 240 ¢. —
ISBN 978-5-8114-1400-0. — Tekcr : aneKTpoHHBIH //
Jlansb : anexTpoHHO-OMOMMOTEYHAs cucTtema. — URL:

https://e.lanbook.com/book/211103 — Pexwum nocryna: s
aBTODU3. N0JIb30BATENEN

https://e.lanbook.com/

book/211103



https://e.lanbook.com/book/211103
https://e.lanbook.com/book/211103
https://e.lanbook.com/book/211103
https://e.lanbook.com/book/211103
https://e.lanbook.com/book/211103
https://e.lanbook.com/book/211103

Ne paznena quciu-
minHbl. Bua camocrosi-
TeJbHOM padoThI

HanmeHnoBanue
Y4e0HO-MeTOAMYeCKHX MATEPHAIOB

KoanuecTBo B 0M0JIHO-
Teke / cebliika Ha DBC

Caxapoga, O. B. O6mas MUKpOOHOJIOTHS U 00111ast CaHU-
TapHasi MUKpoOuosorus : yauebHoe nocooue / O. B. Caxa-
poma, T. I'. CaxapoBa. — 2-¢ 3., ucnp. — Cankr-Ile-
tepOypr : Jlanp, 2022. — 224 c. — ISBN 978-5-8114-
3798-6. — TekcT : 2neKTpoHHBIH // JIaHb : 3JEKTPOHHO-
OubsmoTevHas cucrema.

— URL:

https://e.lanbook.com/book/206942. — Pexum pocryma:
JUIsL aBTOPU3. TOJIH30BATENECH .

https://e.lanbook.com/
book/206942

@apuueB, A. T. IlouBeHHass MHUKPOOHOJIOTHS
yaeOHoe rmocobue st By3oB / A. T. @apuues, A. X. Ko-
3pIpeB, A. A. CabanoBa. — 2-e usn., crep. — Cankr-Ile-
tepoypr : Jlanp, 2024. — 140 ¢. — ISBN 978-5-507-
49341-8. — TexcT : 3neKTpoHHBIH // JIaHb : 3IeKTpOHHO-
OoubaroTeyHas cucTema. URL:
https://e.lanbook.com/book/387326. — Pexum pocryma:
JUTSL aBTOPU3. TOJIb30BATENICH.

:|https://e.lanbook.com/

book/387326

Paznen 6. «buoimorunue-
cKasl (PUKcAIHs MOJIEKY-
JISIPHOTO a30Tay.

Kopocrenéna, JI. A. OCHOBBI 3KOJIOTUM MUKPOOPTaHU3-
MoB : yuebHoe nocodue / JI. A. Kopocrenéra, A. I'. Ko-
maeB. — Cankr-IlerepOypr : Jlanp, 2022. — 240 c. —
ISBN 978-5-8114-1400-0. — TekcT : 35I€KTPOHHBIH //
Jlanb : anexTpoHHO-0MOMMOTEYHAs cuctema. — URL:

https://e.lanbook.com/book/211103 — Pexum goctyna: wis
aBTOpPU3. NIOJIb30BaTeNel

https://e.lanbook.com/

book/211103

Caxaposa, O. B. O6mas MuUKpoOHOJIOTHS U 001Iasi CaHH-
TapHast MUKpobuosnorus : yaeobnoe nocodue / O. B. Caxa-
posa, T. I'. CaxapoBa. — 2-e u3n., ucnp. — Cankr-Ile-
tepOypr : Jlanb, 2022. — 224 c. — ISBN 978-5-8114-
3798-6. — Tekcrt : anmekTpoHHbIH // JlaHb : 3IEKTPOHHO-
OuOIMOTEYHAs CUCTEMA.

— URL:

https://e.lanbook.com/book/206942. — Pexum nocryna:
JUIs1 aBTOPH3. TIOJIb30BATEIIEH .

https://e.lanbook.com/
book/206942

@apuueB, A. T. IlouBeHHass MHUKpPOOHOIOTHS
yaeOHoe nocobue st By3oB / A. T. @apuues, A. X. Ko-
3bIpeB, A. A. CaGaHoBa. — 2-e u3n., crep. — Cankr-Ile-
tepOypr : Jlans, 2024. — 140 ¢. — ISBN 978-5-507-
49341-8. — TexcT : 3neKTpoHHBIH // JIaHb : 31eKTpOHHO-
OoubaroTeuHas cucTema. URL:
https://e.lanbook.com/book/387326. — Pexum nocrymna:
JUIs1 aBTOPH3. TIOJIb30BATEIIEH.

:(https://e.lanbook.com/

book/387326

Paszpen 7. «IIpespare-
HUE MHKPOOPraHU3MaMu
co-

€JIMHEHUH a30Ta.

Kopocrenésa, JI. A. OCHOBBI 3KOJIOTUM MUKPOOPTaHU3-
MoB : yuebHoe nocobue / JI. A. Kopocrenéna, A. I'. Ko-
maeB. — Cankt-IletepOypr : Jlans, 2022. — 240 c. —
ISBN 978-5-8114-1400-0. — Tekcr : 3eKTpOHHBIH //
Jlanb : >neKTpoHHO-OnbInoTeunas cucrema. — URL:

https://e.lanbook.com/book/211103 — Pexum gocryna: mis
ABTOPHU3. [10JIb30BaTENEH

https://e.lanbook.com/

book/211103



https://e.lanbook.com/book/211103
https://e.lanbook.com/book/211103
https://e.lanbook.com/book/211103
https://e.lanbook.com/book/211103
https://e.lanbook.com/book/211103
https://e.lanbook.com/book/211103

Ne paznena quciu-
minHbl. Bua camocrosi-
TeJbHOM padoThI

HanmeHnoBanue
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5 OIEHOYHBIE MATEPHUAJIBIIJIA TPOBEJEHUS IIPOMEXKYTOYHOM

ATTECTAIIMA

5.1 Hepeqeﬂb KOMIIeTEHIIHII C YKa3aHUEM 3TAll0OB UX Q)OPMHpOBaHI/Iﬂ B IIpouecce 0CBOCHMSA OﬁpaSOBaTeﬂbHOﬁ MporpaMMmabl

Kox  xomme- HanMeHOBaHHe B pe3yabTare u3yueHust ydeOHOH JTUCHMILIMHBI 00y4arouecs 10JI’KHbI:
Teuuuu / Un- | Conep:xkanue Kom-
1 HHIMKATOPA J10- 1 5Tan
auKaTrop  jo- | MeTeHHuu (MId ee | 5Tan Il 5Tan
CTHKEHHUS KOM- HaBbIk U (MJ1H) ONIBIT J1€-
CTHKEHHSI KOM- | YACTH) OR— 3HaTh Ymersn
eTeHIHH I ATEJbHOCTH
(OIK-1/ Crocoben pemath | Mconsdyer  oc- | Mopdonoruto, reHeTHKy, | [0OTOBUTBEM MHKPOCKONHUpPOBATH | Biamers MeToaukoi
OIIK-1.2) TH- HOBHBIE  3aKOHBI | (PM3HOJIOTHIO, CHCTEMATHKY | penapaTtbl MUKPOOPTaHU3MOB, | paOOTHI CO CBETOBBIM
MOBBIC 3a/layd MPO- | ECTECTBEHHOHAYY- | MPOKAPUOTHBIX W JyKapH- | pa3jinuaTh OCHOBHBIE TPYIIIBI | MUKPOCKOIIOM, HEO0XOIu-
dbec HbIX  JUCIHIUIMH | OTHBIX MHUKPOOPTaHU3MOB. | MUKPOOPTaHU3MOB, KYJIbTHBH- | MBIMH 3HAHUSIMU U
CHOHAJILHOM JeATeNb- | U1 pelIieHus] TU- | MeXaHU3MbI pOBaTh  MHUKPOOPTaHU3MBI ¥ | HABBIKAMHU B 00J1aCTH

HOCTH Ha OCHOBE 3Ha-
HUM OCHOBHBIX 3aKO-
HOB MaTeMaThuJe-
CKUX, €CTECTBEHHO-
HaY4HBIX U 00LIenpo-
(dbeccuoHaNbHBIX JHC-
LUUIUIMH C TpUMEHe-
HUEeM  uHpopMalu-
OHHO-KOMMYHUKaIHU-
OHHBIX TEXHOJIOTHH

MOBBIX 33724 TPO-
(heccruoHanbHOM
JeSITeIbHOCTH.

MeTaboM3Ma u mpeoopaso-
BaHMS DPHEPTUU
MUKPOOpPraHu3Mamu,  HX
poOJIb B KPyroBOpoTe OuO-
TE€HHBIX 3JIEMEHTOB, Pa3jo-
J)KEHUU TIPUPOJHBIX  Be-
niecTB. Bnusinue Ha pa3Bu-
THE MUKpOOpra

HU3MOB PA3JIUYHBIX (PaAKTO-
POB BHELIHEHN CPEJIBI.
Teopetnueckue OCHOBBI
B3aUMO/JICUCTBUSI MUKPOOP-
TaHU3MOB JIPYT C JPYTOM.

u3yuyaTb ux. IIpoBoauth Koiu-
YECTBEHHBIN yUET
MHUKpPOOPTaHU3MOB B pa3jiny-
HbIX cyoOctpatax. IlomyuaTh
HaKOIUTEJIbHBIE U YUCThIE
KYyJIbTYpPbl MHKPOOPTaHU3MOB,
ONpEAEIATh TUTP MHUKpOOpra-
HU3MOB B OMOMpenaparax, mnpo-
BOJIUTh KaUeCTBEHHbIE PEAKIINU
Ha TOPOAYKTHI MeTadosn3ma
MHUKPOOPTraHU3MOB.

MHUKpPOOHMOJIOTUH,  HaBbI-
KaMH YIPAaBJIEHUS OCHOB-
HBIMM XapaKTE€PUCTUKAMHU
MUKpPOOPTraHU3MOB, HMEI0-
IIMX 3HAYEHHE B TEXHOJIO-
T'HH, IepepadOTKU U
XpaHEHUU CEJIbCKOXO35H-
CTBEHHOM IIPOJYKLINH;
MHUKPOOHOIOTHYECKUMU
METOJaMH JIabOpaTOPHOTO
aHanm3a o0pasioB

II0YB M PACTEHUM.




5.2 Onucanue noxka3artejiei u KpUTEPUEB ONCHUBAHUA KOMIIeTEHIIMii HA PA3JIUYHBIX 3Tallax ux (l)OpMHpOBaHI/IH, OINMCAaHMEC IKAJI OLlCHUBA-

KOMHeTeHHI/II/I Ha pa3/IMYHbIX 3TallaX uXx (bOpMI/IpOBaHI/Iﬂ OILICHUBAIOTCSIIKATIOMN 3BauYTCHO», «HE 3a4TCHO» B (bopMe 3a4cTa.

HHUA

5.2.1 OnucaHue MKAJIbI OleHUBAHUSA C(POPMHUPOBAHHOCTH KOMIIeTEHIM I

5.2.2 Onucanue noka3arteseil H KpuTepueB OLICHUBAHMS KOMIIETeHIMI HA Pa3JMYHbIX ITanax ux popmupoBaHus

Pezynomam o6yuenus
no oucyuniune

Kpumepuu U noxkasameiiu OUCHU6AHUA PE3YIbmamaoe oﬁyuemm

Heé 3aYmeHo

3A4UMmMeHo

| oTan
Mopdomnoruro, reHeTuKy,
(bU3NONIOTHIO, CHCTEMATUKY
NPOKApHOTHBIX M YKapUOT-
HBIX MUKPOOPIaHU3MOB.
MexaHu3Mbl MeTaboIU3Ma U
peoOpa3oBaHUs SHEPTUU
MHUKPOOpPIraHu3MaMH, UX
POJIb B KPYTrOBOPOTE OMOTEH-
HBIX 3JIEMEHTOB, pa3JoXKe-
HUM IIPUPOJHBIX BEIICCTB.
Bnusinue Ha pa3BUTHE MUK-
POOPraHNU3MOB  Pa3IUYHBIX
(bakTOpOB BHEIIHEH Cpembl.
Teopernueckne OCHOBBI B3a-
UMOJCHCTBUS  MHUKpOOpra-
HU3MOB JIPYT C Py
rOM.
(OIIK-1/ OIIK-1.2)

@parMeHTapHbIC 3HAHUS
TEOPETUUYECKOTO COAECPKaHUS
u3ydaemoro marepuaina. Her
IIPEACTABJICHUS O MEXaHU3Max
MeTabonmm3mMa M TpeodpaszoBa-
HUSL DHEPrMU MHUKPOOPraHu3-
MaMH, UX pOJIU B KPYrOBOPOTE
OMOTEHHBIX 2JIEMEHTOB,
Ppa3I0KEHUU TPUPOIHBIX
BelllecTB. Binsinue Ha
pa3BUTHE MUKPOOPTaHU3MOB
pa3INyYHbIX (aKTOPOB

BHEIIIHEN CpEbI.

OTcyTCcTBHE 3HAHMHA.

Henosnbie 3HaHust
Mopdosorur, (GU3HOIOTHU
MHUKPOOPTaHU3MOB.
[Ipouecca merabonmuzmMa u
npeoOpa3oBaHusl  DHEPTUU
MHUKpPOOPTaHU3MaMH, ux
POJI B KPYrOBOPOTE OMOTEH-
HBIX JJIEMEHTOB, pa3oXkKe-
HUU TIPUPOJHBIX BEIIECTB.
BnusHue Ha pazBUTHE MHK-
POOPraHU3MOB  Pa3TMYHBIX
($haKkTOpOB BHEIIHEH CPeIbI.

C¢opmupoBaHHble, HO CO-
AepakalMe OTAeJbHbIE MPO-
0esibl  3HAHUSAMOP(HOJIOTHUH,
(Gu3M0I0TUM MUKPOOPraHU3-
MoB. IIponiecca metabonusma
U 1peoOpa3oBaHUs SHEPTHU
MHUKPOOPTaHU3MaMH, 1704
pOJIM B KPYroBOpOTe OMOTeH-
HBIX 3JIEMEHTOB, pa3JioXKe-
HUM TIPUPOJHBIX BEILECTB.
Bnusiaue Ha pa3BUTHE MUK-
POOPraHU3MOB  Pa3IMYHBIX
(hakTOpOB BHEIITHEN CPEJIbI.

CdopmupoBanHbie U CH-
creMaTHYecKHe 3HAHMSI-
Mopdomoruu,  (HU3NOI0-
THH MUKPOOPTaHU3MOB.
[Ipornecca merabonuszma u
npeoOpa3oBaHusi YHEPTUU
MHUKPOOpPTaHU3MaMH, HX
poaM B KpyroBoporte Ouo-
TeHHBIX JJIEMEHTOB, pa3-
JIOKEHUU TIPUPOJIHBIX Be-
mectB. BnusiHue Ha pas-
BUTHE MUKPOOPTaHU3MOB
pa3auYHbIX (PaKTOPOB
BHEIIHEN CPEBI.

Il 5ran
['oToBHTBM MUKpPOCKOIUPO-
BaTh IpernapaTrbl MUKpOOpra-
HU3MOB, pPa3iIu4aTh OCHOB-
HBIE TPYIIIBI MUKPOOPTaHU3-
MOB, KYJbTUBHPOBATH MHK-
pPOOpPraHu3Mbl U U3y4aThb UX.

®parmeHrapHoe ymenuedpar-
MEHTApHOE YMEHUE OCYLIECTBIATh
IIOCTAaHOBKY M IPOBEICHHUE JKCIIe-
puUMeHTa. AHaTU3NPOBATh U
00pabaTbIBaTh IEPBUYHBIN
9KCIIEPUMEHTAbHBIN MaTepuall.
OTtcyTcTBHE YMEHUI.

B nesom ycneuixoe, Ho He CH-
creMaTru4ecKkoe yMeHue ocy-
IIECTBISATH IOCTAHOBKY U ITPOBE-
JIEHUE IKCIIEPUMEHTA. AHAIN3H-
poBaTh U 0OpadaThIBaTh MEPBUY-
HBIN 3KCIIEpPUMEHTAIIBHBIN MaTe-
puai.

B uesnom ycnenisoe, Ho coaep-
sKalee OTaeJbHbIe MPOOeJIbl
YMeHI/IGOCYH_IeCTBHHTL mocra-
HOBKY W IIPOBEIEHUE DKCIIEPHU-
MEHTa. AHaJIU3UpPOBaThL U oOpa-
0aThIBaTh TIEPBUYHBIN JKCIEPH-
MEHTAJIbHBIA Marcpual.

YcnemHoe U CHCTEMATH-
YyecKoe YMEHHUE OCyIIeCTB-
JIITh TIOCTAHOBKY M TIPOBE/Ie-
HUE JKCIIEpUMEHTa. AHaIU-
3UpOBaTh M 00padaTHIBAThH
MEPBUYHBIA  BKCIIEPUMEH-
TaJIbHBIN MaTepual.




Pe3ynomam odyuenus
no oucyuniuHne

Kpumepuu u noxazamenu oyeHueanus pe3yinsmamog 00y4enus

Hé 3a4meHo

3AYmeHo

IIpoBoguTh  KOJMYECTBEH-
HBIN y4€T MUKPOOPraHU3MOB
B PAa3IMYHBIX CyOCTparax.
[Tonydars HaKONUTENBHBIE U
YHUCTHIE KYJbTYPbl MUKPOOP-
TraHU3MOB, OIPENEIATh TUTP
MHUKPOOPIaHU3MOB B OHO-
npenapaTtax, IpOBOJUTH Ka-
YECTBEHHBIE PEAKIIUU Ha
IIPOJYKTHI METa00IN3Ma
MUKPOOPTraHU3MOB.
(OIIK-1/ OIIK-1.2)

I >ran

Bnaners MeTogukon
paboOTHI CO CBETOBBIM
MHUKPOCKOTIOM, ~ HE00X0Iu-
MBIMH 3HAHUSIMH U
HaBBIKAMH B 00JIACTH
MUKPOOHOJIOTHH, HABBIKAMH
yIPaBIEHUS OCHOBHBIMU
XapaKTEPUCTUKAMU MHUKPO-
OpraHu3MOB, UMEIOUIUX 3Ha-
YeHUE B TEXHOJIOTHH, Tepe-
paboOTKU U XpaHEHUH CeJIb-
CKOXO35IICTBEHHOW NPOIYK-
LIHH; MUKpOOHOIOrHYe-
CKMMHM MeToJlaMu Jlabopa-
TOPHOTO aHaJI3a 00pa3IoB
MOYB U PAaCTCHUH.

(OIIK-1/ OIIK-1.2)

®DparMeHTapHOEe IPUMEHEHHe

HABBIKOBKYJIbTUBUPOBAaHHUS U
MHUKPOCKOIIMPOBAHUS

paToOpHOro  aHajM3a

TCHUCBOACTBA.
OtcyTcTBHE HABBIKOB

OCHOBHBIX
TPy MUKPOOPTaHU3MOB, MHKPO-
OMOJIOrMYECKUMH METOAaMu J1abo-
0o0pasIoB
MOYB, PACTEHUM U IPOAYKIIHUHU pac-

B uwenom ycnemnoe, HO He
cucreMarnyeckoe npuMeHe-
HUE HABBIKOB KYJIbTHBUPOBA-
HUSl 1 MUKPOCKOITUPOBAHHUSI OC-
HOBHBIX TPYIIIT MUKPOOPTaHU3-
MOB, MHUKPOOHOJOTHIECKUMU
MeTo/IaMH 1ab0paTOPHOTO aHa-
nu3a 00pasIoB MOYB, PACTEHUIA
U TPOAYKIHMHA PaCTEHHEBOJ-
CTBa.

B unenom ycmemnoe, HO co-
NPOBOXKIAIOLICECH  OT/HeJIb-
HbIMH OIIMOKaMH NPHMeEHe-
HMe€ KyJIbTUBHPOBAHUA U
MHKPOCKOIIPOBAaHUS ~ OCHOB-
HBIX TPYNI MHKPOOPTraHU3MOB,
MHUKpPOOHOJIOTHYECKUMH  METO-
JaMu J1aOOpaTOPHOro aHaIM3a
0o0pa3IoB TMOYB, PACTCHHH W
IPOTYKIUH PACTEHHEBO/CTBA.

YcenemHoe U cucremMaru-
YecKkoe MPUMEHEHUe HaBbI-
KOB

KYJIbTUBUPOBAHIS U
MHKPOCKOIIUPOBAHUS OCHOB-
HBIX TPYII MHKPOOPTaHM3-
MOB,MHKPOOHOIOTMYECKUMHU
METOJIaMU  JIaDOPaTOPHOTO
aHanu3a o00pas3loB IIOYB,
pacTeHui U NpOLyKLIHU pac-
TEHUEBO/JICTBA.




5.3 TunoBble KOHTPOJIbHBIE 3aJaHNS WU HHbIE MAaTePHAJIbI, He00X0IUMBIE [1JIs1
OLIEHKHU 3HAHUI, YMEHM i, HABLIKOB U (MJIM) ONbITA AeATEJIbHOCTH, XaPAKTEPU3YO LM X
3Tanbl (POPMHUPOBAHUS KOMIIETEHIIHI B polecce 0CBOCHHS 00pa30BaTeIbHOI MPOrpaMMbl
Texyiuit KOHTPOJIb yCIIEBAEMOCTH 00ECTIEYMBAET OLIEHWBAHUE X0/ OCBOCHUS AUCLUUILUINHBI, U
BKJIIOYAET 3aILUTY JEJIOBBIX 3aJaHUM 110 TeMaM JabOpaTOPHBIX 3aHATUMN, MMCbMEHHYIO KOHTPOJIBHYIO
paboTy U KOJTIOKBUYMBI.

Bonpocsl 11 MOATOTOBKH K KOJLIOKBHYMY 10 TemaMm 1 - 4:

1. IlpeaMeT MUKPOOHOIOTHH, UCTOPHS BOZHUKHOBEHHS U Pa3BUTHSA, €€ MECTO U POJIb B CUCTEME OMOJIOTHYe-
CKHUX H C.-X. HayK.

2. bakrepuodaru — cTpoeHue, poiib B MPUPOJIE U MPOU3BOJICTBE.

3. buorexuomorus. O01acTh U 1EIh UCTIOIL30BAHUS IMPOKAPHOT B HAPOTHOM XO3SHUCTBE.

4.IIpoxaprOTHBIE M 3YKAPHOTHBIE MUKPOOPTaHU3MBbI, UX OCHOBHBIE OTJINYMSA, CIUHULBI H3MEPEHHUS.
5.3aBUCHUMOCTh MUKPOOPTraHU3MOB OT BOJHOI'O peKuMa cpenibl — BiakHocTu. Karncyna.

Cimusucteie cinon. Kierounas crenka I' “u I ~ MukpoopranusmoB. CTpoeHue, 3HaUCHHE B
KU3HEACSATEIbHOCTH MUKPOOHOM KIIETKH. MeTOo bl OKPACKU KaICyJl, UX CYLIHOCTb.

6.OuMOpuH, iy, KryTuku. CTpoeHue, Kiiaccu(QUKaIys MOJBIKHBIX (DOPM IO pacroioKeHUIO K'Y THKOB.
3HavyeHue U1t MUKpOOHOHU KileTKU. Peakiust Takcuca y MUKpOOPTaHU3MOB.

7.Cuopsl, nmuctsl. [poriecec oOpazoBanus criop. CtpoeHue cropbl. MeTOIbI OKPACKH CIOP, UX CYIIHOCTD.
8.Lluronna3zmarndeckas MeMOpaHa, CTpOEHHE, 3HAUCHUE B KU3HEIESTEIbHOCTU KIIETKU. Ponb Me3acoM.
9.1luromnna3ma, BKIFOUEHUsI, HYKJICOHl, UX COCTAB M 3HAUYCHHUE B )KU3HEACATEIILHOCTH MUKPOOHO! KIIETKH.
10.CtpoeHue reHeTHYEeCKOro armnapaTa y npokapuort. [Inasmuzsr y Oakrepuii.

11.®opmbl H3MEHYNBOCTH MUKPOOPTaHMU3MOB: MOAM(DUKALINS, AUCCOLUALNS, BUIBl MyTaLlUH.
12.I'eneTnueckue peKOMOWHALIMY Y IPOKAPHOT: TpaHCHOpMAIHsl, TPAHCIYKIIUS, KOHBIOT Al
13.IlpakTHyeckue JOCTHKEHNUA TeHETUKU. | eHHast MHKeHepus, €€ NCTI0Ib30BaHMUE.

14.Poct u pa3MHOXKEHHE MUKPOOPTaHU3MOB (omnpezeneHue). ®as3pl KpuBOU pocTa, uX ocodenHoctu. [IpoTounoe
KyJIFTUBUPOBaHHUE, 3HAUCHHUE IJIs1 M3Y4EHUs (PU3MOTOTHY MUKPOOPTraHU3MOB U AJIs1 OMOTEXHOJIOIHYECKOIl Ipo-
MBIIIJIEHHOCTH.

15.3aBUCHMOCTE OTZIENBHBIX MUKPOOPTaHU3MOB OT BOAHOT'O PEXMMA CPEIbl — BIAKHOCTH, KOHLIEHTPALUHU p-pa.
16.BrnusHue TeMmepaTypsl, paIualuy, yIbTpa3ByKa, d3JE€KTPUUECTBA, COTPSACEHU Ha MUKpOoopranu3Mel. Ilcu-
xpoduibHble, Me30(UILHBIE H TEPMOQUILHBIE BUJIBI MUKPOOPTaHU3MOB.

17.BausiHie XMMUYECKUX BEUIECTB, KUCIOTHOCTH HA MUKPOOPTaHU3MBI.

18.Cum6m03, ero Buabl. KoMMeHcanusm, caTeiin3m, CHHEPru3M, MeTad1o3 (IPUBECTH IPUMEPHI).
19.AHTaronnsm, napasutusM (IpUBECTH NPUMEpHI). VIcIiob30BaHuE B CETBCKOXO035HICTBEHHOM MPOU3BO/ICTBE.
20.Croco0bl MOCTYIICHHS TUTATEBHBIX BEIIECTB B KIETKY. DaKkTOphI, BIMUSIONINE HA TIOCTYIUICHHE MTUTATEIb-
HBIX BELIECTB B KJICTKY.

21.0OcHoBHbIe (HopMbl TpoKapHoT. IIpurorosnenue, MeToas! GUKCALUU U OKPACKH MA3KOB.

22 .IIpocTsie U CIOXKHBIE METO/ABI OKPACKH Ma3KOB, UX oTiIn4Hs. [IprBecTr mprMephl CIIOKHBIX METO/I0B
OKpacky Ma3KoB. C KaKkoH LeJIbI0 UCTIONB3YIOTCS.

23.Kpacku, Kpacsiiye pacTBOPbI, HCIIONb3yeMble B MUKPOOHOJIOIMYECKOIl TpaKTHKE.

24 Mopomnorust aKTHHOMHIIETOB, HX OCHOBHBIE MPU3HAKH, POJIb B IPUPOJIE U ITPOU3BO/ICTBE.

25 Knaccudukaius MUKPOCKOTIMYECKUX TPHOOB 10 CTPOCHUIO MHLIENUS: 110 crtoco0y pa3MHOKeHHs. OCHOBHBIC
KJ1acchl TpHOOB, KpaTKasl UX XapaKTepUCTHKA.

26.Mertoj I'pama, €ro CYIIHOCTD | IENTb UCITOB30BaHus. OTnnunTenbHble npu3Haku I' ¥ u I' - MHKpoopranms-
MOB.

277 .IpUHLUI CUCTEMATUKU MUKpOOpranu3MoB o onpeneneHuto J1.X. bepru. [late onpenenenne noHsATUs
«IITAMMY, «KJIOHY, «BHI.

28.Knaccudukaryss MUKpOOPraHM3MOB 10 HCTOUHHUKY YTJIEPO/Ia, SHEPTUH, 110 OKUCIsieMoMy cyocTpary. Oc-
HOBHBIE THITBI TUTAHUSI MEKPOOPTaHU3MOB, X XapaKTEPUCTHKA.

29.I1necHeBble TPUOBI, KX CTPOCHUE U Pa3MHOXKEHHE. VICTI0Ib30BaHE YETOBEKOM.

30.XuMuueckas pupo/ia, CYIHOCTh IeHCcTBUs 1 Kinaccudukanus pepmertoB. OCHOBHBIE UX cBoiicTBa. Obia-
CTH IpUMEHEHUs PepPMEHTOB MHKPOOHOTO MPOUCXOKICHUS B TPOMBIIIEHHOCTH U CEJIHCKOM XO3SIHCTBE.
31.Metabonu3m (o6meH BemecT). Karabonusm, ocHOBHBIE €ro GOpMBL: aHAOOIH3M.
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Bonpocsl 11l MOATOTOBKH K KOHTPOJIbHOM padoThI
10 TeMaM J1a00opaTOpHbIX 3aHATHH Ne 6 - 11

TpeGoBanusi, MpeAbBIsEMbIEC K MUTATEIbHBIE CPEIaM.
CucreMaTnka NUTATEIbHBIX CPEJ MO IPOUCXOKAECHUIO, IO KOHCUCTEHIIUH.
CucremaTnKa NUTATEIBHBIX CPEJ 110 HA3HAYEHHUIO.
KyneTuBupoBanue ana’spoOoB.
MeTonbl BBIAEIEHHS YUCTOU KYJIBTYPbl MUKPOOPIaHU3MOB. /{aTh XapaKTepUCTUKY YUCTOU KYyJIb-
Typbl MUKPOOPI'aHU3MOB.
KonuyecTBeHHBIN YU4ET MUKPOOPraHU3MOB B I0YBE, 3€pHE. XapaKTEPUCTUKA KOJIOHUHU.
N3yuenre MOphOIOTHIECKUX CBOMCTB MUKPOOPTaHU3MOB.
N3yuenue KynbTypaibHbIX CBOMCTB MUKPOOPIaHU3MOB.
N3ydeHrne OMOXUMHYECKUX CBOMCTB MUKPOOPTaHHU3MOB.

. Onpenienenue NpoTeoIUTUYECKUX CBOMCTB MUKPOOPTaHU3MOB.

. Ornpenienenue KOHEYHBIX IPOAYKTOB IIPOTE0JIN3a: UHI0JIA, CEPOBOIOPOJIA, AaMMHUAKA.
. Onpenienenue caxapoauTUYECKUX (GEPMEHTOB MUKPOOPTraHU3MOB.

. IIpyHIMI cucTEMaTUKX MUKPOOPTaHU3MOB 110 onpeaenenuto J[.X. bepru.

. JlaTb onpeneneHne NOHATHAM «ILTaAMM», «KJIOH», «BUI.

Bonpocs! /151 NOATOTOBKH K KOJIOKBHYMY 10 TeMaMm S - 9:
XapakTepucTuKa Bo30yauTeNnel u xo/ia npouecca aMMOHU(pUKALUY B a3pOOHBIX YCIOBUAX. 3Ha-
YEeHHE TaHHOTO IPOoIlecca B MOYBE.

XapakrepucTuka Bo3OyauTenei u xoaa rnpouecca aMMOHU(HUKAIMK B aHAPOOHBIX YCIOBUSX.
3Ha4YeHne JaHHOTO MPOIIecca B MOYBE U MPH XPaHESHUH MPOITYKTOB.

AMMOHUUKaMs MOYEBUHBI, XUMHU3M IPOLIECCa, XapaKTEepUCTUKAa BO30yauTenel. 3HaueHue
JTAHHOTO TIPOIecca IS 3eMJIISICIHSL.

Mobwin3anuss ¥ UMMOOMIM3alMs a30Ta B IoyBe. XapaKTepUCTHKa BO30yauTesnen
aMMOHHU(HUKAIMHA. MeTOIbI PETYIMPOBAHNUS A30THBIX COSIMHEHHIA B TIOYBE.

XapakrepucTuka Bo3Oyaurene HUTpudUKauuu nepBoil U BTopol (asbl. IlonoxurensHas u
OTpHIIATENIbHAS POJIb HUTPHU(PHUKALINY.

Muxkpobuosiornyeckas U XUMHYecKasi TeHUTPUPHUKALMS, XUMU3M MPOLECCa, XapaKTepUCTUKA
BO30yauTeNnel. 3HaueHue NeHUTpuuKaun. Perynsanus 1eHuTpuuKauy arpoTeXHHYECKUMHU
pUeMaMH.

CB0OOOHOIBIXKYIIIUE a3pOOHbIE a30T(PUKCUPYIOLINE MHKPOOPTaHU3MBI, UX XapaKTEpUCTHUKA.
bruoxumus azorukcanyy. 3HaueHUe JUIs 3eMIeIeNusl.

CB0OOHOIBHXKYIIIME aHA3POOHBIE a30THUKCUPYIOIINE MUKPOOPTaHU3MbI, UX XapaKTEpUCTUKA.
bruoxumus azordukcanuu. 3HaueHUe I 3eMiIeIeNus.

KnybenbkoBbie OakTepuu, Mopdoiorus, WX CBOWCTBA: CHEIU(UUYHOCTH, BUPYJICHTHOCTD,
aKTUBHOCTb, KOHKYPEHTOCIIOCOOHOCTh. broxnmus azordukcanyuu. 3HaueHue I 3eMie1eNusl.
MonouHokucoe OpoXKeHue, ero BUAbl. XapaKTepUCTHKa BO30yauTeneil. XuMU3M Ipoliecca.
3HayeHHe MOJIOYHOKHUCIOro OpoKeHHs B THILEBONW IMPOMBIIUIEHHOCTH, B OBITY, IpH
WCTIOJIH30BAHUU KOPMOB.

CrniuproBoe OposkeHHe, XMMHU3M, XapakTepUCTHKa Bo30yauTenel. Vcnonp30BaHie B HApOIHOM
XO35HCTBE.

MacnsHokucI0€ U aleToHOyTUI0Boe OpoxkeHne. OCHOBHbIE CBOMCTBA BO30ynuTeNel, mupoTa
WX pacrpocTpaHeHus B pupoze. Mcmonp30Banue B HApOJTHOM XO3SHCTBE.

BpoxeHne NMeKTHHOBBIX BEIECTB, XUMHU3M, XapaKTepUCTHKa Bo30OyauTeneil. Mcrnons3oBanue B
HapOJIHOM XO35I1CTBE.

AnpoOHBIe BO30YAUTENN pa3pyIIAOLIIe KIETYaTKY, X0/ IPOLecca, HCIOIb30BAHNE B HAPOAHOM
XO35HCTBE.

AnHaspoOHBIE BO30YAMTENM pa3pylIalolIde KIeTYaTKy, XOJ Ipolecca, HCIOJIb30BaHUE B
HapOJIHOM XO35IHCTBE.

OxwuciieHue yriieBoI0pO/IOB, KHUPOB U ITHIOBOTO CIUPTA. XapaKTepUCTUKa BO30yIUTENeH,
XMMH3M ITHX TPOIECCOB. VIcIonb30BaHe B HAPOTHOM XO3SHCTBE.
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Pasnoxxenne nmaHamuza KanbLMs, XWTHHA. XUMHU3M IPOLECCOB, XapaKTEPUCTUKA
BO30yauTeNnel. 3HaueHNE JaHHBIX POIIECCOB JUIS 3eMJIeICIHS.

OkuciieHne HEOPTraHUYECKUX COECIUHEHUIN Cepbl, XUMHU3M JAHHOTO MPOIECcCca, XapaKTEPUCTHKA
BOo30OymuTeneld. 3HaueHue cynbhopuKanuy B TIOAOPOANH MOYBBEL. POih MUKPOOPTraHU3MOB B
NOOBIYE TIOJIE3HBIX UCKOIAEMBbIX.

BoccraHoBneHne HEOpPraHMYeCKUX COEAMHEHUN Cepbl, XHWMM3M JAaHHOIO IIpolecca,
XapaKTepucTHKa Bo30yauTenel. 3HaueHue aecynbPoduxanuu s 3emiefenus. Ydactue
MHUKPOOPIaHU3MOB B 00Pa30BaHUU MOJIE3HBIX HCKOMIAEMBbIX.

[IpeBpatienne opraHudeckux coeAuHeHuil ¢ocdopa, xapakTepucThka Bo3Oyauteneir. Poinp
MHUKPOOPTraHU3MOB B (POCOPHOM MUTAHUH PACTECHHIA.

[IpeBpamienne  Heopranumdeckux  ¢ocdaroB, XapakTepuctuka Bo3Oynutenei. Poib
MHUKPOOPIraHU3MOB B (POCOPHOM MUTAHUH PACTECHHIMA.

OkuciieHHe U BOCCTAHOBJICHHE COCAMHEHUH jKejle3a MUKpPOOpraHM3MamH. XapaKTepHCTHKa
OCHOBHBIX IIPECTAaBUTENCH JKeJIe300aKTepHid.

Bo30ymutenn  (a’spoObl,  aHadpoObl,  (QaKyJIbTaTUBHBIE  aHA3pOObI)  BBI3BIBAIOIINE
aMMOHH(HKAIMIO OCNKOBBIX BemiecTB. KadecTBeHHbIE peaknuy Ha MPOAYKTH THHIOCTHOTO
pacnaza 6enka: aMMHUaK, CEpOBOIOPOI, UHIOI.

Bo30ynurenu, BBI3BIBAIOIIME MPOIECC HUTPUPHUKAIMN, WX XapaKTepucThka. KadecTBeHHBIE
peakIy Ha HUTPAThl U HUTPUTHI.

Bo30yauTenu, BeI3BIBAIOIIME TPOIIECC NEHUTPUPHUKAINH, UX XapaKTepucTuka. KauecTBeHHbIE
peakLy Ha HUTPATHI.

MacnsHoKHCTBIE OaKTepuH, COpaKUBAIOIINE TIIFOKO3Y U KpaxMai. KauecTBeHHbIE peakiuy Ha
MacCJSHYIO KHCIIOTY.

CumOuoTnueckast Qukcanus azora y 000OBBIX M HEOOOOBBIX KYNbTyp. XapakTepHUCTHKA
BO30yauTENe, 3HaueHne (PUKCAIMK a30Ta A7 3eMIICICIIHSL.

Posb Temmepatypsl, BIaKHOCTH, KHCJIOTHOCTH B (JOPMUPOBAHUH MUKPOOHOTO 1IEHO3a TTOYBHI.

Biusguue MexaHn4ecKkoro COCTaBa, BO3AYIIHOI'0 peKrMa IMOYBBI HA aKTUBHOCTH MUKPOOPTaHHU3MOB H
HAIPaBJICHHOCTh MUKPOOHOJIOTHYECKUX MPOLIECCOB B ITOYBE.

Bbuonorudeckue (daktopel, ompeaensionme (HOPMHPOBaHHE MHKPOOHBIX —ACCOLHMAIMI  IOYBBI:
MeTabHOTHYECKHE, CHHTPO(GHBIC OTHOIIIEHUS, TAPa3UTH3M.

OcHOBHBIE rpynnbl ITIOYBEHHOTO MHMKPOHACCJICHUA: 3UMOI'CHHAA W aBTOXTOHHAasA MI/IKpO(i)J'IOpa,
ONUrOoTPOHBIE U XEMOABTOTPOPHBIE MUKPOOPTaHU3MBEI.

Poib MUKPOOPraHM3MOB B IIEPBUYHOM ITOYBOOOPa30BaTENbHOM Mporecce. OTpakeHHe ropU30HTaIbHON
Y BEPTHUKAIIBHOM MOSICHOCTH B COCTaBE MUKPOOHOIO HACEIICHHUSI [TOYBBI.

Poute MEKpOOpraHu3MoB B 00pa30BaHUH TyMyca.

BnusiHue MuHEpanbHBIX 1 OPTaHUYECKUX YIOOPEHH Ha KU3HEAEATENbHOCTh MUKPOOPTaHU3MOB.
BuusiHue MecTUIMI0B Ha MUKPOOPTaHU3MBI.

BrusiHue arpoTeXHUYECKUX MEPOPHUSTHIA: 00paboTKa MOYBBI, XMMHYECKas M BOAHAs MEJIHOpAIMs Ha
MUKPOOPTaHU3MBI.

Mukpodiopa pu3ocdepsl U pU30IUIaHa, €€ POJIb B KH3HU PACTEHUI.

OnudurtHas MEKPOQIIOpa, €€ Pojib B U3HH PACTCHHI U IPU XPAHSHUH KOPMOB.

MukpoOHbIe MOYBOYI00PHUTEIbHBIC TIPENapaThl, UX 3HaAYCHHE U 3QPEKTHBHOCTH TPUMEHEHHSI.
Buonpemnaparsl 6akTepHalbHOrO, TPUOHOrO W BUPYCHOTO MPOHMCXOXICHHS B 3alllUTe PACTECHHIl OT
BPEIHBIX HaceKOMBIX. [IpenMyIecTBa MUKpOOHOIOTHYECKOr0 METo1a GOPBOBI.

Hcnonp3oBanne MUKpOOOB-aHTarOHUCTOB, AHTHOMOTHKOB JIJIS 3AIIATHI PACTEHUN OT WHDEKITHI.
MuKpOOHOIOTHYECKHE TIPOLECChl MPOTEKAIOIINE TPH CYHIKe H KOHCEPBHPOBAHHU IPOIYKIHU
PacTEHUEBOJICTBA.

Otkprrtre xemocunTesa C.H. Bunorpaackum.



3agpanus AJIA MOATOTOBKH K 32a4€TY:

OIIK-1/ OIK-1.2

3HaTh: Mopghonozuto, 2enemuxy, PU3UOIO2UI0, CUCMEMAMUKY NPOKAPUOMHBIX U IYKAPUOTNHBIX
MUKpOOpeanusmos. Mexanusmvl Memaboauzma u npeoopazo8anus dHepeult MUKpOOPSAHUIMAMU, UX
POJIb 8 KPY208OpOMe OUO2EHHBLX INEMEHMNO08, PA3N0NCEHUU NPUPOOHBIX eujecms. Bausnue na passumue
MUKPOOP2AHUIMO8 PA3TUUHBIX (PaKmMOopos eHelHell cpedbi.

Teopemuueckue 0CHO8bl 83aUMOOEUCNBUA MUKPOOP2AHUIMOB OpYe C OPY2OM.
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[Ipeamer MHUKpOOMONOrMH, HMCTOPHA BO3HHKHOBEHHS W Pa3BUTHs, €€ MECTO U POJIb B CHCTEME
OMOJIOTUYECKHUX U C.-X. HaYK.

Bakrepruodaru — crpoenune, poib B IpUPOIE U IPOU3BOACTBE.

Buotexnonorus. O6nacTs U 1eNb UCIOIB30BaHUI IPOKAPUOT B HAPOAHOM XO3IHCTBE.

[IpokapuoTHbIE U 3yKapHOTHBIE MUKPOOPTaHNU3MBbI, UX OCHOBHBIE OTJINYHS, EAUHUIBI U3MEPEHHUS.
3aBHCHMOCTh MUKPOOPTaHM3MOB OT BOJHOTO peXuMa cpenbl — BiaxkHoctu. Kancymna. Ciausucteie ciou.
Knerounas crenka I' *u I' ~ Mukpoopranuszmos. CTpoeHre, 3HaYeHNE B )KU3HENAEATETFHOCTH MUKPOOHOM
KJIETKU. MeTOoJIbl OKpacKH Karcyll, UX CyUTHOCTb.

OumbOpun, munm, Krytukd. CTpoeHue, KiaccHpUKalus MOJBIKHBIX (OpM MO pacHoiIoKEHHIO
XKTYTUKOB. 3HaYCHHUE I MUKPOOHOH KJIETKH. Peakius Takcuca y MUKpOOPTaHHU3MOB.

Cropsr, miuctsl. [pornece o6pazoBanus criop y npokapuot. CTpoeHne cropbl. MeToabl OKpacKu CIop, UX
CYIIHOCTb.

HuTonna3zmaTtuueckas MeMOpaHa, CTpOEHHE, 3HAaU€HUE B )KU3HEESITEIbHOCTH KJIETKU. PoJib Me3acoM.
uTonna3zma, BKIFOUEHHS, HYKICOH I, UX COCTaB U 3HAYCHUE B KU3HEIACSATEIHbHOCTH MUKPOOHOH KIETKH.
CrpoeHune reHeTHYECKOTO anmnapara y npokapuoT. [Imasmunet y Oaktepwii.

DopMbI H3MEHUYUBOCTH MUKPOOPTAaHU3MOB: MOAU(MUKAIIHS, TUCCOIHALINS, BUIBI MyTaIHH.
I'eneTnyeckue pekOMOMHAIINY y TPOKAPUOT: TpaHcopMalys, TpaHCAYKIHUS, KOHBIOTalusl.
[IpakTnueckue NOCTIKEHUS TeHETHKY. | eHHasl HHKEeHepus, €€ UCIIOIb30BaHuUE.

Poct m pasmHOXeHHE MHUKpOOpPraHn3MoB (ompexaeneHne). Pa3pl KpHUBOW pocTa, WX OCOOEHHOCTH.
[IpoTouHoe KynbTHBUpPOBaHHME, 3HAYCHHWE JUIS W3y4YeHUS (QHU3HOJIOTHH MHUKPOOPTaHM3MOB W IS
OMOTEXHOJIOTUIECKOW POMBIIIUIEHHOCTH.

3aBHCHUMOCTD OTAEIBHBIX MUKPOOPTaHU3MOB OT BOAHOT'O PEXKMa CPebl — BIAKHOCTH, KOHLIEHTPALUU
pacTtBopa.

Bnusinue temneparypsl, paguanuy, yiIbTpa3ByKa, JEKTPUYECTBA, COTPSICEHUH Ha MUKPOOPTaHU3MBI.
[cuxpodunbHble, Me30duIbHBIE U TepMO(UIbHBIE BUIBI MUKPOOPTaHH3MOB.

BnusiHne XMMHYECKHUX BELIECTB, KUCJIOTHOCTH HA MUKPOOPTaHU3MBI.

Cum6buno3, ero Buabl. KoMMmeHcanus3Mm, caTe/ul3M, CHHEpPIU3M, MeTaOuo3 (IIPUBECTH HPUMEPHI).
Hcnonb3oBanue cuMOmo3a.

AHTaroHus™m, Tmapa3suTu3M (TMpUBECTH NpuMepsl). Vcmonbp3oBaHWe B CENbCKOXO3SIMCTBEHHOM
MIPOM3BOJICTBE.

CriocoObl MOCTYIJICHUS! NHUTATEIbHBIX BEIIECTB B KIETKY. PakTOpbl, BIMSIONIME HAa MOCTYIUICHHUE
MUTATEJIbHBIX BEMIECTB B KIIETKY.

Mopdonornus ak THHOMHUIIETOB, MX OCHOBHBIE IPU3HAKH, POJIb B IPHPOJIE M MPOU3BOJCTRE.
Knaccudukammss  MHKpOCKONMMYECKMX  TpHOOB MO  CTPOCHHIO  MHUIENUA: 10  CHOCO0y
pa3MHOokeHus1. OCHOBHBIE KIIacChl TPHOOB, KPaTKasi MX XapaKTepUCTHKA.

Xumuueckasi Ipupoia, CYIIHOCTh JEHCTBU U Kiaccudukauus GepmeHToB. OCHOBHBIE MX CBOMCTBA.

Obnactu mnpuMeHeHHS (EPMEHTOB MHKPOOHOTO TPOUCXOXJICHUS B TPOMBIIIICHHOCTH H CEIIbCKOM

XO35MCTBE.

24 Metabonu3m (oOmeH BemecT). Katabonu3m, 0ocHOBHBIE €ro (GOpMBL: aHAOOIH3M.



25. XapakTepHucTHKa BO3OYIHUTENEH U X0 1a IpoLecca aMMOHU(HUKALINHY B a@3POOHBIX yCIOBUSAX.  3HAaYCHUE
JAHHOTO TpoIlecca B TIOUBE.
26. XapakTepuCTHKa BO30yauTeled M Xojaa Mpolecca aMMOHHU(HUKAIMA B aHa’POOHBIX YCIOBHUSX.
3HaueHue JaHHOTO Mpolecca B IOYBE U MPU XPAHEHUU ITPOTYKTOB.
27. AMMOHU(}UKaNUS MOYEBUHBI, XMMHU3M IpoLiecca, XapaKTepUCTUKa BO30yauTenell. 3HaUeHne JaHHOTO
mporecca JIst 3eMIIeAeIT s
28. Mobwnmm3anus 1 UMMOOMIH3ANHA a30Ta B MOYBE. XapaKTEepPHCTUKAa BO30yauTeNell aMMOHU(UKAIIIH.
MeTob! peryaupoBaHysl a30THBIX COEIMHEHHI B ITOYBE.
29. XapakTepucTuka BO3OyAuTened HUTpuUKanuu MepBoil u BTOopod ¢as3el. llonoxurtensHas wu
OTpHIaTeIbHAs POIb HUTPH(DHKAIIIH.
30. MukpoOuoyornueckass W XUMHYECKas IESHUTPU(PUKANMI, XHMH3M IIpoliecca, XapaKTEePHCTHKA
B030yauTeneil. 3HaueHue AeHuTpuuKanuu. Perymanus neHuTpuuKaniy arpoTeXHIYECKUMHU TPHEMaMH.
31. CoOomHOABIKYIIHE adpOoOHBIE a30TPUKCUPYIOIINE MUKPOOPTaHU3MBI, HX XapaKTepUCTHKA. buoxumus
azoTQuKcanuy. 3HaYCHHUE 151 3EMIICIEIHS.
32. CBOOOAHOABIKYIIME aHA’pOOHBIE a30T(HUKCHUPYIOIMINE MHUKPOOPTaHU3MBL, WX XapaKTEPUCTHKA.
Buoxumus azordukcanmu. 3HadeHne 111 3eMIICICIHSL.
33. KiryOeHnbkoBbIe OakTepuu, MOP(HOJIOTHS, UX CBOHCTBA: CHEIU(PUIHOCTD, BUPYJICHTHOCTh, aKTUBHOCTD,
KOHKYPEHTOCIIOCOOHOCTh. broxumus azoTdukcanyu. 3HaYeHHE AT 3eMIIC SIS
34. Mono4HOKHCIIOE OpOXKEHHE, €r0 BUIBL. XapaKTepPHCTUKA BO30yauTeneil. XuMu3M mporiecca. 3HaUeHHE
MOJIOYHOKHCIIOTO OPOKECHUS B MTUILEBON MPOMBIIUICHHOCTH, B OBITY, IIPH UCTIOJIB30BaHUN KOPMOB.
35. CriupToBOE OpOKEHHUE, XUMHU3M, XapaKTepPUCTHKA BO30yauTelel. Mcronp3oBaHue B HAPOIHOM XO35HCTRE.
36. MacngHOKHCIIOE W aneTOHOyTWioBoe OposkeHre. OCHOBHBIE CBOMCTBa BO3OYAWTENEH, MIUPOTa HX
pacnpoctpaHeHus B mpupoje. Vcrmons30BaHue B HAPOAHOM XO3SHCTBE.
37. BpoxeHue MEKTUHOBBIX BEIIECTB, XUMHU3M, XapaKTeprcTHuKa Bo30yaurtenei. HMcmonp3oBanne B HApOIHOM
XO35IUCTBE.
38. AnspoOHBIe BO30OYIMTENH pa3pylIAONIUe KIeTYATKy, XOJ TpOoIlecca, HCIONh30BAHWE B HAPOTHOM
XO35IUCTBE.
39. AHa’poOHble BO30yAMTENM pa3pylIAlONIMe KJIETYaTKy, XOJ IPOoIecca, HUCIOJIb30BAaHHUE B HAPOIHOM
XO35IHCTBE.
40. OkucaeHne yriaeBog0poI0B, )KUPOB U 3TUIIOBOTO CIIUPTA. XapaKTEPUCTHKA BO30YIUTENEeH, XUMU3M 3THUX
mpotieccoB. Mcnonp3oBaHne B HAPOIHOM XO3sICTBE.
41. PaznoxeHue IMaHaMuAa KalbliMd, XUTHHA. XUMH3M IIPOIIECCOB, XapaKTepUCTHKA BO30yIHUTENeH.
3HaueHue JaHHBIX MTPOLIECCOB I 3€MJIIEICIHSL.
42. OxucieHHEe HEOPraHMYECKUX COEAWHEHHWH Cepbl, XUMH3M JaHHOIO TIIpolecca, XapaKTepHUCTHUKA
B0o30yauTeneil. 3HaueHue cynbpoduKaluK B IUIOAOPOIUHM MOYBBL. POJb MHKpPOOPraHH3MOB B J0OBIYE
TTOJIE3HBIX UCKOTIAEMBIX.
43. BoccraHOBIEHHE HEOPraHWYECKUX COEAMHEHHUN Cephbl, XUMH3M JIaHHOTO MpOIecca, XapaKTepUCTHKA
BO30yauTeneil. 3naueHue necynboduranun U 3emienenys. Y4acTue MUKpOOPraHu3MOB B 00pa30BaHUH
TTOJIE3HBIX UCKOITAEMBIX.
44. TlpeBpamieHne OpraHuvecKux coenuHeHuW ¢ocdopa, xapakrepucTuka Bo3Oyaureneir. Pomb
MHUKPOOPTaHU3MOB B (POCPOPHOM MUTAHUH PACTEHUH.
45. TlpeBpaiienre HeopraHuueckux (pochaToB, XapakTepuCTHKa BO30yauTeIeH. Pojib MUKPOOPraHU3MOB B
(hocopHOM MUTAHUYU PACTCHUU.
46. OxucieHNe U BOCCTAHOBJICHUE COEIMHEHUH Kele3a MUKPOOPraHu3MaMu. XapaKTepUCTHKA OCHOBHBIX
MpeJcTaBUTENeH Keae300akTepril.
47.CumbmoTndeckas ¢pukcaus a3ora y 0000BBIX U HE O0OOOBBIX KyJIbTyp. XapaKTepUCTHKA BO30YyIUTENEH,
3Ha4YeHue (PUKCAK a30Ta [T 3eMIICACIIHSL.
48. Ponb TeMiiepaTypbl, BIaKHOCTH, KUCIOTHOCTH B ()OPMHUPOBAHHH MUKPOOHOTO IIEHO3a MOYBHI.



49. BimsHHE MEXaHUYECKOTO COCTaBa, BO3IYIIHOTO PEKHMMa IMOYBHI HA aKTUBHOCThH MHUKPOOPTAaHH3MOB H
HaTPaBJICHHOCTh MUKPOOHOJIOTHYECKHUX MTPOIIECCOB B TIOUBE.

50. buonormueckue Qakropsl, ompenessonme (GopMUpOBaHWE MHUKPOOHBIX aCCOIMAIUA  TIOYBHI:
METaOMOTHYECKUE, CHHTPO(PHBIC OTHOIICHUS, TaPa3UTU3M.

51. OcHOBHBIC TpYIIBl TOYBCHHOTO MUKPOHACEICHUS: 3WMOTEHHAass M aBTOXTOHHAas MHKpOQIopa,
OJINTOTPOGHBIC U XEMOABTOTPO(PHBIC MUKPOOPTaHU3MEI.

52. OtkpeiTHe xemocuaTe3a C.H. Bunorpaackum.

YMmerb:/ omosumvbu MUKpOCKONUpO8ams Npenapanvl MUKPOOP2AHUIMO8, PA3IUiaAmb OCHOBHbIE
2PYNNbl MUKPOOP2AHUMOS, KVIbMUBUPOBAMb MUKPOOP2AHUZMbL U uzyuams ux. [Ipogooums
KOJIUYECMBEHHbIU YUEém MUKPOOP2AHUZMO8 8 pa3iuynblx cyocmpamax. [lonyyams HakonumenvHvle u
yucmole KyJabmypbl MUKPOOP2AHUIMOS, ONpeOeisimb MUump MUKpOOp2aHU3Mo8 6 Ouonpenapamax,
npoBOOUMb KauecmeeHHble peakyuy Ha NPooyKmbl Memadoau3mMa MUKPOOP2AHU3MOS.

1.OcHOBHEIC q)OpMI)I IMPOKapuoT. HpI/IFOTOBJ'ICHI/Ie, METOAbI (I)I/IKCZIHI/II/I 1 OKpaCKu Ma3KOB.
2.HPOCTBIC " CJIOXKHBIC MCTOAbI OKPACKHW MA3KOB, UX OTJIWYUA. HpI/IBeCTI/I IMPUMCEPLI CIIOXKXHBIX METOJA0B

OKpacku Ma3zkoB. C KaKoH IeJIbI0 UCTIONb3YIOTCS.
3. Kpackwu, kpacsiue pacTBOpbI, HCIIOIb3yeMble B MUKPOOHOIOTHIECKON TPAKTHKE.
4 Merox I'pama, ero CymHOCTh W II€Jb HCIOAB30BaHMsA. OTinuuTenbHble Tpu3Hakd I © u T -
MUKpPOOPTaHU3MOB.
5.Crepuinzanus, ee CylHOCTh, METObI cTepuin3alui. Vicronp30BaHle B HAPOAHOM XO3SHCTBeE.
6. TpeboBaHus mpeObsABIIEMblE K IUTAaTeNbHBIM cpeaaM. CHcTeMaTuka NHUTATENbHBIX Cpel 110
MIPOUCXOXKICHUIO, 10 KOHCHCTEHIIMH U HA3HAYCHUIO.
7.Metoapl BBIAECIECHUS YUCTOM KYJBTYpbl MUKPOOPIaHM3MOB. JlaThb XAapaKTEPUCTUKY YUCTOU KyJIbTYpPbI
MUKpPOOPTaHU3MOB.
8.KonmuecTBeHHBIN y9eT MEKPOOPTaHU3MOB B 00OBEKTaX BHEIITHEH CpEIb.
9. Bos30Oyaurenm (ad3poObl, aHa’poObI, GaKyIbTaTHBHBIE aHA’POObI) BBI3BIBAIONINE AMMOHHU(DUKAIINIO
OenKoBBIX BellecTB. KadecTBEHHbIE pEaKIMU Ha NPOMYKTHl THHJIOCTHOTO pacmaja Oellka: aMMHAaK,
CEpOBOJIOPOJT, UHJIOI.
10. Bo30OynuTenu, BbI3bIBAIOLINE MPOLIECC HUTPU(UKAIINY, UX XapaKTepucTHKa. KauecTBEHHbIE peakuy Ha
HUTPATBl 1 HUTPUTBHI.
11. Bo30yauTeinu, BbI3bIBAIOIIUE IIPOIECC ICHUTPU(DUKALINHT, UX XapaKTepucTHKa. KadecTBeHHBIE peakIuy Ha
HUTPATHI.
12. MacnssHOKHCIbIE 0aKTepuH, COpaKMBAIOITUE TITIOKO3Y U KpaxMall. KauecTBeHHBIEC PeakIiuy Ha MACIISTHYIO
KHCIIOTY.
13. Onpeznenenne TUTpa MUKPOOPraHU3MOB B OHoIIpenapaTax, HCIOIb3YEMbIX B PACTEHUEBO/ICTBE.
14. Kononus (nate omnpenenenne). XapakTepUCTHKa KOJIOHUH.
15. Uzyuenne MOpQOIOrnIecKrX, KyIbTypaTbHBIX H ONOXUMHUYECKHX CBOMCTB MHUKPOOPTaHU3MOB.
16. Onpenenenue MPOTEONIMTUYECKUX CBOMCTB MHKpOOpraHuaMoB. OmnpenencHHe KOHEYHBIX NMPOIAYKTOB
MIPOTEOIN3a: MHI0JIa, CEPOBOAOPOA, AaMMHUAKA.
17. Onpexnenenre caxapoIUTHUECKUX (EPMEHTOB MUKPOOPTaHH3MOB.
18. IlpuHITMT CUCTEeMAaTHKH MUKpOOpranm3mMoB 1o onpeneneHuio J1.X. bepru. [late onpenenenne moHATHS
«ITAMM», «KJIOH», «BUI».
19. Knaccugukanyus MUKpPOOPraHM3MOB 10 UCTOYHHUKY YIJIEPOAa, SHEPTHH, IO OKHUCISEMOMY CyOCTpaTy.
OCHOBHbI€ TUITBI TUTAHUS MUKPOOPTAHH3MOB, UX XapaKTEPHCTHKA.
20. MUKpPOCKOTIHYECKOE MCCIIE0BaHUE TIIIECHEBBIX TPHOOB, UX CTPOEHHUE U pa3MHOXKeHHe. Vcrmomp30BaHme
YEJIOBEKOM.

Banapers:Bradems HeobXo0uMbIMU 3HAHUAMU U HABBIKAMU 8 00ACMU MUKDOOUONIO2UU, — HABLIKAMU

VNpaeneHus OCHOBHbIMU XAPAKMEPUCUKAMU MUKPOOP2AHUZMO8, UMEIOWUX 3HAUEHUE 8
MexHoN02UU, NepepabomKu U XpaHeHUuy celbCKOX03AUCIE8EHHOU NPOOYKYUU.
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Posb MUKpOOpraHU3MOB B TIEPBHYHOM MTOYBOOOPA30BATEIBHOM Mporiecce. OTpaxkeHue
TOPH30HTAJIBHOM W BEPTHKAIBHOI MOSICHOCTH B COCTABE MUKPOOHOTO HACEICHUSI TOYBBI.

Pons MEKpOOpPraHu3MOB B 00pa30BaHUU ryMyca.

BiusiHue MUHEpaJIbHBIX ¥ OPraHUYECKUX YIOOPEHUI Ha )KU3HEIEATSIIbHOCTh MUKPOOPTaHH3MOB,
BnusiHue necTUmIoB Ha MUKPOOPTaHU3MBI.

BrnusiHre arpoTeXHIYeCKUX MEpOTPUSITHI: 00paboTKa MOYBBI, XUMUYECKast M BOJHAS METHOpAIHs Ha
MUKPOOPTaHU3MBI.

Muxkpodiiopa puzocdepbl 1 pu30ILIIaHa, €€ POJIb B )KU3HU PACTCHHUM.

OnuputHas MEKPOQIIOpa, €€ POJIh B )KU3HU PACTCHUM U TIPU XPaHCHUU KOPMOB.

MukpoOHBIE TOYBOYAOOPUTENBHBIE MTPETaparTsl, UX 3HaueHNe 1 A3PPEKTUBHOCTH TPUMEHEHHS.
Buonpemnaparsl 6akTepUaNbHOTO, TPHOHOTO H BUPYCHOTO IPOUCXOXKICHHS B 3AIIUTE PACTCHUHN OT
BPEIHBIX HACECKOMBIX. [IpenmyIiiecTBa MUKPOOHOIOTHYECKOTO METO/1a OOPHOBI.

. Ucnonp3oBanue MI/IKpO60B-aHTaFOHI/ICTOB, aHTHOMOTHKOB JUI 3allIUThI paCTCHI/Iﬁ OoT HH(l)GKHI/IfI.
11.

MukpoOHOIOTHIECKHE TIPOIIECCH MMPOTEKAIOINE MPH CYIIKE U KOHCEPBUPOBAHUH ITPOTYKITHH
pacTeHHEBOCTRA.

OueHovHbIe CpeACTBA 3aKPBHITOr0 M OTKPHITOr0 THUNA IS 1eJieil TeKylero KOHTPOJIs 1
NPOMEKYTOYHOM aTTecTaluu

OIIK-1Cnocoben pewiams munogwle 3a0a4u nPOPeccuonanbHoll 0eameaIbHOCmU Ha

OCHOGE 3HAHUIL OCHOBHBIX 3AKOH08 MAMEMAMUYECKUX U eCIMeCH 8eHHbIX HAYK C NpUMeHe-
HUemM UHPOPMAUUOHHO-KOMMYHUKAYUOHHBIX MEXHOI02UTL

OIIK-1.2 Hcnons3yem ocHo8HbIE 3AKOHBL €CHECMEEHHOHAYYHBIX OUCYUNIUH 01 PeuleHUs
MuUnoewvIX 3a0a4 npogheccuoHanIbHOU 0esameabHOCmu

3aoanus omkpeimozo muna:

1.Opraau3mel, MOJTyYaroIIye SHEPTUIO TPU OTCYTCTBHH JOCTYIA KHCIOPO
na myTém cyoctpaTHoro pochopuanpoBaHus - 3TO
[TpaBuIbHBII OTBET: aHA3POOHI.

2. MUKpOOpraHu3Mbl, KOTOPbIE JOCTUTAIOT CBOETO ONTUMAIBHOTO PA3BUTHS IIPH TEMIIEPATy
pax ot 20 no 45°C oTHOCHT K
[TpaBUIIbHBIN OTBET: Me30(QHIIaM.

3. B3auMooTHOIIeHHE, KOT1a IPY COBMECTHOM Pa3BUTHH MOMYJISAIMI OaKTepUH OJHOIO BUJA
IIPOYKTaMHU CBOEU KU3HEAEATEIIBHOCTU YTHETAIOT Pa3BUTHE APYTUX - 9TO
IIpaBHUIBHBIN OTBET: aHTArOHU3M.

4. Ana>poOHbIil npoliecc mpeBpalieHnst 0€3a30TUCTHIX OPraHUYECKUX BEIECTB (IJIaBHBIM 00
pa3oM yIieBOJ0B) MUKPOOPraHU3MaMHu, IIPU KOTOPOM IIPOUCXOJUT HAKOIUIEHHE TPOYKTOB
HEIOJIHOTO OKUCJIEHUS (CIIUPTOB,
OpPraHUYeCKUX KHUCIIOT, YIJIEBOJOB U JIp.) - 3TO
[TpaBrIIbHBIN OTBET: OpOXKEHUE.

5. buonornueckoe OKACIEHNE aMMHUAaKa J10 HUTPUTA C MOCIEAYIOINUM OKHCIEHHEM HUTPUTA 110
HUTpaTa - 9TO
[TpaBuIIbHBIN OTBET: HUTPU(DUKALIHSL.

6. [Ipouecc, npu KOTOpOM MUHEpaibHbIe (OPMBI a30Ta BCIEICTBUE OYPHOTO Pa3BUTUS MUKPO
OpPraHU3MOB MOTPEOIAIOTCS MU U NIEPEBOAATCS B O€JIOK IIUTOIIIA3MBI - 3TO
[TpaBHIIbHBII OTBET: UMMOOMIH3ALMS.




7. Tlpormecc BoCcCTaHOBIIEHUSI HUTPATOB 10 HUTPUTOB U AaJiee 10 ra3000pa3HbIX OKCHAOB U
MOJIEKYJIIPHOTO a30Ta — 3TO
[IpaBuUIBHBII OTBET: NEHUTPUPHUKAITHS.

8. B cum0Ouno3e ¢ 6000BbIMU KyJIbTypaMu aTMOC(HEpHBIH a30T GUKCUPYIOT MUKPOOPTaHU3MBI
pona
[MpaBuibHEI oTBeT: Rhizobium.

9. Ilpouecc nonydeHus CyXux KyJabTyp MUKPOOPTraHU3MOB ITyTEM BBICYIITMBAHUS U3 3aMOPO
seHHoro coctostaus (-76°C) - 310
[IpaBUIBHBII OTBET: TMOGUIU3ALIHSL.

10. IIpouece pas3nokeHus: MUKpOOpraHU3MaMu O€JIKOB JI0 aMMHUA4HbIX (JOpM a30Ta - 3TO
[TpaBUIbHBIN OTBET: aMMOHUHUKAIHS (MUHEpAIU3AIU ).

11. Mukpodnopa pa3BUBaroIasicsi Ha TOBEPXHOCTH PACTEHUI HA3bIBACTCS
[TpaBuibHBII OTBET: AHPUTHASE MUKPOdIIOpa.

12. Mukpoopranu3mbl, OOUTAIOIINE B MOYBE, IPUJIETAONIEH K KOPHIO PACTEHUS
[TpaBrIIbHEI OTBET: MUKpO(dIOopa pru3ochepsl.

13. I'pynma yiIbTpaMUKPOCKOITMYSCKUX OOJUTATHBIX BHYTPUKICTOYHBIX ITAPA3UTOB, CIIOCOO
HBIX Pa3MHOKAaThCA TOJIBKO B KJIETKAX KUBBIX OPTaHU3MOB - 3TO
[IpaBuiIbHBINA OTBET: BUPYCHI.

14. TlonHoe yHMuUTOXEHHE (00ECIUIOKUBAHNE) BCeX (POPM KHUBBIX MUKPOOPTAaHU3MOB - 3TO
[TpaBUIbHBIN OTBET: CTEPUIIN3ALUS.

15. ITopoku 3epHa, BbI3bIBAEMbIE MUKPOOPTaHU3MaMHU, IIPU HEMPABUIILHOM €r0 XpaHECHUH:
[IpaBUiIbHBIN OTBET: INIECHEBEHHUE, CAMOCOTPEBAHUE, THUCHHE.

3aiaHus 3aKpHITOrO THIA:

1. C kaxoif 1eibIo Npy IPUTOTOBICHUH Ma3Ka UCIOIb3YIOT €ro (PUKCauio?
1) c uenpro yBenU4eHUs! KOHLIEHTPAI[M MUKPOOPTaHU3MOB

2) ¢ 1enbI0 MPUKPEIIEHUS Ma3Ka K MPEAMETHOMY CTEKITY

3) ¢ 1enbIo BBISIBIICHUS BKJIIOUSHHUH

4) C 1IeNBIO MOBBIIEHUS ONTUYECKOM TIIOTHOCTH

ITpaBriIbHBIN OTBET:2

2. YcTaHOBHTE COOTBETCTBHUE MCKOY (I)I/I3I/IOJ'IOFI/ILIGCKI/IMI/I TpyninaMu MUKpOOPTaHU3MOB K OIT
TUMAJIbHBIM TEMIICPATypaM UX pOCTa.

1) ncuxpoduiibHbIE MUKPOOPTaHU3MbI a) 10-350C
2) me30(uIbHbIE MUKPOOPTaHU3MBbI 6) 40-700C
3) TepMouIbHBIE MUKPOOPTaHU3MBI B) 25-350C

[TpaBunbHbI oTBET: 1-a; 2-B; 3-6.

3 baktepuanbpHbIe permaparsl, coepKanue KIyOeHbKOBbIE OaKTEPHH, HCITOIB3YEeMbIE IS
MHOKYJIALMU 0000BBIX PaCTEHHIA:

1) nakTo6akTepuH

2) puzoToppuH

3) a30TOOaKTEpPUH

4) HUTparuH.

IIpaBunbHBI OTBET: 2, 4.



4. OnpenenuTte MOCIE0BATENBHOCTD BBIIAECIEHUS YUCTOM KYJIbTYyphl MUKPOOPTIaHU3MOB.

1) nomyyeHue HAKOMMUTEIbHOU KYJIbTYPbI; BBIIEICHUE YHCTON KYJIbTYpHhI; ONpeeieHne e€ uu
CTOTBI

2) nosyueHue HaAKOMUTEIbHOU KYJIbTYphI; ONpe/ieTieHHe €€ YUCTOThI

3) nonyyeHue HaKOMUTENbHON KyJIbTYpbl Ha ckomieHHOM MITA

4) mony4deHrue HaKOMUTEIbHON KynbTyphl B MIIb

[TpaBuibHBII OTBET: |

5. K xakoii rpyrmrme oTHOCATCS MUKPOCKOITUYECKUE TPUOBI?
1) mpuoHbI

2) ByKapuOThI

3) BUpYCHI

4) npokapuoThI

[IpaBuibHBIN OTBET: 2

6.4 MeToauyeckue MaTepHuaJibl, oNpeaesiionye nNpoueaypbl OeHNBAHUS 3HAHUI, yMe-
HMi, HABBIKOB U (WJIM) ONBITA /1eSITeIbHOCTH, XapAKTEePU3YOIIHX ITAIbI
(hopMupoBanusi KoMmneTeHIH A

OneHka 3HaHUM, YMEHUI, HaBbIKA U (UJIM) ONBITA AESATEIbHOCTH, XapaKTEPU3YyIOLIUX 3Talbl (pop-
MHUPOBaHMsI KOMIIETEHLUH MO JUCLUIUIMHE IPOBOAUTCA B (OpPME TEKYLIEro KOHTPOJISA U IPOMEKYTOU-
HOM aTTeCTaLUH.

Texymuil KOHTPOJIb POBOJUTCS B TEUEHUE CEMECTPA C LIEIbIO ONPEAEICHUS YPOBHS yCBOCHUS
00yJaromuMucs 3HaHUW, (OPMHUPOBAHUS YMEHUH, HABBIKOB M (MJIM) OIBITA JAEATEIBHOCTH, CBOEBpE-
MEHHOI'0O BBISIBJICHUS NIPENOAABATEIEM HEJOCTATKOB B MOATOTOBKE 00YYAIOIIUXCS M IPUHATHS HE00X0-
JUMBIX MEp 110 €€ KOPPEKTUPOBKE, a TaK 7K€ JUIsl COBEPIICHCTBOBAHUS METOIUKH 00YUEeHMsI, OpraHu3a-
UM y4eOHOH paboThl M OKa3aHUs 00yUYarOIIMMCS MHAMBUAYATIbHOW IOMOIIH.

K Tekymiemy KOHTpPOJIIO OTHOCATCS IPOBEPKA 3HAHUM, YMEHH, HABBIKOB 00 y4arOIUXCSI:

- Ha 3aHATUAX (OIPOC, KOHTPOJIbHbIE PA0OTHI), OTBETHI (IMCbMEHHBIE WM YCTHBIE) HA TEOpeTHYe-
CKHE BOIIPOCHI, BBIMOJIHEHUE U 3aIIUTA JJAOOpaTOPHBIX PaboT, BHITOJHEHNE KOHTPOJIBHBIX padoT);

- 10 pe3y/bTaTaM BbIIIOJIHEHUS IE€JI0BbIX 3alaHU;

- 110 pe3yJbTaTaM MPOBEPKU KauecTBa KOHCIEKTOB JIEKIIUH, pabounx TeTpajiel U UHBIX MaTepHha-
JI0B;

- TI0 pe3yJIbTaTaM 0T4eTa 00Yy4aroIIMXCs B X0/1€ MHIMBUyaIbHOW KOHCYJIbTALlUHU MTPENOJaBaTes,
IIPOBOJIMMOM B 4aChl CAMOCTOSTENIEHONW PabOThI, O UMEIOLIUMCS 33 J0JDKEHHOCTSIM.

Ha nepBbIxX 3aHATHSIX MpenojaBaTellb BbIJIAET CTyAeHTaM Irpa)uK KOHTPOJIbHBIX MEPONPUATUH Te-
KYIIET0 KOHTPOJIS.

I'PA®UK kOHTPOJIBHBIX MEPONPUATHH TEKYILIEr0 KOHTPOJIS
10 JMCIHUIIIHHE

Mecsu nposene-
@dopMa KOHTPOJIbHOIO
®opmu- | Unaukatop | Jtan ¢op- HUS KOHTPOJIb-
Ne 1 HauMeHOBaHHUe MeponpusTusi (TecT, KOH-
pyemasi |I0CTH:KEHMsI| MUPOBAHMS HOI'0 MeponpHsi-
TeMbl KOHTPOJILHOTO Me- TpoJIbHasi padoTa, ycT-
KOMIIe- | KOMIETEH- | KOMIeTeH- . THA
ponpusTHsI HbIii ONIpoC, KOJUIOKBUYM,
TeHLH S 1107074 107001 Ounas gopma /
JaeJIoBasi Hrpa M T.I1.)
3a04Has
Paszpnen 1.«IIpenmer, | aTan 1-e 3ansTHE
O0OBEKTHIMCTOPUS, pa3BU- Il 5Tan 2-¢ 3aHATHE
TUS U 33]]a9d MHUKPOOHO- Komnoksuym, ompoc.
OIK-1 | OIK-1.2 YA, ofip
joruu. buorexHo
JIOTHsSI MUKPOOPTaHU3
MOBY.




Paznen 2«Cuctemaruka I3Tan 3-e 3aHsATHe
poKapuoT. Metaboau3m OIK-1 | OIK-1.2 ll>am KomtoksuyM, onpoc. 4-e¢ zamsTHe
MHKPOOPTaHU3MOBY. 5-¢ sansTHE
Paznen 3«Mukpoopra- | oTan
Il sTan 6-e 3aHsATHE
HU3MBL M OKPYKAIOWAA| oo 1 | O[IK-1.2 o Kosutoksuym, onpoc.
cpenay.
Paznen 4«['eneruka | aTan Kontpormshas  paGora Hosi6ps/
MHKPOOPTaHU3MOBY. OIIK-1 | OIIK-1.2 lIsran onpoc 11 3ansTHE
Il5Tan ’
Pa3nean S«IIpespaienue IaTan « 5 Jexabpn/
- l>Tan OJUIOKBHYM, yCTHBIH 18 3ansiTue
MHKpOOpfaHHBMaMH - k-1 | OMK-1.2 i ompoc.
CIMHEHHI yriIepoay.
Paznen  6«buonorude- | aTan Jexabpsn/
ckas pukcamms ONK-1 | OINK-2.1 Il aTan KosutokBuyM, ompoc. 18 3ansaTue
MOJIEKYJIIPHOTO a30Ta. Il >Tan
Pasznen 7«llIpeBpamenue | aTan Jexabpsn/
MHKPOOPTaHH3MaMH  €O-| ot | O[IK-1.2 ::ISTaH KOJI0KBHYM, OIpOC. 18 3ansaTHE
CIMHEHUI a30Tay. oTai
Pa3nen 8 | aTan Jexabpsn/
«llouBeHHas MHKPOOHOIIO- Il 5Tan Konoksuym, ompoc 18 3ansaTHE
IK-1 I1K-1.2 ’ '
THS» 0 O Il aram
Pa3nen 9 | oTan Jlexabpsn/
«baxrepransheie  mpemna-|QIMK-1  |OIIK-1.2  |ll aTan K 18 3ansTHe
PaTBbl, HCTIONIb3yEMBIE B pac- 1 Tam OJITIOKBHYM, OLPOC.
TCHUCBOJACTBEC).

Yemmuwuit onpoc — Haubonee pacrpoCTpaHEHHbII METO KOHTPOJISl 3HAaHUN CTY/IEHTOB, Mpeay-
CMaTpPUBAIOLIMN YPOBEHb OBJIAJICHUS] KOMIIETEHIUSIMH, B T. 4. OJHOTY 3HAHUM TEOPETUYECKOI0 KOH-
TPOJIUPYEMOTO MaTepHaa.

[Tpu ycTHOM ompoce ycTaHaBIMBAETCSI HETIOCPEICTBEHHBIM KOHTAKT MEX/1y IperoaaBaTeaeM u
CTYIEHTOM, B IIPOLIECCE KOTOPOTO MPENOJaBATENb MOIYyYaeT LIMPOKNUE BO3MOXKHOCTH JUUISl U3Y4YEHHUS UH-
JTUBUAYAIbHBIX 0COOEHHOCTEN YCBOEHUS CTYACHTaMU yueOHOro MaTepuara.

Y CTHBIH 0npoc M0 AMCHUIUINHE TPOBOIUTCS HA OCHOBAHUHU CaMOCTOSATEIbHOM pabOThI CTyIEHTa
0 KaXXJIoMy pazzieny. Bompocs! npeicraBieHsl B IUIaHaxX JIGKIUN 110 TUCHUIUIMHE.

Paznuuaror ¢GpoHTaNIbHBIN, WHAMBHUIYAIbHBIM W KOMOMHHPOBAHHBIA onpoc. @PpoHmanvHuli
orpoc MpoBOAUTCS B hopme Oecelibl pernogaBaTess ¢ rpymnnoil. OH opraHMyecky coyeTaeTcs ¢ MOBTO-
PEHUEM MPOMIEHHOTO0, SBISAACH CPENCTBOM ISl 3aKPEIUICHUs 3HAaHUM U yMEeHMH. Ero 10CTOMHCTBO B
TOM, YTO B aKTUBHYIO YMCTBEHHYIO pabOTy MOKHO BOBJI€Ub BCEX CTYAEHTOB Ipymmsbl. [l 3Toro Bo-
MIPOCHI JOJKHBI IOMYCKaTh KPAaTKyIo (GOPMY OTBETA, ObITh TJAKOHUYHBIMU, JIOTHUECKH YBSI3aHHBIMH JIPYT
C Ipyrom, JaHbl B TAaKOH MOCJIEI0BATEIbHOCTH, YTOOBI OTBETHI CTYJIEHTOB B COBOKYITHOCTH MOTJIH pac-
KPBITh coJepkaHue pasnena, TeMbl. C moMoIIbio (POHTAIBHOIO OINpoca MpenojaBareib UMEeT BO3-
MO>KHOCTb ITPOBEPUTH BHINIOJHEHUE CTYJEHTAMH JOMAIITHETO 33aJJaHusl, BHIICHUTh TOTOBHOCTD TPYIIIIbI



K U3y4EHHMIO HOBOI'O MaTepuana, OnpeeauTb ¢(hOPMUPOBAHHOCTh OCHOBHBIX IOHATHI, YCBOEHUE HO-
BOT0 y4eOHOI0 MaTepualia, KOTOPbI TOJIBKO 4TO ObUT pa3oOpaH Ha 3aHsATHU. LlenecooOpa3Ho ncnomib-
30BaTh (DPOHTAJILHBINA OIPOC TaKXkKe Mepe]] MPOBEACHUEM JIA0PATOPHBIX paboT, TaKk KaK OH I03BOJIET
IIPOBEPUTH MOATOTOBIEHHOCTh CTYJIEHTOB K MX BBIIIOJIHEHHUIO.

Bomnpockl A0KHBI UMETh IPEUMYILIECTBEHHO TOUCKOBBIN XapakTep, 4To0bl MOOYXK1aTh CTY/ECH-
TOB K CAMOCTOSITEJIbHOM MBICIIUTEIIBHON AEATEIbHOCTH.

Hnousuoyanvuwiti onpoc MpeanosiaraeT o0bsICHEHUE, CBSI3HbIE OTBETHI CTYAECHTOB Ha BOIPOC,
OTHOCALINICA K U3y4aeMOMY Y4eOHOMY MaTepuaty, HO3TOMY OH CIIY)KUT BaKHBIM CPEJICTBOM Pa3BUTHS
peun, NaMsATH, MBILUICHUS CTYAEHTOB. YTOOBI cllenaTh TaKylo NPOBEPKY OoJiee IiyooKoi, He00X0AUMO
CTaBUTH Tepe/l CTYACHTAMH BOIIPOCHI, TPEOYIOIINE Pa3BEPHYTOTO OTBETA.

Bomnpocs! u1st MHAMBHIyaIbHOTO ONIPOCa JOJIKHBI ObITh YETKMMH, ICHBIMU, KOHKPETHBIMHU, €M-
KUMH, MUMETh MPUKIATHON XapakTep, OXBaTbIBATh OCHOBHOM, paHee IMPOMICHHBIM MaTepuan Ipo-
rpaMMel. X coneprkaHue TOJKHO CTUMYJIMPOBATh CTYACHTOB JJOTUYECKH MBICIUTH, CPABHUBATH, aHA-
JU3UPOBATh CYHUIHOCTH SBJICHHM, JOKa3bIBaTh, NOAOUPATh yOeIUTENbHbIE MPUMEPHI, YCTaHABINBAThH
IIPUYMHHO-CJIE/ICTBEHHbIE CBA3H, AeJaTb 00OCHOBAHHBIE BBIBOJbI U 3TUM CIIOCOOCTBOBaTh OOBEKTHB-
HOMY BBISIBJICHUIO 3HAHHI CTYACHTOB. Bompockl 00bIHO 33a1a10T BCell rpyIIe U mociie HeOOobIIoi na-
y3bl, HEOOXOUMOMH JUIsl TOTO, YTOOBI BCE CTYJEHTHI NOHSJIN €r0 U IPUTOTOBUIIMCH K OTBETY, BBI3BIBAIOT
JUIsL OTBETa KOHKPETHOT'O CTYEHTA.

J1J1s1 TOro 4To0bI BBI3BATh IPU IIPOBEPKE O3HABATEIIbHYIO aKTUBHOCTh CTYZCHTOB BCEH IPYIIIBL,
1es1eco00pa3Ho COYeTaTh HHIUBUAYAIbHBINA 1 (PPOHTAIBHBINA OMPOC.

JUINTEeNbHOCTh YCTHOTO ONPOCa 3aBUCUT OT Y4eOHOI0 MpeMeTa, BUAa 3aHATUH, UHIUBU1YaJIb-
HBIX OCOOCHHOCTEH CTY/ICHTOB.

B mpornecce ycTHOro omnpoca mnpenojaBareiao He0OX0IUMO MOOYX1aTh CTYIEHTOB HCIOJIb30-
BaTh NP OTBETE CXEMBI, TPaQUKH, JHArPAMMBI.

3aKIII0YUTEIbHAS YaCTh YCTHOI'O OIIPOca — NOAPOOHBIN aHaINU3 OTBETOB CTYAEHTOB. [IpenogaBa-
T€JIb OTMEYAET IOJIOKUTEIbHBIE CTOPOHBI, YKa3bIBAET HA HEJOCTATKU OTBETOB, JIE€JIAET BBIBOJ O TOM,
KaK U3ydeH y4eOHbll MaTepuai. [Ipu olieHKe OTBETa yUUTHIBAET €ro NPAaBUIbHOCTD U MOJIHOTY, CO3HA-
TEJILHOCTB, JOTUYHOCTh U3JI0’KEHHS MaTepuaa, KyJIbTypy pe4d, YMEHHE YBS3bIBaTh TEOPETUUYECKHUE 110~
JIOKEHHUS C IPAKTUKON, B TOM 4yHciie U ¢ Oynyieil npodeccuoHalbHON AEATENbHOCTBIO.

Kputepun u mkaJjbl olleHHBAHUS YCTHOI0 OIIPoca

Kpurepnu onieHkH pu TeKyIemM KOHTPOJIe Onenka
CryneHT OTCYTCTBOBAJI Ha 3aHATUM WIN HE IpuHKUMan ydactus. Hesep- «HEYJIOBJIETBOPHU-
HbIE€ 1 OIIMOOYHBIE OTBETHI 110 BONIPOCAM, pa30UpacMbIM HA CEMUHAPE TEIBHOY»

CTyneHT NpuHUMAET yyacThe B 00CYKI€HUU HEKOTOPBIX MPpo0sieM, TaéT
pacIuIbIBYaThle OTBETHI HAa BONPOCHL. ONHChIBas TEMy, IyTaeTcs U Te-
psieT cyTh Borpoca. BepHOCTh CyXA€HU, IOJTHOTA U IPAaBUIBHOCTh OT-
BeToB — 40-59 %

CryneHT npuHUMaeT y4acTue B 00CyKI€HUU HEKOTOPBIX MTpodsieM, TaéT
OTBETHI HA HEKOTOPBIE BOIPOCHI, TO €CTh HE MPOSBIISIET JOCTATOUHO BbI-
COKOM aKTMBHOCTH. BEpHOCTBH CyXI€HHMH CTy[IEHTa, IOJIHOTAa M IIpa-
BIWJIBHOCTH 0TBETOB 60-79%

CTyneHT 1eMOHCTpUpPYET 3HAaHUE MaTepuasa Mo pas3zeily, OCHOBaHHBIE
Ha 3HAKOMCTBE ¢ 00513aTeNIbHON JIUTEPaTypOll U COBPEMEHHBIMH TyOIIH-
KallUSMHU; JTaeT JIOTUYHbIE, apTyMEHTHPOBAHHbIE OTBETHI HA TOCTABIIEH-
HBIE BOIPOCHI. BbICOKas aKTUBHOCTB CTY/IEHTA ITPH OTBETAX HA BOIIPOCHI «OTJINYHO»
npenojaBaresis, akTUBHOE y4acTHe B IMPOBOAMMBIX nuckyccusx. [Ipa-
BIJIBHOCTb OTBETOB U IMOJIHOTA UX PACKPBITHS IOJIKHBI COCTABIISATH 0O-

«KYHAOBJICTBOPUTCIIBHO»

«XOopouro»

nee 80%
Kpurtepun u mkaJjbl olleHUBAHNUS NPe3eHTAIUN
MuHUMaIbHBIN M3110XeHHBIH, 3aKOHYCHHBIMH, .
Heckpur- . N OO0pa3noBkIil OTBET
OTBET PACKPBITBINA OTBET | TIOJHBIN OTBET
TOPBI 2 3 4 5)




[Ipobnema pac-
[IpobGnema packpbITy
[Tpobnema pac- kpeiTa. IIpoBeneH
nonHOCThI0.  [IpoBe-
KpbITa HE IIOJIHO- aHATU3 MPOOJIeMBI
[IpoGnema He pac- JIEH aHaJIN3 TTPOOJIEMBI
CTBIO. 0e3 TpUBJICUYCHHUS]
PackpeiTHe | KphbiTa. . | C TPUBICYCHHUEM JIO-
BriBo#bl HE cHe-| JONOJHUTEIBHOM N
npobsiemMbl | OTCYTCTBYIOT BBbI- MOJIHUTEJIBHON  JTUTe-
JaHbl W/MIU  BbI- JuTeparypbl.  Hel
BOJIBI. paTypBl.
BOJBI HE OOOCHO- BCE BBIBOJBI ClIe-
BriBoet 000CHO-
BaHBI. JaHbl W/WIH 000CH
BaHBI.
HOBAHBI.
[IpencraBnsemas
IIpencrasisemas [IpencraBnsiemass HH-
ITpencrasnsiemast uHpoOpMalUI  CHA
uHpopmanus  HE dbopmanus  cucreMa-
uHbopMalus Jo- CTeMaTU3UpPOBaHa
CUCTEMATHU3UPO- TU3UPOBAHA, TTOCIIEI0-
TUYECKH HE CBS- u MoCIIeI0Ba
[Tpencrasie- BaHa /WM HE MO- BaTeJIbHA U JJOTUYECKH
3aHa. TeJbHA.
HUE clieIoBaTelbHA. CBsI3aHA.
He ucnonb3oBanbl Hcnonp3oBano 00-
Ucnonp3zoBan  1-2 Hcnonp3oBano 0Ooliee
npodeCCuoHAITb- nee 2 mpodeccro-
npodeccuoHab- 5 mpodeccrnoHaIbHbIX
HBIC TEPMHHBI. HaIbHBIX  TEPMH-
HBIX TEPMHUHA. TEPMHHOB.
HOB.
He ucnions3oBans! | Mcrnonbp30BaHbl WHA
Hcnonw3oBanel - Illupoko  ucmosb30-
nHpopMaIoH- (dhopMaroHHbBIC
(bopManroHHbIE BaHBbl HMH(OPMAIHOH-
HBIC TEXHOJIOTUU | TEXHOJIOTHH X HOOLII MLl X HOLOMI
Odopmie- | (PowerPoint). (PowerPoint)  4a- . .
(PowerPoint). (PowerPoint).
HUE bonpme 4 omm- | CTUYHO. 3-4
He Gonee2 ommbox] OTcyTCTBYIOT
OOK B TIpEACTaB- | OMMOKKH B TIPE/- N
. - B TPEICTaBISICMON OIMIMOKH B TIPEIICTaB-
nsieMoi HHpOpMa- | CTaBIsIEMOW  HH- .
uHdopmanuu. nsieMoi nHpOopMaIuy.
105050 dhopmaruu.
OTBeThl Ha BO-
Tonpko OTBETHI HA OTBeThl Ha BOIPOCHI
OtBetsl Ha | Her oTBeTOB Ha POCHI TMIOJIHBIE
9JIEMEHTApHBIE BO- MOJIHBIC C TPUBHUJICA
BOTIPOCHI BOTIPOCHI. W/WIA ~ Y9aCTUYHO
MPOCHI. HUEM IPUMEPOB U/UIH
MOJIHBIE.

[Tpoueaypa oreHMBaHUS KOMIETEHIIUN 00yUYalOIUXCsl OCHOBAHA Ha CIIEAYIOIINX CTaHIapTax:
1. [TeproAMYHOCTH TTPOBEACHHUS OLIEHKH (TI0 KQXKIOMY pa3aeny IUCIHUILIUHBI).

2. MHOrOCTYNeHYaTOCTh: OlleHKa (Kak MpernojaBaTelieM, TaK U CTYyIeHTaMU TPYIIIbI) U
CaMOOIIEHKa 00y4arouierocs, 00Cy/1eHnue pe3yabTaToB U KOMILJIEKC MEp 10 YCTPAHEHUIO HEJ0-

CTaTKOB.

3. EqunCcTBO MCTIONIB3yeMOM TEXHOJIOTUH JIJIsl BCEX 00yUYarOIIUXCs, BHITTOJIHEHUE YCIOBHM COIIO-
CTaBUMOCTH PE3yJIbTATOB OLIEHUBAHMSL.
4. CobmrosieHue MOCNe0BaTEIbHOCTH MPOBEACHUS OLEHKHU: IPEIyCMOTPEHO, YTO Pa3BUTHE
KOMIIETEHIIMH HJIeT [0 BO3PACTaHUIO UX YPOBHEH CI0KHOCTH, a OLICHOUYHBIE CPE/ICTBA HA KAXKIAOM dTare
YYUTBIBAIOT 3TO BO3pacTaHue. Tak 1Mo KaxJaoMy paszeny IUCIHUILTUHBI ST HAKOTUICHHE 3HAHWM, Ha
MIPOBEPKY KOTOPBIX HalpaBJIEHbl TAKUE OLCHOUYHbIE CPEJCTBA KaK YCTHBII ONPOC U MOATOTOBKA JIOKJIA-
noB. [lanee mpoBoAUTCS 3amaqHOe 00yUYeHHE, MMO3BOJISIONIEE OLEHUTh HE TOJIBKO 3HAHUS, HO YMEHHS,
HaBBIK M OMBIT IPUMEHEHUS CTYJEHTOB 0 MX NMpUMEHEeHHIo. Ha 3aKIrounTeIbHOM 3Tane IpoBOJUTCS
TECTHPOBAHUE, YCTHBIA OMPOC WIIM MTUCbMEHHAst KOHTPOJIbHAas paboTa 1o pasiery.
[TpomesxyTouHas aTTecTalys OCYLIECTBISAETCS, B KOHIIE KaXKJO0ro ceMecTpa U IpeACTaBisieT co-
0011 NTOTOBYIO OIIEHKY 3HAHUH IO AUCITUTUIMHE B BHJIE TPOBEACHUS dK3aMEHAIIMOHHOH MTPOIEAYPHI (K-

3aMCHa), BBICTABJICHUA 3a4€Ta, 3allIMThI I(prOBOﬁ pa6OTBI.

[Iponienypa npoMeKyTOUYHOM aTTeCTalluy MPOXOAUT B COOTBETCTBUU ¢ [l00KEeHNEM O TeKyIeM
KOHTPOJIE ¥ IPOMEKYTOUHOU arTecTaiiuy o0ydaromuxcs. [I[pomexxyrounas arrecraius B popme 3ayera
MPOBOAUTCS B (hOpME KOMITBIOTEPHOTO TECTUPOBAHUS HIIM YCTHOTO OIpoca, B (hopMe IK3aMeHa - B yCT-

HOM (opme.



ATTecTalimOHHBIE UCTIBITAHUS B (POpME 3a4eTa MPOBOIATCS MPETIOIaBaTeNIeM, BEAYIIIUM JICKITHOH-
HBIC 3aHSITHSI 110 TAHHOU TUCIUIUIMHE, WA TIPETOoAaBaTeIsIMU, BEIYIIUMHU TPAKTUICCKHUE 3aHATHS. AT-
TECTAllMOHHBIC UCTIBITAHUS B ()OpPME YCTHOTO 3K3aMEHA MPOBOISTCS MPENoIaBaTeIeM, BeIyIUM JIeK-
[MOHHBIE 3aHATHUS TI0 JaHHOU qucuuruinHe. [IpucyTcTBHE MOCTOPOHHUX JIMII B X0/1€ TIPOBEICHHUS aTTe-
CTallMOHHBIX MCIBITAaHMI 0€3 pa3pelieH s PeKTOpa Wi TPOPEKTOpa He IOIyCKaeTCs (32 UCKITIOUSHHEM
pabOTHUKOB YHHUBEPCHUTETA, BBIMOIHSIONIMX KOHTPOIUPYIONINE (PYHKIIMA B COOTBETCTBUU CO CBOMMH
JOJDKHOCTHBIMU O0S13aHHOCTSIMH). B cllydae OTCYTCTBUS BEIyIIETrO MPErNojaBareisi aTTeCTalliOHHbIC
WCIIBITAHUS TPOBOSITCS MIPETojaBaTelieM, Ha3HAYCHHBIM MICHbMEHHBIM paclopshDKEHUEM 10 Kadepe.

WHBamp! v Miia ¢ OrpaHuYCHHBIMUA BO3MOKHOCTSIMH 3/I0POBbSI, UMEIOIINE HAPYIIECHHSI OTTOPHO-
JIBUTATEILHOTO afrmapaTa, MOTYT JOIYCKaThCs Ha aTTeCTAI[MOHHBIC UCTIBITAHUS B COMTPOBOXKICHUH ac-
CHCTEHTOB-COMPOBOKIAIOIIUX.

Bo BpeMs aTTecTallMOHHBIX UCTIBITAHUN 00ydJaromInuecss MOTYT MOJIb30BaThCsl pabodeil mporpam-
MOW JUCIHIUIMHBL, & TAK)KE C pa3pelIeHHs PET0IaBaTelis CIPAaBOYHON U HOPMATHBHOH JINTEPATYPOH,
KaJIbKYJIATOPAMHU.

Bpemst moAroToBKkM oTBETa MPHU cAadue IK3aMeHa B YCTHOH (hopMe JOIDKHO COCTaBISATh HE MEHEe
40 MuHYT (10 KeTaHUI0 00YYaIOIIEroCsl OTBET MOXKET OBITh IOCPOUHBIM). Bpems orBera — He 6onee 15
MUHYT.

[Tpu mpoBeeHUU YCTHOTO K3aMeHa dK3aMEHAI[MOHHBIN OMJIET BRIOMPAET caM dK3aMEHYEeMBIH B
ciyyaitHoM nopsiake. [Ipu moAroToBke K yCTHOMY 9K3aMEHY 9K3aMEHYEMbI, KaK MPaBHIIO, BEET 3a-
ITUCH B JINCTE YCTHOTO OTBETA, KOTOPHIH 3aTeM (110 OKOHYAHUH IK3aMEHa) CIIAeTCs IK3aMEHATOPY.

DK3aMeHaTOpy MPEAOCTaBIsIeTCS MPaBO 3a/1aBaTh OO0YYAIOIIMMCS JOMOJHUTEIbHBIE BOIPOCH! B
paMKax mporpaMMbl JUCIUTUIHHBI, @ TAKXKe, TOMAMO TCOPETHYECKUX BOIPOCOB, JIaBaTh 3a/1a4H, KOTO-
phIC U3y4YaITUCh HA TIPAKTUYCCKUX 3aHSITHUSX.

OrneHka pe3yabTaTOB KOMIBIOTEPHOT'O TECTUPOBAHUS M YCTHOTO aTTECTAIMOHHOTO HCITBITAHHS
OOBSIBJIICTCS] OOYYAIOLIUMCS B JICHb €T0 ITPOBEICHHUS.

IMopsi10K MOATOTOBKH M MPOBeIeHNUsI MPOMEKYTOUHOI aTTecTaluu B (popMe 3a4eTa

JewcTBue Cpoku Metoauka OTBETCTBEHHBIN
3aouyHas popma
Bbiaua BonpocoB K 3auery 1 3ansATHE Ha nexuusx, Benymmit npenogaBarens uin
110 UHTEPHET MPEIOJABATENH, BEAYIIHE
MPAKTUYECKHUE 3aHATUS
Koncynpranun B CECCHIO Ha rpynmnosoit Benymui npenogasarens Uin
KOHCYJIbTAIIUU MPEIOaBATENH, BEAYIINE
MPAKTUYECKHUE 3aHATUS
3auer B CECCHIO YCTHBIN OITPOC Benymuit npenogasarens uimn
[IPEIOJABATENH, BEAYIINE
MPAKTUYECKUE 3AHATUS
DopMUPOBAHKE OLICHKU Ha 3ayere B cootBercTBMM ¢ | Benymwuii npenogaBaTens Uiu
(«3auTeHO»/ «HE 3a- KpUTEPUSIMHU IpenojaBaTelu, BeAyIIue
YTEHO) MPAKTUYECKHUE 3aHATUS

6 IEPEYEHD OCHOBHOﬁUH NTONOJIHUTEJBbHON YYEBHOM JIUTEPATYPHI,
HEOBXOJUMOM AJIs1 OCBOEHU S JUCHUATIINHBI

OcHOBHas JuTeparypa KonnmuectBo B OMOIMOTEKE / CCBHUIKA HA
9BC




Caxaposa, O. B. O6mas mukpoOuosorust u oduias canurap- | ttps://e.lanbook.com/book/206942
Hass MUKpoOurosiorus : yueoHoe mocooue / O. B. Caxaposa, T.
I'. CaxapoBa. — 2-e u3., ucnp. — Cankr-IlerepOypr : Jlanb,
2022.—224 c.— ISBN 978-5-8114-3798-6. — Tekcr : amek-
TPOHHBIH // JIaHb : 3IEKTPOHHO-OMOIMOTEHAs CHCTEMA.

— URL:

https://e.lanbook.com/book/206942. — Pexum noctyna: mis
aBTOPU3. MOJIL30BATEIECH .

®dapuues, A. T. Mukpobuonorus. JlabopaTopHbIi MPaKTUKYM
/ A. T. ®apuues, A. X. Kossipes, A. A. CabanoBa. — Cankr- | https://e.lanbook.com/book/260843
[TerepOypr : Jlans, 2022. — 152 c. — ISBN 978-5-507-
44486-1. — Texkcr : 3NeKTPOHHBIH // JIaHb : 3IEKTPOHHO-0MO-
JTUOTEYHAas cucTema. — URL:
https://e.lanbook.com/book/260843 — Pexxum mocrymna: ais
aBTOpU3. MOJIb30BATEINECH.

JlonoyiHUTENBHAS JINTEPATYPa KommuectBo B OnbIMOTEKE / CCBHUIKA HA
9BC

@apuues, A. T. [louBennas mukpoduosorus : yueo- | https://e.lanbook.com/book/387326
Hoe rocooue st By30B / A. T. @apuues, A. X. Ko3sipes, A.
A. CabanoBa. — 2-e u3f., ctep. — Cankr-IletepOypr : Jlanb,
2024.— 140 c.— ISBN 978-5-507-49341-8. — Tekcr : aiiek-
TpOHHBIN // JIaHb : DJIEKTPOHHO-OMOIMOTEUHAs CHUCTeMa. —
URL: https://e.lanbook.com/book/ — Pexum mocryma: mis
aBTOPH3. MOJIb30BATEIICH.

Kopocrenépa, JI. A. OCHOBBI 3KOJIOTUH MHUKPOOPTaHU3MOB:
yuebHoe nocobue / JI. A. Kopoctenéra, A. I'. Komaes. — https://e.lanbook.com/book/211103
Cankr-IlerepOypr : Jlanb, 2022. — 240 c. — ISBN 978-5-
8114-1400-0. — Texkcr : aneKTpoHHBIN // JIaHb : 3JIEKTPOHHO-
oubmunoreunas cucrema. — URL:
https://e.lanbook.com/book/211103 — Pexum moctyna: s aTo-
pH3. OJIB30BATEIIEH. .

7. METOJUYECKHUE YKA3ZAHUA JJISA OBYYAIOLIIUXCSA ITO OCBOEHUIO JUC-
HUITJIMHBI
Memoouueckue pekomenoayuu no papome Ha0 KOHCHEKMOM JIEKYUIL 606PEMA U NOC/IE NPOBEOEHUS
JneKyuu.

B Xo/1e TeKIIMOHHBIX 3aHATHIH 00YJaIOIIUMCsl PEKOMEH/TyeTCsI BBIIOJHSATH ClIeIyIomue aeicTus. Bectn
KOHCIIEKTUpOBaHue yueOHoro Matepuana. O0pamiats BHUMaHUE Ha KaTeropuH, GOpMyITHPOBKH, PACKPBIBAIOIINE
COZIep)KaHUE TeX WJIM MHBIX SIBICHUI M MPOLECCOB, HAYYHBIC BBIBOJBI M MPAKTHYECKUE PEKOMEHJAIMH T10 WX
NPUMEHEHUI0. 3a/1aBaTh PETIOIaBaTEI0 YTOYHSIOIINE BOIIPOCHI C IIEJIBI0 YSICHEHUS TEOPETUUECKHX ITOJI0KEHHH,
pa3peleHus CIIOPHBIX CUTYaIUN.

KenarenpHo OCTaBUTEL B pa60q1/1x KOHCIICKTaXx I10JIs1, Ha KOTOPBIX O HEAYAUTOPHOC BPEMS MOXKHO CACIaTh
MOMETKH U3 PEKOMEHIOBAHHOM JINTEPaTypbl, TONOJIHSIIOLINE MaTepHal IPOCITYILaHHOH JIEKIUH, a TAKKe TOTYePKH-
BaroIue OCO6y}0 BaXXHOCTB TE€X UJIU MHBIX TCOPETUYCCKUX TIOJIOJKEHHIA.

Memoouueckue pekomenoayuu K 1a00pamopuvim 3aHAMUAMC RPAKMUKOOPUEHMUPOEAHHbIMU
3a0anuamu.

B xoxe moaroToBku Kk 1abGOpaTOPHBIM 3aHATUSIM HEOOXOJUMO OCBOWUTH OCHOBHBIE TOHATHS U
METOJMKH pabOThl C MUKPOOPTaHU3MaMH, OTBETUTh HAKOHTPOJILHBIE BOMPOCHL. B Teuenue madboparop-
HOTO 3aHATHSI CTYJIEHTY HEOOXOIMMO BBIMIOTHUTH3a/1aHNUs, BBIJaHHBIC TIPET0IaBaTeIeM, YTO 3aUUTHIBA-
€TCsl KaK TeKyIIas padoTa CTyJeHTa HOIICHUBACTCS MO KPUTEPHUSM, IIPEICTABICHHBIM B MyHKTax 6.4
PIIA.

Buvinonnenue unoueuoyanbHwvix mMuUnogwix 3a0au.



B cnyyae npomyckoB 3aHATHH, HATMYUS HHIUBULYadbHOTO Tpadrika 00yueHHs U U151 3aKpeIiCHHs paK-
TUYECKUX HABBIKOB CTYJIEHTaM MOTYT OBITh BBIIAHBI THUIIOBBIC WHAWBUAYAJIbHBIE 3alaHUs, KOTOPHIC TOJDKHBI
OBITH CAaHBI B YCTAHOBJICHHBIH PENOJaBaTEeNIEM CPOK.

Pekomenoayuu no pabome ¢ HaAyuHoU U yueOHOU Jumepamypoil

Pabota ¢ yueOHOH W HaydHOI JUTEpaTypoOi SIBISIETCS TIaBHOM (OPMOIl caMOCTOATENLHONW PabOTHI U
HE00X0IuMa IIPU HOATOTOBKE K YCTHOMY OIPOCY Ha MPaKTHYECKHUX 3aHATUSAX, K KOHTPOJIBHBIM paboTaM, TeCTH-
poBanuto. KoHCTIeKTEl Hay4HOW TUTEpaTyphl IPU CaMOCTOSITEIbHO ITOATOTOBKE K 3aHSITHUSAM JOJIKHBI OBITh BbI-
MIOJIHEHBI TaK)X€ aKKypaTHO, COJEPKaTh OTBETHI HAa KaX/bIil MMOCTaBIECHHBIA B TEME BOIIPOC, MMETh CCHUIKY Ha
HCTOYHUK MH(OpMAINU ¢ 00513aTEeTHHBIM yKa3aHUEM aBTOPa, Ha3BaHUS U TOJIa U3JaHHs UCIIONb3yeMOH HayqHOU
nurepatypsl. KOoHCIIEKT MOXKET OBITh ONOPHBIM (COAEPIKATh JIHIIb OCHOBHBIE KJIFOUEBbIE IIO3ULIH), HO IIPU 3TOM
MO3BOJISTFOIMM AaTh ITOJHBIA OTBET 10 BOIPOCY, MOXET ObITh TOAPOOHBIM. OOBbeM KOHCIIEKTa OTpeiesieTcs ca-
MHUM 00yYaromuMcsl.

B mpouecce paboTsI ¢ yueOHOW 1 HAYIHOI TUTEpaTypOi 00yUarOIIHIACS MOXKET:

- JleNaTh 3alUCH 10 XOAY YTEHUs B BUJE IIPOCTOrO WM Pa3BEPHYTOIO IUIaHA (CO34aBaTh MEPEUEHb OC-
HOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATH Te3KUCHI (IUTHPOBAaHUE HAaNOOJIee BaXKHBIX MECT CTaTbU MIIM MOHOTpaH, KOPOTKOE H3JI0-
’KEHHE OCHOBHBIX MbICIIEi aBTOPA);

- TOTOBUTH aHHOTALIMH (KpaTkoe 0000IIeHne OCHOBHBIX BOIIPOCOB Pa0OTHI);

- CO3/1aBaTh KOHCIIEKTHI (pa3BepHYTHIE TE3UCHI).

8. KOMILJIEKT JIMHEH3UOHHOI'O U CBOBOJHO PACITPOCTPAHAEMOI'O
ITPOI'PAMMHOI'O OBECIIEYEHUMSA, B TOM YUCJIE OTEYECTBEHHOI'O ITIPOU3BOJ-
CTBA

l'[epequL JIMEH3UOHHOI'0 IMPOrpaMMHoOro odecreyeHust

- Windows 10 Home Get Genuine JIunensus Ne 66159871 ot 11.12.2015 OPEN 96166520ZZE1712

- Microsoft Office 2007 Russian Aca-demic OPEN No Level JIunensus Ne46119008 Ot 11.11.2009
OPEN66108930ZZE1111

- Windows 8.1 Pro-fessional JIunensus Ne 64865570 ot 05.03.2015 OPEN 948544747ZE1703

- Office Standard 2013 JIunensus Ne 6400963 1ot 28.08.2014 OPEN 940142247Z7ZE1608

l'[epequL CcBOOOTHO PacCpoCTpaHsACeMOro nmporpaMmMHoro ob0ecrieueHust

-Google Chrome CBob6osmHo pactipoctpansieMoe [10, mutiensust freeware

- Unreal Commander CBoOo;1HO pactipo-ctpansiemoe [10, nuiiensus freeware

- Adobe acrobat reader CB0OOIHO pacrpocTpaHsIieMoe IPOIPHETAPHOE MPOrPAMMHOE 00eCTICUeHHE

Iepeuenb MporpaMMHOro odecnevyeH st 0Te4eCTBEHHOT0 MPOM3BOJICTBA

- 7-zip Coboanopacnpoctpansemoel 10, GNU Lesser General Public License

- Dr. Web Jlorosop Ne PI"'01270055 ot 27.01.2020

-YandexBrowser CBo6oaHo pactpoctpassemoe [10

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOINUMASA JJ151 OCYHIECTBJIE-
HUSA OBPA30OBATEJIBHOI'O MPOLHECCA IO JAUCIUAIIJIMHE

Y4eOHble ayAUTOPHHU [1JIsl IPOBeeHNs Y4eOHbIX 3aHATHI - OCHALEHbI 000PYAOBAHUEM U
TEXHUYECKUMH CPEICTBAMH OOyUEHHUS.

ITomenenue AJisi CAaMOCTOATEIBLHOM PadOTHI — OCHAIIEHBI KOMIIBIOTEPHON TEXHUKOM € BO3-
MO>KHOCTBIO MOIKITIIOYeHHUs K ceTH "MHTepHeT" u obecriedeHrneM JOCTyIa B 3JIEKTPOHHYIO HH(opMaIu-
OHHO-00pa30BaTeNIbHYI0 cpey OpraHu3anuy.

OCHaIJ_ICHHOCTB " ajipecC IMOMEIICHHU I

HanmeHnoBaHue nmomenieHnit Anpec (MeCTOIOIOKEeHNE)
TIOMEIICHUI




Aynuropus Ne 163 YueOHast ayauTopus IJIsl POBEACHUS 3aHATUH JICKITMOHHOTO THIIA,
3aHATHI CEMUHAPCKOTO THIIA, KYPCOBOTO TPOEKTUPOBAHUSI (BBITOJHEHUSI KYPCOBBIX padoT),
IPYIIOBBIX X HHAMBUIYAIBHBIX KOHCYJIBTALNN, TEKYIIET0 KOHTPOJIS U IPOMEKYTOYHOH at-
TECTallM1, YKOMIUIEKTOBaHHAsl CIIELHAIN3UPOBaHHON Mebenblo (pabodyee MeCTo mpenojaa-
BaTeJIsl, CTOJIBI, CTYJIbS, JOCKa, TPUOYHA).

Texunueckue cpencrsa o0ydeHUs:: HAOOP IEMOHCTPAILIMOHHOTO 000PYAO0BaHUs (IIPOCK-
LMOHHBIA 9KpaH, MPOEKTOp, HOYTOYK (TepeHoCcHOi1)), TeneBu3op (1); yueOHO-HArIsAHbIC
mocobus, obecreunBaloie TEMaTHYSCKUE WLUTIOCTPAIMH, COOTBETCTBYIOMIHNE PabOInM
TIporpaMMaM AUCIUIUINH -TUIaKaTH (TIEPEHOCHBIE).

MS Windows 7 OEM SNGL OLP NL Legalization GetGenuine wWCOA Cuer Ne1834 ot
16.03.2010 OO0 «tOxnast CodrepHas kommanus»; OpenOffice CroGomro pacmpoctpa-
msiemoe T10, smmersust Apache License 2.0, LGPL; Adobe acrobat reader Cso6oxHo pac-
IpocTpaHseMoe ponpueTapHoe nporpaMMHoe obecnedenue; Z0om Tapud bazoseiii CBo-
6oaHo0 pacnpoctpansiemoe 110, ZoomVideoCommunications, Inc.; Skype Co6oaHo pac-
IpocTpaHsieMoe MponpHreTapHoe nporpaMmHoe obecriedenue; Yandex Browser CBobogHO
pacnpoctpansemoe 10

346493, PocToBckast 00-
nacth, OKTIOpbCKHU paiioH,
1. [lepcuanosckuid, yi. Kpu-

BOIIUIBIKOBA, oM Ne 28

Aynuropus Ne 317 YyeOnas ayauTopust Ui IPOBEACHHS 3aHATHH CEMHHAPCKOTO TUIIA,
KypCOBOT'O IIPOEKTHPOBAHMS (BBIMOJIHEHHE KYPCOBBIX PadOT), TPYIIIOBBIX M HHAWBUIYallb-
HBIX KOHCYJBTalMH TEKYIIETO KOHTPOJII W MPOMEXYTOUHOW artTtectarmu; JlabopaTtopus
MHUKPOOHOJIOTHH, MUKOJIOTHH W BHpycosoruu; JlabopaTopus MHKpOOHOIOTHUECKOH 6e3-
OTIACHOCTH CBHIPBSI ¥ IPOJYKTOB )KUBOTHOTO M PACTHTEIBHOTO ITPOUCXOKACHHSA, YKOMIUIEK-
TOBaHHAs CHEHUATM3UPOBAaHHON MeOeIbIo (pabouee MECTO PETIOAaBATENs, CTOIIBI JJIEKTPH-
¢unmpoBanHbIe TabopaTopHBIE(6), CTYNIBA TabopaTopHbie (18), mocka memoasi(1)).

TexHn4eckue cpeacTBa O0YUIEHHS: CIIEINATN3UPOBAHHOE YaeOHOE 000PYAOBAHHUE - MUK-
pockombl (15); yueOHO-HATJISAHBIC MOCOOUsT 00CCICUYUBAIOIINE TEMATHUSCKUE HILTIOCTPA-
LM, COOTBETCTBYIOIE pa00UYUM NporpaMMaM JTUCHHILIMH - TAOJUYHBIN MaTepHal

346493, PocToBckast 00-
nacth, OKTIOpbCKUI paiioH,
n. [lepcuanoBckui, yi.
IIkonwsHas, oM Ne 30

Aynutopus Ne 319 IlomerieHue A1l caMOCTOSITEIBHOM pabOThl 00YUYAIOIIUXCS, YKOM-
IUIEKTOBAHO CIICIUATU3UpOBaHHOM Mebebio (1ukad (1); crons (2); cTybs (6)).

TexHuueckue cpeacTBa 00ydeHus: Habop TEMOHCTPAIIMOHHOTO 000PY/JOBAHUS - KOMITb-
1otep (1) c BO3MOXKHOCTBIO TOAKITIOUCHHUS K ceTH «VIHTEpHET», JOCTYII B 3IEKTPOHHYIO MH-
(opMmanmoHHO-00pa3oBaTeNpHy0 cpeny opranmzanuu, MOY Kyocera A4 FC - 1120 MFP
(mpuHTED, CKaHEP).

MS Windows 7 OEM SNGL OLP NL Legalization GetGenuine WCOA Cuet Nel1834 or
16.03.2010 OO0 «tOxnas CodreepHas komnanus»; Office Standard 2019 ®T'BOY BO
Jouckoii 'AY 0005644022 4100106435 AAD-26770;; Adobe acrobat reader CoGoaHo
pacmpocTpaHseMoe MPOIpUETapHOe MporpammHoe obecneueHue; Z00m Tapud baszossrii
CeoGoano pacrnpoctpansemoe I10, ZoomVideoCommunications, Inc.; Skype CsoGosano
pacmpocTpaHsieMoe IpoNpHeTapHOe MporpamMmHoe obecredenue; Yandex Browser Cso-
6oau0 pacnpocrtpansemoe I[10; Dr.Web lorosop Ne PT'A12110020 ot 25.12.2023 mexmy
®I'BOY BO «Jlouckoii TAY» u 000 «kKOMITAHUA I'DHJIAJIb®»; 7-zip CroGoaHO pac-
npoctpansiemoe I10, GNU Lesser General Public License; Yandex Browser Co6omHo pac-
npoctpansemoe 110; JlabopaTopust MMUC «Ilnamb» Joroop Ne 1944-23 ot 26.10.2023
Mexny OI'BOY BO «Jouckoit TAY» 1 OO0 «JlabopaTopus MMUC»

346493, PocToB-
ckas obmactb, OKTAOpbCKHiA
patioH, 1. IlepcuanoBckuii,
yi. KpuBombikoBa, oM Ne

30

Aynutopus Ne 319a VueOHas aymuTOpHs s IPOBEISHUS 3aHATHI CEMUHAPCKOTO THTIA,
KypCOBOTO IIPOEKTHPOBAHMS (BBIMOJIHEHHE KYPCOBBIX padoT), TPYIIIOBBIX ¥ WHIUBHYaJIb-
HBIX KOHCYJIbTAIM{ TEKYIET0 KOHTPOJISI U IPOMEKYTOYHOM aTTeCTalluN nabo-
paropusi MUKpOOHOJIOT MU, MUKOJIOTHH M BUPYCOJIOTHH, YKOMIUIEKTOBaHHAS CIIELIHATN3UPO-
BaHHOU Me0eNbio (CTOJIBI, CTYIIbS).

TexHuueckue cpeicTBa OOyUeHHUs: HAOOP IEMOHCTPAIMOHHOrO 000pymoBaHus (CKa-
Hep(l); xommpoBanbHas MammHA(1); KOMIOBIOTEPH! (5), ¢ BO3MOXXHOCTBIO TOAKIIOYCHHS K
cetn «MIHTEpHET», IOCTYI B AJIEKTPOHHYIO HH()OPMALMOHHO-00pa30BaTENIbHYIO CpeLy Op-
raHU3alui.); CleHAIN3NPOBaHHOEe ydeOHOe 000py/JOBaHHE - CTEPHUIIbHBIN OOKC (2); BeChl
a"anuTHyeckue (2); BoasHast 6ans (1); anmapar Koxa (1); cymmnsnsnii mxad (1); Tepmocrat
(3); anmapart a1 CBEpTHIBAaHMS MUTATEIbHBIX cpel (1); TFOMUHECHEHTHBIH MUKpOCKOTI (2);
OMHOKYISIpHBIN MUKpockoT (5); neHTpudyru (4); xonoaunbHuK (1); yaeOHO-HarIA JHEIE 110-
cobust , obecrieunBaoNe TeMaTHIECKNE HIUTIOCTPALNK, COOTBETCTBYIOLINE PAab0UnM yueo-
HBIM ITPOTrpaMMaM JUCIUILIHH.

Win 10H Cuer NeAIII-0377659 ot 05.12.2019 ot Microsoft Volume Licensing Service
Center; Windows XP Home Edition Russian (OEM) Cuetr Ne 1796 ot 24.05.2007 OOO
¢upma «Maruer»; Office Standard 2019 ®I'BOY BO J[louckoit TAY 0005644022

346493, PocToB-
ckas obmactb, OKTAOpbCKHiA
paiion, n. [lepcuaHoBckui,

yi1. KpuBomisikosa, 1om Ne
30




4100106435 AAD-26770;; Adobe acrobat reader CBoGoHO pacpocTpaHseMOe IPOIpHe-
TapHoe nporpaMmHoe obecrieuenue; Z0om Tapud bazossiit CBoO0HO pacipocTpaHsieMoe
10, ZoomVideoCommunications, Inc.; Skype CBo6oaHO pacnpocTpaHseMoe IpOIpHeTap-
HOe porpamMMHoe obecrieuenue; Yandex Browser Ceo6oano pactpoctpansemoe [10; 7-zip
CeobGoano pacmpoctpansiemoe I10, GNU Lesser General Public License; Yandex Browser
CBobonHO pacnpoctpansemoe [10; Jladopatopus MMUC «ITnansr» orosop Ne 1944-23
or 26.10.2023 mexay ®I'BOY BO «lonckoit TAY» u OO0 «Jlaboparopusst MMUCy;
Dr.Web Horosop Ne PI’A12110020 ot 25.12.2023 mexxy @TBOY BO «/lorckoit TAY» n
000 «KOMITAHIA I'OHAAJIbD»

Ka6urer Ne 45 TlomemieHne Al CaMOCTOSTETFHOM paOOTHI (3JEKTPOHHBIN YUTANEHBIH
3aJ1), yKOMILIEKTOBAHO CIIEUAIN3UPOBaHHOH (Y4eOHOIT) MeOeIbIo, OCHAICHO KOMITBIOTEP-
HOMW TEXHUKOW C BO3MOKHOCTBIO NOAKITIOUEHHS K ceTH "MHTepHeT" 1 00ecneyeHo 10CTynoM
B DJICKTPOHHYIO NH(OPMaMOHHO-00pa30BaTeNbHYIO Cpely OpraHu3alyy.

Windows 8.1 JInnemsust Ne65429551 ot 30.06.2015 OPEN 95436094ZZE1706 ot Mi-
crosoft Volume Licensing Service Center; Office Standard 2013 JIuuensus Ne 65429549 ot
30.06.2015 OPEN 95436094ZZE1706 Microsoft Volume Licensing Service Center;
OpenOffice CsoGomHo pacmpoctpansiemoe I10, murensust Apache License 2.0, LGPL;
Adobe acrobat reader CroGomHo pacmpocTpaHsieMoe MPOIpHETAPHOE MPOrpaMMHOE 0bec-
[IEYECHHUE; Zoom Tapud ba3zoBrlii CBobonHO pacnpocTpaHsaeMoe 1o,
ZoomVideoCommunications, Inc.; Skype CBoGoaHO pacrnpocTpaHsieMoe MpOIpUeTapHOE
mporpaMmmHOe obecrieueHue; Yandex Browser CBoOomao pacmpoctpansemoe [TOYandex
Browser CBobogHo pacmpoctpansemoe [10; JlabopaTtopust MMUC «AC «Harpyska» [o-
roop 8630 ot 04.10.2021 mexny ®I'BOY BO «Jlonckoit TAY» u OOO «JlabopaTopust
MMMUCy; Jlabopatopus MMUC Jlexanat Jorosop Ne 773-23 ot 13.01.2023 mexny
OI'BOY BO «/lonckoit 'AY» u  OOO «Jlaboparopus MMUCy»; Jlaboparopus
MMUCIInansr»y Horosop Ne 1944-23 ot 26.10.2023 r mexny ®I'BOY BO «/loHckoi
IF'AY» u 00O «Jlaboparopus MMUCy»; Cucrema koHTEHT —(puubTparuu SkyDNS
(SkyDNS arenr) [loroBop Ne 1944-23 o1 26.10.2023 r. OO0 «Cxkait/IHC»; Dr.Web Jloro-
Bop Ne PI'A12110020 ot 25.12.2023 mexny ®TBOY BO «/onckoii TAY» u OO0 «KOM-
[NAHUA IT'OHOAJIb®»; 7-zip CBobomHO pacmpoctpansemoe [10, GNU Lesser General
Public License

346493, PoctoB-
ckast o0macth, Ok-
TAOpbCKUIl paiioH, 1.
[TepcuanoBckui,
yi.KpuBouuibsikosa,
oM Ne 27
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