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1. IEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYUYEHUSA 10O JUCHUIIVIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJIbBTATAMUN OCBOEHUA OGPA30BA-
TEJIbHOM ITPOT' PAMMBI

1.1 TInanupyemslii mporecc OOy4YeHHs IO TUCIUIUIMHE, HAPaBlieH HAa (OPMHUPOBAHHUE CIICIY-
IOIIMX KOMITETEHITHH:
O6menpodeccuonanpubie kommnereHuu (OI1K):

CrnocobeH periaTh TUIOBBIE 33Ja4d NMPO(ECCHOHANBHON NEesITeIbHOCTH Ha OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB MaT€MaTHYECKUX, ECTECTBEHHOHAYYHBIX U 00IIENpOoecCHOHATBHBIX AUCLIUILINH C
NpUMEHEHHEM HH(OPMALMOHHO-KOMMYHHKAIMOHHBIX TexHooruit (OITK-1)

NHankaTopbl JOCTHKEHUSI KOMITETEH UM

- Mcnonb3yeT 0OCHOBHBIE 3aKOHBI €CTECTBCHHOHAYYHBIX AUCIMIUINH JUIS PEHICHUS TUITOBBIX 3a-
nau npodeccuonanbroit aesrenaproctu. (OIMK-1.2).

1.2 TInanupyemMbie pe3yabTaThl OOYYEHHs MO AUCHMIUIMHE MHUKPOOHOIOTHS, XapaKTepHU3yro-
IUX 3Tallbl (bOpMI/IpOBaHI/ISI KOMHCTCHHHﬁ, COOTHCCCHHBIC C INNIAHUPYCMBIMH PC3YyJIbTaTaMU OCBOCHUA
oOpasoBaTenbHOU mporpaMmsl 1o crienuaibHocT 35.03.05CanoBoacTBo, HanpaBieHHOCTh CaloBOI-
CTBO MPEJICTABJICHBI B TA0JHIIE:

Kon [Tnanupyemble pe3yabTaThl 00y4eHHs

KOM-
Copepxanue koM- | Kox u HauMeHOBaHWE WH-

mne- dopmupyemble 3HAHUS, YMEHUS U

MeTEHIINH JUKaTOpa JOCTHKCHHUS
TEH- HABBIKU
KOMIIETEHIIUH
17041
1 2 3 4

OIIK | Cmnocoben pemats | OIIK-1.2Wcnionb3yer  oc- | 3nanue: Mopdonorus, reHeTuka, Qu-

-1 | TunoBble 3a7a4n HOBHBIE  3aKOHBI  €CTe- | 3UOJIOTHS, CUCTEMAaTUKa MPOKAPUOTHBIX
npo(eCCHOHATBHON | CTBEHHO-HAyYHBIX TUCIHH- | 1 JYKapPUOTHBIX  MHKPOOPTaHU3MOB.
JesITeIbHOCTH Ha IUIMH IS pelleHusi Tumo- | Mexanu3aMel MeTabonu3ma u mnpeoOpa-
OCHOBE 3HAHMU OC- | BBIX 3a7a4 Mpo(eccHo- | 30BaHUSI DHEPTUU MHKPOOPTaHU3MaMH,
HOBHBIX 3aKOHOB HaJIbHOU UX pOJIb B KPYroBOpPOTE€ OMOTEHHBIX
MaTeMaTHYECKHUX, NeSITEIbHOCTH. 3JIEMEHTOB, Pa3JIOKEHUU MPUPOJHBIX
€CTECTBEHHOHAYY- BelecTB. BinusiHue Ha pa3BuTHe
HBIX H O00uIenpo- MUKPOOPTaHU3MOB Pa3IUYHBIX (DaKTO-
(beccroHaIbHBIX POB BHEILIHEN CpPEBI.
JUCHUIUIMH C TIpHU- Teopernueckne OCHOBBI B3aUMOJIEH-
MEHEeHHueM  HHpOop- CTBUSL MUKPOOPTaHU3MOB IpPYr C IpYy-
MaIMOHHO- TOM.
KOMMYHHKAITMOH-
HBIX TEXHOJIOTUI Ymenue: I'0TOBUTH 1 MUKPOCKOITUPO-

BaTh IpenapaTrbl MUKPOOPraHU3MOB,
pa3nuyaTh OCHOBHBIE

IpyNIbl MUKPOOPTaHU3MOB, KYJIbTHBU-
poBaThb MUKPOOPTaHU3MBI U U3y4aTh UX.
[IpoBOAUTH KOJIMYECTBEHHBIN YUET
MHUKPOOPI'aHHW3MOB B Pa3INyYHbIX CyO-
ctparax. [losydyaTs HaKONUTENbHBIE U
YHUCTBHIE KYJIbTYpPbl MUKPOOPTaHU3MOB,
OIPEAEIATh TUTP MUKPOOPTaHU3MOB B
OuomnpenapaTax, IpOBOJUTH KaUYeCTBEH-
HBIE pEaKLUU Ha POYKTHI
MeTaboI13Ma MUKPOOPTaHU3MOB.
Hasvix: Hagvik: HaBbIkM BiajeHus me-
TOJUKAMH paboThl C MUKPOOPraHU3Ma-




MU, HaBBIKAMU YIIPABJICHUS] OCHOBHBIMH
XapaKTepUCTUKAMHU MUKPOOPTaHU3MOB.
[Ipuobperatp ONBIT B 00JIACTH MUKPO-
OMoJIOrNY, ONBIT YIPABIECHUS OCHOB-
HBIMU XapaKTEPUCTUKaMU MUKpPOOpra-
HU3MOB, UCII0JIb30BaHUSI MUKPOOHOJIO-
THYECKUX TEXHOJIOTHI B IPAKTUKE MPO-
U3BOJICTBA U N1EpepabOTKU CEIbCKOXO-
351ICTBEHHOM IIPOYKLIUH.

2. OPBEM JJUCIMIIVIMHBI B 3AYETHBIX EJUHUILIAX C YKA3ZAHUEM
KOJIMYECTBA AKAAEMUYECKUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PA-
BOTY OBYYAIOIIUXCS C ITPEINIOJABATEJIEM 1 HA CAMOCTOSTEJIBHYIO PABOTY

OBYYAIOIIUXCSH
Cemectp | Tpynoem- KonTakTHas padora ¢ npenojasarejeM |CamocrositesbHast| KonTposs| ®opma npomeixy-
KOCTh pabora, yac. TOYHOIi aTTeCTAlMHU
3.E. / gac. (3K3./3auert ¢
" IpaxkTuy. Konraxnas OLICHK./3a4eT)
Jleknnmii, |JIaGopar. .  |padora Ha mnpo-
. |3aHsTHIi,
yac. saHsTHE, | MEKYTOYHYIO
yac. aTTecTalHuIo,
yac.
3aouHas opma odyuennsi 2022 rox nadopa
3a4eT
3 3/108 4 4 4 0.2 91,8 4

3. COAEP) KAHME JUCHUIITIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM
(PA3JEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX YACOB 1 BUJ1OB YUYEBHbIX 3AHATUU

4.1 CtpyKTypa JUCHUIUIMHBI COCTOUT U3 TEM!

CTpyKTypa ¥ CUHNJIHHBI

«lMpeBpaweHme MUKPO-
opraHusmamum coeguHe-
HUW yrnepoaa».

Tema 1 Tema 2 Tema 3 Tema 4

«IIpeamer, 0OBEKTHI «Cucrematuka 1po- | «Mukpoopranusmel | «['eHeTuka MuUKpoO-
UCTOpUS Pa3BUTHA U KapHuor. U OKpYXKaolllasg cpe- | OpraHu3MOB».
3a7a4yd  MHUKpoOuono- | Metabomu3mM MHUKpO- | Jay.

ruu. buorexnonorus OpPraHU3MOBY.

MUKPOOPraHU3MOBY.

Tema 5 Tema 6 Tema 7 Tema 8

«buonornueckas puk-
calys MOJIEKYJISIPHOTO
azoTay.

«[IpeBpanienue Muk- | «[loyBeHHass  MHK-
pOOpraHu3MaMu  CO- | pOOHOJIOTHS.
CIUHEHUI a30Tay.

Tema 9
«bakTepuanpHbpie  TIpe-
HapaTI)I, I/ICHOJ’II)?)yeMI)Ie
B PACTEHUEBOJICTBEY.

3.2 COI{Cp)KaHI/IG 3aHATHH JIEKIIMOHHOI'O THIIA IO JAUCHUIIIIMHBI, CTPYKTYPUPOBAHHOC MO pa3aciiaM C

YKa3aHHuEM OTBCACHHOI'O Ha HUX KOJIUYCCTBA AKaACMHUYCCKUX YaCOB U BUI0B 3aHATHH;




HaumenoBaHue pas-
aena(reMbl) TUCHHU-

Kpartkoe conep:kanmne pa3nesia

KoJs-Bo uacoB

TUIMHBI 3204Hast
2022
Pazpean 1. Bonpoc 1. MukpoOuosiorus, BICTOpysi BOSHUKHOBEHHSI, OOBEKTHI 0,25
«[Ipeamer, 0OBEKTHI, |e€ U3yUYEHHs, OCHOBHBIC HANPABJICHUS U MEPCIEKTUBBI PA3BUTUS
UCTOPHS Pa3BUTHA U |HA COBPEMEHHOM JTarle.
3aJ1la4i MUKpoOHoJ0- |[Bonpoc 2. OCHOBHBIE TPyHIbl MHUKPOOPTaHU3MOB: aKapUOTHI,
rui. BHOTEXHOJIOTHS [TPOKAPUOTHI, SYKAPHOTHI, UX OCHOBHBIE OTIIHYHSI.
MHUKPOOPTraHU3MOBY. |Bonpoc 3.Mukpobuonorusi — ocHoBa OMOTEXHOJIOTHH.
Pasznen Bonpoc 1. IlpuHuuIbl CUCTEMaTUKH 0,5
2.«Cucremaruka POKApuOT. MeXTyHapOoIHbIC MTPaBUIIA HOMEHKIATYPHI.
MPOKApPHUOT. Bonpoc 2. Paznoobpazue noTpedHOCTH MUKPOOPraHU3MOB B HC-
MeTaboau3M MUKpPO- |TOUHUKaX NuTaHusA. CrnocoObl MOCTYIJICHUS MUTATENbHBIX Be-
OpPraHU3MOBY. IIECTB B KJIETKY. TUIIbI MUTaHUSA Y MUKPOOPTaHU3MOB.
Bonpoc 3. O6MeH BenecTB y MUKPOOPTaHU3MOB: SHEPTOIa0IINe
nporecchl (Karabonu3M) W IHEPromoTPEOJISIONINE IPOIECCH
(buocuntes).
Bonpoc 4. Ponb GpepMeHTOB B )KU3HEIEATSIBHOCTH MHKPOOpTa-
HU3MOB.
Pa3znen 3. Bonpoc 10THOIIEHNE MUKPOOPTaHU3MOB K (DPU3HUYECKUM, XHUMH- 0,5
«MUKpPOOPTaHU3MBI ¥ [4ECKUM B OHOJIOTHYCCKUM (paKTOpaM BHEIIHEH. CpPEIbI.
OKpYyXarolas cpenay. [Bonpoc 2. CUMOMOTHYECKHE, aHTarOHUCTUYECKHE U TMapa3uTH-
YEeCKHE B3aMMOOTHOIICHUSI Y MUKPOOPTaHU3MOB.
(ITpoGnemHast eKIus)
Pa3nen 4. «['enetuka [Bonpoc 1. I'eHeTnueckuii anmapat y npokapuoT. Buexpomocom- 0,25
MHUKPOOPTaHU3MOBY. |HbIC (DAKTOPBI HACIEICTBEHHOCTH — TUIA3MHU/IBI. Permukarus JTHK.
Bonpoc 2.T'eneTnueckrue U3MEHEHUSI Y MHUKPOOPTaHU3MOB: MY-
TaIuu, TpaHCPOopMaIus, TPAHCAYKIIUS, KOHBIOT AL
Bonpoc  3.DeHoTunuueckas HW3MEHUUMBOCTH: MOIUUKALNSA,
aJIanTamms.
Paznen Bonpoc 1.3HayeHne mNpeBpalleHUs YrIepOI0COAEPKaAIINX Be- 0,5
5.« IpeBpamienue IIECTB B KPYTOBOPOTE yriepoja B IPUPOAE U POJIb
MHUKpPOOPraHU3MaMHl |MHUKPOOPTaHU3MOB B paciajieé OPraHUYECKUX BEIIECTB.
COeIMHEHUH yriiepo- |Bonpoc 2.MoOJOYHOKHUCIIOE, CIIUPTOBOE OpOKEHUE, BO3OYAUTEIH,
na. 3HAUEHUE B MUILEBOI MPOMBIIIIIECHHOCTH U OBITY.
Bonpoc 3.MacnsHokucible OakTepuu W TpOLEcChl OpoKeHUus
BbI3bIBa€MbIC UMHU.
Bonpoc 4. Mukpoopranusmsl, pa3pyliaromme KieT4aTKy: a’spo-
ObI ¥ aHA3POOBI.
Bonpoc 50xucnenne MHUKpOOPTaHU3MaMU YTJIEBOJIOPOJIOB, KH-
POB, STHUJIOBOTO CIIHPTA.
Pa3nen 6. Bonpoc 1. DHeproadHEeKTUBHOCT, U HIKOJOTHYECKAsh YUCTOTA 0,5
«buonoruueckas OMOJIOTHYECKOro a30Ta.
¢bukcauusg Mmosieky-  (Bonpoc 2.CBOOOAHOXKHBYIIME a’poOHble M aHAa’pPOOHBIE A30T-
JISIPHOTO a30Tay. buKcHUpyIOIIe MUKPOOPTaHU3MBI.
Bonpoc 3. AccounaTuBHble a30TPUKCUPYIOIIUE MHUKPOOPTraHU3-
MBI.
Bonpoc 4. Cumbuotnueckast azotdukcaius y 0000BBIX U pac-
TEHUH.
Bonpoc 5. Cumbuotuueckas azotdukcaius y HeO0OOBBIX pac-
TEHUH.
Paznen 7. 0,5

Bonpoc 1.3nadueHve MUHepaIu3aluy a30TCOJEPXKALIUX OpraHH-




HaumenoBaHue pas-
aena(reMbl) TUCHHU-
ILINHDI

Kpartkoe conep:kanmne pa3nesia

KoJs-Bo uacoB

3a09Hast

2022

«IIpeBpaienne MuK-
pOOpraHu3MaMH co-
€AVMHEHUHN a30Tay.

YECKUX COCIMHEHUN.

Bonpoc 2.Bo30yautenu, XMMHU3M Ipollecca MUHEpATU3alud B
a’pOOHBIX U aHAIPOOHBIX YCIOBUSX.

Bonpoc 3. UmMmoOunu3anus a3oTa B IIOYBE.

Bonpoc 4.Ilpouecc nutpudukanuu. BozOymurenu. Perynsuus
nporecca.

Bonpoc 5.Ilpouecc neaurpudukanuu. Bo3doyaurenu. Perynsus
nporecca.

Paspex 8.
«IlouBeHHass MUKPO-
ouonorus».

Jlexyus 1
Bonpoc 1.11ouBeHHBIE MUKPOOPTaHU3MBI,
METO/Ibl OTPEAETIEHHS UX COCTaBa U aKTUBHOCTHU

Bonpoc 2. ®akropsl cpenbl, onpeensone GopMHPOBAHIE MUKPOO-
HBIX aCCOLMALIUI TTOYBHI.

Bonpoc 3. BnusiHue arpoTeXHUYECKUX MEPONPHATHIH: croco0bl o0pa-
OOTKH MOYBBI, MEJTMOPALIKS], BHECEHHE OPIraHUYE€CKUX U MUHEPAJIbHBIX
ynoOpeHuil Ha MUKpOOHOIOTHYeCKUE ITPOLECCH B IOYBE.

Bonpoc 4. Mukpooprauu3Mbl 30Hbl KOPHS M X BIMSIHUE HA PACTEHUS.

0,5

Paznen 9
«bakTepuanbHble mpe-
naparbl, UCIIOJIb3YyEMBIC
B PaCTEHUEBOJICTBEY.

Jlexyus 1

Bonpoc I DundutHas Mmukpodaopa u e€ BIUSIHUE HA PACTCHHUS.
Bonpoc 2. MukpoOHble 3eMieyno0puTenbHble Tpenaparbl U uxX 3¢-
(hEeKTUBHOCTE.

Bonpoc 3 Ucnonb3oBaHHe acCOLMATUBHBIX OAKTEPHUHl A/l OBOLIHBIX
MOJIEBBIX KYJBTYp: arpodul, GpraBoOakTepuH, pOU30apruH.

Bonpoc 4. Tlpenapatsl GakTepuaqbHOr0, TPHOHOTO, BUPYCHOTO TPOMUC-
XOXAEHHs AN 3amuThl pacteHuil. Ilpemmymectsa Ouonpenaparos
nepea XuMMICCKUMHU CpeACTBaAMU 3alllUThI paCTeHI/Iﬁ.

0,5

UTOrO

3.3 Coznep:xanue 1a00paTOPHO-TIPAKTHUECKUX 3aHATUH 1O JUCHUIUIMHE, CTPYKTYPHUPOBAHHOE
10 pa3JiesiaM ¢ yKa3aHUEM OTBEJEHHOI0 Ha HUX KOJIMYECTBA aKaJeMUYECKHUX YacOB M BUJIOB 3aHSATHUH:

‘ HanmenoBanue |

Nt 1 Ha3BaHHe CEMMHAPOB / NPAKTHYECKHX 32- \ Bun teky- \ Ko.z1-Bo yacos




pasjeiia (TemMbl) HATHH / 1a00paTOPHBIX padoT 1Iero KoH-
AUCHHILIMHBI JIeMeHThI NPAKTUYECKOI MOAT0TOBKH TpoJist 3a04Has
2022
Pazpea 1. IIpakTH4yeckoe 3ansaTHe Ne 1 Ompoc, Bo-
«IIpemmer, 00B- |MukpoOHoIorHIecKas 1adopaTopus 1 e 3agaun. TexHuka 6e3-|mpoc Ha
eKTBI, HICTOPHS |OMAacHOCTH B JIAOOPAaTOPHU. Y CTPOUCTBO MUKPOCKOIA U OCOOEH-|KOJUIOKBH-
pa3BUTHUSA U HOCTH paboTbl ¢ HUM. MUKpOOHOJIOrHYeCKHe METOIBl HCCIEeN0-yMe
3aJjaud MUKPO- |BaHMA.
omnonorun. buo- 04
TCXHOJIOT s IIpakTH4yeckoe 3aHATHE 3aHATHE Ne 2 ’
MHUKpOOpranus- |Mopdomorus 6akrepuii. OCHOBHEIE
MOB. ¢opmbl OakTepuii. TeXHUKA NPHUTOTOBICHUS M OKpAIIUBAHUS
npenapaToB IPOCTHIM METOIOM.
DJIeMEHTHI MPAaKTHIECKON TOATOTOBKH: OTpaboTKa
TEXHUKU NIPUTOTOBJICHUE MAa3KOB U3 IJIOTHBIX M KMIKUX KyJb-
Typ, MaTOJOTHMYECKOTO MaTepuaia, OKPackKH U MHUKPOCKOIIUS 0,5
Ma3KOB.
Pazgen 2. «Cu- |JlabopaTtopnoe 3ansaTue Ne 1 Ompoc, Bo-
cTeMaTHKa mpo- |CIo)KHele METOABI OKpackh MaskoB. Meron I'pama, MeTOApI|IpocC Ha 0,5
KapHOT. OKpAacKH Crop, Karcyn. X cymHOocTh, TEXHUKa OKpackd. Jn¢- Kommoksu-
MeTabonuzm (depeHIManys TPAINKYTHBIX U (UPMHUKYTHBIX OaKTepuil. yMe
MuKpoopranus- |([lemoBoe 3aganue)
MOB». OJeMeHTHI IPAaKTUYIECKO MOATrOTOBKHU: OTpabOTKa
TEXHUKU OKpPackh Ma3koB MeToAoM [ pama., MmeTogoM
[Temkosa
0,4
IIpakTu4yeckoe 3ansaTue Ne 2
Mopdonorusi akTHHOMHUIIETOB. MccnenoBaHue MHKpPOOpPTraHU3-
MOB Ha MOABMXHOCTb. O3HAKOMUTBCSA CO CTPOEHHEM U criocola-
MU Pa3MHOXKEHUS aKTHHOMHLIETOB PoAa
Frankia. (JIlemoBoe 3amanwe)
OJeMEeHTHI IPaKTUYECKOH MOATrOTOBKHU: OTpabOTKa
MOJTOTOBKU M1 MHKPOCKOIIMPOBAHUS MIPETIapaToB AJIs
OTpe/ieNIeHHs IOJIBMKHOCTH TPOKAPHOT.
JlabopaTopHoe 3ansitue Ne 3
O3HaKOMHUTBCA C MOP(OIOTHIECKUMH OCOOCHHOCTSIMH MHKPO-
ckomrueckux rpubos: Mucor, Aspergillus, Penicillium, Fusari- 05
um. ([lemoBoe 3amanue) '
DNeMeHTHI MPaKTHYECKOH TOATrOTOBKHU: OTpaboTKa
TEXHUKH IMOATOTOBKHW U MUKPOCKOIIMPOBAHUWA NPCIIapaToOB 3yKa-
PHOT.
Paznen IIpakTuyeckoe 3ansaTue Ne 1 Ompoc. 0,5
3.«Muxkpoopran |Crepunuszanus, 1e3uHPEKIUs. Bompoc Ha
HU3MbI U dusnyeckre 1 XUMHUYECKHE METO/JIbI CTCPUIINU3AI[UU.
OKpy>Karomas (ITpoGremHOE 3aHSTHE). KOHTPOJIb-
cpena». OJeMEeHTHI IPaKTUYECKON MOArOTOBKM: OTPadoTaTh HOH paboTe
METOABI TOATOTOBKH K CTEPUIIM3ALUK J1a0OpaTOpHOW MOCY[IH,
MUTATENLHBIX Cpell. 3HAKOMCTBO C 00OPYJOBAaHHEM HCIONb3Yye-
MBIM JIJIsl CTEPUIIM3ALMH U IPUHLHUIIAME UX PaOOTHI.
Pazgen 4. «l'e- |IIpakTuyeckoe 3ansaTue Ne 1 Ompoc, Bo-
HeTUKa MUKpO- |KylnbTHBHpOBaHHE MHUKPOOPraHU3MOB (a3po0OB M aHa’pOOOB) B[IpPOC HA
OpraHu3MoB». |1abopaTOpHBIX ycioBuAX. Kiaccupukanus NUTATENbHBIX CPEJ,|KOJUIOKBH- 0,5

Tpe6OBaHI/I$I MPpEABABIIACMBIC K HUM.




HaumeHnoBanue
pazneiia (TeMbl)
JUCIUILINHBI

Ne y Ha3BaHHe CEMHHAPOB / IPAKTHYECKHUX 3a-
HATHH / 1a00pPaTOPHBIX PadoT
DJIeMeHThI IPAKTHYECKOIl MOAT0TOBKH

Buna Texy-
1Iero KOH-
TpoJis

KoJs-Bo uacoB

3a04YHas

2022

DJIeMEHTHI MPAaKTHIECKON TOATOTOBKH: OTpaboTKa

METOAMKH MPUTOTOBJICHUS] MCKYCCTBEHHBIX MUTATENbHBIX Cpel
(MIIA, MIIb, MITX).

KommokBrym. OT4€T CTYAEHTOB 1O paznenam 1-4.

JlabopaTtopHoe 3aHsiTue Ne 2

Dranbl MOMYYEeHUS] YUCTON KYJIbTYphl MUKPOOPTaHU3MOB. Mexa-
HUYECKHE, PUINUCCKUM, XUMUUSCKUN 1 OMOJIOTUYSCKHE METOIbI
BBIJICJICHHSI YUCTBIX KYJIBTYp MUKpoopraHu3moB. (JlernoBoe 3a-
JaHue).

DJIEMEHTHI MPAKTUYECKON IMOATOTOBKU: 0TpabOTKa

METOJIa BBIJCICHUS YUCTON KYJIbTYPhl MUKPOOPTaHU3MOB

W3 TIOYBBI, 3epHA, BO3yXa.

JlabopaTtopHoe 3ansitue Ne 3

KonmmuecTBeHHBIN yU€T MUKPOOPTaHU3MOB B 00BEKTaX BHEIITHEH
cpenpl. XapakTepucTuka Kojonuid. ([lemoBoe 3amanue).
DeMeHTHI MPaKTUYECKO# MOArOTOBKHU: OTpaboTKa

metoaukn yuéta KOE B 1 r/M®; orpaboTka

METOAMKH IlepeceBa OMOMACCHI Ha IUIOTHBIE U KHUIKUE
MMUTATCIbHBIC CPEABI.

JlabopaTtopHoe 3ansiTue Ne 4

KynbrypanbHble cBOHCTBa

MHUKPOOPraHu3MoB. O3HAKOMUTBCS C XapaKTEPOM POCTa MUKPO-
OpPraHU3MOB B JKUIKHX M Ha IUIOTHBIX MUTATEIbHBIX Cpelax.
(HenoBoe 3ananue).

DNeMEeHTHI MPAaKTUIECKON TOATOTOBKU: OTPabOTKa

METOAMKH MEpPECEeB YHUCTOH KyNbTyphl MHKPOOPTaHHU3MOB Ha
muddepeHnnansHo-mMarnoctuueckie cpeasl: MIDK, monoko,
cpensl ['uca, Hb.

IIpakTHyeckoe 3ansiTe Ne 5

Buoxumuyeckue cBolicTBa MUKpoopraHu3moB. [IpuHnun onpe-
JIeNIeHNs BUJa MUKPOOPTraHU3MOB.

OneMeHThI MPaKTUIECKOM MOATOTOBKM: OTpabOTKa

METOAMK Y4éTa (PEpMEHTATHBHOW aKTUBHOCTH MHKPOOPTaHU3-
MOB; 3HaKOMCTBO C OIIPEIEIUTEISIMA BUa OakTepuil u ocoOeH-
HOCTH paOOThI C HUMH.

KontponbHas paboTa, YCTHBIH ONpOC 1O TeMaM JabopaToOpHBIX
3anHsaThi Ne 6-11.

yMe

0,2

0,5

0,2

0,2

Pazpean 5.
«IIpeBpaienue
MHUKpPOOpPTaHHU3-
MaMH COE1HE-
HUH yriepoaa

JlabopaTopHoe 3ansitue Ne 1

CrupToBOe U MacisHOKKCIIOe Opokenne. IIpoBecTH MHKPOCKO-
MAYECKOE MCCIICIOBAaHUE NPOXOKEH 1 OakTepuid poa
Clostridium, BeI3bIBarOIINX MACTSTHOKHUCIIOE OPOXKECHHUE.
DJeMeHThI MPAKTUIECKO# MOATOTOBKU: OTpabOTKa

METOMK: MUKPOCKOITUPOBAHUS MACIISTHOKHCIIBIX OaKTEpHi;
KaueCTBEHHBIX PEaKIUii 00HAPYKECHHUS ITUIOBOTO

CIHUPTA U MACJISIHOW KHUCIIOTHI.

JlabopaTopHoe 3ansiTne Ne2
MOJIOYHOKHKCIIOE ¥ NPONUOHOBOKKCIOE Opoxenue. IlpoBectn
MHUKPOOHOJIOrMYeCKHH aHaJIU3 CHIIOCA, MOJIOYHOKHCIIBIX

Onpoc, Bo-
Ipoc Ha
KOJUTOKBH-

yme

0,2

0,2




HaumeHoBanue Nt 1 Ha3BaHHe CeMHHAPOB / IPaKTH4YeCKHX 3a- | Bux reky- | Kou-Bo yacos
pasjaena (TeMbi) HATHI / 1a00PATOPHBIX PaboT IEero KOH-
AMCIHILTHHBI DJIeMeHThI IPAKTHYECKOIl MOAT0TOBKH QI 3204Has
2022
poAyKToB. ([emoBoe 3amanmne).
DJeMeHTHI MPaKTUYECKO# MOATOTOBKU: OTpaboTKa
METOAMK: MHKPOCKONHMPOBAHHS  MOJIOYHOKUCIBIX OaKTepHid;
KaueCTBEHHBIX peaKiuii 00HapyKeHUSI MOJIOYHOW U
MPOMMOHOBOW KUCIIOT.
IIpakTu4yeckoe 3ansaTue Ne 3 05
Oxucnenue u cOpaxxuBanue kineryatku. COpaxuBaHue MEKTUHO- '
BBIX BEILIECTB.
DJIeMEHTHI MPaKTHIECKON TTOATOTOBKH: OTpabOTKa
MHUKPOCKOITUYECKOTO HCCIICAOBAHHS  LIEJUTI0JI030pa3iiaraloimx
Oaktepuil u OakTepuil, cOpaXXKMBaIOUIMX MEKTUHOBBIC BEIIECTBA;
METOIMKH IOTYYeHHs HAKOIMHMTEIBHBIX KYJIbTYpP LEIUTI0I030pa3-
nararomux Oaktepwii M 0akTepuili cOpaXMBAIOIINX TMEKTHHOBBIC
BEIIECTBA.
Paspeu 6. JlabopaTopHoe 3ansitue Ne 1 Ompoc, Bo- 0,7
«buonorunueckas| A30TPUKCHPYIOIIHE MHKPOOPTaHU3MBI. npoc Ha
¢duKcanys MO- | DJIEMEHTHI MPAKTHYECKOH OATOTOBKU: OTpaboTKa KOJUTOKBH-
JEKYISIPHOTO  |MHUKPOCKOIIMYECKOTO MCCIIeIOBAaHUS MUKPOOPTaHU3MOB yMe
a3oTay. pona Azotobacter, Rhizobium, unano6akrepuii. OtpaboTka Me-
TOMAOTIPEACIICHUS aKTUBHOCTH KITyOCHBKOBBIX OaKTECPHIA.
Paznen 7. JladopaTtopHoe 3ansitue Ne 1 Ormpoc, Bo- 1
«[IpeBpamenue |[Iporeccsl aMMOHUHUKALINY. IIpoC Ha
MHKPOOPTaHH3- |DJIEeMEHTHI IPAKTUUYECKOW HOATOTOBKH: OTPadOTKa KOJUTOKBH-
MaMH CO€JIHEe- | MUKPOCKOIIMYECKOTO UCCIICAOBAHNS aMMOHU(PHUIUPYIOINX yMe
HUH a30Tay. OakTepuii: a’po0oB, aHa’POOOB, (PaKyIbTATUBHBIX aHAIPOOOB.
OtpaboTKa METOJIOB ONPEICNICHNs] aMMHaKa, CEpOBOI0OPO/Ia, 0.5
MHJI0JIA.
Pazpen 8. IIpakTu4yeckoe 3ansiTue Ne 2 Ormnpoc, Bo-
«[louBennas ITpoueccsl HUTpUDUKALMH, TEHUTPUDUKALIIH. npoc Ha
MHUKpPOOHOIIO- | DJIEeMEHTHI IPAKTUYECKOW TIOATOTOBKH: OTpaboTKa KOJIJIOKBH-
THSD MHKPOCKOITMYECKOTO UCCIICAOBAHUS HUTPH(DUKATOPOB. yme
OtpaboTKa METOJIOB OIpEIeICHUS] HUITPUTOB, HUTPATOB.
Paszgen 9 IIpakTuuyeckoe 3ansaTue Ne 1 Ormnpoc, Bo- 0,5
«bakrepuans-  |[IpoBepka THTpa OaKTEpUATBHBIX MIPENAapaToB, HCHOJIB3YyEMbBIX B|IIPOC HA
HEIE TIperapaThl, [pacTeHueBoicTBe.(LlemoBoe 3aganme) KOJUTOKBH-
WCTIONBb3YeMbIe B|DJIEMEHTHI IPAKTUUECKOW MTOATOTOBKH: OTpaboTKa yMe
pPacTeHHEBO/- | METOJa ONPEIEICHHUs TUTPA OaKTepHUAIBHBIX IPENaparTos.
CTBE».
KomnokBuym. OT4€T CTYEHTOB 1O TeMam 5-9
HToro 8




3.4 CopnepxaHue CaMOCTOSITEILHOH padOTHl 0Oydalomuxcs MO0 AMCHUILIMHE, CTPYKTYPUPOBAaHHOE TI0
paszenaM ¢ yKa3aHHEM OTBEJEHHOI'O Ha HUX KOJIMYECTBA aKaJeMUYECKHX YacOB U BHJIOB CaMOCTOSITEIBHOM pa-

OOTEHI:

HaumenoBanue pasgeJia

KoJ-Bo yacoB

Bun camocTosiTeIbHOM paGdoThI 3a04Has
(TeMbI) TUCHUITHHBI
2022
Paznen 1.«lIpemmer, oOwexTsl,|IloaroToBka k ompocy. [lomroroska k mabopaTopHbIM pabo- 10,5
WCTOpHUS pasBUTHA W 3afaud|TaM. [loAroToBKa K KOJUIOKBUYMY, KOHTPOJIEHOW padore,
MuKpoOuonornu. buotexHono-|3auéry.
TUsl MUKPOOPTaHU3MOBY.
Paznen 2. «Cucremaruka mpo-|IlogroroBka k ompocy. Ilogroroska k gabopaTopHbIM pado- 10,5
KapuoT. MeTtabonn3M MHUKpoOp-|TaM. [IoAroToBKa K KOJUIOKBUYMY, KOHTPOJIBHOH pabore,
TaHU3MOBY. 3a4éTy.
Paznen 3.«Muxpoopranusmel u |[logroroeka k ompocy. Ilogroroska k gsabopaTopHsIM pado- 10,5
OKpY>Karomas TaM. [loAroToBKa K KOJUTOKBUYMY, KOHTPOJIBHOH padoTe,
cpena». 3a4€Ty.
Paznen 4. «['eneruxa mukpoop-|IlogroroBka k nabopatopHeiM pabotam. IloaroroBka K 10,5
TaHU3MOB). ompocy. [loaroroBka K KOJJIOKBUYMY, KOHTPOJIEHOH padoTe,
3a4€TYy.
Pasnexn 5. «IIpespamenue muk- |[logrotoBka k mabopatopHsiM pabGortam. I[loaroroBka k 10,5
poopraHu3MamMu coeiuHeHn  |ompocy. [ToAroToBKa K KOJUIOKBUYMY, 3aU€TYy.
yriaepoja
Pa3nen 6.«buonoruueckas ¢uk-|[logrotoBka k madopatopHsiM pabortam. I[loarororka k 10,5
canusi MOJICKYJISIPHOTO a30Tay. |onpocy. [ToaroToBka K KOJIOKBHYMY, 3a4€TY.
Paspea 7. «Ilpe IloororoBka k maboparopHbiM padoraM. lloaroroBka k 10,5
BpalleHne MUKPOOPTaHu3MaMu |orpocy. [loaroToBka K KOJUIOKBHYMY, 3a4ETY.
COEJIMHEHMI1 a30Tan.
Paznen 8. IMoxroroBka k JsabopatopHbiM paboram. IloaroroBka k 12,3
«IlouBenHast MuKpoOHosorus» |ompocy. IloaroroBka K KOJUIOKBUYMY, 3a9ETy
Paznen 9 IloororoBka k maboparopHbiM padoraM. IloaroroBka k 10
«bakrepuanbHbie ipenaparbl, |onpocy. [IoAroToBKka K KOJIJIOKBHYMY, 3a4ETY
UCTIONB3YeMbIE B PaCTEHUEBOJ-
CTBEY.
KonTpoan 4
KoHTakTHBIE Yackl HAa IPOMEKYTOUHYIO ATTECTAIHIO 0,2
HTtoro 96

4. IEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHMSI U1
CAMOCTOATEJBHOU PABOTHI OBYHAIOLIUXCA ITO IUCHUIIJIMHE
CamocrosTenbHas paboTa 00y4aonmxcs o JUCHUIUIMHE 00eCIeUnBaeTCs:

Ne pazgena nucuuniau-
Hbl. Buja camocrosn-
TeJbHO# padoThl

HanmenoBanue
Y4€e0HO-MeTOTUYECKHX MATEPHAJIOB

KoanuecTrBo B 0MdJIHOTE-
Ke / ccbliaka Ha OBC

Pazpen 1. «IIpeamer,

OOBEKTHl HCTOPHSA, pa3-
BUTHUS M 3a7a4d MHUKPO-
ouonoruu. buorexHo
JIOTHSI ~ MHKPOOpPTaHH3-
MOBY.

Kopocrenépa, JI. A. OCHOBBI PKOJIOTMH MUKPOOPTaHU3-
MoB : yue6Hoe mocobue / JI. A. Kopocrenéra, A. I'. Ko-
maeB. — Cankrt-IletepOypr : Jlanp, 2022. — 240 c. —
ISBN 978-5-8114-1400-0. — TekcT : 3MeKTPOHHBI //
Jlans : anexTpoHHO-0MOMMOTEYHAs cucTtema. — URL:
https://e.lanbook.com/book/211103 — Pexwum mocrymna: s
aBTOPU3. [10JIb30BATENEH. .

https://e.lanbook.com/

book/211103

Caxaposa, O. B. O6mas Mmukpo6uonorust u o0uias caHu-
TapHasi MUKpoOHosorus : yuedHoe nocobue / O. B. Ca-
xapoBa, T. I'. CaxapoBa. — 2-e u3a., ucnp. — CaHKT-
[TeTepOypr : Jlans, 2022. — 224 ¢. — ISBN 978-5-8114-
3798-6. — TekcT : >neKTpoHHBIH // JIaHb : 3IEKTPOHHO-
O6ubnMoTeYHas CUCTEMA.

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



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

Ne pazaesia AuCHUIIN-
HbI. Buj camocros-
TeJbHOW padoThI

HanmeHnoBanue
Y4e0HO-MeTOANYeCKHX MATEPHAJIOB

KoamuecTrBo B 0M0JIHOTE-
Ke / ccpliaka Ha OBC

— URL:
https://e.lanbook.com/book/206942. — Pexum nocryna:
JJIA aBTOPU3. MOJIb30BaTelIEH .

®apHues A. T.
[TouBeHHass MUKpOOHOJIOTHS : Y4eOHOE TTocoOue Il BY-
308/ A. T. @apuues, A. X. Ko3sipes, A. A. Cabanosa. -
3-e m31., crep. - Cankr-IlerepOypr : Jlanp, 2025. - 140 c.
- Knura u3 xostekunu Jlanp - Betepunapus u cenbckoe
xosstiictBo. - URL: https://e.lanbook.com/book/454481. -
ISBN 978-5-507-49341-8. - Tekcr : 27IeKTPOHHBIA. .

https://e.lanbook.com/
book/454481

®apuues, A. T. Mukpoobuonorus. JlaboparopHslii Ipak-
tukym / A. T. @apuues, A. X. Ko3sipes, A. A. Cabano-
Ba. — Cankr-IletepOypr : Jlanp, 2022. — 152 ¢. —
ISBN 978-5-507-44486-1. — Tekcr : »1neKTpOHHBIH //
Jlanp : anmekTpoHHO-OMOIMOTEUHas cuctema. — URL:
https://e.lanbook.com/book/260843. — Pexum mocryna:

JUISl aBTOPH3. TOJIb30BATEIIEH.

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

Pa3gen 2. «Cucrema-
THKa MPOKAPHOT.
MeTabonu3smM MUKpPO-
OpPTaHHU3MOBY.

Caxapoga, O. B. O6mmass MUKpOOHOJIOTHS 1 00IIIast CaHu-

TapHasi MUKpoOuosorus : yuyeOHnoe mocooue / O. B. Ca-
xapoBa, T. I'. CaxapoBa. — 2-¢ u3a., ucnp. — CaHKT-
[TeTepOypr : Jlans, 2022. — 224 ¢. — ISBN 978-5-8114-
3798-6. — TekcT : anekTpoHHbIN // JIaHb : AJEKTPOHHO-
OoubnmoTeyHas cucremMa.

— URL:

https://e.lanbook.com/book/206942. — Pexum noctyna:
AJIL aBTOPU3. MoJb30BaTeNeH .

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

Pazgen 3. «Mukpoopra-
HU3MBI U

OKpy>Karouias

cpenar.

Kopocrenépa, JI. A. OCHOBBI PKOJIOTMH MUKPOOPTaHU3-
MoB : yue6Hoe mocobue / JI. A. Kopocrenéra, A. I'. Ko-
maeB. — Cankrt-IletepOypr : Jlanp, 2022. — 240 c. —
ISBN 978-5-8114-1400-0. — TekcT : 3IeKTPOHHBI //
Jlanb : anexTpoHHO-0MOMMOTEYHAs cuctema. — URL:

https://e.lanbook.com/book/211103 — Pexum mocryma: s
ABTOpPU3. H0JIb30BATENEH

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

Caxapoga, O. B. O61m1ast MUKpOOHOJIOTHS 1 00IIIast CaHU-
TapHas MUKpoOuosorus : yuyeOHoe mocooue / O. B. Ca-
xapoBa, T. I'. CaxapoBa. — 2-¢ m3x., ucnp. — CaHKT-
[TetepOypr : Jlans, 2022. — 224 ¢. — ISBN 978-5-8114-
3798-6. — TexkcT : >neKTpoHHBIH // JIaHb : 3JIEKTPOHHO-
OoubnuoreyHas cucrema.

— URL:

https://e.lanbook.com/book/206942. — Pexum nmoctyna:
JUIs1 aBTOPH3. MOJIb30BATEIIEH .

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

®apHues A. T.
[TouBeHHass MukpoOuosorus : yuebHoe nocodue ajs By-
308/ A. T. @apuues, A. X. Ko3sipes, A. A. CabaHosa. -
3-e u3n., crep. - Cankr-IlerepOypr : Jlans, 2025. - 140 c.
- Knura u3 komnekuun Jlans - BetepuHapus u cenbckoe
xo3stiictBo. - URL: https://e.lanbook.com/book/454481. -

https://e.lanbook.com/
book/454481



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

Ne pazaesia AuCHUIIN-
HbI. Buj camocros-
TeJbHOW padoThI

HanmeHnoBanue
Y4e0HO-MeTOANYeCKHX MATEPHAJIOB

KoamuecTrBo B 0M0JIHOTE-
Ke / ccpliaka Ha OBC

ISBN 978-5-507-49341-8. - TekcT : 3JIEKTPOHHBIH. .

Pasgen 4. «['eHeTHka
MHKPOOPTaHU3MOB.

Caxapoga, O. B. O6m1ast MUKpOOHOJIOTHS W 00IIIasi CaHU-

TapHasi MUKpoOuosorus : yuyebnoe mocodue / O. B. Ca-
xapoBa, T. I'. CaxapoBa. — 2-¢ 3., ucnp. — CaHKT-
[TeTepOypr : Jlans, 2022. — 224 ¢. — ISBN 978-5-8114-
3798-6. — TekcT : anekTpoHHbIN // JIaHb : 3JEKTPOHHO-
OoubnmuoTeyHas cucrema.

— URL:

https://e.lanbook.com/book/206942. — Pexum nocryna:
JJIA aBTOPU3. MOJIb30BaTelIEH .

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

Paszpen 5. «lIpespame-
HHE€ MHKPOOpPraHU3Ma-
MH CO-

€IMHEHUH yriepona

Kopocrenépa, JI. A. OCHOBBI PKOJIOTMM MUKPOOPTraHU3-
MOB : yueOHoe rocobue / JI. A. Kopocrenépa, A. I'. Ko-
miaeB. — Cankr-IlerepOypr : Jlanp, 2022. — 240 ¢. —
ISBN 978-5-8114-1400-0. — Tekcr : »neKTpOHHBIH //
Jlans : anexTpoHHO-0MOMMOTEYHAs cuctema. — URL:

https://e.lanbook.com/book/211103 — Pesxum mocryna: mis
ABTOpPU3. H0JIb30BATENEH

https://e.lanbook.com/

book/211103

Caxaposa, O. B. O6miast MukpoOuoiorust 1 o01iasi CaHu-
TapHasi MUKpoOHosorus : yuebHoe nocobue / O. B. Ca-
xapoBa, T. I'. CaxapoBa. — 2-¢ m3x., ucnp. — CaHKT-
[TetepOypr : Jlans, 2022. — 224 ¢. — ISBN 978-5-8114-
3798-6. — TexkcT : >neKTpoHHBIH // JIaHb : 37IEKTPOHHO-
OoubnuoreyHas cucrema.

— URL:

https://e.lanbook.com/book/206942. — Pexum mocTyma:
JUIs1 aBTOPH3. TOJIb30BATEIIEH .

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

dapHuesB A. T.
[TouBenHass MUKpoOHOIIOTHS : ydyeOHOE TTocoOue I BY-
30B/ A. T. @apumuesn, A. X. Ko3sipes, A. A. CabaHoBa. -
3-e u3n., crep. - Cankr-IlerepOypr : Jlans, 2025. - 140 c.
- Kanra u3 komnexkuuu Jlans - Berepunapus u cenbckoe
xo3stiictBo. - URL: https://e.lanbook.com/book/454481. -
ISBN 978-5-507-49341-8. - TekcT : 3eKTPOHHBIH..

https://e.lanbook.com/
book/454481

Pasnea 6. «buomornye-
ckasi (puKcamus MOJIEKY-
JISIPHOTO a30Tay.

Kopocrenépa, JI. A. OCHOBBI PKOJIOTMH MUKPOOPTaHU3-
MoB : yue6Hoe mocobue / JI. A. Kopocrenéra, A. I'. Ko-
maeB. — Cankrt-IletepOypr : Jlanp, 2022. — 240 c. —
ISBN 978-5-8114-1400-0. — TekcT : 3IeKTPOHHBI //
Jlanb : anexTpoHHO-0MOMMOTEYHAas cuctema. — URL:

https://e.lanbook.com/book/211103 — Pesxum mocryna: s
ABTOpPU3. H0JIb30BATENEH

https://e.lanbook.com/

book/211103

Caxapoga, O. B. O6m1ast MUKpOOHOJIOTHS 1 00IIIast CaHU-
TapHas MUKpoOuosiorus : yuyeOHoe mocooue / O. B. Ca-
xapoBa, T. I'. CaxapoBa. — 2-¢ m3., ucrnp. — CaHKT-
[TetepOypr : Jlans, 2022. — 224 ¢. — ISBN 978-5-8114-
3798-6. — TexkcT : >nmeKTpOoHHBIH // JIaHb : 3IIEKTPOHHO-
OubnuoreyHas cucrema.

— URL:

https://e.lanbook.com/book/206942. — Pexum nmocryna:
JUIs1 aBTOPH3. MOJIb30BATEIEH .

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

®apHues A. T.
[TouBeHHass MukpoOuosiorus : ydeOHoe nocodue I By-

https://e.lanbook.com/



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 pazaesia AuCHUIIN-
HbI. Buj camocros-
TeJbHOW padoThI

HanmeHnoBanue
Y4e0HO-MeTOANYeCKHX MATEPHAJIOB

KoamuecTrBo B 0M0JIHOTE-
Ke / ccpliaka Ha OBC

30B/ A. T. ®@apuues, A. X. Ko3sipe, A. A. CabaHoBa. -
3-e u3n., crep. - Cankr-IlerepOypr : Jlans, 2025. - 140 c.
- Knura u3 xomtekuuu Jlanp - Betepunapus u cenbckoe
xo3stiictBo. - URL: https://e.lanbook.com/book/454481. -
ISBN 978-5-507-49341-8. - TekcT : 2JICKTPOHHBIM. .

book/454481

Paszpen 7. «lIpeBpame-
HHE MHKPOOpPTaHU3MaMHU
co-

€IUHEHUH a30Tay.

Kopocrenéna, JI. A. OCHOBBI PKOJIOTMM MUKPOOPraHU3-
MOB : yueOHoe rocobue / JI. A. Kopocrenépa, A. I'. Ko-
mraeB. — Cankr-IletepOypr : Jlanb, 2022. — 240 ¢. —
ISBN 978-5-8114-1400-0. — Tekcr : »neKTpOHHBIH //
Jlanb : anexkTpoHHO-0MOMMOTEYHAs cuctema. — URL:

https://e.lanbook.com/book/211103 — Pesxum mocryna: s
ABTOPU3. MI0JIb30BATENEH

https://e.lanbook.com/

book/211103

Caxaposa, O. B. O6miast MukpoOnoIorus ¥ o0I1asi CaHH-
TapHas MHKpoOuosorus : yudeonoe mocooue / O. B. Ca-
xapoBa, T. I'. CaxapoBa. — 2-¢ m3x., ucnp. — CaHKT-
[TetepOypr : Jlans, 2022. — 224 ¢. — ISBN 978-5-8114-
3798-6. — TexkcT : >neKTpoHHBIH // JIaHb : 37IEKTPOHHO-
OoubnuoreyHas cucrema.

— URL:

https://e.lanbook.com/book/206942. — Pexum mocTyma:
JUIs1 aBTOPH3. TOJIb30BATEIIEH .

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

dapHuesB A. T.
[TouBenHnass MUKpoOHOIIOTHS : yuyeOHOE TTocoOue I BY-
30B/ A. T. ®apuues, A. X. Ko3bipes, A. A. CabaHoBa. -
3-e u3n., crep. - Cankr-IlerepOypr : Jlans, 2025. - 140 c.
- Knura u3 komekiuu Jlans - BetepuHapusi U cenbckoe
xo3stiictBo. - URL: https://e.lanbook.com/book/454481. -
ISBN 978-5-507-49341-8. - TekcT : 2JIGKTPOHHBIN. .

https://e.lanbook.com/
book/454481

Paznen 8.
«ITouBeHHass MHKpPOOHO-
JIOTHS»

Kopocrenépa, JI. A. OCHOBBI PKOJIOTMH MUKPOOPTaHU3-
MoB : yue6Hoe mocobue / JI. A. Kopocrenéra, A. I'. Ko-
maeB. — Cankrt-IletepOypr : Jlanp, 2022. — 240 c. —
ISBN 978-5-8114-1400-0. — TekcT : 3MeKTPOHHBI //
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5 OIEHOYHBIE MATEPHUAJIBIAJIA MIPOBEJIEHUS ITIPOMEXYTOYHOM

ATTECTAIIMA

5.1 Hepeqeﬂb KOMIIeTEHIIHII C YKa3aHUuEM 3TAll0OB UX (l)OpMI/IPOBaHI/IH B IIpoaecce 0CBOCHM S 06pa30BaTeJ’[bH0ﬁ IMporpaMmal

Kox kxomme-
TeHuuu / Un-

Conepxanue

HaumenoBanue MH-

B pesyabTare udyyeHus y4eOHOH JUCHUILIMHBI 00YYAKOIIHECH J0JKHbI:

AMKATOp  J0- HOMHE AUKATOpa T0CTHIKE- | aTan Il 3Tan 1 5ran
CTHIKECHUSA L ("HH ce ‘laCTI/I) HHUA KOMIICTCHINH 3HaTL YMmerb Hagbik 1 (HJIH) L0t
KOMIIeTeHIHH AesiTeJIbHOCTH
(OIK-1/ Cnocoben pemarsh TH- | Ucnonb3yer ocHoOB- | Mopdonoruto, reHetu- |[0TOBUTP M MUKpOcKomupo- | Biamers MeToaukoi
OIIK-1.2) noBbIe 3a7aud mpodec- | Hble 3aKOHBl ecTe- | Ky, (pu3uoyoruto, cucre- | BaThb Mpenaparbl MUKpoopra- | paboThl CO CBETOBBIM
CHUOHAJILHOW JIeATEIbHO- | CTBEHHOHAYYHBIX MaTUKY TPOKAPUOTHBIX U | HU3MOB, Pa3lii4aTh OCHOBHBIC | MUKPOCKOIIOM,  HE00XO-

CTM Ha OCHOBE 3HaHUH
OCHOBHBIX 3aKOHOB Ma-
TEMaTHYECKHX, ecTe-
CTBEHHOHAay4HbIX M 00-
11enpoghecCuOHaIbHBIX
JUCLUIUINH C IpUMEHe-
HUEM HH(OPMAIMOHHO-
KOMMYHMKAI[MOHHBIX
TEXHOJIOTUH

JUCLHMIUIMH I pe-
[IEHUs] THUIIOBBIX 3a-
nad mpodeccruoHab-
HOHU JeATEILHOCTH.

3YKapUOTHBIX MHKPOOP-
raHu3MOB. MeXaHU3MBbI
MeTaboim3Ma U Mpeood-
pa30BaHUs YIHEPTUHU
MUKPOOPraHu3MamMu, HX
poias B KpPYroBOpOTE
OMOTeHHBIX 3JIEMEHTOB,
Pa3JI0KEHUU TTPUPOIHBIX
BellecTB. BnusgHue Ha
pa3BUTHE  MHKpOOpra-
HU3MOB Pa3JINYHBIX (ak-
TOPOB BHEIIIHEW CpPEbI.
TeopeTnyeckue OCHOBBI
B3aUMOJICVCTBHUSI MHUKPO-
OpraHu3MOB ApPYT C JApY-
oM.

IpyNIibl  MHUKPOOPIaHU3MOB,
KyJbTHBHPOBATb MHKpPOOpTa-
HU3MBI U u3y4arb ux. [IpoBo-
JIUTH KOJIMYECTBEHHBIN YUET
MHUKPOOPTaHU3MOB B pa3jiny-
HbIX cyOctparax. Ilomyuars
HAKOIIUTEJIbHBIE U YUCThIE
KYJBTYpPBl MHKPOOPTaHU3MOB,
OTpeNieNIATh TUTP MMKpOOpra-
HU3MOB B OuWompenaparax,
IPOBOJUTH KaueCTBEHHBIE pe-
aKUM{ Ha TPOIYKTHl MeTabo-
JAU3Ma MUKPOOPTaHU3MOB.

JUMbBIMH 3HaHUSMH U
HaBbIKaMU B o0nacTu
MHUKpPOOHMOJIOTUH,  HaBbI-
KaMH YIPaBJIEHHUS] OCHOB-
HBIMU XapaKTepUCTUKAMHU
MUKpPOOPIraHU3MOB, HMe-
IOUIMX 3HauY€HHE B TEXHO-
JIOTUH, NIepepadOTKU U
XPaHEHUHU CEeJIbCKOXO35i-
CTBEHHOM IIPOJYKLINH;
MHUKPOOHOIOTHYECKUMU
MeToAaMu J1abopaTopHO-
ro aHaJM3a 00pasioB
II0YB Y PACTCHUM.




5.2 Onucanue noxKa3artejiei u KPUTEPUEB OLICHUBAHUSA KOMIIeTEHIIUI Ha PA3JHYHBIX 3Tanmax ux (l)OpMI/IPOBaHHﬂ, OINHMCaHHu€ IIKAaJ OICHUuBAa-

KOMHeTeHHI/II/I Ha pa3/IMYHbIX 3TallaX uXx (bOpMI/IpOBaHI/IH OILICHHBAIOTCS IITKAJION «GBadYTCHO», «HEC 3a4TCHO» B (bopMe 3a4€Ta.

HHUA

5.2.1 OnucaHue MKAJIbI OLleHUBAHUS C(POPMHUPOBAHHOCTH KOMIeTeH Mt

5.2.2 Onucanue nokasarteseil H KpUTepueB OLICHUBAHMS KOMIIETeHIMI HA Pa3JMYHbIX ITanax ux popmupoBaHus

Pesynomam obyuenusn
no oucyuniuHne

Kpumepuu U nokasameiiu OUeHU6AHUA PEe3YIbmamaoe oﬁyuemm

Hé 3a4meHo

3a4Ymeno

| aTan
Mopdonoruto, reHeTUKY,
($u3MOIOrHI0, CUCTEMATUKY

MPOKAPUOTHBIX U AYKApUOT-
HBIX MHKPOOPraHU3MOB.
Mexanu3mbl MeTabonu3mMa u
npeoOpa3oBaHUs SHEPTUU
MUKPOOPTaHU3MaMHU, UX
poJib B KpYroBOpoTe OuoO-
TeHHBIX JJIEMEHTOB, pa3Jo-
JKEHUHM  IPUPOJIHBIX  Be-
niectB. BrnusHue Ha pasBu-
THE MUKPOOPTaHU3MOB pa3-
JUYHBIX (AaKTOPOB BHEIIHEH
cpensl. TeopeTmyeckue oc-
HOBBI B3aUMOJICHCTBUSI MUK-
POOpPraHU3MOB JPYT C ApY-
TOM.

(OIIK-1/ OIIK-1.2)

®parMeHTapHbIE 3HAHUS
TEOPETUUYECKOTO COACPKAHUS
u3ydaemoro marepuana. Her

NPEJCTaBICHUS O MEXaHHU3Max
Meraboiu3Ma M mpeoOpa3oBa-
HUS DHEPIUU MHKPOOPTaHH3-

MaMH, UX POJIA B KPYTOBOPOTE
OMOTCHHBIX JIEMEHTOB,
PA3II0KEHNHU PUPOIHBIX
BeNecTB. BinsiHue Ha
pa3BUTHE MUKPOOPTaHU3MOB
pa3INyYHbIX (aKTOPOB
BHEIIIHEN CpEbL.

OTcyTCcTBHE 3HAHMHA.

Henounbie 3HaHus
Mopdosioruu,  (GU3HOJIOTUH
MHUKPOOPTaHU3MOB.
[Ipouecca wmerabonmusma u
npeoOpa3oBaHusl  SHEPTUU
MHUKpPOOPTaHU3MaMH, UX PO-
JU B KPYroBOpOT€ OHOTEH-
HBIX JJIEMEHTOB, pa3JiokKe-
HUW TIPUPOJHBIX BEIICCTB.
Bnusinue Ha pa3BuTHE MHK-
POOPraHU3MOB  Pa3TMYHBIX
(hakTOpOB BHEIIHEH Cpe/bl.

CdopmupoBaHHble, HO CO-
AepaKale OTHeJbHbIE NPO-
Oeqibl  3HAHUAMOpP(dOIIOTHH,
($u3M0I0TUM MHKPOOPTaHU3-
MmoB. IIponecca merabonusma
U npeoOpa3oBaHUs 3HEPrUU
MHKPOOpPTaHU3MaMH, HX pPO-
A4 B KpYroBopoTe OMOTreH-
HBIX DJIEMEHTOB, pa3JloXKe-
HUM TPUPOJIHBIX BEILECTB.
Bnusiane Ha pa3BUTHE MHK-
POOPraHU3MOB  Pa3IMYHBIX
(hakTOpOB BHEIITHEN CPEJIbI.

CdopmupoBaHHble M CH-
creMaTU4ecKue  3HAHUS
Mopdomorun,  (U3UOIO-
UM MUKPOOPTaHU3MOB.
[Tpomecca meTabonmm3ma u
npeoOpa3oBaHusd SHEPTrUU
MHUKPOOpPTraHU3MaMH, HX
poiu B KPYroBOpoTe Omo-
TCHHBIX DJIEMEHTOB, pa3-
JIO)KEHUU TPUPOIHBIX Be-
mecTB. BimsiHue Ha pas-
BUTHE MUKPOOPTaHU3MOB
pa3IMYHbIX (PaKTOPOB
BHEIIIHEN CPEBI.

Il aTan
['0OTOBUTH MU MHKPOCKOIHPO-
BaTb IMpemnaparbl MHUKPOOp-
TaHU3MOB, Pa3jindyaTh OCHOB-
HbIE TPYIIBI MUKPOOPTaHU3-
MOB, KYJbTHBHPOBATh MHUK-
pPOOpPraHu3Mbl U U3y4daTh HX.
ITpoBOIUTH KOJMYECTBEHHBIN

®parmeHrapHoe ymenue @par-
MCHTApHOC YMCHHUC OCYLICCTBIIATH
IIOCTAHOBKY U IIPOBCACHHEC IDKCIIC-

puMeHTa. AHaTU3UPOBATh U
00pabaTbIBaTh MEPBUYHBINA

3KCH€pHMeHTaJ'IBHBIﬁ Marcpual.

OtcyrcrBHE YMEHUI.

B umenom ycnemsoe, HO He
cUcTeMaTH4yecKoe yMeHHue
OCYIECTBIISITh  TIOCTAHOBKY U
IPOBEJICHUE JKCTIEPUMEHTA.
AHanu3upoBaTh U 00padaThIBATH
MEPBUYHBIA  AKCHEPUMEHTAIb-
HbIA MaTepual.

B uwenom ycnemmsoe, HO co-
Aep:xainee oTae/bHbIE Mpode-
JIbI yMeHI/Ie OCYILICCTBJIATh I10-
CTAaHOBKY U IMPOBCACHUC ISKCIIC-
puMeHTa. AHaJIH3UpPOBaTh U 00-
pabaTbIBaTh TEPBUYHBIA 3JKCIIE-
pI/IMeHTaJ'IBHHﬁ MaTtepual.

Ycenemmnoe " cu-
CTeMAaTHUYECKOe  yMEHHE
OCYIIIECTBIISITh TOCTAHOBKY U
MpOBEIEHHE SKCIEPHUMEHTA.
AmnanusupoBatb u o0Opada-
THIBaTh TIEPBUYHBINA DJKCIIe-
PUMEHTAJIbHBIM MaTepual.




Pe3ynomam ooyuenusn

Kpumepuu u noxazamenu oyeHueanus pe3ynsmamos o0y4enus

no oucyunaune He 3aumeHno 3aumeno
y4€T MHMKpOOPraHU3MOB B
paznuuHbIX cybcrparax. Ilo-
JAy4aTh HAKONMUTEJIbHbIE MU
YHUCTBIE KYJIBTYPbl MHKPOOpP-
TaHU3MOB, OIPEIENATh TUTP
MHUKpPOOPraHU3MOB B OHO-
npenaparax, NpPOBOAMUTH Ka-
YECTBEHHbIE PEaKIIMM Ha
IPOAYKTBI METa00IM3Ma
MHUKpPOOPTaHU3MOB.
(OIIK-1/ OIIK-1.2)
Il 3ran ®parmeHTapHoe npuMeHeHue | B nesoM ycnemHoe, Ho He | B neiom ycnenHoe, HO €O- | YcleuHoe " cu-
HABBIKOB KyJIbTHBHPOBAHHS 1 cucTeMaTH4YecKoe IMpHMeHe- | MPOBOoKIaoLeecs OT- | cTeMaTH4yecKoe NpHMeHe-
Bnagers meronukoi MHKPOCKOIIUPOBAHUSI ~ OCHOBHBIX | HM€ HABBIKOB KyJbTHBHPOBa- | A€JIbHbIMM OIIMOKAMHU NpPH- | HME HABHIKOB

paboThI CO CBETOBBIM
MHUKpPOCKOIIOM,  HEO00XOu-
MBIMH 3HAHUSIMH U
HaBbIKaMU B 00y1acTu
MHUKPOOHMOJIOTUH, HaBBIKAMHU
yIpaBIeHUS] OCHOBHBIMU
XapaKTEepUCTUKAMU  MHKpO-
OpraHU3MOB, UMEIOLIUX 3Ha-
YEHHE B TEXHOJIOTMH, Iepe-
pabOTKU U XpaHEHUM CEJb-
CKOXO35MCTBEHHOU IIPOAYK-
UU; MHKPOOHOJIOTHYECKH-
MH METOJIaMH J1abopaToOpHO-
ro aHajm3a o0pas3ioB

II0YB U PACTEHUM.

(OIIK-1/ OIIK-1.2)

TPyMIl MUKPOOPTaHH3MOB, MHKPO-
OMOJIOTHYECKUMH METOAaMH J1a0o-
00pa3ios
MOYB, PACTCHUI M TPOIYKIIUU pac-

pPaToOpHOIo aHaJin3a

TEHUEBOCTBA.
OtcyrcTBHE HABBIKOB

HUS U MHUKPOCKOIIUPOBAHUSA
OCHOBHBIX TpPYyIIl MHUKPOOpPra-
HH3MOB, MHKPOOHOJIOTHIECKH-
MU METOJaMH JIabOPaTOPHOTO
aHanm3a oOpas3loB II0YB, pac-
TCHUH W TPOMYKIIMH PacTCHHE-
BOJICTBA.

MEHEeHHUE KyIbTHBHPOBAHUS U
MHUKPOCKOITUPOBAaHHS OCHOBHBIX
IPYIIT MUKPOOPTaHU3MOB, MUK-
POOHOJIOTHYECKMMH ~ METO/IaMU
nabopaTopHOTO aHaln3a 00pas-
[IOB TOYB, PACTEHHH U TPOIYK-
[ PACTEHUEBOJICTBA.

KYJIbTUBHPOBaHUS U
MHUKPOCKOITUPOBAHUS oc-
HOBHBIX TPyHNIl MHKpOOpra-
HU3MOB, MUKPOOHOJIOTHYE-
CKMMU MeToJamMu Jjabopa-
TOPHOTO aHanu3a OoO0pa3loB
MOYB, PAacCTeHUH M HPOIYyK-
IIUHM PACTEHHEBOJICTBA.




5.3 TunoBble KOHTPOJIbHBIE 3aJaHNS WU HHbIE MAaTePHAJIbI, He00X0AUMBIE J1JIs1
OLIEHKHU 3HAHUI, YMEHM i, HABBIKOB U (MJIM) ONbITA AeATEJIbHOCTH, XaPAKTEPU3YO LM X
3Tanbl (POPMHUPOBAHUS KOMIIETCHIIHI B Mpolecce 0OCBOCHMS 00pa30BaTeIbHOI MPOrpaMMbl
Texyiuit KOHTPOJIb yCIIEBAEMOCTH 00€CIIeYMBAET OLIEHUBAHUE X0/1a OCBOCHUS AUCLUILINHBI, U
BKJIIOYAET 3allUTY AEJIOBBIX 3aJaHUi 110 TeMaM Jab0paTOPHBIX 3aHATUM, IMCbMEHHYIO KOHTPOJIBHYIO
paboTy U KOJJTIOKBUYMBI.

Bomnipocskl U1 NOATOTOBKH K KOJUIOKBHYMY 10 TemaM 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. buorexnosnorus. OGnacTb U LEb UCTIOIB30BaHUS IPOKAPHOT B HAPOTHOM XO3SIHCTBE.

4.IIpoxaprOTHBIE M 3YKaPHOTHBIE MUKPOOPTaHU3MbI, UX OCHOBHBIE OTJINYMSA, CAUHULIBI H3MEPEHHUS.
5.3aBUCHUMOCTh MUKPOOPTraHU3MOB OT BOJHOIO peKuMa cpenbl — BiaxkHocTH. Karncyina.

Cnusucteie cinou. Kierounas crenka I' *u I ~ MukpoopranusmoB. CTpoeHue, 3HaUCHHE B

KU3HECSITEINbHOCTH MUKPOOHOM KIIETKH. MeTOIbl OKPACKU KaICyJl, UX CYLIHOCTb.

6.OumOpuy, mH, XryTuknd. CTpoeHne, KilacCH(UKAIHS MOIBIKHBIX (POPM IO PaCTIONOKESHHIO KTYTHKOB.
3HavyeHue 1T MUKpOOHOHU KiIeTKU. Peakiust Takcuca y MUKpOOPTaHU3MOB.

7.Cropsl, nuctsl. [poriecec o6pazoBanus criop. CTpoeHue cropbl. MeToIbI OKPAaCKH CIOP, UX CYIIHOCTD.
8.Lluronna3zmarnyeckas MeMOpaHa, CTpOEHHE, 3HAYCHUE B KU3HEIESITEIbHOCTU KIIETKU. Ponb Me3acoM.
9.1luromnna3ma, BKIFOUEHHsI, HYKJICOHl, UX COCTaB M 3HAUYEHHE B )KU3HEACATEIILHOCTH MUKPOOHOW KIIETKH.
10.CtpoeHue reHeTHYEeCKOro arnmnapaTa y npokapuort. [Inasmus y Oakrepuii.

11.®0opmbl H3MEHYUBOCTH MUKPOOPTAHMU3MOB: MOAM(DUKALMS, AUCCOLUALNS, BUIBl MyTaLlUH.
12.T'eneTnueckie peKOMOWHALIMY Y IPOKAPHOT: TpaHCHOpMAIHsl, TPAHCAYKIIUS, KOHBIOTalusI.
13.IlpakTHyeckue JOCTHKEHNU TeHETUKU. | eHHast MHXeHepus, €€ UCTI0Ib30BaHHE.

14.Poct u pa3MHOXXEHHE MHUKPOOPTaHU3MOB (omnpeaeneHue). @as3pl KpuBoH pocTa, X ocooeHHoctH. [IpoTounoe
KyJIETUBUPOBaHHUE, 3HAUCHHE IJIs1 M3YUEHUs (PU3MOTOTHH MUKPOOPTraHU3MOB U AJIsl OMOTEXHOJIOIHIECKOil Ipo-
MBIIIJIEHHOCTH.

15.3aBUCHMOCTE OTZENBHBIX MUKPOOPTaHU3MOB OT BOAHOTO PEXHMMa CPEIbl — BIAKHOCTH, KOHLIEHTPALUH p-pa.
16.BiusHue TeMiepaTypsl, paIualny, yIbTPa3ByKa, JE€KTPUUECTBA, COTPACEHU HA MUKpoopranusMel. Ilcu-
xpoduibHbIe, Me30(UIBHBIE U TEPMOQUILHBIE BH/IBI MUKPOOPTaHU3MOB.

17.BausiHue XMMHYECKUX BELIECTB, KHUCIOTHOCTH HA MUKPOOPTaHU3MBI.

18.Cum6m03, ero Buabl. KoMMeHcanusm, caTeiin3m, CHHEPru3M, MeTad1o3 (IIPUBECTH IPUMEPHI).
19.AHTaroHnsM, napa3utusM (IpUBECTH NpuMepsl). Vcronb30BaHNe B CEIbCKOXO35MCTBEHHOM ITPOU3BOJICTBE.
20.Croco0bl MOCTYIICHHSI TUTATEBHBIX BEIIECTB B KIETKY. DaKkTOphI, BIUSIONINE HA TIOCTYIUICHHE MTUTATEIb-
HBIX BELIECTB B KJICTKY.

21.0OcHoBHbIe (opMbl TpoKapuoT. IIpurorosienue, MeToas! GUKCALUU U OKPACKH Ma3KOB.

22.IIpocThie U CIOXKHBIE METOABI OKPACKH Ma3KOB, UX oTiIn4Ms. [IprBecTr mpruMephl CI0KHBIX METO/I0B OKpac-
ku Ma3koB. C KaKo# IeJIbI0 HCTIOTB3YIOTCS.

23.Kpacku, Kpacsiiye pacTBOPbI, HCIIONb3yeMble B MUKPOOHOJIOIHYECKOI TPaKTHKE.

24 Mopomnorust aKTHHOMHIIETOB, X OCHOBHBIE ITPU3HAKH, POJIb B IPUPOJIE ¥ TPOU3BOJICTBE.

25 Knaccuduxanuss MUKPOCKOITUYECKHX TPUOOB 110 CTPOCHUIO MUIIEIIUSA: 110 crIoco0y pa3MHokeHus1. OCHOBHBIC
KJ1acchl TpHOOB, KpaTKasi UX XapaKTePUCTHKA.

26.Meton I'pama, ero CyIIHOCTb U Lelb UCTIONB30BaHus. OTinunTesbHble npu3Haku [ * u [T - MUKpoOpraHus-
MOB.

27 .IpUHLUI CUCTEMATUKU MUKPOOpPranu3MoB 1o onpenenenuto J1.X. bepru. [late onpenenennue noHsATUs
«IITAMMY, «KJIOH», «BHI.

28.Knaccuduxaiiyss MUKpOOPraHM3MOB 10 KCTOUHHUKY YIJIEpO/Ia, 3HEPTUH, 110 OKUCIsieMoMy cyocTpary. Oc-
HOBHBIE THITbI TUTAHUSI MUKPOOPTaHU3MOB, HX XapaKTepUCTHKA.

29.I1necHeBble TPUOBI, MX CTPOCHUE U Pa3MHOXKEHHE. VICTIONb30BaHIE YETOBEKOM.

30.XuMudeckas Ipupo/ia, CYIHOCTh JIeHCcTBUS 1 Kinaccuukanus pepmerToB. OCHOBHBIE UX cBoiicTBa. Ob6a-
CTH IpUMEHEHUs PEpPMEHTOB MHKPOOHOTO MPOUCXOKICHUS B IPOMBIIIEHHOCTH U CEIIHCKOM XO3SIHCTBE.
31.Metabonu3m (oOmeH BemecT). Karabonu3m, ocHOBHBIE €ro (OpMBI: aHAOOIH3M.



10.

11.

12.

13.

14.

15.

16.

Bonpoce! 1J11 NOATOTOBKH K KOHTPOJILHOH padoThl
10 TeMaM J1a0opaToOpHbIX 3aHATHH Ne 6 - 11

TpeGoBanusi, MpeAbBIsEMbIEC K MUTATEIbHBIE CPEIaM.
CucreMaTnka NUTATEIbHBIX CPEJ MO IPOUCXOKAECHUIO, IO KOHCUCTEHIIUH.
CucremaTiKa NUTATEIBHBIX CPEJ 110 HA3HAYEHUIO.
KyneTuBUpoBanue ana’spoooB.
Metonabl BBIAECIEHUS YUCTOW KYJIBTYPhl MHKPOOPraHU3MOB. J[aTh XapakTEepUCTHUKY YHCTOU
KYJIBTYPbl MUKPOOPTaHU3MOB.
KonuyecTBeHHBIN YUET MUKPOOPTraHU3MOB B I0UYBE, 3€pHE. XapaKTEPUCTUKA KOJIOHUHU.
N3yuenre MOp(hOIOTHIECKUX CBOMCTB MUKPOOPTaHU3MOB.
N3yuenue KynbTypaibHbIX CBOWCTB MUKPOOPTAHU3MOB.
N3yuenne 6MOXUMHUYECKUX CBOMCTB MUKPOOPTAaHU3MOB.

. Onpenenenue NpoTEOIUTHUECKUX CBOWCTB MUKPOOPTaHU3MOB.
. Onpenenenne KOHEUYHBIX IPOAYKTOB IPOTEOJIN3a: HH/0JIa, CEPOBOJOPO/IA, AMMHUAKA.
. Onpenenenue caxapoauTHUECKUX (EPMEHTOB MUKPOOPTaHU3MOB.

. IIpyHIMN cucTEMaTUKX MUKPOOPTaHU3MOB 110 onpeaesieHuro J[.X. bepru.
14.

I[aTB OIIPECACIICHUC ITOHATUAM «HITaMM», «KJIOH», KBUI».

Bonpochl /151 NOATOTOBKYU K KOJUIOKBHYMY IO TeMaM 5 - 9:
XapakTepucTiuka Bo30ynuTeNel M XoJa mpoluecca aMMOHHU(UKAUU B a3pOOHBIX YCIOBHSX.
3HaueHHUE JaHHOTO MPOLiEcca B IIOYBE.

XapakTeprucTuka Bo30yauTesiell 1 XoJ1a Mporecca aMMOHU(PUKAIIMU B aHAPOOHBIX YCIOBUSX.
3HaueHHUE JaHHOIO NPOLIECCa B IIOYBE U IIPU XPAHEHUH ITPOTYKTOB.

AMMOHUUKAIMS MOYEBUHBI, XUMHU3M TIPOILIECCA, XapaKTEPUCTHKA BO30yAHTENeH. 3HAUCHUE
JAHHOTO IpoLecca AJs 3eMIIeACTHS.

Mobwmmzanuss ¥ HUMMOOMJIM3alMsl a30Ta B TOYBE. XapakTEPUCTHUKA BO30yauTenei
aMMOHHM(pUKAIMU. MeTo/Ibl PeryJIMpPOBaHUs @30THBIX COEIMHEHHH B IIOYBE.

XapakrepucTiuka Bo3OyauTeneid HUTpu(HUKanuu rnepBoid u BTOopol (asel. [lonoxurensHas u
OTpHLIATENIbHAS POJIb HUTpU(DUKALIUY.

Muxkpobuosiornyeckass 1 XUMHYecKast IEHUTPUPHUKAIHS, XUMHA3M IPOLIECCa, XapaKTEePUCTHKA
BO30yauTenel. 3HaueHue NeHUTpuuKanuy. Perynsanus AeHuTpuuKauy arpoTeXHUYECKUMU
MIpUEMaMH.

CBoOoHOABIXKYIIME a’pOOHBIE a30T(HUKCHUPYIOIIME MUKPOOPIaHU3MBI, UX XapaKTEpUCTHKA.
buoxumus azorduxcanuu. 3HaueHUE [T 3€MIIEIEIHUS.

CB00OIHOIBMXKYIIIME aHAIPOOHBIE a30TPUKCUPYIOIIUE MUKPOOPTaHU3MBbI, UX XapaKTePUCTHKA.
buoxumus azorduxcanyuy. 3HaueHUE IS 3eMIIEIEIHSL.

KnyGenbkoBble OakTepuu, MOP(OIOTrHs, HUX CBOMCTBA: CHEHU(PUYHOCTb, BUPYIEHTHOCTD,
aKTUBHOCTb, KOHKYPEHTOCIIOCOOHOCTh. broxumus azordukcanuu. 3HaueHue A 3eMiie1eusl.
Mono4yHokucIoe OpokeHHe, ero BUJIbl. XapakTepUCTHKa Bo30ynuTeneil. XumMu3M mpoiiecca.
3HaueHue MOJIOYHOKUCIOrOo OpoKeHUs B MHILEBOH MNPOMBINIIEHHOCTH, B OBITY, Hpu
HCIIOJIB30BAHUN KOPMOB.

CnuproBoe OpoXkeHHe, XUMU3M, XapaKTEepPUCTHKA BO30yauTenel. Mcnonbp3oBanue B HApOIHOM
XO35UCTBE.

MacnsHokucnoe 1 aieToH0yTuinoBoe OpokeHne. OCHOBHbIE CBOMCTBA BO30YAUTENEH, IIMPOTA
UX pacnpoCTpaHeHus B npupoje. Mcnonb3oBaHue B HAPOJHOM XO3SMCTBE.

BbposkeHune neKTMHOBBIX BEIIECTB, XUMU3M, XapakTepucTuka Bo3oyaureneil. Micnons3oBanue B
HapOJHOM XO35IHCTBE.

AdpobHBIe BO30YIUTENM pa3pyliaronife KiIeTyaTKy, XOJ Ipoliecca, HCIOJIb30BaHUE B
HapOJHOM XO35IUCTBE.

AHa’poOHbIe BO30yAMTENM pa3pyllaloliie KJIeTYaTKy, XOJ Ipoliecca, HCIOIb30BaHHE B
HapOJHOM XO35IHCTBE.

OxucieHue yrieBoJOpOI0OB, KUPOB U 3TUJIIOBOIO CHHpTA. XapaKTepUCTHUKa BO30yIUTElNEH,
XMMH3M 3THUX NporeccoB. Mcnonp3oBanue B HAPOIHOM XO35HCTBE.
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Pasnoxxkenne nmMaHammuaa KajnplWs, XWTHHA. XHUMHU3M ITIPOLECCOB, XapaKTEPHCTHKA
BO30yauTeNnel. 3HaueHNe JaHHBIX POIIECCOB JUIS 3eMJIeIeIHS.

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.

[IpeBpamienne opraHudeckux coeAuHeHuil (ocdopa, xapakrepucTrka Bo3Oyauteneil. Poinb
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.

Bo30Oynurenu, BBI3BIBAIOIIME MPOIECC HUTPUPHUKAIMU, 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.

CumbOuoTnueckas ¢ukcanus a3ora y 000OBBIX W HE OOOOBBIX KyIbTyp. XapaKTepUCTHKA
BO30yauTENe, 3HaueHne (PUKCAIMK a30Ta A7 3eMIICICIIHSL.

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

Biusguue MexaHn4ecKkoro COCTaBa, BO3AYIIHOI'0 peKrUMa IMOYBbI HAa aKTUBHOCTH MUKPOOPTaHU3MOB U
HAIPaBJICHHOCTh MUKPOOHOJIOTHYECKUX MPOLIECCOB B ITOYBE.

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

OcHOBHEBIE Ipynnbl ITOYBEHHOTO MHMKPOHACCIICHUA: 3UMOI'CHHAA W aBTOXTOHHAasA MI/IKpO(bHOpa,
ONUrOoTPOHBIE U XEMOABTOTPOPHBIE MUKPOOPTaHU3MBEI.

Ponb  MHKpOOpPraHuW3MOB B  MEpPBHYHOM  [OYBOOOpasoBarenbHOM  mporecce.  OTpakeHue
TOPH30HTATIBHON U BEPTHKAIBHOW MOSICHOCTH B COCTaBE MUKPOOHOTO HACEJICHHUSI IOYBBI.

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.

Mukpodiiopa pu3ocdepsl U pU30ILUIaHa, €€ POJIb B KU3HU 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.
MuKpOoOHOIOTHYECKHE TIPOLECChl MPOTEKAIOIINE TPH CYHIKe H KOHCEPBHPOBAHHU IPOIYKIHU
PacTEHUEBOJICTBA.

Otkprrtre xemocunTesa C.H. Bunorpaackum.



3aganus 1J1s1 NOATOTOBKH K 3a4eTy:
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3HaTh: Mopghonozuto, 2enemuxy, PU3UOIO2UI0, CUCMEMAMUKY NPOKAPUOMHBIX U IYKAPUOTNHBIX
MUKPOOp2aHusmos. Mexanusmvl Memaboauzma u npeoopazosanus dHepeuu MUKpOOPeaHUIMAMU, UX
POJIb 8 KPY208OpOMe OUOEHHBIX IIEMEHMO8, PA3NIONCEHUU NPUPOOHBIX 8ewecms. Biusanue na paszsu-
mue MUKPOOP2AHUIMO8 PA3TUYHBIX (PaAKMOPO8 BHeUlHell CPeObl.

Teopemuueckue 0CHO8bl 83aUMOOEUCMBUSL MUKPOOP2AHUIMOE OPY2 C OPY2OM.
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[Ipeamer MHUKpOOMONOrMM, HMCTOPHA BO3HUKHOBEHHS W Pa3BUTHs, €€ MECTO U POJIb B CHCTEME
OMOJIOTUYECKHUX U C.-X. HaYK.

Bakreprodaru — ctpoenue, poib B IPUPOIE U IPOU3BOACTBE.

Buotexnonorus. O6nacTs 1 1eNb UCIOIB30BaHUSI TPOKAPUOT B HAPOAHOM XO3SHCTBE.

[IpokapuoTHbIE U 3yKapHOTHBIE MUKPOOPTaHU3MbI, UX OCHOBHBIE OTJINYMSL, €AUHUIBI U3MEPEHHUS.
3aBHCHMOCTh MUKPOOPTaHM3MOB OT BOJHOTO peXuMa cpenbl — BiaxkHoctu. Kancymna. Ciausucteie ciou.
Knerounas cremka I' * m I' - mumkpoopranmsmoB. CTpoeHME, 3HAUYEHHE B IKU3IHEAECATEIBHOCTH
MUKPOOHOM KJIETKU. MeTO/IbI OKPACKH KAaIICYJI, KX CYIIIHOCTb.

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

Cropsr, muctsl. [Iponecc oOpazoBanus crop y mpokapuoT. CTpoeHne criopsl. MeToIbl OKpacKH CIop,
WX CYIIHOCTbD.

HuTonna3zmaTtuueckas MeMOpaHa, CTpOEHHE, 3HAaU€HUE B )KU3HEESITEIbHOCTH KJIETKU. PoJib Me3acoM.
[uTonnazma, BKIIOYEHHs, HYKJICOMI, MX COCTaB M 3HAUCHHE B >KU3HEIESATEIBHOCTH MHKPOOHOM
KIICTKH.

CTpoeHre reHeTHIECKOTo anmnapara y npokapruoT. [1na3Muner y 6akTepuid.

DopMbI H3MEHUYUBOCTH MUKPOOPTaHU3MOB: MOAU(DUKAIIHS, TUCCOIMALINS, BUIBI MyTaIHH.
I'eneTnueckue pekOMOMHALMY y IPOKAPUOT: TpaHc(opMalys, TPaHCAYKLUS, KOHBIOTaLusl.
[IpakTHueckne TOCTHKEHUS TeHETUKH. | eHHasl HH)KeHepHs, €€ HCIOIb30BaHHE.

Poct u pasmHOXeHHE MHKpOOpPraHun3MoB (ompexaeneHue). Pa3pl KpHUBOH pocTa, UX OCOOEHHOCTH.
[IpoTouHoe KynbTHBUpPOBaHHME, 3HAYCHHWE JUIS W3y4YeHUS (QHU3HOJIOTHH MHUKPOOPTaHM3MOB W IS
OMOTEXHOJIOTUYECKON NPOMBIIUIEHHOCTH.

3aBUCUMOCTb OTJIEJIBHBIX MUKPOOPTaHU3MOB OT BOJJHOTO PEXHMA CPEIbl — BIAXKHOCTH, KOHIIEHTPALlUU
pacTBopa.

Bnusinue temneparypsl, paguanuy, yiIbTpa3ByKa, JEKTPUYECTBA, COTPSICEHUH Ha MUKPOOPTaHU3MBIL.
[cuxpodunbHble, Me30(uIbHBIE U TEPMO(UIbHBIE BUIBI MUKPOOPTaHU3MOB.

BnusiHue XMMHUYECKHX BELECTB, KUCIOTHOCTH HA MUKPOOPTaHU3MBIL.

Cum6buo3, ero Buabl. KoMMeHcanu3M, caTelUIM3M, CHHEpPIU3M, MeTaOHo3 (IIPUBECTH MPUMEPHI).
Hcnonb3oBanne cuMOmo3a.

AHTaroHusM, mapasuTu3M (IpuUBeCTH mpuMepsl). Vcrmonb30BaHWE B CEIIBCKOXO3SIHCTBEHHOM
MIPOU3BOCTBE.

CriocoOBl MOCTYIICHUS! MHUTATEIBHBIX BEIIECTB B KIETKY. DakTOpbl, BIUSIOIIME Ha MOCTYIUICHHE
MUTATEeIFHBIX BEIIECTB B KIIETKY.

Mopdonornus ak THHOMHUIIETOB, MX OCHOBHBIE IPU3HAKH, POJIb B IPHPOJIE M MPOU3BOJCTBE.
Knaccudukanus MHUKPOCKONUYECKUX TPUOOB IO CTPOSHHIO MHLENIUS: MO CIoco0y pa3MHOXKEHUS.
OcHOBHBIE KJIacchl IpUOOB, KpaTKasi X XapaKTEePHUCTHKA.

Xumudeckas PUPOJIA, CYIHOCTh AeHCTBHS U Kiaccudukanus ¢pepmeHToB. OCHOBHBIE MX CBOWCTBA.

Obnactu mnpuMeHeHHS (EPMEHTOB MHKPOOHOTO TPOUCXOXJICHUS B TPOMBIIIICHHOCTH H CEIIbCKOM

XO3SUCTBE.

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



25. XapakTepucTHKa BO30OyIOHMTENEed M XoJa Ipolecca aMMOHH(UKAIMH B a’3pOOHBIX YCIOBUSX.
3Ha4yeHue JaHHOTO IIpoliecca B OYBE.
26. XapakTepHUCTHKa BO30yauTelled M Xonaa Ipolecca aMMOHH(HUKAIMH B aHa’POOHBIX YCIOBHSIX.

3HadyeHue JaHHOTO Mpoliecca B MOYBE U IPU XPAaHEHUH MIPOAYKTOB.
27. AMMOHU(}UKaNUS MOYEBUHBI, XMMHU3M IpoLiecca, XapaKTepUCTUKa BO30yauTenell. 3HaUeHne JaHHOTO
mporecca i 3eMJICAEIHA.
28. Mobwnmm3anus 1 UMMOOMIH3ANHA a30Ta B MOYBE. XapaKTEepPHCTUKAa BO30yauTeNell aMMOHU(UKAIIIH.
MeToabl peryIupoBaHysl a30THBIX COSTMHEHUH B MTOYBE.
29. XapakTepucTuka BO3OyAuTened HUTpuUKanuu MepBoil u BTOopod ¢as3el. llonoxurtensHas wu
OTpHLATEIbHAS POJIb HUTPUDUKALIH.
30. Mukpobuosornueckass W XUMHYECKas IESHUTPH(PUKANMI, XHMH3M IIpollecca, XapaKTEePHCTHKA
B030yauTeneil. 3HaueHue AeHuTpuuKanuu. Perymanus neHuTpuuKaniy arpoTeXHIYECKUMHU TPHEMaMH.
31. CoOomHOABIKYIIHE adpOoOHBIE a30TPUKCUPYIOIINE MUKPOOPTaHU3MBI, HX XapaKTepUCTHKA. buoxumus
azoTQuKcanuy. 3HaYCHHE 151 3EMITE SIS
32. CBOOOAHOABIKYIIME aHA’pOOHBIE a30T(HUKCHUPYIOIMINE MHUKPOOPTaHU3MBL, WX XapaKTEPUCTHKA.
Buoxumus azordukcanmu. 3HadeHne 111 3eMIICICIHSL.
33. KiryOeHnbkoBbIe OakTepuu, MOP(HOJIOTHS, UX CBOMCTBA: CIEIU(PUIHOCTD, BUPYJIICHTHOCTh, aKTUBHOCTD,
KOHKYPEHTOCIIOCOOHOCTh. bnoxumus azordukcannu. 3Ha4eHue U1 3eMIICACTHA.
34. Mono4HOKHCIIOE OpOXKEHHE, €r0 BUIBL. XapaKTepPHCTUKA BO30yauTeneil. XuMu3M mporiecca. 3HaUeHHE
MOJIOYHOKHCIIOTO OPOKECHUS B MTUILEBON MPOMBIIUICHHOCTH, B OBITY, IIPH UCTIOJIB30BaHUN KOPMOB.
35. CnuproBoe OpOKCHHE, XHMHU3M, XapaKTepucTHka Bo3Oymureneil. lcnomb3oBaHwe B HapOIHOM
XO35IUCTBE.
36. MacngHOKHCIIOE W aneTOHOyTHioBoe OposkeHre. OCHOBHBIE CBOMCTBa BO3OYAWTENEH, MIUPOTa WX
pacnpocTpaHeHus B mpupoje. Mcrnonb30BaHue B HAPOAHOM XO3SHCTBE.
37. DbpokeHue NEKTHHOBBIX BEIIECTB, XWMH3M, XapaKTepuUCTHKa Bo3Oymurenel. lcrnomb3oBaHue B
HapOJIHOM XO3sIICTBE.
38. AdpoOHble BO30yIUTENM paspyLIarollye KJIETYaTKy, XOJ MpOoILecca, HCIOIb30BaHHE B HApOTHOM
XO35IUCTBE.
39. AHa’poOHbIe BO30YAMTENHM pa3pylIaloNIMe KJIETYaTKy, XOJ IPOoIecca, HUCIOJIb30BAaHHUE B HAPOIHOM
XO035IUCTBE.
40. OkuceHne yriaeBogopoI0B, KUPOB U 3TUIIOBOTO CIIUPTAa. XapaKTEPUCTHKA BO30YIUTENEeH, XUMU3M 3THUX
nporieccoB. Mcnonp3oBaHne B HAPOIHOM XO3sIHCTRE.
41. PaznoxxeHue IMaHaMuAa KalbliMd, XUTHHA. XHUMH3M THPOIIECCOB, XapaKTepUCTHKA BO30yIHUTENeH.
3Ha4YeHne JaHHBIX MPOLECCOB IS 3eMIICACTHAL.
42. OxucieHHEe HEOPraHMYECKUX COEAWHEHHWH Cepbl, XUMH3M JaHHOIO IIpolecca, XapaKkTepHUCTHKA
BO30yauTeneil. 3HaueHune cynbpodHKalUK B TUIOAOPOIUHM TOYBHL. POJb MHKpOOPraHM3MOB B JOOBIYE
TTOJIE3HBIX UCKOTIAEMBIX.
43. BoccraHOBJIEHHE HEOPraHMYECKUX COCOMHEHHH CEpbl, XMMHU3M [NaHHOTO MNpOILEcCa, XapaKTepUCTHKa
BO30yauTeneil. 3naueHue necynboduranun U 3emienenys. Y4acTue MUKpOOPraHu3MOB B 00pa30BaHUH
MOJIE3HBIX UCKOMAEMBbIX.
44. TlpeBpaiieHue OpraHuvecKux coenumHeHui ¢ocdopa, xapakTepucTuka Bo30Oyautenei. Pomb
MHUKpPOOPTaHU3MOB B (pochOpHOM MUTAHUN PACTEHHI.
45. IlpeBpaiuenue Heoprannyeckux (ocdarto, XxapakrepucTuka Bo30yauTeneil. Poab MUKpOOpraHu3mMoB B
(hocopHOM MUTAHNUU PACTCHUU.
46. OxucneHne U BOCCTAHOBJICHHWE COENMHEHHUH jKelle3a MUKPOOPraHu3MaMH. XapaKTepUCTHKa OCHOBHBIX
MpeJcTaBUTENeH Keae300aKkTepril.
47.CumOunoruueckas (pukcanus azora y 6000BbIX U He O00OBBIX KyJIbTYp. XapaKTepHCTHKa BO30yIUTENeH,
3Ha4YeHue (PUKCAMK a30Ta [T 3eMIICACIIHSL.
48. Posb TeMIiepaTypbl, BIaXKHOCTH, KUCIIOTHOCTH B (JOPMHPOBAHUH MUKPOOHOTO IIEHO3a MOYBBI.



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

50. buonormueckue Qakropsl, ompenessonme (GopMUpOBaHWE MHUKPOOHBIX aCCOIMAIUA  TIOYBHI:
MeTabMOTHYECKUE, 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: [ 'omosumvu MUKpocKonupogams npenapamsl MUKPOOP2AHUIMO8, PA3TUYAMb OCHOBHbLE
2PYNNbl MUKPOOP2AHUMOS, KVIbMUBUPOBAMb MUKPOOP2AHUZMbL U uzyuams ux. [Ipogooums
KOJIUYECBEHHbIU Y4EM MUKPOOP2AHUZMO8 8 pasiuuHblx cyocmpamax. [lonyuams nakonumenvHvle
U yucmole KyJabmypbl MUKPOOP2AHUZMOS, ONPEOeNsims mump MUKpoOp2aHu3Mos 6 buonpenapamax,
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 KaKkoH LeJIbI0 UCTIOIb3YIOTCS.
3. Kpackwu, kpacsiue pacTBOpbI, HCIIOIb3yeMble B MUKPOOHOIOTHIECKON TPAKTHKE.
4 Merox I'pama, ero CymHOCTh W II€Jb HCIOAB30BaHMWsA. 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 BBIAEIECHUS YUCTOM KYJIBTYpbl 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: aMMHaK,
CEpOBOAOPOI, UHIOI.
10. Bo30Oynutenu, BI3bIBAIOLINE MPOLiECC HUTPUHUKALNMHY, UX XapaKkTepucTuka. KauecTBeHHbIE peakiuu Ha
HUTPATBl 1 HUTPUTBHI.
11. Bo3Oyautenu, BBI3bIBAIONIME TPOIIECC JCHUTPUPHUKAIINY, HX XapaKTepucTuka. KauecTBeHHbIE peakinu
Ha HUTPATHI.
12. MacnsHokucasie OakTepuu, COpaKHBAIONIUE TIIOKO3y W KpaxMmajia. KadecTBEeHHBIE pEaKIMu Ha
MAacCIISIHYIO KHUCIIOTY.
13. Onpeznenenne TUTpa MUKPOOPraHU3MOB B OHoIIpenapaTax, HCIOIb3YEMbIX B PACTEHUEBO/ICTBE.
14. Kononus (nate omnpenenenne). XapakTepUCTHKa KOJIOHUH.
15. Uzyuenne MOpQOIOrHIecKuX, KyIbTyPAIbHBIX 1 ONOXUMHYECKHX CBOMCTB MHKPOOPTaHU3MOB.
16. Onpenenenue MPOTEONIMTUYECKUX CBOMCTB MHKpOOpraHuaMoB. OmnpenencHHe KOHEYHBIX NMPOIAYKTOB
MIPOTEOIN3a: MHI0JIa, CEPOBOAOPOA, AaMMHUAKA.
17. Onpexnenenre caxapoIUTHUECKUX (EPMEHTOB MUKPOOPTaHH3MOB.
18. IlpuHIMO cUCTEeMAaTHKU MUKpoopranu3mMoB 1o onpeneneHuto J1.X. bepru. [late onpenenenne moHATHS
«ITAMM», «KJIOH», «BUI».
19. Knaccugukanyus MUKpPOOPraHM3MOB 10 UCTOYHHUKY YIJIEPOAa, SHEPTHH, IO OKHUCISEMOMY CyOCTpaTy.
OCHOBHbI€ TUITBI TUTAHUSI MUKPOOPTAHH3MOB, UX XapaKTEPUCTHKA.
20. MUKpPOCKOTIHYECKOE MCCIIE0BaHUE TIIIECHEBBIX TPHOOB, UX CTPOEHHUE U pa3MHOXKeHHe. Vcrmomp30BaHme
YEJIOBEKOM.

Bananers: Bradems HeobxoOoumviMu 3HAHUAMU U HABBIKAMU 8 001ACMU MUKPOOUONIO2UL, — HABLIKAMU

VNPAaGIeHuss OCHOBHbIMU XAPAKMEPUCUKAMU MUKPOOP2AHUSMOS, UMEIOWUX 3HAUEHUE 8
MexHon02UU, nepepabomKu U XpaHeHuy celbCKOX03AUCME8EHHOU NPOOYKYUU.
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Posb MUKpOOPraHU3MOB B IIEPBUYHOM ITOYBOOOPA30BaTEIHHOM Tporiecce. OTpakeHue
TOPH30HTAJIBHOM W BEPTHKAIBHOI MOSICHOCTH B COCTABE MUKPOOHOTO HACEICHUSI TOYBBI.

Pons MEKpOOpPraHu3MOB B 00pa30BaHUU ryMyca.

BimsiHue MUHEpaIbHBIX ¥ OPTaHUYECKUX YIOOPEHUH Ha )KU3HEIEATEIIbHOCTh 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 IPOUCXOXKICHHUS 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 PO TyKITHH
pacTeHHEBOCTRA.

OuneHoYHBIE CPeICTBA 3aKPHITOI0 U OTKPBHITOIO THIIA /ISl LeJieil TeKyIero KOHTPOoJisi U
NPOMEKYTOYHOM aTTecTallul

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

OCHOGE 3HAHUIl OCHOBHBIX 3AKOH08 MAMEMAMUYECKUX U eCEeCHEEHHbIX HAYK C NpUMeEHe-
HUemM UHPOPMAUUOHHO-KOMMYHUKAYUOHHBIX MEXHOI02UTL

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

3aoanus 3aKpvlmoco muna.

1. C kaxoif 1ebI0 Ipy MPUTOTOBJICHUH Ma3Ka UCIOJIb3YIOT €r0 (PpUKcaIiio?
1) ¢ uenbio yBeIMYECHHS KOHIIEHTPAIIUH MUKPOOPTaHU3MOB

2) ¢ 1enbI0 MPUKPEIUICHUS Ma3Ka K MPEJAMETHOMY CTEKITY

3) ¢ 1eNbIO BHISIBIICHUS BKITIOUEHUN

4) ¢ 1eNbIO MOBBIIICHUS ONITUYECKOM MITOTHOCTH

[TpaBuiibHBIN OTBET:2

2. YcTaHOBUTE COOTBETCTBUE MEXKY (PM3HOIOTMUECKUMHU IPyIIaMi MUKPOOPIaHU3MOB K OIl
THMAJIbHBIM TEMIIEpaTypaM UX pOCTa.

1) ncuxpoduiibHble MUKPOOPTaHU3MBbI a) 10-350C
2) Me30(UIbHBIE MUKPOOPTaHU3MBbI 6) 40-700C
3) TepMOpUIbHBIE MUKPOOPTaHU3MBI B) 25-350C

[TpaBunbHbI oTBET: 1-a; 2-B; 3-0.

3 baktepuanbHble penaparsl, cojepxKaliue Ki1yOeHbKOBbIe OaKTepPUH, UCIIONb3YyEeMbIe IS
MHOKYJIALMU 000OBBIX PaCTEHHIA:

1) nakTo6akTepuH

2) puzoToppuH

3) a30TOOaKTEpPUH

4) HUTparuH.

IIpaBunpHBIN OTBET: 2, 4.

4. OnpeenuTe MOCIEI0BATENLHOCTD BbIACIEHUS YUCTOM KYJIbTYyphl MUKPOOPTaHU3MOB.

1) nomyueHne HaKONMUTEIbHON KYJIBTYPbI; BBIIEICHUE YUCTON KYJIbTYpHhI; ONIPENEICHHUE €€ Un
CTOTBI

2) noJIly4YeHUe HAKOMUTEIbHON KYJIBTYPbI; ONIPEAEICHUE €€ YUCTOTBI
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3) mosty4eHre HaKOMUTEILHON KyJIbTYPhl Ha cKomeHHoM MITA
4) nosydeHrne HaKONUTENbHOU KyiIbTypsl B MIIb
[IpaBunbHBIN OTBET: 1

5. K xako#i rpynme oOTHOCATCS MUKPOCKOITMYECKUE TPUOBI?
1) npuoHsI

2) SyKapuoOThI

3) BUpYycCHI

4) MPOKapUOTHI

[TpaBuiIbHBII OTBET: 2

3aoanus omkpeimozo muna:

1.Opranu3msl, OJIy4aroIMe YHEPTUIO MPU OTCYTCTBUH JIOCTYIA KUCIOPOaa
nyTéM cyocTpaTHOro hochOpUIMPOBAHUS - ITO
[TpaBUIBHBII OTBET: aHAIPOOHI.

2. Mukpoopranusmsl, KOTOpPbI€ TOCTUTAIOT CBOEr0 ONTHUMAJIBHOTO Pa3BUTHUS IIPU TeMIIEpaTy-

ot 20 1o 45°C oTHOCAT K
[TpaBHIIbHBII OTBET: ME30(HIIaM.

3. B33.I/IMOOTHOI_HGHI/IG, Korjaa 1rnipu COBMECTHOM pa3BUTHUHU HOHYJ'IHLII/Iﬁ 6aKTepI/II/I OAHOI'O BHAA
MMpoaAYKTaMHU CBOCH KU3BHCACATCIbHOCTH YTHETAKOT Pa3BUTHUEC APYIUX - 3TO
HpaBI/IHLHHﬁ OTBCT. aHTAarOHMU3M.

4. Ana>poOHBIil mpoliecc mpeBpalieHust 0€3a30TUCTBIX OPTaHUYECKUX BELIECTB (IJIaBHBIM 00
pa3oM YIJIeBOAOB) MUKPOOPTraHU3MaMHU, IPU KOTOPOM IIPOUCXOIUT HAKOILJIEHUE POIYKTOB
HEMOJHOTO OKUCJICHHUS (CITUPTOB,
OpraHMYECKUX KUCIIOT, YIJIEBOIOB U JIp.) - 3TO
[TpaBuIiIbHBII OTBET: OpOKEHUE.

5. buonoruueckoe OKMCICHHE aMMHaKa 0 HUTPHUTA C MOCIEAYIOIINM OKHCICHUEM HUTPHUTA 10
HUTpATa - 3TO
[TpaBUIbHBIN OTBET: HUTPUDUKALIHSL.

6. IIpouecc, mpu KOTOPOM MHUHEpaJIbHBIE (POPMBI a30Ta BCIAEICTBHE OYPHOTrO pa3BUTUSL MUKPO
OpPraHU3MOB MOTPEOISAIOTCS UMH U IEPEBOJATCS B OETIOK LIUTOIUIA3MBI - 3TO
[TpaBUIBbHBIN OTBET: UMMOOMIIU3ALIMSL.

7. TIporuecc BocCTaHOBIEHHSI HUTPATOB JI0 HUTPUTOB U Jaliee 10 ra3000pa3HbIX OKCHIOB U
MOJIEKYJISIPHOTO a30Ta — 3TO
[TpaBUIbHBIN OTBET: AEHUTPUDUKALUS.

8. B cumbuno3e ¢ 6000BbIMHU KYJIbTypaMu aTMOC(HEPHBINA a30T PUKCUPYIOT MUKPOOPTraHU3MBbI

pona
[MpaBuabHbI oTBeT: Rhizobium.

9. Iporiecc MOMyYCHHsI CYXHUX KYJIbTYP MUKPOOPTaHU3MOB ITyTEM BBICYIITUBAHUS U3 3aMOPO
eHHoro coctostaus (-76°C) - 310
[TpaBuIIbHBIN OTBET: THOPUIU3AITHSL.

10. Ilporecc pa3noxeHUs: MUKpOOpraHU3MaMH O€IKOB 10 aMMHAaYHBIX (JOpM a30Ta - 3TO
[TpaBuiIbHBIN OTBET: aMMOHUUKAIMS (MUHEpAIN3aIUs).



11. Mukpodaopa pa3BHBaIOMIAsACS Ha TOBEPXHOCTH PACTEHUN HA3BIBACTCS
[TpaBunbHBIM 0TBET: snHdUTHAS MUKpOdIIOpa.

12. MuKpOoOpranu3Mbl, OOUTAIONIUE B TIOYBE, IPUJIETAIONICH K KOPHIO PACTEHUS
[TpaBuiibHBI O0TBET: MUKpO(dI0opa pruzochepsl.

13. I'pynna ynbTpaMUKpPOCKOIIMYECKUX OOJIMTATHBIX BHYTPUKIIETOUHBIX TAPa3UTOB, CIIOCO0
HBIX PA3MHOKAThCS TOJIBKO B KJIETKAX dUBBIX OPTaHU3MOB - 3TO
[IpaBuiIbHBIN OTBET: BUPYCHI.

14. Tlomnoe yHUUTOXKEeHHE (00ECTUIOKUBAaHNE) BCeX (DOPM KHBBIX MUKPOOPTaHU3MOB - 3TO
IIpaBUIBHBIN OTBET: CTEPUIU3ALINSL.

15. Ilopoku 3epHa, BbI3bIBAEMbIE MUKPOOPIaHU3MaMHU, ITPU HETIPABUIILHOM €TI0 XPaHEHHH:
ITpaBMIIBHBIN OTBET: IUIECHEBEHUE, CAMOCOTPEBAHNE, THUCHHUE.

6.4 MeToanyeckne MaTepuaJibl, ONpe/iessoIMe NPoueAypPbl OlleHUBAHUS 3HAHMI, yMe-
HMii, HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH, XaPAKTEPU3YIOIINX 3TAIbI
(popMupoBaHUS KOMIIETEHIUI

OneHka 3HaHWH, YMEHHUH, HaBblKa U (WJIM) OMBITAa JEATEIBHOCTH, XapPaKTEPU3YIOLIUX 3TaIlbl
(dbopMHpOBaHUS KOMIETSHIIUH 1O JUCHUIUIMHE TPOBOJUTCA B (POPME TEKYIEro KOHTPOJS U MpOMe-
KYTOYHOH aTTeCTaluu.

Texyumuil KOHTPOJIb MPOBOJUTCS B TEUEHUE CEMECTPA C LIEJIbIO ONPEAEICHUS YPOBHS YCBOEHUS
o0yyaroImuMucs 3HaHUH, GOPMHUPOBAHUS YMEHUH, HABBIKOB M (MJIM) OIBITA AEATENIbHOCTH, CBOEBpE-
MEHHOTO BBISBJICHHS NPENOJaBaTelieM HEJIOCTATKOB B MOJATOTOBKE OOYYArOIINXCS W MPUHATHS HEO0O-
XOJMMBIX Mep IO €€ KOPPEKTHUPOBKE, a TAaK K€ [yl COBEPILIEHCTBOBAHUS METOJIUKU OOy4YeHUs, opra-
HU3aLMU y4eOHOM paboThl U OKa3aHUs 00Y4arOIUMCS HHANBUAYAIbHON TOMOILIH.

K Tekyiiemy KOHTPOIIIO OTHOCSTCS IPOBEPKA 3HaHUI, yMEHUI, HAaBBIKOB 00yYarOIUXCsL:

- Ha 3aHATUAX (OIPOC, KOHTPOJIbHBIE pabOThI), OTBETHI (IMCHbMEHHBIE UJIM YCTHBIE) HA TEOPETHU-
YeCKHE BONPOCHI, BBIIOJIHEHHE U 3alUTA J1a00PaTOPHBIX pabOT, BHIMOIHEHHE KOHTPOJIbHBIX padoT);

- 110 pe3y/bTaTaM BbINOJIHEHUS J1€JI0BbIX 3a/1aHUH;

- TI0 pe3yJbTaTaM MPOBEPKH KauecTBa KOHCIIEKTOB JIEKIIMHA, pabouuXx TeTpajei U UHbIX MaTepu-
aJloB;

- TI0 pe3yJbTaTaM OT4YeTa 00YJaroUINXCs B X0J1€ MHAWBUYAIbHOM KOHCYNIbTAllUU MIPEToiaBaTe-
7151, MPOBOJIMMOM B Yachl CAMOCTOSITENILHOM pabOThI, IO UMEIOLIUMCS 33JJ0JKEHHOCTSIM.

Ha nepBbIX 3aHATHSAX MperojaBaTellb BbIIAET CTYAEHTaM IpaUK KOHTPOJIbHBIX MEPOIPHUITUI
TEKYIIETr0 KOHTPOJIS.

I'PA®UK KOHTPOJIBHBIX MEPONPUATHI TEKYILEr0 KOHTPOJIA
10 JUCHUILIMHE

Mecsin npo-
BeJleHUsI KOH-
TPOJIBHOTO Me-

DopMa KOHTPOJIBLHOIO
MeponpusaTHs (TecT, KOH-
TpoJibHas padora, ycT-

®opmu- | Uuaukarop | Itan dop-

Ne y HamMeHOBaHUeE Te-
pyeMasi |I0CTHKEHMSI| MUPOBAHUS

MbI KOHTPOJIbHOI'0 Mepo-

KOMIIe- | KOMIIETEH- | KOMIIETEeH- . ponpusitusi
NpUATHS HBI 0MPOC, KOJUIOKBHYM,
TEHLUSA 107071 197071 Ounasn dgopma /
J1eJIOBAsi UT'Pa U T.I1.)
3a04Hasi
Paznen 1.«IIpenmer, | oTan 1-e 3ansTHE
00BEKTBI HCTOpHSI, pa3- Il oTam 2-¢ 3aHATHE

K .
BUTHA ¥ 3amaun Mukpo-| OIIK-1 | OIIK-1.2 OIUTOKBHIYM, OMpPOC

Ounosornu. buorexHoio-
TUSl MUKPOOPTaHHU3MOBY.

Pazpen 2«Cucremaruka I>Tan KOIOKBHYM. OMDOC 3-e 3aHsATHE
npokapuoT. Meta6ommsm| OITK-1 | OIK-1.2 |ll3ran Y, OHpoc. 4-¢ 3aHATHE

MHUKPOOPTaHU3MOB). 5-€ 3aHsATHE




Paznen | sTan

3«MUKpOOpraHU3MBl U OIK-1 | OIK-1.2 Il sTan KostokBuyM, ompoc. 6-¢ 3aHsATHE

OKpY’KaloIas cpeza. Il >Tan

Paznen 4«I'eneTnka | aTan KOHTOOLHAS aGota Hos6ps/

MHKPOOPTaHH3MOB. OIIK-1 | OIIK-1.2 lI3ran Onpocp p '111 3ausaTUE
Il>Tan ’

Pa3znen S« IIpeBpaienue Iaran N Jexabpn/

MHKPOOPraHU3MaMH €O~ w4 | OI[K-1.2 lI>ran ompoc M,y 18 3ansarue

eIMHEHUI yriiepojiay. I>Tan '

Pasznen | sran Jexabpsn/

6«buonornueckas uk- Il 5Tan K 18 3ansTHE

carus OIK-1 | OIK-2.1 |1l 3ran OVIOKBHYM, OHpOC.

MOJIEKYJISIPHOTO a30Ta».

Pa3nean 7« IIpespaienue | sTan HexaOpb/

MHKPOOPTaHU3MaMH  €O-| e 1 [ O[[K-1.2 Il aran KommokBuyM, ompoc. 18 3ansaTue

€IUHEHUM a30Tay. 11 >Tan

Pa3nen 8 | oTan Jlexabpn/

«ITouBeHHasT MUKPOOHOJIO- Il 5Tan Konnoxsuym, omnpoc. 18 3ausTHe

s OIIK-1 | OIIK-1.2 1 >ea

Pa3nen 9 | oTan Jlexabpn/

«bakrepuanbubie mpemapa-| OIIK-1  |OITK-1.2 Il aTan K 18 3ansaTue

ThI, UCTIONB3yeMbIE B pac- 1 5Tan OJITOKBHYM, OIIPOC.

TCHUCBOJACTBEC).

Yemmuwuit onpoc — nanbonee pacripoCTpaHEHHbIH METOA KOHTPOJIS 3HAHUHM CTYJIEHTOB, Mpery-
CMaTpPUBAIOLIUN YPOBEHb OBJIAJICHUS] KOMIIETEHIIUSIMH, B T. 4. MOJHOTY 3HAHUM TEOPETHYECKOI0 KOH-
TPOIUPYEMOTO MaTepHaa.

[Tpu ycTHOM ompoce yCTaHaBIMBAETCSI HETIOCPEICTBEHHBIM KOHTAKT MEX/1y IperoaaBaTeaeM u
CTYIEHTOM, B IIPOLECCE KOTOPOTO IMPENOaBaTelb MOIy4acT IMIMPOKUE BO3MOXKHOCTHU IS U3Y4YECHHUS
MHUBUAYAJIBHBIX OCOOEHHOCTEN YCBOSHUS CTYIGHTaMU y4eOHOIro MaTepuasa.

Y CTHBIN 0onpoc Mo AUCHUIIIMHE TPOBOAUTCS HA OCHOBAaHUHM CAMOCTOSITEIbHON pabOThI CTY/EH-
Ta 10 KaXXJ0MY paszieny. Bonpocs! mpencTaBieHsl B IUIaHaX JIEKIUNA O TUCITUIUINHE.

PaznuuatoT (QpoHTaNbHBIM, MHAWBUAYAIbHBIH M KOMOMHMPOBAHHBIA onpoc. PpoHmanvHul
orpoc npoBoauTcs B (opme Oecenbl npemnoaasarens ¢ rpynnoil. OH OpraHu4Yecku coyeTaercs ¢ Io-
BTOPEHUEM MTPOUIEHHOTO, ABJIAACH CPEACTBOM IS 3aKPEIIEHUS 3HaHUN U yMEHMI. Ero 10CTOMHCTBO
B TOM, YTO B aKTUBHYIO YMCTBEHHYIO paOOTy MOXHO BOBJI€Yb BCEX CTYJIEHTOB Ipymiibl. [[j1s1 3TOro Bo-
MPOCHI JTOJKHBI JIOMYCKaTh KPaTkylo (opMy OTBeTa, ObITh JAKOHUYHBIMHU, JIOTHYECKU YBS3aHHBIMU
ApYyT C APYroM, AaHbl B TAKOM MOCIEI0BATEIbHOCTH, YTOOBI OTBETHI CTYAEHTOB B COBOKYITHOCTH MOT-
JIM PacKpbITh CoJiepKaHue pasnena, TeMbl. C momolibio (poHTAIBHOTO ONpoca MPernoiaBaTeslb UMEET
BO3MO)XHOCTh TMPOBEPUTH BBHIMOJIHEHHE CTYJEHTaMH JIOMAIllHEro 3aJaHusi, BBIICHUTh TOTOBHOCTb
TPYIIBl K U3YYEHUIO HOBOTO MaTepuaa, OnpeaenuTh cOPMUPOBAHHOCTh OCHOBHBIX MOHATHH, YCBO-
€HHe HOBOr0 y4yeOHOIro mMaTrepuana, KOTOpbIi TOJIbKO 4TO ObLI pa3oOpaH Ha 3aHsATHH. LlenecooOpazHo
UCMOJIb30BaTh (PPOHTAIBHBIN ONPOC TAKXkKe Mepe/l MPOBEACHUEM JTa0paTOPHBIX paboT, Tak KaK OH I03-
BOJISIET TPOBEPUTH MOJATOTOBIEHHOCTh CTYJI€HTOB K MX BBINOJIHEHHUIO.




Bonpocsl JOMKHBI UMETh MPEUMYILECTBEHHO MOMCKOBBIA XapakTep, YToObl MOOYXKIaTh CTY-
JIEHTOB K CAMOCTOATEIIbHON MBICIUTENBLHON AEATEIBHOCTH.

Hnousuoyanvuelii onpoc mpeanoaraeT o0bsICHEHUE, CBA3HBIE OTBETHI CTYACHTOB Ha BOIIPOC,
OTHOCSIIHICA K H3y4aeMOMY Y4eOHOMY MaTepualy, MO3TOMY OH CIY>KUT BaKHBIM CPEJICTBOM pa3BH-
TUS peud, MaMsTH, MBIIUICHUS CTyAeHTOB. UTOOBI clenaTh Takyro NpoBEpKy Oojee riay0okoii, HeoO-
XOJIUMO CTaBUTh NIEpe]] CTYACHTaMU BOTIPOCHI, TPEOYIOIINE pa3BEPHYTOrO OTBETA.

Bonpocel nns MHAMBUAYANIbHOTO OMpOCa JOJKHBI ObITh YETKHUMH, SICHBIMU, KOHKPETHBIMHU,
€MKUMH, UMETh MPUKIATHON XapaKTep, OXBAaThIBaTh OCHOBHOW, paHEEe MPOWJECHHBIN MaTepuas Mpo-
rpamMmsbl. MIX copeprkaHue N0KHO CTUMYJIMPOBATh CTYIEHTOB JIOTHUYECKU MBICIINTh, CPABHUBATh, aHA-
JTU3MUPOBATh CYIIHOCTH SIBIICHWH, JTIOKa3bIBaTh, MOJAOUPATh YOCIUTEIbHBIE MPUMEPHI, YCTAHABIMBATH
MIPUYMHHO-CJIEICTBEHHBIE CBSI3H, JIeJaTh 0OOCHOBAaHHBIC BBIBOJIBI U 3TUM CIIOCOOCTBOBaTh OOBHEKTHB-
HOMY BBISIBJICHUIO 3HAHHWH CTYACHTOB. BOMpOoChl OOBIYHO 3a/1al0T BCEH TpyIIe W MOocie HeOOIBIIoN
nay3bl, HEOOXOAUMOM Ui TOTO, YTOOBI BCE CTYJIEHTHI MOHSIN €r0 U MPUTOTOBUIIMCH K OTBETY, BbI3bI-
BAIOT JIJI1 OTBETA KOHKPETHOI'O CTY/ICHTA.

Jlist Toro yTOOBI BBI3BATh IIPU MPOBEPKE MO3HABATEIBHYIO aKTUBHOCTH CTYACHTOB BCEH IpyIi-
TIBI, [IEeIECO00Pa3HO COYeTaTh UHAUBUIYAIBLHBIN U (DPOHTATBHBIN OMPOC.

JImUTeapHOCTh YCTHOTO OMpOoca 3aBUCUT OT y4eOHOr0 MpeMeTa, BUJIa 3aHITUN, HHAUBUAYalIb-
HBIX OCOOCHHOCTEH CTY/ICHTOB.

B mpouecce ycTHOTO ompoca mpemnogaBaTelio Heo0X0AUMO MOOYKIaTh CTYACHTOB HCIOJIb30-
BaTh IIPH OTBETE CXEMBI, TPaQUKH, JHATPAMMEI.

3axiounTeIbHas YacTh YCTHOTO OIpoca — MOJPOOHBINM aHAIU3 OTBETOB CTYAEHTOB. [Ipenoaa-
BaTeJIb OTMEYAET IMOJ0KUTEIBHBIE CTOPOHBI, YKA3bIBAET HA HEJJOCTATKH OTBETOB, JIEJAET BHIBOJ O TOM,
Kak u3ydeH y4eOHbIi martepuai. [Ipu olieHKe OTBeTa y4HUTHIBAET €ro MPaBHIBHOCTh M MOJHOTY, CO-
3HATEJIbHOCTh, JIOTHYHOCTh M3JIOKEHUSI MaTepuaia, KyJlbTypy PE4Yd, YMEHUE YBA3bIBATH TECOPETHYE-
CKHeE TIOJIO’KEHUS C MPAKTUKON, B TOM YHCIIE U ¢ OyAylieil mpodecCuOHANbHON AESITETbHOCTHIO.

Kpurtepun u mkajbl OllecHUBAHNS YCTHOT'O ONPoOca

Kpurepuu oneHku npu TeKymeM KOHTPOJIE Onenka
CTyaeHT OTCYTCTBOBaJ HA 3aHATHM WM HE NpuHHUMan yvyactus. He-
BEpPHBIC U OMIMOOYHBIE OTBETHI [0 BOIIPOCAM, Pa30MPAEMBbIM HA CEMU- | «HEYIOBIECTBOPUTEIHHOY
Hape
CTyZneHT mpUHUMAaeT ydacTue B OOCYXIEHHU HEKOTOPBIX MIpoOIieM,
JA€T pacIUIbIBYAThIE OTBETHI HA BOMPOCHL. ONUCKHIBAs TEMY, ITYyTAETCS U
TepsAET CyTh BOIpoca. BEpHOCTh CyXJI€HHUH, ITOJHOTA U NPAaBUIBHOCTh
orBetoB — 40-59 %
CTyneHT mpUHUMAaeT ydacTue B OOCYXKAEHHU HEKOTOPBIX MPOOJeM,
Ja€T OTBETHI Ha HEKOTOPHIE BOIPOCHI, TO €CTh HE MPOSBISIET JOCTA-
TOYHO BBICOKOM aKTUBHOCTHU. BEPHOCTH CYXIEHUI CTYAECHTA, IOJHOTA
W PaBWIILHOCTH 0TBETOB 60-79%
CTyaeHT JeMOHCTPUPYET 3HaHWE MaTepuaa 1o pa3aeny, OCHOBaHHbIE
Ha 3HAKOMCTBE C 0053aTeIbHOW JTUTEPATypOil M COBPEMEHHBIMH TTyO-
JUKALMAMU; 1aeT JIOTUYHbIE, apTYMEHTUPOBAHHBIE OTBETHI HAa MOCTaB-
JIEHHBIE BONIPOCHI. BbICOKasi aKTUBHOCTh CTYJIEHTA IIPU OTBETAX Ha BO- «OTIIMYHO»
IIPOCHI IIPENOJABATENISl, AKTUBHOE YYaCTHUE B MPOBOJUMBIX JTUCKYCCHU-
aX. [IpaBHJIBHOCTh OTBETOB M NOJHOTA HUX PACKPBITUSA JOJKHBI CO-
cTaBysATh Oonee 80%

«YHAOBJICTBOPUTCIIBHO»

«XOpOouIo»

KpuTtepuu u mkajabl OeHUBAHUS MPe3eHTALUM

MuHUMaTBEHBIN N3noxxeHHbIH, 3aKOHYEHHBIH, .
Heckpunro- . . OO6pa31oBbIil OTBET
OTBET PACKPBITHINM OTBET | MOJHBIA OTBET 5
Pl 2 3 4
PaCKDLITHE [Tpobnema He | [IpobGnema packpsl- IIpoGiema packpbl- IIpoGiema packpbITa
I 061;6MH pacKpbITa. Ta HEe MOJHOCThIO. | Ta. [IpoBeaeH aHa- mosHOCTHIO.  [IpoBe-
P OTcyTCcTBYIOT BBI- | BeIBO/IBI He czena- nu3 npobsieMbl 0e3 JieH aHajau3 Mpo0JieMbl




BOJIBI. Hbl W/WIH BBIBOJBI MPUBICYCHUS JIO0- C TPUBICUYCHUEM JIO-
HE 00OCHOBAHBI. MOJIHUTENBHON JIN- TOJHUTEIBHOU JIUTeA
Tepatypbl. He Bce parypsl.
BBIBOJIBI  czeNiaHbl BbIBOAbI 00OCHOBAHBI.
1/ 000CHOBAHBI.
[Ipencrapisiemas [Ipencrasnsemast [IpencraBnsiemast WHA
IIpencrasnsemas
HGOpMALIS 110 uHpopmanus  He mHpopMmauus  cu- GopMalUs CUCTEMATH-
deckd He ops. | CHCTEMATH3MPOBA- | CTEMATH3MPOBAHA M| 3MPOBAHA, TOCIE0BA
[Ipencrasne- sana Ha W/WIK HE TIOCTie- TIOCIeIOBaTeNIbHA. | TEIbHA W JIOTUYECKH|
HHUE ) JOBaTelIbHA. Hc+ Ucnonp3oBano 004 cBs3aHa.
He ucnons3zoBanbl
MOJIb30BaH 1-2 nee 2 mpodeccuo4 Ucmnonb3oBano 0Ooiee
npodeCCHOoHAITb-
npodeccuoHanb- | HAIBHBIX ~ TepMHU- 5 MpodecCHOHATbHBIX|
HBIC TEPMHHBI.
HBIX TEPMHUHA. HOB. TEPMHHOB.
He ucnonb3oBansl | Mcnonb30BaHbl Ucnonb3oBanbl [[lupoko ucCIoIB30Ba-
uHpOopMalnoHHbIe | HH(pOpMaMoOHHbIe | HH()OPMAIIMOHHBIE | HBI MH()OPMAIIMOHHBIE
Odpopmre TEXHOJIOTHH TEXHOJIOTUHI TEXHOJIOTUHU TEXHOJIOTHH
p (PowerPoint). (PowerPoint)  ua-{ (PowerPoint). (PowerPoint).
HUE
Bonbmie 4 ommbok | ctuyHo. 3-4 om0+ He Gonee2 ommbox OTCYTCTBYIOT OIIHOKH
B MIPEJICTABJISIEMON | KU B MPEICTaBIIsie-| B IPEACTABIAEMOM B MPEJICTABISIEMOM]
nHpopmanuu. Mo# nH(popmauu. | ”HGOPMAITUH. nHdopmanuu.
Tonmpko otBeThl Hal OTBeTHI Ha BOIPO- OTBETHI HA BOIPOCH]
OtBerst Ha | Her otBeToB Ha
AIIEMEHTApHBIE BO-| Chl TOJHBIC W/WIIY TMOJIHbIE C IPUBUACHUA
BOTIPOCHI BOTIPOCHI.
IPOCHI. JaCTUYHO TOJIHEIC. | €M MIPUMEPOB H/¥IIN

[Tpouenypa oneHMBaHUS KOMIIETEHLIUN 00y4YarolMXCsl OCHOBAHA Ha CIIEAYIOIINX CTaHJapTax:

1. IlepuoguuHOCTh NPOBEICHHSI OLIEHKH (0 KaXJIOMY pa3zeny AUCLUUILUINHBI).

2. MHOrocTyneH4aTocTh: OleHKa (Kak [pernojaBaTesieM, TaK U CTyI€HTaMu TPYIIIbI) U

caMOOlLIeHKa 00ydJaroerocsi, 00CyXKJeHue pe3yJIbTaTOB U KOMIUIEKC Mep MO YCTPAHEHUIO He-
JOCTAaTKOB.

3. EXuHCTBO MCHONB3yeMON TEXHOJOIMH Ul BCEX OOY4YarOLIMXCsl, BHIIIOJIHEHUE YCIOBUH CO-
[IOCTAaBUMOCTH PE€3YJIbTaTOB OLICHUBAHMUS.

4. ColmosieHre MOCJIEA0BaTEIbHOCTH MPOBEACHUS OLIEHKU: MPEIyCMOTPEHO, YTO Pa3BUTHE
KOMITETEHIIUI MJIET IO BO3PACTaHHUIO UX YPOBHEH CII0KHOCTH, a OLIEHOYHBIE CPE/ICTBA HA Ka)K/IOM 3Ta-
II€ YYUTHIBAIOT 3TO BO3pacTaHMe. Tak Mo KaKIOMy pasleny AUCLHUIUIMHBI UAET HAKOIUIEHUE 3HAHUM,
Ha IIPOBEPKY KOTOPBIX HANpaBJIEHbI TAKUE OLIEHOYHBIE CPE/ICTBA KaK YCTHBIN ONMPOC U MOJATOTOBKA J10-
KJa10B. Jlajnee nmpoBoauTCs 33a4yHOe 00ydeHue, MO3BOJISIONIEe OLIEHUTh HE TOJIBKO 3HaHUSA, HO yMe-
HUS, HaBBIK U OIBIT IPUMEHEHHUS CTYACHTOB 10 UX NMpUMEHEeHHI0. Ha 3akiiounTenbHOM 3Tane mpoBo-
JUTCS TECTUPOBAHKE, YCTHBIN ONPOC WM MUCbMEHHAs! KOHTPOJIbHAS paboTa Mo paszeny.

[IpomexyTouHas arTecTanusi OCYLUIECTBISIETCS, B KOHIE KaXKJOT0 CEMECTpa U MPeACTaBIsAET CO-
0011 UTOrOBYIO OLIEHKY 3HaHUI MO NUCIMIIJIMHE B BUJAE MPOBEICHHS 3K3aMEHALMOHHOM MpoLeaypbl
(3K3aMeHa), BBICTABJICHUS 3a4eTa, 3alllUThl KypcOBOM pabOThI.

IIpouenypa npomMeKyTOUHOM aTTecTalluy IPOXOAUT B COOTBETCTBHH € [lon0keEHNEM O TEKYIIEM
KOHTpOJIE U MPOMEXKYTOUHOM aTTecTtanuu oOydaromuxcs. [Ipomexxyrounas arrectanus B popme 3aue-
Ta MPOBOJAUTCS B (JOPME KOMITBIOTEPHOTO TECTUPOBAHMSI WJIM YCTHOTO OIpoca, B (popMe sK3aMeHa - B
YCTHOM (opme.

ATTecTallMOHHBIE MCIIBITAaHUS B (hopMe 3aueTa MPOBOAATCS MpernojaBaTeiaeM, BeAyIUM JISKIHU-
OHHBIE 3aHATHS 110 JTAHHOW JUCHMILTUHE, WK MPernojaBaTesisiMy, BEAYIIMMH MIPAKTUYECKUE 3aHITHS.
ATTecTallMOHHbIE HCITIBITAaHUS B (pOpME YCTHOTO 3K3aMEeHa MPOBOJATCS IMperojaBaTesieM, BeIyIIHM
JIEKIMOHHBIE 3aHATUS MO JaHHOW aucuuIuinHe. [IpucyTcTBUe MOCTOPOHHUX JIUI] B XOJ/€ MPOBEACHUS
aTTEeCTAllMOHHBIX MCIIBITAHUI 0e3 pa3pelleHns peKTopa Wi IpopeKTopa He JOIMycKaeTcs (3a UCKIIIo-
YeHHeM pabOTHUKOB YHUBEPCHUTETA, BBHIMOIHIIOMIMX KOHTpOIUpYIolue GyHKIIMH B COOTBETCTBUU CO
CBOMMHU JIOJDKHOCTHBIMH OO0SI3aHHOCTSIMU). B ciyyae oTcyTCcTBHS BeIyIIero IMperojaBaTelis aTTecTa-
LIMOHHBIE UCIIBITAHUS MTPOBOJASITCS MpenoaBaTesieM, Ha3HAY€HHbIM TUChbMEHHBIM PAaCIOPSKEHUEM 10

kadenpe.



WHBanuapl U IM0a ¢ OTPAHUYEHHBIMHA BO3MOKHOCTSMM 3I0POBBS, HMEIOIINE HAPYLIICHHS OIIOp-
HO-JIBUT'AaTEJILHOIO almapara, MOTyT JOIIyCKaTbCs HA aTTECTALlMOHHBIC UCIIBITAaHUS B COIIPOBOKICHUN
aCCHCTEHTOB-COIIPOBOKIAIOIIUX.

Bo BpeMs aTTecTallMOHHBIX UCIBITAHUH 00yJaromuecss MOTYT MOJIb30BaThes paboydeil mporpam-
MO JIHUCLUIUIMHBI, a TAKKE C Pa3pelleHus IPENnoAaBaress ClIpaBOYHON U HOPMATUBHOM JIMTEPATYpPOH,
KaJIBKYJIATOPaMH.

Bpewmst moaroToBku oTBeTa NpU cAadye 3K3aMeHa B YCTHOM (hopMe JOKHO COCTaBIIATh HE MEHee
40 MuHYT (IO KEIaHUI0 00YYaIOIIErocs OTBET MOXKET OBITh JOCPOYHBIM). Bpems oTBeTa — He Oolee
15 MunyT.

[Ipu mpoBeneHNH YCTHOTO K3aMeHa YK3aMEHAIIMOHHBIN OMJIET BEIOMpPAET caM 3K3aMEHYEMBIH B
CllydaiiHOM nopsizake. IIpu noaAroroBke K yCTHOMY 3K3aMEHY 9K3aMEHYEMBIH, KaKk IIPaBUIIO, BEIET 3a-
IIMCH B JINCTE YCTHOTO OTBETA, KOTOPBIN 3aTeM (110 OKOHUYAHUU 3K3aMEHA) CIAeTCs SK3aMEHaTopYy.

DK3aMeHaTOpy HPEeOoCTaBIAETCs IIPaBO 337aBaTh OOYUYAIOIIMMCS JONOJHUTEIbHBIE BOIPOCH! B
paMKax IporpaMMbl JUCHHIUIMHEI, @ TAKKE, IOMUMO TEOPETUYECKUX BOIIPOCOB, 1aBATh 3aa4H, KOTO-
pBIE U3YYaIUCh HA TPAKTUYECKUX 3aHATUSAX.

OneHka pe3yapTaTOB KOMIBIOTEPHOI'O TECTUPOBAHUS U YCTHOI'O aTTECTALMOHHOIO HCIBITAHMS
00BsIBIIIE€TCS 00yYaIOUIMMCS B IEHB €T0 IIPOBEACHHUS.

IlopAaoK MOATOTOBKH M NIPOBEICHUS IPOMEKYTOYHOM aTTecTallui B (popMe 3a4era

JewcTBue Cpoku Metoauka OTBETCTBEHHEBIN
3ao4Has popma
Bpiaga BOnpocoB K 3a4eTy 1 3ansTHE Ha nexuusx, Benymuit npenogasarens uiu
110 UHTEPHET [perno/iaBaTeiiv, Beaylne
MPAKTUYECKHUE 3AHATUS
Koncynbpranuu B CECCHIO Ha rpynnoson Benymuii npenoxasarens Win
KOHCYJIbTALIUU MPEIOJABATENH, BEAYIIHE
MPAKTUYECKHUE 3aHATHUS
3auer B CECCHUIO YCTHBIN OIIPOC Benymuit npenogasarens uin
[perno/iaBaTeiiv, BeaylInue
MPAKTUYECKHUE 3AHATUS
dopMUpPOBAHUE OLICHKU Ha 3auere B cootBercTBUM ¢ | Benymmii npenogaBaTens Win
(«3auTeHOY/ «HE 3a4Te- KPUTEPHUSMHU MIPEIOJABATENH, BEAYIIHE
HO») IIPAKTUYECKUE 3aHATUS

6 IEPEYEHD OCHOBHOﬁUH JNTONOJIHUTEJBbHON YYEBHOM JIUTEPATYPHI,
HEOBXOJIUMOM AJIs1 OCBOEHU S JTUCHUATIINHBI

OcHOBHas UTEpaTypa KonuectBo B OubiIMOTEKE / CCBUTKA Ha
3BC

Caxaposa, O. B. O6mast MukpoOuosnorus u obmas canurap- | ttps://e.lanbook.com/book/206942
Has MuUKpoOuosorus : yueoHoe nmocooue / O. B. Caxapona, T.
I'. CaxapoBa. — 2-e u3n., ucnp. — Cankr-IlerepOypr : Jlans,
2022. — 224 c¢. — ISBN 978-5-8114-3798-6. — Texkcr :
3JIEKTPOHHBIH // JIaHb : 3eKTpOHHO-OMOIMOTEeYHas cUcTEeMa.
— URL:

https://e.lanbook.com/book/206942. — Pexwum noctyma: s
aBTOPH3. IIOJIb30BATEIIEH .

@apuues, A. T. MukpoOuosnorus. JlabopaTopHbIii MpakTH-
kym / A. T. ®@apuues, A. X. Kossipes, A. A. CabanoBa. — | https://e.lanbook.com/book/260843
Cankr-IlerepOypr : Jlans, 2022. — 152 ¢. — ISBN 978-5-
507-44486-1. — TexkcT : 31neKTpOHHBIH // JIaHb : 31€KTPOHHO-
OoubIMoTEeYHAS cUCTeMa. — URL:
https://e.lanbook.com/book/260843. — Pexxum noctyna: ams
ABTOPH3. TIOJI30BATENIEH.




JlomoTHUTEIbHAS JINTEPATypa KonmuectBo B OnOIMoTEKE / CCBUTKA HA
9BC

dapHues A. T. | https://e.lanbook.com/book/454481
[TouBenHass Mukpobuoorus : yueOHoe mocodue At By30B /
A. T. ®apuueB, A. X. Ko3sipes, A. A. CabaHoBa. - 3-¢ u3.,
crep. - Cankr-IlerepOypr : Jlans, 2025. - 140 c. - Kanra u3
koyiekuu Jlanp - BerepuHapusi U CelbCKOE XO3SUCTBO. -
URL.: https://e.lanbook.com/book/454481. - ISBN 978-5-507-
49341-8. - TeKcCT : AIEKTPOHHBIH. .

Kopocrenéra, JI. A. OCHOBBI 3KOJOTMM MHKPOOPTaHU3MOB:
yaebHoe mocobue / JI. A. Kopocrenésa, A. I'. KomraeB. — https://e.lanbook.com/book/211103
Cankr-Ilerepoypr : Jlanp, 2022. — 240 c. — ISBN 978-5-
8114-1400-0. — TexcT : anmekTpoHHbIH // JIaHb : 3JEKTPOHHO-
6ubnnoreynas cucrema. — URL:
https://e.lanbook.com/book/211103 — Pexum moctyna: mns as-
TOpPH3. N10JIb30BATEIEH. .

7. METOAUYECKHUE YKA3AHUSA JJSA OBYYAIOIIUXCSA IO OCBOEHUIO AUC-
HOUIIJINHBI
Memoouueckue pexomenoayuu no padome HA0 KOHCHEKMOM JIeKYUIL 608PeMs U NOC/IE NPOBEOEeHUA
JleKyuu.

B xoJie NEKIMOHHBIX 3aHATHI 00ydYalONUMCS PEKOMEHIYETCS BBITIOJIHATH CISAyIONue neicTrus. Be-
CTH KOHCIIEKTUpOBaHHE ydeOHOro marepuana. OOpamars BHUMaHUE Ha KaTeropuu, GOpMyIHpPOBKH, PacKphl-
BAaIOLINE COJECP)KaHUE TE€X WM MHBIX SIBIICHUH U MPOLECCOB, HAYYHBIEC BEIBOABI M MPAKTUYECKUE PEKOMEHIALNI
[0 UX MPUMEHEHMIO. 3aJaBaTh MPENOAaBaATENI0 YTOUHAIONINE BOIIPOCH! C IIENBI0 YACHEHHS] TEOPETUYECKUX I10-
JIO’)KEHUH, pa3pelieHns CIOPHBIX CUTYalHH.

JKenarenpHo ocTaBUTH B pabOYMX KOHCIEKTAX IOJIsI, HA KOTOPBIX O HEayJUTOPHOE BPEMs MOXHO CIEJaTh
MOMETKH U3 PEKOMEHI0BAHHOM JIUTEPaTyphl, JOMOIHAIOIINE MaTepHUall IIPOCITYLIIAaHHOMN JIEKINH, a TAaKKe TOTIEePKH-
BAIOIIHE 0COOYIO BAYKHOCTH T€X WJIM HHBIX TEOPETUUECKUX MOTOKEHHI.

Memoouueckue pexomenoayuu K 1a60pamopusIM 3aHAMUAM C RPAKMUKOOPUEHMUPOEAHHbIMU
3a0anuamu.

B xome moarotoBku K J1a00OpaTOPHBIM 3aHSATHUSAM HEOOXOIUMO OCBOUTH OCHOBHBIC TOHSTHS U
METOJIMKH PabOTHl ¢ MUKPOOPTaHW3MaMH, OTBETUTh Ha KOHTPOJIBHBIE BOMPOCHL. B TeueHue nabopa-
TOPHOTO 3aHSTHS CTYJEHTY HEOOXOAMMO BBIIOJIHUTH 33/IaHUS, BbIIAHHBIC MTPEIOaBaTeNIeM, YTO 3aUH-
TBIBaeTCS KaK TEKyIlas padoTa CTy/IeHTa U OIEHUBAETCS MO KPUTEPHSIM, MPEACTaBIEHHBIM B ITyHKTAX
6.4 PIT/I.

Buinonnenue unousuodyanvHolx munoewix 3a0au.

B ciydae mporryckoB 3aHATHH, HAIW4YHS WHAWBUAYATBHOTO Tpaduka oOydeHWs W JUIS 3aKperuieHHS
MPAaKTUYECKUX HABBIKOB CTYAEHTaM MOTYT OBITh BHIJAHbI THIIOBbIE MHIMUBHYalIbHbIE 3aJaHHs, KOTOPbIE T0JIK-
HBI OBITH C/IaHBl B YCTAHOBJICHHBIH MPENOaBaTelIeM CPOK.

Pexomenoayuu no pabome ¢ HayuHoil u y4eOHol 1umepamypoii

Pabora ¢ y4eOHOI M HayYHOW JTUTEpPATYpOH SBISETCS TJIABHOW (POPMOU CaMOCTOSITENLHOW paOOTHI U
HE00XoIuMa NPH MOATOTOBKE K YCTHOMY OIIPOCY Ha NMPaKTHYECKHX 3aHATHAX, K KOHTPOJILHBIM paboTaM, Te-
cTHpOBaHMI0. KOHCTIEKTHI HAYYHOH TUTEpaTyphl IPH CaMOCTOSATENFHON MOATOTOBKE K 3aHSATHAM JIOJKHBI OBITH
BBINOJIHEHBI TAaKXKe aKKypaTHO, COJIEPkKAaTh OTBETHI HA KaXKIbIH ITOCTABICHHBII B TEME BOIPOC, UMETh CCBUIKY
Ha MCTOYHHMK MH(OpMamuu ¢ 00sS3aTeNbHBIM YKa3aHHEM aBTOpa, HA3BaHWs M roja HM3JaHHsS HMCIOJIb3yeMOH
Hay4YHOU JuTepatypbl. KOHCIIEKT MOXKeT OBITh OITOPHBIM (COJEPKATh JIUIIH OCHOBHBIE KIIIOUEBbIE TMTO3UITNH), HO
TIPH 3TOM TMO3BOJISIONINM AaTh TOJHBIN OTBET IO BOMPOCY, MOXKET OBITh 1MOAPOOHBIM. OObEM KOHCIIEKTa OTpe-
JeNsieTCs CaMUM 00Y4aloIUMCs.

B mporiecce paboThl ¢ yueOHOI 1 HAydHOU JINTEpaTypoi 00yUarouiics MOXKET:

- JIeTIaTh 3aIMCH 0 XOAY YTEHHs B BHJE MPOCTOTO WM Pa3BEpHYTOTO IJIaHA (CO37aBaTh MEPEYeHb OC-
HOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATH TE3HCHI (LUTHPOBaHHE HanOoJee BaXKHBIX MECT CTaThU MM MOHOTpaduu, KOPOTKOE U3-
JI0’)KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTALUH (KpaTkoe 0000IIeHne OCHOBHBIX BOIIPOCOB PadOTHI);



- CO3/1aBaTh KOHCIIEKTHI (pPa3BEPHYTHIC TE3HCHI).

8. KOMILJIEKT JIMHEH3UOHHOI'O 1 CBOBOJIHO PACITIPOCTPAHAEMOI'O
ITPOI'PAMMHOI'O OBECIIEYEHUMSA, B TOM YUCJIE OTEYECTBEHHOI'O ITIPOU3BOJ-

CTBA

IlepeyeHb JUIEH3HOHHOTO MPOTPAMMHOIO0 o0ecneueHust

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

OPENG66108930ZZE1111

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

- Windows 8.1 Pro-fessional JInuensus Ne 64865570 ot 05.03.2015 OPEN 94854474ZZE1703

- Office Standard 2013 JInmensus Ne 6400963 1ot 28.08.2014 OPEN 9401422477E1608

IlepeyeHb CBOGOIHO PACIPOCTPAHSEMOT0 MPOrPAMMHOI0 00ecTieYeH sI

-Google Chrome CBobomro pactpoctpansiemoe 110, munensus freeware

- Unreal Commander CBobomHO pactipo-ctparsiemoe 110, murersus freeware

- Adobe acrobat reader CB0OOIHO pacrpocTpaHsIeMoe MPOIPHETAPHOE TPOTPaMMHOE 00SCTICICHIIC

IlepeyeHb MPOrpaMMHOT0 o0ecreYeHUsI 0Te4eCTBEHHOT0 MPOU3BOICTBA

- 7-zip CeobomuopacmpoctpansemoelI0, GNU Lesser General Public License

- Dr. Web [lorosop Ne PI'01270055 ot 27.01.2020

-YandexBrowser Ceo6oHO pacmnpoctpansiemoe [10

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOIUMASA JJ151 OCYHIECTBJIE-
HUSA OBPA30OBATEJIBHOI'O MTPOLHECCA IO AUCIUAIIJIMHE

Y4yeOHble ayIUTOPUU JIA NPOBEJeHUs] YYeOHbIX 3aHATHI - OCHAIICHBI 00OPYAOBaHUEM U

TCXHUYCCKUMU CPCACTBAMU o6yquH$[.

ITomemenne AJisi CAaMOCTOATEIBHOM PadOTHI — OCHAIIEHBI KOMIIBIOTEPHON TEXHUKOM € BO3-
MO’KHOCTBIO MOAKIIOUeHUs K ceTu "VHTepHeT" u obecredeHneM J10cTyna B 3JIEKTPOHHYIO HH(pOpMa-

IMOHHO-00pa3oBaTeNbHy0 cpeny Opranuzanuu.

OCHaIIEHHOCTh U aIpec MOMEIICHUI

HanmeHnoBanue noMenieHui

Anpec (MECTONOJIOKEHHUE)
HOMEILEHU I

Aynutopus Ne 163 YdeOHast ayquTopus U IPOBEACHUS 3aHATHH JICKIIMOHHOTO THIIA,
3aHATHH CEMHHAPCKOTO THIIA, KypCOBOTO NPOEKTUPOBAHUS (BBITOJHEHUS KYpPCOBBIX pa-
00T), TPYIIOBBIX M WHAMBUIYAIbHBIX KOHCYJIbTALUHN, TEKYIIETO KOHTPOJS U MPOMEKY-
TOYHOH aTTecTalliy, YKOMIUIEKTOBAaHHAs CTEMATN3NPOBaHHON Mebenbio (pabodee MecTo
mpenoaaBaTens, CTOJbI, CTYNbs, TocKa, TPHOYHA).

Texauuyeckue cpepcTBa o0yueHus: Habop AEMOHCTPAIIMOHHOTO 000pyIoBaHUs (TIPOEK-
IIHOHHBIN JKpaH, MPOEKTOp, HOYTOYK (IepeHOoCHOM)), TeneBu3op (1); yueOHO-HATIIAHbIC
nocoOusi, obecrieyuBaroIie TeMaTHYECKHE WIIIOCTPAIK, COOTBETCTBYIOIIHE pabodnm
poTrpaMMaM JUCIHILUINH -TUTaKaTH (IEPpEeHOCHBIE).

MS Windows 7 OEM SNGL OLP NL Legalization GetGenuine wCOA Cuer Nel1834
ot 16.03.2010 OO0 «tOxnast Codprepras kommanus»; OpenOffice CBobogHo pacmpo-
crpansiemoe I10, nunensust Apache License 2.0, LGPL; Adobe acrobat reader Co6oHo
pacrpocTpaHsieMoe nporpuerapHoe nporpammuoe obdecrniedenne; MTC Jlunk tapud Free
CBobomHo pacnpoctpansemoe 110, Aunexc Tenemoct CBob6omHO pacnpoctpansemoe [10 ;
Yandex Browser CBo60oHO pacmipoctpansemoe 10

346493, PocroBckas 00-
nacts, OKTAOpECKUH paiioH,
1. [lepcuanoBckui, yiu.
KpuBomnmursikosa, mom Ne 24

Aynuropus Ne 317 YueOnast ayquropus AJisl TPOBEACHNUS 3aHATHIH CEMHUHAPCKOTO THIIA,
KypCOBOTO TPOEKTHPOBAHMS (BBIIOJHEHNE KYPCOBBIX PabOT), TPYNIIOBBIX M HWHAWBUIY-
IBHBIX KOHCYJIBTAllMH TEKyLIETo KOHTPOJISI U IPOMEXYTOUHOH aTrecTaruu; JlabopaTopus
MHUKpPOOHOJIOTHH, MUKOJIOTUH W BHpycosiorny; Jlaboparopus mMukpoOHosoruyeckoi 0es-
OTIACHOCTH CHIPbS U MPOAYKTOB )KUBOTHOTO U PACTUTEIBHOT'O MPOUCXOXKIICHHUS, YKOMIUIEK-
TOBaHHAs CIEIUAIM3UPOBAaHHOW Mebenbio (pabouee MECTO MPEIoAaBaTels, CTOJBI JJIeK-
TpudHUIpoBaHHBIE JabopaTopHbie(6), cTynbs abopaTopHsbie (18), mocka menosasi(1)).

TexHuyeckue cpencTtBa OOy4YEHHs: CHEIHAIM3UPOBAHHOE YydeOHOEe O00OpyIOBaHUE -
MHUKpPOCKOTIHI (15); yueOHO-HarIsAHbIe TOCOOHs 00eCIeurnBaloNIe TEMAaTHIECKHIE FILTIO-

346493, PoctoBckas 00-
nactb, OKTAOpHCKHUH paiioH,
. [lepcuanoBckui, yi.
IIxoneHas, qom Ne 30




CTpAaIfH, COOTBETCTBYIOIIKE Pa0OYMM MPOTrpaMMaM JUCIHILUIMH - TAOJIUYHBIA MaTepHal

Aynuropust Ne 319 Tlomemenue uisi caMOCTOATEIHHONH PabOTHl 00yUJaAIONUXCS, YKOM-
IUIEKTOBAHO CHelUaI3upoBaHHON Mebenbio (mkad (1); cronst (2); cTynbs (6)).

TexHnveckue cpencTBa 00yueHHs: HAOOp IEMOHCTPALIMOHHOTO 000pPYIOBaHUS - KOM-
nbiotep (1) ¢ BO3MOXHOCTBIO NOAKIIOUEHHS K ceTH «MIHTEpHET», HOCTYIl B AIEKTPOHHYIO
nHpopManMoHHO-00pazoBaTeNbHyt0 cpeny opranusanuu, MOY Kyocera A4 FC - 1120
MFP (npunTtep, ckanep).

MS Windows 7 OEM SNGL OLP NL Legalization GetGenuine WCOA Cuetr Nel834
ot 16.03.2010 OO0 «tOsxnas CodreepHas kommanus»; Office Standard 2019 ®I'BOY BO
Jonckoii 'AY 0005644022 4100106435 AAD-26770;; Adobe acrobat reader CsoGoano
pactipocTpaHsiemMoe nporpuerapHoe nporpammuoe obecrnederne; MTC Jlunk tapud Free
CBoboxno pacmnpoctpansiemoe 110, Aunexc Tenemoct CBob6ogHO pacnpoctpansemoe [10 ;
Yandex Browser CBobonHo pacnpoctpansemoe 110; Dr.Web Jorosop Ne PI"’A02040026
oT «05» ®espans 2026 r. mexay PI'BOY BO «/lonckoit TAY» u OO0 «KOMITAHUA
I'OHIOAJIbDy; 7-zip CBoboauo pacnpoctpansemoe [10, GNU Lesser General Public Li-
cense; Yandex Browser Coboano pacmpoctpansiemoe I10; JlaGopatopus MMUC «Ilna-
Hb» JloroBop Ne3830-254 ot 14 anpens 2025 r. mexny ®PI'BOY BO «loHckoit TAY» u
000 «Jlabopatopuss MMUC»

346493, Poctos-
ckas oomacTh, OKTAOPHCKIIA
paiioH, 1. [lepcuanoBckuid,

yi1. KpuBomisikoBa, 1om Ne
30

Aynuropus Ne 319a YueOHast ayauTopusi AJisl IPOBEJACHUS 3aHITHI CEMUHAPCKOTO TH-
na, KypCcOBOI'O MPOEKTHUPOBaHMS (BBIIOJIHEHHE KYPCOBBIX PadOT), TPYMIIOBBIX U MHIMBHU-
IOyaJbHBIX KOHCYJNbTalWH TEKyIIEro KOHTPOIS W IPOMEKYTOYHOW aTTecTalnuu
71a00paTopusi MUKPOOHOJIOTHH, MUKOJIOTHH W BUPYCOJIOTHH, YKOMIUIEKTOBAHHAs CIIELIHa-
JI3UPOBAHHON MeOENBIO (CTOJBI, CTYIbS).

Texandeckue cpencrta oOydeHHs: HAOOp JEMOHCTPAMOHHOTO 00OpynoBaHMs (CKa-
Hep(1); xormmpoBansHas MammHA(1); KOMOBIOTEPHI (5), ¢ BO3MOKHOCTBIO TTOAKITIOYCHUS K
cetu «VHTEpHET», OCTYH B 3JICKTPOHHYIO HH()OPMALMOHHO-00Pa30BaTEIbHYIO CPERy Op-
raHU3alluy.); CIeHUaIN3pOBaHHOe ydyeOHOe 000pyI0BaHHE - CTEPHIIbHBIN OOKC (2); BeChl
aHanutnyeckue (2); BonsHas Oans (1); anmapar Koxa (1); cymmnbsslii mkad (1); tepmo-
ctar (3); ammapatr Ui CBEpPTHIBAHHS MUTATENbHBIX cpen (1); TFOMHHECIEHTHBIH MHUKpO-
ckor (2); OuHOKymsIpHBIT Mukpockon (5); uentpudyru (4); xomogunbHuk (1); ydeGHO-
HaIJBIHBIE Toco0Ous , 00ecTIeYrBaOIe TeMAaTHUECKIE WLTIOCTPALIMH, COOTBETCTBYIOIINE
pabo4ynuM yueOHBIM MpOrpaMMaM JUCLHUILIUH.

Win 10H Cuer NeAIIT-0377659 ot 05.12.2019 ot Microsoft Volume Licensing Service
Center; Windows XP Home Edition Russian (OEM) Cuer Ne 1796 ot 24.05.2007 OOO
¢bupma «Maruer»;, Office Standard 2019 ®I'BOY BO [ouckoit T'AY 0005644022
4100106435 AAD-26770;; Adobe acrobat reader CBo601HO pacrpocTpaHseMoe IpOIpUe-
tapHOe mporpammHoe obecriedenne; MTC Jlurak tapud Free CBobomnHo pacmpoctpanse-
moe IO, SAunexc Tenemoct CBoGoano pacmnpoctpansiemoe 10 ; Yandex Browser Cso-
6oxHo pacmpoctpansiemoe [10; 7-zip CroGoano pacmpoctpansiemoe 110, GNU Lesser
General Public License; Yandex Browser CoGoauo pacmnpocrpansiemoe I10; JlaGoparo-
pust MMUC «IInansi» HoroBop Ne3830-254 ot 14 ampens 2025 r. mexay ®I'BOY BO
«Hdonckoit TAY» u OO0 «JIaboparopus MMUC»; Dr.Web orosop Ne PI"’A02040026 ot
«05» @espans 2026 r. mexay ®PI'BOY BO «/lonckoit TAY» u OO0 «KOMITAHUA
I'OHAAJIbDy

346493, PoctoBs-
ckast obnactb, OKTAOpbCKUI
patios, 1. IlepcuanoBckuii,

yi1. KpuBomisikoBa, 1om Ne
30




Kabuner Ne 45 [Tomerenune mjis caMOCTOATEILHON pabOTHI (3JIEKTPOHHBIN
YUTAIBHBIA 3aJ1), YKOMIUICKTOBAHO CICIHAIN3UpOBaHHON (y4ueOHO) MebOenbio,
OCHAIIIEHO KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO TOJKITFOUCHHSI K CETH
"WUHTepHer" W 00eCHEYeHO JOCTYIOM B DJICKTPOHHYIO HHGOPMAIMOHHO-
00pa3oBaTeNbHYIO Cpey OPraHU3aINH.

Windows 8.1 JTuriensus Ne65429551 ot 30.06.2015 OPEN 95436094ZZE1706
ot Microsoft Volume Licensing Service Center; Office Standard 2013 JIumensus
Ne 65429549 ot 30.06.2015 OPEN 95436094ZZE1706 Microsoft Volume Licens-
ing Service Center; OpenOffice CsoboaHo pacrnpoctpansiemoe 10, mureH3us
Apache License 2.0, LGPL; Adobe acrobat reader CBo6omH0 pacmpocTpaHseMoe
MpoTIprUeTapHOe MporpamMmHoe obecrmiederune; Z00m Tapud bazoBeriit CBoOogHO
pacnpoctpansemoe 110, ZoomVideoCommunications, Inc.; Skype CBoboatHo pac-
NpOCTpaHseMoe TpoNpHeTapHOe NporpaMmMHoe obecrieueHue; Yandex Browser
Crobomno pacmpoctpansemoe [1I0Yandex Browser CBoO0OIHO pacpocTpaHIeMoe
[10O; Jlabopatopus MMUC «AC «Harpyzka» [Joroop 8630 ot 04.10.2021 mexmy
®OI'BOY BO «Jlouckoit TAY» u OO0 «Jlaboparopus MMUCy; Jlaboparopus
MMMUC [exanar Jorosop Ne 773-23 ot 13.01.2023 mexny ®I'BOY BO «Jlon-
ckori TAY» 1 OO0 «Jla6oparopusst MMUCy»; Jlaboparopuss MMUC«Inaas»
Horoeop Ne 2789-24 ot 16 mas 2024 . r mexny ®T'BOY BO «Jlouckoit TAY» u
000 «Jlaboparopus MMUC»; Cucrema koHTeHT —¢uibTparum SkyDNS
(SkyDNS arent) HoroBop Ne 2789-24 ot 16 mas 2024 r. . OO0 «Ckaii/IHCy»;
Dr.Web Horosop Ne PI'A01140022 ot «16» Ausaps 2025 r. mexny ®T'BOY BO
«Jonckoii TAY» u OO0 «KOMITAHUA I'DHAAJIb®»; 7-zip CBoboaHO pac-
npoctpansiemoe [10, GNU Lesser General Public License

346493, Po-
CTOBcKas obsacte, Ok-
TAOPBCKUI paiioH, II.
[TepcuanoBckuit,

yi.KpuBolUIbIKOBa,
oM Ne 27




