Munucmepcmeo Hayku u gvicuie2o obpazosanus Poccutickoii @edepayuu
Deodepanvroe 2ocyoapcmeenHoe 0100icemHoe 00pa308ameabHOe YupercoeHue
gvicuteco oopazosanus « Cegepo-OcemuHcKull 20Cy0apcmeenHslil YHUgepcumem
umenu Kocma Jlesanosuua Xemaecyposa»

"R e sy 58

PABOYASA ITPOTPAMMA JUCHUITJINHBbI
«MuxKpoomnonorus»

Hamnpasnenne noarorosku 06.03.01 buonorus

[Tpoduins: "buoskomorus"

®opma 00yyeHHs — OUHAA

Bnanukaskas, 2020



ITporpamma  coctaBieHa B cooTBeTcTBMM ¢  DenepanbHbIM  TOCYAAPCTBEHHBIM
o0pa3oBaTeIbHBIM CTaHAApTOM MO HampasieHuio (cneuuanbHocTH) 06.03.01 buonorus,
YTIBEpXKJIEHHBIM NMpUKa30M MuHucTepcTBa 00pazoBanus U Hayku Poccuiickoit @enepanuu ot 07
aBrycta 2014 r., Ne 944, yqyeOHbIM IJITaHOM IMOArOTOBKY OakajaBpa Mo HaIPaBJIEHUIO MOATOTOBKH
06.03.01 buonorusi, yreepxaeHHbIM YueHbiM coBeToM @I'BOY BO «COI'Y» ot 30.04.2020 r.,
npoToKoa Ne 9.

CocraBurens: JOLEHT, K.c-X.H. Hukkomnosa b.C.



1. CTpykTypa 1 0611asi TPYA0€MKOCTb AUCHHUIIINHBI

OO1mas Tpy10eMKOCTh JUCIUILIMHBI cocTaBisgeT 4 3auéthbie enuuuiipl. (144 gac.).

Ounas ®opma
0o0y4eHwHsI

Kypc 3
CemecTtp 6
Jlexuuu 34
[IpakTUYeckue 3aHsTUS 16
JlaboparopHble 3aHsTUS 16
Koncynpranuu -
HToro ayiuTOpHBIX 3aHITHH 66
CamocrosiTenpHast pabora 33
Kypcosast pabora -
3ayer -
DK3aMeH 45
OO6i11ee KOIMYECTBO YACOB 144 gac.

2. Ilesqu 0CBOEHUA TUCUMIIJINHBI

-bopMupoBaHME y  CTYICHTOB TMPEACTaBICHUH 00  OCHOBHBIX  CBOMCTBax
MUKPOOPraHU3MOB,  paclIpOCTpAaHEHWHW  MHKPOOPraHM3MOB B  Owocdepe, H3yUCHHE
Mopdoaornyeckux, (U3HOJOTHUECKUX, TCHETHUYCCKUX, OWOXMMHYECKHX M DKOJIOTMYECKUX
0COOEHHOCTEW MHUKPOOPTaHU3MOB, U3yUCHHE CHCTEMATHUYECKOTO MOJI0KEHUS MUKPOOPTaHU3MOB.

3. Mecto qucuuniannbl B cTpykrype OIIOII:

Hucnunmaa « MukpoOuosorus» OTHOCHUTCA K aucuurimHam biok 1. Jlucruminab
(Momymm). bazoBas wacte. b1.5.14 Hayku o 6uonoruueckom mHorooopasuu: b1.5.14.01.

Jis u3ydeHus TUCHUIUTMHBI HEOOXOAMMBI 3HAaHUS, MONy4eHHbIE O0Yy4aloUIMMHCS B
paMKax MKOJIBHOTO Kypca «buonorusy», «OCHOBBI 6€30MaCHOCTH KU3HEACATEILHOCTI .

4. TpeGoBaHus K pe3yJbTaTaM 0CBOCHUS AN CUMIIIMHBI

Komnerenuuu oGydaromierocs, GopMupyembie B pe3yabTaTe OCBOSHHUS AUCIUILTHHBL.

B pesynbraTe u3yueHus IMCLUIIMHBI O0yJYaIOLMICS TODKEH 00/1aJaTh CIEAYIOMUMU
KOMIIETEHIIUSIMH (pe3yIbTaTaMU OCBOEHHUS 00pa30BaTEIbHON MPOrpaMMBbl):

OIIK-3 cnocobHOCThIO TMOHMMATh 0a30Bble MPENCTaBICHHUS O  pPa3HOOOpa3uu
OMOJIOTUYECKUX OOBEKTOB, 3HA4YEHUE OMOpa3sHOOOpazus Il YCTOMYMBOCTH OHOCHEPHI,
CIOCOOHOCTBIO ~ HCIIOJIB30BATh ~ METOABl  HAOMIONECHHS,  ONUCAaHUS,  HWICHTU(UKAIHH,
KJIacCH (PUKAIIUU, KyJIbTUBUPOBAHUS OMOJIOTHYECKUX 00EKTOB

OIIK-5 cnocoOHOCTBIO MPUMEHSATh 3HAHWE NPUHLMIIOB KIETOYHOW OpraHu3aluu
OMONIOrHYECKUX 00BEKTOB, OMOPHU3NUECKUX M OMOXUMHUYECKUX OCHOB, MEMOPAHHBIX MPOIIECCOB
¥ MOJICKYJIIPHBIX MEXaHU3MOB JKU3HEEATEIbHOCTH

B3auMoCBsI3b MIIAHUPYEMBIX PE3yJIbTaTOB OOYUCHHS IO AUCHUILIMHE C (OPMUPYEMBIMHU
komrmerenuamu OITOIT:

Komnerenunun

Ilnanupyembie pe3yJabTaThbl 00y4eHHsl, COOTBETCTBYIOIIUE
¢popmupyembim komnetrenuusam OINOIT

Kon ®opmyaupoBKa
3HATD: YmMmerh Baanersn:




OIIK | crmocoOHOCTBIO 0a30BbIe paboTaTh C | crmtocoOHOCTBIO
-3 NOHUMAaTh 0a30BbIC | MPEACTABICHUS O | COBPEMEHHBIM UCIIOJIb30BaTh
IPEACTAaBICHUS O | pa3HOOOpa3uu 000opyioBaHHEM METOIBI
pazHoobpazuu OMOJIOTUYECKUX HAGTIOIeHHS,
OHMOJIOTHYECKUX 00BEKTOB, 3HAUCHUE ONHCAHNS,
00BEKTOB, 3HaUCHHE | OHMOpa3HooOpa3us -
OuopazHooOpasus Uil yCTOMYHUBOCTH
Uil yCTOMYMBOCTH | OGuochepsl KIIaceH uKanmu,
Grocheps! KYJIbTUBHPOBAHUS
)
CIIOCOGHOCTRIO OMOJIOTUYECKUX
HCIOJIb30BATh 00BEKTOB
METOIBI
HaOJIIOICHUS,
OIHCaHUS,
UICHTH(PUKALINH,
KJ1accH (pUKaIuu,
KyJIbTUBUPOBAHHUS
OMOJIOTUYECKUX
00BEKTOB
OIIK | crtocoGHOCTBIO ITpuHIMIIBL IIpUMEHATh 3HaHue | HaBbikamu
-5 INPpUMCHATHL 3HAHUC KJIETOYHOU MMPUHLUIIOB pa60T1,1 C
NPpUHIIAIIOB OpraHu3aluu KIICTOYHOH OMOJIOTUYECKUMHU
KJICTOYHOH OMOJIOrMYECKHUX OpraHMu3alHnH 00BbEKTaMH,
OpraHu3aluu 06BEKTOB, OMOJIOTHISCKHX HHCTPYMEHTapHe
OHOJIOTHYECKUX GuObHIMIECKHX U 00BEKTOB, M
00BEKTOB, Ono(U3NIECKUX U
OMOXUMHYECCKUX
onousmyeckux u OMOXMMHUYECKUX
OMOXUMHYECKUX OCHOB, OCHOB,
OCHOB, MeMOpaHHBIX MeMOPaHHBIX
MeMOPaHHBIX TIpOLECCOB 1 HPOLIECCOB K
MPOLIECCOB u | MOJCKYJIIPHBIX MOJIEKYJISIPHBIX
MOJCKYJIIIPHBIX MCXaHU3MOB MCXaHU3MOB
MEXaHH3MOB KHU3HENEITEIHOCT | KU3HEAEATEIbHOCT
KUBHEOCATCILHOCT | U Hu
"

ITpu npoBeaeHnn y4eOHBIX 3aHATHI 0OecIeurBaEeTCs pa3BUTHE y O0yUaIOLIMXCsS HaBBIKOB
KOMaH/JHOH paboThbl, MEKIMYHOCTHON KOMMYHUKALIMU, IPUHATHS PELICHUN, TUIEPCKUX KaueCTB
(BKiIrOYast Ipu HEOOXOAMMOCTH INPOBEEHUE MHTEPAKTUBHBIX JIEKLUH, IPYIIOBBIX JUCKYCCHUH,
pOJICBBIX WIp, TPEHUHIOB, aHAIM3 CUTYyallMd M HWMHTAIMOHHBIX MOJIEJICH, MpernoaaBaHue
IUCIUIUIMH (Momysieil) B (opMe KypcoB, COCTABJICHHBIX HAa OCHOBE PE3yJIbTATOB HAyYHBIX
UCCJICIOBAaHUH, B TOM YHCIE C Y4YETOM pPErHOHAIBHBIX OCOOCHHOCTEH MpodeccHoHaTbHON
JESITEIbHOCTH BBITYCKHUKOB M MOTpeOHOCTEN paboTomaTernei).




5. Conepxanue u y4eOHO-MeTOAUYECKAS] KAPTA AUCUMILIMHBI

Tab6auna 5.1
Ne HaunMeHoBaHHe TeM DopmbI banasl | Jluteparypa
TeMbI (BompocoB), SaHSITHS CamocrosiTesqbHasi padoTa KOHTPOJIS
U3y4aeMbIX N0 TaHHO¥ CTYIEHTOB
AMCHHILIHHE p 120 Conepxanue Yacsr min | max
Tema:Nel BBenenue B 2 2 PasButune mpeacrasieHuii o 3 | Korcnekr, |0 5 [1-5]
Mukpobuosnoruto. [Ipenmer u npupoe MHQPEKIIMOHHBIX orpoc
3a/1ayl MUKPOOUOJIOTUH. 3a00JI€BaHM.
VcTopruecKuii 04epk Hayunas nesitenbHOCTB JI.
BO3HUKHOBEHHMS U Pa3BUTUS [acrepa.
HaInpaBJICHHI MUKPOOUOJIOTUI
Tema:Ne2 CucremaTnka 2 2 Knaccudukarnys 3 | Koncnekr, |0 5 [1-5]
MUKPOOPTraHU3MOB. MHUKPOCKOIMUYECKUX TPHOOB. orpoc
[TpuHOHAIIEI KITacCUPUKAIIAN U
HOMEHKJIaTy bl
MHUKPOOPTaHU3MOB.
Knaccuduxanus npokapuot
no /1. bepmxu. Apxebaxktepun




Tema:Ne3 Mopdoiorus

MHUKPOOPTraHU3MOB
Oco0eHHOCTH CTpOEHUs
MHUKPOOPTaHU3MOB.
Mopdonoruueckoe
pa3zHoO0Opa3ue MpoKapHoT.
[ToBepXHOCTHBIE CTPYKTYPHI U
MeMOpaHHBIH anmnapaT
OaKTepHaJIbHBIX KIETOK.
CrtpoeHue KIeTOUHON CTEeHKU
IpaMIIOJIOKUTENIbHBIX U
rpaMOTpULIATEIbHbBIX
6axrepuii. [logBMKHOCTH
OaxTepuil.

Mopdonoruueckue u
(bu3HoJIOrHYECKre
0COOEHHOCTH
AKTUHOMUIIETOB U
IIJIECHEBBIX I'pUOOB

Koncnekr,
ompoc

[1-5]

Tema:Ned ®dusnoaorus
MUKPOOPIraHU3MOB.
YapTpacTpykTypa u
XUMHYECKHUM COCTaB BEIIECTB,
BXOJISIINUX B COCTaB
YIBTPACTPYKTYp U
ITATOIIa3MBI
MUKPOOPTraHU3MOB.

OO611ast XapakTeprCTHKA
SHEPreTHYECKUX MPOIIECCOB
y IPOKapUOT

Koncnekr,
onpoc

[1-5]

Tema:Ne5 ®usnosnorus
MHUKpoOpraHusmos. [Iurtanue
(aBTOTpOdHOE U
rerepoTpodHoOe) U JbIXaHUe
(aspobHOe 1 aHa’poOHOE)
MHUKPOOPTaHU3MOB.

KynsTuBupoBanue 6axtepuit
B
MPOMBIIIEHHBIX YCIOBUSIX

Koncnexkr,
orpoc

[1-5]




Tema: Ne6 [IpeBpamenue N3zydenue nmporecco Koncmexkr, [1-5]
COC/IMHEHUIT yriiepoaa MOJIOYHO - KUCJIOTO, orpoc

MHUKPOOpPraHU3MaMH B CIIUPTOBOTO, MACIISIHO -

AQHA’POOHBIX YCIOBHSIX. KHCJIOT0, TTPOITUOHOBO —

[Tporieccrl OpoXKEeHUS U HX KHCJIOT0, YKCYCHO -KHCJIOTO

BO30yauTENH. THUIIBI OpoXxeHust

opoxenus. [IpakTndyeckoe

pUMEHEeHue OaKTepHii,

OCYLIECTBISIOLINX OpOXKEHHE

Tema: No7 IpeBpanieHus N3yuenue npoieccon Koncrexkr, [1-5]
coelMHeHuH azoTa, docdopa, TpeBpalleHHs COeMHEHN orpoc

Cepbl MUKPOOPTraHU3MaMHu asora, hocdopa, cepsl

AmMoHnpuKanys, MHMKPOOpPraHU3MaMu

asorduKcais, AMMoOHUUKaIUs,

HUTpHUKALLA, azoTdukcarus,

neHuTpudukanus. Poiab

OakTepuii B KpyroBopore HUTpHHKALIA,

BCIIIECTB U DHEPTUH B ACHUTPUAKALLA.

ounochepe

Tema: Ne§ Poct u CocraBieHue KpUBBIX poOCTa Koncrexr, [1-5]
pa3sMHOXKEHUE Y pa3MHOXKCHHS orpoc

MHUKPOOPTraHU3MOB MHKPOOPTaHHU3MOB

3aKOHOMEpPHOCTHU pOCTa U

pPa3MHOXKEHUS

MHUKPOOPraHU3MOB

Knerounslit nukna 6akrepuid.
Poct 6akTepuii B
MEPUOJIMYECKON KYIbTYpE U
HENPEPBHIBHON KYJIbTYpE




9 Tema:Ne9 I'enernka 4 2 W3yueHne reHeTHIECKOro 3 | Koncmekr, | 0 5 [1-5]
MHKPOOPIraHU3MOB Marepuala y mpoKapuOTHBIX onpoc
OcoGennoctu OpraHU3MOB.
HaCJIE/ICTBEHHOCTH
U3MEHYUBOCTH.
10 Tema:NelO JletictBue 4 2 2 W3ydenue nenicTeus 3 Koncnexr, | 0 ) [1-5]
(bU3NIECKUX, XUMUYECKUX U (bHU3NUECKUX, XUMUYECKUX U orpoc
Ononorndeckux (PakTopoB Ha Ouosnornueckux (pakTopoB Ha
MHKPOOPTaHU3MBbI MHKPOOPTaHU3MbI
Texyuasi padoTa CTyA1eHTOB 0 50
PyGexnas arrecTanus 0 50
(KOoMIIBIOTEpPHOE
TEeCTHPOBAHUE)
UTOI'O 34 16 16 33 0 100
Ipumeyanus:

— Bce Buapl yueOHOM pabOTHI MOTYT IPOBOJUTHCS AUCTAHIIMOHHO HA OCHOBAHWH JIOKAJTBHBIX HOPMATHBHBIX aKTOB.

— B nessix peanuzanyy WHAMBHIYAIbLHOIO OAX0Aa K 00YUEHHUIO CTYACHTOB, OCYIIECTBIIMIONIMX YISOHBIH MPOIECC 10 HHIMBUIYAIbHOW TPAEKTOPUH B paMKax
WHIUBHUIYaJIBHOTO Pa00Uero Iiana, M3ydeHue JAaHHOW AUCIUTUIMHBI MOXKET OCYIIECTBIISITHCS Yepe3 WHIANBHY aJbHBIE KOHCYJIBTAIMH MPEIOAaBaTeNsl O4HO, B YaChI
KOHCYJIbTAIIMH, 110 3JICKTPOHHOM MOYTE U C MCIIOIb30BaHUEM IIAT(HOPM JUCTAHIIMOHHOTO 00YUEHHUSI.




6. O6pa3zoBare/ibHbIE TEXHOJOTHHI

B coorBeTrcTBUM C TOCYAapCTBEHHBIMH 00pa30BaTEbHBIMM CTaHJapTaMU BBICIIETO
o0pa3oBaHMs peanu3anus yueOHoro mpouecca Jo0JbKHa [pelycMaTpyuBaTh IPOBEIEHUE 3aHATUH B
MHTEPAKTUBHBIX U aKTUBHBIX (opMax. BHenpeHnue »tux Gopm o0yueHHst — OJJHO U3 BaXKHEHIIMX
HaIIpaBJICHUI COBEPIICHCTBOBAHMS IIOATOTOBKM CTYAEHTOB B COBpEMEHHOM By3e. llemp —
noBbIieHne dPPeKTHBHOCTH 00pa30BaTEILHOrO MpoLecca, TOCTHKEHNE BCEMH 00YJaro IIMUCS
BBICOKHX PE3YJIbTaTOB 00 yUEHHUSI.

WuTepakTuBHbIE ()OPMBI TPOBEACHUS 3aHATHI IPEIOIaraloT 00y4eHe B COTPYTHUUECTBE.
Bce yuactHuku oOpa3oBaTenbHOro mporecca (MpenojaBaTenb U CTYJEHThI) B3aUMOJCHCTBYIOT
Apyr ¢ ApyroM, oOMeHMBarOTCA HMH(OpMalLUeld, COBMECTHO PEIIal0T NPOOIEMbI, MOAEIUPYIOT
curyaiuu. CyTb HCIOJIB30BaHUS AKTUBHBIX M MHTEPAKTUBHBIX (JOPM IPOBEINEHHUS COCTOUT B
MOTPYKEHUHU CTYJEHTOB B PEaJbHYI0 aTMoc(epy AEI0BOr0 COTPYJHHUYECTBA IO pa3pelICHUI0
po6JieM, ONTUMAaIbHYIO JJ1 BEIPAOOTKH HAaBBIKOB M Ka4eCTB OYAYILEro CreuaIncTa.

JUis  pelieHuss BOCHUTATEIbHBIX M Y4eOHBIX 3aJad MpernojaBaTelleM MOryT ObITh
MCII0JIb30BaHbl CJIENYIOIINE UHTEPAKTUBHBIE (hOPMBI 00yUEHHUS.

TpaguuuoHHBIE JeKINH U NPAKTHYECKHEe (CeMHMHAPCKHUE) 3aHATHS C HCIOIb30BaHUEM
COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOJIOTUH.

Jlekuusi-quanor — cojepkaHue MOJAETCs Yepe3 CEpUI0 BOIPOCOB, HA KOTOPBIE CTYACHT
JIOJDKEH OTBEUYATh HETIOCPEICTBEHHO B X0/ € JIEKIIUH.

OnnaiiH-ceMHHAp — pa3HOBUIHOCTh BeO-KOH(EPEeHIINH, TPOBEACHUE OHIaliH-BCTpeY MIIH
npe3eHTaluil 4depe3 IIHTepHET B peXuMe peanbHOro BpeMeHU. Kakiablii M3 y4acTHUKOB
HAXOJIUTCS Y CBOET'0 KOMIIbIOTEPA (CPE/ICTBA CBSI3MU), @ CBSI3b MEXAY HUMHU MOJJIEP)KUBAETCS Uepes
HHTepHeT nocpecTBOM 3arpyaemMoro npuiIoKeH!sl, yCTaHOBJIEHHOT0 Ha KOMIIBIOTEPE KaXK0r 0
y4acTHHKA.

Buneoxondepenuuss — ceanc Bugeokondepenicssizu (BKC) — 5310 TexHonorus
MHTEPAKTUBHOIO B3aUMOJEHUCTBUS JBYX U 00J€€ y4acCTHUKOB 00pa30BaTENIbHOrO Mpolecca AJis
obMeHa nH(pOpMaIKel B pealbHOM PEKUME BPEMEHH.

Buaeo-nexuus — cHsATas Ha KaMepy COKpalleHHasl JIEKIHsI, 1OMOJHEeHHas GpoTorpagusiMu u
cXeMaMH, MU0 CTpUPYIOolas MoJaBaeMblii B JIEKIIUU MaTepHal.

TexHosorusi 31eKTPOHHOro 00y4YeHMs (peanu3yercss MpU MOMOIIM 3JIEKTPOHHOU
obpazoBarenbHOil cpensl COI'Y mnpu wucnonb3oBanuu pecypcoB DBC, mpu mnpoBeneHHH
aBTOMAaTU3MPOBAHHOI'O TECTUPOBAHUS U T. [1.).

TBopueckoe 3aJaHMe COCTABIISIET Co/epKaHHE (OCHOBY) JIIOOOH MHTEPAKTUBHOM (POPMEI
IpOBEJCHU 3aHATHsS. BbINoIHEHNE TBOPUECKUX 3aJJaHU TpeOyeT OT CTyAeHTa BOCIIPOU3BEICHUS
Noly4eHHOUH paHee MH(opManuu B ¢opMme, OmpenenseMoil npernojpaBarereM U TpeOyromiei
TBOpUYECKOro mozaxona: 1) monbopka HpUMEpOB U3 MPaKTUKH; 2) moAdopka marepuana Io
OIpesieJICHHOM Ipobieme;

I[Iy0anuyHasi npe3eHTalUsl MPOEKTA - camblidl 3(PPEeKTUBHBINA crTOCO0 TOHECEHUsT BaXKHOM
nH(popMaluu Mpu NyOIMUYHBIX BBICTYIUIEHUSAX. Crlal-pe3eHTaluy MO3BOJSAIT 3()PEeKTHO U
HArJISITHO MPEICTaBUTh COIEPKaHUE, BBICIUTh U IPOMIIIFOCTPUPOBATH COOOIIEHNUE.

HNHTepakTHBHASL JIeKLMsl TPEACTaBiIseT COOOH BBICTYIUIEHHE IpernoAaBaTens Iepen
ayAUTOPUH CTYAEHTOB C IIPUMEHEHHUEM CIEAYIOUMX HWHTEPAKTHUBHBIX (GOpPM 0O0ydeHHS:
1. ynpaByisiemass auckyccus uian 6ecena; 2. JEMOHCTpAIUs CJIANR0B WM Yy4eOHBIX (PUIbMOB; 3.
MO3rOBOM IITYpM; 4. MOTUBALlMOHHAS PEYb U JIP.

Pa3zpaboTka npoekTa 103BOJII€T yYaCTHUKAM MbBICIEHHO BBIMTH 32 IPEEbl ayJUTOPUH U
COCTaBUTh NMPOEKT CBOMX AEHCTBHI IO 00CYXKJaeMOMY BONPOCY YUAaCTHUKU MOTYT OOpaTUThCS
32 KOHCYJIbTAllM€H, NOMOJHUTEIBbHOW JIMTEpPaTypodl B CIEUUAIN3UPOBAHHBIE YUPEXKIEHUS,
OHUOJIMOTEKHN U T.JI.

IIpobsieMmHOe 00yueHMe - TOMCK OTBETOB Ha BOIMPOCHI MO TEME.



7. YueOHO-MeTOANYECKOE o0ecneyeHrne CaMOCTOSITeILHON padoThl

CamocrosiTenbHast paboTa 00yYarOIIMXCsl SBJSIETCS OJHUM W3 BUIOB YUYEOHBIX 3aHSTHM.
CamocrosiTenbHas paboTa MPOBOJUTCS C LEbIO:

— CHUCTEMAaTHU3ALMHU U 3aKPEIUICHHs MOJYyUYEHHBIX TEOPETUUECKUX 3HAHUN M MPAKTUYECKUX
yMeHU# 00y4daroumxcs CTyAeHTOB;

— yri1yOJIeHUs M paclIMpPEHUsl TEOPETUYECKUX 3HAHUM;

— (opMupoBaHHA YMEHHUH MCHOJIH30BaTh HOPMATHUBHYIO, IIPaBOBYIO, CIPaBOYHYIO
JOKYMEHTAIINIO U CHEHUATBbHYIO JIUTEpaTypy;

- ¢GopMHpPOBAaHHSI CAMOCTOSITEIIbHOCTH MBIIUICHHS, CIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpean3allly;

— Pa3BUTHS UCCIEN0BATENbCKUX YMEHUH.

K BumaMm caMocToATEnbHONW pabOThl MpPU HM3YUYEHUH JaHHOW IUCLUIUIMHBI OTHOCHUTCS:
HalucaHue JTOKJIa0B, 3cce, MOAr0TOBKA MPE3EeHTALNM, CAaMOCTOATEIbHOE N3YUYEHUE JTUTePaTyphl
0 TeM€ M COCTaBJieHHE IO Hel KOHCIEeKTOB, paboTa cO CHPaBOYHBIMU MaTepHallaMu
(TEpMHHOJIOTUYECKMMH U MHBIMU CJIIOBAPSIMH, SHIUKIIONEIUAMHU) U T.1.

Tembl u (popMbI BHEAYAUTOPHON CaMOCTOSITENILHON paboThl, €€ TPYAOEMKOCTh COJEPIKATCS
B paszzene 5, Tabun. 5.1.

MeTtoaunueckre peKOMEHJalUu 110 1M CLHUIUIMHE IPUJIararoTcsl.

MeToanyeckne peKOMeHalMH N0 UCII0JIb30BaAHUI0 MH(POPMALTHOHHO-
KOMMYHHMKATHBHBIX T€XHOJIOTHIl 00yueHus

Jlig n3ydeHust JeKIMOHHOI0 MaTepuasa JUCLHUIUIMHBI IPUMEHSIOTCS ay/IMOBU3YyalIbHbIE
(MynbTUMEIUIHBIE) TEXHOJIOTMHM, KOTOpble HE OTPULAIOT TpPaJWLHUOHHBIE, IPOBEPEHHbIE
BpEMEHEM METOJbl IMpENnoJaBaHus, HO, IPU OBTOM, OHU [OBBIIIAIOT HAIJIAHOCTD,
MH(OPMATUBHOCTb, ONEPATUBHOCTh B I0Jady€ HH(QOPMALMH, MO3BOJIIOT SKOHOMUTH BpEMs
3aHATUMN.

[TocranoBka mpoOIemMbl, pa300p aKTyaTbHBIX KOHKPETHBIX M THIIOTETUYECKUX CHTYaIUH,
cozmaHue aTtMocepsl Iuasora MexXIy IpernojgaBaTelieM M TPYNNOH IO3BOJseT paboTaTh
UHIMBUAYaTbHO M B MajblX TpYIIax, KOJJIEKTUBHO OOCYXJaTh OINPEIEIEHHBIH TeMaMu
MaTepuai, a TakKe MHHUIHUHUPOBATH CAMOCTOATEIbHYIO PalboTy cTyAeHTOB. [Ipu ocmblcieHHH
COZIEpXaHUs BONPOCOB MPAKTHUECKUX U J1TaOOpAaTOPHBIX 3aHATHUI MpecienyeTcs 1eldb CO0I01aTh
MIPEEMCTBEHHOCTh B PO(PEeCCHOHAILHOM U B TBOPYECKOM Pa3BUTHH CTYIEHTOB.

KonTpons camocTosiTensHONH pabOThl CTYACHTOB IMPH3BaH CHENaTh MPOLecC 0O0yUeHUS
Oosiee LIEJIOCTHBIM U OpraHMYHBIM. Ero 3agada He ocTaBUTh 0€3 BHUMAaHMs Ja)Ke, HA IEPBbII
B3IJIS1/1, MaJI03HAYUTENIbHbIE BOIIPOCHI.

KomMmmbroTepHoe TeCTMpOBaHHME MO3BOJISIET OCYIIECTBISATh MUTOIOBBIA KOHTPOJb 3HAHUI
CTyAeHTOB. TecToBbIii MaTepHasl BKIIOYaeT B cels colep)kKaHHe BOMPOCOB IO KaXIAOMY H3
0003HaUEHHBIX IPOrpaMMO pa3/ieIioB.

Kaxxnpiit Bonpoc nmpemnoiaraeT HECKOJIbKO BApMAHTOB OTBETOB, CPEAN KOTOPBIX UMEIOTCS
HEBEPHBIA, MPABWIbHBIA W B OOJbIIEH WMJIM MEHBIICH CTENEHW PACKPBHIBAIOIIUN CYIIHOCTh
Bompoca. B mponecce KOMIBIOTEPHOrO TECTUPOBAHMS 3ajlaya CTYJEHTOB OIpeneNsieTcs Kak
BBHIOOp MpPaBWIBHOTO OTBE€TAa M3 MHOrooOpasus BapuaHTOB. B mporjecce KOMIBIOTEPHOIO
TECTHUPOBaHMS, 33/1a4a CTyIEHTA ONPEAeIsieTcs Kak BEIOOP MPaBHILHOI'O OTBETA U3 MHOT000pa3us
BApUAHTOB.

Bonpocel u  Tembl, OTBOAMMBIE Ha BBINOJHEHHE CAaMOCTOSTENBbHONH paboThl 1O
JTUCUUIUIAHE, cofepxkarcs B pasaeine 8 PII/I.

MeToanyeckne yKa3aHus 110 IPOBEJACHHUIO JJA0OPATOPHBIX 3aHATHI 110
aucuumiInHe «K MUKPOOHOTOTHSI»



JlaGopaTopHbIe 3aHATHS SBISIOTCS OJHUM W3 BaXKHEHIIMX BHJOB Y4eOHOH paboOTHI,
COCTaBJISIFOT OCHOBY ITOATOTOBKM CTY/AEHTOB IO JUCLUIIJIMHE U HAIlpaBJIeHbl HA (HOPMHUpPOBaHUE Y
CTYACHTOB CUCTCMATU3UPOBAHHBIX 3HAaHUH 1 HABBIKOB I10 JUCHUITIINHE.

Boimonnenuio 1abopaTopHoi paboThl JOJDKHA MPEAIIECTBOBATh CAMOCTOsATEIbHAs paboTa
C JIMTCPATYPHBIMU NCTOUYHUKAMH W KOHCIICKTOM JICKIIUHU, ITPU 3TOM CJICAYCT O6paTI/ITB BHHUMAHHUC
Ha TEOPETHYECKHE BOINPOCH IO TeMe 3aHATUS. [lepBOHAYalbHO WJAET ONPOC TEOPETHYECKOTO
MaTtepHaia TeMbI 3aHATUS. 3aTeM B psJi€ BOIPOCOB MPENoJaBaTels CleqyeT CKOHLIEHTPUPOBaTh
BHHUMAHHUC Ha OCHOBHBIX HUJCAX TCMBbI 3aHATHUA. BOHpOCBI JOJIDKHBI BKJIFOYATh B cebs Pa3InYHBIC
Bapraluu OSJICMCHTApPHBIX CI/ITyaHI/IfI, 0T06pa>1<a}01111/1x OCHOBHBIC HJACHU TEMBbI 3aHATHSA B HX
B3aMMHOM B3aWMOCBSI3H. 3a):[aBaeM},Ie BOIIPOCHI JOJI’KHBI ObLITH KOpPOTKMMH MW MAaKCHMAaJIbHO
MPOSIBIISITh B CTYA€HTAaX UX COOOPA3UTEIBHOCTD.

JIabopaTopHbie PabOTHI BBIMOJIHSIIOTCS B COOTBETCTBHH C TPEOOBAaHUSMHU CTAHAAPTOB U
HOpM J1abopaTopHOi MpakTHUKU. CTYJEHTHI JOJDKHBI 03HAKOMUTBCS C LETbI0 U 3a/1auaMu paboThI,
O60py210BaHI/IeM, HUHCTPYMCHTAMH U PCAKTUBAMU, HCOGXOJII/IMI)IMI/I JJIs1 BBIITOJIHCHU A pa6OTI)I.

PesynbraTel anamm3oB odopmisitoTcs B pabodeil TeTpaaM MO MpenIoKeHHOH ¢opMme.
Kaxnast BblmonHeHHass paboTa JODKHA OBITH OQOpMIIEHA JOJDKHBIM 00pa3oM W ciaHa
eI oiaBaTeto, IPOBOUBIIEMY Ja00OPAaTOPHBIE 3aAHITHSL.

8. OueHouHbIE CPeCTBA IUISl TEKYIET0 KOHTPOJISI yCIIeBaeMOCTH,
PyOe:KHOI aTTecTANH U MPOMEKYTOYHOI aTTEeCTAIIMM 10 HTOTaM 0CBOEHHS
AUCUHUIIUHBI

PaGouass mporpamma mpenycMaTpUBaeT MNPOBEAECHUE JIEKIMOHHBIX, JIA0OPATOPHBIX H
MIPAKTUYECKUX 3aHATHI, a TaKKe CIeAyIOLIe BUIbI paboT: CaMOCTOATEIbHYI0 pPabOTy CTYIEHTOB
[0 TIOATOTOBKE YCTHBIX COOOIIEHHH, HAMMCAaHUIO JIOKJIAJ0B, IOATOTOBKY HpPE3CHTALUNA U
00CYXACHMH 110 TeMaM JHUCLHUILIMHBI - pab0Ty B aKTUBHON Y MHTEPaKTUBHOM (opMax.

PaGouas nmporpamMma npeamnosaraeT TeKyInui 1 TPOMEKYTOUHBINH KOHTPOJIb 3HAHUH.

Texywuti KOHmMpOIbL — 3TO HENPEPHIBHO OCYIECTBIIIEMbIII MOHUTOPUHT YPOBHS YCBOEHUS
3HaHWI U GOPMUPOBAHKS YMEHHI U HABBIKOB B TEUCHHE CEMeCTpa MM Y4eOHOTo roja. TeKymmii
KOHTPOJIb 3HAHWM, YMEHUH U HaBBIKOB CTYJCHTOB OCYIIECTBIIETCS B XOAE€ Y4eOHBIX
(ayAMTOpHBIX) 3aHSATUH, NPOBOAMMBIX IO pacnucaHuto. dopmMaMy TeKyHmero KOHTPOJS
BBICTYMAIOT OMPOCHI HA 3aHATHUSX C IEJIbI0 NMPOBEPKHU HAJMUYMA 3HAHUU, HEOOXOAMMBIX IS
YCBOEHMS HOBOI'O MaTepualla WIX JJIs BBISICHEHUS CTEIIEHU YCBOCHMS U3JI0KEHHOIO0 MaTepuala.

Pybesrcnvrii konmpons OCyHIECTBIIETCS 110 OKOHYAHMM M3Yy4YEHUS MaTepuajia MOIYJsi B
3apaHee YCTaHOBJEHHOE BpeMs. PyOeXHbII KOHTpPOJIb HPOBOAUTCA C LENBIO OINpPENEICHUS
KayecTBa YCBOEHHS MaTepuaia ydyeOHOro MoAyjis B IeloM. B TeueHue cemectpa Takue
KOHTPOJIbHBIE MEPOIPUATHSI IIPOBOJATCS MO T'paduKy.

KonTpoabHble 3aganus (1eMoOBepcHH) ISl OIEHKM 3HAHWI, YMEeHUIl, HABBIKOB M
(nJM) ombITA AESITEJIbHOCTH, XapaKTepPU3yIMX 3Tanbl (OPMHUPOBAHHUSA KOMIIETEHUHH B
npouecce 0CBOeHUs1 00pa30BaTeJIbHOI NPOTrPaMMBbI

Ilepeuens mem 014 nod2omosxku peghepan og
Pa3BuTue npeacraBieHuit o npupoae HHPEKIMOHHBIX 3a00I€BaHUM.
Hayunas nesrensnocts JI. ITactepa.
Knaccudukaius MUKpOCKOITMYECKUX TPUOOB.
Mopdonornyeckue u (PU3HOIOrMUECKUE OCOOCHHOCTH AKTMHOMHUIIETOB U IUIECHEBBIX
rpuboB
OO0mrast XxapaKTepuCTUKA YHEPTeTUIECKUX MPOIIECCOB Y MPOKAPUOT
KyneTtuBupoBanue 6akTepuii B IPOMBIIUIEHHBIX YCIOBUSIX
7. W3ydeHue mporeccoB MOJIOYHO - KHCIIOTO, CITUPTOBOI0, MACJISIHO - KUCJIOT0, TPOMHOHOBO
—KHCJIOT0, YKCYCHO -KHCIIOTO OpOsKeHUs

N =
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8. HM3yuyenuwe mpolleccOB  MpeBpalleHHs CcOoeAuHeHuM  aszora, (Qocdopa, cepsl
MUKPOOpPraHUu3MaMu AmMoHupuKanus, azordukcanus, HUTpUUKALINS,
JNEHUTpUPUKALIHS.

9. CocraBieHue KpUBBIX POCTa U pa3MHOKECHUSI MUKPOOPTaHU3MOB

10. V3y4enue reHeTHYECKOro MaTeprana y IpoKapuOTHBIX OPraHU3MOB.

11. sydenue neicTBUS (PHU3UYECKUX, XUMHYECKHMX U OWOIOrHYecKuX (akTOpoB Ha
MHUKPOOPTaHU3MBI

IlepedyeHnn BONPOCOB K NepBoii py0esKHOH aTTecTAlUH

1.ITpeamer u 3a1a4u MUKPOOHOJIOTHH.

2.Ucropus paszsutus Mmukpodbuonoruu. Bxman JleBenryka, Ilactepa, MeunukoBa, Koxa B
Pa3BUTUN MHKPOOH OJTOTHH.

3.Posib MUKpOOPraHW3MOB B JAECTPYKIUU BEUIECTB B MPHUPOJIE, B MUIIEBBIX OMOTEXHOJOTHAX —
xJ1€00Me4eHNnH, BUHOJI€IIMH, TUBOBAPEHUH, ChIPOIEIHH

4.IlpyHUUnBl CUCTEMATUKU MHKpOOpraHusmMoB. bunHapnas HomeHknatypa. Ilonstue Buz,
KyJIbTYpa, UUCTas KyJIbTypa, IITaMM, KJIOH.

5.®@opma U pazmepsl MUKPOOPraHU3MOB. XapaKTepUCTUKA KOKKOBBIX, HAJTOYKOBUAHBIX, H3BUTHIX
OaxTepuil.

6.Pa3zmepsl Mukpoopranu3mMoB. CTpoeHre MUKPOOHBIX Ki1eToK. KileTouHble opranesisl

7.0co06eHHOCTH CTPOEHHSI KJIETOYHOM CTeHKM MUKpOOHOI kinetku. Hykneouns.

8.Oco0EeHHOCTH CTPOEHHSI IUTOIUIA3MAaTHUECKOH MeMOpaHbl MUKPOOHOMN KJIETKH.

9.Paznuuust B CTPOEHUU KJIETOUHBIX CTEHOK I'PaMMOTPHUIATENbHBIX U T'PAMMIIOIOKUTEIbHbIX
MHUKPOOPraHU3MOB.

10.01mnunst KIETOYHOW OpraHU3aluy SyKapuoT U IPOKAPHOT

11.KryTuKy, muIM, Karcyiabl U CIIOPbl MUKPOOHOW KJIETKH, MX POJb B aJaNTallik MUKPOOHOM
KJIETKH K YCIIOBMSIM OKpYXKarOLEel cpebl

12.CtpoeHue, XuMHYECKHIA COCTaB U (DYHKIIUU KOMITOHEHTOB ITPOKAPUOTHBIX KJIETOK.

13. Ilpurorosienue GUKCHPOBAHHBIX IPENApaTOB U MPENapaToB KUBBIX KIETOK — pa3/aBiIeHHas
KarIsi, BUcA4as Karisl, oTrnedatok. [lepedncinTh 3Tanbl NpUroTOBIEHUS.

14.0OxpammBanue MUKpoopraHu3mMoB. [IpocTeie U COXKHBIE METONbl OKpalllMBaHUS. DTaIlbl
IIPUTOTOBJIEHUS OKPAILIEHHBIX IIPENApaToB.

15. uddepennmansuas okpacka 1o Merony [pama. CTpoeHHE KIETOYHOH CTEHKH
I'PaMIIOJIOKUTENBHBIX U TPaMOTPULIATENIbHBIX OaKTepuil

16.BplpaminBanie MHKpPOOPraHM3MOB Ha IHTATENbHBIX cpepax. IluratensHble cpensl,
TpeOOBaHUs, IPEAbSBIIEMbIM K HUM.

17 Knaccudukaius nUTaTeNbHBIX Cpell, YIUIOTHEHUE MUTATEIbHBIX CPel, XpaHEHHeE.

18.XuMuueckuii coctaB mpokapuoT. Posib BOabl, OENKOB, YrieBOAOB, JHUIHAOB B KU3HU
IIPOKApPHOT.

19.Ponp Makpo- 1 MUKPO3JIEMEHTOB B META00IM3M € MPOKAPHOT.

20.MexaHu3M MeTaboIMu3Ma POKapuoT.

21.Jlpixanue npokapuot. AspodHoe nsixanue. [TonHoe okucnenue. HemonHoe okucinenue.

22.JIpIxaHue MUKPOOPraHU3MOB. AHa3pOOHOE OKHUCIICHHE.

23.@epMeHTHI U UX POJb B MPEBpAILEHUH BEIIECTB MUKpoopranusmamu. CBoiicTBa pepMeHTOB.
24 .depMeHTH! U UX POJIb B IPEBpALIEHUH BEIEeCTB MHUKpoopranuzmamu. Kinaccudukanums
(bepMeHTOB.

25.Crepunu3zanus nocyibl, ”HHCTPYMEHTOB, TUTATEIbHBIX CPENI.

26.Crioco0bl CTepuIM3aluy MUTATEIbHBIX CPE.

27.Crioco0bl cTepuIn3aii JabOpaTOPHOI CTEKIISIHHOM MOCYIbI.

28.Poct u pazMHOXXeHHe TpokapuoT. OCHOBHBIE TapaMeTphl pocta. Kpusas pocra. OcobeHHOCTH
pocra.



29 KynsTuBHpOBaHHE MUKPOOPraHu3MoB. [lonydeHne YucTeiX KyJabTyp. 3aKOHOMEPHOCTh POCTa
YUCTBIX KYJIbTYP.

30.Bupycel — BHeKJIeTOUHbIE (OPMBI KU3HU. XUMHYECKHUH COCTaB BUPYCOB. BzammopeiictBue
BHUpYCa C KJIETKOM.

31.Cniocobb! mepenadn BUPYCHBIX 3a00I€BaHU - rpuIina, ocibl, monmuomenura, CITM/la.

32.IlpeBpaiiieHruEe YIJIEBOJOB B aHA3POOHBIX YCIOBHAX. MOJOYHOKHCIIOE OpOXKEHUE (TUITHYHOE U
HETUNTUYHOE). Bo30yArTETN MOIOYHOKHUCIIOTO OPOKEHHS.

33.IlpeBpatienue yriieBogoB MUKpoopranuzMami. [IponrnoHoBo-Kucaoe OposkeHue.

34 IlpeBpamieHue yriaeBoaoB MuKpoopranu3dmamu. CrnupTtoBoe OpokeHue. BozOynutenu
OpOKeHHUSI.

35.1IpeBpaieHue yrieBoaoB B a3pOOHBIX YCIOBUSAX ITyTEM HETIOJIHOT'O OKHCIICHUS.

O6pa3oBaHue yKCyCHOU, TMMOHHOM, IIABEIEBOM KUCIIOT.

36.KpyroBopot a3zora. AMMOHH(HUKAIIS MOYCBHHBI.

37 Kpyrosopot a3zora. Hutpudukanus, aeHutpudukanus, Qpukcamuss MOJEKYISIPHOTO a3oTa
CBOOOIHOXKUBYIIMMH MUKpoopranusmamu. KiryOeHbKoBbIe OaKTepHH.

38.IlonydyeHne YUCTBHIX KyJIbTyp. Cxema MPUTOTOBJIEHUS Pa3BEACHUN Ui MOJYYEHUS YHCTON
KYJIbTYPbl MUKPOOPTaHU3MOB.

39.BiusiHue pusnueckux (akTopoB (TemIepaTrypa, BHICYIIMBAHUE, CBET, U3Iy4CHHE U JAp.) Ha
MHUKPOOPTaHU3MBI.

40.BrnusHue xumMuueckux (pakTopoB (CIIUPTHI, KUCIOTHI, IIEI0OYU U IP.) HA MUKPOOPTaHU3MBI.

41.Bnustaue Guonorudeckux (GakTopoB (aHTHOMOTHKH, (parn) Ha MUKPOOPTaHU3MBI.

42 .Muxkpobuoneno3pl. CumOMO3, KOMMEHCANIM3M, MeETa0uo3, CHHEPTHM, aHTOTOHH3M,
napasuTusm, darus.

IIepeyeHb BONPOCOB KO BTOPOii py0e:KHOM aTTecTAllUN
1.Poct u pazmuoxxenne Mukpo0oB. Pa3el pocta MUKpoOOB. KpuBas pocra.
2.Poct u pasmHOXeHHe mpokapuoT. OCHOBHBIE mapaMeTpsl pocta. KpuBas pocta. OcoOeHHOCTH
pocra.
3.KynpruBupoBanue MUKkpoOoB. EcTecTBeHHBIE U UCKYCCTBEHHBIE MUTATEIbHBIC CPEIBL.
DNeKTHUBHBIE CPebl. XapaKTep pocTa MHKPOOOB.
4 KynpTUBUpOBaHHWE MUKPOOPraHu3MoB. [lonydeHne YiuCcThIX KyIbTYP.
5.BrmusHne Quzndeckux (GakTOpOB — BBICOKMX W HHU3KHX TEMIIEPATyp Ha MHKPOOPTaHH3MBL
6.Ilcuxpoduinnsl, Me30pmbl, TepMOGULIbL. J[eiicTBHE BBHICOKMX W HHU3KHX TEMIIepaTyp Ha
MHUKPOOPTaHU3MBI.
7.Kakoe nelicTBMe Ha MUKPOOPTraHU3Mbl OKa3bIBaOT BBICYIIMBAHUE U BAKYYM?
8.Kakoe pelicTBUeé Ha MUKPOOPraHM3MBbl OKa3blBa€T BUIUMOE U3IydeHHe? VYiIbTpa3Byk?
9.BiusHMe Ha MHUKPOOPraHM3Mbl MArHUTHBIX MOJ€H, THUAPOCTATUCTUYECKOTrO JaBJIEHMS,
COTPSICEHHUI.
10.Biusiaue xumudeckux (HakTopoB (CIIUPTHI, KACIOTHI, IIEIOYN) HA MUKPOOPTaHU3MBI.
11.Mukpo-Ouoneno3sl. B3auMooTHOIIEHNS B MHUKPO-OMOIIEHO3aX: CUMOMO3, KOMMEHCAJHN3M,
MeTabn03, aHTarOHU3M.
12.B3auMOOTHOIIIEHUSI B MUKPO-OMOIIEHO3aX: Tapa3uTU3M, aHTaroHusM, Qarus, gar-arpeccop
13.Okomorusi MHUKpPOOPraHu3MoB. MuKpoduiopa IOYBBI — BOJOPOCIH, T'pPHOBI, OaKTEPHUH.
14.9konorust MUKpoopranu3zmMoB. Mukpo@iopa BOI0EMOB U CaMOOYHILEHUE BOJJOEMOB.
15.Okonorust MuUKpoopraHuzMoB. Mukpodyiopa o03epHOW BOABl M IOA3EMHBIX  BOI.
CamoouHn1IeHHE BOJJOEMOB.
16.KocBeHHbIE METOABI ONpENEeNIeHUs 3arps3HEHUss BOJbI: MHUKPOOHOE YHCIO, KOJH-TUTP,
KOJIMMHJIEKC.
17.3konorust MUKpoopranu3MoB. Mukpodiopa atmochepHOro Bo3ayxa.
18.Oxomorusi MUKpoOpraHu3MoB. MuKpodopa Tena 4eroBeka U MHUKPOQIIopa JbIXaTeIbHBIX
MmyTel, KOXKHBIX ITOKPOBOB YEJIOBEKa.



19.IlpeBpamienne MHUKPOOpPraHM3MaMHU COEIWHEHUIH yriepojga B aHa’pOOHBIX YCIOBHUSX.
['omodepmenTaTBHOE U reTepo-(hepMEHTATUBHOE MOJIOYHO-KUCIIOE OpOXKEHHE.
20.ITpeBpamienne MHKpOOpraHM3MaMU COEIMHEHUH yriepoja B aHa’pOOHBIX YCIOBHUSX.
[TponrioHOBO-KHCIIO€ OPOKEHHE.
21.I0peBpamieHne MHKpPOOpPraHM3MaMU COEIWHEHUH yriepojga B aHa’pOOHBIX YCIOBHUSX.
CnuproBoe OpoxeHHe.
22 IlpeBpamieHre MHUKPOOPraHM3MaMHM COEIMHEHMM yriiepojJa B aHa’pPOOHBIX YCIIOBHUSX.
MacnsiHo-Kkucinoe 6pokeHue.
23.IlpeBparnieHne yrieBoI0B B a9pOOHBIX YCIOBHIX ITyTEM HEMOJIHOTO0 OKUCIICHHUS.
OO6pa3oBaHue YKCyCHOW U JJUMOHHOU KHUCIIOT.
24 KpyroBopoT a3zota. AMMoHHM(puKanuss MmoueBHHBL. KpyroBopor aszora. Hutpudukarmus,
JNeHUTpUUKAIHS, GUKCAIUS MOJIEKYJISIPHOTO a30Ta CBOOOIHOXXUBYIIUMH MUKPOOPraHHU3MaMHU.
KiybenpkoBbie OakTepuu.
25.I'eneTrika MUKpOOPraHu3MoB. @OpMbl U3MEHYHBOCTH MUKPOOPraHW3MOB. DEHOTUITHYECKHE
W3MEHEHMUS.
26.'enetuka MuUKpoopraHu3mMoB. POpMbl U3MEHUYUBOCTH MHKPOOPTraHU3MOB- I'€HOTHIIMYECKUE
W3MEHEHUS.
27 I'eHoTunuyecKkue M3MEHEHus — cieactBue MyTanuil. CHOHTaHHbIE M WHAYLMPOBAaHHBIE
MyTalu.
28 KomMOMHAaTUBHbIE HW3MEHEHHs Y MHUKPOOPTraHU3MOB: TpaHchopMmaiusi, TPaHCAYKLHUA,
KOHBIOT Al
29.IlpakTyeckoe ucrnoib30BaHUE U3MEHYMBOCTH MUKPOOPTraHU3MOB.
30.IIpakTuyeckoe npuMeHeHne MUKpoopranu3MoB. Cdepbl UCI0Ib30BaHUI MUKPOOPTraHHU3MOB.
31.IIumeBple MPOU3BOACTBA, OCHOBAaHHbIE HAa MHUKpOOHOM Mertabonusme. Mcmosb3oBaHue
MOJIOYHO-KHCJIBIX OaKTepHil.
32.IlumeBpie  TPOM3BOACTBA, OCHOBAaHHBIC HAa MHUKPOOHOM Merabonm3me. Vcmonb3oBaHue
TPOKKEH, YKCYCHO-KHCIBIX OaKTepHil, MCIOIb30BaHHE OMOMACCHI OaKTEpUiA.
33.Ilopya numeBbIX TPOAYKTOB. DaKTOPHI BIAUSIONIME HA MPOLECC MOPUU MPOIYKTOB. MeTo bl
3alUTHI MPOAYKTOB OT OPYH.
34 Kakue BemiecTBa MUKPOOHOTO MPOUCXOXKACHHS UCIONb3YIOTCS JJIs AMATHOCTUKHU U JI€YEHUS
3a0oneBaHui?
35.Poiap MHKpPOOPraHM3MOB B IPHUPOIHBIX MECTOOOMTaHMAX. MHMKpPOOpPraHu3Mbl Kak YacTb
HKOCHCTEMBI.
36.OyHKIMN MUKPOOPTaHU3MOB B IIPUPOJE.
37 .MukpoOHbIe MeCTOOOUTAHUS.
38.Xumuyeckas cTepuan3aius
39.buoniornyeckasi CTepuiIn3aius.
40.Crepunuzanusi CTEKISTHHOM MOCYIBI.
41.Muxpodnopa nojoctu pra yenoneka. [IpoBenenue ananumsa.
42 VccnenoBanue Mukpodiopsl Bo3ayxa mo meroay Koxa.
43.demonctpanus noctynatoB P.Koxa. Beigenenue KynbTypbl BO30yIUTEN THUCHHUSL.
44 Kak onpeneiauTs 4yBCTBUTEILHOCTh MUKPOOPTraHU3MOB K aHTHOMOTHKAM ?
45.Crepunu3zanus. [IpokanuBaHue B MJIaMEHU FOPEIIKHU.
46.[1poOHas crepunusanus (Tunganu3anus). [lacrepuzanus.
47.Henonnas crepuimsanus
48.Crepunuzanys CyXuM IapoM.
49.Crepunuzanus napoM noji JaBjieHHeM (aBTOKJIaBUPOBAHUE).

Kpurepun oriennBanus npeactabieHsl B Tadbmuie 8. 1.



le/IMepbl TECTOBBIX 3aJaHUH N0 AUCHUILJIHHE:

TuHKTOpHANIbHBIE TPU3HAKU

-®opmMa, BeIMYMHA, 0COOEHHOCTH B3aHMOPACI0JIOKEHUS MUKPOOPTraHU3MOB
OTHOLICHUE K PAa3JIMYHBIM KPACUTENISIM

-XapakTep pocTa MUKPOOPTaHU3MOB Ha MUTATEIBbHBIX Cpelax

-Crioco0bl yriieBoJHOTO, a30THOT'O M IPYTUX BUJIOB TUTAHUS U JIBIXaHUS

Kynbrypansable npu3HaKu

-OopmMa, BennurHa, 0COOEHHOCTH B3aHMOPACI0JIOKEHUSI MUKPOOPTraHU3MOB
-OTHOIIIEHUE K PA3IUYHBIM KPACUTEISIM

-XapakTep pocta MUKPOOPraHU3MOB Ha MUTATENIBHBIX Cpeaax

-CriocoOb! YIIIeBOAHOI0, @30THOT O MUTAHUS, TUIT JIbIXaHUS

Mopdonoruueckue npusHaku

-dopma, BeIMYMHA, 0OCOOCHHOCTH B3aMMOPACIIOJI0KEHUS, CTPYKTypa MUKPOOPIaHU3MOB
-OTHOILIEHUE K PA3INYHBIM KPACUTEISIM

-XapakTep pocTa MUKPOOPIaHU3MOB Ha IIUTATENBHBIX CPEeaax

-CriocoOb! YIJIEBOAHOI0, @30THOT O ITUTAHUS, TUIT JbIXaHUI

broxumudeckue mpu3HaKu

-OopMa, BEIIMIMHA, OCOOCHHOCTH PACIOJIOKEHUS, CTPYKTypa MEKPOOPTaHH3MOB
-CriocoOHOCTh (pepMEHTHPOBATh pa3IUvHbIE CyOCTPAThl 1 00Pa30BBIBATH B MPOIIECCE
KHU3HECATCIBHOCTH PAa3JIMYHbIC TPOAYKTHI

-CriocoObI YTIIeBOAHOIO, Q30THOTO M IPYTHX BUOB MTUTAHUS

-XapakTep pocta MUKPOOPTraHU3MOB Ha IMUTATEIBHBIX Cpeax

PU3HOJOTUYECKUE TPUZHAKU

-OTHOUICHUE K Pa3IMYHBIM KPacUTEISIM

-benkoBeIii ciekTp

-UyBCTBUTEIBHOCTh K aHTUOMOTHKAM

-CriocoOb! YIJIEBOJHOIO, a30THOIO M IPYTUX BUOB TUTaHUS

AHTHUT€HHBIE TPU3HAKU

-CniocoOHOCTb BhIpaOaThiBaTh aHTUTENA U pa3Hble (HOPMbl MMMYHHOT'O OTBETa
-[ToABM>XHOCTD U TUIIBI ABUKEHUS

-UyBcTBUTENBHOCTD K OakTeprodaram

-benkoBwIi criekTp

[ITaMM MHKPOOPraHU3MOB

-JIt060ii KOHKPETHBIN H30JIST IaHHOT O BH1a MUKPOOPTaHU3MOB

-Bunumas nzonupoBaHHast CTpYKTypa KOJIOHUN OAKTEpUil Ha MIIOTHBIX MUTATENBHBIX Cpelax
-COBOKYNHOCTh MUKPOOPTaHU3MOB OJIHOT'O BU/JIA, BEIPOCUIMX HA MJIOTHOM MJIH JKUJIKOU
MUATATEJILHOU Cpefie

-HasBanmue MHUKPOOPraHu3MoOB B COOTBECTCTBUHU C MCKAYHAPOAHBIMU ITPpaBUIIaMH

Kosionust MUKpOOpraHu3MoB
-JIt000#1 KOHKPETHBII U30JIAT TaHHOT'O BU/1a MUKPOOPTraHU3MOB

-Buanmas nzonmpoBaHHas CTPyKTypa Mpu pa3MHOKEHUU OAKTEPHl Ha MIIOTHBIX TUTATENbHBIX
cpenax



-COBOKYNHOCTh MUKPOOPTraHU3MOB OJTHOT'O BH/JIa BHIPOCIIMX HA IUIOTHBIX MJIM JKUJIKHX
MUATATEJIbHBIX Cpeaax
-Konouus, nonyuyuBiias cBoe pa3BUTUE U3 OJTHON POJUTENIbCKON KJIETKU

Ki10H MuKpoOpranusMoB

-JIt000#1 KOHKPETHBIN U30JIAT JAHHOTO BUJ1A

-Buanmas nzonupoBaHHas CTPyKTypa MpU pa3MHOKEHUU OAKTEpHil Ha MIIOTHBIX TUTATENbHBIX
cpenax

-IIoTOMCTBO OZTHOW POAUTENHCKONU KIETKU

-Ha3Banue MUKpOOpPraHU3MOB B COOTBETCTBUU C MEKTYHAPOIHBIMU MTpaBUIaMU

Metoauka ¢popMHpPOBaHUA Pe3yJbTHPYIOLICH OLEHKH

dopMUpOBaHUE OLIEHKHU IO TEKYIIEMY U UTOTOBOMY KOHTPOJIIO YPOBHS 3HAHUM O JUCITUTUTMHE
OCYIIECTBJISIETCS C UCIOJIb30BaHUEM OANIbHO-PEUTHHTOBOM OLIEHKU paboThI CTyJE€HTA.
1 —s1 pyOe:kHasi aTTeCTAllUs - MAKCUMAIBHO 50 0a/1/710B; U3 HUX:
Ot 0 10 25 GanynoB (pyOexHas aTTecTalus) — TeCTUpOBaHKE B ieHTpe TectupoBanusi COI'Y;
Ot 0 10 25 GansioB (Tekylias OleHKa) — aKTUBHAs padoTa 3a JaHHBINA MTEPU O] Ha
NPaKTUYECKUX/Ta00paTOPHBIX 3aHATUIX
2-11 py0e:KHASL ATTECTALNS — MAKCHMAJILHO 50 0a/1J10B; U3 HUX:
Ot 0 10 25 GamnoB (pyOerxkHas aTTecTalus) — TESCTUPOBaHKE B lieHTpe TecTupoBanus COI'Y;
Ot 0 10 25 GanioB (TeKylias OlEHKa) — aKTHBHAs padoTa 3a JaHHBINA MTEPUO] Ha
MPAKTHYECKUX/ TAOOPATOPHBIX 3aHATHIX [IpOMEXyTOUHBI KOHTPOJb:
3a yCTHBIM OTBET Ha SK3aMeHe/3auere cTyAeHT nonxydaer 0-30 6amioB. PesynpTrpyromas
OIICHKa CKJIagbIBaeTcs 1o cootBeTcTBytomieit bPC dhopmye:
(T1 +T2) + ((P1 + P2+ 3/3)/2)
rae T1 + T2 - xonuuecTBO 0aJUIOB 3a TEKYILYIO pabOTy CTYIEHTOB B CEMECTpe
P1+ P> - xonmmdecTBO 6aI10B 32 2 KOMITBIOTEPHBIX TECTUPOBAHHM CTY/IEHTOB B CEMECTpE
3/3 - xoauyecTBO 0asIoB, HAOPAHHBIX HA HK3aMeEHe/3aueTe
[Tepecuer moay4eHHOW UTOrOBOM CYMMBI OAJIJIOB IO IPEAMETY B OIEHKY TPOU3BOIUTCS
IO IIKAJIE:
«OTAMIHO» - 86-100 GaioB;
«xopomo» - 7/1-85 6anos;
«yIIOBJIETBOPUTEIHHO» - 56-70 6asios;
«3auer - 56-100 GamoB.
CrynenTsl, HabpaBiMe 55 6ayIoB U MEHee MO0 AUCHUIIIIMHAM, TPeyCMaTPUBAIOIINM IK3aMEH;
0 TUCHUTLIMHAM, TPEIYCMAaTPUBAIOIINM 3a4ET — 55 0asia U MeHee — MOIY4YatoT OIlEHKY
«HEYIOBJIETBOPUTEIBHO» UJIH «HE 3aUTEHO0» COOTBETCTBEHHO.

Metoauka popMupoBaHus pe3yJIbTHPYIOLIEH OLEHKH

Taoauma 8.1
Jra | ®opma Kpurtepun oneHnBaHus (IPOIEHT 0T MAKCMMAJILHOTO KOJI-Ba §AJLJIOB)
I KOHTPOJIs 86-100 % ‘ 71-85% 60-70% Menee 60%
1. Texywuii konmpoiae (max 25 6annog 3a 1 mooyis)
7-8 Gaos 6—7 GaioB 4-5 Gamos 0-3 GamioB
IMocemenue | CTyAeHT MOCETUI CTyneHT noceTun CTyneHT moceTu CTyneHT noceTun
3aHATHI oonee 85% 3auatuil | 71-85% 3aHsaTHiA 56-70% 3ansTuii MeHee 56% 3aHaTuii
(max 8 6.)
9-10 OamnoB 7—8 GamioB 6—7 GayoB 0-5 GamoB




Texymas CTyaeHT akTUBHO CTyneHT akTUBHO CryneHr Crynenr

pabora B paboraet Ha paboraer Ha HEJO0CTaTOYHO HEA0CTaTOYHO

TEUeHHe 3aHATUSX, 3aHATHAX, XOPOIIO | aKTUBHO paboTaeT aKTHBHO paboTaeT Ha

MOy MIPEBOCXOJTHO BBITIOJIHSIET 33/1aHUs | Ha 3aHATHSX, 3aHATHUSIX,

(max 100.) BBINOJIHAET BCE NIpernoaaBaTes. YIOBJIETBOPUTENbH | HEYAOBIETBOPUTEIH
3aJaHUA O BBITNONHSET HO BBITIOJIHSIET
MIPEToIaBaTeNs. 3aaHAS 3aJaHAS

TIpero1aBaTesl. TIperio1aBaTedsl.
3/2 6amna 2 Gaiia 1 Gamn 0 GamroB

JHoxmnan, Tema MoHOCTHIO Tema B OCHOBHOM Tema yacTUYHO Tema He packpbITa.

Mpe3eHTalld | PacKpbITa. PpackpsbITa. packpsITa. HeynoBnerBopurens

o IIpeBocxoaHOE Xoportee BrasieHue | YIOBIETBOPUTENBH | HOE BilaJCHUE

(max 36.)/ BJIaJICHHE MaTepHaIoM. o€ BJIaJICHUC MaTepHaIOM.

OMOPHBIN MaTepuaIoM. Cpennuil ypoBeHb MaTepuaioM. Henocrarounsriit

KOHCIIEKT Bbicokuil ypoBEeHb camocrosiTenbHOCTH | Huskuit ypoBeHb YPOBEHb

(max 20.) CaMOCTOSITENIBHOCTH | , IOTUYHOCTH, CaMOCTOSITETIFHOCTH | CaMOCTOSITENbHOCTH,
, IOTHYHOCTH, apryMEHTHUPOBAHHO | , JIOTHYHOCTH, JIOTUYHOCTH,
apTYMEHTUPOBAHHO | CTH. XOPOIIHH apTyMEHTUPOBAaHHO | apryMEHTHPOBAHHOC
CTH. CTHJIb U3JI0)KEHUS. CTH. TH.

IIpeBocxoaHbli VYnosnersopurensH | Heynosiersopurens
CTHJIb U3JIOXKCHUSI. B CTHITH HBIA CTHITh
H3JI0KEHHUS. H3JI0KEHHUS.
2. Pybeorcuwiil konmponw (256. 3a 1 moodynv)
22-25 Gayuios 18-21 Gann 14-17 Gamos 0-13 GasoB

Kontponbsna | IIpaBuiibHO IIpaBunbHO 3ananus 3a/aHus BBIIOJHEHBI

s paboTa BBIIOJIHEHBI BCE BBITIOJHEHA BBITIOJIHEHBI OoJiee | MEHee 4eM
3aaHUA. OoutbIIast 4acTh YyeM HaIOJIOBUHY. HaIOJIOBUHY.
IIponemoHCcTpUpPOB | 3amaHui. IIpucyrcTBYIOT IIponemoncTpupoBa
aH BBICOKHI [IpucyrctByror Cepbe3HbIC OMIMOKY. | H
YPOBEHb BIAJICHUS | HE3HAYUTEIbHbBIE IIponeMOHCTPUPOB | HEYAOBIETBOPUTEIH
MaTepHaJIOM. OLITNOKH. aH HBI YPOBEHB
IposiBnens [IponeMOHCTpUPOB | yIOBIETBOPUTEIbH | BIaJCHUA
MIPEBOCXOTHBIE aH Xopouuit BIif yPOBEHB MaTepHajIoM.
CIIOCOOHOCTH YPOBEHb BIAZICHUS | BIIAJACHUS [posiBiieHBI
MIPUMEHATh 3HAHUS | MaTepuayoM. MaTepHAaJIOM. HEI0OCTaTOYHbIE
U YMEHHS K [posiBiieHBI [posiBieHBI HU3KKHE | CIOCOOHOCTH
BBITIOJTHEHUIO cpeaHue CIIOCOOHOCTH NPUMEHSTh 3HAaHHS 1
KOHKPETHBIX CIIOCOOHOCTH NPUMEHSTh 3HaHUS | YMEHHS K
3aJaHuH. NPUMEHSTh 3HaHHUS | U YMEHHsI K BBITOJTHCHHIO

U YMEHHUS K BBIITOJTHEHUIO KOHKPETHBIX
BEITIOJTHEHUTO KOHKPETHBIX 3aJaHUH.
KOHKPETHBIX 3alaHAH.
3aJIaHuH.
3. Umoeoswiil KOHMpPoab no OUCYUNTUHE
23-30 GayutoB 16-22 Gamia 08-15 GayutoB 0-08 6asos

DK3ameH/3a
yer

JaH nomaHbIH,
Pa3BEpHYTHINA OTBET
HA TTOCTaBJICHHBIN
Bonpoc. OTBer
dhopmynupyercs B
TEpMHUHAX HAYKH,
U3JI0XKEH
JUTEPATyPHBIM
SI3BIKOM, JIOTHYCH,
JIOKa3aTeleH,
JIEMOHCTPUPYET
ABTOPCKYIO
MO3UIMIO CTYACHTA.

JlaH moHbIN OTBET
Ha MMOCTaBJIEHHBIN
BOIIPOC, TTOKa3aHO
YMEHHE BBIICTUTh
CYIIECTBEHHbIE U
HECYIIECTBEHHbBIE
TIPU3HAKH,
MIPUYHUHHO-
CJIE/ICTBEHHBIC
cBs3u. Ho
JIOTTYIIIEHBI
HE3HAYMTEIIbHBIC
OIHMOKH,
UCIpaBJICHHbIC
CTYJIEHTOM C
TIOMOIIBIO0
«HABOJISIIIHX

JaH HemoctaTouHO
TOJIHBIN OTBET.
CryneHt He
crroco0eH
CaMOCTOSTENIHHO
BEIJIETTUTH
CYIIIECTBEHHEIC U
HECYIIICCTBCHHBIC
MPU3HAKH U
MPUYUHHO-
CIEICTBEHHEIE
cBs3u. PeueBoe
odopmiteHHE
TpeOyeT MOMPaBOK,
KOPPEKIINH.

He nonyuenst
OTBETHI 110 0A30BEIM
BOIIpOCaM
IUACIHUIUIAHBI WIH
JIaH HEIIOJIHEINA OTBET
U JIONYIICHBI TPyObIe
omnOku. Peun
HerpaMOTHasl.
VYTouHstonme
BOIIPOCHI
npernojaBareis He
MIPUBOJIAT K
KOPPEKIIUH OTBETA
CTyZI€HTa HE TOJBKO
Ha IOCTaBJICHHBIN
BOIIPOC, HO U Ha




BOIIPOCOB JpyTrHe BOIPOCHI
IIpenojaBaTesl. JCIIUTIIMHBL.
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Bomnpocs! 1J1s1 NOATOTOBKH K 324€TYy:
[Ipenmer n 3a1auyu MUKPOOHOJIOTHUH.
Uctopus pasButust mukpobuonoruu. Bxiag JleBenryka, Ilactepa, MeunukoBa, Koxa B
Pa3BUTUU MUKPOOUOIOTHH.
PoJib MUKpOOpPraHu3MOB B JECTPYKIIMH BEILECTB B MPHUPOJIE, B MUIIEBBIX OMOTEXHOJIOTUAX
— xJ1e00neyeHnu, BUHOA NN, TMBOBAPEHUH, CBIPOICTIHH
[TpuHLIMIIBI CHCTEMATHMKH MHUKpPOOpraHu3MoB. buHapHas HomeHkiarypa. [lonstue Buz,
KyJIbTYpa, YACTasl KyJbTypa, IITAMM, KJIIOH.
@®opma U pasMepbl MHUKPOOPTaHHU3MOB. XapaKTEpUCTUKAa KOKKOBBIX, MaJO0YKOBHJIHBIX,
M3BUTHIX OaKTEpHil.
Pasmepsl Mukpoopranu3moB. CTpoeHHEe MHKPOOHBIX KIETOK. KieTouHble opraHesibl
OcoOeHHOCTH CTPOEHHUS KJIETOYHON CTEHKH MUKPOOHOH KieTku. Hykieonn.
Oco0eHHOCTH CTPOEHMSI HUTOIIa3MaTHYECK 0l MeMOpaHbl MUKPOOHON KIIETKH.
Paznuuus B CTpOEHUU KJIIETOYHBIX  CTEHOK

IrpaMMOTPHLATENbHBIX Y TPaMMIIOJIOKUTEIbHBIX MUKPOOPraHU3MOB.

OTinyus KJIETOYHOM OpraHu3aluy S3yKapuoT U MPOKAPUOT
JKryTuku, nunm, Karcynbsl U CIIOpbl MUKPOOHOM KJIETKH, UX POJIb B aAaNTallid MUK POOHON
KJIETKU K YCJIOBUSIM OKPY>KatOUIEH Cpebl.
CrtpoeHnue, XUMHUYECKUN cOCTaB U (YHKIIUM KOMIIOHEHTOB IPOKAPUOTHBIX KJIETOK.
[TpuroroBnenrne (UKCUPOBAHHBIX MpPENAapaToB M IMPEeHaparoB JKUBBIX KIETOK —
pa3aBlIeHHas KaIulsd, BUCSYasl KaIuls, OTIeYaToK. [lepeuncnuTe sTansl IpUroToBICHUS.
OkpammBaHue MHUKPOOPraHus3MoB. [IpocTeie U CIOKHBIE METOJbl OKPAaIIMBAHUS. DTaIlbl
IIPUTOTOBJIEHUS OKPAILIEHHBIX IIPENapaToB.
HMubdepenuuanpaas okpacka 1o Merony I[pama. CTpoeHHE KIETOYHOH CTEHKH
I'PaMIIOJIOKUTENbHBIX U TPaMOTPHUIIATENIbHBIX OaKTePHii
BeIpammBanue MUKpPOOPraHM3MOB Ha NHUTATENbHBIX cpeaax. llutatensHble cpensl,
TpeGoBaHUs, MPEIbABISIEMBIM K HUM.
Krnaccuukanust muTaTeabHbIX CPell, YINIOTHEHHE MUTATEIbHBIX CPeJl, XpaHEHHE.
Pons Makpo- 1 MUKPOIJIEMEHTOB B META00IM3ME ITPOKAPUOT.
Mexanusm MeTaboar3mMa NpoKapHoT.
Jpixanue npokapuot. Aspobnoe npixanue. [lomHoe okucnenue. Hermonnoe okucnenue.
JIpixaHre MUKPOOPraHu3MOB. AHa’pOOHOE OKHUCIICHHUE.
@depMeHTBI M HMX poJIb B IPEBpALEHUM BElIECTB MUKpoopranuzmamu. CBolicTBa
(bepMEHTOB.
@depMeHTB U UX pOJb B IPEBpAIIEHUM BEIIECTB MHUKpoopranusmamu. Knaccuduxarus
(bepMEHTOB.
Crepunusanus nNocy/ibl, HHCTPYMEHTOB, TUTATENIbHBIX CPE/.
Crioco0Obl cTepuIn3aliy MUTATENbHBIX CPEe.
Crioco6bl cTepunm3aniy 1adopaTOpHON CTEKISHHOM MOCYIbI.
Poct m pasmHO)eHue mnpokapuoT. OCHOBHbIE mapaMmeTpel pocra. KpuBas pocra.
OcoGeHHocTH pocTa.
KynpTBHpOBaHME MHUKpOOpPraHu3MoB. llomydeHue 4UCTBIX KyJIbTyp. 3aKOHOMEPHOCTb
pOCTa YUCTBIX KYJBTYP.
[IpeBpaiieHne yrieBo 0B B aHA3POOHBIX YCIOBHIX. MOJIOUHOKH CII0€ OpoxKeHHe (THITMYHOE
¥ HeTUUYHOE). Bo30ynuTenn MOJIOYHOKHCIIOTO OPOKEHHSL.
[IpeBparnienue yriaeBogoB MUKpoopraHuzMaMu. [IponnoHoBo-kucioe 6poxeHue.
[TpeBpamienue yriaeBogoB MHKpoopranuzMamu. CrnuproBoe OpokeHue. Bo3bymutenu
OpO>KeHHSI.
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[TpeBpaleHre yrieBo1oB B a3pOOHBIX YCIOBHUAX IyTEM HEMOIHOI'O OKUCICHHUS.
O6pa3oBaHue yKCyCHOU, TMMOHHOM, IIIABEIEBOM KUCTIOT.

Kpyrosopor azota. AMMOHH(UKAIUS MOYEBUHBI.

Kpyrosopor a3ora. Hutpuduxamus, neHuTpupukanus, GUKcanus MOJEKYJISIPHOrO a30Ta
CBOOOJHOXKMBYIIIMMHU MUKpoopranusmMamu. KiryOenbkoBbie OakTepuu.

[TonydyeHnue 4ucThIX KynbTyp. Cxema MpUroTOBJICHHS Pa3BeJEHUN I MOTY4YEHHUs YU CTON
KYJIBTYPbl MUKPOOPTaHU3MOB.

Brusiaue gusnueckux ¢axTopoB (TemrepaTrypa, BICyIIMBAHUE, CBET, U3JyUYEeHHUE U Ap.) Ha
MHUKPOOPraHU3MBI.

Brusiaue xumudeckux (pakTopoB (CIUPTHI, KUCIOTHI, IIEJIOYU U AP.) HA MUKPOOPTaHU3MBI.
Brusuue Ouonornueckux (pakTopoB (aHTUOMOTHKH, ()arn) Ha MUKPOOPTaHU3MBI.
Muxkpobuoreno3sl. CuMOMO03, KOMMEHCAJIM3M, METabHO3, CHHEPrUM, aHTOT'OHHU3M,
napasuTH3M, harus.

Poct u pasMmHOkeHue mnpokapuoT. OcHOBHbIe mapameTpsl pocra. KpuBas pocra.
OcobeHHoCTH pocTa.

KynpTuBHpoBanne MukpoOoB. EcTecTBEHHbIE U MCKYCCTBEHHbIE TUTATEIbHbIE CPEIbI.
DNEeKTUBHBIE Cpelbl. XapaKTep pocTa MUKPOOOB.

KynbruBupoBanue MUKpoopranu3moB. [losmyueHne uncToix KyabTyp.

Bmusiaue gusnueckux pakTopoB Ha MUKPOOPraHU3MBI.

[Tcuxpoduibl, Me30puiIbl, TepMopuilbl. JleficTBue BBICOKMX M HU3KUX TEeMIlepaTyp Ha
MHUKPOOPTraHU3MBI.

Kakoe neiicTBue Ha MUKpOOPraHU3Mbl OKa3bIBAIOT BHICYILIMBAHUE U BaKyyM?

Kakoe gelictBue Ha MUKpOOpPraHW3Mbl OKa3bIBAET BUIMMOE U3IydeHHe? Y IbTpa3ByK?
BnusiHue Ha MUKpPOOpraHM3Mbl MAarHUTHBIX MOJIEH, THAPOCTaTUCTUYECKOrO JaBJICHUS,
COTPSICEHHUI.

Biusnue xumuueckux (pakTopoB (CIHUPTHIL, KUCIOTHI, IEJI0YN) HA MUKPOOPTaHU3MBI.
MukpoOGuorieHo3bl. B3anMoOTHOIIEHHSI B MUKPOOHOIIEHO3aX: CUMOMO03, KOMMEHCAIN3M,
MeTabn 03, aHTar OHM3M.

B3aumooTHoIIeHNs B MUKPO-OMOII€HO3aX: Mapa3uTU3M, aHTaroHu3M, ¢arus, ¢ararpeccop.
DKOJI0rusi MUKPOOPraHu3MoB. Mukpodiopa mouBbl — BOAOPOCIH, IpUOBL, OaKTepuu.
DKOI0rusi MUKpOOpraHu3MoB. Mukpodopa BOZOEMOB U CaMOOYHIIIEHHE BOJOEMOB.
OKOJNOrusi MHUKPOOpPraHu3MoB. Mukpodiopa o03epHOM BOABI U IOJA3EMHBIX BOI.
CaMoounIlIeHNE BOJIOEMOB.

.KocBeHHbIE MeTOIBI OmpeneneHuss 3arpsa3HEHHs] BOJbl: MUKPOOHOE YHMCIO, KOJH-TUTD,
KOJIM-UHJEKC.

DKOJIOrUsl MUKPOOPraHu3MoB. MukpodJiopa Tena yesoBeka 1 MUKpO(hIopa IbIXaTelbHbIX
MyTeH, KOKHBIX TOKPOBOB YEJIOBEKA.

[IpeBpamienre MUKpOOpraHU3MaMu COEIMHEHUH yTiepoia B aHadpOOHBIX yCIIOBUAX. 'oMO-
(depMEeHTaTUBHOE U TeTepo-(hepMEHTATHBHOE MOJIOYHO-KHUCIIOE OpPOXKEHHE.

[IpeBpamienrne MHKpPOOpraHM3MaMU COEAMHEHUH Yyriiepoja B aHa’pOOHBIX YCIOBHUSAX.
[TporinoHoBO-KKCI0€ OpOXKEHUE.

[IpeBpalieHne MUKpPOOPraHM3MaMU COCJUHEHUH yriepoja B aHadpOOHBIX YCIIOBHSAX.
CrniuproBoe OpoxeHHe.

[IpeBpamienre MHKpPOOpraHM3MaMU COEIMHEHUH Yyriiepoga B aHA’pOOHBIX YCIOBHSIX.
MacnsiHo-kucinoe 6pokeHue.

[IpeBparieHre yriaeBoJoB B a3pOOHBIX YCIOBUSIX MYTEM HEMOJHOIO OKUCICHUS.
OOpazoBaHue yKCYCHON U JINMOHHOM KU CJIOT.

KpyroBopor azota. AMMOHH(DUKAIUS MOYEBHUHBL.

KpyroBopor azora. Hurpuduxarms, neHuTpruKanus, GuKcaus MOJEKYISIPHOTO a30Ta
CBOOOTHOXKUBYIIMMH MUKpoopranusmamu. KiryOeHbkoBbIe OaKTepHH.

I'enernka MHUKPOOPTraHU3MOB. DopMbl U3MEHYUBOCTU MUKPOOPTraHHU3MOB.
deHoTUNHYECKUE N3MEH EHUSI.
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I'enernka Mukpoopranu3zMoB. @OpMbl U3MEHUUBOCTH MUKPOOPraHU3MOB - TEHOTUITMYECKU e
W3MEHEHUS.

'enoTunuueckue u3MeHeHus: — cieacTBue myrtanui. CrOHTaHHbIE U MHAYLUPOBAaHHBIE
MyTalUH.

KomOuHaTUBHBIE W3MEHEHUS Yy MHKPOOPraHU3MOB:
KOHBIOTAIU.

ITpakTHUECKOE UCIIOIBb30BAHNE N3MEHYMBOCTH MUKPOOPTaHU3MOB.

XuMu4eckuii coctaB MpokapuoT. Ponb Bojbl, O€IKOB, YIrJ€BOJOB, JHUMHUIOB B JKHU3HU
MIPOKAapPHUTOB

Yro n3yyaeT OMOTEXHOJIOTHS?

3anaun OMOTEXHOJIOTHH.

PoJib HyKJIEMHOBBIX KUCIIOT B II€peAayue HaCJIEACTBEHHON HH(POpMAIUH.

['enernueckue pekoOMOUHAIINY.

['enernueckue pekoMOMHAIINY in Vitro.

Metonb! BBenenus JIHK B 6akTepraibHbIe KIETKH.

[Tna3muabl OaKTepHabHBIX KJIETOK.

Okcrpeccus B KieTkax 6akrepuil pekomOuHanTHbIX JTHK.

buocunTe3 nHcynuHa yenoseka B kierkax E. coli.

buocunTe3 comaToTponuHa.

[Tonyuenue uuTephEepOHOB B F'€HETUUECKU CKOHCTPYHUPOBAHHBIX KJIETKAX.

B03MOKHOCTH T€HHON MHKEHEPUU MUKPOOPTAHU3MOB.

[TepcriekTHBBI OMOTEXHOJIOTUU B MEAMIIMHE M BETEPHUHAPHON METUIMHE.

[TepcrekTHBBI OMOTEXHOJIOTUU B TTOJy4YE€HUHU OMOJIOTMYECKU aKTUBHBIX BELIECTB.

CnusiHue cCOMaTU4YECKUX KIIETOK.

ITomyueHnne MOHOKIIOHAIBHBIX aHTUTEN.

buoTrexHosorus 1 nNoBbIIEHUE NPOAYKTUBHOCTH PACTEHUMN.

Kynbrypa pacTuTenbHON TKaHU.

KynbTypsl k1eTok u npoTtoniactoB. CiausiHUE MPOTOIIACTOB: TAIJIOMIHbIE PACTEHUS.
KynbTypa pacTUTENbHBIX KJIETOK U IPOU3BOICTBO OMOJIOTMYECKU aKTUBHBIX COSTUHEHUH.
[TonmyyeHne aMMHOKHUCIIOT ¢ TOMOIIBIO MUKPOOPraHU3MOB.
[lonyyenue BHUTAMMHOB C IOMOIIBIO MHMKPOOPTaHU3MOB.
MeTabO0JINTOB.

[Toxyduenne GpepMEHTOB C TOMOIIBI0 MUKPOOPTaHU3MOB.
ITomyueHue TpaHCI€HHBIX PACTCHUM.

Knonuposanue.

buokonBepcusi.

[Tpon3BOACTBO OENKOB OJHOKJIETOYHBIX OpraHM3MOB. [lepCreKTUBEI HCIIOIb30BAHMSL.
MukpoopraHu3Mbl B Kau€CTBE KOHTPOJIS 3arPsI3HEHUS.

[IpousBoacTBo Onorasza, OMOXUMUYECKUNA U MUKPOOMOJIOTUYECKHUI XapaKkTep Impolecca.

TpaHchopmanus, TPAHCAYKIIHS,

HonyquI/Ie BTOPHUYHBIX

Iloxa3zarenu n KPUTEPHUHA OLICHUBAHUA KOMIIETEHIIMH Ha PA3JIHYHBIX 3Tanax ux
(l)OpMHpOBaHI/Iﬂ, OIIMCAaHHUEC KA OHCHUBAHUSA

YpoBeHb ¢(hOpMHUPOBAHHOCTH KOMIIETEHIIUI

«MuUHHUMATILHBIA
YPOBEHb
He JOCTUTHYT»
(MeHee 56 0a,1710B)

«MuHUMAJIbHBIHA
YPOBEHb)
(56-70 6aa10B)

«Cpennuii ypoBeHb»
(71-85 6ans10B)

«BpIcokHii ypoOBeHb)
(86-100 6a/10B)

Komnemenyuu ne
chopmuposatbi.

Komnemenyuu
chopmuposatbi.

Komnemenyuu
cihopmuposativi.

Kovmnemenyuu
chopmuposatbi.




3HaHus  oTcyTcTBYIOT, | ChopMUpOBaHBI 3HaHUA oOIupHBIE, | 3HAHUS TBEpIbIE,
YMEHUS W HaBbIKM HE | 0a30BbIE CTPYKTYPBI | CUCTEMHEIE. apryMeHTHPOBaHHBIE,
c(hOpMHUPOBaHHI. 3HaHUM. YmMenus HOCSIT | BCECTOPOHHHUE.
Ymenus ¢pparMeHTapHbl | PEPOIYKTUBHBIN Ymenus YCIIEIIHO
u HOCST | Xapakrep, MIPUMEHSIOTCS K
PenpOayKTUBHBII MPUMEHSIIOTCS K | pEeIIEHHUIO KaK TUIIOBBIX,
XapaxTep. peIIeHHIO THTOBBIX | TAK M HECTaHIAPTHBIX
HeMoHCcTpupyercs 3a1aHUI. TBOPYECKUX 3aJaHUM.
HU3KUH ypoBeHb | JleMoHcTpupyercs HemoHncTpupyercs
CaMOCTOSTENIBHOCTU JIOCTATOYHBIA YPOBEHb | BBICOKHI YPOBEHb
MPAaKTUYECKOTO HABBIKA. | CAMOCTOSTEIBHOCTH CaMOCTOSITENILHOCTH,
YCTOHYHBOTO BBICOKAasl aJalTUBHOCTD
MPAKTUYECKOr0 HAaBBIKA. | MPAKTHUECKOr0 HABBIKA
Onucanue KpuTepueB OlleHUBAHMS
OOyuarommiics Oo6yuatomuiics OO0yuarormmiics OO0yuarormuiics
JEMOHCTPHUPYET: JEMOHCTPHPYET: JIEMOHCTPHUPYET: JEMOHCTPHPYET:
- CYLIECTBEHHBIE | - 3HaHUA | - 3HaHUE U [IOHMMAaHUE | - riryOoKue,
npobensl B 3HAHHUSX | TEOPETUYECKOTO OCHOBHBIX  BOIIPOCOB | BCECTOPOHHHE u
y4eOHOro MaTepuaa; MaTepuaa; KOHTPOJIMPYEMOI0 apryMeHTHpOBaHHbIE
- JIOITYCKAIOTCS | - HETONHBIE OTBETHl HAa | 00beMa MPOrPaMMHOTO | 3HAHUS MPOTPaAMMHOIO
I PUHLUITHATIBHBIE OCHOBHBIE BOIIPOCHI, | MaTepuaa,; Marepuana;
omMOKHM MpHU OTBETE Ha | OIMOKK B OTBETE, | -  TBEpAble  3HAHHS | - TIOJHOE IOHMMaHUE
OCHOBHBIE BOIIPOCHI, | HEIOCTATOYHOE TEOPETUIECKOTO CYLIHOCTH u
OTCYTCTBYET 3HAHHWE U | IOHMMaHHE CYIIHOCTH | MaTepuala. B3aUMOCBSI3U
MOHMMaHWE OCHOBHBIX | M3JIaraeéMbIX BOMPOCOB; | -CIIOCOOHOCTH paccMaTpuBacMbIX
MOHATUHN U KaTErOpUil; | -  HEYBEPEHHbIE U | YCTAaHABJIUBATh U | IPOLIECCOB U SIBJICHU,
-HETTIOHUMAaHNe HETOYHBIE OTBETHl Ha | OOBSCHSATDH CBSI3b | TOYHOE 3HAHUE
CYLIHOCTU JIOTIOJTHUTENIbHBIE NpPaKTUKA M TEOPHH, | OCHOBHBIX IIOHSTHM B
JIOTIOJTHUTEbHBIX BOIPOCHL; BBISIBIISITH paMKax oOcyKaaeMbIX
BOPOCOB B  paMKax | - HEIOCTAaTOYHOE | IPOTUBOPEYHS, 3aJIaHn;
3aJaHui; BJIAJICHUE JINTEPATYPOH, | MpoOJIeMBbl U TEHACHIMH | - CTIIOCOOHOCTH
- OTCYTCTBHE YMEHHS | PEKOMEHI0BaHHOM pa3BUTHS, yCTaHABJIMBATh u
BBINOJIHATh MIPOrpaMMOit - MIpaBUIIbHBIE U | OOBACHSTH CBSI3b
MPaKTUYECKUE 3aJIaHUsI, | TUCIUTIIMHBL; KOHKpPETHBIE, 0e3 | MPaKTUKU U TEOPUU;
MPEeTyCMOTPEHHBIE - ymenue 0e3 rpyObIX | TpyOBIX ommOoK, | - JIOTUYECKH
MPOTpaMMOi ommnooK pelaTh | OTBETHI Ha | MOCIieIoBaTebHbIE,
JUCTIATUIMHBL; MPAaKTUYECKUE 3aJIaHUS, | TTOCTABICHHBIC CoJIepXKaTeNbHbIE,
- OTCYTCTBHE | KOTOpBIE CJIEAYET | BOIPOCHL; KOHKpETHBIE u
TOTOBHOCTH BBIIOJIHUTb. - YMEHHME  pellaTh | UCYEpIIbIBAIOLINE
(criocobHOCTH) K MPaKTUYECKUE 3a/IaHMsl, | OTBETHI HA BCE 3aJaHUs,
JUCKYCCUM U HU3KYIO KOTOpbIE cienyer | a TaKxe
CTENeHb KOHTaKTHOCTH. BBINTOJIHUTD; JOTIOJTHATEJILHBIE
- BJAJCHHE OCHOBHOH | BOIPOCHI 3K3aMEHATOPA;
JIUTEPaTypOH, - yMEHHE  pelarb
PEKOMEHI0BaHHON MPaKTUIECKUE 3a/IaHMS;
MPOTpaMMOi - CBOOOJIHOE
JTUCTUTIIMHBL; HCIOJIBb30BaHKE B

- HaJIM4#he COOCTBEHHOM
000CHOBAaHHOM TTO3HUILIMHI
o 00CyXTaeMbIM
BOIIpOCaM.

Bo03MOKHEI
HE3HAYUTEIIBHBIE
OTOBOPKH U HETOYHOCTH
B PaCKpBITHH
OTICJILHBIX IOJIOKEHUU

OTBETaX Ha BOMPOCHI
MaTepuasoB

PEKOMEH 10BaHHOU
OCHOBHOH "
JIOIIOJIHUTEILHOM
JUTEPATYPHL




BOTIPOCOB,
MPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETax.
Onenka OneHka Ouenka Onenka
«HEYJOBJIETBOPUTEb | «YAOBJETBOPUTEIHHO | «XOPOILIO» / «3aYTEHO» «OTJIMYHO» /
HO» /He 3aYTEeHO » [ «3a4TEHO» «3aYTEHO»

9. YueOHO-MeTOAMYECKOEe U NH(OPMAIMOHHOE 00ecTeyeHue JUCITUTITHHBI

a) OCHOBHAs JIUTepaTypa:

1. MHuUKpOOHOIIOTHSI, BHPYCOJIOTHSI: PYKOBOJCTBO K IMPAKTUYECKUM 3aHSATHSIM : y4eO.
[Toco6ue 3BepeB B.B. [u ap.]; mox pea. B.B. 3sepea, M.H. boituenko - M. : [DOTAP-Menua,
2017.-360 c. -1ISBN 978-5-9704-4006-3 - Texcr : anexrponnsiii // ObC "Koncynprant cryaenra”
: [caiiT]. - URL : http://www.studentlibrary.ru/book/ISBN9785970440063.html

2. 3BepeB, B. B. Mukpobuosorust, BUpycosnorus : yued. mocooue / moa pea. 3BepeBa
B. B., Boiiuenko M. H. - Mocksa : [DOTAP-Menua, 2019. - 368 c. - ISBN 978-5-9704-5205-9.
- Tekcr : onekrponnwnii // OBC "Koncymerant crymenrta" : [caiit]. - URL

https://www.studentlibrary.ru/book/ISBN9785970452059.html
0) 10MOJTHUTEIbHAA JIUTEPATYpa:
3. Kysnenosa, E.A. Mukpo6uosnorusi: yuebnoe nocobue : B 2 4. / E.A. Ky3Henosna,
A.A. KuszeB ; MunucrepctBo obpazoBanusi u Hayku Poccum, KazaHckuii HanuoHaIbHBIN
HCCIIEIOBATEIIbCKUA  TEXHOJOTMYECKW  yHuBepcuter. —  Kazanp : Kazanckuit
Hay4HOUCCIe10BaTeNbCckuil TexHonornueckuit ynusepeuretr (KHUTY), 2017. — Y. 1. 88 c. tabdmx.,
rpad., wi. URL: http://biblioclub.ru/index.php?page=book &id=560675
4. buotexnonorus [DnekTpoHHBIA pecypc]: yueonuk / moxg pen. Konomsszuoit B.A.,
CamorpyeBoii M.A. - M.: I'D0TAP-Mennua, 2020. Pexum noctyna:
http://www.studentlibrary.ru/book/ISBN9785970454367.html
5. Ilak, N.B. BBenenue B Ouorexnosoruto : yaednoe mocoodwue : [16+] / U.B. Ilak, O.B.
Tpodumos, O.A. Bexnuko ; TroMeHCKHI TOCYAapCTBEHHBI YHUBEPCUTET. — 3-€ U3]l., Iepepad. u
non. — Tromens : TroMeHCKMI rocynapcTBeHHbI yHuBepcureT, 2018. — 160 c. : un. — Pexum
nocryma: o nmoanucke. — URL: http://biblioclub.ru/index.php?page=book&id=567615
B) JJIEKTPOHHbIe OuOJIHOTeYHbIe cHcTeMbl, ¢ KoTopbiMu y COI'Y wumeercs
AeHCTBYIOIIMI [0roBOpP, COBpPeMeHHble Npo(eccHOHAJbHbIe 0a3bl, MHGOPMaLHMOHHbIE
CIPaBOYHbIE CHCTEMBbI:

— O0ecnieyeH J0OCTYyn K COBPEMEHHBIM INpoQecCHOHAJIbHBIM 0a3aM JaHHBIX,
WH(OPMAITMOHHBIM CIIPAaBOYHBIM U TTIOMCKOBBIM cucTeMaM (Oubiamoreka COI'Y):

1. OBC «YHuuepcurerckas oubmmoreka ONLINEy (https://biblioclub.ru/)

2. OBbC «Koncynbrant crynenta» CryneHYeckas SJICKTpOHHas OHOJHOTEKa I10
MEIUIIMTHCKOMY U (hapMaIleBTHYECKOMY O0Pa30BaHMIO, a TAK)KE IO €CTECTBEHHBIM M TOYHBIM
Haykam B 1iesom (http://www.studentlibrary.ru/)

3. OBC «lOpaiit» — o0Opa3oBarenbHasi CpeAa, BKIIOYANONIAS BUPTyaJbHbBIN
YUTAIbHBIN 3271 YYCOHMKOB M y4eOHBIX ITOCOOHUT OT aBTOPOB U3 BEAYIIMX By30B Poccuu 1o Bcem
HamnpaieHusM u creransaocTsam (https://www.biblio-online.ru/)

4. Hayunast anextponnas 6ubmmoreka eLI-BRARY.RU (www.elibrary.ru/).

5. BupryansHbiii unTanbHbIN 3a0 qucceptanuii u aBropedeparoB PI'b (dvs.rsl.ru) —
perucTpalys U 10CTYI TOJBKO B 3aJ1€ 3JIEKTPOHHBIX PECYPCOB.

6. YHuBepcanbHas 6a3a JaHHBIX JIEKTPOHHBIX Iepruoandeckux nznanuit East View

(eastview.com) (https://dlib. Eastview.com/)
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7. DnexTpoHHbIE pecypcehl u3AaTenscTBa Springer Nature (http://link.springer.com/)

8. OnexTpoHHas ~ MeauLUHCKas ~ Oubsmorteka  «KoOHCynbTaHT  CTyAeHTa»
(http://www.studentlibrary.ru) qoctynHa c Jir000ro KOMIbIOTEPA MOCIE PETUCTPALUN YUTATENS B
3aJie 3JIEKTPOHHBIX PECYPCOB.

9. Dnexrponnsie kuuru Springer Nature 2011-2017 rr.: (springerlink.com)

10. OBC «lOpaiit» — o0Opa3zoBarenbHas cpefa, BKIIOYANONIAs BUPTYaJbHBIN
YUTANBHBIN 3271 y4eOHUKOB M Y4eOHBIX TOCOOHIA OT aBTOPOB M3 BEAYLIMX By30B Poccuu mo Bcem
HanpasieHusM u crenuansaoctsm (https://www.biblio-online.ru/)

-HeoO0XO0AUMBIH )i o0ecneyeHusl JAHHOMH JUCUMIIMHBI KOMILUIEKT JMIEH3UOHHOTO H
cBO0OHO pacnpocTPaHseMOro NPOrpaMMHOIo odecrneyeHusi, B TOM YUcJIe 0Te4eCTBEHHOIo
NPOU3BOACTBA:

HaunmenoBanue Ne norosopa (Jimuen3ust)

1 Windows 7 Professional Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016 .
2 Windows 10 Enterprise Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016 .
3 Office Standard 2016 Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016 .
4 Cucrema tectuposanus Sunrav WEB Class Ne468 ot 03.12.2013 UIT Cynrarynusa P.T. (6eccpodno)
5 Cucrema ympasieHus 6a3amu 1aHHBIX My CBobOoaHOe porpaMMHOE obecrieueHre (0ecCpoOvIHO)

SQL FireBird

[Iporpamma mst 9BM «bask BOIpocoB Aist Pazpaborka COI'Y CBHIETENBCTBO O FOCYJAPCTBEHHOM
6 KOHTpOJISI 3HAHUID) peructpanuu nporpammsl st O9BM Ne2015611829 ot

06.02.2015 (6eccpouno)

10. MaTrepuaibHO-TeXHUYECKOE o0ecriedyeHue TUCUUTIINHBI

Y4yeOHble ayaMTOpMH Ui INPOBeJCHUS] 3aHATHH  JIEKIHOHHOIO  THIA:
MPENoAaBaTebCKUM CTOM, CTYJ, CTOJNBI OOYYaromIMXCs, CTYyNbs, Kadeapa, KiaccHas IOCKa,
MyJIbTUMEIUWHBI KOMILIEKC (TIPOEKTOp, OJKpaH), HOYTOYK, KOJIOHKU; IIpOrpaMMHOE
obecrieuenue: Microsoft Windows 7 Professional, Microsoft Office Standard 2016, 7-zip,
WInRAR, Adobe Acrobat Reader, STDU Viewer, Mozilla Firefox, Google Chrome, Kaspersky
free (ceobogHOE [10).

JlaGopaTopust MUKPOOMOJIOTMH: [IPETIOAABATENBCKUN CTOI; CTYJI; CTOJIBI O0yUYaOLNXCS;
CTyNbsl; Kadenapa; KiaccHasi 10CKa, MYJIbTUMEIUHHBIN KOMILIEKC (TIPOEKTOp, SKpaH), HOYTOYK,
KOJIOHKH, TIporpamMmHoe obecrnieuenune: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky free (cBobomnoe I10); Bumeookynsip ToupCam 5.1 mpx; naGopatopHoe
o0opynoBaHNe: MUKPOCKON OMoNornyeckuii OnHokynsapHbeid Mukpomen 1 Bap. 2-20; MUKpOCKOI
OMONIOrMuecKuii  TPUHOKYJApHBIH ~ Mukpomen 2  Bap. 3-20 (KHP); crepunmsarop
[I0JlyaBTOMaTHUECKUH napoBoil ropusoHraispHoro tuna ['Ka-100 I13 AO; OGanst BoasiHas ¢
IUIUTKOM; TepMocTaT 3aekTpuyeckuil cyxopo3ayunsiii TC-1/80 CIIY; mkad cymmnbabiii FDS3
BINDER; cyxoxapoBsiii mkad Binder; xomomunbHUK «MUHCK»; BEChl aHAJIUTHYECKHUE;
TUCTUIISITOP.

KomnbloTepHble KJjaccbl: TPEnoAaBaTeNbCKUNA CTOJ, CTYJ, CTOJIBI OO0ydYaroIuxcs,
CTyJIbs, Kapenpa, KiraccHasi JOCKa.

O6opynoBanue: KoMmnbroTepsl A1 KOMIBIOTEPHOTO Kjlacca B KOMILJIEKTE, MCTOYHUKU
OecniepeboitHoro muTanus, [ppon, kommyrarop s kiacca D-Link DGS-10240, uatepakTuBHAs
nocka 78*(1702070/15112/11344/2,+ npoexktop Beno MX503).

[Iporpammuoe obecrieueHue: Microsoft Windows 7 Professional;
MicrosoftOfficeStandard 2016; 7-zip; WIinRAR; AdobeAcrobatReader; STDUViewer;
MozillaFirefox; GoogleChrome; Kaspersky free (cBobomunoe I10); KoHcyipTaHT MIIHOC;
JIEMOHCTpPAILlMOHHbBIE U Y4eOHO-HATJISIIHbIE TOCOOUS (BUIEOMPE3CHTALIN).

bubnuoTeka, B TOM 4nCie YUTAJIBHBINA 3aJ1: CTOJBI, CTYIbs; [IK o6yuarommxcs.
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IIporpammuocobecneuenue: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip;

WInRAR; Adobe Acrobat Reader;STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky free (cobonnoe I10); KoncynpTanTmioc.

OBbC"YHuuepcuterckas oubimorexka ONLINE" https://biblioclub.ru

ObC «KoucynbTant ctynentay  http://www.studentlibrary.ru

3bC «Opaiitywww.biblio-online.ru



