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BBEAEHMUE

1. ®oHO OUEHOYHbIX CPEeACcTB MO AOUCUMMNWHE sBRsieTcss obsizaTenbHbiM  060COGEHHbIM
npunoxeHvem k Pabouei nporpaMMe AUCUMMNIIVHBI.

3. ®oHO OLEHOYHbIX CPEACTB SIBMSIETCA COCTaBHOMW 4acTbld HOPMaTUBHO-METOAMNYECKOrO
obecneyeHnst CUCTEMbI OLIEHKUN Ka4YecTBa OCBOEHMS 0By4aloLLMMMCS YKa3aHHOW OUCLUMNINHDI.

4. Mpn nomowm S®OC  oOCyWECTBRSETCS KOHTPOSNb W ynpaBneHve npoLeccoM popMupoBaHUs
obyvarommmca komnetTeHuuin, 13 yucrna npegycmotpeHHbix ®FOC BO B kavecTBe pesynbTaTOB OCBOEHMS
ONCUMNIWHBI.

5. ®oHO OLEHOYHbIX CPeAcTB MO AUCUMNIIMHE BKMoYaeT B cebsA: OLeHOYHble CcpeacTsa,
npuMeHsieMble Ons  BXOOHOTO  KOHTPOMNSA; OLEHOYHble CcpeacTsa, nMNpuUMeHseMble B paMkax
UHOVBMAOYanM3auMn BbINONMHEHUS, KOHTpons UKCMpoBaHHbIX BuaoB BAPC; oleHouHble cpencTsa,
npuMeHsieMble [ONS TeKYLLero KOHTPONs W OLEHOYHble CpeacTBa, NMpUMeEHsieMble MpU MPOMEXYTOYHOM
aTTecTalum No uToram UsydeHns OUCLUNINHLI.

6. Paspabotumkammn poHOa OLEHOYHbIX CPeacTB MO AUCUUMNMUHE SABMSKOTCA npenogaBaTenu
Kadenpbl NPOOYKTOB MUTaHMA M MNULEBOW BGuoTexHonorun, obecnedmBalollen mMlydeHne obyyarommmncs
avcumnnuHel B yHuBepcuteTe. CogepxatenbHoW ocHoBow Ans paspabotkm ®OC nocnyxuna Pabouas
nporpaMmma AuCLMUNINHBI.



1. OXUWOAEMbIE PE3YJIbTATbl U3YYEHUA

yqe6|-|017| AVNCUUNJINHDI, nepCOHaanblﬁ YPOBEeHb AOCTUXEHUA KOTOPbIX NpoBepsAeTcsa

C ncnonb3oBaHueM nNpeacTaBlieHHbIX B N. 3 OUEeHOYHbIX cpeacTse

KomneTteHuun,

Koa un KoMnoHeHTbI KOoMneTeHuun,
B hopmMupoBaHumn .
_ HaMMmeHoBaHue dopmMrpyeMble B paMkax aHHON OUCLUMIVHBI
KOTOpPbIX 3aieMCTBOBaHa -
AMCLIANIIMHA WHAaukaTopa (kak oxxugaemblin pesynbTaT ee OCBOEHNS)
AOCTVKEHUW 3HaTb 1 ymeTb Aenatb BNageTb HaBblkamu
Koq HanMeHoBaHue KOMMneTeHLuun 4
noHnmaTb (aencrteoBatb) (MMeTb HaBbIKKM)
1 2 3 4
O6wenpogheccuoHanbHble KOMIemeHyuu
CnocobeH MO-20nk.7 - opraHuMsaumio | -  MCMnonb3oBaTh | - BblAEMNEHUS 4YUC-
npoBOAMUTb Ymeet OMOTEXHONOMM- | 3HAHMA O MNOT- | ThIX KYyNbTyp MUK-
OlK-7 | skcnepumeHTanb- | NNaHMpoOBaTb U | YECKUX pebHOCTU MUKPO- | POOPraHn3MoB,
Hble  uccrnegosa- | NPoOBOAUTL npoLLeCCOB; OpraHn3moB B Be- | LIENeBbIX MNPOAYKTOB
HAS W UCMbITAHWS | UCCNeaoBaHUSA - VHXEHEepHble | LecTBax, meTabonuama;
no 3agaHHON | BMOTEXHOMOMMY | OCHOBBI 3aKOHOMEpPHOC- - npuémamu nog-
MeToaMKe, €CKNX npouecc- | bmoTexHonmormm | TAX  pocta UM | FOTOBKM KMEeTKM Ans
HabnogeHus M | COB C UCMOMb30- | U1 annapaTtyp- | pa3BuTus npuv | SH3MMaTUYECKUX
n3MepeHus, BaHMEM 3Kcne- | Hoe pasnuyHbIX CMo- | UCCrNeaoBaHWNm;
obpabaTtbiBaTb U | pUMEHTanbHbIX | odopMIieHne cobax KynbTuBW- | - onpegernexHns
WHTEpnpeTupo- PU3nNYECcKuX, npoLieccoB poBaHus; bromaccel MMK-
BaTb 9KCNEpUMEH- | hmanko- BblpallMBaHUA | -  UCMOMb30BaTb | POBHOM KynbTypbl U
TanbHble AaHHble, | XMMUYECKMX, MUKpOOpraHus- | Guoxmmuyeckme naeHTurkauum
NPUMEHSIA XUMUYECKMX, MOB C LUEmbl | 3aKOHOMEPHOCTU | MMKPOOPraHM3MOoB Mo
MaTemaTuyeckme, | BUOXMMMYECKUX | MOMyYeHMUs MUKPOBHOIrO CUH- | KynbTypanbHbIM "
dusnyeckue, , Mukpobuono- | metabonuTos; Te3a Ans ynpas- | MOpcOnorMyecknm
dumamko- rMYECKUX METO- | - TUMNOBbIE NeHns  MpoMbIW- | MpU3HakKam;
XUMUYECKME, [OB; OCYLLECTB- | CXEMbI NEHHbIMY npo- | - BrageTb  MeTo-
XUMUYECKME, NATb CTaTUCTU- | MPOMBbILLSIEH- Lueccamu; JaMy  KOHTpons 3a
Guonornyeckue, yeckyto  0bOpa- | Hbix cnocobos npoueccamu
MuKkpobuonormdec | 60TKy  pesynb- | NOAy4YeHus depmMeHTaumm "
Kve meToabl TaTOB 3KCMEPU- | BaKHEMNLLMX yrnpaBneHus
MEHTOB;  (Op- | NPOAYKTOB OuropeakTopom;
MynuMpoBaTb BroTexHonornm - VMMETb  HaBblKM
BbIBOAbI n| - Buoxmmmyec- nccnegoBaHus
3aKnYeHna no | kue NpOAYKTOB MeTa-
npoBeaeHHbIM 3aKOHOMEpPHOC- bonuama MUKPO-
3KCNepuMMEHTaM | TM MUKPOGBHOro OpraHn3MoB;
CVHTE33;
NA-3onk-7 - aTanbl | - co3gasaTtb nraH | opraHusauunm
Bnageet BbINOMHEHNS uccrnegoBaHuin 1 | nabopaTopHOro
HaBblkamMu uccrnegoBaHun, | pacnpenendarb nccrnegoBaHus,
npoBeAeHUs - NPUHUMNLI | 3adayn, - MPOBEPKM M OLLEHKU
aKcnepuMeHTan | cocTaBneHus - aHanu3upoBaTb | pe3ynbTaToB
bHbIX nabopaTtopHbIX | MOSyYeHHble B | nabopaTtopHoro
nccregoBaHUn | OTYETOB; npouecce nccrnegoBaHus;
BuroTexHonorny nabopaTtopHow
€CKUX paboTbl
NpoLEeccoB; pes3ynbTaThl;
06paboTkm n
aHanmaa
Nony4YeHHbIX
aKcrnepumMeHTan
bHbIX  JaHHbIX;
COCTaBMeHUs
oT4eTOB no
Teme wnM no
pesynbTaram
NpOBeAEHHbIX
9KCMEPUMEHTOB




YACTb 2. OBLLAA CXEMA OLEHMBAHUA XOOA U PE3YJIbTATOB U3YYEHUA

YYEBHOW AUCLUNINNHbBI
O6Lwme KpUTEPUN OLIEHKU U peecTp NPUMEeHseMbIX OLleHOYHbIX CPeacTB

2.1 O630pHasa BeAOMOCTb-MaTpULa OLEHMBAHUA X04a U pe3ynbTaToB U3y4eHus1 y4ebHoMn
OUNCLUMNJIMHBbI B paMKax negarorm4eckoro KOHTpons

Pexum KOHTPOJIbHO-OLUEHO4YHbIX MepOI'IpVIFITVIIZ

OueHka co CTOPOHbI Komuc-
Kareropus camo- B3aMo- n enoLl a n Z CTaBuTenNsl | CMOHHast
KOHTPOJIA U OUEHKHN oueHkKa oueHkKa P A pea
BaTens npoun3BoacTBa OLeHKa
1 2 3 4 5
BxogHowm
1 TecTupoBaHue
KOHTpOJ1b
WHaneuayanusaums
BbIMOSIHEHNSA™,
KOHTpPONb 2
¢pMKCMpoOBaHHbIX
BugoB BAPC:
BsaunmHo
e
BoicTynneHue ¢
obecyxae
[OoKMagom no
- pedhepat 21 HWe no
Teme pedeparta
nToram
Ha 3aHATUAX
BbICTYNN
eHus
- rnoccapumn 2.2 [poBepka
- KOHTPOIbHas
aboTta ans Bsaumon
P . 2.3 ononHeH | CobecepoBaHue
CTYOEHTOB 3a04HON e
dopmbl 06y4eHUst
Tekywmn 3
KOHTPOJIb:
KoHTponbHas
- CamocTtodaTtensHoe | 3.1 P
paborTa,
n3yvyeHve Tem
TeCcTMpoBaHue
BbinonHeHne
- B pamMmkax nabopaTopHbIX
P Tembl 1 parop
npaKkTUyecKmXx, pabor,
BOMPOChHI A1
nabopaTopHbIX 3.2 CaMO- NnpaKkTUYecKnx
3aHATUN N 3agaHun,
NoaroTOBKU
NoaroTOBKN K HAM KOHTpOJbHasi
paboTta
PybexHbIn 4
KOHTPONb:
Mo utoram 41 KoHTponbHas
N3y4eHnsi pa3genos ' paboTa, pedepart
MpomexyToyHas
aTTecTaymsa*
ndbdepeHLmpoB
CTyOEHTOB Nno 5 AndbdepeHump

nuToram nsyyeHus
ONCUUNITNHBI

aHHbIV 3a4eT

* AaHHBIM 3HAKOM NMOMeYeHbl MHAMBMAYanu3npyemble Buabl y4ebHoM paboThbl




2.2 O6wme KpUTEPUN OLIEHKM X0Aa U pe3ynbLTaToB

M3y4yeHus y4yeOHON AUCLUNIIUHBI

1. ®opmanbHbIA KpUTEPUN NOJNTyYEeHUA OOy4varoWMMUCA
NONOXUTENbHOM OLEHKU MO UTOram U3yYeHUs AUCLUNIINHDbI:

1.1 NpegycmoTpeHHasn nporpamma

n3yyvyeHna ancumnniinHbl o6yqarou.w| MCA

BbIlMOJIHEHA NOJIHOCTbBIO A0 Ha4dYana

npouecca npomemyTquon arrecrtauunmn

1.2 Mo kaxaon U3 NpeaycMOTPEHHbIX NPOrpaMmmon BuaoB pabot
no avcuunnuHe oby4aroLLMncs yCneLwHo oTymTancs nepeg
npenogaBaTenem, 4EMOHCTPUPYS NPU 3TOM AOMKHbIN (HE HMKe
MWHUManbHO NPUEMSIEMOr0) YpoBEHb CHOPMMUPOBAHHOCTHU
3N1EMEHTOB KOMMNETEHLUN

2. N'pynnbl HedpopMmanbHbIX KpUTEpUEB
Ka4yeCTBEHHOMN OLIeHKM paboThbl 00y4alolerocsa B paMkax U3y4eHUs QUCLUNIINHbI:

2.1 Kputepuun oLeHK1 kayecTBa xoaa

npolecca nsy4yeHus obyvaroLmmcs
nporpaMmmbl ANCUUNNANHBI (TEKYLLEN
yCrneBaemocTm)

2.2. Kputepum oueHKn kadecTsa BbIMOHEHNSA KOHKPETHbIX
Buoos BAPC

2.3 Kputepun oLieHkM Ka4eCcTBEHHOIO

YPOBHA UTOrOBbIX Pe3ynbTaToB
n3yvyeHuna gucumnimnHbl

2.4. Kputepun aTTecTaumoHHON OLLEHKN KaYeCTBEHHOIO YPOBHS
pe3ynbLTaToB U3y4YeHUst ANCLMMMNHBI

2.3 PEECTP

anemMeHTOB (POoHAA OLIEHO4HbIX CPEeACTB NO y4eOHOW AUCLMNIINHE

pynna OueHO4HOE CpeacTBO UK €ro SfIEMEHT
OLEHOYHbIX cpeacTB
4 pea HanmeHoBaHue
1 2

TecToBblE BOMPOCHI AnA nposegeHnda BXOAHOIo KOHTPOI1A

1. CpepacTBa ANs BXO4HOIO
KOHTpOnS

LLikana n KpuTepun OLEHKM OTBETOB Ha TECTOBbIE BOMNPOCHI BXOAHOIO
KOHTpOns

lMepedeHb NpUMeEpHBLIX TEM ONSA BbINOMHEHUA pedeparTa.
Mpoueaypa BbiboOpa TeMbI CTYAEHTOM

2. CpenctBa

LWkana v KpUTepmm oLEHKN NHAMBUAYATbHBIX PE3yNbTaTOB BbINOMHEHNS
pedepaTa

ONs UTHQMBUAYanusauum

PekomeHaauumn no cocTaBneHuo rnoccapusa

BbINOJTHeHuA,

LWkana n KpUTepun oueHnBaHmnAa

KOHTpONs (PUKCUPOBAHHbIX

PekomeHaauumn no BbINONHEHWUIO KOHTpOJ'IbHOVI pa6OTbI

BuooB BAPC

LWkana n KpUTepun oueHnBaHmnAa

BOI'IpOCbI 0714 CaMOCTOATESIbHOIO n3yvyeHuna TemMbl

Oéwun ariropuTM CaMoCTOATESTbHOIo N3y4eHna TemMbl

LWkana n KpnUTepun oUueHKN CaMOCTOATESNTbHOIO U3y4eHnd TeMbl

BOI'IpOCbI O5A CaMOCTOATESIbHOIo N3yveHuna TemMbl

OBt anropMTM CaMOCTOSATENBHOMO U3YYeHUs TEMbI

KpI/ITepI/II/I OLEHKN CaMOCTOATENIbHOIo n3yvyeHuna Tembl

3. CpeactBa

BOI'IpOCbI ana camMmonogroToBKkM K NPpakTU4eCKUM 3aHATUAM

And TeKywero KOHTponsa

LLkana n KpuUTtepun oUueHK camonoarotoBkn K NpakTM4eCKUM 3aHATUAM

Bonpockl Ans camonoaroToBkM K NabopaTopHbIM 3aHATUAM

LLkana n KpuUTepumn oLueHKn camMonoaroTtoBkn K na6opaTopr|M
3aHATUAM

Bonpocbl Ans npoBeaeHnNs TEKYLLEro KOHTpons

4. CpencTBa

Bonpocbl Ans npoBeaeHns pybexHOro KOHTpons

Ans py6exxHOro KOHTpons

LWkana n KPpUTEPUN OLLEHKM OTBETOB Ha BOMPOCHI py66)KHOFO KOHTpONA

TecToBbLIE BOMpPOCHI Ana npoBeneHnsa 3aknio4YnTesibHoOro TeCtupoBaHuA

5. CpenctBea
AN NPOMEXYTOYHOM

LLkana n KpuUTtepunn oLueHKN OTBETOB Ha TeCTOBbIEe BOMNPOCHI
3aKIMIYNTENTbHOIo TeCTUPOBAHNA

aTrecTaumnm CtyaeHToB no
nToram nlyvyeHumsa aUMCUmMnIInHbI

OCHOBHble YCNOBUSI MONYYEHUST CTYAEHTOM AuddepeHLMpOBaHHOMO
3a4éTa

MnaHoBas npoueaypa nonyYeHns aMddepeHLMpoBaHHOro 3adyeTa




2.4 OnncaHue nokasarenem, KputepueB u WWKan oueHnBaHnA n 3tanosB CbOpMI/IpOBaHVIFI KOMNeTeHUun B paMKax ANCUUNIIUHDbI

YpOoBHM CHOPMUPOBAHHOCTU KOMMETEHLIMN

KOMneTeHuna He

MUWUHMMAanbHbLIN cpenHun BbICOKUI
ccpopmupoBaHa
OueHKkM chOpMUPOBAHHOCTM KOMMETEHUMI
2 3 4 5
OueHka OueHka OueHka «xopowio» OueHKa «omu4YHO»
«HeydoesriemeopumersnbH | «ydosriemeopumerib
o» HO»
Kon MNokasaTenb Xapakrtepuctuka chopMmMpoOBaHHOCTN KOMNETEHLUN ®opmbl 1
WHAeke n nHAVKaTopa OUEHNBaHNA — | KomneTeHUMs B NONHOW CdopmumpoBaHHOCTb CdopmmpoBaHHOCTb CdopmmpoBaHHOCTb cpeAcTea
HasBaHue [IOCTYKEHWI WHaukaTopbl 3HaHuA, Mepe He cchopmMupoBaHa. KOMMeTeHuumn KOMMETEHLMMN B LIeNIoM KOMMeTeHummn KOHTpOnA
KoMneTeHy, KOMMETEHLM KOMneTeHunmn yMeHuUA, MmetoLmxcsa 3HaHui, COOTBETCTBYET cooTBeTCTBYEeT NOMHOCTbLIO ¢popmmposaHy
wn U HaBbIkn YMEHWI 1N HaBbIKOB MUHUMAanNbHbLIM TpeboBaHUSM. CoOTBeTCTBYET A .
(BnaneHns) HeJoCcTaToOYHO AN TpeboBaHUsAM. VimetoLmnxcsa 3HaHUN, TpeboBaHUsAM. KOMneTeHumn
peLlueHnst NPaKTUYECKMNX MmetoLmxcs 3HaHun, YMEHWI, HaBbIKOB U MmetoLmxcs 3HaHmn,
(npodeccrnoHanbHbIX) YMEHUIA, HaBbIKOB B MOTUBaLMK B LIErIOM YMEHUIA, HaBbIKOB U
3agav Lenom JoCTaToOuHO O0CTaTOYHO AnA MOTUBALMM B NOSTHOWM
ans peweHus peLUeHnss CTaHOapTHbLIX | Mepe AOCTaToYHO Anis
NPaKTUYECKNX NPaKTUYECKNX PeLUEeHNsT CMOXHbIX
(npodeccnoHanbHbIX) | (NpodeccrMoHanbHbIX) NPaKTUYECKNX
3agav 3agav (npodeccuoHanbHbIX)
3agav
KpuTepuu oueHBaHus
OlK-7 MonHoTta 3HaHun | 3HaeT He 3HaeT opraHusaumio | 3HaKom ¢ | Ceo6ogHo B coBeplueHcTBe 3HaeT
CnocobeH opraHvsauuto OMOTEXHONOrMYECKNX opraHusauuen OpueHTupyeTcs B | opraHusauuo
npoBoauTb OvoTexHonorMn | Npoueccos, OMOTEXHOMNOrMYECKMX | BOMpOCax opraHu3auun | GUOTEXHONOrMYECKNX KOHTDONBHAS
akcnepu- -4eckux Buoxmmmyeckne npoLeccos, OMOTEXHOMOIMYECKUX npoLeccos, p6
MeHTarnbHbI npoLeccos, 3aKOHOMEPHOCTU BMoxnMmyeckummn npoueccoB, MOHMMaeT | BuoxnuMmmnyeckue P%%ST:T
e OroxvmMmumyeckne | MUKPOBHOro CUHTE3a; 3aKOHOMEPHOCTSIMM Omoxnmmyeckue 3aKOHOMEPHOCTH 3a|<moqu|)Tenb
uccnegosa- 3aKOHOMeEpHOC- MUKPOBHOro CMHTE3a; | 3aKOHOMEPHOCTU MUKPOBHOro CMHTE33;
HUS " TM  MUKPOOHOro MUKPOBHOro CUHTE3a; Hoe
ncnbITaHna CUHTE3a; TecTposanme
no NO-2o0mk-7 Hannune ymenun | Ymeet He ymeeT ucnonb3oBatb | 3HaeT 0 noTpebHocTM | MNpaBunbHO nNpuMeHsieT | AHanusmpyeT (o
3aaHHON MCnonb30BaThb 3HaHWST O MOTPEOHOCTM | MUKPOOPraHM3MOB B | 3HaHUSA O MOTPeOBHOCTM | cuTyaumio M CBOGOOHO p%?g;ob;:l::M
meToauke, 3HaHUs O MOT- | MUKPOOPraHM3MOB B Be- | BELLeCTBaXx, MUKpPOOPraHM3MoB B | UCMonb3yeT 3HaHWs O .
HabnoaeHn pebHocTn LecTBax, 3aKOHOMEPHOC- | 3aKOHOMEPHOCTSIX BeLLEeCTBaXx, notpebHocTn ﬁ';%umgﬂszlz;
S U nsmepe- MUKpOOpraHus- | TX pocTa W pasBUTUSI | pocTa W PpasBUTUSI | 3aKOHOMEPHOCTSIX MUWKPOOPraHM3MoB B e (;260pr|
Husi, obpa- MOB B | npu pasnuuHbIX | Npwu pasnuuHbIX | pocTa M pasBUTMS Npu | BellecTsBax, Froccapwii
b6aTbiBaTH U BeLLecTBax, cnocobax  KynbTMBMPO- | cnocobax pasnunyHbiXx  cnocobax | 3aKOHOMEPHOCTSIX
MHTEpnpe- 3aKOHOMEPHOC- | BaHUsA, OMOXMMMUYECKMX | KyNbTUBUPOBAHMWS, HE | KYNbTUBUPOBAHWS, pocTa u pasBuTUSA npu
TMpOBaTb TAX poOcCTa U | 3aKOHOMEPHOCTAX ncnonb3yeT OMOXMMMYECKMX pasnunyHbix  crnocobax
akcnepume pas3BuTUss  Mpu | MUKPOOHOro cMHTe3a Ans | Guoxmmmnyeckne 3aKOHOMEPHOCTSIX KyNbTMBUPOBAHMS,
H-TalnbHble pasnu4HbIX ynpaBneHus 3aKOHOMEPHOCTH MUKPOGHOIO  cuHTE3a | BUOXUMMUYECKMX




OaHHble, cnocobax NPOMbILLUMEHHBbIMU MUKPOOHOro CuHTE3a | Ang yrnpaBneHus | 3aKOHOMEPHOCTAX
NpUMeHsis KynbTUBUPOBA- npoweccamu; ans yrpaBreHns | NPOMbILLEHHBIMMN MUKPOOHOIrO  CMHTe3a
mMaTemaTny HUs, Bruoxmummnm- NPOMbILLUSIEHHBIMA npoueccamu; ans ynpaBneHus
eckue, YeCcKnx npoteccamm NPOMBbILLSIEHHBIMMA
dusnyeckn 3aKOHOMEPHOC- npoweccamu;
e, u3nKo- TAX MUKPOBHOro
XUMUYECKN cuHTEe3a ans
e, yrnpaBneHus
XUMUNYECKN NPOMbILUSIEH-
e, HbIMU npo-
Buonornyec ueccamu;
-Kue, Hanuune Bnapeet He Bnapgeet Hasblkamu | Bnageet Bnageetr ocHoBHbiMK | Bnapeet HaBblkaMu
Mukpoburon HaBbIKOB HaBblkaMu paboTbl C MUKPOOPraHus- | onpegeneHHbIMN HaBblkamyn paboTbl € | paboThbl C  MMKpO-
O-rnyeckne (BnageHue paboThbl C | Mamu, Mcrnonb3yeMbiMK B | HaBblkamy paboTbl C | MUKpOOPraHu3mamu, opraHvMamamu,
meToabl onbITOM) MUKPOOpPraHm3- | GMoTexHOMNorm4eckmx MUKpOOpraHuaMamu, MCnonb3yemMbiMu B | ucnonb3yembimu B
Mamu, npoueccax, MeTogamu | UCMONb3yeMbiMuU B | OMOTEXHONOrMYECKMX BMOTEXHONMOMMYECKNX
ucrnomnb3yembiM | KOHTpons  GuoTexHorno- | GuoTexHonorMyecknx | npoieccax, MeTodamu | nmpoueccax, MeTogamu
M B OWOTEX- | M’MYECKMX NPOLIECCOB; npoteccax, KOHTpOnNs KOHTpONS
HOMNOMMYECKNX MeTodaMn KOHTpOnsi | BMOTEXHOMOrMYecKmX BMOTEXHONOMNYECKNX
npoteccax, OMOTEXHOMOrMYECKMX | MPOLECCOB; NpOLIECCOB;
MeToaamu npoLieccos;
KOHTpOns
ounoTtexHonoru-
YECKMX
NpOLIECCOB;
MonHoTa 3HaHMn | 3HaeT 9aTanbl | He 3HaeT aTanbl | 3Hakom ¢ aTanamu | CBoboaHo B coBeplueHcTBE 3HaeT
BbIMOTHEHMS BbINOJIHEHUS] BbIMOSTHEHMS OpueHTUpYyeTCst B | aTanbl BbINOJTHEHUS
nccnenoBaHun, nccrnenoBaHuin, nccnengoBaHun, 3Tanax BbINONTHEHNS | UCCneaoBaHWUM,
NPVHLMMbI NPUVHLMMNBI COCTaBMNEHUS | MPUHUMNAMU nccrneaoBaHuin, NPUHLMMbI
COCTaBneHus nabopaTopHbIX OTYETOB; | COCTaBMNEeHUs npvHUMnax cocTaBneHus KoHTponbHas
nabopaTopHbIX nabopaTopHbIX COCTaBneHus nabopaTopHbIX paboTta
OTYETOB; OTYETOB; nabopaTopHbIX oTYyeTOoB PedepaTt
OTYETOB; 3akntounTens
Hoe
-30mcs Hanuuve ymeHnn | Ymeet He ymeet cospasath VcnbiTbiBaeT He MenbIThIBaET YBepeHHo COS}J,?éT TecTupoBaHue
co3fgaBaTtb MfaH | NnaH MCCneaoBaHWi U | TPYAHOCTU npu | 3aTtpyaHeHuin npy | NnNaH uccrnegoBaHUn u (no
nccneaoBaHun pacnpegenaTte  3adaun, | co3gaHum nnaHa | cosgaHum nnaHa | pacnpegensiet 3agayu, | pesynstatam
" aHanusMpoBaTb nccneaoBaHun n | nccnegoBaHuii M | aHanusnpyet OCBOEHUSsI
pacnpegenaTb nosy4YeHHble B npolecce | pacnpeneneHuu pacnpegeneHun 3agad, | NonyyYeHHble B | OUCUUMNMVMHBI);
3agauu, nabopaTopHoit  paboTbl | 3agad, nNpu aHanuse | npu aHanuse | npouecce JlTabopaTopHbI
aHanuanpoBaTb | pesynbTatbl Nony4YeHHbIX B | MOMyYeHHbIX B | nabopaTopHoi paboTbl € paboThl
nonyyeHHole B npouecce npouecce pesynbTaThbl
npouecce nabopaTtopHon nabopatopHoi paboTbl
nabopaTtopHon paboThbl pe3ynbTatoB | pe3ynbTaToB
paboThbl
pe3ynbTaThl




Hanuuune Bnapeet He Bnapgeet HaBbikamu | Brnageet Bnageetr ocHoBHbIMK | [pekpacHo Brnageet

HaBbIKOB HaBblkaMu opraHmsauum onpegeneHHbIMn HaBblkaMu HaBblkaMu

(Bnapexue opraHusauum nabopaTopHoro HaBblkaMu opraHusauum opraHusauum

OnbITOM) nabopaTopHOro | uccrnegoBaHus, opraHusauum nabopaTopHoro nabopaTtopHoro
ncenegoBaHus, npoBepkM U  OueHku | nabopaTopHOro ncenegoBaHus, nceneaoBaHus,
npoBepKU W | pesynbTaToB ncenegoBaHus, NPOBEPKN W OLEHKM | MPOBEPKM U  OLIEHKM
OLIEHKMN nabopaTopHoro NpOBEPKN U OLEHKU | pe3ynbTaToB pe3ynbTaToB
pe3ynbTaToB uccnegosaHus pe3ynbTaToB nabopaTtopHoro nabopaTtopHoro
nabopaTopHoro nabopaTopHoro nccnenoBaHus nccneaoBaHus
nccneaoBaHus; nccnenoBaHns




YACTb 3 MeTtoau4yeckue maTepuanbl, onpeaensiolme npoueaypbl oLeHUBaHUA 3HAHUW, YMEHUN,
HaBbIKOB, XapaKTepM3yroLwmx 3Tanbl POPMMPOBAHUA KOMNETEeHLMN

YacTtb 3.1. TUnoBble KOHTPOJbHLIE 3af4aHUs, HeOOGXOoAUMbIE ANA OLEeHKU 3HaHUW, YMEeHUI, HAaBbIKOB

3.1.1. CpenctBa
ONS UHAMBUAyanuM3auum BbINOJSIHEHUS, KOHTpOns hukcupoBaHHbIX BuaoB BAPC

3.1.1.1 NepeyeHb NpUMEpPHbIX TeM AJisl NOAroTOBKM pedeparta
Mpoueaypa BbiGoOpa TeMbl CTYAEHTOM

1. TexHonornsi NponsBoAcTBa NPOOMOTUKOB (TIPOBUOMUKU Ha OCHOB8E MOJIOYHOKUC/bIX 6akmepul;
mexHosoaus rpoussodcmea bugudymbakmepuHa u Op.).

2. Npon3BoacTBO aHTUOMOTUKOB (8bIOe/IEHUE MUKDPOOpP2aHU3Mo8 — rpodyueHmos aHmubuomukos;
MPOMBIWIIEHHOEe NPou380dcmMe0 NeHUYUIIuHa, CmpernmomMuyuHa, eeHmamuyuHa).

3. TexHonorus Nnpon3BoacTBa BUTAMMHOB.

4. TexHonorns NpUroToBEHNS N NCMONb30BaHNE (PEPMEHTHbIX MpenapaTos.

5. TexHonorusa nonyyenns BakrepuanbHbIX NpenapaToB AN CEeNbCKOro Xo3ancTea (sHmobakmepuH,
OeHOpobayurnnuH, UHCeKMUH, mokcobakmepuH, 6ogepuH u 0p.).

6. MonyyeHve ammnHoKNCNOT

7. Mony4yeHne opraHNYecknx K1CroT.

8. TexHonorvs MpuUroTOBMNEHMS W WUCMOMb30BaHWE (EPMEHTHbIX npenapatoB (wmammbl -
rnpodyyeHmsl ghepMeHmos, KynbmueuposaHue, rnepepabomka KynbmypasbHoU XUdKocmu).

9. Mony4eHne kapoTnHOMAOB, rMMH66epennMHOB, ankanouaos.

10. MNMonyyeHne nunmMaos

11. MNMony4yeHune nonucaxapmaos

12. MIMMOOMIM30BaHHbIE KINETKM MUKPOOPraHM3MOB U UX MPUMEHEHME

13. OcHOBbI acenTNku MUKPOBNOMNOrMYECKOro CMHTE3a

14. MNonyyeHne razoobpasHOro 1 XMAKoro Tonnmea (buozas, MemaHos, amaHos, 6ymaHos u dp.).

15. Mwukpobuonorudeckas TpaHcdopmaumuss opraHuyeckux coeauvHenun (llpeumywecmea u
Hedocmamku buompaHcghopMayuu o CPasHEHU C XUMUYecKUuMu memodamu. [TpuHyunbl U OCHOBHbIE
munbi rpoyecco8 MUKpobHoU mpaHcgopmayuu.MukpoopaaHu3mMbl, mpaHchopMupyruue opeaHUu4Yeckue
coeOuHeHus1. Memodbl MukpobHoU mpaHcgopMayuu U 803MOXHOCMU UX UCM0/b308aHUS.).

16. OxpaHa okpyxatoLLen cpeabl. Jkonornyeckasa GuotexHonorus. buonormyeckne meToabl OUMCTKU
CTOYHbIX BOA, ra30BO34YLUHbIX BbIOPOCOB, yTnnusauum TBepabix 0TX040B, brogerpagaumm KCEHOONOTMKOB.

MoaroToBkon pedheparta 3aBepLUaeTcs U3yvyeHne BOMpOCoB pasaena «lponssoacTsa, OCHOBaHHbIE
Ha nony4yeHUn MMKPoOHON BomMacchl», KOTOpblE HE BOLUMN B NfaH aygUTOPHbIX 3aHATUN.

Tema pecbeparta BbiOUpaeTca CTyAeHTOM W3 NPEeAnOXeHHOro npenogaBaTtenem cnucka. Pedepat
nogroTaBnMBaeTcs  CTyQEHTOM  MHOWBMAyanbHO  HA  OCHOBE  CaMOCTOATENbHOW  NpopaboTku
peKkoMeHAOBaHHOW npenogaBaTeneM U CaMOCTOATENbHO MNoAobpaHHON y4yebHON nuTepaTtypbl MO
BblIbpaHHOM Teme.

Mpu aTTectaumm oby4varowerocs no wutoram ero paboTbl Hag pedepaTom, npenogasaTenem
NCNONb3YITCHA KPUTEPUMN OLEHKM KadecTBa npouecca NoAroToBkM pedeparta, KpuTepun OLEHKN CoAepXaHus
pecbepaTta, KpuTepum ouLeHKM odopmneHus pedepaTa, KPUTEPUM OLEHKM y4yacTusi obydatowierocs B
KOHTPOJSIbHO-OLLEHOYHOM MEPOMPUSATUN.

1. Kputepum oueHkn cogepxaHus pedepara:

— CTeneHb pacKpbITUSA TEMbI;

— CaMOCTOATENBHOCTb U KaYeCTBO aHanM3a TeopeTnYecKUX NonoXKeHUi;

— rmybuHa npopaboTkn, 0BOCHOBAHHOCTb METOLONOTMYECKOM WM METOAMYECKON nporpammbl
nccnenoBaHus;

— Ka4yecTBO aHanusa obbekTa u npegmeTa UCCrneaoBaHus;

— npopaboTka nuTepaTypbl Npy HanNucaHun pedepara.

2. Kputepun oueHkn odpopmMmneHus pegepara:

— Jlorvka u CTUMb U3NOXEHWS;

— CTPYKTYpa u cogepxaHne BBeOEHUS U 3aKNI0YeHns;

— 06BbEM 1 Ka4eCTBO BbINOMHEHNST UINKOCTPATMBHOIO MaTtepunana;

— KayeCTBO CCbINOK;

— Ka4yeCTBO Crnucka nuteparypsl;

— 06LUMI YPOBEHb rPaMOTHOCTU U3NOXEHUS.

3. KpuTepun oLleHku KayecTBa NOArOTOBKM pedepara:
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— CNocoBHOCTb paboTaTb CAMOCTOATENBHO;

— CNOCOBHOCTb TBOPYECKM U MHULMATMBHO peLuaTb 3agauu;

— CMOCOBHOCTb  pauMoHanbHO MnaHMpoBaTb 3Tanbl W BPeMsi  BbIMNOSMHEHUS pedeparTa,
AMarHocTMpoBaTh M aHanNM3npoBaTb NPUYUHBI NOSBNEHNS NPOGrem Npu BbINONHEHUM pedhepaTta, HaxoauTb
onTumarbHble Cnocobbl MX peLlEHNs;

— CNOCOBGHOCTb BECTU ANCKYCCUIO, BbICTpanBaTh apryMmeHTaumio;

5. KpuTepun ouieHkmn yyactusa oby4vatoerocs B KOHTPONbHO-OLEHOYHOM MEPONPUATUN:

- CNOCOBHOCTbL 1 yMEHMe Ny6rMYHOro BbICTYNNEHUS C AOKNaAoM;

- CNOCOOHOCTL rPaMOTHO OTBEYaTb Ha BOMPOCH;

lkana n Kputepuun oueHnBaHuA

— OUEHKa «OTNMYHO» No pedepaTy NpucBaMBaeTcs 3a rNybokoe packpbiTe TeMbl, Ka4eCcTBEHHOoe
ocbopMieHne paboTbl, cCoaepKaTenbHOCTb AOKNaAa;

— OLEHKa «XOpoLWo» Mo pedepaTy NpUCBavMBaeTCs MPW COOTBETCTBMM BbilUE MEPEUNCTEHHBIM
KPUTEPUSIM, HO MPU HaNM4MKn B cogepkaHnm paboTbl 1 ee 0hopMIeHUN HEGONbLUNX HELOYETOB

— OUEHKa «yOOBNeTBOpUTENIbHO» MO pedepaTy MpUcCBaMBaEeTCs 3a HEMNOSHOe packKpbiTUE TeMbl,
BbIBOAOB W MPEAOXKEHWIA, HOCALLMX OBLUMIA XapakTep, OTCYTCTBUE HarnsgHoro npeacraBneHuss paboTtbl v
3aTpyAHEHUs MPY OTBETAaxX Ha BOMPOCHI;

— OUEeHKa «HeyaoBMneTBOpUTENbLHO» MO pedepaTy npucBamBaeTcss 3a cnaboe W HenomHoe
packpblTUe TeMbl, HECAMOCTOSITENbLHOCTb W3MOXEHWs mMaTepuana, BbiBOAbl W MPEAnoXeHusl, Hocsiume

o0LWKIN xapakTep, OTCYTCTBME HArnsgHOro npeacTaBneHnsa padboTbl U OTBETOB Ha BOMPOCHI.
3.1.1.2 PekomeHpaumMm Nno cOCTaBIIEHUIO rNoccapusa

3anorom ycnewHoro OCBOEHMS Jobon y4ebHOW ANCUMMMMHBI SBNSETCA OBMajeHWe CTyAeHTOM
cneumanbHOW Hay4yHOW TepMUHOMOormen. BaxkHenwylo ponb B 9TOM Mpouecce UrpaeT He TONbKo yyebHo-
mMeToamyeckas, HO M y4ebHO-cnpaBoyHas nuTepaTtypa, PasHOBMAHOCTBI KOTOPOW sBnsdeTcs yyYebHbin
rrnoccapum.
moccapun — TOMKOBBIN COBapb MOHATUIA U TEPMUHOB, YNOTPeGNAeMbIX B U3y4aemMon AUCLUMINHE
unu pasgene. [ns coctaBneHus rrnoccapvsi No 3afaHHOW TeMe HYXHO HalnTu MHpopMauunio U3 pasHbIX
MCTOYHUKOB (ceTb Internet, aHUMkNoneamwn, npakTnyeckue nocobus, ydyebHasd nuTepaTtypa), U3ydunTb ee U
COCTaBWTb B TeTpaam B PyKONMUCHOM BapuaHTe. o kaxgon Teme coctaButb He meHee 10 cnos.
O6uwme TpeboBaHus:
1. noccapwuin COCTOUT N3 CroB, COOTBETCTBYIOLLMX TEeMaTUKe 3adaHus.
2. Vicnonb3yemble crnoBa AOMKHbl ObITb MMEHaMWU CYLLECTBUTENbHLIMU B MMEHUTENbHOM nagexe
€[MHCTBEHHOro 41cna.
3. He ponyckatotca abbpeBnaTypbl, COKpaLLEeHuUs.
4. Bce TeKCTbl OMKHbI ObITb HaNMcaHbl pa3bopurBo.
5. Obsi3aTeneH cnMcoK UCMOMb3yeMOn NUTepaTyphbl.

nﬂaHI/IPOBaHI/Ie OeATEeNIbHOCTU NO COCTaBJIEHUIO ITIoCcapuaA:

OnpenenuTb, C Kakon Lenbio COCTaBNSAETCs rnoccapuii.

[MpocmoTpeTb U U3y4nTb MaTepuan no Teme.

MpoaymaTb cocTaBHble HYacTu rnoccapus.

M3yunTb AONONHUTENBHBLIM MaTepuars no Teme.

CocTaBuTb CNUCOK CIIOB.

MopobpaTtb TONKOBaAHUE CIOB.

MpoBepuTb opchorpacumo TeKCTa, COOTBETCTBME HYMepaLuu.

lMpoaHanManpoBaTb COCTaBMIEHHbIN FMOCCAPUIA COMMACcHO KPUTEPUSIM OLLEHUBAHMS.
OdopmuTb roToBbINV rIoccapuii.

©o NG A~A®WNPE

Llkana n Kputepun oueHnBaHusA

- 3a4yTeHO - coaeplKaHue rnoccapua COoOTBETCTBYET 3aflaHHoON Tewme, NPOCMOTPEH N U3Y4EH
OONOJSTHUTENbHbIN mMaTtepuan no TeMme, BblaepxXaHbl BCe Tpe6OBaHM$| K ero O(*)OpMJ'leHI/II'O;

- HEe 3a4TeHO - ClioBa U UX TOJIKOBaHME HEe COOTBETCTBYHOT 3alaHHON TeMme, O6H8pY)KI/IBaeTCF|
cyuieCtBeHHoe HenoHmmaHue I'IpO6J'IeMbI, HE npaBuIibHO onpegerieHa uelflb COCTaBreHnA rnoccapud, He

10



NMPOCMOTPEH M HE U3y4YeH OOMOSNHUTENbHBIN MaTepuan no Teme, BblgepXaHbl He Bce TpeboBaHuA K ero
0OOPMIIEHMIO;

Obpasey

ABtoknaB (autoclave) [rpey. autos — cam u nat. clavis — ko4l — repMeTuyecku
3aKkpbiBaOLLMACA annapar Ans cTepunu3auumn BoAsiHbIM NapoM Npu NOBbILLEHHOM AaBfeHUn u Temneparype
Bbllle TOYKM KUMEHWUS; UCMONb3yeTcsa ANng CTepunusauunm XuMMudeckonW nocyabl, pacTBOpPOB, cped, Ans
pasnuyHbIX TEXHUYECKMX Lienewn (Hanp., ANg NPOnNUTKA APEBECUHbI) U T. M.

Bap6oTtep — rasopacnpegenuTtenbHoe YCTPONCTBO, NpeaHasHavyeHHble AN nodayv aspuvpyloLLero
Bo3ayxa.

Fetepotpocpbl (heterotrophs) [rpeuy. heteros — pgpyron, pasHbii u trophe — nuTaHne] —
OpraHMambl, UCMonb3ytolme Ans CBOEro NUTaHWsi FOTOBble OpraHMYeckue coeauHeHus (yrnesofbl, Genku,
XMpbl, a TaKkke MeTaH, yrnesogopoabl HedTn u ap.) K retepotTpodamM OTHOCATCS YernoBek, BCE KMUBOTHbIE,
HEKOTOpble pacTeHus], rpMbbl, APOXICKN U BONBLUMHCTBO GakTepuit. [eTepoTpodbl UrpaloT BeAYLLYIO porb Npu
pa3noXeHN opraHNYecknx ocTaHkoB. [Moaaensioliee GONbLIMHCTBO reTepoTpodOB. NONy4YaloT 3HEPruo 3a
CYeT OKUCITUTENbHbIX NPOLLEeCCOB.

Opoxckn (yeast) - BHeTakCOHOMMYECKas Trpynmna OOHOKMETOYHbIX TpuOOB,  yTpaTUBLUMX
MULEenManbHoOe CTPOEHME B CBA3M C MNEPExodoM K ObuTaHuo B XUAKMX M nonyxugkmx 6oratbix
OpraHn4yeckuMm BeLlecTBoM cybeTpaTax; oobeamHaeT okono 1500 BMAOOB, OTHOCALLMXCS K ackomuueTam W
6asngmomumueTam.

MHoyumpoBaHHbIM myTareHe3 (induced mutagenesis) [naTt. inductio — HaBegeHwue,
BO30OYyxaeHue; naT. mutatio — M3MeHeHue 1 rpey. genesis — NpoucxoxaeHne, pasButme] — NCKYCCTBEHHOE
MOBbILLIEHWE YACTOThl MyTaLuM C MOMOLLLIO Pa3fMYHbIX MyTareHoB

Knetka-npoayueHT (producer cell) [nar. producentis — npou3BogswmMn, co3gawun] —
GakTepmanbHas unu aykapuotTudeckas kretka, npogyuupyowas B 60MnblMX KonuyecTBax onpegeneHHoe
Buonormndecku aktmHoe coeguHeHune. K.-n. moxeT 6biTb NPUPOAHON KNeTkon (Hanp., B-numdoumntel — K.-n.
anbda-nHTepdepoHa) WM  KNeTKow, KMNOHMPOBaHHOW nocne TpaHcdekuun wnum TpaHcdopmaumm u
copepXawen pekoMOVHAaHTHLI BEKTOpP 3KCNpPeccum C reHoMm, MpoAyKT KOTOporo oHa npoussogut. K.-m.
ncrnonb3dyetcss B OUOTEXHONOrMYECKON MNPOMbILAEHHOCTN ANS  NonydeHus BMonormyeckn akTUBHbIX
COEONHEHWUI, UCMbITLIBAIOTCA pasnuyHble BapuaHTbl K.-n. Ana ux npuMmeHeHns B KNeTOYHOW Tepanuu

Nar-cpaza pocta (lag growth phase) [aHrn. lag — MeaneHHO TawWMTbLCA, 3a4epXKnBaTbCa U rpey.
phasis — nosiBneHne] — nepBOHaYanbHbIN Nepuog B pocTe DakTepuarnbHOM KynbTypbl NOCMe ee MNocesa,
XapakTepusyLninca Tem, 4To 6akTepumn yBennunmBarTCa B pasMepax, HO He pasMHOXalTcsa. OTOT Nepuos
MOXHO paccMaTpuBaTb Kak BpemMsi ajanTauuMyM MUKPOOPraHM3MOB K HOBbIM YCMOBUSAM, BKKOYaloLlee
WHAOYKLMIO (DEPMEHTOB, a Takke CUHTE3 1 cbopky pubocom. MpogomkutTenbHOCTb J1.-¢h.p. 3aBUCUT MaBHbIM
obpa3oM OT BO3pacTa MOCEBHOr0 Mmatepuana (MHoOKynsaTa) GakTepui M npewecTBOBaBLUMX YCITOBUM
KynbTUBMPOBaHWUst ECnu MHOKYNAT B3AT M3 CTapon KynbTypbl (B CTaLUMOHapHOW dase pocTta), To bakrepusam
HeobxoQMMO Bpemsl Anst aganTauum K HOBbIM YCMOBUSIM. ECM UCTOYHWMKM 3HEpPrMu WM yrnepoga B HOBOW
cpefe oTnMyaloTCa OT UMEBLLUMXCH B NPeALLECTBYOLLEN KyNbType, TO agantauus K HOBbIM YCIIOBUSIM MOXET
notpeboBaTtb CUHTE3a HOBbIX (DEPMEHTOB, B KOTOpPbIX paHee He Oblno HeobxogumocTtu. Jl.-.p.
NnpeaLecTByeT SKCMOHEHLMansHoNM (norapmdmmyeckomn) dase pocra.

MukpoGHbIN aHTaroHusm (microbial antagonism) [rpey. mikros — manbii, ManeHbkun n bios —
XM3Hb; rpey. antagonisma — cnop, 6opbba] — yrHeTeHne pocta ogHoro mukpoba Apyrum, ogHa u3 opm
B3aMMOOTHOLLEHUA MeXAYy MUKPOOpraHuamamu B accoumauunsax. AHTaroOHUCTUYECKMe CBOWCTBA NPUCYLLU
MHOMMM MOYBEHHbIM CMOPOBBIM W THUIOCTHbIM 6GakTepusm, akTuHomuuetam, rpubam (6asuganbHbiM,
cymyatbiM 1 gp.). MexaHn3M aHTaroHMCTUYEeCKoro AeNCTBMA MUKPOOOB MOXET ObiTb CBA3aH C PasnnyHbIMU
npuunHamu: 06pasoBaHMEM TOKCUYECKUX NPOAYKTOB MeTabonnama, aHTMONOTUKOB.

HenpepbiBHaa cepmeHTauus (continuous fermentation) [nat. fermentum — 3akBacka] —
KyNbTMBUPOBaHME MUKPOOPraHU3MOB UIM KMNETOK NMpu HenpepbiBHOM foGaBneHun B GuopeakTop cpedbl U
BblBeeHNsi Takoro xe obbema cycneHsumn. H.p. co3pgaetr Hambornee OGnaronpusTHble YCnoBus Ang
MOBbILLEHHOMO BbIXOA4a MMKPOOHOM Bromacchl U NPOAYKTOB UX MeTabonmama.
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OTbeMHO-AoONeBHasA KynbTypa, nepuoauyeckas Kynbtypa (batch culture) [naT. cultus —
BO3dernbiBaHne, obpabaTtbiBaHne] — 3akpbiTas cuctema KynbTypbl MUKPOOPraHM3ma UM CyCreH3umn KneTok
CO crneundnyecknMm TUNOM NUTaTeNbHbIX BELeCTB, TemnepaTypbl, AaBleHUs W aspauuu, pacTylias
OrpaHMYeHHoe Bpems A0 MOSIHOrO MCMOMb30BaHWA BCEX NPOAYKTOB muTaHusa. O.-4.K. MpOTMBOMOMOXHA
HenpepbIBHOW KynbType

MeHoraweHWe ycTpaHeHVWe MeHbl, OOpasyloWencss npyu MNPOMBILIIEHHOM  KyNbTUBUPOBaHWUM
a’pobHbIX  MUKpoopraHMamoB. OcyllecTBRsieTcss C  MOMOLUbI0  MOBEPXHOCTHO—AKTMBHbLIX  BELLECTB,
fobaBnsieMblx B Guopeaktop (KMBOTHblE W pacTUTENbHbIE XUpbl, cUHTeTMdYeckue [1AB), a Takke
pasMellleHMeM B pepMeHTepax pasnmnyHbIX YCTPOWCTB AMNS ralleHns neHbl, OCHOBAHHbLIX Ha MEXaHUYeCKOM,
yNbTPa3ByKOBOM M Ap. BO3AEWCTBUAX Ha Hee.

Pubocomsbl (ribosomes) [aHrn. ribo(se) — pnbosa, oT nepectaHoBkum OykB B aHrn. arabinose —
apabvHo3a 1 rpedy. soma — Teno] — menkue (okono 20 HM) cdepunyeckme BHYTPUKIETOYHbIE YacTuubl
(opraHougpl), cogepxalimecs B LMTONNasme, KOTopble npeacTaBnsaT cobown puboHykneonpoTenaHble
KOMMMEKChbl, NOCTPOEHHble M3 ABYX cybbeauHuy: Gombwor u manon. B cocrtaB cybbeanHul BxoasT
pnbocomHble PHK 1 pubocomHble 6enkn. PyHKUMA puboCOMbl 3aknioyaeTcs B y3HaBaHUN TPeXBOYKBEHHbIX
kogoHoB MPHK, conoctaBneHnn uMm COOTBETCTBYIOLLMX aMUHOKUCIOT U NPUCOEANHEHUN STUX aMUHOKUCIIOT
K pacTywien benkosown uenu. [iBurasce Baonb monekynsl MPHK, pubocoma pacnosHaeT KOAOH 3a KOOOHOM 1
CUHTEe3upyeT 6ernok B COOTBETCTBMM C UHpopMaunen, 3anoxeHHon B monekyne MPHK. Pnbocomebl BnepBble
obHapyXeHbl C MOMOLLbIO 3neKTpoHHOro mukpockona I. MNanage B 1955 r. (HobGenesckas npemus 3a 1974
r.). TepmuH «Pubocombl» npegnoxeH P. Pobeptcom B 1958 T.

Cyb6cTpart (substrate) [nat. substratum — nogcTtunka, nogknagkal — 1) NnpeameT unu BeLLECTBO,
Ha KOTOPOM OOMTAalOT XKMBOTHbIE, PACTEHUSA, MUKPOOPraHM3Mbl NN OTAENbHbIE KNeTkU. C. HA3eMHOW XMU3HU
cnyxuT noysa, C. ons opraHnamoB 6eHToca — rpyHT Bogoema, C. onst nnaHkToHa — Tonwa Boapl, C. ang
MUKpPOOPraHn3moB aspobuocdepbl — aTmocdepHas Bnara (TymaH) n TBepable asposonu (nbinb), C. ang
MMWKPOOPraHM3MoB, pacTylUmMX B KynbType, — MuTaTenbHasi cpeaa; NoYBeHHbIe U NoA3EMHbIE OpraHn3Mbl
obuTalT HEenocpeacTBEHHO B MO4YBe, MaTepuHckow nopoge wnm mx C. cnyxaT NoA3eMHble BOAbl; 2)
BELLECTBO, Ha KOTOPOe AeNCTBYeT (DEPMEHT B XOA4E XMMMUYECKOro npespaLLeHns (Hamp., kpaxman sBnseTcs
C. onsa amunasbl CritoHbI).

TypbupocTar (turbidostat) [nar. turbid(us) — MyTHBIN 1 rpey. stat(ikos) —ocTaHaBnuBatoLwmnn] —
yCTaHOBKa AN HEMPEPbLIBHOrO FOMOFEHHOrO KyrbTMBUPOBAHMSI MWUKPOOPraHW3MOB W KyrbTyp KNETOK, B
KOTOpPOW  MMOTHOCTb  GMOMacchl  MOAAEPKMBAETCS Ha  OMpPedeneHHOM  YPOBHE C  MOMOLLbO
HedenoMETPUPYIOLLErO YCTPOMUCTBA, PEryrnvpyloLwero CKOpOCTb MOAayn CBeEXel cpefbl U MOCTENEHHOro
yaanenus nsbbitka 6uomaccsl. Npu 3acesBe B T. cMeLIAHHOM KynbTypbl MUKPOOPraHM3MOB aBTOMAaTUYECKU
oTbupaetca Haubonee GbICTpOPaCTYLLMI BUA.

®daz3a 3ameaneHHoro pocta (phase of growth declining) [rpey. phasis — nosBneHne] — dasa
3aMeaneHns UM yMeHbLUEHUs CKOPOCTU [OerneHusi KrneTtok B OakTepuanbHOM KynbType B pesynbrarte
UCTOLLEHUSA KyNnbTypanbHOW cpeabl, NOBbILEHWS MAOTHOCTU BaKTEPU 1 HaKOMEeHNUs SO0BUTLIX NPOAYKTOB
meTabonuama. @.3.p. cnegyeT 3a norapudmuydeckon ason pocTta, nepexonsd 3ateM B MakCMMaribHYH
CTauuoHapHyo asy, Korga 4mcno AensiyMxcsa KMeToK paBHO 4Yucny nornbarolmx, B norapmgMUHECKyo
daszy rmbenn, Korga NOCTOSHHO YMEHbLLUIAETCH YUCIO KINEeTOK, M, HakoHeu, B ¢hady npucnocobneHus, munm
KOHEYHYIO CTauMoHapHyto hady, Koraa Mexay YMCroM Aenswmxcsa n normbarLwmux KneTok ycTaHaBnmBaeTcs
paBHOBECUE MPU CaMOW HU3KOW YNCIIEHHOCTM KNETOYHON NOoNynsunm.

3.1.1.3 PekomMeHZauum no BbINOMHEHUIO KOHTPONIbLHOM pPaGoThbl

KoHTponbHas pabota gBnsieTca ogHMM K3 obdA3aTenbHbiX BWAOB 3adaHui, MpegnaraemMbixX
CTyOeHTaM 3a04yHOro OTAENeHusi, ocBauBalLWmMm obpasoBaTenbHyl0 nporpammy Bbicllero obpasoBaHuS.
Llenb koHTponbHOM paboTbl — ccopMMpoBaTb YMEHWE MOMb30BaTbCA HAy4yHOM W METOLMYECKOW
nuTepaTypoun, CaMOCTOATENbHO aHann3npoBaTh ee, u3naratb U3y4eHHbIN MaTepuan B NMCbMEHHOM BuAe.

B npouecce HanncaHnsi KOHTPOSbHON paboThl OMKHBI ObITh PeLLEHbI crieaywme 3adaqu:

- pacluMpeHue n cuctemaTusaunsa TeopeTUHecKUx 3HaHuny;

- pa3B1TUE CMOCOBHOCTM NPaBUSIBHO U FPAMOTHO u3naraTb CBOW MbICIN;

- YCTaHOBMEHME YPOBHA 3HAaHUN CTYAEHTOB;

- BbiSIBIEHWE YMEHUSI NPUMEHATb TEOPETUYECKNE 3HaHUS AN PeLLeHUs OTAENbHbIX BONPOCOB;

- bopMumpoBaHne ymeHus npaBunbHO 0QOpMIIATb padoTy;

- BbISIBMIEHWE KOMMSIEKCa WMCTOYHMKOB Hay4yHOW nuTepaTypbl NMo Teme paboTbl, NMpoBedeHWe ero
n3yvyeHus;

- 00600LweHne cobpaHHOro mMaTepuana v apryMeHTMpoBaHHas (pOpMynMpPOBKA CaMOCTOATENbHbIX

12


http://dic.academic.ru/dic.nsf/dic_microbiology/222/%D0%B1%D0%B8%D0%BE%D1%80%D0%B5%D0%B0%D0%BA%D1%82%D0%BE%D1%80
http://dic.academic.ru/dic.nsf/dic_microbiology/831/%D0%9F%D0%90%D0%92

BbIBOJOB MO Teme paboThbl.

KoHTponbHass paboTta 4BMseTCA  MTOTOM  CaMOCTOATENIbHOM  TEOPETMYECKOW  MOArOTOBKM
obyyvarowerocs. OHa npegcraBnseT cobon KpaTKoe U3MNOoXeHWe maTepuana BCexX pa3genioB AUCUMMIMHEI.
OO0wwne meToaMYECKME pPEKOMEHZAUUM MO WU3YYEHMIO OTAENbHbIX pa3fenoB AMCUWMMIUHBI cogepxaTcs B
MeToanyeckux ykasaHuAX MO OCBOeHUIO Yy4yeOHon paucumnnudbl B1.0.36 HayuHble OCHOBBI
MMKPOOHOro cuHTe3a, ABMSLWUXCS NpunoxeHnem paboyern nporpaMmmbl ANCUUNNUHBI «Hay4HbIE OCHOBBI
MUKPOBHOro cuHTesa». KOHCnekT HeoBXoaAMMO MMETb Ha 3aHATUSX BO BpeMsi ak3aMeHaunoHHon ceccumn. OH
NOMOXeT oOonpedenqTb, HAacKOMbKO MOMHO W MpaBWibHO YCBOEH MaTtepuan, u 6ygetr Ccnyxutb
BCMOMOraTternbHbIM nocobvem B MOArOTOBKE K ayAUTOPHbIM 3aHATMAM. ObasatenbHO crieqyeT 3anoMuHaTh
cneumanbHyo TEPMUHOMOIUIO.

C uenblo BbIACHEHUS CaMOCTOATENbHOCTU BbINOMHEHUA paboTbl M rMybuHbI YCBOEHWUS MaTtepuana
npenogaBaTenb MPOBOAMT 3aLUMTy KOHTPOIbHOW paboTbl. Popma 3alimTbl KOHTPOMbHOW paboTbl YCTHast
(cobecenoBaHue).

CTyoeHTbl, BbIMOMHMBLUME KA4YeCTBEHHO KOHTPONbHyl paboTy, npowegwme cobecefoBaHue,
OoTpaboTaBLUME NPaKTUYECKNEe 3aHATUS U NPOLLEALINE 3aKMYUTENbHOE TECTUPOBAHNE MOSY4aloT 3a4€T.

O6uwue TpeboBaHUA K 0(hOPMIEHUIO KOHTPONIbHOW PaboThbl

KoHTponbHas paboTta pormkHa ObiTb HanucaHa OT pyku B TeTpagu. CTpaHuubl OOMMKHbI OblTb
NPOHYMEpOBaHbl M UMETb MOMsi He MEeHee ABYX CaHTUMETPOB AN 3aMevaHul npenogaBartens. TekcT
paboTbl JOmKeH BbITb HAMMCaH Hay4HbIM CTUREM C cobnoaeHneM Bcex npasun opdorpadum, CMHTakcumcea,
NyHKTyauun. [ns Hero JormkHbl ObITb MPUCYLLK NOrMKa, 0O bEKTUBHOCTL, TOYHOCTb, ACHOCTb, M BMECTE C TEM,
KpaTKOCTb n3noxeHusi. B pabote 06a3aTenbHO AOMKHbI ObITb NPeAcTaBneHbl PUCYHKM (annapaTypbl  Ans
npouecca epmeHTauun, Ans BblAENeHUs M MOMy4YeHus rOTOBOro NpoAdykta u Aap.), Tabnuubl 1 Cxembl
(0BOBLEHHaAn TexHomnornyeckas cxema mnpouecca MWUKPOBHOro CuHTesa; Krnaccudukauus npoLeccoB
GuocuHTesa) u T.4., YTO CNOocoBCTBYET 3aKpeneHnto AaHHoro y4ebHoro matepuana.

LUKANA U KPUTEPUN OLLEHUBAHUA

— OLEHKa «3a4TeHO» MO KOHTPOSIbHOM paboTe MpucBaMBaeTCHA 3a pacKpbiTUe TeMbl, KAYeCTBEHHOE
odopmneHue paboTbl, BrageHWe nNpeamMeToM, JIOTMKY WM MocnegoBaTeNlbHOCTb M3MOXEHUS mMaTepuana
nokasaHHble Ha cobecenoBaHUK;

— OLeHKa «He 3ayTeHo» no paboTe BbICTaBMsIETCs, €cnv OOy4valLMNCsa He CMOr BCECTOPOHHE
pacKpblTb TEOPETUYECKOE COoAEepKaHWe TeMbl, HECaMOCTOATENbHOCTb U3NOXEHUA MaTepuana, HebpexHoe
odopmneHue paboThbl;

3.1.2. BOMNPOCHI

Ans NnpoBeAeHUs BXOAHOIO KOHTpons
Bonpoc Ne1
HanmeHbWwunMK hopMmamMm XXUBOM MaTepun ABRAIOTCA:
1. BPOXKM;
2. BMPYChI;
3. GakTepuu;
4. npocTenwiue;
5. nnecHeBble rpubsbl;

Bonpoc Ne2
Tun B3auMOOTHOLIEHMI MeXAY MUKPOOPraHM3mMamMu, Npy KOTOPOM OAMH OPraHU3M XUBET 3a CYET
Apyroro, Npu4YnHAA eMy Bpea:

. MapasnTuam

. @HTaroHU3m

. CUHEPrusm

. MyTyanusm

. KOMMEHcanmam

AP WN -

Bonpoc Ne3
Mpouecc okncneHns conen ammmaka B COnm a3oTHON KMCNOThI Ha3biBaeTCA:

1. HUTpUMKaLneR;
2. amMOHndMKaumen;
3. AeHnTpudmkaumen;
4, bpoxeHunewm;
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Bonpoc Ne4d
CTpyKTypa, oOTCyTCTBYHOLLaA B rPMOHOM KneTke:

1. annapat Nonboxu;
2. KNneTo4yHas CTEHKa;
3. MuTOXOHAPUN;
4.BaKyornb;

5. Hykneoug;

Bonpoc Ne5
Bakrepunodaros HE ncnonb3ytoT ans:

1. npounNakTUKN MHPEKLUNOHHBLIX 6onesHen;
2. N3roTOBMEHMS KUCITOMOJTOYHbIX MPOAYKTOB;
3. OMarHOCTUKM MHAPEKLIMOHHBIX BonesHen;

4. OYNCTKN CTOYHbIX BOZ;

Bonpoc Ne6
OnpegenuTe NpU3HaK, XxapakTepPHbIN ANA NPOKaPUOTUUYECKOWN KNEeTKU:

1. oTCyTCTBME siApa, OTrPAHUYEHHOrO OT LMTOoNNasmbl ABOMHON MeMOpaHou;
2. Hann4ne MUTOXOHOPWIA;

3. Hannume 6ornee ogHON XPOMOCOMbI;

4., oTCcyTCTBME NENTUOOMNNKaHA;

Bonpoc Ne7
Kata6onusm — aTo npouecc:

1. pacnaga opraHU4ecKknx BeLLeCTB
2. 3anacaHns opraHM4eckMx BeLLecTB
3. yasoeHus monekyn OHK

4. cnHTE3a OpraHNYecKkux BELLECTB

Bonpoc Ne8
BakTepuu no TNy AbiIxaHusa noapasnensoTca Ha:

1. aBTOTPOCHOB 1 reTepoTpodoB;
2. as5poboB n aHa3poboB.;
3. Me30hnnnoBs n NCMXpodunos;

Bonpoc Ne9
Bua nuweBapeHus, xapakTepHbIn ons 6aktepun:

. BHEKNNETO4YHOE;

. NONOCTHOE;

. NIPUCTEHOYHOE,

. BHYTPUKNETO4YHOE;

AWOWN -

Bonpoc Ne10
MukpoopraHuamsl, HyXaarowmecs onA AbixaHUsi B CBOOOAHOM Kucrnopoge, Ha3blBatoTCs:

1. Tepmodhunamu;
2. rannodgunamu;
3. aspobamu;

4. aHaspobamuy;

Bonpoc Ne11
XUMUYecKMMU anemMeHTamm 6enKkoB ABNAIOTCA:

1. Yrnepoa
2. OTop

3. Kanbuun
4. Kucnopog
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Bogopoa
AsoT
Hatpun
MapraHey,
Kanuin

©oNo O

Bonpoc Ne12
OKucnuTenbHO-BOCCTAaHOBUTESbHbLIE peakuuun Katanm3mpyroT CbepMEHTbI, OTHOCHALWUNECH K Knaccy:

. oKcugopeaykTasbl
. TpaHcgepasbl

. rmgponasbl

. Nnasbl

. U3omepasbl

. nurasel (CMHTETa3bl)

OO WN -

Bonpoc Ne13
BaxHenwWwmnmMn XumMm4yecKMMn anieMeHTamMun (opraHoreHHbIMu), Npeo6naaarLWwmMmMm B KneTkax
MUKPOOPraHU3MOB ABIAIOTCA:

1. yrnepoga, cepa, docdop, Kncrnopog;
2. yrnepog, K1cnopog, Bogopos, asor;
3. Kkucnopop, Meab, UUHK, Kanbuun;,

4. xeneso, a3oT, HAaTPUi, Kanum,

Bonpoc Ne14
Han6onee BaXHbI KOMMOHEHT KJIIETOMHOM CTEHKU BaKkTepui:

1. MypewuH;

2. XUTUH;

3. uenntonosa;
4. kpaxman,

Bonpoc Ne15
Mo oTHOLWEHMIO K TeMNepaType MUKPOOPraHM3MOB YCINOBHO NoapasfenstoT Ha:

1. a9pobbl, aHa3apobbI, MUKPOA3PODUILI;

2. ncnxpodunel, Mesodunibl, Tepmouns;
3. aumpgodwunebl, ankanogunbl, HENTPOUIbI;
4. aBTOTpOdbI, MeTaTpodbl, NapaTpodebl

Bonpoc Ne16
MeToabl XpaHeHusi, HanpaBlieHHble Ha MNPUOCTAaHOBIIEHME XWU3HeOeATeNbHOCTU MUKPO6OoB B
npoayKTax, OCHOBaHbl Ha NPUHLUNAX:

1. 6no3sa

2. aHabwuosa
3. abuosa

4. cumbunosa

Bonpoc Ne17
YpaBHeHMe CMUPTOBOro OpoXXeHUs:

1. CeH1206 — 2CH;CHOHCOOH + Q
2. C@leos b 2CH3CH20H+2C02 + Q
3. CgH12,06 — CH3CH,CH,COOH+2CO, + 2H,+ Q

Bonpoc Ne18
CTpyKkTypa, BCTpeyarLwasica He BO BCeX bakTepuanbHbIX KNeTKax:

1. KNeTo4YHasi CTEHKa;
2. unTonnasma;
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3. konbueBasa monekyna AHK;
4. pnbocoma;
5. kancyna;

Bonpoc Ne19
OHeprusa conHevyHoro cBeTa Npeobpa3syeTcs B XMMUYECKYHO B NPOLEeCcCe:

1. XemocuHTE3a
2. BpoxeHus

3. AbIxaHus

4. boTtocuHTE3a

Bonpoc Ne20
(Depmel-m:.l, MNOCTOAHHO NPUCYTCTBYHOLWMNE B KneTKke, He3aBUCUMO OT ndOBVII7I eé cyweCcTtBOBaHMA U
Hanuuusa Katanusaupyemoro cy6cTpara:

1. aHOobepmeHThI
2. MHOYKTUBHbIE;

3. KohepMeHTHbl;

4. KOHCTUTYTUBHbIE;

LWkanbl n KpUTEPUUN OLIEHKU
OTBETOB Ha TeCTOBbIE€ BOMPOCHLI BXOAHOIO KOHTPOJIS:

- OLeHKa «3a4TeHOo» BbicTaBnsdeTcs obyyatowemycs, ecnm nony4vyeHo ot 61 go 100% npaBubHBIX OTBETOB.
- OLEHKa «He 3a4TeHO» - nony4eHo meHee 61% npaBubHbIX OTBETOB.

3.1.3 CpeacTBa Ans TeKyLero KOHTpons

BOMPOCHI
ANS CaMOCTOATENbHOIro U3y4eHusi TeMbl
«Mony4yeHne aHTUGNOTUKOBY»

1. OO6pasoBaHue aHTMOMOTMKOB B MPOMBILUSIEHHbIX YCMOBUSIX (@HTMOMOTKMKKM, obOpasyemble
GakTepusiMu; aHTUOMOTUKK, OOpasyeMble aKTUHOMWLIETAMU; aHTMOWOTMKKU, obpasyemble MULenManbHbIMU
rpmbamu);

2. MyTn noBbIeHNa OMOCUHTE3a aHTUBNOTUKOB MUKPOOPraHn3Mamu;

3. MpombILLNEHHOE Nony4yeHne aHTUONOTHUKOB;

BONMPOCHI
ANA CaMOCTOATENbHOIro U3y4YeHUA TeMbI
«lMonyyeHne KapoTUHOUAOB»

. BuocuHres KapOTUMHOMNOOB,
. Ycnosus 06pa30BaHl/|F| KapoTMHOMAOB MUKPOOpPraHnamamu;
. I'Ipop,yu,eHTbl M NpoMblILLNIeHHOE noJftydeHne KapoTUHONAOB;

WN -

BOMPOChHI
AnNsi CaMOCTOATENbHOro U3y4eHUsi TeMbl
«MonyyeHne rm66epennMHOB U ankanouaoB»

1. NpoayueHTbl M NPOMbILLNIEHHOE NonyyYeHne rmbbepennuHoB,
2. MpoayueHTbl M NPOMbILLIIEHHOE MOMyYeHNe ankanouaos;

BOMPOCHI
ANA CaMOCTOATENbLHOrO U3YYeHUs TeMbl
«MuKpo6UONOrnYecKnini CUHTE3 HyKNneoTMaoB»

1. HykneoTtugpbl 1 ux Npon3BogHble MUKPOBHOrO NPOUCXOXAEHUST;
2. OcobEeHHOCTN MUKPOBUONOrMYECKOro CUHTE3a HYKITEOTUAOB;
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OBLUA ANITOPUTM
CaMOCTOATENbHOro U3y4eHns TeMbl

1) O3HaKOMUTBLCH C PpEKOMEHAOBaHHOW y4ebHOIM NUTepaTypor 1 3MEeKTPOHHLIMU pecypcamu No TeMe
2) Ha aToih ocHOBe COCTaBUTb Pa3BEPHYTLIN NNaH N3N0XEHNUS TEMbI

3) OdbopMuTb OTUETHBIV MaTepman B BUOE KOHCMeKTa

4) MpepocTtaBuTb OTYETHLIM MaTepuan npenogaBaTento.

5) OTBETUTbL Ha BOMPOCHI KOHTPOMBHON PaboThl.

Lkana n Kputepun oueHnBaHnA CaMoCToATEeNIbHOIro U3y4eHmnsa TemMbl:

MakcumanbHylo OTMETKY CTyAEHT nony4vaeT, ecnu: o6CToaTeNbHO ¢ AOCTAaTOYHOW MONHOTOM M3naraeT
COOTBETCTBYIOLLYIO TeMy; AaeT npaBuibHble (DOPMYMMPOBKU, TOYHbIE OMpeAderneHus, NOHATUSA TEPMUHOB;
NpaBubHO OTBEYaeT Ha AOMONHUTErNbHbIE BONPOCHI NpenoaasaTtens, UMetoLme Lenblo BblIACHUTb CTeneHb
MOHVMaHWs CTyAEeHTOM AaHHOro marepvana.

YeTBEpKYy nony4aeT CTyAEHT, eCrnu: HenonHo (He meHee 70 % OT MOMHOrO), HO MPaBUIIbHO U3MOXEHO
3aJaHue; nNpu M3noxeHun Obiny gonyuleHbl 1-2 HecylwecTBeHHbIe OWNbKM, KOTOpbIe OH UCNpaBnseT nocne
3amMeyaHusi npenogasaTens; gaeT npasurbHble OPMYNNPOBKN, TOYHbIE OnpedeneHns, MOHATUS TEPMUHOB;
MoXeT 0OocHOBaTb CBOW OTBET, MNPMBECTU HeobXxooumble NpPUMepbl; MpPaBWUMbHO OTBEYaeT Ha
OOMNONHUTENbHbIE BONPOCHI MpenojasaTtens, UMeLne Lenblo BbIACHUTb CTeNeHb NOHWMaHUs CTyOeHTOM
AaHHOro maTtepuana.

TpoWKy CTyAEeHT Nony4vaeT, ecnu: HenonHo (He meHee 50 % OT NMOMHOrO), HO MPaBUITbHO U3MNOXEHO
3agaHvie; npu nsnoxeHuvn gonyuweHa 1 cywecTBeHHas owwunbka; 3HaeT 1 MOHUMMAaET OCHOBHbIE MOMOXEHUS
AaHHOM TeMbl, HO JOonyckaeT HETOYHOCTU B (POPMYNMPOBKM MOHATWI; M3naraeT BbINOfIHEHWE 3adaHus
He4oCTaTO4YHO NTOrMYHO M NocneaoBaTenbHO; 3aTPYAHSAETCS NPu OTBETax Ha BOMPOCkI Npenogasartens.

[BoViKy CTygeHT nonyyaeT, ecnu: HenonHo (MeHee 50 % OT MOMHOrO) M3NOXEHO 3adaHue; npu
N3MoXeHnn BbInn JOoNYyLLEeHbl CYLLLEeCTBEHHbIE OLLUNOKN.

BONPOCHI
AN caMonoAroToBKU K MPaKTUYECKUM 3aHATUAM

B npouecce noAroToBKM K 3aHATUIO CTYAEHT U3yyYaeT npeacTaBfieHHble HUXe BOMPOChl N0 TeMam.
Ha 3aHATUM CTyOeHT OEeMOHCTpUMpYeT CBOM 3HAHWA NO M3Yy4YeHHbIM Bomnpocam B (popme yCTHOro oreBeTa.
MpenctaBnsgeT TE3UCHLIN KOHCMEKT.

Tema 1. KneTo4Hble CTEHKM MUKPOOPraHM3MoB

1. B3aMmMoCBS3b KNETOYHbIX CTPYKTYP M X PYHKLUUM Ha NpuMepe BakTepuanbHOM KNeTKu.

2. KnetouHble cTeHkn OakTepuii. MakpoMonekynspHas oOpraHmMsauusi KIeTOYHbIX CTEHOK
rPamnosioXMTENbHBIX U rPaMoTpuLlaTefbHbIX 6akTepui.

3. Xumnyeckuii coctaB. lNMenTugornmkaH (MypeunH): cTpoeHne n BnocnHTes. PyHKUMM MypenHa.

4. TelixoeBble U NUNOTENXOEBbIE KUCMOTbI, fMnononucaxapuabl U NMNONPOTENHbI: CTPOEHME U
OyHKLUMN.

5. OyHKLMKN N BMOXMMMYECKMEe CBONCTBA KINETOYHbIX CTEHOK BakTepui.

6. Bbaktepun 6e3 KNETOYHbIX CTEHOK M C OCODEHHOCTAMU CTPOEHUS KIETOYHbIX CTEHOK:
npoTonnacTbl, cdeponnactbl, L-bopmbl, NnaHkToMuueTbl, xnamuamn n ap. OtnnuntensHble 0cobeHHOCTH
KMeTOYHbIX CTEHOK apxew (NceBooMypeuHoBbIe, reTepononucaxapuaHble, rMKONpoTEMHOBbIE U GENKOBbIE).
S-cnow 6akTepuin: CTpoeHNe, XUMNYECKUIA COCTaB, CBOWCTBA, (PYHKLMK 1 NpaKTUYecKoe 3Ha4YeHue.

7. Kancynbl, 4Yexnbl U CNU3UCTbIE CINOW: CpaBHUTENbHas XapakTepucTuka, CTpoeHue, dyHKLUK,
pacnpocTpaHeHHOCTb. NpakTnyeckoe 3HayeHre 3K3ononucaxapuaoB, CIM3UCTLIX CMOEB U kancyn bakrepuii
B MeAWLMHE U NULLEBON NPOMbILLNEHHOCTU. MeToabl BbiSBIEHMS kancyrn 6akTepuii.

8. MoBepXHOCTHbIE OpraHennbl: WuWMbl, LEenonocoMbl, SKCTpaLemnionsapHble rasoBble OanmnoHbl.
dumMOpumM (Mnn, BOPCUHKM): pacnpoCTPaHEHHOCTb, Knaccudukaumsi, CTpoeHue, pyHKLUMK.

Tema 2. Mem6GpaHbl MUKPOOHbLIX KNeTOoK

1. OnemeHTapHad MembpaHa, €e XMMUYECKUA COCTaB W MaKpPOMOIEKYNspHas opraHmsauus.
OcobeHHoCcTM cTpoeHnss membpaH Gaktepum u apxer. OyHKUUM OTAENbHbIX KOMMOHEHTOB MeMOpaHbl.
OcHoBHble cBoKcTBa GUoMeMbpaH.

2. HapyxHasa MembGpaHa, uuTOonnasMaTudeckas MembpaHa W BHyTpuuuTONnasmaTuyeckue
MembpaHbI: pacnpoCTpaHEHHOCTb U PyHKLNN.

3. Memb6paHHble 06pa3oBaHMsA: ME30COMbl, XPOMOCOMBbI. DyHKLMKM MeMBpaHHbIX 06pa3oBaHuU.

4. YyacTue umTonnasmaTnyeckon membpaHbl MPoKapuoT B pasnuMyHbiX MeTabonmyeckux npoueccax.
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5. TpaHcnopTHas dyHKuMst MembpaH. WM3bupaTenbHasi NPOHULAEMOCTb (MONYNPOHULAEMOCTb)
MeMOpaH. AKTUBHbIN 1 MaCcCUBHLIN BUAbI TpaHcnopTa. Anddysma npoctas u obrnerdyeHHasi, o0CMoc.

6. OHepreTuyeckas cyHkumMa memdpaH (MembpaHHoe docdhopunupoBaHue). VICTOUYHMKN 3HEpruu.
OHepreTudeckue pecypcbl. ObLias xapakTepucTuka aHepreTU4EeCcKnx npoueccoB. [lepeHoC 3NeKTPOHOB Kak
CyTb 3HepreTuyeckmx npoueccoB. [oHOpbl M akuenTopbl 3NeKTPOHOB. OCHOBHbIE TUMbl 3HEPreTUYECKOro
mMeTabonuama npokapuor.

7. AT® kak yHuBepcanbHas popma XMMUYECKOW aHeprum B krneTke. Cnocobbl NonyyvyeHuss aHeprum
npokapuotamu: bpoxeHue, oTocuHTe3, AbixaHne. MembpaHHoe wn cybeTpaTHoe hoccopunmpoBaHme.
PasHoBuaHocTM MembpaHHoro dhocopununpoBaHuga. OkucnutensHoe gochopunmpoBaHme.

Tema 3. benkn MMkpoopraHmsmoB

1. BenoKkcuMHTEe3npyLWMIiA annapaTt 0akTepuanbHON KNeTKu.

2. Pubocombl, kak qyHKUMOHasbHblE Hykneonpoteuabl. Pasmepbl M Mopdonornss pubocom.
CTpyKkTypa 1 cocTtaB pubocom.

3. PubocomaneHble PHK 1 6enku manon n 6onbuion cydbeanHul,. ®opmmpoBaHme pubocom B KIeTKe.
O6wume npeacrtaeneHnsi o pyHKUMN pudocom B kreTke. OCOBEHHOCTN CTPOEHUSt pUBOCOoM apXxemn.

Tema 4. HyknenHoBble KUCNOTbI

1. Kak npoucxognt ©OMOCUMHTE3 HYKMNEWHOBBLIX KWUCMAOT Yy MWKPOOPraHu3amMoB? UYTO CnyxuT
npepwecteeHHukamm PHK n HK? Kakue coeamHeHns y4acTBylOT B CUHTE3€ MOHOHYKNEOTMA0B?

2. Kakne dyHKUUM BbINOMHAIOT HYKNEWHOBbIE KUCMOThl B MUKPOBHOW kneTke? OTnnyalTcs N OHX OT
DYHKUMIA HYKNENHOBbLIX KMCAOT B KNeTKax XMBOTHOIO NPONCXOXAEHNS?

3. KakoBo obLee Konm4ecTBO HYKINENHOBBIX KACIOT B MUKPOOHON KreTke, OTYEro OHO 3aBUCUT?

4. MeTtoabl aHanm3a HYKMEWHOBbLIX KMUCMOT C MOMOLLbIO KOTOPbIX MOMy4YalT AaHHblE O reHoTune
MUKPOOPraHn3moB.

5. B KaKoM COCTOSIHMM HaxoAMTCS XPOMaTWH B MUKPOBHON KreTke Ha pasHbIX CTagusx eé pasButus?

Tema 5. Yrnesoabl MUKPOOHbIX KNETOK

1. Kak npoucxogut 6MOCHMHTE3 YrNeBoaoB B MUKPOBOHON KreTke?

2. ®yHKUMKN yrNeBogoB B MUKPOBHON KneTke.

3. Kakne cbepMeHTbl y4acTBYIOT B YrNeBOgHOM OOMeHe?

4. Yem otnmyaeTcsa (POTOCUHTES Y 3€MEHBIX U NYPNYpPHbIX BakTepuin OT 3TOro npouecca y pacteHnin?
5. BHYTpK- 1 BHEKNETOYHbIE MUKPOOHbIE Monncaxapuabl.

Tema 6. llunuabl MMKpoopraHusmoB

1. B kakux oTpacnsax npoMbILLIIEHHOCTU MOXHO MCNOSb30BaTb NUNNAbI MUKPOOPraHM3MOB?

2. Kakne MUKpoopraHusmbl SiBASKOTCA NpoAyLeHTaMyM B OCHOBHOM MPOCTbIX NUMWAOB, a Kakue —
CMOXHbIX?

3. OxapakTepusynte ctagmu obpasoBaHuns NMNNA0B Y OAPOXOKEN — OCHOBHbIX NPOAYLEHTOB NMNNA0B.

4. KakoB cocTaB NunuaoB CUHTe3npyeMbix baktepmsammn?

5. Kakve Bnabl poxoken HasbiBalT «XMPOBLIMUY» UMW NTUNNGHBIMA?

Tema 7. Nonudocdatsbl

1. ®yHKUMM NonmdocaToB B KneTkax bakTepuii, 4POXOKEN, XKUBOTHBIX.

2. YyacTne BbICOKOMOMEKYNSAPHbIX nonudocdaToB B MeTabonmMyeckon M CTPYKTYPHOW perynsuum
obmeHa BellecTB.

3. Kak HasblBaloTCA rpaHynbl, HakanuBaloLMecs B KIeTkax MUKPOOPraHu3MoB, KOTOpble codepxaT
nonudocdaTol?

Tema 8. MuHepanbHble BelecTBa M Boaa

1. KakoBo cogepkaHne MnHeparnbHbIX BELLECTB B KIeTKax MUKPOOPraHM3MOoB?

2. Pornb pasnuyHbiX MuHepanbHbIX BewecTB B oOMeHe BelecTB MUKpoOHom kneTtku (docdop,
HaTpwun, kKanu, MarHWin, cepa, XXeneso, xmnop; KobanbT, MapraHey, Meab, XpoM, LIMHK, MONNOAEH).

3. 3HayeHue BoabI B XKU3HEAEeATENBHOCTU KNETKN.

4. CopepxaHue cBoboaHOM BOAbI B KIETKE MOXET U3MEHATbLCS B 3aBMCUMOCTU OT YCIOBUIN BHELUHEN
cpenbl, PU3MONOTMYECKOro COCTOSIHUS KNeTkK, ee Bo3pacTta. [Npusegute npumepsl.
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Tema 9. BUoTexHONOrMA opraHNYeCKMUX KUCINOT

1. lMoyemy  opraHuyeckme  KUCHOTHI, MonyyYyeHHble  MUKPODOWMOMOrMYECKUM  CUHTE30M,
npegnoyTUTenbHEEe WCMOMb30BaTb B MWLWEBON  MPOMBIWIEHHOCTU, YEM  KUCIOTbl, MOMyYeHHble
OpraHM4YeCcKkUM CUHTE30M?

2. Kakve MUKpoopraHnamMbl SBASIOTCA NPOAYLEHTaMU YKCYCHOW KUCNOTbI?

3. [lepeuncnute ToBapHble POPMbI YKCYCHOW KUCMNOTbl. YeM OoTnmnyarTcs TEXHONMOrMuM MonyvyeHus
pasnuyHbIX TOBapHbIX hopm?

Tema 10. Nony4yeHne aMMHOKUCIOT
1. NpoMblwneHHoe NPON3BOACTBO aMUHOKMNCIOT.
2. MukpoopraHuambl — NPOAYLIEHTbI aMUHOKUCIIOT.
3. MNMpowussoacTBo NUanHa.
4. MonyyeHne rmyTaMMHOBOM K-Tbl, apITMHWHA, IMyTaMuHa, TPEOHUHA, NPOoMnHa.
5. MpowussoacTeo TpunTodaHa B NPOMbILLIIEHHbLIX MacLuTabax.

Tema 11. TexHonornsa pepMeHTHbIX NpenapaToB

1. depmeHTbI, NONyYyaeMble NPOMbILLIIEHHBIM CNIOCOOOM, MX NPUMEHEHWE
2. MyBvHHBIM MeTOoA KyNbTUBUPOBAHMS NPOAYLIEHTOB (hepMEHTOB
3. NoBepXHOCTHBIN METOA KyNbTUBMPOBAHUA NPOSYLEHTOB (hepMeHTOB

LUKANA U KPUTEPUMN OLIEHUBAHUA
caMonoAroToBKM MO TeMaM NpPakTU4YeCcKnX 3aHATUN

- OUEeHKa «3a4YmeHO» BbICTaBnAeTCcsd, eclun o6yqalou.|,v||7|09| Ha OCHOBE CaMOCTOATEesNIbHO U3Yy4YEeHHOro
mMaTtepunana cCMor BCeCTOPOHHE pacCKpbiTb TEOPETUHECKOE COAEP)KAHNE TEMbI.

- OUEeHKa «He 3a4YmeHO» BblCTaBnAeTcd, ecnun O6yHaIOLLI,VIVICFI HeaKKypaTHO OCbOpMMJ'I OTYETHbIN
MaTtepman Ha OCHOBE CaMOCTOATENIbHO W3y4YeHHOro mMartepuana, He CMOr BCeCTOPOHHE pPacKpbITb
TeopeTun4ecKkoe cogepxaHne TeMbl.

BOMPOCbHI
ANA caMonoAroToBKU K nabopaTopHbIM 3aHATUAM

Tema 1. CnuptoBOe 6poxeHue

. UTO noHuMaloT nog HakoNUTENbHOM KyINbTYPON MUKPOOPraHU3mMoB?
. XapakTepucTuka aApoxKeBbiX rpuboB..

. MpuroToBneHne npenapara «pasgaBrieHHas Kanns».

. MpuroToBneHne UKCUPOBaAHHOIO, OKpaLLEHHOrO NpenaparTa.

. OxapakTtepuaynte cnupToBoe GpoxeHue.

AL wWNPRE

Tema 2. MacnsiHokucrnoe 6poxeHue

. Obwas xapakTepucTuka MacrsitHOKUCIbIX BakTepui.
. YTo noHMmatoT nog TEPMUHOM «0bnuraTHble aHaspobbI».
. Mpu3Hakn MacnsiHOKMCNOro BpoXxeHus.

WN =

Tema 3. YkcycHoKkucnoe 6poxeHue

. O6Llan xapakTepucTrKa YKCYCHOKUCTbIX GakTepuil.
. XMMU3M YKCYCHOKUCIIOrO BPOXKEHMS.

N —

Tema 4. Mono4yHokucnoe 6poxeHue
1. B uém 3aknw4vaeTcss OoTnnuMe TromMoepMEHTATMBHOIO MOJSOYHOKMUCIIONO OpoXxeHus oT
rerepoepMeHTaTUBHOIO?
2. Bo3byguTtenm Mono4YyHOKMUCNoro 6poxeHus.

Tema 5. UayuyeHure KynbTyp MUKPOOPraHU3MOB—NpPOAYLIEHTOB GMONOrMyecku akTUBHbIX BeLecTs,
MCMNONb3yeMbIX B NULLEBON GMOTEXHONOMUN.
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1. O6wasa xapaktepucTnka OakTepuin - MPOAYLEHTOB OMOMOrMYeckn akTUMBHBIX BELLECTB.
TpeboBaHus, NpeabsaBRsieMble K NPOMbILUIEHHBIM LTaMMaM.
2. O6Luas xapakTepucTmka rpuboB - NPOAYLEHTOB BUONOIMYECKN aKTUBHbIX BELLECTB.

Tema 6. BbisiBeHMe KNeTOYHbIX CTPYKTYP MUKPOOPraHu3mMoB

1. CTtpoeHve U YHKLUMM KNETOYHOW CTEHKM U uuMTonnasmaTnyeckon membpaHbl. Cnocobbl
obHapyxeHusa obonoukn y 6aktepuia.

2. Okpacka no 'pamy, TexHuka, HasHavyeHue. OTAMYnA rpamoTpuLaTeENbHBIX Y TPaMMNONOXNUTEMNbHBIX
BakTepuin.

Tema 7. OGHapyXeHMe B MUKpPOOpraHu3mMmax BHYTPUKNETOUYHbIX BKITHOYEHUN

1. YTo npeacTaBnsoT coboi BHYTPUKIETOYHbIE BKITIOYEHNSA?
2. dYHKUMSA BHYTPUKIETOYHBIX BKITHOYEHWUI MUKPOOPraHU3MOB.
3. [paHynbl BOMNOTUHA, XapakTepPUCTHKa, METOZ OKPaCKW.

Tema 8. BoisiBneHne aH[OCNOP MUKPOOPraHU3mMoB

1. Cnopoobpa3soBaHue y baktepuin, METoAbl OKPackun cnop.
2. HasHaueHwne cnop y 6aktepui.

Tema 9. MeToAbl KONMMYECTBEHHOIO y4eTa MUKPOOPraHU3MOB

1. Lenb 1 knaccndukaums MeTogoB KONMYECTBEHHOIO y4eTa MUKPOOPraHNM3MOB.

2. CylWHOCTb 1 3Tanbl HEMOCPEACTBEHHOMO noAcyeTa KneTok nog mukpockonom. Kamepsl [lopsiesa.
MeTtopn BuHorpapackoro-bpuaa.

3. CywWHOCTb 1 3Tanbl MeToaa cyeTa KONOHWUIA.

4. CywHocTb M 3Tanbl MeToda npefenbHbIX pasBedeHun. [locnegoBaTenbHOCTb OnpeaeneHus
Hanbornee BEpOSATHOro YmMcna Mmkpobos no Tabnuuam Mak-Kpeaw.

5. CoBpeMeHHble MeTOAbl KONMYECTBEHHOMO y4yeTa MUKPOOPraHU3MOB.

Tema 10. Obpa3oBaHMe aHTUOMOTMKOB MUKPOOpPraHU3Mamm

1. OCHOBHble NPOAYLEHTbI aHTUOMOTUKOB.
2. MpeaHasHayeHve aHTMBMOTUKOB B Npupoae

LWKANTA U KPUTEPUMN OLLEHUBAHUA

- OUEeHKa «3a4meHo» BbICTaBMAETCS, ecnm 0by4aloLmMnCcsa Ha OCHOBE CaMOCTOATENbHO U3Y4EeHHOro
mMaTepuana cMor BCECTOPOHHE PacKpbITb TEOpPeTUYECcKoe cogepXaHme TeMbl. 3HaeT TeopeTnyeckne OCHOBBI
nabopaTopHbIX UCcnegoBaHUN.

- OLIEHKa «He 3a4YmeHO» BbICTaBMNSETCH, €Cnv 00y4aloLNACS HeakKypaTHO 0POPMMM OTHETHBIN MaTepuan
Ha OCHOBE CaMOCTOATENbHO U3Y4YEeHHOro MmaTtepuana, He CMOr BCECTOPOHHE PacKpbITb TEOPETUYECKOE
cogepxaHve Tembl. He 3HaeT TeopeTUyeckmx OCHOB flabopaTopHbIX UCCnegoBaHWN.

3.1. 4. CpeactBa AnAa pyob6exHOro KOHTpons

BOMPOCbHI
ANA NOArOTOBKU K KOHTPONbLHOMN paboTe

Pasgen 1. Hay4yHble 0CHOBbI MMKPOGMONOrMYeCcKom TeXHONOrMm (6uoTexHonormm)

1. CTagum u KNHeTMKa pocTa MMKPOOPraHU3MOB.

2. Cbipbe 1 coCcTaB NUTaTenbHbIX cpeq Ans OMoTexXHONOrM4eckoro NpoM3BoACTBa.
3. Cnocobbl KyNbTUBMPOBAHUS MUKPOOPraHU3MOB: TBepA0hasHbIN, XNAKoGasHbIN.

4. Cnocobbl KynbTUBUPOBAHUSA MUKPOOPraHN3MOB: NePUoaNYEeCcKUi, HenpepbIBHbIN.

5. Annapatypa 1 ycTpomncTBa ANS KyNbTUBUPOBAHUSA MUKPOOPraHN3MOB.

6. TunoBble cxembl NPOM3BOACTBA MUKPOOHbLIX MeTabonumToB.
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7. OCHOBHbIE NMPMEMbI KOHTPOSSA MPOLLECCOB CMHTE3a.

8. 3akoHOMEPHOCTU pocTa MUKPOOPraHN3MOB MpU NEPUOSUYECKOM KYNbTUBUPOBAHUM.

9. OcobeHHOCTU pocTa KynbTypbl NPY HENPEPBLIBHOM BbIpaLLUBaHNN.

10. MNpuHUMN xemocTaTa n TypbugocraTa.

11. Ponb BHewHMx aKToOpoB B PeErynsumm XusHegesATenbHOCTM MUKPOOPraHUM3MoB, 3aKOH
MUHMMYMa.

12. BnvsHue xmmmyeckmx BeLlecTB Ha BUOCUHTETUYECKNE CBONCTBA MUKPOOPraHN3MOB.

13. BnnsiHue 6uonornyeckmx akTtopoB Ha BUOCUHTETMYECKME CBOMCTBA MUKPOOPraHM3MOB.

14. ToHsATME NEPBMYHOIO U BTOPUYHOIO OBMeHa.

15. NoHATMe 0 LeHTpanbHbIX NyTsaX 0OMeHa 1 OCHOBHbIX 3Tanax meTabonuama.

16. AueTtun-KoA n nnpoBuHOrpagHasi KUCNoTa — Kak KN4eBble CoeauHeHUs MeTabonumama.

17. Katabonuam 1 aHabonuam: B3anmMocss3b 1 0COBEHHOCTN.

18. O6LMe NPMHLUUMBLI B3aNMOCBA3N METaboNNYeCcKnX NyTen.

19. LleHTpanbHble NyTW 1 KINOYEBbIE COEANHEHMS.

20. OcHoBHbIe acnekTbl perynsumn metabonuama.

21. OCHOBHble MEXaHN3Mbl perynsauum metabonusma.

22. [eHeTnYeCcKnin KOHTPOSb CUHTE3a dhepMeHTOB. KomnapTMeHTanuaaums.

Pazpgen 2. I'Ionyqel-me OMonornyeckn akTUBHbIX BELLECTB U OTAESIbHbIX KOMMOHEHTOB KIeTKN

1. BuocuHTed aHTUOMOTMKOB M WX pofb B oOpraHnsmMe. [-JlaktamHble, amMWHOIMMKO3UAHbIE,
TeTpauumKnmyeckune, NONIMEHoOBbIe aHTUONMOTUKN. MpUMeHeHne aHTUONOTUKOB B NULLEBOW BGUOTEXHOSOTUN.

2. buocuHTes BuTamuHOB: BuTaMuHbl rpynn B un D. KapoTtuHougpwl, ackopbuHoBas kucnora.
XapaktepncTmka NPOMbILLNEHHbIX MEeTOL0B NONyYEeHUs.

3. buocuHTes NUNMAOB M MX NPOM3BOAHbLIX: BUMOCMHTE3 HACbILWEHHbBIX U HEHACBIWEHHbIX >XUPHbIX
KUCMOT, TpMauunrnmuepuHos, occhonnnuaos, ctepomaos. Perynaumns 6uocuHTtesa.

4. BrocmHTes aMmmMHOKUCIOT 1 Bernka.

5. TpeboBaHua npegbsaBnsemMble K npoayLeHTam pepmMeHToB.

6. MNonyyeHune GakTepuanbHbIX MEKTONUTUYECKMX (hepMEHTOB.

7. Mony4eHre NPOTEONUTUYECKNX, NMNNONIUTUYECKUX U aMUNOMNUTUYECKUX (DEPMEHTOB: NPOAYLIEHTHI,
cnocobbl, NpMemsl.

8. Kapborugpasel MMKPOBHOIrO MPOUNCXOXOEHMS.

9. MynbTU3H3UMHbIE KOMNO3MLMK: CNOCODbI NONYy4YeHNs, NepCneKkTUBbl UCNONb30BaHWSA

10. AnnapatypHoe odopMMeHMe MPOLECCOB BbIAEMNEHUA M OYUCTKM HEKOTOPbIX MNPOAYKTOB
MUKPOBHOro cMHTe3a

Pazgen 3. Ucnonb3oBaHue 6poXXeHU U Apyrux npoueccoBs MmeTabonuama

1. MeToabl MuKpobHOM TpaHCHOpMaLMN OPraHNYeCKNX COeaNHEHNI

2. MukpoopraHuambl TpaHcopMUpYIoLLNE OpraHnyeckne coeMHeHns

3. Mpumepsbl TpaHchHOpMaL MK OpraHNYecknX CoOeMHEHUIN

4. Broperpagaumsa TOKCUYHBIX COEANHEHUN

5. Mukpobuonornyecknin CUHTE3 OpraHNYecKnX KUCIoT

6. OCHOBHble TEexHOMNorM4yeckne CcTaguum MOSTyYeHUs JIMMOHHOW KWUCMOTbl MUKPOOMONOrM4ecKum
cuHTe3oM. Cbipbe, BO3OyaMTENU, XMMU3M 0Opa3oBaHNs IMMOHHON KUCMNOTbI.

7. YkcycHas kucnota. Bosbyautenu, ycnoBus KynbTMBMpoBaHus. CnocoObl  MOnyyYeHus.
Mcnonb3oBaHue B pasnmyHbIX OTPacnsxX NPOMbILLAEHHOCTH

8. Chblpbe fAns nonyveHus NPOMBILLITIEHHON MOJIOYHON KMCnoThl. Bo3byguTtenu, xumuam,
NPMMEHEHNEe MOJTOYHOW KUCTOThI.

9. MacnsHas kucnota. Bo3bygutenu. Ycnosusi. Xumnam. Mcnonb3oBaHne B pasnmyHbIX OTPacnsx
NMPOMBILLIIEHHOCTMW.

LUKANA U KPUTEPUN OLEHUBAHUA
OTBETOB Ha BONPOCHI pyGeXHOro KOHTPOns

Pe3synbTaTbl KOHTPOIbHOW PaGoThl ONPeaensAoT OLEHKaMU.

OueHKy «OMIU4YHO» BbLICTABNAOT CTYAEHTY, FMyGOKO M MNPOYHO OCBOMBLUEMY TEOPETUYECKUNA W
npaKkTUYecknii matepuan aucumnnuHbl. OTBET OOMKEH BbiTb NOMMYHbIM, PAMOTHbIM. CTyAeHTY HeoBXxoaMmo
nokasaTb 3HaHWe He TONbKO OCHOBHOIO, HO M AOMOMHWUTENbHOrO MaTepuana. CTyaeHT JormkeH cBo6oaHO
CTpaBNSTLCS C MOCTaBMEHHbIMU 3a4a4amMm, NpaBuIlbHO OGOCHOBLIBATE MPUHSTHIE PELLEHMSI.

OueHKy «Xxopouwo» 3acnyXusaeT CTyAeHT, TBepao 3HaKLWWMIA NPOrpaMMHbIA MaTepuan AUCUMNIUHGI,
rpaMoTHO M MO CyWecTBy u3naralowuii ero. HeoGxoauMmo npaBUfbHO TMPUMEHSITb TEOopeTUYeckme
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MONOXEHNA MPU PELUEHUN MNPaKTUYECKUX 3afadv, BrnageTb OnpefeNieHHbIMUM HaBblkaMW U MpUeMamu KX
BbIMOJTHEHWS.

OueHKy «ydoenemeopumesibHO» NONy4YaeT CTYOeHT, KOTOpPbI MMeEeT 3HaHWS TOSNbKO OCHOBHOIO
maTtepuana, Ho He YCBOWM ero geTanu, UCMbITbiBaeT 3aTpyaHEHUS NpU pelleHun npakTuieckux 3agad. B
OTBETax Ha MOCTaBfIEHHbIE BOMPOCHI CTYAEHTOM AOMYyLIEHbl HETOYHOCTW, AaHbl HEAOCTATOUYHO NPaBUSbHbIE
hopMynNMPOBKK, HApYLLIEHa NOCNeA0BaTENbHOCTL B U3MOXEHUM NPOrpaMMHOro matepuana.

OueHka «Hey008/1emeopumMesibHO» TOBOPUT O TOM, YTO CTYAEHT He 3HaeT 3HAYUTENbHOM YacTu
mMatepuana no AMCUMNIMHe, 4ONyCKaeT CyLeCTBEHHbIe OWNOKM B OTBETAX.

3.1.5. CpeACTBa Ana I'IpOMe)KYTO'-IHOVI aTrecTauuMm nNo nToram ny4eHuma AUCUNNIINHLI

MpomexyToyHass aTtTecTauus - 9TO 3NeMeHT obpa3oBaTenbHOro npouecca, MNpPU3BaHHbIN
onpeaennTb COOTBETCTBME YPOBHS UM KAyecTBa 3HaHWI, YMEHWUIA U HaBbIKOB 0Oy4atolmxcs TpebGoBaHUsM,
yCTaHOBJIEHHbIM B paGoyelt nporpamme y4ebHOM ONCLMMIUHBI.

TECTOBbIE BOMNPOCHI
ANs NpoBeAeHUs 3aKNYMTENILHOrO TeCTUPOBaHUSA Mo pe3yribTaTaM OCBOEHMUS QUCLMUMIUHbI
Mpouepypa oueHMBaHUs

YBaxaemble CTyaeHTbI!

Mpexae Yem NPUCTYNUTL K BbINOMHEHWIO 3alaHNIn BHUMATENbHO 03HAKOMbTECH C UHCTPYKLNEN:

1. OTtBevas Ha BOMpoC C BbIOOPOM MPaBUIILHOIMO OTBETA, MpaBWIIbHbLIA, HA Baw B3rnsg, OTBET
(oTBeTbI) 06BEAMTE B KPYXKOK.

2. B 3apgaHnax oTKpbITON (POPMbI BIULWNTE OTBET B NMPOMYCK.

3. B 3agaHusx Ha COOTBETCTBUE 3anonHuTe Tabnuuy.

4. B 3agaHusix Ha NpaBurbHYO NocrnegoBaTeNbHOCTb BAMLLMTE NOPSAKOBLIN HOMEP B KBagpar.

4. Bpems Ha BbInonHeHue tecta — 30 MUHYT

5. 3a kaxgbin BepHbI oTBeT Bbl nonyyaete 1 6ann, 3a HeBepHbii — 0 GannoB. MakcumarnbsHoe
KOnM4ecTBO nony4deHHbIx 6annos 30.

XKenaem ygaun!

TecTupoBaHMe NPOBOAMTCA B NMUCbMEHHOW ¢hopme (Ha GymaxkHOM HocuTene). TecT BKM4YaeT B
cebs 30 BonpocoB. Bpemsi, oTBogumMoe Ha BbinonHeHne Tecta - 30 MuHyT. B kaxgbll BapumaHT TecTa
BKJHOYAKOTCS BOMPOCHI B CreAyHLWEM COOTHOLLEHWUW: 3aKpbiTble (OAMHOYHBbIN BbIGOp) — 25-30%, 3akpbiTbie
(MHOXecTBeHHbIV BblIbop) — 25-30%, oTkpbITble — 25-30%, Ha ynopsaoveHue n cootseTcTeme — 5-10%

Ha TecTupoBaHue BbIHOCUTCA MO 3-4 BONpOCa M3 KaXkgoro pasgena AMCUUnIivHbIL.

LUKANTA U KPUTEPUUN OLLEHUBAHUA
OTBETOB Ha TeCTOBble BONPOCHLI TECTUPOBAaHUA NO pe3ynbTaTaM OCBOEHUA AUCLMMIIUHDI

- OUeHKa «OTNMYHO» BbICTaBMseTCcA obyyatowemycsi, ecnm nonydyeHo Gonee 81% npaBuIbHbLIX
OTBETOB.

- OLUEHKa «XopoLUoy» - nonyyeHo ot 71 oo 80% npaBunbHbIX OTBETOB.

- OLIEHKa «yOOBMNEeTBOPUTENBHO» - MonyyYeHo oT 61 o 70% npaBuribHbLIX OTBETOB.

- OLIEHKa «HEeyOoBMEeTBOPUTENBHOY» - NONyYeHO MeHee 61% npaBubHBIX OTBETOB.

BnaHk TecTa
Obpasey

depgepansHoe rocygapcteeHHoe blogkeTHoe obpasoBaTeribHoe yYpexaeHue BbiCLIero
npodgeccmoHarnbHoro o6pasoBaHus

«OMcCKuI rocyaapCTBEHHbIN arpapHbIn yHuBepcuteT umenu MN.A. CtonbinuHa»

TecT no pesynbTaTaM OCBOEHUA AUCLMNIIUHBLI «HayyHble 0CHOBbI MMKPOGHOIO CUHTE3a»
[Ons ob6yyarowmxca no HanpasneHuto nogrotoBku 19.03.03 MpoAyKTbl NUTaHUA XXUBOTHOTO
NPOUCXOXKAEHUA

(ol [e] rpynna

DaTa

BapuaHT Ne 1
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1. PepMeHTbI, KOTOpPbIE BCerga MMerTCA B MUKPOOHOM KIeTKe He3aBUMCUMO OT pa3bl ee pa3BUTUS U
YCNOBUW OKpYXalollen cpeabl:

nHayumnodernbHble

KOHCTUTYTUBHbIE

KNeToYHble

NUCTWHHbIE

2. Bap6oTep — 3TO YCTPOUCTBO NpeaHasHa4YeHHoe AnA:
nogayun nutTaTenbHON cpeabl B hepmeHTep

N3MepeHnst YPOBHS XXMAKOCTU B hepmMeHTepe

nogaym Bosayxa (rasa) B oepmeHTep

cTepunusauun pepmeHTepa

oTBOAA Tenna U3 oepmeHTepa

3. dyHKUMA 3MeeBUKa 1 pybaluku B Guopeakrope:
nepemMelLnBaHue;

neHoralleHune;

aspupoBaHue;

cTepununsauus;

oxnaxpgeHue.

4. MpaBunbHan nocrnefoBaTeNIbHOCTb OCHOBHbLIX (ha3 pocTa MMKPOOPTraHU3MOB:
cTaumoHapHas casa, nar-cpasa, akcnoHeHumManbHasa dasa, haza oTMUpPaHUS
nar-cpasa, ctauMoHapHast hasa, aKCroHeHuMarnbHas gasa, gpasa oTMUpaHus
nar-cpasa, aKcnoHeHUManbHasa asa, cTaunoHapHas gasa, gpasa oTMUpaHUs

5. Ctapmsa pocTa KyNnbTypbl KIETOK, XapaKTepu3yrLasacsa 3KCNOHeHUMarnbHbIM (C BO3pacTarowmm
YCKOpPEHMEM) POCTOM YMCHa KIeTOK BO BPEMEHMU:

cTauMoHapHas dasa,

nar-cpasa,

norapugmnyeckas ¢asa,

dasa oTMUpaHus

6. YcTaHOBUTE COOTBETCTBUE MEXAY MUKPOOPraHU3MOM U NpoAyLUPYEeMOi UM OpraHUYeCcKom
KUCNoToM
YKAXUTE COOTBETCTBUE ONA KAXXOOMo HYMEPOBAHHOIO 3JNIEMEHTA 3AOAHUA

a) Lactobacterium delbrueckii 1) MonouyHas kucnota
6) Acetobacter aceti 2) YkcycHas kucnota
B) Aspergillus niger 3) JlumoHHas kucnota

4) MNponnoHoBas

5) BuHHas

7. OCHOBHbIe TpeGoBaHu s K «MaeanbHOMY» CbIpbIO ANsi NPOLECCOB MUKPOOMONOrnyeckoro CUHTesa:
YKAXWTE HE MEHEE TPEX TPEBOBAHNI

Xopolilas pacTBOPUMOCTb B BoAe,

[OJIKHO OTHOCUTBLCS K MULLIEBLIM NPOAYKTam

BbICOKasi CTOMMOCTb

HecTaHdapTHbI cocTaB

CTabUNbHOCTb NPU XpaHeHUN

[AOCTYMHOCTb

8. Mpouecc KynbTUBUPOBaAHUS MUKPOOPraHU3MoOB, B TeYEeHMEe KOTOPOro nuratefibHble BellecTBa B
cpeny OONONHUTENbLHO He BBOAATCSH, a NPOAYKTbI OOMeHa He yaansitoTCA:

nosynepnognyeckun

OTbEMHO-OJINBHOMN

nepnoguyeckmi
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HenpepbIBHbI

9. MukpoopraHusmbl, IBNAOLWMECA NPOKapuoTaMu:
OakTepun

BMPYChI

npocrenme

rpunbbl

10. Mpouecc KyNbTUBMPOBaHUA MUKPOOPraHM3MOB NMPU NOCTOAHHOM Aob6aBneHun B 6MopeakTop
cpeabl U BbIBeAEHUS TaKOro e o6bema CycneH3uu:

nonynepmoanyeckun

OTbEMHO-0MNBHOWN

nepuoanyeckni

HenpepbIBHbIN

MHOFOLMKINYECKNI

11. NMpoAaykTamMn BTOPUYHOIro MeTabonusma ABNATCA
YKAXWTE HE MEHEE ABYX HAMMEHOBAHWI
dhepMeHThbl

aHTUBUOTUKM

TOKCUHBbI

aMUHOKUCHOTbI

HyKneoTuapl

12. Annapat gnsi KynibTUBMPOBaHUS MUKPOOPraHU3MoB, B KOTOPOM NMpoOTeKaroT (pepMeHTaTUBHbIE
OMoXumMMYecKue peakumm Npyu y4acTMm XXUBbIX KINeTOK

acnuparop

dnortartop

depmeHTaTOp

aBTOKNaB

3KCTpaKTop

13. HepgocTtatok chepmeHTEepOB ¢ NOABOAOM 3HEpPrum K razoBomn dase:
CNOXHasi KOHCTPYKUMSA (Hanuume TPyLUXCS, ABMXKYLLMXCS Y3M0B)

HU3Kas aKcnnyaTauMoHHasa HagEeXHOCTb

He O4YeHb BbICOKME MAaCCOOOMEHHbIE XapaKTEPUCTUKN

BbICOKME yAerbHble 3aTpaTbl 3HEPTUN

14. OcHOBHOE NpPEenMyLLECTBO MUKPOOBUONOrn4ecKoro cnocoba nony4yeHnss amMHOKUCIIOT nepen
XUMUYECKUM:

npocTas opraHuMsaums MMKPOoOHOro NpomMsBoAcTBa

CUHTE3 OMTMYECKM YNCTbIX L-amuHoKncnoT

nornyvyeHune pauemumyeckon cmecu L- n D-ammnHokncnoTt

15. MukpoopraHusmsbl, ABRAKOLWMECA NPOAYLEeHTaMU NPU NPOMbILLIIEHHOM NMOMy4YeHUn NMNUAOB:
BOOOPOCIU

BakTepumn

OPOXOKM

nnecHeBble rpubhbl

16. 3Tan nony4yeHusi 3procTepmHa B NpOU3BOACTBEHHbIX YCNOBUSAX, OTCYTCTBYIOLUN B
TeXHonornax nonyvdyeHumda ogpyrux BuTaMmHOB!:

pa3MHOXeHWEe UCXOAHOWN KynbTypbl

hepmeHTauna

obny4deHne ynbTpadunoneToBbiMuU fiy4amu

BbICylLIMBaHUe

ynakoBKa uerfieBoro npoaykra.

17. MNpousBoacTBo BuTamMuHa B;, OCHOBaHO rnaBHbIM 06pa3oM Ha KyNbTUBUMPOBAHUU ITUX
MUWKPOOPraHN3mMoB:

NponMoOHOBOKUCHbIE BakTepun

OPOXOKM

MONOYHOKUCTIbIE BakTepuu
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nnecHeBble rpubbl

18. OCHOBHYI0 4YacTb (hepMeHTOB, NONyYaeMbIX NPOMbILLIIEHHLIM COCOOOM, COCTaBASAIOT:
rmaponasbl

TpaHchepasbl

n3omepasbl

nunasbl

19. Camoe 6onblioe konu4yecTBo (cBbiwe 70%) aHTUOMOTUKOB, BbiNyCKaeMbIX MPOMbILLNIEHHOCTbIO U
LUMPOKO NPUMEHAEMbIX, CUHTE3UPYEeTCA 3TUMU MUKPOOpPraHU3MaMm:

BakTtepumn

aKTUHOMULETbI

OPOXOKM

nrecHeBble rpuobbl

20. AKTUBHBbIN NpoLecc CUHTEe3a aHTUBMOTUKOB NpoucxoauT B 3Ty ha3sy:
meTadasa

Tponodhasa

nguodasa

aHadhasza

npodgasa

21. O6Go3Ha4YbTe oO4YepedHOCTb TEeXHOJIOFMYeCcKMX onepauurM npouecca NPOU3BOACTBA
0enkoBbIX NpenapaTtoB MUKPOOHbLIM CUHTE30M.

NOAroTOBKa CbIpbs, MPUrOTOBIEHME NUTATENbHBIX Cpes, BblaeneHne buomMacchl, Nna3mMosnma KneTok,
KynbTUBMPOBAHNE MUKPOOPraHM3MOB, CyLlka Bruomaccsl, pacoBka M ynakoBka roToBOro npenapara;

NMOAroTOBKa ChbIpbsl, MPUrOTOBMIEHME MUTATENbHbIX Cped, KyNbTUBMPOBAHWE MMWKPOOPraHWM3mOB,
nnasMonu3 KrneTok, cyllka buomaccsl, BelgeneHne 6uomaccol, hacoBka 1 ynakoBka roToBOro npenapara;

NMOAroTOBKa ChbIpbsl, MPUrOTOBMIEHME MUTATENbHbLIX Cped, KyNbTUBMPOBAHME MUKPOOPraHW3MOB,
BblAeneHne GuomMacchl, NNasMonms KrneTok, CyLlka buomMacchl, hacoBka 1 ynakoBka roToBoro npenapara;

NPUroTOBNEHNE MUTATENbHbBIX Cpen, KyNbTUBMPOBAHNE MUKPOOPraHM3MoB, BblaerneHne Guomaccsl,
NoAroTOBKa Cbipbs, MNa3MOoNn3 KIeTok, CyLlka GuomMaccsl, hbacoBka 1 ynakoBka roToBOro npenapaTa;

noaroToBka Cblpbsl, MPUrOTOBMEHME NUTATENbHLIX CPped, KynbTUBUPOBAHUE MMUKPOOPraHU3MOB,
BblAeneHne GuomMacchl, NNasMonms KneTok, CyLlka buomMaccsl, acoBka 1 ynakoBka roToBOro npenapara;

22. dunbTpbl NpeaBapuTENIbHOW OYUCTKM BO3AyXa yCTaHaBNMUBaKOT
nocne Komnpeccopa

nepen KOMNPeccopom

nepen epmeHTaTopom

nocne BnarooTaenuTens

23. BnocuHTEe3 aHTUOMOTMKOB, UCNOSIb3yeMbIX KaK JieKapCTBEeHHble BelecTBa, ycunuBaeTcs W
HacTynaeT paHblue Ha cpegax

OoraTbIX UCTOMHUKaMW a30Ta

BoraTbIX UICTOYHUKAMMK yrriepoga

BoraTbIx UCTOYHMKamMK dpocdopa

6eOHbIX NUTaTeNbHbIMY BeLLLeCTBaMU

24. JKCTpaKuus KapoTUHa U3 BbICYLLEHHON OMOMacchl OCyLLEeCTBNAETCA
NoACOMNHEeYHbIM Macriom

Ba3efIMHOBbIM MaciioM

NeTy4yMm OpraHu4ecKkMm pactsopuTenemM

pacTBOPOM LLENoYM

pacTBOPOM KUCIIOTh!

25. MNoBepXHOCTHO-aKTUBHbIE BellecTBa NPUMEHSIIOT C LierbHo:
CTUMYNSALMM pOCTa MUKPOOPraHN3MOB;

cTepunusaumuy;

neHoralleHus;

BblAENEHNS MUKPOOPraHN3MOB.

26. ins oTAeneHus Menkux 4YacTul U pasaerneHus pacTBOPOB UCNOJb3YIOT MeMBpaHHble MeToAbl
YKAXKWTE HE MEHEE TPEX TAKMX METOJOB
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ananma
ynbTpadunbTpaums
BblCannBaHue
dnoTtaums
obpaTHbIi 0OcMoC

27. AHanoramum MUTOXOHAPUM B KneTKkax 6akTepui siBNsitOTCS
MEe30COMbl

Hykrneoung

pubocomsl

NN30COMBbI

BaKyonu

28. MexaHu3m perynsiuum MUKpoOHoro metabonuama nNyTéM U3MEHEHMSI KOHLEeHTpauuu TOoro umnum
MHoro cpepmeHTa B KneTke:

YKAXKUTE [IBA BAPUAHTA OTBETA

WHAYKLMS;

penpeccus;

NHrMbuposaHne PepMeHTOB;

akTMBaums epMeHTOoB;

29. OGpa3oBaHue KapOTMHOMAOB Yy MHOIMMX MWUKPOOPraHU3MOB MPOUCXOAUT MPU oOnpeneriéHHbIX
ycnoBusx

YKAXNTE OBA HEOBXOOMMbIX YCNOBUA

UCTOLLEHME NCTOYHUKOB a30Ta B cpefe

HM3Koe 3HayeHue pH cpeapl

BbICOKasi KOHLeHTpauus pocdopa B cpeae

3aTyxaHue pocTa Guomacchl

BblCOKasi TeMnepaTypa

30. MeTop pasgeneHus BellecTB, OCHOBAHHbIN Ha NpUHLUMNAX agcopouuu:
xpomarorpadus;

cybnumaunms;

KpucTannusauus;

3KCTpaKLMs;

YCTaHOBIEHWE YPOBHS AOCTWXEHUS KaXKAbIM CTYAEHTOM Liernen u
3aga4y o6y4eHusi No AaHHON AUCUMNIIMHE, U3NIOXKEHHBIM B M.2.2
HacTodlle nporpaMmsl

Llenb npomexyToyHoOM
aTTecTauum -

dopmMa NpPOMEXYyTOYHOM

nddepeHUMpoBaHHbIN 3a4eT
aTTecTauum - AMdpepeHLIp

1) yyacTue cTyageHTa B npoueaype nonyyeHns 3avérta
OCYLLECTBIAETCH 3a CHET y4eBHOro BpeMeHu (TpygoEMKoCTH),
OTBEAEHHOIO Ha M3yYeHne AMCLMNINHDI

2) npoueaypa npoogutcs B pamkax BAPC, Ha nocnegHen Hepene

MecTo npoueaypsbl
nony4yeHus 3ayéTa B
rpachmke y4eb6HOro

npotecca cemecTpa

1) cTygeHT BbINOMHUN BCE BUAbl y4ebHon paboTsl (BkNoYas
OcHOBHbIe ycnoBusi CaMOCTOATENbHYI0) N OTYMTancs 06 nx BbINOMHEHUN B CPOKM,
NonyYeHUs CTYAEHTOM YyCTaHOBMEHHbIE rpaddnkomM y4ebHOro npowuecca no AUCUUMIYHE;
3ayéTa: 2) NpOLEN 3aKnMoYMTeNbHOE TECTUPOBAHME;

3) NoAroToBMIT NOMHOKOMMEKTHOE y4ebHoe nopTdonumo.

Mpoueaypa nony4veHus
3a4éra -
MeTtoauueckue matepmansbl, | [NpeactaeneHsl B PoHAE OLEHOYHBLIX CPpeacTB No AaHHOW y4ebHoM
onpegensowme npoueaypbl | ANCUUNINHE

OLleHNBaAHNSA 3HAHUW,
YMEHUN, HaBbIKOB:
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NUCT PACCMOTPEHWA ¥ OJOGPEHUIA

DOoHA OUSHOYNBLIX CPEACTE Y4eOHOR ANCUMNNMHBI
51.0.36 Hay4yMbie OCHOBLI MHKPOBHOro CHHTE3a
8 cocrase ONOM 19.03.01 EuoTexHonormsa

1. PaccmoTpen w oaobpes 8 xavecTee 230800 BapuanTa

@) Ha 3acesasmn obecneumsanwel npencasssHwe RR2DEeaAps! NPCIYKTOS NUTEMUR W NULEeBOoR

SuoTEXHONOMMK
nporoxon Ne 10 oy 18.05.2022 ‘
338 adenpoi, «aMa TEXH HaYKX QOUBHT -

C A Kowosanoe

|"6) Ha 33CeaaHAN METORWHECKON XOMACCHN NO HANPAENero 18,03 01 BeQTEXHONOTA
nporokon Ne § or 24.05.2022 ~

Npeaceparens MKH — 19.03.01, xaua. Texy. Hayk, A0LeNT

7

| 2. PaccMOTPeH W OO0OPeH BHEWHNM SKCNEPTOM

UW3MEHEHUA U AONOJNTHEHUA
K (poHAY OLleHOYHbIX CPeACTB Y4eOHOW ANCLMMIINHBI
B coctaBe OMNOnN

BenomocTb nameHeHUM

Cpok,
C KOTOpPOro
BBOAUTCS
N3MeHeHne

OTmeTka
00 yTBEpXaeHUU/ cornacoBaHum
Homep 1 ocHOBHOE cogepxaHue N3MEeHeHWnn
N3MEeHeHNst W/Mnn OOMNOMHEHUS pykoBoauTtens OMNOrl
WHMUMaTop
nnm
N3MeHeHnst

npegcepatens MKH
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