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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

— OLEeHKa «3a4TeHO» no pec*)epaTy npuceanBaeTCa 3a rny60Koe packpbiTne TemMbl, Ka4eCTBEHHOE
Od)OpMJ'IeHVIe pa6OTbI, coaepXxatesribHOCTb AOoKnaaa;

— OUEeHKa «He 3a4yTeHO» Nno peq)epaTy npuceBanBaeTCd 3a cnaboe 1 HenonHoe pacKkpbiTUe TEMDbI,
HECaMOCTOATENIbHOCTb W3JTIOXEHNA Matepuarna, BbiBOAbl U NpearioxXeHund, Hocdulmne oowun Xapakrep,

OTCYTCTBME HArnsgHoro npeacraBneHns paboTel M OTBETOB Ha BONPOCHI.
3.1.1.2 PekomeHpaumMm No cocTaBIeHUIO rnoccapusa

3anorom ycnewHoro OCBOEHMS OO y4ebHOW AMCUMMIMHBI SBNSIETCA OBMafeHWe CTyOEeHTOM
cneumanbHOW Hay4yHOW TepMUHOMOrMen. BaxHelwylo ponb B 9TOM MpPOLECcCe UrpaeT He ToNbKo yyebHo-
mMeToamyeckas, HO M y4ebHO-cnpaBoyHasi nMTepaTtypa, Pas3HOBMAHOCTBI KOTOPOW SBNAETCs Yy4YebHbIN
rrnoccapuin.

[moccapun — TOMKOBbIN CNOBapb MOHATUA U TEPMUHOB, YNOTPeGNAeMbIX B U3y4aemMon AUCLUMINHE
unn pasgene. [lna coctaBneHus rnoccapus no 3agaHHON TeMe HY)XKHO HaWTu MHopMauuio U3 pasHbIX
nctoyHnkoB (ceTb Internet, sHumknonegmu, npakTnyeckme nocobus, yyebHas nutepaTypa), Ulyuutb ee u
COCTaBMUTb B TETpaau B PyKONUCHOM BapuaHTe. o kaxxgon Teme coctaBuTb He meHee 10 cros.

O6wme TpeboBaHus:
1. noccapwuin COCTOUT N3 CroB, COOTBETCTBYIOLLMX TEeMaTUKe 3adaHus.
2. WNcnonbsyemble crnoBa OOMKHbl OblTb MMEHaMW CyLECTBUTENbHbIMU B UMEHMTENbHOM Nagexe
€[MHCTBEHHOro Y1cna.
3. He ponyckatotca abbpeBnaTyphbl, COKpaLLeHus.
4. Bce TeKCTbl OMKHbI ObITb HaNUcaHbl pa3dopunBo.
5. Obsi3aTeneH CnMCoK UCMOMNb3yeMOn NUTepaTyphbl.

nﬂaHI/IPOBaHI/Ie OeATEeNIbHOCTU NO COCTaBJIEHUIO ITIoCCcapuaA:

OnpegenunTb, C KAKOW Lierbio COCTaBnsAeTCs rnoccapun.

[pocMmoTpeTb U N3y4nTb MaTepuarn no Teme.

lMpogymaTb cocTaBHbIE YacTu rnoccapus.

M3yunTb AONONHUTENBHBLIM MaTepuars no Teme.

CocTaBuTb CNUCOK CII0B.

MopgobpaTtb TONKoBaHWE CROB.

MpoBepuTb opdorpaduio TeKCTa, COOTBETCTBUE HyMepaLni.

MpoaHanuanpoBaTb COCTaBNEHHbIN rOCCapuiA COrMacHO KpUTEPUSIM OLLeHUBaHMS.
OdopmuTb roToBbINV rrioccapuii.

©oNoOG AN

Llkana n Kputepuun oueHnBaHusA

- 3a4yTeHO - cofepXaHWe rrnoccapusi COOTBETCTBYET 3adaHHOW Teme, MNPOCMOTPEH U M3Yy4YeH
OOMONHUTENBHBIN MaTepuan no TeMe, BolaepXaHbl Bce TpeboBaHMs kK ero 0hOpMIeHMIo;

- He 3a4TeHO - CfioBa W WX TOMKOBaHWE He COOTBETCTBYIOT 3afdaHHOW TeMe, oOHapyxuBaeTcs
CYyLLEeCTBEHHOE HeroHuMaHue nNpobremMbl, He MpaBUIbHO OMNpederieHa Lenb COCTaBMeHWUsi rrnoccapusi, He
MPOCMOTPEH W He U3y4eH AOMONHUTENbHBIA MaTepuan no Teme, BblaepaHbl He Bce TpeboBaHUsS K ero
0bOpPMIIEHNIO;

Obpaszey
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ABtoknaB (autoclave) [rpey. autos — cam u nat. clavis — k4] — repMeTuyecku
3aKpbIBaOLLMICA annapart Ans CTepunm3aunm BoasiHbIM Napom npu NoBbILLEHHOM AABEHUN 1 TeMnepaType
BbIlUE TOYKM KUMEHWs; UCMONb3yeTca AMs CTepunusaumMm XMMWYECKOM MOCyAbl, pacTBOPOB, cped, ANnd
Pasnmn4YHbIX TEXHUYECKUX Lenewn (Hanp., Ans NPONUTKN OPEBECUHbI) U T. M.

Bap6oTtep — rasopacnpegenuTtenbHoe YCTPOCTBO, NpeaHasHavyeHHble AN nodayv aspuvpyloLLero
BO3ayxa.

Fetepotpochbl (heterotrophs) [rpey. heteros — ppyron, pasHbii 1 trophe — nutaHne] —
OpraHusmbl, UCMOMb3ylOLIME AMs CBOEro NUTaHWUsSi FTOTOBbIE OpraHn4eckme coeauHeHust (yrnesoapl, 6enku,
Xupbl, @ Takke MeTaH, yrnesogopoabl HedTn u ap.) K retepotpodam OTHOCATCS YENOBEK, BCE XXMBOTHbIE,
HEKOTOpble pacTeHus, rpPUbbI, APOXKMN U OONBLUMHCTBO BakTepuii. [eTepoTpodbl UrpatoT BEAYLLYHO pOIib NpKU
pasnoXeHnn opraHn4eckux octaHkoB. MNMogaBnstowee 6ONbLUMHCTBO reTepoTpOOB. NOMyYaoT SHEPTUIO 3a
CYEeT OKUCINTENbHbIX NPOLIECCOB.

Opoxokn  (yeast) - BHeTakCOHOMMYECKas rpynmna OOHOKMETOYHbIX rpuboB,  yTpaTUBLUMX
MULEenWanbHOe CTPOEHWE B CBS3UM C MNEpPexodoM K OOUTaHUI0O B KUOKMX W NONyXuakmx 6oraTbix
OpraHn4yeckuMm BeLlecTBoM cybeTpaTax; oobeamHaeT okono 1500 BMOOB, OTHOCALLMXCS K ackomuueTam W
6asnamomumueTam.

MHpayumpoBaHHbIM  MyTareHe3 (induced mutagenesis) [nat. inductio — HaBegeHue,
BO3OYXxaeHue; naT. mutatio — n3MeHeHue 1 rped. genesis — MpoucxoxaeHme, pasBntme] — NCKYCCTBEHHOE
MOBbILIEHWE YaCTOTbl MyTaLuy C MOMOLLIbIO Pa3MINYHbIX MyTareHoB

Knetka-npoayueHT (producer cell) [naT. producentis — npousBoaswun, cosgawowmn] —
GakTepmanbHas unu aykapuoTudeckas kretka, npogyuupyowias B 60MnblMX KONMYecTBax onpeneneHHoe
Guonorndecku aktmHoe coeguHenune. K.-n. MoxeT 6biTb NMPUPOAHON KNeTkow (Hanp., B-numdoumntel — K.-n.
anbda-uHTepdepoHa) WM KNeTKoW, KINOHUPOBAHHOW Mocne TpaHcdekumm unm TpaHcdopMaumm u
copgepxalen pekOMOWHAHTHBIN BEKTOP 3KCMPEeCcCun C reHom, MpOAYKT KOTOporo oHa npowussoguT. K.-n.
nucnonb3yetca B OUOTEXHOMOTMMYECKON MPOMBILUNEHHOCTN ANA  MNONyYeHns OMOnorMyeckn akTUBHbBIX
COEeAVHEHUN, UCMBITLIBAKOTCA Pa3nunyHblie BapyaHTbl K.-N. Ang nx npMMeHeHns B KNETOYHOM Tepanum

Nar-cpasza pocra (lag growth phase) [aHrn. lag — MeaneHHO TaWMTbCH, 3a4epXKnBaTLCA U rpeuy.
phasis — nosiBneHne] — nepBOHaYanbHbIN Nepuog B pocTe BakTepmanbHOM KynbTypbl NOCne ee nocesa,
XapakTepusyloLmncsa TemM, 4to baktepum yBenuumMBaloTCca B pa3Mepax, HO He pa3MHOXalTcsa. ITOT nepuos
MOXHO paccmaTpuBaTb Kak Bpemsi aganTauMv MUKPOOPraHM3MOB K HOBbIM YCIOBMSAM, BKMOYaoLee
WHAYKLMIO (DEPMEHTOB, a Takke CuHTE3 1 cbopky pubocom. MpoaomkuTenbHOCTb J1.-¢h.p. 3aBUCUT rMaBHbIM
obpa3oM OT BoO3pacTa MOCEBHOro Matepuana (MHOKynsTa) GakTepui M npewecTBOBaBLUMX YCIOBUM
KynbTUBMPOBaHUS Ecnu MHOKYNAT B3AT M3 CTapon KynbTypbl (B CTauMOHapHOW dase pocTta), To bakrepusam
Heobx0AMMO Bpems Afs aganTauuy K HOBbIM YCMOBUSM. ECAM UCTOYHWMKM SHEpruu un yrnepoga B HOBOW
cpefe oTNMyalTCa OT UMEBLLUMXCH B NpeALlecTBYOLWEN KyrbType, TO agantauus K HOBbIM YCNOBUAM MOXET
notpeboBaTtb CHHTE3a HOBbIX (EPMEHTOB, B KOTOpbIX paHee He Obino HeobxogumocTtu. Jl.-d.p.
npeaLwecTByeT aKCNOHEHLUansHon (norapmmmyeckon) dase pocra.

MukpoGHbIN aHTaroHu3am (microbial antagonism) [rpey. mikros — manbein, maneHskun n bios —
XWU3Hb; rpey. antagonisma — cnop, 6opbba] — yrHeTeHne pocTta OAHOro Mmkpoba ApyrMm, ogHa M3 opm
B3aMMOOTHOLLEHNA MeXAy MUKPOOpraHuamamu B accoumauunsax. AHTaroOHUCTUYECKMe CBOWCTBA NPUCYLLU
MHOMMM MOYBEHHbIM CMOPOBBIM W THUIOCTHbIM 6GakTepusm, akTuHomuuetTam, rpubam (6asuganbHbiM,
cymyaTbiM 1 Ap.). MexaHn3m aHTaroHMCTUYECKOro AeCTBUSS MUKPODOB MOXET BbiTb CBA3aH C pasnuMyHbIMU
npu4MHamun: obpa3oBaHNEM TOKCUYECKMX NPOAYKTOB MeTabonnsma, aHTMOUOTHKOB.

HenpepbiBHass c¢epmeHTauua (continuous fermentation) [mat. fermentum — 3akBacka] —
KynNbTUBUPOBaHNE MWKPOOPraHU3MOB UMW KINETOK Mpu HenpepbiBHOM Ao6aBneHun B GuopeakTop cpeabl u
BbiBEEHUS1 Takoro >xe obbema cycneH3un. H.dp. cos3gaetr Haubonee 6GnaronpusiTHble YCNOBWUS Ans
MOBbILIEHHOTO BbIX04a MUKPOGHOW BrMomacchl 1 NpoayKToB Mx MeTabonusma.

OTbemMHO-gONEBHasA KynbTypa, nepuoguyeckass Kynbtypa (batch culture) [naT. cultus —
BO3dernbiBaHne, obpabaTtbiBaHne] — 3akpbiTas cuctema KynbTypbl MUKPOOPraHM3ma UM CyCrieH3umn KneTok
CO crneunduyeckuMm TUNOM NUTaTENbHbIX BELECTB, TemnepaTtypbl, AaBfeHUs W aspauuu, pacTylias
OrpaHM4YEeHHOEe Bpems OO0 MOMHOrMo WUCMOMb30BaHWUA BCeX NPOAYKTOB nuTaHus. O.-4.K. NPOTMBOMOSIOXHA
HenpepbIBHOW KynbType
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MeHoraweHue ycTpaHeHUe nMeHbl, obpasylencs npyu MNPOMbLILMEHHOM  KyNbTUBMPOBAHUMU
aspobHbIX  MuKpoopraHuamoB. OcCyLLeCcTBASETCA C  MNOMOLLb  MOBEPXHOCTHO—AKTUBHbBIX  BELLECTB,
nobaBnsieMbix B OuopeakTop (KMBOTHblIE U pacTuUTenbHble >Xupbl, cuHTeTndeckue [1AB), a Takke
pasMelleHmemM B pepMeHTepax pasnmyHbIX YCTPONCTB AN ralleHus NeHbl, OCHOBaHHbIX Ha MEXaHUYECKOM,
yNbTPa3ByKOBOM ¥ Ap. BO3AENCTBUSIX Ha Hee.

Pubocomsbi (ribosomes) [aHrn. ribo(se) — pubosa, oT nepectaHoBkMm GykB B aHrn. arabinose —
apabuHo3a u rped. soma — Teno] — menkue (okono 20 HM) cdepuyeckue BHYTPUKMNETOYHbIE YacTuubl
(opraHomgpl), cogepawmecs B uuMTONNasMe, KOTOpble NPeACTaBNsAlT cobown puBOHyKneonpoTengHble
KOMMNIIEKCbl, MOCTPOEHHbIE M3 ABYX cybbeauHuy: Gonblion u manon. B coctaB cybGbeavHuy BXOaAaT
pnbocomMHble PHK 1 pubocomHble 6enkn. ®PyHKUMA pubOCOMBI 3akmoyaeTcs B y3HaBaHUN TPeXOYKBEHHbIX
kogoHoB MPHK, conoctaBneHnm nm cOOTBETCTBYIOLLMX aMUHOKUCIIOT U MPUCOEANHEHUN 3TUX aMUHOKUCIOT
K pacTyLen benkosown uenu. [iBurasce Baonb monekynsl MPHK, pubocoma pacnosHaeT KOAOH 3a KOOOHOM U
CHTEe3upyeT 6enok B COOTBETCTBMM C UH(popMaLmen, 3anoxeHHon B monekyne MPHK. Pnbocomsl BnepBble
obHapyxeHbl C MOMOLLBIO 3NeKTpoHHOro mukpockona [. Manage B 1955 r. (HoGeneBckaa npemus 3a 1974
r.). TepmuH «Pubocombl» npegnoxeH P. Pobeptcom B 1958 r.

Cy6cTpar (substrate) [nart. substratum — nogctunka, nogknagka] — 1) npegmeT Mnu BELLECTBO,
Ha KOTOPOM OBUTAalOT XXMBOTHBIE, PACTEHUSI, MMKPOOPTraHN3Mbl UMW OTAENbHbIE KNeTkn. C. HA3eMHON XN3HU
cnyxuT no4sa, C. ona opraHnaMoB 6eHToca — rpyHT Bogoema, C. Anst nnaHKToHa — Tonwa sogbl, C. ans
MUKPOOPraHn3moB aspobuocdepbl — aTmocdepHas Bnara (TymaH) U TBepable aspo3onu (nbinb), C. ans
MUKPOOPraHM3MoB, pacTyLux B KynbType, — nuTaTenbHasi cpefa; NoYBEHHbIE U MOA3EMHbIE OpPraHu3Mbl
obuTalT HEMocpeacTBEHHO B MO4YBE, MaTepuHckon nopoge unm mx C. cnyxaT noA3emHble BoAbl; 2)
BELLECTBO, Ha KOTOPOe AeNCTBYeT (DEPMEHT B XOA4E XMMUYECKOro NpeBpaLLeHnst (Hanp., kpaxmarn siBnsieTcs
C. ans amunasbl CrtoHbI).

Typ6upocTar (turbidostat) [nat. turbid(us) — MyTHbIN 1 rpey. stat(ikos) —ocTaHaBnuBatoWmi] —
yCTaHOBKa Sl HEMPEepbIBHOMO FOMOFEHHOr0 KynbTUBUPOBAHMST MUKPOOPraHU3MOB U KynbTyp KIEeTOK, B
KOTOPOM MNMOTHOCTb OMOMaccbl NOAAEPXKMBAETCA Ha  OMpedeneHHOM  YpOBHE C  MOMOLLbHO
HedeNnoMeTPUPYIOLLLEro YCTPOMCTBA, PErYNMPYOLLEr0 CKOPOCTb NOAayn CBEXeW cpedbl M MOCTENEHHOrO
yaaneHus n3bbitka 6uomaccel. [Npu 3aceBe B T. CMELIAHHON KyNbTypbl MUKPOOPraHM3MOB aBTOMATUYECKU
oTbupaeTcsa Hanbonee GbICTpOpaCTYLLMIA BUA.

®daza 3amegneHHoro pocta (phase of growth declining) [rpey. phasis — nosBneHne] — dasa
3aMenieHns UM yYMeHbLUEeHWS CKOPOCTW AeneHus KrneTok B OakrtepuanbHOW KynbType B pesynbTate
UCTOLLEHUS KynbTypanbHOW cpedbl, MOBbIWEHNSA MAOTHOCTU BakTepuin 1 HakonneHus S40BUTbIX NPOAYKTOB
meTtabonuama. @.3.p. cnegyeTt 3a norapudmuydeckon ason pocTta, nepexogsd 3ateM B MakCMMaribHYH
cTaumoHapHyto pady, Korga 4vmcno Jensiyxcsa KNeToK paBHO 4Yucny nornbatrolmx, B norapmdMU4eckyto
dasy rmbenu, korga NOCTOSAHHO YMEHbLUAETCH YUCMO KNEeTOK, M, HakoHeu, B ¢hady npucnocobneHus, mnm
KOHEYHYI0 CTaumoHapHyto hasy, Koraa Mexay YMCroM Aenswmxcsa n normbaroLwmnx KneTok ycTaHaBnuBaeTcs
paBHOBECUE MPU CaMOW HU3KOW YUCITEHHOCTU KINETOYHON NONynsaunm.

3.1.1.3 PekomeHaauum nNo BbINOJIHEHMIO KOHTPOJIbLHON PaboThbl

KoHTponbHasi pabota sBnseTca ogHMM K3 obsA3aTenbHbIX BWMOOB 33aJaHWiA, nNpeanaraembix
CTYOEeHTaM 3a04HOro OTAENEHUsl, OCBauBalLWMM 0OpasoBaTenbHyld MporpaMmy BbICLIEro 0O6pa3oBaHus.
Llenb koHTponbHOM paboTbl — ccopMMpoBaTb YMEHWE MOMb30BaTbCA HAy4yHOM W METOLMYECKOW
nuTepaTypon, CamoCTOSATENBHO aHanNU3npoBaThb €e, n3naratb U3y4eHHbIN MaTtepuan B NMCbMEHHOM BuJe.

B npouecce HanucaHus KOHTPONbHOM paboTbl AOMKHbI ObITh peLleHbl crieaylLme 3adaqu:

- pacwmpeHne n cuctemaTusauns TEOPETUYECKNX 3HAHWI;

- pa3BuTUE CMOCOBHOCTY NPaBUNBHO M FPaMOTHO u3naraTe CBOW MbICIW;

- YCTaHOBMEHWE YPOBHS 3HAHWUIN CTYOEHTOB;

- BbiSIBIEHWE YMEHUSI NPUMEHATb TeopeTUYeCcKne 3HaHMs s peLleHns oTAeNbHbIX BONPOCOB;

- bopMmnpoOBaHMEe yMEHN NpaBubHO 0PopMNSATb paboTy;

- BbISIBMIEHNE KOMMSIEKCA WCTOYMHMKOB Hay4YHOW nuTepaTypbl Mo Teme paboTbl, NpoBeAeHWe ero
n3yvyeHus;

- 0606LieHne cobpaHHOro MaTepuana M aprymMeHTupoBaHHas OPMYNMPOBKA CaMOCTOATESbHbIX
BbIBOAOB N0 TEMe paboThl.

KoHTponbHass paboTta 4BMsieTCA  MTOTOM  CaMOCTOATENIbHOM  TEOPETMYECKOW  MOArOTOBKM
obyyarowerocs. OHa npegcrtaBnseT cobon KpaTKoe U3MNOoXeHWe maTepuana Bcex pas3genioB AVCLUMMIIUHGILL
Obwwme meToaMYECKME pEKOMEHZAAUUW MO WU3YYEHMIO OTAENbHbIX pa3fenoB AWCUWMIUHBI cogepxaTcs B
MeToanyeckux ykasaHUAX MO OCBOeHUIO Yy4yeOGHon paucumnnudbl B1.0.36 HayyHble OCHOBBI
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MMKPOOHOro cuHTe3a, ABMSALUXCS NpunoxeHnem paboyern nporpaMmmbl ANCUUNNUHBI «Hay4HbIE OCHOBBI
MMWKPOBOHOro cuHTesa». KOHCNekT He06Xo0aAMMO MMETb Ha 3aHATUSX BO BpeMs 3k3aMeHaumnoHHon ceccumn. OH
NMOMOXeT oOnpedenuTb, HAcKOMbKO MOMHO W MpaBWibHO YCBOEH MaTtepuan, u 6ygetr CchnyxuTb
BCMOMOraTenbHbIM NocobvemM B MOArOTOBKE K ayOUTOPHbIM 3aHATMAM. O6a3atenbHo crieqyeT 3anoMuHaTh
cneumanbHy0 TEPMUHOMOTUIO.

C uenblo BbIACHEHMS CaMOCTOSATENbHOCTU BbINOMHEHUSA paboTbl M MMyOUHLI YCBOEHWS MaTtepuana
npenogaBaTenb MPOBOAMT 3alLMTy KOHTPOIbHOW paboTbl. Popma 3alimTbl KOHTPOMbHOW paboThbl YCTHast
(cobecepoBaHue).

CTyOeHTbl, BbINOMHMBLUME KAYEeCTBEHHO KOHTPONbHY0 paboTy, npowedwme cobecenoBaHue,
oTpaboTaBLUMe NPaKTUYECKME 3aHATUSA U NpoLlelne 3aKknioYnTeNnbHOEe TECTUPOBAHME NOMNy4aloT 3a4€T.

O6wue TpeboBaHUA K 0(hOPMIIEHNIO KOHTPOSIbHOW paboThl

KoHTponbHas paboTta pomkHa ObITb HanucaHa OT pyku B TeTpagu. CTpaHuubl OOMKHbI ObiTb
NPOHYMEepOBaHbl U UMETb MOMs He MeHee ABYX CaHTUMETPOB AN 3aMevaHuln npenogaBartens. TekcT
paboTbl JOJMKEH BbITb HAMMCaH Hay4HbIM CTUNEM C cObnaeHneM Bcex npasun opdorpadum, CMHTakcumcea,
NyHKTyaumn. [na Hero osmkHbl ObITb MPUCYLLK NIOrMKa, OO bEKTUBHOCTL, TOYHOCTb, ACHOCTb, M BMECTE C TEM,
KpaTKOCTb M3noxeHusi. B pabote 06a3aTenbHO AOMKHbI ObITb NPeAcTaBneHbl PUCYHKM (annapaTypbl  Ans
npouecca epmeHTauun, Ans BblAENeHUsl U NOMyYeHus rOTOBOro NpoAaykTta u Aap.), Tabnuubl 1 CXembl
(0bOOLLIEHHaAn TexHomnornyeckas cxema npouecca MWMKPOOHOro CUHTE3a; Krnaccudukauusa npoLeccoB
OrocuHTEe3a) 1 T.4., YTO CNOCOBCTBYET 3aKpenfeHno AaHHOro yyebHoro marepuvana.

LUKAIA U KPUTEPUM OLIEHNBAHUA

— OLEHKa «3a4TeHO» MO KOHTPOMbHOWM paGoTe MpucBavBaeTCs 3a PacKpbiTUE TEMbI, KAYeCTBEHHOe
ocbopmneHne paboTbl, BrageHne nNpegmMeToM, JIOMVKY M MNocneAoBaTeNbHOCTh U3NOXKEHUS MaTepuana
nokasaHHble Ha cobeceoBaHWU;

— OLeHKa «He 3a4TeHo» Mo paboTe BbICTaBMsIETCs, ecnn oby4alolMiics He CMOr BCECTOPOHHEe
pacKpbITb TEOPETUYECKOe CoAepXKaHne TeMbl, HECAMOCTOSTENBHOCTb U3NIOXKEHUA MaTepuana, HebpexHoe
ocbopMneHne paboTbl;

3.1.2. BOMNPOCbI

Ans npoBeAeHUs BXOAHOIO KOHTpons
Bonpoc Ne1
HanmeHbwMMKn bopmMamm KMBOM MaTepumn ABNAIOTCA:
1. BPOXKN;
2. BUpYCHhI;
3. bakTepuu;
4. npocTenwuue;
5. nnecHeB.ble rpubsl;

Bonpoc Ne2
Tun B3auMOOTHOLUEHMI MeXAYy MUKPOOPraHM3mMaMu, Npu KOTOPOM OAUH OPraHU3M XXUBET 3a CYET
ApYroro, NpuYnHsAs emy Bpea:

. NapasnTu3m
. @HTaroHM3m

. CUHEpPrU3M

. MyTyanuam

. KOMMeHCcanmsm

A wWN -

Bonpoc Ne3
Mpouecc okUCcNeHns conen amMmmuaka B CONM a30THOM KUCIOTbI Ha3biBaeTCA:

1. HUTpUrKaumen;
2. amMOHudUKaLmen;
3. oeHnTpudnkaunen;
4. BpoxeHnem;

Bonpoc Ne4
CTpyKTypa, oTCyTCTBYHOLLaA B rPMOHOM KNneTke:

1. annapat Nonboxu;
2. KNneTo4yHas CTeHKa;
3. MuTOXOHAPUN;
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4.BaKyosb;
5. Hykneoug;

Bonpoc Ne5
Bakrepuodaros HE ncnonn3yrot gns:

1. npodhnnakTMkn MHPEKLUNOHHBbIX BonesHen;
2. N3roTOBMEHMUS KUCITOMOIOYHBIX MPOAYKTOB;
3. OMarHOCTUKM MHAEKUMOHHBLIX BonesHen;

4. OYUCTKM CTOYHbIX BOS;

Bonpoc Ne6
OnpegenuTte NpU3HaK, XapakTepHbI AN NPOKaPUOTUYECKOWN KIeTKU:

1. oTCcyTCTBME AA4pA, OTFPAHUYEHHOrO OT UMTOoNNasmbl ABOMHON MeMbpaHon;
2. HanMune MUTOXOHOPWIA;

3. Hanuume Gornee ogHON XPOMOCOMBI;

4. oTCcyTCTBME NENTUAOIMMNKAHA;

Bonpoc Ne7
Katabonusm — 3T1o npouecc:

1. pacnaga opraHU4ecKknx BELLECTB
2. 3anacaHnsi OpraHN4eCcKnx BeLLeCcTB
3. yaBoeHusa monekyn AHK

4. cMHTEe3a OpraHNYecKnx BeLLecTB

Bonpoc Ne8
BakTtepuu no TMnNy AbixaHUs Nnoapa3fensAlTCcA Ha:

1. aBTOTPOCPOB U reTepoTpodhoB;
2. a3poboB 1 aHa3poboB;
3. Me30unnoB 1 NCMXpPogunnos;

Bonpoc Ne9
Bup nuweBapeHuns, xapakTepHbIN Ans 6akTepui:

. BHEKIIETOYHOE;

. MONOCTHOE;

. IPUCTEHOYHOE;

. BHYTPUKIETOYHOE;

AWN -

Bonpoc Ne10
MuKpoopraHusmbl, HyXXaarLmecs AnA AbixaHusi B CBO6G04HOM Kucnopoge, Ha3biBarTCA:

1. Tepmocdomnamu;
2. rannodgunamu;
3. aspobamuy;

4. aHaspobamu;

Bonpoc Ne11
XUMHUYECKMMU INeMeHTamMun GenKkoB ABNSOTCS:

1. ¥Yrnepopg
dTop
Kanbuun
Kucnopoa
Bogopoa
AsoTt
Hatpun
MapraHey,
Kanun

©CONTA~WN
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Bonpoc Ne12
OKucnuTenbHO-BOCCTAaHOBUTESbHbIE peakuuu Katanm3mpyroT CbepMEHTbI, OTHOCHALWMNECH K Knaccy:

. oKcugopeaykTasbl
. TpaHcgepasbl

. rmgponasbl

. Nnasbl

. U3omepasbl

. nvrasel (CMHTETa3bl)

OO WN -

Bonpoc Ne13
BaxHeNWMnMM XMMMUYECKUMUN 3NeMeHTaMu (opraHoreHHbIMU), npeo6naaarowmmMm B KneTkax
MMUKPOOPraHU3MoB SIBNSAKOTCSA:

1. yrnepog, cepa, ocdop, Kncrnopog;
2. yrnepog, Kucrnopog, Bogopos, asor;
3. Kkucnopoga, Meab, UUHK, Kanbuun;,

4. xenes30, a3oT, HATPUI, Kanum;

Bonpoc Ne14
Han6onee BaXHbI KOMMOHEHT KJIIETOMHOM CTEHKU BaKTepui:

1. MypewuH;

2. XUTUH;

3. uennwonosa;
4. kpaxman,

Bonpoc Ne15
Mo oTHOLWeHMIO K TeMnepaType MUKPOOPraHM3MOB YCINOBHO NoapasfenstoT Ha:

1. a9pobbl, aHa3apobbI, MUKPOA3POUILI;

2. ncnxpodunel, Mesodunibl, Tepmoduns;
3. aumpgodwunbl, ankanogunbl, HENTPOUIbI;
4. aBTOoTpOdbI, MEeTaTpOdbI, NapaTpodbl

Bonpoc Ne16
MeToabl XpaHeHusi, HanpaBfieHHble Ha MNPUOCTAaHOBJIEHME XWU3HeOeATeNbHOCTU MUKPOO6oB B
npoayKTax, OCHOBaHbl Ha NPUHLMUNAX:

1. 6no3sa

2. aHabwnosa
3. abunosa

4. cumbuosa

Bonpoc Ne17
YpaBHeHMe CMUPTOBOro OpoXXeHUs:

1. CeH1,06 — 2CH;CHOHCOOH + Q
2. CgH1,06 — 2CH;CH,OH+2CO, + Q
3. C¢H1,06 — CH3CH,CH,COOH+2CO; + 2H,+ Q

Bonpoc Ne18
CTpykTypa, BCTpeyarwlLllasaca He BO BceX 6akTepuanbHbIX KreTKax:

. KNeToYHas CTeHKa;

. uuTonnasma;

. konbueBas monekyna OHK;
. pubocoma;

. kKancyna;

AR WN -

Bonpoc Ne19
OHeprusa cosHe4YHOro cBeTa nNpeobpasyeTcs B XMMUYECKYI0 B NpoLecce:

15



1. XemocuHTe3a
2. BpoxeHus

3. ObIXxaHusi

4. pboTocuHTE3a

Bonpoc Ne20
®depmMeHTbl, NOCTOAHHO NPUCYTCTBYIOLIME B KIleTKe, HE3aBUCUMO OT YCINOBUM €€ CYyLeCTBOBaHUSA U
Hanuyus Katanusampyemoro cyocrTpara:

1. aHOobepmeHThI
2. UHOYKTUBHBbIE;

3. KohepMEeHTHI;

4. KOHCTUTYTUBHBbIE;

Wkanbl n Kputepmun oueHKun
OTBEeTOB Ha TeCTOBbLIe BONMPOCbLI BXOAHOI0O KOHTpPONA:

- OLleHKa «3a4TeHo» BbicTaBnseTcs obyyatowemycs, ecnu nonyyeHo ot 61 4o 100% npaBuibHbIX OTBETOB.
- OLleHKa «He 3a4TeHO» - MoJy4eHo MeHee 61% npaBUMbHbIX OTBETOB.

3.1.3 CpeacTBa Ans TEKyLero KOHTpons

BOMPOCHI
ANl CaMOCTOATENBHOrO U3yYeHUs TeMbl
«Mony4yeHne aHTMGNOTUKOB»

1. OO6pasoBaHue aHTMOMOTMKOB B MPOMBILUSIEHHbIX YCMOBUSIX (@aHTMOMOTMKKM, ob6pasyemble
GakTepusiMu; aHTMOMOTMKN, OBpasyemble akTMHOMULETaMMU; aHTUOMOTMKKN, 0Bpasyemble MULENMANbHLIMU
rpubamu);

2. MyTn noBbILLEHMS BUOCUHTE3a aHTUONOTUKOB MUKPOOPraHM3Mamu;

3. MpoMbIwnNeHHoe nonyvyeHne aHTMBMOTHKOB;

BOMPOCHI
AnNsi CaMOCTOATENbHOIo U3y4eHUs1 TeMbl
«MonyyeHune kapoTMHONOOB»

. BuocnHTes kapotnHonaos;
. Ycnosust 06pa3oBaHust KAPOTMHONAOB MUKPOOPraHn3mMamu;
. MpoayueHTbl U NPOMBILLIIEHHOE NoMy4YeHne KapoTMHONAOB;

WN -

BONMPOCbHI
Ana caMoCcToATesNIbHOro U3y4eHms TemMbl
«MonyyeHune ru66epenyIMHOB U ankanongoB»

1. NpoayueHTbl M NPOMbILLNIEHHOE NonyyYeHne rmbbepennuHoB,
2. MpoAayueHTbl U NPOMBILLIIEHHOE MoMyYeHne ankanonaos;

BOIMNPOCHI
ANSA CaMOCTOATENIbHOIO U3y4YeHUsl TeMbl
«Mukpo6uonormyecknit CUHTE3 HYKIeoTMAOBY

=

. HyKﬂeOTMLI,bI N nX Npon3BoaHble MI/IKp06HOFO NMPONCXOXOEHUA;
2. OcobeHHoCTH MMKpOGMOJ’IOFW—IECKOFO CUHTE3a HYKINeoTnaos,

OBLLUUA ANTOPUTM
CaMOCTOSAITENIbHOroO U3y4YeHUsi TeMbl
1) O3HaKOMUTLCS C PpEKOMEHOO0BAHHOM Y4eOHOM NUTEpaTypO U ANEKTPOHHBIMU pecypcamm o Teme

2) Ha 370l OCHOBE COCTaBUTb PA3BEPHYTLIN NNaH N3NOXEHUS TEMbI
3) OdhopMuUTb OTUETHBIV MaTepran B BUAE KOHCMeKTa
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4) MNMpepgocTaBuTb OTYETHLIA MaTepuan npenogaBaTernto.
5) OTBETMTbL Ha BOMNPOCHI KOHTPOSBbHON PaboThl.

LWkana n Kputepuun oueHMBaHUA CaMOCTOATESNIbHOIo U3y4eHns TeMbl:

MakcumanbHylo OTMETKY CTYAEHT NnosydaeT, ecnn: o6CTOSATENBHO C AOCTAaTOYHOW MOSTHOTOM M3naraeT
COOTBETCTBYIOLLYIO TeMyY; AaeT npaBuribHble (POPMYNUPOBKKU, TOUHbIE ONpeaeneHns, NOHATUA TEPMUHOB,
npaBunbHO OTBEYaET Ha AONOMHUTENbHbLIE BONPOCHI Npenogasartens, uMeLwme Lenbio BbIACHUTb CTeNeHb
NMOHMMaHWSA CTYAEHTOM AaHHOro Matepuana.

UeTBEPKY NonyyaeT CTyOeHT, ecnu: HenonHo (He meHee 70 % OT MOMHOro), HO NPAaBUMNBHO U3NOXEHO
3afiaHue; Npu M3noxeHun 6oinn gonyuieHsl 1-2 HeCcyLecTBEHHbIE OLIMOKKN, KOTOPbIE OH UCNpaBMseT nocne
3amMevaHus npenogasartens; AaeT npaBurbHble (POPMYNUPOBKU, TOUHbIE ONpeaeneHusl, NOHATUS TEPMUHOB;
MoXeT 0OocHOBaTb CBOW OTBET, MNPMBECTM HeoOXoOUMblE MNPUMEpPbI; MPaBWNbHO OTBEYaeT Ha
OOMONHUTENbHbIE BOMPOCHI MpenojaBaTternsi, UMeKLNe Lenblo BbIICHUTb CTENeHb NOHMMaHUs CTyOeHTOM
OaHHOro MaTtepwvana.

TpoViky CTyOeHT nonyyaet, ecnu: HenonHo (He meHee 50 % OT MOMHOrO), HO MPaBWUIIbHO U3MOXEHO
3agaHvie; Npy UsnoxeHun gonyweHa 1 cywecTBeHHas olwunbKa; 3HAeT U MOHUMAET OCHOBHbIE MOMOXEHWS
OaHHOW TEeMbl, HO [OMycKaeT HETOYHOCTU B (DOPMYITMPOBKW MOHATMI; u3naraeT BbINOMHEHWE 3afaHus
HeJOCTaTO4YHO JIOMMYHO U NOCneAoBaTENbHO; 3aTPyAHAETCA NpM OTBETAX Ha BOMPOCHI NpenoaaBaTens.

[BoViky CTygoeHT nonyyaet, ecnu: HenonHo (meHee 50 % OT MNOMHOrO) M3MOXEHO 3ajaHue; npu
N3noxeHnn Obiny AONyLLEHbl CYLLEeCTBEHHbIE OLLIMDKMN.

BONPOCHI
ANs CaMonoAroToBKU K NPakTUYeCKUM 3aHATUAM

B npouecce noarotoBkM K 3aHATUIO CTYyAEHT U3ydaeT npencrtaBrieHHble HUXXe BOMPOChbl MO TEMaM.
Ha saHaTtun CTyOEeHT OEeMOHCTpupyeT CBOU 3HaAaHUA MO U3y4YEeHHbIM BOMpocaM B d)opme YCTHOro orBeTa.
I'Ipep,c:TaBnﬂeT TE3UCHbIN KOHCMNEKT.

Tema 1. KneTo4yHble CTEHKU MUKPOOPraHM3mMoB

1. B3anMocBs3b KNETOYHbIX CTPYKTYP U UX PYHKLMM Ha NpuMepe GakTepuansHOM KNeTKu.

2. KnetouyHble cTeHkn OakTtepun. MakpomonekynspHas oOpraHuM3aumst KreTOYHbIX CTEHOK
rPaMnonoXnTenbHbIX U rpamoTpuLaTenbHbIX GakTepui.

3. Xuimnyeckuii coctaB. lNMenTngornmkaH (MypeuH): cTpoeHne n 6nocmHTes. PyHKUMM MypenHa.

4. TenxoeBble W NUMNOTENXOEBbIE KWUCMNOTbI, NuURononucaxapuabsl W NMNONPOTEUHbI: CTPOEHWE W
dyHKUMN.

5. ®yHKLMN N BMOXMMUYECKME CBONCTBA KNETOYHbIX CTEHOK DakTepui.

6. Baktepum 06e3 KNETOYHbIX CTEHOK M C OCODEHHOCTAMU CTPOEHUS KIETOYHbIX CTEHOK:
npoTonnacTbl, cdeponnactbl, L-bopmbl, NNaHKTOMULUETHI, Xnamuamn u ap. OTnuuntensHble 0cobeHHOCTH
KNETOYHbIX CTEHOK apxen (NceBooMypenHOBLIE, reTepononucaxapyaHble, rMUKONpPoOTEMHOBLIE U DENKOBbLIE).
S-cnown BakTepun: CTpoeHne, XMMUYECKUA COCTaB, CBOMCTBA, (PYHKLMW 1M NpakTUYecKkoe 3Ha4YeHune.

7. Kancynbl, 4Yexnbl U CNM3UCTbIE CNOW: CpaBHWUTENbHas XapakTepucTuka, CTpoeHue, yHKLUK,
pacnpocTpaHeHHOCTb. NMpakTuyeckoe 3HaYeHne aK3ononucaxapuaos, CAM3UCTBIX CMOEB U kancyn bakrepuin
B MeAMLUUHE 1 NULWEBON NPOMbILLNIEHHOCTU. MeToapl BbISIBNEHWS Kancyn 6akrepui.

8. MoBEepXHOCTHbIE OpraHensbl: WWUMbl, LENII0COMbl, 9KCTpauenionsgpHble ra3oBble GanmoHb.
®umbpumn (MWK, BOPCUHKM): pacnpoCTpPaHEHHOCTb, Knaccudukaums, CTpoeHne, yHKLUN.

Tema 2. MeMbpaHbl MMKPOOHbIX KIETOK

1. OnemeHTapHas MembpaHa, €e XMMMUYECKUA COCTaB W MaKpPOMOIEKYMNspHas oOpraHusauus.
OcobeHHoCTM CcTpoeHnst membpaH OakTepunm u apxer. OYHKUUKU OTAENbHBbIX KOMMOHEHTOB MeMOpaHbI.
OcHoBHble cBoicTBa GuomembpaH.

2. HapyxHas MemOpaHa, uwuTOnnasMaTudeckas MembpaHa W BHyTpuuuTONIasmaTmyeckue
MembpaHbI: pacnpoCTpaHEHHOCTb U hyHKLMN.

3. MembpaHHble 06pa3oBaHNs: ME30COMbI, XPOMOCOMbI. PYHKLIMN MeMBPaHHbIX 06pa3oBaHu.

4. YyacTve umTonnasmaTnyeckon membpaHbl MPOKapuoT B pasnmyHbiX MeTabonmyecknx npoueccax.

5. TpaHcnopTHas dyHkuns membpaH. W3bupaTenbHas nNpOHMLAEMOCTb (MOMyNpOHULAEMOCTb)
MembpaH. AKTMBHbIN 1 NAacCUBHbIV BUAblI TpaHcnopTta. Auddysunsa npoctas u obnerdyeHHasi, o0CMocC.

6. OHepreTuyeckas yHkumMa membpaH (MembpaHHoe doccopunupoBaHue). VICTOUYHUKN 3HEPruu.
OHepreTndeckue pecypcbl. ObLas xapakTepucTuka aHepreTU4ecknx npoueccoB. [lepeHoC aneKTPOHOB Kak
CYTb 9HepreTuyeckmnx npoueccos. [OHOPbI M akuenTopbl 3NeKTPOHOB. OCHOBHbIE TUMbl 3HEPrETUYECKOTO
mMeTabonuama npokapuoT.
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7. ATO® kak yHuBepcanbHasi popmMa XMMMUYECKOW 3Heprum B KrneTke. CnocoObl NOnyyYeHns aHeprum
npokapuotamu: OGpoxeHue, oTocumHTE3, ObixaHue. MembpaHHoe un cybeTpaTHoe dhocdopunmpoBaHme.
PasHoBuagHocTM MembpaHHoro doccopunmnpoBanus. OkucnutensHoe gpochopunmpoBaHme.

Tema 3. Benku MMKpoopraHmsmMoB

1. BenokcuHTesnpyoLwWwmi annapat 6akTepmansHON KNETKM.

2. Pubocombl, kak @yHKUMOHamNbHbIE Hykneonpoteuabl. Pasmepbl n  Mopdonorusa pubocom.
CTtpykTypa 1 coctaB pubocom.

3. PubocomaneHble PHK 1 6enkvn manoi n 6onbLion cydbeauHuy,. dopmupoBaHme pubocom B KreTke.
O6wme npeacraBneHnst o PyHKUMN pubocom B kreTke. OCOBEHHOCTN CTPOeHUs pubocoM apxemn.

Tema 4. HykneMHoBbI€ KUCIOTbI

1. Kak npoucxoauT OWOCMHTE3 HYKMNEMHOBBLIX KUCMOT Y MWKPOOPraHmM3MoB? YTO  cCnyxuT
npeawecteeHHnkamu PHK 1 JHK? Kakne coeguMHeHnss y4acTBYHOT B CUHTE3€ MOHOHYKNEOTUAOB?

2. Kakne dyHKUMMN BbINOMHAOT HYKIENHOBbIE KUCMNOTbI B MUKPOBHON knetke? OTnuyalTcs N OHM OT
DYHKUMIA HYKNENHOBbLIX KMCAOT B KNETKax XMBOTHOIO NPONCXOXAEHNA?

3. KakoBo obLiee KOnmM4eCcTBO HYKIENHOBBLIX KUCNOT B MUKPOBHOW KNneTke, OTYEro OHO 3aBUCUT?

4. MeTtoabl aHanm3a HYKMEWHOBbLIX KMUCMOT C MOMOLLbLIO KOTOPbIX MOMy4YalT AaHHble O reHotune
MUKPOOPraHn3moB.

5. B kakOM COCTOSIHMM HAXOAUTCA XPOMAaTMH B MUKPOBHOW KneTke Ha pasHbiX CTagusix eé passutma?

Tema 5. YrneBoabl MUKPOOHbLIX KNeTOK

1. Kak npoucxogut 6MOCHMHTE3 YyrNeBoAOB B MUKPOOHON KreTke?

2. ®yHKUMKM YyrNeBogoB B MUKPODHOWM KreTKe.

3. Kakne cdbepMeHTbl y4acTBYHOT B YrNeBOAHOM 0OMeHe?

4. Yem otnnyaeTtcs poToCcMHTES Yy 3ENEHBIX 1 NYPMNypPHbLIX 6akTepuii 0T 3TOro npouecca y pacTeHuin?
5. BHYTpU- 1 BHEKNETOYHbIE MUKPOOHbLIE NONMcaxapuapl.

Tema 6. Jlunnabl MUKPOOPraHM3MoB

1. B kaKknx oTpacnsax NpOMbILLIIEHHOCTU MOXHO UCMOMb30BaTh NUNUALI MUKPOOPraHU3MOB?

2. Kakve MUKpOOpraHuambl SBNAKTCA MPOAYLEHTaMy B OCHOBHOM MPOCTbIX NUNWAOB, a Kakne —
CITOXKHbIX?

3. OxapakTepuaynte ctagum obpasoBaHust MMNNAOB Y OPOXOKEN — OCHOBHbIX NPOAYLLEHTOB NMMNUAO0B.

4. KakoB cocTaB NUNMOoB CUHTE3NPYEMbIX DakTepUAMMN?

5. Kakune Buabl Opoxoken HasblBaOT «KUPOBbLIMUY UMW NTIUNNOHBIMA?

Tema 7. Nonudocdathbl

1. ®yHKUMKM nonmdocdaToB B kneTkax bakTepui, APOXOKEN, dKUBOTHBIX.

2. YyacTne BbICOKOMOMEKYNApHbIX nonudgocdaToB B MeTabonmMyeckon M CTPYKTYPHOW perynsauuu
obmeHa BellecTB.

3. Kak HasbiBalOTCH rpaHynbl, HakanuBaloLMecs B KneTkax MUKPOOPraHu3MOB, KOTOpble codepxaT
nonudgocdatbl?

Tema 8. MuHepanbHble BellecTBa U Boaa

1. KakoBO cogepxaHne MuHeparnbHbIX BELLECTB B KneTkax MUKPOOPraHM3moB?

2. Ponb pasnuyHbiXx MuWHepanbHbIX BeLleCTB B OOMeHe BeLllecTB MUKPOOHOM kneTku (docdop,
HaTPWI, Kanun, MarHun, cepa, XXeneso, xXnop; kobanbT, MapraHew, Megb, XpOM, LIHK, MONMOAEH).

3. 3HayeHne BOAbl B XKN3HEOEATENbHOCTU KINETKN.

4. CopepxaHme cBoboaHOM BOAbI B KIETKE MOXET U3MEHATLCA B 3aBMCUMOCTU OT YCIIOBMI BHELUHEN
cpeabl, hU3NONOrMYecKkoro COCTosHMS KNeTku, ee Bo3pacta. Npueeaute npumMepsl.

Tema 9. BuoTexHonorusa opraHMYeCKMX KUCNoT
1. lMoyemy  opraHuyeckme  KUCHOTHI, NnonyyYyeHHble  MUKPOBMOMOrMYECKUM  CUHTE3OM,
npeanoyTUTernibHee WCMosb3oBaTb B MULWEBON  MPOMBIWNEHHOCTN, YEM  KUCIOTbl,  MOMy4YeHHble

OpraHN4yeCckUM CUHTE30M?
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2. Kakne MUKpOOpraHuambl ABMSKTCA NPpOoAyLEeHTaMN YKCYCHOW KUCMOTbI?
3. [llepeuncnute ToBapHble POPMblI YKCYCHOM KUCIOTbl. Yem OTnmn4yarTCca TeXHONOrm nonyyvyeHus
pasnun4yHbIX TOBapHbIX hopm?
Tema 10. NMonyyeHne aMmMHOKUCNOT
1. NpoMbILLINEHHOE NPOM3BOACTBO aMUHOKMCHOT.
2. MykpoopraH1ambl — NPOAYLEHTbl aMUHOKMCHOT.
3. Npon3BoaCcTBO NU3NHa.
4. MNony4eHne rmyTaMmMHOBON K-Tbl, aprMHMHA, FNyTaMuHa, TPEOHMHA, NPONUHa.
5. MpownseoacTeo TpunTodhaHa B NPOMBbILLIEHHbIX MacLuTabax.

Tema 11. TexHonorusa chepMeHTHbIX NpenapaToB

1. ®epMeHTbI, Nosy4aemble NPOMBLILLIIEHHBIM CMOCOBOM, UX NPUMEHEHWEe
2. [NyBUHHBIN MeToq KyNbTUBMPOBaHWS NPoAYyLEHTOB (DEPMEHTOB
3. MoBEePXHOCTHBI METOA KYNbTUBUMPOBAHUS NPOAYLIEHTOB (DEPMEHTOB

LUKANA N KPUTEPUM OLIEHUBAHUA
CaMonoAroToBKU NO TeMaM NPakTU4YeCKNX 3aHATUN

- OUEHKa «3ayYmeHOo» BbICTaBMNSETCH, €CN 0BGyJaoWMNCcsl HA OCHOBE CaMOCTOSITENBHO U3YYEHHOTO
maTepuana CMOr BCECTOPOHHE PacKpbITb TEOPETUYECKOE COEePXaHne TEMbI.

- OlUeHKa «He 3a4meHO» BbICTABNSETCS, €Cnu obyvalolminca HeakkypaTHO OOPMUI OTHETHBI
mMaTepuan Ha OCHOBE CaMOCTOSTENIbHO W3YYEHHOrO MaTtepuarna, He CMOr BCECTOPOHHE pacKpbiTb
TEOPETUYECKOE COAEPKAHUE TEMBI.

BOMNPOCHI
Ans caMonoAroToBKU K NabopaToOpHbIM 3aHATUAM

Tema 1. CnuptoBoe GpoxeHue

. UTO NoHMMaIOT NoA HaKOMUTENBHOW KyNbTypOW MUKPOOPraHU3mMoB?
. XapaKTepucTrka OpOXKeBbIX rpnuboB.

. MpuroToBneHne npenapara «pasfasBneHHas Kanns».

. MpuroToBneHne UKCMpOBaHHOTO, OKpaLLEHHOro npenaparTa.

. Oxapakrepuayite cnmpToBOE BpoXeEHMe.

A WNPF

Tema 2. MacnsiHokucnoe 6poxeHue

. O6Lan xapakTep1cTka MacnsHOKUCTIbIX GakTepui.
. YUTo noHMmaloT nog TepMmMHOM «oBnuratHble aHaspobbi».
. MpusHakn macnsiHOKUCIOro GpoXeHusl.

WN =

Tema 3. YkcycHokucnoe 6poxeHue

. ObLwas xapakTepucTnka yKCyCHOKMCIbIX BaKkTepun.
. XUMU3M YKCYCHOKMUCIOro B6poxeHus.

N —

Tema 4. Mono4Hokucnoe bpoxeHue
1. B 4ém 3akniovaetrcda oTnnyne romMoepMEHTATUBHOIO MOJSIOYHOKUCIIOTO OpoXeHus ot
reTepodepMeHTaTUBHOro?
2. Bo3byguTtenun MonoYHOKNCIIOro BpoXeHus.

Tema 5. Vlsyqel-wle KynbTyp MUKpOOpraHmamoB—npoayueHToB 6uonornyeckn aKkTUBHbIX BeLecCTB,
ncnonb3yemMbiX B nuweBon 6MOTEXHOMOrnK.

1. OOwasa xapaktepucTnka OakTepuin - MPOAYLEHTOB OMOMOrMYeckn akTMBHbBIX BELLECTB.
TpeboBaHus, NpeabaBNAeMble K MPOMbILLIIEHHBIM LTaMMaMm.
2. O6waga xapakrepucTtuka rpmbos - npoayLLeHTOB GUONOrMYECKN aKTUBHbIX BELLECTB.

Tema 6. BbisiBneHue KNeToYHbIX CTPYKTYP MUKPOOPraHU3mMoB
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1. CTpoeHue W YHKUMM KNETOYHOM CTEHKM W UMTonnasMaTuyecko MembGpaHbl. Cnocobbl
oOHapyxeHus 0bonoYkn y 6akTepui.

2. Okpacka no 'pamy, TexHUKa, HasHadeHne. OTNNYMA rpamoTpULaTeNbHbLIX U FPaMNONOXUTENbHbIX
GakTepuii.

Tema 7. O6HapykeHne B MMKPOOPraHM3Max BHYTPUKITETOUYHbIX BKITOYEeHUN

1. Yto npeacraBnsAT cO60M BHYTPUKNETOUHbIE BKITHOYEHUA?
2. ®yHKUUSA BHYTPUKIIETOYHBIX BKMIOYEHUA MUKPOOPraHNU3MOB.
3. ['paHynbl BONOTMHA, XapaKTepucTuka, MeTod OKpacku.

Tema 8. BoifiBneHne aHAOCNOP MUKPOOPraHU3MoB

1. Cnopoobpa3soBaHue y 6akTepuin, METOObI OKPACKK Crnop.
2. HasHaueHwne cnop y 6aktepui.

Tema 9. MeToabl KONMMYECTBEHHOIO yyeTa MUKpoopraHmmoB

1. Lenb n knaccmdukaumsi METOAOB KOMMMYECTBEHHOIO yYyeTa MUKPOOPraHM3MoB.

2. CylHOCTb 1 aTanbl HEMOCPEACTBEHHOMO noAcyeTa KrneTok nog Mukpockonom. Kamepbl opsieBa.
MeTtog BuHorpagckoro-bpuaa.

3. CywHOCTb 1 3Tanbl MeToaa cyeTa KONOHWUIA.

4. CywHocTb W 3Tanbl MeToga NpedesibHbIX pasBeneHwuin. ocrneaoBaTenbHOCTL OMpedeneHuns
Hanbonee BeposATHOro Yncra MmkpoboB no Tabnuuam Mak-Kpean.

5. CoBpeMeHHble MeToabl KONTMYECTBEHHOMO y4eTa MUKPOOPraHU3MOB.

Tema 10. O6pazoBaHMe aHTUOUMOTUKOB MUKPOOPraHM3Mamm

1. OcHOBHbIe NpoAyLEeHTbl aHTUBUOTUKOB.
2. NpegHasHavyeHe aHTUBUOTUKOB B Npupoae

LUKAINA U KPUTEPUN OLLIEHUBAHUA

- OLeHKa «3a4ymeHo» BbICTaBMAETCS, €Cnn 0By4aloLmMNCcs Ha OCHOBE CaMOCTOATENbHO U3Y4EHHOTO
mMaTepuana cMor BCECTOPOHHE PacKpbITb TEOpPETUYECKoe cogepXaHue TeMbl. 3HaeT TeopeTn4Heckne OCHOBBI
nabopaTopHbIX UCCneaoBaHUN.

- OLIeHKa «He 3a4YmeHo» BbICTaBMNseTCH, eCnv 06y4aloLnNCs HeakkypaTHO 0OPMM OTHETHBIN MaTepuan
Ha OCHOBE CaMOCTOATENIbHO U3y4EeHHOro maTtepuana, He CMOr BCECTOPOHHE PacKpbITb TEOPETUYECKOoe
cogepxaHue TeMbl. He 3HaeT TeopeTnyeckmx OCHOB NTabopaTopHbIX UCCIEeA0BaHWUN.

3.1. 4. CpeactBa ans pyb6exxHoOro KoHTpons

BOMPOCHI
OIS NOAroTOBKU K KOHTPOJbHOM paboTe

Paspgen 1. Hay4yHble OCHOBbI MMKPOGMONOrMYECKOM TEXHONOIMU (BMOTEXHOOIMN)

. CTapuu n KMHeTUKa pocTa MUKPOOPraHN3moB.
. Cbipbe 1 cocTaB nuTaTenbHbIX cpeq Ansa 6BnoTexHONorM4yeckoro NnpoM3BoAcTBa.
. Cnocobbl KynbTUBMPOBaHNS MUKPOOPraHU3MOB: TBepAodasHbIn, XnakodasHbIn.
. CnocoObl KynbTUBMPOBaHNS MUKPOOPraHNU3MOB: MEPUOANYECKNIA, HEMPEPBIBHbIN.
. AnnapaTypa u ycTponcTBa 4519 KyNbTUBMPOBaHUS MUKPOOPraHM3MOB.
. TunoBble cxembl MPON3BOACTBA MUKPOBHbBIX METabonNnToB.
. OCHOBHbIE NMpMeMbl KOHTPONSA MPOLLECCOB CMHTE3a.
. 3aKOHOMEPHOCTN pocTa MUKPOOPraHN3MOB MPU NEPUOANYECKOM KyNbTUBUPOBAHUN.
. OcobeHHoCTW pocTa KynbTypbl NPU HEMPEPLIBHOM BbipalLMBaHWUN.
10. MNpuHUMn xemocTaTa n TypbugocraTa.
11. Ponb BHewWwHMX GakTopoB B pPerynsaumn XusHeaeAaTernbHOCTM MUKPOOPraHUM3MoB, 3aKOH
MUHUMYMa.

O©CoOoO~NOOOPDWN-=-
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12. BnnsiHne XMMM4YecKkunx BeLLecTB Ha BUOCUHTETMYECKME CBOMCTBA MUKPOOPraHU3MOB.

13. BnnsiHue 6uonornyeckmx akTopoB Ha BUOCUHTETMYECKME CBOMCTBA MUKPOOPraHM3MOB.
14. TloHsATME NEPBUYHOIO 1 BTOPUYHOIO obMmeHa.

15. MoHATHeE 0 ueHTpanbHbIX NyTAX 0OMeHa U OCHOBHBIX 3Tanax Metabonunsma.

16. AueTun-KoA v nnpoBrHOrpagHas KUcnoTa — Kak KrtoyeBble coeguHeHns metabonnsma.
17. Katabonuam n aHabonuam: B3aMmMocBsidab 1 0COBEHHOCTH.

18. ObLme NpUHUUMBLI B3aNMOCBA3N MeTabonnyecknx nyTen.

19. LleHTpanbHble NyTU 1 KMNOYEBble COeANHEHUS.

20. OcHoBHble acnekTbl perynsaumm metabonuama.

21. OCHOBHblEe MeXaHU3Mbl perynsauum metabonusma.

22. ['eHeTMYEeCKNIN KOHTPONb CUHTE3a hepMeHTOB. KomnapTmeHTanusaums.

Paspen 2. nOﬂy‘-leHVIe OMonornyeckn aKkTUBHbIX BeLWEeCTB U OTAENbHbIX KOMMOHEHTOB KNEeTKU

1. BrocuHTes aHTUBUOTMKOB M WX POoNb B OpraHusme. [-JlakTamHble, aMUHOMMWKO3UOHbIE,
TeTpauuknuyeckune, NnonmeHoBble aHTUBUOTUKK. [puMeHeHne aHTMBMOTUKOB B NULLEBOM BMOTEXHONOIUK.

2. buocuHTe3 BuTamMunHOB: BuUTaMuHbl rpynn B n D. KapoTuHougpl, ackopObuHoBas kucnora.
XapaktepucTika NPOMbILLSIEHHBIX METOL0B NONyYEHMUSI.

3. buocuHTe3 NUNMAOB N UX NPOU3BOLHbLIX: BMOCMHTE3 HACLILEHHBIX U HEHACBILWEHHbIX >XUPHbIX
KUCMOT, TpMauunrnuuepuHos, pocchonnnuaos, ctepomaos. Perynauns GuocuHTtesa.

4. BnocrHTe3 aMMHOKUCIIOT M Berka.

5. TpeboBaHusa npegbsaBnsiemble K NpoayLeHTam hepMeHTOoB.

6. MNony4eHune BakTepranbHbIX NEKTONMUTUYECKUX (DEPMEHTOB.

7. MNonyyeHne NPOTEONNTUYECKNX, NMUNOMNTUYECKUX N aMUMONUTUYECKNX (DEPMEHTOB: NPOAYLIEHTHI,
cnocobbl, Npuemsbl.

8. Kap6orugpasbl MMKPOBHOIO MPOUCXOXAEHUS.

9. MynbTU3H3NMHbBIE KOMNO3ULMK: CNOCO6LI NONMYyYeHUs, MEPCNEKTUBbI UCMOSNb30BaHNS

10. AnnapaTypHoe oOOpMIeHNEe MPOLECCOB BbIAENEHUS U OYUCTKM HEKOTOPbIX MPOAYKTOB
MUKPOBHOro cMHTE3a

Pazpnen 3. UIcnonb3oBaHue 6GpoXeHUn n apyrux npoueccoB metabonmsma

1. MeToabl MMKpoBHOW TpaHcdopMaLMn OpraHUYeCKUX CoOeaMHEHWNN

2. MukpoopraHusmbl TpaHCHOPMUPYIOLLNE OpraHnyecKkne coeanHeHus

3. MNpumMepbl TpaHCcHOpPMaLMK OpraHUYeckux coeanHeHnn

4. buogerpagauns TOKCUYHbIX COeANHEHNI

5. MrKkpoBuronornyeckmin CUHTE3 OpPraHNYeCcKNX KUCIOT

6. OCHOBHble TEXHONOrM4yeckne cragumn MONyYEeHUS JIMMOHHOW KUCMOTbl MWUKPOOMONOrM4ecKumM
cvHTe3oM. Cbipbe, BO3OyanTEnn, XumMmam obpa3oBaHns IMMOHHOWN KUCNOThI.

7. YkcycHas kucnota. BosGyautenu, ycnoBus KynbTuBUpoBaHMs. CnocoObl  MOnyyYeHus.
Mcnonb3oBaHWe B pasnnyHbIX OTpacnsax NpOMbILLIEHHOCTH

8. Chblpbe Onsg nonyvyeHus NPOMBILLIIEHHONW MOSIOYHOW KUCMOThl. Bos3byautenu, xvumuam,
npUMeHeHne MOMNOYHON KUCNOThI.

9. MacnsHas kucnota. Bo3bygutenu. Ycnosusi. Xumnam. Mcnonb3oBaHue B pasnmyHbIX OTpacnsx
NPOMbILLIIEHHOCTH.

LUKANA U KPUTEPUN OLEHUBAHUA
OTBETOB Ha BONMPOCHI Py6eXXHOro KOHTpons
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PesynbTaTbl KOHTPONLHOWM PaboThl ONPeaenstoT OLEHKaMU.

OueHKy «OmiuyYyHO» BbLICTABNAKT CTYOEHTY, rny6oko M MPOYHO OCBOMBLUEMY TEOPETUYECKMIA W
npakTU4eckuin Matepuan amcumnnnmHel. OTBET JOSMKEH ObITb NOrMYHBLIM, FPAaMOTHbLIM. CTyAeHTY HeobxoanMmo
nokasaTb 3HaHWME He TONMbKO OCHOBHOIMO, HO M AOMONHUTENBHOTrO Matepuana. CTyaeHT gomkeH cBob6oaHO
CNpaBnATbLCS C NOCTaBMNEHHbIMY 3a4a4amu, NPaBUbHO 0OOCHOBLIBATbL NMPUHSITHIE PELLEHWS.

OUueHKy «xopoLwo» 3acnyxnBaeT CTYAeHT, TBepAo 3HaLWMUA NporpaMMHbI MaTepuan AUCUMUMIUHDI,
rpamMoTHO M MO CcywecTBy Wusnaratlowmii ero. HeoGxoaumo npaBUIIbHO MNPUMEHATb TeopeTudeckue
MONOXEHNS MPU PEeLUeHNM MpPaKTUYecKUx 3agad, BrageTb OnpedenieHHbIMM HaBblkaMW U MpuemMamm Kx
BbIMOSTHEHWS.

OueHky «ydoernemeopumesibHO» TNOSly4aeT CTYAEHT, KOTOPbIA MMEET 3HAHUS TONbKO OCHOBHOMO
maTtepuana, Ho He YCBOWM ero geTanu, UCMbITbiBaeT 3aTpyaHEeHUs Npu pelleHun npakTuyeckux 3agad. B
OTBETax Ha MocTaBfieHHblE BOMPOCHI CTYAEHTOM AOMYyLLEHbl HETOYHOCTU, AaHbl HE4OCTAaTOYHO NpPaBUMbHbIE
(hOpMYNUPOBKK, HApYLLEHA NOCeA0BaTENbHOCTL B U3MOXEHWUN NPOrpaMMHOro MaTepuana.

OueHka «Hey008/1emeopuUMmMesibHO» TOBOPUT O TOM, YTO CTYAEHT He 3HaeT 3HaYUTENbHOM 4acTu
mMaTtepvana no AUCUMNNUHE, AONYCKaeT CYLECTBEHHbIE OLWMOKM B OTBETAX.

3.1.5. CpepcTBa AN NPOMEeXyTOYHOW aTTecTauum No MToram UsyYeHus AMCUUNNMUHDbI

lMpomexyToyHaa aTTecTauua - 3TO 3neMeHT obpasoBaTenbHOro mnpouecca, MNpPU3BaHHbLIN
onpenenuTb COOTBETCTBME YPOBHS M KayecTBa 3HAHWW, YMEHWA M HaBbIKOB Obyyalolmxcs TpeboBaHusM,
yCTaHOBMEHHbIM B paboyen nporpamMmme y4ebHon AMCLMNMANHLI.

TECTOBBbIE BOMNPOCHI
ANs NpoBefeHUs 3aKNYMTENILHOrO TeCTUPOBaHUSA Mo pe3yribTaTaM OCBOEHUSI BUCLUMIUHbI
Mpouepypa oueHMBaHUs

YBaxaemble CTyaeHTbI!

Mpexge Yem NPUCTYNNUTb K BbINOMHEHNIO 3a4aHWA BHUMaTENIbHO O3HAKOMbLTECH C UHCTPYKLUNEN:

1. OtBevass Ha BOMPOC C BbIGOPOM MNPAaBUIBLHOIO OTBETA, MPaBWIbHbLIN, Ha Baw B3rnsg, OTBeT
(oTBeTbI) 0O6BEMTE B KPYXKOK.

2. B 3apaHuax oTKpbITON (bopMbl BNULINTE OTBET B NPOMYCK.

3. B 3agaHunax Ha cooTBETCTBME 3anonHuTe Tabnuuy.

4. B 3apgaHusIxX Ha npaBurbHYO NocregoBaTeNlbHOCTb BMULLIMTE MOPSAKOBLIA HOMEP B KBagpar.

4. Bpems Ha BblnonHeHne tecta — 30 MUHYT

5. 3a kaxabi BepHbl oTBeT Bbl monydaete 1 6ann, 3a HeBepHbih — 0 Gannos. MakcumarnbHoe
KOnM4eCcTBO nony4veHHbIx 6annos 30.

YKenaem ygauu!

TecTupoBaHue NpoBOAMTCA B NUCbMEHHOW ¢hopme (Ha BymaxHOM HocuTene). TecT Bkm4vaeT B
cebsa 30 BonpocoB. Bpems, otBogMMOe Ha BbinonHeHve Tecta - 30 mMuHyT. B kaxgbln 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 TtecTnpoBaHue BbiHOCUTCS MO 3-4 BONpOCa U3 Kaxaoro pasaena ANCUMNIuHLI.

LWKANA N KPUTEPUUN OLLIEHUBAHUA
OTBETOB Ha TeCTOBble BOMPOChI TECTUPOBaHNA NO pe3ynbTaTaM OCBOEHUSA AUCLUNIIUHbI

- OuUeHKa «OTNMYHO» BbICTaBnseTcs obyvawlwemycs, ecnm nonydyeHo 6onee 81% npaBuIbHbIX
OTBETOB.

- OL|EHKa «XOpOoLLO» - nony4yeHo oT 71 no 80% npaBunbHbIX OTBETOB.

- OLiEHKa «YL4OBIIETBOPUTENBHOY» - NonyyeHo oT 61 o 70% npaBunbHbIX OTBETOB.

- OLlEHKa «HeyOoBnNeTBOPUTENBHOY - NoNydeHo MeHee 61% npaBuibHbIX OTBETOB.

BnaHk TecTa
Obpasey

depepanbHOe rocygapcTBeHHOE GLoMKeTHOE 06pa3oBaTeribHOE yUpeXaeHe BbICLLEro
npocpeccuoHansHoro o6pasoBaHms

«OMCKMIN rocyaapCTBEHHbIN arpapHbi yHuBepcuteT umenun MN.A. CtonbinuHa»
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TecT no pesynbTaTaM OCBOEHUA AUCLMNNUHBLI «HayyHble 0CHOBbI MUKPOGHOrO CUHTE3a»
[na o6yyarowmxca no HanpasneHuto nogrotoBkn 19.03.03 MpoAyKTbl NUTAaHUA XXUBOTHOrO
NPOUCXOXAEHUA

(o]l [e] rpynna

Dara

BapuaHT Ne 1

1. ®epmMeHTbI, KOTOpbIe BCerga MMerTcs B MMKPOOHOM KNneTke He3aBUCUMO OT ha3bl ee pa3BUTUA U
YCNOBUW OKpYXalolluen cpeabl:

nHayLmbenbHble

KOHCTUTYTUBHbIE

KNeToYHble

NCTWHHbIE

2. Bap6oTep — 3TO YCTPOUCTBO NpeagHa3Ha4YeHHoe AnA:
nogauun nutaTenbHON cpeapbl B hepMeHTep

N3MepeHNs YPOBHS XMAKOCTU B (hbepmeHTepe

nogadv Bosayxa (rasa) B pepmMeHTep

cTepvnusauun depmeHTepa

oTBOAa Tenna us depmeHTepa

3. dyHKUMA 3MeeBUKa U pyballku B GuopeakTope:
nepemeLLIMBaHue;

neHoralleHue;

a3pMpPOBaHVE;

cTepunusauus;

oxnaxmgeHwue.

4. NpaBunbHasa nocnenoBaTeNbHOCTb OCHOBHbIX (ha3 pocTa MMKPOOPraHU3MOB:
cTauuoHapHas dasa, nar-gpasa, aKkcnoHeHumaneHasa asa, dasa oTMMpaHus
nar-gpasa, ctaumMoHapHas asa, akcnoHeHumansHas asa, pasa oTMmpaHus
nar-gasa, aKcrnoHeHumanbHas dasa, ctauynoHapHasa dasa, dpasa oTMUpaHus

5. Ctagusa pocTta KynbTypbl KIeTOK, XapaKTepu3yoLasacs 3KCNOHeHUnanbHbIM (C BO3pacTalowwmm
YCKOpPEHMEeM) POCTOM YMCIia KITeTOK BO BPEMEHMU:

cTauunoHapHas ¢asa,

nar-cpasa,

norapudgpmmnyeckas dasa,

dasza oTMUpaHus

6. YcTaHOBUTE COOTBETCTBUE MEXAY MUKPOOPraHU3MOM U NPoAyLUPYEeMO UM OpraHUYeCcKom
Kucrnortom
YKAXWUTE COOTBETCTBUWE OJ1A KAXXOOIO HYMEPOBAHHOIO 3NIEMEHTA 3A0AHUNA

a) Lactobacterium delbrueckii 1) Mono4Has kucnota
0) Acetobacter aceti 2) YKcycHas kucnota
B) Aspergillus niger 3) JlumoHHas kncrnoTta

4) MNMponuoHoBas

5) BuHHas

7. OcHOBHbIe TpebOoBaHUSA K «uaeanbHOMY» CbIPpbIO AN MPOLLECCOB MUKPOOMONOrM4YecKoro CuHTe3a:
YKAXXWUTE HE MEHEE TPEX TPEBOBAHN

XopoLuasi pacTBOPUMOCTL B BOAE,

OOJPKHO OTHOCUTBLCS K MULWEBLIM MPOAYKTaM

BbICOKass CTOMMOCTb

HecTaH4apTHbIN cocTaB

CTabuNbHOCTb NPU XpaHeHUn
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OOCTYNHOCTb

8. Mpouecc KynbTUBUPOBaAHUSA MUKPOOPraHU3MoOB, B T€YEeHMEe KOTOPOro nuratefibHble BellecTBa B
cpeny OOMONHUTENLHO He BBOAATCSH, a NPOAYKTbI OOMeHa He yaansitoTCA:

nonynepnoanyeckmmn

OTbEMHO-A0NMBHON

nepnoguyeckni

HenpepbIBHbIN

9. MukpoopraH13mbl, ABNAOLWMNECHA NPOKapMoTaMu:
BakTepun

BUPYChI

npocrenme

rpubbl

10. MNpouecc KyNnbTUBUPOBAHUSA MUKPOOPraHM3MOB NPU NOCTOAHHOM flo6aBNeHUn B GuopeakTop
cpeabl N BbiIBEOEHUS TaKOro ke o6bema cycneH3uu:

nonynepnoanyeckmn

OTbEMHO-L0MNBHOWN

nepmoanyeckun

HenpepbIBHbIN

MHOTOLUKINYECKNI

11. NMpoAaykTamMn BTOPUYHOIro meTabonusma ABNATCA
YKAXWTE HE MEHEE ABYX HAMMEHOBAHWI
depMeHTbI

aHTUOMOTUKM

TOKCUHbI

aMUHOKNCIIOTh!

HyKneoTuapl

12. Annapat AN KylbTUBUPOBaHUS MUKPOOPraHU3MoB, B KOTOPOM NpoTeKkarT )epMeHTaTUBHbIE
GuoxmMmMmnyeckne peakumm Npyu y4acTum XuUBbIX KNneTok

acnuparop

dorotaTop

depmeHTaTOop

aBTOKNaB

3KCTpaKTOop

13. HepocrtaTok hepmeHTEpPOB C NOABOAOM 3HEpPrum K razosomn cpase:
CMOXHasA KOHCTPYKUMS (Hanuymne TPyLUMXCS, ABUXKYLLUXCS Y3r0B)

HU3KaA aKkcnnyatauMoHHaa HaaeXXHOCTb

He O4YeHb BbICOKME MacCOOBMEHHbIE XapaKTepUCTUKN

BbICOKME yaellbHble 3aTpaTbl SHEPrnn

14. OcHOBHOE NpenMyLLecTBO MUKPOGUONornyeckoro cnoco6a nony4eHnss amMMHOKUCIOT nepen
XUMUYECKUM:

npocTtasi opraHu3aumsi MMKpOGHOro NpoM3BoAcTBa

CUHTE3 ONTUYECKN YUCTbIX L-aMmnHOKMCHOT

nonyvyeHune pauemumyeckon cmecu L- n D-amnHokncnoTt

15. MukpoopraHusmsl, SIBRsilOWMecs npoayLueHTaMn Npyu NPOMbILLIIEHHOM NOJTy4YeHUU NUNUAO0B:
BOAOPOCIN

GakTepun

APOXOKM

nrnecHesble rpubbI

16. dTan nony4YeHusi IprocTtepmHa B NPOU3BOACTBEHHbIX YCINOBUSX, OTCYTCTBYIOLWMUA B
TEXHONOIMAX MOoNy4YeHUsi 4Apyrmx BUTaMUHOB:

pa3MHOXeHMEe UCXOAHON KyrbTypbl

depmeHTaumns

obnyyeHne ynbTpadunoneToBbiMU nyyamm

BbICyLLUMBaHMNE
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yrnakoBKa LieneBoro npoaykra.

17. MpousBoactBo BuUTamMuHa B, ocHoOBaHO rnaBHbLIM O6pa3omM Ha KyNnbTUBUPOBAHUU 3ITUX
MUKPOOPraHU3MoB:

NPONMOHOBOKUCHIbIE DakTepun

OPOXOKM

MOJTOYHOKUCTIbIe BakTepum

nnecHesble rpnbbl

18. OCHOBHYI0 YacTb (bepMeHTOB, Nofly4YaeMbIX NPOMbILLIIEHHbIM COCOGOM, COCTaBMSAIOT:
rmgponassbl

TpaHcdepasbl

n3omepasbl

nnasbl

19. Camoe 6onbluoe konnm4yecTso (cBbiwe 70%) aHTUOMOTUKOB, BbiNyCKaeMbIX MPOMbILLNIEHHOCTbIO U
LUMPOKO NPUMEHAEMbIX, CUHTE3UPYETCA 3TUMU MUKPOOPraHU3IMamm:

bakTepumn

aKTUHOMULETDI

OPOXOKM

nnecHesble rpubbl

20. AKTUBHbIN NpoLecC CMHTe3a aHTUBGMOTUMKOB NPOUCXOAUT B 3Ty chasy:
meTadasa

Tponodhasa

nomnodasa

aHadghasa

npodasa

21. O6o3HaybTe O4YepedHOCTb TEXHONMOrMYecKMX onepauuid npouecca NPOU3BOACTBa
GenkoBbIX NpenapaToB MUKPOGHLIM CUHTE30M.

NOAroTOBKA Cbipbs, NPUrOTOBNEHME NUTaTesNbHbIX Cped, BolAeneHne Guomacchl, NnasmMonuns KneTok,
KyNbTMBUPOBaHWE MUKPOOPTraHN3MOB, CyLlka Guomacchl, hacoBka 1 ynakoBka roTOBOro npenapara;

NOAroTOBKA CbIpbsl, MPUrOTOBIIEHVWE NUTATEMbHLIX Cped, KyNbTUBUPOBaHWE MUKPOOPraHW3MOB,
nnasmonu3a KrneTok, cyllka 6uomacce!, BeleneHve Gruomacchl, hacoBka M yrnakoBka roToBoro npenapara;

MoaroToBKa Cblpbsl, MPUIOTOBIIEHWE NUTaTeNbHbLIX cpefd, KyNbTUBMPOBaHWE MUKPOOPraHW3MOB,
BblaeneHve 6MomMacchl, NNasmMonmn3 KrneTok, cyllka Guomacchl, hacoBka M yrnakoBKka roTOBOro npenapara;

NPUroTOBIIEHNE MUTATENbHLIX Cpea, KyNbTUBMPOBaHWE MUKPOOPraHW3MOB, BblaerneHne Gromacchl,
NnoAroToBKa Cblpbs, NIIA3MOSIM3 KIETOK, Cyllka Gruomacchl, hacoBka 1 yrnakoBKka roTOBOro npenapara;

MoaroToBKa Cblpbsl, MPUIOTOBIIEHWE NUTaTerNbHbIX Ccped, KyNbTUBMpPOBaHWE MUKPOOPraHW3MOB,
BblaenieHe 6MomMacchl, NNasmMosnmn3 KrneTok, cyllka 6romacchl, hacoBka M ynakoBka roToBOro npenapara;

22. PunbTpbl NpeaBapuTeNIbHOW OYUCTKM BO3Ayxa yCTaHaBNMUBaOT
nocne komnpeccopa

nepeg KOMNPeccopom

nepen depmMeHTaTopom

nocrne BnarooTaenuTens

23. bnocuHTes aHTM6MOTMKOB, UCNoJNib3yeMbIX KaK JieKapCTBeHHble BelleCTBa, yCUNUBaeTCA WU
HacTynaeT paHblue Ha cpenax

GoraTbIXx UICTOYHMKaMK asoTa

GoraTbIx UICTOYHMKaMW yriepoaa

BoraTbIx UCTOYHMKamMK docdopa

6e,qm=|x nnTaTenbHbIMU BeLleCTBaMu

24. KCTpaKLMA KapoTUHA U3 BbICYLIEHHON GUoMacchl ocyLlecTBAsAeTCA
NOACOMHEeYHbIM Macrnom

Ba3eNIMHOBLIM MacrioM

NeTy4YnMM OpraHNYecknM pacTBOPUTENEM

PacTBOPOM LLiENoYUm

pPacTBOPOM KUCTMOTHI

25. MNoBepXHOCTHO-aKTUBHbIE BelLeCTBa NPUMEHSIIOT C LieNblo:
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CTUMYNSILUM POCTa MUKPOOPTraHU3MOB;
cTepunusaumu;

neHoralleHus;

BblAesIeHNsi MUKPOOPraH1M3MOB.

26. [insa oTAeneHnA MenKux 4yacTuu, U pasgeneHnsa pacTBOPOB UCMONb3YIOT MeMOpaHHbIe MeToAbI
YKAXXWTE HE MEHEE TPEX TAKMX METOOB

ananus

ynbTpacunbTpaums

BbiCanvBaHue

dnoTtauusa

obpaTHbI ocMocC

27. AHanoramMmu MUTOXOHAPUM B KNneTKax 6akTepumn ABMASIOTCA
MEe30COMbl

Hykneoung

pnbocombl

NN30COMBI

BaKyonu

28. MexaHU3M perynsaiuum MUKpoGHOro Metabornusma NyTEM M3MEHEHUSA KOHLEHTpauuu Toro wumnu
MHoro chbepmMeHTa B KreTKe:

YKAXKUTE [IBA BAPUAHTA OTBETA

UHOYKUNS;

penpeccusi;

MHIrMGUpoBaHne pepMeHTOB;

aKTUBauUMA (PEPMEHTOB;

29. O6pa3oBaHMe KapOTMHOMAOB Yy MHOIMX MMUKPOOPraHU3MOB NpPOMCXOAUT MpPU onpenenéHHbIX
yCIoBUAX

YKAXNTE OBA HEOBXOONMbIX YCNOBUA

UCTOLLIEHNE UCTOYHUKOB a3oTa B cpeae

H13koe 3Ha4veHune pH cpeabl

BblCOKada KOHLUEeHTpauusa doccopa B cpee

3aTyxaHue pocTta bmomaccsl

BbICOKas Temneparypa

30. MeTop pasgeneHus BellecTB, OCHOBAHHbIN Ha NpUHLMNAX agcopouuu:
Xpomartorpagus;

cyonumaums;

KpucTannusauus;

3KCTpaKLMs;

YCTaHOBMEHWE YPOBHA OOCTWXKEHUSA KaXXObIM CTYAEHTOM Lienen n
3apady obydeHns No JaHHOW AUCUUNIINHE, U3MOXEHHBIM B M.2.2
HacTosWen nporpamMmsl

Llens npomMexxyTo4HoW
aTTecTauum -

dopmMa npomMexyToyHoOmn

7] epeHLMNpPOBaHHbIN 3a4eT
artTecTtauumm - AvgpepeHLnp

1) yyactue cTygeHTa B npouenype nonyyeHus 3ayéta
OCYLLECTBIAETCH 3a CHET y4eBHOro BpeMeHU (TpyaoEMKOCTH),
OTBEAEHHOIO Ha M3yYeHre QUCLUMINHBI

2) npoueaypa npoeoautca B pamkax BAPC, Ha nocnegHen Hegene

MecTo npouenypbl
nosiy4yeHus 3ayéTa B
rpacdmke y4ebHOro
npouecca

cemecTpa

1) CTygeHT BbINOMHUN BCE BUAbI y4eOHOoM paboTsl (BKNoYas
OcCHOBHbIe ycnoBusi CaMOCTOSATENbHYI0) 1 oTYnTancsa ob Mx BbINMOSTHEHUN B CPOKM,
NoJlyYeHus1 CTYAEHTOM yCTaHOBIEHHble rpadnkoM y4ebHOro npowecca no AUCUUNINHE;
3a4éra: 2) npoLwén 3aknynTensHoe TeCTupoBaHue;

3) noAroToBMI NONHOKOMMMEKTHOE y4ebHoe nopTdonumo.

Mpouenypa nonyyeHus
3ayéTa -

MeToguyeckue maTepuansbil,
onpeaensiowue npoueaypbl
OLEeHUBaHUSA 3HAHUMN,

MpeacTtaBneHbl B POHAE OLIEHOYHbBIX CPEACTB MO AaHHOW y4ebHowm
aucumnnnuHe
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| yMeHMiA, HaBLIKOB:

NUCT PACCMOTPEHWIA ¥ OQOEPEHUIA

DOoHA OUSHOYNBLIX CPEACTE YYeOHOR ANCUMNNMHBI
51.0.36 HayyHbie OCHOBLI MUKPOBHOro CHHTE3a
8 cocrase ONOM 18.03.01 EuoTexHonorms

1. PACCMOTPEH W OACDPEH B XaVECTEE HAI0BOT0 BapMaNnTa

a8) Ha 3acesasvn ODECNeYMBaOWER NPENOASEEHWE s2Deaps! NPOAYKTOS NUTEMKMR W NUWEeBsOoR
SuoTEXHONOIMH

nporoxon Ne 10 or 18.05.2022 ,
338 vadenpoi, «aMma TEXH HaYX QOUBHT ‘ = - C A Kowosanos

|"6) Ha 33CeaaHAN METORNHECKON KOMACTHN N0 HANPAENEHMo 19.03.01 BRpTEXHONOMA
npotokon Ne § o1 24.05.2022 =
NpeaceaaTens MKH — 19.03.01, xaua. Texy. Mayk, A0UeHT 7, AN Bebep
—

| 2. PaccmOTPeH W O0OPeH BHEWHNM SKCNEPTOM

UW3MEHEHUA U OONONHEHUA
K dooHAY OLIEHOYHbIX CPeACTB y4eOHOW AUCLIMNIIUHDI
B cocTtaBe OMNOMN

BenomocTb U3MeHeHUM

Cpok,
C KOTOpOro
BBOAMTCS
N3MeHeHne

OTmeTka
00 yTBEpXaeHUU/ cornacoBaHum
Homep 1 ocHOBHOE coaepxaHue N3MEeHeHWnn
N3MEHEHNST M/Unn LONOSNTHEHUSI koBoguTens OOl
A WHMUMaTop Py A -
N3MeEHEHUsI
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npegcegatens MKH
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