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1. He.]'[l/l, 3ala'ii 1 IUNIaHUPYEMBIC PE3YJIbTAaThI Oﬁy‘leHI/lﬂ o IMCIHHUIIJINHE

K OCHOBHBIM meJsIM OCBOCHUS MUCHHUIUIMHBI «OCHOBBI MHUKPOOHWOJIOTUH W
OMOTEXHOJIOTHI CJIEAYET OTHECTH:

— (opMHpOBaHUE 3HAHUN MEXAaHU3MOB BO3JICUCTBHS OMOJOTUYECKUX (PAKTOPOB
cpenbl ooutanus (OUOIOTrHYeCKUX 0OBEKTOB U MPOIYKTOB UX KHU3HEJEATEILHOCTH) Ha
YeJI0BEKa;

— MIOJITOTOBKA CTYJICHTOB K JIESITEIbHOCTU B COOTBETCTBUHU C KBATU(PUKAIIMOHHOM
xapaktepuctukoii  OakamaBpa mno HampaBiueHutro 20.03.01  «Texnocdepnas
O0e3zomacHOCTH», B  TOM  49ucie  (GOPMHPOBAHWE  YMEHHH  TPOBEICHHUS
AKCIIEPUMEHTAJIbHBIX UCCIIEA0OBAaHUN B 00J1aCTH MUKPOOUOJIOTUN U OMOTEXHOJIOTHH.

K ocHOBHBIM 3aja4yam OCBOEHUS NUCHUIUTUHBI «OCHOBBI MHKPOOUOJIOTHH U
OMOTEXHOJIOTHI CJIEIYyET OTHECTH:

— OCBOGHHE METOJIOJIOTMM W BBIOOpa METOJOB OINpEJCICHUS XapakTepa
B3aMMOJICUCTBHS OPraHU3Ma YeJIOBeKa ¢ OMOJIOTMUYECKMMHU OOBEKTaMH U MPOyKTaMU
WX KU3HEACITEILHOCTH C YUETOM CpPeJIbl OOUTAHMUS;

— METOJIOB OOHAPYKEHHUSI U MEXaHU3MbI BO3JCHCTBUSI OMOJIOTUYECKUX OOBEKTOB
U TIPOJIYKTOB MX KU3HENIEATEILHOCTH Ha YEJIOBEKa;

— OIIEHKa COCTOSIHHSI TIPUPOJHBIX OHOIIEHO30B OKpYKAIoIIeH cpeipl U HuX
WU3MEHEHUH I10]1 BO3ACUCTBUEM aHTPOIIOTCHHOU JEATEIBHOCTH.

O6yuenue mno aucuuriuHe «OCHOBBI MHUKPOOHOJOTUM W OHOTEXHOJIOTHUM
HaIpaBJICHO Ha (POPMUPOBAHKE Y O0YUAIOIIUXCS CIASAYIOIINX KOMITETCHIIHI:

Koa u HammeHOBaHMe NHaukaTopbl 10CTHKEHHS
KOMIIETEH Uil KOMIIETEH U

OIIK-1. Crioco6eH y4nThIBaTh NOIIK-1.1. Ymeer npuMeHsITh
COBPEMEHHbBIEC TEH/ICHIIUU Pa3BUTHUS COOTBETCTBYIOIINMA (PUZUKO-
TEXHUKU U TEXHOJOTUH B 00J1acTh MaTeMaTUYECKUH anmapar Ipu
TexHOC(hepHON OE30MacCHOCTH, petieHnu npodecCUoOHANIBHBIX 3a1a4
U3MEPUTENILHON U BBIYUCIIUTEIBHON NOIIK-1.2. Ymeer npuMeHSITh METOBI
TEXHUKHU, THOOPMAIIMOHHBIX aHajau3a U MOJICJIMPOBAHMUSI, TEOPETHU-
TEXHOJIOTUH MPH PEIICHUN THUIIOBBIX YECKOT0 M DKCIIEPUMEHTATBHOTO UC-
3a/1a49 B 0071aCTH MPOheCCHOHAIBHOM CJIeIOBaHUS MPH PEIICHUHN TTPOPECCHO-
JEeSITeJIbHOCTH, CBSI3aHHOM C 3alIUTOM | HAJbHBIX 33/1a4
OKPYKaIOIIeH Cpeibl U 00eCTIeYCHIEM
0e30I1aCHOCTH YEI0BEKA;




2. MecTo AUCHUILIHHBI B CTPYKTYpe 00pa30BaTe/ibHOM IPOrpaMMbl

JlucrumimHa OTHOCUTCSL K 00s13aTeNbHON YacTh, (popMupyeMol ydacTHUKaMU
o0pa3zoBaTenbHbIX OTHOIIEHUN 010Ka b1 «Jlucuunauuel (MOLyIn)».

CBenenusi, wu3naraemble B Kypce  «OCHOBBI ~ MHUKPOOMOJOTHU  H
OMOTEXHOJIOTHMY», SIBIIAETCS OCHOBOM Mg Oosiee TIyOOKOro H3y4YeHUs KypcoB
CHEIUaTbHBIX JUCIHUIUIMH, TakuxX Kak «[IlpuMeHeHne Haumydlmux AOCTYHHBIX
TEXHOJIOTUA B OXpaHe OKpyxkawmied cpenb», «lIpoMbIlUIeHHAs 3KOJOTHSD,
«IIpompblieHHas OMOTEXHOJIOTHS, «IKoJorus MUKPOOPTaHU3MOBY,
«buonornueckue MeToAbl OUYUCTKU BOA», «IKOJOTHS TMOYB» M Ap., a TAKKE IS
MOJTOTOBKHU 0aKaJaBPOB K BBIMOJHEHUIO BBIMYCKHON KBaTU(DUKAIIMOHHONW paOOTHI.

JUIsi MOMHOLIEHHOTO YCBOEHHSI JNAaHHOTO Kypca OOJbIIOE 3HAYEHUE HUMEIOT
3HaHUS, TMpUoOpeTaeMble CTYACHTAMU TMPU HM3YYCHUH TaKUX JUCIMIUIAH, Kak
«Xumus», «buoskonorus», «buosoruyeckre OCHOBBI TEXHOCPEPHON OE30MaCHOCTI.

3. CTpyKTypa ¥ coep:KaHue JUCHHUILINHBI

OOmast Tpy1I0€MKOCTh AUCITUIUTHHBI COCTABISIET S 3a4eTHHIX eauHuIl, T.e. 180
aKaJieMUYecKkux 4acoB (M3 HUX 108 4yacoB — caMOCTOSITEeNIbHAsI pab0Ta CTY/ICHTOB).
4 cemectp: nexkuun —18 vacos, madoparopHbie paboThl — 54 yaca, opma KOH-
TPOJISL — DK3aMEH.
CtpykTypa U coaepKaHWe TUCHUIUIMHBI «OCHOBBI MHUKPOOHMOJOTHH M
OMOTEXHOJIOTHH» TI0 CPOKaM M BHJIaM paOOThI M3J10KeHbI B [Iprmmoxenun No 1.

3.1 Buabl yueOHoii padoThI U TPYA0EMKOCTH
(mo hopmam oOyueHust)

3.1.1. Ounas ¢popma o0yueHus

Ne n/m . KoumnuecTBo
Buj yyeOHoOM padoThI
4acoB
1 AyAUTOPHBIEC 3AHATHS 72
B Tom yucie:
1.1 Jlekuun 18
1.2 CeMmuHapCKUe/TPAKTUUECKUE 3aHATHS -
1.3 JlabopaTopHble 3aHATUS 54
2 CamocTrosiTeibHasi paboTa 108
3 IIpome:xxkyTouHas aTTecTanus IK3aMeH
3auet/mud).3aueT/7K3aMeH
Hroro 180




3.2 TemaTu4yeckuii IJIaH U3y4YeHUs TUCIHHUIINHBI

(o hopmam oOydeHwsI)

3.2.1. Ounas ¢popma oOyueHus

Ne
n/n

Pa3gennl/TeMbl
JUCIHUILINHDI

TpynoeMKoCTb, 4ac

Bcero

AyauTopHasi padora
14 [©) O

Jlexknuum

[IpakTnu

JlaGopar
CKasl TOJITOTOBKA

Cemunap
pHBIC 3aHATHUS

Kue/
MPAKTHYCCKHE

CamocrosiTe
JbHas pabora

Tema 1. Beenenue. [Ipenmer,
3a/1a4 U COJEPIKAHUE
TUCHUATUIAHBL. OCHOBHBIE
O0OBEKThI OMOTEXHOJIOTHH U UX
XapaKTepUCTUKA

SN

Tema 2.
XapaKTEPUCTHKA METOI0B
KOHCTPYHPOBAHUS TPOAYIICHTOB

CpaBHuTENBHAS

— CEeNIeKIIMA W TI'e€HETUYECKOH
WHXXEHEPUH

10

Tema 3. Knaccudukanus KuBbIX
OpPraHU3MOB. DKOoJ0TUs
MUKpPOOpPraHU3MOB

10

18

Tema 4. [TaToreHHbIE U YCIIOBHO-
MaTOre€HHbIE MUKPOOPTAaHU3MBI.
MenuuuHcKasi MUKPOOHOJIOTHS

10

18

Tema 5.
MUKPOOHOJIOTHS. OCHOBBI
OHOJIOTHYECKOI 0€30IMaCHOCTH

CanurapHas

10

14

Tema 6.
OMOTEXHOJIOTHUS:

IIpomMsblnieHHAs
MOJTyYEHHE
MPOAYKTOB OpoxeHusl,
OpTraHUYeCKUuX KHCJIOT,
AMUHOKHCJIOT, aHTUOUOTHUKOB

10

18

Tema 7.
SH3UMOJIOTUsA. bruocencopsl

NnxenepHas




8 Tema 8. buodapmanesruka. 2 6 10
MenuiHCKass OMOTECXHOJIOTHS
9 Tema 9. CenbCcKoX03SIHCTBEHHAS 2 4 6
OMOTEXHOIOTHS
Hroro 180 18 54 108

3.3 Conepxkanue TUCUMILTHHbI

Tema 1. BBegenmne. [Ipenmer, 3a1aun u coiepKaHue AUCHUILIAHBI.
Onpenenenne Mukpooduosoruu. Mictopust pazsutust Mukpoouonoruu. [lonoxenue
MUKpPOOPTaHU3MOB B CUCTEME KHBOro mupa. Knaccudukanus u uaeHTudukanms
MHKPOOPraHU3MOB. TE€pPMUHBIL: TAKCOH, BUJ, KJIIOH, IITAMM, KOJIOHUH, YACTAS
KyJbTypa. XapakTepUCTHUKa OMOTEXHOJIOIMH KaK HAYKH U IPOMBILUICHHOU
TEXHOJIOTHH: 00BEKTHI, CyOCTpaThl, MPOAYKTHI, TPOU3BOJCTBO.

Tema 2. OcHOBHBIE 00bEKTHI 0MOTEXHOJIOTHMU U UX XaPAKTePUCTUKA

Bupycel, O0aktepuu, IpOXKKH, MUIEIUIMAIbHbIE T'PHUObI, KIETKHM pPacCTEHUU U
YKABOTHBIX - U UX XAPAKTEPUCTHUKA.

buorexnonorust (bT) - ogHa U3 apeBHEMIIMX M caMas MOJOJasi TEXHOJIOTHSI.
MexaucuuruinHapHas —npupojga OuotexHosnoru. «LlBetoBas»  kmaccudukanms
ouorexHosioruu. Mcropuueckue 3Tanbl BOSHUKHOBEHHMSI, CTaHOBJICHHS U pa3BuTHs bT.
JuHamuka MUpoOBOTO GuoTexHonorudeckoro peiaka. Otimuune BT oT TpaauimoHHbIX
TEXHOJIOTMH. bBHOTEXHOJIOrMYeCKOe MPOU3BOACTBO, OCHOBHBIE CTaIUM MU HX
xapakrepuctika. CyocTpaThl U MPOAYKTHl OMOTEXHOJIOTMYECKUX MpolieccoB. JIoruka u
IepCIeKTUBbI pa3Butusa bT.

CpaBHureabHast XapaKTEePHCTUHKA METOHA0B KOHCTPYHUPOBAaHUA
NPOAYLEHTOB — CeJIEKIMU U TeHeTHYECKOH NHIKEHEPHHU

MyTtauuu, UHIyUMPOBaHHBIA MyTareHes, penapamus. Cenekuus
MUKpPOOPTaHU3MOB: CTYIIEHYAThI 0TOOP MO KOJMYECTBEHHOMY MPU3HAKY U OTOOp 1O
YCTOMYUBOCTHU K CTPYKTYPHOMY aHAJIOTY LIEJIEBOTO ITPOAYKTA.

Teopernueckne NPeANOCHUIKA T€HETUYECKOM NHKeHepuH. [loHsATHs: TpOoMOTOD,
TEPMHUHATOP, TPAHCKPHUIITOH, OTIEPOH.

['enetnueckas unxenepus (I'M). depmenTsl, ucnons3zyemsie B ['U:
PECTPUKTA3bI, JINTA3bl, OOpaTHas TpaHcKpunTa3a. KOHTpOJIb peakuu pecTpUuKINU
JHK metonom anexktpodopesa. XapaKTeprucTuKa U CBOMCTBA IJIa3MU HA IPUMEPE
miasmMuasl PBR322.

DTanbl KOHCTPYHUPOBAHUS IPOYLEHTOB (CBEPXIIPOAYLIEHTOB) MeTonamu [ .
Br160p Mukpoopranusma-npoayIeHTa, MeTo sl moiydenus reaos — u3 JJHK
OMOJIOTUYECKOT0 UCTOYHUKA, XUMUKO-(DEepMEHTATUBHbBIE CLIOCOOBI MTOTYYEHUS TEHOB.




Metoa nostydeHnusi reHoB Ha ocHoBe M-PHK. BekTops! miist axcnpeccuu u
KJIOHUPOBAHUs HA OCHOBE TU1a3Mu U 6aktepuodaros. KoHCTpyrpoBaHUEe BEKTOPOB
g knonupoBaHus. Beenenue pekombunantaoi JJHK B opranuszm-penunuen.

[lomumepasnas unenHas peakuus. [IpuMeHeHue, KOMIIOHEHTBI, YCJIOBUS,
OPOAYKTHL.  XapakTEpUCTHUKAa  (PEPMEHTOB, HCIHOJb3YEeMbIX JUIsl  MPOBEACHHUS
noJiuMepazHor 1enHoil peakuuu. Mcrounuku 3tux pepMmeHtoB. ['eHHass MHKEeHEpus
pactenuii. Mcnionbs3oBanue Ti-1mia3Mu.

Knerounas wumxenepus. MeTon CIMsSHUS TPOTOILIACTOB OakTepwii, rpuOOB,
pactenuii. MeToJ KyJIbTyphl KIETOK TKaHel pacTeHuid. ClusHUE KIETOK KUBOTHBIX U
YEJI0BEKA.

Tema 3. Knaccudgukanus :KUBbIX OPraHU3MOB

Knaccudukanuss KUBBIX OpPraHM3MOB [0 [ApCTBaM U HaJALAPCTBaM.
Knaccudukanus opranu3moB 1o HykiaeoTuiHoMy coctaBy 16S pPHK.

Pasmepsl u  ¢opmbl  MukpoopranuzMoB.  CTpykTypa  KOMIIOHEHTOB
MPOKApHUOTUYECKOM  KIIETKM. XUMHUYECKHHA COCTaB, (YHKIMM KOMIIOHEHTOB
npoKkapuoTudeckon kieTku. [lokosiuecs Gopmbel MUKpoOpraHu3MoB. [1uu, )KryTuki.
Mexanusmbl  nBukeHud. Iluranue, poct ©  pa3BUTHE  MHUKPOOPTraHU3MOB.
KynpTuBHpOBaHME  MHUKpOOpraHu3moB. KOHTpoiap pocra  MHKPOOPTaHH3MOB.
Crpykrypa u KiaccupuKalusg BHUPYCHBIX 4YacTHIl, OpPraHM3alUsl TE€HETUYECKOIro
Marepuana. bakrepuodaru. JInTHUECKUII U JTU30T€HHBIA LMKl PA3BUTHS BHPYCOB.
Huxn pazsutuss BUY. OcoOeHHOCTH pEIUIMKAUM U TPAHCKPUIMIUU Y MPOKAPUOTOB.
Pons koHblOTalMM, TPAaHCAYKIMM M TpaHchoOpMalMu B Mepenaye TIeHEeTUYECKOn
uHpopmaruu y Oaktepuii. CTpoeHue reHa W OMOCHHTE3 Oelika y MPOKAPUOTOB H
JoykapuoToB. KuHeTHKa pocTa MHUKPOOPIaHM3MOB U ONPENEIICHHE POCTOBBIX
napameTpoB. [IpuMmeHeHne B OMOTEXHOJIOTHH.

OKoJorus MUKPOOPTaHU3MOB. Mertozel UCCIIEIOBAHUS JKOJIOTUH
MHUKPOOPraHU3MOB.  AKTMBHOCTb ~ MHUKPOOPraHM3MOB B  mpupone.  Pomp
MUKpPOOPTraHU3MOB B MPHUPOIHBIX MECTOOOUTAHUSAX, B3aUMOJICHCTBUSA C JAPYTUMH
OpraHU3MaMH.

Tema 4. TexHoJsiorusi MoJy4YeHUs] MHCYJIMHA YeJOBEKAa METOAOM TI'eHHOM
HHKEHepuHu

buorexHonornueckoe IoiaydyeHHus MHCynauHa. MHCynmuH: cTpykTypa, CBOWCTBA,
WCIIOJB30BaHue, MeTOAbl IonyuyeHus. IlomydeHue HMHCyJIMHA KpBICHI B KJIETKAaX
Escherichia coli. Xapakrepuctuka mnpoxynenra. I[lomydeHue HMHCYJIMHA YeEIOBEKa
METOZOM pa3AeNbHOTO KOHCTpyupoBaHus ueneil. [lomydeHue WHCylnMHA YeIOBEKa
METOJOM BHYTPHUKIJIETOYHOM 3KCIPECCHH HA OCHOBE MPOUHCYJIMHA. XapaKTEPUCTUKA
npoayuenta u minasmuasl pPINSO7. TexHomorudeckas cxema. YCIOBUS BbIACICHUS
PEKOMOMHAHTHOTO OeNKa U MOJIyYeHUS KPUCTAITUYECKOTO HHCYINHA.



Tema 6. Un:keHepHasi 3H3UMOJIOTHSI

MexnyHnaponnas kinaccudukamnus gepmeraToB. OcodeHHOCTH (DEPMEHTOB KaK
OHMOIOrHYecKuX KaTann3atopoB. CTpyKTypa aKTUBHOTO IIeHTpa (EepMEHTOB Ha
MIPUMEPE XUMOTPHUIICUHA. VI3MEHEHNE YHEPTUU CUCTEMBI B X0J1€ HEKATATUTUYECKON
peaKkiMu U B IPUCYTCTBUU (hepMeHTa. YpaBHeHHEe Muxasnuca-Menten. [lapametpsr
ypaBHEHUS: onpeiereHue u puznueckuit cMmpici. [lonyuenue pepMeHTHBIX
npenapatoB. MeTo bl BbIJIETICHUSI U OUYUCTKHU PepMeHTOB. CXxeMa MoaydeHus
KPHCTAJUTHYECKOTO Mpernapara o.-amuiassl Aspergillus oryzae. Yciosus
KYJbTUBUPOBAHUS U KJIIFOUEBBIC CTAJIUU BbIJICIICHUS.

[IpeumyiiectBa HMMMOOWIM30BAaHHBIX (EPMEHTOB IMEpell PACTBOPUMBIMHU.
Mertonpl UMMOOMII3AITIT bepMeHTOB. TpebGoBanus K HOCHUTEJISIM.
NMMoOuIn30BaHHbIE CUCTEMBI: (EpPMEHTHI, KIETKH, opraHeiuisl. Mcmomap3oBaHue
MMMOOUIIU30BAHHBIX (PEPMEHTOB B MPOMBIIILIICHHOCTH.

BuoceHncopbl: NpUHIUMIIHATIBHAS CXEMA, TUITBI OMOJIOTMYECKUX AIIEMEHTOB
pacrio3HaBanus U (U3NYECKHUX NMPeoOpa3zoBaTeied, CriocoObl UMMOOMIU3ALIUU
(depMeHTOB B OHoceHcopax. XapaKTepUCTHKa OMOCEHCOPOB HA OCHOBE
AJIKOTOJIbOKCUA3bl U TIIFOKOOKCH1a3bl. buoceHncopsl Ha D-Tir0Kk03y, MOYEBUHY, Ha
TOKCUYHBIE (PocHopopraHMUecKrue COeTUHEHUS.

Tema 7. IlpomblnuieHHAssT OHOTEXHOJIOTHSI: TMOJIyYeHHE TMPOAYKTOB
OposKeHMsl, OPraHMYeCKUX KHUCJI0T, AMUHOKHMCJIOT, AHTUOMOTHKOB

OcCHOBHBIEC JTalbl Pa3BUTHS MPOMBINLUICHHOW OuoTexHoJoruH. COBpEeMEHHOE
coctossiHue. Pa3BuUTHE COBPEMEHHOM XHUMHYECKOW OuorexHosornu. CrnupToBoe
OpokeHne y  Jpoxoked — cemeiictBa  Saccharomycetaceae.  Ceippe s
MUKPOOHOJOTUYECKOTO MPOU3BOJICTBA 3TaHOM]a. [IpUHIMNHAIbHAS TEXHOJIOTHYECKas
CXeMa MOJY4YEHHS ITaHOJa U3 Kpaxmaycojepxauero ceipbd. [lomydeHue riuiepuHa.
[Tonmyuenue MEKAPCKUX JIPOAKEN. TexHonorus IOJIyYEHUs [u1Ba.
AueronoOyTtaHonbHOe  Opokenue. [lpuHIunuanpbHas TEXHOJOTMYECKas CcXema
MOJIyYeHHs] alleToHa W OyTaHona M3 Menacchl. MHUKpOOHOJOTMYECKOe MOJIyYeHHE
MOJIOYHOW M MPOMHOHOBOM KHUCIOT. TpaHchopMaluu CHUPTOB YKCYCHOKHUCIBIMU
Oaktepusimu. [lomydyeHue YKCYCHOM KHCJIOTBI U JMOKCHAILIETOHA. TEXHOJIOTHS
MOJyYeHHsT JIMMOHHOM KHCIIOTBI C HCHojb3oBaHueM rpuba Aspergillus niger.
buocunTes L-rmyramMmuHOBO# KucaoThl OakTepueit Corynebacterium glutamicum.

[IpoayueHTsl W NOpPUHIMIUAIBHAS TEXHOJOTMYECKass cXema IMPOU3BOJCTBA
MEeHUIWIUTHHOB. OCOOEHHOCTH TEXHOJIOTHH TOTYUYEHUSI aHTUOMOTHKOB.

bakrepuajibHoe BbllleIaYUBaAHUE

Xumusi OaKTEpPUAIBHOTO OKHCICHUS muputa. Mcmonap3oBaHne MHUKPOOHOTO
BblllleaunBanus. KyuyHoe U oTBajibHOE BbIlIeNaunBaHue. [IpuHIMnuanpHas cxema
MOJTYYCHUST MEAN METOJIOM O0aKTepUATLHOTO BHITICIIAYNBAHMUS.
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Tema 8. Cenbckoxo3siiicTBeHHASI OMOTEXHOJIOT U

[TpoGaemMbl 1 COBPEMEHHOE COCTOSTHUE CEITbCKOXO3IMCTBEHHOM OMOTEXHOJIOTHH.
[Tomydenue TpaHCTEHHBIX pacTeHUH. TeXHONOTHS TOMydeHHs] OWOJTOTHYCCKUX
ynoOpenuii. buomornmueckue METOAb W TIpemaparbl T OOpbObI ¢ HACEKOMBIMU-
BPEAUTENISIMHU U OOJIE3HSIMU CEIbCKOXO3SIICTBEHHBIX PACTEHUHN U JKUBOTHBIX.

Tema 9. Dkosiornyeckasi 6UOTEXHOJIOTHS

Knaccudukaruys cTOYHBIX BOJ M TOKAa3aTeIW 3arpsi3HEHHOCTH CTOYHBIX BOJ.
XUMHUYECKOe MNOTpeOICHUE KHUCIOpOJa, OMOXUMHYECKOE MOTPEOSICHUE KHUCIOpOoa.
IMuapoxumMuueckuii HHAEKC 3arpsi3HeHus Bobl. [1oyioxkeHrne OMoI0rn4ecko OUNCTKY B
o01Iel cxemMe OYMCTKM CTOYHBIX BOjA. Kinaccudukaius MeToA0B OHOJIOTHYECKON
OUYMCTKH CTOYHBIX BOJI. [IpenMytiecTBa u HeJOCTaTKM METOAa OMOJIOTUYECKON OUNCTKH
CTOYHBIX BOJI. XapaKTepucTuka akTuBHOro mia. CocrtaB OMOIIEHO3a AKTUBHOIO WJIA.
AspoOHas ounctka B adporeHke. Kmaccudukanus asporenkoB. [IpuHiun paboTbl
a’pPOTeHKAa M OKCUTeHKa. OUhCTKa CTOYHBIX BOJI C HCIOJb30BaHUEM OMO(MUILTPOB.
[TpuHIMn paboOThl TUCKOBOTO MOrpy)HOTr0 Onodunbrpa. [IpuHimn paboThl OKCUTPOHA.
CpaBHeHHEe a’3pOOHBIX METOAOB OYUCTKH CTOYHBIX BOJI MO0 OKUCIUTEIHLHON MOIIHOCTH.
AHa’pOOHBIE MPOIECCHl OYUCTKU CTOYHBIX BOJ U TBEPABIX OTXOA0B. Pexxum paboTh
meTanTeHKoB. CocTtaB Ouorasza, oOpa3yrolierocs npu aHa’poOHOW OHUOIOTHYECKOM
OUYMCTKE. YCTAaHOBKM OMOOYUCTKHM BO3ayXa. buocopOuust mMeTamioB W3 pacTBOPOB.
buonoBpexaenus u 6opb0da ¢ HUMHU.

3.4. TemaTuka cCeMUHAPCKUX/MPAKTHYECKUX U J1a00PATOPHBIX 3aHATHI

3.4.1 JlabopaTopHble 3aHATHS

JlabopaTtopHas pa6ota Ne 1. 3HaKOMCTBO C TEXHUKOW JTaOOpAaTOPHBIX PaOOT.
bezonacHocTs. [IpaBuia noxapHoil 6€30MacHOCTH.

JlabopaTtopHas pabota Ne 2. JTabopaTopHoe o6opynoBanue, mocyaa. [ [puHIUIBL
pabotel. CriocoOsl ne3undexunu. [IpaBuia u cnocoObl MBIThS J1aA0OPATOPHON OCY/IBI.

JlabopaTtopnas pabora Ne 3. CriocoObl cTepriM3aIuy J1abopaTopHas MOCY/IbI.
[ToaroToBka mocyasl K cTepwim3anuu damiek [leTpuw, mumerok, mimarenei, Koo,
npoOupok. PabGora cymmiasHOro 1mkada. ABTokIaBUpoBaHMe. Temrieparypa
CTEpUIIN3ALIIH

JlaGopatopHas pabora Ne 4. VYcTpoCTBO MHUKPOCKONA, MpaBmiia paldoThI,
Hacrtpoiika cBera mo Keémnepy, MUKPOCKOMHUSI PACTUTENBbHBIX KJIETOK (KJIETOYHAas
CTEHKa, SIAPO, SAPBIIIKH, [TUTOTIA3MA).

JlabopaTtopHnas pabota Ne 5. IlpuroroBnenue npenapara. Pa3zgaBieHHas karis.
MUKpOCKONIUS PACTUTENBHBIX KJIETOK (KJIETOYHAsi CTEHKa, PO, IUTOIUIa3Ma,
XJIOPOTLIACTHI)
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JlabopaTtopHas pabota Ne 6. MUKpOCKONHS PACTUTENbHBIX KIETOK (KJIETOYHAs
CTEHKa, AJIpO, [IUTOILUIa3Ma, XPOMOILIIACTHI)

Jlabopatopnas pabGora Ne 7. Ilpocreiimme. Mukpockomnus (KOJOBpPATKH,
JMaToMeu, HH(PY30pHUn)

Jlabopatopuass pab6ora Ne 8. IlurarenpHble cpeabl IJIsi MHUKPOOPTaHHU3MOB
(MULENHAIBHBIX TPUOOB, APOXIKEW, MHUPOBOAOpOCHei). MeToapl NpPUrOTOBICHHUS
MUTATENbHBIX CPE/I.

JlaGoparopuass pabora Ne 9. IlurarenpHble Cpeabl IJIsI MHUKPOOPTaHHU3MOB
(6akTepwuit). MeTOIbI MPUTOTOBIICHUS MUTATEIBHBIX CPE.

JlaGoparopnas pa6ota Ne 10. YcTpolicTBO U Ki1acchl 6€30MacHOCTH JIJAMHUHAPHBIX
O6oxcoB. PaboTa B naMuHapHOM OOKCe.

JlabopaTtopHas pabora Ne 11. Meroasl kynbTuBHpoBaHuda. [Ipodupku. IToces

KYJBTYD
JlabopaTtopHas pabota Ne 12. Metoas! kynsTuBupoBanus. Yamku [lerpu. [Toces

KYJIbTYD

Jlabopatopnas pabGora Ne 13. MUKpOCKONMUpPOBAaHUE C HMMEPCHOHHBIM
o0bekTHBOM. ['0TOBBIE MpemapaThl.

JlaGoparopnas pabora Ne 14, Omnumcanue  KOJOHMM  OakTepui.
MukpockonupoBaHue

Jlabopatopnas pabora Ne 15. Omnwucanwe KOJIOHUH MHUKPOBOJOPOCIIECH.
MukpockonupoBaHue

JlaGopatopHnas pabora Ne 16. Omnmcanue KOJIOHWH TIUIECHEBBIX T'PHOOB.
MuxkpockonupoBaHue

JlaGoparopuas pab6ora Ne 17. Onucanue KoJIOHUN Oa3uauaibHBIX TPUOOB U
IpoxoKerd. MUKPOCKOIIMPOBAaHUE

JlabopaTtopHas pabora Ne 18. Meronpl KyJbTUBUPOBAHUS MHKPOOPTAHU3MOB.
3aceB KyJbTyp. YCIOBUSI KyJbTUBHUpPOBaHUS. | TyOWHHAs KyJibTypa, TOBEPXHOCTHAs
KyJbTypa, CTallMOHApHAS KYJIbTYypa.

JlabopaTtopnas pabota Ne 19. Merozas! okpamuBanus. [Ipurorosnenue
KpAaCUTEIICH.

JlaGopatopnas pabora Ne 20. Metonbl MuKpockonuu. IIpuroroBiieHus
(UKCHPOBAHHOTO Ma3Ka.

JlaGoparopnas padora Ne 21. Meroasl MUKpocKOnd. PUKCUPOBAHHBINA Ma3oK.
OxkpanmBaHue METUJICHOBBIM CHHHM.

JlaGoparopHas pabGora Ne 22. IlpurortoBneHue ¢(UKCHPOBAHHOIO Ma3Ka,
okparmmBanue 1o ['pamy kinerok Bacillus subtilis (rpam+) u Escherichia coli (rpam-).

JlabopartopHas padota Ne 23. MukpockonupoBaHUE OKpaIIeHHbIX 10 ['pamy
maskoB Bacillus subtilis (rpam+) u Escherichia coli (rpam-).
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JlabopaTtopHas pabota Ne 24. Onpezenenne 00CEeMEHEHHOCTH BO3/1yXa.

JlabGopaTtopHas padota Ne 25. Onpenenenre 00CeMEHEHHOCTH Bo3ayxa. OreHka
pE3yIbTaTOB.

JlabopaTtopHas pabota Ne 26. [Ipuem oTdera 1o 1adbopaTtopHbIM paboTam

JlabopaTtopHas pabota Ne 27. [Ipuem otuera no sabopaTopHbIM paboTam

3.4. TemaTuka KYpPCOBBIX NPOEKTOB (KYPCOBBIX padoT)
Y4eOHBIM IIJITAHOM HE MPETYCMOTPEHBI

4. Y4eOHO-MeTOAMYECKOEe U HH(POPMALIMOHHOE 00ecTeueHue

4.1 OcHoBHAas INTEPATYpA:
1. Muxkpo6uosorus : yueOHoe nocodue ajisg By3oB / P. I'. ['ocmaHOB,
A. K. lNamuynnun, A. X. Bonkos, A. U. UGparumoBa. — 4-¢ us .,
crep. — Cankrt-IlerepOypr : Jlans, 2021. — 496 ¢c. — ISBN 978-
5-8114-8107-1. — Texcr : 25eKTpOHHBIH // JIaHb : SJIEKTPOHHO-

ouonmoreunas cuctema. — URL:
https://e.lanbook.com/book/171851

4.2 JlonmomHUTEIBHAS JINTEpATypa:

1. 2Ilamwupo, 5. C. MukpoOuomnorus : yuebHoe nocooue / . C. lanupo. — 3-e
u3., crep. — Cankr-IletepOypr : Jlans, 2020. — 308 c. — ISBN 978-5-8114-
4755-8. — TekcT : 2neKTpoHHBIH // JIaHb : AIeKTPOHHO-OMOIMOTEeYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/126153

2. Tynskosa, O.B. buonorust / O.B. Tynskosa. — Mocksa : Jlupekr-Menua, 2013. —
449 c¢. . wm., Tabm, cxem. — Pexum nmoctyma: mo mommucke. — URL:
http://biblioclub.ru/index.php?page=book&id=229843

4.3 D1eKTpOHHBbIE 00pa30BaTe/JbHbIE PECYPChI
DO0P B nporiecce pa3pabOTKH.

4 AJIulleH3MOHHOE M CBOOOJHO  pacnpocTpaHsieMOe TMPOrpamMMHoOe
o0ecrneueHune
He npexycmoTrpeno

4.5 CoBpeMeHHbIE npogeccuoHaIbHbIE 0a3bl JAHHBIX "
HH(OPMANMOHHBIE CIIPABOYHbIE CHCTEMbI
Ilepeuens pecypcoB cetu UHTepHET, 10CTYNHBIX IS OCBOEHUSI TUCIMIIHHBI:

HaumenoBanmue Ccblika Ha pecypce HocTynHocTh



http://biblioclub.ru/index.php?page=book&id=229843

13

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMBI

Jlanb https://e.lanbook.com/ JlocTymHa B ceTn
HuTtepHet 6e3
OTpaHUYCHUI

IPR Books https://www.iprbookshop | JoctymHa B cetu
.ru/ WurepHer 6e3
OTpaHUYCHU I

IIpodeccnonanbubie 6a3bl JAHHBIX

baza maHHBIX HaydHOU http://www.elibrary.ru HoctymHo
AIIEKTPOHHON OMOIHOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | octymHo
NOJIMTEeMaTHIecKasi peepaTUBHO-
oubmorpaduaeckas
MHAYKOMETPHUYECKAs
(bubmmomeTpuueckas) 6aza JaHHBIX

5. MarepuajbHO-TEXHMYECKOE o0ecriedeHne
JIBe cnenuanu3upoBaHHbIE y4yeOHble Jaboparopun kKadeapel «HOILL

Xumbuotex» Ayn. AB4375, AB4379.


https://e.lanbook.com/
https://www.iprbookshop.ru/
https://www.iprbookshop.ru/
http://www.elibrary.ru/
http://webofscience.com/
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Aynautopust 11 neKuMoHHbIX 3aHatuid Ne 5504 (115280, r. Mocksa, yi.
ABro3aBojckas, a. 16 ctp. 1), oOopymoBaHHas: CTOJIBI Y4eOHBIC CO CKaMbSIMH,
ayIUTOpHAs T0CKa, MyJIbTUMEIUNHBIN KOMILJIEKC (TIEPEHOCHOM MPOEKTOP, HOYTOYK).
PaGouee mecto npemnonaBartess: CTOMd, CTYII.

JlaGoparopus kadeapor «Xumobuorex» AB54046 (115280, r. Mocksa, yi.
ABro3aBojackas, a. 16 crtp. 1), oOopynoBaHHas: 1a0OpaTOPHBIE CTOJBI, BECHI
naboparopubie DX-2000, Becwr mpenusuonnbie AND, xumudeckas MoiKa,
JTAMUHAPHBIN O0KC bapn-01-«Jlamunap-C»-1,2, mkadg CYLIUJIBHO-
CTepWIM3allMOHHBI Memmert, meiikep, MIUTKa 53JeKTpuueckas gaboparopHas
Rommelsbacher RK 501, tepmocrar 180TBi, dorosnekrpokomopumerp KDK-2,
XOJIOMWJILHUK IS XpaHEHUS KYJIbTyp, MHKPOCKONm MwukMen 6, MHKPOCKOT,
OCHAIIICHHBI KaMepOl COEIMHEHHON C KOMIBIOTEPOM, MUKPOCKOMBI yuyeOHbIe 15
MITYK, CTEPEOMUKPOCKOIT 2 TIT., IeHTpUudyra, CymuiabHbIi mkad, aBrokinas BK-75,
ABTOMATUYECKUE IUIETKH, JJIEKTPUUECKHE HACOChl JUI TMHUIETOK, MarHUTHbBIC
MEIIaJIKu, JlabopaTopHasl TMOCyAa JUisli TPOBEIACHUs J1abOpaTOPHBIX 3aHSTHM,
CTEIUIKU C HAYYHOH JINTEPaTypoOH.

Jlaboparopust kadenpsl «Xumouorex» AB5405a,0 (115280, r. Mocksa, yiI.
ABTto3aBoackas, 1. 16 ctp. 1), obopynoBaHHasi: J1abOpaTOPHBIE CTOJBI, BBITSHKHOU
mkad, Becol mpenusnonHbie KERN, Bechl aHamutuueckue Vibra, aHaJIUTHYECKHE
Bechl Sartorius ENTRIS 224-1S, 220r/0,1Sartorius Group GmbH, ciekrpodoTtomeTp
Shimadzu UV mini 1240, aBToMaTu3upOBaHHAs yCTAHOBKA MJIsi PA3JIOKEHUS TIO
Ksenpnamo LOIP LK-100, naGoparopHasi ycTraHOBKa: XpomaTorpadudeckue
MPOLIECChl pas3zesieHus: ToHKocionHas Xxpomatorpadus (TCX) Phywe Systeme
GmbH, marnutsHeie Memanku, crnekrpodotomerp [IBD-5300, pH-metp DxoHUKC,
muctmusitop GFL 2001/4, xumudeckast molika, Tym6a it xpanenus JIBXK, kamepsr
xpoMarorpaduyueckue i TOHKOCIOMHOM XpomaTorpaduu, XUMUIECKUE PEAKTUBBI,
BBITSDKHBIC IIKadbl, XOJOAWIBHUK, Ja0opaTopHas Tmocyda JJid TPOBEICHUS
1a60paTOPHO-TIPAKTUIECKUX 3aHATHH.

JlaGoparopus kadenpel «Xumbuorex» AB 5406a. (115280, r. Mockga, yi1.
ABTO3aBojicKasi, a. 16 ctpoeH. 1 (5 xopmyc)). JlabopaTopHbie CTOJIBI, OHOPEAKTOP,
yCTaHOBKa OapoMeMOpaHHOW (MIbTpalluy, BaKyyMHBIN CYIIWIBHBIN MIKad, MIEHKep
MUKpPOOMOJIOTUYECKHH,  (POTOOMOpPEaKTOp, YCTaHOBKA IS  KYyJbTUBHUPOBAHUS
dororpodos, meikep-unkyoarop IKA® KS 4000 i control.

CTymeHTBI Ha 3aHATHSAX OOCCIEYCHBI WHIWBHIYAIBHBIMH MHKPOCKOIIAMH,
aBTOMATUYECKUMU MHUTIETKaMHU, 1a00paTOPHOM MOCYI01, peaKTUBAMHU.
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6. MeToanuyeckue peKoMeHIalun

6.1MeToauyeckue peKOMeHIAUMHU JIfl penojaBaTes 1Mo
OpraHu3anuu o0yyeHust

B xopne nekumii npenojaBaTellb U3JIAaraeT U pa3bsACHAET OCHOBHBIE, Hanboee
CJIOKHBIE TIOHATHUSL TEMBI, @ TAK)KE CBSI3aHHBIE C HEM TEOPETUUYECKUE U MPAKTUUYECKHE
npoOJieMbl, JaeT PEKOMEHJALMU Ha MPAKTUYECKOE WM JIaDOpaTOPHOE 3aHATHE U
yKa3aHusl Ha CAMOCTOATEIbHYIO padoTy.

CryzneHTam, NPONYCTUBIINM 3aHATUSA (HE3aBUCUMO OT MPHUYMH), HE UMEIOIIHIE
MUCHMEHHOTO PEIICHHUs 33]1a4 WU HE MOATOTOBUBIIHUECS K JAHHOMY MPaKTUYECKOMY
3aHATHIO, PEKOMEHIYETCS HE TO3KEe YeM B 2-HEJCNbHBI CpPOK SBUTHCA Ha
KOHCYJIbTALIMIO K MPENOJAaBaTEeNI0 U OTYUTAThCS MO TEME, U3yYaBIIEHCs Ha 3aHITHUU.
CryneHThl, He OTUMTABLIMECS MO KAKIOW HE MPOopabOTaHHON MU Ha 3aHATHUSAX TEME K
Hayajy 3a4eTHOW CECCHHM, YIYyCKalOT BO3MOXXHOCTb MOJYYUTh MOJIOKEHHbIE Oaslibl 3a
paboTy B COOTBETCTBYIOILIEM CEMECTPE.

CTyneHTsl, TPOIMYCTUBIINE 3aHATHS W/WIM HE CAaBIIME BCE JIaOOpaTOpPHBIC
paboThI HE IOMYCKAKOTCS K 3k3aMeHy. CTyJeHT, MPOMYCTUBIIHMA 1a00paTOpHYIO padoTy
M0 YBOXXUTEIHHOW MPUUMHE UMEET MPaBO ee 0TpaboTaTh B KOHIIE cemecTpa (He Oonee 3
J1a00paTOPHBIX padoT).

6.2MeToauyeckne yKa3aHus 1Jis1 00y4aromuXxcs M0 0CBOCHUIO
TUCHUNTIHHBI

Jucuuniraa ««OCHOBBI MUKpPOOHOJIOTUN U OMOTEXHOJIOTUI»»
npeaycMaTpuBaeT JEKUMA U J1adOpaTopHble 3aHATHSA. V3ydeHuwe UCUUIIMHBI
3aBEPILAETCA PK3aMEHOM. YCHEIIHOE U3YYEHUE NHUCLMIUIUHBI TpeOyeT MHTEHCHUBHOU
CaMOCTOSTENIbHON pabOThl B TEUEHHE BCEr0 CEMECTPA, MOCEIIECHUS JIEKINU, aKTUBHOM
paboThl Ha MPAKTUUYECKUX U JTAOOPATOPHBIX 3aHATHUX, BHIIOJHEHUS yUEeOHBIX 3aJaHUN
IIPENOIaBaTeNsA, CAMOCTOATENbHBIX 3aHATUN B CJ1O, MpOX0XKIEeHUs MPOMEKXYTOUHOIO
TECTUPOBAHMS, O3HAKOMIIEHUS C OCHOBHOM U JIOITOJHUTEIIBHOM JTUTEPATYPOH.

[Ipy moAroTOBKE K JEKUMOHHBIM 3aHATHSAM CTYyACHTaM HEO0OXOAMMO: Mepen
ouepeHOM JeKIMENH TPOCMOTPETh [0 KOHCIEKTY MaTtepuall npeApiayien sekuuu. [Ipu
3aTpyJHEHUSX B BOCIPUATHM MaTepuajga cjieayeT oOpaTHTbCs K OCHOBHBIM
JUTEepaTypHbIM UCTOYHHKAM. Eciu pa3o0parbes B Marepualie OnsiTh HE YIaJlIOCh, TO
oOparturech K JEeKTOpy (MO0 rpauKy ero KOHCYJIbTallui) WM K MpernojaBaTeslio Ha
MPAKTUYECKUX 3aHATHSIX.

JlaGopaTopHble 3aHATHS 3aBEPIIAIOT U3yUYE€HHE HanOoJiee BaXKHBIX TEM y4EOHOH
mucuuIuiMebel. OHM  CyKaT Ul 3aKpEIUICHMS W3Y4YEHHOI'O Marepuasna, Pa3BUTHS
YMEHHUH U HaBBIKOB J1a0OPAaTOPHON TEXHUKHU, IPUOOPETEHUS OIbITa BEACHUS
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JUCKYCCUH, AapryMEHTalMd W 3allUTbl BBIJBUTAEMBIX IIOJIO)KCHHWM, HABBIKOB
MPaKTHUECKON paboThl B MUKPOOHUOIOTHYECKOM T1a00paTopuu, a TakKe JJIs1 KOHTPOJIS
IIPENOAABATENIEM CTETIEHU MOATOTOBIEHHOCTH CTYIEHTOB M0 U3y4aeMOU TUCIUIUIVHE.

[Tpu moaroroBke K Ja0OPATOPHOMY 3aHSTHUIO CTYACHTHI UMEIOT BO3MOXKHOCTh
BOCIIOJIB30BAThCS KOHCYJIBTALMSIMU TIPETIOAaBaTeIs.

[Tpu moAroToBKE K 1a00paTOPHBIM 3aHITHSIM CTYIEHTaM HEOOXOAUMO:

- TPUHOCUTH C COOOM pPEKOMEHIOBAaHHYIO MIperojaBaTesieM JUTEpaTypy K
KOHKPETHOMY 3aHATHIO;

- 10 OYEPETHOTO JIAOOPATOPHOIO 3aHATHUS IO PEKOMEHIOBAaHHBIM JINTEPATYPHBIM
UCTOYHUKAM NpopaboTaTh TEOPETUYECKHI Marepuall, COOTBETCTBYIOIIEH TEMbI
3AHATHS;

- IOBTOPUTH MPOBEICHHBIE NHCTPYKTAXKU 110 TEXHUKE O€30MaCHOCTH;

- B Hayaje 3aHATUM 3aJaTh MPENOJAaBaTEI BOIPOCH 10 MaTepualy,
BBI3BABLIEMY 3aTPyJHEHUS B €r0 NOHMMAaHUM M OCBOCHUM IPH pEUICHUM 3ajad,
3aIaHHBIX JJIs1 CAMOCTOSITEIIBHOTO PEIICHHUS;

- Ha 3aHATAHA JOBOJWTH KAXKIAYK 3aJady [0 OKOHYATEIbHOTO pELICHMUS,
JE€MOHCTPUPOBAaTh IMOHUMAaHHE MPOBEACHHBIX pacyeToB (aHAJIM30B, CUTyallUil), B
cilydae 3aTpyJHEHHUI oOpaarbes K MpenojaBaTento.

7 @DoH/1 OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI M OLIECHUBAHUSA Pe3yJIbTATOB 00y4eHHsA
Tekylmmii KOHTPOJb YCIIEBAEMOCTA M MPOMENKYTOUYHOM aTTECTallUh B

OpenojaBaHuM JUCHUIUIMHBL «OCHOBBI MHKPOOMOJOTUM U  OHOTEXHOJIOTHM»
IPOBOJATCS MO CIEAYIOIIUM KPUTEPHUSIM:

- 3allMTa W UHAUBUAYAJIbHOE OOCYXJIEHHE  BBIOJHSAEMBIX  JTaloB
1abopaTOPHBIX padoT;

- TMpOBEACHUWE W TPYNNOBOE OOCYXJIEHHWE OIIMOOK, JOMYIICHHBIX B
KOHTPOJIbHBIX paboTax;

HpI/IMepBI OLCHOYHBIX CPCACTB I10 JUCHUILIMHC IIPUBCACHLI B ITPHUIJIOKCHUU.

7.2 Ilkaja 1 KPpUTEPUHU OLIECHUBAHUS Pe3yJIbTATOB 00y4YeHHsA
dopma NpPOMeKYTOYHOM aTTeCTAIMN: IK3aMeH
[IpomexxyTouHas arrectanus oOydaroumxcs B popme dK3aMeHa MPOBOAUTCS MO
pe3ysbTaTaM BBIMOJIHEHUS BCEX BUIOB y4€OHOM padOThI, MPEeTyCMOTPEHHBIX yUeOHBIM
IJJAHOM 1O JAHHOW IHUCLUMIUIMHE, MPU 3TOM YUHMTBIBAKOTCS PE3YIbTaThl TEKYILETO



KOHTPOJISL YCIIEBAEMOCTH B TeueHHe cemecTpa. OneHka CTeNneHW ITOCTHKECHUS
O00Oy4aroNIMMUCS IUIAHUPYEMBIX PE3YJIbTATOB OOYYEHHsI MO AMCLUIUIMHE (MOIYJIIO)
MIPOBOJIUTCS MPENOAABATENEM, BEAYIIMM 3aHATHA IO JUCHUIUIMHE (MOAYJIIO),
METOJIOM JKCIIEPTHOM OLEeHKU. [lo wWroramMm mnpomexyTodyHOM arrecTanuu IO
TUCLUIUIMHE BBICTABIIIETCS OLIEHKA «OTIMYHO», «XOPOIIO», «yIOBIECTBOPUTEILHO»
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NI «KHCYIAOBJICTBOPHUTCIIBHO)).

K HpOMC)I(yTOqHOﬁ aTTCCTAallM JOITYCKAIOTCA TOJbBKO CTYACHTHI, BBIITIOJIHUBIINC

BCE BH/JIbI y4eOHOI paboThI, MpeayCMOTpPEHHBIE paboyuei mporpaMMon 1Mo JUCITUTLINHE

«OCHOBBI MUKPOOHMOJIOTUU ¥ OUOTEXHOJIOTUWY (MPOIUIH MPOMEKYTOUHBIA KOHTPOJIb

(KOHTpOJIbHBIE PA0OThI), BHITOIHUIIN U 3alIATUIIN JA00OpaTOPHBIE padOTHI).

HIkana
OLlCHUBAHUSA

Onucanue

OTJINYHO

Breimosmnensl  Bce  BUABI  y4eOHOM — paboOTHI,
MpeayCMOTPpEeHHBbIE yuyeOHbIM TuIaHoM. CTyaeHT
JIEMOHCTPUPYET COOTBETCTBUE 3HAHUW, YMECHUM,
HaBBIKOB IIPUBEJICHHBIM B TaOJMIaX ITOKa3aTeleH,
onepupyeT NPUOOPETCHHBIMU 3HAHUSIMU, YMECHUSIMH,
HaBBIKAMU, TPUMEHSET UX B CUTyallAsIX MMOBBIILIEHHON
cinoxkHoctu. Ilpu 3TOM MOryT OBITH JOIMYILIECHBI
HE3HAYUTEIbHBIE OMOKHU, HETOYHOCTH, 3aTPYTHCHUS
MpY AHATUTUYECKUX ONEpPalUIX, IEPEHOCE 3HAHUN U
YMEHUI Ha HOBBIE, HECTAHAAPTHBIC CUTYAIUH.

Xoporo

BoimonHensl  Bce  BUAbI  yuyeOHOW  paloThI,
NpPEeayCMOTPEHHbIE y4eOHbIM TIaHOM. CTyJEeHT
JEMOHCTPUPYET YaCTUYHOE COOTBETCTBHE 3HAHMHIA,
YMEHUHM, HaBBIKOB TMPHUBEACHHBIM B  TaOIMIAX

MOKa3aTeleu, OnepupyeT NpUOOPETEHHBIMU
3HAHMSIMU, HO  JOIYCKAIOTCS  HE3HAYUTEJIbHbBIE
OIIMOKH,  HETOYHOCTH  MpH  AHATIUTHYECKHUX

omnepauusx, 3aTpyAHACTCA MPHU NEPEHOCE YMEHUN HA
HOBBIE, HECTAH/IAPTHBIE CUTYALINH.

Y 10BIETBOPUTEIBHO

BommonHensl  Bce  BHIbI  y4eOHOMl  paboThI,
NpeIyCMOTpPeHHbIE y4eOHbIM miaHoM. CrTyaeHt
JIEMOHCTPUPYET HEIMOJIHOE COOTBETCTBUE 3HAHUH,
YMEHHI, HAaBBHIKOB TMPHUBEACHHBIM B TaOiuMIax
noKasareei, orepupyeT IpHOOpETEHHBIMU
3HAHUSIMH, [OMYCKAIOTCSI 3HAYMTENIbHBIE OIINOKH,
HETOYHOCTU NPU aHAIUTUYECKUX OTepaIusx,
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HUCHBITBIBACT 3HAYUTCIIBHBIC  3aTPYAHACTCA  IIPH
IMPUMCHCHHUHU HABBIKOB B HOBBLIX CUTYAllHUAX

HeynosnerBopurensHo

He BbmmonHen oauH unu Oojee BUAOB yueOHOMU
paboThl, MPEAYCMOTPEHHBIX YYEOHBIM IIJIAHOM.
CTyneHT JEeMOHCTPUPYET HEMOJIHOE COOTBETCTBHUE
3HAHWM, yMEHUH, HABBIKOB IMPUBE/ICHHBIM B TaOJIHIIAX
noKasatTeliel, TOMyCKaloTCS 3HaYUTEIbHbIE OLIUOKH,
MPOSIBIIACTCSI OTCYTCTBUE 3HAHUM, YMEHUH, HAaBBIKOB
Mo pAxy TMoKaszaTeneil, CTYIAEHT HCIbIThIBAET
3HAUYUTENIbHBIE 3aTPYJHEHHUS TMpPU ONEPUPOBAHUU
3HAHUSAMHU U YMEHUSIMU TIPU UX MEPEHOCE Ha HOBBHIC
CUTYalUHU.




7.2. Onucanue noka3saresieil 1 KpuTepueB OLEHUBAHUS KOMIIeTeHIM, (JOpMUPYEeMBIX 110 UTOTaM OCBOEHMS

ANCHUII/INHBI (MOI[yJIH), OINCaHHuC INIKAJ ONCHUBAaHUSA

OCHOBEI MI/IKpO6I/IOJ'IOFI/II/I 1 OMOTEXHOJIOTHU

Iloka3zarTeian

Kpurepun oueHuBanus

2

3

4

5

OIIK-1. CnocoGeH yunThIBaTh COBpEMEHHBIE TEHACHIIMU PAa3BUTHS TEXHUKH U TEXHOJIOTHI B 00J1aCTH TeXHOC(EpHOI 0€301MacHOCTH, U3MEPHUTEIBHON 1
BBIYUCIUTENbHON TEXHUKH, THPOPMALIMOHHBIX TEXHOJIOTUH NP PEIIEHUH TUIOBBIX 33/1a4 B 001aCTH NPO(eCcCHOHAIBHON AEATEIbHOCTH, CBSI3aHHOM €
3alIUTON OKPYKAIOLIEH cpelbl U 00ecrieueHreM 0€30I1aCHOCTH YEI0BEKa;

NOIIK-1.1. Ymeer
IPUMEHSITh
COOTBETCTBYIOIIUHN (PU3HKO-
MaTeMaTUYECKUN anmnapar
IIPU peIICHUU
npodecCHOHAIBHBIX 3a1a4

OO6yuarommiics
JIEMOHCTPHUPYET MOJIHOE
OTCYTCTBHEC HITU
HEJ0CTaTOYHOE
COOTBETCTBUE 3HAHUU
3aKOHOB U
3aKOHOMEPHOCTEMN
MaTeMaTHYECKHUX,
(bu3nyuecKux,
XUMHYECKHUX U
OHMOJIOrMYECKHUX HaYK U
MX B3auMoOcCBs3u. He
yMeeT MPUMEHSTh
(U3UKO-MaTeMaTUYECKHIA
ammapart Mpy PemeHuN
npodeccuoHaTbHBIX
3a1a4y

OO6yuarommiics
JIEMOHCTPUPYET HEMOIHOE
COOTBETCTBUE 3HAHUU
3aKOHOB M 3aKOHOMEPHOCTEH
MaTeMaTHYECKHX,
(bU3MYECKUX, XUMUYECKHUX U
OMOJIOTMYECKHUX HAYK U UX
B3aMMOCBs3U. [lomyckatores
3HAYUTEIIBHBIC OIIHOKH,
MIPOSIBIISIETCS
HEIOCTAaTOYHOCTEL 3HAHUHU I10
psioy ToKa3aTeNei,
00yJaroIuiicss UCTIBITHIBACT
3HAYUTENbHBIE 3aTPYyTHEHUS
TP OTIEPUPOBAHHH
3HAHUSMH TIPH UX TIEPEHOCE
Ha HOBBIC CHTYaIlUH.

OO6yuaromuiics

ACMOHCTPUPYCT YaCTUIHOC

COOTBETCTBHEC 3HAHUM
3aKOHOB U
3aKOHOMEPHOCTEM
MaTeMaTHYECKUX,
(hUBUYECKUX, XUMUUECKUX
1 OMOJIOTHYECKUX HAYK U
HUX B3aMMOCBSI3H,
MIPUMEHSIET
COOTBETCTBYIOIIMNI
(bu3UKO-MaTeMaTHYECKUI
anmapar Mnpy pereHun
npoecCHOHANBHBIX 3a7a4
C HEOOJIBIIUMHA
3aTPYJHECHUSMHU

OOyuaronuiicss AEMOHCTPUPYET
IIOJIHOE COOTBETCTBUE 3HAHUI
3aKOHOB M 3aKOHOMEPHOCTEN
MaTeMaTU4ecKuX, PU3NIECKuX,
XUMHUYECKHX U OMOJIOTHUECKUX HAYK
U UX B3aUMOCBS3U, YBEPECHHO
IIPUMEHSET COOTBETCTBYIOLIUN
¢$u3nKO-MaTeMaTHYECKU anmapar
IPU pPeLIeHUH TPoQecCHOHATBHBIX
3a1a4




20

NOIIK-1.2. Ymeer npume-
HSTh METOIbl aHAJIN3a U MO-
JIeTUPOBAHMS, TEOPETHYE-
CKOT'O M 3KCIIEpUMEHTAJIb-
HOT'O UCCJIeIOBaHUS IPU pe-
HIEHUH TTPO(HECCHOHATBHBIX
3a1a4y

OO6yuarommiics

croco0eH 1501051

HE
B

HEJIOCTAaTOYHOU CTEIIEHU

CIOCOOEH  M3y4aTh
aHAJIN3UPOBATh

u

Onosornyeckmue 00ObEKTHI
Y TIPOIIECCHI, TIPUMECHSTh

METOJIBl  aHaIu3a
MO/JICIIUPOBAHUS,
TEOPETHYECKOTO
HKCHEPUMEHTAIHHOTO
UCCIICIOBAHUS
pereHnH 3ama4
MHUKPOOHOIOTUU
OMOTEXHOJIOTHH

u
u
npu

B
u

OO0yuarommiics

JEMOHCTPHPYET  HEIOJHOE
COOTBETCTBHE TPEeOOBAHUSIM
CIIOCOOHOCTH  HM3y4YaTh u
aHATM3UPOBATH

OHoJIOruYecKre OOBEKTHI U
MPOILIECChI, B TOM 4YHUCIE:
MPUMEHSTh METO/bI aHAJIN3a

n MOACIIMPOBaHMA,
TCOPECTUYICCKOI'O n
OKCIICPUMCHTAJILHOT'O

HCCIICIOBAHUS TIPH PEIICHUH
3a/1a4 B MUKPOOHOJIOTUU U
OHMOTEXHOJIOTHH

OOyuaromuiicsi IeMOHCTPH-
pYyeT 4acTUYHOE COOTBET-
CTBHE TPeOOBAHUSM CIIO-
coOHOCTH M3y4YaTh U aHa-
JTU3UPOBATh OMOJIOTHYE-
CKHe O0BEKTHI U MPOLIECCHI,

PUMEHSTh METObI
aHajM3a U MOJEIMPOBAHUS,
TEOPETUYECKOTO u
HKCIEPUMEHTAIBHOIO
HCCIIE0OBAHNS pH
pEILICHUH 3a1a4 B
MHUKPOOHOIOTHH u
OHMOTEXHOJIOTUH

OO6yuarommiics JIEMOHCTPUPYET
MOJIHOE COOTBETCTBUE TPEOOBaHUSAM
CIIOCOOHOCTH U3y4aTh "
aHaAJIM3UPOBATh Ouonornyeckue

O0OBEKTBl H IMponecChl, MPUMCHATH
MCTOJbI aHaJIn3a U MOJACIUPOBAHUSI,

TEOPETUYECKOIO "
AKCIIEPUMEHTAJILHOTO UCCIIEI0OBAHUS
npu pereHuu 3a/1a4 B

MHUKPOOHOJIOTHH B OMOTEXHOJIOTHH
CB00OHO OTIepUPYET MPUOOPETCH-
HBIMU YMCHHSIMHU, IIPUMCHSIET UX B
CUTYAIUSX ITOBBIIIEHHOM CII0XKHO-
CTH.
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7.3 OueHoYHbIE CPeACTBA

7.3.1 Tekyuuii KOHTPO.Jb
KommiekT KOHTpOIBHBIX 3aJaHui IO BapUAHTaM
1). MexaucuuInIMHapHas mpupoja 6uorexHonorur. OCHOBHBIE Pa3JIeiibl U MPOTYKTHI
ounorexHonorun. «l[BeTHas» Kiaccudukaiys OMOTEXHOIOTHH.
2). Bxumouenue uyyxkepomuor JHK B maasMugHblii BeKTOp. XapaKTepUCTHKA
PECTpPHUKTA3.

1). BunapHoe nesieHue y npokaproT. KuneTtrka pocta 6aktepuii. PocToBbIe mapaMeTpsi.
2). IlpuHiunuanbHas cXeMa OHMOTEXHOJIOIMYECKOro Tpolecca M XapaKTePUCTHKA
OCHOBHBIX JTaroB.

1). Baxueiimue oTkpbiTus B OnotexHonoruu XX Beka. Onucanue, aBTOpPbI, JaThl.
2). XapaKkTepucTHKa, CTPOCHUE U )KU3HEeHHBIN 1iKiT BUY.

1). ITpokaproThl Kak 00BEKT OMOTEXHOJIOTHH. DaKTOPHI, BIUAIONIME HA POCT OAKTEPHIA.
Oc00EHHOCTH PEIUTUKAIIMN U TPAHCKPUIIIUU Y TIPOKAPUOTOB.
2). Texunonorus pexkomOunanTHbiX JJHK (cTaguu un kpaTkoe onucaHue).

1). TIpenmyriecTBa UMMOOMIIN30BaHHBIX (DEPMEHTOB TIEpe/l PACTBOPUMBIMH. MeETOIbI
uMMoOmHn3anuu pepmeHToB. TpeboBaHUS K HOCUTEISIM.

2). VYpaBHenue Muxasnuca-MenreH. IlapamMerpsl ypaBHEHHS: OIPEICICHHE W
(bu3HUeCKuil CMBICT.

1). TexHosoruuyeckas cxeMa IIOJYYCHHS  HMHCYJIMHA  4YEJIOBEKA  METOIOM
BHYTPUKJIETOUYHOW SKCIPECCUY HA OCHOBE MPOMHCYJIMHA. Y CIIOBUS KYJIbTUBUPOBAHUSI.
2). PecTpukTasbl: CBOWMCTBA M MPUMEHEHHE B T'€HETHYECKOH HHXeHepuH. KOHTpOIb
peakimu pectpukimu JIHK meromgom snexrpodopesa.

1). TeopeTnyeckre TMPEANOCHUIKM TI'€HETHYECKONH WHKECHEPUH. XapaKTepUCTHUKA
m1a3Mua U PEepMEHTOB PECTPUKIIMH, UX POJIb B TEXHOJOTHH pekoMOuHaHTHBIX JIHK.
2). CTpykTypa aKTUBHOTO IieHTpa (hepMeHTOB. Kak M3MeHseTcs SHEeprus CUCTEMBI B
X0/1¢ HEKaTaTUTUIECKOM peaKIuu ¥ B MPUCYTCTBUU (hepMeHTa?

1). Kak dopmupyercs HasBanue depMmeHTHOro mnpemnapara? Kakyroo uHbopMaiumo o
MOJTyYeHUH Mpernapara MOKHO MOJYIHUTh [0 €r0 Ha3BaHHIO?
2). MyrtareHHbie (haKTOPBI, KX XapaKTEPUCTUKA U MPUMEHEHNE B OMOTEXHOJIOTHH.
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1). [Monyyenne hepMEHTHBIX MpernapaToB. METO bl BBIJICICHUS H OYUCTKU (EPMEHTOB.
[IpuBenute mpuMep cxemsbl MoTyueHus: (epMEHTHBIX IpenapaTtoB ¢ uHaekcom [110X.

2 ). llomydyeHue TEHOB JSYKapHOT [UIsI OKCIPECCHM B KIETKaX MPOKAPHOT.
XapakTepucTruka 00paTHOW TPaHCKPHUIITA3bI.

1). Ceipbe 17151 MUKPOOHOIOTHYECKOTO TIPOM3BOJICTBA ATAHOIA.
2). Knmaccudukanus CTOYHBIX BOJI ¥ TTOKA3aTeIH 3arpsi3HEHHOCTH CTOYHBIX BOJI.

1). TexHonoruyeckas cxemMa MOJIy4eHHs 3TaHOJIa U3 KPaXMaJICOAEPKaIEro ChIpbs.
2). CpaBHUTEIbHAS XapaKTEPUCTHKA OMO(UIBTPOB U a3POTEHKOB.

1). Xapakrepuctuka Aspergillus niger - npoayrenTa TMMOHHOW KUCIOTHI.
2). baktepuanpHOE BBITIEIAYNBAHIE METHBIX KOHIICHTPATOB. XUMH3M, TIPOMBIIILJICHHAS
peanm3anusi.

1). Xapakrepuctuka poga Clostridium. Kakue Bupl KIOCTpUANN BBl 3HACTE, X
OCOOEHHOCTH.

2). Knaccudukarms MEeTO0B OMOIOTHYECKOM OYUCTKH CTOYHBIX BOJI.

1). TlpuninunuaibHas cXeMa MOJYYCHHS MEIW METOJO0M  OaKTepHaabHOTO
BBIIIICIAYMBaHN.

2). XapaKkTepucTUKa akTHBHOTO miia. CocTaB OMOIIEHO3a aKTUBHOTO HJIA.

1). TexHojOorWs TOJYYCHHS JUMOHHOW KHCIIOTBI METOJOM IOBEPXHOCTHOTO
KYJIbTUBUPOBAHUSL.
2). [TonmosxeHne OHMOTOTMYCCKON OYMCTKH B OOIIEH CXEME OUMCTKU CTOYHBIX BOJI.

1). XapakTepucTuka yKCyCHOKUCIBIX OakTepuii Acetobacter u Gluconobacter.
2). IlpuHIMT pabOTHI A3POTEHKA M OKCUTECHKA.

1). TexHONOTUs MOTYYEHUSI YKCYCHOM KUCIOTHI JIJIsl MUIIEBOM MPOMBIIIJIEHHOCTH.
2). buonoBpexaeHus U 00pbda ¢ HUMH.

1). Hcnosnp3oBaHne MHKpOOHOrO  BhIleNaynBaHus. KydHoe ©  OTBajbHOE
BBIIIEIaYNBAHUE.
2). O4ncTKa CTOYHBIX BOJ] C MCIIOJIb30BaHUEM OMO(DUILTPOB.

1). buoceHCOpbl: TNPHUHIUNHAIBHAS CXEMa, THIIBI OHOJOTHYECKUX DJIEMEHTOB
pacrio3HaBaHMs ¥ (U3UYECKUX TpeoOpa3oBarenedd, CHocoObl HMMMOOWIHM3AINN
dbepmMeHTOB B OMOCEHCOpax.
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2). AHa3poOHBIE MPOIIECCHl OYMCTKH CTOYHBIX BOJ M TBEPJIBIX OTX0I0B. PeskuM paboThI
METAaHTEHKOB.

1). XuMmust 6akTepraaIbHOTO OKUCIICHUS ITUPHTA.
2) I'mIpoXuMHUYEeCKIiA MHACKC 3arps3HEHUS BOIBL.

1). XumMudeckasi cxema IpoIeccoB Opoxenus. Kakue MUKpOOpraHU3MbI YIacTBYIOT B
mporieccax OpoKeHUs, KaKue MPOAYKTH MU 00pa3yroTcs?
2) IpuHiun paboThl JUCKOBOTO MOTIPYKHOTO OHO(HIBTpA.

@®oH/I TECTOBBIX 3aJaHUM

Ob6vexmom u3yueHust MUKpOOUOI02UU ABTSIOMCS
A- MUKpPOOPTaHU3MBI

b - cTtpoeHue kieTku

B — Tonpko GakTepuun

[' — MakpOMOJIEKYJIbI

B npoxapuomuueckoii kniemke umeromcs
A —sa1po

b - Mutoxonapun

B — pubocombl

I' — BHIOITa3MATUYECKUI PETUKYITYM

B sykapuomuueckou Kiemxe ¢ omauyue om npoKapuoOmudecKou umeemcs
A —sa1po

b — knerounas memOpaHna

B — monexyna IHK

I' — nuromnasma

I pamnonoscumenvrvle u epamompuyamenvhvie baKmepuy OMAUYArOMcs
A — CTpOECHHMEM KJIETOYHOU CTEHKH

b — KonMYecTBOM KTyTHKOB

B — pazmepamu

[" — cTpoeHueM KII€TOUHON MEMOpPaHbI

Cmpyxkmypa, Komopas npucymcmeyem 60 8cex Kilemkax 6e3 UCKIoueHus
A — nurora3mMaTudeckas MeMOpaHa

b — sapo

B — kierounast creHka
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I' — cimm3ucras karcyna

Llumonnasmamuueckas memopana cocmoum u3
A — noyMcaxapuJioB

b — OenkoB ¥ IMIIUIOB

B — yrieBomoB v HyKJIEHHOBBIX KHCIOT

I' — menTumoraMkKana

JIHK 6axmepuii obviuno senisemcs
A — oHOIIEIOYEYHOM, IMHECHHOMN
b — nByxueno4ye4Hou, TMHEMHON
B - nByxuenoye4Hou, KOJbIEBOU
I' - omHOLIEMOYEYHOM, KOJIBIIEBOM

Ilepenoc ungpopmayuu om monexynot JJHK na mampuunyro PHK naszvieaemcs
A — TpaHCHAIUA

b — tpancnykuus

B — Tpanckpunuus

I' — Tpancopmarius

B coomeemcmeuu c cenemuueckum Ko00OM 0OHOU AMUHOKUCTOME COOMBEMCMEYem
A — OJIMH HYKJIEOTHU/

b — nBa HykieoTna

B — Tpu Hykneotuaa

I' — geTsIpe HyKIIEOTHA

Coomuecume mopghonocuueckyro popmy baxmepuu ¢ ee Xapaxmepucmukoll

Mopdomnoruueckas popma XapakTepucTuka
1. Koxku A) 11eToYKa MapOBUIHBIX KIIETOK
2. CIIUPOXETHI b) uzornyrelie nanoyku
3. BUOPUOHBI B) onuHoYHbBIE IapOBUIHBIE KIIETKU
4. CTpEeNTOKOKKHU I') rpo3au mapoBUAHBIX KIETOK
5. CTaQUILTOKOKKHU J1) u3BuTHIE POPMBI

7.3.2 IIpomMeskyTouHasi aTTecTalusl
[Ikanbl OlIeHUBaHMS PE3YIHTATOB MPOMEKYTOYHON aTTECTALMU M UX OMUCAHHE:
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OHMOTEeXHOJIOT I
HaumenoBanu
Ne Kpatkas xapakrepuctrka orieHouHoro | IlpencraBieHue olieHOYHOTO
€ OLIEHOYHOTO
oC CpeacTBa cpeacta B POC
CpeacTBa
KoHTposHas CpenctBo MIPOBEPKU YMEHUU
1 pa6ota OPUMCHATh IOJIYYCHHbIC 3HAHMS JJIs KoMIieKT KOHTPOIBHBIX
(K/P) peLICHNA 3aa4y ONPEIACIICHHOIO THUIIA 3aJlaHuH 110 BaApUAHTaM
10 TeME WU pa3ieny
Verusiii onpoc | CpeacTBo KOHTPOIIS, OPraHU30BaHHOE
5 co0eceloBaHUE | Kak crieranbHas Oecena Bompocsr o
: HeJaroruyeckoro  paboTHUKA ¢ | TeMam/pasjesiaM JUCLHILIINHbBI
(YO) 00ydJaronMcs Ha TEMbI, CBSI3aHHBIE C
3anura CpenctBo KOHTPOJIS CBOCHUSA
H Peal p M Bonpocsr no Temam/pazenam
7a00paTOPHBIX | y4yeOHOro (TEOpETUYECKOTO u
3 JTUCIUIIMHBL, U3YYE€HHBIM B
pabot MPAKTUYECKOTO) MaTepuaa,
X0/JIe TAOOPaTOPHBIX padboT
(3J)D) W3y4EHHOTO B XOJE TMOJTOTOBKH U
Cucrema CTaH/IapTU3UPOBAHHBIX
Tecr 3aJlaHuH, MTO3BOJISFOIIIAS .
4 @DOHJI TECTOBBIX 3aJJaHUM
(T) ABTOMATH3UPOBATH POIEAYPY
WU3MEPEHMS YPOBHS 3HAHUU U YMEHUI
Dk3aMmeHanuonHa | CpelcTBO UTOTOBOM OIEHKHU CTETECHU
5 s paboTta JIOCTHKEHMS oOyyaromumucs | KoMIUIeKT k3aMeHaIIMOHHBIX
(utoroBas IUIAHUPYEMBIX PE3YJIbTaTOB OOYUICHHS OuneToB
arrectamus) (OP) | mo JUCITUTLIMHE Ha OCHOBE

©o 0k~ w

9.

BOHpOCBI K 3K3aMCHY I10 AUCIUIIIINHEC

«OCHOBBI MUKPOOHOJIOTHH U OMOTEXHOJIOTUH

YUe OT CEJILCKOTO XO3AUCTBA.

I0TCSI B OMOTEXHOJIOTHH).

CucreMaTuka 3yKapuoT
Cucremarnka npokapuoT (0aKTepun U apXxen)
Cucremarnka 6aKTepHii

Onpenenenue OMOTEXHOJIOTHH. YTO BXOJUT B KPYT 3a7a4 OMOTEXHOJIOTUH. OTIIN-

JKuBble ccTeMbl B OMOTEXHOJIOTUH (KaKI/Ie OpraHu3Mbl WIN UX 9aCTHU UCIIOJIb3Y-

Ponb sxuBBIX cuctem B OnoTexHosioruu. Kakue nporecchl, HEOOXOIUMBIE YelIo-

BCKY B IIPOMU3BOJACTBC, OCYIICCTBIIAIOT ) KHMBEIC CHCTEMBI?

BOJACTBA U XUMHUYCCKUX TEXHOJIOTUM.

(OakTepuu, IPOXIKU), MULIEIIMATLHBIX (TPUObI, BOJOPOCTH, HUTYAThIE OAKTEPUU

CX0/ICTBO M pasiuyue MPOIECCOB U amnmapaTroB OMOTEXHOJOTUYECKOTO MPOU3-

OcobenHOCTH MNPpUMCHCHHA B OMOTEXHOJIOTHHI OJHOKJICTOYHBIX HPOAYLUCHTOB

(aKTUHOMMUIIETHI, IUAHOOAKTEPUH ), KIIETOUHBIX KYJIbTYP *KUBOTHBIX TKAHEH.

10. I{BeToBas kinaccudukaiys OMOTEXHOJIOTUU

CnocoObl KyJIbTUBUPOBAHUS, IPUMEHSEMbIE B OMOTEXHOJIOTUU




11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
25,
26.

217,

28.

29.

30.

31.

32.
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OCHOBHBIE HaINPaBJIEHUS OMOTEXHOJIOTHH

['ennas H>XEHEpUs KaK HalpaBJieHHEe OMOTEXHOIOTUU

[IpenmyiiecTBa ¥ pUCKU MPHU UCTIOIH30BAHUN T'€HETUYECKU MOJIU(PUIIMPOBAHHBIX
OpraHU3MOB.

[Ipumepsl KCIIONIB30BAHUSA T€HETHUYECKH MOIU(PUIIMPOBAHHBIX MUKPOOPTaHU3-
MOB

[Ipumepsl UCTOIB30BAHMS TEHETHUECKH MOAUGMUIIMPOBAHHBIX PACTECHUN U KU-
BOTHBIX

[Ipon3BOACTBO BaKLIMH U CHIBOPOTOK

buoTtexHonoruu, CBA3aHHbIE C UCIOIb30BaHUEM (POTOTPOPHBIX OPraHU3MOB.
bruorexHoornu, CBA3aHHBIE C MOJTYYEHUEM U IPUMEHEHnEM (hepMEHTOB (OMoKa-
TaJIn3)

brorexHoorny, CBsI3aHHBIE C MOJIYYEHUEM JIEKaPCTBEHHBIX MpenapaToB (OHo-
dapmarneBTHKa, aHTUOMOTHYECKAS! TPOMBIIILIEHHOCTH )

BHOTEXHOJIOTHH, CBSI3aHHBIE C ITOJIyYEHUEM HOBBIX IMHILEBBIX MPOAYKTOB
BHOTEXHOJIOTHH B MALIEBON MPOMBIIIJIEHHOCTH

broTexHoI0rHH, CBSI3aHHBIE PEIIEHUEM IKOJIOTHYECKUX 3a7a4 (IKOOMOTEXHOIIO-
rusi). buonerpananus KCeHOOMOTHUKOB

buoreorexnonoruu

ArpoOHOTEXHOIOTUI

3anpeleHHble OMOTEXHOJIOTHH MOTYYEHUSI OPY>KUS MAacCOBOTO MOpa)KeHus (Ka-
KH€ MUKPOOPTIaHU3MbI UCIIOJIB3YIOTCSl B KAYECTBE OMOJIOTMUECKOTO OPYKHUSI, KaK
JOCTaBIISIFOTCS TPOTHUBHUKY )

Purcku GMOTEXHOIOTUYECKUX MPOU3BOJICTB (TEXHUYECKUE PUCKU. OMOIOTHUECKUE
PHUCKH)

KoHTponb OMOTEXHOIOTMYECKOTO MPOU3BOJCTBA (CAHUTAPHBIM KOHTPOJIb, KOH-
TPOJb MPOAYKIIMH, KOHTPOJIb BO3JEHCTBUS MPOU3BOJACTBA Ha OKPYKAIOLIYIO
cpeny)

Pucku OMOTEXHOJIOTMUECKUX ITPOU3BOJICTB, HE CBSI3aHHBIE C UCIIOJIb30BAHUEM I1a-
TOTEHHBIX WJIM TOKCUKOTEHHBIX MUKPOOPTAaHWU3MOB (ITPOOJIEMBI YTHIM3AIUN OT-
X0JI0B, BO3JICHCTBME HA UMMYHHYIO CUCTEMY YeJIOBEKA).

Kaxkue nponsBoacTBa B OMOTEXHOJIOTMH CBSI3aHbI C MATOIT€HHBIMU MUKPOOPTaHU3-
MaMH, B Y€M UX OIMaCHOCThH?

CrpoeHue 3yKapuoTH4ecKor KiIeTKh. OYHKINH, XUMUYECKHI COCTaB OCHOBHBIX
KOMITOHEHTOB

AHTHOMOTUKU. DKOJIOTHYECKas pojb. MUKPOOPraHU3MBI - MPOAYLEHTHl aHTH-
OMOTHUKOB

CtpoeHue KJIETOYHOM cTeHKH Oaktepuil. ['pammonoxutrenbHble ©W rpa-
MOTpHULIATENbHbIE OAKTEPHH.
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[lytn mnopaBiaeHUs KU3HEACITEIBHOCTH  MHUKPOOPIaHM3MOB  IOA  A€i-
CTBHEM BHEIIHUX (DaKTOPOB.

Mopdonorus 6aktepuii. CiocoObl ABMKEHUS

Knaccudukanus npokapuot bepru, Mroppes

HakonuTenbHble KyIbTypbl MUKPOOPTaHH3MOB

bakrepun otnena Gracilicutes. Kinaccbl. OCHOBHBIC MPEICTaBUTEIH

Kitacchl rpu0oB ¢ cenTUpPOBaHHBIM U HECENITUPOBAHHBIM MULIETTUEM

3HaueHUEe MUKPOOPTaHU3MOB B I'€OJIOTUYECKUX IpoIleccax

CrpoeHne mpoKapruoTHYECKON KiIeTKH. DyHKIMHN, XUMUYECKUI COCTaB OCHOB-
HBIX KOMIIOHEHTOB

baktepun otnena Firmicutes. OCHOBHBIE KJIACChI M TIPECTABUTEIIN

Hpoxcoxu. Mopdonorus, pasMHOKeHHe. PacnpocTpaHeHue B NpUpPOIE U HUX
IPAKTUYECKOE MCIOJIb30BAHNE

bakrepunodaru. Mopdonorus. Xumuueckoe crpoenue. [lukn pa3Butus
6akrepuodara. [IpakTrueckoe 3HaUeHHE OakTepuO(daros.

bpoxenne, Tunbel  OpoxeHus.  MUKpOOpPraHU3MbI,  OCYIIECTBIISIOLINE
CIOUPTOBOE, MOJIOYHOKHCIIOE, TPOMUOHOBOKHCIIOE, MACISIHOKUCIOE Opo-
KEHUE, UX MPAKTHUYECKOE UCIOJIb30BAHUE.

[IpyHIMIIBI CcHCTEMATHUKU MHKpoopraHu3smoB. OOmas XapakTepHUCTUKa OcC-
HOBHBIX IPYIIIT MUKPOOpraHu3MoB. [IoHsaTue o TakcoHoMuu

MuxkpoBoaopocinu. Mopdomnorus u murtonorus. Knaccudukanus. Ilpencra-
BUTEJIM U MX IMPAKTHYECKOE MPUMEHEHHUE

['pynnel MUKPOOPTaHU3MOB 110 OTHOLIEHUIO K KUCJIOTHOCTU CPEAbI
CucreMaTH4ecKHe TPyIIbl 3yKapuoOT

['pynnbel MUKpOOpPraHM3MOB 1O OTHOIIEHHUIO K Temmeparype. Mcmonb3o-
BaHUME BBICOKMX TeMmIeparyp Uil cTepuwiu3auuu. JleHcTBUE  HU3KHUX
TEMIEpaTyp Ha BBDKUBAHUE MUKPOOPTaHU3MOB

['pubs1. Pactipoctpanenue B npupoje. Mopdosorust 1 iUTonorust rpuoos. 3Ha-
YeHue rpuooB

Crioco0bl KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB

YucTble KyJIbTypbl MUKPOOPTraHU3MOB. CIIOCOOBI OTyUEHHUS

[ToTpeOHOCTH MHKpPOOPTraHM3MOB B MHUTATEIbHBIX BellecTBax. VMCTOUHHUKH yT-
nepona, azota,pocdopa u cepol; pakTopsl pocTa.

CanurapHas MUKpoOHOJIOrusi. MeTo1bl OLIECHKH CAHUTAPHOTO COCTOSIHUS
['pynmel 6akTepuii Mo OTHOILICHUIO K Kuciaopoay. CrocoObl KyJIbTUBHUPOBA-
HUS a3pOOHBIX U aHA3POOHBIX OaKTepUid

AxtuHOMHIIETHI. CHCcTeMaTHaeckoe mosoxkenrne. Oco6eHHOCTH MOP(OIOTHH.
IIpakTnyeckoe 3HaYeHUE

Mertoabl onpeneneHus yucia 0akTepuid U 0aKTepruaaIbHON MacChl
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Bupycel. OCHOBHBIE OTIIMYUTENbHBIE PU3HAKK BUPYCOB. B3aumopeiicTBue Bu-
PYCOB C KJIETKOM.

MosnouHokucnsle 6akTepun. [IpakTHueckoe nCnoab30BaHue

Crioco0b1 1BHKEHUS OaKTepuit

Hcropust pa3BUTHS NPOMBIILIEHHON MUKPOOUOJIOTUU

HoBsle HanpaBiieHUs: B COBPEMEHHON MPOMBILUIEHHON MUKPOOHOJIOTUN U OHO-
TEXHOJIOTUH

Mukpoopranu3Msbl, UCIOJIb3YyEMbIE B MUKPOOHOJIOTUYECKOM TPOMBIIITIEHHOCTH
OcCHOBHBIE OTPACIN MUKPOOHOJIOTMYECKOMN MPOMBIIIEHHOCTH

TpeboBanust, npeabsABIsIEMbIE K IPOMBIIUICHHBIM ILITAMMaM

MeTobl yCOBEPIIEHCTBOBAHUS IPOMBIIIEHHBIX IITAMMOB

HakonurenbHble KyJIbTypbl MUKPOOPTaHU3MOB

Komnekuuu KyJnbTyp MUKPOOPTaHU3MOB

MeTtoap! uaeHTHGUKAIIM MUKPOOPTaHU3MOB

Crioco0b!I KyJIbTHBUPOBaHUSI MUKPOOPIaHU3MOB

da3bl pocTa MUKPOOPTaHU3MOB

Merton okpammBanus no ['pammy. CTpoeHue KJIETOYHOM CTEHKH OaKTepuit
Bunbl cbipbsi HUCMIONB3YIOTCA KaK MUCTOYHMK YIJIEPOJAa B MUKPOOMOJIOTHYECKOM
IPOMBIIUIEHHOCTH

[Toyuenune OuonpenapaToB, COAEPKAIIUX KUZHECTTOCOOHBIE MUKPOOPTaHU3MBI
bro6e30macHOCTh B MPOMBIIITIEHHOW MUKPOOUOJIOTHH

ITaToreHHbIE U YCIOBHO-IIATOI€HHBIE MUKPOOPTaHU3MBbI

Jlenenre MUKpOOPTraHU3MOB I10 KJIacCaM OMACHOCTH
CaHuTapHO-TIOKa3aTeIbHbIE MUKPOOPTaHU3MBI

Konu-tutp u komu-ungekc. KMAG®AEM

Bo3snelicTBue Ha OpraHu3M 4eJIOBEKA TPOMBIIIIEHHBIX OPraHU3MOB

['pynnel HEMATOr€HHBIX MPOMBIIUIEHHBIX MUKPOOPTAaHU3MOB 10 CTETIEHU BO3-
JEUCTBUA HAa OPraHU3M YeJI0BeKa

[T]IK B Bo3myxe paboueit 30HbI 1 aTMOC(HEPHOM BO3AYXE

OcHoBHBIE NTpodeccuoHaNbHble 3a0051€BaHUsI paA0OTHUKOB MUKpPOOHOJIOTHYe-
CKHX IIPOU3BOJICTB

BrusHue npoMbIIIIIEHHBIX MUKPOOPTaHU3MOB Ha CAHUTAPHOE COCTOSIHUE BOJIOE-
MOB



