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1. Hean, 3an0a4m v IJIaHUPYeMble Pe3yJbTaThl 00y4eHHs N0 AUCHUILIHHE

@epMEHThl HAUIM IIMPOKOE IPUMEHEHHE B IPOMBIIUIEHHOCTH, HalpuMep, B
XJIeOONICUEHUH, IMBOBAPEHUM, BUHOJEINHU, CHIPOBAPEHHM, B KOXEBEHHOM M MEXOBOM
IPOM3BOJICTBE, B OMO(hapMalieBTUUECKOM NIPOU3BOACTBE. B mocieanue roasl pepmMeHTsl HavaIu
BBITECHATH TPAJUIIMOHHBIE XUMUUYECKUE KaTaJIM3aTOPbl U3 TOHKOM XUMHUYECKON MHIYCTPHUH, T1E
OHM YCIICIIHO HCIIOJIBb3YIOTCS B PEAKLUUAX OKUCIIEHHS, BOCCTAHOBJICHUS, J€3aMUHUPOBAHUSA,
JIeKapOOKCUIMPOBAHUs, AETHApAaTaluy, KOHACHcCAuu U T. 1. DepMeHThl HaxoAaT Bce Oolsee
HIMPOKOE MPUMEHEHHE B MEIULIMHE U MUKpoaHaiu3e. [lepcrieKTHBHBIM SBIISETCS UCIOJIb30BaHNE
depMeHTOB Ui mepepaOOTKH  MPOMBINUICHHBIX OTXOAOB, a TakkKe I CO3/IaHUus
OMORIIEKTPOXUMHUYECKUX IpeoOpa3oBareneld sHepruu. B Hacrosiee Bpemsi CIOXKHO Ha3BaTh
chepy AEATENbHOCTU 4YeJIOBeKa, B KOTOPOM OBl MPSIMO MM KOCBEHHO HE HCIIOJIb30BAINUCh
(hepMEeHTHI.

[Tpou3BoacTBO (HEpPMEHTHBIX MpPENapaToB - 3TO OYEHb AaKTyalbHOE HaIlpaBICHHUE
OMOTEXHOJIOTHH, B KOTOPOM YIa4HO COYETAIOTCS CaAMble COBPEMEHHBIE TIOCTHKECHUSI OMOXUMHUH,
MOJIEKYJISIPHOM OMOJIOrUH, SH3UMOJIOTUM U XUMUYECKOM TeXHOJIOTHH.

LenssMu 0CBOEGHUS AUCHUIUIMHBI «TeXHOIOTUS (PEPMEHTHBIX MPENapaToOB» ABISIOTCA:

- OCBOEHHE CTYJIEHTaMH OCHOBHBIX ITPUHIIUIIOB U TEOPETUUECKUX MOJI0KEHUH, Ha KOTOPBIX
OCHOBaHA TEXHOJIOTHS (PEPMEHTHBIX MPETaPaToB;

- (opMupoBaHHe Yy CTYICHTOB IIOHMMAaHUS OCOOEHHOCTEH OHOTEXHOJIOTHYECKUX
IPOLIECCOB NTPOU3BOACTBA (PEPMEHTOB,;

- YCBOGHHME OCHOB KOHCTPYHPOBAHUS U MOCIIEIYIOIIETO NCII0JIb30BAHNS B OMOTEXHOIOT U
TEXHOJOTMYECKUX JIMHUN POU3BOJCTBA (PEPMEHTOB.

3agauamMu Kypca sSBISIFOTCSA:

- I03HAKOMUTH CTYJICHTOB C IIPEIMETOM,

- OIpENEeNUTh MECTO TPOU3BOJCTBA (PEPMEHTOB B DSy NMPHUOPHUTETHBIX HAIPABICHUIN
OHMOTEXHOJIOTHH;

- yriayOuTh MOHMMaHUE (QU3MKO-XMMHUYECKMX M OHOXUMHUYECKHX 3aKOHOMEPHOCTEH,
KOTOPbIE HCHOJB3YIOTCS IPU pa3paboTKe TEXHOJIOTUH ITPOU3BOICTBA (PEPMEHTOB;

- pa3BUTh BUJCHHE NEPCIEKTUB MMPAKTUYECKOIO MCIOJb30BaHUs JOCTHXKEHUN B 0o0nactu
IPOM3BOJICTBA (DEPMEHTOB;

- MOJTOTOBUTH CTYAEHTa K JESATEIbHOCTH B COOTBETCTBUU C KBAJTU(PHUKAIIMOHHOMN
XapaKTEpUCTUKOM 110 HANPaBJICHUIO MOJATOTOBKH.

Obyuenne no nucuuiuinHe «TexHomorus (epMEHTHBIX IMpernapaToB) HANpPABIECHO Ha
(dopmMHpoBaHUe Y 00yJaromuXcs CISAYIOMINX KOMIETSHIUH:

Kon u HammeHoBaHue NuaukaTopsl 10cTHKEHUS KOMIIETeHIMHU
KOMITeTEeH LU

[TK-1. Cnocoben NIIK-1.1. '0oTOB K cONOCTaBUTEIBHOMY aHAJIU3Y MOTY4aeMbIX
IIPOBOAMTD NATEHTHbIE MPOAYKTOB, IPOAYLIEHTOB U OOBEKTOB TEXHHUKH C
UCCJIEIOBaHUS U OXpaHseMbIMU O0BEKTaMH IPOMBILUIEHHON COOCTBEHHOCTH;
OINPEEIATh 3HaeT METO/Ibl ONpeIeNIeHUs MTATEeHTHON YUCTOTHI 0OBEKTa
XapaKTepUCTUKU TEXHUKHU U TEXHOJIOTHH; IPAaBOBbIE OCHOBBI OXPaHbl 00bEKTOB
IPOAYKIIMH HCCIIEIOBaHMs C )KOHOMHMUYECKOM OLIEHKOH JJIsl UCTIOIb30BaHU

00BEKTOB MPOMBIIIIEHHON COOCTBEHHOCTH

NIIK-1.2. YMmeeT 000CHOBBIBATH MEPHI O 00ECTICUCHUIO
MAaTEHTHON YUCTOTHI OOBEKTa TEXHUKU; 0OOCHOBBIBATH MEPHI
1o GecrpensaTCTBEHHOMY IPOU3BOJICTBY M pea3aliiu
00BEKTOB TEXHUKHU B CTpaHE U 3a pyOexoM; OIleHUBATh
MATEHTOCIIOCOOHOCTh BHOBb CO3/IaHHBIX TEXHUYECKUX U
XYyJ0’KECTBEHHO-KOHCTPYKTOPCKUX perieHuit; Mcnonp3oBath
METO/Ibl aHaJIM3a IPUMEHUMOCTH B 00BEKTE HCCIIEJOBAHUIN
M3BECTHBIX 00BEKTOB IPOMBIIIUICHHOHN (MHTEIEKTYaJIbHOM )
cobctBeHHOCTH; OnpenensTh moKa3aTean TEXHUIECKOTOo
YPOBHS 00BEKTAa TEXHUKHI




HIIK-1.3. Boageer HaBbIKaMH ONPEESICHUS 3a/1a4 MaTeHTHBIX
HCCIEIOBAHMNM, BUJOB HCCIICIOBAHUI M METOI0B UX
MPOBEACHUS U Pa3pabOTKy 3aaHus Ha TPOBEACHUE MATCHTHBIX
HCCIIEI0OBaHMI; OMCKa U 0TOOpa MATEHTHOM U Apyroit
JIOKYMEHTAIlMU B COOTBETCTBUU C YTBEPKJACHHBIM
permamMeHToM U ohopmIleHHE OTYEeTa O TIOUCKE;
CHUCTEMaTH3aIlus U aHAIN3 OTOOPAHHOM JIOKYMEHTAIIUH;
000CHOBaHUS PEIICHUH 3a1a4 Ha OCHOBE IMaTEHTHBIX
Hccaea0BaHui; 000CHOBAHUS MPEIIOKEHUHN TT0 TabHeHIIeH
JESTEIbHOCTH X035 HUCTBYIOIIETO CyOBhEKTa, OCYIIECTBICHHUS
MOATOTOBKH BBIBOJIOB M PEKOMEH A 0pOopMIICHUS
pe3yIbTaTOB UCCIIEIOBAHUM B BUE OTYETA O MATEHTHBIX
HCCIICTOBAHUIX.

ITIK-7. Criocoben
paszpabaThIBaTh U
MOAUPUIIPOBATH
CYIIECTBYIOIINE
OHMOTEXHOJIOTHYECKHUE
npoteccsl nosnyueHus: bAB,
pa3pabaThiBaTh
MIPEIOKCHUS 110
OINTHUMU3ALUH
OHMOTEXHOIOTHYECKUX
MIPOLIECCOB U YIPABJICHUIO
BBIITYCKOM
OHMOTEXHOJIOTMYECKOMN

MPOIYKIIMH

NIIK-7.1. 3naeT MeTOAbl TEHHON MHKEHEPHUU KIIETOK IS
MOJy4YEeHUS TPOAYLIEHTOB, TEXHOJIOTHIO TTosrydeHust bAB;
SKOHOMMKY U YIIpaBJICHHE B OpraHU3al[ii; HOpMaTUBHbIE
MIPaBOBbBIE aKThI B 00JIACTH OMOTEXHOIOTUYECKOTO
IIPOM3BOJICTBA; HOPMBI Pacxo/ia ChIpbsi U MaTepHalioB B
o0yacTi GMOTEXHOJIOTHYECKOT0 TPOU3BOICTBA

NIIK-7.2. YMeer npoBOAUTH CKPUHUHT IITAMMOB
MUKPOOPraHu3MoB - mpoayleHToB bAB; nucnons3oBarsb
METO/1bl TEHHOW MHXEHEPUU TPU MOJy4YEHUH HOBBIX
MHUKPOOPTaHU3MOB; pa3pabaThiBaTh MPEATOKEHUS O
ONTUMHU3ALMU Haubosee 3HAaUMMBIX TapaMeTPOB
OMOTEXHOJIOTHYECKHUX MPOIIECCOB

UIIK-7.3. Brageetr HaBbIKaMU MTPOBEACHUS KOMILJIEKCA
MEPONPHUSTHI MO0 BHEIPEHUIO B IPOU3BOJICTBO
OMOTEXHOJIOIMYECKUX MPOAYKTOB HOBBIX IITAMMOB
MHUKPOOPTaHNW3MOB-IIPOAYLIEHTOB; METOAAMH ONTUMH3ALUU
rapamMeTpoB OMOTEXHOJIIOTUYECKOTO Mpoliecca MOTyYeHHUs
BAB; nmpoBeieHNs ONIBITHO-ITPOMBILIIEHHON OTPaOOTKU
TE€XHOJIOTHH U MacIITaOuPOBaHUS MIPOLIECCOB
OMOTEXHOJIOTMYECKOT0 IPOU3BOJICTBA; pa3padOTKU
MIPeJIOKEHUH 10 ONTHMHU3ALMY PAcX0/ia ChIPhs, MaTEpHaJIOB
Ipu u3rotossienuu bAB

2. MecTO TUCHUIUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrpaMMbl

JlucuunianHa OTHOCUTCS K 4YacTH, (QOpMHUPYEMOW YyYaCTHHUKAMH OOpa30BaTEIbHBIX
oTHolIeHui, 6s10ka b1 Jlucuumiuael (MOTyn).
Kypc «Texnonorusi (pepMEHTHBIX MpenapaToB» JIOTHYECKH W METOJMYECKHU CBSI3aH C

APyruMu JUCHUIIIIMHAMUA:

- «Metogomnorus pa3paboTKH MPOMBIIIEHHBIX OMOTEXHOIOTHIT,

- «MeTo/1bl UCCNeIOBAaHUM B OMOTEXHOJIOTHI;

- «IHdopMalinOHHbIE TEXHOIOTUU B OMOTEXHOJIOTMH U OMOUHKEHEPUNY;

- «brokonBepcus u 6MokaTaiu3 B OMOTEXHOJIOTMYECKHUX MPOLIeccax;

- «DapmaneBTHYECKask OMOTEXHOIOT DY,

- «KcTpeModuIbHBIE POPMBI MUKPOOPTAaHU3MOB B OMOTEXHOJIOTUYECKHUX MPOLIECCAX .
Ceenenusi, uznaraeMele B Kypce «TexHomorus (pepMEHTHBIX MpernapaTtoB» SBISIIOTCS
3aBEpILAIOIIMMU U HEOOXOUMBI B MPAKTHUYECKON JEATETLHOCTH BBITYCKHHUKA TTOCIIE OKOHYAHHS

BVY3a.



NPOCKTHUPOBAHUS TEXHOJIOTMYECKHUX JIMHUHN U pa3pabOTKN TEXHUYECKOH TOKYMEHTALINH.

Jlnst ycBOEHUS Kypca CTYICHTBI JOJDKHBI OBITh 3HAKOMBI C OCHOBAMH MHKPOOHOJIOTHH,
OMOTEXHOJIOTMH, SH3UMOJIOIMH, OCHOBHBIMU INPOMBIIUICHHBIMH OMOTEXHOJIOIMSMHU, OCHOBaMH

3. CTpykTypa u coepkaHue TUCUUILITHHBI

OO011ast TPYI0EMKOCTh JUCIUILIAHBI COCTABISACT 2 3aUeTHBIC eIUHUIIBI (72 Yaca).

3.1. Buabl yueOHOI paboThI H TPYA0EMKOCTh

Ne . KoanuecTtBO CemecTpbl
Bun yuyeOHo# padoThI
n/n 4acoB 1
1 | AyauTopHble 3aHATHS 32 32
B ToMm uncie:
1.1 | Jleknuu 16 16
1.2 | CemuHapcKkue/IpakTUYECKHUE 3aHATHS - -
1.3 | JIaboparopHbIe 3aHATHS 16 16
2 | CamocTosiTe/ibHasi paboTa 40 40
3 | [IpomexkyTouHas aTTecTanus
3a4er
Hroro 72 72
3.2. Temaruyeckuii IVIaH N3y4YeHUs JUCHUTTHHBI
TpynoemkocTs, 4yac
AyauTopHasi paboTa %
ze [ 2 [35,]¢2
Ne Pa3nesbl/TeMbl o < 2 = a; § = g
n/n JUCIHHUILIUHBI 54 E & S = e = § 2 5 lg
= | B |ECZ 22| cg| 8%
S | 5E° g7 28 &
O E = =5 =
o
1. | Paznen 1. ®epmenThl. DepMEHTHBIE 12 2 2 - 8
npenapaTsl. O01HE BOIPOCHI.
2. | Pa3nmen 2. OcHOBBI pa3paboTKu 16 4 4 - 8
TEXHOJIOTUU (PEPMEHTHBIX TPENapaToB
3. Paznen 3. O6opynoBanue amns 16 4 4 - 8
MIPOU3BOJICTBA (EPMEHTOB
4, Pazgen 4. Ctagust KynbTUBUPOBAHUS 16 4 4 - 8
TIPH POU3BOJICTBE (DEPMEHTHBIX
MpernapaToB
5. | Paznen S. Ilpumenenue pepMeHTHBIX 12 2 2 - 8
MIpernapaToB
HUroro | 72 16 16 - 40

MHUKPOOPIraHU3Mbl KaK HCTOYHHUKH (hepmenToB. Knaccudukaius pepMeHTHBIX penapaTos.

3.3. Conep:xaHue JUCUHUIIHHBI

Paszpnen 1. @epmentsl. @®epMeHTHBIE NpenapaTbl. O01ue BONPOCHI.
CtpykTypa, CBOMCTBA M MEXaHU3M JEHUCTBHS (GepMeHTOB. CXOJICTBO M OTIMYHUE
OMOJOTMYECKHUX KaTaJIN3aTOPOB OT XUMU4eckux. [IpeumyiiiecTBa U He1OCTaTKU OMOKaTaIn3a mpu
€ro HCIMOJIb30BaHUM B TEXHOJOIMUECKUX mporeccax. OcoOeHHOCTH OHMOKaTaTUTHUECKUX
npoueccoB. Knaccubukauus u HomeHkiarypa ¢epmeHToB. PacreHus, >KMBOTHbIE TKaHU U




Pa3nea 2. OcHOBBI pa3pa0oTKH TeXHOJIOTHH (pepMEHTHBIX NpPenapaToB

MuKpoopraHu3Msl IS MPOU3BOACTBA PepMEHTHBIX mpemaparoB: Aspergillus, Rhizopus.
Penicillium, Alternaria, Trichoderma, Fusarium wu npyrue, Oaktepum pona Bacillus u
akTuHOMHIEeThl. TpeOoBanus k mnpoxyueHty. Ceippe i NPOU3BOJACTBA  (HEPMEHTOB.
XapakTepucTUKa MPOAYKIUH, ChIpbsi W TodyhadpukaTtoB. OCHOBHOE CHIpbE MJS CTATUH
KYJIbTUBHPOBaHUS. BbIOOp CHIpbsI B 3aBHCHUMOCTH OT mpou3BoauMoro ¢epmenrta. Ceipbe Aiis
CTaJu¥ BBIICICHUS M TOJY4YeHUs TOTOBOHM (hopmbl mpenapara. OCHOBHBIE TEXHOJIOTHMUYECKHE
STambl  MPOM3BOACTBA  MHUKpPOOHBIX  (epMEHTHBIX mpenaparoB. Pa3pabotka craauu
KyJbTUBUpPOBaHUA. Pa3paboTka CcTaguy MOJydeHHUs] KOHICHTPHUPOBAHHBIX JKUAKHX M CYXHX
depmenTHbIX mnpenaparoB. Crangaptuzauus (QepMeHTHBIX mpenapaTtoB. Pa3paboTka cxembl
NOJy4YEeHUsI OYHMIIEHHBIX (PEPMEHTHBIX MpemnapaToB. MUKpPOOHONIOTHYECKHA U OMOXMMUYECKUN
KOHTPOJIb pou3BoicTBa. [lonyueHne pepMeHTHBIX IpenapaToB U3 pacTUTENLHOTO U )KUBOTHOTO
chIpbs. TexHomornyeckne 0COOCHHOCTH MOMyYeHHsI (PEPMEHTHBIX MPENapaToB C ONPeIeICHHBIM
COCTaBOM (pE€PMEHTOB.

Paznen 3. O6opynoBanue 1Jisi NPOU3BOACTBA (pepMEHTOB

Kommiekcer  o0opynmoBaHust At CTaAuHM  KYJbTUBUPOBAHHS: HHOKYJISTOPHI U
(epMeHTaTOphl, YCTAHOBKU HENpPEpBIBHOW cTepuin3anuu. Kommiekcsl 000pyaoBaHUs Jis
BBIJICJICHUST  (epMeHTa: cemaparop, (QuiIbTp-mipecc, OapabaHHas CyIIMIKa, YCTaHOBKa
O6apoMeMOpaHHON (QUIbTPALMM, HKCTPAKTOP, ULIHEK-TIPecC, JIEHTOYHbIM BaKyyM-(QUIbT.
Kommiexkec oGopynoBanus aisi KOHIEGHTPHPOBAHUS M CYHNIKH (DEpMEHTa: BaKyyM-BbIITapHbIC
anmaparbl M paclbUIMTENIbHBIE, CYOIUMalMOHHble cyliku. Kommiekc oOopynoBaHust ais
(acoBaHMs U yIIakoBBIBaHUS (PEPMEHTHBIX MpenapaToB. KoMiuiekc 006opynoBanus 1iist (PaCOBKH.

Pa3znen 4. Cragus KyJbTUBHPOBAHUS NPHU NMPOU3BOACTBEe (pepMEHTHBIX NMpenapaTroB
[ToBepxHOCTHBI W TIyOMHHBIM CHOCOOBI KyJIbTUBHpOBaHHSA. OnTUMH3aIUs Mpolecca
KyJIbTUBUPOBAaHUSA (ONTUMHU3AIMS COCTaBa IMUTATEIBHON CpeIbl, ONTHUMHU3ALMS YCIOBUMN
KyJIbTUBHpOBaHUs). BbiOop MeTona BeimeneHus u cymiku ¢epmenta. CTaauul BBIACICHUS U
noJiydeHus: roToBoro mnpemapara. Cramusi BbiaeneHus ¢epmenta u3 Oumomaccel. Cramus
BbIIETICHHS (pepMEeHTa U3 KyIbTypajibHOro (punpTpara.

TexHOMOTMYECKHNE TUHUU TTPOU3BOACTBA (hepMEHTA TOBEPXHOCTHBIM KYJIbTUBUPOBAHUEM.
TexHOMOTUYeCKre JMHUM TMPOU3BOJCTBA KOHLEHTPUPOBAHHOTO M CYXOTO TEXHUYECKUX
(dbepMEeHTHBIX MpenapaToB. TEXHOJIOTHYECKUE JMHUU MPOU3BOJCTBA CyXOro (HepMEeHTHOTO
npenapara BbICOKON CTENEHU OYHCTKHU.

Paspnen S. [Ipumenenue pepMeHTHBIX NPENapaTos

Hcnonb3oBanre (EepMEHTHBIX NpPENapaToB B MHUIIEBBIX TEXHOJOTUAX: OpOIMIBHBIX
IPOM3BOJICTBAX, XJI€OOMEUEHUH, [UI OTYUEHUsI  IIFOKO30-(PPYKTO3HBIX CUPOIIOB.
buoxumuueckas ocHoBa mporecca. KomMmepyeckue mpemapatbl  MMMOOWIM30BaHHOMW
rIIoKo3on3oMepassl. PepMeHThl A1 (papmalneBTHUeCKoi mpombliieHHocTd. [lonyuenue 6-
aMUHOIICHUIIWJIUIAHOBOW KHMCIJIOTBHI € IMTOMOIIBK NEHUIMUIMHAMUAA3El. bruoxnMmuueckas ocCHOBa
nporecca. Kommepueckue npenapaTsl IMMOOMIM30BaHHONW aMHUHOALMIA3bI. TeXHOIOrnuecKas
cxema npou3BocTBa. PEepMEHTHI VISl MEIULIUHBL. JH3UMOTepanus. OepMeHTs! 111 HapyKHOTO
npuMeHeHHs. TPUNICMH U XUMOTPUICHH. TpomOonuThueckue ¢GepMeHTh: (GUOPUHOIM3UH U
crpentokuHaza. PHKaza, JIHKa3za nns ¢epmeHTHON Tepanmuu BUPYCHBIX 3a00JE€BaHUM.
[TumeBapuTenbHble GepMEHTHI U 3aMEeCTUTEIbHON Tepanuu. [ nanypoHuga3a U KoJjulareHasa.
®epMeHTHI TPOTUBOOITYXO0JIEBOM Tepanuu (acmaparunasa). IMmoOuin3oBanHble (hepMEHTHI Kak
JeKapcTBeHHble  mpemaparbl.  MMmoOunu3oBaHHble — (epMEHTBI A7l CTOMATOJIOTHH,
opTanbMoIOTUH, XUPYpruu. DepMeHThl [Js HUCHOJIb30BaHUS B KadeCTBE AHATUTHYECKHX
PEaKTUBOB U B allllapaTax «UCKYCCTBEHHAs NIEYEHb)», «MCKYCCTBEHHas Moukay. IlepcriekTuBHbIE
HamnpaBlieHUs: pa3BUTHs (epMeHTHON Tepanuu. PepMeHThl i1 MUKpoaHanu3a. Kunernueckas
OCHOBa  ()epMEHTATUBHOTO MHKpoaHainu3a. Meroabl JAeTeKUud B (EepMEHTATUBHOM



mukpoananuse. ComnpspkeHHbIe ()epMEHTATUBHBIE CUCTEMBI JIsl CIIOJB30BAaHUS B MUKPOAHAU3E.
NmmoOunm3oBanubie hepMeHTHI B MUKpoaHan3e. DepMeHTHI 11 6noceHCopoB. DEepMEHTHI TSt
KOKEBEHHOM M  TEKCTWIBHOW  IPOMBIIUICHHOCTEH. @DEpMEHTBl I XMMHYECKOU
NpOMBIIUIEHHOCTH. [lonmyyenue L-aMHMHOKHMCIOT ¢ MOMOIIBIO aMHHOAIMIa3bl. buoxumudeckas
ocHOBa mporecca. Kommepyeckue mpenapathl MMMOOWMIM30BAHHOW  aMHHOAIMIIA3BL
TexHonornueckas cxemMa NpOU3BOACTBA. DEpPMEHTHI B TOHKOM OpPraHUYECKOM CHHTE3E.
®epMeHTHI sl IPUMEHEHHSI B MOIOIIUX cpencTBax. MepMEeHThl KaK KOMIIOHEHTBI MOIOIIUX
cpenctB. Ammiassel. Jlunasel. Okcuaassl. [Ipoteassr. DepMeHTHI 1711 SKOOHOTEXHOJIOTHH

a. TemaTnka ceMMHAPCKMX/NIPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI

3.4.1. CemuHapCKue/MPaKTUICCKUE 3aHITHS

Tema 1. BBenenune. Ctpoenue pepMeHTOB. AKTUBHBIC IICHTPHI.

Tema 2. OcHOBBI pa3pabOTKU TEXHOJIOTUU (EPMEHTHBIX MpENapaToB

Tema 3. MeTo/pI ONITUMHU3AIMH TIPOIIEcca MPOU3BOJICTBA (PEPMEHTOB

Tema 4. IIpoxyneHTs! ais mpou3BoACcTBa (hepMeHTOB. ChIpbe JUIsl TPOU3BOICTBA
bepmeHTOB

Tema 5. OOopyoBanue Al MPOU3BOACTBA (PEPMEHTOB

Tema 6. @epMeHTHI 17151 TUILEBON MPOMBIIUIEHHOCTH

Tema 7. depmeHTHI A1 papMalleBTUYECKON MPOMBIIUIEHHOCTH U MEAULIMHBI

Tema 8. @epMeHTHI 17151 KO)KEBEHHON MPOMBILIUIEHHOCTH

Tema 9. @epMeHTHI 1715 YTUIM3ALUHU IPOMBIIUIEHHBIX OTX0J0B

3.4.2. JlabopaTopHbIe 3aHATHS

Tema 1. Beigenenne npoaynentos ammias. Cenekiust. [lonyuenne 4ucToii KyabTyphl.

Tema 2. ITonyuenue GpepmentrHoro npenapara AmunocyorunuHa ['10x

Tema 3. Ouenka cBOHCTB, onpeie/ieHHe aKTUBHOCTH MOJIY4€HHOTO (hepMEHTHOTO
npernapara.

Tewma 4. [TonyueHne pepMEHTHBIX IPEMAPATOB XUTHHA3 C HCIOJIb30BaHUEM ITAMMOB
ponaa Trichoderma.

Tema 5. MeToap! 0YHCTKY (PEpPMEHTHBIX MTPENapaToB, CHHTE3UPYEMBIX B TITyOUHHBIX
YCIIOBUSIX KYJIbTUBUPOBAHUS MUKPOMHIICTOB.

Tema 6. MeToasl HHAYKIIMH OMOCHHTE3a (PEPMEHTHBIX IPENapaToB MpoTeas C
UCIIOJIb30BaHUEM ITaMMOB poja Bacillus.

4. Y4yeOHO-MeTOAUYECKOE U UH(POPMALIMOHHOE o0ecieueHne

4.1. OcHoBHas JuTEpaTypa

1. [Tnaxynos, B.K. OcnoBsl su3uMonoruu / B.K. Ilnakynos. — Mocksa : Jloroc, 2002.
- 127 ¢ : wun,tabm, cxem. — Pexum gocrtyma: mo mommucke. — URL:
http://biblioclub.ru/index.php?page=book&id=84687

4.2. JlomoJIHUTeJIbHAs JIUTEpaTypa

1. IIpmmbanenko, H.B. buorexnomormss / H.B. IlpimMOanenko ; Poccutiickuit
rocyiapcTBeHHbI nenarorudeckuii ynusepcutrer um. A. W. I'epuena. — Canxt-IlerepOypr :
PI'TIY um. A. W. I'epuena, 2011. — Y. 1. — 128 c. : w1 — Pexxum pocryna: no noganucke. — URL:
http://biblioclub.ru/index.php?page=book&id=428265 (mara oOpamenus: 17.10.2020). -
bubnuorp. B kH. — ISBN 978-5-8064-1697-2. — TekcT : 3JIeKTpOHHBIH.



17.  Topnenko, B.A. Hayunbie ocHoBel Ouotexnomoruu / B.A. T'opnenko, H.M.
Kyry3oBa, C.K. [larynuna ; MunuctepctBo oOpa3zoBanusi U Hayku Poccuiickoit denepanuu,
QenepanbHOe  TOCYAAPCTBEHHOE OIOHKETHOE 00pa3oBaTeNbHOE — YUPEXKICHHE  BBICIIETO
npodeccruoHanbHOro  oOpasoBaHHs  «MOCKOBCKMH  MNENAaroruuecKuii  rocyJapCTBEHHBIH
yHuBepcuteT». — Mockaa : [Ipomereii, 2013. — Y. I. Hanotexnosnoruu B Ouonoruu. — 262 c. : ui.,

TaoII., CXEM. - Pexum JIOCTYTIA: 10 IIOITHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=240486
18. Tuxonos, I'.Il. OcnoBbl Ouorexnojoruu / I'II. TuxonmoB, M.A. Munaesa ;

Munucreperso Tpancnopra Poccuniickoit denepanuu, MOCKOBCKas rocy1apCTBEHHAs aKaJgeMus
BOJHOTO TpaHcropTa. — MockBa : Anstaup : MI'TABT, 2009. — 133 c. : Ta6m., cxem., uit. — Pexxum
nocryna: o noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=430056

19. Cmonsie, B.IL., Ilmomxko, E.A. OcHoBbl OnoTexHoJOoTMHU. HaydyHbIE OCHOBBI
OMOTEeXHOJOTHH: ydeOHOe Tmocodue [Dnmextponnsiii  pecypc]/B.I1.CntonsieB.- CaHKT-
[TerepOyprckuii  rocymapCTBEHHBIH  JIECOTEXHMUYECKHH  yHuMBepcuteT, 2012.- 112c.-
URL:https://e.lanbook.com/book/4531

21.  JlaGopaTOpHBIN MPAKTHUKYM IO TEXHOJOTUU OHMOJIOTUYECKH aKTUBHBIX BEIIECTB U
yriepoaHbix agcopoentos : B 2 1. / H.A. Kyrakosa, H.W. bornanosuu, C.b. Censinuna u ap. ;
MunucrepcTBo 00pazoBanus U Hayku Poccuiickoit @enepannu, OeaepanbHOe TOCYIaPCTBEHHOE
ABTOHOMHOE 00pa30BaTEIbHOE YUYPEXKIEHUE BBICIIETO NPOPECCHOHATBLHOTO 00pa30BaHUS
CesepHnblii (ApkTuueckuii) dhenepanbHbiii yauBepcuteT uM. M.B. JlIomoHOCOBa. — ApXaHTeIbCK :
CADY, 2015.-Y. 2.. Ananuz BAB. — 116 c. :31a6:., cxem., ui. — Pexxum 1ocTymna: 1o moJmcke.
— URL.: http://biblioclub.ru/index.php?page=book&id=436321

22.  OcHoBHI craTtuveckoid u muHamudeckor owmoxmmuu / coct. O.H. Kynps, JI.H.
Tiopuna, T.A. Jluaar ; Cubupckuil rocy1apcTBEHHbIH YHUBEPCUTET (PU3NUECKON KYIBTYpPHI U
cniopta u jp. — Omck : U3natenserBo Cubl'Y®K, 2010. — 173 ¢. Pesxum gocrtyma: mo moAmmucKe.
— URL: http://biblioclub.ru/index.php?page=book&id=274881 (nata obpamenus: 17.10.2020). —
Texcr : 3IeKTPOHHBIN.

4.3. JIuueH3HOHHOE M CBOOOHO PpacNpoCcTPaHsieMoe NPOrpaMMHoe odecriedeHmne
1. [Iporpammel maketa Microsoft Office (Word, Excel, PowerPoint).

4.4. CoBpeMeHHble TpodecCHOHAIbHbIE 0a3bl JaHHBIX M HH(OPMALMOHHBbIE
CIIPaBOYHbIE CHCTEMbI

1. https://www.brenda-enzymes.org/ - 2to BceoObeMITIONIas HHGOpMaIMoHHast 6a3a
JAHHBIX O (epMEHTaX, KOTOpas MPEIOCTaBisieT (PYHKIMOHAJIbHBIC MaHHBIE O CTAOMIBLHOCTH,
crnenu(PUYHOCTH, KUHETHYECKHX MapaMeTpax (epMeHToB, KodaKkTopax, HHTHOUTOpaxX W
AKTUBATOPAX Y Pa3jIMYHBIX BHIOB C COOTBETCTBYIOIIMMH CChIIIKAMH

2. https://www.rcsb.org/#Category-welcome - cBOOOAHBI  jgocTynm K
MEX1yHapOJAHOM 0a3e TaHHBIX MO NepBUUYHBIM U 3D cTpykTypam (pepMeHTOB.

3. http://www.ncbi.nlm.nih.gov/Pubmed - ba3za HayuyHBIX JaHHBIX B 00JIaCTH
OMOMETMITMHCKUX HayK.

4. http://isir.ras.ru/ - WuarerpupoBanHas Cucrema HHpopmammoHHbx Pecypcos
PoccuiickoitAkanemun Hayxk.

5. http://www.viniti.ru/ - Bcepoccuiickuit Mucturyr Hayunoit u TexHuueckoi
Nudpopmannu (BUHUTU PAH).

6. EAWAG BBD/PPS (ethz.ch) - coxmepxut wuH(bOpMAIMIO O MHKPOOHBIX

OMOKATATUTHYCCKHUX PEAKITUAX U IMTYTIX OMOPA3IIOKEHHUS, B IEPBYIO 0YEPE/Ib i1 KCCHOOMOTHKOB.
EAWAG-BBD mnpenocraBisier MHGOPMAIMIO O PEAKIUAK, KaTATH3UPYEMbIX MHUKPOOHBIMH
dbepMeHTaMHu, KOTOpBIE BAXKHBI JJIs 3TOM oOsactu OworexHoysoruu. OTAeNbHBIC pEaKkiuu U
MeTabonuuecKue TMyTH NPEACTaBICHbl WHGOpMAIMedl O HadalbHBIX U MPOMEKYTOUHBIX


https://www.brenda-enzymes.org/
https://www.rcsb.org/#Category-welcome
http://www.ncbi.nlm.nih.gov/Pubmed
http://isir.ras.ru/
http://www.viniti.ru/
http://eawag-bbd.ethz.ch/index.html

XUMHUYECKHX COCIWHEHHSAX, OPTaHHU3MBbI, KOTOpble NpeoOpa3yloT CcOoeluHEHHs, (EpPMEHTH U
COOTBETCTBYIOIINE I'€HBI.

5. MarepuajbHO-TeXHHYECKOE o0ecreueHue

Ayautopus s TeKIMOHHBIX 3aHATHI Ne 5505 (115280, r. MockBa, yi. ABTO3aBOJIcKas,
a. 16 crp. 1), oOopymoBaHHas: CTOJIBI Yy4eOHBIE CO CKaMbSMH, ayJIUTOpHAas JOCKa,
MYJIBTUMEAUMHBIN KOMILIEKC (MIEPEHOCHOI MPOeKTOp, HOYTOYK). Pabouee mecTo npernoaaBarens:
CTOJI, CTYIL

JlaGopaTopus kadeapsl «Xumobuorex» AB54046 (115280, r. Mockga, yi1. ABTO3aBOJICKas,
. 16 crp. 1), obopymoBaHHas: mabopaToOpHbBIE CTONBI, Bechl Jaboparopasie DX-2000, Becs
nperu3nonubie AND, xumMuueckast Molika, TJaMuHapHbIi 0okc baBm-01-«JlamuHap-C»-1,2, mkad
CYUIMIIbHO-CTEPHIIN3ALMOHHBIN Memmert, IJITUTKA JIEKTpUYecKas nabopaTopHas
Rommelsbacher RK 501, trepmoctat 180TB1, dorornexkrpokonopumerp KDK-2, xomoaumbsHuK
JUTSL XpaHEHH S KYJIbTYp, MUKpOCcKon MukmMe 6, MUKPOCKOTI, OCHAIIIEHHBIN KaMepoil COeTMHEHHOM
C KOMIIBIOTEPOM, MHUKPOCKOIBI yueOHbIe 15 MTYK, CTEpEOMHKPOCKOIN 2 IIUT., HeHTpudyra,
cymmipHBIN 1mKad, aBToknaB BK-75, aBromarnyeckue MUMETKH, HJIEKTPUYECKHE HACOCHI T
MUTETOK, MATHUTHBIE MEIIAJIKH, JTa00opaTopHast Mocya sl IPOBEACHNUS JTAO0PaTOPHBIX 3aHATHIA,
CTEeJUIaXKU C HAYYHOM JIMTEPATYPOH.

JlaGoparopust kadenper «XumbOmorex» AB5405a,6 (115280, r. MockBa, yiI.
ABTO3aBOACKas, A. 16 cTp. 1), 06opynoBaHHas: 1adOpaTOPHBIE CTOJBI, BBHITSDKHOM IIKad, BECh
npeam3nonnbie KERN, Becwl anamutudeckune Vibra, anamurmueckue Bechl Sartorius ENTRIS
224-1S, 220r/0,1Sartorius Group GmbH, cnekrpodoromerp Shimadzu UV mini 1240,
aBTOMATHU3MPOBAaHHAs yCTaHOBKa AJs pasnoxkeHus no Keenpaamo LOIP LK-100, nabopaTopHas
yCTaHOBKA: XpoMmaTorpaduueckue npolecchl pa3aeneHus: Toukocaoiinas xpomarorpadus (TCX)
Phywe Systeme GmbH, marautHble Memanku, ciekrpodoromerp [1BD-5300, pH-meTp DxoHuKC,
muctistop GFL  2001/4, xumudeckas Moiika, TymOa mnsa xpanenus JIBX, xamepst
xpomarorpaduyeckue Uisi TOHKOCIOWHOW Xpomarorpaduu, XUMUYECKUE PEaKTHBHI, BHITSHKHBIC
mkadbl, XOMOAUIBHUK, JIabopaTopHas TocyAa Ui MPOBEACHHS J1aOOpaTOPHO-MPAKTUYECKIX
3aHATHI

CTyneHTHI Ha 3aHATHUSIX O0OecTeueHbl HHAUBHUIYaTIbHBIMH aBTOMATUYECKUMU TMHUIIETKAMH,
XpoMmaTorpauueckuMHy IIaCTUHKaMHU, 1a00paTOpHOM MOCY01, peaKTUBaMHU.

Peanunzanus o6pa3oBarenbHOM IporpaMMbl 00eCcTIeYMBAETCS JOCTYIIOM KaK/JI0r0 CTy/IeHTa
K MH(QOPMAIIMOHHBIM pecypcam — Oubnroreunomy QoHy U ceTeBbIM pecypcam MHTepHeT.

6. MeToanyeckue peKoOMeHIAIUH

6.1. MeTtoanueckue peKOMeHJAAUMHU JJisl NpeNnojgaBaTe/iss MO OPraHU3aAUNHU
00y4eHus1

MeTomea npernoaaBaHuA AUCHUITIIMHBI «Texnomorus q)epMeHTHI)IX mnmpemnaparoB» M
peanu3anus KOMIIETEHTHOTO MOIX0/1a B U3TI0KEHUU M BOCIIPHUATHH MaTepHala mpeaycMaTpuBaeT
HCIIOJIB30BAHHUE MOJYJIBHOT'O U UHTCPAKTHUBHOT' O O6y’—IeHI/I$I:

- 3aIMTa ¥ MHIUBUIyaTbHOE 00CYKIEHUE BBIMTOIHAEMBIX ITAoB Jab0paTOpHBIX padoT;

- MPOBEJIEHNE KOHTPOJLHBIX padOT U 00CYX ICHUE OIMNOOK.

B xone nexuumii nmpemnojaBaTeNlb U3IaracT M pa3bsICHIECT OCHOBHbBIE, HanOOJEe CIOKHBIC
IOHATHUA TEMBI, @ TAKXC CBA3aHHBIC C Hel TCOPETUUCCKHUE W TIPAKTHYCCKHUC HpO6J'IGMI)I, aacT
PEKOMEH/IaIlMK Ha MPAKTUYECKOE WIIN JTA00OpaTOPHOE 3aHATHE U YKa3aHHs Ha CAMOCTOSTENbHYIO
pabory.

CryneHTaM, TpPONYCTUBIIUM 3aHATUS (HE3aBHCHUMO OT TMPUYHH), HE HMEIOIINM
IMUCBbMCHHOI'0 pCIICHUA 3a/1a4 WM HC MMOATOTOBUBIIUMCA K JTaHHOMY INPAKTHYCCKOMY 3aHATUIO,



PEKOMEHIYETCSl HE IT03KE YEM B 2-HEJIEIbHBIN CPOK ABUTHCS HA KOHCYJIBTALMIO K IPETIOAABATEIIO
U OTUUTAThCA MO T€ME, U3ydaBlielcs Ha 3aHATHUU. CTyAE€HThI, HE OTYMTABIIMECS M0 KaXKJOU He
popabOTaHHOM MMM Ha 3aHATHSAX TEME K Hayally 3a4€THOM CECCHM, YIIYCKalOT BO3MOKHOCTh
HOJYYUTh HOJIOXKEHHbIE OalUIbl 32 pad0Ty B COOTBETCTBYIOIIEM CEMECTE.

6.1. MeTounquRne YKazaHus 1Jisd oﬁyqalonmxca IO OCBOCHHUIO U CHHUIIJINHBI

Hucuunnuna «TexHonoruss (epMEHTHBIX MpernapaToB» MIPeayCMAaTPUBACT JICKIUH H
NpaKkTUYeCKHe/Ta00paTOpHbIE 3aHATUS KaXAyI0 Henemo. V3ydeHue NUCHUILTMHBI 3aBEpIIacTCs
9K3aMEHOM. Y CIENIHOe W3YYeHHE AUCLUUILIIMHBI TpeOyeT MoceueH s JeKIUi, aKTUBHOI padoThI
HA TIPAKTHYECKUX U JIAOOPATOPHBIX 3aHATHSX, BBHIITONHEHUS yUEOHBIX 3aJaHUN MPEToaBaTels,
03HAKOMJICHHUS C OCHOBHOM U JIOTIOJIHUTEIHHOMN JIUTEPATypOH.

[Tpu MOATOTOBKE K JICKIIMOHHBIM 3aHITHSIM CTYJIEHTAM HEOOXOAUMO:

nepeJl OuepeHOM JIeKIUe MPOCMOTPETh MO KOHCIEKTY MaTepuall MpeAblayIeH JIeKIIHH.
[Tpu 3aTpyqHEHUSIX B BOCIPUATHN MaTepHalia cleayeT 0OpaTUThCs K OCHOBHBIM JINTEPATYPHBIM
uctouHukaM. Ecim pazoOpatbcsi B MaTepuaie OmsTh HE YAaloCh, TO 0OpaTUTECh K JIEKTOPY (IO
rpaduKy ero KOHCYJIbTAIH) WIH K IIPETOIaBATEIII0 HAa TPAKTHYCCKUX 3aHATHUSX.

[IpakTuueckue/nabopaTopHble 3aHITHS 3aBEPIIAIOT W3YYEHHE HauOoliee BaXKHBIX TEM
yaeOHOM qucuuIuInHbL. OHU CITyXaT JJIs 3aKPETUICHUS H3y4eHHOT0 MaTepraa, pa3BUTHs yMEHUN
Y HABBIKOB MOJTOTOBKU OKJIA0B, COOOIIEHUH, MPUOOPETEHHs OMbITa YCTHBIX IyOIMYHBIX
BBICTYIUICHUW, BEIEHUS ITUCKYCCHM, apTyYMEHTAIlMM M 3allUThl BBIABHUTAEMBIX ITOJIOKCHHIA,
HABBIKOB MPAKTUYECKON pabOThl B MUKPOOMOJIOTHYECKON 1ab0paTopru, a TakKe A7 KOHTPOIIS
IpernoaaBaTesieM CTENEHU OATOTOBIEHHOCTH CTYIEHTOB 110 U3y4aeMOM TUCIUIUINHE.

[Ipy moaroTroBke K MPAKTUYECKOMY/TabOpaTOPHOMY 3aHSITHIO CTYIEHTHI HMEIOT
BO3MO>KHOCTb BOCIIOJIb30BaThCsl KOHCYJIbTALlMSMU IIPENOAaBaTEes.

[Ipu moAroToBKE K MPaKTUYECKUM/Ta00paTOPHBIM 3aHATHSAM CTYI€HTaM HEOOXOUMO:

IIPUHOCUTH C COOOM PEKOMEHJI0BAHHYIO NPEIOAABATEIEM JINTEPATYPY K KOHKPETHOMY
3aHATHUIO;

0 OYEpPEIHOTrO MPaKTUUECKOro/1abopaToOpHOTO 3aHATHS TI0 PEKOMEHJIOBAHHBIM
JUTEpaTypHbIM HCTOYHHMKAM MPOopaboTaTh TEOPETHUECKUN MaTephall, COOTBETCTBYIOMICH TeMbI
3aHSITHSI; IOBTOPUTH TIPOBEJCHHBIC HHCTPYKTAXKH 10 TEXHHUKE 0€30MaCHOCTH;

B Hayaje 3aHATHH 3aJaTh NPENOAaBaTEeN0 BOMPOCHI MO MaTepuany, BbI3BABIIEMY
3aTpyJHEHUST B €ro TIOHMMAaHWW W OCBOCHHHM TIpU pPEIICHWW 3a1ad, 3aJaHHBIX IS
CaMOCTOSITENILHOTO PEIICHHS;

B XOJI¢ CEMHHApa J1aBaTh KOHKPETHBIC, YETKUE OTBETHI 110 CYIIECTBY BOIIPOCOB;

Ha 3aHATHH JOBOJIUTH KAXKIYIO 3a/1ady A0 OKOHYATEIbHOTO PEIIeHUs, IeMOHCTPUPOBATh
MOHUMaHWE MPOBEJICHHBIX PACUeTOB (aHAIM30B, CUTYAIlMii), B ClIy4ae 3aTpyIHEHHUI 00pamniaThCcs
K MIpernojaBaTelto.

CaMOCTOSITeNTbHAs pad0Ta CTYICHTOB I10 TIPOTPaAMME JTUCITUTUTHHEI;

— mpopaboTka Marepuana nmporpamMmmsl ¢ CJ1O;

— KOHTPOJIb Tpoliecca 00y4eHUs yTeM MpoMexyTrouHoro tectupoanus ¢ CJ1O;

— MOJTOTOBKA K BBHIMIOJIHEHHIO TA0OPATOPHBIX paboT B 1a0OpaTOpHsIX By3a;

— o0OcyXIeHHe u 3ammTa pedepaToB MO TUCIUILIAHE;

— MOJTOTOBKA, MPEACTABICHUE B 00CYKIEHNE TPE3CHTAlNN HA CEMUHAPCKUX 3aHATHSIX;

[IpenycmoTpena BO3MOKHOCTh HCTOJIb30BAHUS 3JIEKTPOHHOTO 00yueHusl,
TUCTAHIIMOHHBIX O00pa30BaTeNbHBIX TeXHOJOrui. Bce wmarepuansl pasmematorcs B CJO
Mocxkosckoro [Tomutexa (https://lms.mospolytech.ru/).

VY aenbHbIN BeC 3aHSTHIA, MPOBOJUMBIX B HHTEPAKTUBHBIX (opMax, ONMpeesieH TIaBHOU
[eJapl0  00pa30BaTEIbHONW MPOTpaMMBbl, OCOOCHHOCTBIO KOHTHHTEHTa OO0ydYalomuxcs U
coJiep>KaHHEeM JUCHIUILINHBL U B IIETIOM IO IUCHUIUTHHE cocTaBisieT 50% ayTuTOPHBIX 3aHATHH.

MeToanuyeckne peKOMEHAAMHU 110 HANIMCAHUIO, TPeOOBAHUSA K 0(pOPMJIIEHUIO 0TYETOB
1o 1a00paTopHbIM padoTam



JlaGoparopHast paboTa MOJIpa3syMEBaeT CAMOCTOSITEIbHOE BBIMOJIHEHHE CTYIEHTOM
(Tpymmoi CTyIEHTOB) MPAKTUYECKUX JACUCTBUN MO ompenenéHHoil Teme, Llens BeImogHEeHUS U
HamMcaHUs oTdera 1o JabopaTtopHo pabdore —(opMupoBaHHE Yy CTyIEHTa HABBIKOB
JOKYMEHTHPOBaHMS JCUCTBUH M TIPEICTAaBICHUS COOpPaHHBIX MaTepHaIoB M (aKTOB B
COOTBETCTBUH C TPEOOBAHUSAMHU, IPEABABIAEMBIMHI K OTUETAM.

B oTtuere n0mKHBI OBITH IPEACTaBICHBI:

- Ha3BaHUE U HOMeEp JabopaTOpPHOIl paboTHI;

- TeMa M aKTYaJIbHOCTbH (/1715 YeTO HY>KEH JaHHBIA METOJ);

- BBeneHue (OOBSCHSETCS NPUHIUIIOB METOAA; €€ 3HAaYMMOCTb, AaKTyallbHOCTb;
yKa3bIBAIOTCSA LENb M 3aa4ydl MHHU-HCCIEAOBAHMSA; MOTYT OBITh IEPEYHCICHBl HEKOTOPHIC
UCTOYHUKH MH(POPMALIUN);

- OCHOBHas 4YacTh: OTPaKEHbI MAEHCTBHUSA MO JOCTH)KEHHIO IIOCTABICHHBIX 3ajad,
3a(pUKCUPOBAHBI PE3YIbTATHI, BHIIOJHEHBI HEOOXOANMBIEC PACUETHI,

- 3aKJIFOYEHHE (KpaTKHe BBIBOJIBI);

- CIHCOK HCIIOJIb3YeMOM JHUTepaTyphl (CIUCOK O(QOPMIISETCS CIEAYIOIMIMM 00pazoMm:
@.1.0. aBTopa; Ha3BaHKHE pabOTHI; MECTO U T'OJ] U3JIAHHUS).

Mpudrt: Time, 14 nr. Mexcrpounslii umaTepBan: 1,5. A63am: 1.25 (wm 1,27).
BripaBHuBaHue TekcTa: o mmpuHe. [lepeHoc: aBToMaTn4eckuii.

JlaGopaTopHble pabOTHl OLEHUBAIOTCS «3aYTEHO» U «HE 3aYTCHO» NPH YCIOBHU
BBINIOJTHEHHOM Ha 3aHATHM paboThl, OGOPMIICHHS B TETpPagu s Ja0OpaTOPHBIX paboT H
«3aIUThD) PabOTHI B BUAE OTBETOB MPETIOAABATEIIO IO CYTH M COJIEPIKAHUIO pabOTHI.

7. MDOHJ OLIEHOYHBIX CPEICTB

7.1. MeToabsl KOHTPOJISI M OLICHUBAHHS Pe3y/JIbTATOB 00y4YeHUs

ChopMHpPOBAaHHOCTh KOMIIETCHIMH MNPHU HM3YYCHUM AUCHUIUIMHBI  OIpEeNseTCs
MMoCpCACTBOM OLCHKU COOTBCTCTBHA OTBCTOB W/UIN  BBIIOJIHEHUS SaIIaHI/Iﬁ 3as1BJICHHBIM
MHIUKATOpaM B pPaMKaxX MEpONPUSATHI TEKYIIero KOHTPOJIS U MPOMEXKYTOYHOH aTTecTaluH
(3auera).

7.2. lkaja u KpUTepUH OLIEHUBAHMS Pe3yJbTATOB 00y4eHUs!

dopma NpOMEKYTOUHON aTTECTALUU: IK3AMEH.

[Ipomexyrounas arrectanusi oOydarommxcs B (opMe »5K3aMeHa MPOBOJUTCS IIO
pe3ysbTaTaM BBIIOJIHEHUS BCEX BUJOB yuyeOHOM paOoThl, MpelyCMOTPEHHBIX YU4EOHBIM IIAHOM
10 IAaHHOM AMCUMILIINHE, IPU 3TOM YUUTBIBAIOTCS PE3YNIbTAThl TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH
B TeueHue cemecTpa. OleHKa CTeNeHN JOCTHKEHHs 00yJyaroUMUCs IIIaHUPYEMBIX pe3yJIbTaToB
o0ydeHHusl M0 AMCLUUIUIMHE MPOBOJUTCS MPENOoAaBaTeiIeM, BEAYIIMM 3aHATUS MO JUCHUIUIMHE
METOJIOM DJKCIEPTHOM oueHKU. [lo uroraM npomMeXyTOYHOW aTrTecTaluy I0 JUCLUILUINHE
BBICTABIISIETCS OIICHKA «OTIINYHOY, «XOpOUIO», «yJIOBJIETBOPUTEIBHO» WIH
«HEYAOBIETBOPUTEILHOY.

Ilxana ouenusanusn Onucanue

BrimonHeHsl Bce BUABI y4eOHOW pabOTHI, TPEeIyCMOTPEHHBIE Y4eOHBIM
mwiaHoM. CTYIeHT HAEeMOHCTPUPYET COOTBETCTBHE 3HAHWW, YMEHUH,
HAaBBIKOB TMPHUBEACHHBIM B Ta0JHWIAX T[OKa3aTeneil, omepupyer
MPUOOPETEHHBIMU 3HAHUSMH, YMEHUSMH, HABBIKAMH, IPUMEHSET UX B
CUTYaIUSX MMOBBIMIEHHON CI0XKHOCTHU. [Ipy 3TOM MOTYT OBITH JJOMYIICHBI
HE3HAYMTENIbHBIE  OMMUOKH,  HETOYHOCTH,  3aTPyAHEHUS  TIpH

Omauuno




AHAIIMTUYCCKUX OIlCpaluriax, IMCPEHOCC 3HAaHUN H YMeHI/Iﬁ Ha HOBBIC,
HCCTAaHJAPTHBLIC CUTYalluH.

Xopowo

BbimosiHeHbI Bce BUJIbI YUeOHOM pabOThI, IMPEIyCMOTPEHHbBIC YIeOHBIM
rwiaHoM. CTYICHT IGMOHCTPUPYET HETIOIHOE, TIPAaBHIIbHOE COOTBETCTBUEC
3HAHWW, YMEHHUH, HABBIKOB MPHUBEJACHHBIM B TaOJMIIAX IMOKa3aTeleH,
1100 eCIU TIPU ATOM OBLIH JIOMYIICHBI 2-3 HEeCYIIECTBEHHBIC OIIUOKH.

Yooenemseopumenvro

BrimonHeHs!l Bce BUIBI yUeOHOH pabOThI, MPEIyCMOTPEHHBIE YU€OHBIM
mw1aHoM. CTyIEeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHMH, B KOTOPOM
OCBEIllEHa OCHOBHAsA, HauOoJee BaXKHasl YacTh MaTepuaa, HO IPU 3TOM
JIONyLIeHa OJIHA 3HAYUTEIbHAsl OIIMOKA UM HETOYHOCTb.

Heyooenemsopumenvo

He Boimomnen oaun win Oosnee BUAOB  y4eOHOM  paboTHI,
MPEIYCMOTPCHHBIX ~ y4eOHbIM  TuIaHOM. CTyIeHT JEeMOHCTPUPYET
HETOJIHOE COOTBETCTBUEC 3HAHWUMW, YMCHHMH, HABBIKOB IPUBEIACHHBIM B
TaONIMIIaX  TOKAa3aTeJield, JIOMYCKAIOTCS  3HAYUTCIBHBIC  OIIUOKH,
MPOSIBJISIETCSL  OTCYTCTBUE 3HAHWW, YMEHHA, HABBIKOB IO Psay
MOKa3aTesei, CTYJICHT HCIBITHIBACT 3HAYHUTEIbHBIC 3aTPYAHCHHS IMPHU
ONEpUPOBAHUU 3HAHUSMU U YMEHUSMU NPU UX NEPEeHOCe HA HOBble
cumyayuu.

7.3. OueHoYHBIE CpeACTBA

7.3.1. Tekymmii KOHTPOJIb

Tema: CpoiicTBa ¢pepmeHTOB. [lomyueHne pepMeHTHBIX IpernapaTos.
Bonpoc 1. ®epMeHTamMu Ha3bIBatOTCsl OMOJIOTMUYECKHE COETUHEHUS], COCTOSLINE U3:

A) HEOpPraHUYECKUX COETMHEHUN;

b) npocThix GenkoB;
B) cinoxHBIX O€IKOB;
') yrneBosoB;

J1) mununos.

Bonpoc 2. Hau6osnee mmpokoe MpuMEHEHNUE U TTOJIyYeHUE TPOMBIIIEHHBIM CITIOCOO0M

MOJIyYUIH (PEPMEHTHI:
A) oKCHI0pEayKTa3bI
B) Tpancdepass

B) runponassel

I') muazsl

J) n3omepassl.

Bonpoc 3. CrannapTHas eqMHUIIA aKTUBHOCTH (€ WIIH U) 9TO KOJUYECTBO PepMEHTa, KOTOPOE

KaTaJu3upyer:

A) npeBparenue 1 MkMoJIs cyOcTpaTa B CEKYH]y NP CTaHIAPTHBIX YCIOBHIX

B) npespamienne 1 mkmonst cyocTpara 3a 1 MUH TpU CTaHIApTHBIX YCIOBUSAX

B) npeBparenue 1 Mxmons cydcTpara B CEKYHAY NMPH JIOOBIX YCIOBUAX




agrwbdE

I') npeBparienue 1 Mr cyOcTpara B CEKyHy PU CTaHIAPTHBIX YCIOBUSX;

Bonpoc 4. ®epMeHTHI, TOTy4eHHBIC TOBEPXHOCTHBIM TBEpAO(a3HBIM CLIOCOOOM, IMEIOT
WHJICKC:

A)I'x

b) Cx

B) Tx

I Ix

M) Ax.

Bonpoc 5. ®epMeHTHI, TOTYYEHHBIE TTyOMHHBIM KUAKO(A3HBIM CIOCOOOM, UMEIOT HHEKC:
A)I'x

b) Cx
B) Tx
I IIx
M) x
Bonpoc 6. ConocTaBbTe, K KaKOH IpyIie THAPoIia3 OTHOCAT (PEPMEHTHI, THIPOITH3YIOIINE
benku A) amuassl,
ITonucaxapun Kkpaxmai b) nporennassl
BI02000701031 B) acrepasbr
[TexTuHbI I') munasser
CrnosxHble 3upsl J1) meKTHHA3bI.

Bapuaﬂmbl omeema.

A)lI-b;2-A;3-T;4-11; 5-B
b)2-b; 1-A;3-T;4-]1; 5-B
B)1-b;2-A;3-1;5-]1; 4-B
IN3-b2-A;1-1;4-]1; 5-B

Bonpoc 7. ConocraBbTe, Kakue MPOAYLEHTbI CHHTE3UPYIOT (EPMEHTHI:

1.Bacillus subtilis A) aMHIIOpU3HH
2, Aspergillus oryzae b) mportocyOTHimH
3. Fusarium oxysporum B) mnekrtuHasza,
4. Trichoderma viride. I') umemnoBupuaMH
5. Klebsiella  sp. J1) mymioHasa,

Bapuants! oTBeTa:

A)3-b;2-A;1-T1;,4-T;5- 1
b)1-b;2—-A;3-1;,4-1;5- /.
B)I-b;2-A;5-T;4-1;3-]1

Bonpoc 8. Ykaxure, KakuM criocoOoM NoJyqaroT (epMEHTHI ¢ HOMEHKIIATYPOU:

1. dbepmentnbIit npenapar [13 A) OBEpXHOCTHBIM TBEP10(ha3HBIM C HU3KOM
CTETNIEHbIO OYMCTKHU




2. ¢pepmenTHsbIi npenapat [20x B) rinyOMHHBIM ¢ BBICOKOH CTEIIEHBIO
OUUCTKHU

3. depmentHsbIi npenapar [120x B) noBepxHOCTHBIM TBepA0(]a3HBIM C
BBICOKOU CTEIEHBIO OYUCTKHU

Bapuants! oTBeTa:

A)1-A;3-B;2-T
b)3-A;1-b;2-T
B)1-A;2-5b;3-T

Bonpoc 9. ConoctaBbTe, Kakue NpOAYLUEHTHI CHHTE3UPYIOT (EPMEHTHI U KaKUM CIIOCOO0M:

1. mporocyoruaun I' 20x A) riyounasiM criocoooMm u3 Bacillus subtilis
C BBICOKOM CTETIEHBIO OYHCTKH

2. amunopusud [13x b) nosepxuoctHbIM criocobom u3 Aspergillus
Oryzae ¢ HU3KO# CTENEHBI0 OUMCTKH

3. nemtoBupuaun I' 3x B) riry6unnbiM ciocobom u3 Trichoderma
Vviride ¢ HU3KOM CTENEHBIO OUUCTKH

BapuaHnTs! oTBeTa:
A)3-A;2-b;1-T
b)1-A;2-b;3-T
B)2-A;3-b;1-T

Bonpoc 10. Beibepute oTBeT: ”MMOOMIM3aIMs (HepMEHTOB — 3TO MPOIIECC:

A) npukperuieHust pepMEeHTOB K MOBEPXHOCTH MPUPOJHBIX U CHHTETUYECKUX MaTEPHUAJIOB
b) npukpernieHus K KJIeTOYHON CTeHKE MPOIYIIEHTa

B) BkITIOUEHME UX B IOTUMEPHBIE MaTEPHAIIBI

J1) BKJIFOUEHUS WX B MOJIbIE BOJIOKHA K MEMOpPaHHBIE KaTCyIbl

E) nonepeunast xumuyeckasi CIIUBKA.

Bonpoc 11. Ykaxure chepbl NpruMeHEeHUsI UMMOOMIM30BaHHbBIX (DEPMEHTOB:
A) TOHKMI OpraHUYeCKH CUHTE3 U MpeoOpa3oBaHUE SHEPTUN

b) ¢epmenTHas aHanuTHKA

B) npon3BoACcTBO NEPBUUHBIX METAOOINUTOB

I') KoHBEpCHsI paCTUTEIBHOTO CHIPbS;

/1) coznanue 1eKapCTBEHHBIX NIPENApaTOB.

Bonpoc 12. BriGepute 0CHOBHBIE 3a/1a4H POMBIIUIEHHON HHKEHEPHOM 3H3UMOJIOTHH:

A) u3BreyeHue GepMEHTOB U3 PACTUTENIbHBIX TKaHEH

b) u3Bneuenue pepMeHTOB U3 )KUBOTHBIX TKAHEH;

B) xoHCTpyHpoBaHue 6MOOPraHMUECKUX KAaTalIU3aTOPOB € 33aHHBIMU CBOWCTBAMH Ha OCHOBE
AHTUTEI

') co3nanue cucteM HMMOOMIIN30BaHHBIX ()EPMEHTOB HAa HOCUTEIISX.



Bonpoc 13. YkaxuTte npenMyiiecTBa MUKPOOHOJIOTHIECKOTO CHHTE3a (PEpMEHTOB
A) GoraTcTBO accopTUMEHTa (PEPMEHTOB, CHHTE3UPYEMBIX MUKPOOPTaHU3MaMH,

B) BO3MOXKHOCTB yrpaBiieHUs] MUKPOOHOJIOTHYECKUM CUHTE30M (DEPMEHTOB;

B) BbICOKHE CKOPOCTH pa3MHOKEHHUSI MUKPOOPTaHU3MOB;

') BO3BMOKHOCTB MOJIy4aTh HECTEPUIIBHBIM CIIOCOOOM;

/1) BO3BMOHOCTB UCTIOJIb30BAHUS PA3JIIMYHBIX U JOCTYIHBIX U HEAOPOTUX CyOCTPaTOB.

Bonpoc 14. Ykaxure, B KakuxX yCIOBUSAX CUHTE3UPYIOTCS HHAYLHUOETbHBIE (PEPMEHTHI:
A) U3MEHEeHUs YCIOBHA (hepMeHTauN

b) neiicTBus Ha KJIETKY B COCTOSIHUM ITOKOSI

B) kynpTHBHpOBaHUE HA CyOCTpaTe, KOTOPBIA KaTaIU3UpYeT (pepMEeHT

') neficTBust HA TeHETUYECKUH ammnapar IpoAyLleHTa MyTareHaMu

Bonpoc 15. Kakumu cnoco0amu KyJ1bTHBUPOBAaHUS NMPOJYLEHTOB MOIYy4at0T (EpPMEHTHI B
OMOTEXHOJIOTHYECKUX MPOIeCccax:

A) TOBEpXHOCTHBIM TBEPIO(a3HBIM

B) moBepXHOCTHBIM KUAKO(DA3HBIM

B) rnyOuHHBIM, KHIKODa3HBIM

I') razoha3HbIM.

Bonpoc 16. Bei6epute Heo0X0aMMBbIE ONEpALUU IPU MTOJTyYECHUH (PEPMEHTOB C BBICOKOM
CTETIEHBI0 OYMCTKU INTyOMHHBIM KUAKO(DA3HBIM CLIOCOOOM:

A) dbepMenTanus 10 aBTOJIM3a MPOIYIIEHTA U BbIX0/1a (PEpMEHTa B KYJIbTYPAIBbHYIO CPEy
b) noaroroBka noceBHOro Marepuania

B) dbepmenTanust 10 HakorieHUs: OnoMacchbl

I') ornenenne 6uoMaccel OT KyJIbTypaIbHOM KUJIKOCTH

M) sxctpakuus pepMeHTa u3 6MoMaccel yabTpapuibTpauei.

Bonpoc 17. AKTUBHBIH HEHTP KaTaJIUTUYECKOIO aHTUTENa, KOMIUIEMEHTApHbIH crieruduueckon
4acTU AaHTUI'€HA, HAa3bIBACTCS:
A) npocreTnyecko rpynnon

b) BogHOM 000J04YKO¥

B) munennoi

I') rantenom

Bomnpoc 18. Ykaxure, U3 Kakux JIByX OCHOBHBIX YacT€il COCTOUT aHTHUI'€H, UCIIOIb3YEeMBbIH JIJIsI
NOJTY4eHHS KaTaJTUTUYECKOTO aHTUTENa

A) pubozuma

B) BEIKOMONIEKYIISIPHOTO HOCUTENS Oelka

B) HU3KOMONEKYISIPHOTO TanTeHa-aHTUIeHa

I') BogHO# 0005109KH

Bonpoc 19. Ykaxxute 0CHOBHBIC HEJJOCTATKH MaTEPUATIOB-HOCUTENEH I UMMOOMITN3alluN
dbepMeHTOB

A)_1OCTYIHOCTH

Bb)_nomudyHKImoHaIBHOCT



B) ruapodunsHOCTH
') OuonerpanupyemMocTb
J1) 10CTaTOYHO BBICOKAsi CTOMMOCTb.

Bonpoc 20. ImmoOmm3anust epMeHTOB — 3TO MpoIiece:

A)_npukperuieHust pepMEeHTOB K IOBEPXHOCTH MPUPOJHBIX U CUHTETUYECKUX MAaTEPHAIIOB;
b)_npukperenus gpepMeHTa K KJIETOYHON CTEHKE MPOIYLIEHTa

B)_BkitoueHmne ux B HOJMMEPHbIE MaTEPHAIIBI

I') BkitoueHue epMeHTa B MOJIbIe BOJIOKHA U MEMOpaHHbIE KarlCyJIbl

J1) nonepeyHast XuMHYeCKast CIIMBKa MEXY (pepMEHTOM U HOCUTEIIEM.

Bomnpoc 21. YkaxuTe, KaKUMU TOJIE3HBIMH CBOMCTBaMU JOJKHBI 00J1a/1aTh MaTEpUaIb JJIs
UMMOOUIN3aIuU PEPMEHTOB:

A) Hanmuyue pyHKIMOHAIBHBIX TPYII sl 00pa30BaHusl KOBAJICHTHOM CBSI3U MEXAY HOCUTEIEM
1 (hepMEeHTOM

b) cniocoOHOCTHIO HOCUTEINS IETKO AKTUBUPOBATHCS

B) 3HaunTenbHON THAPOPUILHOCTHIO

') He3HAYNTENBHOHN TUAPOYUIBHOCTHIO

1) runpodoOGHOCTHIO.

Bonpoc 22. MunyuuOenbHble U penpeccuOesbHble pepMEHThI TaKue, KOTOPbIe CUHTE3UPYIOTCS
KJIETKaMHU B pe3yJbTaTe:

A) M3MeHeHus yclIoBUil (hepMeHTalNuu;

b)_nelicTBus Ha KJIETKY B COCTOSIHUM MOKOS;

B) kynbTHBHpOBaHUS KJIETOK B IPUCYTCTBUU ClIeLU(UIECKOro cyOcTpaTa;

') BcTpanBaHue B TeéHOM KJIETOK IPOYLIEHTa F€HOB, IeTePMUHHUPYIOLINX (HDepPMEHTHI

Bonpoc 23. K Ouonornyeckum katanuzaropam-(pepMeHTaM OTHOCSAT:
A)_omuronykneorunsl JJHK

b) pubo3umsl

B) sH3uMBI

') ab3umbI

Bonpoc 24. Ykaxure, B Kakux 007acTAX HCMHOIb3YIOT pUO03UMBI KaK BEICOKO3(PEKTUBHbIE
JIEKapCTBEHHbIE MpEenapaThl

A)_reHHoii Tepanuu

b) tepanuu K0o>xHbIX 3a00J1€BaHU

B)_tepanuu nHpeKkInOHHBIX 3a001eBaHM

I') neneBoit ocTaBKe JIEKapCTBEHHBIX IIPENapaToB

Bonpoc 25. Ykaxure npuuuHbl HeAPPEKTUBHOCTH UMMOOMIN30BAaHHBIX (PEPMEHTOB MPHU HX
NPUMEHEHUH B OMOTEXHOJIOTHYECKHX Mpolieccax:

A)_HHU3Kas onepalnoHHasi CTaOMIIbBHOCTb;

b) orpannuenue cBOOOIbI TBUKEHHS MOJIEKYJI;

B)_criocoOHOCTE KaTanu3upoBaTh TOJIBKO OJTHY PEAKITUIO;



') BO3MOXKHOCTB yOTpeOIeHHsI TUITh TeX (PEPMEHTOB, KOTOPBIC HE TPEOYIOT pereHepalun
KO(aKTOpOB
J1) HeOITOBEYHOCTbD.

Bonpoc 26. Ykaxxute (hepMEeHTaTUBHbIE PEaKIIUU, OCYIIECTBIsIEMble pHO03UMaMHu
A)_pectpukius PHK

b)_cimmeka PHK

B) perumkanus JJHK

I') cuHTE3 MOJUTIeTITUTHOM TIeTTH

Bonpoc 27. YkaxxuTte, Kakue U3MEHEHHUS IPOUCXOIAT TPU UMMOOHIU3AIMH (DEPMEHTOB
A)_cybOcTpaTHO# crienn(pUIHOCTH

b) karanuTHueckux cBOWCTB

B) ycroitunBocTu

') 3aBUCMMOCTH aKTUBHOCTH OT IapaMeTPOB CPEJIbI

Bonpoc 28. Ykaxurte, Kakue 00bEeKTbl HE OTHOCAT K OMOJIOTHUECKUM KaTaJau3aTopaM-
depmeHTam:

A) monexynbl JHK

b) sH3uMBI

B) pubo3umbl

I') aG3uMBL.

Bonpoc 29. Ykaxure, Kakue OCHOBHbIE METOAbI MMMOOMIN3ALUU (PEPMEHTOB OTHOCATCS K
bu3nUecKuM:

A) ancopOuus GpepmeHTa ¢ 00pa3oBaHNEM KOBAJEHTHOW CBS3U C HOCUTEIEM

b) BKiIFOUEHME B TOPHI IOMIEPEYHOCIIIUTOTO TeIIs

B) BKiTIOUEHHE B MTOTYITPOHUIIAEMBIE CTPYKTYPHI

I') BkitoueHue B 1ByX(pa3Hble CUCTEMBI

M) ancopOunu Ha HEPACTBOPUMOM HOCHUTETIE.

Bonpoc 30. Ykaxxurte, Kakue METO/Ibl UMMOOWIIN3aUU (PEPMEHTOB OTHOCATCS K XUMUYECKUM
A)_ancopOrus pepMeHTa Ha HOCUTEINE

b) BxiroueHue B mOopbl MOMEPEYHOCIIUTOTO TeJIs

B) BKiTIOUEHHE B MTOTYITPOHUIIAEMBIE CTPYKTYPHI

') BkitoueHue B 1ByX(a3Hble CUCTEMBI

/1) o6pazoBaHue KOBAJIEHTHOM CBSI3U MEK/y BCTaBKOW, HOCUTENIEM U (hEPMEHTOM.

Bonpoc 31. CoxpaHeHHe KaTaTUTHUECKOW aKTUBHOCTH 3MMa30H, COpPOMpPOBAaHHOMN Ha yriie,
YCTAHOBMII:

A) Yorcon B 1953 1.

Bb) H. I'py6xodep u [I. Ilneiir B 1953 r.

B) .. Meunukos B 1907 r.

I') Jx. Henbcon u E. I'pudpdun B 1916 .

Kirou k TeCTOBBIM 3aJaHUAM:



No Bonpoca | 1 2 3 4 5 6 7 8 9 10
OtBet B B b r A A b B b A, B,
I,
E
No Bonpoca | 11 12 |13 14 15 16 17 18 19 20
OtBet A,b, |B,T |A,b, |A,B |A,B |5 B, |T b,B |B,J | A, B,
LA B, Al LA I, 1,

Ne Bonpoca | 21 22 | 23 24 25 26 27 28 29 30

OtBeT

AT, B, I' BB, |A B,I' |[A,b, B T' |A

Ne Borpoca | 31

OtBeT

7.3.2. IIpoMexyTOYHASI ATTECTALUSA

N

©ooNo

11.
12.

13.
14.

15
16

17.
18.
19.
20.
21.
22.

23

24,
25.
26.
27.

CX0ACTBO M OTIINYKME OMOJIOTMUECKUX KaTaau3aTOPOB OT XMMUYECKHX.
Xumuyeckas npupoaa GpepmentoB. CTpykTypa GEepMEHTOB.
HctoyHukn (GEepMEHTOB B MPOMBIIUIEHHOCTH: pAacTUTENbHbIE (EpPMEHTHbIE
npamnaparbl. DepMeHTHI )KUBOTHOT'O TPOUCX 0K ICHHSI
Ponb KoepMEHTOB U NPOCTETUUECKUX IPYMI B OMOKaTaigu3e. Y4acTue METalIoB B
(epMEeHTaTUBHBIX MPOIIECCAX.

Henatypanus Oenka. B uem 3akimrouaercs, kakue (akTopbl BIMSIOT Ha Ipolecc
JICHAaTypaliy U peHaTypanuu GpepmenTa.
[TpokapuOTHI-POSYLIEHTHl IPOTEOIUTHYECKUX (PEPMEHTOB.

MunenuansHbIe TPUOBI-TIPOIYIIEHTH (DEPMEHTHBIX MPENapaToB.

HcToyHuku pepMEeHTOB AJIs TEHETHUECKON HHKEHEPUH.

KoHcTuTyTHBHBIE N MHAYIIOCTHHBIE EPMEHTHI.

Perynsuus aktuBHOCTH (pepMeHTa (MHTMOUTOPHI, akTUBaTOphl). Criennduyeckue u
HecnenupuyecKue UHruOUTOpbI

CriocoOb! perynsuun cKopocTu (epMEHTATUBHBIX PEAKIIUH

Enuaunsl GepMeHTaTHBHON aKTUBHOCTH, MEXIYHApOJIHBIC CIUHHIIBL. Y IebHas
aKTUBHOCTh (epMeHTa. CTaHJapTHbBIE YCIOBUS HM3MeEpeHus (epMEeHTATUBHOU
aKTUBHOCTH.
[Tpunnuns! knaccudukanuu pepmenTon. Knacesl pepMeHTOB

Oxcunopenykrasbl. OcyIliecTBIIEMbIE PEAKIIUH, IPUMEPBI.
. 'maponazel. OcymiecTBisieMble pPeakluy, IPUMEPHI.
. Tpancdepaszbl. OcymiecTBisieMble peaKkIu, IPUMEPHI.

JInazsl. OcylecTBiIsieMble peaKkiiuy, IPUMEpHI.

N3omepasbl. OcymecTBiIsieMble peakiiy, TPUMEpHI.

Jlurazel. OcyuiecTBIsieMble PEAKIIUU, IIPUMEDPHI.

DKCTPEMO3UMBI: TPOTYIIEHTH U HCTOYHUKH UX MOTydeHUs. TepMO3UMBI.

VYcnoBust paboThl pepMeHTOB. 3aBUCUMOCTh aKTUBHOCTH (epMeHTa oT pH.

MeToasl TPOMBIIIIEHHOTO MOMyYeHHs] (EpPMEHTOB MOBEPXHOCTHBIM CIIOCOOOM.
Homenknarypa npenapatos.
. Meronbl o4MCTKH (EPMEHTHBIX IPENnapaToB , CUHTE3UPYEMBIX IMOBEPXHOCTHBIM
Croco0OM KYyJIbTUBUPOBAHMUS.

Mertozs! onaydeHus pepMeHTOB TITyOMHHBIM CIIOCOOOM KYJIbTUBUPOBAHUSI.

DKCTpalesUIIoNIIpHbIE U MHTPALCIUTIONISIPHBIE (PEPMEHTHI

Crabunu3zanus GepMeHTOB B OMOTEXHOJOTHYECKHX CHCTEMax

TexHONMOTHYECKasK cXeMa TOTyYeHHS OYHAIICHHBIX ()ePMEHTHBIX ITPETIapaToB.



28. IMMOOWMIIM30BaHHbBIE KJIETKH MHUKPOOpraHu3MOB. OCHOBHBIE TPHUHIMUIIBI JEHCTBUS
UMMOOUITN30BAHHBIX KIIETOUYHBIX OMOKATAIN3aTOPOB.



