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1. Heau, 3212494 ¥ NJIAHMPYeMbIe pPe3yJabTAThI 00y4eHHUs M0 JUCHUILJINHE

@epMEeHThl HAIUIM IIMPOKOE IPUMEHEHHE B IPOMBIIUIEHHOCTH, HalpuMep, B
XJIeOONICUEHUH, IMBOBAPEHUM, BUHOJEINHU, CHIPOBAPEHHM, B KOXEBEHHOM M MEXOBOM
IPOM3BOJICTBE, B OMO(papMaleBTUUECKOM NPOU3BOJCTBE. B mocneqHue rojpl pepMeHTHl Hauaiu
BBITECHATH TPAJUIIMOHHBIE XUMUUYECKUE KaTaJIM3aTOPbl U3 TOHKOM XUMHUYECKON MHIYCTPHUH, T1E
OHM YCIICIIHO HCIIOJIb3YIOTCS B PEAKLUAX OKHUCIIEHHUS, BOCCTAaHOBJIEHUS, J€3aMUHUPOBaHUS,
NeKapOOKCUIMPOBAHUS, AETHApAaTaluy, KOHJAeHcauuun U T. 1. depMeHThl HaxoIsaT Bce Ooiee
HIMPOKOE IPUMEHEHHWE B MEAMLMHE M MUKpoaHauu3e. IlepcrieKTHBHBIM  sBISETCA
UCTIOJIb30BaHUE (PEPMEHTOB ISl TepepabOTKH MPOMBIIUIEHHBIX OTXOO0B, a TAKXKE Ul CO3AaHUs
OMORIIEKTPOXUMHUYECKUX IpeoOpa3oBarenell sHepruu. B Hacrosimiee 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 YJIaYHO COYETAIOTCS CaAMble€ COBPEMEHHBIE IOCTUKECHUSI OMOXUMHUH,
MOJIEKYJISIPHOM OMOIOIUH, SH3UMOJIOTUN U XUMUYECKOM TeXHOJIOTHH.

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

- OCBOEHHUE CTY/JEHTAaMU OCHOBHBIX IPHHLMIIOB M TEOPETHUECKUX IIOJIOKEHUH, Ha
KOTOPBIX OCHOBAaHA TEXHOJIOTH (PEPMEHTHBIX MPETapaToB;

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

- YCBOGHHE OCHOB KOHCTPYHPOBAHMSI U  IOCJIEAYIOLIEr0 HCIOJNb30BaHUS B
OMOTEXHOJIOTHH TEXHOJOTHUECKUX JIMHUH MMPOU3BOICTBA ()EPMEHTOB.

3agauamMu Kypca sSBISIFOTCSA:

- I03HAKOMUTH CTYJICHTOB C IIPEIMETOM,

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

- yriayOuTh IMOHMMaHUE (QU3MKO-XMMHUYECKMX U OHOXUMHUYECKHX 3aKOHOMEPHOCTEH,
KOTOPbIE UCIOJB3YIOTCS IIPU pa3paboTKe TEXHOJIOTHUH TPOU3BOACTBA (DEPMEHTOB;

- pa3BUTh BUJCHHE MEPCIEKTUB MPAKTUYECKOIO MCIOJIb30BaHUs JOCTHXKEHUN B 0o0nactu
POM3BOJICTBA (PEPMEHTOB;

- MOJTOTOBUTH CTYIEHTa K JEATEIbHOCTHM B COOTBETCTBUM C KBaIM(PHUKAIMOHHOM
XapaKTEpUCTUKOM 110 HANPaBJICHUIO MOJATOTOBKH.

OObyuenne no nucuuiuinHe «TexHosorus (hepMEHTHBIX IpernapaToB) HAIpPABIEHO Ha
(dopmHpoBaHue Y 00yJaromuXxcs CISAYIOIINX KOMIETSHIUH:

Koa u HaumeHoBaHue NuaukaTopsbl 10CTHKEHUS] KOMIIETEeHIMH
KOMITeTEeHIH

[TIK-1. Cnocoben NIIK-1.1. T'0TOB K CONOCTaBUTEIHHOMY aHAJIU3Y MOIY4aeMbIX
IIPOBOJUTH NTaTEHTHBIE IPOAYKTOB, POJIYLIEHTOB U 0OBEKTOB TEXHUKH C
UCCIIEIOBaHUS U OXpaHseMbIMU 00BEKTaMU POMBIIUIEHHON COOCTBEHHOCTH;
OIIpEACIIATh 3HAeT METO/IbI OTIpeJICJIEHUS TATEHTHOM YMCTOTHI 00BEKTa
XapaKTePUCTUKU TEXHHUKHU U TEXHOJIOTUH; MPABOBbIE OCHOBHI OXPaHbl 00HEKTOB
MPOIYKIINH UCCIJIEJOBAHMSI C SKOHOMHMUYECKOM OLIEHKOH JJIsl UCTIOIb30BaHU

00BEKTOB POMBIIIIEHHON COOCTBEHHOCTH

NIIK-1.2. YMmeeT 000CHOBBIBATH MEPHI IO 00ECTIEYCHUIO
MATEHTHON YUCTOTH 00BEKTa TEXHUKU; 00OCHOBBIBATH MEPHI
1o GecrpensaTCTBEHHOMY IPOU3BOJICTBY M peaTu3aliu
00BEKTOB TEXHUKU B CTPAaHE U 3a PyOEKOM; OLIEHUBAThH
MaTeHTOCIIOCOOHOCTh BHOBb CO3/1aHHBIX TEXHUYECKHUX U
XyJI0’KECTBEHHO-KOHCTPYKTOPCKHUX penieHuit; Mcrnonb3oBarh
METO/bI aHAIN3a MPUMEHUMOCTH B 0OBEKTE UCCIIEJOBAHUIN
M3BECTHBIX 00BEKTOB MPOMBINIJIECHHON (MHTEIIEKTYaThHOM )
cobctBeHHOCTH; OnpeaessaTh MoKa3zaTed TEXHUYECKOTO
YpOBHSI 00BEKTa TEXHUKH

NIIK-1.3. Braneer HaBbIKaMu ONpeIeICHUS 3a/1a4 NaTeHTHBIX




HCCIICIOBAHNM, BUJOB UCCICIOBAaHUIA M METOJIOB X
MPOBEJICHUS U pa3pabOTKy 3a/laHus HA TIPOBEACHHUE MATCHTHBIX
MCCJICI0BAHMI; TIOMCKA U 0TOOpA MAaTEeHTHOW U APYTroun
JIOKYMEHTAIlMU B COOTBETCTBUU C YTBEPKICHHBIM
peraamMeHToM U 0(hopMIIEHUE OTYETa O MOUCKE;
CUCTeMAaTH3aIMs U aHAIH3 OTOOPaHHOW JOKYMEHTAIIHNH;
000CHOBaHHUS peIIeHUH 3a7]a4 Ha OCHOBE MaTEHTHBIX
UCCIIEIOBaHMIi; 000CHOBAHUS NPEIOKEHHH MO JabHEeHIIeH
JESITEIbHOCTH XO3SHUCTBYIOIIEro CyOBbEKTa, OCYIIECTBICHUS
MOJITOTOBKH BBIBOJIOB M PEKOMEHIAIINI; O(OPMIICHHUS
pe3ynbTaTOB MCCIIEIOBAHUN B BUAE OTYETA O MATEHTHBIX

HCCJICIOBAHUSIX.
[1IK-7. Ciocoben UIIK-7.1. 3HaeT MeToAbl FEHHOW UHXEHEPUU KIIETOK JJIsI
pa3pabarbIBaTh U MIOJIy4EHUs IPOAYLEHTOB, TEXHOJIOIHIO noiay4deHust bAB;
Moau(pUIIUPOBATH SKOHOMHUKY U YIIPaBJIEHUE B OPraHU3alUN; HOPMATUBHBIE
CYILIECTBYIOIIINE MIPaBOBBIC AKTHI B 0071aCTH OMOTEXHOIOTUYECKOTO
OMOTEXHOJIOTHYECKUE MIPOU3BOJICTBA; HOPMBI Pacxoja CbIpbsi U MaTEPUAJIOB B
nporiecchl mosrydeHust BAB, | o6iactu OMOTEXHOIOTUYECKOTO IMTPOU3BOJICTBA
pa3pabaTsiBaTh NIIK-7.2. YMmeeT npoBOAUTH CKPUHUHT IITAMMOB
MPEJI0KEHUS 110 MHUKPOOPTaHU3MOB - poaylieHToB BAB; ncnonas3oBath
ONTUMU3ALIUU METO/1bl TEHHOM MH)KEHEPUU TP MOJYUYEHUU HOBBIX
OMOTEXHOJIOTHUECKUX MUKPOOPTaHU3MOB; pa3padaThIBaTh MPEII0KEHUS 10
MIPOLIECCOB U YIIPABJICHUIO ONTUMM3AIMH HauboJee 3HaUMMbIX TapaMeTPOB
BBITTYCKOM OMOTEXHOJIOTHYECKHUX MPOIIECCOB
OHOTEXHOJIOTMYECKON NTIK-7.3. Bnageer HaBbIKaMH MPOBEACHUS KOMILJIEKCa
MPOTYKIIUH MEPOTIPUSTHI 110 BHEJIPEHUIO B MPOU3BOICTBO

OMOTEXHOJIOIMYECKUX MPOJYKTOB HOBBIX IITAMMOB
MHUKpPOOPTaHU3MOB-IIPOAYLIEHTOB; METOAAMH ONTUMH3ALUU
napaMeTpoB OMOTEXHOJIIOTHYECKOTO MPOoLecca NOTyYeHUs
BAB; npoBeseHts ONBITHO-NIPOMBIIIEHHOW OTPadOTKH
TEXHOJIOTUHU U MacIITaOUPOBaHMS MTPOLIECCOB
OMOTEXHOJIOIMUYECKOT0 MPOU3BOCTBA; pa3pabOTKU
IIPEJIOKEHUH 110 ONITUMU3ALUHU PACX0/1a ChIPbS, MATEPHATIOB
11pu u3rorosyieHnd bAB

2. MecTO TMCUMILTHHBI B CTPYKTYpe 00pa30BaTe/IbHOI NMPOrpaMMbl

JlucuumiuHa OTHOCUTCS K YacTH, (opMupyemMol ydacTHHKaMH OOpa30BaTEIbHBIX
oTHolIeHui, 61oka b1 Jlucruniuael (Moaynn).

Kypc «Texnonoruss (pepMEHTHBIX MpenapaTroB» JOTUYECKH M METOAMYECKHU CBS3aH C
JPYTUMU JUCITUTITHHAMU:

- «Metogomnorust pa3pabOTKH MPOMBIIIIEHHBIX OMOTEXHOJIOTHIIY,

- «MeToIbI UCCIIENOBAHUNA B OMOTEXHOIOTUNY,

- «IladopMaInOHHBIE TEXHOIOTUH B OMOTEXHOJIOTHH U OMOUHKEHEPUN Y

- «brokonBepcHs 1 OMoOKaTaan3 B OMOTEXHOJIOTHYECKUX MPOIECcaxy;

- «@apmarieBTHYEeCKasi OMOTEXHOIOTHSI;

- «OkcTpeModuIiibHbIE POPMBI MUKPOOPTaHU3MOB B OMOTEXHOIOTMUECKUX MPOLIECCAX .

Ceenenusi, uznaraemeie B Kypce «TexHomorus (pepMEHTHBIX MpernapaTtoBy» SBISIFOTCS
3aBEPIIAIOIIMMH U HEOOXOIMMBI B IPAKTUYECKON NEATEILHOCTH BBIMTYCKHUKA TIOCIIC OKOHYAHUS
BV3a.



IPOCKTHPOBAHUS TEXHOJIOTMYECKHUX JIMHUH U pa3pabOTKH TEXHUYECKOH TOKYMEHTAIIHH.

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

3. CTpyKkTypa u coJep:KaHHue IUCHUIINHBI

OO01mmast Tpy10eMKOCTh TUCIUTUTHHBI COCTaBIsIeT 5 3adeTHbIe enuHullbl (180 gaco).

3.1. Buabl yueOHOI paboThI H TPYA0EMKOCTh

Ne . KoanuectBo CemecTpnl
Bun yueOHo# padoThI
n/n 4acoB 1
1 | AyauTopHble 3aHATHS 32 32
B ToMm uncie:
1.1 | Jlekuuu 16 16
1.2 | Cemunapckue/mpakTU4ecKue 3aHsATHS - -
1.3 | JlJaboparopHble 3aHATHUS 16 16
2 | CamocTosiTe/ibHasi paboTa 40 40
3 | IlpoMe:kyTOUYHAasi aTTeCTAIUSI
9K3aMEH
Hroro 72 72
3.2. TemaTnyeckuii NJjaH U3y4eHHUs TUCHHUNINHBI
TpynoeMkKocTh, 4yac
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1. | Paznen 1. ®epmenThl. DepMEHTHBIE 12 2 2 - 8
npenapaTsl. O01HE BOIPOCHI.
2. | Paznen 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 MPOU3BOJICTBE (DEPMEHTHBIX
MIpernapaToB
5. | Paznen S. Ilpumenenue pepMeHTHBIX 12 2 2 - 8
MIpernapaToB
Hroro | 72 16 16 - 40

MHUKPOOPIaHU3MBbl KaK UCTOYHHUKH (hepmenToB. Knaccudukaius pepMeHTHBIX penapaTos.

3.3. CoaepxaHue THCHUNIHHBI

Paszpnen 1. @epmentsl. ®epMeHTHBIE NpenapaTbl. O01ue BONPOCHI.
CtpykTypa, CBOMCTBA M MEXaHU3M JEHUCTBHS (GepMeHTOB. CXOJICTBO M OTIMYHUE
OMOJIOTMYECKUX KaTaJM3aTOPOB OT XMMHYecKuX. [IpenmMyinecTBa M HeloCTaTKU OHOKaTain3a
IpU €ro HCIOJIb30BAaHUHM B TEXHOJOTHYECKUX mporeccax. OcoOEHHOCTH OMOKAaTaTUTHYECKUX
nponeccoB. Knaccudukanus um HoMmMeHkiaTypa (epMeHTOB. PacTeHus, >KMBOTHBIE TKaHU U




Pa3nea 2. OcHOBBI pa3pa0oTKH TeXHOJIOTHH (pepMEHTHBIX NpPenapaToB

Mukpoopranu3Msl sl MPOU3BOJICTBAa (hepMeHTHBIX mpenapaTtoB: Aspergillus, Rhizopus.
Penicillium, Alternaria, Trichoderma, Fusarium wu npyrue, Oaktepum pona Bacillus u
akTuHOMHIIeTHl. TpeOoBanus k mpoayueHty. Celppe i NPOU3BOJACTBA  (HDEPMEHTOB.
XapakTepucTUKa MPOAYKIUH, ChIpbsi W TodyhadpukaTtoB. OCHOBHOE CHIpbE MJS CTATUH
KYJIbTUBUPOBaHUS. BbIOOp CHIpbsI B 3aBHCHUMOCTH OT Mpou3BoAUMOro ¢epmenrta. Coipbe Ais
CTaJu¥ BBIICICHUS M TOJY4YeHUs TOTOBOHM (hopmbl mpenapara. OCHOBHBIE TEXHOJOTHMUYECKHUE
STambl  MPOM3BOACTBA  MHUKpPOOHBIX  (epMEHTHBIX mpenaparoB. Pa3pabotka craauu
KyJbTUBUpPOBaHUA. Pa3paboTka cTaguy MOSyYeHHsS KOHIICHTPUPOBAHHBIX JKHJIKHX M CYXHUX
depmenTHbIX mnpenaparoB. Crangaptuzauus (QepMeHTHBIX mpenapaTtoB. Pa3paboTka cxembl
NOJy4YEeHUs] OYHMIIEHHBIX (PEPMEHTHBIX MpemnapaToB. MUKPOOHONIOTHYECKHA U OMOXMMUYECKUN
KOHTPOJIb Tpou3BojicTBa. [lonyueHne pepMeHTHBIX MpenapaToB U3 pacTUTEIHHOTO U KUBOTHOTO
chIpbs. TexHomornyeckne 0COOCHHOCTH MOMyYeHHsI (PEPMEHTHBIX MPENapaToB C ONPeIeICHHBIM
COCTaBOM (hE€PMEHTOB.

Paznen 3. O6opynoBanue 1Jisi NPOU3BOACTBA (pepMEHTOB

Kommiekcel O60p}/I[0BaHI/I$I JIIsL craanuu KYJIbTUBHUPOBAHUA: HHOKYJIATOPLL n
(bepMeHTaTOphl, YCTAaHOBKM HENpPEpBIBHOW cTepuim3anuu. Kowmmiekcsl 000pyaoBaHUs JUis
BBIJICJIEHUST  (pepMeHTa: cemaparop, (QuiIbTp-mipecc, OapabaHHas CyIIMIIKA, YCTaHOBKA
O6apoMeMOpaHHON (QUIbTPALMM, HKCTPAKTOp, ULIHEK-TIPecC, JIEHTOYHbIM BaKyyM-(QuUIbTP.
Kommiekec oGopynoBanus Aisi KOHIEHTPHPOBAHUS M CYIIKH ()EpMEHTa: BaKyyM-BbIITapHbIC
anmaparbl M paclbUIMTENIbHBIE, CYOIUMalMOHHble cyliku. Kommiekc oOopynoBaHust ais
(acoBaHus 1 yriakoBBIBaHUS (PePMEHTHBIX penapaToB. KoMruieke o0opynoBanus st GacoBKU.

Pa3znen 4. Craagus KyJbTUBHPOBAHUS NMPHU NMPOU3BOJACTBe (JepMEHTHBIX NMPeENnapaToB
[ToBepXxHOCTHBI W TIYyOWHHBIM CHOCOOBI KynbTUBHpOBaHHSA. ONTUMU3aLMA Mpollecca
KYJIbTUBUPOBAHUS (ONTHUMHU3AIMS COCTaBa IMUTATEIbHOW CpeAbl, ONTUMHU3AIMUS YCIOBUM
KyJIbTUBHpOBaHUs). BbiOop MeTona BeimeneHus U cymku ¢epmenta. CTaguu BBIICICHUS U
MoJIydeHus: ToToBoro mpemnaparta. Craausi BeineneHus ¢epmenta u3 Ouomaccel. Cragus
BbIIETICHHS (pepMEeHTa U3 KyIbTypajibHOro (punpTpara.

TexHomornueckue JTUHUN MIPOU3BOICTBA dbepmenTa MMOBEPXHOCTHBIM
KYJIbTUBUPOBAHUEM. TEXHOJIIOTMYECKUE JUHUU MPOU3BOACTBA KOHLIEHTPUPOBAHHOTO U CYXOTO
TEXHUYECKUX (EPMEHTHBIX TNIpernaparoB. TEXHOJIOTHYECKHUE JMHUHM TPOU3BOJICTBA CYXOTO
(dbepMEeHTHOTO mpemnapara BEICOKON CTETIEHU OUHCTKHU.

Paspnen S. IIpumenenue ¢pepMEeHTHBIX NPENapaTos

Hcnonb3oBanrne (EpMEHTHBIX MpPENapaToB B MHUIIEBBIX TEXHOJIOTHUAX: OpOIUIIBHBIX
IPOM3BOJICTBAX, XJI€OOMEUEHUH, /I OJTYUECHUSI  [IIOKO30-(PPYKTO3HBIX CUPOIIOB.
buoxumuueckas ocHoBa mpormecca. KomMMepueckue mpemapaTtbl  MMMOOWIM30BaHHOMW
rIItoKo3on3oMepasbsl. DepMeHThl i (papmaneBTHUecKoil mpombliuieHHOCTU. [lonyuenue 6-
aMUHOIICHUIWJUIAHOBOW KHCIJIOTHI ¢ MOMOIIBI0 NMEHUIWUIMHAMMA3bl. bruoxuMuueckas ocHOBa
nporecca. Kommepueckue npenapaTsl IMMOOMIM30BaHHONW aMHUHOALMIA3bI. TeXHOIOrnuecKas
cxema npou3BocTBa. PepMEHTHI VISl MEIULIUHBL. JH3UMOTepanus. PepMeHTsI 111 HapyKHOTO
npuMeHeHHs. TPUNICMH U XUMOTPUICHH. TpomOonuThueckue ¢GepMeHTh: (GUOPUHOIM3UH U
crpentokuHaza. PHKaza, JIHKa3za nns ¢epmeHTHON Tepanmuu BUPYCHBIX 3a00J€BaHUM.
[TumeBapuTenbHble GepMEHTHI U 3aMECTUTEIbHON Tepanuu. | MamypoHuaasa U KoJjiareHasa.
®epMeHTHI TPOTUBOOITYXO0JIEBOM Tepanuu (acmaparunasa). IMmoOuin3oBanHble (hepMEHTHI Kak
JeKapcTBeHHble  mpemaparbl.  MMMoOuian3oBaHHble  (epMEHTHI  AJs  CTOMATOJIOTHH,
opTanbMoIOTUH, XUPYpruu. DepMeHThl [Js HUCHOJIb30BaHUS B KadeCTBE AHATUTHYECKHX
PEaKTUBOB U B allllapaTax «MCKYCCTBEHHAs II€YEHb), «MCKYCCTBEHHas Moukay. IlepcriekTuBHbIE
HamnpaBlieHUs1 pa3BUTHs (epMeHTHON Tepanuu. PepMeHThl i MUKpoaHanu3a. Kunernueckas
OCHOBa  ()EpPMEHTATUBHOTO MHKpoaHanu3a. Meroabl JAeTeKUud B (EepMEHTATUBHOM



Mukpoananuse. CornpspkeHHbIe ()epPMEHTATUBHBIE CUCTEMBI JUIsl CIIOJB30BaHUS B MUKPOAHAU3E.
NmMMobunm3oBanHupie GpepMeHTH B MUKpoaHanmu3e. DepMeHTHl i1 OuoceHCcopoB. DepMEHTHI
JUIi  KOXKEBEHHOM M TEKCTWIBHOW INpOMBINIICHHOCTEW. MEepMeHThl [l XUMHUYECKON
npoMbIUIeHHOCTH. [lonyuenne L-aMUHOKHUCIOT ¢ MOMOIIbIO aMUHOAaluIa3bl. buoxumuueckas
ocHOBa mporecca. Kommepyeckue mpenapathl MMMOOWMIM30BAHHOW  aMHHOAIMIIA3BL
TexHonoruueckass cxema mpou3BoACTBa. DepMEHTHI B TOHKOM OPraHMYEeCKOM CHHTE3E.
®epMeHTHI sl IPUMEHEHHSI B MOIOIIUX cpencTBax. MepMEeHThl KaK KOMIIOHEHTBI MOIOIIUX
cpenctB. Ammiassel. Jlunasel. Okcuaassl. [Ipoteassr. DepMeHTHI 1711 SKOOHOTEXHOJIOTHH

a. TemaTnka ceMMHAPCKUX/NMPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI

3.4.1. CemuHapCKue/MPaKTUICCKUE 3aHITHS

Tema 1. BBenenune. Ctpoenue pepMeHTOB. AKTUBHBIC IICHTPHI.

Tema 2. OcHOBBI pa3pabOTKU TEXHOIOIUU (EPMEHTHBIX MpenapaToB

Tema 3. MeTo/1pI ONITUMHU3AIMH TTPOIIECcCa IPOU3BOICTBA (PEPMEHTOB

Tema 4. IIpoyneHTs! A Ipou3BoACcTBa (hepMeHTOB. ChIpbe I POU3BOJICTBA
bepmeHTOB

Tema 5. OGopynoBanue assi IPOU3BOACTBAa PEPMEHTOB

Tema 6. DepMeHTHI AJ1s1 TUIEBOW POMBIIIIICHHOCTH

Tema 7. depmeHTHI A1 (papMalleBTUYECKON MPOMBIIUIEHHOCTH U MEAULIMHBI

Tema 8. depMeHTHI AJ1st KOKEBEHHOH MPOMBIIIUIEHHOCTH

Tema 9. depMeHTHI /11 YTHIIM3ALUU IPOMBIIUIEHHBIX OTX0J10B

3.4.2. JlabopaTopHbIe 3aHATHS

Tema 1. Beigenenne npoayunenToB ammnas. Cenexnust. [lomydeHne 9ucToi KyabTypHI.

Tewma 2. [lonydyenue pepmenTHOrO npenapata Amunocyorununa I'10x

Tema 3. Ouenka cBOWCTB, onpeieNieHe aKTUBHOCTH MOJIyYeHHOTO ()epMEHTHOTO
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 posa Bacillus.

4. Y4ueOHO-MeTOAUYECKOEe U UHPOPMALIMOHHOE o0eclievyeHne

4.1.  OcHoBHas quTEpaTypa

1. [TnakynoB, B.K. OcnoBbl sn3umonoruu / B.K. IlnakynoB. — Mocksa : Jloroc,
2002. - 127 c¢. : wun.,rabm., cxeM. — Pexwm gocryma: mo mommucke. — URL:
http://biblioclub.ru/index.php?page=book&id=84687

2. I'paueBa .M., KpuBoBa A.IO. Texnonorusi ¢pepMEeHTHBIX NpenapaToB. — M.:
N3n-Bo «Onesapy, 2000, 512 ¢

3. Bonosa T.I'. buotexnonorus. HoBocubupck: M3a-Bo CubHpcKoro otaeiaeHus
Poccuiickoit Akanemun Hayk, 1999. — 252 c.

4. Beenenne B mpuxiagnyio sH3umonoruto / Ilom pex. M.B. bepesuna, K.

Mapruneka. — M.: MI'Y, 1982.

4.2. JlonoJaHMTebHAS JIUTEpaTypa



1. Ilemmbanecuko, H.B. bBuorexumonmorms / H.B. Ilemmbanenko ; Poccuiickuit
rOCYJapCTBEHHBIN Temarornyeckuii yauBepcuteT uM. A. U. T'epniena. — Cankrt-IletepOypr :
PTTIY um. A. W. I'epuena, 2011. — Y. 1. — 128 c. : wi. — Pexxum nocryna: no noanucke. — URL:
http://biblioclub.ru/index.php?page=book&id=428265 (marta oOpamenus: 17.10.2020). -
Bubmuorp. B ku. — ISBN 978-5-8064-1697-2. — TekcT : 371€KTPOHHBIH.

2. buprokoB B.B. OcHoBBI npombinieHHO#N OnotexHoioruu. — M.: KomnocC, 2004. - 296
c. Anpec xpanenus yi. I1. Kopuaruna, 22.

3. beitnu Jx. OcHoBbl OnoxuMuyeckod umkeHnepuu. B 2-x ku. / JIxk. beitnu, 1.
Omnuc. M.: Mup, 1989.

4, buokaramm3s / pen. U. B. bepe3un. — M., 1984. buokaranus / pea. U. B. bepe3un.
— M., 1984,

5. [TpompiniuieHHass MUKpoOHoorus: YueOHoe mocodue s By308/ 3.A. ApkaabeBa,
A.M. be3zboponos, M.H. brnoxuna u ap.,: [Tox pen. H.C. Eroposa.- M.: Beicm. Illk., 1989,- 688
c.

6. buorexnonorus: B 8 Tr. / mox pen. : H. C. Eroposa, B. /I. CamyunoBa. — M.,
1987. (1.7, N.B. bepe3un, H.JI. Kiisstuko, A.B. JleBamos u ap. UMMoOuin3oBaHHbIe (hepMEHTHI /—
M.: Bercii. mik., 1987, 143 ¢

7. buotexnonorus: B 8 T1. / mox pen. : H. C. Eroposa, B. /I. Camyunosa. — M.,
1987. (1.8, N.B. bepesun, A.A. Kitecos, B.K. llIBsgac u ap. NmxkeHepHas sH3UMOIIOTHS /— M.:
Bricm. mk., 1987, 143 ¢

8. Mocnues M.C., Cknagaes A.A., Koros B.b. OOmass TexHoJOrus
MHUKPOOMOJIOTHYECKUX TMPOM3BOJCTB. YueOHoe mocobue, - M.: Jlerkas wu mnuuieBas
IIPOMBIIIIEHHOCTh, 1982, - 264 c.

9. Buectyp V.O., Ky3uenoB A.M., CasenxoB B.B. Cuctems! ¢pepmenTarnuu. — Pura:
3unarne, 1986. — 174 c.

10.  I'paueBa M. M. TexHosorusi epMeHTHBIX NMpenapaToB.— 2-¢ u3Jl., nepe-pad. u
nom. M.: Arponpomusaar, 1987.— 335 c.

11.  Kucnyxuna O.B. ®epmenTs! B mpou3BoacTBe nuiy 1 kopmos / O.B. Kucnyxuna.
- M. : JleJIu npunT, 2002. - 335 c.

12. Onpenenenue aktuBHOocTU (pepmeHTOB : CrnpaBounuk / I'.B. [lonsiranuna, B.C.
Uepenuuuenko, JI.B. Pumapesa. JleJIu npunt, 2003. - 373 c.

13. bucceanrep X. Ilpaktuueckas snzumosorud. Ilep. ¢ amrn. — M. : BUHOM.

JlabGopatopust 3nanuit, 2010. — 328 c.

14. Mamennieea H.I'., T'amuna B.M. [lumeBas OuoTtexHomorus: y4deOHO-
METOJMYECKOoe Toco0Me i1 MarucTpaHTOB  HampaBiieHus moarotoBku 19.04.01 -
buorexnonorus, 19.04.03 - IlpoaykTsl mUTaHUsS KXUBOTHOTO mnpoucxoxiaenus / coct.. H. T.
Mamennesa, B. M. I'annna. - Mocksa : MI'VIIII, 2017. - 102 c. ;

15.  KoueroB I'.A. IlpakTuuyeckoe pyKOBOACTBO MO YH3UMOJIOIMH. YUeOHOe mocobue
JUTSL CTYZICHTOB OMOJIOTHYIECKUX CIIeNHaIbHOCTEH yHUBepcuTeTOB. M.: Bhictras mik., 1980. - 272
c.

16.  fxominer B.U. TexHOJIOTHS MUKPOOHOTO CHHTE3a. YUeOHOE TTOCOOHE TS CPETHUX
ITY. —JI.: Xumusg, 1987. — 272 c.
17. Topnenko, B.A. Hayunwsie ocHoBbl Ouotexnonorun / B.A. TI'oprnenko, H.M.

Kyry3oBa, C.K. [IsaTynuna ; MunuctepctBo oOpa3oBanus u Hayku Poccuiickoit deneparuu,
®denepanbHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTENbHOE  YUYPEXKJEHHE BBICIIErO
npodeccuoHaabHOro  obpazoBaHusd  «MOCKOBCKHMH  MENAarormyeckuii  rocyJapCTBEHHBIH
yauBepcuteT». — Mocksa : [Ipomereit, 2013. — Y. 1. HanorexHosnoruu B 6uosioruu. — 262 c. :

WII., TaoI., CXEM. - Pexxnm JOCTYyTIA: 1 (0) MOJITHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=240486
18. Tuxonos, I''Il. OcuoBel Ouorexuonorun / I'Il. Tuxonos, M.A. Munacsa ;

MunuctepctBo TpaHcnopta Poccuiickoit @enepanyn, MoCKoBCKasi TOCYJapCTBEHHAsI aKaJeMuUs



BOJHOTO TpaHcmopra. — MockBa : Ampraup : MI'ABT, 2009. — 133 c. : tabm., cxem., WI. —
Pexxum moctyna: mo moanucke. — URL: http://biblioclub.ru/index.php?page=book&id=430056

19. CmionsieB, B.II., Ilmomko, E.A. OcHoBbl OuorexHomoruu. HaydHble OCHOBBI
OMOTEXHOJNOTUHU: Yy4eObHOEe Tocobue [DnexkTponnbiit  pecypc]/B.I1.CioronsieB.- CaHKT-
[letepOyprckuii  rocylapCTBEHHBIN  JiecOTeXHUYecKud  yHuBepcuter, 2012.-  112c.-

URL.:https://e.lanbook.com/book/4531
20.  byrosa C. H., NBanosa JI. A., UypmacoBa JI. A. buorexnonorus pepMeHTHBIX

mpenaparoB:  JaO0OpaTOpHBIM  MPaKTHKyM : IS CTyaeHToB  HampamieHus 19.03.01
"buorexnonorus" / [u ap.]. - Mocksa : [Iepo, 2020. - 129 c.
21.  JlaGopaTOpHBIA MPAKTHUKYM IO TEXHOJOTUU OMOJIOTMYECKH aKTUBHBIX BEIIECTB U

yriaepoaHsix aacopoentos : B 2 4. / H.A. Kyrakosa, H.W. borganosuu, C.b. Censtnuna u ap. ;
MunucrepcTBo oOpazoBanus U Hayku Poccutickoii deneparuu, OenepaibHOE TOCYIapCTBEHHOE
aBTOHOMHOE 00pa30BaTEIbHOE YYPEXKIEHUE BBICIIETO MNPOPECCHOHATBLHOIO 00pa30BaHUA
CesepHnblii (ApkTuueckuii) dhenepanbHbiii yausepcuteT uM. M.B. JlIomoHOCOBa. — ApXaHTeIbCK :
CA®Y, 2015. — Y. 2.. Anamuz BAB. — 116 c. :3tabn., cxem., wi. — Pexkxum poctyma: mo
noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=436321

22.  OcHoOBBI cratuveckoid u muHamuueckor Owmoxmmuu / coct. O.H. Kynps, JL.H.
Tiopuna, T.A. Jluaar ; CuOupckuil rocy1apcTBEHHbIH YHUBEPCUTET (PU3NUECKOU KYIbTYpPHI U
cniopta u jp. — Omck : U3natenserBo Cubl'Y®K, 2010. — 173 ¢. Pesxxum gocryma: 1mo moarnucke.
— URL: http://biblioclub.ru/index.php?page=book&id=274881 (nata obpamenus: 17.10.2020). —
TexcT : 3IeKTPOHHBIN.

23.  Omnpenenenue aktuBHOCTU (PepmenToB : CrpaBounuk / I'.B. Ilonbiranuna, B.C.
Uepennuuenko, JI.B. Pumapesa. JleJIu npunr, 2003. - 373 c.

4.3. JluneH3MOHHOE U CBOOOJIHO pacnpocTpaHsieMoe NPOorpaMMHoe odecrevyeHue
1. [Iporpammsl maketa Microsoft Office (Word, Excel, PowerPoint).

4.4. CoBpemeHHble mnpodeccHOHAIBbHBIE 0a3bl [JaHHBIX H HH(OpPMaLUOHHBbIE
CIIPaBOYHbIE CHCTEMbI

1. https://www.brenda-enzymes.org/ - D10 BceoOBemumomas HHPpOpPMAIIMOHHAS
0a3a gaHHBIX O (epMEeHTaX, KOTOpas MpeAoCTaBiseT (YHKIHMOHAIbHBIE JaHHBIE O
CTaOWJIBHOCTH, CHEIM(PUIHOCTH, KUHETHYCCKHX MapaMeTpax (epMeHTOB, KodakTopax,
UHTHOWTOpAX W aKTHBATOpaX y Pa3InYHBIX BUIOB C COOTBETCTBYIOIIMMHU CCHUIKAMU

2. https://www.rcsb.org/#Category-welcome - cBOOOAHBIM  jmocTym K
MeX1yHapOJAHOM 0a3e TaHHBIX MO NepBUYHBIM U 3D cTpykTypam (pepMeHTOB.

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

4. http://isir.ras.ru/ - HurerpupoBannas  Cucrema  WH(popManmoHHBIX
PecypcoB PoccuiickoitAkagemun Hayk.

5. http://www.viniti.ru/ - Bcepoccuiickuit Uacturyr Hayunoit m TexHuueckoi
Nndpopmanuu (BUHUTU PAH).

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

OMOKATaTUTUUECKUX pEaKUMsIX U NyTAX OWOpas3loXeHHs, B TMEpBYH odepenb s
kceHoonotnkoB. EAWAG-BBD mpenocrasnser uHGpOpMaMi0 O peakiusx, KaTaau3upyeMbIX
MUKpPOOHBIMH (pepMEHTaMH, KOTOpbIE BaXKHBI JUIsl 3TOM obsacTu OunotexHosoruu. OTaeiabHbIe
peaknuMu W MeTaboiIMyeckue IyTH NpeACTaBiIeHbl HHpOpMaluell o HavyalbHBIX H
MIPOMEKYTOUHBIX XMMHUYECKUX COECTUHEHHSX, OPraHU3Mbl, KOTOpBIE MPeo0pa3yloT COeNNHEHNUS,
(epMEHTHI U COOTBETCTBYIOIIUE TEHBI.


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

5. MarepuajibHO-TeXHUYeCKOe o0ecredeHne

AynuTtopus st AeKUMOHHBIX 3aHsaTui Ne 5505 (115280, r. MockBa, yi. ABTO3aBoicKas,
n. 16 crp. 1), obopynoBaHHas: CTOJIBI Yy4eOHbIE CO CKaMbSMH, ayJIUTOpHAas JOCKa,
MyJbTUMEAMHHBIA ~ KOMIUIEKC  (MIEPEHOCHOW  MpoekTop, HOoyrOyk). Pabodyee mecro
npernojaBaTess: CToJ, CTYIL.

Jlaboparopuss kadenper «XumOuorex» AB54046 (115280, r. MockBa, Yy
ABTo3aBojcKas, 1. 16 ctp. 1), obopynoBaHHas: 1ab0OpaTOpHBIE CTOJBI, BECHl JIaOOpaTOpHbBIE
DX-2000, Becel mpenmsuonHeie AND, xumuueckas Moiika, JamMuHapHbIM Ookc basm-01-
«JlamuHap-C»-1,2, mkad CymmabHO-CTEPUIM3AIMOHHBIA Memmert, TUIMTKa 3JIEKTpUYECKas
naboparopnas Rommelsbacher RK 501, tepmocrat 180TB, dorosnexrpokonopumerp KOK-2,
XONONWIBHUK JUIsl XpaHEHHs KyJIbTyp, MHUKpockon Mukmen 6, MHKPOCKON, OCHAIEHHBIN
KaMepol COEIMHEHHOM ¢ KOMIIBIOTEPOM, MUKPOCKOIIBI y4eOHble 15 IITyK, CTEPEOMUKPOCKON 2
mr., ueHTtpudyra, cymmiabHbli mkad, asToknaB BK-75, ABTOMATUYECKUE MHUIETKHU,
DIIEKTPUYECKHE HACOCHl JUI TIHMIIETOK, MarHUTHBIE MeIIaJKW, JabopaTopHas mocyaa Jis
MPOBEJCHUS J1A00OPATOPHBIX 3aHATHM, CTEJTIAXKH C HAYYHOU JTUTEpaTypOu.

JlaGoparopust kadenaper «XumbOumorex» AB5405a,6 (115280, r. MockBa, Yy
ABTO3aBOjICKas, a. 16 ctp. 1), o0opynoBaHHAs: JTaOOPATOPHBIC CTOJBI, BBRITSHKHON IIKad), BECHI
nperusnonable KERN, Bechl aHamutuyeckue Vibra, ananutudeckue Bechl Sartorius ENTRIS
224-1S, 220r/0,1Sartorius Group GmbH, cnekrpodoromerp Shimadzu UV mini 1240,
aBTOMATHU3MPOBAaHHAS yCTaHOBKa AJis pasnoxkeHus no Keenpgamo LOIP LK-100, mabopatopHnas
YCTAHOBKA: XpoMaTrorpauuecKkue TPOLECCH pa3[elieHUs: TOHKOCIOWHAs Xpomatorpadus
(TCX) Phywe Systeme GmbH, maruutabsle Memanku, cnekrpodoromerp [1BD-5300, pH-metp
Okonukc, quctwuisitop GFL 2001/4, xumuueckast Moiika, Tym6a /it xpanenus: JIBXK, kamepst
xpomaTorpaduueckue s TOHKOCIOWHON XpoMarorpaduu, XUMUYECKHE PEaKTUBBI, BBHITSKHBIC
mKagbl, XOJOAUIBHUK, JIabopaTopHas MHocyAa JUIsl MPOBEACHMS J1aOOpaTOPHO-NMPAKTUYECKUX
3aHATHI

CryaeHThl Ha 3aHATUSIX 00ECTIEYEHBI WHIUBUIYAIHbHBIMA aBTOMATHYECKUMHU TTUTIETKAMH,
XxpoMmaTorpaduuecKuMHu TIaCTUHKaMHU, 1a00paTOPHOM MOCY0M, peaKTHBaAMHU.

Peanuzanus oOpa3oBaTesnbHON NIporpaMMbl  OOECleYuBaeTCsl JOCTYIOM  KaKJIO0ro
CTyIeHTa K WH(OPMAIMOHHBIM pecypcamM — OubnuoredHoMy (GOHIY U CETEBBIM pecypcam
Nurtepner.

6. MeToanuyeckue peKOMeH UM

6.1. MeTtoanueckue peKOMeHJAAUMHU /JIsl NpPeNnojaaBaTe/iss MO OPraHU3aAUNHU
00y4eHus1

Meroanka mpenofaBaHus AUCHUILUIMHBI «TexHomorus (EepMEHTHBIX TpernapaToB» M
peanu3alysi KOMIETEHTHOTO MOAX0/1a B U3JI0KEHUH U BOCIIPUATUU MaTepHaja rpelycMaTpuBaeT
HCIIOJIB30BAHHUE MOJYJIBHOT'O U UHTCPAKTHUBHOT' O O6y’—IeHI/I$I:

- 3alUTa U MHIUBUYyaJIbHOE 00CYKICHHE BBIMOIHAEMBIX 3TAOB J1a00OPaTOPHBIX paboT;

- IPOBeJIeHNE KOHTPOJIbHBIX padoT U 00CyKIeHIE OITHOOK.

B xone nexuuii mpenojaBareib M3JIaraeT U pPa3bsACHIET OCHOBHbIE, HaubOoOJIee CIIOKHBIE
IOHATHUA TEMBbI, @ TAKXC CBA3aHHBIC C HeH TCOPETUUCCKHUE W TIPAKTHYCCKHUC HpO6J'IGMI)I, JacT
PEKOMEH/IallMU Ha MPAKTUYEeCKOe WK JJabOpaTOpHOE 3aHATHE U yKa3aHHUs Ha CaMOCTOSITEIbHYIO
pabory.

CryneHraMm, MpONYCTUBLIMM 3aHATUS (HE3aBUCUMO OT TPUYHMH), HE HMEIOIIUM
NHCEMEHHOTO PEIICHHS 3a/1a4 WM HE MOJTOTOBUBIIUMCS K JAHHOMY IPAKTHYECKOMY 3aHSTHIO,
PCKOMCHAYCTCA HC IIO03KC YCM B 2-HCIICHLHBII>’I CpPOK SBUTBCA Ha KOHCYJIbTAlIUKO K
NPENOAaBaTeNI0 U OTYUTATHCS 110 TeMe, U3yJaBlIelcs Ha 3aHATHH. CTYAEHTHI, HE OTYUTABIINECS



[0 KaXJOW HE NMpOopabOTaHHOM MMM Ha 3aHATHIX TEME K Hadaly 3a4€THOM CEeCCHH, YITYCKAaIoT
BO3MOXHOCTb IOJIYYUTh [10JIOKEHHBIE OaJIJIbl 32 pa0OTY B COOTBETCTBYIOLIEM CEMECTPE.

6.1. MeTonnqecmle YKazaHnusd NJisd oﬁyqamumxca 0 OCBOCHHUIO TMCIMIIJINHBI

Hucuunnuna «TexHonoruss (EepMEHTHBIX MpernapaToBy MPeIyCMAaTPUBACT JIEKIUH U
NpaKkTUYeCcKre/Tab0opaTOpHbIC 3aHATUS KaXAyl0 Henemo. V3ydeHue NUCHUIUTMHBI 3aBepIIacTCs
9K3aMEHOM. Y CIENIHOE W3YYeHHE AUCLUHUIUIMHBI TpeOyeT MoCeeH s JeKIUi, aKTUBHOI padOThI
Ha MPAKTHYECKUX U JTA0OPATOPHBIX 3aHATHSAX, BBHIIOJIHEHUS y4eOHBIX 3aJaHUN IpenojaBaTers,
03HAaKOMJIEHHUSI C OCHOBHOM U JIONIOJIHUTEIIbHOM JINTEPATypOH.

[Tpu moArOTOBKE K JEKIIMOHHBIM 3aHATUSAM CTYJIEHTaM HEO0XO0AUMO:

repes OYepeHOM JIEKIIUEN TPOCMOTPETh 110 KOHCIIEKTY MaTepuai Mpeablylen JEeKIUH.
[Tpu 3aTpyaHEHUSIX B BOCHPUATUN MaTepualla cileqyeT 0OpaTUThCS K OCHOBHBIM JIMTEPATYPHBIM
uctouyHukaM. Ecim pa3zoOpaTbesi B MaTepuaie OmsTh HE YAaloCh, TO 0OpaTUTECh K JIEKTOPY (110
rpaduKy ero KOHCYJIbTAaIUii) MK K MIPETIOIaBaTeI0 Ha MPAKTHYECKUX 3aHATHSIX.

[IpakTnueckue/nabopaTopHble 3aHATHS 3aBEPIIAIOT H3Y4YeHHE HauOoliee BaXKHBIX TEM
yueOHOW nucuuIuiuHbl. OHU ClayXaT A 3aKpeIlyIeHHs] M3y4eHHOro Marepuala, pa3BUTHUS
YMEHHM M HaBBIKOB IIOATOTOBKHM JOKIAJOB, COOOIICHHM, MPUOOPETEHHs] OMbITa YCTHBIX
NyONMMYHBIX BBICTYIUIEHUN, BEIEHUS JAWCKYCCUHM, apryMEHTAllMM U 3allUThl BbIABUTAEMBIX
MOJIO’KEHUH, HABBIKOB MPAKTHYECKON pabOThl B MUKPOOMOJIOTMYECKO abopartopuu, a Takxke
JUIsL KOHTpOJI IPENoJiaBaTe]eM CTENEeHU IIOATOTOBICHHOCTH CTYIEHTOB IO M3y4yaeMou
JUCLHUILIIMHE.

[Ipy TOArOTOBKE K MPAKTHYECKOMY/TA0OPATOPHOMY 3aHSTHUIO CTYICHTHI HMEIOT
BO3MOKHOCTh BOCIIOJIb30BaThCsl KOHCYJIbTAI[USIMU [TPENOIaBATEIIA.

[Tpu moArOTOBKE K MPAaKTUIECKUM/Ta00pAaTOPHBIM 3aHATHSAM CTYIEHTaM HEO0XO0AUMO:

IIPUHOCUTH C COOOI pPEeKOMEHJIOBaHHYIO IPErojaBaTelieM JINTEpaTypy K KOHKPETHOMY
3aHSTHIO;

70 O4YepelHOro MPaKTUYECKOTr0o/J1abopaTOpHOro 3aHATHS IO PEKOMEHJOBAHHBIM
JUTEPaTypHbIM HCTOYHHMKAM MpopaboTaTh TEOPETHUECKUN MaTephall, COOTBETCTBYIOIIEH TEMbI
3aHATUS; TOBTOPUTH MPOBEIEHHBIE MHCTPYKTAKU M0 TEXHUKE 0€30MaCHOCTH;

B Hayaje 3aHATHI 3aJaTh NPENOAABATEN0 BOMPOCH MO MaTepuanly, BbI3BaBLIEMY
3aTpyJHEHUSI B €ro IOHMMAHMHM W OCBOCHMM IIPU pEUICHMM 3a1ad, 3aJaHHbIX Ui
CaMOCTOSITENIbHOTO PELICHMUS;

B XOJI€ CEMHHApa /1aBaTh KOHKPETHBIE, YETKUE OTBETHI 110 CYLIECTBY BOIIPOCOB;

Ha 3aHATUH JOBOJIUTH KaXKIyIO 3a/layy J0 OKOHYATEJIbHOTO PEIIeHHUs, 1eMOHCTPUPOBATh
NOHMMaHME MPOBEJCHHBIX PACYETOB (aHAIM30B, CUTYaIUil), B clydae 3aTpyAHEHUN oOpalarbces
K [IpernoaBaTeto.

caMmocTosiTeNbHast paboTa CTYACHTOB IO MPOrpaMMe JUCHUILIMHEI,

— mpopaboTka Marepuana nporpamMmmel ¢ CJ1O;

— KOHTPOJIb Tpoliecca 00yueHus myTeM npomexyrouHoro tectuposanus ¢ C/10;

— TIOJITOTOBKA K BBITTOJTHEHHUIO JJTA0OPATOPHBIX padoOT B TaOOpaTOpUsIX BY3a;

— 00cyXJIeHHe U 3aIuTa pedepaToB M0 AUCHUILINHE,

— MOJTrOTOBKA, MPEACTAaBIEHUE U 00CYXK/IeHNE TIPE3eHTAalNN Ha CEMUHAPCKUX 3aHATHSIX;

IIpenycmorpena BO3MO>KHOCTh HCIIOJIb30BaHUs AIIEKTPOHHOIO o0y4eHus,
JTUCTAaHIIMOHHBIX 00pa3oBaTeNbHBIX TexHOJorui. Bce wmartepmansr pasmematorcs B CJO
Mockosckoro [Tonurexa (https://Ims.mospolytech.ru/).

VY aenbHbI Bec 3aHATHI, MPOBOJUMBIX B MHTEPAKTUBHBIX (OpMax, OMpeeseH IIaBHOU
LEeNbl0  00pa3oBaTelbHOM MpOrpamMMbl, OCOOEHHOCTHIO KOHTMHI€HTAa OOYydYalolMXcsi |
coJiepsKaHuEeM JUCLUUILIMHBL U B 1IEJIOM I10 IUCHUIUIMHE cocTaBisieT 50% ayTuTOPHBIX 3aHATHH.

MeTtoauyeckue PpeKOMEHIAIMM 10 HANMCAaHWIO, TPe0OBaHHMA K O(OPMIICHHIO
0TYETOB 110 JIa00OPATOPHBLIM padoTam



JIaGoparopHast paboTa MOJIpa3syMEBAeT CAMOCTOSTEIbHOE BBIMOJIHEHHE CTYIECHTOM
(Tpymmoi CTyIEHTOB) MPAKTUYECKUX ACHCTBUN MO ompenenéHHoil Teme, Llens BeIMoMHEHUS U
HamMcaHUs oTdera 1o JabopaTtopHo pabdore —(opMupoBaHHE Yy CTyIEHTa HABBIKOB
JOKYMEHTHPOBAHMS JCUCTBMA UM TIPEICTABICHUS COOpPaHHBIX MaTepHajIoB U (aKTOB B
COOTBETCTBHUH C TPEOOBAHUSAMHU, IPEABABISEMBIMHU K OTUETAM.

B oTtuere n0mKHBI OBITH IPEACTaBICHBI:

- Ha3BaHUE U HOMeEp JabopaTOpPHOIl paboTHI;

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

- BBeneHue (OOBSCHSETCS NPUHIUIIOB METOJA; €€ 3HAYHUMOCTb, aKTyaJbHOCTh;
yKa3bIBAIOTCSA LENb M 3aa4ydl MHHHU-HCCIEAOBAHMSA; MOTYT OBITh IEPEUYHCICHBI HEKOTOPHIC
UCTOYHUKH MH(POPMALIUN);

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

- 3aKJIFOYCHHE (KPATKHUE BBIBO/IBI);

- CHHCOK HCIIOJIb3YeMOH JHUTepaTypsl (CIUCOK O(GOPMIIIETCS CIEAYIOMIM 00pa3oM:
@.1.0. aBTopa; Ha3BaHKHE pabOTHI; MECTO U T'OJ] U3JIAHHUS).

Mpudrt: Time, 14 nr. Mexcrpounslii umaTepBan: 1,5. A63am: 1.25 (wm 1,27).
BripaBHUBaHMe TekcTa: 1o mupuHe. [lepeHoc: aBTOMaTHYECKHiA.

JlaGopaTopHble pabOTHl OLEHUBAIOTCS «3aYTEHO» M «HE 3a4TCHO» INPH YCIOBHU
BBINIOJTHEHHOM Ha 3aHATHM paboThl, OGOPMIICHHS B TETpPagu s Ja0OpaTOPHBIX paboT H
«3aIUThD) PabOTHI B BUAE OTBETOB MPETIOAABATEIIO IO CYTH M COJIEPIKAHUIO pabOTHI.

7. MOH] OLIEHOYHBIX CPEICTB

7.1. MeToabl KOHTPOJISI U OLIEHMBAHMS Pe3yJabTATOB 00yUeHUSA

ChopMHUPOBAaHHOCTh  KOMIETEHIMHA TMPH H3YYCHUH JUCHUIUIMHBI  ONPEAEIIeTCs
MNoCpeACTBOM ONLCHKU COOTBECTCTBHA OTBCTOB W/WINA  BBIIOJTHEHUS 3ajlaHHI>’I 3asABJICHHBIM
WHIMKATOpaM B paMKax MEpPONPHITHI TEKYIIero KOHTPOJSA M MPOMEKYTOUYHOW ATTECTAIlUH
(3auera).

7.2. lkajga u KpUTepUH OLIEHUBAHNUSA Pe3yJIbTATOB 00y4eHUsI

dopma NpOMEKYTOUHON aTTECTALUU: IK3AMEH.

[Ipomexyrounas arrectanusi oOydarommxcs B (opMe »5K3aMeHa MPOBOJUTCS IIO
pe3ysbTaTaM BBIIOJIHEHUs BCEX BUIOB y4yeOHOM paboThbl, MPEeIyCMOTPEHHBIX y4EOHBIM IJIAHOM
0 JaHHOW JWCUUIUIMHE, TpPU 5TOM YUHUTHIBAIOTCS PE3YJIbTaThl TEKYLIETO KOHTPOJIS
yclieBaeMoOCTH B TeueHHe ceMmecTpa. OlleHKa CTeNeHUu JOCTIKEHHsS OO0YyJarolMMHCs
IUTAHUPYEMBIX Pe3y/IbTaTOB OOYUYEHHS MO JUCIHILIMHE MTPOBOIUTCS IPENOAaBaTeaeM, BelyIluM
3aHATHSL 1O JMCHMINIMHE METOJIOM DJKCIEPTHOM oueHkH. [lo wuroraMm mnpomexyTodHOM
aTTecTallud 1O  JUCHUIUIMHE  BBICTABSIETCS ~ OLEHKA  «OTIMYHO»,  «XOPOLIO»,
«YAOBIIETBOPUTEIBHO» UIIU «HEYIOBIETBOPUTEIBHOY.

Ilxana ouenusanusn Onucanue

BrimonHeHsl Bce BUABI Y4eOHOW paOOTHI, IPEeIyCMOTPEHHBIE Y4EeOHBIM
mwiaHoM. CTyOeHT HAEeMOHCTPUPYET COOTBETCTBUE 3HAHHM, YMEHUH,
HAaBBIKOB TMPHUBEACHHBIM B Ta0JHWIAX T[OKa3aTeneil, omepupyer
MPUOOPETEHHBIMHU 3HAHUSMHU, YMEHUSIMHU, HaBbIKAMU, MPUMEHSET UX B
CUTyalusX TOBBIIICHHOW CcIOXKHOCTU. [Ipu 3TOM MOryT OBITH
JIOTYIIIEHbl HE3HAUUTEIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHUS MPHU

Omauuno




AHAIIMTUYCCKUX OIlCpalusiax, IMCPECHOCC 3HAaHUN U yMeHI/Iﬁ Ha HOBBIC,
HCCTAaHJAPTHBLIC CUTYalluH.

Xopowo

BeimonHeHBI Bce BUIBI yUeOHOH pabOTHI, IPETyCMOTPEHHbBIE YIeOHBIM
wianoM.  CTy#eHT  JAEMOHCTpPHPYET  HEMOJHOE,  MPaBHIBHOE
COOTBETCTBUE 3HAHWW, YMEHHH, HAaBHIKOB INPHBEJCHHBIM B TaOnmIax
nokaszateneif, mbo eciu Tpu  ATOM ObUIM  JONyHIeHbl 2-3
HECYII[ECTBEHHBIE OLIMOKH.

Yooenemsopumenvro

BoinmonHeHsl Bce BuAbl yueOHOM paboThI, IPeIyCMOTPEHHbIE Y4EOHBIM
maHoM. CTYJIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUN, B KOTOPOM
OCBellleHa OCHOBHasl, HanboJiee BakHAs 4acTh MaTepuaia, HO MpU 3TOM
JOTYIIEHA OJIHA 3HAYUTEJIbHASI OTMOKA UM HETOYHOCT.

Heyooenemsopumenvro

He BbimomHen oauH win  Oosee BUAOB  y4eOHOM  paloTHhI,
IPEIYCMOTPEHHbIX y4eOHbIM IutaHOM. CTyIeHT JEeMOHCTPHPYET
HETIOJTHOE COOTBETCTBHE 3HAHWN, YMEHHWH, HABBIKOB TPUBEACHHBIM B
Ta0nuuax ToOKa3zaTelel, JIOIYCKAIOTCS  3HAYMTENbHBIE  OLIMOKH,
MPOSIBIISIETCS.  OTCYTCTBHE 3HAHWW, YMEHH, HABBIKOB IO pPsay
MOKAa3aTelNiei, CTyJeHT HMCHBITHIBACT 3HAYMTENIBHBIC 3aTPYIHEHUS IPH
ONepuposaHuy 3HAHUAMU U YMEHUAMU NPU UX NepeHoce HA HOble
cumyayuu.

7.3. OueHo4HBIE CPEACTBA

7.3.1. Texkymmii KOHTPOJIb

Tema: CoiictBa pepmenToB. [lonyueHne pepMEeHTHBIX IPENAPATOB.

BOl'lpOC 1. CDepMCHTaMI/I HAa3bIBAIOTCS OMOJIOTHYECKUE COCIMHCHUSI, COCTOSIINE U3.

A) HEOpTaHWYECKUX COCTUHCHHIA;

b) npocTeix 0enkoB;
B) cnoxxHbBIX O€TKOB;
I') yrneBooB;

J1) munuaoB.

Bonpoc 2. Hanbosnee mmpokoe npuMeHeHNE U MOTyYeHHEe IPOMBIIIJICHHBIM CIOcO00M

HOJYYHIIU (PEPMEHTHI:
A) OKCHIIOpETyKTa3bl
b) Tpancdepass

B) runponassi

') nua3sl

) uzomepassbl.

Bonpoc 3. CrangapTHas eIMHUIIA aKTUBHOCTH (€ WK U) 3TO KOJIMYECTBO (hepMeHTa, KOTOpOe

KaTaJlu3upyerT:

A) npeBpaienre 1 MKMoJIst cyOCcTpaTa B CEKyHy IPU CTaHJIAPTHBIX YCIOBUSX
b) mpeBpamenne 1 Mkmoris cyoctpara 3a 1 MUH TIpH CTaHIAPTHBIX YCIOBUSX




agrwdE

B) mpespamenne 1 Mkmors cydbcTpara B CEKyH Iy TIPH JIFOOBIX YCITOBHSIX
') mpeBparenue 1 Mr cyGcTpaTa B CeKyH/y U CTaHJAPTHBIX YCIOBHSAX;

Bonpoc 4. ®epMeHTHI, TOTYyYEHHbIE TOBEPXHOCTHBIM TBEPA0(}a3HBIM CIOCOOOM, UMEIOT

WHJICKC:
A)TI'x
b) Cx
B) Tx
I IIx
) Ax.

Bonpoc 5. ®epMeHTHI, TOTYYEHHBIE TTTyOUHHBIM XKUAKO(A3HBIM CIOCOOOM, UMEIOT WHAEKC:

A)I'x
b) Cx
B) Tx
I IIx
M) x

Bonpoc 6. ConoctaBbTe, K KaKoW IpyIie ruaposia3 OTHOCAT PEPMEHTHI, THIPOJIU3YIOIIHE:

benku

ITonucaxapun Kkpaxmai
JIntmael

ITexTrHBI

CrnoxHble 3¢pupbl

BapuaHmbl omeema.

A)1-b;2-A;3-T;4-
b)2-b; 1-A;3-T1;4-
B)1-b;2-A;3-T;5-
N3-b62-A;1-T;4-

ik
I

ik
A

b

5
5_
4
5

A) amunassl,
b) nporennassl
B) acrepasbl
I') nunassr

J1) meKTUHA3HI.

Bomnpoc 7. ConocraBbTe, Kakue MPOIYIEHTHI CHHTE3UPYIOT (EPMEHTHI:

1.Bacillus subtilis

2, Aspergillus oryzae
3. Fusarium oxysporum
4. Trichoderma viride.
5. Klebsiella  sp.
BapI/IaHTBI OTBCTA.

A)3-b;2-A;1-T1;,4-T;5- 11
b)1-b;2-A;3-T;4-1;5-]1.

B)I-b;2-A;5-T;4-1;3-]1

A) amunopusuH
b) npotocyOTunun
B) mnekrunHa3sa,
I') uennoBupuauH
1) mnymionasa,

Bonpoc 8. Ykaxure, kKakuM criocoOoM NoJyqdaroT (epMEHTHI ¢ HOMEHKIIATYPOU:

1. depmenTHsIit npenapar 113

A) MOBEpXHOCTHBIM TBEPI0(A3HBIM ¢ HU3KOI
CTENEHbIO OYMCTKHU




2. ¢pepmenTHbIi npenapat ['20x B) rinyOMHHBIM ¢ BBICOKOH CTENEHBIO OYHCTKU

3. pepmentnbiii penapar [120x B) nmoBepxHOCTHBIM TBEpA0(a3HBIM C
BBICOKOM CTEIEHbIO OYUCTKHU

BapuaHnTs! 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 IpOAYLUEHTHl CHHTE3UPYIOT (EPMEHTHI U KAKUM CIIOCOO0M:

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

2. amunopusud I13x b) nosepxuoctHbIM criocobom u3 Aspergillus
Oryzae ¢ HU3KO# CTENEHBI0 OUMCTKH

3. nemnoBupuaun I' 3x B) riy6unnbiM ciocobom u3 Trichoderma
Vviride ¢ HU3KOM CTENEHBIO OUUCTKH

BapuaHntb! 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 (HepPMEHTOB — 3TO MPOIIECC:

A) npukperuieHus pepMEeHTOB K MOBEPXHOCTU MPUPOJIHBIX U CUHTETUYECKHX MaTEpHaIOB
b) npukperieHus K KJIeTOYHON CTeHKE MPOIYIIEHTa

B) BKITIOUEHME UX B TOTUMEPHBIE MaTEePHAIIBI

J1) BKJIFOUEHUS WX B MOJIBIE BOJIOKHA K MEMOpPaHHBIE KaTCYJIbl

E) monepeunast xumudeckasi CIIuBKa.

Bonpoc 11. Ykaxure chepbl npruMeHEeHUsI UMMOOMIN30BaHHbBIX (DEPMEHTOB:
A) TOHKMI OpraHUYECKH CUHTE3 U peoOpa3oBaHUE SHEPTUN

b) ¢pepmenTHas aHanuTHKA

B) npou3BoACTBO NEPBUYHBIX METAOOIUTOB

I') KoHBEpCHsI paCTUTEIBHOTO CHIPHS;

/1) coznanue 1eKapCTBEHHBIX NIPENApaToB.

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

A) u3Bnedenre (EpMEHTOB U3 PACTUTEIbHBIX TKaHEH

b) u3Bneuenue pepMeHTOB U3 )KUBOTHBIX TKAHEH;

B) xoHCTpyHpoBaHHe OMOOPraHMYECKUX KAaTalIW3aTOPOB € 33aHHBIMU CBOWCTBAMH Ha OCHOBE
AHTUTEI

') coznanue crucreM MMMOOMIM30BaHHBIX (PEPMEHTOB HAa HOCUTEISX.

Bonpoc 13. YkaxuTe npernMyiecTBa MUKPOOHOJIOTHIECKOTO CHHTE3a (PEpPMEHTOB



A) 6oraTcTBO aCCOPTUMEHTA (PEPMEHTOB, CHHTE3UPYEMBIX MUKPOOPTaHU3MaMHU,

B) BO3MOXKHOCTB yrpaBiieHUsI MUKPOOHOJIOTHYECKUM CUHTE30M (DEPMEHTOB;

B) BBICOKHE CKOPOCTH Pa3MHOKEHUSI MUKPOOPTaHIU3MOB;

') BO3MOKHOCTB MOJTy4aTh HECTEPHIIHBIM CIIOCOOOM;

J1) BO3MO>KHOCTb UCTIOJIB30BAHMS PA3IMUHBIX U JJOCTYITHBIX U HEJIOPOTUX CYOCTPATOB.

Bonpoc 14. Ykaxure, B KaKuX yCIOBUSAX CUHTE3UPYIOTCS HHAYLHOETbHbIE (PEPMEHTHI:
A) U3MeHEeHHs YCIOBHA (hepMeHTauN

b) neiicTBHs Ha KJIETKY B COCTOSIHUM ITOKOSI

B) xynpTHBHpOBaHKE Ha CyOCTpaTe, KOTOPBIM KaTanu3upyeT pepMeHT

I') neificTBust HA reHETUYECKUH ammnapar IpoAyLleHTa MyTareHaMu

Bonpoc 15. Kakumu cnoco0amu Ky/IbTHBUPOBAaHUS MPOJYLEHTOB MOIYy4at0T (EepMEHTHI B
OMOTEXHOJIOIMYECKUX Ipolieccax:

A) TOBEpXHOCTHBIM TBEPIO(a3HBIM

b) moBepXHOCTHBIM KUAKO(DA3HBIM

B) rnyOuHHBIM, KHIKODa3HBIM

') razodazubiM.

Bonpoc 16. Bei6epute Heo0X0aUMBbIE ONEpALUU IPU MTOJTyYECHUH (PEPMEHTOB C BBICOKOM
CTETEHBI0 OYMCTKU INTyOMHHBIM KUAKO(DA3HBIM CLIOCOOOM:

A) pepmeHTaIMs 10 aBTOIM3A MPOIYLIEHTA U BbIXOa (hepMeHTa B KYIbTYPaJIbHYIO Cpeay
b) noaroroBka noceBHOro Marepuana

B) dbepmenTanus 10 HakorieHUs: OnoMacchbl

I') ornenenne 6uoMaccel OT KyJIbTypaIbHOM KUJIKOCTH

M) sxctpakuus pepMeHTa u3 6MoMaccel yibTpapuibTpauei.

Bonpoc 17. AKTUBHBIN HEHTP KaTaATUTUYECKOTO aHTUTENA, KOMIUIEMEHTApHbIN crienupruIecKoit
4acTU AaHTUT€HA, Ha3bIBACTCS:

A) npocreTnyeckoi rpynnon

b) BoaHO# 060104KOH

B) munennon

I') rantenom

Bomnpoc 18. Ykaxure, 3 Kakux IByX OCHOBHBIX YaCTEH COCTOUT AaHTUI'€H, UCIOJIb3YEMBIHN IS
MOJTYYEHUS KaTATUTUYECKOTO aHTUTEIIA

A) pubozuma

B) BEIKOMOTIEKYIIIPHOTO HOCUTENS Oenka

B) HU3KOMOEKYIAPHOTO ranTeHa-aHTUT€HA

I') BogHO# 0005109KH

Bonpoc 19. Ykaxxute 0CHOBHBIC HEJJOCTATKH MaTEPUATIOB-HOCUTENEH I UMMOOMITN3aIluN
dbepmMeHTOB

A)_OCTYIHOCTH

b)_nomudyHKIIMOHAIBHOCTH

B)_ruapodunsHOCTh



I') GuonerpaaupyeMocCThb
J1) mocTaTouHO BBICOKASI CTOUMOCTb.

Bonpoc 20. ImmoOmmm3anust epMeHTOB — 3TO TpoIiece:

A)_npukperuieHus: GepMEHTOB K TOBEPXHOCTH MPUPOJHBIX U CHHTETHYECKUX MaTepPHAaJIOB;
b)_npukperenus pepMeHTa K KJIETOYHON CTEHKE MPOIYLIEHTa

B) BkitoueHNe X B OJUMEPHbIE MaTEPHAIIbI

') BkitoueHue epMeHTa B MOJIbIe BOJIOKHA M MEMOPaHHbIE KAICYJIbl

/1) monepeynast XuMudeckasi CIIMBKa MEeXAY (PEPMEHTOM U HOCUTEJIEM.

Bomnpoc 21. YkaxuTe, KaKUMU TOJIE3HBIMH CBOMCTBaAMU JOJKHBI 00J1a/1aTh MaTEpUaIb JJIs
UMMOOUTN3aIuU (EPMEHTOB:

A) HaNIM9Ke (PyHKIMOHAIBHBIX TPYI JIJIS 00pa30BaHUS KOBAJICHTHOW CBS3H MEXIY HOCHUTEIEM
U (hepMEeHTOM

b) ciocoOHOCTHIO HOCUTENS IETKO AKTUBUPOBATHCS

B) 3HaunTenbHON THAPOPUILHOCTHIO

') He3HAYUTENBHOM THAPOPHUIBHOCTHIO

1) runpodoOGHOCTHIO.

Bonpoc 22. MunyuuOenbHble U penpeccuOenbHble PepMEHThI TaKUe, KOTOPbIE CUHTE3UPYIOTCS
KJIETKaMU B pe3yjbTarTe:

A) M3MeHeHus yclIoBUl (hepMeHTalNuu;

b)_nelicTBus Ha KJIETKY B COCTOSIHUM MOKOS;

B) kynbTHBHpOBaHUS KJIETOK B IPUCYTCTBUU ClIeLU(UIECKOro cyOcTpaTa;

I') BcTpanBaHue B T€éHOM KJIETOK IPO/YyLIEHTa T€HOB, 1eTEPMUHHUPYIOUINX (DePMEHTHI

Bonpoc 23. K Ouonornyeckum katanuzaropam-(pepMeHTaM OTHOCAT:
A)_omuronykneoruisl JJHK

b) pubo3umel

B)_sH31MBI

') ab3umbI

Bonpoc 24. Ykaxure, B Kakux 007acTAX HCIOJIb3YIOT pUOO3UMBI KaK BEICOKOd(DPEKTUBHbIE
JIEKapCTBEHHBIE MPENapaThl

A)_reHHoii Tepanuu

b) tepanuu Ko>xHbIX 3a0051€BaHUI

B)_tepanuu nHpeKkInOHHBIX 3a001eBaHMI

') neneBoit JOocTaBKE JIEKAPCTBEHHBIX MPENapaToB

Bonpoc 25. YkaxuTte npudrHbl HedPPEKTUBHOCTH UMMOOUITN30BAaHHBIX ()EPMEHTOB MPHU UX
MPUMEHEHUU B OMOTEXHOJIOTHUECKUX MPOIleccax:

A)_HU3Kas onepalMoHHasi CTaOMIIBHOCTb;

b) orpannuenue cBOOO b1 IBHKCHHS MOJICKYIT,

B)_criocoOHOCTB KaTanu3upoBaTh TOJIBKO OJIHY PEAKITHIO;

') BO3MOXHOCTB yOTpeOIeHHsI TUITh TeX (PEpPMEHTOB, KOTOPBIC HE TPEOYIOT pereHepaluu
Ko(akTopoB



J1) HeMOATOBEYHOCTb.

Bonpoc 26. Ykaxxute (hepMEeHTaTUBHbIE PEAKIIUU, OCYIIECTBIsIEMbIE pUOO3UMaMH
A) pectpuxnus PHK

b)_cmmBka PHK

B) perumkanus JJHK

I') cuHTE3 MOJUTIeTITUTHOM TIeTTH

Bomnpoc 27. Ykaxute, Kakiue H3MEHEHHsI IIPOUCXOIAT TPH KMMOOHITH3aIK (PePMEHTOB
A)_cybcTpaTHO# crienn(pUIHOCTH

b) karanuTuueckux cBONWCTB

B) ycroitunBoctu

') 3aBUCHMOCTH aKTUBHOCTHU OT IapAMETPOB CPEJIbI

Bonpoc 28. Ykaxurte, Kakue 00beKTbl HE OTHOCAT K OMOJIOTHUECKUM KaTaJau3aTopaM-
dbepmeHTaM:

A) monexynsl JJHK

b) sH3uMBI

B) pubo3umbl

') ab3uMmbL.

Bonpoc 29. Ykaxure, Kakue OCHOBHbIE METOAbI MMMOOMIN3ALUU (PEPMEHTOB OTHOCATCS K
bu3nvecKuM:

A) ancopOuus GpepmeHTa ¢ 00pa3oBaHNEM KOBAJEHTHOW CBS3U C HOCUTEIEM

b) BxiroueHue B mOpbl MOMEPEYHOCIIUTOTO TeJIs

B) BkitoueHue B MOJTYMPOHUIIAEMBIE CTPYKTYPbI

I') BkitoueHue B 1ByX(a3Hble CUCTEMBI

M) ancopOunu Ha HEPACTBOPUMOM HOCHUTETIE.

Bonpoc 30. Ykaxure, kakue MeTO/Ibl UMMOOWIN3alUU (PEPMEHTOB OTHOCSTCS K XUMUUYECKUM
A)_ancopOuus pepMeHTa Ha HOCUTEINE

b) BiroueHue B mOopbl MOMEPEYHOCILIUTOTO TeJIs

B) BKiIIOUEHHE B OTYIIPOHUIIAEMBIE CTPYKTYPbI

') BKiIIOUEHHE B IBYX(pa3HbIE CUCTEMBI

/1) o6pazoBaHue KOBAJIEHTHOM CBSI3U MEKy BCTaBKOW, HOCUTEIEM U (DEPMEHTOM.

Bonpoc 31. CoxpaneHre KaTaIUTUUECKOW aKTUBHOCTH 3UMa30i, COpPOUPOBAHHOM HA yTIIE,
YCTaHOBHII:

A) Yorcon B 1953 1.

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

B) N.1. MeunukoB B 1907 1.

I') x. Henbcon u E. I'pucppun B 1916 1.

K104 k TeCTOBBIM 3aIaHUSIM
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Ne Bonpoca | 1 2 3 4 10

Otser B B b I A A b B b A, B,




OTtBeT

E
No Bompoca | 11 12 |13 14 15 16 17 18 19 20
A,Bb, |B,T|AB, |ALB |A,B |B B, |T b,B |B, |A, B,
I, B, I LA L, I,

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

OTtBeT

AT, BT |bB, |A B,I' |A,b, |B,I' |A

No Bompoca | 31

OTtBeT

7.3.2. IlpoMekyTOYHASE aTTeCTAIUSA

N

©wooNo

11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

24,
25.
26.
27.
28.

CX0ICTBO M OTIINYKME OMOJIOIMUECKUX KaTaau3aTOPOB OT XMMUYECKHX.
Xummueckas npupoaa Gpepmerto. CTpykTypa pepMeHTOB.
HctouyHukn (GEepMEHTOB B IPOMBIIUIEHHOCTH: pacTUTENbHbIE (EpMEHTHbIE
npanapatbl. @epMEHTHI )KUBOTHOT'O IIPOUCXOKICHUS
Ponb koepMEHTOB U NMPOCTETUUECKUX IPYMI B OHMOKaTaigu3e. Y4acTue METalIOB B
(epMEeHTaTUBHBIX MPOIIECCAX.

Henatypanus Oenka. B uem 3akimouaercs, kakue (akTopbl BIUSIOT Ha Ipoliecc
JieHaTypalyu U peHaTypauuu GepMeHTa.
[TpokapHuOTHI-POSYLIEHTHI IPOTEOIUTHIECKUX (PEPMEHTOB.

MunenuanpHble rpuObI-IIPOAYLEHTHI (PEPMEHTHBIX IIPENapaToOB.

HcTouHukH (epMEHTOB AJIs TEHETHUECKOH HHKEHEPUH.

KoHcTuTyTHBHBIE U HHAYIIOETbHBIE (EPMEHTHI.

Perynsuus akTuBHOCTH (epMeHTa (MHTHOUTOPHI, akTUBaTophl). Crienuduueckue u
Hecneunpuyeckrue HHruHOUTOPHI

CriocoOblI perysisinuu CKOpOCTH (PepMEHTATUBHBIX peaKLnii

Enununsl gepMeHTaTUBHOM aKTUBHOCTH, MEXIYHApOJHbIE €IUHHIBI. Y IelbHas
aKTUBHOCTh (epmeHTa. CTaHAapTHbIE YCIOBUS H3MEPEHUS (EpPMEHTATUBHON
aKTUBHOCTH.
[Tpunuuns! knaccupukauuu pepmenton. Knaccol pepmeHTOB

Oxcnpopenykrasbl. OCyIeCTBIIIEMbIE PEAKIIVH, TPUMEPBI.
I'unponasel. OcyliecTBisieMble PeaKuu, IPUMEPHI.
Tpancdepasbl. OcyiiecTBiseMble peakiiu, IPUMEpHI.

JInazsl. OcymiecTBiasieMbIE PEAKIIUH, IPUMEPHI.

N3omepasbl. OcyliecTBiIIEMbIE PEAKIIMH, TPUMEPBI.

JIuraszel. OcyliecTBiIsIEMbIE pEAKIIUN, TPUMEPHI.

OKCTPEMO3UMBI: IPOAYLEHTHl U HCTOYHHUKH UX MOJY4YE€HHUS. TEepMO3UMBI.

VYcnosus paboTsl (pepMeHTOB. 3aBUCHMOCTh aKTUBHOCTH (pepmeHTa oT pH.

MeToasl TPOMBIIIIEHHOTO MOMyYeHHs] (EpPMEHTOB MOBEPXHOCTHBIM CIIOCOOOM.
Homenknarypa npenapatos.
Metoasl OYMCTKH (DEPMEHTHBIX NpPEnapaTroB , CHHTE3HUPYEMbIX MOBEPXHOCTHBIM
CIoco0OM KYyJIbTUBUPOBAHMUS.

Mertoasl nonaydeHus GepMeHTOB IITyOMHHBIM CIIOCOOOM KYJIbTUBHUPOBAHUS.

DKCTpalesuIoNIIpHbIE U MHTPALSIUTIONISIPHBIE (PEPMEHTHI

Crabunu3zanus GepMeHTOB B OMOTEXHOJOTHYECKHX CHCTEMax

TexHonornyeckas cxema MoJy4eHHs] OUUIICHHBIX ()ePMEHTHBIX NTPENapaToB.
MMMOOUTU30BaHHbIE KIETKH MHKPOOPraHu3MOB. OCHOBHBIC MPHHLUIBI JACHCTBUS

UMMOOUITN30BAHHBIX KIIETOUYHBIX OMOKATAIN3aTOPOB.



