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1. Heaun, 3a7a4um ¥ IJIaHUpPyeMble pPe3yJbTaThl 00y4eHH s N0 JUCUMUILIMHE

@epMeHTHl HAILIM HIMPOKOE TMPUMEHEHHWE B MPOMBIIUICHHOCTH, HalpuMep, B
XJIeOONeueHNH, MUBOBAPEHUM, BUHOJCINHU, CHIPOBAPEHUHM, B KOXXEBEHHOM M MEXOBOM
IPOU3BOJICTBE, B OMO(apMaIieBTHIECKOM MPOM3BOACTBE. B mociennue roapl GepMeHTh Hadaln
BBITECHATH TPAJUIMOHHBIE XMMUYECKUE KaTaTH3aTOPhl U3 TOHKOM XUMHYECKOH MHIYCTPHH, T1Ie
OHH YCHENIHO HCIIONB3YIOTCS B PEAKIMSIX OKHCICHHS, BOCCTAHOBIICHHSA, IE3aMHUHHPOBAHMS,
NeKapOOKCHIIMPOBAHUS, JCTHIPATAIINH, KOHACHCAMH U T. 7. DepMeHThl HaxomsT Bce Oolee
IIAPOKOE TNPUMEHEHHE B MEOUIIMHE W MHKpoaHanmm3e. [IepCreKTHBHBIM  SBISETCS
UCTIOJIb30BaHUe (PEPMEHTOB IS TepepabOTKH MPOMBIIIICHHBIX OTXOOB, & TAKXKe JUIsl CO3IaHHS
OMOdIIEKTPOXUMHUYECKUX IpeoOpa3oBaresneil sHepruu. B Hacrosimee BpeMsi CIOXXHO Ha3BaTh
chepy AEATENbHOCTH 4YeJIOBeKa, B KOTOPOH OBl MPSIMO MM KOCBEHHO HE HCMOJIb30BAJIHChH
(hepMeHTHI.

IIpou3BoacTBO (hepMEHTHBIX MpPENapaToB - 3TO OYEHb AakKTyaJlbHOE HaIpaBJICHUE
OMOTEXHOJIOTHH, B KOTOPOM yJauyHO COUYETAIOTCSI CaMble COBPEMEHHBIE JJOCTHXECHUSI OMOXUMHH,
MOJIEKYJISIPHOM OMOJIOTHH, SH3UMOJIOTHH M XUMUYECKOW TEXHOJIOTHH.

Lensamu ocBoeHUsT AUCHUIUTMHBI « T€XHOIOTHS EPMEHTHBIX MPETIAPATOBY SBISIFOTCS:

- OCBOGHHE CTYACHTAaMH OCHOBHBIX TNPUHIMIIOB M TEOPETHYECKUX IIOJIOKEHUH, Ha
KOTOPBIX OCHOBAaHA TEXHOJIOTHs (DEPMEHTHBIX MIPENapaToB;

- (opMupoBaHME Yy CTYAEHTOB IIOHUMaHHUA OCOOEHHOCTEH OHOTEXHOJIOIMYECKHX
IPOLIECCOB MTPOU3BOICTBA (PEPMEHTOB,;

- YCBOGHHE OCHOB KOHCTPYHPOBAHHS U MOCIIEIYIOIIEr0 HCIOIb30BaHUs B
OMOTEXHOJIOTHH TEXHOJIOTHYECKUX JIMHUH MPON3BOICTBA (EPMEHTOB.

3amagamMu Kypca sIBJISIOTCS:

- IO3HAKOMUTbH CTYAEHTOB C MIPEIMETOM,

- OIpEeNeNUTh MECTO MPOU3BOJCTBA (EPMEHTOB B DSy MPUOPUTETHBIX HalpaBICHUMH
OMOTEXHOJIOTHY;

- yrayOuTh NOHUMaHHE (PU3MKO-XMMHUYECKUX U OMOXMMHUYECKHX 3aKOHOMEPHOCTEH,
KOTOPBIE HCIIONB3YIOTCS MIPH Pa3pabOTKe TEXHOJIOTHH MPOU3BOACTBA (PEPMEHTOB;

- Pa3BUTh BUCHHUE MEPCIIEKTUB MPAKTUIECKOTO UCTIONB30BAHUS JOCTHKCHUI B
00J1acTH MPOU3BOACTBA (PEPMEHTOB;

- MOJTrOTOBUTH CTYJIEHTA K JEATEIBHOCTH B COOTBETCTBUHU C KBaIM(PUKALMOHHOM
XapaKTepUCTUKOH 110 HANIPABIECHHIO TOATOTOBKH.

OOyuenne no mucuuiuinHe «TexHomorust (epMEeHTHBIX MpEnapaToB) HAIpPaBICHO Ha
(dopmupoBaHUe Yy 00yUarOMUXCS CIETYIONIIX KOMITETCHIINNA:

Koa n HaumMeHoBaHue NuankaTopbl J0CTHKEHUS] KOMIIETEHIMH
KOMIIETeHIHI

[1K-1. Cnocoben HIIK-1.1. '0TOB K CONOCTaBUTENBHOMY AHAIU3Y MOIY4aeMbIX
MIPOBOJIUTH MMaTEHTHBIE IPOAYKTOB, IPOAYLEHTOB U 00BEKTOB TEXHUKHU C
UCCIIEIOBaHMS U OXpaHseMbIMU 00bEKTaMH ITPOMBIIIUIEHHONH COOCTBEHHOCTH;
OTIpeNeNATh 3HAET METO/Ibl ONPE/IEIICHUsI MATEHTHON YUCTOTHI 00bEKTa
XapaKTEPUCTUKHN TEXHUKU ¥ TEXHOJIOTUH; IPABOBbIE OCHOBBI OXPaHbl 00BEKTOB
MPOAYKLUHU HCCJIEIOBAHMSI C SKOHOMHUYECKOM OLIEHKOH /17151 UCTIOIb30BaHUS

00BEKTOB MPOMBIIIUIEHHON COOCTBEHHOCTH

UIIK-1.2. YMeeT 000CHOBBIBATH MEPHI 110 0OECTIICUECHHUTIO
MAaTEHTHON YMCTOThI 00BbEKTa TCXHUKH; 000CHOBBIBATH
MEpBI 10 OECTIPETITCTBEHHOMY NMPOU3BOJICTBY U
peanu3anuu 00bEKTOB TEXHUKU B CTPaHE U 3a pyOeKoM;
OIICHUBATH MAaTEHTOCIIOCOOHOCTh BHOBH CO3/JTAHHBIX
TEXHUYECKUX U XYA0KECTBEHHO-KOHCTPYKTOPCKUX
pewenunii; Mcnonp30BaTh METOAbI aHAJIM3a IPUMEHUMOCTH B
00BEKTE UCCIIEOBAHNUN N3BECTHBIX 00BEKTOB
MPOMBIIIUICHHON (MHTEIIEKTYalIbHON) COOCTBEHHOCTH;
OmnpenensTh MoKa3aTeau TEXHUIECKOTO YPOBHS 00BEKTa
TEXHUKU

NIIK-1.3. Brageer HaBbIKaMH ONPEICTICHUS 3a/1a4 MaTEeHTHBIX
HCCIICIOBAHUM, BUAOB UCCIIEAOBAHUM U METOJIOB UX




IPOBEJCHUS U pa3pabOTKy 3a/laHusl HA POBEACHNE
NaTEHTHBIX UCCIIEI0BAHMI; TOUCKA U 0TOOpA MATEHTHOH U
I[pyI‘OfI JOKYMCHTAlIUU B COOTBETCTBUU C YTBCPIKIACHHBIM
pEeriaMeHTOM M O(OpMIICHHE OTUYETA O ITOUCKE;
CUCTEMaTH3alMsl U aHAIU3 0OTOOpaHHON JOKYMEHTAIHH;
000CHOBaHHUs pPeLIeHNH 3a1a4 Ha OCHOBE MAaTEHTHBIX
UCCJIEIOBaHM; 000CHOBaHMS MPEAJIOKEHNHN IO JaJIbHEN e
NEeSITeIbHOCTH X03AUCTBYIOLIETO CyOBEKTa, OCYIIECTBICHHS
MOJIFOTOBKH BBIBOJIOB M PEKOMEHAALNN; 0(POPMIICHHUS
pe3yJabTaTOB UCCIIEIOBAHUN B BUJE OTYETA O NTATEHTHBIX
HUCCIICAOBAHUAX.

I1K-7. Cnocoben
paspabaThiBaTh U
MOIU(UITPOBATH
CYIIECTBYIOIINE
OMOTEXHOJIOTMYECKHE
npoueccel noiny4yenus bAB,
pa3pabaTbIBaTh
MIPEJUIOKEHHSI 10
ONITUMU3AINH
OMOTEXHOJIOTHUECKHUX
IIPOLIECCOB U YIPaBJICHUIO
BBIITYCKOM
OHMOTEXHOJIOTMYECKO
MIPOAYKIIUU

UIIK-7.1. 3naeT MeTObl TEHHON MHXEHEPUH KJIETOK JIJIsi
MOJIyYEHUs! IPOAYLIEHTOB, TEXHOJIOTHIO NoiayuyeHus: bAB;
9KOHOMMKY U YNIpaBJICHHUE B OpraHU3allui; HOpMaTUBHbIE
IIPABOBbIE aKThI B 00JaCTH OMOTEXHOJIOTHYECKOTO
IIPOM3BOJICTBA; HOPMBI PACX0/1A CHIPbS U MATEPHAJIOB B
00acTi GMOTEXHOJIOTHYECKOI0 ITPOU3BO/ICTBA

NIIK-7.2. YMeeT npoBOAUTH CKPUHUHT IITAMMOB
MHUKpPOOPraHU3MOB - poaylieHToB BAB; nucnons3oBaTh
METO/Ibl FEHHON MH)KEHEPHHU IIPH MOIYYEHUH HOBBIX
MUKPOOPraHU3MOB; pa3padaThIBATh MPEJIOKEHHS 110
ONTUMM3AIMU HanloJiee 3HAYUMBIX [TapaMeTPOB
OMOTEXHOJIOIMYECKHUX MPOIIECCOB

UIIK-7.3. BnageeT HaBbIKaMU MTPOBEACHUS KOMILIEKCa
MEPONPUSITUNA 110 BHEIPEHHIO B IPOU3BOICTBO
OMOTEXHOJIOIMYECKUX MPOTYKTOB HOBBIX IITAMMOB
MHUKPOOPraHU3MOB-IIPOAYLIEHTOB; METOIAMU ONTUMU3ALINH
napaMeTpoB OMOTEXHOJIOTHUECKOT0 Mpolecca NOTyYeHUs
BAB; npoBeseHNs ONBITHO-ITPOMBIIIJIEHHON 0TPabOTKU
TEXHOJIOTUH U MacIITaOupOBaHUs IIPOLIECCOB
OMOTEXHOJIOIMYECKOT0 IPOU3BOACTBA; pa3paboTKu
IPEUI0AKEHUH 110 ONITUMU3ALUN PACX0/1a ChIPbsl, MATEPHAIIOB
npu u3rorosieHnu bAB

2. MecTO JUCHHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

JlucuuiiuHa OTHOCUTCS K YacTd, OPMHUPYEMOM ydacTHUKAMU 00pa30BaTEIbHBIX
oTHommeHuH, 611oka b1 Juctunmuael (Momgyn).
Kypc «Texnonmorus ¢hepMEHTHBIX MpenapaTroB» JOTHUYECKH U METOJWYECKU CBSI3aH

APpyruMu JUCHUIIIIMHAMU:

- «MeTonomnorust pa3pabOTKH MPOMBITIICHHBIX OMOTEXHOIOTHI,

- «MeToabl UCClIEAOBAaHUI B OMOTEXHOIOTHI;

- «MTa(dOpMaITMOHHBIE TEXHOJIIOTUN B OMOTEXHOJIOTHH U OHOMHKEHEPUID;
- «broxonBepcus u Onokatau3 B OMOTEXHOJIOTHYECKUX MPOIIECCaXy,;

- «@apmarieBTU4YeCKass OMOTEXHOIOTHDY;

- «OkcTpeModuIbHBIE POPMBI MUKPOOPTAaHH3MOB B OMOTEXHOJIOTMYECKHX TPOLIECCAX).

Ceenenusi, u3naraemble B Kypce «TexHOMOTHs (epMEHTHBIX MpenapaToB)» SBISIOTCS
3aBEPINAIOIIMMU U HEOOXOAUMBI B IPAKTUYECKOM JEATEIIbHOCTH BBITYCKHUKA TOCIE OKOHYAHHS
BVY3a.



I[J'IH YCBOCHHUA KypCa CTYACHTHI JOJIKHBI OBITH 3HAKOMEI C OCHOBAMU MI/IKpO6I/IOJ'IOFI/II/I,
6I/IOT6XHOJIOFI/II/I, 9H3UMOJIOTUH, OCHOBHBIMHU IMPOMBINIJICHHBIMU 6I/IOTCXHOJIOFI/ISIMI/I, OCHOBaMH
IMPOCKTUPOBAHUA TCXHOJIOTHUUICCKUX JIMHAN 1 pa3pa60TKH TEXHUYECKOU JAOKYMCHTAIUU.

3. CTpykTrypa u coaep:KaHue JUCHUIIITHHbI
OO6mas TpyJ0€MKOCTh JUCIUIUIMHBI COCTABIISIET 2 3a4€THBIE eAMHUITBI (72 yaca).

3.1. Buabl yueOHoii paboThl H TPYAOEMKOCTh

Ne . Koim4ecTBo CemecTpbl
Bupa yueOHoii padoThi
n/n 4aCOB 1 -
1 | AyautopHble 3aHSATHS 32 32 -
B Tom guce:

1.1 | Jlexuuu 16 16 -
1.2 | CemuHapCKUe/MPAKTUIECKUE 3AHATHS - - -
1.3 | JlJabopaTopHbIe 3aHATHS 16 16 -
2 | CamocTosiTesbHast paboTa 40 40 -
3 | llpome:xxyTOUHasl aTTeCTALMA -
HK3aMEH -
Hroro 72 72 -

3.2. Temaruyeckuii NJIaH W3y4eHHsl TUCHUTITHHBI

TpynoemkocTb, yac
AyauropHasi pabora | ¥
22 |2 Z
Ne Pa3nesibl/TeMbl o 2 2 w | B w s &
= S 098 = | &= E o
n/n AUCHUILIHHBI Y = & o= = 3 =
2 5 SEEZ |88 |g=
o X o =
= 5337 |¢g° =
O E = 6
1. | Pa3nen 1. depmenTrl. DepMeEHTHBIE 12 2 2 8
npenapatsl. O01Ke BONPOCHL.
2. | Paznmen 2. OcHOBBI pa3paboTKu 16 4 4 8
TEXHOJIOTUH (PEPMEHTHBIX MpenapaToB
3. Paznen 3. O6opynoBanue asns 16 4 4 8
IPOU3BOJICTBA (PEPMEHTOB
4. | Paznen 4. Craaus KyJIbTUBUPOBAHUS 16 4 4 8
IpU IPOU3BOJCTBE (DEPMEHTHBIX
Ipenaparos
5. | Pa3gen 5. I[Ipumenenue hepMeHTHBIX 12 2 2 8
HpenaparoB
Hroro 72 16 16 40

3.3. Copep:xaHue IUCHUIINHBI

Pa3nen 1. ®epmentsl. @epmeHTHBIE NpenapaTbl. O01He BOIPOCHI.

CtpykTypa, CBOWCTBA W MEXaHWU3M JEHCTBHS (epMeHTOB. CXOICTBO H OTIHYHUE
OMOJIOTMYECKHUX KaTaJlu3aTOPOB OT XMMHUYecKHX. [IpemmyIiecTBa M HeIOCTaTKU OMOKaTain3a
IPU €ro HCIOJIb30BAHUM B TEXHOJOTMYecKuX mporeccax. OCOOEHHOCTH OMOKAaTaTUTHUECKUX
nporneccoB. Knaccudukanus u HOMeHKIaTypa (epMeHTOB. PacTeHusi, >KUBOTHBIE TKaHU W
MHUKPOOPTaHU3MBI KaK UCTOYHUKH (epMeHTOB. Kitaccudukanms GpepMeHTHBIX MPerapaToB.

Pa3nes 2. OcHOBBI pa3padoTKH TeXHOJIOTHH (pepPMEHTHBIX PenapaToB
Mukpoopranu3Msl sl POU3BoIcTBa (pepMeHTHBIX mpenapaToB: Aspergillus, Rhizopus.




Penicillium, Alternaria, Trichoderma, Fusarium wu npyrue, Oaktepum poxa Bacillus u
aKTUHOMHIIETHL. TpeOoBanust K mnpoxayuneHty. Celpbe a1 TPOM3BOACTBA  (PEPMEHTOB.
XapakTepucTHKa TPOAYKIHMH, ChIpbs M monyhabpukaroB. OCHOBHOE CHIpbE Ui CTaIud
KyJIbTUBUPOBaHUA. BbIOOp CBHIpbsi B 3aBUCUMOCTH OT MPOU3BOAMMOTO (epmeHTa. Chipbe A
CTaZM{ BBIICIEHHUS M TOJIy4YeHUs roToBod (opmbl mpenapata. OCHOBHBIE TEXHOJOTHYECKHE
JTambl  NPOM3BOJACTBA  MHKPOOHBIX  ()epMEHTHBIX mpemnapaTtoB. PaspaGoTrka  craguu
KyJbTHBUpPOBaHUS. Pa3zpaboTka cTaguM TNONMyYeHHS KOHLEHTPUPOBAHHBIX JKHIKUX M CYXHX
(epmenTHBIX mpenapatoB. Crangaptuzanus (EepMEHTHBIX MpenaparoB. Pa3paboTka cxeMmsbl
HOJy4eHHs OYMIIEHHBIX (PEPMEHTHBIX NpenapaToB. MUKpOOHOIOTHYECKUH U OMOXUMHYECKHUN
KOHTPOJIb MPOU3BOACTBa. [lomyuenne pepMEeHTHBIX penapaToB U3 PaCTUTEIHHOTO U )KHBOTHOTO
cbIpbs. TexHomornyeckne 0cOOEHHOCTH NOTydeHHs (PePMEHTHBIX NPENapaToB ¢ ONPEIEIeHHBIM
COCTaBOM (EpPMEHTOB.

Paznen 3. O0opyaoBanue AJisi IpOU3BOJACTBA epMEHTOB

Komruiekcel  o0OpymoBaHuSl Ui CTaAWM  KYJBTHBHPOBAHMS: HMHOKYJIATOPHI U
(hepMeHTaTOphl, YCTAHOBKM HENPEPBIBHON cTepmim3anui. Komriekcsl 000pyHoBaHUS IS
BBIZICTICHUST  (pepMeHTa: cemapaTtop, QUIbTp-TIpecc, OapabaHHas CyIIMJIKa, YCTaHOBKA
OapomeMOpaHHON  (UIBTpAaLMU, 3KCTPAKTOP, ILIHEK-IPECC, JIEHTOYHbI BaKyyM-(QUIIBTP.
Komrieke oOopynoBaHus Uisi KOHICHTPUPOBAHMS W CYIIKH ()EpMEHTa: BaKyyM-BbITapHBIC
anmapatbl M paclbUIMTENbHBIC, CyOIMManMoHHble cymkd. Komriuieke oOopynoBaHus Uis
(acoBaHus U yaKoBBIBaHUS (PEPMEHTHBIX MpernapaToB. Kommiekc o0opynoBanus st (hacoBKH.

Pa3nen 4. Craaus KyJbTHBHPOBAHHSA MPH NMPOU3BOACTBE (JepPMEHTHBIX MPENApPaToB
[ToBepXHOCTHBII W TIIyOMHHBIH CHOCOOBI KyJIbTHBHpOBaHUS. OnTUMH3AIUs —Ipolecca
KyJIbTUBHPOBAHUS (ONTHUMH3AIMS COCTaBa MUTATENbHOM Cpedbl, ONTUMHU3ALUS yCIOBUM
KyJIBTHBHpOBaHUS). BeIOOp Merona BeineneHus W cymku (epmenTta. CTaguu BBIICICHHS H
nojlyueHus: rotoBoro mnpemnapara. Cragus BblieneHuss QepmeHnta u3 Ouomaccel. Craaus
BBIJICTICHHSI PepMEHTa U3 KYJIbTypaTbHOTO (DUIBTpATA.

TexHoIIOTHYECKHE JIMHUN TTPOU3BOJICTBA (PEPMEHTA TOBEPXHOCTHBIM KYJIbTHBUPOBAHUEM.
TexHOJOTHYECKHEe JIMHUHM TPOU3BOJICTBA KOHIEHTPHUPOBAHHOTO M CYXOrO TEXHHUYECKUX
(epMEeHTHBIX mpenaparoB. TeXHOIOTWYECKHE JMHHM IPOW3BOJACTBA CYXOro (hepMeHTHOro
npernapaTa BRICOKOH CTENICHH OYUCTKH.

Paspnea S. [IpuMenenue ¢pepMeHTHBIX NPeNnapaToB

Hcnonb3oBanue (epMEHTHBIX MpernapaToB B MHUIIEBBIX TEXHOJOTUAX: OpOIMIbHBIX
IPOM3BOJICTBAX, XJI€OOMECUEHUH, /Ul OJTYUYCHUSI TIIOK030-()PYKTO3HBIX CUPOIIOB.
buoxumuyeckas ocHoBa mporecca. KoMmmepueckwe mpemapatbl  MMMOOUIHN30BAHHOU
TIII0KO30M30Mepas3bl. DepMeHThl A1 (papmaleBTHUeCKOi mpoMmbliieHHOCTH. [lomyueHue 6-
AMUHOIICHUIIMJUIAHOBOW KHCIJIOTBHI € MOMOINBIK NEHUIMUIMHAMMUAA3bl. buoxnMuueckas OCHOBa
nporecca. Kommepueckue npenapaTsl IMMOOMIM30BaHHONW aMHMHOANMIa3bl. TexHoIornueckas
cxema Nnpou3BoJcTBa. PEPMEHTHI UIsl MEIULIHUHBL. JH3UMoTepanusa. @epMeHTHI 111 HapyKHOTO
npuMeHeHus. TpUNCHMH U XUMOTPUICHH. TpomOonuTHueckue ¢GepMeHTh: (UOPHUHONMU3UH U
ctpentokuHa3za. PHKaza, /[IHKa3a mna ¢epmeHTHON Tepanmuu BUpPYCHBIX 3a00JI€BaHUM.
[MumeBapurenbHble pepMEeHTHI U 3aMeCTUTENbHON Tepanuu. ['MamypoHuaa3a U KojiareHasa.
@depMeHTHI TPOTUBOOITYX0JIEBOM Tepanuu (acmaparuasa). IMmoOmin3oBaHHble (hepMEHTHI Kak
JeKapcTBeHHble  mpemapaTbl.  MMMmoOunan3oBaHHble — (pepMEHTBI  JUIsI  CTOMATOJIOTHH,
oTanpMosiorun, Xupypruu. @OepMeHTHl ISl HUCHOJIb30BaHUS B KadyeCTBE AaHATUTHUYECKHX
PEaKTUBOB U B amlapaTax «MCKyCCTBEHHas IE€YEHb», UCKYCCTBEHHAs MOYKa». [lepcrekTuBHbIE
HampaBJieHUs1 pa3BUTH (pepMeHTHON Tepanuu. PepMeHTHl Uid MUKpoaHanu3a. Kunernueckas
OCHOBa  ()EPMEHTATUBHOIO MHKpoaHajgu3a. MeToabl JeTeKuud B (EepMEHTaTHBHOM
MuKkpoaHanuze. ComnpsikeHHble (PepMEHTATUBHbBIE CUCTEMBI JIJIS CIIOJIb30BAHUS B MUKpPOAHAIU3E.
HNmmobunm3oBaHHble pepMeHThI B MUKpoaHainu3e. GepMeHTHI 111 0noceHCOpoB. DepMeHTHI s
KO)KEBEHHOW W  TEKCTWIBHOM  NPOMBINUIEHHOCTEH. @DEepMEeHTBI i1 XUMHUYECKOHN
IPOMBINUIEHHOCTH. [lomydyeHne L-aMUHOKHUCIIOT ¢ MOMOIIBIO aMUHOALMIa3bl. buoxuMuueckas
ocHoBa mporecca. Kommepueckue mpenapatbl HMMMOOMIM30BAaHHOW  aMUHOALMJIA3bl.
TexHonornueckass cxema npousBoicTBa. {DepMEHTH! B TOHKOM OpPraHMYECKOM CHHTE3E.



@DepMeHTHl U1 NPUMEHEHUS B MOIOIUX cpeiacTBax. @epMeHThI KaKk KOMIIOHEHTBI MOIOIIMX
cpeactB. Amunassl. JIunasel. Oxcunasel. [Ipoteassr. @epMeHTHI 11 5KOOMOTEXHOIOTUU

a. TemaTnka ceMMHAPCKUX/NIPAKTHYECKHUX H JIA00PATOPHBIX 3aHATHIA
3.4.1. CeMHHapCKHe/TIPAKTUUECKUE 3aHSITHS

He npexycmorpenst

3.4.2. JlaGopaTopHbIe 3aHATHS

Tema 1. Beinenenue mpoayuentoB amuinas. Cenekuus. [lonmyuenue uncToi KyabTyphl.

Tema 2. [lonyuyenue pepmenTHoro npenapata Amunocyorununa I'10x

Tewma 3. OnieHKa CBOKCTB, ONpeIeJIeHUE aKTUBHOCTH ITOJIYYE€HHOTO (DEPMEHTHOTO
npernapara.

Tewma 4. TlonyyeHue GpepMEHTHBIX MPENapaToOB XUTUHA3 C UCTIOIH30BAHUEM IIITAMMOB
pona Trichoderma.

Tema 5. MeTobl OYUCTKU (EPMEHTHBIX TIPETIAPaTOB, CHHTE3UPYEMBIX B TITyOWHHBIX
YCIIOBHSX KYJbTUBUPOBAHHSI MUKPOMHIIECTOB.

Tema 6. MeToapl HHIYKIIMKM OMOCUHTE3a (EPMEHTHBIX TIPEIapaToB MpoTeas ¢
WCITIOJIb30BaHKEM mTaMMOB pojia Bacillus.

4. Y4eOHoO-MeTOAUYECKOE M HH(OPMALIMOHHOE 00ecIieYeHue

4.1. HopmaruBHbie 10kyMeHTbI 1 'OCThbI

Her.

4.2. OcHoBHasi IMTEpPaTYpa

1. [Tnakynos, B.K. Ocnossl su3umonorun / B.K. IlmakynoB. — Mocksa : Jloroc,
2002. - 127 c¢. : wun.,rabm., cxeM. — Pexum pocryma: mo mnomgmucke. — URL:
http://biblioclub.ru/index.php?page=book&id=84687

2. I'paueBa .M., Kpusosa A.}O. Texnonorust pepMeHTHBIX npenapaToB. — M.: U3x-
BO «DiueBapy», 2000, 512 ¢

3. Bonosa T.I'. buotexnonorus. HoBocubupck: M3a-so Cubupckoro otaeneHus
Poccuiickoit Akanemun Hayk, 1999. — 252 c.

4. Beenenue B npukiaanyto suzumonoruto / [lox pen. U.B. bepesuna, K.

Maprtuneka. — M.: MI'Y, 1982.

4.3. JlonmojHMTeJBbHAS JUTEpPaTypa

1. UesmmOanenxko, H.B.  buorexmomorms / H.B.  LpimbOanmenko  ; Poccuiickuii
rocyaapcTBeHHbIN neparorndeckuii yuusepcurer uM. A. U. I'epuena. — Cankr-IletepOypr :
PI'TIY nm. A. U. I'epuena, 2011. — Y. 1. — 128 c. : w1 — PesxxuMm nocTyna: no nognucke. —
URL: http://biblioclub.ru/index.php?page=book&id=428265 (mara oOparieHus:
17.10.2020). — buGmnuorp. B kH. — ISBN 978-5-8064-1697-2. — TeKcCT : 2J1eKTpOHHBIH.

2. buprokoB B.B. OcHoBbl npomebitiuieHHONH OnotexHosoruu. — M.: KomocC, 2004. - 296 c.
Anpec xpanenus yi. [1. Kopuaruna, 22.

3. beitnmu I)x. OcHoBBI Onoxumuveckoi umxeHepun. B 2-x ku. / JIx. beinu, 1. Omnuc. M.:
Mup, 1989.

4. buokaramus / pen. U. B. bepesun. — M., 1984. buokaranus / pen. U. B. bepesun. — M.,
1984.


http://biblioclub.ru/index.php?page=book&id=428265
http://biblioclub.ru/index.php?page=book&id=84687

10.

11.
12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

[TpompiniuieHHass MEUKpoOuosioTHs: YueOHoe mocobue mnsa By3oB/ 3.A. ApkaawseBa, A.M.
be3boponos, U.H. brnoxuna u np.,: Ilox pexn. H.C. Eroposa.- M.: Beicm. k., 1989,- 688 c.

buorexnonmorusi: B 8 T1. / mox pea. : H. C. Eroposa, B. JI. CamyunoBa. — M., 1987. (1.7,
N.B. bepesun, H.JI. Kistuko, A.B. JleBamoB u ap. iMMmoOuian3oBanHble epMEHTHI /— M.
Brrcm. mk., 1987, 143 ¢

buorexnonorusi: B 8 1. / mox pen. : H. C. Eroposa, B. /I. Camymioa. — M., 1987. (1.8,
N.B. bepesun, A.A. Knecos, B.K. llIBsimac u np. UwxkenepHas su3umosiorust /— M.: Beici.
mk., 1987, 143 ¢

Mocuue M.C., CkimagueB A.A., Koto B.b. O0mias TexHOJIOTHS MHUKPOOHOJIOTHUECKHX
IPOU3BOACTB. YdeOHoe mocobue, - M.: Jlerkas u nuieBasi MpOMBIIIEHHOCTh, 1982, - 264
c.

Buectyp V.5., Ky3nenos A.M., CaBenkoB B.B. Cuctemsl pepmenTarnuu. — Pura: 3unarue,
1986. — 174 c.

I'paueBa U. M. TexHosnorus ¢pepMEHTHBIX MpenapatoB.— 2-¢ u3A., nepe-pad. u gom. M.:
Arponpomusaar, 1987.— 335 c.

Kucnyxuna O.B. @epments! B mpou3BoacTBe numy 1 kopmos / O.B. Kucmyxuna.

- M. : JleJIn npunt, 2002. - 335 c.

Omnpenenenne axtuBHOCTH (QepmeHtoB : CnpaBounuk / [I'.B. Ilonbiramuna, B.C.
Yepeanuuenko, JI.B. Pumapesa. JleJIu npunt, 2003. - 373 c.

buccsanrep X. Ilpaktuueckas su3umonorus. Ilep. ¢ anrn. — M. : BUHOM. Jlaboparopus
3Hanui, 2010. — 328 c.

MamenneBa H.I'., l'anuna B.W. [TummeBas OMOTEXHONOTHS: y4eOHO-METOIUIECKOE TOCOOUE
JUIL MarucTpaHToB HampasieHuss noArotoBku 19.04.01 - buotexnonorusa, 19.04.03 -
[IpoayKTel MUTaHMS )KUBOTHOTO MpoucxoxaeHus / coct.: H. I'. Mamenuesa, B. 1. 'anuna.
- Mocksa : MI'VIIII, 2017. - 102 c. ;

KoueroB TI'.A. IlpakThueckoe pyKOBOJACTBO IO JH3UMOJOTHHU. YueOHOe mocolOue st
CTYJICHTOB OMOJIOTHYECKUX CIENUAILHOCTeH YHHUBEpCUTETOB. M.: Bricmias mk., 1980. - 272
C.

SxosneB B.U. TexHomorust MUKpoOHOTO cuHTE3a. YueOHoe nocodue mist cpennux [ITY. —
JL.: Xumus, 1987. — 272 c.

I'opnenko, B.A. Hayunbie ocHoBbI Onotexnonoruu / B.A. I'opnenko, H.M. Kyry3oBa, C.K.
[IsaTynuna ; MunuctepcTBo oOpazoBanus U Hayku Poccuiickoit denepanuu, deaepanpHoe
rocy/1apCTBEHHOE OrOKEeTHOE o0pa3oBaTesbHOE yupexIeHue BBICILIETO
npodeccnoHanbHOr0 00pa3oBaHus «MOCKOBCKHI MEJaroruyecKuii TOoCyIapCTBEHHBIN
yHuBepcute™. — Mocksa : [Ipomereit, 2013. — Y. 1. HanorexHonoruu B 6uosioruu. — 262 c.
: Wi, Tabm., cxem. — Pexxum noctymna: no moxamucke. — URL: http://biblioclub.ru/index.php?
page=book&i1d=240486

Tuxonos, I'.Il. OcuoBsl 6uorexHonoruu / I'.I1. Tuxonos, N.A. MunaeBa ; MUHUCTEPCTBO
Tpancnopta Poccuiickoit @enepanun, MOCKOBCKasi roCyIapCTBEHHAs] aKaJIeMHsl BOJHOTO
TpaHncnopta. — Mocksa : Anbraup : MCABT, 2009. — 133 c. : tabmn., cxem., wi. — Pexum
nocrtyna: o noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=430056

Cmonsie, B.II., Ilmomko, E.A. OcHoBbsl Ouorexnonoruu. HayuHble OCHOBBI
OuoTexHOJIOTHH: YydeOHoe Tmocobue [DnekTpoHHbIi pecypc]/B.I1.CotonsieB.- CaHKT-
[lerepOyprckuii  rocyapCTBEHHBIN JiecOTeXHMYeckuil yHuBepcurer, 2012.- 112c.-
URL:https://e.lanbook.com/book/4531

byrosa C. H., liBanoBa JI. A., Uypmacosa JI. A. buorexnomnorusi epMEeHTHBIX MPEapaToB:
71a00paTOPHBIN MPAaKTUKYM : Juis cTyAeHToB HampaBieHus 19.03.01 "buorexunonorus" / [u
ap.]. - Mockaa : Ilepo, 2020. - 129 c.

JlaGopaTOpHbIii MPaKTUKYM IO TEXHOJOTUM OWOJOTHYECKH AaKTHUBHBIX BELIECTB U
yraepoanbix aacopbentoB : B 2 u. / H.A. Kyrakosa, H.W. borganosuu, C.b. CensiHuna u
ap. ; MunucrepctBo oOpa3oBanust M Hayku Poccuiickoit ®enepanuu, denepanbHoe
rocy/1apCTBEHHOE aBTOHOMHOE o0Opa3oBaTenbHOe yupexJIeHue BBICILIETO
npodeccuonaabHoro oopasoBanusi CeBepHblil (ApKTHUECKHUil) (QerepanibHblil YHUBEPCUTET
uM. M.B. JlomonocoBa. — Apxanrensck : CA®Y, 2015. — Y. 2.. Anamu3z BAB. — 116 c.
:31abm., cxeM., wi. — Pexxum noctyna: mo noanucke. — URL: http://biblioclub.ru/index.php?


http://biblioclub.ru/index.php?page=book&id=436321
http://biblioclub.ru/index.php?page=book&id=240486
http://biblioclub.ru/index.php?page=book&id=240486
http://biblioclub.ru/index.php?page=book&id=430056

page=book&id=436321

23. OcHOBHI cTaTHYeCKON U nuHamudeckoi omoxumuu / coct. O.H. Kyaps, JI.H. Tropuna, T.A.
JIuaar ; Cubupckuii rocy1apcTBEHHBIN YHUBEPCUTET (U3NUECKOM KyIbTYphI U CIIOPTa H Jp.
— Owmck : U3marenserBo Cubl' Y@K, 2010. — 173 ¢. Pexxum gocryna: mo nmoamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=274881 (mata oOpamenus: 17.10.2020). —
TeKCT : 3eKTPOHHBIN.

24. Onpenenenue aktuBHOCTH (epmentoB : CnpaBounuk / [.B. Ilomeranmna, B.C.
UYepennuuenko, JI.B. Pumapena. /leJIu npunt, 2003. - 373 c.

4.4. DiaexTpoHHBbIe 00pa3oBaTebHbIE pecypchl

D0P B pazpabotke.

4.5. JIuueH3mOHHOE U CBOOOJHO pacnpocTpaHsieMoe NPOrpaMMHoe o0ecriedeHne

1. ITporpammer makera Microsoft Office (Word, Excel, PowerPoint).

4.6. CoBpemeHHbIe MPO(ecCUOHATbHBIE 0a3bl TaHHBIX U MH(OPMALMOHHBbIE
CIPaBOYHbIE CHCTEMbI

4.6.2. https://www.brenda-enzymes.org/ - 310 Bceobbemittomniasi HHPOpMaLMoHHas 0a3a
TaHHBIX O (pepMeHTax, KOTopas MperoCTaBiseT (YHKIHOHAJIbHBIC JaHHBIE O CTAaOMIBHOCTH,
cneuu(UYHOCTH, KUHETUYECKHX MapaMmerpax (epMeHToB, KodakTopax, HHIHOMTOpax H
aKTHBATOPAX y PAa3IMYHBIX BUIOB C COOTBETCTBYIOIIMMH CCHUIKAMU

4.6.3. https://www.rcsb.org/#Category-welcome - cBOOOAHBIM  JOCTYN K
MEXITyHApOHOM 6a3e MaHHBIX MO epBUYHBIM U 3D cTpykTypam (pepMeHTOB.

4.6.4. http://www.ncbi.nlm.nih.gov/Pubmed - baza HayuyHBIX JaHHBIX B 00JaCTH
OMOMETUITMHCKHUX HaYK.

4.6.5. http://isir.ras.ru/ - WUaTerpupoBannas Cucrema MuHpopmannonneix Pecypcos
PoccuiickoitAkanemun Hayxk.

4.6.6. http:/www.viniti.ru/ - Becepoccuiickuii Muctutyr Hayunoit u TexHu4eckoit
Nudpopmanuu (BUHUTU PAH).

4.6.7. EAWAG BBD/PPS (ethz.ch) - COJICPXKUT  WH(POPMAITHIO 0
MUKPOOHBIX OMOKATAIUTUYCCKUX PEAKIHSIX M MyTsSX OMOpPA3IOKEHHUS, B MEPBYIO OYEepedb IS
KCEHOOMOTHKOB. EAWAG-BBD MPEOCTABIIACT nHbopMaIuo 0 peaKkuusx,

KaTaJIM3UPyeMbIX ~MHKPOOHBIMH  (pepMEeHTaMH, KOTOpBIE BaXXHBI Ui OTOW oOJacTu
ouorexHoioruu.  OtThenpHbIE  peakUMM W METa0OJIMYeCKHe  IMyTH  I[PECTaBIICHBI
uHpOpMaLuell O HaYaJbHBIX U TMPOMEXKYTOYHBIX XHMHUYECKHX COCTUHCHUSAX, OPTaHU3MBI,
KOTOpbIe IPeoOpasyloT COeAUHEHHs], (EepPMEHTbl U COOTBETCTBYIOIUE ICHBI.

5. MarepuajibHO-TeXHHUYECKOe O0ecreYeHue

AyauTtopus 1S TeKIMOHHBIX 3aHsaTui Ne 5505 (115280, r. Mockga, yi. ABTO3aBoJicKas,
a. 16 crp. 1), obopynoBaHHas: CTOJBl Y4yeOHBIE CO CKaMbsMH, ayAWTOpHas JOCKa,
MYJIbTUMEINNHBIA ~ KOMIUIEKC  (MIEPEHOCHOM  MpOEKTop, HOyTOyk). Pabouee  mecTo
IpenojaBaTeis: CToJ, CTYJL.

JlaGopatopuss kadeapbr «Xumbuorex» AB54046 (115280, r. MockBa, yiI.
ABTo3aBojIcKasi, 1. 16 ctp. 1), obopynoBaHHas: 1a00paTOPHBIC CTOJBI, BECHI JIAOOPATOPHBIC
DX-2000, Becei mpenm3uoHHbie AND, Xxumudeckas MoOWKa, JIAMHHApHBIH  OOKC
bapn-01-«Jlamunap-C»-1,2, mkad  cCymmiIbHO-CTEpUIM3AIMOHHBI ~ Memmert, IUIMTKa
JJeKTpuYeckass  jabopatopHas  Rommelsbacher RK 501,  tepmocrar 180187,
¢doroanexTpokonopumerp KOK-2, X0nmoaninbHUK JUIsI XpaHEHUsI KyJIbTyp, MUKPOCKOTT MuKMeT


https://www.rcsb.org/#Category-welcome
http://www.viniti.ru/
http://isir.ras.ru/
http://www.ncbi.nlm.nih.gov/Pubmed
https://www.brenda-enzymes.org/
http://eawag-bbd.ethz.ch/index.html
http://biblioclub.ru/index.php?page=book&id=274881
http://biblioclub.ru/index.php?page=book&id=436321

6, MUKPOCKOTI, OCHAIIICHHBI KaMePOW COSTMHEHHON ¢ KOMITBIOTEPOM, MUKPOCKOTIBI YueOHbIe 15
IITyK, CTEPEOMHUKPOCKON 2 MT., UEHTpUdyra, CymwibHbli 1mkad, aBrokiaB BK-75,
ABTOMATUYECKUE TMHUIETKH, JJICKTPUYECKHE HACOChl [UI THIETOK, MAarHUTHbIE MeIlaKH,
naboparopHas Tocyda [UIsl TPOBEACHUs Ta0OpaTOPHBIX 3aHATUH, CTEIUIAXU C HAy4dHOU
JUTEPaTypoil.

JlaGopatopus kadenper «XumoOmorex» ABS5405a,6 (115280, 1. Mocksa, yiI.
ABTO3aBojCcKas, A. 16 cTp. 1), 06opynoBaHHas: TaOOPATOPHBIE CTOJBI, BHITSHKHOM mIKad, BECh
nperuznonabie KERN, Becwl anamutnueckue Vibra, anamutuyeckue Bechl Sartorius ENTRIS
224-1S, 220r/0,1Sartorius Group GmbH, cnekrpodoromerp Shimadzu UV mini 1240,
aBTOMAaTH3MPOBAaHHAs yCTaHOBKa s pasznoxeHus mo Keenpaamo LOIP LK-100, maGoparopHas
YCTAHOBKA: XpoMarorpaguuecKkue MPOLECCH pa3[elieHus: TOHKOCIOWHas Xpomatorpadus
(TCX) Phywe Systeme GmbH, marautHbie Memanku, criekrpodorometrp 11BD-5300, pH-meTp
Okonukce, guctmwmsatop GFL 2001/4, xumudeckas moiika, Tym6a anst xpanenusi JIBXK, kamepst
XpomaTorpaduueckue Ajis TOHKOCIOMHON XpoMatorpaduu, XUMUYECKHE PEaKTUBBI, BHITSKHBIC
mKadbl, XOJOMWIBHUK, JIA0OpaTOpHAs TOCyAa s TPOBEICHHS JIA00PATOPHO-TTPAKTHICCKHIX
3aHIATHN

CTy/leHThI Ha 3aHATUAX 00eCIeYeHbl WHANBUIYATHbHBIMU aBTOMATHUYECKUMU TTUITETKAMH,
XpomaTorpapuueckuMu MIacTUHKaMU, JJa0OpaTOPHOM MOCY0N, peaKTUBAMH.

Peanmuzanust oOpa3oBaTenbHOW NPOTPaMMbI  OOECIIEUYMBACTCS  JTOCTYIIOM  Ka)KJOTO
CTyJIeHTa K WH(GOPMAIMOHHBIM pecypcaM — OuOinoTeyHoMmy (GOHIY U CETEBBIM pecypcam
Hurepner.

6. MeToanueckue peKOMeH AU

6.1. MeToanuyeckue peKOMEHJANMH VIS NMPENoaaBaTesisi 0 OPraHu3alun
00yueHust

Metonuka mnpenogaBaHusl JUCHUIUIMHBL «TeXHONOrHs (EpPMEHTHBIX IpernapaToB» U
peann3anys KOMIETEHTHOTO IIOIX0/1a B U3JI0KEHUH U BOCIIPUATUN MaTepuaa IpelycMaTpuBaeT
UCIIOJIb30BaHUE MOJYJIBHOTO U MHTEPAKTUBHOI'O O0YUEHHUS:

- 3alUTa U MHJUBHUyaJIbHOE 00CYXK/I€HHE BBINOIHAEMBIX 3TAIOB J1a00paTOPHBIX padoT;

- IPOBEICHNE KOHTPOJIbHBIX pabOT U 00CYX/IEHUE OINOOK.

B xone nekmuii mpemogaBartenb U3aracT U pa3bsICHAET OCHOBHBIEC, HanOOJEe CIOXKHBIE
HOHATHUS. TEMBI, a TAKXKE€ CBSI3aHHbIE C HEHl TEOopeTHYEecKHe U MpaKTU4ecKue MpoOsieMbl, JaeT
PEKOMEHAANNU Ha MPAaKTUYEeCKOe WK Ja0opaTOpHOE 3aHATHE U YKa3aHUS HA CAMOCTOSTENbHYIO
paborty.

CryneHtaM, NpONYCTUBIIMM 3aHATUS (HE3aBUCUMO OT NPUYUH), HE HMEIOLIUM
NUCHbMEHHOIO PELIEHUS 3a/1a4 WIM HE MOATOTOBUBIIMMCS K JAaHHOMY NPaKTUYECKOMY 3aHSTHIO,
PEKOMEHAyEeTCSl HE IO03XKe YeM B 2-HeACNbHBIM CpPOK SIBUTHCS HAa KOHCYJBTAIMIO K
IIPETIOAABATENIO U OTYUTATHCS 110 TEME, N3ydaBIlIEics Ha 3aHATHH. CTyJEHTbI, HE OTUUTaBLIMECS
M0 KaXJI0M He MpopabOTaHHON WMHU Ha 3aHATHIX TEeME K Havally 3a4€THOM CECCHM, YITyCKAarOT
BO3MOXHOCTb ITOJTyYUTh MTOJIOKEHHBIE OalJIbl 32 paOOTY B COOTBETCTBYIOIIEM CEMECTPE.

6.1. MeToanueckue yKazaHus JJIsl 00yYAIOIIUXCH 110 OCBOCHUIO M CUUIIJIMHbI

Jucuunnuna «TexHonoruss (pepMEeHTHBIX MpPEnapaToB» MPEeIyCMAaTPUBACT JIEKIUU U
NpaKTUYeCKHe/T1a00opaToOpHble 3aHATUS KaXIyl0 Henento. M3yueHne TUCHMIUIMHBI 3aBepIIaeTcs
9K3aMEHOM. Y CHEIIHOEe W3YYEHHE NUCHUIUIMHBI TpeOyeT MOCeUIeHHs JIEKI1i, akTUBHON paboThI
Ha MPaKTHYECKUX U JIAOOPATOPHBIX 3aHATHUSAX, BBINOJHEHHs Y4€OHBIX 3aJJaHUN IpernojaBaTers,
03HAaKOMJICHHUsI C OCHOBHOW M JTOTIOJIHUTEIBHOM JINTEPaTypOH.

[Tpu moArOTOBKE K JEKIIMOHHBIM 3aHITHSAM CTYAEHTaM HEOOXOIUMO:

repes; O4epeaHON JIEKIIUEN TPOCMOTPETH IO KOHCIIEKTY MaTepHAJl MPEAbIIYIIEH JIEKIUH.
[Ipu 3aTpyIHEHHAX B BOCHPUSATHM MaTepuana cieiyeT 0OpaTUThCS K OCHOBHBIM JINTEPATYPHBIM
ucrounukaMm. Ecim pa3zo0Oparecst B MaTepuaie onsaTh HE yAAIO0Ch, TO OOpaTUTECh K JIEKTOPY (IO
rpaduKy ero KOHCYJbTalluii) UM K MPETo1aBaTellio Ha MPaKTHYECKUX 3aHATHSIX.



[IpakTrueckue/mabopaTopHble 3aHATHS 3aBEPIIAIOT H3YyYCHHE HAMOOJee BAKHBIX TEM
yueOHoi nuctmminHbl. OHU CIyKaT JUIsl 3aKpeIUIeHUS W3YyYeHHOTo MarepHaja, pa3BUTHA
YMEHUH W HaBBIKOB IOJrOTOBKM JIOKJIAJOB, COOOLICHWH, MPUOOPETEHUs OMNbITa YCTHBIX
NyOJIMYHBIX BBICTYIUIGHUH, BEAEHUS IUCKYCCHHM, ApTyMEHTAllMM M 3alIUThl BBIIBUTAEMBIX
MOJIOKEHUH, HABBIKOB MPAKTUYECKON pabOThl B MUKPOOHMOJOTHYECKON 1abopaToOpuu, a TaKxKe
JUIE  KOHTPOJSl TpenojaBaTeleM CTENeHH IOATOTOBIEHHOCTH CTYJIEHTOB IO H3Yy4aeMOM
JVCLUIUIMHE.

IIpy 1OATOTOBKE K MPAaKTHUYECKOMY/TAOOpAaTOPHOMY 3aHSATHIO CTYAEHTHl HMEIOT
BO3MOXHOCTb BOCIIOJIb30BaThCsI KOHCYJIbTALUSAMU NIPETIOAABATENS.

[Ipu moAroToBKe K MPaKTUYECKUM/Ta0OpPATOPHBIM 3aHATUSAM CTYACHTAM HEOOXOIUMO:

IPUHOCUTH ¢ COOOM PEKOMEHIOBAaHHYIO IpenojaBaTeleM JUTEpaTypy K KOHKPETHOMY
3aHSATHIO;

JI0 OYEpPEIHOTO TMPaKTUYECKOTro/TadOpaTOpPHOrO 3aHATHS 10 PEKOMEHJIOBAHHBIM
JUTEPATypHBIM HCTOYHHUKAM NMpopaboTaTh TEOPETUUYECKUN MaTepuall, COOTBETCTBYIOIIEH TeMbI
3aHSATHS; TIOBTOPUTH POBEICHHBIE HHCTPYKTAXKH 110 TEXHUKE O€3011acHOCTH;

B Hayajie 3aHATUH 3aJaTh NpenojaBaTeNio BONPOCHI MO MaTepuady, BbI3BaBIIEMY
3aTpyAHEHUS B €ro TOHMNMAaHWU ¥ OCBOCHUHM TIPH pEIICHWH 3a/1ad, 3aJaHHBIX IS
CaMOCTOSITENILHOTO PELICHHUS;

B X0JI€ CEMHUHApa AaBaTh KOHKPETHBIC, YETKHE OTBETHI MO CYIIIECTBY BOIPOCOB;

Ha 3aHATUH JOBOJUTH KAXKAYIO 3a/1a4y O OKOHYATEJIILHOTO PEIICHUs], JeMOHCTPHPOBATh
IIOHMMAaHKE MTPOBEACHHBIX PAacYeTOB (aHAIN30B, CUTyalluil), B Cllyyae 3aTpyIHEHUH oOpamaTbes
K IIPEero1aBaTelIio.

caMoCTosITeNIbHAs paboTa CTYJCHTOB I10 MPOrpaMMe TUCIUTUTUHEI,

— mpopaboTka Matepuana nporpamMmsl ¢ CJ10;

— KOHTPOJIb Ipoliecca 00ydeHUsl MyTeM MPoMeKyTouHoro TectupoBanus ¢ CJ10;

— MOATOTOBKA K BBIIIOJHEHHUIO JTA00OPATOPHBIX paboT B 1a00paTOpHIX By3a;

— o0CyKIeHHe U 3amuTa pedepaToB Mo TUCIHUILIIHHE;

— MOATOTOBKA, MPEJICTABICHHE U O0CYKIICHHE MPE3CHTAIM HAa CEMUHAPCKUX 3aHSATHIX;

[IpenycmMoTpeHa  BO3MOXKHOCTh ~ HCIIOJIB30BAaHUSL ~ DJIEKTPOHHOTO  OOYy4YeHHH,
JTUCTAHIIMOHHBIX O00pa30oBaTeNbHBIX TexHoJoruil. Bce marepmansl pasmematorcs B CO
Mockosckoro [Tonurexa (https://lms.mospolytech.ru/).

VY enbHbI BeC 3aHATUN, IPOBOAUMBIX B MHTEPAKTUBHBIX (hOpMax, ONpeaesieH INIaBHOM
LeNpl0  00pa3oBaTeNbHON HpPOrpaMMbl, OCOOCHHOCTbIO KOHTHUHIE€HTa OOyYaroluxcs MU
coJiepKaHNEeM TUCIHMIUIMHBI U B IIEJIOM MO AUCHUIUINHE cocTaBisieT 50% ayauTOPHBIX 3aHITHH.

MeTtoanyeckue peKOMEHJALMU MO0 HANUCAHUIO, Tpe0OBaHUS K O(OPMIIEHHIO
0TYETOB M0 J1a00paTOPHBIM padoTam

JlaGopatopHast paloTa MOJpa3yMEBaeT CaMOCTOSTEIbHOE BBIMOJHEHHE CTYIEHTOM
(Tpymnmoil cTy/IeHTOB) MPAaKTHUUECKUX JIEHCTBUH MO ompenenéHHoN TeMe, Llenb BbIONIHEHUS U
HalmMCcaHUs oTdeTa 1o JabopaTopHO pabore —(hopMHUpOBaHME Yy CTYJCHTa HaBBIKOB
JOKYMEHTUPOBAHUS JICUCTBUA W TPEACTABICHUS COOpaHHBIX MaTepuaioB W (akToB B
COOTBETCTBUM C TPEOOBAHUAMM, IPEABABIAEMBIMH K OTUETAM.

B otuere n0mKHBI OBITH MPECTABICHBI:

- Ha3BaHHUE U HOMep J1ab0paTOPHOI paboThI;

- TeéMa U aKTYyaJbHOCTH (/711 4ero HY>KEH JaHHbBII METO.);

- BBeleHHE (OOBSCHAETCS NPUHIMIIOB METOAA; €€ 3HAYMMOCTb, aKTYyaJlbHOCTb;
YKa3bIBAIOTCS II€NTb M 3a7adyd MUHHU-HCCIICOBAHUS; MOTYT OBITh IEPEYUCICHBl HEKOTOPHIE
UCTOYHUKU UH(POPMALUN);

- OCHOBHAs 4YacTh: OTPAKEHBI JIEHCTBHA IO JOCTH)KCHHUIO IIOCTABJICHHBIX 3ajad,
3a(puKCHPOBaHBI PE3YNIbTAThl, BHIIOIHEHBI HEOOXOAUMBIE PACUETHI;

- 3aKJII0YEeHHE (KpaTKUE BBIBOJIBI);

- CINHCOK HCIOJB3YyEeMON JIUTEepaTypbl (CMHUCOK OGOPMIISIETCS CIEAYIONIMM 00pa3oMm:
@.1.0. aBTopa; Ha3BaHUE pabOTHI; MECTO U TOJ U3JaHUSA).

[pudt: Time, 14 nr. Mexcrpounslii wuHTEepBaX: 1,5. A63am: 1.25 (wm 1,27).
BripaBHMBaHue TekcTa: 1o mupuHe. [lepeHoc: aBToMaTn4ecKuil.



JIaGopaTopHbIe pabOTHI OIIEHUBAIOTCS «3aYTEHO» M «HE 3a4TE€HO» TPH YCIOBHU
BBITIOJIHEHHON Ha 3aHATUM Pa0bOThI, O(OpPMIIEHUS B TETpaau Uisi JAaOOpaTOpPHBIX paboOT u
«3amUThD padoTh B BUZE OTBETOB MPETOAABATEINIO 110 CYTH U COAEPIKaHUIO paOOTBHI.

7. DoHJ OLEHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISI M OLIEHNBAHUS Pe3yJbTATOB 00y4YeHHs

ChopmupoBaHHOCT, KOMIIETEHIIMH TpU HM3yYEHUW JUCHUILIUHBI  OMpeesieTcs
IoCpEACTBOM OILICHKH COOTBETCTBUA OTBCTOB W/WINA  BBIIOJHEHUS SajlaHI/Iﬁ 3asABJICHHBIM
WHAMKATOpaM B PaMKaxX MEPOINPHUSTHI TEKYIIEro KOHTPOJSI M MPOMEKYTOYHOW aTTeCTAIUH
(3auera).

7.2. IlIkaJja ¥ KPUTEPUHU OLCHUBAHUSA Pe3yJIbTATOB 00y4YeHHU

dopma NpOMEKYTOYHON aTTECTALUN: DK3aMEH.

[IpomexyTounas arrectanus oOydaromuxcs B (opMe 3K3aMeHa MPOBOJUTCS IO
pe3yJbTaTaM BBIIIOJHEHUS BCEX BUJOB yueOHOM paboThl, MpelyCMOTPEHHBIX yUYEOHBIM IIAHOM
I10 HaHHOI\/JI JUCHUIINIMHE, TpHU OTOM YUYHUTBIBAIOTCA PE3YJIbTAThl TCEKYIIECTO KOHTPOJIA
yCclieBaeMOCTH B TedeHue cemecTpa. OIleHKa CTENeHH JOCTHKEHUS OOydarolMMUCS
IJIAHUPYEMBIX PE3YyJIbTaTOB O6y‘~I€HI/I${ Mo JUCHUIIIIMHE NPOBOAUTCA MPEogaBaTciieM, BCAYyIIUM
3aHATUSA 10 JUCLUIUIMHE METOJOM DKCIEpPTHOW OneHKH. [lo wuroram mpomexyToyHOU
aTTeCTalluy I1I0 AUCIHHUIIJIMHE BBICTABJIACTCS OIICHKa «OTIINYHO», «XOpOouIo»,
«YIOBJIETBOPUTEILHO U
«HEYIOBJIETBOPUTEIILHO.

IlIkana ouenusarnus Onucanue

BrimonHeHs! Bce BHIIBI y4eOHON paOOThI, MperyCMOTPEHHBIE Y4eOHBIM
miaHoM. CTyIeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHHMH, YMEHHH,
HAaBBIKOB TMPHUBEJIECHHBIM B TaOnuIax I[oOKa3aTeleil, omepupyer
NpUOOPETEHHBIMH 3HAHUSMH, YMEHUSIMH, HaBBIKAMH, PUMEHIET UX B
CUTyallMsX TMOBBIIIEHHOW ClOXHOCTH. [lpu sTOM MOTyT OBITH
JIONYIIEHBl HE3HAYNUTENbHBIC OIMOKH, HETOYHOCTH, 3aTPyIHEHUS TPH
AQHATUTHMYECKUX OIEpalusiX, NepeHoce 3HAHWW U YMEHHMH Ha HOBBIEC,
HECTaHJapTHbIC CHTYaIUH.

Omauyno

BrimonHeHsl Bce BBl yueOHON paboThI, MperyCMOTPEHHbIE YUeOHBIM
wianoM.  CTyJeHT  JAEMOHCTpPUPYET  HEMOJHOe,  INpaBUIbHOE
COOTBETCTBUE 3HAHMH, YMEHMH, HABBIKOB IPHBEIECHHBIM B TabiuIax
nokasarenei, auOO0 ecliu Hpu  3TOM ObulM  JomyulieHsl 2-3
HECYIIECTBEHHBIC OITHOKH.

Xopowo

BrimonHens! Bce BUIBI y4eOHOH paOOThI, MPEIyCMOTPEHHBIE YUEOHBIM
wiaHoM. CTyAEHT JEMOHCTPHPYET COOTBETCTBHE 3HAHUH, B KOTOPOM
OCBellleHa OCHOBHas, HanOoJee BaXKkHasl 4YacTh MaTepuaa, HO IIPH 3TOM
JIONyIIeHa O/THA 3HAUYNTEIIbHAs OIINOKA WIIM HETOYHOCTb.

Yooeremeopumenwvro

He BhimonmHen oauH wnu  Oosnee BUAOB  yuyeOHOM  paboTHI,
NPEIYyCMOTPEHHBIX Y4eOHbIM IuIaHOM. CTYIeHT JeMOHCTPHpYET
HETIOJTHOE COOTBETCTBHE 3HAHWH, YMEHHH, HAaBHIKOB NPUBEICHHHIM B
TaOJIMIIaX  ToOKas3aTesei, [OMyCKaroTcs 3HAYUTENbHbIE  OIIMOKH,
NPOSIBIISICTCS OTCYTCTBHE 3HAHWH, YMEHHA, HABBIKOB II0 psAy
NoKa3aresel, CTYy/JEeHT WCIBITHIBAECT 3HAUUTENbHBbIC 3aTPyJHEHUS NpU
ONnepuposaHuu 3HAHUAMU U YMEHUSMU NpU UX NepeHoce HA HOBble
cumyayuu.

Heyooenemeopumenvro




NE RN

7.3. OueHo4HBbIE CpeaCTBA

7.3.1. Tekymunii KOHTPOJIb

Tema: CpoiictBa pepmenTtoB. [lonyuenue hepMEHTHBIX MPENapaToB.

Bonpoc 1. ®epmenTamu Ha3bIBAIOTCS OMOJIOTHUECKUE COCIUHEHUS, COCTOSIIINE
u3: A) HEOPraHWYECKUX COCTUHECHHI;

b) npocThix 0eiaKoB;

B) cnoxHbIX 0€IKOB;

') yrneBooB;

J1) munumos.

Bonpoc 2. Haubonee mmpokoe npuMeHEHHE U TOTyYeHUE MPOMBIIUIEHHBIM CIIOCOOOM
MOJIyYHJIA (PEPMEHTHI:

A) OKCHIOpETyKTa3bl

B) Tpancdepass

B) runponaszbl

I') nuasst

J1) u3omepassbl.

Bonpoc 3. CrannaptHas eIMHHUIIa aKTUBHOCTH (€ MJIH U) 3TO KOJMYECTBO (hepMeHTa, KOTOpoe
KaTaJIn3UpyeT:

A) npeBparienue 1 MKkMoJIst cyOcTpaTta B CEKyHy IPH CTaHIAPTHBIX YCIOBHUIX

b) npeBpamienne 1 mkmonst cyocrpara 3a 1 MHH TpU CTaHAAPTHBIX YCIOBUSAX

B) npespamienue 1 MkMons cyocTpara B CEKyHAY MPH JTHOOBIX YCIOBUAX

I') npeBpamenne 1 mr cyOcTpaTa B CEKyHIy NIPU CTaHJAPTHBIX YCIOBUSX;

Bonpoc 5. ®epmeHTHI, TOJyYCHHBIC TIYOMHHBIM SKHAKO(PA3HBIM CIOCOOOM, HMEIOT
uHaeke: A) I'x

b) Cx
B) Tx
I Ix
) Hx
Bonpoc 6. ConiocTaBbTe, K KaKOH Ipymie THAPOJa3 OTHOCAT (PepMEHTHI, THIPOIU3YIOLIHE:
benku A) amunassl,
[Tonucaxapun kpaxman b) nporennassl
JInn bt B) acrepazbl
[TexTuHbI ') nunaser
Cnoxxnbie 3hupbI J1) mexTuHa3kbI.

Bapuanmbz omeema.

A)1-B;2-A;3-T;4-JI; 5-B
B)2-B; 1-A;3-T;4-J; 5-B
B)1-B;2-A;3-T;5-J; 4-B
N3-B;2-A;1-T;4-]; 5-B

Bonpoc 7. ConocraBbTe, Kakue MPOAYLEHTbl CHHTE3UPYIOT (HEPMEHTHI:



1.Bacillus subtilis A) amuiopu3uH

2, Aspergillus oryzae b) nportocyoTunun
3. Fusarium oxysporum B) nextunasza,
4. Trichoderma viride. I') uennoBupuaux
5. Klebsiella  sp. J1) mymioHasa,

Bapuants! oTBeTa:

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

Bomnpoc 8. Ykaxkure, KakuM crtiocoOoM MoJIy4aroT (hepMEHTHI ¢ HOMEHKJIATYPO:

1. bepmenTHbIit penapar 113 A) TOBEPXHOCTHBIM TBEPAO(DA3ZHBIM C
HU3KOI CTETICHBIO OUNCTKH

2. pepmenTtrbIii ipenapat [120x b) riryOuHHBIM C BBICOKOW CTEMEHBIO
OYHUCTKU
3. depmentnbIit npenapar [120x B) nmoBepxHOCTHBIM TBep0(ha3HBIM C

BBICOKOH CTEIIECHBIO OUHMCTKHU

BapI/IaHTBI OTBCTA:

A)1-A;3-B;2-T
B)3-A;1-B;2-T
B)1-A;2-B5;3-T

Bonpoc 9. ConoctaBbTe, Kakue IPOAYLEHTHl CHHTE3UPYIOT (DEPMEHTHI U KaKUM CIIOCOOOM:

1. mpotocyoTunun I' 20x A) riryouHHBIM ciocoOoMm u3 Bacillus subtilis
C BBICOKOH CTETIEHBI0 OUUCTKU

2. amunopusuH [13x b) noBepxHOCTHBIM criOcOOOM U3 Aspergillus
oryzae ¢ HU3KOU CTENIEHbIO OUUCTKHU

3. uemnoBupuaus I' 3x B) riny6unneiM ciocobom u3 Trichoderma
viride ¢ HU3KOM CTETIEHBIO OYMCTKH

Bapuantsl oTBeTa:

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

Bonpoc 10. Beibepure oTBeT: nMMOOMIN3aus GEepMEHTOB — 3TO MPOIIECC:

A) npukperuieHus (pepMEeHTOB K MTOBEPXHOCTH MPUPOAHBIX U CHHTETUYECKUX MaTEpPHUaJIOB
b) mpukperieHus kK KJIETOYHOM CTEHKE MPOAYIICHTA

B) BriltoueHue X B OJMMEPHbBIE MaTepHaIbI

J1) BKJIIOUEHUS UX B MOJIbIE BOJIOKHA U MEMOpPaHHBIE KarCyJbl

E) monepeunast xumuueckasi CIIMBKa.

Bonpoc 11. Ykaxute chepbl npUMEHEHUS] IMMOOMIM30BaHHBIX (DEPMEHTOB:
A) TOHKMI OpraHUYECKU CUHTE3 U peoOpa3oBaHUE SHEPTUU

b) depmenTHas ananutuka

B) npou3BoaCTBO EpBUYHBIX META0OIUTOB



') xoHBEpCUS PaCTUTEIBHOTO CHIPBS;
J1) coznanue JeKapCTBEHHBIX MPENapaToB.

Bonpoc 12. BriGepure 0CHOBHBIE 3a/1a4 POMBIIIEHHON HHKEHEPHOI 3H3UMOJIOTHH:

A) u3BnedeHue GEepMEHTOB U3 PACTUTENBHBIX TKAHEH

b) u3Bneuenue pepMeHTOB U3 )KUBOTHBIX TKaHEH;

B) xoHCTpynpoBaHHEe OMOOPraHMUECKUX KaTaJIn3aTOPOB € 33aHHBIMU CBOMCTBAMM Ha OCHOBE
aHTUTEN

I') coznanue cucreM UMMOOMIM30BAHHBIX (PEPMEHTOB Ha HOCUTEIISX.

Bonpoc 13. Ykaxxute npenuMyInecTsa MUKpOOHOIOTHYECKOTO CUHTE3a
(hepmeHTOB

A) GoraTcTBO accopTHMeHTa (PEPMEHTOB, CHHTE3UPYEMBIX MUKPOOPTaHU3MaMH,
b) BO3MOXKHOCTB ynpaBiieHUsI MUKPOOHOJIOTHIECKUM CHUHTE30M (DEpMEHTOB;

B) BbICOKHE CKOPOCTH Pa3MHOXKEHUSI MUKPOOPTaHU3MOB;
I') BO3MOXHOCTB MOJTy4aTh HECTEPHIILHBIM CIIOCOOOM;
J1) BO3BMOXHOCTB UCTIOIb30BAaHUS PA3IMYHBIX U JOCTYIHBIX U HEAOPOTUX CyOCTpaTOB.

Bonpoc 14. Ykaxxute, B KaKuxX yCIOBHIX CHHTE3UPYIOTCS HHAYHOCIbHbBIE (DePMEHTHI:
A) u3MeHeHus yciaoBUi hepmeHTanuu

b) neiicTBus Ha KJIETKY B COCTOSIHUM MTOKOS

B) xynpTHBHpOBaHKE HA CyOCTpaTe, KOTOPBIM KaTalnu3upyeT pepMeHT

I') nelicTBUs Ha reHeTUYECKUH anmapar IpoayleHTa MyTareHaMu

Bomnpoc 15. Kakumu crioco6aMu KyJIbTHBHPOBAHHS TPOIYLIEHTOB MOIYYaloT (epMEHTHI
B OMOTEXHOJIOTHYECKHUX TPOIeccax:

A) OBEPXHOCTHBIM TBEPIO(a3HBIM

b) noBepXHOCTHBIM KHUAKO(DA3ZHBIM

B) rimyO6unHbIM, sxuaK0(}a3HBIM

I') razodazupim.

Bonpoc 16. Beibepure Heo0Xo1uMble ONEepaliuy PH NOIYYEHUN (PEPMEHTOB C

BBICOKOU CTETICHBIO OYHCTKH TIIYOMHHBIM >KUIKO(]a3HBIM CIIOCOOOM:

A) pepmeHTanys 10 aBTOIM3a MPOJYLIEHTA U BBIX0AA (hepMEHTa B KyJIbTYypPaJIbHYIO CpeLy
b) moaroroBka noceBHOro Marepuana

B) dbepmenTanus 1o HakorieHHs: OMOMacChl

') ornenenue 6uoOMaccel OT KYJIbTYpalIbHOMN KUIKOCTH

J1) skcTpakius GpepmMeHTa u3 OuoMaccel yabTpapuiIbTpaLuei.

Bonpoc 17. AKTUBHBIN HEHTP KaTaIUTUYECKOTO aHTUTENA, KOMIUIEMEHTApHBIN ceUpUIecKOn
YacTHU aHTUT€HA, Ha3bIBAETCS:

A) IpOCTETUYECKOM rpymnIoi

b) BogHO# 00605109KO#

B) Muniennoit

I') ranteHOM

Bomnpoc 18. Ykaxute, U3 Kakux JBYX OCHOBHBIX YaCTE€H COCTOUT AaHTUI'€H, UCIIOJIb3YyEMBIH JIJIs
MIOJIYYEHHS KAaTAIUTUYECKOTO aHTUTENIA
A) pubo3uma



b) BEIKOMOJIEKYJISIPHOTO HOCUTENS OemKa
B) HM3KOMOJIEKYIAPHOTO TaNTeHA-aHTUT€HA

I') BomHO# 000M0YKH

Bomnpoc 19. YkaxuTe OCHOBHBIE HEJJOCTATKH MaTEPUAIIOB-HOCUTENEH 11 UMMOOMITH3AITUN
(hepmeHTOB

A) _1OCTyIHOCTb

b) nonmgyHKIMOHATBHOCTD

B) runpodunsHOCTH

I') GuonerpanupyeMocTb

J1) ToCcTaTOYHO BBICOKAsi CTOMMOCTb.

Bonpoc 20. ImmoOmmm3anust epMEHTOB — 3TO MPOIIECC:

A) npukperuieHus (pepMEeHTOB K TOBEPXHOCTH NMPUPOAHBIX U CUHTETUYECKUX MAaTEpUAIIOB;
B) npukpennenus ¢pepMeHTa K KICTOYHOM CTEHKE MPOYLEHTa

B)_BriitoueHue ux B OJUMEPHBIE MaTEPHUATIbI

I') BiitoueHue gpepMenTa B 1oJIble BOJIOKHA U MEMOpaHHbIE KaIlCyJIbl

J1) monepeyHast XuMu4eckasi CIIMBKa MEeXIYy (epMEHTOM U

HOCHTEJIEM.

Bonpoc 21. Ykaxure, KaKUMU [10JIE3HBIMU CBOMCTBAMU JIOJDKHBI 00J1a/1aTh MaTepUabl JUIs
UMMOOMIH3AIN (DEPMEHTOB:

A) Hannume QyHKIIMOHAIBHBIX TPYII JUIs 00pa30BaHMs KOBAJEHTHOU CBSI3U MEXIY HOCHUTEIEM
U epMeHTOM

B) ctocoGHOCTBIO HOCHUTEINSI JIETKO aKTUBUPOBATHCS

B) 3HaunTenbHOM ruipopuIbHOCTHIO

I') He3HAYUTENBHOU TUAPOPUIBHOCTHIO

M) runpodoOHOCTEIO.

Bonpoc 22. nayunbenbHbIe U perpeccuOenbHble PepMEeHThl TaKue, KOTOPbIE CHHTE3UPYIOTCS
KJIETKaMHU B pe3yJIbTaTe:

A) M3MeHeHUs yCIIOBHM (hepMEeHTaINH;,

b)_neiicTBUs Ha KJIIETKY B COCTOSTHUH TTOKOSI;

B) KynpTUBHpOBaHUS KIETOK B IPUCYTCTBUHM ClIENM(PUUECKOro cyOcTpara;

I') BcTpauBaHue B T€HOM KJIETOK IPOIYLIEHTa IEHOB, IETEPMUHHUPYIONUX (HDEPMEHTHI

Bonpoc 23. K 6uonornyeckumM Karainzaropam-pepmMeHTamM OTHOCST:
A) onuronykneoruasl JJHK

b) pn6o3umsl

B)_sH31MBI

') a63umbI

Bonpoc 24. Ykaxure, B KaKuxX 00JIacTAX HCIHOJB3YIOT pHO03UMBI KaK BbICOKOA((EKTUBHbBIE
JIeKapCTBEHHBIE IIPENapaThl

A) TeHHOM Tepanuu

B) Tepanuu ko>xHBIX 3a001eBaHUI

B) tepanuu nndexmoHHBIX 3a00JIeBaHN

I') ueneBoit qocTaBKe JEKAPCTBEHHBIX MPENapaToOB



Bonpoc 25. Yxaxure npuunuHbl HedPPEKTUBHOCTH UMMOOMIN30BAHHBIX (PEPMEHTOB TPU HX
NPUMEHEHUU B OMOTEXHOJIOTHYECKUX MPOLECCaX:

A) HU3Kas onepalMOHHAsl CTAOUIBHOCTD;

b) orpannuenue cBo0O0/1bI JBMXKEHUS MOJICKYJT;

B)_criocoGHOCTH KaTanu3upoBaTh TOIBKO OJTHY PEAKIIHIO;

') BO3BMOKHOCTB yNOTpEOJICHHSI TUITH TeX (PEPMEHTOB, KOTOPBIE HE TPEOYIOT pereHepalnu
K0(aKTOpOB

J1) HeONrOBEYHOCTD.

Bomnpoc 26. Ykaxute hepMeHTAaTUBHBIE PEAKITUHU, OCYIIECTBIISIEMbIC
pudo3uMamMu

A) pectpuxius PHK

b) cmmBka PHK

B) perumkanus JIHK

I') cunTe3 momuUNenTHIHON LenH

Bonpoc 27. Ykaxure, Kakie U3MEHEHUS IPOUCXOIAT NP UMMOOMIN3AINH (PEpMEHTOB
A) cybcTpaTHO# crienupuIHOCTH

b) xatanutuueckux cBONUCTB

B) ycroitunBoctu

I') 3aBUCMMOCTH aKTUBHOCTH OT ITaPAMETPOB CPEJIbl

Bonpoc 28. Ykaxute, Kakue 00BEKTHI HE OTHOCAT K OMOJIOTHYECKUM KaTallnu3aTopaM-
(dhepmeHTaM:

A)_monexynbl JIHK

b) sH3UMBI

B) pu6o3umbl

I') aG3uMBL.

Bonpoc 29. YkaxuTte, Kakie OCHOBHbIE METO/Ibl UMMOOMIN3AIMH (HEPMEHTOB OTHOCSTCS K
(U3UUECKUM:

A) ancopOuus GpepmenTa ¢ 00pa3oBaHUEM KOBAJIEHTHOW CBS3U C HOCUTEIEM

b) BkiroueHue B HOpbI ONEPEYHOCILIUTOTO Tl

B) BriltoueHuE B MOIYNIPOHULIAEMBIE CTPYKTYPbI

I') BkroueHue B 1ByX(a3HbIe CHCTEMBI

J1) ancopOumy Ha HEPACTBOPUMOM HOCHTEIIE.

Bonpoc 30. VYkaxwure, Kakue METOAbl HWMMOOWIM3aUA (EPMEHTOB OTHOCATCS K
XUMUYeCKUM A) ancopOrus pepMeHTa Ha HOCUTEIE

b) BriitoueHue B NOpBI NONEPEYHOCIIUTOTO e

B) BKiItOU€HME B MOJTYIIPOHUIIAEMBIE CTPYKTYPbI

') BkimtoueHue B IByX(a3Hble CUCTEMBI

J1) oOpazoBaHue KOBAJIEHTHOM CBSI3U MEX]ly BCTABKOM, HOCUTEIEM U (DEPMEHTOM.

Bonpoc 31. CoxpaneHue KaTAIUTUYECKOW aKTUBHOCTH 3UMa30i, COpOMpPOBAaHHOM Ha yTJIe,
YCTaHOBUJI:

A) Yorcon B 1953 r.

b) H. I'py6xodep u /1. Lneiir B 1953 r.



B) N.1. MeunukoB B 1907 1.
I') JIx. Henbcon u E. I'puddun B 1916 1.

K104 k TeCTOBBIM 3aJaHUAM:

Ne Bompoca 1 2 3 4 5 6 7 8 9 10
OtBer B B b r A A b B b A, B,
I, I,
E
Ne Bompoca | 11 12 |13 14 15 16 17 18 19 20
Otser A, B, T | A, A,B | A,B | B, r 5,B | B, | A, B,
B, T, B, B, B, L, 1,
A A L,
Ne Bonpoca | 21 22 |23 24 25 26 27 28 29 30
OtBer AT, | B,I'| BB, | A B,I' | Ab, |B, ' |A b,B, | A
B r r r, I
No Bonpoca | 31
Otser r

7.3.2. [IpomMe:kyTOUHASI aTTEeCTALUS

CX0AcTBO M OTIIMYKE OUOJIOTUYECKUX KAaTaau3aTOPOB OT XUMHUYECKHX.
Xumnueckas npupoaa pepmeHToB. CTpyKTypa (pepMeHTOB.
3. Ucrounuku ¢epMEHTOB B  MPOMBIIUIEHHOCTH:  pacTUTENbHbIE ()epMEHTHBIE
npenapatbl. DepMeHThI )KUBOTHOT'O MPOUCXOXKICHHS
4. Ponb ko(hepMEHTOB 1 MPOCTETUUECKHUX TPYII B OMOKaTaan3e. Y YaCTHE METAIIOB
B (DepMEHTATUBHBIX MPOLIECCAX.
Henatypauus Oenka. B uem 3aximouaercsi, kakue (akTopbl BIUSIOT Ha IMpoILecc
JICHaTypalliy U peHaTypaiun pepmenra.
[TpokapHuOTHI-IPOIYLIEHTHI IPOTEOTUTUYECKHX (PEPMEHTOB.
MurnenuanbHble TPUOBI-IPOAYIIEHTH (DEPMEHTHBIX MPENapaToB.
HcTtounnku hepMeHTOB Uil TEHETHYECKOW MHKEHEPHH.
KoHcTuTyTHBHBIE M HHAYLUOEIbHBIE (DEPMEHTHI.
0. Perymsuust akTuBHOCTH epMeHTa (MHTUOUTOPBI, akTUBATOPHI). Crierududeckue
1 Hecnenuruaeckue HHrHOUTOPHI
11. CrnocoOsl peryisiuu CKOpocTy (PepMEHTATUBHBIX PeaKIui
12. Enuaunbl ¢GepMEHTaTUBHOW aKTUBHOCTH, MEXIYHAPOJHBIC €IUHHIBL. Y IeNbHas
aKTUBHOCTh (epMeHTa. CTaHIapTHbBIE YCIOBHMsS HU3MEpeHUs (HepMEHTaTUBHOM
AKTHBHOCTH.
13. [puanmns! k1accudpukanuu Gepmenton. Kimaccsl ¢pepmeHTOB
14. Oxcupopenykrasbl. OCyIIECTBISEMbIE PEAKIIUH, TPUMEDPBI.
15. I'mapona3zel. OcyuiecTBiIsieMble peakiiy, IPUMEpHI.
16. Tpancdepaszpl. OcymiecTBIsIEMbIe pEaKIUH, TPUMEPHIL.
17. JInaszel. OCylecTBIsIEMbIE PEAKIIUH, TPUMEPHI.
18. HM3omepassl. OcyliecTBiIsieMble PEAKIIUU, TIPUMEPBI.
19. Jlurassl. OcyniecTBisieMble peakLuu, IPUMEPHI.
20. DKCTpPeMO3UMBI: MPOIYLIEHTHl U UICTOUHUKHU MX MOTy4eHus. TepMO3UMBI.
21. VYcnoBus paboTsl (epMEHTOB. 3aBUCUMOCTbh aKTUBHOCTH (hepMeHTa oT pH.
22. Metobl NPOMBIIUIEHHOTO MOJXY4YeHUS! (PEPMEHTOB MOBEPXHOCTHBIM CIIOCOOOM.
HomeHnxiarypa npemnapatos.
23. MeTopl OYUCTKU (PEPMEHTHBIX IMPENapaToB , CHHTE3UPYEMbIX MOBEPXHOCTHBIM
CI0COOOM KYJIbTHUBUPOBAHMSL.
24. Meroapl nody4eHus: (HEpMEHTOB IIyOMHHBIM CIIOCOOOM KyJIbTHBUPOBAHUSI.
25. DKCTpauesIospHbIE U UHTPALEIUTIONIIpHbIE (DEPMEHTBI
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26. Crabwimzanus pepMeHTOB B OMOTEXHOJOTHYECKUX CUCTEMAaX
27. TexHoyoruyeckas cxema MoJlydeHUsl OUULICHHBIX (PEPMEHTHBIX IpenapaToB.
28. UMMOOMIM30BaHHbBIE KJIETKH MHUKPOOPraHU3MOB. OCHOBHBIC MPUHIUIIBI JEHCTBUS

MMMOOMJIM30BaHHBIX KICTOYHBIX 6I/IOKaTaJ'II/ISaTOpOB.
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