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1. I_le.ﬂl/l, 3a/lavdi U IINIAHUPYEMbIEC PE3YJIbTAaThbI Oﬁy‘leﬂﬂﬂ o JMCIMIIJIMHE

@®epMeHTHl HANUIM IIHPOKOE NPUMEHEHHE B MPOMBIIIICHHOCTH, HampuMep, B
KOXXEBEHHOM M MEXOBOM IIPOM3BOJCTBE, B XJIeOONEUYCHUH, NMUBOBAPEHUU, BHUHOICIHH,
CBIpOBApeHUH M T. 1. B mocnemnue roxapl (epMEHTHl Havyaadl BBITECHSATh TPAJAUIIMOHHBIC
XMMHUYECKHE KaTalu3aTopbl M3 TOHKOW XHUMHUYECKOW WHIYCTPUH, TI/I€ OHH YCIIEHIHO
UCTOJNB3YIOTCA B pPEAKUUSAX  OKHCIEHHUS,  BOCCTAaHOBJICHHUS,  JI€3aMUHUPOBAHUSA,
nekapOOKCHIIMPOBAHHUS, JIETHIpaTallui, KOHAeHcauud U T. 1. DepMeHTs HaxoasaT Bce Oosee
IIUPOKOE MPUMEHEHHE B MEAUIMHE M MHUKpoaHanu3e. [lepCleKTUBHBIM SABISETCS
UCTOJb30BaHUE (PEPMEHTOB ISl MEepepabOTKU TMPOMBIIIJICHHBIX OTXOAOB, a TaKkKe JUIA
CO3JIaHUsl OMOAJIEKTPOXMMHUECKUX IMpeoOpa3zoBareneil sHepruu. B HacTosiiee BpeMs CI0XHO
Ha3BaTh cdepy AEATENbHOCTH 4YeJIOBeKa, B KOTOpPOH Obl NpsSIMO MIM KOCBEHHO HE
UCTIOJIb30BATUCH (PEPMEHTHI.

[lpuknagHas SH3UMOJIOTHS - 3TO HOBOE IEPCIEKTHBHOE HAYYHO-TEXHHYECKOE
HampaBjieHUEe OMOTEXHOJIOTHHM, B KOTOPOM YyJayHO COYETAIOTCS CaMble COBpPEMEHHBIE
TOCTHXKEHUS OMOXUMUH, MOJICKYJIIPHOW OMOJIOTMH, SH3UMOJIOTHH U XMMHUYECKON TEXHOJIOTHH.

LessiMu ocBOeHU s AMCHUIIMHBI «[IpUKIaHas SH3UMOIOTHSD» SBIISIOTCS:

OCBOCHHME CTyACHTAaMU OCHOBHBIX IPHUHIMIOB U TEOPETHUYECKUX MOJIOXKECHUM
MH>KEHEPHOHN dH3UMOJIOTUY;

dbopMupoBaHUE Y CTYJACHTOB TOHUMAaHUS OCOOCHHOCTEH OMOTEXHOIOTHYECKUX
MPOIECCOB C y4acTueM (hepMEeHTOB;

YCBOGHHE OCHOB KOHCTPYUPOBAHHS U  MOCJIEAYIOUIErO  MCIOJb30BAHUS B
OMOTEeXHOJIOTMH OMOKATAIM3aTOPOB C 33JaHHBIMU CBOMCTBAMHU.

3agayamu Kypca siBJSIIOTCS:

MO3HAKOMHTD CTYJIEHTOB C MPEAMETOM,

ONMpeNeauTh MECTO MPHUKIATHONW HSH3UMOJOTMM B PAAY HPUOPUTETHHIX
HampaBJICHU OMOTEXHOIOTHH;

yriIyOuTh TOHUMaHHE (PU3MKO-XUMHUUECKHMX M OHOXMMHUYECKUX 3aKOHOMEPHOCTEH
OnokaTanau3a, 0COOCHHOCTEH €ro UCII0JIb30BaHUs B OMOTEXHOIOTHH;

pa3BUTh  BHUJCHHME TEPCIEKTHB MPAKTUYECKOTO  HUCMOJb30BAHUS  JIOCTHIKCHUH
VH)KEHEPHOHN YH3UMOJIOTHH;

MOJrOTOBUTh CTYJIEHTa K JIEATEIIbHOCTH B COOTBETCTBHHM C KBaJIM(UKALMOHHOMN
XapaKTepUCTUKON MO HAIIPABIICHHIO.

OOyuenne mno aucuummHe «I[IpuknaaHas >H3UMOJOTHS» HANpaBIEHO Ha pPa3BUTHE
CIICAYIOMNX KOMITETCHIUH Y OyAyIIHUX CHEIHAINCTOB

B pe3yabTaTte ocBOCHUs
o0pa3oBaTebHOI

Konx komnereHnum | nporpamMmsl
o0yuyaruuiicst 10J1KeH

Ilepedyenn MuIaHNpyeMbIX pPe3yJIbTATOB
00y4eHHs 0 TUCHHUILINHE

od1axaThb

OIIK-7. Cnocoben | MOIIK-7.1. 3naeT 6a30BbIe MAaTEMaTHYECKHUE,
IIPOBOJUTH ¢dusnveckue, GU3NKO-XUMUYECKHUE,
AKCMIEPUMEHTATBHBIC XUMHYECKHE, OMOJIOTHYECKHE,

HCCCA0OBaHUS U | MUKPOOHOJIOTUYECKUE METOJIBI,

UCOBITAHUS TIO 3a/IaHHOU | MPUMEHsEMbIC B OMOTEXHOJIOTHHI
MeTonuke, HaOmomenusa u | MOIIK-7.2. Baameer OCHOBHBIMH METOIAMU
u3MepeHus, 00pabaThIBaTh | IKCIIEPUMEHTALHBIX UCCIICIOBAHUHN U

OIIK-7

u WHTEPIPETHPOBATH | HCTIBITAHUN B OMOTEXHOJIOTUH
AKCIEPUMEHTAJIbHBIE HMOIIK-7.3. 'oTOB 10 3a1aHHOH METOIUKE
JTaHHBIE, MPUMEHSISI | TPOBOJUTD SKCIIEPUMEHTAIIbHbBIE




MaTeMaTU4eCKue, MCCIICIOBAHMSI U UCTIBITAaHUS, HAOIIOCHUS U
¢dusnueckue, ¢u3uko- | u3MepeHus, 0opadaTHIBaTh U
XUMHUYECKHE, XUMHUYECKHE, | HHTEPIPETUPOBATH IKCIIEPUMEHTAIbHbIC
OMOJIOTHYECKUE, JIAaHHBIE
MUKPOOHOJIOTUYECKHE
METO/IbI

2. MecTo THCHUILTHHBI B CTPYKTYpe 00pa3oBaTe/ibHOMH MPOrpaMMbl

Hucuumnuna «[IpuknangHas SH3UMOJIOTHS» OTHOCHTCS K OCHOBHOW 00s13aTeIbHON YacTh
6noka b1, monyns «buonmxxeHepus».

Kypc «llpuknanHas SH3MMOJNOTHS» JIOTMUECKM M METOAWYECKU CBA3aH C JAPYTUMU
IUCUUIUIMHAMY - «bruoxumus», « Xumusi OM0JIOTHYECKH aKTUBHBIX BEIIECTBY, « AHATUTHUECKAs
XUMHUA W (QU3UKO-XUMHUYECKHE  MeToAbl  aHanu3a», «OCHOBbI  OMOTEXHOJOTHHY,
«[IpombIneHHast OMOTEXHONMOTUs», «DU3HUecKass XUMUS.

Ceenenusi, wusnaraemple B  Kypce «lIpuknangHas  3H3UMOJIOTHS»  SBISIOTCS
3aBEpILAIOIIMMH U HEOOXOAMMBI B MPAKTHUYECKOHN JEATEIbHOCTH BBIITYCKHHUKA TOCIE OKOHYAHHS
BV3a.

Jlnst ycBOEHHMsSI Kypca CTYACHTBHI JIOJDKHBI OBITh 3HAKOMBI C (PU3MKO-XUMHUYECKUMHU
OCHOBAMM OPTraHWYECKOW, HEOPraHMYecKod M (u3HuecKol XHMHM, a TakkKe Kypcamu:
«buoxumus», «XuMus OUOJIOTHYECKH AaKTHUBHBIX BELIECTB», «AHATUTHYECKAs XUMHUS U
(GU3NKO-XUMHUECKHE METOJbl aHanu3a», «OCHOBBI OuoTexHomorum», «lIpombinuieHHas
OonoTexHoorus», «duzndeckass XUMHUI».

3. CTpyKkTypa U coaepkaHue TUCUHUILIMHBI

OO0mast TpyA0eMKOCTh JUCHUILIINHBI cocTaBlsieT 3 3adere equHuIbl (108 yacos)

3.1. Buabl yueOHO# padoTHI H TPYA0EMKOCTH
3.1.1. Ounas ¢popma oOyueHUs

Ne . KoaunyecTBo CemecTpbl
Buj yueOHoit padoThl
n/n 4aco0B 7 cemecTp
1 | AyauropHble 3aHATHS 90 90
B ToM uucne:
1.1 | Jlekuun 36 36
1.2 | CeMuHapcKue/MPaKTUIECKUE 3aHATHS 18 18
1.3 | JlaGopaTopHble 3aHATHUS 36 36
2 | CamocTosiTenbHast paboTa 18 18
3 | lIpome:xkyToyHasi aTTecTalMsA
3auet/aud.3a4uer/sK3aMeH 9K3aMeH 9K3aMeH
Hroro 108
3.2 TemaTn4ecKuii NJI1aH U3yYeHUS] TUCHUILINHBI
3.2.1. Ounas ¢popma oOyueHus
‘ Ne ‘ Pa3gennl/TeMbl TpynoemkocTn, yac
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Pa3znen 1. CrpykrypHO- 8 2 8 4
(byHKIMOHATBHBIE OCOOCHHOCTH
OuokaTaan3a
Paznen 2. Knaccuduxarus u 8 4 4 2
HOMEHKJIaTypa (hepMEHTOB.
Paznen 3. Texnonorus pepMeHTHBIX 6 6 8 8
IperapaToB
Pa3nen 4. IlpuxiiagHoe 3HaueHue 14 6 16 4
(dbepMeHTOB Ul HAPOJHOTO XO35HCTBA
Hroro 36 18 36 18

3.3 Conepxanue Q¥ CUUIITHHBI
Coaeprxxanue pa3aejoB JHCHUIITHHBI

Pasnea 1. CTpyKTypHO-()YyHKIMOHAIbHbIE 0COOCHHOCTH OMOKaTaIN3a.

Tema 1. CTpykTypa, CBOHCTBA 1 MEXaHU3M J1eiiCTBUSI OMOKATAIM3aTOPOB.

CxozcTBO M OTIMYME OMOJOTMYECKHX KaTaJU3aTOPOB OT XUMu4eckux. [Ipenmyinecta u
HE/JIOCTaTKM OWOKaTalnu3a TpU €ro MCHOJIb30BAaHMM B TEXHOJOTMYECKHX IpOIeccax.
Oco0OeHHOCTH OHMOKATaJIUTUYECKUX NporeccoB. [IpUHIMIBI CTPYKTYpHOH OpraHU3aluu
(bepMeHTOB. AKTUBHBIE M PETYJISATOpPHBbIE LEHTPHL. Poiab KO)EpMEHTOB M MPOCTETHUYECKHX
rpynn B Ouokaranuze. KocdepmentHsle ¢(opMbl BUTAMHHOB. Y4acTHE METAJIOB B
(epMEeHTATUBHBIX MPOIIECCaX.

Tema 2. Kuneruka ¢gepMeHTATHBHBIX peaKLMil.

Karanutuueckue mnapameTpbl. 3aBHCHMOCTb CKOPOCTH (DEPMEHTATUBHBIX pPEaKIUNA OT
KOHIIEHTpauu cyocrpara, or pH u temneparypsl. AKTUBalMs U UHTMOMpOBaHHE (HEPMEHTOB.
MexaHu3Mbl ~MHaKTUBaMU  (epMeHTOB. MopaenupoBaHue W KHUHETHKAa IPOLIECCOB
uHakTUBaMu  QepmeHToB. DakTOppl, HHULMUHUPYIOUIHE JCHATYypaluilo (EpMEHTOB.
dusnueckue. Mexannueckne. Xumuueckue. buonornueckue. Perenepanust hepMeHTaTUBHBIX
CHCTEM, NPUMEHSEMBIX B OHOTEXHOJOrMH. PeakTHBaIMs MHAKTHBHPOBAHHBIX (EPMEHTOB.
Yrunuzanus U pereHepauus KopakTtopoB (kodepmMeHTOB). DepMeHTATHBHBIC, XUMHUYECKHE U
AIIEKTPOXUMHUYECKHE METO bl perenepannu. Crtadbunuzamus GepMeHTOB B OMOTEXHOJIOTHYECKUX
cucreMax. TpagulMOHHBIE MeToAbl crabmim3anuu. Crabunusupyromue n1006aBku. EauHHUIIBL
¢dbepMeHTaTUBHONW AKTUBHOCTU. [IpMHIMIBI perynsiuuu  (QepMEeHTATHBHBIX pEaKLHi.
N3odepMeHTsl M MHOXECTBEHHBIE (GopMbl (pepMeHTOB. XuMudeckas MoaupUKaIUs
(bepMeHTOB.

Pasnea 2. Knaccupukannsa 1 HoMeHKIaTypa ¢gepMeHTOB.

Tema 1. Me:xkayHapoaHas kjaaccupukanusi GpepMeHTOB.

OKCTpEMO3MMBl W HCTOYHMKHM HUX noiaydeHuss. Tepmoszumsl. CTpyKTypHBIE H
TEPMOJMHAMUYECKHE  OCHOBBI  (YHKIIMOHMPOBAHUS  TEPMO3UMOB  IPU  BBICOKHX
Temmneparypax. Mcmonb30BaHHE OSKCTPEMO3MMOB B OHOTEXHOJOTHH. AMMIA3Bl U
nysnynaHasbl. [Iporennassl. JIHK-nonnmMepassl.

Pasnea 3. Texnonorusi gepMeHTHBIX IPeNapaToB

Tema 1. IlonyyeHne (pepMeHTHBIX NpenapaTos.




OCHOBHBIE ~ TEXHOJIOTMYECKHE OTambl MPOM3BOJACTBA MHKPOOHBIX  (DEPMEHTHBIX
npenaparoB. [lonydenue cyxux ¢GepmeHTHBIX mnpenapatroB. OO6opynoBanue uist
nonyueHus. Crangaptuzanusi (EpMEHTHBIX IpenaparoB. TexHOJIOTHYecKas cxema
MOJTyYeHHS OYHMILIEHHBIX (PEPMEHTHBIX NpernapatoB. MHUKpOOMOTOTHYECKU U OMOXUMHUYECKUN
KOHTpPOJb Tpou3BojAcTBa. llomydyeHue (EepMEHTHBIX MpErnapaToB M3 PACTUTEIBHOTO U
KUBOTHOT'O CBIpbsi. TexHOJIOrHYecKrue 0COOCHHOCTHU MOTyUYeHHUs! (pepMEHTHBIX MpernapaToB
C OIIpe/IeJICHHBIM COCTaBOM (DEPMEHTOB

Pasnea 4. Ilpukinagnoe 3Ha4eHHe (PepMEHTOB IS HAPOAHOI0 X035l CTBA

Tema 1. @epMeHTATHBHBII MUKPOAHAJIU3.

Kunernueckass ocHOBa ()EpMEHTAaTMBHOIO MHUKpOaHanu3a. MeToasl JEeTEeKIUHd B
(depMeHTaTUBHOM  MHUKpoaHanu3e. lcmonb3oBaHMe B~ MHUKpPOAHAIM3E  COMPSDKEHHBIX
(bepMeHTaTUBHBIX cuUcTeM. MIMMOOWIM30BaHHBIE (EPMEHTHI B MHUKpOaHaiu3e. BHOCEeHCOpEHI.
AHanuTHUYECKHE MPOTOUYHBIE peakTopbl. DepMEHTHbIE MUKPOKAIOPUMETPUUECKUE AATUUKH.
®epmeHTHBIE 37eKTpoabl. VIMMyHOpepMeHTHBIH aHanu3. IlomumepasHas nemHast peaxius.
BbuomoMunecenTHBIM MuKpoaHanu3. CoMMMOOMIN30BaHHBIE TOJIHM(EPMEHTHBIE CHCTEMBI B
OMOJIFOMUHECIICHTHOM aHaJIM3e.

Tema 2. MeanunHCKasi JH3UMOJIOTHSI.

JlnarHocTuKa MaTOJOTMYECKUX COCTOSIHUH. DH3UMMONATOJIOTUSA. DH3MMOJMArHOCTHKA.
On3umotepanusi. PepMEHTH HAPYKHOTO IpUMEHEHUsA. Tepanus BOCHAIUTEIbHBIX
MPOILIECCOB TPUIICMHOM M XUMOTPUIICHHOM. TpombonuTuueckas tepanus (GuOpUHOIUZUHOM U
crpentoknHa3zoil. depmeHTHass Tepanus BuUpycHbIX 3aboneBanuii PHKaszoi, JIHKa3oii.
3aMecTUTeNnbHAs Tepanus NHUIIeBapUTeIbHbIMU (pepMenTamu. Tepamnus ruamypoHHIA30H U
koJutareHazou. @DepMeHTHl NPOTUBOONYXOJEBOW Tepamnuu. JIedeHue OHKOJOTMYECKUX
3aboneBaHnil acmaparuHazoil. MMMoOWIM30BaHHBIE (EPMEHTHI KaK JIEKapCTBEHHBIC
npenapatbl. AHTUTCHHbIE U MMMYHOTEHHBIE CBOMCTBa MMMOOMIIM30BAHHBIX (EPMEHTOB.
@epMeHTHBIE Ipemnaparsl THUIA «KOHTeWHep». Mcnonap3oBaHWE JIMIIOCOM B KadecTBE
«koHTelHepa».  IlpuMeHeHHEe  UMMOOHMIM30BAaHHBIX  (EPMEHTOB B  CTOMATOJIOTHUH,
opranemonorun, xupypruu. Hcmonb3oBaHue (EepMEHTOB B KAyeCTBE aAHAJIUTHUYECKUX
pEaKTHBOB M B  allaparax «HUCKYCCTBEHHAas II€UEHb)», «UCKYCCTBEHHAas IIOYKa».
[lepciekTUBHBIE HANpaBJIEHUS Pa3BUTUS (PEPMEHTHON TEpaIUH.

Tema 3. [IpoMbIIVICEHHBI OHOKATAJIN3.

@epMeHTEl B XMMUYECKON NMPOMBIINUICHHOCTH. [lonydenne L-aMHHOKHUCIOT C ITOMOILBIO
amMuHoauunaspl.  buoxummyeckas  ocHoBa  mpouecca.  Kommepueckue — mpenapaThl
MMMOOMIN30BaHHON aMHHOAIMIIa3bl. TeXHoIornyeckas cxema Ipou3BO/ICTBaA.

Tema 4. ®epmeHTHI B hapManeBTHYECKOI NPOMBINIJICHHOCTH.

ITonyueHne 6-aMMHONEHULIMIUIAHOBOM KHCIJIOTBl C IMOMOULIBIO NEHUIUIUIMHAMUAA3bI.
buoxumuueckass ocHoBa nmpouecca. Kommepueckue mpenapathl MMMOOHIN30BAaHHON
aMuHoaluasbl. TexHoIornuecKkas cxeMa Ipou3BOoJICTBaA.

Tema S. @epMeHTHI B NHIIEBOI NPOMbBIIIICEHHOCTH.

[TonyyeHne rIIOKO30-(QPYKTO3HBIX CHPOIMOB C  TIOMOIIBIO  TIJIFOKO30HM30MEPa3bl.
buoxumuueckas ocHoBa mpomecca. Kommepueckue —mpenaparbl  MMMOOHJIN30BaHHON
[JIFOKO30M30Mepa3bl. TEeXHOJIOrM4ecKas cxema MpOoU3BOACTBA. lcrmonb30oBaHuME B NHILEBOM
IIPOMBIIIJIEHHOCTH IIPOTENHA3, aMUJIa3, JINIA3, NEKTUHA3, (3-TrajJaKkTo3uaas.

Tema 6. @epMeHTHI KaK KOMIIOHEHTHI MOIOIIMX CPeCTB.

Awmmunasel. Jlunasel. Lemmonasel. Oxcunassl. [Iporeassi.

Tema 7. Ucnosnb3oBanue GepMEHTOB B TOHKOM OPraHMYe€CKOM CHHTEe3e

@epMEHTATUBHOE MPEBpAILlCHUE pPALEMaToB B DJHAHTHOMEphl. buokaTanuTudeckoe
NoJlydyeHue NpocTaHouoB. DepMeHTAaTHUBHAsS MOJIUPUKALIMUSA HYKICHHOBBIX KHCIOT,
CUHTE3 OJINIO0- W MNOJUHYKIEOTHAOB. PepmeHTaTuBHBIM cuHTe3 CaxapoB. MeTtosl
MOBBIIICHUS BBIXOJA LEJIEBOr0 MPOAYKTa. M3MEHEHHe HOHHOIO COCTOSIHUS PEarcHTOB.
[lepenoc mnponykra B aApyryio ¢asy. Hcnonp3oBaHue MOCIEIOBATEIbHBIX PEAKIIHUMA.
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[TpoBenenue peakuuii B oAHO(A3HBIX U IBYX(a3HBIX BOAHO-OpraHnueckux cucremax. CuHTe3
3QUpPOB  AMHUHOKHCIIOT, TPUPOJHBIX aMUHOKHCIOT  acrlaprama, HEeMpPOTEHHOTEHHbIX
aMUHOKHUCIIOT, TMOJIy4YeHHE aKpuJiaMuja, CHHTe3 sOJOYHOM  KHUCIOTBI, JaKTaMHBIX
aHTHUOMOTHUKOB, TPOCTOTJIAHTUHOB.

Tema 8. YTHiiu3anus npoMbIILJIEHHBIX 0TX00B ¢ IOMOIIbI0 (hepMEeHTOB

buokoHnBepcust pacTUTENBHOTO ChIpbi. DEepMEHTAaTUBHOE TIOJYyYEHHUE TJIIOKO3Bl U3
LEJUTI0JI030COIePKAIIETO ChIpbs. bHoKaTanuTHUecKHMe METOABl 3alIUTHl OKpYXKarolien
cpensl. [lonsTre sxkobnokaranusa. JecTpyKIius KCeHOOMOTUKOB C Y4aCTHEM MUKPOOPTaHH3MOB
u  ¢epMeHTOB. (OCOOEHHOCTH KHHETUKH OHMOKATAIUTUYECKUX IMPOIECCOB ACCTPYKIIUU
KCEHOOMOTHMKOB.  MexaHU3Mbl ~ KMHETUKH  JIECTPYKIMH  KCEHOOMOTHKOB.  AJanTaius
MHUKpPOOpPraHM3Ma K  KCEHOOMOTHKY.  Accouuaiuss  MHKPOOPraHM3MOB.  Peanmuzanms
«HEBO3MOXKHBIX» XUMHUECKUX PEaKLIUH.

Tema 9. BuodekTpokaraaus

Hcnonb3oBanue (EepMEHTOB ISl CO3JMaHHMsS OMORIEKTPOXMMHUYECKUX Ipeodpa3zoBaTesei
sHepruu. [IpakTHueckoe HCHOJIb30BAHHWE OMOAIEKTPOKATAIN3a, MEPCHEKTHBBI €r0 Pa3BUTHSL.
OCHOBHOW NMPUHLUI KOHCTPYHUPOBaHUS (DEPMEHTHBIX 3JEKTPOJOB M HUX paboure mapamMeTphl.
@depMeHTHBIE  DJEKTPOJIBI M WX  HCIOJB30BaHHE B  HAYYHO-HCCIENOBATEIbCKUX U
TEXHOJIOTHYECKUX MPOIECCax.

3.4 TemaTuKa CEMHHAPCKUX/MIPAKTUYECKUX M J1a00pPaATOPHBIX 3aHATHH

3.4.1. CemuHapcKue/IpakTUIECKUE 3aHATHS

. O01as >H3UMOJIOTUs

. I'muxonu3

. JIumazsl

. Permmukarusa JIHK

. Pemenue 3amau

. Pemenue 3amau

. Pemenue 3amau

. IHTepakTUBHOE 3aHATHE HA 3aKpEIICHHE MaTepuana
. UtoroBoe tectupoBanue

O 00 1IN DN WK =

3.4.2. JlabopaTopHbIe 3aHATHUS

1. KayecTBeHHBIE peakIy Ha IPUCYTCTBHE (DEPMEHTOB B MaTepHajIax pa3InuaHOro
MIPOUCXOXKICHUS

. 3yuenue cnenuduuHocTH HepMEeHTOB

. I3ydenue TepMos1abUIbHOCTH aMUIIOCYOTHUITHA

. BnusiHue akTMBaTOpOB M MHTHOMTOPOB HAa AKTUBHOCTH (DEPMEHTOB

. I3ydenue MeToJ0B KOJIMYECTBEHHOT'O OIIPEJICIIEHUS] aKTUBHOCTH JIUTIA3bI

. Onpenenenyre akTHUBHOCTH MPOTEOIUTUIECKUX (DEPMEHTOB

. Onpenenenre akTHUBHOCTH aMHUJIa3bl METOJIOM CEpUIHBIX pa3BeACHUI

. OnpeneneHre akTUBHOCTH aMHIJIOCYOTHUIIMHA (DOTOKOJIOPHUMETPHUECKIM METOJIOM
. Onpenenenre akTUBHOCTH KaTaiasbl B KapTodee

10. AHanu3 akKTUBHOCTU aMMUJIOCYOTHIIMHA (TPUIICHHA) OT KOHLEHTpaIMu (hepMeHTa u cyocrpara
11. Pacyetr KMHETHUYECKUX XapaKTEPUCTUK JeHCTBUS (PEPMEHTOB

12. Onpenenenne akTUBHOCTH aJIKOTOJIbJIETMIPOTEHA3bl B IPOAOKAX

O 00 1O\ L B WK

3.5 TemaTnka KypcOBBIX IPOEKTOB (KypPCOBBIX padoT)

He npemycMoTpeHo yueOHbBIM MIIaHOM



4. Y4yeOHO-MeTOAUYECKOE U I/IH(l)OpMaIII/IOHHOC o0ecreueHue

4.1. HopmaTuBHabie 1okyMeHTbI 1 'OCThI

Her
4.2. OcHOBHas1 IMTEpPaTypa
1. [TnakynoB, B.K. OcnoBsl su3umoznoruu / B.K. ITnakyHos. — Mocksa : Jloroc,
2002. - 127 c. : nn.,1abI., CXEM.
2. [neiikun A.I'., CkBopuosa H.H., biannos H.H. Ilpuknaanas sn3umonorus. —
CII6: YauBepcurer UTMO, 2019. — 160 c.
3. I'paueBa .M., KpusoBa A.}O. Texnonorust pepMeHTHBIX npenapaToB. — M.: U3n-Bo
«Qneapy, 2000, 512 ¢
4. Bosnosa T.I'. buorexnonorusi. HoBocubupck: M3a-Bo CuOUpCKoOro otaeneHus
Poccuiickoit Akanemun Hayk, 1999. — 252 c.
5. Beenenue B nmpuknaanyto suzumonoruto / [lox pen. U.B. bepesuna, K.

Mapruneka. — M.: MI'VY, 1982.

4.3 JlonoJHUTEJIbHAS JIUTEpaTypa

1. IpimOanenxko, H.B. buorexnomorus / H.B. IlpimOanmenko ; Poccuiickuii
roCyJapCTBEHHbIN mneparornyeckuii ynusepcuter uM. A. W. I'epuena. — Cankr-IletepOypr :
PI'TIY um. A. U. I'epuena, 2011. — Y. 1. — 128 c. : un. — Pexum noctyna: no noanucke. — URL:
http://biblioclub.ru/index.php?page=book&id=428265 (mata oOpamenus: 17.10.2020). -
bubGmuorp. B ku. — ISBN 978-5-8064-1697-2. — TeKcCT : 31€KTpOHHBIH.

2. buprokoB B.B. OcHoBbI pombltieHHOH 6uoTexHonorun. — M.: KomnocC, 2004. - 296
c. Anpec xpanenus yi. I1. Kopuaruna, 22.

3. beiinu JIx. OcHoBBl OMoxumu4Yeckod umxenepun. B 2-x ku. / JIx. beinm, /1.
Omnnuc. M.: Mup, 1989.

4. buoxkaramus / pea. U. B. bepesun. — M., 1984. buokaranus / pen. 1. B. bepesun.
- M., 1984.

5. [TpombinuieHHass MUKpoOHOIOTHs: YueOHoe rocodue it By30B/ 3.A. Apka/ibesa,
A.M. be36opoznos, N.H. broxuna u np.,: I[lox pen. H.C. Eroposa.- M.: Bercu. I1Ik., 1989,- 688
C.

6. buotexnonorusa: B 8 1. / mox pexn. : H. C. Eroposa, B. JI. CamyunoBa. — M.,
1987. (1.7, N.B. bepe3un, H.JI. Knsuko, A.B. JleBamoB u ap. UMmMoOounn3oBanHbie (PepMEHTHI /—
M.: Beicm. mik., 1987, 143 ¢

7. buorexnonorusi: B 8§ 1. / mox pen. : H. C. Eroposa, B. JI. CamynnoBa. — M.,
1987. (1.8, U.B. bepe3un, A.A. Kiecos, B.K. llIBsgac u ap. UmxenepHast sH3uUMONOrust /— M.:
Breicmr. mk., 1987, 143 ¢

8. Mocuues M.C., Cxmamue A.A.,, Korop B.b. OOmas TexHoIaorus
MUKpPOOUOJIOTHUECKUX TMPOU3BOJACTB. YueOHoe mocobue, - M.: Jlerkas u mnwuimeBas
IIPOMBIIITIEHHOCTH, 1982, - 264 c.

9. Buectyp V.0., Ky3nenoB A.M., CaBenkoB B.B. Cucremsr ¢epmenrtanuu. — Pura:

3unatue, 1986. — 174 c.
10.  I'paueBa U. M. Texnonorus pepMeHTHBIX mpenapaToB.— 2-¢ U31., mepe-pad. u
nomn. M.: Arponpomusaar, 1987.— 335 c.

11.  Kucnyxuna O.B. ®epmenTs! B mpousBojicTBe nuiy 1 kopmoB / O.B. Kucnyxuna.
- M. : leJIn npunT, 2002. - 335 c.

12.  Onpenenenue akTuBHOCTH (epmeHTOB : CripaBounuk / I'.B. Ilonbranuna, B.C.
Yepeauuuenko, JI.B. Pumapesa. JleJIu npunr, 2003. - 373 c.

13.  buccanrep X. Ilpaktuueckas susumosorus. Ilep. ¢ anrn. — M. : BMHOM.

JlaGoparopus 3nanuit, 2010. — 328 c.
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14. MamennieBa H.I'., Tammna B.W. Tlumeas OuorexHomorus: y4yeOHO-
METOJMYECKOe TocoOMe Ul MarucTpaHTOB — HampaBieHuss mnoaroropku 19.04.01 -
buotexnonorus, 19.04.03 - IIpoayKkTsl MUTaHUS KUBOTHOTO mpoucxoxiaeHus / cocr.: H. T.
Mamennesa, B. 1. I'aunna. - Mocksa : MI'VIIII, 2017. - 102 c. ;

15.  Koueros I'.A. [IpakTHueckoe pyKOBOJCTBO IO SH3UMOJIOTHH. Y4eOHOe mocodue
IUISL CTYJICHTOB OMOJIOTMYECKUX CIelUanbHOCTeN yHUBEepcuTeToB. M.: Briciias mk., 1980. - 272
c.

16.  Sxosnes B.M. TexHonorus MUKpOOHOTO CHHTE3a. Y4eOHOE TOCOOHE ISl CPEIHUX
IITY. — JI.: Xumus, 1987. — 272 c.

17.  Topnenko, B.A. Hayunsle ocHoBbl Ouorexnomoruu / B.A. Toprnenko, H.M.
Kyty3oBa, C.K. Ilarynuna ; MunuctepcTBo oOpasoBaHus M Hayku Poccuiickoit ®eneparum,
denepanbHOe TOCYAApCTBEHHOE OIO/PKETHOE  00pa30BaTEIbHOE — YUPEXKICHHE  BBICIIETO
npodeccnoHanbHOro  oOpazoBaHusi  «MOCKOBCKHMI  TMEOArormuecKuid  roCyAapCTBEHHBIN
yHuBepcute. — Mocksa : [Ipomereit, 2013. — Y. 1. Hanorexnonoruu B Ouonoruu. — 262 c. :

HII., TalII., CXEM. — Pexum JOCTYTIA: 110 MMOAIIKCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=240486
18. Tuxonos, I'.Il. OcuoBbl Ouorexuonorun / I'.Il. Tuxomo, M.A. Munaesa ;

MunucrepcrBo Tpancnopra Poccuniickoit @enepannu, MOCKOBCKasi TOCy1apCTBEHHAs aKaJAeMUs
BOAHOTO TpaHcmopTra. — MockBa : Ampraup : MI'ABT, 2009. — 133 c. : tabm., cxem., Wi —
Pexxum nocrymna: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=430056

19. Cmonsie, B.I1., Ilmomko, E.A. OcHoBbl OmorexHonoruu. HaydHble OCHOBBI
OMOTEXHONOTHU: ydeOHOe Tocobue [Onexrponnsiii  pecypc]/B.I1.CrionsieB.- CaHKT-
[letepOyprckuii  rocynapcTBEHHBIH — JiecOTeXHHWYeckuid  yHuBepcurer, 2012.-  112c.-

URL:https://e.lanbook.com/book/4531
20.  byrosa C. H., MBanoBa JI. A., Uypmacosa JI. A. buotexHomnorus ¢pepMeHTHBIX

IpernaparoB: JIaOOpaTOPHBIK  NPAaKTUKyM : JUIs  CTylneHToB HampamieHus 19.03.01
"buorexnonorus" / [u np.]. - Mockaa : Ilepo, 2020. - 129 c.
21.  JlaGopaTOpHBIi MPAKTUKYM 10 TEXHOJIOTUU OMOJIOIMYECKH aKTUBHBIX BELIECTB U

yriaepoaHbix aacopoentos : B 2 u. / H.A. KyrakoBa, H.U. bornanosuy, C.b. Censtuuna u ap. ;
MunuctepcTBo o0pa3oBanus u Hayku Poccuiickoit @enepannn, enepanbHOe TOCy1apCTBEHHOE
aBTOHOMHOE 00pa30BaTeNIbHOE YUpPEXKJIEHHE BBICHIETO MPOPECCHOHATBHOTO 00pa30BaHUs
CesepHblii (ApkTHueckuii) ¢penepanbHblil yHUBepcuTeT UM. M.B. JIoMoHOCOBA. — ApXaHTeNbCK :
CADY, 2015. — Y. 2.. Anamuz BAB. — 116 c. :31abn., cxem., wi. — Pexum moctyna: mo
noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=436321

22.  OcHoBbl cratuyeckoil u auHamudeckoir Omoxummu / coct. O.H. Kynps, JL.H.
Tropuna, T.A. Jlunar ; CuOMpCKUil TOCYIapCTBEHHBINH YHUBEPCUTET (U3NYECKON KyJIbTYphl U
criopta u ap. — Omck : U3narensctBo Cubl ' YO®K, 2010. — 173 ¢. Pexxum poctyna: mo mommcKe.
— URL: http://biblioclub.ru/index.php?page=book&id=274881 (nata obpamenus: 17.10.2020). —
Texcr : 2IeKTPOHHBIN.

23.  Omnpenenenne akTUBHOCTH (epmeHTOB : CripaBounuk / ['.B. Ilombranuna, B.C.
Yepeauuuenko, JI.B. Pumapesa. JleJIu npunr, 2003. - 373 c.

4.4. DieKTpOHHBIe 00pa3oBaTe/bHbIC Pecypchl
Kypc B cucreme Mocnonutex Kypc: I[Ipuknannas sazumonorus (mospolytech.ru)

4.5 JIuneH3u0HHOE H CBOOOTHO pacpocTpaHsieMoe MPOrpaMMHoe ofecriedeHne
He npemycMoTpeHo mporpaMmoit

4.6 CoBpemeHHbIe podeccHoOHATbHBIE 0a3b1 JAHHBIX U HH(POPMALIMOHHBbIE
CIIpaBOYHbIE CHCTEMBI
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https://online.mospolytech.ru/course/view.php?id=11243

1. https://www.brenda-enzymes.org/ - 910 BceoObemmomas HHPOPMALMOHHAS
06a3a gaHHBIX O (QepMeHTax, KOTopas NpPEAOCTaBlseT (YHKIMOHAIBHBIE JaHHBIE O
CTaOMJIBHOCTH, CHEIM(PUYHOCTH, KHHETHYECKHX TMapaMeTpax (epMeHTOB, Kodakropax,
MHTUOUTOPAX U aKTUBATOPAX Y PA3IMYHBIX BUJIOB C COOTBETCTBYIOLIUMH CCHUIKAMH

2. https://www.rcsb.org/#Category-welcome - cBOOOAHBIM  JocTym K
MEXIyHapOIHOM 0a3e AJaHHBIX O MepBUYHBIM U 3D cTpykTypam (epMeHTOB.

3. http://www.ncbi.nlm.nih.gov/Pubmed - baza HayuyHBIX naHHBIX B 001acTH
OMOMETUIIMHCKUX HayK.

4. http://isir.ras.ru/ - HurerpupoBannas  Cucrema  WHpopMarmoHHbIX
PecypcoB PoccuiickoitAkanemuu Hayk.

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

6. EAWAG BBD/PPS (ethz.ch) - coxmepxutr wuH(pOpMAIMIO O MHUKPOOHBIX

OMOKATATUTUYECKHX PpEaKIUsAX U MyTsIX OWOpasiokKeHHs, B TIEpBYI0 ouepeab JUis
kceHoOnoTHKOB. EAWAG-BBD mnpenocraBisger nHpopMaluio O peakiusix, KaTaTu3upyeMbIX
MUKPOOHBIMH (pepMEHTaMH, KOTOPBIE BaXKHBI JJIsl 3TOW oOnacTu OmorexHosoruu. OTaenbHbIe
peaknuu W MeTa0OJMYECKHe IyTH TMpeJICTaBleHbl HWHGPOpMaluMed O HavalbHBIX |
MPOMEKYTOUHBIX XUMUYECKUX COCIMHEHMSX, OPTaHU3MBbI, KOTOpPbIE TPe0o0pa3yIoT COeAUHEHMUS,
(bepMeHTHI M COOTBETCTBYIOIINE TE€HBI.

5. MaTepl/IaHbHO-TeXHI/I‘leCKOC o0ecrneueHnue AUCHHUILINHBI.

AynuTtopust 175 TeKUMOHHBIX 3aHsATUi Ne 5505 (115280, r. Mocksa, yi. ABT03aBOJICKas,
a. 16 crp. 1), obopynoBaHHas: cTONbl y4yeOHBIE CO CKaMbsIMH, ayIUTOpHAas JIOCKa,
MYJBTUMEIUNHBIA ~ KOMIUIEKC  (TIepEHOCHOW  TpoeKTop, HOyTOyk). Pabouee  mecto
IpernoiaBaTensi: CTol, cTysl. MIHTepakTUBHAs TOCKa.

JlaGopatopus kadenper «Xumbuorex» AB54046 (115280, r. MockBa, yiI.
ABTo3aBojcKas, A. 16 ctp. 1), obopynoBaHHas: J1abOpaTOpHBIE CTOJBI, BEChl JaOOpaTOpHbIE
DX-2000, Becsl mpenmsuonHeie AND, xuMuueckas MoWKa, JamMUHapHbIM Ookc bam-01-
«Jlamunap-C»-1,2, mkad cymmibHO-CTEPHIIM3AMOHHBIE Memmert, MIUTKa 3JIEKTpHYEcKast
naboparopnas Rommelsbacher RK 501, tepmocratr 180TB1, doTtornexkrpokomopumerp KOK-2,
XOJOAWIBHUK JJISI XpaHEHUs KyJIbTyp, MHUKpOcKkon Mukmen 6, MUKPOCKOI, OCHAIICHHBIN
KaMepoil COeIMHEHHON C KOMIBIOTEPOM, MUKPOCKOIBI yueOHbIe 15 MmTyK, cTepeoOMHKpOCKoN 2
mr., uUeHTtpudyra, cymmapHb 1mkad, aBTokimaB BK-75, aBTOMATUYECKUE IUIIETKH,
ANIEKTPUYECKHE HACOCHl JUI THUIETOK, MarHUTHBIE MEIIAJKH, JIabopaTopHas mocyaa Ul
MPOBEACHUS JIAOOPATOPHBIX 3aHATUH, CTEIJIAXKHU C HAYYHOH TUTepaTypoil.

JlaGopatopus kadenper «XumOuorex» AB5405a,6 (115280, r. Mocksa, yiI.
ABTO3aBoJICKas, 1. 16 cTp. 1), oOopynoBaHHas: 1abOpaTOPHBIE CTOJIBI, BHITSDKHON IIKad, BECHI
npenu3uonHble KERN, Bechl ananmutuyeckue Vibra, aHanmutudeckue Bechl Sartorius ENTRIS
224-1S, 220r/0,1Sartorius Group GmbH, cnekrpodoromerp Shimadzu UV mini 1240,
aBTOMATH3UPOBaHHAsl YCTaHOBKa Jis pasznokenus no Keenpmamo LOIP LK-100, maGoparopHas
YCTaHOBKA: XpoMaTorpapuuecKkue MpOLECCh pasJesieHus: TOHKOCIOWHAs XpomaTorpadus
(TCX) Phywe Systeme GmbH, marauTHble Memanku, cnekrpogoromerp 11B3-5300, pH-metp
Oxonukc, muctmwusatop GFL 2001/4, xumuueckast Moiika, Tym6a st xpanenus: JIBXK, xamepst
Xpomarorpaduyeckue Uit TOHKOCIOMHOM XpoMmarorpaduu, XUMHUYECKUE PEaKTHBBI, BHITSHKHBIC
mKadbl, XOJOIWIBHUK, JabopaTopHas MOCyla Uisl MPOBENCHUS JaOOpaTOPHO-NIPAKTHUECKUX
3aHATUI

6. MeToaguueckue peKOMeHIAIUN
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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

6.1 MeTtoauuyeckue peKOMEHIAINH NPENoiaBaTe/I0 M0 OPraHu3anuu o0y4eHus
B xoxe nexumii mpenojaBaTenb M3JIaraeT M pa3bACHSAET OCHOBHBIE, Hamboiee
CJIO’KHBIE TTOHATHUS TEMBI, a TAKXKe CBSI3aHHbIE C HEH TEOPETHUECKUE U MPAKTHYECKHE MPOOIIEMBI,
JaeT pPEKOMEHJAIlMM Ha NPaKTUYEeCKoe WM J1adopaTopHOE 3aHATHE W yKa3aHHs Ha
CaMOCTOSITENILHYIO PadoTy.

Ha npaktudeckoMm 3aHSATHH NpENoAaBaTeNb JaeT yriyOleHHbIe 3HAHUS IO MpOLIe el
JIeKIMH, TPOBOAUT ONPOC WM TECTUPOBAHME [UIA 3aKPEIUICHUS 3HAHUK TOJYYEHHOTO
MaTepuaa.

Ha naGoparopHbIx paboTax MpernoaaBaTelb JaeT PeKOMEHIAUH K BBITOIHEHUIO, CICAUT
3a 6€30IaCHBIM BBIIIOJHEHUEM pabOTHI CTYACHTaMU, IPUHUMAET 3aIIUTHI JJA0OPaTOPHBIX padoT.

6.2 MeToanyeckue yKa3aHus Il 00y4alOMIUXCH N0 OCBOCHUIO U CHUIITIUHBI

JucummnuHa — «lIpuknagHas — SH3UMOJOTHS» — NpeAyCMaTpUBAaeT  JIGKUUU |
IpaKTUYeCcKUe/TadopaTopHble 3aHATHS KOKAYI0 Henemo. M3ydeHne AMCHUIUIMHBI 3aBepIlacTCs
9K3aMEHOM. YCMENIHOE U3YUYEeHUE JUCHUILUINHBI TPeOYeT MOCEIICHUs JICKINH, aKTUBHOM pabOThI
Ha MPAKTHYECKUX U JaOOPaTOPHBIX 3aHATHSX, BHIIOJHEHUS y4eOHBIX 3aJaHUM IpenogaBaTers,
O3HAKOMJICHHUsI C OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEPATypOi.

[Tpu MOATrOTOBKE K JIEKIIMOHHBIM 3aHATUSAM CTYJIEHTaM HEOOXOIMMO Iepe]l ouepenHOn
JIEKIIMEN IIPOCMOTPETH 110 KOHCIIEKTY MaTepuall npeabiayled jgekuuu. llpu 3aTpyIHeHusX B
BOCTIPUATHHM MaTepHaja cileqyeT oOpaTUThCS K OCHOBHBIM JIMTEPATYPHBIM HMCTOYHHMKaM. Ecim
pa3o0paThCsi B Marepuaie OMsATh He YAalIoCh, TO oOparuTech K JeKTopy (mo rpaduky ero
KOHCYJIbTAIMi) WIIM K TIPENOoIaBaTes0 Ha MPAKTUYECKUX 3aHATHUSAX.

[IpakTuyeckue/mabopaToOpHble 3aHATHS 3aBEPIIAIOT M3y4YeHHE HaulOojiee BaXKHBIX TEM
yueOHoi muctumianHbl. OHU CIy)KaT s 3aKpeIuIeHUsT W3YYEHHOTO MarepHaia, pa3BUTHA
YMEHUH U HaBBIKOB IOATOTOBKH JOKJIAJO0B, COOOLICHHH, NPHOOPETEHUsI ONbITa YCTHBIX
nyONUYHBIX BBICTYIJICHUH, BEJCHUS JAUCKYCCHUHU, apryMEHTAllMd W 3aIlUThl BBIIBUTAEMbIX
MIOJIO’KEHHH, HABBIKOB MPAKTHYECKONH pabOTHl B MUKPOOMOJIOTMYECKOH J1abopaTOpHM, a TaKxke
IUIL  KOHTPOJSL TpernojaBaTelieM CTENEHH IOATOTOBIEHHOCTH CTYAEHTOB [0 HM3y4aeMOM
JTUCLUIUINHE.

[Ipy m1OArOTOBKE K MPAKTHUYECKOMY/Ia0OpPAaTOPHOMY 3aHSATHIO CTYIEHTHI HMMEIOT
BO3MOKHOCTh BOCIIONIb30BAaThCsA KOHCYJbTAlMAMHU TpenofaBarens. [lpu moAroToBke K
NPAKTUYECKUM/Ta00pAaTOPHBIM ~ 3aHATUSAM CTYJCHTAaM HEO0OXOAMMO NPUHOCHUTH € COOOM
PEKOMEHI0OBAaHHYIO MPEToIaBaTeNIeM JTUTepaTypy K KOHKPETHOMY 3aHSTHIO;

70 OYepelHOr0 MPaKTUYECKOT0/IadopaTOpHOrO 3aHATHS 1O PEKOMEHIOBAHHBIM
JUTEPATypHBIM HCTOUYHUKAM IPOpabOTaTh TEOPETHUYECKHI MaTepHall, COOTBETCTBYIOLICH TEMBbI
3aHSATHUS; IOBTOPUTH MPOBEACHHBIE MHCTPYKTAXXH IO TEXHUKE 0€30I1aCHOCTH;

B Hauale 3aHATUH 3a/aTh MPENOAABATENI0 BOMPOCHI IO MaTepHajy, BBI3BABIIEMY
3aTpyAHEHUS B €ro TOHMMAaHMM W OCBOCHHM TIIPH pEIICHUH 3a/a4, 3aJaHHbIX JUId
CaMOCTOSITEJIFHOTO PEILICHHS;

B X0l CEMHHAapa JJaBaTh KOHKPETHBIE, YETKHE OTBETHI 10 CYIIECTBY BOIIPOCOB;

Ha 3aHATUU JOBOAMTH KAXKIYIO 33Jady 70 OKOHUYATEIbHOI'O PEIICHUs, JEeMOHCTPUPOBATD
MIOHMMaHUEe MPOBEJICHHBIX pacueToOB (aHAJTU30B, CUTYalUi), B cly4ae 3aTpyIHEHUN oOpamaTbes
K IIPEero1aBaTelio.

caMoCTOsITeNIbHAs paboTa CTYJJCHTOB IO MPOrpaMMe TUCIUILIIHEI;

— mnpopaboTka marepuana nporpammsl ¢ CJ10;

— KOHTPOJIb TIpoliecca 00y4eHus ImyTeM MpoMekyTouHoro tectuposanus ¢ CJ10;

— MOATOTOBKA K BBIIOJIHEHUIO Ja00OpaTOPHBIX paboT B 1a00paTopusix By3a;

— 00cy>XJIeHHE U 3a1uTa pedepaToB 1O AUCLHUILINHE;

— MOATOTOBKA, MPEJICTaBIICHHE U 00CYKICHHE MTPE3CHTAIMI HA CEMUHAPCKUX 3aHATHUSAX;
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IIpenycmorpena BO3MO)KHOCTh HCIOJIb30BaHUs JIEKTPOHHOT' O o0y4eHus,
JMCTAaHIIMOHHBIX 00pa3oBaTeNbHBIX TexHOJoruil. Bce wmatepuansr pasmematorcs B CJO
MockoBckoro [Tonmurexa (https://Ims.mospolytech.ru/).

JlaGopatopHass paboTa MOJIPa3yMEBAET CAMOCTOSITEIbHOE BBINIOJHEHUE CTYICHTOM
(Tpymnmoil cTyA€HTOB) MPaKTUYECKUX AECUCTBUHN MO omnpeneia€HHoi Teme, Llenb BbIMOIHEHUS U
HamMcaHusi oT4yera Mo JaboparopHo pabore —(pOpMHUpPOBaHHME Yy CTYACHTa HABBIKOB
JOKYMEHTUPOBAaHUS JCUCTBUI M TPEACTaBICHUS COOpaHHBIX MarepuajoB U (PakToB B
COOTBETCTBUU C TPEOOBAHUSAMH, IPEIBABISEMBIMHU K OTUYETaM.

B otuere 10KHBI OBITH IPECTABICHBI:

- Ha3BaHUE ¥ HOMEp J1abOpaTOPHOM pabOTHI;

- TeMa W aKTyaJbHOCTh (KpaTKuii 0030p JUIsi 4Yero Hy>KeH IaHHBIA METOJ W/WIn
n3yuyaeMbiit mpouecc, BAB u T.71);

- BBeZcHUE (OOBSCHAIOTCS MPHHLUIBI METOJA; €ro 3HAYMMOCTb, aKTyaJbHOCTb;
YKa3bIBAIOTCA LENb M 334l MHHH-UCCIEIOBAHUSA; MOTYT OBITh HEPEUUCICHBl HEKOTOphIE
MCTOYHUKU MH(POPMALIUN);

- OCHOBHas 4acTh: X0/ paboThl (OTpa’keHbI NEHCTBUSA MO JOCTHXKEHHUIO MOCTABICHHBIX
3aja4), pe3yabTaThl (3a()UKCUPOBAHBI PE3YJIbTATHI, BHITOJIHEHBI HEOOXOAUMBIEC PACUETHI);

- 3aKJIt0YeHUe (KpaTKUe BBIBOJIbI);

Mpudr: Time, 14 nr. Mexcrpounsiii unrepBanm: 1,5. A63am: 1.25 (umm 1,27).
BelpaBHuBaHue Tekcra: nmo mupuHe. llepenoc: aBroMarnueckuil. TUTYIbHBIM JIMCT B
COOTBETCTBMU C TpeOOBaHUAMH Kadeapsl K OQOPMICHHIO Yy4eOHOW JOKYMEHTAIHH.
JlonyckaeTcst opopMIIeHHE Ha JIUCTE ¢ 00EHX CTOPOH, KPOME TUTYJIBHOTO JIUCTA.

JlaGopaTopHble pabOThl OLIEHUBAIOTCS «3aYTCHO» M «HE 3aUTEHO» IpPHU YCIOBHH
BBIMIOJIHEHHOW HAa 3aHATUM PAaOOTHI, OGOPMIICHHS B YCTAHOBJICHHOM IMOPSAKE M «3aLUTHD)
paloThI B BHJIE OTBETOB MPENOJABATENIO 110 CYTH U COACPIKaHUIO PAOOTHI.

CryneHTam, MpONYCTHBIIMM 3aHATHS (HE3aBUCUMO OT NPUYMH), HE HMEIOIINE
IIMCBMEHHOTr'0 PEIICHUs 3a]1a4 UM HE MOArOTOBUBIIMECS K JAHHOMY NPAaKTUUECKOMY 3aHATHIO,
PEKOMEHYETCSI HE II03KE YeM B 2-HEJCHbHBIM CpPOK SBUTHCA Ha KOHCYJBTALMIO K
IIPENOAABaTENI0 U OTUUTATHCS 10 TEME, U3yuaBlIelcsa Ha 3aHATUU. CTyIEeHThl, HE OTYUTABIINECS
M0 KaXJOW He MpopabOTaHHON MMM HA 3aHATUSAX TEME K Hayajy 3auyeTHOH CeCCUH, YIyCKaroT
BO3MO’KHOCTb ITOJIYYUTh TOJIOKEHHBIE 0AJUTBI 32 pa0OTy B COOTBETCTBYIOIIEM CEMECTPE.

CTyneHTbl, TPONMYCTUBIINE 3aHATUS W/WIM HE CHaBIINE Bce JabopaTopHbIE pabOThI HE
JOMYCKAlOTCS K 3k3aMeHy. CTyAeHT, MPOIyCTUBIINN J1abOpaTOpHYIO padoTy MO yBaKUTEIbHOM
MIpUYKHE, IMEET MPaBo ee 0TpaboTaTh B KOHIIE cemecTpa (He Oolee 3 mabopaTOpHBIX padoT).

7. DoH/I OLICHOYHBIX CPEACTB
7.1. MeToabI KOHTPOJISAA 1 OLICHUBAHMSA Pe3yJIbTATOB 00y4eHus!

ChopMUPOBAaHHOCTh ~KOMIIETCHLIMH TP HU3YYEHHHM JUCHMIUIMHBI  OINpEesseTcs
nocpeACTBOM OLCHKHU COOTBCTCTBUA OTBCTOB I/I/I/I.]II/I BBITIOJIHCHU A BaZ[aHI/Iﬁ 3asBJICHHBIM
MHJMKATOpaM B PAaMKax MEPONPUATHM TEKYLIEro KOHTPOJII M IPOMEKYTOYHOM aTTeCTallUd
(ok3ameHa). B TeueHwe mNPOXOXKIEHHs 0O0pa30BaTEIbHONM MPOrpaMMbl CTYAEHTHI JIOJKHBI

HU3YYUTH HCKHHOHHBIﬁ Marcepuaji, noccuarb U y4aCTBOBATb B OGC}’)K,Z[CHI/II/I Ha HOPaKTUYCCKUX
3aHATUAX , BBIIIOJIHUTH U 3allilUTUTL BCC HaGOpaTOpHBIC paGOTBI.

7.2 lllkajia ¥ KPUTEPHUH OLICHUBAHMS Pe3y1bTATOB 00y4eHus!

®opmMa MPOMEKYTOYHOU ATTECTALUU: DK3aMEH.
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[MpomexyTouynast arrecramusi oOydJaomuxcs B ¢GopMe OdK3aMEeHa MMPOBOJIUTCS IIO0
pe3yJbTaTaM BBHITIOJHEHHS BCEX BUJOB Y4eOHOU pabOThI, MPEIyCMOTPEHHBIX YUCOHBIM TIAHOM
[0 [JAHHOW JHUCLUIUIMHE, T[PU OTOM YUYUTBHIBAKOTCA pE3yJIbTaThl TEKYLIEr0 KOHTPOJIS
yCIIeBaeMOCTH B TeueHUe cemecTpa. OIleHKa CTeNeHU JOCTHXKEHHsS O00ydarolnuMucs
IUTAHUPYEMBIX PEe3yJbTATOB O0yUEHUS 10 JTUCIUILTHHE MPOBOJUTCS MPErogaBaTesieM, BeIyuM
3aHATHS 1O JUCLUIUIMHE METOJOM JKCHEPTHOM oueHku. [lo wuroramMm mnpomMekyTodHOM
aTTecTaIn o JIUCITATIIINHE BBICTaBJISICTCS OlICHKA «OTIIMYHO, «XOpOLLIO»,
«YJIOBJIETBOPUTEIBHO» WIIH «HEYIOBIETBOPUTEIIBHO.

IlIkana ouenueanusn

Onucanue

Omauyno

BrinonHens! Bce BHIbI Y4€OHOH pabOThI, MPeLyCMOTPEHHbIE YIEOHBIM
wiaHoM. CTyneHT JEeMOHCTPUPYET COOTBETCTBUE 3HAHHM, YMEHHI,
HaBBIKOB IPHBEICHHBIM B TaOJMIIaX TMOKa3areled, Omepupyer
NpUOOPETEeHHBIMU 3HAHUSMH, YMEHUSMH, HABBIKAMHU, NPUMEHSET UX B
CUTyallUsX MOBBIIIEHHONH ciloXHOCTU. Ilpu »3TOM MoOryr ObITh
JONYILICHBl He3HAYUTENIbHbIE OIMIMOKM, HETOUHOCTH, 3aTPYJHEHUS TpU
AHAJTMTUYECKUX OIEpalusiX, MepeHoce 3HAHMKW M YMEHHH Ha HOBBIEC,
HECTaHJAPTHHIE CUTYALIUU.

Xopowio

BrimonHeHs! Bce BHIBI Y4€OHOH pabOThI, MPeLyCMOTPEHHbIE YIEOHBIM
wianoM.  CTyAeHT  JAEMOHCTPHpPYET  HENOJHOe,  IMPaBHILHOE
COOTBETCTBUE 3HAHMH, YMEHHMH, HABBIKOB INPHUBEICHHBIM B TabIuIax
nokaszarenei, MO0 eciM TpU  3TOM OBUIM  JOMYIIEHb  2-3
HECYII[ECTBEHHBIC OIIHUOKH.

Yooeremeopumenvro

BrimonHeHs! Bce BUIIBI Y4€OHOH pabOThI, MPeLyCMOTPEHHbIE YIEOHBIM
rwiaHoM. CTyJOeHT JEeMOHCTPUPYET COOTBETCTBHE 3HAaHUM, B KOTOPOM
OCBEIIICHa OCHOBHAs1, HanboJiee BaXKHAsl 4YaCTh MaTepuasa, HO IPU 3TOM
JOMYIIeHa O/IHA 3HAUUTENIbHAs OIINOKA UM HETOYHOCTD.

HeyoosnemsopumenvHo

He BbmmomneH oauH wium  Ooinee BHUIOB  Y4eOHOM  paboOTHI,
MPEeIyCMOTPEHHBIX  y4eOHbIM TuUTaHOM. CTyIeHT JAeMOHCTPUPYET
HEMOJIHOE COOTBETCTBUE 3HAHUM, YMEHHI, HAaBHIKOB MPUBEIACHHBIM B
Tabuuax IMoKaszarenei, JOMyCKAIOTCS 3HAYUTENbHBIE  OIIMOKH,
MPOSIBIIICTCS. OTCYTCTBUE 3HAHWM, YMEHHWH, HABBIKOB 10 POy
MOKAa3aTeNNei, CTYJEHT HCIBITHIBACT 3HAYUTENBHBIC 3aTPyIHEHUS TPU
OTIEPUPOBAHUU 3HAHUSMU U YMEHUSMHU TPH UX IMEPEHOCE HAa HOBHIE
CUTYaIlUH.

7.3 OneHo4HbIe cpeacTBa

7.3.1 Texkyuuii KOHTPOJIb
1. KonTtponbnas pabota

KonTtpousbnas padota Ne 1

1. Yro takoe x/la?

2 OcobenHoctu (pepMEHTOB Kak OMOKaTaTN3aTOPOB.

3. Jlokanu3anus B KieTke cuHTe3a pepmentoB (OenkoBbix, PHK).
4 @depMeHTHI POCTHIE U CIOKHbBIE. KopepMeHTHI.
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5. DOuHepreruyeckuii neHTp Gpepmenta. Hocurens sHepruu.

6. Oxcunopenykraspl. OcylecTBIIEMbIE PEAKIIUH, IPUMEPBI.

7. I'maponasel. OcyniecTBisieMble PEaKU, IPUMEPHI.

8. YcnoBust paboThl GepMEHTOB.

0. 3aBHCHMOCTh HA4YaJbHON CKOPOCTH OT KOHIIEHTpAIMK CyOcTpaTa.

10. Crnenuduueckue u HecelupuIecKue HHruOUTOPHI

11. [Tpumenenne (hepMEHTOB B Ka4eCTBE JICKAPCTBEHHBIX MPETapaToB

12. 3aMmecTuTenbHas Tepanus (pepMeHTaMu, HCHOJb30BaHHE (EPMEHTOB B
KOMILIEKCHOM Tepanuu

13. OcHOBHBIE  CNOCOOBI  PEryJsIIMM  aKTUBHOCTU  (epMeHTOB.  Perymsmms

YaCTUYHBIM (OrpaHUYCHHBIM) TPOTEOTH30M

KonTpoasHas padora Ne 2

L. HcTounuku pepMEHTOB B IPOMBIILIEHHOCTH

2. [Tponiecc @onauna npu oOpa3oBaHuu pepMeHTa

3. Enununa ¢epmenraruBHoit aktuBHOCTH B cucreMe CH, MexmayHapoaHbie
€IMHUIIBL.

4. Jlenatypanus Oenka. B yem 3akmouaercs, kKakue (pakToOpbl BIUSIOT.

5 CyOctpat ¢epmenTa. [IpoayKTsl pepMEHTATUBHON peaKuu
6 Karanutuueckuii neHTp pepmenta

7. [Tpunnuns! knaccudukanuu GepMeHTOB.

8 Tpancdepaszpl. OcymiecTBisieMble peaKIH, TPUMEPHI.

9 JInazsl. Ocy1iecTBiIsieMble peakiuu, MPHUMEpHI.

10. Bnustaue pH cpenst Ha dpepmeHT

11. KoHcTuTyTHBHBIE U HHAYIIHOCIbHBIE ()epMEHTHI

12. 3aBHCHMOCTb CKOPOCTH (DEPMEHTATUBHON PEAKIIMU OT TeMIepaTyphbl

13. MackupoBoyHoe UHrHOMpoBanue pepmenTa. [I[pumeHeHne B MeTuIHe

14. N3odepmeHTHI

15. OCHOBHBIE CHOCOOBI PEryJsilIMM aKTUBHOCTH (PepMEHTOB. AJniocTepuuecKas
perynsus

KonTponrsHas padota Ne 3

bruoxumuueckuii MexaHu3M CUHTE3a (PEpPMEHTOB B KJIETKE
Kak nzmepsioT pazmepsl pepmenTa?

Penarypanus. [Ipumepsr 0OpaTUMOil 1eHaTypanuu
Xumudeckas nmpupojia pepMeHToB. Pubo3umMer
Crnenuduunocts (hepMEHTOB

Mopens o0pa3oBaHus (epMEHT-CYyOCTPATHOTO KOMILIEKCA.
LleHTp perymisiiuu akTMBHOCTU (hepMeHTa

Knaccer pepmenToB

N3omepasel. OcyliecTBiissieMble PEaKIU, IPUMEPHI.

10. Bnusiaue TemnepaTypsl Ha pepMeHT U epMEHTATUBHYIO aKTUBHOCTb.
11. VY nenpHas aKTUBHOCTH (pepMeHTa

12. 3aBHCHMOCTh aKTUBHOCTHU (epmenTa ot pH

O XNk W=

KonrpomnbHas pabota Ne 4

L. CuHTe3 U perynsnus CHHTe3a (DepMEHTOB B KIIETKE
2. CtpykTypa MOJIeKy pepMeHTOB. AKTUBHBIN IIEHTP
3. Kak onpenensitor akTHBHOCTH (epMeHTa?

4. Mertonpb! BbIZeTIeHUS (DEPMEHTOB
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5 Perynsiuus aktuBHOCTH (pepMeHTa (MHTHOUTOPHI, aKTHBATOPHI)
6 Monens MHAYLIMPOBAaHHOTO cooTBeTcTBUA Konnanaa

7. Cranguu pepMeHTaTUBHOHN peakiiuu

8 DKCTpaLeIUTIOSIPHbIE U HHTPALCIUTIONIIPHBIE (PePMEHTHI

9 Jlurasel. OcyiiecTBiasieMble peaKIuU, IPUMEPHI.

10. KoHkypeHTHOe U HEKOHKYpPEHTHOE HHTMOMPOBaHUE

11. CrannapTHble yCIOBHUS U3MepeHHs (epMEHTAaTUBHON aKTUBHOCTH

12. Koncranra Muxasnuca

13. OH3UMOJMarHOCTHKA

14. OcHOBHBIE C€HOCOOBI PETYNSIUM AKTUBHOCTU (epMeHTOB. Perymsuus myrem
¢dochopunupoBanusi-nedochopuIMpoBaHUS MOJIEKYIIBI epMeHTa

15. CrniocoObI perynaunu cKOpocTy (PepMEHTATUBHBIX PEaKIIHi

2. TectoBble 3agaHus

3. 3amaHus Ha CaMOCTOATEIbHYIO padoTy

[Ipu m3yueHUM Kypca ydalluiics JOJDKEH CaMOCTOSITENbHO MpopadoTaTh CleAyIOIINe
pa3aensl:

L. KodepmenTasie (popMbl BUTAMHHOB. Y4YacTHE METAUIOB B (hepMEHTATHBHBIX
IPOLIECCAX.

2. YTunuzanus u pereHepanus KoQpakTopos (KOGEpMEHTOB).

3. MMMoOMIIN30BaHHBIE KJIETKH PACTEHUN U )KUBOTHBIX

4. KomnbiotepHbie  6a3pl  JaHHBIX.  ba3pl  JaHHBIX ~ aMHUHOKHMCIOTHOM

MOCJICTIOBATEILHOCTH OETKOB. ba3bl TaHHBIX TpeXMEpHOU CTPYKTyphl OenkoB. MHTerpaabHbIC
0a3bl MaHHBIX. MeTaboanueckue 0a3nl JaHHBIX.

5. MeTtonbl ompenencHusT M302JICKTPHUYECKOM Touku ¢epMeHToB. Pa3paborath
METOJa pasjielieHus (PEepMEHTOB U OMpeAeNCHUS H303JEKTPUYECKONH TOYKH 0a3uIuaIbHBIX
nporeas

6. Metoabl ummoOmm3anuu QepmentoB. [lomoOparb MeToa HMMOOMIM3AIMU
JIAKKa3bl.

7. ®epMeHTH, OCYLIECTBIISAIOIINE JICHUTPUPUKALHIO. Cy6cTpatsl u
npoaykTel. IlogoOpaTh MUKPOOPTaHU3MBI-IIPOYIIEHTHI Ul IPOMBIIIEHHOT'O TPUMEHEHHS.

8. ®depMeHTHI, OCYIIECTBISIONINE IECTPYKLIUIO apOMAaTHIECKIX HUTPOCOCTUHEHHH.

Cy6crparel u mpoayktTel. ITomoOpaTe MHKpPOOPTaHU3MBI-IPOIYLEHTHl IS TMPOMBIIIIICHHON
TEXHOJIOTUU.

0. DepMeHTHI, OCYLIECTBIISAIOIINE JNECTPYKLUIO TeTEPOLUKINIECKUX
HutpocoeauneHnit. Cyocrparsl U npoaykTsl. [logoOpaTe MUKPOOPTraHU3MBI-IIPOAYILIEHTHI
JUISL IIPOMBILITIEHHON TEXHOJIOTUU.

10. @depMeHTBI, OCYIIECTBISIONINE JECTPYKLUHIO KapOaMHUAHBIX COEJAWHEHUI.
Cybcrparel 1 npoaykTsl. IlogoOpaTe MUKpPOOPTraHU3MBI-IIPOAYLIEHTHI JIJIsl TPOMBIIIJICHHON
TEXHOJIOTUU.

11. Metonel  ompeneneHus  aMHJIA3HOW — akTUBHOCTH.  [lomoOpate  meTon
OIIpEAEIIEHUS] aMUJIOIUTUYECKON aKTUBHOCTH B KPaxXMaloCOAepXKalllUX Cpeaax.

12. Karanmazpl W MX mNpuMeHEeHHE B JeATeNbHOCTH 4YesoBeka. IlomoOpaTh
MPOJYIIEHT U 000CHOBATH €T0 BHIOOD.

13. buokaranuruyeckui croco6 IIPOU3BOJCTBA IEKTPONPOBOAAIIUX
nonumepoB. IlogoOparb GpepMeHT U MPOYIIEHT.

14. PazpaGotare mpoekT mnabopaTopuu JUii  KOHCTPYUpOBaHUS  (pepMEHTOB
(MeToaMuecKkoe | MaTepUalbHO-TEXHHUECKOE OCHAILEHNE, KaIpOBbII IIOTEHINAI)

15. @DepMEHThI,  yBEIMYUBAIOIIME CPOK TOJHOCTH  IHUIIEBBIX  IPOIYKTOB.

HpO,Z[yI_[eHTBI , TCXHOJIOTHH ITOJTYyUYCHMUA.
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11.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

16. [MumeBaputenbupie  ¢GepMeHTH Uil MeAuuMHBL.  TpeOoBaHus K
npenaparaM, HUCTOYHHUKH, BOZMOXKHBIC IIPOAYLIEHTHI.

17. TpombonuTnueckue ¢GepMeHThl. XapakTepuctuka, TpedoBanus. IlomoOpaTh
MPOJYLEHTHI ISl IPOMBILIUIEHHOTO MOMYyYSHHSI MEUIIMHCKUX MPEnapaToB

18. @depMeHTbI, yBETUYMBAIOUIME CPOK TOJHOCTH  THIIEBBIX  MPOAYKTOB.
[TpoayleHTbI, TEXHOJIOTUU TIOTYUYCHUSI.

19. buokatanutuueckuii crnoco® Ttpanchopmanuu aHtuOuoTukoB. I[lomoOpaThb
MPOYIEHTHI ISl HPOMBIIIIEHHOT'O IPOM3BOICTBA

20. DOH3UMBI B CTUPATIBHBIX MOpOIIKax. ICTOUHUKH, CBOMCTBA, 3()()EKTUBHOCTb.

21. Jlaktaza. IIpomblluIeHHOE TPUMEHEHHE, MPOAYLEHTH, TpeOoBaHUA K
npernaparam.

22. [Tpumenenne pepmMeHTOB B Onocencopax. McTouHuky, TpeOOBaHHS K YUCTOTE.

23. MemOpaHHbBIE METO/IbI BBIACTCHHS (DEPMEHTOB.

24. @®epMeHTBHl IS TOJYyYeHUS (QPYKTO3bl B MUIIEBOW NPOMBIIIICHHOCTH

KYKYpY3HBIH SKCTpaKT KpaxMal maToka
7.3.2 IlpoMexyTouHas aTTecTalus

Bonpocsl Kk JK3aMeHAUMOHHBIM Omjeram mno aucuuminHe «lIpukiagnas
IH3MMOJIOT U
Wmxenepnast sH3uMonorus. CBsi3b ¢ ApyruMH  JucuuiuiiHaMu. OCHOBHBIE HarpaBlICHUS
pa3BUTHS
CX0aCTBO M OTJINYHME OMOJIOTMYECKUX KaTaau3aTOPOB OT XUMHUECKHUX.
Xumudeckas npupojia pepMeHToB. Pubo3umMer
HcTounuku pepMEHTOB B IPOMBILILIEHHOCTH
bruoxumuueckuii MexaHu3M CHHTE3a (PEpPMEHTOB B KJIETKE
Jlokanu3anus B KieTke cuHTe3a pepmento (OenkoBbix, PHK).
CuHTe3 U perysnus CHHTe3a (DepMEHTOB B KIIETKE
ITpornecc donaunra npu oOpa3oBanuu pepmeHTa
depMeHTHI IPOCTHIE U CIOKHbIE. KopepMeHTHI.
. Ponb KOQepMEHTOB M TPOCTETHUECKUX Tpynnm B OHOKaTanu3e. YyacTHe METaUIOB B
(epMEeHTAaTUBHBIX MPOLIECCaX.
Crpoenue ¢pepmenToB. [lepBuuHnas, BTOpHYHasi, TpETUYHAS, YSTBEPTHYHAS CTPYKTypa
Jlenatypauus 6enka. B yem 3axitouaercs, kakue (pakTopbl BIUSIOT.
Penarypanus. [Ipumepsr oOpaTuMoii 1eHaTypanuu
CyOctpat pepmenTa. [IpoaykTbl pepMeHTaTUBHOMN peakIu
Cranuu ¢pepMeHTaTUBHON peakiuu
CrnenuduyHocTh (PEpPMEHTOB
Mozens o0pazoBanusi epMeHT-CyOCTPaTHOTO KOMILJIEKCA.
Mozens HHIyIMPOBAaHHOTO cooTBeTcTBUS Konutanaa
AKTUBHBIE U PETYJIATOPHBIC LIEHTPBI.
CtpykTypa Mosiekya pepMeHTOB. AKTUBHBIN IIEHTP
LleHTp peryisiuuu akTUBHOCTH (epMeHTa
DOuHepreruyeckuii uentp pepmenrta. Hocurens snepruu.
Kartanutnueckuit ieHTp dpepmenta
KoHctuTyTBHBIE U UHAYIHOENbHbBIE (DEePMEHTHI
Perynsiuus aktuBHOCTH (pepMeHTa (MHTUOUTOPBI, aKTUBATOPHI)
Crnenuduueckue 1 HecenupuuecKue MHrHOUTOPBI
MackupoBoyHOe HHrHOUpoBaHue ¢pepmenTa. [I[pumeHeHne B MeTuIHe
N3odepmeHTHI
CrniocoOBbI perysiuu CKOpoCcTH (epMEHTATUBHBIX PEaKIUN
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30.
31.

32.

33.

34.

35.

36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

49.
50.

51.
52.
53.
54.
55.
56.
57.

58.
59.
60.
61.
62.

63.
64.

65.
66.

OcHOBHBIE CIIOCOOBI PETYJISALUN AKTUBHOCTH (PEpMEHTOB. AJJIOCTepUYecKas perysuus

OcHOBHBIE CIOCOOBI PETYJSAIMU AKTMBHOCTH (PepMEHTOB. Perymsiuus ¢ momouipio Oenok-
OEIKOBBIX B3aUMOICHCTBUI

OcHOBHBIE ~ €HOCOOBI  PEryJsiiMM  AaKTUBHOCTH  (epMmeHTOB.  Perymsmms  myTem
bochopunuposanus-aepochoprupoBaHus MOJIEKYIIbI pepMeHTa

OcHOBHBIE  CHOCOOBI ~ PEryJISiMU  aKTUBHOCTH  (epMEHTOB. Perymsiuus YacTUYHBIM
(orpaHUYeHHBIM) MPOTEOIU30M

Enuaunpsl pepMeHTaTUBHONW aKTUBHOCTH, MEXIYHAapOJHbIC €IMHULL. Y/IelIbHas aKTUBHOCTh
¢depmenta CraHIapTHbIE YCIOBUS HU3MEpPEHHUs] (PEPMEHTATUBHOM aKTHUBHOCTHIIpUHIUIIBI
knaccuukanuu pepmento. Kiaccsl pepmMeHTOB

Oxcunopenykraspl. OcymiecTBisieMble peakuu, npumepbl. ['maponasel. OcyliecTBisieMble
peakuuu, npuMmepsl. Tpancdepaszpl. OcyiiecTBIsIEMbIe PEAKIIUU, IPUMEPHI.

JInassl. Ocy1iecTBisieMble peaKkIuu, MPHUMEpHI.

N3omepaspl. Ocy1iecTBiIsieMble peaKIMU, IPUMEPHI.

Jlurazel. OcyuiecTBIsieMble peaKIUU, TPUMEPHI.

DKCTPEMO3UMBI U UICTOUHUKHU UX MOTyUeHHs. TEepPMO3UMBI.

YcnoBust paboThl pepMEHTOB.

3aBHCHMOCTh aKTUBHOCTH (epmeHTa oT pH

3aBHCHMOCTb CKOPOCTHU (DEPMEHTATUBHON PEaKIMH OT TeMIepaTyphbl

3aBHCHMOCTb HAaYaIbHOM CKOPOCTH (PepMEHTATUBHON PEAKLIMU OT KOHLIEHTPALMHU cyOcTpaTa

VYpasaenne Muxasnuca — MenteHn. Koncranta Muxasnuca

Mertoznb! BbIAETIEHHS (PEpPMEHTOB

DKCTpaLEIUTIONSPHBIE U MHTPALSIUTIONISAPHBIE ()epMEHTHI

Crabunmmzanus GpepMEeHTOB B OMOTEXHOJIOTMYECKUX CUCTEMaxX

TexHonoruueckass cxema IOJYyYEHHUS OYMIICHHBIX (DEPMEHTHBIX IpernapaToB (EpPMEHTHI.
OCHOBHBIE XapaKTEPUCTUKU PA3TUYHBIX HOCUTEIEH

CrniocoObl (pr3rueckoil 1 XMMUYECKOH UMMOOMIIN3ALNY TIPEenapaToB

NMMOOMIU30BaHHbIE  KJIETKH  MHUKpPOOpraHu3MoB. OCHOBHBIE  TNPUHIMIBL  JCHCTBUS
MMMOOMIIN30BAaHHBIX KJIIETOUYHBIX OMOKATaIN3aTOPOB

[IpenmymiecTBa ¥ HEAOCTATKH UMMOOMIIN30BaHHBIX (PePMEHTOB.

DepMEeHTAaTUBHBINA MUKpPOAHAIIN3

NMMyHOpEpMEHTHBIH aHanu3

[Tpumenenne GpepMEeHTOB B METUIIHE

OH3UMOIIaTOJIOTUsl. DH3UMOINArHOCTUKA

®epMeHTHI B (hapManieBTUYECKON TPOMBIIIICHHOCTH

@depMeHThl B MHUINEBOW MPOMBIIIEHHOCTH. [lomydeHue TiIoK030-PpyKTO3HBIX CHPOIOB C
MIOMOIIIBIO TJIFOKO30M30MEPa3hI.

Hcnonb3oBanue (GepMEHTOB B TOHKOM OPraHUYECKOM CHHTE3€

MeTo/1bl TOBBIIICHHS! BBIXOA LIEIEBOTI0 MPOAYKTa

depMeHTaTUBHOE NIPEBpAILEHUE PAI[EeMaTOB B SHAHTHOMEPHI

JlecTpyKIusi KCeHOOMOTHKOB C y4aCTHEM MUKPOOPTaHU3MOB U (PEPMEHTOB.

OcoOeHHOCTH KMHETHKH OHMOKAaTaJTUTHMYECKHX IPOLECCOB JECTPYKLUHUU KCEHOOHMOTHKOB.
Ananraius MUKpOOPraHU3Ma K KCEHOOUOTHKY.

depMEeHTaTUBHOE MOTYUYECHHE TIIFOKO3bI U3 IEJUTI0I030COIEPIKAIIETO ChIPHSI.

Hcnonb3oBanue (EepMEHTOB [UIsl CO3/aHUS OHOIICKTPOXMMHUYECKUX MpeoOpazoBaTeneii
SHEPrUH.

OCHOBHOM MPUHLIUI KOHCTPYUPOBAHHS (PEPMEHTHBIX IEKTPOIOB

depMeHTATUBHBIC PEAKLIUU B CHCTEMAaX C OPraHUYECKUMH PaCTBOPUTEISIMU

1. Yro JexHT B OCHOBE MeXaHW3Ma AeicTBUs (pepMeHTOB?
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. CIOCOOHOCTH (pepMEHTa OHMKATh KHHETUYECKYIO SHEPTHIO.

. CIOCOOHOCTH (pepMeHTa MOBBIIATH MOTEHIIHATBEHYIO SHEPTHUIO.
. CIIOCOOHOCTH (pepMEHTa MOBBIIATH SHEPTHIO AKTUBAIUH.

. CIOCOOHOCTH (pepMeHTa MOBBIIIATH KHHETUYECKYIO SHEPTHIO.
. CIOCOOHOCTH (pepMEHTa CHIKATh YHEPTUIO AaKTUBAITUHI

2. 3a cYeT 4ero JAOCTUTAeTCs TEPMOCTAOMIBHOCTD TEPMO3UMOB?
1) 6nmaromapst HETUMUYHBIM JUTSE OOBIYHBIX OCJIKOB CTPYKTYPHBIM 3JIEMEHTaM
2) BCIEACTBHE ONTUMM3ALMHI PACIPEACIICHUS 3apsAa0B
3) 3a cueT HOBBIX (POpM CIIaObIX B3aMMOICHCTBHIA
4) B pe3ynbTaTe yMEHbUICHUS THIPOGHOOHOI 00JIaCTH MOBEPXHOCTH OEJIKa TOCTYITHOM
PacTBOPUTEITIO
5) 3a cueT MUHUMH3AIUK OTHOIIIEHUS TOBEPXHOCTh Oenka/o0beM Oenka
6) 6maronaps 6osee BEICOKOMY IO CPAaBHEHHIO ¢ OOBIYHBIMH OJIKaMU COAEPIKaHUIO
TJIMIIHA

3. Tlpu oOpa3oBaHMU YIIOPSJOYEHHOM CTPYKTYpPBI Oellka KOH(POPMALMOHHASL SHTPOITUS
YMeHbIIaeTCA
YBenuuuBaercs
He n3mensercs

4. DHeprusi CUHTE3a MENTUIHON CBSI3U COCTABIISET
35-40 x/Ix/Moab

350—400 x/Ix/mMoib

850-650 x/I>x/Momb

5. AKTHUBHBIH IIEHTp epPMEHTa pPacCMaTPHUBACTCS KaK JKECTKask CTPYKTypa
B Teopuu Puiuepa
B Teopuu Konuiannaa

6. DHeprust pa3pbiBa TUCYIbGUIHON CBSI3H COCTABIISET
okoJ1o 50 kJ[>x/MoJb

ok0:10 300 xJI>x/MOJb

ok010 650 xJ[>/Moit

7. OcHOBHasi KHHETUYECKasl XapaKTepUCTUKA H3PPEKTUBHOCTH (pepMeHTa
Koncranta Muxasnuca (Km)

CKOpOCTh KaTAJIMTUYECKON PeaKkluu

AKTUBHOCTB (hepMeHTa

KonunuectBo pepmenra

8. Kakoaa 3aBucumocts KoHcTantsl Muxasieca U CpoJICTBa K JaHHOMY CcyOcTpaTy
oOparHas
npsMas

9. KakoBa 3aBucumocts KoHcTaHThl MHXasieca 1 Ha4YaJIbHOM CKOPOCTH peakluu

oOparHas
npsMast
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10. Knaccuduxanus ”HTrHOUTOPOB 110 MEXAHU3MY JICHCTBUS
KOHKYPEHTHBIE

HEKOHKYPEHTHBIE

crienu(puIHbIe

Hecneuu(puIHbIe

11. KonkypeHTHOE MHTHOUpOBaHHE:

0o0paTUMOe CHHYKEHHE CKOPOCTH PEaKIUK B Pe3yJbTaTe CBSI3bIBAHUSI MHTHOUTOPA C
aAKTUBHBIM LIECHTPOM

HEOOpaTUMOE CHIKEHHUE CKOPOCTH PEaKIMK B Pe3yJIbTaTe CBSI3bIBAHUS MHTHOUTOPA C
aAKTUBHBIM LIECHTPOM

o0paTUMOe CHHYKEHHE CKOPOCTH PEaKIiK B Pe3yJIbTaTe CBSI3bIBAHUS MHIHOUTOPA C
AJJIOCTEPUYECKUM LIEHTPOM

HEOOpaTUMOE CHIKEHHUE CKOPOCTH PEaKIMH B Pe3yJIbTaTe CBSI3bIBAHUS MHTHOUTOPA C

AJUIOCTCPUUCCKUM LCHTPOM

12. KoHKkypeHTHOE MHTHOUpOBaHHE IPOMCXOIUT, KOTAa MHTUOUTOD SBISETCS
CTPYKTYPHBIM aHAJIOTroM cyOcTpaTa

CTPYKTYPHBIM aHAJIOTOM MPOIyKTa

CTPYKTYPHBIM aHAJIOrOM aKTHUBHOI'O LIEHTPA

13. YpaBHEeHHE OMUCHIBAIOIIEEe KOHKYPEHTHOE HHTHOUPOBAaHUE
E+S<>ES->E+P

E +1<->EI

E+1<>EP

14. Koncrauta Muxasimica
- KOHIIEHTpaIus cyocTpara, Mpu KOTOPOH TOCTUTAeTCs MOJIOBUHA MAaKCUMaTbHON

CKOPOCTHU
- KOHIIGHTpAaLUs MPOAYKTa, IPU KOTOPOI 3aKaHUMBACTCS PEaKLIUs
- KOHIIEHTpauus (hepMeHTa IpH KOTOPOH peakIus UaeT ObIcTpee

15. I'pamyeckoe BEIYMCICHUE MAKCUMAIBHON CKOPOCTH (DePMEHTATUBHON PEaKIIUn
OIIPEIENIAIOT:

COTJIaCcHO 3aBUCUMOCTH Muxasnuca-MeHTeHa

coriacHo 3asucumocty Jlalinyusepa-bapka

COTJIACHO AKCTPAIOIALUN KPUBOH 3aBUCUMOCTH KOHLIEHTPAIMK CyOCTpaTa U IpOAyKTa B

peakuuu

16. MexaHu3Mm AeHCTBUS HHTHOUTOPOB MOXKET OBITH CIIETYIOIINM:
MOTYT CBSI3BIBaThCA C CyOCTPAaTOM U U3MEHSThH €ro KOH(pOPMAaIIHIo
MOTYT CBSI3bIBAThCS C KO(hepMEHTaMH OJIOKUPYSI UX

MOTYT CBSI3bIBAThCS C (pepMEHTAMHU

MOTYT CBSI3bIBaTh (DEpMEHT U cyOcTpar

MOTYT OJIOKMPOBATh BHIBOJ] MPOIAYKTA M3 PEaKIUH (hepMEHT-CyOCcTpaT

17. HekOHKYpEHTHBIA HHTHOUTOP CBSI3BIBACTCS
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o0paTrMoe CHHKCHUE CKOPOCTH PEAKIMH B PE3yJIbTaTe CBSA3BIBAHUS HHTUOUTOPA C
cyocTpatom uiH ¢ pepMEHTOM

HEoOpaTUMOe CHU)KEHHE CKOPOCTHU PEaKIMU B Pe3yJIbTaTe CBSI3bIBAHHUS MHIHOUTOPA C
AKTHBHBIM IICHTPOM

o0paTrMoe CHHKECHUE CKOPOCTH PEAKIMH B Pe3yJIbTaTe CBA3BIBAHUS HHTUOUTOPA C
AJUTOCTEPUYECKUM LIEHTPOM

HEoOpaTUMOe CHU)KEHHE CKOPOCTH PEaKIMU B Pe3yJIbTaTe CBSI3bIBAHHUS MHIHOUTOPA C
AJUIOCTEPUYECKUM LIEHTPOM

18. YpaBHeHuHe onuChIBalOIIee HEKOHKYPEHTHOE MHTHOMpOBaHNE
E+S<>ES->E+P

E +1<->EI

E+1<>EP

ES+I <-> ESI

19. TIpy HEKOHKYPEHTHOM MHTHOMPOBaHUN

KOHCTaHTa Muxasmuca He U3MEHSETCs, 8 MAaKCUMaJIbHasl CKOPOCTh PEAaKIIUU
yMEHbIIAeTCs

KOHCTaHTa Muxasmuca yMeHbIIaeTcs, & CKOPOCTh PEAKIIUN YBEINYUBACTCS

KOHCTaHTa Muxasmuca yBeIM4UBaeTCs, @ MAKCUMaJIbHAs CKOPOCTh YMEHBILIAETCS

20. BecKOHKYpPEHTHOE HHTUOMPOBAHUE

MHTUOUTOP CBSA3BIBACTCS TOJBKO C PEPMEHT CyOCTPaTHBIM KOMIUIEKCOM
MHTUOUTOP CBSA3BIBACTCS TOJBKO C PEPMEHTOM

MHTUOUTOP CBSA3BIBACTCS TOJBKO C CyOCTpaToOM

21. HEKOHKYpEHTHOE HHTUOMPOBaHNE
oOpatumoe
HeoOpaTHUMOoe

22. HeKOHKYypeHTHOE MHTHOMpPOBaHNE

YMEHBIIAETCsl CKOPOCTh PEAKIIUH U aKTUBHOCTH (pepMeHTa
YMEHBIIAETCS TOJIBKO CKOPOCTh peaKLuu

YMEHbIIAeTCsl aKTUBHOCTh (pepMEHTA

23. Annocreprueckoe HHrHOUpOBaHUE

0ECKOHKYPEHTHOE MHTMOMPOBAHHE PETYIISTOPHOTO AIJIOCTEPUUYECKOTO IIEHTPA
0ECKOHKYPEHTHOE MHTMOMPOBaHUE aKTUBHOT'O LIEHTPA

0ECKOHKYPEHTHOE MHTMOMpPOBaHHE CyOCTPaTHOTO LIEHTpa

KOHKYPEHTHOE MHIMOMPOBAHHE PETYIISITOPHOTO aTIOCTEPUUYECKOT0 IIEHTPA

24. Annocteprueckoe MHruOMPOBAHUE TIPUBOIUT

K U3MEHEHHIO TPOCTPAHCTBEHHOM CTPYKTYpPHI (pepMEeHTa

HE MPUBOJUT HU K KAKUM MU3MEHEHUSIM

K U3MeHeHHIo (popMbl cyOcTpaTa

K YXYJIIEHUIO IPOCTPAHCTBEHHOTI'O COOTBETCTBHSI MOJIEKYJIe cyOcTpara

25. Perynsmus o NpuHIMITY 00paTHOM CBS3U
MHTUOMpOBaHKe pepMeHTa IPOU3BOIAT MPOIYKTHI PEaKIHH
MHTUOMpOBaHuE pepMeHTa JOCTUraeTCss M30BITKOM CcyOcTpara



MHTUOMpOBaHKe epMeHTa JJOCTUraeTcsl HeI0CTaTKOM (pepMeHTa

26. larubupoBanue cyOCTpaTOM MOXHO OIUCATh CIEAYIOINIMM ypaBHEHHEM
E+S<>ES2->E+P

E+I1<>EI

E+1<>EP

ES+I <-> ESI

27. MexaHnu3M MHTHOMPOBaHUS CyOCTPaTOM COCTOHUT B TOM, UTO
MoJieKyJia cyocTpaTta OJIOKMPYET aKTUBHBIN LEHTp pepmMeHTa
MoJIeKyJia cyocTpara OJIOKUpYeT auIoCTepUUYECKHil IEHTp hepMeHTa
JIBE MOJIEKYJIbI cyOcTpaTa OJIOKMPYIO aKTHBHBIN LIEHTP (hepMeHTa

28. lurubupoBaHue cyOCTpaToM sIBISETCS
00paTHUMBIM MPOLIECCOM
HEOOPaTHUMBIM IPOLIECCOM

29. depMeHTaTUBHBIN HHTUOUTOD

BELIECTBO, 3aMEUISIIOIIEE TPOTEKAHNE PEAKIINU

BEIIECTBO, CTUMYJIUPYIOLIEE MPOTEKAHUE PEAKIIUI

BEIIECTBO, U3MEHAIOIEE CTPYKTYPY NMPOIYKTa PEAKLIUU U OH CTAHOBUTCS HENPUTOIHBIM
JUI JAJIbHENIIETO UCII0Ib30BaHU

30. HeoOpaTtumoe uHrubupoBanue

MIPOUCXOJUT 32 CYET KOBAJIGHTHOT'O CBSI3bIBAHUS MHTHOUTOpA U (hepMeHTa
MPOUCXOAUT 3a CUCT HC KOBAJICHTHOT'O CBA3BIBAHUSA BCCX YHACTHUKOB PCAKIIUU
MPOMCXO/UT 3a CUET BOJOPOIHBIX CBSI3eH B MOJIEKYJIe Oelka-(hepMeHTa

31. CmemanHOe UHTHOUPOBaHKE

MHTUOUTOP CIIOCOOEH BO3JICHCTBOBATH Ha JIIOOYIO YaCTh MOJIEKYJIbI (pepMEHTa
WHTHUOUTOP CIIOCOOEH BO3/ICHCTBOBATh Ha AKTUBHBIN IIEHTP

MHTUOUTOP CIIOCOOEH BO3JICHCTBOBATh HA PETYJIATOPHBIN IIEHTP

BCE OTBETHI BEPHbI

32. CHmXeHHEe CKOPOCTH MpOTEKaroliel (hepMEeHTAaTUBHOM peakny IPOUCXOIUT B
HEKOTOPBIX CITydasix:

Hert noamutku cyberpara — BEpHO

Perynsiuys no npuHIMITy 0OpaTHOM CBSI3H — BEPHO

He BepHo BbiOpana pH peakuuu — He BEpHO

TeMIepaTypa MPEeBbIIIaeT ONTUMAIbHOE 3HAYCHHE - HE BEPHO

33. PaccTaBbTe B BEpHOM IMOPSIKH ONMMCAHUE MEXAaHU3Ma POTEKaHUs (PepMEHTATUBHOM
peaKIuu OT TeMIIepaTyphbl:

1. ®epmeHT cTabuieH 1 HanboJiee aKTUBEH

2. @epMEeHT HAUMHAET JCHATypUPOBATh

3. Hactymaer paBHOBecHE CKOPOCTH JIeHaTypauu pepMeHTa U (hepMEeHTaTUBHOM
peakuuu

4. CHIXEHUE aKTUBHOCTH (pepMEeHTa B BUY JCHATYPALUHU CO CIa0OM CKOPOCTH
(hepMEeHTaTUBHOMN peakInu

34. OntumansHoe pH paboTs! hepMeHTa ABISETCS
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COOTHOIIEHUE MPOTOHUPOBAHHBIX U IETPOTOHUPOBAHHBIX IPYIIIT
COOTHOILIEHUE PEHATYPUPOBAHHOI'O U JAETaTypPUPOBAHHOTO OeKa
COOTHOILIEHUE BOAOPOAHOTO MOKa3aTellsl K KOHLIEHTpAIK cyOcTpaTa

35. N3menenue pH dhepMeHTaTUBHOI peakiiy CBA3aHO C
BBICBOOOX/IEHUEM ITPOTOHOB BO BpeMs (pepMEHTATUBHON PEaKIIUU
MPOAYLIMPOBAHKUE KUCIBIX COSAUHEHUH hepMeHTamMmu

36. KaTnoHbl 1 aHHMOHBI BBI3BIBAIOT JI€3aKTUBALIUIO epMEeHTOB. [IprpoHbIil MeXaHU3M
peryJsiliuyi TaKoro BO3AEHCTBUS COCTOUT B IIPUCYTCTBUM:

METAJUIOTHOHEUHOB

METAJIONPOTEUHOB

TJIMKOMETAJIONPOTEUHOB

37. Hannuue nar-¢assl Ha KpUBOM CKOPOCTH (PepMEHTATUBHOM PEAKIIUU MOXKET
CBH/IETEIILCTBOBATD O:

YaCTUYHOM 00paTUMOil eHoTypauueit pepmMeHTa

oOpazoBaHreM (epMEHTHO-CyOCTPaTHOTO KOMILIEKCa

OTCYTCTBHEM CBA3BIBAaHUS (epMeHTa U cocTpara

HAJIMYMEM UHTUOUTOpA

38. AKTHBHOCTB (hepMEeHTa MOKET OBITh OIpe/iesieHa B BUJIE:

o0I11e# aKTUBHOCTH
YAEIbHON aKTUBHOCTHU
MOJIEKYJISIPHOM aKTUBHOCTHU
BCE BAPHUAHTHI BEPHBI

39. ConocraBbTe aKTUBHOCTD (pepMEHTA U €€ (PU3NUECKUI CMBICIT

OO11ast akTUBHOCTD (PepMEHTA - KOJMUECTBO (hepMEHTa, KOTOPOE KaTaIu3UpPyeT
npeBpaineHue 1 MKkMoib cyOcTpaTa B €AMHUILY BPEMEHH B pacuéTe Ha KOJIMYECTBO MaTepHualla,
B3SITOTO JUTSI UCCIICIOBAHUS

VY nenbHas akTUBHOCTh (pepMEHTA - KOJIMYECTBO (PepMEHTa, KOTOPOE KaTaIU3UPYeT
npeBpaieHue 1 MKMojb cyOcTpaTa B €AMHUIYY BpeMeHH B pacuéte Ha 1 Mr O6enka mpoOsl

MosnekysipHasi akTUBHOCTbB (pepMeHTa (4rcio 000poToB (pepMeHTa) - 3TO KOJINYECTBO
MOJIb CyOcCTpara, MoiBEepraroiieecs MpeBpaleHuIo Mo AelcTBueM 1 Mosb (hepMeHTa B AMHUILY
BpPEMEHU

47. MexaHu3Mbl B3aUMOAEHCTBHS pepMeHTa — cyocTpara o teopun Puiepa:

aKTUBHBIN LIEHTpP (hepMEHTa CTPOro COOTBETCTBYET KOH(UTypauu cyOcTpaTa U He
M3MEHSETCS MPU €ro MPUCOSTNHEHUH

[Tpucoenuuenue cyocrpara K SIKOpPHOMY Y4acTKy (hepMeHTa BhI3bIBACT U3MEHEHHE
KOH(UTypaIiy KaTaIUTHIECKOT0 LIEHTPa TAKUM 00pa3oM, 4TOOBI ero opMa COOTBETCTBOBAJIA
¢dopme cybcTpaTa

48. MexaHu3Mbl B3aUMOAEHCTBHS GepMeHTa — cyocTpara o teopun Komnanna:

AKTUBHBIN HEHTP epMEeHTa CTPOr0o COOTBETCTBYET KOH(pUTypauu cyocTpara U He
M3MEHSETCS MPU €ro MPUCOSANHEHUH
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[Tpucoenuuenue cyocrpara K SIKOpHOMY Y4acTKy (hepMeHTa BhI3bIBACT U3MEHEHHE
KOH(UTypaIiy KaTaIUTHYECKOT0 LIEHTPa TAKUM 00pa3oM, 4TOOBI ero popMa COOTBETCTBOBAJIA
dopme cybcTpaTa

49. OntumansHas pH ans menounoit gocdarazpr
10

2

7

50. nawnyumast pH i1 Tpuncuna
10

2

7

51. nannyumas pH a1 nencuna
10

2

7

52. Kakoit u3 ¢pakTopoB BIHAET Ha CKOPOCTh (PePMEHTATUBHON pPEeaKLuu?

. JIOKAJIM3aIlHs aKTUBHOTO LIEHTPA.
. KOJINYECTBO (pepmMeHTa

. MOJIEKYJIsipHasi Macca (hepMeHTa.

. HAJINYHE 3aMEHUMBIX aMUHOKHCIIOT.

. HAJINYME HE3aMEHUMbIX aMUHOKHCIIOT

53. Yto Takoe «kaTam»?

o KaTaJuTHYeCKas aKTUBHOCTh ()epMEHTa

o €IMHUIIA U3MEPEHUS MOITHOCTU (DePMEHTA.

o €IMHUIIA U3MEPEHUS KOHIICHTpauu hepMeHTa.

o €IMHUIIA U3MEPEHUS KOHIICHTPAIIMH HHTUOUTOPA.
o KOHcTaHTa Muxasnuca-MenTeHa

54. Yto npoucxoauT noj aeictBuemM gpepmenta’?

. yOBbLIb KOHIIEHTpPALUK CyOCcTpaTa.

. yOBbUIb KOHIIEHTPALUH MPOTYKTOB PEaKIIH.
. yOBUTb KOHLIEHTPAUK (pepMeHTa.

. yOBbUIb KOHIIEHTPALUN HHTHOUTOPA.

. yOBLIb KOHIIEHTPALMN aKTUBATOPa

55. Yro takoe abcomoTHas cyocTpaTHas crnenupuaHocTs pepmeHTa?

. (bepMeHT NeiicTBYeT Ha rpyMIly CyOCTpaToOB C OIMHAKOBBIM THUIIOM CBSI3H.

. (bepMeHT eCTBYET TOJIBKO Ha OJUH CyOCTparT.

. (bepMeHT JeiicTBYeT Ha IpyIILy CyOCTPaToOB C Pa3IMYHbIM MIPOCTPAHCTBEHHBIM
CTPOCHHUEM.

. (bepMeHT JeiicTBYeT Ha IpyNILy CyOCTpPaToOB C Pa3IMYHBIMH CBS3SIMU.

. (dbepMeHT neiicTByeT Ha JiBa u Oosee cyocTpaToB

56. Uto Takoe OTHOCHUTENbHAsA CyOCcTpaTHas crieu(pUIHOCTh (hepMeHTa?
. (dbepMeHT neiicTByeT Ha JiBa U Oosee cyOCcTpaToB.
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[ ]
CTPOCHHEM.

[ ]

[ ]

(bepMeHT JeiicTBYeT Ha IpyIILy CyOCTpPaToOB C Pa3IMYHbIM IIPOCTPAHCTBEHHBIM

(bepMeHT eiicTBYeT Ha IpyNILy CyOCTpPaToOB C Pa3IMYHBIMH CBS3SIMU.
(bepMeHT JeiicTByeT Ha IpyNIly CyOCTpaToOB C OIMHAKOBBIM THUIIOM CBSI3H.
(bepMeHT JeiicTBYeT TOJIBKO Ha OJJMH CyOcTpar

57. YUto Takoe TeMIiepaTypHblii OITUMYM?

TeMIepaTypa, Ipu KOTopoil HabrogaeTcst HeoOpaTuMasi HHAKTHUBAIHSL.
TeMmIepaTypa, Ipu KOTopoil hepMeHT 00J1a1aeT MUHUMAIbHOM aKTUBHOCTBIO.
TeMIleparypa, pu KOTOpoi HaOIrogaeTcss oOpaTuMasi HHAKTHBAIIHSL.
TeMIepaTypa, mpu KoTopoil hepMeHT He 001ajaeT aKTHBHOCTBIO.
TeMIepaTypa, Ipu KOTOpoil (hepMeHT 00J1a1aeT MAKCUMAIbHOM aKTUBHOCTBIO

58. Kak Ha3bIBalOTCS BEILECTBA, MOAABISIOMINE AeHCTBIE (pepMEHTOB?

WHTHUOUTOPBI.
KOPEIPECCOPHI.
MOJIU(PHUKATOPHI.
aKTHBATOPBI.
CTaOMIIN3aTOPBI

59. Kakoit Butamun Bxoaut B coctaB HSKoA (kodepment A)?

PETHHOI.
MaHTOTEHOBAs KHUCJIOTA.
BHUKACOJI.

THAMUH.

aCKOpOMHOBAs KUCIIOTA

60. TIpon3BoaHbIE KAKOTO BUTAMUHA BXOJIST B COCTAaB KOQepMeHTa aMHUHOTpaHchepas?

B2.
B6.
BI.
Be.
B5

61. Kakoif BATaMHUH BXOAUT B COCTaB TETPAruapo(onneBoil KUCIoThI?

I.

C.

donuesBas KuciIoTa.
B1.

B2

62. Kakyto rpymniy aToMOB IEpEHOCST aliuITpancgepasbl?

OCTaTKH KETOKHUCIIOT.
OCTaTKH aMUHOKHCIIOT.
ocTaTKi (POCHOPHBIX KUCIOT.
OCTaTKH KapOOHOBBIX KHUCIOT.
OCTaTKH TUAPOKCUKUCIOT

63. Kakue (hepMeHTHI SBISIOTCS OJTHOKOMITOHEHTHBIMU ?

docdotpanchepasbr.
METHITpaHC(epasbl.
anunTpaHcgepasbl.
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aNKuATpaHchepassl.
aMHHOTpaHCc(epasbl

64. Ipu Temneparype Huxke 0°C akTUBHOCTB (pepMeHTa pe3ko cHikaercsa. C 4eM 3To

cBs13aHo0?

MIPOUCXOJUT CHI)KEHUE CKOPOCTH TETIOBOTO JABIKEHHS MOJIEKYJI CyOcTpara.
MPOUCXOUT oOpaTuMasi AeHaTypauus pepMeHTa.

MIPOUCXOIUT HE oOpaTUMast JeHaTypanus GpepMeHTa.

MPOUCXOTUT U3MEHEHHUE NTEPBUYHON CTPYKTYPBI MOJIEKYJIbI (hepMEHTa.
MPOUCXOIUT THAPOIHU3 (PepMEeHTa

65. O6BIYHO (hepMEHTHI MPOSBIAIOT ONTUMAIBbHYIO AKTUBHOCTD IIPHU TEMIIEpaType:

0-10 C.

55-75 C.
35-40 C.
90-100 C

66. IlepBoii cramueit GepMEHTaTUBHOTO KaTalln3a SBIISETCS:

0CBOOOXKICHUE TIPOIYKTa PEAKIIHH.

oOpazoBaHue GPepMEHT-CyOCTPATHOT'O KOMILJIEKCA.

XMUMHYECKoe MpeodpazoBaHue (epMeHT-CyOCTPaTHOrO KOMILIEKCA.
BO3BpalleHre (hepMEeHTa B UCXOJHOE COCTOSIHUE

67. ®epmeHTHI 001a1aI0T HAMOOJIBIIIEH AKTUBHOCTHIO:

B HEUTPAIILHOM Cpelie.

B KHCJIOU Cpele.

IIPU CTPOTO OMPEAETCHHOM Ul KaxJ0ro (hepMenTa 3HaueHnu pH.
B ILIEJIOYHOM Cpefe

68. AKTUBaTOpHl (PEPMEHTATUBHBIX PEAKIIUN

3TO BEILECTBA, YBEINYMBAIOLINE CKOPOCTh (PePMEHTATUBHOM peaKkluu
3TO BEIECTBA, CHIKAIOIINE CKOPOCTh (DePMEHTATUBHOM peakluu

3TO BEIECTBA, KOTOPHIE BIUSAIOT Ha (DEPMEHT - CyOCTPATHBIA KOMILJIEKC

69. Haiinure cCOOTBETCTBHSI aKTUBATOPA U €ro BO3JCUCTBUS Ha (DePMEHTATUBHYIO

peaKIuIo

BemecTBa, Biusromue Ha 00J1acTh aKTUBHOTO IIeHTpa — CrocoOCTBYIOT Ooliee
3¢ dEeKTUBHOMY MPUCOCTUHEHUIO CyOCTpaTa (MOHBI METAJIJIOB)

Annocrepuyeckue 3PQEeKTOpHI - BEI3bIBAET KOH(POPMAIIMOHHBIE H3MEHEHHUS B MOJIEKYJIE
OenKa, MPUBOJSIINE K U3MEHEHUIO CTPYKTYPhI aKTUBHOT'O IIEHTpa

70. AKTHBATOpHI, BHI3BIBAIOIINE MOAU(DUKALIMY, HE 3aTPAarUBAIOLIIE aKTUBHBIN IIEHTP

(bepMeHTa aKTUBUPYIOT ITyTEM:

NpPUCOETUHEHUS crienupruyeckoit MoauduIMpyomen Tpymnsl K MojeKyse pepmenTta

nyTEM Tepexo/ia HEaKTUBHOTO MPEIIIECTBEHHHUKA - TPO(epMEHTa B aKTUBHBINA (hepMEHT
BBI3BIBACT JIUCCOLUAIINIO CyObEeTUHHIL (DEPMEHTA, UMEIOILEr0 YETBEPTUUHYIO CTPYKTYPY
BCE OTBETHI BEPHBI
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