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1. Ilesau, 32124 U IVIAHUPYeMbIe Pe3yJIbTAThI 00YYeHHUsI 10 JUCHHUILINHE

@®epMeHThl HalUIM LIMPOKOE IPUMEHEHHE B IPOMBIIUIEHHOCTH, HalpuMep, B
KO)KEBEHHOM UM MEXOBOM IPOM3BOJCTBE, B XJ€OONEUYEHUHU, IHMBOBAPEHUM, BUHOJEINUH,
ChIpOBapeHUU M T. 1. B mocnegnue roapl (epMEHTHl HAyald BBITECHATh TPAAUIIMOHHBIC
XMMHMYECKHE KaTaau3aTopbl U3 TOHKOW XMMHYECKOM MHIYCTPUM, IZ€ OHHU YCIIEIIHO
UCIONb3YIOTCS B peaxkuusax OKHCJICHUS, BOCCTAHOBJICHMUSI, JI€3aMUHUPOBAHUS,
NeKapOOKCUIMPOBAHUS, JAETHJIpaTaliK, KOHAECHCAMU U T. 1. DepMeHThl HaxoaaT Bce Oolsee
IIMPOKOE IMPUMEHEHHWE B MEAMIMHE U MUKpoaHaiu3e. [lepcieKTUBHBIM  sBIISETCS
UCIOJb30BaHUE (EPMEHTOB JJsl MepepabOTKH IMPOMBILIUIEHHBIX OTXOJOB, a TaKXKe I
CO3JjaHusl OMOIEKTPOXUMUYECKUX IpeoOpasoBareneil sHeprun. B Hacrosdiiee Bpems CI0XKHO
Ha3BaThb cdepy [AeATEJBHOCTH 4YeloBeKa, B KOTOPOM Obl MpsAMO MM KOCBEHHO HE
WCTIOJIb30BAIHNCH (DEPMEHTHI.

[TpuknagHas »H3UMOJIOTUS - 3TO HOBOE IIEPCHEKTUBHOE HAYYHO-TEXHHUYECKOE
HamnpaBjieHue OHOTEXHOJIOTUH, B KOTOPOM YJIAQyHO COYETAIOTCS CaMble COBPEMEHHBIE
JOCTHKEHUS] OMOXMMUHU, MOJIEKYJIIPHON OMOJIOTHH, SH3UMOJIOIUU U XUMUYECKON TEXHOJIOTHH.

Henssmu ocBoenusi nucuumIuHbl «[IpukinaaHas SH3UMOIOTHS SBIISIOTCS:

OCBOCHME CTYACHTAaMH OCHOBHBIX IPUHUMIIOB W TEOPETHYECKMX  IOJOXKCHUMI
VMHKEHEPHOU SH3UMOJIOTUH;

dopMupoBaHHE Yy CTYJISHTOB IIOHHUMAaHHS OCOOEHHOCTEH  OHMOTEXHOJOTHYECKHUX
IIPOLIECCOB C yyacTHeM (EepMEHTOB;

YCBOGHHE  OCHOB  KOHCTPYUPOBaHMsS M  IIOCIEAYIOIIErO  HCIOJb30BaHUS B
OMOTEXHOJIOTMH OMOKATAIM3aTOPOB C 3a/laHHBIMU CBOICTBaMHU.

3agauyamu Kypca siBISIOTCH:

IIO3HAKOMUTb CTYJEHTOB C IPEAMETOM,

ONpENeNUTh  MECTO  MNPUKIATHOW  DH3UMOJOTMM B POy  NPHUOPUTETHBIX
HanpaBjiIeHUi OMOTEXHOJIOTUH;

yIayOuTh TNOHMMaHHE (PU3UKO-XMMUYECKUX U OMOXMMHUYECKHUX 3aKOHOMEPHOCTEH
OuoKaTanu3a, 0COOEHHOCTEH ero UCIO0Ib30BAHUS B OMOTEXHOJIOTUHY;

pa3BuUThb  BUJCHHME TEPCIEKTUB  MPAKTUYECKOIO  WCHOJBb30BAHUS  JIOCTHIKEHUM
WHXEHEPHOW dH3UMOJIOTHH;

MOJrOTOBUTh CTYJEHTa K JEATEJbHOCTH B COOTBETCTBUU C KBAIU(PUKAIIMOHHOM
XapaKTEPUCTUKON 110 HAIIPABJICHHUIO.

O6yuenne no aucuumiuHe «[IpuknanHas 5H3UMOJOTHS HANpPaBIE€HO Ha pa3BUTHE
CJICAYIONIMX KOMIIETEHIUH Y OyAyIUX CHeMaIlCTOB

B pe3yabTaTe ocBoeHMsI
o0pa3oBaTe/IbHOM

Kon koMnereHuun | mporpaMmmsl
o0yuaruuiics 10JKeH

Ilepeuyens n1aHUPYEMBIX pe3yJIbTAaTOB
00y4eHHUs 1O AUCHMUILINHE

o0/1aaTh

OIIK-7. Cnoco6en | MOIIK-7.1. 3naet 6a30BbIe MAaTEMaTHYECKHUE,
IIPOBOJUTH ¢busnueckre, PU3NKO-XUMHUYECKUE,
IKCIIEPUMEHTAIbHBIE XUMUYECKHE, OMOJIOTMYECKHE,
HCCIIEeIOBAHUS U | MUKPOOHOJIOTHYECKHE METO/IBI,

WCIIBITAHUSA TIO 3aJaHHOW | MpUMEHseMbIe B OMOTEXHOJIOTUHU
MmeToauke, HaOmonenus u | MOIIK-7.2. BrageeT OCHOBHBIMU METOIaMU
M3MepeHus, 00padaThiBaTh | IKCIEPUMEHTAIBHBIX UCCIICTOBAHUHN U

" WHTEPIPETUPOBATh | HCTIBITAHUNA B OMOTEXHOJIOTHUU
SKCHEPUMEHTAIbHBIC HNOIIK-7.3. T'0TOB 110 3aJaHHON METOIUKE
JTaHHEIC, MIPUMEHSS | POBOAUTH SKCIIEPUMEHTAIbHbBIC

OIIK-7




MaTeMaTu4ecKue, WCCIICIOBAHMS ¥ UCTIBITAHUS, HAOIIOACHNUS U
(buzngeckue, ¢bu3KKo- | U3MEpeHus, 00pabaThIBaTh U
XUMHUYECKHE, XUMHUYECKUE, | HHTEPIPETUPOBATH IKCIIEPUMEHTATHHBIC
Ouosoruyeckue, JTAaHHBIE
MHUKPOOHOJIOTUYECKHE
METO/IbI

2. MecTto AUCHHUIVIMHBI B CTPYKTYPE Oﬁpa3OBaTeHBHOI71 nmporpamMmmal

Jucnunnuna «lIpukiagHas SH3UMOJIOTHS» OTHOCUTCS K OCHOBHOM 00s3aTeNbHON YacTh
6noka b1, monyns «buonrxxeHepus».

Kypc «llpukmagHas >H3UMOJOTHS» JOTMYECKM M METOAMYECKH CBS3aH C JAPYTHMHU
JIMCUUILTHHAMH - «broxumusy, « XuMusi OHOJIOTHUECKH aKTHBHBIX BEIECTBY», K AHAIMTHYCCKAsI
XUMUS W (QHU3UKO-XMMHUYECKHE  MeTOoAbl  aHaimm3a», «OCHOBBI  OHOTEXHOJOTHH»,
«[IpomblnuieHHAs: OMOTEXHOIOTHUSY, «DHU3HUECKasT XUMUSD».

Ceenenusi, wu3naraemMbie B Kypce  «lIpukiagHas — SH3UMOJIOTHSDY  SIBJISOTCS
3aBEPUIAIONIMMHU U HEOOXOANMBI B IIPAKTUYECKOM ESTEIBHOCTH BBITYCKHUKA TIOCIIC OKOHYAHHS
BVY3a.

Jns ycBOGHMsI Kypca CTYACHTBI JOJDKHBI OBITh 3HAKOMBI C (DU3HKO-XMMHYECKUMH
OCHOBAaMH OPTraHMYECKOH, HEOPraHWYecKOW M (U3NYECKOW XHMHHM, a TaKkKe KypCaMH:
«bruoxumus», «XuMusi OUOJOTMYECKHM aKTUBHBIX BEIICCTB», «AHAIUTHYECCKAs XHUMHUS U
(GU3MKO-XUMHYECKHE METOIbl aHanm3a», «OCHOBBI OuoTexHONOrUM», «lIpomblIIeHHAas
OnoTeXHONOTHD), «DU3HUYECKas XUMHUSD».

3. CTpykTypa u coaep:kaHue TUCHUMILTHHBI

OO61ast Tpy10€MKOCTb TUCHUIUIMHBI cocTaBisAeT 3 3aueTe equHuIs! (108 yacoB)

3.1. Buasbl yueOHOI padoThI U TPY10€MKOCTh
3.1.1. Ounas ¢popma oOyueHUs

Ne . KoauuecTBo CemecTpbl
Buj yueOHoii padoTnl
n/n 4acoB 7 cemectp
1 | AyauTopHble 3aHATHS 90 90
B Tom uncre:
1.1 | Jlekuun 36 36
1.2 | CeMuHapcKHe/MPAKTHUECKHE 3aHATHSA 18 18
1.3 | JIaGopaTopHbIe 3aHATHS 36 36
2 | CamocrosiTebHas padoTa 18 18
3 | [IpomeskyTOUYHAS aTTECTALUSA
3aver/au.3aueT/sK3aMeH 9K3aMeH 9K3aMEH
Hroro 108

3.2 TemaTn4yeckunii IJIaH U3Yy4YeHHU S JUCIUTLIMHBI

3.2.1. Ounas ¢popma oOyyeHus

‘ Ne ‘ Pasznennl/TeMbl TpynoeMKocTh, Yac
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1 Paznen 1. CtpykTypHO- 8 2 8 4
(byHKIHOHATIBLHBIE 0COOEHHOCTH
OunokaTanm3a
2 Paznen 2. Kimaccuduxanms u 8 4 4 2
HOMEHKJIaTypa (hepMEeHTOB.
3 Pa3nen 3. TexHonorus pepMeHTHBIX 6 6 8 8
MpernapaToB
4 Pa3nen 4. IlpukiiagHoe 3HaueHUe 14 6 16 4
(hepMEeHTOB /JIs HApOJHOTO X031 CTBa
Hroro 36 18 36 18

3.3 Conepxxanue JUCHUIIMHBI
Copaeprxanue pa3ies10B JMCHUILINHBI

Paznen 1. CTpyKTypHO-(YHKUMOHAJIbHbIE OCOOCHHOCTH OHOKaTaJIM3a.

Tema 1. CTpykTypa, CBOMCTBA 1 MEXAHU3M JAeiHCTBHA OMOKATAJIN3ATOPOB.

Cxoz1cTBO M OTIMYME OMOJIOTMYECKUX KaTalIU3aTOpOB OT XMMHueckux. llpenmyiectsa u
HE/JOCTaTKM Ouokarajau3a NpU €ro MCIOJb30BaHMM B TEXHOJOTMYECKUX IpOIeccax.
OcoOeHHOCcTH OMOKAaTAIMTUYECKUX IMpoueccoB. [IpHUHIMIBI CTPYKTYpHOH OpraHu3alnuu
(bepMeHTOB. AKTUBHBIE U DETYJISATOpHbIE LEHTPhl. Poiib KOGEpPMEHTOB M MPOCTETUYECKUX
rpynn B Ouokatanuze. KodepmeHTHble (OpMBI BUTAMHUHOB. Y4YacTU€ METAUIOB B
(epMEeHTAaTUBHBIX MPOLIECCaX.

Tema 2. Kuneruka ¢gepMeHTATHBHBIX peaKnMii.

Kartanutnueckue napamerpsl. 3aBHCHMOCTb CKOPOCTH (EPMEHTATUBHBIX pPEAaKUUH OT
KOHLEHTpauuu cyocrpata, oT pH u TemnepaTypsl. AKTUBaIUs U UHTMOMpOBaHUE (HEPMEHTOB.
MexaHu3mMbl ~ MHAaKTHBaUMM  (epmeHTOB. MopenupoBaHue M KHHETHKAa  IPOIECCOB
WHAaKTUBAaMKU  (QepMeHTOB.  DakToppl, HHULMUPYIOIIHME  JIEHATypanuulo  (EepMEHTOB.
dusnueckue. Mexanudyeckue. Xumuueckue. buonornueckue. PereHeparus (epMeHTaTUBHBIX
CUCTEM, MPUMEHSEMBIX B OHOTEeXHOJOruMu. PeakTuBalysg HMHAKTUBHUPOBAHHBIX (HEPMEHTOB.
Yrunuzanus U pereHepanus KopaxTopoB (kopepMeHTOB). dDepMeHTAaTHUBHBIE, XUMUYECKUE U
ANEKTPOXUMUYECKUE METOAbI pereHepanuu. Ctabunuzanus GepMeHTOB B OMOTEXHOIOTHYECKIX
cucreMax. TpagunMoHHbIE MeToabl cTabwnmzanuu. Crabunusupytomue no0aBku. EauHUIbI
(depMeHTaTUBHON  aKTUBHOCTH. [lpuHUUMOBI  peryiasiuuu  (HEepMEHTATUBHBIX  pEaKIUi.
W3odepMenThl U MHOXECTBEHHbIE (OpMBI  (epMeHTOB. XHUMHUYECKas MOJU(pHUKAIHA
(hepMeHTOB.

Pa3nea 2. Kinaccngukanust ¥ HOMEHKJIATypa (pepMEHTOB.

Tema 1. MexayHapoaHasi Kiaccupuxkanust pepMeHTOB.

OKCTpEMO3UMBl W HUCTOYHMKM MX TnoiaydeHus. Tepmosumbl. CTpyKTypHbIE H
TEPMOJUHAMHYECKHE  OCHOBBl  (DYHKIMOHMpPOBAHUS  TEPMO3UMOB  TPU  BBICOKUX
Temneparypax. lcmonp3oBaHHe JKCTPEMO3MMOB B OHOTEXHOJOTHMU. AMUIA3bl U
nysutysianasel. [Iporennassl. JJHK-nonumepassi.

Pa3nes 3. TexHoJsiorusi (pepMeHTHBIX NpenapaToB

Tema 1. [lonyuyeHue pepMeHTHBIX MPeENapaToB.




OCHOBHBIE ~ TEXHOJIOTMYECKME OJTambl  IMPOM3BOJCTBA  MHKPOOHBIX  (DEPMEHTHBIX
npenaparoB.  Ilomydyenne  cyxux  ¢epMmeHTHbIX  npenapatoB.  OOopynoBaHue — JUIs
nonyuyenns.  Crapmapruzauusi  (EpMEHTHBIX — IpernaparoB.  TexXHOJIOTrMYeckas  cxema
MIOJIyYEHHs] OUYMILEHHBIX (PEPMEHTHBIX IpenapaToB. MUKpOOHMOJOrHUECKUI U OMOXUMHUYECKHUM
KOHTpPOJIb Mpou3BojAcTBa. llomydyeHne (EepMEHTHBIX NpenapaToB M3 PACTUTEIBHOTO H
AKHUBOTHOI'O CbIpbA. TeXHOIOrHMyeckrue OCOOEHHOCTH IOJIyuyeHHs (DEpMEHTHBIX IpernaparoB
C ONIPEAETICHHBIM COCTaBOM (DEPMEHTOB

Pa3znea 4. [Ipuxkiaaanoe 3HaueHue GepMeHTOB JJI1 HAPOJIHOIO X0351liCcTBA

Tema 1. ®epMeHTATUBHBIH MHUKPOAHAIU3.

Kunernueckast ocHoBa (EpPMEHTATUBHOTO MHKpOaHaiau3a. MeToIbl JETEKIUH B
(depMeHTaTUBHOM  MuKpoaHaiuse. lcmosnb3oBaHMe B~ MUKpPOAHAIM3€  CONPSKEHHBIX
(bepMeHTaTUBHBIX cuUcTeM. MMMoOmnIM30BaHHBIE (EpMEHTHI B MHKpOaHaiIH3e. BHOCEHCOpHI.
AHanuTHyecKkue INpPOTOYHbIE peakTOpbl. PEpPMEHTHbIE MHUKPOKAJIOPUMETPUYECKHE IATUYUKH.
®epMmenTHBIE 35eKTpojbl. MMmyHodepmenTHbiil aHanu3. [lonumepasHas 1enHas peaxkius.
buomtoMuHecueHTHbI MukpoaHanu3. CoMMMOOWIM30BaHHbIE MONU(EPMEHTHBIE CHUCTEMBI B
OMOJIFOMUHECIIEHTHOM aHaJIH3e.

Tema 2. MeanuuHcKass YH3UMOJIOTHS.

JlnarHocTHKa MNAaTOJIOIMYECKUX COCTOSHHUNA. OH3MMONATOJIOTHS. OH3UMOJIMArHOCTHUKA.
On3umorepanud. DepMEHThl  HAPY)KHOTO  NpUMeHeHus. Tepanmusi  BOCHAIUTENBbHBIX
IIPOLIECCOB TPUIICUHOM M XHUMOTPUIICUHOM. TpomOonutuyeckas Tepanus (UOPUHOIM3UHOM U
cTpenTokuHa3zoil. @®epMeHTHas Tepanus BHUpycHbIX 3aboseBanuii PHKazoii, JIHKaszoii.
3amecTuTeNbHAs Tepanus MUIIEBAPUTEIbHBIMU (epMeHTaMu. Tepanus I'MadypOHUAA30i u
KoJulareHa3ou. @epMeHTbl IIPOTHBOOIIYXOJIEBOM  Tepanuu. JledeHue OHKOJIOTMYECKHUX
3a0oneBaHui  acmaparuHazoil. MmmoOunu3oBaHHble — (EpMEHTHl  KaK  JIEKapCTBEHHBIE
npenapaTbl. AHTUTEHHbIE W HMMYHOT€HHBbIE CBOWCTBA HMMOOMIIM30BAaHHBIX (DEpMEHTOB.
@epMeHTHBIE IIpemaparbl  TUIA «KOHTEWHep». McIonb3oBaHHME JIMIIOCOM B KayeCTBE
«koHTelHepa».  [IpumeHeHne  HMMMOOMIM30BaHHBIX  (EpMEHTOB B~ CTOMATOJIOTHUH,
oranemonorun, xupypruu. HMcmonb3oBanue (¢GepMEHTOB B KayecTBE AHAIUTHYECKHUX
pEakTMBOB M B  anmaparax «MUCKyCCTBEHHAs II€YEHb», «HCKYCCTBEHHAas  IIOYKa».
[lepcnexkTHBHBIE HAMIPABICHUS Pa3BUTHS (DEPMEHTHON Tepanuu.

Tema 3. IIpoMbIlIeHHBI OHOKATAIN3.

@epMeHThl B XUMHYECKOW MPOMBINUIEHHOCTH. [lomydeHne L-aMMHOKHCIOT ¢ ITOMOIIBIO
amMuHoauuinaspl.  buoxummueckas ~ ocHoBa  mpomecca.  KoMmMepueckwe — mpenaparbl
MMMOOUIN30BaHHONW aMUHOAINUIa3bl. TeXHOIOrnyeckas cxema Iporu3BoJICTBA.

Tema 4. @epmenThI B (papManeBTHYECKON NPOMBIIIJICHHOCTH.

[Tonyuenne 6-aMMHONEHULIMIUIAHOBOW KHCJIOTHl C TIOMOIIBIO IEHULIHWUIMHAMUIA3bI.
buoxumuueckass ocHoBa mporecca. Kommepueckue —mpemaparbl  MMMOOWIM30BAHHOU
amuHoanumia3bl. TexHosornueckas cxema Npou3BOJICTBA.

Tema S. @epMeHTBI B NULIEBOI NPOMBIIIIEHHOCTH.

[Tonyyenune  IIIOKO30-(PYKTO3HBIX  CHPOMOB C  TOMOIIBIO  IIIOKO30M30MEpasbl.
buoxumuueckast ocHoBa mporecca. Kommepueckwe —mpenmaparsl  MMMOOWMJIM30BAaHHOM
[JIFOKO30M30Mepa3bl.  TexHoJoruueckass cxema IMpou3BoAcTBa. lcmonp3oBaHue B IUIIEBOMR
MIPOMBIIIJIEHHOCTH MPOTEUHA3, aMuJja3, JIMMa3, NeKTUHa3, (3-rajJakro3uaas.

Tema 6. ®epMeHTbI KAK KOMIIOHEHTHI MOIOIIMX CPEICTB.

Awmmnassl. Jlunassl. Hemnmronazer. Oxcunassl. [IpoTeassi.

Tema 7. Ucnosib30BaHue (pepMEHTOB B TOHKOM OPraHMYe€CKOM CHHTe3e

DepMEHTATUBHOE IIPEBPALLIEHHE paleMaToB B OJHAHTUOMEpHL. buokatanuTHueckoe
MOJydYeHHe  MpocTaHouAoB. DepMeHTaTUBHAas  MOAU(HKAIMS  HYKICHMHOBBIX  KHUCIOT,
CHUHTE3 OJIMIrO- U mnonuHykiaeotunoB. @DepmeHtatuBHbli cuHTe3 CaxapoB. Mertoasl
MOBBIIICHUS BBIXOJA LEJIEBOrO MpoayKTa. V3MEHEHHE HOHHOIO COCTOSHHS PEareHTOB.
[lepenoc mpoaykra B apyryio ¢asy. Mcmonb3oBaHue MOCIEAOBATEIbHBIX — PEAKIHUiA.



[IpoBenenue peakuuii B 0JHO(MA3HBIX U ABYX(a3HBIX BOJAHO-OpPraHMYECKHX cuctemax. CuUHTE3
3¢pUpPOB  aMUHOKHUCIOT, MNPUPOJHBIX  AMHUHOKHUCIOT  acmaprama, HENpOTEHHOTEHHBIX
AMHWHOKUCJIOT, MMOJIYUCHHC aKpujaMuza, CHHTC3 516JIO'—IHOI71 KHCJIOTHI, JJaKTaMHBIX
aHTHUOUOTHKOB, IPOCTOTJIAH/INHOB.

Tema 8. YTuiuzauusi NPpOMbIILIEHHBIX 0TX0I0B ¢ IOMOIIbIO (pepMEHTOB

buokonBepcuss pacTUTENBHOTO ChIpbs. DEpPMEHTATUBHOE IIOJYYEHHE TJIIOKO3bI U3
LEJUTIONI030COACPKAILETO  ChIphsl. bHOKaTtanuTHueckue METOJbl  3allUThl  OKpY’KaroIen
cpensl. [lonarue axobnokaranmusa. JlecTpyKius KCEHOOMOTHKOB C y4aCTHEM MUKPOOPTaHU3MOB
u (depmeHToB. OCOOGHHOCTM KHHETHKHM OMOKATAIMTHYECKUX TMPOIECCOB JECTPYKIUU
KCEHOOMOTHUKOB. MexaHu3Mbl ~ KHHETUKH  JIECTPYKIHH  KCEHOOMOTHKOB. Ananranus
MUKpPOOpPTraHM3Ma K  KCEHOOMOTHKY. AccouManus  MHUKpOOpraHu3moB. Peanuzanus
«HEBO3MOYKHBIX» XUMUYECKUX PEAKLIUU.

Tema 9. buossiekTpokaTaaus

Hcnons3oBanue (hepMEHTOB ISl CO3/IaHUSI OMOAIEKTPOXMMHUYECKUX MpeobpaszoBaTeneit
sHepruu. [lpakThueckoe HCHOIb30BaHUE OWOAJIEKTpOKATalln3a, MEPCHEKTUBBI €ro Pa3BUTHUSL.
OCHOBHOUM TMPHUHIIMI KOHCTPYHUPOBAHUSI (PEPMEHTHBIX AJIEKTPOAOB U UX pabouue Mmapamerphl.
q)epMeHTHI)IC SJICKTPOAbI n nux HCIIOJIBb30BaHUC B HAay4YHO-HCCICA0BATCIbLCKHUX n
TEXHOJIOTUYECKHX MPOIeccax.

3.4 TemaTHKa CeMMHAPCKUX/TIPAKTHYECKHUX U J1a00pPaTOPHBIX 3aHATHI

3.4.1. CemuHapCKHe/IPAKTHYECKUE 3aHATHS

. O611as SH3UMOJIOT U

. I'mukonus

. JIumazel

. Pemmukarusa JJHK

. Pemenue 3agau

. Pemenue 3agau

. Perrenne 3amau

. IHTepakTHUBHOE 3aHATHE HA 3aKpEIJICHUE MaTepralia
. UtoroBoe TectupoBanue

O 001N DN B~ WK —

3.4.2. JJabopaTopHbI€ 3aHATUS

1. KauecTBeHHBIE peakliuy Ha IPUCYTCTBUE (PEPMEHTOB B MaTepraiax pa3InyHOro
IIPOUCXOKACHUS

. U3yuyenue cnenuduunoctu GpepMeHTOB

. I3yuenne TepMoIaOMIbHOCTH aMIIIOCY OTHITHA

. BausiHue akTHBaTOPOB M MHTMOUTOPOB HAa AKTUBHOCTH (PePMEHTOB

. I3y4yeHne MeTo10B KOJIMYECTBEHHOTO ONPEIEICHNSI aKTUBHOCTH JIMTIA3bI

. OnpenieneHne akTUBHOCTH MTPOTEOIUTHUECKUX (PEPMEHTOB

. OnpeneneHrie akTUBHOCTH AMMJIa3bl METOJIOM CEPUIHBIX Pa3BEICHUN

. Onpenenenne akTUBHOCTU aMUJIOCYOTHIIMHA (POTOKOJIOPUMETPUUYECKHM METOJIOM
. Onpenenenre akTHBHOCTH KaTajia3bl B KapTodere

10. AHanu3 akTUBHOCTH aMHJIOCYOTHUITMHA (TPUTICHHA) OT KOHIIEHTpaIuu hepMeHTa u cyocTpara
11. Pacyer KHHETUYECKUX XapaKTEPUCTHK JIeHCTBUS ()epMEHTOB

12. Onpenenenne akTUBHOCTH aJIKOTOJIbAETUAPOTE€HA3bI B APOKIKAX

O 03N AW

3.5 TemaTnka KypCcOBBIX POEKTOB (KYpPCOBBIX padoT)

He npexycMoTpeHo y4eOHBIM TTAHOM



4. YuyeOHO-MeTOAMYECKOE U HH(POpMaLMOHHOE o0ecriedeHue

4.1. Hopmatusnsblie 1okyMeHTsI 1 'OCThI

Her
4.2. OcHOBHAaf JIUTEpaTypa
1. [Tnakynos, B.K. Ocnossl su3umMonorun / B.K. Ilnakynos. — Mockaa : Jloroc,
2002. - 127 c. : ni1.,1a0II., CXEM.
2. [nefikun A.T"., CkBopuoa H.H., bnannos H.H. [Ipuknannas su3umosnorus. —
CII6: YuauBepcutrer U'TMO, 2019. — 160 c.
3. I'paueBa .M., KpuBoBa A.1O. Texnonorust pepMeHTHBIX npenapaTtoB. — M.: 31-Bo
«DneBapy», 2000, 512 ¢
4. Bonoga T.I'. buorexnosorus. HoBocubupck: M3n-Bo CuOUpcKoro otrnenecHus
Poccuiickoit Akanemuu Hayk, 1999. — 252 c.
5. BBenenue B npuknaanyto sHzumonoruto / [lon pea. U.B. bepesuna, K.

Maprtuneka. — M.: MI'Y, 1982.

4.3 JlonotHuTEIbHAS JIMTEPATYpPa

1. Ilemmbanenko, H.B. bwuorexnonorus / H.B. Ilpmmbanenko ; Poccuiickmuii
rocyapcTBeHHbIN menarorunueckuid ynusepcuter um. A. W. I'epuena. — Canxkr-IlerepOypr :
PI'TIY um. A. U. T'epuena, 2011. — Y. 1. — 128 c. : un. — Pexxum nocryna: no nognucke. — URL:
http://biblioclub.ru/index.php?page=book&id=428265 (mara obOpamenus: 17.10.2020). -
bubnuorp. B k1. — [ISBN 978-5-8064-1697-2. — TekcT : 3211€KTPOHHBI.

2. buptokoB B.B. OcHoBbI nipombiniuieHHON OnotexHonoruu. — M.: KonocC, 2004. - 296
c. Anpec xpanenus yi. [1. Kopuaruna, 22.

3. beitnu . OcHoBbl OnoxumMuyeckod umxkenepuu. B 2-x ku. / JIx. beitnu, /1.
Omnuc. M.: Mup, 1989.

4. buokaranus / pen. 1. B. bepesun. — M., 1984. buokaranus / pen. U. B. bepe3un.
- M., 1984.

5. [TpombinenHast MUKpoOHosorus: Y4yeOHoe nocodue st By3os/ 3.A. Apkasibesa,
A.M. be3boponos, U.H. broxuna u ap.,: [lox pen. H.C. Eroposa.- M.: Beicm. IlIk., 1989,- 688
C.

6. buorexunonorus: B 8 Tr1. / mox pexa. : H. C. Eropoa, B. JI. CamyunoBa. — M.,
1987. (1.7, N.B. bepe3un, H.JI. Kisuko, A.B. JleBamos u ap. UMMoOunn3oBanHble epMEHTHI /—
M.: Beicmn. mk., 1987, 143 ¢

7. buorexnonorus: B 8§ tT. / mox pexn. : H. C. EropoBa, B. /I. Camyunosa. — M.,
1987. (1.8, .B. bepe3un, A.A. Knecos, B.K. llIBsanac u ap. UnxenepHas su3umonorust /— M.:
Bricmr. mik., 1987, 143 ¢

8. Mocuues M.C., CknagaeB A.A., Koros B.b. OOmas TtexHomorusa
MHUKpPOOHOJIOTMYECKUX MPOU3BOJCTB. YdeOHoe mocobue, - M.: Jlerkas u mnuuieBas
MIPOMBIIIIEHHOCTH, 1982, - 264 c.

9. Buectyp V.0O., Ky3nenoB A.M., CasenkoB B.B. Cucrems! ¢pepmentanuu. — Pura:

3unatue, 1986. — 174 c.
10. I'paueBa 1. M. Texuonorust pepMEeHTHBIX MpenapaToB.— 2-¢ U31., mepe-pad. u
non. M.: Arponpomusnar, 1987.— 335 c.

1. Kucnyxuna O.B. ®epmenTs B mpousBojicTBe nuiy 1 kopmos / O.B. Kuciyxuna.
- M. : leJIu npunT, 2002. - 335 c.

12. Onpenenenne aktuBHOCTH (pepmenToB : CripaBounuk / I'.B. Tloneiranuna, B.C.
Yepenauuuenko, JI.B. Pumapesa. JleJIu npunt, 2003. - 373 c.

13. bucceanrep X. Ilpaktuueckas suzumosnorus. Ilep. ¢ anrn. — M. : BMHOM.

JIaGoparopus 3nanwmii, 2010. — 328 c.


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

14. Mamennieea H.I'., Tanmmna B.M. TlumeBas OuorexHoiorus: y4eOHO-
METOAMYECKOe TocoOue I MarucCTpaHTOB  HampamjieHHs moAarotoBku  19.04.01 -
buotexnonorus, 19.04.03 - IlpoaykTel mUTaHUS XUBOTHOrO mpoucxoxnaeHus / coct.. H. T.
Mamenuesa, B. U. I'annna. - Mockspa : MI'VIIII, 2017. - 102 c. ;

15.  Koueros I'.A. [IpakTudeckoe pyKOBOJCTBO MO SH3UMOJIOTHHU. Y4eOHOe mocodue
JUIsL CTYJICHTOB OMOJIOTMYECKUX CIelUaTbHOCTeH yHUBEepcuTeToB. M.: Beicmas mik., 1980. - 272
c.

16.  Sxosnes B.M. Texnonorus MUKpoOHOTo cuHTe3a. Y4eOHOE TOcOOue ISl CpeTHUX
ITY. — JI.: Xumus, 1987. — 272 c.
17.  Topnenko, B.A. Hayunbie ocHoBbl Omorexnonoruu / B.A. Topnenkxo, H.M.

Kyry3oBa, C.K. Ilatynnna ; MunucrepctBo oOpazoBaHusi u Hayku Poccuiickoii deneparum,
denepanbHOe TOCYAAPCTBEHHOE OIOJDKETHOE O0O0pa3oBaTEeNbHOE YUPEKIACHHUE  BBICIIETO
npodeccuonanbHoro  obpasoBanusi «MOCKOBCKHH  TEIarorM4eCKHil  rocyJapCTBEHHBIH
yHuBepcurer». — Mocksa : [Ipomereit, 2013. — Y. I. Hanorexnonoruu B Ouosioruu. — 262 c. :

Wi, TaoII., CXEM. — Pexum Jocryna: o MHOOITHCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=240486
18. Tuxonos, I'.Il. OcuoBbl Ouorexnonoruu / I'.Il. Tuxonos, M.A. Munacsa ;

MunucrepctBo Tpancnoprta Poccuiickoin @enepannn, MOCKOBCKasi TOCYIapCTBEHHAs aKaJeMHUs
BOJHOTO TpaHcmopra. — MockBa : Ansraup : MI'ABT, 2009. — 133 c. : Tabimi., cxem., Wi. —
Pexxum nocrymna: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=430056

19. Cmionsie, B.IL., Ilnomko, E.A. OcHoBbl OuoTexHonoruu. HayuHbie OCHOBBI
ouortexHojoruu: ydyeOHoe mocobue [Dnexkrponnsii  pecypc]/B.I1.CmtonsieB.-  CaHKT-
[lerepOyprckuii  rocylapcTBEHHBIH  JeCOTeXHMYECKHWW  yHuBepcuteT, 2012.-  112c.-

URL:https://e.lanbook.com/book/4531
20.  byrosa C. H., NBanoBa JI. A., Uypmacosa JI. A. buorexHonorus ¢pepMeHTHbIX

IpernaparoB: J1TaOOpaTOpPHBIA NPAaKTUKyM : JUIsl  CTylneHToB HampasieHus 19.03.01
"buotexnonorusa" / [u ap.]. - Mockaa : Ilepo, 2020. - 129 c.
21.  JIaGopaTOpHBbIi MPAKTUKYM 10 TEXHOJIOTUU OMOJIOTMUYECKH AKTUBHBIX BEIECTB U

yraepoaHsix aacopoentoB : B 2 u. / H.A. Kyrakosa, H.W. bornanosuu, C.b. Censnuna u ap. ;
MunucrepcTBO 00pa3oBanus U Hayku Poccuiickoit @enepanuu, deaepaibHoe rocy1apcTBEHHOE
aBTOHOMHOE 00pa30BaTeIbHOE YYPEXKJACHHE BbICIIEr0 Npo(ecCHOHAIBLHOrO 00pa3oBaHuUs
CesepHblii (ApkTryeckuii) GpenepaibHblil yHuBepcuteT uM. M.B. JloMoHOCOBa. — ApXaHrenbeK :
CADY, 2015. — Y. 2.. Anamuz BAB. — 116 c. :3tabn., cxeMm., wi. — Pexum gocrymna: 1o
nonnucke. — URL: http://biblioclub.ru/index.php?page=book&id=436321

22. OcHOBBHI cTatnuecko u auHamuueckon Owmoxumuu / coct. O.H. Kyaps, JI.H.
Tropuna, T.A. Jlunar ; Cubupckuii rocyJapCTBEHHBIN YHUBEPCUTET (U3UUECKON KyJIbTYpHl U
cropta u z1p. — Omck : U3natenscrBo Cubl'Y®K, 2010. — 173 c. Pexxum goctyna: mo mojanucke.
— URL: http://biblioclub.ru/index.php?page=book&id=274881 (mara obpamenus: 17.10.2020). —
TekcT : AIeKTPOHHBIN.

23.  Onpenenenue akTMBHOCTH (epMeHTOB : CrpaBounuk / I'.B. Ilomsiranuna, B.C.
Yepenaunuenko, JI.B. Pumapesa. JleJIn npunt, 2003. - 373 c.

4.4. DueKTpoHHBIE 00pa3oBaTebHbIE PeCypchl
Kypc B cucreme Mocnonurex Kype: Ipuknannas sHzumosorus (mospolytech.ru)

4.5 JInnieH3MOHHOE U CBOOO/IHO pacnpocTpaHsieMoe MPOrpaMMHoe odecriedeHue
He npenycmoTpeno nporpamMmmoit

4.6 CoBpemeHnHble Ipo(eccnoHaNbHbIE 0a3bl JaHHBIX 1 HHGOPMALMOHHbIE
CIPaBOYHbIE CHCTEMBI


http://biblioclub.ru/index.php?page=book&id=240486
http://biblioclub.ru/index.php?page=book&id=430056
http://biblioclub.ru/index.php?page=book&id=436321
http://biblioclub.ru/index.php?page=book&id=274881
https://online.mospolytech.ru/course/view.php?id=11243

1. https://www.brenda-enzymes.org/ - D10 BceoObemionias WHGOPMAMOHHAS
0aza gaHHBIX O (QEepMEeHTax, KOTOpas MpeJOCTaBIsieT (YHKIMOHAIBHBIE JAHHBIE O
CTa0MJIBHOCTH, CHENM(PUYHOCTH, KHUHETUYECKUX MapameTpax (¢epMeHTOB, Kodakropax,
MHTUOUTOPAX M aKTUBATOpPaX Y Pa3IMYHbBIX BHOB C COOTBETCTBYIOIIUMH CCHUIKAMH

2. https://www.rcsb.org/#Category-welcome - CBOOOJHBIH  JOCTYIm K
MEXIyHApOAHON 0a3e NaHHBIX MO MepBUYHBIM U 3D cTpykTypam GepMeHTOB.

3. http://www.ncbi.nlm.nih.gov/Pubmed - ba3a Hay4HbIX AaHHBIX B 00JacCTH
OMOMETUIIMHCKHUX HayK.

4. http://isir.ras.ru/ - HurerpupoBannas  Cucrema  HMHpOpMaMOHHBIX
PecypcoB PoccuiickoitAkagemun Hayk.

5. http://www.viniti.ru/ - Bcepoccuiickuii Muctutyr Hayunoir m TexHUYeCcKOM
Nudopmanuu (BUHUTU PAH).

6. EAWAG BBD/PPS (ethz.ch) - coxmepxur uHpopMamui O MHUKPOOHBIX

OMOKAaTATUTHYECKUX PpEaKIUsAX U TMyTIX OWOopa3iokeHus, B TMEPBYI0 oOdYepenp s
kcenoonotukoB. EAWAG-BBD mnpenoctaBiser uHQOpMAIMIO O PEAKIHIX, KaTaTUu3UPyEeMbIX
MUKPOOHBIMH (pepMEHTaMH, KOTOPBIE BaXXHBI JUJIsl 9TOW oOmactu OmorexHosoruu. OTaenbHbIE
peakuuu W MeTabonMuecKue TMyTH NpeACTaBlieHbl HHPOpMAIMEl O HayalbHBIX U
MIPOMEXYTOYHBIX XUMHYECKUX COCTUHEHUSIX, OPTaHU3MbI, KOTOpPbIE MPEoOPa3yr0T COSAUHEHHUS,
(epMEHTBI 1 COOTBETCTBYIOIINE T€HBI.

5. MarepuajJbHO-TeXHUYECKOe o0ecredeHue T CIUIINHbBI.

Aynauropust ams JeKIMOoHHbIX 3aHstuid Ne 5505 (115280, r. MockBa, yi. ABTo3aBoJICKasl,
n. 16 crp. 1), obOopymoBaHHas: CTOJbI Y4eOHBIE CO CKaMbsIMHM, ayJUTOpHAs JIOCKa,
MYJbTUMEIUMHBIN  KOMIUIEKC  (TEpeHOCHON  mpoekTop, HOyTOyk). PabGouee  MecTo
npenojaBaTesisi: CToj, cTyl. HTepakTUBHAs 10CKa.

JlaGopatopus kadenpsr «XumOuorex» AB54046 (115280, r. MockBa, yiI.
ABTO3aBojcKas, aA. 16 ctp. 1), obopynoBaHHas: J1TabOpaTOpPHBIE CTOJIBI, BECHl JabOpaTOpHBIE
DX-2000, Becwr mperu3uonHble AND, xumuueckas Moiika, JamMuHapHBIA Ookc bapm-01-
«Jlamunap-C»-1,2, mkad cymmibHO-CTEpUIM3ALMOHHBIE Memmert, IUIMTKa 3JIeKTpUYecKast
naboparopaas Rommelsbacher RK 501, repmocrar 180TBin, poroanexrpokonaopumerp KDOK-2,
XOJOAMIIBHUK JJIi XpaHEHUs KyJIbTyp, MHUKpPOCKON MukMes 6, MUKPOCKOIN, OCHAIllCHHbIH
KaMepoi COeIMHEHHOH C KOMITbIOTEPOM, MUKPOCKOMBI yueOHble 15 mTyK, cCTepeoMUKpOCcKon 2
mT., UeHTpudyra, cymuwibHbi 1mkad, aBroxnaB BK-75, aBTomaruueckue mMIeTKwy,
ANIEKTPUYECKUE HACOChl JJ THIIETOK, MAarHUTHbIE MeEIIAJIKH, JjJadopaTopHas Tmocyaa A
MIPOBE/ICHUS JTAOOPATOPHBIX 3aHATHUH, CTEIUIAXKH ¢ HAYYHOH TUTEpaTypoil.

JlaGopatopust kadeaper «XumOuorex» ABS5405a,6 (115280, r. Mocksa, yi.
ABto3aBojckas, 1. 16 ctp. 1), o6opyaoBaHHas: 1ab0paTOPHBIE CTOJIBI, BBITSKHOW IIKad, BECHI
npermsnonnbie KERN, Becwkl anamutnueckune Vibra, anamutudeckue Bechbl Sartorius ENTRIS
224-1S, 220r/0,1Sartorius Group GmbH, cnektpodoromerp Shimadzu UV mini 1240,
aBTOMATHU3MpPOBaHHAs yCTaHOBKa AJis pasnoxkeHus no Keenpnamo LOIP LK-100, naboparopHas
YCTAHOBKA: Xpomarorpauueckue IpoLecCchl pa3JesieHus: TOHKOCIOHHas Xpomarorpadus
(TCX) Phywe Systeme GmbH, marnutHbie Memanku, criekrpodoromerp [1BD-5300, pH-metp
Okonukc, quctwustop GFL 2001/4, xumuyeckast Moiika, Tym6a /uis xpanenus JIBXK, kamepsr
xpomartorpaduyeckue A TOHKOCIOMHON Xpomarorpaduu, XUMUYECKUE PEAKTUBBI, BHITSXKHBIE
mKagpl, XOJOAWIBHUK, JabopaTopHas Mocyna A MPOBEAEHUS J1abOpaTOPHO-MPAKTUYECKHX
3aHATUI

6. MeToanueckne peKOMeH AU


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 MeToan4yeckne peKOMEeHIAIUM MPENoAaABATEIO 110 OPraHNu3aluu 00yYeHUust
B xone nekumii mpemnojaBaTellb M3NIaraeT U Pa3bACHIET OCHOBHBbIE, HamboJjee
CJIOKHBIC ITOHATHUA TEMBI, 4 TaAKXKEC CBA3aHHBIC C HEeH TCOPCTUUCCKHUC U MMTPAKTUUCCKUC HpO6JI€MBI,
JaeT pPEeKOMEHJAllMM Ha MpaKTHYecKoe WM JadopaTopHOE 3aHATHE W YKa3aHHs Ha
CaMOCTOSITENIbHYIO PadoTy.

Ha mpakTudeckoM 3aHSTHHM IPENoAaBaTeb JaeT YriIyOJIeHHbIe 3HAHUS IO MPOIIEIIIeiH
JICKIIMA, HOPOBOJAUT OHNPOC MUKW TECTUPOBAHUC IJid 3aKPCIJICHUA 3HAHUN IMMOJIYy4YCHHOI'O
MaTepuana.

Ha maGoparopHbix paboTax mpernojaBaTelb JaeT PeKOMEHAAINHU K BBITIOJIHEHUIO, CICIUT
3a 6€30IaCHBIM BBITIOJTHEHHUEM paboThl CTyI€HTaMU, TPUHUMAET 3aIIUTHI JTJA0OPATOPHBIX padoT.

6.2 MeToauuecKkue YKazaHnus 1Jis Oﬁy‘lalOIIII/IXCﬂ M0 0OCBOCHHUIO JTUCHUITIIMHBI

Juctunnuua  «[lpuknaaHas — SH3UMONOTHSD — HpelycMaTpuBaeT  JIEKIUM U
IIPaKTUYECKHE/Ta00paTOPHbIE 3aHATUS KaXKAYI0 Henemo. V3yueHue AMCHUILIMHBI 3aBeplIaeTcs
9K3aMEHOM. Y CIEIIHOEe W3YUYeHHE AUCLUUIUIMHBI TPEOYEeT MOCEEHUs JEKIUN, aKTUBHON paboThI
Ha MPAKTUYECKUX U Ja0OpaTOPHBIX 3aHATHUAX, BBIIOIHEHUS Y4eOHBIX 3a/laHUil MpernoaaBaress,
O3HAaKOMJICHHUsI C OCHOBHOM M JIOIIOJHUTEIBLHOM JINTEPATypOH.

ITpr moAroToBKe K JEKIMOHHBIM 3aHATHSAM CTYAECHTaAM HEOO0XOAHMMO Iepes O4YepeaHOM
JIeKUreld IpOCMOTPETh IO KOHCIEKTY MaTepuan npeabiayieil sekuuu. [Ipu 3aTtpyaHeHusx B
BOCIIPUATHH MaTepuaia cieAyeT oOpaTUThCS K OCHOBHBIM JIMTEPATypHbIM MCTOYHUKaM. Eciu
pa3o0paTbCsi B MaTepuaie OIATh HE yAaloch, TO 00paTuTech K JEKTOpy (1Mo rpaduky ero
KOHCYJIbTALMi) WK K MPEenoaBaTeiio Ha IPAaKTUYECKUX 3aHATUSAX.

[TpakTueckue/nabopaTopHble 3aHATHS 3aBEPLIAIOT HM3Y4YEHHE HanmOojiee BaKHBIX TEM
yueOHOi nucrmmiauHbl. OHU CIy’KaT s 3aKpeIUIeHHs H3yYeHHOro Marepuaia, pa3BUTHS
YMEHUII W HaBBIKOB MOATOTOBKH JOKJIAJIOB, COOOILIEHUH, NPUOOpETEeHUs OIbITa YCTHBIX
nyOIMYHBIX BBICTYIUJICHUH, BEICHUS JUCKYCCHUHM, apryMEHTAllMd M 3aIlIUThl BBIIBUTAEMbIX
MOJIO)KEHUH, HaBBIKOB MPAKTHYECKONH pabOThl B MUKPOOHMOJIOTHMYECKOM J1abopaTOpHH, a TaKxke
JUIL  KOHTPOJIA IPENOJaBaTeNIeM CTENEHU IOATOTOBICHHOCTH CTYJIEHTOB IO H3y4aeMou
JUCLUTUIMHE.

[Ipy mDOArOTOBKE K MNPaKTHUYECKOMY/IIaOOPATOPHOMY 3aHATHUIO CTYJEHTbl HMEIOT
BO3MOXXHOCTh  BOCIOJIb30BaThCsl KOHCYJbTalMsIMM mpenojasarens. [Ipm moaroroBke K
MPAKTUYECKUM/Ta00paTOPHBIM  3aHATUSM  CTYJACHTAaM HEOO0XOAMMO NPUHOCUTH € COOOi
PEKOMEHI0BaHHYIO MPEINO/IaBaTeNIeM JUTEPATyPy K KOHKPETHOMY 3aHATHUIO;

JI0 OYepelHOro MNpPaKTUYECKOIro/IadopaToOpHOro 3aHATHS 1O PEKOMEHJOBAHHBIM
JUTEPaTypHbIM MCTOYHHKAM MpopaboTaTh TEOPETHUECKUI MaTepHaj, COOTBETCTBYIOLIEH TEMBI
3aHATHS; IOBTOPUTH IPOBEICHHBIE MHCTPYKTaKU 110 TEXHUKE 0€3011aCHOCTH;

B Hauyaje 3aHATHM 3a1aTh INPENOJaBaTENI0 BOIPOCHI 10 MaTepually, BbI3BABILIEMY
3aTpyJHEHUS] B €ro TMOHHMMaHUUM U OCBOCHHWU TIpU PEIIEHUU 3ajad, 3aJaHHbIX JUIS
CaMOCTOSITEIILHOTO PELICHHUS;

B XOJI€ CEMUHapa JaBaTh KOHKPETHBIE, YETKHE OTBETHI 110 CYIIECTBY BOIIPOCOB;

Ha 3aHATHH JOBOJUTH KaKIYyIO 3a/1ady J0 OKOHYATEJIbHOTO pPEIIeHHUs, IeMOHCTPUPOBAThH
MIOHMMAaHKE NMPOBEJICHHBIX PACYETOB (aHAJIM30B, CUTYAIUil), B CIydae 3aTpyJHEHUH oOpamarbes
K MPENoJaBaTelo.

caMmocTosiTeNbHast paboTa CTY/I€HTOB MO POTrpaMMe TUCLIUTUINHBI;

— mpopaboTka Marepuaia nporpammsl ¢ CJ10;

— KOHTPOJIb Ipoliecca 00y4eHHs IMyTeM MpoMexxyTouHoro tectupoBanus ¢ CJ10O;

— MOATOTOBKA K BBIIOJIHEHHIO Ja00OpaTOPHBIX paboT B 1a00paToOpusx BYy3a,

— o0cyXIeHHEe U 3aImuTa pedepaToB M0 AUCIUTIINHE,

— MOATOTOBKA, IPEJCTABICHUE M 00CYKICHUE MPE3CHTAIINI Ha CEMUHAPCKUX 3aHATUSAX;



[IpenycmoTpena BO3MOKHOCTh HCIIOJIb30BaHUS 3JIEKTPOHHOIO oOydeHwusl,
JTUCTAaHIIMOHHBIX 00pa3zoBaTeNbHBIX TexHonoruil. Bcee warepuansl pasmematrorcs B CJO
Mockosckoro [Tonmurexa (https://Ims.mospolytech.ru/).

JlaboparopHas paboTa mMOJpa3yMeBaeT CaMOCTOATEIbHOE BBINOJIHEHHUE CTYACHTOM
(rpynmoif CTyA€HTOB) MPaKTUYECKUX JCHCTBUU MO omnpeaes€éHHON Teme, Llenb BHIMONHEHUS U
HamucaHus oT4yeTa mo JjaboparopHo pabdore —dopMmupoBaHHME Y CTyJEHTAa HaBBIKOB
JOKYMEHTHUPOBAHUS JICUCTBUHA M TIPEICTABICHUS COOPaHHBIX MaTEepHAOB U (PAKTOB B
COOTBETCTBUH C TPEOOBAHUSMU, MPEABSIBISIEMbIMU K OTYETAM.

B oTuere 1omKHBI OBITH MPEICTABIICHBIL:

- Ha3BaHUE U HOMEP JIabOPaTOpHOU paboTHI,

- TeMa M aKTyalbHOCTh (KpaTKui 0030p [UIsi 4ero HY>KEeH NOaHHBIA METOA W/WiH
u3yuaeMslil npouecc, BAB u T.1);

- BBeleHUE (OOBSCHSIOTCA TPUHLMUIIBI METOJAa; €ro 3HAaYMMOCTh, AaKTYyaJbHOCTB;
YKa3bIBAIOTCSA 1ENb U 3aJa4d MHUHHU-UCCIIEOBAHMS; MOTYT OBITh MEepEeUHCICHBbl HEKOTOPHIC
HMCTOYHHUKHU WH(OpMaIun);

- OCHOBHAasl 4acTh: XOJ padoThl (OTpaKeHBI ACHCTBHUS MO JOCTHXKCHHIO TOCTABIICHHBIX
3az1a4), pe3yabTaThl (3adUKCUPOBAHBI PE3YJIbTAThI, BHITOIHEHB HEOOXOIUMBIE PACUETHI);

- 3aKJII04YEHHE (KPAaTKHUE BBIBObI);

[pudt: Time, 14 nr. MexcTpounsnii uHTepBan: 1,5. A6zam: 1.25 (wm 1,27).
BripaBHuBanue Ttexcra: mno mupuHe. IlepeHoc: aBromarnueckuil. THUTynbHBIM JIHCT B
COOTBETCTBUM ¢ TpeboBanusiMu Kadenpsl K OQOpMIICHHIO Yy4eOHOW JAOKyMEHTAIIUH.
Jlonyckaercst opopMIIEHHE Ha JINCTE ¢ 00EUX CTOPOH, KPOME TUTYJIBHOTO JIUCTA.

JlaboparopHbie pabOThl OLIEHUBAIOTCS «3aUYTEHO» M «HE 3aYTEHO» IMPH YCIOBUU
BBITIOJIHCHHOW Ha 3aHATHU PAOOTHI, OPOpPMIIECHUS B YCTAHOBJIEHHOM IMOPSAKE M «3alIUATH)
paboThI B BUJIE OTBETOB MPEIOAABATENIO TI0 CYTH U COJIEPKAHUIO PabOTHI.

CryzneHtaM, MpONYCTUBIIMM 3aHATHS (HE3aBUCMMO OT MPUYHMH), HE HMEIoIue
MHUCbMEHHOTO PEUIEHUs 3a/1ay WM HE MOATOTOBUBIIUECSA K JAHHOMY MPAKTHUYECKOMY 3aHSTHIO,
PEKOMEHIyeTCSl HE TI03)K€ dYeM B 2-HEACNbHBIA CPOK SBHUTHCS Ha KOHCYJIBTAIIMIO K
MPENOIABATENI0 U OTUUTATHCA 110 TEME, U3yUaBlueiics Ha 3aHATUU. CTyA€HThI, HE OTYUTABILIHECS
M0 KaXXJI0M He MpopabOTaHHON MMU Ha 3aHATHSAX TEeME K Hadally 3a4€THOM CECCHH, YITyCKaroT
BO3MOYXHOCTh TIOJTYYUTh MOJ0XKEHHBIE OAUTBI 32 pa0OTy B COOTBETCTBYIOIIEM CEMECTpE.

CTyAeHThl, IPOIMyCTUBILIKE 3aHATHS W/WIW HE CAABIIHME BCe TaOOpaTopHble pabOThI HE
JOTMyCKatoTcs K dk3amMeHy. CTyJIeHT, MPOMyCTUBIINN 1a00paTOpHYIO padoTy MO YBaKUTEIbHON
MpUYKHE, UIMEET IPaBo ee 0TpaboTaTh B KOHIIE cemecTpa (He Oosee 3 1abopaTOpHBIX padoT).

7. DoH/ OLICHOYHBIX CPEACTB

7.1. MeToabl KOHTPOJISI U OLIECHHBAHUS Pe3Y/JIbTATOB 00y4YeHHs
CchopMUpOBaHHOCTh KOMIETEHUUI TNpU M3YyYEeHUH JUCHUIUIMHBI  OMpeAesseTcs
MOCPEJCTBOM OIICHKHM COOTBETCTBUSI OTBETOB W/WJIM BBIOJHEHUS 3aJaHUIl 3asBICHHBIM
WHJMKAaTOpaM B paMKax MEPONPUATHH TEKYLIEro KOHTPOJI U MPOMEKYTOUHOW aTTECTalluu
(ox3ameHa). B TedeHue mnpoxoxkIeHUss 00pa30BaTEIbHON MPOrpaMMbl CTYIEHTBI JOJIKHBI

W3YYHUTh JIEKIIMOHHBIA MaTepua, MOCelaTh U Y4acTBOBAaTh B OOCYXJICHHHM Ha MPAKTHYECKHX
3aHSATHUSAX , BBITOJTHUTH M 3AIIUTUTL BCE J1abOpaTOpHBIE pabOTHI.

7.2 lllkaya v KPpUTEPUH OLICHUBAHUS Pe3yJIbTATOB 00yUYeHUs

dopMa IPOMEKYTOUHOH aTTECTALMU: YK3aMEH.



[TpomexxyTounast arrectauuss oOydarommxcss B (opMe -5K3aMeHa MPOBOAUTCS TIO
pe3ysibTaTaM BBIMOJIHEHUS BCEX BUIOB Yy4eOHOU pabOThI, MPEeIyCMOTPEHHBIX YUEOHBIM IJIAHOM
[0 JaHHOW JAMCLUUIUIMHE, NPU O3TOM YUHUTHIBAIOTCA PpE3YyJbTaThl TEKYLIErOo KOHTPOJISA
ycreBaeMoOCTH B TeueHHe cemecTpa. OIlleHKa CTENeHH JOCTHXKEHUS O00yJaroluMHCS
IUTAHUPYEMBIX PE3yJIbTaTOB OOYYEHUs M0 AMCHUIUIMHE MTPOBOIUTCS MPENOoAaBaTeIeM, Bey M
3aHATUS 1O JUCUUIUIMHE METOJOM DJKCHEpTHOW oueHku. [lo wuroram mpomexyTO4HON
aTTecrallud 10  JUCUMIUIMHE  BBICTABJISIETCS  OLEHKA  «OTJIIMYHO»,  «XOpOILOM,
«YJOBJIETBOPUTEIBHO» UJIH «HEYAOBIETBOPUTEIBLHOY.

IIxana ouyenueanusn Onucanue

BrimonHeHs!l Bce BUIBI Y9€OHOH PabOTHI, MPEIyCMOTPEHHBIE YYeOHBIM
maHoM. CTyAeHT JAEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUH,
HaBBIKOB TMPUBEJICHHBIM B TaONMWIax T[oOKa3aTejeil, omnepupyer
MPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMHU, HaBbIKAMHU, MPUMEHSET UX B
CUTyallMsIX TOBBIIIEHHOH CiloXHOCTU. I[lpm 3TOM MOryT OBITH
JOTIYIICHbl HE3HAYUTEIbHbIC OIIMOKU, HETOYHOCTH, 3aTPYIHEHHS MPU
AHAIIUTUYCCKUX OIICpaluriax, IMCPEHOCC 3HaHuHd " yMeHI/Iﬁ Ha HOBBIC,
HECTaH/IapPTHBIE CUTYaIUH.

Omauyno

BeinonHens!l Bce BUIbl yueOHOH paboOThI, MpeyCMOTPEHHbIE Y4EOHBIM
mwiaHoM.  CTyJeHT  JAEMOHCTPUPYET  HENOJHOE,  IpaBUJIbHOE
Xopowo COOTBETCTBUE 3HAHMN, YMEHMH, HABBIKOB INPHUBEJIECHHBIM B TaOIuIax
nokasarenei, MO0 eciu Mpu  3TOM ObUIM  JOMyLIeHbl 2-3
HECYIIIECTBEHHBIE OLTHOKH.

BrinonHeHsl Bce BUAbl yueOHOM paboThI, MPeayCMOTPEHHbIE YUYEOHBIM
wi1aHoM. CTyJEHT AEMOHCTPUPYET COOTBETCTBHE 3HAHWMN, B KOTOPOM
OCBEIICHA OCHOBHAs1, HauboJIee BaXKHas 4acTh MaTepualla, HO IPU 3TOM
JIOIyIIEHa OJ1HA 3HAUUTENIbHAasl OINOKa U HETOYHOCTb.

Yooenemeopumenvro

He BbimomHeH oauH wium  Oosiee  BHJIOB  y4eOHOM  paboThI,
NPEIYyCMOTPEHHBIX Yy4eOHbIM IuIaHOM. CTYJIeHT JEeMOHCTPHpYET
HETIOJTHOE COOTBETCTBHE 3HAHWM, YMEHWH, HAaBBIKOB TPUBEIACHHBIM B
TabNMUIaxX ToKa3aTelel, [OIMyCcKalioTcd 3HAYUTEIbHBIE  OLIMOKH,
NPOSIBIISIETCS.  OTCYTCTBUE 3HAHWW, YMEHHH, HABBIKOB TI0 psay
nokasaresiei, CTYy/JIeHT HCIBITBIBAET 3HAUUTENbHBbIC 3aTPYJHEHUS MPU
OTIEPHPOBAHNU 3HAHWUSAMH M YMEHHUSMHU TPH WX TEPEHOCEe Ha HOBBIE
CUTYaLUH.

Heyooenemeopumenvro

7.3 OneHo4HbIE CPEACTBA

7.3.1 Texyuuii KOHTPOIb
1. KonrtponbHas pabora

Konrtponsnas padota Ne 1

1. Yro Taxoe x/la?

2 Ocobennoctu (hepMEHTOB Kak OMOKATAIN3aTOPOB.

3. Jlokanu3anus B KieTke cuHTe3a pepmentoB (6enkoBbix, PHK).
4 ®depMeHTHI TPOCThIe U coXkHbIE. KodepMeHTHI.




5. DHepreTuveckuii ieHTp pepmenta. Hocurens sneprun.

6. Oxcunopenykrassl. OCylIECTBISIEMbIE PEAKLIUU, IPUMEPBI.

7. I'unponaszel. OcyniecTBiasseMble peaKLUU, IPUMEPBI.

8. YcnoBust paboThl (HEPMEHTOB.

0. 3aBHCUMOCThH Ha4aJbHOW CKOPOCTU OT KOHIIEHTpAIMK cyOcTparta.

10. Criermuduueckue u Hecnenupuyeckrue HHruOUTOPHI

11. [Ipumenenue GepMEHTOB B KaUeCTBE JICKAPCTBEHHBIX MPENapaToB

12. 3amectuTenbHas — Tepanus  (EpMEHTAMM, HCIOJb30BaHHE  (PEepMEHTOB B
KOMIUIEKCHOU Teparuu

13. OcCHOBHBIC ~ CIOCOOBI ~ PETYJISAIIMM ~ aKTUBHOCTH  (pepMEHTOB.  Peryssmus

YaCTUYHBIM (OTPaHUYEHHBIM) POTEOTUIOM

KonTponbnast padora Ne 2

1. Hctounuku GpepMeHTOB B IPOMBILIUIEHHOCTH

2. [Ipouecc ®onnuna npu odpa3oBanuu pepmeHrta

3. Enunnna ¢epmentatuBHoit akTuBHOCTH B cucteme CH, MexayHapoIHbIe
€IMHHUIIBL.

4. Jenarypauus Oenka. B yem 3akitogaercs, kakue (GakTopbl BIUAIOT.

5 Cyb6ctpat pepmenTa. [IpoaykTsl (hepMEHTATHBHON peakuuu
6 Karanmutuaeckuit nentp gpepmeHTa

7. [IpuHumne! knaccupukanuu GepMeHTOB.

8 Tpancdepaspl. OcyiecTBisieMble peakiiu, IPUMEpPHI.

9 JInazel. OcylecTBIsIEMbIE PEAKIIUH, IPUMEPBHI.

10. Bnusinue pH cpenbl Ha pepmeHT

11. KoHcTUTyTUBHBIE M MHIYLIMOETbHBIE (PePMEHTHI

12. 3aBUCUMOCTb CKOPOCTH (PePMEHTATUBHON PEAKIIMU OT TEMIIEPaTyphbl

13. MackupoBouyHoe nHruoupoBanue ¢pepmenra. [Ipumenenue B MeuIMHE

14. N3odepmenTsI

15. OcHoBHBIE CIOCOOBI PEeryysiiui aKTUBHOCTH (hpepMEeHTOB. AJutocTepuueckas
perysanus

KontponsHas padora Ne 3

buoxuMuuecknii MexaHu3M CUHTE3a (DEPMEHTOB B KJIETKE
Kak u3mepsitor pasmeps! pepmenTa?

Penarypanus. [Ipumepsr oOpatuMoii [eHaTypauu
Xumunyeckas npupojia hpepMeHToB. Pudbo3nmel
Crneunduynocts HepMeHTOB

Monenbs oOpa3oBanus (pepMeHT-CyOCTPaTHOTO KOMILIEKCA.
LleHTp perynsuuu akTHUBHOCTH (pepMeHTa

Knaccer pepmenToB

N3omepassl. OcyniecTBiasieMbIe PEAKIUH, IPUMEPBI.

10. Bnusinue Temnepatypsl Ha (pepMEHT U (PepMEHTATUBHYIO AKTUBHOCTb.
VY aenbHast aKTUBHOCTh (hepMeHTa

12. 3aBUCUMOCTh aKTUBHOCTH (pepmeHTa oT pH

el I A AR i
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KonrponsHast padora Ne 4

L. CuHTe3 U peryismnus cuaTe3a GepMEHTOB B KIETKE
2. CrpykTypa MoJiekys (hepMEeHTOB. AKTHUBHBIN IICHTP
3. Kak onpenenstor akTHBHOCTH (pepmeHTa?

4. Mertoab! BbIieNEeHUS (PEPMEHTOB



5 Perysiiiust aktuBHOCTH (hepMeHTa (MHTUOUTOPHI, aKTUBATOPHI)
6 Monens HHAYIIUPOBAHHOTO COOTBeTCTBHs Komuranaa

7. Craguu pepMEeHTATUBHOU PEaKINH

8 DKCTpaleIUTIOISPHBIE U HHTPALCIUTIOSIPHbIE (PepMEHTHI

9 Jluraspl. OcyliecTBiIsieMble PEAKIINU, TTPUMEPBI.

10. KoHkypeHTHOE 1 HEKOHKYPEHTHOE UHTHOMpOBaHUE

11. CranmapTHbIe yCIIOBUS U3MEpEHUs PEPMEHTATUBHON aKTUBHOCTH

12. Koncranra Muxasnuca

13. DH3UMOJIMarHOCTHKA

14. OcHoBHBIE CIOCOOBI PETyJSIIUM aKTUBHOCTH (hepMeHTOB. Perymsuus mytem
bochopummpoBanus-nedochopuTHpOBaHUST MOJCKYJIIbI (pepMeHTa

15. CriocoObl perysiun CKOpOCTH (PepMEHTATUBHBIX PeaKLnit

2. TecToBblie 3amanus

3. 3aaHus Ha CAaMOCTOSTEIbHYIO PadoTy

Ilpn m3ydeHMn Kypca yYalIMicsl JOJDKEH CAMOCTOSATENBHO NMPOpadoTaTh CIELyIOIINe
paszensl:

L. Kodepmentaeie (opMbl BUTAMHHOB. YUYacTHE METaUIOB B (hepMEHTATHBHBIX
IIpoLECCax.

2. Yrunmuzanust u pereHepanust Kohakropos (KOGEepMEHTOB).

3. NMMoOUIM30BaHHBIE KIIETKU PACTEHUN U YKUBOTHBIX

4. Komnerorepusie 6a3bl JTAHHBIX. ba3bl JTAHHBIX AMUHOKHUCIIOTHOMN

MOCNe0BaTeIbHOCTH OenKoB. ba3pl MaHHBIX TpeXMepHOUl CTPYKTyphl OenkoB. MHTerpambHbIC
0a3el Ja”HHBIX. MeTadonueckre 0a3nl JaHHBIX.

5. Mertoabl ompeneneHuss H303JIEKTPUUECKOW TOYKM (epMeHToB. PaspaboTarh
METOJl pa3ieneHus (EepMEHTOB M OIpPENETICHUs] H303JIEKTPUUYECKOM TOUKH Oa3uauanbHbBIX
IpoTeas3

6. Metoapl uMmoOunm3anuu ¢gepmeHToB. I[lomobpare MeToq WMMOOWIH3ALUU
JIAKKa3bl.

7. DepMeHTBHI, OCYILECTBIISOIINE JNEeHUTPpU(UKALIHIO. CybctpaTtsl "
npoaykTel. [lomoOpaTs MUKPOOPraHU3MBI-IIPOAYLIEHTHI JUI IPOMBIIIJIEHHOTO TPUMEHEHHS.

8. depMeHTHI, OCYLIECTBIISIIOIINE ASCTPYKIUIO apOMATUYECKUX HUTPOCOETUHEHHI.

Cyb6ctpatel u mpoayktel. [lomoOpaTh MUKpPOOPTaHU3MBI-IPOAYLEHTHl IS MPOMBIIIIEHHON
TEXHOJIOTHH.

0. DepMeHTHI, OCYLIECTBIISIOIINE JECTPYKIHUIO TeTEPOLUKINYECKUX
Hutpocoenuuenuit. CyOctpaTel ¥ TpoaykThl.  [logoOpaTh MHKPOOPTaHWU3MBI-TIPOTYIIEHTHI
JUTSI IPOMBIIIEHHON TEXHOJIOTHUH.

10. DepMeHTBI, OCYIIECTBISIONIME JECTPYKIUIO KapOaMUIHBIX  COCAMHEHHH.
CyOctparel u mpoaykThl. [lomoOpaTh MUKpPOOPTaHU3MBI-TIPOAYIEHTHI JJIS TTPOMBIITUICHHON
TEXHOJIOTHH.

11. Meroasl  ompeneneHus — aMmmiia3HOM — akTHMBHOCTH.  [lomoOpath  MeTon
onpeelIeHUs] aMUJIOJIMTUYECKON aKTUBHOCTH B KpaXMaJloCOIepKaIIUX Cpeaax.

12. Karanazeli w wux mnpuMeHeHHWe B JIEATENBHOCTH 4YenoBeka. [lomoOpats
MIPOYLIEHT U 00OCHOBATh €T0 BHIOOP.

13. bruokaranurnuecknii croco0 NIPOU3BOJICTBA JJIEKTPOIPOBOISAIINX
nonumepoB. [lomobpath hepMeHT U IPOAYIIEHT.

14. Pazpaborate mpoekT maboparopum A KOHCTPYHPOBaHHS — (PEPMEHTOB
(MeToMueckoe M MaTepHaIbHO-TEXHUYECKOE OCHAIIEHUE, KaIPOBBIM MOTEHIIHAN)

15. depMeHThI,  YBEIMYMBAIONIME  CPOK  TOAHOCTH  THUIIEBBIX  MPOAYKTOB.

[IpoayneHThl, TEXHOIOTHH MOTYYESHHUS.
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1.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.

16. [TumeBapurenbHbIe (bepMeHTHI UL MEIULVHBL TpeboBanus K
npenaparaMm, UCTOYHUKH, BO3MOKHBIE IIPOLYLICHTHI.

17. TpomOonuTnueckue ¢GepMeHTHl. XapaKTepucTHka, TpedoBanus. IlogoOpatsb
MPOYLIEHTHI JJIsl IPOMBIIIICHHOTO MOJYYeHUS] MEIUIIMHCKUX MTPernapaToB

18. @epMeHThbI,  YBEIMUYUBAIOIIME  CPOK  TOAHOCTH  IUIIEBBIX  IPOJYKTOB.
[IpoayueHThl, TEXHOJIOTHH MTOTYYEHHUS.

19. buokaranmurudeckuit croco0 TpaHchopmaru aHTUOMOTHKOB. IlomoOparth
IIPOJYLIEHTHI JUIsl IPOMBIIIIEHHOTO IIPOU3BO/ICTBA

20. DH3UMBI B CTUPAJIBHBIX MOpOIIKax. MicTouHuku, cBOMCTBA, 3((HEKTHBHOCTS.

21. Jlakraza. IlpoMbluiIeHHOE  MpPUMEHEHWE, NPOMYLEHThI, TpeOOBaHUS K
mpernaparam.

22. [Tpumenenue ¢pepMeHTOB B OroceHcopax. cTOUHUKY, TpeOOBAaHUS K YUCTOTE.

23. MemOpaHHBIe METO/IbI BBIJICTICHUS (PEPMEHTOB.

24. @depMeHTHl A MOMy4eHUs (GPYKTO3bl B MUIIEBOM  MPOMBIIIICHHOCTH

KYKypYy3HBIH 3KCTPAKT KpaxMaJ MaToka
7.3.2 IlpomexyToUYHast aTTecTalus

Bompocsl Kk 3K3aMeHAMOHHBIM  Omieram mno aucnuniuHe «lIpukinagnas
H3MMOJIOTHSD)
WNuxenepHas sH3uMoiorus. CBsA3b ¢ IpyrMMHM AucUMIUIMHAMH. OCHOBHBIE HaIlpaBJICHHUS
pa3BUTHS
CX0ACTBO U OT/IMYME OMOJIOTHYECKUX KaTaJIn3aTOPOB OT XUMUYECKHUX.
Xumunyeckas npupojia GpepMeHToB. Pudbo3nmel
HcTounuku GpepMeHTOB B MPOMBILIUIEHHOCTH
broxummnueckuit MexaHu3M cHHTe3a (EPMEHTOB B KIIETKE
Jlokanu3anusg B KieTke cuHTe3a GpepmeHToB (Oenkosbix, PHK).
CuHTe3 U peryisainus cuaTe3a GepMEeHTOB B KIIETKE
[Ipomecc ponaunra mpu oOpazoBanuu GhepMeHTa
®depMeHTHI IPOCTHIE U c0KHbIe. KopepMeHThI.

.Pomp  kopepMEHTOB W MPOCTETHUYECKUX Tpynnm B OHOKaTain3e. Y4yacTHe METALIOB B

(epMEeHTATUBHBIX MPOLIECCAX.
Crpoenue ¢pepmenTtoB. [lepBuuHas, BropuyHasi, TpeTHUHAsA, YETBEPTUUHAS CTPYKTypa
Jenatypauus Genka. B yem 3akimogaercsi, kakue (pakTopbl BIUSIIOT.
Penarypanus. [lpumepsl oOpatuMoii [eHaTypauu
Cyb6ctpar pepmenta. [IpoaykTsl hepMEHTATUBHON pEaKIIun
Craguu pepMEeHTaTUBHOW peaKIiu
CrnenuduuHOCTh (PepMEHTOB
Mopenb oOpa3zoBanus hepMeHT-CyOCTpaTHOTO KOMITIIEKCA.
Moaens HHIYUHPOBAaHHOTO cOOTBETCTBUS Konutanaa
AKTUBHBIE U PETYJIATOPHBIE EHTPHI.
CrpykTypa Mosekyn (pepMeHTOB. AKTUBHBIN LIEHTP
LlenTp perynsauuu akTUBHOCTH (hepMeHTa
OHeprerudeckuii nentp ¢pepmenrta. Hocurens sneprum.
Karanutnaeckuit neHTp gpepmeHTa
KoHcTuTyTHBHBIE M MHIYLIMOETBHBIE (DEPMEHTHI
Perynsiiiust aktuBHOCTH (hepMeHTa (MHTHOUTOPHI, aKTHUBATOPHI)
Crnenuduueckue u Hecienupuyeckre NHruOUTOPHI
MackupoBoyHoe uHruOupoBanue pepmenta. [Ipumenenune B MeauLuHe
NzodepmenTs
CriocoObl perysun CKOpoCTH (pepMEHTATUBHBIX PEaKLUI
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OcHoBHbIE CIOCOOBI PEryJIsIUi aKTUBHOCTH (PEPMEHTOB. AJUIOCTepUYECKast PETYJISIHs

OcHoBHBIE CMOCOOBI PEryNIALUNA aKTUBHOCTU (epMEHTOB. Perynsuus ¢ MOMOIIbI0 OENnoK-
OCIKOBBIX B3aMMOJICHCTBHIA

OcHoBHBIE  crmOCOOBI  peryisuud  aKTUBHOCTH  (epmeHTOB.  Perymsuus  myrtem
dhochoprmmmpoBanus-aedochoprHIMPOBAHUS MOJICKYJIBI (hepMEHTa

OcHOBHBIE  CNIOCOOBI  PEryJAllMd  aKTUBHOCTU  (epMeHTOB. Perynsduus 4acTUYHBIM
(orpaHUYeHHBIM) IPOTEOIU30M

Enununbl pepMEeHTaTUBHOM aKTMBHOCTH, MEXKIYHApOJHBIC €IUHUIIBL. Y IelbHas aKTUBHOCTH
¢depmenta CraHgapTHbIE YCIOBUS U3MEpPEHHUS (QepMEHTATUBHOW aKTUBHOCTUIIpUHIUIIBI
kinaccudukanuu Gpepmenton. Kitaccbr hepmeHTOB

Oxkcunopenykraspl. OcyliecTBisieMble peakiuu, npumepbl. ['miaponasel. OcyliecTBisieMble
peakimu, npumepsl. Tpancdepassl. OcyecTBisieMble peakluu, IPUMEPHI.

JInazel. OcymiecTBIsIEMbIE PEAKIIUH, IPUMEPBI.

N3omepassl. OcyiiecTBiasieMble peakiiuu, IPUMEpHI.

JIurazel. OcymiecTBIIEMbI€ PEaKINH, TPUMEPHI.

DKCTPEMO3UMBI U UCTOYHUKHU WX MOTy4YeHHs. TepMO3UMBIL.

YcnoBus paboTsl pepMEHTOB.

3aBUCUMOCTh aKTUBHOCTH (hepMeHTa oT pH

3aBHCUMOCTBH CKOPOCTH (PePMEHTATUBHON PEAKIIUU OT TEMIIEPATYPHhI

3aBHCUMOCTh HAa4aJbHOUM CKOPOCTU (PEpMEHTATUBHON PEaKkIMU OT KOHIEHTpalluu cyOcTpaTa

VYpaBuenue Muxasnuca — MenrteHn. Koncranra Muxasnuca

MeTob1 BeIICTICHUST (DEPMEHTOB

DKCTpale/UTIOIspHbIE U HHTPALCIUTIOSPHBIE ()epMEHTHI

Crabunuzanust pepMeHTOB B OMOTEXHOJIOTHUECKUX CHCTEMAX

TexHonornueckass cxeMa MOJTYYEHHUS OYMIIEHHBIX (DEPMEHTHBIX MpernapaToB (EepMEHTHI.
OcHOBHBIE XapaKTEPUCTUKH PA3TUYHBIX HOCUTETIEH

CrniocoOsl pu3nveckol 1 XUMUUYECKOH MMMOOMIIM3AIIMY TIPEapaToB

NMMOOMIM30BaHHBIE  KIETKHM  MHKpOOpraHu3mMoB.  OCHOBHbIE  MPHUHIMIIBI  JACHCTBUS
MMMOOMIM30BAHHBIX KIETOYHBIX OMOKATAIN3aTOPOB

[IpenmytecTBa U HEAOCTATKH KMMOOMIN30BaHHBIX (DEPMEHTOB.

®epMEHTATUBHBIN MUKPOAHAIIN3

NmmyHODepMeHTHBIN aHAN3

[Ipumenenue GhepMEHTOB B METUIIHHE

DH3UMOMATONOTHs. DH3UMOIUATHOCTHKA

®epMeHTHI B (hapMarieBTUYECKON MPOMBIILIEHHOCTH

®epMeHTHl B THIIEBON MPOMBIIUICHHOCTH. [lomyueHue riroko30-ppyKTO3HBIX CHPOIOB C
MTOMOMUIBIO TJIFOKO30M30MEPA3HI.

Hcnonk3oBanue (hepMEHTOB B TOHKOM OPTaHUYECKOM CHHTE3€

MeTo1bI TOBBIIICHHS BBIXO/IA IIETIEBOTO MPOIYKTa

depMeHTAaTHBHOE MPEBPAIICHNE PALIEMATOB B SHAHTHOMEPHI

JlecTpyKIusi KCEHOOMOTHKOB C y4aCTHEM MHKPOOPTaHU3MOB U (pepMEHTOB.

OcoOeHHOCTH KHMHETHKM OHOKAaTaJIMTHYECKUX IPOLECCOB JECTPYKIMU KCEHOOMOTHKOB.
Ananranusi MUKpOOPTaHU3Ma K KCCHOOMOTHKY .

depMeHTAaTUBHOE MOIYUYEHUE TITIOKO3bI U3 LEJUTI0N030COAEPIKAIETO ChIPhSI.

Hcnonp3oBanue (GepMEHTOB I CO3JaHUS  OMODJIEKTPOXMMHYECKHX IMpeoOpasoBaTesnet
SHEPTUH.

OCHOBHOM MPUHLIUIT KOHCTPYUPOBaHUS (DEPMEHTHBIX 3JIEKTPOJIOB

depMeHTAaTHBHBIC PEAKIIUU B CUCTEMAX C OPraHUYECKUMHU PACTBOPUTEISIMU

1. UYTo n&XUT B OCHOBE ME€XaHU3Ma JIeHCTBHS ()epPMEHTOB?



. CIOCOOHOCTH (pepPMEHTA MOHNKATh KHHETUYECKYIO SHEPTHIO.

. CIOCOOHOCTH (pepMEeHTa MOBBIIIATH TOTCHIUATBHYIO SHEPTHUIO.
. CIOCOOHOCTH (pepMEHTA MOBBIMIATH SHEPTUIO AKTUBAITUH.

. CIOCOOHOCTH (hepMEHTA MOBBINIATH KHHETHUYCSCKYIO SHEPTHIO.

. CIIOCOOHOCTH (pepMEHTA CHIKATh SHEPTUIO aKTHBAIIH

2. 3a cyeT 4ero AOCTUraeTcs TePMOCTaOMIBHOCTh TEPMO3UMOB?
1) 6naronapst HETUIIMYHBIM AJI1 OOBIYHBIX O€JIKOB CTPYKTYPHBIM 3JIEMEHTAM
2) BCIIEICTBUE ONTUMU3ALIMY PACIIpPEIeNICHUs 3apsI0B
3) 3a c4eT HOBBIX (hOPM CIIA0BIX B3aUMOICUCTBUIA
4) B pe3ynpTaTe yMEHbIIECHHS THAPO(GOOHON 00J1aCTH TOBEPXHOCTH OEIIKa TIOCTYITHOM
PacTBOPUTEIIIO
5) 3a c4eT MUHUMU3AIIUH OTHOIIIEHUS TOBEPXHOCTH OeKa/00beM Oenka
6) 6maronaps 6oJee BEICOKOMY 10 CPAaBHEHUIO C OOBIYHBIME OSJIKaMH COICPIKAHHIO
TIIUIAHA

3. Ilpu obpa3zoBaHUU YIOPAIOUECHHON CTPYKTYphI Oelika KOH(OpMalMOHHASI SHTPOIIHS
YMenbmaercs
YBenuuuBaeTcs
He uzmensercs

4. DHeprusi CUHTE3a MENTHIHON CBA3U COCTABIISIET
35-40 x/x/M0IIb

350-400 xJI>x/Mob

850-650 xJI>x/MoIb

5. AKTUBHBIH LEHTp epMeHTa paccMaTpUBAETCs KaK XKeCTKask CTPyKTypa
B Teopun Duiepa
B Teopuu Konutanga

6. DHeprus pa3pbiBa AUCYIb(YHUIHON CBA3H COCTABISET
okouto 50 kJ[>x/MoIb

oxouo 300 x/[x/mMonb

oko0110 650 xJ[x/Mon

7. OcHOBHas KWHETHYECKast XapakTepucTuka 3 dekTuBHOCTH pepmMeHTa
Koncranta Muxasnuca (Km)

CKOpoOCTb KaTaIMTHYECKON pEaKun

AKTHUBHOCTH (epMeHTa

KonnyectBo epmenta

8. KakoBa 3aBucuMocth KoHcTaHThl Muxaseca u CpoAcTBa K JAHHOMY CcyOcTpary
oOparHas
npsimast

9. Kakosa 3aBucumoctb Koncrantsl Muxasineca 1 Ha4aJlbHOW CKOPOCTH PEaKLIUU
oOparHas
npsiMast



10. Knaccuduxanus THTrHOUTOPOB IO MEXaHU3MY ACUCTBHS
KOHKYPEHTHBIE

HEKOHKYPEHTHBIE

crienupIHbIe

HecrienpuiHbIe

11. KonkypeHTHOE HHTHOUPOBAaHUE:
00paTuMOe CHUKEHHE CKOPOCTH PEAKIIMU B PE3yJIbTaTE CBSI3bIBAHUS MHTHOUTOPA C

AKTUBHBIM LICHTPOM
H€O6paTI/IMO€ CHHIXKCHUEC CKOPOCTH pCAKIIUU B PE3YJIBTATC CBA3bIBAHUA I/IHFI/I6I/ITOpa C

AKTUBHBIM LICHTPOM
00paTuMoe CHUKEHNE CKOPOCTH PEAKIIUU B PE3yJIbTaTe CBSI3bIBAHUS MHIMOUTOPA C

AJUIOCTEPUIECKHM IIEHTPOM
HeoOpaTUMOe CHIKEHUE CKOPOCTH PEAKIMK B Pe3yJIbTaTe CBA3bIBAHUS HHTHOUTOpA C

AJJIOCTCPHUYCCKHUM LICHTPOM

12. KoHKypeHTHOE HHTUOMPOBAHKE TPOUCXOIUT, KOTJ]a UHTUOUTOP SBISETCS
CTPYKTYpPHBIM aHajorom cybcrpara

CTPYKTYPHBIM aHAJIOIOM MPOAYKTa

CTPYKTYPHBIM aHAJIOTOM aKTUBHOI'O LIEHTpa

13. YpaBHeHue onuChIBaOIIee KOHKYPEHTHOE MHTMOUPOBaHUE
E+S<>ES->E+P

E+1<->EI

E+1<->EP

14. Koncranta Muxasianca

- KOHLIEHTpalus cyOcTpara, pH KOTOPOM JOCTUTAETCS TOJOBHHA MaKCUMATbHON
CKOPOCTH

- KOHIIEHTpALMS MPOAYKTA, IPU KOTOPOM 3aKaHUYMBAETCS PEAKIUs

- KOHIIEHTpanus (hepMeHTa Mpy KOTOPOM peakIus uaeT ObicTpee

15. I'padmueckoe BIYUCIEHHE MAKCUMAIBbHON CKOPOCTH ()epMEHTATUBHON peaKkIiu
OIIPENIENIAIOT:

COrIacHo 3aBUcUMOCTH Muxasinuca-MeHTeHa

coriacHo 3aBucumoctu Jlaitnynsepa-bapka

COIJIACHO 3KCTPAIOJIALUMU KPUBOM 3aBUCUMOCTH KOHIIEHTPALMHU CyOCTpaTa U MPOJyKTa B

peaknuu

16. Mexanu3M AeHCTBUS HHTUOUTOPOB MOXKET OBITh CIIEyIOIUM:
MOTYT CBSI3BIBATHCS C CYOCTPATOM M U3MEHSTH €ro KOH(POpMAIHio
MOTYT CBSI3bIBAThCS C KOhEPMEHTaMH OJIOKUPYS UX

MOTYT CBSI3bIBATHCS C (pepMeHTaMuU

MOTYT CBA3BIBATh PEPMEHT U CyOCTpaT

MOTYT OJIOKHpPOBATh BBIBOJ MMPOAYKTA U3 peakIuu GepMeHT-CyOoCcTpaT

17. HekOHKYpEHTHBI HHTUOUTOP CBS3BIBACTCS



o0paTuMoe CHIKEHUE CKOPOCTH PEAKIINH B PE3yJIbTaTe CBA3BIBAHUS HHTHOUTOpPA C
cybctpaTom wim ¢ HepMEHTOM

HeoOpaTHUMOe CHIYKEHUE CKOPOCTHU PEAKIIMU B PE3YJIbTATE CBA3BIBAHUS HHTHOUTOpPA C
AKTHUBHBIM IICHTPOM

o0paTrMoe CHIKEHUE CKOPOCTH PEAKIIMH B PE3yJIbTaTe CBA3BIBAHUS HHTHOUTOpPA C
AJUIOCTEPUYECKUM IIEHTPOM

HEOOpaTHMOE CHI)KEHUE CKOPOCTH PEaKIIUH B PE3YJIbTATE CBA3BIBAHHS HHTUOUTOPA C
AJUIOCTEPUYECKUM IIEHTPOM

18. YpaBHEeHHE ONKMCHIBAIOIIEE HEKOHKYPEHTHOE HHTHONPOBAaHNE
E+S<>ES->E+P

E+1<>EIl

E+1<->EP

ES+I <->ESI

19. Ilpy HEKOHKYPEHTHOM UHTMOUPOBAaHUU

KOHCTaHTa Muxasnuca He U3MEHSETCs, a MAKCUMaJIbHasi CKOPOCTb PEAKIINU
YMEHbILIAeTCs

KOHCTaHTa Muxasuca yMEHbIIAETCs, a CKOPOCTh PEAKIUU YBEIUUYHUBAETCS

KoHcTaHTa Muxasnuca yBeIn4uBaeTcsl, @ MaKCUMaJIbHasi CKOPOCTh YMEHbILIAETCS

20. beckoHKYpEeHTHOE MHTHOMPOBAHKE

WHTHOUTOP CBSI3BIBACTCS TOJIBKO C (DEPMEHT CyOCTPATHBIM KOMILJICKCOM
HMHTHOUTOP CBSA3BIBAETCS TOJIBKO C (hepMEHTOM

WHTHOUTOP CBS3BIBACTCS TOJBKO C CyOCTPaToM

21. HEKOHKYpPEHTHOE UHTMOUPOBaHKE
obpaTtumoe
HeoOpaTUMoe

22. HeKOHKYypEeHTHOE UHTMOUPOBaHHUE

YMEHBIIAETCS] CKOPOCTh PeaKIMi U aKTUBHOCTh (pepMeHTa
YMEHBIIAETCS TOJIBKO CKOPOCTh peakluu

YMEHBIIAETCs] aKTUBHOCTh (pepMEHTA

23. AmtocTepryeckoe HHTHOMpOBaHHe

0ECKOHKYpPEHTHOE HHTHOWPOBAaHUE PETYIIITOPHOTO AJUIOCTEPHUUECKOT0 IIEHTpa
0ECKOHKYPEHTHOE MHTHOMPOBAaHUE aKTUBHOTO LIEHTPA

0ECKOHKYpPEHTHOE HHTMOUPOBaHUE CyOCTPATHOTO LIEHTpa

KOHKYpPEHTHOE HHTHOUPOBAHKE PETYIISITOPHOTO AJUIOCTEPHUECKOTO TICHTpa

24. Annocrepruueckoe UHTHONMPOBAaHUE TPUBOIUT

K U3MEHEHUIO POCTPAHCTBEHHON CTPYKTYphI (hepMeHTa

HE MPUBOJUT HU K KAKUM MU3MEHEHUSIM

K U3MEHEHUI0 (OpMBI CyOCcTpaTa

K YXYZILIEHHUIO TPOCTPAHCTBEHHOTO COOTBETCTBUS MOJIEKYJIe cyOcTpara

25. Perynsmust o MpUHLMITY OOpaTHOU CBSI3U
MHTUOMpOBaHUE epMEHTa MPOU3BOIAT MPOJYKTHI PEaKIIUU
MHTHOMpOBaHUE (hepMeHTa JoCTUraeTcsi U30bITKOM cyOcTpaTa



MHTUOMpOBaHKE (pepMeHTa JOCTUTAETCS HETOCTaTKOM (hepMeHTa

26. UarubupoBanue cyocTpaTOM MOYKHO OMMCATH CIEAYIOIIUM YPaBHEHUEM
E+S<>ES2->E+P

E+1<->EI

E+1<->EP

ES+I<->ESI

27. MexaHn3M HHIHOMPOBaHHS CyOCTPaTOM COCTOUT B TOM, YTO
MoJIeKyJa cyocTpara OJIOKHpYeT aKTUBHBIN IIEHTP epMeHTa
MoJIeKyJa cyOcTpara OJIOKHPYeT aJuIOCTEpUIECKUi IIeHTp pepMeHTa
JIBE MOJIEKYJIbI CyOCTpaTa OIOKUPYIO aKTHBHBIN LIEHTP pepMeHTa

28. UnrubupoBanue cyOCcTpaToM sIBISETCS
00paTUMBIM TPOLIECCOM
HEOOPaTHUMBIM IPOLIECCOM

29. ®depMeHTATUBHBIN HHTHOUTOP

BEIIECTBO, 3aMeUIAIOIIEe TPOTEKAHNUE PEAKITHH

BEIIECTBO, CTUMYJIMPYIOIIEE MPOTEKAHUE PEaKIIUU

BEIIECTBO, H3MEHSIOIIEE CTPYKTYPY NPOAYKTA PEAKIIMU U OH CTAHOBUTCS HETIPUTOIHBIM
JUTSL TalTbHEUIIETr0 UCTI0Ib30BaHUS

30. HeobpaTtumoe nHrubMpoBaHue

IMPOUCXOAHUT 3a CHCT KOBAJICHTHOI'O CBA3BIBAHUS I/IHFI/I6I/ITOpa n Q)epMeHTa
IMPOHUCXOJHUT 3a CUCT HC KOBAJICHTHOI'O CBA3BIBAHUSA BCCX YUACTHHUKOB PCAKIINN
IIPOMCXO/UT 33 CUET BOJIOPOAHBIX CBSA3EH B MOJIeKyIIe Oenka-(epMeHTa

31. CmemanHOe MHTMOUPOBAaHUE

MHTUOHUTOP CIIOCOOEH BO3/1€HCTBOBATh Ha JIIOOYIO 4acTh MOJIEKYJIbI (pepMeHTa
MHTUOUTOP CIOCOOEH BO3/IeMCTBOBATh HA AKTUBHBIN LIEHTP

MHTHOUTOpP cIocOOEH BO3/1€HCTBOBATh HA PETYISTOPHBIN LIEHTP

BCE OTBETHI BEPHBI

32. CHM>KEeHHE CKOPOCTH MpOTEKarolel (pepMEHTAaTUBHON PEaKIMK IPOUCXOIUT B
HEKOTOPBIX CIyYasX:

Hert nonnutku cyOcTpaTta — BEpHO

Perynsauus no npuHIMny oOpaTHOM CBS3H — BEPHO

He Bepno BriOpana pH peakuuu — He BepHO

TeMIlepaTypa MNpeBbIIIacT ONTUMAILHOE 3HAUEHHUE - HE BEPHO

33. PaccTtaBbTe B BEpHOM MOPSIKH OMMCAaHUE MEXaHU3Ma MTPOTeKaHHsl (hepMEHTATUBHOM
peakuuu oT TeMIepaTyphl:

1. ®epmeHT cTabuiieH U HanboJsiee akTUBEH

2. GepMeHT HAaYMHAET JIEHATypUPOBATh

3. HactynaeT paBHOBECHE CKOPOCTH JIeHaTypaluu epmMeHTa u pepMeHTaTUBHON
peaxkuu

4. CHMXeHre aKTUBHOCTU (pepMEHTa B BUJY I€HATYPALlUU CO CIIaJ0M CKOPOCTH
(hepMEeHTAaTUBHON peakiuu

34. OntumansHoe pH paboTsl hepmenTa sBISETCS



COOTHOLIEHHUE NMPOTOHUPOBAHHBIX U IEIPOTOHUPOBAHHBIX IPYIII
COOTHOILIEHHE PEHATYPUPOBAHHOTO U AETaTypUPOBAHHOTO OeiKa
COOTHOILIEHHE BOJIOPOTHOTO MTOKA3aTelsl K KOHIIGHTPaLuu cyOcTpaTa

35. smenenue pH ¢pepMeHTaTHBHOM peaKIuu CBA3aHO C
BBICBOOOKIEHUEM ITPOTOHOB BO BpeMs (PepMEHTATUBHOU PEAKITUH
MPOIYLIUPOBAHKUE KUCIIBIX COSAMHEHUH pepMeHTaMu

36. KaTnoHbI 1 aHMOHBI BBI3BIBAIOT J€3aKTHBALNIO (hepMeHTOB. [IpupoaHbIii MexaHu3M
PEryJISIIMK TaKOT'O BO3ICHCTBHS COCTOUT B IPUCYTCTBUM:

METaJLIOTHOHEUHOB

METaJIONIPOTENHOB

[JINKOMETAJIONPOTENHOB

37. Hannuwme nar-(ha3bl Ha KpUBOM CKOPOCTH (DEPMEHTATHBHOMN PEAKIIH MOXKET
CBHJICTEIILCTBOBATH O:

YaCTUYHOM 00paTuMoOii JeHOTypanueit pepmenra

oOpa3oBaHreM PEPMEHTHO-CYOCTPATHOT'O KOMITJICKCA

OTCYTCTBHUEM CBsI3bIBaHMs (DepMeHTa 1 cOcTpara

HaJU4YreM UHTUOUTOpA

38. AKTUBHOCTD (hepMEeHTa MOXKET OBITh OIIpe/ieTieHa B BUJIE:

001IEe aKTHBHOCTH
YIEIbHOW aKTUBHOCTH
MOJIEKYJISIPHON aKTUBHOCTH
BCE BapUAHTHI BEPHBI

39. ConocraBbTe aKTUBHOCTh (pepMeHTa U ee (PU3NIECKUI CMBICT

OO61ast akTUBHOCTh (PEPMEHTA - KOJIMYECTBO (PepMEHTa, KOTOPOE KaTaIU3UPyET
npeBpaiieHne 1| MKMoJb cyOcTpaTa B €IMHUIYY BPEMEHH B PacyéTe Ha KOJMYECTBO MaTepHaa,
B3SITOTO JUTSl KCCIIETIOBAHUS

VY nenpHast akTHBHOCTH (pepMeHTa - KOJTHUYECTBO (pepMeHTa, KOTOPOE KaTaau3upyeT
npeBpatieHre 1 MKkMouib cyOcTparTa B eAMHMILY BpeMEeHHU B pacuére Ha 1 mMr Oenika npoOsl

MosnekysipHas akTUBHOCTb (hepMeHTa (4HUCiI0 000poTOB (hepMeHTa) - 3TO KOJIUYECTBO
MOJIb cyOcTpaTa, HoABEpraroleecs MpeBpalleHuto Mo AecTBUEM | MOk epMeHTa B €MHULLY
BpPEMEHU

47. MexaHu3Mbl B3auMoielicTBus (hepmeHTa — cyocrpata no Teopun dumiepa:

aKTUBHBIN LIEHTP (PepMEHTa CTPOrO COOTBETCTBYET KOH(DUTYpaLuu cydcTpara u He
W3MEHSIETCS IIPU €ro MPUCOSAMHEHUN

[Tpucoeaunenue cyOcTpara K SKOpPHOMY Y4YacTKy (hepMeHTa BbI3bIBAET U3MEHEHUE
KOH(UTypaIy KaTaIMTHYECKOTO IIEHTPa TaKUM 00pa3oM, 4TOObI ero popMa COOTBETCTBOBAJIA
dbopme cyOcTpara

48. MexaHu3MbI B3aUMOJIeHCTBUS pepMeHTa — cyOcTpara o Teopuun Konutanaa:

AKTUBHBIN IIEHTp (hepMEHTa CTPOTO COOTBETCTBYET KOH(MUTYpaLuu cyOcTpaTa U He
MU3MEHSETCS IIPU €T0 MPHCOCIHHEHUH



[Tpucoenuuenue cyocTpara K IKOPHOMY Y4acTKy (hepMeHTa BbI3bIBACT U3MEHEHUE
KOH(HUTYpaIMK KaTaTUTHYECKOTO [ICHTPa TAKUM 00pa3oM, 4TOObI ero popMa COOTBETCTBOBAIIA
dbopme cyOcTpara

49. OntumanbHas pH nist menoyHo# gocdarassl
10

7

50. nannmyumas pH nns tpuncuna

N

51. namnyumas pH s nencruna

52. Kakoit 3 GpakTopoB BIHSET Ha CKOPOCTH (DEPMEHTATHBHOMN peakuuu?

L] JIOKaJIM3alrsd aKTUBHOI'O LICHTPA.

. KOJINYECTBO (hepMeHTa

. MOJIEKYJIsIpHas Macca (pepMeHTa.

L] Haan4gyue 3aMCHUMbBIX aMHUHOKHUCIIOT.

. HaJIN4YMe HE3aMEHUMBIX QMUHOKHCIIOT

53. Uto Takoe «karamy?

o KaTaJuTHYecKas akTUBHOCThH (hepMeHTa

o €IMHHIIa U3MEPEHUS MOIIIHOCTH (DepMEeHTa.

o eMHUIIA U3MEPEHUs KOHIIEHTpauu (pepmeHTa.

o eIMHUIA U3MEPEHUS KOHIIEHTPAIIUA HHTHOUTOPA.
o KoHcTaHTa Muxasnuca-MeHTeHa

54. Yto mpoucxoauT o fAeicTeueM gpepmenTa?

. yOBUTb KOHIIEHTpAIUU CyOcTpara.

. yOBITb KOHIEHTPAIMK TPOTYKTOB PEAKIHH.
. yOBIITb KOHILIEHTpAIMU (PepMEHTA.

. yObUIb KOHLIEHTPALUU UHTUOUTOpA.

. yOBLTb KOHIIEHTPAIH aKTHBATOPA

55. Yro Takoe abcoaroTHasA cyOcTpaTHas crenn(puaHocTh pepmeHTa?

. (epMeHT ACHCTBYET Ha TPYIITY CYOCTPATOB C OJIMHAKOBBIM THIIOM CBSI3H.

. (bepMeHT JeiicTBYeT TOIBKO Ha OJIMH CyOCTpar.

. (epMeHT ACHCTBYET Ha TPYIINTY CYOCTPATOB C Pa3IMIHBIM ITPOCTPAHCTBECHHBIM
CTPOCHHEM.

. (epMeHT AeHCTBYET Ha TPYIITY CyOCTPAaTOB C Pa3IMUHBIME CBS3SIMH.

. (dbepMeHT AeicTByeT Ha Ba 1 OoJiee cyOCcTpaToB

56. Uto Takoe OTHOCUTENbHAS CyOCcTpaTHas crieuGpuIHOCTh hepmeHTa?
. (dhepMeHT AeicTBYET Ha JBa U OoJiee cyOCTpaToB.



CTPOCHUECM.

(bepMeHT JeiicTBYeT Ha TPYIITY CyOCTPaToB € pa3IMYHBIM IPOCTPAHCTBEHHBIM

(hepMeHT AeCTBYET Ha TPYNITY CyOCTPaTOB C Pa3IMYHBIME CBS3SIMH.
(dbepMeHT AeicTBYyeT Ha IPyMILy CyOCTPaTOB C OJIMHAKOBBIM THUIIOM CBSI3H.
(dbepMeHT AeicTBYET TOJIBKO Ha OJJUH cyOcTpaT

57. Yto Takoe TeMnepaTypHbIid ONTUMYM?

TeMIlepaTypa, Ipu KOTOpoi HalmoqaeTcst HeoOpaTuMasi THaKTHBALHS.
TeMIIeparypa, pu KOTOpoi pepMeHT 00J1aaeT MUHUMAJIbHOM aKTHBHOCTBIO.
TEMIIeparTypa, pu KOTOpoil HabIogaeTcss oopaTuMasi HHAaKTHBALIHSL.
TeMIlepaTypa, Ipu KOTOpoil hepMeHT He 001a1aeT aKTUBHOCTBIO.
TeMIIepaTypa, Ipu KOTOpoil (hepMeHT 00J1a/1aeT MaKCUMAIbHOM aKTUBHOCTBIO

58. Kak Ha3bpIBalOTCS BEIIECTBA, OJABIISIONINE AeHCTBUE (DEepMEHTOB?

WHTHOUTOPHI.
KOpENpeCCOpHI.
MOTU(DUKATOPBI.
AKTHBATOPBI.
CTaOMIIN3aTOPBI

59. Kakoit Buramus BxomuT B coctaB HSKoA (kodepment A)?

PETUHOJL
MaHTOTEHOBAS KUCIIOTA.
BUKACOJL
THAMUH.
aCKOpOMHOBAs KMCIIOTA

60. IIpon3BoaHbIE KAKOTO BUTAMHUHA BXOJAT B COCTaB KOepMeHTa aMMHOTpaHc(epasz?

B2.
Bé6.
BI.
Be.
B5

61. Kakoit BUTaMUH BXOJIUT B COCTAB TETPAruapoPoIreBoil KUCIOTHI?

i
C.

doueBad KucioTa.
BI.

B2

62. Kakyto rpyImimy aTOMOB IEPEHOCAT auuiTpaHcdepasbl?

OCTaTKH KETOKHCIIOT.
OCTaTKU aMHUHOKHCIIOT.
ocTaTKi (POCPOPHBIX KHCIOT.
OCTaTKU KapOOHOBBIX KUCIIOT.
OCTaTKH I'MJIPOKCUKUCIIOT

63. Kakue ¢hepMeHTHI SBISIOTCS OJTHOKOMITOHEHTHBIMU?

dhocdorpanchepasbl.
MeTUITpaHcdepassl.
anuiITpaHcgepassl.



. aNKWITpacdepassl.
. amMuHOTpaHchepasbl

64. ITpu Temnepatype Huxke 0°C akTHBHOCTB hepMeHTa pe3ko cHuKaeTcs. C 4eM 3To
CBsI3aHO?

. MPOUCXOIUT CHIDKEHUE CKOPOCTH TEIUIOBOTO JIBMKEHHSI MOJICKYJT cyOcTpara.
. MIPOUCXOTUT OOpaTuMasi eHaTypars GpepMeHTa.

. IIPOUCXOUT HE OOpaTuMas AeHaTypanus (hepMeHTa.

. MPOUCXOIUT U3MEHEHHE TICPBUYHOM CTPYKTYPBI MOJICKYJIBI (hepMeHTa.

. MPOUCXOUT FUIPOIH3 (hepMeHTa

65. O0bI19HO (hepMEHTHI POSBISAIOT ONTUMATBHYIO aKTUBHOCTH TIPU TEMIIEpAType:

. 0-10 C.

. 55-75 C.

. 35-40 C.

. 90-100 C

66. IlepBoii cranueli hepMEHTATUBHOTO KaTallu3a SBJISCTCS:

. 0CBOOOXKICHHUE MPOTYKTa PEAKIIUU.

. oOpa3zoBaHue (epMEHT-CyOCTPaTHOTO KOMILIEKCA.

. XHUMHYECKOE Mpeodpa3oBanne (HepMeHT-CyOCTpaTHOTO KOMILICKCA.
. BO3BpalllcHHE (EPMEHTA B UICXOTHOE COCTOSIHUEC

67. depMeHTHI 00JIaaI0T HAUOOIIBINCH AKTUBHOCTHIO:

. B HEUTpaAJIBHOU Cpere.

. B KHCIIOH cpefie.

. IIPU CTPOTO ONPEAEIIEHHOM Ul Ka)X/10ro ¢pepMeHTa 3HaueHuu pH.
. B ILLEJTIOYHOU Ccpese

68. AKTHBaTOpBl (hePMEHTATUBHBIX peaKIui

3TO BEIECTBA, YBEINUUBAIOIINE CKOPOCTh EPMEHTATUBHON peaKIK
3TO BEUIECTBA, CHUKAIOIINE CKOPOCTh (PEPMEHTATUBHOMN peakiuu

3TO BELIECTBA, KOTOPBIE BIUSIOT Ha (DEPMEHT - CyOCTpaTHBIN KOMIUIEKC

69. Haiinnte cOOTBETCTBUS aKTUBATOPA U €ro BO3JeHCTBUS Ha (PepMEHTATUBHYIO
peakuio

BemectBa, Bnusroniye Ha 0071acTh aKTUBHOTO 1IeHTpa — CriocoOCTBYIOT OoJiee
3¢ (HeKTUBHOMY MPUCOETUHEHHIO CyOCTpaTa (MOHBI METAIIJIOB)

Annocreprudeckue 3pPeKTophI - BBI3bIBAET KOH(POPMAITMOHHBIE U3MEHEHUS B MOJIEKYJIe
OerKa, MPUBOIAIINE K H3MEHEHUIO CTPYKTYPhI aKTUBHOTO IIEHTpa

70. AKTUBATOPBI, BBI3BIBAIOIINE MOAU(UKALINY, HE 3aTParuBarOLIie aKTUBHBIN LICHTP
(bepMeHTa aKTUBUPYIOT ITyTEM:

MpUCOeANHEHUs crienupuyeckoi Moau(pUINpYIOIIeH TPYNIBI K MoJieKyJie (hepMeHTa

nyTEM Mepexo/ia HEeaKTUBHOT'O MPEAIeCTBEHHUKA - TPOo(epMeHTa B aKTUBHBINA (PepMEHT

BBI3bIBACT JUCCOLUAIUIO CYObEeIMHUI (PepMEHTA, UMEIOLIET0 YETBEPTUUHYIO CTPYKTYPY

BCE OTBETHI BEPHBI



