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1. Ieau, 327244 ¥ IJIAaHUPYeMbIe Pe3yJbTAaThl 00y4eHHS 110 JUCHHUIIHHE

@®epMeHThl HallUIM MHMPOKOE IPUMEHEHHE B INPOMBIIUIEHHOCTH, HAIpUMeEp, B
KO)KEBEHHOM M MEXOBOM IIPOM3BOJICTBE, B XJICOONMEUEHHH, MUBOBAPECHUHU, BHUHOJEIUU,
ChIpOBapeHUU U T. 1. B mocnennue roapl (epMEHTHl Hayaad BBITECHATHh TPAJAULIMOHHBIC
XUMHUUYECKHE KaTalu3aTopbl M3 TOHKOM XUMHUYECKOW MHAYCTPUM, TJI€ OHHU YCIELIHO
UCMONB3YIOTCA B peakUusiX  OKHCIEHHS, BOCCTaHOBJICHUS, J€3aMUHHPOBaHMUS,
JeKapOOKCHUIIMPOBAHUS, IETHIpaTallii, KOHACHCAUuu U T. A. DepMEeHTHI HaXoAiT Bce Ooee
HIMPOKOE TNPUMEHEHHWE B MEIULUMHE U MUKpoaHanuie. I[lepCHeKTUBHBIM sBIAETCA
UCTIONb30BaHWE (PEPMEHTOB [UIsi TepepabOTKH MPOMBIIUICHHBIX OTXOJO0B, a TaKXe JUIs
co3/laHusl OMOANEKTPOXUMHUUECKUX IpeoOpa3oBaTeneil sHepruu. B HacTosiiee BpeMs CII0KHO
Ha3BaTh cQepy JeATEIbHOCTH YelOoBeKa, B KOTOPOM OBl MpsIMO WJIM KOCBEHHO HE
UCIOJIb30BAIUCH (PEPMEHTBHI.

[IpuknanHass 5SH3UMOJIOTHSL - OTO HOBOE MEPCHEKTUBHOE HAYYHO-TEXHUYECKOE
HamnpapjieHUe OMOTEXHOJIOTMH, B KOTOPOM YJAayHO COYETAIOTCS CaMble COBPEMEHHBIE
JOCTHKECHHSI OMOXUMUH, MOJIEKYJISIPHOW OMOJIOTHH, YH3UMOJIOTHH U XUMUYECKON TEXHOJIOTHH.

Heasimu ocBoeHus1 AMcUMIIMHEBI «[IpuKianHas SH3UMOIIOTHS ABISIOTCS:

OCBOEHHME CTYJEHTaMHU OCHOBHBIX IPUHLUMUIIOB U TEOPETUUYECKUX IOJOKEHUMN
WH>KEHEPHOHN 3H3UMOJIOTHH;

dbopMupOBaHUE Yy CTYAEHTOB IMOHMMaHUA OCOOCHHOCTEH OHMOTEXHOJOTHMYECKUX
MPOIIECCOB C y4acTHeM (epPMEHTOB;

YCBOCHHE OCHOB KOHCTPYMPOBAHMS M  IOCIEIYIOIIEro HUCIOJb30BaHUS B
OMOTEXHOJIOTHH OMOKATAIN3aTOPOB C 33JaHHBIMH CBOMCTBAMHU.

3agayamu Kypca siBJISIIOTCSH:

MNO3HAKOMUTb CTYJIEHTOB C NIPEIMETOM,

ONpeNeNuTh MECTO MPHUKJIAAHOM HSH3UMOJIOTUM B pAAY HPUOPUTETHBIX
HanpaBJIeHUN OMOTEXHOIOTUH;

yriyOUTh MOHUMaHHE (QU3MKO-XUMUYECKMX U OMOXMMHUYECKUX 3aKOHOMEPHOCTEH
OmoxaTann3a, 0COOCHHOCTEH €ro MCIIOJb30BaHMS B OMOTEXHOIOTHY,

pa3BUTh  BUJCHHME MEPCIEKTUB MPAKTUYECKOIO  HCIOJIB30BAaHUS  JOCTHIKEHHI
WH)KEHEPHOHN YH3UMOJIOTUH;

MOJITOTOBUTh CTYJEHTa K JIEATENIbHOCTH B COOTBETCTBHUM C KBaJIM(UKALMOHHOM
XapaKTepUCTUKOMN O HANPaBJICHHUIO.

OOyuenne mno aucuumiuHe «lIpuknanHas >H3MMOJIOTHS» HANpPaBICHO Ha pa3BUTHE
CIIEYIOINX KOMIETEHIINN y OyIyIlUX CIIEHaINCTOB

B pesyabrare ocBOeHUsA
o0pa3oBaTe/ibHOI

Kon koMnereHuun | mporpamMmsl
00yuyaroIuiics 10/15KeH

Ilepeyenb niIaHMpyeMbIX pe3yJIbTATOB
o0y4eHusI O AUCHHILINHE

o0saaaTh

OIIK-7. Cnocoben | MOIIK-7.1. 3HaeT 6a30BbIe MAaTEMAaTHYECKHUE,
MIPOBOJIUTH ¢uznueckue, PU3NKO-XUMHUYECKHE,
9KCIIEPUMEHTAIILHBIE XUMHUYECKHE, OMOJIOTHUECKHE,

HCCIACAOBaHUS U | MUKPOOHOJIOTHYECKUE METOJIBI,

WCTIBITAHUS 10 3a/IaHHOW | MpUMEHsEeMbIe B OMOTEXHOJIOTUI

metoauke, Haomonenus u | MOIIK-7.2. BnageeT oCHOBHBIMU METOdAMHU
u3MepeHusi, o0pabaThIBaTh | SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUN U

u WHTEPIPETUPOBAThH | UCTIBITAHUN B OMOTEXHOJIOTHHU
JKCIIEPUMEHTAJIbHBIE HMOIIK-7.3. I'oToB 110 3aJaHHOM METOIUKE
JTaHHEBIE, MPUMEHSSA | TPOBOAUTH AIKCIIEPUMEHTAIbHBIE

OIIK-7




MaTEMAaTHUYCCKHUC, HUCCICOOBAaHUA U UCIIBITAHUA, Ha6JIIOIIeHI/ISI )41
(busznveckue, busnKo- | u3MepeHus, 0opadaTeiBaTh U
XUMHUYCCKUC, XUMHUUYCCKHUEC, | THTCPHIPCTUPOBATH OKCIICPUMCHTAJIBHBIC
OuoJIOTHYECKHE, JTAaHHBIC
MUKPOOHOIOTHYECKHE
METOJIbI

2. Mecto AUCHHUILIMHBI B CTPYKTYPpPE Oﬁpa30BaTeﬂbH0ﬁ nporpaMmmbI

Huctummna «lIpuknanHas SH3UMOJIOTHS» OTHOCUTCS K OCHOBHOW 0053aTeTbHOM YacTh
osioka b1, monyns «buounxeHepus».

Kypc «IpuknagHas SH3UMOJIOTHS» JIOTUYECKM M METOJIMYECKH CBSI3aH C JIPYTUMH
IHUCLHIUIMHAMH - «Bbruoxumusy, « XMMHsT OMOJIOTMYECKU aKTHBHBIX BEIIECTBY, «AHAIUTHYECKAS
XUMUST U (QU3HKO-XMMUYECKHE  METOAbl  aHamm3a», «OCHOBBI  OMOTEXHOJIOTHHY,
«IIpomplinneHHass OMOTEXHOJOTHY», «DU3NIECKasT XUMUS.

Csenenusi, wu3naraemeie B  Kypce «llpukimamnas  2>H3UMOJIOTHS»  SIBJISIFOTCA
3aBepUIAIONIMMHI U HEOOXOAMMBI B MPAKTHYECKOM JEATENbHOCTH BBITYCKHUKA MOCTE OKOHYAHUS
BVY3a.

s ycBoeHUS Kypca CTYIEHTBI TOJDKHBI OBbITh 3HAKOMBI C (DU3HKO-XMUMHYECKUMHU
OCHOBaMH OpPTaHMYECKOW, HEOPraHWYeCKOH H (U3MUECKOW XHMHH, a TakKe KypCaMH:
«buoxumusay, «XuMug OHOIOTHYECKH AaKTHUBHBIX BEIIECTBY, «AHAJIMTHYECKAsT XUMUS H
(UBUKO-XUMUYECKUE METOAbl aHanmm3a», «OcCHOBBI OuoTexHONOTHNY», «[IpombiiieHHas
OHMOTEXHOIOTUAY, «DHU3HUYECKasT XUMHUI».

3. CTpyKTypa U cojep:KaHue TUCUUIIIHHBI

OO61mas TpyA0eMKOCTh AUCHHUIUIIMHBI cocTaBiseT 3 3auete equHuibl (108 gacos)

3.1.  Buabl yueOHoli padoThl H TPY/10eMKOCTh
3.1.1. Ounas ¢popma oOyueHus

Ne . KoaunyecTBo CemecTpbl
Buj yueOHoi1 padoThI
n/n 4acoB 7 cemecTp
1 | AyauTopHble 3aHATHA 90 90
B ToMm uucne:
1.1 | Jlexkuun 36 36
1.2 | CemuHapCcKHe/PaKTHUECKUE 3aHITHS 18 18
1.3 | JJabopaTopHbIe 3aHATHS 36 36
2 | CamocrosiTesibHasi padoTa 18 18
3 | IIpomexkyTouHas aTTecTamus
3auet/aud.3a4et/sK3aMeH 9K3aMeH 9K3aMeH
Hroro 108
3.2 TemaTnyecKkuii MJIaH U3yYeHHUs TUCHUTIHHDI
3.2.1. Ounas ¢popma oOydeHus
‘ Ne ‘ Pa3neanl/TeMbl TpynoemMkocTh, 4yac
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1 Paznen 1. CtpyktypHO- 8 2 8 4
(byHKIMOHATIBHBIE OCOOCHHOCTH
Onokaranusa
2 Paznen 2. Knaccudukanus u 8 4 4 2
HOMEHKJIaTypa )epMEHTOB.
3 Paznen 3. Texnonorust hepMEHTHBIX 6 6 8 8
pernapaToB
4 Paznen 4. Ilpuknannoe 3HaueHUE 14 6 16 4
(dhepMEHTOB ISl HAPOJTHOTO XO3sHCTBA
Hroro 36 18 36 18

3.3 ConepxaHue TUCHUTLIAHBI
Coaepixanue pa3aejoB IMCHUILTHHBI

Pasnen 1. CTpyKTypHO-(p)yHKIMOHAIbHbIE 0COOCHHOCTH OHOKaTAIN3A.

Tema 1. CTpyKkTypa, CBOIiCTBAa M MEXaHHU3M JAeHCTBUSA OMOKATAJIN3aTOPOB.

Cx0zcTBO U OTIAMYME OMOJIOIMYECKUX KaTalu3aTopoB OT XuMuueckux. Ilpenmyiecrsa u
HEJOCTaTKU OuoKaTaiu3a IpU €ro HCIOJIb30BaHUM B TEXHOJOTHYECKUX IPOIEccax.
Oco0eHHOCTH OMOKATAJIUTUYECKUX MpoleccoB. [IpMHLUIBI CTPYKTYpHOH OpraHu3aluu
(depMeHTOB. AKTUBHBIE U pPEryIsATOpHbIE LEHTPbl. Poib KO(PEepMEHTOB M IPOCTETHUECKUX
rpynn B Ouokaranuze. KodepmentHsle ¢(opMbl BUTAMHHOB. YuacTHE€ METaUIOB B
(epMEeHTATUBHBIX MpOIlECcCaXx.

Tema 2. Kuneruka (pepMeHTATUBHBIX peaKUMii.

Karanutuueckue napameTpbl. 3aBUCHMOCTb CKOPOCTH (EPMEHTATUBHBIX pEeakUUid OT
KOHIIEHTpaluu cyocrpara, ot pH u Temneparypsl. AKTUBaLUs U HHTMOMpOBaHUE (EPMEHTOB.
Mexanu3mbl HMHaKTUBaUMK  (epMeHTOB. MogenupoBaHue M KHMHETHKa IPOLECCOB
uHakTuBanuu (QepmeHToB. DaxkToppl, HMHULIUUPYIOLUIME JIeHATypauuio (GepMeHTOB.
Ouznueckue. Mexanndeckue. Xumuueckue. buonornueckue. Perenepanus ¢pepMeHTaTUBHBIX
CHUCTE€M, NPHUMEHSEMbIX B OHMOTEXHOJOrMH. PeakTHBalus HHAKTUBHUPOBAHHBIX (DEPMEHTOB.
VYrunuzauust u pereHepanusi kogpakropos (kopepmeHTOB). DepMEeHTATUBHbBIE, XUMUYECKUE U
AJIEKTPOXUMHUYECKHE METO/Ibl perenepannu. Ctadbunuszanust GepMeHTOB B OMOTEXHOIOTHUYECKUX
cuctemax. TpaauunMoHHbIE MeTonbl crabunu3anuu. CraOunusupyromue no6aBku. ExnHuibl
(depMeHTaTUBHON akTUBHOCTHU. [IpuHOMNBI perynsuuu  (QepMEHTATUBHBIX pEaKLUM.
N3odepmMeHTsl U MHOXKECTBEHHbIE (OpMbl (EepMEHTOB. XuUMHUYECKas MoAU(UKaIuUsL
(bepMeHTOB.

Paznen 2. Knaccupukanusi 1 HOMeHKJIATypa ¢pepMeHTOB.

Tema 1. Me:xxnynapoanas kiaaccupukanus pepMeHTOB.

OKCTpEMO3UMBl W HMCTOYHHMKM MX mnoiydeHusd. Tepmosumbl. CTpPyKTypHBIE U
TEPMOJAMHAMUYECKHE  OCHOBBI  (YHKIIMOHUPOBAHUS  TEPMO3MMOB  TIPHU  BBICOKUX
temrneparypax. Mcmoiabp3oBaHuE DJKCTPEMO3MMOB B OWOTEXHOJOTHUH. AMHUIA3Bl U
nyiurynanasbl. [Iporennassl. JIHK-nonnmepassl.

Paspnen 3. TexHosiorusi pepMEeHTHBIX NIPENApaTOB

Tema 1. Iloyyenne (pepMeHTHBIX IPENapaToB.




OCHOBHBIC  TEXHOJOTUYECKHWE JTambl MPOU3BOJACTBA MHUKPOOHBIX  (PEPMEHTHBIX
npenapatoB. [lomyuenue cyxux (¢epmMeHTHbIX TmpenapatoB. OO6opynoBanue s
nonyuenusi. Crangaptuszanus (QepMeHTHBIX TmpenapaToB. TexHomoruyeckas cxema
MOJIyYEHUS! OYHMIIEHHBIX (PEPMEHTHBIX MpenapatoB. MUKpOOHOIOTrHYECKU U OMOXUMUYECKUI
KOHTPOJIb Tpou3BojacTBA. llomydyeHune (epMEHTHBIX TIpenapaToB W3 PACTHTEIBHOTO U
KUBOTHOTO ChIpbs. TexHOMOTHYeCKHEe 0COOCHHOCTH MOJIy4YeHHsI (PEPMEHTHBIX MpernapaToB
C OTIpE/IETICHHBIM COCTaBOM ()EPMEHTOB

Pa3znen 4. Ilpukiaanoe 3HadyeHue pepMeHTOB /1JIs1 HAPOAHOIO X03s1iicTBA

Tema 1. @epMeHTATHBHBII MUKPOAHAIHU3.

Kunernueckas ocHoBa (epMEHTATUBHOIO MHUKpoaHalu3a. MeToabl JeTeKIUU B
depMeHTaTUBHOM  MHUKpoaHanu3e. VIcrmonb3oBaHWE B MHKpOAHAINW3E  CONPSHKEHHBIX
dbepmeHTaTUBHBIX cUCTeM. MMMoOWIM30BaHHBIE (EPMEHTHI B MHKpOaHaiu3e. bruoceHcopsl.
AHanuTHUYeCKHE NMPOTOYHBIE peakTopbl. DEpMEHTHbIE MUKPOKAJIOPUMETPUUECKUE JATUUKH.
®epMeHTHbIE 31eKTpoabl. MMMyHOdepMenTHbIM ananuz. [lonmumepasHasi memnHasi peakiiusl.
buomoMuHecienTHRI MuKpoanann3. COMMMOOHIN30BaHHBIE TOJHU(PEPMEHTHBIE CHCTEMBI B
OMOJIOMUHECIIEHTHOM aHaJIH3e.

Tema 2. MeaunuHCKAas IH3UMOJIOTHSI.

JlnarHocTuka MaTONOTMYECKUX COCTOSHUM. DH3UMOIATOJIOTUS. DH3UMOJUATHOCTHUKA.
Ou3zumorepanusa. @OepMeHTH HAPYXKHOTO NpUMEHEHHUsA. Tepanus BOCHAIUTEIbHBIX
MPOIECCOB TPUIICHHOM M XUMOTpUIicUHOM. Tpombonutuueckast tepanusi GUOPUHOINZNHOM H
cTpentokuHazoi. @depMmeHTHas Tepanusi BuUpycHbIX 3aboneBanuii PHKaszoil, JIHKaszoii.
3amecTuTenbHaAs Tepamus MUIEBAPUTEIbHBIMU (pepMmeHTamMu. Tepamus ruagypoHUIA30H U
KoJutareHa3o. @OepMeHTbl INPOTHUBOOIYXOJIEBOM Tepanuu. JledeHHe OHKOJIOIMYECKHUX
3aboneBaHuil acmaparuHazoil. MmMmoOunuzoBaHHble (EPMEHTHl KakK JIeKapCTBEHHBIE
npernapaTbl. AHTHTEHHbIE U MMMYHOTCHHBIE CBOMCTBAa MMMOOWIHM30BAaHHBIX (EPMEHTOB.
depMeHTHBIE MpenapaTbl TUNA «KOHTEWHep». Mcrnonap3oBaHUE JIMIIOCOM B KadyecTBE
«koHTeiiHepay.  llpumeHeHme  WUMMOOMIM30BaHHBIX  (EPMEHTOB B CTOMATOJIOTHH,
ojTanbmonorun, xupypruu. Vcmonp3oBaHue (epMEHTOB B KadyecTBE AaHATUTHYECKUX
PEaKTHBOB M B ammaparax <«HCKYCCTBEHHAs II€4YE€Hb», «HUCKYCCTBEHHAs II0YKay.
[lepcnekTUBHBIE HAMpaBlIeHUs Pa3BUTUS PEPMEHTHOI Tepanuu.

Tema 3. IIpoMblnIeHHBIH OMOKATAIN3.

@DepMeHTHl B XUMHUYECKON MPOMBINUIEHHOCTH. [lonydyeHne L-aMHHOKHCIOT ¢ MOMOIIBIO
aMuHOoanmiassl.  buoxmmuueckas  ocHoBa  mpouecca.  Kommepueckne — mperaparbl
MMMOOUITN30BaHHOM aMUHOAaIMIa3bl. TeXHOIOTHYeCcKas cXxemMa MPOU3BOICTBA.

Tema 4. ®epmenTsl B papManeBTHUECKOI MPOMBIIIJIEHHOCTH.

[Tonyuenne 6-aMUHONECHUIIMIUIAHOBOM KHUCIOTHI C TOMOLIBIO MEHUIUIIMHAMUAA3HI.
buoxumuyeckass ocHoBa mporecca. Kommepueckue mpenapaThl  HMMMOOMIM30BAaHHOMN
aMMHoaunuiasel. TexHoornyeckas cxema Iponu3BOACTBA.

Tema 5. @epMeHTHI B IUIEBOH MPOMBIIIJICHHOCTH.

[TonyueHue T1IIOKO30-(PPYKTO3HBIX CHPONOB C  TOMOIIBI  TJIFOKO30M30MEpa3bl.
buoxumuueckass ocHoBa mporecca. Kommepueckume mpenapaTbl  MUMMOOWIHW30BaHHOM
[JIFOKO30M30Mepasbl. TeXHOJIIOrn4yeckas cxemMa Mpou3BOACTBa. lcmonp3oBaHue B IHUIICBOU
MPOMBINIUICHHOCTH MTPOTEHHA3, aMuUJIa3, JIUMa3, MeKTUHA3, (3-TallakTo3u1a3.

Tema 6. @epMeHTHI KAK KOMIIOHEHTHI MOIOIIIMX CPEACTB.

Awmmassel. JIunasser. Lemmonasel. Oxkcuaaszel. [Iporeass.

Tema 7. Ucnonib30Banue GepMEHTOB B TOHKOM OPraHMYe€CKOM CHHTEe3e

@epMEeHTaTUBHOE IPEBPAIICHHE pPAleMaTOB B SHAHTHOMEpHl. bHokaranuTHyeckoe
nonydyeHue mnpocrtaHouaoB. depMeHTaTHBHAS MOAUGHUKAIHUS HYKICHHOBBIX KHCIOT,
CHUHTE3 OJIMIO- W NOJIUHYKJIeOTHA0B. @depmeHTaTMBHBIN cuHTe3 CaxapoB. MeTonasl
MOBBILICHUS BBIXOJA LEJIEBOr0 INpoaykra. M3MeHeHHe HMOHHOIO COCTOSIHHUS pPEareHTOB.
[lepenoc mnponykra B JApyryio @¢aszy. lcnonp3oBaHue mociaenoBaTelbHBIX peakKIuil.
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[TpoBenenue peakiuii B 0MHO(MA3HBIX U ABYX(a3HBIX BOJHO-OPraHUYECKHX cuctemax. CHHTE3
3(UpOB  AMHHOKHCIOT, TMNPUPOJHBIX AMUHOKHCIOT acmapraMma, HEIPOTEHHOTC€HHBIX
AMUHOKHCIIOT, T[IOJy4YeHHE aKpujlaMuJa, CUHTe3 sOJOYHOH KHUCIOTHI, JIAKTAMHBIX
AHTUOMOTUKOB, MPOCTOTIAHAMHOB.

Tema 8. YTUiu3auus npoMbIlLJIEHHBIX 0TX0/10B ¢ MOMOUILI0 GepMEHTOB

buokoHBepcHusi pacTUTENBHOrO CbIpbs. PEpMEHTATUBHOE IOJYYEHHE TJIIOKO3bl U3
LEJUII0I030COAEPKALIETO ChIpbsi. bUMOKaTalmuTH4YeCKMEe METOIbl 3aIMUThl OKpPY)KaroIen
cpensl. [lonsTue sxobuokaranusa. JlecTpykuns KCEHOOMOTUKOB C y4aCTHEM MHUKPOOPTaHU3MOB
u  QepmentoB. OCOOECHHOCTHM KHHETUKH OHOKATATUTUYCCKUX IMPOILECCOB JIECTPYKIIHH
KCEHOOMOTUKOB.  MexaHU3Mbl KMHETUKH  JECTPYKLIUU  KCEHOOMOTHKOB.  Ajantanus
MUKPOOpPTraHu3Ma K  KCEHOOMOTHKY.  Accoluanus  MHKpPOOpraHu3moB.  Peanmuzanus
«HEBO3MOKHBIX» XUMUYECKUX PEAKIHI.

Tema 9. buosJiekTpoxaranaus

Hcnons3oBanue (epMEHTOB i CO3JaHMsl OMORJIEKTPOXMMHUYECKHX IpeoOpa3oBareneit
sHeprun. IIpakTHueckoe HCIOJb30BaHHWE OMO3ICKTPOKATAIN3a, MEPCIEKTHBBI €r0 Pa3BHUTHUAL
OCHOBHOM TMPHUHIMIT KOHCTPYUPOBAHUSA (PEPMEHTHBIX AJIEKTPOJIOB U UX paboyue mapaMeTphl.
@epMEHTHBIE  DJIEKTPOABI M  UX  HCMOOJb30BAHME B  HAYYHO-UCCIIENOBATEIbCKUX U
TEXHOJIOTMYECKUX ITpolieccax.

3.4 TemaTHKa CEMUHAPCKUX/TIPAKTHYECKHUX H JIA0OPATOPHBIX 3aHATHI

3.4.1. CemuHapckue/mpakTUYECKUE 3aHATUS

. O0mas >H3UMOJIOT U

. I'muxonu3

. JIumasel

. Pemmmkamus JIHK

. Pemenue 3amau

. Pemienne 3agau

. Pemenue 3amau

. InTepakTMBHOE 3aHATHE HA 3aKpEIUICHUE MaTepraia
. UtoroBoe tectupoBaHue

O 00 1N DN K W —

3.4.2. JJabopaTtopHble 3aHATUS

1. KauecTBeHHbIE peakIMM Ha MPUCYTCTBUE (PEPMEHTOB B MaTepUaax pa3inyHOro
MIPOUCXOKACHUS

. U3yuenue cnennduyHocT hepMeHTOB

. I3yuenue TepmMos1abuiIbHOCTH aMIIIOCYOTUITNHA

. BausiHue akTHBaTOpOB U MHTMOUTOPOB HAa aKTUBHOCTH (DEPMEHTOB

. I3yyeHne MeTo/10B KOJIMYECTBEHHOT'O OMPE/IEJICHNS aKTUBHOCTH JIMIIA3bI

. Onpenenenne akTHUBHOCTH MTPOTEOIUTUUECKUX (DEPMEHTOB

. Onpenenenyie akTUBHOCTH aMMJIa3bl METOI0OM CEPUMHBIX pa3BeACHUM

. Onpeznenenne akTHUBHOCTH aMIJIOCYOTHIIMHA (POTOKOJIOPUMETPUUYECKHM METO0M
. Onpenenennie akTUBHOCTH KaTaJia3bl B KapTodere

10. AHanM3 akKTUBHOCTH aMUJIOCYOTHIIMHA (TPUIICHHA) OT KOHIIEHTpaluu GpepMeHTa 1 cyocTpaTa
11. PacueT KHHETHYECKHUX XapaKTEPUCTUK EHCTBUS (EPMEHTOB

12. Onpenenenne akTUBHOCTH aJIKOTOJIBAETUIPOreHa3bl B APOXIKAX

O 03O L B~ Wi

3.5 TemaTnka KypcOBBIX IPOEKTOB (KypCOBBIX padoT)

He npenycMoTpeHo y4eOHBIM IIIaHOM



4. Y4yeOHO-MeTOAMYeCKOEe M MH(POPMAITMOHHOE o0ecredeHne

4.1. HopmatusHblie 1okyMeHTbI H OCTb1

Her
4.2. OcHoBHas1 JUTEpPaTYpa
1. [Tnakynos, B.K. Ocnossl 3u3umonoruu / B.K. [Tnakynos. — Mocksa : Jloroc,
2002. — 127 c. : uin.,7a0II1., CXEM.
2. [netikun A.I'., CkBopuosa H.H., bnangos H.H. Ilpuknannas sn3umosnorus. —
CII6: Yausepcuter UTMO, 2019. — 160 c.
3. I'paueBa .M., Kpusosa A.}O. Texnonorust pepmMeHTHBIX npenapaTtoB. — M.: M31-Bo
«nesapy, 2000, 512 ¢
4. Bonosa T.I'. buorexuomnorusi. HoBocubupck: N3a-Bo CHOUPCKOTO OTHEICHHUS
Poccuiickoit Akanemun Hayk, 1999. — 252 c.
S. Beenenwne B npuknaanyro suzumonoruto / [lox pen. U.B. bepesuna, K.

Maprtuneka. — M.: MI'Y, 1982.

4.3 lonoJHUTeILHASA JIUTEPATYypa

1. IemmOanenxko, H.B. buorexnomorus / H.B. IeimOanenko ; Poccuiickuii
rOCyJapCTBEHHBIN nenarornyeckuii yausepcuter uM. A. W. I'epuena. — Cankr-IlerepOypr :
PI'TIY um. A. U. I'epuena, 2011. — Y. 1. — 128 c. : un. — Pexxum noctyna: no noamnucke. — URL:
http://biblioclub.ru/index.php?page=book&id=428265 (mara oO6pamenus: 17.10.2020). -
bubmuorp. B kH. — ISBN 978-5-8064-1697-2. — TekcT : 37€KTPOHHBIM.

2. buptokoB B.B. OcHoBBI ipoMbIIIeHHOM OnoTexHonoruu. — M.: KomocC, 2004. - 296
c. Aapec xpanenus yi. 1. Kopuaruna, 22.

3. betimu JIx. OcHOBBI Omoxumuueckod mHxeHepuu. B 2-x xH. / JIxk. beimm, /.
Omnuc. M.: Mup, 1989.

4. buokaranmus / pen. U. B. bepesun. — M., 1984. buokaramus / pen. U. B. bepe3un.
— M., 1984.

5. [TpombltenHass MUKpoOHoIorus: YaeOHoe mocodue /it By3os/ 3.A. Apkabsena,
A.M. bezboponos, M.H. brnoxuna u ap.,: [Toxg pen. H.C. Eroposa.- M.: Beicu. Illk., 1989,- 688
c.

6. buorexnonorus: B 8 T1. / mox pexn. : H. C. Eropora, B. JI. Camyninosa. — M.,
1987. (1.7, N.B. bepes3un, H.JI. Knstuko, A.B. JleBamos u ap. iMmmo6unn3oBaHHbIe EePMEHTHI /—
M.: Beicm. mik., 1987, 143 ¢

1. buorexuonorus: B8 8 Tr. / mox pexn. : H. C. Eroposa, B. JI. CamymnoBa. — M.,
1987. (1.8, .B. bepe3un, A.A. Knecos, B.K. IlIsnac u np. MuxenepHas sH3umMosnorus /— M.:
Bricor. mk., 1987, 143 ¢

8. Mocuues M.C., Cxkuaguee A.A., KoroB B.b. OOmas TexHomorus
MUKpPOOHOJIOTUYECKUX MPOU3BOACTB. YueOHoe mocobue, - M.: Jlerkas u nwumeBas
MIPOMBILIEHHOCTh, 1982, - 264 c.

9. Buecryp V.0O., Ky3nenos A.M., CasenkoB B.B. Cucrems! ¢pepmenrtanuu. — Pura:
3unatHe, 1986. — 174 c.

10. TI'paueBa U. M. TexHosorus (GpepMEHTHBIX IpenapaToB.— 2-¢ U3M., nepe-pad. u
nom. M.: Arponnpomusnar, 1987.— 335 c.

11.  Kucnyxuna O.B. ®epmentsl B npousBoacTBe numm 1 kopMmoB / O.B. Kucnyxuna.
- M. : JleJIu npunT, 2002. - 335 c.

12. Omnpenencenne aktuBHOCTH (pepmenToB : CnpaBounuk / I'.B. [Tomsramuna, B.C.
Yepenuuuenko, JI.B. Pumapesa. JleJIu npunr, 2003. - 373 c.

13.  buccBanrep X. IlpakTtuueckas su3umonorus. [lep. ¢ aarn. — M. : BUHOM.

JlaGopatopus 3Hanmii, 2010. — 328 c.
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14. Mamennesa H.I'., Taamna B.W. [IlumeBas OuoTexHOmOTHSA: y4eOHO-
METOJMYECKOe TIocoOMe 11  MarucTpaHTOB  HampaBiieHus mnoxarotoBku 19.04.01 -
buorexnonorus, 19.04.03 - ITpoaykTsl muTaHUs XUBOTHOTO mpoucxoxaenus / coct.. H. T
Mamennuena, B. W. I"'anuna. - Mocksa : MI'VIIII, 2017. - 102 c. ;

15.  KouetoB I'.A. IlpakTudyeckoe pyKOBOACTBO IO YH3UMOJIOTHU. YUeOHOE mocobue
JUISL CTYICHTOB OMOJIOTHYECKUX CIICIHAIbHOCTEH yHUBEepcuTeToB. M.: Bricmias mik., 1980. - 272
c.

16. SxosneB B.U. TexHonoruss MUKpOOHOTO CHHTE3a. Y 4eOHOE TTocoOre Tl CPEeTHUX
IITY. — JI.: Xumus, 1987. — 272 c.
17. Topnenko, B.A. Hayunsle ocHOBBI OuorexHojoruu / B.A. T'opinenko, H.M.

Kyry3oBa, C.K. [IsaTynuna ; MunucrepctBo obpazoBanust u Hayku Poccuiickoit deneparmn,
QenepalibHOE  TOCYIapCTBEHHOE OMOJKETHOE 00pa3oBaTelNbHOE YUPEXKICHHUE BBICIIETO
npodeccHoHaTbHOTO  00pa3oBaHus  «MOCKOBCKHI  IMEJAarormuecKuil  TOCyJapCTBEHHBIN
yHuBepcuteT». — Mocksa : [Ipomeret, 2013. — Y. . Hanorexnosnoruu B 6uosoruu. — 262 c. :

nil., TaoI., CXEM. — Pexum JIOCTyma: o MOJNCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=240486
18. Tuxonos, I''Il. OcuoBer Ouorexuosorun / I'Il. Tuxomo, M.A. Munaena ;

Munucrepctso Tpancnopra Poccuiickonn @enepaunu, MOCKOBCKasi rOCy1apCTBEHHAsT aKaJeMUs
BOJHOTO TpaHcmopTta. — MockBa : Ansraup : MI'ABT, 2009. — 133 c. : Tabn., cxem., ui. —
Pexxum noctyna: o noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=430056

19. Cmonsie, B.IIL., Ilmomxko, E.A. OcHoBbl OuoTexHosjoruu. HayuHbie OCHOBBI
OMOTEeXHOJOTHH: y4yebHOe mocobue [Onextponnsiii  pecypc]/B.IL.CatonsieB.- CaHkT-
[letepOyprckuii  rocylapcTBEHHBIN  JiecoTeXxHu4yeckuil  yHuBepcurer, 2012.-  112c.-
URL.:https://e.lanbook.com/book/4531

20.  byrosa C. H., UBanoBa JI. A., Uypmacosa JI. A. buotexHosoruss ()epMEHTHBIX
mpernapaToB: JIaOpaTOpPHBIM  MPAaKTUKYM : Jis  cTyldeHToB  HampasineHus 19.03.01
"buorexunonorus" / [u ap.]. - Mocksa : ITepo, 2020. - 129 c.

21.  JlaGopaTOpHBI MPAKTHUKYM MO TEXHOJOTUU OMOJIOTUYECKH aKTUBHBIX BEIIECTB U

yriaepoaHsix aacopoentos : B 2 u. / H.A. Kyrakosa, H.W. bornanosuy, C.b. Censauna u ap. ;
MunncrepcTBo 00pazoBanus u Hayku Poccuiickoit @enepannu, @enepalibHOE rOCYIapCTBEHHOE
ABTOHOMHOE 00pa30BaTEIbHOE YUpEXKJECHHE BBICIIEr0 MNPOPECCHOHATBLHOTO 00pa30BaHUs
CesepHblil (ApkTHueckuii) dpenepanbHblil yHUBepcuTeT uM. M.B. JlomoHOCOBa. — ApXaHrenbeK :
CADY, 2015. — Y. 2.. Anamuz BAB. — 116 c. :3tabn., cxem., wi. — Pexxum nocrtyma: mo
noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=436321

22.  OcHOBBI craTuveckoi u guHamuueckod oOwmoxmmmu / coct. O.H. Kymps, JI.H.
Tropuna, T.A. Jlunar ; Cubupckuil rocyJapCTBEHHbIN YHUBEPCUTET (PU3UUECKON KYIbTYPHI U
criopta u 11p. — Omck : U3narensctBo Cubl'YOK, 2010. — 173 c. Pexxum goctyma: 1mo moamucke.
— URL: http://biblioclub.ru/index.php?page=book&id=274881 (nara obpamenus: 17.10.2020). —
Teker : 3MeKTPOHHBIN.

23.  Onpeaenenue akTUBHOCTU (epMeHTOB : CrnpaBounuk / I'.B. ITonsiranuna, B.C.
Uepennuuenko, JI.B. Pumapesa. JleJIu npunr, 2003. - 373 c.

4.4. DjeKTpoHHBIEe 00pa3oBaTebHbIE PecypChl
Kypc B cucteme Mocnonutex Kypc: IIpuknaanas suzumonorus (mospolytech.ru)

4.5 JIu1eH3M0HHOE 1 CBO0OOIHO pacnpocTpaHsieMoe porpaMMHoe odecneyeHmne
He npeaycMoTpeHo nmporpamMmoit

4.6 CoBpemeHHbIe NpodeccHoOHATbHBIE 0a3bl JAaHHBIX H HH(POPMAIIMOHHbIE
CIPABOYHbIE CHCTEMbI
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https://online.mospolytech.ru/course/view.php?id=11243

1. https://www.brenda-enzymes.org/ - D10 BceoOBemimomas WHPpOPMAIIMOHHAS
0aza gaHHBIX O (epMeHTax, KOTopas WpenocTaBisieT (YHKIMOHAIbHBIE J@HHBIE O
CTaOWIIBHOCTH, CHENM(PUYHOCTH, KHUHETUYECKHX MapaMeTpax (epMeHTOB, Kodakropax,
MHTUOMTOpAX U aKTHBATOPAaX y PA3JIMYHBIX BUJIOB C COOTBETCTBYIOIIUMH CCHUTKAMU

2. https://www.rcsb.org/#Category-welcome - CcBOOOAHBIN  JoCTym K
MEKTyHapOAHOW 0a3e NaHHBIX 10 MEePBUYHBIM U 3D cTpykTypaM GepMeHTOB.

3. http://www.ncbi.nlm.nih.gov/Pubmed - ba3a nHayunbIx naHHBIX B 00JacTu
OMOMEIMIIMHCKHX HaYK.

4. http://isir.ras.ru/ - HurerpupoBannas  Cucrema  MHbopMaroHHBIX
PecypcoB PoccuiickoitAkagemuu Hayk.

5. http://www.viniti.ru/ - Bcepoccuiickuit Uucturyr Hayunoit u TexHuueckoi

Nudopmanuu (BUHUTU PAH).

6. EAWAG BBD/PPS (ethz.ch) - coumepxut wuHbOpMAIMIO O MHUKPOOHBIX
OMOKATaTUTHUECKUX peaKUMsIX U MyTAX OuOpas3lioKeHHs, B TMEPBYIO ouepeab Ul
kceHoonotnkoB. EAWAG-BBD npenocrabnser nuHGOpMAIMIO O PEaKIHsX, KaTaau3upyeMbIX
MUKpPOOHBIMH (pepMEHTaMH, KOTOpPbIE BaXKHBI JUIsl 3TOi oOsiactu OuotexHonoruu. OTaenabHbIE
peakuu W MeTaboNMyYecKWe IyTH TPEACTAaBICHB HWHPOpPMAIMEH O Ha4dallbHBIX U
MPOMEKYTOUHBIX XMMHUECKUX COCTUHEHHSIX, OPraHU3Mbl, KOTOpbIE MPEeoOpazyloT COeTUHEHUS,
(bepMEHTHI U COOTBETCTBYIOIIUE TCHBI.

5. MaTepl/IaﬂbHO'TeXHl/I‘leCKoe o0ecrneueHue TUCHUIINHBI.

Aynuropus Juist TeKunoHHbIX 3aHsaTHit Ne 5505 (115280, r. Mocksa, yin. ABTO3aBoJICKas,
n. 16 crp. 1), oOopymoBaHHas: CTOJNBI Y4eOHBIE CO CKaMbsSMH, ayJUTOpHas JIOCKa,
MyJIbTUMEAUMHBIA  KOMIUIEKC  (IIEPEHOCHOM  MpoekTop, HOyTOyk). PabGouee Mecto
IpenoIaBaTess: CTOM, CTyl. IHTepakTUBHAS JTOCKA.

Jlaboparopus kadenpsr «Xumbuorex» AB54046 (115280, r. MockBa, Y.
ABTO3aBOjICKast, 1. 16 cTp. 1), 00opymoBaHHAs: JTa0OPAaTOPHBIC CTOJBI, BECHI JIAOOPATOPHBIC
DX-2000, Beck mpeumsuonHsie AND, xumuueckas Moiika, JiamuHapHbIH Ookc bapm-01-
«Jlamunap-C»-1,2, mkad cymmipHO-CTepMIM3alMOHHBI Memmert, miuTka SJIeKTpudecKas
naboparopuas Rommelsbacher RK 501, tepmocrar 180TBn, hotosnekrpokonopumerp KDK-2,
XOJOAWIBHHUK IS XPaHEHUs KYJIbTYp, MHKpOCKonm Mwukmen 6, MHKPOCKOI, OCHAIICHHBIN
KaMepoil COeTMHEHHON ¢ KOMIBIOTEPOM, MUKPOCKOIIBI yueOHbIe 15 IITyK, CTEpEOMUKPOCKON 2
mT., MeHTpudyra, CymibHbINM mkad, abTtokiaB BK-75, aBTOMATUYECKHAE THUIIETKH,
AJIEKTPUYECKHE HAcOChl [UI TMIIETOK, MarHUTHbIE MeEUIalKu, jJa0opaTopHas TIocyaa ajs
MIPOBEICHHUS JIAOOPATOPHBIX 3aHITHH, CTEIIAXKHU C HAYYHOU JTUTEPATYPOH.

JlaGoparopuss kadenapel «Xumbuorex» AB5405a,6 (115280, r. MockBa, yi.
ABTo3aBojCKas, A. 16 ctp. 1), 06opynoBaHHas: 1aOOpaTOPHBIE CTOJIBI, BBHITSDKHOM IIKad, BEChI
npersronasie KERN, Bechl ananmutuueckue Vibra, ananmutuueckue Becsl Sartorius ENTRIS
224-1S, 220r/0,1Sartorius Group GmbH, cnexkrpodoromerp Shimadzu UV mini 1240,
aBTOMAaTH3UPOBaHHAsl yCTaHOBKA AJis pasznokeHus no Keenpgamo LOIP LK-100, nabopaTopHas
YCTAHOBKA: XpoMarorpauuecKkue TMpOIECcChl pasJefieHus: TOHKOCIOHHAs Xpomartorpadus
(TCX) Phywe Systeme GmbH, marautHble Memiaiku, crekrpodoromerp [1BD-5300, pH-metp
Okonukce, muctmwusitop GFL 2001/4, xumudeckast Moiika, Tym6a ast xpanenus: JIBXK, kamepst
Xpomarorpaduyeckue Uisi TOHKOCIOWHOM Xpomarorpaduu, XUMHUUECKUE PEaKTHBBI, BBHITSKHBIC
mKadbl, XOJOMWIBHUK, JIA0OpaTOpHas TOCyJa ISl TMPOBENCHHS JTab0opaTOPHO-TPAKTHIECKUX
3aHATUI

6. MeToanueckue peKOMeH AU
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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 MeToanyeckne peKOMEeHIAIMY MPENOIABATETIO 10 OPTAaHN3AIMHI 00yYeHH s
B xome nekumii mpenojaBaTenb HM3JaraeT U PasbACHSIET OCHOBHBIC, Hamboiee
CJIOKHBIC ITOHATUA TEMBI, 4 TAKXKC CBA3aHHBIC C HEeH TCOPCTUUCCKHUEC U NPAKTUYICCKHUC HpO6HeMBI,
JaeT PEKOMEHIAMM Ha MPAaKTHYeCKOe WM JIaDOpaTOpHOE 3aHATHE M yKa3aHWs Ha
CaMOCTOSITENIbHYIO padoTy.

Ha mpakTudyeckoM 3aHATHH HPENoJaBaTelb JaeT YIIyOJICHHbIC 3HAHUS IO MPOLIC/IIeH
JICKOMH, MPOBOAUT OHIPOC WJIM TCCTUPOBAHHUC [JIA 3aKPCIIJICHHUA 3HAHUH MMOJIY4CHHOI'O
MarepHania.

Ha naGoparopHbix paboTax mpenojgaBaTeib JaeT PEKOMEHIAINH K BBITOJHEHHIO, CIICIUT
3a 0E30I1aCHBIM BBITIOJIHEHUEM pabOThI CTY/ICHTAMHU, IPUHUMAET 3alUThI Ja0OPaTOPHBIX padoT.

6.2 Metoauyeckue yKazaHus 1Jsi 00y4aroUUXcs 10 OCBOEHUIO JUCHMILIHHBI

Hucuunnuna  «[IpuknagHas  SH3UMONOTHS — HpelycMaTpuBaeT  JIGKIUH U
paKkTUYeCcKue/Iab0paTOpHbIC 3aHATUS KaXIyI0 Heaento. M3yueHne TUCIMIUIMHBI 3aBEpIIaeTCs
9K3aMEHOM. Y CIENIHOE U3yYeHHE AUCLUUIUIMHBI TpeOyeT mocenieH s JeKIui, akTUBHON paboThI
Ha MPAKTHUUYECKUX M JIAOOPATOPHBIX 3aHATHUSX, BBIIOJHEHHUS Y4eOHBIX 3a/laHui IpernoaaBaress,
03HAKOMJICHHUS C OCHOBHOM U JIOTIOJIHUTEIHHON JIUTEPATYPOH.

[Tpr MOATrOTOBKE K JEKIIMOHHBIM 3aHATHSAM CTYACHTAM HEOOXOAMMO Mepesa OYepeaHOM
JIEKIIMeH TPOCMOTPETh MO KOHCIEKTY MaTepuan npeapiayuieit nekuuu. [Ipu 3aTpyaHeHusx B
BOCIPUATUN MaTepuana cieqyeT oOpaTUTbCs K OCHOBHBIM JIUTEPAaTypHbIM MCTOYHUKaM. Eciu
pa3oOpaThCcsi B Marepuaie OMsATh HE YAaJoch, TO OOpaTUTECh K JIEKTOpY (MO TrpaduKky ero
KOHCYJIbTAIMI) WM K MPENOoIaBaTeN0 Ha IPAKTUYECKUX 3aHATUSAX.

[IpakTuueckue/nabopaTopHble 3aHATHUS 3aBEPILIAIOT W3Yy4eHHE HaumOoJee BaKHBIX TEeM
yueOHOW nucuuiuiiHbl. OHM ClayXaT s 3aKpeIUIeHHsT M3yYEeHHOro Marepualia, pa3BUTHS
YMEHHM M HaBBIKOB IIOATOTOBKH JOKIAJ0B, COOOIICHHM, MNpUOOPETEHHs OIbITa YCTHBIX
NyOJIMYHBIX BBICTYIUICHUH, BEJCHUS IUCKYCCHUHM, ApTYMEHTAllMM W 3allUThl BBIJIBUTAEMBIX
MOJIO’KEHUH, HABBIKOB MPAKTHUECKON paboThl B MUKPOOMOJIOTUYECKON TabopaTopuu, a TakkKe
JUIsL KOHTpOJIA TPENoJIaBaTeIeM CTENEHU IIOATOTOBICHHOCTH CTYJAEHTOB IO H3ydaeMou
TUCIUILINHE.

[Ipy mnoaroTroBke K MNPaKTUYECKOMY/Ia0OpaTOPHOMY 3aHITHIO CTYJAEHTHI HMEIOT
BO3MOXXHOCTh BOCIOJIB30BAaThCSl KOHCYJbTALMSAMHU MpenogaBarensd. llpm moaroroBke k
MPAKTUYECKUM/Ta00paTOPHBIM ~ 3aHATHSAM  CTYyJE€HTaM HEOO0XOAMMO TPUHOCUTH C COOOM
PEKOMEHI0BaHHYIO MpernojjaBaTeieM JIUTEepaTypy K KOHKPETHOMY 3aHATHIO;

0 OYEPEIHOTO MPaKTUUECKOro/IadopaTopHOrO 3aHATHS 1O PEKOMEHJOBAaHHBIM
JUTEPATypHbIM HCTOYHHMKAM MpopadoTaTh TEOPETUUYECKHM MaTepuai, COOTBETCTBYIOIIEH TEMbI
3aHSTHSL; TOBTOPUTH MPOBEACHHBIE MHCTPYKTAXKU MO0 TEXHHUKE 0€30M1aCHOCTH;

B HayaJle 3aHATUN 3aJaTh IPENoJaBaTeNll0 BOINPOCHl MO MaTepHany, BbI3BaBLIEMY
3aTpyZHEHUS] B €ro TIOHMMaHWM W OCBOCHHHM TIpH pEIIeHUH 3a/1a4, 3aJaHHbIX IS
CaMOCTOSITEJIBHOTO PELICHMS;

B XOJIe CEMHMHapa J1aBaTh KOHKPETHbBIE, YETKHUE OTBETHI 110 CYLIECTBY BOIIPOCOB;

Ha 3aHATUHU JOBOAWUTH KAKAYIO 33/1a4y JI0 OKOHYATEIbHOTO PEIIeHHs, IEMOHCTPUPOBATh
MOHUMaHWE MPOBEJIEHHBIX PacueTOB (aHAIM30B, CUTYAIlMii), B ClIy4ae 3aTpyJIHEHHI 00pamiaThCs
K IIPEToJIaBaTesio.

caMoCTosITeNIbHasl paboTa CTYIEHTOB 10 MPOTrpaMMe JTUCHUTUIUHBI;

— mnpopaboTka Matepuana nporpammsl ¢ CI1O;

— KOHTPOJIb Ipoliecca 00y4eHUs MyTeM MPoMexXyTouHoro TectupoBanus ¢ CJ1O;

— MOATOTOBKA K BBIIOJIHEHHUIO J1a00PaTOPHBIX paboT B 1a00paTOpUsX BY3a;

— o0cyXIeHHe u 3ammTa pedepaToB MO TUCIUILIAHE;

— MO/ATOTOBKA, MTPEJICTABICHUE U 00CYKICHHE PE3CHTAIMI HA CEMUHAPCKUX 3aHATHUSAX;
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IIpenycmorpena BO3MO>KHOCTh MCIIOJIb30BaHUS AJIEKTPOHHOIO o0y4eHus,
JTUCTAaHIIMOHHBIX 00pa3oBaTeNbHBIX TexHOJNOTHH. Bce wmarepmansl pasmemarorcss B CJ1O
Mockogckoro [Tomurexa (https://Ims.mospolytech.ru/).

JlaGoparopHass paboTa MOApPa3yMEBAET CaMOCTOSITEIIBHOE BBIIOJHEHHE CTYIEHTOM
(rpynmnoil CTyJe€HTOB) MPAaKTHUUECKUX NEHCTBUM 1O onpelnenéHHON TeMe, Llenb BbIIOIHEHUs U
HalMCaHWsl oOT4YeTa 1o JiabopaTopHO paboTe —(popMUpOBaHHWE Yy CTYACHTAa HaBBIKOB
JOKYMEHTUPOBAaHUS JCUCTBUI M TPEACTaBICHUS COOpPaHHBIX MarepuaioB u (akToB B
COOTBETCTBUU C TPEOOBAHUSAMU, IPEABSBIIEMbIMU K OTYETAM.

B otuere H0KHBI OBITH MTPEICTABICHBI:

- Ha3BaHHUE U HOMep J1ab0paTOPHOIl pabOTHI;

- TeMa W aKTyaJbHOCTh (KpaTKuii 0030p IJIsi 4Yero HYXEH JaHHBIA METOJ W/WIn
u3ydaeMbiii mpouecc, BAB u 1.1);

- BBeAeHUE (OOBACHAIOTCS MPHHLUUIBI METOJAa; €ro 3HAaYMMOCTb, AaKTyaJlbHOCTH;
YKa3bIBAIOTCSA 1EJb U 3aJaud MUHU-UCCIIEOBAHMS; MOTYT OBITh MEpEUYHCICHBbl HEKOTOphIC
UCTOYHUKU UH(POPMALINN);

- OCHOBHas 4acTh: XO0J paboThl (OTpa’kKeHbI ACHCTBUS MO JOCTUKEHHUIO MOCTABIEHHBIX
3aj1a4), pe3yabTaThl (3aUKCUPOBAHBI PE3yJIbTAThI, BBIMOJHCHBI HEOOXOJMMbIC PACUETHI);

- 3aKJII0YeHHE (KpaTKUE BHIBOJIbI);

Mpudrt: Time, 14 nr. Mexcrpounsrii umaTepBan: 1,5. Ao63am: 1.25 (mmm 1,27).
BrlpaBHuBanue Ttekcra: mno 1mwmpuHe. IlepeHoc: aBroMaruueckuii. TUTYJIBHBIM JUCT B
COOTBETCTBUH ¢ TpeOoBaHusAMH Kadeapbl K OQOpMIICHHIO Y4eOHOH JOKyMEHTAIUH.
JHomnyckaetcs opopmiieHre Ha TUCTE ¢ 00€UX CTOPOH, KPOME THUTYJIBHOTO JIMCTA.

JlaboparopHble pabOThl OLIEHUBAIOTCA «3aUTEHO» U «HE 3a4TE€HO» NPU YCIOBHUU
BBIMIOJTHEHHONM Ha 3aHATHH PabOThl, OOPMIICHHS B YCTAHOBIEHHOM TMOPSIKE M <«3allUThD»
paboThl B BUJIE OTBETOB IIPETIOAABATENIO IO CYTH U COJIEPIKAaHUIO PAaOOTHI.

CryneHntaMm, MpPOMYCTUBIIMM 3aHSATHS (HE3aBUCUMO OT TMPUYHMH), HE HMEIOIIUE
MUMCHbMEHHOTO PEIlIeHUs 3a7ad WIK He MOATOTOBUBIIKECS K JAHHOMY IPaKTUYECKOMY 3aHSTHIO,
PEKOMEHJIyeTCsl HEe II03KE€ 4YeM B 2-HEeAENbHbIM CPOK SBUTHCS Ha KOHCYJBTALMI K
IIPENoAaBaTei0 U OTYUTATHCS 110 TEME, N3ydaBIlelcs Ha 3aHATUU. CTYJEHThI, HE OTYUTABILINECS
M0 Ka)/I0M He MpopaboTaHHOW MMHU Ha 3aHATHIX TeME K Hadajly 3a4eTHOW CecCHUH, YIMyCKaroT
BO3MO>XHOCTh MOJIYYHUTb MOJOKEHHBIE 0aJUIbI 32 padOTy B COOTBETCTBYIOILEM CEMECTPE.

CTyneHTbl, IpOMYCTUBIINE 3aHATUS W/WIM HE CHaBlLIME Bce JabopaTopHble pabOThl HeE
JIOTTyCKaroTcs K dk3aMeHy. CTyJIeHT, MPOMyCTUBIINN Ja00paTOpHyI0 paboTy MO yBaKUTEIbHON
IpUYMHE, UIMEET NPaBo ee 0TpaboTaTh B KOHIIE ceMecTpa (He Ooiiee 3 1abopaTopHBIX padoT).

7. DOoH/1 OLICHOYHBIX CPEICTB

7.1. MeToabl KOHTPOJISA U OLCHUBAHNS Pe3yabTATOB 00y4eHH s
ChopMupOBaHHOCTb KOMIETEHLUH NpU HM3Yy4EHUHM JUCLHUIUIMHBL  ONpeAesseTcs
IOCPEJICTBOM OLIEHKHM COOTBETCTBHMSI OTBETOB W/MJIM BBINOJIHEHUS 3a/laHUll 3asiBICHHBIM
MHIMKATOpaM B PaMKax MEPONPUATUN TEKYILEro KOHTPOJS M IPOMEKYTOYHOM aTTECTAllUU
(ok3ameHa). B TeuyeHume mNpoXokIeHHs 00pa30BaTENbHON NPOTrpaMMBbl CTYAEHTHI JIOJIKHbBI

HU3YUUTH HGKHHOHHBIﬁ Martcpuall, nmoceumarb U y4aCTBOBAaTHL B O6Cy>I(JIeHI/II/I Ha MOPaKTUYCCKUX
3aHATUAX , BBIIIOJIHUTH U 3allIUTUTHh BCC J'Ia60paTOpHLIC pa6OTBI.

7.2 llkana u KPUTEPUH OLEHUBAHUS Pe3yJIbTATOB 00y4eHHS

dopma TPOMEKYTOUHOU ATTECTALUN: IK3AMEH.
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[IpomexxyTounasi arrectauus oOydaromuxcs B (opMe 5K3aMeHa MPOBOAUTCS IO
pe3ysibTaTaM BBINOJIHEHUS BCEX BUIOB yueOHOW paboThl, IPEIyCMOTPEHHBIX YU€OHBIM IIIAaHOM
[0 JaHHOW JWUCUUIUIMHE, INpPU 53TOM YUMTHIBAIOTCA PpE3YyJdbTaThl TEKYIIEr0 KOHTPOJISL
ycreBaeMoOCTH B TeueHue cemecTpa. OLEHKAa CTENeHU JOCTHXKEHHUS O00ydaromuMucs
IUIAHUPYEMBIX PE3yJIbTaTOB 00yUEHHSI IO TUCIMILIMHE MIPOBOAUTCS MPEoIaBaTeNeM, BeIyIIUM
3aHATUA 1O JAUCUUIUIMHE METOJOM JKcHepTHO omeHku. [lo wuToram mnpoMexyTOdHON
aTTecTalMd [0  JUCUMIUIMHE  BBICTABJIAETCA  OLEHKA  «OTJIMYHO»,  «XOPOLIO»,
«YAOBIIETBOPUTEIBHOY» UITU «HEYIOBIETBOPUTEIHHOY.

IlIxana ouenusanus

Onucanue

Omauuno

BrimonHeHs! Bce BUAbI yueOHOUM paboThl, MPeayCMOTPEHHBIE Y4eOHBIM
wi1aHoM. CTyJIeHT AEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUH,
HAaBBIKOB TMpPHUBEACHHBIM B TalJHIaX I[OKa3aTeneid, omepupyer
IPUOOPETEHHBIMU 3HAHUSAMHU, YMEHUSIMH, HaBbIKAMH, IIPUMEHSET UX B
CUTyallMsiX TMOBBIIICHHOW cnoxkHOocTH. [lpu sToM Moryr OBbITH
JIOTIYIIEHbl HE3HAUYUTEIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHUS MpU
AQHAJMTUYECKUX OINepalusX, MEepeHOCe 3HAHWW U YMEHUW Ha HOBBIE,
HECTaH/IapTHbIE CUTYallUH.

Xopowio

BeimonmHeHsI Bce BUABI YI€OHOW pabOTHI, MPEIyCMOTPEHHBIC YICOHBIM
IUIAHOM. CTyneHT  JEeMOHCTpUPYET  HEIOJIHOE,  MPaBHIBLHOE
COOTBETCTBUC 3HAHWH, YMCHHI, HAaBBHIKOB TPUBEICHHBIM B Ta0JIHMIIAX
nokasareneil, MO0 ecliu TMpu dITOM ObUM  JOMyHIeHbl 2-3
HECYIIECCTBCHHBIC OIITMOKH.

Yooenemeopumenvro

Beinonnens! Bce BUbI yueOHOH pabOThl, MPELyCMOTPEHHBIE YU€OHBIM
mw1aHoM. CTYIEHT JAEMOHCTPUPYET COOTBETCTBHE 3HAHUN, B KOTOPOM
OCBElIICHAa OCHOBHAs1, HauboJiee BaXkHas 4acTh MaTepuala, HO MPU ITOM
JIOTIYIII€HA OJIHA 3HAYMTENbHas OIMOKA WJIM HETOYHOCTb.

Heyooenemeopumenvho

He BbimomHeH oauH wium  Oosiee  BHJIOB  yd4eOHOM  paboThI,
NPEIYyCMOTPEHHBIX y4eOHbIM IulaHOM. CTyIeHT JEeMOHCTPHUpYET
HETIOJTHOE COOTBETCTBHE 3HAHWH, YMEHWH, HABBIKOB IPUBEIACHHBIM B
TabMUIAX  ToOKa3aTelel, [OMyCKAITCAd 3HAYUTEIbHBbIE  OLIMOKH,
NPOSIBIISIETCS. OTCYTCTBHE 3HAHWH, YMEHHIA, HABBIKOB IO psay
nokaszaresiei, CTyIeHT HCHBIThIBAET 3HAYUTEIbHBIE 3aTPYAHEHUS NpHU
OTIEPHPOBAHNU 3HAHUSAMHU M YMEHUSMH TPH WX TEPEHOCEe Ha HOBHIC
CUTYallHH.

7.3 OnleHoOYHbIE CpeaCTBA

7.3.1 Tekymuii KOHTPOJIb
1. KontponbHas pabota

KontponbHas padota Ne 1

1 Yro Takoe xJla?

2 OcobeHHocTH (PepMEHTOB Kak OMOKaTaIN3aTOPOB.

3. Jlokanuzanus B kjeTke cuHTe3a pepmeHToB (O6enkoBbix, PHK).
4 @DepMeHTHI TPOCTHIE U Cl0XHbIe. KopepMeHTHI.
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o. OHepreruyeckuii neHTp Gpepmenrta. Hocurens sHepruu.

6. Oxkcunopenykrasbl. OcyliecTBIsIEMblE PEAKIIH, IPUMEPBHI.

1. I'uaponasel. OcylecTBiIsieMble peaKIUU, TPUMEPHI.

8. YcnoBust paboThl PEepMEHTOB.

9. 3aBHCHMOCTb HAa4aJIbHOM CKOPOCTH OT KOHIIEHTPALUU CyOCTpaTa.

10. Crnenuduueckue u HecnenuPpuIeckne MHrHOUTOPBI

11. [Tpumenenue GpepMEHTOB B Ka4eCTBE JICKAPCTBEHHBIX MTPETapaToB

12. 3amectuTenbHas Tepanus  (GEpPMEHTAMH, HCIIOIB30BaHHE (PEPMEHTOB B
KOMILUIEKCHOM Tepanuu

13. OcHOBHBIE  CITIOCOOBI ~ PErysiliMM  aKTUBHOCTH  (epMEeHTOB. Peryisius

YaCTUYHBIM (OrpaHUYEHHBIM) MPOTEOJIU30M

KonTponbuas padora Ne 2

1 Hcrounnku pepMeHTOB B TPOMBIIIIICHHOCTH

2. [Tpouecc @onauna npu oOpazoBaHuu GhepMeHTa

3. Enuauna ¢epmenTatuBHOl akTuBHOCTH B cucreme CH, MexmyHapoIHbIe
€IMHULIBI.

4, Henaryparus 6enka. B uem 3akimtouaercs, Kakue GakTopbl BIUSIOT.

5 Cybcrpar depmenta. [IpoayKTsl epMEHTATUBHON peaKkuu
6 Karanmutuaeckuii ieHTp dhepmMeHTa

7. [Tpunune! K1accudukanum GepMeHTOB.

8 Tpancdepasbl. OcyiiecTBiseMble peakiuu, IPUMEpPHI.

9 JInazsl. OcyliecTBiIsieMble pEeaKIui, IPAMEPHI.

10. Bnusaue pH cpenbl Ha dpepmeHT

11. KoncruryruBasle u nHAYIHOCTBHBIE ()ePMEHTHI

12. 3aBUCUMOCTb CKOPOCTU (hepMEHTATUBHOM peaklUuu OT TeMIIepaTyphl

13. MackupoBouHOe HHTHOMpoBanue hepmenTa. [I[pumeHenne B MeTuIHe

14. N3odepmenTsI

15. OcHoBHBIC CITIOCOOBI PETyJSIMA aKTHBHOCTH (PepMEHTOB. AJmtocTepudecKas
peryIsius

Kontponbnas padora Ne 3

buoxummndecknuit MexaHu3M CHHTE3a (PEPMEHTOB B KJIETKE
Kax uzmepstor pazmeps! pepmenrta?

Penarypanus. [Ipumepst oOpaTuMoii neHaTypauuu
XuMmuueckas npuposaa GpepMeHToB. Pudozumsl
CrerupuuHoCTh (hEPMEHTOB

Mopnens oOpa3zoBaHus (epMEHT-CYOCTPaTHOTO KOMILIEKCA.
LleHTp perymnsiuuu akTUBHOCTH (epMeHTa

Knaccel pepmenTon

N3oMmepaspl. OcyliecTBIAEMbIE PEAKIINH, TPUMEDBI.

10. Bnusinue Temneparypsl Ha GepMeHT U (PepMEHTATUBHYIO aKTUBHOCTD.
11. VY nenbHast aKTUBHOCTD (pepMeHTa

12. 3aBUCUMOCTb aKTUBHOCTH (pepmeHTa oT pH

©WOoNoUT~wWDdN R

Kontponbnas padora Ne 4

1 CunTe3 ¥ perynauus cuHTe3a (epMeHTOB B KJIETKe
2. CrtpykTypa MoJieKyn pepMeHTOB. AKTUBHBIN LEHTP
3. Kak onpeznensor akTHBHOCTh epMeHTa?

4, MeTtonp! BbIieTIEHUS] PEPMEHTOB
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S) Perynsiuus aktuBHOCTH (hepMeHTa (MHTMOUTOPHI, aKTUBATOPHI)
6 Mopens HHAYIIMPOBAaHHOTO cOOTBETCTBUS Komnanaa

1. Craguu pepMEHTATUBHON peakLuu

8 OKcTpaueuItoJIspHbIE U HHTPALSIIIONIApHbIE ()epPMEHTHI

9 JIurassl. OcyiecTBiasieMble peakliuu, IPUMEpHI.

10. KoHKypeHTHOE U HEKOHKYPEHTHOE MHTHOMPOBAHHUE

11. CranpapTHbIe YCIIOBUS U3MEpEHUs] (epMEHTATUBHON aKTUBHOCTH

12. Koncranta Muxasnuca

13. DH3UMOANArHOCTUKA

14. OcHOBHBIE CIOCOOBI PETYJSIIIUM aKTUBHOCTH (epMeHTOB. Perymsmus myrem
dochoprmpoBanusi-nehocHOopUITHPOBAHUS MOJICKYITBI (hepMeHTa

15. Cnoco0sI perysinui CKOpoCcTH GePMEHTATUBHBIX PEaKIIHMA

2. TectoBble 3aaHus

3. 3aaHus Ha CaMOCTOSTEIbHYIO paboTy

IIpy m3yueHum Kypca ydamuiics JOJDKEH CaMOCTOATENBHO IMPOpadOoTaTh CIELYIOLIUE
paszensl:

1 KodepmenTtasie (HopMbl BUTAMHHOB. Y4YacTHE METAUIOB B (ePMEHTATHBHBIX
npoleccax.

2. Yrunuzanus u pereHepanus KohakTopos (KOPEpMEHTOB).

3. MMMOOMIIN30BaHHbBIE KIETKH PACTEHUI U AKUBOTHBIX

4. Kommnbrorepuble  0a3bl  JaHHbIX.  ba3bl  JaHHBIX ~ aMUHOKHMCJIOTHOM

nocJiieIoBaTeIbHOCTH OenKOB. ba3bl JaHHBIX TpexXMepHOU CTPYKTypbl OenkoB. MHTerpambHbIe
0asbl JaHHbIX. MeTaOoanyeckrue 0a3bl JaHHBIX.

5. Metonsl omnpeneneHuss H303JeKTpUYecKold Touku ¢GepMeHToB. Pa3paborarh
METOJ pasjelieHus (HEPMEHTOB W ONpPEICICHUS H303JCKTPUUYCCKON TOYKH Oa3uIHalibHBIX
npoTeas

6. Metonpl uMMoOmm3anuu (epMeHToB. [lomoOpaTe MeTo] HWMMOOHIM3AINH
JIaKKa3bl.

1. DepMeHTHI, OCYILECTBIISIIOLINE JNEHUTPU (DUKALIHIO. CybcTpatbl u
npoaykTel. [logo6paTh MUKpOOPTaHU3MBI-IPOYLEHTHI AJIsl IPOMBIIIIEHHOTO IPUMEHEHHUS.

8. ®epMeHTBI, OCYHIECTBISAIONINE JECTPYKIIMIO apOMAaTUUECKIUX HUTPOCOETUHEHUH.

Cybctparsl M npoaykThl. ITomoOpaTh MHKPOOPraHU3MBI-NIPOIYLEHTHl JIs MPOMBIIIJICHHON
TE€XHOJIOTHH.

9. DepMeHTHI, OCYIIECTBIISIOIINE JNECTPYKLIHIO reTepOLMKINYECKUX
HuTpocoenuHeHuil. CyocTpaTsl U npoAykThl. [logob6paTe MUKPOOPTaHU3MBI-IPOAYLIEHTHI
JUISL IPOMBIILIJIEHHOW TEXHOJIOTHH.

10. @epMeHTBl, OCYLIECTBISAIOMNE JECTPYKIUIO KapOaMHUJIHBIX COEIUHEHUH.
Cybctparsl U npoayktel. ITonoOpaTe MUKpPOOPraHU3MBI-IPOAYLEHTHI A MPOMBIIIICHHON
TE€XHOJIOTHH.

11. Metoasl  ompedeneHuss — ammwiIa3Hoi  aktuBHocTtu.  [lomoOpars  meron
OTIpENICICHNS aMIJIOJIMTUIECKON aKTHBHOCTH B KPaXxMaJlOCOIEPIKAIINX Cpeaax.

12. Karanazel u u©X TmpuUMEHeHHEe B JeATeIbHOCTH uenoBeka. [logobparth
MPOJYIIEHT U 000CHOBAThH €ro BHIOOP.

13. buokaTtanutrueckuii crnocob POM3BOJICTBA AJIEKTPOIPOBOISAIINX
nosmmmepoB. [lomoOpath pepMeHT U MPOAYIIEHT.

14. PazpaboTtare mnpoekT mnabopaTopuu Jis  KOHCTPYHUpPOBaHHS  (EPMEHTOB
(MeTomMYeckoe W MaTepUAIbHO-TEXHHUECKOE OCHAIICHHE, KaAPOBBIHA TIOTEHITHAN)

15. @depMeHTBI,  yBENUYMBAIOIIME CPOK TOJHOCTH  MHIIEBBIX  MPOAYKTOB.

[Tpoay1ieHThI, TEXHOJIOTHUHU MTOTy4EHUSI.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

16. [MumeBaputenbuple  GepMeHTH s MeAUIMHBL.  TpeOoBaHus K
npenaparaM, MCTOYHHKH, BO3MOKHBIC ITPOTYLICHTHI.

17. Tpombonutnueckue QepMeHThl. XapakrepucTuka, TpeboBanus. I[lomobparts
IPOAYUEHTHI JIJIsl IPOMBIIICHHOTO TIOTYYCHUS MEUIIMHCKUX MTPETapaToB

18. @epMeHTBI, yBENUYMBAIONIME CPOK TOJHOCTH  MHUIIEBBIX  MPOIYKTOB.
[TpoxyleHThI, TEXHOJIOTHU TTOTYYCHUSI.

19. buokaranutuueckuii croco6 TpanchopManuu aHTUOMOTHUKOB. [lomoOpath
IPOJYIEHTHI JUIsl IPOMBIIIICHHOTO TIPOM3BOJICTBA

20. DOH3UMBI B CTUPAIBHBIX MOPOIIKax. VICTOUHUKH, CBOMCTBA, 3()(EKTUBHOCTB.

21. Jlaktaza. IIpomblliUIeHHOE TNPUMEHEHWE, NPOAYIEHTH, TpeOOBaHHI K
npernaparam.

22. [Ipumenenue ¢pepmMeHTOB B OMoceHcopax. IcTouHUKH, TpeOOBaHUS K YHCTOTE.

23. MemMmOpaHHbBIE METOIBI BBIICNICHUS (DEPMEHTOB.

24. @depMeHTBl IS MOJy4YeHUsS (QPYKTO3bl B MHIEBOH MPOMBIIUICHHOCTH

KYKYPY3HBII 9KCTPAKT KpaxMaj maroka
7.3.2 IlpomexxyToyHast aTTeCTaIus

Bompocsl Kk JK3aMeHAHMOHHBIM Oujeram mno aucuuiuinHe «llpukiaagnas
IH3MMOJIOTHSD)
WmxenepHast sm3umosiorusi. CBs3b ¢ JIpyruMH  aucuuruiiHamyd. OCHOBHBIE HAIPaBIICHUS
pa3BUTHS
CX0aCTBO M OTJIMYHME OMOJIOTHYECKUX KaTaJnu3aTOPOB OT XMMUYECKHUX.
Xumnueckas npupoja pepMeHToB. Pu6o3umsl
HcTtounnkn (epMEeHTOB B IPOMBIIIJICHHOCTH
buoxummnueckuit MexaHu3M CUHTE3a (DEPMEHTOB B KIIETKE
Jlokanu3anus B KieTke cuHresa pepmenton (OenkoBbix, PHK).
CuHTes u perynauus cuHTe3a (epMeHTOB B KJIETKe
[Tpouiecc dosmunara nmpu oOpazoBaHuu GepMeHTA
DepMeHTHI ITPOCTHIE U Cl0KHbIE. KopepMeHTHI.
. Ponp  ko(epMEHTOB M MpOCTETHUYECKHMX TIpynnm B OHOKaTaiu3ze. YyacThe METauloB B
(epMEHTATUBHBIX MPOLIECCAX.
Crpoenne pepmenTtos. [lepBuunas, BTOpUdHas, TPETHYHAS, YETBEPTUIHAS CTPYKTypa
Henarypanus Oenka. B yem 3akmouaercs, kKakue (pakTopsl BIUSIOT.
Penarypanus. [Ipumepsr o6patuMoit AeHaTypauu
Cy6ctpar ¢epmenTa. [IpoaykTsl epMEHTATUBHOMN peakluu
Craguu pepMeHTaTUBHON peakuu
CrerupuuHoCTh (hEPMEHTOB
Mogens oOpa3zoBanust HepMEHT-CyOCTpaTHOTO KOMILJIEKCa.
Monens uHAYIPOBaHHOTO cooTBeTCTBUA Kommanaa
AKTHBHBIC U PETYISTOPHBIE IIEHTPHI.
CrpykTypa MOJeKya GepMeHTOB. AKTUBHBIN LICHTP
LleHTp perymsinuu akTUBHOCTH epMeHTa
OuepreTuueckuit HeHTp Gpepmenta. Hocurens sHepruu.
Karanutuueckuii ueHTp ¢pepmenta
KoHcTuTyTHBHBIE U MHAYLHOEIbHBIE (DePMEHTHI
Perynsuus aktuBHOCTH epMeHTa (MHTUOUTOPHI, aKTUBATOPHI)
Criennduueckre 1 HecrieupUIecKue HHrHOUTOPEI
MackupoBouHOe HHTHOMpoBanue pepmenTa. [I[pumMeHeHne B MeTUITIHE
N3odepmeHTHI
CrniocoOblI perysiuu CKOpocTd (epMEHTATUBHBIX pPEeaKIIUi
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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 CITOCOOBI PEryJSIIIMYA AKTUBHOCTU (PEPMEHTOB. AJITOCTEPUUYECKAs PErYIISIIUS

OcHOBHBIE CIOCOOBI PEryJsilMKd aKTUBHOCTU (GepMeHTOB. Perynsnus ¢ momouipio Oenok-
OCJIKOBBIX B3aUMOJICHCTBUI

OcHoBHBIE  CNOCOOBI  PEryisillMd  aKTUBHOCTH  (epMeHTOB.  Perymsauus  myrem
bochopunmupoBanusi-aedochopmIpoBaHUS MOJIEKYITBI (hepMeHTa

OcHOBHBIE  CNOCOOBI  PEryNAlMd AKTUBHOCTU  (EpMEHTOB. Perynsauus 4YacTUYHBIM
(orpaHU4YEHHBIM) MPOTEOJIU3OM

Enununbl pepMEeHTaTUBHOM aKTHMBHOCTH, MEXKIYHAPOJHBIC €IUHUIIBL. Y IeJIbHas aKTUBHOCTb
¢depmenta CraHmapTHbIE YCIOBUS U3MEpeHUs (DEpMEHTATUBHOW aKTUBHOCTHIIpUHIUIIBI
kinaccudukanuu pepmentoB. Kiraccsl hepMeHTOB

Oxcunopenykraspl. OcyllecTBIsieMble peakuuu, npumepsl. I'maponasel. OcyliecTBisieMble
peakuuu, npuMepsl. Tpancdepaspl. OcyiiecTBiIsieMble peakluy, TPUMEpPHI.

JInazpl. OcyliecTBIsEMbIE PEAKIIMH, IPUMEPBI.

Nzomepasbl. OcyliecTBisseMble peakIiu, IPUMEPBHI.

JIurassl. OcyiiecTBiasieMble peakliuy, IPUMEpPHI.

OKCTPEMO3UMBI U HICTOYHHUKHU UX MOIy4eHUs. TepMO3UMBI.

YcnoBus paboTel PepMEHTOB.

3aBUCUMOCTb akKTUBHOCTU (hepmeHTa oT pH

3aBUCUMOCTb CKOPOCTU (DEpPMEHTATUBHOM peaklMK OT TEMIIEPATyphI

3aBUCUMOCTb HaYaJIbHON CKOPOCTH (PePMEHTATUBHON PEaKIUU OT KOHIIEHTpAlUK cybcTpaTa

VYpaBuenne Muxasnuca — MenteHn. Koncranta Muxasnuca

Metons! BeIeneHUS (PEPMEHTOB

OKCTpaLeUIIOIAPHbIE U HHTPALEIUTIOJISIPHBIE (EPMEHTHI

Crabunuzanus GpepMeHTOB B OMOTEXHOJIOTHUYECKHX CUCTEMax

TexHonorm4eckass cxeMa TIOIYYCeHUs OYHMINEHHBIX (PEPMEHTHBIX IpenapaToB (QEpMEHTHI.
OCHOBHBIE XapaKTEPUCTUKH PA3TUUYHBIX HOCUTENIEH

Crioco0Ob! GU3NIECKON M XUMHUECKOW MMMOOMITH3AIMK IPErapaToB

NMMoOUIM30BaHHBIE  KJIETKM  MHUKpPOOpraHu3MoB. (OCHOBHbIE  NPUHIMUMBI  JACHCTBUS
UMMOOUITN30BaHHBIX KJIETOYHBIX OMOKATAIN3aTOPOB

[TpenmymiecTBa U HENOCTATKU UMMOOUIIN30BAHHBIX (DEPMEHTOB.

depMEHTaTUBHBIN MUKpPOaHAIN3

NMmyHOpEepMeHTHBIN aHaIu3

[Tpumenenne pepMEeHTOB B MEAUIIMHE

OH3UMOIIATOJIOTHsI. DH3UMOJAUATHOCTHKA

®epmeHTHI B (hapMalleBTUYECKON MPOMBIILIEHHOCTH

@depMeHTHl B MUIIEBOH NpoMblluleHHOCTH. [lomydeHne Triarok030-(ppyKTO3HBIX CHPOIOB C
MOMOIIBIO TJIFOKO30U30MEPA3HI.

Hcnonb3oBanue GepMEHTOB B TOHKOM OPraHUYECKOM CHHTE3€

MeTo/1bI MOBBIIIEHMSI BBIX0/1a LIEJIEBOTO MPOIYKTa

depMEHTATUBHOE MTPEBPALLICHNE PALlEMaTOB B SHAHTHOMEPHI

JlecTpyKius KCEHOOMOTUKOB C y4aCTHEM MUKPOOPIaHU3MOB U (JEPMEHTOB.

OCOOEHHOCTH KHHETHUKM OMOKAaTaJIMTHUECKUX IPOLECCOB JECTPYKLIHUU KCEHOOMOTHKOB.
AnanTaius MUKpOOpraiusma K KCeHOOUOTHUKY.

DepMEHTAaTUBHOE MOJIYYEHHUE TIIIOKO3bI U3 LIEJUTF0I030COAEPKAILETO CHIPbSI.

Hcnonp3oBanne ¢GepMEeHTOB JUIsi  CO3JaHUs OHMOAIEKTPOXMMHUUYECKHX MpPeoOpa3oBaTesei
SHEPIUH.

OCHOBHO MPUHIUI KOHCTPYUPOBAHUS (DEPMEHTHBIX 3JIEKTPOJIOB

DepMEeHTAaTUBHBIE PEAKINHN B CHCTEMAaX C OPTaHUYECKUMU PACTBOPUTEISIMH

1. Yro nexuT B OCHOBE MEXaHU3Ma JIEUCTBUS (hepMEHTOB?
18



. CHOCOOHOCTH (pepMEHTa TOHMKATh KHHETUYECKYIO SHEPTHIO.

. CIOCOOHOCTH (hepMEHTA MOBBIIIATH MOTEHIIUATBEHYIO YHEPTHUIO.
) CIIOCOOHOCTH (hepPMEHTA TOBBIIIATH SHEPTUIO AKTUBAIIUH.

. CHOCOOHOCTH ()epMEHTA TOBHIIIATH KHHETUYECKYIO SHEPTHIO.
. CIIOCOOHOCTH ()ePMEHTA CHIKATh YHEPTUI0 aKTUBAIIUU

2. 3a cyeT Yero JA0CTUTaeTcsi TEpMOCTA0OMIBHOCTh TEPMO3UMOB?
1) Gnaromapst HETHITMYHBIM TSI OOBIYHBIX OCJIKOB CTPYKTYPHBIM DJIEMEHTaM
2) BCIIEICTBUE ONTUMU3AIMHU PACIPEICICHUS 3apsI0B
3) 3a cueT HOBBIX (DOpPM CITa0BIX B3aUMOJCHCTBUI
4) B pe3ynbTaTe yMEHbIICHUs THAPOGOOHON 00JIaCTH MOBEPXHOCTH OEJIKa TOCTYITHOM
pPacTBOPUTEITIO
5) 3a cueT MUHMMH3AIUY OTHOLICHUS IOBEPXHOCTH Oenka/o0beM Oenka
6) 6marogapst 60Jiee BBICOKOMY TI0 CPAaBHEHHIO C OOBIYHBIMHU OCJIKaMU COJICPIKAHUIO
TITUIHA

3. Tlpu oOpazoBaHUM yIOPSAIOYCHHON CTPYKTYpPHI OenKka KOH(OpMaIMOHHAas SHTPOTIHS
YMeHbIaercs
YBenuuuBaercs
He u3mensercs

4. DHeprusi CHHTE3a MENTHIHON CBSI3U COCTABIISACT
3540 x/I»x/M0IB

350-400 k/Ix/Mob

850-650 xI>x/MOJb

5. AKTHMBHBIHM LEHTp pepMEHTa paccCMaTPUBAETCs KaK KECTKask CTPYKTypa
B Teopuu Duiepa
B Teopuu Komnanna

6. DHeprus pa3pbiBa JUCYIbGUIHON CBA3H COCTABISET
okouio 50 kJ[>x/MoIB

oxouto 300 x/[x/Moub

okoi10 650 x/[x/mMon

7. OcHOBHasI KHHETHYECKasl XapaKTepUCTHKA d3PPEKTUBHOCTH (pepmMeHTa
Koncranta Muxasnuca (Km)

CKOpoCTh KaTaJIUTHUECKOHN peakiuu

AKTUBHOCTB (pepMEHTa

KonnuectBo pepmenta

8. KakoBa 3aBucumocTs KoHcrantel Muxasseca U cpoJCTBa K JaHHOMY CyOCcTpaty
oOpatHas
npsMas

9. KakoBa 3aBucumocTts KoHcTaHTBEI Muxasneca 1 Ha4aJIbHOW CKOPOCTH PEaKIKU

oOpatHas
npsiMast
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10. Knaccuduxanus THruOUTOPOB IO MEXAHU3MY NEHCTBUS
KOHKYPEHTHBIE

HEKOHKYPEHTHBIE

cnenuduaHbIe

HecTenupuIHbIC

11. KonkypeHTHOE HHTHOMpPOBaHHE:

o0paTuMoe CHMKEHUE CKOPOCTH PEAKIMH B Pe3yIbTaTe CBA3bIBAHMS HHTHOUTOPA C
AKTUBHBIM IICHTPOM

HEeoOpaTuMoe CHI)KEHHE CKOPOCTH PEAaKIMU B PE3YJIbTaTe CBA3BIBAHUS HHTHOUTOpA C
AKTUBHBIM IICHTPOM

o0paTuMoe CHMKEHHE CKOPOCTH PEAKIMH B Pe3yIbTaTe CBA3bIBAHMS HHTHOUTOPA C
AIOCTEPUIECKUM IIEHTPOM

HEeoOpaTuMoe CHI)KEHHE CKOPOCTH PEAaKIMU B PE3YJIbTaTe CBA3BIBAHUS HHTHOUTOpA C

AIOCTCPUUCCKHUM LIECHTPOM

12. KoHKypeHTHOE MHIMOMPOBAHKUE IPOUCXOIUT, KOT1a MHIMOUTOp SBISETCS
CTPYKTYpPHBIM aHAJIOTOM cyOcTpaTa

CTPYKTYpPHBIM aHaJIOIOM IPOIyKTa

CTPYKTYPHBIM aHAJIOTOM aKTUBHOTO LIEHTpa

13. YpaBHeHHe onKChIBalOIee KOHKYPEHTHOE MHIMOUPOBaHE
E+S<>ES->E+P

E+I1<->El

E+I1<->EP

14. Koncranra Muxasnuca

- KOHLIEHTpalus cyocTpara, Ipu KOTOPOH JOCTUraeTcs OJI0BUHA MAKCUMAJIbHOM
CKOPOCTH

- KOHLIEHTpALXs MPOLYKTa, IPU KOTOPOH 3aKaHYMBAETCS pEaKLus

- KOHLIEHTpauus (pepMeHTa Mpu KOTOPOH peakius uaeT ObicTpee

15. I'paduueckoe BIYUCIEHHE MAaKCUMaIbHOW CKOPOCTH (PEPMEHTATUBHON peaKIuu
ONPEEIIAIOT:

COIIACHO 3aBUCUMOCTH Muxasnuca-MeHTeHa

cornacHo 3aBucumoctu Jlaitnynsepa-bapka

COTJIACHO 3KCTPAMOJISALUN KPUBOM 3aBUCMMOCTH KOHIIEHTpAIMK cyOcTpaTa v IpoJayKTa B

peaxiuu

16. MexaHu3M eHCTBUSI HHTHOUTOPOB MOXKET OBITh CIIETYIOLIHM:
MOTYT CBSI3bIBaThCSI C CYyOCTPaTOM M U3MEHSTH €r0 KOH(OpMaIHIo
MOTYT CBSI3bIBATHCS C KO(hEPMEHTaMH OJIOKUPYS UX

MOTYT CBSI3bIBaThCS ¢ (hepMeHTaMU

MOTYT CBSI3bIBaTh (PEPMEHT U CyOCTpar

MOTYT OJIOKMpPOBATh BBIBOJ MPOJIYKTa U3 peakuu hepMeHT-cyocTpaT

17. HekOHKYypeHTHBI HHTUOUTOP CBS3BIBAETCS
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00paTUMOe CHHKEHHE CKOPOCTH PEaKIUK B Pe3yIbTaTe CBSI3bIBAHUS HHTHOUTOpPA C
cybcTpaTom win ¢ pepMeHTOM

HeoOpaTHMoe CHIDKEHHE CKOPOCTH PEAKIIUU B PE3yJIbTaTe CBA3BIBAHUS HHTHOUTOpPA C
AKTUBHBIM IICHTPOM

o0paTuMoe CHIDKEHHE CKOPOCTH PEAKIIUU B PE3YNIbTAaTe CBA3BIBAHUS HHTHOUTOPA C
AIOCTEPUICCKUM IICHTPOM

HeoOpaTHMOe CHIDKEHUE CKOPOCTH PEAKIIUU B PE3yJIbTaTe CBA3BIBAHUS HHTHOUTOpPA C
AIOCTEPUICCKUM IICHTPOM

18. YpaBHeHuE ONUCHIBaIOIIee HEKOHKYPEHTHOE HHTHOUPOBaHKE
E+S<>ES->E+P

E+I1<->El

E+I1<->EP

ES+] <-> ESI

19. IIpu HEKOHKYPEHTHOM MHTHOUPOBAHUH

KOHCTaHTa Muxasuca He U3MEHSAETCS, 2 MAKCUMaJIbHasi CKOPOCTh PEaKIINN
YMEHbILIAETCS

KOHCTaHTa Muxasinca yMEHbIIIAETCs, & CKOPOCTh PEAKIIMK YBEITNYNBACTCS

KoHCTaHTa Muxasnuca yBeIHMUMBaeTCs, a MAKCUMallbHasl CKOPOCTh YMEHBIIIAETCS

20. beCKOHKYpEHTHOE UHI'MOUPOBAHHE

WHTUOHUTOP CBS3BIBAETCS TOJIBKO C (PEPMEHT CyOCTpaTHBIM KOMILIEKCOM
UHTUOUTOP CBSA3BIBAETCS TOJIBKO C (hepMEHTOM

WHTHOUTOP CBS3BIBACTCS TOJBKO C cyOcTpaToM

21. HEKOHKYPEHTHOE WHTHOMPOBAHHE
obpaTumoe
HeoOpaTUMoe

22. HekoHKypeHTHOEe HHTHOMpPOBaHNE

YMEHBIIIAETCSI CKOPOCTh pEaKLUU U aKTUBHOCTh (DepMEHTa
YMEHBILIAETCS TOIBKO CKOPOCTh PEAKLIUU

YMEHbIIIAeTCsl aKTUBHOCTH (pepMEHTa

23. Annocreprueckoe HHTMOMpPOBaHUE

0ECKOHKYPEHTHOE MHIMOMPOBAHNE PETYJISTOPHOIO AJIFIOCTEPUUECKOTO LIEHTpa
OECKOHKYPEHTHOE MHTMOMPOBaHNE aKTUBHOTO LIEHTpa

0ECKOHKYpPEHTHOE MHIMOMpOBaHUE CyOCTPaTHOTO LIEHTpa

KOHKYPEHTHOE MHTMOMPOBAHKE PETYJIATOPHOIO AJIJIOCTEPUUECKOr0O LIEHTpa

24. Annocreprueckoe HHTMOMpPOBaHUE PUBOAUT

K U3MEHEHMIO MTPOCTPAHCTBEHHOM CTPYKTYphI (pepMeHTa

HE MPUBOJUT HU K KAKUM H3MEHEHUSIM

K U3MEHEHHIO (popMbl cyOcTpaTa

K YXYALICHUIO IPOCTPAHCTBEHHOTO COOTBETCTBHS MOJIEKYJIE CyOcTpaTa

25. Perynsiuust o npuHUIuny oOpaTHON CBS3H
MHTUOMpOBaHUE epMEeHTa MPOU3BOJIAT MPOJYKTHI PEAKIIUU
uHruOrupoBaHue GepmMeHTa JocTuraercs n30bITKOM cyOcTpara



MHTUOMpOBaHUE epMEHTa JOCTUTACTCS HETOCTAaTKOM (hepMeHTa

26. arubupoBaHue cyoCTpaToM MOXKHO OIHCATh CIEAYIOIINM YPaBHEHUEM
E+S<>ES2->E+P

E+I1<->El

E+I<>EP

ES+] <-> ESI

27. MexaHu3M UHTHOUPOBAHUS CYyOCTPAaTOM COCTOUT B TOM, YTO
MoJieKyJia cyOcTpaTta OlIOKUPYEeT aKTUBHBIN HEHTp pepMeHTa
MoOJIeKya cyocTpaTa OJIOKHPYET alIOCTePUIECKII IIEHTP epMeHTa
JIB€ MOJIEKYJIbI cyOcTpaTa OJIOKUPYIO aKTUBHBIM LIEHTP epMeHTa

28. MHrubupoBaHue cyoCcTpaToM SBISICTCS
00paTUMBIM MPOLIECCOM
HeoOpaTHUMbIM MPOIECCOM

29. ®epMeHTaTUBHBINA HHTHOUTOP

BELIECTBO, 3aMEUISAIOIIEE TPOTEKAHNE PEAKIIUU

BEIIECTBO, CTUMYJIHPYIOIIEee MPOTEKAHUE PEaKIIUN

BEILIECTBO, U3MEHSIIONIEE CTPYKTYPY MPOAYKTA PEAKIIMH U OH CTAHOBUTCS HEIIPUTOTHBIM
JUTSI TAbHEWIIETro UCTIOIb30BaHU

30. HeobpaTtuMoe nHTHOUpOBaHNE

MIPOMCXOJIUT 32 CYET KOBAJICHTHOTO CBSI3bIBAHHS HHTHOUTOPA U (hepMEHTA
MIPOUCXOJIUT 32 CYET HE KOBAJICHTHOT'O CBS3bIBAHUS BCEX YYACTHUKOB PEAKIHH
MIPOUCXOJIUT 32 CYET BOJOPOJHBIX CBSA3EH B MOJIEKYIe OenKka-pepMeHTa

31. CmemanHoe UHTMOMPOBaHKE

MHTHOUTOP CIIOCOOEH BO3JEICTBOBATH Ha JIFOOYIO 4acTh MOJIEKYJbI (hepMEHTa
WHTUOUTOpP CITOCOOEH BO3/IEWCTBOBATh HA AKTUBHBIN IIEHTP

MHTHOUTOP CIIOCOOEH BO3/ICHCTBOBATH HA PETYISATOPHBIN LIEHTP

BCE OTBETHI BEPHBI

32. CHMKEHHE CKOPOCTH MpOTEKarole pepMeHTaTUBHON PEAKIMK IPOUCXOIUT B
HEKOTOPBIX CIyYasx:

Her moanutku cybcTpaTta — BEpHO

Perynsauus no npuHIuny oOpaTHOHN CBSI3U — BEPHO

He BepHo BeiOpana pH peakuuu — He BepHO

TeMmIepaTypa IpeBbIIIAeT ONTUMAIBHOE 3HaYEHUE - HE BEPHO

33. PaccTaBbTe B BEpHOM MOPSAKH OMMCAHUE MEXaHNW3Ma MPOTEKAHUS (epMEHTaTUBHON
peakIuu OT TEMIIEpaTyphI:

1. ®epmeHT cTabuiieH U HauboJiee aKTUBEH

2. GepMEHT HaYMHAET ICHATYPUPOBATH

3. HacrymaeT paBHOBeCHE CKOPOCTH JieHaTypaluuu pepMeHTa u pepMEeHTaTUBHON
peakuuu

4. CHMKeHue aKTUBHOCTH (pepMEeHTa B BUY JIGHATYPALIUHU CO CIIaJIOM CKOPOCTH
(dbepMEeHTAaTUBHON peaKIuu

34. OntumansHoe pH paboTsl pepmenTa siBisieTcs
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COOTHOLIEHHUE NMPOTOHUPOBAHHBIX U IEIPOTOHUPOBAHHBIX IPYIIIT
COOTHOILIEHHE PEHATypUPOBAHHOIO U AEraTypUpPOBAaHHOIO OelKa
COOTHOILIEHHE BOJOPOIHOTO MOKa3aTeNs K KOHLIEHTpAIMK cyocTpara

35. V3menenue pH GpepMEHTaTUBHOM peakiluy CBSA3aHO C
BBICBOOOXKICHHEM IIPOTOHOB BO BpeMsi ()epMEHTATUBHOW PEaKIIUU
MPOYLIUPOBAHKUE KUCIBIX COSTUHEHHH (DepMeHTaMH

36. KatnoHbl 1 aHMOHBI BBI3BIBAIOT J€3aKTUBAIMIO (pepmenToB. [IpupoaHblii MexaHnusm
pETyJSILIUNA TAaKOTO BO3ACUCTBHS COCTOUT B IIPUCYTCTBUH:

METaJUIOTUOHEUHOB

METaJIONPOTCUHOB

[JIMKOMETAJIONPOTEHHOB

37. Hannuwue nar-as3sl Ha KpUBOW CKOPOCTH (PepPMEHTATUBHON PEAKIIUN MOKET
CBU/IETEJICTBOBATS O:

4acTUYHOW 00paTUMOM JeHOTypalueil pepmeHTa

o0pa3zoBaHreM (PepPMEHTHO-CYOCTPaTHOTO KOMILIEKCA

OTCYTCTBHEM CBsI3bIBaHHS (hepMeHTa u cocTpara

HaJIMYMEeM UHruoUTOpa

38. AKTUBHOCTH (pepMEHTa MOKET OBITH ONpesiesieHa B BUJIE:

o011eil aKTUBHOCTHU
YAEIbHOW aKTUBHOCTH
MOJIEKYJIIPHON aKTUBHOCTH
BCE BapUAHTHI BEPHBI

39. ConocraBbTe aKTUBHOCTH (pepMEHTA U €€ (PU3NIECKUIA CMBICIT

OO11ast akTUBHOCTh (PEPMEHTA - KOJIMUYECTBO (PepPMEHTA, KOTOPOE KaTaIu3upyeT
npeBpamieHne | MKMOoIIb cyOcTpara B eIMHUIY BpEMEHH B pacyéTe Ha KOJIMYECTBO MaTepHaa,
B3SITOTO ISl UCCIIEI0BAHUS

VY aenbHas akTUBHOCTb (PEpMEHTA - KOJIMUYECTBO (PepMEHTa, KOTOPOE KaTaIU3UpPyeT
npeBpaiieHre | MKMoJib cyOcTpara B eIMHUILY BpeMeHH B pacuére Ha 1 Mr Oeska npoosl

MonexynspHas akTUBHOCTh (hepMeHTa (Yuciio 000poToB epMeHTa) - ITO KOJIUUYECTBO
MOJIb cyOcTparta, moJiBeprarolieecs MpeBpalieHnIo Mol 1eicTBIEeM | MOk )epMEHTa B €IUHUILY
BpEMEHU

47. MexaHu3Mbl B3auMoielicTBus (hepmeHTa — cyoctpara no Teopun duiepa:

aKTUBHBIN LIEHTP (PepMEHTa CTPOTO COOTBETCTBYET KOH(UTYypallK cyOcTpaTa U He
M3MEHSETCS IPU €ro NPUCOETUHEHNN

[Tpucoenunenue cyocrpara K SIKOPHOMY Y4acTKy (hepMeHTa BbI3bIBA€T U3MEHEHHE
KOH(UTypaluK KaTaTUTHYECKOT 0 [IEHTpa TaKuM 00pa3oM, 4ToObI ero popMa COOTBETCTBOBAJIA
dopme cyOcTpaTa

48. MexaHu3Mbl B3aUMOICHCTBHS (pepMeHTa — cyocTpata o Teopun Komuanaa:

AKTUBHBIN HEHTP (pepMeHTa CTPOro COOTBETCTBYET KOH(DUTYpaluu cyOcTpara 1 He
W3MEHSETCS IIPU €ro MPUCOeTUHEHUN
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[Tpucoenunenue cyocrpara K SKOPHOMY YUacTKy (hepMeHTa BBI3bIBACT U3MEHEHHE
KOH(HUTYypaIiy KaTaJUuTHIECKOTO IIEHTPa TaKUM 00pa3oM, 4ToOkl ero ¢opMa COOTBETCTBOBAJA
dbopme cyOcTpata

49. OntumansHas pH ans menounoit pocdarazb
10

2

7

50. naunyymas pH a1t tpuncuna
10

2

7

51. nannyumas pH nis nencuna
10

2

7

52. Kakoii u3 ¢akTopoB BIUSET HA CKOPOCTh (PEPMEHTATUBHON peaKIuu?

. JIOKAJM3alusl aKTUBHOTO [IEHTPA.

. KOJIMYECTBO hepMeHTa

. MOJIEKYJIsIpHas Macca epMeHTa.

. HaJIMYHE 3aMCHUMBIX aMHHOKHUCIIOT.

° HaJIN4YHueC HE3aMCHUMBIX aMHUHOKHUCIIOT

53. Yto Takoe «kartam»?

. KaTaJINTUYECKasi aKTUBHOCTH (hepMeHTa

o eIMHMIIA U3MEPEHUST MOIITHOCTH (DepPMEHTA.

. €IMHUIIA U3MEPCHUSI KOHIICHTpalnK (pepMeHTa.

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

54. Yro nmpoucxoauT noa Aercteuem pepmenra?

. yOBLITb KOHIIEHTpAIMU cyOcTpaTa.

. yOBIIb KOHLIEHTPAIMH IPOTYKTOB PEAKIIUU.
. yObUIb KOHLIEHTpALUU (hepMeHTa.

. yOBUIb KOHLIEHTPALIMH HHTUOUTODA.

. yObUIb KOHLIEHTPALIMK aKTHBATOPA

55. Yo Takoe abcomtoTHas cyOCcTpaTHas crieuuIHOCTh pepMeHTa?

. dbepMeHT AecTBYyeT Ha IpyNIy CyOCTpPaToOB C OJJUHAKOBBIM THUIIOM CBSI3H.

. (depMeHT ACHCTBYET TOIBKO HA OJIMH CyOCTpaT.

. dbepMeHT AecTBYET Ha TPYIIy CyOCTPaToOB C pa3IuIHBIM MIPOCTPAHCTBEHHBIM
CTPOCHHUEM.

. (dbepMeHT AeCTBYET Ha TPYIIY CyOCTPAaTOB C PA3TUYHBIMU CBSI3SIMH.

. dbepMeHT JAeNCTBYET Ha 1Ba U OoJiee cyOcTpaToB

56. Uto Takoe OTHOCUTENbHAsA cyOcTpaTHas celupuIHOCTh pepMeHTa’?
. dbepMeHT AeicTByeT Ha 1Ba U Oosiee CyOCTpaToB.
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[ ]
CTPOCHHUEM.

[ ]

[ ]

(depMeHT neiicTByeT Ha IpyMIly cyOCTpaToB € Pa3UYHBIM IPOCTPAHCTBEHHBIM

(dbepMeHT ACHCTBYET HA TPYIITY CyOCTPATOB C PA3TUIHBIMU CBSI3SIMH.
(depMeHT JeiicTBYeT Ha IPYIITy CyOCTPaTOB C OJJUHAKOBBIM THUIIOM CBSI3H.
(dbepMeHT AeCTBYET TOIBKO HAa OJHMH CyOCcTpar

57. YUto Takoe TeMIiepaTypHbIi ONTUMYM?

TeMIeparypa, Ipyu KOTOpoil HabIrogaeTcss HeoOpaTuMas MHAKTUBALIUS.
TeMIIeparypa, pu KOTopoi (hepMeHT 00J1a1aeT MUHUMAIIbHON aKTHBHOCTBIO.
TeMIeparypa, Ipu KOTOpoil Habro1aeTcsi oOpaTuMasi MHAaKTUBALIUA.
TEMIIeparypa, pu KOTopor (hepMeHT He 00J1aaeT aKTHBHOCTBIO.
TeMIeparypa, Ipu KoTopoil pepmeHT 06s1ajaeT MaKCUMaIbHOW aKTUBHOCTBIO

58. Kak Ha3bIBalOTCs BEIIECTBA, ITOIABIISIONINE eHCTBHE (PEPMEHTOB?

WHTUOUTOPBI.
KOPETIPECCOPBHI.
MOAU(PUKATOPHI.
AKTHUBATOPBI.
CTaOUIIN3aTOPBI

59. Kakoit Buramu BxoauT B coctaB HSKoA (kodepment A)?

PETUHOJIL.
MMaHTOTCHOBAsA KHUCJIOTA.
BHKaCOJIL.

THaMHWH.

aCKOp6I/IHOBaﬂ KHCJIOTa

60. IIpon3BoaHbBIE KAKOTO BUTAMUHA BXOJST B COCTaB KopepMeHTa aMuHOTpaHchepasz?

B2.
Bé6.
BI.
Be.
B5

61. Kakoitf BUTaMUH BXOJIUT B COCTaB TeTparuapodonneBoit KucaoTel?

J.

C.

donuesas KucCIoOTA.
B1.

B2

62. Kakyto rpymniy aToMOB IEpEHOCST auuiaTpaHcepaspl?

OCTaTKU KETOKHUCIIOT.
OCTaTKH aMUHOKHCIIOT.
ocTaTKu (POchOPHBIX KHCIIOT.
OCTaTKU KapOOHOBBIX KHUCIIOT.
OCTaTKHU TUAPOKCUKHUCIIOT

63. Kakue (hepMeHTHI SIBISIFOTCS OJJTHOKOMITOHEHTHBIMU?

dbochoTtparchepassbl.
MeTUATpaHc(epassbl.
anuaTpancQepassbl.
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ANKUITpaHCchepassl.
aMUHOTpaHcdepasbl

64. TIpn Temnepatype ke 0°C akTHBHOCTE GepMeHTa pe3ko cHinkaeTcs. C ueM 3To

cBs13aHo?

MPOMCXOTUT CHUYKEHUE CKOPOCTH TETIOBOTO JIBIXKCHUS MOJICKYJI cyOcTpara.
MIPOUCXOUT OOpaTuMasi JIeHaTypamus GepMeHTa.

MIPOMCXOIUT HE OOpaTHMas AeHaTypanus hepMeHTa.

MPOUCXOUT U3MEHEHHE TIEPBUYHON CTPYKTYPBI MOJICKYJIBI (PEPMEHTA.
POMCXOTUT THIPONN3 hepMeHTa

65. OOBIYHO (pepMEHTHI MPOSBISAIOT ONTUMAIBHYIO AaKTUBHOCTD IIPU TEMIIEpAType:

0-10C.

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

66. IlepBoii cragueii pepMEHTATHBHOTO KaTalinu3a sSBISETCS:

0CBOOOYXK ICHHE TIPOYKTa PEAKIIUH.

oOpa3oBaHue GPepMEHT-CyOCTPATHOTO KOMILJIEKCA.

XMUMHYECKOE Mpeodpa3oBanmne (GpepMeHT-CyOCTPaTHOrO KOMILICKCA.
BO3BpallleHHE ()ePMEHTA B HICXOJHOE COCTOSHHE

67. depMeHTHI 001a1al0T HAaUOOJIbIICH AKTUBHOCTHIO:

B HEUTpaIbHOU cpefe.

B KHCJIOHN cpefe.

IIPU CTPOTO OMPEENIEHHOM ISl Kakaoro gpepmenTa 3HaueHun pH.
B ILIEJIOYHOM cpee

68. AKTHBaTOPBl (PEPMEHTATUBHBIX PEAKIIUNA

3TO BEILECTBA, YBEINUMBAIOLINE CKOPOCTh (PePMEHTATUBHON PEaKLIUU
3TO BELIECTBA, CHUKAIOIINE CKOPOCTh (PePMEHTATUBHOMN peakluu

9TO BEILECTBA, KOTOPbIE BIUSAIOT Ha (PEPMEHT - CyOCTPaTHBIM KOMILIIEKC

69. Haiiiure cOOTBETCTBHS aKTUBATOPA U €0 BO3ACHCTBUSA HA (hepPMEHTATUBHYIO

peakuuo

Bemectsa, Bnustomnye Ha 061acTh akTUBHOTO IIeHTpa — CrocoOCTBYIOT Oostee
3¢ (HEeKTUBHOMY MPUCOEIUHEHHIO CyOCcTpaTa (MOHBI METAILIOB)

Annocrepudeckue 3QpQeKTopsl - BbI3bIBAET KOH()OPMAIIMOHHBIE U3MEHEHUS B MOJIEKYJIE
OemnKka, MPUBOAIINE K H3MEHEHUIO CTPYKTYPBI aKTUBHOTO IIEHTPa

70. AKTUBATOpBI, BbI3bIBAIOIINE MOAU(DUKAIINY, HE 3aTPAruBaIOLMe AKTUBHBIN LIEHTP

(bepMeHTa aKTUBUPYIOT ITyTEM:
MpUCOEANHEHUS crienupuIecko Moau(pUIINpPYIOLIEH TPYIIIbI K MOJeKyJie (epMeHTa
myTéM Mepexo/ia HEaKTUBHOTO MPE/IIECTBEHHUKA - TPO(epMEHTa B aKTUBHBINA (hepMEHT
BBI3bIBACT JUCCOLMALINIO CyObeAUHULL (DEpMEHTA, UMEIOLIETO YETBEPTUUHYIO CTPYKTYPY
BCE OTBETHI BEPHBI
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