dn3nonorumd NMLEBAPEHUA

depMeHThl, Oyayud OHOJIOTMUECKMMHU KaTajau3aropamu, oOJajaroT T.H.
cyOCcTpaTHOM CHEeUMPUYHOCTBIO, T.€. CHOCOOHOCTBIO BBISBISATH OIpPENESICHHBIE
cyOcTpaThl M B3aMMOJIEHCTBOBATH TOJIBKO C HUMHU.

Ha »stoit monmenu Bbl cmokere yOenuThCsi B CyOCTpaTHOW crienu(pUUHOCTH
ocHOBHbIX  (epmenToB KKT  (aMUIONIUTHYECKHX,  JIUMIOJIUTUYECKUX U
MPOTEOJIUTUYECKHUX), U3YUUTh BIMSHUE HA UX aKTUBHOCTh pH W Temmeparypsbl.
MopenbHas ycTaHOBKa BKJIIOYAET TEPMOCTAT Ui MHKYOallud pacTBOPOB, HAOOp
HEOOXOIUMBIX PEAKTHUBOB, IPOOUPKH U OJIOK PErucTpaluu pe3yabTaToB.

PaGora Nel
N3YYEHUE CYBCTPATHOU CNEUMDONYHOCTU AMUIIASDI.

Puc. 1. OGopynoBanue ajisi u3ydeHus: CyOCTpaTHOM CelU(PUIHOCTA aMUIIA3bl
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Amuiiaza CIIOHBI ABJISETCA TNIMKOJIUTHYECKUM q)epMeHTOM, OCHOBHBIC
CY6CTpaTBI KOTOPOTO — TIoJIMCaxapuiabl KpaxXMal H TJHKOI'CH. Hawnb6oimee

s¢dextuBen on mpu Temmeparype 37-38°C u cnaGoutenounoii cpene (pH 8).



Heab 3xcnepuMeHTa: MNPOJEMOHCTPUPOBATH CYOCTPAaTHYIO CHEIU(PUYHOCTD
amMuiIa3bl CIIOHBI U BBISIBUTH ONTUMAJIbHBIE YCIOBHS JIs €€ paboThI.

IIpyuHIMN aeMcTBUi: aMWIa3y CMELIUBAIOT C TPEMs YIJIEBOJAMH, KOTOPHIC
o0JlalatoT pa3HOM CTPYKTYpoul. [l BBISABJICHUS MOHOCAXapHJIOB HCIOJIb3yETCS
peakuusa benenukra, peaktuB IKI, coxepxkamuii #on, HCIIOJIB3YETCH IS
BBISIBJICHUS B PACTBOpAaxX MoOJIMCaxapoB (Kpaxmana).

B Habop peakTUBOB Ha IMOJIKE BXOJISAT:

1) pepmenmor: amunaza (Amylase), kpaxman (Starch), mentuzasa (Peptidase),
6aktepuu (Bacteria);

2) cyocmpamur: Manbroza (Maltose), auctwupoBanHas Boga (Deionized
water), rmoko3a (Glucose) , emmronosa (Cellulose),

3) tpu Oydepubix pactBopa ¢ pH 2, pH 7 u pH 9.

Bbl MeeT BO3MOXKHOCTh OMECTUTh TPU pacTBopa (10 OAHOMY U3 KaxKIOM
rpynmnsl) B MpOOUPKY, KOTOpas MU3BIEKAIOTCA W3 JepKaTelis M TMOMEIIaeTcs B
uHKyOaTop. Yucino npod mMoxeT ObiTh 0T 1 10 7. OCHOBHOE NPABWIIO: B KaXJOH
poOUpKe JOJKHO OBITH CMEIIAHO TPHU PACTBOPA.

CocTaBbTe IUIaH JKCIEPUMEHTA: Kakue cyOcTpaThl M Kakue (epMeHThl Bbi
OyzeTe cMelmuBaTh, U pu Kakoil Bennuune pH. Hanpumep:

[Ipo6upxka 1. Kpaxman + amunaza + pH 9;
[IpoGupxka 2. I'mokoza + amunaza + pH 9;
[Tpobupxka 3. Llemmonosa + ammiasza + pH 9;
[Ipobupxka 4. Llemmonosa + 6akrepun + pH 7;
[Ipo6upxka 5. Kpaxman + nentugasa + pH 2;
[Ipo6upxka 6. Manbro3a + amunaza + pH 9
[Ipo6upxka 7. Kpaxman + Boga + pH 7;
ANTOpPUTM JIEVCTBUNA:

1. YcranoBute Bpemsi MHKyOaluu (MO YMOJYaHUIO OHO cocTaBisieT 60 MUH).
Ecaiu Bbel xoTute wuccienoBaTh BIMSHHUE BPEMEHHM HWHKYOAIlMM Ha THAPOIIHU3
cyOCTpaToB — UBMEHUTE €ro Tak, kak Bam HyXHO.

2. C IOMOIIBIO MBIIIKHU 3aXBaTHTE 1-10 IPOOMPKY U3 KOHTEHHEpa U TOMECTUTE
Ha IITaTUB WHKyOaropa. C MOMOIIBI0 THIIETKA HAMOJHUTE €€ cyOcTpaTom
(xpaxmanom), no0aBbTe (pepmeHT (amunazy) u Oydep ¢ pH = 9 (BcmomHute, 4TO
HanOOJIBIIYI0 aKTUBHOCTH aMUJIa3a MPOSBIISIET B MIETIOYHOH cperie).

3. 3axBatuTe 2-10 NpOOMPKY M3 KOHTEHHEpa M IMOMECTHTE €€ B IITaTUB.
HamonnuTe ee pactBopaMu B COOTBETCTBUHM ¢ BanimM miaHoM SKCIIEpUMEHTA.



4, HOBTOpHﬁTe O9TH IIaruv, 11oKa HEC 3aIlOJIHUTC BCC MCCTa B IIITATHUBC.

5. Haxwmwure kHonky Incubate nns Hauana wWHKyOanuuM pacTBOPOB B
tepmoctare. [lociie OkoHYaHUS BBICTABIEHHOT'O BPEMEHU MPOOUPKU TMOABITCS U3
TEpPMOCTaTa, U OTKPOETCS IITATUB C KOHTPOJIbHBIMUA PEAKTUBAMMU.

6. C MOMOIIBI0 MBIIIIKUA 3aXBAaTUTE MEPBYIO MPOOUPKY U OTJICHTE U3 HEE YacTh
pacTBopa B MEPBYI MPOOHMPKY B KOHTPOJBHOM InTaTuBe. I[loBTOpHTE 3TO M5
KaKJIOW CIeyroIiel mpoOupKHu.

7. B xaxayi KOHTPOJbHYIO NPOOUPKY A00aBbTE€ C IMOMOIIBIO MBIIIKH IO
karie peaktuBa IKI, kotopsiii conepxxut Hoa. [louepHenue pactBopa B mpoOupke
yKa)XeT Ha MPUCYTCTBUE B HEM MoyHcaxapuaa (Kpaxmania).

8. HoGaBbre mo kamine peaktuBa benenukra (Benedict) B kaxayio wus
MpOOUPOK, HAXOISUIMXCS B INTATUBE MHKyOaTtopa. 3areM BKIIOUUTE KUIISTUYECHUE
(xnomka «Boil» cipaBa oT yka3artensi BpEMEHH).

Bo3moxHbIE BCIUIBIBAOOIUC  IIOJACKA3KW TIIpU HAPYIICHUHW TCXHOJOTUH
OKCIICPUMCHTA:

Before boiling, a test tube must be filled with the correct number of reagents
and lowered into the incubation unit (Ilepen kumenuem, ucmeITaTeNbHAS TPyOa
JO/DKHA OBITh 3allOIHeHa TPaBUJIBHBIM YHCIOM PEAaKTHBOB U IOABEPTHYTA
MHKYOaIun)

The following test tubes do not contain the proper number of reagents
(Cnenyromue WCHBITaTeIbHBIE TPYOBI HE COAEPIKAT HAJUIekKAIIee KOJIMYECTBO
PEaKTHBOB)

Benedict’s  solution has already been dispensed to this tube (Peaktus
benenukra ObuT yKe 100aBJeH B 3Ty TPYOY)

W3meHeHne OKpacKh pacTBOpa YKaKET Ha HaJIMYME B HEM MOHOcaxapuaa
(rmoko3bl). Haxmure «Record date» s perucTpanuu  pe3yiabTaToB
skcnepumeHTa. [lepenumnre 3T AaHHBIE B TETpaab U CHEJIAWTE BBIBOA O
cyOcTpaTHOM creuu(UYHOCTH amMuia3bl U BIUSHUM Ha €€ akTuBHOCTh pH
BPEMEHU MHKYOaIuu.

Tabmuma 1. CybcrpatHas cienupuIHOCTh aMUa3bl

No Cyb6ctpat | ®epment | pH Bpems | T°C Hamuuwne | Hanuuue
poOHPKHU KpaxMaJia | TJIF0KO3bI




1) Ha kaxue cybcmpamul 8030eticmgyem amuiasa aydue 6ce2o?
2) I'0e pacwennsemcs yeanrono3a u noo 8IuUsHuUeM Kakux gepmenmos?

3) Kakos onmumym pH ons pabomul amunorumuveckux gpepmenmos?

PaGora Ne2
U3YYEHUE CYBCTPATHOU CNEUMNDOUNYHOCTU NENMCUHA.

[lencun sBiSETCS MPOTEONUTUYECKUM (PEPMEHTOM, KOTOPBI CUHTE3UPYETCS
OCHOBHBIMHM KJIETKAMH JKEIIYAOYHBIX JKEJIE€3 B BUJEC HEAKTUBHOIO IEINCHHOTECHA.
Korna pH coxpep)xumoro sKemygka CTaHOBUTCA HMXKE 5, MEINCUHOTEH
npeBpamaercas B nerncuH. [lpowcxoauT 3T0 Onarogapsi NOPHUCYTCTBUIO C
KEJIYJOYHOM COKa COJITHOM KHUCIOTh. Haubomnpiiyio akTMBHOCTH TMEINCHUH
nposisiet npu pH 2.

ﬂenb: MPpOACMOHCTPUPOBATH BIMAHUC YPOBHA pH Ha aKTUBHOCTBD IICIICHHA.

[puHIMnO nefcTBU: MHKYOMpPOBaHWE B T€UEHHE 3 4acOB METNCUHA U STUYHOTO
oenka mpu 38°C BMecTe C COJSIHOW KUCIOTOM M 6e3 Hee. Ompee/icHue CTeneHn
nepeBapuBaHus Oelika (M0 YMEHBIIICHHUIO €T0 pa3MepoB).

Puc. 2. Obopyoosanue ons usyuenus cyocmpamuou cneyu@uyHocmu nencuHa
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B nHaGop peakTHMBOB [Jjisi ATOrO OIbITAa BXOJAT IENCHH, KYpUHBIH O€JoK
(BAPHA), Bona u 6ydepusie pactBopsl ¢ pH 2, 7, 9.

[Ipexne, 4eM HAUYMHATH SKCHEPUMEHT, COCTaBbTE IUIAaH OmnbITa. Bbl MO)keTe
MaKCHUMaJIbHO HCIOIb30BaTh 7 MPOOUPOK, B KOTOPBIX JOJKHBI OBITH CMEIIaHbI 3
peakTuBa. Bel MOXKeTE Tak)Ke MEHSTh BpeMs MHKyOaIuu (MakcuMasibHO 10 90 MUH)
U TEMIIEPATYPY B TEPMOCTATE.

Ooun us 68AapuUArRNo6 onsvlma.

[Ipo6upxka 1. benok + nencun + pH 2.
[Ipo6upxka 2. benok + nencun + + pH 7.
[Ipo6upxka 3. benok + nencun + pH 9
[Ipo6upxka 4. benok + Bonxa + pH 2.
[Ipo6upxka 5. benok + Bona + pH 7.
[Ipo6upxka 6. benok + Boxa + pH 9.
[Ipo6upxka 7. Ilencun + Bona + pH 9.

AJITOPUTM NEUCTBUN:

1. [Tepenectu 1-10 nmpoOUpKyY U3 KOHTEWHEPA B IITATUB CIIPABa.

2. C noMouIb0 MBIIIKK TOMECTUTh B NpoOupky 6enok (BAPHA) u no6aButh
nerncud. Jlo6aButh OydepHsiii pactBop pH 2.

3. Ilepenecty 2-10 MpoOUPKY U3 KOHTEHHEpa B mTaTuB. HamuTe B Hee O€OK U
nericud. Jlo6aButs Oydep pH 7.

4. TloBTOpsiATE 3TU IIArH, MIOKA HE 3aMOJIHUTE BCE MPOOUPKHU COTJIACHO TUIAHY
AKCIIEPUMEHTA.

IIpumeuanue: Bbl MOXKETE pabOTaTh U C MEHBIIMM YUCIOM POOUPOK!

5. YcranoButre HeoOxomumoe Bpems u Haxmute «Incubate» . Ilocne
OKOHYAHUS UHKYOAITUU OTKPOETCSI OKHO CIIEKTPOPOTOMETPA.

6. C noMoIIbI0 MBIIIKA TEPEMECTUTE TMEpPBYI0 MNPOOUPKY B JepiKaTelb
cekTpodoTOMETpa ciIeBa U HaXMUTE «AHanu3». [lokazarens skcTUHLIMN pUbopa
MPSIMO MPONOPLUHUOHAIIEH KOHIIEHTPAlMA aMUHOKHUCIIOT B PACTBOPE.

7. [loBTOpUTE 3TY MpOLEAYPY C APYTUMHU MPOOUpPKAMHU.

8. Haxmure Record data nns peructpauuu pe3ynbTaTOB DKCIEPUMEHTA B
Tadnuie.

9. YOepute nmpoOUpKy B KOHTEiHEp. 3aluIIuTe MOJyYCHHbIE PE3YIbTaThl B
TETpaapb U CAEIANUTE BHIBOJBI.



Tabnuya 2. Ceoticmea nencuna u énuanue pH na e2co akmusnocmo

Ne Cybctpar | ®epment | pH Bpems T°C ITokazarens
npoOUpKU AKCTHHIUU
1) Ilpu xaxkom pH pacmeopa u npu xaxou memnepamype npouzouies

Haubolee aKkmuHwll 2UOPOIU3?
PaGota Ne3

U3YYEHUE CYECTPATHON CNELUU®UYHOCTU NIUMNA3bI.

Jlunaza sBIAETCS JUNOJUTHYECKUM (EPMEHTOM, KOTOPBIM pacHieruisieT
JUTIAIBI Ha TJULEPOJI M KUPHBIE KHUCJIOTHL. ONTuUManbHas TeMmIeparypa s
JNIEUCTBUA JIWAIA3bl — 37-38°C n cnaboienoynas cpeia. AKTHUBHOCTH JIUTIA3BI
YCWJIMBAETCS JKEIYbl0, KOTOpasi 00JagaeT CIIOCOOHOCThIO AMYJIBIHMPOBATH KHUPHI,
Oylarogaps yemy pacimupsercsi o0JacTh IeUCTBUS ATOToO (pepMeHTa.

L]env: MPONEMOHCTPUPOBATH POJIb KEIYM B OOECIEYEHUU ONTUMAIBLHOTO
peKrMa aKTUBHOCTH JIUIIA3bI MTOKETYA0UYHOM KENE3bl.

Ipunyun Oevicmeuti: B mpoOUpKU BBOAST JHUMNa3y MU PAaCTUTEIbLHOE Macio U
noOapisaoT xenub. [locne wukyOamuu wuccnenytor pH. Cuwxenue pH mo
CPaBHEHHUIO C UCXOIHOW JOKa3bIBAET MOSBICHUE >KUPHBIX KHUCIOT B MPOOUPKE C
KEITUBIO.

[Ipexne, yeM HAUYMHATH SKCIEPUMEHT, COCTaBbTE IUIAH OmNbITa. Bbl MOkeTe
MaKCHUMAaJIbHO HCIOIb30BaTh 7 MPOOUPOK, B KOTOPBIX JTOJKHBI OBITH CMEIIaHbl 4
peakTuBa. Bel MOXKeTe Tak)Ke MEHSTh BpeMs MHKyOaIruu (MakcuMasibHO 10 90 MUH)
U TEMIIEPATYPY B TEPMOCTATE.




Ooun uz 6apuarRmos onblma:

[Ipo6upxka 1. Macino + nunasza + xenus + pH 9.
[Ipo6upxka 2. Macino + nunasza + Boga + pH 9.
[Ipo6upxka 3. Macio + nunasza + xenus + pH 7.
[Ipo6upxka 4. Macno + nuna3za + Boga + pH 7.
[IpoGupxka 5. Macino + nunasza + xenus + pH 2.
[Ipobupka 6. Macno + nunaza + Boga + pH 2.

Puc. 2. Obopyoosanue ons uszyuenus cyocmpamuou cneyu@duyHocmu Iunaszol
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AJITOPUTM NENCTBUMN:

1. [Tepenectu 1-10 nmpoOUpKyY U3 KOHTEWHEPA B IITATUB CIIPABa.

2. C noMoIIbi0 MBIIIKK HAIUTHh B IPOOUPKY PACTUTENBHOTO Maciia U J0OaBUTh
munasbl 1 xkemun. JJo6aButs Oydepnsiil pactsop pH 9.

3. Tlepenectu 2-10 mpoOUpPKYy U3 KOHTEHHepa B ImTaTuB. HamuTh B Hee
pacTuTelbHOE Macyo, Tunaszy 1 Boay. Jlobasuts Oydep pH 9.



4. TloBTOpsiATE 3TU AT, MOKAa HE 3aMOJHUTE BCE MPOOUPKHU COTJIACHO TUIAHY
AKCIIEPUMEHTA.

IIpumeuanue: Bbl MOXKETE pabOTaTh U C MEHBIIMM YUCIOM NPOOUPOK!

5. YcranoBute HeoOxomumoe Bpems u Haxmute «Incubate» . Ilocne
OKOHYAaHUS UHKYOAIluu OTKpoeTcsi OkHO pH-MmeTpa.

6. C TIOMOIIBIO MBIIIKK MEPEMECTUTE TMEPBYI0 MPOOUPKY B nepkatenb pH-
Metpa ciieBa u Haxxmure «3meputs pH» (Measure pH).

7. [loBTOpUTE 3TY MpOLEAYPY C APYTUMH MPOOUpPKAMHU.

8. Haxxmute Record data mis perucrpanuu pe3ynbTaToOB JKCIEPUMEHTA B
TabuIe.

9. Vo6epute npoOUpKH B KOHTEHHEp. 3alUIIUTE TMOJYYCHHBIC PE3yJbTaThl B
TETPalib U CACTANTE BHIBOIBI.

Tabnuya 3. Cybcmpamuasn cneyugpuuHocms I1unaswvl U pojib Hcerdu 8
pacwenieHuu JCupos.

Ne Cyobctpar | ®epment | Hanmnuue | pH T°C | Bpems | pH
npoOupKU KETUH UCXOJIHAsS KOHEYHas

[TonpoOyiiTe OTBETUTH Ha CIEAYIOLIME BOIPOCHI:

1) Kaxosa ponv ocenuu 6 eudponuse sxcupos? Hem vl modiceme 0oKazamov c8oe
ymeepoicoeHue'!

2) Jlokasicume, umo UHMEHCUBHOCMb 2UOPOIU3A  3ABUCUM  OM  BPEeMeHU
unxyoayuu u pH cpeour.




