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BBEJAEHUE

[IpakTukyMm mipeHa3HayeH JUIsl U3y4YeHUs: (PU3HOJIOTUN MUILEBApEHUsI 1 0OMeHa

BEIIECTB U MPEACTABIICH ABYMspa3aenamu. Kaxkaplil pa3aen cOOTBETCTBYET U3ydyaeMon
TeM€ U TMpeasiaraeT KOMIUIEKC Jab0opaTOpHO-MPAKTUUECKUX padoT, MO3BOJISIONIUX
CTYyJIEHTaM NMPUOOpPETaTh HABBIKK B MIPOBEACHUH SKCIIEPUMEHTOB, TAOOPATOPHBIX PadboT
U pa3BUBATh AHAJIUTUYECKHE CIIOCOOHOCTU MpU 00pabOTKE MOITYYEHHBIX PE3yJIbTAaTOB.
Kaxnoe 3amaHue mMOAKPEIIIEHO KOHTPOJBHBIMH BOIPOCAMH, CIHOCOOCTBYIOIIUMU
Jy4lIeEMy YCBOEHHUIO H3y4aeMOIro MaTepuania.
Hacrosimmmii nOpakTUKyM COCTaBJI€H B COOTBETCTBUM C HOBBIMH  Y4€OHBIMU
TpeOOBaHUAMHU,  NPEABABISIEMBIMH K  HM3YYCHHIO  CIEAYIOMMX  JAUCIUIUIMH:
«DU3NONOTHST W STOJOTUS JKUBOTHBIX» [0 HampaBleHHI0 moarotosku 36.05.01
Berepunapus; «®uU3uM0N0rus KMBOTHBIX» [0 HANPAaBIEHUSAM HOATOTOBKH 36.03.02
3ootexnust, 06.03.01 buonorus; «OcHOBBI (PU3NOIOTHI 110 HAMPABIECHUIO MOTOTOBKH
36.03.01 BerepunapHo-canuTapHas dKCIepTH3a.

PA3JIEJI |. IMIIEBAPEHUE

[TumeBapenue — Oe3ycioBHas, BPOXKAEHHAS, CIOXKHOPE(DIEKTOpHAS peaKus

OpraHusma, CBsI3aHHasg C OpUEMOM MUIIM, €€ nepepaboTKON W MPOJIBHUKEHHUEM IIO
[AILEBAPUTENBHOMY KaHAIY, XUMHUYECKUM HU3MEHEHUEM, BCACHIBAHUEM U BBIBEICHUEM
13 OpraHu3Ma HEYCBOCHHBIX DKCKPETUPYEMBIX BEILIECTB.
[log BnusHMeM crnenupuyeckux (EPMEHTOB CIOXKHBIE COCTaBHbIE YacTU MHULIA
pacuIeruItoTess A0 0oJiee MPOCThIX, KOTOPbIE B BUJI€ BOJHBIX PACTBOPOB BCACBHIBAOTCS
4yepe3 CTEHKY JKENyJ0YHO-KUIIEYHOIO TpakTa M IMOCTYNalT B KpOBb M JuUMQY.
DepMeHTBbI, JEUCTBYIOIIME Ha OEJIKM, OTHOCATCS K TpyHIe MPOTEOIUTHUYECKUX, Ha
JKUPBl — JIMIIOJIMNTUYECKUX, HA YIVIEBOABI — aMUJIOJUTHYECKUX. B muiesapuresrbHOM
TpakTe OENKU MO/ BIMSIHUEM (DEPMEHTOB PaACIICIUISIOTCS O aMUHOKHUCIIOT, YIJIEBObI —
0 MOHOCaxapuaoB, JKUPbl — JO KUPHBIX KHUCIOT WM IVIMUEPUHA, T.€. A0 JIETKO
YCBAaMBAaE€MbIX COCIUHEHUM.

Paboma 1. Boiaesienre MyIIMHA CJIIOHBI

benkoBoe BemecTBO MyLHMH [I€JIAET CIIOHY BS3KOM, TAryded. B cirone
MOAYENIFOCTHBIX U TOABSI3BIYHBIX JKEJI€3 COJACPKUTCS OOJbllle MYyIHHA, YeM B
OKOJIOYIIIHBIX JKEJIe3ax.

Ilenv pabomoer. YOenutbcsi B BSI3KOCTH CIIOHBI MPHU ICJIOYHOW PpEAKIUU U
CHW)KCHUU €€ B KUCJION CpelIE.

Mamepuanvt u o6opyooeanue. CiroHa KUBOTHBIX WM YEJIOBEKA, MPOOUPKU,
TUCTUIIMpOoBaHHas Boaa, 10%-i pacTBOp YKCYCHOM KHCIOTHI.

Iloozomoexka u nposedenue onvima. B TipoOUpPKy HamUTh 2 MJ CIIOHBI
’KUBOTHOTO WJIM 4YeJOBeKa, M00aBUTh K HeW 1 Mi Boawsl M mpwimTh 8—10 Kamenb
YKCYCHOM KHCIOTBL. BceTpsixayts mpoOupky. Habmiomats 3a oOpa3oBanueMm 0enoro
ocajaka Oenka, BCIUIBIBAIOUIETO BBEpX, U MylnHa. CHOBa 100aBuTh 20 Kameiab yKCyCHOM
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KUCIIOThI. HacTh 0ca/ika paCTBOPUTCS, OCTAHETCS MYLIMH, KOTOPBIA B YKCYCHOM KUCIIOTE
He pacTBopsieTcs. CiatoHa B TpoOUpKe TepseT CBOM CIIM3UCTBINA XapakTep, yMEHbIIAeTC s
ee BAI3KoCTh. COCTaBUTh MMPOTOKOJI ONBITA U CAENATh BHIBOJBI.

Konmponwsnwie eonpocwi
1. Yto Takoe MyIiH, €T0 3Ha4YC€HHE, METO/ €r0 OOHAPYKEHUS B CITIOHE.
2. KakoBbI cOCTaB ¥ CBOMCTBA CITIOHBI?
3. Ykaxkute (pepMEHTHI CIIFOHBI U UX JICHCTBHE.

Paoboma 2. Onpepnenenne NUIEBAPUTENbHOH PYHKIIUM CITHOHBI

B cntone conepxkarca ¢depmMeHTh amuiaza (Wiad NTHAIWH), pacUIeIUISronas
KpaxmaJi JI0 MajbTO3bl, U MajbTa3a, MEePEeBOAIIAs MAIbTO3Y B IJIt0K03y. Hanbomnbiiee
KOJIMUYECTBO (PEPMEHTOB COJEPIKUTCS B CIIFOHE CBUHBU U YEJIOBEKA.

Ilenv pabomwr. JloxkazaTe Hamuuue (EPMEHTOB B HCCIEIYEMOW CIIIOHE |
YCTaHOBUTH, KaKHU€ YCIOBUA (TeMIeparypa, cpeaa) 01aronpusTHbI )i IepeBapuBaHuUs
Kpaxmajia CIIFOHOM.

Mamepuanwer u o0béopyoosanue. llpobunsTpoBanHas ciiona, 1%-it BapeHbIit
kpaxman, 15%-it ceipoit kpaxmai, 10%-ii NaOH, 1%-it CuSO, 1%-it HCI, Bonsinas
6ans (T = 37-40 °C), 4 mpoGupKyu B IITATHBE, AEPKATETH [T MPOOGHPOK, BOCKOBO
KapaHjall, BOASHOW TEepMOMETp, MHIETKH, CTakaH, QuIbTpoBajibHas Oymara,
CIIUPTOBKA, COCY/]I C XOJOAHOM BOJIOM.

Iloozomoexa u nposedenue onvima. IlponymepoBats 4 nmpoOupku. B nepsrie 3
HamuTh 1o 2 mut 1%-ro BapeHoro kpaxmana, B 4 10 — 2 MJI CBIPOTO Kpaxmaina. 3aTeM B
1-10 u 4-10 mpobupku 100aBUTH MO 1 M CHIOHBL, BO 2-10 — 1 MJI TipeaBapHUTEIHHO
MIPOKUIISTYCHHON M OXJIaKJICHHOW CIIOHBI, a B 3-F0 — 1 MJI CIIFOHBI, MOJKUCICHHON 2
karusamu 1%-ii HCI.

Bce 4 mpobupku moctasuth B Bogsinyio 6amio (T = 37-40 °C nal0 mun, a 3atem
BBIHYTb U OXJIAJIUTh B BOJE.

[TpoBeputh conmepxkumoe mpodoupok npobdoit Tpommepa Ha caxap. [mns aToro B
KaxIyro npobupky m1o06asuth mo 1,5 ma 10%-it NaOH u mo karmisim MeTHOTO Kynopoca
10 TIOSABJIEHUSI HEWcYe3arolen MyTu. [Ipm HarpeBaHuM Haja CIUPTOBKOW JO KUIICHUSA
MOSIBJISIETCS KEJNTOE OKpallluBaHWe 3a cueT ruapata 3akucu Mmeau CuOH Ttawm, rae non
neicTBueM (EepMEHTOB CIIOHBI Kpaxmasl npeBpartwics B caxap. llpu panbHeiiniem
HarpeBaHUM MOSABIISIETCS KPACHOE OKpAIIMBAHHUE 3a CYET OOpa30BaHMS 3aKUCH MEIU
CU.Oz.

3anucaTh B TeTpaau, B Kakoil npoOupke mpoda Tpommepa mojoxkuTenpHas, a B
KaKO# — OTpULIaTeNbHasA, 0ObSICHUTH 3TO SIBJIEHUE U CHIENIATh BBIBOJ.

Paboma 3. OnpeneseHue aKTUBHOCTH (pepMEHTOB CJIHOHbI

CDepMCHTaTI/IBHaH AKTUBHOCTB CJIIOHBI 3aBUCUT OT BHAA W aAIlllICTHUTA )XMBOTHbIX,
OT COCTaBa KOpMa.



AKTHUBHOCTBH ()EPMEHTOB CITIOHBI OTPEEIIAETCS YUCIOM, TIOKa3bIBAIOIINM, KaKOe
KOJIMYECTBO MILIWIMTPOB 1%-r0 BapeHOro kpaxmaiga MOXET mepeBaputb 1 mi
HATYPAJIbHOU UCCIENYEMOU CIIFOHBI.

Ilenvy padomwr. YCTaHOBUTH WHIAMBUIYAJIbHBIE Pa3IUYMs IEepPEBAPUBAIOIICH
CWJIBI CJTIOHBI P ONTUMAIBHBIX YCIOBUSX TEMIIEPATYPhI U CPEbI.

Mamepuanvt u o60opyoosanue. 1%-1i CBEKENPUTOTOBJICHHBIH BapEeHBIM
kpaxman, pactBop Jlroroms, 10 mpoGupok, Bomsias Gams (T = 37-40 °C), cocyxn c
XOJIOJTHOW BOJIOM, BOCKOBOM KapaHAall, CTAKaHYMK C JUCTHIUIMPOBAHHOW BOJOW H
MyCTOW CTaKAHYMK, MUIIETKHU U IJ1a3Has NUIETKA, IITaTUB.

PactBop Jlroroms: 2 r iogucroro kaius u 1 r ionapactsopensl B 1000 mi BoIbI.

Iloozomoexa u nposedenue onvtma. Ilponymeponats 10 npobupok. B 1-10 u 2-
10 IPOOUPKU OTMEPUTH MUIETKOM MO 1 MJI HAaTypaJbHOI UCCIEAYEMOM CIIOHBI, 3aTEM B
npobupku co 2-it mo 10-t0 oTMepuTh mMUMeTKoW Mo 1 Ma AMCTUIUTMPOBAHHOW BOJBI.
Copepxumoe 2-i1 mpoOMPKH TIIATENBHO NEpeMemiaT U 1 M ero nepeHectu B 3-10
npooupky. To ke mpoaenath ¢ 3-i M KaXxJa0M mocienyrome npooupkoi, a uz 10-i
npoOupKH 1 MII COIEP>KUMOTO TIOCTIE TEPEMEIINBAHNSI BBUIUTh B IIYCTOM CTaKaHUUK.

B pesynbraTe KOHIEHTpanusi CIIOHBI B MpoOupkax OyJIeT MocieaoBaTelbHO
yMeHbImarbes (Tadm. 1)

Tabnuya 1

Howmep KoHIeHTpamys ciaroHsl B mpodupkax, %
poOUpPKH 1 2 3 4 5 6 7 8 9 10
Konnenrparmus | 1,0000 | 0,5000 | 0,2500 | 0,1250 | 0,0625 | 0,0310 | 0,0150 | 0,0070 0,0030 | 0,0015
cionsl, C

B kaxnyro mnpoOupky po6aButb no 5w 1%-ro BapeHoro kpaxmaina,
COZIEpP)KUMOE TPOOUPOK TIHIATENHFHO MEpPEMeIIaTh U MOCTAaBUTh MPOOUPKU B BOISHYIO
6anro Ha 10 Mun npu T = 37-40 °C. TTo ncTedeHnn BpeMEHH Bce MPOOHPKH BBIHYTH,
OXJIaJIUTh B COCYJZI€ C XOJOTHOW BOJOW M MPOBECTH PEAKIMI0 HAa Kpaxmall; B KaXIyIO
MPOOUPKY TIIA3HOU MUIIETKON T0OABUTH MO 2 Kariu pactBopa Jlroross.

AKTHUBHOCTh (DEpMEHTOB CIIIOHBI ONpPEAENTUTh MO TMOocieaHel (C HauMeHbIIeH
KOHIIEHTpalueil) mpodupke, B KOTOPOH €Ille HET XapaKTEpHOTo UIsl Kpaxmaljla CHHEro
okpamuBaHusi. Halimennyro mo Ttabmnwie pasBeneHusi KoHieHTpaiuio citoHbl (C) B
JTAaHHOW MPOOHPKE MOJCTaBUTh B (hopmMyITy:

rae X — akTUBHOCTH (DEPMEHTOB CITIOHBI,
5 — KosnuecTBO 1%-ro BapeHoro kpaxmana, MIL;
C — KOHLIEHTpaIUs CIIIOHBI.

Hampumep, cuHee oOKpamBaHWE IIOSBHJIOCH BIIEPBBIE B /- TIPOOHpKE,
CJIEIOBATEILHO W3 TaOJHMIIBI pPa3BEACHUS HANO B3ATh KOHIICHTPAIIUIO CIFOHBI 6-i
npobupku, pasuyto 0,03 %:

5
X= ——=166
0,03
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Taxum oOpazom, 1 Mi uccieayeMoit CiOHBI MOXKET nepeBapuTh 166 mi 1%-ro
BapeHOro Kpaxmaia.
3anucath NOJyYEHHbIE PE3YJIbTAThl ONbITA B TETPAAb U OOBICHUTH UX.

Konmponwvnwie éonpocut
1. Ot xakux (pakTOpOB 3aBUCHUT MEepeBapUBAIOIIas CHOCOOHOCTD CIIOHBI?
2. Kakue ¢hepMeHTBI HaxoasTCsl B COCTaBe CloHbI? B Kakol cpelie OHM aKTUBHBI?
3. KakoB cocTaB ciioHBI, KaKOBa POJIb JTU30IMMA, MYILIHHA?

Paboma 4. KeaynouHblii COK M €ro UCCiaeI0BaHHE

B cocTtaB KeilygOYHOTO COKa BXOJAT COJIsIHAs M OPraHUYECKHE KHUCIOTHI, a
Takke (EepPMEHTHI: TETCHH, KaTENCUH, (XMMO3WH) M >KelyJo4yHas Jumasa. [ 1aBHbIe
KJIETKH CIU3UCTON OOOJIOYKU KENyJKa BbIpaOaTHIBAIOT TEINCHH, KOTOPBIM B KHCIION
cpele pacluervisier Oelkd A0 anb0yMo3 M IENTOHOB, a OOKIIAJOYHBIE — COJISTHYIO
KHUCIIOTY. B KelnyZo4yHOM COKe KHCIOTa HaxOJUTCs B CBOOOJHOM U CBSI3aHHOM
coctosiHUH. BC€ 310 B cyMMe cocTaBiisieT OOLIYI0 KUCIOTHOCTb.

Ilenv pabomwr. O3HaKOMUTBCS C METOAAMH TOTYYEHHs KEITyAOYHOTO COKa,
OTIPEJICICHUS €r0 KUCIOTHOCTU U (DEpMEHTATUBHBIX CBOMCTB.

Mamepuaner u o060opyooeanue. Xenynodnelidi CcOk, HUHAMKATOPBL 0,5%-i1
COUPTOBOM pacTBOp AuMeTWiamuaoasobeHzona u  1%-ii  cnuproBodl  pacTtBOp
benondrarenna, XUMUYECKUE CTaKaHUYWKH, OropeTku mis tutpoBanus, 0,1 H pacTBOp
€IKOTO HaTpa, MEJKO Hape3aHHble Kycouku ¢uoOpuna, 0,5%-ii u 2%-ii pactBOp
nuTbeBor conbl, 10%-# pactBop enkoro Hatpa, 0,3%-i pacTBOp MEOHOTO KyIopoca,
MOJIOKO, BOJIsTHasi OaHs1, IITaTUBBI, TPOOUPKH, CIIMPTOBKH, CUHSIS TaKMyCOBasi Oymara.

Ilonyuenue cenyoounoco coxa. YNUCTBIA KEITYJOUHBIM COK MOJYyYarOT OT
’KUBOTHBIX C MOMOIIbIO MUILEBOAHOIO, a Yy JIOIIalel — HOCOMMILEBOAHOIO 30HAa. Jlis
ATOrO JIy4YIll€ HMCIOJB30BATh CIHOKOWHBIX JIOMIAJECH, BBIICPKAHHBIX OKOJO CYTOK Ha
rosiogHoil nquere. [locne BBeeHHs 30H1a yepe3 2—3 MHH, KOTr/a JIOIIa/lb YCIOKOUTCS, B
KOPMYUIIKY KJIaAyT KOpPM (3TO YCHJIMBAET MPOLECC CEKPETOBBIACIEHHUS). 3aTeM C
noMouiplo anmnapata KamMOBCKOro MHoJy4aroT JKeIyJOYHOE COJEpKHUMOE, (PUIbTPYIOT
€r0 Y UCIOJIB3YIOT Ha JIA0OPATOPHBIX 3aHATUSIX.

Onpeoenenue KuciomHocmu xHceayoouHo2o coka. KucmoTHOCTh CBsd3aHa C
HAIMYHUEM B COKE COJSIHOW KHCIOTHI, OPraHWYEeCKMX KHCIOT U Pa3IHYHBIX
KHCJIOTOPEArUPYIOIIUX COEAUHEHUN. Y KUBOTHBIX pH kemynounoro coka pasHa 0,7—
1,0, uyto cootrBerctByer 0,4-0,5%-My pacTBOpy COJISTHOM KHUCIOTBI, KOTOpas
HaxXOJIUTCA B JKEJIyJAKEe B CBOOOJAHOM U CBSI3AHHOM COCTOSIHUM. Y CBHHEM B COKeE
coaepxurcs 0,3-0,4 % cBobGoaHOM KucIOTHI, a y Jomaned — 0,15 % npu BeicOKOH y
HUX  o0mel KucinoTHocTd.  OmpenensoT  KUCIOTHOCTh — KayeCTBEHHBIM U
KOJIMYECTBEHHBIM METOIaMHU.

KadectBenHyto mnpoOy CTaBsT ¢ JTIOOBIM WHAMKATOPOM. Tak, CHHSS JIAKMYCOBast
OyMakKa, CMOYEHHAs B JKEIyJIOYHOM COKe, KpacHeeT. JTO 3HAYUT, YTO COK HMEET
KHCIIYIO PEAKLIHIO.



KonunuecTtBeHHoe ompeneneHue CBOOOAHOW W CBS3aHHON  KUCJIOTHOCTHU
POU3BOAST METOJOM THUTPOBAHUS B NPUCYTCTBUU HMHIUKATOpPOB. WHaukaropamu
ciyxat 0,5%-# cnupToBOM pacTBOp auMeTWiIaMuHOa300eH3o0sa U 1%-it cupToBoOi
pactBop enondranenna. Tutpyrot 0,1 H pacTBOpOM €IKOTO HATpa.

Iloozomoexka u npoeedenue onvima. B 1Ba cTakaHuMKa HAJIUTh 1O S5 MII
KEJIYJOUHOTO COKa U J1I00aBUTh B KaXAbIA MO 2 Kallju JUMETHIaMUHOA300€H30J1a U
1%-ii cnimptoBoit pacTBOp GeHondTanenHa. OAMH CTaKaHYUK — KOHTPOJBHBIN, C
JIpYTUM paboTaloT.

Jlist onpeneneHusi cBOOOAHOW COJITHOM KHUCJIOTHI TUTPOBATh JKEIYIOYHBIA COK
0,1 1. pactBopom NaOH 10 cBeT10-XenTOoro 1Bera.

JUis ompeneneHuss oOWIEH CONSHOM KHCIOTBI NPOJOJIKATH THUTPOBATH JI0
MOSIBIICHUS SIPKO->KEJITOTO I[BETA.

CBsI3aHHYIO COJISIHYIO KUCJIOTY ONPENEIUTh apU(PMETUUECKH.

OO111y10 KUCIOTHOCTD ONPEECIISIIOT TATPOBAHUEM JI0 BOCCTAHOBJICHUSI UCXOAHOM
OKpPAaCKH, OIMHAKOBOM ¢ KOHTPOJIbHOIA.

Ilpumep. 1lpyu TUTpOBaHUU S5 MII JKEITYJIOUHOTO COKa IOILIO: HAa CBOOOJHYIO
HCI — 1,8 mn NaOH, na obmyro HCI — 2,9, na csazannyro HCI — 1,1, Ha oOmuryro
KHCJIOTHOCTH — 3,1 M.

Jna nepecdera kucioTHocTH Ha 100 Mi1 JKEemyJIOYHOTO COKa CIeAyeT Bce
nosydeHHsie 1ubpsl YMHOKUTh Ha 20, B pe3ynbrare 4ero moiydum, uro B 100 mi
xemynounoro coka cBoboanoit HCI comepxutcs 36 mu, o6meit HCI — 58, cBsizannHON —
22, a o01mIas KUCIOTHOCTh cooTBeTCTBYeT 62 Mt HCI.

1 mn 0,1 m pactBopa HCL coaepxwut 0,00365 r HCI. M3Bectro, uto 1 M 0,1 H
pactBopa menoun HewtpanusyeT 1 mur 0,1 H pacrBopa HCI. Ymuoxus 0,00365 r Ha
yrcno MuumiuTpoB 0,1 H pactBopa NaOH, momenmero Ha HedTpanuzanuio 100 M

KEJTyT0YHOI'O COKa, Y3HAeM IIPOLIEHTHOE COJIEP/KaHNE COJSTHOW KHCIIOTHI B HEM:
0,00365 x 62 = 0,2 %.

HpOI/I3BeCTI/I CBOHU PACUCTHI, 3aIllMCaTh B TCTPAJAb U CACIATb BBIBO.

Onpedenenue hepmenmamueHnvlx ceoiicme HCEIYOO0UHO20  COKA
(nepesapusanue 6Oenkos). B nmabopaTOpHBIX YCIOBUSX IJIs ONpEACICHUS JCHCTBUS
MPOTEONUTHIECCKUX (PEPMEHTOB TOJB3YIOTCS MPOOUPOUYHBIM METOJAOM M METOJIOM C
MIPUMEHEHUEM TaJI0YEK.

Iloozomoexka u npoeedenue onvima. Hymepyror uerbipe npobupku. B 1-10
OepyT 2 Mi  KeIyJIo4HOro coka + @uOpuH, BO 2-10 — 2 MJ MPOKHUIITYEHHOTO
KEJTyJI0YHOTO coka + GuopuH, B 3-10 — 2 Mt 0,5%-r0 pacTBOpa COJISHOM KUCIOTHI +
¢ubpun, B 4-10 — 2 MJI KENyIOYHOTO COKa, HEUTpPaJIM30BAaHHOIO cOoJ0i + (QuOpuH.
[IpoGHPKN MOMEMIAKT B BOIsHYIO Oanro Ha 40-45 mun mpu temmeparype 3840 °C.
Pacmennenne Oenka HACTymaeT TOJBKO B TEPBOM MPOOMpPKE, BO BTOpOH (HepMeHT
pa3pyllieH KUITYEeHUEM, B TPEeThel (GUOPUH TONHKO HAOYXHET, B YETBEPTOM CO3/MAETCS
IeJIOYHAs Cpelia, B KOTOPOU (hepMEHT OKa3bIBaeTCSI HEUTPaIbHBIM. UTOOBI YCTAHOBUTD,
MPOU3OIUIO JIU pacuieryieHue OeIKoB 10 aabO0yMo3 U MENTOHOB, CTABAT OWYpPETOBYIO
npo0y. K comepxumomy kaxnoil mpobupku aobasmstor nmo 2 mu 10%-ro pactBopa
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€IKOTO HATpa U TMOJYYCHHBIM PacTBOpP B30aNThIBarOT.3ateM BHOCIT mo 3 karm 0,3%-
ro pacTBopa MEIHOro Kymnopoca. B mpoOupke, rie HACTynmuiio pacuUleIIeHHeE,
coliepKuMoe Oy/IeT UMETh PO30BBINA I[BET, a IJi€ HaXOAUTCA HENepeBapeHHbIH OENoK —
(hHUOJIETOBBIN.

Onpedenenue deiicmeus Xumo3una Ha moJjaoko. bepyt Tpu npodbupku, B 1-10
HaIUBAIOT 1 MJI )KEeJTyI0OYHOTO COKa, BO 2-10 — 1 MJI COKa ¢ MOCIENYIONUM KHUIISTYCHUEM
Ha crupToBke, B 3-t0 — 1 mu 0,5%-ro pactBopa cojabl. 3aTeM B KaXKIyl0 MPOOUPKY
BHOCSIT MO 5 MJI CBEKEr0 MOJIOKAa M CTaBSAT WUX B BOJAHYIO OaHIO MPHU TeMIepaType
37-38 °C ma 40-45 mun. ITocie 3TOro HaGMIOAAIOT, B KAKHX NMPOOHPKAX CBEPHYIOCH
MOJIOKO.

Konmponwsnwie eonpocoi
. Kakyto peakuuio umeer »KeiyJ0YHbIi COK U 4eM OHa 00ycClIoBJIeHa?
. Kak n3mensiercst 6esok noj AeicTBUEM COJITHOM KUCIIOTHI?
. Uto Takoe cBOOO/AHAsA, CBsI3aHHAS U 00ILAss KUCIOTHOCTD KEJIYyJA0YHOIO COKa?
. @a3pl )KEIyZOYHOIO COKOOTIEIICHHS U MEXaHNU3M CEKPELUU B KAKIYIO U3 HUX.
. Ilepeuncnure GpyHKIUY KETYyIKA.
. KakoB (hepMeHTHBII cOCTaB ey 104HOT0 CoKa?
. KakoBa (yHKIMS CONSHOM KUCIIOTHI B COCTaBE YKEyI0YHOTO COKa?
. KakoBa poib jxeny104HO# clu31, TOKPHIBAIOLIEH CIU3UCTYIO 000JI0UKY JKemyaKa?
. Kak nmporcxonut aktuBanus NencuHoreHa?

OO NO OIS, WN B

Paboma 5. Kesrub u ee poJib B Ipouecce NUIeBapeHust

Ilenv padomwr. I3yunTh NUILIEBAPUTEIIBHBIE CBONCTBA XKEITYU.
Mamepuanvt u ooopyoosanue. 1lltatus ¢ npodupkamu, papdopoBas Tapenka,
MaJIeHbKHE BOPOHKH, KEJIUb, )KUJAKUN PACTUTEIbHBIN XUp, (GUIBTPOBaAJIbHAS Oymara.

Iloozomoeka u nposedenue onvima.

1. Omynveuposanue scupog sicenuwvio.

Hanute B mpoOupKy HEMHOTO PACTUTEILHOTO Macia, J100aBUTh PaBHBIN 00BEM
KEITYM, 3aKpbiTh MPOOUPKY MajblleM M B30oiTaTh. B pesynbraTre B30anThIBaHUS
oOpa3yercsi Oeroe «MOJIOKO» — KUPOBas dMyJbcus. [locTaBuTh mpoOUpKy B MITATUB Ha
10-15 muH 1 yOeauThCs, YTO AMYJIbCHUS ABJISIETCSI CTOMKOM, TaK KaK I'PAaHUIIBI MEXITY
CJIOSIMU HE HAMEUaeTCs.

JIis KOHTpONIE TO K€ caMoe TMpOJeNaTh C PACTUTENBHBIM MAacioM TIpU
100aBJIEHUU K HEMY BOJBI.

2. Bausinue scenuu Ha gounbmpayuio sHcupa.

B HeOoubie BOPOHKH BJIOKUTH OyMaxHbie puibTpel. OquH GUIBTP CMOYUTH
KETUblo, Apyroi — Bojou. [locTaBUTh BOPOHKH B IPOOUPKH, HAXOASIIUECS B IITATUBE,
Y HaJUTh B KXYI0 HEMHOTO pacTUTEIbHOr0 Macia. Macio ObIcTpo mpoduibTpyeTcs
yepe3 (UiIbTp, CMOYEHHBIN KENYblo, U MOYTH HE MPOoiaeT uepe3 (PpuiabTp, CMOYCHHBIN
BOJIOMH.



3anucarhb X0 OIlbITa U CACIaTbh COOTBCTCTBYIOIIHNC BBIBO/IBI.

Koumponwvnsie éonpocut
1. KakoBbl MexaHU3MbI 00pa30BaHUs U BBIJICIICHUS JKEITUN?
2. Kakue BeniecTBa BXOIAT B COCTaB JKeTun?
3. MeTopl HcclieqoBaHuS KETUEOTACIICHHUS.

Paboma 6. Bnusinne nuuieBbIX (pAKTOPOB HAHEHPOTyMOPAJIbLHYIO CUCTEMY

[lenocTHOCTH BCero opranm3ma o0ecrneynBaeTcsi BEICOKOAU( HEepeHIIMPOBAHHON
CUCTEMOM HEUPOTyMOpPAIBHOM peryisanuu. JlaHHas cucTteMa CymecTBYET Ha JIBYX
YPOBHSIXOpPraHU3alMK: HEPBHOM U TYMOPAJIbHOM.

['ymopanbHast peakuus OCYLIECTBIISETCS IIyTeM IepeHoca OHUOJIOrMYecKU
aKTUBHBIX BEUIECTB (TOPMOHOB, MEAMATOPOB) KUJKUMHU CPEJlaMU OpTaHU3Ma.

["'opMOHBI 00pa3yroTcs B JKeje3ax BHYTPEHHEH ceKpeluu (MCTUHHbIE TOPMOHBI)
U B JPYruX TKaHAX (ructoropMonsl). K kene3am BHYTPEHHEW CEKpELUU OTHOCSITCS:
IIMTOBUAHAS, IMAPANIUTOBUAHbBIC, IOJDKEIYJOYHAs, TIOJOBBIE JKEIE3bl, THUMYC,
HAAMOYEUYHUKH, TUTIO(DU3.

HannodeuyHuky — mapHbIi SHAOKPUHHBIA opraH. Kaaplii U3 nmapsl BKIIOYAET B
ce0s1 IB€ CaMOCTOSTENIbHBIE SHIOKPUHHBIE KEJIE€3bl — KOPY U MO3TOBOU CIIOM.

Mo3roBo# Cia0M HAJAIIOYEYHUKOB BBIACISET B KPOBb AJPECHAIINH, SIBJISIOIIANCS
MPOU3BOAHBIM THPO3WHA. AJPEHAIMH BBI3BIBAET CY>KEHHE KPOBEHOCHBIX COCY/IOB
(KkpoMme coCyIOB Cep/lia U MbIIIL), TOBBIIIAET KPOBSHOE IABJICHHUE, TOPMO3UT (PYyHKIIUN
KEJITYJOUYHO-KUIIEYHOTO0 TpaKTa, YCKOpsAET cCBepThiBaHME KpoBU. [lpum okucieHun
aJipeHalIMH TepsieT OMOJOTUYECKYI0 aKTUBHOCTh. ACKOopOMHOBas kuciota (ButamuH C),
ABJISSICH  CUJIBHBIM ~ BOCCTAHOBUTEJEM, 3allMUIACT aJApPEHAJUH OT OKHUCJIEHUS U
BOCCTAHABIIMBAET COCAMHEHMsI, 00pa3yroluecs U3 HEro IMOJ BIUSHUEM OKHCIUTENEH.
JT10 cBOMCTBO BuTaMuHa C WITIOCTPUPYETCS B MOJEIBHOM OIBITE.

Ienv naobopamopnoit padomer. OrnpelieiCHUE POJIM BIUSHUS THIIEBBIX
(akTOpoB Ha HEHPOrYMOpPAJbHYIO CHUCTEMY Ha IpPUMEPE BIUSHUS aCKOPOMHOBOM
KHMCJIOTBI Ha HEHPOMEIUATOP aIPEHAJIHH.

[IpuHuun paboThl OCHOBaH Ha OKHUCIUTENIbHO-BOCCTAHOBUTEIBHOW peakuuu
aapeHanuHa. OKHUCICHHBIA aJIpeHAJIMH HMMEET pPO30BYI0 OKpPacKy, B YE€M MOKHO
yOenUThCs, UCTIONB3YS B KAUECTBE OKUCIIUTENS PacTBOp Hoa.

Mamepuanvt u oéopyoosanue. llltaTuB ¢ npoOupkamu, nunerka Ha 1 mi
(1 wt), xamenphuna (1 mr); aapenamuua 1:1000 (B ammynax), pactBop Homa B
monucrom kamuu, 0,002 v (pa3baBisitoT HemocpeAcTBeHHO mepen ombitoM w3 0,1 H
pacTBOpa), YKCYCHOKHCIIBIM HAaTpud, HaCBIEHHBIM pacTBOp, 9%-i1 pacTBOp
aCKOpOMHOBOM KHCJIOTHI.

Iloozomoexa u npogedenue onvima. B 18e MpoOUPKU HATMBAIOT 10 3—4 KaruH
anpeHanuHa. B 1-10 u3 HUX npwimBalT 1-2 Kamiaum yKCYCHOKHCIIOTO HaTpusi U IO
KaluIAM ~ pacTBOp Hoxa (M3 NUIETKH) [0 TOSBICHUS PO30BOM  OKPACKH,
CBUCTENbCTBYIOIIEH 00 OKHCIEHHWH aJapeHanuHa. Bo 2-10 mpoOupky A00aBisioT
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2 Kary acKOpOMHOBOM KHCIIOTHI, 3aTeéM |—2 Karuii yKCYCHOKHCIIOTO HAaTPUs U CTOJIBKO
pacTBopa iofa, CKOJIBKO OBLIO M3PACXOJOBAHO HA OKHUCIEHHE aJpeHaluHa B MEPBOM
npooupke. OTMEUAIOT, MOSBUIIACH JIM PO30Basi OKPacKa.

BoccranoBurenbHoe  JeiicTBUE  aCKOPOMHOBOM — KUCIOTBI HA  MPOIYKTHI
OKHCIICHHS aJpeHaIMHA OIpPENeNIIOT CIECIyIOIUM 00pa3oM: B MEPBYIO IPOOUPKY
A00aBIISAIOT MO KaIuIIM PacTBOP acKOPOWHOBOM KHCIIOTHI J0 MCUE3HOBEHHS PO30BOIi
OKpacCKH.

Konmponwvnwvie éonpocui
1. BausiHue HemocTaTka UM M30BbITKa MakpoHYTpHeHTOB Ha ¢ynkiuio [ITHC.
2. YyacTue ene3 BHYTPEHHEH CEeKpelMy B MpoLecce PEryssiiuy oOMeHa BELEeCTB.
3. 3HaueHue yCIOBHBIX MUIIEBBIX PEQIICKCOB AJIsi OpraHM3Ma YeJI0BEKa.
4. Ponmp BUTaMHHOB M MHHEPAJIBHBIX BEIIECTB B IIpolLiEcC€ HEHPOryMOpanbHOU
peryssiuuy OpraHusma.
5. KakoBa posp HeliporymMopanbHON CUCTEMBI B I€ATEIbHOCTU OPIaHOB MUIIEBAPEHUS?

Paooma 7. Bniusinue nuimeBbIX (akTOpoB HA PYHKIUIO NUILEBAPUTETbHOM
CHCTEMBbI

[IumeBapeHne — CIOXKHBIA (DU3UMOJIOTHUECKM U OMOXMMHYECKHI mpoLecc.
[lnma B NUIIEBApUTENBHOM TpakTe€ MOABEpraeTcs (QPU3NYECKUM U XUMUYECKUM
M3MEHEHHSIM. B pe3ynbTaTe 4ero: KOMIIOHEHTBI TUIIU COXPAHAIOT CBOIO IUIACTUYECKYIO
Y SHEPIreTHUYECKYI0 IEHHOCTh; MPUOOPETAIOT CBOMCTBA, OJarogapsi KOTOPbIM OHU MOTYT
OBbITb YCBOEHBl OPraHM3MOM M BKJIIOUYEHBI B €ro HOPMAaJIbHbI OOMEH BEIlECTB;
YTPauyMBarOT BUJOBYIO CIEU(UYHOCTD.

OU3MOJOTNYECKUE U3MEHEHUS MUILU COCTOST B €€ pa3MesbueHuHu, HaO0yXaHuu,
PacTBOPEHHMH; XUMUYECKHE — B TIOCIIEOBATENBHON JErpajalliy MUTATEIIbHBIX BEIIECTB
BPE3yJIbTATE NEUCTBUS HA HUX KOMIIOHEHTOB MUIIEBAPUTENBHBIX COKOB, BBIACIISIEMBIX B
IIOJIOCTh IMUIIEBAPUTEIIBHOIO TpakTa €ro eine3amMu. BakHelmas pojap B 3TOM
NPUHAJIKUT TUIPOIUTHUECKUM (DepMEHTaM CEKpPEeTOB MHILEBAPUTEIBHBIX JKele3 U
HWCYEPUYECHHON KAEMKH TOHKOW KHIIIKH.

VYKa3zaHHble MPOLECCHl MAYT B  ONPENEIIEHHOW  IIOCIEN0BATEIbHOCTH,
HAacJlanBasiChb 10 OTJAEJNAaM MHILIEBAPUTEIBHOTO Tpakra. [IpoaBHkeHME MHUINEBOTO
KOMOYKa 00€eCrieYrBaEeTCsl MOTOPHBIM alMapaToM MUIIEBAPUTEIBHOTO TPaKTa, KOTOPHIN
pacrpenenser IUIIEBAPEHUE BO BPEMEHM W MPOCTPAHCTBE W BIHSIET Ha €ro
MHTEHCUBHOCTh. B pe3ynbrare nenonumepusalui MUTATENbHBIX BELIECTB 00pa3yroTCs
MPOJYKThI, B OCHOBHOM MOHOMEpHI, KOTOpPbIE BCACHIBAIOTCS U3 KUIIEUYHHUKA B KPOBb U
muM@y, TPAHCTIOPTUPYIOTCSA K TKAHSIM OpPraHW3Ma M BKJIIOYAIOTCA B €ro METa0OJU3M.
Boja, MuUHEpanbHBIE COJIM M HEKOTOPbIE OPTraHWYECKWE KOMIIOHEHTHI MUIIU (B TOM
YKCJIE BATAMUHBI) BCACBIBAOTCS B KPOBb HEM3MEHHBIMH.

[MumeBapuTenbHasl cUCTEMa OCYUIECTBIICT HadajdbHBIA 3Tall 0OMEHa BEIIECTB
ME3Kly BHEIIHEW U BHYTPEHHEN CpelaMH OpraHu3Ma.

Ilenv nabopamopnoit pabomset. O3HAKOMUTHCS ¢ PaOOTON MUIIEBAPUTEITHHOM
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CUCTEMBI 10 CTENeHH MepeBapUBAHUS AUYHOTO Oelika MpU HOPMAJIbHOM U MOHMKEHHOM
KHUCIIOTHOCTHU KEITYJJOYHOT'O COKa B MOJIEIbHON CHUCTEME.

[Tpuniun padoThl OCHOBaH Ha OOHAPYKEHUHM YaCTUYHO PACHICIUICHHOTO OeNka B
KEITYJJOUHOM COKE I[BETHON OMYypeTOBOM peakiel Ha MEeNTUIHOMN CBs3U OesKa.

Mamepuanwvt u 060pyoosanue. TepMmocTat, ITATUB CIIPOOUPKAMHU, TUIIETKUA HA
5mn (2mr.) u Ha 2wma (1 mr.), kanenpuuna (1 mr.), 10%-ii pacTBOp rHUApOKCHIA
Hatpus, 0,1%-# pacTBOp Meu CEPHOKUCIION.

Iloozomoexka u npoeedenue onvima. B 1Be NpoOMPKH MNOMEMIAIOT IO
HEOOJIBIIOMY KYCOYKY CBEpHYBIIErocs suyHoro oOenka. B 1-0 mpoOupky HanuBaroT
5 MJI KENyJI0YHOTO COKa C HOPMAaJIbHOM KHCIOTHOCTBIO, BO 2-F0 — CTOJIBKO € COKa C
TOHIKEHHON KHCIOTHOCTBI0. O6e mpobupKky MHKY6upyroT B TepMoctate mpu 37 °C B
teyeHue 45 muH. [lo OKOHYaHMM WHKyOauuMu MpoObl BBIHUMAKOT U M3 KaXIAOU
OCTOPO’XKHO CIUBAIOT >KUJIKOCTh B ApPyrue MpOOMPKH Tak, YTOOBI B HHUX HE TOMAJH
KyCOYKH Oejika. 3aTeM J00aBIsitoT B HUX 1o 2 mu ruapokcuaa Hatpust (NaOH) u mo 1-
2 Karid cepHOKUcIon menu (OuyperoBasi peakiusi). OTMeyaroT, B KakoW HpoOupke
NOSIBUJIACH PO30BO-(hMOJIETOBAsI OKPACKa U KAKOBA €€ MHTEHCUBHOCTb.

Konmponwvnwie éonpocut
1. Posib nuieBapuTeIbHOM CUCTEMBI JJIS )KU3HENECITEIbHOCTH OpraHu3Ma.
2. CTpoeHUE NMUIIEBAPUTETHEHON CUCTEMBI.
3. Ou3nUeckue W XUMHUYECKHE HW3MCHCHHS OCIKOB TMHIMM B KAKIOM W3 OTACIOB
MUILEBAPUTEIHHOTO TPaAKTAa.
4. OcoOEHHOCTH CTPOCHUS U (PYHKIIUH JKeITyaKa.
5. PoJib CONSIHOM KHUCIIOTHI B KETY/JIKE.

Paboma 8. Biusinue nuieBbIX BOJOKOH HA NMPOLECCHI MUIIEBAPEHUS

Iluwesvie 6o10KHA — BTO XWMHUYECKHE COCIUHEHUS, BXONAIIME B COCTaB
pacTUTEIbHBIX MUILIEBBIX IPOIYKTOB " HECTIOCOOHBIE pacIIerIATbCA
IPOTEOJUTHYECKUMHU  ()epMEHTaMU  IUILEBAPUTEILHOTO TpakTa uyenoBeka. Ilo
XUMHUYECKON TMpPHUPOAE OHU MPEACTABISAIOT COOOM TMOJMcaxapuibl: LEJUI0J03a,
TEMULEIUII0NI03a, TEKTUHOBBIE BELIECTBA, & TAKXKE JIMTHUH M CBSA3aHHBIE C HUMU
OeJIKOBBIE BEIIECTBA, (DOPMUPYIOIIKE KIIETOYHbIE CTEHKH PACTEHUH.

Henoctatok muUIIEeBbIX BOJIOKOH B MHIE MNPUBOJUT K  CHUXKEHHUIO
COMPOTHUBIISIEMOCTH YEJIOBEYECKOI0 OpraHrM3Ma BO3JEHCTBUIO OKpPYXKAIOLIEH Cpebl.
CymiecTByeT npsiMasi 3aBUCUMOCTb MEXKIy HEJOCTATKOM IMUIIEBBIX BOJIOKOH B palliOHE
Y pa3BUTHEM psija 3a00JI€BaHUN, TaKUX KaK OKUpEHUE, 3a00J7€BaHUs TOJICTOM KUIIKU
(3amopbl, UMBEPTUKYJE3, pakK), cCaxapHbldi JIuabeT, aTepoCKIEpO3, HIIeMUYeCcKas
0oJIe3Hb cepala u ap.

Metunuennonody (ML) Bce mupe HCHONB3YIOT B JUETHUYECKUX PallMOHAX B
KauyecTBE 3aMEHUTENsI YCBOSEMBIX YIJIEBOAOB, HE OOJaJaloIIUX HSHEPreTHUECKON
[EHHOCThI0. JTO OalacTHOE BEIIECTBO YBEIMYMBACT OOBEM MHINU (IIOTIIOLIAsS
00JIbIIOE KOJMYECTBO BObI), CIIOCOOCTBYET pA3BUTHUIO OUIYIICHHUS HACBIIIEHUS,
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CTUMYJIUPYET JBUraTEIbHYI0 aKTUBHOCTh CTEHOK IMUIIEBAPUTEIHHOIO KaHAJIA.
YcranoBieHo, yro MI] MokeT BIMAT, Ha HMHTEHCUBHOCTb TMEepeBapUBAHUS
MUIIEBBIX BEIIECTB, B TOM YKCII€ HAa TUIPOJIU3 Kpaxmalia o-aMuia3oi, couepxkalieics B
COKE TOJIKETyT0YHOM xene3bl. ML BbI3bIBa€T TOpMOKEHUE aMujIoin3a. IToT 3hdexT
MOXXET HMEThb 3HAau€HUE MJId 3aMeIJICHUs TOCTYIUICHUS W3 KHIIEYHUKA B KPOBH
POJYKTa TUAPOIU3a Kpaxmayia — IJIIOKO3bl M, CIEAO0BATENbHO, JUIS MPEAyNpPexKACHUS
TUNEPTIMKEMUH, & TaKKe 00pa30BaHUs KUPOB, TAK KaK HE MPOUCXOJUT MOOMIHM3AIUS
WHCYJIMHA, YYaCTBYIOIIETO B 3TOM Mpotecce. [loaTomy morpednaenue 0110 1 HAITUTKOB,
coaepxammx ML, mone3Ho i 60IbHBIX caxapHbIM AHA0ETOM, a TAKKe OKHPEHUEM.

Onpenenenune BiusiHUs MI[ Ha mnepeBapuBaHME Kpaxmalga aMHIA30i
MO/KEITYIOYHOM ~ JKeJe3bl MPOU3BOJUTCA IIyTEM COIMOCTABIEHUS CKOPOCTH €ro
TUAPOJIM3a B KOHTPOJIBHBIX MPO0aX U B OMBITHBIX. DTO BBIABIAETCS MO HMCUYE3HOBEHUIO
CUHEU OKPACKHU C HOJOM.

Ileny nabopamopnoii padomet. ViccnenoBanue BIUSHUS METWILEIUIIOIO03bl HA
CKOpPOCTb IepeBapUBaHUs Kpaxmania.

[Ipynuun paboTel OCHOBaH Ha CHOCOOHOCTH Kpaxmaja JaBaTb CHHEE
okpammBaHue ¢ Homom. [lpm mnepeBapuBaHMM Kpaxmayia 00pa3yroTcs JEKCTPUHBI
KpacHO-Oyporo 1BeTa.

Mamepuanvt u o06opyoosanue. llltatuB ¢ npoOUpPKaAMU OJMHAKOBOIO
JMamMeTpa ¢ KOPKOBBIMH MPOOKaMu, MUIETKU rpajayupoBaHHbie: Ha 1 mi (1 mr.), Ha 5—
10 mu (3 mrt.), kanenpHuna (1 mr.), 1,5%-i pacTBOp METHIIIEILTION03bI BHICOKOBSI3KOM,
1%-# pactBOp Kpaxmana, 1%-ii pactBop mankpeatmHa B 0,1 m NaHCOj; 0,002 m
pacTBOp Hoaa (rOTOBUTCS IMEpe]] ONbITOM MmyTeM pa3zbaBieHus Bogoiu 0,1 H pacTBopa B
50 pa3); 10%-ii pacTBOp COJSTHOW KHUCIIOTHI.

Iloozomoeka u nposedenue onvtma. B Tpu npodupku (Ne 1, 2, 3) HanMBarOT 1O
1 M kpaxmana, 3ateM B 1-10 1 2-10 mpoOupKu A00aBIAOT 1O 1 M1 BOIbI, B 3-10 — 1 M1
MI] (ombiTHas mpoOa). B kaxayro mpoOUMpKYy MPUIMBAIOT TOYHO MO 2 KallJld CHJIBHO
pa30aBIEHHOTO pacTBOpa Hojda (He mpekpainas JerdcTBre amuiiasbl). B n1Be nmpobupkw,
2-10 u 3-10 (ombITHYI0), mpwimBatoT 1o 0,2 Mi pacTBOopa NaHKpeaTHWHA, HAYMHAS C
onbITHOM (3-5 poOupka) mpoOkl. Bee mpoOupku 3aKphIBAIOT MPOOKAMU M OCTABJISIOT
Mpy KOMHAaTHOM TeMriepaType. HaOmoqaroT 3a CKOpOCThI0O M3MEHEHUSI CHHEN OKPacKH B
npobdupkax Ne2 u Ne 3 ¢ MaHKpEaTMHOM, YTO CBHUECTENBCTBYET O pacClICIICHUU
kpaxmadna (mpobupka Ne 1 6e3 maHKpeaTHHA CITY>KHT KOHTPOJIEM).

MO>XHO U3MEPUTH Pa3HUIly B CKOPOCTH U3MEHEHHsI OKpacku B mpoOupkax Ne 1
(koHTpOABb) U No 2 KOJIMYECTBEHHO, OTMETUB MO CEKYHJIOMEpPY, KOrja 3TO HaumOoJjee
YETKO MpOsSBUTCA B Mpodupke No 2 (myTem corocTaBlIeHHs ¢ BETOM Mpooupku No 1,
KyJla TaHKPEaTUH He 100aBJIsuIN ).

3areM npuiauBaroT B mpoOupKy Ne 2 HeCKOJIbKO Kamenb (2—3 Kamii) COJSHON
KHUCJIOTBI JIJISl TIPEKpallleHus NeUcTBUs (hepMEHTau ONPEAeIIsIoT, 3a KAKOW MPOMEKYTOK
BPEMEHU OKpacka ¢ MOJ0M B OMBITHOW MpoOupke Ne 3 HOCTUTHET TOW, KAKYIO HMEET
pacTtBop B mpobdupke Ne 2, Ky/1a Obl1a IPUITUTA KUCTOTA.

Ilpumeuanue. Ecnn naHKkpeaTMH OY€Hb AaKTUBEH M IOCIE €ro JOOaBICHHUS
CHHSISI OKpacKa ¢ HOJIOM cpa3y MCYe3aeT, 3apaHee MoAOuparoT pa3daBieHne HCTOYHHUKA
dbepmenTa, 4ToObI YETKOE MU3MEHEHHE 1[BeTa B mpode 6e3 MII mpoucxoauno B TedeHue
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1,0-1,5 muH.

PactBopa mermnnemmonos3sl: 1,51 MI 3anuBaror 50 Mi kumsiiedt BoAbl U
OCTaBJISIIOT HAa HECKOJIBKO MMHYT JjIsi HaOyXaHus, BpeMsl OT BPEMEHHU ITOMEIInBasl.
3ateM n06aBisar0T 50 M1 JIeASHON BOJIBI, XOPOIIO IEPEMEIIMBAIOT W IOMEIIAIOT B
XOJIOAUIBHUK Tipu 0—4 oC.

Konmponwvnwvie éonpocoi
1. Ctpoenue u GyHKIIUU TOJCTOTO OT/ENa KAIIICYHHUKA YEIOBEKa.
2. Xumudeckasi Mpupoa MUIIEBBIX BOJOKOH.
3. Ponb muIieBbIX BOJOKOH B MPOIIECCaX MUILEBAPCHHUS.
4. VICTOYHUKH ULLIEBOTO ChIPhsi, 00raToro NUIIEBEIMU BOJIOKHAMH.
5. [IumeBble MOTOKH, (OPMHpPYEMBIE 32 CYET HCIOJIb30BAHUS MUILEBBIX BOJIOKOH
MUKPO(DIOPOH KAIIEYHUKA.

PA3JEJI II. OBMEH BEIIECTB U DHEPTUN

Opranusm MnpecTaBiIsieT coO00M CaMOPETYIUPYIONIYIOCS CHCTEMY, B KOTOPO
MOCTOSIHHO TOJIJICPKUBACTCS TUHAMHUYECKOE PAaBHOBECHE MEXIY MOCTYNAIOIIECH H3BHE
U BBIICISIEMOM BO BHEIIHIOW cpeay dSHeprue. OOMEH BeIeCTB W JHEPrHHu
CKJIQJIbIBACTCS U3 JIBYX TECHO CBSI3aHHBIX MEXJY COOOM MPOIECCOB — aCCUMUJISIIIUUA U
TACCUMUJISIINH.

Accumunayusn (anabonusm) — MpoIecC YCBOCHUS OPraHU3MOM IHMTATEIbHBIX
BEIIIECTB, MOCTYMAIOIIUX U3 BHEITHEN CpPE/IbI.

Juccumunayun (kamaodoauszm) — NPoOLECC pacraga CIOKHBIX OPraHUYECKHUX
BEIIIECTB, COMPOBOXKAAIOIIUNICSI OCBOOOXKICHUEM OOJIBIIIOTO KOJWYECTBA YHEPTHH, T. €.
MEePEeX0JI0M MOTCHIIUAIBHON SHEPTUU XUMUYECKUX CBSI3€M B KWUHETUUECKYIO.

Htorom mpeBpaiieHus SHEPTHM B OpraHU3ME SBISETCS OOpa3oBaHHE TeIla,
OTJaBa€MOI'0 TEJIOM BO BHEIIHIOIO cpedy. KoanuecTBO mpoAylUpyeMOi OpraHu3MOM
SHEPIUH MOATOMY MOKHO OTIPEACIIUTh METOJOM MPSMON HIIH HENPSIMOW KaJOPUMETPHH
1 BBIPA3UTh B €IMHMIIAX M3MEPEHUS TeIlla — KAIOPHUAX WM HKoyisax: 1 kkan = 4,1876

kJIx, 1 Ix =0,2388 kai.

Paooma 1. llpsaimas kanopuMeTpusi (BUPTyaabHasi pu3no/10rus)
IIpamaa kanopumempus — HEIOCPEACTBEHHOE W3MEPEHUE BBIACISIEMOIO

OpPraHu3MOM TeIjla C IIOMOIIBI0 CIHEIHATbHBIX KaJOPUMETPUUECKUX KaMep C
TEPMOU30JIMPOBAHHBIMU CTEHKaMU (puc. 1).
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Puc. 1. KuakocTHo KanopuMeTp ¢ U30TepPMUYECKON 000104KOit: 1 —
KaJIOPUMETPUUECKHM cOCyT; 2 — KaJopuMeTpuieckas 6omoa; 3 u 9 — TepMoMeTpsl
KaJIopuMeTpa U 000JI0YKH COOTBETCTBEHHO; 4 U 7 — HarpeBaTeNld KaJIOpUMETpa U
000JI0YKH COOTBETCTBEHHO; 5 — MEIIAJIKH C MPUBOJIOM; 6 — H30TepMHUUecKasi 000JI0UKa,
3aIl0JTHEHHAS BOJIOM; 8 — 3MEEBHUK JUIST OXJIAXKICHUSI 0007109KH; 10 — KOHTAKTHBIN
TEPMOMETP ISl PETYIUPOBKU TeMIIEpaTypbl 000JI0UKH

Temno, BeIACISIEMOE TOIOMBITHEIMU KUBOTHBIMH, HArpeBaeT BOIY B CHCTEME
TpyOOK, MPOXOASIINUX BHYTpH Kamepsl. [1o pasHuiie TemmepaTyp BOIBI, ITOJTaBAEMOUN B
KaMepy M BBITEKAIOIICH W3 Hee, MOKHO ONPEICTUTh KOJIMYECTBO TEILIa, BHIICICHHOTO
KUBOTHBIMHM 32 CIMHHITY BPEMECHHU.

B Hacrosimiee Bpemst I MU3MEpPEHHS TeEIUIa, MPOAYHHUPYEMOTO MEITKUMHU
’KMBOTHBIMH, IPUMEHSACTCS KAIOPUMETP JIPYyroro Tuma (puc. 2).

OH mpencraBmsieT CcOOOM  TOHKOCTEHHBIM — ITApoOOpasHBId  cocyd M3
TEIJIONMPOBOAHOTO MaTepuaiia, OKJIEEHHBIM 10 BCEW IMOBEPXHOCTU YEpPEe3 paBHbBIC
MPOMEXKYTKA TEpMOMapaMH U TIOMEIICHHBI B €MKOCTh OOJIBIIOTO OOBeMa C
TEPMOU30JIMPOBAHHBIMU CTEHKAMU JUTSI TIPEIYIPEKICHUS TOTEPh TEIJIa BO BHEIIHIOIO
cpeny. Temto, BBIACIIEMOE J>KUBOTHBIMH, HArpeBacT CTCHKHM COCyJa BMECTE C
MPUKPEIUICHHBIMA K HUM TepMoOTNapamMu. IJICKTPUICCKUN TOK, BOSHUKAIOIINHA B KaXI0H
TepMomape TOoJ JCHCTBHEM TEIUIa, MOXKHO 3aperucTpupoBath. [lo oOmieli BenmunHe
TOKa, TIOJYYCHHOH OT BCEX TEpPMOIMap, MOXXHO CYAWTh O KOJIMYECTBE TEIUIA,
MPOTYITUPYEMOTO KUBOTHBIMH 32 OTIPECIICHHBIN TPOMEKYTOK BPEMEHHU.
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Puc. 2. Ctpoenne 1mapooOpa3Horo kamopumerpa: | — TeIIONpOBOIAHBIN
MaTepHal;, 2 — TePMOU30JIMPOBAHHASACTEHKA; 3 — TEPMOMETP

TOYHOCTh KaJOPUMETPUUYECKUX H3MEPEHUM BEIIMKA, OJHAKO METOJ NPSAMOU
KQJIOPUMETPUU CJIOKEH, TPYJOEMOK, TpeOyeT Haluuus CHeNHaJIbHON TIpoMaaHOU
amnmaparypsl, MOATOMY Ha MPAKTUKE YAOOHEE pacCUUTHIBATh TEIUIONPOAYKIUIO H
pacxoJ DSHEPrUM Ha OCHOBAHMM U3Y4Y€HUsI Ta3000MeHa, T.e€. MyTeM HenpsaMon
KaJOPUMETPHUH.

Konmponwvuwie éonpocel
1. ITonsitue 06 oOMEHe BEIIECTB.
2. UTo Takoe aCCHMUJISIIUS U TUCCUMUIISITIHS?
3. Uto Takoe OCHOBHOM M IPOMEKYTOUYHBI 0OMEH?
4. Kakue MeTopl UCTIOIB3YIOTCS JIJIS U3yUSHUS DHEPTCTHUSCKUX 3aTpaT B OpraHu3Me?
5. Uro Takoe npsMas KaJIOpUMETPHsI?

Paboma 2. I'a3000MeH KaK NMOKa3aTeb JHEPreTUKH OPraHu3mMa
(Henpsimasi KaJIOpUMeTpPHst)

HcTouHMKOM SHEpPrHHM B OpraHU3ME CIY’KaT OKHUCIHUTEIIbHBIE TPOIECCHI, MPH
KOTOPBIX TOTPEOJIIEeTCS KHUCIOPOJ W 00pasyercs YIIEKHCIbIH Ta3. B cBs3m ¢ ATHM
BO3MOXKHO  ONpEJACICHWE DHEPreTHYECKUX 3aTpaT OpraHu3Ma Ha OCHOBaHUU
WCCJICIOBaHMsI Ta3000MeHa, T.€. MO0 KOJHMYECTBY TIOTJIOMIEHHOTO KHCIOpoaa |
BBIJICJICHHOTO YTIIEKHUCIIOTO Ta3a. ITOT COCco0 Ha3BaH HEMPSAMON KaIOPUMETPHUCH.

Jlist pacdyera KOJIMYECTBA TEIJIA, BBIIEISEMOTO OpPraHU3MOM B EIUHUILY
BPEMEHHU, METOJIOM HEMPSIMOI KaJOpUMETPUH HEOOXOIUMO OMPECIHUTh JIbIXaTeIbHbBIN
U KaJIOpUIeCKUi K0d(PDUITUEHTHI.

Hvixamenvuwiti  ko3puyuenm — 3TO OTHOIIEHHWE O0OBEMa BbIIEICHHOTO
VTIEKHUCIIOro raza K o0bemMy MOTPEOJICHHOTO KUCJIOpOJAa 3a OAHY M TY K€ €IUHHUILY
BpPEMEHH.

Kanopuueckum kosghgpuyuenmom (PKBUBAJECHTOM) HA3BIBACTCS KOJUYECTBO
TeIlIa, BBIICICHHOES OPTAaHU3MOM TIPH MOTPeOIeHNH | JT KUCIOPO/1a UiTH BBIIBIXaHUH | 1
YTJIEKUCIIOTO Ta3a.

Ilenv pabomepr. O3HAKOMHTBCS C TNPUHIMIIOM pacyeTa IoOKa3aTenen
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ra30’HEPreTHIECKOT0 OOMEHa Y JKMBOTHBIX MO KOJUYECTBY MOTPEOICHHOTO KHCIOPOa
Y BBIJICJIEHHOTO YTJIEKUCIIOrO Tra3a.

Mamepuanst u 0oopyoosanue. VicnbiTyeMO€ )KMBOTHOE, AbIXaTEJIbHbIE MACKH,
ra3oBblid CUETUUK, MeIIOK Jlyriaca, anmapat XoiaaeHa.

Iloozomoexka u nposedenue onvima. B npakThKe IpU U3yYEHUU Ta3000MeHa
UCIIOJIb3YIOT MacouHbli Meroa. [ns cOopa BbIABIXaEMOrO BO3JyXa Ha TOJIOBY
KMBOTHOT'O HAJIEBAIOT PECIMUPALMUOHHYIO MACKY W IUIOTHO MPUKUMAIOT €€ K MOpPAE C
MTOMOIIBIO PE3MHOBOTO KOJIbIIAa. Macky udepe3 roppupoBaHHYIO TPYOKY COCAHHSIOT C
ra3oBbIMM YacaMH W COOMpPAIOT BBIIBIXaE€MbIN BO3AyX B Memiok Jlyriaca B TeueHHe
5 muH. OnpenensioT TeMIepaTypy BO3ayXa U 0apoMETpUYECKOe HaBICHHE BO BPEMS
npoBefeHusl  ombiTa.  [logcUMTHIBasE ~ KOJAMYECTBO  JBIXATENbHBIX  JIBUXKECHHUI,
YCTaHaBJIMBAIOT O0BEM BO3/lyXa, BBIIBIXAaEMOTO 3a | MUH. AHAIU3UPYIOT HE TOJBKO
COCTaB BBIJIOXHYTOIO BO3/lyXa, HO M BO3JyXa IMOMEIICHUS B ammapare XOJJeHa, U
CPaBHUBAIOT HX.

Jliist aToro npoOy Bo3/yXa ONpeAesICeHHOro o0bema u3 Memka Jlyriaca uinu u3
MOMEIICHUS MPOIMYCKAIOT yepe3 Xxumudeckuid nornotutesnb CO, (00braHO 310 30%-i
pactBop KOH) B repmeTndecku 3aMKHYTOM COCY/JIE, COEIMHEHHOM ¢ MaHoMeTpoM. [1o
pa3Huile 00BEMOB JI0 U TIOCIIE MPOIYCKaHUs paccuuThiBatoT koaudecTBo CO;, B mpobe
Bo3/yxa. TouHO Tak ke onpenessitoT koiuuectBo O, B mpole BO3yxa, UCIOIb3Ys B
Ka4eCTBE €ro MOTJIOTUTEIISI MUPOTalIoI.

CootHocss 00BEMBI BbIIOXHYTOTO CO, U moriomeHHoro O, BBIYUCIAIOT
apIxaTenbHbld ko3¢ duuuent. Eciu B mnporecce oOMeHa BEIIECTB B OPraHU3MeE
OKHUCJIIOTCA TOJBKO YIJIEBOABI, TO JbIXaTelbHBIM KOd(hduiment Oyaer paseH 1. DTo
MOYHO TPOWLTIOCTPUPOBATH CJICAYIONIEH (POpMYIIOi:

C6H12 06 + 602 - 6C02 + 602

CrnenmoBarenbHo, 1Ig oOpa3oBaHus oxHOM MoJekyiasl CO, npu oOMeHe
yrieBosoB Tpedyercst ogHa mojekyna O,. Tak kak, mo 3akony ABoraapo — XKepapa,
paBHbIE KOJIMYECTBA MOJIEKYJ MPU OJAMHAKOBON TeMIEpaType W JaBJICHWU 3aHUMAIOT
paBHbIE OOBEMBI, TO JBIXATEIbHBIA KOIPPUIIMEHT MPU OKUCICHUU YTIEBOJOB OyIeT
paBeH 1:

Co, 6
0, 6
Jist sxupoB on Oynet coctaBisaTh 0,7 (Cs;Hy1006 + 81,50, = 57CO, + 55H,0):
CO, 57
= = 0,7
0, 81,5

JUist  OKuCHeHWsT OJHOW MOJEKylbl J>Khpa Heooxoaumo 81,5 MoseKybl
KUCJIOPOJIa, @ Ha OKHCJIEHHE OJHOM TIpaMM-MOJIEKYJbl KUpa HyxkHO 81,5 X 224 n
KHCIIOpoJa, T. €. 1825,6 1 Oy, rae 22,4 — 00béM 1 rpaMm-mMoniekynsl B uTpax. [ paMmMm-
Moiekyna xupa paBHa 890 1, torna 1 i1 kucnopona oxucnser 890 : 18355 = 0,487 r
kupa. 1T Kupa mpu MOJHOM OKHUCIEeHUU BbiAenseT 9,3 kkan (KWJIOKaJlOpuH), 4YTO
skBUBaJIEHTHO 38,945 Ik  (kunomxkoyneit), a 0,487r maér 18,551 x/x.
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CrnenoBarenbHO, KaJOPUYECKUH SKBUBAJIEHT | J1I KUCIOpOJAa IMPU JbIXAaTEIbHOM
kodpdunuente 0,7 Oyaet paseH 18,551 k/[>x. B HOpManbHBIX YCIOBHUAX JbIXaTEIbHBIN
kodppunueHT nexut B npeaenax ot 1 xgo 0,7. IMpu K = 0,7 B oprannu3Me OKUCIISIOTCS
KUPBl U TIPU ITOM KaJOPUYECKUM HKBHBAJICHT (TEIJIOBas IIEHHOCTb) | J1 Kuciopona
paBen 18,6 kJIx, a mpu JAK = 1 — 21,14. Onpenenenue KajaopuyecKOH (TEIIOBOM)
EHHOCTH | 71 MOTpeOJICHHOro KHUCIOpoJa WM 1 7 BBIIEIEHHOTO YTIJIEKUCIOTO Tas3a
IPOU3BOAUTCA 110 Tabule 2.

Tabnuya 2
Kanopuueckwuii JprxaTenbHbIi K0 QUIEHT
KoohuueHT 0,70 0,75 0,80 0,85 0,90 0,95 1,00
(2KBUBAJICHT)
Hpu noromenun L 19,623 19,845 20,105 20,364 20,620 20,875 21,133
Kuciopoaa, kJx
Tpu Bhinenenmm L 28,032 26,461 25,130 23,957 2,910 21,972 21,135
yrneKchoro rasa, KZ[)K

[Ipyu mnomHoM oxucieHun 1 rpamma Oeflka W YIJIEBOJAOB B OpraHU3MeE
BbLIIEIISIETCA TPUMEPHO 4,1 KKaj, 4yToO 3KBUBAJICHTHO 17,6 k/[>)k sHepruu. 9TO 3HAUEHUE
SBJISIETCA CTaH/IAPTOM IIPHU pacueTe IHEPreTUYECKON IEHHOCTU MHUILEBBIX MPOIYKTOB U
OTpa)kaeT KOJIMYECTBO PHEPTUH, TIOJTydaeMOe MPHU PACIIEIIICHUN aMUHOKHUCIIOT OCJIKOB.

Buviuucnenue pacxooa nepzuu. Kanopuyeckuil 3KkBUBajJeHT | J1 kucnopoaa u
YIIEKUCIIOTO Ta3a MpU Pa3HBIX JbIXaTEeIbHBIX KOY(PUIIMEHTaX Oy/eT HEOJUHAKOBBIM,
TaK KaK B OPraHU3ME OKUCIISIIOTCS pPa3JIMYHbIE BEILIECTBA.

Heobxoaumo ¢ moMomibio TaOIuibl 2 HAUTH KaJOPUYECKUW HKBUBAJICHT 1 I
KHCJIOPOJIa U YTIEKHUCIIOrO raza Mmpu JbixareabHoM koddduimente, pasaom 0,7; 0,85;
0,95 u 1. [{ns onpenenenus pacxoaa SHEPTuM 3a | MUH clieAyeT YMHOXHUTH KOJTMYECTBO
MOTJIOIIEHHOTO 32 | MHH KHUCJIOpOJAa WM BBIIECIEHHOTO VYIJEKHCIOro rasa Ha
KaJIOPUYECKUI SKBUBAJICHT MPU COOTBETCTBYIOIIEM JBIXaTEIIbHOM SKBHUBAJICHTE.

Pa3bepem mnpumep: nowaas 3a 1 MuH norjomaer 1,51 Kuciopoaa MpHu
aeixateabHoM Koagpduimente, pasaom 0,85. Tornma pacxon snepruu paseH: 20,364 X
1,5 = 30,546 x/Ixx Terura. 3a 1 9: 30,546 x 60 = 1832,760 x/[x Temna, 3a CyTKH —
1832,760 x 24 = 43986,240 xJIx.

Ha mnpakTtudeckux 3aHATHSX HEOOXOIUMO PACCUMUTATh PACXOJ] DHEPTHUHU TI0
KUCJIOPOAY W YIIEKUCIOMY Tra3y 3a | MUHYTy, 4ac W CYTKH MpU JbIXaTEIbHOM
ko3 dunmente 0,7; 0,85; 0,95, korma xuBoTHOE AemaeT 20 IbIXaTCIbHBIX JBUKSHUM B
1MuH W Tpu KaxaoM Baoxe mnorjomaer 17,5 i kuciopojga u BeiaenseT 15 mi
YTJIEKUCIIOTO rasa.

Konmponwvuwie éonpocol
1. Yrto Takoe nprxarenbHbIi K03pduueHT?
2. KakoBa kanmopuitHasi IeHHOCTh KHPOB, OCJTKOB U YIJI€BOJ0OB?
3. UTo Takoe KaJOpU4YeCKUM SKBUBAJICHT KUCIIOpo1a?
4. Kakoe 3HaueHre UMEET ONpeieieHUe 3aTpaT SHEPTUH B Opranu3mMe?
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Paooma 3. Pacuer 0OCHOBHOI'O 00MeHA

Cneunanbhpie Tabmuubl (cMm. [IpunoskeHue) AarOT BO3MOXKHOCTH IO POCTY,
BO3pacTy M Macce Tejla HCIBITYEeMOrO OIpPEACNIUTh CPEAHECTATUCTUYECKUN YPOBEHb
OCHOBHOro OOMEHa uesioBeKa. [Ipu comocTaBieHHH HTHX CpPEIHECTATUCTUUYECKUX
BEJIMYMH C pe3yibTaTaMu, MOJYYEHHBIMU TIPU HCCIIeIOBaHUU pabodyero oOMeHa ¢
MOMOIIBIO MPUOOPOB, MOKHO BBIYUCIIHUTH 3aTPaThl SHEPTUU [IJIS1 BBIIIOJHEHUS TOW WM
WHOW Harpy3KH.

Mamepuanwst u 060opyoosanue. Poctomep, BeChbl, TAOTUIIBI JJIsSI ONIPEACTICHUS
OCHOBHOTO 0OMeHa. OOBEKT UCCIETOBAHUS — YETOBEK.

X00 padompr. C IOMOIIBIO POCTOMEPA U BECOB U3MEPSIOT POCT UCIIBITYEMOIO U
B3BELIMBAIOT €ro. Eciy B3BemIMBaHWE MPOU3BOJIMUIIOCH B OJAEKIE, TO MOTYyYEHHBIN
pe3ynbTaT CleayeT YMEHBIIUTh Ha 5 KI JUIsl MYy>)KYMH U Ha 3 Kr Ui kKeHIIMH. J[anee
UCTIONB3YIOT TaOnuIbpl. TaOnuIbpl Il ONmpenesieHus OCHOBHOTO OOMEHa MYXKYUH U
KEHIIUH pa3Hble, TaK KaK y MY>XYUH YpOBEHb OCHOBHOTO oOMeHa B cpeaHem Ha 10 %
BbIIlIE, YeM Y >KeHUIMH. TaOmumamu mOJB3YIOTCA clefyromuM obpasoM. Ecmwm,
HaIpuMep, UCTIBITYEMbIM SIBJISIETCS MYKYMHA 25 JeT, uMeronmii poct 168 cM u maccy
60 kr, TO mo TabnuIaM JJisi OMpENEJICHUS OCHOBHOTO OOMEHa MYXYHH (4acTh A)
HaxXOJIAT 3HAYEHHWE MACChl UCTIBITYEMOTO U PSOM ¢ HUM — yucio 892. B tabnure 1
(dactp b) HaxXoAsT MO ropuzoHTANIM BO3pacT (25 neT) u no BepTukainu poct (168 cm), Ha
nepeceyeHny rpad Bo3pacta u pocta Haxoautesa uyncio 672. Cnoxus o0a yucna (892 +
672 = 1 564), mony4aroT CpeJHECTATUCTUIECKYIO BEIHMUYNHY HOPMAJIBHOTO OCHOBHOTO
oOMEeHa 4eIoBeKa MY>KCKOTO TI0JIa JAHHOTO BO3pacTa, pocTa U Macchl — 1564 kkai.

Peszynvmamut pabomul u ux ogpopmaenue. CornocTaBpTe BEINUYNHY OCHOBHOTO
oOMEHa, TMOJyYEeHHYI0 i1 JAHHOTO UCIBITYEMOIO0 C TIOMOIIbIO MpHUOOpPOB, C
pe3ynbTaToM, HailieHHbIM 1o TabmuuaM. ComnocTraBbTe HAWAEHHYIO B TabiuLe
BEJIMYMHY OCHOBHOTO OOMEHA, CO 3HAUCHUSIMHU, TIOJy4YeHHBIMU 110 popMmyiie Puna.

Paboma 4. BorauciaeHue 0CHOBHOTO 00MeHa o popmyJie Puna

@opmyna Puga naet BO3MOXXKHOCTh BBIUMCIUTH ITPOLIEHT OTKJIIOHEHUS BEJIMYUHBI
OCHOBHOTO oOOMeHa OT HOpMbl. JTa (opMmyna OCHOBaHa Ha CYUIECTBOBAHHUU
B3aUMOCBSI3M MEX]y apTepUaIbHbIM JaBICHUEM, YACTOTOMU IMyJIbCa U TEIUIONPOIYKIIUEH
opranuszma. OrmpejenieHre OCHOBHOTO oOMeHa mo (opmyiaM Bceraa AaeT TOJIbKO
MpUOJIM3UTENbHBIE PE3YJIbTATHI, HO MPH Psijie 3a00JeBaHul (HAIpUMeEp, TUPEOTOKCUKO3)
OHM JIOCTATOYHO JIOCTOBEPHbI M TIO3TOMY 4YacTO TMPUMEHSIIOTCS B KIMHHKE.
JlonmyctTumbIM cunTaercsa oTkioHeHue 10 10 % oT HOpMBL.

Mamepuanwvt u oo6opyoosanue. ChurmomanoMeTp, GOHEHIOCKOI, CEKYHIOMED
WJIM 9achl C CeKYHIHOMU cTpenikoidl. OOBEKT UCCIIeTOBAHUS — YEIOBEK.

X00 padoomel. Y HCHOBITYEMOIO OIPEAEISIIOT YacTOTYy MYJbCa C MOMOIIBIO
CEeKyHJOMepa U apTepuaibHOe JaBieHue 1o crnocody KoporkoBa 3 paza c
MPOMEXYTKAMHU B 2 MUH TIPH COOJIIOICHUN YCIIOBUM, HEOOXOAUMBIX JIJISl OTIpEAeTIeHUs
OCHOBHOTO oOMeHa. [IporeHT OTKIIOHeHNH OCHOBHOTO OOMEHAa OT HOPMBI OINPEAETISIOT
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o ¢popmyne Puna:
10 =0,75 x (UIT+ I1J % 0,74) — 72,

rac 110 — IMPOLCHT OTKJIIOHCHHUA OCHOBHOI'O oOMeHa OT HOPMBI; YII — gacTora ITyJIbCa,
pPaBHOC PA3HOCTH BCIMYHMH CHCTOJIHYCCKOIO H

ITJI. — mnyinbcoBOE aBJICHHE,
JAACTOJIMYECKOTO JIaBieHUs. UMCI0BbIE BEIUUYMHBI YACTOTHI MYJIbCA U apTEPUATBHOTO

JaBIIeHUS OEpyT KaK cpeiHee apuPpMETUIECKOE 13 TPEX U3MEPEHUIA.
[Tpumep pacuera. [lynbc 75 yn/muH, aprepuansroe nasienne 120/80 mm pT. cT.
[Tponent otknonenus = 0,75 x [75 + (120 — 80) x 0,74] — 72 = 0,75 x [75 + 40 x 0,74]

—72=06,45.
Takum 00pa3oM, OCHOBHOM OOMEH y JAaHHOTO HCIBITYEMOI'O IOBBIIIEH Ha

6,45 %, T. €. HAXOAUTCS B TIpeIeTIaX HOPMBI.

st ynpomieHust pacdetoB 1o Gopmyne Puma cymectByer crnenuanbHas
HomorpamMma. C ee MOMOIIbIO, COCIUHUB JIMHEHMKOW 3HAYEHUS 4YacTOThl MyJibca U
MyJIbCOBOTO JIABJICHUSI, HA CPEAHEN JMHUU JIETKO OMPEEISIOT BEIMUYUHY OTKIOHEHUS
OCHOBHOT'O 0OMEHa OT HOPMBHI.

Pezynomamut pabomot u ux ogpopmaenue. Beraucnure BEIMUYUHY OTKIOHECHUS
OCHOBHOTr0 0OMeHa OoT HOpMbI TI0 Gopmyiie Puna. Onpeaenure TO ke 10 HOMOTPaMMe
(puc. 3). Boluucnure, CKOJBKO KHIJIOKAJIOpUU (IKOYIIEH) COCTABIISIET OIpEAeSICHHbIN
BaMHU TMpoOIEHT oTkIoHeHUs. [lockonbKky B yueOHOU JsabopaTopuuri OOBIYHO HE
cOOJIIOAAIOTCST  YCIIOBUS, HEOOXOIUMBIC [JIsi OMPEACIICHUST OCHOBHOTO OOMEHa, TO
pEe3yNbTaThl, MOJYyYEHHBIE BaMH, OYIyT JHINb TPHOJU3UTEIHLHO OTPAKaTh YpPOBEHB
pabouero oomeHa ucneityeMoro. Omnpenenure padouyro nprOaBKy TEIUIONPOIYKLUH,
COTIOCTABMB BaIllM PE3yJbTaThl C YPOBHEM OCHOBHOTO OOMEHA, TOJYYCHHBIM IIO

Tabaumam.
Firp ‘
& ;g;?g/ﬁa/{ % 2 DITT.CATR
160E—
; _ —{ 720
E- -+ 100 =1 %
i = ¥
730 E— —+ 80 § {700
120 E Hd+70 S 2 a
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. :— - +60 tQ-\j - :%'3
3 T10F- i TS —é0 T
<’ sp0f- : S ]
3 ~+40 - 70 =
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3 ~+20 = ] '§)
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Puc. 3. Homorpamma miis popmyiel Puma
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Paooma 5. OnpenesieHue MUIIEBOr0 CTATyCa YeJI0BeKa

Ilenv padomer. OBrageTs METOAUMKON M3YyYEHHs] U OLEHKM IHUIIEBOTO CTAaTyca
YeJloBeKa KakK CpEICTBOM BBIABICHUS M NPOQUIAKTUKA HapyLIEHUH 3710pOBbs
AMMEHTAPHOIO TPOUCXOXKICHHUS.

Mamepuanvr u o060opyoosanue: CaHTUMETPOBAs JIEHTA, BECHI JUISI U3MEPEHUS
maccel Tena, Homorpamma B. . BopoOwbeBa 1 ompeneneHuss pocTO-MacCOBOTO
[I0KA3aTelsl, PYYHOM M CTAaHOBOM JAMHAMOMETPBI, AHTPOIIOMETP, TOJICTOTHBIM WIH
CKOJIB3SIIIIUN IUPKYJIb.

X00 pabompl: CTyINEHTBHl ONPEIECIAIOT M OLEHHUBAIOT NUIIEBOM CTATYC IPYT

apyra.
3aaHus NI CaMONIPOBEPKHU

1. Xenmuna 35 ner, moBap mnwmiiednoka. Poct 160 cm, macca Ttema 88 kr,
OKPYKHOCTh TpyAHOW KieTku 118 cMm, OkpykHOCTh moscHUIBI 130 cM, OKPYKHOCTH
Taza 168 cM, OKPYKHOCTh cpenHeil yactu Oenpa 85 cM. ToimuHa KOXKHO-KUPOBOU
CKJIQJIKU: BO3JIE HU3A JIONATKKU — 3,4 CM, Ha 3aJHEeH YacTu cepenuHsl mieda — 4,3 cM, Ha
OokoBOI moBepxHOCTH >kMBoTa — 5,1cm. CrpagaeT onbIIKON, (U3MUECKUMU
yOpaXXHEHUSAMHU HE 3aHUMaeTcs. PaccunrailTe Macco-pOCTOBBIE M JPYTUM€ MOKa3aTeNH,
JaiiTe 000CHOBaHHYIO OIIEHKY IMHUIIEBOro craTyca nomapa. JlaiiTe peKOMEHJAIUo 10
MUTAHMUIO.

2. CtyneHTka 2-To Kypca MEIULIMHCKOTO BYy3a, 21 rof, poct 170 cM, macca Tena
55 KI, OKpPY)XKHOCTb TPYAHOW KIETKH 81 cM, OKPYXHOCTh Taza 97 cM, OKPYKHOCTh
cpeaHelt yactu Oeapa 48 cM, TOJIIMHA KOKHO-KUPOBOM CKJIAJKU: BO3JIE€ HU3A JIOMATKU
— 1,3 cMm, mocepeanHe 3aAHE MOBEPXHOCTH Tieda — 1,1 cM, OGOKOBOHW MOBEPXHOCTHU
KUBOTA — 2,2 M, OOKOBOM MMOBEPXHOCTH TpyAHOU KiteTku — 1,0 cwM.

[Ipu ocmoTpe Tena CTYIAEHTKH BBISBICHBI: OJICTHOCTh U CYXOCTh KOXH,
KOHBIOHKTUBBI, TYy0, CHHIOIIHOCTh HOTTEH, WX JOXKOOOpasHas ¢dopma, JTOMKOCTH,
oluiee MCXyJaHUe, MOPIIMHBI Ha JIMIIE, JOMKOCTh U BbIMajgeHue Bojioc. OTMmeuaercs
HapacTaHue CcnaboCTH, CHIDKEHHE pPabOTOCIIOCOOHOCTH, OBICTpas yTOMIISIEMOCTb,
COHJIMBOCTb, TOJIOBHBIE 00JIH, OLIYIIEHNE OHEMEHHUSI KOHEUHOCTEH.

Paccuuraiite He0OX0OAMMbIE TTOKA3aTENIN, COCTABbTE OLIEHKY IUIIEBOIO CTaTyca
CTYJIEHTKH, MPEJJI0KUTE BAIlU PEKOMEH IallNH.

[Ipu pemiennn 3a7auv BOCHOJIb3YWTECHh TaOIUIIAMU, HAXOIAIIMMUCS B pa3jieie
yueOHuka, aBrop llo3usikoBckuit B. M. «®usuonorus nurtanusy», «llumesoil cratyc
OpraHu3Ma M METOJMKa ero nu3ydeHus» u llpunoxxenuem.

Koumponwsnwvie éonpocol
1. I[ToHATHS, MPUHITUTIEI U YCIIOBUS PAllMOHAILHOTO MMUTaHUS.
2. OnpesienieHre U oKa3aTey MUIIEBOro CTaTyca OpraHu3Ma.
3. [lokazaTenu HHEPreTUYECKON U IUIACTUYHOM aJCKBATHOCTH TMHIIEBOTO CTaTyca
(macco-poctoBoii mokazarens bpoka, Kpebca, wnaexc Kerne, TommuHa KOXHO-
KUPOBOM CKIIAJKH U IP).
4. Tloka3arenu OEIKOBOM aIEeKBaTHOCTH MULIEBOIO CTaTyca OPraHU3Ma.
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5. [lokazaTenu >KUPOBOW, YII€BOJHOW AJAEKBATHOCTH IMILEBOrO CTATyca OpraHU3Ma.

HpHSHaKI/I oOecreueHus OpraHuni3mMa HCIIMIICBBIMHA YIJICBOAAMU.
6. HpI/IBHaKH )41 II0KAa3aTC/INn oOecreyeHus OopraHnu3ma
MHUKPOIJJICMCHTAMHU 1 BUTAMHUHAMMU.

7. brnoxuMmudeckue nokasaTeln IMUIICBOI'O CTATyCa OpraHu3mMa.

8. MeToiMka METUIIMHCKON OIIEHKH IMHIIIEBOTO CTAaTyca YeJIOBEKa.
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HPUJIOXKXEHHUE

Tabnuya 1

Tabnuma 11 pacdyera oCHOBHOro oomMeHa MmykuuH (1 kkan = 4,19 kJIx)

A b
5 - 5 - Z Bospacr, et
;B | g |g
S |g |8 s |8 171921232527 [29[31[33[ 35 [ 37 [ 39 [41]43] 45
< 3 < = A~
= %= <
12 3| 45 6 |7]8|9]w|11]12|13]|14|15| 1617 [18]19]20
44 Je72] 85 [1235] 40 | - [ - [ -[-[-[-1-[1-T1-1-1-T1T-"1-"1-71-+-
45 685 86 [1249] 44 | - | - [ - -] -[-1-1-T7T-1-1-1-1-71-7-
46 [ 699 | 87 (1263 48 | - [ - [ - -[-[-[-[-1-1-1-1-1-71-71"-
47 73] 88 [r277| 52 | - |- -[-1-[-1-1-T7T-"1-1-°1-1-71-7-
48 [727] 89 [1290[ 56 | - | - [ - |- -[-1-[-T1-1-1-1-1-71-7-
49 [740] 90 [2304| 60 | - [ -[-[-[-[-1-[-1-"1-1-°1-1-71-7""-
50 754 91 (131864 | - | - [ - - -[-1-[-1-1-1-71-1-71-7-
51 [768| 92 (133268 | - | -[-[-[-[-1-[-1-7-1-71-1-71-7"-
52 (782 93 (1345 72 | - [ - -[-[-T1-1-[-"1-7-1-°1-"1-71-7-
53 [782| 94 [1345| 76 | - | - [ - - -[-[-[-1-1-1-1-1-71-7-
54 [809] 95 [1373] 80 | - [ - [ -[-[-[-[-[-1-1-[-T1T-"1-"1-91+-
55 [823] 96 (138784 | - [ - | -[-[-[-[1-[-T1-1-1-T1T-"1-"T1-71*-
56 [ 837 97 J1406] 88 | - [ - | -[-[-[-[1-[-1-1-[-T1-"1-"1-71"-
57 | 850 | 98 [1414| 92 | - - - - - - -1 -1-1-1-
58 [ 864 | 99 [1428] 96 [113] - | - [ - [ - [ - [ -[ - -1 -[-T1-1-"1-71"-
59 [ 878 100 [1442] 100 [153[128] - [ - [ - [ - [ -[-[-[-[-T1-[-1-1+-
60 [ 892 | 101 (1455|104 [193[168] - [ - [ - [ - [ - [ - [ - - [ -1 -[-1-71"-
61 | 905 | 102 [1469] 108 [233]208| - | - [ - [ - [ - [ - [ - -[ -1 -1[-"1-71"-
62 | 919 103 [1483] 112 [273]248| - | - [ - [ - [ -[-[ - -[-T1-1-1-1+
63 [ 933 ] 104 (1497116 [313]288| - [ - [ - [ - [ - [ - [ - - [ -1 -[-1-71*-
64 | 947 ] 105 1510/ 120 [353[328| - [ - [ - [ - [ - [ - [ - - [ -1 -[-1]1-71]*-
65 | 960 | 106 [1524] 124 [393[368| - | - [ - | - [ - [ - [ - [ - [ - T -[-1]1-1+-
66 | 974 | 107 [1538] 128 [433[408| - | - [ - [ - [ - [ - [ - - [ -1 -[-1-71*+-
67 | 988 108 [1552] 132 [473[448| - | - [ - [ - [ - [ -[ - -[-1-1-1-1+-
68 [1002] 109 1565|136 [513[488| - | - [ - [ - [ - [ - [ - [ - [ -1 -[-1-1+-
69 [1015] 110 1579|140 [553[528| - [ - [ - [ - [ - [ - [ - [ - [ - T - [-[]-1]+-
70 [1029] 111 1593 | 144 [593[568| - | - [ - [ - [ - [ - [ - - [ -1 -[-1]1-71-+-
71 [1043] 112 607 | 148[633[608] - | - [ - [ - [ - [ -[-[-[-1-1-1-71+
72 [1057] 113 1620 | 152 | 673 [648619]605[592 | 578 | 565 | 551 | 538 | 524 | 511 | 497 | 484 [ 470 | 457
73 [1070] 114 [1634 | 156 | 713|678 669|625 612 | 598 | 585 | 571 | 558 | 544 | 531 | 517 | 504 | 490 | 477
74 [1084] 115 [1648 | 160 | 743 708659645 631 | 618 [ 605|591 | 578 | 564 | 551 | 537 | 524|510 | 497
75 [1098] 116 [1662 | 164 | 773 [ 738679665 652 | 638 | 625 | 611 | 598 | 584 | 571 | 557 | 544|530 | 517
76 [1112] 117 [1675 | 168 | 803 [ 768699685 672 | 658 | 645 | 631 | 618 | 604 | 591 | 577 | 564 | 550 | 537
77 [1125] 118 [1689 | 172 [ 823 [788|719|705( 692 | 678 | 665 | 651 | 638 | 624 | 611 | 597 | 584 | 557 | 548
78 [1139] 119 [1703 | 176 | 843 [808|729|725( 718 | 698 | 685 | 671 | 658 | 644 | 631 | 617 | 604 | 590 | 577
79 [1153] 120 [1717 | 180 | 863 [828]759|745( 732 | 718 [ 705|691 | 678 | 664 | 651 | 637 | 624 | 610 | 597
80 [1167] 121 [1730 | 184 | 883 [848|779|765[ 752 | 738 | 725|711 | 698 | 684 | 671 | 657 | 644|630 | 617
81 [1180] 122 [1744 | 188 | 903 [868799|785| 722 | 758 | 745|731 | 718 | 704 | 691 | 677 | 664 | 650 | 637
82 [1194] 123 1758 | 192 | 923 [888819[805[ 792 | 778 | 765 | 751 | 738 | 724 | 711 | 697 | 684|670 | 657
83 [1208] 124 [1772| 196 | - [908]839|825[812| 798 | 785|771 | 758 | 744 | 731 | 717 [ 704] 690 | 677
84 [1222] - - | 200 ] - | - |859]845]832] 818 [805]| 791 | 778 | 764 | 751 | 737 [ 724|710 697




Tabnuya 2
Tabmuna 111 pacuera ocHOBHOro oomena »xeHimuH (1 kkan = 4,19 kJ2K)

A 3
Bo3zpacr, ner

Zls |2 |z |z [17[19[20[23]25] 27 [29 |31 ]33] 35| 37 | 39 |41 43 | 45
§ 8" § % =

g |3 s 3 8

= |2 | AR I

1] 2 | 3 [ 4 |5 [ 6|7 [8[9[10]11[12[13[14] 15| 16| 17 [18] 19 20
44(1076] 85 (1468 40 | - | - | - | - | - | - [ - [ -[-[-[-1T-1-1T-1-
45/1085] 86 [1478] 44 | - | - | - | - | - - [ - [ -[-1 -1 -1 -1-1T-1-
461095 87 (1487 48 | - | - | - | - | - | - [ - [ -[-[ -1 -1 -1-1T-1-
4701105 88 [1497] 52 | - | - | - | - | - | - [ - [ - |- -1 -1 -1-1-1-
48[1114] 89 [1506] 56 | - | - | - | - | - | - [ - [ -[-[-[ -1 -1-1-1-
49(1124] 90 [1516] 60 | - | - | - | - | - | - [ - [ -[-[-[ -1 -1-1-1-
501133 91 [1525] 64 | - | - | - | - | - | - | - [ - [-[ -1 -1 -1-1-1-
51(1143] 92 (1535 68 | - | - | - | - | - | - | - | - |- - | - -1-1-1-+-
52[1152] 93 (1544 72 | - | - | - | - | - | - | - | - [-[ - - -1-1-1-
53[1162| 94 (1554 76 | - | - | - | - | - | - | - | - [ -[ - [ - -1-1-1-
541172 95 (1564 80 | - | - | - | - | - | - | - | - [ -[ - - -1-1-1-
551181 96 (1573 84 | - | - | - | - | - | - | - | - [ -[ - -1 -1-1-1-
561191 97 (1583 8 | - | - | - | - | - | - | - | - |- - -1 -1-1-1-
57[1200] 98 [15%2] 92 | - | - | - | - | - | - | - | - [-[ - -1 -1-1-71-*-
581210 99 (1602 96 |21 | - | - | - | - | - | - | - [ -[ - -1 -1-1-1-*-
59[1219] 100 [1661] 100 | 5 |14 - | - | - | - | - | - [ - [ - [ - [ - [ -[-1-
60 1229] 101 (1621|104 |11 | 2 | - | - | - | - | - | - [ -[ - - -1-1-1-
61(1238] 102 [1631] 108 | 27 |18 - | - | - | - | - | - | - | - | - | - [ -1-1-
62|1248] 103 (1640|112 |43 |34 | - | - | - | - | - | - | - - | - [ - [-[-1-
63|1258| 104 [1650] 116 | 59 |50 | - | - | - | - | - | - | - | - | - | - [ - -1~
641267| 105 [1659] 120 | 75 |66 | - | - | - | - | - | - | - | - | - | - [ -[-[-
65|1277| 106 [1669] 124 (10182 | - | - | - | - | - | - | - | - | - [ - [ -[-1-
661286] 107 (1678|128 (107|198 | - | - | - | - | - | - | - | - | - | - [ -[-[-
671296] 108 [1688] 182 [123|114] - | - | - | - | - | - | - | - | - [ - [ -[-1-
681305 109 [1698] 136 [139(130] - | - | - | - | - | - | - | - | - | - [ - [ -~
691315| 110 [1707| 140 [185146] - | - | - | - | - | - | - | - | - | - [ - [ -[ -
70[1325| 111 (1717|144 [171162] - | - | - | - | - | - | - [ - | - [ - [ -[-1-
71(1334| 112 [1726] 148 [187|178] - | - | - | - | - | - | - | - | - [ - [ -[-1-
72[1344| 113 [1736] 152 | 201 | 192 183|174 164 | 155 | 146 | 136 |127| 117 | 108 | 99 | 89| 80 | 71
73[1353| 114 |1745| 156 | 215 | 206 |190| 181|172 | 162 | 153 | 144 [134| 125 | 116 | 106 | 97 | 87 | 78
741363| 115 |1755| 160 | 229 | 220 |198]188[179| 170 | 160 | 151 |142| 132 | 123 | 114 |104] 95 | 86
751372| 116 |1764| 164 | 243 | 234 205|196 186 | 177 | 168 | 158 | 149 140 | 130 | 121 [112]102| 93
76 [1382| 117 |1774| 168 | 255 | 246 |213]203| 194 | 184 | 175 | 166 | 156 | 147 | 138 | 128 | 119|110 100
771391 118 [1784| 172 | 267 | 258220| 211|201 | 192 | 183 | 173 | 164 | 154 | 145 | 136 | 126|117 108
78 |1401| 119 [1793| 176 | 279 | 270 |227|218[ 209 | 199 | 190 | 181 [171| 162 | 153 | 143 |134]123| 115
79 [1411] 120 [1803| 180 | 291 | 282 [235]225| 216 | 207 | 197 | 188 | 179 169 | 160 | 151 | 141] 139 124
80 [1420| 121 |1812| 184 | 303 | 294 |242|233| 223 | 214 | 204 | 195 |186| 177 | 167 | 158 | 149] 139 130
81[1430| 122 [1822| 188 | 313 | 304 | 250|240 231 | 221 | 215|203 | 193] 184 | 175 | 165 | 156 147 | 137
821439| 123 [1831| 192 | 322 | 314 257|248 238 | 229 | 220 | 210 | 201| 191 | 182 | 173 | 163|154 | 145
83[1449| 124 |1841| 196 | 333 | 324 | 264|255| 246 | 236 | 227 | 218 |208| 199 | 190 | 180 |171] 161 152
841458] - | - | 200 | - |334]272|262|253| 244 | 234 | 225 | 216 206 | 197 | 188 | 179|169 160
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