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BBEJAEHHUE

JlabGopaTopHBIi MPaKTUKYM MpeIHa3HAuYEH JJIsl U3y4eHHs (U3HOJIOTUN KPOBU U
cepAEUYHO-coCyAUCTON cucTteMbl. OH COCTOUT U3 ABYX pasneioB. Kaxnplidi pazaen
COOTBETCTBYET H3y4yaeMOM TeMe U TMPEJCTaBICH KOMILJIEKCOM JabopaTOpHO-
MPAKTUYECKUX paldOT, TMO3BOJISIONIUX CTYJEHTaM MpPUOOpEeTaTh HaBBIKKU B
MIPOBEICHUH HKCIIEPUMEHTOB, JTAOOPATOPHBIX padOT W pa3BUBATH AHAIUTHUYECKHEC
CIIOCOOHOCTH TIpM 00pabOTKe TMONMY4YeHHBIX pe3yiabTaToB. Kakmoe 3amaHue
MOJAKPETICHO KOHTPOJIBHBIMHU BOTIPOCAMH, CITOCOOCTBYIONUMH JYUIIIEMY YCBOSHHUIO
M3y4yaeMoro Marepuana.

Hacrosmmuii mpakTUKyM COCTaBJICH B COOTBETCTBHM C HOBBIMH YyYE€OHBIMHU
TpeOOBAHUSIMHU, TPEIBABIAEMBIMA K HW3YYCHHUIO CICAYIOIIUX  JUCIUIUIMH:
«DU3NONOTHST U ATOJIOTUS KUBOTHBIX» IO HampaBieHUIO MoArotoBku 36.05.01
Berepunapusi; «OcHoBbI (puznonoruu» mno HampasieHuto 36.03.01 BerepunapHo-
CaHUTapHas 3KcrepTu3a; «PU3MOoNIOrus KUBOTHBIX» Mo HampasiaeHusM 06.03.01
buonorus, 36.03.02 3oorexnus, 35.03.07 TexHomorusi TMNpPOU3BOJICTBA U
nepepadoTKU CENbCKOXO035MCTBEHHON MPOAYKITUH.

PA3JAEJI I. KPOBb

KpoBb BMecTe ¢ numM(poil U TKaHEBOM KUAKOCTBIO COCTABIISIET BHYTPEHHIOIO
Cpely OpraHu3Ma, KOTopas OTIWYaeTCs IWHAMHUYECKHM IOCTOSHCTBOM COCTaBa,
(PU3UKO-XMMUYECKUMH 1 OMOJIOTMYECKUMU CBOMCTBaMH (TOMEOCTA3).

Ona cocrour wu3 MmiIa3Mbl U (OPMEHHBIX JJIEMEHTOB (IPUTPOLUTOB,
JEHKOLMTOB, TPOMOOIIMTOB), HAXOAALIUXCS BO B3BEILIEHHOM COCTOSIHUU.

@OyHKIMHU KPOBU MHOT'O0OpAa3HbI, HO OCHOBHBIE U3 HUX CJIEIYIOLIHE:

1. TpancnopT KuCIOpoAa U YIIAEKUCIIOro rasa.

2. TpaHcnopT NUTATEIbHBIX BEILIECTB.

3. TpaHCIIOPT 3KCKPETOB — BEIIECTB, MOICKAIIMX YIATICHUIO U3 OpraHUu3Ma.

4. boppba ¢ MUKpOOpraHM3MamMH U O00€3BpEKUBAHHUE OOpa3yeMbIX HUMHU
BPEIHBIX BEIIECTB.

5. [onnepskanue MOCTOSTHCTBA BHYTPEHHEH Cpelbl OpraHu3Ma: TeMIlepaTyphl,
KOHIIEHTPAIIMU BOJIOPOJIHBIX HOHOB, OCMOTHYECKOTO JaBJICHUS.

6. 'ymopanbHas CBsSI3b OpraHM3Ma B €OUHOE IIeJIo€ TYyTEM TpaHCIopTa
OMOJIOTHYECKH aKTUBHBIX BEIIECTB.

KpoBp, kak camoperynupyemasi cucremMa, o0Onamgaer crnenuuueckum
CBOMCTBOM, TMpEMATCTBYIOLUIMM €€ BBITEKAHUWI0O M3 KPOBSHOrO pycna, —
CBEPTHIBAHUEM.

Paboma 1. IlonyyeHue KPOBH y *KUBOTHBIX
I]ens onvima. 1103HaKOMHUTBCS ¢ METOUKOM 3a00pa KPOBHU Y KUBOTHBIX.

Mamepuanst u obopyoosanue. Crnupt, TaMIOHBI, WUl JUIsi 0TOOpa Mpoo
KpPOBH, CKapu(UKATOPHI.



Iloozomosexka u npoeedenue onvima. Jjis B3aTUS TPOO BEHO3HOM KPOBU
HauOoJiee MPEANOUYTUTEILHO HCIIONb30BaTh BaKyyM-COJIEpKalllU€ CUCTEMBI. DTOT
croco0 UMeeT psil MPEeUMYIIECTB, OCHOBHBIM U3 KOTOPBIX ABJSIETCS TO, YTO KPOBb
MOMa/laeT HEMOCPEACTBEHHO B 3aKPBITYIO MPOOUPKY, MPEAOTBPALIAIOUIYIO JTHO00M
KOHTAKT BETIIEPCOHAJIA C KPOBBIO JKUBOTHOTO.

Bakyym-coaep:xamas cucrema MPEJICTABIISAECT coboit 3aKPBITYIO
JNBYXKOMIIOHEHTHYI0 CHUCTEMY — BAaKyyMHBIM HINPUL-KOHTEWHEP U CHEHHUAIBHYIO
uriny. BeiaeneHue CBHIBOPOTKH WM COEAUHEHHE KPOBU C aAHTHUKOATYJISTHTOM
MPOUCXOAUT B TOM XK€ 00BbEME MIMpuIla, B KOTOPBIM OepETcsi KpoBb, T. €. MOCIE
B35ITUSI KPOBH CaM LINPHIL SBJISETCS TPAHCIIOPTHOM MPOOUPKON ¢ AaHTHUKOATYJISTHTOM
WJIU CBIBOPOTKOM.

[Ton nmelicTBuEeM BakyyMa KpOBb BTSTHBAETCSA YEPE3 UTITy BAKYYMHOW CUCTEMBI
HamnpsMYyI0 M3 BEHbl B NPOOHUPKY U Cpa3y JK€ CMEIIMBAECTCA C XUMHUYECKUM
peakTuBOM. TIIATETBPHO JO3UPOBAaHHBIM 00BEM BaKyymMa OOECIIEUMBAET TOYHOE
COOTHOIIIEHHE KPOBB/PEAreHT B MPOOUPKE.

Ha ocHOBe BO3MOXKHOCTEM BaKyyM-COJEpKalllMX CUCTEM OblUl pa3palboTaH
HOBBIM METOJ| B35TUSA KPOBH Y KPYITHOT'O pOraTOro CKOTa U3 XBOCTOBOM BEHBI:

1. J1ns1 B34THS KPOBH )KUBOTHOE HE (PUKCUPYIOT.

2. XBOCT XMBOTHOTO O€pyT pyKOHl B OONAcTH CpelAHEW TPEeTH W MEJJICHHO
ITOJHUMAIOT BBEPX.

3. MecTo B3ATHUS KpOBU — 00acTh 2—5-TO XBOCTOBBIX IIO3BOHKOB —
Ne3uH(UIUPYIOT COUPTOM WK 5%-M pacTBOPOM Hoja.

4. KpoBp OepyT B cpeaHeil TpeTu Tena 2—5-TO XBOCTOBBIX IIO3BOHKOB,
HAXOJAIICHCA Ha JIMHUW, WAYIIEW BIOJb XBOCTA M JEAIIEH €ro Ha JBE
CUMMETPHUYHBIEC YACTH.

5. Urny BBOAAT oj yriaom 90° no ynopa Ha riyouny 5—10 mm.

B Hebonbmx KoaM4ecTBax KPOoBb MOITYYAIOT U3 YIIHOM BEHBI. Y cO0ak KpOBb
OepyT U3 KPOBEHOCHBIX COCYJIOB Oelpa WM MPEIUieubs, Y KPOJUKOB — U3 YIIHON
BEHbI, Y Kyp — W3 MOJKPBUIBLIOBOM BEHBI, COCYJOB CEPEXKEK WM Tpedelika, y
MOPCKHMX CBHHOK — W3 CEepAlla, Y MbIIEd — W3 XBocTa. llepen B3sitmem KpoBu
KUBOTHOE (UKCHUPYIOT, Ha MECT€ YKOJIa YAAJISAT BOJOCAHON mokpoB. Ilpu
HEOOXOIUMOCTH KOXY MOIOT M TPOCYIIMBAIOT BAaTOM WM Mapiied, a 3areMm
NE3UHPUITUPYIOT CIIUPTOM WJIM HACTOMKOW Homa. Y Kyp Hepbs U MyX BBICTPUTAIOT
WIM BBIIIUIBIBAIOT, Y MBIIIEH OrpaHUYMBAIOTCSA TOJBKO Je3WH(DEKIneld KOHYHMKA
XBOCTa, KOTOpPBIM MpPHU TIOJYYEHHH KPOBH OTPE3al0T. BBICTYNHBIIYIO KpOBb
HAcachlBAIOT B NHUIETKY WIM COOMpAalOT Ha YacoBOE€ CTEKJIO, IPOMBITOE
AHTUKOAryJSHTOM. PaboTy mpoBOAST C TOJHOM MPEeAOCTOPOKHOCThIO. Bce
MaHHUMYJSILUU  BBIMOJHAKOT BMECTE C TOMOIIHUKOM, KOTOPBIA yAEPKUBAECT
KUBOTHOE.

Koumponwvnwie éonpocot
1. 3nauenue kpoBu B opranuszme. Ee ocHoBHBIE PpyHKIIMN. COCTaB KPOBH.
2. CriocoOblI MoTyueHus: KPOBH Y PA3IUYHBIX )KUBOTHBIX.



Pabooma 2. Ilonny4yeHnne CbIBOPOTKH, IJIa3Mbl, 1e(pUOPUHMPOBAHHOM KPOBH

Ilenvy onvima. OcBOUTb METOAMKY TIOIYYEHHS] CBIBOPOTKH, IIJIa3Mbl U
neruOpUHUPOBAHHON KPOBH.

Mamepuanvt u 060pyodosanue. Hoxxuu1pl, Bata, ClIUPT, 3(PUp, UIJIbI, IITATUB C
MpoOMpKaMH, CTEKJISIHHbIE MNAJOYKHM WJIM METaJUIMYECKHE METEJIOUKH, pPacTBOP
AHTUKOAryJsHTa (TermapuH, TPWIOH b, IIaBEIEBOKUCIBIA WM JIMMOHHOKHCIIBIN
HaTpuil).

Iloozomoeéka u npoeedenue onvima. [ns NOMYyYEHHS CBIBOPOTKH KPOBU B
mpoOupKy HabupatoT 10 Mi1 KPOBHU U OCTaBIISIIOT HA HECKOJIBKO YaCOB B TEPMOCTATE
npu temmneparype 37 °C. KpoBb cBepThIBae€TCs, 3aT€M CrYCTOK YIUIOTHSETCS M
BBDKMMAET IIPO3PAUYHYIO JKEITOBATOTO I[BETA )KHUJIKOCTh — ChIBOPOTKY. ChIBOPOTKA —
3TO M1a3ma 0e3 puOpUHOreHa.

[lonyuenne mnazmel. B uncryro mpoOMpKy WM Kosu0y HamuBaoT 1 mi
JUMOHHOKHUCJIOIO HaTpusi W Habuparor 10 M1 KpoBH M3 SpPEMHOW BEHBI,
COJEP)KUMOE  TIIATEJIbHO INepeMelmuBatoT. KpoBb Mpu OTCTauBaHUU  WJIH
HEHTpU(YTUPOBAHUM PACCIAUBACTCSl Ha IUIa3My (BEpXHHMM IpPO3pauHbIi CIOW) U
(opMeHHBIE IIEMEHTHI (HI>KHUN CIIO0H).

[lonyyenue nedpuOpuHupoBaHHOW KpoBU. KpoBb, H3 KOTOpOW ynajeH
(¢ubpuHOreH, HaszbiBaeTcs nAepuOpuHUpoBaHHOW. B KOMOy KIagyT HECKOJIBKO
CTEKJIIHHBIX IIAPUKOB M croga ke HabuparoT kpoBb (40—60 mu). Kposb
B30anTeIBalOT B TeueHme 10—15 MmH, I STOM IIEMM MOXKHO HCHOIL30BaTh
CTEKJISIHHbIE OYChl WJIM METAJUIMYECKUE METEeI0YKd. PUOPUHOTEH BBINAIAET B BUJIE
HUTEH Ha Oycax wiaM Metenouykax. OcraBmiascsi KpOBb COAEPKUT CHIBOPOTKY H
(GbOpMEHHBIE JJIEMEHTBHl. JTO U €CTh JAePUOPUHUpPOBAHHAS KPOBb, KOTOPYIO
bunsTpyroT uepes mapito. OceBmnii GuOpUH OTMBIBAIOT B Bojie. OH MMEET BUJ
0€eJ10ro BOJIOKHUCTOI'O BEIIECTBA.

Konumponwvnsie eonpocul
1. Yro Takoe 1mu1azmMa, ChIBOPOTKA U IePUOPUHUPOBAHHAS KPOBbH?
2. YKa)XuTe MMMYHOOHOJIOTHYECKHE CBOMCTBA TIa3MbI KPOBH.
3. ®uOpUH U METOABI €TI0 MOIYUESHHUS.

Paooma 3. OnpenesieHue 00beMHOT0 COOTHOIIEHNUSI POPMEHHBIX 3J1eMEHTOB
KPOBHM U ILUIa3Mbl (MIOKa3aTe/ib FeMaTOKPHUTA)

[Tna3zma cocraBisier 60—65 % o61ero oobema KpoBH, HOPMEHHBIC SJIEMEHTHI —
35-40 %. DTO COOTHOIICHHE HM3MEHSETCS B 3aBHCHMOCTH OT BHJAa >KUBOTHOTO,
BO3pacTa, (PYHKIIMOHAIBHOTO COOTHOIICHUS M TPU HEKOTOPHIX 3a00JICBaHUSX.
Omnpenenenre moKaszaTels reMaTOKpUTa UMEET TUarHOCTHYECKOE 3HAUCHHE.

Ilenvy onvima. HayuuThcs ompenensTh MOKa3aTellb FeMaTOKPUTA Y Pa3HBIX
KUBOTHBIX.

Mamepuanst u ooopyoosanue. llentpudyra MIII-8, kanumispel, remapus,
KyCOU€K repMEeTU3HPYIOLIEH 3aMa3Ki WU TUIACTUIIMHA, CTAOMIIM3UPOBAHHASI KPOBb
KUBOTHBIX.



Iloozomoeéka u nposedenue onvima. O3HAKOMUTBCA C HWHCTPYKLHUEH IO
JKCIUTyaTauu Mukpouentpudyru MIII-8.

JUist peoTBpalleHus] CBEPThIBAaHUS KPOBH B KaNmWUIApE €ro HEoOXOIUMO
oOpaboTaTh  aHTHKOAryJsIHTOM, TIIOTPy3MB B pacTBOp  TelMapuMHa B
muctwupoBanHoi Bosie (1 : 5), u mpocymuTh B CymmiibHOM 1ikady. HamomHuts
Kalmuisp TpUMEpHO Ha 7/8 ero IiIMHBI KPOBBIO. JlJI 3TOro Kamwmuisp OJHUM
KOHLIOM HEOOXOAMMO MOTPY3UTh B KAILTIO KPOBH, a IPYroil OyCTUTh HUXKE YPOBHS
Kalld TakK, 4yTOObl KPOBb cama 3aloJIHWIa €MKOCTh. 3aTeM Hal0 3aKyHOpHUTh
HE3arOJHEHHbIM KPOBBIO KOHEL Kamwuisipa 3aMa3koil Ha 3—4 MM, 1oclie 4Yero
VIOXHUTh KaNWUISIp B KaHAaBKy pPOTOpa MHKPOLEHTPU(DYTH, MIOTHO YIEPEB €ro
3aKyIIOPEHHBIM 3aMa3K0il KOHIIOM B PE3MHOBYIO MPOKIAAKy Ha nepudepun. Homep
KAaHAaBKM BHECTH B IMPOTOKOJ. 3aMETUTh BPEMS, 3aKpbITb POTOP KPBIILIKOH H
BKJIFOUUTh MUKPOUEHTPpUPYTY B ceTh. LleHTpudyrupyor Kanmuuisip ¢ KpPOBBIO
8—10 mun mipu 3000 06/mMuH. Ilo okoHuanuu neHTpUdyrupoBanus (Mocie MOTHOU
OCTaHOBKH POTOpAa) OTKPBIBAIOT KPBILIKY POTOpAa M HAa €€ MECTO yCTaHaBIIMBAIOT
OTCUETHYIO IKaly. C ee MOMOUIBIO ONPEAEIISIIOT BEJIMYMHY T€MAaTOKPUTHOTO YHUCIIA
B IIpo0e KPOBH.

Jl71s1 3TOr0 HE0OXOTUMO:

1. CoBMecTUTh HYJEBYIO JMHUIO LIKAJIbI C TPAHULIEH KPOBU U 3aMa3Ku MyTEM
BpalICHUS BTYJIKH.

2. CoBmecTtuth auHHIO «100» ¢ BHEIIHEH TpaHUIIEH MIa3Mbl TyTEM BPAILCHUS
IIKaJIbl 32 €€ OOKOBYIO TIOBEPXHOCTb.

3. Ha rpanuiie Mexmay SpUTPOIMTAPHBIM CTOJOMKOM H IJIa3MOI MPOBECTH T10
IIKaje OTCYETa 3HAYEHUS IeMaTOKPUTHOro uucia. IlomydyeHHble B XOA€ OMbITa
JAHHBIE BHECTHU B IIPOTOKOJI U CAEJIATH [10 HUM 3aKJIFOUCHHE.

Kanwmnsipel mocie paboThl HYXHO Cpa3y K€ MPOMBITh BOJOW C TMOMOIIBIO
PE3MHOBOU TPyLIN.

Konmponwvuwie 6onpocol
1. Yto Takoe reMaToKpuT?
2. Kak onpenenuts rnokasareib reMaTokpura’?
3. O 9eM MOXKHO CYIHTh 110 €ro BeInYrHe?

Paboma 4. IloacyeTt SJpUTPOUUTOB € MOMOIILIO kKamepsbl ['opsieBa

Opumpoyumsl — 3TO KpacHbIE KPOBSHBIE KIETKU. 3pEJble S3PUTPOLUTHI
MJIEKOTMTUTAIOMINX UMEIOT ()OpPMY JIBOSKOBOTHYTOTO JHWCKA U HE colepkar siapa. B
spuTpormrax comepxkurcs remornodun (Hb). KommdectBo spuTpomuToB B 1 MM
KpoBU wucuucisiercss MuwimnoHamu. Crnenududeckas (QyHKIUS SPUTPOIUTOB —
MIEPEHOC KUCIOPOJa OT JETKUX K KJIETKaM OpPTraHU3Ma.

Ilenv onvima. OCBOUTH METOJUKY IMOJCYETAa HPUTPOLUTOB B KPOBU C
IIOMOILBIO CYUETHON KaMEPHI.

Mamepuanst u 060pyoosanue. MUKpOCKOII C OKYJISIpoM (X7), cueTHasl Kamepa
['opsieBa, MenaHkep sl SpUTPOLUUTOB, 3%-i1 paCTBOP XJIOPUCTOrO HATpUs, CIHUPT,
Bara, (puibTpoBanbHas Oymara, pe3MHOBasl Tpyllia JJid MPOMBIBAaHUS MEJIaHXKepa,



JTUCTUJUTMPOBaHHAS BOJA, Yalllka JIs CIMBa, CKapu(UKATOp, CTAOMIM3UpPOBAHHAS
KPOBb JKUBOTHOTO.

Iloozomoeka u nposedenue onvtma. J17s 1nojcyeTa SPUTPOLIMTOR UCIIOIB3YIOT
cyeTHyto kamepy I'opsiea (puc. 1). OHa COCTOUT U3 TOJICTOTO MPEAMETHOIO CTEKJIA,
CpedHsss 4YacTh KOTOPOTO pa3jieficHa TOMNEPEYHBbIMM KaHaBKaMK Ha IUJIOIMIAJIKH.
[lentpanpHas tuiomanka Ha 1/10 MM Hke OOKOBBIX M JEIUTCA KOPOTKUM
XKeJ00KOM Ha JIBE YaCTH, Ha KaXJI0W U3 KOTOPHIX HAHECEHA CETKA.

Certka 'opsieBa cOCTOUT M3 OOJBIIMX M MalbIX KBaapaToB. HacTh OOJIBIINX
KBaJIpaToOB pasjesieHa Ha Mainble o 16 B kaxaom. CTopoHa Manoro paBHa 1/20 MM,
a ero wiomans — 1/20 M x 1/20 mm = 1/400 mm’.

Ecnin Ha OOKOBBIC IUIOMAAKKA KaMephl TOJOXKHUTH TOKPOBHOE CTEKJIO, TO
pacCTOSIHHE MEXIYy HUM U CETKOM (T.e. riyOmHa KaMephl), OKaXeTCsS pPaBHBIM
1/10 MM, a 00BEM IPOCTPAHCTBA HAJ OJHUM MajbIM KBaJpaToM OyIeT, TaKuM
o6pazom: 1/400 mm? x 1/10 MM = 1/4000 mm°.
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Puc. 1. Kamepa [N'opsieBa

KpoBp U1 mojicuera 3pUTPOLIMTOB Pa3BOIAT B CHELMAIBHBIX CMECUTEISX —
MenaHxepax. Menanxep npeacTaBisieT cOO0M CTEKIISIHHYIO KalWUISIPHYIO TUIETKY
¢ amIyJiooOpa3HbIM pacIIMpEHUEM B BepxHeHl yacTu. B ammyne Haxonutca OycuHKa
JUTSL JIy4YILEero MepeMelivBaHus KpoBU. B Menanxkepax i mojcyera SpUTPOIUTOB
oHa KpacHasd. Hwwkuuil koHen menamxkepa umeer aBe MeTku: «0,5» m «1». Han
aMITyJION Yy MEJIaHKepa JJIs SPUTPOLIMTOB pacnosnioxkeHa MeTka «101». B pesynprare
MOJIy4aeTcsi, YTO eMKOCTh aMItyJibl B 100 pa3 6oJibiiie eMKOCTH A1 3a00pa KPOBHU.

IIpexxne Bcero, HaAO paccMOTPETh Kamepy l'opsieBa B Jydax MPOXOASIIETO
CBE€TAa M OTHICKATh MHUKPOCETKM HEBOOPYKEHHBIM TIJIa30M. BONbIIMMHM NajibLiaMH
o0eux pyK IpUTEPETh K KaMepe MOKPOBHOE CTEKJIO JI0 MOSBICHUS Paly>KHBIX KOJell
HpioToHa, CABUHYTH €T0 K OJHOMY Kparo, STUM KpaeM Kamepy MOBEpPHYTh K cebe u
MIOMECTUTD €€ Ha CTOJIMK MUKPOCKOIIA TaK, YTOOBI OJIHA U3 MUKPOCETOK HaXOMJIach
ol LEHTPOM O00bekTHBa. OTBHICKATh MHKPOCETKY IPH MaJloM YyBEIWYCHHUH
MUKpPOCKOIIa U 3apUCOBATh B TETPAb 5 ee OONbIINX KBAIPATOB, MOJECICHHBIX Ha 16
MaJIbIX, JUJIsl MOCJIEAYIOIIErO0 BHECEHMsS] B HUX COOCTBEHHBIX JIaHHBIX. 3arlOJHUTH
KaIluisap MeJlaHkepa KpoBbIo A0 MeTKHU «0,5». JI7s1 3TOro KOHUMK MeJIaHXepa HaJlo



OMECTHUTH B KaILUTIO KPOBH, a CaM MEJIaHXeP OMYCTUTh HAMHOTO HUXKE, TaK, YTOOBI
KpPOBb CaMa HarNoJHWIA Kanuuiap. M3k KpoBU ¢ KOHYMKA MEJIaHXKepa YIaIUTh
buabTpoBaNEHOM OyMaroii. [lepika MenaHxkep ¢ KpOBbIO MO/ YTIIOM, OITYCTUTh €TI0 B
cTakaHduK ¢ 3%-M pacTBOPOM XJIOPUCTOTO HATpUs U HAOpaTh PacTBOP IO METKH
«101». KpoBpb 1ipu 3TOM pazbaButcs B Menamxepe B 200 pas. B ropuzoHTanisHOM
MOJIOKEHUH, 3aXaB KOHIIbI MEJaHKepa MEXIy OOJBIIMM U CPEIHUM MallbIlaMu,
BCTPSIXMBATh €r0 B T€UCHUE 2—3 MHUH. 3aTeM M3 KalWIsipa MelaHKepa OCTOPOKHO
BBIITYCTUTh 3 KaIUId >KUAKOCTA B YaIlKy ISl CIKMBa, 4-10 Kalluil0 OCTOPOKHO
MIOMECTHUTH B %KE€JT000K CUETHON KaMepbl CO CTOPOHBI TPUTOTOBJICHHOUN K MPOCMOTPY
MOJ] MUKPOCKONIOM CETKH. B cuily KanuuIsipHOCTH KHUJKOCTh MPOHUKAET MO
MOKPOBHOE CTEKJIO M 3amojiHseT 00BbeM cueTHOW kamephl. CuUeT 3pUTPOILUTOB
HY’)KHO HAuYMHATh 4yepe3 2—3 MHH, KOrjJa MPEKPaTUTCS ABUKEHUE KIETOK U OHH
OCSIAYT HAa IHO KaMEpBHl.

[ToacunuTHIBAIOT PPUTPOLIMTHI B 5 OONbIIMX KBajapaTax (pasneneHHbIX Ha 80
MaJjbIX), PACIOJIOKEHHBIX MO JUaroHad CeTKu. CUMTaIOT KIETKU, HAXOMSIIHUECS
BHYTPU KBaJIpaTHKa, a TaK)KE€ Ha BEpPXHEH M JIEBOM MOTPAHUYHBIX JIMHUSAX,
HaXOJSIINXCS HA 3TOM KBaJIPATHKE.

JI71st oicyeTa KOJIMYECTBa KISTOK B 1 MM KPOBH HONB3YIOTCS (DOPMYIIO:

a x 4000 x B,
b

X:

e X — KOJMYeCTBO KIeToK B | M KpOBU,;

a — CyMMa KJIETOK, TOJACYMTAaHHBIX B 80 MalbIX KBaJpaTax;

B — pa3BeneHue kpoBU B MEJIaHXKEPE;

4000 — 1/4000 mm® cocTaBmsieT 06BEM Hag MAambiM KBAApaTOM, B KOTOPOM
MPOM3BOINIIN MOJICUET;

b — konMuecTBO MaJIbIX KBaJAPaTOB, B KOTOPHIX IPOU3BOIUIIU MOJACUET.

B cokpaiiennom Buzie popMyiia UMEET BUI:
X =a x10000.

3aKOHYMB OIBIT, HEOOXOIMMO 3aMucaTh CBOU JaHHbIE B TETPajJb, IPOU3BECTU
pacueTr ¥ 0QpOpPMUTH OTUET O MPOEIaHHOM padoTe.

CueTHyr0 Kamepy, IOKPOBHOE CTEKJIO U MEJaHXEP MPOMBITH U IPOIOJIOCKATh
JUCTAJUTMPOBAHHOM BOJOW, MPOCYIINTD.

Konmponwvnwie éonpocol
1. CtpoeHnue s3putpoImTa.
2. OYHKIUU SPUTPOLIMTA.
3. EnuHuIel U3MepeHust S3pUTPOIUTOB B KPOBH.
4. Ctpoenue kamepsl ['opsieBa.
5. B kakux kBagpaTax ceTKUA KaMephl ['opsieBa MpoOBOJST MOACUYET SPUTPOLIUTOBR?

Paooma 5. ®0T03/1eKTPOKOJIOPUMETPHYECKHH METO/ MOACYETa IPUTPOLINTOB

CYIHHOCTB 9TOro M€roaa COCTOUT B Q)OTOBHGKTPH‘{GCKOM HN3MCPCHUU CTCIICHU



NOTJIOUIEHUSI B3BECHIO JPUTPOLUTOB CBETOBBIX BOJH ONPEACICHHOW [JIUHBI B
UH(paAKpaCHON YacTu CHekTpa. ITOT MeTojA OoJjiee ObICTPbIA B MCIOJHEHUU U HE
MEHEE TOYHBIN, YEM KaMEPHBIM.

Hnst moxacuera (GOTORIEKTPOKOJIOPUMETPUYECKUM METOAOM  HUCIOJIb3YIOT
(OTORIEKTPOKOJIIOPUMETPHI  PA3JIMYHBIX MapOK WM CIEUUaTbHBIM mpubop —
SPUTPOTEMOMETP dEKTpuUecKuid. [IpuHIMN AEHUCTBUS 3TUX MPUOOPOB CIIECTYIOIIMIA:
MTy40K CBETA, MPOXOAIINN Yepe3 CBETO(PMIBTP 1 B3BECh SPUTPOIMTOB, IMOMAAACT Ha
(GOTORTIEMEHT W CMeEMIaeT CTpelKy amiepmerpa. DoTomoTok mpu 3TOM 0OpaTHO
MPONOPIIMOHAJIEH ~ ONTHUYECKON TUIOTHOCTA B3BECHM DJPUTPOIUTOB, T.€. HX
KOHIICHTpAIUH.

Ilenv onvima. O3HAKOMUTHCA B JIEMOHCTPAIIMOHHOM OIBITE C TOJACYETOM
SPUTPOIUTOB B KPOBU (OTOIIEKTPOKOJIOPUMETPUUECKUM METOIOM.

Mamepuanwi u obopyoosanue. DIEKPOIPUTPOTEMOMETP
(OTORAEKTPOKOIOPUMETP), TUTIETKA OT reMoMeTpa Cayiu, MUMETKH JJIs paCTBOPOB,
kamepa [‘opsieBa, MemaHkep, pacTBOp sl pas3BeneHuss spurporutoB (351
XJIOPUCTOTO HATpHus, S5 MuI 4ucTOoro ¢opmanuHa ¢ I1oTHocThio 1,081-1,086,
TUCTUIIMpoBaHHas Bojaa 10 1000 mo).

Iloozomoexka u npoeedenue onvima. llepen pabotoil  HEOOX0AUMO
BHUMATEIbHO M3YYUTh HMHCTPYKIMIO IO SKCIUTyaTaluu Opudopa U TMOCTPOUTH
CTaHJAPTHYIO KAJTMOPOBOYHYIO KPUBYIO JIsl JAHHOTO MPUOOpA.

DOTOINEKTPUUECKUI IPUTPOrEMOMETP TMPEACTABISAET COOOW CTPETOYHBII
(OTORJIEKTPOKOJIOPUMETP, CIEHHUATBHO TPEAHA3HAUYCHHBIM JUJISI  ONPEACIICHUS
COJICP>KaHUS SPUTPOIIUTOB M TEMOTTIOOMHA B KPOBU UEJIOBEKA MPU YCIOBHUH, YTO UX
KOJINYECTBA HE CJIMIIKOM OTJIMYAIOTCS OT HOPMBI.

Ha mnanenm npubopa BMOHTHpOBaHBI: 1) rHE30 AJiS KIOBET; 2) MIETb IS
buabTpoB; 3) MUKpoamIiepMeTp; 4) pydka MEPEeMEHHOTO COMPOTUBIICHHUS; 5) pydKa
oTcuera Jucka; 6) OTCUETHBIM  AWCK; 7)ceTeBas  KOJOJKA; 8§) KHOMKa
MUKPOBBIKITIOUATENs; 9) MepeKiIrovaTellb «reMOTJIOONH — SpUTPOIUThDY; 10) pydka
MOJCTPONKH auarna3oHa; 11) curHaiabHas JJaMIiouka.

Ilocmpoenue kanubpoeounoii kKpueoui. B3Bech >putporutoB B 3%-Mm
pactBope xjopuctoro Hatpus (1 : 400) mOACYMTHIBAIOT HECKOJIBKO pa3 B Kamepe
I'opsieBa, 3aTeM POTOMETPUPYIOT HA HPUTPOrEMOMETPE B KIOBETE C TOJIIIUHOU CIIOS
3MM mpu KpacHOM cBeTodmibTpe Ne 8. 3aTeM W3 ATOW B3BECH TOTOBSIT DS
MocJeA0BaTEIbHBIX pa3BeeHUd U ux GoroMeTpupyroT Toxke. Ha ocHoBaHumu
MOJIYYEHHBIX JIAaHHBIX CTPOSAT CPEAHION KaTUOPOBOUHYIO KPHUBYIO C YKa3aHHEM IO
OCH OpAMHAT (PU3MUYECKUX IIOTHOCTEN (IKCTUHKIMHU) pa3BEIECHHON B3BECH, a IO OCU
a0CIMCC — COOTBETCTBYIOIIMX UM KOJMYECTB SPUTPOLMUTOB B 1 MM KpOBH. 3aTeMm
npu paboTe ¢ ONBITHBIMH OOpaslamMu KpOBH (POTOMETPHUPYIOT pPa3BEICHHYIO
ONBITHYIO B3BeCh »puTpouutoB (1 : 400) M Mo ee ONTUYECKOM IUIOTHOCTU U
KaIMOPOBOYHOM  CTAaHJAPTHOW KPUBOW  OMNPEACNSIOT  COACp)KaHWEe B  HEH
OPHUTPOLUTOB. Pacder comepKaHHs SPUTPOLUTOB B 1 MM® ONBITHOrO 06Gpasia
LEJIBHOM KPOBHU
MPOU3BOMAT MO cieayromen popmyre:

X=AXxB,
3
rae X — UICKOMO€E KOJINYECTBO SPUTPOLIMTOB B | MM~ KpPOBH;



A — conepkaHue 3pUTPOLMTOB B Pa3BEICHHON KPOBU OIMBITHOTO 00paslia,
HaWJICHHOE 110 CTaHJaPTHON KaIMOPOBOYHOM KPUBOM;
B — pa3Benenue onbITHOTO 00pasiia.

[Toacuer 3pUTPOLUTOB € MOMOIIBIO (POTORIEKPHUUECKOTO IPUTPOTEMOMETpa
MIPOU3BOAUTCS CiemyronuM oopasom. B 15 mi 3%-ro pacTBOpa XJI0pHUCTOTO HATPHUS
KOJINYECTBEHHO BHOCAT 20 MKJI KpOBH MUIETKOM 0T remomeTrpa Canu U TIaTeIbHO
nepeMemmBaoT. CMech MepenuBaloT B KIOBETKY «J» spurporemomerpa. Ilo
YCTAaHOBOYHOMY CBETOPUIBTPY «Y» MPOU3BOMAST YCTAHOBKY KOHTPOJBHBIX TOUEK
nmpubopa, TEPEKITIOYCHHOTO Ha PeXuUM «I». 3aTeM Ha MeCTO CBeTo(UiIbTpa
MOMEIIAIOT KIOBETKY «3J» C B3BeChl0 »puTpouuToB. I[lociae »3Toro crpelnka
MUKPOAMIIEPMETPA CMECTUTCA OT HYJIEBOIO MOJIOKEHHUs. Pydkoll ycTaHOBOYHOTO
JIMCKAa BO3BpAIlAIOT CTPENIKy mpubopa B HysneBoe mnosoxeHue. [lo mkane
SPUTPOLUTOB YUTAIOT PE3Y/IBTAT U MPOH3BOIAT MOICYET PHTPOIUTOB B 1 MM° ¢
y4ETOM pa3BeCHUSI KPOBH, UCIIOJIb3Ys CTAHAAPTHYIO KaJTUOPOBOUHYIO KPUBYIO JIJIS
ONpENEIICHUS] KOHIIEHTpPAalMU KJIETOK BO B3BECHM JSPUTPOLMTOB B PacTBOpE
XJIOPUCTOTO HATPHSI.

Konmponwsnwie sonpocwi
1. Ctpoenuie 1 OCHOBHBIE (PYHKIIUU SPUTPOLIMTOB.
2. Konn4yecTBO SpUTPOLIUTOB B KPOBH Y Pa3HBIX BUIOB CEIbCKOXO03SHCTBEHHBIX
KUBOTHBIX.
3. Kakne MeTtonpl mojcyeTa 3puTpOIMTOB Bl 3HaeTe? B uem mMx cXOACTBO U
oTiiune?

Pabooma 6. Ilogcuyer TPOMOOIUTOB B KPOBH

Tpomboyumer (6eCIBETHBIE KPOBSIHBIC TUIACTUHKU) — KJIETKH OBaJbHOU WIIH
okpyriion (opmbel. TpoMOOLUTHI MIIEKONMUTAIOMIMX HE CoAepxk aT sapa. Sapa
coziepKaT TPOMOOIIUTHI MTHUII, PHIO, 3€MHOBOJIHBIX, TPECMBIKAIOIIUXCS U aM(pUOUiA.
Nx cnenuduryeckast pyHKIUs — ydyacTHe BO BceX (pa3zax CBEpTHIBAHHUS.

Ilenb onvima. HayuuTbest onpenensith cojaepkaHue TPOMOOIIMTOB B KPOBH.

Mamepuanst u 06opyoosanue. Menanxep g SpUTPOILMTOB, CUETHAST KaMepa
I'opsieBa, muKpockomn, pa3daBuTedb sl TPOMOOIUTOB (3,8 T JIMMOHHOKHCIIOTO
Hatpus, 0,57t consHot kucnorel u 0,151 wmerunenoBoit curum B 100 mn
JTUCTUJITUPOBAHHON BOJBI KUIISTAT U OXJIAXKIAIOT; B XOJOAHBIM OTPUIBTPOBAHHBIN
pacTBOp 100aBISIOT 2—3 KarIu KPenKoro (opMalinHa), KPOBb.

Iloozomoexka u nposedenue onvima. B Menanxep JjIsi SpUTPOLIMTOB HAOPAThH
KpoBb 110 oTMeTKH «0,5» u paz6aButh ee B 200 pa3 no metku «101» pacTBopoM st
TpoMOOIUTOB, epeMeniath. [lonoxmaars 10 MuH, 4TOOBI TPOMOOIIUTHI OKPACHIIHCH
METHJICHOBOW CUHBIO. [IOBTOpHO mepemenaTh pacTBOpP B MEJaHXKEPE U 3aNOJHUTh
kamepy [opsieBa 0OBIUHBIM crocoO0M. TpomMOOLUTHI pacrpenensioTcs B Kamepe
PABHOMEPHO MEX]Y SPUTPOLIUTAMHU B BUE TOIyO0BATHIX TJIBIOOK.

[Toacuer TpOMOOLMTOB MPOBOAUTCSA MOJ CpelHUM yBenauuenuem (15 x 40)
MHKpPOCKOIA B 25 GONBLINX KBagpaTax. KoamdecTBo TpoMGOIHTOB B | MM KpPOBH
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BBIYMCIIAIOT O (popmyie:

Ax4000x%200 ,
400

rae X — KOJIMYeCTBO TPOMOOITUTOB B 1 MM KpPOBH,
A — cyMMa KJIETOK, NoJicuuTaHHbIX B 400 MabIX KBagpaTax;
4000 — 1/4000 mm® cocTasnseT 06BbeM HaJl MaJIbIM KBaJpaToM, B KOTOPOM
MIPOU3BOIIIIN TTOJCYUET;
200 — pa3BenmeHre KPOBU B MEJIAaHKEPE;
400 — KOTMYECTBO MAJIBIX KBAJPATOB, B KOTOPHIX MPOU3BOIUIH ITOJCYET.
[Tocne nmpeoOpazoBanus Gpopmysa UMeeT BU:
X =A x2000.

X:

Konmponwsnwvie séonpocwi
1. Kakyto posib Urparotr TpoMOOIIUTHI B OpraHu3me?
2. Meton nojcyeTa KOJIU4ecTBa TPOMOOIIUTOB B KPOBH.
3. Mopdomoruueckasi xapakTepucTUKa TPOMOOITUTOB.
4. O yeM CBUJIETEILCTBYET CHIXKEHHE TPOMOOILIUTOB B KPOBU?

Paboma 7. lloacyer JIeHKOUUTOB B KPOBH

Jletikoyumvr — 0o0jee KpymnHbIE KIETKH, 4e€M J3pUTpouUTbl. OHU HUMEIOT
HEOJMHAKOBYIO (POpPMY sI€p U HEOTHOPOAHYIO LIUTOIIA3MY.

OOmiee KOJIMYECTBO JIEMKOIMTOB B KPOBM 3HAYUTENIBHO MEHBIIE, YEM
SPUTPOLIUTOB. Y MIIEKOMUTAIOMMX OHO cocTtaBisieT okono 0,1-0,2 % ot ymcna
KPaCHBIX KPOBSIHBIX TEJICII, Y NITUIl HeCKOJIbKO Oombie — 0,5-1 %.

JIeHKOLMTBI WUIPAaOT BaXXHYI0 pOJIb B 3alIUTHBIX W BOCCTAHOBUTEJIBHBIX
nporeccax B opranusme. Mx cnenudpuueckne pynkumu: (haromnutos, oOpa3zoBaHue
aHTHUTEN, 00e3BPEKUBAHNE U yJJaJI€HUE TOKCUHOB.

YBeIMUYeHHE KOJMYECTBA JICMKOLMTOB B KPOBHU HA3BIBACTCS JIEUKOLUTO30M.
JleitkoruTo3 HaOIIOACTCS MOCEe TpHemMa MU (MUIEeBAPUTENbHBIN), BO BpeMs
OepeMEeHHOCTH, MPU MBIIIEYHON paboTe, O0JIEBBIX OIIYIICHUSAX, CUIIBHBIX MOIUIX
U T. 1. OH XapaKTepeH U I BOCIAIMTEIbHBIX MTPOLIECCOB.

YMEHbIIEHUE KOJMYECTBA JIEMKOLUMTOB B KPOBU HA3BIBAETCS JIEMKOIIEHUEW.
OnHa oTMeyaeTcsi Mpu HEKOTOPBHIX MH(PEKIMOHHBIX 3a00JieBaHMsIX (mapatud TensrT,
yyMa CBUHEMN).

[Toncuer xoamyecTBa JEUKOIIMTOB B KPOBU UMEET OOJIBIIOE AUATHOCTHUYECKOE
3HAYCHHUE.

Ileny onvima. OcBOUTH METOAMKY MOJCYETA JICUKOLIUTOB B KPOBH.

Mamepuanor u o060pyoosanue. Muxpockorn, cueTHas Kamepa [opsieBa,
MeJaHXep I JICMKOmUTOB (C Oenoii OycuHKoM), 2%-ii pacTBOp YKCYCHOMH
KHCJIOTBI, TOJKPAIICHHBIH METHUJICHOBOW CHHBIO, CKapuduKaTtop, CIHUPT, BaTa,
dbuapTpOoBaNbHAS Oymara, CTaOMIN3uPOBaHHAS KPOBb.

Iloozomoexka u nposedenue onvima. B Menanxep i JCHKOIMTOB HAOpaTh
KpoBb 10 oTMmeTkHu «0,5», a 3areM g0 orMmeTku «l1» — 2%-i1 pacTBOp yKCyCHOM
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KUCJIOThI, MOAKPAILIEHHBIH METUIEHOBON CUHBIO. IIpu 3TOM KpoBBH pa3baBisercs B
20 pa3. B ropu3oHTaJIbHOM IOJIO)KEHUH, 3aKaB 00a KOHIA MEJaH)Xepa NajbliaMH,
BCTPSIXMBATh €ro B TeueHHWEe 2-3 MMH. 3a 3TO BpeMs IPOU30HAET TEMOJIN3
SPUTPOLIUTOB, pa3pylieHue OOO0JIOUEK JIEWKOLUUTOB IOJ JCHCTBHEM YKCYCHOM
KHCJIOTHI M 00pa3oBaHUE PaBHOMEPHOM B3BECHU UX SAEP, KOTOpbIE OyAyT OKpaIlIEHBI
METHJICHOBOW CHHBIO.

BrimyctrB u3 Kanumuisipa Menasxepa 2 Karuiv )KUAKOCTH B YallKy JUIsl CIIMBA,
CIEAYIOLIEH KaIulel 3aloJIHATh CUETHYIO Kamepy ['opsesa. [loncunrars terikonuTh
B 25 OoybIIMX KBaJpaTax M 3aHECTH JaHHbIE B TE€Tpaab. UTOOBI OTIMYMTH szipa
JIEUKOLIMTOB OT NOCTOPOHHUX YACTHLL, IOJIb3YIOTCSI MUKPOBUHTOM MHUKPOCKOIIA.

PaccuuteiBaroT copepkaHue JIEMKOLIMTOB B 1 mM® UCCIIENyEMON KPOBH IO

dbopmyie:
X=Ax20x10=A x200,

rie X — KOJMYecTBO JIeHKOIUTOB B | MM® KPOBH;
A — cymMMa KJIETOK B 25 O0JbIINX KBaJpaTax;

20 — pa3BejieHHE KPOBH;

10 — 06BeM, B KOTOPOM MPOU3BOAMIIHU TTOJICYUET.

Konmponvuwvie 6onpocut
1. Yrto Takoe jerikormTo3? Buasl nerkonurosa.
2. Uto Takoe nerkorneHus?
3. OYHKINH JTEHKOIUTOB.
4. B xakux KBaJparax CETKA Kamepbl [ opsieBa MPOBOAT MOACUET JCHKOITUTORB?
5. EnuHuIbeI n3MepeHUs KOMYeCTBA JICHKOIIMTOB B KPOBH.

Paooma 8. Iloacuer 3pUTPOUMTOB U JIEHKOIUTOB C MPUMEHEHHEM MEPHOii
NUNETKU

Heyno6ctBa paboThl ¢ MenaHkepaMH IMpU MOJicUueTe KIETOK (OmMOKU B
pa3BeJIEHUM, TPYJHOCTH TMPOMBIBAHMS W BBICYIIUBAHUS MEJIAHXKEPOB U T. 1.)
YCTPAHSIOTCA MPU UCIOJIb30BAaHUHU MPOOMPOYHOTO METOA PA3BEACHHUS KPOBHU.

Ilenv onbima. OcBouTh mOACYET (HOPMEHHBIX DJIEMEHTOB KPOBU C
IPUMEHEHUEM MEPHOM MUTICTKHU.

Mamepuanvt u o06opyoosanue. IlpoOupku DropuHCKOro, MNUNETKa OT
remomeTpa Canu, mumneTka Ha 1 M, TUIIeTKa HA 5 MJI, MUKPOA03aTop, pa30aBUTEIb
JUTSI SPUTPOLIUTOB, pa30aBUTENh ISl ICHKOIIUTOB, Kamepa [ opsieBa, MUKPOCKOTI.

Iloozomoexka u npoeedenue onvima. B mpobupku DropuHCKOTO HAIO
OTMEpUTH 10 4 MJT pazdaBuTens ajst >putporuToB u no 0,4 mi pazdaButens s
nedkouuToB. C 3TOM LENbI0 MOXHO TAaKK€ MCIOJIb30BATh CEPOJOTUYECKUE
[JIAHIIETHI.

HaGupatoT kpoBb B KanmWJUISIpHYIO NUMNETKY OT remomerpa Camu Ha 20 MM
(20 MKIT), KOJTMYECTBEHHO TEPEHOCAT B JKUAKOCTH JIJIsl 3pUTPOUUTOB. COMepiKuMoe
OpoOMPKY WM JIYHKH IUIaHIIETa THIaTeNIbHO mNepemeruBaioT. KpoBb mpu 3ToM
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pazoasisiercs B 200 pas.

B npyroii uncteiii kanusuisip cHoBa HabuparoT 20 MKJT KpoBH U BHOCAT ee B 0,4
MJT pa30aBUTENs 11 JIGUKOLMTOB B MPOOUPKY DIOPUHCKOTO WU JIYHKY
CEPOJIOTUYECKOTO TUIAHIIETa, THIATeIbHO NIepeMelnBatoT. Pa3BeieHre KpoBH Mpu
3TOM noJiydaercs B 20 pas.

Jlanee moacdyer (QOPMEHHBIX SJIEMEHTOB KPOBH MPOU3BOMIT OOBIYHBIM
CrocoOOM B CUETHOM KaMepe.

Koumponvnwie eonpocut
1. KonnuecTBO JIEMKOIMTOB B KPOBH Pa3HBIX BHUJIOB CEIHCKOXO3SMCTBEHHBIX
’KUBOTHBIX.
2. Cnenuduyeckre GyHKIIMU JCHKOIIUTOB.
3. MeToauku noacueTa JIEHKOIUTOB.

Paboma 9. OnpenesneHue JeiKOrpaMMbl

Kpome o0miero konauuectBa JEHKOLMTOB B E€IUHHUIIE OTCYETa KpPOBU IpHU
OLICHKE (PU3MOJIOTMYECKOr0 COCTOSIHUASI OPTaHU3Ma BaXKHBIM SBJISIETCSI COOTHOIICHHE
OTJIETBHBIX KJIETOK Oenoi KpoBU. JICMKOIMTHI AENATCS Ha JABE OOJIbIIME TPYIIIBI —
3€pHHUCTHIE U HE3EPHUCTHIE.

3epHUCTbIE JIEHKOLUUTHI HMEIOT CErMEHTUPOBAHHBIE S/Ipa, COEAUHEHHBIE
MEXIy CO0OOW IepeMbluKaMU WA MPEACTABICHHbIE KOMIIAKTHOW BBITSIHYTOM
Maccol. B aTMX KiIeTkax 3€pHa UUTOIUIa3Mbl OKpPAIIMBAKOTCS KHUCIBIMU WU
OCHOBHBIMH KpacKaMH.

Do3unogunbl — OONBIIME KIETKU C JABYX- WJIM TPEXJIONACTHBIM SIIPOM CHHE-
(uoneToBOro mBeTa U C KPYMHOM 3€pHUCTOCTHIO B LIUTOIUIA3ME, SIPKO-KPAaCHOTO
LBETA.

basogunbi — KIETKU C CErMEHTUPOBAHHBIM SIAPOM M KPYNMHBIMHM 3€pHAMU B
IPOTOIUIA3ME, UMEIOLMMU ITPU OKPAIIMBAHUHA CUHHUW LIBET.

Heiimpoghunvl — KpyriHble KJIETKH C Pe3Ko 0OpucoBaHHBIMHU siapamu. [lpu
OKpalllMBaHUU OHHM MMEIOT MPOTOILIa3MYy CJIErKa po30BaTOro I[BETA, HAIIOJIHEHHYIO
MEJIKUMH  3€pHBIIIKAMU  po3oBaro-(uoneToBoro 1mBera. (CerMeHTosAepHbIe
HEUTPOPUIIBI UMEIOT Spa B BUAE CETMEHTOB, CBA3aHHBIX APYT C APYIrOM TOHKUMH
HUTSAMU; MOJIO/Ible (POPMBI HEUTPOPMIBHBIX TPAHYJIOLUTOB — MAJIOYKOSIACPHBIE,
UMEIOT SAPO B BUJIE MAJOYKKM WM MOAKOBBL. KOHBIE (OpMBI MMEIOT OOJIbIIOE
Kos10acooOpa3Hoe WM najoykooOpaszHoe sapo. Berpewaromiyecs B KpoBU NIpH
MATOJIOTUYECKUX TMpolieccax Hespenble (GOpMbl — MHENOIUTH XapaKTepU3YIOTCS
OOJIBITION BEIMYUHOMN M KPYITHBIM O€C(OPMEHHBIM SIPOM.

XapakTepHOH OCOOCHHOCTBIO JIJII  HE3pEIbIX  JICHKOIIUTOB  SIBIISIIOTCS
KOMITAKTHOCTb $1/Ipa U OTCYTCTBUE 36PHUCTOCTH B POTOILIA3ME.

Jlumgoyumul — KIETKU C KPYTJIBIM SJIpOM, HEOOJIBIIUM TOSACOM LIMUTOILIA3MBI,
OKpAIIIEHHOW B HEXHO-TOMYO0OH I[BET. XapaKTepHOW OCOOCHHOCTHIO JUMQOIUTA
ABJISIETCSl CBETJas 30HAa BOKPYT fJipa, Pe3KO BbLAENAIONIAsICS Ha roiayoom ¢oHe
OKpalIEHHOM MPOTOIUIa3Mbl, — IEPUHYKIIEAPHAS 30HA.

Monoyumer — OOJbIIME KIETKH, KOTOPbIE Yallle BCEro HUMEIOT KpYIHbBIC
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000o0BuAHBIE snpa. VX nMromiazMa OKpaumMBaeTcs B CEpOBATO-TOIYO0OH IIBET,
3aHUMAET MHOT'O MECTa, CBETJIOW 30HBI BOKPYT SiApa HET.

Cpenu MeTONIOB, NAIOIMIMX BO3MOXHOCTh OOBEKTUBHOW OIICHKHM COCTOSIHUS
3I0POBbSl U TEUYEHHUs IATOJOTHMYECKOTO MpOIecca B OpraHu3Me, BHUIHOE MECTO
OTBOJIUTCA  MCCIIEIOBaHUIO MOp(OoJoruyeckoro cocraBa kposu. Ilo ero
MOKa3aTeJIsIM MOKHO CYAHTh O (DYHKIIMOHAIBHOM COCTOSTHUU OPTaHOB W CHUCTEM H
PEaKTUBHOCTH OpraHU3Ma >KUBOTHBIX.

[Ipu HekoTOphIX 3a00JEBaHUAX, IOMHUMO JIEHKO3a WM JICHKOIICHUH,
OTMEUYAIOTCS M3MEHCHHSI B COOTHOIICHWU MEXKIY OTACIBbHBIMU (hopMamMu OeIbIX
KPOBSIHBIX KJIETOK.

[IponieHTHOE COOTHONIEHUE OTAEIBHBIX BUJIOB OCJIBIX KPOBSIHBIX KJIETOK HOCHUT
Ha3BaHUE JICUKOYUMAPHOU POPMYIIbL.

Omnpenenenre 3TOro moka3aressi UMeeT O0JIbII0e MPAKTUYECKOEe 3HaUCHHE.

Ilenv onvima. Ilo3HakOMHUTBHCS C MOPGOJOTHUYECKUM COCTaBOM  OENbIX
KPOBSIHBIX KJIETOK. OBJaJeTh METOJUMKOW MOJcYeTa JIECHKOLMTOB M PACCUUTATh
JEUKOIUTAPHYIO GOPMYITY.

Mamepuanet u o06opyooseanue. MUKpOCKON C HMMEPCUOHHOW CHUCTEMOM
(o0wvexTuB x90), OKpallleHHbIE Ma3KHU KpOBU, OCH3MH, BaTa, UMMEPCUOHHOE MacJo,
OJMHHAIIATUKIABUIIHBIN cUueTYnK, ocBeTuTes OM-19.

Iloozomoexka u nposeedenue onvima. BriBelieHre JIeiKONUTApHONU (HOPMYJIBI
MPOU3BOJIUTCSI B 3apaHee IMPUTOTOBJICHHOM M COOTBETCTBYIOIIUM 00pa3zom
OKpaIlIEeHHOM Ma3Ke KPOBH.

Texnuka npuzomoenenusn u oxkpacku maszxka. Ha yucroe npeiMeTHOE CTEKIIO,
XpaHuBIleecss B 0aHKe CO CIUPTOM M 3(UpoM, HaAHOCAT Karuito KpoBu. K Hell mon
yraoM B 45° MOABOAST TIOKPOBHOE CTEKJIO WM OTHUIM(OBAHHBIA KOHEI
PEIMETHOTO CTEKJa TakK, 4TOObl yroj ObUT PAaBHOMEPHO 3allOJIHEH KPOBBIO, W
JIETKUM, OBICTPBIM JBUKEHUEM MPOBOSAT MO CTEKITY. XOPOIIUM Ma3KOM CUUTACTCS
TaKoi, B KOTOPOM KpOBb pacIojaraeTcsi Ha CTEKJIE B BHUJE PABHOMEPHOW, HE
BBIXOJISIIEH 3a Kpasi CTEKJIa, TOHKOW IOJOCKHA. Ma30K BBICYIIMBAIOT Ha BO3JIyX€ U
OKpalllUBalOT OJHUM M3 CIOCO00B, B wyacTHOCTH — 1o [lanmenreiimy: Ha
He(PUKCUPOBAaHHBIM Ma30K HaHocAT TmmneTkord 10-15 kamens kpacku Maii-
I'pronBasibia (KOTOpasi OJHOBPEMEHHO (DUKCHUPYET Ma30K 3a CYET BXOSIIETO B
COCTaB Kpacku MeTaHosia). Yepes 3 MuH mnpuOABISIOT CTOJIBKO K€ BOABI U
MPOJOJIKAIOT OKpalllMBaHUE elle | MUH, MOCJEe Yero KpacUTellb CMBIBAIOT BOJIOM.
3arem Ha Ma3ok Ha 15-20 MuH HaHocAT pabouuii pacTBOp Kpacku PoMaHOBCKOTO.
[Tocne »TOrO Kpacky CIMBAIOT, Ma30K MPOMBIBAIOT BOJON M BBHICYIIMBAIOT Ha
BO3JIyXe. ITOT COCOO OKPACKU CUMTAETCA HawIydimuM. Ha Ma3o0k HaAaHOCST Karuiro
MMMEPCUOHHOTO Macjia U MPOCMATPUBAIOT €r0 B TOHKOW YacTU IMOJ MUKPOCKOTIOM
npu okyisape x10 u oovektuBe x90. [lomcuer kieTok MPoM3BOAAT B 2—4 MOJIAX,
METOJIOM «3ur3ara», moka He HacuutaroT 100—200 kierok. Yder jaeHdKoIMUTapHBIX
kietok BenyT 11-knaBumnbiM cueTunkoM. [Ipu mepecuere 100-200 neiikoruToB
pazgaeTcss 3BOHOK, YKa3bIBAIONIMKW Ha OKOHYaHWE TojcyeTa. I[lomyueHHbIe
PE3yNbTAThI 3aAMUCHIBAIOT B TETPA/Ib B BUJIE€ TAOIHIIBI.
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Tabnuua nis 3anucu ekoruTapHoi hopmyssl, %

Hetitpoduis bazoduner | Do3unodumiel | Jlumdonutel | MOHOLIUTEI

IOHBIC MaJIOYKOAACPHBIC | CCTMCHTOAACPHBIC

[locne okoHuaHusi pabOTHl HEOOXOJWMO YAAIUTh OCTATKU WMMEPCHOHHOTO
Macia ¢ OOBEKTHBAa MHUKPOCKOMNA M MPEIMETHOTO CTEKJa C Ma3KOM KPOBHU MpH
MIOMOIIM BaTHOTO TaMIIOHA, CJIErKa CMOYEHHOT'O OEH3MHOM.

Onpeodenenue  neiikoyumapnozo  npogpuna  (aOCOMIOTHOTO  YHUCIa
nerikoruToB). [lpu wccienqoBaHUM JIGUKOIUTAPHON (POPMYIIBI HENb3sl BBISBUTH
aOCOJIIOTHOE COJIEepKaHUE KAKIOW TPYNIMbl JEHKOIUTOB. ITO MOKHO yCTAHOBHTH
MyTeM ONPEACIICHUS JICMKOUUTAPHOTO MPOdUIIs, Il 4ero HY>KHBI PE3yIbTaThl
nojicyeTa OOIIEro KOJWYeCTBa JEHKOUUTOB B 1 MM~ WM JaHHBIE JEHKOUMTApHOU
dbopmynbl.  [[ns  pacuera JeMikouMTapHOro Tpoduias HEOOXOoAMMO  oOIee
KOJIMYECTBO JICHKOIUTOB B 1 MM YMHOXUTbh Ha MPOLEHTHOE COJEpKaHUE ITAHHOU
TPYIIIbI JEHKOLMTOB U 3TO NMPOU3BeAeHUE pa3nenutb Ha 100.

JleitkoruTapHbIid TPOPHIIbL MOKHO 0TOOpPA3UTh B BUAE rpaduka.

Onpeoenenue cemoyumonozuueckozo nokazamena (I'I]II) IToT noka3aTeib
IpeicTaBisgeT Cco0Oil OTHOIIEHHE HauboJee KPYMHBIX TPYNN HE3EPHUCTHIX
JEUKOIUTOB K 3€PHUCTHIM, T. €. TUM(POIIUTOB K CErMEHTOSIEPHBIM HEHUTpOdHIIaM.
['UIT ucnonb3yercs npu orieHKe (HU3UOTOTUYECKOTO COCTOSIHUSI OpraHU3Ma.

Konmponwsnwvie séonpocoi
1. Knaccudukanus 1eMKOIUTOB.
2. Metop onpeieneHust ICHKOTPaMMBI.
3 MeToap1 OKpacku Ma3koB KPOBH.
4. Metopp! (pukcanum Ma3koB KPOBH.
5. lmarHocTryeckoe 3Ha4YEHUE JEHKOTpaMMBbI.

Pabooma 10. I'eMor;100MH KPOBH M €ro0 OnpeaeieHne

I'emoenoburn (Hb) — npIXaTeabHBIH MHUIMEHT KPOBH  IMO3BOHOYHBIX,
COJIEpIKaIlUICS B APUTPOLUTAX U cocTaBistomuil 10 90 % ux cyxoro BellecTBa.
On moctpoeH u3 6enKoBOM yacTu — riioouHa (96 %) U MPOCTETUIECKOM TPYIIIBI —
remMa, COJICpIKallero Keynes3o.

Crnenuduueckas QyHKIUS TeMOrjo0rHa — epeHoc Kuciaopoaa K TkaHusm. [1o
KOJIMYECTBY  TIeMOMVIOOMHA  CyIsIT 00  OKHCJIUTEIbHO-BOCCTAHOBUTEILHOM
CIIOCOOHOCTH KPOBH.

Conepxanvue reMoryioOMHa B KpPOBM 3aBHCHUT OT BHJa, Bo3pacTa, Iojia U
COCTOSIHUSI 3JI0POBbSI JKMBOTHOTO. B CBsI3U ¢ ATUM ONpeaesieHHe reMorjioOuHa
SIBJISIETCS] BAKHEUIIICH 4aCThIO KIIMHUYECKOTO aHaJIn3a KPOBH.

Ilenv onvima. O3HaKOMUTBHCSA C KOJIOPUMETPUUECKUM METOJIOM OIPEICICHUS
remMorjoOnHa ¢ momomibio remoMerpa Caam M C TMOMOIIBIO AIEKTPUUECKOTO
APUTPOTEMOMETPA.
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Mamepuanst u oo60opyoosanue. I'emomerp Canu, crabunn3MpoBaHHasi KPOBb,
ckapuduxaTtop, 0,1 H pacTBOp COJSTHOM KUCJIOTHI, JUCTUILUIMPOBaHHAs BOJA, CIUPT,
Bata, (QuubTpoBanbHas Oymara, 0,1%-i1 pactBop kapOoHaTa  HaTpus,
AIEKTPOIPUTPOTEMOMETP.

Iloozomoeka u nposedenue onvima. Js onpeneleHds TeMOTTIOOMHA
HCIONIB3YIOT ClenHanbHbld pubop — remometp Canu. OH nMeeT Tpu MpoOUpPKH,
BCTABJICHHBIE B IJIACTMACCOBBIA IITATHUB, 3aJHSAS CTEHKAa KOTOPOTO CcJejaHa W3
MaTOBOI'O CTEKJIa, PaCCEMBAIOIIETo CBET. J[Be KpaitHue mpoOupKku mprubopa 3amnasHel
U COAEpKAT CTaHJAPTHBIA PACTBOP COJSHOKUCIOrO reMaThHa, B KoTopoM 16,7 r%
remoryioonna. Cpeassisi mpoOupka reMoMeTpa OTKPBITast, MycTas U rpayupoBaHHAS
B rpamMM-TpoueHTax (r%) reMorioouHa.

B rpanyupoBaHHyl0 NpOOHMPKY C TMOMOIIBIO MHUIETKH HAIUTh 10 HUXKHEH
MeTku 0,1 H pacTBOp CONSIHOM KUCIOTHI. B KanmuIsIpHYIO NUNETKY, TPUIOKEHHYIO
K remMomeTpy, HaOpaTh 10 metku 0,02 mur (20 Mxi) kpoBu. M3numiku ee yaanuTth
GbuIbTpOBaATLHON Oymaroi, MUIETKY C KPOBBIO OIMYCTUTh HAa JHO MPOOUPKHU C
PacTBOPOM COJITHOM KHCIOTBHI U OCTOPOXKHO BBIAYTh KPOBB TaK, YTOOBI BEpXHUM
CJIOM pacTBOpa oOcCTajci Npo3pauyHbIM. [IpOMBITH NHUMIETKY OT KPOBU COJISTHOU
KHCJIOTOM U3 BepxHero ciiosi. KpoBb B MpoOupKe TIIATEIBHO MEpEeMeIIaTh, ClIerka
yaapss NanblieM N0 HWKHEW 4acTh MpoOWpKH, M 3aMeTUTh Bpems. PoBHO uyepes
S MHMH, KOTJa MpOWAET IeMOJH3 SPUTPOLUUTOB U 0OO0pa3oBaHUE COISTHOKHUCIOTO
remMaTuHa, J00aBUTh B MPOOMPKY IHUCTWUIMPOBAHHYIO BOJY IO KaljisiM M BCE
COJICP’)KUMOE TIepeMeniaTh CTeKISHHOM manodykod. Bomy mobaBistoT a0 TeX mop,
MOKa UBET >XUAKOCTH B MNPOOHUPKE HE CTAaHET OJWHAKOBBIM CO CTaHIApTAMHU
COJITHOKHCIIOTO TreMaTuHa. JlemeHue, 10 KOTOpPOro MOAHSUIACh KUAKOCTh B
rpaJyUpOBaHHON MPOOHMPKE, MOKA3bIBACT COJEpPNKAHUE TeMOTJIOOMHA B KPOBH B
rpamMM-TIPOLIEHTaX.

Jist  ompexneneHus reMorjioOMHa B KPOBH  MOXKHO — HMCIOJIb30BaTh
anekTpudeckuil  sputrporemomerp. I[lpunumn pabotel 3TOrO mpubopa —
(GoTodNIeKTpUUECKOE HM3MEPEHHE CTENEHU IMOTJIOLIEHUS CBETa  pPacTBOPOM
reMorjo0OuHa.

B npobupky nHanuaroT 5 ma 0,1%-ro pacTBopa kapOoHaTa HATpUsi U BHOCSIT
Mukporunetkod ot remomerpa Camu 0,04 M (40 MKITI) HcCcaeayeMoill KpOBH.
Conepxxumoe MPOOUPKH TIATETHLHO TEPEMENINBAIOT, BBUIMBAIOT B KIOBETKY C
orMeTKoM «I™» u momemiator B npubop. IlepeBoasT mepeximtouarens «29 — ['» B
nonoxenue «I['», ycranaBmuBaioT cBeToduabTp «K». Bpamenuem pyuku
OTCUETHOTO AMCKA CTPEJIKY MHKPOAMIIEPMETpPA MPHUBOJIAT B HYJIEBOE IOJIOKECHHE.
[Mudppa ©Ha 1mKajme reMoryioOMHA, COBIAJAIONIAs C PUCKONM HaA CTEKIIe
IPUTPOTEMOMETPA, TOKA3bIBACT KOJIMYECTBO TE€MOTJIOOMHA B MpoOE B IpaMM-
POLICHTAX.

JIsist TOro 4TtoObl MOJYyYEHHBIE AHHBIE BBIPA3UTh B OOLICHPHUHITONW CUCTEME,
MOJIYYEHHBIN pe3yJbTaT HaJl0 YMHOXHUTH Ha 10, 1 Toraa conepkaHue reMorioOuHa
MOJIYYUTCS] B TpaMMax Ha JIUTp (T/7).

Konmponwsnwie sonpocwi
1. 'emor00MH, 0COOEHHOCTH CTPYKTYPHI €70 MOJIEKYJIBI.
2. OyHKIIMH TeMOTJIOONHA B OpraHu3Me.
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3. MeToibl onpeiesieHus TeMOrI00nHa.

Paboma 11. BoluucjieHne IBETHOTO NMOKa3aTe/si KPOBU

[Tpu maToIOrMYeCKuX M3MEHEHUSX KPACHOW KPOBU KOJWYECTBO T'eMOTIIO0OWHA
Y 9HCIIO SPUTPOITMTOB BO MHOTHX CIIy4asX M3MEHSETCS HE B OAMHAKOBOM CTEIICHH:
garie KOJNYECTBO TreMOTIO0NHA U3MEHSCTCS Pe3ue, YeM YUCII0 IPUTPOITUTOBR.

CooTHoOIlIEHWE MEXIy KOJIMYECTBOM TE€MOIJIOOMHA B KPOBH M YHCIOM
SPUTPOITUTOB HOCUT HA3BAaHUE I[BETHOTO TOKa3zaTessi KpoBu. OH ompenemnsercs Kak
9JaCTHOE OT JCJICHHUsI OTHOCUTEBHOTO COoJepKaHus reMoriioonHa B kposu (Hb) Ha
OTHOCHUTEIFHOE KOJMYECTBO APUTPOLUTOB (D). DTOT MOKazaTeab XapaKTepu3yeT
CTENICHh HACBIIIECHUS] DSPUTPOIMTOB remorioduHoMm. OrmnpeneneHrue IBETHOTO
MoKa3aTessi KpOBH UMEET OOJIbIIIOe JUArHOCTHICCKOE 3HAUCHHE.

Ilenb pabomobt. OCBOUTH NPUHIINI B CIIOCOO pacyeTa IBETHOTO MOKa3aTesl.

Cooeporcanue padomwr. 1lBetHoit moxazarens kpoBu (LIII) BeuuchsoT 1O
cnenyroie hopmyre:

i = Hb, 3, Hb,3,

_ cox . Dx 9w
Hb, 3, Hb, 9,

rac HbH — CpCAHCC KOJINUYCCTBO FGMOFJIO6HH3 B KPOBH 3J0POBOI'0O JKUBOTHOI'O,

91{ — CPpCAHCC KOJIHUYCCTBO SPUTPOIUTOB B KPOBH 3J0POBOI'O ) KUBOTHOI'O,

be — KOJIMYCCTBO FCMOFHO6HH3 B KPOBH HCCICAYCMOI'O ) KUBOTHOTI'O,

9x — KOJIMYCCTBO SPUTPOLUTOB B KPOBHU UCCIICAYCMOT'O JKUBOTHOTIO.

B HOpMe 1BeTHO# moka3aTenb 0M30K K eAnHMIe. [laTomornyeckumMu cunTaroT
OTKJIOHEHHUS Moka3zatens cBoiie 15 %.

B npuBeneHHyro Bbillie QopMyIly CleAyeT MOACTaBUTh COOCTBEHHBIE (paHee
MOJIy4Y€HHBIE) JIaHHBIE O COJEP)KAaHUU DPHUTPOIMTOB M TEMOTIOOMHA B KPOBH
o0cie10BaHHOTO KUBOTHOTO. CBEJIEHUS O BEJMUMHE 3TUX NapaMeTpOB Y 370POBbIX
KUBOTHBIX B3ATh W3 MNpWIOKEHHs. PaccumTaTh IBETHOW IOKa3zaTeilb KPOBH H
c/ieNIaTh 3aKJII0YEHHE Ha OCHOBAHUU TMOJYYEHHOTO pe3yJibTaTa.

Konmponwvuwie éonpocul
1. CpoiicTBa reMOTJIOONHA U €T0 BaXKHEUIIUX (HOPM U COSTMHEHUH.
2. OcobeHHOCTH TeMOTI00MHA TIJI0/Ia ¥ )KUBOTHBIX PAHHETO BO3pacCTa.
3. LIBeTHOI MOKa3aTENb KPOBH.

Paboma 12. Onpenenenne cKopocT oceqanus 3purpouuron (COI)

CkopocTh OCElaHHsl DPUTPOIMTOB B IICIIBHOW CTaOMJIM3UPOBAHHOW KpPOBH,
3aKTIOYEHHOM B COCYH, SIBJISIETCS HECHenu(UUeCKHM T0Ka3aTeeM COCTOSHHUS
310poBbsi. OHA OTIIMYAETCS Y PAa3HBIX BHUJIOB KUBOTHBIX M 3aBUCHUT OT KOJUYECTBA
SPUTPOIUTOB B KPOBHU, MX DJICKTPUYECKOTO 3apsifa, COCTOSHUS W COOTHOIICHHS
dpakuii 6eMKOB TUTa3Mbl U IPyrux ¢GakTopoB. /[narHocTuueckoe 3HAYCHUE WUMEET
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HE TOJbKO aOCOIOTHAs BEIUYMHA CKOPOCTH OCEHAHHsS JPUTPOLIUTOB, HO U €€
JVWHAMMKA [PU Pa3BUTUHU MATOJOTHUYECKOTO MPOIIECCa.

Ilenv onvima. HayunuTbcsi OompenesisiTb CKOPOCTb OCEHAHUsI SPUTPOLUTOB C
NOMOIIBI0 METOIUKM [laHUEeHKOBA.

Mamepuanvt u ob60opyoosanue. [1pubop [lanuenkoBa, yacoBoe crekio, 5%-i
pPacTBOpP JIUMOHHOKHUCIIOTO HATPUS, YaCHI.

[Ipubop IlanuenkoBa coctour u3 4-10 rpagyupOBaHHBIX MHUIETOK,
BCTaBJICHHBIX B IITaTHUB.

Iloozomoexka u npoeedenue onvima. llpoMbiB nunetky 5%-M pacTBOpom
JUMOHHOKHUCJIOTO HATpHsl, HANOJHUTh €€ 3TUM € pacTBOPOM 10 MeTku «P» u
BBIJIyTh €0 Ha YaCOBOE CTEKJI0. DTOM e MUMETKON ABAKIBI HAOpaTh 10 METKH «K»
UCCJIEyEMYIO KPOBb U BBIMYCTUTh O0€ MOPIMU HAa YacOBOE CTEKIJIO, TIIATEIHHO
CMEIIIAaB C YXE€ UMEIOIMMCS TaM PACTBOPOM JIMMOHHOKHUCJIOTO HaTpHsl. 3aTeM
MUTNETKY HAMIOJIHUTh CTA0MIN3UPOBAHHOM KPOBBIO C YaCOBOT'O CTEKJIa 10 METKHU «K»
U, 32%KaB €€ BEPXHUMN KOHEIl NaJbleM, BEPTUKAIbHO IOMECTUTH B IITATUB, 3AMETHB
BpEMs.

PesynbraTel omnbiTa yuuThiBatOT uepe3 15, 30, 45 u 60 mun. CkopocTb
OCEJIaHUs IPUTPOILIMUTOB BHIPAKAIOT B MIJITUMETpaX BBICOTHI CTOJIOMKA TUIa3MBbI 3a
ONIPENIEIICHHOE BPEMSL.

Konmponwsnwie sonpocui
1. Metone! onpeaenenust COD.
2. ®aKTOpPHI, BIAUSIONINE HA CKOPOCTh OCEAAHUS SPUTPOILIUTOB.
3. O 4eM CBUIETENbCTBYET U3MEHEHHE CKOPOCTH OCEIaHMs SPUTPOIIUTOB?

Paboma 13. MeToabl onpeaesieHne reMocrasa

CBepThIBaHHE KPOBU OIpPEIESETCS BPEMEHEM OT Hayajla BbIXOAA KPOBH U3
KPOBEHOCHOTO COCY/JIa 10 00pa30BaHUs KPOBSHOTO CTYCTKA.

Ileny onvima. O3HaKOMHUTHCS C HEKOTOPHIMU OMOJIOTHUYECKUMHU CBOWCTBAMHU
KpPOBH.

Mamepuanvt u o060pyoosanue. OO€3KUpPEHHbIE TMPEIMETHBIE CTEKIa,
ckapu(duKaTOphbl, BaTa, CIIUPT, CEKYHAOMED.

Iloozomoexa u npogedenue onvima. bepyT ABe Karuii KPOBU M MOMEIIAIOT UX
Ha 00€3KMPEHHOE MPEeIMETHOE CTeKI0. Yepe3 Kakayt0 MUHYTY HAKJIOHSIOT CTEKJIO
C KpPOBbIO M TOBTOPSIOT JO TeX MOp, MMOKa OHA HE CBEPHETCA U HE NEPECTAHET
CKaThIBAThCS MO CTEKIy B BHUJE JKUIKOW Karid. BpeMss oT MomeHTa HaHECEHUS
KpOBM Ha CTEKJIO JI0 €€ CBEepThIBaHUS OyAEeT COOTBETCTBOBAaTH CKOPOCTH
CBEpThIBaHUS. Y JIOIIaaei oHO B cpeaHeM coctapiseT 9,0-12,0 muH, y cobak — 2,0—
4,0 m y xkyp — 0,5-2,0 mu=.

CkopocTh CBEPTHIBAaHUSI KPOBHU OMPEACIISIETCS pa3IMYHbIMU MeToaMu. OIuH
n3 HUX — MeTog PoHMno. CBEXEB3ATYI0 BEHO3HYIO KPOBb B KosmuyecTBe 10 karens
NOMEIAI0T HAa MPEeJAMETHOE WM YacOBOE CTEKJIO M 3acekaroT Bpems. KoHiowm
3aMassHHOM MUMETKU MPOBOJST MO MOBEPXHOCTU KPOBH, MOSBICHUE MEPBBIX HUTEH
(¢uOpHUHA CUYNTAIOT HAYAJIOM CBEPTHIBAHUSI.

18



Bpemsa ceepmwieanus, epems kposomeuenus (BK) — uHTepBas MeXay B3ITHEM
KPOBH U MOSIBJICHHEM B Hell cryctka ¢uOpuHa. YBeIuyeHre BPEMEHU CBEPTHIBAHUS
KPOBH, WIH eunokoazyiayus (IOHWKEHHAas CBEPTHIBAEMOCTh KPOBHU), HAOIIOAAETCS
pu:

— HEI0CTaTKe psijJia TUIa3MEHHBIX (PAaKTOPOB CBEPTHIBAHUS;

— ICUCTBUU aHTHUKOATYJITHTOB (OTpaBlIeHWE, MEPEI03UPOBKA JIEKAPCTBEHHBIX
CpEACTB);

— 3a00JICBAHUSX IICUCHH;

— autamuHo3ax C, K, P;

— [MOYE€YHOW HETOCTATOYHOCTH.

YMeHbIIIeHHe BPEMEHU CBEPTHIBAHMS, WU ZcUnEpKoazyayus (TOBBIIICHHAS
CBEPTHIBAEMOCTb KPOBH ), OTMEUAETCS MPHU:

— MACCUBHBIX KPOBOTCUCHUSIX;

— ABC-cunapome;

— POMOOLIUTEMUMU;

— JIeTUJpaTalllH;

— OIPUMEHEHUH  HEKOTOPhIX  JIEKAPCTBEHHBIX  CPEICTB  (ICTPOTEHHBI,
IIPOTECTUHBI).

OcranbHble TOKa3aTEIU KOAryJorpaMMbl OMPEACNSIOTCS JUO0 OOBIYHBIMHU
7a00paTOPHBEIMU  MeTOoJlaMH, JHOO ¢ TIPUMEHEHHWEM OJKCIpecc-TecToB. Hrmke
MIPUBOIATCS HEKOTOPBIE  TPAAUIIMOHHBIC CIIOCOOBI  OMpEAeNIeHUs ToKa3aTesei
KOaryJiorpaMMEl.

IIpompombunoswiti unoexc (IITHU, IIHM) — 5TO OTHOIIEHUE CBEPTHIBAHUS
CTaHAAPTHOH (HOPMaJIbHOW) MJIa3Mbl KPOBU K BPEMEHH CBEPTHIBAHUS HCCIIEyEMOTO
oOpasiia KpOBHU, BEIPAKEHHOE B MTPOIICHTAX.

Ilpompombunosoe  epemsa  (IIB) — Bpemss  00pa3oBaHHsl  CTyCTKa
(pexanpuudUKAMK TUIa3Mbl) TNPU JOO0ABICHHWM B HEE KaJblUs W TKaHEBOTO
TpoMOOTIIaCTHHA.

IITU = 1B B Hopw™me; IIB o6cnenyemoro xkuBotHoro = 80—100 %.

Ykopouenue I[IB u ysenuuenue [ITH CBUACTEIBCTBYIOT O IIOBBIIICHUU
CBEPTHIBAEMOCTH U PUCKE 00pa30BaHUs TPOMOO30B.

Yonunenue I1B u ymenvwenue I[1TH (I11) nabnrogarotcs npu:

— nedurute BuTamMraa K u aApyrux (hakTopoB CBEPTHIBAaHUS;

— TIATOJIOTHSIX TICYCHHU;

— TIpHEME HETIPSIMBIX aHTHUKOATYJISTHTOB;

— ABC-cunapowme.

Tpombunosoe epems (TB) — Bpemsl, 3a KOTOpoe PUOPUHOTEH MPEBpaIACTCS B
¢ubpun. OrieHKa TPOMOMHOBOTO BPEMEHHU 3aKIIIOYAETCS B OMPEICICHUN BPEMEHH
CBEpPTBhIBaHMUS IIJIa3Mbl TpPU J0OaBICEHUM B HEe TPOMOMHA CO CTaHIAPTHOM
AKTUBHOCTHIO, OOJIAJAIONIETO CHOCOOHOCTHIO HMHIYIIMPOBATH  IPEBpAICHHE
¢ubpunoreHa B GpubpuH 6€3 ydacTtus Apyrux (GakTOpOB CBEPTHIBAHMS.

Yeenuuenue TB oTMedaeTcs Mpu:

— ABC-cunnpowme;

— BPOKJICHHOM HEAOCTATOUYHOCTU (PUOPUHOTEHA;

— OCTpOM (pUOPUHOJIH3E;

— TIOBBILLIEHHOM COJIEp)KaHUM B KPOBUM WHTHOUTOPOB TpOMOMHA (Hampumep,
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rernapuHa).
Vkopouenue TB otMmedaeTcss npu H30bITKE (PUOPUHOTEHA WM HATUYHUH

aparnpoTEUHOB.
Axmueupoeannoe uacmuunoe (napyuaibHoe) mpomMOONIACMUHOBOE BpeMs
(AYTB, AIITB) — wucnonb3yeTcs sl OMNpENeSieHUs] IUIa3MEHHBIX J1e(EeKTOB

oOpazoBaHusi  TpomOoruiactuHa.  YBenuuenne AUYTB  ormewaercs  mpu
runokoaryisiinuu (nedunure dakropo remoctasa II, V, VIII, IX, XI, XII), IBC-
CUHApPOME, MpU NpUMEHEHUU remnapuHa. Ykopouenne AUTB cBugerenscTByeTr 00
aKTUBAIlMU T€MOCTAa3a, YBEJIMUCHUU aKTUBHOCTU (DaKTOPOB TIa3MBl.

Onpeodenenue mpomooniacmuno8020 8pemeHu U Yaxkmopos npompomMouno802o
épemenu no Keuky

Ileny onwvima. OnpeneneHrue TPOMOOIJIACTUHOBOTO BpeMeHU U (aKTOPOB
IPOTPOMOMHOBOTO BPEMEHH.

Mamepuansvt u o60opyoosanue. IlpoOupku, ckapuduxaTopbl, BaTa, CIHPT,
CEKYHJIOMEp, CyCTeH3Us TPOMOOIIIIaCTHHA, XJIOPUCTHINA KaJIbIIMM, BOJIsSIHAS OaHS.

Iloozomosexka u nposedenue onvima. OrnpenenacHue TPOMOOIIACTHHOBOTO
BpeMEHH U (PaKTOPOB MPOTPOMOMHOBOTO BpeMeHH Mo KBHKY OCHOBBIBaeTCS Ha
W3MEPCHUH BPEMEHH CBEPTHIBAHUS IIJIa3Mbl KPOBU TPH HAJUYHH ONTHUMAJBHBIX
yCHOBUH 17151 00pa3oBaHUsi TPOMOUHA.

B npobupky nob6aistor 0,1 M cycnensuu TpombormiactuHa u 0,1 mi
XJIOPUCTOTO KaJlbLIMsl, HarpeBatoT Ha BojsgHOM Oane gm0 37 °C um uepe3 10c
npuoasisitoT 0,1 Mi1 ucnbITyeMoil mia3Mbel. OTMEYAOT BpEMs CBEPTHIBAHMS TIJIa3Mbl
0 CEKyHIOMEpy ¢ MOMEHTa Jo0aBiieHUs Iula3Mmbl. lccienoBaHue TMOBTOPSIOT
HECKOJIbKO pas3a.

Onpeoenenue puopunozena

Ilenb onvima. Onpenenenue GuOPUHOTEHA.

Mamepuanwvr u o060opyoosanue. IlpoOupku, ckapuduxkaTopbl, BaTa, CIHPT,
CEKYHIOMEp, KaJIbLIUs XJIOPHUJ, BECHI.

Iloozomoexka u npoeedenue onvima. K 1 M uutpatHoi mia3Mbl 100aBISIOT
0,4 M1 5%-ro KambpIlus XJIOPHAA, CMECh BCTPSIXHMBAIOT W 3aMEYarOT BpeMs [0
MOMeHTa cBepThiBaHus. OOpa3oBaBIIMIICS CryCTOK (UOpHMHA HaMaThIBAIOT Ha
CTEKJIIHHYIO TaJo4yKy, MOMEIAT B (UIBTPOBAIBHYIO OyMary, OTKMMAlOT H
B3BemMBaT. Jlnsg omnpeaenenuss (PuOpUHOreHa B MUUIMTPAMM-TIPOLIEHTAX
MOJIyYEHHBIN pe3ysbTaT YMHOKAaIOT Ha KO3 puimeHt 22,2.

Konmponwvuwie éonpocul
1. Yro Takoe remocraz?
2. JlaiiTe omnpeenieHre MepBUYHOTO ¥ BTOPUYHOTO TeMOCTa3a.
3. Uto Takoe TMIOKOAryJIsius ¥ TUTIEPKOAT YIS ?
4. JlaifTe onpeiesieHue MOHSITUS «BPEMS KPOBOTCUCHUS».
5. YUro Takoe mpoTpOMOUHOBBIN UHAEKC U IPOTPOMOMHOBOE BpeMsi?
6. Uto Takoe TpOMOMHOBOE BpeMmsi?
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7. Ponb pubpuHOreHa B nporecce ooOpazoBaHusi Tpomoa.

Paooma 14. I'emonn3

l'emonuszom Ha3pIBaeTCS pa3pylIEHUE SPUTPOLUTOB, COMPOBOXKIAIOIIECEC
pacTBOpEHHEM reMOTrJIo0MHa B TIa3Me KPOBH HITH APYTOM OKPY KaOIIen KUAKOCTH.
['emMo13 BO3HUKAET MPH MOBPEXKICHUU SPUTPOLIUTOB XUMHUECKUMHU areHTaMHU, MIPH
3aMOpPaKMBAHUU KPOBHU, MPU 3HAYUTEIHFHOM MOHMKEHUU OCMOTUYECKOTO J1aBJICHUS
CpeIbl, IOJ ACMCTBUEM MOBEPXHOCTHO-AKTHUBHBIX BEIIECTB U TEMOJIU3HHOB.

Ilenv onvima. ViccnenoBaTh pe3UCTEHTHOCTh 3PUTPOIIMTOB B 3aBUCUMOCTH OT
KOHIIEHTpAI[MU PacTBOPA XJIOPUCTOrO HATPHs, OBIAJETh METOJUKON OIpEeIICHUS
PE3UCTEHTHOCTH 3PUTPOILIUTOB.

Iloozomoeka u npoeedenue onvima.

Ocmomuueckuit 2emonus. Onpedenenue 0CMOMUYECKOU YCMOUYUEOCU
Ipumpoyumos. IDPUTPOLMTHl XAPAKTEPU3YIOTCS Pa3IMYHOM  YCTOMUMBOCTBIO
(pPe3UCTEHTHOCTHIO) MO OTHOLIEHUIO K MOBPEXKAAIOIMM (aKkTopaM. Y CTOMUUBOCTD
SPUTPOLIUTOB MOXKHO KOJIMYECTBEHHO OIPENEIUTh C MOMOIIbIO TMIOTOHHMYECKHUX
PacTBOPOB XJIOPUCTOTO HATPHS PA3TMYHON KOHIIEHTPALIUH.

CeMmb TpOOMPOK CTaBAT B INTATUB, B KaXKIyH0 HaiauBawT 1%-il pactBop
XJIOPUCTOTO HATpus: B 1-10 mpobupky — 9 mur, Bo 2-10 — 7 mut, B 3-10 — 5 MJ1, B 4-10 —
4w, B 5-10 — 3miL, B 6-10 — 2w, B 7-10 — 1 M. 3aTeM B KaXIyl0 MpPOOHPKY
no0apisAr0T 10 10 M guctwuiMpoBaHHyro  Boay. llomydaroT  cnemyromiue
KOHIICHTpAIIUU XJIOpUCTOro HaTpws: B 1-i mpooupke — 0,9 %, Bo 2-it — 0,7 %, B 3-i
—0,5%, B4-ii—0,4 %, B 5-ti — 0,3 %, B 6-11 — 0,2 %, B 7-11 — 0,1 %.

B xaxayro mpoOupKy NMUMETKOW BHOCAT MO S Kamenb KpoBu win mo 0,3 mi
B3BECH JIPUTPOLUTOB, TIIATEIBHO MNepeMmemnBaroT, yepe3 10—-30 MUH y4YuTBIBarOT
pe3ybTaThl OMBITA.

[lo creneHn ™pPO3PAaYHOCTH >KUJIKOCTH B NPOOMpPKAX OMNPEAENAIOT, I
IPOU30IIE TeMOIN3 U B Kakoil Mepe. [Ipu mosHOM reMosnse xKHUAKOCThb Mpo3payHa
U OTHOCUTENBHO SIPKO OKpauleHa (JlakoBas KpoBb). llpu yacTHyHOM Tremosnuse
pacTBOp OKpalleH ciadee, a B HUKHEH 4acTh MPOOUPKU KUAKOCTh MyTHas. [Ipu
OTCYTCTBHH T€MOJIM3a KHUAKOCTh OKpalleHa ciabo, OHa MyTHas, 3a UCKIIOYCHUEM
BEpPXHEro 000/1Ka.

MuHUMaNbHYI0 YCTOWYMBOCTH JPHUTPOLUTOB IO TOSBICHUIO TPU3HAKOB
reMoJn3a ¥ MaKCUMaJIbHYI0 YCTOWYUBOCTH 1O BOSHHKHOBEHHIO MOJTHOTO T€MOJIH3a
BBIPAXAIOT B MPOIICHTHON KOHIICHTPAIMH XJIOPUCTOTO HATPHSI.

B HOpM™Me konebaHust yCTOMUUBOCTH SPUTPOITUTOB JiexkaT B mipenenax 0,48%-ro
(Mmuaumym) u 0,34%-r0 (MAaKCUMyM) PacTBOpa XJIOPUCTOTO HATPHS.

Xumuueckuii 2emonus. bepyr 3 mpoOUpKH, HAIWMBAIOT B HHUX MO SMI
M30TOHUYECKOTO PacTBOpa XJOPHCTOTO HATPHUS U AOOABISIOT MO 5 Kameslb KPOBH
nu o 0,3 MJ1 B3BECH 3PUTPOILIUTOB, B30ANTHIBAIOT.

3arem mpWIMBAIOT B OJHY mpooupky 0,5 mu 3 H pacTBopa aMMHaka, B APYTyIO
— 0,5mMn 1H pactBopa coyiiHOW KHCIOTBI, B TpeTbio — 0,5 Mn sdupa wunum
xjaopodopma. Conepkumoe MpoOUPOK B30anThIBalOT M cTaBaT Ha 30-40 muH B
mratuB. HaOmionaroT 3a HW3MEHEHHEM LIBeTa M MPO3PAYHOCTH SKUAKOCTH B
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mpoOUpKax.
B 3aknrodueHnn o onbiTaM HEOOXOAMMO yKa3aTh MPUUUHBI TEMOJIH3a.

Koumpononsie éonpocut
1. MuHepanbHbIe 1 OPTaHUYECKHE COCTABHBIC YAaCTH IJIa3Mbl KPOBH.
2. benku mia3mMbl KpOBY U UX 3HAYCHHE.
3. Ocmotuueckoe faBiaeHue KpoBu. Bemnumna. Ero 3nadenne. CrnocoOsl
M3MEpEHUS.
4. Oukotnueckoe aasieHue. Ero npoucxoxienue, BeIMYMHa, 3HaUCHHE.
5.'emonn3, ero BuAbl. XUMHYCCKHH TeMouu3. OCMOTHYSCKMH TEMOIU3 H
OCMOTHYECKAs] YCTOUUYHUBOCTH SPUTPOIIUTOB.
6. KoH1enTparys BoJIOpOIHBIX HOHOB B IIJIa3Me KPOBU U Oy epHbIE CUCTEMBI.

Paboma 15. Onpenesienne rpynn KpoBH

W3ydyeHue yciaoBHH arritOTHHaUUU (CKJIEHBAHUS) SPUTPOLUTOB IPUBEIO K
OTKPBITUIO I'PYII KPOBU U CAEJIAIO BO3MOXKHBIM €€ IlepenauBanue. B apurporurax
MOTYT COAEPKATbCSA AITIIOTUHOTEHBI A M B, a B CBHIBOPOTKE — arrIrOTHHHUHBI
o (anbda) u P (Oera). B 3aBUCUMOCTH OT HAJIWYMS UM OTCYTCTBHUSI B SPUTPOIIUTAX
arrialoTUHOTEHOB A U B pasznuuaror yetsipe rpynnsl KpoBu: rpymmy I, uiam 0 (af);
rpynny I, umu A (B); rpynny I, wiu B (o) u rpynny IV, uniun AB (B ckoOkax
yKa3aHbl arrIiOTHHUHBL). B ceiBopoTke [V rpynmnsl arrimoTHHHHOB o U 3 HeT. KpoBb
JOHOpa (YeJOBEKa, €€ OTHAIOIIEr0) CUMTAECTCS COBMECTUMOM C KPOBBIO YEJIOBEKA,
KOTOPOMY TEPENMBAIOT KPOBb (PELMIIUEHT), €CJIM OJPUTPOLUTHI JOHOpa HE
arrJIIOTUHUPYIOTCS B CBIBOPOTKE PELIUIIMEHTA.

Ileny onvima. OBnageTh METOAUKON ONIPENEIECHUS IPYIIT KPOBHU Y YEJIOBEKA.

Mamepuanvr u o60opyoosanue. CxapudukaTopsl, BaTa, CIUPT, MPEIMETHBIC
CTEKJIa, TJIa3HbIC MUIIETKH, KapaHJIalll 10 CTEKIIY, CTaHaapTHbie chiBOpOoTKH I, 11, II1
IpyII KpOBHU.

Iloozomoexka u npoeedenue onvima. Ha mnpeaMeTHOE CTEKJIO HAHOCST
ceiBopoTKy I, II, III-# rpymnm. 3aTeM momay4aroT Karito KpOBH, OEpYT €€ YroJIKOM
YUCTOIO NPEAMETHOIO CTEKJIA, IEPEHOCAT B CHIBOPOTKY | IpyIIbl M THIATEIBHO
nepeMelmnBaoT. BTopyro Kamiao KpoBM TakuM k€ 00pa3oM CMEUIMBAIOT C
ceiBopoTkoM Il rpymnmsl, TpeTpto — ¢ cbiBOpoTKOM III rpynmel. Ilpu 3ToM Henb3s
JOIYCKaTh CMEIMBAHMS CTAHJAPTHBIX ChIBOPOTOK. Clierka NoKauyuBas NpeIMETHOE
CTEKJI0O B Te4YeHHe 2—5 MUH, HaAOMIONAIOT 3a KalIAMH. ATTJIIOTHHAIUS BHJIHA B
(dopMe MENIKMX KPACHBIX KPYNHHOK, MOCTENIEHHO YBEJIMYMBAIOIINXCS B pa3Mepax Ha
¢done cBetneromeit cmecu. Ha oCHOBaHMUM HaMW4Ms WM OTCYTCTBUS arryIFOTHHAIIIU
JIeNaloT  BBIBOJ O  Ipymme  uccieayeMod  kpoBu. Bo  u3bexanue
NICEBJOArTJIIOTUHALIMK Yepe3 5 MUH IOCJE CMEIIUBAHUS MOXKHO B KaXIyl0 Ipoly
BHECTH M0 Karie (U3MOJIOTHYECKOT0 pacTBOpa W CHOBa MepeMeliaTh. 3aTeM
YUTAIOT PE3yJIbTAT:

I rpynna — arrmotunanusa orcyrersyer ¢ I, 11, III-i rpynmnoi ceIBOpOTKH;
II rpynna — ormeuaercs arramotuHanuys ¢ cbiBopoTkou [ u I rpymm;
III rpynma — arrmrotrHanms ¢ ceiBopotkoi [ u Il rpymnir;
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IV rpymnna — arrjroTHHALMS ¢ CBIBOPOTKOM BCEX TPeX IpyIil. (puc. 2)
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Puc. 2. Cxema onpezieieHus1 TPYIIT KPOBU

Pe3ynbTaThl NpoBEAEHHBIX UCCIIEIOBAaHUI HEOOXOAUMO 3amucaTh B TETpaab U
COCTABUTh CXEMY COBMECTUMOCTH KPOBH IO I'PYIIIAM.

B BeTtepuHapHOIl IpakTUKE MPU NMEPEIMBAHUN KPOBH OOBIYHO OTPaHUUUBAIOTCA
MIPOBEICHUEM PEAKIIMN HA COBMECTUMOCTD U OMOJIOTMYECKOM MPOOBHI.

Peaxuyus na coemecmumocmsp. CyuiHOCTb PEAKIUHN 3aKIIOYAETCS B TOM, YTO
CMEIINBAOTCS IPUTPOLUTHI JOHOPA € TUIA3MOM WIIA CBIBOPOTKOM penunueHTa. Eciu
B ATOM CIlydya€ HE MPOUCXOJIUT PEAKUUHU AarriloTHHALUWU, TO KPOBb CUHMTAETCS
COBMECTUMOM.

CyliecTByOT pa3ivMYHblE METOAbl OMNpPENETIECHUS COBMECTUMOCTH KpPOBU
JIOHOpA M peluIiienTa (KarneiabHble, MPOOUPOYHbIE).

[Ipo6a Knumanco (kamenbHBIA METOJ): Ha MPEIMETHOE CTEKJIO HAHOCHTCS
OJlHA Karulsl pacTBOpa aHTUKOAryJsHTa, 3aTeM MpHOaBiseTcss o Ha OoJblIas Karis
KPOBU pEIMIHEHTa U 2—3 Kamm XJopodopma (s pa3pylieHUsT SPUTPOIUTOB
penuniuenta). [locine ucmapenust xmopodopma mpubdaBisieTcss HEOOJNbIAs Karist
KpoBu JmoHOpa. Peakmusi uurtaercs uepe3 8-10 Mun. Ecnu He mnpowusoiger
arrJaOTUHALMA 3PUTPOLUTOB JIOHOPA, TO KPOBb CUUTAETCSI COBMECTUMOM.

buonozuueckaa npooa. CBOgUTCA K TOMY, YTO KPOBB, IPETHA3HAYECHHYIO IS
LeJIel nepenrBaHusl pELUIIUEHTY, BBOJAT HE BCIO Cpa3y, a HEOOIbIIMMHA NOPUUIMHU
U CIEAT 3a COCTOSIHUEM >KMBOTHOTO. Ecniu He HaOmo1aeTcs HUKaKUX U3MEHEHUN B
COCTOSIHUM OpraHU3Ma >KMBOTHOIO, TO KPOBb CUUTAETCS COBMECTHMMOW M MOYKHO
IIPOAOJDKATE €€ JajbHeullee nepenuBaHue. B ciydyae HECOBMECTMMOCTH KPOBU
JIOHOPA M PELUIIMEHTa MOXXET BO3SHUKHYTh T€MOTPaHC(y3UOHHBIN HIOK.

Konmponwvnsie éonpocut
1. Yo Takoe arriirOTHHOT€HbI?
2. UTo Takoe arraroTHHUHBI?
3. Ponb armiroTHHOTEHOB U arriIFOTUHHUHOB B OTIPEJICIICHUH TPYIIIBI KPOBH.
4. Yto Takoe arraioTUHALMS U B KAKUX CITydasX OHa MOSBISETCS?
5. CynrHoCTh peakIuu KpOBU Ha COBMECTUMOCTb.
6. Uto Takoe Ouosornueckas rnpoda? Meros e€ moCTaHOBKH.
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Paboma 16. Onipenesienne arrJil0THHAIIMOHHOTO TUTPA CHIBOPOTKH

Tump — 3TO arrJIlOTUHALIMOHHAS CUJIA CHIBOPOTKH, T. €. €€ pa3BelCHUE, Mpu
KOTOPOM OHa €I1I€ COXPaHsET CBOIO aKTUBHOCTh U CIIOCOOHA BBI3BIBATH CKIICMBAHHE
SPUTPOLIMTOB B CIy4ae HECOBMECTUMOCTH KPOBHU.

Ileny  onevima. OnpenenuTp MakKCUMaJIbHOE  pPa3BEICHUE,  JIAIOIIEE
arrJOTUHALWIO AHTUT€HOB, YTO U HA3bIBAIOT TUTPOM CHIBOPOTKH KPOBH.

Mamepuanvr u ob6opyoosanue. CeMb TPEAMETHBIX CTEKOJ, KapaHAall IIOo
CTEKIy, IUIETKH OT anmnapaTa [lanueHkoBa, pu3noIorudeckuii pacTBop.

Iloozomoeéxka u nposeedenue onvima. llunierkon ot anmapara [lanHueHkoBa
HaOMparoT (HU3HOJOTHYECKUI pacTBOp MO0 METKH «P» M HaHOCAT Takyro 103y Ha
KaXXJ10€ U3 7 MPeIMETHBIX CTEKOJ. 3aTeM K Karjie (U3M0JI0rH4ecKoro pacTBopa Ha
IEpPBOM IMPEAMETHOM CTEKJIE J00aBIAIOT TOW K€ IUIETKOM paBHYIO 103y
UCIIBITYEMOM CBIBOPOTKH U BCE TIIATEJIBHO NEPEMEINBAIOT CTEKISIHHON NAJIOYKOM.

C mepBoro crekiyia 103y MEPEHOCAT Ha BTOPOE, IOTOM Ha CIEAYIOLIEE U T. JI.
IIpu 3TOM COAEP)KUMOE ITOCTOSIHHO MEPEMELINBAIOT, a C 7-T0 CTEKJIA JO3Y YIAAJISIOT.
Takum 06pa3om, MOJTy4arOT CBIBOPOTKY C pazBenenusmu: 1 :1,1:2,1:4,1:8,1:
16, 1 : 32 u 1 : 64. K xaxIoi Kamie MOJIYYEHHOrO Pa3BEAECHUS ChIBOPOTKHU
N00aBJISAIOT 10 MAJICHHKOM Karlie KPOBH, B3SITOM U3 Majblia pyku, uin kammio 10%-
1 SMYJIbCUU HEOTMBITBIX IPUTPOLIMTOB B (PU3UOIOTMUYECKOM PACTBOPE. DMYIBCUIO
SPUTPOLUTOB TOTOBAT CJIEAYIOIIMM OO0pa3oM: B MeEJAHXEp [Js pa3BeICHUS
JEUKOUUTOB A0 MeTKH «D» HaOMparoT KpoBb, a 10 MeTKH «ID» — Ppuznonornyeckuit
pacTBOp M BCTPSAXHUBAIOT €r0 B TeueHue 1-2 muH. Pa3memmBaioT Bce Kamiu yriiom
MPEAMETHOrO CTEKJIa ()i KaXJIOM Kalljud CBOM yroj CTeKja) U, MOKayuBas IO
ouepear BCE CTEKJA, ONPENEIsAoT TO CTEKJIO, Ha KOTOPOM IPOM30IILIa
arrIIOTHHALIMS, YYUTHIBas CTENEHb Pa3BElE€HUS CHIBOPOTKU (T. €. TUTP) Ha 3TOM
cTekie. TUTp 3TOro crekjga v OyJdeT arryifoTUHAUMOHHBIM THUTPOM HCIIBITYEMOM
CBIBOPOTKHU.

Koumponwvnwie eonpocut
1. Yto Takoe arrirOTUHAIMOHHBIA TUTP?
2. CylIIHOCTh peaKIuy arrIF0THHAIINN.
3. Meron onpeneneHus arrIFOTHHAIIMOHHOTO TUTPA.

Paooma 17. Onpenesienue pesyc-paxkropa

[Ipy nmnepenuBaHMM  KPOBHM HMMEET 3HAUYEHUE  ONPEACIICHUE  Pe3yc-
MIPUHAJIJICAKHOCTH. Y CTAaHOBIEHO, 4YTO B »puTpouutax 85 % nrojaed MOMUMO
arraioTHHOTEHOB A u B comepkutcs 0COOBI aHTHWIeH, Ha3BaHHBIA pe3yc-
daktopom. Y 15 % mronelt spuTpoIUTHl 3TOTO (hakTopa HE COMAEpKaT, KPOBb HX
pe3yc-oTpULATENIbHA.

Pesyc-akTop, BBeNEHHBIM TpH TMEpPETUBAHUM KPOBH YEJIOBEKY C pe3yc-
OTPUIIATEILHON  MPUHAJJICKHOCTBIO, BBI3BIBAET B  CBHIBOPOTKE  IOCJIEIHETO
oOpa3oBaHME AaHTUTEN, KOTOPbIE, COCIUHASICH C  Pe3yC-MOJOKUTEIbHBIMU
APUTPOLUTAMH, aTTIIOTUHUPYIOT U pa3pylIaloT WX, BhI3bIBAs TeMOTpPaHC(Hy3UOHHbBIN
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IIOK.
I]ens onvima. I103HaKOMUTBCS ¢ METOJIMKOM OIpENEIeHUs pe3yc-(paKTopa.
Mamepuanvt u ob6opyoosanue. CxapupukaTopsl, BaTa, CIIUPT, CTaHIAPTHHIE

AHTUPE3YCHBIE CBIBOPOTKH BCEX IPYINI KPOBH, Halka lIeTpu, CTeKIIIHHBIE [TaJIOYKH,

BOJIsTHAsT OaHs.

Iloozomoexa u nposedenue onvtma. Ha npakTHUECKUX 3aHATUAX MOXKET OBITh
MCIIOJI30BaH TaK Ha3bIBa€MbIil dKcpecc-MeTo, npeioxeHHblil T. I'. CotoBbEBON.
On Oonee mpocToil, HO MeHee HanExkHbIi. VccienoBaHue NPOBOASAT B YAIIKE
Iletpu, xoTopast JOJKHA OBITH YMCTOM W cyxoil. Jljis 3Toro e€ mpeaBapuTeIbHO
MpoKanuBaloT B cymmiasHOM Iikady npu Temnepatype 80—-100 °C B teuenue 15—
20 mun. Ha vamky Iletpu HaHOCAT Ha HEKOTOPOM PACCTOSIHMM JPYT OT JApyra 2
KaIUld CTaHJApPTHOW aHTHPE3YCHOM CBIBOPOTKM TOHM rpynmsl no cucreme ABO, k
KOTOPOM NPHUHAIIEKHUT KPOBb MCHBITYEMOTO. B KaXIyr0 W3 3TUX Kaleiab BHOCST
KOHI[AMU CTEKJIIHHOW IMaJOYKH WIH YIJIAMH IPEAMETHOIO CTEKJIA IO MAJICHBKOU
Karuie KpOBH, B3ATOM M3 IIPOKOJIA MaJbla UCIbITyeMoro. [lepemenmmBaroT U CTaBAT
Ha BOAsHYI0 Oanto mipu temmneparype 46 °C Ha 10 muH. Eciiu KpoBb HCTIBITYEMOTO
COJIEPKUT pe3yc-(pakTop, TO MPOUCXOAUT arrIIOTHHALMSA SPUTPOLUTOB. B ciaydae
OTCYTCTBHUSI pe3yc-(paKTopa arrifoTHHALKUU HE POUCXOIUT.

Ilpumeuanue. [Ins wuccnenoBaHus MO 3TOMY CIHOCOOYy MOXKET OBITh
MCIIOJIb30BaHA KPOBb UCIIBITYEMOI'O, CMEIIaHHAsl CO CTAHJIAPTHOW CHIBOPOTKOM IS
onpenenenus rpymnmbl Mo cucreme ABO. Uucrtoil mumetkoil OepyT Karuio 3TOM
cMecHu (U3 Karul, Te HeT arrjlOTUHALWK) U CMEIIMBAIOT C Karjied aHTUPE3yCHOM
CBIBOPOTKHM COOTBETCTBYIOIIEH IpyIIibl cucteMmsl ABO.

NHorga Ha MOBEPXHOCTH Kamelb aHTUPE3YCHOW CBHIBOPOTKH, CMEIIAHHOU C
KPOBBIO, MOXKET 00pa3oBbIBaThcsi ceTouka ¢uoOpuHa. EE MOXHO ynanuTth
CAYBaHHUEM.

Konmponwvuwie éonpocut
1. Pe3yc-(akTop, ero 3HaueHue Npu nepeaIruBaHUK KPOBU.
2. KonnukT mo pesyc-pakTopy Mexay OpraHu3MOM MaTepH U TUI0JA.
3. [IpaBuso nepenBaHus KPOBU.
4. 'eMoTpaHCcPy3MOHHBIN HIOK.

PA3JAEJI II. KPOBOOBPAIIEHUE

OCHOBHBIM OpraHoMm, OOECNEYMBAIOIIMM JIBIDKEHHE KPOBH B OpraHuU3MeE,
ABIIIETCS cepaue, GQyHKIUS KOTOPOTO CKIAbIBAETCS U3 IOOUEPEAHOTO COKPAILIEHUS
U pacciabneHust cepaeunoil Meimibl. [Ipu Takoit pabote cepana u onpeaeaEHHOM
TOHYCE PA3JUYHBIX OTAEIOB KPOBEHOCHOW CHCTEMBI CO3AAETCA PA3HOCTh JABJICHUS
KPOBU U HEIPEPBIBHOCTh €€ NBWKEHUS B COCyAax. B pesynprare MOCTOSHHOTO
KpOBOOOpAIIeHUsI KO BCEM TKaHSM TeJlla JOCTABIISIIOTCS MUTATEIbHBIC BEIECTBA
(Kucnopo, cojii, TOPMOHBI U APYrHE€ COCIUHEHUS) W YAAISIOTCS U3 OpraHu3Ma
IPOIYKTHl OOMEHA.
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Paboma 18. IlpoBoasimas cucrema cepana. OnpIT ¢ guratrypamu CtaHHHyca
(BuUpTyanbHast GU3NO0JIOTHA)

[IpoBogumocTs B cepale  OOECHeunMBaeTcs  HEPBHO-MBILIEUHBIMU
o0pa30BaHMUsIMM, KOTOpPHIE Yy BBICHIMX IT0O3BOHOYHBIX YHBOTHBIX IPEACTABICHBI
y3ioM Kuca — ®neka, pacnoyIO)KEHHBIM B MECTE BIIAQJICHUS NEPEIHEN U 3aqHEU
MOJIBIX BEH B MpaBoe Mpejcepaue, a Takxke y3nom Amodd — TaBapa, KOTOpbI
HaxoOJIUTCA CHpaBa B IEPErOpOAKE MEXIAY NpeacepAusiMU M keimymodkamu. OT
ATOTO y3/1a OTXOAWUT mydok ['mca. B mpenenax »emymnodykoB OH JEIUTCA Ha JIBE
HOXKKM, a B CTEHKax JKEIyJOYKOB HOXKH pacHaJaroTCsi Ha MEJKHE BOJOKHA
[lypkunbe.

VY Aarynmky npoBoAsIas CHCTEMa cep/la COCTOUT U3 CUHYCHOIO y3i1a Pemaka,
00Ja/aolero BBICOKOM CTENEHbIO AaBTOMATHU3Ma M BBIIOJHSIOLWIETO (PYHKIIHIO
BOAMTENL pUTMa K Y31y buaepa, Haxomdmemycs B IHEPErOPOAKE MEXKIY
npencepausMu. llpu Hamuuuu 3TOW CUCTEMBI BO30YXKACHHE B MBILIIE CEpALA
OPOBOJUTCS OT BBILIEPACIIOIIOKEHHOIO €€ ydacTKa B HIDKHUE OTHENBI, YTO
o0ecneunBaeT pUTMHUYHOE [TOOYEPETHOE COKPAILIEHUE CHAaYana peIcepani, a 3aTeM
KEITYJOUKOB.

OU3HO0NOTHYECKOE 3HAYEHUE OTIEIbHBIX 3BEHBEB MPOBOISAILIEH CUCTEMBI
Cep/illa MOXKHO BBIACHUTDH ITyTEM UX M3O0JIALMH C MOMOIIbIO turatyp CtanHuyca
(puc. 3.

Puc. 3. Hanoxxenne muratyp Ctanauyca: A — moaBeAcHa HUTKA MO TyTH aOpThI; b
— 3aTsSHyTa TIepBast JIUTaTypa, MOABEACHA BTOpas, CHHYC OTACIICH OT mpeacepanii; B
— 3aTsHyTa BTOpas aurarypa; I' — ynaneHa Bepxyiika cepana (Buji cOoky)

Ilenv onvima. OnipenenuTh CBOWCTBA MPOBOJUMOCTH W aBTOMATH3Ma Pa3HbBIX
OTJIEJIOB CepLa.

Mamepuanst u 060pyoosanue. Jlsryiika, npenapoBaibHbI HAOOP, JIUTATYPHI,
TaMIIOHBI, pacTBOp PuHrepa nist Xomo1HOKPOBHBIX, Yamku [leTpu, cTékia.

[ToaroToBka u mpoBeaeHUe ombiTa. JIATYMmIKYy 00€3IBHKHBAIOT, BCKPBHIBAIOT
TpyAOOPIONTHYIO TIOJIOCTh, pa3pe3aloT TKAHW B HAMPABJICHUM TPABOH U JICBOU
TPYAHBIX KOHEYHOCTEH U OTCEKArOT ATOT JOCKyT. C cep/ria CHUMAarOT nepukapa. Ha
CepICUYHYIO y3€UKY HaKIaAbIBAIOT TUTATypy. Pa3pes3aroT y3aeuky U MOBOPAuMBAIOT
cepie Tak, 4ToObl ObUIM BHIHBI BEHO3HBIH CHHYC, TPEICEPIUs U HKEITyI04eK.
[ToCcYMTHIBAIOT KOJIMYECTBO CEPJCYHBIX IIMKIOB B MUHYTY. HakimaaeiBaroT nepByro
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muratrypy CraHHMyca MeXZAy BEHO3HBIM CHHycOM M mpexacepausMu. llocime eé
HAJIOKEHUs 4YacTOTa COKpAIEHUH BEHO3HOIO CHHYCa OCTAa€TCs IPEXHEM,
Opeacepauss MU JKEIyJOo4YeK OCTaHAaBIMBAKOTCA. He 1oXnaasch BOCCTaHOBIICHHUS
COKpAILICHHU, HAKJIAIbIBAIOT BTOPYIO IUrarypy CtaHHuyca MEXAy MPEACEpAUsIMA U
XKemygoukoM. IIpu mepeBsi3ke BOCCTaHABIMBAIOTCS COKPALICHUS JKEIyI0YKa, TaK
KAK MEXaHHYECKOE paslapakeHue ys3na bunepa BbI3BIBACT €ro0 aBTOMATHYECKYIO
nesTeabHOCTb. CUMTAIOT KOJMYECTBO COKpalleHuM kemynouka. OOBIYHO OH
COKpaIlaeTCs 3HAYMUTENBHO PEXE, YEM BEHO3HBIM CHUHYC. Pe3ynbpTaThl ombITa
3aHOCSIT B TAOJMILY ¥ IPOU3BOJAT UX aHAJIM3:

Ilocne HanoxeHust Iuratyp
Otnensl cepama o nepeBsi3ku

nepBoi BTOPOi1

Beno3sssblil cunyc

[Ipencepaust

Kenynouek

Konmponvusie 6onpocel
1. Y3 xakux 3JIeMEHTOB COCTOMT MPOBO/IAIIAS CHCTEMa cepiia’?
2. UTo Takoe aBTOMAaTU3M?

Paboma 19. buoToku cepana u ux perucrpamus (3JeKTpoxapauorpagus)

Onexmpokapouoepagusa ~ —  perucTpauus  dJIEKTPUUYECKUX  SBIICHUU,
MIPOUCXOASIINX IIPH IEATEIHOCTH cepaua. Jnekrpokapanorpadus (OKI') — kpusas
3anmucu  OuMOTOKOB. OHa OTpa)kaeT MpPOLECC BO3HUKHOBEHHUS M CKOPOCTb
pacnpocTpaHeHHs] BO30YK/I€HHUsI MO MPOBOJAIIEH CUCTEME U MYCKyJIaType cep/ua.
[Ipy BO3HMKHOBEHHMH PpA3HOCTH IMOTEHIMAJIOB MEXAY BO30OYXIEHHBIMH U
NOKOSIIIMMMUCSL ~ ydacTKaMH  CepJaua  JIEKTPUYECKUE  CWIOBBIE  JIMHUM
pacupoCTpaHsATCs M0 BCEMY TeENly, 4TO No3BoisieT peructpupoBatb DKI' B Tpéx
CTaHJAPTHBIX OTBEICHUSX:
| — oT mpaBoii u NeBOM PyK;

Il — ot mpaBoil pyku 1 J1€BOI HOTH;
I11— oT IeBOI HOTHU U JIEBOM PYKH.

Ileny onvima. O3HAKOMUTHCS C METOJMKOW 3alMUCU W paclIuPpoBKHU
AIEKTPOKAPIUOTPAMMBI.

Mamepuansl u 0b60pyoosanue. diekTpokapanorpad, HachIIEHHBIA PaCTBOP
XJIOPUCTOTO HATPUS, BaTa, COUPT, MaApJIeBbie Ca(PETKH.

Iloozomoeka u npoeedenue onvima. [IpaBUIbHO HAJIOKUTH BJIEKTPOILI HA
KOHEYHOCTH HCIbITyeMoro. Jlius 3Toro ywacTku Tena, KyJa HaKJIaJIbIBaOTCS
ANEKTPOJbl, MPOTEPETh CHUPTOM. Mexay KOXKEW M SIEKTPOJAAMH IOMECTHUTH
MapiieBble caneTKd, CMOYEHHBbIE pPAacTBOPOM XJjiopuctoro Harpus. [lmoTHo
YKpPEeNUTh JJIEKTPOJbI C TMOMOIIBI0 Pe3UHOBbIX OMHTOB. [logcoeauHutp K
AJIEKTPOJIaM IITEKEPhl IPOBOIOB IEKTpoKapauorpada: KpacHbli — K MPaBod pyKe,
KENTHIN — K JIEBOH, 3€JEHBIN — K JIEBOM HOTe, YEPHBINA (HYJIEBOI) — K MIPaBOM HOTE.
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3a3eMIuTh 3JEKTpoKapArorpad, 3anucaTh Ha HEM KOHTPOJIbHBIM MWJUIMBOJILT U
IIPOU3BECTH 3AMUCH AIEKTPOKAPAUOTPAMMBI B TPEX CTaHJIAPTHBIX OTBEICHUSIX.
DneKTpoKapAruorpaMma MpeAcTaBiseT Cco0OMl KPUBYIO, COCTOSIIYIO U3
3yOIl0OB, MHTEPBAJIOB M CErMEHTOB. MHTepBanm BKiIO4aeTr B ceOs 3yOen uiH
KOMIUIEKC 3yO1oB # cerMeHToB. (CerMeHT MpeACTaBiIeH OTPE3KOM IMPsMOid,
pacnonoxeHHon mexay 3yoramu. Ha OKI' peructpupyror msats 3y6mos — P, Q, R,
S, T. Tpu 3y6na (P, R u T), ugymue BBEpX OT H30TOTCHIIMAILHOMN JIMHUH, SBJISTFOTCS
MOJIOKUTEIbHBIMA, a ABa 3yOma (Q wm S), HampaBieHHbIE BHHU3 OT Hee, —
OTpUIIaTeTLHBIMU. BpicoTa 3yOmoB maéT mpeacraBieHrne 00 WHTCHCHUBHOCTH
MPOIIECCOB BO30YXKICHUSI B CepAllEe, a JIUTEIBHOCTh — O BPEMEHU BO30YKIACHUS
oTzaesoB cepaia. 3yben P — cyMma nmoTeHIHalioB Npeacep/inii, BOSHUKAET B MEPUO/T
pacnpocTpaHeHus: BO30YKJICHUS 110 TIPeACepAusiM. Y KPYIHbBIX )KUBOTHBIX (JIOIIAIb,
KopoBa) 3y0Oeir P oObI4HO OBIBacT pa3ABOCHHBIM, TaK KaK BO30YXKIEHUE BHauaje
BO3HHUKAET B MPaBOM Ipejacepauu (B CUHYCHOM Yy3ie) u Toibko cmycts 0,01 c

nocturaer JjeBoro mpexacepaus. WutepBan P — Q — BpeMs NpoXoxaeHUS
BO30YXKJIEHUSI OT TMpEACepIud K >KemyJodKkaM. OTOT HHTEpBajl COOTBETCTBYET
aTPUOBEHTPUKYJISIPHOM  3aJiepkKe BO30ykaeHusa. 3yoerr Q — BoO30yxkaeHUE

BHYTPEHHEW TMOBEPXHOCTH MBIIII] >KEIYJA0YKOB, MPaBOil COCOYKOBON MBIIIIIHI,
MEPETOPOJIKH, BEPXYIIKH JIEBOTO M OCHOBAHUS MPABOTo KemynodkoB. 3yberr R —
pacmipocTpaHeHHe BO30YKACHHSI B TOJILY HAPYKHOW MOBEPXHOCTH MBIIIIIBI CEP/IIIa
M OCHOBaHUSI O0OOMX KEIyJIOYKOB. 3yOell S — TMOJHBIA OXBaT BO30YXKICHUEM
eIy TI0uKOB (puc. 4).

Puc. 4. Cxema s351eKTpoKapAHOTrpaMMbl B HOpME

NurepBan S — T oTpakaeT OTCYTCTBUE Pa3HHUIIBI MOTEHIMAJIOB B IEPUO]I,
KOIJla MUOKapJ OXBaueH Bo30yxaeHrueM. B Hopme oH n3onorenuuaned. 3yoen T —
¢daza BoccTaHOBJIEHUS (pEMOJIApU3aIMK) MUOKapa keayaoukoB. QRS — Bpewms, B
TEYEHUE KOTOPOTO BO30YXKJIEHUE YCIEBAET TOJHOCTHIO OXBATUTh MBILIIIBI
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xemynoukoB. QRST — Bpemsi B0O30yXJ€HHMST M BOCCTAHOBIIGHHS MHOKapja
xkemynoukoB. MaTepBan T — P Ha3pIBaeTCAd M303JEKTPUUECKONW JUACTOION CEpAUA.
Nutepan R — R (uomm P — P) cooTBeTcTByeT NOJMHOMY IHMKIY CEpJACUHON
NEATEIIBHOCTH.

AHaIIN3 DJIEKTPOKApAUOTPAMMBbI TPOBOAUTCA B OCHOBHOM II0 BTOPOMY
CTaHJapTHOMY OTBeJieHHI0. [1o mepBoMy U TpeTheMy OTBEICHUSIM YCTaHABIMBAECTCS
XapaKkTep HAKJIOHA YCJIOBHOM JJIEKTPUYECKOM OCH CEpAla, OTPaKaArOLINAN
MOJOKEHUE opraHa B rpyaHoil kiuetke. Jlma nmeBoro tuma OKI' xapakTtepHO
yBennueHue 3yona R B nepBom oTBeieHHH U yrayoseHue S B TperbeM. [Ipu npaBom
tunie DKI' otmeuaercs yrayOsienue 3yOma S B MEpBOM OTBEACHHM U YBEIHUCHHUE
3y6ua R B TpeTbeM.

[Ipu ananmuze OKI' y4yuThIBalOT BBICOTY 3YOIIOB, HUX HANpaBIEHHOCTh OT
U30MOTEHITMATBHON JIMHUH, POAOKUTEIIBHOCTh HHTEPBAJIOB, aMILTUTY 1y 3yOIIOB U
dopmy 3ybma. OKI' B KomIuiekce ¢ JAPYrUMH KIMHUYECKUMH METOJlaMU
UCCJICIOBAHUSI TIPUMEHSIETCA U1 JUArHOCTUKU 3a00JIeBaHUIl cepiia, OCOOEHHO
TaKMX, KOTOpPbIE CBA3aHBI C PACCTPOMCTBOM BO30YIMMOCTH M TPOBOIUMOCTH
cepaeunoil Melbl. DKI' ucnonb3yercs B GU3HOIOTUYECKUX HUCCICIOBAHUSAX JUIS
U3YYECHUS COCTOSHUS CEPACHYHO-COCYUCTON CUCTEMBI.

P — Bo3Oyxknenue mpeacepauii; Q, R, S — Bo30yXKIeHUE XKeITyq04YKOB; R —
HauanbHas U T — KoHeuHas (a3bl BO30YKICHUS KETYT0UKOB.

Koumponwvnsie éonpocut
1. [IpuynHbBI BO3BHUKHOBEHUSI OMOTOKOB B CEP/ILIC.
2. KakuM crmoco0oM BO3MOKHO 3apeTUCTPUPOBATH OMOTOKH cepria’?
3. 3HaUeHHE IEKTPOKAPAUOTPAMMBI JJIsl AUATHOCTUKU CEPACUHBIX 3a00I€BaHUN.

Paboma 20. Onpenenenne KPOBSIHOTO 1aBJICHUS

KpoBb OKa3blBa€T Ha COCYOUCTBIE CTEHKH OIpeAeiEéHHOe naaBieHue. Ero
BEJIMYMHA 3aBUCUT OT CHJIBI U YAaCTOTHI COKPAILEHUI cepAlla U OT CONMPOTUBIICHUS
DNACTUYECKUX CTEHOK KpPOBEHOCHBIX COCYHOB. B OOHOM M TOM K€ TOUYKE
apTepuajgbHOTO COCYIa PA3IMYAIOT MaKCUMalbHOE (CHUCTOJMYECKOE) HaBJICHUE,
KOTOpO€ OTMEYAETCs] MPH CHUCTOJIE CEepAlld, U MUHUMAIbHOE (IUACTOINYECKOE) —
IpU AUACTOJIE.

BenuuuHa apTepualibHOTO NABJICHUs 3aBUCHUT OT I0Ja, BO3pAcTa, MOPOAIbI,
MPOJIYKTUBHOCTU U (PUBUOJIOTUUECKOTO COCTOSHUS )KUBOTHOTO.

Y 3m0poBOro dYenoBeka MaKCHMalbHOE maBieHHE coctaBisger 110-125 mm
pT. cT., MunuManbHoe — /0—-80 MM pT. CT.

[Ipu HEeKOTOPHIX 3a00JEBAHUAX KPOBSHOE NIaBJIICHUE 3HAYUTEIBHO M CTOMKO
MOBBIIIAETCA (TUMIEPTOHUS ) UIN OHUKAETCS (TUITOTOHUS ).

VY 4enoBeka apTepuaIbHOE JIABICHUE M3MEPSIOT ayCKYJIbTaTUBHBIM METOJIOM,
Y ’KUBOTHBIX — OCHAJUIOMETPUYECKUM.

Ilenv onvitma. O3HAaKOMUTBHCA C METOZIOM OIPEAEIICHUS] KPOBSIHOTO JABJICHUS Y
YEJI0BEKA.

Mamepuanet u o060pyoosanue. Ilpubop mjig omnpeneneHuss KpOBSIHOTO
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naBieHus, GOHEHIO0CKOIL.

Iloozomosexka u nposeedenue onvima. VI3mMepeHHe KpPOBSHOTO AaBJICHUS Y
YyeloBeka MpoBoauTcs 1o Metony KopoTrkoBa. DTOT METOJl OCHOBaH Ha
BBICYIIIMBAHUU 3BYKOBBIX 3(()EKTOB, BO3HUKAIOUIUX HUXKE MECTa CIABIMBAHUS
IUIEYEBON apTepUN MaHKETOM CHUrMOMaHOMETPA.

CdurmomaHoMeTp COCTOUT U3 MOJOM PE3MHOBON MaH)XEThl U HATHETAIOIIETO
OayIOHYMKa C BUHTOBBIM KiamaHoM. C ero moMompblo co3aaércss HeOoblIoe
naBieHue B Mawxkere. Haiins B sokreBoMm crube (Onmke K BHYTPEHHEH €ro
CTOPOHE) TUICYEBYIO apTEPHIO0, YCTAHABIMBAIOT HaJ Hel poneHmockon. Hakaunpas
OAJIOHYMKOM BO3AYyX B MaHKETY, CO3/Ial0T B HEHl aBlIeHUE BbIIIE MAaKCUMAJILHOTO,
U mynec ucyezaeT. Ciierka OTKpbIBalOT BUHTOBOM KpaH y OaJIJIOHYUKA U BBITYCKAIOT
BO3/IyX U3 MaH>KEThl, OTHOBPEMEHHO MPOCIIYIINBasi TOHbI B APTEPHH.

MoOMEHT TOSIBJICHHS TEpPBBIX SICHBIX 3BYKOB (COCYAMCTBIX  TOHOB)
COOTBETCTBYET CHUCTOJIMYECKOMY JABJICHUI0 B MHJTUMETpPaX PTYTHOTO CTOJI0A TO
maHomeTpy. [Ipu ganbHeieM CHIDKEHUH TaBJICHHUS B MAHOMETPE U MaHXKETE TOHBI
YCUJIMBAIOTCSA, a 3aT€M HCYE3al0T, T. €. KPOBb HAUYMHAET MOCTYNaTb B apTEPHUIO
OecnpensTCTBEHHO Kak MPHU CUCTOJIE, TaK U Mpu auactoiie. [lokazanus maHomeTpa B
MOMEHT HCYE3HOBEHHSI TOHOB COOTBETCTBYIOT BEIIMYMHE JHUACTOJIUYECKOTO
(MUHUMAaJIBHOTO) AaBJICHUS.

[lynbcoBO€ NaBlieHWE OMPENENSIOT KaK Pa3sHUIy MEXAY CUCTOIMYECKHM U
JTUACTOJIMYECKUM JTABJICHUEM.

VY JKMBOTHBIX apTepUaIbHOE U BEHO3HOE KPOBSHOE JABJICHHE U3MEPAETCS IO
BEJIMUMHE KOJieOaHUN (OCHWUIALMN) apTepualbHON WM BEHO3HOW CTEHKH C
noMonisto ¢uedoocuuiorpada win ¢gaedoocuusiomerpa. Y KpymHbIX KUBOTHBIX
apTepUalbHOE [1aBJICHUE OMPENENISIETCS HAa XBOCTOBOM apTepuH, y MEJIKHUX — Ha
CPEAVMHHOMN apTepHUH NPEAIlIeybs.

Konmponwsnuie sonpocwi
1. Yto Takoe KpOBSIHOE JaBJcHUE?
2. ®akTOpPbl, BIUSIONIME HA €T0 U3MEHEHHE.
3. MuHuManbHOE ¥ MaKCUMAaJIbHOE KPOBSIHOE JIaBJieHHE. MEeTO/Ibl €ro onpe/eeHus.
4. Perymsiiust KpOBSHOTO JaBJICHUS.

Paooma 21. OnpenesieHne BHEIIHUX MOKa3aTeJieil padoThl
CEepPACYHO-COCYAUCTOMH CUCTEMBI

Ileny onbima. O3HAKOMHUTHCS C XapaKTEPHBIMU CEPICYHBIMH TOHAMH H
3ByKaMU TPHU TOMOIIU ayCKYyJbTAllUM W TEPKYCCHUU, C METOJAAMH PETUCTPAINH H
WCCJICIOBAHMS CEPJICYHOTO TOJYKA, a TAKXKE C OMPEEICHUEM YacTOThl M Ka4ecTBa
MyJIbCA B MIOKOE U TIOCIIC JIBMKEHUS dKUBOTHOTO.

Mamepuanet u 060pyoosanue. XUBOTHOE WU 4YEIOBEK, (HOHEHIOCKOTI,
CTETO(POHEHIOCKOI, CEKYHIOMEp, MEPKYCCHOHHBIA MOJIOTOK, TUIECCUMETp, CIUPT,
BaTa, MOJOTEHIIE, MBLIO.

Iloozomoexa u nposedenue onvima. AyckynbTaiys TOHOB cepana. Bo Bpems
paboThI cep/ilia BOZHUKAIOT XapaKTepHbIe 3BYKH, MM TOHBI. [1epBbIii TOH coBnamaer
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C HA4YaJIOM COKpALIEHHUs MBI CEPJLA U 3aKPBITHEM CTBOPYATHIX KJIANAHOB. JTO
JUIMHHBIA ¥ HU3KUHU 1O 3BY4aHHUIO TOH (0-y-y-y), OH Ha3bIBAETCS CUCTOJIUYECKUM.
Btopoii TOH BO3HMKaeT B CBS3M C paccllableHUeM MBI (JUACTOJION) W
3aXJIONBIBAHUEM MOJIYJIYHHBIX KJIAIMAHOB — AUACTONMYECKUW TOH. OH KOPOTKUU U
BBICOKHH (TYTI).

KpynHoe wiam menkoe >KUBOTHOE (PUKCHPYIOT, IPU 3TOM JIEBYIO MEPEIHIOIO
KOHEYHOCTb OTBOJAT BIepéa. K MOBEpXHOCTH I'pyAHOW KJIETKM HAa YpOBHE ILIEYE-
JIOTIATOYHOTO cycTaBa B 4-5-M MexpeOepbe MPUKIAIBIBAIOT (OHEHIOCKON WU
CTETOCKON M MPOBOST ayCKYyJIbTAIMIO (BBICITYIIMBAHUE) TOHOB cepaua. s 6omee
YETKOW CIBIITUMOCTH TOHOB Karcyiny (POHEHAOCKONa NePeIBUTAIOT B Pa3HbIe TOUKH
o0JyacTu pacmnonoxeHus cepaua u aAuddepeHuupyoT 3Byku. MccnenoBanus TOHOB
IIPOBOJIST B MOKOE XUBOTHOTO, a 3aTEM IOCJE JABMKEHUs, 0Opalllas BHUMaHUE Ha
CUILY, PUTM, YaCTOTY ¥ IOCTOPOHHHE LIIyMBI.

[lepkyccus (BBICTYKHMBaHHE) IPOU3BOJIUTCSA C IOMOIIBI0 MNEPKYCCHOHHOIO
MOJIOTOYKA M IUIECCUMETPA WM C NOMOIIBIO MajJblEB PYK Hcciaenosatess. s
IpOBEACHUS 3TOM pabOThl HEOOXOAMMO MEPEAHIOIO JIEBYIO KOHEYHOCTh )KMBOTHOTO
OTBECTH BIEpE] M HUCCIeNoBaTh 00JacTh cepaua. OnpenensioT MTPOEKIHIO
a0COJIIOTHOM U OTHOCUTENBHOM TYNOCTH. AOCOJIIOTHAs TYHOCTh BOSHUKAET TaM, Ie
cepaue ONMM3KO MNpUJIEraeT K TPYAHOW KIETKE W HE MPUKPBITO JIETKUMH, a
OTHOCUTEIbHAsT — B TOW 30HE, TJ€ CepAUe MPUKPHITO JerkuMu. [‘panuia
a0COJIIOTHOM ¥ OTHOCUTENBHOU TYIIOCTH OTMEYAETCS MEJIOM.

Omnpenenenue cepaeyHoro Tomuka. Cepale B IEPHOJ CUCTONBI U3MEHSAETCS 110
(dopMe M BETUYHMHE U COMPUKACAETCS OOKOBOW MOBEPXHOCTBHIO WJIM BEPXYILKOM €
IPYAHOM CTEHKOM. DTO COMPOBOXKAACTCS TOJYKOOOpPAa3HBIM KOJEOAHHEM ydacTKa
IPyIH C JIEBOM CTOPOHBI M BO3HUKHOBEHHUEM CEpPJIEYHOrO TOJYKA. Y JIOLIAJEH,
KPYITHOTO M MEJKOIO0 pOraroro ckora OH OOKOBOW, a y co0ak, KOIIeK —
BEPXYLICYHBIN.

KpynHoe mwiu Menkoe KMBOTHOE (PUKCHPYIOT, JIEBYIO MEPEIHIOI0 KOHEYHOCTD
OTBOJAT Briepen. JIaqoHb pyKH MCCleI0BaTeNb MPUKIAIBIBAET K TPYIHON CTEHKE B
npenenax 4-5-ro MexpeOepHbIX MPOMEKYTKOB M ONpPEAEIseT CEepICUHbINA TOIYOK.
VY HEKOTOPBIX )KMBOTHBIX €r0 MOKHO OOHAPY>KUTh 110 COJIPOTaHUIO TPYTHON CTEHKH
Y JABUKEHUIO BOJOCAHOIrO MokpoBa. OOpamiaroT BHUMaHUE HA YaCTOTY CEPJIEYHOTrO
TOJIYKA, PUTM, CHJy M MECTO €ro BO3HUKHOBEHHMs. Pe3ynbTaThl 3amUCBIBAIOT U
AHAIU3UPYIOT.

OnpeneneHrne 4YacTOThl M KadecTBa IyJibca B IOKOE W TOCIE JIBUXKEHUS
®KUBOTHOrO. Ilynbc y KpymHOro poraToro CKOTa ONpPEAENsOT Ha XBOCTOBOM H
HAPYKHOM JIMIIEBOM apTEpHUsiX, y JIOMIAAU — HA HAPY>KHOW YEIIOCTHOW apTEPUU U B
COCY/IMCTOH BBIpE3Ke HIKHEH YEIIOCTH, a Y MEJIKMX )KUBOTHBIX — Ha cocyAax Oenpa
Uiy npenmieybs. [Ipu 3TOM y4UTHIBAIOT KOJIMYECTBO MYJIHCOBBIX BOJIH B TEUCHHUE
1 MuH, a Takxke ONpEeAeNSIIOT KadeCTBO IyJIbCa: PUTMUYHOCTb, 3JIACTUYHOCTD,
JUIMHY, CKOPOCTh BOJHBI M CTENEHb HANOJHEHWs. PUTM mylbca 3aBUCUT OT
PUTMHYHOM pabOThI Cep/ALa, FMACTUIHOCTh — OT CBOMCTB CTEHOK COCYAOB, CKOPOCTh
BOJIHBI — OT IPOJOJIKATEIBHOCTH CUCTOJIBI CEPALIA M AIACTHYHOCTH COCYIUCTOM
cteHkd. CTeneHb HAINOJHEHUS! CBS3aHa C CUJIOW COKpAIEHHUS U CUCTOJIUYECKUM
00BEMOM cepjilla, a TaKKe C AIACTUYHOCTBIO cocyna. YHciio myJbCOBBIX BOJIH B
MUHYTY y Jomaaei 32—42, y kopoB, cBuHel u oseny 60—80, y kponukos 120-140, y
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cobak 70-80, y kyp — mo 300.

Konmponwvuwie éonpocol
1. Kakue MeTo/1bl NCIIOJIB3YIOTCS JJI U3YUEHMsI BHEILIHUX [TOKa3aTeae paboThl
cepaua?
2. UeM 00yCNOBIIEHBI CUCTOJIMYECKUH U TUACTOTUYECKUIM TOHBI cepaa?
3. Uto Takoe abCoMOTHAS U OTHOCUTENbHAS 001aCcTU TYMOCTH cepana’?
4. Ha kakux apTepusix U KaKMX ydacTKax Tejia ONPEAESIIOT MyJIbC Y KPYIHBIX
Y MEJIKUX )KUBOTHBIX?
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IMPUJIOKEHHUE

Tabnuya 1
['emaToyiornyecKre moKa3aTe/IM y pa3IudHbIX BHIOB )KHBOTHBIX
IToka3zarens Jlomane prrnvﬂ,m CBUHBS OB1a Kosa Cobaka Komka
pOF aTbIu CKOT
IInotaocts | 1,046-1,059 1,052 1,046-1,054 1,051 1,051 1,051-1,062 1,052
pH 7,20-7,50 7,35-7,50 7,35-7,50 | 7,30-7,40 | 7,35-7,50 | 7,30-7,60 | 7,30-7,60
Jleitkomntet, |5 5 45 4,5-12,0 8,0-16,0 | 6,0-140 | 80-17,0 | 85-10,5 | 10,0-20,0
x109/1
OPHUTPOLUTEL | ¢ g ) 5,0-7,5 6,0-7,5 70-12,0 | 12,0-180 | 572-84 6,6-9,4
x1012/n
Tpoﬂ%‘;‘j}f“’l’ 100-600 260-700 200-500 | 150-200 | 150-300 | 200-600 | 300-700
reM"rrj;)OWH’ 8-14 9-12 9-11 7-11 10-15 11-17 10-14
reMO;EIOWH’ 100-160 90-120 90-120 80-120 100-170 | 120-180 80-150
Bpems
CBEPTHIBAHUS 15-30 8-10 10-15 4-8 4-8 4-8 1-2
KpOBI/I, MHWH
CkopocTb
OCCHAHIA | 46 070,0 0,5-1,5 2,0-9,0 0,8 0,8 0,0-22,0 | 0,0-13,0
SPUTPOLIUTOB,
MM/4
Tabnuya 2
FeMaTOJ'IOFH‘-ICCKI/Ie TTOKa3aTcin y paBJ’II/I‘-IHI)IX BHU 0B )KUBOTHBIX
Mopckast CeBepHBIi
Ilokazarens Kpomux Kprica Mpiib XoMmsik Bepbmron
CBHHKa OJICHb
Jleiikomtsl, | ¢ 14 o 5,0-12,0 8,0-140 | 51-11,6 7.6 6,0-10,0 | 5,0-7,0
x109/n
OpHTPOUTEL, |y 5 5 4,0-7,0 7.2-9.6 8,7-10,5 7,5 95-12,0 | 6,5-8.5
x1012/
Tpo}ﬁ%"g‘ﬁ“’“ 190 273-745 430-1000 10-400 | 373-547 | 100-600 | 200700
reMOFF;‘mH’ 8,5-14,1 11,0-15,0 14,8 12,0-14.,9 16,0 13,5-14,5 | 11,0-14,0
0
FGM";;;O@H’ 85-141 110-150 148 120-149 160 135-145 | 110-140
CkopocTb
oceaHus
SPUTPOLITOB, 3,0 2,0-9,0 1,5-2.1 2,0-2,3 5.0-7,0 1,0-4.0 1,0-31,0
MM/4
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I'eMaTonornuyeckue noka3zaTeiau Y ITHUIL

Tabnuya 3

Ilokazarens Kypuua VYTka I'ycw Wnpeiika [onyrait
IInotHOCTD, T/eM3|  1,050—1,058 1,044-1,050 1,045-1,063 1,044-1,050 1,044—1,045
pH 7,40—7,44 7,40—7,44 7.40-7,44 7.40-7,44 7,40-7,44
JleHKouuTEL, 20,0-40,0 10,0-12,5 9,0-13,5 7.0-11,0 4,0-4,5
x109/1
OpHTPOLUTEL, 3,0-4,0 3,5-4,5 2,5-3,5 7,0-11,0 3,5-4,5
x1012/n
Tpombouuer, 32-100 70-120 6070 19-100 20-350
x109/n
Temorno6us, % 8,0-12,0 10,0-12,5 9,0-13,5 7,0-11,0 13,0-17,0
TeMorno6uH, I/ 80—120 100-125 90-135 70-110 130-170
CkopocTb
OCC/anu 0,5-2.0 0,7-2.5 0,7-2.5 0,7-2.0 -
3PUTPOLIUTOB,
MM/4
Tabnuya 4

IToka3zarenu HCﬁKOl"pﬂMMBI Y Pa3JIN4YHbIX BUJOB JKUBOTHBIX M IITHUI]

Bux Heiitpodnisr
bazoduisr | Do3uHODUITBI JTumdoruts| MOHOIUTHI
JKMUBOTHOTI'O IOHBIC | MAIOYKOSACPHBIE | CETMEHTOSIICPHbIC
Jlomanm 0-1 1-4 0-1 3-6 45-62 25-44 2—4
Kpynssrit
poraTsrit 0-2 3-20 0-1 2-5 20-35 40-75 2-7
Osgiia 0-1 4-12 0-2 3-6 35-45 40-50 2-5
Koza 0-1 3-12 0 1-5 29-38 47-64 1-2
CBUHBS 0-1 1-4 02 2-4 40—48 40-50 2—6
Kponuk 0-2 1-3 0 5-9 33-39 43-62 1-3
Kprica 0 0-1 0 13-30 65-77 04
\Y% 1871118 0-2 0—4 0 1-5 13-30 60—78 2-5
Bepoimton 0-1 4-12 0-2 1-6 40-52 29-45 1-5
Cepepubiit | o 3-7 0-1 2-5 55-66 21-37 14
OJICHb
XomMsik 1 1 - 30 75 3
Cobaxa 0-1 2-9 1-6 40-71 21-40 1-5
Kormka 0-1 2-8 0-1 3-9 40-45 36-51 1-5
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Mopekast |, 4-12 0 1-5 30-45 36-54 3-5
CBHHKAa
24-30
Kypura 1-3 6-10 0 - HeeRA0P03HOGILIE 52-60 4-10
Y1Ka 0-5 4-12 0 - 30-42 40-56 2-7
TICEBI0303UHO(DHITBI
T'ych 1-4 3-9 0 - 30-a4 52-60 2-6
TICEBI0303UHO(DHITBI
Wnzeiika 0-3 0-3 0 - 30-42 49-60 4-8
TICEBI0303UHO(DHITBI
Tabauya 5
I'eMomHAMHYECKHE TTOKA3ATEIHN
Bt KHBOTHOLO Tysbe, ya/mun ApTepuanbHOe AaBJIEHUE, MM. PT. CT.
CHUCTOJIMYECKOEC AUACTOJINYECKOC
Jlomazs 24-42 170-172 120-123
KpynHslii poratblii ckoT 50-80 100—-128 70—100
CBUHBS 60—90 139-155 90-100
Osa 70-80 145-151 100-114
Cobaka 70-120 140-155 90—100
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