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1. KOHCHEKT JIEKIIUIA

1. 1 JIekuust Ne 1 (2 gaca).

Tema: «OCHOBHbIE IPUHIUIBI CTPYKTYPHO-(HYHKIIMOHATILHOW OpraHU3alMi OpraHru3Ma »

1.1.1 Bonpochl JieKnum:

1. CtpykTypHast opraHu3anys BbICIINX TO3BOHOYHBIX JKUBOTHBIX
2. ®U3HO0JIOTHS KIIETOUHBIX DJIEMEHTOB
3. Perymsinus BHyTPUKJIETOUHBIX 1ApAaMETPOB

4. MeXKIIETOYHBIE B3aUMOIEHCTBUSI

1.1.2 KpaTkoe conep:kaHue BOIPOCOB:
1. CTpyKkTypHas OpraHu3anus BHICIIUX TO3BOHOYHBIX )KUBOTHBIX

[lemocTHOCTD OpraHu3Ma, T. €. ero 00beIMHEeHHE (MHTETPUPOBAHKE), 00ECTIEUNBACTCS

1) CTPYKTYPHBIM COEIMHEHHEM BCEX 4YacTed opraHu3Ma (KJIETOK, TKaHEW, OpraHos,
JKUJIKOCTEH U JIp.);

2) CBA3BIO BCEX YACTEH OpraHu3Ma: a) Mpu MOMOIIH KUJIKOCTEH, IUPKYIUPYIOIMIHUX B €r0
cocylax, TMOJOCTSIX W NPOCTpaHCTBax (TrymMopajibHas CBS3b, humor — XHIKOCTh), 0) mpu
[IOMOILIM HEPBHOW CHCTEMBI, KOTOpas pEryJIupyeT BCE TIPOLECChl OpraHu3Ma (HepBHAs
perymsus).

C mosiBIIeHMEM HEPBHOM CHCTEMbI BO3HUKAIOT JBa BHJIA CBSI3U — T'yMOpaJibHAsi U HEpBHas,
IpUYeM IO Mepe YCIOKHEHHUS OpraHu3alUd >KUBOTHBIX W PAa3BUTHS HEPBHOM CHCTEMbI
nocienHsAs Bce OOJbIIE «OBIIAAECBAET TEIOM» M MOTYMHAET cebe BCe MPOIlecChl OpraHu3Ma, B
TOM YHCI€ M TyMOpaJbHbIE, B pe3yJbTaT€ 4YEero CO3/JaeTcs eauHas Helpo-rymopaibHas
peryisinus Ipy BeIyILIEeH poJId HEPBHOU CUCTEMBI.

Takum 00pa3om, LIETOCTHOCTh OpPTaHM3Ma JIOCTUraeTcst Ojaromapsi AESTeIbHOCTH HEPBHOMU
CHCTEMBI, KOTOpasi IPOHU3BIBAET CBOMMH Pa3BETBICHUSMH BCE OpPTaHbl U TKaHH Tejla U KOTOpas
SBJISICTCSI MAaTEPUAIBHBIM aHATOMUYECKHM CyOCcTpaToM oObeIuHEHUs (MHTETpaIii) opraHu3Ma
B €IMHOE 1IEJI0E.

[lenocTHOCTh OpraHu3Ma 3aKjlO4aeTcs TakXke M B E€AMHCTBE JyXa M Tela, €IUHCTBE
IICUXUUYECKOTO M COMAaTUYECKOr0, TEIECHOr0. TakoBO COBPEMEHHOE NOHMMAHUE LEIOCTHOCTU
OopraHu3Ma, CTposileecs Ha MPHUHLUIAX JHAJEKTHYECKOro  MaTepuaiu3Ma U €ro
€CTeCTBEHHOHAYYHOI OCHOBBI — (u3nonoruueckoro yuenus U. I1. I1asnoga..

OpranusM Kak LeJ0€e UrpaeT BEAYILIYIO poJib B OTHOIIEHUH CBOMX YacTel, BRIPAXKEHUEM YEero
SBIISICTCS TMOJAYMHEHHOCTh JEATENBHOCTH BCEX OPraHOB HEUPO-TYMOPAJIbHON PpEryJsluu.
[ToaTomMy HM30IMpPOBaHHBIE OT OpPraHU3Ma OPraHbl HE MOTYT BBINOJHSTH T€ (YHKIMH, KOTOpbIE
IPUCYLIH UM B PaMKax LIE€JIOr0 OpraHu3Ma. ITHM OOBSICHSAETCS TPYAHOCTb Iepecag ki OpraHoB.
OpranusMm ke Kak ILIeJI0€ MOXET CYHIECTBOBAaTh M IOCIE yTpaThl HEKOTOPHIX YacTeil, 0 ueM
CBUJIETEJILCTBYET XHUPYPrudeckas MpaKTUKa ONEPATUBHOTO YIAICHUS OTACIbHBIX OpPraHOB H
yacTelt Tena (ynajeHue OJHOM MOYKH UJIH OJTHOTO JIETKOTO M aMITyTallusi KOHEUHOCTEH ).

[ToquMHEHHOCTh YacTH ILEJIOMy HEe a0CONIOTHA, TaK KaK 4acTh 00JalaeT OTHOCHTEIbHOMH
CaMOCTOSITENIbHOCTBIO. TaK, OTNEeNbHbIE KIETKH MOTYT JKUTh M Pa3MHOXAaThCsl BHE OpraHU3Ma
(KynbTYpBI TKaHEH, pa3BUTHE 3apojbla in vitro). Ho GyHKIMM Takux M30JMpOBAaHHBIX KIETOK
HE TOXJIECTBEHHbI (DYHKIIMH KJIETOK II€JIOCTHOIO OpPraHHM3Ma, MOCKOJIbKY OHM BBIKIIIOYEHBI U3
o0riero oOMeHa ¢ IpYyruMHU TKAHSAMH.

OO6nagasi OTHOCUTENIBHON CaMOCTOSITENIbHOCTBIO, YacThb MOJKET BIUATH Ha II€JI0e, O YeM
CBHUJIETEJICTBYIOT U3MEHEHHS BCETO OpraHu3Ma IpH 3a00JI€BaHUU OTECIBHBIX OPTaHoB.



2. ®U3MOIIOTHS KJIETOUYHBIX 3JIEMEHTOB

Ha ocHOBe TBOpYECKOIro pa3BUTHS HAyYHBIX HJIEH CBOUX MOpeAIIecTBEeHHUKOB M. M.
Ceuenona, U. I1. ITaBmoBa u A. A. Yxtomckoro I1. K. AHoxuH chopMyanpoBaa OpUrHHAIBHYIO
Teopruio (YHKIIMOHAIBHBIX CHCTEM, KOTOpas, II0 CYIIEeCTBY, SBHJIACH OCHOBOW HOBOM
WHTETPATUBHOW (U3HOJOTUM M MeAuIMHbL. HeoOXoauMoCTh HWHTETPAaTUBHOIO TOIXO0/a B
GbU3HOMOTHH  TOJBKO B TIOCIEAHWE TOABl HAYMHACT HACTOSTEIHHO  OCO3HABATHCSA
OTEUECTBCHHBIMU M 3apyOexHbIMU ydyeHbIMU. [locnemuue 32-if u 33-if MexayHapoaHbIC
KOHTPECChl (PU3MOJIOTUYECKUX HAyK MPOILIU IMOJ HACTONYMBBIM IMPHU3BIBOM K YYE€HBIM BCETrO
MHUpa Pa3BUBaTh MHTETPATUBHYIO (DU3HMOJIOTHIO, CTaBSIICH CBOMCTBA ILIEJIOT0 OPraHW3Ma B Pl
MEePBEUIINX 3a7ad COBPEMEHHOT0 ecTecTBO3HaHUs. K HameMy yaoBIeTBOpeHHUIo, Oiaromaps
tpynam I1. K. AHoxuHa, Takas HHTeTpaTUBHAs (PU3MOJIOTHS CO3/laHa B HAIllel CTpaHe.

UYenoBeueckuil OpPraHu3M SBISIETCS CaMOPETYJHUPYIOLIEHCS CUCTEMOW, 3aBUCAILEH OT
OKpYXKarollel cpenbl, B CBI3M ¢ MOCTOSHHO MEHSIOMUMUCS YCIOBHUAMH CPEIbl B PE3yJbTaTe
IPOJIOJDKUTEIPHON 3BOJIIOLMM Yy 4YEJOBEKAa BBIPAOOTATUCh MEXaHHU3MBI, I103BOJISIOLIHNE
OPUCHOCOOUTCST K JaHHBIM HM3MEHEHHAM. OTH MEXaHU3Mbl Ha3bIBAIOT aJalTallMOHHBIMHU.
Apanranys — 3To AMHAMUYECKUH mpolecc, 6aaroaapst KOTOPOMY HOJBH)KHbBIE CUCTEMBI KHUBBIX
OPraHM3MOB, HECMOTpPsS Ha M3MEHYMBOCTb YCIOBHMM, IOAJIEPKUBAIOT YCTOMYMBOCTB,
HE00XO0IUMYIO ISl CYIIECTBOBAHUS, PA3BUTHUS U MPOJAOIDKEHHS POJa.

bnaromaps mpomeccy amanTaniM  JIOCTUTAETCS COXpaHEHWE TOMeocTasza TpHu
BBaHMOHCﬁCTBHH OopraHui3Ma ¢ BHCIIHUM MHUPOM. B 31011 cBsSI3M MMpOoNCCChl aaanTaluu BKIKOYAOT
B ce0sl HE TOJBKO ONTHUMH3ANUI0 (YHKIMOHWPOBAHUS OpPraHW3Ma, HO H TIOIJEpIKAHHE
cOaaHCUPOBAHHOCTH B CUCTEME «OpTraHu3M — cpenay. [Ipolece aganranuu peaau3yercst BCSIKUN
pa3, Korga B CHCTEME «OpraHW3M — Cpela» BO3HUKAIOT 3HAYMMBIC W3MEHEHHS, KOTOPbBIE
obOecrieunBaeT (HOPMHUPOBAHHE HOBOTO T'OMEOCTATHYECKOTO COCTOSIHHS, YTO TIO3BOJISIET
JIOCTUTAaTh MaKCUMaIbHOW 3(PeKTUBHOCTH (HU3HOJOTHUECKUX (YHKIMH W TOBEACHUYCCKUX
peakuuid. [locKONMbKYy OpraHW3M cpela HaxOJATCS HE B CTAaTHYECKOM, a B JUHAMHUYECKOM
PaBHOBECHH, MX COOTHOIICHHS MEHSIOTCS IOCTOSIHHO, a CJIeIOBATEIbHO, TAKXKE IMOCTOSIHHO
AOJIKCH OCYHICCTBIIATHCA MPOLUCCC adalTalluu.

VY 4YenmoBeka pEUIAIOINIYIO POJb B IMPOIECCE TOJACPKaHHS aJACKBATHBIX OTHOIICHUH B
CUCTCMC «MHAUBUAYYM — CpClia», B XO0A€ KOTOPOIro MOT'yT UBMCHATLCA BCC MMapaMCTpPbl CUCTCMBI,
UTpacT rcuxmyeckas amantanus. [ICHXUYecKkyro afanTaiuio MOXKHO OINPEIeNIUTh, KaK MpoIece
YCTAHOBJICHHA OINTHUMAJIIBHOIO COOTBETCTBUA JIMYHOCTU U Opr)KaIOH_Ieﬁ CpCabl B XOIC
OCYIIECTBIICHHSI CBOHCTBEHHOW YENIOBEKY MAEATEIBHOCTH, KOTOPBIA MO3BOJSET WHAMBHIYYMY
YAOBJICTBOPATH AKTYaJIbHBIC HOTpe6HOCTI/I " pCalIn30BaTh CBA3AHHBLIC C HUMH 3HAYUMBIC LCIIN
(mpu coxpaHeHUH (PUINYECKOTO M TCUXHUYECKOTO 37I0pOBbs), OoOecreynBas B TO K€ BpeMs
COOTBETCTBHE IICUXHYECKOU ACATCIIbHOCTH YCJIOBCKA, €ro IOBCACHUA Tp660BaHI/I$IM CpCabl.
Apanrans — 3TO HWTOT Tpollecca M3MEHEHHUH COIUAIBHBIX, COIMAIbHO-TICUXOJIOTUYCCKHX,
MOPaJIbHO-TICUXOJIOTHYCCKUX, NMCUXUYCCKUX, SKOHOMUYCCKUX U ,Z[GMOFpa(l)I/I‘IeCKI/IX OTHOIIIEHUU
MEXY JIFOJIbMH, IPUCIIOCOOJICHHIE K COMAIBHOM cpee.

3. Perynsuusi BHyTPUKJIETOUYHBIX ITAPAMETPOB

[{enocTHOCTH OpraHu3Ma, T. €. ero 00beANHEeHHE (MHTETPUPOBAHUE), 00ECTICUNBACTCS:

1) CTPYKTYPHBIM COEIMHEHHWEM BCEX 4YacTel opraHu3ma (KJIETOK, TKaHEH, OpraHoB,
KUJKOCTEH U JIp.);

2) CBS3BIO BCEX YAaCTEH OpraHU3Ma: a) MPU MOMOIIH KUIKOCTEH, IUPKYIUPYIOIMIHUX B €T0
cocynax, TMOJIOCTSAX M TPOCTPAHCTBaX (TyMopaibHas CBs3b, humor — >XHAKOCTh), 0) mpu
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IIOMOIIM HEPBHOH CHCTEMBI, KOTOpas pEryjlupyeT BCE MpOLECCHl OpraHu3Ma (HepBHas
perymsus).

C nosiBneHHMEM HEPBHOM CHUCTEMBI BO3HMKAIOT JBa BUJA CBSI3M — T'yMOpaJlbHAs U HEPBHas,
OpUYEM [0 Mepe YCIOKHEHMsI OpraHM3allud >KUBOTHBIX M Pa3BUTUS HEPBHOW CHCTEMBI
nocjienHsAs Bce OOJbIIE «OBIIAZAECBAET TEIOM» M MOTYMHAET cebe BCe MpOIlecChl OpraHu3Ma, B
TOM 4YHCI€ M TyMOpaJbHble, B pE3yJbTaT€ YEro CO3JAaeTCs €AMHas HeWpo-rymMopaabHas
peryisinus Ipy BeIyILIEeH poJId HEPBHOU CUCTEMBI.

Takum 00pa3oM, IIEIOCTHOCTh OpraHM3Ma JOCTHUraercsi Ojarojaps IesTeIbHOCTH HEPBHOMN
CUCTEMBI, KOTOpasi IPOHU3BIBAET CBOUMHU PA3BETBIICHUSMHU BCE OPraHbl U TKAHU Te€Jla U KOTopas
SBJISICTCSI MAaTEPUAIBHBIM aHATOMUUYECKHM CyOCcTpaToM oOBbeIuHEHUs (MHTETpaIii) OpraHu3Ma
B €IMHOE 1IEJIOE.

[lenocTHOCTE OpraHu3Ma 3aKJIIOYaeTcsl TakKe M B EQUHCTBE JyXa M Teja, CIUHCTBE
IICUXUUYECKOTO M COMAaTHYECKOr0, TEIECHOr0. TakoBO COBPEMEHHOE NOHMMAHUE LIEIOCTHOCTU
OpraHusMa, CTpoOsIleecss Ha NPUHIMUNAX  JUAJIEKTUYECKOr0  MaTepualu3Ma U €ro
€CTeCTBEHHOHAYYHOI 0CHOBBI — (u3nonoruueckoro yuenus U. I1. I1asnoga..

OpraHu3Mm Kak IeJI0€ UIPaeT BEIYLYIO pOJib B OTHOIIEHUH CBOMX YacTel, BBIPAKECHUEM YETro
SIBIIIETCS [TOJAYMHEHHOCTh JEATEIBHOCTH BCEX OPraHoOB HEMPO-TYMOPAJIbHON pETryJIsSLuu.
[TosTOMYy M30IMpOBaHHBIE OT OPraHMW3Ma OPraHbl HE MOTYT BBIIOJHATH T€ (YHKLUHU, KOTOpPbIE
IPUCYLIM UM B PaMKax LI€JIO0r0 OpraHu3Ma. ITHM OOBSICHAETCS TPYAHOCTb Iepecag ki OPraHoB.
OpraHusMm ke Kak IIeJI0€ MOXKET CYIIECTBOBaTb M IIOCJIE yTpaTbl HEKOTOPBIX YacTeil, 0 4yeM
CBUJIETEIBLCTBYET XUPYprudeckas MpPaKTHKa ONEpPaTHBHOIO YIAJEHMsI OTACIBHBIX OpPraHOB U
yacTelt Tena (ynajeHue OHOM MOYKH UJIH OJTHOTO JIETKOTO M aMITyTallusi KOHEUHOCTEH ).

[ToqurHEHHOCTh YacTH ILEJIOMy HE a0CONIOTHA, TaK KakK 4acTh 00JalaeT OTHOCHTEIbHOM
CaMOCTOSITENIbHOCTBIO. Tak, OTAEIbHBIC KIETKH MOTYT *KHUTh M Pa3MHOXaTbCsi BHE OpraHHU3Ma
(KynbTYpBI TKaHEH, pa3BUTHE 3apojbla in vitro). Ho GyHKIMM Takux M30JMpOBAaHHBIX KIIETOK
HE TOXKIECTBEHHb! ()YHKIIMU KJIETOK LIEJIOCTHOIO OpPraHu3Ma, IMOCKOJIBKY OHHU BBIKIIOYEHBI U3
o011ero oOMeHa ¢ IpYyruMy TKAHSAMH.

OOnanas OTHOCUTENBHOH CaMOCTOSITENIBHOCTBIO, YaCTh MOJKET BJIMATH Ha LEJNOE, O YeM
CBHUJIETEJICTBYIOT U3MEHEHHS BCETO OpraHu3Ma MpH 3a00JI€BaHUU OTJEIbHBIX OPTaHoB.

4. MeXKIIETOYHBIE B3aUMOIEHCTBUSI

B MHOTroKIIETOYHOM OpraHu3Me Bce€ KJIETKH CBS3aHBI MEXKAY COOOW pa3IMYHOTO poja
B3aUMOJICUCTBUSIMA. B HX ocHOBe JexaT penentopHo-ahdexTopubie komruiekesl (POK),
KOTOPBIC YUaCTBYIOT B PETYIISIIAN )KU3HECSITSIPHOCTH KIETOK U TKaHEH.

Bce JKM3HEHHBIE aKThl B MPOIECCE IKU3HEIACATEILHOCTH IKMBOTHBIX OPraHW3MOB
OCYIIECTBIIAIOTCS B paMKaxX peIeKTOPHBIX IIETei, COCTOSIIUX U3 3-X 3BEHBEB: PEIEITOPHOTO,
3¢ (HEKTOPHOTO U COMPSITAIOIIETO.

Ha xnerounoM u cyOKJIETOYHOM ypoBHSX uH(pOpManus OT perentopa k 3ddexropy
nepenaércsi pasHbIMH IYTSMU: KOHTAaKTHO, IU(PQY3HO, SIIEKTPHUUECKH IO OHOIOTHYECKHM
MeMOpaHaMm, C MTOMOIIBIO0 OEIIKOBBIX MOJIEKYT H JIp.

B sToM miane oCHOBHAs POJIb MPUHAUICKHUT YIPABISIOMUM CUTHAIAM — JIMTaHJaM (J1art.
ligare — CBS3BIBATH), MPEACTABIISIIOIIUM COOON XUMUYECKHUE MOJICKYJIbl, KBAHTHI CBETA, 3BYKOBBIC
BOJIHBI, MEXaHHUYECKUE Pa3APXUTENM U T. A. JIMTaHIBl CBA3BIBAIOTCA CO CHEIM(PUUECKUMHU
peuenTtopamMu KJIETOK I10 INPUHLHUIY KOMIUIEMEHTAPHOCTH. JIMraHIbI-CUTHAJIBHBIE MOJIEKYJIbI
Y4YacTBYIOT B PETyJIALUU METa00IMYECKON U MPoar(epaTuBHON aKTUBHOCTH KJIETOK.

CurHajbpHbIE MOJIEKYJIBI BBIPA0ATHIBAIOTCS Pa3IMYHBIMU KJIETKaMU oOpraHusma. Tak,
Harnpumep, HeUTPOMIbl U TUM(OIUTHI BEIPA0ATHIBAIOT CUTHAIBHBIC MTOJUICITHIBI — IUTOKUHBI
(MIMQOKUHBI, MOHOKHHBI, HHTEPJICHKHHBI, WHTEP(HEpPOHbl M  KOJOHUECTUMYIUPYIOIIUE
(bakTOpBl), KOTOpBIE PETYIUPYIOT pOCT M IU(QEpeHIIMPOBKY KJIETOK TKaHei. B kadecTe



MUTOT€HOB  MOTYT OBITh  CeMeicTBa OENKOB  »muiepMalibHOro  (hakTtopa  pocra,
WHCYIMHOTIOA00HOTO (hakTOopa pocta, (akropa pocra ¢ubpobinacTtoB, ¢akrTopa pocra
TPOMOOIIMTOB U JIp.

PeniennTopbl — 3TO BBICOKOMOJIEKYJISPHBIE KOH()OPMAIIMOHHO-TIOJBI)KHBIE OEIKOBBIE U
HYKJICHHOBBIE TPEXMEPHBIE CTPYKTYPBHI.

[lepBuunble CcuTHaJIBI (PHEPTUS CTUMYJA) TpaHCHOPMHUPYIOTCS pelenTopaMu B
KOH(OpPMaIMOHHBIN CUTHAJI, KOTOPBIN MepeaaéTcst yepe3 compsraroliee 3BeHo Ha 3 dekTop, T11e
OCYIIECTBIISICTCS IEKOIMPOBAHKE MOCTYMUBIIETO CUTHAIA U 00pa3HOE €ro BOCIPHUSATHE.

B nmnepemaue curHasioB OT KJIETKM K KJIETKE BAXKHOE 3HAYCHHE NPHUHAIICIKUT
MEXKKJICTOYHBIM KOHTAKTaM (COSTUHECHUSIM).

B snurenmanbHbIX TKaHAX KIETKU JOBOJBHO IJIOTHO MPUIIEXKAT APYT K APYTY, 00pa3ys
IIJIACTHI, B COCTABE KOTOPBIX PA3JIMYAIOT IIPOCTHIE U CIIOKHBIE MEKKIIETOYHBIE COCITMHEHHUS.

1. IIpocTeie coearHEHUS, KOT/Ia KJIETKH B3aMMOJICHCTBYIOT CBOMMH HaIMEMOpaHHBIMH
KOMILJIEKCaMH, & UMEHHO CJIOSIMU TJIMKOKanukca. [Ipu 3ToM B3auMOJEHCTBHE OCYIIECTBISIETCS C
MOMOIIbIO OEJIKOB-PEIENITOPOB — KaJArepUHa, UHTETPUHA | JIP.

2. CnoxHble COCIUWHEHMSI TPEACTABISAIOT COOOW 3amuparomuye, CICIUIAIONHNEe |
KOMMYHI/IKaI_[I/IOHHBIe KOHTAKTHI.

3anuparoniue (M30JUPYIOIINEe) KOHTAKThl XapaKTepHBI JJISi OJHOCIONHBIX SMHUTEINEB U
SHIOTEIIHNS.

Cueruistronuii (3asKOPUBAIOIINI) KOHTAKT — 3TO aATE3WBHBIM TOSCOK JaecMOCOMBI. K
ydacTKaM IJIa3MaTHYeCKUX MeMOpaH MNOAXOAAT (UOPUIUIApHBIE 3JIEMEHTHl IMTOCKENeTa U
3a5IKOpPUBAIOTCS. HA MX IOBEPXHOCTH. AJATE3MBHBIE IOSCKM XApAaKTEPHBI IS OJHOCIOWHBIX
AIUTENNEB: KIETKH CBA3BIBAIOTCS IPU IOMOIIM TJIMKONPOTEUIOB, K KOTOPBIM CO CTOPOHBI
IIUTOIUIa3Mbl TPUMBIKAET MPUMEMOpAHHBI O€loK BUHKYIUH. JlecMOCOMBI C BHYTpPEHHEU
CTOPOHBI COEIUHSIOT CJON OENKOB, B COCTaB KOTOPBIX BXOTUT JECMOJIAKTHH, a C BHEUIHEH
CTOPOHBI OHU COEAMHAIOTCS TPAaHCMEMOpPaHHBIMH O€JIKaMHU — JECMOTJIEHHAMH.

K 3asxopuBaiomum coeIMHEHUSAM  OTHOCATCA  (DOKaJIbHBIE KOHTAKTBI, HAIpUMeED,
coeauHeHuss  ¢uOpPOOIACTOB € HEKJIETOYHBIM  CyOCTpaTroMm. OHu  coenuHAIOT
aKTHHOBBIEMUKPO(DHIAMEHTHI.

KomMmynukanmonssle (0ObEAUHSIONINE) KOHTAaKThl — 3TO IIENEeBble  COEAMHEHMUS
(HeKCychl) M cHHAmChl. Yepe3 HHUX OCYILECTBISETCS MEPEHOC MOHOB M MEIKHUX MOJEKYT OT
KJIETKHU K KJIeTKe. CHHAIChI TPOBOAAT BO30YK/IEHUE B OJJHY CTOPOHY.

1. 2 Jleknus Ne 2 (2 gaca).

Tema: «Pu3NOIOTHS CEPACTHO-COCYTUCTON CUCTEMBI »

1.2.1 Bonpocel JieKIum:

1.Cxema kpoBooOpamieHus
2.ITpoBoasuias cucrema cepaua
3.1lukJ1 cepieuHbIX COKpalleHui

4. Perynsiuus IesITEIbHOCTU CepLia

1.2.2 KpaTkoe conep:kaHue BOIPOCOB:
1.Cxema kpoBOOOpaIIeHHs



KpoBeHnocHas cucreMa YeJI0BeKa 3aMKHYTas, BKJIFOYAET 1B Kpyra
KpOBOOOpAIeHHs : OONBIION U MBIl  (JIETOYHBINM). BBIAENAIOT eme W TpeTuid - cepaedyHbIi
KpYyT KpoBoOOpallleHuss B CBSI3U C T€M, YTO OH HUIPAaeT BAXKHYI pOJIb B KPOBOCHAOKEHUU
MHOKapJa cepaua.

Bonwmioit kpyr KpoBooOpameHus

Bosbioit kpyr KpoBOOOpAILEHUs CITYKUT Ul JOCTAaBKM BCEM OpraHaM M TKaHSIM Telsa
IUTATENbHBIX BELIECTB M KHCIOpPOJAa U BBIHOCA OT HUX PA3JIMYHBIX MPOJYKTOB OOMEHa. DTOT
Kpyr HAuMHAeTCs B JIEBOM JXKEIYJOYKE, OT KOTOPOro OTXOAMT caMmas KpyIlHas apTepus
OopraHusMa - aopra. AopTa oapasJensercs Ha y4acTKu:

BOCXOZIlIasi aopTa, Ayra aopThl (IOBOpauMBAETCs BIIEBO), HUCXOAIIasl aopTa (TpyaHON
u OproumrHoW y4yacTku). OT aopThl OTXOIAT apTepUU, HECYIIHE apTepUalbHYI0 KPOBb KO BCEM
OpraHaM U TKaHSM U Pa3BETBIIALLMECS 10 CAMBIX MEJKUX apTepuil - aprepuois. OT 1yru aopTsl
OTXOJAT MOCJIeI0BaTeIbHO TPHU KPYITHbIE apTEePHH: IJI€UEroJI0BHON CTBOJ, JieBask 00Ias COHHas
apTepus, JieBas NOJAKIIOUMYHAs aprepus. IlneueronoBHON cTBOJI MOApa3ieiseTcs Ha NPaBYIO
MOJKIIIOUMYHYIO apTepUI0 M MpaByld OOIIyI0 COHHYIO apTeputo. OOIIMe COHHbIE apTepuu
(mpaBast ¥ JieBasi) pa3esAloTCs Ha BHYTPEHHIO M HAPYKHYIO COHHbIE apTepUH, KOTOPhIE HECYT
apTepHalibHyl0 KpoBb B rojoBy. [loakmrounyHbie apTepuu (mpaBasi U JieBas) HECYT KPOBb B
BEPXHHE KOHEYHOCTH. OT HMCXOMAILIEr0 ydacTKa aopThl OTXOIAT apTepUu K CKEJIETHBIM
MBIIIIIIAM TYJOBHUIIA, BHYTPEHHUM OpraHaMm OpIONIHOW W TpyaHoW mosoctu. Ha ypomue IV
NOSICHUYHOTO TO03BOHKA OpIOIIHAs YacTh AOPThI pa3fesieTcss Ha JBE KPYIHBIC ITO/B3/I0IIHbIC
apTepuy, KOTOpbleé HECYT KpOBb K BHYTPEHHHM OpraHaM Ta30BOHl 00JacTh U B HIDKHUE
KOHeyHOCTH. Yepe3 Kamwuisipbl OONBIIOIO Kpyra KpPOBOOOpAIIEHUS MPOHCXOIAT OOMEHHBIE
IIPOLIECCHl MEXY KPOBBIO M TKaHSMH, B PE3yJbTaTe 4ero apTepHalibHas KPOBb CMEHSIETCS Ha
BEHO3HYI0. BeHO3Has KpoBb M3 HIDKHMX KOHEYHOCTEH coOupaercs B TpaByld U
JIEBYIO MTOJB3IOIIHBIE BEHBI, KOTOPHIE CIMBAIOTCS HA YpOBHE IV MOSCHUYHOrO MO3BOHKA U 1alOT
Hayajo HUKHEW MO0JI0M BeHE. B HMKHIOKIO IMOJIyI0 BEHY BIAJAIOT BEHbI OT BHYTPEHHHUX OPraHOB
OpromrHoi monoctu. HiokHsIs monas BeHa - 3TO caMas KpylHas BeHa B OpraHu3Me 4elloBeKa, ee
JIIMaMETp Yy MecTa BIIaJICHUS B MpaBoe npeacepane 3 -3,5 cm.

2.IlpoBopsmias cuctema cepaia

[TpoBomsimas cucrema cepana (IICC) — koMmIuiekC aHATOMHYECKHX OO0pa3oBaHUM
(Y3710B, TIy4KOB U BOJIOKOH), OOJIQJAIOIINX CIIOCOOHOCTHIO TEHEPUPOBATH UMITYIBC CEPACUHBIX
COKpAallleHUl M TPOBOAMTH €ro KO BCEM OTAelaM MHOKapjAa Ipeacepauil U )KeIyJ0uKoB,
obecrnieunBasi UX KOOPAMHUPOBAHHBIC COKPAIIICHHSI.

I[ICC cocrouT w3 [BYX B3aWMMOCBSI3aHHBIX YacTeH: CHHOATPUAIBLHON (CHHYCHO-
MPEACEpHON) M aTPUOBCHTPHKYJIAPHOH (TMpeacepaHo-KenyaoukoBoi). K cuHOaTpuanbHOM
OTHOCAT CHUHOATpHaNbHBIA y3en (y3en Kuca-®dneka), Tpu mydka MeEXYy3JI0BOTO OBICTPOTO
MPOBEJCHUS,  CBS3BIBAIOIIME CHUHOATPHAIBHBIM  y3€1 C  aTPUOBEHTPUKYISIPHBIM U
MEXIPEACEPAHBI IMYy4OK OBICTPOrO MPOBENEHUS, CBA3BIBAIOIINN CHHOATPUAIBHBIA Y3€d C
JIEBBIM TIpeNceparueM. ATPUOBEHTPUKYISIPHAS YacTh COCTOUT M3 aTPUOBEHTPHUKYISPHOTO Yy3ia
(yzen Amodda—TaBapa), myuka ['mca (BkirodaeT B ceOsi oOIIM CTBOJ M TPU BETBU: JieBas
TiepeTHss, JIeBast 3a/IHSIS U TIpaBasi) U MPOBOASIIUX BOJIOKOH IlypkuHbe.

CokpamieHuss CepAeYHOM MBIIIBI (MUOKapJa) MPOMCXOIAT Oiarogapss HUMIYJIbCaM,
BO3HHMKAIOIIUM B CHHYCOBOM Y3JI€ U PACIPOCTPAHSIIOIIMMCS O MPOBOAIIEH CUCTEME cepaua:



yepes Ipeacepausi, aTpUOBEHTPUKYIISPHBIA y3€l, My4oK I'nca, BonokHa IlypkuHbe - UMITYJIbCBI
IIPOBOASATCS K COKPATUTEIbHOMY MHOKapAy.

PaccmoTpum 3ToT mporiece moapoOHo:

Bo30yxnaronuii uMITyJIbC BO3HHUKAET B CHHYCOBOM Yy3Jie. Bo30OykaeHHE CHHYCOBOTO

y371a HE OTpakaercs Ha OKT.
Yepe3 HECKOIBKO COTHIX JOJEH CEKyHIbl MMITYJIbC M3 CHHYCOBOIO Y3Ja JOCTUIAET
MHOKapzaa MpEICEePaUN.

ITo mpencepausiMm BO30YyKIEHHME pacIpOCTPAHSAETCS MO TPEM IYTSIM, COEIUHSIOIIAM
cuHycoBbIi y3en (CY) ¢ aTpHOBEHTPUKYISPHBIM y3110M (ABY):

[Tepenauit myTh (TpakT baxmaHna) - UaET MO MEepPeAHEBEPXHEH CTEHKE MPABOTO MPEACEPIUs U
paszensiercs Ha JIBE€ BETBU Y MEXKIIPEIACEPIHON MEPEroOpoAKU - OJHA U3 KOTOPBIX MOAXOAUT K
ABY, a npyras - K JeBOMY NpEICEpUI0, B pe3yJIbTaTE YEro, K JICBOMY MPEACEPANI0 UMITYJIHC
IPUXOJUT C 3aaepxkkKoii B 0,2 c;

Cpennuii nyth (TpakT Benkebaxa) - uaer no Mexmnpeacepanoil neperopojake k ABY;

3anuuii myTh (TpakT Topens) - uaer k ABY mo HuKHEH 4acTH MEeXIpEACcepIHON MEePErOpOaAKH U
OT HEro OTBETBIISAIOTCS BOJIOKHA K CTEHKE IIPABOr0 MPEACEpAUs.

Bo30yxnenue, nepenaromieecss 0T UMITYJIbCA, OXBAaThIBACT Cpa3zy BECh MHOKap] Mpeacepauil co
CKOPOCTBIO 1 Mm/c.
[Ipolina mnpencepaus, wumnyibc npocturaetr ABY, oOT KOTOporo mnpoBOJAIIME BOJIOKHA
pacIpoCTpaHsIOTCS BO BCE CTOPOHBI, a HIKHSS YacThb y3Ja IMEpEXOAUT B Iydok ['mca.
ABY BemonHseT poab GUIbTpa, 3aJCpKUBasg TMPOXOXKIACHHUE WMMIYJIbCa, YTO CO3JacT
BO3MOXHOCTbH JJIS OKOHYaHUS BO30YXKICHUS U COKPALICHHUS MPEICEPN 10 TOro, KaKk HauHeTcs
BO30YXJICHHE KeTynouKoB. IMmynbc Bo30yx)aeHus pacnpoctpansercs mo ABY co ckopocTsio
0,05-0,2 w™/c; Bpems mnpoxoxaeHus wummynbca 1o ABY jmumrcs mopsaka 0,08 c.
Mexny ABY u nyukoMm ['nca HeT yeTkoi rpanuisl. CKOpOCTh POBECHUS UMITYJILCOB B ITy4YKe
luca COCTaBIISIET 1 Mm/C.
Jlanee BO30YyKIeHHE pACIIPOCTPAHSIETCS B BETBAX W HOXKKax mydka ['muca co ckopocthio 3-4 m/c.
Hoxku nmyuka ['mca, ux pa3BeTBIeHUS UM KOHEYHas 4acTh Iydka [mca oOnamaroT QyHKIuen
aBTOMAaTHU3Ma, KOTOPBII COCTaBIIAET 15-40 WMIYJbCOB B MHHYTY.
PasBerBieHus HOXeK Myuka I'nca mepexoast B BojokHa [lypkuHbe, 0 KOTOPBIM BO30YXIEHUE
pacrpocTpaHseTcss K MUOKapTy JKeJTyJ0YKOB cepiiia co CKOpocThio 4-5 M/c. Bomokna Ilypkunane
Takke obmamator  ¢yHkumed — aBTomMatm3sma - 15-30 UMIyneCoB B MHUHYTY.
B Muoxkapne kemynoukoB BOJHA BO30YXKIEHHS CHadajla OXBAaThIBAET MEXOKETYIO0UYKOBYIO
HEeperopojKy,  TIOClIe  4Yero  pacmpocTpaHsercs Ha  oba  JKelyJouka  ceplia.
B xenynoukax mporecc Bo30OyXJIeHHUSI HIET OT dHIoKapja K snukapay. [Ipu 3Tom Bo Bpems
BO30yXaeHuss Muokapna cospaercs JJ[C, koropas pacmpocTpaHseTcs Ha IOBEPXHOCTb
YeJIOBEYECKOTO Tela U SBJSETCS CUTHAIOM, KOTOPBIH PETUCTPUPYETCS dIEKTPOKapAuOrpadoM.

Takum o6pazom, B cepile HUMEEeTcs MHOXXECTBO KJIETOK, oOnamaromux (yHKIHen
aBTOMAaTHU3Ma:

1. CHUHYCOBBIH y3€J (aBTOMAaTHYECKU IIEHTP MEPBOrO MOpPsAKa) - 00JiagaeT
HaI/I6OJ'IBH_II/IM AdBTOMAaTHU3MOM,



2. aTPUOBEHTPUKYJISIPHBIHN y3€71 (aBTOMaTUUECKUM LIEHTP BTOPOIO NOPSIKA);
3. My4oK ['mca u ero HoXXKY (aBTOMaTHYECKUN IEHTP TPETHETO MOPSIKA).

3.1lukJ1 cepieuHbIX COKpaleHui

Cepacunblii IMKI— [OHSTHE, OTPAKAIOMEE MOCICI0BATEIBHOCTh  IMPOLECCOB,
IPOMCXOIAIINX 32 OJHO COKpAIIEHNUE CepAlia U ero nocienyomuiee paccnadnenne. Kaxpiid K
BKIIOYaeT B ce0s Tpu OosiblMe  CTaJuM: CUCTOJA MPEACepAMiA, CUCTOJIA KEIyI0UKOB
U AUacTojla. TEepMHUH CHUCTOJIa O3HAYAeT COKpALICHUE MBIIIIBL. BBIIEIAIOT dJIEKTPUYECKYIO
CUCTOILY — JIEKTPUYECKYIO AKTUBHOCTb, KOTOpast CTUMYJIUPYET MUOKApA U
BBI3bIBACT MEXAHUYECKYIO CHUCTOJy — COKpAIEHHE CEepACYHOM MBIIIIBLI W YMEHBIICHHE
cepAcyHbIX Kamep B oObeme. TepMuH aAMacToNa 03HayaeT pacciabiieHue MbIibl. Bo Bpems
CEpIECYHOr0 LMKJIA IPOUCXOIUT IOBBIIIEHUE W CHUKEHUE NABJICHUS KPOBU, COOTBETCTBEHHO
BBICOKOE JaBJICHUE B MOMEHT CHCTOJIbI KEJIYAOYKOB HAa3bIBACTCA CUCTOIIMYECKUM, & HU3KOE BO
BpeMs UX AUACTOJIbI — JAUACTOIMYECKUM.

YacToTa MOBTOPEHUS CEPACUYHOIO LIUKJIIA HAa3bIBACTCS YaCTOTOM CEPIEYHBIX COKPALECHUN,
e€ 3aJ1aeT BOAUTENIb pUTMA CEPALIA.

Cucrona KemylO4YKOB — IIEPUOJ  COKpPALIEHHUS IKEIYyJOYKOB, 4YTO IIO3BOJISIET
IPOTOJIKHYTh KPOBb B apTEpUAIBHOE PYCIIO.

B COKpAICHUHU KCIIYOAOUYKOB MOKHO BBIACIIUTL HCCKOJIBKO IICPUOJ0B 1 (1)3.3:

e [lepyon HampspKeHHsI — XapaKTEpPHU3YeTCs HAadaJoM COKpAIIEHUS MBIIICYHOW MAacChI
JKEITYIOYKOB 0€3 M3MEHEHUsI 00beMa KPOBH BHYTPH HUX.

. ACHHXPOHHOE COKpaIlleHHe — Hadalio BO30YKIEHHUS MHOKapJa >KETyJO4YKOB,
Korga TOJBKO OTACJIbHBIC BOJIOKHA BOBJICUCHBI. N3menenus JAaBJICHUS B KCIIyAOYKaX
XBaTaeT JUIsl 3aKPBITUS TIPEACEPIHO-KETYJOUYKOBBIX KJIATAHOB B KOHIIE 3TOH (ha3bl.

. N30BOMIOMETPUYECKOE COKpAIICHHE — BOBIICYCH MPAKTHUYECKA BECh MHOKAp]I
KEIyJOYKOB, HO HM3MEHEHHUS 0o0beMa KPOBM BHYTPH HHUX HE IMPOUCXOAMT, TaK Kak
3aKpBITBI  BBIHOCALIME (MIONYJIyHHBIE —  AOPTAJbHBIA W  JICTOYHBIN)  KJIANaHbI.
TepMUHU30METPHUECKOE COKpAI[EHUE HE COBCEM TOYEH, TaK Kak B OTO BpeMs
MPOUCXOAUT U3MEHEHHE (POPMBI (PEMOICTUPOBAHNE) KEITYI0UYKOB, HATSHKEHHUE XOP/I.

. [lepuon M3rHaHUS — XapaKTEPU3YETCsl M3THAHUEM KPOBH U3 KEIyJOYKOB.

. beicTpoe M3rHaHue — nepuoa OT MOMEHTA OTKPBITHS MOJIYJIYHHBIX KJIAIIAHOB 110
JOCTUIKCHUA B IMOJIOCTHU KCITYJOYKOB CHCTOJUYCCKOIO HAaBJICHUA — 3a 3TOT MNCPUOL
BBIOPACHIBACTCS MAKCUMAIBHOE KOJMYECTBO KPOBH.

° MC,Z[.HGHHOG HU3rHaHuC — IMCpUOA, KOrJa OdaBJICHUC B IIOJIOCTU KCIIYJOYKOB
HaA4YMHACT CHUXKATBCA, HO BCC CIIC 60J'IBLHC AUACTOJIMYCCKOTO OaBJICHUA. B »10 BpeMA
KPOBb M3 JKEJIYIOYKOB MPOJOJDKAECT JBUTAThCS TOJ JEHCTBHEM COOOIICHHOHN e
KHHETUIECKOU SHECPTrruu, 10 MOMCHTA BbLIpABHUBAHUSA HNABJICHUSA B IIOJIOCTH KCITYJOYKOB

M BBIHOCAIIINX COCYIOB.

B cocTosiHMM CrIOKONCTBUSA KENyA04YEK Cep/ila B3pOCIOTO YEI0BEeKa 3a KXYyl CUCTOIY
BBIOpackiBaeT oT 60 Ma kpoBu (yaapHbli o0bem). CepaeunHplid mUKI JiuTcs 10 1 c,
COOTBETCTBEHHO, cepame menaeT oT 60 cokpameHuid B MHUHYTY (YacToTa CepleYHBIX
cokparmennii, HCC). HeTpyaHo moacuuTarh, 4TO 1a)Ke B COCTOSTHUU TTOKOS CEPJIIE MeperoHsieT 4



J KpOoBHM B MHHYTY (MUHYTHBIH 00Bem cepana, MOC). Bo Bpemsi MakCHMajabHON Harpy3Kd
yIapHbIH O00BEM cepala TPEHHPOBAHOTO YeIOBEKa MOKeT mpeBbmaTh 200 mui, myabe —
npebiath 200 y1apoB B MUHYTY, a UPKYJISLHSA KPOBH MOKET H0CTUTaTh 40 J1 B MUHYTY.

4. Perynsiuus IesITEIbHOCTU CepLia

Cepaue o6magaeT aBTOMaTH3MOM, TO €CTh OHO COKPAIAETCs MO/ BIUSHUEM HUMITYJIbCOB,
BO3HUKAKOIIUX B €TI0 cneunaanoﬁ TKaHH. O,Z[HaKO B HCJIOCTHOM OpPraHu3McC KHUBOTHOI'O U
yelmoBeka paboTa cepiaiia  peryimpyercss 3a  CUeT HEHMpOTYMOpPAIbHBIX — BO3JICHCTBHMA,
U3MCHAKOIINX NHTCHCUBHOCTH COKpaH_IeHI/Iﬁ cepana u HpI/ICHOCEIGHI/IBaIOH_II/IX €ro ACATCIIbHOCTD K
NOTPEOHOCTSIM OpPraHKU3Ma U YCIOBHUSM CYHIECTBOBAHMUS.

Hepsnas perynsius.

Cepaue, xak M BCEe BHYTPEHHUE OpIaHbl, MHHEPBUPYETCS BETETAaTUBHOM HEPBHOU
CHUCTEMOMH.

[Tapacumnaruyeckue HEpBBI SIBIAIOTCA BOJOKHAMH OJIy’KIAIOIIEr0 HEpBa, KOTOpBIE
UHHEPBUPYIOT 00pa30BaHUs MPOBOAAIICH CHCTEMBI, a TaKXe MHOKapI TMpencepauii u
KeyqoukoB. lleHTpanbHble HEHpPOHBI CHUMIIATUYECKUX HEPBOB 3alIeraloT B OOKOBBIX pPOrax
CIIMHHOIO MO3ra Ha ypoBHE I-IV rpynHbIX I03BOHKOB, OTPOCTKHM 3TUX HEHPOHOB HAIIPABIISIOTCA
B Cep/lle, I/le MHHEPBUPYIOT MHOKap]l KeIyJ0UKOB U IpeAcepanii, 00pa3oBaHUs MPOBOASALICH
CUCTEMBI.

IleHTpBI HEPBOB, MHHEPBUPYIOLIUX CEPALE, BCETJa HAXOAATCSA B COCTOSIHUM YMEPEHHOTO
BO30YXJIEHMs. 3a CYET 3TOr0 K CEpAlly HNOCTOSHHO HOCTYNAKOT HEPBHBIE UMIYIbChL. TOHYC
HENPOHOB MOJJAEpPKUBAETCA 3a CYET WMMIyJbcoB, mnocrynaromux u3 IIHC ot penentopos,
3aJI0’KEHHBIX B COCYJHMCTON CHUCTEME. JTH PELENITOPBI PACIIOIATraloTCs B BUAE CKOIUICHUS KJIETOK
U HOCAT Ha3BaHHE peQIIeKCOreHHON 30HBI CepAeYHO-COCYIUCTON cucTteMbl. Hanbonee BakHbIe
peduiekcoreHHbIe 30HbI PAcIoNIaraloTcsl B 00JaCTH KAPOTUAHOTO CUHYCA, B 00JIaCTH AyTH aOPTHI.

binyxnaromme #  CUMIAaTUYECKUE HEPBBI OKA3bIBAIOT HA JICATENBHOCTh  CeEpALa
MIPOTUBOIIOJI0KHOE BIUSHHE MO 5 HAMPABJICHUSM:

1. XPOHOTPOITHOE (M3MEHSIET YaCTOTY CEPACUHBIX COKPAIEHUN);

2. HMHOTPOITHOE (U3MEHSET CUILY CEPJCUYHBIX COKpAILlEHUN);

3. 06aTMOTpOIHOE (OKa3bIBACT BIUSHUE HA BO3OYIUMOCTD);

4, JPOMOTPOITHOE (M3MEHSIET CIIOCOOHOCTh K TIPOBOJIUMOCTH ),

3. TOHOTPOITHOE  (peryiaupyer TOHYC W  HMHTEHCHBHOCTh OOMEHHBIX
MIPOLIECCOB).

HapaCI/IMHaTI/I‘-IGCKaSI HCpBHAasA CHUCTCMaA OKa3bIBACT OTPULATCIBHOC BJIHWAHHC 110 BCCM
IIATU HalIpaBJICHUAM, a CUMIIAaTHUYCCKasA HEPBHAA CUCTEMA — ITOJIOKUTEIIBHOC.

Takum o0pa3om, mpu BO3OYKICHHH OJYKIAIOMNUX HEPBOB MPOUCXOJUT yMEHBIIICHUE
YaCTOTbI, CHJIBI CCPACUHBIX COKp&H.ICHHﬁ, YMCHBIICHUC BO36y,Z[I/IMOCTI/I U TOpOBOANMOCTHU
MHOKap/ia, CHYKaeT MHTEHCUBHOCTh OOMEHHBIX MPOIIECCOB B CEPACYHON MBIIIIIIE.

IIpu BO3OYXIEHMHM CHMIIATHYECKUX HEPBOB MPOUCXOAMUT YBEIHMUEHHE YaCTOTHI, CHIIBI

CEep/ICUHBIX COKPALICHUH, YBETNUYEHHE BO30YANMOCTH M MPOBOIUMOCTH MHOKAp/Ia, CTUMYJISIIHS
O0OMEHHBIX IIPOIIECCOB.
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PedrexTopHble MEXaHU3MBI PETYIISIHUN JASSITEIBHOCTH Cep/lia.

B creHkax cocymoOB pacrojararoTCs MHOTOYUCIICHHBIE PELENTOPBI, pearupyrolmue Ha
U3MEHEHMs BEJIMYMHBI apTEpUalbHOTO JAaBJICHUS M XUMHUYECKOro cocTaBa KpoBU. OcoOeHHO
MHOT'0 PELENTOPOB UMEETCS B 00JaCTH AYTH a0PThI U COHHBIX (KAPOTUAHBIX) CUHYCOB.

[Tpu ymenbmenun AJl mpoucxoauT Bo30YKJIECHHE 3TUX PEIEITOPOB M UMITYJILCHI OT HUX
IOCTYNAIOT B IPOAOJITOBAaTHId MO3I K siApaM Oyxaarolux HepBoB. Ilof BiaMsHMEM HEPBHBIX
UMITYJIbCOB CHIDKAETCSI BO30YIMMOCTh HEHPOHOB siiep ONYXIAIOUIMX HEPBOB, YCHIMBAETCS
BIMSHUE CHUMIIATHYECKUX HEPBOB Ha CEpALE, B PE3ylbTATE€ YETr0 4acTOTa M CHJIA CEPICYHBIX
COKpAILLEHUI YBEIUUNBAIOTCSI, YTO SABJSAETCS OAHOW M3 IPUYMH HOpMaIU3aluy BeauauHbl AJl.

ITpu yBenuuenun A/l HepBHBIE UMITYJIBCBHI PELIEITOPOB TYTH A0PThl U COHHBIX CHHYCOB
YCUJIMBAIOT aKTHBHOCTh HEMPOHOB siiep ONyKIaroIuX HEPBOB. B pe3ynbraTe 3aMemsisieTcss puTM
cepAla, 0cnabAI0TCs CepAEeUHbIe COKPALLEHHS, YTO TAK)KE SIBJIAETCS IPUUYNHON BOCCTAaHOBIICHUS
ucxoaHoro yposHs AJl.

JlesiTensHOCTh cepana pedIeKTOPHO MOKET HM3MEHHUTHCS TpPU JOCTATOYHO CHIHLHOM
BO30YKICHUH PELIENTOPOB BHYTPEHHUX OPTaHOB, MPU BO30YXKACHUH PELENTOPOB CIyXa, 3pEHUs,
PELEnTOPOB CIU3UCTHIX 000I04eK M KOXKH. CHIIbHBIE 3BYKOBBIE W CBETOBBIC DPa3ipaKCHUS,
pe3kue 3amaxu, TeMIepaTypHble M OOJeBble BO3JEHUCTBHS MOTYT OOYCIIOBUTh H3MEHEHHUS B
JIeATEIbHOCTH Cepla.

Bmusuue KOPBI IT'OJIOBHOTO MO3Tra Ha ACATCIIbBHOCTL Cepala.

KI'M perynupyeT W KOpPpUTHPYET MIEATEILHOCTh CEpIla dYepe3 Oy maronme u
CUMIIATUYCCKUC HCPBLI. I[OKaSaTeJIBCTBOM BaustHuss KI'M Ha ACATCIIBHOCTD CCpAla ABJIACTCA
BO3MOXXHOCTh 00pa30BaHUs YCIOBHBIX pe(IEKCOB, a TaK)Ke U3MEHEHHUS B JACSITEILHOCTU CEPALIA,
CONIPOBOKAAOIINUEC PA3JIMYHBIC 5MOIHOHAJIBHBIC COCTOAHUSA (BOJIHCHI/IG, CTpax, THEB, 3JIOCTb,
pazocTh).

VYcnoBHOpehIEKTOPHBIE pEaKLUU JIeXKaT B OCHOBE TaK Ha3bIBAEMbIX IPEICTApTOBBIX
COCTOSIHUH CHOPTCMEHOB. YCTAaHOBJIEHO, YTO Yy CHOPTCMEHOB TIeper Oerom, TO €CTh B
IPEJCTapTOBOM COCTOSIHUM, YBEJIMYMBAIOTCA CUCTOJIMYECKHII 00beM ceplla M dYacrora
CEPIECUYHBIX COKPALIECHUN.

I'ymopasibHas perysanus AesTeIbHOCTH CepALa.

@DaKTOpHhl, OCYIIECTRISIONINE TYMOPAIbHYIO PETYIIALNIO IEATEIbHOCTH CepAlla, AeNATcs
Ha 2 TpYIIbL: BEIIECTBA CHCTEMHOTO JIEUCTBUS U BEIIECTBA MECTHOT'O JCHCTBHUS.

K BC€IICCTBaAM CUCTCMHOI'O ,Z[GI\/'ICTBI/IH OTHOCATCA 3JICKTPOJIMTBHL U TOPMOHBI.

N36bITOK MOHOB KaJHsi B KPOBH MPHUBOJMUT K 3aMEJICHUIO PUTMa CEp/Iia, YMEHBIICHUIO
CHJIBI CEP/ICYHBIX COKPAIICHUM, TOPMOKEHHUIO PACIIPOCTPaHEHUs BO30YXKACHUS MO MPOBOASIIEH
CHCTEME cep/ilia, CHUYKEHUIO BO30YIMMOCTH CEPICYHOIN MBIIIIIBI.

N306bITOK  HMOHOB  KaJbLUA B  KPOBM  OKa3plBaeT Ha  JIEATEIBHOCTh  CepAla
IIPOTUBOIIOJIOKHOE BIIMSHME: YBEIMUYMBACTCS PUTM CEpALA M CWIA €ro COKpAallECHM,
HOBBIIIAETCS CKOPOCTh PACHPOCTPaHEHUs BO30YKICHMs IO MPOBOJALICH cHCTEME cepiua U
HapacTaeT BO30YIMMOCTb CEpACYHON MBIMIIBL. XapaKkTep ACHCTBUS MOHOB Kajus Ha cepile
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cxoneH ¢ 3hdexToM BO30YX)ACHHS OMYX)TAIOIIUX HEPBOB, a JCWCTBUE HMOHOB KalbIUS — C
3 dexToM pa3apakeHus] CAMIATHIECKUX HEPBOB

AJpeHaJIMH YBETUYMBAET YaCTOTy M CHIJIY CEpJACYHBIX COKpAIICHWH, YIydIlaeT
KOpOHapHBIﬁ KpOBOTOK, TCM CaMbIM IIOBbIIIasd HWHTCHCHUBHOCTH O6M€HHBIX HpO]_IeCCOB B
CEpAEYHOMN MBIIIIIE.

TupokcuH BbpabaThiBaeTCs B UIMTOBUIHOM JKejle3e M OKa3blBa€T CTUMYJIHpYIOIIee
BIMSHUE Ha paboTy cepia, 0OMEHHBIE MPOIECCHI, TOBBIIAET YyBCTBUTEIBHOCTh MHOKapaa K
aJpCHAIINHY.

MuHepanoKOPTUKOUIBI (a7TbI0CTEPOH ) YIIy4IIaloT peabcopOruio (oOpatHoe
BCAChIBAHUC) HOHOB HATPUS M BHIBEJCHNUEC NOHOB KaJIHs U3 OpPraHu3Ma.

['moKaroH MoBkIMIACT COMEPKAHNUE TIIOKO3bI B KPOBH 33 CYET PACHICIUICHUS TIMKOTEHA,
YTO OKA3bIBACT MOJIOXKUTEIbHBIN HHOTPOIHBIN YPEKT.

BemectBa MecTHOro JeicTBUSI JEHCTBYIOT B TOM MecTe, e oOpazoBanuck. K HuM
OTHOCST:

1. Menuaropbl — aUETUIXOJIMH U HOPAAPEHAIWH, KOTOPBIE OKAa3bIBAIOT
[IPOTUBOIIOJIOKHBIE BIUSAHUSA HA CEPALIE.

HeiictBue AX HEOTAEIMMO OT (YHKIHMH TapacMMIaTHYECKUX HEPBOB, TaK Kak OH
CHUHTE3HMPYETCs B MX OKOHYaHUAX. AX yMEHBIIIaeT BO30YAUMOCTb CEpICUHON MBI U CHITY €€
cokpaimienuii. HopanpeHaiiH oOKa3bIBa€T Ha CEPALIE BIMSHHUE, AHAJIOTUYHOE BO3JICHCTBUIO
CUMIIATUYCCKUX HCPBOB. CTI/IMy.]II/IpyeT 06M€HHBIG nmponeccoel B CCpALC, IMOBBIIIACT PaCXOn
SHEPTHH U TEM CaMbIM YBEIMYHBACT MOTPEOHOCTh MHOKAP/Ia B KUCIIOPOJIE.

2. TxaHeBble TOPMOHBI — KHHHMHBI — BEIIECTBa, OOJAJarOIIME BBICOKOM
OMOJOTHYECKOW aKTUBHOCTBHIO, HO OBICTPO MOJBEPraloluecss pa3pylIeHUI0, OHU
ACUCTBYIOT HA INTaAKOMBIINICYHBIC KJICTKU COCYIOB.

3. [IpocTarnananHbl — OKa3bIBAIOT pa3HOOOpa3HOE JAeWCTBHE Ha ceplle B
3aBUCUMOCTHU OT BUAa U KOHIICHTpallun

4, MeTaboIuThI — YIIY4IIatoT KOPOHAPHBIN KPOBOTOK B CEPJCYHOM MBIIIIIIE.

I'ymopanbHast  perymsinust  oOecrieuuBaer  Oosiee  JUIMTEIBHOE — MPHUCIIOCOOICHHE
JIeATEIFHOCTH CepAlia K MOTPEOHOCTSAM OpraHnu3Ma.

KopoHnapHblii KpOBOTOK.

Jiiss  HOpManbHOM  TOJHOIIGHHOM  pa®oThl  MHOKapaa TpeOyercss — aJeKBaTHOE
NoTpeOHOCTAM MOCTYIUIEHUE Kuciaopoja. Kuciaopoa K cepledHoOil MbIIIE JOCTaBISIETCs IO
KOPOHApHBIM apTepHsiM, KOTOpbIe OepyT CBOE Hayalo OT Iyrd aopThl. KpOBOTOK MpPOMCXOIUT
IIPEUMYLIECTBEHHO BO BpeMsl AMacToibl (10 85%), BO BpeMsl CUCTOJIBI B MUOKap/l IOCTYNAET A0
15% xpoBU. DTO CBSI3aHO C TEM, YTO B MOMEHT COKPAILLEHUS MBIIICYHbIE BOJIOKHA EPEKUMAIOT
KOPOHApHBIE COCYIbl U KPOBOTOK ITO HUM 3aMEUISETCS.

KpoBOTOK B BEHEUHBIX apTEpPHAX 3aBUCHT OT KapAHAIbHBIX M BHEKapAHAIBHBIX
(daxTOopoB.
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K kapauanbHbIM  (hakTOpaM OTHOCSTCSI WMHTEHCHBHOCTh OOMEHHBIX IIPOILIECCOB B
MHOKapAe, TOHYC KOPOHApPHBIX COCYJIOB, BEJIMYMHA [ABJICHUS B aOpTE, YaCTOTa CEPJCUHBIX
COKpAILCHHM.

Hanpumep, npu gusudeckoii paboTe yBeTUIHBAIOTCS YHEPTETUYECKHIE 3aTPAThI CEPALA U
BO3pacTaeT BelIMYMHA KOPOHAapHOro KpoBoToka. KopoHapHOoe KpoBOOOpalieHHe 3aBHCUT OT
BennuuHbl AJl B aopte. Hammydmmue ycnoBus Uisi KOPOHAPHOTO KPOBOOOPAIIEHUST CO3AIOTCS
npu A/l y B3pocioro uenoBeka, pasHoM 110-140 mm pT.cT.

K BHEKapauanbHbIM (bakTopaMm OTHOCSTCS BIIUSTHUS CUMIIaTHYECKUX u
[IapaCUMIIaTUYECKUX HEPBOB, MHHEPBUPYIOUIUX BEHEYHBIE COCYABI, a TAKXKE I'yMOpPAJIbHbIE
(axTopbl. ApeHAINH, HOPAJAPCHAINH B J03aX, HE BIUSIONIMX Ha pabdoTy cepiua U BEIUYUHY
AJl, ciocOOCTBYIOT pacIIMPEHUI0 BEHEUHBIX apTepHil B YBETMUECHUIO KOPOHAPHOTO KPOBOTOKA.
binyxnaromue HepBBl, TaKk K€ KaK MEIHMATOp NapacHMIIaTUYECKOrO INEHCTBUS KaTEXOJIAMMH,
paciMpsOT BEHEYHBIE COCYHAbl. Pe3ko yXyaIiaiT KOpOHapHOE KPOBOOOpAIIeHHWE HUKOTHH,
NIEPECHANIPSDKCHUE HEPBHOM CHCTEMBI, OTPHULATEIbHBIE SMOLMWH, HENPAaBHIBHOC ITUTaHUE,
OTCYTCTBHE IMOCTOSIHHOHN (PU3HUECKON TPEHUPOBKHU.

1. 3 JIekuusi Ne 3 (2 gaca).

Tema: «O0mas xapakTepuCTUKa CUCTEMBI KPOBH »

1.3.1 Bonpocsl JieKnum:

1.CoctaB, KOIM4ECTBO, (PU3UKO-XUMHUECKUE CBOIICTBA KPOBU
2.CBepThIBaHHE KPOBU

3.®@opMEHHBIE ATEMEHTHI KPOBU

4. KpoBeTBOpEHHUE.

1.3.2 KpaTkoe coaep:kaHue BONPOCOB:

1.CocTaB, Konr4ecTBO, (PU3NKO-XMMHUIECKHE CBONCTBA KPOBU

KpoBp, nmumpa u TKaHeBass >XUIKOCTh OOpa3ylOT BHYTPEHHIOI Cpely OpraHu3Mma,
OMBIBAIOILIYI0 BCE KJIETKM M TKaHU Tella. BHYTpeHHSS cpela OTIMYAeTCsl OTHOCHUTEIbHBIM
IOCTOSIHCTBOM ~ COCTaBa M (PU3UKO-XMMHUYECKMX CBOMCTB, Onarojapst 4YeMy HMEIOTCS
OTHOCHUTENIbHO TOCTOSIHHBIE YCJIOBHS CYILECTBOBAaHHUS KJIETOK OpraHu3Ma (romeoctas). ITO
AOCTUTACTCA B PE3YJIbTATC ACATCIIbHOCTH PAla OPraHOB, HJOCTABJIAIOIMIUX OPraHU3MY pPa3JIMUHBIC
HEOOXOUMBIE ISl KU3HU BEIECTBA U YAAJSAIONIMX M3 OpraHM3Ma MPOAYKTHI pacmajga. Takum
00pa3oM, KpOBH TMPHUHAUICKUT BKHEUIIasl POib B MOAJAEPKAaHUU TOMEOCTa3a, B YaCTHOCTH B
COXpPaHEHUHU OTHOCHTENIFHOTO IOCTOSIHCTBA KOJIMYECTBA BOJABI M 3JEKTPOJIUTOB B KJIETKaX M
TKaHAX.

KpoBs, IupKyIupyst B cOCyax, BHIITOJIHAET TPAHCTIIOPTHYIO (pyHKIIMIO B opranu3me. OHa
AOCTABJSCT TKAHAM IMUTATCIBHBIC BCUICCTBA: TIIOKO3Yy, aMUHOKHCIIOTHI, MOJHUIICIITUIBI, KUPHI,
BUTAaMUHBI, MUHEpaJbHbIC BEIIECTBA U BOJY, a TAKXKE KHUCIOPOJ, MOCTYIMAIOIUNA B KPOBb B
JICTKUX, U YHOCUT H3 TKaHed «IIJIaKH >KU3HU» — KOHEYHBIC IMPOAYKTHI 06M6Ha BCIICCTB:
aMMHUaK, MOYEBHHY, MOYEBYIO KHCIIOTY U JPYTHe, B TOM YUCIE YIJIEKUCIBIN Ta3, KOTOpbIE 3aTeM
BBIACIIAIIOTCA M3 OpraHu3Ma I[O4YKaMH, IIOTOBBIMH IKCJIC3aMU, JICTKUMH W KHIICYHUKOM.
bnaromapsi cBoeil TpaHCIIOPTHOM (YHKIIMM KPOBb HIPACT BAXKHYIO POJIb B TYMOPAJIbHOU
peryjsinuu, T. €. B IPOLECCaX XUMHUYCCKOI'O BSaHMOI[eﬁCTBHH B OpraHuU3MC. Orta POJIb KPOBHU
OCYIIECTBIISIETCS TOTOMY, YTO KPOBb IIEPEHOCUT TOPMOHBI U Ipyrue GU3HOIOTHUeCKH aKTUBHBIE
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BeIleCTBA OT  OJHMX  KIETOK, TJAe OHH O00pa3yloTcs, K JAPYyrUM  KIETKaM.
KpoBb BbINONHSET 3alIUTHYIO (YHKIUIO, SBISSACH BaXKHEHIIUM ()akKTOpOM MMMYHUTETA, T. €.
HEBOCIPUUMYHMBOCTH K 3a00JI€BaHUSAM. JTO OOYCIIOBIEHO HAJHMYHMEM B KPOBH JICHKOLIUTOB,
CHOCOOHBIX K (haromuTo3y, a TakkKe TeM, 4YTO B KpPOBH HMEIOTCSI HMMYHHBIE Tela,
00€3BpEKUBAIOIINE MUKPOOPTAHU3MBI U HX SI/IbI U Pa3pyLIAIOIINE YyKEPOIHbIE OCIIKH.

CocraB kpoBHu

KpoBb COCTOMT M3 JKMIKOW YacTH — IUIa3Mbl M B3BEHICHHBIX B HEW (HOPMEHHBIX
AJIEMEHTOB: IPUTPOIUTOB (KPACHBIX KPOBSHBIX TENEIl), TCHKOIUTOB (OeIbIX KPOBSIHBIX Telell) U
KPOBSIHBIX IJTACTUHOK.

Ecnu kpoBb, K KOTOpOH /100aBICHO NPOTHBOCBEPTHIBAIOLIECE BEIIECTBO, HAIUTHh B
MpoOUPKY U TOJIBEPTHYTH IEHTPUGYTUPOBAHUIO, TO (POPMEHHBIC DJIEMEHTHI KaK 0oJjiee TSKEbIe
ocsanyT Ha naHO. llpu 3TOM KpoBb pa3fenuTCs Ha JABa CJOS: HUXKHUM — KpacHOro LIBETA,
COCTOSAMUNA W3 (POPMEHHBIX AIEMEHTOB, U BEPXHHH — MPO3pavHbIid, OCCIIBETHBIN WJIU CIIETKA
KENTOBATHIN, MPEJCTABISAIONINI cOO0N MmIa3My KpoBU. Tak Kak JECHKOLWTHI UMEIOT MEHBLIMHA
yIETbHBIA BEC, YEM SPUTPOLMTHI, OHU PACMOJAraloTCsi MEXIY SPUTPOLMTAMU M IJIa3MOii,
o0pa3ys TOHKYIO MJICHKY oemoro I[BETA.

[Ipy ueHTpUPYrUpOBaHUU KPOBU B TE€MATOKPUTE — CIELHMAJIBLHOM KalUuisipe C
JIeNIEHUSIMA — MOJKHO OTPEAEIHNTh, YTO 00beM IuIa3Mbl cocTaBisieT 55— 60% oObema KpoBH,
octanbHble 40—45% npuxoasTcs Ha 7010 (OPMEHHBIX JIEMEHTOB.

2.CBepThIBaHHE KPOBU

Jliia onpeneneHus: COCTOSIHUS TeMOKOAryJ I iiuy UCIIOIb3YIOT HECKOJIBKO TPYIII METO/OB:
*OpPUEHTUPOBOYHBIE (Oa3UCHBIE) METOMbI, XapaKTEepU3YIOIINE MPOIECC CBEPTHIBAHUS B IIETIOM,
oTNeNbHbIE ero (a3bl, a TakXKe MaloUlie BO3MOXHOCTh OLIEHUTh BHEIIHWW M BHYTPEHHUN
MeXaHU3MBbI KOaryJsiiiu
- MeTOJbl, mo3Bosisione AudQepeHIrpoBaTh NePUIUT OTIACIBHBIX (DAKTOPOB CBEPTHIBAHUS
KpOBU
- METO/bI, MO3BOJISIONINE BBIIBUTH BHYTPHCOCYAMCTYIO AKTHUBAIIMIO CHUCTEMbI CBEPTHIBAHUS
KPOBH.

K 6a3ucHbIM MeTO/1aM OTHOCSITCSI:

1. onpenenenue BpeMEHU CBEPTHIBAHUS KPOBU

2. ompeneneHre BpEMEHU peKaTbIU(PUKAINKA CTAOUIU3UPOBAHHON KPOBH (TIJIa3MBbI)
3. IpoTpoMOMHOBOE BpeMs (IPOTPOMOMHOBBIN HHJIEKC)

4. TPOMOMHOBOE BpPEMsI

B HOpMe Bpems cBepThIBaHuUs cocTaBiseT 5—10 MuH.

VYvHeHue BpeMEHHM CBEPTHIBAHUS CBUICTEIBCTBYET O 3HAYUTENBHBIX CIBUTaxX B
cucreme reMOKOAaryJsiuu U yare yKa3bIBaeT Ha!
BBIPOKEHHYIO HEJIOCTAaTOYHOCTh (DaKTOPOB, YYACTBYIOIIMX BO BHYTPEHHEM MEXaHU3MeE
KOaryJsiiu

neduIuT mpoTpoMOnHa

nedunut GudpruHOTeHa
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HaJIM4YUE€ B KPOBU I/IHFI/I6I/ITOpOB CBCPThIBAHM:, B HACTHOCTH I'ClIapruHa

3.DopMEHHBIE JIEMEHTHI KPOBH

KonmdecTBo KpoBH B OpraHM3Me 4elIOBeKa MEHSETCS C BO3pacToM. Y JeTell KpOoBH
OTHOCHUTEIIFHO MacChl Tena Oosblne, yeM Yy B3pocibiX (Tabn.15) YV HOBOPOXXKIEHHBIX KpPOBb
cocrasisier 14,7% wmaccel, y aereil onnoro rona-10,9%, y nereir 14 ner-7%. 1o cBsizaHO €
0oJiee MHTEHCUBHBIM IIPOTEKaHHEM OOMeHa BEUIECTB B JETCKOM OpraHu3Me. Y B3pOCIbIX JIoel
maccoit 60-70 kr o01Iee KoIMIecTBO KpoBH 5-5,5 II.

OObIYHO HE BCA KpPOBb LIMPKYJIHUPYET B KPOBEHOCHBIX cocynax. Hekotopas ee udacTh
HAXOJUTCS B KPOBSAHBLIX Oeno. Pollb IeTI0 KPOBH BBITIONHSIOT COCYbI CEIE3EHKH, KOKH, IEYCHU U
nerkux. Ilpu ycuneHHo#l MblieyHOM paboTe, mpu morepe OONBIINX KOJUYECTB KPOBU MpU
paHEHUSX W XUPYPrHUECKHX OIMEpaIUsiX, HEKOTOPBIX 3a00JEBaHUSAX 3almachkl KPOBH U3 JIETIO
MOCTYMAalOT B OOIMKA KPOBOTOK. Jlemo KpoOBM YYacTBYIOT B MOJAJEP>KAaHUU TMOCTOSIHHOTO
KOJIMYECTBA MHUPKYJIHUPYIOMICH KpPOBU. ApTepuanbHas KpOBb MpEICTaBisieT o000 KpacHYIO
HENPO3pavYHYI0 JKUIKOCTh. Eciu mpHHATH Mepbl, NMpeaynpekIatoniie CBepThIBaHUE KPOBU, TO
IpU OTCTAaWBaHWU, a elle Jy4Ille; MPU MEHTPUPYTUPOBAHUN OHA OTUCTIMBO pa3JeiseTcs Ha JBa
ciosi. BepxHuii ciiol - cierka enToBaTtas KUJIKOCTh - n1a3mMa, 0CaJoK TEMHO-KPACHOTO IBETA.
Ha rpanume Mexmy ocaakoM M TUTa3MOW UMEETCsl TOHKas cBerias TuieHka. Ocalok BMecCTe ¢
IUIGHKOW 00pa3oBaH (OpPMEHHBIMU 3JIEMEHTAMH KPOBH - JPUTPOLUTAMH, JIEUKOUUTAMU U
KPOBSIHBIMU TIJIACTUHKAMH-TPOMOONIMTaMU. Bce KIETKH KPOBH JKUBYT ONPEICICHHOE BpEMs,
nociie 4ero paspymaiTcs. B kpoBeTBOpHBIX opraHax (KOCTHOM MO3re, JUM(aTUYeCKuX y3iax,
CEJIe3CHKE) MPOUCXOIUT HETPEPHIBHOE 00pa30BaHNE HOBBIX KJIETOK KPOBH.

Y 3710pOBBIX JIOJIEH COOTHOIICHWE MEXIY IIa3Mod W (OPMEHHBIMU DJIEMEHTaMH
KoJsiebneTcst HesHauuTenbHO (55% mna3mel U 45% (opMeHHBIX 3IIEeMEHTOB). Y neTel paHHEro
BO3pacTa MPOLEHTHOE co/iepkaHne (POPMEHHBIX AIEMEHTOB HECKOJBKO BBIIIIE.

[Inazma cocrour Ha 90-92% wu3 Boabl, 8-10% cOCTaBISAOT OpraHUYECKUE U
HeopraHnuyeckue coequHeHus. KoHILeHTpauusi pacTBOPEHHBIX B KUJIKOCTH BEIIECTB CO3/aeT
OTpeieIeHHOe OCMOTHYECKOe JaBlieHHe. [IOCKONIbKY KOHIIGHTpAIMsl OPraHUYECKUX BEIIESCTB
(Oenku, yrieBojbl, MOYEBHMHA, XUPbI, TOPMOHBI M Jp.) HEBEJIHKA, OCMOTUYECKOE JaBlICHUE
OTIPE/ICIIIETCS. B OCHOBHOM HEOPTaHMYECKUMH COJISIMU.

4. KpoBeTBOpeHHUE.

I'eMomod3 y MIICKONUTAIOMIMX OCYIIECTBIIAETCS KPOBETBOPHBIMH OpraHaMH, MpPexae
BCEr0 MHEJOUIHON TKaHbIO KPACHOTO KOCTHOTO Mosra. HekoTopas wyacTb JIUMQOLUTOB
pa3BuBaeTca B JIMM(pATHUECKUX Y37ax, cele3¢HKe, BHIIOUKOBOW >keieze (THMYyce), KOTOpbIe
COBMECTHO C KPAaCHBIM KOCTHBIM MO3TOM 00Pa3yIOT CHCTEMY KPOBETBOPHBIX OPTaHOB.

[IpenmecTBeHHUKaMU BCEX KJIETOK — (OPMEHHBIX 3JIEMEHTOB KPOBU SBISIOTCS
TeMOTIOATHYECKUE CTBOJIOBBIE KJIETKH KOCTHOTO MO3ra, KOTOpble MOTyT AuddepeHInnpoBaThCs
JIBYMsT TOyTAMU: B  TPEAIICCTBEHHUKOB  MHEJIOMAHBIX  KJIETOK (MHENOomo33) U B
IPEIIECTBEHHUKOB JINM(POUTHBIX KIETOK (JINM(OII033).

Muenonoas

[Ipu wMuenomno’ze (Ap.-rped. HLEAOG — KOCTHBIM MO3T + TOiNGIC—  BBIpAOOTKA,
oOpa3oBaHne) B KOCTHOM Mo3re oOpa3ylorcsi Bce (OPMEHHBIE 3IIEMEHTHI KPOBH,
KpoMe JTUM(POLUTOB — SPUTPOLUTHI, TPAHYIOLUTHI, MOHOLIUTHI U TPOMOOIUTHI. Muenormnos3

IPOMCXOTUT B MHUEIOMTHOW TKaHM, PACHOJIOKEHHOM B »mudu3ax TPyOUaThIX M MOJOCTIX
MHOTHX TyOdYaThlX KocTed. TkaHb, B KOTOPOM MPOHMCXOJUT MHEJIOIN033, Ha3bIBACTCA
muenongHon. OcoOEHHOCTHIO MHUENION033a YelIOBeKa SBIISICTCS U3MEHEHHE KapHOTHUIIa KIIETOK B
npoiiecce nuddepeHIranuu, TaK, MpeAleCTBeHHUKaMU TPOMOOIIMTOB
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SBIISIOTCS MOJIUIIJIOUTHBIE METAKApUOLIUTBI, a 3pUTpoOIacThl MpH  TpaHchopManuu B
SPUTPOLUTHI JIUIIAIOTCS STIEP.

Jlumdonoss

JIumdomom3 mpoucxoauT B IMMEPATHUECKUX Y3IIaxX, cele3EHKe, TAMYCE U KOCTHOM MO3Te.
JlumpounHas TKaHb BBIMOJTHSIET HECKOJBKO OCHOBHBIX (YHKIMI: 0Opa3oBaHue JHMQOIUTOB,
o0pa3oBaHUe MIa3MOIUTOB M YIaJICHUE KIETOK M MIPOAYKTOB UX pacraa.

DOMOpPHOHATBHBIN TeMOTI033 MIICKOTTUTAIOIINX

I'emomos3 Ha SMOpHOHATBLHON CTAaIWU TPETEpIIeBacT W3MEHEHHUs IpH OHTOreHese. Ha
paHHUX  CTaAUsX  pa3BUTHA  HSMOpPHOHOB  4YEJIOBEKa  TIEeMOINO33  HayMHAeTcs B
YTOJILEHUSAX ME30JIEPMBI )KEJITOYHOTO  MEIIKa, MPOAYLHUPYIOUIET0 SPUTPOUAHBIE  KIIETKU
npuMepHo ¢ 16—19 gus pa3BuTHS M mpekpamaercs nocie 60-ro AHS pa3BUTHUS, MMOCIE YEro
GyHKIMS  KpOBETBOPEHUS IEPEXOAMT K MEUEHU U cele3éHKe, HauuHaeTcsl JUMQOIod3
B TUMYyce (T.H. TemarociyieHoTuMu4eckas cranus). [locieqHum U3 KpOBETBOPHBIX OpPraHOB B
OHTOTE€HE3€ Pa3BUBACTCA KPACHBIM KOCTHBIM MO3T, WrpalolIMil TJaBHYIO poJib B
MOCTAIMOpPHUOHAIBHOM TeMonod3e. KocTHblf MO3r HaunHaeT (GopMUpOBATHCS B MEPUOJ, KOrna
reMaTornod3 yXe UCCAK B JKEITOYHOM MEIIKE, BPEMEHHO OCYIIECTBIISIETCS B MIEYEHU U aKTHUBHO
pazBuBaerca B TuMyce. llocie oOkoHUaTeNnbHOrO  (OPMUPOBAHUS KOCTHOTO  MO3ra
reMornosTuyecKkas (yHKIUs IEYEHU yracaer.

1. 4 JIekuusi Ne 4 (2 gyaca).

Tema: « O6H.Iaf[ XapaKTCpUCTHUKA XKCJIC3 BHyTpeHHefI CCKpC€IMHU U TOPMOHAJIBHOI'O CTaTyCa»

1.4.1 Bonpochl JieKIum:

1. F'opMonanbHas perymnsius GyHKIIUH opraHu3Ma
2. l'mmodwus

3. llluToBUaHAS KEIe3a

4. IlomxenynouHas skenesa

5. Hagnoueunuku

6. [TonoBbie xene3bl.

1.4.2 KpaTtkoe cogep:xkaHue BOPOCOB:

1. F'opmonansHas perynsauus GyHKIIUNA OpraHu3Ma

T'opMoHanbHasi peryJisius, perysius KU3HEISATSIIbHOCTH OpraHW3Ma XKHUBOTHBIX H
YyeJloBeKa, OCYIIECTBisieMasl MPU y4acTUU IMOCTYIAIOIUX B KPOBb TOPMOHOB; OJHA U3 CHCTEM
camoperyisinuu QyHKIUN, TECHO CBsI3aHHAsI C HEPBHOW U TYMOPAIBHON CHCTEMaMHU PETYISIUN
U KoopJauHanuu (QyHKIHI. ['OpMOHBI BBIAENAIOTCS B KPOBb Kelle3aMU BHYTPEHHEH CeKpeluu,
Pa3HOCATCS MO BCEMY OPraHU3MY U BIUSIOT HA COCTOSIHUE U JEATEIbHOCTh PA3IMYHBIX OPraHOB
u TKaHeu. [lo xapakrepy neWCTBHS TOPMOHBI MOTYT OBITh pa3fieieHbl Ha 2 Tpynmbl. OmHH
NEHCTBYIOT Ha OMNpeAenEHHbIE OpraHbl (OpraHbI-MUIICHU), HAIPUMEP THUPEOTPOIHBIA TOPMOH
JIEHCTBYET TJIaBHBIM 00pa3oM Ha IUTOBHIHYIO JKelne3y, anpeHoKopTukoTpornHblil (AKTIT) — nHa
KOpY HaANOYEYHUKOB, 3CTPOT€Hbl — Ha MaTKy W T. A. Jlp. rOpMOHBI (KOPTHUKOCTEPOUIbI,
POCTOBOM, WM COMATOTPOIHBIA, TOPMOH M HEKOTOphIC Jp.) oOJagaroT oOmuM, WIH
TeHepaTM30BaHHBIM, JIEHCTBHEM Ha BCE TKAHHM OpraHu3Ma. Tak, MHCYIWH JeHCTBYeT Ha oOMeH
YIJIE€BOJIOB; aKTUBUPYS T€KCOKMHA3HYIO PEaKILMI0, OH TaK)K€ MOXET CTUMYJIUPOBATH OMOCHUHTE3
Oenka. TecTocTepoH M [Ip. aHAPOTEHBI YCUIIMBAIOT MPOIECCHl ACCUMUISIIIHK  (aHA0OTUYECKOe
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JeHCTBHE); ux BBEJICHUE COMPOBOXKIACTCS 3a/IepIKKOU a3zoTa B
opranusme, [ TIOKOKOPTUKOU bl BBI3BIBAIOT MHOT0OOpa3Hble W3MEHEHHS B OOMEHE BEIeCTB,
CTUMYJHUPYIOT O0pa30BaHHWE TIHMKOTeHAa B TMIEYCHHU, TOPMO3ST YTHIIM3AIMIO TJIIOKO3bl Ha
nepudepud U YCUIIMBAIOT pacmaj OelIKOB, OCOOCHHO B COCAMHHUTEIBHOW W JTUMGOUIHOU
TKaHHU. DCTPOTEHBI CTUMYJIUPYIOT CHHTE3 B Martke QochonmumuaoB, Oelka U BBI3BIBAIOT
OBOJIHEHUE TKaHH 3TOro opraHa. ['opMOH pocTa ycunuBaeT cuHTE3 Oellka B OpraHu3Me, BIIUSET
Ha XXUPOBOH, hocopHBIN U KanblHeBbld 00OMeH. [lo-BuanMoMy, aelicTBe TOPMOHOB Ha 0OMEH
BEIIECTB CBA3aHO C H3MEHEHHEM CKOpPOCTH (EPMEHTATUBHBIX pEaKlHii, U B OOJIBIINHCTBE
CIIy4aeB JTO OCYIIECTBISETCS NyTéM akTuBanuu ¢epMeHToB. [leiicTBHE TOPMOHOB Ha
OmocuHTE3 OeKa CBA3aHO CO CTUMYIISIIIUEH 00pa3oBaHus WH(OPMAITMOHHOW pUOOHYKIEMHOBON
kucnothl (M1-PHK), onpenenstomieit crpykrypy cuHTe3upyemoro Oenka. . p. oOMeHa BemiecTB
oOecrnieunBaeT HOpMaJabHOE (PYHKIIMOHMPOBAHUE OPTaHOB U TKaHel. PocT u mosjoBoe co3peBanue
OpraHW3Ma pEryJupYyIOT pOCTOBBIE H TIOJOBBIE TOPMOHBEL. B cioydae HE0OXOaUMOCTH
MOOWMIIM3AITMsI BO3MOYKHOCTEH OpTaHM3Ma TaKXKe OCYIECTBIsAeTcs npu ydactuu ['. p. Hampumep,
IIPH OTIACHOCTH U BBI3BAHHOM €0 MBIIICYHOM HAMPSHKEHUHU YCHIIMBAETCS MOCTYILUICHUE B KPOBb
aJipeHaMHA, MOBBIIIAIOIIETO YPOBEHb caxapa B KPOBU U YBEJIMYHUBAIOLIETO KPOBOCHAOXKEHUE
cepalia U MO3ra; MPHU MHTEHCUBHBIX MOBPEKIAONIMX BO3JICHCTBUSIX YCHIIMBAETCS BBIpaOOTKA
aJIPEHOKOPTUKOTPOITHOTO TOPMOHA U JIp.

2. T'unodus

Tunodwus (at. hypophysis — OTPOCTOK; CHHOHHMMBI: HIKHHIT MO3TOBO
IPHUIATOK, TUTYHTAPHAS KEle3a) — MO3TOBOH NMPHUAATOK B (OpME OKPYIIIOr0 0Opa3oBaHUS,
pacmoJIOKEHHOTO Ha HIKHEW T[OBEPXHOCTH TOJIOBHOTO MoO3ra B KOCTHOM KapMaHe,
HA3bIBAEMOM TYPELIKUM CE/JIOM, BbIpa0aThIBAE€T FTOPMOHBI, BIUSIOUINE HA POCT, OOMEH BEIIECTB
U PETPOIYKTUBHYIO QYHKIUIO. SIBIISI€TCS EHTPATBHBIM OPTaHOM DHIOKPHHHON CUCTEMBI; TECHO
CBS3aH U B3aUMOJIEUCTBYET C TMIIOTAIaMyCOM.

l'umous pacmonaraeTcss B OCHOBAaHHWH TOJOBHOTO MO3ra (HI)KHEW TOBEPXHOCTH) B
runodu3apHON SIMKE TYpPEIKOTO CeJia KIMHOBUIHOW KOCTH Uyepena. Typenkoe ceyio MpUKphITO
OTPOCTKOM TBEPIO 000JI0YKH TOJIOBHOT'O MO3ra — AuadparMoii cesia, ¢ OTBEPCTUEM B IIEHTPE,
yepe3 KoTopoe TuUnopus COeNUHEH C BOPOHKOM Trumoragamyca HTPOMEKYTOUYHOTO MO3Ta;
nocpeAcTBOM €€ THmo(du3 CBS3aH CCEPhIM OyrpoM, pacroNIOKEHHBIM Ha HibkHed crenke Il1
xenynouka. [To 6okam runodus okpyk€H NeepucTbIMi BEHO3HBIMH CHHYCaMHU.

l'umodus cocToWT W3 ABYX KPYMHBIX PA3IUYHBIX MO MPOUCXOXKICHUIO U CTPYKTYpE

noneit: mepenHeit — azaenorunogusa (cocrasinser 70—80 % wmaccel opraHa) M 3aAHEH —
Helporunogusa. Bwmecre c HEHUPOCEKPETOPHBIMU SpaMy TUnoTajamyca runodus
00pa3yeTrunoranaMo-runopu3apHyo CUCTEMY, KOHTPOJIUPYIOILYIO JESTEIIBHOCTD

nepudepudecKux HAOKPUHHBIX HKETE3.

[Tepennss nons (aneHorumnodus)

Ilepennss T0JIst runodusa (Jat. pars anterior), VITH a/ICHOTHIIOBI3
(;mat. adenohypophysiss), COCTOMT W3 KENE3UCTHIX SHIOKPUHHBIX KJIETOK Pa3JIMYHBIX THIIOB,
KaX/]IbII U3 KOTOPBIX, KaK MPAaBUIIO, CEKPETUPYET OJIMH U3 TOPMOHOB. AHATOMUYECKU BBIJIETSIOT
CJIETYIOIINE YacTH:

I"opmoHnb! epenHeit nonu runogusa:

TponHble, Tak Kak HMX OpraHaMH-MULICHSIMH SIBISIIOTCS DHJIOKPUHHBIE JKEJIE3bl.
lNumoduzapHbie TOPMOHBI CTUMYTUPYIOT OTPECIICHHYIO JKele3y, a MOBHIIICHHE YPOBHS B KPOBU
BBIJIETISIEMBIX €10 TOPMOHOB IMOJABIISET CEKPEIMI0 TOPMOHA runodusa mo nNpuHIMUILY 00paTHON
CBSI3H.

TupeoTponHbIi TOPMOH — TJIABHBIM PETYIATOpP OMOCHHTE3a M CEKPEIMd TOPMOHOB
IIUTOBUIHOU JKEJIE3EL.

APEeHOKOPTUKOTPOITHBIA TOPMOH CTUMYJIUPYET KOPY HAANOYEUYHUKOB.

['onagoTpoOIHBIE TOPMOHBI:
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(GOITUKYTOCTUMYJIUPYIOIIMA ~ TOPMOH CIIOCOOCTBYET — CO3pEBaHUIO  (OJTUKYIOB B
AUYHUKAX,

TIOTEUHU3UPYIONIUN TOPMOH BBI3BIBAET OBYIISIIHIO i 00pa30BaHUeE )KEITOrO Tea.

CoMaToTpOINHBIH TOPMOH — BaKHEUINUW CTUMYJATOP CHHTE3a OelKka B KIETKax,
o0pa30oBaHUS TIIOKO3BI M pactajia )XHpOoB, a TAKIKE pOCTa OpraHU3Ma.

JlroreoTponHbli  TOPMOH  (MPOJIAKTHH) PETYIMPYET JIaKTaIuio, auddepeHInpoBKY
Pa3TUYHBIX TKAHEH, POCTOBBIE K OOMEHHBIE MPOIIECCHI, HHCTUHKTHI 3200ThI O TIOTOMCTBE.

3agnss gons (Heiporunodus)

Bamusist ot rrmodusa (JIat. pars posterior), mwid Heifporumodus (1at. neurohypophysis),
COCTOMT H3:

HepBHas jois. OOpa3oBaHa KJIETKAMHU SIEHAMMBI (MUTYUIIUTAMHU) U OKOHYAHUSIMHU
AKCOHOB  HEHPOCEKPETOPHBIX  KIETOK  MapaBEHTPUKYJSPHOIO U CYMPAONTUYECKOTO SAep
rUrnorazamyca MIPOMEKYTOYHOTO MO3ra, B KOTOPBIX "
CUHTE3UPYIOTCABA30NPECCHH (AHTUINYPETUUECKHI TOPMOH) U OKCUTOIIMH, TPAaHCIOPTUPYEMbIE
M0 HEPBHBIM BOJIOKHAM, COCTAaBJISIONINM THIIOTAIAMO-TUTIO(PU3APHBIN TPAKT, B HEHPOTUIIODU3.
B 3anneit none runodusa 3TM TOPMOHBI JENOHUPYIOTCS U OTTY/Ia MOCTYHAIOT B KPOBb.

OYHKIIMOHUPOBAHNE BCEX OTIEIOB THMO(H3a TECHO CBSI3aHO C FUMOTAIaMyCOM. JTO
MOJIOKEHUE pAclpoCTpaHseTcs] He TOJbKO Ha 3aQHIOI0 JOJI0 — «IPUEMHUK» U Jero
TUINOTaJaMHYECKUX TOPMOHOB, HO W Ha TMEpPeAHHWA W CpeaHuil oTaensl rumodusa, padbora
KOTOPBIX KOHTPOJUPYETCS] TUIMOTAIaMUYECKUMU TUIO()U30TPOITHBIMU TOPMOHAMYU — PUITU3UHT -

TOPMOHAMH.

I"'opMonsI 3aaHEH 10IM TUTTODH3A:

. acrapoTOLHH

. BazonpeccuH  (aHTHaAMypeTHdeckuid  ropmoH, AJIl')  (memoHumpyeTcs u
CEKpPETUPYETCH)

. Ba30TOLIMH

. BAJIUTOLIMH

. TJIYMUTOLUH

. U30TOLMH

. ME30TOLUH

. OKCHUTOLIMH (JETIOHUPYETCS U CEKPETUPYETCS)

BasomnpeccuH BbINIOTHSAET B OpraHu3Me JiBe QyHKIUU:

1. ycuseHue peabcopObuuu BOABI B COOMpaTeNbHBIX TPyOOUKax IMoOuYeK (3TO
aHTUIUypeTUUYeCcKast PyHKIIHS Ba30NIPECCHHA);

2. BIIMSIHHE Ha TIAJKYI0 MYCKYJIaTypy apTepHOIL.

[TpomexxyTounas (cpeaHsis) A0

Y MHOTHX JKHMBOTHBIX XOpOIIO pa3BUTa MPOMEXKYTOYHAs Jojis runodusa,
pacmoJioKEHHasT MEXy MepenHeil u 3aaHend AoasaMu. [1o MpoucxoXAeHUI0 OHAa OTHOCUTCS K
aneHorunoduzy. Y yenoBeka OHa MPEICTABISET TOHKYIO MPOCIONKY KJIETOK MEXIY NMepeaHen u
3aHel MOJISIMHU, TOBOJBHO TITyOOKO 3aXOAIIYI0 B HOXKKY THIodu3a. ITU KIETKU CUHTE3UPYIOT
CBOM crienii(pruuecKkre TOPMOHBI — METAHOIUTCTUMYITHPYIOIIHE U PSIT JPYTUX.

3. llluroBuaHAas Kene3a

[uroBunnas xene3a (glandula thyreoidea), ciennanu3upoBaHHbI YHAOKPUHHBIA OpraH
Y HNO3BOHOYHBIX JKHMBOTHBIX MW YCJIIOBCKA, BBIpaGaTBIBaeT U HaKaluIMBAaCT HOA COACPIKAIIUC
TOPMOHBI, YYaCTBYIOILIUE B PErYJISIIMU OOMEHa BEIIECTB U SHEPTUU B OpraHU3Me.

[luToBUHAA >Kene3a pPa3BHBACTCS Y 3apOJbIIICH M3 SMUTEIHsS XaOCpHBIX MEIIKOB
(kapMaHOB), 3aKJIAJBIBAIOIIMXCA B TJOTOYHOM KHIIKE B Ppe3yJbTare MNpeoOpa3oBaHUs
MOKAOEPHOTO KEJIE3UCTOrO KeloOKa (IHAOCTUIISI) HU3IIUX XOPAOBhIX. HenmapHasmuToBuIHAS
JKese3a KPYriopoThIX PacIioioKeHa Mol HUKHEH CTEHKOM »KaOepHOW YacTH KUIICUYHUKA, Y PBHIO
— Yy IepeaHero kKpas >ka0epHbIX apTepuil (Y KOCTHCTBIX OXBAaThIBaeT OPIOUIHYIO aOpTy B
o0JacTy nepenHuX ka0epHbIX YT, Y IBOSKOBIIIAIINX HAMEUYaeTCsl pasielieHne e€ Ha 2 4acTH).
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[Maprast mUTOBHIHAS >KeNe3a 3EMHOBOJHBIX HAXOIWTCS B OOJACTH TMOABS3BIYHOTO
anmnapara (y XBOCTaTbIX M03aau 2-il AyrH, y 0€CXBOCTHIX — MOJ 3aJHUMU poxkkamu). Henapuas
II1. >x. mpecMBIKarOLMXCA 4acToO pa3J/ielieHa Ha 2 JIONACTH M pacronaraercs noj tpaxeei. Ilapa
. >k. nTUIl TEXAT y ocHOBaHUsI OpoHXOB. III. k. MJIEKONMUTAIOMNUX COCTOUT M3 JIBYX JIOJICH,
COCTMHEHHBIX TMEPEHIeKOM, HO Y HEKOTOPBIX paclagaeTcs Ha 2 OTACNIbHbIC YaCTU. Y HU3IINX
MO3BOHOYHBIX TMoOcieansas (5-s1) mapa >xabepHbIX Ayr Aa€T Hayauo yJIbTHMOOpaHXHAIbHBIM
TEJIblaM, BBIACISIONIUM TOPMOHTHUPEOKAIBIIUTOHUH. Y  MJIEKONUTAIOMIMX O3Ta TKaHb
npexacraiena T. H. C-xierkamu 1. k. V genoseka III. . momHOCTBIO hopmupyeTcs K 8—9
MEC. pa3BUTHS IUIOAA; COCTOUT U3 2 OOKOBBIX JIOJIEH U TMOMEPEYHOro IMepelieika,
COCIUHSIONIEr0 MX OnuM3 HWXKHUX KOHIOB. IHorma ot mepemeiika BBEpX OTXOAUT
nupaMuaibHas aois. Pacmonaraercs Ha Iee crepeau IbIXaTelbHOTO Topiia U Ha OOKOBBIX
CTeHKaxX TOpTaHH, Mpujieras K IUTOBUIHOMY Xpsmly (oTcioAa Ha3zBaHue). K3zaau GokoBble nomu
CONPUKACAIOTCS CO CTEHKaMM TJIOTKU U nuiieBona. Hapyxnas nmoBepxHocts 1. k. BbImykiias,
BHYTPCHHSs, oOpalieHHas K Tpaxee W ropranu, BorHyTas. [lomepeunuk III. k. oxomo 50—
60 mm,Ha ypoBHE nepemieiika 6—8 mm. Macca okono 15—30 2 (y KEeHIIUH HECKOJIBKO OOIIbIIIE).
III. >x. oOWIbHO cHa0)XeHa KPOBEHOCHBIMU COCYIaMHU; K HEHl MOAXOIAT BEpXHHE U HIKHUE
LIMTOBUJIHBIE apTepuu. BepxHue MICHHBIM W 3BE3AYaTbld CUMIATUYECKUE TaHTIJIUHU
o0ecrieunBalOT CHMIIATUYECKYI0O HWHHEpBAllMIO, a BETBU OJYXKJalolero Heppa —
napacuMIaTUYECKYIO.

4. TlomxenynouHas xenesa

[omkenynodnas  jkele3a  deloBeKa (JaT. pancreas) —  OpraH [UIIEBAPUTEIBHOM
CHUCTEMBI; KpyIHas Jxemnes3a, obnanarormas BHEIIIHECEKPETOPHOU U BHYTPEHHE
ceKkpeTopHOU pyHKUMsIMH. BHemniHecekperopHass (yHKIUS OpraHa pealn3yeTcsl BblIelIEHUEM
MAHKPEATHYECKOTO COKa, CONEPIKAIIEero MulleBaputTeabHbie pepMeHTh. [Ipou3BOAS TOPMOHBI,
MOJDKENTYI0YHAsl JKeJie3a MPUHUMAET BaXKHOE y4acTHE B PEryJSIIUM YIJIEBOAHOTO, KUPOBOTO U
0enKkoBOro ooOMeHa.

[Momxenynounas >kene3a  SIBISCTCS  TIJIaBHBIM ~ MCTOYHUKOM  (EpPMEHTOB  JUIs
nepeBapruBaHus JKUPOB, OCJIKOB U YITIEBOJOB —TJIABHBIM
00pa3oM, TPUIICHHA U XUMOTPHUIICHHA, TAHKPEaTUIEeCKOM JIUIa3bl U aMUIIa3bl. OcHoBHOI
NaHKPEATHUECKUIH CEKpEeT MPOTOKOBBIX KIETOK COACPKHUT U MOHBI OMKapOOHaTa, y4yacTBYIOIINE
B HEUTpaJIN3alluy KUCIOTO  JKeIyAo4yHoro xumyca.  CeKkper  IOJUKENyIOYHOM  JKEJe3bl
HAKaIUIMBACTCS B MEXIOJBKOBBIX IIPOTOKAX, KOTOPBIE CIUBAIOTCS C TIJIABHBIM BBIBOJIHBIM
IIPOTOKOM, OTKPBIBAIOIIUMCS B JBEHAILATUIICPCTHYIO KUIIIKY.

[TpoTeonutuueckue (bepMeHTBI CEKPEeTHPYIOTCS B IIPOCBET allHYyCa B
BUJI€ 3MMOTEHOB (TIPO(EepPMEHTOB, HEaKTHUBHBIX bopm (bepMeHTOB) —
TPUIICHHOT€HA U XUMOTPUIICUHOTeHA. [Ipy BBICBOOOXKAECHWM B KHUIIKY OHH IOJABEPTaloTCs
JEHCTBUIO DHTEPOKUHA3bI, IPUCYTCTBYIOIIEH B IMPUCTCHOYHOW CIIM3U, KOTOpash aKTUBUPYET
TPUIICUHOTEH, TpeBpalias ero B Tpurncud. CBOOOTHBIN TPUIICHH Jajiee PacIIeIUIsieT OCTAIbHOM
TPUIICHHOTEH M XHMOTPHUIICHHOTEH [0 HUX akTHBHBIX ¢opMm. OOpa3oBanue (GepMEHTOB B
HEaKTHBHOH (opMe SBISIETCS BaXKHBIM (PaKTOPOM, IPENATCTBYIOIIUM 3H3UMHOMY ITOBPEKACHUIO
MO/DKETYA0YHOM JKeJle3bl, YacTo HabI0JaeMOMY IPUTIAaHKPEATHTAX.

l'opMoHanbHast  perymsinus  SK30KPHHHOM  (YHKUIMH  TODKETYAOYHOH  KeJe3bl
o0ecreynBaeTcsi TaCTPUHOM, XOJICHUCTOKUHUHOM H CEKPETUHOM — IOpPMOHaMHU,
IIPONYLIUPYEMBIMU KJIETKAMM JKEIyJKa U JBEHAALATUIIEPCTHOM KUIIKU B OTBET HA PACTSKCHMUE,
a TaK)Ke CEKPELHIO [TaHKPEaTUYECKOI O COKa.

[ToBpexnenue MOJKETYTOYHON JKEJIEe3bI MPEACTaBIISAET CEPBE3HYIO
onacHOCTh. [IyHKIMS MOJUKETYIOYHON  kene3sl  TpeOyeT o0co0oil  OCTOPOXKHOCTH — IpHU
BBIIIOJIHCHUH.
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5. Hagnoueunuku
Hannodeunrnku — napHbie SHIOKPUHHBIC JKEJI€3bI TT0O3BOHOYHBIX JKHBOTHBIX M YEJIOBEKA.

VY 4enoBeka pacrooKeHbl B HEIOCPEACTBEHHON OJIM30CTH K BEPXHEMY TOJTFOCY KaXKI0M
nouku. WrpaioT BakHYIO pOJb B pEryisiuy oOMeHa BEUIeCTB M B aJalTalliy OpraHu3Ma K
HEOJIaronpHUsATHBIM YCIOBHUSAM (PEaKIHs Ha CTPECCOBBIC YCIOBHS).

HaamoyeuHukn cocTOST W3 JBYX CTPYKTYp — KOPKOBOTO BEIECTBA M MO3TOBOTO
BEILIECTBA, KOTOPBIE PETYIUPYIOTCS HEPBHOM CUCTEMOIA.

Mo3roBoe BEIIECTBO CIY)XHT OCHOBHBIM HCTOYHHKOM KaTE€XOJaMHUHOBBIX TOPMOHOB B
OpraHu3Me — ajJjpeHalInHa U HopaJpeHa nHa. HekoTopele ke M3 KJIETOK KOPKOBOTO BEIIECTBA
NPUHAIIEKAT K CHUCTEME «THIOTalaMyC — TUno(u3 — KOopa HAAMOYECYHUKOB» M CIYXKAaT
UCTOYHUKOMKOPTHKOCTEPOHIOB.

['opMmoHBI, mpoaylupyeMble B KOPKOBOM BEILIECTBE, OTHOCATCA K KOPTUKOCTEPOHUIAM.
Cama kopa HaJnOYeYHUKOB MOP(O-(HYHKIIMOHAIBHO COCTOUT U3 TPEX CIOEB:

o KuyOoukoBas 30Ha
o IlyuxoBas 30Ha
o Ceruyaras 30Ha

KopkoBoe BemecTBo HaANOYEUHUKOB MMEET MapacMMIIAaTHYECKyH0 WHHepBaluio. Tena
NEepBbIX HEHPOHOB HAXOIATCS B 3aJHEM sAape Omyxaaromero Hepsa. llperanrmmonapHble
BOJIOKHA JIOKIM3YIOTCS B OJIy)KIarolleM HEepBe, B TMEPEIHEM U 3aJHEM CTBOJIE ONY)KIAIOIIEro
HEpBa, IEYCHOYHBIX BETBSIX, YPEBHBIX BETBAX. OHU CIENYIOT B MApACUMIATHUECKUE Y3JIbI U BO
BHYTPEHHOCTHOE cIuleTeHue. IlocTraHrnmoHapHble BOJIOKHA: II€YEHOYHOE, CEJIE3EHOYHOE,
MOJKEIIYI0YHOE KEJIE3bl, MOACEPO3HOE, MOACIUZUCTOE U IOAMBIIIEYHOE CIUICTEHUS KEITYIKa,
TOHKOHM M TOJICTOHM KHILIOK U JPYTUX BHYTPEHHOCTHBIX OPTaHOB TPYOYATOTrO CTPOCHHS.

Kny6oukoBas 30Ha

B xi1y6oukoBoil 30He 00pa3yloTcs TOPMOHBI, Ha3blBaeMble MHHEpalKopTukonaamu. K
HUM OTHOCSTCSL:

e AbAoCTEpOH
o Koptukocrepon
e JIe30KCUKOPTUKOCTEPOH

+ +
MuHepanKopTUKOH bl OBHIIIAIOT peabcopOunio Na 1 Bbiienenue K B moukax.
IIyukoBas 30Ha

B nmyukoBoit 30He 00pa3yroTcs IIIIOKOKOPTUKOUIBI, K KOTOPHIM OTHOCSITCSI:

o Koptuzon
o Koptukocrepon

FJIIOKOKOpTI/IKOI/I,Z[BI OKa3bIBalOT BaXXHOC HGﬁCTBHe MMo4YTH Ha BCC MNPOLCCCHI oOMeHa
BE€IICCTB.

OHU CTUMYIHPYIOT 00pa3OBaHME IITIOKO3bIM3 KUPOB U AMUHOKHCIIOT (TIIFOKOHEOTEHE3),
YTHETAIOT BOCTIAMTEbHBIC, UMMYHHBIE H AJJICPTHUECKUE PEAKIIHH, YMEHBIIAIOT
pa3pacTaHue COCAMHUTEIBHON TKaHW, a TakXKe MOBBIIIAIOT YYBCTBHTEIBHOCTH OPTaHOB
YYBCTB ¥ BO30YJMMOCTh HEPBHOI CHCTEMBI.
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Certuaras 30Ha

B ceruaroii 30He TPOM3BOIATCS MOJOBBIE TOPMOHBI (AHIPOTEHBI,  SIBISIOIIMECS
BElIECTBAMH — TPEANIECTBEHHUKAMU 3CTPOTeHOB). /laHHBIE MOJIOBbIE TOPMOHBI UIPAIOT POJIb
HECKOJIbKO HMHYIO, 4Y€M TOPMOHBI, BBIJEIseMble IOJOBBIMU Kene3aMd. OHU aKTHUBHBI 10
MIOJIOBOTO CO3PEBAHMSI U TIOCTE CO3PEBaHUS IOJOBBIX KeNé3; B TOM YHCIE OHU BIHAIOT Ha
pa3BUTHE BTOPUYHBIX MOJOBBIX MPU3HAKOB.

HCILOCTaTOK OTUX IIOJIOBBIX T'OPMOHOB BBI3BIBACT BBIIIAJICHUC BOJIOC, H30BITOK BEIET
K BUpHIIN3alluU — IMOABJICHUIO Y )KCHIIWH YCPT, XapaKTCPHBIX AJI IPOTUBOIIOJIOXKHOI'O I1OJIA.

6. [TonoBsle xkene3pl.

['OHa/IbI — OpPraHbl XKHBOTHBIX, IPOIYLUPYIOLIHE TOTOBbIE KICTKH — FaMeThl.

Xenckue roHazbpl Ha3bIBAIOTCS SIMYHUKAMU, MY>KCKHE — CEMEHHUKAMU.

lonagsl  Takke  00JagaroOT YHIOKPUHHOW aKTUBHOCTBIO,  BbIpaOaThIBas MOJIOBBIE
TOPMOHBI — aHJIPOTeHBI U 3CTporeHbl. [1o10BbIE Kene3bl — CEMEHHUKHU U SIMUHUKH

Jlis HUX XapaKTepHa CMeIllaHHas CeKpelus. SIMYHMKU BBIACNSAIOT BO BHEUIHIOIO CPELy
SANULIEKJIETKH, @ BO BHYTPEHHIOIO TOPMOHBI ACTPOTEHbI U MporecTUHbl. CEeMEHHUKH BBIIETSIOT BO
BHEIIHIOIO Cpely CIEepMaTo30Hbl, a BO BHYTPEHHIOIO TOPMOHBI aHjaporeHsl. OOpa3oBaHue U
CEKpelrs ’TUX TOPMOHOB PETYIUPYETCs TOHATOTPONMHBIMU ropmMoHamu Tunoduza — OCIT u JIT,
KOTOpBIE, B CBOIO OuY€pellb, HAXOAATCSA MOJ KOHTpoJjeM runoraigamyca. CEeMEHHUKU — MapHbIe
OpraHbl, PaCMOJIOKEHHBIE Y YEJIOBEKA HE B MOJIOCTH Te€ja, a B MOIIOHKE. OCHOBHOM MYXCKOU
ropMoH — TectocTepoH. OH CcTUMyNIHpyeT o00pa3oBaHHE CHEPMATO30MAOB U CEKPELUIO
KOMIIOHEHTOB CIEPMbI, OOECMEeUMBAIOIINX HMX >KU3HECIIOCOOHOCTh, OTBEYaeT 3a pa3BUTHE
OpraHu3Ma M0 MYXCKOMY Tully, (GOpMHpYET U TMOIAEPKUBAET IMOJIOBOE BJICYEHHE, a TaKKe
o0OecrieunBaeT TMOJOBOE ToBeneHHEe. M30BITOK TOPMOHOB MPUBOAMT K TUIEPTOHAAU3ZMY,
HEJOCTaTOK — K TMIOroHaAu3My. SIMYHUKU pacroiaraiorcs B OpromHoi monoctd. OCHOBHBIE
TOPMOHBI — 3CTPAIUOJI, IPOTECTEPOH U penakchH. OHU KOHTPOIUPYIOT MEHCTPYaJIbHBIN LUKI U
pOJbI, OTBEYAIOT 3a Pa3BUTHE BTOPUYHBIX MOJOBBIX NMPU3HAKOB, (hopmupoBanue ckenera u OB
M0 KEHCKOMY THITy. DCTPOTE€HBI 00JIalaloT Takke aHabomm4ecKuMu 3(P¢deKTamMu, CHUKAIOT
YpOBEHb XOJIeCTEpMHA B KpPOBH, CIOCOOCTBYIOT CBEpThIBaHMIO KpoBHU. Hapymienus B
TOPMOHAJILHOM PETyNALUU MIPUBOJIAT K aMEHOpee, OMYXOJsM, OECIUIOANI0

1. 5 Jleknus Ne 5 (2 yaca).

Tema: « OOmme 3aKOHOMEPHOCTH MUINEBAPEHUS Y KUBOTHBIX. [IuineBapenue B BepxHEM
OTJIeJIe MUIIEBAPUTEILHON CUCTEMBDY

1.5.1 Bonpocsbl JieKnum:

1.  OCHOBHBIE THUIIBI TUILIEBAPEHUS.
2. OCHOBHbIE 3aKOHOMEPHOCTH MHILEBAPEHUS
3. IlumeBapeHue B MOJOCTH pTa.

1.5.2 KpaTtkoe cogep:xaHue BOPOCOB:

1. OcHOBHBIE TUIIBI TMLIEBAPEHUS.
Xuznp — pazBuTHE, NEATENBHOCTh U PENPOAYKLHUS KUBBIX CYIIECTB, B TOM 4YHCIE U

YCI0BCKa, Tpe6yeT COOTBETCTBYIOIINX IMHUTATCIIBHBIX BCIICCTB JJIA oOecreyeHns MIacTUYECKUX
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IIPOLIECCOB B OpraHax W TKaHAX M KOMIICHCALIMM B HUX DHEPreTUYECKUX 3aTpar. EcTecTBEeHHBIM
HUCTOYHHMKOM IIOJyYEHHUs HTUX BEILIECTB SBIACTCS IHINA, C KOTOPOM B OPraHHU3M IOCTYIAIOT
OemKu, YIIeBOobl, )KUPBI, MUHEPAJIbHBIE CONIM U BUTaMUHBL. CojiepikaHie MUTATEeIbHBIX BEIIECTB
BO BHYTPEHHEHU CpeJie MPEACTABIISIET JUHAMUYHYI0 KOHCTAHTY, YMEHBIIEHUE KOTOPOU IIPUBOJUT
K M3MEHEHHIO TPO(PHUECKOr0 TOMEOCTa3uca, (pOPMHUPOBAHUIO MUIIEBAPUTEIbHBIX PEAKIUN U
notpebienuto nuiy. [IocTosSHHBIN npHeM BelecTB, NepepadboTKa U YCBOCHHUE X OPraHU3MOM

IMMO3BOJIAIOT COXPAaHUTH €I'0 HEJIOCTHOCTh U XXUSHEACATCIIBHOCTD.

Ilumamenvrvle 6ewecmeéa, KpOME MHUHEPAIBHBIX COJIEHM M BOJBI, HE IIOCTYNAKOT B
OpraHu3M B FOTOBOM JUIsI YCBOGHUS BHJE, HE MOTYT 4yepe3 KJIETOYHbIe MEeMOpaHbI MOMAacTh BO
BHYTPECHHIOIO Cpely OpraHusMa. PaciueruieHue CII0KHBIX KOMIIOHEHTOB IHUIIM 10 IIPOCTBIX
COCIMHEHUH OCYIIECTBISIETCS B nuwjesapumenvHom mpaxme. Takum o0pa3oMm, nuujesaperue —
3TO COBOKYIHOCTb TIIPOLIECCOB, KOTOpBIE OOECIEUMBAIOT (PU3UUYECKYI0 U XHMHUYECKYIO
nepepaboTKy MHIIEBBIX MPOAYKTOB, MPEBpAlllCHHE MX B KOMIIOHEHTHI, JIUIICHHBIC BUIOBOM

CHGL[I/Iq)I/IqHOCTI/I U OPUTOJHBIC K BCACBIBAHUIO U YYAaCTHUIO B oOmeHe BCIIICCTB OpraHui3ma.

Jlnsi 4enoBeKa W JKMBOTHBIX XapaKTEPeH TaK Ha3bIBAEMBIA COOCMEEHHbIN  Mun
nuwesapenus, TP KOTOPOM OPTaHU3M HCIIOJIb3YeT COOCTBEHHbIE (DEPMEHTHI ISl ACCUMMIISIIIH
UK. DTOT TUII NOJPa3AEIAETCS Ha:

1. BHYTpUKIIETOUHOE MULIEBAPEHUE,

2. BHEKJIETOYHOE MUIIEBAPEHUE,

3. MeMOpaHHOE NUILEBAapEHUE

Brympuxnemounoe nuieBapeHue apisercs  (QUIOreHEeTHYECKH Haubonee JApeBHUM
TUIIOM M XapakTEepU3yeTcsl TeM, YTO caMU (EPMEHThl HE CEKPETHPYIOTCS M3 KIETKH, a
TUAPOIU3APYIOT MeEJbYallIie 4YacTULbl MHUINEBBIX BELIECTB, IIONAJAIOIIUX BHYTPh HeEeE,
MOCPEICTBOM MEMOPAaHHBIX TPAHCIIOPTHBIX MEXaHH3MOB.

Buexnemounoe nunieBapeHue. Y  BBICOKOOPIraHU30BAHHBIX JKMBOTHBIX M YEJIOBEKa
THJIPOJIUTHYECKOE JIeHCTBHE (DepMEHTa pealln3yeTcs B IMOJIOCTSAX MUIIEBAPUTEIHLHOIO TPAKTa, a
CEKpPETOPHBbIC KJIETKU MUILIEBAPUTEIIBHBIX KEJIEe3 HAXOAATCSA OT HUX HAa HEKOTOPOM OTHAJICHUH,
II03TOMY TaKOU THII MULIEBAPEHUS Ha3bIBACTCS GHEKIEMOYHbIM,
OUCMAHMHBLIM WU NOIOCMHBIM. B pe3ynpTaTe BHEKJIETOUHOIO DPACLICIUIEHHS BEIIECTBA MHILU
pacnagaroTcs 10 pasMepoB, TOCTYIIHBIX JJI1 BHYTPUKIETOYHOIO THAPOJIM3A.

Membpannoe nuwegapenue. Y CTON4MBON SIBJISIETCS
KOHIIETILUS MeMOpanHo20(TIPUCTEHOYHOT0, KOHTAaKTHOTO) MUILEBAPEHUs, COIJIAaCHO KOTOPOil B
CJIIM3UCTOM CJIO€ M B 30HE IIETOYHOM KalWMBbl SHTEPOIMTOB (KJIETKH CIU3UCTON 0O0O0JIOUKH
KHILIEYHHUKA), 3HAUUTEIbHO YBEJINYUBAETCSI CKOPOCTh THAPOIMTUYECKUX IPOLECCOB. DTOT THUII
NUIIEBApPEHUSI MMEET MECTO Ha BCEX YPOBHAX SBOJIOLMOHHOTO PAa3BUTHUS U OOYCIOBIEH
HAJIMYMEM Yy DSHTEPOIMTOB INETOYHOM KaiMbl, OOpa30BaHHOW BBIPOCTAMH IIMTOIIA3MBI,
OTPaHUYECHHOMN MIa3MaTHYecKoi MeMOpaHoi. BHeNIHAS MOBEpXHOCTh ATOM MeMOpaHbl MOKphITA
[JIMKOKAJIMKCOM,  KOTOPBIM ~ COCTOMT M3  MYKOIIOJIMCAXapUIHBIX HHUTEHW,  CBSI3aHHBIX

KaJbIIMCBBIMHU MOCTHKaMHM.
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2. OCHOBHBIE 3aKOHOMEPHOCTH MUIIEBAPECHUS

Jnst  HOpMalbHOW — JKU3HEACATENHPHOCTH  OpPraHM3Ma HEOOXOJWM  TUIACTUYECKHH U
DHEPreTUYECKUN MaTepuall, KOTOPbIA NOCTymaeT B opraHusM ¢ numed. Ho Tosbko
MUHEpPAIbHBIE COJHU, BOJIAa MU BUTAMHHBI YCBAMBAIOTCA YEJIOBEKOM B TOM BHUJE, B KOTOPOM OHH
HaxoIsTCS B MuIE. benku, >KUpbl U YIJIEBOABI IOIMAJAIOT B OPTaHU3M B BHJIE CIIOXKHBIX
KOMILJIEKCOB M ISl YCBOCHHS MX TpeOyeTcs cliokHas (u3MYecKas U XUMHYeCKas mepepadoTka.
IIpu 5TOM KOMITOHEHTBI IHUIIU JOJKHBI IOTEPSATHh CBOK BHIOBYIO CHCIU(UUYHOCTH, HHAYEC OHHU
OyIyT TPUHATH CHCTEMOM HWMMYHHUTETAa KakK 4YyKepoaHble BemiecTBa. Jlms »3Toro wu
npeJHa3HayeHa CUCTEMA MUIIEBAPEHUSI.

Tuwesapenus - COBOKYMHOCTh (PU3UYECKUX, XUMHUYECKUX H (DU3HOJOTHUECKUX IMPOIIECCOB,
oOecneunBaromux 00pabOTKy M MpeBpallleHHe MUIIEBBIX MPOJAYKTOB B MPOCTHIE XMMHYECKHE
COEIMHEHUS, CTIOCOOHBIC YCBAMBATHCS KIETKAMH OPraHU3Ma.

Cucrema NuUIEeBapeHrs COCTOUT U3 MUIIEBAPUTEILHOTO KaHaja (pPOTOBast MOJIOCTh, IMHUIIEBO/I,
JKETyJ0K, JBCHAJIATUIIEPCTHAs KWINKA, TOHKUM KHUIIEYHHWK, TOJICTBIM KHUIICYHHUK) U
MUIIEBAPUTEIBHBIX KeJe3 (CIIOHHBIC, XKETYTOUHbIS, TIOKETY/I0YHbIC, KUIIICYHBIE).

[Ipoueccsl muIIEeBapeHUs] MPOUCXOMAT B OINPEACICHHOW IOCIEI0BAaTEIbHOCTH BO BCEX
OT/eNlaX MHIIEBAPUTENIBHOIO TpakTa (MOJOCTH PTa, >KENyAKa, TOHKOM M TOJCTOM KHIIKaxX ¢
y4yacTUEM TE€UEHU M SKEIYHOTO IIy3bIps, MOJDKEIYJA0YHOM >Kene3bl), 4TO oOecreurnBaeTcs
PEryJIsTOPHBIMUA MEXaHHU3MaMH Pa3IUYHOTO YPOBHS.

@DepMeHTHI MHIIEBAPUTEIBHBIX COKOB PACIICIUISIIOT OCNKH, JTUMUABI, YIJIEBOABl U JIPYTHE
COEIMHEHUS M COOTBETCTBEHHO KJIacCU(PUIMPYIOTCS Ha:

npomeonumuuecKkue: poTeasbl, MENTUIA3bI (MIENICHH, TPUIICHH, XEMO- TPUIICHH, TACTPUKCHH,
JKeIaTHHA3bl, 2JJlacTa3a, KapOOKCUTIENTHIA3bl, AUMNENTHAAa3a, aMUHOMNENTHUIA3bl W T.IL.),

pacLIEIIAIOT OEIKU U TPOMEKYTOUHBIE TIPOAYKTHI PACIICIUICHUS OEJIKOB;

Junonumuyeckue: Munassl (Junasa, pochosnnnaza, XoIMHECTEpa3a), PaCIICIUISIIOIIUX KHUPHI,
dbochonmunuab ¥ CTEPUHBL;

amunoaumuueckozo: xapooruapassl (amMunasa, MalbTa3o0H, caxapasa, JaKkTasa, TITIOKO3U1a3a,
rajaKkTo3uj1a3a), paclleIUIIIONINX YTIEBOIbL;

opyzue: ypeasbl, HyKJeas3bl (ppi00O- W JI€30KCUPHOOHYKJIEa3a), paCHISIUISIONINX MOYECBUHY,
HYKJICMHOBBIC KUCJIOTBHI 1 HYKJICOTHU/IBI. cDepMeHTbI HUMCIOT CJICAYIOIHNEC OCHOBHBIC CBOICTBA:

> OnpezneneHHbI pepMeHT AeHCTBYET Ha KOHKPETHBIA HYTPUEHT;

> He0oup110e KOJMYECTBO (hepMEHTa THIPOIU3YET OOJIbIIOE KOJTMYECTBO HYyTPUEHTOB,;

~ DepMeHTHI ISHCTBYIOT B KOHKpETHOM cpene (pH, TemmepaTypa).

CreHKU NUILEBAPUTENBHOIO KaHajla COCTOAT U3 CIU3UCTOM 00O0JIOYKH, KOTOpas MPOU3BOAMUT
ClIN3b; TMOJCIM3UCTOM, KOTOpas oOpa3yeT CKIAIKH M COAEPKUT HEPBHBIC PEIENTOphl U

MUIIEBAPUTENbHbBIE JKEJIE3bl; MblULeYHOU 00010UKU, COCTOSIINE U3 HEMOCMYTroBaHUX (TJIAIKUX )
MBIIIIL; KEITYAOK UMEET 3 CIIOsI MBIIIEYHON 000I0YKH (TPOJOTBHBIN, KOJIBIIEBOU, MPOIOIBHBIN),
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KHUIIEYHUK - 2 cios (MpOAOJbHBIM - BHEIIHUM, KOJBLEBOW - BHYTPEHHUW) cepo3HOU unu
coedurumenvbHot (BHEIIHEH ) 000I0UKH.

CucremMa nuieBapeHus BBIOIHSET CeIyone PyHKINN:

0 CeKpemopHyio - 3aKJI04YaeTCs B BbIPAaOOTKE CEKPETOPHBIMH KJIETKaMH MUIIEBAPUTEIbHBIX
JKeJe3 CeKPETOB (CIIOHBI, KETYJOUHOT0, MOIKETYA0YHOTO U KUILIEYHOTO COKOB, YKETUH )

0 MOMOPHYIO UIU O6UZAMETbHYI0 - OCYIIECTBIIAETCS MYCKYJIAaTypOH NUIIEBAPUTENBHOTO
anmapara W o0ecleuynBaeT >JKEBaHWs, TJIOTAHWS W TPOJBMKCHHS MWK (XUMyca) IO
MULIEBAPUTEIBHOMY TPaKTY;

0 6cacvléarouiyio - OCyIECTBISAETCSA CIU3UCTOM OPraHOB MUILEBAPEHUS; U3 TOJIOCTH OPraHOB
MUIICBApEHUsT B KPOBb M JTUM(QY AKTUBHO U MACCHUBHO NMPOHUKAIOT MPOAYKTHI pacHICTICHUS
0eJNIKOB, JKUPOB, YIJIEBOJOB (aMHUHOKHCIIOTHI, MIULEPHUH U JKUPHBIE KUCIOTHI, MOHOCAXapHU/Ibl),
BOJIa, COJIM, JIEKAPCTBEHHbBIE BEILIECTBA;

0 GbLOCIUMENbHYIO, UIU IKCKPEMOPHYI0 - 3aKII0YaeTCs B BBIICICHUUW U3 OpraHU3Ma
HEKOTOPBIX MPOJIYKTOB OOMEHA BEIECTB U TOKCHYHBIX JIEMEHTOR;

0 pe2yaAmopHyI0 - XapaKTepU3yeTCs BBIJICIICHUEM PEryJISITOPHBIX BEIIECTB - TOPMOHOB: a)
KOTOpbIC BIHMSIOT Ha (YHKIUM OpPraHOB MHIICBapeHHs (TaCTpUH, THCTAMHH, CEKPETHH,
MAHKPEO3UMHUH U JZIp.); ©) OCYIIECTBISIIOT B-TOPMOHAIBHOE BO3JCHCTBHE (apeHTEPHUH,
HEHWPOTEH3UH U JPYTHE);

0 AHATU3AMOPHDbIE - 3AKITI0YACTCS B YYaCTUU PELIENTOPOB OPraHOB CUCTEMBI MUIIEBAPEHUS B
OLICHKE KaueCTBa MUIIIH, IOCTYNAIOIIEH B KEITYAOK.

3. IlumeBapeHue B MOJIOCTH pTa.

B nonoctu pra nporcxoauT onpoOoBaHKE MHILH, B pE3yabTaTe Yero ee MO0 NPUHUMAIOT,
mun0o BeIOpaceiBalOT M30 pTa. [IpwHATas mNuIma BO PTY MOJBEPracTcs XUMHUYECKUM U
buzmyeckuM BoO3JeHCTBUSIM. DU3MYECKUE BO3ACHCTBHUS 3aKIIOYAIOTCS B pa3MEbUeHUH,
NepeTUPAHUH MUK, CMAaYUBAHUHU €€ CITIOHON U (POPMUPOBAHUU MHUILEBOTO KOMKA.

Pazmenpuenune nmnuimM BO PTYy MPOUCXOAUT 32 CUET IKEBATEJIbHBIX JIBHIKCHUM.
Coxkpaiaiorcss  KeBaTeJIbHbIE MBIIIIbBI, KOTOpbIE TMEepeMEeNIaloT HUKHIOI  YellOCTh
(MOJIBUKHYIO) OTHOCHUTEIBHO BEpXHEWU 4eNMtoCTH (HemoABMXKHOW). [Ipu NBUMKEHUM YeNtOCTH
3yObl pa3pbIBalOT, pa3MenbyualoT U MEpeTHpaloT Nuily. PasMmenbueHHass BO pTy NHINIA
MPOMUTHIBACTCS CINIOHOW U TPUHUMAET (HOpMY, YAOOHYIO JUISI TIIOTaHUS.

XeBanne - aktT pedIeKTOpHBIA. Y JIO/EH KEBAaTENbHBIM amnmapar pa3BuT ciadee, 4YeM y
KHUBOTHBIX, I[OTOMY 4YTO 4YEJOBEK IPUHUMAET MHUILYy, YK€ B 3HAYUTEIbHOH CTENeHU
MOJrOTOBJICHHYIO KYJIHMHApHOH 00paboTkoil. OgHaKo THIATETbHOE IMEPeKEBBHIBAHHE axe
TaKOM MUIIYU - HE0OX0AUMOE YCIIOBHE HOPMAJIbHOM JESITeIbHOCTH OpraHU3Ma, MPEkKIe BCETo
€ro OpraHoB MHULIEBAPEHUs. XOPOIIO NepeKeBaHHas MHILA ObICTPO MPOIMUTHIBACTCS CIIIOHOM
U JPYrUMH THIICBAPUTEIBHBIMH COKaMH M IOABEpPraeTcss HEOOXOJUMON XHMHYECKOH
obpabotke. Ilnoxo mnepexeBaHHass M MPOIVIOUYEHHAss KYyCKaMU IHUINA MOXET MOBPEIUThH
CIIM3UCTYIO0 00O0JIOUKY TJIOTKH, MUIIEBOA, XKeIyJIKa U, KpOME TOro, HE BIIOJIHE oOpaboTaHa
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MUIICBAPUTCIIbHBIMU COKaMU. OueHb 4acTo 3TO BCACT K pa3IMYHbIM SaGOﬂeBaHI/IHM KCIIyIKa,
HaTpuMep KaTapam.

HecMmoTps Ha TO 4TO XOpOIIO MEpekeBaHHAsS MHUIIAa HAXOAUTCSA B MOJOCTH PTa B CPEAHEM
15-18 cex, oHa YyxXe 3[echb MOJABEpraercs XHUMHUYECKOH o00paboTke QepMeHTamu,
COZICPIKAIIIIMHUCS B CITIOHE.

2. MeToauyecKkue yKa3aHHs 110 BBINOJTHEHHUIO JIA00PATOPHBIX padoT

JlabopaTopnasi paGora Ne 1 (1 gyaca).

Tema: O0mme cBoiicTBa BO30yIUMbIX TKaHel. bUoljiekTpruyeckue siBJIeHUsI B OpraHu3Me
2.1.1 Heap 3ansaTus: M3yunts olmme cBoiCTBa BO30YAUMBIX TKaHeH. O3HAKOMHTHCS C

OMORJIEKTPUYECKUMH SIBJICHUSMH B )KUBOTHOM OpPI'aHU3MeE

2.1.2 3apauu padoThI

1. WByunTh CMBICI TOHSATHA  Ppa3IpakUMOCTh, BO30YIUMOCTh, pa3apaKeHUE,
BO30YXJICHHE, OMOJIOTHYECKAsT PEaKIHsl, Pa3IPaKUTEIb.

2. ChopmMupoBaTh 4eTKOE PECTaBICHUE 00 OCHOBHBIX CBOMCTBaX BO30YIUMBIX TKaHEH

3. Hayuutbcs roToBUTH HEPBHO-MBIIIEYHBIA IMpemnapar, UCCleqoBaTh BO30YAUMOCTh U
MPOBOJAMMOCTb, OMIPENICTUTh MTOPOT Pa3APaKECHHS MBIIIIBI 1 HEPBA.

4. [lony4uTs mpescTaBieHUe 0 OUOAIEKTPUUECKUX SBJICHUSX B OpraHU3Me

5. HccnenoBath BO30YyIMMOCTh M TMPOBOAMMOCTH HEpPBa TOJ BIHMSHHEM Pa3THYHBIX
pasapaxuTeneit, OMOTOKH, mapadno3

2.1.3 Ilepeyenb NpuOOpPOB, MATEPHUAJTIOB, HCIIOJIb3YeMbIX B J1a00paTOPHOI padoTe:

. JSTYIIKA

. IpenapoBaJIbHBINA HAOOp

. KIOBETa ¢ MapJieBou canderkoit
. TUTIETKY TJIa3HbIE

. IOBapeHHas CoJib

. AIEKTPOCTUMYJISITOP

. pactBop Punrepa

. muHuet INansBanu

. YHUBEPCAIbHBIN IITATUB

10. adup

11. Bara.

O 00 1IN DN K W —

2.1.4 Onucanmue (xo0a) padoThbI:
2.1.4 Onucanue (xox) paéoTsbl:
PABOTA Ne 1. IlpuroroBjieHre HEpBHO-MbBILIEYHOT'0 NIpenapara.
1. O6e3aBMXKbTE JATYILIKY, YA, TOJIOBHON U pa3pyllasi CIMHHOW MO3T.
2. Ynanurte nepeaHuid otaen TyjaoBumia. [1o10KuTe JATymIKy B KIOBETY OpPIOIIKOM KBEPXY U

OO0JIBIIMMH HOKHUIIAMU BBIPEKbTE BHYTPEHHOCTH Y JiArymkd. Orctyns Ha 0,5-1 cm knepenu
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OT MeCTa BBIXOJAa CEJAIMINHBIX HEPBOB, MEPEPEKbTE JATYIIKY TOMEPEK IOIMOJIaAM.
Hcnone3ys canderky, CHIMUTE KOXKY € 3aJHUX JaoK YyJIKOM

3. Beigenute GelpeHHBIH HEPB, OTIPENIAPUPYHTE BCE MBIIILIBI, KPOME HKPOHOXKHOH.
BoapmmMmMu HO)KHHMIIAMH BBICTPUTUTE KOIMTYUKOBYIO KOCTh M Pa3peXkbTe JIATYIIKY B JOHHOM
COUJICHEHUH MonoJiaM. Jlep:ka MaJeHbKIUM MUHIETOM OCTAaTOK [MO3BOHOYHUKA MaJIEHbKUMU
HOXHHUIIAMU OTIPENAapUPYNTE CEAATUITHBIN HEPB 10 KOJEHHOrO cycTaBa. Beutynure
rOJIOBKY O€ApEHHOM KOCTH, ¥ HOXKHHUILIAMH CPEKbTE Bce MBI Oeapa. Ha aTom sTame
npenapar Ha3bIBaeTCs PEOCKOIMMYECKOM JIAaNKOW (0CTaTOK MO3BOHOYHHUKA, CEATHIITHBIN
HEpB, OeApeHHast KOCTh C TOJIOBKOW U BCS JIAIKa)

4. J11st IpUTOTOBIIEHUSI HEPBHO-MBILIEYHOTO Mpernapara HeoOX0IMMO OTIpEnaprupoBaTh
UKPOHOXHYIO MBIIIIY BMECTE C aXHJIIOBBIM CYXOXHWJIHEM, KOCTh TOJIEHU OTPE3aloT (OCTaTOK
MO3BOHOYHMKA, CETATMILIHBIN HEPB, OepeHHast KOCTh C TOJIOBKOM U MKPOHOXKHAs MBIIIIIIA C
AXWJIJIOBBIM CYXOXHIUEM).

5. CepganuuiHblii HEPB HE TPABMUPYUTE, HE MIPUKACAUTECh METAJUIMYECKUMHU  MPEIMETaMHU,
JIEP>KUTE MOCTOSTHHO BJIAXKHBIM, Karasi pacTBopoM Punrepa.

PesynbTaT: 3apucyiiTe 1Ba npenaparta — peoCKONMuYecKas jJanka 1 HepBHO-MbIIIEYHBIN
npenapar

PABOTA Ne 2. Onpenesnenue nopora Bo30y1MMOCTH HePBA M MbIIIIbI.

1. 3J’I€KTpOCTI/IMy.H$ITOp BKJIFOUUTC B CCTb, JJICKTPOJAbI IMOABCAWUTC II0J CeHaHHIHHBIﬁ HCPB
PEOCKOMTMYECKOM JIanKK (HEPBHO-MBIIIEYHOTO TIpernapara), 1 HaluIuTe mopor Bo30yIMMOCTH, T.€.
HANMEHBIIYIO BEIUYUHY pa3apaKUTE.

2. DNeKTpoAbl IEpeHECUTe HETIOCPEICTBEHHO Ha MKPOHOXKHYIO MBILIIY U BHOBb HaliUTE MOPOT
BO30Y/IMMOCTH.

3. CpaBHHUTE BO30YIMMOCTb ITUX TKaHEH.

3anuiuuTe pe3ynbTar U CAEIaiTe BHIBO.

4. YoenuBmuch B (PU3HOJOTUUECKON IIEIIOCTHOCTH HEPBA, HAJIOXKUTE JIUTATypy Ha CEepeauHy
CE/IATTUIIIHOTO HEPBA U pa3JpakaiiTe HEpPB, MPUKIIAIBIBAS JICKTPOIBI BIIEPEIU, a 3aTEM 0331
JUTaTYypPHI.

Pesyinbrar:

BriBon:

PABOTA 1. epspiii onbiT FanbBanu

1. ITocne pexanuTanuu JATYIIKY EpepekbTe MOMNoJaM, YAAIUTe BHYTpEeHHUE opranbl. CHUMHTE
C 3a/IHEH HUKHEH YacTu Tena Koxy Haj 7-10 CHUHHOMO3rOBBIMU HEPBaMH.

2. C noMouib0 MEJHOTO Kprouka IoJBechTe Ipenapar K nuHuery ['anpBanu. Comnpukacasch ¢
o0enMu HOKKaMHM MuHIeTa ['albBaHu JATYIIKa «B3AparuBacTy.

3. O0bscHUTE TPUYUHY BOSHUKHOBEHHUS TaIbBAHMYECKOTO TOKA.

Pe3ynbTart:

BriBon:

PABOTA 2. Bropoii onbIT I'anibBaHM.

1. 3 oHOM KOHEYHOCTH JIATYHIKM IPUTOTOBBTE HEPBHO-MBIIICYHBIA Ipenapar, a APYryro
nepepekbTe MOMoJIaM B o0actu Oepa.

2. CepamumHblii HepB mpemnapata HaOpOcbTe OJHOBPEMEHHO Ha TMOBPEXKICHHYIO U
HENOBPEXICHHYIO YaCTh BTOPON KOHEUYHOCTH.

26



3. Ilpu stom Oynere HAOMIOAATh COKpAIIEHUE JIANKH, TO €CTh IOSBJICHHE OHMOTOKAa MEXIY
MOBPEKICHHON Y HEMOBPEKIECHHOW YaCThIO JIAIKH.

Pesyinbrar:

Brisox:

PABOTA 3. Bropuunblii TeTanyc (ornbIT MaTeyuun).

1. IlpuroToBbTe ABa HEPBHO-MBILIECYHBIX MpenapaTa, MOJOXKHUTE UX Ha MPOOKOBYIO IUIACTUHY
PAIOM.

2. Heps BTOpOro npenapara HabpochbTe HA UKPOHOKHYIO MBIIIILY IIEPBOTO Mpenapara.

3. Ilox HEpB nepBOro npenapara NoABEAUTE IEKTPOBI OT JIEKTPOCTUMYJIATOPA U pa3JipaskanTe
€ro AJIEKTPUUYECKUM TOKOM HAANOpPOroBOW BeIWUYUHBL [Ipy 3TOM BO3HHMKAaeT TETaHMUYECKOE
COKpaIlleHHe MBI 00eux Janok (Ha BTOpOHl — BTOpUYHBIN Teranyc). Crenaiite BBIBOIBI O
IPUYMHE COKPAILEHUs MBIIII BTOPOIo Mpenapara.

Pe3ynbTart:

Brisox:

PABOTA 4. PerucTtpauusi 0MOTOKOB B padoTarouieM cep/ie JAry K

1. ITpuroroBbTE HEPBHO-MBIIIEYHBIN penapar ¢ JanKoi.

2. OOHaxuTe cepale y JATYIIKH

3. Hamoxute cemanuinHbli HEPB HEPBHO-MBIIICUYHOrO Mpenapara Ha CEpALEe HAWIUTE TaKoe
MOJIO’KEHHE HepBa (Tak, YTOOBI OH KacaliCsi OCHOBAHMSI KeITyI04Ka U BEPXYIIKH CEp/Ia), YTOObI
BO3HUKAIOIIKE B paboTarolieM cep/ie OMOTOKH pa3apakaid HEPBHO-MBIILICYHBIN MTpenapar.

4. TlonaGmonaiiTe 3a CHHXPOHHOCTBIO COKpAIICHWH cepAana M JarnKd HEPBHO-MBIIICYHOTO
npenapara.

Pe3ynbTart:

Brisox:

PABOTA 4. [Tapabuo3 Hepaa.

1. 3adukcupyiite HEpPBHO-MBIILICUHBIM TpenapaT Ha Muorpade. 3anuimuTe Ha KuMmorpade
COKpAIIeHUs] NKPOHO)KHOW MBIIIIEI Ha ciaboe, cpefHee M CHiIbHOe pasapaxenue. [Ton kaxasim
OTMETHTE CHITY TOKA.

2. OtcTynuB OT 3JIEKTPOJOB Ha 1 CM B CTOPOHY axWJIJIOBA CYXOXHJIMS, HAJIOKUTE Ha HEPB
KyCOYeK BaThl cMoueHHOW 3¢upomM. YUepe3 8-10 MUHYT HEpPB CHOBa pPa3apakarOT CIA0OBIM,
CPeAHMM U CHJIBHBIM TOKOM. HecMOTpss Ha yBenW4YeHHE CHIIBI pa3[pa)KeHUs, BBICOTA
COKpAIICHUI MBIIIIBI 0OCTAeTCS OAMHAKOBOH (ypaBHHUTENbHAS (a3a mapadmosa).

3. Ilpn nanpHeiimem neiictBuM >Qupa MOHMXNKAETCA BO30YIMMOCTH M MPOBOJUMOCTH HEpBa,
MBIIIIA Ha caboe pa3apakeHue OTBeuaeT OOJBIINM COKpAILEHHUEM, YeM Ha CpeHee U CUIbHOE
(mapamokcanbHast (paza mapabuosa).

4. HakoHell HacTymaeT MOJIHAsA MOTeps BO30YyIMMOCTH M NMPOBOJUMOCTH HEpBa M MBbIIIIA HE
pearupyer Ha pa3ApaxkuTeNb 00U cuibl (TopMo3Has ¢aza mapabuosza). UtoOwl neiicTBue
3(upa He MpeKpanianoch yepe3 Kaxaple 2-3 MUHYTHI, TJIa3HON MUNIETKOW HAHOCUTE Ha BaTKy 1-2
Karu s¢upa.

5. Tlocne Tperbeil (a3pl mapabuosa yOepute ¢ HepBa, momoiire ero 0,6%-HbBIM XJIOPUCTHIM
HaTtpueM. Pa3znpaxaiite HEpB U BBl OOHApPYKUTE BOCCTAHOBIICHHE €r0 (DYHKIMH, MpHYeM (a3bl
napabro3a nporIyT B 0OPaTHOM MOPSIAKE.

OOBsCHUTE MEXaHU3M CHIDKEHHS U BOCCTAHOBIICHHS BO30YIMMOCTH U MPOBOAMMOCTH HEPBA MO
¢dazam mapabuo3sa.

Pe3ynbTart:
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Brisox:

JlaGoparopuas padora Ne 2 (2 yaca).
Tema: O0mas pu3M0JI0rHsA HEHTPAJIbHOI HePBHOM cucTeMbl. Peduiexc, kak 0CHOBHAs
¢opma neATeILHOCTH EHTPAJIbHOI HEPBHOM CUCTEeMbl. AHAJIU3 pe(IeKTOPHOM TyTIH.

2.2.1 Heanb 3ansiTusi: O3HAKOMUTHCS ¢ pediIeKcaMu U U3YIUTh CTPOEHUE PEPIICKTOPHBIX
Aayr

2.2.2 3apauu padoThI

1. VsacHUTB, 4TO peduieKTOpHasi peakuusi OpraHu3Ma sBISETCS OCHOBHOH (opmoi
JEATEIbHOCTH  LEHTPAIbHOM HEPBHOM CHUCTEMBI, OCYIIECTBIISIETCS IO  CHEUUAIbHBIM
AHATOMUYECKUM OOPA30BAHMSIM U 00ECIICUNBACT PETYISIIIAIO (PYHKITHIA.

2. HUccnenoBath coctaB pedIeKTOPHOW AYTH, POJIb KaXKIOHW COCTAaBHOW YacTH B
OCYILECTBICHUH pediieKca, 3aBUCUMOCTh BpPEMEHH pedieKkca OT CUIIBI Pa3IpaKUTEIs.

2.2.3 Ilepevyenn npudOpoB, MAaTEPHAJIOB, HCIIOJIb3YeMbIX B J1a00paTOpHON padore:

. JIATYLIKA

. TIpenapoBaIbHBINA HA0OP

. KIOBEeTa C MapJieBoi cayeTkoit

. pacTBOp pUHIepa

. IITaTUB C IPOOKOH

. BIIEKTPOCTUMYJIISATOP

. 0,1%, 0,3%, 0,5% u 1%- pacTBOpBI CEpHOI KUCTOTHI
. 1% pacTtBOp HOBOKaKNHa

. Bara

0. mapiist

— O 00 1N DN W~

2.2.4 Onucanue (xox) padorTni:

PABOTA 1. Ananu3s pedieKTOpHOM AyTrH

1. CimHAIBHYIO JIATYIMIKY 3aUKCUPYUTE HA KPIOYKE IITAaTUBA M 4epe3 4-5 MUHYT MPUCTyIanTe
K onblTy. KoHuMKM nanbplieB 3aaHed koHeuHocTu mnorpysute B 0,5%-HbI pacTBOp cepHOM
KHUCJIOTBI, OCYILIECTBIISIETCSI 0OOPOHUTENBHBIN peduiekc B BHUAe crubaHus KoHeuHOCcTH. CMmoiite
KHCJIOTY, ITOTPY3HB JIAIIKY B CTAKaH C BOJOM.

2. B obmactu cpemgHeit TpeTH TOJICHU CACIAWTE MUPKYISTOPHBIN pa3pe3 KOXKH, CHUIMHTE €€ C
KOHEYHOCTH. OCTaTOK KOXM Ha KOHUMKAX MaJbLEB CPEXbTe U morpysute jganky B 0,5%-Hbiil
pacTBOp KHCIOTHI — pediiekc He ocymiecTBisercs. [Ipu nelicTBuM Ha BTOPYIO JAmKy, peduiekc
ocymiectBisieTcsi. OOBsCHUTE.

3. Ha memnoit 3amHeli KOHEUHOCTH B 00ylacTu Oeqapa OOHAaKUTE CENAMINHBIA HEPB, IEPEBSIKUTE
HUTKOM U NepepexTe Huke MecTa nepeBasku. [lorpys3ut nanky B 0,5%-HbIi pacTBOp KUCIOTHI —
pednekca Het. OOBACHUTE, TTOUYEMY.

4. B no3BOHOYHBINM KaHaj BBEAUTE Uy, Pa3pyllIUB CIMHHOW MO3r. PaznpakaiiTe ceqanuiHbli
HepB — pediiekc He ocymecTBisercs. CrenaiTe BEIBOJ.

5. JIarymky ¢ pa3pylLIeHHbBIM CIMHHBIM MO3IOM IIEPEPEXKBTE MOI0JIaM, IOJABEAUTE M0 KOPELIKU
CEIAJIMIIIHOTO HepBa AJIEKTPOAbI, 3aMKHUTE IIEMb: B MOMEHT pa3Apa)xxeHus Haliroaaercs
JBUKEHHE KOHEUYHOCTH TIperapara.

Pesyinbrar:
Brisox:
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PABOTA 2. 3aBucuMocTh BpeMeHHu pediexca 0T CHJIbI Pa3IpasKuTeJIsl.
1. CnuHanpHy!O JATYIIKY NOABeChTE Ha wTaTuBe. KoHunku 3aaHel nanku norpysure B 0,1%-
HBII PacTBOP COJISTHOM KHCJIOTHI M MO CEKYHJHOM CTpPEJIKE YacoB OINpEACIUTe Bpems pediiekca
(OT MOMEHTa pa3JIpaXeHUs 10 OTACPIHBAHUS JANKHU). MOXKHO MOJCYET BECTH C IOMOIIBIO
METPOHOMA.

2. Tlocne oOMbIBaHMs JIaniku B Boje morpyxaiite ee B 0,3%, 0,5%, 1% -HBIN pacTBOp cepHOM
KHUCJIOTHI 4epe3 KaKIble 2-3 MUHYTHI C MOCIHEAYIOIUM OOMbIBaHUEM. Pe3ynbTaThl 3anuiinTe B
Ta0IuILy.

Cuia pasapaxkureis Bpemsi pedaiexca

0,1%-HOli cepHOI KUCIOTHI

0,3%-HOl cepHOM KUCIOTHI

0,5-HOM CEepHOI KHUCIOTHI

1%-HbIi1 pacTBOpP CEPHOIN KUCIIOTHI

3%-HBbIi1 pacTBOp CEPHOM KUCIIOTHI

BriBox:

JlaGopaTropnas pabdora Ne 3 (2 yaca).

Tema: OU3NKO-XUMUYECKHUE CBOMCTBA KPACHOU KPOBU
2.3.1 Heanb 3ansaTusi: O3HAKOMUTHCS C METOJAMU UCCIIEIOBAHUS KPACHON KPOBH
2.3.2 3agauu padboTsbI

. OCBOUTH METOJUKH OIPEICIICHUS YPOBHS TeMOTIO0nHA

. OCBOUTH METO/IbI OTIPEACIICHUS KOJIMUECTBA SPUTPOLIUTOB

3. OCBOUTH BBIUHUCIICHUE IIBETHOTO MOKA3aTEIIsl KPOBU

N —

2.3.3 Ilepevyenn npudOpoB, MAaTEPHAJIOB, HCIIOJIb3YyeMbIX B J1a00paTOpPHON padore:

. KopoBa (Jiomiaib, K03a, KPOJIKK)

. THCTPYMEHTBI JUIsl B3SITHSI KPOBU

. BUCKO3UMETP

. CIMPTOBBIE TAMIIOHBI

. IPEJIMETHBIE U IOKPOBHBIE CTEKJIA
. cdeTHbIe Kamepsl [ opsieBa

. MUKPOCKOII

. pU3NOIOTHYECKUN PACTBOP

. OPUTPOLMTAPHBIE CMECUTEIH

0. nearpudyra

— O 00 1N DN W~

2.3.4 Onucanue (xox) padorTni:
PABOTA 1. Iloagcuer xonnuecTBa 3pUTPOLUTOB B kamepe [ opsieBa.

1. ITonroroBeTe Kamepy l'opsieBa 1l paccMaTpuBaHus O MUKPOCKOIIOM.

2. B menamxep (cmecurenb) n1o metku 0,5 wim 1 HaGepute kpoBb u 10 MeTku 101 3amonHuTE
5%-HbIM pacTBOpOoM HaTpuil xsopugom. IlepeMernaiite KpoBb C pacCTBOPOM U BBITYCTHTE 2-3
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KalUIM Ha BaTKy. 3apsauTe KaMepy M MOJCUYMTAMTE KOJIMYECTBO IPUTPOLMTOB B 5 OOIBIINX
KBa/paTax Mo guaroHany. KommaecTBo spuTponuTtos B | MM’ BEIAHCIHTE 1O GOpMyIe:

X= Ax4000xb/B,

rae, a — KOJMYECTBO 3PUTPOIMTOB B 5 Oospmux kBaaparax (80 mayieHbKHX), O — CTENEeHb
pasBenenus kposu (1:200), B — KomuuecTBO ManeHbKUX KBaapaToB (80).

3. 3anumure B TeTpaab KOJUYECTBO 3PUTPOIMTOB Yy Pa3HBIX BUIOB CEIbCKOXO3SHCTBEHHBIX
’KUBOTHBIX U MOJACYUTAHHOE KOJUYECTBO IPUTPOLIUTOB BaMHU.

Pe3ynbTart:
BriBon:

PABOTA 2 . Onpenenenue KOJIM4ecTBa reMOrIo0MHa B KPOBU.

1. B rpagyupoBannyro npobupky remomerpa Camum Haneiite 0,1 H pactBop HCl no HmwxkHei
MCHUCKH.

2.B mukponunerky Hadbepute 0,02 M mcciaeayeMol KpOBH M BBIAYWTE €€ B TPagyHpOBAHHYIO
npobupky. CoaepkuMoe MPOOUPKHU aKKYpaTHO MepeMENIaiTe CTEKISHHON MaJ0uyKOi U OCTaBbTe
Ha 2-3 MUHYTHI AJIs1 TOTO, YTOOBI IPOU3OIIEN TEMOJIU3 IPUTPOIIMTOB U TEMOTJIO0MH Tepeniel B
COJISTHO KUCJIBIM TeMaTHH, Ha YTO Oy/IeT yKa3bIBaTh KOPHUHEBOE OKpAIINBAHUE.

3. B npoOupky, noMeninBas majoykoi, 100aBsSIOT MO KaIulsIM JUCTUIUTMPOBAHHYIO BONY, ITOKA
KHUJIKOCTh B IPOOMPKE HE CPABHSIETCS C LIBETOM CTAaHAAPTHBIX MpoOupoK. Jlenenue Ha mkae, 10
KOTOPOM TMOJHSIaCh KUAKOCTb B TpaJyHpOBAaHHOM MpOOMpKE, YyKa3blBaeT KOJIUYECTBO
reMOTJI00MHA B UCCIIEyeMOI KPOBH.

4. 3anumure B TETPaAu IMOJYYEHHBIM pe3ynbTaT ¥ (PU3NOJIOTUYECKHUE KOHCTAHTHI YpPOBHS
reMOTJIOONHA B KPOBH Y CEIbCKOXO03HCTBEHHBIX JKUBOTHBIX.

Pe3ynbTart:
BriBon:
PABOTA 4. Onpenenenne BETHOTO MOKa3aTels KPOBH (T€MOTIIOOMHOBOTO HHJIEKCA).

1. Onpenenuth KoJMuecTBO remorjobmHa B % mo Camm (MOXKHO HCIIONB30BaTh JIaHHbBIC
3anatus). [lo popmyne Haiinure uBetTHoM nokaszarens kposu (LIIT):

LI T=naiigensiii % Hb x Ha HalileHOE KOTHYECTBO SPUTPOIIUTOB/
HOopMaibHBIN % Hb X Ha HOpMaIbHOE KOJTHYECTBO SPUTPOLIUTOB
2. 3anuuuTe pe3yabTaThl BEIUUCICHUN IBETHOTO MMOKA3aTENs

Pe3ynbTart:
BriBon:

JlaGoparopHasi padora Ne 4 (2 yaca). Tema: @usnosiorusi 0e/10il KPOBH

2.4.1 Heanb 3anusaTusi: O3HAKOMUTHCS C METOZ[aMU UCCIIEIOBaHMs O€TI0i KPOBH
2.4.2 3agauu padboThI
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. OcBouts MCTOJbI OTIPCACIICHUA KOJINYCCTBA HeﬁKOHHTOB
. OTpaboTaTh HaBBIKU BBIBEICHUS JICHKOTPaMMBbI

N —

2.4.3 Ilepeyennb npudOpPoOB, MATEPHAJIOB, HCIIOJb3YyeMbIX B JIA00paTOPHON padore:

. KopoBa (Jiom1aib, K03a, KPOJIKK)

. AHCTPYMEHTHI JU1s B3SITUSL KPOBU

. CHUPTOBBIE TaMIIOHBI

. IPEIMETHBIE U IOKPOBHBIE CTEKJIA
cyeTHbIE Kamepsl I 'opsieBa

. MUKPOCKOTI

. ’KUJAKOCTb TIOpKa

. JEUKOLUTAPHBIE CMECUTENIH

. AMMEPCHOHHOE Macjo

N R R N T R

2.4.4 Onucanue (xox) padorTpi:

PABOTA 1. Iloacuer konu4ecTBa JEUKOIIUTOB B KPOBHU

1.ITogroroBre kKamepy ['opsieBa st paboThl. [Ipu Mamom yBenmWYeHUHN MUKPOCKOIA YCTAaHOBUTE
JIEBBIN BEPXHMU Kpail kaMepsl ['opsieBa B 1oJie 3peHus

2. B menamxep g0 metku 0,5 HabpaTh KpoBHU M 100aBUTH 10 MeTkH 11 kunkocts Tiopka (2%
YKCYCHOM KHMCIOTHI U 1% MeTuineHoBoil cunbkn). Iloacunrare konudectBo selikountoB B 100
OonbIIMX KBaJpaTaXx M IOJyYEHHbIE JaHHbIE IIOCTaBUTh B (OpMyilTy M IOJCUETa.
X=Ax4000x20/1600

3. 3anucate B pabouyio TeTpajb KOJIMYECTBO JIEHKOIMTOB XapaKTEpPHOE JJI pa3HbIX BHJIOB
CEeJIbCKOX035MCTBEHHBIX )KUBOTHBIX U CPABHUTE C MOJYYEHHBIMU BaMU pPE3yJibTaTaMHu.

Pe3ynbTart:
BriBon:

PABOTA 2. Ananu3 neiikorpaMmmsl

1. Kammto kpoBM HaHECTH Ha Kpaill 00€3KHPEHHOTI0 CyXOro CTeKjia M MOJ yriioMm 45 rpaaycoB
IOKPOBHBIM CTEKJIOM PACHPEIEIUTh KPOBb PABHOMEPHO IO BCEMY MPEIMETHOMY CTEKIy. 3aTeM
Ma30K BBICYLIUTh Ha BO3JIyXE.

2. Ha BpICOXIIHMI Ma30K HAHECUTE HECKOJbKO Kamenb Kpacku PomanoBckoro-I'mmza wu
pacnpenenuTe paBHOMEPHO CTEKISHHOM NaJIOYKOW MO BceMy MasKy. Yepe3 1-2 MHUHYTHI
N00aBbTE€ HECKOJIBKO Kalellb JUCTULIMPOBAHHOM BOJBI U PABHOMEPHO MEpEMEIaiTe ¢ KPacKOil.
UYepes 25-30 MUHYT CMONTE KpPAacKy AUCTUILUIMPOBAHHOM BOJOM U BBICYIIMTE Ma30K.

3. Ha oxpanieHHbIi Ma30K KPOBU HAHECUTE KaIlII0 UMMEPCHOHHOTO Maciia U 3aKpenuB mpenapar
B IIpEmnapaToBOAUTEINE, MOCTABbTE €ro MO0Ji MUKPOCKON M paccMmaTpuBaiite mnpu okyisipe 10 u
o0wekTuse 90.

4. Ipousseaute nmoacuet 100 wmm 200 KIeTOK, IEpeBUTAsI TPENapar JeCTHUILIE0Opa3HO.

5. 3anumure B TETpajab JICUKONHMTAPHYIO (OPMYITY CEIbCKOXO3SHCTBEHHBIX J>XUBOTHBIX U
CpaBHHUTC CBOH PC3YJIbTATHI.

Pe3ynbTart:

31



Bun 6a3zod | 203uHOGHU TUMOOIIUTHI | MOHOITUTHI
’KHBOTHOIO | HJIBI JIBI Helrpoduist

ITanouxko- Cermenro-
H,Z[GpHBIe }II[eprle

Jlomane

Koposa

CBUHbBA

OBma, Ko3a

Brisox:

JlaGopaTtopuasi pabdora Ne 5 (2 yaca).

Tema: Perymsanus cepaedHon qesTeNbHOCTH

2.5.1 Heab 3anaTHA: V3yunTh (U3MOJOTHUECKUE MEXAHU3MBI PETYISALUU CepIeUHON
JeATEIbHOCTH

2.5.2 3agauu padboTsbI
1. OnpenenuTs XapakTep M3MEHEHHH paOOThI cepilia MOJA BIMSHUEM pa3JipakKCHUH HEPBHBIX
OKOHYAHUI, TOPMOHOB, AJIEKTPOJIUTOB
2. UccnenoBaTh BIUsSHUE OMOTOKOB CepAlla Ha CKEJIETHBIE MBIIIIIbI

2.5.3 Ilepevyenn npudOpoOB, MATEPHAJIOB, HCIIOJIb3YeMbIX B J1Aa00paTOpPHON padore:

. JSTYIIKA

. IpenapoBaJIbHBINA HAOOp

. KIOBETa ¢ MapJieBou canderkoit
. pacTBOp puHTEpa

. 1% pacTtBOp XJIOpUCTOrO Kamus
. 1% pacTBOp XJIOPUCTOTO KaJIbLIUS
. CUPT

. TUTIETKU

. AIIeKTpoKaparorpad

10. anpenanuu

11. ameTminxoiug

O 0 1N DN B W —

2.5.4 Onucanue (xox) padoTsbl:
PABOTA 1. HepBras perynsmus paboThI cepara.

1. OGHaxuTe cepaie aarymku. [IpaByro nepenHion, KOHEYHOCTh OTTSIHUTE B CTOPOHY W BHH3.
Paccekast TkaHW, NPOHUKHUTE B TOJMBIINICYHYIO O0JIacThb, TJe OOHapyxuTe 4 HepBa: JBa
MOBEPXHOCTHBIX (MEPEIHUN — MOMB3BIYHBIN U S3BIKOTJIIOTOYHBIA B BUJE TeTaH). [lo3aam 3Tux
HEPBOB U IIONEPEK MX HAXOAUTCS TOPTAaHHBIM, a 32 HUM BaroCUMIIATUYECKHUH IIy4OK,
PacCIOIOKEHHBIN TIIyOOKO B TKaHsIX. ['OpTaHHBIA W ONyXAarouuii HEPBHI, COHHAS apTepus U
sipeMHasi BeHa 00pa3yl0T COCYIUCTO-HEPBHBIN MyYOK.
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2. Tloxg cocynucTo-HEpBHBIM IYyYOK IOABEIUTE JMIaTypy M IOMECTHTE €ro Ha 3JIEKTPOIBI.
3anuiuTe UCXOAHYI0  Kapauorpammy. 3aTeM, pazgpaxass TOKOM  CpEIHEW  CHJIbI,
BarOCUMIIaTUYECKUN HEPB, YBEIWYMBAas CHIIy TOKA, IOJYYHUTE 3aMEUICHHUE PUTMA CEPICYHBIX
cokpamenuii. Ilpm mpekpamieHuM JOEWCTBUA TOKAa PUTM  CEPJEYHBIX  COKpAILECHHI
BOCCTaHaBIMBaeTCA B TeueHue 2-3 mMuHyT. [Ipu cuiabHOM paszapaskeHHH OdyKIAIOIIEero HepBa,
cep/a OCTaHaBIMBaeTCs B (pa3e AUaCTOIIbI.

4. 3apucyiiTe HOpMaATBHYIO KapAUOTPAMMY U TIPU Pa3IpaKeHH OJIy>KIAAIOIIEro HepBa.

5. Onwim I'onvya (pediekTopHoe BiIHsiHUE Ha paboTy cepana). [Inockum mpeaMeToM HaHeCHTe
yIapbl 0 KHUIIEYHHUKY JISATYIIKH: padoTa cepAra MpeKpamaeTcss B TUACToje. 3apucylTe AYry
pedekca.

6. Hanecute Ha oOHakeHHOe cepjie Heckoyibko Kamenb 0,1%-HOTO pacTBOpa aTpONHHA.
[TpoBeauTe onbIT ["onbIta. 3anuuTe pe3yabTar, OOBICHHUTE.

7.0noim  Janunu —Awmnepa. Y HCHBITYEMOTO MO IIyJAbCy IOACUYUTBHIBAIOT KOJUYECTBO
COKpaIIeHU cepama 3a 2 MHHYTHIL. DKCIIEPUMEHTATOP IMPHUKIAIbIBAET 00€ PYKHM K OOKOBOM
MIOBEPXHOCTU TOJIOBBI  HCHBITYEMOTrO, OOJBIIMMHU MalbllaMd MEMJICHHO HAJaBIUBAcT
OJIHOBPEMEHHO B TeueHue 5-8 cekyHJ Ha o0a Ta3HbIX s0J0Ka W OBICTPO MPEKPATHUTH
HasaBiauBaHue. [logcunTaTh KOJTMYECTBO yIapOB MYJIbCA U CPABHUTH C UCXOJHBIM YHCIIOM.

Pe3ynbTart:

BriBo:

PABOTA 2. Briusinue Ha paboTy cepiia TOPMOHOB U 3JIEKTPOJIUTOB

1. 3anummTe HOPMATBLHYIO KapIMOTpaMMYy CEpJIlIa JIATYIIKH, BKJIECHTE I 3apUCYHTE B pad0UyIO
TETPalb.

2. He ocranaBnuBas kumorpada, HaHECUTE Ha ceplie 4-5 Kamnenu pacTBopa aapeHanuHa. Padora
CepALla YCUIMBAETCs, KApAUOTPaMMYy BKJIICUTE UIIU 3apUCYUTE.

3. OrMolTe cepale ¢ MOMOIIBIO TJA3HOW MHUIETKH (PU3PACTBOPOM, IMOACUUTAUTE YaCTOTY
CCPACUHBIX COKp&H.ICHHfI, I[OGaBBTe HCCKOJIBKO KallCjib alCTUJIIXOJIMHA, PUTM 3aMCIJISACTCA.
[ToncumTaiite YUCIO CEPACYHBIX COKPAIICHUN U 3alUILINTE:

YCC B HOPMC U MMOJ BJIMUAHHUECM AlICTUIIXOJIMHA.

4. OtmoiiTe cepaile pacTBOpoM PuHrepa, MoICUMTANTE YacTOTY CEpPIICUHBIX COKpAIICHUN U
NOJEHCTBYWTE HAa CEPALIE HECKOJIBKUMHU KaruiiMU 1%-HBIM pacTBOPOM XJIOPUCTOTO KaJlus,
3aMUIINTE Pe3yNbTaT:

YCC B HOPMC U MOJ BJIMAHHUECM XJIOPHUCTOI'O KaJlus.

5. OTmoiiTe cepaue pacTBOpoM PuHrepa, moiacyuTalTe 4acTOTYy CEPACYHBIX COKpAUICHUA M
NOJEHCTBYWTE Ha CEpALE HECKOJBKMMM KalulsiMH 1%-HbIM pPacTBOPOM XJIOPHCTOIO KaJlbLIUf,
3aMUIINTE Pe3yNbTaT:

Pesyinbrar:
Brisox:
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JlabopaTopnasi paGora Ne 6 (2 yaca).
Tema: ®U3M0JI0TUs OPraHOB BblACJICHUS

2.6.1 Heab 3anaTus: O3HaKOMUTHCS C SKCKPETOPHBIMHU ITpOLIECCAMU
2.6.2 3apauu padoThI

1. O3HaKOMHUTBCS C OpraHaMu IKCKPELUN

2. O3HaKOMHTHCS C PUBHKO-XUMHUUYECKHUMH CBOMCTBAMU MOYH.

2.6.3 Ilepeyenb NpuOOpPOB, MATEPHUAJTIOB, HCIIOJIb3YeMbIX B J1a00pPaTOPHON padoTe:

1) Moua KUBOTHOTO

2) mTaTUB C NPOOHPKAMHU

3) cOupTOBBIC TAMITOHBI

4) Oroperka JUis TATPOBAHUS

5) XuUMHYecKHe CTaKaHYUKU

6) KOHILIEHTpHpOBaHHAas a30THAasl KUCIOTa
7) cnupTOBKa

8) peaktus ["aiiHeca

9) denondranenn

10) NaOH

2.6.4 Onucanue (xox) padorThi:
PABOTA 1. Onpenesienne 6ejika B Mo4e.

1. B nmpobupky Haneiite 2-3 MJ KOHIEHTPUPOBAHHOW a30THON KHCIIOTHI, CBEPXY HACIOUTE 2 MII
ucciaenyemMoil Mouu. B npucyTcTBun Oenka Ha paHMLIE MEXIY ABYMS XKHAKOCTIMH oOpaszyercs
MYTHOBATBINA O€NbIi CIOW — OENKOBOE KOJIBIIO. 3alMIIUTE MOMyYEeHHBIA PE3yNbTaT U CASalTe
BBIBO/I.

Pesyinbrar:

Brisox:

PABOTA 2. Onpenesienne caxapa B Moye.

1. B npobupky Haneiite 2-3 mi peaktuBa laiiHeca W HarpeiiTe Ha CHUPTOBKE /0 KUICHHSL.
[Ipuneiite 8-10 kamenp wucclienyeMoOl MOYM W HAarpeuTe COJCPKUMOE Ha COUPTOBKE. B
IPUCYTCTBUM Caxapa U B 3aBUCUMOCTU OT €ro KOHIIEHTPALMH IMOSBISETCSI KPaCHOE, OPAHKEBOE
WJIM JKEJITOE OKpaIlMBaHKE. 3alUIIUTE ITOJTYYECHHBIN Pe3yNbTaT U CAEIANTE BBIBO.

Pesyinbrar:

Brisox:

PABOTA 3. Onpenenenue aMmmMHuaKka B Moye.

1. Hetitpanuzanus gopmanuna. K 5 mn dopmasmaa nobaBeTe 1 Karmmo deHondTanenHa u
tutpyite 0,1 H pactBopom NaOH 1o mosiBieHust c¢1abo po30BOro OKpaIIMBaHUs (KOJIUYECTBO
IIEJIOYN HE YUUTHIBAIOT).

2. Heiirpanuzamus moun. K 5 mur uccnenyemoit moun no6aspre 1 kammo ¢enondranenHa u
tutpyire 0,1 H pactBopom NaOH o mosiBieHus ciabo po30BOTO OKpamrMBaHUsS (KOJUYECTBO
HIEJIOYH HE YUYUTHIBAIOT).

3. K HeliTpanu3oBaHHOU MO4Ye TMpujieHTe HEHUTpaM30BaHHBIM QopManuH (pacTBop
oOecupeunBaercs), turpyirte 0,1 H pactBopom NaOH no mnosiBienuss ciaabo po3oBOro
OKpaIIMBaHUs (KOJMYECTBO IIEIOYN YUYHUTHIBAIOT).
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1 mu 0,1 1 pactBopa NaOH skBuBanente 1,7 Mr aMmmuaka. PaccuntaiiTe KOJIM4ecTBO aMMHUaKa
B CYTOYHOM JUype3e Y JIOIIagu, KOPOBBI, CBUHBU. [lodmydeHHBIE pe3ysbTaThl 3allMIIUTE B
TETpaJlb.

Pe3ynbTart:

BriBon:

PABOTA 4. Ponb mo4k# B 0CMOpPeryJIsiiuy y JATyIIeK.

VY nsrymku 3apaHee JOJKHA ObITh MPOIINTA KMUCETHBIM IBOM KO0XKa BOKPYT aHAIBHOTO
otrBepcTusi. Kucer 3aTsaruBaot, 4To0bl MPEIOTBPATUTH BbIIEJICHHE MOYH.

B3Becbre nsrymiky ¢ touHoctsio A0 0,1 T um ocraBbTe B cocynue ¢ BojaoM Ha 2-3 yaca.
Jlarymika HayHET IIOCTETIEHHO YBEIMUYMBAaThCA B pa3Mmepe, pasayBarhes. [lo ucreuenun
YKa3aHHOTO BPEMEHHU B3BECHTE JISATYIIKY W OTMEThTE MpHOaBKy B Bece. 10 ke mpojaenaiTe ¢
KOHTPOJIbHBIM KMBOTHBIM, KOTOpOE€ TaK K€ HaxoAwioch B Bojxe. OTMeTbTe, 4YTO BeC
KOHTPOJIbHOM JISTYIIKUA HE U3MEHUJICS.

Takum o00pa3oMm, MOYKM Yy JIATYIIKH BBIBOASAT M30BITOK BOABI W Y4YacTBYIOT B
OCMOpETYJISILIUK, KOTOpasi HapyIIaeTcsl B CBA3U C HEMPOXOAUMOCTHIO.

Pe3ynbTart:
BriBon:

3. METOANYECKHUE YKA3AHMUSA
O MPOBEJEHUIO MPAKTUYECKHUX 3AHATUM

3.1 IIpaktuueckoe 3anstue Ne 1 (2 gaca).

Tema: pu3znon0rus pasMHOKEHHS U CBA3b PA3MHOKEHUH C JIAKTALMeH

2.1.1 Heap 3aHATHS: U3YYUTH OOIIKE 3aKOHOMEPHOCTH PEIPOAYKTUBHON CUCTEMBI U JTaKTalluN

2.1.2 3agauu padoTsbI
. I3y4nTh IpoLeccel criepMaToreHes3a i OBOreHesa.
. I3y4uTh CTpOCHME CIEPMATO30U10B U SIUIEKIIETOK.
. MccnenoBaTh o1 MUKPOCKOIIOM KHPOBBIEC IIAPUKU MOJIOKA
. OnpenenuTts coaepKaHue KUpPa U caxapa B MOJIOKE
. U3y4nTh MEXaHU3MBI CBEPTBIBAEMOCTH MOJIOKA.

DN AW N =

2.1.3 Ilepevyenn npudOpoOB, MAaTEPHAJIOB, HCIIOJIb3YeMbIX B J1A00paTOPHON padore:

. MBIIIH
. MUKPOCKOII

. IPEeJIMETHBIC CTEKJIa

. TTIa3HbIC TTUIIETKU

. CIIPTOBKA

. cMmech dupa u cimpta (1:1)
. Kpacka a3yp-303uH

. 1%pactBop NaCl

01NN B WN—
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9. MOJIOUHBIE KaTETEPHI
10. kamepnl ['opsieBa

11. cepnas xucnora

12. X70pUCTBINA KaTbLHI
13. “30aMuIOBBIN CIUPT
14. >xxnnkocts OeyuTHHT
15. cnupr

16. Mmenanxepbl

2.1.4 Onucanue (xox) padoTsbIi:
PABOTA 1. OnpeneJieHne noJ10Boro MUKJIa y MbILIEH 110 COCTABY BJIATAJIHIIHBIX MA3KOB.

1. B pyke 3adukcupyiite MblIib, BBEAUTE BO BIarajuiie KOHEI[ MUIETKH C BOAOH. 2-3 pasa
BBDKMHUTE BOJIY BO BJIarajiuille U OTCOCUTE 0OpaTHO, KAILIIO KUIKOCTH U3 IMUIETKH IIOMECTUTE Ha
IPEIMETHOE CTEKJIO, MOJICYIINTE Ha CIIUPTOBKE, 3apUKCUPYHTE CIIUPT-3(UPOM U OKPACKTE a3yp-
303UHOM B TeueHUH 10 MUHYT.

2. PaccmarpuBaiiTe Ma30K 0] MUKPOCKOIIOM, CPaBHMBAsE Ha0JII0JaeMyI0 KapTUHY C TaOIuIe u
onpezaenuTe a3y MoJIOBOTO IUKJIA.

Pesyinbrar:

Brisox:

PABOTA 2. Ctpoenne ciepmust

1. Jlns pa3baBnenus cnepMsl ucronb3yire 1 kammo 1% pactBopa NaCl.

2. Ha npenmeTrHoe CTEKJIO C MOMONIBIO CTEKJISIHHOM IMalOYKU HAHECHTE KAIlII0 HCCIeAyeMOM
CIIEPMBI U HAKPOWUTE MOKPOBHBIM CTEKJIOM.

3. IlpemMeTHOE CTEKJIO TMOCTaBbTE TIOJI MHUKPOCKON U paccMaTpuBaiiTe Mmpu OOIBIIOM
YBEJIUYCHHH.

ITony4yeHHBIN pe3yabTar: 3apUCYHTE CTPOCHUE CIIEPMUS U JANUTE MOSICHEHUS:

Pesyinbrar:
Brisox:

PABOTA 3. U3yueHue rycToThl U MOJABHKHOCTH CIIEPMHUEB

I. HanecuTe karuro cnepMbl Ha MOPEIMETHOE CTEKJIO, HAKPOWTE MOKPOBHBIM CTEKJIOM H
paccMatpuBaiiTe o MUKpockorioM. OOpaTuTe BHUMaHUE Ha TYCTOTY, MOJIBUKHOCTD CIIEPMHEB
1 Ha UX MOP(OJIOTHIO.

2. Tlo rycrote cnepma ObiBaer: Tyctas (I') — rme Bce mosie 3peHHs MUKPOCKOIA 3amoIHEHO
CHepMUSIMH M MEXAy HUMU HeT mpocBera; cpenusis (C) — roma ecTb NHPOMEXKYTKH, HE
3aroJIHEHHbIE criepMHUsIMU; penkas (P) — korja mpoMexxyTku Mexay CHepMHUsMH OoJiblie, Yyem
JUTMHA OJTHOTO CIIEPMHUSI.

3. IlogBMKHOCTB CHIEpMHUEB BBIpAXKAIOT B Oamax. 1 6ajul paBeH SHEPrUYHOMY MOCTYIATEIbHOMY
nBmxeHnto 20% criepMueB.

Pesyinbrar:

Brisox:

PABOTA 4. Onpenenenue caxapa B MOJIOKe
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1.B xonOy BHecuTe 5 Mi Monoka M 15 MJ AMCTHILIMPOBAHHOM BOJBI, N00aBbTE HECKOJIBKO
Kamneib 2-3% pacTBOp YKCYCHOM KHMCIIOTHI 10 BBINAJCHUS XJIONbEB Ka3acHa.

BrimaBmmii ocaiok OTUIBTpYHTE.
2. Bo3pMure 5 mut npo3pavqHoro GpuibTpara B MPOOUPKY U BCKUIISTUTE HA CITUPTOBKE.
Pesyinbrar:

Brisox:

PABOTA 5. Onpenenenue cBepThIBAeMOCTH MOJIOKA

1. B npobupke cmemaiite 1 mia monoka u 0,5 ma 1%-Horo pactBopa XJIOPUCTOTO KalbIIMS,
MIOCTaBbTE B BOJASHYIO 0aHIO HA 5 MUHYT.

2. HabGmronaiiTe mosiBjieHNE XJIOMBEB B pacTBOPE.

3. Caenaiite BBIBO/BI 00 yCTOMYMBOCTH MOJIOKA K BBICOKOW TeMIieparype

OT 4ero 3aBUCUT YCTOMYMBOCTh MOJIOKA K CBEPTHIBAHUIO

Pesyinbrar:

Brisox:

PABOTA 6. Ilogcuyer :KUPOBBIX IIAPHUKOB

1. Ilocne TmaTenbHOrO MEepeMenInBaHusl BO3bMUTE 1 MJI MOJIOKa B MEPHYIO KOJIOY U JOBEIUTE
00BbeM JUCTUILTUPOBAHHOM BO10# 110 250 M.

2. Kamiio nojay4eHHOTo pacTBOpa HAHECUTE Ha CUETHYIO Kamepy ['opsieBa, IpUTPUTE MOKPOBHOE
CTEKJIO, 10/ MUKPOCKOIIOM MOJCUYUTANTE KOJIMUYECTBO )KMPOBBIX LIIAPUKOB, B TAKOM K€ MOPSIIIKE,
KAaK ¥ IIPU MOJCYETE SPUTPOLIUTOB.

Pesyinbrar:

Brisox:

PABOTA 7. Onpenenenue ;kupa B MOJIOKe.

1. B xupomep HaGepute 10 MJI KOHIICHTPHUPOBAHHOW CEPHOI KUCIIOTHI M 10 CTEHKE IpUJIeiTe
ocTopokHO 10 M1 MOJIOKa, a 3aTeM | MJI M30aMUJIOBOTO CIIMPTA. 3aKPONTE TMIOTHO MPOOKOH 10
IIPUKOCHOBEHUS €€ C HKHUAKOCTBIO.

2. ComepxuMo€ OCTOPOKHO BCTPAXHUBAWTE, TIHIATEIBHO IEpEMENIaB, MOCTaBbTE B BOJSIHYIO
0aHIO C TeMIlepaTypoi 55-70° ma 5 MHUHYT. Uepes 5 MHUHYT IOMECTHTE KUPOMEP B LIEHTPUPYTY
Ha 5 MuHyT pu 1000 06/MuH. ITocne 3Toro cHoBa B GaHo mpu Temmeparype 65-70° Ha 5 MUHYT.
3. Bpamas xupomep, yCTaHOBUTE CTOJIOMK JKMpa Ha LEJIOM JEJICHUH LIKAIbl U MO HIKHEMY
MEHHUCKY npousBeauTe nojacyet ( B %).

Pesyinbrar:

Brisox:

PABOTA 8. Onpenenenue aMmuiazbl MOJIOKA

1. Bozpmute nBe mpobupku. B omHy Hameiite 5 Mi cBeXero Mojoka, B JIpyrylo — 5 mi
MPOKUIITYEHHOTO ¥ OXJIaXI€HHOTO.

2. B xaxnyio mnpobupky mpuieiite mo 0,5 mn 0,5% pacrBopa kpaxmana. [lepememaiite
COJIEPKUMOE MIPOOUPOK M IMOCTAaBhTE UX B BOJSIHYIO OaHIO Ha | Wac mpu Temmneparype 37-39°C.

3. Ilo ucreyeHnn yka3zaHHOTO BpeMEHHU MPOOUPKH BBIHBTE M3 OaHM W A00aBbTE MO 3-5 Kamenb
pactBopa JIroros, cpaBHUTE OKPACKY B 00EHX IPOOUPKaX.

Pesyinbrar:

Brisox:

37



