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AZORBAYCAN RESPUBLIKASININ

DOVLOT HIMNI

Musiqisi Uzeyir Hacibaylinin,

sozlori ©hmoad Cavadindir.

Azarbaycan! Azaerbaycan!

Ey gehraman évladin sanh Vetani!
Sandan 6tri can vermaya cimls haziriz!
Sandan 6tri gan tékmaya cumla qgadiriz!
Ugrangli bayraginla masud yasal

Minlarle can qurban oldu,
Sinan harba meydan oldu!
Hlququndan kegan asgar,
Hara bir gehreman oldu!

Son olasan gulustan,
Sana har an can qurban!
Sana min bir mahabbat
Sinamda tutmus makan!

Namusunu hifz etmays,
Bayragini yiksaltmayas
Cimls gancler mugtaqdir!
Sanl Vetan! Sanli Vaten!
Azarbaycan! Azarbaycan!
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O3HakoMbTECh C Y4ebHMKOM

MepBas cTpaHMua pa3gena

MpeacTaBneHbl UHTEPECHbIE CBEAEHWS U3 NCTOPUM
HayKW, MPUPOAbI NN TEXHUKW. Bonpock! Ha cTpaHuue
MOMOTYT BaM BCMOMHWTb MPEAbIAYLLME 3HAHUSA 1
CBA3aTh WX C TeMaMu pazgena. Matepuan 31oro

KocTHas M MellueyHan
CUCTEMBI YenoBeKa
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pa3sgena GopMuUpyeT nepBoHayaibHoe

N3 pa3pena Bbl y3HaeTe

rlepe‘-IVICIIFHOTCFI 3HaHWA N HaBblKKW, KOTOPblE Bbl

nonyynTte, n3ydaa TemMbl pasjena.

1.1 KoCTHAA ¥ MblLUEYHAA CUCTEMBI YUBN0BEKA.
CrpoeHne KoCTen
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MotuBauyunsa

B 3TOM YacTv npeacTaBaeHbl 3HaKOMble CUTYaLN U
COonyTCTBYHOLLME BOMPOCHI. VIHpopMaLms HanpasaeHa
Ha MOAFOTOBKY K 3Tarnam AesTe/lbHOCTU U 06bACHEHUS
MaTepvana ypoka. AHann3mpyeTcs cutyaums, ¢
MOMOLLIbFO OTBETOB Ha BOMPOChI BCMIOMUHAKOTCA y>Ke
MMeroLLMECs 3HaHWA Mo TeMe.

PazbacHeHune
ObbscHseTcs HOBbIM MaTepman (Tema)

Moaywmait — o6cyau — nogenuco
MpepacTaBaeHHbIV BONPOC
npeaHasHadeH Ans obayMbliBaHUA U
0bcy>KAeHNs OTBETOB C
OZHOKJIaCCHMKamW. B 310 Bpema

AeArenbHOCTb
MpakTnueckoe 3aaaHvie,
BbINO/IHAEMOe A1 MouncKa
OTBETa Ha MoCTaB/eHHbI
BoMpoc. B pe3ynkrate 31oM
AeATeNbHOCTN BHUMaHne
KOHLIEHTPUPYyeTCA Ha
OCHOBHbIX MOHATUAX HOBOM

CBOWM NMpeanosioxXeHuaA,
CaMOCTOATENIbHOE MblLUNEHNE N
KOMMYHUKaTVBHbIE HaBbIKW.

pa3BMBatOTCH YMeHNA 06OCHOBbIBATH

TeMbl ¥ Pa3BMBarOTCA
npoLeAypHble HaBbIKM.

Ecnu G No3B0#KM B CKEAETE YEADBERD GRNW COSANHEHE MExy Coboi HenoaBMEHS,
10 KaKee HeyRoGoTed Mo BrIBaNG Gu B HAWeR NOBOEAHERHOM MHIHKT



Hayka, TexHonorus, >XusHb

B pazzene npeactaBieH matepuran 06 uctopumu,
NPaKTUYeCKOM NMPUMEHEeHWI, MepCrekTUBax
pazBUTUS N3YUYEHHbIX AVCLUTIINH.

Hayka, TexHoA0rua, X1iHe

3akarouyeHue

lomMoraeT 3aMOMHWTb OCHOBHbIE MOHATUS,
M3yyaemble B pamKax pasfena, B
nocneAoBaTeNbHON 1 0606LLeHHON dopmMax
C MOMOLLbIO CXEMbI WY KapTbl MOHATUIA.
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MpumeHuTe NOsIlyYeHHbIE SHAHUA

Bonpocsl 1 ynpaxkHeHws B 3TOM 610Ke noMoraroT
MPUMEHWTb HOBbIE MOHATVA B APYTrOV CUTYaLUK, a Takxe
yraybuTtb 1 3aKpenuTb NoayYeHHble 3HaHNS.
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Te nany L]
Ha prcyHEe NOKadaHbl B¢ TEYNNL M LU -SHTS 0@, QERCTEYIWMX NPOTHBONOACKHD ADYT APYTY.
Ha ocHOBE NpegCTABNeHHbN faHHBN 0GEACHATE NPHHLMn paliorw geyTrasod (Guuenc) u Tpexraaeci
(TpHiYenc) MuIwL nagda.

O6cyanTe:
+ Kakyio ponb WIpakoT CTPYKTYPbL, 0BOSHAYEHHBIE HA pHCYHKE Lndpami, B paboTe Mbilw,
pazrHBarouix M crubarouMK KOHEYHOCTH? DBOCHYATE CBOR MHEHKHE.

MposepsTe NOAYYEMHEIE IHAHMRA

1. Kaxie Brasl MEWeMHOR TEAHH CYWECTEYIOT ¥ YEA0BEKa W KAK0BS! OCHOBHLIE XAPAKTEPHUCTHKN 3TKK Bugoa?
2. B 4en pananurA Mesly CREABTHOR MBILLLEA W CEpARYHOR Mbimiued?

3. Ka®oBa poab cyxoxMAWA B oBecneusHnm CORBMMERAY MBILLLAMM ¥ CREReTOMT

MpoBepbTe NonyuYeHHbIE 3HAHUA
MpeacTaBAeHHbIE BOMPOCh! 1 YNPaXKHEHUA U3MePAHOT
YpPOBEHb YCBOEHUS TEMBI.

O6o06uwarowme 3agaHns

MpeacTaBaeHbl BONPOChI 1 3a4aHNs MO BCEM TEMaM
pasfena, N3MepseTcs YPOBEeHb 3HAHUI U YMEHUN,
OCBOEHHbIX B pasgese.

O6obuiarouyie Tanammn
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Pasp,en 1 KocTHas v MbilleyHasa cCUCTeMbl YesloBeKa

1.1
1.2
1.3
1.4

KocTHas cuctema yenoseka. CTpoeHMe KOCTel
CTpoeHue ckeneTa YesoBeka
MbiWweyHas cMcTeMa YenoBeka .
3aboneBaHnA KOCTHOW CUCTEMBI

Hayka, TexHonorus, >xv3Hb

3akiroueHe . .o

O6ob6uatoume 3agaHns

Pazpgen 2 HepBHasa M 3HAOKPUHHAA CUCTEMDI
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KOCTHaga n MbllLeyHas
CNCTeMbl YenoBeka

KocTHas 1 MbllleyHas cucTembl YenoBeka BMecTe obecneunBatoT ornopy Teny,
ABVIXKEHWNE U 3aLLMTY BHYTPEHHMX OPraHOB. ITU CUCTEMbI COCTOAT U3 KOCTEN, MbILLL,
XPALLEN, CBA3OK U CYXOXMNM, BbIMOJHAOT PSAZ XXU3HEHHO BaXKHbIX OYHKLIMINA.
Ckenet uenoBeka BKAKOUAET CKENET Yepena, TYN0BMLLA N KOHEUYHOCTEN. MbiLLibl
COCTOSIT U3 MbILLIEYHOW TKaHW, KNETKN KOTOPOW 061asatoT CroCOHBHOCTbLIO
COKpaLLaThCs. Y YenoBeka pasinyaroT TPU BMAA MbILLEYHOW TKaHW — MOMnepeyYHo-
MONOCaTYHO CKENETHYHO, MajKyH U cepAeyHyro. PaboTa ckeneTHbIX MbILUL, SBASETCS
NMPOW3BOIbHOW, @ paboTa rMaaKuX 1 CEPAEYHO N MbILLL, — HENMPOW3BOJIbHON. Y
YyeNoBeKa CKeNETHbIEe MbILULb! AENSATCA HA MbILLULLbI FOIOBbI, TYJIOBULLA, BEPXHUX U
HUXXHUX KOHEUYHOCTEW.

o Bce uneHucToHorve 1 60AbLWMHCTBO MOIKOCKOB o 1. Kakoe 3HaueHune nmeer ckenet?

VIMEIOT Hapy>KHbI ckeneT. Y MO3BOHOUHBbIX 2. ECTb I KOCTW Yy BCEX KMBbIX
XXMBOTHBIX UMeeTCA BHYTPEHHWI ckeneT. Y CyLLeCTB, KOTOPble MMEeOT cKenet?
HEKOTOPbIX XXMBOTHbIX, HaNpUMep y Meays3, 3. Kak MbILLbl COEANHAOTCA CO
CKenet OTCyTCTBYET. ckenetom?

V13 paszena Bbl y3HaeTe

 KocTHas v MblilweyHas cucTemMbl 0becneyrBatoT onopy 1 ABMXKEHME TEN, @ Tak>Ke 3aLlumLLatoT
BHYTPEHHME OpraHbl

 KOCTK cOCTOAT M3 KOCTHOWM TKaHW, KOTOpas SBASETCH OAHON U3 pa3HOBUAHOCTEN
COeAVHNTENIbHOWN TKaHWU

o CTPOEHNHO KOCTU ObiBarOT ANVHHbIE, KOPOTKKME, NAOCKME N CMELUaHHbIE
» Ckenet yesioBeka COCTOUT N3 CKeneTa yepena, TynoBuila n KOHEYHOCTEM

« KocTtn ckeneta uenoBeka o6pasytot Mexay cobor HeMOABUXKHbIE, MOAYNOABUXKHbIE U
NOABWXKHbIE COEAVMHEHMNA

* Y yenoBeka pasinyakoT Tpn BUAAa MbILLIEYHOM TKaHUN — nornepeyvyHo-noJsiocatad CKeENETHaA,
rajkaa n cepgeyHad MbllleYHble TKaH

 Pabota ckeneTHbIX MbILLL, MPOM3BOJIbHASA, a paboTa rMaaKnx MbilL, U CEPAEYHON MbILLLLbl —
Henpom3BoJbHas

» CKONMO3, NAaTONOTMUYECKNA KNDO3 1 NAaTONOTMUYECKMIA NOPA03 — MATONOTMYECKME NCKPUBAEHNS
Mo3BOHOYHOrO CT0N16a

 ApTpUT — BOCNanuTesibHoe 3aboneBaHne CyCTaBoOB
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1.1 KocTHasa cnctema yenoBeka. CTpoOeHMe KoCTeu

(@)% KOCTHas TKaHb, OCTEOLUT,

K SISl HaAKOCTHULUa, KpaCHbII;I
OCTHaA M MbllLleYHaAa CMCTEMbI YENOBEKaA LN |« oCTHBIN MO3T, KenTblit

06pasytoT ONopHO-ABUraTesibHbIN annapat. Koctu KOCTHBIN MO3T
W NX COEAMHEHMNN COCTaBAAIT €r0 NMacCUBHYHO
YacTb, @ MbILLLbl — aKTUBHYHO.

 Kak Bbl gymaete, kakue ¢pyHKLNW BbIMOJIHAET CKeJleT B OpraHnsme yesoseka?
» MoryT 2im kocTu aBuratbca 6e3 nomMowy MbiwL?

3HaueHue ONOpPHO-ABUTATENBHOIO arraparta

KocTtn 1 nx coeanHeHns obpasyroT onopy Hallero Tesa n npuaatot emy ¢opmy. COBMECTHO €
MbILLLLEAMM OHW obecrneynBaroT ABUraTenbHyt0 GYHKLMIO U 3alMLLAIOT Pa3/IyHble XM3HEHHO BaXkKHble
BHYTPEHHME OpraHbl OT BHELLHWX BO34ENCTBUN.

Kpome Toro, KoCTv BbINMONHART XXM3HEHHO BaXkHble GYHKLMW: y4acTBYHOT B OOMEHHbIX Npoueccax,
KPOBETBOPEHMM, @ Tak>Ke CY>KaT MECTOM HAKOMAEHUs OPraHNYECKNX U HEOPraHNYeCKMX BELLLeCTB.

CTpoeHme N XMMUYECKMIA COCTaB KOCTHOW TKaHMW

KocTn cocTonT U3 KOCTHOM TKaHW, KOTopas ABASETCA OA4HUM U3 BUAOB COEANHUTENbHOW TKaHW.
MpubansntensHo 1/3 3TOM TKaHW COCTaBAAIOT Pa3HOODOpa3Hble KOCTHbIE KNETKK, a 2/3 —
MeXKeToUHoe BelecTBO. OCHOBHbIMW K/1eTKaMy KOCTHOW TKaHW ABAAKOTCA OCTEOLMTbI. ITO XMBbIe
KNeTKW, MMeroLL e OTPOCTKM.

KocTHas TKkaHb, Kak n 6ONbLINHCTBO Apyrmnx TKaHeI‘/JI, CHab>eHa HepBaMn N KPOBEHOCHbIMW COCyAaMW.
OCTeOLI,VITbI NMUTaKOTCA 3a CYET KPOBEHOCHbIX COCYAOB, HaXOAALLMXCA B KaHa/bLlaX KOCTHOW TKaHMW.

KaHanbubl

MexkneTouHoe BeuecTtso

OcTeouuTbl

KposeHocHbie cocyapl Hepsbl




KocTHasa 1 MblleyHasa cucTeMbl YeoBeKa

KocTHas TkaHb COZEePXKMUT Kak OpraHu4eckme, Tak U HeopraHudeckme Belectsa. OpraHunyeckmne
BELLeCTBa NPUAAIOT KOCTU 3M1aCTUYHOCTb, @ MUHepasibHble — TBEPAOCTb M MPOYHOCTb. C BO3pacTom
COOTHOLLIEHME 3TMX BELLECTB B KOCTAX MeHAeTCA. Tak, KOAMYEeCTBO OPraHNYECKMX BELLECTB YMEHbLLIAeTCs,
a MUHepasibHbIX — YBENNUMBAETCA. TO NPUBOAMUT K TOMY, YTO KOCTM CTaHOBATCA Honee TBEpPAbIMU, HO
NPV 3TOM XPYNKUMW.

WN3meHeHme 3/1aCcTUYMHOCTU KOCTU B pe3ynbrarte yaasieHUsA s KOCTu MUHepaJ/ibHbIX BelLecTB

E w MpuHagne>xHocTn: 1 KypuHas KocTb (Hanpumep, beapeHHas), 10-NpoLLeHTHbIN pacTBOP
% He 3a6biBaiite CONAHOW KNCAOTBI, CTEKAAHHDBIW CTakaH, MepyaTky, MegnLMHCKas Macka, MUHLET.

§ cobatogatb Npasuna  Xopa pabotbi: @
E[ 6e3onacHocTy! 1. Onpegennte GopMy 1 TBEPAOCTb KOCTH.

2. [NomecTuTe KOCTb B CTaKaH C KUC/IOTOM 1 OCTaBbTe Ha 24 vaca.
3. OTMeTbTe M3MEHEHWNs B CTPYKTYpPe KOCTU.
4. TTo ncreyeHnn OTMEYEHHOTO BPEMEHM OCTOPOXKHO C MOMOLLbIO MMHLIETa U3BNEKUTE KOCTb U3 KMCAOTBI.
5. MNpoBepbTe 31aCTUYHOCTb KOCTX U CPaBHUTE eé C NepBOHaYalbHbIM COCTOAHUEM.

O6cyaure:
1. Mouemy KocTb ctana 6onee 3nactnuHo? O60CHYMTe CBOE MHEHMe.
2. Kak Bbl AymaeTe, B KakOM BO3pacTe KOCTY YesioBeKa MoryT 6biTb 60/1e€ 31aCTUUHBIMU WK XPYNKUMU?

CrpoeHue kocTen

BONbLWMHCTBO KOCTEN CHapy>XM COCTOAT U3 TBEPAOro  ly6uatoe koctHoe BeujecTso
BELLECTBa, a BHYTpU — 13 rybuatoro. CBepxy KOCTu
MOKPbITbl HAAKOCTHULLEW, OO6Pa30BaHHOM MAOTHOM
BOJIOKHUCTOW COeAMHNTENbHOWM TKaHbo. HagkocTHMLa
BbIMOJIHAET Takme GyHKLMK, KakK NUTaHWe, 3aLimTa 1
POCT KOCTM B TO/ILWMHY. B nonoctax rybuaTtoro
BeLLecTBa KOCTEN HaXOAUTCA KPACHbIN KOCTHbIA MO3T,
KOTOPbIV BbIMONHAET QYHKLMIO KPOBETBOPEHMS.

KposeHocHble cocyasl  HAKOCTHMLA

Kentbin
KpacHbin KOCTHbI MO3F
KOCTHbIV MO3T [TNOTHOE KOCTHOE BeLLecTBO

Koctun pacTyT KaKk B ANIMHY, TaK ¥ B LUMPUHY. POCT KOCTEN B ANNHY MPOUCXOANT 3a CYET AeNeHMsA KNeToK
XPALLEBOrO €105, PacrOOXKEHHOTO Ha KOHLLAX KOCTEN, @ POCT B LUMPUHY — 3a CUET AeNeHUns U
Pa3aMHOXEHMA KNeTOK Ha BHYTPEHHeN MOBEPXHOCTM HAaAKOCTHULLbI.

Buabl kocTen
B 3aBMCMMOCTI OT CTPOEHMSA KOCTU MOXHO KAaccuduumpoBaTh CesyroLnmM obpasom.

AnvHHble kocTU. OHW NPOYHbIE U NETKME, NX TaKXKe Ha3blBatOT TpybuaTbiMy KOCTAMU. KOHLbI 3TUX
KOCTEeW YTO/LLEHbI B BUAE FONIOBOK, @ B NMOJIOCTU CPEAHEN YaCTN HAaXOAMUTCA XEIMbIl KOCMHbIU MO3e,
6oraTbivi XXMPOBOW TKaHbtO. [prMepbl AIMHHBIX KOCTe — BeApeHHas 1 naeyeBas KOCTU.

Kopotkume koctu. CyLecTByrOT KOPOTKME rybuaTble 1 KOpOTKMe TpybuaTbie KocTu. K KOpoTkMMm
rybuaTbiM KOCTAM OTHOCATCA KOCTW 3anACTbs Y MPEANOCHbI, @ K KOPOTKMM TpybuaTtbiM — danaHrm
nanbLeB, KOCTU MACTU U MAKOCHbI.
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Mnockme kocTn. B 0CHOBHOM yuacTByHOT B GOPMMPOBaAHNN
MONOCTEN TeNa, BbIMOJAHAT 3aLUUTHYHO U OMOPHYH QYHKLNN.
CocCTOoAT NpenMyLLLEeCTBEHHO M3 rybuaTtoro BellecTsa. [prmepamu
NJIOCKNX KOCTeW ABAAIOTCA PEBpa, KOCTM CBOAA Yepena M TazoBas

KOCTb.
e Koctn dpur3nyeckn akTMBHbIX

nogen 6onee kpenkue u
ToNcTble. Kak Bbl gymaeTe, B
YEM MPUYMHA 3TOro?

CmewaHHble KOcTU. CMellaHHble KOCTU 06beanHSAIOT B cebe
MPW3HAKN HECKONbKMX BUAOB KOCTel. K cMeLlaHHbIM KOCTAM
MOYXHO OTHECTU MO3BOHKM N KOCTU NMLLEBOrO CKeneTa.

MpumeHUTe NonyyeHHble 3HaHNA
PaccMmoTpuTe pUCYHOK M KnaccuduLmpyiiTe KOCTU, M306paXEHHbIE HA HEM, B 3aBUCUMOCTH

OT UX CTPOEHUA.

®anaHru

MntocHeBble
KOCTW CTOMbI

npeAI'InIOCHeBbIe

KOCTW CTOMbI 3

S
&

BeaperHas kocTb Koctun Hor TazoBas KOCTb [Mo3BoOHKM MneueBan koCTb Pébpa

O6cyaure:
o Kakune 13 3Tnx KOCTen yyacTBytoT B GOPMMPOBaHMM NONOCTEN Tena?
o Kak Bbl ;ymaeTe, B KakKnUX 13 3TUX KOCTEN COAEPXKUTCA XENTbIN KOCTHbIN MO3r? O60CHYyMNTe CBOE

MHEHNE.

I'Iposepre nosnyyeHHbleé 3HaHuA

1. Kakune dbyHKLMM BBIMONHAOT KOCTHAA W MblLIEUYHAs CUCTEMbI?
2. OnuwmnTe CTPOEHME KOCTHOW TKaHM.

3. Kak CTpoeHwue KOCTHOMN TKaHu CBA3aHO C ee GyHKLUAMMN?

4. Y Bcex v KOCTEN MMEETCs HaAKOCTHMLA?

5. Yto npomr3onaét, ecam okedb ANMHHYHO TPY6UaTyo KOCTb?
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1.2 CTpoeHwne ckeneTa yenoBeka

Knto-

CyCTaB, NO3BOHOUHWIK,
rpyZAHas KieTka, MNosc

YyeBble

Ckenet yenoseka y4acTByeT B BbIMOJHEHNN MHOXXECTBa ABI/I)KGHI/IVI.

» Kakne Bnabl coeguHeHUin KOCTei UMEKOTCS B CKeJleTe uesioBeKa?
» Kak Bbl AlymaeTe, U3 KaKuxX 4yacteil COCTOMT CKesleT YesioBeKa?

Buabl ABMKEeHUIA B cycTaBax

0
[
§ Onpepennte, B KaKUX HanpaBAeHUAX ABMXKYTCA CYCTaBbl, YKa3aHHble
| B TabvLe, NprBeANTE NPUMEP 13 MOBCEAHEBHOMN XMU3HU.
g
x
@ CyctaB HanpaBneHus aABu>keHWs Mpumep
TazobegpeHHbIi | Bneped, Hazad, 8 cmopoHy, | Y0ap Hozol
8Hympb, Kpy2080e no mMayvy
JlokTteBow
MneyeBol
KoneHHbIM
O6cyaure:

1. Kak Bbl AymaeTe, Kakue CycTaBbl y4acTBYIOT NPy NMOAHATUW PYKU BBEPX U OTBEAEHUN HOTU B CTOPOHY?
2. Kakwve cycraBbl B opraHvM3me uyenioBeKa ABAAIOTCA Hanbosiee NOABDKHBbIMA?

CoeaunHeHns KocTen

B ckenete uenoseka KOCTH o6pa3y+0T HenoABW>KHbIE, MONYNOABUXHbIE U

noagBM>XHble COEANHEHWNA. Koctu
YepenHow
|_|pl/| HEMOABWXHbIX COEAMHEHUAX ABUXKEHUA MEXAY KOCTAMUN HE MPONCXO4UT. Tak, KopobKu

KOCTM YepEernHOM KPbILLKM N Ta30Bble KOCTU 06pa3yroT HEMOABUXKHbIE
COEAMHEHMSA, COeANHAACE MeXAy COHON C MOMOLLbIO LLIBOB.

B nonynogBuM>KHbIX COEAMHEHNAX KOCTU COEAMHAIOTCA MOCPEACTBOM 3/1aCTUYHOM
XPALLEBOWN TKaHW, YTO JaeT BO3IMOXHOCTb COBepLUaTb OrpaHNUYeHHble ABUXKEHMS.
MpYMepoM MOTYT CNYXXWUTb COEANHEHUS MEXAY TPYAHBIMU, MOSCHUYHBIMA U

6O0NbLUMHCTBOM LUEWHbIX MO3BOHKOB. Wbl
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MoaBMXHOE coesHeHWe KOCTeW Ha3blBaeTcs
cycraBom. CycTaB NOKpPbIT CyCTaBHOW CymKou. Ha
KOHLLax KOCTeu, 0bpa3yroLmx CycTaB, HaxoamnTcs
CyCTaBHOW XPSiLL, @ BHYTPWU CYMKM — CyCTaBHas
XNAKOCTb. Takoe CTpOeHMe YMeHbLLAET TPEHWE,
3aLUMLLaeT CyCTaBHble MOBEPXHOCTU OT
NoBpPEXAEHUM 1 0becrneymBaeT NErKOCTb ABMXKEHWNN.
O6blYHO OfHa 13 KOCTel, 0bpa3yroLLMX CycTaB, UMeeT
CYCTaBHYIO BMaAuHy, B KOTOPYHO BXOAMUT CyCTaBHas ronoBka

BTOPOM KOCTU. K MOABMKHbBIM Coep,\l'/IHeHVIFIM MOXHO OTHeCTM ) — —
Takme CyCTaBbl, Kak Ta306eApeHHbIV, BUCOYHO-HUXKHEUENHOCTHOW cymka e
W MaeYeBow. FonoBKa
KocTwn, obpasytoLme cyctaB, COEAMHAROTCA MeXAY COBOMN OYeHb nnevesoi
MPOYHbIMUL CBsi3kamn. CBA3KN B OCHOBHOM COCTOSIT U3 BOJIOKOH Ko
MJIOTHOW COeANHUTENBHOWN TKaHW. OHW ABASKOTCA MPOYHBIMUN U
3N1aCTUYHBIMU CTPYKTYpPaMK, 0b6ecrneunBaroLL M YCTOMUMBOCTb
cycTaBa.

Ckenet yenoBeKa COCTOUT U3 CKENIETOB FOI0BbI, TYJIOBMLLA U
KOHeuHocTel. Kaxzaas 13 3Tvx yactein nmeet cneupuduyeckoe
CTPOeHMe N GYHKLIMN.

[TosAcHNYHbIE
NMO3BOHKM

k Xpswesown
! (MEXMNO3BOHOYHBbIN) ANCK

CycraBHas Jlonatka

NMoa0oCTb

Ckenet ronosbl (Yepen)

CkeneT ronoBbl COCTOUT U3 MO3rOBOrO M ANLEBOrO OTAeN0B. M0o3roBou oTaen yepena obpasosaH
NPOYHO M HEMOABUXHO COEAMHEHHbBIMU MeXAy CO60M KOCTAMU. EAMHCTBEHHOW NOABUXHOW KOCTbHO
NNLLEBOTrO OTAeNa ABAAETCA HUXKHEUENHOCTHAA KOCTb, KOTOPas COEANHAETCA C BUCOYHbBIMU KOCTAMMU.

JlobHas KoCTb

TemeHHas KOCTb

KnvHoBuaHasa Koctb

HocoBas kocTb

Ckynosas KoCTb

3aTblI0YHasA KOCTb BepxHeuentocTHas KOCTb

BucouHas kocTb HuxHeuentocTHas KoCTb
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Ckenet TynoBuLLa

Ckenet TynoBuLLa COCTOUT 13
MO3BOHOYHMKA, FPYANHBI 1 pEbep.
MNO3BOHOUHWK ABASAETCA OCHOBHOM
onopown Tena.

Mo3BOHOYHWMK cocTOUT 13 33-34
MO3BOHKOB, MeeT S-obpazHyto popmy
W BKJIFOYAET LWEeNHbIN, rPYAHOWN,
MOACHUYHBIW, KPEeCTLLOBbIN U
KOMYMKOBBIN OTAENbI.

OTBepCTMS NO3BOHKOB,
pacronarasicb ApYr HaZ ApYyrom,
06pa3yroT NO3BOHOYHbIN KaHan,
BHYTPW KOTOPOTO PacrofoXeH
CMVHHOW MO3T.

Pébpa, rpyavHa v rpyaHble
MO3BOHKN GOPMUPYHOT
rpyAHYytO Knetky. Pébpa —
AyroobpasHble 1 naockme
KOCTW. Y yenoseka nmeetcs
12 nap pébep.

LLelHbi oTaen
(7 Nn03BOHKOB)

pyaHoW otaen
(12 No3BOHKOB)

[MoACHWYUHBIN oTAen
(5 Nno3BOHKOB)

KpecTuoBbin otaen
(5 NO3BOHKOB)

KonuwvkoBssbili otaen
(4-5 No3BOHKOB)

OTtpocTku

[lyra no3BoHka
Mo3BoHOYHOE oTBEpCTME

Teno no3BoHka

lpyOHoli no3goHoK

> WcTnHHble pebpa
(7 nap)

lpyaHble =
MO3BOHKM |

JloxkHble pebpa
(3 naper)

CBobogHble pebpa
(2 napebi)
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CkeneTt KOHeYHoCTew

CkeneTt KOHeUYHOCTEN COCTOUT 13 Nosica KOHEUYHOCTEN U ckeneta cBoboaHOM koHeuHocTu. KocTn nosica
COeANHAIOT CBOBOAHYHO YacTb KOHEUYHOCTEN CO ckenleToM TynoBuLLa. K noscy BepxHUX KOHEUYHOCTeN
OTHOCATCA NapHble IONATKN U NapHble KatounLbl. CkesetT CBOBOAHON BEPXHEN KOHEUHOCTU COCTOUT
M3 KOCTeWN nieya, npeanaeyba (JIOKTEBOW W y4eBOWN KOCTEN) 1 KUCTU. CKeneTt KNCTK BKAKOYaeT
3ansCTbe, NACTb U dhanaHrn naabLes.

MoSC HUXKHMUX KOHEYHOCTEN 0Bpa3oBaH NapHbIMU Ta30BbIMU

KOCTSIMU, KOTOpPble C3a4MN COeANHAROTCSA C KPECTLOBbIM OTAE/I0M

MO3BOHOYHMKA, a cnepean — Mexay cobon.

Ckenet cBOHOAHON HUXHEN KOHEYHOCTN COCTOUT U3 KOoCTen Heapa,

roneHn (bonblon n manon 6epuoBbix) U KocTen ctonbl. Ctona
COCTOUT U3 KOCTEN NPEANAOCHbI, MAKCHbI U GanaHr nanbLies.

Ta3oBble KOCTN
(Ta30BbIl NOAC)

Kntoumua N

Jlonatka

Y
MneyeBoi nosc

o
r T
] < r beapo< beapeHHas KoCTb
= MneueBan kocTb

=
g &
s) e)
= s = KoneHHas vaweuka
[0} [} \
S S (
4
5 Jlyyesas kocTb 5
= o =
o 2 G 3
I 7 £

(V]
-3 < = ®
< c I bonbluas 6epuoBas KoCTb
s & JlokTeBas KocTb =

o o)
9 C 9 [oneHb<
& & Manas 6epuoBas KocTb

Koctn 3anactba
~
}— Koctn nsactm ~
é < KocTn npegntocHsbl
S \
o< L Crona | ——— Koct natochbi
danaHrm )7 CENELTY
NS

Ecnn 661 NO3BOHKYM B CKesleTe yenoBeka bbinn coegnHeHbl Mexay cobon
HEenoABMXHO, TO Kakune Heyao0b6CTBa 3TO BbI3BasO Obl B HaLLeN
MOBCEAHEBHOM XWN3HU?
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MpumeHnTe NonyueHHble 3SHAHUA

BHMmMaTenbHo PacCMOTPUTE CKENETDI I'OJ'Iy6$| N IATYLLKKW, npeacTaB/i€HHblIE Ha PUCYHKE. CpaBHMTe CKeneTbl

NX KOHEYHOCTEN CO CKEeNIeTOM KOHEYHOCTel YenoBeka.

JlokTeBas KOCTb

JlyyeBas KOCTb

Jlonatka

TazoBas koCTb
BeapeHHas kocTb

Bonbluas 6epLoBas KocTb

LleBka

Manbubl

Jlonatka

BopoHbs kocTb fpyavHa

Ta3oBas KOCTb
MneuyeBas KOCTb

Koctun npeannieyba

Be,u,peHHaﬂ KOCTb

[oneHb

MpoBepbTe NnonyueHHble 3HaAHUA
1. Kakoe cTpoeHue nmeet cycraB?

O6cyauTe:

- Kakmne cxopctBa n
pasinuna NMeroT CKeneTbl
KOHEUHOCTEM 3TUX
YXUBOTHbIX
Nno CpaBHEHUIO CO
cKeJleToM uesioBeka?

Kak cBA3aHoO cTpoeHune
cKesleTa 3TUX XXUBOTHbIX CO
cnocobom mx
nepeasvmKeHuna?

Ckenet nTuy, /ierye, yem
ckenet yesoBeka. Kak Bbl
AyMmaeTte, B UEM NpUUMHA
3TOro U Kakue
npevmyLiecTBa Aaétr um
Takoe cTpoeHue?

2. Kakne oCcHOBHbIe (I)yHKLI,I/IM BbINOJIHAKOT CKEZIETbLI Yepena 1 Ty/10B/LLa B OpraHn3mMme yenoBeka?

3. 13 kaknx BUAOB KOCTEN COCTOUT rpyaHas Kaetka?

4. Kakune BUAbI COG,D,MHGHI/IVI KocTemn BCTPEYAKOTCA B CKENIETE Yeperna yenoBeka?

5. VI3 Kakux OTAEe10B COCTOUT CKeNeT KOHEUYHOCTEN?
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1.3 MbllweyHada cncrtema yesnoBeka

P I ronepeyHo-noocarbie

6 G MblLLLIbI, T1aAKe MblLLLbI,
ABI/I)KeHVIe, cepaLeoduneHne n npoaBm>XKeHune nuin no CNOBa cepaeuHas MbilLa,

nULEeBapUTeIbHOMY KaHany — MHOrMe GU3nonormyeckme npoLecchbl MHOGUEPUANLI
NpouncxoanT baarosaps COKpaLLEeHNO 1N paccnabaeHmo MbILLLL. '
B HaweMm opraHn3me HeKOTOpbIe rpynMbl MblliL, paboTatoT cyxoxname
NPOW3BO/IbHO, @ AEATENIbHOCTb APYrMX HE 3aBUCKT OT HaLLei BONN.

« PaboTa Kakux MbiLLIL, HE 3aBMCUT OT Haluein Bosn?
« Kak Bbl AymaeTe, oT/INUAETCA /1N CTPOEHMUE 3TUX MbILUL, OT APYrux?

YTOoMNeHue BO Bpems CTaTUMHOW AeATE/IbHOCTU

MpuHaaneXXHOCTN: cekyHAOMep, rpy3 4-5 Kr.

Xop, pabotbi:

1. YUeHunK OTBOAMT PyKy B CTOPOHY, YAEPXXNBaA rpy3 B pyKe.

2. Ha gocke oTMeuaeTca nepBOHaYvasbHaa BbICOTa PYyKWN 1 3amnyckaeTcs CeKyHAOMep.
3. YueHuk cTapaeTca yaep>XuBaTb pyKy Kak MOXHO 6osiee HEMOABMXKHO.

[eatenbHoCcTb

4. Yepes onpesenéHHble NPOMeXYTKN BpeMeHU GUKCUPYHOTCA MPU3HAKM YCTanoCTh (ApoXKaHue pyku,
nocreneHHoe onyckaHue BHU3 1 T.M.)

5. B koHUe, Koraa pyka NOAHOCTbHO OMYCKAeTCa BHW3, ONbIT NPeKpPaLLaeTcs 1 3anmcbiBaeTca MakCMMaabHOe
BpeMA yTOM/IEHWA.

O6cyaure:
- Kak nsmeHuTca pa6otocnoco6HOCTb MbillL, € oHM 6yayT paboTtaTb AauTenbHoe Bpems 6e3
otabixa? NMouemy?

MbILLLIbI COCTOAT B OCHOBHOM M3 MbILLEYHOW TKaHW.
KneTtkm aTon TKaHM 061a4atoT CNOCOOHOCTbLIO
CoKpallaTbCcs N paccnabnatbcs. Mo ctpoeHunto n
GYHKLMAM pasnnyaroT Tpy BUAA MbILLEYHOWN TKaHW:
nonepeyHO-No0caTyo CKeneTHyro Mbiuy (1),
rNajKyro MbllwLy (2) n cepaeyHyro Mbiny (3).

Mpu HabatoAEHWM NOA MUKPOCKOMOM NOMNepPeYHO-Noi0caTas MbllleyHas TKaHb MMeET NomnepeYHyto
NCUYEPUYEHHOCTb, €e Tak>Ke Ha3blBatOT CKENETHON MbILLEYHOW TKaHbtO. KNeTky CKeneTHOM MblleYHOM
TKaHV MHOTOSIAEPHbIE, YAJINHHEHHbIE, UMEROT LIUANHAPUYECKY0 GopMy. [TOMMMO CKeNeTHbIX MbILLLY
HeKOTOpble BHYTPEHHME OpraHbl, Takue Kak A3bIK, I10TKa U HEBO, Tak>Ke COCTOAT U3 MOoMnepeyYHo-
No/sI0CaTon MblLLIEYHOW TKaHW. KneTkn (BONOKHA) NOnepeyvyHo-noa0CaTon MblLLeYHOW TKaHM
pPacnoaoXeHbl NapannenbHO APYr APYry 1 cobpaHbl B nyykn. Hanpumep, AByrnaBas MbillLa,
oTBevaroLas 3a crmbaHme pykun, COCTOUT U3 MHOXECTBA CKENETHbIX MbILLIEUHbIX BOJIOKOH. BHyTpun
MbILLEYHOTrO BOJOKHA HaXOAATCA MHOTOUYMUCNEHHbIE COKPaTUTENbHbIE CTPYKTYPbl — MUopubpuninbi.
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CokpallieHne MbILLbl TPOUCXOAUT
6narosaps B3aUMOAENCTBUIO ABYX
OCHOBHbIX B€/KOB, HAXOAALLNXCA BHYTPU
MNOPUOPUAN, — aKTUHA U MUO3UHa.

MblWLa

MbiLWLbl NOKPbITEl 060N0YKOM M3
CoeANHNTENbHOM TKaHW. MNonepeyHo-
noJsiocaTtble MbILLLLbI COKPALLArOTCS
npown3soabHo. Fnagkaa myckynatypa
COCTaBASIET CTEHKN MHOTUX BHYTPEHHMX
OpraHoB, TakMx KaK KMLEeYHWUK, COCyAabl,
MOUEBOM My3bIpb 1 Xenyaok. Knetku,
obpasytoLme 3Ty TKaHb, OAHOAAepPHble. VX
BOJIOKHa COKPaLLLatOTCA MeANEHHO, U 1NX
paboTa Henpon3Bo/bHa.

MbiLWLbl rONOBbI

[ensTOoBNAHasA
MbILUILA

bonblias

rpygHas
MblLWLA

[ByrnaBas
MblLLLA nieya

Mpamas
MbILLLIA XXMBOTa

YeTbipéxrnaBas
MbllwLa 6eapa MopTHAXHas

MblLWLA

MepeaHss 6onbluas
6epLoBas MbilLA

CkeneTtHas

LLinpouanwas
MbILLILA CMIUHBI

Cyxoxunma My4oK MblLLEYHbIX BONOKOH

CoeanHuTenbHas
TKaHb

Mna3matnyeckas membpaHa
(capkonemma)

Mwo-
dn6-
punna
Muosun  AKTUH
TpaneuuesnaHas
MbILILA
TpexrnaBas

MbilWLa naeya

bonblas
ArognyHas
MblLULLA

[Byrnasas

Mblwua 6eapa Tpexrnasas

MbilWLa rosieHn
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CepaeuHas MblLWLLA COCTOUT M3 NOMEPEYHO-M00CaTbIX
MbILIEYHbIX BONOKOH. KNeTKM1 3TOW TKaHW KOPOTKME U
UUANHAPUYECKME N B OCHOBHOM OZHOsAepHble. BosiokHa B
onpegeneHHbIX MecTax COeANHATCSA APYT C APYrOM C MOMOLLbIO
cneunanbHbIX Nnepemblyek. Takas CTpykTypa obecneumBaet H6bicTpoe
N NPOAOIKMTENIbHOE COKpaLleHMe TKaHW. CepaeyHas MbllLLa TakXe
paboTaeT Henpom3BoabHO. CKeNEeTHbIE MbILLbI MPUKPENAATCA K
KOCTAM C MOMOLLbIO cyXoXXuauid. Koraa Mbilwiua cokpaliaeTcs,
KOCTb TAHETCA B MeCTe COEAUHEHMUA CYXOXUININ C KOCTbIO, YTO
NPUBOAMUT K ABUXKEHUIO. Y YenoBeKa CKENETHbIE MbILULLbl MOXHO
pa3zZennTb Ha MblLLbl FONOBbI, TYN0BULLA, BEPXHUX N HUXKHNX
KOHeuHocTel. XXeBaTelbHble MblLLLbl, OTHOCALIMECS K MbiLILAM
rOIOBbI, MPW COKPALLEHNN ABUTAKOT HUXXHIOK YENOCTb BNepes v
Ha3az WA B CTOPOHbI. MUMMYeckme e MbILLLbl Y4acTBYHOT B
0bpa3oBaHMN BbIpaXXeHU Ha nLe.

anMEHMTe nonay4yeHHblieé 3HaHuUA

Ha pucyHke nokasaHbl AB€ rpynmbl MbllWL-aHTaroHWCTOB, AEUCTBYHOLLNX NMPOTUBOMONOXHO APYT APYTY.
Ha ocHoBe npeAacTaBAeHHbIX JaHHbIX O6bACHUTE NPUHLMN PaboTbl ABYrn1aBon (BULENC) U TpexriaBown
(TpyLenc) Mblww, naeva.

[Byrnasas

[AByrnaBas MblLILA

MblllLa naeya

TpexrnaBas

TpexrnaBas
MbILIL@ nieva

MbllWLUa naeya

O6cyaure:
« Kakyto ponb nrpatot cTpykTypbl, 0603HaueHHble Ha pUcyHKe uudppamum, B pabote MbiuiL,
pasrubarowmx u crubarowmx pyky? O6ocHyiite cBoe MHeHue.

MpoBepbTe NOJsIyyeHHbIE SHAHUA

1. Kakve BMAbI MbILLEYHOM TKaHW CyLLeCTBYHOT y YesoBeka 1 KakoBbl OCHOBHbIE XapaKTePUCTUKMN 3TUX BUAOB?
2. B uem pasnnumsa mexay rnaskon n cepaeyHon Ml amm?
3. KakoBa pob CyXOXuaunii B obecneveHnmn CBA3N MeXay MbllLaMn U CKeNeTom?




Yactb |

1.4 3aboneBaHNa KOCTHOU CUCTEMDI

(IR 10pA03, KO3,
SELEEN k01103, apTpuT,

v 1 cnhoBa
HenpaBManaﬂ OCaHKa 3a WKONbHOW NMapToun BO ocTeonopos

BpeMA ypOKa, HOLWeEHKe TAXKECTEN B O,D,HOI7I pyke
n I'IOAO6HbI€ Ael‘;ICTBI/Iﬂ MOTYT NpuBeCTn K
BO3HUWKHOBEHWKO aHOMaNbHbIX NN
naTonornyeckmnx I/ICKpI/IBJ'IGHI/II7I MO3BOHO4YHWKa.

Mo kaknm euwje npudynHam MorytT BO3HMKaTb aHOMaJibHble€ UCKPUBJIEHUA MO3BOHOYHMKA?
» Kak mo)xHO npeaoTBpaTUTb aHOMaJibHble NCKPUBJIEHNA NO3BOHOYHMKA?

MCKpVIBIIEHVIﬂ NO3BOHOYHUKaA

Ha pucyHke npeactaBneH BUA,
MO3BOHOYHMKA 340POBOro
yenoseka cnepean (1), czagu (2)
n cboky (3).

O6cyaure:

[eatenbHoCTb

1. Kak Bbl AymaeTe, KaKoBO
3HauyeHue TOro, YTo NO3BOHOUYHUK

1. BHUmaTenbHO paccMmoTpuTE PUCYHOK. nmveert S-oGpa3|-|y|o c'rpyK'rypy?

2. Onpepennte Ha3BaHUA OTAENO0B
NMO3BOHOYHWMKA, 0603HAYEHHbIX
pa3HbIMW LBETaMMU.

3. Mopenntecb CBONMU MbICASIMU O
3HAYEHUN ITUX OTAENOB.

4. Onpeaenvte, Kakne oTaenbl
HanpaBaeHbl BNepes, a Kakne — Hazaa. 1 2 3

2. B Kaknx cnyyanax ucKkpmsaeHus
NO3BOHOYHMKA MOXXHO cUnTaThb
HOPMaJibHbIMM, a B KaKUX
c/lyyasx — naTtosIormyeckumm?

Y B3pOCN0Oro yesnoBeka B MO3BOHOYHMKE B HOpMe HabatogaroTca gBa n3rmba snepes (nopao3s) u
ABa n3rmba Hazag (kndos). M3rnbbl N03BOHOUHMKA Briepes 06pasytoT WeNHbIA U MOACHUYHbIV
NopAo3, a n3rmbbl Hazag — rPYAHON N KPecTLOBbIN KNDO3. ITN N3rnbbl MMEIOT BaXKHOE 3HaYeHne
ANA nojaepXaHnsa paBHoBecKA Tena n obecneyeHnsa 31aCTUYHOCTN MO3BOHOUHMKA BO BpeMs
ABvkeHnsa. CKOAno3, NatoNornyeckmni Kndos n Nnatonornyecknin 10pao3 ABAAKTCA aHOMalbHbIMU
NCKPUWBNEHNSAMW NO3BOHOYHMKA, MPeAcTaBastoWw M cobon gedopmannm ckeneta, Npu KOTOpbIxX
HapyLlaeTca npaBubHaA OCaHKa Tesa. 3TN N3MEHEHUA B KOCTHOW U MbILLIEYHOW CUCTeMax MHOrAa
NPUBOAAT K XPOHMYECKNM 3a001€BaHNAM, CHUXKASA TEM CaMblM KaueCTBO XXU3HM.

Ckonno3s

CKonmo3s — 310 NaToNOrMYECKoe COCTOAHME, XapaKTepuayroLLeecs HOKOBbIM NCKPUBIEHNEM
MO3BOHOYHWKA, TO €CTb OTKJIOHEHWEM BMPaBO WM BAEBO. ITO COCTOAHME HapyLUaeT NpaBWbHYHO
OCaHKy YesioBeKa W B HEKOTOPbIX C/Ty4asx MOXET OrpaHMuMBaTh NMOABMXKHOCTb. CTEneHb U TAXeCTb
NCKPWUBAEHWS MO3BOHOYHMKA MHAMBUAYabHbI M UFPAKOT PELLatoLLYHO PO/b B BbIbOpe MeToaa AeUeHus.




KocTHasa 1 MblleyHasa cucTeMbl YeoBeKa

HopmanbHoe pyaHon MosACHWYHBIV [PyAONOACHWUYHBIN Kom6uHnpoBaHHbI
NosoXKeHNe CKOIMO3 CKONVO3 CKONVO3 CKONVO3

Ecan ckonmnos He neuntb N He NPMHNUMaTb CBOEBPEMEHHbBIX MEP, OH MOXET TakK>Xe BbI3BaTb
Cepbe3Hble I'IpO6ﬂ€MbI C AeATENIbHOCTbHO TaKMX OPraHOB, KakK cepaue n n1erkme.

MaTonormnyecknit 1OPA03 M NaTonornyeckmnin kndos
HopmanbHoe Matonornyeckoe

MaTonornyecknin 10pA03 — 3TO COCTOSHME, cocTosHMe cocTosHMe
XapaKkTepu3sytoLleecs YpeaMepHbIM N3rMbom
NMO3BOHOYHMKA BNepes B MOACHNYHOM MW LLIENHOM
otzene. MNpu 3TOM NOACHULA BbITNSANT OYEHD
BAABJIEHHOM, HabrOAAOTCA HapyLleHMsa ocaHkuy, 60un B
CMWHe, @ B HEKOTOPbIX CyYasnx U 3aTpyaHEHMA B
ABvKeHUW. [NaTonornyecknin kndpos — 310 aHOpMasbHoe
NCKPUBJEHWE MO3BOHOYHMKA C BbIMYKAOCTbHO,
obpallleHHOW Ha3aj, B rpy4HOM OTAeNe NMO3BOHOYHMKA.
TO ABAAETCA HE TONbKO 3CTETUYECKOW MPOBAEMON, HO U
HeraTMBHO BAUSIET Ha PaboTy AbixaTeNlbHOW,
NULLEBAPUTENBHOMN N HEPBHOM cMCTeM. [TaTonornyeckmni
KMPO3 yalle BCcero BO3HMKaET B 061acT N1ONaTOK U
N3BeCTeH Kak "ropbaTtocTb".
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Aptput

ApTpuT — 3TO BOCNanutenbHoe 3aboneBaHme, NpoTekaroLlee B cycrtaBax. [1pn 3tom Habatogarotcs 60Ab,
OTEUHOCTb, MOBBILLEHME TEMMEPATYPbIl, OrPaHUYEHMNE NOABUXKHOCTY, a UHOTAA W NMOKPaCHEeHWe B CyCTaBax.
ApPTPUT MOXET BO3HMKAaTb B OAHOM WV OAHOBPEMEHHO B HECKO/IbKMX CyCTaBax.
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Ocreonopos

OcTeonopo3 — 3aboneBaHue, xapakTepusytoLeecs CHUXEHNEM MAOTHOCTU 1
MPOYHOCTN KOCTHOW TKaHW. B 3TO Bpems KOCTU CTaHOBATCA XPYMNKMMU U Nerko
nomatotca. MNMpuunHon 3aboseBaHmA MOryT CTaTb CTapeHWe, FTOPMOHaJ/IbHble
n3mMeHeHus, 4edumnT KanbLma 1 BUTaMmHa D, HU3Kas NnogBUXKHOCTb U
AAVTeNbHOE ynoTpebieHe HEKOTOPbIX IEKAPCTBEHHbIX NMPenapaTos.

Y noxwunbix ntogen 3to 3aboneBaHune BcTpeyaetcs yawe. OHO pa3BMBaeTcs
6eccMMNTOMHO 1 06bIYHO BbIABASETCA TOILKO NMPU NepenomMax KocTeu.

Ans npepoTBpalleHns 3aboseBaHM ckeneTa BaXkKHbl NPaBUIbHOE NUTaHe,
perynsipHas ¢usmyeckas akTMBHOCTb W 340POBbI 06pa3 XM3HW.
YnotpebneHune npoayktos, 6oratbix Kanbumem 1 ButammHom D, npebbiBaHne
Ha CONHLE M 3aHATUA CMOPTOM YKPenAatoT KocTu. Mpodunaktnyeckme
MeAnLMHCKne obcnesoBaHMA MOMOratoT BbIABAATb 3a601€BaHNA Ha PaHHWX
cTagusx.

ﬂpumeuwre nosiydyeHHbleé 3HaHusA

Onpe,qenvlTe NpaBubHOE NMOJOXKEHUE TeJla 3a CTOJIOM.

S B

O6cyaure:

» Ecnn npuBbIiuka HenpaBWIbHO cuaeTb 6yaeT NPoAo/HKUTENIBHOMN, TO KaKue OCHOBHbIE
natonormyeckme U3MeHeHUA MOryT BO3HMKHYTb B NO3BOHOUHMKE?

NMpoBepbTe NosyueHHble 3SHAHUA

1. CKkoNbKO B HOpMeE M3rnboB B MO3BOHOUYHMKE YeNoBeKa CpeHEero Bo3pacta U B KaKOM HamnpaBaeHUun
OHW OPUEHTMPOBAHbI?

2. YcTaHOBUTE COOTBETCTBME:

l. MaTonornyecknin kndos a. BocnaneHwve, 601b 1 0TeUHOCTb B CycTaBe

[l. ApTput
1. Ckonnos
V. Octeonopos

b. BokoBoe nckprBAEHVE NO3BOHOYHNMKA
c. OcnabneHune 1 XpynkoCTb KOCTHOW TKaHu
d. AHOManbHOE UCKPUBAEHWE NO3BOHOYHWKA Ha3az B rpygHOM oTaene



Hayka, TeXHO0rna, XX13Hb

MonHbIV CycTaBHOW NpoTe3

CoBpeMeHHas MeaunLMHa NO3BOASET 3aMEHATL yTpaTUBLLNE /'—P“
bYHKLMOHaNBHOCTb CyCTaBbl, HanNpuMep, 13-3a apTpuTa Uan TpaBMm, W
cneumanbHO pa3paboTaHHbIMU UCKYCCTBEHHBIMW NpoTe3amu. [osiHble

npoTe3bl CyCTaBOB, UCMO/Ib3yeMble ANS 3TOM LieNn, Yalle BCero

NPUMEHAIOTCA ANA Ta306eAPEHHbIX, KONEHHbIX U NMJeYEBbIX CYCTaBOB.

DTV NpOTE3bl, N3rOTOBJ/IEHHbIE U3 TAaKUX MaTEPMANOB, KaK TUTaH,

KobanbT, XpOM, Hep>KaBetoLLas CTaib MU KepaMumKa, 06a1asaroT Kak

NMPOYHOCTbLIO, TaK U TMNOANNEPreHHbIMU Y HETOKCUYHBIMU CBOMCTBaMU

MO OTHOLLEHWIO K OpraHun3my. [NockoibKy NONHbIe NPOTe3bl CYyCTaBOB

MMEIOT aHaTOMUYECKN NPaBUAbHYI0 GOPMY, NaLMeHTbI, KOTOPbIM OHU
MMMNI@HTUPOBAaHbI, MOTYT B 3HaYMNTENbHOW CTEMNEHN BOCCTAaHOBUTb

CBOHO NMPEXHIOK NOABUXKHOCTb. Tazo6eApeHHbI NpoTes

[MocnepoBaTeNnbHOCTL 3TANOB onepayunn no NpoTesmpoBaHnio Ta306EApEHHOFO CyCTaBa

MNpoTe3npoBaHne — 3TO He NPOCTO MeXaHMYeCcKoe BMeLlaTesIbCTBO, HO U
YCMeLHbIA CUHTE3 TEXHONOTUI U MeANLMHBI. [poTe3bl, NCNoAb3yeMble BO
BpPeMA onepauun, TOYHO N3MEePAHOTCA C MOMOLLbHO KOMMbHOTEPHOTO
MoZennpoBaHus. VIHoraa NpUMeHAIOTCA NHAVMBUAYabHbIE MPOTEe3bl,
M3rotoB/ieHHble Ha 3D-NpuHTEpPe B COOTBETCTBMM C aHaTOMMEN NaumeHTa.
Mocne onepauunn B NpoLecce peabuanTtaLum Ba>kHy posb B
BOCCTaHOBJ/IEHWUW MbILLEYHOW CUJIbI UTPatoT PpOBOTU3NPOBaHHbIE
BCMOMOraTe/ibHble YCTPOUCTBa U d13noTepaneBTMYECKME NPOrPaMMBbl.
MNosHoe npoTe3npoBaHmne AaeT BO3MOXHOCTb BHOBb CBOHOAHO ABUraThCA
NFOAAM, YbA MOBCEJHEBHAsA akTMBHOCTb bBbla OrpaHMyeHa 13-3a TAXKENbIX
MOBPEeXAEHN CyCTaBOB.
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SaK/siloueHme

KocTtHasa v mbilleuHana cMCTeMbl YeioBeKa

MbiweyHana TKaHb

aborta
1/3 vactb 2/3 yactn — [lonepeuHo-nosocaTas ckenetHas P
t 1 Npoun3BoObHas
KOCTHbIE K/IeTKU MEXK/IETOYHOoe > [nagkas pabota
BELLECTBO
HenpowusBoJbHas
CepaeuHas

Buabl xocTeM

6espeHHas KOCTb, Nae4YeBas KOCTb, y4eBas KOCTb, IOKTEBas KOCTb, Manas 6epLioBas KOCTb,
6osbLias 6epuoBas KOCTb

y6‘-|aTbIe ]7[ KOCTU 3anAacTbA, KOCTU NpeanItoCHbI j

=a KopoTtkne

pr6anb|ej—[¢vanaHrV| nabLeB, KOCTU MJIHOCHbI j

pe6pa, nonatka, rpyAvHa, KOCTU YepernHon Kopobku, Ta3oBas KOCTbj

" CmewaHHbIE [I‘IOBBOHKI/I, /IMLLeBOW OTAen yepena j

CoeamHeHMA KOCTEN

HenoaeuxHoe coesMHeHNe KOCTel YepenHomn KOpobKn Apyr ¢ Apyrom )
MonynoasunxHoe COeAVHeHe NOACHUYHBIX MO3BOHKOB APYT C APYroM )
MoaswkHoe coesnHeHne beApeHHON 1 Ta30BOWN KOCTEN, NOMATKU U MAeYEBON KOCTW, HUXKHEUYENHOCTHOW W BUCOUYHOW KOCTEN )

Ckenert yenoBeka

Ckener KOHeUHOCTEN

|: Moz3roBsoli otaen [M03BOHOYHMK BepxHue KoHeUYHoCTH Hw>xHMe KoHeUHoCTn
JlnueBown otgen [pyavHa Mosc koHeuHocTen Mosic KoHeUHoCTeN

Pe6pa CB0o60OAHasA KOHEUYHOCTb CBoboaHas KOHEUHOCTb




O6o06wwarowme 3agaHMNA

1. BbinonHurte 3aaHuNA, OCHOBbIBaACb Ha npeacrtaB/JieHHOM pUCYHKe.

a) HazoBwuTe koctn, o603HauveHHble 6ykBamu A, B, C n D.

b) Onpepenvite BUA CTPOEHMA STUX KOCTEN.

¢) K Kakum oTaenam ckeneta OTHOCATCA 3TN KOCTU
COOTBETCTBEHHO?

d) Kakoe coeanHeHune kocTen obpasyroT mexay cobom
KOCTW, yKa3aHHble bykBamun C n D?

2. MoXXHO /11 cKa3aTb, UTO B OpraHu3sMe YesioBeKa BCe MblLLLLbl COeANHAIOTCA C
NoMoLLbIo cyxoXkmnann? O6ocHyuTe cBOW OTBET.

3. YcTaHOBUTE COOTBETCTBUE.

a) OTHoCKTCA K cKeneTy Ty/NI0BULLLA

b) ABnsieTcs NNOCKOM KOCTbHO

¢) OTHOCKTCA K CKeNeTy rpyAHOM KAEeTKM
d) Comep>XunT KpacHbI KOCTHbIA MO3T

e) ABndeTca cMellaHHOW KOCTbIO

Pebpo MOACHWYHBIN NO3BOHOK

4. B ckenete uesioBeka NoJsiynoABMKHOE COeAUHEHUe ApYr C Apyrom obpasyior:
A) HMKHEYEeNCTHasA U BUCOYHbIE KOCTH
B) Tena nosACHMYHbIX MO3BOHKOB
C) KOCTM YepenHon Kopobkm
D) nneueBas KOCTb M noNaTkKa

5. Kakue npoctble npaBuaa go/HkHbI c06110AaTbCA B NOBCEAHEBHOM YXXU3HU, YTO6LI
npeAoTBpaTUTb CKOIMO3, NaTOJIOrMYeCcKU JIOPA03 U NaToIornyeckni kngos?




6. Ucnonb3ysa nnpopmauuro, npeacTaBAeHHYIO Ha CXeMe, onpeaennTe Ha3BaHUsA KOCTEW.

A. Kntoumua
B. Manas 6epuoBas KOCTb

C. Ta3oBas KOCTb
D. lMneuesan KoCTb OTHOCUTCA K ckenety

BEPXHNX KOHEY HoCTel

Hem da
OTHOCUTCA K cBOBOAHOW OTHocuTCA K nosicy
YacTu KOHEYHOCTY KOHEYHOCTM
Hem da Hem oa

[ ) | J | J )

7. Kak n3mMeHsAeTCcs COOTHOLIEeHMEe OPraHnUYeCckKnX U HEOPraHMUYEeCKUX BeLLeCTB B COCTaBe KOCTEN
no mepe B3poc/sieHus YyenoBeka? O60CcHyWTe CBOE MHeHMe.

8. BbibepuTe HeBepHble YTBEPXXAEHUA O TKaHU, N306pa)KEHHOWN Ha pUCYHKe.
|. BCTpeyaeTca B cOCTaBE MHOMMX BHYTPEHHWUX OpraHoB
. @& KneTkm cnocobHbI K COKpAaLLEHMIO 1 paccnabaeHuto
1. ABNSIETCA Pa3HOBUAHOCTBIO COEAMHUTEILHON TKaHM
IV. eé paboTa ABNAETCA HEMPOW3BONLHOW
V. eé KNneTkM B OCHOBHOM MHOTOsiZiepHble

VI. aBnsetcs I'IOI'IGpE‘-IHO-I'IOJ'IOCE:]TOVI CKENETHOW MbILLEYHOM TKaHbH




HepBHaA N 3HAOKPVHHAaSA
CUCTEMbI o
f_;,:b} -,3.-

OpraHunsm YesnoBeka — C/NOXHO YCTPOEHHbIN MexaHu3M. Ero .
KNETKW, TKaHW 1 OpraHbl AOMKHbI paboTaTb COrNacoBaHHO U

& %
rapMOHMYHO. ITO ycnoBue obecneumBaetcs baarogaps
AEeATENBbHOCTUN BYX CUCTEM — 3HAOKPUHHOM N HEPBHOW.
B3avmogencTBme 3TMX CUCTEM NO3BOSET OCYLLLECTBAATb Takme

Ba>XHbl€ nMpouecchbl, Kak rOMeOCTa3s (no,u,p,ep>|<aHV|e
cTabunbHOCTM BHyTpeHHEI‘/JI cpeabl opraHM3ma), ajanTtaumna, POCT U Pa3sMHOXEHNE KJIETOK.

HepBHas cuctema ynpaBaseT paboTon OpraHOB 1 TKaHeW C MOMOLLbHO HEPBHbIX
MMMNYNbCOB. DHAOKPUHHAA CUCTEMa — COBOKYMHOCTb XeJie3, KOTOpble BbIAENAT FTOPMOHbI
B KPOBb. [OPMOHbI — BMONOrMYeCcK akTUBHbIE BELLECTBA, KOTOPbIE MOTYT CBSA3bIBATHCA C
KN1€TKaMu pa3INyHbIX OPraHoOB, U3MEHATb X AEeATENbHOCTb U YCKOPATb MW 3aMeaNATb
HBruoxmmMmueckme NpoLLeccsl B OpraHn3me.

® Koraa yenoBek ect, HepBHas cuctema ® 1 Kax HepBHasa cMCTeMa MOXET YNpaBAsAThb

NOCbINAeT CUTHabl MULLEBAPUTENBHOM BblPabOTKON rOPMOHOB?

cucTemMe, akTBMpYs paboTy COHHbIX 2. Kak ropMOHbI MOTYT BANATL Ha paboTy
Xenes, Xenyaka v KALWeYHUKa. HEepPBHOW cMUCTEMbI?

SHAOKPUHHaA cCTeMa Bblaensaet 3. Kak Bbl ;ymaeTe, 4to 6bl MPOUCXOANO C
FOPMOH VHCY/IH, KOTOPbIN peryavnpyet OpraH1M3mMoM, ecnun 6bl OAHa U3 3TUX
YPOBEHb Caxapa B KpOBU NOCNE efbl. cucTem nepectana npaBuabHO paboTatb?

N3 pasgena Bbl y3HaeTe

* Pa3gpaxknMocTb, TO eCTb CMOCOHHOCTb pearnpoBaTh Ha BANAHWE BHELLHEW Cpesbl, ABASETCS
CBOMCTBOM BCEX XXMBbIX OPraHM3MoB

* Pednekc — 310 OTBETHasA peakuma opraHM3Ma Ha pa3gpaxkeHune, ocyLLecTBisemMas Yepes
HEePBHYHO CUCTEMY

* HepBHas TkaHb COCTOUT N3 HEMPOHOB N OKPY>KAOLLMX UX KNETOK HENPOrInK

* HeMpoHbl No QyHKUMAM AeNATCA Ha YyBCTBUTENbHbIE, ABUraTeNbHble N BCTABOYHbIE

* HepBbl ObIBatOT TPEX TUNOB: YyBCTBUTE/IbHbIE, ABUrATENbHbIE U CMELLAHHbIE

* [yTb, NO KOTOPOMY NMPOXOAUT HEPBHbIV MMMNYALC OT MeCTa BO3HMKHOBEHMA A0 pabouero
opraHa, Ha3biBaetca pedaeKTOPHOW Ayron

» HepBHasa cnctema yenoBeka No PacnoNOXEHNIO NOAPA3AENAETCA Ha LeHTPaabHbIN U
nepudepnyecknii oTaenbl

* XXenesbl BHyTpeHHeW cekpeLuunn BblAenatoT bMoaornyeckn akTMBHble BELeCTBa — rOPMOHbI

» HepBHasa 1 rymopanbHasa perynsumm obecneunBaroT COrnacoBaHHy paboTy opraHoB
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2.1 HepBHasa cncrtema >XVUBOTHbIX

WP Pa3ApaxMmocTb,

. LN pediekc, TUMbI
3meHeHMA BO BHELLHEWN Cpejie BAVAKOT Ha XKMBble OpraHn3mbl, e -
HEepPBHOW CUCTEMBI

XuBble opraHn3mbl 1 OKpy>KatoLLias cpesa TeCHO B3aMMOCBS3aHbI.

BbI3blBad y HMUX COOTBETCTBYHOLLNE peakunn.

« Kak Bbl gymaeTte, kakum 06pa3om >KMBble OpraHU3Mbl pearMpyror Ha
pasapa)kutenun, Bo3AeUCTBYIOLME Ha HUX?
« Kakasa cucrema opraHoB peryimpyet 3TOT NPoLecc y XXMBbIX OPraHu3MoB?

Pa3apaXMMoCTb — 3TO CMOCOBHOCTb OPraHN3MOB KakMM-1nM60
AMEGA 06bIKHOBEHHASI € 3a8UCUMOCMU Om obpa3om pearvpoBaTb Ha BO3AENCTBUE OKPY>KatOLLEN Cpeabl.
Xapakmepa pasopaxumens 06uxemcs 1u6o k OTO CBOMCTBO XapaKTePHO A/ BCEX XMBbIX CyLLLECTB.
Hemy, Jubo 8 npomueonoJ/IoKHOM HanpasJseHuu. o
Hanpumep, HecMOTps Ha MPOCTOe CTPOeHWe, NPoCTenLLne
CNOCOBHbI pearnpoBaTb Ha XMMUYECKME BO3LENCTBUS,
TeMnepaTtypy, CBET, NULLY W APYrine BHELLHWE pa3apaxkuTein.

UYTO6bI BOCMPUHUMATbL N aHaM3NPOBaTb pasgpaxkmutenu
oKpy>KatoLen cpesbl, POpMMPOBaTb OTBETHYHO PeakL Mo U1

e L) T O OCyLLeCTBAATb COOTBETCTBYHOLLLEE NOBEAEHME, XXUBOTHbLIM

pecHu4Ykamu u omsu4aemcs 8blCOkou

Uy8CMBUMEIbHOCMbH K pa3dpaxumessim. HeO6XOAV|Ma cneunasibHaa CMCTeMa ynpasieHnda — HepBHaA
== Bakrepun cucTema. JTa cucTema npeactaBaseT cCOBOM CNOXKHYHO CeTb,

% \ obecneumrBatoLLyrO ObICTPYHO CBA3b MEXAY Pa3IMUYHbIMU
YyacTaAMKM opraHuamMa. Y 60nbLIMHCTBA XUBOTHBIX MMEEeTCs
HepBHas cucTema.

HepBHas cnctema 6ecno3BOHOYHBIX XXMBOTHbIX
Y KMLIEYHOMONOCTHbIX HEPBHbIE KETKM (HEMPOHBI) pa3bpocaHbl Mo Bcemy Teny, obpasys ceTb.
KneTkun coegnHArOTCA ApYr C APYrOM OTPOCTKaMu U GOPMUPYHOT ceTuaTyro HEPBHYH cuctemy. Ecan

Tunbl HEepPBHbIX CUCTEM 6ecrno3BOHOUHbIX

1. PaccmoTpute M306pakeHms.

2. Onnwute CTpOEeHME HEPBHbIX CUCTEM XXNBOTHbIX, I/I306pa)KeHHbIX Ha pUCyHKax.
" |

[eatenbHOCTb

O6cyauTe:

1. Kak Bbl AymaeTe, Ha UTO MOXOXXU HEPBHbIE CUCTEMBbI
3TUX XXMBOTHbIX?

_'i_"'- 2. C yem cBA3aHbl pa3/INuMA B CTPOEHUUN NX HEPBHbIX
R cucrem?




HepBHaﬂ N 3HAOKPUHHaA CUCTEMbI

WTNOV MPUKOCHYTLCA K NFOBOM YaCTVi TeNa rnapbl, To  HaAMOTOUHbIA HepBHbid ysen

CcurHan 6bICTPO PaAcNPOCTPAHAETCA MO BCEN HEPBHOM ,"\“““"ll“llllllll.lll..

o1 B
CeTW. ITOT CUTHaN JOCTUTaeT MbllLEYHbIX KﬂveTOK n pg,:-. 111‘!II!!EEl!!’l’ll‘l.‘.l.‘...
BbI3blBaeT COKpaLLeHWe Tena ruapbl No BCeu ero ) )

|_|O,£l,rJ'IOT0LIHbIM HEepPBHbIN y3en EpIOLIJHaH HepBHAaA LLeno4vka
NOBEpPXHOCTW. Takas peakuma opraHn3mMa Ha
pa3fpaxkeHue ABNAeTCs OTBETHOW peakumen. OTBeTHaA peakLma opraHM3mMa HepeHbiii ysen
Ha pa3gpakeHue, OCyLLeCcTBAsSIEMas HEPBHOW CUCTEMOM, Ha3blBaeTCA Heperoe B{:&OKHO
pednekcom (o1 nar. reflexus — "oTpaxkéHHbIn"). Ana naockmx Yepsen

XapakTepHa CTBOJIOBas HepBHaA cMCTeMa, KOTopas COCTOUT U3 [iBYX HEPBHbIX
Y3/10B, PaCno/IOKEeHHbIX B MepeAHeln 4acTu Tena, v MPOA0/bHbBIX HEPBHbIX
CTBOJIOB, CO€ZMHEHHbIX NMOMepeYHbIMN NepeMblUYKaMu.

Bonee cnoxkHas ysnoBaa HepBHas cUCTEMa VIMEETCA Y KO/IbYaTbIX YepBen,
MOJIIFOCKOB W YNEHUCTOHOTUX. Y KOAbYaTbIX YepBen HepBHbIE y3/bl, COCTOALLME
13 CKOMJEHWUM HEMPOHOB, 06Pa3ytoT KPYMHbIM HAAMIOTOUHBIV HEPBHBIN y3en,
PacrnonoXeHHbIN B NepeaHer Yactn Tena. OH coeAMHAETCA C MOAMOTOUHbIM
HEepPBHbIM Y3/10M C MOMOLLbHO OKOJIOTIOTOYHOTO HEPBHOTO KoAbua. OT
MOAMNOTOYHOIO HEPBHOTO Y3/1a OTXOAMT OPIoLHaA HePBHaA Lienouyka.

JTa uenoyka NpoxXoAuT BAOJb BCEro Tena 1 COCTOUT M3 Y3108,
PaCMONOXEHHbIX B KaXKAOM CErMeHTE N COeJMHEHHbIX MeXAy coboi. OT aTnx
Y3/710B pacxoamnTcs 60/bLLOE YMCIO HEPBHbIX BOJIOKOH, KOTOPbIE NAYT KO BCEM
4acTAM Tena YepBA — K MbILILLAM U BHYTPEHHWUM OpraHam.

HepBHaFl cncrtemMa NOo3BOHOYHbLIX XKMBOTHbIX

Y NO3BOHOYHbIX HEPBHAs CUCTEMA, B OT/IMUME OT TaKOBOM Y MHOTUX UNEHUCTOHOIMX W KO/IbYaTbIX
yepBeW, PacnosioKeHa He Ha BPHOLLIHOM CTOPOHE Tesa, a Ha CMMHHOM, U Ha3blBaeTCA TpybuaTom
HepBHOW cncTeMOMA. LieHTpanbHas HepBHas CMCTEMA COCTOUT U3 TOJIOBHOMO MO3ra, PacroNOXEeHHOrO
BHYTPW YepernHom KOpobKu, 1 CMMHHOTO MO3ra, HAaXOAALLErocs BHYTPU MO3BOHOUYHOrO CcToN6a.

1. TonoHoM Mo3r 2. CnuHHOM Mo3r 3. HepBbl

MepegHuii Mo3r ‘ CpeaHuin Mo3r . MpOMeXyYTOUHbIN MO3T ‘ Mpoaonrosatbli MO3r Mo3zxeyok
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MHOroUnCNEHHbIE HEPBBI, OTXOAALLME OT TOJIOBHOTO U CMIMHHOTO MO3ra,
06pasyroT neprpepryeckyto HEPBHYHO CUCTEMY. DTa CUCTEMA CBA3bIBAET
LeHTPasIbHYt0 HEPBHYHO CUCTEMY CO BCEMM OPraHamu 1 YacTaMu Tena.

[ONOBHOW MO3I COCTOUT U3 NepeAHero, MPOMEeXYTOUYHOTO, CPeAHEero u
NpPOAO/IroBaTOro MO3ra, a Takxxe Mo3xeuka. Y pbl6 0CO6eHHO XOPOLLO pa3BUT
MO3>EYOK, OTBEYatoLL I 32 PaBHOBECKE Y KOOPANHALMIO ABUXKEHWNN. Y
3eMHOBOZAHbBIX MO CPaBHEHWIO C pbibamu Nyylle pa3BUT NepeAHUI MO3T, Toraa
Kak MO3>Ke4ok pa3BuT cnabee. Y npecmbiKaroLLMXCs AasbHeNLLee pa3BuTme
MONyyYaroT Kak nepeaHnii Mo3r, Tak 1 MO3XeYOK; UMEHHO Y HUX BNepBble
bopmMmpyeTca 3a4aTok Kopbl 60bLLINX NOAYLIAPWUA. Y NTUL, NepesHUA MO3T U
MO3>KeYOK, YNPaBAAIOLLUIA CIOXHBIMWU Y TOUHBIMUN ABUXKEHVNAMM, JOCTUTAIOT
BbICOKOrO YPOBHA Pa3BUTUA. Y MAEKOMUTAROLLMX MOBEPXHOCTb 6OAbLLMX
nosyLWapuin NOKPbITa CKAALYaTON KOPOMW.

B LesoM ronoBHOM MO3r ynpaBaseT AesTeNbHOCTbIO OPraHn3Ma u peryanpyert
CNOXHble GOpMbl NoBeseHMA. HepBHas cuctemMa NO3BOHOYHbIX B CPaBHEHMUM C
6eCcno3BOHOYHbIMW HoNee LieHTpaan3oBaHa 1 ropasso ClOXKHee.

anMEHMTe noJjiyueHHble 3HaHMA

Ha pucyHKe nokasaHa HepBHas 1. Kak BbI iymaeTe, K KakoMy Ty HEPBHOW CUCTEMbI OHa OTHOCUTCA?

CcncrtemMa HaCekomMoro.

O6cyaure:

2. B 4éM 3HauyeHwve Toro, YTo HepBHbIE Y3/1bl PaCMNOJIOXKEHbI B
OTAENbHbIX FPYAHbIX CerMeHTax?

3. Kakyto >X1M3HEeHHYH GYHKLIMIO MOXET 3aTPYyAHUTbL NOBpPEXAEeHNe
HaArNOTOYHOrO HEPBHOrO y3/1a Hacekomoro? OB6ocHylTe CBOE
MHeHwWe.

+ Y Kakux 6ecrno3BOHOUHbIX YXMBOTHbIX TUN HEPBHOW cUCTeMbl UMeeT 6on1ee NnpocToe cTpoeHne?

Mouemy?

« 3aBMCUT /1N pa3BUTHE OPraHOB UYBCTB OT Pa3BUTUA HepBHOM cucTembl? O60CHYyWTe CBOE MHeHMe.

NMpoBepbTe nonyu

1. YT0 Takoe pazgpaxmmoctb? [lainTe OTBET, NpUBEAS NpUMep.

2. [MoyeMy y UNEeHUCTOHOTUX HEPBHasA cucTeMa bonee CNoXKHas, Yem Yy

K/LLEYHOMOMAOCTHbIX?

3. Kakne yact HepBHOWM cuctembl 6enon naaHapun obo3HaveHbl Ha
pucyHke byksamun A, B n C?

4. Yem ceTuaTtas HEPBHasa CUCTEéMa OT/INYAETCA OT y3ﬂOBOI7I?

€HHbIe 3HaHUA

Kak 3T0 MOXeT 6bITb CBA3aHO C MX 0OPa3OM XUN3HWN?
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2.2 HepBHble kieTkn n pediekTopHasa ayra

HEeMPOH, HeMPOTWA, aKCOH,
RELEEN fleHapyT, cepoe BelllecTBO, benoe

Cny4aiHO NPUKOCHYBLUMUCb K ropsayemy
cnosa
BELLEeCTBO, pedekTopHas ayra

l-Ial\/lIHI/IKy, yenoBek MrHOBeEHHO

OTAEPrMBaeT PyKy 1 YyBCTBYET H60/b.
» Yto NnpoucxoauT B opraHusme yenoBeka B 3TOT MOMEHT?

» Kakne cTpyktypbl "nouyBcrBoBann” 3ty 60/b, a Kakue "MpPUHANMU pelueHne" oTAEPHYTb PyKy?
« Kak, no-Bawemy, B UeM NnpuumMHa TaKkoi 6bICTPON OTBETHOW peakuumn?

CTpoeHue HelipoHa

0

- %)

% MpuHAANEXHOCTU: MYKPOCKOM, MYKPOTpenapaTsl HeipOHOB.

| Xopa pab6ortbi:

=

2 1. PaccmoTpuTe Mpenapartbl oA MUKPOCKOMOM.

S5 2. Cpenaiite cxemaTuyeckue pUCyHKM HabtofaemblX KNETOK HEPBHOM TKaHMU.
O6cyaure:

1. Yem oT/1IM4alOTCA NO CTPOEHMIO K/IETKM HEPBHOM TKaHW ApYyr OT Apyra?
2. Kak Bbl gymaeTe, cBA3aHO /11 CTPOEHNE HEUPOHOB C BbIMOJJIHAEMbIMU UMU PYHKLMAMNU?
O60cHyUTe cBOE MHEHUe.

H €pBHAaA TKaHb o MuenuHosasa 060s04Ka (caoli, cocmoawul u3 Aunueos u
OpraHbl HEPBHOW CUCTEMbI COCTOAT U3 HEPBHOM Gesikos, U30/1Upyem aKCOH HelpoHa, yeenuyueas

TKaHW. HepBHas TKaHb COCTOUT U3 HelipOHO8 U SRS L e e
OKPY>KatoLLMX UX KJemok Helpoeauu. PyHKLmA Cneren

HeMpOHOB 3aKJitoYaeTcs B Npmnéme, obpaboTke U Heiiporanm

nepegaye HepBHbIX UMMNY/IbCOB. HEMPOH cOCTOUT 13
mena, 0eHOpUMO8 N akcoHa. B Tene HelpoHa
HaxoAATCA AAPO 1 opraHenbl. leHapuTbl — 3TO,
Kak npaBuio, KOPOTKNE, MHOTOUMNCIEHHbIE U
BETBALLMECA OTPOCTKW, KOTOPbIE MPUHMMaOT
CUrHaNbl OT PEeLEnTOPOB MW APYTUX HEVPOHOB.
AKCOH — B OCHOBHOM AJVHHbIA OAMHOYHbIN
OTPOCTOK, NepeaaoLwmnin MMMyAbCbl OT Tesa
HelpoHa K Apyrnm kaetkam. OH NOKpPbIT
MuesuHogol 060104kol — 6enbiM XXNPonof0bHbIM
BELL,ECTBOM.
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Y

s Y HepBHbIM Mnysbe ‘-::'_;. \.:-L

CkonneHus Ten Hel\/IIpOHOB N X KOPOTKNX OTPOCTKOB B rOJIOBHOM

_:_‘j‘f}*"‘-“:’“ 3 y MLAT M CMMHHOM MO3re 0bpa3yroT cepoe sewyecmeso, a UX AJVHHbIE
”’7{, = oTpocTkm GopmMumpytoT bestoe sewecmao. Knetkm Herporimm
obecneunBatoT NUTaHMeE, 3aLUMTY 1 ONOPY HEMPOHOB. WX

KOMM4ecTBO NpuMepHo B 10 pa3 6oAbLue, YeM KONNYECTBO
Hanpasnenve HEMPOHOB, N B OT/IMYME OT HEMPOHOB OHWN CMOCOHOHBI K
HepBHOro AeneHnto. HepoHb! BbIAeNAT 0cobble Goaornyecku
umnynbea aKTMBHbIE BELLECTBA, KOTOPbIE MOZA AENCTBUEM pasjpaxutenen
BbI3bIBaOT BO3OY>XKAEHME APYrX HEMPOHOB. B MecTax KOHTaKTa
Xumnueckoe N 8 e HEeMPOHOB APYr C APYrOM W1 C APYTUMW KAeTKamu GopmupyroTcs
BelecTso " Nenppur = OCOOblE COEAMHUTENBbHBIE YUYaCTKM — cUHANcel. OHN C MOMOLLbHO

XUMUWYECKMX BeLLEeCTB 0becrneumBaroT nepegady MMnyabca ot
OZLHOTO HEMpPOHa K APYromMy UCKAHOUYUTENBHO B OAHOM
HanpaBaeHU.

B mectax coeanHeHuA HeP’IpOHOB o6pa3y}0Tc;1 C/Hancbl

Buabl HerpoHoB

YyBCTBITEbHbII B 3aBMCMMOCTM OT PYHKLMIN HEVMPOHDI

= Teno

©Q eiipon @ neiipona T/ Hewipona MOAPA3AENAOTCA Ha YYBCTBUTE/bHbIE,
s
Y ¢ ABUraTesibHble Y BCTaBOUHblE. YyBCTBUTE/IbHbIE
TN "'»h\'\anpas”eHMemmnynbca , s -
A accon T @ Berasoumii weiipors | HEVIPOHbI MEPEAAIOT NMMYNEChI OT PELENTOPOB B
Aerppusi N CMWHHOW 1 TONOBHON MO3r. CKOMIEHUS VX TeN U
A | .
) " ] Teno Hefipona | n1e@HAPUTOB HAXOAATCA B HEPBHbIX y3/1aX,
—d i f [ ~
N> Tb, T PACMOJIOXKEHHbIX BHE LIEHTPaNIbHOW HEPBHOM
q AKco ) A = o
iy ey _ S cucTeMbl. [iBUraTenbHble HelipOHbI MPOBOAAT
™ O : " HEPBHbIE UMMY/IbCbl K MbILLLLAM U BHYTPEHHUM
eHAPUTbI

opraHam. VIx Tena v AeHAPWTLI PacrnooXeHbl B
LleHTpaNbHOW HEPBHOW CUCTEME.

Y10 Npomn3onaET, ecan y ABUraTeIbHOrO HeMpoHa byaeT noBpexaeHa
MnennHoBas obonouka?

BcTaBOUHbIE HEVMPOHbBI 06ecneYnBatoT CBA3b MeXAY
YyBCTBUTE/IbHBIMW W ABUTaTe/IbHbIMU HEMPOHAMM U MONHOCTbHO
HaXOAATCS B TONIOBHOM M CMTIMHHOM MO3re.

OTpOCTKN HEMPOHOB B FOJIOBHOM M CMMHHOM MO3re 0bpasyroT
HepBHble BOJIOKHA, KOTOpble COBMPArOTCA B NMyUKn 1 GOpMUPYHOT
HepBbl. HepBbl MoApa3aeneHbl Ha YyscmaumesibHble, 08u2amesibHble 1
CMewaHHble. HepBbl, COCTOALLME U3 ANMHHBIX OTPOCTKOB
UYBCTBUTENbHbIX HEVMPOHOB N NMPOBOAALLME UMMY/bCbl OT OPraHOB K
LEeHTPaNbHON HEPBHOW CUCTEME, Ha3bIBAkOTCA UYBCTBUTENbHBIMU.
HepBbl, 06pa3oBaHHbIe ANMHHBIMY OTPOCTKAMW ABUraTe/bHbIX
HEMPOHOB 1 NepeatoLLme UMMYAbCbl OT LLEeHTPaIbHOW HEPBHOM
CUCTeMbI K OpraHaMm, Ha3blBakOTCA ABUraTeNbHbIMW.

Heps

[y4ok HepBHbIX
BOJIOKOH

HepBHble
BOJIOKHA

KpoBeHoCHbIe
cocyabl
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HepBbI, B COCTaB KOTOPbIX BXOAAT OTPOCTKN KaK YyBCTBUTEJIbHbIX,
TakK N ABUTraTeJibHbIX HEVIpOHOB, Ha3bIBarOTCA CMeWwaHHbIMU.

PednektopHas AefTesbHOCTb HEPBHOM CUCTEMBI

B ocHoBe paboTbl HEPBHOW CUCTEMbI IexKaT pedekckl. MyTb, No
KOTOPOMY MPOXOAUT HEPBHbINA MMMY/IbC OT MECTa ero
BO3HWKHOBEHWA J0 paboyero opraHa, Ha3sblBaeTcs peghiekmopHoU
dyeou. [lns BO3HWMKHOBEeHMA pedaekca B NepByto oyepesb
pa3apaxkmTenb AOKEH BO3AEMNCTBOBATb Ha COOTBETCTBYHOLLME
peuenTopbl. Kaxkapin peLentop BOCNPUYHUMAET OnpeaenéHHble
BUAbI Pa3ApakeHWs, HanpyUMep Teno, X0N04, 3ByK, CBET WM
nprKocHoBeHMe. [pu pa3gpaxkeHnn B peLenTtope BO3HMKAET
BO36y>kaeHme. Obpa3oBaBLUMECS HEPBHbIE MMMY/IbCbI MO
YyBCTBUTENBHOMY HEPBHOMY MyTW NEPEAAROTCA B LEHTPA/IbHYHO
HEPBHYHO CUCTEMY — B FOJIOBHOM U CMIMHHOW MO3I. B LeHTpanbHowm
HEPBHOW CUCTEME 3TV UMMYNbCbl aHANN3MPYHOTCS, MOCE Yero no
ABUraTeslbHOMY HEPBHOMY MyTW HaMpaBAstOTCA K pabouemy
opraHy.

PednektopHas syra MOXeT BbITb npocmol 1 cioxHouU. B npocToi
pednekToOpHOM Ayre y4acTBYHOT Kak MUHUMYM /iBa BUZAA HEMPOHa.

I1pm\ne|-| uTe NoNyyeHHble 3HaHuA

MNpoaHannsnpynte n3obpaxeHne pedaeKTOPHOM Ayri.
O6cyaure:

PeuenTopebi

YyBCTBUTE/IbHBIN

BcTaBouHbIN

[BvratensHboi

HenpoH

\ ;«) b 5
HanpasneHwue™. ! 3 epBHbIV
HepBHOTO L = NMMYbC

“Mnybca Meiwua

® Koz20a yenosek npukacaemcs k 20psqemy
npedmemy, peyenmopbl KOXU OWyWarom menJio,
U CU2HA/ No YyscmeumesibHbIM HelipoHam
nepedaémcs 8 cnuHHol Mo32. 3amem no
dsu2amesibHbIM HelipOHaM omeemHslIl UMNy/16C
Hanpasesisemcs K MelLUYaMm, 8 pe3ysiemame 4ez20
uesosek omoepausaem pyKy.

» Yro 0603HaueHo unppamu 1-6?

« Kakne HelipoHbl yuacTBYIOT B 06pa3oBaHUM ceporo BelecrBa?

» Kakue HelipoHbl yuacTBylOT B 06pasoBaHuu 6enoro Bewecrea?

« Kak Bbl Aymaete, K UeMy MOXXeT NPMBECTU NOBPEXAeHNe KaKon-
nnbo uactmn pednekropHom ayrmn?

1. Kakas cBfA3b CyLeCTBYeT MeXAY NPUBEAEHHBIMWU MOHATUAMMN?
a. A — HepBHas TKaHb; B — Herporauns; C — HeMpoH
b. A — yyBCTBMTENbHbIE HEPBLI; B — cMellaHHble HepBbl; C — ABUraTesibHble HEPBbI

2. YuéHble NpoBenn onbIT Ha NATyLIKe, YTOObI Y3HaTb, C KaKOW CKOPOCTbHO HEMPOH NepesaéeTt
3INEeKTPUYECKUA MMNyAbC. [Ina 3Toro ncnonb3oBanun Gopmyny: CKOPOCTb = pacctoaHue / Bpems. OHu
N3MepUAnN AANHY HEMPOHA, 1 OHa coctaBmna 50 mm = 0,05 M. Bpema npoxoxaeHnsa nmnynbca no sTomy
y4acTky okasanocb 1,5 muanncekyHabl (Mc) = 0,0015 cekyHabl (). PaccumTante ckopocTb MMMy/bca B M/C.
OTBeT okpyrauTe.




Yactb |

2.3 HepBHasa cuctema venoseka. CIMHHOW MO3r

CNUHHOW MO3T C/TY>XKUT CBA3YHOLLMM 3BEHOM MeXAy
rOJIOBHbIM MO3rOM M BCeMU yacTamu Tena. OH (@8 LieHTpa/ibHaA HEPBHaA CMCTEMA,
BbIMOJIHAET MHOXECTBO XMU3HEHHO BaxHbIX GyHKUMIA: | BEEEEN nepridepryeckas HepBHas CUCTEMa,
noayyaet MHPOPMaLIMIO OT OPraHOB YyBCTB, Nt COMaTUecKan HepBHas CUCTeMa,
nepep,aéT KOMaH/ bl MblLULIaM, a Tak>Xe ABNAeTCA aBTOHOMHasa HepBHasa cucTema
LLeHTPOM MHOTUX 3aLUMUTHBIX PepNeKCOB.

« Ecnn yuecTb, UTo pacctosHMe AOCTaTOUHO 60/1blIOE, KaK CUTHaNbl OT BEPXHUX UAN
HMKHUX KOHEUHOCTel A0X0AAT A0 Mo3ra?

» Kak nospexaeHve CMMHHOro Mo3ra Mo>xeT NOBJIUATb Ha pa60'ry OpraHOB?

Mepudepunyeckas HepBHas cucTema

HepBHas cucteMa coCTouT U3 LeHTpanbHOro 1 nepudepunyeckoro otaenos. LieHTpanbHas HepBHas
cUcTeMa BKIHOYAET rOIOBHOM W CMHHON Mo3r. K nepudepnyeckori HEPBHOM CUCTEME OTHOCATCS
HepBbl, OTXOAALLME OT FOJIOBHOIO U CMMHHONO MO3ra, a TakXe HEPBHbIE Y3/1bl, PACNONIOXKEHHbIE BHE
LleHTpasibHOW HEPBHOW cuctemsbl. [Mepudepunyeckas HepBHas cMCTeMa B CBOO OYepesb
noApasaensercs Ha ABa OTAeNa: COMamuYeckyo N d8MOHOMHYH HEPBHYHO CUCTEMY.

MNAPACUMMATUYECKUE HEPBbI  MAPACUMIATUYECKWE Y3/1bl  CUMMATUYECKWNE Y3/1bl CMMNATUYECKWNE HEPBbI

|

Cy>kaeT 3payok o>

Crumynupyet
CNHOHOOTAE/IEHNe

Pacluvpsiet 3padok
1;___;’

™

YMeHbLuaeT
BblaeneHue
C/IFOHbI

3amepnset
cepauebuenne 4 Paccnabaset
6poHxXM
Cy>xaet r}r Yyauaet
6poHXM . \' cepaLebreHve
PYAHON | .
OTAEN 3aMeAnseT nuileBapeHve
Cramyanpyer Crumynupyet
nutesapenme e - BblaeNeHne
> FIOFICV Jit
HWYHbLIN | TNHOKO3bl NEYeHbI
Cramynmpyer iﬁ.. i OTAEN ¢ Ctumynupyet
BblAe/IeHe KeNun g};}ﬂ >— a BblZe/IeHe aZipeHanuHa
Cokpalyaer ¥ ! I
CTEHKM MoZeL:oro ™ Paccnabnset creHkun
ny3bips . = r,:' ' MOYeBOro My3blps
L 2 L { ﬁ} y
e N
Paccnabnser q e g:—EELLLOBbM Cokpallaet NPAMYHO KMLLKY

NPAMYHO KULLKY A
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DTV ABE CUCTEMbI Pa3/IMUatoTCA MO CBOMM PyHKUMAM, chepe BO3AENCTBMA U OpraHaMm, KOTOPbIMU OHU
ynpaBAsatoT. YacTb HEPBHOW CUCTEMbI, KOTOPas NMPOWU3BOJILHO PeryampyeTt paboTy KOXK U CKeNeTHbIX
MbILLILL, Ha3blBAeTCA cOMaTUUYeCcKom (OT rpeu. soma — "1eno”). Yactb, perynmpyroLas AesTenbHOCTb
BHYTPEHHWX OpraHoB, Ha3blBaeTCA aBTOHOMHOM (OT rpeu. avtonomiya — "camoynpasieHue”), nav
BEreTaTMBHOW HEPBHOW CUCTEMOMW. BeretaTvBHblE HEPBHbIE BOOKHA NepeaatoT MMMY/bCbl, KOTOPble
MOTYT YCUAMBaTb WM 0cnabnaTb paboTy BHYTPEHHWX OpPraHoB.

Perynsaumsa paboTbl BHYTPEHHUX OPraHOB C Y4acTMeM aBTOHOMHOW HEPBHOMW CUCTEMbI HE NMOAUYNHAETCS
BOJIe YenoBeka. Hanpvmep, HEBO3MOXHO MO COHCTBEHHOMY >KENAHNKO OCTAHOBUTbL CEPAEUHYHO
AEeATeNbHOCTb, YCKOPWUTb MPOLECC MULLEBAPEHNS AN NPEKPaTUTb BblgeneHne norta.

ABTOHOMHas HepBHas CUCTeMa NMoApPa3AenaeTca Ha ABa OTAena: CUMMNaTMYeckmi U napacuMnaTMYeckmi.
CvMnaTnyeckune 1 napacumMmnaTMyeckme HepBbl OKa3blBatOT MPOTMBOMOJIOXKHOE AeNCTBME Ha

BHYT PeHHMe opraHbl. Hanpumep, cumnatnyeckne HepBbl YCUAMBAKOT paboTy cepaua, a
napacvmnaTnyeckme — ocnabnstor eé.

LieHTpanbHas HepBHas cucteMa

FONOBHOW M CMIMHHOW MO3T, 0bpa3ytoLlme LLeHTPalbHYH HEPBHYHO CUCTEMY, COCTOST U3 6e10ro 1
ceporo BelyectBa. CMMHHOM MO3r NMeeT BMA 61010 TaXa U PacrnooXeH B KaHale MO3BOHOUYHOTO
ctonba B 0CO60M XUAKOCTU, KOTOPas NMUTAET ero 1 3alimLLiaeT OT MEXaHNYECKUX BO3LENCTBUN.

CNMHHOMO3roBoW KaHan

Hucxoasuwme 4 Bocxoaauve BonokHa

BO/IOKHa
@( Cepoe BelLecTBo
h: BcTaBOUHbI HEMPOH

3a4HuU KopeLLok

Benoe
BeLLecTBO

Teno ABUraTeNbHOro HelpoHa
AKCOH YyBCTBUTE/IbHOTO HEMpPOHa

Teno YyBCTBUTENIBHOTO HeﬁpOHa — Y3en 3agHero KopeLuka

AKCOH ABWraTeNbHOro
HelpoHa

Ot peuentopa —;

it 4 Ky

opraHy MepeAHUI KOpeLLOK

CnvHHOMO3roBoM
Heps

CpeguHHas 6bopo3ga

Benoe BelecTBO BAOAb CMMHHOIO MO3ra 0bpa3yeT BOCXOAALLME N HACXOAALLME NPOBOAALLME MYTW.
DTV NyTN COEAMHAIOT CMIMHHOW MO3T C roIOBHbIM. BHYTpu 6enoro Bellectea pacnosiaraerca cepoe
BeLLecTBO. B LeHTpe ceporo BelecTBa HaXOAMNTCA CMMHHOMO3rOBOW KaHa, 3anoNHEHHbIN
XNAKOCTbHO. OT CMMHHOTO Mo3ra OTXoAMT 31 napa cMellaHHbIX HepBOB. KaXkabln HepB MMeeT
nepeAHve 1 3agH1e KOPELLKW.
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MepesHue kopeLkn obpa3oBaHbl akCOHaMU ABUraTe/lbHbIX HEMPOHOB, a 3aHNe KOpeLLIKN — aKCOHaMu
YYBCTBUTENbHbIX HEMPOHOB. CMMHHOW MO3T BbINONHAET pegh/ieKmOpHYH N NPOBOOHUKO8YH GYHKLIMN.
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% [MpuHapgne>xHocTn: MosI0TOYEK
3 O6cyaure:
£ N NPOBEPKM KONEHHOro pedaekca.
= A POBEP ped 1. Yto Bbl HabnlopaeTe?
£ 2. Kak 6 6
| Xop pabotbi: . 2. Kak 6b1 Bbl 06bACHWAN, UTO
55 1. PasgenvTecs Ha napbi Habnlogaemasn oTBeTHasA peakuua
2. OAMH W3 YUEHUKOB CAAUTCA Ha CTYA Tak, npouncxoauTt 6bicTpo n 6e3 ocosHaHHOTO
< ?
uTO6bI HOTV CBOBOAHO CBUCany. [lpyroii yvacrma:
yUYeHUK cierka yAapseT MOJIOTOUKOM Mo 3. Kak MOXHo cBA3aTb CkopocTb

j > o oo 5
061aCTV M0/ KONEHHOM YaLLeUKOM. OTBETHOW peaKuumn ¢ paboToil HeliPOHOB?
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PednexktopHasa pyHkuma. OTHOCKMTENIbLHO MPOCTble ABUraTeNbHble peakLn opraHn3ma
ocywecTBastoTca baarogapsa pedaekTopHon GyHKLUUM CNMHHOTrO Mo3ra. Hanpumep, B
bopMMpoBaHMM MPOCTOro KONIEHHOTO pediekca yyacTBYOT Kak MUHVMMYM JiBa BUAa
HEeMPOHOB, N B 3TOM C/lyYae ABUXEHVE MPOUNCXOANT HENMPOWU3BOLHO.

MpoBoaHukoBasa pyHKUMA. [1py OCyLLeCTBAEHUN
NPOBOAHNKOBOM QYHKLIMW CMIMHHOTO MO3ra HepBHble
UMMYAbCbl OT PELLENTOPOB MO BOCXOAALLMM NMPOBOAALLNM
nyTSM MOCTYNatoT B rON0BHOW MO3r. Nocie o6paboTtku
NHGOPMaLMN KOMaHAbl MO HUCXOAALLMM MYTAM nepesarorca
06paTHO B CMMHHOW MO3T, @ 3aTEM — K CKEJIETHbIM MblILLLIaM
“ BHYTPEHHWUM opraHam. baarogapa sToMy ABUXKEHUA K
peakLunmn opraHn3Ma HOCAT MPOWU3BOJIbHbIN XapakTep.
CnvHHOM MO3r GYHKLIMOHMPYET Nog KOHTPOJEM FONOBHOrO Mo3ra. [py noBpexaeHusx,
KOrja HapyLlaeTcs CBfizb MeX/Ay roJIOBHbIM U CMIUHHbLIM MO3rOM, Yy YesnoBekKa MOXeT
BO3HMKHYTb Mapanumy.

MpumeHUTe NOoNyUEeHHDbIE 3HAHUA O6cyaurTe:

Ha guarpamme nokasaHo 1. Kakne TpaBMbl MOTyT NpUBECTU K
OTHOCMTENIbHOE KOJIMYECTBO 6onee cepbe3HbIM HapyLLIeHNAM?
OCNIOXHEHUI, KOTOpbIE Yalle Mouemy?

B SR IR I O 2. Mpu noBpeXxaeHnn Kakoro oraena
nIOIEIpA% S Al el [RE BRI L]0 Weitner [E— pra— CMMHHOrO MO3ra HapyLlaeTcs
OTAE/I0B CMMHHOTO MO3ra. orgen orgen omaer

NOABUKHOCTb PYK?

MpoBepbTe NnonyueHHble 3HaAHUA
1. 13 vero coctosaT 6esoe n cepoe BeLLECTBO CMMHHOMO Mo3ra?

2. Yem oTanyaroTcs cumnatmyeckas u napacnMnaTnyeckada HepBHbIe CUCTEMBI? CpaBHI/ITe nx
AEATENBHOCTb B Pa3/IMYHbIX COCTOAHUAX (Hanpvuvlep, BO BpeMA CTpecca Niau OTAblxa).




Yactb |

2.4. HepBHas cnctema yenoBeka. [0ONOBHOW MO3r

NPOAOArOBaThIN
MO3r, CPEAHWIA MO3T,
NPOMEXYTOYHbIM
MO3r, MO3XeUO0K,
nonyLwapus
roJI0BHOrO Mo3ra

Knto-
yeBble
cnoBa

» Kak BblI AyMaeTe, uem

roJIoBHOM MO3r
yesioBeKa oT/IMyaeTcs

OT roJiIoBHOro Mmo3ra

[ony6b Kpoank Yenosek NO3BOHOYHbIX
AN

YXUBOTHbIX?

g
FONOBHOM MO3T » Kakum o6bpasom pasnnums B CTPOEHUM rOJIOBHOTO

MoO3ra yesioBeKa BAVAIOT Ha ero pyHKuumn?

[ONOBHOM MO3r Ye/loBeEKA COCTOUT U3 npoaoaroeatoro
MO3ra, MOCTa, CpegHero Mo3ra, NMPoOMeXXyTo4HOro Mo3ra,
MO3>KeuKa I'IOﬂyLIJé]pVIVI ronosHoro mo3sra. OT ronoBHOro
MO3ra OoTXo4AaT 12 nap 4yepernHO-MoO3roBbiIX HEPBOB.

Monywwapus roNoBHOrO Mo3ra

MpoponroBatbii MO3r COEANHSAETCA CO CMUHHBIM MO3rOM.
OH cocTouT B OCHOBHOM M3 6e10ro BeLLecTBa,
06pa3oBaHHOrO MPOBOAALLMMU HEPBHLIMU NYTAMU. BHYTpK
Mosxeuok | OE/1OT0 BELLECTBA PACno/IOXKEHbI Y3/1bl CEPOro BELLECTBa,

S s | dopmupytowme sapa YepenHO-MO3roBbIX HepBOB. B 31X
mo3r y3/1ax HaxoAATCA LEHTPbI, PEryINPYOLLME Takne XXM3HEHHO
BaXKHble QYHKLMW, KaK bIXxaHWe, CepAeYHas AeAaTesIbHOCTb U
nuTaHne. 34ecb TakXe PacrnoioXeHbl LLeHTPbI Takux
3alUMTHBIX pedaeKcoB, Kak YnxaHue, Kalesb 1 pBoTa.
MoBpexaeHne NPoOAOAroBaTOro Mo3ra NPMBOAUT K CMEPTHU.

Mpowme-
SKYTOUHbIV
mos3r

CpeagHuii  Moct  Tpoaonro-
MO3r BaTblit
MO3r

YunxaHne Kawenb Peota
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Hap npogonroBatbiM MO3roM pacnosiaraeTcs MocT. OH coefuHAETCA CO CPeAHUM MO3roM U
MO3>KEYKOM C MOMOLLbIO HEPBHbIX BOJIOKOH. fiipa, coCTosALME U3 CepOoro BeLecTBa U HaxoAsALwmecs
BHYTpM 6€10ro BelecTBa MOCTa, y4acCTBYHOT B OCHOBHOM B peryasaumm cHa n 604pcTBoBaHumS, a
TakXe AblXaHWs.

ManbueHocoBas npo6a

s
~
U ~
° 1. BctaHbTe NpsIMO U1 3aKpoWTe r1asa.
0 )
3 2. CoenHUTE HOTU 1 yKa3aTeNbHbIM NasbLeM MPaBon pyku AOTPOHbTECH
E,[ [0 KOHYMKa HOCa.
3. MNoBTOpUTE TE XE AENCTBUA IEBOWN PYKOW.
O6cyaunTe:

1. Mouemy, HECMOTpPA Ha TO, YTO [/1a3a y Bac 6b1In 3aKpbITbl, Bbl CMOI/IN TOYHO
AOTPOHYTbCA Ma/ibLieM A0 KOHUMKA HOoca?

2. Kakme yactu Tena n opraHbl UyBCTB COBMECTHO YUYacCTBYIOT B BbIMOJIHEHMW 3TOrO
NpoOCTOro ABWXeHUA?

Mo3>keuok pacrnonoxeH Haj NPOAOAroBaTbiM MO3roM 1 MOCTOM. OH COCTOUT 13 ABYX MOAYLUAPWUN,
MOBEPXHOCTb KOTOPbIX 06pa3oBaHa CcepbIM BELLECTBOM, a BHYTPEHHAS YacTb — 6e/ibiM BeLLeCTBOM.
BHyTpu 6enoro BelecTBa HaxoAATCA y3/bl, COCTOALLME N3 CePOro BellecTBa. Mo3Xe4vok yvacTByeT B
PerynsiLMm TOYHbIX U COraCcoBaHHbIX MPOU3BOJIbHBIX ABMXKEHMWI. [1pn HapyLLeHUN GYHKLURA
MO3>XeuKa y YenoBeka TepseTcs TOYHOCTb ABUXKEHUI U HapyLlaeTca paBHOBecue. Hanpumep, ntoam ¢
NoBpeXAeHNeM MO3Xeuka HeYBEPEHHO XOAAT, HE MOTYT BAETb HUTKY B UFOKY UAN TOYHO
AOTPOHYTLCA MasbLieM A0 KOHYMKA HOCa.

Mo3xeyok ¥

KoopaunHauus gBuxeHui PaBHOBecne TouHble ABUXKEHWS

CpeaHuM mo3r coctonT 13 6enoro BewecTBa. BHyTpn 6enoro BewecTBa HaxoAATCA y3/bl CEPOTO
BelLecTBa. M3 3Tnx y310B CpeAHEro Mo3ra K CKeIeTHbIM MblLLLLaM MOCTYNakoT HEPBHbIE MMMYbChI,
KOTOpble OMpesenstoT MbllLeYHOe HanpsaXXeHne — TOHYC. brarogaps 3ToMy yenoBek MOXeT
COXPaHATb BEPTMKa/bHOE MOJNIOXKEHWE TeNa NPU CTOSIHWK, Xoab0e n bere.

Kpome Toro, uepes cpefHu MO3T MPOXOAAT Ay OPUEHTUPOBOYHBIX PpedNeKCOB Ha 3pUTe/IbHbIE U
3BYKOBble pa3gpaxuTtenn. OpueHTUPOBOUHbIe pediekcbl 0becneymBaroT NOBOPOT FONOBbLI MW Tena B
CTOPOHY UCTOYHMKA CBeTa Wau 3ByKa. baarogapsa atum pednekcam yenoBek MOXeT CBOEBPEMEHHO
oTpearvpoBaTb Ha BO3MOXHYH OMacHOCTb.
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Tanamyc MpomeXXyTOUHbIA MO3r SBASETCS NPOBOAALLMM OTAE/N10M, PAaCMONOXEHHbIM
nocne cpegHero mosra. OH COCTOUT U3 masamyca (3pumesibHelx 6yepos) v
eunomanamyca (nodbyzopHot obnacmu). TanaMyc CYMTaeTCca LEHTPOM BCEX
BWZAOB YyBCTBUTEIbHOCTM, KpOMe OBOHAHMS. HepBHbIe MMMYAbCHI,
MOCTynaroLme OT KOXHbIX PeLLenTOPOB M BHYTPEHHUX OPraHOB, a TakXe
3pUTENbHbIE U CTYXOBbIE CUTHAJbI MPOXOAAT YUepes HEero U HamnpasAskOTCA K
MONYLLIAPUAM FOJIOBHOTO MO3ra. HUXKHAS YacTb NPOMEXYTOUYHOrO MO3ra
Ha3bIBaETCA rMNoTanaMycom. 34eCb OCYLLECTBAAETCS PEryasaumus nocTofHCTBA
BHYTPEHHEN Cpesbl, TeMMepaTypbl, XXaXAbl, FON0Aa, HACbILLEHWS, CHa U
6oapcTBOBaHMSA. HekoTopble HEMPOHbI r’MNoTanamMyca BblpabaTtbiBatOT 6MOAOrMYECKN akTUBHbIE
BeLLLeCTBa, obecneymBaroLLe ryMopasbHY PerysLuumio.

MpKn NoBpPeXAeHNUN NPOMEXYTOYHOrO MO3ra HabIHAArOTCA Takme ABNEHUS, Kak U3MEHEHMe
apTepVaNbHOrO AaBJEHNUS U CEPAEUYHOrO PUTMA, 3aTPYAHEHME AbIXaHWS, OcnabieHre NePUCTaNbTUKN
KULLEYHMKA, HapyLLUEeHNe TEPMOPEryNaLUN, N3MEHEHME COCTaBa KPOBM U T.A.

OTaenbl rONOBHOIO MO3ra BbIMOJHAT PePNEKTOPHYHO U NMPOBOAALLYH GYHKLMMN.

lmnotanamyc

MpoMeKyTOUHBIN MO3T Temnepartypa Tena YyBCTBO rosioga v HacblWweHuA CoH 1 6oapcTeoBaHue

Bosbwine nonywapusa ron0BHOro Mo3ra COCTOAT U3 BYX YacTel — NPaBOro 1 JIeBOro NosyLlapuil.
Nx noBepxHOCTb 06pa3oBaHa KOPOW roJI0OBHOIO MO3ra, COCTOALLEN M3 CEPOro BeLLecTBa, a
BHYTPEHHAS YacTb — M3 6enoro BewecTBa. BHyTpu 6enoro BelecTBa HaxoAATCA Y3/bl U3 CEPOro
BeLecTBa. [loBepxHOCTb NoayLapuii MMeeT 60po3abl U M3BUANHBIL. brarogapsa aTomy naowasb
NOBEPXHOCTU KOPbI FOJIOBHOTO MO3ra yBenunumsaetca u gocturaet 2200-2500 cm®. B nonyLiapmax
rONIOBHOrO MO3ra UMeroTca ABe rybokme 60po3abl — LieHTpanbHas 1 6okoBas. bopo3abl Kopbl
rOJIOBHOTO MO3ra Pa3feNAroT ero Ha JIOOHYH, TEMEHHYHO, BUCOUHYHO U 3aTbIJIOUHYH LOAN.
LleHTpanbHas 60opo3aa oTaenseT N06HY 00 OT TEMEHHOW, a boKoBas 60po34a — BUCOUHYHO
JIONF0 OT TOOHOM N TEMEHHOMW.

Bca nHpopmMaLma, nocTynarowias B MO3r, aHaIM3NPYeTcsa KOPor BonbLInX Nonywapuid. B 3aTbinouHom
A0e NMoayLapui HaXOANTCA 3pUTe/IbHasA 30Ha, B BUCOYHOM — C/IyXOBas, Nepes LeHTpaabHOM
6opo3son — ABuratesibHas, a No3aAm Hee — 30Hbl KOXXHO-MbILLEYHOW YyBCTBUTENBHOCTU. B 10BHOM
A0/e TakXKe pacnosioXeHbl 061acTy, peryimpyroLme CNoXHbIe NCUXON0rnYeckme u
WHTeNNeKTyanbHble QYHKLUN YesloBEKa, TakMe Kak IMOLMK, peyb, 0byyeHre n namsaTb. HapyweHnune
bYHKUMI 3TUX 061acTeN MOXET MPUBECTU K Pa3INUYHBIM peyeBbiM gedekTaM 1 Aaxe K MoTepe peuu.
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[ onn nonywapun ronoBHoro OcHoOBHbIe (PYHKLMU 30H Noylapui
Mo3ra ro/IoBHOro Mo3ra

[BuratenbHas 30Ha
JlobHas fons  LleHTpanbHas 6opo3ga TemeHHas gona LleHTp noBeaeHus
N OLLyLLLEHNI

Ko>XHO-MblLeyHas 30Ha

Bbokosas 6opo3sa BucouHas gons  3aTtblaouHas f4ons PeueBoli LeHTp CnyxoBas 30Ha  3puTesibHas 30Ha

F00BHOWM MO3r YesioBeka Co34aeT banaHC MexXay SMOLMUAMUN U NOTUYECKMM
MblLneHneM. Kak Bbl JyMaeTe, K KakMM JIMYHbIM U COLManbHbIM NpobaemamM MOXeT
NPUBECTN HapyLLeHne 3Toro basaHca?

MpumennTe nonyuyeHHble 3HAHWA

MNpw okasaHWW NepPBOV MeANLIMHCKOM
MOMOLLM NOCTpaAaBLUEMY B AOPOXHO-
TPaHCMOPTHOM MPOUCLLECTBUM Ha
Leto HaZeBaeTca KopceT u
obecneumBaeTcs ero 4ocTaBka B
60nbHMLLY.

O6cyaure:

» K kaknm nocneacreBmam MoXKeT NpMBeCTH
noBpeXXAeHune 3aTbIJIOYHON KOoCcTU?

» Kakue >XM3HeHHO Ba)kHble PYHKLMN MOryT
6bITb HapyLUeHbl B 3TOM c/yyae?

MpoBepbTe NosyueHHbIe 3SHAHUA

1. Ha3oBuTe yactn, o603HaueHHble BykBamu.

2. Yto npeactaBasiet cobon otaen, 0603HaUEHHbIN
6ykBou "A", 1 Kakve GyHKLUM OH BbIMOAHAET?

3. KakoBO 3HauyeHue TOro, YTo NOBEPXHOCTb

6onbLINX NONYyLIAPUIA TONOBHOTO MO3ra MeeT
cK/agyaToe CcTpoeHune?
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2.5 DHAOKPUHHAaA cnctema

I >Kesie3a BHeLLHen

g SEEBEN cexpeumy, xenesa
CeKkpeTOpHbIe Xene3bl — 3TO OpraHbl UK rpynnbl CNoea BHYTPEHHe cekpeLmm
K/JIETOK, KOTOpble MetoT 0coboe 3HaueHre and
?ﬁ‘? XW3HW YesloBeKa W BbIAENAIOT Pa3NnyHble BELLeCTBa.
EAL TR
ﬁf{ P@ » Kakune >xenesbl B opraHnsme yenoBeka Bbl 3HaeTe?
T » Kakve pyHKL MM OHM BbINONHAIOT?

) Tunbi cekpeTopHbIX Xenes c - ”

& Ha pucyrke M306paxKeHbl TPY Pa3nNyUHbIX BapnaHTa paboTsi Xema | Tpynna xenes | Aenesel

= Kenes. A

E 1. OnpeaennTte pasnnums MeXAy BapuaHTamy. ) (B:

21| 2. Ha ocHose HabntoaeHWI NpuayMaiiTe HasBaHme ANs KaxAoN

rpYnNMbl Kenes u yKaxuTe nx B TabauLe. A g p

3. Crpynnupyiite npeacTaBieHHble Xesie3bl B 3aBUCMMOCTM OT UX TWMa n’ n‘, m‘,
(CNFOHHBIE XKenesbl, ANUHNKY, MOTOBbIE Xee3bl, CEMEHHVIKN, n &

>Kenyao4dHble Xenesbl, WTOBMAHAA Xene3a, Cie3Hble Xenesbl). Xeneza KposeHocHbiii Bbigensembie

cocyn BeulecTsa

O6cyaute:

1. Ecan )xenesa BbijenseT BELLLECTBO HEMOCPEACTBEHHO B KPOBb, 6yAeT /M 3To BeliecTBo
BO3Ae/CTBOBaTb Ha BECb OPraHU3M WM TO/IbKO Ha onpegenéHHbin yyactok? Mouemy?

2. Kak Bbl gymaete, nouemMy AsiA opraHM3Ma Ba)KHO, UTObbl BelecTBa BbiAENAINCb He TO/IbKO HapyXXy
(Hanpumep, B NULLEBapUTE/IbHBIA KaHasl), HO U BHYTPb — B KPOBb?

3. Kak Bbl cunTtaete, Kakme 13 3TUX XKeNE3 urparot Hambosiee BaXkKHYHO Po/ib B Perynfiuymn AeAaTe/IbHOCTU
opraHusma? NMouemy?

Xenesbl BHeLLHel ceKpeLum BbiAeNstoT BbipabaTbiBaeMble MU B1MO0rMYecKkn
aKTVBHbIe BELLECTBA MO CreLyManbHbIM BbIBOAHbLIM NMPOTOKAM Ha MOBEPXHOCTb
OpraHoB WK B UX MOJIOCTU. B opraHn3me uesioBeka >kenesbl Nogpas3sensitorcs
Ha TpW rpynnbl: XXenesbl HewHel, BHympeHHel N cMewaHHoU cekpeyuu.

.,

CanbHble xenesbl CnesHble >enesbl [MoToBble xenesbl CNrOHHbIE Xenesbl XKenesbl Kenyaka XKenesbl KnweyHnka

42
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Xenesbl BHyTpeHHeN ceKpeLmmn Tak>Ke Ha3blBatoTCA 3HOOKPUHHbLIMU (rpey. endo — "BHYTpPeHHUIA",
krino — "Bblgenso”). 3Tn xenesbl He UMEROT BbIBOAHbIX MPOTOKOB. BbipabaTbiBaeMble MU 20pMOHbI

non

(rpey. hormao — "Bo36y>xaat0”, "NPUBOXY B ABMXKEHME"), TO €CTb BUONOTNYECKN aKTUBHbIE
BELLECTBA, BblAENAOTCA B KPOBb U IMMPY 1 JOCTaBAAOTCA K ONpeAeNEHHbIM OpraHamM-MULLEHSM.

JHAOKPWHHAs CMCTeMa COBMECTHO C HEPBHOWM CUCTEMOM PeryanpyeT AesTesibHOCTb opraHusma. K
Xenesam BHYTPEHHEW CeKpeumnmn OTHOCATCA 2unogus, 3nugus, uumosuoHas, 0KoJAoUUMo8UOHsbIe,

Haodno4ye4yHUKU N Mumyc.

Mno¢us — 310 XXenesa paamepom C ropoLLUMHY, PacnoioXeHHas BHYTPW rO0BHOTO MO3ra.
Mnodun3 yuyacTByeT B peryasumm obMeHHbIx npoueccoB. Kpome TOro, oH peryampyeT AesTeNbHOCTb
WMTOBUAHOW Xene3bl, HaANOYeYHNKOB, MONOBbIX N MOJIOYHbIX Xene3. OfHUM 13 TOPMOHOB,
BblpabaTbiBaeMbIX €ro nepegHen foneun, ABASETCA TOPMOH poCTa — COMAmMomponuH.

FTMNOTANTAMYC

Ann¢pun3s — 310 BEPXHUIN NPUAATOK
NPOMeXyTOYHOro Mo3ra. [opmoH
MeNaToHWH, BblpabaTbiBaeMbI UM,
peryampyeT yepegoBaHue AHA U
HouWn 1 obecneumBaeT paboTy
“6Bruonornyeckmnx yacos”. NMommmo
3TOrO, AeATENbHOCTb 3TOWN XKenesbl
3aMefnsaeT pa3BuUTME NONOBbIX XKese3
y AeTel, NnpeAoTBpaLyas
npexaeBpeMeHHOe MoJIoBOe
co3peBaHue. CMHTe3 ropMoHa
YMeHbLUAeTCs Ha CBETY U
YyCUANBAETCA B TEMHOTE.

HaanoueuHukun Moukn

rMnoons

LLinToBmaHasn
xenesa

AnUHKKK | Ll
MonouHble

xXesesbl Koctn

AMNdnN3

4

MenatoHunH

/

Ctvmyns

Yactb mo3ra,
peryavpytroLas
pUTMBbI KpoBeHocHble cocyabl
L ]

<0 ]
>

9

Knetkn-mueHn
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[opTaHb
LLnTtoBmaHas xenesa

OKOI'IOLLI,I/ITOBI/IAHaH xenesa

— OKONOLWMUTOBUAHbIE
xenesbl

WNTOBMAHAA N OKONOLWNTOBMAHBIE XXENE3bI

HAAMNOYEYHWKN

0 T (w)
o \f »

Hapy>KHbIn KOPKOBbIN oM

BHyTpeHHW MO3roBoW cioi

u.lVITOBVIAHaﬂ n oKkoJsiownToBnaHble XKesie3bl.

LLinToBMAHas Xene3a pacnosoxeHa B 061acTu Wwen Haz
ropTaHbto. Hanbonee BaxXHbIM FOPMOHOM,
BblpabaTbiBaeMbIM 3TOWN XeNe30M, ABASETCA MUPOKCUH.
[Ana cnHTe3a TMPOKCMHa HEOBXOAMM NOoA,. ITOT FOPMOH
perynvpyeTt obMeH BeLLecTB, POCT U pa3BuTme
opraHv3Mma, AeATeNbHOCTb HEPBHOW CUCTEMbI, @ TakXe
pacLuenneHe 6enKoB, XXMPOB N YrNeBOAOB.

Ha noBepxHOCTM LLMTOBUAHON >enesbl pacrnooXeHbl
4 OKONOLMTOBUAHbBIE XeNe3bl Ppa3MepoM C PUCoBOe
3epHbILLKO. BbipabaTbiBaeMbIi UMW Napama0pMoH
peryavpyet nepexog kanbuusa n dochopa 13 KOCTHOM
TKaHW B KPOBb.

HapanouyeuHUKN — 3T0 NapHble Xenesbl,
PacrosIoXeHHble HaZ BEPXHEN YacTbo MOYEK.
HaznouyeuHNKN COCTOAT U3 HAPYKHO20 KOPKOBO20 W
8HYyMpeHHe20 M03208020 CNI0EB. BbipabaTbiBaeMble UMK
FOPMOHbI, MOMUMO perynsumMmM obmMeHa BeLLecTs,
YUacTBYHOT TakXe B Peryasuum MMMyHUTeTa U
CTpeccoBbIxX peakuynin. OCHOBHbIM FOPMOHOM MO3rOBOrO
cnos aBaseTcs adpeHanuH. Mpu CMHTe3e agpeHanrHa
MOBbILLAETCA YPOBEHb caxapa B KPOBW, CyatoTcs
KPOBEHOCHbIE COCYAbI, B pe3y/ibTaTe Yero yCUanBaeTcs
cepgevHasn AesTeNbHOCTb.

Tumyc pacrnonoxeH 3a rpyanHon. 1o mepe B3pocieHus
pa3Mepbl TUMyCa yMeHbLlaroTcA. [opMOH MUMO3UH,
BblZeN1SeMbIV Xene3ou, npesoTBpaLlaet
npexzaeBpeMeHHOe pa3BMTUE NOJIOBbIX XeNE3 y AeTel U
B/INAIET Ha POCT U pa3sBuTne opraHunsma. OH yyacTsyeT B
3alLmTe opraHnsma ot 3aboseBaHul, yBeANUMBasA YNCIO
NMMEGOLNTOB B KPOBMW.

HekoTopble enesbl OCyLLeCTBASIOT Kak BHYTPEHHIOH),
TaK 1 BHELUHIOKO CEKPeLMIo. ITU Xene3bl, TOMUMO
BbIPaboTKN rOPMOHOB, Tak>Ke BblAenstoT obpasyemble
MU BUONOrMYECKM aKTUBHbIE BeLLlecTBa Yepes
BbIBOZHbIE MPOTOKM B MONOCTM UM HA MOBEPXHOCTb
Tena. Takme >enesbl Ha3bIBaKOTCA Xe/e3amu cMew aHHoU
cekpeyuu. K >xenesam cMeLlLaHHOM CEKPeL MM OTHOCATCS
noaxkenyAouHas xenesa, ANYHUKN U CEMEHHUKM.
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B nosiosbix xese3ax 06pasytomcsi He MoJbKo
NoJI08bIe 20PMOHbI, HO U NOJI08bIE KIeMKU
(aliyekiemku u cnepmMamo3soudsl).

lModxenydoyHas xesne3a, NOMUMO 20PMOHO8 UHCY/IUHA U 2/IF0KA20Hd,
pe2y/iupyroujux yposeHb caxapa e Kpogu, makxe evidessem nuwjeeapumesibHele
depmerHmel 8 08eHadyamunepcmHyro KUWKY.

Kak Bbl cunTaete, MOXeT /N YenoBekK, N3MeHSAA pexXnm CHa, nnTaHne n O6p33
KN3HW, BANATb Ha YPOBEHb FOpMOHOB?

MpumeHMuTe NonyuyeHHble 3HAHUA
MNpoaHann3npyrTe onMcaHHble CUTyaLUK.

1. 16-neTHWMn NOAPOCTOK 3a NociesHVe 6 MecaLEeB
BblpoC Ha 15 cm. Ero pogutenn obecnokoeHbl — He
CMILLKOM /K 3TO BbICTPO? Bpau npeanonaraet, uto
3TO CBfI3aHO C akKTMBHOW paboTolr OAHOWN M3
HAOKPUHHbIX Xenes.

2. Y My>UMHbI NOCAe efbl YacTo HabatoaatoTcs
Xaxaa, cnabocTb, yyalEéHHOe MoYeuncnyckaHme.
AHanun3 KpoBW Nokasas rnosblLLeHHOe
cozep>kaHue rnoko3bl. Bpau o6bacHuA, uto
NpUYNHa — HapyLeHne paboTbl onpesenéHHON

O6cyaure:

« Mop, BAMAHMEM AeATEeNIbHOCTU KaKOW KeJle3bl
MOJKET MPOMCXOAUT TaKoe NU3MeHeHue pocTa?

» Kakov ropmoH oHa BbipabatbiBaet?

« MoueMy MMeHHO B NOAPOCTKOBOM BO3pacTe
NPOUCXOAAT TaKNue U3MeHeHUA?

Xenesbl.

O6cyauTe:

« Kakow opraH, BeposaTHO, pabortaer
HenpaBW/ibHO?

« Kakoii ropMOH cBfi3aH C ypOBHEM [/110KO3bl B
KpoBu?

MpoBepbTe NnonyueHHbie 3HaAHUA

1. Yem paznnyatotca >kenesbl BHyTPEHHEN 1N BHELLHEWN cekpeunn?

2. [ae B opraHvM3Me pacrnofiaratoTca Xenesbl BHYTPEHHeN cekpeLmmn?
3. Kak ropMOHbI fOCTUratoT OpraHoOB-MULLEHEN?

4. I'IoueMy nog>kenyao4yHasa Xenesa OTHOCUTCA K XKesie3aM CMeLlaHHOoM CereLl,I/II/I?
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2.6 T'ymopanbHasa perynaums
N GYHKLMOHAIbHble HapyLUeHWs

Peakuwna «6ein namn 6ern» n3BecTHa Takxe Kak ocTpas peakums Ha (I TYMOpasibRan PErynaLia,
< < - YN rnepdyHKLmA,

ctpecc. OHa ABAAETCA OTBETHOWN PU3MOIOTNYECKON peakLmen, croBa

KOTOpas BO3HWKAET MPU HaU4MM YEero-To MOPanbHO UAN GU3MYecKn rANoGYHKYyA

y>XacatoLero. 3Ta peakLua 3anyckaeTcs

BbIBPOCOM rOPMOHOB, KOTOpPbIe FOTOBAT  Kak Bbl fymaeTte, kakne B OCHOBHOM FOPMOHbI

opraHv3m ambo ocTaTbCsA U CNPaBUTHLCA C BbIAENAIOTCA B OPraHn3Me npwm crpecce?

VL e o I L T R o IR R e AV el * Kakue >kenesbl CUHTE3NPYIOT 3TV FOPMOHbI?

» Kakum o6pasom >xenesbl nony4yarotr MHpopmaLmio
06 “onacHow cutyaummn”?

[na noctosHHOW peryaaumnm Gr13nonormyecknx NpoLeccoB B
OpraHu3me NCNob3yoTCA ABa MeXaHWU3Ma: HepeHas pe2yaayus
N 2yMOpasibHas (Yepes xudkue cpedel) pe2yasayus.

HepBHas perynaumns ocyLecTBASETCA C MOMOLLbHO HEPBHOM
cuctemebl. B opraHn3me yenoBeka rymopanbHas perynaums
SIBNAETCA OLHOW N3 OCHOBHbIX GOPM B3aVIMOAENCTBUA MEXAY
KkneTkaMmu. bruonornueckn akTMBHbIE BelLecTBa, obpasytroLymecs B npouecce
XU3HEAeATeIbHOCTY, BO34EeNCTBYHOT Ha paboTy opraHoB.

I3MeHeHNs B feATENbHOCTU XXeNE3 BHYTPEHHEN CeKpeLnmn NpmMBOAaT K
BO3HVMKHOBEHWIO Pa3NnyHbIX 3ab60eBaHN.

F'ymopanbHasa perynauus
MpuHaanexxHocTn: cekyHaoMep/Tanmep, putHec-bpacnet, chagknin Yyam nam GPyKTOBbIA COK.
Xop, paborbi:

1. i3amepbTe nynbC B CMOKONHOM
COCTOSIHWW W 3anuLInTe pe3ysbTar.

2. BbinewiTe cTakaH cnagkoro yas nau
bpykTOBOrO COKA.

3. Yepe3 10-20 MUHYT CHOBa n3MepbTe My/bC.
4. OTmeTbTe, KakK U3MEHUANCH Takne
nokasaTenu, Kak BHMMaHue, 604poCTb, Ny/bC U

ap.

O6cyaure:

1. Kakne nsmeHeHns B CBOEM COCTOAHUMN U
¢u3monornueckmx nokasarenax Bbl Habaroganu?

2. MO>XXHO 1 06bACHUTb 3T U3MEHEHUSA TOJIbKO
HepBHOW perynsauuen Nam B 3Tom npotiecce
y4acTBYIOT U ApYyrve MexaHu3mbi?

3. Kak Bbl cunTaete, kKako rOpMOH MOXKeT
BbIAENATbCA B OTBET Ha Npuém caxapa?

[esaTenbHOCTb




HepBHaﬂ N SHAOKPWHHAaA CUCTEMBbI

Mpw HapyLeHnn GyHKLMM rmnodr3a ropMOoHbI BblAenaroTca ambo B
136bITOYUHOM, MO0 B HEAOCTaTOUHOM Koaun4ecTe. B pacTyLuem
OpraHu3Me HejoCTaTOYHaA CeKpeLmsa ropMOHOB runodmsa (2unogPyHKYUA)
NPUBOANT K Kapaukogocmu. POCT y Takmx NtoAer COOTBETCTBYET POCTY
AeTein 5-6 net, ofHaKo NPONOpLUN Tena He HapyLUeHbl U YMCTBEHHbIX

OTKJIOHEHWUW He HabatogaeTcs.

Mpu M36bLITOUHOW CEKpeLMN TOPMOHOB runodusa (eunep@dyHkyuu) B
nepuoA pocTa ckesieTa YeNoBeK PacTéT 3HaUNTeNbHO BbiCcTpee n
pa3BMBaeTCs 2ueaHMuU3M. POCT Takux ftofen NHoraa AoCcTmraet 2 M u
6onee. Ecam >ke ropMOH B 60/1bLLIOM KO/IMYECTBE BblAENAETCH Y B3POC/IOro
yesnoBeka, BO3HMKaeT 3aboneBaHne akpomezaaud. B stTom cnyvae

Ype3MEPHO yBEINUNBAKOTCA KOCTU KUCTen n CTOM, HNXKHAA
YeJIICTb 1 CKY10Bbl€ KOCTW.

Mpw BPOXAEHHOW TMNOPYHKLMW LLIMTOBUAHOWN Xene3bl
OCTaHaB/MBAETCA POCT, ocnabeBatoT yMCTBEHHOE U
dun3nyeckoe pa3BuTre, NOJOBOE CO3PEBaAHNE 3aAePXKNBAETCH,
HapyLlatoTCAa MPONOpLMM TeNa, T.e. BO3HUKAET KPemuHU3M.

Mpw TMNOPYHKLMU LUMTOBUAHON >KeNnesbl Y B3POCAOro
yesoBeka pa3BMBaeTca 3aboseBaHMe, Ha3biBaeMoe
Mukcedemol. Y Taknx 60NbHbIX 3amMeanaeTca obMeH BELLLECTB,
MOHWMXXAEeTCs TemnepaTypa Tena, CHUXXaeTcs BO3byAMMOCTb
HEPBHOW CUCTEMBI.

Mpw runepdyHKLUMK Xenesbl pa3BmBaeTca bazedosa 6os1e3Hs.
OCHOBHbIMW MpU3HaKaMu 3TOro 3aboneBaHns ABAAIOTCA
yBe/sMyeHne LWMTOBUAHOM Xenesbl, yckopeHre obMeHa
BELLLECTB M MOBbILLEHNE BO3OYANMOCTUN HEPBHOW CUCTEMBI.

[Npwv HegocTaTke rOPMOHOB OKOIOLLUTOBUAHbIX XeENE3
HapyLlaeTcs NPOoLLecC pocTa KOCTEeM M MOBbILWAETCA
BO36YyAMMOCTb HEPBHOW CUCTEMBI.

HepoctatouHas BbipaboTka ropMOHOB KOPKOBOTO C/10A
HaAMnOYe4YHUKOB NPUBOAUT K pa3BuTuto 6ose3Hu AdducoHa
(6poH3080U 60s1e3HU). [pn 3TOM LLBET KOXMW CTAHOBUTCS

6ae4HbIM, NpONasaeT anneTnT, HabatoZaroTCA AMapes U pBoTa.

rmnoou3
[mnotanamyc

LLntoBnaHa
xenesa

Haanoueu-
HUKWN
[Monosble
xenesbl

M36biTouHOE
Bblae/IeHne
ropmoHa

mnodwus sbigenser
rOpMOH pocTa

BbigeneHne HepoctatouHoe
ropmMoHa Bble/NeHVe
B HOpMe ropMoHa

BbinyyeHHble

rnaza JlomkocTb

BO/1I0C

[MnepTupeos

Mopeaerne
6poBeii
Oreku

noA rnasamu

OTeuHOCTb
mua

bazezoBa 60s1€3Hb

Mukceaema

Kak Bbl MOXeTe 06BACHUTL BANAHWE NYMOPa/bHOW Peryasaumm B COCTOSHUMN CTpecca,
nocne Npuvéma NuLLK, a Tak>ke Npu BbIMOAHEHUN Gr3nYeckor paboTsi?
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DHAOKPUHHAA 1 NULLLEBapUTebHAsA CUCTEMbI TECHO B3aMMOCBS3aHbl U
bYHKLMOHMPYHOT COBMECTHO. [OPMOHbI, BblgensieMble 3HAOKPUHHbIMM
Xenesamu, BAVAKOT Ha AeATeIbHOCTb OpraHOB NuLLeBapeHus. B 1o xe Bpems
HeKoTOpble OpraHbl NULLLEBAPUTEIbHON CUCTEMbI TakXe CMOCO6HbI
BblpabaTbiBaTb rOPMOHbI. [1p1 HapyLLEHUN 3TOrO B3aMMOZENCTBUSA BO3HUKAET
psag 3aboneBaHui.

K nprmepy, A3Ba xenyaka — 3TO NOBPEXAEHME CNN3NCTOM 0B0N0UKN XKenyaKa.
JT10 3abosieBaHME pa3BMBaETCA B pe3y/bTaTe N3bbITOUHOW cekpeLmm
XeNyAOUHOWN KMCNOTbI AN OcnabaeHns 3alMTHOW CAN3MCTOM 060N0UKN.
OAHUM 13 TOPMOHOB, PErYINPYHOLLMX KUCAOTHOCTb XeNyAKa, ABASETCA
2acmpuH. TOPMOH racTpuH BblpabaTbiBaeTCA B MOAXKENYAOUYHOW Xenese u
KneTkamu xenyaka. OH CTUMyANPYeET BblAeNeHME XeNYyA40UYHOro coka.

r

XKenyaok

[lBeHaguaTvnepcTHas K1wka

fA3Ba
xenyaka

J

L'|[Z)€3M€[Z)Ha$| cekpeumna raCctpmHa MOXET NoBbIWaTb KNCNOTHOCTb XXENy404YHOTO
COKa, TeEM CaMbIM yBEJINYNBAA PUCK PA3BUTUNA A3BbI. Takne FrOPMOHDbI, KaK
ajpeHannH N KOPTU3O0J1, TakK>Ke MOTYyT CrMnocobcTBOBAThL MOBbILLIEHUIO
KNCNOTHOCTUN M BO3SHNKHOBEHWNHO A3B.

FOPMOH NOAXKeNYAOUHOW Xene3bl — MHCYINH 0becneynBaeT HakomnaeHve
N36bITOYHOW [HOKO3bl B BUAE TNKOTeHa B MeYEeHN Y MbIlWLAX, @ FIHKaroH
npeBpaLlaeT rMnKoreH B roko3y. MNpu HegocTaTke MHCYNNMHA pPa3BUBaETCS
caxapHbiv gnaber.

Mpu pedurLmTe MHCYNIMHA HapYLLAKOTCA MPOLLECChl HAKOMIEHWS 1 pacnaja
[IMKOTeHa B NMeyeHY, a BbICOKMI YPOBEHb Caxapa B KPOBU MPUBOAUT K
N3MEHEHWIO AeATENbHOCTU KULLEYHVKA U 3aMeAIEHNIO OMOPOXHEHNA XKENYAKa.
HapyLueHne dyHKLMOHANbHOCT NOAXKENYA0HHOW XeNe3bl MOXET NPUBECTU K
OHKOJIOrMYyeckMM 3abosieBaHMAM (paky), UTO B UTOre HapyLLAeT Kak paboTty
MYLLLEBAPUTENILHOW CUCTEMBI, TaK W SHAOKPUHHYHO perynsiLuio.
NHCYyNMHOPE3NCTEHTHOCTb 1 OXMPEHME (B BOBLUMHCTBE C/lyYaeB Mo



HepBHaﬂ N SHAOKPUHHaA CUCTEMbI

SHAOKPUHHbBIM I'Ipl/ll-II/IHaM) CO34akoT yCnoBmAa AN KamHu B xenuHom
M3MEHEHWsi COCTaBa XXenun 1 06pasoBaHNsA XKENUYHbIX nyseipe
KaMHeW.

Aedvumt nnm n3bbITok NHOH60ro ropMoHa NPSAMO UK
KOCBEHHO BAWSET Ha 3/,0pPOBbE YesoBeka.

XKenuHbin
ny3blpb

[MnoTtanamyc (oTAen NPOMEXYTOUYHOrO MOo3ra) U

XKenuHbl
rMnodun3 HaxoaATCA B MOCTOSHHOM B3aVIMOAENCTBUM, nporok y
obpa3zys obLLyro rMnotanamo-rmnodu3apHyo cuctemy. [lBenaauam-
> nepcrHas
Pabora 31O cMCTeMbl OCHOBaHa Ha NpuHLmNe nLKa
obpaTtHoM cBs3W. Korga KONMYecTBO ropMOHa Kakom-
Mop>xenypouHas
6O enesbl B KPOBN YMEHBLLIAETCA NN xenesa
yBE/IMUYMBAETCA, 3TO ONpesenseTca rmnoranamycomM v
o JKéndHele kamMHU 06pasyromcs 8 XEa4HOM ny3eipe UU XEAYHbIX
OH: BO3ﬂ.eV|CTByﬂ l'Iepe:?’ rMHO¢M3 Ha COOTBeTCTByl‘OUJ.yl‘O hpomokax e pesysiemame Kpucmasiausayuu xosecmepuHa u
Xenesy, obecneurBaeT peryMpoBaHne YpoBHS Cloa A

ropmoHa. Hanpumep, runodvs Bblgenser

MupeomponHeIl 20pMOH, KOTOPbIA CTUMYANPYET

AeATeNbHOCTb WWMTOBUAHOW Xenesbl. [1og BAvAHneM AencTBns
TVPEOTPOMHOro roOpMOHa rmnodmsa LWMTOBMAHAA Xenesa
BblpabaTbiBaeT CBOWN FOPMOH — TUPOKCUH, KOTOPbIM
BO3/EMCTBYET Ha OpraHbl U TKaHW. TMPOKCUH HanpaMyto BAUSAET U
Ha caM runodms, MHPOPMKMpPYs ero O pesysbratax CBOEW
AeATeNbHOCTW.

Yem 6osblue runodus BbiaenseT TMPEOTPOMNHOIO rOPMOHa, TEM
6o/blUe TMPOKCUHA BbipabaTbiBaeT LMTOBMAHAA Xenesa — 370
nonoXxuTenbHasa obpatHasa cBA3b. HanpoTuB, TMPOKCMH TOPMO3UNT
AeATeNbHOCTb rMnodu3a, yMeHblUas BblpaboTKy TMPEOTPONHOro
rOpPMOHa, — 3TO oTpuLiaTeNbHas obpaTHas CBA3b.

mnodwms

LLnToBunaHas xenesa

[Mnotanamo-runodursapHas cnuctema oTpaxkaeT COrMacoBaHHYHO
AeATeNbHOCTb HEPBHO-TYMOPabHOW PerysLumn opraHismMa.
HepBHasa 1 rymopanbHaa perynsauus B opraHvu3me, JOMNOHASA
ApYr Apyra, B COBOKYMHOCTM obecneumBatoT OAHY U3 BaXKHEMLLVX
0CObEeHHOCTeN Hallero opraH1M3Ma — CaMoperyaaLmLo
dursmonornyeckmnx GyHKLMM. 310, B CBOKO OUepesb, CTYXKUT
NoAZEeP>XaHMIO roMeoCTas3a — MOCTOSHCTBA BHYTPEHHEN Cpesbl
opraHu3mMa.

Kakune nonoxurenbHble 1 OTpuLLaTENbHbIE MOCNEACTBUA MOTYT BO3HUKHYTb ANA
OpraHu3ma npu UCKyCcCTBEHHOM BBEAEHNM TOPMOHOB N3BHE (B BUAE NIEKAPCTBEHHbIX
npenaparos)?
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MpumeHuTe NnonyueHHble 3HAHUA

Bo Bpems KOHTPONbHOM paboThbl y MOAPOCTKA PE3KO YyYacTUNOCh cepaLebreHme, BCNOTENN aj0HN U
noABMIOCh YyBCTBO TpeBorn. OH He 6eran 1 He ABUrancs akTMBHO — BCE MPONCXOANNO B COCTOAHUM MOKOS.
MpoaHanm3unpyiTe rpaduk, oTpaxaroLLmii AMHAMUKY HEKOTOPbIX GU3MONOrMYECKMX NPOLLECCOB,
NPOVCXOAALLMNX B OpraHn3Me NoApPOCTKa B 3TOT NEPUOA.

Yacrota cepaeuHbix COKpaLLeHwit

YpoBeHb notootaenenus (%) /
140

— ADTEPUANbHOE JaB/ieHNe (CUCTOINYECKO., MM PT. CT.) 4
m— YDOBEHb afpeHannHa (%) /

/
120 _

100

80

60

dusnonormyeckmne nokasartenu

40

20

Bpewms (B MuH.)

O6cyaure:

« Kakow Tun perynauumu (HepBHas Uaun rymopasibHas) 6bi1 akTUBUPOBaH B NepByto ouepeab?

« Kakune opraHbl U ropMOHbI MOI/IM Y4acTBOBaTb B peaKLuu nNoapocTka?

+ O6bACHUTE, 3aueM OpraHu3My HY>XKHbl TaKue U3MEeHeHUA BO BpeMsA cTpecca, aaxke 6e3
¢$u3nuyeckon akTUBHOCTMU.

MpoBepbTe NosyueHHble 3SHAHUA

1. YUTo Takoe rymopanbHas peryasaumsa U YeM OHa OTIMYAETCA OT HEPBHOW perynsumm?
2. Kakuve opraHbl 1 BeLecTBa y4acCTBYHOT B 'YMOPaibHOWN perynsumnm opraHnsma?

3. KakoBa posib KpoBM B NpoLecce ryMopasbHOW peryasumm?

4. KakoBa poab ryMopanbHOW pPeryaauumn B NoALep>KaHUn romeoctasa’?

5. YTto Takoe XenuHblil KaMeHb 1 KakoBa pPoJib 0bMeHa BeLecTB B ero obpasoBaHum?




Hayka, TeXHO/1I0rnA, XX13Hb

OAHO 13 TAXKEeNbIX NCMbITaHWI, BbiNaAatoLmX Ha A0 6O/IbHbBIX CaxapHbIM AMabeToMm,
3aK/It0YaeTca B HEOHXOAMMOCTM MOCTOAHHO KOHTPONMPOBATb YPOBEHb Caxapa B KPOBMW.
Te, KTO nony4yaeT Tepanunio NHCYAMHOM, BbIHY>KAEHbI AenaTb IKCNpecc-aHann3bl
FIFOKO3bl HECKOJIbKO pa3 B CYTKM, UTOObI He owmnbnTbCa B 03MPOBKe npenaparta. Aas
TOro, UTO6bI NPEOAONETL 3TO, YUYEHbIMM pa3paboTaHa “NCKYCCTBEHHAs NMOAXKENYA0UYHas
xenesa”.

|/|HCy.I'II/IHOBaFI nomna

CeHcop rntoKOo3bl

C NoMOLLbLO 3TOrO YCTPOWCTBA NOCAE CAMOCTOATEIbHOTO M3MEPEHUSA YPOBHSA MNHOKO3bl B KPOBU
Ha OCHOBaHMM MOAYYeHHbIX MOKa3aTeNen pPacCUnTbIBAeTCA HeobxoaMMasn A03a MHCYANHA, U
npenapat C MOMOLLbH MOMIMbl BBOAUTCA NOAKOXHO (60sbHbIE CaxapHbIM AMabeToM nosyyaroT
WHCYNIVH UMEHHO TakuM crnocobom). baarogaps HenpepbIBHOMY MOHUTOPUHTY THOKO3bl U
TOYHOMY PacUETY A03bl MHCYNMHA UCKYCCTBEHHAs NOAXENYA0YHasA Xene3a no3Bonset
CTabnnbHO KOHTPOAMPOBATb TEYEHME CaxapHOro anabera.
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SaK/siloueHme

Mo ctpoeHuto

LleHTpasbHas loN0BHOM MO3T

[ HepBHas
cnctemMa CnvHHOM MO3r
HepBHas HepBHas
cucrema cucrema
yesioBeKa Mepudepn- Hepeel yesnoseka
yeckaa
L HepBHaA HepsHble y3/bl
cncrteMa

— UYyBcTBUTENbHbIE

nepesaroT MMMYNbChl, MOCTYMNatoLLMe OT OPraHOB
YYBCTB, B CMUHHOW U TOJIOBHOM MO3rT

Buabi —— [lBuratesnbHble
HeﬁpOHOB nepeAatoT HepBHbIe MMMY/bChbl U3 LLeHTPasbHOM
HEepBHOW CUCTEMbI K MbILLLLAM W BHYTPEHHVM
OpraHamMm
— BcraBouHble

obecrneynBatoT CBA3b MeXAy 4YyBCTBUTE/IbHbIMU N
ABUTraTeslbHbIMU Hel7|p0HaMM

Mo ¢yHKUMAM

Comatunueckas HepBHaA cuctema
(Npov3BoibHas perynaLms paboTbl KOXM
N CKeNETHbIX MbILLLL)

BeretatnBHas HepBHas cucremMa
(Hempowu3BobHaA peryaaLma paboTbl
BHYTPEHHWX OpraHoB)

I—l—l

CumnaTtuyeckas MapacvmMnaTyeckas

—— lpopgonrosathbln MO3r
— Mocr

— CpegHuin mosr

FfonoBHOM

— [MpoMeXXyTouHbI
Mo3r MO3r

— Mo3xeuok

— bosblune nonywapus

)

)

Buonornyeckn akTmBHbIE BELLECTBA BbIAENAOTCA Buonornyeckn akTMBHbIE buonornuyeckn akTMBHbIe BelLecTBa —
yepes crneuyanbHble BbIBOAHbIE MPOTOKM Ha BeLLeCTBa BbIAENAOTCA B KPOBb U rOPMOHbI BbIAENAOTCA B KPOBb.
NOBEPXHOCTb Tesla UK B MOJOCTN OPraHoB. B MOIOCTV OPraHoB. l
MoToBble, casnbHble, CIE3HbIE, CIHOHHbIE, MeYeHb, CeMeHHUKHN, SUYHUKN, Mnous, anndus, wWntoBnaHas,

XKenyaouHble N KULLEeYHble XKeJie3bl. noa>kenyao4yHaa >xxenesa.

OKO/NOWUTOBUNAHbIE, HaAMOYeYHUKN, TUMYC.



O6o06wwarowme 3agaHmnA

1. MpoaHanunsnpyiTe pUcyHoK.

a) HazoBuTe OCHOBHbIE YaCTX HEMPOHA, 0603HaUYEeHHbIe Ha
pucyHke undppamm 1-5, n 06bACHUTE PYHKLNN KaXKA0M M3
HUX.

b) Kak nepesaércs HEPBHbIV MMMY/LC MO HEMPOHY? YKaxuTte
HarpasJ/ieHVe KaXA0ro CTPYKTYPHOro 3/1IeMEHTa B 3TOM
npotecce.

2. B kakue suevikmn npepcraBieHHOW CXeMbl MOXXHO
NOMeCTUTb HoOMepa YTBEepPXXAEeHNW, OTHOCALUXCA K
PYyHKLMAM CMMHHOrO Mmo3ra?

1. Nepesaya HEPBHbIX UMMYbCOB U3 FOJIOBHOTO MO3ra B CMMHHOW MO3rT

2. OTpéprvBaHve pyku nNpu NPUKOCHOBEHUM K TOPSYEMY NPeAMETYy

3. CrnbaHue n pasrnbaHme KOHeYHOCTEN

4. Mepepaya HEPBHbIX UMMYAbCOB OT BHYTPEHHUX OPraHOB Yepe3 CNMHHOW MO3T B FOJIOBHOM MO3r
5. Mepesaya HEPBHBIX MMMYAbCOB OT KOXW Yepe3 CMIMHHOM MO3T B FOJIOBHOW MO3T

17 (DyHKLI,I/II/I CMMMHHOIo MO3ra ‘l

PednektopHas: MpoBoaHWKOBas:

3. BoibepuTe BepHbIA BapuaHT oTBeTa:

e PednekTopHas gyra HaunHaeTcsa ¢ paboyezo opaaHa / peyenmopa.

e HepBHble MMMYAbCbl MPUHUMAKOTCA KOPOTKMMM OTPOCTKaMu HelmpoHa — deHOpumamu /
aKCoHamu.

e [lo yyscmsumensHeiM / 08U2aMeibHbIM HENPOHAM UMMY/bCbl MePeAatoTCs B LLeHTPaabHYHO
HEepPBHYO CUCTEMY.

e HepBbl, BbIXOASALLNE U3 CMMHHOIO MO3ra, U HEPBHbIE Y3/1bl OTHOCATCA K nepugepuyeckoli /
YeHmMpanbHoU HEPBHOM CUCTEME.

e BHyTpeHHss YacTb CMMHHOIO MO3ra COCTOUT U3 cepoeo / 6es1020 BeLLecTBa.




4. MpouuTtanTe onucaHme CMMNTOMOB U ONpeAennTe NPeANnoJIoXKUTE/IbHO NOBPEXAEHHDbIN
oTAes roJIOBHOro Mos3ra.

N2 HabarogaemMbli CUMNTOM

HapyLueHa KoopanHauna ,CI,BI/I)KeHI/II‘/’I N paBHOBecCue

OTcyTCTBYET peryimpoBaHue TemMnepaTypbl Tesa U YyBCTBO rofoAa

]
2
3 rlOTepﬂ CO3HaHUA, HEBO3MOXHOCTb TOBOPUTb U NPUHNMATb peLleHna
4

YualéHHoe ablxaHne 1 3aTPyAHEHHOE rIoTaHne

5. MpoaHanusnpyiite KpyroByro gnarpaMmmMy, Ha KOTOPOW NOKa3aHO, KaKue >kesie3bl U B KaKOM
NPOLLEHTHOM COOTHOLUEHUM YUaCTBYIOT B perynauum obmeHa Bewecrs, pocrta, SMOLvni 1
YPOBHSA caxapa B KPOBU B COCTOAHUM NMoKoA. OTBeTbTe Ha BONPOChI.

a) Kakas >enesa urpaet rnaBHyto posb B peryaauum obMeHa BeLects?
b) lona yyactna kakown >esne3bl MOXET YBENNUNTLCA B OpraHM3Me B COCTOAHUN cTpecca?

. LLinToBnaHas xenesa
. MopxenypouHas xenesa

. Tvnodwus
|:| Haznoueunnkn

6. OnpeaenvTte BepHble U HEBEPHbIE YTBEPIXKAEHUA:

1. TymopanbHasa perynaumsa ocyLecTBAAETC C MOMOLLbHO TOPMOHOB, MEPEHOCKMbIX KPOBbHO.
2. HepBHas perynaumsa npotekaeT MeAIeHHO, HO ABASETCA MPOAOIKUTENBbHON.

3. [Mnodus obecneunBaeTt TONbKO r'yMOPabHYHO PEryNALnto.

4. Pednekc — 310 NpuMep ryMopasibHOW peryasLmu.

5. [OpPMOHBI BO3AENCTBYHOT TO/IbKO Ha COCeHME KIETKMN.

6. B otBeT Ha curHan, I'IOCTyI'Ié]I-OLLI,VIIZ M3 rmnotasamyca, Hagno4vYeyHUKn BblAENAROT
ajpeHaJInH.
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OpraHu3m yenoBeka noay4yaet MHGopmaLmio 06
oKpy>aroLem mupe bnarogaps opraHam 4yBCTB. VIMEHHO
3TV OpraHbl MOMOTaroT BOCNPUHMMATL CBeAEeHUs 06
OKpY>KatoLLLen cpee, pearnpoBaTb Ha U3MEHEHUS Y
NPUHUMaTb peLleHns. bes HUX HEBO3MOXHO NpeACTaBUTb
HW1 obyueHwne, HM paboTy, HM obLeHwe.

Ka>kabln opraH YyBCTB CBfA3aH C ONpeaenéHHbIM OTAEN0M
FOJIOBHOTO MO3ra, 06pasys CNOXHYH U TOUHYH CUCTEMY —
aHann3atopsbl. OTa cMCTEMa BOCMPUHUMAET BHELLHWE
pasgpaxuTenn, NpeBpaLlaeT Ux B 3neKTpudeckmne
MUMMYAbCbl U NepesaeT B rOJI0OBHOM MO3r. B Mo3re 31u
CUrHaNbl aHaAN3NPYHOTCS.

® Bpemsa 3KcneprMeHTa 406poBO/bLaM ® 1 Kakue opraHbl YyBCTB 6blIn
MoKasblBasv N306paxkeHne TMMOHa U 33/,eMCTBOBaHbI B JaHHOM
BOCMPOU3BOAWNIN 3BYK €r0 paspesaHus. 3KCnepuMeHTe?
OZHOBpPEMEHHO B BO3AyXe pPacnbinsaav cnabbiv 2. Kak 06bACHWTL NosAB/eHME
JIMMOHHbIN apomaT. HecMOTpA Ha TO, UTO y4aCTHMKM BKYCOBbIX OLLyLLEeHWI Npu
He Npob0oBaiN IMMOH, Y MHOTVX HauMHaNoCh OTCYTCTBUW MPAMOTO
C/IOHOOTAENEHME N MOABAANOCH OLlyLeHNe BKYCOBOTO pasgpaxutena?
KWCNOro BKyCa BO PTy. ITOT NpoLecc 0bbAcHAeTCA 3. loyemy MO3r MOXeT
TECHOW CBA3bHO MEXAY AeATe/IbHOCTbHO OPraHoB "[ocCTpanBaTh” BOCnpuATE Ha
YYBCTB M FOJIOBHOTO MO3ra: 3pUTebHblE, CYXOBblE OCHOBE CuUrHana BCero 1uib
M 0B6OHATENbHbIE CUTHANbI aKTUBMPYHOT BOCNpUATHE OAHOTro nan AByX OpraHoB
BKyCa Aaxxe 6e3 peasbHOro pasjpaxurens. YyBCTB?

V13 pa3gena Bbl y3HaeTe

 OpraHbl YyBCTB — 3TO CTPYKTYpPbI, pearnpyroLime Ha cneumbunyeckmne pasapaxxmtenm
 AHanM3aTop COCTOUT U3 PELLenTOPOB, YyBCTBUTENBHOTO MPOBOAALLENO MyTW U
COOTBETCTBYHOLLErO OTAENa NOAYLIAPWIA TOIOBHOTO MO3ra

+ OpraH 3peHuns — a3 — COCTOWT M3 Ma3Horo f610Ka 1 BCMOMOraTelbHOro annapara
* [na3 cnocobeH dokycnpoBaTbcs, UTOObI BUAETb OOBEKTBI, PACMONIOXEHHbIE Kak Ha13KO, Tak U

Aanexo
* YX0 IBNAETCA OpraHOM KaK C/lyXa, Tak U paBHOBECUS
+ Koxka uenioBeka cOCTOUT M3 aNMAEPMUCA, AEPMbI U TUNOAEPMbI
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3.1 OpraHbl 4UyBCTB

YenoBek NOCTOAHHO B3aUMOZENCTBYET C U3MEHSAIOLLENCS (I E8 OpraHbl
OKpY>KatoLLell Cpeaoit 1 nonyyaeT MHGOPMAaLIMIO O NpoLeccax, ”Ciib;g 4yBCTB,
NPONCXOAALLNX B HEW, nocpep,iiom OpraHoB YyBCTB. aHaansatop

«E2e

» Kak opraHnsm BocnpuHumaer
3Ty Hpopmaumio?

 [ae n Kak aHanusnpyerca 3T1a

nHpopmaumna?

Y yenoBeka XOpOLLIO pa3BUTbl YyBCTBA 3PEHUSA, C/IyXa, OCA3aHWS,
BKyCa 1 060HAHWSA. KaXkabli opraH 4yBCTB BOCMPUHMMAET CBOW,
cneumdUUecKnin 4Na Hero pasgpaxkuTtenb 1 nepejaeT ero B
rON0BHOW MO3r. baarogaps oLyLLeHNAM MOXHO Noay4YaTb
MHGOPMaLMIO He TONbKO O HAIMYMM Pa3fpaxKnTens, HO U O ero
dopme, LiBeTE, BKyCe U CTPYKTYpe MOBEPXHOCTU.

OpraHbl 4yBCTB

Xop pabotbi:

1. MpoaHanun3npynte nsobpaxeHune 1 ycTaHOBUTE CBA3b
MeXJy OpraHamMu YyBCTB U COOTBETCTBYHOLL MMM
obnactamu Mos3ra.

2. Onpepennte, B Kakor 061acTh NONyLIapuiA rOIOBHOTQ
MO3ra aHaAU3UPYOTCA 3peHNE, Cyx, OBOHsAHME, BKYC W
KOXHO-MblLLIEeYHas YyBCTBUTEIbHOCTb.

[estenbHocTb

O6cyaute:

« K uemy Mo>xeT npuBecTu noBpeXXaeHne KaKou- T
nmn6o obnactu nonywwapuii roI0BHOro mo3ra? {L—‘) . @
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K npumepy, korga Bbl 6epéTte B pyKy IMMOH, OAHOBPEMEHHO PaboTatoT HECKObKO
YyBCTB: KOXa OLLyLLaeT ero 6yrpncryto moBepxHOCTb U Bec, rasa — LBeT 1 dopmy, a
HOC — 3anax. B kope ronoBHoro mosra ata nHpopmauuns obbeaNHAETCA N
aHanu3npyeTcs, B pesysbraTte yero GopmMumpyeTca LeoCTHOe nNpeacTaBieHme o
NMMOHE.

Kaxkapln opraH 4yBCTB BOCMPUHUMAET pa3ApaXKeHns 13 okpy>karoLLen cpespl
nocpeacTBOM peLienTopoB. PeLienTopbl NpeAcTaBAAoT cO60n 0cobble HepBHble
OKOHYaHMA nan knetkn. OHWM MOryT pacrnonaratbCs Kak B BUAe Cneunanm3npoBaHHbIX
KN€TOK BHYTPW OPraHOB YyBCTB, TaK Y B BUAE HEPBHbIX OKOHYaHWI, HAXOAALLMXCA B
KO>e, MbILULIAX UAN CAN3NCTBIX 0B0N0UKaX.

mnynbcbl, nocTynarowme oT peuenTopos, NepeAaroTcs YyBCTBUTENbHBIMY
HeMpoHamu B onpeseseHHble y4acTKu Kopbl HONbLLMX MOAYLLAPUIA TONOBHOIO MO3ra.
PeLienTopbl, NpOBOAALLMI NYTb U OnpeAeneHHas 06aacTb KOpbl 60bLWNX
noayLlwapuin, No KOTOPbIM NEPEeSatoTCA pasjpaxeHns, obpasyroT efnHYHO CUCTEMY.
JTa cucTema HasblBaeTCa aHa/au3amopoM UNN CeHCOpHOU cucmemou (OT naT. sensus —
“yyBCTBO", "OLyLeHne"). AHanM3aTop COCTOUT U3 TPeX OCHOBHbIX OTAENOB:
nepugepuyecko2o — rae peLenTopbl NpeobpasyroT NoayYeHHble CUrHabl B
HepBHble MMY/bCbl; NPOBOOHUKOB8020 — OBbIYHO COCTOALLErO N3 COOTBETCTBYHOLLENO
HepBa, KOTOPbIN NepeaaeT HePBHbIE MMMYAbCbl OT OPraHOB YyBCTB K MO3TY;
yeHmpasaeHo20 omaesid, PacrnoNOXEeHHOrO B OnpejeneHHbIX 30HaX KOpbl FOJIOBHOrO
Mo3ra. 34eCb NPOUCXOAUT aHaAN3 NOJyYeHHON nHGopMaLnK, B pesysbTaTte Yero

dbopmmpyeTca owyLeHmre.

30Ha KOXHO-MbILLEYHOM YYBCTBUTE/IbHOCTU BKyCOBaﬂ 30Ha

Ob6oHsATeNbHAsA 30Ha

dll

3puTenbHas
30Ha

LleHTpbl
NMPOMEXYTOYHOro
mosra

. >
CI'II/IHHOI/I MO3r n LI,eHprI

« CTBOJ1a r0JIOBHOIO MO3ra
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MNoBpexaeHne 60 YacTn Kakoro-anbo aHanmsaTopa NPUBOANT
K 0c1labfieHnto nan NOAHOM NoTepe COOTBETCTBYHOLLErO
owlyueHna. Hanprmep, notepsa 3peHns MoxeT HbiTb CBA3aHa He
TONbKO C MOBPEXAEHWEM /133, HO 1 C MOBPEXAEHNEM
3pUTENBHOTO HEPBA AW 3pUTENBHOMN 061aCTN KOPbI TOJIOBHOTO
mo3ra. Ecan dyHkumns kakoro-anmbo opraHa 4yBCTB HapyLLaeTcs,
Apyrve opraHbl NbITalOTCA YaCTUYHO KOMMEHCUPOBaTh ero paborTy.
Tak, y togen, NOTepABLUNX 3PEHNE, YCUAMBALOTCA CyX, OOOHAHME
n ocazaHme. OHM yyaTca umMTaTb KHUTW Ha OLLYyMb, Y3HaBaTb Jt0AeN
n npegMeTbl No 3anaxy n dopme. Myxune 1 Hemble OT POXKAEHNSA
NFOAN MOTYT “C/iblwaTh” My3bIKy, OLyLLas BUOpaLnmn oKpy>KaroLLen

cpeabl.

Kakol opraH uyBCTB, MO BalleMy MHEHWIO, Hanbosiee BaxKeH ANs YenoBeka B
noBcesHEBHOM Xn3HM? OBOCHYNTE CBOE MHEHME.

MpumenuTte nonyueHHble 3HAHUA

Onpep,enVlTe OpraHbl YyBCTB, TUMN PELUENTOPOB U q)OpMy BOCMPUATUA, yd4acTByroLne B Ka)KAOIZ n3

CNefyoLWmMX CUTYaLni. OpraH uyecTe| Bug
(opraHbl) peuenTopa

YenoBeK, MPUKOCHYBLUVCh K TOpsiYelt Yallke, Cpasy Xe OTAEePrvBaeT pyKy

YuTas KHUTY, yYEHVK BCMIOMUHAET TEKCTOBYH MHMOPMAaLMIO MO LBETY UANKOCTPALIMN

PebeHok CMOpLWWMBaETCA, HaAKyCMB AONbKY JINMOHA

MouycTBOBaB 3anax efpl, Pe6eHOK UAET Ha KYXHIO

Ycnblwae curHan aBTOMO6I/IfIFI, newexos ¢ 4oporn oTxognT B CTOPOHY

O6cyaure:

« Kak Bbl JymaeTe, MOXXET /IM B KaKOW-/IM60 U3 NepeuncieHHbIX CUTyauuii B Npveme U nepegaue
MHpOpMaLMN COBMECTHO YYacTBOBaTb HECKOJIbKO OpraHoB UyBcTB? O60CHyiiTe cCBOe MHEHue.

« C kaKkoW gonen nonywapuii roIoOBHOro Mo3ra CBi3aHO pelLleHue Nnewexoaa oToMTu € Joporuy,
ycabiliaB 3ByKOBOW curHan?

nposepb're nojiyyeHHblieé 3HaHUA

1. N3 kakmx OTAeN0B COCTOUT aHanmn3aTop?
2. [MoBpexaeHne Kakol YacTu aHann3aTopa He NO3BOASET BOCMPMHUMATb pa3gpaxeHne?
3. MoueMy OAuH 1 TOT Xe pasgpaxuTenb BOCMPUHMMAETCA Pa3HbIMX OpraHamu YyBCTB MO-pasHOMY?
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3.2 [ha3. 3puTenbHbIN aHann3aTop

rnas, oTopeL,enTop, Nasouka,
CEEREN K01604Ka, 4a/1bHO30PKOCTb,
jtbt® 0/11130PYKOCTb

[Na3a BOCNPUHMMAIOT CBET 1 NnepejatoT
MHPOPMaLMIO B MO3T. 3Ta UHPOpMaL S
NPUHUMAETCA N NHTeprpeTMpyeTca B

Pa3NYHbIX CTPYKTypax Mo3ra.
BonbLias yacte MHGopmauuuy,

NOCTynatoLLen N3 OKpy>KatoLLiei - Kak Bbl AymaeTe, Hann4ue kakoro cakropa
Cpesbl, MPOXOoAUT vepes HGOGXOAMMO AnA BbINONIHEHUA 3pUTEesibHbIM
aHanusaTtopom cBoen PyHKUUn?

3pUTe/IbHbIV aHaAn3aTop.
« Kak pa3nuyHble HapyLweHUs1 3puTeNbLHOro
aHanusaTopa BAUAIOT Ha obLlee BocnpusaTue
M OpUEeHTaLu1IO B MPOCTPaHCTBe?

) VameHeHMe uyBCTBUTE/ILHOCTM 3pauka NPU pasHbIX YPOBHAX Ocsewenocts | fnamer

% | OCBeLLEeHHOCTMN = P

o . (nrokc) 3pauka (Mm)

== Ha ocHoBe npeacTaBaeHHbIX AaHHbIX NOCTPONTe rpadumk o ) 7

TEMHOTa

§ 3aBMCUMOCTU JMaMeTpa 3payka OT OCBELLLEHHOCTM. = 3

x

(V) .

= Xop pabotbi: 200 4

1. Ha ocHoBe npeAacTaBaeHHbIX AaHHbIX NOCTPOKTe rpadumk 1000 3

3aBMCUMOCTU AMaMeTpa 3payka OT OCBELLEHHOCTU. 5000 2

2. PaccunTarite cpesHuin auameTp 3padka B AvanasoHe ot 0 go 1000 nrokc.

O6cyaure:
1. Kakasa 3aBucumocTb HabloAaeTca MeXXay OCBEeLLeHHOCTbIO U COCTOAHMEM 3pauka rnasa?
2. KakoBo 3HaueHue 3TOM aganTUBHOW 3aBUCUMOCTN?

OpraH 3peHus COCTOUT M3 I1a3HOoro abaoka n BCnomMoraTesibHou cuctembl. K BCnomoraTenbHOM
CUCTEME OTHOCATCS BEKM, PECHULLbI, OPOBM, MbILLLbI, MPUBOAALLME a3 B ABUXEHMWE, U CI€3Hble
Xenesbl.

BcnomoraTesnbHas cMcTemMa 3almLaeT r1a3 oT MexaHUYeCckmx NoBPEXAEHNI, MblY, NOTa U
BO34,eNCTBMA APKOro cBeTa. [1a3Hoe A610K0 COCTOUT 13 060104eK, MPOBOAALLEN CBET ONTUYECKOM
CUCTEMBI M CBETOBOCMPUHUMAOLWNX GOTOPEL,ENTOPOB.

Ob6onoukn
[na3Hoe A610KO COCTOUT 13 Tpex 0boouek: Hapy>KHOW 06o10ukn — bes104YHoU, cocyoucmot
060/104KU N BHYTPEHHEN — cemyamku. [NepeaHss npo3paydHas yacTb 6enoyHom 06004KH

Ha3blBaeTCs pozosuyeli, a NepeaHas YacTb COCYANCTON 060N0UKN, cogep KaLLas MUrMeHTbI,
npuaatoLLme rnasy LBeT, Ha3bliBaeTca padyxHol 060104KoU.
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Mexay cocyAncTon 06010UKON N CETUATKOW pacrnoaaraeTcsa CNou YepHOro NMUrMeHTa,
MOrNoLLaroLWmiA CBET. BHyTpW rna3Horo sboka HaxoauTcs Npo3payHoe xeneobpasHoe
BELLLECTBO — CMeK/108UOHOe meJio, KOTOPOe NpUAAEeT eMy onpeseneHHyto dopmy u
NpesoMAseT CBETOBbIE JTyUU.

Hapy)KHaﬂ rnasHada Mmbllla

Cne3Has xenesa

BenoyHas obosouka

Cocyauncras obonouka
PecHunyHbie

MbILLbI CeTuatka

Papy>xHas

obosiouka
XXentoe nATHO

BenoyHas 3pauok

CnesHblli KaHan obonouka

Pagy>xHas obonouka
3pavok Porosuua

CreknoBugHoe
Teno

3puTenbHbIl HepB

Cnenoe naTHO

B ceTuatke rnasa HaxoAAaTCA CBETOUYBCTBUTE/IbHbIE PELLENTOPbI — NAIOYKU U KOJOOYKU.
O6nacTb B LieHTPabHOM YacTh ceTyaTky, rae npeobnasarot KONOOUKYM, Ha3blBaETCA
KeimeIM nIMHoM. banxke K nepudepnmn cetTyaTkm pacrnonaraeTcs 60/bLie naaoyex.

3puTenbHBbIN
HepB

HanpaBneHMe cBeTa

CeTuatka

3aaHss
=
MepeaHan yacTb
YyacTk ceTyaTku
ceTyaTKH ;M ! il
=y |
B~ ,

U J ~ ~
BosnokHa Y Konbouku Manoukn, MUrmeHTHbIV croi

Moas Y
3puTeNbHOTO Hepsa (N0t HEPOHOB  CgerouyBCTBUTENbHBIE PELIENTOPSI

\ J
Y

CeTyaTka
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Manoukun obecneurBatoT 3peHne B CyMepkax, a KONbouku — LiBETHOE 3peHue. B mecte
BbIXOZa 3PUTE/IbHOTO HepBa, 06Pa30BaHHOTO aKCOHAaMU HEPBHbIX KJIETOK CeTyaTky,
Masiouky 1 KONBOUYKM OTCYTCTBYHOT. DTa 06/1aCTb HA3bIBAETCA C/1eNbIM NSIMHOM.
3puTencHble HEPBLI 060X 11a3 MPOXOAAT Yepe3 PasINYHbIe OTAE bl MO3ra U
HanpaB/AOTCA B 3PUTE/IbHYIO 30HY, PACMONOXEHHYHO B 3aTbIIOYHOM A0e KOpPbl
MpPaBOro 1 JIeBOro NOJyLWapuii Mo3ra.

3pa4oK — 3TO OTBEPCTUE, PAaCNOIOKEHHOE B LEHTPe pagy>kHon obonoukmn. OH
pedAeKTOPHO Cy>XaeTcs U PacLUMPAETCS C MOMOLLBIO paAnasbHbIX U KPYrOBbIX MblLULL,
pasy>Hou obonoukn. brarogaps 3Tomy perynmpyercs KONMYecTBO CBETA,
nonagaroLlero B r1as.

CNABbI CBET

Cokpaluaetcs CUJbHbI CBET Cokpaliaerca
paavanbHas Kpyrosas
MbILILLA

MblLULLA

-y o
Y

~ P || | =
et 3pauok paclumpseTcs TR 3pauok cyxaercs

XpycTranuk — 370 Npo3payHas ABOSIKOBbIMYKas JIMH3a, PacroIoXKeHHas Nno3ajn 3payka.
C nomolLLblo 0COBbIX CBA3OK OHAa COEAMHAETCA C PECHUYHOW MbllLei. Baarogaps
COKpPALLEHMIO 1N pacciabNeHno PECHUYUHBIX MbILL, U3MEHSAETCA KPMBU3HA XPYyCTaanka u
n3o6paxeHre obbeKTa NpoeLmnpyeTcs Ha ceTyaTky. B pesynbraTte atoam ¢ HOpMaibHbIM
3peHneM MOTYT YETKO BUAETb OOBEKTbI, PaCcroIOKeHHbIe Kak B6M3K, Tak 1 BAANEKE.

MexaHun3M 3peHusn

CBerT, OTpaXkeHHbI OT 06beKTa, MPOXOANT Yepes3 NPO3paYHyr0 POroBULLY, 3payokK 1
xpycTanuk. baarogaps cokpalleHunto 1 paccnabaeHno PeCHUYHOW MblLLLLbl BbIMYKAOCTb
XpyCTanvka yBeanumBaeTcs, Korga o6bekT HaxoAnTCs 6AM3KO, N yMEHbLUIAETCA, KOrAa OH
HaxoaunTcs ganeko. B pesynbrate n3obpaxeHne obbekTa GoKycMpyeTca Ha ceTyaTke.
Mo3TOMY Mbl MOXEM YETKO BUAETb OO6BbEKTbI HE3ABMCMMO OT TOTO, HAaXOAATCA OHU 6AN3KO
AW aaneko. DTO Ha3blBaeTCs akkomoodayued.

PecHnuHas MbllLa

MoaaepxuBaroLLan ceasKa “-\ 4
3PEHWE C AAJIBHETO PACCTOAHWNA 3PEHUE C BJIMDKHEIO PACCTOAHNA
1. CBA3KM CUNBbHO HaTATMBAOTCA, PECHWYHAs MbllLa paccrabnsetca 1. CBA3KM paccnabnatoTcs, pecHNYHas MblllLa CoKpallaeTcs

2.B pe3ynbrate XpyCcraank ynaolaeTca 2.B pe3ynbrate XpyCcTaJnK CTaHOBUTCA BbIMYK/1bIM
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Xots n3obpaxkeHve npesMeTa NPOeLMpPYeTCA Ha CeTYaTKy rn1asa B NepeBepHYTOM BUJE,
HaLl mMo3r 6iarogaps MHbOpMaLMK, NOCTyNatoLWen OT APYrix OPraHoB YyBCTB, MOXET
NPescTaBAATb U BOCMPUHUMATbL €ro B MPaBWIbHOM NOAOXeHUW. Kaxapbln o6bekT
OZHOBPEMEHHO BUAEH ABYMS a3amMn. ITO Ha3biBaETCS OUHOKY/IAPHLIM 3peHUeM.

HapyLueHus 3peHus

Mpun HekoTOpbIX AedekTax rnaszHoro absoka nobpaxxeHne oTaaneHHoOro obbekTa
npeaMeTa GoKyCcMpyeTcs He Ha ceTyaTke, a No3aju Hee UK nepea Hew. B atom cnyyae
4esIoBEK UCMbITbIBAET 3aTPYAHEHUS C YETKMM BUAEHUEM NpeaMeToB. [pn BpoXAEHHOM
61130pyKOCTN ANVHA ra3Horo abaoka yanivHeHa. B pesynbrate n3obpaxeHuve
oTAaneHHoro obbekTa GoKycMpyeTca nepes ceT4aTkon. B aTom cnyyae Bpay pekomeHayeT
naLMeHTy HOCUTb OYKM C paccemBatoLLMMmN AnH3amMK. [pn AanbHO30PKOCTH XKe
n306paxkeHre pacrnoNoxXeHHOro B6an3un npegmerta GOKycMpyeTca no3ajm ceTyaTku. IToT
AedekT BO MHOTMX Cly4Yasx BO3HMKAET U3-3a BPOXAEHHON YKOPOUYEHHOCTM [1a3HOro
abnoka.

JNyum ceeta dokycupytotcs Jyun ceeTa pacxoasTcs,
B/IN30OPYKOCTb 4
nepes ceTyaTKow yTO6bI MOMACTb Ha CeTUaTKY

YYyy

PacceunBatowyasn
Cetyartka IMH3a Cetyatka

JAIbHO30PKOCTb Jlyun ceeta pokycupyrotcs Jlyum cBeTa cobupatotcs,
3a ceTyaTKom yTOObI MOMAaCcTb Ha ceTyaTKy

CobupatoLyas

CeTtyaTka - CeTyaTka
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B HEKOTOPbIX C/ly4Yaax Aa/lbHO30PKOCTb MOXET BO3HMKATb B pe3y/ibTaTe U3SMEHEHNA
KPUBWM3HbI XpyCTaJiMka — €ro ynaoweHnA. OT0 06bIUHO Ha6mo,n,aeTca Y NOXWJbIX

nrogen. JIIoAAM € JasbHO30PKOCTbIO Bpay PeKOMeHAYeT HOCUTb OUYKM C COBMpatoLLMMM
JINH3aMMU.

Kak 6bl M3MeHWNach XN3Hb YenoBeKka Npu HapyLLleHU BUHOKYNAPHOTO
3peHna’?

npumeuwre nojiyyeHHbleé 3SHaHusA

NHbopmaumsa, nocTynaroLas ot ceTyaTkv 060mnx r1a3 YenoBeka, AOCTUraeT 3aTblIOYHOW J0/IM TONOBHOTO
MO3ra no ABYM 3pUTe/IbHbIM HepBaM, NepeKpeLLnBatoLwmecs Mexay cobon.

Y yueHvKa BHE3aMHO YXyALNIOCh 3peHNE Ha OAMH rna3. HeobxoAnMO BbISCHUTL, B KaKOM YacTu
3pUTEIbHOTO aHasM3aTopa BO3HMKAA NPobieMa, N OOBACHUTL pe3yabTaThl.

Pe3ynbTaTthl 06Cnef0BaHNA: 3pavoK pearvpyeT Ha CBET, akKkOMOZJaLMA COXpaHeHa, HO MNP 3aKpbITUK
3/l0POBOrO M1a3a OH HE BUAUT HUYETO, AaxKe NPW IPKOM OCBELLLEHN.

3pwuTenbHbIN HepB

JleBbI a3

lMpaBblii ra3

O6cyauTe:

« Kakas uyacTb 3puTesibHOro aHasnsaTtopa MoXkeT 6bITb NoBpeXxaeHa?

« Mouemy peakuusa 3pauka Ha CBET COXpaHAETcs, HO n3obpakeHre He BoCNpUHMUMaeTca?

« MoxxeT i1 noTeps 3peHUs OA4HUM /1a30M MOB/IMATL Ha HOPMaJibHYIO paboty apyroro rnasa?

MpoBepbTe NosyueHHblEe 3HAHUA

1. VI3 Kaknx YacTein COCTOUT 3pUTE/IbHbIN aHaAn3aTop N KakoBa UX GYHKLNA?
2. [ae pacnonoxeHbl NasoYkm 1 KONOOUKN 1N YeM OHU OTINYArOTCA?

3. KakoBa posib 3payka v XxpycTaanka B npoLiecce 3peHns?

4. NMouemy n3obpaxeHune, nonagatoLLiee Ha ceTyaTky, NepeBEPHYTOE, HO Mbl BUAMM €ro NpaBuIbHO?
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3.3 Yx0. AHanusatopbl cayxa n paBHOBeECUH

aHanmM3saTop Cnyxa,
SN BeCcTNOYNAPHDIN

CJioBa
OpraH c/iyxa No3BOJISET Y€J0BEKY BOCMPUHUMATDL 3BYKOBbIE annapar

CUrHanbl N3 Opr>|<ar0|_|_|,e|/| cpeibl. DTN CUTHaNbI npeaynpexxaarot
yenoBeka 06 oNacHOCTM 1 MoOMoraroT emy B3aVIMO,D,eI/ICTBOBaTb @

W i BHELWLHMM MUPOM. OpraH CNyXa Tak>Xe Urpaet BaXXHYyH POJib B
nogaep>XaHn paBHOBeECUA TENA.

» Yto TaKoe 3ByK U KaK YXO BOCIIPMHUMAET ero?

« Mouemy uenoBek MOXXeT pa3aiMyaTh BbICOKME U HU3KMe 3ByKU? O60CHyiTe CBOe MHeHue.

« Kak HapyweHusa cnyxa BANAIOT Ha NOBCEAHEBHYHO YKU3Hb YesioBeKa?

- Kak Bbl aymaeTe, B uem pasHuL,a MeXAY NOHATUAMM “"opraH cayxa" n " aHanusatop cayxa“?

Ponb cnyxa B opueHTaumm u 6e30nacHOCTH YesioBeka
X P O6cyaute:

1. ¥Yaanocb nm Bam TOUHO onpeaenvtb
HanpasJ/ieHue 3ByKa?

2. Kakyto posnb nrpaer Hanavmume aByx
ylwieil B onpeaeneHnm NCTOUHUKA
3ByKa?

3. Kak Bbl AymaeTte, BO3MOXXHO /1N
OpPMEHTUPOBATbCA B NPOCTPaHCTBE
TO/IbKO € Nnomoublo cnyxa? Mouemy?

Xop, paboTtbi:

1. BcTaHbTe napamMu 1 No ouepean 3aBsA3blBaliTe r1asa

CBOEMY OJHOKACCHMKY MONOTEHLEM.

2. YUeHVK C OTKPbITbIMU F1a3aMU JOJIXKEH XI0MHYTh B
NajoLWn U TPOMKO NPOU3HECTU tobble CI0Ba, CTaHOBSACH
cneBa, CNpaBa, Cnepeau v c3aau.

3. YueHuK ¢ 3aBsi3aHHbIMM r11a3aMu AOJXKEH OMNPeAenunTb, C
KaKOWM CTOPOHbI MCXOAUT 3BYK.

¥x0, aBnatoweecs OCHOBHbIM OopraHom cnyxa, COCTOUT U3 HAPY>KHOCO, cpeaHeeo N BHympeHHez0 yxd.

Hapy>xHoe yxo

YwHasa pakoBunHa, obpasoBaHHaa XPALLOM, y1aB/aMBaeT 3ByKOBbI€ BOJIHbI U NepeAaeT UX BO BHELLHWM
C/lyXOBOW MPOXOA. BHelwHWI ciyxoBow Npoxog 3aBepluaeTca bapabaHHon nepenoHkown. bapabaHHas
nepenoHKa CNy>XXUT rpaHnLent Mexay Hapy>KHbIM 1 CpeAHUM YXOM. YILHas cepa, Bblgensemas
Xenesamu B CTEHKaX CyXOBOTO MPOXOAQ, 3aAeP>XXMBAET YacTMLbl MbIIM W BbINMOJHAET 3aLUTHYHO
dYHKLUMIO.

CpegaHee yxo

PacrnonoxeHo BHYyTpW BUCOYHOW KOCTU 1N COCTOUT 13 bapabaHHOW NOAOCTW, 3aMONHEHHOW BO3YXOM.
B 3TOM NONIOCTM HAaXOAATCA TPU CNYXOBbIE KOCTOUKW: MOJIOMOY€EK, HaKO8AbHA Vi CMpemMeyKo.
MocnepoBaTeNbHO MOABUXXHO COEANHEHHbIE APYT C APYTOM, OHW YCUMBAKOT 3BYKOBbIE BOJIHbI,
BO3HMKaloLWme Ha bapabaHHOW NepenoHke, N NepeaatoT UX K OBaJibHOMY OKHY.
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A YuwHas
Cpe,u,Hee YXO COegnHAETCA C HOCOTNOTKOU Yepes MonyKpyskHsle KaHansi

pPakoBUHa
cnyxoByto Tpyby (EBctaxmeBy Tpyby). OHa
obecneuvBaeT BblpaBHMBaHWeE JaBAeHUS B

Mpeaasepue

Tpemeuko

HakoBanbHs

o Ynutka
H6apabaHHOM NONOCTM C JAaBNEHNEM BO BHELUHEM bﬂ
yxe. ™

BHyTpeHHee yxo

CoCTOUT U3 KOCMHO20 N NePenoH4Yamoz2o
1abupuUHMO8, PacnoNOXEHHbIX BHYTPU BUCOYHOM
KocTu. [epenoHyYaTbln NabUPUHT HAXOAUTCS ._ e
BHYTPW KOCTHOrO nabupuHTa. NpocTpaHCcTBO \ . BapaGanHas
MEX/y HUMM 3amnoJIHeHO nepuiumgol, a ; nepernonka
BHYTPEHHSAS YacCTb NepenoHyaToro 1abnpmnHta —
sHOouMgouU. KOCTHbIV NabUPUHT BKAKOYaeT Hapy < cnyxosoi
npeasBepve, YINTKY U TPU MONYKPY>KHbIX KaHana. — MPoxoa

B ueHTpanbHOW YacT! NnepenoH4YaToro fabupurHta SRS yxo SR
HaXOoAATCSA KPYI/bIA 1 OBaNbHbIA MeLLIoYku. B

EapaGaPHan
nosjocTb

EscTaxvesa -
Tpyba

NONYKPY>XKHbIX KaHanax, KpYr/ioM v OBalbHOM MeLLIOYKaxX PacrnoioXeHbl peLLenTopbl BECTUOYASPHOTO
aHann3aTopa, a B yNTKe — peLenTopbl CIyXOBOro aHaam3atopa.

3BYKOBbIE BOJIHbI, Y/IaB/VBAEMbIE YLLIHON PaKOBUHOW, MPOXOAAT Yepe3 Hapy>KHbIN CIyXOBOMW MPOXOZ U
BbI3bIBatOT KonebaHmna 6apabaHHOM NepenoHKM B COOTBETCTBUM C HYaCcTOTOM 3ByKa. TV KonebaHus,
YCUNEHHbIE CNYXOBbIMM KOCTOUKaMW, Yepe3 OBa/IbHOE OKHO MePesaroTcsl Ha XUAKOCTb B YANTKE
(nepuanmaoy), KOTOpas, B CBOKO OYepesb, BbI3bIBAET ABUXKEHME SHAOANMObI. B 3TOT MOMeEHT
NPOUCXOANUT pasfpakeHre PeLLenToOpoB B YNTKE U BO3HUKAKOLLMIA MMMNYAbC NepesaeTcs No BOJOKHAM
C/lyXOBOTO HEPBA B CIYXOBYH 30HY BUMCOYHOM A0JIM KOPbI FONOBHOrO MO3ra. 3aecb GopmumpyeTcs
oLLyLLeHMe cyXa. DTO MO3BOJIAET YeI0BEKY OMNPeAensTh XapakTep, TPOMKOCTb M BbICOTY 3BYKa, a TakXe
C/blWaTh M MOHUMATL C0BaA.

Bo BHYTpeHHeM yxe MOAYKPY>KHble KaHasbl, KPYTAbl U OBasibHble MeLLIOYKM 00pa3yroT BECTUOYASPHbIN
annapar. BHyTpeHHAA cTeHKa Kpyr/ioro 1 0BajibHOrO MeLLIOYKOB, HaMOJIHEHHbIX XXMAKOCTbIO, COAEPXUNT
peyenmopHsie K/iemku C MHOXECTBOM BOJIOCKOB M KPUCTa/Ibl CONEN KanbLis, Ha3blBaeMble
omosumamu. OHn obecneumBatoT BEPTUKabHOE U TOPU3OHTa/IbHOE PaBHOBECKE Tesla COOTBETCTBEHHO.

OBanbHoe
OKHO

KaHan ynntku

VauTka KaHan ynntkum

BonockoBblie knetkn KaHan YANTKN
BonockoBble kneTku |

F HepBsHbie BONOKHa
BapabaHHas Kpyrnoe okHo Cnyxoeoii Heps BosiockoBeiii peLienTtop

nepenoHka

65
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Kpome Toro, B KOCTHOM nabvpuHTe
Bonockossie  BHYTPEHHErO yXa PacroNoXeHbl Tpu
e B3aUMHO NepPreHANKYASPHbIX
NOAYKPY>KHbIX KaHana. OHW Takxe
3aMnoNIHEeHbl XXMNAKOCTbHO. PelienTopsl
. PacnoNoXeHbl B PacLUMPEHHOW YacTu
Borokwa  (@MIy/1a) 3TUX NONYKPY>KHbIX KaHaOB.
BECMOYIAPHOTO [yt Y3MEHEHUW NONOXKEHWSA FON0BbI MAM
S s TeNa OTONUTLI N XKMAKOCTb B MONYKPY>KHbBIX
KaHanax Tak>xe cMewyarotca. [lpmxeHuve
‘j“"“_‘ XWAKOCTN pasapaxkaeT peLenTopbl.
NI Bo3byxaeHune nepeaaeTca OT BHyTPEHHero
yxa no C1yxoBecTMbynspHOMYy HepBy B
CPeAHMNI MO3T, MO3XeuoK, Tanamyc wu,
HaKoHeL, B KOPY TEMEHHOWN J0AW 60abLINX
noyLIapui.
Hbopmauua o nosoxeHun Tena

Monykpy>kHble

KaHa/bl BecTnbynspHbin

annapat

—— ==ﬁ~a:’ b

Eecm6ynﬂpH bIA
HepB

(kpucranbl Meuiouek

o Ynutka
conien KanbLuma)

KpucTtannbl coneit kanbums

Kakas cBs3b cyliecTByeT
MeXAy CIYXOM W peybto?

nocTynaeT B MO3T 1 aHaAn3npyeTca. 3aTemM COOTBETCTBYHOLLMM MbILLILLAM, OTBETCTBEHHbIM 3a
NoAjep>KaHne paBHOBECUS Tena, OTAAKTCA HeobxoanMble “KOMaHAbl”. B pe3synbrate
obecneuvBaeTcs paBHOBeCKE YeoBeka.

B ycnoBuax HeBeCOMOCTU, HanpuMep, B KOCMOCe, Y YesioBeka nponajaeT YyBCTBO PaBHOBECUS, U OH
OPUEHTMPYETCA B MPOCTPAHCTBE C MOMOLLBIO 3PEHUS.

MpumeHuTe NoNyueHHble SHAHUA

O3HaKoMbTEeCh C npmBeaAeHHbIMU CTAaTUCTUYECKNMU AaHHBIMU O PaCnpOCTPaHEHHOCTH HapyLuean7| cnyxa.

MpuyvHbl ocnabaenns ciyxa

O6cyaure:
Qipyrvie dakTopbl * Kakne 13 npuBeaeHHbIX hakTopoB Hanboree 4acTo
IR RN NpUBOAAT K ocnabneHuto criyxa u novyemy?
Crapenue * Kakne npodmnakrnyeckme mepbl MOXHO NPUHATL
BUpyCHble MHGeKLUMN ANA 3aWmThl OT LUYMOBOro BO3eNCTBUA?
LLlymoBoe Bo3gelicTave * Moyemy ¢ Bo3pacTom Bo3pacTaeT BepPOATHOCTb

HapyLlieHusi cnyxa?
0% 10% 20% 30% 40%

NMpoBepbTe NOJslyyeHHbIE SHAHUA

1. Kakume yactv opraHa cnyxa y4acTBytoT B BOCNPUATAN U Nepeaade 3BYKOBbIX BOH?
2. Kakune cTpyKTypbl BHYyTPEHHETO yXa BbIMOAHAOT GYHKLINW CyXa U paBHOBECKA?
3.Tae nponcxoanT aHann3 3BYKOBbIX CUTHANOB?
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3.4 AHanun3aTopbl BKyCa 1 0OOHAHUS

B opraHv3me yesnoBeka OAHVUM 13 OPraHoOB, yYacTBYHOLLMX B e
NoslyYeHUN MHGOPMALMN 13 OKPY>KAROLLEN Cpesbl, ABASHOTCS :

adHaNM3aTopbl BKyCa M 3araxa. TN OpraHbl NTParOT Ba>XXHYH POJib IJ *"J' s
o (T ;"51 :

B Bbl60pe MUK, 3allimTe OT OrNMaCHOCTEN, anCHOCO6neHV|V| K /. . o o
el L Ir'

0pr>|<a+ou.|,el71 cpese U NOoBbILLEHNN KayveCTBa XU3HN. T |

+ Kak Bbl gymaeTe, MoXkeT in 0AHa M Ta XKe nNuila 6bITb BKYCHOW A1 OAHOrO YesoBeka 1
HenpuATHOW AN Apyroro?
+ Mouemy ropaumve 6at0aa 06bI4uHO 60/1€€ apomaTHbIe U BKYCHbIE, YeM XO/1I04Hble?

BnnsaHue 3anaxa Ha BocnpuATue BKyca

MpuHaanexxHocTn: A610K0 M rpyLla, IMMOH M MaHAApWH, MATa 1 6asnaunk.

Xop, pa6orbi:

1. Pazgenuntecb Ha napel.

2. OAVH 13 YyY4EHMKOB 3aKpblBaeT r1a3a 1 3aXunmaeT HOC.

3. Bropon yyeHuk faét emy nonpoboBathb ABa NULLEBbLIX MPOAYKTA.

4. TepBblil yYEHWK MbITaETCA ONPeAenUTb, YTO OH ecCT, a 3aTeM MOBTOPSAET OMbIT, OTKPbIB HOC.
5. 3TOT OnbIT NPOBOAUTCA U C APYTMMU NPOAYKTaMW.

JeatenbHoCTb

O6cyaure:

1. Kakne npoaykTbl 6b110 TPyAHee pacno3Hatb 6e3 3anaxa?

2. Kak B3anmopencrTBytot 060HATENIbHbIE U BKYCOBbIE peLenTopbi?

3. B uem 3akst0uaeTca BaXKHOCTb 060HAHUA Ana 6e3onacHOro nuTaHuAa?

Bocnpuatme Bkyca

BocnpuATtne Bkyca momoraeT 4yenoBeky OLeHMBaTb KauecTBO M COCTaB ynotpebasemom
nuwm. B nonoctn pta HaxoA4ATCA BKyCOBbIE COCOYKM, KOTOPble BOCMPUHMUMAIOT MATb
OCHOBHbIX BKYCOB: C/IafjKUI, FOPbKWNIA, CONEHBIN, KNCbIA 1 YMamun. Ha MOBepXHOCTU
A3blKa — OZJHOTO N3 OCHOBHbIX OPraHOB BKYCOBOMO aHaan3atopa — PacrnosiOXeHbl
BKYCOBbI€ COCOUKM, COZep>KaLlme MHOXECTBO BKYCOBbIX MoYek. B 3Tnx noykax
HaXoAATCA CneLnasbHble peLenTopHble KneTkn. bonblioe KomyecTBo YyBCTBUTENbHbIX
BOJIOCKOB Ha MOBEPXHOCTU KaXAOW peLenTOPHOW KIeTKN y4acTByeT B BOCMPUATUM
BKYCOBbIX OLLYLLEHUN.

BkycoBble MOYKM pacrnonoXeHbl He TOJIbKO Ha MOBEPXHOCTM fA3blKa, HO Tak>Ke MOryT
BCTpeYaTbCs Ha CIM3MCTON 0bonouke HEDa, IOTKM 1 ropTaHu. PeLienTopHble KNeTKK
COeAMHEHbI C OKPY>XXaoLWMMM UX HEPBHbBIMU BONOKHAMMW.
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A3bIK BKYCOBAA MOYKA

Bkycosas YyscTBUTENbHbIE
nopa BOJIOCKM

Brycosbie
COCOUKN

PeuenTtopHas
KneTka

OboHsaTeNbHasA
obaactb HOCOBOM
nosocTn

OboHsATeNbHas Ob6oHATeNbHbI HepB

NyKoBHMLA

OnopHble
KNETKM

BopcuHku
peL.enTopHbIX
KneTok

CkaHuvpytoLas
3/1eKTPOHHas MUKPOCKONMSA

Korga nuwa nonagaeT B NOAOCTb pPTa, YacTb
eé CcMauynBaeTca CAHOHOW. ToNbko
PacTBOPEHHbIE B BOAE BellecTBa MOryT
NPOHMKaTb Yepe3 MaNeHbKne Nopbl BKYCOBbIX
COCOUKOB K BKYCOBbIM MOYKaM K
BO3/€MCTBOBaTb Ha MUKPOBOPCUHKMN
peLenTOpHbIX KJeTOK. B pe3ynbraTe atoro
BO3ENCTBMA B PeLenTOPHbIX KaeTKax
BO3HMKaeT HepBHbIM Mnyabc. CHavana
MMMyNbC NepeaaéTcs B NPOAOATOBaThbIA MO3T,
a 3aTeM — BO BKYCOBOMW LiEHTP,
PacrnonoXeHHbIN B Kope 60abLLNX
noJyLwapuin ro10BHOIO MO3ra.

OuyLLeHna B MONOCTH pTa He
OrpaHNYMBatOTCA TONbKO BKYCOM.
PacrnosioxeHHble 34eCb peLenTopbl
BOCMPVHMMAOT TemnepaTypy, AaBaeHue u
Aaxe 60/b. VIMeHHO No3ToMmy BKyC ropsyen n
XONIOAHOM NULLM OLLYLLIAeTCA MO-Pa3HOMY.

O6oHsaHne

O6oHsAHMe TakXe UrpaeT BaxkHY posb B
dopmumpoBaHmm BKyca nuwm. B nonoctun Hoca
HaxoAATCA OBOHATENbHbIE KNETKM,
CHab>XEHHble pecHMYkamu. PasgpaxeHuve oT
HMX NO OBOHATENbHBIM HEPBaM NepeAaéTcs B
O6OHATENbHYIO NYKOBWLLY, @ 3aTeM — B
OBOHATENBHBIN LEHTP, PAaCNOIOXKEHHbIN B
Kope 60/1bLWNX NONYLLUAPUIA FONOBHOTO MO3ra.
Bnarogaps 060HAHWIO YenoBek MOXeT
onpeaennTb NCMOPYEHHYIO MULLY NN
3aMeTUTb NPUCYTCTBME AAOBUTOrO rasa B
Bo3ayxe. OboHAHMe obecneyrBaeT BbICOKYHO
YyBCTBUTENIbHOCTb K XMMUYECKUM BeLLLeCTBaM.
Kaxkabli 06OHATENbHbIV peLenTop pearnpyert
Ha onpejenéHHble Naxyuve BeLlecTsa.

Koraa uenoBek BAbIXaeT BO34yX Yepes HOC,
MOIEKY/bl MaxXyuMX BeLeCTB NonajatoT B
HOCOBYHO MOJOCTb W PAaCTBOPAIOTCA B
CM3NCTOM CNI0E.
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PeLienTopbl 060HATENBHOrO aHaAn3aTopa 06/1a4aroT CTO/b BbICOKOW
YyBCTBUTEIbHOCTbBIO, UTO CMOCOOHbBI YNOBUTb 3amnax BeLLeCcTBa, MPUCYTCTBYHOLLLETO B
BO34yXe B O4YeHb MasioM Konnyectse. OBOHAHME TEeCHO CBA3aHO C NaMATbIO U
amMoUMAMUN. VIMEHHO MO3TOMY HeKOTOpble 3amaxy MoryT Npoby>aaTb y tojen
BOCMOMMWHAHWA Y SMOLIMOHa/IbHbIE MepexXmnBaHums.

/1 BkycoBon, 1 0BOHATENbHBIN aHaIM3aTOPbl MPUCNOCOBEHbI K PYHKLIMOHANbHBIM
noTpebHOCTAM opraHmM3Ma. PacnonoxeHve peLienTopHbIX KNeTOK M X CBA3b C
COOTBETCTBYOLMMMN HEPBHBIMY NMYTAMK, @ TakXXe aHa/n3 MNOCTYNatoLWwmnx UMMyAbCoB B
crneuyManbHbIX LieHTpax Mo3ra obecneunBaroT TOYHOE M ONepaTMBHOE BOCNPUATHE
060MX UyBCTB.

MNoyemy BO BpemMsa HaCMOpKa Wau rpunna AramM He MOryT MOJHOCTbHO
owyLiatb BKYC NULLM?

MpumenuTe nonyueHHble 3HAHUA

MpoaHann3npymnte gnarpammy, oTpaxkaroLlyo poJib OPraHOB YyBCTB BO BPeMs NMpUEMa MULLLN.

O6cyaute:

OcsizaHne
10%

 Kakoi1 opraH uyBcTB Urpaet Hanbobluyto
ponb? MNouemy?

 Mouemy paonsa BKycoBoro aHaansaropa
MeHbLLe Mo CPaBHEHUIO ¢ 060HAHUEM?

« Kakyto ponb opraHbl 3peHNA U ocA3aHUs
MOryT UrpaTb B npouecce npuéma nuwm?

3anax
60%

MpoBepbTe NoslyueHHble 3SHAHUA

1. Tae pacnonoxeHbl peuentopbl 06OHATENBHOrO aHaAn3aTopa?

2. Kak TOoT daKT, UTO BKyCOBbIE peLLenTOpbl PacnoNOXeHbl B Pa3IMUHbIX y4acTkax f3blka, obecneymBaeT
oLlyLeHme BKyca numn?

3. Ecan y yenoBeka noBpexAeHbl BKYCOBble PELLEenTOpPbI, Kak 3TO MOXEeT NOBAVATb Ha ero nuiiesoe
noBeseHve 1 340poBbe?
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3.5 KOXXHO-MbILeYHas YyBCTBUTENbHOCTb

P SMnAepMUC, AepMa, rMnoAepma,

Ko>xHas uyBCTBMTENIbHOCTb — 3TO CNOCOH Noay4YeHus CEEBER MexaHOpeLenTopbl,
MHGOPMaLMKN 06 OKPY>KAOLLEM MMPE Yepes ocsi3aHme Mt TepMoOpeLIenTopbl, 6onesble
(npukocHoBeHwMe). brarogaps ocobbimM peuentopam, peuenTopbl

PacrnoNOXeHHbIM B KOXe 1 MbILWLAX, Mbl OLLyLLIAaeEM
NPUKOCHOBEHMWS, JaB/ieHNe, Temnepatypy, 60b 1 gaxe
MONIOXEHMe YacTeln Tena B MPOCTPaHCTBE.

= = ¢ Kak Bbl MO)keTe 06bACHUTb NPUUUHY TOTO, UTO
( ““” < E o KOXXHO-MbILLEUYHas YyBCTBUTENIbHOCTb MTpaeT
7= K/IloueBYyH0 poJsib B o6ecneueHmumn 6esonacHoCcTU
yesioBeKa B NOBCeAHEBHOMN YXN3HN?

o Kak OTCYyTCTBUE UJIN CHNXKEeHUe YyBCTBUTEJ/IbHOCTU KOXXU U MblLIL, MOXKeT
BJ/INATb Ha ABUTraTe€J/IbHYIO aKTUBHOCTb U BoCnpuaTtune BHeLUHeW cpep,bl?

KOXA YE/TOBEKA Koxxa yenoBeka COCTOUT M3 TPEX OCHOBHbIX C/I0EB:
snudepmuca, Oepmel v 2unodepmel. BepxHuii cnoin
KOXW — 3NnAepMUC — 3allmLLaeT OpraHn3m oT

TakmusnoHble | ? ) / r / . .

peyenmopsl k' ; = BHELHNX BO34ENCTBN N COAEPXKUT B cebe Takme
. = ¥ dnugepmuc

poroBble o6pa3OBava, Kak BONOCbI 1 HOTTW. B

! L Llepma C/10€e AepMbl PacnoioXeHbl KPOBEHOCHbIE COCYAbI,
AV = N I ‘
_____ e _ i \7e HepBbl, BONOCSAHbIE GONANKYNbI U XKENe3bl.
N E1 [ IRl sy Tnoaepva Mnogepma npeacraBieHa NOAKOXHOWN XXMPOBOU
Peyenmop : : | > TKaHbtO 1 0becneumnBaeT TENI0U30NALUIO.
dasseHus =t (2
¥ Bnarogaps MHOXeECTBY peLenTopoB KOXa
L, P a ~ (v
Peuenmop menna  poepmon 60ﬂ5'4€”mop xonooa obecneurBaeT NPAMYH CBA3b C BHELLUHEW Cpesou.
OcsasaHue
E . O6cyauTe:
be) anIHa,qIIE)KHOCTVI. 3aTO4Y€eHHble KapaHaalin 1.B -
E AU TOHKME Manouki o KaKoOUu 4acTu TeJia Bbl UyBCTBOBAJIN
g ' NpPUKOCHOBeHne Hanbosiee TOUHO?
= Xop pabotbi: s .
é,[ 1. Pa3p,env|Ter Ha napebi. . 1loyemMy cujia U TOYHOCTDb OoLlLylieHUn B

pa3HbiX obnacTax Tena pasnuuarorca?

2. 3akpoinTe rnasa. NycTb Balw OAHOKAACCHMK
3. Kakasa ¢pyHKuMA KoXxu Hanbonee acHO

MPUKOCHETCA KapaHAALLOM K Ballen CruHe,
TbIIbHON CTOPOHE KMUCTU N KOHYMKaM NasbLieB. nposABUAack B 3TOM onbiTe?




AHanunsatopesl

B KoXe B OCHOBHOM HaxoAATCA TPU BUAA PELENTOPOB:
MexaHopeyenmopsl, YyBCTBUTENbHbIE K JaBAEHUIO U
NPUKOCHOBEHWIO;, MepMopeyenmopbl, pearnpytoLime Ha
n3MeHeHne Temnepatypbl, u 6os1egele peyenmopel.
PeLienTopbl KOXW, pacnoioXKeHHbIe Ha KOHYMKax Na/bLeB, B
NnajoHAx, Ha rybax v Ha avue, obaajaroT NOBbILEHHOW
YYBCTBUTE/NIbHOCTbBIO K MPUKOCHOBEHWHD. ITO CBAI3aHO C
aKTVBHbIM y4acTMeM 3TNX 30H B MOBCEAHEBHbIX JeNCTBUSAX.
Korga uenoBek npukacaeTcs K KakoMy-1mbo npesmerty,
peL.enTopbl KOXW BO3OY>XAArOTCA U CO34at0T HEPBHbIE
UMMYAbCbl. DTV UMMYAbChl NEPEeAAoTCs MO HeEPBaM B CMIMHHOW

MO3T, @ 3aTeM — B KOXXHO-MbILLEYHYH 30HY KOpPbl 60bLLNX NONYLLIAPUNA.
B pe3ynbTtate B Mo3re opMumpyeTca YETKOE NpeacTaBaeHne O MOBEPXHOCTM NpeaMeTa, ero
Temnepatype, popme, BENNUNHE N APYTUX CBOUCTBAX.

MblLLeyHas YyBCTBUTEIbHOCTb

Hapsgy c koxeMn, cneumanbHble peLenTopbl PacnoNOXeHbl TakXKe B MbILLAX, CyXOXUANAX U CBA3KAX.
TV peLenTopbl CO6MPaOT BHYTPEHHIOK MHPOPMaLMIO O MONOXKEHMIN Tena. Hanpumep, gaxe ¢
3aKpbITbIMM F1a3aMW YeNoBeK CNoCcobeH onpesennTb CBOE COCTOSAHNE — CTOUT OH UAW CUAMNT,
COMHYTbI AW BbINPAMJIEHbI €F0 PYKW M HOTU. DTO CTAaHOBUTCA BO3MOXHbIM 61arogaps MelleqdHoMy
yyscmey. Korga MbiLLbl COKPaLLLAtOTCS, PacTArMBatoTCA MW NOBOPAYMBAKOTCS, 3TW peLLenTopbl
BO36Y>KAQrOTCA 1 MOCbIIAKOT CUrHabl B MO3T. CUrHa/Ibl aHaM3MpytoTcs B 061aCT KOpbl 60NbLINX
NoNyLLIapWiA, PaCcnoNIOXEHHOW NO3aAu LieHTpaabHOM 60p0o3abl.

YyBCTBUTENbHbIN HEWPOH

CnuvHHOM MO3F_J,.-——"-\,_

[lBUratenbHbIn HEMPOH




Yactb |

CoBMeCTHO € BeCTUbynspHbIM aHaIM3aTOPOM 3Ta YyBCTBUTE/IbHAA
cucTeMa No3BOJIAET YEIOBEKY OMNpPEeAensTb NONOXEHME TeNa B
NPOCTPaHCTBE N HanpaBaeHue ABuxXeHuA. [1pn HapyLweHun
MbILLEYHOrO YyBCTBa YENOBEK TEPAET TOYHOCTb ABUKEHWN.

Takve NtoAM 4acTo CTapakoTCA KOHTPOANPOBATb NPaBUIbHOCTb
CBOWX ABUXKEHWM C MOMOLLbIO 3PEHUSA. DTO ABAAETCA HarNAAHbIM
NPUMepPOM TOro, Kak OpraHbl YyBCTB MOTYT AOMOAHATb APYT Apyra.
Ko>XkHas 1 MbllieyHas YyBCTBUTENBHOCTb ObecrneynBatoT CBA3b
yesoBeKa C BHELUHEW U BHYTPEHHEWN Cpesow, 3alLMLLAroT ero u
MO3BO/IAOT BbINMONHATb TOUHbIE ABUXEHUS, ABNAACH XM3HEHHO
Ba>XHbIMUV aHann3atopamun. brarogaps nx HopmanbHoOW paboTte Mbl
MOXeM m3beratb ONacHOCTEN M NPaBUIbHO YNPaBAATb CBOUMMU
AEVCTBUAMM.

Kakyto ponb B 3aLuuTe opraHnu3Ma nmeet
owlyuieHne 60an?

anIMEH uTe NnosayyeHHbleé 3HaHuA

Bo BpeMs ypoka GU3KyNbTypbl YHEHUK, MPOXOAALLMI MO TMMHACTUYeCcKOoMy bpeBHy, peLuma nonpobosaTb
BbIMONHWUTL 3TO YNpaXHEHWe C 3aKPbITbiMU rasamu. CaenaB BCEro HECKObKO LLIAroB, OH NOTeps
paBHOBecWe 1 YyTb He ynan. OfHaKko, OTKPbIB F1a3a, OH JIErko MPOLLEN BCIO AUCTAHLMIO.

O6cyaure:

« Mouemy yueHUKy ¢ 3aKpbITbIMU rNna3amu 6b1JI0 TPYAHO COXPaHATb paBHOBecue?

« Kakyto posib Mrpaer KO)XXHO-MbiLLEUYHasA YyBCTBUTE/IbHOCTb B 3TOM npouecce?

» Kak MOXXHO 06bACHUTL B3aUMOAENCTBUE 3PEHNSA U KOXKHO-MbILLEYHOM
UYBCTBMTE/IbHOCTU B KOOPAUHALUM ABMKEHNA?

nposepb're nojiyyeHHblieé 3HaHUA

1. B kakmx yyactkax Koxu 6o/blue BCero TakTUAbHbIX PELeNTOPOB M C YeM 3TO CBSA3aHO?

2. Kak yenoBek olLyLLaeT NoJioXeHWe PyK 1 HOT, KOrAa 3akpblBaeT rnasa? [learenbHOCTbIo Kakoro
aHanm3atopa 310 o6bACHAETCA?

3. Kak cBfizaHbl MblLLeYHOE YyBCTBO W OLLyLLeHMe paBHOBecUA (BeCTMOYAPHbIM aHanm3atop)? Kak
HapyLleHne OAHOrO U3 HNUX MOXET NMOBAVATb Ha APYron?




HayKa, TeEXHONO0INA, XN3Hb

HelpoceHcopHas TyroyxocTb — 370 " sl
HapyLUeHWe, BO3HMKatoLLee B pesy/ibTaTe ' %
NOBPEXAEHNA BHYTPEHHErO yXa Uau
CNyxoBOro Hepsa. [1pu aTom 3abonesaHun
pa3pyLLalOTCA BOJOCKOBbIE KAETKN BO
BHYTpeHHeM yxe. OcHOoBHasA QyHKLMSA
KOX/J1eapHOro nMnaaHTa — npeobpasoBbiBaTh
nocTynaroLme 3ByKn B HEPBHbIE MMMY/bCbI U
nepesaBaTb WX CIYXOBOMY HEPBY W MO3TY.
BHelHAA yacTb KOXNeapHOro MMnaaHTa
BbINONHEHa B POPME 3ayLUHOTO CYXOBOTO KOMMOHeHTbI KOX/1eapHOW CUCTEMBI: peYeBoi
arnrnapara v CoOCTOUT U3 MUKPOGOHA, PEUEBOTO  npoLeccop U MMMAAHTUPYEMbIV 31KTPOA
npoLieccopa 1 nepeaatynka.

Mepepatunk  PeueBoi npoueccop MpvemHnk

DNeKTPOZ,

BHyTpeHHAA YacTb, UMNAaHTMpPYyeMas NMOA KOXY, OTBeYaeT 3a nepesayvy 3BYKOB K
CNYXOBOMY HEPBY 1 B MO3T. B oT/iume OT 06bIUHBIX CTyXOBbIX anmnapaToB BHELIHME
peyeBble MPOLLECCOpPbl HE YCUAMBALOT 3BYK, a Mpeobpa3ytoT ero B LGpoBblie
CUTFHabl. 3TV CUTHaNbl NMPOXOAAT Yepes 371eKTPOZAbl, PaCcMOIOXKEHHbIE BO
BHYTPEHHEM YXe, 1 NepeaatoTcs CayxoBoMy HepBy. CNOXHbIE MUKPOCXEMbI
npesHa3HayeHbl AN5 aHaiM3a 3ByKa, UTO MOMOraeT No/ib30BaTe/IAM MOHUMATb U
pasnnyaTb peub.

KoxneapHble MNAaHTbl MOXET ObITb Ha3HayYeHbl B3POC/AbIM W AeTAM cTaplue 1 roga.
NMomrMo camoro annapata CyLLeCcTByeT 1 NpUoXeHue A8 cMapTdoHa, C MOMOLLbLO
KOTOPOro MOXHO JIerko nepeksitoyaTb NporpaMmbl, peryanpoBaTtb FPOMKOCTb,
HW3KMEe M BbICOKME YaCTOTbl, @ TakXXe NPOoBepATb YpOBeHb baTapen BHELUHEro
3BYKOBOTO MpoLeccopa.
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SaK/siloueHme

MEPUNDEPUYECKUNIA
OTAEN
(peLenTtopbl)

MNpeobpasyeT BHeLHWE
CWTHaNbl B HEPBHbIE
WUMMY/bChI

BcrnomoratenbHas

cncremMa

3PEHWE
[ha3Hoe

A610KO

Hapy>Hoe

CpegHee

BHyTpeHHee

BapabaHHas
repernoHka

MBbILLIEYHASA
HYBCTBUTEJIbHOCTb

ocobble peLienTopsbl B
MbILLLLAX, CYXOXUAMAX 1
CBA3Kax

cobupaeT BHYTPEHHIOHO
nHdopmMaLmo o
MoJIOXKeHUY Tena

AHANIN3ATOP

MPOBOAALLIIA
HEPBHbI MNYTb

(HepBbI)

ViHdopmauuma nepepaetca
OT OpraHoOB 4YyBCTB B
LleHTp

LLEHTPA/IbHbIV OTAEN
(onpegaeneHHbIV oTAeN KOpbI
rOJIOBHOIO MO3ra)
AHanusmpyeTtca nocTynveLlas
nHdopMaLmMa 1 B pesynbraTe

dopmupyeTcs oLlyLleHne

BEKWU, 6pOBVI, pecHULbI, ra3ogBuratesibHble MbllLbl, C1€3Hble XXene3bl

yLIHas pakoBWHA, HaPY>KHbIA CyXOBOM
yxo npoxoa

C/IyXOBble KOCTOYKM — MOJIOTOYEK,
yxo HaKOBa/bHA, CTPEMEYKO; cyxoBas Tpyba

KOCTHbIN NabvpPUHT, NepenoHyaThbIi
NabVPUHT — NONYKPY>XKHbIE KaHabl,
KPYI/1bI, OBabHbI MELLOYKM — OpraH
PaBHOBECWS, YNTKA — OpraH cayxa

3TO TOHKas, 31aCcTUYHaA MeMbpaHa, pacnoNoXeHHas
MeXAY Hapy>XHbIM Y CPESHVM YXOM

KOXHASA

HYBCTBATEJIbHOCTb

MexaHopeuLenTopbl

TepmopeuenTopbl
(Tenno, xonop)

\— boneBble peuenTopbl

060/104UKMN, cBeTonpoBoAAllaa onTtnyeckasa cnmcrtemMa, q)OTOpeLl,eI'ITOpr,
BOCNpPpUHUMaKOLW e cBeT

BKYCOBAA

YYBCTBUTEJ/IbHOCTb

B POTOBOV MOJIOCTN BELLECTBA,
pacTBOPEHHbIE B C/IFOHE,
pasgpaxatoT peLenTopbl
BKYCOBbIX MOYekK,
pPacrnoNoXeHHbIX BO BKYCOBbIX
cocoukax

OBOHAHWE

(AaBneHve, NPMKOCHOBEHME)

B MOJIOCTM HOCa OBOHATENbHbIE
KNETKWN, OCHaLLEHHble
peCcHUYKaMu, pasgpaxkatotcs Nog,
LEeNCTBMEM NIETYUMX BELLECTB, a
Tak>e BeLeCTB, PaCTBOPUMbIX B
BOAE WU XMpax



O606uiar0Me 3a4aHNA

1. Onpepenute aHannsatopbl A, B n C n nx 3BeHbs.

2. MpoaHanusnpyiite pUCyHOK U oTBeTbTe Ha BOMPOChI.

MMUrMEeHTHBbIN CnoWn

Manoukn Konbouku

a. Kakas obonouka rnasa nsobpaxeHa Ha pucyHke?
b. KakoBbl PyHKLMIM yKa3aHHbIX Ha HEW CTPYKTYyp?

. UTo nponsonaet npu NOBpeXAeHUM 3TOM 060104UKN?
3. OnpeaenvTte NpaBWIbHYIO NMOC/eA0BaTEe/IbHOCTb MPOLLecca C/IyXOBOro BOCMPUATHA.

a. 3BYKOBbl€ BOJIHbI BbI3bIBatOT konebaHma bapabaHHOW nepenoHku
b. KonebaHna ycnnmaroTca € MOMOLLBIO CNYXOBbIX KOCTOYEK

c. Bo3by>xaatotcs BONOCKOBbIE peLenTopbl

d. 3ByKOBbl€ BOIHbI YN1aBAVBAOTCA YLLIHOW PaKOBUHOM

e. KonebaHua nepegarotca sHgonnMmbpe

f. iIMnynbcbl No cnyxoBoMy HepBY NepesaroTcs B rOJIOBHON MO3r




4. BbibepuTte BepHbie yTBepPXXAeHUA

a. B chyxoBow Tpybe pacnonoxeHbl peLentopbl cayxa.

b. O6oHATebHbIE PeLenTopbl HAXOAATCA B BEPXHEN YacT HOCOBOWM MOMOCTU.

c. BkycoBble peLienTopbl f3blka PacroNoXeHbl TOJIbKO Ha ero KOHUMKe.

d. Yxo — opraH, KOTOpbI BOCMPMHMMAET 3BYKW U NMOMOTaeT COXPaHATb paBHOBECHE.

e. KoHuvKkM nanbues, NagoHw, rybbl 1 06aacTb vua 6osee YyBCTBUTENbHbI K MPUKOCHOBEHMSM.
f. OCHOBHas YacTb BKyCOBOrO aHaaM3aTopa — HEB6O.

5. CootHecuTe undpbl Ha pUCYHKe C NPaBWIbHbIMU 0603HaUEeHMAMM.

a. Monykpy>kHbIA KaHan
b. OBanbHbIA MeLlouek
c. Kpucrannsl kanbuma
d. BonockoBble kKneTku

e. HepBHble BOJIOKHa

6. YcTaHOBUTE COOTBETCTBUE MeXAy BuaamMmum 4yBCTBUTEJIbHOCTU U UX XapaKTepUctukamMmm:

1. JasneHune A. TemnepatypHas 4yBCTBUTEIbHOCTb
2. Tenno v xonog B. boneBas uyBCTBUTENBHOCTb
3. MNoBpexaeHne TKaHewu C. TakTUNbHaAA YyBCTBUTENBHOCTb

7. NMpoaHannM3upyutTe pMCyHOK U OTBETbTE Ha BONMPOCHI.

A. KakoBo obuee HasBaHue peuentopos Buaos |, Il n 1?7
B. Kakne 13 atnx peuentopoB OTHOCATCA K rpynne TepMopeL.enTopoB?




B npouecce Xun3HeAeATeNbHOCTA B KaXA0M
XMBOM OpraHusme obpasyroTcs BpeaHble U
HeHY>Hble BeLlecTBa. [laxe camble NpoCTble
OpraHu3mbl — MPOTUCTbI — BbIBOAAT U3NLLKM
BOZbI M NPOAYKTbI pacrnaja obmMeHa BeLLecTB C
MOMOLLbHO COKPATUTENbHbIX Bakyosen U1
NMOBEPXHOCTM Tena. Y MHOrOKNETOUHbIX
XMBOTHbIX 1 YenoBeka 3Ty GyHKLMIO
BbIMOJIHAET BblAENNTE/IbHaA CMCTEMA,
noazep>krBas NoCTOAHCTBO BHYTPEHHEMN
cpeabl — 2omeocmas.

o Mpouecc BbIAENEHNS — 3TO HE TONbKO ® 1 Kakue OpraHbl y4acTBYHOT B
BbIBEZ,EHNE MOUYM, HO 1 PEryMpoBaHme npoLiecce BblgeNeHNs,
BOAHO-coNeBOro banaHca, yaaneHve obecneunsas HopmanabHyr paboTy
a30TCoAEP KALLUX COEANHEHNA, TOKCUHOB U OpraHv3mMa 4enoBeka?

Aaxe n3bbiTka ropMoHOB. MNouku 1 apyrue 2. Kak HapyLleHune featenbHOCTL
OpraHbl, y4acTBytoLLME B NPOLIecce BbiAeNEHNS, BblAENTENBbHOM CUCTEMbI MOXKET
paboTtatoT COBMeCTHO, obecneunBas NoBAVATL Ha oblLuee cocTosHME
HOpMasbHOe PYHKLNOHMPOBAHNE OpraHM3mMa. opraHusma?

3 pa3gena Bbl y3HaeTe

* BbigenntesnbHas cuctemMa UrpaeT OCHOBHYHO POJib B BbIBEAEHWM BPEAHbIX BELLECTB 13
opraHu3mMa

* B npouecce BblgeneHmsa y XXMBOTHbIX, B 3aBMCMMOCTN OT CPeAbl OOUTaHWNS, y4acTBYHOT
npoToHedpuanKN, MeTaHePPUANY, ManbNUTMEBLI COCYAbI U MOYKM

S Bbl,ﬂ,eJ'IMTeJ'IbHyI-O CNCTEMY YHENOBEKA COCTABAAKOT MOYKKN, MOYETOUHUKN, MOYUEBOW ny3blpb N

MOquCHyCKaTeﬂbeIVI KaHan

* OCHOBHOW CTPYKTYPHO-PYHKLIMOHANbHOW eANHNLEN NOoYeK ABNSETCA HePPOH

« ObpaszoBaHMe MOUM B MOYKax NMPOUCXOAMT Baarogaps npoueccam GuabTpaLmum
peabcopbumm
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4.1 BblaenntenbHasa cmcrtemMa >XUBOTHbIX

WIS npoToHedpramny,

yeBble
Y KaXkz,0ro >XMBOro opraHn3mMa noCTOHHO MNPOUCXOANT Pyl MeTaHedpuany,

ObMeH BeLLEeCTB 1 3HEPruK C BHELLHEN cpeson. B xoae nouka
obMeHa BelLecTB OpraHM3M noay4yaeTt Heobxoammble Ana
XKUN3HEeAEeATeIbHOCTU KMCNOPOA, BOAY W NUTATesIbHblE

BELLECTBa M BbIBOAWT HapPY>Xy NPOAYKTbl pacLLienaeHus.

* Kakue npoaykTbl pacnaga o6pa3yloTca B XXUBbIX OpraHM3max?
* Kak npoaykrtbl pacnaga BbIBOAATCA U3 opraHusma?

Yepes BbieNNTENbHYIO CUCTEMY U3 OPraHn3Ma BbIBOAATCA BOAA, COMW,
MOYEBMHa, a Tak>ke HebOobLoe KONNYEeCTBO APYrMX BPeAHbIX BELLeCTB.
Kpome TOro, koHeuYHble NPOAyKTbl OOMeHa BeLLeCcTB YAanfoTCa 1
opraHamu AbixaTelbHOW, MULLEBapPUTENIbHON CUCTEM, @ TakxKe KOXKeMN.

OcHoBHast QYHKLMA OpraHOB BblAeNeHN — NOALEP>XKaHWe NOCTOSHCTBA
BHYTPEHHEN cpefbl OpraHv3ma.

Mopgenb nouku
MpuHagneXxHocTU: 2 NiacTUKoBble ByTbIAKKM 06BEMOM 1 NNTP, BOPOHKA, GuabTpoBanbHas bymara,

Pe3nHKa, YMCTbIA CTakaH, NepyaTky, BOAHbIMA PacTBOP (CoAep>Kallmi puc, NeCOK, rpaBui).

Xoga paborbi:

1. OTpexbTe BEPXHIO YacTb NAACTUKOBOWM BYTbINKM M BCTaBbTe B OTBEPCTME BOPOHKY.

2. BHyTpb BOpPOHKM NonoxmTe GUAbTPOBaabHYytO Bymary.

3. 3akpenuTe kpas GbuabTpa Pe3nNHKOMN.

4. [oa BOPOHKY NMOCTaBbTe CTakaH MAN NJAaCTUKOBYHO EMKOCTb A1A cOopa OUMLLEHHOW XUAKOCTU.

5. AKKypaTHO HanenTe B BOPOHKY XXUAKOCTb, COAEPXKALLYH PUC, MECOK U FPaBUi.

6. BHMmaTenbHO HabarogarTe, Kak MEHAOTCA LBET M NPO3PavyHOCTb MPOPUIBTPOBAHHOM XUAKOCTH, a TakxXe
Kakou 0Cafok OCTaétca Ha duabTpe.

JeAtensHoOCTb

O6cyaure:
1. Yto oceno Ha punbTpe? YUTo nepewwno B npopuibTpoBaHHYIO Boay?
2. Mo>XHO /1 cpaBHUTb 3Ty MoAenb ¢ pabotoi BbigenuTenbHou cuctembl? Mouemy?

Mpouecc BblAeNeHMA Y PA3NNYHBIX XXMBOTHbIX OCYLLIECTBAAETCS
MO-pa3HOMY. Y KMLLEYHOMOIOCTHbIX XXUBOTHbIX MPaKTUYeCKN KaXkaasn
KneTKa Tena HanpsMyro KOHTaKTUPYET C BHELLHEN Cpesou. Y HUX HeT
cneumanbHbIX BblAeUTENIbHbIX OPraHOB WV BbIAEAUTENIbHON CUCTEMBI.




BblAeﬂMTeﬂbHaﬂ cncrtemMa

Bce kneTkn opraHMamMa MOryT OCyLLLeCTB/ATL BbiBEEHNE BPEAHbIX BELLECTB,
YIIEKUCNOTO ra3a, HenepeBapeHHbIX OCTAaTKOB MULLI U a30TUCTbIX COEANHEHUI. Y
NNOCKNX YepBen y>ke NMeeTcAa BblgenntenbHasa cncteMa. Hebosbluas yacTb HEHY>KHbIX
OopraHun3My BeLLLeCTB NOCTyMNaeT B CUCTEMY KaHa/IbLEB, BbIMONHAOLLNX BbIAEIUTENbHYIO
GYHKLMIO. ITW KaHa/bLibl Ha3blBAOTCA NPOMOoHedpuduAMU. Ha KOHLaX KaHa/bLieB
MMeroTCA KPYMHbIe KNETKN C MHOTOYMCAEHHBIMWU pecHnYKaMu, obecneymBarommMmm
ABVKEHME XUAKOCTU B opraHn3me. KaHanbLpbl coegnHAoTCA 1 0b6pasytoT 6bonee
KPYMHbIM KaHan, KOTOPbIA OTKPbIBAETCSA HAPY>Ky Yepes BblAenTesIbHble OTBEPCTUS.
MNpoToHedpmammM raBHbIM 06pa3OM peryanpyoT BOAHbIN HanaHc opraHu3ma. Takue
npoaykTbl BblgeneHus, kak NH; n CO,, yaanarotca yepes NoBepxXHOCTb Tena NyTém

andodysun.
MNNOCKVIE YEPBU

PecHunukmn

MnameHHas
Knetka

’,f' Motok
| MEeXKNeTOYHOM
KUAKOCTM

OtBepcTue
B CTeHKe Tena '1\

KaHanbubl
npotoHeppuAvieB Kananey, \ |

Y Konb4aTbIx YepBen NPOAYKTbl pacLienaeHms
HaKanaMBarTCA B MOJIOCTHOM XUAKOCTU. B kaxxaom
cerMeHTe nmMeeTca napa BOPOHKOODOPa3HbIX
BbIZE/INTENIbHbIX OpraHoB — MemaHegpudues. OHu
npeACcTaBAstoT COOOM N30THYThIE B BUAE NETeNb TOHKMNE
TPyHOUKM, OAMH KOHEL, KOTOPbIX paclinpeH n obpasyet
BOPOHKY. BOPOHKOO6Pa3HbIN KOHeL, KaXkA0oro
MeTaHebpUAMA OTKPbIBAEeTCA B MOOCTb TeNa, a APYron
KOHeL, BbIBOAMWT BeLLeCcTBa Hapy>Ky yepes cneunanbHble
nopbl B CIeAyHOLLEM CerMeHTe.

Y MonntockoB BbigenutenbHasa cmcrema 6osee cnoxHas,
4yeM Yy KosbyaTbiX YepBen. Hanpumep, y 6proXoHOormx
MOJIIFOCKOB MMEEeTCs eMHCTBEHHAsA NOYKa —
BMAOM3MEHEHHbIV MeTaHedpuanin. E€ BopoHkoobpasHas
4aCTb OTKPbIBAETCA B OKOJIOCEPAEUHYHO CYMKY, a ApyFOI‘/II BHyTpeHHss nopa BHeluHAs nopa
KOHeL, — B MaHTUIHYHO MONOCTb.

KOJTbYATbBIE HEPBU

Monoctb
Tena

KanvnnspHas cetb

CobupatenbHas
Tpybouka

MoueBoii ny3blipb
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PAKOOBPA3HbIE

MapHble 3eneHble
xenesbl

Mouesow
ny3blpb

Kanan 3eneHas xenesa

Y narywek mMoua, nocrynatowas
B KJ10aKy, Aanee cobvpaetcs B
MOYEBOM My3bipe 1
NepuoANYEeCcKn BbIBOAUTCA U3
opraHusma. Kak MOXHO
06BACHUTL 3Ty OCOBEHHOCTL?

Y UNEeHNCTOHOTNX BblAENNTENbHbIE OPraHbl Pa3NYatoTCca B
3aBUCUMOCTM OT Knacca. Y pakoobpazHbIX BblAENNTENbHBIMU
OpraHaMu ABASOTCSA PACcNONOXeEHHbIE B FOIOBE NapHble 3e/1éHblIe
XKesiesol.

Y HacekOMbIX BblAeNnTeNbHble OpraHbl — Mda/ibnuauess! coCydbl.
TOHKMeE KOHLLbl 3TUX OPraHOB, HaXOAALLMXCA B MONOCTM Tena, Cieno
3aMKHYTbI, @ A4PYroi X KOHeL, OTKPbIBAETCA B 3a/HIOH0 KULLIKY.
Kpome Toro, y HacekoMbIX MMEerOTCA XXUpogble med,
NoKpbIBaroLLne BHyTPeHHNe opraHbl. BpeaHble BellecTsa,
nocrynarowme n3 reMoanMdbl, HaKanaANBatoTCA UMEHHO TaM.

Y naykoo6pazHbIx BblAeNNTENbHbIMW OpraHammn cay>ar
Maszaenuauessi cocydbl N KOKCA/IbHbIe es1e3bl — BUAON3MEHEHHbIE
MeTaHedpuamn.

Manbnurnessbl cocyabl

CpeaHsas ™
KUK

Y NO3BOHOYHbIX OCHOBHbIMW OpraHamu BblAEeIUTENbHOW CUCTEMBI
AB/IAIOTCA MapHble MOYKK. Y pblb 1 3eMHOBOAHBIX MMEHTCS
Mmy108UWHbIE NOYKU, @ Y MPECMbIKaFOLLUXCS, NTULL, U
MJIeKOMUTAOLWMX — ma3ossie noyku. ObpasyroLasnca B NoyKax
MOYa MO MOYETOYHMKaM CHayasa NoCcTynaeT B MOYEBOW My3bIPb,
rAe HakanJvBaeTcs, a 3aTeM BbIBOAUTCA U3 OpraHM3ma yepes
MOYeunCnycKaTeNbHbIA KaHan UAKN Kaoaky. Y XpsaLeBbix pblb 1 NTuL
MOYEBOW My3bipb OTCYTCTBYET.

Pbiba 3eMHOBOZHOE Mtnya Yenosek
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I'Ipumel-mre nojsiyyeHHbl€ 3HaHMA

Yy Pa3HbIX XMBOTHbIX BblAE/INTE/IbHAA CUCTEMa UMEET pPa3IMyHOE CTPOEHUE. DTO BAMSAET Ha KOANYECTBO BOAbI,
TepﬂeMOVI Npu BbIBEAEHNN KOHEYHbIX MPOAYKTOB obmeHa BeLWecTB.

M3BecTHO, UTO:

« MoueBu1Ha pacTBOpMMa B BOZe, U A/ BbiBefeHMs 1 rpaMma MoueBMHbI Tpebyetcsa B cpegHeM 50 Ma Bogbl.

» MoueBas KncaoTa — NAOXo PacTBOPUMOE BELLLECTBO, U AN BbiBeAeHUS 1 I KUCAOTbl JOCTaTOYHO BCEro
10 ma BOAbI.

« AMMUak xe TpebyeT okono 300 M Boabl Ha 1 rpaMM, NOCKONbKY ABASETCA TOKCUUYHBIM U JOMKEH CUNBHO
pa3b6aBasATbCA BOLOW.

Cutyauus:

Tpw pa3sHbIX XXWBOTHbIX BbIAEAAOT 33 CYTKN 5 rpaMMOB a30TCOAepXKaLlnX BeLLecTs:
* pbiba (BblgenseT aMMumak);

* MJilekonuTatoLLee (BblAenseT MOUYEeBUHY);

* NTULUa (BblAeNseT MOYEBYHO KUCAOTY).

1. PaccumnTainte, CKObKO BOAbI TPATUTCA KaXAbIM XXWBOTHbBIM A/15 BbIBEAEHMSA 5 TPaMMOB
COOTBETCTBYHOLLLETO BeLLeCTBa.

2. Kakon opraHmam TepseT 60/bLue BCErO BOAbI, @ KaKOW — MeHbLLEe BCEro?

3. Kak Bbl AyMaeTe, 3aBUCAT Jin CTPOeHWE BblAENNTE/IbHBIX OPraHOB U Crocoobbl

BblAE€/I€HNA Y XXMBOTHbIX OT YC/IOBUI Cpefbl, B KOTOPOM OHW 0buTatot? ObocHynTe
CBOE MHeHMe.

1. YeM BbigenntenbHble opraHbl KObYaTbIX YePBE OTNYAIOTCA OT BbIAENNTE/IbHbIX OPraHOB MOJIIFOCKOB?
2. /13 kakmx yacten coctomT npoToHebpuanin?

3. Y kaKkux OpraHn3MoB NMEeHTCA ManbrNUrneBbl cocyp,bl?
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4.2 BbipenntenbHasa cMctemMa 4YenoBeka

Knto-

MOYKM, MOYETOUHMKM, MOYEBOIA My3bIPb,
B pe3sysbTaTe AeAaTesbHOCTM weacic NN y3bIp
nouek nocne duabtpaumum kposm | MEEl MOHencryckare ana
V3 OpraH3ma BblBOAATCA

N36bITOK BOJbl, HEHY>XHbI€ N TOKCUYHbIE BELLECTBA, COJIN U MUHEPAabI. KpOBb,
LUNPKYIMPYHOLWaa B OpraHn3Me, npoxoauT Yepes rnoYvykn B CpeaHeEM 3a 5 MUWHYT.

- KakoBO 3HaueHue nouek B nojgaep>XaHun BogHO-COJiIeBOro 6anaHca B opraHM3me?
« Kak nameHsetcsa stot 6anaHc Yy yesioBeKa, uCnbiTbiBalowero A1nTesibHyr0o HeXxBaTKy BOAI:I?

Obpasyrolanca B pesynbrate obmMeHa BeLLECTB MOYEBUHA,
KOTOpas CMHTe3MpPyeTCca B NeYeHu U3 YrAeKNCoro rasa u
aMMmaka, BbIBOAMTCA U3 OpraHn3Ma yepes noyku. B teueHme
CyTOK C MOYOW Bblgenserca npumepHo 25-35 rpammos
MOUYEBUHbI. BbigenntenbHaa cnctema yenoBeka COCTOUT U3
OpraHoB, KOTOpble 06pa3yroT, HakanJMBatoT U BbIBOAAT MOYY.

B3aumocBA3b KPOBEHOCHOW U BblAeNIUTE/IbHOW CUCTEM
Xoa paborbi:

MoyeuHas apTepus

[MouyeyHas BeHa
* Ha pucyHke I/I306pa)KeHa BblAeinTENNIbHAA CUCTEMa Ye/I0OBEKA.

Ha3oBuTe yka3aHHble opraHbl.

[eatenbHOCTb

1. Kak 6b1 Bbl 06BbACHUIM B3aMMOCBA3b KPOBEHOCHOW U
BblgenanTeNbHON cnctem?

2. Boga v moueBUHa BbIBOAATCA U3 OpraHM3Ma TOJIbKO yepe3
noukun. Kak Bbl AymaeTe, BepHO /i1 3TO yTBepXKAeHune?
3. KakoBa po/sib MOYeBOro Ny3bipA B BblAe/INTe/IbHON cucteme?

K BblAEANTENBHOWN CMCTEME OTHOCATCA MapHble MOYKMN U
MOYETOYHMKM, MOYEBOW My3blPb N MOYEUCNycKaTeAbHbIA KaHa.
BoboBuAHbIE MOUKM PACNONOXKEHbI B 3ajHEN YacTu BPIOLLIHON
NoAoCTn — no obe CTOPOHbI OT MO3BOHOYHMKA. BorHyTas yactb
MNoYKkyM, obpaLLEHHasA K MO3BOHOYHMKY, Ha3blBaeTCAs 80pomamu
noyku. Yepes BopoTa NPOXoAAT MOYETOUYHWUKN, HEPBbI,
KPOBEHOCHbIE 1 IMMdaTnyeckme cocygbl. Noyka cocTount ns
TEMHOTO KOPKOB020 W CBETI0r0 — M03208020 CNOEB.




MoyeyHas
nupammaa

MoueyHas
NloXaHKa

MoyeyuHas
apTepvs

MoyeyHasn
BeHa

Mouka

Bprowha
aopTa

M

MoueBoW
ny3blpb

Mo lewcn cKaTesbHbIN
KaHan )

BblAeJ’I nTenbHaa cucteMa

KopkoBbIli o noykm

Mo3roBoW cnoi noyku

MoueTouHnkK

PacluvpeHHas nosocTb BHYTPW MO3roBOro C/104 Ha3blBaeTcs
no4e4yHoU /I0OXAHKOU. 34eCb HAaXOAATCA NOYeYHbIe NUPAMUObI,
BEPLUNHbI KOTOPbIX OTKPbIBAIOTCA B MOYEUHYHO JIOXaHKY.
Moua, cobpaHHas B MOYEYHOM JIOXaHKe, MO MOYETOYHMKaM
nocTynaeT B MOYEBOW My3bIPb.

B mecTe coegnHeHns MO4YemoYHUKO8 C MOYEBbIM MYy3bIPEM
HaXoAATCA COKpaTUTE/IbHbIE MbILLLbI, MPeAoTBpaLLatoLLme
06paTHBIN TOK XMAKOCTU.

MoueBOW My3bipb — 3TO MbILLEYHbIA OpraH C BHYTPEHHUMU
cknagkamu, cnocobHbin pactarmeatbca. OH yaep>KmBaeTcs B
HWXKHEWN YacTu Ta30BOM NMOJAOCTM C MOMOLLbO CBA30OK, KOTOPbIe
COEAMHAT €ro C ApyrMMun opraHamm 1 KOCTaMu Tasa. Pasmep
MOYEBOTO My3bIpA 3aBUCUT OT TEJIOC/IOXKEHNA Yes0BEKA, Er0
BO3pacTa, Noaa v MHAMBUAYaAbHbIX OCOBEHHOCTEN.

CpeaHnin 06bEM MOYEBOTO My3bIPSA Y XKEHLMH COCTaBASET
250-550 mn, y My>umH — 350-750 ma.

MOYEBOW My3bIPb

MoueTouHmKN

MbiLIeYHbIN
cnon

Llleika

MOYeBOro
MOUYeBOro

ny3bipA
mny3bips

BHyTpeHHW#
M .\ ChuHKTep
ouemncnyckaTenbHbIn
Y MoyencnycKaTesbHoro

KaHan
KaHana (rnagkas mMblwiLia)

Hapy>HbI chUHKTEP MOYencnycKaTesbHOro
KaHasa (nonepey4Ho-noaocaTtas MbilLa)
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BbiBeaeHme Moum npouncxoamt baarogaps paccnabaeHmio KOabLEBOW MbiLULbI,
Ha3blBaemMou chuHkmepom. COUHKTEP, PACMONOXKEHHBIN B CPEAHEN YacTu
MOYeuncnyckaTeNbHOro KaHana, paccnabnsercs, Korga noayyaeT OT roJI0OBHOIO MO3ra
CUTHaN 0 HeobHXOAMMOCTM OMOPOXKHEHMA. B ocTaBleeca Bpems chmHKTEp ocTaérca
3aKpbITbIM W NPesoTBPaLLaeT HEMPOU3BOJIbHOE BbiAeieHe Moun. MoyencnyckaHune
npouncxoant pediekTopHo. LieHTp 3Toro pednekca HaxoAUTCA B KPECTLOBOM OTAene
CMWHHOrO Mo3ra.

Y pneten o 2-3 neT MoyeuncnyckaHne NponNCxoamT HernpomnssoabHO. C BO3pacToM 3TOT
NPOLLeCC HAUMHAET KOHTPOIMPOBATLCA FONOBHBIM MO3TOM U CTaHOBUTCA
Npon3BOAbHbIM. MOYa 13 MOUYEBOTO My3blPsA BbIBOAUTCSA HAPYXy yepes
MoueuncnyckaTeNbHbI KaHan. CTeHKa KaHana CoCTOUT U3 Tpéx obonoyex:
3NUTENNANbHOWN, MbILLEYHOW U COeANHNTENBHOTKAHHON.

MNMoyeMy MOYKM CUMTAOTCA XKM3HEHHO BaXKHbIMMW OpraHamm? YTto nponcxoant
NPV HapyLUEHUN UX AeATeNbHOCTIN?

anIMEH uTe NoJiyueHHbleé 3HaHUA

Y MOI0A0ro YenoBeka, KOTOPbIA AONTO 3aHUMAETCS TAXKENOWN aTAeTUKOW, MOABUANCL 60K B NOACHULE U
cnabas oTéYHOCTb Nog rnasamu. OH TakXKe 3aMeTus1, YTO ero Moua cTana MyTHOW 1 npruobpena CTpaHHbIN
3anax. TpeHep NOCOBETOBaN eMy HEMeA/IEHHO 06PaTUTLCA K Bpayy.

oo

O6cyaure:

» Kak Bbl gymaeTte, kakue opraHbl BeposiTHee BCero nocrpaganm
y cnopTcMeHa u nouemy?

« C uem moryT 6bITb CBSI3aHbl U3MEHEHUA LiBeTa U
npo3pavyHoOCTU Mmoumn?

» Kakne NMPUYUHbI MOI/IN NPpUBECTU K Neperpyske
BbIAeIIVITeI'IbHOﬁ CUcTemMbl BO Bpems TpeHMpOBKVI?

1. Kakve opraHbl BXOAAT B COCTaB BbIAENTE/IbHON CUCTEMbI YEIOBEKA M KaKOBA MX OCHOBHas QyHKLMA?
2. KakoBO pacrnosioxkeHune noyvek B Tene yenoseka?
3. Kakyro posib BbIMOAHAOT MOUYETOYHNKM B MpoOLLecce BbiBEAEHMA MOUN?

4. Yem otimyaetca GyHKLMUA MOYEBOTO My3bIpA OT PYHKLMN MOYENCrycKaTebHOro KaHana?
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4.3 CtpoeHune HedpoHa 1 obpasoBaHNE MOUM

WP HedppoH, neperYHas

KpoBb nocTynaeT B MOYKM MO COCyAaM U NMPOXOANUT ‘:;Ec‘)t;g MOHa, BTOpUHHas
yepes cneunanbHble GUABTPbI — HEPPOHBI. MoHa

HedpoHbl obecneunBaroT ounLLieHne KpoBM OT

TOKCWHOB 1 BPe/AHbIX BELLECTB. B Mouke uenoBeka HaCUMTLIBAETCA NMPUMEPHO
A0 1 MUAIMOHa HEDPOHOB, N UMEHHO B HWX NMPOUCXOAAT OCHOBHbIE NPOLLECCHI,
NpuBoAsLLME K 06pa3oBaHNIO MOYMN.

« Kak Bbl ;iymaeTe, kKakum 06pa3om M3 KpoBM OT6MpPaOTCA HEHY)KHbIe BelecTBa U KaK NMpoUCXoanT
3TOT Npouecc?

* Moua cocTont To/1bKO U3 BpeaHbIX BelecTtB Win B eé cocTtaBe MOryT nNpucyTCctBOBaTb " nosesHble?

 Kak npeportBpallaeTca BbiBegeHNe U3 opraHn3Ma BelecTB, Heo6XoANMbIX eMy AN HOPMa/lbHOro
L ¢yHKUMOHMpPOBaHUA?

J

XmMmumuyeckum coctaB Moum

5 B O6cyauTe:
s [MpoaHanusmpynte Tabanuy.
z 1. Kakune cxopactBa n pasnnuuns
=
E BewecrBa B nnasme kpoeu, % | Bo BTopnuHoi Moue, % CyLLecTBYIOT MeXAay
e COCTaBOM MJia3Mbl KPOBU U
Boaa 90 bonee 98 - ”
BTOPUUYHON Moun?
Benkm 7-9 2. C yem 3710 cBA3aHO?
oTCyTCTBYeT ..
Caxapa 0,1 3. O uém moxxert

CBUAETEeNbCTBOBaTb HaMuune
MouesuHa 0,03 08-35 6enKkoB UM caxapa BO
BTOPUYHOM Moue?

MuHepanbHble conm 09 08-18

CTpyKTypHOU 1 GYHKLMOHANBHOW eAMHMLLEN MOYKN aBASeTCS HePPOH. OH coCTOUT K3
KanuanapHo20 kayboyka, bokanosudHol Kkancyasl (kancyasl boymeHa) n NoYeyHbIx
KaHa/ibLeB. B KOPKOBOM cnoe NOUKM HaxoaATcs 6OKaNOBUAHbIE KamnCybl, BHYTPEHHSS
CTeHKa KOTOpbIX 0bpa3oBaHa OAHMM CNOeM 3NuTenranbHbix KneTok. OT Kancybl
BoymeHa HauMHaeTCa NPOKCUMA/IbHbIU KaHasey, CTeHKa KOTOPOro TakXe COCTOUT 13
OAHOCNOMHOTO 3NUTeAns. ITOT KaHanew, nepexoaut B netato leHne. MNetna lfeHne panee
NepexoAuT B ANCTaNbHbIN KaHaneLl, KOTOPbIA 3aBepLuaeTcs cobmnpatenbHbIMm
Tpyboukamu. N netnsa leHne,  cobmpatenbHble TPyHOUKM PacnooXeHbl B MOYEUYHOM
nnpamuae.
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KopkoBbii
CNI0V MOYKM

MosroBoi
CIOV MOYKM

[MoyeyHas
NloXaHKa

MoueTouHuk

KAMCYNTA BOYMEHA

MpuHocawan aptepusa
BbiHOCALWas apTepus

HE®POH “ -
KanuanapHein NpokcrManbHbIn

knybouek N3BKITON KaHanel,
[uncTanbHbln
N3BUTOMN

[MoyeyHas

Kancyna
apTepus

BoymeHa

=
A
J

5 ©
=
S
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[ S MoyeyuHas |
2 apTepus
o
e
4

]
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=
=z
3
[ MoueuHas
3 BeHa

r =
&)
S
o
o
o

MoueuHas [
BeHa §
2 CobupatenbHas
Metnsa
TpybouKa

MexaHun3M 06pa3oBaHMA BTOPUYHON MOUN

MNMouyeyHas apTepus OTXOAUT OT BPHOLLIHONM aopPThl N PA3BETBASETCS Ha
Mesikme cocyabl. OfHa 13 3TUX BETBEN — MPMHOCALLAA apTepus — BXOAUT B
kancyny boymeHa n obpasyet KanuanspHblin knybouek. 3aTeM KPOBb
BbIBOAUTCA M3 Karncy/bl MO BbIHOCALLENA apTepui. AInameTp NpuHoCALLEn
apTepumn 6onblue AnameTpa BbIHOCALLEN, MO3TOMY AaBAeHNE KPOBU B
knybouKax OCTaéTcs BbICOKUM. baarogaps asToMy HekoTOpble BellecTBa
N1a3Mbl KPOBU MPOXOAAT Yepe3 TOHKME CTEHKU KanuaispoB 1 NonajatoT B
MONOCTb Kancy/bl. ITOT NPOLLECC NPOAOIXKAETCA O BblpaBHUBAHMSA
AaBneHuns B kancyne. B pesynbrate 3t0ro npouecca puastTpaumum B kancyne
obpasyeTcsa nepsuyHas Moya. E€ coctaB Mano otanyaerca oT coctaBa
nAasmMbl KPOBU. B nepBMUYHOM MOYE, MOMUMO NPOAYKTOB ANCCUMUAALNN,
cozep>KaTca aMUHOKUCIOTbI, TNHOKO3a U Apyrne HeobxoAnMble OpraHu3mMy
CoezvHeHWs. B oTMumne oT nnasmbl KPOBM 34eCh OTCYTCTBYHOT 6e/iku 1
bOpMEHHbIE 31eMEHTbI KPOBW.

MepBMYHas MOYa U3 NONOCTN Kancy/bl MOCTYNaeT B MPOKCUMasbHbI
KaHanew, 3aTem B netto [eHne, a janee — B AUCTa/IbHbIN KaHaneL,.

Yepes cnon anutennanbHbIx KNeToK, 06pasytoLLmx CTeHKM KaHanbLieB, 06paTHO B KPOBb BCACbIBAOTCA
N30bITKN BOAbI, INIFOKO3a, HEKOTOPbIE aMUHOKMNCAOTLI U ApYrve BaXkKHble AN OpraHu3Ma BeLlecTBa, T.e.
NpPONCXoanT peabcopbyus. B pesynbtaTe 3TOro KOHUEHTPaLMSA MOYEBUHbBI U APYTUX MOAEXALLNX
BbIBEZEHMIO BELLECTB B COCTaBE BTOPUYHON MOUM 3HAUMTEIbHO NOBbIWAETCA. [TOUKWN BbINOAHSAIOT He
TONBbKO BbIAENNTENbHYIO GYHKLMIO, HO M YYaCTBYHOT B MOAAEP>XKaHUN NOCTOAHCTBA XMMUYECKOTrO

cocTaBa KpOBM.
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BropuuHas moya yepes cobupaTenbHble TPy6OUKM NOCTYNaeT K COCOYKaM,
PaCMoONOXEHHbIM Ha BEPLUMHAX NMMpaMua, 1 OTTya Yepe3 OTBEPCTUS BbITEKAET B
MOYEYHYHO JIoXaHKY. 3aTeM MO MOYETOYHMKAM OHa MOCTyrNaeT B MOYEBOW My3bIpb, r4e
HaKan/MBaeTCs M BbIBOAUTCA Hapy>Ky Yepe3 MOYenCcrnyckaTeabHbIA KaHa.

Mouemy 6oabluas YacTb NMEPBUYHON MOUM HE BbIBOAWUTCS M3 OpraHn3Ma, a
HaobopOT — BO3BpaLLAeTCA B KPOBb?

anIMEHVI'I'e noJjiyuyeHHble€ 3HaHMA

Bo Bpems ¢uabTpaumm B e ————
MoyeuHbIx Kayboukax 3a cyTku Ramannsprbiin oo KaRAnE AncTanbHbIf KaHaney
obpazyetcsa 180 nutpoB

NepBUYHON MOYM.

HCO; [ntokosza

Kny6ougek NaCl HOVIaMVIHOKI/ICHOTbI NaCl HCO,

« 113 31010 O6BEMA: HBCE i , fesi el
AApoBuTble Bewectea H* H || TPyboKa
65% BOAbl U 60% noHoB ApoBuTble {
HaTpus (Na*) BcacbiBatoTcs s O SBI CION, e - B e s
06paTHO B KPOBb B MO3rOBOW C/IOV
NPOKCMMaNbHbIX KaHa/bLax H,O
KOPKOBOTO C/I0S. i
* 20% BOAbl N 25% MOHOB HaTpwUA Ty
BCacCbIBalOTCA B netne [eHne, a
OCTaJibHaA YaCTb — B Peabcopbuus
ANCTaNbHbIX KaHabLax n AKTVBHbIN NepeHoC mp Metns
leHne =)
CO6|/1paTef| bHbIX pr6OLI KaX. I_IaCCVIBHbIVI nepeHoc ‘
®unbTpayms mp
(aKTUBHbIN NepeHoc)

l Moua
(B MOYEYHYIO OXaHKY)

O6cyaure:
» Echm B KaXKA0M IMTpe NepBUUHOA MOUM COAEPXKUTCA 7 FPaMMOB HaTPUA, TO CKOJIbKO rpaMMOB

HaTpuA nocrtynaeTt B HeppoH 3a cyTkn?
« CKO/IbKO IMTPOB BOAbI U CKOJIbKO FPaMMOB HaTpus BcacbiBaeTcss o6paTHO B KpoBb B netne leHne?
» CKONIbKO HaTpUA OCTaéTCA ANA BCaCbiBaHUA B APYrux otaenax HedppoHa nocne netau lenne?

1. B kako yacTn HedpoHa NPOUCXOANT GUABTPaLLMA MAa3Mbl KPOBU?
2. [pe nponcxoanT obpaTHoe BcacbiBaHMe 6OoNbLUEN YacTW BOAbI U MUTaTeNbHbIX BELLECTB B KPOBb?

3. Yto BXOAMT B COCTaB NEPBUYHOM MOYM 340POBOrO YenoBeka?
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4.4 [loyeyHasa HeAOCTAaTOUYHOCTb

W 4Avanus,
KpoBk yaaasetcs SN TpaHcnaaHTauusa
ANA OUNLLLEeHNSA cnoBa
/ , MoyeuHasa HefOCTaTOUYHOCTb — 3TO HapyLleHune opraHoB

DYHKLMM NoYek, MpU KOTOPOM HapyLlaroTca

bunbTpaLmsa KPOBU 1 BbiBEAEHME KOHEYHbIX MPOAYKTOB 06MeHa
BELL,ECTB VU3 OpraHM3mMa. B pesynbrate TOKCUUYHbIE BeLLeCTBa
Hakan/MBaroTCA B OpraHM3Me N OKa3biBatoT OTpULaTeIbHOE BANSAHMNE Ha
paboTy ApYrmx OpraHoOB 1N CUCTEM.

[Awvanuzatop

« Kakne npoueccbl MOTryT HapyLllaTbCA NPU HaKOMN/IEHUU

— TOKCUMHOB B KPpOBU?

OunuieHHas KpoBb BO3BPaLLAETCA « Kak Bbl gymaeTte, Kakue nNpu3HaKku MOryT cBUAeTe/IbCTBOBaTh
O TOM, UYTO NMOYKMW HEe CNPaBAAIOTCA CO cBoeWn pyHKLMnen?

» Kakue opraHbl MoryT nocrtpagarb Nnpu HapylweHun paboTbl
novek?

MoueuHaa HeAOCTAaTOUHOCTb

n
= ~ ~
< | [Npoananmzmpyute rpadumkm, oTHOCALLMECA K MOYEUYHOWN HEAOCTAaTOYHOCTU.
I
g M3meHeHne ypoBHs kpeaTnHa M3meHeHne ypoBHS MOUEBMHbI V3meHeHve KonnyecTsa MoUmn
o
'g:: 10 p £35 §: 1400
= = = 1200
:[ EE s g 3,0 \g] \»\
é ./ g 2,5 s 1000
Ie6 ézyo g 800
g / 215 g 600
g4 // g 15 & 400
2 >0,5 5 200 \
L o— > J
1 mecay 2 mecay, 3 mecay 4 mecay, 5 mecal, 6 mecay, 1 mecay, 2 mecay, 3 mecau 4 mecay, 5 mecay, 6 mecay, 1 mecay, 2 mecay, 3 mecay, 4 mecay, 5 mecay, 6 mecay,
Bpewms (teuerune 6onesHu) Bpewms (teueHune 6onesHu) Bpewms (teueHune 6onesHu)
O6cyaure:

1. Kako# 13 nokasatenel — MoUYeBUHa, KpeaTUH WM 06bEM Moun — MOXKHO cuuTath 6onee
PaHHMM ANArHOCTUYECKUM NMpPU3HaKom?

2. Mouemy Npn NoyeyHO HEAOCTaTOUHOCTU YMeHblLUaeTcss 06béM moun?

3. Kakne Bo3MO)XKHble CMMNTOMbI MOTYT HabatoAaTbcA y NaumeHTa Ha 5-6-m mecaue
3aboneBaHna? C yem oHU MOryT 6bITb CBA3aHbI?

MouyeyHas HeAOCTaTOYHOCTb MOXET NpoTekaTb B ocmpol v xpoHudeckol dopmax. OcTpas noyeyHas
HeA0CTaTOUYHOCTb Pa3BMBAETCA BHE3AMHO, U NPY CBOEBPEMEHHOM BMeLLATeNbCTBE QYHKLMIO MoYek
BO3MOXHO BOCCTaHOBUTb. XpOHMYeckas GpopMa pa3BMBAETCA MOCTENEHHO 1 TpebyeT NOCTOAHHOrO
neyeHus. MNpn NOYEUYHOWN HEAOCTAaTOUHOCTM B OpPraHM3Me HakarnaMBatoTCs BPeAHble BELLLeCTBa, BOAA
W 3N1EeKTPONUTBI, TEM CaMbIM HapyLlas cTabuabHOCTb BHYTPEHHEW cpeabl. B pesynbtate y yenoBeka
NOABAAOTCA CNaboCTb, TOLIHOTA, MOBbILEHNE apTePUANbHOIO AaBAEHUS, OTEKN KOHEYHOCTEN,
yyaléHHOoe MoYencnyckaHme, ymeHbLlleHne 06bEMa MOUW, a MHOTAA JaXKe HapyLUeHWs CO3HaHWA.




Bbl,ﬂ,e}'II/lTeJ'IbHaﬂ cncrtemMa

Ecam Takoe COCTOsIHME ANNTCA MPOAOIXKUTENBHOE BPEMS, OHO MOXET MPEACTaBAATb YrPO3y A/ KN3HU.
B nogobHbIx ciyyasx BO3HMKAET HEOOXOAMMOCTb B MEANLMHCKOWN NpoLueaype, 3aMeHaArLen GyHKLMIO
nouek, — avanmse. [lnanns — 310 NPOLECC UCKYCCTBEHHOIO OUMLLIEHUSA KPOBU OT KOHEYHbIX
NPOAYKTOB OOMeEHa, BPeAHbIX BELLECTB U U3OBITOUHOM XNAKOCTU. OH YaCTMUYHO 3aMeHseT paboTy
MoYeK M NO3BOAAET NaumeHTy BbKMTb. CyLLLeCTBYET IBa OCHOBHbIX BUAA Ananuv3a: 2eMoouanus v
nepumoHeasbHoIt duanus. MNpu reMmoamnanmse KPoBb MaLMEHTa NPOBOAUTCA UYepes CreLanbHbIn
annapar, rae OHa OUMLLAETCA OT BPEAHbIX BELLECTB, a 3aTeM BO3BpaLLLaeTcs 0b6paTHO B OpraHM3M.
O6bIuHO 3Ta NpoLeaypa NPOBOAMTCA 2—3 pa3a B HeAesto, Kaxkaasa ceccna anutcsa 3—4 yaca.
[epuTOHEaNbHbIV AMann3 — 3TO METOZ, KOTOPbIA BO3MOXHO NMPOBOAUTL B AOMALLHMX ycnoBusax. [Mpu
nepuTOHeaNbHOM Aunanmie poab GUabTPa BbIMOAHAET OprolnHa — TOHKas 060/10uKa, MOKpbIBaroLLas
CTEHKMN BPHOLLHOWM NONOCTN W BHYTPEHHWE OpraHbl. [OCKOAbKY MPY 3TOM METOAE MPAMOWN KOHTaKT C
KPOBb OTCYTCTBYET, TO PUCK NHOEKUMN Huke. CrieunanbHbIA AVaNn3HbIA PacTBOP BBOAUTCS B
HpHOLHY0 NOMOCTb Yepes kKaTeTep. /136bIToUHbIe BewwecTBa U3 KPOBU NPOXOAAT Yepe3 BproLnHy w1
NepexoaAT B pacTBOpP, KOTOPbIN HEKOTOPOE BPeMsA OCTaETCs B MOAOCTU. 3aTeM 3TOT pacTBOP YyAaNseTcs
13 opraHusma.

EMKOCTb C pacTBOpOM /15 NepUTOHEabHOro Ananunsa

L U

l CoeANHUTENIbHBIN
| /— — (TpaHcdepHbIl) Habop

I'IepMTOHean bHbI KaTetep

1 MepuTOHeanbHas
nosiocTb

Knposas TkaHb

4 'y Mbiwua
= o i
2 & )
MopkntoueHne BBegeHwve pactBopa Anddysna Anddysua BbiBegeHme
(cBeXXMIA pacTBOP) (BblBEAEHWE OTXOAO0B) (C/MB) pacTBOpa

XoTs Ananns no3BosSET NPOA/INTb XU3Hb NaLMEHTA, OH HE ABNSETCA OKOHYATE/IbHbIM PeLleHNEM
NpobaeMbl U B HEKOTOPbIX Cy4YasxX MOXET BbI3blBaTb AOMOJHUTEIbHbIE OCNOXHEHMWSA. N8 yyULLeHS
KauecTBa XW3HW 1 BO3BPALLEHUS K HOPMa/IbHOM aKTUBHOCTM OAHMM U3 Hanbonee 3GpPeKTUBHbIX
METOZOB SIBJSETCA TPAHCM/IAHTaLUA opraHa — rnepecajka rnoyku.

TpaHcnaHTaums opraHoB — 3TO MPOLLECC Nepecaskn 350pOBOro opraHa (ot goHopa) 60bHOMY
yenoBeKy. DTOT METOA NMPUMEHSETCS He TONbKO ANS MOYeK, HO U A/1A APYTUX OPraHoB — cepaLa,
reyeHu, NErkmx v T.A.




Yactb |

Mepecaska NOYKWN 3HAYUTENBLHO YaydLlLaeT
BonbHas noyka KauyeCTBO XM3HU yenoseka. [Nocne ornepaunu
NauneHT AAnTesIbHOE BpeMs MpuHMMaeT
MeAnKaMeHTbl, YTOObl NpeAoTBPaTUTb
OTTOP>XKEHME HOBOTO OpraHa UMMYHHO
cucteMom. TpaHcnaHTUpyeMas noyka
Mouesoii nysbipe  GapéTca NGO Y YenoBeka, y KOTOPoro
3apuKcnpoBaHa cMepTb MO3ra, AnMbo y
3/,0POBOTO XMBOTO JOHOPA, AABLUEro
cornacue Ha 3Ty npoleaypy.
TpaHcnnaHTauuns OpraHoB UrpaeT BaXkHYHo
POJib B CMACEHUN YeNIOBEYECKMX XN3HeN. Bo
MHOTUX CTPaHax, rae NpoBOAATCS

3p0poBas JOHOpPCKas

noyka |
'-,‘.\— MoueTouHUK

MoueTouHukK
AoHOopa

MouencnyckatenbHbin
KaHan

ﬂoquy npwv TpaHcnaaHTaumu NPOCBETUTE/IbCKNE MEPOMPUATNA U

OpraHoB Ba>kHa peakuuA co3zatoTcs baHku AOHOPOB, 3TOT npouecc

MMMYHHOW cnctemMbl? Kak Bbl PEryanpyeTca 3akoHOAaTe/IbCTBOM.

AymaeTe, caeayet v (DOpMI/IpOBaHI/Ie MONOXKWNTENIbHOTO

YUUTbIBATh reHeTUYECKUE OTHOLLEHMs 06LecTBa K JOHOPCTBY OpPraHoB

daKTopbl NpY nepecagke KpaiHe BaXKHO, MOCKO/IbKY NMO3BOISET CNacTy

opraHoBs? KU3HU NHOLEN, HY>KAAROLLMXCS B
TpaHCMAaHTaunn.

Mpumennte nonyuyeHHble 3HaAHUA

63-N1ETHAS XKEHLLMHA Y>Ke NOAroAa NPOXOAUT NPOoLeAypy remoamnanisa Tpuxabl B Hegento. OHa xanyertcs
Ha OrPaHMYEHHOCTb B MOBCEAHEBHOM XM3HMW, HEOOXOAMMOCTb MOCTOSIHHBIX MOE340K B KJAMHUKY M YCTanocTb
Moc/e KaXxoro ceaHca. Bpaun pekoMeHAyOT el NPOWTH NepecasKy noyku.

O6cyaure:

» Kak remognanns nomoraer opraHu3mMy rnpu nouyeyHoOu HeJO0CTaTOUHOCTU?

» Kakue TpyaHOCTU B NOBCEAHEBHOW YXU3HM MOTYT UCMbITbIBATh NaLMEHTbI HA Ananunse?

» Kakue npenmyuiecTtea MoXkeT AaTh TPaHCMJIaHTaLMUA MOYKU MO CPABHEHUIO C AUaNN30M?

NMpumenuTte nonyueHHble 3HaAHUA

1. YTO NPONCXOANT NPU MOYEYHOWN HEeZ0CTaTOYHOCTA?

2. B uém 3aknroyaeTca pasHuLa Mexay oOCTPOU N XPOHNYECKON GopMamMmn NoYeYHOW HeJO0CTaTOUYHOCTA?
3. Kak BO Bpems remoananusa nponCXoANT OUNLLIEHNE KPOBU?

4. KakoBa OCHOBHas Luenb TpaHCnaaHTaumnm OpFaHOB?




Hayka, TexHO0rna, XX13Hb

CerogHsA KaMHW B NOYKax ABAAIOTCA OAHUM M3 camblx Hone3HeHHbIX 3aboneBaHnI,
KOTOpOe 3aTparvBaeT MUAIMOHBI 0A4eN MO BCEMY MUPY. STV TBEPAbIE OTNOXEHUSA
06bI4YHO 06pa3yroTCs B MOYKax, Korga onpejeneHHble MMHepasbl B MOYe CTaHOBATCS
C/IVLLKOM KOHLLEHTPUPOBaHHbIMUN. Kak TONbKO 3T KaMHU BblPacTatoT A0 3HAUNTENbHbIX
pa3MepoB, NX HEOHXOAMMO YAANNTb XMPYPrUYECKMM MyTEM.

NutoTpnncua — 310 MeTog ApobeHNs KaMHeR,
06pasyoLmxca B NoYkax, MOYEBOM My3blpe nUau
MOYETOYHMKAX.

CyLyecTByeT HeCKO/IbKO cNocoboB, HO Hanbonee
pacnpoCTpaHEHHbIM ABAAETCA IKCTPAaKoprnopaabHas
yAapHO-BOAHOBasa antoTpuncma — ESWL.

3TO MafoVHBa3nBHas XMpypruyeckas npoueaypa Ans
bparMeHTaLMn KaMHel B MOYKaxX U MOYETOUHMKAX.
cnonb3oBaHWe BHeLUHero annapata, reHepupyrLLLero
MOLLHbIE BOJIHbI AaBAEHUs, NO3BOAET 3GDEKTUBHO
M3MesibyaTb MOUEBblE KAMHU O MEKMX, MPOXOAUMbIX
Yyactuy,

NutoTtpuntop - annapat ana nposegeHua ESWL. OH
COCTOUT 13 reHepaTopa yAapHbIX BOJH U CUCTEMDbI
BM3yanmsaumm ana GOKyCMPOBKN BONH Ha KaMHe.

Bo Bpems ESWL uenoBek NOXUTCA Ha MATKUIA CTON UK
MOAYLLKY, HaMOJHEHHYH BOAOW, B TO BPEMSA Kak
PEHTreHOBCKWE IyYn NN YNbTPa3BYK UCMOb3YHOTCA
AN TOYHOTO OnNpeAeneHns MeCTOHaXOXAEHNSA KaMHEN
B NMoykax. 3aTeM annapart yAapHO-BOJHOBOM
NNTOTPUMNCUN UCMOJIb3YeT MOLLHbIE SHepreTuyeckmne
BOJIHbI, KOTOpPble 6e3BpesHO NPOXOAAT Yepes Markme
TKaHW, YTo6bI Pa3buTb KaMHM B MOYKaXxX Ha
Menbyarine dparMeHTbl, KOTOpPble BbIBOAATCS U3
OpraHn3mMa ecTeCTBEHHbIM NyTem yepes
MOUYeBbIBOAALLME NYTH.

Mpouecc moxeT 3aHMMaTb oT 30 MUHYT A0 4Yaca, B
3aBMCMMOCTM OT pa3mepa 1 TBepAoCTN KaMHS. B
TeueHune Npoueaypbl Bpay KOHTPOAMPYET npoLecc ¢
nomoLbto Y3 nnm peHTreHOBCKUX CHUMKOB.
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SaK/siloueHme

BblAETUTEJ/IbHbIE OPITAHbI )KMBOTHbIX BbIAE/IUTE/IbHAA CUCTEMA YEJ/IOBEKA

KMLIEYHOMOJIOCTHLIE

Ha knetouHom ypoBHe

MOYKN

pacnoNoXeHbl B 3aHei Yact bproLLIHOon
MONOCTU NO 0b6e CTOPOHbI OT MO3BOHOYHMKA

MJIOCKWME YEPBA
MpotoHeppuann l

KOJIbYATBIE YEPBW MOYETOUHUKM

MeTtaHedpunann
napHble TPYOKM, OTXOAsALLME OT NoYek

YIEHNCTOHOTUE

* Y pakoobpasHbIX — Napa 3e/1eHsix xeses y
* Y HacekoMbIX — Masibhueuess! cocyObl + XUposble mesa .

Y P MOYEBOW IMYy3blPb
* Y naykoobpasHbix — Masenuauess! cocyObl + KOKCA/lbHble XKene3bl

PacrnoNoXeH B HUXHEN 4acTu XKMBOTa U
npeAacTaBaseT cOOOM NOAbIV MbILLEYHbIN OpraH
NMO3BOHOYHbIE
o Y pbl6 1 aMdurbunin — myznosuwyHele NoYKU !

® Y MpecMbIKatoLLMXCS, NTUL, U MAEKOMUTAIOLLMX — Ma3o8bie NoYKu C MOYENCIYCKATE/IbHbIA KAHA )

OBPA3OBAHWE U BbIAENTEHUE MOYU

BokanoBmaHana kancyna HeppoHa MpokcuMmanbHbI U AUCTaNIbHBIA KaHalbLibl
— B npoLecce puabTpaLmm obpalyetca — B npouecce peabcopbumm obpasyertcs
nepBuYHasa Moua BTOPMYHaA Mo4a
Moueucnycka- Mouesou Co6upatenbHble Tpy60ukn
TenbHbIN KaHan nysbipb o Moue- | MoueuHas L eropnunan moua crexaer &
BbIBOAUT MO4y U3 HakananBaeTcs TOUYHNKMU JloxaHKa

no4YyeyHyr NOXaHKy

opraHuamMa

MO4a




O606uiar0Me 3a4aHNA

1. OnpeaenuTe COOTBETCTBUE MEXAY OpraHaMu BblAe/IMTE/IbHOW CUCTEMbI U BbINOJIHAEMbIMUN
MU GyHKLUAMMN.

OpraHbl BblAeneHuns ®yHKLMA opraHoB

A) BblgeneHne MoUn 13 nNovek
B) BbIBEEHME MOUM U3 OpraHu3mMa

C) nogzep>kaHne NOCTOAHCTBA BHYTPEHHEN Cpefbl OpraHM3Ma 1 BbiBEEHWE NMPOAYKTOB
pacnaga

D) HakonneHne moun

2. BbibepuTe BepHble yTBepXXAEeHUA.

YTBEpXAEHNA

Y KMLLIEYHOMONOCTHbIX BblAe/INTE/IbHaA CCTEMa OTCYTCTBYET

MpoToHebPUANI COCTOSAT U3 Pa3BETBAEHHBIX KaHa/IbLEB.

MeTaHedppuAnM OTKPbIBAKOTCA HEMOCPEACTBEHHO B MOJIOCTb TeJIa.

Y HacekoMbIxX NPOAYKTbl BblAENEHUNA BbIBOAATCA N3 OpPraHM3Ma BMeCTe C KPOBbHO.

y paKoo6pa3Hb|x q)yHKLI,I/II-O BblaeneHna BbINOJIHAKOT 3€/1eHbIe >KeJie3bl.

Y HacekoMbIX B KayecTBe OCHOBHOIO BblAENNTENBHOIO OpraHa CI)yHKLI,VIOHI/IpyI-OT Manbnurmessbl COCyabl.

OCHOBHbIMM OpraHom BblgeneHnA NO3BOHOYHbIX ABJIAKOTCA JIETKMNE.

y pbl6 n an)VI6VIVI MMEROTCA TY/IOBULLHBIE MNMOYKWK, a Y NPECMbIKatOLLNXCA, NTUL, 1 MNIEKOMUTAOLLMX — Ta30Bbl€ NMOYKWN.

Ol ([Nl |bDfw|N| —

Y NMpecMbIKaroLLIMXCA W MTHL, OTCYTCTBYET MOUEBOM My3bIpPb.

3. BbibepuTe Tpn BepHO 0603HaueHHbIe NOANMUCH K PUCYHKY.

1. NoyeyHas noxaHka

2. Kancyna He¢ppoHa

3. KopkoBebivi cnon

4. MNpamuabl MO3roBoro cnos
5. MoueTouHu1K

6. NouveuHasa aptepus




4. NpoaHannsupyute ctpoeHne HeppoHa U OTBETbTE Ha BONPOCHI.

a) Onpegenunre pacnosio)xeHme nNpeAcTaB/eHHbIX CTPYKTYP. 3
a. KannnnapHbin knybouek
b. Metnsa leHne
c. bokanoBugHasa kancyna HebpoHa
d. CobupartenbHas Tpybouka
e. lNpokcnmanbHbIv KaHanew, =

b) B kakon yacTn HeppoHa NPOMCXOAUT NpoLecc
obpa3zoBaHus nepBuuHoi moun? Kak Ha3biBaeTcs
3TOT npouecc?

c) Kakoii npouecc nokasaH Ha pUCyHKe CUHUMU
ctpenkamu? Kak Ha3sbiBaeTcs 3TOT npouecc?

5. Pewuute 3apauy.

3a cyTkun yepes noukm npoxoant 1500 anTpos KpoBu. Macca KpoBW B OpraHM3Me noapocTka
coctaBnsieT npumepHo 8% oT macchl Tena. CKOAbKO pa3 KpoBb MOAPOCTKa Maccoun 60 Kr
NPOXOANT Yepes nouku 3a cytkmn? OBoCHylTe CBOWN OTBET.

6. Onupasncb Ha AaHHble B Tabanue, oTBeTbTe Ha BOMPOChI.

[MokazaTenb O6bewm (B n)
KpoBb, npoTekatoLlas yepes noyku 3a JeHb 1500
ObpasytoLasncs nepBuYHas Moya 150
Bblaensiemas BTOpryHas moua IEE

a. Kakoe konmuecTBO XnaKocTn 66110 BO3BPALLEHO B OpPraHn3m B npouecce peabcopbunmn?
b. Kakon npoLeHT NnepBUYHON MOUM BbIBOAUTCS U3 OpraHM3Ma Kak BTOpu4yHas Moya?

7. OTBeTbTE Ha BOMPOCHI:
a) Kakve cmmnTOMbI MOTYT YKa3blBaTb Ha HapyLleHne GyHKLMM noyvek?
b) Kakon meTos neueHns No3BoAET MONHOCTbIO 3aMeHUTb GYHKLNIO MOYeK U
oTKasaTbCA OT Ananmsa’?




ABTOHOMHasA HepBHaaA CUCTeéMa — 4acCTb HepBHOI‘/II
CNCTEMBI MO3BOHOUYHbIX XXNBOTHbLIX N YEJIOBEKA,

KOTOpasi aBTOMaTU4eCkK, TO eCTb HE3aBUCMMO OT
BO/IN, PEryNpYyeT AeATeNbHOCTb BHYTPEHHUX OPraHoOB,
06MeH BelLecTB U GYHKLIMOHANbHOE COCTOSIHME BCEX
TKaHel opraHm3ma.

AKKomogauma — npoLecc npucnocobaeHns rnasa K
YETKOMY BUAEHMIO 06BEKTOB, PAaCMONIOXKEHHbIX Ha
pa3HbIX PAaCCTOSHUAX, NYTEM U3MEHEHUS GOPMbI
XpycTanvka.

. mq@

AHanusatopbl — aHaTOMO-bU3nonornyeckme
cucTeMbl, obecrneymBaroLL e BOCNPUATUE 1
06paboTKy pasgpaxuTeneir, NOCTynarLmx 13
BHELUHEeW cpebl U BHYTPEHHUX OpraHoB, GopMupys
OTBETHYH peakLto opraHn3ma.

Aepma — c1o1 KOXM, PaCnoNOXEHHbIA MeXAy
3NNAEPMMCOM U TUMOAEPMON N COCTOALLMMI U3
MAOTHOW COeAMHUTENBHON TKaHW. B 3ToMm cnoe
HaxXoAATCA MexaHOpeLeNTopbl, TepMOpPeL,EeNTOPbI U
6osieBble peLLEnTOpPbI, @ TakXKe KOPHW BONOC, MOTOBbIE
W canbHble xenesbl, AMMdaTnyeckme 1 KPOBEHOCHbIE
cocyapbl.

Awnanuns — npouecc otaeneHns HeboNbLIMX MONEKY
(conen, MOYEBMHbBI, aMMMaKa 1 Ap.) OT KPYMHbIX
Monekyn (Hanpumep, 6enKoB) B pacTBOpe C MOMOLLbIO
cnewumanbHOW NoNynpoHMLLaeMo MeMbpaHbl.

Mnopaepma — CNOV KOXW, PaCNONOXEHHbIN NOZA
3NMAEPMUCOM U AEPMOW; B OCHOBHOM COCTOUT U3
XunpoBou TkaHW. OCHOBHble GYHKLMKN 3TOTO CNos —
3anacaHve nuTaTesIbHbIX BELLeCTB 1 NpeoTBpalleHne
noTtepw Tenna.

Ffomeocras — npouecc nogaep>KaHNsa OTHOCKUTENbHOM
ANHaMMYecKol cTabuabHOCTM COCTaBa W CBOMCTB
BHYTPEHHeW cpesibl OpraHv3ma, HeobxoaMMoWn Ans
HOPMaIbHOTrO GYHKLMOHMPOBAHNSA KNETOK U BCErO
opraHu3ma.

nou

FopmoH (ot rpey. hormao — "Bo36y>xaato”, "npnBoxy
B ABMXKEHME") — BUONOrMUECKN aKTUBHOE BELLLECTBO,
BblpabaTbiBaeMoe 3HAOKPUHHBIMU Xene3aMu.

FymopanbHasa perynaums (ot nat. humor —
“X1AKOCTL") — NpoLecc peryinpoBaHunsa AeATeNbHOCTH
OpraHoB W TKaHeln opraHM3ma C MOMOLLbH TOPMOHOB,
61ON0rNYeCcKn akTUBHbIX BeLLecTs, GepMeHTOB,
WNOHOB U APYTnNX XMMUYECKNX COEAUHEHWNI,
TPaHCNOPTUPYEMbIX KPOBbLO, IMMGON U APYTUMU
KMAKOCTAMM OpraHu3ma.

Kancyna BoymeHa — 60okanoBuaHasa HavanabHas
YyacTb HedpOHa, B KOTOPOWN MPONCXOANT duabTpaLma
KpoBW 1 0bpa3syeTca NnepBnYHas Moua.

ManbnurneBbl cocyabl — OCHOBHOW BblAENNTENbHbIV
opraH HaCceKoOMbIX 1 NaykoobpasHbiX; MPeACTaBAAOT
cob0W TOHKME U AIHHBIE TPYOOUKHM, PaCNONOXEHHbIE
BOKPYT KuLleYyHrKa (06blYHO B MecTe CoeNHEHUA
cpepHent v 3agHer kuwkun). OAMH UX KOHeL,
OTKPbIBAETCA B KULIEYHWK, @ APYrOA pacnoNOXeH
cBOobOAHO B nonocTu Tena. OHM obecneunsatot
BbIBEZlEHME a30TCoAep>KaLlMX NPOAYKTOB ObMeHa.

MetaHedppunamnit — BblZeNNTENbHbIN OpraH HEKOTOPbIX
6€Ccno3BOHOYHbIX (r1aBHbIM 06pa3oM KO/bYaTbIX
yepBeW), COCTOALLMI N3 BOPOHKOOBpa3HoM TpybouKky,
KoTOpas OTKpbIBaeTCs B MONOCTb Tena (Lienom), oTkyaa
brnbTpyeT XNAKOCTU N BbIBOAUT UX HAPYXKY.

MuenuH - xnponosgobHoe, benosato-baecrsiiee
BELLECTBO, 0bpa3ytoLLiee 3alMTHYH 06010UKY BOKPYT
AJIMHHBIX OTPOCTKOB HEMPOHOB; COCTOUT
npenmyLLeCTBEHHO U3 IMNUA0B 1 6enkoB. MunenvH
3HaUUTENbHO YBEANYMBAET CKOPOCTb MPOBEAEHNS
NEKTPUYECKMX UMMYIbCOB MO HEPBHbLIM BOJIOKHAM.
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Henporausa — rpynna cneumnanmsnpoBaHHbIX KNeTOK
HEPBHOW TKaHW, KOTOpble MOAAEP>XKMBALOT, 3aLLMLLAL0T
1 NUTarOT HEMPOHBI.

HelApoH — ocHOBHas
cneumanv3nMpoBaHHasa KneTka
HepBHOW TKaHW, KoTopas
NPVHUMAET CUTHas bl 1
nepeAaér nx Apyrum
HepoHaM, MblLULLAaM UK
Xenesam.

HedpoH — ocHoBHasn
byHKUMOHaNbHaA 1
CTPYKTypHasa eanHuLa
noyek yenoBeka n Apyrux
MO3BOHOYHbIX XXMBOTHbIX;
obecneunBaet
obpaszoBaHMe MOUN MYTEM
dunbTpaL MM Naasmbl KPOBW.

e

OTtoauT (OT rpeu. otos — "yxo", lithos — "kameHb") —
MeJsIKne KpucTaaibl kKapboHaTa KanbLims,
pacrosioXeHHble BO BHYTPEHHEM YyXe W NMoMoratoLme
oLyl aTh paBHOBECKE U MOJIOXKEHME Tena.

Mepuanmda — XnAKOCTb, 3aNOAHAOLLLAA
NPOCTPaHCTBO MeXAY KOCTHbIM U NepenoHyaTbiM
NnabvpyHTaMu BHYTPEHHEero yxa.

Metna Nenne — U-o6pa3Hbili yyactok HeppoHa B
NnouKe, COEANHSAIOLWMI NPOKCUMaNbHbIA U ANCTaNbHbIN
KaHanbLbl.

MpotoHedpuani — BoigennTeIbHbI OpraH MNAOCKMX
yepBeW, COCTOALLMI N3 Pa3BETBAEHHOW CUCTEMBI
KaHaNbLEB M “MiaMeHHbIX KJeTOK”, obecrneymBaroLLnX
BbIBEJEHME N3 OpraHn3Ma n36bITOYHOW BOAbI U
BPeAHbIX BELLECTB.

Peabcopbuusa (ot nat. re — “obpaTtHo”, absorptio —
“BcacbiBaHMe") — npouecc 0bpaTHOro BcacbiBaHWA
XNAKOCTN U3 NONOCTEN N UMEIOLLMX NONOCTb
aHaTOMMNYeCcKMX CTPYKTyp B opraHu3me. Yaie Bcero
3TOT TEPMWH UCMONb3YeTCA AR ONMCaHMA NPOLLECCOB
B BbIJ€/NTE/IbHOW CUCTEME, TAEe U3 MEPBUYHON MOUM
aKTVBHO BCacCbIBatOTCA 06paTHO B KPOBb Pa3NNyYHble
BeLyecTBa.
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PeuenTop (o1 nart. recipere — “npnHumaTtb”) —
cneuunanvM3npoBaHHas KneTka, rpynmna KneTok uim
HepBHOE OKOHYaHWe, KOTOpoe NpUHMMaeT
pa3szapaxeHve 1 npeobpasyeT ero B CUrHan (HepPBHbIN
MUMMyYNbC), NepesaBaemMblil B HEPBHYHO CUCTEMY.

CuHancebl - cneunanbHble CTPYKTYpbl,  “Lx  r«
KOTOpble Jat0T BO3MOXHOCTb Hel‘/JIpOHaMF"'
(HepBHbIM KJIeTKaM) NepesasaTtb
CUTrHanbl APYrMM HerpoHaM, a Takxe
MbILILAM UK XKeNe3aMm.

CpuHKTEp — rpynna MblLUL, pacnoNoXeHHas B
obnacTu Bxoga UAn Bbixoja TpybuaTbix OpraHoB
(Hanpumep, KMLLIEYHMKa, MOYeBOro My3blps,
NULWEBOAA) U PeryanpyroLLas nx oTKpbiBaHme 1
3aKpbiBaHWe.

TpaHcnnaHTaumA — NpoLecc nepecagku TKaHn nan
opraHa v3 OfHOW YacTu Tena B APYryto y OAHOro U
TOrOo >e YenoBeka, 1MHbo OT OAHOro YesoBeka

Apyromy.

PunbTpauma — NpoLecc OTAeNeHNs YacTul,
PacTBOPEHHBIX UAN CMELUaHHbIX B XXUAKOCTU
(Hanpumep, B BOAE), MYTEM UX MPOXOXAEHUA NN
cLeXVBaHWA Yepes cneumanbHyro
neperopoaky (puabtp), Kotopas
3a/lep>KMBaeT O4HU BellecTBa w1
nponyckaet gpyrue.

DHAOKPUHHbIE XXenesbl (0T rpey. endo —
"BHYTpeHHMI", krino — “Bbifenato”) — opraHbl, KOTOpble
BbIAENAOT CMHTE3MPYEMble MU FOPMOHbI, TO eCTb
Bronornyeckn akTMBHbIE BELLLECTBa, B KPOBb U AMy.
Wx Tak>ke Ha3bIBatOT >Kene3aMu BHYTPEHHEN
cekpeuuu.

AHaonMdda — XMAKOCTb CneLmdruyeckoro coctasa,
3aMoHAOLLAA NepenoHYaTbii JTabUPUHT YANTKN BO
BHYTPEHHEM YyXe 1 UrparoLLias BaxHy poJib B
bopMMpoBaHMM ClyXa 1 paBHOBECUS.

SnuaepMm1C — CaMblll BHELLIHUIA CIOM KOXW YenoBeKa.
Ero ¢yHkuma — 3amTa Tena o1 MexaHNYeCcKmnx
BO3ZENCTBUW, CONHEYHbIX NyYen, XMMUYECKMX
BELLECTB N BPEAHbIX MUKPOOPraHM3MOB.
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Pulsuz

9ziz maktabli !

Bu darslik size Azarbaycan dovlsti tarafindan bir dars
ilinda istifada Ugtn verilir. O, dars ili middatinda
nazarda tutulmus biliklari gazanmaq Ugln siza etibarl
dost va yardimgi olacaq.

inaniriq ki, siz da bu darsliys mahabbatla yanasacaq,
onu zadalanmalardan goruyacaq, tamiz va saligali
saxlayacagsiniz ki, névbati dars ilinda digar maktabli
yoldasiniz ondan sizin kimi rahat istifada edas bilsin. Siza
tahsilda ugurlar arzulayiriq!
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