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1 ITIOSICHUTEJIBHAS 3AIIUCKA

1.1 Meap AMCHUIUIMHBIL: HOPMUPOBAHHE CUCTEMATU3UPOBAHHBIX 3HAHUH B 00nacTH Gu-
3MOJIOTUU YEJIOBEKA U )KMBOTHBIX.

1.2 Mecto nucuumiimabl B cTpykrype OOIL: [Iucuumimnna « Pu3nonorus yenoBeKa
JKUBOTHBIX» OTHOCHUTCSA K JAMCLUHUIIMHAM 00s3aTeNIbHON YacTU MpeIMEeTHO-METOIUYECKOro MO-
nyist o npoduiro «buonorus» 6moka b1 (b1.0.07.06).

Jucuunnmza « PU3noIIorys YelnoBeKa U )KUBOTHBIX» OCHOBBIBAETCS HA MaTepUaie JUCLU-
IUIMH aHaTOMO-Mopdosoruueckoro nukia: «luronorus», «I'ucTomorus ¢ ocCHOBaMH 3MOPHOIIO-
TUN», «AHATOMHS U MOP(HOJIOTHS YEIOBEKay», SABJIAETCSA MX JOTMUYECKUM Pa3BUTHUEM U 3aBeplile-
HueM. Marepuan AucuuIInabl «OU3H0I0TUs YET0BEKA U )KUBOTHBIX» UCIIOJIb3YETCS IIPU U3yde-
HUU 00IIeN HKOJIOTUH, TEHETUKH, TEOPUH IBOITIOIIH.

1.3 lucuunjuHa HanpaBjeHa Ha (opMHPOBaHMe caeaylomux komnerenuuii: OITK-
8, IIK-2:

- OIIK-8. CriocoOeH OCyIIeCTBISATH ITearOTHYECKYIO0 IS TEIbHOCTh Ha OCHOBE CIICIHAITb-
HbIX Hay4YHbIX 3HAHUI, HHAUKATOPOM JIOCTHKEHHUSI KOTOPOU SIBISAETCS:

e OIIK-8.3 JleMOHCTpUpPYET CliELIMATIbHBIEC HAYUHbIE 3HAHUS, B TOM YKCIIE€ B IPEAMETHOU
obnactu.

- IK-2. CiocoGeH oCyIIeCTBIATh Nearorn4ecKyo ASSITeIbHOCTD 1O POQMIBHBIM MTPE/I-
MeTaM (JUCIUIUIMHAM, MOIYJISIM) B paMKax IPOrpaMM OCHOBHOTO OOIIETO M CPEIHEro OOIIero
00pa3oBaHus; HHAMKATOPOM JIOCTHKEHHUS KOTOPOU SBIISETCS:

e [IK-2.1 IIpumMensieT oCHOBBI TEOPHH (PYHIAMEHTAIbHBIX U MIPUKIAIHBIX Pa3/IeiIoB OHO-
noruu (00TaHUKHU, 300JI0TUH, MUKPOOHOIOTHH, TeHETUKU, OMOJIOTUN PA3BUTHUS, AHATOMHUH YeIo-
BeKa, (PU3MOIOTUN PacCTEHUI M KUBOTHBIX, OOIICH SKOJIOTUH, TEOPHH IBOJIONNN) ISl PEIICHUS
TEOPETHUYECKUX U MPAKTUYECKUX 3a/1a4.

1.4 Ilepeyenb MJIAHMPYEMBbIX pe3yJIbTATOB 00y4eHusi. B pe3ynbrare usyyeHus AUCLU-
IUTMHBI CTYAEHT JOJIKEH

- 3HATD!

- OCHOBHBIE MOHATUS U aHATOMUYECKHE TEPMUHBI;

- CTPYKTYPHO-(YHKIIMOHATIbHYIO OpraHU3alMIO TeJla YeloBeKa, AeJIEHUEe Ha OTJENbl, all-
napaThl, OpraHbl, BIUIOTh J0 3JEMEHTapHBIX CTPYKTYpHO ()YHKIIMOHAJIBHBIX €JUHMI[ OpPIaHOB,
BKJIIOYAsl UX MUKPOCKOITUYECKYIO U YIBTPAMUKPOCKOIINYECKYIO OpraHU3allHio, C yuéTOM BO3pacT-
HBIX, ITOJIOBBIX U MHIUBHIyaJIbHBIX OCOOEHHOCTE;

- OCHOBHBIE€ OTJIMYMSI OpPraHHW3Ma YelOBeKa, OT JAPYTUX UYelIOBEKOOOpa3HbIX MPUMATOB,
NPUYUHBI POPMUPOBAHUS STUX OTIUYUIL;

- COBPEMEHHBIE METO/1bl (PM3HOJIOTMUECKUX HCCIEI0BAHUMN;

- YMeTb.

- IPUMEHSATh Hay4YHbIC 3HaHUS U3 001acTH (PU3MOJIOTUH YeTIOBEeKa U )KUBOTHBIX B yUeOHOM
U Ipo(eCCUOHATILHON JeSITeNIbHOCTH;

- IpenoaaBaTh (U3NOJIOTHIO YETOBEKa MM €€ pa3Jiesibl B paMKax o01ero oopa3oBaHus B
COOTBETCTBUU C TPEOOBAHUSMHU IOCYIapCTBEHHOI'O CTaH/1apTa;

- BJIAJIeTh!

- MeTo/1aMHU (PU3HOJOTHYECKUX UCCIIEIOBAHMIA;

- METOJIaMH M TEXHUKOHN UCTIOJIb30BaHUs (PU3UOJIOTMUECKON HATTIAHOCTH B IIPETIO1aBaHUu N
buznonoruy 4enoBeKka U >KUBOTHBIX.

1.5 O6mast Tpya0eMKoCTh JMCHUIIMHBI «DU3MO0IIOTHs YeTI0BEKa 1 )KUBOTHBIX)» COCTaB-
asiet 6 3aueTHbIX eaunull (1anee — 3E) (216 wacos):

IIporpamma npenycMmarpuBaeT U3ydeHHE MaTepuaia Ha JEKIUAX U Ja00paTOPHBIX 3aHs-
tusx. [IpengycMoTpena camocrosiTennbHas paboTa CTyIEHTOB 10 TeMaM U pazzenaM. [Iposepka 3Ha-
HUH OCyIIeCTBIIeTCS PPOHTATBHO, HHANBUYATBHO.

1.6 O0beM JUCUMIIIIMHBI M BUIbI Y4eOHOM 1eATeJIbHOCTH

O0beM TUCHUILIMHBI M BHIbI Y4eOHOI iesiTeJIbHOCTH (04Has (popMa o0yueHHst)
\ Buj yueOHoii padoThbl \ Bcero yacos \ Cemectp 5 \ Cemectp 6




OO6mas Tpya0eMKOCTh 180 72 108
KonrtakTHas pabora 84 42 42
Jlexuun 30 14 16
JlaGopaTopHbIe 3aHATHS 54 28 26
CamocrosiTenpHas paboTa 60 30 30
By uToroBoro KOHTpOJIst 36 3auéT 9K3aMeH
2 YYHEBHO-TEMATHUYECKOE IIVIAHUPOBAHUE
2.1 Oynas ¢opma o0yueHus
Y4eOHO-TeMaTH4YeCKHH IJIaH
AyIMTOPHBIE 3aHATHSI CaMOCTOS-
o HaumenoBanue Bcero JlaGopa- TeIbHAs
TeM (pa3aesioB) yacoB | Jleknuu TOPHBbIE
padora
3aHATHSA
Yacrs 1 (cemectp 5)
1. | BBenenue B (hM3HOJIOTHIO. 5 1 4
2. | ®usuonorus Bo30yIMMbIX oOpa3oBanmid. | 18 4 6 8
3. | ®u3HOI0TUsI HEPBHOM CHCTEMBI. 18 4 8 6
4. | ®uznonorus BH/I u ananuzaropos. 19 3 10 6
5. | ®u3nosI0rUs ABUTaTEILHOTO aIlapara. 12 2 4 6
Yacrsb 2 (cemectp 6)
6. | ®U3HMONOTHS YHTOKPUHHON CHCTEMBI. 5 1 4
7. | ®U3HUONIOTUS CUCTEMbI KPOBH. 11 4 2 S)
8. | du3mnosorust KPOBOOOPAIICHHSI. 17 4 8 5
9. | ®usnonorus aApIXaHusl. 10 2 4 4
10.| ®usHosOrUs MUIIEBAPEHHSI. 10 2 4 4
11.] O6meH BemiecTB 1 3Heprun. Tepmopery-
TISITHS. 10 2 4 4
12.| ®usnosnorus BeIAEICHNUS. 9 1 4 4
sk3ameH | 36
UTOoro 180 30 54 60
HNuTepakTHBHOE 00yUeHHE MO TUCHHUILINHE
HaumenoBanue Bun Popma Koa-
Ne HHTEePAKTHB- BO
TeM (pa3aeJioB) 3aHATHSA
HOTO0 3aHATHS | YaCcOB
1. | Temsr 1-12: JIK Jlexnus- 30
BBenenue B U3HONIOTHIO. JTCKYCCHS
®duznonorus Bo30yauMbIX 00pa3oBaHUi.
®u3HoI0rNsa HEPBHOM CUCTEMBI.
®usunonorus BH/[ n ananu3aropos.
DU3NOIIOTHS TBUTATEIHLHOTO aIapara.
OU3NONOTUS YHAOKPUHHON CUCTEMBI.
DU3NOIIOTHS CUCTEMBI KPOBH.
Du3MoN0rUs KpOBOOOPAIIECHHUS.
DU3NOIIOTHS JTBIXaHUS.
OU3NONOTHS MUIIEBAPEHUSL.
OOMeH BeecTB ¥ SHepTUU. TepMoperyJsius.
DU3MONOTHS BBICTICHUS.
2. | ®usnosorus Bo30yIMMbIX 00pa3oBaHMIMA JIb 3ammra 1oKia- 6
JI0B
UTOro 36/72=50 %




3 COJIEP)KAHUE TEM (PA3/EJIOB)

Tema 1. BBe1eHue B (pu3H0JIOTHIO YesioBeKa. [IpenqmeT, MeToabl, 3HaAYCHUE (PUZUOIOTHH,
ee CBs3b C Ipyrumu Haykamu. [lousitue o gpusnonornyeckux GyHKUUAX, HEPBHO-TYMOPAIbHBIX
MEXaHU3Max PeryJisiiuu, ToMeocTa3e, MexaHu3Max 00ecreyeHus eTOCTHOCTH MHOTOKJIETOYHBIX
opranu3moB. [IoHATHE O MpPUHLHKIIE CAMOPETYJISIUU [TapaMeTPOB rOMEOCTa3a U OpraHn3Me Kak
OTKPBITOM OHOJIOTUYECKOH CHCTEME.

Tema 2. ®u3nosiorus Bo30yauMbix oopa3zoBanuii. [lonsTre o pa3apakuMocT, Bo30y-
JUMOCTH, BO30YKJIEHUH, TOPMOXKEHUH, BO30YIUMBIX U HEBO30YIMMBIX TKAHSX, CHEITUPUICCKUX
U HecrienuGuYecKuX MposiBICHUSIX BO30YXKACHUS, pa3IpaKEHUU U Pa3APAKUTENAX — aJIeKBaTHBIX
U HeaJlekBaTHBIX. Kitaccudukanus pa3apaxurencii mo xapakrepy U cuiie. 3aKOH CHIIBI.

Hcrtopuueckue cBefeHus 00 U3y4eHUU OMO3JIEKTPUUECKUX SIBICHHM: onbIThl ['anbBanu,
Marreyun, /[ro0ya-Peiimona. CoBpeMeHHBIE METOJIBI OTBEIICHUSI U PETHCTPAIIN OHONICKTpUYe-
CKHX ITOTEHIMAJIOB.

MeMmOpaHHBIH MOTSHIIMAT TIOKOSI, €r0 BETMYWHA, T€HE3UC C TOYKU 3PSHUS OOIICTTPUHATON
MeMOpaHHO-WOHHOW TEOpWH, 3HAYCHHE HU30UpaATENBbHON MPOHMUIIAEMOCTH MEMOpaHbI KIETOK B
dhopMHUpOBaHUHE MEMOPAHHOTO MOTEHIIMAJIA IOKOS, POJIh AKTUBHBIX MEXaHU3MOB B €T0 MOIepKa-
Huu. 3nauenue MIIII kak dakropa, 00ycClIOBINBAIONIETO BO30YAUMOCTb.

[ToTenumanst nefictBusi. CriocoObl perucTpalum, BETMIMHa, MEXaHu3M renepanuu. [1oHs-
THS IOPOTOBOT0 NOTEHIMANIa, KPUTUYECKOIO YPOBHS JIEMOJSPU3aLUY, NTMKA MMOTEHUUala JAe-
CTBUSI, CJIEIOBBIX MMOTEHIIMATIOB. 3HAYEHUE MOTEHIIMAJIOB ICUCTBUS KaK YHUBEPCAIHLHOTO CrIoco0a
KOIAMPOBAHUS U Mepeaayul HHPOpMAIMU B OpraHu3Me KHUBOTHBIX U YEJIOBEKa.

Bonna B030yk/I€HHS KaK COBOKYIHOCTh M3MEHEHUN ASJIEKTPUYECKOTO COCTOSHUSI MEM-
Opanbl, ee aHaiu3. MI3MeHeHne BO30yAUMOCTH, COMPOBOKIAIOIINE pa3HbIe a3kl BOJIHBI BO30YK-
JIeHHS: a0CONIOTHAS M OTHOCUTEIbHAS pepPaKkTEpPHOCTD, K3ANbTAIMs, CyOHOPMALHOCTD, (ak-
TOPBbI, 00yCIOBIMBAIOIINE U3MEHEHUE BO30YIMMOCTH. 3HaYCHHE aHAJIM3a OJIMHOYHOM BOJIHBI BO3-
Oy>XJeHuUs JJIs1 TOHUMaHUS 3aKOHOMEPHOCTEH pUTMUUYECKOTO BO30YKICHUSI.

MecTHOe U pacmpocTpaHsrolieecs Bo30yKIeHHe. XapaKTepUCTHKa MECTHOTO U PacIpo-
cTpaHstolerocst Bo30yxaeHus. Mexanusm nposeeHus Bo30yxaeHus. ®akTop HaIeKHOCTH MPO-
BeZieHHs. OCOOCHHOCTH BOSHHUKHOBEHHS PACIPOCTPAHSIONIETOCS BO30YKACHUS B OTMHOYHOM BO-
JIOKHE: ITPABUJIO «BCE UIIU HEYETOM.

3aKOHOMEPHOCTH PUTMHUYECKOT0 BO30OYykJaeHUs. Putmuueckuii (aktop Bo30OyXIeHUS B
ectecTBeHHBIX ycnoBusax. [lonsitue H. E. Begenckoro o nabmibHOCTH. ONITUMANIBHBIN U TTECCH-
MaJIbHBIA PUTMBI BO30YKJIEHUS U COBPEMEHHBIE MTPEJICTABICHHS] O MEXaHU3MAaX ONTHUMAIbHBIX U
MeCCUMAJIbHBIX peakinii, ycBoeHue putMa o A. A. Yxtomckomy. [lapabuos no H. E. Beenen-
CKOMY, €T0 CTa/INM, 3HAUCHHE J1JIs1 TOHUMAaHUs MEXaHU3Ma BTOPUYHOTO TOPMOKEHUSI.

BiustHue mocTosiHHOTO TOKa Ha BO30yAMMbIe 00pa3oBaHMsl. 3HAUCHUE JUTUTEIILHOCTH pa3-
npaxkenusi. Kpuas cunsl-gurensHocTd. Peobasa, «1mone3sHoe» BpeMs JeHCTBUS pa3apaKuTeNs,
XPOHAKCHs1. 3aBUCUMOCTh OTBETHOM pEaKIMK OT TpagueHTa (3akoH [ro0ya-PeiiMoHa) n 0OBbsicHe-
HUE €ro BJICHHEM aKKOMOoJaluu. MexaHu3M akKOMOJIalliu, €ro 3HaYeHHe.

Tema 3. ®u3n0/10rUs HEPBHOM CHCTEMBI

3HaueHNe HEPBHOM CHCTEMBI, €€ pa3BUTHE, METOAbl uccienoBanus. [losBnenue B mpo-
1I€CCE ABOJIIOIMHU KUBBIX OPraHU3MOB HEPBHOW CHUTHAJIM3ALIUH, €€ 3HaueHue. BO3HUKHOBEHHE Ma-
TEpUAIbHON OCHOBBI OCYUIECTBJICHUS HEPBHOW CUTHAIM3ALMU — HEPBHOM CHUCTEMBI, OCHOBHBIE
JTambl €e pa3BUTHUA B mporeccax (Guiio- u oHToreHe3a. CoBpeMEHHbBIE METOIbI U3YUEHHUS CTPYK-
Typbl ¥ QYHKIIUN HEPBHON CHUCTEMBI.

OcCHOBHBIE CTPYKTYPBhI HEPBHOW TKaHHW M MX (PYHKIIMOHAIbHOE 3HaueHHE. CTPYKTYpHBIC
0COOCHHOCTH HEWpOHa, 3HAUEHUE ero OTAENbHBIX yacTeil. Pa3BuTue Helipona. Knaccudukanus
HelipoHoB. Helipornus u ee pyHKIIMOHAIBHOE 3HAUEHHUE.

CrtpykTypa ¥ (QYHKIIMH HEPBHBIX BOJOKOH. be3MHENTnHOBBIE U MHUEITHMHOBHIE BOJIOKHA.
OcoOenHocTy npoBeieHNs BO30YkAeHUs B HUX. Kiaccudukaius HepBHBIX BOJIOKOH 110 CKOPOCTH
MPOBEJICHUS BO30YKACHHS, BO3OYJAMMOCTH M JaOWIBHOCTH. M30IMpOBaHHOE W JIBYCTOPOHHEE
npoBeqeHne Bo30yxaeHus. [IpakTuueckas HEYTOMIIIEMOCTh HEPBHBIX BOJIOKOH.
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Cunancsel. CTpoeHue cuHarca. JJIeKTPOTOHUYECKHNE U MEANATOPHBIE CHHAIICHI, MEXAHU3M
IpoBeIeHUs BO30YX/IeHUs B HUX. BeliecTa, BBIMOIHAIONIME POIb MEAUATOPOB. 3HaueHHe Oe-
KOB-PELIENITOPOB MMOCTCUHANITUYEeCKO MeMOpanbl. Bo30yskaatomiyie 1 TOpMO3HbIEe CUHAIChL. Me-
xanu3M resepauuu BIICII u TIICII. PaznuuHble BUbl CHHAIICOB.

[IpoBenenue BO30YyKIEHUS Yepe3 LEHTPaIbHbIe CHHAICHI U CBSI3aHHBIE C STUM CBONCTBA
[HHC: ogHocTOpoHHEE MpOBE/IEHUE BO30YKIEHHUsA, cyMMalus (MocieoBaTeNibHasi U MPOCTPAH-
CTBEHHas), IBJICHUE IOCJIECICTBHS, TpaHCPOpMAIIs pUTMa, YTOMIISIEMOCTh. 3HAUEHHUE Meana-
TOPHBIX CUHAIICOB KaK anrapaTa peryysiliii HEpBHOU CUCTEMBI.

Peduiekc kak OCHOBHOM aKT HEPBHOH NEATENbHOCTH. PediekTopHBIH mpUHIMI PabOThI
HEPBHOM CHCTEMBI M €r0 peaqu3alus MyTeM OcCyllecTBIeHUs peduekcoB. OmpeneneHue pe-
dnexca. O6mmas cxema peduieKTopHON Ayrd. MOHO- U MOJIMCHHANTHYECKHE PE(IICKTOPHbIE TyTH.
[Tonsitue o peduekropHoM Kousblie. COBpeMEHHBIE MPEACTABICHNUS O HEPBHBIX IIEHTPAaX U UX
cBoricTBax. Knaccuduxkanus pediaekcos.

Topmorkenue B LeHTpaabHOM HEpBHOU cucteMe. Onpezenenue TopMoxeHus. OTKpbITHE
topmoskeHus B [ITHC U. M. CeuenoBbiM. Pa3innunble BUIbl TOPMOKEHUS: BTOPUUHOE U TIEPBUY-
HOE, Jie- U TUIEPIIOJISIPU3ALMOHHOE, NIpe- U MOCTCUHANTHYEeCKoe. MexaHu3M UX BO3ZHUKHOBEHUS
Y 3HAYCHHUE.

Koopaunamust ¢ynknumii opranusma. Ponp oOpatHoil addepeHTannu B KOOPIUHALIUN
bynkuii. Bzaumoelictue nporeccoB Bo30ykaenus u Topmoxkenus B LIHC, uppaguanus u un-
OyKius. PenunpoKHOCTh KaK YacTHBIN cily4yail MHAYKIMH, €€ MEXaHU3M U 3HaYCHHUE AJis 00bsic-
HEHUSI KOOPAMHHUPOBAHHON Pa0OTHI IIEHTPOB, MHHEPBUPYIOUIUX MBIIIIBI-AHTarOHUCTHL. [IpuH-
MBI IOMUHAHTHI IO A. A. YXTOMCKOMY U €ro 3Ha4€HHE.

CrnunHo# Mo3r. OCOOEHHOCTH CTPYKTYpHOI opranuzanuu. [IpoBonnukoBas u pedaexrop-
Has (PyHKIIUH, X 3HAaYCHUE.

OyHKIMOHATBHOE 3HAYEHHUE PA3JIIMYHBIX OTAENIOB FOJOBHOTO MO3ra U (yHKIIMOHATBHBIX
CUCTEM.

CtpykTypHas opranu3anus 1 QyHKIIHH IPOJIOJITOBATOTO Mo3ra U MocTa. OyHKIMU cpe-
HEro Mo3ra.

Petukynspuas dbopmarus: UCTOPHUS U3yUYEHHS, IMTOAPXUTEKTOHUKA U CBSI3H, 00Jeryaro-
1€ ¥ TOPMO3HbIE BIUSHUS, 3HAUEHUE PETUKYJIIPHON (popMaIi B 00ECIICUEHUH aJIalTal[ii BO3-
oymumoctu HeifpoHoB IIHC mpu pa3nuyHBIX COCTOSHUSX OpPraHM3Ma U Pa3IUYHBIX YCIOBHSIX
BHEIIIHEN CpEbL.

Heiiponnas opranuzanusi, CBSI34 1 (PyHKIIUHA MO3KEUKA, TOCTIEACTBUSI €T0 yAaICHUSI.

[IpomexyTounblii Mo3r. @yHKIIUY Tajamyca: Hecreuuduueckue, crennduyeckue 1 acco-
uaTUBHBIC sapa. OyHKIMKU HAAOYTOPhs U THIOTANIaMyca.

JIumOuyeckas cuctemMa Mo3ra: €€ CTpYKTypHasi OpraHu3aliysi ¥ pojib B GOpMHUPOBaHHUHM pa3-
JUYHBIX YMOLIMOHAJIbHBIX COCTOSIHUM U MOTHBAIIMOHHBIX PEAKLIUM.

BereratuBHas HepBHas cuctema, €€ CTPYKTYpHble U (YHKIHMOHAJIbHBIE OCOOEHHOCTH.
CuMnaTtuyecKuil v mapacUMIaTUYECKUi OTIEIbl. AJaNTallMOHHO-TPO(HUECcKast poJib CUMITaTHYe-
cKoit HepBHOM cucteMsl 1o JI.A. Op6enu.

Heiiponnas opranuzanusi 1 QyHKIUN CTPUOTAIUTHIAPHON CUCTEMBI.

Kopa 6onpmux momymapuii. GumoreHeTHueckoe pa3BUTHE KOPHI, SBOJIOIHS PEIENTOP-
HBIX 1 MOTOPHBIX QYHKIUH. JIpeBHSs, cTapas U HOBasi KOpa, IIUTOAPXUTEKTOHUKA, (PyHKIIMOHAITb-
HO€ 3HAYeHHE OCHOBHBIX THUIIOB KOPKOBBIX HEHPOHOB. COBpEMEHHbIE MPEICTABICHUS O JIOKAIH-
3anuu QYHKIMNA B KOpE: CEHCOpHbIE (IIEpBUYHBIE M BTOPUYHBIC), MOTOPHBIE U ACCOLMATHBHBIC
30HBL. [loHATHE O QDYHKIMOHANBHON ClieNUaU3ally JEBOT0 U MPaBOro MOJIYIIApUN TOJIOBHOTO
MO3ra.

MeTtoapl uzyueHus: GyHKIUN KOpbI TOJIOBHOTO Mo3ra. GoHOBas 3JIEKTpUYEcKasi aKTHB-
HOCTb KOPbI, OCHOBHBIE€ PUTMBI, BbI3BaHHBIE MOTEHIIMAIOM. [IepBUYHBII U BTOPUYHBINA OTBET, UX
aHaJIu3, 3HAYCHHUE.

CoBpeMeHHbIe MPeICTaBICHUS O MEXaHU3Max CHa M 00APCTBOBaHUS, X CMeHEe. Bupl cHa:
MEJUICHHBIN U OBICTPBIN, NX 3HaUeHHe. CHOBUICHUS, MEXaHU3M CHOBUIeHUH. OCHOBHBIE YPOBHU



00pCTBOBAHNS, MEXaHU3MbI UX 00€CIIEUeHHUS.

Tema 4. ®usunosorusa BH/| nu anaauzaropos

Onpenenenne NOHATHS BhICIIEH HepBHOM fearenbHocTH 1o W.I1. [laBnoBy. 3Hauenue Tpy-
noB .M. CeuenoBa B GOpMHUPOBAHUN MATEPUATHCTUICCKUX MTPEICTABICHUIA O ICUXUYECKOH Je-
ATeNbHOCTHU. [[aBIOBCKUI METOI SKCIIEPUMEHTAIILHOIO U3YUYEHUS BBICILIEH HEPBHOM JEATEIbHO-
ctu. [IpuHIMI MeToa: coueTaHne BO BpEMEHH OyAyIIEro YCIOBHOTO M O€3YCIIOBHOTO pa3/paxu-
Tenel. Pa3nuynble METOAMKY BbIPaOOTKH YCIOBHBIX pedIeKcoB.

XapakTepuctruka 0e3yCIOBHBIX pedIeKCOB Kak 0a3bl /It BRIPAOOTKU YCIOBHBIX H MeXa-
HU3M UX 00pa3oBaHUs.

XapakTepucTrKa YCIOBHBIX pe(IIeKCOB, UX KaUECTBEHHBIC PEUMYIIIECTBA B OPTaHU3AIHH
MPUCTIOCOOUTENIHHOM 3BOMIOIUH KUBOTHOTO MHUpa. Y CIOBHS, HEOOXOIUMBIE i1 00pa3oBaHUs
YCIIOBHBIX peduiekcoB. MexaHu3M 00pa3oBaHus yCIOBHBIX pediexcoB. O0pazoBaHNE BPEMEHHBIX
cszeit o U. I1. [TaBnoBy. CoBpeMeHHBIE MTPEeICTaBICHUS O MEXaHM3MaX HayalbHbBIX 3TAMoB 00-
pa30BaHus YCIOBHBIX PEQIIEKCOB U MPEIoJaraéMble MEXaHU3Mbl JOJITOBPEMEHHOIO UX COXpa-
HeHusi. CUCTeMHas OpraHu3alus yCI0BHOPEPIEKTOPHON AESITETbHOCTH.

[TamsTh, ee BUABI. MeXaHU3MbI CEHCOPHOTO OTIEYaTKA U KPATKOCPOUHOM rmamsaTu. JloJro-
CpOYHas TaMsTh, €€ OCHOBHbIE KOMIIOHEHTHI: (PUKcallMs, XpaHEHHE U BOCIPOU3BeeHIEe UHPOP-
Manuu. bronornyeckoe 3HauCHHE ABYXITAITHOCTH OOpPa30BaHMs YCIOBHBIX PEQIIEKCOB U TPO-
1ecca 3arOMUHAHMSL.

TopmoskeHue ycinoBHBIX pediekcoB. be3ycrnoBHOE BHEIIHEE M 3alpeliebHOe TOPMOKe-
HUE, UX MEXaHU3M M 3HaueHue. Pa3nuyHblie coyyau yCIIOBHOTO TOPMOXKEHUS: yracanue, audde-
pPEHLUPOBKA, 3ama3IbIBAaHUE U JApP., UX 3HAYCHHE.

AHanu3 U cuHTe3 paszapaxkeHuil. BpoxxaeHHas u npuobpeTeHHasi CocOOHOCTh MO3ra K
aHamuTHYeCKOU aesTenbHOcTH. [Iporecc oOpasoBanus audQepeHIpoBOK. BpokaeHHbIT U
ycloBHOpe(hIEKTOPHBIN cHTE3 B Kope. O0pa3oBaHHe YCIOBHBIX peIeKCOB pa3Iu4HbIX HOPSA-
KOB, 00pa30BaHUE YCIOBHBIX pe(IeKCOB Ha KOMIUIEKC pa3JpaKuTesiel, TMHaMUYECKUE CTEepeo-
THUIIBI, UX POJIb B MOBEJICHYECKUX PEAKLUSIX OpraHru3Ma, 3HaYeHHeE.

CBolicTBa HEPBHBIX MIPOLIECCOB, OMPEIEISIIOIINX UHANBUAYaIbHbIE OCOOEHHOCTH MOBE/IE-
HUsl. XapaKTepUCTUKAa OCHOBHBIX THIIOB BBICIIEH HEPBHOM NESTEIBHOCTH, OOIIHX /IS YeI0BeKa U
BBICIINX >KUBOTHBIX. 3HAUEHUE HACJIECACTBEHHBIX (DAKTOPOB M YCIOBUM KU3HU M BOCIUTAHUS B
(GbOopMUPOBAHUY TUITOJIOTHYECKUX OCOOCHHOCTEH BHICIIEH HEPBHOM ASSITENFHOCTH. 3HAYCHHE 3HA-
HUS UHIUBUAYaIbHBIX ocoOeHHocTelr BH/I B o0OecrieueHnn WHIMBHAYaTIbHOTO MOAX0/a K yda-
HIMMCSI B TIpoliecce 00yueHus U BOCTIUTAHUS.

DnemMeHTapHas paccyAo4Hasi AesITeNbHOCTh >KUBOTHBIX 1o JI. B. Kpymunckomy, meTon
AKCTPANOJISIIIMOHHBIX pedrekcoB. DU3HOIOrO-TeHETUUECKNE MEXaHU3MBI dJIEMEHTapHOM paccy-
JIOYHOM JESTETHLHOCTH, €€ 3HAYCHHUE B MOBEJICHUYECKUX PEAKIMSIX KUBOTHBIX U JJISI TTOHUMaHUS
MIPOUCXO0KICHHS MBICIUTEIBHOM 1€ATEIbHOCTH YeJIOBEKa.

KadecTBeHHBIE OCOOCHHOCTH BBICIICH HEPBHOW IEATEIHLHOCTH UYEJIOBEKA. Y CIIOKHEHHUE
CUTHAJIbHBIX PEAKIMi B MPOIIECCE IBOJIIOIUU KUBOTHOTO MUpa. [losiBneHne BTOpoil CUrHAJIbHOM
CUCTEMBI, CBA3aHHOMN C BOCIIPUSITHEM UH(POPMAIIMK B OTBJICYEHHON U 0000111eHHOI hopMme, ee 3Ha-
yeHue B JOPMUPOBAHUHU Y YETIOBEKA BBHICIIIETO a0CTPAKTHOT'O MBIIIJICHUS U BBIICICHUH U3 OKPY-
KAIOIIEro KUBOTHOTO MUpa. YacTHBIC TUITBI BHICIICH HEPBHOU JEATEILHOCTH YEJIOBEKA.

DyHKIUH aHATU3ATOPOB

OO6mwme 3akoHOMepHOCTH (PYHKIIUN aHamu3aTopoB. [loHaTHE 00 aHANMM3aTOpax KaK CHUCTE-
MaX, 00ECTIeUMBAOIINX aHAIHU3 pa3paKeHUI, UX 3HAYCHHE IS MOTy4YeHHs] HH(OpMAIIUU O CO-
CTOSTHUY BHYTPEHHEW U BHEIIHEH CPeIbl, MOJ0KEHHUH TeJla B TPOCTPAHCTBE U COCTOSTHUU OTIOPHO-
JIBUTATENHHOTO anmapara. Kinaccudukaiys perentopoB, MEXaHU3M UX BO30YXKICHUS, PELETITOP-
HBIM ¥ T€HEPATOPHBINA NOTEeHIHAIIBI. CHelMann3aius perenTopoB, MOPOTH Pa3APaKEHUS U pa3iu-
yenus. [lepudeprdeckuii u eHTpaIbHBINA aHAIN3 pa3ApakeHU. AJanTanus K HEIPepbIBHO JJIs-
HIEMYCSl pa3IpaXKEHUI0, MEXaHU3MbI aJalTallUU.

Ponp ananu3aTopoB B MO3HAHUU OKpYKaromiero mupa. Kpuruka Gpu3noaoruaeckoro uie-
anusma. Teopus orpaxenusi. OmKUOKY OPraHOB YyBCTB U UX yCTpaHEHHE, MPAKTHKA KaK KpUTepUit



JIOCTOBEPHOCTH BOCIPUATHS BHEIIHETO MUPA.

3pUTeNbHBIN aHATU3aTOp. 3HaUYEHUE 3pUTENIbHOrO aHan3aTopa. Ctpoenue ria3a. Ceero-
MPETOMIISIONINE CpPellbl, aKKOMoJalusa ee MexaHusM. Hapymienus pedpakuuu: OIM30pyKOCTb,
JAJIbHO30PKOCTh, acTurmatusM. Octpota 3penust. bunokyinspHoe 3penue. ['urnena spenus. Ctpo-
enue ceryaTku. OoTopenenTopsl, X MUKPOCTPYKTYpa. Mexanusmel Goropeneniuu. Pazmuuus
(GyHKIMU TamoyeK M KoJabodek, 1BeToBoe 3penue. [IpoBonsiime myTH U KOPKOBBINA OTAET 3pHU-
TEJIBHOTO aHAIN3aTopA.

CnyxoBoii aHanmu3aTop. 3HaUECHUE CIyXOBOTO aHanu3aropa. [lepudepudeckuii oTmen ciuy-
X0BOro ananuszatopa. MOyHKIUU 3BYKOINPOBOJSILErO arrmapara. BHyTpeHHee yXo, CTpoeHue
YIIUTKH, MUKPOCTPYKTYypa oprana Koptu. MexanusM BOCIpUATHS 3ByKOB Pa3jIM4HOMN BBICOTHI U
rpoMkocTd. [IpoBozasiye myTH 1 KOPKOBBII OTZIEN CIIyXOBOro aHanuzaropa. [IpoctpancrBenHas
JOKaJIn3anus 3ByKa.

OOoHsATeNbHBIN aHAINU3ATOP. 3HAUEHHE aHAIN3a U CUHTE3a OOOHSTEIbHBIX pa3/IpakeHUN.
[Tepudeprudecknii OT/AEN, MPOBOASIINE MYTH M KOPKOBBIA OTIIEN OOOHSATEIHHOTO aHAIM3aTOpa.
CoBpeMeHHbIE TUIIOTE3bl BOCTIPUATHS 000HATEIBHBIX Pa3ApaKeHHIA.

BkycoBoii ananmuzarop. Ilepudepudeckuii 0Taesn, TpOBOIAIINE TYTH U KOPKOBBIA OTHET
BKYCOBOI'O aHaJIM3aTopa. 3HaUeHHE aHallu3a U CUHTE3a BKYCOBBIX pa3jipaxeHuil. akTopsl, onpe-
JIEJISIOIINE YyBCTBUTEILHOCTh BKYCOBOT'O aHAIM3aTOpa.

Koxwnsiit ananuzatop. Kinaccuduxaiys u cTpykTypa perenTopoB KoxKu. 3Ha4YeHHE pa3ind-
HBIX BHJIOB KOXKHBIX PELIENITOPOB, MEXaHU3M HX BO30YyxaeHus. [IpoBoasdiue nyTH U KOPKOBBIN
OT/I€J1 KOXKHOTO aHAIN3aTopa.

Bectubynsipasiii ananmm3atop. CTpoeHue, MexaHu3M (yHKITHOHUPOBAHUS M 3HAYCHHUE Be-
cTUOYyIsIpHOTO aHanu3aropa. [IpoBosiiye myTH U KOPKOBBIM OT/IE.

JIBurarenbHbli aHanu3aTop. PenenTopHslii anmapar MbIL U CyXoKuianid. CTpoeHre Mbl-
nieyHoro BepereHa. OcoOOEHHOCTH WHHEPBAIMK UHTpady3alnbHBIX BOJIOKOH. [I[pOBOTHUKOBEIN U
KOPKOBBII OT/EJbl ABUTAaTEIbHOIO aHAJTM3aTOpa U €ro 3HaYeHHE B OpPraHu3alliy JIBUTaTEIbHOTO
aKTa.

Tema S. ®u3n0/10rus ABUraTEJIbHOIO ANNapaTa

3HaueHue MBIIIL, BUJIbl MBIIIEYHON TKAHU. Y IbTPACTPYKTypHAs OpraHU3alus CKEIETHBIX
Mmbii. CokpaTuTenbHble 0enku. buoxumus, sHepreTrKa U MEXaHU3M MBIIIEYHOTO COKPALICHUS
U pacciabneHus. HepBHO-MbIIIEUHbIE CHHAICHI, PAacCHpOCTpaHEHUE BO30YKIACHUS IO CapKo-
aemme. Poib capkomiia3MaTuyeckoro peTuKyIyMa U HOHOB KaJIbLUs B CONPSDKEHUN BO30YKIEHUS
U COKpalieHus: Mplisl. TermnooOpa3oBaHue B MBIIIIAX U €ro 3HadeHue. [loHusaTre o 1Burarens-
HoOM enunuIe, BUabl JIE, ux MoppodyHKIHOHAIBHBIE 0COOEHHOCTH.

XapakTepucTUKa COKPAaTUTEIbHON (PYyHKIMM MbIIL. OAMHOYHOE COKPALIEHUE MBIIIIIH,
ero aHanu3. BennunHa u ckopocTh cokpanienus. Teranyc, ero Buabl, MexaHU3M. TOHYC MbIIIII,
€ro 3Ha4eHHEe, MEXaHU3M camoperyysauuu. Cuna Meiun. PesxxnMel cokpamenuii. Ctatuueckas u
JuHamMHu4ueckas padbota mpliii. Ytomienue. [IpaBuio cpeqHux Harpy30K U akTUBHOTO oTAbIxa .
M. Ceuenosa.

I'magkue Mpimel. CTpyKTypHbIE M (YHKIIMOHAJIBHBIE OCOOCHHOCTH TJaJAKUX MBIIIII.
HepBHble 1 ryMOpasbHbIE BIUSAHUS Ha TOHYC I1aIKON MYCKYJIaTypBhl.

Tema 6. ®u3n0J10rus FHAOKPHUHHON CHCTEMBI

[TonsiTue 06 sHAOKPHHHON cucTeme. CTPyKTypa U MEXaHU3M JIeHCTBUS TOPMOHOB. Pery-
s QyHKUMN SHIOKPUHHBIX Kenes. B3anMopelicTBre HEPBHBIX U T'yMOPAJIbHBIX MEXaHHU3MOB
PETyJISAINU, TUTIOTAIaMO-TUTIO(PH3apHAS CUCTEMA.

I'unodus, ero momm. I'opmons! aneHorunodusa, Helporunodusa v MPOMEKYTOIHOU JOITH,
MEXaHU3M UX JAeUCTBUS U 3HaueHrne. OYHKIMOHATIbHOE €IMHCTBO rUnoTanamyca u runogpusza. ['n-
nep- ¥ runoQyHKIUK aJeHorunodusa.

[[MuroBuaHAS Kene3a, TOPMOHBI ITUTOBHUIHOM KeNe3bl, MX BIUSHHUE HAa (YHKIIUH Opra-
HU3Ma, perysiuus QyHKIUN MUTOBUIHOM JKeJe3bl, €€ TUIep- U TUNOoQyHKIHUS.

OKOJOUTUTOBUAHBIE KeNe3bl, UX TOPMOHBI, UX (YHKLIMOHAIbHOE 3HAYCHHE, MEXaHH3M
neiictBus. ['uno- u runep@yHKIMHU OKOJIOMIUTOBUAHBIX JKENe3.
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Hannoueunuku. KopkoBoe u xpomadpuHHOE BEIIECTBO, UX TOPMOHBI, (DYHKIIMOHATILHOE
3HaueHue. Pojib TOpPMOHOB HAANOYEYHUKOB B OPraHU3alMM CTPECCOBBIX PEAKIMil OpraHu3Ma.
Konnenmus ctpecca o I'. Cenbe. OOmuil aganTaiiiOHHBIA CHHIPOM.

BryTpucekperopHas GyHKIIHS IMOJIOBBIX Kele3. MyKCKUe U KEHCKHUE MOJIOBBIE TOPMOHBI,
uX (pU3MONIOrnYecKOe 3HAUCHHE, MEXaHU3M JCHCTBUS. Perynsuus nesTeIbHOCTH MOJIOBBIX JKee3.

Tema 7. ®U3H0JI0THA CHCTEMbI KPOBH

[TonsiTue o cucreme KpoBH, €€ 3HaAUCHUE. Y CIIOKHEHUE COCTaBa M CBOMCTB KPOBH B IPO-
IIECCE DBOJIIOLNU.

DU3UKO-XMMHYECKHE CBOMCTBA KPOBU: AKTUBHAS PEAKIMSI U MEXAHU3MBI €€ MO ACPKaHU;
OCMOTHYECKOE JIaBJICHUE, €r0 3HaUCHUE U peryisiusa. CBepThIBAaHUE KPOBH, €r0 3HAYCHUE, MeXa-
HU3M PETYJISIHUH.

DPUTPOIUTHI, TEMOTIIO0NH, €T0 CBOMCTBA, CTPOCHUE, COSAMHCHHE, 3HAUCHHE.

JlelikonuThI, X BU/bI, 3HaUYeHHE. IMMyHHBIE CBOMCTBA CUCTEMBI KpOBH. McTopus usyde-
HUs UMMyHUTeTa. COBpEMEHHBIC TIPEICTABIICHUS 0 MEXaHU3MaX HECTICIIM(PUIECKOTO U crienudu-
YECKOr0 UMMYHUTETA, 3HaueHue. MiIMMyHorenerrka rpynmn KpoBH.

['emom033 1 perymnsuust KpOBETBOPEHUS.

Tema 8. ®u3nosorusi KpoBooOpaleHust

OcCHOBHBIE ATaIbI HIBOJIFOLIMY TPAHCIOPTHON CUCTEMBI MHOTOKJIETOUHBIX, €€ 3HaueHue. Ot1-
KpbITHE KpoBooOpamenus (B. ["apseit).

ABTOMAaTHS cepla, ee Mpupoa, MPOBEICHUE BO30YKICHHS. DICKTPOKapAHOTpadusl.

MopdodyHkimonansHble 0COOCHHOCTH paboueil Mplmbl cepana. [lorennuan geicTBus
pabo4ynx MHOIMTOB, 3HAYCHHE JIUTEIBHOCTH PePPAKTCPHOTO Meproja. AHAIHU3 CEpPACUYHOTO
UK.

WunepBanus cepana, COCyIuCTbie peduieKCoreHHbIe 30HbI, TeTepO- U TOMEOMETPUIECKHE
MEXaHU3MBI PETYISALUU Pa0OTHI CepALIa.

OcHOBHbIE TUIIBI KPOBEHOCHBIX COCYJIOB U UX (YHKIMOHaJIbHOE 3HaueHue. [lapameTpbl
KpoBoOOparieHus: 00beMHasi ¥ JIMHEeHHasi CKOPOCTh KPOBOTOKA, KPOBSIHOE JaBJICHUE U JIP.

ToHyc KpoBeHOCHBIX cocyAoB. HepBHO-TyMopaiabHbIE MEXaHU3Mbl PErYJSIUN TOHYCa
KPOBEHOCHBIX cocy10B. bronornyecku enecoodpa3Hoe nepepacipeielieHue KpOBU B OpraHu3Me
IIPU Pa3HBIX YCIOBUSX €0 )KU3HEAEITEIbHOCTH U U3MEHEHUSIX BHEIITHEN Cpe/ibl.

JInmpoobpazoBanue u tumdpoodpalieHHe.

Tema 9. ®u3K0/10THA IBIXAHUSA

3HaueHHE [IbIXaHMs, OCHOBHBIE 3Talbl HBOJIOLUU JbIXaTEIbHOU cucTeMbl. OCHOBHBIE
ATaNbl JIESTOYHOTO TUTIA JBIXAHUSI.

MexaHu3M B10Xa U BbII0XA, 3HAUEHHUE «OTPULATEIIBHOT0) 1aBJICHUSI M 371aCTHYECKOM TATH
JIETKUX.

["a3000MeH B JIETKUX M TKaHSAX, TPAHCIIOPT ra30B KpoBbI0. KpuBas qucconuanuy OKCUre-
MOTJI00MHA, KO3 (GUIIUEHT UCTIOIH30BAHUS KUCIOPO/IA.

Perynsiimst npixanusi. CTpyKTypHas OpraHu3alus [bIXaTeJbHOrO LEeHTpa. MexaHu3m
obecrieueHnst CMEHBI (a3 ABIXATEIHHOTO UK. AJanTarus AbIXaHus K pa3HbIM (DYHKIIMOHAIb-
HBIM COCTOSIHUSIM OpraHU3Ma U B 3aBUCUMOCTH OT YCJIIOBHM OKpyXkaroiei cpenbl. Posib Kopbl To-
JIOBHOTO MO3Ta B PETYJISIIIUHU JTBIXaHUSI.

Tema 10. @u3noJiorusi NUIEBAPEHUS

3HaueHue NuueBapeHusi. BHyTpH- 1 BHEKJIETOUHOE MHUILEBAPEHUE, TPUCTEHOYHOE MUIIIE-
BAPECHUE KAK 3aKIFOUUTENBHBIN ATall MOJ0CTHOTO. Metoabl uzyuenus. Pons U. I1. [1aBnoBa u ero
IITKOJTBI B M3yYeHUU (DYHKITUI TTUIIICBAPUTEIIBHBIX JKETe3.

CocraB U CBOMCTBa CEKPETOB. XapaKkTep CEKPELUU Pa3TUUHBIX MTUIIEBAPUTEIbHBIX Kelle3
(CITFOHHBIX, KEITYA0YHBIX, TAHKPEATUUECKOU U JIp.) Ha pa3Hyto nuiry. HepBHO-TyMOpanbHbIE Me-
XaHU3MBI PETYIISIIIAKA PAaObOThI MUIIEBAPUTENBHBIX KEJe3, POJIb HHTEPCTUIIHATLHBIX TOPMOHOB.

BcacrwiBatenbHas (QyHKIHS MUIEBAPUTEIBHOTO ammapara. Poas BopcHHOK. MexaHu3m
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BCAChIBaHMsI POAYKTOB IepeBapUBaHUs OEIKOB, KHUPOB, YIIEBOJOB, HOHOB Pa3jIMYHbIX MHUHE-
paNbHBIX BEIIECTB U BUTAMUHOB. DYHKINM MIEUYCHH B CBSA3M CO BcachiBaHueM. [lpyrue ¢pyHKImun
MIEYECHHU.

JlBuratenbHast pyHKIUS MAIIEBAPUTEIHHOTO aniapara, ¢ 3Ha4eHUE U PETyJIISAIHsL.

Tema 11. O0OMeH BemecTB U 3Heprun. Tepmoperyasuus

3nayenue ooOmMeHa BemecTB. Ero ocHoBHBIE dTanbl. [ToHATHE 0 MEXKYTOUHOM OOMEHE.

O6men OenkoB. 3HaueHHE OEIKOB B OpraHu3Me. A30THCTOE paBHOBECHE. 3aMEHUMbIE U
HE3aMEHHMbIE aMHHOKHUCIIOTHI. bruonornueckas 1ieHHOCTh OelKoB. BuaoBas u opranHasi crieru-
¢dbuuHOCTh O6enKoB. OOMEH 0enKoB B opranu3mMe. KoHeuHbIe MTPoIyKThl OSIIKOBOTO OOMEHa.

OOMeH nUMUAOB. 3HaYEHUE MPOCTHIX U CIOXKHBIX JIMIUIOB B opranu3me. OTHOCUTENb-
HOCTb BHUJIOBOM crieliuu4IHOCTH KUpoB. [IpeBpamienus nunuaoB B opranusmMe. JKupoBsie Jemo.

OOMeH yrneBoJoB. 3HaU€HHUE YIJIEBOAOB M WX HpeBpamieHus B opranusme. Ilpomecch
aHa’poOHOTO U a3pOOHOr0 pacnaaa yriaeBoa0B, UX SHEpreTuieckasi IEeHHOCTh U 3HAYUMOCTb JIJIS
opraHusmMa. 3amacsl yriaeBoi0B B opranuzme. CojiepkaHue riroKo3bl B KpoBH. ['unep- u runoriu-
KEeMHUS.

Perynsius mporieccoB oOMeHa BemecTB. PeduieKTOpHBIN XapakTep peryJisiiiiy IPOIeCCOB
oOMeHa OeNKOB, )KUPOB U YIIIeBOA0B. [ yMopasbHbie BIUSHUS Ha OOMEH BEIIECTB: POJIb TOPMOHOB.
OU3NOJIOTUYECKNE MEXAHU3MBbI I'0JI0/1a M KaX]bl U UX YJOBJIETBOPEHUS. 3HAYEHUE KOPBI O0JIb-
[IMX TONMYIIAPHiA B peryisauuu oOMeHa BEIIeCTB.

Butamunsl. Ux o0mas xapakrepuctuka. Pojgs BUTAaMUHOB B CUHTE3€ (DEPMEHTOB U IPYTUX
AKTUBHBIX BeleCTB. PU3MOIOTNYECKOE 3HAYECHUE OTEIbHBIX AIIEMEHTOB. ABUTAMUHO3bI U THIIO-
BUTAMHHO3BI. [ MTIEpBUTAMUHO3EI.

MunepanbHO-BOAHBIN 00MEH. 3HaUeHHE MUHEPAIIbHBIX BEIIeCTB B opranusme. OOMeH Mu-
HEpaJIbHBIX BEUIECTB. 3HAUEHHE MUKPO3JIEMEHTOB. BoiHbII 00MeH 1 ero 3Hauenue. Gu3noaoru-
YEeCKUIl MeXaHU3M KaK/bl. Perymsius BoIHO-coNeBOro oOMeHa.

DOHepreruyeckas cropoHa oomMeHa BeuiecTs. [IpeBpaiienus snepruu B opranusme. Hccine-
JIOBaHME dHEpreTuieckoro Oananca opranusma. [Ipsmas u Henpsmas kanopumerpus. J{pxaTennb-
HbI K03 punrenT. OCHOBHOI 0OMeH. 3aBUCMMOCTh MHTEHCUBHOCTH OOMEHA BELIECTB OT pas-
JUYHBIX (DU3MOJOTHYECKHUX yCTIoBHM. Pacxon sHepruu mpu MbIIeuHOM padoTe.

N3oTepmust u ee 3HaueHne. XumMudeckas U puznueckas Termioperyiasnus. Perynanus ten-
71000pa3oBaHus U TEIJIOOTAAYH.

®dusnonornyeckue oCHOBbI mUTaHusl. COCTaB OCHOBHBIX I'PYIII MUIIEBHIX MPOIYKTOB; CO-
JIep>)KaHHe B HUX BUTAMUHOB. JHEpPreTHuecKas [I€HHOCTh MUIIEBBIX MPOAYKTOB. KanopuitHocTh
MUIIEBOr0 palMoOHa. DHEPreTUYECKUEe HOPMbI TUTAHUS B 3aBUCUMOCTH OT YCJIOBUM JKU3HHU U Xa-
pakTepa Tpyaa. KauectBeHHast cropoHa nuTaHus. 3HaueHue pa3Hoobpazus nuiu. dusnonoruye-
CKOe 00OCHOBaHUE peXUMa MUTAHUS.

Tema 12. ®u3noJ10rus BhIACJICHUSA

3HaueHue npoieccoB BolieneHns. KoHeuHble MpoyKThl 0OMeHa. DKCTpapeHalIbHbIE TyTH
BBIJICTICHHS TIPOJYKTOB OOMEHa. DBOJIOIUS OPraHoB BbiaeneHUs. HedpoH mileKomUTaromux.
KpoBocHaOxeHue mouKH.

MexaHu3m Mo4eoOpazoBaHus: KITyOoukoBas (GUIbTpaIvs, IEPBUYHASI U BTOPUIHASI MOYA,
peabcopOIIus B KaHAIBIAX, TPOIIECCH CEKPEINH B SITUTEITNN KaHAJIBIEB, TIEPBUYHASI 1 BTOPUYHAS
Moua. HepBHO-TyMOpallbHbIE MEXaHU3MBI PETYIISIIIUN MOYe00pa30BaHus.

POJ'II) II04YCK B 06M€He BOJbI, peryns[um/l OCMOTHYECCKOI'O JaBJICHHA, HO)I)Iep)KaHI/II/I AKTHUB-
HOM peaKkuu KpOBU U €€ HOHHOTO COCTaBa.

[Iporniecc moueBbIACIEeHNS, PAKTOPHI, €0 00YCIaBINBAIOIINE.

Perysnsiiiust BeIBeIeHUS MOYH.

4 METOANYECKHUE PEKOMEHIALIUU (YKA3ZAHUA) IJIAA CTYAEHTOB
11O U3YYEHUIO JTUCHUITJIMHBbI

OOyueHue CKIaIbIBaeTCs M3 ayAUTOPHBIX 3aHATHH (72 4ac.), BKIIOYAIOMINUX JCKIIMOHHBII
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kypc (30 gacoB) u nmaboparopHsie 3aHATHS (54 Yac.), u camocToaTeNbHON padboThl (60 vac.). Oc-
HOBHOE yueOHOE BpeMs OTBOJIUTCS Ha TaOOpaToOpHBIE pabOThI U CAMOCTOATEIBHYIO paboTy. B co-
otBeTcTBUHU ¢ TpeboBanusamMu @I'OC BO B yueOHOM mporiecce NIMPOKO UCIOJIb3YOTCS HHTEPaK-
TUBHBIE ()OPMBI IPOBEICHHS 3aHATHIA.

[Ipucrynas K U3y4eHHUIO JUCIUILIMHBL, HEOOXOMMO, B IIEPBYIO OUepeib, 03HAKOMUTHCS C
coJiep>kaHueM pabodell mporpaMMbl Y4eOHOW JUCIUIUIMHBL. BXOMHONW KOHTPOJIb 3HAHUN U yMe-
HUW OCYILECTBIIIETCS B BUJE TECTUPOBAHMS. TEeKyIIMil KOHTPOJb 3HAHUM U YMEHHUW BKIIFOUAET
IIPOBEJICHUE YCTHOIO OIPOCa, TECTUPOBAHMUS, IPOBEPKY KOHCIIEKTOB U 3aILUTY J10KJIa10B C MYJIb-
TUMEIUUHBIMU IIpe3eHTaluAMU. ITOroBblii KOHTPOJIb 3HAHUWA M YMEHHI MPEAoaraeT caaqy K-
3aMeHa B YCTHOM, MMCBbMEHHOM (hopMme (TeCTUpOBaHME) UM MHTEPHET-IK3aMeHa. Psii Bompocos
10 IUCLMIUIMHE BKIIOYEH B TOCYAAPCTBEHHYIO UTOTOBYIO ATTECTALUIO BBIITYCKHHUKOB.

Memoouueckue pexomenoayuu K 1eKYUAM

BaumarenbHOE ciyliaHue JIEKIUH, YSACHEHHE OCHOBHOTO €€ COJep)KaHMs, KpaTKas, HO
pa3bopunBasi 3amuch JICKIUU — HEMPEMEHHOE YCJIOBHE YCIEIIHONH CaMOCTOSITEIbHON pPaboThI
KaKJ0ro cryieHta. I[lostomy cTyaeHTam, MPUCYTCTBYIOIIMM Ha JIEKLUHMSX, BaXHO HE TOJBKO
BHHUMATEJIbHO CIIyLIaTh IPENoJaBaTesis, HO M KOHCIIEKTHUPOBAaTh HM3JaraeMbplii UM MaTepual.
KoncnektupoBanue npeacrapisieT co0o0il cxxaroe U cBOOOJHOE M3II0KEHHE Hanboliee BaXKHBIX
BOMIPOCOB TeMbl. HeoOXxoamMo u30eraTb MEXaHHMUECKOTO 3alHMCHIBAHHS TEKCTa JIEKIUU 0e3
OCMBICIIMBaHMS €ro cojaepxanud. [lepen 3amucbio HagoO MOCTapaThCsi BHAYaju€ MOHSTh CMBICI
CKa3aHHOI'0, HEOOXOAUMO CTapaThCsl OTJEIMUTH INIABHOE OT BTOPOCTENEHHOIO U, IPEXKAE BCETO,
3anucaTh OCHOBHOM Marepual, MOHSTHs. Eciu cyimiecTByeT HEOOXOAMMOCTh MPUOETHYTH K
COKpALLEHUIO, TO Ha/I0 YIIOTPEOJIATh OOLIETIPUHSATHIE COKPALLIEHUS.

Memoouueckue pexomenoayuu K 1a00pamopHbiM 3aHAMUIM

JlaGopaTopHble 3aHATUS IPOBOJISATCS B BUJIE BBIIIOIHEHHUS HA0JIIOIEHUH U SKCIIEPUMEHTOB,
3alUTHI IPE3EHTAIINH, TUCKYCCHI MO MpeagaraeéMbIM MpernoiaBarenaeM Ais 00CyXKIeHus BOIpo-
cam, IeMOHCTpaluu BuaeounsMoB. B xo/e noBeaeHus 1a00paTOpHbIX 3aHATHI BaKHO chOpMU-
pOBaTh HaBBIKU PabOTHI C UMEIOLIMMCS B IIIKOJIAX 000py0BaHUEM ISl TPOBEJCHUS (PU3HOIOTH-
YECKUX IKCIIEPUMEHTOB.

ITpu nmoxroToBke K 1a0OPaTOPHBIM 3aHATUAM HEOOXOIAUMO OCYIIECTBIATH CAMOCTOSTENb-
HBII TOUCK y4eOHOM nH(pOpMaIy, pacIIUPSIOLIEH U TONOJHSIONIEH JEeKIIMOHHBIN MaTepuall, uc-
M0JIb30BaTh 3HAHUS O CTPOCHUM U (PYHKIIMOHUPOBAHUM OPTaHOB U CUCTEM OPTaHOB, OJYUYEHHbIE
[P U3YYEHUU aHAaTOMUU U Mopdonoruu yenoseka. [Ipu He06X0IMMOCTH MOKHO MPOKOHCYJIBTH-
pOBaThCs C MperoiaBaTesieM Yepe3 CUCTEMY AJIEKTPOHHOU Moanep K Ku o0yueHus. Bo Bpems 3a-
HSTUS CTYAEHTHI BBIIOJIHAIOT J1a00paTOpHbIE PAOOTHI B COOTBETCTBUH C MPEACTABIEHHBIMH METO-
JMKaMH, 0(OpMIIIOT OTYET 0 paboTe B paboueil TeTpaau U MpeACTaBISIOT Ha IPOBEPKY IMPEro-
JIaBaTellto.

CamocrodrenbHas paboTa CTYJEHTOB B paMKax IMOATOTOBKHU K Ja0OpaTOPHBIM 3aHATHUSAM
BKJIIOYAET MOJATOTOBKY JOKJIAJIOB C MYJbTUMEAUMHBIMU MPE3EeHTAIUSAME, padoTy C JIUTEepaTypon
¥ MH(POPMALIMOHHBIMU PECYPCaMU JJIs TOJATOTOBKH K YCTHOMY OIIPOCY, COCTaBICHHE KOHCIIEKTOB,
BBITNIOJTHEHHE 3a/1aHUi B CCTEME AJIEKTPOHHOT'O 00yUEHUSI.

Memoouyeckue pekomenoayuu K opeanu3ayuu camocmosmenbHol pabomsl

B npouiecce camocTosiTenbHOIM paboThl HEOOXO0IMMO BHUMATEIBHO 03HAKOMUTHCS C JIUTE-
paTypHBIMU UCTOUHUKAMH U C HH(OPMAIIMOHHBIMU PECYypcaMy, peKOMEHIyeMbIMU paboueit Ipo-
rpaMMO AMCHUIIIUHBIL. 3a/1aHusl MOTYT OBITh BBITIOJTHEHBI MHIUBUYaJIbHO UJTU B ITapax, rpymnmnax.
[Tpu BBINOJIHEHUU 3aJaHUNA HEOOXOIMMO U3YUHUTh TPeOOBAHUS, IPEIbIBISEMBIE K Pe3yJIbTaTaM,
U KpUTepHH olleHKH. PaboTa ¢ yueOHOM TuTepaTypoil paccMaTpuBaeTcs Kak BUJ y4eOHOM paboThl
10 JVCLMIUIMHE U BBIIIOJIHAETCS B IIPE/ieax 4acoB, OTBOJAMMBIX Ha €€ nzydenue (B paszgene CPC).
Kaxnprit oOyuaromuiicss obecrieueH T0CTynoM K OMOIMoTedHbIM (OHIAAM YHUBEPCUTETA U Ka-

dbenpsl.

Y4eOHO-MeTOAMYECKOE O0ecredyeHHe CAMOCTOATEILHOM padoThl CTYAEHTOB O AUCIUIIINHE

KoanuectBo

Ne HaumenoBanue DopmMbl/BUABI
4acoB, B
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pasaena (TemMbl) CaMOCTOSITE/IbHOM COOTBETCTBHH
padoThI ¢ yueOHO-Tema-
THYECKHUM ILlJ1a-
HOM
1. | Brenenue B pusuono- | Mzyuenue nmuteparypsl. BeimonHnenne pucys- 4
THUIO. KOB B pabo4ux TETpaIsX, 3al0JIHEHNE Tao-
JIU1, HAIIUCAHUE BBIBOJOB.
2. | ®usnonorus Bo30yau- | M3ydenue iuteparypsl. BoimonHnenne pucyH- 8
MBIX 00pa30BaHuUM. KOB B pabo4ux TETpasX, 3al0JHEHNE Tao-
JML, HanicaHue BeIBOAOB. [loaroroska no-
KJIJIOB.
3. | ®usunonorus HepBHOW | M3ydenue nmureparypbl. BoimoiHeHne pUCyH- 6
CHUCTEMBI. KOB B pabou4ux TETpasX, 3al0JIHEHNE Tao-
JIU1, HAIIUCAHUE BBIBOJOB.
4. | ®usnonoruss BH/ u N3yuenne nureparypsl. BoinoaHenue pucyH- 6
aHaJIU3aTOPOB. KOB B pabou4ux TeTpajsx, 3al0JIHEeHUe Tab-
JML, Hanucanue BbIBoAOB. [loaroroska no-
KJIQJIOB.
S. | ®uznonorus aBUra- N3yuenne nureparypsl. Boinoianenue pucyH- 6
TEJIBHOIO anmapara. KOB B pabou4uX TeTpassX, 3aloJHEeHUe Tab-
JIU1, HAIIUCAHUE BBIBOJIOB.
6. | ®usmnonorus >H0- N3yuenue nutepaTypsl. BeinonHnenue pucyH- 4
KPUHHOU CHUCTEMBI. KOB B pabo4ux TETpaIsX, 3al0JIHEHNE Ta0-
JIU1, HAIIUCAHUE BBIBOJOB.
7. | ®uznonorus cuctemsl | M3yuenue nureparypsl. Beimonnenne pucyH- 5)
KPOBHU. KOB B pabouux TeTpajsxX, 3aloJHEeHNe Tab-
JIMIL, HAIMCAHUE BBIBOJIOB.
8. | ®dusnonorus cep- N3yudenue nureparypsl. BolnoaHenue pucyH- 5
JIEYHO-COCYIUCTOM CU- | KOB B pa0OYMX TETPaasiX, 3al0JHEHUE Tao-
CTEMBL. JIULI, HAIIMCAHUE BBIBOJIOB.
9. | ®usnonorus apixanus. | M3ydenue muteparypsl. BeimonHenne pucyH- 4
KOB B pabouuX TeTpajasx, 3aoJHEHUE Tad-
JIU1, HAlIUCAHUE BBIBOJIOB.
10. | ®usnonorus numesa- | M3yuenne nureparypsl. BeimonHeHne pucyH- 4
peHusl. KOB B pabou4ux TeTpajsx, 3aloJIHEeHNe Tab-
JIML, HAIMCAHUE BBIBOJIOB.
11. | O6meH BeliecTB U N3yuenune nureparypsl. BoinoaHenue pucyH- 4
sHepruu. Tepmopery- | KOB B pabouux TeTpajsx, 3aloJHEHHE Tao-
JSALUSL. JIUL, HAITMCAHUE BBIBOJIOB.
12. | ®usnonorus Beiiene- | M3yuenue nureparypsl. BeimomHeHne pucyH- 4
HUS. KOB B pabouux TeTpassiX, 3aloJIHeHNe Tab-
JUL, HanucaHue BeIBoAOB. [loaroroska no-
KJIAJIOB.
UTOIo 60

5 MPAKTUKYM 110 IMCHUIIJIMHE

Tema 1. BBenenue B (M3H010THIO YeJI0BEKA

BOHpOCLI JJIs1 CaMOIIOATOTOBKH

1. Yro uzyuaet HayKa «(PU3NOIOTHS YEIOBEKa»?

2. JlaiiTe KpaTKyIO XapaKTEPUCTHKY METOZ0B (PU3UOJIOTHH.

3. HUcropus dhusmonorun, oreuecTBeHHas (PU3NOJIOTHS YeTTOBEKA.
4. Yro Ha3bIBAIOT «BO30YIMMBIMU 00pa30BaAHUAMMN?
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5. CsoiicTBa BO30yTMMBIX 00pa30BaHUM, 3HAUCHHE MTPU U3YICHUH (PU3UOJIOTHH YEJIOBEKa.

6. Pa3apakxuMocTb, BO30yAMMOCTh, BO30YKICHNUE U TOPMOXKECHHUE.

7. MIIII, TTJ1, onnHOYHas BOTHA BO30YKICHUS.

Tema 2. ®usnosorus Bo30yIuMbIX 00pa3oBaHMil
3anaTue 1

Padora 1 IlpuroroBiieHHe PeOCKONNUYECKOH JIAIIKH U HEPBHO-MBIIIEYHOI0 Ipemna-
para

MHorue (Hu3noIornYecKre IKCIEPUMEHTHI MPOBOAATCS Ha JArymkax. /s mpoBeaeHus
OCTPOTO OIBITA JIATYIIKY HE00X0AMMO 00e3ABMXUTh. CyIIeCTBYET HECKOJIBKO CIIOCOO0B 00€3/1BU-
JKUBaHUS, OJIHUM U3 HUX SIBJSIETCS. HApKOTU3alus. B KauecTBe HaApKOTHMUECKOIO BEILECTBA Yallle
BCEro HCMONb3yIOT 3¢up. Ha Tapenky, MOKpbITYyI0 OONBIION CTEKJITHHON BOPOHKOHM, TOMEIIAIOT
JSTYIIKY, TyJa e KJIQJAyT BaTHBIA TAMITOH, CMOYEHHBIN 3¢hupoM. (B HEKOTOPBIX ciTydasix B Kaye-
CTBE HAPKOTHUYECKOT'0 BEllecTBa UCOIb3YIOT 10 % pacTBOp 3TUIIOBOrO CUPTA, KOTOPHIN B KOJIH-
yectBe 250 — 300 M1 HATMBAIOT B 9KCUKATOP U MOMENIAIOT TyAa JIATYIIKY).

O06e3ABMKUTD JIATYIIKY MOXKHO ITyTE€M BBEICHHUS B MOAKOKHBIN TUM(PATHUECKUNA MEIIOK
MHUOpEIAKCAaHTOB. MHOpENaKkCcaHThl — BELECTBA, KOTOPbIE HAPYLIAIOT Mepeady BO30YXKACHUS C
HEpBa Ha MBIIIILY, B CBA3U C YEM BBI3BIBAIOT pacciiabiieHne CKEJIETHBIX MBIIIIL.

Yaie Bcero 006e3ABM>KUBaHUE JIATYLIKY TPOU3BOIAT ITyTeM paspyienus [IHC — cniuanoro
u ronoBHoro mo3ra. Paspymenue [THC npousBoasaT aByms criocodamu: ¢ COXpaHEHHEM T'OJOBbI
U IyTeM JeKanuTanuu. B o0oux ciydasx JIATYHOIKY 3aBEPTHIBAIOT B MapiieBYIO0 Cal(eTKy Tak,
YTOOBI MEPEAHKE JIATKH OKA3aJIMCh MPHKATHIMU K TYJIOBHIILY, @ 3a/IHUE HAXOJUIHUCH B BBITIHYTOM
COCTOSTHUH, TOJIOBA OCTaeTcsi cBOOOHOMU. [Ipu mepBoM criocobe 00e3ABMKHBAHMSI JIATYIIKY Jep-
JKaT B JICBOU pyKe, yKa3aTEeIbHBIM NalbIIEM KOTOPOH Criu0at0T roJIOBY JIATYIIKU TaK, YTOOBI MEXTY
rOJIOBOM M MIO3BOHOYHUKOM 00pa3oBaJics MPSIMOM yroJl. 3aTeM MpenapoBaIbHON UTIION C HEOOJIb-
[IMM HaKUMOM TPOBOJIAT MO CPEAHEH IMHUU TOJOBBI CBEPXY BHH3, IIOKA UIJla HE COCKOJIb3HET B
HEOOJIBIIYIO IMKY, COOTBETCTBYIOIIYIO aTJIaHTO3aThIIOUHON MeMOpaHe. [IpokosioB KOXKY U MeM-
OpaHy B 3TOM MeCTe, UIJTy BBOJAT B MOJIOCTh Yepena U HECKOJIbKUMHM JBHKEHUSAMHU pa3pyllaloT
TOJIOBHOM MO3T. 3aTeM CJIeTKa U3BJIEKAIOT UIITy, HAMIPABJISIIOT €€ B TIO3BOHOYHBIN KaHaJl ¥ Bpalia-
TEbHBIMU JABM)KEHUSMHU PA3PYIIAOT CIIMHHOM MO3T.

JlexanuTaluio Npou3BOAAT BBEIEHUEM OJHON OpaHIIIM HOKHUIL B POTOBYIO IOJIOCTh U OT-
CEUYEHUEM YEJIIOCTH U MEPEAHEr0 OTeNa Mo3ra. Pa3zpes 1oinkeH MPONUTH cpa3y *Ke 3a TNIa3HBIMHU
Oyrpamu. B oTKpbIBIIMIiCS MO3BOHOYHBIN KaHaJ BBOJSAT MPENApPOBAIbHYIO UIVIy U pa3pylIaloT
CIIMHHOM MO3T.

Heab padoTbl: 03HAKOMHUTHCS C TPHEMAMU 00€3/IBUKMBAHUS JISATYIIKH U OCHOBHBIMH 3Ta-
[aMH IPUTOTOBJIEHUS] HEPBHO-MBIIIIEUHBIX IIPENapaToB, HauOoJIee UCTIONIb3YEMBIX B Y4EOHBIX IKC-
NEPUMEHTaX.

B ¢usnonorun Bo30yxeHUsI pabOThl BBINOJIHAIOTCS NPEUMYIIECTBEHHO C MCIOJIb30Ba-
HUEM PEOCKOMMYECKOH JIaKU WM, IPU HEOOXOIUMOCTH IrpapuuecKoil perucTpay MbIIIEUYHbIX
COKpAILEHUH, Tpernapara U30JIMPOBAHHON MKPOHOXHOW MBIIIIBI, COCTOSIIIET0 U3 MKPOHOXKHOMN
MBIIIIBI, OeIPEHHON KOCTOYKH, CEIaIUIIHOTO HEpBAa BMECTE C KYCOUYKOM MTO3BOHOYHUKA.

Matepuanbl 1 000pyaoBaHHe: HAOOp MHCTPYMEHTOB JJIsl IpenapupoBaHMs; pacTBOp
PuHrepa ass X010 JHOKPOBHBIX )KMBOTHBIX; JISATYILIKA; HUTKH; BaTa.

Xoa padorbl. OCHOBHBIE dTallbl IPUTOTOBJIEHHSI HEPBHO-MBIILIEYHOI'O NIpenapara Inpuse-
JIEHbI HAa PUCYHKE. Pa3pymipTe roJOBHOM M CIIMHHOW MO3T JIATYIIKH. BO3bMUTE J1€BOM pyKOMH JIsI-
TYHIKy 3a 6esipa (B 3TOM MOJIOKEHUH XOPOIIO BBIACISAETCS MO3BOHOYHMK) U TIEpepeKbTe M03BO-
HOYHUK Ha 1 — 1,5 cM BbIlIe MecTa OTX0KAEHUS Ta30BbIX KOCTEN. CBHCAIONTLYIO MEPETHIOK YaCTh
TYyJIOBUIIIA U BHYTPEHHOCTH yaanuTe. OCTaToOK MO3BOHOYHUKA KPETKO 3aXBATUTE MUHLETOM WU
JI€BOM PYKOW. /[pyruM NMUHIIETOM WM NalblaMU Yepe3 MapiIt0 YXBATUTE KOKY OKOJIO TO3BOHOY-
HUKA ¥ TSAHUTE €€ BHU3, YTOOBI, BEIBOPAUUBAsi, CHAThH €€ C Janok. JIanku MoJoKUTe B YUCTYIO
yamky [lerpu u 3aneiite pactBopom PuHrepa, pyku BbIMBITh. 3aTEM BO3BMHTE Mpenapar JIEBOM
PYKOH M COTHUTE €ro Tak, 4TOObl MMO3BOHOYHMK, TA30Basi YAaCTh U CBUCAIOIINE JIAMIKU MPHUHSIH
oueptanus OykBbl «II», U Xopouio BbIIENAIACh Obl KOMYUKOBAsE KOCTb. OCTOPOKHO BBIPEKBTE
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KOITYMKOBYIO KOCTb: HOKHHIBI IEPKUTE TOPU30HTAIBHO, MMAPATUIETBHO Ta30BBIM KOCTSM M KaK
MOYKHO OJIM)Ke K HUM, YTOObI HE NOBPEINTh MIYIIUE MO HUMH CeAajHIIHbIe HEPBBL. Bripe3an
KOITYUK, [pernapaT pa3fesIuTe Ha JIBE MOJOBUHBI. J{J1s1 3TOro nepepekbTe BIOJIb CHAYalla OCTaTOK
MO3BOHOYHHKA, a 3aTeM JJOOKOBOE COUJICHEHHE.

Opny Janky ocTaBbTE Kak 3allacHY0, COXpaHss ee B pacTBope Punrepa. Y npyroit nanku
HOXKHHIIAMH pa3JeNIUuTe OCTATOK MO3BOHOYHUKA M Ta30BYIO KOCTh, a TIO Ta300€IPEHHOMY CYCTaBY
Ta30BYI0 KOCTh ynanurte. Ha 3aaneil cropoHe Oefpa mo cpefHel JTMHUM MajblaMHi pa3/IBUHbTE
MbIIIBEL. OCTOPOKHO, HE KacasCh MMHIIETOM U HOKHULIAMU HEPBA, OTAEIIUTE €r0 OT OKPYKAIOIINX
TKaHeW BAOJIb Oenpa 10 kKoieHa. HepB oTBeauTe B CTOPOHY M OUHUCTUTE OEIPEHHYIO KOCTh OT
MbI. [TonyuuBmmiicsa npenapaTt Ha3bIBACTCS PEOCKONUUECKOU TANKOU.

W3 Hero mpu HEOOXOIMMOCTH MOXKHO MOJIYYHUTh Ipernapar U30JIMPOBAHHON HKPOHOXKHOU
MBILIIBL. J[J151 3TOT0 Ha TOJIEHU OTIENSIETCS OT KOCTH UKpOHOKHAas Mblna. CHavana rnoapesaercs
aXWLIOBO CYXOKUJIME, 3aTE€M I'OJIEHb U JIAIIKAa OTPE3AI0TCs HUXKE KOJIEHA — IPerapar roTOB.

Pexomengaunu K opopMJIeHUIO PA0OTHI: KPATKO OMUIIUTE MPHUEMbI 00€3IBUKUBAHUS
JSATYIIKH, OCHOBHBIE 3TAIlbl U TEXHUKY PUTOTOBIIEHUS PEOCKONMYECKOM JIANKHU U U30JIMPOBAaHHOM
MKPOHOXHOW MBILIIBI JATYIIKH. CaMu penapatsl 3apucyiTe B TETpaasix.

Pabora 2 CpaBHeHue BO30yAMMOCTH HePBa U MbILIIbI (IIPSIMOE M HeNpsiMoe pa3apa-
JKeHHe MBIIIIBI)

OaHUM U3 OCHOBHBIX (DU3HOJIOTMYECKUX CBOMCTB BO30OYAMMBIX TKaHEH SBIISETCS BO3OYAH-
MOCTB, KOTOpasi y pa3JIMYHbIX TKaHEH He OJJMHAKOBA. J{J1sl XapaKTepUCTUKH YPOBHS BO30YAMMOCTH
CIIY’KUT MOPOT pa3ipa)xKeHus, T.€. MUHUMAJIbHASI CUJIa PA3APAKUATENS, IPU J€HCTBUU KOTOPOH BO3-
HUKAET OTBETHAs peaKLusl.

B skcneprMeHTaNbHbBIX YCIOBUAX AJI OMPENETIeHHs BO30YIUMOCTH MBIIIIBI TPUMEHSIOT
IOpsIMOM METOJI €€ pa3/ipakeHus, T.€. pa3Apa)KeHHe, HAHOCUMOE HENOCPEICTBEHHO HAa MBILIILY.
Bo30ynuMocTh HepBa UCCIENYIOT pa3paKeHUEM HepBa, UHHEPBHUPYIOIIETO JAHHYIO MBIIIILY, T.€.
METOJIOM HEIPSIMOTO Pa3apa>K€HUSI MBILIIIBI.

Ieab padoThI: SKCIEPUMEHTAIBHO ONPEAEIUTh OPOrH BO30YKIECHHUS HEPBA U MBIIIIIBI
HEPBHO-MBIILIEYHOT'0 IIpenapaTa JIATYIIKHU, CPABHUTh MX, CAENaTh 3aKJIIOYEHHE O COOTHOIIEHUU
BO30YyAMMOCTH y JJAHHBIX TKaHEH.

Martepuanbl U odopynoBanme: yueOHbI anekTpoctumysitop (YIC), pazapaxkaroniine
ANIEKTPObI, HA0Op MpenapoBabHBIX HHCTPYMEHTOB, IpenapoBaibHas J0IIeuKa, MapieBble ca-
¢detku, pactBop Punrepa, nunerka, Jasarymka.

Xona padotbl. [IpuroToBUT HEPBHO-MBILIEYHBIN IpenapaT. DIEKTPOAbl COEIUHSIOT C
KJIEMMaMH CTUMYJIATOpa. Pydku peryiupoBKH aMIUIUTY/Ibl YCTaHABIMBAIOT Ha HyJje. [Ipenapar
IIOJIO’KUTB Ha JIOIIEUKY, I10J] HEPB €r0 MOABECTHU EeKTpoabl. [lonaBas Ha HEPB OAMHOYHBIE CTH-
MYJIbI C TOCTOSIHHOM JJINTENbHOCTHIO, Haripumep 0,5 Mc, MOCTENEHHO YBEIUYUBAIOT aMIUIUTYAY
Y HaxoJAT Ty MUHUMAJIBHYIO CHITy Pa3Apa)KUTells, KOTOpas BBI3BIBAET €/1BAa 3aMETHOE COKpalle-
HUE MBIIIIBI — 3TO U OYJET MOPOT pa3apa)keHus IJs HepBa.

Jlia onpenienieHns nopora pas3/ipakeHusl MBIIIIbI HA HEE HETTOCPECTBEHHO HAKJIAAbIBAIOT
AIIEKTPOJIbI, T.€. HAHOCAT IpsMoe pasapaxkeHue. [lopor pazapaxeHuss HaXOIAT TaK ke, KaK MpU
HENPSIMOM Pa3IpakKeHUH.

Pexomengannu kK oGpopMiIeHHIO padoThl: ONMUIINTE XOJ SKCIEPUMEHTA, 3aIIUIIUTE pe-
3yJbTaThl OMBITa M IO WX aHAIM3Y JaiTe CPAaBHUTENIbHYIO OIIEHKY BO30yIMMOCTH HEpBa U
MBIIIIIBL.

Padora 3 Pa3apakeHne HepBHO-MbILIECYHOI0 Npenapara pa3JIn4YHbIMHU pa3IpaxKuTe-
JISIMH

B ¢uznonorun npuMeHsIOTCS pa3iaMyHble pa3paXKUTEIH: IEKTPHUECKUE, XUMUYECKHE,
MeXaHUYeCcKue, TeMIeparypHble u ap. Hemoctatku MexaHH4eCKOro U TeMIlepaTypHOro pasjapa-
JKEHUS 3aKJII0YAI0TCS B TOM, YTO OHU IIOXO JAO3UPYIOTCS U, ITIaBHOE, OKA3bIBAIOT BPEJHOE AEH-
CTBHE HA TKaHHU.

XUMHYECKOE pa3IpakKCeHUE MEIJIEHHO IEUCTBYET U TaK XK€ MeIlIeHHO cHumaercs. Ilo-
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3TOMY JIEHCTBHUE €r0 COXPaHAETCs, HECMOTPS Ha MPOMbIBaHUE Npenapata (Habo1aeTcsl JUIUTeNb-
HOE HENpepbIBHOE COKpaiieHrne Mpinil). Haubonee ynoOHo snexTpudeckoe paznpaxenue. Ero
MIPEUMYILECTBO COCTOUT B TOM, UYTO CHJIA U JJIUTENBHOCTh PA3APAKEHUS JIETKO U TOYHO JO3UPY-
I0TCS, KOJIMYECTBEHHBIN Y4ET CUJIbI IIPOCT U, TJIaBHOE, [IOBTOPHOE IPUMEHEHUE AIEKTPUUECKOTO
pazzipaXeHHsl HEe OKa3bIBAET BPEISALIETO ACHCTBUS HA TKaHb.

IIpu u3yueHun IEHCTBUS 3JIEKTPUUECKOIO TOKA HA TKaHb JUIMTEIBHOE BPEMS MCIIONb30-
BaJICsl MHAYKIMOHHBIN anmnapat J[ro0ya PeiiMoHa, KOTOpBIM MO3BOJIST HAHOCUTH pa3apa’kKeHue
OJIMHOYHBIMH 3aMbIKATEJIbHBIMU U Pa3MbIKATEIIbHBIMU MHIYKIIMOHHBIMU yJIapaMu WU PUTMHYE-
CKMM MHAYKIIMOHHBIM TOKOM.

MOo’KHO HAaHOCUTh pa3JpaXCHUE U MOCTOSIHHBIM TOKOM OT aKKyMYJISITOpa, BBIIPSIMUTEIS,
BApBUPYs €r0 HAPSHKEHUE WM CUITYy TOKA, a TAKXKE JUIMTEIIbHOCTh CTUMYJISILIUU.

[TonobHOE pa3apaxeHue MOCTOSHHBIM TOKOM MOYXHO HAaHECTH MPU IOMOLIH T'ajbBaHUYE-
CKOr'0 IUHIETA, HOXKKHA KOTOPOTO COCTOSIT M3 PAa3HbIX METAUIOB: OJHA — U3 IIUHKA, Jpyras U3
meau. [Ipy nprKoCHOBEHUH HOKEK TUHIIETAa K HEPBY 00pa3zyeTcs 3aMKHYTas 1Ielb U3 ABYX METall-
JIOB ¥ HEPBA, UTPAIOILETO POJIb MPOBOJHUKA BTOPOro poaa. Bo3HUKaIOUI TOK U CIYKUT UCTOY-
HUKOM pa3apakeHus MbIILbl. OOBIYHO TaJbBaHUUYECKUM MUHIET IPUMEHSETCS 1715l IPOBEPKH CO-
XPaHHOCTHU HEPBHO-MBIIIEYHOTO IIpenapara.

HcTounukoMm pasapakeHus rnpenapara MOXKeET ObITh U €ro BbichixaHHe. [Ipu BeicbIxaHuu
HEpBa MBIIIIA HAYMHAET CUJIBHO COKPAIIAThCS, YTO CO3aeT MPEMSITCTBUE ATl paOOTHI € mpenapa-
oM. [loaTOMy HE0OX0IMMO NTOCTOSIHHO CMayuBaTh Ipenapar pactBopoM Punrepa.

Heap padoThl: dKCHEPUMEHTANBHO IOKa3aTh, YTO BO30Y)K/I€HHWE HEPBHO-MBIIIEYHOTO
npermapara (JIro0oro Bo30yIuMoro o0pa3oBaHws) MOXHO BBI3BATh JIFOOBIMU IO TIPUPOJIE pa3ipa-
JKUTEISIMU, JOCTATOYHBIMHU 10 CUJIE U TUTEIbHOCTU JEHCTBHUS.

MaTtepuaibl 4 000pyI0BaHHE: IEKTPOCTUMYJISATOP, SIEKTPOJIBI, HAOOP HHCTPYMEHTOB
JUISl IpEeNapyupOBaHus; JIATYIIKA; HUTKW; FaJIbBAHUYECKUE MTUHIIETHI; CIIMPTOBKA.

Xoa pa6orsl. [IpuroroBbTe HEPBHO-MBILIEUHBIN Mpenapar (PEOCKOMUYECKYIO JIAKYy); B
TEUEHUE OMbITA BCE BPEMsI IEPKUTE €r0 BIaXXHBIM, CMaunBasi pacTBOpoM Punrepa. Pa3apaxenue
HAHOCHTE Ha HEPB KaK MOXKHO JlajibIlle OT MbIbl. [lokazaTeneM Bo30yAMMOCTH U POBOIUMOCTH
HEpBa CIY)KUT COKPAIEHUE MBIIIILI.

1. Dnexkmpuueckoe pasopasxiceHue.

1) Pa3npakeHre HaHOCUTCS OJIMHOYHBIMH M PUTMHUECKUMHU HUMITYJIbCAMHU TOKa C MOMO-
HIbI0 Y4EOHOT0 3JIeKTpoCcTUMYJIsAiTOpa. [10710%KUTEe HEPB HA ANEKTPOABI U MTOCIE0BATEIBHO UCIIBI-
TaiiTe nefcTBHE HAMOPOrOBOr0 OJJMHOYHOTO Pa3IpaKeHUs U PUTMHUECKOro ¢ yacToToi 5 — 10
UMITYJIbCOB B CEKYH/Y.

2) PaznpakeHue raJbBaHUYECKUM MUHIIETOM. Hallo)kuTe HepB HEPBHO-MBIIIEYHOTO TIpe-
napara Ha rajlbBaHMYECKHH MUHLET 1 Ha0It01aliTe COKpAIleHUE MBI,

OOpatuTte BHUMaHUE Ha OBICTPOTY BO3HMKHOBEHHUS M MPEKPAIICHUs OTBETHOU peakluu
IpU JEHCTBUM JIEKTPUUECKOTO pa3IpakeHUs.

2. Mexanuueckoe pazopasiceHue.

BOau3u no3BoHKa yapbTe cierka o HepBy peOpoM 3aKpBIThIX HOKHULL. Y IIUITHUTE TTHH-
neroMm. HabmioaiiTe cokpalieHre MBI IO BIMSHUEM 3THX Pa3IpakeHUH.

3. Tennosoe pazopadicenue.

HarpeiiTe npenapoBanpHyr0 UINy B ropsiuell BoAe WM Ha cnuproBke. [IpukocHuTech
HarpeTod urioi (He octpueMm) K HepBy. IIpoBepbTe, cokpaliaroTcs M MBIl IPU TaKOM Ke
IIPUKOCHOBEHUU K HEPBY HE MOAOIPETON UIJION.

4. Xumuueckoe pazopadicenue.

[lonoxxure Ha HEPB HECKOJIBKO KPUCTAJNIMKOB MOBApE€HHOW coin. OTMETbTE MOMEHT
HACTYIUJICHHS] MBILIEUHBIX COKpallleHui U o0paTuTe BHUMAaHUE HA UX XapakTep (CpaBHUTE C JIeH-
CTBUEM DJIEKTPUUECKOTO TOKa). CMONTE cosib pacTBOpoM PuHrepa. 3amersTe, cpasy M MpeKpa-
HIAI0TCA COKPALIEHUS MBIIIIBI ITOCIIE CHATHS Pa3ApaXKuTeNsl.

5. Pazopaoicenue ecnedcmeue 6biCoIXAHUAL.

Pacmonoxxurte mpenapar Ha JIOIIEUKe TaK, 4TOOBI €ro HepB CBOOOIHO cBUcal. CMaunBaiiTe
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MBILIIY pacTBOpoM Punrepa, octapisis HepB CyXuM. J{okauTech MOSBIACHHS COKPAIEHUI MBIIIILI.
CpaBHHUTE MX XapaKTep C COKPAIICHHUSIMHU MPU ACUCTBUU ANEKTPUUECKOT0 Toka. CMOUYUTE HEPB
pactBopoM Punrepa. Ilocie 3Toro cokpaieHus: MbIIII 0OBIYHO UCUE3AI0T, TAK KaK UCUE3IIo pa3-
Jpakaroliee J1IelCTBUE BBICHIXaHUSI HEPBA.
6. Brusinue Hapyuienusi npo8oouUMoCmu.
HcnbiTaiiTe 351eKTpUUECKOE U MEXaHUYECKOE pa3/ipake€Hue, MpeBApUTEIbLHO HAPYIIUB
MPOBOAMMOCTh HEPBA MyTEM HAJIOKEHHS Ha HETO JIMTaTyPhl MEXK/1Y MBILIIEH U AIEKTPOAAMHU.
Pexomengaunu k opopmiienno padorpl. ONUIINTE X0/ SKCIEPUMEHTa U CBOM HAOJII0-
nennsa. CuemalTe BLIBOLI.
KoHnTpoJibHbIE BOIPOCHI:
JaiiTe onpeneneHue v KaacCUPUKAIUIO pa3IpakUTeIICH.
Uro Takoe BO30OyAMMOCTH?
Yrto Takoe mopor Bo30yaMMocTu?
Kaxkoe cooTHoIIeHnE MEXTy BO30YIUMOCTBIO U IOPOTOM?
Yto Takoe mpsMoe U HempsIMOe pa3apa>kKeHUE MBIIIITbI?
[Touemy mpu MPSIMOM pa3IPaKEHUN CKEICTHON MBIIIIIHI TOPOT BO30YKIACHUS BHITIIC?
[ToueMy B BO3HMKHOBEHHH BO30Y>KICHHS MPUPOJIA PA3aPAKUTENS POJIM HE urpaetr? A
YTO SIBJISIETCS TJIABHBIM ISl 3TOT0?

Noook~owhE

3ansarue 2

Pa6ora 4 XponakcumeTpus

JUig XapakTepUCTUKH BO30YJIMMOCTH TKAaHEHl BaXHO YYUTHIBATH HE TOJBKO IOPOrOBYIO
CUJLy pa3ipakKUTessl, HO U BpeMs ACHCTBUsI pa3apaKUTeElsd Ha TKaHb. B CBA3M ¢ 3TUM [UIsl TOJTHON
XapaKTePUCTHKHN BO30YTMMOCTH TKaHU B (PM3UOJIOTHIO U KIIMHUKY OBUIO BBEIEHO MOHATHE «XPO-
HaKCHs». DTO YCIOBHAs BEJIMYMHA, OTPAKAIOIAs MUHUMAJILHOE BPEMS, B TEUEHHE KOTOPOT'O TOK,
paBHBIN yABOEHHOI peola3e, NOKEH AeMCTBOBATh HA TKaHb, YTOOBI BHI3BAThH €€ BO30YXICHHUE.

eanb padoTbl: yOeIUTHCS, YTO TOMUMO CHJIOBOTO TOPOra €CTh €mié BPEMEHHOM Mmopor
BO30Y KJEHUs. DKCIIEPUMEHTAJIBHO HA YEJIOBEKE MOJYUUTh JaHHbIE CUIIOBOTO MOPOra U BPEMEH-
HOW XapaKTEepUCTUKU BO30YAMMOCTH HECKOJIBKMX 00pa30BaHUM (HEPBOB M MBIIII) 7Sl CPAaBHU-
TEJIbHON OLIEHKH UX BO30yAMMOCTH. BO3MOXHO Takke MOIyYeHUE JaHHBIX JJIsl TOCTPOEHUS KpH-
BOH «CHWJIBI — JUINTEIBHOCTH.

Martepunanbl U 000pya0BaHMe: XPOHAKCUMETp, CIELMATIbHBIE DJIEKTPOJbl, MapieBble
cangetku, 3 % pacTBop nmoBapeHHOH conu. MccnenqoBanue NpoBOAST Ha YEIIOBEKE.

Xona padorbl. UnauddepenTHsIi 351eKTpo 1 (aHOA) YKPEIUIAIOT Ha BHYTPEHHEN TOBEPXHO-
CTH IpEeAIIeUbs, MO/ SIEKTPO KIaJyT CMOUYEHHYIO COJIEBBIM PACTBOPOM MaplieBYIO cal(eTky.
Haxonsar neuratenbHyto Touky. s sToro mpubop ycraHaBiauBaioT B pexume «llocTossHHBIN
TOK», HallpsbKeHue noadupaercs Haamnoporosoe (40 — 50 B). AKTUBHBIM 31€KTPOOM (KaTOA0M),
XOpOILIO CMOYEHHBIM COJIEBBIM PACTBOPOM, HAXOJAT ABUTATEIbHYIO TOUKY KaKOM-TNO0 13 MBIIIII,
HarpumMep, IOBEPXHOCTHOTO crudaTeis najiblieB Ha MPOTUBOMOIOKHOM pyKe (Ha BHYTpeHHEH mo-
BEPXHOCTH MPEAIieydbs). 3aTeM, cOPOCUB HaNpsizKeHHe 10 MOANOPOroBOro, IPUKIabIBAIOT aK-
TUBHBIH JIEKTPOJ K HalIEHHOM JBUTAaTEIbHON TOUKE U HAXOAST IOPOTrOBYIO BETUUYHUHY HaIIpsIKe-
HUs — peobaszy. OnpeneneHne HaUUHAIOT C pa3/IpaskeHus c1a0bbIM TOKOM, TOCTENIEHHO YBEINYUBas
€ro J10 MOSIBJICHUS COKPAIIEHUS MBIIIIBI cTHOaTeNs (JIeTKue crudaTesibHble IBUKEHUS MAJIbLEB).
[To mikane HampsHKEHUs TOKA OTMEYAIOT BEIMYMHY peolasbl. 3aTeM MepeksodaoT npudop B pe-
UM «OJIMHOYHBIE UMITYJIbCHD) (IPHOOP AaBTOMATHYECKHM yABauBaeT peolasHbId TOk). Ilpu
HaANpsDKEHUU TOKA, PAaBHOM JIBYM peoba3am, ONpeAessiioT XPOHAKCHIO, TTOCIIE0BaTENbHO YBEIH-
YMBasi JIUTEIBHOCTD Pa3IpakeHUs 4O HCKOMOIO MOporoBoro 3HaueHus. [lpu onpenenennun xpo-
HAaKCHUU OTBETHAs PEaKIHs JI0JDKHA ObITh TaKOM K€ MHTEHCHBHOCTH, KaK U MPU HAXO0XKJIEHUU
peobassbl.

AHaOTMYHO ONpeneNsIoTCsa MOoKa3aTeNn peoda3bl M XPOHAKCUU OJHOTO-IBYX HEPBOB
PYKH, COOTBETCTBEHHO Haillsl TOUKM Ul HAWIY4YLIEro MCCIEN0BaHUS MX (COIJIaCHO CXEME Ha
y4eOHOM TaduIIe).
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Jj1s TOCTpOEHUS] KPUBOM «CHIIBI — ITUTEILHOCTH 1O JIIOOOMY U3 paHee MCCIeIOBAHHbBIX
00BEKTOB HAJIO B3ATh 3 — 4 3HAUCHUS BEIMYMHBI CHIIBI Pa3paKUTelIs B TIPE/Iesiax OT IByX peoba3
JI0 OJTHOM U JJIs KaX/10M U3 HUX HAWTH OPOTOBYIO JUIUTEIBHOCTH IecTBUA ToKa. [1o BenmunHam
CHWJIBI Pa3JIPKUTENCH U COOTBETCTBYIOIIUM UM JITUTEILHOCTH ACHCTBHSI, HEOOXOUMOM IS BO3-
Oy IeHHUsI, B IPSIMOYTOJIbHBIX KOOPJUHATAX HAMTHU TOYKU, COETUHUB KOTOPbIE IIOCTPOUTE TUTIEP-
0O0JIMYECKYIO KPUBYIO.

PexoMeHaauuu Kk o(popmJIeHUI0 padoThl. 3alUIIUTE B TETPaab X0 pabOThI, HaliICHHbBIE
3HAUEHUS pe00a3bl U XPOHAKCHH.

KoHTpoJibHbIE BOIPOCHI:

1. O xakux CBOMCTBAaX BO30YIUMBIX TKAHEH IMO3BOJISET CyAUTh XPOHAKCHUS?

2. Kak cooTHOCATCS MEXy cOO0M 3HaYeHHsI XPOHAKCUU U YPOBEHb BO30YIUMOCTH?

3. Kakyro 3aBUCHMOCTD WILTIOCTPUPYET KPUBASI CUITBI — TUTEIILHOCTH?

3ansTue 3
Tembl nokJIa710B
1. OTKpbITHE OMOAIEKTPUYECKUX SBJIECHUI
2. OneiT MatTeyun

Pa6ora S HaOuonenue 0M03/1eKTPUYECKUX SIBJICHUM

B TKansx xuBoro opranusma ¢ XX Beka BbLACNAIOT ABa BUJA AIEKTPUUECKON aKTUBHO-
CTH: IOTEHI[MAJIbI TOKOS ¥ MOTEHUUANBI IercTBU. [loTeHInanom nokost Ha3pIBalOT Pa3HOCTH O-
TEHIMAJIOB, PETUCTPUPYEMYIO MEXJy MOBPEXKICHHBIM U HEMOBPEKICHHBIM Y4acTKaMH TKaHHU.
[ToreHuuanom AEHCTBHS — PA3HOCTH MOTEHIIMANIOB, PETUCTPUPYEMYIO MEXKAY BO30YKIECHHBIM U
HEBO30YKJICHHBIM y4aCTKaMH TKaHH.

Bo3HuKHOBEHME pa3HOCTH MOTEHIMAIOB MEX/1y OBPEKIECHHBIM 1 HEOBPEKIAECHHBIM
y4acTKaMH HEpPBa, a TAaKXKe MEX]y ero Bo30yKJICHHBIM U HEBO30YKICHHBIM y4acTKaMH, ObLIIO
JI0OKa3aHo onbITamu ['anbBanu u Mareyquu.

Heawb padoThl: mpojenaTh Kjaccuueckre onbIThl ['anpBanu 1 Mareyuun; HaOI0AaTh MO-
TEHIHMAJIbI abTepalnu (MOBPEKICHUS) U MOTEHIMAIIBI IeHCTBHSI OMOJIOTHYECKUM METOI0M (C I0-
MOIIBIO PEOCKOMTNYECKOM JIaKH JIATYIIKH).

Martepunansl u o6opynoBanue: Y IC; a1eKTpOAbI; JIATYIIKA; CTEKJISHHBIA KPIOYOK; Tajlb-
BaHWYECKUI MUHIIET; HAOOP UHCTPYMEHTOB JIJIsl IIpEeNapupOBaHHUsL.

1. Iepgvuit onvim I'anveanu.

[lepssiit onbIT ["anpBanu ObLT TOCTaBIIEH B 1786 r. Ha npenapare 3aJHUX JaNoK JATYIIKA
IPU UX pa3paXeHUH MUHIETOM, OpaHIIIM KOTOPOTO C/IENaHbl U3 JBYX pa3HbIX METAJUIOB — IMHKA
u Mequ. [IpukocHoBeHne OpaHIIaMH MUHIETa K HEPBY BBI3bIBAET COKpalleHue janok. Ha ocHo-
BaHUM HTUX HaOmoAeHuH ["anpBaHM BBICKA3a MBICIIb O CYLIECTBOBAHUHU «OKMBOTHOTO 3JIEKTpUYE-
ctBa». Ho BonbTa nokasai, 4To B 3TOM ONbITE NPUYNHON COKPALLIEHHUS JaloOK JIATYIIKA ObLT TOK,
BO3ZHUKIIUN MEXAY ABYMS Pa3HbIMU METaJJIAMHU.

Xon padotsl. [IpuroToBsTe npemnapar, COCTOSIIIMN U3 HUKHENW 4aCTH ITO3BOHOYHHUKA U CO-
€MHEHHBIX C HEH JlanoK. PaccMoTpuTe HEPBHBIE KOPEIIKH, UAYIIHUE C IBYX CTOPOH BAOJb KOII-
ynKa u obpasyrouire Ha Oeape ceqanuiHble HepBhl. [loaBenuTe moa oba myyka MEAHYIO MPOBO-
JIOKY TaJbBaHMYECKOI'O NMUHIETA, a IMHKOBOM IUIACTUHKOM IpPHUKAacalTech K MBIIIIAM JIATIOK.
Hab6nronaiiTe mpu 5TOM HHTEHCUBHOE COKPAIIICHHE JIATIOK.

2. Bmopoii oneim I'anveanu (cokpawienue d6e3 memainna)

BTtopoii oneit 6611 iposienian [NasibBanu B 1794 1. 6€3 MetasuioB. [IpumnoiHsSB HEpB HEPBHO-
MBILIEYHOT0 IpernapaTa CTeKJISHHBIM KPIOYKOM, OH HaOpachIBajl €ro Ha MOBPEXIEHHBIN y4acTOK
MBILIIBI M HAaOJI01a1 ee cokpateHue. Tak OblIo 10Ka3aHO HATMUUE «KMBOTHOTO AJIEKTPUYECTBA»
— TOKa IOKOSI.

Xoa padoTsl. [IpUroToBETE PEOCKOMMUYECKYIO JIAMKY W3 MOJOBHHKU MPEIIIECTBYIOIIETO
npenapata. Cierka nopaHuB MKPOHOXKHYIO MBILIIY OKOJIO axWIJIOBAa CYXOXKWJIMS, C IIOMOIIbIO
CTEKJIIHHOTO KpIOYKa OBICTPO HAaOpOChTE HEPB INpernapara Ha MOPAHEHHBIM yYacTOK MBIIIIIH;
HaOmonaiTe ee cokpamenue (Puc.6.).
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3. Onbim 6mopuyHo20 COKpaujeHus

Mareyuuu B Hayase 19 Beka He TOJBKO MOATBEPAWI IIPEANoaoKeHue ['aapBanu o cyie-
CTBOBAHUM «KHMBOTHOTO» 3JIEKTPUYECTBA, HO M MPEICTABUI APYrUe JO0Ka3aTeabCTBA HATUYUS
ouonoreHnuanoB. OHUM U3 HUX OBLT OMBIT, 3P(HEKT KOTOPOTO MOIyUnIT Ha3BaHUE «BTOPUIHOTO
cokpaieHus». Marreyuu B 1840 r. moka3zai, 4To COKpallleHHE MBIIIIbI HEPBHOIO IIpenapara Mo-
KET HACTYIHTb, €CIIM HEPB 3TOrO IMpernapara HaOpOCHTh Ha COKPALIAIOIIUECS MBIl APYTOro
HEPBHO-MBILIEYHOTO Mpemnapara. Ha ocHoBaHMM 3TOr0 OBLIO CAETAHO 3aKJIIOUEHHUE, YTO B MBIIIIE
npu ee BO30YXICHHHM BO3HUKAIOT TOKH, KOTOPBIE MOTYT CTaTh Pa3IpaKUTENEM JUIsl IPYroro
HEPBHO Ipenapara. DT TOKH ObUIM Ha3BaHbI «TOKaAMH JICHCTBUS.

Xoa pa0otsl. [IpuroroBeTe Bropyto peockonundeckyo jnanky. [lonoxure oba npenapara
Ha IpenapoBabHyIo Joiueuky. [loMecture HEPB OAHOrO Mpenapara Ha IEKTPOJIbI AIEKTPOCTH-
MYyJIATOpa, @ HEPB JIpyroro npemnapara — Ha MbIIIIY T'OJIEHU [epBOro npemnapara. Pasapaxaiite
HEpB MepBoro npenapara purMmudeckuM (5 — 10 I'ty) Tokom, OTMETbTE COKpalleHHe 00eHX JIaIoK.

Pexomennauun k opopmiaenuio padorsl. Onumure paboTy U HaOIIOJCHUS B TETPA/IN.
Crenaiite 3aprCOBKH MpenapaToB Bcex TpEX ombITOB. JlaiiTe coBpeMeHHOE 00bsICHEHHE HAOII0-
JaeMbIX 3P PeKTOB.

KoHTpoJibHbIE BOIPOCHI:

1. O6bsacHUTE NPUUYMHBI BOSHUKHOBEHHS COKPAIIEHUS MBIIIL B [IEPBOM OnbITe ["anpBaHu.

2. OObsICHUTE MIPUUMHY COKpAILIEHUs MIperapaTa BO BTOPOM OIIBITE.

3. B 1ueM npuunHa COKparieHusi BTOPOi JIalKu B ornbITe Mareyyun?

Tema 3. ®u3nos0rus HEPBHOM CHCTEMBbI
3anstue 4
Tect «Bo30yaumbie oopazoBanus» (10 MmuHyT)

PabGora 6 Ananu3 pedieKTOpHOHI Ayru

OTBeTHas peakliys OpraHM3Ma Ha pa3fpa)xeHHe, IPOTEKaolas IpyU yYacTHH LIEHTpallb-
HOU HEepBHOM CHCTEMBI, Ha3bIBaeTcs pediekcoM. B ocymecTBienuu mo60i peduieKTopHON peak-
[IMY IPUHHUMAET y4acTHE MTh 3BEHbEB: pelenTop, apPpepeHTHbINH MPOBOAAIINNA My Th, LIEHTPaJIb-
Hasi HepBHasl cuctema, s depeHTHbIH myTh, 3¢ dexTop. [IpocTeiine peduekTopHble AyTH CIHH-
HOMO3TOBBIX PeIIEKCOB ABYX- U TpexHelpoHHbIE. [10 nByxHEHpOHHON pedIEKTOPHOM TyTe OCY-
IECTBIIAIOTCS CyXOKUIIbHBIE peduiekchl. Perienitop u adextop Takoit pedieKTopHON TyTH Jiexat
B OJIHOM U TOM € OpraHe (peLenTop JeKUT B CyXOKHINN TOU K€ MBI, KOTOpasi OTBEYAeT Ha
pazapaxkenue). B moboii peduiekropHol nyre addepeHTHbIN myTh ocyliecTBisercs no adde-
PEHTHOMY HEHPOHY, TEJI0 KOTOPOT'O JIE)KUT B CHUHHOMO3TOBOM ranrinuu. LleHTpansHoe 3B€HO pas-
JUYHBIX peQUIEeKCOB MPEACTaBIECHO Mo-pa3HoMy. B nByXHeipoHHOH nyre akcoH addepeHTHOro
HeHpoHa MOIXOIUT K Ty KIETKH U JeHApUTaM 3 PEepeHTHOTo HEHPOHA B IEPEAHUX porax CIIMH-
HOTro Mo3ra. B TpexHelpoHHOI peduieKTopHOI Ayre B LIEHTPaIbHON HEPBHOW CHCTEME PACIOJIo-
’KEH BCTAaBOYHBIA HEHPOH, TEJIO KOTOPOTO JISKHUT B 3aIHUX porax cnuHHoro mo3ra (Puc.8.b). B
CBOIO OYepe/lb, aKCOH BCTABOYHOT'O HEHPOHA MOJIXOAUT K Tey 3 depeHTHoro Helipona. Muoro-
HelpoHHAas pedIeKTOpHAas Ayra UMEET O0JIBIIIOE KOJIMUYECTBO BCTABOYHBIX HEHPOHOB. D depeHT-
HBIU Iy Th JII000T0 pediiekca uaeT 1o 3ppepeHTHOMY HEHPOHY, TEI0 KOTOPOTO JISKUT B IMEPETHUX
porax CHMHHOIO Mo3ra. BoJbIIMHCTBO PeQIEeKTOPHBIX pEeaKIUil OCYLIECTBISAETCS MO MHOIO-
HEHPOHHBIM PEe(PICKTOPHBIM JyTaMm.

PednexropHas peakiys MOXKET MPOXOJUTH TOJIBKO MPHU YCIOBUU LIETOCTHOCTH BCEX 3BE-
HbEB peduiekTopHOM nyru. Eciu HapymieHo XOTh OJHO W3 HUX, pedeKTOpHas peakuus HeBO3-
MOJKHA.

Lesab padoThl: SKCIEPUMEHTAIBHO MOKa3aTh CTPYKTYPY pedIeKTOPHOM ayru U HeoOXo-
JUMOCTbD L[EJIOCTHOCTH €€ 3BEHBEB I OCYIIECTBIIEHUS PEPIIEKCOB.

Matepuanbl 1 000pya0BaHue: HAOOp MHCTPYMEHTOB JJIsi IPENapupoBaHus; ILTAaTUB C
3aKUMOM U TIpoOKoif; 0,5 % pacTBop cepHOl KHUCIOTHI; (PUIbTpOBaNbHAs Oymara, Hape3aHHas
kBafpatukamu 1o 0,25 cM?; cTakan ¢ Bojoi; 1 % pacTBOp XJIOPHUCTOTO Kalus MM HOBOKAMH;
HUTKH, JISTYIIKA.
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Xoa padotsl. [IpuroToBeTe CIMHHOMO3IOBYIO JIATYILIKY, T.€. JATYIIKY C pa3pylIeHHbIM
TOJIOBHBIM U COXPaHEHHBIM CHMHHBIM MO3roM. IloaBeckTe ee Ha 1ITaTUBE, MPUKOJIOB HUKHIOIO
YeJocTh OyJIaBKOM K poOke, 3axkaToll B nepxarene. Ha npaBoii sanke B1oib 6espa oTnpenapu-
pYyWUTE CelalulIHbIA HEPB U BO3BMUTE €0 Ha JINTaTypy.

OCTOpPOXHO MOIIMIIBIBAS JANKy MUHIETOM, YOeIUTeCh, 4To onepanus Ha Oeape He Hapy-
LIMJIa CIOCOOHOCTB JIATYLIKM OTBEYATh Ha pa3pa’keHUE.

1. ITonoxure Ha KOy T'OJIEHU NIPaBOM JIAIIKK KyCOUYeK (pUIbTpOBaIbHON OymMaru, CMO4YeH-
HoOit 0,5 % pacTBOpOM cepHOU KUCIOTHL. OTMEThTEe pedIESKTOPHYIO PEaKIUI0 HA pa3/ipakeHUE
KOXXH KucaoTol. [locne kaxaoro pa3apaxeHus KMCIOTY Hy>)KHO CMbIBaTh, OIyCKas JIAIIKy B CTa-
KaH C BOJIOH (He 3aTparuBaTh O€IpO C pa3pe3oM KOKu!).

2. Ha ronenu Toi e JIanKy BbIPEXKbTE KycOodeK KOxH. PUIBTPOBAIbHYIO OyMaXKy, CMO-
YEHHYIO KUCIOTON, OCTOPOKHO TOJI0KHUTE Ha OOHAKEHHBIN yU4aCTOK MBIIIIIBI, HO TaK, YTOOBI KHC-
JOTa He Iomnaja Ha Koxy jJanku. OTcyTcTBUEe pediaeKTOPHON peakiuu OOBACHAETCS TEM, UTO
MBILIIBI B OTJIMYUE OT KOKU HE UMEIO PELENTOPOB, PEarupyomnux Ha KUCIIOTY.

CMBIB KHMCJIOTY C MBIIIIBI, IPOBEPHTE, COXPAHUIIACh JIU pe(IeKTOpHAs peakiys Ha pas-
JPAKEHUE KOXKU.

3. HaGmnropnaiite pedieKTOpHYI0 peakLuIo TOU e MpaBoi JIalKu (C OTHpenapupoBaHHBIM
CEIAJIUIIIHBIM HEPBOM) IIPU OIYCKAHUU KOHUMKOB €€ MaJIbLEB B KUCIIOTY.

OCTOpPO’XXHO NPUNOJHUMHUTE OTIPENAPUPOBAHHBINA CEAATUILHBIA HEPB U IMOJOXKUTE MOA
HEro BaTKy, CMOYEHHYIO HOBOKaMHOM HJIM PacTBOPOM XJIOPUCTOTO Kajius. DT BELIeCTBa Hapy-
IIa0T IPOBOIMMOCTh HEPBA, IPUYEM CHaYasla BBIKIOYAI0TCA ad(hepeHTHbIE (LIEHTPOCTPEMUTEIb-
HBIC) BOJIOKHA, a 9yTh M03xke 3 depeHTHbIe (ICHTPOOSIKHBIL).

ITocne HanoxxeHus: Ha HEpB HOBOKauHa Kax/ple 30c npoBepsiiTe Hanuuue pedieKTOpHON
peaKIy Ha pa3ApakeHue JaKu KUCIOoTol. VcuesHoBeHHE peIeKTOPHON PEeakluu yKa3bIBaeT
Ha TO, YTO YyBCTBYIOIIME BOJOKHA NOJHOCTHIO YTPATHIIU IPOBOAUMOCTb.

4. Tomuac sce nocie ucuesnosenus peghiexca pyu pa3ipakeHUU NpaBoy JJaNKK pasapa-
JKaiTe KUCIOTOM JIeBYIO JIaNKy, HaOII01ast peakifio MpaBoi. 3aTeM IMOJIOKUTE Ha KOXKY CIIUHBI
OyMakKy, CMOYEHHYIO KUCJIOTON. OTMEThTE, YTO B TOM M B IPYTOM ciiydae B pedIeKTOPHOM pe-
aKIUU y4acTBYIOT 00€ Janku. TO TOBOPUT O TOM, YTO NMPOBOAUMOCTb JABHUraTeIbHBIX BOJOKOH
IIPaBOM JIAIIKM ellle coXpaHeHa. KuciaoTy ¢ KOKH CIIMHBI yIaIUTe BaTKOM, CMOYEHHOM B BoJie. JIs-
T'YUIKY IOTPY>KaTh B BOAY HE CIEIyeT, YTOObI He MOMEIIaTh JaibHeNIIel HOBOKauM3aluy HepBa.

5. Ilponomxkast HaOMIOAEHUE, OTMETHTE MOMEHT MCUE3HOBEHHS PEQIIEKTOPHON peakuuu
NPaBOil JTaNKK NpH pa3pakeHUU IPYToil Janku Win Koxu cuHbl. Eciu peduexTopHble peakuun
JUIUTETILHOE BPEMS HE UCUE3al0T, HAPYIIbTE MPOBEIEHNE BO30YK/I€HUS 110 IBUTaTEIbHBIM BOJIOK-
HaM IyTEM IEPEPE3KU CEAATUIIHOIO HEPBA.

VY6enureck, yTo Nocie TaKOM Mepepe3Ku MpaBas Jiarka He BCTYIAaeT B peaKklyio IpHU HaHe-
CEHMHU PA3JIPa’KEHHUH C JIFOOBIX YUaCTKOB KOXKH.

OTMeTbTe, KaKk M3MEHSETCS] TOHYC MBIIIL TPaBOM KOHEYHOCTH MOCIIE TIePepe3KU CelaHIll-
HOT'O HEpBaA.

6. Paznpaxas neByto Janky KUCJIOTOM WM MOIIMIIBIBAHHMEM MHUHIIETOM, HaOoaalnTe ee
peQIIEKTOPHYIO pEaKIHIo.

Paspymbre ciMHHON MO3T, BCTaBUB MPENAPOBAIBHYIO Iy B CIMHHOMO3T0BOM KaHail. OT-
METhTE TIOJHOE UCUE3HOBEHHE PE(PIEKTOPHBIX PEAKIIUH.

Pexomengannu k 0popMIIeHHIO padOThI. 3aIIUIINTE B TETPAIN OCHOBHBIE ITAIbI BBIIOJI-
HEHMS SKCIIEPUMEHTA, CBOM HAOIIOICHUS. AHAIM3UPYS SKCIIEPUMEHT, IPUBEAMUTE JJOKA3aTeIbCTBA
y4dacTusi B pepIeKTOpHOI peakiiu Kax/a0ro 3BeHa pedaekTopHoil Ayru: peuenrtopa, adpdepeHT-
HOT'O BOJIOKHA, IIEHTPaJIbHON HEPBHOU CHCTEMBI, 3(ppepeHTHOro BOJIIOKHA.

Pabora 7 3aKkoH H30/1MPOBAHHOIO NIPOBEACHHS BO30YKICHUS 10 HEPBHOMY BOJIOKHY

B cocraB kaxJ0ro HepBa BXOAUT OOJIBIIOE KOJMYECTBO BOJIOKOH Kak apepeHTHBIX, TaK
u 3pdepentHbIx. Ho B cocTossHNN BO30YXICHHUS MOKET HAXOJUTHCS TOJIBKO YacTh BOJIOKOH, TaK
KaK MMITYJIbCBI, PACIPOCTPAHSACH 10 HEPBHOMY BOJIOKHY, HE IEPEXOAST HA COCEIHUE BOJIOKHA.
N3onmupoBanHOE mpoBeneHNE BO30YXKACHHUS oOecreunBacT MHEIMHOBas oOoiouka. B ombiTe
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MOYKHO ITPOHAOIIIOAATh IPOBEACHUE BO30YXKIEHHS 0 OT/IEIbHBIM ITy4KaM BOJIOKOH CEIaIHUIIHOIO
HEpBa, €CJIM pa3pa)xkaTh pa3/ielIbHO BXOSAILINE B €M0 COCTaB KOPEILKH.

Leuan padoTbl: yOeUThCS B CIIPABEUIMBOCTH 3aKOHA U30JUPOBAHHOTO IIPOBEICHUS BO3-
Oy EeHHUs 110 HEPBHBIM BOJIOKHAM.

Matepuanbsl 1 00opyroBaHHe: HAOOpP MHCTPYMEHTOB JJIsl IpEeNapupoBaHUsl; Mpenapo-
BaJIbHasl JIOIEYKA; CTEKJISIHHBIA KPHOYOK; HUTKU TPEX LBETOB; OYyJABKH; 3JIEKTPOCTUMYJISATOP;
pactBop Punrepa; narymka.

Xoa paboTsl. JIArymky o0e31BUKUTH pa3pyLIEHUEM T'OJIOBHOTO U CIIMHHOTO Mo3ra. Ile-
pepe3ars NO3BOHOYHHUK, OTACIUB 3aIHUE JBE TPETU TYJIOBUILA, U THIATEIBHO OYUCTUTH OT BHYT-
PEHHOCTEH CeayIMIIHbIe HEepBHI. [Ipernapar mojgoKuTe Ha J0IIEUYKY OPIOLTHON CTOPOHOM BBEPX U
3auKcupyiTe 3a I03BOHOYHUK OyslaBKaMu. PaccMoTpUTe CIMHHOMO3IOBBIE KOPEILIKH, 00pa3yto-
mye cefaluuiHblidi HepB. CTEKISIHHBIM KPIOYKOM BBIJEJIUTE, U BO3BMUTE HA JIMTaTypbl pa3HOTO
L[BETa TPU CTBOJIMKA M3 COCTaBa CEAANMUIIHOIO HepBa. PasnpakaliTe mocaen0BaTENbHO KaX bl
KOPELIOK ITOPOTOBBIMM ISl HUX UMITyJIbcaMHu ¢ yactoToi S ['u. I[Ipu pasapakeHnn KaxxJ10ro CTBo-
JMKa oOpaTUTe BHUMaHUE HA XapaKTep JBMKEHUH, KaKhe IPYIIbl MBILIL COKPALAIOTCs, KaKOBa
MHTEHCUBHOCTh COKpamieHuid (OHM pa3nuuHbl). Ecim Obl BO30YXKIIEHHE MEPEXOIMIIO OT OJHOTO
BOJIOKHA Ha COCE/IHUE B COCTABE CEAAIUILHOrO HEpBa, TO HAOIOAAEMOro pa3HooOpa3ue JABHXKe-
HUI He ObUTO OBI B CBSI3M C HAPYIICHUEM «aIPECHOCTH JOCTABKH K MbIIIIAM 3()epeHTHBIX HM-
IIyJIBCOB.

Pexomengaunu kK opopmjieHUI0 padoThl. 3anumure padoTy B T€Tpaab, MOJPOOHO 3a-
(UKCUPOBAB XapaKTep COKPALECHUH MBIIII] IPU CTUMYJISLIUHN KaKJOI0 KOpEelIKa CelaluIIHOIo
HepBa. [Ipoananu3uposas, caenanTe BbIBOI.

Padora 8 3akoH 1ByCTOpPOHHEr0 NpoBeAeHHUs BO30YKICHHUA 110 HEPBHOMY BOJIOKHY

HepBHbIe BoIOKHA CIIOCOOHBI MPOBOAUTH BO30YKIEHHE B 00€ CTOPOHBI OT MECTa HaHece-
HUS pa3ApaKeHUs.

Heab padorbi: yOeaUTHCS B TaKOW BO3MOXHOCTU NPOBENEHUS BO30YXKIEHUS dKCIEpPH-
MEHTAJIBHO.

Martepuanbl 1 0600pyI0BaHHe: CTUMYJISTOP; IEKTPObI; MPEenapoBalIbHbII HAOOp MH-
CTPYMEHTOB; IpenapoBajibHas JIOLIEUKA; CTEKJISHHBIA KPIOUOK; MapiieBble Cal(eTKH, pacTBOp
Punrepa, jnsrymnika.

Xoa pa6oTbl. ['0TOBAT mpemnapar 3aJHeil Janku JIATyHIIKH, TOBOpauuBaloT Oeapo 3aaHen
MOBEPXHOCTHIO KBEPXY U IBYMs OOJBIIMMHU MajlbllaMU Pa3JBUTAOT MBILIIBI Oepa, HaXOAT ce-
JAJINLIHBIA HEPB. 3aTEM OCTOPOXHO MPUITOJIHUMAS CTEKIISTHHBIM KPIOYKOM HEPB, OTIIPENAPOBBI-
BalOT €ro B HIDKHEW Tpetu Oenpa. [IpemapoBky HepBa HEOOXOAWMO MPOBOAUTH TAK, YTOOBI MO
BO3MOXKHOCTH COXPAHHUTh OTXOJSIINE OT HETO BETOUKH K YeThIpexryiaBoi mpiie 6enpa. [Tocne
TOTO KaK HEpB OTIpPENapoBaH, MOJ HEro MOJABOAST OpaHIly HOXKHUI[ U MEPEepe3aroT MBIIIIBI U
OepeHHYI0 KOCTh MaKCHUMAJIbHO OJIMKe K KOJIEHHOMY cycTaBy. Tenepb rojiieHb u 6eapo coeam-
HEHbI MEXIy CO0OH TOJBKO C MOMOIIBI0 CeJaNUIHOrO Hepa. [Ipenapar ykiaaplBaloT Ha J0-
IIEUKY, & HEPB KJIAAYT Ha 3JEKTPOJbl OT CTUMYJIATOpa. Pa3paxkaroT HEpPB CBEPXIIOPOTOBBIM TO-
KOM M HaOJIOAAa0T OAHOBPEMEHHOE COKpAIIleHHE MBIIIIL Oe/ipa v roJIieHH.

Pexomennauum k opopmiienuio padorel. OnummuTe X0 padoThl, 3apUCYHTE UCIIOIB30-
BaHHBIM Ipenapar ¢ MoJABEAEHHBIMU IOJ HEPB pa3/ipa’kalolluMU 3JeKTpoAaMu. B BbIBojae OT-
METBTE, YTO JOKA3bIBAET IPOBEJCHHBIN OIBIT.

Pabora 9 3akoH pu3n010rn4ecKoi HeJT0CTHOCTH HEPBHOIO BOJIOKHA

Pacnpoctpanenue B30y 1eHUs IO HEPBHOMY BOJOKHY BO3MOKHO TOJIBKO B TOM CIIy4ae,
€CJIM COXpaHeHa ero aHaToMuueckas M (pu3nogoruueckast HeJocTHOCTh. [Ipu nepeBsizke HEpBHOTO
BOJIOKHA, €r0 OXJIAKICHUU WU BO3JIEHCTBUN (hapMaKOJIOTHUECKUX BEIIECTB HapylaeTcs Gu3no-
JIOTHYECKasl 1IeIOCTHOCTh HEPBHOT'O BOJIOKHA, &, CJIEJIOBATEIbHO, U €r0 MPOBOJIUMOCTb.

Iean padoTbl: yOeauThCs B HEOOXOAUMOCTH (PU3MOIOTHUECKOM 11€TOCTHOCTH HEpBa IS
HOPMAaJIbHOT'O IIPOBE/IEHUS BO30YKACHUS 0 HEMY SKCIIEPUMEHTAIIBHO.

Matepuaibl U1 000pyAOBaHUE: CTUMYJISTOP, JICKTPOJIbI, MPEMapoBaIbBhIi HAOOP MH-
CTPYMEHTOB, MpenapoBajibHas JOLIEYKa; BaTa, pacTBOp Punrepa, 2 % pacTBOp HOBOKavWHA WU
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3% pacTBOp aMMUaKa; JISATyIIKa.

Xoa pa6orbl. IIpUroTroBUTH HEPBHO-MBIIIEUHBIN IpenapaT (PEOCKOMUYECKYIO JIAIKY).
Hanoxuts HepB Ha 37IEKTPO/IbI U BKIOYUTH CTUMYJISITOP. HaOnroaaroTest COKpalieHus MbIIIILL [Tpe-
napara. 3aTeM Ha CPeIHUH y4acTOK HEpBa HAKJIa/bIBAIOT BATHBIM KI'yTUK, CMOYEHHBIN 2 % pac-
TBOPOM HOBOKaWHa (WJIK PACTBOPOM aMMHaka). BHOBb BKJIIOYAIOT CTUMYJIATOP Yepe3 Kaxkpie 30
C JI0 T€X IOp, 10K HE IIPOSBUTCS OTCYTCTBHUE OTBETA Ha paszpaxeHue. [locie 3Toro BaTHbIN Kry-
TUK OBICTPO YJAJIUTh, a Ipenapar nepeHectu B pactsop Punrepa. Uepes3 — 5 MUH BHOBB HepuUoO-
audecku (yepes 30 ¢) pazapakaroT HEPB TOKOM, [10KA HE MOSABSITCS COKPAILEHUS MBIIILI.

Pexomenaaunu Kk opopMieHUI0 padoThbl. 3apOTOKOJUPYHTE OMBIT, 3AMUIIUTE AHAJIH-
TUYECKUE PACCYKJICHHS [0 CBOMM HaOIIOIEHUSAM U OOBSICHUTE, 0YeMY HapylieHue (hU3n0JIOoTHU-
YECKOM LEJIOCTHOCTU HEPBA IPUBOJUT K HAPYIIEHHUIO €r0 MPOBOJIUMOCTH.

PaGora 10 HabGuronenue nocJieqoBareibHON cymmannu Bo30y:xkaenusi B HHC

OpaHO 13 BaXKHEUIIUX CBOWCTB HEPBHOIO IIEHTPA — CHOCOOHOCTh CYMMMPOBATh MOIIOPO-
roBbl€ UMIYJIbChl. KaXkablii TOAOPOrOBbIi UMITYJIBC CO3JAET B IOCTCUHANITUYECKUX MeMOpaHax
HEHPOHOB HEPBHOT'O IIEHTPA MECTHYIO MOAIOPOTOBYIO ACTIONSPU3AIINIO, TTOBBIIIAIOILYIO BO30YA1-
MOCTb. IlocTynass B HEPBHBIM LEHTP C OIPEACICHHON ONTUMAJIBbHOM 4acCTOTOM, IOAIIOPOrOBBIE
UMITYJIECHl BBI3BIBAIOT CyMMAIIMIO BO30Y>KIAIOIUX MOCTCHHANTHYECKHUX IMOTEHIMAIOB, YTO B
UTOT€ IPUBOJINT K MOSBICHUIO pacTpocTpanstonierocs 3¢ (hepeHTHOro BO30YKI€HHUS 1 BOSHUKAET
OTBETHAasl peaKkiusl.

Paznnuaror cymmanuio nocredosamenvryro U BPEMEHHYIO U npocmpancmeennyio. O
MOCJIEIOBATEIBbHON CyMMAaIMy FOBOPSAT B TE€X CIIy4asix, KOT/la OTBETHAs peaKIus MoJIyyaeTcs my-
TEM MOBTOPHOT'O TMIOATIOPOTOBOTO Pa3ApaXEHUs OJTHOTO U TOTO ke apPepeHTHOro MyTH.

Henap padorbl: HaOMIOJATh HA CHMHAJIBHON JIATYIIKE MPOSIBICHUE IMOCIIEIOBATEIbHOM
CyMMalll{ BO30Y>KJI€HUS! B HEPBHBIX LIEHTPaX.

Martepuanbl 1 000py10BaHue: HAOOP MHCTPYMEHTOB ISl MIPENapUpPOBAHUS; IITATUB C
3aKMMOM U TPOOKOM; 3IEKTPOCTUMYJISTOP; TOHKME U30JMPOBAHHBIE TPOBOJIOYKU BMECTO 3JIEK-
TPOJOB; JIATYIIKA.

Xona padotsbl. [IpuroroBeTe CliMHANBHYIO JIATYIIKY U MOABECHTE €€ Ha mrartuse. [Ipuco-
€IMHUTE K CTUMYJIATOPY JIBa poBoja. MIx cB0OOIHbIE KOHIIbI, OYMILIEHHBIE OT U30JISALIUHN, HAMO-
TaliTe BOKPYT FOJICHU Ha PacCTOSIHUM 1 M JIpyrT OT Apyra.

Pa3znpaxkas mpenapar yCHIMBAIOIIMMHCS OJUHOYHBIMU JJIEKTPUUECKUMHU HMMITYJIbCAMH,
ompeeauTe mopor pedrekTopHoi crudaTeTbHON peakiuy Janku (He MPUHUMANTEe BO BHUMaHUE
B3/Ipar¥BaHMsI MBIIIL] FOJIEHU U CTOIIBI, 3aBUCAIME OT HEMOCPEACTBEHHOIO Pa3ApaKECHMsI MBIILI]
1 3QPEepEeHTHBIX BOJIOKOH — HY)KHO MOJIyYUTh peduiekc crudanus janku!).

ITocre 3TOro MmiIaBHO CHU3bTE CUITY OJMHOYHBIX pa3pa)KeHUH 10 MOANOPOroBoM (s pe-
drnekca!). YOoeaurech, 4TO OJIMHOYHBIC UMITYJIHCHI HE BBI3bIBAIOT pediekca. [locne sToro Hane-
CUTE JUTUTENHHOE pa3paKeHUe TOH ke CHIIBI, HO ¢ yacToToil 5 — 10I'1y — crubarenbHbli pedrekc
MPOSIBUTCAL.

Pexomennauum K opopmiieHHI0 padoThl: ONMUIINTE pabOTY, aHATIHU3 PE3yJIbTAaTOB; 3apH-
CylTe CXeMy YCTaHOBKH OIIbITA, CAENaliTe BHIBOIBI.

Padora 11 Uppaananust Bo30ykKAeHUsI B CIMHHOM MO3re

[Tporecc BO30YKIeHNS UITH TOPMOKEHUSI, BOSHUKIIIHNI B IIEHTPAIIBHONW HEPBHOM CHCTEME,
pactipoctpansiercs (uppaauupyet). Uppaanaius Bo30yX1eHHUs 3aBUCUT OT CHJIBI U JUTUTEITLHOCTH
JENCTBYIOIIETO pa3Apa)xuTelis: YeM CUJIbHEE WIN JIOJIbIIe TEHCTBYET pa3apaxeHue, TeM 00bliie
uppaauanys. BHelHe 3TO BBIpaXKaeTcsl B TOM, YTO B OTBETHYIO PEAKIIMIO BOBJIEKAIOTCSI HOBBIE
rpynnsl M. [Ipu upesmepHo GONBIION CHIle WM AIUTENILHOCTH MOKET BOSHUKHYTH TOPMO-
KEHHE.

ean padoThl: HAOMIOAATH UPPAAUAINIO BO30YKIEHUS B CIMHHOM MO3T€ JISTYIIKHA TIPH
pa3pak€HUM KOXKU ITpernapaTa KUCIOTOM; BBISBUTH 3aBUCUMOCTb CTENIEHU UppaJndallii OT CUJIbI
Y JUINTEIILHOCTHU PA3APAKEHUS.

Matepuanbl 1 000pya10BaHue: HAOOp MHCTPYMEHTOB Il NIPENapUpOBaHUs; ILTATUB C
3aKUMOM U Tipo6Koit; 0,3 %, 0,5 %, u 1 % pacTBOphI cCepHOI KUCIOTHL; GUIbTpOBaNIbHAS Oymara;
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CTaKaH C BOJOW; HUTKH; JIATYIIKA.

Xox paboTsl.

1. Brusinue cunvl pazopasicenusi Ha uppaouayuro 6030YiHcoeHusl.

[TpuroToBbTe CIMHANBHYIO JAATYHIKY. CMoueHHy 0 0,3 % pacTBOPOM KUCIOTHI (UIBTPO-
BaJIbHYI0 OyMakKKy, HaJIO)KUTh Ha PeleNTUBHOE ToJie crudaTenbHoro peduiekca. Habmonate pe-
aKIUIO U OTMETUTH €€ HHTEHCUBHOCTh. CMBITh BOJION KHCIOTY. HamoXUTh Ha TO ke pelenTHBHOE
nojsie Oymaxky, cMmoueHHyto 0,5 % kucnotoi. OnsTh OLICHUBANTE XapaKTep peakuu: OHa YCKO-
psieTcss M yCHIIMBAETCS; BO3MOYKHO, BOBJICUCHHE B OTBET HA ATO Pa3IpaKCHHE M BTOPOH JIAIKH.
Ecnu 3TOro He mpou301wio, TO MOBTOPUTE pa3apa)KeHUE C UCIOJIb30BaHUEM 1% KUCIIOTHI.

Wppannanuio Bo30yXI€HUSI MOXKHO BBI3BATh, YBEJIMYMB IUIONIA/b PELEITUBHOTO IIOJIA,
MOJIBEPraeMyto KUCIOTHOMY pazapaxenuto. [Iponabmronaiite peakiuio mpernapara ¢ MmposBiie-
HUEM HppaHaliy BO30YKICHH IPU NOTPY>KEHUH Bce cTorbl B pacTBop 0,5 % cepHOii KUCTIOTHI.

2. Bausuue onumenvrocmu pazopasicenusi Ha uppaouayuro 6030yicoeHusl.

OnHy U3 3aHUX KOHEYHOCTEH JIATYIIKK TYrO MEPEeBSHKUTE HUTKOH B BEPXHEW YacTH To-
JICHU U OTPEXKbTE €€ HIUKE MECTa MEePEBA3KU.

Bymaxky, cmodennyto 0,5 % cepHOW KHCIIOTOM, HAJOKHUTE HA KOXKY Oeapa KyJIbTH. DTO
pa3apa)keHNe BBI3BIBACT 3AlIUTHYIO PEAKIUIO, OCYIIECTBISIEMYIO TTOBPEKICHHON KOHEUHOCTBIO.
OTMeThTe, 4TO CHavYasla HabJIt0JaeTCs IBUKEHNE KYJIbTH, KOTOPOE HE MPUBONT K YAAJICHUIO pa3-
JIPAXKUTEINA, a 3aTeM C TPOAOKAIOIIUMCS IEHCTBUEM Pa3APAKUTENS B PEaKIIMIO BOBJIECKAET U IPY-
rast KOHEYHOCTh, C TIOMOIIIBIO KOTOPOH yAAJSEeTCs pa3IpaKUTEb.

Pexomenaauuu k opopMiIeHHI0 padoThl: 3aUIINTE B TETPAIU METOIUKY MPOBEACHUS
OTIBITA, PE3YJIbTATHl  UX aHAJU3 C 00BICHEHNEM HAOIMI01aeMbIX siBJIeHUN. C1enaiTe BHIBOIBI.

Padora 12 Baussnue crpuxuuna u 3¢upa na HHC

W3BecTHO, 4TO pa3nuyHbie (apMaKOJIOTHIECKUE BEIIECTBA U S/IbI TI0-Pa3HOMY JACHCTBYIOT
HA COCTOSIHHE LIEHTPAJIbHOM HEPBHOM cucTeMbl. B pabote mpennaraercs npoHabI0aTh BIUSIHNAE
JIBYX BEIIECTB, ACWCTBYIOIINX MPOTHUBOIOIOXHO Ha BO30YAMMOCTH IIEHTPAJIbHBIX HEPBHBIX
CTPYKTYp: CTPUXHHUHA, MOBBIIIAIOLIET0 BO30YyIUMOCTh U 3(Upa, HOHMUKAIOLIET0 BO30yIUMOCTh
HEPBHOU CUCTEMBI.

Heap padoThl: mpoHaOIIOATh AeHicTBUE CTpUXHUHA U ddupa Ha aestensHOoCcTh [THC.

Martepunanbl 1 o0opyaoBanue: HaOOp UHCTPYMEHTOB JJIsl IPEMAPUPOBAHUS; ITATUB C
poOKoii; 0,1-mpoIeHTHBII pacTBOP CTPUXHUHA; d(Up I HAPKO3a; CTCKIISTHHBIN KOJIIAK; JIBE JIsi-
TYIIKH.

Xoa pa6orbl. [IpuroroBbTe CIMHHOMO3IOBOW Mpenapar JIATYUIKH U 3aKpernuTe ero Ha
mraTuBe. McneiTaiiTe, pearupyer JiM JIATYIIKA Ha TIOCTYKUBAHUE TI0 CTOJY PSIOM CO IITATHBOM,
MIPUKOCHOBEHHUE MUHIIETOM K KOX€ CIUHBI U JIAKKU U Ha cJ1a00e MOIIUIBbIBAHNE MaJbIEB JaMKH.
B mepBpIX IBYX ciydasix OTBETa HE JOJDKHO OBITh, a Ha MOIIUIIBIBAHUE OOBIYHO HAOIIOJAIOTCS
ci1abble COKpALCHHUS.

Beemute o koxy 1 M pactBopa cTpuxHiHA. Habmonaiite mocTeneHHOe H3MEHEHUE pe-
(iieKTOpHON peaklnu MO/ BIMSHUEM Pa3BUBAIOLIETOCsS OTpaBieHus. Teneps cnaboe momunbBa-
HUE TaJIbIICB BBI3BIBACT CHIIBHOE COKpalleHne oOenx namok. [IpukacaiiTech MAHIIETOM K KOXeE
JATYIIKY yepe3 Kaxable 1 — 2 MunyThl. CHavyana nossisercs ciaadoe IBUKEHUE JIalloK, KOTOPOe
MIOCTETICHHO YCHIJINBASTCS i CMEHSIETCSI O0IIEeH peakiyel MBIIIIT, 0COOCHHO yCHUIICHA PEaKIIHs pa3-
rubarenei.

[TponabromaiiTe peakuio JATYIIKHA HA IIOCTYKABAHKE 110 IITATUBY HIIH 0 cToiry. Ha mer-
KOe TyHOBeHHE Ha KoXy. [Ipu riyOokoil craauu oTpaBieHus Majieiinee pa3apakeHue (aaxe Jy-
HOBEHHE) BBI3bIBaeT o0mme cyaoporu. O 4eM TOBOPUT BCe BpeMs YCHIIMBAIOIIASCS PEaKIus Ha
pazapaxeHue?

OTMeTbTe, KaK uzmeHsemcs pe@iekmopuasn 6030Y0umMocms, nonoxceHue meaa (oOpaTuTe
BHHUMaHUE Ha TOHYC cruOareneil m pasrubareneil mepegHUuX U 3aJHUX KOHEYHOCTEH W MBIIII]
CIIUHBI) TI0O MEpEe YCUIJICHUS ACMCTBUS CTPUXHUHA.

Bosbpmute npyryro JATYHOIKY W, HE Tpenapupys, MOCaJAUTE €€ MO CTCKIISIHHBIN KOJIIaK,
MOJIO’KUB TyJa BaTy, CMOUeHHYI0 23¢upoM. CHayasia 1o KoJMakoM JISTyIIKa IPOsSBISET O0NbIIYIO
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JBUTATEIbHYIO aKTUBHOCTD. [[pUMOJHIMHUTE HEMHOXKEUKO KOJIIAK U MUHIIETOM NIEPEBEPHUTE JIsi-
TYIIKY Ha CIIMHY, — OHA Cpa3y NPUHUMAET HOPMaJIbHYIO 1103y. Ha nomuneiBanue Janku NTUHIETOM
OTBEYaeT YCUJICHHEM JIBUraTeNIbHON aKTUBHOCTU. 3aTeM HaOmionaiiTe ymeHnvuienue 8036y0umo-
cmiu, BCIIGJICTBUE YETO JISTYIIKA MEPEeCTaeT pearnpoBaTh HA MOMIUIBIBAHUE U OCTACTCS B JIFOOOM
MPUJIAHHOW €M mo3e.

Pexomengaunu Kk opopmiieHHI0 padoOThI: OMUIIUTE MOCIEAOBATEIIbHBIC TAMbl BBIIOJI-
HeHUs paboThl, HAbI0JaeMble ABJICHUS C UX 00BbsicHeHHeM. CpaBHUTE TOHYC MBIIIII U 1103y CTPUX-
HUHU3UPOBAHHON U HAPKOTU3UPOBAHHOM JIATYIIEK.

KoHTpoJibHbIE BOIPOCHI:

1. Jlaiite onpeneneHue pedexca.

2. Uto Ha3wIBatoT peduieKTopHOU ayroii? HazoBuTe mocienoBaTreabHO 3BEHbBS €€.

3. KakoBa poib Kax10ro 3BeHa peICKTOPHON AYTH B OCYIIECTBICHUH peduiekca?

4. byner nu nposiBIATHCS peduieke MpH HapylleHUH (PyHKIMK Kakoro-iubo 3BeHa pe-
¢dnexTopHON nyru?

5. Kak obecrnieunBaeTcsi U30JUPOBAHHOCTH MPOBEACHUS BO30YkK/IeHUS B O€3MSIKOTHBIX U
MHUETMHU3UPOBAHHBIX HEPBHBIX BOJIOKHAX?

6. KakoBo Omnosnoruueckoe 3Ha4eHHe JBYCTOPOHHEH MPOBOIMMOCTH HEPBHBIX BOJIOKOH?

7. Tlouemy, oOmajmasi BO3MOXXHOCTBIO JIBYCTOPOHHEIrO IpoBeneHus, addepeHTHbIE U
s depeHTHBIC HEPBHBIE BOJIOKHA B IIEIOCTHON PEQIIEKTOPHON JIyTre MPOBOISAT BO30OYKIECHUE B
CTPOrO OMpeAeIEHHOM HaNpaBICHUU?

8. Uro HaszpiBaeTcs cymmanuei? Kakue BUIbl cyMMaIuu Bl 3HaeTe?

9. OOBsicHUTE MEXaHU3M BPEMEHHOM CyMMaIlny.

10. CTpuxHuH — 571, JACUCTBYIONIMM Ha LEHTPaIbHYI0 HEpPBHYIO cucreMy. KakoB
MEXaHU3M €T0 OTPaBJISIONIETO ICHCTBUS?

3ansrue 5

Padora 13 OnbIT Ce4eHOBCKOI0 TOPMOKEHHSA

TopmoskeHHuEM Ha3bIBAE€TCS COCTOSIHME CHUKEHHOM BO30YAMMOCTH M HPOBOAMMOCTH
HEPBHOTI'O LIEHTPA, BBI3BAHHOE MPUXOSAIIMMH B HEPBHBIN LIEHTP UMITyJIbcaMH. TOpMOXkKEHHE Orpa-
HUYMBAET UPPaTUAIII0 BO30YXKICHUS U HAPABIISET €To M0 ONpeneIEHHOMY IyTH K 3QdeKTopy.

[TposiBieHUsT LIEHTPaTbHOIO TOPMOXKEHUS pazHooOpasHbl. Ilpexne Bcero, TopmMoxeHue
pa3zensioT Ha epBUYHbIE U BTOpUUHbIE (opMbl. OHH, B CBOIO OYEpE/b, PA3IUYAIOTCS 10 JIOKa-
JIU3alMy UCTOYHHMKA TOPMOXKEHHs HAa MOCTCUHANTHYECKUE M NpecuHantudeckue. M, HakoHel,
pa3nuuMsl IPOSBISIOTCS M0 MEXaHU3MY (POPMHUPOBAHUS TOPMO3HOTO IpOLECcCca: OJHU BUJIbI TOP-
MO’KEHUS TUIIEPIOJIIPU3ALMOHHBIE, IPYTHE — IENOJIIPU3aLlMOHHBIE.

OTKpbITHE LEHTpalbHOrO TOpMOKeHus npuHaminexutr .M. CeuenoBy. OH B 1862 T.
Ha0JIr01a7 TOPMOXKEHHE CIMHHOMO3IOBBIX pe(IeKCOB MPHU pa3pakeHUU MPOMEKYTOUYHOIO
Mo3ra (3pUTeNbHBIX OyTPOB) KPUCTANIMKOM MOBAapEHHOM cou. BHemHe 310 BhIpakanaoch B 3Ha-
YUTEIbHOM YMEHBUICHUHU pe(IIeKTOPHON peaklny (YBeIHUEHIH BpeMeHH peduiekca) Win ee mpe-
KpameHnd. CHATHE KpUCTAJTMKA TOBApEHHOM COJM MPUBOAMIO K BOCCTAHOBJIEHUIO HCXOJIHOTO
BpeMeHH peduiekca.

ean padoThl: Bocipon3BecTH Kiaccuyeckuii onbIT .M. CedyeHoBa, HaOII01aTh TOPMO-
KEHHE CIIMHAIBHOTO pediekca Ha KUCIOTY MPU HAJOXKEHUN KPUCTAJUIMKA MIOBApEHHOU COJIM Ha
pa3pe3 IpoOMEXXyTOYHOTO MO3Ta.

Matepuanbl 1 060pya10BaHue: HAOOp MHCTPYMEHTOB Il IPENapUpOBaHUs; ILITATUB C
3aKUMOM U 1poOKkoit; cekynaomep;0,2 % u 0,3 % pacTBOpbI CEpHOM KHUCIOTHI; KPUCTAILIBI XJI0-
PHCTOr0 HATpPHUS; CTaKaH ¢ BOJOI; (PU3NOIOrHUYECKHI pacTBOp; puiabTpoBanbHas Oymara; MapJiie-
Bas cayipeTka; MaJleHbKHE BaTHBIC IIIAPUKH; JIATYIIKA.

Xoa padorsl. OOHaXHTE FOJIOBHOM MO3T JATYIIKH. /{11 3TOr0 3aneneHaiire ee canderkon
Y BO3bMMUTE B JIEBYIO PYKY TaK, 4YTOOBI yKa3aTeJIbHbIA U OOJIBLION Nasblbl (PUKCUPOBAIIN YEPETl C
OOKOB, a OCTaJIbHBIC NAJIBIIBI YACPKUBAIU JATYIIKY. CaemnaiiTe mornepeyHslil pa3pe3 KoXH K3aau
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OT HOCOBBIX OTBepcTUil. OT KpaéB MonepeyHoro pazpesa NpoBeAUTe OOKOBBIE pa3pe3bl BOJb Ue-
pena ¢ obeux ctopoH. OOpa30BaBIIMICS TPANCIUEBUAHBIN JIOCKYT KOXH OTOTHUTE HAa CITHHY
(Puc.10.A.).

CrenaiiTe omepevHbIN pa3pe3 YepernHoil KOpOOKH Takke K3aau OT Ho3apei. OCTOpOoKHO
BCKPOITE YeperHyo KOpoOKy, YTOObI HE OBPEAUTH MO3T. [[J1s1 3TOr0 HOXKHHUIIBI AEPKUTE Mapa-
JIeTBHO KPBIIIE Yeperna, a OpaHiry nprxuMaiite kK BHyTpeHHei mosepxaoctu e (Puc.10.b.).

[Tocne BCKpbITHS YepenHoil KOPOOKH PacCMOTPUTE TOJIOBHOM MO3T U NEPEPEKBTE €ro MO
3aHeMy Kpato OOJBIINX MONyIIapuii (10 JIMHIUH CEYEHOBCKOTO pa3pesa), CTapasch COXPaHUTh He-
MOBPEXACHHBIMU 3pUTEIbHBIC 107U, OTAeNEHHbBIE pa3pe30M OOJIbIINE MOTyIIapUs yIaTUTh.

[ToaBeckTe JNATYIIKY HA IITATUBE U 3aJI0KUTE MOJOCTh Yeperna HeOOJbIIUM BaTHBIM IiIa-
pukoM. Uepe3 5 — 10 MuH onpeaensiite TPHKIbl C UHTEPBAJIOM B 2 MUH BpeMsl peduiekca 1o
TrOpKy, KaXJIblil pa3 3amMchiBas pe3yJbTaT Ha YEPHOBOM JIMCTKE. 3aTEM pAaCCUUTANTE CpeaHEE
Bpemsi. KoHIIeHTpanuio KUCIOTHI IPEeIBAPUTENIBHO MOAOEPUTE, UCXOS U3 PEaKTUBHOCTH Ipera-
pata (;KenaTeNbHO MoTy4aTh Bpems pediekca B npeaenax 4 — 7 ¢). [lorom Ha pa3pes 3puTeIbHBIX
OyrpoB, OCYIICHHBIN MPeABAPUTENBHO (PUIBTPOBATLHON OyMaroii, HaIOKUTE KPUCTAILTUK TTOBa-
penHoi conu. Yepes kaxplie 20 ¢ HECKOIBKO pa3 HOAPsA (MEHsS IOrPy>KaeMble B KMCIIOTY JIAIKH)
ompezensere Bpems pediekca, moka He yoeauTech, YTO OHO 3HAYUTENBHO YBEITUUUIOCh. BEICTpO
yAJIUTE MUHILIETOM C IOBEPXHOCTHU MO3ra KPUCTAIUK COJIM U CMOMTE €€ OCTaTKU (pu3nosaoruye-
CKHUM PacTBOPOM (JIATYIIKY JA€pKaThb FOJIOBOW BHU3).

CHOBa HECKOJIBKO pa3 ompejeinuTe BpeMs pediekca, moka OHO HE CTAaHET MO BEIHMYUHE
OJIM3KOM K UCXOTHOMY CPETHEMY.

Pexomennauum k opopmiiennio padorsl. OnumuTe B TETPAAH BECh X0 paboThI, a pe-
3yJlbTAThI CBEIUTE C YepHOBUKA B Tabnuiy (Tabnuna 1).

Tabauma 1 Bpems pediekca B ONBITE CEYCHOBCKOTO TOPMOKCHHUS
Bpems pe- 1-e onpenenenue | 2-e onpeneneHue | 3-¢ onpenenenue | CpemHee Bpems
bnekca 10
HaJIOKEHUS
COJIH
Bpewms pe-
¢nekca npu
HaJIO)KEHUH
COJIH
Bpewms pe-
¢nekca nocne
HaJIOKEHHS
COJIIH

[Ipoananu3upyiitTe BHECEHHBIC B TAOJIUILY JIaHHBIE U C/IETIATE BHIBOJIBI.

Onummre MEXaHU3M TOPMOXKEHHUS CITMHAIBHOTO pediekca Ha pa3apaskeHue KOKU KUCIIO-

TOM.

PatGora 14 Topmoxkenue peieKcoOB CHHHHOIO MO3ra NpH CHIbHOM ad¢epeHTHOM
pasapaskeHum

TopmorkeHHe CHMHHOMO3TOBBIX pe(IeKCOB MOXKET BOSHUKHYTH HE TOJIBKO MPHU pa3paxe-
HUU TOJIOBHOMO3TOBBIX CTPYKTYp, KaK 3TO HabI0qalloch B MpeAbIayleil padoTe, HO U npu Ooliee
CHJIBHOM, Y€M KHUCIIOTHBIN, TepupepruIeckoM pa3apakxeHuH.

Heapb padoThl: TpoaenaTh ONBIT, IPUBOIAIINNA K TOPMOKEHHUIO peduiekca Ha KUCIOTY, HO
0€3 y4acTH roJIOBHOMO3TOBBIX CTPYKTYD.

Martepuanbl u o0opyaoBanue: Ha0Op UHCTPYMEHTOB JJISl NIPEMAPUPOBAHUS; ITATUB C
3aKUMOM M ITPOOKOH; cekyHaomep, 0,3 % pacTBOp CepHON KUCIIOTHI; JIATYIIKA; CTAKaH C BOJIOM.

Xox padoThl. [IpuroToBpTE CHMHHOMO3TOBYIO JIATYIIKY M ITIOJBECHTE €€ Ha ITaTuBe. Tpu-
XJ1bl n3MepbTe BpeMs pediiekca o Tropky. Onpenenute cpeanee Bpems pediuekca. [Tocne sToro
CHJIBHO CIIaBUTE IPYTYIO JANKY 3aKMMOM, MMHIETOM WJIA IIPOCTO NAJIBLAMHU U CHOBA OIPEICIIATE
BpeMsl peduiekca, He Ipekpamias AaBieHHs. Eciu MexaHWdeckuil pa3fapakuTellb TOCTATOYHO
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CHWJIbHBIH, TO pedIeKc Ha KUCIOTY MOSIBUTCS ¢ OOJBIINM YBEIHUEHUEM BPEMEHHU pedliekca.

Pexomennauuu k opopMiIeHHI0 padoThl: poieiaB padoTy, CpPaBHUTE MOKA3aTENN Bpe-
MeHU peduiekca, caenaiite BbIBOI U 3adukcupyiite Bc€ 310 B Terpaau. OObICHUTE MEXaHU3M
Ha0JII01aBLIETOCS] TOPMOKEHUS.

PabGora 15 3HakoMCTBO ¢ JOMUHAHTHBIM NpUHUHNIOM AesiTeJbHOCTH IIHC Ha npu-
Mepe NM0JIOBOi JOMMHAHTHI y caMIA JSATYIIKH

OnHUM K3 OCHOBHBIX INPHUHIMIIOB AESITEIBHOCTA LIEHTPAIbHON HEPBHOW CHCTEMBI SIBJIS-
€TCsl MPUHIIMI JOMUHAHTBI, BBIIBUHYTHIN A.A. YXTOMCKUM. JIOMHHAHTa — 3TO OYar MOBHIIIEHHOM
B0O30Yy/IMMOCTH B IIEHTPAIbHON HEPBHOI CHCTEME U XapaKTEPU3YIOLINICS BHIPAXKEHHOM yCTONYH-
BOCTBIO M CIIOCOOHOCTBIO OKa3bIBaTh TOPMO3HOE BIMSHHE HA PyTUE HEHTPHI. JJOMIUHAHTHBIN oyar
M3MEHSET TEKYIIyI0 paboTy HEPBHBIX LIEHTPOB ITyTEM OTKJIOHEHUS Ha ce0s UMITYJIbCOB, KOTOPbIE
IPY OTCYTCTBHH JOMHHAHTBI BBI3BIBAIOT JAPYTYIO PE(PICKTOPHYIO peakiuio. Y CHIMBAIOMINN (-
(heKT «ITOCTOPOHHUX» UMITYJIbCOB MOKET UMETh MECTO JIUIIIb IIPU OMPEICTICHHON CTENEH! UX BO3-
Oyxnatonie criocooHocTr. CIMIIKOM CHIIbHBIE UMITYJIBCHI MOTYT ITEPEBECTH JIOMUHAHTHBIN oyar
B TOpMOXeHue. [ [pUHIMN TOMUHAHTHI OTpa)kaeT IMHAMUYHBIN XapaKTep OTHOLIEHUM, CKIIadbIBa-
IOLUXCSA MEXKY pPa3InYHbIMU HEPBHBIMU 00Pa30BAHUSMHU B IIPOLIECCE UX AESITEIbHOCTH.

JloMuHaHTa OnpenensieT MOBEICHUE YEIOBEKa U )KMUBOTHBIX B KaXKIblii KOHKPETHBIA MO-
MEHT U3HU (aKThl BHUMAHHUS, COCPEIOTOUYEHMS U JIp.). Pa3znuuaroT M nmaTojJorudeckue JOMHU-
HAaHTBI.

[Ipumepom pu3noIOrNyecKo JOMUHAHTBI MOXKET CIIy>)KMTh OOHHMAaTENbHbBIN pedieKc y
CaMIIOB JIATYIIEK BO BpeMs BeCEHHEero nKkpoMeranusi. OHaKko 3ToT pedieKe MOXKHO BbI3BATh U B
Jpyroe Bpems rojia, CTUMYJIUPYS JeSTEIbHOCTh MOJIOBbIX )K€JIe3 MHBEKIUEN dKCTpaKTa runodusa.
OOHUMAaTENbHBIM TOHUYECKUH pedIeKC OCYIIEeCTBISETCS Y CaMIIOB JISTYIIEK MPH pa3IpaskeHUuu
KOXH IPyJU U BHYTPEHHEH IOBEPXHOCTHU MEPEIHUX JIaIl.

Heab padoThl: UCONB3YsS OOHUMATENbHBIN pedieke caMiia IATYIIKK Ha0I0AaTh TIOMH-
HaHTHBIN npuHIun aestenbHoctd [IHC u cBoiicTBa JOMUHAHTHOTO O4Yara BO30YXICHUSI.

Martepuanbl 1 000pyaoBaHHe: JATYIIKH (CaMIIbl), CTUMYISTOP, pa3Apakaroiue dJeK-
TPO/Ibl, IPETIAPOBAIIbHBIN Ha0Op, IITATUB C MPOOKOH, THEBMOrpaduueckas yCTaHOBKA C 3aMEHOM
PE3WHOBOM MaH)KEThl Ha TOHKUN OalsIOHUMK M3 Majblla XUPYPrHYecKoi mepuaTku, Kumorpad,
dbunsTpoBasibHas Oymara, 0,3 %, 1 % u 10 %-ii pacTBOpbI cepHOIl KUCIOTHI, (HPU3NOTOTHIECKUI
pacTBop.

Xoa padoThl. Y caMiia JSATYIIKM B BECEHHEE BpeMs (WM B APYroi Nepuoj Ipu yCIOBUU
WHBEKIIUHU SKCTPaKTa TUMo(pU3a) yIaIuTh OONbIINE MONyIIapus. JIArynky moaBecuTsh Ha mpooKe
mratuBa. [Tpunoxute 6aioHuynk K rpyau. HabGmronate cxBaThiBaHKE OallJIOHYUKA NEPETHUMU
JariaMH U €ro JJINTENbHOE YIAEPKUBAHUE.

Pa3znpaxarp AATyniKy NoOmMIbIBAHUEM MUHIIETOM 33JHUX KOHEYHOCTEH, HaKJaAbIBaHUEM
Ha HUX OyMaxku, cMo4eHHOM 0,3 % cepHO KUCIOTOM MK CI1a0bIM JIEKTPHUUECKUM TOKOM ITyTeM
MIPUKIIAIBIBAHUS 3JIEKTPOJIOB, COEIMHEHHBIX CO CTUMYJIITOpoM. HabmonaTs npu 3ToM ycuiieHue
TOHYCa MBIIIL, YYaCTBYIOLUIMX B OOHMMATEIbHOM peduiekce, 0 U3MEHEHHUIO 3aliCH Ha KUMO-
rpade, oTpaxarolieit ”3MeHeHue AaBiieHns B 6auioHyrKe. OJHOBPEMEHHO OTMETUTH OTCYTCTBHE
cneuruueckux peduieKcoB COKpalieHus 3aJHUX KOHEUHOCTEM.

CunbHoe pazapaxenue (10 % cepHas KuCI0Ta, CYIMIECTBEHHO CBEPXIIOPOTOBAS IJICKTPH-
Yyeckasi CTUMYJISIUS) MOTYT BBI3BaTh 3aIIUTHBIN pediekc, 0C1abuB TeM caMbiM OOHMMATEIbHYIO
peaxIuio.

Pexomennauum k opopmiieHHI0 padoTbl: 0OPMUTH MPOTOKOI B TETPAaAH, 0COO0 Je-
TaJbHO OTpa3uB HaOMOAEHU, U X aHanu3. ChaenaTe KOHCTaTUpYyHoLue BbIBOABI. KumorpamMmmy
NIEPEKONUPOBATh B TETPAJIb.

KoHTpoJibHBIE BONIPOCHI:

1. KakoBo 3HaueHue TopMoxxeHus B nestenbHocty LIHC?

2.Jlaiite kimaccudukanuio BuaoB TopmoxkeHus: B [{HC.

3. K xakoMmy BHIy OTHECETe TOPMOXKEHHUE, BbI3BaHHOE CHIIMHBIM MepH(EepHuecKuM pas-
IpaxuTteneM (2-s paboTa 3TOro 3aHsATHs)?
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4. OxapakTepu3yiTe JOMUHAHTY KaK OO TPUHITUT pabOTHI IIECHTPATILHON HEPBHOM CH-
CTEMEL.

5. Kaxumu cBoiictBaM# 00J1aaeT JOMUHAHTHBINA odar?

6. Packpoiite poJib TOMUHAHTHI B IOBEICHUH YEJIOBEKA.

3anstue 6

PaGora 16 HaOuionenue 3a nocjieACTBUSIMU yIAJeHUsI PA3JIUYHbIX OT/€JI0B I'0JIOB-
HOTI'0 MO3ra y JSAryIKH

J171s1 BBIACHEHM S POJIM PA3JIMYHBIX OTJIEJIOB F'OJIOBHOI'O MO3ra B PEryJIALIMY TOHYCA CKEJIET-
HBIX MBIIII OOBIYHO UCIOJB3YIOT METOIBI TIepepe30K U dKkcTupnanuii. C UX MOMOIIBI0 Y Pa3HbIX
KJIACCOB TIO3BOHOYHBIX )KMBOTHBIX OBLTH BBISBJICHBI O0IIKE YEPThI, @ TAKKE HEKOTOpPhIE 0COOEH-
HOCTH B MEXaHM3MaX LIEHTPAIbHOMN PETyJISIIIUU MBIIIIEYHOT'0 TOHYCa. B yacTHOCTH, OKa3a510Ch, YTO
yaaienue y asarymku Beicuero otaena [{THC — koHeuHOro Mo3ra — CylecTBEHHO HE OTPaKaeTcs
HU Ha 1103€, HM Ha CIOCOOHOCTH KMBOTHOTO TIPOU3BOJIUTDH CIIOKHBIE KOOPAUHUPOBAHHBIC JIBUTa-
TeJbHBIC aKThl. B OT/IMUMe OT MATYHIKK Yy 00€3bsIHBI M YeNIOBEKa Y IaJIeHHE MOTyIIapHil 60JIbIIOro
MO3ra BEJET K OTYETIUBBIM PACCTPONCTBAM JBUKEHUM.

BynbbapHbie AATYHIKK yTpauuBaOT CIIOCOOHOCTH MOACPKUBATH ECTECTBEHHYIO JIJISI HUX
o3y cujieHus. Tem He MeHee, Y TaKUX JISATYIIEK COXPaHAETCs OJIMH U3 BBIMPSIMUTEIBHBIX pediiek-
COB — pedieKc epeBopaurBaHMsl CO CIMHKU HA )KUBOT. Y MIICKOMHUTAIOIIUX OH OCYIIECTBISETCS
pH 00sI3aTEIILHOM YYaCTHH CPEIHEr0 MO3Ta.

Heab padorbl: HaGmroaarh, K KaKUM U3MEHEHUSM JIOKOMOIUH, CIIOCOOHOCTHU MPOSIBIIATH
TOHUYECKHE pedICKChI IPUBOIUT MOCIEAOBATEIbHASI SKCTUPITALNS OTICIIOB TOJIOBHOTO MO3Ta Y
JSATYILKH.

Martepuanbl 1 000pyI0BaHMe: MPEHApOBAIBHAS OIICYKA; MPEHapOBATBHBIA HAOOD;
BpAILAIOIIUICS CTOJIMK, OOJbIIasi CTEKJISTHHAs BOPOHKA; Tapenka; mapieBas caiderka, HUTKH,
BaTa; Ta3 C BOJOW; JIATYIIKA.

Xoa padorbl. CHayana HaOMIOAAIOT 32 €CTECTBEHHOM MO30H JATYIIKH, €€ PeakUsIMU Ha
0oseBoe pa3apaxeHue, CIOCOOHOCTHIO OCYLIECTBIIATH CI0XKHBIE IOKOMOTOPHBIE AKTHI.

OTMeyaroT, 4yTo TOJI0Ba €€ OPUEHTUPOBaHA TEMEHEM KBEpXY, F0JIOBA U TYJIOBHUIIE PaCIo-
JIO’KEHBI TIO MPOAOJBHOM OCH Teja, 3aJIHUE JIAIIKU COTHYThI, EPEAHUE PAa30orHyThl. B oTBeT Ha
pazzipakeHHue 3aIHe! JIallKH JISTYIIKa COBEPUIAET MPBIKOK — CIIOKHBIA JIOKOMOTOPHBIHN akT. OHa
CIocoOHa OCYIIECTBIISATH IIeJICHANIPABICHHBIC IBXKCHUS I CAMOCTOSITEIIBHO.

CaxaroT JIArymKy Ha JOUIEYKY, KOTOPYIO 3aT€M MEIJIEHHO MEPEBOJAT U3 TOPU30HTAIb-
HOTO TIOJIOKEHUS B BEPTUKAIbHOE U 00paTHO. OTMEUAIOT, YTO B ATHX YCIOBUSIX, CTPEMSICh COXpa-
HUTbH PaBHOBECHE, JISTYIIKA MIEPENOJI3AET C OJHON CTOPOHBI AOILIEYKU Ha APYTYIO.

[TepeBopaunBaroT JAATYIIKY U KJIaAyT Ha criuHy. OHA MPUHUMAET HOPMaJIbHYIO TIO3Y.

Bpamaror nArymky ¢ ycKOpeHueM B TOPU30HTaIbHOM MuiockocTu. Bo Bpemst BpamieHus
JIATYIIKA TOBOPAYMBAET IOJIOBY B CTOPOHY, MPOTHBOMOJIOKHYIO HapaBJIE€HUIO BpauieHus. B Ty
K€ CaMyl0 CTOPOHY U3rH0OaeTcs U ee TyJIOBHIIIE.

CaxaroT JISTYIIKY Ha JOIIEYKY, KOTOPYIO 3aTeM OBICTPO TO OIYCKArOT, TO MOJHUMAIOT.
OTMeuaroT, 4To B Havajie NOAbEMA JISATYLIKA MPUKUMAETCS K MJIOCKOCTH OIMOPbI, @ B KOHIIE €ro
MIPUTIOTHUMAETCSI Ha JlarkaxX. B Hadasne u KoHIe CrycKa HaOII0Jal0TCs MPOTHUBOTIONOKHBIC PeaK-
LUH.

JlemaroT 3aKII0UeHUE O CIIOCOOHOCTH JIATYIIKH OCYIIECTBIISITH BBIIPSIMUTEIbHBIE, CTATO-
KMHETUYEeCKUE pe(IICKCHI U CIOKHBIE JIOKOMOTOPHBIEC aKTHI.

Ilocnedocmeusn 08ycmoponnezo yoaneHus KoHeuno2o mo3za. TyloBUIIE JIATYIIKH 3aBO-
paurBaOT B MApJIEBYIO calndeTKy, 3aTeM Haape3aroT KOXKY 0331 HO3APEH U JIeNaroT JIBa KOCKIX
paspesa 70 TPaHUIIBI TOJIOBHI U TyJOBHUIIA. KOXHBIN JTOCKYT OTKUIBIBAIOT BHU3, O] HUM BHUJICH
MIPOCBEYMBAIOIIMI Yepe3 KOCTH yepena rolloBHOM M03r. ManeHbKUMU HOKHHUIIAMH OCTOPOXKHO,
CTapasCh HE MOBPEAUTH MO3T, MMOAPE3AI0T KPHIIIKY Yeperna ¢ 00eux CTOPOH U YIANSIOT ee.

3HaKOMSITCS ¢ TOnorpadueit OTAeI0B TOJOBHOTO MO3ra. HaxoasT KOHEUHBIN MO3T U yia-
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JISIOT €T0, OTJENINUB CKaJbIlelieM OT HIKeNexanux otaenoB. Kpas paspe3anHo# KOXKH MOATATH-
BAIOT JIPYT K APYTY U CIINBAIOT.

[Tocrne onepanuu TUIIEHHAs: KOHEYHOTO MO3Ta JISATYIIKA CUJIUT HETOBUKHO, HO yepe3 15
— 30 MuH ee JBUTaTeNIbHAs AKTUBHOCTh BOCCTAHOBHUTCS M OHA PUMET HOPMaJbHYIO 1m03y. Ecin
OTBECTHU 3aJHIOIO JIANKY JISTYIIKH B CTOPOHY, TO OHA MOATSTUBAET €€ K TYJOBHILY; Ha CHIIBHOE
0oJ1eBOE pa3pakeHUeE JIAMKY JISTYIIKAa OTBEYaeT 00 MPBIKKOM, €CITM OHA HAXOIUTCS Ha CyIIe,
a0 yIIIbIBaeT, €CiiM OHA MoMeleHa B Boay. llornaxkuBanue Kok Ha OOKOBO MOBEPXHOCTU
TyJIOBUIIIA BBI3BIBAET KBAKaHbE. 1aKkum 00pazom, y TUUleHHOU KOHEeUHO20 MO32a NA2YUWKU COXPa-
HAEmMCcsl HOPMANbHASL NO3d U CNOCOOHOCHb COBEPUIAMb CILONHCHBLE IOKOMOmMOpPHble akmbl. Kpome
TOTO, Y TAKOM JISTYIIKHA COXPAHSIOTCS BBIIPSAMUTENbHBIE Pe(IICKCHI, a TaKkKe pedIeKChl Ha YTII0-
BOE YCKOPEHHE.

Ilocneocmeusn 00HOCMOPOHHEZO YOANEHUA NPOMENCYMOUHO20 U CpeOHe2o mo32a. Jlns
3TOro y OecroylIapHOi JIATYIIKH TJIa3HBIM CKajlbIlelleM OTAEIUTE OT MPOJ0JIrOBaTOro MO3ra u
yIaJIUTe C OJHOW CTOPOHBI MPOMEXKYTOUHBIH U CpeHUid MO3T. OCTaHOBUTE KPOBOTCUCHHE BaT-
HBIMH TaMIIOHaMH. Yepe3 HECKOJIIBKO MUHYT MPOBEPHTE MO3Y, XapaKTep JIOKOMOIIMU Ha CYIe U B
BoJie. YOeauTech B TOM, YTO IIPU OJJHOCTOPOHHEM yJAJIEHUH ITPOMEKYTOYHOTO U CPETHETO MO3Ta
y JIATYIIKH NOGbIULAEMCS MbIUEYHBIN MOHYC HA CIMOPOHE dKCMUPRAyuU, 8Cle0cmsue ye20 OHd
cogepuiaem Kpy208bie 08UICEHUsL HA CYule, d 8 800€ ewé U NOBOPAYUBAEHICS BOKPY2 C8O€ll OCU.

Ilocneocmeusn noanozo0 yoaneHus NPOMENHCYMmOUHO20 U cPeOHezo Mo32a. Jlsrymika
OCTaBJIIETCS TOJIBKO C MPOJOITOBATHIM U CIIMHHBIM MO3roM. Takast JIsrymika Ha3bIBaeTcs OyIb-
OapHOH.

VY OynbOapHOi JSATYIIKH HCYe3aeT paHee HAOII0AaBIIeecss OJHOCTOPOHHEE MOBBIIICHHUE
MBIILIEYHOTO TOHYca. Ho 1mo3a mpu mocajke HempaBUIIbHAs, TOJIOBA €€ OIMYIIeHa BHU3, TYJIOBHILE
NPUXKATO K IJIOCKOCTH OMOPHI. JIATyIIKa yTpauynBaeT cioCOOHOCTh COBEPIIATh IMTOYTH BCE CIIOXK-
HBIE IOKOMOTOPHBIE aKThI, BCE CTATOKWHETHYECKHE U IOYTH BCE CTATHUECKHE pelIeKChl: OHA HE
pearupyeTt IpbDKKOM Ha 00JIeBO€ pasapa)keHue (XOTs JalKH ee MPUXOIAT B IBIKEHHE), HE CO-
BEpIIAET MJIaBaTeIbHbIX IBUKECHUHN, yTPAauYNBaeT CIOCOOHOCTh COXPaHATh PABHOBECHE U MEPETO-
3aTh C OJIHOW T'paHM JOUICYKN HA APYTYI0. Y OyIp0apHOi JSATYIIKA OTCYTCTBYIOT «JTU(DTHBIE» pe-
¢uiekchbl U pedekc MPOTUBOBpAILlEHUs. Y HEE COXpaHAaemcs auilb 00UH MOHUYECKUL bINPAMU-
menbHblll peghexc — peghiekc nepeeopauusanus: NepeBepHyTas Ha COUHKY JIATYIIKA, XOTA U C
HECKOJIBKUX MOMNBITOK, HO BCE YK€ MEPEBOPAYMBAETCS HA KHUBOT U MPUHUMAET €CTECTBEHHOE I10-
JIOXKEHHE.

Ilocneocmeun yoanenusa npooonzoeamozo mo3za y 0yavoapnoil nazywiku. J{ns onsita
UCTIONB3YIOT OybOapHYIO JISTYIIKY TpeAbLIyIIero onbeita. OCTpbIM CKaJbIIENIeM MM Tpenapo-
BaJIbHOM HIJION pa3pylIbTe MPOA0ATroBaThIi MO3T. JKUBOTHOE CTAHOBUTCS CIIMHAJIBHBIM.

VY cniuHaTBHOH JISTYIIKH 1033 OTCYTCTBYET: TOJIOBA U TYJIOBHIILE PACIIJIaCTaHbI HA TIOCKO-
CTH OTIOPBI, MBIIIIBI KOHEYHOCTEN pacciabiensl. VcuezaeT mocineHui CTaTUYeCKUi BBITPSIMU-
TEJNBHBIA pedIeKc: MoIokeHHast Ha CIIMHKY JISTYIIKA OoJblle He mepeBopauuBaetcs. Coxpansi-
emcsl U MUHUMATbHBIN MbIUEYHBII MOHYC, CHOCOOHOCMb 0MEeUamb HA PA30PaANCEHUE KOHCU
MYL08UWA U KOHEYHOCHEU NPOCMbIMU Ce2MEHMAPHLIMU PeIeKMOPHbIMU AKmamu — ccubanuem,
pazeubanuem, nomupanuem u m.n.

Pexomenpauum k opopmiieHuo padorbl. OTpasuTe B MPOTOKOJIE OCHOBHBIE ATAIlbl Me-
TOJIUKU pabOTHI U HAOJIIOICHHS Ha Kax/10M dTare. Mi300pa3ute cxeMaTuyeck roJI0BHON MO3T JIsi-
TYIIKH, 0003HAYBTE €r0 OT/EIBI M MECTa IMepepe3oK. B BEIBOIaX KPAaTKO YKAKUTE 3HAUYCHHUE Kaxk-
JIOTO U3 OT/IEJIOB TOJIOBHOTO MO3Ta B PETYJISIIMU MBIIIEYHOTO TOHYCA U B OCYIIECTBICHUH JIOKO-
MOTOPHBIX aKTOB Y JIATYIIKH.

Padora 17 Ha0/ronenne CHHHAJBHBIX pedieKcoB y JSATryIIKH

VY4acToK KOXH Tena, MPH pa3JpaKeHUH KOTOPOTO BO3HUKAET OIpPENeIeHHBINH pedliekc,
Ha3bIBAETCS €0 PELeNTUBHBIM I0JIeM. Y CIUHHOMO3TOBOH JIATYIIKU MIPU pa3IpaskeHUH Te€X WU
MHBIX PELENTUBHBIX MOJIE BO3HUKAIOT CTPOTO ONpeAeTICHHbIE PEAKIIHH.

Heas pabdoTsl: uccienoBaTh peQueKTOPHYIO AEATEIFHOCT CIUHHOTO MO3Ta JISATYIIKH,
OTIPEIeNIUTh PELETITUBHBIE MOJISI OCHOBHBIX €r0 PEQIIEKCOB.
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Matepuanbsl 1 060pya1oBaHue: HAOOp MHCTPYMEHTOB I IPENapUpOBaHUs; ITAaTUB C
3aKUMOM U 1po0OKoii; 0,5 %-i pacTBOp CEpHON KUCIIOTHI; PUIbTpOBabHAs OyMara; CTakaH ¢ BO-
JIOM; JATYIIKA.

Xona pa6orsl. [IpuroroBpTe CHIMHHOMO3TOBY10 JIATYLIKY. [loBEChTE €€ Ha IITaTUBE, IPU-
KOJIOB HHKHIOIO YENIOCTh OyJIaBKOH K NpoOKe.

[Tocne Toro kak npoieT MoK (IocaeonepalioOHHOE YTHETEHUE CIIMHHOIO MO3ra), hccle-
IyiTe peduiekchl CHUHHOTO MO3Ta IIPU Pa3ipa’keHUH PA3JIMYHbIX PELENTUBHBIX MOJIEH.

1. Ilpu pa3apakeHUH ThUIIbHOM IOBEPXHOCTH CTOIIBI WM T'OJIEHU (CAABJIMBAHUEM IHHIIE-
TOM WJIM HaJIO)KEHHEM OyMa)kKKM, CMOYEHHOM CEpHOM KHMCIOTON) BO3HUKHET peghnekc ceubanus
3a0mneti KOHeUHOCMU.

2. IIpu pa3npa’keH1H MOAOIIBEHHON TIOBEPXHOCTH CTOIIBI MIIM FOJICHU BOSHUKHET peqiekc
pazeubanus 3a0Heli koneunocmu. Ilpu cinabom pa3apa)k€eHUur MOIOIIBbI MUHIIETOM WJIM KHUCTOY-
KOH pazeubaromcsi TOIBKO NMajblibl CTOMBI.

3. IlotupatenbHblil pedexc BOZHUKAET IIPU pa3IpaKeHUH Pa3HbIX YUacTKOB KOxHU. Ecin
OyMa)KKy, CMOYEHHYIO pPAaCTBOPOM CEpHON KHCIIOTBI, IPUIIOKHUTH K HAPYKHOM OBEPXHOCTHU Oepa
WIM OKOJIO aHAJIbHOTO OTBEPCTHSI, BOSHUKHET nomupamenvhsiii pedieKc 3aJHUX KOHEUHOCTEH.
ITpu TakoM ke pa3pa>keHMH OOKOBOM CTOPOHBI TYJIOBHUINA BO3HUKHET NOTUPATENIbHBTH peduiekc
TOM KOHEYHOCTH, OJIMKE K KOTOPOM pacrnojiokeHa OyMakka, CMOYEHHas CEpHOMl kucinotoil. //o-
mupamenbHomil peghyieKc nepeoHuUx 1anoK BOZHUKACT IPHU pa3ApakeHUHN KOXKU MEXTy STHUMHU Jarl-
KaMHU.

Pexomennanum k opopmiieHHI0 padoTbl: 00BbSICHUTE HAONIOJaeMbIe SBJICHUS; X0 pa-
00ThbI, pe3yJIbTaThl HAOIIOAEHHUM U BHIBOJBI 3aIIUIINTE B T€Tpa/ib. JKenaTeabHO CXeMaTUYHO 3apu-
COBAaTh CIUHAIBHYIO JIATYIIKY C IIOMEYEHHBIMU PELENTUBHBIMU IMOJIAMU HAaOJIIOJIABIIUXCS pe-
(brekcos.

3andarue 7

Padora 18 Haduronenne nponpuonenTHBHBIX CIIMHAJBHBIX pe()ieKcoB y Yel10BeKa

OcHOBY (GyHKIHI HEPBHOI CUCTEMBI — OT CaMbIX IMPOCTBIX peakIMii 10 HanboJee CIoX-
HBIX — COCTaBJISIET pe(IeKTOpHAs AEATEIbHOCTD, POSIBIsieMast CJI0KHBIM B3aUMOJIEICTBHEM 0€3-
YCIIOBHBIX M YCIIOBHBIX Pe(IIEKCOB.

besycnoBubIMU pediexcaMu Ha3bIBarOTCS MOCTOSHHBIE M BPOKJCHHBIE PEaKIMK Ha pas-
JIMYHBIE BO3JCHCTBYS U3 BHEIIHEH U BHYTPEHHEH CpENbl, OCYIIECTBISEMBIE UEPE3 MOCPEACTBO
Hu3mux otaenoB [IHC — cnuHHOrOo M0o3ra, MO3roBOro CTBOJIa M MOJAKOPKOBBIX raHIaueB. Te u3
HUX, KOTOPBIE OTJIMYAOTCS 3HAYUTEIBHBIM IIOCTOSIHCTBOM, UCIIOJIB3YIOTCS B KIMHUYECKON MTpakK-
THUKE.

Haooposnwuii pegpnexc. Bo3HUKaeT NIpH yaape HEBPOJIOTHUECKUM MOJIOTOYKOM I10 KParo
Han0poBHOM ayru. Pednexrophas nyra ero: riasHoi HepB (| BeTBb TPOMHUYHOIO HEpBaA), UyB-
CTBUTEJIBHOE SIPO TPOMHUYHOTO HEPBA, IBUTATEIBHOE SAPO JUIEBOTO HEPBA, JINLIEBOM HEpB. OT-
BETHAs peaKkIMsi — CMbIKAHHE BEK.

Kopneanwvnutii peghnexc. BozHukaet npu 0CTOpOKHOM PUKOCHOBEHUHU BaTKOM MO0 MsIT-
KoM OyMaroii K poroBuIle Ha/1 paay>KHOU 00051049K0i. PedriekTopHas myra Ta ke, 9To U y Ha1OpOB-
Horo pediekca. OTBeTHas peaklusi — CMbIKAHUE BEK.

Huosicneuenrocmnuoii pegpnexc. BosHUKaeT MpH MOCTYKUBAHUK MOJIOTOYKOM IO MOJ00-
POJIKY MPH CJIETKa OTKPHITOM pTe. PeduiekTopHas ayra: 4yBCTBUTENbHbIE BOJOKHA HUKHEUYEIIOCT-
Horo HepBa (l1l BeTBb TpOHHUYHOTO HEpBa), UYyBCTBUTEIBHOE SIAPO TPOMHUYHOTO HEPBA, ABUTA-
TEJBHOE €ro SAPO B MOCTY, IBUTaTEJIbHbIE BETBU TPOMHUUYHOrO HepBa. OTBETHAs peaKLMs — Co-
KpalleHHE KeBaTeJIbHbIX MBIIIII.

Peghnexc c cyxorncunua ccubamenn eepxueil Koneunocmu. Bo3HUKaeT npu yape HEBPO-
JIOTUYECKUM MOJIOTOUYKOM I10 CYXOKHJIMIO JIBYTJIABOM MBIIIIIBI B IOKTEBOM crude. PediexropHas
Jyra: MBIIIEYHO-KOXKHBIN HepB, V U VI meiiHble cerMeHThl CIMHHOTO Mo3ra. OTBEeTHas peakius
— COKpAILEHUE MBIIII U CTUOAHUE PYKH B JJOKTEBOM CYCTaBe.

Pecghnexc c cyxoorcunua pazzudamens eepxueil KoHeyHocmu. BO3HUKAeT B pe3yJbTaTe
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yAapa MOJOTOYKOM MO CYXOKUJIMIO TpeXriaBoi MbIIbL. PedrexkTopHas ayra: MbIIIEYHO-KOXK-
ueiil HepB, VII u VIII meiinbie cermenTsl ciuHHOTO MO3ra. OTBETHasi peaklusi — COKpallleHHE
TPEXIJIaBOM MBIIIIIBI TUIeYa U pa3riubaHue pyKu B JOKTEBOM CYCTaBe.

Konennuwtit peghnexc. Boznukaet npu yaape MOJIOTOYKOM IO CBSI3KE HA/IKOJICHHUKA HUXKE
KOJIeHHOW 4amedku. PednexkropHas mayra: 6eapennsiii HepB, |l u IV moscHudHBIE CErMEHTHI
CHMHHOTO Mo3ra. OTBEeTHAs peakIns — COKPALICHUE YEThIPEXTIIaBOil MBIIIIIBI Oe/ipa v pa3rudaHue
TOJICHHU.

Axunnoe peghiexc. Boi3biBaeTcs yqapoM MOJOTOYKA [0 MATOYHOMY (aXUIIIIOBY) CYyXOXKH-
muto. Pednexkropras ayra: 6onbiiedepiioBblii HepB (BeTBb ceanuinuoro Hepna), | u Il kpecrito-
Bbl€ CerMeHThl. OTBETHAsI peaKIUsi — CTUOaHUE CTOIIbI.

Heab paGoTbl: 03HAKOMUTHCS C TEXHUKOW OIMpPENeIeHUs] HEKOTOPBIX MPOIPHUIIETITUBHBIX
CIUHAIBHBIX PeQIIeKCOB (KOJIEHHOTO, C aXMJUIOBA CYXOXKWIIHS, ¢ OHIIeTica U TPHUIIENCA) y Yello-
Beka. CTyneHThl paboTaroT napamu, B KOTOPBIX K&Kl BBHICTYMAET MOOYEPETHO KAaK HCIIBITYe-
MBI ¥ KaK dKCIIEPUMEHTATOP.

Martepuanbl 4 000pyA0BaHHe: HEBPOJIOTHUECKUH MOJOTOYEK, paboTa MPOBOJIUTCS Ha
YeJI0OBEKE.

Xoa pa6orsel.. 1. Jlna ompeneneHus KOJEHHOTO peduiekca HUCIBITYeMOMY IpeasiararT
CECTb Ha CTYJI U MOJOXKUTh HOT'Y Ha HOry. HaHocAT nerkuil yaap HEBpOJIOrH4eCKUM MOJIOTOYKOM
M0 CYXOXKUJIMIO YEThIPEXTIaBOW MBILIIBI (1O KOJEHHON uarieukoi). CpaBHUBAIOT pedIieKchl
CJIEBA U CIIpaBa.

2. Onpenenenue axuioBa pedaexca MPOU3BOAUTCS Y UCHIBITYEMOTO, CTOSIIIETO KOJICHSIMU
Ha ctyne. CTynHH HOT cBOOOJHO cBHCAaIOT. HEBpOIOrnueckuM MOJIOTOUYKOM HAHOCUTCS JIETKUUI
yJAap Mo NATOYHOMY (aXUIUIOBY) CYyXOKWiIHI0. OTMEYaroT, CTUOAIOTCSI T CTOIIBI.

3. [Ipu onpeneneHny JOKTEBOTO pediiekca MoIyCcornyTas 1 pacciaadaeHHast pyKa HCITbI-
TyeMOT'0 OMUPAETCA JIOKTEM Ha JIaJ0Hb SKCIEPUMEHTATOPA, & KUCTh ThUIbHOM YacThIO JISKUT Ha
rieye ero. bosbIioi nasnen pyku 3KCepuMeHTaTopa JIOKHUTCS Ha CyXO0KUITUE JBYTIaBON MBIIIIIbI
UCIBITYEMOr0. Y Iap MOJIOTOYKOM HaHOCHTCS 0 OONBIIOMY Malblly dKcrepuMenTaropa. OTMe-
TUTb, CTHOAETCS JI TIPEATIICYBE.

4. Tlpu onpeneneHuu pediexca ¢ TPEXTIaBOM MBIIIIBI TJIeYa IKCIIEPUMEHTATOpP CTaHO-
BUTCSI COOKY OT HCIIBITYEMOTO, OTBOJUT MAacCCUBHO €ro IUIEYO KHAapyXU O TOPU3OHTAIBHOTO
YPOBHS M TIOJIZICPKUBAET €ro JIEBOM PyKOH y JIOKTEBOTO cruda Tak, YTOOBI MPEeIIieybe CBUCATIO
NOJl MPSAMBIM YTJIOM. YJiap HEBPOJOTHYECKHMM MOJIOTOYKOM HAHOCHUTCS Y CAMOI0O JIOKTEBOTO
cruba. OTMETUTh, pa3rudaeTcs Ju NpeArieybe.

Pexomennauuu k opopmieHnio padorThl: onucaTh TEXHUKY OOHapyskeHus Habitoae-
MBIX pe(IeKCOB; HAPUCYHTE cxeMy pedIeKTOPHOI Tyru cOMaTHUYECKOTro CIIMHATIBLHOTO pediiekca,
0003HaubTe €€ OCHOBHBIC 3BeHbs. CIIpaBa OT CXEMbI HANMIIUTE HA3BaHUS M3YYaeMbIX CITMHHO-
MO3TOBBIX pe(IEeKCOB U IS KAXKIOTO U3 HUX CETMEHTaPHbBIN YPOBEHb PACIONIOKEHHUS ero [EHTpA.

PabGora 19 HabmroneHue mo3HO-TOHMYECKHX, BBINPAMHUTEIbHBIX U CTATOKMHETHYE-
cKHuX pedieKCcoB Y sKUBOTHBIX

CymiecTByeT /1Ba TUIIa COMAaTHYECKUX pe(ieKcoB — a3Hble U TOHUYECKUE.

dazuHbie pedIeKChI ABISIOTCS OCHOBOU CIOKHBIX KOOPAMHUPOBAHHBIX JOKOMOTOPHBIX aK-
ToB. OHH 00€eCIeunBalOT MepeMeIeHne Tena (Xoas0y, miaBaHue, Oer) Wiu ero 4acTe B IMpo-
CTpaHCTBE.

Tonnueckue pedriekchl HapaBIeHbl HA COXPAHEHNE €CTECTBEHHOM MO3Bl, T.€. OIPEIeICH-
HOW OpUEHTAINH Tejla B IPOCTPAHCTBE, ONPEIEICHHOTO B3aHMHOTO PACTIONIOXKEHHS €ro JacTel (y
YyeJIoBeKa — BRINPSIMIICHHE TO3BOHOYHHKA, CTOSIHUE Ha JIBYyX HOTaX, BEpTUKAJIbHOE MOJIOXKEHUE T0-
noBbl). OHM BO3HUKAIOT MPU U3MEHEHUU OPUEHTAIIMU TOJIOBBI MO OTHOIICHHUIO K TYJIOBUIILY, IIPU
M3MEHEHUH TO03bl, a TAK)XKE B Cllydyae NepeMelieHus Teja B BEpTUKAIbHON UM TOPU30HTAIBHOMN
TUTOCKOCTSIX KaK MO MPSIMOM, TaK | 1O KPYTY.

Tonnueckue peduiekcsl B CBOIO o4epeab MOIpa3AesisaioTcs Ha CTaTUYECKUE U CTaTOKUHE-
tudeckue. Hanbomnee BrIpaXkeHbI OHU Y IeIIepeOpUPOBAHHBIX JKUBOTHBIX.



30

Cratuyeckue peduiekchl BOZHUKAIOT MPHU MACCUBHBIX U AKTUBHBIX U3MEHEHUSX IMOJIOXKE-
HUS TEJIa, HE CBA3aHHBIX C €r0 MepeMeIIeHneM B mpocTpaHncTBe. K ux uncimy oTHOCATCS pedierch
MOJIO’KEHUS (TI03HO-TOHUYECKHE) U BhIpsAMUTENbHbBIC. [[03HO-TOHMYECKHE pedIieKChl BOSHUKAIOT
IPY U3MEHEHUSX TOJIOKEHUS TOJIOBBI 110 OTHOIIECHHUIO K TYJIOBHUINY. B 3THX yCIOBHSAX B CBSI3U C
nepeMenieHIeM IIEHTpa TSHXKECTH Tela MOABIISIETCS ONAaCHOCTh HapylleHus paBHoBecus. OIHOBpe-
MEHHO pa3pa)kafoTCs OTOJMTOBBIN armapaT BECTUOYIAPHOTO aHATIM3ATOPa, MPOIPHOPELENTOPHI
MBIIII U CYXOXKHIINH, a TAaKkKe KOXKHbIE PELIETITOPHI €U, YTO U J1aeT HA4YaJo MO3HO-TOHUYECKUM
peduexcam. ITH peduiekchl MPUBOAAT K MEpEepacpeeIeHUI0 TOHYCa MBIIII] [IeH, TYJIOBHUILIA U
KOHEYHOCTEeH, 4To o0ecneunBaeT NoAAEP>KKY TOH YacTH Tela, KyAa CMECTHIICSA LEHTP TAKECTH.

[Tpu akKTHBHBIX TOBOPOTAX OJIOBHI MIEpEpaCIIpeIeIIEHUE MBIIIIEYHOT'O TOHYCA CO3/1aeT 06a3y
JUTSI IOCTIEAYIOLIETO MepeMeleHus Bcero Tena. [10aToMy y Xopomio TpeHUpOBaHHOTO CLIOPTCMEHA
MIOBOPOT T'OJIOBBI BCErJla MPEALIECTBYET OBOPOTY TYJOBHUINA. Eciu jke ¢ MOMOIIBIO THIICOBOTO
BOPOTHHUKA €r0 UCKJIIOUUTH, TO ABM)KEHHUS TYJIOBHUILA YyTPAYUBAIOT OBICTPOTY M TOYHOCTD.

BrimpsimutenbHble pedIieKchl BOSHUKAIOT IPU HAPYIICHUH HOPMAaJIBHOH MO3bI, HAITPUMED,
npu oBopote Tena Ha 90° unu Ha 180° (monosxeHnue Ha 00Ky uau Ha ciuHKe). OHU PEICTaBISIOT
cO0OH 1eTTh TOHNYECKUX PEQIIEKCOB, HAIIPABICHHBIX HA BOCCTAHOBJICHHE HOPMAJIHHOM TO3BI.

CraTokuHeTHueckue pedeKchbl BOSHUKAIOT B Pe3yIbTaTe aKTUBHOTO MJIM TACCUBHOTO I1€-
peMelIeHns Tella B IPOCTPAHCTBE U HAIpPaBJICHBI HA COXpaHEHUE paBHOBECHs. B 3aBucuMocTH OT
XapakTepa IBIKEHUS 3TU pedIiekchl moapasiesstorcs Ha 2 rpynnbl. OHA BO3HUKAIOT MOJT BIHSI-
HUEM JIMHEHHOTO YCKOPEHHSI BO BpeMsI IOCTYIIATEIbHOTO ABMKEHHS, IPYTHE — TIO]] BIUSHHEM YT-
JIOBOT'O YCKOPEHHUsI BO BpeMmsi BpaieHus. CTaTOKMHETHYeCKUe pedIieKchl, BOSHUKAIOIINE MO BIIH-
SIHUEM JINHEHHOTO YCKOPEHUsI — 3TO pedIeKchl crmycka u moabema («In(THBIEY), a TaKkKe pe-
dnexcel mpuzemienus. OHU 00yCIIOBJIEHBI pa3/IpakeHUEM PELEITOPOB OTOJIMTOBOTO arrapaTa u
OTYACTH PELENTOPOB MOIYKPYKHBIX KaHAJIOB. B Hauase mogbema moj AeHCTBHEM TTOI0KUTEb-
HOTO YCKOPEHHUS MPOUCXOAUT HEMPOU3BOIbHOE CrM0aHUE KOHEYHOCTEH M OMyCKaHHE TOJIOBBI U
TYJIOBHIIA; B KOHIIE TIO/TbeMa ITOJT ISHCTBUEM OTPHUIIATEIHHOTO YCKOPEHHUS HACTYIIAeT pa3ruOaHme
KOHEYHOCTEH, rojloBa M TYJIOBUILE NPH 3TOM IpurnogHumarorcs. [Ipu criycke onucaHHbIE BbIIIe
pEaKIy CMEHSIOT JPYyT Jpyra B OOpaTHOH MOCIEI0BATENBHOCTH. JTO M €CTh «JIM(THBIEY pe-
(ekchl.

Pednexc npuszemnenus Bo3HUKAeT B O€30MOpHON (a3e BEpTHUKAIBHOIO MpPbDKKA, KOrja
KMBOTHOE HAaXOAMUTCS B BO3/1yXe, €ro KOHEYHOCTH Pa3ruOaloTCs U HANPABISAIOTCS BIEpea, roTo-
BSICH IPUHSITH Ha ce0s TSHKECTh Tela. YTaB, OHO MPYXKHHUT KOHEYHOCTSIMHU M ATUM TIPETOXPAHSET
TOJIOBY U TYJIOBHIIIE OT yJiapa O 3eMIIIO.

Hean padoTel: UccnenoBaTs pa3HOOOpa3HbIE TOHUYECKUX PEPIIEKCHI, YTO MOXKHO OCYIIIEe-
CTBUTb, UCTIOJNIB3YS PAa3IMYHBIX KUBOTHBIX. Hanbomnee moaxoaar asnst HaOMIOACHHUS CTATHYECKUX U
CTaTOKMHETUYECKUX TOHWYECKHUX Pe(IeKCOB MOpCKasi CBUHKA M KPOJIHMK, @ HEKOTOPHIE CTaTOKH-
HEeTUYeCcKHe peduieKChbl, BOSHUKAIOLIHNE 110/ BIUSHUEM YIJIIOBOTO YCKOPEHHs, y100HO U3y4yaTh Ha
JSTYIIKE.

Matepuanbl U 06opyaoBaHue: caideTka U3 MOIMITUICHOBOH MIICHKH, BpaIalOIUHACs
CTYJI WJIM CTOJIMK, OOJIbINIasi BOPOHKA, Ta3 C BOAOH, fomiedka pazmepom 10x10 cm, Mopckasi CBUHKA
WM KPOJIHK, JISTYIIKA.

Xox padoThl.

1.Habnwoenue cmamuueckux peghiekcos.

A. Peghnexcol noszvi. CaxaloT MOPCKYIO CBUHKY (MJIM KPOJIMKA) Ha CAI(PETKy U3 IUICHKH U
U3yYaloT €CTECTBEHHYIO 103y KUBOTHOTO. [lepeHue 1 3a1Hue JanKu y COTHYTHI M TPUBEJCHBI K
TYJIOBHIILY, TOJIOBa OPUEHTHPOBAHA TEMEHEM KBEPXY; TOJIOBA, IIIesl U TYJIOBHUIIE PACIIOIAratoTCs
0 TIPOJIOJIHON OCH Tea.

B3s1B MOPCKYI0 CBHHKY 32 MOPIOYKY, TOJTHUMAIOT €€ TOJI0BY BBepX. OTMEYAroT, YTO B ATHX
YCIIOBHSAX IMOBBIIIAETCS TOHYC MBIIII pa3rudarenell nepeiHux KOHEYHOCTEH, JIAIKH KUBOTHOTO
pasrubarorcs. 3aJHue K€ JIAKU YMEHBIIAIOT pa3rudareiabHblii ToHyc. OnmycKkaHue rojoBbl BHU3
NPUBOIUT K 0OpaTHOMY pacIipeie/IeHUI0 pa3ru0aTeIbHOTO TOHYCA: B IEPEIHUX KOHEYHOCTSX OH
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nasaeT (JKUBOTHOE OIYCKAET MEPEAHIO0 YacTh Tella), a B 33HUX TOHYC BO3PACTaET, YTO MPOsIB-
JS€TCs B IOABEME 3aJHEN YacTH Tela.

OTH TOHUYECKUE pedIeKChl OTHOCATCA K KIacCU(UKALMOHHON IPyIIIe welHblx monuye-
ckux pegnexcoe. OHU BO3HUKAIOT C MPONPUOPEIETITOPOB MBIIIIL €U U OTOJIMTOBOTO ammapara.
LleHTpBI X PacIIONIOKEHBI B IPOI0JINOBATOM MO3Ie, IPEUMYILECTBEHHO B BECTUOYJIISIPHBIX Apax.
Jpyrue pediiekchl 3TOi TPyl B XOPOIIO BEIPAYKEHHOM BUE MOKHO HAOIIOAAaTh TOJIBKO HA Oe-
yepebpupo8aHHOM KUBOTHOM.

B. Beinpsmumenvusie pegrexcol. [lepBeiinii U3 HUX — 3TO peghiieKkc yoepiucanusi 207106bl
memenem keepxy. IIpoHabitoaiite ero B OmbITe.

OCTOpPOKHO TOJIOKUTE MOPCKYIO CBHHKY Ha OJMH OOK, MPHMKMMasi TOJOBY M TYJIOBHIIE
JAJIOHBIO K IUIOCKOCTH OIIOPBI; YAEP)KUBAHTE €€ B 3TOM IOJIOKEHHM JI0 TeX IOp, [IOKa OHa He
yCHOKOUTCs. 3aTeM rojoBy ocBoboaute (Puc.14.). OTMeThTe, 4TO OHA MPUHUMAET HOPMAIHHOE
IIOJIOKEHHUE — TEMEHEM KBEPXY.

[TomaMMHTE )KUBOTHOE BBEPX, NPUICPKUBAs CHU3Y MO TPYJIKOM U cBepxy 3a Ta3. Omy-
CTHTE 3a]] CBUHKH J10 BEPTUKAIBHOTO MOJIOKEHUS TYJIOBUILA, — FOJIOBA OCTAETCSI TEMEHEM KBEPXY.
[lepeBeante TyIOBHIIE MOPCKON CBUHKH B BEPTUKAIBLHOE MOJIOKEHHUE TOJIOBOM BHU3, TIOAHUMAS
ee Ta3. OTMeThTE, YTO U B 3TUX YCJIOBUAX I'OJI0BA OCTAETCS B HOPMAJIbHOM TOJI0KEHUU — TEMEHEM
KBEpXy. DTO pedIeKrc ¢ OTOIUTOBOTO anmapara Ha MBI Ied. LIeHTp ero — B KpacHbIX sapax
CpEIHEro Mo3ra.

Peanmzanus pedriekca moBOpoTa TOJIOBBI TEMEHEM KBEPXY B CBOIO OUEPE/Ib BHI3HIBACT BBI-
OpSMUTENIbHBIE peduIeKChl C TPONPUOPELIETITOPOB MBIIIIL, CYXOKUIUN IIEH U KOXKHBIX PeLenTo-
POB TYJIOBHIIA HA MBI TYJIOBHIIA U KOHEYHOCTEH.

VYKi1aapiBaeM MOPCKYIO CBUHKY Ha OJIMH OOK, IPM)KMMasi TOJIOBY M TYJIOBHIIE JIaJJOHBIO.
3areM 0CBOOOXKIaeM TOJIOBY W IUICYEBOH IMOSC: TOJI0Ba HEMEJICHHO MMOBOPAYMBACTCS TEMEHEM
KBEPXY, a 3@ HEIO U Mepe/iHss 4acTh TyJoBHILA. [locie 3Toro ocBo60k1aeM 3a/1HIOI0 4acTh TYJIO-
Bumia. OTMEThTE, YTO CBHHKA IPUHUMAET €CTECTBEHHYIO 103y, MPUITOAHAMASCH Ha JIANTKaxX U M0-
BOpauyMBas TyJ0BHILE Ha 90° CHMHKON KBEPXY.

[TomHMMHTE MOPCKYIO CBUHKY BBEPX, TIOBEPHHUTE €€ CITMHKOW KHU3Y U OTITYCTHUTE, IPEI0-
CTaBIIssl BO3MOXKHOCTb CBOOOJHOIO MaJieHHs. 1'0J10Ba )KMBOTHOTO TYT e NPUHUMAET UCXOJHOE
MOJIO’KEHUE (TEMEHEM KBEpXY); BCIE/ 3a HEW MOBOPAYUBAETCS MEpEHssS YacTh TYJIOBUIIIA U Te-
pelHue JIanKy, a 3aTeM Ta3 U 3aaHue Janku. JKuBoTHOe nepeBopaunBaercs B Bo3ayxe Ha 180° u
MPU3EMIISIETCS Ha BCE YETHIPE JIAMKH.

2. Habnwooenue cmamoxkunemu4deckux peghiexcos.

A. CrarokuHeTHueckue pedieKchl, BOSHUKAIOIINE M0/ BIUSHUEM JTMHEHHOI0 YCKOpEHUs
(«ingTHBIEY, pedaekcsl npu3eMieHus). Y O0eIuTbcs B CYIECTBOBAHUH «IH(THBIX» pedIeKcoB U
pedrexca npuzeMiIeHUsI MOXKHO Ha MOPCKOM CBUHKE MJIM KPOJIUKE.

ITomMecTUTh MOPCKYIO CBUHKY Ha JIOLIEUKY M U3YUUTh €€ M03Y: NepeaHNE U 3a/IHUE JIATIKU
y HEe COTHYTHI, T0JI0Ba MPUIIOIHATA. BhICTpO nepemMeniats CBUHKY BMECTE C IIJIOLIAAKON TO BBEPX,
To BHM3. [Ipn 3TOM HabmogaiTe, Kak MMEHHO MEHSIETCS MOJIOKEHHE €€ TYJIOBHILA, TOJIOBBI, JIATIOK.
OTMeThTe, 9YTO B Havasie OBICTPOTO CITyCKa MepeIHUe U 3aTHHIE JIAKH Y CBUHKH BBITPSIMIISIOTCS,
a TYJIOBHIIIE ¥ TOJIOBA IPUIIOJHUMAIOTCS. B MOMEHT BHE3amHoO# 0CTaHOBKU B KOHIIE CITyCKa JIAlKU
crufaroTcs, rojioBa U TYJIOBUIIE IPUKUMAIOTCS K IJIOCKOCTH onopkl. [lpu nmogbeme onucaHHbIe
BBIIIE peIEKTOPHBIE PEAKLIUU YEPEIYIOTCSI B 0OpaTHOM MOPSIJIKE.

Bo3bmuTe MOpPCKYIO CBUHKY U YJEp>KUBalTE €€ B BO3/1yX€ O] TPYJKOIl U 3a Ta3: JIAIKU ee
MOJIyCOTHYTHI M CBHCAIOT. 3aTeM OBICTPO MPOJBUTANTE €€ MO HalpaBieHHIO K 3emie. OTMeThTe,
YTO BO BpeMs IBWKCHHUS TIEPEHNE U 3aHUE JIATIKU KUBOTHOTO PAa3THOAIOTCS M BHITATHBAIOTCS
BIIEpE]I, a MAJIBIIBI PACXOIATCS BEEpOM. DTO U €CTh peduieKc IpU3eMIICHHUS.

Bb. Crarokunernueckue pediiekchl, BOSHUKAIOUIUE M0/ BIUSHUEM YIJIIOBOTO YCKOPEHHS.

VY6enutbes B CyIIECTBOBAHUM CTATOKMHETHUYECKUX PE(IIEKCOB HA MOJIOKUTEIBHOE U OT-
pHLIATENILHOE YTII0BOE YCKOPEHUE YJ00HEE Ha JIATYILKE.

JIArymky mocajuTe Ha BPALIAIOIIMICS CTOJIMK, MOKPBIB CBEPXY OOJBIION BOPOHKOH, U
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ObICTpO Bpamaiite. OTMEThTE, YTO B Hayajle BPAIEHUs, F0JI0BA JISTYIIKU [TOBOPAUYNBAETCS B CTO-
POHY, IPOTHUBOMOJIOKHYIO HAIIPaBICHHUIO BpaleHus. Been 3a rojgoBoil B Ty ke CTOpOHY M3ruda-
etcs Tyjosuuie. Hepeako ynaercsa HaOar04aTh, Kak, pearupyst Ha MOJ0KHUTEIbHOE YIIIOBOE YCKO-
peHMe, JATYILIKA OJ3€ET [0 KPYT'Y B CTOPOHY, IIPOTUBOIOJIOKHYIO HalpaBieHUIo BpaieHus. [1o-
CJie OKOHYAHUS BPALIEHUs Y JIATYIIKH BOCCTAHABIMBAETCS UCXOIHAS 1103a.

OnycruTe JATyLIKy B Ta3 ¢ BOAOM, CTOALIMI Ha Bpawatouiemcs cryie. OTMeTbTe, 4YTO BO
BpeMs BpalllCHUsI JIATYILIKA YIIJIbIBAET B IPOTHBOIOJIOXKHYIO BPALLICHUIO CTOPOHY.

Pexomennanum K opopMiIeHHI0 padoThl: OMHUIIUTE METOAUKY PabOThl M HAOIIOgaeMbIe
Bamu cratnueckue u craTOKMHETHYECKUE Pe(IICKChl. YKaXKUTE UX peLieNTUBHBIE OIS, LIEHTPhI U
HA3HAYCHHE dTUX PEIICKCOB.

PaGora 20 HaO.uroaeHue 3a mocjeACTBUSIMH OJHOCTOPOHHEr0 MOBPEXKICHUS MO3-
JKeuKa y roJyos

Mo3k€40K y NTHIl Ype3BbIYaiHO Pa3BUT IO pa3MepaM, YTO COOTBETCTBYET TOM CIIOKHON
KOOpJMHAIIMK MBIIIEYHOI'O TOHYCA U ABM)KEHUMN, XapaKTEPHBIX JUIS JIETAIOIIMX MEepPHAThIX. XOTA
9BOJIIOLIMOHHO OH IPOILE, YEM Y MIICKONUTAIOIIHX.

OpHako mopa)xeHHsI MO3KeuKa MPUBOJAAT K CXOJHBIM CUMIITOMaM HapyLIEHUI B TOHYcCE
MBILII] ¥ IBUTaTeIbHOM (DYHKIIMY HE3aBUCUMO OT YPOBHS HBOJIIOLIMIOHHOIO pa3BUTHUS ero. OCHOB-
HBIMU CUMITOMAaMHU HapyIIEHUs JESATEIIbHOCTH MO3XKEUKa I10CJI€ TIOJHOTO €ro pa3pylIeHUs ABIIs-
I0TCSl amoHUsl, ACMEHUsl, ACMA3Us U AMAKCUsL.

Henap padorsl: ucciie0BaHNE HAPYIIEHUH, BO3HUKAIOIIUX TOCIE OJJHOCTOPOHHETO IO-
BPEXKACHUS MO3KEUKa BBEJICHUEM B HETO IIPENapOBaIbHOM UIJIBL.

Matepuanbl 1 000pyA0BaHue: TOIXYOb, MTOJOTEHIIC WM OOJIbIasi MapieBas canderka,
npenapoBajibHas UIJIa.

Xoa padorsl. ['ony0st 3aneneHarb B MOJIOTEHIE WM cal(eTKy, OCTaBUB CBOOOIHOI ro-
JIOBY ¥ KpaHUAJIbHBIM y4acTok 1eu. IIpurnyB ronoBy roiy0ro, onpeienuTs MECTO IPOSKIMH Ha
3aTBIJIOYHOM YAaCTH Yepena MOo3KeuKa. B IeHTpanbHy0 TOUKY OJHOM U3 ITOJIOBUH 3TOM NMPOEKINH
NEePIEHIUKYJIIPHO KOCTH BBECTH IpPENapoBalIbHYIO UINY, MOCIE MPOKOJa KOCTH yriiyOuB €€ He
6osee yem Ha 5 Mm. YUepes 5 — 10 MUH 1oce onepanuy yxKe MOXKHO IPOBOAUTH HAOJII0/IEHUE.

ITpexne Bcero, Opocaercs B Ii1a3a HapylIeHHe COOTHOIIEHUsI TOHYCa MpaBoi U JIEBOH Mo-
noBuHbI Tena. Kpbuio 1 nana oaHON CTOPOHBI (ONIEpUPOBAaHHOI ) BBITSIHYTHI, T.€. IpeobiagaeT To-
HyC MBI paszrubaTeneil koHeuyHocTel. M3-3a mpeobiafanus pa3rudaTesIbHOro TOHYCa MBbIIIIL
1€ U TYJIOBUILA HA OTIEPUPOBAHHOM CTOPOHE U TOJI0Ba rofy0s 3alpoKUHYyTa Ha3aa U BOOK. ['o-
TyOb BCE BpeMsl MbITAETCs IBUTATHCS U IIPU 3TOM KPY>KUTCS B TY CTOPOHY, Ha KOTOPOI HapyIleH
MO3KEUOK («MaHEXHbIe» ABWKEHHS). Uepe3 HECKOIBbKO JHEH TSXKellble SIBJICHUs HapylIeHUH
CIJIQXKMBAIOTCS, HO HEJIOBKHUE JBUKEHMSI U HAKJIIOHHOCTB IPOU3BOANUTD ABMXKEHHUS 110 KPYTy OCTa-
IOTCA.

IlepBble 2 — 3 1Hs ros1y0s HA10 KOPMHUTD U TIOUTh UCKYCCTBEHHO.

Pexomengaunu k ogpopMmieHno padoTsl. 3anucaTh HAOMIOACHUS U CIETIATh BHIBOIBI.

KoHnTpoJsbHbBIE BONIPOCHI:

1. Kaxoil ornen mo3ra JATYIIKH KOOPAWHUPYET CIOKHYIO JIOKOMOTOPHYIO JAESITENb-
HOCTB?

2. KakoBbl mocreacTBust ynaneHus: U GyHKINOHAIBHOE 3HAUYEHHUE MPOMEKYTOYHOTO U
CpenHero mosra?

3. KakoBbl mocnencTBusi ynaneHuss W (YHKIMOHAIHHOE 3HAYCHHE IPOJOITOBATOTO
mo3ra?

4. Kakue comarnueckue (yHKUUU PETYIUPYET MPOAOITOBATHIA MO3T y JATYIIKH? Y
MJIEKOTIUTAIOIINX ?

5. JlaiiTe ompezeneHne perenTUuBHOTO Mo peduiekca.

6. Kakue comaTnueckue pedekchbl MposBIsSeT CIUHHON MO3T JIATYIIKH?

7. Kakue HelpoHbl 00pa3zyroT pedIeKTOPHYIO AYTY CYXOXKHIBHBIX PEIIECKCOB y Yeso-
Beka?

8. . KakoBo QyHKIHMOHAIBHOE 3HAUEHHE KPACHBIX SAEP CPEIHEro Mo3ra?
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9. . Kakyto ponb B nepepacnpeeeHUH MbIIIEYHOT0 TOHYCa UTPaloT pedIeKChl ¢ Mpo-
MPHOPEIIETITOPOB MICHHBIX MBIIIIT?

10. Kaxkoe 3nauenue umeet apdepeHtanus ¢ 0ToIUToB? PerentopoB NoiayKpyKHbBIX Ka-
HaJOB?

11. Onummte noapoOHO MPOIECCHI MPU OCYIIECTBICHUH BBHITPIMHUTENbHBIX PE(IIECKCOB.

12. T'me MecTOIONIOKEHHE [IEHTPA CTATOKMHETUYECKUX PedIIeKCOB?

13. Ilouemy npu OAHOCTOPOHHEM BBHIKIIOUEHUU KPACHBIX SJEp HAPYIIEHUS MBIIICYHOTO
TOHYCa TPOSBISIOTCS Ha MPOTUBOIOJIOKHON CTOPOHE, 8 OJTHOCTOPOHHEE MOPAKEHUE MO3KEUKa
BJICUET HapyIlIeHHE TOHYCa Ha OTIEPUPOBAHHOI CTOpOHE?

14. Kakue cMMITOMBI CBUJETEILCTBYIOT O HAPYIICHUSIX (QYHKITUH MO3KEUKa Y MIICKOITH-
Taroumx?

Tema 4. ®uszuonorusa BH/I u anaauzaroposn
Tect «HepBHas cucrema» (10 MunyT)
3ansTue 8

PaGora 21 Bbipa6oTka yCJ10BHOT0 MUTaTeJIbHOTO pediiekca y yejoBeKka U Ha0JI0/1e-
HHE yracaTeJbHOIr0 TOPMOKEHHU S

MexaHn4decKoe pa3apaxxeHUe POTOBHIIBI M CKIIEPHI BBI3BIBACT 0€3YCIIOBHBIN MUTATEIILHBIH
peduekc. Ha 6a3e aToro 6e3yciioBHOro pediexca MOKHO BeIpaboTaTh yCIOBHEIN pediekc. B ka-
YECTBE YCJIOBHOI'O Pa3Apa)xKUTeNss MOXKET CIIYKUTh 3BOHOK. {7151 momyyeHus: 6€3ycIoBHOIO MUra-
TEIBHOrO pediekca MOXKHO MCIOJB30BaTh MPOCTOE MPUCHIOCOOICHUE ISl pa3fpaKeHUsl poro-
BUIIBI U CKJIEPHI IPEPHIBUCTON CTPYEH BO3AyXa.

Heab padoThl: 03HAKOMHUTHCS C METOIMKOM BEIPAOOTKH YCIOBHBIX peiiekcoB 1 BhIpado-
TaTh YCJIOBHBIA MUTATEIbHBIA pe(IIeKC y YeTOBEKa.

Martepuanbl 1 000py10BaHNe: OUYKOBasl ONpaBa, pe3MHOBas TPyOKa, HEOOJbIIAs CTEK-
JIsSTHHAS TPYOKa C OTTAHYTHIM U COTHYTBIM TTOJI TIPSIMBIM YTJIOM KOHYMKOM, PE3UHOBAsI TpyIIia, 3BO-
HOK. McnibITyeMBbIil — YeIIOBEK.

Xoa pab6orsl. VcnibiTyeMoMy HaJleTh OYKOBOE IPUCIIOCOOICHNE ISl MOTYUYEeHUsI MTpephl-
BHCTOM CTpPyH BO3/yXa TakK, YTOOBI KOHEI] TPyOOUKH OBLT HAMpaBJieH Ha Hapy KHBIH Yrol rias3a
(1o He kacancs ero!). HagasnuBas Ha rpy1ry, o0yBaiTe HapyKHBIHM YTroJl TJia3a CTpyei Bo3ayxa.
B otBer nosiBisiercsa 6e3ycnoBHbIi pedaekc. Ecnu peduiekc He BbI3bIBaeTCS, HAA0 U3MEHHUTH T10-
JIO’)KeHUE TPYOKH, YBEIMUUTH MOJauy BO3/lyXa YCHUJIMBAs JaBJICHHUE Ha Ipylly, JOOUBasCh MOSB-
JICHUS] MUTATENILHOTO pediekca mpu KaxkIoM pa3apakeHuu. OT UCIBITYEMOTO KeNlaTeabHO OTTO-
POIUTH SKPAaHOM 3BOHOK M PE€3UHOBYIO TPYIIY.

Bxrounte 3BOHOK U yOeauTech, 4To OH siBisieTcss UHAUGGEepeHTHBIM Aiis pediekca Mop-
ranus. [locne atoro coznaiite MakcHMaabHO BO3MOKHBIE CIIOKOMHBIE YCIOBUS (OTCYTCTBHE IO-
CTOPOHHHUX IITYMOB U MMPOYUX pa3IpakUTeNeH ) U MPUCTYIANTE K BRIPaOOTKE YCIOBHOTO pediiekca.
Bxutrouast Ha 5 — 7 cekyH/[1 3BOHOK, Yepe3 2 ¢ OCIIE€ BKIIOUEHHUS MOJKPEIUISIATE €ro CTPYEN BO3yXa
Ha r11a3, HakuMmas Ha rpymry. Uepes 15 — 20 ¢ moBropsiere 310 coueranue pasapaxureneii. [locie
6-8 coueTaHWi IpU OYEPETHOM BKIIFOUECHHUH 3BOHKA Ha 2pyuty He Hadxcumatime. HecMoTpst Ha OT-
CyTCTBHE 0€3yCIOBHOTO pa3fpaxxuTelis, HabIoJaeTcs MUTaHHE.

[ToBTOpuTE 2 — 3 pa3a coueTaHue 3BOHKA ¢ 00TyBaHHWEM TJia3a BO3AYXOM U CHOBA BKITIOUE-
HUE 3BOHKA HE MOJKPerisiiiTe 6e3yCcI0oBHBIM pazapaxureneM. Onarh HaOII01aeTCsl MUTaHUE TIPU
OTCYTCTBHH 00/IyBaHMs I1a3a cTpyeit Bo3ayxa. [IpogomxkaiiTe ¢ TeMU ke HHTEpBaJIaMH BKIIOYATh
3BOHOK 0€3 MOAKpeIIeHHsI ero 00ayBanneM. OTMEThTe uepe3 CKOIbKO BKIIFOUEHUH YCIOBHBIH pe-
¢iexc yracaer, T.e. IPEKpaTUTCS MUTaHHE B OTBET HA 3BOHOK.

Pexomennauuu Kk opopmiiennio padothbl. B mpoTokoe onuimmre METOANKY paboThl, OT-
METhTE Yepe3 CKOJIbKO COYETaHUN BbIpaOOTaNICs YCIOBHBIN peduieKc U KaK CKOPO HACTY IUJIO €T
yracanue. Cuenaiite BBIBOABI 00 YCIOBHSIX BHIPAOOTKH YCIOBHBIX PEQIIEKCOB U UX yracaHusl.

PatGora 22 Bripa0oTKa yCJOBHOIO 3pa4KOBOro peduiekca Ha 3BOHOK M CJIOBO «3BO-
HOK»

VY uenoBeka, B OTIUYHME OT UBOTHBIX, YCIOBHBIE pe(IeKChl MOTYT BbIpaOaThIBAThHCS HE
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TOJIBKO Ha SIBJICHUS U IPEAMETBI OKPY>KAIOIIEr0 MUPA, T.€. Ha Pa3ApakKUTEIHN IEPBOU CUTHATIbHOU
CHUCTEMBI, HO ¥ Ha 3HaYECHUE CJI0BA, T.€. HA pa3Ipa)KuTeilb BTOPOU CUTHAJIBHOM CUCTEMBI. [[pyrumu
CJIOBaMH, y Y€JIOBEKa yCJIOBHbIE peduIeKChl MOTYT BbIpaOaThIBAThCsI KaK B IIEPBOM, TaK U BO BTO-
PO CUTHAJILHOM CUCTEME.

VYcnoBHble pediiekchl BTOPON CUTHAJIBHON CHCTEMbI BbIpaOaThIBAlOTCS, KaK IPaBUIIO, Ha
0a3ze ycnoBHBIX pe(IeKcOB NEepBOil CUTHANBHOM cucteMbl. [lpu 3TOM ecnu BbipabaThiBaeTCs Ha
KaKON-TO pa3/ipakUTeNIb HOBBIN yCIIOBHBIN pedieKC B NMEPBOM CUTHAIBHOM CHCTEME, TO CJIOBO,
0003HaYaroIIee ITOT Pa3APaKUTENh, MOKET BBI3BATh TAKOU ke pediekc 6e3 crenuaibHON BhIpa-
OOTKH TaHHOTO peduiekca Ha 3TO CIIOBO, T.€. 3TOT YCIOBHBIM pedIekc 0JIHOBPEMEHHO OKa3blBa-
eTcs BBIpaOOTaHHBIM YK€ M BO BTOPOI CUTHAJILHOM CHUCTEME.

Ilesan padoThl: BEIpaOOTKA 8ecemamueHo20 YCIOBHOTO peduiekca. Y OeIuThCs B TOM, UTO
IpY BBIPAOOTKE YCIOBHOTO 3payKOBOTO pediekca Ha 3BOHOK B MIEPBOW CUTHAIBHOM CHCTEME OJ1-
HOBPEMEHHO BbIpa0aThIBAETCS U YCIIOBHBIN 3pauyKOBbIH peiiekc Ha CIOBO «3BOHOK» BO BTOPOM
CUTHAJIbHOW CHCTEME.

Matepuaibl 1 000py/I0BaHMe: UCIBITYEMbIH (3KEJIATEIbHO C YETKOW 3pauyKoBOM peak-
M Ha CBET U CBETIION OKPACKOM paayKHOI 000JI0UYKH IJ1a3), 3BOHOK, HEOOIBIIONW PYyYHOH SKpaH
JUIsl 3aTEMHEHUS TJ1a3a UCIBITYEMOTO.

Xoa padoThl. YcaguTe UCIBITYEMOTO0 HAaIIPOTUB Ce0s JIMIIOM K OKHY WJIM K HAaCTOJIbHOU
namrie. [Ipennoxure UCIBITYEMOMY 3aKpBITh OJUH IJ1a3 SKPAHOM U yOenuTech B HaIU4uu Oe3-
YCIIOBHOTO 3pavyKOBOTO pediiexca Ha CBET (TP 3aKPHITUH TJ1a3a SKPAHOM 3pavyoK JIPYroro paciiu-
psieTcs, a IpU OTOJIBUI'AaHUU 3KpaHa B CTOPOHY OT IJ1a3a 3payoK Cy>KUBAETCs).

BxirounTe 3BOHOK, 3aT€M IPOMKO MPOU3HECHUTE CIIOBO «3BOHOK», YOSk 1asiaCch B HHAU(E-
PEHTHOCTH 3TUX pa3/ipakuTelieil 10 OTHOLIEHUIO K 3paukoBoMy pediekcy. Ilocne storo npucry-
naiTe K BRIpabOTKE YCIIOBHOTO 3pa4KOBOTO pedieKca Ha 3BOHOK.

HcnbiTyeMOMy J1aJJOHBIO 3aKpbITh OJUH IJa3 JaJ0OHbIO HA BCE BpeMsl IKCIIEPHMEHTA.
Bxuirounte 3BOHOK M cpasy ke 3aKpoiTe cBOOOIHBIH ri1a3 ucnbITyeMoro skpaHoM. Yepes 10 — 15
C BBIKJIFOYMTE 3BOHOK M OTOJIBUHBTE dKpaH oT ra3za. Yepes 20 — 30 ¢ CHOBa BKJIFOUNTE 3BOHOK U
3aKpoiTe ria3 3kpaHoMm Ha 10 — 15 c. [ToBTopsiiTe Takue coueTaHus yepe3 paBHbIE MHTEPBAJIbI
BpeMeHM 12 — 15 pa3. 3aTeM odepenHOE BKIIOUEHHE 3BOHKA HE CONMPOBOKAANTE 3aTEMHEHHEM
riasa skpanoM. HaOnronaiite pacuupenue spauxka, HECMOTPS Ha OCBEILIEHUE I1a3a, T.€. IPOsBIIs-
€TCsl yCIIOBHBIM 3pauKoBbIi pedieKc Ha 3BOHOK.

3akpenuTte BbIpAOOTAHHBIN YCIOBHBIN pediieKc TOMOTHUTEIbHBIMUA TPEMS — MSTHIO coue-
TaHUSIMU 3BOHKA C 3aTEMHEHHEM IJ1a3a, a 3aTEM BMECTO BKJIFOUEHUS 3BOHKA I'POMKO ITPOU3HECUTE
CJIOBO «3BOHOK» 0€3 3aTeMHeHHus ria3a. HabmonaiiTe pacivpenue 3pauka, T.€. YCIOBHBIN 3pay-
KOBBIN pe(IeKc Ha CIIOBO «3BOHOK.

Pexomenpauum k opopmiieHu0 padorsl. B mpoTOKOI 3aNMIIMTE XOJ OMbITA U JTAlTe
00BsiICHEHHE Ha0It0JaeMbIM (pakTam.

KoHTpoJibHBIE BONIPOCHI:

UYto Takoe yClIoBHBIN peduiekc?

KakoB MexaHu3m o0pa3oBaHus yCIOBHOTO pediekca?

Kaxkue ects mpaBuia BEIpaOOTKH yCIOBHBIX pediiekcoB?

Kakue ObIBaroT BUIbI YCIOBHBIX pEQIIEKCOB?

Kakue ObIBaroT BUAbI TOPMOXKEHHS YCIOBHBIX peduieKcoB?
KakoBo 6nosnornueckoe 3HaueHUE YCIOBHBIX pediexcoB?

Yro Takoe nepBas ¥ BTOpasi CATHAJIbHBIE CUCTEMBI?

Yro saBisieTcs pa3apaxuTesieM AJs NEPBON CUTHAJIbHOW CUCTEMBI?
Yro sBIIETCS pa3IpaXUTENEM Il BTOPOU CUTHAIBHON CUCTEMBI?

CoNOR~WNE

3austue 9
Temsbl g0KIaA0B
1. Knaccudukamnuu penentopos



35

2. 3HayeHHe PEUCIITOPOB B ) XKU3HU )KUBOTHBIX U YCJIOBCKA

PatGora 23 O0Hapy:keHHne pa3jM4YHbIX BUIOB PELENITOPOB KOKHU
B ko’xe uenoBeka HaXOATCs peLEenTOPbl TAKTUIILHOM, O0JIEBOM U TeMIepaTypHOM
YyBCTBUTEIBLHOCTH. Bce 3TH perentopsl pacnoyioKeHbl 10 TOBEPXHOCTH TEJIa HEPABHOMEPHO.

TakTUIBHBIX PEUENTOPOB OOJbIE BCETO Ha KOHYMKAX MajbIeB, Ty0ax, KOHYMKE HOCA,
A3bIKA, HA NafoHAX. MeHbIe Beero — Ha crmbe. B cpeneM Ha 1 cM? TOBEPXHOCTH KOKH MPUXO-
JUTCS 25 TaKTHIILHBIX PELENITOPOB.

BoneBbix perienTopoB Ha KakJI0M KBaJAPaTHOM CaHTHUMETPE MOBEPXHOCTH KOXKH 0K0JI0 50.

TepmopenenTopsl pa3esnsioTcss Ha XOJIOIOBBIE U TEIJIOBbIE. XOJIOJ0BbIE TepMOpELerI-
TOPBI PACIONaralTCsl B MOBEPXHOCTHBIX CIOSAX KOxkH (Ha riryoune 0,16 Mmm) u ob1iee yucio ux
noxoaut 10 250000 (B cpemnem 12 penentopos Ha 1 cm?). TemnoBeIx penentopos okono 30000
(B cpenreM 1 — 2 penentopa Ha 1 cM?) M pacmonararoTcs OHM B Oojiee TIIYOOKHX CIOSX KOXKH
(oxomo 0,3 mm). MeHblIle BCEro TEpMOPELIEITOPOB B KOXKE JIMIIA, OOJIBIIIE BCETO — B KOKE KOHEU-
HOCTEH.

Lean padoThi: OOHApYKEHHE B KOKE PEIIEITOPOB Pa3HBIX BUJOB YYBCTBUTEIHHOCTH, HC-
CJIeIOBaHHME YaCTOThI UX PACHpPEICTICHUS 10 PA3HBIM Y4acTKaM KOXHU.

Martepuanbl u odopynoBanue. Tepmoa — HeOOJbIAs CTEKIISTHHAS MPOOUPKA, BEPXHSS
4acTh KOTOPOM 3aKpbIBaeTCs MPOOKOM, a B JIHO BMAasiH CTEPKEHb M3 METalla ¢ BBICOKOM TeIuio-
IIPOBOTHOCTBIO (BMECTO TEPMOIa MOKHO HUCTIOIB30BATh HATPEThIE HITH OXJIAXKICHHBIE TYITOKOHEY-
HBIE MIPETapoBalIbHbIE UIJIbI), TOpSYasi BOJA, JIe/, JUHEHKa, OCTphIe MPENnapoBaIbHbBIC UIJIbL.

Xoa padotsl. Pabota BeimonHsieTcs BABoeM. Ha Koxke ThIIbHON YacTH KUCTH HCIBITye-
MOT0 HAYepPTUTh KBaApaT co cTopoHo 1 cm. Ilnomans KoKy B 3TOM KBaapare W MOJJICKUT HC-
CJICZIOBAHUIO.

HcneiTyemslii 3akpbiBaeT ria3a. OcTpoii npenapoBaibHON UTTION ¢ MUHUMAIBHBIM HaXKH-
MOM TIOCJIEIOBATEIBHO BO3JICHCTBYIOT Ha KOXKY IO BCEMY BBIJICJICHHOMY KBaJIpary, (GUKCUPYS IO
OIIYIIEHUSIM UCTIBITYEMOT'O KOJTHUECTBO OOJIEBBIX U OCS3aTENbHBIX TOUEK.

B sToMm jxe KBampare TOYEUHO MPHUKIAIBIBAIOT K KOXKE (TI0 BCEM ydYacTKaM ITOCIIe0Ba-
TeJIbHO) METAJUNIMYECKUI KOHYUK TePMO/Ia, 3aTIOTHEHHOTO TOpsiueil BO/IOM (MM HCTIOIb30BaTh TY-
MTOKOHEYHBIC UTJIbI, HATPEThIE B ropstueit Bojie). [Ipu kak1oM MPUKOCHOBEHHH UCTIBITYEMBIN JI0JT-
JKE€H CO00IIaTh, YTO OH OIIYIIaeT — MPUKOCHOBEHHE WU Terio. [10CUnThIBAIOT KOJIUYECTBO TO-
YeK, P BO3JICHCTBUU HAa KOTOPHIE HCITBITYEMBIH OIyIIAeT TETUIO, a HE MPUKOCHOBEHHE. AHAIIO-
TUYHO OINPEAETUTh KOIWYECTBO XOJOJOBBIX TOYEK, BO3ACHCTBYS HA KOXKY TEPMOJOM CO JIHJIOM
WM UTJIaMU, TIPEIBAPUTEIHHO OXJIAXKICHHBIMH BO JIBY.

Pexomennauuu k opopmiiennio padorsl. OnuimTe Xo padoThl, 3aHECUTE MOTyUYCHHBIE
pe3yabTaThl B Tabnuily 4, 00001uTe HAOIIOICHUS U CIICTANTE BBIBOIBI.

Tabnuia 4 KonnyecTBo penienTopoB KOXH

MopganbHOCTh peucuTopoB KomnuectBo Ha 1 CM2 KOXH

TaxkTnnbpHBIE
bonesnie
TemmmoBeIe
X0JI0AOBBIC

Pabora 24 OnpenesieHue NpOCTPAHCTBEHHbIX MOPOTr0OB TAKTUJIbHON YYBCTBUTEIbHO-
CTH KOKH (3CTe3HOMeTPHs)

TaxkTunbHas 4yBCTBUTENBHOCTh M3y4YaeTCs METOJOM 3cTe3noMeTpuu. Pazmuuator mpo-
CTPAHCTBEHHYIO YYBCTBUTEIBHOCTb, KOTOPAsi XapaKTepU3yeTcs MPOCTPAHCTBEHHBIM MTOPOrOM, U
YyBCTBHUTEIBHOCTb, KOTOPAs OIpeessieTcs Mo cuiioBoMy nopory. [Tog mpocTpaHCTBEHHBIM OPO-
TOM TaKTUJIbHON YyBCTBUTEIBLHOCTH WJIM MIOPOTOM AUCKPUMHUHALMHY (PA3JIMYEHUs) TOHUMAIOT TO
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HaWMEHBIIIEE PACCTOSHUE MEXKTY IBYMsI TOYKAMU KOXKH WIIH CJIU3UCTON 000JIOUKH, TIPH OHOBPE-
MEHHOM pa3/IipaX€HUU KOTOPHIX BO3HUKAET ONIYILIEHUE IBYX IPUKOCHOBEHHM. OH XapakTepusyer
MIPOCTPAHCTBEHHO PA3JIMUYUTEIBHYIO CIIOCOOHOCTD KOXKH U CIM3UCTONW 00O0JIOUKH, 3aBUCAIILYIO OT
TYCTOTHI PACIIOJIOKEHUS B HUX TAaKTHJIBHBIX PELENTOPOB.

YcTaHOBIEHO, YTO HaWOOJIBIICH PAa3IMUMUTEILHON CIOCOOHOCTBIO OO0JIAMAI0T: KOHYHK
a3bIKa, TyObl — 1-1,2 MM; moayieyky najibleB — 1,5 — 2 MM; J1aJIOHHAs: TOBEPXHOCTh MaJbLIEB —
2,2 — 2,5 MM; ceperHa JIaJoHU — 8,9 MM; ThUTbHAS IOBEPXHOCTh KUCTH PYKHU — 31 MM; niperie-
ybe, rosiedb — 40,5 mMm; criuna — 54,1 mm; 6enpo, miaedo — 67,6 M.

eap padoThI: UCIOIB30BATh METOJ] ACTE3UOMETPHUH JIJI ONIPEACIICHUS YIeIbHOU IOT-
HOCTH PACIOJI0KEHUS TAKTHIIBHBIX PELIENTOPOB Ha Pa3HBIX yUaCTKaX MOBEPXHOCTU KOXKHU.

Marepuanbl 1 o0opyaoBaHue: dcTe3noMeTp (IUPKyIb Bebepa), Bara, cnupt. Pabora
MIPOBOJIUTCS HA YEJIOBEKE.

Xoxa padotbl. McnbiTyeMoro, CUIIAIIET0 Ha CTYJIE, TPOCAT 3aKPbITh TJ1a3a. ICTE3UOMETPOM
C MaKCHUMAaJIbHO CBEJICHHBIMU HOXKKaMU MTPUKACAIOTCS K OMPEICTICHHOMY Y4aCTKy KOKU WJTU CJIH-
3UCTON 000J109KH. HeoOXoaumo ciietuTh 3a TeM, 4ToObl 00€ HOKKH ACTE3MOMETpa MPUKACATIUCH
OJIHOBPEMEHHO U C OJIMHAKOBBIM JIaBJICHHEM. [IOBTOPSIOT MPUKOCHOBEHUE, TIOCTENIEHHO Pa3/IBU-
rast HOXKKH 3CcTe3uoMeTpa (Kax bl pa3 yBelInyuBas Ha 1 MM), HAaXOAST TO MUHUMAaJIbHOE PAcCTO-
SIHHE, IPU KOTOPOM BO3HHMKAET OIIYIICHHUE IBYX Pa3AC/IbHBIX IPUKOCHOBEHHI.

Omnpenenenre TPOCTPAHCTBEHHBIX MOPOTOB MPOU3BECTH HA KOKE KOHYHKA (ITOAYIICYKE)
nasblia, JIATOHHOW U ThUIbHOM MOBEPXHOCTSIX KUCTH, HA JIATEPAIILHOM MOBEPXHOCTH MPEIIICUbs,
CIIM3UCTON 000JI0UKEe KOHYMKA fA3bIKA, TY0ax, Ha KOKe KOHUMKA HOca, JI0a, 3aiHell U Hapy KHOI
MOBEPXHOCTH IIIECH.

Pexomenpauum k odopmiiennio padorbl. HalifieHHble BEIUUYUHBI TOPOTOB MPOCTPAH-
CTBEHHOW YYBCTBUTEJIHLHOCTH 3aHecuTe B TalOmuity. [loporn MUCKpUMHUHAIIMU Pa3HBIX YYacCTKOB
MOBEPXHOCTU Te€Jla MPOAHAIM3UPOBATH, UCXOAS U3 CTEINEHHU IPEICTaBUTENIbCTBA ITUX YYACTKOB
KOXXH B KOPKOBOM KOHIIE COMAaTOCEHCOPHOTO aHAIN3aTopa.

Tabnuma 5 IlokazaTenu NpOCTPaHCTBEHHOM TAKTUILHOM YYBCTBHUTEIBHOCTH KOXKH

IIpocTpaHCTBEHHBIN TOPOT

I/ICCJ'ICI[yeMLIe y4acTKu
YYBCTBUTCIILHOCTU, MM

Konunk nanena
JlanoHHast MOBEPXHOCTb KUCTH
ThlIbHAS TOBEPXHOCTH KUCTH
Koxa npeameuss
Konuuk s3b1ka
['y6n1
Konunk HOCa
Koxa 516a
3aHss CTOPOHA IIEH
bokoBasi cTopoHa nien
CpaBHUTE NOJTYUYEHHBIE PE3YIbTATHI U OOBICHUTE UX PA3ITUYUSL.
Padora 25 Habnronenue siBJIeHUsI aJaNTAlMU U NOCIEA0BATEIBLHOI0 KOHTPACTA TEM-
NePaTYPHBIX PeleNITOPOB KOXKH
BosbmmHCTBO perenTopoB 001a1aeT CHOCOOHOCTRIO aAaTHPOBATHCS, KIIPUBBIKATHY K MO-
CTOSIHHO JICUCTBYIOLIEMY CTUMYJY. AJanTanusi pelenTopoB MPOSIBISETCS B TOM, YTO IPU JUIH-
TEJILHOM ¥ HEU3MEHHOM Pa3/IpakeHUH U3MEHsEeTCsl ypOBEHb UX Bo30yaumMoctu. [1pu aTom penen-
TOPbI COXPaAHSIOT CIOCOOHOCTh pearupoBaTh Ha JH000€ U3MEHEHUE TapaMeTPOB Pa3ApaKEeHHUS.
TemnepaTypHas ajantanusi KO>KHBIX PELIENITOPOB IPOSBIISAETCS B U3MEHEHUU NHTEHCUB-
HOCTHU OILYIICHHUS MPH MPOJIOJDKAIOIIEMCS pa3IpakeHUU WK Tocie ero okoHyanus. [lpu amu-
TEJIBHOM JICHCTBUM TEIUIOBOTO WJIM XOJIOZAOBOTO Pa3Apa)XKUTENEH COOTBETCTBYIOIINE TEIJIOBBIE U
XOJIOJIOBBIE PELIENITOPHI KOKU CTAHOBSATCS MEHEE UyBCTBUTENBHBIMU K JAHHOMY Pa3Ipa’KEHUIO.
Leas padoThl: HA IPUMEPE TEPMOPEIIETITOPOB KOXKHM HAOIIOATh SBJICHUE aJaNnTalul U
MIOCJIE0BATENBHOIO KOHTPACTA.
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Marepuanbl u 000opyaoBaHue: 3 cocyla ¢ BOJOW paznuuHoi TemrepaTtypsl (10, 25, 40
°C), ceKkyH10Mep, MOJOTEHIIE.

Xoa padorbl. OnycTuTe KUCTU MpaBoil U jeBod pyk Ha 30 — 40 ¢ B cocyabl ¢ n1uamer-
paIbHO POTUBOIIOIOKHOM TeMiiepaTypoit Bojbl: ropsiuyio (40 °C) u xonoanyto (10 °C). 3aTem
nepeHecuTe 00e pyku B Boxy, Harperyto j0 25 °C. IIpu 5ToM BO3HUKAET OIIyIICHHE KOHTpACTa
(pyxa, HaXOAMBILASACA B XOJIOIHOM BOJIE, OIYIIAET TEILJIO, Ipyras pyKa, HaXOUBIIAsCS B ropsyeit
BOJI€, OLIYIIAET XOJION).

Pexomengaunu k ogpopMieHnI0 padoThl. 3alUIIUTE OMBIT B MPOTOKOJI. OTMETHTE sIBIIC-
Hue KoHTpacTa. OObSICHUTE MOyUYEeHHBIE PE3YIbTAThI.

KonTpoJibHbIe BOpochl

1. Kakwue BBl pelIENTOPOB HAXOATCS B KOke?

2. PaccMOTpuTE MOHEHPOHHO MPOBOAIINE MYyTH OT PELENTOPOB PA3HON MOJAIBHOCTH K
KOpe OOJBIINX MOTYIIAPHA.

3. KakoBa yienbHast INIOTHOCTH U BO30OYIMMOCTH KOXKHBIX PEIIEIITOPOB IS PA3HBIX y4acT-
KOB IIOBEPXHOCTH KOkU? OT 4ero oHa 3aBUCUT?

4. Yo Takoe MPOCTPAHCTBEHHBIA MOPOT TUCKPUMHUHAIIMU TaKTUIBHBIX perentopoB? OT
Yero OH 3aBUCHUT?

5. Kakoe Onosormueckoe 3Ha4€HUE UMEET aJarnTalys perenTopon?

6. KakoB MexaHU3M aJanTanuu peLenTopoB, CCHCOPHOI CUCTEMBbI B 11eTI0M?

3ansrue 10

Padora 26 Akkomoaauus XpycTajauKa

Ilon akkomooayueti TIa3a TOHUMAIOT CIIOCOOHOCTB IJ1a3a HACTPAUBATHCS JUISl YETKOTO BU-
JICHHUS TIPEIMETOB KaK ONM3KUX, TaK M NAIbHUX. B OCHOBE aKKOMOJAIMH JIC)KHUT CIIOCOOHOCTH
XpyCTaluKa U3MEHITh ONTHUYECKYIO CHIIy 3a CUeT M3MEHEHHUsS CBOeW mepenHeil u 3aaHeil Kpu-
BU3HEIL. J{J151 SICHOTO BHJICHUS MIpeIMeTa Jy4IH, OTPaKEHHBIE OT KaKIOH €ro TOUKH, JTOJKHBI ObITh
cokycupoBaHbl Ha ceTyaTtke. Eciiu cMOTpeTh Bllaib, TO OJM3KUE MPEeIMEThl BUIHBI HESICHO, pac-
MJIBIBYATO, TAK KaK Jy4Yd OT OJMKHHUX TOYEK (POKYCHPYIOTCS 3a ceTdyaTkol. QOUHAK080 SCHO 8u-
0emv 00HOBPEMEHHO PA3HO YOAdleHHble Om 21d3a NpeoMembl Hego3modcHo. B 3ToM nerko yoe-
JUTHCS C TIOMOUIBIO MPOCTHIX OTTBITOB.

Iesab padoThl: KUCNIONB3YS pa3Hble BApPUAHTHI OMBITOB, YOSUTHCS B HEOOXOIUMOCTH aK-
KOMOJIAIIMU XPYCTAIMKa JIJIsl Y€TKOTO BUACHUS OJMKHUX U YIAAJICHHBIX IPEAMETOB.

Matepuanbl M 000pyAOBaHUe: IIMPMa U3 TOHKOTO KapTOHA WIM IUIOTHOM Oymaru c
JBYMSI CIICIIAaHHBIMHU UTOJIKOW OTBEPCTHAMHU (MEXIY IIEHTpaMHU OTBEpCTHH He Ooree 2 wmm), 25 —
30-caHTUMETPOBbIE MOJIOCKU MapiM WK OMHTA, OyJIaBKH, KapaH alll.

Xoa padoTsl. Uepes HATAHYTYIO MOJOCKY OWHTA WJIM MapJIu CMOTPST Ha MEYaTHBINA TEKCT,
HaXOJALIMICS HA pacCTOSTHUM 0K0JI0 50 cm oT riasa. TekcT Jerko untaercs, HO He BUIHBI Iepe-
TuieTeHust HUTel OmHTa. Ecim ske puKcHpoBaTh B3I HA HUTSIX, TO HEBO3MOKHO YNTATh TEKCT
noJ HUMU: OyKBBI paciuibiBatoTcs. Ce10BaTeNbHO, HENIb3s OIMHAKOBO SICHO BUJIETh OYKBBI U pH-
CYHOK CETKH OJTHOBPEMEHHO.

Omneit Hleiinepa.

BozbpmuTte mmpmy ¢ orBepcTHsiMA. [logHECHTE ee Kak MOKHO OJrKe K 0OTHOMY Tiiasy. Ye-
pe3 OTBEPCTHS MUPMbI PUKCUPYHTE UM (APYTOM T1a3 3aKPbITh) BEPTUKAIBHO yIEep>KUBAEMBbIil Ha
paccTosiHAM 2 — 3 M OT TJ1a3a KapaHjaami (WM KaKyro-HUOYAb CTOHKY, BEPTUKAIBHYIO YacTh Mepe-
ruieTa oKOHHOM pambl). Ha paccrosauu 20 — 30 ¢M OT ri1a3a moJiBeAuTe CHU3Y 10 YPOBHS B3I
HaIpaBJICHHYIO OCTPHUEM BBEPX IMPENapOBAIBHYIO UTITY, MTPOAOIIKas (PUKCHPOBATh B3TIISAIOM Ka-
panpam. OOpatuTe BHUMaHUE Ha ABOEHHE UTOJKH. [lepeBeuTe B3I HA UIITY, — €€ BBl BUJIUTE
YeTKO, HO TeNephb ABOUTCS KapaH/aIll.

Pexomennauum k ogopmieHuro padorbl. Beinonnus, odpopmure paboTy B IPOTOKOJIE.
Hapucyiite cxemy npenomieHus Jiydeil XpyCTaJIMKOM TIjla3a Ipu paccMaTpUBaHUM OJIM3KO U Aa-
JIEKO PACIOJIOKEHHBIX PEAMETOB, O0BSICHUTE (PU3UOTIOTHUECKUE MEXaHU3MbI aKKOMOJIAITHH.

KoHnTpoJibHBbIE BOIPOCHI
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1. Yrto Ha3wpIBaeTCI aKKOMOIAIHE?

2. B uem 3akimroyaercs mporecc akkoMoaaruu?

3. Kakoii popmbl XpycTaquk MpHu B3MIsE BAAIb? A MPH pacCMaTPUBAHUU OJIMIKHETO
npeamera?

4. KakoB MexaHU3M U3MEHEHHUS CIIOCOOHOCTU XPYyCTaINKa MPEIOMIISTh CBETOBBIE JTyun?

Padora 27 OnpexnesieHne ocTPOTHI 3peHHs

[Tox ocTpoTOIf 3peHHsl MOHUMAIOT CIIOCOOHOCTH IJ1a3a pa3indaTrh ABe OJU3KO0 pacro-
J0KEHHBIE APYT OT ApyTa TOUKHU Kak pasnenbHbie. HopManbHBIN ri1a3 cnocobeH pa3innvaTh
JB€ OJMU3KHE TOYKU pa3aeibHO 1o yriom 3penus 1’ (1 muayra=1/60 rpamyca). OT1o CBs-
3aHO C TE€M, YTO JJIs pa3eIbHOT0 BHACHUA JIBYX TOUEK HEOOXOAMMO, YTOOBI MEXKAY IBYMS
BO30YXJ€HHBIMU KOJOOYKaMH HaX0IMJIaCh MUHUMYM OJiHA HeBO30yxkaeHHas. BeiaencrBue
TOT0, YTO AMAMETp KoJIOOYeK paBeH 3 mKM, JJIs pa3edbHOT0 BUACHUS ABYX TOUEK HE0O-
XOJAUMO, YTOOBI PACCTOSIHUE MEXJY M300paKeHUSIMH 3THX TOUYEK Ha CETYaTKE COCTABIISIO
He MeHee 4 — 5 mxm. Takas BenrMunHa U300paxeHUs MOJIYyUaeTCs] UMEHHO MPU yIJie 3pEeHUS
1'. IlosTomMy npu paccMaTpUBAHUM NOJ YIJIOM 3peHUs MeHee |’ nBe cBeTsuuecs TOYKHU
CJIMBAIOTCS B OJIHY.

Leab padoThl: 03HAKOMUTHCS C METOAUKON ONpENENCHUs OCTPOTHI 3PEHUS C UC-
[0JIb30BAaHUEM CTAHJIAPTHBIX TAOJHUI; IPOU3BECTHU ONPEAEIEHUE OCTPOTHI 3PEHUS KaXK10T0
rja3a u BbIPA3UTh B IPUHSATHIX YCIOBHBIX €IMHHULIAX.

MartepuaJibl 1 000pyA0BaHMe: ClieNHalbHbIe OYKBEHHBIC TAOIUIBI JJIsl ONIpeerne-
HUS OCTPOTHI 3peHus (Tabnuna CuieBa), pyjieTka Ha 5 M, yKa3Ka, IUTOK JIJIs 3aKPbIBAaHUS
riasa.

Xoa pa6orsl. [l onmpeneneHuss OCTPOTH 3pEHUS UCIOJIB3YIOT CTaHAApTHBIE Tal-
TUIBl ¢ OYyKBEHHBIMHU 3HAKaMH, KOTOPBIC pacIoNiokeHbl B 12 cTpok. BennmunHa OyKB B Kax-
o cTpoke yOsIBaeT cBepxy BHU3. CreBa KaxkJa0i CTPOKU CTOUT Hudpa cienom 3a OykBou
D, o6o3Havaromias paccTosiHUE, ¢ KOTOPOI0O HOPMAJIbHBIN I1a3 pa3anydaeT OyKBbI JaHHOU
CTPOKHU MOJ yrioM 3peHus 1’ (Hanpumep, y Aecsatoi ctpoku D=5 o603HauaeT, 4TO NaHHYIO
CTPOKY P HOPMaJbHOM 3PEHUH HYKHO BUJIETh HAa pacCTOSAHUU HE MeHee 5 meTpoB). Tao-
JUIYy BEIIAIOT Ha XOPOIIO OCBEUIEHHOM cTeHe. McnbpITyeMblil caluTCs Ha CTYJ Ha paccTosi-
HUU 5 M OT TaOJUIIBI M 3aKPBIBAET OJMH Tila3 MHUTKOM. JKCIIEPUMEHTATOP YKa3KOU MmoKa-
3BIBACT HCIBITYEMOMY OYKBBI U MPOCHUT UX Ha3biBaTh. ONpeieieHne HAaUMHAIOT C BepXHei
CTPOYKH U, ONIYCKasiCh BHU3, HAXOSAT CaMYI0 HHXKHIOIO CTPOKY, BCE OYKBBI KOTOPOM MCTIBI-
TyeMBbIil OTYETIUBO BUIUT U IPABUJIBLHO Ha3bIBAaeT B TeueHue 2 — 3 ¢. OcTpoTy 3peHus pac-
cuuThiBaroT 110 ¢popmyne: V =d /D, rae V — octpora 3penust, d — pacCTOSHUE UCTTBITYEMOTO
oT Tabnuiel, D — paccTosiHue, ¢ KOTOPOrO HOPMANbHBIN TJa3 JOJKEH OTYETIMBO BUIETH
JaHHYyI0 cTpoky. Eciu, Kk mpumepy, UCNBITYEMbIN ¢ 5 METpOB paznuyaeT Bce OykBbl 10-0i
CTPOKH, KOTOPYIO, KaK ONUCAHO BBIIIE, JOJKEH BUAETh YEJIOBEK C HOPMaJIbHBIM 3PEHHUEM C
5 metpoB, To 5/5 = 1 (HOopMma 3peHus). A €Clii UCHBITYeMbId pa3inyaeT TOJBKO MATYIO
CTPOYKY, /U1 HOPMaJIbHOTO Ti1a3a gqoctynuytw ¢ 12,5 u, o V = 5/12,5 = 0,4.

OnpenensitoT OCTPOTY 3pEHUS KaXK0r0 IJ1a3a B OTAEIbHOCTH U OMHOKYJISIPHO.

Paccuutannas TakuM oOpa3oM OCTpPOTa 3PEHUS BHIPAXKEHA B YCIOBHBIX €IUHHIIAX.
Hopwma 3penus B Hux paBHa 1,0 — 1,25, Huxke 0,8 — TOHMIKEHHAsA OCTPOTA 3PEHUA.

JUist nereil JOIIKOJIBHOTO BO3pAcTa, HE 3HAIOUIUX OYKB, ONpEeaeIeHHe OCTPOTHI 3pe-
HHS BenmeTcs mo tabnaumaMm OplioBOW, Ha KOTOPBIX BMECTO OYKB M300pa)KeHBI, KaKk U Ha
«B3pOCHBIX» Tabnuiax, 12 psaoB yOBIBAIOMINX MO pa3MepaM ONpeeIeHHBIX KapTHHOK.

Pexomenaanuu Kk opopMiieHHI0 padoThl. METOIMKY UCCIIEIOBAHUS U MTOJTYUYECHHBIE
pe3yibTaThl 3aMHUIIUTE B TETPajb MPOTOKOJIOB OMBITOB. 3auKCHUpYWTE M MOKa3zaTenu
HOPMBI 3pEHHUS B YTJIOBBIX U YCIOBHBIX equHUNAX. CpaBHUTE UX CO CBOMMH IKCIIEPUMEH-
TaJIbHBIMU pE3yJbTaTaMH, CAeJIaliTe BHIBO.

KoHTpoJibHBIE BONIPOCHI

1. Yro Ha3BIBAIOT OCTPOTOMN 3peHUA?

2. KakoBa HOpMa OCTPOTHI 3pEHHS B YIIIOBBIX equHUNAx? OT 4ero oHa 3aBUCUT?
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3. UTo 03HAYarOT yCIOBHBIC €IUHUIIBI OCTPOTHI 3pCHUS?

Padora 28 O6napy:keHue cjienoro nATHa no MapuoTTy 1 onpeaeieHue ero iuaMmerpa

Bo3HuKHOBEHME 3pUTENBHBIX OLIYLIEHUS CBSI3aHO C ACHCTBUEM CBETA HA CETYATKY, KOTO-
pasi sIBISIETCSl CBETO- U LIBETOBOCIPHUHUMMAIOLIEH CTPYyKTypoll riaza. CeryaTka MMeEeT BeCchbMa
CJIO)KHOE€ CTPOEHHUE U COCTOUT U3 Pa3HOOOPA3HBIX KJIETOUHBIX 3JIEMEHTOB, 00pa3yIoLuX CIIOH (B
CeTYaTKe IJ1a3a yejoBeKa MX JeciTh). COOCTBEHHO CBETOUYBCTBUTEJIBHBIMH 3JIEMEHTAMHM IJ1a3a
ABIIIOTCS NAIOYKU U KonOouK. BO3HUKaIOIIME B HUX UMITYJIbCHI BO30YKIE€HUS IPUHUMAIOTCA Ye-
pe3 bunonsiprvle KIETKH 2aH2AUO3HbIMU KIIETKaMU, aKCOHBI KOTOPBIX, 00bEJMHUBIIICH B 3pUTEIb-
HBII HEPB, IEPEIAIOT UX B MO3rOBBIE CTPYKTYphl. CeTuaTrka B MECTE BBIXO/A 3pPUTEIBLHOIO HEPBA
U3 TJIa3HOTO S0JI0Ka HE COJEPKUT CBETOUYBCTBUTEIIBHBIX AJIEMEHTOB, BCIEJCTBHE YETO YYaCTOK
9TOT Ha3bIBaeTcs cienvim namuom. Ero Hanuume B OOBIYHBIX YCIOBUSAX HE 3aMedaeTcs, TaK Kak
po0et B 1oJie 3peHMs MaJl 0 IUIOUIad U KOMIIEHCUPYETCS AESITEIbHOCTbIO COCEAHUX YUACTKOB
cetyaTku. OHAKO €ro CYIIECTBOBAHHE C JIETKOCThIO OOHAPYKUBACTCS B KIACCUYECKOM, OIIBITE
Mapuortra, BeinonHeHHoM eme B X VII Beke.

Heab padoThl: 03HAKOMHUTHCS ¢ ONMBITOM MapuoTTa; 00HAPYKUTH CIENOE MATHO, MOITY-
YUTh JIaHHBIE [l pacueTa ero JuameTpa.

Martepuanbl u odopyaoBanue. Tabnuia Mapuotrta s 0OHapYy>KEHHUS CIENOTro ISTHA,
CaHTUMETPOBAs JIMHEMKA.

Xox padoTbl.

Jlia noka3aTesbCcTBa CYIIECTBOBAHMS CIENOro IMATHA MOJIb3YIOTCS CHEUabHBIM YepTe-
JKOM, Ha KOTOPOM M300pa’keHbI HA CIIOUTHOM YepHOM (oHe Oenblil KpyT (0OBIYHO CIeBa) U Kpe-
CTHK (0OBIYHO cIipaBa). B3sTb pUCyHOK B BBITSHYTYIO PYKY U IIOMECTUTbH €r0 NEpe] Ii1a3aMH Ha
paccrosinuu 20 — 25 cm. 3aKpbIThH NPaBbIii 17143, a JIEBBIM I71a30M (UKCUPOBATH KPECTHK, U300-
pakeHHe KOTOpOro MpH 3TOM MaJaeT Ha LEeHTpalibHYylo IMKY. He cBoasi B3riisiia ¢ KpecTHKa,
MeJJIEHHO MPUOIMXKaTh U YAAISATh PUCYHOK, NOKA HA ONpeoeieHHOM paccmosHuy Oenblid KpyT
nepecTaHeT ObITh BUIMMBIM Ha UepHOM (POHE 8credcmaue mozo, umo e2o u3oopadicerue nonaoem
Ha cienoe namHo 0, B TO BpeMs Kak (pUKCUpyeMbIi B3TJIS10M KPECTUK (POKYCHPYETCS Ha CeTUaTKe
B LICHTPAJIbHOM SIMKE a.

Haiitu Takoe paccTosiHue U U3MEPUTh CAHTUMETPOBOM JIMHEHKON (OT uepTexa A0 HapyxK-
HOTO yTJia I71a3a) ¥ BeIpa3uTh B MUJUIUMETPAX, a TAKXKE U3MEPUTh B MUJUIUMETPAX TUaMeTp Kpyra
Ha pucyHke 23. M3BecTHO, 4TO H300pakeHue, MojiyyaeMoe Ha ceTYaTKe, ABJISETCS 0OpaTHBIM
U YMEHbIIEHHBIM, IIPU 3TOM JIyYd, UAYLIHE OT KpallHUX TOYEK MpeaMeTa, IPOXOAsAT yepes
y370By10 Touky (0). Ilpu mocTpoeHun n300pakeHus B Irias3y MOJydaroT JBa MOJOOHBIX
TpeyroiapHuka. OCHOBaHUMEM MEPBOT0O U3 HUX SBISETCS BEIUYMHA IpeameTa (quamerp Oe-
joro kpyra AB), OCHOBaHHEM BTOPOTO — HCKOMBIH THaMeTp clienoro nsatHa (ae). BeicoToit
NEPBOTO TPEYTOJbHUKA SIBIISICTCS PACCTOSIHUE OT PUCYHKa 10 y370Boit Touku (KO), a BbI-
cotoii BToporo TpeyroipHuka (OK) — pacctosiHue OT y3710BOM TOYKH 10 ceTyaTku. M3 mo-
00usI TPEYTrOJbHUKOB CIEAYeT, 4TO

AB : aé = KO:0k, oTkyna

as = AB%xok / KO.

Hcnonb3yss KOHCTAaHTY peaylupoBaHHOTO riasza (0K=17 mm), moncTaBUTh M3BECT-
HbI€ BEJIMYUHBI B (DOPMYIIYy U BBIYUCIUTH pa3Mephl clenoro natHa. Ero nuaMmeTp AoJKeH
OBITH paBeH 0K0JO 1,8 MMm.

Pexomenaanum k opopmiaenuto padorsl. [Iponenars paboty, moay4yuB HEOOXOAH-
Mble U(ppoBbIe JaHHbIE. OnKUcaTh METOJUKY MPOBEIEHHUS OIbITA, MOJTYyYEHHbIE PE3yIbTAThI
U paccuMuTaTh AMAMETP cjenoro nsiTHa. HauepTuth cxemy xoja J1y4yei, KOTopasi HTIOCTPHU-
pYyeT CyThb YpaBHEHHMs, Jaoliero GopMmyy Ui pacueTa JUaMeTpa CIeNnoro MsITHA.

KoHTposbHBIE BONIPOCHI

1. HazoBuTe peuenTupylonme KIeTKH 3pUTEIbHON CeTUaTKu U JaiTe UM XapakTe-
PUCTHKY.

2. Yrto moapazymeBaeTcs Mo 00pa3sHbIM Ha3BaHUEM «CIIEMOE MATHO»?

3. Uro nmokaswiBaeT onbIT MapuoTtTta?
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PabGora 29 Onpenesienne noJisi 3peHust

[Tonem 3peHust Ha3bBIBACTCS MPOCTPAHCTBO, BUAMMOE TJIA30M YEJIOBEKA MpHU (UKCAIUA
B3IJI51a B OJHOW TOYKE, HEMOJIBH)KHOM B3rJsijie. Touka, HA KOTOPYIO (PUKCUPOBAH B3IJISAM, MIPO-
SIMPYETCsl Ha CeTYaTKE B ¢ LIEHTPaIbHOH siMke. Tam (opmupyercs nentpaibHoe 3penue. OHo
o0nanaer HaubOIbIIEH OCTPOTOM, MOCKOJIBbKY B IIEHTPAIBHOMN SIMKE OJHU KOJIOOYKH, UX JUAMETP
3/1eCh HAaMMEHBIINK 110 CPAaBHEHMIO C IPYTHMMHU 00JACTSAMHU CETYATKH, a TNIOTHOCTh HauOOJIbIIas.
U noutu xaxknas konbouka nepeaaet HHGOPMAIUIO B TOJAKOPKOBBIN LEHTP 3pEHUs TOCPEICTBOM
TOJILKO C HEH CBA3aHHBIX CMHUYHBIX OMITOJISPHBIX U TAHTIMO3HBIX KIETOK.

Opnako npu (UKCUPOBAHHOM B3TJISiZI€ Mbl BUJUM HE TOJBKO TO, YTO MPOELUPYETCS Ha
HEHTPAIBHYIO SIMKY, HO U OOBEKTHI, H300paKeHne KOTOPhIX (HOKycHpYIOTCS Ha mepudepuu oT
HEeHTpaIbHOU sIMKH. Takoe 3peHue Ha3biBaeTcs nepudepruyeckuM. OHO UMEET 3HAUUTEIFHO MEHb-
IIYIO OCTPOTY, YeM LIEHTPATBHOE, IIOCKOJIBKY C IepH(EepruH CETIYaTKH BOJIOKHA 3pUTEIHLHOTO HEPBa
MPOBOJST UMITYJIbCHI HE OT OTIEJIbHBIX PELIEITOPHBIX KIETOK, a OT LIEJIBIX TPYII KOJI0OUEeK U ma-
no4ek. M yem nanpiie x nepudepun, TeM STH TPYIIIBI COCTOAT U3 OOJIBIIEr0 YHCIa PEUENTOPOB.
K Tomy ke B 3TOM e HampaBlIeHUU UAET pe3Koe yMeHbIIeHHe yuciia koaoodek. Tak 4to doky-
CHpyeMbIe Ha Mepr(EepPHI0 CETYATKH N300paKEeHHsI HAMH B JIETAISAX HE Pa3IMYaroTCs, 3aTO BaXKHA
9Ta opma 3peHHUs ISl BOCIPUSITHS IBUKEHUS MPEAMETOB BHEIIIHETO MUPA.

[Tone GecrBeTHOTO 3peHHs caMoe OOJIBIIOE, TaK KaK OHO 00EeCTIeYrBACTCS MAIIOUYKOBBIMU
perenTopaMu, KOHIEHTPAIUs KOTOPBIX BhilIe HA nepudepuu. [lomns 3peHust sl pa3TuvHbIX 1IBe-
TOB HEOJAMHAKOBBI, YTO OOBSICHACTCS JITMHON BOJTHBI KAYKAOTO [[BETA M PACTIONI0KEHUEM KOJIOOYEK,
CHEIMAIM3UPOBAHHBIX K BOCIIPHUATHIO OMPEICTICHHBIX [[BeTOB. HanMeHsbIlee mosne 3peHus i 3e-
JICHOT'O 1[B€Ta, YyTh OO0JIbILIE — JIJIsl KPACHOTO, JaJIe€ UAYT MOJIs 3pEHUSI CHHETO U JKEITOIO I[BETOB.

HccnenoBanue moist 3peHUs] UMeeT OOJIbIIOE KIMHUYECKOE 3HauUeHUE AJIs OMpe/esieHus
y4acTKa U XapakTepa MOPa)KeHUsI CETYATKU U 3PUTEIbHBIX MO3TOBbIX ITyTEH.

Leab padoThi: 3aKpENUTh MOHATHE MO 3pEHUS, 03HAKOMHUTHCS C OPUEHTHPOBOYHBIM ME-
TOJIOM OLIEHKH MepUPEepUIecKoro 3peHus U NepuMeTpreH.

Marepuanbl 1 000pyIOBaHMe: ITUPKYJb, JUHEHKA, LBETHbIC KapaHJAIIH, MEPUMETP
®dopcrepa.

Xox padoTsI.

|. Jng xIMHUYECKUX Iiesiel MPUMEHSIOT IMPOCTYIO MPOILEnypy, KOTopasi O3BOJISET BbI-
SBUTB PE3KUE HapylIeHus neprudepuyeckoro 3peHust. IcnbpITyeMblil CTOUT CIMHOM K CBETY HaIpo-
TUB HaOJI01aTeNsl Ha paccTOssHUM puMepHO 1 u oT Hero. Oba rina3a uccienyror mno ouepean. Bo
BpeMs UCCIIEJOBAHUS OJTHOTO TJ1a3a APYrol JOJbKeH ObITh 3aKphIT. HalOmroaresnp 3akpbIBaeT OAMH
IJ1a3, KOTOPbIA HaXOJUTCSI HAIIPOTHUB 3aKPHITOTO Tjla3a UCHBITYeMOro. B To BpeMst Kak HCHbITYye-
MBI{ MPHUCTAJIBHO CMOTPUT HA OTKPBITHIM I71a3 HaOmonaTens, MOCIeIHUH, Aepka MocepeanHe
MEXJly COOOM U UCTIBITYEMBIM C)KaTyI0 B KyJaK PYKY C BBITSIHYTHIM YKa3aTeJIbHbIM MaJlblieM, Be-
JIeT ee OT MepuQepuu Mo HAMPABJICHUIO K LIEHTPY Mo 3peHusi. McnbITyeMblil TOKEH yKa3aTh
MOMEHT, KOI'Jla OH Ha4HET BUJETh MepemelleHne nanplia. Ecnu nosie 3peHrus HopMaibHO Kak y
HaOJro1aTeNs, Tak U Y UCIIBITYeMOro, 00a OHU JIOJKHBI 3aMETUTh IIepeMellieHHe Majiblia OJJHOBpE-
MEHHO. /IBHKEHUS pyKU MOBTOPSAIOT B Pa3HbIX HAIPABJIECHUSAX Yepe3 LIEHTp Mo 3peHus. Takum
00pa3oM, CPaBHUBAIOT MOJI€ 3PEHUSI UCTIBITYEMOT0 M HaOJr0AaTeNs, U MOCKOJIbKY Ha0JI01aTeNhb
HENPEPHIBHO CMOTPUT Ha IJ1a3 UCIBITYEMOI'0, OH MOKET Cpa3y 3aMETUTh U UCIPABUTH JH0O0E OT-
KJIOHEHHE €ro I1a3a oT (PUKCUPYEMON TOUKH.

I. {nst 6omee TOYHOTO HMCCIEOBaHUS MPUMEHSIOT TPUOOP, HA3bIBAEMBIN nepumempom.
OH cOCTOUT U3 METAJUIMYECKOM yTH, KOTOpasl yKpPEIUIEeHa Ha IITATUBE U MOXKET BPAIAThCs, ONU-
ceIBast moirycdepy. B ieHTpe Ayru umeeTcst MaleHbKUi Oelblil AUCK WM MaJleHbKOE MIJI0CKOE 3ep-
KaJblle, KOTOPOE CIIYKUT (pUKcarmoHHON Toukoi. Ha mpoTHBOMONIOKHOM KOHIlE Ipubopa ume-
eTcsl oropa AJis Mo100POJIKA UCIIBITYEMOTO.

HcnbiTyeMbli caiuTCsl COMHOM K CBETY, KiaJeT MoA00poIoK Ha onopy. BeicoTy ee pery-
JUPYIOT TAKUM 00pa3oM, 4TOOBI HCCIICTyEMBIH TJ1a3 OKa3aJicsi Ha OJJHOM YPOBHE ¢ (DUKCAITMOHHOM
TOYKOH B LIEHTPE Ay IEPUMETPA: IPU MPABUILHOM IOJIOKEHUU HUCIBITYEMBIM JODKEH BUACTD
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CBOM I1a3 B LIEHTPAJILHOM IUIOCKOM 3€pKalblie, €CIM OHO BCTaBJIeHO. McnbITyemblil JOKeH 3a-
KPBITh BTOPOH IJ1a3, a JIy4llle 3aCJIOHUTh €r0 SKPaHOM.

VYcTraHaBiIMBaOT yry IepuMeTpa TOpU30HTAIBHO U HaYMHAIOT u3Mepenue. s onpene-
JICHUS TPaHUIl OECIBETHOTO 3peHus OepyT Oenyro (PUIIKy U ImepeMeniaoT ee o BHyTPEHHE! CTO-
pOHe yTu oT nepudepun K HEHTPY 0 TeX MOop, I0KA OHA HE OKAXKETCS B I0JI€ 3PEHUS HCIIbITye-
MOT0, KOTOPBIH B TEYEHHE BCETO ATOI'0 BPEMEHH MPUCTAIILHO CMOTPUT Ha (PUKCAIIIOHHYIO TOUKY.
OTmeuaroT nosiokeHue (puiky (B rpagycax 1o IIKajie Ha BBITYKJIOH cTopoHe Ayru). Pe3ynbraTsl
U3MEPEHUI HAHOCAT Ha 3apaHee MOArOTOBJICHHBIN B MOJIOBUHY CTPAHUIBI YepTexk-Kapty. [Ipoxe-
JaTh TO e, BeJsl (PUILIKY C IPYrOoro KOHIA JyTH. 3aTeM YTy CTaBIT BEPTUKAIBHO U OISITh OLPEJEISIOT
YIIIBL, T10]] KOTOPBIMU HUCTIBITYEMBIi TepU(EpPUIECKUM 3peHHEM 00HAPYKUBAET Oyt (PHIIKY (CBEpPXY
1 cHU3Y). HakoHel1, MOBTOPSIIOT OIBIT IPH HAKJIOHE TyTH B 45° B 0JTHY CTOPOHY U B IpyTyro. Bee Toukwy,
HAaHECCHHbIE HA KapTy, COSTUHSIOT, TIOTyYMB IPaHUIIBI OJIs 3peHns. CpaBHUBAIOT UX C TEMH, KOTOPbIE
U300pakeHbl Ha CTaHIapTHOM Kapre.

3ameHuB Oenyto (PUILKY LIBETHOH, TEM XKE CIIOCOOOM OIPEIEIISIOT IPaHULIbI LIBETOBOI'O 3pPEHHS,
IIPU STOM OT UCTIBITYEMOT'O Mpedyemcs He MOobKO YEUoems camy UKy, HO U MOYHO ONpeoeiums ee
ysem. ONIPeNENsIOT IBETOBBIE OIS 3pEHUS JUIs1 KPACHOT'0, 3€JIEHOT0, KEJITOr0 MU CUHETO0 11BETOB. B xiu-
HUYECKOM HMCCIIEJIOBAHUN YaCTO OIPaHUUMBAOTCS BYMs — TpeMs LiBeTaMu. VIccenoBaHuio nojiexar
00a riaza.

Pexomenanmum k oopmiieHnio padoThl. BeioiaHuB paOoTy, 3amcars METOJUKY U Pe3yJib-
tatsl. [1o mepumverpun odopmireHne pe3ysbTaTa 3aK/IF0uaeTcsl B BEIMEPUMBAHIN IIEPUMETPOB Ha JBa —
TPM 1IBETA JUIs OJJHOTO I71a3a. CpaBHUTH UX, CAENATh BHIBO/IBIL.

KoHnTposibHbIe BOIPOCHI

1. Yro Ha3bIBaeTCs NOJIEM 3pEHUs?

2. C 4eM CBsI3aHO pa3lIuie B OCTPOTE IICHTPATLHOTO U TIepU(EPHUECKOTO 3pSHNS?

3. Pacnionoxxurte LBETOBBIE IOJIS 3pEHHUS B OPSIIKE YObIBAHUS MX IEPUMETPOB.

4. Kakoe 3Ha4eHHE UMEET NEPUMETPHS B KIIMHUKE?

3amsrie 11

Padora 30 OnpenesieHns MOPOroB CIyX0BOH BO30yIHMMOCTH (OCTPOTHI CJIyXa)

OmnpeneneHyue CIyXOBOM UYBCTBUTENBHOCTH, WJIM IOpOra CiIyXOBOW B030yIHMOCTH
(ocTpoTHI cityXa) Ha3bIBaeTcs ayaumoMerpuei. CylecTByeT MHOTO METOA0B IPOBEPKHU CIIyXOBOU
4yyBCTBUTENbHOCTU. Hanbosee nHPOpMaTUBHBIM U3 COBPEMEHHBIX KIMHUYECKUX METO/I0B U LIH-
POKO HUCIIOJIb3YEMBIM SIBIISIETCS HOPO206aa ayouomempus. VIcpITyeMOMyY 4epe3 HayIIHUK IPEIb-
ABIIIOTCS pa3Hble TOHBI, HAUMHAA M0Ja4y KaXKJ0ro ¢ MOJIOpPOroBOro YpOBHS 3BYKOBOI'O JlaBJie-
Hus. [TocTeneHHO MOBBIIAIOT 3BYKOBOE JaBlIeHHE, MIOKA UCIIBITYEMbIil He COOOIAET, YTO OH CIIbI-
muT 3ByK. HaliieHHoe 3HaueHne 3ByKOBOTO 1aBJIEHUsI HAHOCUTCS Ha IrpaduK-01aHK, Ha3bIBaeMbII
ayouoepammoti . Ha Hell KUpHOU 4epToil BBLACTICH HOPMANbHLIUL YPOBEHb CIYX08020 NOpPO2d,
Ha3bIBaeMbIN cTaHIapTHRIM HyJeBbIM — 0 neruben (0 n1b). OH onpeneneH mo u3MEepEeHUsIM OPo-
TOBOM CIIyXOBOH BO30YTMMOCTH y OOJIBIIIOTO YKCIIa MOJIOJIBIX JIFOACH B pa3HbIX cTpaHax. Onpee-
JIMB MTOPOTOBbIE 3HAUYEHHUS 3BYKOBOTO JIaBJIeHUS (KaK OMHCAHO BbIIIE) /U1 TOHOB Pa3HBIX YacTOT,
Ha ayJuorpaMMe MO Ka)kJJ0OM 4aCTOTE OTMEYAIOT, HACKOJIBKO OHU OTJIMYAIOTCS OT HYJIEBOTO CTaH-
Japra, T. €. HOpMaJbHOTO cilyXa. bojee BbICOKME 3HAYEHUS CIIyXOBOI'O MOPOra HAaHOCATCS HHKE
HYJIEBOI JIMHUHU (OTpa)kaeTcs CTENEHb yTPAThI CilyXa). Tak TMarHOCTUPYETCs CIIyX CIIpaBa U cIeBa
IPU  8030YUWIHOU Nposodomocmu 3BYKOB. Kocmuas nposooumocms TpoBepsieTcs MOA00HO, HO
BMECTO HAYIIHMKOB MCIOJb3YETCSI KAMEPTOH, NPUKPEIUISIEMBIN K COCLIEBUAHOMY OTPOCTKY BHU-
couHoM kocTu. CpaBHMBAsI TOPOTOBbIE KPUBHIE ayAMOTPaMMBI JUIsl KOCTHOW U BO3AYIIHOM MPOBO-
JUMOCTHU, MOYKHO CJIEJIaTh 3aKJIFOUEHUE O XapaKTePe U CTENEHH MTOPAKEHUS CITyXa.

Hpyras poKo ucnosb3yemasi MeTOJMKa — peueBasi ayauomerpus. [Ipu pedeBoit ayano-
METPHUH TaKXKe Yepe3 HAYIIHUKH UCIBITYEMOMY NPEAbSBISIOTCS MarHUTO(OHHbIE 3aIIUCH pede-
BBIX TEKCTOB, COCTaBJIECHHBIX U3 CTAHIAPTHBIX CJIO0B. MICIIBITYyeMOro MpOCAT MOBTOPSATH CIBIIIAMBIE
cioBa. HaunHaroT npeIbsaBiIsaTh HCIBITYEMOMY 3aIIUCh C MUHUMAJIBHOM CHIIOH 3BYKa, [IOCTENIEHHO
YCUJIMBAs 3BYK BIUIOTH JIO TOTO MOMEHTA, KOT'/1a UCIIBITYEMbII TPaBUIIBHO MIOBTOPUT MOJPSA 1BA-
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TpH ci0Ba. ITHAMKATOp ay IMOMETPUYECKON IIPUCTABKH YKAXET B ATOT MOMEHT CTENEHb IOTEPU
cilyxa HcbITyemMoro B nenubenax. [IpoBepke momexar oba yxa mocienoBarenbHo. Kpome Toro,
KaX/10€ yXO B OTJEJIbHOCTH NIPOBEPSIETCS HA KOCTHYIO POBOAMMOCTD — 3/1€Ch METO/IMKa 00111ast ¢
IIOPOrOBOU ayAMOMETPHUEH.

EcrecTBeHHO, Takue (GOpMbl KIMHUYECKUX MCCIIEIOBAHNUIN CIIyXOBOM CUCTEMBbI BO3MOXKHBI
TOJIBKO B CTallMOHAPHBIX yciloBuUsAX. Ho ecTh cTapble, 1aBHO IPAKTUKYEMbIE IPUEMBI ONIPEEIICHUS
OCTPOTHI CIIyXa C UCHOJIb30BAHUEM PA3HOOOPA3HBIX UCTOYHUKOB 3BYKOBBIX CUTHAJIOB, B YACTHO-
CTH, YEJIOBEUECKON peuH, a OCTPOTA CIIyXa B 3TUX CIy4asiX ONPEAEIIAeTCs pACCTOSHUEM JI0 UCTOY-
HUKa 3BYKOB, HA KOTOPOM OHH €11€ BOCIIPUHUMAIOTCS.

Jlj1g TaKoro rpy0oro onpeneaeHust OCTPOTHI CIIyXa MOYXHO BOCIIOJIb30BaThCs YaCaMU, MET-
POHOMOM, KAMEPTOHOM U T.II. U U3MEPUTH B METPaX MaKCUMaJIbHOE PACCTOSHHUE, HA KOTOPOM €Il
CIIBIIIEH 3BYK. MOXHO TaKkke ONpPENENATh CIBIIINMOCTh YEI0BEYECKOro rosnoca. Onpezenenue
HY’KHO BECTH MOHAYPAJIbHO, TIOCKOJIbKY, KaK BCE IIaPHBIE OPTraHbl, IPABOE U JIEBOE YIIIU HE BIIOJIHE
TOKJIECTBEHHBI U TIOPOTU X BO30YIMMOCTH MOTYT HE COBIA/aTh.

Henb padoTbl: O3HAKOMUTHCSA € IPOCTHIMU METOJAMHU ONIPEAEIEHUS OCTPOTHI cityxa. Ocy-
IIECTBUTH OMpEJENICHHE MOPOTOB CIYXOBOI BO30YIMMOCTH, HCIONB3YsI PEUYEBYIO M «IaCOBYIO»
METOJMKH, Y HECKOJIIBKUX UCIIBITYEMBIX.

Marepunanbl 1 o0OpyAOBaHHMe: KapMaHHBIE Yachbl WJIH CEKyHIOMEp, W3MEpUTENIbHAs
JICHTA.

Xoa pa6oThI.

1. PedyeBast MeToiMKa OIIPENETICHUS OCTPOTHI CIIyXa.

HccnemoBanue Mpou3BOIUTCS CICAYIOIIUM 00pa3oM: HCCIISIyeMbIid OTXOAUT Ha 4 — 5 m,
CTaHOBUTCS CIIMHOM MM OOKOM K MCCIIeI0BATENI0 U 3aKpbIBACT 0JIHO yXO0. MccnenoBarens memno-
TOM (Ha JIETKOM BBIJIOXE MOCJ€e 00BIYHOT0 BBII0XA) TPOU3HOCUT PA3JIMYHbIE IBY3HAUYHbIEC I (PHI
(4yacTo UCHONB3YIOT LHU(PHI TPETHETO AECATKA: «TPUALATH TPU», «TPUALATH LIECThY, «TPUALATH
YEeThIpe» U T..I., LIECTOTO U Jp.) U MOCTENEHHO YJAJIeTCsl OT UCCIeNyeMOro, oka TOT He Mepe-
CTaHET UX MPABUIILHO NOBTOPSTH. Pe3ynbTaT BEIpayKaeTcsi B METpaxX pacCTOSHUSA, HA KOTOPOM HC-
MBITYeMbIH 0€3 UCKaKeHUI BOCIIPUHUMAET IIETIOTHYIO peub. Hopmoii cimyxa Oynet mojiHoe BOc-
IPUSTHE NIETIOTHOW PEYN Ha PACCTOSHUU S M.

Pazymeercs, 310 rpybast mpoba, HAUBUYaJbHbIE CBOIMCTBA I0JI0Ca HKCIIEPUMEHTATOPA
BHOCAT B HEE 3JIEMEHT HETOYHOCTH, HO MPH MOPAXKEHUHU CIyXa JJake TaKOH crocod OKas3bIBaeTcs
nokazarenbHbIM. CyIIECTBYIOT CHIEIMATIbHBIE CIIMCKH CJI0B, KOTOPBIE IOCTPOEHBI TAKUM 00pa3oM,
YTO B HUX IIPEICTaBICHbI HU3KHE, BBICOKME U CMEIIAHHBIEC 3BYKH.

2. OnpeneneHue OCTPOTHI CIyXa C TOMOIIBIO0 YaCcOB (KapMaHHBIX UM CEKYHIOMEPA).

Hcnonp30Banne THKaHbs 4acoB, nzgarommx 3Byk oT 1500 1o 3000 neproaoB B ceKyHAY,
M03BOJISIET OPUEHTUPOBOYHO YCTAHOBUTH MTOPOT CIIyXOBOW BO30YAMMOCTH TOJIBKO AJIsi OTpaHUYEH-
HBIX YacTOT (HO K 3TUM YacTOTaM y HaC HaMBBICIIAS CIyXOBasi YyBCTBUTEIbHOCTD).

HcnbiTyemsblid TOJKEH OTOUTH OT MCTOYHMKA 3ByKa HA MAaKCHMAJIBHO BO3MOYKHOE pacCTo-
SIHHE, [T0KA OH BOCIIPUHUMAET 3By4YaHHE YaCOBOI0 MexaHu3Ma. OCTpoTa CilyXa BbIpakaeTcsl B MET-
pax 3TOro paccTOSTHUSI.

Pexomennanuu k opopmiieHHI0 padoThl. 3alMILIUTE B IPOTOKOJI X0/ U PE3YJIbTATHI OIIbI-
TOB.

KoHnTpoJsbHbIe BONPOCHI

1. Kakas 3aBHCUMOCTh MEX]Ty TIOPOTOM CITyXa M 9acTOTOH 3ByKa?

2. JlomycTuMm, BBl ONPEAETIIN TOHMKEHUE CIyXa y UCIBITYEMOro Ha MpaBoe yXo, TO Ka-
KMMH U3 U3BECTHBIX BaM TECTOB MOXKHO OIPEAETUTh MPUUNHY OPaXKEHU ciryxa?

3. Aynuorpamma rnokasana norepro ciyxa ciea Ha 30 1b npu BO3IyIITHOM MPOBEICHUU.
AHaIn3 KOCTHOM MPOBOJIMMOCTH CJIeBa U CIIpaBa pa3inyuii He BbIsBUIL. Bain BeiBOJ?

Padora 31 HUcciegoBanne KOCTHOM M BO3AYLIHOW NMPOBOAUMOCTH 3ByKa (ombIT Be-
Oepa)

[TpoBeenue 3ByKOBOM BOJIHBI Yepe3 CIyXOBOM Mpoxojl, OapabaHHYIO MOJIOCTh K YJIHUTKE



43

SBJISIETCS OCHOBHBIM U HA3bIBACTCS 8030VUHbIM 38yKonposedenuem. IIoMuMo 0ObIYHOM BO3yII-
HOW TPOBOAMMOCTH 3BYKOBBIX BOJIH, BO3MOXEH JAPYroil cmocod WX mepesadyd — Hemocpen-
CTBEHHO Yepe3 KOCTH ueperna. Eciau npuiiokKuTh HOXKKY 3Bydalllero KaMepTOHa K COCLEBUAHOMY
OTPOCTKY (K KOCTH 3a YIIHON paKOBHHOM), TO 3BYK CIIBIIIEH AK€ IIPU IIOJHOM IIOPaKEHUH 3BY-
KOIIPOBOJIAIETO anmnapara (CpeiHero yxa). 9To Kocmuas npogooumocns 3ByKoB. B nmoBcenHes-
HOM KM3HU KOCTHAasl IPOBOJUMOCTb HE CYIIECTBEHHA, HO €€ MCCIIE0BAHUE M3/JaBHA LIMPOKO
UCIIOJIB3YETCSl BpayaMH JUIsl JUarHOCTUYECKUX LEeH.

Hean padorsl: MccnenoBarh KOCTHYIO TPOBOJUMOCTH 3BYKOB. O3HAKOMHUTHCS C MPOOOI
Bebepa Ha HapymieHus: BO3yIIHON TPOBOJUMOCTH 3BYKOB U MTOPAKEHUSI BHYTPEHHETO yXa.

MartepuaJnbl 1 000py10BaHHe: KaMEPTOH ¢ 4acToTo 256 I'l, mepKycCUOHHBII MoJI0-
TOYEK, pe3UHOBAas TpyOKa, BaTa, Ne3UHPUIUPYIOUIUNA PACTBOP.

Xoa pabotsl. [IpunoxuB 3Bydalinii KaMepTOH Ha TEeMs MO CPEIHEH JIMHUM TOJIOBHI,
OTPEENAI0T KOCTHYIO IPOBOAMMOCTD 3BYKOB JI 000UX ylIel, — yepe3 00a yxa mpu 3TOM CJIbl-
LIUTCS 3BYK OAMHAKOBOM cuiibl. Ecy e B 0JJHO yXO MOJIOKUTh BaTHBIM TaAMIIOH, TO YEPE3 3TO
yXO0 3BYK OyZeT ka3zaTbcs 0oJiee CUIIbHBIM, BCIEACTBUE YMEHbILICHUS TOTEPU 3BYKOBOU SHEPTHH
yepes Hapy KHBIM CIIyXOBOW IPOXOI.

Taxoe dce ycunenue 38yKa npoucxooum npu 3abonesanuu o0no2o u3 yuteti. llpu Hapy-
IICHUHU 3BYKOTIPOBEACHHS B CpeIHEM yXe (0TBepcTHEe B OapabaHHOI NEperoHKe, CPalleHUE CIIy-
XOBBIX KOCTOUEK, CHU)KEHHE TTOABMYKHOCTH MEMOpPaHbl OBAIBHOTO OKHA) 3BYK KaXETCSl CUIIbHEE
Ha CTOPOHE NMOpaXeHHOro yxa. Eciu xke nopakeHo BHyTpeHHeE yX0 (IOBPEKIAECHUS BOJIOCKOBBIX
KJIETOK, U3MEHEHHE (DYHKIIMOHAJIBHBIX CBOMCTB BOJIOKOH CIIyXOBOTO HEpPBa), TO OILIYIIIEHHUE BOC-
NPUATHSA 3ByKa CMEIIAETCsl Ha CTOPOHY 3/10POBOIO yXa.

Uto0bl yOEIUTHCS, YTO YaCTh 3BYKOBOM SHEPTUU PACCEUBACTCS IPH MPOXOKICHUU Yepe3
HapY’KHBII CIyXOBOH MPOXOJ, CAEAYET COEAUHUTH YIIM JBYX HCCIEIyEMBIX PE3UHOBOU TpyO-
KO M NOCTaBUTh OJJHOMY M3 HUX Ha I'0JIOBY 3Byualuii kamepToH. [Ipu 3TOM BTOpOH 4enoBek
TaK)K€ YCIBIIIUT 3BYK B PE3yJIbTaTE PACIpOCTPAHEHHUSI 3BYKOBBIX BOJIH U3 HAPYKHOTO CIIyXOBOTO
IIPOX0/1a IEPBOT0 UCCIIENYEMOTO.

Pexomenagauuu k ogopmiienuto padorsl. [Iposens uccnenoBanne, ohoOpMUTH TPOTO-
KOJI ¢ OOBSICHUTEIbHBIMU BbIBOAAMU. OOs3aTeNbHO B BBIBOJAX OTPA3UTh CYTh KIMHUYECKOM
npoObI Bebepa.

KoHTpoJbHBIE BOIPOCHI

1. Kak ocymiecTBIsIOTCS BO3yIIHAs U KOCTHAs MPOBOJAMMOCTH 3BYKa?

2. Kakue HapylIeHUs CIIyXOBOM CEHCOPHOW CHCTEMBl MOXXHO BBIIBUTH C IMOMOUIbIO
npoObl Bebepa? Kak kaxx10e U3 HUX NposiBIsETCA B X0/€ onbiTa Bebepa?

3. ¥V namueHTa ¢ Mmjaoxo cIiblIIalMM JeBbIM yXoM npoba BebGepa mokaszana cMmerieHue
BOCIIPUHUMAEMOr0 3ByKa KaMEpTOHA B IIPaBylo cTOpoHY. Kakoil BBIBOJ cieayeT cuenars?

Padora 32 CpaBHeHHe KOCTHOH M BO31YILIHOW NPOBOJAMMOCTH 3BYKOB (OnbIT PHHH?)

CnyxoBast 4yBCTBUTEJIBHOCTD K 3ByKaM, JOCTaBIIIEMbIM K BOCIIPUHUMAIOILIEMY aIllapaTy
BO3/YIIHBIM IIyTE€M M 4epe3 KOCTH, pa3zHasi. DP(PEKTUBHOCTh KOCTHOW MPOBOJUMOCTH y Yelo-
BEKa C HOPMaJIbHBIM CIIyXOM HECpPaBHEHHO MEHbIIE BO3AYILIHOW MpoBoauMOCTH. M oHa MeHs-
eTCsl IPU HapyIIEeHUsX ciiyxa. Beipa3uTh creneHb 3p(GEeKTUBHOCTH TOM U MHOH MPOBOAUMOCTH
MO>KHO 4Yepe3 JUIUTEbHOCTh BOCIPHUATHUS 3ByKa KaMepTOHa. Takol METOANYECKUH MOAXO0 ] BbI-
pakeH B JuarHoctuyeckoit mpode Punns. Tect PUHH MO3BOJISIET CpaBHUTH BO3IYIIHYIO U KOCT-
HYI0 TPOBOJUMOCTH B OJIHOM U TOM K€ yXe.

Henn padortel: [IpoBecTn cpaBHEHNE NIUTENBHOCTH BOCIIPUATHUS 3ByKa KAMEPTOHA IIPU
BO3AYIIHOM M KOCTHOW IMPOBOJAMMOCTH 3BYKOB. O3HAaKOMMTBCSA C T€CTOM PWHHY sl quarHo-
CTUKHM NTaTOJIOTHH CITyXa.

MarepuaJibl 4 060pynoBanme: kamepToH (256 Iy wnu 128 'y), nepKyCCUOHHBIN MOJIO-
TOYEK, CEKyHAOMEP.

Xoa pa0doThl. 3Byvaluii KAMEPTOH MPUKIIAABIBAIOT K COCLIEBUIHOMY OTPOCTKY BHUCOY-
HOM KocTh. CIbIIIEH 3BYK, KOTOPBIN IIOCTENIEHHO Oclla0eBaeT U, HAaKOHeIl, ucue3aeT coBceM. Kak
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TOJIBKO 3BYK I1€PECTAET OBbITh CIIBIIIEH, KAMEPTOH MEPEHOCUTCS K yXY: 3BYK CHOBA CTAHOBUTCS
CIblIeH. [Ipu nopascenuu 36yKonpogoosauje2o annapama naobniooaemcs obpamuoe seieHue:
38yuAUUTE KAMEPMOH He CIbIUEH Y HAPYACHO20 CIYX08020 NPOX00A U CALIUUUMCI NPU NEPEeHOce
€20 Ha KOCMmb.

BbInonHUB BhILIE IPUBEIEHHYIO 4acTh pabOThI, OOHAPYKHUB 0KMJAEMble 110 OIUCAHHIO
SBJICHMUS], C/I€JIaliTe BBIBOJL OTHOCUTENIBHO YyBCTBUTEIBHOCTH CEHCOPHOM CUCTEMBI K 3BYKOBBIM
KoJ1e0aHUsAM, JOCTUTAIOIIUM BOCIPUHUMAIOIIMX CTPYKTYP BO3AYIIHBIM IIPOBEIEHUEM U KOCT-
HBIM.

Hpyras yacTb paObOThl 3aKJII0YAETCs B HEMOCPEIACTBEHHOM (PMKCHPOBAHUU JJIUTEIBHO-
CTEl BOCHPUATHUS 3ByKa KaMEPTOHA IIPU BO3AYIIHOM U KOCTHOM MX IPOBEAECHUH PELENTOPHBIM
CTPYKTYypam.

Ecnu oTHOLIEHHE BpeMEHU 3BYy4YaHHs] KAMEPTOHA I BO3AYIIHOM U KOCTHOM IPOBOJIHU-
MocTHu paBHseTcs 2:1, To TecT PUHHA Ha3bIBaeTCs MONOKUTENbHBIM (HopMa). [Ipu ocnabienun
BO3JIyIIIHON NPOBOJAUMOCTHU TecT PUHH? craHoBUTCS oTpunatenbHbeiM (1,5:1; 1:2). Ilpu nonHoi
[JIyXOT€ Ha 3ByK KaMepTOHa 4yepe3 BO3]yX, HO BOCHPHUIATUU €ro yepe3 KocTh TecT PuHH? 000-
3HAYAETCA KaK OECKOHEUHO OTPHUIIATEIbHBIN (— o).

Pexomenganum k opopmiieHHI0 paboTsl. Pe3ynbraTsl paboThl B IPOTOKOJIE BBIPa3UTh
B (popme TabnHIIBI, B KOTOPYIO BIUCATH JAJIUTEILHOCTH BOCHPHUATHS 3ByKa KaMEepPTOHA MIPH BO3-
JYIIHOM M KOCTHOM €r0 IPOBEJIEHNH, a TAK)KE PACCUMUTAHHOE COOTHOILIEHHUE ITUX JUIMTEIBHO-
cTen.

IIpousBecTy OLIEHKY OIBITA, OTPA3UB ATO B BHIBOJAX.

Tabnua 6 IlokazaTesnn BO3AYIIHOW U KOCTHON IPOBOJUMOCTH

YacroTa KoJe- JIIMTeIbHOCTh BOCIIPUSTHSA 3BYKa (C)
O0aHuii Kamep- | 3BYKOIPOBEICHHUE Y UCHBITYEMOro
B HOpME
toHa (I'm) IIpaBoe yxo JleBoe yxo
Bo3aymiHoe 75
KoctHoe 35
138 OTHoOLIEHNE TUTEIb-
HOCTEN BOCTIpUSATHUS 2:1
3BYKa (tB03; txocr )
BoznymniHoe 40
KocTtHoE 20
256 OTHoILIEHNE TUTEIIBHO-
CTel BOoCTIpHSITHA 3ByKa | 2:1
(tBo3; trocr )

Padora 33 Onpenesienne BepxHell U HHKHeH IPaHULl YaCTOThI KoJieOaHUil, BOCIIPHU-
HHMaeMbIX YXOM YeJIOBeKa

Cityx0oBOM aHaIM3aTOp YEIOBEKA MO CPABHEHUIO CO MHOTMMH MJIEKOMTUTAKOIIMMH BOCIIPH-
HUMAET 3BYKH JIOBOJIbHO Y3KOM MoJI0Chl 4acToT. HukHsis rpanuia B npeaenax 16 —22 I'u, a Bepx-
Hs1s1 — 20 — 22 teicstun [ B 3penoM Bo3pacTe STOT AMana3oH HAauWHAET TIOCTETIEHHO CYKUBAETCS
KaK 3a CUeT HU3KHX, TaK U BHICOKHUX 3BYKOB. OCOOEHHO YMEHBIIIAETCS BOCIPUATHE BEICOKHX 3BY-
KOB.

eanb paGoThI: BRISBICHUE UH/IMBUIYaJIbHOTO 1UANa30Ha BOCIPUHUMAEMBIX CITyXOM 3BY-
KOBBIX 4acTOT.

Martepunanbl 1 000pyi0BaHHe: 3ByKOTE€HEPATOP.

Xoa padoTsl. BKITIO4aroT 3ByKOr€HEepaTop B OCBETUTENIBHYIO CETh TOPOJICKOTO TOKA, MPO-
rpeBarOT MpuOop. Bee SABISIOTCS CHBITYEMBIMU: KaXKbIA JOKEH OTMETUTH T€ CaMble HU3KHUE U
T€ caMbl€ BBICOKHE YacCTOThI, KOTOPbHIE OH B COCTOSTHUM BOCIIPUHUMATh CIIyXOM IPH MOCTOSTHHON
rpomkocTH 3Bydanus (20 — 30 JIb). CuneTsh UCTIBITYEMBIM HAJ0 OOJBIINYIO YacTh BPEMEHH KCTIe-
PUMEHTA HEMOJIBU)KHO, HE BEPTETh T'OJIOBOM.

Cuauana npeabsiBisiercs: curHan B 30 — 40 ', 3aTeM yacToTa 3ByKa MOCIIE€I0BATEIBHO
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yMeHbInaercs. [ kaI0ro mociaeIyIoniero curuana Ha3bIBaeTcsl ero yactora. [IpucyrcTByro-
mue, caymas, GUKCUPYIOT 3HAYCHHE TOW YaCTOThI, KOTOPYIO €Ile BOCTIPUHUMAIOT.

[Tocne ompeneneHust HUKHEH IpaHUIBI BOCIPUHUMAEMBIX YaCTOT 3BYKa CIIEyeT Mpeib-
SBJISITH 3BYKHU C MOCIEA0BATEIIbHBIM MOBBIIEHUEM 4acTOThI 10 6 — 10 Thicsiu repiy (qo00aBiisst o
COTHE repir). 371ech MOKHO OOpaTUTh BHUMAHUE HA OIIYIICHHWE YCUJICHUS TPOMKOCTH CHUTHAJIOB,
x0T 3T0ro Het. [IpocTo K 3BykaM CpeJHUX YacTOT BOCIPUHUMAEMOTI0 AMANa30Ha Halla CEHCOp-
Hasl crucTeMa Haubosee YyBCTBUTENbHA (CHUYXKACTCS CUIIOBOM OPOT BO30YIMMOCTH ).

OT ocTaBuIECSs TTOJIOBUHBI CIBIIIMMOTO JUAMa30Ha 3BYKOB PEABSBISATh CUTHAIBI, TIO Ya-
crote kpatHble Thicsiue (11 ThIc., 12 ThIC., 20 THIC., 21THIC.). K@XKIBIi1 HCTIBITYEMBIH 3aIIOMHUHAET
YaCcTOTY 3BYKa, KOTOPBIM OH €Il CIBIIINT. B 3T0ii yacTu ncciie10BaHUs UCTIBITYEMBIE MOTYT Je-
JaTh Pe3KHe MOBOPOTHI FOJIOBBI, KOTOPbIE MPEMATCTBYIOT J0 ONpPEAEICHHON CTeNeHH HACTYILIe-
HUIO aJIalTalliy, OBICTPO HACTYHAIOIIEH PU BOCHPUATHH 3BYKOB BBICOKOW YaCTOTHI.

Pexomennanuu Kk opopmiieHuro padorspl. [lonyuyeHHbIe JaHHBIE 3aHECTU B MPOTOKOJ U
c/ienaTh BBIBOBI.

Padora 34 Jlokanu3anus 3ByKa B IPOCTPAHCTBE (POJib OMHAYPAJIBHOCTH CJIyXa)

C momomIpIo CIyXOBOH CEHCOPHOW CHCTEMBI )KMBOTHBIE W UYEJIOBEK MOTYT ONPEACIATH
HAIpaBlieHUE 3BYKAa U CTENEHb €ro YJAJICHHOCTH, T.€. JIOKAJIM30BaTh HMCTOYHUK 3ByKa. JTa
CIIOCOOHOCTBh HA3bIBAETCS MPOCMPAHCMBEHHBLIM CyXoMm. Jlokanuszamus 3ByKa OCYLIECTBIISETCH,
[JIaBHBIM 00pa3oMm, Ojarogapsi CHMMETPUYHOCTH TOJIOBUH CIIyXOBO# cHcTeMbl (OMHaypaibHBIN
cinyx). IlpocTpancTBeHHas JoKanu3alusl 3ByKa MpU CIYIIAHUUM OJHUM YXOM (MOHAypasbHO)
OCYIIECTBIISIETCS CO 3HAYUTENBbHBIMU OIIHUOKaMU. Ta oice mpyoHOCMb JIOKAMU3AYUU 38VKA
NPOABIAEmMCcs NPU 0OHOCMOPOHHEM HAPYULEHUU CTIYXA.

CrocoOHOCTh OMpeenaTh HalpaBlIeHUE 3ByKa OCHOBAHA Ha HECKOJIBKUX (pakTopax.

Bo-niepBbIX, om pazuuysl 60 8pemenu npuxooa 38yK08ot 60Hbl K HPAGOM) U IeBOMY VXV .
OOBIYHO OJHO YXO PACIOJIOKEHO Jajbllle OT UCTOYHUKA 3ByKa (AL). Pasnuiyy B paccrossHumn
MOYHO paccuuTaTh 1o popmyie: AL=dxsin a, rae d — paccrosiHre MEXIY yIIaMH, a & — yTOl,
[OJl KOTOPHIM HCTOYHHUK 3BYyKa PACHOJIOKEH 0 OTHOLIECHHIO K HCHBITyeMOMy. BpemeHHas
3amepkka At = AL/v, rae V — ckopocTh 3ByKa.

Bo-BTOphIX, npu 3gykax 0o 750 — 800 [y (c 60mbII0N AITUHON BOJHBI, CIOCOOHOM OTH-
0aTh TOJIOBY KaK MPEMSATCTBUE) — OM pa3zHocmu (haz 36YK060U 80JIHbL, OOCMUSAIOWUX NPABO2O U
J1e8020 yXxa.

W, B-tpetbux, npu yacmomax ceviuie 800 'y (T.e. ¢ JNIMHON BOJHBI MEHbILIEH IBOWHOTO
paccTOSTHUS MEX]y yIIaMU — MeHee 42 cM) ompe/iesieHrne HalpaBJIeHHOCTH 3ByKa OCYLIECTBIISA-
€TCSl N0 PA3HOCMU 2POMKOCIMU 36VKA: ONMKAWIIIUM K HICTOYHUKY 3ByKa yXOM 3BYK BOCIIpUHUMa-
€TCs TIPH TaKUX YacTOTaxX Kak 0oJiee MHTEHCHBHBIN.

Hean padorsl: yOenuTbes B HEOOXOIUMOCTH OMHAYpaJIbHOTO CilyXa JUIsl YeTKOM JIOKa-
JU3allMd UCTOYHHUKA 3BYKa.

MarepuaJibl M 000pyI0BaHHE: KAMEPTOH, MOJIOTOYEK.

Xoa pa0doTsI.

HccnenyeMoro ycaxuBaroT Ha CTYJI CIIMHOM K MCCIIEAOBATENtO. VICBITYeMblii 3aKphIBacT
17134, OH He JI0JIKeH MPOU3BOAMTH BO BPeMsl ONbITA IOBOPOTOB I'0JI0BbI M Kopiyca. CHavana npoBepsieTcst
CITOCOOHOCTB JIOKQTM3AIMH 3BYKa OMHAYPATHHO (TP CITYIIAHKMH IBYMS YIIIAMU). DKCTIEPUMEHTATOP JICPYKUT
KaMEpTOH CIpaBa WIM CJIEBA OT MCTILITYEMOT'0 Ha PACCTOSIHUM OKOJIO METpa OT Hero, Ha 2 — 3 CeKyH/IbI BbI3bIBas
€0 3By4aHue, MOTOM C JIPYTOM CTOPOHBI, C3311, Ha Pa3HBIX YPOBHSIX, HaJl FOJIOBOM. KaxKIbIii pa3 UCTIBITYEMBbIiA
ONpeZIeNsieT U MOKa3hIBAET KapaH/IallioM B BBITSHYTON pyKe HanpaslieHue 3ByKa. OCTalbHbIE B IPYTIIE BHUMA-
TENHHO HAOMIO/IAFOT, MOTYA, 3aTIOMUHAs BCE OCOOEHHOCTH UCTIBITYEMOT'O B JIOKATM3AIH UM 3BYKOB.

Ioce 31010 HCCNenOBaHs! HCTILITYEMBIi B O/THO YXO 3aKJIa/IbIBACT BATHBIN TAMITOH, ¥ BCE MOMEHTbI
OIbITA [TOBTOPSIFOT.

Y6emuThest, 4TO MOHAYpaTbHast (OTHHM YXOM) JIOKTH3ALIHs 3BYKOB ropasio criadee OUHaypaTbHOM.

MOXHO pacIMpyUTh SKCIIEPUMEHT: Pa3pelliTh UCTIHITYEMOMY C 3aTAMIIOHMPOBAHHBIM OTHUM YXOM
BpaIl[aTh TOJIOBOM, OMPEJIEIIss HAIPaBJIeHHUE HCTOYHNKA 3BYKa. TOUYHOCTB JIOKAIM3AIINH 3BYKa BO3PACTET, HO BCE
PaBHO Oy7IeT Xy>Ke, 4eM Mpr OMHAYPATTEHOM CITyXe.
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Pexomennaiym k ogopmiienuio padotsl. [Ipozaenars paboTy, onwvcars ee X0 BHITIOIHEHNS, TI0ITy-
YeHHbIE PE3yIIBTATHI X HAOIOICHHS BHECTH B IPOTOKOJL, IaTh OOBSICHEHsI HA0IIOIaeMbIM (DakTam.
KoHTpoJsibHBIE BONIPOCHI
Kakoe 3BykomnpoBenenue 6osuee 3pHeKTuBHO?
Kaxkue napymieHnus ciryxa BBISBISIOTCS Tpo00it PuHHA?
O 4eM CBUIETENBCTBYET OTpULIATENbHBIN TECT PUHHA? BeckoHEUHO OTpULIaTENbHBIN?
Kakue 3ByKOBBI€ UaCTOTBI BOCIIPUHUMAET YEJIOBEK?
B yem npenmyiecTBa GMHaypaNbHOTO CiIyXxa?
KakoB MexaHM3M JIOKaIU3alM1 HU3KOYaCTOTHBIX 3BYKOB?
KakoB MexaHM3M JIOKaIU3alui BBICOKOYACTOTHBIX 3BYKOB?

NookrwnpE

3ansrue 12

Patora 35 HaOuroneHue nocjieacTBUi pa3pyuieHnsi BeCTHOYJISIPHOIO annapara y Jisi-
TyHIKH

Ponb nonaykpy»KHBIX KaHAJIOB Yy JIATYIIKH MPOSIBIISIETCS KaK B I103€, TAK U BO BPEMs IIepe-
MEIIEHNU Ha cyllle U MIaBaHus B BoJie. [locne olHOCTOpOHHErO pa3pyleHus NOMYyKPYKHBIX Ka-
HAJIOB Y JIAYLIKU HapyIIAeTCsl TOHYC OJHOM MTOJIOBUHBI Tela. [locie 1ByCTOpOHHEro pa3pyieHus
MOJIYKPYXHBIX KaHAJIOB 00pallaeT Ha ce0si BHUMaHUE Pe3KOe HapyllIeHHE I1aBaTeIbHbIX JABMKE-
HUU.

Heawb padotsl: VccnenoBaTs HapylIeHUs TOHYCa U JIOKOMOLIMY Y JISITYIIKHU TIOCTIE pa3py-
IIEHUs Y Hee JaOUpPHUHTOB.

Marepuanbl 1 000pyI0BaHMe: JISATYIIKA, MPENAapOBAIbHBIA HA0Op, BAaTHBIE TAMIIOHBI,
MapJIs.

Xoa padotsel. [logoiTu K MOMYKPYKHBIM KaHajlaM JIATYLIKU JIETKO 4Yepe3 MOJIOCTh pTa.
3aBepHyTh B KyCOUEK MapJjH JATYIIKY. B3sTh €€ B 1eByto pyKy Tak, 4TOOBI €€ CIIMHKA JIeXkalia Ha
nanoHu. [TMHIETOM OTTAHYTH HM)KHIOKO YENIIOCTh U IPUXBATUTh €€ Mapiiel, B KOTOPYIO 3aBEpHYTa
marymka. CkanbleneM pa3pesaTh CIU3UCTYI0 000JO0YKY BJIOJIb OCHOBHOM kKocTH. Ecnu pa3nsu-
HYTb Kpas paHbl, TO BUJHO, YTO OT OCHOBHOH KOCTH B IONEPEYHOM HANpaBICHUHU OTXOMST JBE
NOJyOCHOBHBIE KOCTH. C MOJTyOCHOBHOM KOCTH CKaJblIeJIeM COCKaOIUTh HaaKocTHHLY. [Tpu aToM
HA4YMHAET MPOCBEUNBATH OEJIbIN KPYKOK BETMYMHOMN C IPOCSHOE 3€PHO, KOTOPBIN U MpeACTaBIsAET
co0OM MOTYKpYXHBIN KaHai. B 3TOT Genblif KpyKOK BKOJIOTh MPENapoOBAIbHYIO UIUTy U Bpalla-
TEIbHBIMU JBHKEHUSIMH Pa3pylIaloT JJAOUPUHT. Yepe3 HEeCKOIbKO MUHYT, MOC]IE TOTO KakK Jis-
T'yIIKa OIPaBUTCS OT ONEpaliy, HabI0AaTh 3a ee noBegaeHueM. OTMETUTh, YTO JIATYIIKA TPUHH-
MaeT XapaKTepHYIO M103Yy: C OTIEPUPOBAHHON CTOPOHBI KOHEYHOCTH OKA3bIBAIOTCSI HECKOJIBKO MOJI-
TSHYTBIMH, & C IPOTUBOIIOJIOKHOM — BBITSIHYTBIMU; I'OJI0BA JISATYIIKH U KOPILYC IIOBEPHYTHI B OIlE-
pUpPOBaHHYIO CTOPOHY. [Ipy MpbDKKax JAryHIKa IBUXKETCS 10 KPYTy (MaHEKHbIE JBUKEHUS ). DTO
paccTpoCTBO KOOPAMHALIMY JBUKECHUSI IPOSIBIIAIOTCS U IIPU HAXOXKICHHH JIATYIIKU B BOJIE: IUIA-
BaTeJIbHbBIE IBH)KEHUS TAKXKE COBEPILAIOTCA IO KPYTY.

ITocne pa3pylieHus: BToporo JabUpHHTA y JISATYIIKH Ha0JII0JaeTCss KOMIIEHCAIHs B TI0JI0-
KEHMH Tella MPU HAaXO0XJIECHUU €€ Ha Cylle, HO IJIaBaTeNbHbIE JBUKEHHSI OCTAIOTCS HapyIleH-
HBIMH: OHM CTAHOBSTCSI XaOTMUHBIMM, HapyLIaeTCs OPUEHTALUs B IPOCTPAHCTBE.

Pexomennanum k opopmiteHno padoTbl. 3anucaTh X0/1 Ollepaliy U HabIoJaeMyto KapTHHY
B IOBE/ICHUU KUBOTHOTO. C/1e71aTh BBIBO/IBI O POJIM JTJAOMPUHTOB. M300pa3uTh cxeMy MECT pacmo-
JIO’KEHUS JIJAOUPUHTOB Y JISTYIIKH

Padora 36 Hadronenne Bpamare1bHOro HUCTarMa

[Ipu BpamieHnuu Tena BOKPYT BEPTHUKAIbLHOW OCH MPOUCXOAUT BO30YKICHHE PELIETITOPOB
BECTHOYJISIPHOTO amnmapara MoJ| BIUSHUEM SHEPrHUH BO3PACTAIOLIMX WM yOBIBAIOIINX YTIOBBIX
YCKOpEHUM. DTO SABISETCS NPUUNHON BO3HUKHOBEHHS 0000 pedieKTOPHON peakluu, KoTopas
Ha3bIBAETCSI HUCTarMOM ToJIOBbl. HucTarm rojoBsl NposiBIASETCS B TOM, YTO TOJIOBA BHAYAJIE MEJI-
JIEHHO IIOBOPA4YMBAETCs B CTOPOHY, IPOTHBOIOJIOKHYIO HAIIPABJIEHUIO BPAILIEHHs, a 3aT€M OBICTPO
BO3BpAIIAeTCs B UCXOJHOE nojoxkeHue. [Ipu BpamieHun Taxke HaOI0JaeTcsl aHAIOTUYHOE JIBH-
KCHME IJ1a3 — TJIa3HOM HUCTAarM.
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Heap paGoThl: HAOIIOIATh HUCTArM TOJOBHI U IJ1a3 MPU OTKPBITHIX U 3aKPBITHIX Iia3ax,
OINPEAEIUTD JJIUTEIbHOCTh HUCTarMOBBIX PEAKIIUI.

MarepuaJbl 4 00opyaoBaHue: kpeciio bapanu, cekynaomep.

Xona pabdorsl. McnbiTyemMoro ycaxuparoT B Kpeciao bapanu, 3aKpbIBatoT IepeIHIO0 Iepe-
KJIAUHY Kpecia u npousBoasT BpamieHue (10 Bpamenwuii 3a 20 c¢). Bo BpeMs BparieHus BHUMa-
TEJBHO CIEIAT 3a II0JI0KEHUEM T'0JIOBBI U TYJIOBUILA UCIBITYEMOIO, a MI0CJIE OCTAHOBKH Kpecia —
3a MOJIOKEHHEM T'OJIOBBI, TyJIOBUIIA U TJa3. [Ipy HopMabHOM (QYHKIMOHATLHOM COCTOSIHUHM Jia-
OMPUHTOB HAOIOAIOT HUCTArM TOJIOBBI M IJ1a3. 3alMCBHIBAIOT BPEMsi HUCTArMa, YYUTHIBasl, YTO
CpeaHss MPOAOJKUTENIBHOCTH €ro npospieHus 20 — 30 ¢. OnbIT MOBTOPSIOT, NPEIJI0KUB UCIIbI-
TyEMOMY 3aKpBbITh IJ1a3a BO BPEMsI BPAILICHHUS.

Pexomenagauuu Kk opopmiienuro padorbl. Onumure xoa onbita. OnpeaeauTe U 3amnu-
LIMTE BPEMs MPOSIBICHUS HUCTarMa rojioBbl U 1i1a3. CpaBHUTE pe3ysbTaThl y HECKOJIBKUX HUCIIbI-
TyEeMbIX.

KonTpoJsbHbie Bonpocsl.

1. Yem mpexacraBneH nepudepuyeckuil oTAen BecTUOylsapHoro aHanusaropa? KakoBo
CTPOEHHUE PELENTUPYIOIIHUX CTPYKTYp?

2. IlpoBopsmue nyTy U siApa BECTHOYISAPHOTO aHAIN3aTopa.

3. KakoBa (pyHKIIMOHANBHAS POJIb BECTUOYIISIPHOTO aHATU3aTOpa?

Pa6ora 37 Kapra BKycOBBIX N0JIell A3bIKa

Bocnpusarne XuMHYeCcKUX pa3apa)kxuTesed BHENIHEN CPeibl, IOMUMO JIEUCTBUS UX Ha pe-
HENTOPbl OOOHATEIHLHOTO aHAJIM3aTOPa, UMEET MECTO U MPU HETIOCPEICTBEHHOM COIPHUKOCHOBE-
HUH psi/ia BEIeCTB (MPEHMYIIECTBEHHO MUIIEBHIX) CO CIM3UCTON 00070uKoi nmonoctu pra. [lo-
CeHsse CHa0XEeHa CIEeNHATBbHBIMU pPElEnTOopaMu, SBISIONIMMUCS Nepu(epudeckuM OTIeIOM
BKYCOBOI'O aHajn3aropa. BKycoBoif aHaaM3aTop CTOUT Ha CTpa)ke HOPMAJIBLHOTO (YyHKIIMOHUPO-
BaHUs OpraHU3Ma, MOJIJIepKaHKsI TIOCTOSIHCTBA €r0 XUMUYEecKoro coctaa. C ero nmoMouipko mpo-
M3BOJUTCS] OMPOOOBaHME MUIIM, aHAJIW3 MUIIEBBIX U OTBEpraeMbIx BemecTB. C peunenTopHoro
MOJIsSI BKYCOBOTO aHAJIM3aTOpa MyCKAaeTCs B XOJ CIOXKHBINH pedIeKTOpPHBI MEXaHHU3M ammnapara
MUIIEBapEHUsl.

CrnenunpuyeckuMu 00pa3oBaHUSIMHU, BOCIPHHUMAIOIIUMU BKYCOBBIE Pa3paKeHUs, SBJISI-
IOTCSI BKYCOBBIE€ JTYKOBHUIIBI, HAXOISIINECS B CIM3UCTON 000JI0YKe POTOBOM mosiocTu. Ha si3bike
BKYCOBBI€ JTYKOBHIIBI COCPEOTOYEHBI B COCOUYKAX, KOTOPHIE B COOTBETCTBUU C XapaKTEPOM CTpPO-
€HUS JIETATCS Y YeJIOBeKa Ha >Kel00OBMIHbIE, JTUCTOBUIHBIE U TPUOOBUIHBIE. BKycoBBIE JyKO-
BUIIBI COCTOST U3 TIOJIICPIKUBAIOIIUX U BKYCOBBIX KJIETOK, HMEIOT BT (DIISHKKHU, OTKPBIBAIOIIIECHCS
HapyXy BKycOBOH mopoil. 13 cy0anuTennanbHOro CruieTeHus: OJHU HEPBHBIE BOJOKHA BXOJAT
BHYTPb BKYCOBBIX JIYKOBHII, IPYTUE — PACIIONAratoTCss MEXAY HUMH. Y MO3BOHOYHBIX KUBOTHBIX
HET CIEeLHaIbHBIX BKYCOBBIX HEPBOB U BO30YKJE€HUE, BOSHUKAIOIIEE ITPH BKYCOBOM pasJipake-
HUU, IPOBOJIUTCS B LICHTPAJIbHYIO HEPBHYIO CUCTEMY IO HEPBHBIM BOJIOKHAM YETHIPEX Pa3IUUHBIX
HEPBOB: SA3BIKOTJIOTOYHOT'0, OJIy>K/IaI0IIEro, JUIEBOr0 U TpOHHNYHOTO. X BKyCOBBIE BOJIOKHA B
COCTaBe OJJUHOYHOTO IMy4YKa BCTYIMAIOT B BapOJIMEB MOCT M 3aKaHUMBAIOTCSA B OJAHOM U3 siaep (N.
terminalis). Otcroaa BkycoBsie BosiokHa (Il HEWpOH MPOBOJHUKOBOTO OT/IENIa AHAIN3aTOPA) UIYT
K BEHTPAJIBbHBIM U MEAMAIBHBIM sIpaM 3pUTENbHOr0 Oyrpa. HaumHaromuiicss oT HUX TpeTuit
HENPOH MPOBOJUT BO30YK/I€HHE K KOPKOBOMY KOHILY BKyCOBOT'O aHAJIM3aTOPa, KOTOPbIH JIOKAIH-
3yeTcsl B paiilOHE THIIOKaMIIa.

Paznpaxaromum aeiicTBrEM JUIsl BKYCOBBIX PELIEITOPOB 00J1a/1al0T TOJIBKO PAaCTBOPUMBIE
B BOJIE XUMHUECKHUE BEIECTBA; HEPACTBOPUMEIE B BOJIE BellleCTBa — 0€3BKYCHBI. Paznnuaror
YeThIpe IPYIIbl BKYCOBBIX BEIIECTB, BI3bIBAIOIIMX IEPBUUHBIE OIIYIIEHUS BKyca: KUCIIOE,
COJIEHOE, TOPHKOE U CIIaJIKOE. Pa3nuuHble OTTEHKH BKYCOBBIX OILYIIEHUN SBISIOTCS
PE3yJIbTaTOM CJI0KHOTO KOMITJIEKCA pa3ipakeHU, BOCTIPUHUMAEMBIX KaK BKYCOBBIMHU, TaK U
TEMIEPATYPHBIMH, TAKTUIBHBIMU, OOJIEBBIMU PELIETITOPAM CIM3UCTONH 000IOUKH POTOBOI
MOJIOCTH.

HOBerHOCTB SA3bIKa HCOANMHAKOBO YYBCTBUTCIIbHA K OCHOBHBIM BUJIaM BKYCOBBIX pa3Jpa-
>KI/ITGJ'ICI71, YTO ABJISACTCA, OYEBUIHO, CICACTBUEM TOI'O, YTO IS KaXXI0T'0 U3 4 BHUJ0B IICPBUYHBIX
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OILYIIEHUH BKyCa UMEIOTCS CIEI[UAIbHBIE PELENTOPhl. Y CTAHOBIIEHO, YTO KOHYUK A3bIKa HAU0O-
jee B030y 1M IO OTHOIIEHHUIO K CIIaJIKOMY, OOKOBasi HOBEPXHOCTh CPEAHEN YacTH S3bIKa — K KHC-
JIOMY, OCHOBAaHHE sI3bIKa — K TOPHKOMY, KOHUMK U Kpas s3bIKa — K colieHoMYy. Pa3npaxenue cpe-
HEW 4acTH CIMHKHU A3bIKA MTOYTH HE BBI3BIBAET BKYCOBBIX OLIYIICHHI.

JleiicTBrEM pa3ianyuHbIX (HapMaKOJIOTUYECKUX BEIIECTB MOKHO U30MPATENbHO WIH CTPOTO
MOCJIEIOBATEIBHO BBIKIIOYUTH PA3IMYHbBIC BU/IbI BKYCOBOM YyBCTBUTEIBLHOCTH.

Heapb pabdoThl: BBISIBICHHE YYaCTKOB CIIM3UCTOM SI3bIKA, CIICUATU3UPOBAHHBIX K BOCIIPH-
SATHUIO OTPEJICIICHHBIX BKYCOBBIX pa3/ipakKeHUH.

Martepuanbl u o6opynoBanue. llItatus c npodupkamu, 40 %-ii pactBop caxapa, 20 %o-ii
pacTBop noBapeHHoM conu, 20 %-it pacTBOp yKCYCHOM KUCIOTHI, 10 %-i1 pacTBOpP COJISTHOKUCIIOTO
XUHUHA (MOYKHO 3aMEHUTh pacTBopoM 1 Tabierku neBomuiietuHa B 100 — 150 mut Boabl), CTEK-
JISTHHBIE OTIaBJICHHBIE NAJIOYKU, JUCTUILIMPOBAHHAS BOJIA, CTAKaH.

Xoxa pa6otbl. MccnenyeMoMy NMpeyioxkKUTh OTKPBITh POT U BHICYHYTH S3bIK. CTEKIISIHHOM
NAJI0YKOM MOCJIeI0BaTEIbHO HAaHOCUTD Karenbku 40 % pacTBopa caxapa Ha KOHUUK s3bIKa, Kpas,
CPEIHIOI0 YacTh sI3bIKa, KOpeHb. KaxkIplil pa3 crpaimBaTh HCCIeAyeMOoro, 4To oH ourymiaer. [o-
CJIe KX JI0H MPOOBI HCCIIEYEMBIiA JIOJDKEH MPOIIOIOCKATh POT JUCTUIUIMPOBAHHON Booi. HTEp-
BaJIbl MEX/1y OTJEIbHBIMU HAOIIOCHUSAMHU (T1OCIIE KaKI0M KarelbKH) JOJDKHBI ObITh HE MEHEe 2
MmuH. [Ipogenats To ke camoe co BCeMU IPYTMMH pacTBOPAMU: YKCYCHOM KUCIIOTBI, COJISTHOKHC-
JIOTO XWHUHA, TOBapeHHO comnu. [lomyueHHble 1aHHbIE B BUJIE TOUEK ONPEAEICHHOTO I[BETa HaHe-
CTH Ha KapTy, CXEeMaTHYECKH U300paKatoIIyI0 TOBEPXHOCTH S3bIKA.

Pexomennauuu k odopmienno padorsl. OPopMUTh MPOTOKON OIMbITA, W300PaA3HUThH
KapTy BKYCOBBIX TOJICH SI3bIKA.

KoHTpoJibHBbIE BOIPOCHI.

1. 3nayeHue BKyCOBOTO aHaIU3aTopa.

2. CTpoeHue BKyCOBOTO aHaJIN3aTopa.

3. BkycoBbIe MOJIs1; OCHOBHBIE M KOMIUIEKCHBIE BKYCOBBIC OITYIICHHUS.

4. YcnoBusi, U3MEHSIOIINE BKYCOBBIE OIYIICHUS, 3HaYEeHHE YCIOBHOPE(DIEeKTOPHBIX (hak-
TOPOB.

Tema 5. @u3znosorus IBUraTeJIbHOIrO0 anmapara
3ansTue 13
Tect «AHaauzaTopbDy (10 MuH)

Padora 38 Muorpadgus: 3anuch OANHOYHOI0 COKPALIECHHS, IJIAKOI0 H 3y04aToro re-
TaHyca

CkenerHass MbIlIa 00JIaaeT COKPATUMOCTBIO, T.€. CIIOCOOHOCTBIO HPU BO30YXKIECHUU
M3MEHATH CBOIO JUIMHY WJIM HampsbkeHue. B mabopaTopHOM 3KcriepuMEHTe Ha U30JIMPOBAHHOMN
MBIIIIE TPU OJMHOYHOM PA3APAKEHUM MOXHO TOJYUYUTh o0O0unounoe cokpawerue. Ilo
JUINTETLHOCTU U (OpMe OJMHOYHBIX COKpAIIEHUH CyAAT O CKOPOCTH COKpalleHWi Mblmi. B
3aBHCUMOCTH OT THPOJOJKUTEIBHOCTH OJMHOYHBIX COKpAIIEHUH paszanyaroT «OBICTpBIE» U
«MEJIJICHHBIE)» MBIIIILIBI.

B oaMHOYHOM COKpAIeHNH BBIIENAIOT HECKOJIBKO (a3. CokpallleHne HaunHaeTCsl He cpasy
IpU HAHECEHMM pa3paXeHUs, a CIYCTSd HEKOTOpOoe BpeMs, HEoOXOoAMMOe [UIsl pa3BUTHUS
BO30YKJIEHHs B MBIIIILE U 3allyCKa B HEH COKPATUTENBHOTO Ipoliecca. DTO BpeMsl Ha3bIBAETCs
JIameHmHbIM  (CKpblmbIM) nepuodom. 3a JNATEHTHBIM MEPUOIOM CcleAyeT gaza yKopoueHus
(coxpawjenus) MBI, CMeHsieMas Ha (a3y paccialnenus. J[as MKpOHOKHOM MBIIIIBI JIATYIIKA
BECh MUK OJUHOYHOTO cokpamenus amutcs 0,11 — 0,12 ¢, marentnsrit nepuon — 0,01 ¢, dasza
cokpamenus — 0,05 ¢ ¢aza paccnabnenus — 0,05 — 0,06 c.

Ecnm pa3apaxaTe MBIy PUTMUYECKHUMH MUMITYJbCAMHU C 4acTOTOM | — 5 uMITynbCOB B
CeKYHJIy (MHTEpBaJ MEXJy HUMHU COOTBETCTBEHHO paBeH 1 — 0,2 ¢, 4To OoJblIe ATUTETLHOCTH
OJIMHOYHOI'O COKpAILlEHHsI), TO MbIIILA OyAeT OTBEYATh HA KaXKIblii UMITYJIbC OJJMHOYHBIM COKpa-
nienreM. Ecii jxe mochiiaTh IMIYJILCHI ¢ 00IbIei gacToTol (6onee 10 umI/c) 1 COOTBETCTBEHHO
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MEHBIIMMH UHTEPBAJIAMU, TO BOSHUKHET memaHuieckoe COKpalieHue, Uil memawyc. ITUM Tep-
MHUHOM Ha3bIBaIOT OTBET MBIIIIBI HA PUTMHUECKOE pasapaxenue. Eciu kaxaplil mocuexyromuit
UMITYJIbC pa3apa>KeHus IPUXOAUT, KOTJa MbIIIA B ¢a3e paccialieHus B OTBETE Ha MPEAbLIY NI
CTHMYJI, TO opMa TeTaHnyca Oyaet 3youamoti. Ilpu yactoTe pa3apakeHus1, KOr1a HOBBII UMITYJIbC
nomajiaeT Ha a3y He 3aKOHYMBIIETOCS] YKOPOUYCHHS MBIIIIIBI B OTBETE HA MPEbIIYIINUNA, TETAaHYC
Oyner cnaownvim, enaokum. CymMmapHas aMILIUTY1a COKpAILEHUs IPU TETaHUYECKOM COKpalle-
HUU, KaK IPABUJIO, BBIIIE aMIUTUTY bl OTUHOYHOTO.

Lesb padoThI: TOTYYHUTH 3aIHCh PA3HBIX (POPM COKPAIICHUH CKEIETHON MBIIIIIBI; IIPOBE-
CTH aHAJIU3 OJIMHOYHOTO COKPAIICHHUS; UCCIIeI0BAHUE MEXaHU3MOB TETAHUUYECKUX COKPAIICHUH.

MaTtepuajbl 1 000pyA0BaHUE: IECKTPOCTUMYJIIATOP, HIEKTPOABI MHOTpadruecKas ycra-
HOBKa, kumorpad, ¢usnonoruyeckuii pactBop (0,6 %-ii NaCl), gamka I[Terpu, maprieBas cai-
deTka, TATYIIKY.

Xoa pa6oTbl. [IpUroToBUTh HEPBHO-MBILIEYHBIN MpenapaT, YKPEnUTh €ro Ha IITaTHhBe
mMuorpapuieckoil yctaHoBkd. COeIMHUTD MBIIIILY C 3aMCHIBAIOIINM pbldaroM. Hamoxuts HepB
mpernapara Ha 3JeKTposl ctumysstopa. [lonBectu nucuuk k 6apabany kumorpada. [lepeBectu
CTHMYJIATOP B PEXKHUM OJMHOYHBIX UMITYJIbCOB ¢ 4yacToToil 1 I'. Pazapaxars HEpB 0AMHOYHBIMU
UMITyJICAMH, @ 3aTEM 3aMHUCaTh KPUBYIO OJMHOYHOTO COKPAIEHUS P OBICTPOM BpPALICHUH KHU-
Morpada ot pyku (okojo 1 o6opora B CEKyHY).

YBenuuuBas 1Mociae10BaTeNbHO YaCTOTY pazapaxenus 10 5, 10, 15 u 20 I'u, 3anucate psajg
KPHUBBIX, HA KOTOPBIX MBIIICYHBIE COKPAILICHHS, OTCTaBICHHBIE IPYT OT JIpyra Ha BCE MEHBIINE U
MEHBIIINE WHTEPBAJIBI BpEMEHH, OYIyT Bce B OouIbliel cTeneHu ciuBarbes. Yepes pazHbie popmbl
CTYNEHYATOTO ¥ 3y04aToro TeTaHyca MOJIy4YUTh KPUBBIE CIUIOIIHOTO MM TJIQJIKOTO TETaHyca.

AHaNOrHMYHbIEe 3aMIMCU MOKHO MOJYYUTh U MPH HEMOCPEACTBEHHOM (TIPSMOM) pasjipake-
HUU MBIIIIIBL.

Pexomennauuu k ogopmiieHuro padorsl. [locie onucanuss METOJUKY BBITIOJIHEHUS pa-
00ThI U300Pa3UTh B TETPAJAX KPUBYIO OAMHOYHOIO COKpALIEHUsI, 0003HaYUTh (Pa3bl €ro. 3apuco-
BaTh pa3Hble (OPMBI TETAHUUYECKUX COKPALIEHUH, 1aTh 00BACHEHHE, OTYET0 3aBUCUT (opMa Te-
TaHyca.

Pa6ora 39 Haburogenne yromyieHUs: MbIIIIbI

YTOMIIEHHE MBIIIIBI MOKHO BBI3BaTh, pazapaxxas €e B TCUCHHUE UTUTEIHHOTO BPEMEHH C
yactoroil 40 — 50 ynapoB B MunyTy. [Ipy MeHbIIeil yacTOTe yTOMIIEHUE HE HACTYNAET B TEUCHUE
JUIUTETILHOTO BpEMEHH, OOJIbIIIasi 4aCTOTa MOXKET /1aTh HE OJJUHOYHBIE, 8 CYMMUPOBaHHBIE COKpa-
IIEHUS.

YTOMIIEHHE MBI XapaKTePH3YETCs YBEINICHNEM JUTUTEIEHOCTH COKPALICHHS, YMEHb-
HIEHUEM aMIUIUTYAbI U TOSBICHUEM KOHMPAKMYypbl, T.€., HEMOJIHOTO pacciabIeHHs MBIIIIBI 110-
CJIe Ka)XKJI0TO €€ COKpaIlleHHU s, BCIEACTBHE YEro KpUBasi 10 Mepe pa3BUTHs YTOMIIEHHUS BCe O0bIle
U OOJIbIIIe OTXOAUT OT UCXOJHOTO ypoBHA. IIpy MOTHOM yTOMJIEHMH MBIIINA TIEpECTaeT COKpa-
1aThCsl.

Leuan padoTsl: HAOIIOAATH YTOMIIEHHUE W30JIMPOBAHHON MKPOHOXKHOM MBIIILIBI JIATYIIKH
NIPY OTMHOYHOM PEKHAME COKPAIICHUI U BBISIBUTH MMPU3HAKH YTOMIICHUSI.

Matepuanabl 1 000pyi0BaHMe. HAOOP MHCTPYMEHTOB JUIsl IIPeNapupOBaHUS; PACTBOP
Punrepa; numnerka; Muorpaduieckasl yCTaHOBKA; KUMOTpad; CTUMYIISTOP C DIIEKTPOAAMU; JIsi-
TyIIKa.

Xox padorsl. [IpurotoBuTsh npenapar u30JIMPOBAHHON HKPOHOYKHOW MBIIIIIBI JISTYIIKH, 3a-
KpEMuTh ero B Muorpadge, HepB Ipenapara HaJOKUTh Ha AMEKTPoAbl cTuMynaTopa. [lucuuk npu-
JIBUHYTH K Oapabany kumorpada. Bpaias 6apaban pykoii, caenaiite nonusiid Kpyr. [Ipu stom [uc-
YUK 3alHIIEeT KPYTOBYIO JIMHUIO, COOTBETCTBYIOIIYIO MCXOAHOMY MOJIOKEHHIO pbluara Muorpada.
[Tocne sToro mpuBenuTe BO BpaieHue O6apaban kumorpada ¢ MmoMoIIs0 4aCOBOr0 MEXaHWU3Ma U
pazapaxaiiTe mpenapar umiyiabcamu ¢ dactotoit 1 I'm. Ha xumorpade OynyT peructpupoBarbes
KPHUBBIE COKPAIEHHsI MBIIIIIBI Ha KKl pa3apaxaronuii umnynbsc. Pa3apaxenue npogomkaere
JI0 TIOJTHOTO MPEKPALCHUS COKPAIIEHHIA.

PexoMeHaauuu K 0(popmMiIeHUI0 PadoThl. 3aITUIITUTE B TETPAIh X0 pabOTHI, 3apUCyHTE
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KPUBYIO yTOMJICHMs MbIIIIBL. OTMETBTE, KAK IO MEpPE Pa3BUTHS YTOMIICHHUS M3MEHSIOTCS IJIN-
TEJILHOCTD U aMIUIUTY/1a COKpaIeHust MbIIIbL. OOpaTHTe BHUMAaHHUE HA MTOSIBIIEHUE KOHTPAKTYPBI.

Pat6ora 40 Tonyc MbImIg

Tonuueckum pediiekcoM Ha3bIBAIOT MPUPOXKICHHBIH peISKTOPHBIN aKT, KOTOPHIi Mpo-
TEKaeT OYeHb JUIUTENIbHO, HE OociadeBasi B TEUEHUE HECKOJbKHUX MUHYT, 4acoB, nHoraa aHei. K
HUM OTHOCSITCSI: CTOSIHME Ha HOT'aX, BEPTUKAJIIBHOE JEpAKaHKUE I'0JIOBbI, BBITPSIMIIEHHOE II0JI0KEHUE
TyJoBUIA. TOHWYECKHE pedIIeKChl OCYLIECTBISIFOTCS Onarogaps AesiTeIbHOCTH CIIMHHOIO MO3Ta
U B OTJINYHME OT 0OOPOHHUTEIBHBIX PE(IIEKCOB BO3ZHUKAIOT INIABHBIM 00pa30M MO/ BIMSHUEM BHYT-
PEHHUX pasapaxeHud (mpompuopenentopos). PeduiekropHas ayra ToOHHUYECKOro peduiekca
JIOJKHA COCTOSITh, 110 KpaHE! Mepe, U3 TPeX HEUPOHOB: YyBCTBUTEIBHOIO, HHTPACIIMHAIILHOIO
BCTaBOYHOT'0, HJIM KOOPAUHUPYIOILETO, U JIBUTATEIBLHOTO.

CrubarenbHbIi TOHUYECKHH peduieKc KOHEUHOCTEH NPEICTABISICT COOO0M OJIMH W3 BHJIOB
TOHUYECKHUX pedaeKcoB. ITOT pedeKc COCTOUT B OJHOBPEMEHHOM CrHOaHUK 00euX 3aJHUX KO-
HevyHocTel narymku. ToHnueckoe crudanue 3alHUX KOHEYHOCTEN MPOSBIISETCS J1aXke B TOM CIIy-
4ae, KOIJla JIATYILIKA JUIIEHA TOJIOBHOTO MO3ra U MOJBEIICHA 32 HUKHIOIO YEIIOCTb.

Heab padoTei: HAOTIOAATH MTPOSBICHUE CTUOATEIHLHOTO TOHYCA M J0Ka3aTh pedIeKTop-
HBI MEXaHWU3M €T0 MOJACPKAHUS.

Martepuanbl 1 000pya0oBaHMe: JISATYIIKA, IITATUB C 32KMMOM U ITPOOKOM, penapoBaib-
HBII HAOOP, HUTKHU.

Xoa padotbl. [IpUroToBUTH CHMHANIBHYIO JISATYLIKY, IOJIBECUTH €€ 32 HU)KHIOIO YEIIIOCTh K
npooOke mwtatuBa. OOpaTUTh BHUMAHUE HA 33 JHUE KOHEYHOCTH: MX YaCTU 00pa3yroT C TYJIOBUIIEM
U MEXTY COOO0M YTIIBI, YTO SIBISICTCS MPOSIBICHUEM CIHOATEeIbHBIX TOHHUECKUX PEQIIEKCOB, OCY-
LIECTBIIIEMBIX CIIMHHBIM MO3TOM.

Jlnist JOKa3aTenbCTBA TOTO, YTO UMITYJIBCHI JIJISI TOHMYECKOTO peduiekca CruOanus UayT U3
CIIMHHOTO MO3ra, CJIEyeT llepepe3aTh CeNaIuILHbII HEPB Ha 0HOM cTopoHe. [locie aToro Tonyc
MCYEe3aeT, U 3a/IHsIs JIallKa JIATYLIKHA 3TOW CTOPOHBI CBUCAET, HE OOHApYKUBasi MIPU3HAKOB Cruda-
Hus. OnepupoBaHHas JIanKa OIyCKaeTCsl HUKE MPOTUBOIIOJIOKHOM.

Pexomennauun k ogopmiieHu1o padorsl. 3anucarh B TETPaIIX X0 padoThl, HaOIIOe-
HUS 0 TIEPEPE3KU CEAATUIIIHOIO HepBa U nocie. CaenaTh BbIBOJBI.

Pa6ora 41 Onpenenenne aGCOTIOTHON CHIIBI MBIIIIBI

AOGcCoutoTHAs CHJIa MBIIIIBI U3MEPSETCS TeM «MAaKCHUMAJIbHBIM 3J1aCTUUYECKUM Harpsike-
HUEM, KOTOPOE MOKET Pa3BUTh MBIIIIA B TOPSAIKE BO30YK/I€HNUS IIPH CBOEH €CTECTBEHHOU AJTMHE
(Yxromckuit). Onpenenenne aOCOMOTHON CUIIBI MBIIILBI CBOJUTCS K HAX0X/IEHUIO HAUMEHbIIEH
BEJIMYMHBI TPYy3a, KOTOPBIN MBIIIIIIA HE B COCTOSIHUY MTOJIHATh, HE Oy1y4H pacTsHYTOMH B COCTOSHUU
TIOKOS.

Heab padorel: onpenenutb abCONIOTHYIO CHIIY W30JIMPOBAHHOW MKPOHOKHOM MBIIIIIBI
JATYIIKH.

Martepuanbl 1 000pya0BaHMe: MHUOCKON IIKOJBHOIO TUIA, PU3PACTBOP, MUIETKA, Ipe-
napoBaJibHBIA HA0Op, HAOOP TMPEK OT Pa3HOBECOB Maccoii oT 2 10 20 rpaMM Kax1as, JIATyIIKa.

Xox padotbl. CBEXENPUIrOTOBICHHBIM HEPBHO-MBIIIEYHBIN IpenapaT yKpeIUIsoT B
MHOCKOIE: OeJpEHHYI0 KOCTOUKY BCTaBUTh B 3aKHM, 32 aXWJIJIOBO CYXOXWJINE 3alleUTh KPHoy-
KOM C KalpOHOBOM HHUTKOW; HUTKY MEPEKMHYTh Yepe3 CHHUpalIbHBIA OJIOK HAa OCH CTPEJKH
MHOCKOIa Ha NMOJHBIN 000poT. Ha cBOOOJHOM KOHIIE HUTH ClieaHa MeTJIs, Ha KOTOPYI0 HY>KHO
HaBEIIMBaTh Harpy3Ky (TUPBHKN).

[TonGuparoT crily ¥ 4acTOTy pa3JipaKeHUH, Jal0UMX HauOoJee MOIIHbIE TI0 OTKJIOHEHHUIO
CTPEJIKU COKpPAIIEHUS MPHU MOJIBEHICHHON K MBIIIIE THPbKE B 5 T.

[Ipenapat He 3a0bIBaTh YBIAXKHATH BPEMsI OT BpEMEHHU (PU3PACTBOPOM.

[ToctrenenHo yBennMuuBaroT rpy3, npuodasiss mo 5 — 10 r (a To u 20 1, ucxoas u3 GyHKIU-
OHAJBHOTO COCTOSTHHSI MBIIIIIBI), U KaKIBIH pa3 Mocie pa3apaxxeHus oTMedasi, €CTh JIU MOABEM
rpy3a (10 OTKJIOHEHHUIO CTPEJIKH MHOCKOIMA) TPH COKpaIleHWH. TakuM CIocoOOM HaXOJsT
HAMMEHBIIYIO BEJIMYUHY I'Py3a, KOTOPYIO MBIIIIA HE B COCTOSIHUU OoJiee MOAHATh. DTa BEIUYHHA
COOTBETCTBYET @OCOIIOMHOIL CUJle MblUiL bl U BBIPDAKAETCS B TPaMMax.
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Pexomenaauuu k opopmiieHuIo pa6orbl. OnucaTh METOIUKY BBITTOJTHEHHS PabOTHI, 3a-
(UKCUPOBATh MOTYYCHHBIH Pe3yiIbTaT. 3apUCOBATH YCTAHOBKY.

PatGora 42 lunamomerpus. OnpeneseHne KUCTEBO U CTAHOBOW CHJIbI

CunoBble BO3MOKHOCTH OTJIEIbHBIX MBIIIL WA UX TPy ONPEEIIAIOT METOIOM OUHAMO-
Mempuu ¢ UCTIONB30BaHUEM NPUOOPOB Juramomempos. Hanbomnee 4acTo Uisi OLEHKH CHIIOBBIX
Ka4eCTB MBIIICYHON CUCTEMbI OpPraHU3Ma MPUOETAIOT K ONPEIEICHUIO CUITbI MBIIIII, OCYIIECTBIIS-
IOIUX CrUOaHKe MajbleB KUCTH, TaK HA3bIBAEMON KUCMEBOll CUilbl, a TAKKE CYMMapHOU CHJIbI
MHOTHX MBIIIIII, Pa3rHOaroNIuX MO3BOHOYHUK — cmaHos0l cuibl. COOTBETCTBEHHO UCIIONB3YIOTCS
CIIEMAJIbHbIE TMHAMOMETPHI: KUCTEBBIE U CTAHOBBIE.

Heab padoThi: 03HAKOMUTHCS ¢ METOJUKON TMHAMOMETPHUH, KAKJOMY OIIPENEIUTH CBOIO
KHCTEBYIO CHITy 00€UX PYK U CTaHOBYIO cuiy. [lodyyeHHbIEe TaHHBIE UCTIOIb30BaTh ISl OLICHKU
(U3UIeCKOro pa3BUTHSL.

Martepuajibl 1 000py/I0BaHUeE: KHCTCBOW U CTAaHOBOU AMHAMOMETpPbl. OOBEKT HUCCIIEa0-
BaHUs — YEJIOBEK.

Xoa pa6oTsl. 1. Onpeoenenue xucmegoti cunvl.

HcnbiTyemblii B MOJIOKEHUH CTOSI OTBOAUT BBITSIHYTYIO PYKY C IMHAMOMETPOM B CTOPOHY
MOJI IPSIMBIM YTJIOM K TyJoBHIy. Bropas, cBoOoaHas pyka omyuieHa u pacciabieHa. [lanbipl,
00XBaTBIBAIOILIE TUHAMOMETP, C MAKCUMAJIbHBIM YCUJIMEM CKUMaIOT ero. Ilo cTpenke nuHamo-
MeTpa CHUMaeTcs pe3ynbTaT. BepHyTh cTpenky npubopa B HysneBoe nojoxkeHnue. OnpenencHue
KHCTEBOM CHUJIBI PYKH MPOU3BECTH HECKOJIBKO pa3 4epe3 MUHYTHbIE HHTepBaJIbl. CHITY MBIIIII] OI1e-
HUBAIOT 10 Jy4YIlIEMY pe3yJbTaTy. AHAIOIMYHO ONPEIEIUTh KUCTEBYIO CHILy APYTOU PYKHU.

2. Onpeoenenue cManoBoul CUbl.

Ha kprok cTaHOBOro JUHAMOMETpa HaJAeTh IPUCOSAUHUTEIbHYIO IIAHKY (MU LENb), KO-
TOpPYI0, B CBOIO OY€pe/b, COEAUHUTD C MOACTABKOW JUIsl YIIOpa HOI TaK, YTOOBI pacCTOSIHUE OT
JUHAMOMETpa 110 MOJACTABKUA COOTBETCTBOBAJIO POCTY MUCHBITYEMOr0. MCIbITyeMbIil CTaBUT HOTH
Ha MOJICTABKY, COTHYBIIMCH B Ta300€APEHHBIX CyCTaBaX, 0OXBATHIBAET IBYMs PYKaMU PyKOSITKY
nuHaMoMeTpa. C BBIIPSIMIIEHHBIMH B KOJICHSIX HOTAMH M JIOKTEBBIX CyCTaBaX pyKaMu C MaKCH-
MaJbHOM CHJION MOTAHYTh PYKOSTKY BBepX, BeIpsawirsis Tynosuie (BHUMAHMUE: osusicenue
OCyWiecmeiames NiAGHO U C NPOCHYMOIL CRUHOIL 60 u3dexcanue mpasm nozeonounuka!l). Ilpo-
U3BECTHU OlpeziesieHue 3 pa3a ¢ MHTEpBajlaMU B HECKOJIbKO MUHYT, BBIYUCIIUTh CPEHEE 3HAUECHUE
CTaHOBOW CHJIBL.

Pexomennauuu k ogpopmiienuto padotsol. [loydyeHHble pe3ysibTaThl HCCIIEI0OBAaHUS BHE-
CTHU B ITPOTOKOJI. CpaBHUTH KUCTEBYIO CHIIY IIPABOM U JIEBOM PYK.

Padora 43 Dpromerpus. BoisiBjieHHe cpeJHNX HATPY30K U CpPeIHEr0 PUTMAa IUKJIH-
YyeCKHUX ABMKEHHUH

dusznyeckas padboTa xapaKTepu3yeTcsl KOJIMUYECTBOM yUaCTBYIOIIMX B HEH MBI, CUJION U
JUTUTETTLHOCTHIO MBIIIIEYHOU paboThl. [{ukinueckas MpledHasi paboTa 3aBUCHT TaKXKe OT pUTMa
COKpAIICHUH U pacCcIaOICHHI MBIIIIII.

PaGora MbIIel U3MepseTcs MPOU3BEACHUEM MAacChl MOJHATOTO TPy3a Ha BBICOTY €ro
noxbema.

MeTtoauka, mO3BOJISIONIAS MOTYYUTh JaHHBIE 1711 pacuyeTa BRIMOIHIeMON (hHU3HUeCcKoi pa-
0OTBI, HA3BIBACTCS IPTOMETPHUEH, UCTIOIB3YEMBIN TPHOOP — SPrOMETPOM.

Leanb padoThl: vccaeqOBaHUE BIUSHUSA HArpy3KH U pUTMA JBUKEHUN Ha BETUUYUHY pa-
OOTHI.

Martepuanbl 1 060py10BaHue: DPTOMETP IIKOJIBHOTO THIIA, METPOHOM M Ha0Op TPYy30B
(0,5; 1,5, 3 kr). OOBEKT HCCIIeTOBAHUS — YEIIOBEK.

Xoa pa6orsl. McnbITyemblil caiuTcst Ha CTYHA PSIOM CO CTOJIOM, HA KOTOPOM YCTaHOBJIEH
sprometp. Ilpenmneuse ucnpiTyeMoro nmoMeniaroT B GuKcaTop pyku. BepTukanbHblE CTOWKH C
JIBYX CTOPOH OTPaHHYMBAIOT OOKOBBIE JIBIKEHUS MpeAriedbs. KUCTh pyKu OXBaThIBaeT mepe-
HIOIO0, HEMApHYIO0 BEPTUKAIbHYIO CTOMKY. Ha ykazarenbHbI manelr HaJeBaroT KOJbIO, KOTOPOE
TOHKUM TPOCOM Hepe3 OJ0K cBsi3aHO ¢ Tpy3oM. Ha omHO# ocu ¢ GiokoMm 3akperuieH pudieHbii
Oapaban. [Ipu moabeme rpysa BparieHue 610Ka codeTaeTcs ¢ BpalieHueM 0apabaHa, a MeX Iy HUM
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Y IPYM>KMMHBIM PE3MHOBBIM BAJIMKOM JIBUKETCSI C COOTBETCTBYIOIIEH IBMXKEHHSIM CKOPOCTBIO U3-
MepuTenbHas jenTa. OueHky padoThl MPOU3BOAT MO UIMHE BBIMYIIEHHON MpU paboTe JICHTH U
BEJIMYMHE TPy3a.

Pabota ocyriecTBisieTcsi ¢ OnpeAeIeHHBIM PUTMOM, 337[aBa€MbIM METPOHOMOM.

3aoaua 1. 3asucumocms pabomsi om maccwl epy3a.

K tpocy spromerpa, nepekuHyToMy uepe3 OJI0K, HOJBEIINBAIOT OJIMH U3 IPYy30B (Maccoit
B 0,5, 1,5 nnu 3 xr). Brimroyaror MeTpoHoM ¢ yactotoit 60 curaanos/mMuH (30 ABMKEHUN B MUHYTY )
U PEKOMEH/IYIOT UCTIBITYEMOMY MOJTHUMATD TPY3, T.€. N0 KaXJAOMY CHUTHAIIy CrH0aTh U pa3rudarb
YKa3aTeJbHBIN MaJIell B pPUTME METPOHOMA, IBITAsICh COXPAHUTh KaK MOKHO J0OJIbLIE MaKCHUMaJlb-
HYIO0 aMIUTATYly JBHO>KeHUH. PaboTy MpoaoIpKaroT 10 MOJIHOTO YTOMIIEHUS, T.€. 10 MOMEHTA, KO-
rJla MBIIIIBI TTAJbIla TIEPECTAI0T COKpamarhes. [1o popmyne A = Ph BeIYHCISIOT BETHYUHY pa-
60T1hI B kr*M (P — Macca rpy3a B kr, h — cymmapHas BbICOTa OABEMA, BHIYUCIISICMAsi 110 JUTMHE
BBIMYLICHHOMN JICHTHI B METpax).

[Tocne 10-MuHYTHOTO OT/IBIXA pabOTa IIOBTOPSIETCS C TEM K€ PUTMOM, HO C APYTOH HATPY3-
KOM.

OuepenHol MOAX0/1 — C OCTEAHEH HArpy3KOi.

3aoaua 2. 3asucumocms pabomer om pumma OBUNCEHUI.

[Ipu ucnonHeHuu 3TON 3a/a4u pUTMHUYECKass paboTa OCYILIECTBIISAETCSA MPU NOCTOSTHHON
Harpyske B 1,5 Kr, HO ¢ pa3HbIM puTMOM ABMkeHUl. [locie kaxxaoro stana paboThl UCTIBITYEMbIi
otabixaet 10 — 15 MuH.

[epBsIii moax0 — paboTa OCYIIECTBISETCS MO METPOHOM C 4acToToi 30 CUTHAJIOB B MU-
HYTY (IBHXKEHUI 1pu 3TOM putMe Oyzer 15).

Bropoii noaxon — paboTa o METpoHOM ¢ 4acToToi 60 CUTHAIOB B MUHYTY (ABMXKEHUN
npu 3ToM putme oyzaet 30).

Tperuit nogxoa — paboTa OCyIIECTBIAETCS MOJI METPOHOM € 4acTOTol 90 CUTHATIOB B MHU-
HYTY (IBHXKEHU NpuU 3TOM putMe Oyzer 45).

Pexomennauum k ogopmiaenuio padorsl. OGopMUTE MPOTOKOI C ONMKUCAHUEM NMPUOOpa
U METOJUKHU paboThl. Pe3ynbTarhl HccinenoBaHus BHECTU B TaOJIUIbI POAHATIN3UPOBATh UX, Clie-
J1aTh BBIBOJIBI.

Tabanna 2 Bausinne Harpy3ku Ha BeJJMYUHY padoThl

Putm nBrkeHwmit B Benuunna pa®oTsl
Harpyska (B kr) MHHYTY JlivHa eHTHI (B M) (B KT*M)
0,5 30
1,5 30
3,0 30

Tabnuma 3 BausHue puTMa Ha BEIMUUHY pabOThI

Harpy3ka (B kr) Bpl/gx{iismelmﬁ JUTuHa JIeHTHI (B M) ](?:IJ:;I:;:I)Ha paboTsl
1,5 15
1,5 30
15 45

KoHnTpoJibHBbIE BOIPOCHI

1. (DYHKI_II/IOHEUIBHLIC THUIIBI CKCJIICTHBIX MBIINICYHBIX BOJIOKOH.
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CtpoeHue nonepeyHo-moI0CaThIX MBIIII. YIbTpAacTpOoeHUE MUODUOPUILIL.
OpxuHOYHOE COKpaleHue, ero (assl.
Kak u3MeHsI0TCSl OIMHOYHBIE COKPAILIEHUS MBI IPH YTOMIICHUU?
UYro takoe Teranyc? KakoB Mmexanu3m ero oOpa3oBaHus?
Kaxkue dhopmser Tetanyca paznuuarot? OT dero 3aBucut Gopma tetanyca?
UTo HaA3BIBAIOT MBIIICYHBIM TOHYcOM? KakoB MEXaHU3M €ro MposiBICHUs?
KakoBbl pa3Hble criocoObl BBIPaKEHUSI CUIIBI CKEJIETHOM MBIIIIIBI?
KakoBbI METOIBI PETUCTPALIUN U U3yUCHUS BETMUYUHBI PAOOTHI MBIIIITHI?
10 Ot kakux (akTOPOB 3aBUCUT pabOTOCIIOCOOHOCTD MBI IPH JUHAMUYECKON M CTa-
TUYEeCKOU paboTe?
11. B uem cyTh 3aKOHA CpPETHUX HArPy30K?
12. KakoBBI IpUYUHBI yTOMJICHHUS MBIIII] H30JMPOBAHHOTO MIperapaTa u B lIeJIOCTHOM Op-
raHusme?

COoNoORWN

Tema 6 ®U3H010TUSA IHAOKPHUHHON CHCTEMBI
Bomnpocsl 1151 caMOoAroToBKU

1. Perynauus ¢usznonornyeckux (yHkuuid. Helipo-uMMyHO-3HIOKpUHHAS peryJisLus.
Knaccuueckas sHAOKpUHHAS CUCTEMA U €€ PETyJISITOPHAs! pOJib.

2. OOuye NpUHLUMIBI U MEXaHU3MbI CAMOPETYJISILIUK OpraHu3Ma. Posb HepBHOH, 3HI0-
KPUHHON, UMMYHHOU CHCTEM.

3. T'omeocras. [1ytu Hage)xHOCTH (PYHKIIMOHMPOBAHMS OpraHU3Ma Kak OMOJIOTHYECKOMH
CUCTEMBI.

4. HeiiporymopanbHas peryiasius pyHKIui opranusma. Ponib runoranamyca.

5. T'unoranamo-ueliporunoduszapHas W THUIOTATIAMO-aJICHOTUNO(U3APHAS CHCTEMBI.
MexaHu3Mbl HEHPOCEKPELHH.

6. Ilonarue o ropMoHaXx, BHJBI TOPMOHOB, THITEI (PU3NOJIOTHYECKOTO ACWCTBUS TOPMO-
HOB.

7. .CoBpeMeHHBIE B3Il HA MEXaHH3MBbl BIUSHHUS TOPMOHOB: PEIENTOPHI M BTOPHIE
HOCPETHUKH.

8. Pousb PHIOKPUHHON CHCTEMBI B PETYJISIIMH MPOIECCOB POCTA, Pa3BUTHS, Pa3MHOXKeE-
HUS, pa3sHbIX (JOPM aJlalTallluy, TOBEICHHS.

9. BsammopelicTBHe *Kelle3 BHYTPEHHEH CEKpEIHH.

10. I'unoranaMuyeckue pelnu3uHr — QakTopbl (TMOSPUHBI U CTATHUHBI), KAK CUTHAJIbHbIE
MOJIEKYJIBI.

11. Crpyxkrypa u pyHKIMH TUNIOpHU3a, CEKPETUPYEMbIe TPONHbIE U 3P (HEKTOPHBIE Top-
MOHBI, UX POJIb B OpraHu3Me.

12. Hannoueunuku. Ctpoenue u GpyHKIMHU. ['OpMOHBI MO3rOBOTO CJI0S1 HAJIOYEYHUKOB.

13. Crpecc, ero Mmexanu3mbl. Pojb rumoranamyca, rurnopusa, HaaImOYeIHHKOB.

14. T'opMOHBI KOpPBI HAIMTOYEUHUKOB — KOPTUKOCTEPOUAbI. POJIb MUHEPAIKOPTUKOUIOB U
[ITFOKOKOPTUKOH/IOB.

15. DupokpuHHAs QyHKIUS MOHKETYA0UHOM skene3bl. MTHCYIMH U IIIOKAaroH: y4acTHe B
MeTabOoJIMYECKHUX MPOoIIeccax.

16. Onudwus u poab METaTOHUHA Y )KUBOTHBIX U YEJIOBEKA.

17. IluroBuaHas )kee3a, €€ TOPMOHBI, UX (hu3uosornueckoe nericreue. [locnencraus ru-
oY TUNIEP(YHKIMH IIUTOBUIHON KEJIe3bl.

18. OxoyomuUTOBUIHEIE KeJe3bl (TApaTTOPMOH), YIbTUMAOPOHXHATbHBIE KICTKH (Kallb-
UTOHUH). DHIOKPUHHAS (PYHKIUS TOHKETY0YHOI KeTie3bl U €€ TOPMOHBI (MHCYJIMH, TJIIOKaroH,
CEKPETHH, COMAaTOCTaTHH).

19. Awnpporensl, ux GpuU3HOIOTHYECKast poJib. Y4yacTue B MOJOBOM CO3PEBaHHH.

20. Dctporensl, X (HU3NOJIOTHYECKAs POJIb. YUacTHe B MTOJIOBOM CO3peBaHUH. JKeHCKuit
IIOJIOBOM LIUKIL.

21. Buapl TOPMOHOB MHINEBAPUTEITHLHON CUCTEMBI, UX (U3HOJIOTUUECKOE JCHCTBHE.
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22. Tlonstue o auddy3HON SHIOKPUHHOW CHCTEME (MPOCTarjiaHIuHbI, pPeHUH, CEKPETHH,
MpEICEePIHBIA HATPUHYPETUICCKHII IENTH T, HHTEpMETUuHBI). [ opMOoHanbHast HyHKIHS YHIOTEITUS
(9HIOTETMHBI U MOHOOKCH]T a30Ta).

Tema 7 ®uU3M010TUsI CUCTEMbI KPOBH
3ansrue 13
Tect «/IBurareabnslii annapar» (10 MuHyT)

PaGota 44 PaccmaTpuBanue 1ot MUKPOCKOIIOM Ma3KO0B KPOBH JISITYIIKHU M YeJI0BeKa

[Tog MHKpOCKOIOM B Ma3Kax KPOBH, IIPEXJIE BCETO, BUJHBI S3PUTPOLIUTHI, CAMbIE MHOT'O-
YUCJIEHHBIE U3 KJIETOK KPOBH. DTH KJIETKU B MPOLIECCE IBOJIIOLMM NIPUHSIIM Ha ce0s1 BXKHEUIYIO
GYHKIUIO — TPAHCIIOPT KUCIOPOJa U OTYACTH yriieKuciaoro rasza. [lepenoc kuciopoaa ocyuecTs-
JSIeTCS. HaXOSIIUMCS B 3pUTPOLUTaX reMorioOuHoM. C 3BONIONMEN KUBOTHBIX CBS3aHO IMOBBI-
[IEHHE UHTEHCUBHOCTU OOMEHA BEUIECTB, U B COOTBETCTBUHU C YBEIMUMBAIOIIEHCS TOTPEOHOCTHIO
B KHCJIOPO/IE MOBBIIIATACH YHCICHHOCTh, MEHSUTUCH (pOpMa, pa3Mep U CTPOCHHE DPUTPOIIUTOB. Y
JSATYHIKH DPUTPOLUTHI KPYIHbBIE, UMEIOT (OPMY YIUIOIIEHHBIX AJIIUIICOMIOB U COAEpXKAT sIpa.
DpUTPOLUTHI YeTIOBEKAa IMEIOT (POPMY ABOSKOBOTHYTHIX JHCKOB, Oe3bsinepHble. biaromaps atomy
U [IEHTP SPUTPOLINTA, U €ro neprudepuuecKre y4acTKH PacioIokKeHbl OJU3KO K €r0 MOBEPXHOCTH,
YTO CHOCOOCTBYET OBICTPOMY U JIYYILIEMY HACBIILIEHUIO KUCIOPOJOM. PazMep spUTpOLIMTOB Mal
(mmametp 7,2 — 7,7 MKM), HO UX KOJIMYECTBO BEJIHMKO, YTO HApSIy cO cnenuduueckoi hopmoit
YBEJIMYUBAET OOIILYIO JbIXaTEIbHYI0 IOBEPXHOCTD.

Heas padorsi: PaccMoTpeTh MOl MUKPOCKOIIOM 3PUTPOLUTHI KPOBH JISATYLIKH U YEJO-
BEKa, BBISIBUTH PA3JIMYMS MEXKIy HUMU 10 opme, pasMepy, CTPOCHHIO, CBA3aB HX C XapaKTePOM
SBOJIIOIIMHM OCHOBHOW (DYHKIIMH OpPraHU3Ma.

Martepunanbl 4 000pyAOBaHMe: MUKPOCKOI, OKpAIlIEHHbIE Ma3KU KPOBH YEJIOBEKA U JIsl-
TYILIKH.

Xona padotbl. PaccmoTpute npu 607b1110M yBEIUYEHUH MUKPOCKOIIA Ma3KU KPOBH YeJlO-
BeKa M JiArymku. O6paTute BHUMaHue Ha GopMy, pasMep, HAIMUKMEe I OTCYTCTBHE sIJIpa B OPUT-
pouuTax.

Pexomennanuu k oopmiiennio padorel. BHecuTe B IPOTOKOJ BBISIBIEHHBIE pa3InyMsl,
00Cy>XJIeHHE UX U BBIBOJbI. 3apUCYHTE S3pUTPOLIUTHI KPOBH UEJIOBEKA U JISTYIIKH B TETPAJIH.

PaGora 45 Ha0/monenne 0cMOTHYECKHX SIBJICHHI B JPUTPOLMTAX

KuzHenesTenbHOCTh 3PUTPOLMTOB MOXKET MOJAECPKUBATHCS TOJNBKO IMPH YCIOBUU HX
HaXO0XJIEHNs B U30TOHUYECKOM PacTBOPE, T.€. paCTBOPE, KOHLIEHTPALAS COJIEH B KOTOPOM TaKas
e, KaK U B Iu1asme KpoBu. [Ipu 3ToM BCiieICTBHE paBEHCTBA KOHIEHTPALMU COJIel He OyeT oA-
HOCTOPOHHETO TOKA XUAKOCTU U3 DPUTPOLIUTA B PaCTBOP WJIM U3 PACTBOPA B SPUTPOLUT.

Ecnm ke moMeCTUTh SPUTPOLIUTHI B THIIOTOHUYECKUI PACTBOP, T.€. B pAaCTBOP C MEHBUIEHN
KOHIIEHTpaLUeH coseif, ueM B I1a3Me KPOBU, TO BOJIa YCTPEMHUTCS B SPUTPOLIUT, Ie O0JIbIIE KOH-
LEHTpaLus CoJeil, T.e. B CTOPOHY OOJIBbIIEr0 OCMOTHYECKOIO JaBIEHUS. DPUTPOLUTHI IPU 3TOM
pa3OyXaroT M JIOMAIOTCS.

Ecnu xe spuUTpolUThl HAXOAATCA B PacTBOpPE, /i€ KOHILEHTpalus cojiell Oosblie, yeM B
KPOBH, TO BOJIa B CHITY T€X ke (PaKTOpoB OyJeT BBIXOAUTH U3 3PUTPOLIUTOB, U OHU OYyAyT CMOp-
uBathea. KpoBu yenoBeka n3otoHndeH 0,9-porieHTHBINA PacTBOP XJIOPUCTOrO HATPHS, & KPOBU
asrymky — 0,65-mpoleH THBIN.

Ilesb paGoThI: BBISICHUTE BIMSHUE BEJIMYWHBI OCMOTHYECKOTO JIaBJICHUS OKPYIKAFOIIETO
SPUTPOLIUTHI PaCTBOpA HA UX COCTOSHHUE.

Martepuanbl 1 0600py10BaHue: CKapupUKaTop, CIUPT, BaTa, CTEKISHHBIE TaJIOYKU; TPe-
METHOE CTEKJIO; MMOKPOBHBIE CTEKJIa — TPH IUTYKH; MUKpockon; 0,2-, 0,9- u 3-mporeHHsle pac-
TBOPBI XJIOPUCTOTO HATpUsL. MOKHO MCTIOIBb30BaTh KPOBB JISITYILIKH.

Xoa padortel. [ HaOMOJEHUS OCMOTMYECKHX SIBJIEHHMH Ha OJUH Kpail MpeaMETHOro
CTEKJIa HAHECUTE KaIUTI0 THIIEPTOHUYECKOI0 3-IPOLIEHTHOIO PaCTBOPA XJIOPHJIa HATPHUS, a HA JIPY-
roi — runoroHnyeckoro 0,2-nmpoueHTHOro. B ieHTpanbHON YacTy CTEKIAa TIOMECTUTE KaILI0 U30-
toHnueckoro pactsopa (0,9 %). Ilpoaesundunupyiite cnupToM KOHIEBYIO (hajaHry nanblia U
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cKkapupUKaTOpoM caenaiTe Npokol. BricTynaomnyo KpoBb pa3HbIMHU KOHIIAMU CTEKJISIHHBIX I1a-
JIOYEK TIOMECTHUTE MOCIEA0BATEIbHO, [IOMEIINBAs], B KAIUIM HAHECEHHBIX Ha IIPEIMETHOE CTEKJIO
pactBopoB. Hakpoiite karim nmokpoBHbIMU cTekinamu. Yepes 10 — 15 MuHyT moouepenHo pac-
CMOTPUTE UX TIOJT MUKPOCKOIIOM.

B n3oToHMuYEcKOM pacTBOpE SpUTPOLUTHI OCTaloTCsA Oe3 n3MeHeHus. B runepronnyeckom
— OHH CMOPIIIMBAIOTCS, @ B TATIOTOHUYECKOM PacTBOpe HaOyXaroT U pa3pymaroTcs (OCMOTHYECKH
reMOJIN3).

Pexomennauuu Kk opopmienuto padorbl. OnucaTh B TETpaau HAOIIOICHUS, 1aTh UM
00BsicHEeHUS. 3aprCcOBaTh BUJ SPUTPOLIMTOB B Pa3HBIX 110 OCMOJIIPHOCTH PACTBOPAX.

PaGora 46 Onpenenenne KOJAMYeCTBA reMOrJI00MHA B KPOBHU 110 cnnocody Canan

I'emornoOuH siBiIsieTCs TJIaBHOM COCTABHOM YacThIO APUTPOLIUTOB. DTO CIOKHBIA XPOMO-
MPOTEUI, COCTOSIIHIA U3 OeKa — TIOOMHA U TUTMEHTA — FeéMa, OT KOTOPOTO 3aBUCHUT I[BET KPOBH.
B cocTaB rema BXOAUT OJMH aTOM eJie3a, KOTOPbIi 00yCIIOBIMBAET CIIOCOOHOCTh TeMOTrJI00nHa
BCTYINAaTh B COEIMHEHUE C KUCIOPOAOM.

Copep:xanrie TeMOTJI00MHA B KPOBH Y 37I0POBBIX JKeHIUH coctaBisieT 120 — 140 r/m, a 'y
myxurH — 130 — 160 r/m.

Omnpenenenue coaep>kaHus TeMOTNI00MHA B KPOBHU MPOU3BOJUTCS KOJIOPUMETPUUECKUMU
crocob6aMu, OJJMH U3 KOTOPBIX (reMaTuHoBBIA MeTof Cann) OCHOBaH Ha 0Opa30oBaHMM yCTONUHU-
BOT'O pacTBOpa KOPUYHEBOTO I[BETA MPH B3aUMOACHCTBUH T'eéMOTTI00HMHA ¢ XJIOPUCTOBOAOPOIHON
KHMCIJIOTOM.

I'emometp Canu npezactaBisieT coOOW MITaTUB, 3aHsS CTEHKA KOTOPOTO cleliaHa u3 Oe-
JIOTO MaTOBOTO CTEKJIA. B mITaTUB BCTaBIEHBI TPU MPOOUPKH OJMHAKOBOTO JIMAMETPa, ABE Kpaii-
HUE TPOOHMPKH 3amasiHbl U COJIEPKaT CTaHAApPTHBIA pacTBOp XJopuaa reMatuHa. CTaHAApTHBIN
pacTBOp XJIOpHUAA TeMAaTHHA COOTBETCTBYET 167 1/ remoriioonna. CpenHssi MpoOupKa rpagynupo-
BaHa B CTapbIX €IMHUIIAX BBIPAXKEHHS KOHIEHTpaluu remoriaoouna — B ['% (B rpammax Ha 100 mi
nenbHoM KpoBu). OHa npeHa3HaueHa Jisl MpoBeieHus uccinenopanuii. K mpubopy npunaratorcs
KATIHJIISP JUTs B3STHS KPOBHU C METKOM 20 MM® | CTEKIISHHAS MAaNouKa U ITHTIETKA.

Heap padoThi: 03HAKOMUTHCS C KOJOPUMETPUUYECKUM METO/I0M OIPENEICHUs COIepKa-
HUS TeMOTTIO0MHA B KPOBH, MOJYYE€HHBIH PE3yNbTaT CPAaBHUTH C GPUZUOIOTHYECKON HOPMOH.

Martepuansl u odopyaoBanue: reMomerp Calld ¢ IpUIaralOIMMUCS PeAMETaMH, CKa-
pucdukarop, Bara, 0,1 u pactBop HCI, ciupt, a¢up, #on, mucriuiuposannas Bojaa. Padora mpo-
BOJIUTCS Ha YEJIOBEKE.

Xona padorsl. B cpeanroro nmpobupky HanmuBaroT 0,1 H pacTBOp XJIOPHUCTOBOAOPOIHON KHUC-
n0THI 10 MeTkH. Kanmunmsapom 6epyT 20 Mm® kpoBH u3 manslia u, 06mepes KOHUUK €20 6amoil,
TOTYAC BBIIYBAIOT KPOBb HA JTHO MPOOUPKHU TaK, YTOOBI BEPXHHM CIOW KHCIOTHI OCTaBaJICsS He-
OKpaleHHbIM. He BbIHMMas Kanuiuisip, CIIoacKUBaloT ero kuciaotoil. [locie atoro coaep:xxumoe
MPOOUPKH NIEPEMEITNBAIOT, yAapss MaJbIEM M0 TPOOUPKE I BCTPSXUBAS €€, U CTABST B IITATHB
Ha 5 — 10 MuH. DTO BpeMs HEOOXOMMO JIJIsl TTIOJTHOTO MPEBPAIEHUS TeMOTJIOONHA B COISTHOKHUC-
JBIA TeMaTUH. 3aTeM K COAEPKUMOMY MPOOUPKH JOOABISAIOT MO KAIIsIM JAUCTUIUIMPOBAHHYIO
BOJY JI0 T€X IOp, MMOKa LIBET MOJIYYEHHOI'0 pacTBOpa He Oy/IeT COBEPIIEHHO OJJUHAKOB C LIBETOM
ctanaapTa. Jlo6aBsis BOy, pacTBOp MEPEMEIIUBAIOT CTEKIISTHHOM MaTouKO.

[udpa, cTosimmas Ha ypoBHE HUKHETO MEHUCKA KUIKOCTH, MIOKA3bIBAET COJIEPIKAHHE Te-
Morjao0uHa B ucnbiTyeMoi kpoBu B ['%. [lepeBecTu 3TOT mokas3aTens B €UHHUIIBI BECOBON KOH-
LEHTpalLMU Ha JIUTP pacTBopa (B rpaMMax Ha JIUTP).

Pexomennauuu Kk opopmiienno padorsl. 3ahUKCHPOBATH METOAUKY (YSICHUTE MIPUHIIHIT
METO/Ia ONpeeNieHUs] COIepP KaHNs TeMOrI0o0MHa), pe3ysbTaT U CYKJIEHHE O €ro OTHOLIEHUH K
HOpME.

KoHTpoJibHBbIE BONIPOCHI.

1. Opomrorus Gopmbl, pa3MepoB, CTPYKTYPHOCTH U KOJIMYECTBA dPUTPOIHTOB. Ka-
KOBBI (DaKTOPBI TAKOM IBOJIOIIHH?

2. B 4em 3HaueHME MOCTOSHCTBA OCMOTHYECKOTO AaBICHUS 1a3Mbl KPOBHU?

3. Kak kmaccuguuupyiorcss pacTBOpbl pa3HON OCMOJISIPHOCTH IO OTHOIIEHUIO K
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J1a3Me KpoBU?

4. Uro takoe ocmoTnueckuil remonus? Kakue npyrue BUbl T€MOJIM3a SIPUTPOLIUTOB
BbI 3HacTe?

S. JlaiiTe XMMHUYECKYIO0 XapaKTEepUCTHKy remoriiobuny. KakoBa ero poip B opra-
Hu3Me?

6. Kakue coegnHeHuss MOKeT 00pa30BbIBaTh reMOTTIO0NH B Opranusme?

Pa6ora 47 OnpenesieHue rpynmnoBoi U pe3yCHOI NPUHATJIEKHOCTH KPOBH

['pynmsl KpOBU OTIAMYAIOTCS APYT OT IPyra COACP>KaHUEM arrIFOTHHOTCHOB M arTJIFOTHHH-
HOB. ATTJIIOTUHOTE€HBI — BEILIECTBA, CIIOCOOHBIE CKJIEHUBATHCS; COJIEPIKATCS B IPUTPOLUTAX. AT-
[JIIOTUHHHBI, CKJIEUBAIOIIME BEIIECTBA, — HAXOJATCS B IUIa3MeE.

B oxnoit U3 cuctem rpyti kpoBu, o6o3Havaemoit ABO, uMmeroTcs 2 Bu1a arrJtoTHHOTEHOB
(A 1 B) 1 COOTBETCTBEHHO /1Ba BHJIa arrJIIOTHHUHOB (0 U ).

Peakuus arrmoTuHanuy (CKJIEMBaHWs) HACTYIAET JIMIIb PU KOHTAKTE OJJHOMMEHHBIX ar-
IFOTHHOTCHOB W arTJIFOTHHHHOB, HarpuMep: A U o uiu B u . ATTIFOTHHAIIMIO HENB3sT CMEIITH-
BaTh C MPOIIECCOM CBEPTHIBAHUS KPOBH — BBINAaicHUEM (PUOpPHHA B BI/I€ HEPACTBOPUMBIX HUTEH.

Onpenenenue rpymibl KPOBU UMEET IPAKTUUECKOE 3HAUEHUE, IIPEKIE BCETO, IIPU MEPEIIU-
BaHUU KPOBU. YUHUTHIBAIOT MPU 3TOM JIHIIb CBOWCTBA SPUTPOIMTOB JOHOPA U CBOMCTBA TJIa3Mbl
peLunuenTa, npeHedperas arrfJOTUHUPYIOLIMMHU CBOMCTBAMM IUIa3Mbl JOHOpA, HE UMEIOIIUMU
MPAKTUYECKOTr0 3HAYEHUS, TaK KaK OHAa BBOJIUTCS B MAJIOM KOJIMUYECTBE U, PA3BOSICh B KPOBH pe-
LUIIMEHTA, TEPSIET CBOM arrjIOTHHUPYIOIIME CBOWCTBA.

Ecnu spuTponuTsl KpOBU IOHOpA COJIEPKAT arrFOTUHOTE€HbI, OTHOMMEHHBIE K arrIioTH-
HUHAM TUIa3Mbl PEIUITUEHTA, TO IIPH TIEPEITMBAHIH TAKOW KPOBH MPOU30MIET arTITFO THHALIHS, TIPU-
BOJISIIIAS K PA3BUTHIO T€MOJIN3A U SBJIEHUH reMoTpaHcy3noHHOTO moka. KpoBb goHOpa, HE nMe-
IOII[asl aTTITIFOTHHOTEHOB, OJJHOMMEHHBIX arTJIIOTHHIHAM PEIUITUEHTA, IIPUTOIHA JIJIS IEPEeITUBAHUS
(Tabmuma 7).

Tabauma 7 Onpenenenre COBMECTUMOCTH KPOBU PAa3HBIX TPYIIII

ATTITIOTHUHOT€HBI ATTIIOTUHHUHEI PCOUIINCHTA

JIOHOpa B (1) B (1N o (1) 0(1V)
0(l) - - - -

A (1) + - + -

B (1) + + - -

AB (1V) + + + -

Ipumeuanue: 3naxom (+) 0003HaYACTCS pEAKIHS arrIIOTHHAIINN; 3HAKOM (-) — OTCYTCTBHE
TaKOBOU.

Rh-arrmrotuHOreH — ee oMH U3 HauboJiee IMUPOKO PACIIPOCTPAHCHHBIX arTIIOTHHOTE-
HOB KpoBH. Ero coneprkanue He 3aBHCUT OT HAIWYHUS IPYTUX arrIl0THHOT€HOB 3pUTPOIHTOB. Rh-
arrmoTuHOreH (Rh-dakrop) KpoBu He UMeeT B MIa3Me BPOXKICHHBIX arTJIFOTHHUHOB, OJTHAKO MO-
JKET ABIIATHCSA NPUYNHOW HECOBMECTUMOCTH KPOBH IIPH ITOBTOPHOM €€ nepenuBanui. 1lo Hanu-
YHIO B ApUTpONUTAX RN-arriaroTUTOreHa Ui ero OTCYTCTBHIO BBIIENISAIOT OTACIBHYIO, PE3YCHYIO
(Rh) cucremy rpymnn kpoBu. B Heii ae rpymnisl. B cpeanem Ha mianete okoio 85 % iroei UMeroT
B DPUTPOLUTAX CBOEU KPOBU 3TOT OeNOK-arritoTHHOreH. KpoBb Takux J0iel OTHOCAT K pe3yc-
noioxuTenbHoi. [Ipu oTcyTeTBum ke Rh-dakropa B kKpoBH TOBOPAT 0 pe3yc-0TpHLIATEIBLHOCTH
KPOBH U €€ HOCUTEIIA.

I'pynmsl KpoBH ONPENENSIIOT MO CBOMCTBAM 3PUTPOLIMTOB, KOTOPBIE YCTaHABIUBAIOTCS C
MOMOIIbIO CTAH/IAPTHBIX CHIBOPOTOK, COJEPKAIIMX U3BECTHBIE arTJIIOTHHUHBI.

Ieab padoThI: 3HAKOMCTBO C METOJUKAMU OIIPEIEIICHNS TPYNIIOBOM U pe3yCHON NPUHA-
JIEKHOCTH KPOBH.

Matepuaibl 1 000py/I0BaHMe. CTEPUIIbHBIC CKapU(PHUKATOPbI, CTAHJAPTHAsT aHTHPE3YC-
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Hasl CBIBOPOTKA M KOHTPOJIbHAS CHIBOPOTKA (HE COJepaKaliasi aHTUPE3yCHBIX aHTUTEIN), CTaHAapT-
Hble ceiBOpoTkH cuctemsl ABO (I, I u Il rpynm), nunerku, npeaMeTHbIE CTEKIIA, CTEKJISIHHbIE
HaJIOYKH, GU3UOIOTMUECKUI pacTBOp, CIUPT, HOJI, BaTa.

OOBEKT Hccneq0BaHus — KPOBb YETIOBEKA.

Xox padoThbl.

1. Onpeoenenue epynn kposu cucmemvt ABO.

IIpenmeTHOE CTEKIIO TOMELIAIOT Ha Oestyto OyMary M HaHOCAT Ha Hero (He cmemuBasi!) o
Karie crangaptHoi ceiBopotkH |, I, III rpynn, coneprkaiield COOTBETCTBEHHO arrIFOTUHUHBI | —
auf, [I—Pulll— o CrexnsHHON MaTOYKON MEPEHOCIT HEOOJBIIOE KOJTMIECTBO KPOBH, MOy~
YEeHHOM U3 NaJblia, B KaIUII0 CHIBOPOTKH | rpyIIibl, 3aT€éM BTOPBIM, YACTHIM KOHIIOM NAJIOYKH Ta-
KO€ K€ KOJINYECTBO KPOBU IEPEHOCAT B CHIBOPOTKY II rpynmsl. TpeTpro Karuio nepeHocsT B Chl-
BOpOTKY IIl rpynmbl IpOMBITEIM U HacyXO BBITEPTHIM KOHIIOM NaJIOUYKH WM APYroil 4YMCTOH ma-
n0ukoi. Kaxknplil pa3 TIIATEIBHO KPYTOBBIMU JBUKCHUSMH Pa3MEIINBAIOT KPOBb B KaIlIe ChIBO-
POTKH, IOKAa CMECh HE IPUMET PaBHOMEPHO PO30BOI0 LiBeTa. Peakiius arraroTHHAIIMY HACTYaeT
yepe3 | — 5 muH. [Ipy HanuuuMu arrIIOTMHALMKA Kalllsl CTAHOBUTCS NPO3PAYHON, a SPUTPOLIUTHI
CKJICBAIOTCS B BUJIE KOMOUKOB. ['pyIiia KpOBU yCTaHABJIMBAETCS B 3aBUCUMOCTH OT HAIMYUS WU
OTCYTCTBUS arryIFOTHHALIUN.

OTcyTcTBHE arriifOTUHAMKA TOBOPUT OO OTCYTCTBHUHU arrJIIOTUHOTEHOB B HCCIIEIYyeMOM
KPOBH, UTO SIBJISIETCS CBOMCTBOM PUTPOLMTOB | rpymIib.

Ecnan arrmrotunanus npowusonuia ¢ ceiBopoTko | u Il rpynn, conmepkamux cooTBet-
CTBEHHO arrJIOTUHUHEI @, B, U 0, TO SPUTPOLMTHI UCCIEAYEMOM KPOBH coaepkKaT A-arriatOTHHO-
T'eH, CJIeIOBATEIbHO, 3Ta KPOBb MPUHAICKUT KO || rpyrme.

Ecnu arrmotuHanus npousonuia ¢ ceiBopoTkoi | u Il rpynm, cogepkarux arrioTHHUHBL
o, P u P, 10 roBopuT 0 HanMuuu B-arrmotuHorena B 3putpouuTax — Il rpynna uccnenyemoin
KpPOBH.

[Ipu Hanuuuu arrmoruHanuu ¢ ceiBopotrkamu I, III rpynn sputponuTs! cogepxar A- u
B-arrmoTuHOreHbl, YTO yKa3bIBaeT Ha MPUHAJUICKHOCTD UCcClieyeMoi kpoBH k 1V rpymre.

Onpenenure, K Kakol rpyIie NpuHaAISKAT UccaeloBaHHas KpoBb. HazoBute cocTtas ee
arrIFOTUHOTEHOB U arrialoTMHUHOB. OmpenennTe, KaKuM PEeLUIIUeHTaM MOXKET ObITh IepeuTa
KpOBB Balllel TPyNIbl ¥ KPOBb KAKOTO JOHOPA MOXKHO IEPETUTH BaM.

2. Onpeodenenue pe3yc-gpakmopa Kposu IKCHpecc mMemooom

Metoauka omnpeneneHus pesyc-(hakropa AOCTATOYHO CIIOKHA, OJHAKO pa3padoTaH dKC-
IPecc METO/, 00JIeryaromuii 3Ty 3aa4y B SKCTPEHHBIX ciy4asx. OH 3aK/II04aeTcs B ONpeAeIeHUN
COBMECTHMOCTH MCCIIEyEMOW KPOBU C CBIBOPOTKOM, COAEPKAIEH T'OTOBBIE aHTUTENA HA pe3yc-
0eToK.

Ha npenMeTHOe cTeksI0 HAHOCAT MO OJHOM Karie KOHTPOJIbHOM ChIBOPOTKH (cmpaBa — K)
Y CTaHJIapTHOM aHTHpPE3yC CBIBOPOTKH (ciieBa — Rh). B kaxayro ChIBOPOTKY MOMEIIAIOT 10 OTHOM
Karujie ucciaenyeMoi KpoBHy (pa3Mep Karuid KpOBH JI0KEH ObITh BIIBOE-BTPOE MEHBIIIE, YeM Karljs
CBIBOPOTKH).

CTexIsTHHOM MaJT0YKOH MePEMENINBAOT KATUTI0 KPOBH C KOHTPOJIBHOM CHIBOPOTKOM, 00pa-
3ysl KPY>KOK 1uamMeTpoM 2 — 2,5 cM. 3aTeM o JoOHBIM ke 00pa3oM IepeMennBaloT KpOBb C aHTH-
pe3yc cbiBopoTKOoil. [lokaunBas cTekio, HaOMOAaT 3a peakuuen. Jlyig Jydiiero BBISABICHUS
HAJIMYMS WM OTCYTCTBHS arrjIlOTHHAIIMK MOXKHO JJ0OaBUTh B 00€ MpoOkI 1O Karuie Gpusnonoruye-
CKOI'0 pacTBopa.

Ecnu B npoGe co cTaHAapTHON aHTUPE3yC CHIBOPOTKOM OyAeT arrIoTHHALMS SPUTPOLIH-
TOB, TO HUCCJeLyeMasi KpOBb pPe3yc-MOJIOKUTEIbHAs! (B KOHTpoJIe ee ObITh He ToykHO!). Ecnu ar-
[JIIOTUHALMA OTCYTCTBYET B 00€HX NMpodax — KPOBb pe3yc-OTpULlaTeNIbHAsL.

[Ipy BO3ZHMKHOBEHUU arrIlOTUHAIMK B MPo0Oe ¢ KOHTPOJIBHOM CHIBOPOTKOM OMpeesieHne
CJIETyeT IOBTOPUTD.

Pexomenganmuu K odopmieHuio padornl. [locie onpenencHuss rpymmoBoi U Rh-
NPUHAAISKHOCTH UCIIBITYEMOM KPOBU BHECUTE MOJTyYSHHBIE JaHHBIE B IPOTOKOJ. 3aduKcupyiire
B HEM TaOJIHUIly COBMECTUMOCTH rpymi KpoBu cucteMbl ABO. O0bscuuTe 3Hauenne Rh-dakropa
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IIPU NIEPETMBAHUY KPOBH.

PaGora 48 Onpenenenne CKOpocTH CBepThIBaHUS KPOBHU (110 AJIbTray3eHy)

JlaHHBII METOJ SIBJISETCS OJHUM U3 LIMPOKO NMPUMEHSEMbIX B KIMHUYECKOMN MPAKTUKE U
OCHOBAaH Ha ONpE/ICTICHUN BPEMEHH CIOHTAHHOT'O MOSIBJICHUS MEPBBIX HUTEH (UOpPHHA B IIETHHON
KkpoBH. Kak u 1pyrue MeTo/ibl, OH IO3BOJISIET BBISIBUTD JIUILIbL IPYyObId 1eUuT GakTopoB CBEPTHI-
BaHus. HopmanbHble MOKa3aTenu CKOPOCTH CBEPTHIBAHUS KPOBU IIPH UCIOJIb30BAaHUU JAHHOIO
MeToJia S — 6 MUH TP KOMHATHOM TeMIieparype.

Heap padoThI: 03HAKOMUTHCS C METOJIaMU OIIPEAETICHUS BPEMEHU CBEPTHIBAHUS KPOBU U
MIPaKTUYECKOE OMPEIETICHUE CKOPOCTH CBEPTHIBAHUS 10 METOY AJIBTray3eHa.

Matepuanabl M 000pyAOBaHHE: CEKyHJIOMED, CTEPWJIBHBIM CKapHU(PHUKATOp, 4acoBOE
CTEKJIO, CTEKJISIHHBIN KPIOYOK; BaTa, KyCOueK Mapiiu, CIHUPT, o, 3¢up. OOBEKT uccieoBaHus —
KpPOBb U€JIOBEKA.

Xoa padorel. KpoBps OepyT U3 manblia pyku deioBeka. THiaTelbHO MPOMBITOE U CyXOe
CTEKJIO COIPEBAIOT Ha JIaI0HU JI0 TEMIIEpATyphl TeJla U HAHOCAT Ha Hero 2 — 3 kamiu kpoBu. Uepes
Ka)K7ble MOJIMUHYTBI MEIJICHHO MPOBOJIAT Yepe3 KPOBb CTEKIISIHHBIM KPIOYKOM WIJIH CKapHQHuKa-
TOPOM, TTOKA 32 UIJION HE MOTSHETCs nepBast HUTh GpuoOpuHa. CTEKI0 MpH 3TOM MO0 aepxkKar Ha
JaI0Hu, MO0 KIAAyT Ha Mapio. Bpems cBepThIBaeMOCTH KPOBH (PUKCUPYIOT OT MOMEHTA BbIJe-
JICHHSI KPOBHU M3 TIPOKOJIA 70 TIOSBJICHUS NIEPBbIX HUTEH GuOpHHa.

Pexomennauuu k opopmiaenuio padorbl. OGopMUTH POTOKOI, OLEHUTH MOJIYYESHHBIH
pe3ynbTar, cieaaTh BbIBOJ.

PatGora 49 Onpenenenne ckopoctu oceganus 3purpountos (COIJ) no [lanyenkoBy

KpoBp nipu 1BUKE€HUHN — yCTOWUYMBAs CyCIIEH3Us, Ojaroaapsi OTpULATENIbHBIM 3apsiiaM Ha
sputpouuntax. [Ipu nomenieHnn ee B CTEKIISIHHBIN COCY /1 3pUTPOLIUTHI TEPSAIOT CBOM 3aps]l U B CUITY
CBOEH TSXKECTH OCeAatoT. Y 3/10pOBOT0 YEJIOBEKA CKOPOCTh OCENaHUs IPUTPOLIUTOB HEBEIMKA: 32
yac OHM OCEAAr0T Yy MYy>KUuH Ha 3 — 7 MM, a y *eHuuH — Ha 7 — 12 mM. Ho ckopocTh ocenanus
SPUTPOLIUTOB 3aBUCUT OT COCTOSIHUS Oopranu3ma. [Ipu HeKOTOpBIX (PU3HMOTOrHUECKUX COCTOSIHUSIX
(Hanmpumep, 6epeMEHHOCTh) U TPH LIETIOM psijie 3a00aeBaHuil (TyOepKyie3, peBMaTHU3M U JIp.) Oce-
JTaHUE SPUTPOLIMUTOB OBIBAET 3HAYUTEIBLHO YCKOPEHHBIM.

s onpenenenuss COD npumenstor npudop [TaHueHkoBa, cOCTOSIIUI U3 IITATHBA, B KO-
TOPOM MOTYT OBITh 3a)KaThl B BEPTUKAJIbHOM I0JIOXKEHUHU CIIEUalbHbIE Kanuisipbl. Kanumspsl
rpaayupoBaHbl B MUWuIuMeTpax. Mertka «0» crout Ha paccrosiuun 100 MM ot koHua. Ha kanuin-
asipe ecTh enle aBe MeTku: K (kpoBb) — Ha BbICOTE HYJIs M MeTKa P (IpOTHBOCBEPTHIBAIOLIHIL pac-
TBOp) — Ha ypoBHE 50 M.

ean padoThi: 03HAKOMUTHCS ¢ MeTOIOM oripeaesiennst COD, ero TMarHoCTHYeCKUM 3Ha-
YEHHUEM.

Martepuansl u odopyaoBanue: npudop IlaHueHkoBa, 4acoBO€ CTEKII0, CTEPUIIbHBIN CKa-
pudukarop, Bata, 5 % pacTBOp UTpaTa HATPUA, CIHUPT, dup, ox.

Xona padortel. Kanmisp npomsiBatoT 5 % pacTBopoM nuTpaTa HaTpus. 3aTeM HaOUparoT
LUTPAT HaTpus 10 MeTKH P Ha ypoBHE 50 MII 1 BBIYBaIOT €0 HA YaCOBOE CTEKJIO. 3aTEM B TOT K€
KalWuIsp ABYKPaTHO HaOMparoT KPOBb U3 NaJblia YenoBeka 10 MeTku K.

Cnenyer uMeTh B BUAY, UTO 0J14 YCHEUIHO20 63AMUA KPOGU NPOKON NAAbUA O0J)HCEH
0btmb 00601bHO 2y0oKUM. Kanuiuisip cieayeT AepKaTh TOPU30HTAIBHO, TOTPY3UB €r0 KOHUYUK
B KaIUIIO KPOBH, MPU 3TOM KPOBb caMa HaMOJIHIET KauJuisp.

O6e nop1uu KpOBHU BBIITYCKAIOT HA YACOBOE CTEKJIO, CMEIINBAas C UMEIOIIUMCS TaM LIUTpa-
ToM HaTpus. [loxydeHHyro TakuM 00pa3oM Ha YaCOBOM CTEKJIE CMECh KPOBHU C IIUTPATOM HATPHS
B OTHOIIICHNH 4:1 HAOMPAIOT B Kamuisip A0 MeTKH O U CTaBAT KanWjuIAp B MTAaTUB. OUKCHPYIOT
BpeMs. Uepes uac CMOTPAT, KaKOBa BBICOTA B MUJUIUMETPaX 00pa30BaBIIETOCs BEpXHETO CTOIONKA
1a3mel B Kanwuisipe. Ero Benuuuna u ssisierca mepoit COD. Tlokazanus g0 10 MM/4 npuHuMa-
IOTCS 32 HOpMY; TIoKa3aHus oT 10 10 15 MM/4 pacueHHBaIOTCA KaK HE3HAUUTEIbHOE YCKOPEHHE,
15-30 mm/u — cpeanee yckopenue, 30 MM/4 1 BBITIIE — PE3KOE YCKOPEHUE.

Ilpumeuanue: 1751 IPaKTUIECKOIN pabOTHI TOMYCTUMO HAOUPATh MOJIOBUHHOE KOJIMYECTBO
KPOBM M IIUTpaTa HATpus, T.€. UTpara — 25 MM, KpoBu — 100 mm.
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Pexomenaauuu Kk ogpopmiiennio padborbl. CpaBHUTE MOTYUYECHHBIE PE3YJIbTATHI ONPEe-
aenust COD u fgaiTe UM OLIEHKY.

KoHTpoJibHBIE BOIPOCHI.

1. [Toyemy BO3MOKHA HECOBMECTHUMOCTD I10 TpyIIamM KpoBu?

2. Ha xakoM npuHIIMIIE OCHOBaHA METOAMKA OIpeIeJIeHHsI TPy KPOBH?

3. B uem 3akirodaeTcst OMOJIOTHUECKOE 3HAYeHUE CBEPTHIBAaHM KpoBH? B yem omacHOCTh
KpOBOMNOTEPH?

4. KakoB MeXaHU3M CBEPTbIBaHUS KPOBU?

5. UeM mia3zma KpOBU OTIUYAETCS OT CHIBOPOTKH?

6. Yto Takoe remoduims’?

7. Kakumu cioco6aMu MOKHO MPEAOTBPATUTh CBEPTHIBAHUE KPOBU?

8. Kakue ¢axTopsl OIpeaensoT CKOPOCTh OCEIaHus SPUTPOLIUTOB?

Tema 8 ®dusuosorust KpoBooodpameHUA
3ansartue 14
Tect «Cucrema kpoBm» (10 MunyT)

Padora 50 Hanosxxkenne nuraryp no Cranumycy (M3y4eHue aBTOMATHH CEPALA)

Cepaie o0mamaeT aBTOMaTH3MOM, T.€. CIIOCOOHO PUTMHYECKH COKPAIIaThCs MO BIIHS-
HUEM BO3HMKAIOIMX B HEM UMIIYJIbCOB. He Bce oTnensl cepia 061aqaoT 0JUHAKOBOM CTENEHbIO
aBToMaTH3Ma. Mmiynnbc Bo30yKeHHS BO3HUKAET B 00JaCTH BEHO3HOTO CHHYCa (Y JIATYIIKH) HITH
CHUHYCHOTO y37a (y 4esJoBeKa), KOTopble 001aJaloT HAauBBICHIEH CTENEHbIO aBTOMATU3Ma. JTH
y37bl, JAlOIIME HAyalo IMPOBOJSIIEH CHUCTEME CepJilla, Ha3bIBAIOTCS BOAMUTEISIMU CEPJIEYHOIO
pHUTMa, TaK KaK OT HUX 3aBUCUT 4acTOTa CepLieOueHHH.

BropbiM 110 cTeneHu aBTromMaru3Ma SBISETCS] aTPUOBEHTPUKYJISIPHBIN y3€J1, PacIlOJIOKEH-
HBIN B IIEPETOPOAKE MEXKIY NPEACEPAUIMU U Keilyn0oukoM. OT 3TOro ys3ia HuIeT Imy4ok ['uca, ko-
TOPBIH, HAIIPABIISAACH BHU3, B MEXKKEITYJOYKOBOM MIEPETOPOJIKE JEIUTCS Ha IBE HOXKKHU, CITYCKatO-
myecs Mo 00e CTOPOHBI MEPErOPOIKY U 3aKaHUMBAIOIIMECS B TONIE CEPAEYHOM MBI Ha CIie-
UaNbHbBIX BOJOKHAX IlypkuHnbe.

HaumenbpM aBTOMaTU3MOM 00J1a1a€T KETyJOUeK U B 0COOEHHOCTH BEpXYIIKa CepAla.
B u3011poBaHHOM COCTOSIHUM BEPXYIIIKa HE CIOCOOHA K CAMOCTOSATEIbHBIM COKPALICHUSIM.

Taxum 06pa3zom, MpOSBISIETCS 3aKOH I'paiueHTa aBToMaTuu cepaua. I1o stomy 3akoHy ciie-
IyeT: cyOCcTpaToM aBTOMATHU SIBJISI€TCS MPOBOJIALIAs CUCTEMA Cep/Ilia; BOAUTEIEM PUTMA BBICTY-
[aeT CUHYCHBIN y3€i; BCe 3JIEMEHThI MPOBOAIIEH cHCTeMbl 00J1a/1al0T aBTOMATHEH, HO CTETIEHb
AaBTOMATHUH YMEHbILIAETCS OT CUHYCHOTO y3J1a K BoslokHaM [lypkunbe.

ABTOMaTH3M PabOTHI CEp/ALla MOKHO U3YUHUTh C MMOMOIIBIO JIUTATyp (MEepeBA30K) pazany-
HBIX €r0 OTJEJIOB M HAOIOJEHUS 3a UX AeSITeNbHOCThI0. IlyTeM mepeBsi3ku nqocturaercst 6J10Ku-
pOBaHUE MMITYJIbCOB BO30YKICHHUS B 3JI€MEHTAaX MPOBOJMAIIEH CHUCTEMBI CepJilia, HaXOIAIMUXCs
O] IEPEBSIZKOM

Ienp padoThl: uccieq0BaHNE aBTOMaHUM CEPALIA, TOJTBEP)KIEHUE OCHOBHBIX ITOJIOXKE-
HUH 3aKOHA IPaJIneHTa aBTOMAaTHUH.

Matepuaibl 1 000pyA0BaHuUe: JIATYIIKA, IPENapoBaJIbHBIA Habop, MpenapoBaIbHas 10-
nieyka, OyiaBKu, GU3HOIOTMYECKUN PACTBOP, MUIETKA, HUTKH, MapJis, CEKyHAOMED.

Xoa padoThl. Y JATYIIKM yJAIUTh TOJOBHOW M pa3pyIIUTh COIMHHON MO3T. 3apuKCHpO-
BaTh ee OyJaBKaMH 3a JIAIKU Ha JOILeYKe OPIOIIKOM BBEpX. BCKPBITH MOJOCTH TeNa, 0OHAXKUTH
cepaue U cHATH nepukap. [logcunraTes uncino cokpameHuii B 1 MuH.

Ha mpoTsixeHnu orpITa NepuoInYecKy cMauuBaiTe ceple (pU3noaorndyeckuM pacTBOpoOM
BO M30€XaHUE MOIChIXaHMUS.

OCTOpOKHO MPUIOAHATH CEp/lle MUHLETOM 3a BEPXYIIKY U pPacCMOTPETh OeIecoBaTyro
IIOJIOCKY, OTAEIIAIOIIYIO BEHO3HBIN CUHYC OT npeacepaui. [1o Hel n1oJpKHaA TPOUTH IepBast JIura-
Typa. TOHKUM MUHIIETOM IPOBEIUTE HUTKY 1O 00€ YT aopThl. IIpUNOqHATE jKeny04eK U cMe-
CTHUTB ero Brepe. KoHIbl HUTKM 00BECTH BOKPYT CepALa U CAENaTh METJII0, TOMECTHUB €€ CTPOTro
M0 TPAHUIE MEXIY MPEACEpAUsIMH U BEHO3HBIM CHHYCOM. bricTpo 3aTsnyTh y3en (Puc.37.b).
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Ecnu nepeBsizka caenana npaBuiibHO, CEpALE OCTAHABIMBAETCS B (pa3e IUACTOJIbI, CHHYC e MPOo-
JIOJKAET COKpallaThes B IpekHeMm putme. [logcuurars 3TOT putM.

Uepes 20 — 30 MUHYT npeacepaus U Kely104eK BHOBb HAUHYT COKpAIlAThCs, HO B MHOM,
Oosiee MeyIeHHOM puTME. YTOOBI YCKOPUTH 3TH COKpAILEHUs] HAKIAABIBAIOT BTOPYIO JUTATYPY,
3aTATMBAHUE y3J71a KOTOPOM MEXaHWYECKH CTUMYJIHUPYET aBTOMATHU3M aTpPUOBEHTPUKYIISIPHOTO
y37a.

Bropast nepeBsizka HaKJIaAbIBACTCS MEXAY MPEICEPIUIMU U KeIyT0UKOM MO pa3iessio-
nieit ux 6enoit monocke (Puc.37.B). [loaBenuTe moj cepiie HUTKY, Ha BEHTPAJILHOM CTOPOHE €r0
KOHI[bI HUTKH MEPETJICTUTE U PACTIONIOKUTE METII0 HAa IPECEPIHO-KEITYyA0UKOBOM rpanuiie. Jler-
KUMH PBIBKAMU 3aTsTMBAiTE METIIIO, TTOKAa HE BBI3OBUTE COKpallleHui xenyaouka. [lpencepaus
Ipu ATOM He cokpaiatotrcs. [logcunTaiite napamieabHO YMCIO COKPAILCHUI BEHO3HOTO CUHYCA U
KEITy10UKa.

OTtneneHune BepXylUIKU cepiia TPEThel mepeBsi3Koi He MPUBOAUT K aBTOMATUYECKOMY CO-
KpaIIeHUIO BEPXYLIKH kelTyiouka. OTHAKO MIPH pa3IpakeHUH BEPXYIIKH IPEapoBaIbHON UTIION
OHA MPOU3BOJIUT OJUHOYHOE COKpAIEHHUE, T.€. BO3OYAUMOCTh €CTh, 3 aBTOMAaTHU HET.

Pexomenpauuu k opopmiaeHuro padorel. Onrcars X0 onbiTa. Bee pe3ynbrarsr odop-
MUTH B BHJIE TaOJIHIIBI U CAETATh COOTBETCTBYIOLIUE BHIBOIBI. 3apHUCOBATh CXEMbI HAJIOKEHUS JTH-

raryp.
Tabnuua 8 YacroTa cokpallleHui OTeNI0B cep/ilia IpH HaJloKeHUH auratyp no CTaHHuycy

Yucno cokpanieHuit OTIeTI0B cepaia
Otnensl cepana — — —
p ITocne 1-oit nu- | Ilocne 2-ou au- | Ilocime 3-oii nu-
o nuraryp
raTypsl raTyphl raTypsl
Benosnei cu-
HYyC
[Ipencepnus
Kenynouek
Bepxymka xe-
Ty04Ka
3ansarue 15

Padora 51 HaOuronenne peppakTepHOro nepuoaa M moJry4eHne IKCTPaCuCTOIbI

PedpakrepHsiM neproaoM Ha3bIBaeTCsl MPOMEKYTOK BPEMEHU MEXIY ABYMs paszapaxe-
HUSIMH, B TEYEHHE KOTOPOT0 B TKaHU (B JAHHOM CJIy4ae B CEPJICYHOM MBIIIIIE) HE MOKET BO3HUK-
HYTh MOBTOpPHOE BO30yk1eHue. PedpakrepHslil mepuos cepAedHON MBIl Topa3ao Ooublile,
YeM CKEJIETHOW MBIIIIBI. Ero mpogomKUTenbHOCTD A NPEACEPAU U KETyL04YKOB paBHA M-
TEJIbHOCTH UX CUCTOJI. BereacTBue 3Toro B 0ObIUHBIX YCIOBUSX CEpACYHAs MBIIIIA HE CTOCOOHA
IIPUXOJUTH B COCTOSTHUE TETAHWYECKOTO COKpalleHus. B cepaedyHoi MbIIIIe BCies 3a KaXIbIM
OJIMHOYHBIM COKpallleHHeM HAcTylnaeT KpaTKOBpeMEHHas mnays3a. Eciu B MOMEHT cokpaiieHus
IpeIcepInil UM JKETyJ0UKa HAHECTU HAa HUX Pa3/ipakeHUE C LENIBIO MOJIyUYEHUs TONOJHUTEIND-
HOTO COKpAILEHUS, TO pa3pakeHHe OKakeTcs He I(P(PEeKTUBHBIM, TaK KaKk B MEPUOJl CHCTOJIbI
cepale pedpaxkTepHo.

Mo’xHO BBI3BaTh JONOJHUTEIBHOE COKpAIICHHUE MpencepaAnil U Kelynouka (IKCTpacH-
CTOJIy), €CJIM HAHECTH Pa3ApaKE€HHE B MOMEHT IPEKPAILEHUS CUCTOJIbI WJIK BO BPEMS JUACTOJIBI.
[Tpu pa3apaxeHunn Kemy10uKa BOZHUKAET SKCTPACUCTOIa, a [Ooclie Hee — JJIMTEeNbHAs nay3a (KoM-
IIEHCATOpHasl), KOTOpasi BO3HUKAET BCIIEACTBUE TOTO, YTO OYEPEAHON UMITYJIBC OT CHHYCHOTO y3J1a
IIPUXOJUT B MOMEHT SKCTPACHCTOJIBI M OKa3bIBACTCSI HEJCHCTBEHHBIM, TaK KAK U B IIEPUOJ DKC-
TPACHUCTOJIBI CepAIe pedhpaKTEpHO.
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Ecnn pa3gpaxats npeacepaus TOT4ac 0 OKOHYAHUH UX COKPAIICHHs, TO BOSHUKAET JKC-
TPacUCTOIA, HO 0€3 KOMIIEHCATOPHOM May3bl, TAK KaK pa3lpakeHre HAHOCUTCS Ha BeyIyIO YacTh
cep/lia — BEHO3HbII CHHYC — M €r0 04epeIHOM UMITYJIbC IPOCTO CABUTAETCS BO BpEMEHH (Ha J1JIH-
TEIBbHOCTH YKCTPACUCTOJIBI).

Iesb padoThl: B SKCLIEpUMEHTE yOSAUTHCSA B U3MEHEHUH BO30YAUMOCTH Cep/iLia BO BpeMs
CHUCTOJIbI, IOJYYUTh 3aIIUCh SKCTPACUCTOJIBI U KOMIIEHCATOPHOM Iay3bl.

Matepuanbl 1 000pyaoBaHue: HAOOP JUIsl IPENapUPOBAHUS; IPENApOBaIbHAs JOIIECUKA;
AIIEKTPOCTUMYJIATOP; Kapanorpaduyeckas yCTaHOBKA; KUMOrpad; HUTKH; cepuH; JIATYIIKA; pac-
TBOp PuHrepa; numnerka.

Xoa padotsl. [{715 pa3apaxeHust OTAENOB CEPILAa OAUHOYHBIMU AIEKTPUUECKUMHU UMITYJIb-
CaMH K OJTHOMY KOHTAKTY 3JIEKTPOCTUMYJIATOPA IPUCOECAUHUTE IPOBOJ C IUNIACTUHKOM, K IPYTOMY
— IIPOBO/JI, TIIATEIBHO 3aYMILEHHBII Ha IPOTUBOMNOIOXKHOM KOHIIE.

Pa3pymbTe roJoBHOM M CIIMHHOM MO3T JIATYILKH; PUKOJIMTE €€ K IPENapoBaIbHON J10-
nieuke. BekpoiiTe asarymky u ooHaxute cepame. C moMonipio cepduHa WiIH KPrOYKa COSTUHUTE
€ro BepXyIlKy ¢ Muorpadom.

DneKTpoJ ¢ MIACTUHKONW IOMECTUTE MO/ CIIUHY JIATYIIKH.

3anuIuTe KapauorpaMMy, T.€. KpUBYIO CEpACUHBIX COKpalICHUH. 3aTeM B MpOLEcce 3a-
IUCHU KapAMOTPaMMBbl IPY BKIOYEHHOM CTUMYJIATOPE KacalTech JKelyJAo4yKa 3a4UIEHHBIM KOH-
LIOM IIPOBOJA OT CTUMYJISITOPA B Pa3JIMYHbIE MOMEHTBI CUCTOJIBI U IUACTOJIBI.

OTMmeTbTe, 4TO MpU pa3ipakeHUN JKEIyI0YKa B MOMEHT CHUCTOJIbI JAESITEIbHOCTh Cep/la
HE M3MEHSETCS — Kapauorpamma ocraercs npexkHeid. [Ipu pazapakeHuuM B MOMEHT IMACTOJIbI
HA0JII0/1aeTCsl AOMOJIHUTEIBHOE COKPALEHUE — 3KCTPACUCTONa — C MOCIEAYIOEN yAJINHEHHON
(KOMITEHCATOPHOM) TTay30H.

[lepenecure pasgpakaroMil 3JIEKTPOJA HA BEHO3HBIM CHHYC WJIM IPEICEPAUE U CHOBA
HAHOCHUTE OJIMHOYHBIE YJapbl TOKOM B MOMEHT CUCTOJIBI M AUACTOJIBI Ipeacepauil. OTMeTsTe OT-
CYTCTBHE JIONIOJTHUTEIBHOTO COKPAILIEHUS ITPU HA HECEHUU pa3paKeHUsI B MOMEHT cucTobl. [Ipu
pa3apax€HUU B MOMEHT INACTOJIbl BO3HUKAET IKCTPACUCTOJIA, HO OTCYTCTBYET KOMIIEHCATOPHAs
nay3a. O0bsICHUTE HAOJIOABIIHECS SIBJICHUSI.

Pexomennanuu k ogpopmiieHuI0 padorTsl. B mpoTokose oneiTa HAPUCYHTE MOTyUYEHHBIE
kapauorpamMmel. OTMETbTE Ha KapAHOIpaMME€ MOMEHTBl HAHECEHUS pa3pa)KeHUH, IKCTpacu-
CTOJy, KOMIIEHCAaTOpHYIO nay3y. Ha ocHoBaHMM aHanM3a Moy4eHHON KapAnOTrpaMMbl OOBSCHUTE,
[IOYeMy B OTBET Ha OJIHU pa3Apa)K€HUsI IKCTPACHUCTOJIA HE BOSHHUKAET, a Ha IPyrue — BO3HUKAET;
OJTHU SKCTPACHCTOJIBI COITPOBOKAAIOTCS KOMIIEHCATOPHOM May30i, a 1pyrue HeT. OObsACHUTE BO3-
HUKHOBEHUE KOMIIEHCATOPHOM May3bl.

KonTpoJsbHbIe BONPOCHI

1. Tlouyemy CUHYCHBIH y3€1 Ha3bIBaIOT BOAUTENEM pUTMa?

2. PesynbraT neppoit nepeBsizku CTaHHMYCA U €r0 TEOPETHUUECKOE OOBSICHEHHE.

3. Pesynbrat BrOpOii epeBs3ku CTaHHUYCA M €70 TEOPETHIECKOE O0BSICHEHNE.

4. Kakue BapHaHTBI B COKpAIIEHUH OT/AEIbHBIX YacTeH cep/ia BOZMOKHBI ITPU HAJIOKe-
HUW BTOpOU juratrypsl CtaHHuyca?

5. UYro Takoe rpaAMeHT aBTOMAaTUHU cepAaua’

6. Uto Takoe pedpakTepHOCTH? BecioMHUTE a3kl peypakTEPHOCTH.

7. Kakoe 3HaueHune nMmeeT JIuTeNbHas pepakTepHas ¢asza Uit GyHKIuu cepaa?

8. Uro Takoe 3kcTpacucToia?

9. Tlouemy BO3HHMKaeT KOMIIEHCATOPHAs May3a MOCIE KeTyJ0YKOBOM 3CTPACUCTONbI?

10. Bcerma i 3a 3KCTPACHUCTOJION CIIeIyeT KOMIICHCATOpHAs Tay3a?

3ansrue 16
Padora 52 DanexkTpokapauorpapus
OnexkTpokaparorpadusi — METO PErUCTPALUN HIEKTPUYECKUX SIBIECHUHN, BOZHUKAIOIINX B
CEpLE BO BPEMsI CEPAECUHOrO LUKJIA. DJIEKTPUUYECKUM MOTEHLMAl, TeHEPUPYEMBI CEpIEUHOMN
MBIIIIEN, MOXKHO 3apETUCTPUPOBATh HA IOBEPXHOCTHU TEIA.
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Onekrpokapauorpamma (OKI') 0OBIYHO COCTOMUT W3 TPEX HANPABICHHBIX BBEPX IMOJIOKH-
TenbHBIX 3yOnoB P, Q, T u AByX HampaBlIeHHBIX BHU3 OTPHUIIATEIRHBIX 3yO10oB R u S. 3ybemn P —
npeacepaubiii komruieke JKI; oH sBIseTCs anredGpanvyeckor CyMMOM MOTEHITMAIOB, BOZHUKAIO-
LIMX B [IPABOM U JIEBOM INIPEACEPAUSX NPU UX BO30YKIEHUH, IPUYEM IIOTEHIIUAJIBI IPABOTO MIPEI-
cepus MOJIOKUTENbHBI, IEBOT0 — oTpuaTesbubl. QRST — jkemy10uKoBbIe MOTEHINAIBI, OHU OT-
pakaroT mpolecchl Bo30yKICHUS JKeny0ukoB. Paznuuator takxke uarepsaisl: P — Q, QRS, S —
T,Q-T,uR-R.

[TpogomKUTETHHOCTh M AMILIUTY/Ia OT/IEIbHBIX 3yOLIOB, HHTEPBAJIOB U KOMIUIEKCOB DKI®
XapaKTEepU3yIOT 1Ba OCHOBHBIX (PM3MOJIOIMUYECKUX CBOMCTBA cepiia: BO30yIMMOCTb U MPOBOIM-
MocTb. [Ipu anexTpokapauorpaduu UCIOIb3yeTCs METO KaK OUTIONSPHBIX, TaK U YHUIOJISPHBIX
OTBEJICHUI.

Haubonee pacipocTpaneHsl CleAyIONINE OTBEACHUS

1. Tpu craHgapTHBIX OUMOJSPHBIX OTBEIACHUS, P KOTOPBIX PETUCTPUPYETCS Pa3HOCTH
MOTEHIIMATIOB MEXIY KOHEUHOCTSMH — OT TIpaBoil u JeBoi pyku (| oTBeneHue), mpaBoil U JieBou
Horu (Il oTBenenue), nesoit pyku u nesoit Horu (I oTBeneHue).

2. Tpu yHUDONSIPHBIX OTBEJIEHUS OT KOHEUHOCTEH. [Ip1 3TUX OTBEACHUAX PETUCTPUPYETCS
Pa3HOCTh MOTEHIHAIIOB MEX/IY OJTHOM M3 KOHEYHOCTEH, Ha KOTOPON HAXOJUTCS aKTUBHBIM dJIEK-
Tpon, u uHauddepenTaM 3nekTpoaoM. IKI', oTBoIUMAas OT mpaBoil pyku, 0003HaYaeTCs OYK-
Bamu aVR, ot nesoii — aVL, ot neBoii Horu — aVF.

3. CeMb YHUIIOJIIPHBIX OKOJIOCEPACYHBIX OTBEJIEHUMN, IPU KOTOPBIX PETUCTPUPYETCS pa3-
HOCTb MMOTEHIIMAJIOB MEKY OMPEICIICHHBIMI TOUKAaMH Ha TPYIHOM KJIETKE U HYJIEBBIM MOTEHIHU-
anoM. O6o03HauarTcs Kak Vi,...V7. OObIYHO JUIs TPYAHBIX OTBEJICHUIN aKTUBHBIN 3JIEKTPOJ] TOME-
HIal0T B TOYKaX, 0003HayaeMbix OykBamu: V1 — 1 ¢cM OT Kpasi TpyAuHBI B 4 Mexpedepbe clipaBa;
V2 — 1 cM ot Kpas rpyauHbl B 4-M Mexkpedepbe cneBa; V3 — mexay Va2 u Vi, Va4 — B 5-M mexpe0e-
pbE clieBa MO0 CPeIHEKIIOUYNYHOMN JIUHUK; V5 — B 5-M Mexpedepbe 1o nepeiHel akCUUIIpHON JTH-
HuM; V6 — B 5-M Mexpebepbe Mo cpeHel akCHILIIpHON TUHUH; V7 — B 5-M Mexpedepbe 1o 3a1Hel
AKCUJUIAPHOU JTMHUH.

Heab paGoThl: 03HAKOMUTHCS C METOJIOM 3JIEKTpOKapAuorpapuu, NpUHIUIAMH aHATTU3a
3JIEKTPOKAPIMOTPAMMBI JJIs1 OLEHKU (PYHKIIMOHAIBHBIX CBOMCTB cep/Ila.

Marepuanbl U o6opyaoBanue: siekTpokapauorpad , snexrpoasi, 10 %-Hblit pacTBOp
NaCl, mapieBsble candeTku, coupT, Bata. OObEKT UCCIeI0BaHUS — YEIIOBEK.

Xona paborsl. [loarorasnuBarot 3nekTpokapauorpad k padore. McnbiTyemoro ykmajbl-
BalOT Ha KylIeTKy. HakaapIBaroT 2JIEKTPOJ B COOTBETCTBUU C ONIMCAHHBIMHU BUAAMH HAJIOXKEHUS
py OUMOJSPHBIX OTBEACHUAX U OJHOBPEMEHHO YKPEIUISAIOT 3JIEKTPO]I Ha IpaBoil Hore. OH sBIIA-
eTcs uHAnGGepeHTHBIM U TpeTHa3HAuEeH I 3a3eMJICHHs UCIIBITyeMoro. YToOs! oGecrieunTsh Xo-
POIIMIA AIEKTPUUECKUN KOHTAKT, MEXKIY JIEKTPOAAMM U KOXKEH, IPOTEPTOM BaTOW CO CIIUPTOM,
MOMEIIA0T Mapito, cMoueHHYI0 10 %-HbiM pacTBopoM NaCl. 3anuchiBatoT KaaMOPOBOUHBIN CUT-
Hai (1 mV=I1 cm).

Hns ynoberBa u TouHoctu pacmudpoBku DKIT perynsiTop CKOpOCTH MPOTSHKKH JIEHTHI
ycTaHaBnuBaT Ha 25 wim 50 mm/c. [locie 3Toro faemaroT 3anuch B OMUCAHHBIX BBIIIE OTBEJIE-
HUSX, OTMEYas Ha JIEHTE BUJ OTBEACHHUS.

Pexomenpauum Kk opopmiienno padorsl. OKI', 3apeructprupoBaHHyIO0 BO BCEX OTBEE-
HUSX, BKJIEWTE B MPOTOKOJ OmnbITa. OTMEThTE BU OTBECHMIA, 3yOIlbl U HHTEPBAJIBI COOTBETCTBY-
romumu 06o3HaueHusIMU. Onpenenute mo KT momokeHue MeKTpUIeCcKOr OCH Cepria, TPOoI0JI-
KHUTETBHOCTh CEPIEYHOT 0 IMKIIa (MHTEepBal R — R) 1 9acToTy cepaeyHbIX coKpateHnid. OnumuTe
dopmy u paccuuTaiite amrutyay 3yomnos: P, R, u T. U3smeprte nntepBanel P - Q, Q- T, T — R.
Ha ocnoBanum npoenenHoro ananusza OKI' oxapakTepusyiite (yHKIHMOHAJIBHOE COCTOSHHE
cep/Ila UCTIBITYEMOTO M OTKJIOHEHHUS, €CJIN OHU UMEIOTCS.

3ansatue 17
Pabora 53 AyckyJabTanus cepana 4eJOBeKa
JlesiTenbHOCTh cepla COMPOBOXKIACTCSI 3BYKOBBIMHU SIBIIEHUSIMU, KOTOpPbIE HA3bIBAIOTCS
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ToHamu cepAaua. [Ipu BeICTyIIMBaHUU cep/illa HEMOCPEICTBEHHO YXOM UJIH IIpU oMoty (HOHEeH-
JIOCKOTIa WJIM CTETOCKOIA CIIBILIHBI BA TOHA PA3HOM BBICOTHI M ITPOJOJDKUTENBHOCTU. Pa3nuuator
MIePBbIA, CUCTOJIMYECKUM, U BTOPOH, TUACTONMYECKUI TOH. CUCTOJIMYECKUM TOH HU3KUM, TITyXOM
u OoJiee MPOJOIKUTENbHBIN, TUACTOINYECKUN — KOPOTKHUH U BBICOKHUM, PE3KHIA.

[TepBrbrit ToH moutn coBmanaeT ¢ 3yorom R DKI'. OH Bo3HHKaET B pe3yabTaTe KojaeOaHus
ATPUOBEHTPUKYJIIPHBIX KJIaNaHOB, HATSKEHUS U BUOPALIMK CYXOKWJIbHBIX HUTEH U HAIIPSKEHUS
MBIIIIIBI JKETYJOUYKOB. BTOpOI TOH BO3HUKAET MpH 3aXJIONbIBAHMHN CTBOPOK MOJYJTYHHBIX Kara-
HOB M TouTH coBmaaet ¢ 3yonoM T DKI'. ¥V 3mopoBoro denoBeka TOHBI U TIay3bl cepala npu 75
COKpAIIEHUSIX B MUHYTY UMEIOT CJIEIYIOIIYIO IPOAOKUTENBHOCTD: IepBblid TOH — 0,11 c; nepBas
nay3a — 0,2 c; Bropoit Ton — 0,07 ¢; Bropas nay3a — 0,42 c.

Jjig BBICTyHIMBaHUS TOHOB cep/ia (OHEHJOCKOI YCTAaHABJIUBAIOT HAa TPYJHON KIIETKE HE
B MECTaX MPOEKIUH OTAEIbHBIX KJIANAHOB, a HECKOJIBKO KHapyXH OT HUX. Toraa Kaxaplili TOH
OyJIeT CIBILIEH OTYETIUBEE.

MecTo npoekuuy ABYCTBOPYATOro (MUTPAIbHOIO) KiIalaHa JIEKUT HUKE MPUKPEIUICHUS
TPETHETO JIEBOrO peOEepHOro XpsIlia K rpyAUHE, a MECTO HAMIYUYIIero BhICIYIIUBAHUS — B IS TOM
MeXpeOepHOM IPOMEXYTKe, Ha 1 — 1,5 cM BHYTpb OT CpeAHEKIIOUNYHON JTUHUHU. MecTo npoek-
[[UU TPEXCTBOPUYATOTrO KJIallaHa — Ha CPEAHEH JTMHUH IPYAHHbI, HECKOJIbKO HIXKE MECTa MIPUKPETI-
JICHUS] K HEl YeTBEPThIX peOCpHBIX XPSAIIEH, a BBICIYIIMBAETCS OH HA HIXKHEM KOHIIE TeJa Ipy-
JIUHBI CIIpaBa.

[TomynyHHBIE KJTanaHbl JISTOYHOW apTEPUU BBICIYIIMBAIOTCS BO BTOPOM MeEXpeOepHOM
MIPOMEXKYTKE CIIeBa, HEMTOCPEJCTBEHHO Y IPYAHHBI, a OJTyJIyHHBIE KJIallaHbl 20PThI — TOKE BO BTO-
POM MexpeOepHOM IPOMEXKYTKE, HO TOJIBKO CIPaBa OT IPYAHHBI.

Heap padoThl: HAYYUTHCS BBICIYIINBATH KaX/IbIN KJIalaH, pa3inyaTh J1Ba TOHA.

Matepuanabl u 06opyaoBanue: poneHaockon. OOBEKT UCCIEIOBAHUS — YETIOBEK.

Xoa padortel. OnpenenuTh MeCTa MPOCSKIIUHN KIIAaHOB Cep/illa Ha MOBEPXHOCTU IPYIHON
KJIETKH ¥ TOYKH HAWJTYYIIEro UX MPOCTYIIMBAHUS (MOKHO OTMETUTh UX PAa3JIMUHBIMHU I[BETHBIMU
KapaHjaamamu). BeicaymmBaTe mpu moMmoiu ¢GoHEeHJockona paboTy KakJIoro KiamaHa. Yoe-
JUTHCS B HAIMYUU JBYX pa3elbHbIX TOHOB

Pexomennauuu k opopmiiennio padotol. B mporokose onucats HaOII0gaeMbIe SIBJICHHUS,
JaTh OOBSICHEHHE MPUYMH MOsBIEHUS TOHOB. HaprcoBaTh cxemy pacrosnoXeHHsl TOUeK Ha Irpya-
HOM KJIETKE, B MECTE KOTOPBIX HAJ0 MPOCIYIINBATh KaXKIbIH KIIanaH.

Pa6ora 54 I'nazo-cepaeunnliii pediexc (onbIT Janunu-Anxepa)

[Tpu HamaBNMMBaHWY Ha IIaBHOE 0JI0KO YENIOBEKa, EATENBHOCTh cepilia 3ameisiercs. Pe-
¢exTopHas ayra npeacTaBiIeHa YyBCTBUTEIbHBIMY BOJIOKHAMU IJ1a30/IBUTATEILHOTO HEPBA, ITPO-
JOJITOBATHIM MO3TOM U ONy>KITAIOIIMMH HEPBAMU, KOTOPHIE MTPOBOASAT TOPMO3SIIIHE UMITYIBCHI K
cepany.

Heab paGoThl: BEINOTHUTH SKCIIEPUMEHT, POAHATU3UPOBATH MEXAHU3M BIIHSHHS Ha Cep-
JEYHYIO JeSITeIbHOCTD.

Matepuaibl 1 000pyA0BaHMe: CEKYHIOMEP, O0BEKT UCCIIEOBAHUS — YETOBEK.

Xonx padotbl. Y o0crmeayeMoro mo MyjibCy MOJCYUTHIBAIOT KOJIMYECTBO COKpPAIICHHI
cepaua 3a 1 — 2 MuHyTHI (kenarenbHo mo 10-ceKyHIHBIM epruoIam).

DKcrepuMeHTaTOp MPUKIIAJbIBAeT 00€e pykH K OOKOBOM MOBEPXHOCTHU T'OJIOBBI 0OCIIEqye-
MOT0, a OOJIBLIIMMH MaJIbIIAMU MEUIEHHO HAJJaBIMBAET OJTHOBPEMEHHO 6 meuenue 5 — 8 CeKyH]l Ha
00a rra3HbIX sf010Ka (HecuapHO!) 1 OBICTPO TIpeKpaniaeT qapiaeHue. CYuTaIoOT ¢ Hauania 0asieHus
Ha 271a3a KOJIWYECTBO YAApOB ITyJIbCa U CPABHUBAIOT C UCXOAHBIM unciaoM. [lynbc Moxer 3amen-
aaTbes 10 20 y1apoB B MUHYTY.

Pexomennaunum k opopmiienuio padorbl. OGopMuUThH MPOTOKOI. 3apUCOBATH CXEMY pe-
(bIeKTOPHON JYTH U CIENaTh BBIBOJIBI.

KoHnTpoJsbHbIe BONpochI

1. Iouemy B anekTpokapauorpaduu TOKU JEHCTBUS cepala PETUCTPUPYIOT C TOBEPXHO-
cTu Tena?

2. O KakMX CBOMCTBAX CEPJICUYHOMN MBIIIIBI MOKHO CYJIUTH IO AJICKTpOKapuorpamme?
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[Tepeuncnure MeTObI pETUCTPALIK OMOTOKOB CEpALA.

KakoBbl pUYMHBI BO3HUKHOBEHUS IIEPBOIO U BTOPOTO TOHOB cepaua’?

Kakoe 3HaueHne uMeeT perucTpanus TOHOB U IIyMOB cepaua’?

B kakux mMecTax BbICIYLIMBAIOTCS TOHBI OTAEJIBHBIX KJIalaHOB?

Kakoe BiMsiHME Ha JI€ATEIBHOCTh Cep/lia OKa3blBaeT BO30YXkIEHUE Oy KAAIOMUX He-

No o ko

pBOB?
PabGora 55 U3mepeHue apTepuaJbHOIO JaBJIeHUS
YpoBeHb apTePUAILHOTO JIABJICHUS 3aBUCUT OT paOOTHI CEP/IIa M BETUIHHEI IPOCBETA CO-
CyIIOB. ApTepHalibHOE JaBJIeHHE KOJIeOIeTCs B 3aBUCUMOCTH OT (ha3 cepieuHoro uukia. B nepuon
cucmobl (COKpaIIEHNs ) OHO MOBBIIIACTCS (CUCTOIUYECKOE UITH MAKCUMAJIbHOE JJaBJICHUE), B T1€-
puoa ouacmonwt (pacciabiieHus ) — CHIKASTCS (IMACTOJIMYeCKOoe WM MUHUMAIBHOE JaBJICHUE).
PazHOCTh MEXy BETUYHMHON CHCTOIMYECKOTO M JUACTOJIMYECKOTO AABJICHUS COCTABIISICT
NyJibCOBOE JaBJICHUE.
V¥ 3m0poBoro uenoBeka B Bozpacte oT 20 110 40 JeT ypOBEHb CUCTOIMYECKOTO JIaBJICHUS
Ipyd U3MEPEHUHM B IUICYCBOM apTepum Kosebnercs B mpenenax 110 — 120 mm pT. crT.,
muactonmgeckoro — 60 — 80 mum pr. cT., mysbcoBoe AaBiieHue coctaBiseT 30 — 40 MM pT. CT.
[ToBhilIEHNE apTePUATBHOTO JABICHUS HA3bIBACTCS TUIIEPTOHUEH, TOHIKEHNE — THIIOTOHUEH.

Mo3kHO paccuuTaTh, KAKUM JOJIKHO OBITh apTepUATBLHOE TABJICHHUE B 3aBUCHMOCTH OT BO3-
pacta (Tak Ha3bIBaeMoOe «H/eajbHOe AaBjeHHe»), ucnoib3ysa ¢opmynsl (mo 3.M. Bouibin-
CKOMY):

Cucrosnnyeckoe nasjaenue = 102 + 0,6 Bo3pacra.

JAuacronuyeckoe nasjenue = 53 + 0,4 Bo3pacra.

ApTepuanbHOe JaBJICHHE OIMpPEAESeTCs ¢ MOMOIIBI0 PTYTHOrO CUTMOMaHOMETpa WU
MeMOpaHHOT0O TOHOMeTpa ayckyJbratuBHBIM MeTogoM H.C. KopoTkoBa

Heab padorel. OcBOUTh METOUKY U3MepeHus apTepuansHoro nasienus mo H.C. Kopot-
KOBY.

Martepuanbl 4 000pyA0BaHHEe: TOHOMETP UM chUTMOMaHOMETP, hoHeHTOCKOMN. OOBEKT
MCCJICIOBAHUS — YEJIOBEK.

Xon padorbl. AyckynpraTuBHBIM MeTO10M H.C. KopoTkOBa MOKHO U3MEPUTH KaK CUCTO-
JUYECKOE, TaK U JUACTOIUYECKOE JIaBJICHHE.

Cuns Ha cTyJe, UCTIBITYeMbIN KIIaJeT pacciabieHHyro pyky Ha cron (Puc.44.), Ha obHa-
JKEHHOE IIEYO €My HAaKJIaJbIBalOT MAHXKETKY [2] Tak, 4ToOBl OHA TJIOTHO OXBaThIBaja ILIECYO.
HuxHuii kpait MaHXXETKH TOJIKEH OTCTOATH OT JIOKTEBOTO criubda He MeHblle yeM Ha 1 — 1,5 cm, a
pe3UHOBBIE TPYOKU MpUOOpPa HAXOIUIUCH COOKY JIOKTEBOTO CycTaBa. B JIOKTEBOI sIMKE HAXOAST
MyJIbCUPYIOIIYIO TJIEUEBYIO apTepHio, Ha KOTOPYIO cTaBAT GoHeHocKoI [4]. 3akpbIBaloT HaA pe-
3UHOBOM rpyie [3] BUHTOBOM Kiiamad. HarnetanueM Bo31yxa B MaH)KETKY B HEH CO3/al0T JaBJie-
HUE BBIIIE MAKCUMAIILHOTO, MYJIhC UCUE3aeT.

MenieHHO ¥ TIOCTETIEHHO OTKPBIBAIOT BUHTOBOW KJIAIlaH W, BBIMYCKas BO3IyX W3 MaH-
JKETKH, BBICIYIIMBAIOT COCY/IUCTHIE TOHBI B IJIEYEBOM apTepun. B MOMEHT NOsIBIE€HUSI TOHOB TO-
Ka3aHus TOHOMETPaA [ 1] COOTBETCTBYET CHCTOIUYECKOMY JIaBJICHUIO.

[IponomkaroT CHUKATh AABJICHHE B MAHXKETKE U CITYIIAIOT HAPACTAIONIYI0 CUITy TOHOB, KO-
TOpBIE 3aTEM OCJIA0EBAIOT U KcUe3at0T. MOMEHT MCYE3HOBEHHSI TOHOB COOTBETCTBYET JINACTOJIH-
YECKOMY, UM MUHUMaIbHOMY, JaBieHHi0. He cHUMast MaH>KeTKH, TOBTOPSIIOT 2 — 3 pasa usmepe-
HUS CUCTOJIMYECKOTO M IMACTOITMYECKOTO JTaBJICHUI.

Pexomengaunu k opopmiieHur0 padorsl. [lokazarenu CUCTOIMYECKOTO U TUACTOINYE-
CKOT0 JIaBJIeHUs 3a()UKCUPOBATH B TETPAId. BHIUUCIUTH MyJTLCOBOE TABJICHUE M TaK HA3bIBAEMOE
«uneanbHoe AaBieHre». CpaBHUTH MOMyUYEHHBIE MOKA3aTeIN apTePUaIbHOTO JaBieHUs ¢ (pu3mo-
JIOTUYECKOW HOPMOW 1 BBIYMCIICHHBIMU MTOKA3aTEISIMU «HI€ATLHOTO JaBICHUS.

3ansarue 18
Padora 56 Onpeaenenne mokasareseil cepAeYHO-COCYIMCTON CHCTeMbl (4acTOTHI
MyJbCa, CHCTOJNYECKOI0, AMACTOJIHYECKOr0 W MyJbCOBOI0 JABJICHHS, CHCTOJINYECKOT0 H
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MHHYTHOI0 00b€MOB) Y YeJIOBEKA B MOKO0e U Mmocjie Gpu3n4eckoil Harpy3Ku

Jlaxxe KpaTKOBpeMeHHasi (pU3MUecKasi Harpy3Ka U3MeHseT (PyHKIHOHAIbHBIC TOKa3aTeNn
CepAEYHO-COCYTUCTON CUCTEMBI: YaCTOTY IyJibca, 00bEMBI KPOBH, BHIOPACHIBAEMOMN KaXKIbIM JKe-
JTYJOYKOM CepJia MpU OJHOM COKpAIIEHUH (CUCTOIMYECKH 00BEM) U 3a MUHYTY (MUHYTHBIN
00BEM), YPOBHH apTepHalIbHOTO JaBiieHus. [Ipruuem 1o s3TuM peakiusiM CUCTEMbI MOXKHO CyIUTh
0 € (QyHKIIMOHATLHOU paboTOCIIOCOOHOCTH.

Ileanb padoThI: 3aKpeIuIeHUE HaBBIKOB ONPEIENEHHUs apTepUaibHOIO JaBJIECHUS HEnps-
MBIM METOZIOM; 03HAKOMHUTBCS CO CIOCOOOM MPHOIMKEHHOTO BEIYUCICHHS BETMYNH CUCTOJINYE-
CKOI'0 U MMHYTHOTO 00BEMOB KPOBH; POCIEIUTH 3a u3MeHeHusaMu nokazareneit CCC npu ¢uzu-
4ecKoil paboTe U Ha OCHOBaHMU HUX JaTh OLEHKY €€ (pyHKIIMOHAIBHBIM BO3MOYKHOCTSIM.

Matepuaibl 1 000pyA0BaHHe: TOHOMETP, (HPOHEHJOCKOII, CEKYHJIOMEP, METPOHOM.

Xoa padotbl. CHauazna onpenessTcs 4acToTa CepACUHBIX COKPALEHHUH MO MyJIbCy 33 MU-
HyTy (UCC) 1 ypoBHu cuctonudeckoro nasienus (CI1) u nuacronumaeckoro (/1)) y ucnsiryemoro
B IIOKOE.

He cHrMas MaHXeTsbl, B34B B pyKy TOHOMETD, UCIIBITYEeMbIii AenaeT noa MmeTpoHoM 20 riy-
6okux mpucenanuii 3a 30 ¢ u ObicTpo caautcs. He Tepss HU CEeKYH[bI, Y UCIBITYEMOTO0 BHOBb
onpenensitorest CU, 1/l u oosa3amenvno oonospemenno c onpeoeseHuem 0agieHus no0CYumayl-
eéaemcs nyavc (4CC).

Pexomengannu k opopmiennro padorsl. 3uast CJl u /11, BBIYMCIUTH MyJIBCOBOE JaBIIE-
aue (I11) mo popmye:

na=Ca-aa

DTOT pacyeT cleNaTh Kak Mo JaHHBIM TOKOS, TaK U 1Mociie PU3NIECKOi HAarpy3KH.

JU1st COCTOSIHUI MTOKOS U 1OCJIe HAarpy3KH BeICUUTATh 10 (popmyiie Ctappa BEIUYUHY CH-
CTOJIN4YeCKOro oo0bema kpoBu (CO):

CO=[(101+ 0,5 x L) — (0,6 x /D] - 0,6 x A,

rae A — Bospact ucneityemoro, [1/] — mynscoBoe nasnenue, /] — nuacronuueckoe.

Boruncnennoe 3HaueHne CO ucnonb30Bath ISl ONPENETICHNSI MUHYTHOTO 00beMa KPOBH
(MO):

MO =CO x4YCC

Bce skcniepuMeHTanbHbIE U BHIYMCIECHHBIE MTOKA3aTEIN CEPlIeYHO-COCYAUCTON CHCTEMBI
3apuKkcUpoBaTh B TeTpaau B (hopMe TaOIUIBL.

BenuunHy CHUCTOIMYECKOTrO M JUACTOJIMYECKOT0, a TAKKe IMyJIbCOBOTO JABJIEHUS B CIIO-
KOIHOM COCTOSIHUM CpaBHUTE ¢ (pruznonornyeckoit Hopmoil. OT™MeThTE, KaKk U3MEHWINChH BCE MO-
kazarenu CCC nocine Gpu3nueckoi Harpy3KkH; 3a CUET Kakoro (pakTopa BO3pacTaeT Mociie Harpy3Ku
MUHYTHBIH 00BEM: 3a CUET YBEIMUYEHUS YaCTOTHI CepALeOreHnl (HeyoosnemeopumenvHas peax-
Yus) WK, MPEUMYILIECTBEHHO, U3-3a YBEJIUYEHUS CUCTOINYECKOro 00bEéMa cepana (xopouias pe-
axyust)?

Tabmuma 9 Ilokazatenu CCC B nokoe u nociie Gpu3nyeckoil Harpy3Kku

nocne (uzny.
Harpy3KH:

[MTokazarenu CCC B IIOKOE

4yCcC
Cucronnueckoe JaBlIcHHUE
Jmacronnueckoe 1aBiacHUE
ITynbcoBoe naBieHue
Cucronudeckuii 00beM
MuHyTHBIH 00beM

AHanu3 pe3yJbTaToB U OLEHKY (QYHKIHMOHAIBHOTO COCTOSIHUSI CEPeUHO-COCYAUCTOM CH-
CTEMBI 3alUIINTE B POTOKOJIE MO/ TabIHIIel pe3yIbTaToB.

PatGora 57 Ha0uro1eHue HePBHBIX M IT'YMOPAJIbHBIX BJIUAHUH HA KPOBOOOpallleHHe B
IJ1aBaTeIbLHOM MepenoHKe 3aHeH JAaNKH JATYIIKH
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[IInprHa mpocBeTa COCyA0B U3MEHAETCS IO BIUSHUEM Pa3JIMYHbIX HEPBHBIX H TyMOpPaJIb-
HBIX (hakTopoB. IIpu Cy’)keHHUU COCYZOB CKOPOCTh JBMKEHUS KPOBU YBEIWYHBAETCS, a TMPH pac-
LIMPEHUU — YMEHBIIAETCS.

Pa3npaxeHne cuMIIaTHYECKUX HEPBOB BBI3BIBAET CYKEHUE cOCy 0B, K cocynam sanku jis-
TYIIKA CUMIIATHYECKHE BOJIOKHA INPOXONAT B COCTaBE CEJAIMINHOrO Hepsa. Pasmpaxkas ero,
MO’KHO Ha0JII0AaTh Cy’KeHUE cocy10B. [lepepeska cenanuiHoro Hepsa BEJET K paclIUPEHHUIO CO-
CYyJIOB.

Kpome Toro, cocynocyxxuBarouiuii 3¢pHekT MOKHO MOTYyYUTh peIIEeKTOPHO, pa3ipaxkast
MIOBEPXHOCTbH KOXKH JIATYLIKH.

CUJIBHBIM COCYZIOCYKHMBAIOLINM CBOWCTBOM OOJIafiaeT agpeHanvH. Eciin HaHeCTH Karuto
pacTBOpa aJpeHaJIMHa Ha MIOBEPXHOCTH IJIaBATEIbHOM NEPEIIOHKH JIAKHU JIATYIIKH, TO CKOPOCTh
JBUKEHUS] KPOBU YBEJIMYMBAETCSI, YTO CBUIETEIBCTBYET O CYKEHUH COCY/IOB.

Ienp padoThl: Ha cocyAax IUIABATEIbHON NIEPENIOHKH JIATYLIKU U3YYUTh MEXAHU3MBI Pe-
TYJISIHUU COCYIUCTOrO TOHYCA.

Matepuaibl 1 000py/10BaHHe: KAPTOHKA C OTBEPCTHEM; OYIaBKH, MUKPOCKOII; PaCTBOP
anpenanuna (1 — 10000); 0,65 % pactop NaCl, ainekTpocTuMyIsTOp, JIATYIIKA, OWHT.

Xoa pa6orsl. TyrnoBulle CIUHAIBHOM JIATYIIKM NPUOMHTYHTE K KapTOHKE TaK, YTOOBI
I1aBaTebHas NeperoHKa 3aJHEeH JanKyu HaX0AUJIach HaJl OTBEPCTUEM.

PacTsiHuTe mepenoHKy JanKky HaJi OKOIIEYKOM, MCIIOJIb3ysl OyJlaBKH, KOTOpbIE BKAJIbIBa-
I0TCS BOKpYI OTBepcTus. bynaBkaMu INpuKanblBaTh KOHYMKU MajiblEB K IJIACTUHKE B KOCOM
HaIlpaBJIEHUH, YTOObI HE MelIaTh 00BEKTHUBY MUKpOCKomna. CIMIIKOM CUIBHO PacTsAruBaTh mepe-
MIOHKY HEJIb3s1, TaK KaK 9TO MOXET HapyIIUTh KPOBOOOpAICHHE.

VYKpenuB JATyIIKY Ha KApTOHKE, IOMECTUTE MEPENOHKY 0] 00bEeKTUB MUKpocKkona. [le-
PENOHKY ITOCTOSIHHO CMa4yuBaiiTe (PU3NOJIOTHYECKHM PACTBOPOM.

PaccmoTpuTe cHauana npu MaioMm, a 3aTeM IMpH OOJbLIEM YBEIMUYEHUH apTepUu, Karui-
JSIpbl U BEHBI, PYKOBOJICTBYSICh CTPOCHHEM CTEHKH COCyJla U HamnpaBieHHEM Toka KpoBu. Cpas-
HUTE CKOPOCTh TEUEHHS KPOBH B 3TUX COCYJlaX U OTMEThTE MyJibcanuio aprepuil. OOpaTtute BHU-
MaHHE Ha BpEMEHHYIO J1e(h)OpMalliIO SpPUTPOLIUTOB B MECTAX BETBJICHUS MEJIKUX apTepUil.

OTMEeTHUB UCXO/IHBIN TPOCBET COCY/IOB, pa3ipaskaiiTe ciabbIM TOKOM KOXKY JIATIKH JIATYIIKH
WJIM PUTMHUYECKU MTOKAJIBIBANTE €€ UIJION U OTMETHTE, YTO CKOPOCTh IBUKEHUSI KPOBU B HUX YBe-
JMYMBAETCS, A, CIEIOBATENBHO, COCY bl CYKMBAIOTCSI.

Kannure Ha MOBEpXHOCTh KOKM IJIaBaTEJIbHOM NEPENOHKH pacTBOpa aJpeHalIMHA U
HaOJro1aiiTe 3a N3MEHEHHEM POCBETa.

OTtnpenapupyiiTe celalnuIlHbII HEPB BAOJIb Oeapa HCCIeayeMOl KOHEUHOCTH M TOJIBE-
JUTE 1107 Hero aurarypy. Ilon MUKpOCKONIOM HalUTe y4acTOK IIJIaBaTEJIbHOM NEPENOHKH, Ilie
ObLIM OBl BUJHBI apTEPUU, KAWJUIAPBI M BEHbI. OTMEThTE NCXOHBINA MPOCBET COCYI0B. 3aBSHKUTE
HUTKY Ha HEPBE U MIEPEPEIKBTE €r0 BhIIIIE NEpeTHKKU. Crennure 3a ”3MEHEHUEM IIPOCBETA COCY 10B.

[Tonaumas nepudepudeckuii KOHel nepepe3aHHOro HepBa 3a HUTKY, MTO/IBEIUTE MO HErO
ANIEeKTpoibl. OTMETUB UCXOIHBII YPOBEHb IIPOCBETA COCYOB, Pa3Apa)kaliTe HEPB ANEKTPUUECKUM
TOKOM. YOeauTech, 4YTO CKOPOCTh JBHM)KEHUS KPOBH YBEIMYMJIACh, a IIMPHHA MPOCBETA COCyIa
YMEHBIINIIACH.

Pexomengauuu k opopMJieHHI0 PadoThl. 3anuiuTe HAOIMIOJaeMbIe SIBJICHUS, TIPOaHa-
au3upyite ux. Crenaite BHIBOJBI O BIUSHUM HEPBHOW CHCTEMbI M TYMOPAJIBbHBIX (haKTOPOB Ha
MIPOCBET COCY/I0B. 3apUCYHTE CXEMAaTUYHO TOK KPOBU B apT€PHAIIbHBIX U BEHO3HBIX COCYJIaX.

KoHnTpoJsbHbIe BONpPoCHI

1. Yto Takoe aprepuanbHbIi mysibc? KakoBbI MPUYHHBI €0 MPOSIBICHUS?

2. Kakue ¢paxTopsl ONpeaensoT KpOBSHOE AaBlIeHHE?

3. Uto Ha3bIBaETCS CUCTOIMIECKHUM, TMACTOIMIECKUM U ITyJILCOBBIM JaBiieHHeM? KakoBa
uXx (uznosoruueckas Hopma?

4, Kakoe naBieHHE KPOBU B Pa3IUYHBIX OT/IeJIaX KPOBEHOCHON CUCTEMBI?

5. KakoBa ckopocTh KpOBOTOKA B Pa3JIMYHBIX OTAEIAaX KPOBEHOCHON CUCTEMBI?

6. Uto Takoe coCcynucThIi TOHYC?



67

7. KakoBbl MEXaHU3MBI PETYIISIIIUN TOHYCa COCYIOB?

Tema 9. Pu3noIorus ALIXaHus
3anarue 19
Tect «KpoBooopamenue» (10 MuHyT)

Padora 58 HaOuronenne padoTbl MepHaTeJIbHOI0 IMUTEIHA Y JATYIIKH

Heapb padoThl: viccaea0BaTh ABUTaTENbHYIO QYHKIIMIO MEPLATEILHOTO SMUTENHS Ha MIPH-
Mepe paboThl INTOTOYHOIO SIUTEINNS JISATYIIKH.

Martepuanbl 1 0600py10BaHUE: MUKPOCKOII, IIPENapoBajIbHbIi HAOOP UHCTPYMEHTOB, JIs-
TyIIKa, MpenapoBaibHas JOCKA, MPEAMETHOE CTEKII0, GU3PacTBOpP, MUMIETKA, CTEKIorpad, mpoo-
KOBasi WJIM yToJIbHAs KpOIlIKa, (GUIbTpOBaibHas Oymara.

Xoa padoThl. Y JISTyIIKY pa3pylIatoT TOJIOBHOM U CIMHHOM MO3T, IPUKPEIUIAIOT €€ K Ipe-
napoBajIbHOU I0CKE CIIMHOM BHU3, yAAJSIOT HUYKHIOKO YEIIOCTh U, 00HAXHUB MUIIEBO/I, Pa3pe3aroT
€ro BAOJb.

Ha Hé060 narymku kiaayT MaleHbKUNA KyCO4YeK MPOOKU UIH KPYIIUHKH YTJIsl. 3aMETHO JIBU-
JKEHHUE KyCOuKa 10 HalpaBJICHUIO K TJIOTKE.

PaccmaTpuBarOT moa MUKPOCKOIIOM KYCOK CIIM3HCTOM O0OJOYKH, B3SITHIA B MECTE Iepe-
X0J1a TJIOTKH B MHUILIEBOJ. 3aMETHO MEpLATENbHOE JIBUKEHHUE. 3/1€Ch BBIPE3AIOT KyCOUYEK IHILEe-
BOJa, KJIAAYT €ro Ha CTEKJISHHYIO IIACTUHKY, BHYTPEHHEH IMOBEPXHOCTHIO K cTekiy. Kycouek
MEJIEHHO MEpEeABUIaeTCs M0 CTEKIy Osiarojapsi ABMXKEHUIO MEpPLATEIbHOTO AnuTenus. UToosbl
JBUKEHHE ObLIO 00Jiee 3aMETHO, MOJI CTEKIIO CeAyeT MOATI0KUTh KyCOK MIJUTUMETPOBOU Oymaru
WM Ha 0OpaTHOM CTOPOHE CTEKJIa HAHECTH JIMHUIO HAYaJIbHOTO MOJIOKESHHS TUIIEBO/IA.

Pexomennauuu Kk opopmienunio padorbl. OGopMHUTH TPOTOKOI, OMKICAB Bce HAOIIOC-
HUS, UX 00CYKJIE€HHE, CENIaTh BBIBOJBI O POJIM MEPLIATEIBHOIO SIMUTENNS AbIXaTEIbHBIX ITyTEH.

Pabora 59 Cxema neiictBusi amadpparmol (Moaeab Jongepca)

[Ipu Booxe o0beM IpyAHOM MOJIOCTH YBETUYMBAETCA, NPU BbIIOXE YMEHbLIAeTcs. Jia-
CTMYHasl TKaHb JIETKUX BCErJa CleAyeT 3a U3MEHEHUS MU 00beMa IpyAHOH MOJIOCTH, pacIIupsIsICh
IIPU BJIOX€ U cliafasich Npu Bbioxe. [Ipu ciokoifHOM B10X€ B IJIEBPAJIbHOM ILIETH CO3/1aeTCsl OT-
pHLIaTeNbHOE AaBJICHHUE, paBHOE 7 — 9 MM, a Ipu TIIy60KoM BJ1oxe — 30 MM pT. cT. DTO 3acTaBiseT
JIETKHE pacUIMpAThCA U aTMOC(EpHBIN BO3IyX BXOAUTH B HUX. [Ipu BeI10XE 00BEM IpyAHON MO-
JIOCTH YMEHBIIAETCs, CAABINBAs JIETKHE U TEM CaAMbIM BBITAJIKUBAs U3 HUX U30BITOK BO3yXa, KO-
TOPBIN BBIXOJUT HAPYKY.

VYcnoBus, BO3HMKAIOUIME B IPYAHON IOJOCTH IPH ABIXATEIbHBIX IBUKCHMSIX, MOXKHO
HaOII0aTh HA YIPOIIEHHON Moenu ammapata Jlonnepca. OH nipeAcTaBisieT coO0M CTEKITHHBINA
COCyJl C Pe3MHOBOM MeMmOpaHOll BMecTo AHa. B cepenuHy mMemOpaHbl BBS3aH JIETKUM IIApUK.
CBepxy cocy[l 3aKpbIT HIMPOKOH MPOOKOH C OTBEPCTHEM JIJIsl TPOMHHUKA, HA J1BA KOHLIA KOTOPOTO
NPUBSA3aHO M0 PE3UHOBOMY OaJFIOHYMKY, UMUTHPYIOIIUE JIETKUE, BEpXHUNH CBOOOIHBIN KOHell
TPOMHHUKA COOOIIAET «JIBIXaTEIbHYIO» MOJOCTh MOJIENH C aTMOC(EPHBIM BO3TyXOM.

Lean pa6oTbl: HAOIIOIATh HA UCKYCCTBEHHOW MOJIENM MEXAHU3M JIbIXaTeIbHbBIX JIBUKE-
HUM.

Marepunansl 1 06opyaoBanue: Mozens Jlonaepca.

Xoxa padorsl. [ToouepeaHO OTTATMBANTE BHU3 U BJIABJIMBAWTE BHYTPh COCY/Ia PE3UHOBOE
JTHO ammapaTa, MMUTHpYollee auadparmy, 3a BBA3aHHBIA B Hero mapuk. Habmogaiite 3a u3me-
HEHUEM 00beMa «IETKUX»: CIIaJICHHEM X MPU BJIaBIUBAHUU U PACHIMPEHUEM — IIPU OTTATUBAHUN
PE3NHOBOIO JTHA.

Pexomengaunu k opopmiaennio padorbl. O0bsiCHUTE HaOMIO1aeMble SIBIICHUS. ATiapaT
Honnepca 3apucyire.

Padora 60 CpaBHuTenbHoe cogep:;kanue CO2 BO BABIXa€MOM M BBIIBIXa€MOM BO3/1yXe
Bnpixaemslii Bo3ayx conepxut 20,95 % kucnopona, 0,03 % yrnekucnoro raza u 79,02 %
a30Ta 1 UHCPTHBIX T'a30B. B BbIABIXaCMOM BO3YXC BCJICACTBUC F33006M6Ha MCKAY BEHO3HOM KpoO-
BBIO M BO3JyXOM JIETKHX KHCIIOpoJa comepxxurcs 17 %, yrnekucnoro raza — 4 %; ocranpHOoe —
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a30T U MHEPTHBIE Ia3bl.

VYTIeKUCIbIN ra3 MOXKHO 0OHAPYKUTh, OJIB3YsICh OapUTOBOI HITM U3BECTKOBOM BOJI0M, 00-
pa3yroliel ¢ HUM HEpaCTBOPUMYIO COJIb.

O3HaKOMBTECH C yCTPOHCTBOM KiiarmanoB Mroiepa. B 1Be mpoOupku, Kaxxaast 13 KOTOPBIX
cHa0xeHa poOKOH ¢ ABYMs OTBEPCTUSAMHU, IPOILYIIEHO 10 Be TpyOKku. OJHa U3 HUX — JUIMHHAs,
OIlyIlleHa MOYTH A0 JHA CKIISIHKH, IpyTas — KOPOTKasi, 3aKaHUYMBaeTCs MO NpoOkoii. O0e CKIISTHKH
COEIMHEHBl PE3MHOBBIMU TPYOKaMH € MYHALITYKOM uepe3 TpolHMK. B omHOl mpoGupke mnpu
BJIOXE BCJICAICTBUE Pa3pekKEHUs BO3yXa depe3 0apuTOBYIO BOAY MOMIET BABIXaeMbIl BO3IyX. B
JPyroil — Npu BbIIOXE B pe3yJibTaTe MOBBIICHUS JaBJICHUS yepe3 OapuTOBYIO BOJY MOMAET BbI-
JBIXaeMbId BO3IyX. TakuMm oOpa3oMm, TOK BO3AyXa IMPOIMYCKAaeTCs KIallaHAMU B Pa3IMYHBIX
HaIpPAaBJICHUAX.

Heap padoThl: NOIYyUYNTh SKCIIEPUMEHTAIBHOE JOKA3aTENbCTBO TOIO, UTO B IIPOLIECCE 00-
MEHa BelecTB 00pa3yeTcs YIIIEKUCIbIM ra3, H30bITOK KOTOPOIO yIaJIIeTcsl U3 KPOBU IIPU BEHTH-
JSIUUY JIETKUX.

Matepuansl n odopyaoBanue: Knananel Mrojuiepa, 3amoiHeHHbIe 6apuUTOBOM BOJIOM,
CIIUpT, BaTa.

Xoa pabotsl. [Ipexxie yem npucTynuTh K padboTe, npoe3uH(PUIUPYNHTE BATKOH, CMOUYEH-
HOM CIIUPTOM, MYHJIITYK ITprOOpa.

JpinuTte yepe3 MyHIIITYK. CpaBHUTE CTENeHb OMYTHEHHUsS OapUTOBOW BOJBI B 00EHX
CKJIISiHKax. Pe3koe momyTHeHue pacTBopa B IPOOUPKE, Yepe3 KOTOPYIO MPOXOINI BbIABIXaEMBbII
BO3/yX, U €/1Ba 3aMETHOE [IOMyTHEHHE B IPYI'ON I0KA3bIBAET, YTO B BBIIBIXAEMOM BO3JlyX€ COLEP-
KHUTCS MHOTO OOJIBIIIE YTIEKHCIIOTO T'a3a, YeM BO BJIBIXaEMOM.

Pexomennanum k opopmienuro padorsl. [Ipu odhopmieHnn nporokosia 3anuIInTe pe-
3yJbTaThl OIbITA. 3apUCYHTE CXeMy Ipudopa.

KonTpoJibHbIE BOIPOCHI
KakoBa poip MepLaTebHOr0 AMUTENUS AbIXaTeIbHBIX ITyTeH?

KakoB MexaHM3M U3MEHEHHs 00beMa JIeTKUX?

Uto Takoe nmHeBMOTOpaKc?

CpaBHuUTE COCTaB BABIXAEMOI'O U BBIIBIXaEMOT'0 BO3/1yXa.

Kaxoit coctaB nMeeT ajibBEOISIPHBIN BO3AYX?

[Touemy B anmbBeossipHOM Bo3ayxe Oosbiie CO2 M MEHbIIIE KUCIOPO/1a, YEM B BbI-

ocoarwnE

JIpIXaeMoM?

Padora 61 Cnimpomerpusi

YKuznennas émkocth nerkux (JKEJI) — 3To HauOonblIee KOJIMYECTBO BO3LYyXa, KOTOPOE
YeJIOBEK MOXKET BBIJOXHYTh I10CIE MAaKCUMAJIBHOIO BIOXA. SBISISICH TOKA3aTeNeM MOABUKHOCTH
nérxkux u rpyaHoit knetku, XXEJI xapakTepusyeT (pyHKIMOHATIbHbIE BO3MOYKHOCTH JIbIXATEIbHOIM
cucremsl. Cpennsas Benuunna JKEJI y myxxunn 3800 — 4200 mu, y sxenumH — 2800 — 500 mi, y
crioprcMenoB JKEJI moxet gocturats 7000 M1 1 BbIIIE.

DyHKIMOHAIBHOE COCTOSIHUE JIETKUX 3aBUCUT OT BO3pacTa, pocTa, moja, pU3NIecKoro
pa3BUTHSA U psia Jpyrux ¢pakTopoB. J{Jisi BEISICHEHHS] COOTBETCTBUS U3MEPEHHOM Y UCTIBITYEMOIO
senuuusbl XKEJT ero gpusuueckuM JaHHBIM ClEAyeT CPABHUTH €€ ¢ A0JIAKHOI BemmunHoi XKEJT.
Jomxnyio KEJI paccuntriBaror mo gpopmynam. Camas pocTas U3 HUX yIHTHIBAET POCT:

st foromtei — MKEJI jouxn= pocT (B cm) X 25,

mns nesymmek — AKEJT onn= poer (B em) x 20.

Pe3synbTat BeIpakaeTcs B MIIITWIIMTPAX.

Bonee TouHoe 3Hauenue gomkHoii JKEJI onpeensior mo gopMmyIe, yUHTHIBAONIEH MO,
BO3pacT U POCT:

st MyxuarH — AKEJ goxn=poct(cm)x0,052 — Bo3pact(i1er)*0,022 — 3,60 ,

1St sxeHtuH — FKEJ nomxn=pocT(cm)*0,041 — Bo3pacT(;1e1)*0,018 — 2,68 .

OTKJIOHEHUS SKCIIEPUMEHTAIBHO HAJEHHON BEJIMYUHBI YKEJT OT BBIYHCIICHHOMN TOKHOM
Ha +10 % paciieHuBalOTCs KaKk HECYLIECTBEHHbIE. MeHbIlast 4eM JOJKHAsI BEJIMYUHA XEJT cBu-
JIETEIbCTBYET O HEJOCTATOYHOM BEHTHIIALMY JIeTKUX. [IprunHamMu MOryT ObITh MaJlble SKCKYpPCHH
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rpyaHO# KJIeTKU (cimaboe pu3nuecKoe pa3BHUTHE), a TAKKE YMEHBIICHUE PACTSIKUMOCTH JIETKUX
(gamre Kaxk MOCIEACTBHS MATOJOTHH: (GUOPO3 JIETKUX, IIIEBPAILHBIC CIIAWKH U T.I1.) UM CYKCHHE
BO3/IyXOHOCHBIX ITyTeH (MpU BOCMAIEHUN, HA0YXaHUU UX CIIM3UCTON 000I0UYKHU UITH criazMe OpoH-
XHAITBHBIX MBIIII Yy OOJIbHBIX OPOHXUAILHON aCTMOM, aCTMOUIHBIM OPOHXUTOM U T.]1.).

Heab padoTbl. O3HAKOMUTBCA C METOJUKON OMPENCIICHUS XKEJI, onenuts pa3BUTHE JIbI-
XaTeJIbHOW CUCTEMBI 110 3TOMY ITOKA3aTENIO.

Marepuajabl 1 000pyI0BaHHe: CIUPOMETP (CyXOH WMJIIM BOJHBIN), Ne3MHPULIUPYIONTUI
pactBop, Bata. OOBEKT UCCIIEAOBAHUS — YEIOBEK.

Xoz pa6otsl. XKEJI onpenensior, HCHOb3ys BOAHBIH crimpoMeTp nin cyxoit (Puc. 47.).

Cyxo¥ criupoMeTp HpeACTaBIIseT cOO0M HUIMHAPUYECKUM TIIaCTMACCOBBIN KOPILYC C Ia-
TpyOKOM Ha TOpIle AJIs IPOyBaHUs uyepe3 mpubdop usmepseMoro oorema Bo3ayxa. Ha marpyOox
HaJ/IeBaeTCS MHAWBUIYAIbHBIN poae3nHDUIIMpOBaHHBII MyHIIITYK. Ha O0KOBOI moBepXxHOCTH
KOpITyca pacroio’KeH CBOOOAHO BpalllaloIUiics JIUMO, rpalyHpOBaHHBIN B IUTpaX. ITO U3MEPHU-
TeNbHasl 1IKaJla, a 0]l Hel HaXOJUTCs CTPEJIKa, OJ0KEHNE KOTOPOU 3aBUCUT OT BPALEHUS O]
BITHSIHUEM MPOITYCKAaeMOT0 Yepe3 IPHOOp BO3yXa MHOTOJIOIIACTHOTO BUHTA BHYTPU KOPIIyca.

Onpenenenne XKEJT ocynecTBISIOT B MON0KEHNH HCIIBITYeMOro cTosi. Ha matpy6ok criu-
poMeTpa HaIeTh MyH/IITYK U IPOTEPETh €0 BaTOW, CMOYEHHOH Ne3WH(DUIIUPYIOIIUM PACTBOPOM.
Hynb n3meputenbHO# MIKaibl CyXoro CIMpOMETpa MOBOPOTOM YCTAHOBUTH HA YPOBHE KOHUMKA
cTpenku. VMcnbITyeMblil mociie MaKCUMaIbHOTO BJOXa JIeTaeT MaKCUMAIbHO TTTyOOKUH BBIIOX B
crmpomertp. Ilo mkane crmpomerpa onpenenuts XKEJT B nurpax. st MOBIIIEHHS TOYHOCTH Pe-
3yJbTaTOB U3MEPEHUE IPOBECTH HECKOJIBKO pa3 (nocie Kaxcoo2o CHAmMuUs NOKA3aHULL 8038paujamay
cmpenky npubopa Ha Hynegylo ommemky!) 1 BBIUUCIUTb CPEIHIOK BEIUUUHY.

Bo1apcauTh 0o GpopMysie, yIUTHIBAIONIEH MO, BO3PACT U PocT, AoJmkHyo JKEJL.

Pexomennauuu k oopmiiennio padborsl. MeTouKy HccIe10BaHus U [TOJIyYE€HHBIE JaH-
Hble 3anumuTe B TeTpaab. CpaBHute BennuuHy JKEJI, n3MepeHHyr0 ciupoMeTpoMm, ¢ JTOJKHOM
JKEJI, BeruncneHHoi o popmyse u Homorpamme. Crenarb BbIBOJ O Pa3BUTHH JbIXATEIbHOMN CH-
CTEMbI U €€ (PYHKIIMOHAIBHBIX BO3MOXKHOCTSIX.

Padora 62 IIneBMoTaxomeTpust

3T0 METO[1 OTIpeIeNIeHUs] MAaKCUMAaJIbHON CKOPOCTH BO3AYIIHOTO OTOKA MPH (POPCUPOBAH-
HOM BJIOX€ WJIM BBIJJOXE C UCIIOJIb30BaHUEM NMHEBMOTaxoMeTpa. [IlHeBMoTaxoMeTp npeacTaBiser
coboit muddepeHmaIbHbII THEBMOMAHOMETD, 10 IIKaJie KOTOPOT0 MOXKHO OIPEJIEIUTh CKOPOCTh
BO3/YILLIHOTO MOTOKA B JI/C.

JatunkoM npubopa ssisercs TpyOka [ 1], mpocBeT KOTOPOoil B cpeiHel YacTH UMEET Cyxke-
HUE B BUJE NIEPErOPOJIKH C OTBEPCTHEM ONPEENIEHHOr0 AuaMeTpa o ueHrpy. Ilo o6e ctoponsl
HEPEropojiIKK OT TPYOKU OTXOAAT MaTpyOKH, COEAMHSEMBIE IACTHUECKUMH TPYOKaMH ¢ MaHO-
metpom [3]. Ilpu npoayBanuu Bo3ayxa yepe3 TpyOKy JaBJICHUE €ro 10 EPETOPOIKH BhIIIE, YEM
3a MpensITCTBUEM. DTy Pa3HOCTb JaBjieHUH U puKkcupyeT MaHoMeTp. [lockonbKy mepemnaabl AaB-
JICHUS TI0 BEJIMYMHE 3aBUCAT OT 00bEMHOI CKOPOCTH BO3YIIHOTO MOTOKA, IIKaja MaHOMETpa
rpagyupoBaHa B JIUTPax 3a ceKyHIy. [Ipu nccnenoBaHum HCIBITYEMOMY HY>)KHO CTPEMHTBHCS JIE-
JaTh KaKk MOHO 0oJiee MOIIIHO, OBICTPO BJIOX MJIM BBIJIOX Yepe3 TpyOKy, co3aaBasi MaKCUMaIbHO
BO3MO>KHYIO JJIs1 HETO CKOPOCTh BO3YILIHOTO ITOTOKA. [Ipy onpeneneHnn MOIIHOCTH BIOXa NEpe-
KJIFoYaTesNb npuodopa [2] 1oKeH cTosTh B nosiokeHuu «Broxy». Hanpotus, npu nosnoxeHuu mne-
peKIIroyaTess B MoJIoKEeHUH «BbI1ox» — cliefyeT onpeaensiTh MOIHOCTh BbI0Xa (B APYTUX MO-
Jensax mpubopa ornepaiyy BI0Xa U BbIJI0Xa OCYIIECTBISIOTCA Yepe3 COOTBETCTBEHHO MAapKHUPO-
BaHHBIE KOHIIBI TPYOKH-TaTUNKA).

[TosydyeHHbIe TpU MTHEBMOTAXOMETPHUH MTOKA3aTEIN MOLTHOCTHU B/1I0Xa U BbI10Xa OTPaXKaIOT
CTENEHb CONPOTUBIICHUS JbIXaTEJIbHBIX IyTEH MOTOKY BO3/1yXa, a TAK)KE CHUIOCKOPOCTHBIE BO3-
MO>KHOCTH JIbIXaTeJIbHON MYCKYJIaTypBhl.

KonnyecTBeHHbIE 3HaUEHNUS 9TUX MTOKa3aTeNel KOJIeOIIOTCS B IIUPOKUX MpeIeax, uTo 3a-
BUCHUT OT UHAMBHUIAYAIbHBIX OCOOCHHOCTEH NbIXaTeIbHONU CUCTEMBI.

MoHOCTH BBIA0XA, ONPEACIEHHYI0 3KCIIEPUMEHTAIBHO, MOXHO CPAaBHUTH C BBIUNCIICH-
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HOH I0JIZKHOH CKOPOCTHI0 BO3AYIIHOIO NMOTOKA (MaKCUMaIbHON CKOPOCTHIO TTOTOKA) B 3aBUCH-
MOCTH OT I10J1a, POCTa, BO3pacTa UCIIBITYEMOTO.

JloKHast CKOPOCTb ITOTOKA BO3/lyXa BBIYUCISIETCS 1O hopMyJIe:

JUTSL MY>KYUH — MaKC. Vos MOTOKA = [3,95 — (Bo3pact x 0,015)] x poct(cm);

JUISL AKEHILUH — MAKC. Vo5 MOTOKA = [2,93 — (Bo3pacT x 0,007)] x poct(cm).

[TosydyeHHas: BeJIMUKHA BbIpAXAeTCs B JIUTPAX B MUHYTY.

Leab paGoTbl: 03HAKOMHUTHCSA C METOAMKONW MHEBMOTaXOMETPHUHU, UCIOJIb3Yys KOTOPYIO,
OIPEAEINUTh MOIIHOCTh BJI0OXa U BbI10XA Y HECKOJBKHUX UCIBITYEMBIX. PaccuuTars A Kaxaoro
U3 HUX JOJDKHYIO MaKCHUMaJIbHYI0 CKOPOCTh BO3JYIIHOIO IOTOKa MpH Belgoxe. 1o pe3dynpraram
OLICHUTHh (PU3UYECKOE PA3BUTHE B LEIOM M (PYHKIHOHAJIHHBIE BO3MOXXHOCTH JIBIXaTEIbHON CH-
CTEMBbI B YaCTHOCTH.

MaTtepuajbl H 000py0BaHUe: THEBMOTAXOMETP, CIIUPT, BaTa. OOBEKT UCCIICAOBAHUS —
YeJIOBEK.

Xoa padorsl. VccnenoBaHus BITOJIHAIOT IPU HOJI0KEHUHU UCIIBITYeMOTro cTosl. CheMHBIH
MYHJIITYK HaJEBaeTCsl Ha COOTBETCTBYIOILMH ONpEeAesieMOMY IOKa3aTel0 MapKUPOBAHHBIN
cioBoM «BJIOX» nmn «BbIJIOX» koner| TpyOku gatynka. MyHAIITYK Ae3MHOUIUPYETCS TIPO-
TUPaHUEM BaTKOW, CMOYEHHOM criupToM. [[iis u3MepeHus MOIIHOCTH BJI0Xa MCIIBITYEeMblil mocie
MIOJTHOTO BBIAOXA JienaeT (popcupoBaHHBIN BIOX Yepe3 NaT4MK MHeBMoTaxomerpa. [Ipu n3mepe-
HUM MOILIHOCTH BBIJJOXa UCIBITYEMbIH U3 MOJIOKEHHUSI MAKCHMAJIBHOTO BJIOXa JienaeT Gpopcupo-
BaHHBIM BBIOX Yepe3 JaTuuK NMHeBMoTaxomerpa. Kaxayro onepauuio noBTopstor 5 pa3. Moiu-
HOCTb BJI0Xa M BbI10Xa OINPEEIIAI0T IO MAaKCUMAJIbHBIM IOTY4YE€HHBIM IIOKA3aTENISIM.

PaccuuTars mo ¢gopmyie JODKHYI0O MaKCHUMAJIBHYIO CKOPOCTh BO3IYIIHOTO MOTOKA TPH
BBIJIOXE.

Pexomennauuu k ogpopmiieHuI0 padoThl. 3anuIlIuTe B TETPAIb METOJUKY U PE3YJIbTATHI
nHeBMOTaxoMeTpuu. CpaBHHUTE pe3yJIbTaThbl THEBMOTAXOMETPUH C BBIYMCIEHHON JTOJDKHOM CKO-
POCTHIO NIOTOKA INPHU BBIIOXE M CAENANTe COOTBETCTBYIOIIUK BbIBOA. COMOCTaBbTE MOKA3aTENN
ITHEBMOTAXOMETPHUH PA3HBIX UCIBITYEMBIX C UX COMAaTOMETPUUECKUMHU JAHHBIMU: OKPY>KHOCTBIO
rpyau, BennunHon JKEJL.

KonTpoJsbHbIe BONPOCHI

1. ITouemy Mopdo-(pyHKIIMOHAIBHBIE TOKA3aTENN IbIXaTEIbHON CUCTEMBI MOTYT OBITh HC-
MOJIb30BaHbI JUISl OLIEHKU (PU3NYECKOTO Pa3BUTHS KaK KPUTEPUs MHIMBUAYATIBHOTO 310POBbs?

2. YT0 TaKoe «KU3HEHHAs: EMKOCTD JIETKHX)»?

3. Kak npoBepuTs, focTatouHa jau Juis Bamtero opranusma JKEJI, u3amepenHas cnupomer-
pom?

4. O yeMm MOT'YT ITOBEJIaTh MTOJyYEHHbIE IKCIIEPUMEHTAIBHO TOKA3aTeIN MOITHOCTH BI0XA
U BbII0Xa?

5. KakoB MexaHM3M yCUJICHHS JbIXaHUs TIPU MBIIIEYHOM Harpyske?

6. KakoBbI MEXaHHM3MBI BIUSHHS Ha YacCTOTY W TIIyOWHY JBIXaHUS 3aJIEPIKKU JIBIXaHUS U
TUIIEPBEHTUIISALIN?

3anarue 20

Pa6ora 63 IIneBMorpagusi B mokoe 1 nocJje pusn4eckoil Harpy3Ku

[TneBMorpadus — 310 rpaduyeckas perucTpanus AbIXaTeIbHbIX JIBHKEHHH.

JlpIxaTenbHble ABMXKEHHUS 3alIMCHIBAIOT C IOMOILBIO THEBMOTpadoB. bonbIIMHCTBO U3 HUX
PETUCTPUPYET IKCKYPC IPYJHON KIIETKU, U3MEHEHUS €€ OKPYKHOCTH IpH JbpIxaHuu. EcTe npu-
OophI, GuKCHpYIOMKe KoJieOaHus TaBJIECHUS B Tpaxee, HOCOBOM M POTOBOM MOJIOCTH U TIIIEBPAIIb-
HOM ILIEIIN.

OnuceiBaeMblil 371eCh THEBMOrpad NmpeaHa3HayeH Jid 3alUCH U3MEHEHU OKpYKHOCTH
TPYZAHOU KJIETKH IIPH BAOXE U BbIJOXE. OH COCTOUT M3 BOCIIPUHUMAIOIIEH YacTH (JaTuuKa) U 3a-
IIMCBIBAIOIIETO YCTPOUCTBA, CBA3b KOTOPBIX OCYIIECTBISETCS ¢ MOMOLIbIO ITHEBMAaTHYECKOH I1e-
penaun. /laTunkoM sIBISETCS pe3MHOBAas MaH)KETa, HaKJIaAbIBaeMasi Ha IPyAHYIO KJIETKY U 3aroJ-
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HseMas BO3yXOM. 3allMChIBAIOIIEE YCTPOMCTBO MPEACTABICHO KaNcCyJioh Mapest 1 ULy UM pbl-
yakkoM. Karicyina Mapest — 370 Kpyruias MeTaJuIMYeCcKas yallleyka, 0JlHa CTOpOHAa KOTOPOH 3aTs-
HyTa pe3uHOBOI MeMOpaHoil. B nenTpe MeMOpaHb! yKperieHa JIerkast alloMUHUEBas MOAIOpKa
(menot), mepenaromias KojaebaHus MEMOpPaHbl Ha PHIYAKOK ¢ MUCYUKOM. [IMCUMK NOJDKEH OBITH
YCTAHOBJIEH TOPU30HTAJIBHO.

[Tonydyaemas 3anuch bIXaTelbHbIX IBUKEHUHN, Ha3bIBacéMasl IHEBMOIPAMMOM, UMEET BU/]L
KPHUBOH, IOABEM KOTOPOH COOTBETCTBYET BAOXY, & CHUKEHHE — BBIIOXY. AMIUIUTY 14 KPUBOH OT-
pakaeT riIyOuHY JbIXaTeNbHbIX ABM)KEHUH, a CKOPOCTh CMEHSEMOCTH €€ 3yOlI0B — YacTOTYy JbIXa-
HUSL.

B nokoe y B3pocioro 4enoBeka 4acToTa JbIXaHUi paBHsaeTcs 16 — 18 B MUHyTY; y o€,
(bu3n4ecKn TPEHUPOBAHHBIX, OHA MEHBbIILIE.

Lesab padoThI: 03HAKOMUTHCS C METOJMKOW IMTHEBMOTpa(u; HCIIOIB30BaTh €€ B IKCIIEPH-
MEHTE JJIS BBIABICHUS BIAMSHUSA (U3NYECKON HAarpy3KU HA XapaKTep JbIXaHHs.

Martepuanbl 4 000pya0BaHHe: THEBMOTrpaduyecKas ycTaHOBKa (ITHEBMOTpad, MTATHUB,
kumorpad). MccnenoBanue npoBoAUTCS Ha YETIOBEKE.

Xoa padoThl. YCaXuBalOT UCTIBITYEMOT0 OOKOM K CTOJy, HA KOTOPOM PAacCIIOI0)KEHA THEB-
Morpapuyeckas yCTaHOBKA. Y KPENHUTh Ha IPYTHON KJIETKE MCIIBITYEMOT0 MaHXETy U 3allOJHUTh
ee BO3yXoM. Pe3nHoBy10 TpyOKy, OTXOSILYIO OT MaH>KEThI, COEAMHUTH C KancyJiioil Mapes. I1po-
BEPUTH, IPOUCXOIUT JIU IBUKEHHUE MMCUYMKA IPHU JIIXaHUH, JOCTATOUYHOE JIU B CUCTEME JaBJICHHE.
Ecnu xoneGaHus MUCYMKa BBIPAKEHBI ClIabo, CIEeIyeT YBEIHUUTh JaBJICHUE WIH NPUOIH3UTH K
HEJIOTY OCh BPAIEHUS PhIYaKKA.

[IpuBecTu nMucUUK B COMPUKOCHOBEHUE ¢ Oapabanom kumorpada. IlIpedynpeoums ucnwi-
myemo20, Ymo oH He 00J1)CEeH 6UOENb 3ANUCU CEOUX ObIXAMETbHBIX OGUICCHUIL.

3amycTuTh KuMorpad ¢ MeIUICHHOW CKOPOCTBIO | 3alKicaTh MTHEBMOrpaMMy B Tedenue 20
— 30 ¢ npy CHOKOMHOM JIbIXaHUH.

[Tocne Toro kak 3anuch clejaaHa, OTCOEIUHUTh MAaHKETy OT Karcysbl Mapes, npeaBapu-
TEJIbHO NepeXkaB TPYOKY MaH)KeThl BO N30€KaHUE PE3KOT0 CHUKEHUS JaBJICHUS B HEH.

Ucneiryemsiii mponsBoaut 20 — 30 nmpucenanuii, Hocjae 4ero Kak MOXHO ObIcTpee Mpuco-
€IMHUTH TaTUUK K PETUCTPALIMOHHOM KarcyJie U 3arucaTh JbIXaHue 10cJie BBITOJHEHUs (hu3nye-
CKOM paboTHI.

Pexomenpanun Kk oopMiIeHHIO padOTBI. 3apHCcOBaTh B IIPOTOKOJIE OINbITA ITHEBMO-
rpaMMBbI B [TIOKO€ ¥ TIocie (pru3nueckoil Harpy3ku. OObsICHUTh MEXaHU3MbI YCUIICHUS JbIXaHUs IPU
¢dusuueckoii padore.

Padora 64 PediekTopHble BJAMSAHUA HA IbIXaHHE

BHemniHee npIxaHne H3MEHSAETCS B COOTBETCTBUU C BO3JCHCTBUAMU HA OpPraHNU3M (akTOpPOB
BHEIIHEH cpebl NI U3MEHEHUSIMU B CaMOM OpraHu3Me. B ocHOBe Takoro pearupoBaHus JbIXa-
TEJIbHOM CHCTEMbI Ha U3MEHEHUS YCIOBUHN JIEKUT peQIIeKTOPHBIH MEXaHU3M YIpaBIIEHUS CHCTe-
Moii. HekoTopble yacTHbIE pedieKTOpHBIE peaKnu JbIXaTeIbHOM CHCTEMbI TPOHAOII01aeM B IKC-
NIEPUMEHTE:!

a) BIMSHUE Ha JIbIXaHUE aKTa IJI0TaHus;

0) BIMsAHUE HA JAbIXaHUE Pa3ApakeHUs CIM3UCTON HOCOBOM MOJIOCTH MapaMy aMMHAKa;

B) KOOpAMHALIMSA JbIXaTeNbHbIX ABM)KEHUN TIPU PeUH, IEHUU.

Leas padoThi: ¢ MOMOIIBIO MHEBMOTrpaguu 3aUKCUPOBAaTh U MPOAHATU3HPOBATH pe-
(bi1eKTOpHbIE U3MEHEHUS ABIXaHUS [IPH HEKOTOPBIX BO3JEHCTBUAX HA OPTaHU3M.

Matepuanbl 1 000py10BaHMe: ITHEBMOrpaduyeckas yCTaHOBKA, CTaKaH C MUTHEBOU BO-
JIOM, pacTBOp aMMHaka, BaTa, CTpaHHIla Ie4YaTHOT'O TEKCTa.

Xox paboThl.

a) Peghnexmoprnoe uzmenenue ovlxanus npu 210maHull.

HacTtpouts perucrpanuto nbIxaTenbHbIX ABKEHUN. [IpennoxkuTte ucnslryeMoMy B3SITh B
pOT BOAy, HO 0€3 KOMaH/bl HE INI0TaTh. 3alyCTUTE PErHCTPALIUIO JIbIXaHUs U, 3apErMCTPUPOBAB
HECKOJIbKO LIMKJIOB, JJaiiTe KOMaH/y MPOTJIOTUTH BOJY 6 Momenm é0oxa. HabmonaTh 3anuchiBa-
€Mbl€ U3MEHEHUS JIbIXaHMsL.
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[TpoxenpIBaTh AaHATOTUYHBIN OIBIT C MIPOTJIATHIBAHUEM BOJIBI 60 8peMs 6b100XA.

0) Brusanue na Ovixanue pazopadiceHus CIUUCmMou HOCOBOL NOIOCMU NAPAMU AMMUAKA,

PeructpupoBath IpIxateibHBIC IBMKEHUS C MOMOINIBIO THeBMorpada. [TogHectn kK HOCy
UCIIBITYEMOT0 BaTy, CMOUYEHHYIO pacTBOpOM aMMuaka. HabmogaTh 1 3amucath M3MEHEHUS JIbIXa-
HUs. YOpath Bary. [Ipoo/mKUTh 3aluch 0 BOCCTAHOBIICHHSI HOPMAJIBLHOTO pUTMa JibixaHus. Ha
MTHEBMOTPaMME CTPEIKaMHd OTMETUTh HayaJl0 U OKOHYaHUE BO3JICHCTBUS aMMHUaKa Ha HCIIBITye-
MOTO.

B) Koopournayus OvixamenbHbiX 08UdNCEHUL NPU peydld, NeHUU.

HacTpouTs perucTpanuio IpIXaTeIbHbIX ABIKECHHNA. 3aUIINTE HECKOIBKO JBIXaTeIbHBIX
JBUKCHUH TPU CIIOKOWHOM JbIXaHuH. [Ipomoinkas 3amuch, MOMPOCUTE HCITBITYEMOTO IPOYHTATh
BCJIYX Napy HEOOIbIINX a03aleB eYaTHOTO TEKCTa.

JAMHAMUKY IBIXaHHUS MPH IEHUH MOKHO HAOJIIOATH CJIeYIOIMM 00pa30oM: 1mocJie pe-
TUCTPAIHH HECKOJbKHX IUKJIOB CIHOKOWHOTO JABIXaHHUS NMPeNJI0KUTe UCIBITYeMOMY CHETh
OTPBIBOK JII000T0 MY3BbIKAJLHOTO NMPOU3BeieHusl (MECHU, APUM), MPOI0JIKAS PErHCTPAI[HIO
JABIXaTeJILHBIX TBUKEHUIA.

Pexkomennauum k opopmiieHnio padorbl. OHopMUTE IPOTOKOJI SKCIIEPUMEHTA, B ITyHKTE
pe3yIbTaTOB KOTOPOI'O B COOTBETCTBUH C IOCIJIE0BATEILHOCTBIO BBIIIOJIHEHUS pabOThI 3apHUCyiiTe
MOJTy4YeHHbIE TTHEBMOTpaMMbl. OnuiiTe Ha0It01aeMble N3MEHEHHS JBIXaHUs B KaKJOM M3 3Ta-
OB paboThI (TyHKTHI @, 0, 8) U JaiiTe 0ObSICHEHNE MEXaHU3MOB UX MPOSIBICHHUS.

Padora 65 Bausinue Ha npixanue u3dbiTka B KpoBr CO2 1 NpoU3BOJIbHOI IrMIIepBeH-
THJISIHM JIeTKUX

BHeninee npixanue, mpex e BCero, 00ecreunBaeT NOCTOSHCTBO Ta30BOT0 COCTAaBAa allbBEO-
JSIPHOTO BO3/1yXa, a Yepe3 Hero, BN Ha ra3000MEH MEX/1y aJIbBEOJIIPHBIM BO31YXOM U KPOBbIO,
NOJJIEPKUBAET HOPMAIBHOE COJEpkKaHUE B KPOBU KHUCIOpoOJa U ABYokucHu yrieponaa. CoorBer-
CTBEHHO BCSKOE€ U3MEHEHUE HAIIPSKEHHsI Fa30B KPOBU BbI3bIBAET pe(uIEeKTOPHBIE U T'yMOpaJIbHBIE
W3MEHEHHUS XapaKTePUCTUK BHEIIHETO AbIXaHMUS.

Iesan padoThl: HaOIIOJATh U IPOAHATIU3UPOBATH N3MEHEHHMS JBIXaHUS 11OCIIE TPOU3BOIIb-
HOM 3aJIep’KKH JbIXaHUs (BbI3bIBAECT TUIIEPKAIIHUIO) U MPOU3BOJIBHON TMIIEPBEHTHIIALINN JIETKUX
(MPUBOAUT K THUMOKAITHUN).

Marepuanbl 1 000py/i0BaHue: THEBMOrpaduyecKkas yCTaHOBKa.

HccnenoBanue NpoBOIUTCS HA YEIOBEKE.

Xoa pa6oThl.

a) enuAHUe HA ObIXAHUE U3OLIMKA 08YOKUCU Y2lepood 8 KPOsU

C nmomourpio mHeBMorpada 3anuuimTe Ha KuMorpage KpuByIO JIbIXaTeNIbHbBIX JBUKEHHM
IpY CIOKOIHOM JbIXaHuM (3inHo03). He npekpaiias 3anucu, UCIbITyeMOMY TaéTcsl SIKCIIEpUMEH-
TATOPOM KOMaH/ia 3a/1ep>KaTh JbIXaHHe Mociie CokoiHoro Beigoxa (Ha 30 — 40 c). 3anepxka Jbl-
XaHHUs BbI3bIBAET MOBbIIIeHUE cojiepkanus CO2 B KpOBU (TUIIEPKAITHUIO). 3alMCaTh JbIXaTeIbHbIE
JBUKEHHUS T10CJIE €r0 BO30OHOBJICHUS U Jjajiee 10 HOpMaIU3aI|K JIbIXaHuUsl.

0) énusaHue Ha ObixaHue NPOU3BONbHOU CUNEPEEHMUNAYUU TIESKUX

Hactpoiite perucrpanmio IbixaTenbHbIX ABMkKeHHH. CHauana 3adukcupyiite Ha KUMO-
rpade HECKOJIBKO LUKJIOB CIIOKOMHOTO JBIXaHUS, a 3aTeM, MPOOJIKas 3aMucCh, PEUIOKUTE UC-
NBITYEMOMY CAENaTh 5 — 7 4acThIX U ITyOOKHUX JIbIXaTeNbHbIX JBMKeHUM. HabmonaTs u 3aperu-
CTPUPOBATh NOCIEAYIONNE U3MEHEHUS IbIXaHUsl (BIUIOTh /10 BOCCTAHOBJICHHS CIIOKOMHOTO JbIXa-
HUs).

Pexomennauumn k opopmieHuro padorbl. OPopMUTH MPOTOKON UCCIEAOBAHUA, B pe-
3yJbTATUBHON YacTU KOTOPOTO M300pa3UTh MOJyYeHHbIE THEBMOIPAMMBI, ONKCaTh HabIo/1ae-
MbI€ U3MEHEHUS XapaKTEPUCTUK JBIXaHUS U JaTh OOBSICHEHUS MEXaHU3MOB HX MPOSIBICHUS.

KoHTpoJibHBIE BONIPOCHI

1. KakoBbl MEXaHU3MbI YCHIJICHUS JIbIXaHUs IPU MBIIIEYHON Harpy3ke?

2. IloyeMy NpoOUCXOANUT TOPMOXKEHUE JbIXAHUS IIPU TTI0TATEIbHBIX JBHXKEHUAX ?

3. Onuiure 3BeHbs pe(IESKTOPHOM AYTH TOPMO3ZHOTO JIBIXATEIbHOTO pediekca mpy BO3-
JeMCTBUU MApOB aMMHAKa Ha JIbIXaTeJIbHbIC ITyTH.
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4. KakoBbl MEXaHU3MBbI BIUSHUS HA YacTOTY U TIIyOMHY JbIXaHUS 3aJ€P’KKU JIbIXaHUs U
TUIEPBEHTUIISLINN?

Tema 10. ®u3noJiorus numeBapeHnst
3ansarue 21
Tect «®Pusunonorus apixanus» (10 MunyT)

Pabora 66 Peakuus cJ110HbI

PoToBas monocTs sBisieTcst pepriekcoreHHo 30H0i, obecneynBaromiel Hayaao pedIiek-
TOPHOM perynsiuuu GyHKIUN NUILEBAPUTEIbHOW CUCTEMBI.

CaroHa, urparoias BaXHYy0 poJib B IUIIEBAPEHUH, CEKPETUPYETCS TPEMS [1apaMu CJIIOH-
HBIX KeJie3 (OKOJIOYIIHBIMU, OTYENOCTHBIMU U ObSI3bIYHBIMU), @ TAK)KE MHOTOUNCIIEHHBIMU
MEJIKHUMHU JKEJIe3aMH, PACCESIHHBIMU B CIU3UCTOM POTOBOM MOJ0CTU. OKOJIOYIIHBIE XKEJIE3bl Y
YeJI0BEKa COCTOSIT U3 CEPO3HBIX KJIETOK U BBIIEIAIOT CaMylo KUAKYIO ciltoHy. [loguentocTHble
JKeJe3bl CMElIaHHble, HO MPEUMYILECTBEHHO BBIJCISIIOT CEpO3HbIM cekpeT. [loabpa3plunble ke
JKeJle3bl CIIM3UCThIE, COOTBETCTBEHHO, BEIPA0ATHIBAIOT BA3KYIO CIIOHY. TakuM 00pa3oMm, CiItoHa,
HaXoJAIIasCcs B pOTOBOM MOJIOCTH, IIPE/ICTABIISET CMECH CEKPETOB BCEX CIIIOHHBIX JKEJIE3.

3a cyTku MoxeT BblaensATbes 10 1000 — 1500 mut ciroHbl. B cocTaB cMenaHHOM CIIOHBI
BX0J4T Boja (99,4 %), opranuueckue U Heopranudeckue BeuecTsa. OpraHnyeckre BElecTBa B
CJIIOHE COCTAaBJISAIOT B OCHOBHOM (P€pPMEHTHI: aMuila3a CIIOHBI, MajibTa3a, JIU30UUM (OaKkTepHo-
UIHBIH epMeHT), a TaKkke MyIIH. MUHepaibHbIE BEIIECTBA CIIOHBI — 3TO MPEUMYIIECTBEHHO
coiy, urparonye 6ydepHyro poib B pOTOBOH MOJI0CTH (OMKapOOHAT HATPUS, XJIOPUCTHIN Kauii,
XJIOPUCTHIA HaTpuii, pocdarer). Cmemannas ciaoHa umeet PH B npenenax 5,8 — 7,36. Cirona,
B3sITasi HEMOCPEACTBEHHO U3 MIPOTOKOB, UMEET CIa0O0ILET0UHYI0 Cpelly, OJU3KYI0 K HeHTpaib-
HOM. HO B pOTOBOM IOJIOCTH CIIFOHA MOABEPraeTcs IMOJKUCICHUIO MPOAYKTAMH JEATEIBHOCTH
MHUKPOOPTraHU3MOB.

Lean padoTel: onpeaenuts PH cItoHBI ¢ TOMOIIBIO YHUBEPCATHHOM WHIAMKATOPHOU OYy-
Maru U CpaBHUTH MOJIyYEHHBIE PE3YJILTAThl BCEX UCIIBITYEMBIX.

Martepuanbl 1 0600py0BaHue: IPOOUPKHU, BOPOHKH, BaTa, YHUBEpCAJIbHAs UHAUKATOP-
Has Oymara.

Xoa padoTsl. B npoOupky HaOpaTh CIIIOHBI (C YYETOM MOCIEAYIOUINX PadOT 3aHATUS — 10
10 M), TpopUIBTPOBATh Yepe3 PeAKHUil CI0M BaThI.

B npobupky co ciatoHO0# Oorpy3uTh MOJIOCKY UHAMKATOPHOW Oymaru, BBITALIUTh U, CPaB-
HUB 110 OKpacKe CO CTaHIapTHOM LIBETHOH IIKaJIOH, onpeaenuTs PH ciroHbI.

Pexomennauuu k opopmiiennio padornl. PesynbraTsl onpenenenust PH HeCKonbKux uc-
IIBITYEMBIX BHECTH B IIPOTOKOJI, CPABHUTD, C/IE€TIATh BHIBOJBI.

Pa6ora 67 Onpenenenne BA3KOCTH CIHOHBI

Hanuuue B ciltoHe, Kak CMECH CEKPETOB BCEX CIFOHHBIX JKEJIE3, OPraHUYECKUX KOMIIOHEH-
TOB, IIPEXKIE BCETO, MYUUHA, PUAACT € CIUZUCTOCTb, BSI3KOCTh. JTO MPUBOAMUT HE TOJBKO K
CMauyMBaHMIO MHIIHU, HO U 00BOJIAKWBAHHUIO MHILEBOIO KOMKA, YTO CIIOCOOCTBYET OoJiee JerkomMy
MPOIJIaThIBAHUIO.

Ienab padoThl: onpeneneHue BI3KOCTU CIIIOHBI.

Martepuanbl 1 000pya0oBaHMe: CIIOHA, JUCTUUIMPOBAHHAS BOJA, CIIUPT, BaTa, BUCKO3H-
METP.

Xoa padotbl. KoHurk Kanuuispa BUCKO3UMETpa, CHA0MKEHHOT0 KPAaHUKOM, MOTPY3UTh B
CoCyZ ¢ AUCTUJUIMPOBAHHON BOMOM. OTKPBITh KPAaHUK M Y€pe3 MYHJIIITYK 3acocaTh BOJBI B Ka-
MUJUISIP 0 HYJIEBOM OTMETKH. 3aKpbITh KpaHUK. BTOpO#l Kanmmyuisip BUCKO3UMETpa MOTPYy3UTh B
CJIIOHY U HaOpaTh ee TakXKe JI0 HyJIeBOH pUCKH. BHCKO3UMETp MOJOKUTh HAa TOPU30HTAIBHO HA
CTOJI, OTKPBITh KPaHUK U, CO3/1aBasi pa3psuKEHUE Yepe3 MyHAIITYK, TOOUTHCS TepeMeEIeHHsI BOAbI
B [IEPBOM Kanwmuisipe 10 oTMeTKH «10» Ha ero rpagyuposke. [Ipi 3ToM cTOIOUK CITFOHBI BO BTO-
POM Kanujuisipe MepeMecTUTCs Ha 3HAUUTEIIBHO MEHBIIEE pacCTOsIHUE, KOTOPOe ClleayeT 3a(uk-
cupoBath. Paccrosinue, Ha koTopoe nepemectuinach Boja (10), pa3nenuts Ha YMCIIO JENEHUH, CO-
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OTBETCTBYIOILIUX MEPEMEIICHUIO CTOIONKA CITIOHBI. YacTHOE OT JielieHHsl M €CTh MoKa3aTellb Bs3-
KOCTH MCCJEAYEMOM KUIKOCTH.

PexoMeHaanuu Kk opopmiieHuI0 padoTsl. B mpoTokose onucaTh METOAMKY PabOTHI, 3a-
(buKCUPOBaTh Pe3yIbTAaThl HECKOIBKUX MCCIEIOBAHUN, 0O0OIIUTD.

PatGora 68 BrisiBiieHHe ONTUMAJIBHBIX YCJIOBHUI 1eCTBUSI AMUJIA3bI CIIOHbI

B cmione conepxarcs aMUIOIMTHYECKHE (PEPMEHTHI — amMuiia3a U MajbTaza. Ontumym
NENCTBUS aMujIa3bl U MajibTa3bl HAXOAUTCA B Mpe/esaX HeMTpanbHON peakluu Cpebl MPU HOP-
MasabHOU Temneparype tena (pu 37 °C).

Heab padoThl: U3YYUTDH YCIOBUS ACUCTBUS (PEPMEHTOB CIIOHBI U YOSIUTHCS B TOM, YTO
nepeBapruBaHue YIIeBOJIOB CIIOHOM — mpouecc pepMeHTaTUBHBIN.

Marepuajbl 1 000py/I0BaHHMe: TEPMOCTAT WK BOJsIHAs OaHs ¢ Temneparypoit 37 — 38
°C, criupTOBKA, IITATUB C MPOOMPKAMHU, MEPHbIC MMUIETKH, CIIOHA YeloBeKa, 1 %-HbIi pacTBOp
BapeHoro kpaxmaina, 1 %-Hblil pacTBOp ChIPOTO Kpaxmalia, pacTBOp Hojaa win pactBop Jlroros,
peaktuB ®enmnra, 0,5 %-ueiii pactBop HCI, nmakmycoBas Oymara, crexiorpad, jaem uim XoJo-
JTBHUK.

Xoa padorsl. CoOMparOT CIIOHY, BBITYCKas €€ Yepe3 BOPOHKY B mpoOupky. J[ist mocTa-
HOBKH OIMbITa HE00X0AuMO 0KoJio 10 mit cimronbl. HymMepyroT mpoOupKy, CTaBIT UX B IITATUB U B
KaXIyI0 IpOOMPKY OTMEPHUBAIOT 10 1 MiI ciroHBI. 3aTeM B 1-10 mpobupky mobasisror 3 mi 1 %-
HOT'O pacTBOpa BapEHOT0 Kpaxmara; 2-10 MpoOUpPKY HArpeBaloT HA CIUPTOBKE 0 KUIIEHUS, OXJa-
KAarT u 100aBmsoT 3 Mit 1 %-HOTO pacTBOpa BapeHOro Kpaxmalia; B 3-10 MpoOHUPKY JT00ABIISIOT
0,5 %-nsr1it pactBop HCI no mosiBieHus CTOWKOTO OKpaluBaHUs JakMycoBoi Oymaru u 3 mi 1
%-HOTrO pacTBOpa. BApEHOTO KpaxMmania; B 4-10 mMpoOUpKy nobasisitoT 3 M 1 %-Horo pactBopa
CBIPOTO Kpaxmana ; B 5-10 mpobupky nobapmusitor 3 mi 1 %-HOro pacTBopa BapeHOTO Kpaxmaia.
[lepBbie ueThipe MpoOHpKH MomMemaoT Ha 30 MUH a TEPMOCTAT WM BOJSHYIO OaHIO IIPU TEMIIe-
parype 37 — 38 °C, 5-10 npoOUpKy CTaBAT B XOJOJUIBHUK WA B COCY[l co JbaoM. Yepe3 30 Muu
COJIEP’)KMMOE BCEX MPOOMPOK JAEAT HA JABE YacTH (U1 YEro HyMEpYIOT ellle MATh NPOoOUpPOK) U
UCCIIEIYIOT Ha HaJIMuue Kpaxmaia u caxapos. Coaep:kumoe NpoOUpoK, B KOTOPBIX MPUCYTCTBYET
Kpaxmai, pu no6asiaeHuu 1 — 2 xamens pactBopa Jlroromns npuodperaer cunuit 1set. [lpu mo-
0aBJICHUU K COIEP)KUMOMY NMPOOUPOK peakTuBa DennHra U HarpeBaHHU UX 70 KUIICHUsI OTpesie-
JSIOT HAJIM4YUE IPOCTBIX CaXxapoB, T.€. MPOyKTOB paclleIyieHusl Kpaxmaia (epMEeHTaMU CIIOHBL.
[Tpy HamU4MU NPOCTHIX CaxapoB COJIEPKUMOE MPOOUPKH OKpALIUBAETCS B OypO-KpacHbIH LIBET.

Pexomengannu Kk opopmiieHHI0 padorel. [locie 3aHeceHUs B IPOTOKOJI METOIUKH pa-
00THI cocTaBbTE TAOJMUIYy U BHECUTE B HEE pe3yJIbTaThl 3KcniepuMenTa. [loa Tabnuneil pe3ynbpra-
TOB JlaiiTe 00CYX/I€HHE UX U BBIBOJIBI.

Tabauia 10 PesynpTaTsl ONBITOB

> 0
% o LIBEeT comepKUMOro =
O = @]
\e} C = 0 =N
) OJIepP)KUMOE TIPOOUPOK 5 5 | t°C pH
. P POBHP % =3 IIpoba ITpoba %
0 TOJIS denuHT
<! = 2 Jlroron €JIMHTa kG
1 1 mu cironbl + 3 MJT Bape-
HOTO Kpaxmasa
l ™MI [OpOKHUMSYEHHOU
2 CIIOHBI + 3 MIJI BapeHoro

KpaxmaJia

1 mi cimronsl + 0,5 %-HbIi
3 pactBop HCI + 3 mu Bape-
HOT'O Kpaxmalna

1 M1 ClrOHBI + 3 MJI ChI-
poro Kpaxmaia
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1 mu cironbl + 3 M Bape-
HOT'O Kpaxmaina

KouTpoJibHbIe BONpPOCHI

1. Kakyto poip Urpaet citoHa B IIpolecce MuiieBapeHus?

2. YeM oTnuyaeTcs CIIOHA, BBIACIsIEMast Pa3IMYHBIMUA CITFOHHBIMHU KeJle3aMu?
3. Kakue ycnoBus HeoOX0IuMBI Ui JEHCTBUS (PEPMEHTOB CIIOHBI?

4. KakoBa peryJsiiusi CIIFOHOOT/ACIICHUS?

3ansrue 22
PatGora 69 Onpenesienne KNCJIOTHOCTH KeJTYTOYHOT0 COKA
3a CyTKH y 4eJIOBEKa BBIIEISETCS 2 — 2,5 J1 &KEIyJJOUHOTro coka. BaxkHbIM KOMIIOHEHTOM
€ro SIBIIICTCS COJISTHAsI KHMCJIOTa, BhIpadaThIBacMasi MapueTaIbHBIMK (OOKIaJ0YHBIMH) KJIETKAMU
KEITYOUHBIX JKeJie3. BBICOKast KHCIIOTHOCTD KEITyI0YHOTO CONEPKUMOT0 HEOOX0IuMa JIJIsi MHO-
TUX MPOLECCOB, MPOTEKAIIINX HE TOJIBKO B MOJOCTHU JKETyJIKa, HO U KayJajdbHEee B MUILIEBAPH-
TEJILHOM KaHaJe.

B sxenynouHOM cOKe paznu4aroT CBOOOJHYIO COJNSIHYIO KHCIIOTY, CBSI3aHHYIO U OOIIYIO.
[TpoGoii Ha akMyC MOXHO YOEIUThCS B KHUCIOW peakLUU KEITyJOYHOTO COKa (CHMHMM JIakmyc
KpacHeeT B Kuciou cpene). [Ipoboii Ha KOHTO ONMpeeNstoT HaTudiue CBOOOTHOM COJITHON KHC-
not1el. Ho B kiMHMKe TpeOyeTcs 3HaTh KOHKPETHOE CO/IEP>KAHUE KUCIIOTHI B COKE.

[Ipocreimmii METO IOJTyYEHUS [T0KA3aTEIEH KUCIOTHOCTH — 3TO TATPOBAHUE ONPEACIICH-
HOro 00BbemMa coka 0,02 H pactBopom NaOH mipu cooTBEeTCTBYIONIMX HHANKATOpax. KUCIoTHOCTH
BBIPA)KAETCsI B YCIOBHBIX €IUHHIIAX,  UMEHHO, 8 M/ Wes04l, noueoulell Ha Helumpanu3ayuro Kuc-
aomut 6 100 mn yenvHozo coka. B 3TuX equHUIIaX HOpMaIbHbIE IOKA3aTEJIN KUCIOTHOCTH TaKHeE:

O6mas kucinorHocts — 40 — 60

CsoOoanas kuciora — 20 -0

Cas3annas kucnora — 10 — 20

MaTtepuanbl 1 000pyaoBaHue: xexya04HbIi cok, 0,02 H NaOH, cunue nakmycoBbie Oy-
Ma)KKH, UHAUKATOPHbI (PpeHondranenH u JUMMeTHIaMu10a300€H3011), KoJI00uku Ha 50 M1, TUIEeTKH
rpagyupoBaHHbIE, OIOPETKU

Xoa padotsl. /{51 onpenenenuss KUCIOTHOCTH JKEITyA0YHOTO coKa HabupatoT B koj0y 0,5
MJI JKeITyTOYHOTO COKa M TUTPYIOT ero u3 oroperku 0,02 H pactBopom NaOH B npucyrcTBun nn-
JMKATOpOB — (heHoNTaIeHHa U .JuMeTniIaMu0azo0en3ona (1 — 2 kamm 1 % cnuproBoro pac-
TBOpA). [osIBNIEHNE COTOMEHHO-KENTOrO 1IBETAa B3aMEH HAa0OII0AaBIIErocs Py BBEACHUH UHIUKa-
TOPOB, YKa3bIBA€T HA HAJMUYHUE B )KEIYJOUYHOM COKE C80OO0OHOIU CONANHOU KUca0mpl (OTMEYAIOT
KOJIMYECTBO I1IEJI0YH, NoleAmel Ha TuTpoBanue). [lpu nanpHeimeM ocTOpoKHOM IPUITUBAaHUU
L1EJI0YN 10 KaIUISIM COJIOMEHHO-)KENTasi OKpacka IepexoauT B KpacHyto. KonndecTBo n3pacxomno-
BaHHOM IIEJI0UN XapaKTEPU3YET 0O0U{YI0 KUCAOMHOCHb KETTyI0UHOTO coKa. CeéA3annan KUCIoTa
OTIpeNIeNAeTCs 10 Pa3HOCTH O0IEel KUCIOTHOCTH U CBOOOIHON KUCIIOTHI.

Pexomengannu k opopmiieHuro padorsl. [lonydeHHbIe pe3yapTaThl TUTPOBAHUS 3alld-
caTb B IPOTOKOJIE, CPABHUTD C (PU3UOIOTHUYECKON HOPMOIL, CAeTaTh BBIBO/L.

Pabora 70 BrisiBiIeHHE ONITHMAJIBHBIX YCJI0BUH JeHCTBHUS NENCUHOB

3a CYTKHM y ueloBeKa BbIAEHsAETCs 2 — 2,5 J1 )KeTyI0YHOr0o coka. OCHOBHBIMU KOMITOHEH-
TaMU KEJTyJIOUHOTO COKa SIBIISIOTCS: COJIIHAs KUCIIOTa, HeOOXOoAuMasl ISl CO3JJaHUsl ONTUMAaIlb-
Horo 3HaueHus pH cpenpl, 1 mpoTeonuTuueckrue pepMeHThI (IIeTICHHBI, TACTPUKCHH, peHHUH). He
MeHee 95 % mpoTeoNUTUYECKOW aKTUBHOCTHU JKETYIOUHOTO COKa 0OecrieunBaeTcs MercuHaMu 1
racTpukcuHoM. Kpome 3Toro, B KeIyJJOUHOM COKE UMEETC JIUNa3a, PacIleIsonas >KUph.

Heab padoThbl: U3yYUThH YCIOBUS A€UCTBUS (DEPMEHTOB KEITYAOYHOIO COKA.

Matepuaibl 4 000py10BaHue: BOsHAs OaHs UM TEPMOCTAT, CIIUPTOBKA, IITATUB C TIPO-
OMpKaMu, TIMHIIET, HATyPAJTbHBIN JKEITyT0YHBIA COK, (GUOPHH WJIM MBIIIIIBI JIATYIIKA (JTydIle Ba-
pensie), 0,5 % pacteop HCI, 0,5 % pactBop NaHCOs3, crexiorpad, nakmycosasi Oymara.

Xoa padorsl. Hymepytot 4 mpoOHpKU U HAJTMBAIOT:
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B 1-10 poOUpKyY — 2 MJI J)KETyT0YHOTO COKa;

BO 2-10 — 2 MJI )KEIYJIOYHOTO COKA U KUIISATAT €€ Ha CHUPTOBKE;

B 3-10 — 2 MJI )K€y IOYHOT'0 COKa U JOOABJISIOT PACTBOP COABI JI0 MOJIYUYEHHUS CIa00IIeI0u-
HOW peakiuu (10 CHHEBATOTO OKPAIIMBAHKS KPACHOM JJAKMYCOBOW OyMarmu);

B 4-10 — 2Mm1 0,5 % pactBopa HCI.

B 5-10 — 2 MJI K€y I0YHOTO COKa.

Bo Bce mpoOupku kiaayT oguHakoBoe konuuecTBo ¢udpuna (0,1 — 0,3 1) m momemarot Ne
1 -4 na 30 — 40 MuH B BoasHY0 OaHI0 WM TepMocTar npu temmeparype 38 °C, a Ne 5 — B crakan
CO JIBJOM.

[Tocne naKyOaMK TPOOUPKH U3BICKUTE M3 TEPMOCTATA U CO JIbJIa U OMPEACITUTE, KaK U3-
MEHUJIUCh KYCOYKH (PUOpHHA BO BCEX MPOOHPKaX

Pexomennauuu k opopmiieHuro padotol. [Tocie opopMieHHss METOTUYECKON YaCTH pe-
3yJbTAThI OIBITA 3aHECUTE B TAOJIHILY, IPOAHATUZUPYNUTE UX U ClIeTaiiTe BHIBOIBI.

Tabnuua 11 Pe3ynpTaTsl ONbITOB

) 0
) =
= o & ®dusnyeckue 5
'S | Conepxumoe mpoOUpoK 5 5t°C | pH U3MEHEHUS C E
e, |
E 5 Qé; OenKoM 5
ol <
P4 T & ™

1 2 MJI 5KeTyJIOYHOTO COKa + OeNoK

2 2 MJI IPOKUISTYEHOT' 0 HKETYJOUHOTO COKa +

Oeok

3 2 MJI HEUTPATU30BAHHOTO >KETYI0YHOTO

coKa + 0enok

4 2 mi 0,5 % pactBopa HCI + 6emnok

5 2 MJI 3KeTyJJOUYHOTO COKa + Oelok

KoHnTpoJsbHbIe Bonpockl

BcromHUTE CTpOEHUE KETYJOUHBIX JKEIIE3.

KakoBo 3HaueHMe COJITHOM KUCIIOTHI B IPOLIECCE MUILEBAPEHUS?

KakoBa HopMa 00111eit, cBOOOIHOM 1 CBSA3aHHON KUCIOTHOCTH YKEITYA0YHOTO COKa?
Kakue pepMeHTHI cosiepikarcs B XKeyT04HOM COKE U KaKOBO UX JIEHCTBHUE?
KaxoBbI onITUMabHbIE YCIOBHS JENCTBUS IIETICHHOB?

AR A

Tema 11. O0MeH BemecTB M 3Hepruu. Tepmoperyasnus
3ansrue 23
Tect «IInmesapenne» (10 MmunyT)

Pa6ora 71 CocraB/ieHre NUIEBOr0 PAallMOHA M PacyeT IJHePreTU4ecKoro dajganca op-
raHuzma

Ienb: HayunThCA COCTABIATH CYTOUYHBIN NMUILEBOM PALMOH C YYETOM OCHOBHBIX KpHUTE-
pHEB pallMOHAILHOTO MUTAHHUS.

O0opynoBanme: KanbKyJsaTop, Tabnuua xuMm. CocTaBa M SHEPreTHUECKOW IIEHHOCTH -
HIEBBIX MPOITYKTOB.

Teopernyeckast 4acTh:

OO6muit 0OMeH — (paKkTUYEeCKHE SHEPTOTPAThl, COBEPILIAEMbIE YEIOBEKOM 3a €IMHUILY Bpe-
MEHHU.

OcHoOBHOHI 00MeH- 0OMEH BEILECTB B CTAHJIAPTHBIX YCIOBUSX.

[IneBoi paMoH JOJKEH BKIIKOYATh:

1. HeoOxoaumble mUTaTENbHBIC BEUIECTBA, 00ECIICUNBAIOIITNE CTPOUTEIbHBIC, SHEPTECTH-
4yecKre, 0OMEHHBIE IPOILIECCHl OPTaHU3Ma.
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2. IlpaBuiibHOE pacmpeieneHue MUy B TeueHue aHs. [[puHuMaTe nuiny peKoMeHayeTcs
gyepes Kaxaple 3-4 yaca, IpH 3TOM 3aBTPAK JOJDKEH COCTaBIATH 25% CYTOYHOTO paryoHa, 00en
45%, nany nunu nonaHuk 10%, yxun 15%.

3. B mepByro MonoBHHY JTHS OCHOBY palliOHA JOJDKHBI COCTABISATH OJIFOJIA M MIPOTYKTHI,
Ooratble OeKaMu, a BO BTOPOM MOJIOBUHE JIHSA- MOJIOUHBIE U OBOIIHBIE. [Ipy 3TOM B CyTKH HE00-
xoaumo nosryyats 100-110r 6enxos, 60-80r sxupos, 400-500r yriaeBoaos.

4. DHepro3arpaTbl COOTBETCTBOBATH YHEPTOEMKOCTH MOTpedIiseMoil muuiy. 1 r 6enka uin
yriieBojia rpu pacnaze naet 4,1 kkan (17,18 klx), 1 r xupos - 9,3 kkain (38,9 x/Ix). (1 kan - 4
M)

Xon paboThI:

1. DHEPI'OIIOTPEBJIEHUE OPI"AHU3MA.

3anoyiHUTE TaONUILy JJIsl CBOETO OpraHu3Ma Ha OJUH JICHb.

2. DHEPTO3ATPATHI OPTAHU3MA,

Omnpenenure sHEpreTUUECKUE TOTPEOHOCTH OPraHU3Ma B TEUCHUE JIHS.

CpaBHUTE CyMMBI MOTPEOJISIEMBIX M PAacXoyeMbIX Kajmopui. CooTBeTCTBYIOT i Bamm
sHepronoTpedienus: Bamum sneprozarparam? Uto 6b1 Bbl X0Tenu U3MEHHUTHh B CBOEM PaIllOH?
Kak 3tu u3menenus 0yayTt cnocodctBoBaTh nojaepxanuto 30K?

3. OIIPEJIEJIEHME SHEPTETUUYECKHX ITOTPEBHOCTEN OPI'AHU3MA.

1. Paccuuraiite HOpMy OenkoB (NO) Ha CyTkH Juisl Baiero opranusma. s nereit ot 3-15
JIET OoHa cocTaBiigeT 2,5 r Ha 1 Kr Beca.

Mo eec (M) ke, No =2,52*M= 2

2. Paccuuraiite HopMy OenkoB (Ny, Nik) Ha CyTKH, €CJIH )KUPOB OPraHU3My HEOOXOAMMO
CTOJIBKO-K€, CKOJIbKO OEJIKOB, YIJIEBOJIOB B 4 pa3a OoJibIiie.

Note= No= 2 Ny= No*4= e

3. PaccumraiiTe SHEpreTHYEeCcKyI0 IEHHOCTh TPeOYEMBIX OPTHU3MY BEIIECTB.
benku Q6=N6*4.1= KKaJ

Kupst Qx=Nx*9.3= KKaJ

VYraeBoasl Qy=Ny*4.1= KKaJj

Ob11ee ynciao Kkajl Heo0X0JUMOE MOEMY OPraHU3MY COCTaBIISET:

Cymma Q=006+ Qoc+Qy= KKa

4. Onpenenute CpeHUE BETUYMHBI DHEPro3aTPaT 3a JI€Hb: pacCUUTANTE CPEAHIO HE00-
XOJIUMYIO BallleMy OpraHu3My BEJIMYHUHY SHEPreTUYECKUX TPAT B TEUCHUE JHS:
Cymma OO= (Cymma Q+Cymma 1 )/2= KKaJ

3ansarue 24

Padora 72 U3mepenne Temnepatypsl Tesa

Heab padoThl: U3MEPUTH TEMIIEPATYPY Teja

TemnepaTypa Tena yeaoBeka MOCTOSIHHO MOAEPKUBAETCS Ha ONPEACIEHHOM YPOBHE,
U €€ U3MEHEHHUE YacTO SBJISETCS] BaKHBIM MOKAa3aTeJIeM COCTOSIHUS 3/10pOBbs uenoBeka. 13-
MepeHHe TeMIIEpaTyphl Tejla YeloBeKa MPOU3BOAAT B PA3IUUHBIX Toukax. OObIYHO €€ u3me-
PAIOT PTYTHBIM MEAUIIMHCKUM TEPMOMETPOM B MOJAMBIIIEYHON BIaIMHE, POTOBOI MOJIOCTH U
pexranbHo. [loka3anus TepMoMeTpa B ONpeAEIEHHBIX MPEAEIax 3aBUCAT OT BPEMEHU U3MeEpe-
HUS TEMIIepaTyphl.

OOopynoBanme: pTyTHbIE MEAUIIMHCKUE TEPMOMETPBI, AHTUCENTUYECKHE PACTBOPHI
JUTSL A€3BUHQPEKIINU METUIIMHCKUX TEPMOMETPOB, ceKyHaomep. OOBEKT UCCae10BaHus — Ue-
JIOBEK.

IIpoBeaenne pad6oTpi: MeTUIIMHCKUN TEPMOMETP CTPSXUBAIOT U MIOMEUIAIOT B MOJ-
MBIILIEYHYIO BaguHy Ha 30c. 3anuchiBalOT MOKa3aHUS M CTPAXHUBAOT cHoBa. IIpogomkaror
PETHCTPAILMIO TEMIIEpaTypbl TAKUM k€ oOpa3zoMm uepes 1; 1,5; 2; 2,5; MuH 1 Tak 10 TeX mop,
MIOKa MOKa3aHUsl TePMOMETpa He OYIyT MOCTOSTHHBIMH. OmpeaenuB Heo0X0AUMOe BpeMs U3-
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MEpEHHS TeMIIePaTyphl B MOJIMBIIICYHON BIIAMHE, 1e3NHPHUIUPYIOT TEPMOMETP B aHTHUCETI-
TUYECKOM PacTBOPE M U3MEPSIOT TeMIepaTypy B pOTOBOM MOJIOCTH. J1Jisi 3TOr0 KOHEI] TepMO-
MeTpa, 3allOJTHEHHBIH PTYThIO, TOMEMIAIOT MO S3bIK M 3aKphIBalOT poT. [locie 3Toro He-
CKOJIBKO pa3 (3 — 4 paza) mpomnojgacKUBalOT POT XOJOJAHOU BOJOM U MOBTOPSIIOT U3MEPEHUE
TEMIIepaTyphbl B POTOBOH IMOJIOCTH.

Odopmienue nporokoJia. [1o pesynpTaTam ucciaea0BaHus IOCTPONTE TpaduK MOKa-
3aHUI PTYTHOTO TEPMOMETPA B 3aBUCUMOCTH OT BPEMEHH U3MEPCHUSI.

Padora 73 UccienoBanue noTooTACICHUS Y YeJIOBEKA

Xoxa padotsl: Mccinenyrot moToOT/ACICHAE YeI0BEKa IPU TeMITepaType MOMEIIEHHS B Te-
yenue 15-30 muH. 115 5TOr0 ONpeesissioT Maccy Tella U MOCJe BBICHIXaHUS CIIMPTOBOIO pacTBOpa
fio/1a, KOTOPBIM CMa3bIBAIOT PA3JIMYHBIC YYACTKHU Teja, Ha HUX PUKCHPYIOT KyCOYKH XJ10049aT00y-
Ma)XHOU TKaHH, IPOIUTaHHbIE pacTBOPOM KpaxMmaia. Uepes 15-30 MUH BHOBb OIIPEAEISAIOT MacCy
TeJa U CyIT 00 MHTCHCUBHOCTH TIOTOOT/ICIICHUIO 10 H3MEHEHUIO OKPACKU KyCOYKOB TKaHU. 3a-
TEM HCIBITYEMOTO ITOMEIIAIOT B TEPMOKAMEPy U OOCIIEYIOT.

Tema 12. ®usunoJiorus BolaeJIeHUA
3ansarue 25
Tect «O0MeH BemecTB M 3Heprum. Tepmoperyasinuspy

Padora 74. U3yuyenue GyHKIIMOHATBHOIO 3HaYeHUs No4YeK. Pemenne 3axau

[Toukw, nerkue, )KemyI0YHO-KUIIICUHBIH TPAKT U KOKa OTHOCATCS K OPraHHBIM CUCTEMaM
BBITOJIHSIOUIUM BBIICIUTENbHYIO (PYHKIINIO, 3aKIIOYAOIIYIOCS B BBIBEICHUN U3 OpraHu3Ma Ko-
HEYHBIX MTPOJYKTOB 0OMEHA, Uy>KEPOIHBIX BEIIECTB U M30BITKA MUTATEIbHBIX BEIIECTB. | TaBHBIM
BbIJIEJIUTENIbHBIM OPTaHOM SBJISIFOTCS ITOYKH.

CtpoeHue novKku

CtpykTypHO-(DYHKINOHATIbHAS SMHNALIA TOYKU — HE(PPOH, COCTOUT U3 COCYIUCTOTO KITy-
6ouka (50-100 xanmuUIIpOB) C ABYCTEHHOM KarcCyloi, MPOKCUMAaIbHBIX U TUCTAIBHBIX U3BUTHIX
KaHAJIbIIEB, BOCXOIAIIET0 U HUCXOASIIETO OTACNOB neTiiu ['ense, coouparenbHoi Tpyoouku. Pas-
JUYAIOT KOPTUKaJIbHBIE He()POHBL: cynepduinanbHble HeQpOHbI (MMEIOT MOBEPXHOCTHO paciio-
JIO’)KEHHBIE B KOpEe KIIyOOUKH, HanboJee KOPOTKyo neTio ['ense) u 6ojiee MHOrOYUCIICHHBIE UH-
TpaKOpTUKaIbHbIe HE(POHBI, BHITOIHSIONINE OCHOBHYIO POJb B MpoIleccax yabTpaduipTpanuu
peabcopbiuu u cexperun Moun. KOkcramenymsipabie (0kono 15%) — UMEIOT TMHHYIO TIETIII0
['enne, koTopas TIIyOOKO MPOHUKAET B MO3rOBOE BEIIECTBO MOYKH.

OcHoBHas (QpyHKIMSA- KOHIICHTPUPOBAHUE U pa3BeneHre Mound. OCHOBHbIE (DYHKIIMU He-
dpona: kryboukoBasi GUIbTpaIlKs, KaHalblieBas peabcopOIusi, KaHaIbIeBask CEKPELHs U CHHTE3
OMOJOTNYECKH aKTUBHBIX BEILECTB.

OcobeHHOCTH KpOBOOOpAILIEHHS B TOYKAX

[Ipunocsmas B ki1y6ouek KpoBb apTepuojia Mo JUaMETpy LIUpEe, YeM BBIHOCSILAS apTe-
puona. Hupokuit mpocBeT NPUHOCSIIEH apTeproIbl, KOTOpask pachaaaeTcs Ha KIIyOOUKOBbIE Ka-
NUUISAPHI (MEPBUYHAS KaWJUISIPHAS CETh), TO3BOJISIET NOAAEPKUBATh B KaMJUIsIpax KiIyOouKa BbI-
COKO€ JIaBJIEHUE KPOBU. DTO JI€NAaeT BO3MOYKHBIM IOJJEPKUBATh HAa BBICOKOM YPOHE ITPOLECC
¢unbTpanuu. BeiHocsIas apTeprona pacnagaeTcs Ha KanuUIspbl, PacloNoKeHHbIE BOKPYT Ka-
HaJBIIEB (BTOpUYHAS KAMMIIISIPHAS CETh), JaBJIICHHE B KaWJUISIpax HU3KOE, 3TO MO3BOJISET y4acT-
BOBaTh B Ipoliecce peadbcopOuuu. OT BEIHOCAIINX apTEPUOI OTXOAAT MPSAMBIE COCYIbI, KOTOPbIE
pacnosI0kKeHb! MapajlIeIbHO BOCXOAAIEMY U HUCXOAIIEMY oTaenaM netu [enne. Ipsamslie co-
CyIbl 00ecreunBaloT KOHIIEHTPUPOBAaHUE U pa3BefeHrne Moud. [[nsg KpoBooOpalleHus: B MOYKax
XapaKTepHO: — BBICOKUH ypOoBeHb KpOBOTOKA — 1200 MJI/MHH. — ayTOpEryJIsius MOYEUHOTO Kpo-
BOTOKa B quana3oHe §0-180 MM pT CT. — BBICOKHH YPOBEHB MOTPEOIIsIeMOro Kuciiopoia. MuoreH-
Hasl peryJsius OCYIIECTBIISETCS 3a cUeT CoKparteHus uin paccinabnenus 'MK, uro mpuBoaut
BA30KOHCTPUKIIMU WM Ba30AMUJIATallMN KPOBEHOCHOTO COCYy1a, COOTBETCTBEHHO (3¢hpext Octpo-
yMmoBa-betinuca).

OunpTpanus

Kiry6oukoBast puiibTpanius — nepexo;] BemecTB (TacCUBHBIN MPOIECC) U3 TJIa3Mbl KPOBH
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KalWUISIpOB KIyOOUKa B MOJIOCTh KarcCyJibl 4yepe3 GUiIbTpalruoHHbINA Oapbep, KOTOPBIA BKIIOYAET
B ce0sl TpU CJOS: SHJOTENNH KaNWUISPOB, MOJOUUTH OOYMEHOBOM Karcyibl, 6a3aabHas MeM-
Opana. Yepe3 noyeuHblil GUIbTP HE MTPOXOIAT: KPYITHOMOJIEKYJISIpHBIE O€lKkH, (hOpMEHHBIE dJie-
MeHTbI. Kity6oukoBast punbTpanus 3aBUCUT OT 3 (GEKTUBHOTO (GMIBTPALMOHHOTO JABJICHUS U OT
wionaad GUIbTPYIOIIeH MOBEpXHOCTH. JBIKyIIel cuioil mpouecca GUiIbTpaluu CIy>KUT J1aB-
JICHWE KPOBHU B Kanmujuisgpax Kiryoouka (48 M pT. cT.). OgHako ero 3(h(HeKTHBHOCTh CHI)KEHA U3-
3a MPOTUBOCTOSIETO €My OHKOTHYecKoro fAaBieHus, 80 paBHoro 20 MM pT. CT., U TUAPOCTaTHYE-
CKOTO JIaBJIEHUSI B O0YMEHOBOH KarcyJie, paBHOTO 13 MM pT. ¢T. OTCI0Aa MOKHO BBIYUCIUTH (-
dbexkTuBHOE PrUTbTpalMOHHOE NaBieHue: dGdekTruBHOE (PrutbTpanonHoe naBiaeHue = 48 — 20 —
13 =15 mm pr. cT. B cyTku obpazyercst 150 — 180 1 mepBuuHOM MO4H, 6€30€TKOBON KUAKOCTH,
MOXO0KEH Ha IJIa3My.

Peabcopbuus

Kananbuesas peabcopOiiust — BO3BpAT BEIIECTB U3 IPOCBETA KaHAIBILIEB B MHTEPCTUIIUH, a
3aTeM B KPOBEHOCHOE pyciio. PeabcopOupyroTcst Bosa, JIEKTPOIHUTHI, aMUHOKHCIIOTHI, TIIFOK03a,
MoueBHHA. Bce BeliecTBa B OCHOBHOM peadCcopOUPYIOTCS B MPOKCUMAIbHBIX U3BUTHIX KaHAIbIIAX.
B mucTanbHBIX M3BUTHIX KaHAIBIIAX MPOUCXOIUT peadbcopOITus BOIbI U HOHOB. PeabcopOmus ocy-
HIECTBIISICTCS MPU MOMOIIY MacCUBHOTO TpaHcmopTa (auddysus, ocMoc), mepBUYHO-aKTUBHOTO
(Na-K-nacoc, H-K-nacoc, Ca-Hacoc) U BTOPHYHOAKTHBHOTO TpaHCIOpTa (COnpshKeHHbIN ¢ Na
TPAHCIIOPT aMHUHOKHCIIOT, TI0K03b1). ObnurarHas peadcopOuus BOAbI XapaKTepHa sl TPOKCH-
MaJIbHOT'O KaHaJIbI[a, CTEHKA KOTOPOTO MTPOHHIIaeMa JJIsl BOJIBI OJ1aro1apst HATMYUIO B alTMKATbHON
MeMOpaHe SMUTENNATBLHON KJIETKU akBanopruHOB 1-ro Tuna. ®akynpTaTuBHAs peadbcopOIs BOIbI
XapakTepHa JJIsl JUCTAIbHOTO OT/ela He()poHa U coOupaTenbHON TpyOOUKH, SIUTEINNH KOTOPBIX
npoHunaem s Bojsl B mpucytctBun AJIIT (Basonpeccuna). Cekperust AJII" 3aBucut ot norped-
HOCTH OpraHu3Ma B COXpaHECHHH 00beMa )KUKOCTU M MOAJEPKAHNS OCMOTUYECKOTO IaBJICHUSI.

Cexpenus

Kananbuesas cekpenus peanusyetcs 0y1aroapst OCHOBHBIM JIBYM ITpoLieccaM: Mepexo/i Be-
IIECTB M3 KPOBHU uYepe3 KaHANIbLbl B KOHEUYHYIO MOUY (BBIBEJCHHE M3 OpraHM3Ma TOKCUHOB HIIU
IJJAKOB), BBIZICTICHHE CHHTE3UPOBAHHBIX B KJIETKAaX MOYKH BEUIECTB (HAIPHMEp, PEHUHA, TPOCTa-
[JIAaHAWHOB, SPUTPONOITHHA, OpaJIMKMHNHA) B HHTEPCTULIMN U KpoBb. [Iporeccrl cekpennu B oc-
HOBHOM IIPOUCXO/IAT 32 CUET MEPBHYHOTO aKTUBHOTO TPAHCIIOPTA.

MexaH13M KOHLEHTPUPOBAHUS NEPBUYHON MOUU

PasBenenne u KOHIICHTPUPOBAHNE IEPBUYHON MOYH OCYIIECTBIISIETCS B metie [ ene my-
TEM pabOThI TOBOPOTHO-ITPOTUBOTOYHOTO MEXAHNU3MA, TPUBOASIIETO K pa30aBIe€HHIO MOYH B BOC-
XOJISIIIeM oT/elie (aKTHBHBIN TPAHCTIOPT HATPHs1) M KOHIIEHTPUPOBAHHIO €€ B HUCXOISIIIEM OT/IENe
(maccuBHBIN TpaHCHOPT BOJBI). B 3TOM mpolecce yyacTBYIOT BOCXOJSLIME M HUCXOJSAIIME Tps-
MBI€ COCYJIBI MO3TOBOTO BemiecTBa. OHHM TakXKe SIBIISIOTCS 4aCThI0 MHOXXHTEIBHON TOBOPOTHO-
IPOTUBOTOYHOM CUCTEMBI, OJ1arofapsi HEOAMHAKOBOM MPOHUIIAEMOCTH UX CTEHOK JIJIsl BOJABI U OC-
MOTHYECKH aKTUBHBIX BemiecTB (MoHOB Na, K , MoueBUHBI).

DKcKpenus

[To MOYEBBIIETUTENBHONM CUCTEME KOHEUHAs MOYa MONagaeT B MOYEBOM My3bIpb. [103bIB K
MOYEHCITyCKaHHWI0 BO3HUKAET MPU HAMOJHEHUH MOYEBOTO IMy3bIps 6osee 300 mil, uTOo 0OBICHA-
eTCs pa3ipakeHNeM MEXaHOPEIIETITOPOB U TpoBeieHHEeM ad(epEeHTHBIX CUTHAIOB B KPECTIIOBBIN
OTJIeJl CIUHHOTO MO3Ta, a OTTy/a MOCTYIUIEHHEM CUTHAJIOB B CTBOJI MO3Ta, TUIIOTAJIaMyC M KOpY
OonpmMx nosymapuil. g epeHTHbIE UMITYIBCHI U3 KOPHI OOJIBIINX MOTYIIAPUA HAPaBISIOTCS
K IIEHTpaM MPOU3BOJIBHOTO MOUYEHCITYCKaHHs (KOpa TOJIOBHOI'O MO3ra, TUIOTAJIaMycC, MPO0To-
BaThIi MO3T) ¥ HETPOU3BOJILHOIO MOUEHCITyCKaHUsl (CIIMHHOM MO3T). Mouencnyckanue y B3poc-
JIOTO YeJIOBEKa MPOUCXOAUT NMPOoU3BOIbHO. OO0BeM KoHeuHoi Moun paseH 1,0-1,5 1 B cytku. C
MOYOH 3KCKPETHPYIOTCS MOYEBHHA, MOUEBas KHCIOTa, aMMHAK, KPEaTHHHH, aMUHOKHCIIOTHI,
AIIEKTPOJIUTHI, TPOAYKTHI paciaaa OminpyOuHa, MPOU3BOJHBIE TOPMOHOB KOPBI HaIIOYEUHHKOB,
A/, scTporeHsl, KaTexoJIaMUHbl, BATAMHUHBI. B maTogornyeckux ciyyasix B MOY€E IMOSBIISIOTCS
TIII0K03a, OeKH, POPMEHHBIE DIEMEHTHI.

HeBbinenutenbuble QyHKIMY TOYKH
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DOHAOKpUHHAS (YHKIHWS: CHHTE3 KJIETKAMH IOKCTarJaoMepyJIsipHOTO alapara peHHHA,
TJIABHOTO KOMIIOHEHTA PEHUH-aHTUOTEH3HH-aJIbI0CTEPOHOBON CHCTEMBI, IPOAYKIIHH SPUTPOIIOd-
TUHA WM €ro MPEAIIeCTBEHHUKA, YIaCcTHE B aKTUBAIIMK BUTaMHUHA /{3, CHHTE3 aMMHaKa, mpocTa-
TJIAHJUHOB, OpPaIUKUHUHOB, TUIIITYPOBOU KUCIIOTHI.

Perynsnus o0bemMa KpoOBH, MOCTOSIHCTBA OCMOTHYECKOTO JIABJICHUS M MOHHOTO COCTaBa
Ta3Mbl, KUCJIOTHO-IIEJIOYHOTO PABHOBECHSI.

[Touky MPUHUMAIOT yYacTHE B 00pa30BaHUH TITFOKO3bI M3 AaMHHOKHUCIIOT TIPH YYACTHH TITHO-
KOKOPTHUKOUJIOB — TTIIOKOHEOTEHES3.

Pemienne 3anau

[Tpu 3a0oneBaHUAX MOYEK, COMPOBOXKIAIONINXCS TOBBIIICHUEM MPOHHUIIAEMOCTH TI0YEY-
HOTO QWIBTPA, pa3BUBAIOTCS OTEKH. OTEKH MOTYT HAOJIFOIaThCsI TAKXKE TIPU T TEIBHOM ToJI0/1a-
Huu. Bompocel: 1. Kakue cuiibl o0ecnieunBaOT 0OMEH KUJIKOCTH MEXKIY KPOBBIO M TKAHSIMH B
MUKPOIMPKYJIATOpHOM pycie? 2. Kakue BemiecTBa MpoXoasaT W HE MPOXOJAT Yepe3 MOYCUHBIH
¢unbTp B HOpMe? 3. KakoBbI MeXaHU3MBI Pa3BUTHS OTEKOB MPH TOJIOJAHUH U TTOBBIIICHUH TIPO-
HUI[AEMOCTH TIOYEYHOTO (PHIIbTpa?

3ansarue 26
Tect «@u3nonorus BoiaeaeHus (10 MuHyT)
Tembl 10KI210B
BopaHo-cosneBoii 00MEH B OpraHu3Me 4eloBeKa.
Kimuauko-(pu3nonornyeckue uccie0Banus MoueK. AHAIN3 MOYH.
Perynsus 6ananca kaneiius u pocdaTtoB B KPOBH.
Perynsius mporieccoB MoueoOpa3oBaHusl.
HckyccTBeHHAS TTOYKA.

orwdPE

Jlutepatypa K J1a00paTOPHBIM 3aHATUIM

1. Aramxansa H. A., Kopo6kos A. I1. [IpakTukym no HopManbHOU (GU3HOIOTHH: Y. MO-
coOue ans cTya. Mel. By30B. — M.: Boicmias mkoina, 1983. — 328 c.

2. baryeB A. C., Hukutuna U. I1. Manelii npakTHKyM MO (U3HOIOTHUHN YeJIOBEKa U JKUBOT-
HBIX: y4. mocoOue A CTy. yHuBepcuteroB. — M.: Bricias mkona, 1967. — 296 c.

3. bonb1oii mpakTUKyM 10 (PU3MOJIOTUH YeNIOBEKa U )KUBOTHBIX B 2-X TOMax: yued. moco-
oue s crya. By3oB/ pea. A.Jl. Hozapaues. — M.: Akanemusi.- (Briciiee mpodeccronanbaoe 00-
pasoBanue). — T 1 @uU3M0I0rUs HEPBHOU, MBILIIEYHOU U ceHcopHO# cucteM — 2007. — 598 c. T 2
®wusnonorus BenepanbHbix cuctem. — 2007. — 540 c.

4. I'ymuHckuii A. A. 1 ip. PyKoBOJCTBO K 1a00paTOpHBIM 3aHATHSM 110 001IIeH 1 BO3pacT-
HOM (u3HoIoruM: yd. mocodbue A CT-TOB OMOJ. ciell. nej. HHCTUTYToB. — M.: IIpocBemienue,
1990. — 240 c.

5. Kabanos A. M. u np. PykoBoACTBO K 1a0OPATOPHBIM 3aHATHSAM MO (HDU3UOJIOTHH YeII0-
BEKa U JKUBOTHBIX: y4. TOCOOME JJIs CT-TOB IeJl. crell. uH-ToB. — M.: [Ipocsemenue, 1966. — 196
c.

6. Kynanna K. U. [Ipaktukym o ¢pu3nonoruu: yd. nocooue Jyist CT-TOB MEAUHCT-TOB. M.,
Menmumuaa, 1970. — 366 c.

7. Mosr / nepeBoa ¢ anrnuiickoro H.FO. Anekceenko, nox pen. [1.B. Cumonosa. — M.:
1982. - 278 c.

8. bonpmoil npakTukyM 1o ¢usmnonoruu: yuyeoHoe nocobue /mox pea. A.I'. Kamkuna/ —
M.: U1 «Axanemusi», 2007 r.

6 IMJAKTUYECKHUE MATEPHAJIBI JIVIS KOHTPOJISI (CAMOKOHTPOJIS)
YCBOEHHOT'O MATEPHAJIA

6.1 OneHoYHbIE CPECTBA, MOKA3ATEJH M KPUTEPUH OLIEHUBAHUS KOMIIETEHIIUI

HNupexc

KOMITe OueHo4yHoe IMoka3zaTenu Kpurepun oueHuBanus
CpeacTBo OLCHMBAHUSA c(popMHPOBAHHOCTH KOMIIETCHIM I

TeHIHH

OIIK-8 Husknii CryneHT oTBE4aeT HEPaBHWIbHO, HEYETKO
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(HEYJOBJIETBOPUTEIBHO),

U HeyOequTeNnbHO, aeT HeBepHbie (op-
MYJIHPOBKH, B OTBETE OTCYTCTBYET KaKoe-
71100 MpeICTaBICHHE O BOIPOCE

CTyneHT oTBeYaeT HEKOHKPETHO, ciabo

IToporosslii apryMEHTHPOBaHO M He yOeauTeNnbHO,
(YZOBJIETBOPUTENIBHO) | XOTSI M UMEETCS] KaKoe-TO MpeACTaBIECHUE
Cobecenona- 9 BOTpoce
e N CryneHT OTBeYaeT B LIEJIOM IPABUIIBHO,
HO HEJJOCTAaTOYHO IOJHO, YeTKO U yoenu-
(xoporo)
TEIBHO
CraButcs, eciu NPOAEMOHCTPUPOBAHBI
. 3HaHHE BOIIPOCA U CAMOCTOATEIBHOCTH
Bricokuii
MBILICHHS], OTBET COOTBETCTBYET TpeOo-
(oTmE0) BaHUSIM IPAaBUJIIbHOCTH, MTOJIHOTHI U apry-
MEHTHUPOBAaHHOCTH.
Huzkuit KonnuecTBo npaBUIBHBIX OTBETOB Ha BO-
(HeyJOBJIETBOPUTENBHO) IPOChl TecTa MeHee 60 %
IToporossiii KonnuecTBo npaBUIBHBIX OTBETOB Ha BO-
OITK-8 (Y1OBIETBOPUTEIBHO) | MPOCHI TecTa oT 61-75 %
Tecr ba3oBbIit KonnuecTBo npaBUIBHBIX OTBETOB Ha BO-
(xopomio) npockl Tecta oT 76-84 %
Bricokuii KonnuecTBo npaBUIbHBIX OTBETOB Ha BO-
(OTANYHO) npockl Tecta ot 85-100 %
Jlokiiag CTyZIeHTy He 3aUUThIBACTCS €CIU:
e CTyJeHT He yCBOWJI 3HAUUTEIbHOM Ya-
CTH TPOOIIEMBI;
e JlomyckaeT CyIIeCTBEHHbIE OIINOKU U
HETOYHOCTHU IIPU PACCMOTPEHUH €€;
Husknii e lcnbIThIBaeT TPYJHOCTH B NPAKTUYE-
(HEyJOBJIETBOPUTENHHO)| CKOM PUMEHEHUH 3HAHUM;
e He MoxeT apryMeHTHpPOBaTh HAy4YHbIE
II0JIO’KEHHS,
e He ¢opmynupyet BbIBOJIOB U 0000111€-
HUM;
e He BiaseeT NOHATHITHBIM anapaToM.
IK-2 3agaHue BHINOIHEHO OoJiee YeM Ha MOoJIo-
OITK-8 Hoxmar, BUHY. CTyieHT OOHapyXUBaeT 3HAHUE U
coob1eHue IOHUMAaHHE OCHOBHBIX ITOJIOKECHUH 3a7a-

[ToporoBbiii
(YZIOBIIETBOPUTEIHHO)

HHS, HO:

e Tema packpbiTa HEIOCTATOYHO YETKO U
MOJIHO, TO €CTh CTYAEHT OCBOWJI IpO-
Osemy, 1o CyLIECTBY M3JIaraer ee, onupa-
SIChb HA 3HAHUS TOJLKO OCHOBHOM JIUTEpa-
TypBbL;

e JlomyckaeT HECYIIEeCTBEHHBIE OIMNOKH
1 HETOYHOCTH;

e lcnbIThIBaeT 3aTpyAHEHUs] B MPAKTH-
YECKOM TPUMEHEHHH NOJyYeHHBIX 3Ha-
HU;

e (Cnabo apryMeHTUpPYET HayuHbI€ 00~
JKEHUS,
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e 3arpyanHsercs B (QOpMyJIHpPOBAHUU
BBIBOJIOB M 00OOIICHUIA;

e UYacTuyHO BIIAJICET CHUCTEMOM ITOHS-
THUH.

3agaHre B OCHOBHOM BBITIOJTHEHO:

e CryneHT TBEpIO YCBOWI TeMy, rpa-
MOTHO M TIO CYIIIECTBY M3JIaraeT ee, Olu-
pasich Ha 3HAHUSI OCHOBHOMU JIUTEPATYPHI;
e He ngomyckaer CylecTBEHHBIX HETOY-
HOCTEI;

e VYBS3BIBACT YCBOCHHBIC 3HAHMS C MPAK-
TUYECKOU JIEATETLHOCTBIO;

e ApPryMeHTHpPYEeT HaydHbIE IIOJIOXKE-
HUS,

e Jlemaer BBIBOABI U O0OOIICHUS;

e Brajgeer cUCTeMONl OCHOBHBIX ITOHSI-
THH.

3agaHre BBIOJHEHO B MAaKCHUMaJIbHOM
o0BeMe.

e CrynmeHT mIIyOOKO U BCECTOPOHHE
YCBOMJI POOJIEMY;

e VYBEpPEHHO, JIOTUYHO, IOCIIEI0BA-
TEIBHO ¥ TPAMOTHO €0 U3JIaraeT;
Bricokuii e Omnupasice Ha 3HaHUSI OCHOBHOM H J10-
(OTIMYHO) MOJIHUTENIbHOM JIUTEPATYpPhl, TECHO MpH-
BSI3bIBAET YCBOCHHBIC HAyUYHBIE MOJIOXKE-
HUS C IPAKTUYECKOU JeATEIbHOCTBIO;

e VYmeno oOOCHOBBIBAET U apTryMEHTHU-
PYET BBIJIBUTAEMBIE UM UJICH;

e JlenaeT BBIBOJIBI M OOOOIICHHMS;

e (CB00OAHO BIAACET MOHATHSIMHU.

ba3zoBblii
(xoporo)

6.2 IIpoMeskyTOYHASI aTTECTALUS CTYAEHTOB MO AUCHUILINHE

IIpomexxyTouHass arrecTanys sBISETCS IPOBEPKOM BCEX 3HAHMM, HABBIKOB U YMEHHUH
CTYJE€HTOB, IPUOOPETEHHBIX B MPOLECCE U3YUEHUS TUCHUILIMHBL. DOopMOil MpOMEKyTOUHON aT-
TECTaLUHU 110 AUCLUIUIMHE SBIISIOTCA 3a4€T U DK3aMEH.

JI1s1 OLleHUBaHUS PE3yJIbTaTOB OCBOCHUS JUCIUIUIMHBI IPUMEHSIOTCS CIEIYIOIINE KpUTe-
pHUU OLICHUBAHUS.

Kpurepun oueHnBaHMs YCTHOI'O OTBETA Ha 3a4eTe

OneHKa «3aYTeH0» BBICTABIISIETCS CTYAEHTY, €CJIM BONPOCHI PACKPBITHI, U3JI0KEHBI JIO-
TUYHO, 0€3 CYyIIECTBEHHBIX OUIMOOK, OKa3aHO YMEHHE MJUIIOCTPUPOBATH TEOPETUYECKUE TOJI0-
JKEHUs1 KOHKPETHBIMU IIPUMEpPaMU, IPOAEMOHCTPUPOBAHO YCBOCHUE paHEE U3YYEHHBIX BOIIPOCOB,
c(hOpMHUPOBAHHOCTh KOMITIETEHIIUH, YCTOWYMBOCTb UCIIOJIb3YEMBIX YMEHUHN U HaBBIKOB. Jlomycka-
IOTCS] He3HAYUTEIbHbIE OIIUOKH.

O1leHKa «He 32a4YTEHO» BBICTABISETCA, €CJIM HE PACKPBITO OCHOBHOE COJEpXKaHUE y4eO-
HOT'0 MaTepHaia; 0OHapyKeHO He3HaHHe WK HelOHMMaHue OoJbIlei Ui HauboJiee BaKHOW Ya-
CTH y4yeOHOro Marepuana; JOIMYIIEHbl OIIMOKU B OMpPENETICHUH MOHATHI, KOTOpble HE MUCIpPaB-
JICHBI TIOCTIe HECKOJBKUX HAaBOISIIUX BOIMPOCOB; HE C(HOPMUPOBAHBI KOMIETCHLIUH, YMEHUS U
HaBBIKH.

Kpurtepun onieHUBaHNS YCTHOI'O OTBETA HA JK3aMeHe
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DK3aMeH CITyKHUT (POPMOI KOHTPOJIS YCIIEITHOTO BBIMTOTHEHUS 00YYaIONMMUCS BCEH MPo-
rpaMMbl yueOHOH auciumuinabel. @opMy 3K3aMeHa BBIOMpAET MPEroAaBaresb. DK3aMEH MOXKET
IPOBOJUTHCS B MMCbMEHHOM UJIM YCTHOW (hopMe, HO Yallle BCero NpoBoauTcs B popme cobdeceno-
BaHUS 110 Ouyeram.

OneHka «0TJIHYHO» CTABUTCS, ECIIH:

1) MOHO pacKphITO CoAep KaHuEe MaTepuaa Ousera;

2) MaTepuall M3JI0KEH IPaMOTHO, B OIPEICJICHHOI JIOTMYECKOH IMOCIe0BaTeIbHOCTH,
TOYHO MCIIOJIb3YETCs TEPMUHOJIOTHS;

3) nokazaHo yMEHHUE UIUTIOCTPUPOBATh TEOPETUUECKHE NOJIOKEHHUS KOHKPETHBIMH ITpUMe-
pamu, IPUMEHSITh UX B HOBOM CUTYalluy;

4) NpoAEMOHCTPUPOBAHO YCBOEHUE paHEE U3YUECHHBIX COITYTCTBYIOIIUX BOMPOCOB, chop-
MHUPOBAaHHOCTb U YCTOMYMBOCTb KOMIIETEHIIUI, YMEHUI U HABBIKOB;

5) oTBeT pO3BYyYa CaMOCTOATENBHO, 0€3 HABOASIIMX BOIIPOCOB;

6) nony1eHbl 0JIHA — IBE€ HETOYHOCTH IIPU OCBELLIEHUU BTOPOCTENIEHHBIX BOIIPOCOB, KOTO-
pBI€ UCTIPABIIAIOTCSA 10 3aMEYAHUIO.

OneHka «XOpouo» CTaBUTCS, €CIIM OTBET YJOBJIETBOPSET B OCHOBHOM TpeOOBAaHUSAM Ha
OLICHKY «OTJIMYHO», HO IIPY 3TOM MMEET OJJUH U3 HEIOCTATKOB:

1) B u3n0k€HUN 1ONYILIEHbl HEOOIbIINE IPOOEIIbI, HE UCKA3UBILNE COJEPKaHUE OTBETA;

2) AomyIIeHbl OMH — JIBa HEJIOYETa IIPU OCBEIIEHUH OCHOBHOTO COJIEpXKaHUs OTBETA, UC-
IIPABJICHHBIE 10 3aMEYaHUIO FK3aMEHATOPA;

3) nonyuieHsl omuOKa UM 6osiee AByX HEA0UYETOB IPU OCBEIIEHUN BTOPOCTEIIEHHBIX BO-
IIPOCOB, KOTOPBIE JIETKO UCIIPABJIAIOTCS 110 3aMEYaHUIO dK3aMeHaTopa.

OneHka «yA0BJIETBOPHTEIBLHO)» CTABUTCS, ECIIN:

1) HENMOIHO WJIK HETIOCJIE0BATEIBbHO PACKPHITO COJIEpKaHUE MaTepHalia, HO TOKa3aHo 00-
1iee IMOHMMaHUE BONPOCA U MPOAEMOHCTPUPOBAHBI YMEHHs, JOCTATOYHBIE IUIS JAJIbHEHIIETO
YCBOEHHUS MaTepuaa;

2) UIMENHCh 3aTPYAHEHUS UM JOMYIEHBI OIINOKY B ONPE/IEICHNH MMOHITUH, UCIIOIb30Ba-
HUU TEPMUHOJIOTUH, UCTIPABJICHHBIE I10CJIE HECKOIbKUX HaBOSIINX BOIPOCOB;

3) mpu HETIOJIHOM 3HAaHUM TEOPETHUUYECKOT0 MaTepraa BeIABICHA HEJOCTaTOYHAs chopMu-
POBaHHOCTh KOMIIETEHIIMM, YMEHHUI U HaBBIKOB, CTYJIEHT HE MOXKET PUMEHUTHh TEOPHUIO B HOBOM
CUTYallNH.

OneHka «Hey10BJIeTBOPUTEIbHO0Y CTaBUTCS, €CIU:

1) He pacKpbeITO OCHOBHOE COJiepKaHKe Y4eOHOro MaTepHala,

2) oOHapy>k€HO HE3HaHWE WJIM HEMOHMMaHue OOJbIIel YacTH Wi HanloJiee BaKHOM da-
CTH y4eOHOT0 MaTepuana;

3) nony1ieHsl OMOKYU B OIPEEIICHUHN MOHATUH, TPU UCIIOJI30BAHUN TEPMUHOJIOTHH, KO-
TOPBIE HE UCIIPABIIEHBI ITOCJIE HECKOJIBKUX HABOASAIIUX BOIIPOCOB.

4) He copMUPOBaHbI KOMIIETEHIIUU, YMEHHUS 1 HaBBIKU.

Bonpocsl k 3auery

®usznonorus Bo30yIMMbIX 00pa3oBaHUMA

1 TlonsaTHe 0 pa3aApa)kuMOCTH, BO30OYIUMOCTH, BO30YXIEHUH, TOPMOKEHUH, BO30Y M-
MBIX ¥ HEBO30YIMMBIX TKAHSX, CTICIH(PUISCKUX U HECTICITU(PHUECKIX MPOSBICHUSIX BO30YKICHHS,
pas3ipakeHUHU U Pa3IpaXKUTENIX — aJJIeKBaTHBIX U HeaZlekBaTHBIX. Knaccudukanus pa3npaxuteneit
10 XapaKkTepy U CHIIE.

2. 3axoH cuibl. 3HaU€HHE JUIMTEIBHOCTU pa3apakeHus. KpuBas cuiibl- JIMTEIbHO-
ctu. Peobaza, «1mone3noe» Bpemst IEHCTBHS pa3paxuTeNsi, XpOHAKCHSI.

3. 3aBHCHMOCTb OTBETHOM peakiuu OT rpaaueHTa (3akoH [{ro0ya-PeliMona) u o0bsicHeHHe
€ro sIBIICHHEM aKKOMOJaIni. MeXaHn3M aKKOMOJIAINH, €T0 3HaYCHHE.

4. BinsiHUE MOCTOSTHHOTO TOKAa Ha BO30yAMMBIe 00pa30BaHUs

5. MemOpaHHBIN MMOTEHIIMAI MTOKOsI, €r0 BEJIMYNHA, TEHE3UC C TOUYKU 3pEHUs 0011Ie-
NPUHATON MEeMOpPaHHO-MOHHOW TEOpHH, 3HAYCHHE M30MPATENbHONW MPOHHIIAEMOCTH MEMOpaHBI
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KJIETOK B ()OPMUPOBAHUM MEMOPAHHOTO MOTEHIMAJIA TIOKOS, POJIb AKTUBHBIX MEXAaHW3MOB B €T0
nonnepxannn. 3nadenne MIIII kak dakTopa, 00yCIOBIMBAIOIIETO BO30YIMMOCTb.

6. Ilorenumansr neiictBus. CriocoObl perucTpalyy, BeIMYHHA, MEXaHU3M T'CHEpaIHH.
[ToHsATHS TOPOrOBOTO MOTEHIMANA, KPUTUYECKOTO YPOBHS JCTIONSAPH3AINY, TIHKa MOTSHIIHAIA
JEUCTBHSA, CIICOBBIX OTCHIINATIOB. 3HAYEHUE NOTCHIINAIOB ACHCTBHS KaK YHHBEPCAIBHOTO CIIO-
co0a KOJUPOBaHMA U Tepeaud HHPOPMALMU B OPraHU3Me KUBOTHBIX U YEIOBEKA.

7. BonHa B030YXIeHUS KaK COBOKYIMHOCTh H3MEHEHHH AIIEKTPHYECKOTO COCTOSHHS MEM-
Opansbl, ee aHanu3. M3mMeHeHne Bo30yIMMOCTH, COMPOBOXKIAIOIINE Pa3HbIE (Pa3bl BOIHBI BO30YXK-
JeHus: aOCONMIOTHAs U OTHOCHTENIbHAA pepaKTEepHOCTh, SK3aNbTalus, CyOHOPMaIbHOCTD, (hak-
TOpBI, 00YCIIOBIMBAIOIINE H3MEHEHNE BO30YTMMOCTH. 3HAUCHHUE aHAJIM3a OJMHOYHON BOJIHBI BO3-
Oy>KIeHMsI U151 TIOHUMAaHUsI 3aKOHOMEPHOCTEH PUTMHYECKOTO BO30Y KICHHSI.

8. MectHoe u pacnpocTpaHsomeecss Bo30OykaeHne. XapaKTepuCTHKa MECTHOTO U pac-
HPOCTpPaHSIONIETrocs BO30ykaeHus. MexaHu3M mpoBeaeHns: Bo30yxaeHus. PakTop Haie)KHOCTH
npoBeneHusi. OCOOEHHOCTH BOSHUKHOBEHUS PACHPOCTPAHSIONMIETOCS BO3OYXKICHHUS B OJTMHOYHOM
BOJIOKHE: NIPABHJIO «BCE WJIM HEYETOY.

9. Tlapabmoz mo H. E. BBemeHckoMy, €ro craguu, 3HAYCHUE Ui TTOHUMAHUS
MeXaHNU3Ma BTOPUYHOTO TOPMOIKEHHS.

@uU3HOIOrUs HEPBHOW CUCTEMBI.

1 3nayeHue HepBHOM cuCTEMBI, ee pa3BUTHE OCHOBHbBIE CTPYKTYPbl HEPBHOM TKaHU M UX
¢dyHKIOHaTBHOE 3HaYeHHE. CTPYKTYypHBIE 0COOCHHOCTH HEWPOHA, 3HAYCHHE €T0 OTACNIbHBIX Ya-
creil. Knaccuduxanus neiiponos. Helipornus u ee pyHKUHMOHAIBHOE 3HAUEHHE.

2. CrpykTypa v (yHKIHH HEPBHBIX BOJOKOH. be3aMuenmHOBbIe 1 MUEIHMHOBBIE BOJIOKHA.
OcobenHoctu npoBesieHus Bo30yxaeHus B HUX. Kilaccuukanys HepBHBIX BOJOKOH IO CKOPO-
CTHU NMPOBEJCHUS BO30YXA€HUS, BO3OYIUMOCTH U JIAOMJIbHOCTHU. M3011MpOBaHHOE U IBYCTOPOH-
Hee IpoBesieHre Bo30y xaeHus. [IpakTruueckas HEyTOMIIIEMOCTh HEPBHBIX BOJIOKOH.

3. Cunancel. CTpoeHHe cHHaIca. DIEKTPOTOHUYECKHE U METUATOPHBIE CHHAIICHI, Me-
XaHU3M IPOBEACHUs BO30YK/EeHUs B HUX. BelecTBa, BBIMOIHAIOMINE POJIb MEIUATOPOB. 3Ha-
YyeHHe OEJIKOB-PEeLEeNTOPOB MOCTCUHANTHYECKON MeMOpaHbl. Bo30yxkaaromue 1 TOpMO3HBIE CH-
Hancel. Mexanusm renepanuu BIICII n TIICII. Paznuusble BUIbI CHHAIICOB.

4. TlpoBeneHue BO30OYXIEHUS yepe3 LEHTpaJbHbIE CUHAICHI U CBA3aHHBIE C 3TUM
coiictBa [{THC: omHOCTOpOHHEE IpOBeneHUE BO30YXAEHUS, cymMMalus (MocienoBaTeiabHas U
IPOCTPAHCTBEHHAs ), SIBJIEHUE TOCIENEHCTBUS, TpaHC(hopMaLusi puTMa, yTOMIIIEMOCTb. 3Haye-
HUE MEIMATOPHBIX CUHAIICOB KaK alIapara peryysiiuil HEpBHON CUCTEMBI.

5. Pedrekc kak OCHOBHOW aKT HEPBHOU JESATEIHHOCTH. PeIeKTOPHBIN MPUHITUIT pa-
0OTBI HEPBHOW CHUCTEMBI U €T0 pean3alus MyTeM ocyliecTBiIeHus pediaexcos. OnpeaeneHue pe-
draekca. O6mias cxema pedieKTopHOM 1yTH. MOHO- ¥ TOJTUCUHANITUYECKUE PePIEKTOPHBIC TyTH.
[Tonsitue o pedaexropHoM koiblie. CoBpeMeHHbIE MPEACTABICHUs O HEPBHBIX IIEHTpaX U UX
cBorcTBax. Knaccudukamms pedaexcos.

6. Topmo’keHue B IIEHTpaJbHOW HEepBHOH cucteme. OmnpeneneHue TopmoxxkeHus. OT-
kpbiTie TopMmokeHus B [ITHC M. M. CeueHoBbIM. Pa3znuunbie BUIbI TOPMOKEHUS: BTOPUYHOE U
IIEpBUYHOE, J€- U TUIIEPIIOIAPU3ALMOHHOE, IPE- U IOCTCUHANTHYECKOE. MeXaHU3M UX BO3HUK-
HOBEHHUS U 3HaUEHUE.

7. Koopaunamus ¢yHkuuii opranusma. Ponbs oO6patHoil addepenTanu B KOOpAUHALIMN
¢byukuumii. B3anmopelictBue nporeccoB Bo30yxeHus u ropmoxenus B LIHC, uppaguanus u uH-
OyKuus. PeIUIpOKHOCTh KaK YaCTHBIN Cilydail MHIYKIINMH, €€ MEXaHU3M U 3HaUYCHHE A5 00bsc-
HEHUS! KOOPJUHUPOBAHHOW pabOThI IIEHTPOB, HHHEPBUPYIOIIUX MBIIIIIbI-aHTaroOHUCTHI. [IpuH-
LUIIBl JOMUHAHTHI 110 A. A. YXTOMCKOMY U €T0 3Hau€HHUE.

8. CmmuHON M03r. OCOOEHHOCTH CTPYKTYpHOUH opraHu3amnuu. [I[poBoJHHUKOBAsS U pe-
duiekTopHas QyHKUUH, UX 3HAYCHHUE.

9. CrpykrypHas opraHu3anust U (yHKUUH IMPOAOJITOBaTOro mMosra u mMocta. OyHkuun
CpPEIHEro Mo3ra.
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10. PetuxynspHast ¢popMamusi: KCTOPUS U3YUEHUS, IIATOAPXUTEKTOHUKA U CBSI3U, 00JIer-
qalouMe ¥ TOPMO3HBIC BIUSHUS, 3HAUCHUE PETUKYIAPHON popManuu B oOecrieueHUH ajarn-
Tanuu Bo30yaumoctu HelipoHoB ITHC mpu pa3inyHbBIX COCTOSHUSX OpPraHU3Ma M Pa3IMYHbIX
YCIIOBUSIX BHEILIHEN CPEIb.

11. HeilipoHHast opranu3arysi, CBsi3u U GYHKLIUU MO3KEUKaA, OCIEICTBUS €ro y1aJICHHs.

12. TIpomexyTounslii Mo3r. OyHKIMHK Talamyca: Hecneuuduyeckue, crnerupuyeckre u
accolraTtuBHble sapa. PYHKINMN HAAO0Yropbs U TUIOTAIaMyca.

13. TloaxopkoBbIe siipa nepegHero Mo3ra (0a3anbHbIe TAHTIINN).

14. JIumOuueckast cuctemMa Mo3ra: ee CTpyKTypHas OpraHu3alus U poiib B GOpMUPOBAHUU
Pa3ITUYHBIX AIMOIIMOHATIBHBIX COCTOSIHUM M MOTHUBAIIHOHHBIX PEaKIIHA.

15. BereraTtuBHas HepBHas CUCTEMa, €€ CTPYKTYpHbIE U (YHKIHOHAIbHbIE 0COOEHHOCTH.
CuMnaTHyecKuil ¥ mapacUMIIaTUYECKU OTAEeNbl. AanTallMOHHO-TpO(UYecKas PoJib CUMITATH-
4yecKkoi HepBHOM cucTtemsl 1o JI. A. Opoenu.

16. Kopa Gompmmx momymapuid. [IpeBHsisi, cTapas ¥ HOBask KOpa, MUTOAPXUTEKTOHUKA,
(GyHKLIHMOHAJIbHOE 3HAY€HHE OCHOBHBIX THUIIOB KOPKOBBIX HEHpPOHOB. COBpEMEHHBIE NMPEICTaB-
JICHUS O JIOKANIM3aluu QYHKIHUKA B KOpE: CEHCOpHbIE (IEPBUYHBIC U BTOPUYHBIE), MOTOPHBIC U
accolMaTuBHbIE 30HbI. [IoHATHE O PYHKIMOHAIBHOHN ClIelMaIN3alliy JE€BOr0 U IPaBOro MoJyIla-
puii TOJIOBHOTO MO3ra.

17. MeToabl u3ydyeHust GyHKIUNA KOPbI TOJIOBHOTO Mo3ra. ®OHOBAsI 3JIEKTpUUYECKAsl aK-
TUBHOCTB KOPbI, OCHOBHBIC PUTMBI, BBI3BaHHBIC TOTCHIUAIBL. [IepBUYHBIN 1 BTOPUYHBII OTBET,
UX aHallu3, 3HauUCHHE.

18. CoBpeMeHHBIE TIPEACTaBICHUS O MEXaHH3Max CHa M OOJPCTBOBAaHUS, WX CMEHE.
Bunel cHa: MeaneHHbIH U ObICTPBIM, UX 3HaueHue. CHOBUACHMS, MEXaHU3M CHOBUAeHui. Oc-
HOBHBIE YPOBHH OOJJpCTBOBAHUS, MEXaHU3MbI HX 00€CIICUeHHUSI.

Beiciias HepBHas JeSITEIbHOCTh U aHAJTU3ATOPBI.

1 Xapaxrepuctuka 0e3yciIOBHBIX pedIeKcoB, Kak 0a3bl i BBIPAaOOTKU YCIOBHBIX U
MEXaHHU3M MX 00pa30BaHMs. XapaKTEPUCTHKA YCIOBHBIX pedIeKCOB, UX KaYECTBEHHBIE MPEUMY-
IeCTBa B MPUCIIOCOOUTENBHON IBOJIIOIIMU )KUBOTHOTO MHpA.

2. Ycnous, HeoOXoaUMbIe a1 00pa3oBaHUsl yCIOBHBIX pediiekcoB. MexaHusM 00-
pa3oBaHus ycioBHBIX pediekcoB. O6pa3zoBanne BpeMeHHbIX cBsi3zeit mo U. I1. [TaBioBy. CoBpe-
MEHHBIE IPEJICTABICHUS O MEXaHU3MaxX HauyalbHbBIX 3TAllOB 00pa30BaHUs YCIOBHBIX pedIieKCOB
U TIpeoJiaraeMble MEXaHU3MbI I0JITOBPEMEHHOT0 MX coxpaHeHus. CucremMHasi opraHu3anus
yCIOBHOPE(DIEKTOPHOM NEATETLHOCTH.

3. Topmoxenwne ycloBHBIX pediexcoB. be3ycnoBHOe BHENIHEE U 3aIPeIeIbHOE TOPMO-
KEHHe, UX MEXaHN3M U 3HaueHHe. Pa3nmuuHble ciyyan yCIOBHOTO TOPMOXKEHUS: yracaHue, 1ug-
(bepeHLnpoBKa, 3ana3IbIBaHue U JIp., UX 3HAUYEHUE.

4. Ananu3 u cuHTe3 pa3apakeHuil. BpoxkneHHas u nmpuoOpereHHas CIOCOOHOCTh
MoO3ra K aHaJUTHYecKoH neareiabHocTu. [Iporecc obpazoBanus nuddepenurpoBok. Bpoxaen-
HBIN U ycloBHOpe(IEKTOPHBIM cuHTe3 B Kope. OOpa3oBaHue YCIOBHBIX Pe(IEeKCOB pa3IMUHbIX
MOPSAIKOB, 00pa3oBaHME YCIOBHBIX pedIIeKCOB Ha KOMIUIEKC pa3ApaKuTenel, IJMHaMUYeCKHe CTe-
PEOTHIIBI, UX POJIb B OBEACHYECKUX PEaKIUsIX OpraHu3Ma, 3HaUYCHHE.

5. CBolicTBa HEPBHBIX IPOLIECCOB, ONPEEIISIONIUX HHANBUYaTbHbIE 0COOEHHOCTH MOBE-
JieHHs. XapaKTepUCTHKa OCHOBHBIX TUIIOB BhICIIEH HEPBHOM IEATEIBHOCTH, OOLIUX JIJIs YeloBeKa
U BBICIINX JKMBOTHBIX. 3HAUEHUE HACIEICTBEHHBIX ()aKTOPOB M YCIOBHIA KU3HU M BOCIIUTAHUS B
(bopMHPOBAHUYU TUITOJIOTHUECKUX OCOOEHHOCTEH BhICIIEH HEPBHOM 1A TELHOCTH.

6. KauecTBeHHBIE 0COOCHHOCTH BBICIICH HEPBHOMU JICATSIILHOCTH YJIOBEKA. Y CIIOKHCHHE
CUTHAJBHBIX PEAKIUi B IPOLlecCce IBOIOIUHU )KUBOTHOTO MUpa. [losiBiIeHne BTOPOil CUTHANb-
HOM CHUCTEMBI, CBA3aHHOW C BOCHPHUATHEM MH(pOpPMAIMK B OTBIEUEHHONH U 00001IeHHOI popme,
ee 3HaueHHe B JOPMHUPOBAHUH Y YEJIOBEKA BBICIIETO aOCTPAKTHOI'O MBILUIEHUS U BBIJICIICHUH U3
OKPY’KalOIIIEro >KHBOTHOI'O MHpa. YacTHbIE TUIIbI BBICILIEH HEPBHOW AEATEIILHOCTH YEJIOBEKA.

7. TlonsTue 06 aHanmu3aTopax, ux 3HayeHue. OOmIMe 3aKOHOMEPHOCTH (DYHKIIMH aHa-
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nu3atopoB. Knaccudukanus penentopos, MEXaHU3M UX BO30YKIEHHUS, PELIENITOPHBINA U TeHepa-
TOPHBIN noTeHIMabl. Crienuanusanys peLenTopoB, IOPOry pa3ApakeHus u paziandeHus. [lepu-
dbepuueckuil U LHEHTPAIbHBIA aHANN3 pa3ApakeHui. AanTaius K HeNpepbIBHO IJISAIIEMYCsl pa3-
JIpayKEHUI0, MEXaHU3MBI a/lalTalluu.

8. 3putenpHblil aHaNM3aTOp. CBETONMPETOMIISIONINE CPEIbl, AKKOMOAIMS €€ MEXaHU3M.
Hapymenus pedpakuuu: 01130pyKOCTb, JaATBHO30PKOCTh, acTUrMaTtu3M. OcTpoTa 3peHus. buHo-
KYJISIPHOE 3pEHHUE.

9. Crpoenue ceruatku. DOTOPELENTOPHI, UX MUKPOCTPYKTYpa. MexaHu3Mel (poTopernen-
nuu. Paznuuns QyHKIuM namodyek U Kojabouek, BeToBoe 3penue. [IpoBoasiiue myTa u Kop-
KOBBII OTJIEJI 3pUTEIIBHOIO aHAJIM3aTOPA.

10. CnyxoBo# aHanu3aTop. 3HAYEHUE CIYXOBOro aHanusartopa. [lepudepuueckuii ot-
JleNl CIyXOBOro a"anusaropa. @yHKIMK 3BYKOIIPOBOJAILEIO anmnapara. BHyTpenHee yxo, crpoe-
HUE YJIUTKH, MUKPOCTPYKTypa opraHa Koptu. Mexanusm BocnpusTHs 3ByKOB pa3JIMYHON BBbI-
COThI U rpoMKOCTHU. [IpoBozsire NyTH U KOPKOBBIN OTAEN CIyXOBOro aHanuzaropa. [Ipocrpan-
CTBEHHas JIOKAIM3alus 3ByKa.

11. OGoHsTENBHBIN aHATU3aTOp. 3HAYEHUE aHAJIM3a U CHHTE3a OOOHATENBHBIX pa3jipa-
xenuil. [lepudepudeckuit oTaen, TpoBOASsIINE MYTH U KOPKOBBIN OT/IeN OOOHSATEIBHOTO aHa-
nu3atopa. COBpeMEHHbIE TMIIOTE3bl BOCIPUATUS OOOHATENbHBIX Pa3IpakeHUH.

12. BkycoBoii ananuzarop. [lepudepuueckuii oTaesn, MpoBOASIINE MyTH U KOPKOBBINA OT-
JIeJ1 BKYCOBOI'O aHajJIM3aTopa. 3HaueHUE aHalu3a U CUHTE3a BKYCOBBIX pasapaxxeHuil. DakTopsl,
ONPEENAOLIME YYBCTBUTEILHOCTh BKYCOBOT'O aHAJIM3aTOpa.

13. Kox#brit ananm3arop. Kinaccudukamnus u cTpykTypa perenTopoB KOKd. 3Ha4eHUE pa3-
JMYHBIX BUJOB KOKHBIX PEHENTOPOB, MEXaHU3M UX B030yxaeHud. [IpoBoasiiie myTu u KOpKo-
BBII OTJEJ] KOKHOIO aHAIM3aTOopa.

14. BectuOynsipubiii ananuzatop. CTpoeHue, Mexanu3Mm GyHKIIMOHUPOBAHUS M 3HAYCHHE
BECTUOYJISIpHOTO aHanu3aropa. [IpoBoasiiue myTu 1 KOPKOBBIM OTAEI.

15. JIpurarenbHbIi aHamu3aTop. PenenTopHblil anmapar Ml U cyXoXwinid. CTpoeHue
MBIILIEYHOTO BepeTreHa. OcoOeHHOCTH MHHEpPBAIlMU UHTpady3aJbHbIX BOJOKOH. [IpoBogHUKO-
BBII U KOPKOBBIN OTJIEJIbI JBUTAaTEIbHOTO aHAJIM3AaTOPA U €ro 3HaYeHHWE B OpraHU3alluy JBUTa-
TEJILHOTO aKTa.

@U3MOII0TUs IBUraTEIbHOIO anmapara.

1 VaeTpacTpyKTypHas opraHu3aius ckeineTHbIX MbI. CokpaTtuTenbHble 0enku. buoxu-
MU, SHEpPreTHKa U MEXaHW3M MBIIIEYHOr0 COKpalleHus: 1 pacciabnenus. TernnooOpa3oBaHue B
MBIIIIAX U €r0 3HAYEHHE.

2. HepBHO-MbIIIEYHbIE CHUHAICHI, PACHPOCTPAHEHHE BO30YXKICHUSA IO CapKOJIEeMMeE.
Pounb capkoniasMaTuyeckoro peTuKyJyMa U HOHOB KaJIbLUS B COMPS)KEHUU BO30OYKICHUS U
cokpaiteHus Mpiuinbl. [lonsTre o ABuratensHoi eaunune, Buasl JIE, nux MmoppodyHKImoHaIBHBIE
O0COOEHHOCTH.

3. XapakTepucTUKa COKpaTUTEIbHON (PyHKIIMK MBI OJJMHOYHOE COKpAIlEHHE MBIIIIIB,
ero aHanu3. BennunHa u ckopocTh cokpaiieHusi. TeraHyc, ero BUIbl, MEXaHU3M. TOHYC MBIIIII,
€ro 3Ha4eHHE, MEXAHU3M CAMOPETYJIALUN.

4. Cuna wmbion. Pexumsl cokpamenuil. CtaTudeckas U JuWHaMudeckas pabora
Mblm. Ytomienue. [IpaBuino cpennux Harpy3ok U aktuBHoro otasixa M. M. Ceuenosa.

5. I'magkme wmpimnpl. CTpyKTypHblE M (DYHKIMOHAIbHBIE OCOOEHHOCTH TJIaJIKUX
Mbii. HepBHBIE ¥ r'yMOpasbHbIE BIUSHNS HA TOHYC I1aIKOW MYCKYJIaTyphbl.

Bonpocs! k 3k3amMeHy
q)I/ISI/IOJ'IOFI/ISI CUCTEMBI KpOBI/I
1 TlonsaTHe cucTeMbl KpOBU. 3HAYCHHE KPOBHU. Y CIIOKHEHUE COCTaBa M CBOWCTB KPOBU B
MPOILIECCE IBOJIOLINH.
2. CocraB mia3mbl kpoBu. OCMOTHYECKOE JaBJICHHUE, €TO 3HAUEHUE, MOIIePKaHUE TTOCTO-
sHcTtBa. PH kpoBH, ero 3HaueHue, nojaepkaHue nocTOsSHCTBRA.
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OputponuTsl. ['eMorino6uH, ero KOJINYeCTBO, CBONCTBA, COCTUHEHUSI.
JleWikonMTHI, MX BB ¥ 3HaYeHHEe. COBpEMEHHbIE MTPECTABICHUS 00 UMMYHHTETE.
Tpom6ouutsl. KonnuectBo, crpoeHue U pyHKIMHU TPOMOOLIUTOB.
CaepThIBaloIIas ¥ AHTUCBEPTHIBAIOLAS] CUCTEMBI KPOBH.
I'pyninsl kpoBu. Pesyc-¢akrop. [IpaBuna nepenuBanue KpoBu
NMmyHHBIE peakiuu opranu3ma. T- u B-nmumdounTsl, ux koonepanus B UMMYH-
HOH peakuuu. IMMyHOr100yIMHBI, UX THIIbL, CTPYKTYpA.

9. O6pa3oBanue U pa3pylLIeHHE KICTOK KPOBH B OpraHU3Me B3pOCIIOro yejaoBeka. Peryis-
1I1s1 KPOBETBOPEHUSI.

© N Ok w

@u3HOoI0TUs CEPACUHO-COCYIUCTON CUCTEMBI

1 OO0mas cxemMa KpoBo- B JIuMQpooOpaiieHus. 3HadYeHUE KPOBOOOPAIICHHS. IBOIIOIIHS
CHCTEMBI OPraHOB KPOBOOOpAILIEHUSL.

2. MopdodyHKIHOHATIbHBIE OCOOEHHOCTH aTUIIMYECKOW TKAaHU cepAla. ABTOMAaTus. ee
MEXaHU3M. DJICKTpoKapauorpadus.

3. CrpykTypHble U (GYHKIHMOHAIbHbIE OCOOEHHOCTHM OCHOBHOI TKaHU CeplIeyHOU
MBILIIBI. AHAJIU3 CEPAEUHOro HukKia. ToHbI cepAala.

4. MemOpaHHbII HOTEHIIMAT U HOTeHLMal AeiCTBUS paboyero Muokapa. Msmenenus Bo3-
OyIMMOCTH BO BpEMs CEPIICUHOT0 IUKIIA. 3HAYCHHE [UTUTEILHOCTH pedpaKTepHOro nepuoia.

5. IIpoBenenue Bo30y>xeHHUs [10 OCHOBHOM U aTUNNYECKON TKaHsaM cepaua. Ilpeacepanas
U JKeJyJI0uKoBas sKcTpacucronus. KoMmneHncaropHas nay3a, IpUUYUHBI €€ MOSBICHUS.

6. Cucronuueckuil 1 MUHYTHBIH 00beMbl KpoBU. PaboTa cepala U BIMsHUE HA HEe re-
MOAMHAMUYECKHUX YCIIOBHI. Pe3epBHbIE CHIIBI cepaLia.

7. VlnHepBauus cepiua 1 peryJssiius ero JesiTeIbHOCTH.

8 OObeMHas 1 TMHEHHAs: CKOPOCTh ABMKEHHS KPOBH 10 cocyaM. HerpepbsIBHOCTh TOKa
kpoBu. IlynbcoBas BoaHa. OCOOEHHOCTH JBHXKEHHS KPOBH IO KAlMJUIAPaM M BEHaAM.

9. KpossiHOE naBiieHue, ero 3Ha4eHHe. Pacnpenenenne KpoBSHOTO TAaBICHHS B COCY/IH-
cTOM pyciie. I3MeHeHne BeTMUUHBI KPOBSHOTO 1AaBJIEHUS IIPU PA3JIMYHBIX COCTOSHUAX OPraHU3Ma.
Perynsus KpoBSHOTO JaBJIEHUS.

10. HepBHO-TyMOpasbHasl PEryJIALUS TOHyCa COCYJI0B.

11. Peakuusi cepAeuHO-COCYIUCTON CHCTEMbl HA U3MEHEHUE OKPYXKalollel TeMIlepaTyphl,
(U3HUECKYIO U YMCTBEHHYIO PabOTYy, MOJI0KEHUE Tella, YCKOPEHHUE.

12. JIumdoobpazoBanue u IuMpooOparieHue.

dusznonorus AbIXaHus
Mexanu3M BJ1oxa 1 Bb10Xa. JKU3HEHHAs: EMKOCTB JIETKUX U €€ ClaracMble.
I"a3000MmeH B sierkux u Tkasx. [lepenoc CO2 u O2 KpoBbIo.
Perymsiust npixanust.
OcoOeHHOCTH JAbIXaHUS NMPU PA3IMYHBIX YCJIOBMIX: MPHU MBIIIEYHON paboTte, B
YCIJIOBUSIX MOBBIIIEHHOTO U MOHMKEHHOTO aTMOC(HEPHOT0 AaBJICHUS.
®dusznosorus nuileBapeHus

1 3nauenue numeBapeHus. CekpeTopHbIi nporecc. BHeKIeTOUHOE U BHYTPUKIIETOYHOE
MIUILIEBAPEHHUE.

2. Mertonp! uccnenoBanus GyHKIMN OpraHOB NHIIeBapeHus. 3Hauerne TpyaoB W.1I1. [Ta-
JIOBa M €ro IIKOJIBI B pa3paboTke PU3HOIOTUH MUIIEBAPEHUSI.

3. CocraB 1 CBOWCTBA CITFOHBI. PeryJisimust 1esTeIbHOCTH CITFOHHBIX KeJle3.

4. CocraB U CBOICTBa XEIyJOYHOTO COKa. Peryisiuus 1esaTenbHOCTH KeITyJOUHBIX JKe-

NN o

nes.

5. CocTaB U CBOMCTBA MOKEIYAOYHOI'O COKa. Perynsnus BHEUIHE CEKPETOPHOM nes-
TENBHOCTH IOKEITY JOYHOH JKENIE3BI.

6. Kumeunslii cok: cocraB, CBOIICTBA, MeXaHU3M ero cexkpeuuu. [Ipucrtenounoe nu-
nieBapeHue. Perymsamnys cekpenuy KMIEeYHOro COKa.

7. Pomp meuyeHu B numieBapeHHH. Perymsamms xemdeoOpa3oBaHUS M KETUEBBIICICHHUS.
Jpyrue GpyHKIMN EYEHN.
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8. BcaceiBarenpHas QyHKIUS TUIICBAPUTEILHOTO ammmapata. OyHKIUKM TIEYCHH, CBSI3aH-
HBIE C BCACBIBAHUEM.

9. JlBurarenbHas (GyHKIHS MMUAIEBAPUTEIBHOTO amapara.

Ou3MONIOTHS YHIOKPUHHBIX JKEIe3

1. BuoukoBas xene3a. Dnudus. BHyTpucekperopHas (QyHKIHS MOKEITYIOYHON Ke-
JIC3EL.

2. Perymsauus GyHKIuA SHIOKPHHHBIX JKETE3.

3. ®yskuuu runogusa.

4. DHAOKpUHHBIE Keine3bl. MeToabl uX u3ydeHus. [ OpMOHBI, UX CTPYKTYpa, MEXaHU3MBbI
JehcTBUS.

5. DyHKIWHU MMTOBHIHON M MapaluTOBUIHON JKelle3.

6. DyHKIUU HAIMTOYECYHUKOB.

OOMeH BelecTB U YHEPTUH

1. OcHoBHble 3Tanbl 0OMeHa BeulecTB B opranusmMe. [loHsaTre o MexxyTouHOM oOMeHe U
METO/IaX €ro u3y4eHus. Poiab pepMEHTOB B 0OOMEHE BEIIIECTB.

2. 3HavyeHHE BUTAMHHOB. BomopacTBOpHMbIE BUTAMUHEI.

3. Hopwmpl nmuTaHus B 3aBUCHMOCTH OT YCJIOBHH JKU3HH M Tpy1a. KauecTBeHHbIE CTOPOHBI
MIATAHMSL.

4. BogHo-MHHEpaIbHBIA 00OMEH. 3HaYCHUE BOJIBI 1 MUHEPAIBHBIX BEIIIECTB B OPTaHU3ME.
Perynsus BoJHO-MUHEPATBHOTO OOMEHA.

5. OOMEH KUPOB.

6. OOmeH yrneBoqoB. MX poiis B oprannsme. MeXaHU3Mbl, PETYIUPYIONINE COJEPIKAHHE
YTJIEBOJIOB B KPOBH.

7. BuTamHHBL: HX OTKPBITHE, O0IAs XapaKTEPUCTHKA, 3HaUYeHUE. JKUpopacTBOPHMEBIE BH-
TaMUHBI.

8. Mertoap! npsiMoii 1 HEPsIMO# KamopuMeTpur. OCHOBHOW 00MeH. DaKTOPHI, BIUSIONIHNE
Ha OCHOBHOI OOMCH.

9. W3orepmus u ee 3HaUeHUE. Perymsmus Terioo0pa3oBaHus U TEIIOOTIAUH.

10. OGmeH GenkoB: (HPU3UOIOTHYECKOE 3HAUEHNUE AMUHOKHUCIIOT, TOJTHOILIEHHBIE M HEMOITHO-
IeHHbIE O€JIKH, a30TUCTHIN OaJlaHC, KOHEYHBIE TTPOYKThI 0OMEHa OEITKOB, BO3PACTHBIE 0COOEHHO-
CTH OEJIKOBOr0 OOMEHA.

DuU3H0IOTUs BBIIEICHUS

1 3navenue mpoueccoB BbieneHus. KoHeuHble TpoayKThl 0OMeHa. DKCTpapeHaTIbHbIE
My TH BBIJCIICHUS. DBOJIIOIHS OPTAaHOB BBIICTICHHUS.

2. CocraB u cBoiictBa MmouH. [Iporiecc MmoueoOpazoBaHusl.

3. Perynsmus MoueoOpa30BaHUS U MOYCBBIICIICHUSI.

6.3 OneHo4HbIe cpeacTBa I NPOBEPKH YPOBHSA C()OPMHUPOBAHHOCTH KOMIIETCHIM I

OIIK-8, IIK-2
TecThl cofepkaT CIeAYIONINe THITHI 3aJaHH:

Ne 3a1a- Bec 3ama- | Pe3yabrar oueHuBanus (0a/u1bl, 1MOJy4eH-

Tun 3aganus st HHS HbI€ 32 BBINOJIHEHHE 32/1aHNs / XapaKTepu-
(6amwn) CTHKA NMPABUWJILHOCTH OTBETA)
3a/1aHMsl 3aKPBITOTO 1,2,3 1 6ann 1 6 — moyiHOE MpaBUIIHLHOE COOTBETCTBHE;
THUIIa C BBIOOPOM 0/1- 0 6 — ocTanbHBIE CiTy4yan
HOT0 npasuiabHOro (1
u3 4)
3a/1aHMsl 3aKPBITOTO 4,5,6,7 |2 0amia 2 0 — MOJIHOE MPaBUIIBHOE COOTBETCTBHE (TI0-
THIIa C BLIOOPOM He- CJIEJIOBATEIILHOCTh BAPHAHTOB OTBETA MOKET
CKOJIBKUX ITPABUJIb- OBITH JTI000H1);
HBIX OTBETOB (3 U3 6) 1 6 — ecnu gomyleHa oHa OIMKMOKa / OTBET
MPaBUWJIbHBIN, HO HE NOJIHBII;
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0 6 — ocTanpHBIE CITyYaH
3aJIaHMsl 3aKPBITOTO 8,9 2 Oamia 2 0 — MOJHOE MPABWIIBHOE COOTBETCTBHE;
THUIIa HA YCTaHOBJIE- 1 6 — ecnu gomymieHa oHa OMIMOKA / OTBET
HUE COOTBETCTBUA (4 MPaBWIbHBIN, HO HE MOJIHBIN;
Ha 4) 0 6 — ocTranpHBIC CITyYan
3aJIaHKE 3aKPBITOTO 10, 11 2 Oama 2 0 — MOJHOE MPAaBWIIBHOE COOTBETCTBHE;
THUIIa HA YCTaHOBJIE- 1 6 — ecnu gomymieHa oHa OMIMOKa / OTBET
HUE T0CcJe10BaTelb- IPABUJIBHBIN, HO HE TOJIHBIIA;
HOCTH 0 6 — ocTanpHBIE CITyYaH
3a/IaHMS OTKPBITOTO 12,13 3 Oaina 3 0 — MOJHOE MPAaBUIIBHOE COOTBETCTBHE;
THUTIA C KPAaTKUM OTBE- 0 6 — ocranbpHBIC CITyYaH.
TOM
3a7aHus OTKPBITOrO 14,15 5 6aymoB | 5 6 — MOHOE MPAaBHIILHOE COOTBETCTBUE;
THUIIA C PA3BEPHYTHIM 3 © — ecnu AomyiieHa OJHa OMIMOKa/HETOY-
OTBETOM HOCTB / OTBET MPABWJIbHBIN, HO HE ITOJIHBIH;
0 6 — eciu momymieHO GoJiee 0THOM OMUOKH /
OTBET HEMPABWJIBHBIN / OTBET OTCYTCTBYET
DopmupyeMasi KOMIIETEHIUA Nuauxkaropsl ¢(hOPMUPOBAHHOCTH KOMIIETCHIIUHT
OIIK-8. Cnioco0GeH ocyliecTBIATh Iie- OIIK-8.3 JIleMOHCTpUpPYET CHELMAIbHBIE HAyYHbIE
JArOTHYECKYI0 JEeSATCIIbHOCTh Ha OC- 3HAHUS, B TOM YHUCJIC B IPEIMETHOM 00JIaCTH
HOBE CIIELUATIbHBIX HAYYHBIX 3HAHHMA

3ananmue 1. Pednexcel, momyueHHbIE B )KU3HU OPraHU3Ma WHAWBUYAIbHO, HA3bIBAIOTCS:
1. 6e3ycnoBHbIE

2. IpUOOpPETEHHBIE

3. YCJIOBHBIE

4. roMeocTaTuyecKue

Ortser: 3

3ananue 2. KpatkoBpeMeHHas nepe3apsiika MeMOpaHbl Ha3bIBACTCS:
1. mMeMOpaHHBIH MOTEHIIMA TTOKOSI

2. IOTEHIUAJ JEHCTBHS

3. peBepcus

4. mapabuo3

Ortger: 2

3ananue 3. CkeneTHas MBIIIA HE 00JIaaeT CIeIYIONMMI BaXKHESHIITIMI CBOHCTBAMHU
1. nu3ucom

2. COKPaTUMOCTBIO, IIPOBOIUMOCTHIO

3. 3IACTHYHOCTHIO

4. B030yIMMOCTbHIO

OTserT: 1

Baganme 4. Kakue 13 NepeyrCICHHBIX MPOLECCOB OTHOCATCS K (PYHKIIUSIM MIPOIOITOBATOTO
mo3ra?

1) Perynsiust AbIXaHUS

2) KoopnuHanus 1BHKeHHIA

3) Perymsinus cepAevHOMN IeITSTbHOCTH

4) 3puTenbHOE BOCIIPHUITHE

5) IIpoBeneHue BO30YKACHHS

6) CiyxoBoe BOCIIPHSITHE
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Otsert: 1, 3,5

3aganue 5. Kakue u3 nepeuncieHHbIX TOPMOHOB BbIPaOaThIBAIOTCS TUIIOPU3OM?
AOpeHOKopmMuKomponHsliii

WNucynun

Tupeorponun

AnpeHanuH

ComaTtoTponuH

. DCTporexn

OTBeT 1,3,5

3aua}me 6. Kaxue n3 nepeyrcieHHbIX pedIeKCcoB SBISIOTCA 0€3yCIOBHBIMU?
CocarenpHbIi

MurarenbHbIi

CrnroHoOT/Ie/IeHNE Ha BUJT TUIIH

YuxarenbHbIi

Boxnenue aBToMoOmIIA

. Urpa na poprennano

OTBeT 1,2,4

O UE WD R

ok wdE

3aganue 7. Kakue u3 nepedncieHHBIX MPOIIECCOB OTHOCATCS K (PYHKIIMSM runoragamyca’?
Perymsinus ronona

Peryisiums sxax bl

Koopaunanus neuxeHui

Perynsauus cHa

CnyxoBoe BocIpusaTHe

. 3pUTeNbHOE BOCIPUITHE

OTBeT 1,2,4

SN

3aganue 8. YcTaHOBHUTE COOTBETCTBUE MEXKIY OT/ICIIaMH T'OJIOBHOTO MO3Ta M HX (DYHKITUSIMHU.
IIpononrosarsiii MO3T : Peryisius apixanus

Mo3zxeuok : KoopauHanus quxeHui

I'unoranamyc : Perynsiuus temnepatypsl Tena

Kopa 6onpmnx nomymapuii : AHanIU3 CEHCOPHON MHPOpMAIUH

3aganue 9.YcTaHOBUTE COOTBETCTBHE MEXKIY TOPMOHOM H JKEJIE30M, €r0 BEIPAaOaTHIBAIOIIEH.
WNucynun : [lomkenynounas xxenesza

Tupokcun : llluroBuaHas xenesa

Koptuson : Hangnoueunvku

Tecrocrepon : [1onoBbIe xKene3bl

3aganue 10. YcraHOBHTE MOCIIEIOBATEIFHOCTH STANIOB IPOBEICHUS BO30YKACHUS IO pediek-
TOPHOM AyTe:

1. Peuenrop

2. AddepenTHblil HelpoH

3. BcraBouHbIit HEHpPOH

4. D¢ depenTHbIN HEHPOH

5. DddexTop

3ananue 11. YcraHoBuTE NOCIEN0BATENBHOCTD IIPOIIECCOB MPHU BO3HUKHOBEHHUH M ITOTEHIMAA
JEUCTBUS

1. Jloctmxenue nenoisipu3yromuM CTUMYJIOM KPUTHYECKOTO YPOBHS

2. BpIcTpoe OTKpBITHE NOTEHIMAI-3aBUCUMBIX HATPUEBBIX KaHAJIOB
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3. MaccusHnsrii Bxoq Na* B kieTky (daza nenonsipu3aiim)
4. NunaxtuBauus Na“-kaHayioB 1 oTkpeiTHe K*-KaHanos (¢a3a penoisiprusanum)
5. Pabora Na"/K*-ATda3bI 1J11 BOCCTAaHOBJICHUS I'PAIUCHTOB

3amanue 12. Kunkas yacTs KpOBH, OCTAIOIIASCS TIOCIIE yIAICHHUS U3 Hee (POPMEHHBIX 3JIEMEHTOB
OrtBeT: mi1a3mMa KpoBu

3aganue 13. [Ipornecc pacnana riroKo3sl 0€3 KUCIOpoaa
OTBeT: MIMKOIU3

3aganue 14. Onuimmnre MEXaHNU3M NIPOBEIECHUS HEPBHOIO UMITYJIbCA YEPE3 CHUHAIIC.

Ortger: [Ipu HOCTIKEHUH MOTEHIIMANA JACHCTBHS MMPECUHANTHYECKOW MeMOpaHbI BHICBOOOKIa-
eTcsl MeIMaTop, KOTOpblii TuhGYHIUPYET yepe3 CUHANTHYECKYIO IIeb U CBA3BIBACTCS C pelen-
TOpaMU IOCTCUHANTUYECKONH MEMOpaHbl, BbI3bIBasl €€ AETOSPU3ALIMIO WIIM TUIIEPIIOISPU3ALIHIO.

3aganue 15. OOBsICHUTE MEXaHU3M U 3HAYCHHE SBJICHHS PEPPAKTCPHOCTH B TPOIECCE PACIIPO-
CTpaHeHus noTeHuana aeiicreus. [louemy cymectBoBanue adCOMOTHOTO pepaKkTepHOro nepu-
0/1a 00ecTieunBaeT JUCKPETHOCTh U OJJHOCTOPOHHEE IMPOBEJCHNE HEPBHOTO UMITYJIHCA?

OtBet: PedpakTepHOCTh — 3TO BPEMEHHOE CHIKEHUE WUJIM OTCYTCTBHE BO30YAMMOCTH MOCHE re-
Hepanuu norennuana aexcteus (I1/1).

AOGcomoTHBIN pedpakTepHbIi epuo coBnagaet ¢ nukoM [1J] u ¢azoit 6picTpoit penonspuzanum,
koraa Na+ -KaHajabl THAKTUBUPOBAHBI U HE MOT'YT OTKPBITHCSI HU MPU KAKOM Pa3ApakeHUH.
OTtHocuTenbHBIN pedpakTepHbIN MepUO HACTYIAET BO BpeMs (a3bl CIeI0BOI THIEPIIONIpU3a-
IIUH, KOT/1a BO30YIMMOCTh BOCCTAHABIMBACTCSI, HO 1T TeHeparu HoBoro 1] Tpedyercs cTumyn
BBIIIIE TIOPOTOBOTO, TaK Kak 4acTh Na+ -KaHAJIOB ellle MHAKTUBUPOBAaHA, a MEMOpPAHHBIH MOTEH-
[IaJj Jajblie OT KPUTUUECKOTO YPOBHS.

3naueHue: AGCOMIOTHBIN pedpakTepHbI MEPHO]] OTPAaHUYNBAET MAKCUMAIIBHYIO YaCTOTY I'eHepa-
nuu [1]1, o6ecnieunBast AUCKPETHOCTH HEPBHBIX UMITYJIbCOB. OH TakKe JeJIaeT MPOBEACHUE OTHO-
CTOPOHHHM, TaK KaK y4aCTOK MeMOpaHbl, TOJIbKO 4TO reHepupoBanimii [1][, cranoBuTCS HEBO3-
OyJIMMBIM M HE MOKET OBITh TTOBTOPHO JICTIOJISIPU30BAH PACIIPOCTPAHSIONIMMCS UMITYJIBCOM, KO-
TOPBIN BBIHYK/IEH IBUTATHCS TOJIBKO BIIEpPE, K HEBO30YKJICHHBIM yUaCTKaM.

(I)opMupyeMaﬂ KOMIICTCHIUA I/IH}II/IKaTopr C(l)OpMHpOBaHHOCTl/I KOMIICTCHIIUH

IK-2. Ciocoben ocymecTisath niena- | [IK-2.1 TlpuMeHser ocHOBBI Teopur (HyHIaMEHTab-
TOIMYECKYI0 JIeSTeNbHOCTh MO TMpPO- | HBIX M MPUKIATHBIX pa3/iesoB O1onoruu (00TaHUKH, 30-
(GuIbHBIM NpeAMeTaM (JUCHUILIMHAM, | OJIOTUU, MUKPOOHOJIOT MY, T€HETUKH, OMOJIOTUU pa3BU-
MOJyJISIM) B PaMKax IIPOrpaMM OCHOB- | THs, aHATOMUU YeJIOBEKa, (PU3HOIOTUN PACTEHUH U XKU-
HOTO OOIIEro u cpeaHero oomero 00- | BOTHBIX, OOIIEH SKOJIOTUN, TEOPUH IBOIOINN) JIJIS pe-
pa3oBaHusl. LIEHHS TEOPETUYECKUX U IPAKTHUUECKUX 3a/a4.

3ananue 1. Yunrtenb rOTOBUT IEMOHCTPAIIMOHHBIN OMBIT I YpOKa B 8 Kitacce o teme «Jlpixa-
Huey. Kakoli skcriepuMeHT Hanbosee HarJIsaHO MOKAKeT MEXaHU3M B0Xa U Bbioxa?

1. V3mepeHne KU3HEHHOW €MKOCTH JIETKUX Y YUaIIHXCS

2. Monenb [lonnepca - neMoHCTpaIus padoThl AuadparMel ¢ MOMOIIBIO CTEKISHHOW BOPOHKH U
PE3UHOBOM JIEHKU

3. OmpeneneHne YacTOTHI AbIXaHUS JI0 U MOCe (PU3MYECKON Harpy3Ku

4. OnbIT ¢ U3BECTKOBOM BOJIOM, IEMOHCTPUPYIOIINIA COCTAaB BBIABIXa€MOI'0 BO3yXa

Otger: 2

3ananme 2. [Ipu uzyuenun temsl «llumieBapenney» yauTelnpb INIAHUPYET J1a00paTopHyo paboTy
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10 OTIPEICIICHHIO JACHCTBUS (DEPMEHTOB CIIIOHBI Ha KpaxMall. Kakoil peakTHB ciieIyeT UCIOJIb30-
BaTh JJIs JOKAa3aTeJIbCTBA PACLIEIUIEHNS Kpaxmaa?

1. BpoMTUMOJIOBBIN CHHUT

2. Monmslit pacTBop

3. Jlakmyc

4. ®enondranenH

Otser: 2

3aganue 3.

VYuenuk 9 knacca 3agan Bornpoc: «[louemy npu ucnyre genoek 6nenneer?» Kakoe o0ObsicHeHne
C TOYKH 3peHus (U3HO0JI0TUH OyaeT Hanboee KOpPEeKTHIM?*

1. VBennuuBaeTcs yacToTa CEpJACUYHbIX COKPALLIEHUN

2. Ilpoucxoaut cyxeHrne KPOBEHOCHBIX COCYI0B KOXH **

3. TloBbImaercs apTepuaibHOE TaBICHUE

4. YcunuBaercs MOTOOTACTICHHUE

Otger: 2

3aganue 4.

[Tpu moarotoBke K ypoky mo teme «KpoBooOpaiiieHue» yuuTenb COCTaBISeT IIaH Jaboparop-
HOU paboTsl "M3Mepenne aprepuanbHoro nasineHus". Kakoe o0opyqoBanue u MaTepraiibl Mo-
TpeOyIOTCS yyaluMes JUIsl BBITIOJIHEHUs 3Tol pabothl? (Beibepute 3 Bapuanra)™*

Tonomerp

dounennockon

Cexynaomep

Muxkpockon

XUMHYECKUE CTaKaHbI

. IIpoOupku

Otser: 1, 2, 3

oukrwdE

3ananme 5.

[Tpu n3yueHnn Temsl «JlpIxaHue» yuuTesb npepiaraeT 00CyuTh (PU3H0IOTHYECKUN CMBICI OC-
HOBHBIX MoKa3areneil. Kakue u3 npuBeeHHbIX Hap «IIOHATHE — €0 KOPPEKTHOE
¢duznonaoruueckoe 00bICHEHUE ABISIOTCS BEPHBIMU?

1. XKusnennas emxocts jerkux (JKEJI) — makcumanbHbIi 00bEM BO3/1yXa, KOTOPBIA MOKHO BBI-
JIOXHYTb T1OCJIE CaMOT0 ITyOOKOT0 BJI0XA; MOKa3aTellb Pe3ePBHBIX BO3MOKHOCTEH JIbIXaTEIbHOM
CUCTEMBI.

2. JlpixaTtenbHbI 00beM — 00bEM BO3/1yXa, OCTAIONIUIICS B JIETKUX [TOCIE MAKCUMAJIbHOTO BbI-
J10Xa; HEOOXOAUM JUIs PEAOTBPAILIEHHUS CIIaIEHUS albBEOI.

3. OcrtaTouyHblit 00beM — 00BEM BO3/1yXa, OCTAIOIIMICS B JIETKUX I10OCJIE MAKCUMAJIBHOTO BbI-
J10Xa; HEOOXOAUM JUIsl PEAOTBPAILIEHUS CIIa/IEHUS albBEOI.

4. Pe3epBHBI 00bEM BJI0Xa — 00bEM BO3/1yXa, KOTOPBIA MOYKHO BIOXHYTh CBEPX JIbIXaTEIbHOTO
00beMa Mpu CIIOKOWHOM JIBIXaHHH.

5. MuHyTHBIH 00BEM JBIXaHUS — MAKCUMAJILHO BO3MOXKHBIM 00bEM BO3yXa, MPOXOASAIINIA ye-
pe3 JIeTKHE 32 MUHYTY.

6. AHaToMHYecKoe MEPTBOE MPOCTPAHCTBO — 0OBEM BO3LyXOHOCHBIX IyTeH, B KOTOPBIX HE MPO-
HCXOJIUT Ta3000MEH C KPOBBIO.

Otset: 1,3, 6

3ananmue 6.

VYuurens pa3doupaet ¢ yqauMuIcs MEXaHU3Mbl HEPBHOM perysiuu padoTsl opraHos. Kakue u3
NPUBEICHHBIX Tap «Opran/cucreMa — 3 QeKT BO3ACHCTBUS CUMIIATHYECKOTO OT/IEJIa BEreTaTHB-
HOW HEPBHOM CUCTEMBI» SIBJIIOTCS BEPHBIMU?
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Cepane — yBeIMUEHNE YaCTOTHI U CHIIBI CEPIECYHBIX COKPAILCHUN.
bponxu — paciumupeHue mpocseTa sl yCWICHHs] BEHTUIISLUU JIETKUX.
CrroHHBIE JKeJle3bl — YCUIIEHUE CeKPEeLIMU OOMIIBHOM, JKUAKON CITFOHBI.
IInmeBapuTenbHBIM TPAKT — AKTUBALUS MOTOPUKH U CEKPELIMH.
3padyoK — pacHIMpEeHue sl YIyUIIeHHUs OCBEILEHHOCTH CETYATKHU.

. KoxHBbIE cocyabl — ycHUIeHne KPOBOTOKA JJIsI COIPEBAHMS.

Ortser: 1, 2,5

SouhkwdE

3aganue 7.

[Ipu moAroToBKE K YPOKY 10 TeMe « MBIIIIbI» YUUTEIh OA0OUPAET MPUMEPHI, WILTIOCTPUPYIO-
e 0COOCHHOCTH Pa3HBIX BUOB MBIIICYHOW TKaHU. Kakue U3 MpuBeIeHHBIX Map «BUI MBIIICY-
HOM TKaHU — €€ KOPPEKTHAsI XapaKTEPUCTUKA» SBJISIFOTCS BEPHBIMU?

1. TTonepeuHo-mosiocaTasi CKeJIeTHAs — CO3HATEIBHBIN (ITPOU3BOJIHHBIN) KOHTPOJIb COKPAICHUH,
BBICOKAsi CKOPOCTh OTBETAa HA CTUMY/IL.

2. I'mankas — HaTUYKE UCYSPUCHHOCTH, O0YCIOBICHHOM MPAaBUIILHBIM PACIIOI0KEHHEM aKTHHO-
BBIX U MHO3WHOBBIX (DUJIAMECHTOB.

3. TlomepeuHo-Tonocaras cepAcuHas — HaJTM4Yhe BCTAaBOYHBIX JTUCKOB, 00ECIICYNBAIOIINX OBICT-
poe mpoBeieHUe BO30YKICHUS U CHHXPOHHOE COKpAIleHNE KapIHOMHUOIIUTOR.

4. Tlonepe4Ho-TI0I0caTas CKeJIETHAsI — HU3Kask yTOMIIIEMOCTb U CITOCOOHOCTD K JITUTEIIbHBIM
TOHUYECKUM COKPAIICHUSIM.

5. I'mankas — “HHEpBAIUs BEreTaTUBHON HEPBHOM CHCTEMOM, MEJICHHBIC, HETPOU3BOJIBHBIC CO-
KpalieHusl.

6. ITonepeuHo-moiocaTasi cepeuHas — CHoCOOHOCTh K A (PEKTUBHOMY JNIUTEILHOMY padoTe B
YCIIOBUSAX aHaYPOOHOTO TIIMKOJIN3A.

OtBer: 1, 3,5

3aganue 8.

VYcTaHOBHTE COOTBETCTBUE MEKIY (PU3MOIOTUUECKUM MPOLIECCOM U JIEMOHCTPAIIMOHHBIM OIIbI-
TOM JJI IIKOJBHOTO ypOKa:

1. T'azo00MeH B nerkux : Mognens JloHaepca

2. Pabora cepaua : Mzmepenue AJl

3. Meimewnoe yromiienue : OmbIT ¢ TMHAMUYECKON U CTATUICCKOW HArpy3KOH

4. TlumeBapenue B xenyake : ONbIT ¢ AeCTBUEM NENCUHA Ha OeToK

3aganme 9.

yCTaHOBJ'IeHI/Ie COOTBETCTBUS MG)K[[y CHCTeMOﬁ opraHmMa 158 I[OCTYHHI)IM METOAO0OM €€ H3yq€HH${
B IIIKOJIE:

1. Cepneuno-cocyaucras cucrema / [loacder myabca 10 U 1TOCHE Harpy3Ku

2. JlerxarenpHas cucreMa / [Ipo6a Illtanre (3amepkka IpIXaHUS HAa BIOXE)

3. OnopHo-nBurarenbHas cucrema / Mi3MepeHue MBIIIEYHOH CHITBI THHAMOMETPOM

3aganue 10.

YcTaHoBHTE MTOCIEA0BATEIHHOCTh ATAMOB IPOBEACHUS TabopaTopHOi padoThl "U3ydenue neii-
CTBUSI CITIOHBI Ha Kpaxman':

[IpuroroBieHue pacTBopa Kpaxmania

COop CIiIOHBI y yYaIuxcs

CMmemnmBaHue pacTBOPOB B IPOOHpPKAx

[IpoBeneHne KaueCTBEHHOW PEAKIIUU C MOI0M

AHanu3 u opopMIIEHUE Pe3yIbTaTOB

agbrwbnE

3aganue 11.
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YcTanoBuTe MOCIIEIOBATEILHOCTH 3TAMOB MPOBEACHUS JabopaTopHOit paboThl «l3mMepenue ap-
TCPHUAIILHOT'O OABJICHUS):

1. HanoxeHre MaH>XeThl TOHOMETpPA Ha IJIEUO UCIIBITYEMOTO

2. HakauuBanue BO31yXa B MAHKCTY 10 UCUC3HOBCHMU ITYJIbCa

3. Ilocrenennoe cTpaBiIMBaHKUE BO3/IyXa U3 MAHKEThI

4. Onpenenenue nosieiaeHust ToHoB KopoTkosa (CUCTOIMYECKOE JaBICHUE)

5. Onpenenenre MOMEHTa HCYE3HOBEHUSI TOHOB (AMACTOINYECKOE JaBICHUE)

3aganue 12.

Kakoii nmpubop ucnonb3yercs A1 N3MEpeHUs )KU3HEHHOH eMKOCTH JIETKUX B IIKOJIBHOM J1abopa-
Topuun?

Otsert: Criupometp

3aganue 13.

Kakoii MeToJ viccie1oBaHUs CEPACYHOM JICATEIILHOCTH, TOCTYITHBIN IS IIKOJILHOTO KaOMHETa
OMOJIOTUH, TTO3BOJISICT OIICHUTh PUTMHUYHOCTH PabOTHI cepra

Ortger: Ilynscomerpus (IToacueT 4acTOTHI cepACUHBIX COKPALIICHHI)

3amanmue 14.

Pazpaboraiite ¢pparmeHT ypoka o teme "Tepmoperymsius opranu3ma’ s 8 Kiiacca, BKITFOYHB
B HETO JICMOHCTPALIMOHHBIHN OIBIT U 00BsACHEHUE (PUIUOTOTUYECKUX MEXAaHU3MOB.

Kpurepuu oneHku:

[TpenoxeH KOHKPETHBIN ONBIT (HapuMep, U3MEpPEeHHe TEMIIEPATyphl KOKHU A0 U mocie Gpusnde-
CKOM Harpy3Ku), 1aHO Hay4YHOE OOBSICHEHHE MEXaHU3MOB TEIJI000PAa30BaHUs U TEIIOOTAAYH,
yKa3aHbl METO/bl aKTUBU3AIIMU [TO3HABATEIILHOMN IEATEIbHOCTH YUYaIIUXCSl.

3aganue 15.

CocraBbTe MIIaH-KOHCIIEKT ypoKa 1o Teme "['urnena nuranus" mis 9 kiiacca, BKIIFOYUB B HETO
MPAKTHYECKYI0 paboTy MO OMPEIEICHNUI0 KaueCTBa MUIIEBBIX MPOTYKTOB.

Kpurepuu oneHku:

YeTtko omnpezeneHsl UeH U 3aJa4i ypoKa, IPeJCTaBiIeHa CTPYKTypa YpoKa ¢ BpEMEHHBIMU paM-
KaMH, OTMCaHa MpaKkTUYecKasi padoTa ¢ KOHKPETHBIMU METOaMU UCCIIEIOBaHMs (HAIpUMeD,
onpezieNieHue HATMYHsI KpaxMalia B POyKTax), yka3zaHbl ((OPMbI OpraHu3aluy yueOHoH! aes-
TEITHLHOCTH.

7 MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOIMH, UCTTOJIb3YEMBbIX
B NPOINECCE OBYYEHUA

NupopmanuoHHbIe TEXHOJOTHU — 00yUeHHE B 3JIEKTPOHHOM 00pa3oBaTenbHO cpesie ¢
LEJIbI0 PACUIMPEHUs JOCTyNna K 00pa3oBaTelbHbIM pecypcaM, YBEIUUYEeHHs KOHTAaKTHOTO B3alMO-
JIeMCTBUS € TperojaBaTesieM, MOCTPOSHNUS UHIUBUIYaTbHBIX TPACKTOPHHA MOATOTOBKH, OOBEK-
THBHOT'O KOHTPOJISI | MOHUTOPUHIA 3HAHUM CTYJICHTOB.

B o6pa3zoBarenbHOM mpoliecce Mo JUCIHUILIMHE MCIIONB3YIOTCS CleAyIone nH(popMaIm-
OHHbIE TEXHOJIOTUH, SIBJSIONINECS KOMIIOHEHTaMH OJIEKTPOHHON HH(GOpMaIMOHHO-00pa3oBa-
TenpHON cpenbl bI'TIY:

e Cucrema snextporHoro ooyuenuss ®I'6OY BO «bI'TIV»;

e MynbTUMEAUINHOE COITPOBOKACHUE JICKIUN U IPAKTUYECKUX 3aHATUH;

e Pa0oTa Cc 3JIeKTPOHHBIMU PECYpCaMHU yJJAIEHHOT'O OCTYyIIA.

8 OCOBEHHOCTH U3YYEHUA JUCHUIIVINHBI THBAJIMJIAMMU U JININAMU
C O'PAHUYEHHBIMH BO3MOXKHOCTSAMMU 310POBbSA

[Tpu oOyueHUH ULl ¢ OTPAHUYCHHBIMUA BO3MOYKHOCTSIMH 3/I0POBBSI IPUMEHSIOTCS a/1all-
TUBHBIE 00pa30BaTEIbHbIE TEXHOJIOTUU B COOTBETCTBUM C YCIOBHAMM, U3JI0KEHHBIMU B pa3ien
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«Oco0eHHOCTH OpraHu3ani 00pa30BaTEIBLHOIO MpoLEecca MO 00pa30BaTENbHBIM IPOrpaMMaM
JUIS. MTHBAJIMJIOB U JIUI C OTPAaHUYCHHBIMH BO3MO)KHOCTSIMU 3/I0POBBS» OCHOBHOW 00pa3oBaTeib-
HOM MporpamMmbl (MCIOJIb30BaHUE CHEIMATIbHBIX YUEOHBIX OCOOUI U JUIAKTUYECKUX MaTepHua-
JIOB, CIIELIMAJIbHBIX TEXHUUECKUX CPEJICTB 00YUEHHUS KOJUIEKTUBHOI'O M MHAMBUIYAJIbHOTO I0JIb-
30BaHMsl, IPEIOCTABICHHUE YCIYT ACCUCTEHTA (IIOMOIIHHUKA), OKa3bIBAIOILIEr0 00ydJarouMMes He-
00X0AMMYIO TEXHUYECKYIO TOMOIIb U T.I1.) C YYETOM HHIUBUAYAIBHBIX OCOOCHHOCTEH 00y4aro-
IIUXCSL.

9 CIIMCOK JIMTEPATYPbI U UTH®OOPMALIMOHHbIX PECYPCOB

9.1 JIuteparypa

1. Hopmanbrast ¢usuonorus B 3 T.: yueOHOE mocoOue i cTyA. By30B /moj pen. B.H.
SkoBneBa — M.: Akanemus, 2006 r. — (Bricuiee npodeccuonanbnoe obpazoBanue) T.1 — O6mias
¢uzuonorus. — 240 c. T.2 — Yactaas ¢puznonorus. — 288 c. T.3 — MnrepaktuBHas puznonorus. —
220 c. Okzemnasapos ecezo. no 10

2. ®usnonorus yenoseka/mon pexd. E.K. Aransnu.-2005. Oxzemniapos ecezo:72

3 AramxansH H. A., Kopo6kos A. I1. [Ipaktukym o HopMalibHO# (U3NOIOTHU: yU. TIO-
cobue 115 CTyI. Mel. By30B. — M.: Bricmas mikosa, 1983. — 328 c.

4 baryeB A. C., Hukutuna U. [1. Manblit npakTuKyM 1o pU3u0JI0THHN YeI0BeKa U )KUBOT-
HBIX: y4. ocoOue AJis CTy. yHuBepcureroB. — M.: Briciias mikona, 1967. — 296 c.

5 bonbmoii npakTukym 1mo Gu3noI0ruy YeaoBeka U )KMBOTHBIX B 2-X TOMax: y4el. moco-
oue s crya. By3oB/ pea. A.Jl. Ho3apades. — M.: Akanemus.- (Beiciiee nmpodeccuonanbHoe 00-
pazoBanue). — T 1 OU3MOIOTHUS HEPBHOM, MBIIIEUHON 1 ceHcopHOU cucteMm — 2007. — 598 c. T 2
®wusnonorus BeuepanbHbix cucteM. — 2007. — 540 c.

6 I'ymunckuii A. A. u 1p. PykoBoAcTBO Kk 1a00paTOpHBIM 3aHATUSM T10 O0IIEH 1 BO3pacT-
HOU (PU3UOJIOTHH: y4. TOCOOME I CT-TOB OMOJ. Crel. mej. HHCTUTYToB. — M.: [IpocBemenue,
1990. — 240 c.

7 bonbuoil npaktukyM mno ¢usznonoruu: yuedHoe nocobdbue /mox pea. A.I'. Kamkuna/ —
M.: UII «Axagemusy», 2007 r.

9.2 ba3bl JaHHBIX U HHPOPMAIMOHHO-CIIPABOYHBIE CHCTEMBbI
denepanbHblil moptan «Poccuiickoe odpazoBanuey - http://www.edu.ru.
[Moprain 3nekTpoHHOM Hay4YHO# Oubimoteku - http://elibrary.ru/defaultx.asp.
[TpoexT «Best Guonorus» — https://www.shio.info/
AmnaTtomus yesioBeka — atiac - https://anatomcom.ru/
Caiit Uucturyra dusnonornn um W.I1. TTaBnosa - https://www.infran.ru/
dwusunonorus Ha [ToctHayke — https://postnauka.ru/themes/fiziologiya
9.3 DJ1IeKTPOHHO-0MOINOTEeYHBIE pecypChl

. Polpred.com O630p CMU/Cnpasounuk http:// polpred.com/news.
. OBC «lOpaiit» https://urait.ru/.

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

JIns mpoBeneHHs 3aHATUN JIEKIIMOHHOTO M CEMHHApPCKOI0 THIIA, TPYIIOBBIX U
WHJUBHIyQIIbHBIX KOHCYJbTAallMHA, TEKYyLIErO0 KOHTPOJS M MPOMEXKYTOUHOW aTTECTalUU
UCTIONB3YIOTCS  ayIUTOPUH, OCHAIIEHHBIE y4eOHOHl  MeOenblo, ayIUTOPHOM  JOCKOM,
KOMIIBIOTEPOM(PAaMHU) C YCTAaHOBJIEHHBIM JIMIIEH3UOHHBIM CIIEUATN3UPOBAHHBIM MPOTPaMMHBIM
o0ecrieyeHHeM, KOMMYTAaTOpPOM JUIsl BBIXOJa B JJIEKTPOHHO-OMOJIMOTEUHYIO CHUCTEMY U
ANIEKTPOHHYIO  WH(MOpPMAIMOHHO-00pa3oBaTenbHy0  cpexy  BITIY,  mynbrumenuitHbIMU
MPOEKTOPAMHU, OKCIIO3UIIMOHHBIMU JKpaHaMH, Y4eOHO-HATMSTHBIMUA MOCOOUSMHU (MYJISDKH,
BJIQ)KHBIE Mpenapathl, IaKaThl, TAOIUIIbI, MyJIbTUMEIUNHBIE TPE3ECHTALIH ).

Jliis mpoBenieHUsl MPAKTUYECKUX 3aHITHHA Takke ucmonb3yercs ayn. 334 A «YueOHas
naboparopuss (U3MOIOTMM YEJOBEKAa U JKUBOTHBIX», YKOMIUJIEKTOBaHHASI —CJIEIYIOIIUM
00opyIoBaHUEM:

e Komruiekt yuebHoil mebemnu

oakrwdE

N -


https://www.sbio.info/
https://anatomcom.ru/
https://www.infran.ru/
https://postnauka.ru/themes/fiziologiya
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AynuTopHast 1ocKa
KoMmbroTep ¢ ycTaHOBIEHHBIM JIMIIEH3NOHHBIM CIICIIHAIM3UPOBAHHBIM ITPOTPAMMHBIM

obecrieueHneM

MynbTUMEIUIHBIN IPOEKTOP

OKCHO3ULIMOHHBINA SKpaH

Arnmnapar Juis uccieloBaHus BbIcIIE HEpBHOM cuctemsl (1 mT.)

WNurepaktuBHbiif anatoMuueckuit ctoi «Iluporosy» (1 mT.)

Muxpockon 6nonorundeckuii «Mukpomen» C-1 (1 mr.)

MuKpocKoI MOHOKYJISIpHBIH (1 111T.)

Onektpokapauorpad (1 mr.)

JlaGopaTopHas IOoCyla U PEaKTUBBI 110 TEMaM 3aHATUIH

YuebHo-HarIsAgHbIe T0COOUs — TAOIULIBL, MYJISIKU, MYJIbTUMEUIHbIE IPE3EHTALUU 110

quciuiuinie «®U3HoI0rys YenoBeKa U AKUBOTHBIXY.

Jlns psina 3aHATUN Ucnionb3yeTcs Takke ayld. 118 A JlabopaTopusi ecTeCTBeHHO-HAYY-
HOW HANIPABJIEHHOCTH NeJarornyeckoro rexnonapka «Keanropuym-28» um. C.B. Jlankuna,
KOTOpasi OCHAIIIEHA CIIeyIOIUM 000pYyA0BaHUEM:

KommuiekT ayautopHoit mebenu

HoyTt0yk (4 mrT.)

M®V npuntep (1 mwr.)

Amnmnapar Kunna (2 mr.)

Crepunuzarop ajis 1ab0opaTopHOI MOCY bl BO3AYIIHBIH (1 1mIT.)
MarnutHas memanka (1 mr.)

[udposas nadopatopust mo xumuu «Releony (6 mr.)
Ludposas nadopatopust mo pusuke «Releony» (6 mT.)
[Mudposast maboparopust no 6uonoruu «Releony (6 mT.)
VYyebHo-HccaenoBarenbekas 1adopaTopus OMOCUTHAIOB M HeHpoTexHOIorui (6 mT.)
VYueOHast 1abopaTopus TOUHBIX U3MEpEHUH (6 1IT.)
Muxkpockon yueOHbli «9BpuKkay (6 mIT.)

CamoctosiTenbHast paboTa CTYJIEHTOB OpraHU3yeTcs B ayJUTOPHUSIX OCHAIIEHHBIX KOMIIb-
IOTEPHON TEXHUKOH C BBIXOJIOM B 3JIEKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTEIbHYIO CPEIy BY3a,
B CIIEIUATM3UPOBAHHBIX JJA0OPATOPUSIX MO JUCIHUILIMHE, a TAKXKE B 3a1aX JOCTYyMa B JIOKAIbHYIO
cetsb BI'TTY.

Hcnons3yeMoe mporpaMmHuoe obecrieueHue: « Anatomuueckuii 3D-atmac «ITuporos»; Mi-
crosoft®eWINEDUperDVC AllLng Upgrade/SoftwareAssurancePack Academic OLV 1License
LevelE Platform 1Year; Microsoft®OfficeProPlusEducation AllLng License/SoftwareAssurance-
Pack Academic OLV 1License LevelE Platform 1Year; Dr.Web Security Suite; Java Runtime En-
vironment; Calculate Linux.

Pa3pa6orunk: Cynsiikuna E.B., kana. c.-X. Hayk, 1oueHT kadeaps! ouonoruun 1 MOB.
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11 JIMCT UBSMEHEHHUH U JOITOJTHEHUM

YTBep:xkaenne usmeneHuii u nonojHenuit B PILJI s peanuzanmnu B 2024/202S yu. r.

PaGouas nporpamma AMCHMILTUHBI IEpecCMOTpeHa, o0CyKIeHa U ol00peHa AJis peanun3a-
i B 2024/2025 yue6HOM roay Ha 3acemanuu kadenpsl (mpotokon Ne 8 ot 22 mas 2024 1.). B
PIIJI BHECEHBI ClEayIONIME U3MEHEHHUS U IOTIOJTHEHHUS:

No uzmenenwusi: 2

No cTtpanuIlel ¢ n3mMeHeHueM: 95
B Paznen 9 BHeceHBbI MN3MEHEHHUS B CITUCOK JIMTEPATYPHI, B 0a3bl TaHHBIX U HHPOPMAIIMOHHO-

CIPaBOYHbIE CHCTEMBI, B 3JIEKTPOHHO-OMOIMOTEUHbIE pecypChl. YKa3aHbl CChUIKU, 0O0eCeun-
BAIOIIME JTOCTYI 00YYAIOIIUMCS K AICKTPOHHBIM YUeOHBIM U3JaHUSM U 3JICKTPOHHBIM 00pa-

3oBaresibHbIM pecypcaM ¢ caiita PI'BOY BO «BI'TIY».

YT1Bep:kaenue uzmeneHuii u qonojHenui B PILJL nus peanuzanun B 2025/2026 yu. r.
Pabouas mporpamMma AMCHMILTAHBI TIEPECMOTPEHa, 00CYK/IeHa U 0I00peHa JJIs peann3a-
uu B 2025/2026 yue6HOM roay Ha 3aceganuu kadenpsl (mpotokoa Ne 6 ot 26 mapta 2025 r.).



