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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 yeioBeKa
JKUBOTHBIX» OTHOCHUTCSA K JAMCLUHUIIMHAM 00s3aTeNIbHON YacTU MpeIMEeTHO-METOIUYECKOr0 MO-
nyiist o ipoutio «buonorus» 6;10ka b1 (51.0.07.06).

Jucuunnmza « PU3noIIorys YelnoBeKa U )KUBOTHBIX» OCHOBBIBAETCS HA MaTepUaie JUCLU-
IUIMH aHAaTOMO-Mopdosoruueckoro nukia: «luronorus», «I'McTomorus ¢ 0CHOBaMH 3MOPHOIIO-
TUN», «AHATOMUS U MOP(OJIOTUS YEeTIOBEKay, SBISETCS UX JIOTMYECKUM Pa3BUTHEM U 3aBepllie-
HueM. Marepuan aucuuIuinabl «PU3H0I0rUs YenoBeKa U JKUBOTHBIX)» UCHOJIb3YETCs IIPU U3yUe-
HUU 00IIeN SKOJIOTUU, TeHETUKU, TEOPHH SBOJIOIHH.

1.3 lucuun/juHa HanpapjeHa 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
o0iacrtyu;

- 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/ieioB 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 pe3yJbTATOB 00y4eHusi. B pe3ynbrare usyueHus: AUcCLU-
IUTMHBI CTYAEHT JOJIKEH

- 3HATD!

- OCHOBHBIE MOHATUS U aHATOMUYECKHE TEPMUHBI;

- CTPYKTYPHO-(YHKIIMOHATIbHYIO OpraHU3alMIO TeJla YeloBeKa, AeJIEHUEe Ha OTJENbl, all-
napaThl, OpraHbl, BIUIOTh /10 3JE€MEHTapHBIX CTPYKTYPHO (YHKIMOHAJIBHBIX €AMHUI] OpPraHoB,
BKJIIOYAsl UX MUKPOCKOITUYECKYIO U YIBTPAMUKPOCKOIINYECKYIO OpraHU3allHio, C yuéTOM BO3pacT-
HBIX, MTOJIOBBIX U MHIUBUYaJIbHBIX OCOOCHHOCTEH;

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

- COBPEMEHHBIE METO/1bl (PM3HOJIOTMUECKUX HCCIEI0BAHUMN;

- YMeTb.

- IPUMEHSATh Hay4YHbIE 3HaHUS U3 001aCcTH (PU3HOIOTUH YellOBeKa U )KUBOTHBIX B yUeOHOM
U Ipo(eCCUOHATILHON JeSITeNIbHOCTH;

- TIpenoAaBaTh (U3NOJIOTHIO YEJIOBEKa WM €€ pa3Jiesibl B paMKax 00IIero 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 5 3auetHbIx eaunull (1anee — 3E) (180 waco):

IIporpamma npenycMaTrpuBaeT U3ydeHHE MaTepualla Ha JIEKIUAX U Ja00paTOpPHBIX 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 YUe0HO IeiTeTbHOCTH (04Has (popMa o0yueHus1)
\ 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 10 3
9. | ®usnonorus aApIXaHusl. 10 2 4 4
10.| ®usHosOrUs MUIIEBAPEHHSI. 10 2 4 4
11.] O6meH BemiecTB 1 3Heprun. Tepmopery-
JISITIHSL. 10 2 2 6
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- 1
JI0B
UTOro 31/72=43 %




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-
nsus QyHKUMN SHIOKPUHHBIX JKene3. B3anMozelicTBre HEPBHBIX U TYMOPAJIbHBIX MEXaHU3MOB
PETyJISAINU, TUTIOTAIaMO-TUTIO(PH3apHAS CUCTEMA.

I'unodus, ero nomu. I'opMons! ageHorunodusa, HeHporumnodrsa u MPOMEKYTOUHOM JOITH,
MEXaHU3M UX JAeUCTBUS U 3HaueHrne. OYHKIMOHATIbHOE €IMHCTBO rUnoTanamyca u runogpusza. ['n-
nep- ¥ runoQyHKIUK aJeHorunodusa.

[[MuroBuAHAS >Kene3a, TOPMOHBI ITUTOBUIHOM KeJe3bl, MX BIUSHUE HA (YHKIIMH Opra-
HU3Ma, perysiius QyHKIUN MUTOBUIHOM JKeJle3bl, ee TUIep- U TUNO(yHKIHUS.

OKOJOUTUTOBUAHBIE KeNe3bl, UX TOPMOHBI, UX (YHKLIMOHAIbHOE 3HAYCHHE, MEXaHH3M
neiictBus. ['uno- u runep@yHKIUNA OKOJIOIIUTOBUIHBIX KEJIE3.
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Hannoueunuku. KopkoBoe u xpomadpuHHOE BEIIECTBO, UX TOPMOHBI, (DYHKIIMOHATILHOE
3HaueHue. Pojib TOpPMOHOB HAJIIOYEYHUKOB B OpPraHU3AIMHM CTPECCOBBIX PEAKIMI OpraHu3Ma.
Konnenmus ctpecca o I'. Cenbe. OOmuil aganTaiiiOHHBIA CHHIPOM.

BryTpucekperopHas pyHKIIHS MMOJIOBBIX jkeJe3. My»KCKUe U )KEHCKHE MTOJIOBBIC TOPMOHBI,
uX (pU3MONIOrnYecKoe 3HAUCHHE, MEXaHU3M JCHCTBUS. Perynsmms nesTebHOCTH MOJOBBIX JKEJIe3.

Tema 7. ®U3H0JI0THA CHCTEMbI KPOBH

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

DU3UKO-XMMHYECKHE CBOMCTBA KPOBU: AKTUBHAS PEAKIMSI U MEXAHU3MBI €€ MO ACPKaHU;
OCMOTHYECKOE JIaBJICHUE, €r0 3HaUeHue U peryisinus. CBepThIBaHUE KPOBH, €TI0 3HAYCHUE, MEXa-
HU3M PETYJISIHUH.

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

JlelikonuThI, X BU/bI, 3HaUYeHHE. MIMMyHHBIE CBOMCTBA CUCTEMBI KpOBH. McTopus usyde-
HUs UMMyHUTeTa. COBpEMEHHBIC TIPEICTABJICHUS O MEXaHU3MaX HeCIEIU(PUISCKOr0 U crieudu-
YECKOr0 UMMYHUTETA, 3HaueHue. MiIMMyHorenerrka rpynmn KpoBH.

['emom033 1 perymnsuust KpOBETBOPEHUS.

Tema 8. ®u3nosorusi KpoBooOpaleHust

OcHOBHBIE ATaIbl HBOJIIOLIMY TPAHCIOPTHON CUCTEMBI MHOTOKJIETOYHBIX, €€ 3HaueHue. OT-
KpbITHE KpoBooOpamenus (B. ["apseit).

ABTOMAaTHS cepla, ee Mpupoa, MPOBEICHUE BO30YKICHHS. DICKTPOKapAHOTpadusl.

MopdodyHkimoHansHble 0COOEHHOCTH pabodeit MpIIbl cepaua. [lorenuan geicTpus
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 M UX (PYHKIMOHaJIbHOE 3HaueHue. [lapameTpbl
KpOBOOOpaIlleHus: 00beMHas U JIMHEHHasi CKOPOCTh KPOBOTOKA, KPOBSHOE JAaBJICHHUE U JIP.

ToHyc KpoBeHOCHBIX cocyAoB. HepBHO-TyMopaiabHbIE MEXaHU3Mbl PErYJSIUN TOHYCa
KPOBEHOCHBIX cOocy10B. bronorndyecku nenecoo0pa3Hoe nepepacipeesieHue KpoBU B OpraHu3Me
MIPHU Pa3HBIX YCIOBUSAX €0 KU3HEACITSIbHOCTH U U3MEHEHUSX BHEIIHEH CPEIbI.

JInmpoobpazoBanue u tumdpoodpalieHHe.

Tema 9. ®u3K0/10THA IBIXAHUSA

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

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. CTpyKTypHasi OpraHU3alMs JIbIXaTeIbHOIO LEHTpa. MexaHu3m
obecrieueHnst CMEHBI (pa3 JABIXaTENPHOTO NUKIA. AJanTaius AbIXaHus K Pa3HbIM (DYHKIIMOHATb-
HBIM COCTOSIHUSIM OpraHU3Ma U B 3aBUCUMOCTH OT YCJIIOBHM OKpyXkaroiei cpenbl. Posib Kopbl To-
JIOBHOTO MO3Ta B PETYJISIIIUHU JTBIXaHUSI.

Tema 10. @u3noJiorusi NUIEBaAPeHUS

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

CocraB 1 CBOMCTBa CEKPETOB. XapaKTEP CEKPELMU Pa3INYHBIX MTUIIEBAPUTEIBHbBIX JKEJe3
(CITFOHHBIX, KEITYA0YHBIX, TAHKPEATUUECKOU U JIp.) Ha pa3Hylo nuiy. HepBHO-TyMOpaibHbIE Me-
XaHU3MBI PETYIISIIIAKA PAaObOThI MUIIEBAPUTENBHBIX KEJe3, POJIb HHTEPCTUIIHATLHBIX TOPMOHOB.

BcacwiBatenbHas QyHKIHS NUIEBAPUTEIBHOTO ammapaTta. Pons BopcuHOK. MexaHu3m
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BCAChIBaHMs POAYKTOB NEepeBapUBaHUs OEIKOB, KUPOB, YIIEBOIOB, HOHOB Pa3INYHbIX MHUHE-
paNbHBIX BEIIECTB U BUTAMUHOB. DYHKINM MIEUYCHH B CBSA3M CO BcachiBaHueM. [lpyrue ¢pyHKImun
MIEYECHHU.

JlBuratenbHast (QyHKIUS MUIIEBAPUTEIBHOTO aniapara, e¢ 3HaueHHE U PeryJIsiius.

Tema 11. O0OMeH BemecTB U 3Heprun. Tepmoperyasuus

3nayenue ooOmMeHa BemecTB. Ero ocHoBHbIe dTamnbl. [ToHATHE 0 MEKYyTOUHOM OOMEHE.

O6men OenkoB. 3HaueHHE OEIKOB B OpraHu3Me. A30THCTOE paBHOBECHE. 3aMEHUMbIE U
HE3aMEHUMbIE aMUHOKHUCIIOTHI. bruosornyeckas 1ieHHOCTh OenkoB. BuioBas u opraHHas crienu-
dbuuHOCTh O6enKkoB. OOMeH 6enKkoB B opranu3me. KoHeuHble PO IyKThl OSIKOBOTO OOMEHa.

OOMeH nUMUAOB. 3HaYEHUE MPOCTHIX U CIOXKHBIX JIMIUIOB B opranu3me. OTHOCUTENb-
HOCTb BUJIOBOM crieliuu4HOCTH KupoB. [IpeBpanienus tunuaoB B opranusme. Kuposbie A€ro.

OOMeH yrneBoJoB. 3HaU€HHUE YIJIEBOAOB M WX HpeBpamieHus B opranusme. Ilpomecch
aHa’poOHOT0 U a3pO0HOTr0 pacnajia yriaeBoa0B, UX SHEpPreTuuecKasi IeHHOCTh U 3HAYUMOCTb JIJIS
opranusmMa. 3amacel yrieBoji0B B opranuszme. CojiepikaHue riroKo3bl B KpoBH. [ unep- u runoriu-
KEeMHUS.

Perynsius mporieccoB oOMeHa BemecTB. PeduieKTOpHBIN XapakTep peryJisiiiiy IPOIeCCOB
oOMeHa OeNKOB, JKUPOB U YIIIeBOA0OB. [ yMopasbHbIe BIUSHUS Ha OOMEH BEILIECTB: POJIb TOPMOHOB.
DU3NOJIOTUYECKUE MEXAHU3MBbI I'0JI0/1a U KaX]Ibl U X YJOBJIETBOPEHHUS. 3HAUEHHUE KOPbI 00JIb-
[IMX TONMYIIAPHiA B peryisauuu oOMeHa BEIIeCTB.

Butamunsl. Ux obmas xapaktepuctuka. Pojas BUTaMUHOB B CUHTE3€ PEPMEHTOB U IPYTUX
AKTUBHBIX BeleCTB. PU3MOIOTNYECKOE 3HAYECHUE OTEIbHBIX AIIEMEHTOB. ABUTAMUHO3bI U THIIO-
BUTAMHHO3BI. [ MTIEpBUTAMUHO3EI.

MunepanbHO-BOAHBINH 00MEH. 3HaUeHHE MUHEPAIIbHBIX BEIIeCTB B opranusme. OOMeH Mu-
HEpaJIbHBIX BEUIECTB. 3HAUCHHE MUKPOIJIEMEHTOB. BoaHbIl 00MeH U ero 3HaueHune. Ou3noioru-
YEeCKUIl MeXaHU3M KaK/bl. Perymsius BoIHO-coNeBOro oOMeHa.

OHepreruyeckas cropoHa oomMeHa BeuiecTs. [IpeBpaiieHus suepruu B opranusme. Hccie-
JIOBaHME dHEpreTudeckoro Oananca opranusma. [Ipsmas u HenpsaMas kanopumetpusi. Jprxarenb-
HbI K03 punrenT. OCHOBHOI 0OMeH. 3aBUCMMOCTh MHTEHCUBHOCTH OOMEHA BELIECTB OT pas-
JUYHBIX (PU3UOJIOTHYECKHUX YCIoBHM. Pacxon sHepruu mpu MeleqyHon 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>)KaHNe B HUX BUTAMUHOB. DHEpPreThueckasl [IEHHOCTh MUILEBBIX NPOAYyKTOB. KanopuitHOCTh
MUIIEBOr0 pallMOHa. DHEPreTUYECKNe HOPMbI TUTAHUSI B 3aBUCUMOCTH OT YCJIOBUM JKHU3HM U Xa-
pakTepa Tpyaa. KauectBeHHast cropoHa nuTaHus. 3HaueHue pa3Hoobpazus nuiu. dusnonoruye-
CKOe 00OCHOBaHUE peXUMa MUTAHUS.

Tema 12. ®u3noJ10rus BhIACJICHUSA

3HaueHue NnpoieccoB BoleneHns. KoHeuHble Mpo yKThl 0OMeHa. DKCTpapeHalbHbIE TyTH
BBIJICTICHHS TIPOJYKTOB OOMEHa. DBOJIOIUS OpPraHoB BbiAeneHus. HedpoH miiekomuTaroniux.
KpoBocHaOxeHue mouKH.

MexaHu3m Mo4eoOpazoBaHus: KITyOoukoBas (GUIbTpaIvs, IEPBUYHASI U BTOPUIHASI MOYA,
peabcopOITus B KaHAIBIAX, TPOIIECCH CEKPEIUH B STIUTEITNN KaHAJIBIEB, TIEPBUYHASI 1 BTOPUYHAS
Moua. HepBHO-TyMOpalIbHbIE MEXaHU3MBI PETryJISIIIUN MOYe00pa30BaHHUS.

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 PEKOMEHJIALIMU (YKA3ZAHUSA) IJIA 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 ¢ TpeboBanusmu @I'OC BO B yueOHOM mpoliecce MUPOKO UCTIOIb3YOTCS 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 BUJAE TECTUPOBAHMS. TEeKyIIMil KOHTPOJIb 3HAHUN M YMEHUH BKIIOYAET
IIPOBEJIEHUE YCTHOIO OIPOCa, TECTUPOBAHMSI, IPOBEPKY KOHCIIEKTOB U 3aIIUTY JTOKJIAI0B C MYJIb-
TUMEIUUHBIMU IIpe3eHTaluAMU. ITOroBblii KOHTPOJIb 3HAHUWA M YMEHHI MPEAoaraeT caaqy K-
3aMeHa B YCTHOM, MMCHbMEHHOM (hopMme (TecTUpOBaHME) WM 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 3amucCh JICKIUU — HEMPEMEHHOE YCJIOBHUE YCIEITHOW CaMOCTOSITEIIbHON pabOoThI
KaKJ0ro cryieHta. I[lostomy cTyaeHTam, MPUCYTCTBYIOIIMM Ha JIEKLUHMSX, BaXHO HE TOJBKO
BHHUMATEJIbHO CIIyLIaTh IPENoJaBaTesis, HO M KOHCIIEKTHUPOBAaTh HM3JaraeMbplii UM MaTepual.
KoncnektupoBanue npeacrapisieT co0oil cxatoe U cBOOOJHOE M3NIOKEHHE Hanboliee BaXKHBIX
BOMIPOCOB TeMbl. HeoOXxoamMo wu30eraTb MEXaHHMUECKOTO 3aNMUCHIBAHHS TEKCTa JIEKIUU 0e3
OCMBICIIMBaHMS €ro cojaepxanud. [lepen 3amucbio HagoO MOCTapaThCsi BHAYaju€ MOHSTh CMBICI
CKa3aHHOI'0, HEOOXOAMMO CTapaThCsl OTIEIMUTDH INIABHOE OT BTOPOCTENEHHOIO U, MPEXJIE BCETO,
3anucaTh OCHOBHOW Marepual, MOHATHUS. Eciu cymiecTByeT HEOOXOAMMOCTh MPHUOETHYTh K
COKpALLEHUIO, TO Ha/I0 YIIOTPEOJIATh OOLIETIPUHSATHIE COKPALLIEHUS.

Memoouueckue pexomenoayuu K 1a00pamopHbiM 3aHAMUIM

JIaGopaTopHbI€ 3aHITHS IPOBOAATCS B BU/IE BBHITIOTHEHUS HAOMIOACHUHN 1 SKCIIEPUMEHTOB,
3alUTHI MPE3EHTAINH, TMCKYCCHI O MpeajiaraeMbIM MpernoaaBareseM Aiisi 00CyKIeHUs BOIIPO-
cam, IeMOHCTpaluu BuaeounsMoB. B xo/e noBeaeHus 1a00paTOpHbIX 3aHATHI BaKHO chOpMU-
pOBaTh HaBBIKU PabOTHI C UMEIOIIMMCS B LIKOJIaX 000pyI0BaHUEM ISl TPOBEAECHUS (PU3UOIOTH-
YECKUX IKCIIEPUMEHTOB.

ITpu nmoxroToBke K 1a0OPaTOPHBIM 3aHATUAM HEOOXOIAUMO OCYIIECTBIATH CAMOCTOSTENb-
HBII TOUCK y4eOHOM nH(pOpMaIy, pacIIUPSIOLIEH U TONOJHSIONIEH JEeKIIMOHHBIN MaTepuall, uc-
N0JIb30BaTh 3HAHUS O CTPOCHUU U (PYHKIIMOHUPOBAHUM OPTaHOB U CHCTEM OPraHOB, ITOJIyYeHHbIE
IIPU U3YYEHUU aHATOMUU U Mopdonoruu yenoneka. [Ipu He06X0AUMOCTH MOKHO POKOHCYJIBTH-
pOBaThCs C MperoiaBaTesieM Yepe3 CUCTEMY AJIEKTPOHHOU Moanep K Ku o0yueHus. Bo Bpems 3a-
HSTUS CTYAECHTHI BBIIOJIHAIOT J1a00paTOpHBIE PA0OTHI B COOTBETCTBUH C MPEACTABICHHBIMU METO-
JTMKaMH, 0(OpMIIIOT OTYET 0 paboTe B paboueil TeTpaau U MpeICTaBIsIOT Ha MIPOBEPKY IMPero-
JIaBaTellto.

CamocrodrenbHas paboTa CTYJEHTOB B paMKax IMOATOTOBKHU K Ja0OpaTOPHBIM 3aHATHUSAM
BKJIIOUAET MOJTOTOBKY JIOKJIAJIOB C MYJbTUMEAUMHBIMU PE3EHTALUIMU, paboTy C INTEpaTypoit
¥ MH(POPMALIMOHHBIMU PECYPCaMU AJIs TOJATOTOBKH K YCTHOMY OIIPOCY, COCTaBJICHHE KOHCIIEKTOB,
BBITNIOJTHEHHE 3a/1aHUi B CCTEME AJIEKTPOHHOT'O 00yUEHUSI.

Memoouyeckue pekomenoayuu K opeanu3ayuu camocmosmenbHol pabomsl

B npouiecce camocTosiTensHOM paboThl HEOOX0IMMO BHUMATEIHLHO 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 3aaHUK HEOOXOIMMO U3YUUTh TPEOOBaHUS, PEABbSBIEMbIE K pe3yIbTaTaM,
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 OMOIMoTeuHbIM (POHAAM YHUBEPCUTETA M 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-
JIML, Hanucanue BeIBOOB. [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, 3all0JIHEHUe 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. BoinonHnenue pucyHs- 4
KPUHHOU CHUCTEMBI. KOB B pabo4ux TETpaIsX, 3al0JIHEHNE Ta0-
JIU1, HAIIUCAHUE BBIBOJOB.
7. | ®uznonorus cuctemsl | M3yuenue nureparypsl. Beimonnenne pucyH- 4
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- 3
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- 6
HUS. KOB B pabouux TeTpassiX, 3aloJIHeHNe Tab-
JUL, HanucaHue BeIBoAOB. [loaroroska no-
KJIAJIOB.
UTOIo 60

5 MPAKTUKYM 110 IMCHUIIJIMHE

Tema 1. BBenenue B Gpu3H0JI0THIO 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 BO30yIMMBIX 00pa30BaHUM, 3HAYCHHE MTPH U3YICHUH (DU3UOJIOTHH YEJIOBEKa.

6. Pa3apakxuMocTb, BO30yAMMOCTh, BO30YKICHNUE U TOPMOXKECHHUE.

7. MIIII, TTJ1, onnHOYHas BOTHA BO30YKICHUS.

Tema 2. ®usnosorus Bo30yIuMbIX 00pa3oBaHMil
3anaTue 1

Padora 1 IlpuroroBiieHHe PeOCKONUYECKOH JIAIKH 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 HApKOTHMUECKOTO BELIECTBA 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 BEIleCcTBa UCOIb3YIOT 10 % pacTBOp ATHIOBOTO CIUPTA, 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 pacciiaiieHne CKEJIETHBIX MBIIIIL.

Yaie Bcero 006e3ABM>KUBaHUE JIATYLIKY TPOU3BOIAT ITyTeM paspyienus [IHC — cniuanoro
u ronoBHoro mo3ra. Paspymenue [THC npousBoasaT aByms criocodamu: ¢ COXpaHEHHEM T'OJOBbI
U MyTeM JeKanuTanuu. B o0oux ciydasx JATYIIKy 3aBEpTHIBAIOT B MapiieBYIO 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, yKa3aTeIbHBIM NaJblIeM KOTOPOH Cri0at0T roJIoBY JIATYIIKU TaK, YTOOBI MEKITY
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 aTIaHTO3aThUIOYHON MeMOpaHe. [IpokosioB KoKy 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 BBECHUEM OJHON OpaHIIM HOKHUIL B POTOBYIO MOJOCTh 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: 03HAKOMUTHCS C TPHUEMAMU 00€3IBUKMBAHUS JISTYIIKH U OCHOBHBIMH 3Ta-
[aMH IPUTOTOBJIEHUS] HEPBHO-MBIIIIEUHBIX IIPENapaToB, HauOoJIee UCTIONIb3YEMBIX B Y4EOHBIX IKC-
NEPUMEHTaX.

B ¢usnonorun Bo30yxeHUsI pabOThl BBINOJIHAIOTCS NPEUMYIIECTBEHHO C MCIOJIb30Ba-
HUEM PEOCKONMYECKOH JIAMKU WUJIH, TPH HEOOXOAUMOCTH IrpapruuecKkoil perucTpaluy MbIIIEUHbIX
COKpAILEHUH, Tpernapara U30JIMPOBAHHON MKPOHOXHOW MBIIIIBI, COCTOSIIIET0 U3 MKPOHOXKHOMN
MBIIIIBI, OeIPEHHON KOCTOYKH, CEIaIUIIHOTO HEpBAa BMECTE C KYCOUYKOM MTO3BOHOYHUKA.

Matepuanbl 1 000pyaoBaHHe: HAOOp MHCTPYMEHTOB /IS MpENapupoBaHMs; 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 0esipa (B 3TOM MOJIOKEHUH XOPOIIO BBIAEISAETCS MO3BOHOYHMK) U TMEpEepexXbTe 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 WJIM NaNbIiaMHU Y€pe3 MapiIr0 YXBATUTE KOXKY 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 MO3BOHOYHHMK, Ta30Bas YacTh W CBUCAIOIIUE JIAKWA MPUHSIIN
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 MOBPEAUTH MIYIIUE MO HUMH CeAaIHIIHbIe HEPBHL. Bhipe3an
KOITYUK, [pernapaT pa3fesIuTe Ha JIBE MOJOBUHBI. J{J1s1 3TOro nepepekbTe BIOJIb CHAYalla OCTaTOK
MO3BOHOYHHKA, a 3aTeM JJOOKOBOE COUJICHEHHE.

Opny Janky OocTaBbTE Kak 3allacHYI0, COXpaHsis ee B pacTBope Punrepa. Y npyroii nmanku
HOXXHHIIAMH pa3JelIUTe OCTATOK MO3BOHOYHUKA M Ta30BYIO KOCTh, a IO Ta300€IPEHHOMY CYCTaBY
Ta30BYI0 KOCTh ynanurte. Ha 3aaneil cropoHe Oefpa mo cpefHel JTMHUM MajblaMHi pa3/IBUHbTE
MbILIIBEL. OCTOPOXKHO, HE KacasCh IMHIIETOM U HOKHULIAMU HEPBA, OTAEIIUTE €r0 OT OKPYKAIOLINX
TKaHeW BAOJIb Oenpa 10 KoieHa. HepB oTBeauTe B CTOPOHY M OUHUCTUTE OEIPEHHYIO KOCTH OT
MbI. [TonyuuBmmiicsa npenapaTt Ha3bIBACTCS PEOCKONUUECKOU TANKOU.

W3 Hero mpu HEOOXOIMMOCTH MOXKHO MOJIYYHUTh Ipernapar U30JIMPOBAHHON HKPOHOXKHOU
MBIIIIBL. J[J151 3TOT0 Ha TOJIEHH OTIENISIETCS OT KOCTH UKpOHOKHAas Mblna. CHavasa 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 PEOCKOIIUYECKOM JIANKHU U U30JMPOBAHHOM
MKPOHOXHOW MBILIIBI JATYIIKH. CaMu penapatsl 3apucyiTe B TETpaasix.

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

OaHMM U3 OCHOBHBIX (DU3HOJIOTMYECKUX CBOMCTB BO30OYAMMBIX TKAHEH SIBIIETCS 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 skcnepuMeHTaNbHbBIX YCIOBUAX AJI ONMPENETICHHs BO30YIMMOCTH 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.

Leab padoThl: SKCIEPUMEHTAIBHO ONPEAEIUTh OPOrH BO30YKIE€HHSI HEPBA M MBILIIIBI
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 J0Ie4Ka, MapieBble cal-
¢detku, pactBop Punrepa, nunerka, Jasarymka.

Xona padotbl. [IpuroToBUT HEPBHO-MBILIEYHBIN IpenapaT. DIEKTPOAbl COEIUHSIOT C
KJIEMMaMH CTUMYJIATOpA. Pydku perylnupoBKU aMIUIMTY/Abl yCTaHaBIUBaIOT Ha HyJe. [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 CHIIy Pa3Apa)KUTelsl, KOTOpas BBI3BIBAET €]]BA 3aMETHOE COKpallle-
HUE MBIIIIBI — 3TO U OYJET MOPOT pa3apa)keHus IJs HepBa.

Jlia onpenienieHns nopora pas3/ipakeHusl MBIIIIbI HA HEE HETTOCPECTBEHHO HAKJIAAbIBAIOT
AIIEKTPOJIbI, T.€. HAHOCAT MpsMoe pasapaxkeHue. [lopor pasapaxeHuss HaXOIAT TaK Ke, KaK Mpu
HENPSIMOM Pa3IpakKeHUH.

Pexomengannu Kk opopmiieHHI0 padoThl: ONMUIINTE XOJ SKCIEPUMEHTA, 3aIIUIIUTE pe-
3yJbTaThl OMBITa M IO WX aHAIM3Y JaiTe CPAaBHUTENIbHYIO OIIEHKY BO30yIMMOCTH HEpBa U
MBIIIIIBL.

Padora 3 PasapakeHne HepBHO-MBIIIEYHOI0 NpenaparTa pasjJiMuYHbIMHU pPa3IpaKuTe-
JISIMH

B ¢uznonorun npuMeHsIOTCS pa3iMyHble pa3paXUTENIN: IEKTPUYECKHE, XUMUYECKHUE,
MeXaHUYeCcKue, TeMIeparypHble u ap. Hemoctatku MexaHH4eCKOro U TeMIlepaTypHOro pasjapa-
JKEHUS 3aKJII0Yal0TCS B TOM, YTO OHU IIJIOXO JAO03MPYIOTCS U, INIABHOE, OKA3bIBAIOT BPEIHOE JIEHi-
CTBHE HA TKaHHU.

XUMHYECKOE pa3pakKeHUue MEIJICHHO NEUCTBYET U TaK e MeIIeHHO cHumaercs. [lo-
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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 JUIUTEIBHOCTh Pa3apa’keHUsI JIETKO U TOUYHO JO3UPY-
I0TCS, KOJIMYECTBEHHBIN Y4ET CUJIbI IIPOCT U, TJIaBHOE, [IOBTOPHOE IPUMEHEHUE AIEKTPUUECKOTO
pazzipaXeHHsl HEe OKa3bIBAET BPEISALIETO ACHCTBUS HA TKaHb.

[Ipu u3yuyeHun neHCTBUS JIEKTPUUYECKOrO TOKA HA TKaHb JJIMTEIBbHOE BpEMS MCIOJIb30-
BaJICsl MHAYKIMOHHBIN anmnapart J[ro0ya PeiliMoHa, KOTOpBIM MO3BOJISIT HAHOCUTH pa3apakKeHUe
OJIMHOYHBIMH 3aMbIKATEJIbHBIMU U Pa3MbIKATEIIbHBIMU MHIYKIIMOHHBIMU yJIapaMu WU PUTMHYE-
CKMM MHAYKIIMOHHBIM TOKOM.

MO’KHO HAaHOCUTh pa3paXCHUE U IOCTOSTHHBIM TOKOM OT aKKyMYJISITOpPA, BBIIPSIMUTEIS,
BApBUPYs €r0 HAIPSHKEHUE 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
menu. [Ipu mpuKOCHOBEHHH HOXKEK ITMHIIETa K HEPBY 00pa3zyeTcs 3aMKHYTasl elb U3 IByX METaJl-
JIOB ¥ HEPBA, UTPAIOILETO POJIb MPOBOJHUKA BTOPOro poaa. Bo3HUKaIOUI TOK U CIYKUT UCTOY-
HUKOM pa3JpakeHus MbIILbl. OOBIYHO rajbBaHUUECKUM NUHIIET IPUMEHSETCS 1S IPOBEPKH CO-
XPaHHOCTHU HEPBHO-MBIIIEYHOTO IIpenapara.

HcTounukom pasapakeHus npenapara MOXKeET ObITh U €ro BbiCchixaHHe. [Ipu BeicbIXaHuu
HEpBa MBIIIIA HAYMHAET CUJIBHO COKPAIIAThCS, YTO CO3aeT MPEMSITCTBUE ATl paOOTHI € mpenapa-
ToM. [loaTOMy HEOOX0IMMO MOCTOSIHHO CMauuBaTh IpenapaT pactBopom Punrepa.

Heap padoThl: dKCHEPUMEHTANBHO IOKa3aTh, YTO BO30YXKIEHUE HEPBHO-MBIIIEYHOTO
npermapara (JIro0oro Bo30yIuMoro o0pa3oBaHws) MOXHO BBI3BATh JIFOOBIMU IO TIPUPOJIE pa3ipa-
JKUTEISIMU, JOCTATOYHBIMHU 10 CUJIE U TUTEIbHOCTU JEHCTBHUS.

MaTtepuaibl 4 000pyI0BaHHe: JIEKTPOCTUMYIISATOP, SIEKTPOJIBI, HAOOP HHCTPYMEHTOB
JUISl IpENapupOBaHus; JIATYIIKA; HUTKU; FaJIbBAHUYECKUE MTUHIIETHI; CIMPTOBKA.

Xoa pa6orsl. [IpuroroBbTe HEPBHO-MBILIEUHBIN Mpenapar (PEOCKOMUYECKYIO JIAKYy); B
TEUYEHUE OIbITA BCE BPEMsI IEPKUTE €r0 BIaXXKHBIM, CMaunBasi pacTBopoM Punrepa. Paznpaxenue
HAHOCHTE Ha HEPB KaK MOXKHO Jlajbllie OT MbIbl. [lokazaTeneM Bo30yAMMOCTH U IPOBOIUMOCTH
HEpBa CIY)KUT COKPAIEHUE MBIIIILI.

1. Dnexkmpuueckoe pasopasxiceHue.

1) Pa3npakeHre HaHOCUTCS OJIMHOYHBIMH M PUTMHUECKUMHU HUMITYJIbCAMHU TOKa C MOMO-
b0 Y4EOHOT0 3JIeKTPOCTUMYJIATOpA. [1070KUTE HEPB HA AJNEKTPOIBI U MTOCIEA0BATENBHO UCTIBI-
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 rajbBaHHYECKHI MUHLET U HaOII0AaliTe COKPAIEHHE MBbIIIILI.

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

2. Mexanuueckoe pazopasiceHue.

BOnu3u no3BoHKa yiapbTe cierka o HepBy peOpoM 3aKpbIThIX HOKHHULL. Y ITUITHUTE MTUH-
neroMm. HabmroaiiTe cokparieHre MBIIIIL [0 BIMSHUEM 3TUX Pa3IpasKeHHMH.

3. Tennosoe pazopadicenue.

HarpeiiTe npenapoBanpHyr0 UINy B ropsiuell BoAe WM Ha cnuproBke. [IpukocHuTech
HarpeToi urioi (He octpueMm) K HepBy. IIpoBepbTe, COKpaIIaOTCs I MBIIIIBI IPH TAKOM K€
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 3JIEKTPUUECKOTO TOKa). CMONTE cosib pacTBOpoM Punrepa. 3amersTe, cpasy JIM IpeKpa-
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. OtkpeiTHE OMOITEKTPUIECKUX SIBICHUN

2. OnbIT 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 pa3JpaKeHUe, MPOTEKaolas Mpyu y4acTUU 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, a3 pepeHTHbIH myTh, 3¢ dexTop. [IpocTeiinme pediekTopHble AyTU CIIUH-
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 CyX0KHINN TOW e MBIIILbI, KOTOpas 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 peQIIEeKCOB MPEACTaBIECHO MO-pa3HoMy. B NByXHeipoHHOM 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 JISKUT B 3aJHUX porax cnuHHoro mosra (Puc.8.5). 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, TEIO0 KOTOPOTO JIEXKUT B MEPETHUX
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 HapylieHo XOTh OJTHO W3 HUX, pe(IeKTOpHas peakuus HEBO3-
MOJKHA.

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

Matepuanbl 1 060pya10BaHue: HAOOp MHCTPYMEHTOB Il IPENapUpOBaHUs; ILITATUB C
3aKUMOM U TipoOkoif; 0,5 % pacTBop cepHOM KHCIOTHI; (pumbTpoBaibHas Oymara, Hape3aHHas
kBafpatukamu 1o 0,25 cM?; cTakan ¢ Bojoi; 1 % pacTBOp XJIOPHUCTOTO Kalus MM HOBOKAMH;
HUTKH, JISTYIIKA.
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Xox padorel. [IpuroroBsTe CHIMHHOMO3IOBYIO JIATYHIKY, T.€. JIATYIIKY C pa3pyIICHHBIM
TOJIOBHBIM U COXPaHEHHBIM CHMHHBIM MO3roM. IlogBeckTe ee Ha ImITaTUBE, MPUKOJIOB HUKHIOIO
YeJocTh OyJIaBKOM K poOke, 3axkaToll B nepxarene. Ha npaBoii sanke B1oib 6espa oTnpenapu-
pYyWUTE CelalulIHbIA HEPB U BO3BMUTE €0 Ha JINTaTypy.

OCTOpPOXKHO MOIIKIIBIBAA JANKy MUHIETOM, YOequTech, 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-
Hoit 0,5 % pacTBOpoM cepHO KUCIOTBL. OTMEThTE PEe(PICKTOPHYIO pEaKlUi0 Ha pa3JipakeHue
KOXH KucinoToi. [lociie kaxxaoro pasnpaxeHus KUCIOTY HY>KHO CMBIBAaTh, OIIyCKas JIANKYy 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 KUCJIOTOM, OCTOPOMKHO MOJIOKUTE HA OOHAKEHHBIN YUYaCTOK 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 KMCJIOTY € MBIIIIBI, IPOBEPHTE, COXPAHMIACH JH pe(IEeKTOpHAs peakuus Ha pas-
JPAKEHUE KOXKU.

3. HaGmronaiite pedieKTOpHyI0 peakLuio TOH e MpaBoi JIalKy (C OTHpenapupoBaHHBIM
CEIAJIUIIIHBIM HEPBOM) IIPU OIYCKAHUU KOHUMKOB €€ MaJIbLEB B KUCIIOTY.

OCTOpOXKHO IPUIIOAHUMUTE OTIPENAPUPOBAHHBINA CENAIMIIHBIMN HEPB U IMOJIOXKUTE MOJ
HEro BaTKy, CMOYEHHYIO HOBOKaMHOM HJIM PacTBOPOM XJIOPUCTOIO Kaylds. JTU BELECTBA Hapy-
IIa0T IPOBOIMMOCTh HEPBA, IPUYEM CHaYasla BBIKIOYAI0TCA ad(hepeHTHbIE (LIEHTPOCTPEMUTEIb-
HBIC) BOJIOKHA, a 9yTh M03xke 3 depeHTHbIe (ICHTPOOSIKHBIL).

ITocne HanoxxeHus: Ha HepPB HOBOKauHa Kaxple 30c npoepsiite HaMuKe pedaeKTOpHOH
peakuuu Ha pa3apa’keHue Janku KucioToi. McuesHoBeHHe pedieKTOpHON peaklun yKa3blBaeT
Ha TO, YTO YyBCTBYIOIIKE BOJIOKHA IIOJHOCTBIO YTPATUIN IPOBOJIUMOCTb.

4. Tomuac sce nocie ucuesnosenus peghiexca pyu pa3ipakeHUU NpaBoy JJaNKK pasapa-
JKaiTe KUCIOTOM JIeBYIO JIaNKy, HaOII0/1ash peakuio MpaBoi. 3aTeM MOJIOKUTE HA KOXKY CIHHBI
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. Kucnory ¢ KoKy CliMHBI yJalIuTe BaTKOM, CMOYEHHOM B BoJe. JIs-
T'YUIKY IOTPY>KaTh B BOAY HE CIEIyeT, YTOObI He MOMEIIaTh JaibHeNIIel HOBOKauM3aluy HepBa.

5. Ilponomxkast HaOMIOAEHUE, OTMETHTE MOMEHT MCUE3HOBEHHS PEQIIEKTOPHON peakuuu
IPaBOil JTaNKK Ipy pa3pakeHUH IPYToil Jarky WK KOXH cuHbL. Eciiu peduiekTopHble peakiuu
JUIUTETILHOE BPEMS HE UCUE3al0T, HAPYIIbTE MPOBEIEHNE BO30YK/I€HUS 110 IBUTaTEIbHBIM BOJIOK-
HaM IyTEM IEPEPE3KU CEAATUIIHOIO HEPBA.

VY6enureck, yTo MOCIe TAaKOM Mepepe3Ku MpaBas Jiarka He BCTYIIAeT B PEaKI1I0 P HaHe-
CEHMHU PA3JIPaKEHUH 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.

Pas3pymbere ciMHHON MO3T, BCTABUB IPENAapOBAIbHYIO NIy B CHUHHOMO3T0BOM KaHai. OT-
METhTE TIOJHOE UCUE3HOBEHHE PE(PIEKTOPHBIX PEAKIIUH.

Pexomengannu k 0popMIIeHHIO padOThI. 3aIIUIINTE B TETPAIN OCHOBHBIE ITAIbI BBIIOJI-
HEHMS SKCIIEPUMEHTA, CBOM HAOIIIO/IeHHsI. AHAIM3UPYS SKCIICPUMEHT, TPUBEUTE JOKA3aTeIbCTBA
y4dacTusi B pepIeKTOpHOI peakIy Kaxa0ro 3BeHa peekTopHol qyrH: peuenrtopa, adhdepeHT-
HOT'O BOJIOKHA, IIEHTPaJIbHON HEPBHOU CHCTEMBI, 3(ppepeHTHOro BOJIIOKHA.

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

B coctaB kax70ro HepBa BXOJUT OOJBIIOE KOJIUYECTBO BOJOKOH 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 oOecrieunBaeT MHEIWHOBas o0oyiouka. 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.

Iesan padoTbl: yOeIUTHCS B CIIPABEUIMBOCTH 3aKOHA U30JUPOBAHHOTO MPOBEICHUSI 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 o0e31BUXKUTH Pa3pyLIEHUEM I'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 KOPELIKH, 00pa3yro-
mye cefalnuiHblidi HepB. CTEKISIHHBIM KPIOYKOM BBIJEJIUTE, U BO3BMUTE HA JIMTaTypbl pa3HOTO
L[BETa TPU CTBOJIMKA M3 COCTaBa CEAANMUIIHOIO HepBa. PasnpakaliTe mocaen0BaTENbHO KaX bl
KOPELIOK ITOPOTrOBBIMHU U1l HUX UMITyJIbCaMU ¢ 4acToToi 5 ['i. [Ipu pa3zapakeHnn Kaxx10ro cTBo-
JMKa oOpaTUTe BHUMaHUE HA XapaKTep JABMKEHUH, KaKHe IPYIIbl MBILIL COKPALIAIOTCs, KaKOBa
MHTEHCUBHOCTh COKpamieHuid (OHM pa3nuuHbl). Ecim Obl BO30YXKIIEHHE MEPEXOIMIIO OT OJHOTO
BOJIOKHA Ha COCE/IHUE B COCTABE CEAAIUIIHOIO HEpBa, TO HAOIIOIAEMOro pa3HOOOpa3ue JIBUXKe-
HUI He ObUTO OBI B CBSI3M C HAPYIICHUEM «aIPECHOCTI JOCTABKH K MbIIIAM 3()(epeHTHBIX HM-
IIyJIBCOB.

Pexomengaunu kK opopmjieHUI0 padoThl. 3anumure padoTy B T€Tpaab, MOJPOOHO 3a-
(UKCUPOBAB XapaKTep COKPAILCHUH MBI IPU CTUMYJISALUN KaXXJI0T0 KOPELIKa CeJalUIIHOIO
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 BO3MOXHOCTHU IMPOBENEHUSI BO30YXKAECHUS SKCIEpH-
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 JATYIIKH, TOBOPAauMBalOT 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 HEOOXOIMMO 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 MaKCUMAJIbHO OJIMkKe K KOJIEHHOMY cycTaBy. Temnepb rosieHb U 0eapo coeau-
HEHbI MEXIy CO0OI TOJBKO C MOMOIIBIO0 CeJANIMIIHOrO HepBa. [Ipenmapar ykiaabplBalOT 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 opopmiieHuro 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

Pacnipoctpanenue Bo30yKA€HUS TI0 HEPBHOMY BOJIOKHY BO3MO>KHO TOJIBKO B TOM Ciy4ae,
€CJIM COXpaHeHa ero aHaToMuueckas M (pu3nogoruueckast HeJocTHOCTh. [Ipu nepeBsizke HEpBHOTO
BOJIOKHA, €r0 OXJIAKICHUU WU BO3JIEHCTBUN (hapMaKOJIOTHUECKUX BEIIECTB HapylaeTcs Gu3no-
JIOTHYECKasl 1IeIOCTHOCTh HEPBHOT'O BOJIOKHA, &, CJIEZIOBATEIBHO, U €r0 MPOBOJIUMOCTbD.

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, NpenapoBalibHas AOLIEYKa; BaTa, pacTBOp Punrepa, 2 % pacTBOp HOBOKaWHA WU
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3% pacTBOp aMMUaKa; JISATyIIKa.

Xoa pa6orbl. IIpUroTroBUTH HEPBHO-MBIIIEUHBIN IpenapaT (PEOCKOMUYECKYIO JIAIKY).
Hanoxuts HepB Ha 3JIEKTPO/IbI U BKIOYUTH CTUMYIISITOP. HalmrogaroTest cokpamieH s MbILIIT Ipe-
napara. 3aTeM Ha CPeIHUM y4acTOK HEpBa HAKJIa/bIBAIOT BATHBIM JKI'yTUK, CMOYEHHBIN 2 % pac-
TBOPOM HOBOKaWHa (WJIK PACTBOPOM aMMHaka). BHOBb BKJIIOYAIOT CTUMYJIATOP Yepe3 Kaxkpie 30
C J10 TeX IOp, [T0KA HE IIPOSIBUTCS OTCYTCTBUE OTBETA Ha pa3jipakeHue. [locie 3Toro BaTHbIN KIy-
TUK OBICTPO YJAJIUTh, a Iperapar nepeHectu B pactsop Punrepa. Uepes3 — 5 MUH BHOBB HepuO-
audecku (yepes 30 ¢) pazapakaroT HEPB TOKOM, [10KA HE MOSABSITCS COKPAILEHUS MBIIILI.

Pexomenaaunu Kk opopMieHUI0 padoThbl. 3apOTOKOJUPYHTE OMBIT, 3AMUIIUTE AHAJIH-
TUYECKUE PACCYKJICHHS [0 CBOMM HaOJIIOICHUSAM U OOBSICHUTE, 0YeMY HapylieHue (hrU3noIoru-
YECKOM LEJIOCTHOCTU HEPBA IPUBOJUT K HAPYIIEHHUIO €r0 MPOBOJIUMOCTH.

PaGora 10 HabGuronenue nocJieqoBareibHON cymmannu Bo30y:xkaenusi B HHC

OpaHO 13 BaXKHEUIIUX CBOWCTB HEPBHOTO IIEHTPA — CHOCOOHOCTh CYMMHPOBATh 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 ONPEACICHHON ONTHMAJIBHON 4acTOTOM, IOAIOPOTrOBbIE
UMITYJIbCHl BBI3BIBAIOT CYMMAIIMIO BO30YKIAIOIIUX MOCTCUHANTHYECKUX MMOTEHIMAIOB, 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
CyMMalllu{ 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 CriMHANBHYIO JIATYIIKY U MOABECHTE €€ Ha mrTatuse. [Ipuco-
€IMHUTE K CTUMYJIATOPY JIBa poBoja. MIx cB0OOIHbIE KOHIIbI, OYMILIEHHBIE OT U30JISALIUHN, HAMO-
TaliTe BOKPYT FOJICHU Ha PacCTOSIHUM 1 M JIpyrT OT Apyra.

Pazgpaxkas mpemnapar yCHIMBAIOIIMMUCS OJUHOYHBIMHU 3JEKTPUUYECKUMH HMITYJIbCAMH,
ompeeauTe mopor pedrekTopHoi crudaTenTbHON peakluy JIanKy (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 MIaBHO 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 PE3yJIbTATOB; 3apH-
CylTe CXeMy YCTaHOBKH OIIbITA, CAENaliTe BHIBOIBI.

Padora 11 Uppaananust Bo30ykKAeHUsI B CIMHHOM MO3re

[Tporecc BO30YKIeHNS UITH TOPMOKEHUSI, BOSHUKIIIHNI B IIEHTPAIIBHONW HEPBHOM CHCTEME,
pacripoctpansiercs (uppaauupyet). Uppaanarus Bo30yX1eHHUs 3aBUCUT OT CHJIBI M JJTUTEITbHOCTH
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 AIUTEILHOCTH MOKET BOSHUKHYTH TOPMO-
KEHHE.

ean padoThl: HAOMIOAATH UPPAAUAINIO BO30YKIEHUS B CIMHHOM MO3T€ JISTYIIKHA TIPH
pazJipa)XeHUU KOXU Ipernapara KUCIOTOH; BBISIBUTh 3aBUCUMOCTb CTEIEHU UPPATUaLlU OT CUIIbI
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 BOJOKHA B IIEIOCTHON PeQIIEKTOPHON JIyre MPOBOISAT BO30OYKICHHE B
CTPOrO OMpeAeIEHHOM HaNpaBICHUU?

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

9. OOBsicHUTE MEXaHU3M BPEMEHHOM CyMMaIlny.

10. CTpuxHuH — 1, JACWUCTBYIOUIMI Ha LEHTPAIbHYI0 HEPBHYIO cucremy. Kakos
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 UppaJualiio BO30YKIECHUS U HAPaBJISET €ro Mo OnpeneléHHOMY MyTH K 3 dekTopy.

[TposiBieHUsT LIEHTPaTbHOIO TOPMOXKEHUS pazHooOpasHbl. Ilpexne Bcero, TopmMoxeHue
pa3zensioT Ha epBUYHbIE U BTOpUUHbIE (opMbl. OHH, B CBOIO OYEpE/b, PA3IUYAIOTCS 10 JIOKa-
JIU3alUy UCTOYHHMKA TOPMOYKEHHUs Ha IOCTCHUHANTUYECKUE M IpecHHanTudeckue. M, HakoHer,
pa3nuuMsl IPOSBISAIOTCS [0 MEXaHU3MY (POPMHUPOBAHUS TOPMO3HOTO IpOLECCa: OJJHU BUJIbI TOP-
MO’KEHUS TUIIEPIOJIIPU3ALMOHHBIE, IPYTHE — IENOJIIPU3aLlMOHHBIE.

OTkpbiTHE LEHTpaIbHOrO TOpMOKeHus npuHamiexxut .M. CeuenoBy. OH B 1862 r.
Ha0JIr01a7 TOPMOYKEHHE CIMHHOMO3IOBBIX pe(IEKCOB NPU Pa3IpaKeHUH IPOMEKYTOUHOTO
Mo3ra (3pUTeNbHBIX OyTPOB) KPUCTANIMKOM MOBAapEHHOM cou. BHemHe 310 BhIpakanaoch B 3Ha-
YUTEIHHOM YMEHBUICHUHU peduIeKTOpHON peakiuy (YBeIHUEHHH BpeMEHH pedliekca) WK ee mpe-
KpamieHud. CHATHE KpUCTAUIMKA TOBAPEHHOM COJIM MPUBOAMIO K BOCCTAHOBJIEHUIO UCXOIHOTO
BpeMeHH peduiekca.

ean padoThl: Bocipon3BecTH Kiaccuyeckuii onbIT .M. CedyeHoBa, HaOII01aTh TOPMO-
KEHHE CIIMHAIBHOTO pedieKca Ha KUCIIOTY MPU HAJOKEHUN KPUCTAJUIMKA MIOBAPEHHON CONM Ha
pa3pe3 IpoOMEXXyTOYHOTO MO3Ta.

Matepuaibl 1 060pya10BaHue: HAOOp MHCTPYMEHTOB Ui NIPENapUpOBaHUs; ITATHB C
3aKUMOM U 1poOKkoit; cekynaomep;0,2 % u 0,3 % pacTBOpbI CEpHOM KHUCIOTHI; KPUCTAILIBI XJI0-
PHCTOr0 HATpPUs; CTaKaH C BOJIOH; (U3MOIOrHYECcKHi pacTBOp; GuiabTpoBaibHas Oymara; Mapiie-
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 TAJIBIIBI yACPKUBAIN JIATYIIKy. Crenaite monepeyHblil pa3pe3 KOXU K3a1u



24

OT HOCOBBIX OTBepcTUid. 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 YepenHOi KOPOOKH PacCMOTPUTE TOJIOBHOM MO3T M IIEPEPEKbTE €ro M0
3a/lHeEMY Kparo OOJIbIIUX MOIyIIapui (110 JMHUM CEYEHOBCKOIO pa3pesa), cTapasiCh COXpaHUTh He-
MOBPEXACHHBIMU 3pUTEIbHBIC 107U, OTAeNEHHbBIE pa3pe30M OOJIbIINE MOTyIIapUs yIaTUTh.

[TonBechTe NATYIIKY HA IITATHBE M 3aJ0XKHUTE MOJIOCTh Yeperna HeOOIbIINM BaTHBIM IlIa-
pukoM. YUepe3 5 — 10 MuH omnpeaensiTe TPHKIbI ¢ UHTEPBAJIOM B 2 MUH BpeMsl peduiekca 1mo
TrOpKy, KaXJIblil pa3 3amMchiBas pe3yJbTaT Ha YEPHOBOM JIMCTKE. 3aTEM pAaCCUUTANTE CpeaHEE
Bpemsi. KoHIIeHTpanuio KUCIOTHI MPeIBAPUTENILHO OI0epUTe, UCXOAS U3 PEaKTUBHOCTH Mpera-
pata (;KenaTeNbHO MoTy4aTh Bpems pediekca B npeznenax 4 — 7 ¢). [lorom Ha pa3pes 3puTeIbHBIX
OyrpoB, OCYIICHHBIN MPeABAPUTENBHO (PUIBTPOBATLHON OyMaroii, HaIOKUTE KPUCTAILTUK TTOBa-
penHoi conu. Yepes kaxplie 20 ¢ HECKOIBKO pa3 NoAps (MEHSS IOTPYy’KaeMble B KUCIIOTY JIANKH)
ompezensere Bpems pediekca, moka He yOeIuTech, 4TO OHO 3HAUYUTENBHO YBETUYHIOCh. BrICTpO
yAJIUTE MUHILIETOM C IOBEPXHOCTHU MO3ra KPUCTAIUK COJIM U CMOMTE €€ OCTaTKU (pu3nosaoruye-
CKHUM PacTBOPOM (JIATYIIKY JA€pKaThb FOJIOBOW BHU3).

CHOBa HECKOJIBKO pa3 ompejaeinTe BpeMs pediiekca, IoKka OHO HE CTaHET M0 BEJIUYHHE
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 TOPMOYKCHHUS
Bpems pe- 1-e onpenenenue | 2-e onpeneneHue | 3-e onpenenenue | CpemHee Bpems
bnekca 10
HaJIOXKEHUS
COJIH
Bpewms pe-
¢nekca npu
HaJIOXKEHUH
COJIH
Bpewms pe-
¢nekca nocne
HaJIOXEHUS
COJIIH

[Ipoananu3upyiite BHECEHHBIEC B TAOJIUILY IaHHBIE U C/IEJIATE BHIBOJIBI.

Onummre MEXaHU3M TOPMOXKEHHS CITIMHAIBHOTO pediiekca Ha pa3ipakeHrne KOXKH KHCIIO-

TOM.

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

TopmokeHue CHMHHOMO3TOBBIX pe(hIeKCOB MOXKET BOSHUKHYTH HE TOJIBKO MPH pa3apake-
HUU TOJIOBHOMO3TOBBIX CTPYKTYp, KaK 3TO HabI0alloch B MpeAblaylel padoTe, HO U pu Ooee
CHJIBHOM, Y€M KHUCIIOTHBIN, TepupepruIeckoM pa3apakxeHuH.

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

Martepuanbl 1 o0opyaoBaHue: HA0Op MHCTPYMEHTOB JIJIsl IPEMapUpPOBAHUS; 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 U3MepbTe BpeMs pediiekca o Tropky. Onpenenute cpegHee Bpems pediekca. [locne 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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CUWJIbHBIH, TO pedIeKc Ha KUCIOTY MOSBUTCS ¢ OOJBIINM YBEIHUEHUEM BPEMEHHU pediiekca.

Pexomennauuu k opopMiIeHHI0 padoThl: pojieiaB padoTy, CpaBHUTE 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 NM0JIOBO JOMMHAHTHI y cAMIA JSATYIIKH

OnHUM K3 OCHOBHBIX INPHUHIMIIOB AESITEIBHOCTA LIEHTPAIbHON HEPBHOW CHCTEMBI SIBJIS-
€TCsl MPUHIIMI JOMUHAHTBI, BBIIBUHYTHIN A.A. YXTOMCKUM. JIOMHHAHTa — 3TO OYar MOBHIIICHHON
B0O30YyIMMOCTHU B LIEHTPAIIbHON HEPBHOI CHCTEME U XapaKTePU3YIOIIHICS BEIPa)KEHHOM yCTONYH-
BOCTBIO M CIIOCOOHOCTBIO OKa3bIBaTh TOPMO3HOE BIMSHHE HA PyTUE HEHTPHI. JJOMIUHAHTHBIN oyar
M3MEHSET TEKYIIyI0 paboTy HEPBHBIX LIEHTPOB ITyTEM OTKJIOHEHUS Ha ce0s UMITYJIbCOB, KOTOPbIE
IPU OTCYTCTBHH JOMHHAHTBI BBI3BIBAIOT JAPYTYI0 PE(PICKTOPHYIO PEAKLUIO. Y CHIIMBAIOIINHA d(-
(heKT «ITOCTOPOHHUX» UMITYJIbCOB MOKET UMETh MECTO JIUIIIb IIPU OMPEICTICHHON CTENEH! UX BO3-
Oyxnatonie criocooHocTr. CIMIIKOM CHIIbHBIE UMITYJIBCHI MOTYT ITEPEBECTH JIOMUHAHTHBIN oyar
B TOpMOXeHue. [ [puHIMN 1OMUHAHTHI OTpaXkaeT TMHAMHUYHBIN XapaKTep OTHOLIEHUM, CKJIaAbIBa-
IOLUXCS MEXY Pa3JINYHbIMU HEPBHBIMU 00PAa30BaHUSIMHU B IIPOLIECCE UX ACSTEIbHOCTH.

JloMuHaHTa OnpenensieT MOBEICHUE YEIOBEKa U )KMUBOTHBIX B KaXKIblii KOHKPETHBIA MO-
MEHT U3HHU (aKTbl BHUMAaHHUS, COCPEIOTOUYEHMS U Jp.). PasnuuaroT u matonoruyeckue JA0Mu-
HAaHTBI.

[Tpumepom pu3HOTOTHYECKON TOMHUHAHTBHI MOXKET CITYKUTh OOHUMATEIbHBIN pediiekc y
CaMIIOB JIATYIIEK BO BpeMs BeCEHHEero nKkpoMeranusi. OHaKko 3ToT pedieKe MOXKHO BbI3BATh U B
JPyTO€ BpeMsi TO1a, CTUMYJIHPYS I TEIbHOCTH TOJIOBBIX KeJie3 MHBEKINEH IKCTpaKTa TUITo(u3a.
OOHMMATENbHBIM TOHUYECKUH pedIIeKe OCYIIEeCTBISETCS Y CaMIIOB JISATYIICK MPU pa3ApakeHUu
KO TPy U BHYTPEHHEH MTOBEPXHOCTHU MEPEAHUX JIall.

Heab padoThl: UCONB3YsS OOHUMATENbHBIN pedieke caMiia IATYIIKK Ha0I0AaTh TIOMH-
HaHTHBIN npuHIun aesreabHocty [IHC u cBoiicTBa JOMUHAHTHOTO O04Yara BO30yXIACHUSI.

Martepuanbl 1 000pyaoBaHHe: JATYIIKH (CaMIIbl), CTUMYIISTOP, pa3Apakaroninue dJieK-
TPO/Ibl, IPETIAPOBAIIbHBIN Ha0Op, IITATUB C MPOOKOH, THEBMOrpaduueckas yCTaHOBKA C 3aMEHOM
PE3WHOBOM MaH)XEThl Ha TOHKUN OalIOHUMK M3 Majiblla XUPYPrUUECKOM mepyaTku, KuMorpaag,
dbunsTpoBasibHas Oymara, 0,3 %, 1 % u 10 %-ii pacTBopbI cepHOIl KUCIOTHI, (PU3NOTOTHIECKUIN
pacTBop.

Xoa padoThl. Y caMiia JSATYIIKM B BECEHHEE BpeMs (WM B APYroi Nepuoj Ipu yCIOBUU
WHBEKIIUHU SKCTPaKTa TUo(pr3a) yIaduTh OOJbIIHE MONyIIapus. JIArymKy moaBecuTsh Ha mpooKke
mratuBa. [Tpunoxxute 6annoHuyuk Kk rpyau. HaOmonath cxBaThiBaHME OalsIOHUMKA MEPEIHUMU
JanaMu U €ro JUIMTENIbHOE yIepKUBaHUE.

Pa3znpaxarp AATyniKy NoOmMIbIBAHUEM MUHIIETOM 33JHUX KOHEYHOCTEH, HaKJaAbIBaHUEM
Ha HUX OyMaxku, cMo4eHHOH 0,3 % cepHOI KUCIOTOM WK CIa0bIM dJIEKTPUIECKHM TOKOM ITyTeM
MIPUKIIAIBIBAHUS 3JIEKTPOJIOB, COEAMHEHHBIX CO CTUMYJISITOpoM. HabmonaTh ipu 3TOM ycuiieHue
TOHYCa MBIIIII, YYaCTBYIOIIMX B OOHMMATEeTbHOM pediekce, M0 M3MEHEHUIO 3allMCH Ha KUMO-
rpade, oTpaxarolieit ”3MeHeHue AaBiieHus B 6autoHuyrke. OJHOBPEMEHHO OTMETUTH OTCYTCTBHE
cneuruueckux peduieKcoB COKpalieHus 3aJHUX KOHEUHOCTEM.

CunbHoe pazapaxenue (10 % cepHas KuCI0Ta, CYIMIECTBEHHO CBEPXIIOPOTOBAS IJICKTPH-
YyecKasi CTUMYJISIUS) MOTYT BBI3BaTh 3aIIUTHBINA peduieKkc, OCIa0UuB TEM CaMbIM OOHMMATEIHHYIO
peaxIuio.

Pexomennauum k opopmiieHHI0 padoTbl: 0GOPMUTH MPOTOKOI B TETPaH, 0CO00 Je-
TaJbHO OTpa3uB HaOMOAEHU, U X aHanu3. ChaenaTe KOHCTaTUpYyHoLue BbIBOABI. KumorpamMmmy
MEePEKONUPOBATh B TETPA/lb.

KoHTpoJibHBIE BONIPOCHI:

1. KakoBo 3HaueHue TopMoxxeHus B nestesnbHocTy [LIHC?

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

3. K xakoMy BHUay OTHECETe TOPMOKEHHE, BbI3BaHHOE CHIMHBIM NEpUPEPUISCKUM pa3-
IpaxuTteneM (2-s paboTa 3TOro 3aHsATHs)?
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4. OxapakTepu3yiTe JOMUHAHTY KaK OO TPUHITUT pabOTHI IIECHTPATILHON HEPBHOM CH-
CTEMEL.

5. Kakumu cBolicTBamu 00agaeT JOMAHAHTHBIN oyar?

6. Packpoiite poJib JTOMUHAHTHI B TOBEICHUH YEJIOBEKA.

3anstue 6

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

J171s1 BBIACHEHM S POJIM PA3JIMYHBIX OTJEJIO0B F'OJIOBHOI'O MO3ra B PEryJIsiLluU TOHYCa CKEJIeT-
HBIX MBIIII OOBIYHO UCIIOJIB3YIOT METOIBI TIEpepe30K U dKcTupHanuii. C UX MOMOIIBI0 Y Pa3HbIX
KJIACCOB TIO3BOHOYHBIX )KMBOTHBIX OBLTH BBISBJICHBI O0IIKE YEPThI, @ TAKKE HEKOTOpPhIE 0COOEH-
HOCTH B MEXaHU3MaX LIEHTPAJIbHOM PETyISIUU MBIIIIEYHOr0 TOHYCca. B yacTHOCTH, OKa3a710Ch, YTO
yaaienue y asarymku Beicuiero otaena [{THC — koHeuHOro Mo3ra — CylecTBEHHO HE OTPaKaeTCs
HU Ha 1103€, HM Ha CIOCOOHOCTH KMBOTHOTO TIPOU3BOJIUTDH CIIOKHBIE KOOPAUHUPOBAHHBIC JIBUTa-
TeJbHBIC aKThl. B oTiiMuMe OT MAryIky y 00e3bsiHbI M YeJIOBEKa y1ajeHHe MOTyIIaphii 00IbIIOro
MO3ra BEJET K OTYETIUBBIM PACCTPONCTBAM JBUKEHUM.

BynbbapHbie AATYIIKK yTPAuMBAIOT CIOCOOHOCTH MOIICPKUBATH €CTECTBEHHYIO JIJIsl HUX
o3y cujieHus. Tem He MeHee, Y TaKUX JISATYIIEK COXPaHAETCs OJIMH U3 BBIMPSIMUTEIBHBIX pediiek-
COB — pedieKc epeBopaurBaHMsI CO CIIMHKU Ha JKUBOT. Y MJICKOMHUTAIOIINX OH OCYIIECTBISETCS
pH 00s13aTEIILHOM YYaCTHH CPEITHET0 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 MO30M JIATYIIKHU, €€ PeaKusiMu Ha
OoseBoe pa3apaxeHue, ClIOCOOHOCTHIO OCYIIECTBIIATH CIOXKHBIE JTOKOMOTOPHbBIE 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 COBEPIIAET MPBIKOK — CIIOKHBINA JIOKOMOTOPHBIHN akT. OHa
CIoCoOHAa OCYIIECTBIISATH LIeJICHANIPABICHHBIC IBXKEHHS M 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 PaBHOBECHUE, JISATYIIKA MIEPENOJI3AET C OJJHOM CTOPOHBI JOIIEYKU HA JPYTYIO.

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

Bpamaror narymky ¢ ycKOpeHueM B TOPU30HTaIbHOM IUIocKocTU. Bo Bpemst BpaleHus
JATYIIKA MOBOPAYMBAET I'OJIOBY B CTOPOHY, TPOTHBOIOJIOKHYIO HAIMPABICHUIO BpallleHus. B Ty
K€ CaMyl0 CTOPOHY U3rH0OaeTcs U ee TyJIOBHIIIE.

CaxaroT JISTYIIKY Ha JOIIEYKY, KOTOPYIO 3aTeM OBICTPO TO OIYCKArOT, TO MOJHUMAIOT.
OTMeyaroT, 4To B Havajie MOoAbEMA JISATYIIKA MPHKUMAETCS K TUIOCKOCTU OMOpPHI, a B KOHIE €ro
MIPUTIOTHUMAETCS Ha JlankaxX. B Havasne u KoHIIe cIycka HaOII0Jal0TCs POTHUBOIOJIOKHBIE PEak-
LUH.

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

Ilocnedocmeusn 08ycmoponnezo yoanenus KoHeuno2o mo32a. 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
MIPOCBEYMBAIOIMI Yepe3 KOCTH Yeperna rojIoBHOM Mo3r. MajJeHbKMMU HOKHULIAMH OCTOPOKHO,
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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JISIIOT €r0, OTJENIMB CKajbIelieM OT HIDKeNeXKalux oTaenoB. Kpas pazpe3aHHOM KOXXKU MOATATH-
BAIOT JIPYT K APYTY U CIIMBAIOT.

[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 JIAINKY JISTYIIKH B CTOPOHY, TO OHA MOATATUBAET €€ K TYJIOBHIILY; 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
TYyJIOBUIIIA BBI3BIBAET KBAKaHbE. 1aKkum 00paszom, y TUuleHHOU KOHEeUHO20 MO32a NA2YUWKU COXPa-
HAEmMCsl HOPMANbHASL N03d U CNOCOOHOCHb COBEPUIAMb CLOJNHCHBLE TIOKOMOmMOpHble akmbl. Kpome
TOTO, Y TAKOM JISTYIIKHA COXPAHSIOTCS BBIIPSAMUTENbHBIE Pe(IICKCHI, a TaKkKe pedIeKChl Ha YTII0-
BOE YCKOPEHHE.

Ilocneocmeusn 00HOCMOPOHHEZO YOANEHUA RPOMENCYMOUHO20 U CpedHe2o mo32a. Jlns
3TOro y OecroylapHoi JIATYIIKY TJa3HBIM CKalbIIeNIeM OTAEIUTE OT MPOJI0JIrOBATOr0 MO3ra 1
yIaJIUTe C OJHOW CTOPOHBI MPOMEXKYTOUHBIH U CpeHUid MO3T. OCTaHOBUTE KPOBOTCUCHHE BaT-
HBIMH TaMIIOHaMH. Yepe3 HECKOJIBKO MUHYT MPOBEPHTE 03y, XapaKTep JIOKOMOLIMU Ha CyIIe U B
BoJIe. YOeauTech B TOM, YTO P OJJHOCTOPOHHEM yTAIIEHUH TPOMEKYTOYHOTO U CPETHETO MO3Ta
y JIATYIIKH NOGbIULAEMCS MbIUEYHBIN MOHYC HA CIMOPOHE dKCMUPRAyuU, 8Cle0cmsue ye20 OHd
cogepuiaem Kpy208bie 08UNCEHUsL HA CYule, a 8 800e ewé U NOBOPAUUBAEMCsl BOKPY2 C80€U OCU.

Ilocneocmeusn noanozo yoaneHus NPOMENHCYMOUHO20 U cPeOHezo Mmo32a. Jlsrymika
OCTaBJIIETCS TOJIBKO C MPOJOITOBATHIM U CIIMHHBIM MO3roM. Takast JIsrymika Ha3bIBaeTcs OyIb-
OapHOH.

VY OynpOapHOii JATYIIKH HCYe3aeT paHee HaOIoAaBIIeecs OAHOCTOPOHHEE MOBBIIICHUE
MBIILIEYHOTO TOHYca. Ho mo3a mpu mocajike HempaBHibHAs, TOJIOBA €€ OMylIeHa BHU3, TYJIOBHILE
NPUXKATO K IJIOCKOCTH OMOPHI. JIATyIIKa yTpauynBaeT cioCOOHOCTh COBEPIIATh IMTOYTH BCE CIIOXK-
HBIE IOKOMOTOPHBIE aKThI, BCE CTATOKWHETHYECKHE U MOYTH BCE CTATHYECKHE pedIeKChl: OHA HE
pearupyeTt IpbDKKOM Ha 0OJIeBOE pasapa)keHHe (XOTS JIANKU ee MPHUXOJAT B JABIKEHHE), HE CO-
BEpIIAET MJIaBaTeIbHbIX IBUKECHUHN, yTPAauYNBaeT CIOCOOHOCTh COXPaHATh PABHOBECHE U MEPETO-
3aTh C OJIHOM TpaHM JOUICYKH HA APYTYI0. Y OyIp0apHOM JSATYIIKHA OTCYTCTBYIOT «JTH(THBIE» pe-
¢uiekchbl U pedekc MPOTUBOBpAILlEHUs. Y HEE COXpaHAaemcs auilb 00UH MOHUYECKUL bINPAMU-
menbHblll peghexc — peghiekc nepeeopauusanus: NepeBepHyTas Ha COUHKY JIATYIIKA, XOTA U C
HECKOJIBKUX TOIBITOK, HO BCE YK€ MEPEBOPAYNBAETCS HA KHUBOT U MPUHUMAET €CTECTBEHHOE IO-
JIOXKEHHE.

Ilocneocmeun yoanenusa npooon2oeamozo mo3za y 0yavoapnoii aazywiku. J{ns onsita
UCTIONB3YIOT OybOapHYIO JISTYIIKY TpeAbLIyIIero onbeita. OCTpbIM CKaJbIIENIeM MM Tpenapo-
BaJIbHOM HIJION pa3pylIbTe MPOA0ATroBaThIi MO3T. JKUBOTHOE CTAHOBUTCS CIIMHAJIBHBIM.

VY cniuHaNBHOH JISTYIIKH 11033 OTCYTCTBYET: TOJI0BA U TYJIOBHUIIE pacIIacTaHbl Ha IIOCKO-
CTH OTIOPBI, MBIIIIBI KOHEYHOCTEN pacciabiensl. VcuezaeT mocineHui CTaTUYeCKUi BBITPSIMU-
TEJNBHBIA pedIeKc: MoIokeHHast Ha CIIMHKY JISTYIIKA OoJblle He mepeBopauuBaetcs. Coxpansi-
emcsl Ul MUHUMATbHBIN MbIUEYHbIN MOHYC, CHOCOOHOCMb 0MEeUamy HA PA30PaXCeHue KO*CU
MYL08UWA U KOHEYHOCHEU NPOCIMbIMU Ce2MEHMAaPHLIMU PeIeKMOPHbIMU AKmamu — ccubanuem,
pazeubanuem, nomupanuem u m.n.

Pexomenpauum k opopmiieHuo padorbl. OTpasuTe B MPOTOKOJIE OCHOBHBIE ATAIlbl Me-
TOJUKHU pabOThHI U HAOJIIOICHHS Ha Kax/10M dTare. Mi300pa3ute cxemMaTuyeck roJI0BHOW 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 JISTYIIKH.

Padora 17 Ha0/ronenne CHHHAJBHBIX pedieKcoB y JSATryIIKH

VY4acToK KOXHM Tena, MPH pa3JpaKeHUH KOTOPOTO BO3HUKAET OIpPENEeNCHHBINH pediiekc,
Ha3bIBAETCS €0 PELeNTUBHBIM I0JIeM. Y CIUHHOMO3TOBOH JIATYIIKU MIPU pa3IpaskeHUH Te€X WU
MHBIX PELENTUBHBIX MOJIE BO3HUKAIOT CTPOTO OIpe/IeJICHHbIE PEaKIIUH.

Heas padoTsl: uccienoBaTh peQIeKTOPHYIO AEATEIBHOCT CIIMHHOTO MO3Ta JISTYIIKH,
OTIPEIeNIUTh PELETITUBHBIE MOJISI OCHOBHBIX €r0 PEQIIEKCOB.
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Matepuanbsl 1 060pya1oBaHue: HAOOp MHCTPYMEHTOB I IPENapUpOBaHUs; ITAaTUB C
3aKUMOM | 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.

ITocne Toro kak npoieT MoK (IocaeonepalioOHHOE YTHETEHUE CIIMHHOTO MO3ra), Ucclie-
nyiTe peduieKchl CHUHHOIO MO3ra IIPH pa3ApakeHUH Pa3InYHbIX PELENTHBHBIX 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 KOHeYHOCm.

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

3. IlotupatenbHblil pedaekc BOZHUKAET IPU pa3IpaKeHUH Pa3HbIX Y4aCTKOB KOXU. Eciau
OyMa)KKy, CMOYEHHYIO pPAaCTBOPOM CEpHON KHCIIOThI, IPUIIOKUTD K HApy>KHOU [TOBEPXHOCTHU Oeipa
WIM OKOJIO aHAJIbHOTO OTBEPCTHSI, BOSHUKHET nomupamenvhsiii pedieKc 3aJHUX KOHEUHOCTEH.
[Tpu TakoM ke pa3pa>keHMH OOKOBOW CTOPOHBI TYJIOBUILA BO3HUKHET OTUPATENBbHBTH pediiexc
TOM KOHEYHOCTH, OJIMKE K KOTOPOH pacrnojokeHa OyMakka, CMOUYEHHasl CEpHOM KUCIOTOM. [/o-
mupamenbHomil peghyieKc nepeoHuUx 1anoK BOZHUKACT IPHU pa3ApakeHUHN KOXKU MEXTy STHUMHU Jarl-
KaMHU.

Pexomennanum k opopmiieHHI0 padoTbl: 00BbSICHUTE HAONIOJaeMbIe SBJICHUS; X0 pa-
00TbI, pe3yIbTaThl HAOIIOAEHHUI U BHIBOBI 3aIIUIINTE B T€TPaib. JKelaTenbHO CXeMaTUYHO 3apU-
COBAaTh CIUHAIBHYIO JIATYIIKY C IIOMEYEHHBIMU PELENTUBHBIMU IMOJIAMU HAaOJIIOJIABIIUXCS pe-
(brekcos.

3andarue 7

Padora 18 Haduronenne nponpuonenTHBHBIX CIIMHAJBHBIX pe()ieKcoB y Yel10BeKa

OcHOBY (GyHKIMI HEPBHOIN CHUCTEMBI — OT CaMbIX IMPOCTBIX peakiHii 10 Hanboee CI0oXK-
HBIX — COCTaBJISIET pe(IeKTOpHAs AEATEIbHOCTD, POSIBIsieMast CJI0KHBIM B3aUMOJIEICTBHEM 0€3-
YCIIOBHBIX M YCIIOBHBIX Pe(IIEKCOB.

besycnoBHbIMU pediiekcaMu Ha3bIBaOTCS MTOCTOSSHHBIE U BPOKICHHbBIE PEAKIIMU Ha pa3-
JIMYHBIE BO3ICHCTBYS M3 BHEIIHEH M BHYTPEHHEH CpElbl, OCYIECTBIISIEMBIE YEPE3 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. Bo3HUKAaET IpH yJape HEBPOJIOTMUECKUM MOJIOTOYKOM IO 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 — CMbIKAaHHE BEK.

Kopneanwvnuuii peghnexc. BozHukaet npu 0CTOpOKHOM IMPUKOCHOBEHUH BaTKOM JTHOO0 MsT-
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-
POJKY MpH CJIeTKa OTKPHITOM pTe. PediekTopHas qyra: 4yBCTBUTEIbHbBIE BOJIOKHA HUKHEUYEIIOCT-
Horo HepBa (l1l BeTBb TpOHHUYHOTO HEpBa), UYyBCTBUTEIBHOE SIAPO TPOMHUYHOTO HEPBA, ABUTA-
TEJBHOE €ro SAPO B MOCTY, IBUTaTEJIbHbIE BETBU TPOMHUYHOTO HEpBa. OTBETHAs peaklMs — CO-
KpallleHHe KeBaTeIbHbIX MBIIIII.

Peghnexc c cyxorncunua ccubamenn eepxueil Koneunocmu. Bo3HUKaeT npu yape HEBPO-
JIOTUYECKUM MOJIOTOUYKOM I10 CYXOKHJIMIO JIBYTJIABOM MBIIIIIBI B IOKTEBOM crude. PediexropHas
JIyra: 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. PedrexTopHas ayra: MbIIIEYHO-KOXK-
ueiil HepB, VII u VIII meiinbie cermenTsl ciuHHOTO MO3ra. OTBETHasi peaklusi — COKpallleHHE
TPEXIJIaBOM MBIIIIIBI TUIeYa U pa3riubaHue pyKu B JOKTEBOM CYCTaBe.

Konennwiit peghnexc. Bo3nukaet npu yaape MOJIOTOUYKOM IO CBSI3KE HAJIKOJIEHHUKA HIDKE
KOJIeHHOW 4amedku. PednexkropHas mayra: 6eapennsiii HepB, |l u IV moscHudHBIE CErMEHTHI
CHMHHOTO Mo3ra. OTBEeTHAs peakIns — COKPALICHUE YEThIPEXTIIaBOil MBIIIIIBI Oe/ipa v pa3rudaHue
TOJICHHU.

Axunnoe pegpiexc. Boi3biBaeTcs yapoM MOJOTOYKA [0 MATOYHOMY (aXUIUIOBY) CYyXOXKH-
muto. Pednexkropras ayra: 6onbiiedepiioBblii HepB (BeTBb cenanuiHoro Hepra), | u Il kpectito-
Bbl€ CerMeHThl. OTBETHAsI peaKIUsi — CTUOaHUE CTOIIbI.

Heab paGoTbl: 03HAKOMUTHCS C TEXHUKOW OIMpPENeIeHUs] HEKOTOPBIX MPOIPHUIIETITUBHBIX
CHHMHAJBHBIX pedIeKcoB (KOJEHHOTO, C aXWJIJIOBA CYXOXKUJIHs, ¢ OUIenica U TpUIIENca) Y 4eso-
Beka. CTyneHThl paboTaroT nmapamu, B KOTOPBIX KaXK[blii BBICTYMAET MOOYEPETHO KAaK HCIIBITYe-
MBI ¥ KaK dKCIIEPUMEHTATOP.

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

Xoa pa6orsel.. 1. Jlnsa ompeneneHus KOJIEHHOTO pediiekca MCHBITYEMOMY Mpeiaraior
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 CIpaBa.

2. Onpenenenue axmioBa pediaexca NpoOU3BOAUTCS Y UCIIBITYEMOT0, CTOSIIIETO KOJICHIMHU
Ha ctyne. CTynHH HOT cBOOOJHO cBHCAaIOT. HEBpOIOrnueckuM MOJIOTOUYKOM HAHOCUTCS JIETKUUI
yJAap Mo NATOYHOMY (aXUIUIOBY) CYyXOKWiIHI0. OTMEYaroT, CTUOAIOTCSI T CTOIIBI.

3. Ilpu ompenenieHnn JIOKTEBOTO pediekca MoyCOTHyTasi U pacciaadjieHHasi pyKa UCIIbI-
TYyeMOI'0 OMUPAETCs JIOKTEM Ha JIaZOHb SKCIEPUMEHTATOPa, & KUCTh ThUIbHOM YacThIO JISKUT Ha
rieye ero. bosbIioi nasnen pyku 3KCepuMeHTaTopa JIOKHUTCS Ha CyXO0KUITUE JBYTIaBON MBIIIIIbI
UCIBITYEMOr0. Y 1ap MOJIOTOYKOM HAHOCHUTCS MO OONBIIOMY MalbIly dKcrepuMeHnTaTtopa. Otme-
TUTb, CTHOAETCS JIU TIPEATIICUbE.

4. Tlpu onpeneneHuu pediexca ¢ TPEXTIaBOM MBIIIIBI TJIeYa IKCIIEPUMEHTATOpP CTaHO-
BUTCSI COOKY OT HCIIBITYEMOTO, OTBOJUT MAacCCUBHO €ro IUIEYO KHAapyXU O TOPU3OHTAIBHOTO
YPOBHS M TIOJIZICPKUBAET €r0 JIEBOM PyKOH y JOKTEBOTrO cruda Tak, YTOOBI MpeAriedbe CBUCAIO
NOJl MPSAMBIM YTJIOM. YJiap HEBPOJOTHYECKHMM MOJIOTOYKOM HAHOCHUTCA Y CAMOIO JIOKTEBOTO
cruba. OTMETUTh, pa3rudaeTcs Ju NpeArieybe.

Pexomennauum k opopmiieHuIo padoThl: onucaTh TEXHUKY OOHapy»kKeHHUs Habirojae-
MBIX pe(IIeKCOB; HAPUCYUTE cxeMy pedIeKTOpHOI Iyru cOMaTHYECKOT0 CIIMHANIBLHOTO peduiekca,
0003HaubTe €€ OCHOBHBIC 3BeHbs. CIIpaBa OT CXEMbI HANMIIUTE HA3BaHUS M3YYaeMbIX CITMHHO-
MO3TOBBIX pe(IEKCOB U ISl KAXKIOTO U3 HUX CETMEHTaPHbBIN YPOBEHb PACIONIOKEHHUS ero [EHTpA.

PabGora 19 HabmroneHue mo3HO-TOHMYECKHX, BBINPAMHUTEIbHBIX U CTATOKMHETHYE-
cKHX pedJieKCoB Yy JKUBOTHBIX

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

dazuHbie pedIeKChI ABISIOTCS OCHOBOU CIOKHBIX KOOPAMHUPOBAHHBIX JOKOMOTOPHBIX aK-
ToB. OHHM 00€eCIeunBaOT MepeMeNIeHre Tena (Xoas0y, miaBaHue, Oer) Wiu ero JacTtei B Mpo-
CTpaHCTBE.

Tonnueckue pedriekchl HapaBIeHbl HA COXPAHEHNE €CTECTBEHHOM MO3Bl, T.€. OIPEIEICH-
HOW OpUEHTAINH Tejla B IPOCTPAHCTBE, ONPEIEICHHOTO B3aHMHOTO PACTIONIOXKEHHS €ro JacTel (y
YyeJIoBeKa — BRINPSIMIICHHE T03BOHOYHHKA, CTOSIHUE Ha JIBYX HOTaX, BEpTUKAJIbHOE MOJIOKEHUE TO0-
noBbl). OHM BO3HUKAIOT MPU U3MEHEHUU OPUEHTAIIMHU TOJIOBBI [0 OTHOIICHHUIO K TYJIOBUIILY, IPU
M3MEHEHUH TO03bl, a TAK)XKE B Cllydyae NepeMelieHus Teja B BEpTUKAIbHON UM TOPU30HTAIBHOMN
TUTOCKOCTSIX KaK MO MPSIMOM, TaK | MO KPYTY.

Tonnueckue peduiekcsl B CBOIO oUepeab MOIpa3esisaioTcs Ha CTaTUYECKHE U CTaTOKMHE-
tudeckue. Hanbomnee BrIpaXkeHbI OHU Y IeIIepeOpUPOBAHHBIX JKUBOTHBIX.
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Cratuyeckue peduiekchl BOZHUKAIOT MPHU MACCUBHBIX U AKTUBHBIX U3MEHEHUSX IMOJIOXKE-
HUS TEJIa, HE CBA3aHHBIX C €ro NMepeMelieHrneM B mpoctpancTse. K ux uncimy oTHOCATCS pediaercs
MOJIO’KEHUS (TI03HO-TOHUYECKHE) U BhIpsAMUTENbHbIE. [[03HO-TOHMYECKHE pedIieKChl BOSHUKAIOT
IPY U3MEHEHUSX TOJIOKEHUS TOJIOBBI 110 OTHOIIECHHUIO K TYJIOBHUINY. B 3THX yCIOBHSAX B CBSI3U C
nepeMenieHIeM IIEHTPa TSHXKECTH TeJla MOSBIISETCS ONAaCHOCTh HapylleHUs paBHOBecus. OJTHOBpe-
MEHHO pa3pa)xatoTcs OTOJIMTOBBIH anmapaT BECTUOYIISIPHOTO aHATU3aTOPa, TPOIPUOPELIETITOPHI
MBIIII U CYXOXKHIINH, a TAaKkKe KOXKHbIE PELIETITOPHI €U, YTO U J1aeT HA4YaJo MO3HO-TOHUYECKUM
peduexcam. ITH peduiekchl TPUBOAAT K MepepactpeeICHHIO TOHYCa MBI €U, TyJIOBHILIA U
KOHEYHOCTEeH, 4To o0ecneunBaeT MoAAEpKKY TOW 4acTH Tena, KyJa CMECTHIICS LIEHTP TAKECTH.

[Tpu akKTHBHBIX TOBOPOTAX OJIOBHI MIEpEpaCIIpeIeIIEHUE MBIIIIEYHOT'O TOHYCA CO3/1aeT 06a3y
JUTSI IOCTIEAYIOLIETO MepeMeleH s Bcero Tena. [103ToMy y XopoIio TpeHHpOBaHHOTO CIIOPTCMEHA
MIOBOPOT T'OJIOBBI BCErJIa MPEALIECTBYET MOBOPOTY TYJIOBHUINA. Ecim e ¢ MOMOIIbIO THIICOBOTO
BOPOTHHUKA €r0 UCKJIIOUUTH, TO ABM)KEHHUS TYJIOBHUILA YyTPAYUBAIOT OBICTPOTY M TOYHOCTD.

BrmpsimutenbHble pedieKchl BOSHUKAIOT IPY HAPYIICHUH HOPMAJIBHOM 10361, HAIIpUMep,
npu oBoporte Tena Ha 90° unu Ha 180° (monosxeHnue Ha 00Ky UK Ha ciuHKe). OHU MIPEICTaBISIOT
cO0OH 1eTTh TOHNYECKUX PEQIIEKCOB, HAIIPABICHHBIX HA BOCCTAHOBJICHHE HOPMAJIHHOM TO3BI.

CraTokuHeTHuecKue pedIieKCchl BOSHUKAIOT B Pe3yJbTaTe aKTUBHOTO WJIM MACCUBHOTO T1e-
peMelIeHns Tella B IPOCTPAHCTBE U HAIPABJICHBI HA COXpaHEHUE paBHOBeCHs. B 3aBucuMocTr ot
XapakTepa IBIKEHUS 3TU pedIiekchl moapasiesstorcs Ha 2 rpynnbl. OHA BO3HUKAIOT MOJT BIHSI-
HUEM JIMHEHHOTO YCKOPEHHsSI BO BpeMsI IOCTYIATEIbHOTO ABMKEHHS, IPYTHE — TIO]] BIUSHHEM YT-
JIOBOT'O YCKOPEHHUSI BO BpeMsl BpaiieHusi. CTaTokuHeTu4eckre pediekchl, BOZHUKAIOIINUE O] 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 KaHaJoB. B Hauane mogsema 1oJ| AeWCTBUEM TOJIO0KHUTETb-
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 MOCIETOBATEIBHOCTH. DTO M €CTh «JIN(THBIEY pe-
(ekchl.

Pednexc npuszemnenus Bo3HUKAeT B O€30MOpHON (a3e BEpTHUKAIBHOIO MpPbDKKA, KOrja
KMBOTHOE HAaXOAMUTCS B BO3JyXe, €r0 KOHEYHOCTH Pa3ruOal0TCs U HANPaBJISIOTCS BIEpes, roTo-
BSICH IPUHSTH Ha ce0s TSHKECTh TeNa. YTaB, OHO MPYXHUHUT KOHEYHOCTSMHU B ATUM TIPEI0XPAHSET
TOJIOBY U TYJIOBHIIIE OT yJiapa O 3eMIIIO.

Hean padorel: UccnenoBaTh pa3HOOOpa3HbIE TOHUYECKUX PeDIEKCHI, YTO MOXKHO OCYIIIe-
CTBUTb, UCTIOJNB3YS PA3UYHBIX )KUBOTHBIX. Hanbomnee moaxoast s HaOMI0AeHU S CTATHYECKUX U
CTaTOKMHETUYECKUX TOHWYECKHUX Pe(IeKCOB MOpCKasi CBUHKA M KPOJIHMK, @ HEKOTOPHIE CTaTOKH-
HeTHYecKHe peduieKChbl, BOSHUKAIOLIHNE M0/1 BIUSHUEM YIJIIOBOTO YCKOPEHHs, YA00HO U3y4yaTh Ha
JSTYIIKE.

Matepuanbl U 06opyaoBaHue: caideTka U3 MOJMITUICHOBOHN IJICHKH, BpaIlAIOIMACs
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 (MJIH KPOJIMKA) Ha calIPEeTKy M3 TICHKU 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 TIPOIOJIHON OCH TeTa.

B3s1B MOPCKYI0 CBHHKY 32 MOPIOYKY, TOJTHUMAIOT €€ TOJIOBY BBepX. OTMEUArOT, YTO B 3TUX
YCIIOBHSAX IMOBBIIIAETCS TOHYC MBIIII pa3rudarenell nepeiHux KOHEYHOCTEH, JIAIKH KUBOTHOTO
pasrubarorcs. 3aHue K€ JIAlKH YMEHbIIAIOT pa3rudarenbHblid ToHyc. OmycKkaHue rojloBbl BHU3
IPUBOAUT K OOpPaTHOMY pacIipelleIeHUIO Pa3ruOaTeIbHOTO TOHYCA: B MEPeIHUX KOHEYHOCTSIX 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 IPYIIE WelHblX MmoHuYe-
ckux pegnexcoe. OHU BO3HUKAIOT C MPOIPUOPELEITOPOB MBIIII] 1€ U OTOJIMTOBOIO armapara.
LleHTpBI X PacIIONIOKEHBI B IPOI0JINOBATOM MO3Ie, IPEUMYILECTBEHHO B BECTUOYJIISIPHBIX Apax.
Jpyrue pediiekchl 3TOi TPyl B XOPOIIO BEIPAYKEHHOM BUE MOKHO HAOJIIOAATh TOJIBKO Ha Oe-
yepebpupo8aHHOM KUBOTHOM.

B. Beinpsmumenvusie pegnexcol. [lepBeiinii U3 HUX — 3TO peghiiekc yoepiucanusi 207108bl
memenem keepxy. IIpoHabitoaiite ero B OmbITe.

OCTOpPOKHO TOJIOKUTE MOPCKYIO CBHHKY Ha OJMH OOK, MPHMKMMasi TOJOBY M TYJIOBHIIE
JAJIOHBIO K IUIOCKOCTH OIOPBI; yAEp’KUBAITEe €e B 3TOM HOJOXKEHUU [0 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]1 CBUHKH J10 BEPTUKAIBHOTO MOJIOKEHUS TYJIOBUILA, — FOJIOBA OCTAETCS 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 pedIerc ¢ OTOIUTOBOTO anmapara Ha MBI ied. L[eHTp ero — B KpacHbIX sapax
CpEIHEro Mo3ra.

Peanmzanus pedriekca moBOpoTa TOJIOBBI TEMEHEM KBEPXY B CBOIO OUEPE/Ib BHI3HIBACT BBI-
OPSMUTENIbHBIE peQUIEKChl C IPONPUOPELIETITOPOB MBI, CYXOKMJIUN 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 MepesiHss 4acTh TyJloBuIa. [locie 3Toro ocBob0x1aeM 3aJHIOI0 4acTh TYJIO-
Buma. OTMEThTE, YTO CBHHKA IPUHUMAET €CTECTBEHHYIO 1103y, IPUITOAHAMASCH Ha JIalTKaxX U MO-
BOpauyMBas TyJ0BHILE Ha 90° CHMHKON KBEPXY.

[TomHMMHTE MOPCKYIO CBUHKY BBEPX, TIOBEPHHUTE €€ CITMHKOW KHU3Y U OTITYCTHUTE, IPEI0-
CTaBJIsIsl BO3MOXKHOCTb CBOOOJHOIO MaJieHHsl. 1'0J10Ba )KMBOTHOTO TYT K€ MPUHUMAET UCXOJIHOE
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 JIANIKHU.

2. Habnwooenue cmamoxkunemuudeckux peghiexcos.

A. CrarokuHeTHueckue pedieKchl, BOSHUKAIOIINE M0/ BIUSHUEM JTMHEHHOI0 YCKOpEHUs
(«ingTHBIEY, pedaekcsl npu3eMieHus). Y O0eIuTbcs B CYIECTBOBAHUH «IH(THBIX» pedIeKcoB U
pedrexca npu3eMIeHUs] MOXKHO Ha MOPCKOIM CBUHKE WJIM KPOJIUKE.

ITomMecTUTh MOPCKYIO CBUHKY Ha JIOLIEUKY M U3YYUTh €€ M03Y: NepeIHNEe U 3aIHUE JIATIKU
y HEe COTHYTHI, T0JI0Ba MPUIIOIHATA. BhICTpO nepemMeniats CBUHKY BMECTE C IIJIOLIAAKON TO BBEPX,
T0 BHM3. [Ipu 3TOM Habmo1aiiTe, Kak MIMEHHO MEHSIETCS M0JIOKEHHUE €€ TYJIOBHILA, TOJIOBBI, JIATIOK.
OTMeThTe, 9YTO B Hadase OBICTPOTO CITyCKa IEepeTHUE U 33 THHE JIAKH Y CBUHKH BBIIPSIMIISIFOTCS,
a TYJIOBHIIIE ¥ TOJIOBA IPUIIOJHUMAIOTCS. B MOMEHT BHE3amHoO# 0CTaHOBKU B KOHIIE CITyCKa JIAlKU
crufaroTcs, rojioBa U TYJIOBUIIE MPUKUMAIOTCS K TJIOCKOCTH onopsl. [Ipu nmogseme onuvcanHbie
BBIIIE peIEKTOPHBIE PEAKLIUU YEPEIYIOTCS B OOpPATHOM MOPSIKE.

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 IBUKCHUS TIEPEIHUE W 33HUE JIATIKU KUBOTHOTO Pa3THOAIOTCS M BHITATHBAIOTCS
BIIEpE]I, a MAJIBIIBI PACXOIATCS BEEpOM. DTO U €CTh peduieKc IpU3eMIICHHUS.

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

VY6enutbes B CyIIECTBOBAHMH CTATOKUHETUYECKUX Pe(IIEKCOB Ha MOJOKUTEIBHOE U OT-
pHLIATENILHOE YTII0BOE YCKOPEHHE 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 HAIIPaBJICHHUIO BpaleHus. Beien 3a rojoBoit B Ty e 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 BPAIEHUs Y JIATYIIKH BOCCTAHABIMBAETCS UCXOIHAsS 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 U HabII01aeMble
Bamu cratnueckue u craTOKMHETHYECKUE PePIIEKChl. YKaKUTE UX PELENTUBHBIE OIS, LIEHTPHI U
HA3HAYCHHE dTUX PEIICKCOB.

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

Mo3k€40K y NTHILl Ype3BbIYaiHO Pa3BUT IO pa3MepaM, YTO COOTBETCTBYET TOW CIIOMKHOM
KOOpJMHAIIMK MBIIIEYHOI'O TOHYCA U ABMKEHUN, XapaKTEPHBIX JJIS JIETAIOIIUX MepHAThIX. XOTs
9BOJIIOLIMOHHO OH IPOILE, YEM Y MIICKONUTAIOIIHX.

OpHako mopa)xeHHsI MO3KeuKa MPUBOJAAT K CXOJHBIM CUMIITOMaM HapyLIEHUI B TOHYcCE
MBILII] ¥ IBUTATEIbHOM (DYHKIIMK HE3aBUCUMO OT YPOBHS BOJIOLMOHHOIO pa3BUTHs 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 BBEJICHMEM 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 rosioBy roiay01o, onpeneuTh MECTO MTPOSKLUN Ha
3aTBIJIOYHOM YAaCTH Yepena MOo3KeuKa. B IeHTpanbHy0 TOUKY OJHOM U3 ITOJIOBUH 3TOM NMPOEKINH
NEePHEHIUKYJIIPHO KOCTH BBECTH MPENapoBaJIbHYIO Uy, MOCI]E MPOKOJIa KOCTU YriIyOuB €€ He
6onee yem Ha 5 Mm. YUepes 5 — 10 MUH nociie onepanuu y»e MOXHO ITPOBOAUTH HAOJIIOICHHUE.

ITpexne Bcero, Opocaercs B Ii1a3a HapylIeHHe COOTHOIIEHUsI TOHYCa MpaBoi U JIEBOH Mo-
noBuHbI Tena. Kpbuio 1 gana o1HON CTOPOHBI (OTIEPUPOBAHHOM) BBITSHYTHL, T.€. IPe0dIaaaeT 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 MbITAETCsl IBUTATHCS U IIPU 3TOM KPY>KUTCS B Ty CTOPOHY, Ha KOTOPOiIl HapyllIeH
MO3KEUOK («MaHEXHbIe» ABWKEHHS). Uepe3 HECKOIBbKO JHEH TSXKellble SIBJICHUs HapylIeHUH
CIJIQXKMBAIOTCS, HO HEJIOBKHE JBUKCHMSI U HAKIIOHHOCTb IPOU3BOANTE ABHXKECHHUS 110 KPYTy OCTa-
IOTCA.

IlepBble 2 — 3 nHs ros1y0s HA10 KOPMHUTD U MIOMTh UCKYCCTBEHHO.

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

KoHnTpoJsbHbBIE BONIPOCHI:

1. Kaxkoil ornen mo3ra JATYIIKH KOOPAMHUPYET CIOKHYIO JIOKOMOTOPHYIO JEsITelNb-
HOCTB?

2. KakoBbl mocneacTBus ynaneHus: ¥ GyHKIMOHAIBHOE 3HAUEHHE MPOMEKYTOYHOTO U
CpenHero mosra?

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

4. Kakue comarnueckue (QyHKUUU PETYIUPYET MPOAOITOBAaTHIA MO3T Y JATYMIKH? Y
MJIEKOTIUTAIOIINX ?

5. JlaiiTe ompezeneHne perenTUuBHOTO Mo peduiekca.

6. Kakue comaTnueckue peduiekchl MposBIseT COMHHON MO3T JISATYIIKN?

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

8. . KakoBo QyHKIMOHAJIbHOE 3HAUCHHE KPACHBIX SAEP CPEeIHEro Mo3ra?
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9. . Kakyto posb B niepepacnpeieIeHMH MBIIIEYHOTO TOHYCa UTPatoT pedieKchl ¢ Mpo-
IPUOPELIEITOPOB MIEWHBIX MBIIIIL?

10. Kakoe 3HadyeHue umeer addepeHranus ¢ 0ToNUTOB? PernienTopoB NOMyKpPYKHbBIX Ka-
HaJloB?

11. Onwumute MoaApoOHO MPOLECCHI IPH OCYIIECTBICHNUHN BBITPSIMUTENbHBIX PEe(IEKCOB.

12. T'me MecTOIONIOKEHHE [IEHTPA CTATOKMHETUYECKUX PedIIeKCOB?

13. Ilouemy npu OJHOCTOPOHHEM BBIKJIIFOUCHUM KPACHBIX sJI€p HAPYIIEHUS MBIILIEYHOTO
TOHYCa IPOSBJISAIOTCSA Ha NMPOTHUBOIIOJIOKHON CTOPOHE, a OJTHOCTOPOHHEE MOPAKEHUE MO3KEUKa
BJICUET HApPYILIECHNE TOHYCA HAa OIIEPUPOBAHHOM CTOPOHE?

14. Kakue cUMITTOMBI CBUACTEIBCTBYIOT O HAPYIICHUAX (DYHKIMIA MO3KEUKa y MIEKOITH-
TaIux?

Tema 4. ®usuosorusa BH/ u anaau3zaroposn
Tect «HepBHasi cucremay (10 MUHYT)
3ansTue 8

Pa6ora 21 Bbipa0oTka yCJ10BHOI0 MUTaTeJIbHOIO peduiekca y yeJoBeka U Ha01K0/1e-
HHe YyracaTeJbHOI0 TOPMOKEHH S

MexaHnueckoe pazipakeH1e pOroBHIIbI U CKJIEPHI BBI3bIBAET 0€3yCIOBHBIN MUTaTEIbHBIN
pednekc. Ha 6aze aToro 6e3ycinoBHOTO pediiekca MOKHO BbIpabOTaTh YCIOBHBIN pediiekc. B ka-
YeCTBE YCIOBHOTO Pa3ApakuTelIsi MOXKET CIYKHUTb 3BOHOK. /L1 momyyeHust 0e3yciioBHOTO MHra-
TEJIBHOTO pediexca MOXKHO HCIIOJIB30BaTh MPOCTOE MPUCHIOCOOICHNE U Pa3IpaKEHHUS POTO-
BULIBI U CKJIEPHI IIPEPBIBUCTON CTpyel BO3LyXa.

Heab padoThi: 03HAKOMUTHCS C METOJAUKOMN BEIPAOOTKH YCIOBHBIX pehyiekcoB U BbIpado-
TaTh YCJIOBHBII MUTaTENIbHBIN pediiekc y yenoBeka.

Matepuajibl 1 000py10BaHHe: OYKOBAasl ONpaBa, pE3WHOBAs TPyOKa, HEOONIbIIAsT CTEK-
JSIHHAsA TPYOKa ¢ OTTSHYTBIM U COTHYTBIM IO ITPSIMBIM YTJIOM KOHUYMKOM, PE3MHOBAsI IpyIla, 3BO-
HOK. VICIIBITyeMBIl — YETIOBEK.

Xoa pa6oTsl. VcribITyeMOMy Ha/leTh OYKOBOE MPUCHOCOOIEHNE JUIsl OTYUYEeHUs Tpephl-
BHUCTOM CTpyH BO3yXa TaK, YTOOBI KOHEI] TPyOOUKH OBbLI HalpaBjeH Ha Hapy KHbIM Yroj riasa
(Ho He kacacs ero!). HanaBnusas Ha rpyury, o0ayBaiiTe Hapy>KHBIH yroJ rj1a3a cTpyei Bo3ayxa.
B otBer nosiBnsieTcst 6e3ycnoBHbI pediekc. Ecnu pediexc He BbI3bIBaeTcs, HaJJ0 U3MEHUTH TO-
JIOXKEeHHEe TPYOKH, YBEITHMUUTh M0J1auy BO3AyXa YCHIIMBas JIaBI€HUE Ha Ipylly, T0OMBasCh MOSB-
JICHUS] MUTaTEeJIbHOTO pediiekca mpy Kaxk oM pa3apakeHuu. OT UCIBITYEMOTO kKelaTeabHO OTro-
POIUTH 3KPAHOM 3BOHOK U PE3UHOBYIO IPYILY.

BxmrounTe 3BOHOK M yOeIuTeCh, UTO OH sIBiIsieTcs: MHANGdEepeHTHRIM 11 pediekca Mop-
ranus. [locne 3Toro cosnaiite MakCUManbHO BO3MOKHBIE CITIOKOWHBIE YCIOBUS (OTCYTCTBHUE IO-
CTOPOHHUX ITYMOB U IPOYUX pa3/ipakUTesIe) U MPUCTYIANTE K BBIPaOOTKE YCIOBHOTO pedliekca.
Bxurouas Ha 5 — 7 ceKyH[I 3BOHOK, 4epe3 2 ¢ I10CJIE BKIOYEHMSI IOJKPEIUINTE €ro CTpy€El Bo3TyXa
Ha IJ1a3, HakuMas Ha rpyury. Yepes 15 — 20 ¢ moBTopsieTe 310 coueranue pazapaxurenei. [locme
6-8 coueTaHuil Ipu OYEpEHOM BKIIIOUEHUH 3BOHKA Ha epyuty He Hadxcumatme. HecMoTps Ha OT-
CyTCTBHE 0€3yCIOBHOIO pa3fpaxuTesis, HaOa0JaeTcsi MUTaHHe.

IToBTopuTe 2 — 3 paza coueTaHue 3BOHKA ¢ 001yBaHMEM IJ1a3a BO3AYXOM U CHOBA BKIIOUE-
HUE 3BOHKA HE MOJKperIsiiiTe 6e3yCI0BHBIM pa3apaxureneM. OnaTh HabII01aeTCsl MUTaHuE pU
OTCYTCTBUH 00/1yBaHUs I71a3a cTpyeil Bo3ayxa. [Ipogomkaiite ¢ TeMu ke MHTEpBajlaMH BKJIIOYATh
3BOHOK 0€3 MOJIKperuieHns ero 0oryBannemM. OTMeThTe Yepe3 CKOJIbKO BKIIIOUEHHH YCIIOBHBIN pe-
¢uiekc yracaer, T.e. IPEKPaTUTCS MUTAHUE B OTBET Ha 3BOHOK.

Pexomennauuu k opopmiienunio padorbl. B mpoTokosie onummre METOAUKY pabOThI, OT-
METBTE Uepe3 CKOJIbKO COUeTaHHH BbIpabOTAalICs YCIOBHBIN peduieke U Kak CKOPO HACTY MHJIO €ro
yracanue. Caenaiite BbIBOAbI 00 YCIOBHSIX BBIPaOOTKH YCIOBHBIX PE(IIEKCOB U UX yracaHusl.

Padora 22 Bpipa0oTKa yC10BHOI0 3pauyKkoBOro pedJiekca Ha 3BOHOK H CJI0BO «3BO-
HOK»

V yenoBeka, B OTJIIMYME OT )KUBOTHBIX, YCIOBHBIE pedIeKChl MOTYT BhIpabaThIBATHCS HE
TOJIBKO Ha SIBJICHUS U IPEAMETBI OKPY>KAIOIIEr0 MUPA, T.€. HAa Pa3IpakKUTEIH IEPBOU CUTHAIBHON
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CUCTEMBI, HO ¥ Ha 3HAYEHHE CJIOBA, T.€. Ha pa3IpakUTeb BTOPOH CUTHAILHOM CUCTEeMBI. J{pyrumu
CJIOBaMH, y Y€JIOBEKa YCIOBHBIC PEQIICKCHl MOTYT BhIPa0aThIBATLCS KaK B IEPBOIA, TaK U BO BTO-
pOI CUTHAJILHOW CUCTEME.

YcnoBHBIE peduIeKChl BTOPOW CUTHAIBHOM CHCTEMBI BBIPA0ATHIBAIOTCS, KaK MPABUIIO, HA
6a3e ycioBHBIX pe(iIeKcoB NepBOil curHanbHOM cucteMsl. Ilpu 3TOM ecnu BblpabaThiBaeTCs Ha
KaKOH-TO pa3pakuTesIb HOBBIM YCIOBHBIN pediekc B MEPBOM CUTHAIBLHON CHCTEME, TO CIIOBO,
o0o03Hauaro1Iee 3TOT pa3ApaKuTellb, MOXKET BbI3BaTh TaKOH ke peduiekc 6e3 creruanbHoi BbIpa-
0O0TKM TAaHHOTO peduiekca Ha 3TO CIIOBO, T.€. ITOT YCIOBHBIM pedIeKc 0JTHOBPEMEHHO OKa3bIBa-
eTcsl BBIpaOOTaHHBIM YK€ M BO BTOPOH CUTHAJIbHON CHCTEME.

Heab padoThI: BEIPAOOTKA gecemamugho2o YCIOBHOTO pediiekca. YOeIuThCs B TOM, U4TO
IpU BBIPAOOTKE YCIOBHOIO 3pa4KOBOT0 pediekca Ha 3BOHOK B IIEPBOM CUTHAIBHOM cUCTEME O1-
HOBPEMEHHO BbIPAa0aThIBACTCS U YCIOBHBIN 3payKOBBIA pedeKc Ha CIOBO «3BOHOK» BO BTOPOM
CUTHAJILHOU CUCTEME.

Martepunanbl 1 000py10BaHUe: HCIBITYEMbI (3K€IaTeIbHO C YETKOM 3payKOBOW peak-
1[1ei Ha CBET U CBETJION OKPAcKOM paayKHOI 000JI0UYKH IJ1a3), 3BOHOK, HEOOIBIION PYYHOH SKpaH
JUISl 3aTEMHEHHUS IJ1a3a UCIIBITYEMOTO.

Xoa padoTsl. YcaauTe UCOBITYEMOr0 HampoOTUB ceOsl JIMIOM K OKHY MJIM K HacTOJIbHOU
namrie. [IpenokuTe UCTIBITYEMOMY 3aKpBITh OJUH TJIa3 SKPAaHOM U yOeIuTech B HAIMYUU 0€3-
YCIIOBHOT'O 3pauKOBOr0 pediekca Ha CBET (P 3aKPBITUH IJ1a3a SKPAHOM 3pavyoK JIPYroro paciiu-
psieTcs, a Ipu OTOJIBUTaHUM dKpaHa B CTOPOHY OT IJ1a3a 3pavyoK CY>KHUBAETCs).

Bxuttounte 3BOHOK, 3aT€M I'POMKO IIPOU3HECUTE CIOBO «3BOHOK», yOexnasch B uHAU(de-
PEHTHOCTH 3TUX pa3ApakUTEINIeH 110 OTHOIICHHUIO K 3padykoBoMy peduiekcy. [locie sToro mpucry-
naiire K BeIpabOTKe yCIIOBHOI'O 3payKOBOro pediekca Ha 3BOHOK.

HcnpiTyeMOMy J71a10HBIO 3aKpbITh OJIMH IJ1a3 JaJ0HBIO HA BCE BpeMsl IKCIEPHMEHTA.
Bxuttounte 3BOHOK U Cpa3y ke 3aKpoiTe cBOOOIHBIN I1a3 UCTIbITYeMoro 3kpaHoM. Yepes 10 — 15
C BBIKJIFOYMTE 3BOHOK M OTOJIBUHBTE 9KpaH oT ra3a. Yepes 20 — 30 ¢ cHOBa BKJIIOUUTE 3BOHOK U
3akpoiite ria3 skpaHoM Ha 10 — 15 c. IloBropsiiTe Takue coueTaHusi yepe3 paBHbIE HHTEPBAJIBI
BpemeHH 12 — 15 pa3. 3areM ouepesHOE BKIIOUEHHE 3BOHKA He CONPOBOKAAITe 3aTeMHEHHEM
rja3a skpaHoM. Habmonaiite pacuupenue 3pauxa, HeCMOTpPsI Ha OCBELIIEHUE 1334, T.€. IPOSIBIIS-
€TCsl YCIIOBHBIN 3pauKoBbIil pediekc Ha 3BOHOK.

3akpenuTe BbIpaOOTaHHBIN yCIOBHBIN pedieKc TOMOIHUTENbHBIMU TPEMS — MATBIO COYe-
TaHUSIMU 3BOHKA C 3aTEMHEHUEM TJ1a3a, a 3aT€M BMECTO BKJIFOUEHUS 3BOHKA TPOMKO ITPOU3HECUTE
CJIOBO «3BOHOK» 0€3 3aTeMHeHus Iia3a. Habmonaiite pacumpenue 3padka, T.€. YCIOBHBIH 3pad-
KOBBII pediekc Ha CJI0BO «3BOHOKY.

Pexomennanun k ogopmiieHnio padorbl. B nporokon 3anuimmre Xo OmbITa U JaiTe
00BsicHEeHNE HAOII0AAEMbIM (paKTaM.

KoHnTpoJsbHbBIE BONIPOCHI:

Yro Takoe ycIoBHBIH peduiekc?

KakoB Mexanu3m 00pa3oBaHus yCIOBHOTO pediekca?

Kakue ecTb mpaBuia BEIpaOOTKH YCIOBHBIX pediekcoB?

Kaxue ObIBaroT BU/IBI YCIOBHBIX PEQIEKCOB?

Kakue ObIBaroT BUbI TOPMOXKEHUS YCIOBHBIX pediiekcoB?
KakoBo 6uosnornyeckoe 3Haue€HNE YCIOBHBIX pediIeKcoB?

Yro Takoe nepsasi U BTOpasi CHTHAJIbHBIE CUCTEMBI?

Yro sBIIETCS pa3IpaXUTENEM I IEPBON CUTHAJIBHOW CUCTEMBI?
Yro saBusieTcs pa3apaxuTesieM AJIs BTOPOil CHTHAJIBHOM CUCTEMBI?

wCoNoOR~wWNE

3ansTue 9
TeMbl 10KJIa10B
Knaccudukanuu penentopon
2. 3HaueHUe PEEenTOPOB B )KU3HH KUBOTHBIX U YEJIOBEKA

=
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Padora 23 O6HapyskeHHe pa3Iu4YHbIX BUI0B PeleNITOPOB KOXKHU
B koxe yenoBeka HaXoJATCs pelieNTOPbl TAKTHIILHON, 00JIEBON U TeMIepaTypHOI
4yBCTBUTEIBHOCTHU. Bce 3TH penentopbl pacioioKeHsb! 10 OBEPXHOCTH TEJla HEPAaBHOMEPHO.

TakTUNbHBIX peuenTopoB OOJbIlIE BCETO HA KOHYMKAX MajbleB, ry0ax, KOHYUKE HOCA,
A3bIKA, HA NafoHAX. MeHblle Bcero — Ha cruHe. B cpeneM Ha 1 cM? MOBEPXHOCTH KOKM MPUXO-
JIATCS 25 TaKTUIIBHBIX PELIENTOPOB.

BoneBbIx perienTopoB Ha KaXk10M KBaJpaTHOM CaHTUMETPE MOBEPXHOCTH KOKH 0K0JI0 50.

TepMmopenienTopsl pa3fensioTcss Ha XOJOAOBBIE U TEIUIOBBIE. XO0JIOJ0BbIE TEPMOpPELETI-
TOPBI PACTIONAraloTCsA B MOBEPXHOCTHBIX CIOAX KOXH (Ha riryoune 0,16 Mm) u ob1mee 9ucio ux
noxomut 110 250000 (B cpemreM 12 perentopos Ha 1 cm?). TemIoBsIX perentopo okoio 30000
(B cpemnem 1 — 2 penenTopa Ha 1 cM?) M pacronaraioTcs oHH B Golee TIYOOKHX CIOSX KOXKH
(okoo 0,3 mm). MeHbliie Bcero TepMOpELENTOPOB B KOKE JIMIIA, OOJIbIIIE BCErO — B KOXKE KOHEU-
HOCTEM.

Heab padoTbi: 0OHApYKEHHE B KOXKE PELENTOPOB PAa3HbIX BUOB YyBCTBUTEILHOCTH, UC-
CJIeJOBaHUE YaCTOThI UX PacHpeIeeHUs 110 Pa3HbIM y4acTKaM KOXKHU.

Martepuanbl u od6opyaoBanue. Tepmoa — HeOOMbIIas CTEKISIHHAS MPOOUPKA, BEPXHSAA
4acTh KOTOPOH 3aKpBIBAETCS MPOOKOM, a B THO BIAsIH CTEPIKEHb M3 METAJlIa C BBICOKOH TEIUIO-
MIPOBOJAHOCTHIO (BMECTO TEPMO/1a MOKHO HCIIOJIb30BATh HATPETHIE MITH OXJIAXKACHHBIE TYTIOKOHEY-
HBIE [IPENapoOBalIbHbIE UIJIbI), FOpsYas BOAA, Je/, JUHEWKa, OCTpbIEe IPEnapoBaIbHbIE UIJIbL.

Xoa pa6orsl. Pabora BeimonHsercs BiBoeM. Ha koxke ThUIBHOW YacTU KUCTU UCHBITYe-
MOTr0 HA4epTUTh KBaApaT co cTopoHoi 1 cm. Ilnomans Koxku B 7TOM KBajpare U MOJJIEKUT HUC-
CJIETOBAHHUIO.

WcneiTyemslii 3akpbiBaeT ria3a. OcTpoil npenapoBaibHON UIVION ¢ MUHUMAaJIbHBIM HaXU-
MOM I0CJIEIOBATENIFHO BO3/ICHCTBYIOT Ha KOXY 10 BCEMY BBIJICJICHHOMY KBaApaTy, (PUKCHPYS 1O
OILYIIEHUSIM UCIBITYEMOI'0 KOJIMUYECTBO OOJIEBBIX U OCA3ATENbHBIX TOYEK.

B sToM jxe KBaJIpare TOYEUHO MPHUKIAIBIBAIOT K KOXKe (M0 BCEM ydyacTKaM IOCIe0Ba-
TEJIbHO) METAJUINYECKUI KOHYUK TEPMO/1a, 3aII0JIHEHHOTO Topsiuell BOIOM (M1 UCTIOIb30BaTh TY-
IIOKOHEYHBIE UTJIbl, HarpeThble B ropsyeit Bose). [Ipu kax10M MpUKOCHOBEHUH UCIIBITYEMBIN 10J1-
JK€H CO00IIaTh, YTO OH OIYIIAeT — MPUKOCHOBEHHE UM Terio. [1ocunThIBatOT KOJIMYECTBO TO-
4eK, IPU BO3JECHCTBUM Ha KOTOPBIE UCIIBITYEMBIN OIYIIAET TEIUIO, 3 HE IPUKOCHOBEHUE. AHAJO-
TUYHO OIPEAETUTh KOJIWYECTBO XOJOJOBBIX TOYEK, BO3ACUCTBYSl HAa KOXKY TEPMOJOM CO JIbJAOM
WM WUTJIaMU, TIPEIBAPUTETHHO OXJIAXKIEHHBIMU BO JIBIY.

Pexomennauun k oopmiennio padorbl. OnummTe X0/ padoThl, 3aHECUTE OJyUYEHHBIE
pe3ynbTaThl B Ta0nuIly 4, 0000IMTe HAOMIOIEHUS U CIIENalTe BHIBOIBL.

Tabnuia 4 KosinyecTBo penienTopoB KOXKH

MoganbHOCTh pEelenTOPOB KosmgectBo Ha 1 cM? KOKH

TakTunbHBIE
bonerie
TennoBbie
X01010BBIE

Padora 24 Onpenesnenue NpoCTPAaHCTBEHHBIX IOPOT0B TAKTHIbHON YYBCTBUTEIbHO-
CTH KOKM (3CTe3MOMeTpHs)

TakTunbHasg 4yBCTBUTEIBHOCTh M3Yy4YaeTCs METOJOM 3CTe3HMOMeTpuu. Pasnmnuaror mpo-
CTPaHCTBEHHYIO UyBCTBUTEIILHOCTb, KOTOpAsi XapaKTepU3yeTcsl MPOCTPAHCTBEHHBIM IIOPOTOM, U
qyBCTBUTEIBHOCTh, KOTOpAs OIpeesieTcs o cuiioBoMy nopory. [loa mpocTpaHcTBEHHBIM IOPO-
I'OM TaKTHJIbHOW 4yBCTBUTEIBHOCTH MJIHM MOPOTOM TUCKPUMUHALMHU (pa3IMueHHs) TOHUMAIOT TO
HaMMEHBIIIEE PACCTOSHIE MEX/Y ABYMS TOUKAMHU KOXKH WM CIM3UCTON 000I0UKH, IPU OJHOBpPE-
MEHHOM pPa3pakeHUN KOTOPBIX BO3ZHUKAET OLIYLICHUE ABYX IPUKOCHOBEHUN. OH XapaKTEepHU3yeT
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MPOCTPAHCTBEHHO PA3IMYUTENIbHYIO CIIOCOOHOCTh KOKU U CITU3UCTON 00OJIOUKH, 3aBUCSIIYIO OT
TYCTOTHI PACIIOJIOKEHUS B HUX TAKTHJIBHBIX PELENTOPOB.

YcTaHoBNIEeHO, YTO HaWOOJBLICH Pa3IUYUTENBHOM CIIOCOOHOCTHIO 00Ja/al0T: KOHYHUK
s3bIKa, TyObl — 1-1,2 MM; moAyieyky najibleB — 1,5 — 2 MM; JiaJIoHHAsl TOBEPXHOCTH MaJbLIEB —
2,2 — 2,5 MM; ceperHa JIaJoHU — 8,9 MM; ThUTbHAS IOBEPXHOCTh KUCTH PYKHU — 31 MM; nipermie-
ybe, rosiedb — 40,5 mm; criuna — 54,1 mm; 6enpo, maedo — 67,6 M.

Heap padoThl: UCMOIB30BATh METO AICTE3UOMETPHUU ISl ONIpEAeSICHUs YACIbHOM MI0T-
HOCTH PACIOJI0KEHUS TAKTHUIIHHBIX PELIENTOPOB HAa PA3HBIX YUACTKAaX MOBEPXHOCTU KOXKHU.

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

Xoa padoThl. VMcnbiTyeMoro, CUASILEro Ha CTyJIe, IPOCAT 3aKPBITh I1a3a. ICTE3NOMETPOM
C MaKCHUMAaJIbHO CBEJICHHBIMU HOKKaMU ITPUKACAIOTCS K ONPEICICHHOMY Y4aCTKy KOKU WJTU CJIU-
3ucToil o0onouku. Heo6xonuMo cieuTh 3a TeM, YTOObl 00€ HOXKKHU ICTE3MOMETpa MPUKACATTUCH
OJIHOBPEMEHHO U C OJIMHAKOBBIM J1aBJICHHEM. [[0OBTOPSAIOT MPUKOCHOBEHHE, IOCTEIIEHHO Pa3/IBU-
ras HOXKKH 3CTe3uoMeTpa (Kax /bl pa3 yBeluyuBas Ha 1 MM), HAXOAST TO MUHUMAIbHOE PacCTO-
SIHHE, IPU KOTOPOM BO3HHMKAET OIIYIICHHUE JIBYX Pa3AC/IbHBIX IPUKOCHOBEHHI.

Omnpenenenre TPOCTPAHCTBEHHBIX MTOPOTOB MPOU3BECTH HA KOKE KOHYHKA (ITOAYIICYKE)
najblia, JIAJOHHOW U ThUIbHOM MOBEPXHOCTSIX KUCTH, HA JTATEPAIbHON MMOBEPXHOCTHU MPEATIICYBS,
CIIM3UCTON 000JI0UKEe KOHYMKA fA3bIKA, TY0ax, Ha KOKe KOHUMKA HOca, J10a, 3a{Hell U Hapy>KHOI
MOBEPXHOCTH IIEH.

Pexomennauuu k opopmienuio padorbl. HaliieHHbIe BETMYHUHBI TOPOTOB MPOCTPaH-
CTBEHHOW YYBCTBUTEIHLHOCTH 3aHecuTe B Tabnuily. [loporn nuckpuMUHAIIMK pa3HBIX YYacCTKOB
MOBEPXHOCTHU TeJa MPOAHATU3UPOBATh, UCXOAS U3 CTEIEHH MPEACTaBUTEILCTBA 3TUX yYACTKOB
KOXXH B KOPKOBOM KOHIIE COMAaTOCEHCOPHOTO aHAIN3aTopa.

Tabnuma 5 IlokazaTenu NpOCTPaHCTBEHHOM TAKTUILHOM YYBCTBUTEIBHOCTH KOXKHU

IIpocTpaHCTBEHHBIN TOPOT

I/ICCJ'ICI[yeMLIe y4acTKu
YYBCTBUTCIILHOCTU, MM

Konunk nanena
JlanoHHast MOBEPXHOCTb KUCTH
ThlIbHAS TOBEPXHOCTH KUCTH
Koxa npeameuss
Konunk s3b1ka
['y6n1
Konunk HOCa
Koxa 516a
3a/HAg CTOpOHA LIEU
bokoBasi cTopoHa nien
CpaBHUTE MOTYYEHHbIE PE3YIbTAThl U OOBICHUTE UX PA3IUYUSL.
Padora 25 HaOmnroneHue siBJIeHUs! aJaNTAlMU U NOCIEA0BATEIBLHOI0 KOHTPACTA TEM-
NePaTYPHBIX PeleNITOPOB KOXKH
BosbmHCTBO perenTopoB 06agaeT CocoOHOCTHIO aaTHPOBATHCS, «IIPUBBIKATH) K 110-
CTOSIHHO JICMCTBYIOLIEMY CTUMYJY. AJanTanys pelenTopoB MPOSBISETCS B TOM, YTO HpPU UIU-
TEJILHOM M HEM3MEHHOM Pa3/IpakeHUH U3MEHsETCsl ypOBEHb UX Bo30yaumMoctu. [1pu aTom penen-
TOPBI COXPAHSIOT CIOCOOHOCTh pearupoBaTh Ha JH000€ U3MEHEHNE TapaMeTPOB pa3ApaxKeHusl.
TemnepaTypHas ajantanusi KO>KHBIX PELIENITOPOB IPOSBISAETCS B U3MEHEHUM MHTEHCHUB-
HOCTHU OILYIICHHUS MPH MPOJIOJDKAIOIIEMCS pa3IpakeHUU WK Tociie ero okoHyanus. [lpu amu-
TEJIBHOM JICHCTBUM TEIUIOBOTO WJIM XOJIOAOBOTO Pa3Apa)XKUTENEH COOTBETCTBYIOIINE TEIJIOBBIE U
XOJIOJIOBBIE PELIETITOPHI KOKU CTAHOBSITCS MEHEE UyBCTBUTENIBHBIMU K JAHHOMY pa3ApaxKeHHIo.
Ileas padoThl: Ha IPUMEpPE TEPMOPELIETITOPOB KOXKH HAOIIOATh SBJICHUE aJaNnTalul U
II0CJIEI0BATEIBHOTO KOHTPACTA.
Martepunansl u o6opyaoBanme: 3 cocyna ¢ BoAol pasnnyHoi temmneparypst (10, 25, 40
°C), cekyHIOMep, MOJOTEHIIE.
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Xoxa padorbl. OnycTuTe KUCTU MpaBoi U jieBod pyk Ha 30 — 40 ¢ B cocyabl ¢ n1uamer-
paIbHO ITPOTUBOIIOIOKHON TeMiiepaTypoit Bojbl: ropsiuyio (40 °C) u xonoanyto (10 °C). 3atem
nepeHecuTe 00e pyku B Boxy, Harperyto 10 25 °C. IIpu 3ToM BO3HHKAET OIIYIIICHUE KOHTpAacTa
(pyxa, HaXOAMBILASACA B XOJIOIHOM BOJIE, OIYIIAET TEIUIO, Ipyras pyKa, HaXOAUBLIAsICs B ropsyeit
BOJI€, OLIYIIAET XOJION).

Pexomennauuu k opopmiieHHI0 padoThl. 3alMILUTE OIBIT B IPOTOKOJI. OTMEThTE SBJIE-
Hue KoHTpacTa. OObSICHUTE OyUYEeHHBIE PE3YIbTAThI.

KounTpoJibHbIe BOpochl

1. Kakue BBl pelIENTOPOB HAXOATCS B KOxke?

2. PaccMOTpuTE MOHEHPOHHO MPOBOAIINE MyTH OT PELENTOPOB PA3HON MOJAIBHOCTH K
KOpe OOJBIINX MOMYIIAPHA.

3. KakoBa yenbHasi INIOTHOCTD M BO30YTMMOCTB KOJKHBIX PELIENTOPOB IS pa3HbIX y4yacT-
KOB IIOBEPXHOCTH KOkU? OT 4ero oHa 3aBUCHUT?

4. Yto Takoe MPOCTPAHCTBEHHBIA MOPOT JTUCKPUMHHAIIMN TaKTUIBHBIX perentopoB? OT
Yero OH 3aBUCHUT?

5. Kakoe Gmosormueckoe 3Ha4€HUE UMEET aarnTallys perenTopon?

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

3ansatue 10

Padora 26 Akkomoaaums XpycTajauKa

Ilon akkomooayueti TIa3a TOHUMAIOT CIIOCOOHOCTB IJ1a3a HACTPAUBATHCS JUISl YETKOTO BU-
JICHHUS TIPEIMETOB KaK ONM3KHX, TaK M NAIbHUX. B OCHOBE aKKOMOJAIMH JIC)KHUT CIIOCOOHOCTH
XpycTaluKa U3MEHATh ONTHYECKYIO CHIIy 3a CUET M3MEHEHHUs CBOeH nepeiaHed M 3aaHell Kpu-
BU3HBI. J{J151 SICHOTO BHIICHHS IIPEIMETA JIY4H, OTPAKECHHBIE OT Ka)KIAO0H €ro TOYKH, TOJIKHBI OBITh
cokycupoBaHbl Ha ceTyatke. Eciiu cMOTpeTh Bllaib, TO OJIM3KUE MPEeIMEThl BUIHBI HESICHO, pac-
MJIBIBYATO, TAK KaK JYyYd OT OJMKHHUX TOYEK (POKYCHPYIOTCS 3a ceTdyaTKoil. QOUHaAKo8o sCHO 8u-
0emv 00HOBPEMEHHO PA3HO YOANeHHble OMm 21a3a npeomembvl Hego3ModcHo. B 3ToM nerko yoe-
JUTHCS C TIOMOUIBIO MPOCTHIX OTTBITOB.

Iesab padoThl: KCMIONB3YS pa3HbIe BApPUAHTHI OMBITOB, YOSIUTHCS B HEOOXOIUMOCTH aK-
KOMOJIAIINU XPYCTaIMKa JIJIsl Y€TKOTO BUACHUS OJIMKHUX U YJAJICHHBIX TTPEIMETOB.

Matepuanbl M 000pyA0BaHHe: IIMPMa U3 TOHKOTO KapTOHA WJIM IUIOTHOM Oymaru c
JBYMSI CIICIIAaHHBIMHU UTOJIKOW OTBEPCTHAMHU (MEXIY IIEHTpaMHU OTBEpCTHUH He Ooiee 2 mm), 25 —
30-caHTUMETPOBBIE MOJIOCKU MapiM WM OMHTA, OyJIaBKH, KapaH Jalll.

Xoa padoTsl. Uepe3 HATSIHYTYIO MOJOCKY OMHTA WJIM MapJIu CMOTPST Ha MEYaTHBIN TEKCT,
HaXOJAIIMNCS HA pacCTOSTHUM 0K0JI0 50 cm oT riasa. TekcT jgerko yntaercs, HO He BUIHBI Iepe-
TuieTeHust HUTel OmHTa. Ecim ske puKcHpoBaTh B3I HA HUTSIX, TO HEBO3MOYKHO YUTATh TEKCT
noJ HUMU: OyKBBI paciuibiBatoTcs. Ciae10BaTeNbHO, HeNb3s OIMHAKOBO SICHO BUJIETh OYKBBI M PH-
CYHOK CETKH OJTHOBPEMEHHO.

Omnert Hleiinepa.

BozbpmuTte mmpmy ¢ orBepcTHsiMA. [logHECHTE ee Kak MOKHO OJrKe K 0OTHOMY Tiiasy. Ye-
pe3 OTBEpCTHS MUPMbI (PUKCUPYHTE UM (APYTO# TJ1a3 3aKpbITh) BEPTUKAIBHO yJIEpKUBAEMbI Ha
paccTosiHAM 2 — 3 M OT TJ1a3a KapaHjaam (WM KaKyl-HUOYAb CTOHKY, BEPTUKAIBHYIO YacTh Mepe-
ruieTa oKOHHOM pambl). Ha paccrosauu 20 — 30 ¢M OT ri1a3a moJiBeAuTe CHU3Y 10 YPOBHS B3IJIsAA
HaMpaBJICHHYIO OCTPUEM BBEPX IMPENapOBAIBHYIO UTITY, MPOAOIDKas (PUKCUPOBATh B3TIISIIOM Ka-
panpam. OOpatuTe BHUMaHUE Ha ABOeHHE UTOJKH. [lepeBeauTe B3Il Ha UTITy, — €€ BBl BUJIUTE
YeTKO, HO TeNepb ABOUTCS KapaH/aIll.

Pexomennauum k ogopmieHuro padorbl. Beinonnus, odpopmure paboTy B IPOTOKOJIE.
Hapucyiite cxemy npenomiieHus Jiydeil XpyCTaIMKOM TJla3a MpH pacCMaTpPUBaHUU OJIM3KO U Ja-
JIEKO PACIOJIOKEHHBIX PEAMETOB, O0BSICHUTE (PU3UOTOTMUECKIE MEXaHU3Mbl aKKOMOJIAIHH.

KoHnTpoJibHBIE BONIPOCHI

1. Yro Ha3bIBaeTCs aKkkoMoaLuen?

2. B dem 3akitouaercs Mporecc akkoMoaaruu?
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3. Kako#i ¢gopMbl XpycTalMK TIpH B3TJsAE BAaidh? A TIpU pacCMaTpUBAaHUU OJMHKHETO
npeamera?

4. KakoB MeXxaHU3M W3MEHEHHUS CIIOCOOHOCTHU XPYCTaIHNKa MPEIOMIISTh CBETOBBIE JTyun?

Padora 27 OnpexnesieHne ocTpPOTHI 3peHHs

[Tox ocTpoTOIf 3peHHsl MOHUMAIOT CIIOCOOHOCTH IJ1a3a pa3indaTrh JABe OJU3KO0 pacro-
J0KEHHBIE APYT OT Apyra TOUKHU Kak pasaeibHble. HopManbHbIi r1a3 cnocobeH pa3nuyarh
JB€ OJMU3KHE TOYKHU pa3aeiabHO mojx yriom 3penus 1’ (1 muayra=1/60 rpamyca). OT1o CcBs-
3aHO C TE€M, YTO JUJIs pa3eIbHOT0 BHACHUA JIBYX TOUEK HEOOXOAMMO, YTOOBI MEXKAY IBYMS
BO30YX/J€HHBIMU KOJOOYKaMH HaX0IMJIaCh MUHUMYM OJiHA HeBO30ykaeHHas. BeiaencrBue
TOTO0, 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 wkm. Takas BeIudMHA U300paKEHUSI TOIYUaeTCss UMEHHO MIPU YIJIe 3pCHUS
1'. IloaToMy mpu pacCMaTpUBAHHUHU IMOJ YIJOM 3pE€HHS MeHee 1’ qBe CBEeTAIMecs TOUYKH
CJIMBAIOTCS B OJIHY.

Heabp pabdoThl: 03HAKOMUTHCSA C METOJMKOM OMNpEaAeIeHHUsI OCTPOTHI 3pEHUS C HUC-
M0JIb30BaHUEM CTAHJIAPTHBIX TAOJHUIl; IPOU3BECTHU ONPEAEIEHUE OCTPOTHI 3PEHUS KaK10T0
rja3a u BBIPA3UTh B IPUHATHIX YCIOBHBIX €IMHUIIAX.

MartepuaJibl 1 000pyA0BaHMe: CleNHaIbHbIe OyKBEHHBIC TAOIUIBI JJIs1 OlIpeerne-
HUS OCTPOTHI 3peHus (Tabnuma CuBieBa), pyjieTka Ha 5 M, YKa3Ka, IUTOK [ 3aKPbIBAaHUS
riasa.

Xoa pab6oTsl. [l ompeneneHuss OCTPOTH 3pEHUS UCIOJIB3YIOT CTaHAApTHBIE Tal-
ULl ¢ OyKBEHHBIMU 3HAKaMU, KOTOPBIE PACIONokKeHbl B 12 cTpok. BennunHa OyKB B Kax-
o cTpoke yOsIBaeT cBepxy BHU3. CieBa KaxkJa0i CTPOKU CTOUT Hudpa cienom 3a OykBou
D, oGo3navaromasi pacCTOsIHHE, ¢ KOTOPOT0 HOPMAJbHBIN IJ1a3 pa3andyaer OyKBBI JaHHOU
CTPOKHU MOJ yrioM 3peHus 1’ (Hanpumep, y aecsatoi ctpoku D=5 o6o3HauaeT, 4TO NaHHYIO
CTPOKY P HOPMaJIbHOM 3PEHUH HYKHO BUJIETh HAa pacCTOSAHUU HE MeHee 5 meTpoB). Tao-
JULY BEIIAT HAa XOPOIIO OCBEIIEHHOM cTeHe. McnbITyeMBbli caiuTcs Ha CTYJ Ha PaccTos-
HUU 5 M OT TaOJUIIBI M 3aKPBIBAET OJMH Tila3 MHUTKOM. JKCIEPUMEHTATOP YKa3KOU MmoKa-
3BIBAET UCIBITYEMOMY OYKBBI M NMPOCUT UX Ha3biBaTh. ONpejieeHne HauMHAIOT C BEpXHEH
CTPOYKH U, OMyCKAasACh BHU3, HAXOJAT CaMyI0 HUKHIOIO CTPOKY, BC€ OYKBBI KOTOPOM MCIIbI-
TyeMBbIil OTYETIUBO BUIUT U IPABUJIBLHO HA3bIBaeT B TeueHue 2 — 3 ¢. OcTpoTy 3peHus pac-
cuuThiBarOT 110 dopmyne: V =d /D, rae V — octpora 3penus, d — pacCTOSHHE UCITBITYEMOTO
oT Tabnuuel, D — paccTostHue, ¢ KOTOPOTO HOPMAJIBHBIN TJ1a3 JOJKEH OTYETIMBO BUAETH
JaHHYyI0 cTpoky. Eciu, Kk mpumepy, UCNBITYEMbIN ¢ 5 METpOB pa3indaer Bce OykBbl 10-o0i
CTPOKH, KOTOPYIO, KaK OMIMCAHO BBIILIE, JOJIKEH BUIETh YEJIOBEK C HOPMAJIBHBIM 3PEHHUEM C
5 metpoB, T0 5/5 = 1 (HOopMma 3peHus). A €Clii UCHBITYeMbId pa3inyaeT TOJbKO MATYIO
CTPOYKY, I HOPMaJbHOTO Tl1a3a A0CTynHyw ¢ 12,5 m, ro V = 5/12,5 = 0,4.

OnpenensiioT OCTPOTY 3pEHUS KaX0r0 IJ1a3a B OTAEIbHOCTH U OMHOKYJISIPHO.

Paccuutannas TakuMm oOpa3zoM OCTpOTa 3peHUS BBIpAKEHA B YCIOBHBIX €IUHUIIAX.
Hopwma 3penus B Hux paBHa 1,0 — 1,25, Huxke 0,8 — TOHMKEHHAsA OCTPOTA 3PEHUA.

Jlist nereil JOIMIKOJIBHOT'O BO3pAcTa, HE 3HAIOIIMX OYKB, OMpPeaeIeHUE OCTPOTHI 3pe-
HHs BenmeTcs mo tabnumnaMm OpiioBOW, Ha KOTOPBIX BMECTO OYKB M300pak€HbI, KaK W Ha
«B3pOCHBIX» Tabnuiax, 12 psaoB yOBIBAIOMINX MO pa3MepaM ONpeIeIeHHBIX KapTHHOK.

Pexomenaanuu Kk opopMiieHHI0 padoThl. METOMKY UCCIIEIOBAHUS U MTOJTYUYECHHBIE
pe3yJbTaThl 3alUIIMTE B TETPagb MPOTOKOJOB OMNBITOB. 3adUKCUpPYHTE U IOKa3aTelu
HOPMBI 3pE€HHUS B YTJIOBBIX M YCIOBHBIX enuHUIax. CpaBHUTE UX CO CBOMMH 3KCIEPUMEH-
TaJIbHBIMU pE3yJbTaTaMH, CAeJIaliTe BHIBO.

KoHTposbHBIE BONIPOCHI

1. Yrto Ha3BIBaIOT OCTPOTOH 3peHuUs?

2. KakoBa HOpMa OCTPOTHI 3peHHS B YTJIOBBIX eAuHUIAx? OT 4ero oHa 3aBUCUT?

3. UTo 03HAYaIOT YCIOBHBIC €UHHIIBI OCTPOTHI 3peHUA?

Patora 28 O0Hapy:xeHue cjienoro nsaTHa no MapuorTy u onpeaejeHue ero iuaMmeTpa
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Bo3HuKHOBEHME 3pUTENBHBIX OLIYIIEHHSI CBSI3aHO C IEHCTBUEM CBETa HA CETYATKY, KOTO-
pasi sIBISIETCSI CBETO- U LIBETOBOCIPHUHUMMAIOLIEH CTPYKTypoll riaza. CeryaTka MMeEeT BechbMa
CJIO)KHOE€ CTPOEHHUE U COCTOUT U3 Pa3HOOOPA3HBIX KIETOUHBIX DJIEMEHTOB, 00pa3yIOLIUX CJIOH (B
CeTYaTKe IJ1a3a yeloBeKa UX JeciTh). COOCTBEHHO CBETOUYBCTBUTEJIBHBIMH 3JIEMEHTAMHM IJa3a
ABIISIOTCS NAIOYKU U KO1O0uK. BO3HUKaIOIIME B HUX UMITYJIbCHI BO30YK/I€HUS IPUHUMAIOTCA Ye-
pe3 bunonsipHvle KIETKN 2aH2AUO3HbIMU KIIETKaMU, aKCOHBI KOTOPBIX, 00bEJMHUBIIICH B 3pUTEIb-
HBII HEPB, IEPEAIOT UX B MO3TOBBIE CTPYKTYphl. CeTyaTKa B MECTE BBIX0J1a 3pUTEIHHOIO HEPBa
U3 TJIa3HOTO S0JI0Ka HE COACPIKUT CBETOUYBCTBUTEILHBIX AJIEMEHTOB, BCIICJCTBHUE YETO YYaCTOK
9TOT Ha3bIBaeTcs cienvim namuom. Ero Hanuume B OOBIYHBIX YCIOBUSAX HE 3aMevaeTcs, TaK Kak
po0et B 1oJie 3peHMs MaJl 0 IUIOUIaId U KOMIIEHCUPYETCS JESITEIbHOCTbIO COCEAHUX YUACTKOB
cetyatku. OHAKO €ro CYIIECTBOBAHHE C JIETKOCThIO OOHAPYKUBACTCS B KIACCUYECKOM, OIIBITE
Mapuortra, BeinonsaeHHoM emte B X VII Beke.

Heap padoThl: 03HAKOMUTHCS ¢ ONMBITOM MapuoTTa; 00HApY>KUTH CIIENOE MATHO, MOITY-
YUTh JIaHHBIE [l pacueTa ero JuameTpa.

Martepuanbl u odopyaoBanue. Tabnuia Mapuotrta i 0OHapY>KEHHUS CIENOro ISTHA,
CaHTUMETPOBAs JIMHEMKA.

Xox padoTbl.

Jlia noka3aTesbCcTBa CYIIECTBOBAHMS CIENOrO IMATHA MOJIb3YIOTCS CHELUabHBIM YepTe-
JKOM, Ha KOTOPOM M300pa’keHbI Ha CIIOUTHOM YepHOM (oHe Oenblii KpyT (0OBIYHO CIeBa) U Kpe-
CTHK (0OBIYHO cIipaBa). B3sTb pUCyHOK B BBITSHYTYIO PYKY U IIOMECTUTbH €r0 NEepe] Iiia3aMHu Ha
paccrosinuu 20 — 25 cm. 3aKpbITH NPaBbIii 17143, a JIEBBIM I71a30M (UKCUPOBATHh KPECTHK, U300-
pakeHHe KOTOpOro MpH 3TOM MaJaeT Ha LEeHTpallbHYyIo IMKY. He cBoasi B3riisiia ¢ KpecTHKa,
MeJJIEHHO TPUOIMXKATh U YAAISATh PUCYHOK, NOKA HA ONpedeieHHOM paccmosHuy Oenblid KpyT
nepecTaHeT ObITh BUAMMBIM Ha UepHOM (POHE 8Credcmaue mozo, umo e2o u30opadicerue nonaoem
Ha cienoe namuo 6, B To BpeMsi Kak (PUKCUpPYEMbIN B3MIISIOM KPECTHK (OKYCHUPYETCS Ha CeTYaTKe
B LICHTPAJIbHOM SIMKE a.

Haiitu Takoe paccTosiHue U U3MEPUTh CAHTUMETPOBOM JIMHEHKON (OT uepTexa A0 HapyxK-
HOTO yTJia I71a3a) ¥ BbIpa3uTh B MUJUIUMETPAX, a TAKXKE U3MEPUTh B MUJUIUMETPAX TUaMeTp Kpyra
Ha pucyHke 23. M3BecTHO, 4TO M300pakeHue, MojiyyaeMoe Ha ceT4aTKe, ABJISETCs 0OpaTHBIM
U YMEHbIIEHHBIM, IIPU 3TOM JIyYd, UIYLIHE OT KpallHUX TOYEK MpeaMeTa, IPOXOAsAT yepes
y370By10 Touky (O). Ilpu mocTpoeHun n300pakeHUs B rias3y MOJydaroT JBa MOJOOHBIX
TpeyroiapHuka. OCHOBaHUEM MEPBOT0O U3 HUX SBISETCS BEIUYMHA IpeaMmeTa (quamerp Oe-
joro kpyra AB), OCHOBaHHEM BTOPOTO — HCKOMBIH THaMeTp clienoro nsatHa (ae). BeicoToit
NEPBOTO TPEYTOJIbHUKA SIBIISICTCS PACCTOSIHUE OT PUCYHKa 10 y370Boit Touku (KO), a BbI-
cotoii BToporo TpeyroipHuka (OK) — paccTosiHue OT y3710BOM TOYKH 10 ceTyaTku. M3 mo-
n00usl TPEYTrOJIbHUKOB CIEAYET, UTO

AB : aé = KO:ok, otkyna

as = AB%xok / KO.

Hcnonb3yss KOHCTAaHTY peaylupoBaHHOTO riasza (0K=17 mm), moncTaBUTh M3BECT-
HbI€ BEJIMYUHBI B (POPMYIIYy U BBIYUCIUTH pa3Mephl cienoro narHa. Ero nuaMmeTp moJKeH
OBITH paBeH 0K0JO 1,8 MM.

Pexomenaanum k opopmiaenuto padorsl. [Iponenars paboty, moay4yuB HEOOXOIH-
Mble U poBbIe JaHHBIE. OnKUcaTh METOJUKY MPOBEAEHHUS OIbITA, MOJTyYEHHbIE PE3yIbTAThI
U paccuuTaTh AMAMETP cienoro nsiTHa. HauepTuth cxemy xoja J1yuyei, KOTopasi HIIOCTPHU-
pYyeT CyThb YpaBHEHHMs, Jaoliero Gopmyy uis pacueTa JUaMeTpa CIeNnoro MsITHaA.

KoHTposbHBIE BONIPOCHI

1. HazoBuTe peuenTupylonme KIeTKH 3pUTEIbHON CeTUaTKu U JaiiTe UM XapakTe-
PUCTHUKY.

2. Yrto nmoapazymeBaeTcs Mo 00pa3HbIM Ha3BaHUEM «CJIENOE MATHO»?

3. Uro nmokaswiBaeT onbIT MapuoTtTta?

Padora 29 Onpenesienne moJis 3peHust

[Tonem 3peHust Ha3bIBaeTCsl MPOCTPAHCTBO, BUAMMOE TJIa30M 4eJOBeKa NpU (puUKcaiuu
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B3IJI51a B OJHOW TOYKE, HEMOJBHXKHOM B3rJsiie. Touka, HA KOTOPYIO (PUKCUPOBAH B3I, MPO-
SIMPYETCs Ha CeTYaTKE B ¢ LIEHTPaIbHOH siMke. Tam (opmupyercs nentpaibHoe 3penue. OHo
o0rnanaer HauOOIbIIEH OCTPOTOH, MOCKOJIBKY B IIEHTPAIILHOMN SIMKE OJHU KOJIOOYKH, UX JUAMETP
3/1eCh HAaMMEHBIINK 110 CPAaBHEHMIO C IPYTHMMHU 00JACTSAMHU CETYATKH, a TNIOTHOCTh HauOOJIbIIas.
U noutu xaxnaas konbouka nepeaaet HHGOPMAIUIO B MOJAKOPKOBBIN LEHTP 3pEHUs IOCPEICTBOM
TOJILKO C HEH CBA3aHHBIX CMHUYHBIX OMITOISAPHBIX U TAHTIMO3HBIX KIETOK.

Opnako npu (UKCUPOBAHHOM B3TJISiZI€ Mbl BUJUM HE TOJBKO TO, YTO MPOELUPYETCS Ha
HEHTPAIBHYIO SIMKY, HO U OOBEKTHI, H300paKeHHe KOTOPhIX (HPOKYyCHPYIOTCS Ha mepudepuu oT
HEeHTpaIbHOU sIMKU. Takoe 3peHue Ha3biBaeTcs nepudepuyeckuM. OHO UMEET 3HAUUTEIIFHO MEHb-
HIYIO OCTPOTY, YeM LIEHTPAIBbHOE, IIOCKOJIBKY C IepU(epuH CETIYaTKH BOJIOKHA 3pUTEIHLHOTO HEPBa
MPOBOJST UMITYJIbCHI HE OT OT/EJIbHBIX PELIEITOPHBIX KIETOK, a OT LIEJIBIX TPYII KOJIOOUEK U ma-
no4ek. M yem nanpiie k nepudepun, TeM 3TH TPYIIIBI COCTOAT U3 OOJIBIIEro YHCIa PEUENTOPOB.
K Tomy 3xe B 3TOM e HampaBlIeHUU UAET pe3Koe yMeHbIIeHHe yucia koiaoodek. Tak urto doky-
CHpyeMbIe Ha Mepr(EepPUI0 CETYATKH N300paKEeHHsI HAMH B JIETAJISAX HE Pa3IMYaroTCs, 3aTO BaKHA
9Ta popma 3peHHUs Isl BOCIPUSITHS IBUKEHUS MPEAMETOB BHEIITHETO MUPA.

[Tone GecrBeTHOTO 3peHHs caMoe OOJBIIOE, TaK KaK OHO 00EeCTIeYrBACTCS MAIIOUYKOBBIMU
perenTopaMu, KOHIEHTpAIUs KOTOPBIX BhilIe HA nepudepuu. [lomns 3peHust 11sl pa3TuvHbIX 1IBe-
TOB HEOJAMHAKOBBI, YTO OOBSICHACTCS JITMHON BOJTHBI KYKAOTO [[BETA M PACTIONIOKEHUEM KOJIOOYEK,
CIEIMAIM3UPOBAHHBIX K BOCIIPHUITHIO OMPEIeIICHHBIX [[BeTOB. HanMeHsbIlee mosne 3peHus i 3e-
JICHOT'O 1[B€Ta, YyTh OO0JIbIIE — JIJIsl KPACHOTO, JaJie€ UAYT MOJIs 3pEHUSI CHHETO U JKEITOIO I[BETOB.

HccnenoBanue moist 3peHUss UMeeT OOJIbIIOE KIMHUYECKOE 3HauUeHUE AJIs OMpe/esieHus
y4acTKa U XapakTepa MOPa)KEHUsI CETUYATKU U 3PUTEIbHBIX MO3TOBbIX ITyTEH.

Leab padoThl: 3aKpENUTh MOHATHE MO 3pEHUS, 03HAKOMHUTHCS C OPUEHTHPOBOYHBIM ME-
TOJIOM OILIEHKU NIepru(EpUIECKOTO 3PEHUS U IEPUMETPUECH.

Marepuanbl U 000pyI10BaHUe: IUPKYJb, JUHEHKA, [IBETHbIE KapaHAAIlH, MEPUMETP
®dopcrepa.

Xox padoTsI.

|. Jng xIMHUYECKUX Iiesiel MPUMEHSIOT IPOCTYIO 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 HCCIIEJOBAHUS OJTHOTO TJ1a3a APYrol JOJHKeH ObITh 3aKphIT. HaOmroaresnp 3akpbIBaeT OAMH
IJ1a3, KOTOPbIA HaXOJUTCSl HAIIPOTHB 3aKPBITOTO Tjla3a UCHBITYeMOro. B To BpeMst Kak HCHbITYye-
MBI{ MPHUCTATBHO 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 HAMPABICHUIO K LIEHTPY Mo 3peHusi. McnbITyeMblil TOJKEH yKa3aTh
MOMEHT, KOI'Jla OH Ha4HET BUJETh MepeMellieHne nanplia. Ecnu nosie 3peHus HopManbHO Kak y
HaOJroAaTeNs, Tak U Y UCIIBITYeMOro, 00a OHU JIOJKHBI 3aMETUTh IIepeMellleHHe Majiblia OJJHOBpE-
MEHHO. /IBHKEHUS pyKU MOBTOPSIOT B Pa3HbIX HAIPABIECHUSAX Yepe3 LIEHTpP Mo 3peHus. Takum
00pa3oM, CPaBHUBAIOT TOJI€ 3PEHUSI UCTIBITYEMOT0 U HaOJIr0AaTeNs, U MOCKOJIbKY Ha0III01aTeNhb
HENPEPHIBHO CMOTPHUT Ha IJ1a3 UCIBITYEMOI'0, OH MOKET Cpa3y 3aMETUTh U UCIPABUTH JHOO0E OT-
KJIOHEHHE €ero I1a3a OT (PUKCUPYEMON TOUKH.

I. {nst 6omee TOYHOTO HMCCIEOBaHUSI IPUMEHSIOT TPUOOP, HA3bIBAEMBIN nepumempom.
OH cOCTOUT U3 METAJUIMYECKOM 1yTH, KOTOpasl yKpEIUIeHa Ha ITATUBE U MOXET BPAIAThCs, ONH-
ceIBast monycdepy. B eHTpe Ayru umeeTcst MaleHbKUi Oelblil AUCK WM MaJleHbKOE MJI0CKOE 3ep-
KaJblle, KOTOPOE CIYKUT (pUKcarmoHHON Toukoi. Ha mpoTHBOMONIOKHOM KOHIlE Ipubopa ume-
eTcsl oropa AJis MoI00POJIKA UCIIBITYEMOTO.

HcnbiTyeMblii caiuTCsl COIMHOM K CBETY, KiaJeT moA00poIoK Ha onopy. BeicoTy ee pery-
JUPYIOT TaKUM 00pa3oM, 4TOOBI UCCIICTyEMBIH TJIa3 OKa3aJicsi Ha OJJHOM YPOBHE ¢ (PUKCAITMOHHOM
TOYKOH B LIEHTPE Ay IEPUMETPA: IPU MPABUIBLHOM IOJIOKEHUU HUCIIBITYEMBIN JOKEH BUACTD
CBOI1 IJ1a3 B LIEHTPAJILHOM IUIOCKOM 3€pKaliblie, €CIM OHO BCTaBJIEHO. VCTIbITYeMblil JOKEH 3a-
KPBITh BTOPOM TIJ1a3, a Jy4lle 3aCJIOHUTH €0 SKPaHOM.
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VYcTraHaBIMBaOT Iyry IepuMeTpa TOPU30HTAIBHO U HAaYMHAIOT u3MepeHue. s onpene-
JICHUS TPaHUIl OECIBETHOTO 3peHus OepyT Oenyro (PUIIKY U ImepeMelIaoT ee o BHyTPEHHE! CTOo-
pOHe yTu oT nepudepun K HEHTPY 0 TeX MOop, I0KA OHA HE OKAXKETCS B II0JI€ 3PEHUS HCIIbITye-
MOT0, KOTOPBIH B TEYEHHUE BCETO ATOI'0 BPEMEHH MPUCTAIILHO CMOTPUT Ha (PUKCAIIIOHHYIO TOUKY.
OTMmeuaroT nosioskeHue (puuiky (B rpagycax 1o IIKajie Ha BBITYKJIOH cTopoHe Ayru). Pe3ynbraThl
M3MEpPEHUI HAHOCAT Ha 3apaHee IOArOTOBIIEHHBIN B IOJOBUHY CTpaHUIbl yepTex-Kapty. [Ipoxe-
JaTh TO e, BeJsl (PUILIKY C IPYTOro KOHIA JyTH. 3aTeM YTy CTaBAT BEPTUKAIBHO U OISITh OLPEJEIISIOT
YIIIBL, T10]] KOTOPBIMU HCTIBITYEMBIi IIepU(EpPUIECKUM 3peHHEM 00HApYKUBAET Oyt (PHIIKY (CBEpXY
1 cHU3Y). HakoHel1, MOBTOPSIIOT OIIBIT IPH HAKJIOHE TyTH B 45° B 0JTHY CTOPOHY U B JIpyryr0. Bee Toukwy,
HAHECEHHBIE Ha KapTy, COEIMHSIOT, 10JIyYUB IPAaHULIbI 1107151 3peHHsl. CpaBHUBAIOT UX C TEMU, KOTOPbIE
U300pa>keHbl Ha CTaHIapTHOM KapTe.

3ameHuB Oeiyro (UIIIKY IIBETHOM, TEM e CIOCOOOM OPEIEISIOT IPAHHUIIbI IIBETOBOTO 3PEHHS,
P 3TOM OT UCIIBITYEMOT'O mpebyemcs He MOAbKO YeUoemy camy QUUIKY, HO U MOYHO ONpedenumsy ee
ysem. ONIPeNENsIOT IBETOBBIE OIS 3pEHUS JUIs KPACHOT0, 3€JIEHOT0, KEJITOr0 U CUHET0 11BETOB. B xiu-
HUYECKOM HMCCIIEJIOBAHUN YaCTO OIPaHUYMBAOTCS IBYMs — TpeMs LiBeTaMu. VIccenoBaHuio nojiexar
00a riaza.

Pexomenanmum k oopmiieHnio padoThl. BeioiHuB padoTy, 3amcat METOJUKY U Pe3yJib-
tatsl. [1o mepumverpun odopmireHre pe3ysbTaTa 3aK/IF0uaeTcsl B BBIMEPUMBAHIN IIEPUMETPOB Ha JBa —
TPM 1IBETA JUIs OJJHOTO I71a3a. CpaBHUTH UX, CAENATh BEIBO/IBIL.

KoHnTpobHbIe BOnpochl

1. Yro Ha3bIBaeTCs NOJIEM 3pEHUs?

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

3. Pacnionoxxurte LBETOBBIE IOJIS 3pEHUS B IOPSIIKE YOBIBAHUS MX IEPUMETPOB.

4. Kakoe 3Ha4eHHE UMEET EPUMETPHS B KIIMHUKE?

3amsie 11

Padora 30 OnpenesieHnst MOPOroB CIyX0BOH BO30yAHMMOCTH (OCTPOTHI CJIyXa)

OmnpeneneHyue CIyXOBOM UYBCTBUTENBHOCTH, WJIM IOpOra CIyXOBOW B030yIHMOCTH
(ocTpoTHI cityXa) Ha3bIBaeTcs ayamoMerpuei. CylecTByeT MHOTO METO0B IPOBEPKHU CITyXOBOH
4yyBCTBUTENbHOCTU. Hanbosnee nHPOpMATUBHBIM U3 COBPEMEHHBIX KIMHUYECKUX METO/I0B U LIH-
POKO HUCIIOJIb3YEMBIM SIBIISIETCS HOPO206aa ayouomempus. VIcnpITyeMOMyY 4epe3 HayIIHUK IPEb-
ABIIIOTCS pa3Hble TOHBI, HAUMHAA M0Ja4y KaXKI0ro ¢ MOJIOpPOroBOro0 YPOBHS 3BYKOBOI'O JIaBJie-
Hus. [TocTeneHHO MOBBIIIAIOT 3BYKOBOE JaBlIeHHE, IIOKA UCIIBITYEMbIil He COOOIAET, YTO OH CIIbI-
muT 3ByK. HaliieHHoe 3HaueHne 3ByKOBOTO 1aBJIEHUsI HAHOCUTCS Ha IpauK-01aHK, Ha3bIBaeMbI
ayouoepammoti . Ha Hell )KUpHOW 4epToil BBLAETICH HOPMANbHLIU YPOGEHb CIYX08020 NOpO2d,
Ha3bIBaeMbIN cTaHIapTHRIM HyJIeBbIM — 0 neruden (0 n1b). OH onpeneneH mo u3MepEeHUsIM Opo-
TOBOH CIIyXOBOH BO30YTMMOCTH y OOJIBIIIOTO YKCIIa MOJIOJIBIX JIFOEH B pa3HbIX cTpaHax. Onpee-
JIMB MTOPOTOBbIE 3HAUYEHHUS 3BYKOBOTO JIaBJIeHUS (KaK OMHCAHO BBIIIE) /Ui TOHOB Pa3HBIX YacTOT,
Ha ayJuorpaMMe MO Ka)kJJ0OM 4aCTOTE OTMEYAIOT, HACKOJIBKO OHM OTJIMYAOTCS OT HYJIEBOTO CTaH-
Japra, T. €. HOpMaJbHOTO CilyXa. bojiee BbICOKME 3HAYEHUS CIIyXOBOI'O MOPOra HAaHOCATCS HHKE
HYJIEBOH JIMHUHU (OTpa)kaeTcs CTENEHb yTPAThI CilyXa). Tak TMarHoCTUPYETCsI CIIyX CIIpaBa U caeBa
IPU  8030YUWIHOU Nposodomocmu 3BYKOB. Kocmuas nposooumocms TpoBepseTCcss MOA00HO, HO
BMECTO HAYIIHMKOB MCIOJb3YETCSI KAMEPTOH, NPUKPEIUISIEMBIN K COCLIEBUAHOMY OTPOCTKY BHU-
couHO kocTu. CpaBHMBAsI TOPOTOBbIE KPUBHIE ayAMOTPaMMBI JUIsl KOCTHOW U BO3AYIIHOM MPOBO-
JUMOCTHU, MOYKHO CJIEJIaTh 3aKJIFOUEHUE O XapaKTePe U CTENEHU MTOPAKEHUS CITyXa.

Hpyras upoKo UCroib3yemMasi MeTOJMKa — peueBasi ayauomerpus. [Ipu pedeBoit ayano-
METPHUH TaKXKe Yyepe3 HAYUIHUKH UCIBITYEMOMY NPEAbSBISIOTCS MarHUTO(OHHbIE 3aIIUCH pede-
BbIX TEKCTOB, COCTAaBJIEHHBIX U3 CTAHJAPTHBIX CJIOB. MICTIBITYEMOTO MPOCAT MOBTOPATH CIBILINMbIE
cioBa. HaunHaroT npeIbsaBIsATh HCIBITYEMOMY 3aIIUCh C MUHUMAJIBHOM CHIIOH 3BYKa, [IOCTENIEHHO
YCUJIMBAs 3BYK BIUIOTH JIO TOTO MOMEHTA, KOT'/1a UCIIBITYEMbII TPaBUIIBHO IIOBTOPUT MOJPSA 1BA-
TpH cioBa. IHAMKATOp ayIMOMETPUYECKON PUCTABKH YKAXET B ATOT MOMEHT CTENEHb MOTEPU
ciyxa ucmeitTyemoro B nenuoenax. [Iposepke nmoanexar o0a yxa nocienoBatenbHo. Kpome Toro,



42

KaX/10€ yXO B OTJEJIbHOCTH NPOBEPSIETCS HA KOCTHYIO MPOBOAMMOCTD — 3/1€Ch METO/IMKa 0011ast ¢
IIOPOrOBOM ayAMOMETPHUEH.

EcrecTBeHHO, Takue (GOopMbl KIMHUYECKUX MCCIEIOBAHNUIN CIIyXOBOM CUCTEMBbI BO3MOXKHBI
TOJIBKO B CTallMOHAPHBIX yciloBUsAX. Ho ecTh cTapble, 1aBHO IPAKTUKYEMbIE IPUEMBI ONIPEECIICHUS
OCTPOTHI CIIyXa C UCHOJIb30BAHUEM PA3HOOOPA3HBIX UCTOYHUKOB 3BYKOBBIX CUTHAJIOB, B YACTHO-
CTH, YEJIOBEUECKON peuH, a OCTPOTA CIIyXa B 3TUX CIy4asX ONPEAEIIAeTCs pACCTOSHUEM JI0 UCTOY-
HUKa 3BYKOB, HA KOTOPOM OHH €l1€ BOCIIPUHUMAIOTCS.

Jlj1g TaKoro rpy0oro onpeneaeHus OCTPOTHI CIIyXa MOYXKHO BOCIIOJIb30BaThCs YaCaMU, MET-
POHOMOM, KAMEPTOHOM U T.II. U U3MEPUTH B METPaX MaKCUMaJIbHOE PACCTOSHUE, HA KOTOPOM €Il
CIIBIIIEH 3BYK. MOXHO TaKXe ONPENENATh CIBIIINMOCTh YEI0BEYECKOro rosnoca. Onpezenenue
HY’KHO BECTH MOHAYPAJIbHO, TIOCKOJIbKY, KaK BCE IIaPHBIE OPTaHbl, IPABOE U JIEBOE YIIIU HE BIIOJIHE
TOKJAECTBEHHBI M TOPOTH UX BO30YIMMOCTH MOTYT HE COBIA/IATh.

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

Marepunanbl 1 o0OpyAOBaHHMe: KapMaHHBbIE 4achbl WJIH CEKyHIOMEp, W3MEpHUTENIbHAs
JICHTA.

Xoa pa6oThl.

1. PedeBast MeToiMKa OIIPENETICHUS OCTPOTHI CIIyXa.

HccnemoBanue Mpou3BOIUTCS CICAYIOIUM 00pa3oM: HCCIISIyeMbIid OTXOAUT Ha 4 — 5 u,
CTaHOBUTCS CIIMHOM MM OOKOM K MCCIIeI0BATENI0 U 3aKpbIBACT 0JIHO yXO0. Mccnenosarens memno-
TOM (Ha JIETKOM BBIJIOXE MOCJI€e 00BIYHOT0 BBII0XA) TPOU3HOCUT PA3JIMYHbIC IBY3HAUYHbIE I (PHI
(4yacTo UCHONB3YIOT LHU(PHI TPETHETO AECATKA: «TPUALATH TPU», «TPUALATH LIECThY, «TPUALATH
YETBIPE» U T.J., LIECTOTO U Jp.) U MOCTENEHHO YJAJISETCs OT UCCIENyeMOro, Ioka TOT He mepe-
CTaHET UX NPABUIILHO NOBTOPSTH. Pe3ynbpTaT BeIpaykaeTcsi B METpax pacCTOSHUSA, HA KOTOPOM HC-
MBITYeMbIH 0€3 UCKaXKeHUI BOCIIPUHUMAET MICTIOTHYIO peub. Hopmoii cimyxa Oynet mojiHoe BOc-
IPUSTHE NIETIOTHOW PEYN Ha PACCTOSHUU S M.

Pazymeercs, 310 rpy0ast mpoba, UHAUBUYaJbHbIE CBOIMCTBA r0J10Ca AKCIIEPUMEHTATOPA
BHOCAT B HEE 3JIEMEHT HETOYHOCTH, HO MPH MOPAXKEHUHN CIyXa JJake TaKOW crocod OKas3bIBaeTcs
nokazarenbHbIM. CyIIECTBYIOT CHIEIMATIbHBIE CIIMCKH CJIOB, KOTOPBIE IOCTPOEHBI TAKUM 00pazoM,
YTO B HUX MIPECTaBICHBI HU3KHE, BBICOKHE U CMEIIAHHBIEC 3BYKH.

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

Hcnonp30Banne THKaHbs 4acoB, nzgarommx 3ByK oT 1500 no 3000 neprnoaoB B ceKyHAY,
M03BOJISIET OPUEHTUPOBOYHO YCTAHOBUTH MTOPOT CIIyXOBOW BO30YAMMOCTH TOJIBKO AJIsl OTpaHUYEH-
HBIX YacTOT (HO K ATUM YacTOTaM y HaC HaMBbICIIAS CIyXOBas UyBCTBUTEIbHOCTD).

HcnbiTyemsblid TOJKEH OTOUTH OT MCTOYHMKA 3ByKa HA MAaKCHMAJIBHO BO3MOYKHOE pacCTo-
SHHE, ITI0OKA OH BOCIIPUHUMAET 3By4aHHE YaCOBOr0 MexaHu3Ma. OCTpoTa CilyXa BBIPakaeTcs B MET-
pax 3TOro paccTOSTHUSI.

Pexomennanuu k opopmiIeHHI0 padoThl. 3alMILIUTE B IPOTOKOJI XOJ1 U PE3YJIbTATHI OIIbI-
TOB.

KoHnTpoJsabHbIe BONPOCHI

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

2. JlomycTuMm, BBl ONPEAETIIN TOHMKEHUE CIyXa y UCIBITYEMOro Ha MPaBoe yXo, TO Ka-
KMMHU U3 U3BECTHBIX BaM TECTOB MOXKHO OIPEAETUTh MPUUUHY OPaKEHU ciryxa?

3. Aynuorpamma rnokasaia norepro ciyxa ciea Ha 30 1b npu BO3IyIIHOM MPOBEICHUU.
AHain3 KOCTHOM MPOBOJMMOCTH CJI€Ba U CIIpaBa pa3inyuil He BbIsBUIL. Bain BeiBOJ?

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

ITpoBenenue 3ByKOBOM BOJIHBI Uepe3 CIyXOBOM MpoxoJl, OapabaHHYIO MOJIOCTh K YJIUTKE
SBJISICTCS OCHOBHBIM U Ha3bIBAETCS 8030YUIHbIM 38YKonpogedenuem. [loMnMo 0ObIYHOM BO3Ty1I-
HOW TPOBOAMMOCTH 3BYKOBBIX BOJIH, BO3MOXEH JAPYroil cmocod WX mepesadyd — HEemocpea-
CTBEHHO 4€pe3 KOCTH uepena. Eciu NpuioXnuTe HOKKY 3Bydallero KaMepTOHA K COCLICBUIHOMY
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OTPOCTKY (K KOCTH 3a YIITHOM paKOBHHOM), TO 3BYK CIIBIIIEH JaXke IMPHU MOJTHOM MOPaKEHHUH 3BY-
KOIIPOBO/IAIETO arnmapara (CpeHero yxa). 9To KocmHas npo8ooumochs 3ByKoB. B nmoBcegHes-
HOH KM3HU KOCTHAasi IPOBOJUMOCTh HE CYIIECTBEHHA, HO €€ MCCJIeIOBAHUE M3J]aBHA IIUPOKO
UCIIOJIB3YETCS BpauaMH JIsl JUAarHOCTUYECKUX LIEJIEH.

ean padoTel: McciaenoBaTh KOCTHYIO MPOBOIUMOCTD 3BYKOB. O3HAKOMUTBHCS C MPOOOIA
BeOepa Ha HapylIeHUs BO3yIIHOW MPOBOAMMOCTH 3BYKOB M IMOPAXKEHHSI BHYTPEHHETO yXa.

MatepuaJbl 1 000pyI0BaHMEe: KAMEPTOH € 4acTOTOM 256 ', mepKyCCUOHHBIN MOJIO-
TOYCK, pe3NHOBAs TPyOKa, BaTa, Ne3MHPUITUPYIOIIUNA PACTBOD.

Xoxa pa6orsl. [IpunoxuB 3Byyalnii KaMepTOH Ha TEMsl MO CPEIHEH JIMHUU TOJIOBBI,
OTIPEACIISAI0T KOCTHYIO IIPOBOIMMOCTD 3BYKOB JJIsi 000OMX YIIeH, — uepe3 00a yXa Ipu 3TOM CIIbI-
HIUTCS 3BYK OAMHAKOBOM cuibl. Eciu e B 0JJTHO yXO MOJIOKUTH BaTHBIM TaMIIOH, TO Y€pe3 3TO
yX0 3BYK OyZeT Ka3arbcs 0ojiee CUIbHBIM, BCIICACTBHE YMEHBIICHUS MIOTEPU 3BYKOBOI SHEPTrUu
yepe3 Hapy>KHBIHM CIyXOBOM IIPOXO/I.

Takoe srce ycunenue 38yKa npoucxooum npu 3abonesanuu 00Hoeo uz yuietl. llpu Hapy-
[ICHUH 3ByKOIIPOBEICHUS B CPEeIHEM yXe (0TBepcTHe B OapabaHHOI MepenoHKe, CpalieHue ciy-
XOBBIX KOCTOUYEK, CHIDKEHHUE TIOJJBMKHOCTH MEMOpPaHbI OBaJIHHOT'O OKHA) 3BYK Ka)KETCSl CHIIbHEE
Ha CTOpOHE MopakeHHoro yxa. Eciu ke nopakeHo BHyTpeHHee yXO0 (TOBPEKIECHUS BOIOCKOBBIX
KJIETOK, M3MEHEHNE (PYHKIIMOHAIBHBIX CBOWCTB BOJIOKOH CIIyXOBOTO HEPBA), TO OIIYIICHHUE BOC-
MNPUATHS 3BYyKa CMEIIAeTCsl Ha CTOPOHY 3/I0POBOTO yXa.

Yto06b!l yOemuThCS, YTO YaCTh 3ByKOBOW SJHEPTUH PACCENBACTCS TP MPOXOKICHUH Yepes
HapY>KHBII CIyXOBOHM MPOXO/, CIeAyeT COSANHHUTH YIIN IBYX UCCIEAYEMbIX PE3UHOBOH TpyO-
KOW M IIOCTaBUTh OJJHOMY M3 HUX Ha I'0JIOBY 3Bydalluid kamepToH. [Ipu 3TOM BTOpON 4enoBEK
TaK)Ke YCIBIIIUT 3BYK B PE3yJIbTaTE PACIPOCTPAHEHHUSI 3BYKOBBIX BOJIH U3 HAPYKHOTO CIIyXOBOTO
IIPOX0/1a IEPBOT0 UCCIEAYEMOTO.

Pexomennganun k opopmiaenuo padorsl. [IpoBens uccnenoBanue, ohopMUTh MPOTO-
KOJ C OOBSCHUTENbHBIMU BbIBOJaMH. OO0s3aTebHO B BBIBOJIAX OTPa3UTh CYTh KIMHUYECKOU
npo6sl Bebepa.

KonTpoabHbie BONPOCHI

1. Kak OCYHICCTBJIAIOTCA BO3AyIIHAA U KOCTHAA MPOBOAUMOCTU 3By1<a?

2. Kakue HapylIeHHs CIIYXOBOW CEHCOPHOM CHCTEMBI MOKHO BBISIBUTH C TOMOIIBIO
npoObl Bebepa? Kak kaxkmoe u3 HUX MPOSIBIsETCA B X0/€ onbiTa Bebepa?

3. V manmeHTa ¢ IIOXO0 CIBIIIANMM JIEBBIM yXoM mpoOa Bebepa mokazana cmenieHue
BOCITPMHMMAEMOTO0 3ByKa KaMepTOHA B MPaBylo cTOpoHy. Kakoii BEIBOJ clielyeT cienaTh?

Padora 32 CpaBHeHHe KOCTHOM M BO31YILIHOH MPOBOJMMOCTH 3BYKOB (OnbIT PHHH))

CiyxoBas 4yBCTBUTEJIBHOCTD K 3ByKaM, JOCTABIIIEMbIM K BOCIIPUHUMAIOILIEMY aIllapaTy
BO3JIYIIHBIM IIyTEM U 4Yepe3 KOCTH, pa3Has. DPPEeKTUBHOCTh KOCTHONH IMPOBOJUMOCTH Y YEJIO-
BEKa C HOPMAJIbHBIM CIIyXOM HECPaBHEHHO MEHbILIE BO31YIIHON npoBoauMocTu. 1 oHa mens-
eTCsl IPU HapyUIeHUSX ciyxa. Bolpa3uTh crenenb 3(hPeKTUBHOCTU TOM U MHOM IMPOBOJUMOCTH
MO>KHO 4€pE3 JUIMTEIBHOCTh BOCIPUATHUS 3ByKa KaMepTOHA. Takoll METOAUYECKUI MOAXO BbI-
paXkeH B IMarHocTudeckoi nmpode Punnn. Tect PUHHD MO3BOJIIET CPAaBHUTH BO3YIIHYIO U KOCT-
HYI0 IPOBOJUMOCTH B OJTHOM U TOM XK€ yX€.

Hean padortel: [IpoBecTu cpaBHEHHE ATUTEIHHOCTH BOCIIPUATHUS 3ByKa KaMepTOHA MTPHU
BO3JIYIIIHOM M KOCTHOM MPOBOJUMOCTH 3BYKOB. O3HAaKOMHTBCS ¢ TecTOM PUHHD mJid auarHo-
CTUKHM MAaTOJOTHH CITyXa.

MarepuaJbl 1 000opyaoBaHue: kKaMepToH (256 [y unu 128 [y), nepKyCCUOHHBINA MOJIO-
TOYEK, CEKYHAOMED.

Xoa padotbl. 3Bydamuii KaMepTOH MPHUKJIAIBIBAIOT K COCLIEBUIHOMY OTPOCTKY BHUCOY-
HOI kocTu. ClblIIeH 3BYK, KOTOPBIN MOCTENEHHO ociabeBaeT U, HaKOHell, ucue3aeT coBceM. Kak
TOJIBKO 3BYK I€PECTAET OBITH CIIBIIIEH, KAMEPTOH MEPEHOCUTCS K yXY: 3BYK CHOBAa CTaHOBHUTCS
cibllieH. [Ipu nopasicenuu 36yKonpogooswe20 annapama Haobaooaemcs obpamHuoe seieHue:
36yuauuil KAMEPMOH He CbIUEH } HAPYAHCHO20 CIIYX08020 NPOX00A U CbIUUMCS NPU NepeHoce
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€20 Ha KOCMb.

BrImonHUB BBIIIE TPUBEACHHYIO YacTh PaOOTHI, OOHAPYKHUB 0KUJAEMbIE 110 OIHCAHUIO
SBJICHUS, C/IEJIAUTE BBIBOJ OTHOCUTEIBHO YyBCTBUTEIBHOCTH CEHCOPHOM CUCTEMBI K 3BYKOBBIM
KOJIEO0AaHUSM, TOCTUTAIOIIUM BOCIIPUHUMAIOIIMX CTPYKTYP BO3AYIIHBIM IPOBEIECHUEM H KOCT-
HBIM.

Jpyras 4acTb pabOThI 3aKJIIOYAETCS B HEMOCPEACTBEHHOM (DMKCUPOBAHUHU JUIUTEIHHO-
CTel BOCHPUATHUS 3ByKa KaMEpPTOHA IIPU BO3AYILIHOM U KOCTHOM HX IIPOBEJECHUU PELIEITOPHBIM
CTPYKTYypam.

Ecnu oTHOLIEHHE BpeMEHU 3BYy4YaHUs] KAMEPTOHA JJIsl BO3AYIIHONM U KOCTHOM MPOBOJIU-
MocTu paBHsieTcs 2:1, To Tect PUHHS Ha3pIBaeTCs MOMOKUTENBHBIM (HOpMa). Ilpu ocrnabnennun
BO3AYIIHOW MPOBOJUMOCTH TeCT PUHHD cTaHOBHTCS oTpuaTeabHbM (1,5:1; 1:2). Ilpu monHoM
[JIyXOTE Ha 3ByK KaMepTOHa 4epe3 BO3JyX, HO BOCHPHUATHH €ro uepe3 KocTh TecT PuHH? 000-
3HayYaeTcsa Kak 0€CKOHEYHO OTPUIIATENbHBIHN (— ).

Pexomennanun k opopmiieHuro padorel. Pe3ynbrarsl paboThl B IPOTOKOJIE BHIPA3UTh
B popMe TaOIHIIbI, B KOTOPYIO BIHMCATh JUIMTETLHOCTH BOCIPHUATHS 3ByKa KaMEpTOHA MPU BO3-
JYIIHOM M KOCTHOM €r0 IPOBEJIEHUH, a TAK)KE PACCUMUTAHHOE COOTHOIIEHHUE ITUX JUIMTENbHO-
CTEM.

[IpousBecTy OLIEHKY OMbITA, OTPA3UB ATO B BHIBOJAX.

Tabnuia 6 IlokazaTenu BO3AYIIHONW U KOCTHOW POBOJIUMOCTH

Yacrora koine- JnutenpHOCTh BOCIPUATHUS 3BYKa (C)
OaHMii Kamep- | 3ByKONPOBEICHUE Y ucneiTyemoro
B HOpME
toHa (I'tr) ITpaBoe yxo JleBoe yxo
Bozaymnoe 75
KoctHoe 35
138 OTHOIIIEHUE JITUTEITh-
HOCTE BOCTIPUATHUS 2:1
3BYyKa (tBO3; txocr )
Bosayminoe 40
KocTHoe 20
256 OTHOIIIEHUE ITUTEITHHO-
cTel BocrpusThs 3ByKa | 2:1
(tBo3; txocr )

Padora 33 Onpenesienne BepxHed U HHKHEH IPAHUL YaCTOThI KoJIeOaHUil, BOCIIPH-
HMMAaeMBbIX YXOM YeJI0BEKa

CnyxoBo¥ aHaJIN3aTOP YEJI0BEKA 10 CPABHEHUIO CO MHOTMMU MJIEKOITUTAIOIIMMH BOCIIPH-
HUMAET 3BYKH JJOBOJIbHO Y3KOM mosiockl yacToT. HukHss rpanuna B npeaenax 16 —22 I'n, a Bepx-
His — 20 — 22 Teicaun ['1. B 3penoM Bo3pacTe 3TOT AMana3oH HAUMHAET MOCTENEHHO CYKUBAETCs
KaK 3a CUeT HU3KHX, TaK U BBICOKUX 3BYKOB. OCOOEHHO YMEHBIIIAETCSl BOCIPUATHE BHICOKHX 3BY-
KOB.

Ilesb padoThI: BBISABICHUE HHIMBUIYAJIbHOTO IHANIa30HA BOCIPUHUMAEMBIX CITyXOM 3BY-
KOBBIX 4aCTOT.

Martepuanbl 1 000py/iI0BaHue: 3ByKOT€HEPATOP.

Xoa padoTel. BKitouaroT 3ByKOreHepaTop B OCBETUTENIBHYIO CETh FOPOJICKOTO TOKA, IIPO-
rpeBaoT npudop. Bee ABIAAIOTCS HCHBITYEMBIMU: KaXKIbI JOJIKEH OTMETUTh T€ CaMble HU3KUE U
T€ CaMbl€ BBICOKHE YaCTOThI, KOTOPBIE OH B COCTOSIHUM BOCIIPUHUMATh CIIyXOM IIPH IIOCTOSTHHOM
rpomkocTH 3Bydanus (20 — 30 JIb). CuneTs ucnbITyeMbIM HaJl0 OOJIBIIYIO YacTh BpEMEHH JKCIIe-
PUMEHTA HEMO/IBUIKHO, HE BEPTETH I'OJIOBOM.

Cnauvana npegssiBisiercss curian B 30 — 40 [, 3atem yactoTa 3ByKa MOCIEI0BATEIHHO
yMeHbIaercs. g KaXka0ro Mociaeayollero CUrnaina HasblBaercs ero yacrora. IIpucyrcrsyto-
mue, cayuas, GUKCUPYIOT 3HAYCHUE TOM YaCTOThl, KOTOPYIO €1€ BOCIIPUHUMAIOT.

ITocne onpeneneHust HUKHEN IpaHUIBl BOCIPUHUMAEMBIX YaCTOT 3ByKa CIIEAYET MpPeb-
ABJISITH 3BYKH C IIOCJIEJOBATEIbHBIM MOBBILIEHHEM 4acTOThI 10 6 — 10 Thicad repu (qo6aBiiss 1o
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COTHE repir). 371ech MOKHO OOpaTUTh BHUMAaHUE Ha OIIYIICHUE YCUJICHHUS TPOMKOCTH CHUTHAJIOB,
XOTs 3TOrO HeT. [IpocTo K 3ByKaM CpeHHX 4acTOT BOCIPHHUMAEMOTr0O AHAana3oHa Hallla CeHCOP-
Hasl cucTeMa Haubosee YyBCTBUTENbHA (CHUYKACTCS CUIIOBOM TOPOT BO30YIUMOCTH).

OT ocTaBUIEHCS TTOJOBUHBI CIBIIIMMOTO JUAMa30Ha 3BYKOB PEAbSBISATh CUTHABI, 11O Ya-
crote kpatHble Thicsiue (11 ThIc., 12 ThIC., 20 THIC., 21THIC.). K@XKIBIi1 HCTIBITYEMBIH 3aIIOMHUHAET
YaCcTOTY 3BYKa, KOTOPBIK OH €Il CIBIIINT. B 3T0i yacTu ncciie10BaHUs UCTIBITYEMBIE MOTYT Je-
JaTh Pe3KHe MOBOPOTHI FOJIOBBI, KOTOPbIE MPEMATCTBYIOT A0 OINpPENEICHHOW CTeNeHH HACTYILIe-
HUIO aJIalTalliy, OBICTPO HACTYHAIOIIEH PU BOCHPUSATHH 3BYKOB BBICOKOW YaCTOTHI.

Pexomennanuu Kk opopmiieHuro padorpl. [lonyueHHbIe JaHHBIE 3aHECTU B MPOTOKOJ U
c/ienaTh BBIBOIBI.

Pabora 34 Jlokanu3anus 3ByKa B IPOCTPAHCTBE (POJib OMHAYPAJIbHOCTH CJIyXa)

C momoIIp0 CIyXOBOH CEHCOPHOM CHCTEMBI )KMBOTHBIE W UYEIOBEK MOTYT ONPEACTATH
HaAIpaBJIEHUE 3BYKAa U CTENEHb €ro YJAJICHHOCTH, T.€. JIOKAJIM30BaThb MCTOYHHK 3ByKa. JTa
CIIOCOOHOCTBh HA3BIBAETCS MPOCMPAHCMBEHHBLIM CIyXoM. Jlokanuszamus 3ByKa OCYLIECTBIISETCH,
[JIaBHBIM 00pa3oMm, Ojarogapsi CHMMETPUYHOCTHU TOJIOBUH CIIyXOBOHM cHCTeMbI (OMHaypaibHBIN
cinyx). IlpocTpancTBeHHas JoKanu3alusl 3ByKa MpU CIYIIAHUUM OJHUM YXOM (MOHAypasbHO)
OCYIIECTBIISIETCS CO 3HAYUTENBbHBIMU OIIHUOKaMU. Ta oice mpyoHOCMb JIOKAMU3AYUU 38VKA
NPOABIAEmMCcs NPU 0OHOCMOPOHHEM HAPYULEHUU CLYXd.

CrocoOHOCTh OMpeeNaTh HalpaBlIeHUE 3ByKa OCHOBAHA Ha HECKOJIBKUX (pakTopax.

Bo-niepBbIX, om pazuuysl 60 8pemenu npuxooa 38yK08ot 60Hbl K HPAGOM) U IeBOMY VX .
OOBIYHO OJHO YXO PACIOJIOKEHO Jajbllle OT UCTOYHUKA 3ByKa (AL). Pasnuiyy B paccrossHumn
MOXHO paccuyuTath 110 hopmyie: AL=dxsin a, rae d — paccrosiHre MEXIY yIIaMH, a & — yToll,
MO/ KOTOPBIM HMCTOYHUK 3BYKa PACIIONIONKEH MO OTHOUICHHIO K HCHBITyeMoMy. BpeMeHHas
3anepkka At = AL/v, rae V — ckopocTh 3ByKa.

Bo-BTOopsIx, npu 3gykax 0o 750 — 800 [y (c 607b1I0N ATMHON BOJHBI, CIOCOOHOM OTHU-
0aTh TOJIOBY KaK MPEMSATCTBUE) — OM pa3zHocmu (haz 36YK060U 80JIHbL, OOCMUSAIOWUX NPABO2O U
J1e8020 yXxa.

W, B-tpetbux, npu yvacmomax ceviuie 800 'y (T.e. ¢ JNIMHON BOJHBI MEHbILIEH IBOMHOTO
paccTOsSHUSA MEX]y yIIaMHu — MeHee 42 cM) OmpeziesIeHne HallpaBIeHHOCTH 3BYKa OCYILIECTBIISA-
€TCSl N0 PA3HOCMU 2POMKOCIMU 36VKA: ONMKAWIIIUM K HICTOYHUKY 3ByKa yXOM 3BYK BOCIIPUHUMa-
eTCsl IPU TaKUX 4acTOTax Kak 0oyiee MHTEHCUBHBII.

Hean padorsl: yOenuTbcs B HEOOXOIUMOCTH OMHAYpabHOTO CilyXa JUlsl YeTKOM JIOKa-
JU3aIUU UCTOYHUKA 3BYKa.

MarepuaJibl M 000py10BaHHE: KAMEPTOH, MOJIOTOYEK.

Xoa paboThI.

HccnenyeMoro ycaxuBaroT Ha CTYJ CIIMHOM K MCCIIEAOBATENIO. VICTIBITYeMblii 3aKphIBAaCT
17133, OH He JI0JIKeH MPOU3BOAMTH BO BPeMsl ONbITA IOBOPOTOB I'0JI0BbI M KopIyca. CHavana npoBepsieTcs
CITOCOOHOCTD JIOKATM3AIMH 3BYKa OMHAYPATHHO (TP CITYIIAHKH IBYMS YIIIAMU). DKCTIEPUMEHTATOP JICPYKUT
KaMEpTOH CIpaBa WM CJIEBA OT MCTILITYEMOT'0 Ha PACCTOSIHUM OKOJIO METpa OT Hero, Ha 2 — 3 CeKyH/IbI BbI3bIBast
€0 3By4aHue, MOTOM C JIPYTOM CTOPOHBI, C3311, HA Pa3HBIX YPOBHSIX, HaJl FOJIOBOM. KaxKIpIii pa3 UCIIbITYEeMBbIii
ONpeZIeNsieT U MOKa3hIBAET KapaH/IallioM B BBITSHYTON pyKe HanpaslieHUe 3ByKa. OCTalbHbIE B IPYTIIE BHUMA-
TEJHHO HAOMIO/IAFOT, MOJTYA, 3aIIOMUHAs BCE OCOOEHHOCTH HCTIBITYEMOT'O B JIOKATM3AIH UM 3BYKOB.

Iloce 31010 HCCNeNOBaH s HCTIBITYEMBIH B O/THO YXO 3aKJIa/IbIBACT BATHBIIN TAMITOH, ¥ BCE MOMEHTbI
OIbITA [OBTOPSIFOT.

Y6emuThest, 4T0 MOHAYpaTbHast (OTHHM YXOM) JIOKTH3ALIHS 3BYKOB ropas/io criadee OUHaypaTbHOM.

MOXHO pacMpyUTh SKCIIEPUMEHT: Pa3peIliiTh UCTILITYEMOMY C 3aTaMIIOHHPOBAHHBIM OJTHUM YXOM
Bpall[aTh TOJIOBOM, OMPEIENIsis HAIpaBRIeHNe HCTOYHNKA 3BYKa. TOUYHOCTB JIOKAIM3AIINH 3BYKa BO3PACTET, HO BCE
PaBHO OyJIeT Xy>Ke, 4eM Mpr OMHAYPATTEHOM CITyXe.

Pexomenganmm k ogopmiienmio padotsl. [Ipozenars paboTy, ormucars ee X071 BBIOIHEHHS, TOMTy-
YEHHBIC PE3yJIbTaThl M HAOIOICHHSI BHECTH B IPOTOKOJL, JIATh OOBSICHEHHSI HAOTIOIaeMbIM (haKTaM.

KoHnTpoJbHBIE BOIPOCHI

1. Kakoe 3BykomnpoBenenue 6omee 3¢pHeKTHBHO?
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Kaxkue napymienus ciyxa BBISBISFOTCS Tpo00it PuHHA?

O ueM CBUIETENBCTBYET OTpULIATENbHBIN TECT PUHHA? BeckoHEUHO OTpULIaTENbHBIN?
Kakmue 3ByKOBBIE 4aCTOTBI BOCIIPUHUMAET YEJIOBEK?

B yem npenmyiecTBa GMHaypaNbHOTO CiIyXxa?

KakoB MexaHu3M JIOKaIU3aluy HU3KOYaCTOTHBIX 3BYKOB?

KakoB MexaHM3M JIOKaIU3alui BBICOKOYACTOTHBIX 3BYKOB?

Nookrwd

3ansrue 12

PatGora 35 HaOuroneHue nocjieacTBUi pa3pylieHnsi BeCTUOYJISIPHOTO annapara y Jisi-
TyHIKH

Ponb nonaykpy»KHBIX KaHAJIOB Yy JIATYIIKH MPOSIBISIETCS KaK B I103€, TAK U BO BPEMs IIepe-
MEIIEHNUH Ha cyllle U I1aBaHus B Boje. Ilocne 0lHOCTOpOHHErO pa3pyleHUs NOJYyKPYKHBIX Ka-
HAJIOB Y JIAYLIKY HapyIIAeTCsl TOHYC OJHOM MOJIOBUHBI Teia. [lociie 1ByCTOpOHHEro pa3pyleHus
MOJIYKPYXKHBIX KaHAJIOB o0OpallaeT Ha ce0si BHUMaHUE pPe3KOe HapylIeHHE I1aBaTeIbHbIX JABMKE-
HUU.

Henawb padotsl: VMccnenoBaTs HapylIeHUs TOHYCa U JIOKOMOLIMY Y JISITYILIKHU TIOCTIE pa3py-
IIEHUs Y Hee Ja0UpPHUHTOB.

Marepuanbl 1 000pyI0BaHMe: JISATYIIKA, MIPENAapOBAIbHBIA HA0Op, BAaTHBIE TaMIIOHBI,
MapJIs.

Xoa padotsbl. [lofgoiTu K MOTYKPYKHBIM KaHaiaM JIATYLIKU JIETKO 4Yepe3 MOJIOCTh pTa.
3aBepHyTh B KyCOUEK MapJjH JATYIIKY. B3sTh €€ B 1eByto pyKy Tak, 4TOOBI €€ CIIMHKA JIeXkalia Ha
nanoHu. [ITMHIETOM OTTAHYTh HUXKHIOKO YENIOCTh U IPUXBATUTh €€ Mapiiel, B KOTOPYIO 3aBEpHYyTa
marymka. CkanblienaeM pa3pesaTh CIU3UCTYI0 000JO0YKY BJIOJIb OCHOBHOM KocTH. Eciu pa3nsu-
HYTb Kpas paHbl, TO BUJHO, YTO OT OCHOBHOH KOCTH B IONEPEYHOM HAINpPABICHUU OTXOMST JBE
HOJyOCHOBHBIE KOCTH. C ITOJlyOCHOBHOM KOCTH CKaJblI€JIeM COCKa0INTh HaaKocTHHULY. [Tpn sToM
HA4YMHAET MPOCBEUNBATH OEJIbIN KPYKOK BETMYMHOM C IPOCSHOE 3€PHO, KOTOPBIN U MpeACTaBIseT
co00i MOTYKPYXHBIN KaHai. B 3TOT Genblif KpyKOK BKOJIOTH MPENapoOBAIBbHYIO UIUTy U Bpalla-
TEIbHBIMU JBHKEHHUSIMH Pa3pylIaloT JJAOUPUHT. Uepe3 HEeCKOIbKO MHUHYT, IOC]I€ TOTO KakK JIs-
T'yIIKa ONPaBUTCS OT ONEpaiy, HabI0AaTh 3a ee noBegeHueM. OTMETUTh, YTO JIATYIIKA TPUHH-
MaeT XapaKTEepHYIO M103Yy: C OTIEPUPOBAHHON CTOPOHBI KOHEYHOCTH OKA3bIBAIOTCSI HECKOJIBKO MOJI-
TSHYTBIMH, & C IPOTUBOIIOJIOKHON — BBITSIHYTBIMM; I'OJIOBA JISATYIIKU U KOPILYC IIOBEPHYTHI B OIlE-
pUpPOBaHHYIO CTOPOHY. [IpH MpbDKKax JAryHIKa IBUXKETCS 10 KPYTy (MaHEKHbIE JBUKEHUS ). DTO
paccTpoCcTBO KOOPAMHALIMY JBUKECHUSI IPOSIBIIAIOTCS U IIPU HAXOXKICHHUHM JIATYIIKU B BOJIE: IUIA-
BaTeJIbHbBIE IBH)KEHUS TAKXKE COBEPILAIOTCA IO KPYTY.

ITocne pa3pylieHus BToporo JabUpHHTA y JIATYIIKH HaOII01aeTcsd KOMIICHCAIUs B MOJIO0-
JKEHUH Tella MPU HAaXOXKACHUM €€ Ha CyIlle, HO IUIaBaTeIbHbIE JIBUYKEHUS OCTAIOTCSI HapyIIECH-
HBIMH: OHM CTaHOBSTCSI XaOTUYHBIMH, HapyLIaeTCs OPUEHTALUs B IPOCTPAHCTBE.

Pexomennanum k opopmiteHuno padoTbl. 3anucaTh X0/1 ollepaiy U HabI01aeMyto KapTHHY
B ITOBEICHUU KUBOTHOTO. C/1e71aTh BBIBO/IBI O POJIM JJAOMPUHTOB. M300pa3uTh cxeMy MECT pacmo-
JIO’KEHUS JIJAOUPUHTOB Y JISTYIIKH

Padora 36 Had/ronenne Bpamare1bHOro HUCTarMa

[Ipu BpamieHnuu Tena BOKPYT BEPTHUKAIBLHOW OCH MPOUCXOAUT BO30YKIEHHE PELETITOPOB
BECTHOYJISIPHOTO amnmapara MoJ] BIUSHUEM SHEPrHUH BO3PACTAIOLINX MM yOBIBAIOIIUX YTIOBBIX
YCKOpEHUM. DTO SABISETCS NPUUNHON BO3HUKHOBEHHS 0000 pedieKTOPHON peakluu, KoTopas
Ha3bIBAETCSI HUCTarMOM ToJIOBbl. HucTarm rojoBsl NposiBIASETCS B TOM, YTO TOJIOBA BHAYAJIE MEJI-
JICHHO ITOBOPAYMBAETCSI B CTOPOHY, IPOTUBOIIOIOKHYIO HAIPaBJICHHIO BpaIlleHus, a 3aTeM ObICTPO
BO3BpAlIaeTCcs B UCXOHOE noJioxkeHue. [Ipu BparieHun Taxke HaOI0JaeTcsi aHAIOTUYHOE JIBU-
’KEHUE TJ1a3 — IJIa3HOW HUCTarM.

Leuan padoTsl: HAOII0IATh HUCTArM TOJIOBBI U IJ1a3 MPU OTKPBITBHIX M 3aKPBITHIX TJa3ax,
ONPEACIUTD JIUTEIBHOCTh HUCTarMOBBIX PEAKIUH.

Martepunansl 1 060pyaoBaHue: kpecio bapanu, cekynaomep.
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Xoxa padorsl. McnbiTyemMoro ycaxuparoT B Kpecio bapanu, 3akpbIBatOT MEPEIHIOI0 TEepe-
KJIAJIUHY Kpecna u npousBoasT BpamieHue (10 Bpamenuii 3a 20 c). Bo BpeMs BpaiieHusi BHUMa-
TEJIBHO CIEIAT 3a IOJI0KEHUEM T'OJIOBBI U TYJIOBUINA UCIBITYEMOrO, a MOCJIe OCTAHOBKH Kpecia —
3a MOJIO’KEHUEM T'OJIOBBI, TYJIOBHUINA U T7a3. [Ipu HopManbHOM (DyHKIIMOHAILHOM COCTOSIHUU Ja-
OMpPUHTOB HAOIIOAAIOT HUCTArM TOJIOBBI U IJI1a3. 3alKChIBAIOT BpEeMsl HUCTarMa, y4UThIBasi, 4TO
CpeaHsisl MPOAOKUTENIBHOCTD ero nposiBieHus 20 — 30 ¢. OnbIT NOBTOPSIOT, MPEII0KUB UCTTBI-
TyeMOMY 3aKpBITh IJ1a3a BO BPEeMsI BpaIICHHUS.

Pexomennauun k odopmiiennio padorsl. Onumute xoa oneita. Onpenenure U 3amnu-
HIMTE BpeMs MPOSIBICHUS HUCTarMa rojoBhl U 11a3. CpaBHUTE pe3yibTaThl y HECKOJIBKUX HUCIIbI-
TYyEMBbIX.

KoHTpoJibHBIE BOIPOCHI.

1. Yem npexcraBieH nepudeprueckuil oTaen BecTHOYIApHOro aHammsaropa? KakoBo
CTpOEHHE PELENTUPYIOIINX CTPYKTYp?

2. IlpoBojsmue myTH U siipa BECTHOYISIPHOTO aHAIHM3aTOpPA.

3. KakoBa yHKk1MOHaANBHAS POJIH BECTHOYISIPHOTO aHaIu3aTopa’?

Pa6ora 37 Kapra BKycOBBIX N0JI€il A3bIKA

Bocnpusitue xumMu4eckux pasapaxuTeneil BHEIIHEH cpe/ibl, TOMUMO JIEUCTBUS UX Ha pe-
LENTOpbl OOOHATEIBLHOTO aHAJIN3aTOPA, UMEET MECTO U MPU HETIOCPEICTBEHHOM COIPHUKOCHOBE-
HUU psilia BEIECTB (IPEUMYIIECTBEHHO MUILEBHIX) CO CIU3UCTON 000104YKO0# monoctu pta. [lo-
CIIeIHsIsI CHAa0)KeHa CIENHATbHBIMH PEIENTOPAaMH, SBISIONIMMHUCS MEpU(YEPHUECKUM OTAEIOM
BKYCOBOT'0 aHaJIM3aTopa. BKycoBOIi aHAIM3aTOp CTOUT Ha CTPa)ke HOPMAIBHOTO (PYHKIIHOHUPO-
BaHUs OpraHu3Ma, IoJIJiepKaHusl IOCTOSIHCTBA €r0 XUMUYECKoro coctaa. C ero nmomouispo npo-
M3BOJUTCS OMPOOOBaHME MUIIM, aHAJIW3 MUIIEBBIX U OTBEpracMbix BemecTB. C penenTopHoro
IOJISl BKYCOBOTO aHAIM3aToOpa MyCKAETCs B XOJ CIOKHBIA peIeKTOPHBIN MEXaHW3M armapara
MUIIeBapEHUSI.

CrneungpuyeckuMu 00pa30BaHUSIMHU, BOCIIPUHUMAIOIIUMU BKYCOBBIE pa3pa’KE€HUs, SABIIS-
IOTCSI BKYCOBBIE JTYKOBHIIBI, HAXO/SIIMECS B CIU3UCTON 000JI0uKe poTOBOU monocTH. Ha si3bike
BKYCOBBI€ JTYKOBHIIBI COCPEIOTOUYEHBI B COCOUYKAX, KOTOPhIE B COOTBETCTBUU C XapaKTEPOM CTpPO-
€HMsI JIeJIATCS y YeJIoBeKa Ha KeJ00OBUIHBIE, JTUCTOBUAHBIE U TpuOOBHIHBIE. BKyCcoBBIE JTyKO-
BHULIbI COCTOST U3 NOJIJIEP/KUBAIOIIUX U BKYCOBBIX KJIETOK, UMEIOT BUJT (DJISKKHU, OTKPBIBAIOILENCS
Hapy’Xy BKYCOBOW mopoil. 13 cy03nuTenuanbHOro CrijieTeHusl OJHH HEpBHBIE BOJOKHA BXOJAT
BHYTPb BKYCOBBIX JIYKOBUII, IPyTU€ — PAcojaraloTcs Mexay HUMHU. Y MMO3BOHOYHBIX )KMBOTHBIX
HET CHelMaIbHBIX BKYCOBBIX HEPBOB U BO30YKJIEHHE, BO3HUKAIOIIEE ITPH BKYCOBOM paszfpaxe-
HUU, IPOBOJANUTCS B LIEHTPAIbHYIO HEPBHYIO CUCTEMY 110 HEPBHBIM BOJIOKHAM YETHIPEX PA3IMUHBIX
HEPBOB: S3bIKOTIIOTOYHOT0, Oy /IaI0LIero, JUIEBOT0 U TpoiiHUYHOrO. X BKyCOBBIE BOJIOKHA B
COCTaBE OJJMHOYHOIO ITyyKa BCTYIMAIOT B BapOJIMEB MOCT M 3aKaHUMBAIOTCA B OAHOM U3 saep (N.
terminalis). Otcrona BkycoBbie BonokHa (Il HefipoH MPOBOAHMKOBOTO OT/IEIa aHATU3aTOPa) HIYT
K BEHTPAJIbHBIM U MEAMAJBHBIM sipaM 3puTenbHOro Oyrpa. Haumnaromuiicss oT HUX TpeTuit
HEHPOH MPOBOJUT BO30YKIEHHE K KOPKOBOMY KOHITY BKYCOBOT'O aHAJIN3aTOpa, KOTOPbIH JOKaJIH-
3yeTcsl B palOHE TUIIIOKaMIIa.

Paznpaxaromum J1eficTBUEM /711 BKYCOBBIX PELIETITOPOB 00J1a/1al0T TOJIBKO paCTBOPUMBIE
B BOJIE XMMHUECKHE BEIIECTBA; HEPACTBOPUMBIE B BOJIE BellleCTBA — O€3BKYCHBI. Pa3nuyator
YeThIPE IPYyMIbl BKYCOBBIX BEIIECTB, BBI3bIBAIOIINX IIEPBUUHBIE OIYIIEHUS BKyca: KHCIIOE,
COJIEHOE, TOPbKOE U ClIaJIkoe. Pa3inuHble OTTEHKH BKYCOBBIX OIIYIIEHUHN SBISIOTCS
PE3yJIBTaTOM CII0KHOTO KOMILJIEKCA Pa3/ipakKeHNUH, BOCIIPUHUMAEMBIX KaK BKYCOBBIMHU, TaK U
TEMIEPATYPHBIMH, TAKTUIBHBIMU, O0JIEBBIMU PELIETITOPAM CIU3UCTON 000JIOUKH POTOBOI
MIOJIOCTH.

[ToBepXHOCTH sA3bIKA HEOJIMHAKOBO YYBCTBUTEIbHA K OCHOBHBIM BHJIaM BKYCOBBIX pa3jipa-
JKUTEJIEH, YTO SIBJISETCS, OYEBUIHO, CIIEICTBUEM TOTO, YTO JJIsl KAXA0ro U3 4 BUIOB MEPBUYHBIX
OILYIIEHUH BKyCa UMEIOTCS CIIEI[UAIbHBIE PELENTOPhl. Y CTAHOBJIEHO, YTO KOHYUK A3bIKa HaH0O-
Jiee BO30yIMM TI0 OTHOIICHHUIO K CIIaIKOMY, OOKOBasi TOBEPXHOCTh CPEHEH YacTH S3bIKa — K KHC-
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JIOMY, OCHOBAaHHE fI3bIKa — K TOPbKOMY, KOHUMK U Kpas s3bIKa — K colieHoMYy. Pa3npaxenue cpen-
HEW 4aCTH CIUHKHU S3bIKA TIOYTH HE BBI3BIBAET BKYCOBBIX OIIYIICHHI.

JleiicTBrEeM pa3ianuHbIX (HapMaKOJIOTUYECKUX BEIIECTB MOKHO U30MPATENbHO WIH CTPOTO
IIOCJIEZI0BATENBHO BBIKIIOYUTH Pa3IMuHbIE BUJIbI BKYCOBOM UyBCTBUTEIBHOCTH.

Heab pabdoThl: BBISIBICHHE YYaCTKOB CIIM3UCTOH SI3bIKA, CIICUATU3UPOBAHHBIX K BOCIIPH-
ATUIO ONPEJEIIEHHBIX BKYCOBBIX pa3JIpa’keHUN.

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 mu Boabl), CTEK-
JISTHHBIE OIIABJICHHBIE NAJIOYKH, JUCTUIIIMPOBAaHHAs BOJIA, CTAKaH.

Xoxa paootbl. MccnenyeMoMy NMpeiyioxKUTh OTKPBITh POT U BBICYHYTH S3bIK. CTEKIISIHHOM
NAJIOYKOM 110CJIEI0BATEIbHO HAaHOCUTD Kanenbku 40 % pacTBopa caxapa Ha KOHUUK s3bIKa, Kpas,
CPEIHIOI0 YacTh sI3bIKa, KopeHb. KaxkIplil pa3 copammBaTh UCCIeayeMoro, 4To oH ourymaer. [1o-
CJIe KayKIO0H MPOoOBI MCCIIETYyEeMBbIi JOIDKEH MPOTOIOCKATh POT IUCTHIUIMPOBAHHON Boaoi. MHTep-
BaJIbl MEX/1y OTJEIbHBIMU HAOIIOEHUSAMU (TIOCIIE KaXKI0M KarelbKH) JOJDKHBI ObITh HE MEHee 2
MmuH. [Iponenates To ke camoe co BCeMU IPYTMMH pacTBOPAaMU: YKCYCHOM KUCIIOTBI, COJISTHOKHC-
JIOTO XWHHUHA, TOBapeHHO comnu. [lomyueHHble 1aHHbIE B BUJIE TOUEK ONPEAEICHHOTO I[BETa HaHe-
CTH Ha KapTy, CXeMaTHYECKH HU300paKatoIIyI0 TOBEPXHOCTH S3bIKA.

Pexomennauuu k odopmienno padorsl. OPopMUTh MPOTOKONI OMbITA, W300Pa3HUThH
KapTy BKYCOBBIX IOJIEH SI3bIKA.

KoHTpoJibHBbIE BOIPOCHI.

1. 3nayeHue BKyCOBOTO aHaIU3aTopa.

2. CTpoeHue BKyCOBOTO aHaJIN3aTopa.

3. BkycoBbl€ 1105151; OCHOBHBIE M KOMILJIEKCHBIE BKYCOBBIE OIIYIICHMSL.

4. YcioBusi, I3MEHSIOIINE BKYCOBBIE OIIYIICHUS, 3HAYCHUE YCIOBHOPE(PIEeKTOpHBIX (hak-
TOPOB.

Tema 5. @u3znosorus IBUraTeJIbHOrO anmapara
3anarus 13-14
Tect «AHaau3aTopbDy (10 MuH)

Padora 38 Muorpadus: 3anuch OANHOYHOI0 COKPALICHHS, IJIAIKOI0 H 3y04aToro re-
TaHyca

CkenerHass MbIlIa 00JIaaeT COKPATUMOCTBIO, T.€. CIIOCOOHOCTBIO HPU BO30YXKIECHUH
M3MEHATH CBOIO JUIMHY WJIM HampsbkeHue. B mabopaTopHOM 3KCriepuMEHTe Ha U30JIMPOBAHHOMN
MBIIIIE TPU OJMHOYHOM PA3APAKEHUM MOXHO TOJYYUTh o0O0unounoe cokpawerue. Ilo
JUINTETBHOCTU U (OpME OJMHOYHBIX COKpAIIEHUH CyAAT O CKOPOCTH COKpalleHWd Mblmi. B
3aBHCUMOCTH OT HPOJOJKUTEIBHOCTH OJMHOYHBIX COKpAIIEHUH pa3anyaroT «OBICTpBIE» HU
«MEJIJICHHBIE)» MBIIIIIBI.

B 0oaMHOYHOM COKpAIeHNH BBIIENAIOT HECKOJIBKO (a3. CokpallleHne HaunHaeTCsl He Cpasy
IpU HAHECEHUM pa3JpaXeHHUs, a CIYCTSd HEKOTOpOoe BpeMs, HEoOXOoAMMOe JUIsl pa3BUTHUS
BO30YKJIEHHs B MBIIILE U 3allyCKa B HEH COKPATUTENBHOTO Ipoliecca. DTO BpeMsl Ha3bIBAETCs
JIAMEHMHbIM  (CKpbIMbIM) nepuooom. 3a JIaTEHTHBIM MEPUOIOM CIENYyeT asa yKopouenus
(coxpawjenus) MBI, CMeHsieMas Ha (a3y paccialnenus. J[ias MKpOHOKHOM MBIIIIBI JIATYIIKA
BECh MUK OJUHOYHOTO cokpamenus amutcs 0,11 — 0,12 ¢, marentnsiit 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 OoJIblIe ATUTETLHOCTH
OJIMHOYHOT'O COKPAIIEHHUs), TO MbIIIA OyJeT OTBeYaTh Ha KaXKJblii HMITYJIbC OIMHOYHBIM COKpa-
menueM. Ecnu xe noceunate UMIyJibChl ¢ 60biei yactoToit (6osee 10 umIi/c) 1 COOTBETCTBEHHO
MEHBIIMMH HHTEPBAJIAMH, TO BOSHUKHET mMemaHuieckoe COKpalieHue, Uil memaryc. JTAM Tep-
MUHOM Ha3bIBAIOT OTBET MBIIIIBI HA PUTMUYECKOE Pa3ApakeHue. Eciau Kaxkaplid mocaeayomuil
UMITYJIbC pa3paXKeHUs IPUXOIUT, KOTAA MBIIILA B (pa3e pacciabiieHus B OTBETE HA MPEAbLLy NI
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CTUMYJI, TO opMa TeTaHyca OyaeT 3youamoti. I1pu yactote pazapa)xeHus, KOrja HOBbII UMITYJIbC
nomnaaaer Ha a3y He 3aKOHYMBILIETOCS YKOPOUYCHHS MBIIIIIBI B OTBETE HA NPEABLAYIINN, TETaHyC
Oyzner cnnownvim, 2naokum. CyMMapHasi aMIUINTyJa COKpAIEHUs] IPU TETAaHUYECKOM COKpallle-
HUU, KaK [IPABUJIO, BBIIIE aMIUIUTYbl OIUHOYHOTO.

Iesb padoThI: NOIYYUTh 3aIIMCh PA3HBIX (JOPM COKPAILEHUHN CKEJICTHOM MBILIIIBI; IPOBE-
CTH aHAJIM3 OJIMHOYHOI'O COKPAIICHHUS; UCCIIEI0BAHUE MEXAaHU3MOB TETAHUUECKUX COKPAILIEHUH.

Matepuaibl 1 000pyA0OBaHHUE: SJIEKTPOCTUMYJIIATOP, IEKTPOAbI MUOTpapuuecKas ycTa-
HOBKa, kumorpad, ¢usznonoruyeckuii pactBop (0,6 %-ii NaCl), gamka I[lerpu, mapneBas cai-
deTka, JATYIIKH.

Xoa pa6orsl. [IpuroToBUTh HEPBHO-MBILLIEYHBIN NpenapaTr, YKPENUTh €ro Ha LITaTHBE
muorpapuieckoil yctaHoBkU. COeIMHUTD MBIIIIY C 3alMChIBAIOIUM pbldaroM. Hamoxurs HepB
npernapara Ha 3JIeKTpoJsl ctumyisTopa. [loaBectn nmucuuk k Oapabany kumorpada. IlepeBectu
CTUMYJISITOP B PEKHUM OAMHOYHBIX UMITYJIbCOB ¢ yacToTou 1 I'm. Pa3npaxars HEpB ONMHOYHBIMU
MMITYJIbCAMU, @ 3aTEM 3alUCaTh KPUBYIO OJAMHOYHOI'O COKPAILLEHUS IIPU ObICTPOM BPALEHUH KU-
Morpada ot pyku (0kojo 1 06opoTa B CEKyHIY).

YBenuuuBas 1Mociae0BaTeNIbHO YacTOTy pazapaxenus 10 5, 10, 15 u 20 I'u, 3anucats psijg
KPUBBIX, HA KOTOPBIX MBILIEUHbIE COKPAILEHUS, OTCTABICHHBIE APYT OT Ipyra Ha BCE MEHbBIINE U
MEHBIIINE WHTEPBAJIBI BpEMEHH, Oy IyT BCe B OOJIBIIEH CTeTIeHn cuBaThes. Yepes pasHbie HOpMBI
CTYNEHYATOro ¥ 3y04aToro TeTaHyca MOoJIy4YUTh KPUBbIE CIUIOIIHOTO WM IJIa/IKOrO TeTaHyca.

AHaNoruyHple 3alIMCU MOKHO MOJYUUTh U NPU HEMOCPEICTBEHHOM (TIPSMOM) pa3jipaxke-
HUU MBILIIIBL.

Pexomennauun k ogopmiienuro padorsl. [lociie onucanust METOJUKY BBIIIOJIHEHUS pa-
00TBI 1300pa3UTh B TETPAIIX KPUBYIO OJIMHOYHOI'O COKpAILEHHsI, 0003HAYUTh (ha3bl €ro. 3apuco-
BaTh pa3Hble (POPMBI TETAHUUYECKUX COKPALICHUH, AaTh OOBICHEHHE, OTYETO 3aBUCHUT (opma Te-
TaHyca.

Padora 39 Haduronenne yroMaeHUs MbILILbI

YToMiieHHE MBIIILBI MOKHO BBI3BaTh, pa3paxas €€ B TEUCHHUE JJIUTEIBHOTO BPEMEHU C
yactotoi 40 — 50 ynapoB B MuHyTy. [Ipr MEeHBIIIEH YacTOTE YTOMJICHUE HE HACTYIAET B TCUCHUE
JUIUTEJIBHOTO BPEeMEHH, 00JIbIlIasi 4aCTOTa MOKET J1aTh HE OJJUHOYHBIE, 8 CyMMHUPOBAaHHBIE COKpa-
HICHHUS.

YTOMIIEHHE MBIIIIIBI XapaKTEPU3YETCs YBEITUUEHNUEM JITUTEIIBHOCTH COKPAILLIEHUS, YMEHbB-
[IEHUEM aMILUTUTY/Ibl U TOSBICHUEM KOHMPAKmMypbl, T.€., HEIOIHOTO paccyiablIeHns MBIIIIBI MTO0-
CJIe KayK10T0 €€ COKpAILleHUs, BCIIEACTBUE YETO KpUBasi 110 Mepe Pa3BUTHS YTOMJICHHUs Bce OOIbIle
U OO0JbIlIe OTXOIUT OT UCXOAHOrO ypoBHS. [Ipy MOJTHOM yTOMJIEHUMH MBIIIIA NIEPECTAET COKpa-
1aThCs.

Heab pa6orhi: HaOMIOAATH YTOMIIEHHE U30JMPOBAHHON MKPOHOMKHON MBIIIIBI JIATYLIKA
IIPY OAMHOYHOM PEKUME COKPAIICHUN U BBISIBUTH IPU3HAKU YTOMIIEHUS.

Martepuanbl u 060py10BaHue. HAOOp HHCTPYMEHTOB JJIsl IpENapupoOBaHus; pacTBOP
Punrepa; nunerka; Muorpapuyeckas ycTaHOBKa; KUMOTpad; CTUMYJIATOP C ANEKTPOJAMMU; Jisi-
ryIIKa.

Xoa pa6orsl. [IpuroroButh Npenapar H30JIMPOBAHHON MKPOHOXHOM MBIIIIBI JIATYIIKH, 3a-
KpeNnuTh ero B Muorpadge, HepB Ipernapara HaJIOKUTh Ha AJIEKTPoabl cTuMysstopa. [lucunk mpu-
JBUHYTH K Oapabany kumorpada. Bpamias 6apadban pykoid, caenaiite nonusiit kpyr. [Ipu stom Iunc-
YUK 3alMIIET KPYTOBYIO JIMHHUIO, COOTBETCTBYIOIIYIO MCXOAHOMY IOJIOKEHHIO phlyara Muorpada.
[Tocne sToro mpuBeauTe BO BpalieHue OapabaH kuMorpada ¢ IOMOIIBIO YaCOBOTO MEXaHM3Ma U
pasnpaxkaiite mpemnapar ummyiscamu ¢ yactoroil 1 I'u. Ha kumorpage OymyT peructpupoBarbes
KPHUBBIE COKPAILLEHHSI MBIl HA KK pa3apakaoluil nMmynbsc. PasapaxeHne npopoikaere
JI0 TIOJTHOT'O MPEKPAIIeHUs] COKpAILEHH.

Pexomennanum k ogopmiieHuI0 padoThl. 3aUIINTE B TETPaIb X0/ pabOTHI, 3apUcyiTe
KPUBYIO yTOMJICHMs MbIIIIBL. OTMETBTE, KaK IO MEpE Pa3BUTHS YTOMIICHHS M3MEHSIOTCS IJIN-
TEJIBHOCTb U aMIUIUTY/1a COKpaIeHHst MbIILbL. OOpaTHUTe BHUMAaHHUE HA MOSIBIIEHUE KOHTPAKTYPBI.

Pat6ora 40 Tonyc MbImIg
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TonndeckuM pedieKCoM Ha3BIBAIOT MPUPOKACHHBIA PEPIICKTOPHBIN aKT, KOTOPBIM TPO-
TEKaeT OYEHb JUIMTEIBHO, HE OCia0eBasi B TEUEHUE HECKOJIbKUX MUHYT, 4acoB, MHOrAa aHen. K
HUM OTHOCSITCS: CTOSIHHE Ha HOT'aX, BEPTUKAJIBHOE JepKaHKEe T'0JIOBbI, BHITPSIMIEHHOE TIOJIOKEHUE
TynoBuia. ToHUYEeCKHE pedIieKChl OCYLIECTBISIOTCS Oaaroaaps AesTeIbHOCTH CIIMHHOTO MO3Ta
U B OTJINYHME OT OOOPOHUTEIHHBIX PEGIIEKCOB BO3HUKAIOT ITIAaBHBIM 00pa30oM MOJI BIUSIHUEM BHYT-
PEHHUX pasapaxeHuid (mpompuopenentopoB). PeduekropHas ayra TOHHYECKOro peduiekca
JOJI’KHA COCTOSITh, IO KpaiHel mepe, U3 TpeX HEHPOHOB: YyBCTBUTEILHOI0, HHTPACIIUHAIBHOTO
BCTaBOYHOT'0, MJIM KOOPAMHUPYIOIIETO, U IBUTATEIIBHOTO.

CrubaTenbHbI TOHMYECKUH pedieKC KOHEUHOCTEH MpeCcTaBiseT cO00 OAUMH U3 BUIOB
TOHUYECKHX pedIeKCOB. ITOT pedIeKC COCTOUT B OJHOBPEMEHHOM Cru0aHuu 00eux 3aJHUX KO-
HEYHOCTeH narymku. ToHndeckoe crubanue 3aIHUX KOHEUHOCTEH MPOSBISETCS J1aXke B TOM CITy-
qae, KOIJla JIATYIIKA JUIIEHA TOJIOBHOTO MO3ra U MOJBEIIEHA 32 HUKHIOIO YEIIOCTb.

Heap padorei: HAOIIOAATH MPOSBIECHUE CTHOATEIHLHOTO TOHYCA U JI0Ka3aTh PeQIIeKTOp-
HBI MEXaHWU3M €ro MOJAEPKAHUS.

Martepuanbl 1 000pya0BaHMe: JISATYIIKA, IITATUB C 32KHUMOM U MTPOOKOIL, MpenapoBaib-
HBI HaOOp, HUTKHU.

Xoa padoTbl. [IpUroToBUTH CHMHANIBHYIO JISTYIIKY, TOJIBECUTH €€ 33 HIXKHIOK YENIOCTh K
npoOke mratua. OOpaTUTh BHUMAHUE HA 33 JHIEC KOHEYHOCTH: X YaCTH 00pa3yIoT C TYJIOBHUILEM
U MeXay co00 yribl, YTO SBIJISETCS MPOSIBICHUEM CTUOATEIbHBIX TOHUUECKUX pedreKcoB, ocy-
HIECTBIISIEMBIX CIIMHHBIM MO3TOM.

Jliia mokazaTenbCcTBa TOrO, YTO UMIYJIBCHI ISl TOHUYECKOTro peduiekca crubaHus uayT U3
CIIMHHOI'O MO3ra, CJIEAYEeT IIepepe3aTh CeJAINIIHBINA HEPB HA OHOM cTopoHe. [locie aToro Tonyc
MCYEe3aeT, U 3a/IHSsI JIallKa JIATYIIKHA 9TOM CTOPOHBI CBHCAET, HE OOHAPYKUBasi MPU3HAKOB Cruba-
Hus. OnepupoBaHHas J1arka OIyCKaeTcsl HUKe MPOTUBOIIOJIOKHOM.

Pexomennauuu k ogopmiieHUuI0 padoThl. 3anucarh B TETPAIIX X0A padoThl, HaOIIOe-
HUS 10 TIEpepe3KU CeAATUIIHOIO HepBa U nociie. CaenaTh BBIBOBI.

Pa6ora 41 Onpenenenne adCOMOTHON CHIIBI MBIIIIbI

AOCOIIOTHAS CUJIa MBIIIIBI U3MEPSETCS] TEM «MaKCUMAaJIbHBIM 3JIaCTHUECKUM HaIpsikKe-
HHUEM, KOTOPOE MOKET pa3BUTh MBIIIIIA B TOPSJIKE BO30YKI€HU IIPU CBOEH €CTECTBEHHOM JJTNHE»
(Yxrtomckuit). Onpesenenne abCOMIOTHON CHIIBI MBIIIIIBI CBOJAUTCS K HaXO0XKICHUIO HAUMEHbIIEH
BEJIMYMHBI TPYy3a, KOTOPBIN MBIIIIIIA HE B COCTOSTHUY MTOIHATh, He OyIy4d pacTSHYTOH B COCTOSIHUN
MIOKOSL.

Heab padorei: onpenenuTsh abCONIOTHYIO CHIIY W30JMPOBAHHOW MKPOHOKHOM MBIIIIIBI
JISITYIIKH.

Martepuanbl 1 000py10BaHHe: MHOCKOI IIKOJIBHOTO THIA, GU3PACTBOP, MUIETKA, Mpe-
MapoBaAIbHBIN HA00p, HAOOP THUPEK OT PA3HOBECOB Maccoi OoT 2 70 20 rpamm Kaxkasi, JISATYIIIKa.

Xox paborbl. CBEXENPUrOTOBICHHBIM HEPBHO-MBIIICUHBIN MpenapaTr yKpEIUsiloT B
MHOCKOIIE: OEIPEHHYI0 KOCTOUKY BCTAaBUTh B 3aKHM, 32 aXHJIJIOBO CYXOXKHWJINE 3alENUTh KpPIOoy-
KOM C KalpOHOBOM HHUTKOW; HUTKY MEPEKUHYTh 4epe3 CHHUpalIbHBIA OJIIOK HAa OCH CTPEIKH
MHOCKOIIa Ha MOJIHBIM 000poT. Ha cBOGOIHOM KOHIIE HUTH clielaHa MeTiisd, Ha KOTOPYIO HY>KHO
HaBEIIMBaTh Harpy3Ky (TUPBKN).

[TonOuparoT cuity 1 4acTOTy pa3apa)keHui, TalIMX Hanbojee MOIIHbIE IO OTKIOHEHHUIO
CTPEJIKH COKpAILEHUsI MPY MOABEIIEHHOW K MBIIIIE THPbKE B 5 T.

[IpenapaT He 3a0bIBaTh YBIQXKHATH BpeMS OT BpeMEHH (PU3PacTBOPOM.

[TocTeneHHO yBeNIUYMBAIOT Ipy3, MprbaBisisi no 5 — 10 r (a To u 20 r, ucxoas U3 GpyHKIM-
OHAJILHOTO COCTOSIHUS MBIIIIIBI), M KaX/IbI pa3 mocie pa3/ipakeHus OTMevasi, €CTh JIH MOAbEM
rpy3a (MO OTKJIOHEHHIO CTPEIKH MHOCKOIA) TPU COKpalleHWu. TakuM CrocoOOM HaxomasT
HAaUMEHBIIYIO BEJIMUMHY IPy3a, KOTOPYIO MBIIIIIIA HE B COCTOSIHUU 00Jiee MOAHSTh. JTa BeIHMUNHA
COOTBETCTBYET @OCOIIOMHOIL CuUle Mbluilbl U BBIPAYKAETCS B TpaMMax.

Pexomenaauuu k opopmiieHuIo pa6orbl. OnucaTh METOIUKY BBITTOJTHEHHS PaOOTHI, 3a-
(uKCHPOBATH MOYICHHBIN PE3yJIbTAT. 3aPHCOBATH YCTAHOBKY.

PatGora 42 lunamomerpus. OnpeneseHne KUCTEBO U CTAHOBOW CHJIbI
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CuoBble BO3MOXHOCTH OTJEIBHBIX MBIIII] WM UX TPYIII ONPEAEISIOT METOIOM OUHAMO-
Mempuu ¢ UCTIONB30BaHUEM MPHOOPOB dunamomempos. Hanbonee 4acTo At OLEHKU CHIIOBBIX
Ka4eCTB MBIIIEYHON CUCTEMbI OpraHU3Ma MPUOETA0T K ONPEIEIEHUI0 CUIIbI MBIIILI, OCYIIECTBIIS-
IOIIMX CTMOAHWE MaJbIIeB KHCTH, TaK HA3BIBAEMOM KuCMegou Cubl, a TAKXKEe CyMMapHOH CHIIBbI
MHOT'MX MBIIIIL, pa3ru0aroIMX O3BOHOYHUK — cmaHo6ou cuibl. COOTBETCTBEHHO MCIIOJIB3YHOTCS
CIEIMaJIbHbIE TMHAMOMETPBI: KUCTEBBIE U CTAHOBBIE.

Ienp padoThI: 03HAKOMUTHCS ¢ METOJUKON TMHAMOMETPHUH, KAKIOMY OIIPENEIUTH CBOIO
KHACTEBYIO CHIIy 00€HMX PYK M CTaHOBYIO cuily. IloiydeHHbIe JaHHbIE UCIOIB30BATh JJIsl OLICHKU
(U3U4ECKOro pa3BUTHSL.

MaTtepuajibl 1 000pyA0BaHUe: KICTEBOW M CTAaHOBOW JTuHaMoMeTpbl. OOBEKT HCCiIeno-
BaHUs — YEJIOBEK.

Xon pabdorsl. 1. Onpeodenenue kucmegou cunbi.

HcnpiTyemblii B TOJIOXKEHUH CTOSI OTBOAUT BBITSIHYTYIO PYKY C IHHAMOMETPOM B CTOPOHY
O] IPSIMBIM YTJIOM K TYJOBHUINY. BTopas, cBoOomHas pyka omylieHa u pacciabiena. [lambipr,
00XBaThIBAIOIME JUHAMOMETP, ¢ MAKCUMAJIBHBIM YCHIIMEM CXUMAIOT ero. Ilo crpesnke auHamo-
MeTpa CHUMaeTcsl pe3ysibTaT. BepHyTh cTpenky npubopa B HyjeBoe nojyiokenue. Onpenenenue
KHCTEBOU CHJIbI PyKH IIPOM3BECTH HECKOJIBKO Pa3 4epe3 MUHYTHbIE MHTEpBaibl. CHIly MBIIIIL OLie-
HUBAIOT 110 Jy4IIEMYy pe3yibTaTy. AHAJIOTUYHO ONPEAEIUTh KUCTEBYIO CUITY JPYIOM PYKH.

2. Onpeoenenue cmanogoll CUbl.

Ha kprok cTaHOBOrO JMHAMOMETpPA HAJETh IPUCOEAUHUTEIbHYIO TUIaHKY (WX LIEMb), KO-
TOPYI0, B CBOIO OUYepellb, COEIUHUTH C MOJCTABKOW Ul yHOpa HOT Tak, YTOOBl pacCTOSHUE OT
JUHAMOMETpa 0 MOACTaBKU COOTBETCTBOBAJIO POCTY UCHBITYEMOro. VCIbITyeMblil CTaBUT HOTU
Ha IOJICTaBKY, COTHYBILIMCH B Ta300€IpEHHBIX CycTaBaX, 00XBAaThIBA€T JBYMs PyKaMHU PYKOSTKY
nuHamoMetpa. C BBIIPSIMIIEHHBIMH B KOJIEHSIX HOTAMH M JIOKTEBBIX CyCTaBaxX pyKaMH C MakKCH-
MaJbHOM CUJION MOTSAHYTh PYKOSTKY BBepX, Boipsmiisis Tynosuiie (BHUMAHUE: osuscernue
0Cyuw|ecmeiAms niaeHo U ¢ NPOZHYMOIL CRUHOIL 60 u3bexcanue mpasm nozeonounuka!). Ilpo-
W3BECTHU OIpeziesieHue 3 pa3a ¢ MHTEpBaJlaMU B HECKOJIBKO MUHYT, BBIYUCIIUTD CPEJHEE 3HAUCHUE
CTAaHOBOM CHJIBI.

Pexomennanuu k opopmireHn1o padotsel. [losrydyeHHbIE pe3ysIbTaThl UCCIIEI0OBAaHUS BHE-
CTH B IPOTOKOJI. CpaBHUTH KUCTEBYIO CUITY NIPAaBOU U JIE€BOU PYK.

Padora 43 Dpromerpus. BoisiBjieHHe CpeJHHX HATPY30K U CPeHEr0 PUTMa IHMKJIH-
YeCcKMX ABUKEHU I

dusnueckas paboTa XapakTepu3yeTcst KOJIMYECTBOM YUaCTBYIOIIUX B HE MBIIIII, CUJION U
JUIUTEIBHOCTBIO MBIIIEYHOUN paboThl. [{ukinueckas MpliiedHasi paboTa 3aBUCUT TaK)Ke OT pUTMa
COKpAIlleHUH 1 paccnabieHuit MBIIIIII.

PaGota MbImIel U3Mepsercs MPOU3BEACHUEM MAacChl MOJHATOTO Tpy3a Ha BBICOTY €ro
noxbeMa.

MeTtoauka, MO3BOJISIONIAs TOTYYUTh JaHHbBIE /1711 pacueTa BBINOIHIEMON pU3nyecKoi pa-
0O0THI, Ha3BIBACTCA HPrOMETPHUEH, HCTIOIB3YEMBIN IPUOOP — IPrOMETPOM.

Heap pabdoThl: Mcciea0BaHUE BIUSHUS HArpy3Kd U pUTMa JIBUKEHHUH Ha BEIIMYMHY pa-
OOTBHI.

Martepuanbl 1 060py10BaHue: HPrOMETP IIKOJIBHOIO THUIIA, METPOHOM M HabOp Ipy30B
(0,5; 1,5, 3 kr). OOBEKT UCCIIeTIOBAaHUS — YEIIOBEK.

Xox pa0dorsl. VcnbITyemslil caquTcs Ha CTYJ PAJIOM CO CTOJIOM, HA KOTOPOM YCTaHOBJIEH
sprometp. Ilpeanseuse ncnbpITyeMoro nomemaT B Gukcatop pyku. BepTukanbHble CTONKH ¢
JIBYX CTOPOH OTPaHMYMBAIOT OOKOBbIE IBMKEHHS Npearsiedbs. KucTh pyku oxBaThIBaeT nepen-
HIOIO, HEMApPHYIO0 BEPTUKAIbHYIO CTOMKY. Ha ykazarenbHblil asiel] HaAeBalOT KOJIbLIO, KOTOPOE
TOHKHM TPOCOM dYepe3 OJIOK CBs3aHO ¢ rpy3oM. Ha omHO# ocu ¢ 06510KkOM 3aKkperieH pudIeHbId
6apa0baHn. [Ipu noxbseme rpy3a BpaleHue 0J10Ka coueTaeTcs ¢ BpauieHueM 6apabana, a MeXI1y HUM
Y IPAKUMHBIM PE3UHOBBIM BaJTMKOM JIBUYKETCSI C COOTBETCTBYIOLIEH IBUKEHUSAM CKOPOCTBIO U3-
MepuTenbHas jeHTa. OueHky paboThl IPOU3BOIAT 1O JUIMHE BBITYIIEHHON NP paboTe JIEHTH U
BEJIMYMHE IPy3a.
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PaGora ocyriecTBisieTcs: ¢ ONMpeIeICeHHBIM PUTMOM, 3a/1aBa€MbIM METPOHOMOM.

3aoaua 1. 3asucumocmv pabomvl om maccwyl epy3a.

K tpocy spromertpa, nepekuHyTOMy uepe3 0JIOK, OJIBEIIUBAIOT OAUH U3 IPY30B (Maccoii
B 0,5, 1,5 nnu 3 kr). Brimouator MmerponoMm ¢ yactotoit 60 curnanos/muH (30 qBUKEHUI B MUHYTY)
U PEeKOMEHYIOT UCIIBITYEMOMY HOJHUMATh IPY3, T.€. 10 KaXIOMY CUTHAITy cTUOATh U pa3rudaTh
yKa3aTeJIbHBIN Malell B pPUTME METPOHOMA, MBITAsICh COXPAHUTh KaK MOYKHO JIOJIBIIIE MAKCUMAaTh-
HYI0 aMIUIUTY 1y ABM>KEeHUH. PaboTy MpoomkaroT 10 MOJHOTO YTOMIIGHUS, T.€. 1O MOMEHTa, KO-
IJ1a MBIIIIIBI TTAJIbIA IEPECTAIOT coKpamiarbes. [1o popmyne A = Ph BBIYHCIISIOT BEJIHUUHY pa-
601bI B kr*M (P — mMacca rpy3a B kr, h — cymMapHasi BbICOTa MObEMa, BHIYUCIIAEMAs 110 JUTHHE
BBIMYIICHHOM JICHTHI B METPax).

[Tocne 10-MuHyTHOTO OT/IBIXa pabOTa HOBTOPSIETCS C TEM K€ PUTMOM, HO C APYTOil HATpy3-
KOM.

OuepegHolt MoAX0/1 — C MOCJIEAHEN HAarpy3KOi.

3aoaua 2. 3asucumocms pabomvl Om pumma 0BUHCEHULL.

[Ipu ucnonHeHUH STOM 3aa4l pUTMUYECKasi paboTa OCYIIECTBISIETCS MPU MOCTOSHHOM
Harpy3ke B 1,5 Kr, HO ¢ pa3HbIM pUTMOM JBIbKeHHH. [Tocie kaxaoro stana paboThl UCIIBITYEMbIN
orabixaetr 10 — 15 muH.

[TepBeIit mogxom — paboTa OCYIIECTBISETCS MOl METPOHOM C 4acTOTOU 30 CUTHAJIOB B MU-
HYTY (IBWXKEHUI P 3TOM putMme Oyzer 15).

BTtopoii moaxox — paboTa 1mog METpOHOM € 4acToToi 60 CUTHAJIOB B MUHYTY (BM>KCHUI
npu 3ToM puT™me Oynet 30).

Tpertunii moaxo — paboTa OCyIIECTBISIETCS MOl METPOHOM € YacToToi 90 cUrHaioB B MU-
HYTY (IBWXKEHUI pU 3TOM puTMme Oyzaet 45).

Pexomennanum k opopmiaenuio padorsl. OGopMUTE IPOTOKONI C ONMHUCAHUEM PUOOpa
U METOJIUKU paboThl. Pe3ynbrathl ccneoBaHus BHECTH B TaONIUIbI POAHATU3UPOBATH UX, Clie-
JaTh BBIBOJIBI.

Tabanna 2 Biusinne Harpy3ku Ha BeJMYHHY padoThl

Putm nBrkeHwmit B Benuunna pa®oTsl
Harpy3ska (B kr) MUHYTY JlnvHa NeHTHI (B M) (B KT*M)
0,5 30
1,5 30
3,0 30

Tabnuua 3 BausiHue puTMa Ha BETUUUHY PaOOTHI

PutMm nBmkenuit Benuunna paboTsl
Harpy3ka (B kr) B MHHYTY JlnvHa JeHTHI (B M) (B Kr*M)
1,5 15
1,5 30
1,5 45

KoHnTpoJsbHbIe BONPOCHI

1. qDYHKHI/IOHaJ'H)HI)Ie THUIIBI CKEJICTHBIX MBIIIICYHBIX BOJIOKOH.

CrtpoeHue monepeyHo-ToI0CaThIX MBI, Y IbTPACTPOCHUE MUODUOPHILI.

2
3.  OauHOYHOE COKpalIeHHe, ero (a3bl.
4

Kak n3meHsroTcst OAVHOYHBIC COKpAICHUS MBIIIIBI ITPHU YTOMHGHI/II/I?
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Yro Takoe Tetanyc? KakoB MexaHu3m ero oopa3oBaHus?
Kakue ¢opmsl TeTanyca paznuuaior? OT yero 3aBUcHT (hopMa TetaHyca?
Yo Ha3bIBAOT MBIILIEYHBIM TOHYcOM? KakoB MeXaHU3M €ro nposiBlIeHus?
KakoBsI pa3Hble criocoObl BEIPAKEHUS CHITBI CKEIETHOW MBIIIIIBI?
KakoBbl METO/BI pErUCTpalMU U U3yUEHHs BETMUUHBI PAOOThI MBILILIBI?
10 Ot xakux (hakTOPOB 3aBUCHT pabOTOCHOCOOHOCTH MBIIII] IPY TUHAMUYECKON U CTa-
THYECKON paboTe?
11. B yem cyTb 3aKOHA CPEIHUX HATPY30K?
12. KakoBbl IpU4MHBI yTOMJICHHSI MBILIL H30JUPOBAHHOTO IIpenapara U B LIEJIOCTHOM Op-
rauusme?

©oo~NO

Tema 6 ®U3H0J10TUSA IHIAOKPUHHON CHCTEMBI
Bonpocs! 1151 caMOnoArOTOBKU

1. Perynauus ¢usnonornyeckux ¢yHkuuid. Helipo-MMMyHO-3HIOKpUHHAS pEryJisLus.
Knaccuueckas sHAOKpUHHAS CUCTEMA U €€ PETyJISITOPHAs! poJib.

2. OOuye NpUHLUMIBI U MEXaHU3MbI CAMOPETYJISILIUK OpraHu3Ma. Posb HepBHOMH, 3H0-
KPUHHON, UMMYHHOU CHCTEM.

3. T'omeocras. [lytu HagexxHOCTH (DYHKIIMOHMPOBAHUS OpraHu3Ma Kak OMOJIOTHYECKOi
CUCTEMBI.

4. HeiiporymopanbHas peryiasius GyHKIui opranusma. Posib runoranamyca.

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

6. Ilonarue o ropMoHax, BHIBI TOPMOHOB, THITBI (PU3UOJIOTHYECKOTO ACUCTBHUS TOPMO-
HOB.

7. .CoBpeMeHHbIE B3IJIAbl HA MEXAHU3MbI BIUSHUS TOPMOHOB: PELENTOPbl U BTOPbHIE
HOCPETHUKY.

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

9. BsammopelicTBHe xKelle3 BHYTPEHHEH CEKpEIHH.

10. I'mnoranaMuyeckue pelnu3uHr — QakTopbl (TMOEPUHBI U CTATHHBI), KAK CUTHAJIbHbIE
MOJIEKYJIBI.

11. Crpyxkrypa u ¢pyHKIMM rUnopu3a, CeKpeTUpyeMble TPOMHbIE U 3P (HEeKTOPHBIE TOp-
MOHBI, UX POJIb B OPraHU3ME.

12. Hannoueunuku. CtpoeHue v GyHKIMHU. ['OpMOHBI MO3TOBOTO CJIOSI HAIITOYEYHHKOB.

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

14. T'opMOHBI KOpBI HAIMTOYEUHUKOB — KOPTUKOCTEPOUAbI. POJIb MUHEPAIIKOPTUKOUIOB U
[IIFOKOKOPTUKOH/IOB.

15. DupokpuHHAs QyHKIMS MOIKENYA0UHOM jkene3bl. IHCYJIMH U TIIIOKaroH: yyacTue B
MeTabOoJIMYECKHUX MPOoIIeccax.

16. Onu¢wus u poab MEeTaTOHUHA Y )KUBOTHBIX U YEJIOBEKA.

17. IluroBumHas )xene3a, €€ TOPMOHBI, UX (hu3nosnorudeckoe aeicreue. [locnencrus ru-
oY TUNEP(YHKIMH IUTOBUIHON KEJIe3Bbl.

18. OxoyomuUTOBUIHEIE KeJe3bl (TapaTrTOPMOH), YIbTUMAOPOHXHATBHBIE KIETKH (Kalb-
UTOHUH). DHIOKPUHHAS (PYHKIUS NOHKETYI0YHOI KeJe3bl U €€ TOPMOHBI (MHCYJIMH, TJIIOKaroH,
CEKPETHH, COMaTOCTaTHH).

19. Awnpporensl, ux GpuU3HOIOTHYECKast poJib. Y4yacTue B MOJOBOM CO3PEBAHHH.

20. DctporeHsl, uX (HU3NOIOTHIECKAS POJIb. YUacTHE B TIOJIOBOM co3peBaHUU. JKEHCKUH
IIOJIOBOM IIUKIL

21. Bujapl TOPMOHOB MHIIEBAPUTEIHLHOM CUCTEMBI, UX (DU3HOJIOTHIECKOE JICHCTBHE.

22. Tlonarue o nudPy3HOI SHAOKPHUHHON cucTeme (pocTarjaHIuHbl, PEHUH, CEKPETUH,
MIpeACepIHBIN HATPUIHYPETUUECKHUM TIETITU, UHTePMEANHBI). [ 'opMOHanbHast GyHKIUS YHAOTEITUS
(HIOTENMHBI U MOHOOKCH/]T a30Ta).
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Tema 7 ®uU3M010THSA CUCTEMbI KPOBH
3ansarue 15
Tect «/IBurareabnslii annapar» (10 MuHyT)

PaGota 44 PaccmaTpuBaHue ol MUKPOCKOIIOM Ma3KOB KPOBH JIITYIIKHU M YeJI0BeKa

[Tog MUKpOCKOIOM B Ma3Kax KpPOBH, IIPEXKJIE BCETO, BUIHBI 3PUTPOLIUTHI, CAMbIE MHOTO-
YUCJIEHHBIE U3 KJIETOK KPOBH. DTH KJIETKH B MPOLIECCE IBOJIIOLMM IIPUHSIIM Ha ce0s1 BaXKHEUIYIO
GYHKIUIO — TPAHCIIOPT KUCIOPOJa U OTYACTH yrileKkucioro ras3a. [lepenoc kuciaopoaa ocyuiecTs-
JSIETCS HaXOSIIUMCS B 3pUTPOLUTAX reMorio0uHoM. C 3BONIONMEH KUBOTHBIX CBS3aHO TOBBI-
HIeHHE UHTEHCUBHOCTU OOMEHA BEUIECTB, U B COOTBETCTBUHU C YBEIMUMBAIOILIEHCS TOTPEOHOCTHIO
B KHCJIOPO/IE MOBBIIIATACH YHUCICHHOCTh, MEHSUIUCH (JOpMa, pa3Mep B CTPOSHHE SPUTPOIUTOB. Y
JSATYHIKU 3PUTPOLUTHI KPYIHbIE, UMEIOT (POPMY YIUIOIMIEHHBIX AJIIUIICOMAOB U COJEpKaT spa.
OpUTPOLUTHI YeTIOBEKa UMEIOT (POPMY ABOSKOBOTHYTHIX JHCKOB, Oe3bsiiepHble. biaroxaps atomy
U LIGHTP SPUTPOLINTA, U €ro nepudepuuecKre y4acTKU paciooKeHbl OJIM3KO K €ro MOBEPXHOCTH,
YTO CHOCOOCTBYET OBICTPOMY M JIyYILIEMY HACBIIIEHUIO KUCIOPOJAOM. Pa3zMep spUTpoLMTOB Mal
(mmametp 7,2 — 7,7 MKM), HO UX KOJIMYECTBO BEJIHMKO, YTO HApSIy cO cnenuduueckoi hopmoit
YBEJIMYUBAET OOIIYIO JbIXaTEeIbHYI0 [IOBEPXHOCTD.

Heas padorsi: PaccMoTpeTs MO MUKPOCKOIIOM 3PUTPOLMTHI KPOBH JISATYLIKH U YEJO-
BEKa, BBISIBUTH PA3JIMYMS MEXKy HUIMHU 10 opmMe, pa3Mepy, CTPOCHHIO, CBSI3aB UX C XapaKTepPoOM
SBOJIIOIIMHM OCHOBHOM (DYHKIIMH OpPraHU3Ma.

Marepunanbl 4 000pyaoBaHMe: MUKPOCKOI, OKpalllEHHbIE Ma3KU KPOBH YEJIOBEKa M Jsi-
TYILIKH.

Xona padotbl. PaccmoTpute npu 60Jb110M yBEIUYEHUH MUKPOCKOIIA Ma3KU KPOBH YEJIO-
Beka u nsarymku. OOpatute BHUMaHue Ha GopMy, pa3mep, HATMYKie WK OTCYTCTBHUE AIpa B IPUT-
pouuTax.

Pexomengannu k opopmiieHuio padorsl. BHecuTe B IpOTOKOJI BHIABICHHBIE Pa3Inyusl,
00Cy>XJIeHHE UX U BBIBOJbI. 3apUCYHTE S3pUTPOLUTHI KPOBH UEJIOBEKA U JISTYIIKH B TETPAJIH.

PaGora 45 Ha0monenne 0cMOTHYECKHX SIBJICHHH B JPUTPOLUTAX

KuzHenesTenbHOCTh 3PUTPOLMTOB MOKET MOJAEPKUBATHCS TOJNBKO IMPH YCIOBUU HX
HaXO0XJIEHUs B U30TOHUYECKOM PacTBOPE, T.€. paCTBOPE, KOHLEHTPALUS COJIEH B KOTOPOM TaKas
e, KaK U B Iu1a3Me KpoBH. [Ipu 3ToM BeiieICTBUE paBeHCTBA KOHLEHTPALMU cojiel He OyeT oJ1-
HOCTOPOHHETO TOKA XUAKOCTU U3 DPUTPOLIUTA B PaCTBOP WJIM U3 PACTBOPA B SPUTPOLUT.

Ecnm ke moMeCTUTh SPUTPOLIUTHI B THIIOTOHUYECKUI PACTBOP, T.€. B paCTBOP C MEHBLIEH
KOHIIEHTpaLUeH cojieif, ueM B Mia3Me KpOBHU, TO BOJIa YCTPEMUTCS B )PUTPOLIMT, IAe O0JIbIIEe KOH-
LEHTpaLus COoJIe, T.e. B CTOPOHY OOJIBIIEr0 OCMOTHYECKOIO JABJIEHUS. DPUTPOLUTHI IPU ITOM
pa30yxaroT U JIOMaroTCsl.

Ecnu e spuUTponUThl HAXOAATCA B PacTBOpPE, /1€ KOHLEHTpalus cojiell Ooblile, ueM B
KPOBH, TO BOJIa B CHITy TeX e (pakTOpOoB OyJEeT BBIXOAUTH U3 3PUTPOLIUTOB, U OHU OyAyT CMOp-
uBathea. KpoBu yenoBeka n3otonndeH 0,9-polieHTHBIN pacTBOP XJIOPUCTOIO HATPHsI, @ KPOBH
asrymky — 0,65-mporeHTHBIN.

Heab pa6oThl: BHIICHUTH BIUSHUE BETMYMHBI OCMOTUYECKOTO JABJICHUS OKPYKaIOILEro
SPUTPOLIUTHI paCTBOpa HA X COCTOSIHUE.

Martepuanbl 1 000py10BaHue: CKapupUKaTop, CIUPT, BaTa, CTEKITHHBIE TaJIOYKU; TPe-
METHOE CTEKJIO; MMOKPOBHBIE CTEKJIa — TPH IUTYKH; MUKpockon; 0,2-, 0,9- u 3-mporeHHsle pac-
TBOPBI XJIOPUCTOTO HATpUsL. MOKHO HCTIOIB30BaTh KPOBB JISITYILIKH.

Xoa padortel. [ HaOMOACHUS OCMOTHUYECKUX SIBJICHUN HAa OIWH Kpail MpeAMETHOro
CTEKJIa HAHECUTE KaIUTIO THIIEPTOHUYECKOT0 3-IPOLIEHTHOTO PACTBOPA XJIOpUAA HATPUs, a HA JIpY-
roi — runoroHnyeckoro 0,2-nmpoueHTHOro. B eHTpanbHON YacTy CTEKIA TIOMECTUTE KaILI0 U30-
toHndeckoro pacteopa (0,9 %). Ilpoaesnnduiupyiite CIUpPTOM KOHIIEBYIO (paylaHTy Tajblia U
ckapudukaTopoM caenaiiTe npokoi. BeicTynaromnryto KpoBb pa3HbIMH KOHIIAMHU CTEKJISIHHBIX T1a-
JIOYEK IMOMECTUTE MOCIEI0BATENbHO, TOMEIINBAs, B KalUIM HAHECEHHBIX HA MPEIMETHOE CTEKIIO
pactBopoB. HakpoiiTe kamiu nokpoBHeIMH crekiaamu. Yepes 10 — 15 MuHYT noodepeaHo pac-
CMOTPHUTE UX MOJI MUKPOCKOIIOM.
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B n3oTroHMueckomM pacTBOpe 3pUTPOLUTHI OCTal0TCs 0e3 u3MeHeHus1. B runepronnyeckom
— OHH CMOPIIIMBAIOTCS, @ B TATIOTOHUYECKOM PacTBOpe HaOyXaroT U pa3pymaroTcs (OCMOTHYECKHI
reMOJIN3).

Pexomennaunumn k opopmieHuro padorsl. Onucarh B TETpaau HAOMIONEHUS, 1aTh UM
00BsicHEeHUS. 3aprCcOBaTh BUJ SPUTPOLIMTOB B Pa3HBIX 110 OCMOJIIPHOCTH PACTBOPAX.

PaGora 46 Onpenenenne KOJAMYECTBA reMOrJI00MHA B KPOBHU 110 cnocody Canan

I'emornoOuH siBiIsieTCs TJIaBHOM COCTABHOM YacThIO APUTPOLIUTOB. DTO CIOKHBIA XPOMO-
IPOTEU, COCTOSIIIUI 13 Oesika — rI00KWHA M MUTMEHTA — reMa, 0T KOTOPOT'O 3aBUCHT I[BET KPOBH.
B cocTaB rema BXOAUT OJUH aTOM >Keje3a, KOTOPbI 00yCIOBIMBAET CIIOCOOHOCTh TeMOTI00MHA
BCTYNAaTh B COEIMHEHUE C KUCIOPOAOM.

Coneprxkanue TeMoriio0MHa B KPOBH Y 3/I0POBBIX JKeHIIHH cocTaBiseT 120 — 140 r/m, a'y
myxurH — 130 — 160 r/m.

Omnpenenenue coaep:kaHusi TeMOTJI00MHA B KPOBU ITPOU3BOJUTCS KOJIOPUMETPUUECKUMU
crocobaMu, OJJMH U3 KOTOPBIX (reMaTuHoBBIA MeTof Cann) OCHOBaH Ha 0Opa30oBaHMM yCTONUHU-
BOT'O PacTBOpa KOPUYHEBOTO I[BETA MPHU B3aUMOACHCTBUU IeMOTJI00MHA C XJIOPUCTOBOIOPOIHOMN
KHMCIJIOTOM.

I'emometp Canu npezacrapisieT coOOW MITAaTUB, 3aHsS CTEHKA KOTOPOro clienana u3 oe-
JIOTO MAaTOBOTO CTEKJIa. B mTaTuB BCTaBlieHbl TpU MPOOUPKU OJMHAKOBOTO AMAMETpA, JIBE Kpaii-
HUE TPOOHPKHU 3amasiHbl U COJIEPKaT CTaHAAPTHBIA pacTBOp Xjopuaa rematuHa. CTaHIapTHBII
pacTBOp XJIOpHUAA TeMAaTHHA COOTBETCTBYET 167 1/ remoriioonna. CpeHssi mpoOupKa rpagayupo-
BaHa B CTapbIX €IMHUIIAX BBIPAXKEHHS KOHIEHTpaluu remorioouna — B ['% (B rpammax Ha 100 mi
nenpHoi KpoBu). OHa mpeaHa3HaueHa AJis MpoBeIeHHs uccieaoBanmii. K mpubopy npuaratorcs
KATIHJISP JUIs B3ATUS KPOBHU C METKOM 20 MM® | CTEKIISHHAS MalouKa U ITHTIETKA.

Heap padoThi: 03HAKOMUTHCS C KOJOPUMETPUUECKUM METO/0M OIPENEICHUS COIEepKa-
HUS TeMOTTIO0MHA B KPOBH, MOJTyYEHHBIH PE3yJIbTaT CPABHUTH C PU3NOIOTUYECKOM HOPMOA.

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

Xoa padoTtsl. B cpeqnroro mpobupky HanmusaroT 0,1 H pacTBOp XJIOPUCTOBOIOPOTHON KHC-
n0THI 10 MeTku. Kamunmsapom 6epyT 20 Mm® kpoBH U3 manslia u, 06mepes KOHUUK €20 6amoil,
TOTYAC BBIIyBAalOT KPOBb HA JHO NMPOOUPKU TaK, YTOOBI BEPXHUN CIIOM KHUCIOTBI OCTaBaJICs He-
OKpaleHHbIM. He BbIHMMas Kanuiuisip, CIIoacKUBaloT ero kuciaotoil. [locie atoro coaep:xxumoe
MPOOUPKH IEPEMEITUBAIOT, yAapss MaJbIEM M0 TPOOUPKE I BCTPSXUBAS €€, U CTABST B IITATHB
Ha 5 — 10 MuH. DTO BpeMsi HEOOXOAMMO JIJIsl TOJTHOTO MPEBPAIICHUS TeMOTJIO0ONHA B COMSTHOKHC-
JBIA TeMaTUH. 3aTeM K COAEPKUMOMY MPOOUPKU J0OABIAIOT MO KAIsIM AUCTUIUIMPOBAHHYIO
BOJy JI0 T€X IOp, [MOKA LIBET MOJIYYEHHOI'O pacTBOpa He Oy/IeT COBEPIIEHHO OJJUHAKOB C LIBETOM
crangapra. Jlo6aBisis BOy, pacTBOpP NMEPEMELIMBAIOT CTEKJISHHONW MaJIOUKOH.

Hudpa, crosmas Ha ypoBHE HUYKHETO MEHHUCKA KHUJIKOCTH, IMOKa3bIBAET CO/AEPKAHUE Te-
MoryioObuHa B HcnibITyeMoit kpoBH B ['%. IlepeBectu 3TOT moKaszarenb B €MHUIBI BECOBOW KOH-
LEHTpalLMU Ha JIUTP pacTBopa (B rpaMMax Ha JIUTP).

Pexomennauum k opopmiieHuI0 padoThbl. 3ahUKCHPOBATh METOIUKY (YSCHUTE MPUHIIUIT
METOJIa ONpeeNIeHUs] COIepP KaHNs TeMOrI00MHa), pe3ysbTaT U CYKJIEHHE O €ro OTHOLIEHUH K
HOpME.

KoHTpoJibHBbIE BONIPOCHI.

1. OBomtonus GopMbI, pa3MepOB, CTPYKTYPHOCTH M KOJMUYECTBA 3PUTPOLUTOB. KakoBbI
(bakTopbI TaKOW IBOTIOLUN?

2. B ueM 3HaueHUE MMOCTOSIHCTBA OCMOTHYECKOT'O JIaBJICHUS TIa3Mbl KPOBH?

3. Kak knmaccupumupyroTcss pacTBOPBI pa3HOH OCMOJIIPHOCTH IO OTHOIICHHIO K IIa3Me
KpOBH?

4. Yto takoe ocMoTH4eckuid remonn3? Kakue npyrvue BHIBI T€MOJIN3a SPUTPOIIMTOB BbI
3Haere?

5. JlaliTe XMMUYECKYIO XapaKTEPUCTHKY TeMoroouny. Kakosa ero posib B opranusme?



56

6. Kakue coequHeHnss MOXeT 00pa30BbIBATh TeMOTJI00UH B Opranu3mMe?

Padora 47 Onpeaesienne rpynnoBoii ¥ pe3yCHOil NPUHAJIE;KHOCTH KPOBH

['pyniibl KpOBH OTIIMYAKOTCS APYT OT IPYyra COJEepKaHUEM ArrJIFOTUHOT€HOB U arrIFOTUHU-
HOB. ATTJIIOTHHOTEHBI — BELIECTBA, CIIOCOOHBIE CKIEUBATHCS; COACPIKATCS B IPUTPOLIMTAX. AT-
[JIFOTUHUHBI, CKJIIEUBAIOILKE BEIIECTBA, — HAXOJATCS B ILJIa3Me.

B oxnoit u3 cucrem rpyri kpoBu, o0o3Hayaemoit ABO, umeroTcst 2 Bujia arriatoTHHOTEHOB
(A u B) 1 COOTBETCTBEHHO J[Ba BH/Ia arrIIOTHHHHOB (o U ).

Peakuus arrmoTuHanuy (CKJIEMBaHUs) HACTYNAET JIMIIb P KOHTAKTE OJJHOUMEHHBIX ar-
[JIIOTUHOT€HOB U arrIlOTUHUHOB, HaripuMep: A U o win B u . ArritoTuHaiuio Helb3sl CMeIIn-
BaTh C MPOIIECCOM CBEPTHIBAHUS KPOBU — BhINaIcHHEM (PMOpHHA B BUIE HEPACTBOPHUMBIX HUTEH.

Onpenenenne rpynnbl KPOBU UMEET MTPAKTUUECKOE 3HAYEHUE, IPEXKE BCETO, IIPH MEePEH-
BaHUU KPOBU. YUUTHIBAIOT MPU 3TOM JIMILb CBOWCTBA SPUTPOLIMTOB JIOHOPA U CBOMCTBA IJIa3MbI
pelUnuenTa, npeHedperast arralOTHHUPYIOIUMHE CBOMCTBAMU TIa3Mbl JOHOPA, HE UMEIOIIMMHU
IIPAKTUYECKOI0 3HAYEHUs], TaK KaK OHAa BBOJUTCS B MAJIOM KOJIMYECTBE U, Pa3BOJSICh B KPOBU pe-
LUIIUEHTA, TEPSET CBOU arrIFOTUHUPYIOIINE CBOMCTBA.

Ecnu spuTponuTsl KpOBU JI0HOpA COJIEPKAT arrjilOTUHOTE€HbI, OTHOMMEHHBIE K arryIloTH-
HUHAaM IUIa3Mbl PELIUITUEHTA, TO TP NIEPEJIMBAHUU TaAKOW KPOBU MMPOU30IAET arrirOTUHALINS, TIPU-
BOJIANIAS K PA3BUTHIO TEMOJIN3a U SIBIICHUI TeMoTpaHc(hy3uoHHoro moka. KpoBs 1oHOpa, HE MMe-
011asd AarMJIFOTUHOT€HOB, OJHOMMEHHBIX arrJIFlOTUHUHAM PELUITMEHTA, IPUTOHA U1l IEpeJInBaHUs
(Tabmuua 7).

Tabauma 7 Onpenenenrne COBMECTUMOCTH KPOBU Pa3HBIX TPYIII

ATTTIOTUHOT€HbI AITJIIOTI/IHI/IHH PEUUIIMCHTA

JIOHOpa ap (1) B () o (111) 0 (1V)
0(l — — — —

A (1) + - + -

B (111 + + - -

AB (1V) + + + —

Tpumeuanue: 3HakoM (+) 0003HaUACTCS PEAKIHS AT TIIFOTUHALINH; 3HAKOM (-) — OTCYTCTBHE
TaKOBOM.

Rh-arrmroTuHOreH — elie oIuH U3 HauboJee MIUPOKO PACIPOCTPAHCHHBIX ArTJIFOTHHOTE-
HOB KpoBH. Ero conepikanue He 3aBUCUT OT HAIMYHUS IPYTUX arrIF0THHOT€HOB 3pUTPOIHMTOB. Rh-
arrmrotuHoreH (Rh-¢akrop) KpoBU He UMEET B I1a3Me BPOXKICHHBIX arrIFOTHHUHOB, OJHAKO MO-
KET ABJIATHCA MPUYUHOW HECOBMECTUMOCTH KPOBH IIPH IOBTOPHOM €€ nepenuBanuu. [lo Hanu-
YHI0 B 9pUTpOIMTaX Rh-arrmoTuToreHa uin ero OTCYTCTBHIO BBIICIISIIOT OTACIBHYIO, PE3yCHYIO
(Rh) cucremy rpymmn kpoBu. B Heit aBe rpymisl. B cpeiHeM Ha mtaneTe okosio 85 % Jiro/iei UMEroT
B OPUTPOLIUTAX CBOEH KPOBHU ITOT OEJIOK-arriatoTHHOTeH. KpoBb Takux Jtoel OTHOCAT K pe3yc-
nonoxuTenbHoi. [Ipu oTcyTcTBum ke Rh-dakropa B KpoBH TOBOPAT 0 pe3yc-OTpHIIATEIBHOCTH
KpPOBH U €€ HOCUTEJI.

['pynmsl KpoBH OMpeNesitoT MO CBOMCTBAM 3pUTPOIMTOB, KOTOPHIE YCTAHABINBAIOTCS C
MIOMOUIBIO CTAHIAPTHBIX CBIBOPOTOK, COJAEPKAIIMX U3BECTHBIE arTJIIOTUHUHBI.

Heab pa6oThli: 3HAKOMCTBO C METOJJUKAMU OIPEIeIIeHUs TPYNIIOBOM U pe3yCHON MpuHa-
JIEKHOCTH KPOBH.

Marepuanbl 1 000pyI0BaHMe: CTEPIIbHBIC CKapU(PUKATOPHI, CTAaHAAPTHAS aHTUPE3YC-
Hasi CBIBOPOTKA M KOHTPOJIbHAS CHIBOPOTKA (HE coJep Kaliasi aHTUPE3yCHBIX aHTUTEN), CTaHAapT-
Hble ceiBOpoTkH cucteMbl ABO (I, I u Il rpynm), nunerku, npeaMeTHbIE CTEKIIA, CTEKJISIHHbIE
NaJIOuKH, (GPU3UOJIOTHUYECKUI pacTBOp, CIUPT, MO/, BaTa.

OOBEKT Hceneq0BaHus — KPOBb YEJIOBEKA.

Xox paboThl.

1. Onpeoenenue epynn kposu cucmemvr ABO.
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[IpeameTHOE CTEKIIO TOMENIAIOT Ha Oemyro OyMary U HaHOCAT Ha Hero (He cMmemmuBasi!) 1mo
Karie crangaptHoi ceiBopotku |, I, III rpynn, coneprkaiield COOTBETCTBEHHO arryIlOTUHUHBI | —
auf, [I—Pulll— o CrexnsHHON MATOYKON MEPEHOCIT HEOOIBIIOE KOJTUISCTBO KPOBH, MOTY-
YEeHHOM U3 Nalblia, B KaIUII0 CHIBOPOTKY | rpyIIibl, 3aT€éM BTOPBIM, YACTHIM KOHIIOM IAJIOYKH Ta-
KO€ K€ KOJINYECTBO KPOBU IIEPEHOCAT B CbIBOPOTKY II rpymnmsl. TpeTsro Kammo nepeHocar B Chbl-
BOpOTKY IIl rpymnmbel IpOMBITEIM U HacyXO BBITEPTHIM KOHLIOM NAJOYKH WU JPYTrOM YUCTOM Ia-
n0ukoi. Kaxknplil pa3 TIIATEIBHO KPYTOBBIMU JBUKCHUSMH Pa3MEIINBAIOT KPOBb B KaIlIe ChIBO-
POTKH, [10Ka CMECh HE IIPUMET PABHOMEPHO PO30BOT0 1[BETa. Peakius arriroTHHALIMY HACcTYyTaeT
yepe3 | — 5 muH. [Ipy Hanu4MM arrIrOTUHALMK KAl CTAHOBUTCS MPO3PAavyHOM, a DPUTPOLIUTEI
CKJIEMBAIOTCS B BUJIE KOMOUKOB. ['pyIilia KpOBU yCTaHABJIMBAETCS B 3aBUCUMOCTH OT HAJIMUUS WU
OTCYTCTBUS arryIFOTHHALIUN.

OTcyTcTBHE arrfiOTHHALMKA TOBOPUT 00 OTCYTCTBHUHU arrjIlOTHHOTCHOB B HCCIETyEeMOM
KPOBH, UTO SIBJISIETCSA CBOMCTBOM SPUTPOLMTOB | rpymniibl.

Ecan arrmrotunanus npowusonuia ¢ ceiBopoTko | u Il rpynn, conmepkamux cooTBet-
CTBEHHO arrJIIOTUHUHEI @, B, U 0, TO SPUTPOLMTHI UCCIEAYEMOM KPOBU coaepkKaT A-arriatoTHHO-
T'eH, CJIeIOBATEIbHO, 3Ta KPOBb MPUHAMICKUT KO || rpyrmme.

Ecnu arrmotuHanus npousonuia ¢ ceiBopoTkoi | u Il rpynm, cogeprkarux arrioTHHUHBL
o, P u P, 10 roBopuT 0 HaNMuuMU B-arrmotuHoreHa B 3putpouuTax — Il rpynna uccienyemoin
KpPOBH.

[Ipu Hanuuuu arrmoruHanuu ¢ ceiBopotrkamu I, III rpynn sputpouuts! conepxar A- u
B-arrmoTuHOreHsl, 4To yKa3bIBaeT Ha IPUHAUICKHOCTb UccileayeMoil KpoBu K IV rpymre.

Omnpenenure, K Kakol rpyIie NpuHaAISKAT UccaeloBaHHas KpoBb. HazoBure coctas ee
arrIIOTUHOTEHOB U arrialoTUHUHOB. OmpenenuTte, KaKUM PEeLUIIMEeHTaM MOXKET ObITh HepenuTa
KpOBb Balllel TPyNIbl ¥ KPOBb KAKOTO JOHOPA MOKHO MEPEIUTH BaM.

2. Onpeodenenue pe3yc-gpakmopa Kposu IKCHpecc Memooom

Metoauka omnpeneneHus pesyc-(hakropa AOCTATOYHO CIIOKHA, OJHAKO pa3padoTaH dKC-
IPecc METO/, 00Jeryaromuii 3Ty 3aa4y B SKCTPEHHBIX ciy4asx. OH 3aKIl04aeTcs B ONpeieIeHuN
COBMECTHMOCTH MCCIIEyEMOW KPOBU C CBIBOPOTKOM, COJIEpKAILEH TOTOBBIE aHTUTENIA HA pe3yc-
0eToK.

Ha npenMeTHOe cTeksI0 HAHOCAT MO OHOM Karie KOHTPOJIbHOM ChIBOPOTKH (cmpaBa — K)
Y CTaHJIApTHOW aHTHUPE3yC CBIBOPOTKH (ciieBa — Rh). B kaxayro CHIBOPOTKY MOMEIIAIOT 110 OJHOM
Karujie ueciaeryeMoi KpoBHy (pa3Mep Karuid KpOBH JOJKEH ObITh BIBOE-BTPOE MEHBIIIE, YEM Karljis
CBIBOPOTKH).

CTexIsTHHOM MaJT0uKOM MepeMENINBAIOT KArlIi0 KPOBH ¢ KOHTPOJILHOM CHIBOPOTKOM, 00pa-
3ysl KPY>KOK uaMeTpoM 2 — 2,5 cM. 3aTeM o JOOHBIM ke 00pa3oM IepeMeInBaoT KPOBb C aHTH-
pe3yc cbiBopoTkoil. IlokaunBas creksio, HaOMIOAAIOT 3a peakiuei. st mydiero BbISIBICHUS
HaJIMYMS WIM OTCYTCTBHS arriilOTHHALIMY MOXKHO JJ00aBUTh B 00€ MpoOkI 1o Karuie pusnonoruye-
CKOI'0 pacTBopa.

Ecnu B npoGe co cTaHAapTHOI aHTUPE3yC CHIBOPOTKOM OyAeT arrIioTHHALMS SPUTPOLIH-
TOB, TO HUCCJenLyeMasi KpOBb Pe3yc-MOJIOKUTEIbHAs! (B KOHTpoJIe ee ObITh He ToykHO!). Ecnu ar-
[JIIOTUHALMA OTCYTCTBYET B 00€UX NMpoOax — KPOBb pe3yc-OTpULlaTeNIbHAsL.

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

Pexomenmauuu Kk odopmieHuro padoorbl. [locie ompenenenust rpymmnosoir 1 Rh-
NPUHAAIKHOCTH UCIIBITYEMOM KPOBU BHECUTE MOJTYUYEHHBIE JaHHBIE B TPOTOKOJI. 3apUKCHpyHTEe
B HEM TaOJIUIy COBMECTUMOCTH TpyIi KpoBu cucteMbl ABO. O0bsicauTe 3Hauenue Rh-dakropa
IIPY NIEPEJINBAHNN KPOBH.

PatGora 48 Onpenesnenne CKOPOCTH CBEPTHIBAHUA KPOBH (110 AJIbTray3eHy)

JlaHHBIN METOA SIBIAETCS OAHUM W3 HIMPOKO NMPUMEHSIEMBIX B KIMHUYECKON MPAKTUKE U
OCHOBAH Ha ONpe/EICHUN BPEMEHH CIIOHTAaHHOTI'O MOSIBJICHUS MEPBBIX HUTEW (PUOpPHHA B LIETbHON
KpoBHU. Kak u ipyrue MeTo/ipl, OH MO3BOJISET BBISIBUTH JIUILB IPyObIil AepuuuT pakTopoB CBEPTHI-
BaHus. HopMasnbHbIE NTOKa3aTenu CKOPOCTH CBEPTHIBAHUS KPOBU IIPH MCIIOIb30BAaHUM JAHHOTO
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MeTojJa S — 6 MUH TPU KOMHATHOM TeMIleparype.

Heab padoThl: 03HAKOMUTHCS C METOJIaMU OIIPEAETICHUS] BPEMEHU CBEPTHIBAHUS KPOBU U
MIPaKTUYECKOE ONPEIETICHUE CKOPOCTH CBEPTHIBAHUS 10 METOAY AJIbTray3eHa.

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

Xoa padorel. KpoBps OepyT U3 manblia pykd 4eioBeka. TIIaTesbHO MPOMBITOE U CyXOe
CTEKJIO COI'PEBAIOT Ha JIa/IOHU 10 TEMIIEpATYphl T€Jla U HAHOCAT Ha Hero 2 — 3 kamiu kpoBu. Uepes
KaXK7ble TMOJIMUHYTBI MEIJICHHO MPOBOJISAT Yepe3 KPOBb CTEKIISIHHBIM KPIOYKOM WIJIM CKapHUQHuKa-
TOPOM, TTOKA 32 UIJION HE MOTSHETCs nepsas HUTh GuOpuna. CTEKIIO0 MpH 3TOM JIMOO JIepxkKaT Ha
JaI0HU, MO0 KIaAyT Ha Mapio. Bpems cBepThIBaeMOCTH KPOBU (PUKCUPYIOT OT MOMEHTA BbIJIe-
JICHUs KPOBHU M3 MPOKOJIa J0 MOSBICHUS NEPBbIX HUTEH GulOpHHa.

Pexomennauuu k opopmienuio padorbl. OGopMUTH TPOTOKOJ, OIIEHUTH IMOJTyYEHHBIN
pe3ynbTar, cieaaTh BbIBOJ.

PatGora 49 Onpenenenne ckopoctu oceganus 3purpountos (COJ) nmo [anuyeHkoBy

KpoBb npu 1BUKEHUHN — yCTOWUYMBAs CyCIIEH3Us, Oarofapss OTpULATENIbHBIM 3apsiiaM Ha
sputpouuntax. [Ipu nomemnieHnu ee B CTEKISHHBIN COCY]l SpUTPOLIUTHI TEPSIIOT CBOM 3apsil U B CUITY
CBOEH TSXKECTH OCeAatoT. Y 310pOBOT0 YEJIOBEKAa CKOPOCTh OCEIaHusl IPUTPOLIUTOB HEBEJIMKA: 32
yac OHM OCEAAr0T y MYy>KUuH Ha 3 — 7 MM, a y *eHuH — Ha 7 — 12 mM. Ho ckopocTs ocenanus
SPUTPOLIUTOB 3aBUCUT OT COCTOSIHUS Opranu3ma. IIpyu HEeKOTOPBIX (PU3HOTOTrMUECKUX COCTOSHUSIX
(Hanpumep, 6epeMEeHHOCTh) U MPH LIETIOM psizie 3a00seBaHmil (TyOepKyie3, peBMaTHU3M U JIp.) oce-
JTaHUE SPUTPOLIUTOB OBIBAET 3HAYUTEIBHO YCKOPEHHBIM.

s onpenenenus COD npumensitot npubop [lanuenkoBa, COCTOSIIMI U3 MITATUBA, B KO-
TOPOM MOTYT OBITh 32)KaThl B BEPTUKAIBHOM ITOJI0KEHUH CIIEIUAIbHBIC KanLIIphl. Kanusper
rpaayupoBaHsl B MuuiumeTpax. Merka «0» crout Ha paccrosuun 100 MM ot koHia. Ha kanwn-
asipe ecTh enle aBe MeTku: K (kpoBb) — Ha BbICOTE HYJIsl M MeTKa P (IpOTHBOCBEPTHIBAIOLIHIT pac-
TBOP) — Ha ypoBHe 50 M.

ean paGoThi: 03HAKOMUTHCS ¢ MeTO10M oripeesennst COD, ero TMarHoCTUYeCKUM 3Ha-
YEHHUEM.

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

Xona padorel. Kanuisip npomsiBatoT 5 % pacTBopoM LUTpaTa HaTpus. 3aTeM HaOMparoT
UUTpaT HaTpus A0 MeTKH P Ha ypoBHe 50 MII ¥ BBIIyBalOT €0 Ha YaCOBOE CTEKJIO. 3aTEM B TOT K€
KalWuIsp ABYKPaTHO HaOMParoT KPOBb U3 NaJiblia YesaoBeka 10 MeTku K.

Cnenyer uMeTh B BULY, UTO 0J14 YCHEUWIHO20 63AMUA KPOGU NPOKON NAAbUA O0J)HCEH
0bimb 00601bHO 21y60oKUM. Kanniuisap cielyeT AepkKaTh TOPU30HTAIBHO, IOTPY3UB €r0 KOHYHMK
B KaIUIIO KPOBH, IPHU 3TOM KPOBb CamMa HaMOJIHIET KaluJuIsp.

O6e nmop1uu KpOBHU BBIITYCKAIOT HA YACOBOE CTEKJIO, CMEIINBAs C UMEIOIIUMCS TaM [IUTpa-
ToM HaTpus. [lonydeHHyro TakuM 00pa30M Ha YaCOBOM CTEKJIE CMECh KPOBHU C IIUTPATOM HATPHS
B OTHOIICHHNH 4:1 HaOMParOT B Kammuisip 10 MeTKH O U CTaBAT KamwuIsp B IITAaTHB. OUKCUPYIOT
BpeMs. Uepes uac CMOTPAT, KaKOBa BBICOTA B MUJUIUMETPaX 00pa30BaBIIETOCs BEpXHETO CTOIONKA
1a3Mel B Kanmwuisipe. Ero Benuuuna u sBisiercs mepoit COD. [Mokazanus 1o 10 mm/4 npuHUMa-
IOTCS 32 HOpMY; TIoKa3aHus oT 10 10 15 MM/4 paclieHHBaIOTCA KaK HE3HAUUTENIbHOE YCKOPEHHE,
15-30 MM/u — cpenHee yckopeHue, 30 MM/4 U BbIIIIE — pe3KOe YCKOPEHHE.

Ilpumeuanue: st IPaKTUIECKON pabOTHI TOMYCTUMO HAOUPATh MOJIOBUHHOE KOJIMYECTBO
KpOBH U LIUTpaTa HaTpus, T.€. nuTpara — 25 MM, kpoBu — 100 Mm.

Pexomennauun Kk opopmiennio padorbl. CpaBHUTE MOITYUYEHHBIE PE3YJIBTATHI ONPEC-
nenust COD U aiiTe UM OIEHKY.

KonTpoJsbHbIe BONpockI.

1. [Toyemy BO3MOKHA HECOBMECTHMOCTD I10 TPyIITiaM KpoBu?

2. Ha xakoM mpuHIIUIIE OCHOBaHA METOAMKA ONPEACTICHUS TPYII KPOBH?

3. B gem 3akirouaercs OMOJIOTHYECKOE 3HAaUCHUE CBEPThIBaHUS KpoBU? B uem omacHOCTh
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KpOBOMNOTEPH?
4. KakoB MeXaHU3M CBEPTHIBaHUS KPOBU?
5. Uem mia3ma KpOBH OTIIMYAETCS OT CIBOPOTKU?
6. Yto Takoe remoumms’?
7. Kakumu cioco6amMy MOYKHO IIPEJOTBPATUTH CBEPTHIBAHUE KPOBU?
8. Kakue ¢axTopsl OIpeaensoT CKOPOCTh OCeNaHMs SPUTPOILIUTOB?

Tema 8 dusuosiornst KpoBooOpamIeHUA
3ansatue 16
Tect «Cucrema xkpoBm» (10 MunyT)

PatGora 50 Hanoxenue suratyp no Ctanuuycy (Mu3yuyeHue aBTOMATHH CEepPaIA)

Cepaue o0nagaeT aBTOMAaTU3MOM, T.€. CIOCOOHO PUTMHYECKH COKPAIIATHCS IO BIIUS-
HUEM BO3HMKAIOIMX B HEM UMIIYJIbCOB. He Bce oTnensl cepia 06s1agaoT OJUHAKOBOM CTENEHbIO
aBToMaTH3Ma. Mmirynnbc Bo30yKeHHUS BO3HUKAET B 007aCTH BEHO3HOTO CHHYCa (Y JIATYIIKH) HITH
CHUHYCHOTO y37a (y 4esjoBeKa), KOTOpble 001aJaloT HAauBBICHIEH CTENEHbIO aBTOMATU3Ma. JTH
y37bl, JAlOIIME HAyalo IMPOBOJSAIIEH CHUCTEME CepJilla, Ha3bIBAIOTCS BOAMUTEISIMHU CEPJIEYHOIO
pHUTMa, TaK KaK OT HUX 3aBUCUT 4acTOTa Cep/LieOueHHH.

BropbiM 110 cTeneHu aBromMarus3Ma SIBISETCsl aTPUOBEHTPUKYIISIPHBINA Y3€ll, paclonokKeH-
HBIN B IEPETOPOAKE MEXKIY NPEACEPAUIMHU U Kely10ukoM. OT 3TOro y3na uIeT my4ok ['uca, ko-
TOPBII, HAIIPABIIAACH BHU3, B MEXKKEIIYJOUKOBOM MIEPETOPOJIKE JEJIUTCS Ha IBE HOXKKHU, CITyCKalO-
1Mecs Mo 00e CTOPOHBI MEPErOPOIKU U 3aKaHUYMBAIOIIMECS B TOJIIE CEPACYHON MBIIILBI HA CIe-
UaNbHbIX BOJOKHAX IlypkuHbe.

HaumenpM aBTOMaTu3MOM 00J1a/1a€T JKeTy04eK U B 0COOEHHOCTH BepXylIKa cepaLa.
B u3011poBaHHOM COCTOSIHUM BEPXYIIKa HE CIIOCOOHA K CAMOCTOSATEIbHBIM COKPALICHUSIM.

Taxum 06pa3zom, MPOSBISIETCS 3aKOH I'paineHTa aBToMaTuu cepAua. [lo atomy 3akony cie-
JyeT: cyOCcTpaToM aBTOMATUU SIBJISIETCS MMPOBOJIALIAS CUCTEMA Cep/Ilia; BOJUTEIEM PUTMa BBICTY-
[aeT CUHYCHBIN y3€i; BCe 3JIEMEHThI MPOBOAIIEH cHCTeMbl 00J1a/1al0T aBTOMATHEH, HO CTETIEHb
AaBTOMATHUH YMEHbILIAETCSI OT CUHYCHOTO y3J1a K BoslokHaM [lypkunbe.

ABTOMaTH3M PabOTHI CEp/Lla MOKHO U3YUHUTh C MMOMOIIBIO JIUTATyp (MEePEeBA30K) paszany-
HBIX €r0 OTJEJIOB M HAOJIOJEHUS 3a UX AEITeNbHOCThI0. IlyTeM mepeBs3ku qocturaercst OJ10Ku-
pOBaHUE MMITYJIbCOB BO30YKICHUS B 3JI€MEHTAaX MPOBOJAIIEH CUCTEMBI CepJilia, HaXOIAIMuUXCcs
MO/ IEPEBSIZKOMN

Ienp padoThl: uccieq0BaHNE aBTOMaHUM CEPALIA, OATBEP)KIEHUE OCHOBHBIX ITOJIOXKE-
HUH 3aKOHA rpajIneHTa aBTOMAaTHH.

Matepuaibl 1 000pyA0BaHuUe: JIATYIIKA, IPENapoBalIbHBIA Habop, MpenapoBagbHast 10-
1ieyka, OyiaaBKy, GU3HOIOTMYECKUN PACTBOP, MUIIETKA, HUTKH, MapJis, CEKyHAOMED.

Xoa pa6oThbl. Y JATYIIKK YAATUTh TOJOBHOW M Pa3pyLINTh COMHHOM MO3r. 3adukcupo-
BaTh ee OyJaBKaMH 3a JIAIKU Ha JIOILeYKe OPIOIIKOM BBEpX. BCKPBITH MOJIOCTH TeNa, 0OHAXKUTh
cepaue U cHATH nepukap. [logcunraTes unciao cokpameHuii B 1 MuH.

Ha mpoTsixeHuu onbiTa NepuoInYecKy cMayuBaiiTe cepaie GU3noIornyecKuM pacTBOPOM
BO M30€XaHUE MOIChIXaHMUS.

OCTOpOKHO MPUIOIHATH CEp/ille MUHLETOM 3a BEPXYIIKY U pacCMOTPETh OeJecoBaTyro
IIOJIOCKY, OTACIIAIOIIYIO BEHO3HBIN CUHYC OT npeacepaui. [1o Hel noJpKHaA TPOUTH IepBast JIura-
Typa. TOHKMM NMUHILIETOM IPOBEIUTE HUTKY 110/ 00€ Tyru aopThl. [IpUNOIHATE XKenya04YeK U cMe-
CTUTB ero Brepel. KoHIbl HUTKM 00BECTH BOKPYT cepllia U CAeIaTh MeTI0, TOMECTUB €€ CTPOro
M0 TPAHUIE MEXIy MpEeACepAUsMH U BEHO3HBIM CHHYCOM. bricTpo 3aTsHyTh y3en (Puc.37.B).
Ecnu nepeBsi3ka caenana npaBuiIbHO, CEP/LIe OCTaHABIMBAETCS B (pa3e AMACTOIBI, CHHYC K€ PO-
JIOJIKAaeT COKpalaThes B MpexHeM putMme. [logcuntaTh 3TOT pUTM.

Yepes 20 — 30 MuHyT npeacepanst U KelyJOUeK BHOBb HAUHYT COKPAILAThCs, HO B HHOM,
6onee MeUIeHHOM puTMe. UTOOBI YCKOPUTB 3TH COKPALIEHUs HAKJIabIBAIOT BTOPYIO JIUTATypy,
3aTSATMBaHUE y3Jla KOTOPOM MEXaHMYECKH CTUMYJIMPYET aBTOMATHU3M aTPUOBEHTPUKYJISPHOIO
y37a.
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Bropas mepeBsi3ka HakJIaIbIBACTCsI MEXKTY MPEICEPAUSIMU H KETYJOUKOM TI0 pa3elsito-
nieit ux 6enoit monocke (Puc.37.B). [ToaBenute moj cepaie HUTKY, HA BEHTPAJILHON CTOPOHE €ro
KOHIIBI HUTKH TICPETUICTHTE U PACTIONIOKUTE TIETITIO Ha MTPEICEPAHO-)KEITYA0YKOBO# rpanuiie. Jler-
KHUMH PBIBKAMH 3aTSATHBANTE METIIO0, MIOKA HE BBI3OBUTE COKpAIlleHUH kemymouka. [Ipeacepaus
IIPU 3TOM He cokparnarorcs. [loacunTaiite mapamuienbHO YHCIO COKpAIEHHH BEHO3HOTO CHHYCA U
KeIyI0uKa.

OTnenenue BepXyIIKA CepALa TPEThEH MEPEBA3KON HE IPUBOIUT K aBTOMATHYECKOMY CO-
KPAIICHUIO BEPXYIIKH ey 1ouka. OTHAKO MPH pa3ApaKeHUH BEPXYIIKH MPENapOBATBHON UTIION
OHa TIPOM3BOUT OJIMHOYHOE COKPAIICHHE, T.€. BO30OYTUMOCTh €CTh, & aBTOMATHH HET.

Pexomenpauuu k opopmieHuro padorel. Onrcars X0 onbiTa. Bee pe3ynbrats odop-
MUTbH B BUJIC TAOJIUIIBI M C/IETAaTh COOTBETCTBYIOLIME BBIBOIBI. 3apPHCOBATH CXEMbI HAJIOKECHUS JIH-

raryp.
Tabnua 8 YactoTa cokpalieHui OTIeNI0B cep/ilia PU HAJIOKEeHHUHU Juraryp no CTaHHuycy

Hucno cokpanieHuii OTIEI0B cepaua
Otxensl cepana ” > =
P ITocae 1-o#i mu- | Ilocne 2-ou nu- | [locne 3-oif nu-
o nuraryp
raTypsl raTyphl raTypsl
Benosnei cu-
HYyC
IIpencepnus
Kenynouek
Bepxymka xe-
Ty0YKa
3ansarue 17

PaGora 51 Habuionenune pedgpakTepHOro nepuoaa v moJrydeHue IKCTPacucToJbl

PedpakrepHsiM neproaoM Ha3bIBaeTCsl MPOMEKYTOK BPEMEHU MEXIY JByMS pas3/ipaxe-
HUSIMH, B TEYEHHE KOTOPOT0 B TKaHU (B JAHHOM CJIy4ae B CEPJICYHOM MBIIIIIE) HE MOKET BO3HUK-
HYTbh NOBTOpPHOE BO30ykneHue. PedpakrepHblil meprnosa cepAeuHoil MBIl Topa3fao Ooble,
4eM CKEJIETHOW MBIIIIBI. Ero mpogomKUTenbHOCTD A NPEACEPANil U JKEIyJOUKOB PaBHA JJIN-
TEIbHOCTU UX CUCTOJI. BereacTBue 3Toro B 0OBIUHBIX YCIIOBUSX CEpACYHAs MBIIIIA HE CIIOCOOHA
IIPUXOJUTH B COCTOSIHUE TETAaHWYECKOTO COKpallleHUs. B cepaedyHoi MbIIIIE BCes 3a KaXIbIM
OJIMHOYHBIM COKpAIlleHHEM HAcTylaeT KpaTKOBpeMEHHas mnay3a. Eciu B MOMEHT COKpaleHHUs
IIpeICcepIni WM JKEMyJ0UKa HAHECTU HAa HUX Pa3IpakeHUE C LEJIBIO MOJIyYEHUs TONOJHUTEIb-
HOTO COKpAILEHUS, TO pa3pakeHHe OKakeTcs He I(P(PEeKTUBHBIM, TaK KaKk B MEPUOJl CHCTOJIbI
cepaue pedpakrepHo.

Mo’XHO BBI3BaTh JONOJHUTENIbHOE COKpAIllleHHE MpelcepIuil U KemyJouka (IKCTpacu-
CTOJIy), €CJIM HAHECTHU 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 CHHYCHOTI'O Y371
MPUXOJUT B MOMEHT SKCTPACHCTOJIBI U OKA3bIBACTCSI HEJCHCTBEHHBIM, TaK KaK U B MEPUOJ IKC-
TPACUCTOJIBI cepiLie pedpaKkTEepHO.

Ecnu pa3gpaxats npeacepaus ToT4ac o OKOHYaHUM UX COKPAIEHHsI, TO BO3SHUKAET JKC-
TPaCUCTOIA, HO 0€3 KOMIIEHCATOPHOM May3bl, TAK KaK pa3pa’keHHe HAaHOCUTCS Ha BETYIIYIO YacTh
cep/ilia — BEHO3HBIN CHHYC — U €r0 04epeHON UMITYJIBC MPOCTO CIABUTaeTCsl BO BPEMEHH (Ha JTH-
TEJIbHOCTh AKCTPACUCTOJIBI).

Heab padoTsi: B 3kcriepuMeHTe yOSIUTHCS B U3MEHEHHH BO30YIMMOCTH CEP/Ilia BO BpeMs
CHUCTOJIBI, IOJYYUTh 3aIIUCh 3KCTPACUCTOJIBI U KOMIIEHCATOPHOM May3bl.

Martepuanbl 1 000py10BaHue: HaOOp AJIs IpenapupoBaHus; MpenapoBaIbHas 10IIeUKa;
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NEKTPOCTUMYIITOP; KapAuorpaduueckas ycTaHOBKa; KuMorpad; HUTKU; cep(uH; IAryIKa; pac-
TBOp PuHrepa; nunerxa.

Xox padorsl. [{ns pazipaxeHus OTAENIOB cepALa OAMHOYHBIMU AIEKTPUUECKUMU UMITYJIb-
CaMH K OJTHOMY KOHTAKTY 3JIEKTPOCTUMYJISITOPA IPUCOEAUHUTE MPOBOJL C IUNIACTUHKOM, K IpyroMy
— IIPOBOJ, TILATEIbHO 3aYHUILECHHBII Ha IPOTUBOIOI0KHOM KOHIIE.

Paspymibre rosloBHOM M CIIMHHOM MO3T JIATYIIKH; IIPUKOJITE €€ K MPEernapoBaIbHON 10-
meuke. Bekpoiite narymky u ooHaxure cepaue. C moMolpio ceprHa Win Kproyka COeUHUTE
€ro BepXyIKY ¢ MUorpagom.

OneKTpoJ ¢ MIACTUHKON IOMECTUTE MO/ CIIMHY JIATYIIKH.

3anuuuTe KapauorpaMmy, T.€. KpUBYIO CEpJICUHbIX COKpallleHUI. 3aTeM B Ipolecce 3a-
IIMCU KapAMOIPaMMBI IIPY BKIOYEHHOM CTUMYJIATOPE KACAUTECh KEIyA0YKa 3a4NIICHHBIM KOH-
LIOM IIPOBOJIA OT CTUMYJISITOPA B pa3JIM4HbIE MOMEHTBI CUCTOJIbI U AUACTOJIBI.

OTMmeTbTe, 4TO NpHU pa3IpakeHUU JKEIyI0YKa B MOMEHT CUCTOJIBI AEATEILHOCTh CEpPALIA
HE M3MEHSETCs — KapJauorpamma ocraercs npexxHeil. [Ipu pazapakeHuuM B MOMEHT JUACTOJbI
Ha0Jr01aeTCsl TOMOJIHUTENIHOE COKpAIEHHEe — 3KCTPACUCTONA — C MOCJIEAYIOUed yATUHEHHON
(KOMIIEHCAaTOpPHOI) Nay30H.

Ilepenecure pa3npakarolinii IEKTPOA HAa BEHO3HBIM CHUHYC WIHM IIPEACEpAME U CHOBA
HAHOCHUTE OJIMHOYHBIE YJapbl TOKOM B MOMEHT CHUCTOJIbI M IMACTOJIbI peacepanil. OTMEThTE OT-
CYTCTBHE JIOIIOJHUTEIBHOTO COKPALLEHUS IIPY HA HECEHUH Pa3paXE€HUsl B MOMEHT cucToJbl. [Ipn
pa3Ipa’keHUU B MOMEHT JIMACTOJIbI BO3HUKAET IKCTPACUCTOJIA, HO OTCYTCTBYET KOMIIEHCATOPHAs
nay3a. OObsicHUTE HAOJIIOJaBIINECS SIBICHHS.

Pexomennauuu k ogopmiiennio padorbl. B npoTokose onbiTa HAPUCYNUTE MOTyUYEHHBIE
kapauorpamMmbl. OTMETbTE Ha KapAMOIpaMME MOMEHTBI HAHECEHUS pa3JpaKEHUH, DKCTPACH-
CTOJIy, KOMIIEHCATOpHY0 nay3y. Ha ocHOBaHMU aHanM3a MoJy4eHHOM KapInorpaMmbl OObSCHUTE,
II0YEMY B OTBET Ha OJIHU Pa3Apa)K€HHs IKCTPACUCTOJIA HE BOZHUKAET, a HA IPYTUe — BO3HUKAET;
OJIHH SKCTPACUCTOJIBI COMTPOBOKIAIOTCS KOMIIEHCATOPHOM ay30#, a Apyrue HeT. OObSICHUTE BO3-
HUKHOBEHUE KOMIIEHCATOPHOM Iay3bl.

KoHnTpoJsbHbIe Bonpockl

1. Tlouyemy cCHHYCHBIH y3en Ha3bIBalOT BOJUTENEM pUTMa?

2. Pesynbrat nepoii nepeBsizku CTaHHHYCA U €T0 TEOPETHUECKOE OOBSICHEHHE.

3. Pesynbrat BrOpoii nepessasku CTaHHUYca M €r0 TEOPETHYECKOE 00BSICHEHHUE.

4. Kakue BapuaHThl B COKPAILLIEHUH OTAEIbHBIX YacTel cep/a BO3MOKHBI PH HAJIOXKE-
HUM BTOpOo nuratypsl CtanHHyca?

5. Yo Takoe rpaJueHT aBTOMaTuu cepana?’

6. Uto Takoe pedpakTepHOCTh? BecioMuuTe hasbl pedpakTEpPHOCTH.

7. Kaxkoe 3HaueHue UMeET JNIUTeNbHAs pepakTepHas dasza 1 GyHKIUN cepaa’?

8. Uro Takoe skcTpacucrosa’?

9. Tlouemy BO3HHMKaeT KOMIIEHCATOPHAs TIay3a MOCIIE )KETYJOIKOBON 3CTPACUCTOIBI?

10. Bcerpaa nu 3a 9KCTpacUCTONION clielyeT KOMIIEHCAaTOpHas nay3a?

3ansrtue 18

Pabora 52 Jaexkrpoxkapauorpapus

DnexkTpokapArorpadusi — METOJI PETHCTPALINU SIIEKTPUUIECKUX SIBICHUH, BOZHUKAIOIINX B
CepAle BO BpEMs CEPAECYHOIO IUKJIA. DJIEKTPUUYECKUN MOTEHIMAN, TEHEPUPYEMBIN CEpACHHON
MBIIIIEH, MOXKHO 3aperuCTPUPOBATh HA TOBEPXHOCTH Tea.

Onekrpokapauorpamma (OKI') 00BIYHO COCTOUT W3 TPEX HANPABICHHBIX BBEPX IMOJIOKH-
TesnbHBIX 3yonoB P, Q, T u 1ByX HampaBieHHBIX BHU3 OTpHUIATENbHbBIX 3yO10oB R u S. 3yben P —
npencepaubiii kommieke OKI'; oH siBnsieTcs anredpanyeckoil CyMMOM OTEHIIMATIOB, BOSHUKAIO-
IIMX B IIPABOM U JIEBOM IPEJICEPAMSIX MPHU UX BO3OYKICHUHU, TPHUEM MTOTEHIHAIIBI IIPABOTO MPe-
cepausi OJIOKUTEIbHBI, JIEBOTO — oTpuniareabHbl. QRST — jxenmym09KoBbIe OTEHIIMAIIBI, OHU OT-
pakaroT mpolecchl Bo30YKICHU JKely10ukoB. Paznuuator takxe uarepsaisl: P — Q, QRS, S —
T,Q-T,uR-R.
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[TpomomKUTENIBHOCTD M aMIUTUTY/1a OTACIBHBIX 3yOII0B, MHTEPBAJIOB U KOMILIEKCOB DKI
XapaKTepU3yIOT ABa OCHOBHBIX (PU3MOJIIOTHYECKUX CBOMCTBA Cep/la: BO30YIUMOCTb M IMPOBOIH-
MocTb. [Ipu anexTpokapauorpaduu UCIOIb3YETC METO/ KaK OUIOJISAPHBIX, TAK U YHUITOJISAPHBIX
OTBEICHUM.

Haubonee pacnipocTpaHeHs! ClleAyIOIIHE OTBEACHUS

1. Tpu cTaHgapTHBHIX OUMIOJSPHBIX OTBEACHUS, MPH KOTOPBIX PErHCTPUPYETCS Pa3HOCTh
HOTEHIMAJIOB MEX/ly KOHEUYHOCTSIMM — OT IpaBoi U JieBoi pykH (| oTBeneHue), npaBoil U J1eBon
Horu (Il oTBenenue), neBoit pyku u seBoii Horu (I11 oTBeneHue).

2. Tpu yHUDOJSAPHBIX OTBEJCHUS OT KOHeUHocTeH. [Ipu 3THX OTBEIEHUSIX pErUCTPUpPYETCs
Pa3HOCTh MOTEHIMAJIOB MEXKIY OJHOM M3 KOHEYHOCTEN, HA KOTOPOM HAXOAUTCSA aKTHUBHBIN JJICK-
TpoA, U uHaupdepeHTHbIM 1ekTpogoM. DKI', oTBoaMMas OT npaBoil pykH, o0o3Hadaercs Oyk-
Bamu aVR, ot nesoii — aVL, ot neBoit Horu — aVF.

3. CeMb YHUIIOJISIPHBIX OKOJIOCEPAECUHBIX OTBEIEHUH, IPH KOTOPBIX PErUCTPUPYETCs pas-
HOCTb [TOTEHIIMAJIOB MEK/Y ONPEICICHHBIMU TOUKaMH Ha TPYIHOM KJIETKE U HYJIEBBIM IOTEHIU-
asioM. O0o03HauaroTcs Kak Vi,...V7. OObIUHO 1715 TPYIHBIX OTBEJCHUN aKTUBHBIN 3JIEKTPOJI IIOMe-
IIAl0T B TOYKaX, 0003HayaeMbIx OykBamu: V1 — 1 ¢cM OT Kpas rpyAMHBI B 4 Mexpedepbe clipaBa;
V2 —1 cM ot kpas rpyauHsl B 4-M Mexxpebdepne cneBa; Vi — mexay Vz u Va; V4 — B 5-M Mexpede-
pbe clieBa N0 CPEAHEKIIIOUNYHON JTUHUK; V5 — B 5-M MexpeOepbe 110 nepeaHei akCUIUISIPHOM Ju-
HUM; V6 — B 5-M MexxpeOepbe 10 CpeHel akCUIUIIpHOH THUY; V7 — B 5-M MexpeOepbe 110 33 Hei
AKCUJUISIPHOM JIMHUU.

Ilesab padoThl: 03HAKOMUTHCS C METOJIOM JIEKTPOKAPAUOTpapuu, IPUHIUIIAMU aHATIU3a
AIIEKTPOKAPIUOTPAMMBI JJISl OLEHKH (PYHKIIMOHAIBHBIX CBOMCTB CEpIIIa.

Marepuanbl U odopyaoBaHue: 3jekTpokapauorpad , snexktpoasl, 10 %-Hblil pacTBOp
NaCl, maprneBsie candeTku, cnupT, Bata. OObEKT UCCIIETOBAaHHUS — YEIIOBEK.

Xoa padotsl. [logrorasnuBaroT 31ekTpokapauorpad k padore. McnbpiTyeMoro ykiassl-
BalOT Ha KylIeTKy. HakaibIBatoT 3JIEKTPO/I B COOTBETCTBUU C ONMCAHHBIMU BUAAMU HAJIOXKEHUS
npy OUIOJISIPHBIX OTBEACHUSAX U OJHOBPEMEHHO YKPEIUIAIOT 3JIEKTPO/1 Ha MpaBoii Hore. OH sBIIs-
etrcst uHAu(GepeHTHBIM U MpeHa3HAuEH AJIs 3a3eMJIEHUsI UCIbITyeMoro. YToObl 0b6ecriednTs Xo-
POILIUI JIEKTPUUYECKUN KOHTAKT, MEXKIY JIEKTPOJAMHU U KOXKEH, POTEPTON BaTON CO CIIUPTOM,
MOMEIIAOT MapJto, cMoueHHYI0 10 %-abeiM pactBopoMm NaCl. 3anuceiBatoT KaauOpOBOYHBIN CHUT-
Hai (1 mV=I1 cm).

g ynoOctBa u TouHOoCcTH paci@poBku DKI' peryisitop CKOpOCTH MPOTSKKU JIEHTHI
ycraHaBnuBaroT Ha 25 unmu 50 mm/c. Tlocne 3Toro aenaroT 3amMch B ONMCAHHBIX BBIIIE OTBEAE-
HUSIX, OTMeYasi Ha JIEHTE BUJl OTBEICHHUS.

Pexomennanun k opopmiaenuro padorsl. OKI', 3aperncTpupoBaHHyI0 BO BCEX OTBENE-
HUSIX, BKJIEWTE B IPOTOKOJ omnbITa. OTMEThTE BUJ OTBEACHUM, 3yOLIbl 1 MHTEPBAJIBI COOTBETCTBY-
oMy o6o3HadeHussMu. Onpeaenure no DK nonoxeHne 31eKTpUIecKoi ocu cepia, mpoao-
KHUTEIBbHOCTb CepACYHOro I1Kia (MHTepBal R — R) 1 yacToTy cepaeuHbIxX cokpaiieHuii. Onummure
dopmy u paccuuTtaiite amrutyay 3yonos: P, R, u T. U3meppte untepBansl P—-Q, Q- T, T - R.
Ha ocnoBanuu mpoBeaenHoro anammsa OKI' oxapakTtepu3syiiTe (yHKIHOHAIBHOE COCTOSHUE
CEep/La UCTIBITYEMOTO M OTKJIOHEHHUS, €CJIN OHU UMEIOTCS.

3ausarue 19
Pabora 53 AyckyJabTanus cepana 4yejioBeKka
JlesiTenbHOCTD CepAlla COMPOBOXKIAETCS 3BYKOBBIMU SIBIIEHUSIMH, KOTOPbIE HA3bIBAIOTCS
ToHaMu cepAana. [Ipu BeICTymMBaHUT cepAla HEMOCPEACTBEHHO YXOM WJIU TIPU MTOMOIIHU (POHEH-
JIOCKOIIA WJIM CTETOCKOIA CIIBIIIHBI [BA TOHA PA3HOM BBICOTHI M MPOAOJIKUTENBHOCTU. Pa3nnuarot
MIEePBBIi, CUCTOIMYECKUM, U BTOPOH, TMACTOINISCKUN TOH. CUCTONMYECKUH TOH HU3KUH, TITyXOH
u 60J1ee POJOIIKUTENBHBIN, TUACTOIUYECKUN — KOPOTKHIA U BHICOKHIA, PE3KUH.
[TepBrrit ToH moutn coBmnanaeT ¢ 3yorom R OKI'. OH Bo3HHKaET B pe3yabTaTe KojaeOaHus
ATPUOBEHTPUKYJISIPHBIX KJIAMIAHOB, HATSDKCHUS I BUOPAITMK CYXOXKUJIBHBIX HUTEH U HANPSDKEHUS
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MBILIIIBI JKETYJOUYKOB. BTOpO# TOH BO3HUKAET MpH 3aXJIONbIBAHUHN CTBOPOK MOJYJTYHHBIX KJara-
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.

Jljig BBICTyIIMBaHUS TOHOB cep/ia (OHEHJOCKOI YCTAaHABJIUBAIOT HAa TPYJHON KIIETKE HE
B MECTaXx MPOEKIUHU OTACIbHBIX KJIANAaHOB, a HECKOJIBKO KHAapyXM OT HUX. Toraa xaxablil TOH
OyJIeT CIBILIEH OTYETIUBEE.

MecTo npoekun ABYCTBOPYATOro (MUTPAIBbHOIO) KJIAlaHa JIEKUT HUKE MPUKPEIUICHUS
TPETHETO JIEBOTO peOEepHOro Xpslia K rpyAUHE, a MECTO HAWITyYlIero BBICIYIIMBAHUS — B IS TOM
MEXpeOEpHOM IPOMEXKYTKE, Ha 1 — 1,5 ¢cM BHYTpb OT CpeAHEKIIOUNYHON JTMHUU. MecTo mpoek-
[IUU TPEXCTBOPUYATOrO KJIallaHa — Ha CPEAHEH JIMHUY IPYAUHbI, HECKOJIbKO HIXKE MECTa IPUKPETI-
JICHUS K HEH 4eTBEPTHIX peOEPHBIX XPSIIEH, a BRICIYIIMBACTCS OH Ha HIDKHEM KOHIIE Tella Ipy-
JUHBI CIIpaBa

[lonynyHHBIE KianaHbl JIESTOYHOW apTEpPUM BBICIYIIMBAIOTCS BO BTOPOM MEXpPEOEPHOM
MIPOMEXKYTKE CIIeBa, HEMTOCPEJCTBEHHO Y IPYAMHBI, a OJTYJIyHHBIE KJIallaHbl 20PThI — TOKE BO BTO-
pOM MexpeOepHOM IPOMEXKYTKE, HO TOJIBKO CIPaBa OT IPYAUHBI.

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

Matepuanabl u 06opyaoBanue: poneHnockorn. OOBEKT UCCIEIOBAHUS — YETOBEK.

Xoa padortel. OnpenenuTh MeCTa MPOCSKIUHN KIIAaHOB Cep/illa Ha MOBEPXHOCTU IPYIHOU
KJIETKH ¥ TOYKH HAWITYYIIEeTO WX MPOCITYIINBAaHUS (MOKHO OTMETHUTH WX Pa3IMYHBIMH IBETHBIMU
KapaHjaamamu). BeicinymmBaTe npu momouu ¢GoHeHJocKona paboTy KakIoro kiamaHa. Yoe-
JUTHCS B HAJTMYUU JIBYX Pa3/IeIbHBIX TOHOB

Pexomennauuu k opopmiiennio padotol. B mporokoiie onucats HaOII0gaeMbIE SIBJICHHUS,
JaTh 0OBSCHEHNUE MTPUYHH MOSBICHUS TOHOB. HaprcoBaTh cxeMy pacroiioKeHUs: TOYeK Ha TPY-
HOM KJIETKE, B MECTE KOTOPBIX HAa/I0 MPOCIYIINBATh KaXK bl KIIanaH.

Pa6ora 54 I'nazo-cepaeunnlii pediexc (onbIT Janunu-Amxepa)

ITpu HajaBMMBaHUM HA II1aBHOE sI0JI0KO YETI0BEKa, NesTeIbHOCTh cepAla 3ameseTcs. Pe-
¢dexTopHas Ayra npeacTaBiI€Ha YyBCTBUTEIbHBIMH BOJIOKHAMHU IJ1a30BUTaTEIbHOIO HEPBA, IIPO-
JIOJTOBAThIM MO3TOM M OJy»Jal0LIMMHU HEpBaMH, KOTOPBIE MTPOBOAAT TOPMO3SIINE UMITYIIbCHI K
cepany.

Iesb pabdoThI: BBITOJHUTH SKCIIEPUMEHT, IPOAHATM3UPOBATh MEXaHU3M BIIMSHUS Ha Cep-
JIEUYHYIO JESITEIbHOCTD.

Matepuaibl 1 000pyA0BaHHe: CEKYHJIOMEP, O0BEKT UCCIIEOBAHUS — YETOBEK.

Xoa paborbl. Y o0cieayeMoro mo MyjibCy MOJCYUTHIBAIOT KOJIMYECTBO COKpPAIICHHI
cepaua 3a 1 — 2 MuHyTHI (kenarenbHo o 10-ceKyHIHBIM IIepruoaMm).

DKcrepuMEeHTaTOp MPUKIAIbIBAET 00€ PyKH K OOKOBOI MOBEPXHOCTHU T'OJIOBBI OOCHIEIye-
MOTrO0, a O0JIBLIIMMH MaJIbIIaMU MEUIEHHO HAaJJaBIMBAET OJTHOBPEMEHHO 6 meuenue 5 — 8 CeKyH]l Ha
00a rra3HbIX sf010Ka (HecuabHO!) 1 OBICTPO TIpeKpaniaeT qasiaeHue. CYUTaIOT ¢ Hauania 0asieHus
Ha 271a3a KOIWYECTBO YAApOB ITyJIbCA U CPABHUBAIOT C UCXOJHBIM uucioM. Ilynsc Moxker 3amen-
aaTbes 10 20 y1apoB B MUHYTY.

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

KoHnTpoJsbHbIe BONpochI

1. ITouemy B anexkTpokapanorpaduu TOKU JEHCTBUS cepala PETUCTPUPYIOT C TOBEPXHO-
cTu Tena?

O Kakux CBOMCTBAaX CEPJIEYHON MBIIIIBI MOKHO CYJHUTh MO 3JIEKTPOKapAuorpamme?
[Tepeuncnure METO/IbI pETUCTPALIN OMOTOKOB CepALIa.

KaxoBbl mpUyrHBI BO3HUKHOBEHUS TIEPBOTO U BTOPOTO TOHOB cepaua’?

Kakoe 3HaueHne UMeeT perucTpanus TOHOB U IIyMOB cepaua’?

B kakux MecTax BBICIYIIMBAIOTCS TOHBI OT/AEIbHBIX KJIAITaHOB?

Kakoe BiusiHME Ha JIESTENBHOCTh CEp/lla OKa3bIBaeT BO30YXKIEHUE OIY>KAAIOINX He-

Noghk~owh

pBOB?
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PatGora 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 (COKpPAIICHNs ) OHO MOBBIIIACTCS (CUCTOIUYECKOE UITM MAKCUMAJIbHOE JJaBJICHUE), B T1€-
puoa ouacmonwt (paccinabieHus ) — CHIKASTCS (IMACTOJIMYeCKOoe WM MUHUMAIBHOE JaBJICHUE).
PazHOCTh MEX Iy BETUYHMHON CHCTOIUYECKOTO M JUACTOINYECKOTO JABIICHUS COCTABIISICT

NyJibCOBOE JaBJICHUE.

VY 310poBoro uenoseka B Bozpacte oT 20 110 40 JeT ypoBeHb CUCTOIMYECKOTO JIaBJICHUS
Ipyd U3MEPEHUH B IUICYEBOM apTepum Kosebnercs B mpenenax 110 — 120 mm pT. crT.,
muactonmdeckoro — 60 — 80 mum pr. cT., mynbcoBoe AaBiieHue coctaBiseT 30 — 40 MM pT. CT.
[ToBhileHNE apTepUaTbHOIO JaBICHUS HAa3bIBACTCS TUIIEPTOHUEH, TOHIKEHNE — THIIOTOHHUEH.

Mo:kHO paccuuTaTh, KAKUM JOJIKHO OBITh apTepUAIbHOE TABJICHHUE B 3aBUCMOCTH OT BO3-
pacta (Tak Ha3bIBaeMoO€ «HeajibHOe JdaBjeHHe»), ucroib3ya ¢opmynsl (mo 3.M. Bouibin-
CKOMY):

Cucrosnnyeckoe nasjaenue = 102 + 0,6 Bo3pacra.

JAuacronuyeckoe nasjenue = 53 + 0,4 Bo3pacra.

ApTepuanbHOe JaBJICHHE OINpPEAESeTCs C 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 000pyi0BaHHEe: TOHOMETP WM chUrMOoMaHoOMeTp, GoHeHTocKon. OOBEKT
MCCJICIOBAHUS — YEJIOBEK.

Xoa padotbl. AyckynsraTuBHBIM MeToZoM H.C. KopoTkoBa MOKHO U3MEPUTH KaK CUCTO-
JUYECKOE, TAK U JUACTOJIUYECKOE JIaBJICHHE.

Cupas Ha cTyse, UCIBITYeMbIN KIIaJeT pacciabieHHyro pyky Ha cron (Puc.44.), na obHa-
JKEHHOE IIJIEYO €My HAaKJIaJbIBalOT MAHXKETKY [2] Tak, 4ToOBl OHA TJIOTHO OXBAaThIBaja ILIECYO.
HuxHwuii kpait MaH)XXETKH JTOJIKEH 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 TJICUEBYIO apTepHIo, Ha KOTOPYIO CTaBAT poHeHaockor [4]. 3akphIBalOT Ha pe-
3MHOBOM rpy1e [3] BUHTOBOM Kiiamad. HarnetanueM Bo3yxa B MaH)KETKY B HEH CO3/Ial0T JaBJie-
HUE BBIIIE MAKCUMAIIBHOTO, MYJIhC HCUE3aeT.

MenieHHO ¥ TIOCTETIEHHO OTKPBIBAIOT BUHTOBOM KJIAllaH W, BBIMYCKas BO3IyX U3 MaH-
JKETKH, BBICITYIINBAIOT COCYUCTHIC TOHBI B IUIEUEBOM apTepun. B MOMEHT MOSBIIEHUSI TOHOB TO-
Ka3aHusg TOHOMETPaA [ 1] COOTBETCTBYET CHCTOIUYECKOMY JIaBJICHUIO.

[IpogomxaroT CHUKATh AaBIEHUE B MAHKETKE U CITYIIAIOT HAPACTAIOIIY IO CUITY TOHOB, KO-
TOpBIE 3aTEM OCJIa0EBAIOT U Kcue3atoT. MOMEHT MCYE3HOBEHHSI TOHOB COOTBETCTBYET JIUACTOJIH-
YeCKOMY, UJIM MUHUMaJIbHOMY, JaBieHn0. He cHUMas MaH)XeTKH, TIOBTOPSIIOT 2 — 3 pasa uzMepe-
HUS CUCTOJIMYECKOTO M TMACTOITMYECKOTO JTaBICHUI.

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 apTePUaIbHOrO JaBieHus ¢ (pu3mo-
JIOTUYECKOW HOPMOW 1 BBIYMCIICHHBIMU MTOKA3aTEISIMU «HI€ATLHOTO JaBICHUS.

3ansaTue 20

Padora 56 Omnpeaenenne mokasareseil CepAeYHO-COCYIMCTON CHCTeMbl (4acTOTHI
nyJibca, CHCTOJINYECKOT0, AMACTOJIHYECKOr0 W MYJHCOBOIO AaBJIEHHs, CHCTOJINYECKOTO H
MHMHYTHOI'0 00beMOB) Y YeJI0BEeKa B IMOKOe U mocjie Gu3nyecKoii Harpy3xku

Jlasxxe kpaTkoBpeMeHHasi pu3nyecKkas Harpys3ka U3MeHseT (DyHKIMOHAJIbHbIE TOKa3aTelx
CepAEYHO-COCYTUCTOM CUCTEMBI: YaCTOTY IMyJbca, 00bEMBI KPOBH, BHIOPACHIBAEMOMN KA IbIM JKe-
JYyIOYKOM CepAla IPH OJHOM COKpAIIeHUU (CUCTOJMYECKH 00BEM) M 3a MUHYTY (MUHYTHBIN
00BEM), YPOBHU apTePUAILHOTO JaBlieHus. [IpryeM Mo 3TUM peakiusiM CUCTEMBI MOKHO CYJIUTh
0 ¢ pyHKIIMOHAIBHONU PabOTOCTIOCOOHOCTH.
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Heap padoThi: 3aKperuieHne HABBIKOB ONpEAENCHUs] apTepUaIbHOTO JaBJICHUS HEmpsi-
MBIM METOZIOM; 03HAKOMHUTHCS CO CIOCOOOM MPHOIMKEHHOTO BEIYUCICHHS BETUYNH CUCTOJINYE-
CKOT'O M1 MUHYTHOT'O 00BEMOB KPOBU; MPOCIEIUTDH 3a n3MeHeHusamu nokazareneid CCC npu ¢puzu-
4ecKoil paboTe U Ha OCHOBaHMM HUX JaTh OLEHKY €€ (PyHKIIMOHAIBHBIM BO3MOXKHOCTSIM.

Martepuaibl 1 000py/1I0BaHHe: TOHOMETP, GPOHEHJOCKOII, CEKYHIOMEDP, METPOHOM.

Xopa padotbl. CHauana OnpeneisTCs 4acToTa CepIeYHbIX COKPALIEHUH 10 MyJIbCy 3a MU-
HyTy (UCC) 1 ypoBHu cuctonundeckoro nasienus (CI1) u nuacronmaeckoro (/1)) y ucnsiryemoro
B TIOKOE.

He cHuMas MaHxeThbl, B34B B pyKy TOHOMETP, UCIIBITYEMBIi ieTaeT o1 MeTpoHoM 20 riy-
6okux npucenanuii 3a 30 ¢ u ObicTpo caautcs. He Tepsis HU CEeKyHIIBI, y MCIBITYEMOTO BHOBb
onpexaenstorcs C, 11 v o6a3amensvno oonoepemenno c onpeoenenuem 0asieHus noOCYunbl-
eéaemcs nyavc (4CC).

Pexomenaaunu k opopmirenuro padornl. 3uast C/I u 1J1, BBIUMCIUTH MYyJIbCOBOE JIaBiie-
aue (I11) mo popmye:

A =CA- A1

DTOT pacyeT cleNnarh Kak M0 JaHHBIM TIOKOS, TaK U 1MOcie PU3NIECKON HATPy3KH.

JlJ1s COCTOSIHMIA TIOKOS U TOCJIE€ HArpy3KH BhICUUTATH 110 (hopmyse Ctappa BeJIHMUHUHY CH-
CTOJIN4YeCKOro oo0bema kpoBu (CO):

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

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

Boruncnennoe 3Hauenne CO ucnonb30Bath J1sl ONpeIeICHIsI MUHYTHOTO 00beMa KPOBH
(MO):

MO =CO x 4YCC

Bce skcnepuMeHTanIbHBIE M BRIYMCICHHBIE TIOKA3aTENN CEPIIEYHO-COCYIUCTON CHCTEMBI
3a()UKCHPOBATh B TETPaH B (hOpME TaOTHIIBI.

BennuuHy CHCTONMYECKOTO M TUACTOJIMYECKOTO, a TAaKXKe ITyJIbCOBOTO JIABJICHUS B CIO-
KOITHOM COCTOSIHUM CpaBHUTE ¢ (puznonornyeckoit Hopmoil. OT™MeThTE, Kak U3MEHWIHNCh BCE MO-
kazarenu CCC nocne Gpu3nueckoi Harpy3KkH; 3a C4ET Kakoro (pakTopa BO3pacTaeT MOCie Harpy3Ku
MUHYTHBIH O0BEM: 3a CUET YBEIMUYEHUS YaCTOTHI cepALeOneHnlt (HeyoosnemeopumenvHas peax-
Yus) WIH, MIPEUMYILIECTBEHHO, U3-3a YBEJIUUEHHUS CUCTOINYECKOro 00bEéMa cepaua (xopouias pe-
axyust)?

Tabmuma 9 Ilokazarenu CCC B okoe u nociie pu3ndeckoil Harpy3ku

nocie (uznd.
Harpy3KH:

[Toxazarenu CCC B IIOKOE

4yccC
Cucronnueckoe JaBlIeHHUE
Jmacronnueckoe 1aBiacHUE
ITynbcoBoe naBieHue
Cucronuyeckuii 00bem
MuHyTHBIH 00beM

AHanu3 pe3yJbTaToB U OLEHKY (QYHKIHMOHAIBHOTO COCTOSIHUSI CEPeUHO-COCYAUCTOM CH-
CTEMBI 3alUIINTE B IPOTOKOJIE 10/ TabIHIIeH pe3yIbTaToB.

Pabora 57 Ha0mroneHue HEpBHbIX M TYMOPAJIbHBIX BJIMAHUI HA KPOBOOOpallleHHe B
IU1aBaTeIbLHON MepenoHKe 3aHeH JANKH JATYIIKH

Iupuna mpocBeTa coCcy10B U3MEHSAETCS MOJ1 BIUSHUEM Pa3IM4YHbIX HEPBHBIX U TyMOpPaJlb-
HBIX (hakTopoB. IIpu Cy’keHUU COCYZOB CKOPOCTh JIBUKEHUSI KPOBU YBEIUUYHBAETCS, a MPU pac-
HIMPEHUU — YMEHbIIAETCsl.

Pa3npakxeHne cUMIIaTHYECKUX HEPBOB BBI3BIBAET CYKEHUE cOCy 0B, K cocynam nanku jis-
TYUIKM CUMIATUYECKHE BOJOKHA MPOXOJAT B COCTaBE CEJAIMIIHOIO HepBa. Pasapaxas ero,
MOYKHO HaOII0/1aTh CyKeHue cocy10B. [lepepeska ceanIHoro HepBa BeJeT K PaCHIMPEHUIO CO-
CYJIOB.
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Kpome toro, cocynocyxuBaromuii 3pGeKkT MOKHO MONTYIUTh PedICKTOPHO, pasapaxkas
MOBEPXHOCTH KOXKH JIATYLIKH.

CuibHBIM COCYJIOCY>KHBAIOLIMM CBOWCTBOM OOJiafjaeT agpeHanuH. Eciin HaHecTH Karuio
pacTBOpa aJipeHaIMHA Ha MIOBEPXHOCTH IUIABATEIbHON NEPENOHKY JalKy JISTYIIKH, TO CKOPOCTh
JBUKCHMS KPOBU YBEIIMYMBACTCS, YTO CBUACTEILCTBYET O CYKEHUH COCYIOB.

Heap padoThl: Ha cocyaax IUIaBaTEIbHON NMEPENIOHKH JIATYLIKH U3YYUTh MEXAHU3MBI pe-
TYJISIUU COCYIUCTOrO TOHYCA.

Matepuajibl 1 000py/1I0BaHMe. KAPTOHKA C OTBEPCTHEM; OYIIaBKH, MUKPOCKOI; PacTBOP
anpenanuna (1 — 10000); 0,65 % pactBop NaCl, anekrpocTumyasitop, asMryiika, OUHT.

Xoa padorsl. TynoBUIEe CIIMHAIBHON JIATYIIKH MPUOMHTYHTE K KapTOHKE TaK, YTOOBI
IUIaBaTelIbHAs IIEPEIOHKA 3aJHEH JIaIIKA HaXOAWJIACh HAJl OTBEPCTUEM.

PacTsaHuTe nepenoHky janky HajJ OKOLIEYKOM, MCIONb3ys OyJlaBKU, KOTOPHIE BKajbIBa-
I0TCS BOKpPYI OTBepcTUsA. bynaBkaMu IpuKaiblBaTh KOHYMKU MNajbLEB K IUIACTHHKE B KOCOM
HaIpaBJIEHUH, YTOObI HE MeLIaTh 00BEKTUBY MUKpOCKoma. CIUIIKOM CUJIBHO pacTSAruBaTh mepe-
HOHKY HEJIb35, TaK KaK 3TO MOXET HapyIIUTh KPOBOOOpAILEHHE.

VYKpenuB JATYIIKY Ha KApTOHKE, TOMECTHTE MEPENOHKY 0] 00bEKTUB MUKpocKona. [1e-
PENOHKY ITOCTOSIHHO CMAauMBaiTe (PU3HOIOTUYECKUM PACTBOPOM.

PaccmoTtpuTe cHavana npu mManiom, a 3aTeM Ipu OObIlIEM YBEIUYEHUU apTEepUH, Kalluj-
JSIPbl U BEHBI, PYKOBOJCTBYSCh CTPOCHHEM CTEHKH COCyJia U HalpaBiIeHUEM TOKa KpoBu. Cpas-
HUTE CKOPOCTh TEYEHMsI KPOBU B 3TUX COCYyJlaX U OTMEThTE IyJibcaluto aprepuil. OOparure BHU-
MaHM€e Ha BPEMEHHYIO J1e()OpMalMIO SPUTPOLIMTOB B MECTaX BETBIICHUS MEJIKUX apTEePUH.

OTMeTHB UCXOAHBIN TPOCBET COCYIOB, pa3apakaiTe ci1adbIM TOKOM KOXY JIAIIKU JIATYILIKA
WJIM PUTMHUYECKH [TOKAJIBIBANTE €€ UIVION U OTMETBTE, YTO CKOPOCTh IBUKEHUS KPOBU B HUX YBE-
JMYMBAETCS, a, CIEI0BATENbHO, COCY/IbI CYKMBAIOTCS.

KanHure Ha NMOBEpPXHOCTHh KOKM IIJIABAaTEJIBHOM IIEPENOHKM pPacTBOpa aJpeHalIMHA U
Ha0JII01aliTe 32 U3MEHEHHEM ITPOCBETA.

Otnpenapupyiite cepaavIHbI HEPB BJIOJb Oepa HCCiIeayeMoi KOHEYHOCTH U IOJIBe-
JUTe 1oJ Hero auratypy. [lon MUKpoCcKomoM HaiiuTe y4acTOK IJIaBaTEeNIbHOM MEPEnOHKH, I/ie
ObUTH ObI BUIHBI apTEPHUHU, KATUIUIAPH! U BeHbl. OTMETbTE UCXOAHBIN IPOCBET COCYI0B. 3aBKHUTE
HUTKY Ha HEPBE U MIEpEPEKbTE €ro BhIIIE NepeTsHKKU. Caenanure 3a i3MEHEHHEM IPOCBETA COCY10B.

[TonauMmas nepugepuyeckuii KOHEl epepe3aHHoro HepBa 3a HUTKY, MOABEIUTE O] HEro
A51eKTpoibl. OTMETUB UCXO/IHBIN ypOBEHb IIPOCBETA COCYOB, pa3Apa)xaiTe HEPB ANEKTPUUECKUM
TOKOM. YOeauTech, YTO CKOPOCTh ABHMKEHHS KPOBHM YBEIWYMIIACh, a HIMPHHA MIPOCBETA COCYyAa
YMEHBIIINIIACh.

Pexomennauum k opopmiiennio padoThl. 3anuimure HaOMIOaeMble SIBICHUS, TpOaHa-
mu3upyite ux. Caenaite BbIBOABI O BIUSHUU HEPBHON CHCTEMbI U TYMOpaJIbHBIX (PaKTOPOB Ha
IIPOCBET COCYIOB. 3apUCYHTE CXEMAaTUYHO TOK KPOBU B apTEPHAIIBHBIX U BEHO3HBIX COCYIaX.

KoHTpoJibHBIE BONIPOCHI

1. Yro Takoe apTepuanbHblil mynbc? KakoBbl IPUYHUHBI €TI0 MPOSBICHUS?

2. Kakue paxTopsl OMpenensoT KPOBSIHOE JaBIeHHE?

3. Uto Ha3bIBaETCS CUCTOJIIMYECKUM, TMACTOJIMYECKUM U IyJILCOBBIM JaBiieHneM? KakoBa
ux (pusmonoruyeckas Hopma?

4. Kakoe J1aBlIeHHE KPOBHU B pa3IMYHBIX OTJIENIaX KPOBEHOCHOM CUCTEMBI?

5. KakoBa ckopoCTh KPOBOTOKA B Pa3JIMYHBIX OTAEIaX KPOBEHOCHOW CHCTEMBI?

6. Yto Takoe cocyUCTbIil TOHYC?

7. KaxkoBbl MEXaHU3MBI PETYIISALUN TOHYCa COCYI0B?

Tect «KpoBooopamenue» (10 munyT)

Tema 9. ®U3n0J10THA IBIXaAHUSA
3ansartue 21
Padora 58 Haduronenne padboTbl MepLHaTeIbHOI0 INMUTEIHA Y JATYIIKH
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Hexab padoThl: rccnen0BaTh ABUTaTENbHYIO (GYHKIIMIO MEPLATEILHOTO SMUTENNS Ha MTPH-
Mepe paboThl INIOTOYHOI'O SIUTEINNS JISATYIIKH.

Martepuanbl U 0600py10BaHUE: MUKPOCKOII, IIPENapoBajIbHbIi HAOOP UHCTPYMEHTOB, JIs-
TyIIKa, MpenapoBaibHas JOCKA, MPEAMETHOE CTEKII0, PU3PacTBOpP, MUMETKA, CTEKIorpad, mpoo-
KOBasi WJIM yTOJIbHAS KpOIlIKa, (GUIbTpOBaibHast Oymara.

Xoa padoThl. VY JISTyIIKY pa3pylIatoT TOJIOBHOM U CIMHHOM MO3T, IPUKPEIUIAIOT €€ K Ipe-
napoBajbHON OCKE CIIMHON BHU3, yAAJISIOT HUXKHIOKO YEIIFOCTh U, 00HAXXHB MUIIEBO/I, pa3pe3atoT
€ro BJOJIb.

Ha Hé00 narymku kinaayT MajleHbKHI KycOYeK MPOOKU WU KPYITUHKH yTJIsl. 3aMETHO JIBH-
YKEHHUE KyCOuKa 10 HallpaBJICHUIO K TJIOTKE.

PaccmaTpuBaroT moj MUKpPOCKOIIOM KYCOK CIIM3HCTON O0OJIOYKH, B3STHIA B MeCTe Iepe-
X0J1a TJIOTKM B MHUILIEBOJ. 3aMETHO MEPLATEIbHOE JBUKEHHUE. 31€Ch BBIPE3AIOT KyCOUYEK IHILE-
BOJa, KJIAAYT €ro Ha CTEKISHHYIO IUTACTUHKY, BHYTPEHHEH MMOBEPXHOCTBIO K cTekiy. Kycouek
MEJIEHHO MEpPEeABUIaeTCs M0 CTEKIy Onaronapsi ABM)KEHUIO MEpPLATENbHOIO 3nuTenns. YToosl
JBUKEHHE ObUIO 00Jiee 3aMETHO, MOJI CTEKIIO CeAyeT MOATI0KUTh KyCOK MIJUTUMETPOBOU Oymaru
WM Ha 0OpaTHOM CTOPOHE CTEKJIa HAHECTH JIMHUIO HAYaJIbHOTO MOJIOKEHHS TUIIEBO/IA.

Pexomennauuu Kk opopmienunio padorbl. OGopMHUTh TPOTOKOI, OMKUCAB Bce HAOIIOC-
HUS, UX 00CYKJE€HHE, CAENaTh BBIBOBI O POJIM MEPLIATEIBHOIO SIUTENNS AbIXaTEIbHBIX ITyTEH.

Pabora 59 Cxema neiictBusi amadpparmbl (Moaesab Jlonaepca)

[Tpu Broxe 00bEM I'pyAHOM TMOJOCTH YBEIUYHBAETCS, IPU BBIIOXE yMEHBIIaeTCs. Dia-
CTHYHAs TKaHb JIETKUX BCET/Ia CIeIyeT 3a U3MEHEHUSIMU 00beMa IpyTHOM MOJIOCTH, PACIIUPSISCh
IIPU BJIOX€ U criajasich npu Bbioxe. [Ipu criokoiiHOM B1OX€ B IJIEBPAJILHOM I1IE€TU CO3/1a€TCs OT-
pHUIaTeNbHOE JaBleHUe, paBHOE 7 — 9 MM, a nipu TI1y00oKoM Bioxe — 30 MM PT. CT. DTO 3aCTaBIISET
JIETKHE PACHIMPATHCS B aTMOC(EpHBIN BO3AyX BXOIUTH B HUX. [IpH BeIIOXE 00BEM TPYIHOH TTO-
JIOCTH YMEHBIIAETCsI, CAABIMBAsI JIETKHE U TEM CAMbBIM BBITAJIKMBAs U3 HUX U30BITOK BO3/IyXa, KO-
TOPBIN BBIXOJUT HAPYKY.

VYcnoBus, BO3HMKAIOUIME B IPYAHON IOJOCTH IPH ABIXATEIbHBIX IBUKCHMSIX, MOXKHO
Ha0JII0aTh HA YIPOIIEHHOM Mojenu arnmapata Jlonnepca. OH nipeacTaBisieT coO0H CTEKITHHBIN
COCyJl C Pe3sMHOBOM MemOpaHOil BMecTo AHa. B cepenuHy mMeMOpaHbl BBA3aH JIETKUH IIApHK.
CBepxy cocy[l 3aKpbIT HIMPOKOM MPOOKOH C OTBEPCTHEM ISl TPOMHHUKA, HA J1BA KOHLIA KOTOPOTO
IPUBSA3aHO MO0 PE3MHOBOMY OaJUIOHYMKY, HMUTHPYIOILIME JEeTKue, BEpXHUI CBOOOIHBIA KOHEI
TPOMHUKA COOOIIAET «JIbIXaTEIbHYIO» MOJIOCTh MOJIENH C aTMOC(EPHBIM BO3TyXOM.

Heap padoThi: HAOMIOJATh HA UCKYCCTBEHHONW MOJETU MEXAHU3M JbIXaTeIbHBIX JBUKE-
HUM.

Martepunansl 1 060pyaoBanue: Mozens Jlonaepca.

Xoa paoorsl. [IoouepeHO OTTATMBANTE BHU3 U BJABIUBANTE BHYTPh COCYJIa PE3NHOBOE
JTHO arrmapaTa, UMUTHpYIoliee nuadparmy, 3a BBI3aHHBIN B Hero mapuk. HaOmromaiite 3a usme-
HEHUEM 00beMa «IETKUX»: CIIaJICHUEM X MPU BJIaBIUBAHUU U PACHIMPEHUEM — IIPU OTTITUBAHUN
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

Baprxaemsrii Bo3ayx comepxut 20,95 % xucnopona, 0,03 % yrmexkucnoro raza u 79,02 %
a30Ta U HHEPTHBIX ra30B. B BbIIBIXaeMOM BO3/1yXe BCIIECTBHE ra3000MeHa MEX Ty BEHO3HON KpO-
BBIO M BO3J[yXOM JIETKHX KHCIIOpoaa cojepxutcs 17 %, yrnekucioro raza — 4 %; octaibHOE —
a30T U MHEPTHBHIE ra3bl.

VYrinekucslii ra3 MOKHO OOHAPYKUTh, MTOJIb3YSACh 0apUTOBOM HIIM U3BECTKOBON BOJIOM, 00-
pasymouei ¢ HUIM HEpacTBOPUMYIO COJIb.

O3HaKOMBTECH C YCTPOMCTBOM Ki1armraHoB MioJuiepa. B 1Be mpoOupku, Kaxaast U3 KOTOPBIX
cHa0eHa MpoOKOH ¢ ABYMSI OTBEPCTUSIMH, IPOMYIICHO 110 J1Be TpyOku. OHa U3 HUX — JUIMHHAs,
OITyIIeHa OYTH JI0 JHA CKJISTHKH, Ipyrasi — KOPOTKasl, 3aKaHYMBaeTCs 1oj mpookoil. O6e CKITHKU
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COEIMHEHBl PE3UHOBBIMU TPyOKaMH ¢ MYHJAIITYKOM 4epe3 TpOWHHUK. B ogHOM mpoOupke mnpu
BJIOXE BCJICAICTBUE Pa3peKEeHUs BO3/yXa yepe3 0apUTOBYIO BOJY IMOMIET BIbIXaeMbIi BO3IyX. B
JIpYroi — Mpu BBIJOXE B pe3yibTaTe MOBBIIICHUS JaBICHUS yepe3 0apUTOBYIO BOAY MOUIET BbI-
JBIXaeMBId BO3IyX. TakuMm oOpa3oMm, TOK BO3AyXa IMPOIMYCKAeTCs KIallaHAMHU B Pa3IMYHBIX
HaIpPaBJICHUSX.

e padoThI: MOIYYUTH SKCIIEPUMEHTAIBHOE JI0KA3aTeIbCTBO TOTO, YTO B IpoIiecce 00-
MeHa BEIIEeCTB 00pa3yeTcsl yIIeKUCIbIi ra3, HU30bITOK KOTOPOro yAANsSeTCsl U3 KPOBU IIPU BEHTHU-
JSIUUY JIETKUX.

Marepuanbl u obopyaoBanue: Kinanansl Mrosiiepa, 3aroaHeHHbIE OapUTOBOW BOJIOH,
CIIUpT, BaTa.

Xoa pa6oTsl. [Ipexe yem npucTynuTh K padoTte, Mpoae3nHUIIUPYHTEe BATKOH, CMOUYEH-
HOM CIIUPTOM, MYHJIITYK ITprOopa.

Jpimute yepe3 MyHIIITYK. CpaBHUTE CTENEHb MOMYTHEHHsSI OapUTOBOW BOJIBI B 00EHX
CKJIISiHKax. Pe3koe momyTHeHHe pacTBopa B IIPOOUPKE, Yepe3 KOTOPYIO MPOXOINI BbIABIXAEMBbII
BO3/IyX, U €]IBa 3aMETHOE IIOMYTHEHHE B IPYT'ON I0KA3bIBAET, UYTO B BBIIBIXaEMOM BO3JIyXe COJEep-
KHUTCS MHOTO OOJIBIIIE YTIEKHCIIOTO T'a3a, YeM BO BJIBIXaEMOM.

Pexomennauuu k odpopmiienno padorsl. [Ipu opopmiiennn npoTokoia 3anuiuTe pe-
3yJIbTaThl OIbITA. 3apUCYHTE CXeMy Ipudopa.

KoHTpoJibHbIE BOIPOCHI
KakoBa poip MepLaTebHOr0 AMUTENUS AbIXaTEIbHBIX ITyTEH?

KakoB MexaHu3M u3MeHeHus: o0bema Jerkux?

Urto Takoe nmueBMOTOpaKc?

CpaBHUTE COCTaB BABIXAEMOT'O U BBIIBIXaEMOTO BO3/1yXa.

Kaxoit coctaB uMeeT ajbBEOISIPHBIN BO3AYX?

[Touemy B anbBeossipHOM Bo3ayxe Oonbiie CO2 1 MEHBIIIE KUCIOPO/a, YEM B BbI-

ocouarwnE

JIpIXaeMoM?

Padora 61 Cnimpomerpusi

YKusnennas émkoctb nerkux (JKEJI) — 5To HauOonblee KOIMYECTBO BO3LyXa, KOTOPOE
YeJIOBEK MOXKET BBIJOXHYTh I10CIE MAaKCUMAJIBHOIO BIOXA. SBISISICH TOKA3aTeNeM MOABUKHOCTH
nérkux u rpyaHoit knetku, JXEJI xapakTepusyeT (pyHKIMOHAIBHbIE BO3MOKHOCTH JbIXAaTENbHOM
cucremsl. Cpennsas Benuunna XKEJI y myxxunn 3800 — 4200 mu, y sxenums — 2800 — 500 mi, y
criopremenoB JKEJI moxet nocturars 7000 M 1 BhIIIIE.

@DyHKIMOHAIBHOE COCTOSHUE JIETKUX 3aBUCUT OT BO3pacTa, pocTa, moja, GU3N4ecKOro
pa3BUTHS U psaa Ipyrux (GakTopos. i BEISICHEHHS] COOTBETCTBUSI U3MEPEHHOM Y UCIIBITYEMOIO
senuuunbl XKEJT ero gusuueckuM JaHHBIM CIEAYeT CPABHUTH €€ ¢ JAOJIAKHOI BemmunHoil XKEJT.
Tomxnyio AKEJI paccuntsiBarot 110 popmynam. Camas IIpocTas U3 HAX YYHTEIBAET POCT:

s ronommeit — AEJL somn= poct (B cM) X 25,

mns nesymek — AKEJT jonn= poet (B em) x 20.

Pe3synbTat BeIpakaeTcs B MIJIITWIIMTPAX.

Bonee TouHoe 3Hauenue nomkHoit KEJI onpenenstor mo GopMyiie, yUnThIBAIOLIEH 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 .

OTKJIOHEHHS SKCHIEpPUMEHTaNbHO HaiinenHol Bemunnbl JKEJI 0T BEIYMCIEHHOM 10KHOM
Ha £10 % paclieHHBAIOTCsA KaK HecylllecTBeHHble. MeHbIlas yeM fomkHas Benuunna XKEJT cu-
JETEeNIbCTBYET O HEAOCTATOYHON BEHTHIIALIUY JIeTKuX. [[puanHamMu MOTyT OBITH MaJible SKCKYpCUU
rpynHON KieTkH (cnaboe (uznyeckoe pa3BUTHE), a TAK)KE YMEHBIIEHUE PACTSKUMOCTH JIETKUX
(yarmie KaKk MOCHEACTBHS MaTOJIOTHH: (GUOPO3 JIETKUX, IJIEBPAJIbHbIE CTIAWKU U T.II.) UM CYXKEHHE
BO3yXOHOCHBIX ITyTeH (MpH BoCTIajieHn, HaOyXaHUH UX CIM3UCTON 000JI0UKH MK cTia3zMe OpoH-
XUATBHBIX MBI Y OOJBHBIX OPOHXHATBLHON aCTMOM, aCTMOUAHBIM OPOHXHUTOM H T.1I.).

Ienb pa6oThl. O3HAKOMUTHCA ¢ METOAUKOM onpenenenus JKEJI, oneHuts passutue abi-
XaTeJIbHOM CHCTEMBI IO 3TOMY ITOKa3aTelo.
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Martepuanbl U 000pyI0BaHHe: CIUPOMETP (CyXOH WM BOIHBIN), ME3MH(PHUITAPYFOIIHI
pactBop, Bata. OOBEKT UCCIIEAOBAHUS — YEIOBEK.

Xoz pa6otsl. XKEJI onpenensior, HCHOb3ys BOIHBIH crinpoMeTp nin cyxoit (Puc. 47.).

Cyxo# criupoMeTp HpeACTaBiIsseT cO00M HUIMHAPUYECKUH IIaCTMAcCOBBIN KOpIyC € Ma-
TpyOKOM Ha TOplLe Ul IPOAYBaHUs Yyepe3 Npudop nMepseMoro oobema Bo3ayxa. Ha marpy6ok
HAJ/IeBACTCS MHAMBUIYAIbHBIN poae3uH(DUIIMPOBaHHbBIH MyHIIITYK. Ha G0KOBOI moBepXHOCTH
KOpITyca pactojIokeH CBOOOIHO BpalllaloIIUKACs JIMMO, T'palyHpOBAHHBIN B JINTpax. DTO U3MEPH-
TeJbHasl 1IKaJla, a 0]l Hel HaXOJUTCS CTPEJIKA, II0J0KEHNE KOTOPOM 3aBUCUT OT BPALEHUS 11O
BJIMSIHUEM IIPOITyCKaeMOro yepe3 Ipudop BO3/yXa MHOIOJIONACTHOTO BUHTA BHYTPHU KOpIIyca.

Onpenenenne XKEJT ocylecTBISIOT B ON0KEHUH UCTIBITYeMOTO cTosi. Ha narpy6ok criu-
poMeTpa Ha/IeTh MyHJIITYK U IPOTEPETh €ro BaTON, CMOYEHHOH Ae3MH(DUIUPYIOIINM PaCTBOPOM.
Hynpb n3mepuTenbHOM HIKanbl CyXoro CIMPOMETpPa OBOPOTOM YCTAaHOBUThH HA YPOBHE KOHUYHMKA
cTpesiku. McnbITyemblil mocie MakCUMMalbHOTO BAOXA JA€IaeT MAKCUMaIbHO INIyOOKUH BBIIOX B
crmpomertp. Ilo mxane crmpomerpa onpenenuts XKEJI B nurpax. Jljist MOBIIIEHHs TOYHOCTH Pe-
3yJIbTaTOB U3MEPEHUE IPOBECTU HECKOJIBKO Pa3 (1nocie Kaxi 0020 CHAMUSA NOKA3AHULL 8036PALYaAMb
cmpenKy npubopa Ha Hynegylo ommemky!) 1 BBIUUCIUTb CPEIHIOK BEIUUUHY.

Borumciuts no GpopMyJie, yUUThIBAIOIIEH 11011, BO3pacT M pocT, nosbkHyro XKEJL.

Pexomennauuu k opopmiiennio padborbl. MeTouKy HCCIe10BaHus U [TOJIyYE€HHBIE JaH-
Hble 3anumuTe B TeTpanb. CpaBHute BennuuHy JKEJI, u3MepeHHy0 CiMpoMETpOM, ¢ AOIKHON
JKEJI, BeruncnenHoi o popmyse u Homorpamme. Crenarb BHIBOJ O Pa3BUTHH JIbIXaTEIbHOMN CH-
CTEMbI U €€ (PYHKIIMOHAIBHBIX BO3MOXKHOCTSIX.

Padora 62 IIneBMoTaxomeTpust

3T0 METO[1 OTIpeIeNIeHUs] MAaKCUMAaJIbHON CKOPOCTH BO3YIIHOTO IIOTOKA PH (POPCUPOBAH-
HOM BJIOXE WJIM BBIJJOXE C UCII0JIb30BAaHUEM NMHEBMOTaxoMeTpa. [IHeBMoTaxoMeTp npeacTaBiser
coboit T depeHaIbHbII THEBMOMAHOMETD, I10 IIKaJIe KOTOPOT0 MOXKHO OIPEIEIUNTh CKOPOCTh
BO3/yILLIHOT'O MOTOKA B JI/C.

JatunkoM npubopa ssisercs TpyOka [ 1], mpocBeT KOTOPOil B cpeiHel YacTH UMEET Cyxke-
HUE B BUJE NIEPErOPOJIKU C OTBEPCTHEM OIpEAEIEHHOro AuaMerpa no 1eHTpy. Ilo o6e cropons!
HEPEropojiIki OT TPYOKU OTXOAAT MaTpyOKH, COEAUHSIEMbIE TACTHUECKUMH TPYOKaMH C MaHO-
metpoM [3]. Ilpu nmpoayBanuu Bo3ayxa uepes3 TpyOKy JaBieHHE €ro JI0 MePEeropoKH BbIIIE, YEM
3a MpensTCTBUEM. DTy Pa3HOCTb JaBjieHUi U ¢pukcupyetr MaHoMmeTp. [lockoabKy nepenassl 1aB-
JICHUS TI0 BEJIMYMHE 3aBUCAT OT 00beMHOI CKOPOCTH BO3IYIIHOTO MOTOKA, IIKajJa MaHOMETpa
rpagyupoBaHa B JIUTPax 3a CeKyHIy. IIpu nccnenoBanum nCNbITyeEMOMY HY>)KHO CTPEMMTBHCS JIE-
JaTh KaKk MOXHO 0oJiee MOIIIHO, OBICTPO BJIOX MJIM BBIJIOX Yepe3 TpyOKy, co3gaBasi MaKCUMaIbHO
BO3MO>KHYIO JJIs1 HETO CKOPOCTh BO3YIIIHOTO ITOTOKA. [Ipy onpeneneHnn MOIHOCTH BIOXa NEpe-
KJIF0YaTesb npuodopa [2] nomkeH cTosTh B osoxkeHnu «Brox». Hanpotus, npu nosoxeHuu mne-
peKIiroyaTess B MoJIOKeHUH «Bb11ox» — ciiefyeT onpeaensiTh MOIHOCTh BbI0Xa (B APYTUX MO-
Jensx mpubopa orneparyy BI0Xa U BbIJI0OXa OCYIIECTBISIOTCS Yepe3 COOTBETCTBEHHO MAapKHUPO-
BaHHbBIE KOHIIBI TPYOKH-IaTUHKA).

[TonydyeHnHble mpU MTHEBMOTAXOMETPHH MTOKA3aTEeIN MOLTHOCTH B/1I0Xa M BbI10XA OTPaXKatoT
CTENEHb CONPOTUBIICHUS JbIXaTEJIbHBIX IyTEH MOTOKY BO3/1yXa, a TAK)KE CHUIOCKOPOCTHBIE BO3-
MO>KHOCTH JIbIXaTeJIbHON MYCKYJIaTypBhl.

KonnyecTBeHHbIE 3HaUECHHUS 9TUX MTOKa3aTeNel KoIeOIIOTCS B IUPOKUX MpeIeax, uTo 3a-
BUCHUT OT UHAMBHUIYAIbHBIX OCOOCHHOCTEH bIXaTeIbHON CUCTEMBI.

Mo1HOCTBh BBI10XA, ONPEACIEHHYI0 3KCIIEPUMEHTAIBHO, MOXXHO CPABHUTH C BBIUNCIICH-
HOM I0JIZKHOH CKOPOCTHIO BO3AYIIHOI0 NMOTOKA (MaKCUMaIbHOM CKOPOCTHIO TTOTOKA) B 3aBUCH-
MOCTH OT I10JIa, POCTa, BO3pacTa UCIIBITYEMOTO.

JlomkHast CKOpOCTh TOTOKA BO3/yXa BeIYHUCIIAETCS MO (popmyIie:

JUTSL MY>KYUH — MaKC. Vos mOTOKA = [3,95 — (Bo3pact x 0,015)] x poct(cm);

JUTSI )KEHIIUH — MaKc. Vo5 MoTOKA = [2,93 — (Bo3pact % 0,007)] X poct(cm).

[losnydyeHHas: BeIMUMHA BBIPAXKAETCS B JIUTPAaX B MUHYTY.

eap padoThl: 03HAKOMUTHCS C METOJUKOW MHEBMOTAXOMETPHUH, UCIOJIb3YsI KOTOPYIO,
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ONpPEIETUTh MOIIHOCTh B/I0Xa U BbIIOXA Y HECKOJIBKUX HCIBITYeMbIX. PaccunTarh i Kak10ro
U3 HUX JIOJDKHYI0 MaKCHUMaJbHYI0 CKOPOCTh BO3JYIIHOIO IOTOKa Ipu Beloxe. [lo pesynbratam
OLICHUTh (PU3UYECKOE Pa3BUTHE B IIEJIOM U (PyHKIHMOHAJIbHBIE BO3MOXKHOCTH JIbIXaTEIbHON CH-
CTEMBbI B YaCTHOCTH.

Martepuanbl 1 000pyA0BaHHe: THEBMOTaXOMETP, CIUPT, BaTa. OOBEKT UCCIETOBAHUS —
YeJIOBEK.

Xox padoTsl. McciienoBanus BEIIOJIHAIOT IIPU MOJ0KEHUH UCTIBITYeMOro ¢Tosi. CheMHBII
MYHJIITYK HAJE€BAeTCsl HAa COOTBETCTBYIOLIUI OMNpENEsIeMOMY IOKAa3aTEeNl0 MapKUPOBAHHBIN
cinoBoM «BJIOX» mm «BbIJIOX» koHer| TpyOku marunka. MyHIIITYK AE3UHPHUITUPYETCS MPO-
THpPAHUEM BaTKOM, CMOYEHHOU CIUPTOM. {1 U3MEPEHUS MOLTHOCTH BJI0XA UCIIBITYEMBIN 11OCIIE
MOJIHOTO BbIAOXA JiesiaeT (OpPCHUPOBAaHHBINA BIOX Yepe3 JaTuuK MHeBMoTaxomerpa. [Ipu usmepe-
HUHM MOIIHOCTH BBIJJOXA MCIBITYEMbIH U3 MOJIOKEHHUSI MAaKCHUMAJIBHOTO BJIOXa JienaeT popcupo-
BAaHHBIN BBIJIOX Y€pe3 JaTYMK MHEeBMOTaxoMmerpa. Kaxayro onepanuo nmoTopstor 5 pas. Moru-
HOCTb BJI0Xa U BBIJI0XA OINPEAEISIOT 10 MAKCUMAJIbHBIM [TOJIyYE€HHBIM I10Ka3aTeNsM.

Paccunrare no dopmyiie JOMKHYIO MaKCUMalIbHYIO CKOPOCTh BO3AYIIHOTO MOTOKA MpHU
BBIIOXE.

Pexomengannu k opopmiieHHI0 padoThl. 3aUIINATE B TETPaJb METOAUKY U PE3YyJIbTAThI
nHeBMOTaxoMeTpuu. CpaBHUTE Pe3yJIbTaThl THEBMOTAXOMETPUU C BBIYUCIEHHOMN JOKHOM CKO-
POCTBIO MOTOKA MPU BBIIOXE U CIENANTE COOTBETCTBYIOUIMM BbIBOJ. COINOCTaBbTE MOKA3aTENU
MTHEBMOTAaXOMETPUH PA3HBIX UCTIBITYEMBIX C MX COMAaTOMETPHUUYECKUMU JTAHHBIMU: OKPY>KHOCTBIO
rpyau, BennunHon XKEJL.

KouTpoJibHbIe BOpoCHI

1. Iouemy Mopdo-(pyHKIIMOHAIBHBIE TOKA3aTENN IBIXaTEIbHON CUCTEMBI MOTYT OBITh HC-
MI0JIb30BAHBI JIJIS OIEHKU (PU3HUYECKOTO PAa3BUTHS KaK KPUTSPUS WHANBUIYAILHOTO 3JOPOBBS?

2. Yto TaKkoe «CKU3HEHHAs eMKOCTh JIETKUX»?

3. Kak npoBepuTts, 1ocTarouna jiu uist Bamiero oprannsma JKEJI, u3amepeHHast cCiupomeT-
pom?

4. O 4eM MOT'yT MOBEJATh MTOJIyYEHHbIE FIKCIIEPUMEHTAIBHO IIOKA3aTEeIN MOLITHOCTH B/10Xa
U BBIHOXA?

5. KakoB MexaHW3M YCUJICHUS JIbIXaHUS TIPU MBITIICUHON Harpy3ke?

6. KakoBbl MexaHU3MBI BIMSHUS HAa YaCTOTY W TIIyOMHY ABIXaHUS 3aJIePKKHU IbIXaHUS U
TUIEPBEHTUISLNN?

3andarue 22

Pabora 63 ITneBmorpagus B mokoe u nocjue GpuU3NIeCKOil HArPy3Ku

[TaeBMorpadus — 310 rpaduyeckass perucTpaius IbIXaTeIbHbIX JTBHKCHUH.

JlpIxaTenbHbIE ABHKEHUS 3aMMCHIBAIOT C IIOMOIIBIO THEBMOTPadoB. BoNbIIMHCTBO U3 HUX
PETHCTPUPYET IKCKYPC TPYAHON KIIETKH, M3MEHEHUS €€ OKPY>KHOCTHU TP JAbIXxaHuU. ECTh mpu-
0opsl, (hukcHupyromme KojaeOaHus JaBICHUS B TPaxee, HOCOBOM M POTOBOM MOJIOCTH U TJIEBPAIb-
HOU IIETH.

OnuceiBaeMbIil 371eCh THEBMOTpad) MpeaHa3HaYeH I 3alMUCH U3MEHEHUH OKpPYKHOCTH
TPYJIHOU KJIETKU MPH BAOXE U BbIgoXe. OH COCTOUT U3 BOCIIPUHUMAIOIIEH YacTH (JaTuuKa) U 3a-
MIMCBIBAIOIIETO YCTPOUCTBA, CBSI3b KOTOPBIX OCYIIECTBISETCS C IOMOIIbIO THEBMATUUECKOM Ie-
penaun. JlaTunkoM siBIsieTCSl pe3MHOBAasi MaH)KeTa, HaKjaibIBaeMasi Ha TPyAHYIO KJIETKY U 3aroJ-
HsieMasi BO3/TyXOM. 3allMChIBAIOIIEE YCTPOMCTBO MPEICTABIICHO KarcyJ1oil Mapes ¥ MUY UM Pb-
yaxkoMm. Kancymna Mapes — 3To kpyTiias MeTaJlZIMyecKasi Jaliedka, 0OJJHa CTOpOHA KOTOPOH 3aTs-
HyTa pe3MHOBON MeMOpaHoi. B 1ieHTpe MemMOpaHbl yKpeIjieHa Jerkas aTlFOMHHIEBas MOANOpKa
(menoT), mepenaromas KojsebaHus MeMOpaHbl Ha PHIYAKOK ¢ MUCYUKOM. [Ircumk AomkeH ObITh
YCTaHOBJIEH TOPU30HTAJIBHO.

[Tonyuaemas 3anuch IbIXaTEIbHBIX IBH)KEHUH, Ha3bIBa€Masi THEBMOIPAMMOW, UMEET BUJ]
KPUBOM, MOABEM KOTOPOUM COOTBETCTBYET BIOXY, & CHIKEHHE — BBIIOXY. AMIUIUTY]a KPUBOM OT-
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pakaeT riIyOuHY JbIXaTeNbHbIX ABM)KEHUHN, a CKOPOCTh CMEHSIEMOCTH €€ 3yOII0B — YacTOTY JbIXa-
HUSIL.

B nokoe y B3pocioro 4yesnoBeka 4acToTa JbIXaHUH paBHseTcs 16 — 18 B MUHYTY; y JIIO/CH,
($u3nUecKr TPEHUPOBAHHBIX, OHA MEHBIIIE.

Heab pa6oThi: 03HAKOMUTHCS C METOIUKOM MHEBMOTpaduu; UCIOIb30BATh €€ B IKCIIEPH-
MEHTE ]ISl BBISIBIICHUS BIUSHUS (PU3NICCKOM HATPY3KH HA XapaKTep JbIXaHUSI.

Martepuanbl 4 000opyaoBaHMe: MHEBMOrpaduyeckas ycTaHoOBKa (THEBMOTrpad, ITaTUB,
kumorpad). MccnenoBanue npoBOAUTCS HA YETIOBEKE.

Xoa padoThl. YCaXUBAIOT UCTIBITYEMOT0 OOKOM K CTOJTy, HA KOTOPOM PACIIOJIOKEHA THEB-
Morpaduveckas yCTaHOBKA. Y KPENHUTh HA TPYTHON KJIETKE HCIBITYEMOTO MaHXKETy M 3alOJIHUTh
ee BO3yXoM. Pe3anHoBy10 TpyOKY, OTXOASIIYIO OT MaHKEThI, COEAMHUTH C KarncyJioit Mapes. [1po-
BEPUTb, IPOUCXOAMT JI IBUKEHUE NMMCUUKA ITPH JbIXaHUH, JOCTATOYHOE JIU B CUCTEME JJaBJICHHUE.
Ecnu koneGaHusi mycurKa BBIpaXKEHBI €1a00, cleayeT YBEIUMUUTh AaBJICHUE WA TPUOIU3UTH K
NEJIOTY OCh BPALIEHUS PhIUaXkKa.

[IpuBecTu nuCcYUK B COMPUKOCHOBEHUE ¢ Oapabanom kumorpada. IIpedynpedums ucnoi-
myemozo, Umo oH He 00/19CEH UOENb 3ANUCU CEOUX ObIXAMETbHBIX OGUNCEHULII.

3anycTuTh KUMOrpad ¢ MeIJICHHONW CKOPOCTHIO U 3alKcaTh MHEBMOTpaMMy B TeueHue 20
— 30 ¢ mpu CIOKOMHOM JIbIXaHUH.

[Tocne Toro kak 3amuch ciejaaHa, OTCOEIUHUTh MAaHKETy OT Karcyibl Mapes, mpeaBapu-
TEJIbHO NEPEkKaB TPYOKY MaHKEThl BO U30€KaHUE PE3KOT0 CHUYKEHUS J1aBJICHUS B HEM.

Ucneiryemsiii mpousBoaut 20 — 30 mpucenanui, mocjie 4ero Kak MOXHO ObICTpee MPUCo-
€IMHUTH TATYUK K PETUCTPALIMOHHOM KalcyJie v 3a1ncaTh JbIXaHue TTOCIIe BBITOJHEHHS (hru3nde-
CKOM paboTHI.

Pexomengaunu k ogopmjieHHI0 padoThbl. 3apuCcCOBaTh B MPOTOKOJIE OMbITA MTHEBMO-
rpaMMBI B [TOKO€ ¥ Tocie (pu3nueckoit Harpy3ku. OObsICHUTh MEXaHU3MbI yCUIICHUS JbIXaHUS TIPU
¢duznueckoit padore.

Padora 64 PedrekTopHbie BAMAHHUA HA IbIXaHHE

Bueinee qpixaHne U3MEHSETCS B COOTBETCTBUU € BO3/IEUCTBUAMU Ha OpraHu3M (hakTopoB
BHEIIIHEW Cpe/bl WIIM U3MEHEHHUSIMU B CAMOM OpraHu3Me. B ocCHOBe Takoro pearupoBaHUsl JbIXa-
TEJIbHON CUCTEMBbI Ha U3MEHEHHUS YCIOBUN JIEXKUT peIeKTOPHBIA MEXaHU3M yIPaBIECHUS CUCTE-
Moii. HekoTopsble yacTHbIE pedIeKTOPHBIEC PEaKIIUU JbIXaTeIbHON CHCTEMbI TPOHAOII01aeM B IKC-
NepUMEHTE:!

a) BIUSHUE Ha JIbIXaHUE aKTa TJI0TaHUs;

0) BIUSHUE HA JbIXaHUE pa3pa)KeHUs CIM3UCTON HOCOBOM MOJIOCTH TapaMHU aMMHUAKa;

B) KOOPAMHALIUSA JbIXaTeNbHBIX ABM)KCHUN TIPU PeUH, IEHUU.

Heap padoTbi: ¢ moMombio nMHeBMOrpaduu 3adUKCUpoOBaTh U MPOAHATU3IUPOBATH PE-
¢beKTOpHBIE U3MEHEHUS ABIXaHUSI IPU HEKOTOPHIX BO3JCHCTBUSIX Ha OPTaHU3M.

Martepuanbl 1 060py10BaHue: THEBMOrpaduyecKkasl yCTaHOBKA, CTaKaH C MUThEBOM BO-
JI0#, pacTBOp aMMHaKa, BaTa, CTpaHUIA IEYaTHOTO TEKCTa.

Xox padoTsI.

a) PeghnexmopHoe uszmenenue ObIxanusi npu 210Manuu.

Hactpouts perucrpanuro apixaTeabHbIX IBMKEHHH. [IpeniokuTe ucnpIryeMomMy B3sITh B
pOT BOJly, HO 6€3 KOMaH/Ibl HE TJIOTaTh. 3allyCTUTE PETUCTPAIUIO JbIXaHUS U, 3aPETUCTPUPOBAB
HECKOJIbKO LIMKJIOB, AaiiTe KOMaHAy MPOTJIOTUTh BONLY 6 Momenm edoxa. Habntonath 3anuchiBa-
€Mbl€ U3MEHEHHUS IbIXaHUsl.

[IponenbiBaTh aHAIOTUYHBIN OTIBIT C MPOTJIATHIBAHUEM BOJIbI 60 8PeMA 8blOOXA.

0) Bausnue na ovixanue pazopaxceHus CIusUCmou HOCO80U NOIOCMU NAPAMU AMMUAKA;

PeructpupoBath AbIxaTteiabHble ABHKEHHUS C MOMOILIbI0 THeBMorpada. [lognectn k HoCcy
UCIIBITYEMOT0 BaTy, CMOUEHHYIO pacTBOPOM aMMuaka. Habmo1aTh 1 3anucath U3BMEHEHUS IbIXa-
Hus. YOpate Bary. [IpogomkuTh 3amuchk 10 BOCCTAHOBJICHHSI HOPMaJIbHOTO puTMa JapixaHus. Ha
MMHEBMOTpaMMe CTPEJIKaMH OTMETUTh Ha4yajl0 U OKOHYaHHE BO3ACHCTBUS aMMHUAKa Ha UCIBITye-
MOTO.
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B) KoopouHnayus dvixamenbHblX 08UNCEHUL NPU pedlU, NeHUU.

Hactpouts perucrpanuio 1bIxaTelbHbIX ABUKEHUN. 3aMUIIUTE HECKOJIBKO JIbIXaTEeIbHBIX
JIBUKEHHUH MpU CIOKOMHOM AbixaHuu. [Ipomomkas 3anuch, MONPOCUTE UCTIBITYEMOTO IPOYUTATh
BCIIyX Napy HeOOIbIINX a03a1eB NeYyaTHOTO TEKCTa.

JAuHamMuKy IbIXaHUS MPU IEHUH MOKHO HAOJII0AATH CJIeAYIONIUM 00pPa30oM: MmocJje pe-
THCTPAlUM HECKOJIbKHMX IUKJIOB CIIOKOIHOIO JbIXaHUA NMPENJI0KUTEe UCTIBITYeMOMY CIeTh
OTPBIBOK JII000r0 MY3bIKAJIbLHOI0 NPOU3BeeHNsl (IIeCHU, apUN), TPOAOJIKAsA PErHCTPAIHIO
AbIXaTeJbHBIX IBHKEHUIA.

PexoMeHnaanuu K opopmiieHu10 padoTbl. OPopMUTH TPOTOKOII IKCIIEPUMEHTA, B ITYHKTE
Pe3yIbTATOB KOTOPOT'O B COOTBETCTBHH C TIOCJIE0OBATEILHOCTHIO BBIITOIHEHUS paOOTHI 3apUCyiTe
MOJIy4YeHHbIe THEBMOrpaMMbl. OnuiinTe HabI0aeMble U3MEHEHHS IbIXaHUsS B KaXKIOM M3 JTa-
1oB paboTHI (IYHKTHI @, 6, 8) U AailiTe O0BICHEHUE MEXaHU3MOB HX MPOSIBICHUSI.

PatGora 65 Bausinne Ha AbIxaHue n30bITKAa B KpoBH CO2 4 NPOU3BOJILHOM rUIlepBeH-
TWIALIMHU JIETKHX

Buemnee gpixanue, mpex e BCero, 00ecrneynBaeT MOCTOSHCTBO I'a30BOI'0 COCTaBa ajlbBeo-
JISIPHOT'O BO3/1yXa, a Uepe3 HEro, BIIMAS Ha Fa3000MEH MEX/Ty aJIbBEOJISIPHBIM BO3/TyXOM U KPOBBIO,
MOJJIEP)KUBAET HOPMAIBHOE COZepKaHUe B KPOBU KHCIOpOJa U ABYOKucH yrieponaa. CooTBer-
CTBEHHO BCSKOE M3MEHEHHUE HAIIPSDKEHHSI Ta30B KPOBU BBI3BIBACT PE(IICKTOPHBIC H T'yMOpaJIbHBIC
M3MEHEHHUS XapaKTePUCTUK BHEIIHETO AbIXaHHUS.

Lean padoThl: HAOIIOJATH U MPOAHATH3UPOBATH U3MEHEHHUS JIBIXaHHUS TTOCTIE IIPOU3BOIIb-
HOM 3aJIep>KKH JbIXaHUs (BbI3bIBACT TMIIEPKAIIHUIO) M IPOU3BOJIBLHON TMIIEPBEHTHIISIIIMY JTETKUX
(IpUBOAUT K TMIIOKAITHUN).

Martepuanbl 1 000py/i0BaHue: MTHEBMOrpaduyecKkas ycTaHOBKa.

HccnenoBanue npoBoIUTCS HAa YEOBEKE.

Xox padoThbl.

a) enusiHue Ha ObIXAHUEe U3OLIMKA 08YOKUCU Yenepood 8 Kposu

C nmomortrsio mHeBMOTrpada 3anuinTe Ha KuMorpade KpUBYIO JbIXaTeIbHBIX JBIKEHUHN
IIPU CIIOKOMHOM JipIxaHuu (3MnHO3). He mpekpaias 3anucu, UCHbITYyeMOMY JTaETCs SKCIepUMEH-
TATOPOM KOMaH/a 3aJIepKaTh JbIXaHHe Mocie crokoiHoro Belgoxa (Ha 30 — 40 c). 3agepkka Jbl-
XaHUs BbI3bIBAaeT MOBbIIIeHKE coepkannst CO2 B KpOBM (TUIIEPKAIHUIO). 3alIUCaTh AbIXaTeIbHbIE
JIBYDKEHUS 110CIIe €r0 BO30OHOBIIEHHS U J1ajiee 0 HOPMaIU3aluy AbIXaHUsl.

0) enuanuUe Ha ObIXAHUE NPOUIBONbHOU CUNEPEEHMUNAYUU TECKUX

HactpoiiTe perucrpanmio IbIxaTenbHbIX ABUkeHHH. CHauana 3aduxkcupyiiTe Ha KUMO-
rpade HECKOJIbKO ITMKJIOB CIIOKOMHOTO JbIXaHUs, a 3aTeM, IPOJO0JDKasl 3alllCh, IPEAJIOKNUTE HC-
MBITYEMOMY CENaTh 5 — 7 4acThIX U ITyOOKHUX JIbIXaTeNbHBIX JBIKeHu. HabmonaTe u 3aperu-
CTpUPOBATh NOCIEAYIONINE U3MEHEHUS bIXaHUs (BIUIOTh /10 BOCCTAHOBJIEHUS CITIOKOMHOIO JIbIXa-
HUA).

Pexomengaunu k opopmiieHuo pa6orbl. OPopMUTH TPOTOKOT HCCIEIOBAHUS, B pe-
3yJbTaTUBHON YacTH KOTOPOTO M300pa3HTh MOJyueHHbIE ITHEBMOTPAaMMBbI, ONUCAaTh HaOI01ae-
MbI€ U3MEHEHHUS XapaKTePUCTHK JbIXaHUS U AaTh O0BSICHEHUS MEXaHU3MOB UX MPOSIBICHUS.

KoHnTpoJsabHbIe BONpochI

1. KakoBbl MeEXaHU3MBbI YCUJICHHSI IbIXaHUS TIPU MBIILIEYHON Harpyske?

2. TloueMy MpOUCXOUT TOPMOKEHHUE JIBIXAHUS TIPU TNIOTATEIBHBIX ABHKECHUSIXK?

3. Onwmmute 3BeHbs pe(IESKTOPHOM JYTH TOPMO3ZHOTO JBIXaTEIBHOTO pediekca mpr BO3-
JIEMCTBUM MApOB aMMHUAKa Ha JIbIXaTelIbHbIE Ty TH.

4. KakoBbl MEXaHHU3MBI BIUSHUS HA YACTOTY U TTIyOMHY JBIXaHUS 3a/I€PKKH JbIXaHUS U
TUTNIEPBEHTUISAUN ?

Tema 10. @u3noJiorus numeBapeHust
3aHarue 23
Tect «®u3unoaorus apixanus» (10 MunyT)
Pabora 66 Peaknus CJIIOHbBI
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PortoBas monocts siBnsieTcst pedieKkcoreHHoN 30HOM, oOecreunBaroneld Hauaao pedek-
TOPHOM perynsiuuu GyHKIUN NHIEBAPUTEIbHONW CUCTEMBI.

CiroHa, urparoiiasi BaXHY0 pOJib B TUIIEBAPEHUH, CEKPETUPYETCS TPEMS apaMu CIIFOH-
HBIX JKeJie3 (OKOJIOYUTHBIMU, TOAYEIIOCTHBIMU U MOAbSA3BIYHBIMU ), & TAK)KE MHOTOYUCICHHBIMU
MEJIKUMU JKeJIe3aMH, PACCESIHHBIMH B CIM3UCTOW POTOBOM MOJIOCTU. OKOJOYIIHBIE JKENEe3bl y
YeJIOBEKAa COCTOSIT U3 CEPO3HBIX KJIETOK M BBIACIAIOT CAMYIO XUAKYIO citoHy. [lonuentocTHeie
JKeJe3bl CMEUIaHHbIE, HO NMPEUMYIIECTBEHHO BBIJIEIAIOT CEpO3HbIA cekpeT. lloabsa3prunbie xe
JKeJIe3bl CIIM3HUCTHIE, COOTBETCTBEHHO, BEIPA0ATHIBAIOT BA3KYIO CIItOHY. TakuM 0Opa3zom, CiioHa,
HaxoAs11asiCsl B POTOBOM IOJIOCTH, IPEACTABIIET CMECh CEKPETOB BCEX CIIFOHHBIX JKEJIE3.

3a cyTku MoxeT Boiienatbes 10 1000 — 1500 mu cintonsl. B cocTaB cMeaHHON CIIFOHBI
BX0J4T BoJa (99,4 %), oprannueckue U Heoprannyeckue Bemiectsa. Oprannueckre BellecTna B
CJIIOHE COCTAaBIISIOT B OCHOBHOM (PE€PMEHTHI: aMuIia3a CIIOHBI, MalibTa3a, JU30IUM (OaKTepuo-
HUIHBINA pepMeHT), a Takke MyLHMH. MuHepaibHble BEIECTBA CIIOHBI — 3TO IPEUMYIIECTBEHHO
coJn, urparoiue 0ydepHyIo posib B pOTOBOM MOJIOCTH (OMKapOOHAT HATPHS, XJIOPUCTHINA KalTUH,
XJIOPUCTHINA HaTpuid, pocdatsl). Cmenrannas ciaona umeeT PH B npegenax 5,8 — 7,36. Cirona,
B3sTasi HEMOCPEACTBEHHO U3 MPOTOKOB, UMEET CIabO0IIEeT0UHYI0 Cpery, OMU3KYI0 K HEHTpaib-
HOM. Ho B poTOBOI MOJIOCTH CIIFOHA MOJBEPraeTcsl NOAKUCICHUIO MPOAYKTAMH JESTEIbHOCTH
MUKpPOOPTaHU3MOB.

Heab padoTsi: onpenenuts PH CIIOHBI ¢ TOMOIIBI0 YHUBEPCATLHON UHAUKATOPHON OY-
Maru ¥ CpaBHUTD IOJIyYEHHBIE PE3YJIbTAThl BCEX UCIIBITYEMBIX.

Martepuanbl u 06opyaoBaHue: POOUPKHU, BOPOHKH, BaTa, YHUBEpCATbHAS UHAUKATOP-
Has Oymara.

Xoa pa6oTsl. B npoOupky HaOpaTh CIIOHBI (C YY4ETOM MOCIEAYIONINX PadOT 3aHATUS — JI0
10 M), TpoGUIBTPOBATh Yepe3 PEAKHUI CIOM BaTHI.

B npobupky co cioHO0i#l TOrpy3uTh MOJIOCKY UHAMKATOPHOU Oymaru, BHITALIUTh U, CPaB-
HUB I10 OKpacKe CO CTaHJIapTHOM I[BETHOM IIKaJIOH, ONpelenuTb PH CItoHBbI.

Pexomennauuu k opopmiienunio padotnl. Pesynbratel onpenenenust PH HeCKONIbKUX UC-
IBITYEMbIX BHECTH B IIPOTOKOJI, CPABHUTD, C/I€TATh BHIBOBI.

Pa6ora 67 Onpenesnenne BA3KOCTH CIHOHBI

Hanuuue B ciitoHe, Kak cMeCH CEKPETOB BCEX CIIOHHBIX Kelle3, OpraHMYeCKUX KOMITOHEH-
TOB, IIPEXKIE BCETO, MYUYUHA, IPUAAECT € CIU3ZUCTOCTb, BSI3KOCTb. JTO NMPUBOAMUT HE TOJIBKO K
CMauMBaHMIO MU, HO U 0OBOJAKMBAHUIO MUILEBOTO KOMKA, YTO CIIOCOOCTBYET OoJiee JIETKOMY
MPOTJIaThIBAHUIO.

Leanb padoThl: onpeaeneHue BI3KOCTU CIIOHBI.

Marepuanbl 1 000pyA0OBaHHeE: CIIIOHA, TUCTUIUIMPOBAHHAS BOJA, CIIUPT, BaTa, BUCKO3U-
METp.

Xoa padotbl. KoHurK Kanmuuispa BUCKO3UMETPa, CHA0KEHHOTO KPAHUKOM, MOTPY3UTH B
COCYJl C IMCTHWIMPOBAaHHOM BOJIOM. OTKPBITh KPAaHHMK M Y€pe3 MyHIIITYK 3acocaTh BOJBI B Ka-
MUJUISIP IO HYJEBOM OTMETKH. 3aKpbITh KpaHUK. BTOpoil Kanmusuisip BUCKO3UMETpa MOTPY3UTh B
CIIIOHY M Ha0paTh ee TakXKe JI0 HyJIeBOM pUCKU. Bucko3nuMeTp mosokuTh Ha TOPU3OHTAIBHO Ha
CTOJI, OTKPBITh KPAHUK U, CO3/IaBasi pa3psHKEHUE Yepe3 MyHAMITYK, TOOUTHCS epeMEIICHUS BOIbI
B [IEPBOM Kanwuisipe 10 oTMeTkH «10» Ha ero rpagyuposke. [Ipu 3ToM cTONOMK CIIIOHBI BO BTO-
POM Kanujuisipe MepeMecTUTCS Ha 3HAUUTEeNIbHO MEHBIIIEe PacCTOSIHUE, KOTOPOe ClleAyeT 3auK-
cupoBaTh. PaccTostHue, Ha KoTOpoe nmepeMectuinack Boja (10), pazaenuTs Ha YUCTIO IeTIEHUH, CO-
OTBETCTBYIOLINX MEPEMEIIEHUIO CTOIOMKA CIIIOHBI. YacTHOE OT JIeNIEHUs U €CTh IOKa3aTellb BA3-
KOCTH MCCJIEAYEMOM )KUIKOCTH.

Pexomennauum k ogpopmiieHuro padorsl. B npoTokose onucate METOAUKY pabOTHI, 3a-
(buKcUpoBaTh pe3yJIbTaThl HECKOJIBKUX UCCIIEI0OBaHU, 0000IINTS.

PaGora 68 BrisiBiieHHEe ONTUMAIBHBIX YCJI0BHUH JeiiCTBUS AMHJIA3bI CJAIOHBI

B cmone conepikarcs amuionutudeckue GepMeHThl — amuiiaza U MaibTaza. OnTumMym
JEMCTBUSI aMUJIa3bl M MaJIbTa3bl HAXOJUTCS B MpEIEax HEUTPaTbHON peakIuu Cpebl IPU HOP-
MajpHOM Temneparype tena (pu 37 °C).
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Ilesab padoThI: U3yYUTh YCIOBUS ACHCTBUSA (PEPMEHTOB CIIIOHBI U YOEIUTHCS B TOM, UTO
nepeBapruBaHue YIIeBOJIOB CIIOHOM — Ipouecc pepMeHTaTUBHBIN.

Marepuajbl 1 000py/I0BaHMe: TEPMOCTAT WM BOJsSIHAs OaHs ¢ Temneparypoi 37 — 38
°C, ciupTOBKA, IITATUB C MPOOMPKAMHU, MEPHbIC MMUIETKH, CIIOHA YeloBeKa, 1 %-HbIi pacTBOp
BapeHoro kpaxmaina, 1 %-Hblil pacTBOp ChIPOTO Kpaxmalia, pacTBOp Hojaa win pactBop Jlroros,
peaktuB ®enunra, 0,5 %-ueiii pactBop HCI, nakmycoBast Oymara, crexiorpad, e Wid XoJo-
JJTBHUK.

Xoa padorbl. CoOMpaloT CIIIOHY, BBIMYCKasi €€ 4epe3 BOPOHKY B mpoOupky. [lnsg mocra-
HOBKH OIMbITa HE00X04uMo okouio 10 mit cironbl. HyMepyroT npoOupKu, CTaBsT UX B IITATUB U B
KaX/IyI0 IpoOupKy OTMEpHBaIOT 1o 1 Mut ciaroHbl. 3aTeM B 1-10 mpobupky nobasmstor 3 miu 1 %-
HOT'O pacTBOpa BapeHOT0 Kpaxmaja; 2-10 MpOoOUpPKY HarpeBaroT Ha CIUPTOBKE 0 KUIIEHUS, OXJIa-
XKaaroT U 100aBisroT 3 M 1 %-HOro pacTBOpa BapeHOro Kpaxmaia; B 3-10 MPOOHPKY 100aBISIOT
0,5 %-nsr1it pactBop HCI 110 mosiBiieHHs] CTOMKOTO OKpallMBaHUs JJAKMYyCOBOM Oymaru u 3 mi 1
%-HOTrO pacTBOpa. BApEHOTO KpaxMmana; B 4-10 mpoOupKy nodasisitoT 3 M 1 %-Horo pactBopa
CBIPOTO Kpaxmana ; B 5-10 mpooupky nobapmusitor 3 mi 1 %-HOro pacTBopa BapeHOTO Kpaxmaia.
[TepBble yeTbipe IpoOUpKH oMenaroT Ha 30 MUH a TEPMOCTAT UM BOZSHYIO OAaHIO IIPU TEMIIe-
patype 37 — 38 °C, 5-10 npoOUpKy CTaBAT B XOJOJWIBHUK WA B cOCY[l co oM. Yepe3 30 Muu
COJIEP’)KUMOE BCEX MPOOMPOK JAEAT Ha JBE YACTH (IUIsl YEr0 HyMEPYIOT €llle ISATh NPOOUPOK) U
UCCIIEYIOT Ha HAJIM4YUe Kpaxmaia u caxapoB. Couepxumoe npoOUpoK, B KOTOPBIX MPUCYTCTBYET
Kpaxmai, rpu nobasieHun 1 — 2 xamnens pactBopa Jlroromns npuodperaer cunuit 1set. [lpu no-
0aBJICHUU K COACPKUMOMY POoOHPOK peakTHBa DeNuHTra U HarpeBaHHU UX JI0 KUTICHUS OTpejie-
JSIFOT HAJIMYUE TMPOCTBIX CaXxapoB, T.€. MPOAYKTOB paCIEIUICHU Kpaxmaia (GepMEHTaMHU CIIFOHBI.
[Tpu HamMYKUK TPOCTHIX CaxapoB COJIEPKUMOE MPOOUPKU OKPAIINBAETCS B OypO-KpacHBIN I[BET.

Pexomennauun k opopmienuro padornl. [lociie 3aHeceHys! B IpOTOKOJI METOUKH pa-
00ThI cocTaBbTe TaOJIMIy U BHECUTE B HEe pe3yJbTaThl dKcriepuMenTa. [loa Tabnuieii peynbra-
TOB JlaiiTe 00CYX/IEHHE UX U BBIBOJIBI.

Tabauia 10 Pe3ynpTaTsl ONBITOB

> 0
§ o LIBeT comepKUMOro =
O = o]
© s = 0 =
5 | Conmepxxumoe mpoOUpox 5 5 | t°C pH
= P POBHP % =3 [Tpoba [Tpoba é
(]
<! T 2 JTrorons ®enuHra S
1 1 mi cironsl + 3 M Bape-
HOT'0 Kpaxmasia
I M 1mpokunssYEeHHON
2 CIIOHBI + 3 MJI BapeHoro

Kpaxmajua

1 mi cimronsl + 0,5 %-HbIi
3 pactBop HCI + 3 mu1 Bape-
HOT'O Kpaxmalna

1 M ciroHBI + 3 MJI ChI-
poro Kpaxmania

I mut ciroHsl + 3 MIT Bape-
HOTO Kpaxmaia

KoHnTpoJsbHbIe BONpochI

1. Kakyto poJib UTpaeT CatoHa B MPOIECCE MUIICBAPCHUS?

2. YeM oTnuyaeTcs CIIOHA, BbIAENsAeMasl Pa3IMYHBIMU CITFOHHBIMHU KeJle3aMu?
3. Kakwue ycinoBust HeOOXOIUMBI JUTS ISHCTBUS (PEPMEHTOB CITFOHBI?

4. KakoBa peryisius ClItOHOOTIENEHNA?

3ansrue 24
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PatGora 69 Onpenesienne KMCJIOTHOCTH KeJTYyTOYHOT0 COKA

3a CyTKH y 4eJIOBEKa BBIIENSETCS 2 — 2,5 J1 &KEITyJOUHOTro coka. BaxkHBIM KOMIIOHEHTOM
€ro sIBJIsIeTCs COJIIHAsl KUCII0Ta, BhIpabaTbiBacMasi MapueTalbHbBIMU (0OKJIaJOYHBIMU) KJIETKaMU
KEITYAOIHBIX JKeJie3. BBICOKasi KHCIIOTHOCTD KETYA0YHOTO COACP)KHUMOr0 He00X0uMa it MHO-
TUX MPOLECCOB, MPOTEKAIOIINX HE TOJIBKO B MOJOCTH KEIyJIKa, HO U KayJajbHee B MHILIEBAPH-
TCJIBHOM KaHaJIC.

B ’xenynouHOM CcOKe paznu4aroT CBOOOJHYIO COJISIHYIO KHUCIIOTY, CBSI3aHHYIO U OOUIYIO.
[Tpo6oii Ha NakMyC MOXHO yOEAMTHCS B KHCIOW PEAKIMU JKEIYJI0YHOTO COKa (CHHUN JaKMyC
KpacHeeT B Kuciou cpeze). [Ipoboli Ha KOHTO ONMpeAesiFOT HaJTuIue CBOOOTHOM COJITHON KHC-
no0tel. Ho B kmHuKe TpeOyeTcst 3HaTh KOHKPETHOE COJICPKAHNE KUCIIOTHI B COKE.

IIpocrelimmii MeTO1 OJSyYeHUS IT0Ka3aTesIel KUCIOTHOCTH — 3TO TUTPOBAHKE OIPEIEeIICH-
HOro 00bema coka 0,02 H pactBopom NaOH nipu cOOTBETCTBYIOMIMX UHAUKATOpax. KuCIOTHOCTH
BBIPA)KAETCsI B YCIOBHBIX €IMHHIIAX, & UMEHHO, 8 M/ We04l, noueoulell Ha Helumpanu3ayuro Kuc-
aomut 6 100 mn yenvHozo coka. B 3TuX equHUIIaX HOpMaIbHbIE IOKA3aTEIN KUCIOTHOCTH TaKHeE:

Oo6mas kuciorHocts — 40 — 60

CBobopnas kucnora — 20 — 0

Casizannas kucnora — 10 — 20

MaTtepuajbl 1 000pyaAoBaHue: xexya04HbIH cok, 0,02 H NaOH, cunue nakmycoBbie Oy-
MaXKH, UHAUKATOPHI ((peHoIBTaTenH 1 AMMETHIIaMH10a300€H30.1), KOI004YKH Ha 50 MII, MTUIIETKH
rpagyupoBaHHbIE, OIOPETKU

Xoa padoTsl. /{15 onpenenenus KUCIOTHOCTH JKEITyA0YHOT0 coka HabupatoT B koj0y 0,5
MJI eIy TOYHOTO COKa M TUTPYIOT ero u3 oroperku 0,02 H pactBopom NaOH B npucyrcTBun un-
JMKATOpOB — (heHOoNTaIeHHA U .JuMeTHiIaMu0azo0en3ona (1 — 2 karmm 1 % cnuproBoro pac-
TBOpa). [losiBIIEHNE COTOMEHHO-)KEITOTO [[BETa B3aMeH HaOJIF01aBIIeTOCs IPU BBEJICHUN HHIIHKA-
TOPOB, YKa3bIBA€T HA HAJMUYHUE B )KEITYJOUYHOM COKE C80OO0OHOIU CONANHOU KUcaA0mpl (OTMEYAIOT
KOJIMUECTBO I1IEJI0YH, NoleAnel Ha TuTpoBanue). [lpu nanapHeimeM ocTOpoKHOM MPUIMBAHUN
LIEJIOYN 10 KaIUISIM COJIOMEHHO-)KENTasi OKpacka IepexoauT B kpacHyto. KoiandecTBo nspacxomno-
BaHHOM 1IEJI0UM XapaKTEPU3YET 0O0U{YI0 KUCTOMHOCHb KETYI0UHOTO coKa. CeA3annan KUCIoTa
OTIpeieNIeTCs 10 Pa3HOCTH O0IEel KUCIOTHOCTH U CBOOOIHON KUCIIOTHI.

Pexomennauuu k odgopmiiennio padorsl. [loayueHHble pe3ynbTaThl TUTPOBAHUS 3aIlu-
caTb B IPOTOKOJIE, CPABHUTD C (PU3UOIOTHYECKON HOPMOIL, CAeTaTh BBIBO/L.

Padora 70 BeisiBiieHHe ONTUMAJILHBIX YCJI0BUH AelicTBUS NENCHHOB

3a CyTKHM y uesoBeKa BblAenseTcs 2 — 2,5 J1 )KeIyI04HOTo coka. OCHOBHBIMU KOMITIOHEH-
TaMU KEJTyJIOUHOTO COKa SBJIIOTCS: COJIIHAs KHUCIIOTa, HeoOXOoAuMast JIIsl CO3JJaHUsl ONTUMAaIlb-
Horo 3HaueHus pH cpenpl, 1 mpoTeonuTuueckrue pepMeHThI (IIeTICUHBI, TACTPUKCHH, peHHUH). He
MeHee 95 % mpoTeoNUTUYECKONH aKTUBHOCTH JKEIYJJOUHOTO COoKa 00ecreunBaeTcsl NeNCUHAMU U
racTpukcuHoM. Kpome 3Toro, B JKeIyJJOUHOM COKE UMEETCS JIUINa3a, PacIleIsonas sKUphl.

Heap padoThbl: U3yYHUTDH YCIOBUS A€UCTBUS (DEPMEHTOB KEITYAOYHOIO COKA.

Matepuanbl 1 000py10BaHue: BOJsHas OaHs UM TEPMOCTAT, CIIUPTOBKA, LITATUB C PO-
OMpKaMH, MUHIIET, HATYpaJIbHBINA JKETyTOUHbIN COK, GUOPHH MM MBILIIBI JIATYIIKU (JTydlle Ba-
pensie), 0,5 % pactBop HCI, 0,5 % pactBop NaHCOs3, crexnorpad, nakmycosasi Oymara.

Xoa pa6orsl. Hymepytot 4 npoOupKu 1 HATMBAIOT:

B 1-10 IpoOUpPKY — 2 MJI JKEJTyTI04YHOTO COKa;

BO 2-F0 — 2 MJI K€IYJIOYHOTO COKA U KUIIATAT €€ Ha CIUPTOBKE;

B 3-10 — 2 MJI JK€JTyZOYHOTO COKa U JOOABIISIOT PaCTBOP COJIBI JI0 OTYUYEHHUs cIadoIenoy-
HOM peakiuu (/10 CHHEBATOT0 OKpaIIMBaHUs KPaCHOM JTJaKMyCOBOM OyMaru);

B 4-10 — 2m1 0,5 % pactBopa HCI.

B 5-10 — 2 MJI K€JTyJIOYHOTO COKa.

Bo Bce mpoOupku kinaayT onrHakoBoe konundectBo Gudpuna (0,1 — 0,3 ) u momemarot Ne
1 —4 na 30 — 40 muH B BOJIHYIO OaHIO Ui TepMocTaT npu temieparype 38 °C, a Ne 5 — B crakan
CO JIbJOM.
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[Tocne naKyOanUy MPOOUPKHU U3BJIEKUTE U3 TEPMOCTATA U CO JIbJIa U ONpPEAETUTE, KaK U3-
MEHHMJIUCh KyCOUKH (uOpHHa BO BCeX MPOoOUpKax

Pexomennauuu k opopmiieHnio padorsl. [Tociie ohopmiteHHs] METOIUYECKON YacTH pe-
3yJIBTATHI OIBITA 3aHECUTE B TAOJIHILY, IPOAHAIM3UPYUTE UX U CACTANTE BHIBOIBI.

Tabnuma 11 Pe3ynpTaTsl ONBITOB

> 0
) S
£ o & dusnueckue =
'S | Conepxumoe mpoOUpoK 5 5|t°C |pH |wusmenenus c g
e S
E 5 % OeKoM 5
ol <
Z T S e}

1 2 MJT eIy TOYHOTO CoKa + Oenok

9 2 MJI IPOKHUTISTYEHOTO YKEITYA0YHOTO COKa +

Oenox

3 2 MJI HEHTPAIM30BAaHHOTO J>KEITYAOYHOTO

coka + 0eJok

4 2 m1 0,5 % pactBopa HCI + 6enok

5) 2 MJI 5KETyJJOUHOTO COKa + OeloK

KonTpoJibHbIE BONIPOCHI

BcromHHTE CTpOEHHE KETYJOUHBIX XKeTes.

KakoBo 3HaueHue COISIHOM KMCIOTHI B Ipoliecce MUIeBapeHus?

KakoBa Hopma o011ei, cBOOOJHOM U CBA3aHHOM KUCIOTHOCTH JKEyI0YHOI0 COKa?
Kakue dpepMeHTHI coeprkaTcst B xKellyJOUHOM COKe U KaKOBO UX JeicTBue?
KakxoBn1 onrTiManbHEBIE yCJ10BUA HGﬁCTBHSI MEINCHHOB?

agkrownE

Tema 11. O0MeH BewecTB M 3Heprum. Tepmoperyasuus
3ansTue 25
Tect «I[InmeBapenne» (10 MunyT)

Padora 71 CocTaB/ieHHe NMINEBOr0 PALIMOHA M PACYET JHEPreTHYECKOro 6ajanca op-
raHusma

Ienp: HaydnThCA COCTABIATH CyTOYHBIN MUIIEBON PALIMOH C YYETOM OCHOBHBIX KpHUTE-
pHUEB PALIMOHAIBHOTO TUTAHMUSL.

O0opynoBanme: KanbKyJsaTop, Tabnuua xuMm. CocTaBa M SHEPreTHUECKOW IIEHHOCTH -
IIEBBIX MPOTYKTOB.

Teopernyeckast 4acTh:

OO6mmit 0OMeH — (haKTUIECKHE YHEPTOTPAThI, COBEPIIIAEMbIC YEITOBEKOM 3a €UHUILY Bpe-
MEHHU.

OcHOBHOI 00MeH- 0OMEH BEILECTB B CTAHJIAPTHBIX YCIOBUSX.

[TumeBoi panyoH JOJKEH BKIIFOYATh:

1. HeoOxoaumble MUTaTeIbHBIE BEIIECTBA, 00ECTIEUNBAIONINE CTPOUTEIbHBIE, YHEPIeTH-
yeckue, 0OMEHHbIE MPOIIECChl OpraHu3Ma.

2. IlpaBunbHOE pacnpesieneHne MMM B TeueHue JHs. [I[puHrMaTh MUILy peKOMeHyeTcst
yepes Kaxable 3-4 yaca, IpU 3TOM 3aBTPAK JOJKEH COCTaBIATh 25% CyTOUYHOrO paiuoHa, ooen
45%, nany unn nongHuk 10%, yxun 15%.

3. B mepByro MoJIOBHHY JTHS OCHOBY PallMOHA JIOJDKHBI COCTABIATH OJIF0JIa U TIPOTYKTHI,
6orarele OeIKaMu, a BO BTOPOI MOJIOBHHE JAHSI- MOJIOYHBIE U OBOLIHbIE. [IpH 3TOM B CyTKH HEOO-
xoaumo nosrydats 100-110r 6enxos, 60-80r xupos, 400-500r yriaeBoaos.

4. DHepro3arparbl COOTBETCTBOBATh 3HEPrOEMKOCTH MOTpedsieMot muuiy. 1 r Oenka wim
yrieBoja npu pacnazae naet 4,1 kkan (17,18 xJIx), 1 rxupos - 9,3 kkan (38,9 x/Ix). (1 kan - 4
Jx)



Xom paboThI:
1. SHEPI'OIIOTPEBJIEHUE OPI'TAHU3MA.
3anoaHUTe TaOJMITy JIUIS CBOETO OpraHM3Ma Ha OJIMH JICHb.

2. DHEPTO3ATPATBI OPTAHU3MA,
Omnpenenure YHEPreTHUECKHUE TOTPEOHOCTH OPraHu3Ma B TCUCHUE JTHSL.

7

CpaBHuTEe CyMMBbI MOTPEONISIEMBIX M pacxolyemblx Kajmopuil. CooTBeTcTBYIOT Ju Bamu
sHepromnoTpedenus Bammm sHepro3arparam? Uto Ob Bel X0Tenn M3MEHUTH B CBOEM PALUOH?

Kaxk i u3amenenus OyayT crmoco0cTBOBaTh nmojzepkanuto 30K? .
3. OITPEAEJIEHUE SHEPI'ETUYECKHNX ITIOTPEBHOCTEN OPI'TAHU3MA.

1. Paccuuraiite Hopmy OenkoB (NO) Ha CyTKH IS Bamiero opranusma. Jis nereit ot 3-15

JIET OHa cocTaBiisgeT 2,5 r Ha 1 kr Beca.
Mot éec (M) k2, No =2, 52*M= 2

2. Paccunraiite HOpMy OenkoB (Ny, N3k) Ha CyTKH, €CITU )KUPOB OPraHU3My HEOOXOIMMO

CTOJBKO-K€, CKOJIBKO 6€HKOB, YIJIIEBOJOB B 4 pas3a OoublIIE.

Nowe= No= 2 Ny= No*4= 2

3. PaccumraiiTe SHEPreTUYECKYIO IIEHHOCTh TPEOYEMBIX OPTrHU3MYy BEIIECTB.
benku Q6=N6*4.1= KKaJ

Kupor Qx=Nx*9.3= KKaJ

VYraneBoasl Qy=Ny*4.1= KKaJ

OO1m1ee YnciI0 KKajal He0OOXOAMMOE MOEMY OpPTraHH3MYy COCTaBIISCT:

Cymma Q=006+ Qoc+Qy= KKa

4, OHpe,I[CJ'II/ITC Cp€aAHUC BCIUMYUHBI SHEPro3arpar 3a ACHb: paccanaﬁTe CpCAHIOIO HEOO-

XOJMMYIO BallleMy OPTaHU3MY BEITMYMHY SHEPTeTUUYECKUX TPAT B TCUCHHUE JTHSA:
Cymma OO= (Cymma Q+Cymma 1 )/2= KKaJl

Padora 72 U3mepenne TemneparTypsl Teja

Heab padoThl: U3MEPUTH TEMIIEPATYPY TEA

Temneparypa Tea 4enoBeKa OCTOSHHO MOAAEPKUBACTCS Ha OIPEIEIEHHOM YPOBHE,
U €€ U3MEHEHHE 4acTO SBIISECTCA BAYKHBIM IOKA3aTEJIEM COCTOSHUS 370pOBbs desloBeka. Ms3-
MepeHHe TeMIIepaTyphl Tejla YeloBeKa MPOU3BOAAT B Pa3MIUYHbIX Toukax. OObIYHO €€ u3me-
PAIOT PTYTHBIM MEIUIIMTHCKUM TEPMOMETPOM B IMOJMBILIEYHOMN BIIaJANHE, POTOBOM MOJIOCTH U
pekTanbHo. [lokazanus TepMoMeTpa B ONIpEAEIEHHBIX NIPEAEIaxX 3aBUCAT OT BPEMEHU U3MeEpe-
HUS TEMIIEPaTypHl.

OOopynoBanme: pTyTHbIE MEAUIIMHCKUE TEPMOMETPBI, AaHTUCENTHYECKHE PACTBOPHI
JUISL A€3bUHQPEKIIUU MEIUIIMHCKUX TEPMOMETPOB, ceKyHaoMep. OOBEKT HCCaeI0BaHus — Ue-
JIOBEK.

IIpoBeaenne pad6oTpi: MeTUIIMHCKUN TEPMOMETP CTPSXUBAIOT U MIOMEUIAIOT B MOJ-
MBIILIEYHYIO BiaguHy Ha 30c. 3anuchIBalOT MOKa3aHUS U CTPSAXUBAIOT cHOBA. IIpogomxaroT
PETUCTpalLMIO TEMIIEPATYphl TAKUM ke oOpazom uepes 1; 1,5; 2; 2,5; MUH U Tak 10 Tex Hop,
MOKa MOKa3aHusl TepPMOMETpa He OYIyT MOCTOSIHHBIMU. OnpeenuB Heo0X0AUMOe BpeMs U3-
MEpEeHHUs TeMIIepaTyphl B MOAMBIIIEUHON BIAJNHE, N€3UHPHUIUPYIOT TEPMOMETP B aHTHCETI-
THYECKOM PaCTBOPE U U3MEPSIOT TEMIIEPATYpPy B POTOBOM MOJIOCTH. 151 3TOr0 KOHEL] TEpMO-
MeTpa, 3al0JIHEHHBIA PTYThIO, MIOMEMIAOT IO SI3bIK M 3aKpbIBatOT poT. Ilocme sToro He-
CKOJIBKO pa3 (3 — 4 pasa) mporosiacKuBalOT POT XOJOIHOW BOJIOW U MOBTOPSIIOT H3MEPEHUE
TEMIIEpaTypbl B POTOBOM MOJIOCTH.

Odopmiaenue nporokoJa. [lo pesynpTaram rcciae10BaHNs OCTPOTe rpauK MoKa-
3aHUM PTYTHOTO TEPMOMETpPA B 3aBUCUMOCTH OT BPEMEHU U3MEPEHHUSL.

Padora 73 UccienoBanue noTooTACICHUA Y YeJIOBEKA

Xoxa padorel: MccienytoT MOTOOTACIICHUE YEIOBEKA IPU TEMIIEPATYPE MOMEILICHUS B Te-
yeHue 15-30 MuH. /{151 TOr0 OnpeAesnsoT Maccy Tejla U IOCie BHICBIXaHUS CIIUPTOBOIO pacTBOpa
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fio/1a, KOTOPBIM CMa3bIBAIOT PA3IMYHBIE YUACTKHU TeJa, HA HUX (PUKCUPYIOT KyCOUYKH XJ1009aTo0y-
Ma)KHOM TKaHH, POIIMTaHHbIE pacTBOPOM Kpaxmaia. Yepes 15-30 MuH BHOBB ONIPEEISAIOT MACCy
TeNa U CyJIAT 00 MHTEHCUBHOCTH MOTOOTACNICHUIO 110 U3MEHEHHUIO0 OKPACKU KYyCOUYKOB TKaHU. 3a-
TEM HCHBITYEMOI0 IOMEIIAIOT B TepMOKaMepy U 00CIETYIOT.

Tema 12. dusunoJiorus BolaeJIeHUSA
3ansarus 26-27
Tect «O0MeH BewecTB v dHepruu. Tepmoperyasiuus»

PaGora 74. U3yuyenue GpyHKUMOHAJIBLHOIO 3HaYeHH s o4YeK. Pemenue 3agau

[Toukwu, nerkue, )KemyI104HO-KUIICUHBIH TPAKT U KOKa OTHOCATCS K OPraHHBIM CUCTEMaM
BBITTOJIHSFOLINM BBIICIUTENIBHYIO (DYHKIUIO, 3aKIIOYAIOIIYIOCS B BBHIBEICHUU U3 OpraHHU3Ma KO-
HEYHBIX MTPOJYKTOB 0OMEHa, Uy>KEpPOIHBIX BEIIECTB U M30BITKA MUTATEIBHBIX BEIIECTB. | TaBHBIM
BBIJICJIUTEIILHBIM OPTaHOM SIBJISIFOTCS ITOYKH.

CtpoeHue novKku

CtpykTypHO-(GYHKIMOHATbHAS €MHNALIA TTIOYKH — HE()POH, COCTOUT U3 COCYTUCTOTO KITy-
6ouka (50-100 xanmuUIApOB) C ABYCTEHHOM KaIlCyJOi, MPOKCUMAIbHBIX U TUCTAIBHBIX U3BUTHIX
KaHAJIBIIEB, BOCXOIAIIET0 U HUCXOISAIIETO OTACNOB neTiiu ['ense, coouparenbHoi Tpyoouku. Pas-
JNYal0T KOPTUKaIbHbIE He(ppoHBI: cynepduiaibubie HepOHbI (MMEIOT MOBEPXHOCTHO PACIO-
JIO’KEHHBIE B KOpe KIIyOOUKH, HanboJee KOPOTKYIo neTio ['ensne) u 6oaee MHOTOYUCTIEHHBIE HH-
TPaKOPTUKAJIbHbIE HE(POHBI, BHIMOIHSIOUINE OCHOBHYIO POJIb B Mpolleccax yiabTpaduibTpanuu
peabcopbimu u cekperuu Moun. KOkcramenyispabie (0koyio 15%) — UMEIOT UTMHHYIO TIETIIIO
['enne, koTopas riryb0Ko MPOHUKAET B MO3TOBOE BEUIECTBO MOYKH.

OcHoBHasi PyHKIUS- KOHIEHTPUPOBAHHUE U paszBefeHne Moul. OCHOBHbIE (DyHKIMH He-
dpona: kiryboukoBasi pUIbTpaIlKs, KaHalblieBas peabcopOiusi, KaHaIbIeBask CEKPELHs U CUHTE3
OHMOJIOTUYECKH aKTUBHBIX BEUICCTB.

Oco6eHHOCTH KPOBOOOpAIIEHUS B TOYKAX

[IpuHocsnas B ki1y0ouek KpoBb apTepuojia Mo JUaMeTpy IIUpe, YeM BBIHOCSAIIAs apTe-
puona. [llupokuii mpocBeT NpUHOCAIIEH apTepHobl, KOTOpas pacmagaeTcs Ha KITyOOUKOBbIE Ka-
NWUTIPHI (IEPBUYHAS KAMJUIIPHAS CETh ), TO3BOJISET IMOACPKUBATH B KAITMJUIAPAaX KIIyOOUYKa BbI-
COKOE€ JIaBJIEHHE KPOBU. DTO JeJaeT BO3MOXKHBIM MOJJIEP’KUBATh Ha BBICOKOM YPOHE Ipolecc
¢unbTpanuu. BeiHocAas apTeprona pacnagaercs Ha KanwUIspbl, PacloloKeHHbIE BOKPYT Ka-
HaJbIIEB (BTOpUYHAS KaMWIISPHAS CETh), JaBJICHHE B KaWJUISIpaxX HU3KOE, 3TO MO3BOJISET y4acT-
BOBATh B Mporiecce peadbcopOumu. OT BEIHOCIIIMX apTEPUOI OTXOAT MPSMBIE COCYIbI, KOTOPHIE
pacIoyio’keHbl NapajiesIbHO BOCXOAALIEMY U HUCXoadeMy otaenam netiu ['enne. Ipsmbie co-
CyJlbl 00€ecrieunBalOT KOHIIEHTPUPOBAaHUE U pa3BefeHre Moud. [ KpoBooOpalieHus B MOYKax
XapaKTepHO: — BBICOKUH ypOBEHb KpOBOTOKA — 1200 MJI/MHH. — ayTOpETyJIaius TOYEUHOTO KPo-
BOTOKa B Auana3zone 80-180 MM pT CT. — BBICOKHI YPOBEHB MOTPEOISIEMOT0 KUCI0poaa. MUOTeH-
Hasl peryJisilus OCYILECTBIISIETCS 3a CUeT coKpaiieHus uin paccnadiaenus ' MK, uro npuBoauT x
Ba30KOHCTPUKITUU WM Ba30AWJIATAIlM KPOBEHOCHOTO COCYy1a, COOTBETCTBEHHO (3 dexT Octpo-
ymoBa-beiinuca).

OunbTpanus

KnyGoukoBast ¢puiibTpanust — nepexos BeImecTB (MaCCUBHBIN MPOLECC) U3 TUIa3Mbl KPOBU
KalWUISIpOB KIIyOOUKa B MOJIOCTh KarcCyJbl 4yepe3 (GUiabTpalnoHHbINH Oapbep, KOTOPBIA BKIIOYAET
B ce0sl TpU CJIOS: SHIOTENUN KaNuUIIpoOB, MOJOUUTH OOYMEHOBOM Karcyinbl, 6a3albHas MeM-
Opana. Uepe3 noueuHblil GUIBTp HE MPOXOJAT: KPYITHOMOJIEKYJIIpHbIE OeNku, (popMeHHbIE J1e-
MeHThl. Kimy6oukoBas ¢umbTpanus 3aBUCUT OT 3G (HEKTUBHOTO (GUIBTPALIMOHHOIO AABJIEHUS U OT
wiomaad GUIbTPYIOIIeH MOBEpXHOCTH. JBIKyIel cuitoil mporecca GUIbTPaIlUU CIY>KUT J1aB-
JIeHHE KPOBHU B Kanuyuisgpax Kiryoouka (48 M pT. cT.). OgHako ero 3(p(eKTUBHOCTh CHI)KEHA U3-
3a IPOTHBOCTOSIIIETO €My OHKOTHUYECKOro AaBieHus, 80 papHoro 20 MM pT. CT., ¥ THAPOCTaTHYE-
CKOT'O JIaBJICHHUsI B 00YMEHOBOH KaricyJsie, paBHOTO 13 MM pT. cT. OTCI0/1a MOYKHO BBIYUCIUTH d()-
dexTrBHOE (PpUIbTpAIMOHHOE AaBiieHue: d3PPeKTUBHOE PUIbTpaloOHHOE aaBieHue = 48 — 20 —
13 =15 mm pr. cT. B cyTku o6pazyercs 150 — 180 1 mepBuyHOM Moun, 6€30€TKOBON KUIKOCTH,
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MOXO0KEH Ha IIa3My.

Peabcopbuus

Kananbuesas peabcopOius — BO3BpAT BEIIECTB U3 IPOCBETA KaHANIBIIEB B UHTEPCTULIUH, a
3aTeM B KpOBEHOCHOE pycio. PeabcopOupyroTcst Bosa, 3JIEKTPOIUTHI, aMUHOKHCIIOTHI, TIIIOK034,
MoueBHHa. Bcee BeliecTBa B OCHOBHOM peadCcopOUPYIOTCs B MPOKCUMAIbHBIX U3BUTHIX KaHAIbIIaX.
B mucTanbHBIX U3BUTHIX KaHAIBIAX MPOUCXOUT peabcopOiivs BOAbI 1 HOHOB. PeabcopOiust ocy-
HIECTBIISICTCS MPU MOMOIIY MacCUBHOTO TpaHcnopta (aud@ysus, ocmMoc), nepBUYHO-aKTUBHOTO
(Na-K-nacoc, H-K-nacoc, Ca-Hacoc) ¥ BTOPUYHOAKTUBHOI'O TpaHCHOPTa (COnpsbKeHHbIN ¢ Na
TPAHCIIOPT aMHUHOKHCIIOT, TJII0K03bI). ObnuratHas peadcopOuus Bobl XapaKTepHa ISl TPOKCH-
MaJIbHOT'O KaHaJIbI[a, CTEHKA KOTOPOT'0 MIPOHHIIaeMa JJIsl BO/bI 6J1aroiapst HATMUMIO B alTMKATbHON
MeMOpaHe SMUTENHATBLHON KJIETKU akBanopruHOB 1-ro Tuna. @axkynpTaTuBHAs peadbcopOIIs BOIbI
XapakTepHa JJIsl IUCTAIBHOTO OT/eNIa HepOoHA U COOMpATENbHON TPYOOUKH, SMUTEIHH KOTOPBIX
npoHuIaeM st Bojsl B mpucyTcTBun A/l (Bazonpeccuna). Cexperust Al 3aBUCHT OT mOTpeO-
HOCTH OpraHU3Ma B COXpaHEHUU 00beMa KUAKOCTU U TOJAEPKAHUSI OCMOTUYECKOTO JIaBICHHUS.

Cexpenus

Kananbuesas cekpenus peanusyercs 0y1aroapsi OCHOBHBIM JIBYM IIpolieccaM: epexo Be-
IIECTB W3 KPOBU Yepe3 KaHaJbI[bl B KOHEYHYIO MOUY (BBIBEJCHHE U3 OpPraHu3Ma TOKCHHOB WUIU
IIUTAKOB), BBIJICJICHUE CHHTE3UPOBAHHBIX B KJIETKAX MOYKH BEIIECTB (HapuMep, peHUHA, MPOCTa-
[JIaHJUHOB, SPUTPONOITHHA, OpaIMKMHUHA) B UHTEPCTUILIMN U KPoBb. [Iporiecchl cekperuu B oc-
HOBHOM ITPOUCXOJAT 3@ CUET IEPBUYHOTO aKTUBHOI'O TPAHCIIOPTA.

MexaHu3M KOHLIEHTPUPOBAHUS EPBUYHON MOYHU

Pa3BeseHre U KOHLIEHTPUPOBAHUE IEPBUYHON MOYM OCYILIECTBIsETCS B netrie ['enne my-
TeM paboThl TOBOPOTHO-MPOTUBOTOYHOTO MEXaHU3Ma, MPUBOSIIETO K pa30aBICHUIO MOYH B BOC-
XOJISIIEeM OT/iese (AKTUBHBIM TPAHCTIOPT HATPHS) U KOHIICHTPUPOBAHUIO €€ B HUCXOISIIEM OT/ICIIe
(TaccUBHBIN TPaHCIOPT BOABI). B 3TOM mpoliecce yuacTBYIOT BOCXOSIIME U HUCXOAIINE MPsi-
MBbIE€ COCYJIbI MO3TOBOro BeliecTBa. OHU TakXke SIBISIFOTCS 4aCThI0O MHOXHUTEJIBbHOM MOBOPOTHO-
MPOTUBOTOYHON CUCTEMBI, Oaroapsi HEOAMHAKOBOW MTPOHUIIAEMOCTH UX CTEHOK JIJIsl BOJBI U OC-
MOTHYECKH aKTHUBHBIX BelecTB (MoHOB Na, K , MoueBUHBI).

DKcKkpenus

[To MOYEBBIIETUTENBHON CUCTEME KOHEUHAS MOYa MONaAaeT B MOYEBOM My3bIpb. [103bIB K
MOUYEHCITYCKaHHIO BOSHUKAET MPHU HAMOJIHEHUH MOYEeBOTro Mmy3bips O6osee 300 mi, 4To 0OBsCHS-
eTCsl pa3/ipakeHNEM MEXaHOPELENITOPOB U MPOBe/IeHuEM aPEPEHTHBIX CUTHAJIOB B KPECTLOBBIN
OT/ZIeNl CIIMHHOTO MO3ra, a OTTY/la MOCTYIUIEHUEM CUTHAJIIOB B CTBOJ MO3Tra, TUIIOTAJIaMyC U KOPY
OoabpmMX nosymapuil. g epeHTHbIE UMITYIbChI U3 KOPHI OOJIBIINX NOJYIIApUNA HANIPABISIOTCS
K IIEHTPaM MPOHU3BOJILHOTO MOYEHUCITYCKaHUs (KOpa TOJIOBHOTO MO3Ta, TUIIOTalaMyc, MPOI0JTo-
BaThI MO3T) M HETIPOM3BOJILHOTO MOUYEUCITyCKaHMsl (CIMHHOM MO3T). Moueunciyckanue y B3poc-
JIOTO YeNoBeKa MPOMCXOAUT Mpou3BoiIbHO. O0BeM koHeuHOU Mouu paBeH 1,0-1,5 1 B cytku. C
MOYON IKCKPETHPYIOTCS MOYEBHHA, MOYEBas KHUCJIOTA, aMMHaK, KpPEaTHWHWUH, aMHUHOKHCIIOTHI,
AIIEKTPOJIUTHI, MPOYKTHI pacmaaa OminpyOnHa, MPOU3BOAHBIE TOPMOHOB KOPHI HAAMIOYEYHUKOB,
A, acTporeHsl, KaTeX0JIaMUHBI, BATAMUHBI. B MaTOIOTHYECKHX CiTy4dasx B MOYE IMOSBIISFOTCS
TIII0K03a, OeIKu, (OpMEHHBIE DIEMEHTHI.

Hesbinenurenbapie GyHKIIMN TOYKH

DOHJOKpUHHAA (DYHKIMS: CUHTE3 KJIETKAaMHU FOKCTarlioMepyJsIpHOTO armapara peHHHa,
[JIaBHOT'O KOMIIOHEHTAa pEHUH-aHTHOTEH3UH-aJIbIOCTEPOHOBOM CUCTEMBI, IPOAYKIIMH SPUTPOII0D-
THHA WJIU €ro MPeAlIeCTBeHHUKA, yYacTUE B aKTUBALIMKM BUTaMuHa /13, cuHTe3 amMmmuaka, mpocra-
TJIAaHJAWHOB, OpaJIMKUHUHOB, THIITYPOBOM KHUCIIOTHI.

Perynsiius o0beMa KpoOBH, MOCTOSTHCTBA OCMOTHYECKOTO JABJICHHS] U MOHHOTO COCTaBa
IJ1a3Mbl, KUCJIOTHO-IIIEJIOYHOTO PABHOBECHSI.

[Touky MPUHUMAIOT yYacTHe B 00pa30BaHUU ITFOKO3bI U3 aMHHOKHUCIIOT MPH YYaCTUH TITIO-
KOKOPTUKOUJIOB — TTIIOKOHEOTEHE3.

Pemenne 3axa4
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[Tpu 3a00seBaHMSX MMOYEK, COMPOBOXKIAIOIINXCS TTOBBIIICHHEM MPOHUIIAEMOCTH MOYeU-
HOTO (pUITbTpa, pa3BUBaAIOTCS OTeKH. OTEKU MOTYT HAOIIOJATHCS TAKXKE TIPH JJIUTEITHHOM TOJI0A-
Hun. Bonpocer: 1. Kakue cuiibl 00ecrieunBaroT OOMEH KHJIKOCTH MEXIy KPOBbIO M TKaHSIMH B
MUKPOIUPKYISITOpHOM pycie? 2. Kakue BemiecTBa MpoXoAsT M HE MPOXOMAAT 4epe3 MOUYCHHBIN
¢wibTp B HopMe? 3. KakoBBI MEXaHU3MBI Pa3BUTHSI OTEKOB IPH TOJIOIAHUH ¥ TIOBBIIICHHH TIPO-
HUI[AEMOCTH TIOYEYHOTO PUIbTpa?

Tect «@u3nonorust BoigegeHus» (10 MunyT)
TeMbl 10KJI210B

BopaHo-coneBoii 00MeH B OpraHu3Me YeloBeKa.
Knuauko-pu3nonornyeckue uccie0BaHus MoYeK. AHAIH3 MOYH.
Perynsmus 6ananca kanbuus 1 pocdaToB B KPOBH.
Perynsius mporieccoB MoueoOpa3oBaHusl.
HckyccTBeHHAS TTOYKA.

orwbpPE

Jluteparypa K J1a00paTOPHBIM 3aHATUSIM

1. Aramxansa H. A., Kopo6kos A. I1. [IpakTukym o HOpManbHOU (PU3UOIOTUU: yU. TIO-
cobue 115 CTyI. Mel. By30B. — M.: Bricmas mikosa, 1983. — 328 c.

2. baryeB A. C., Hukutuna 1. I1. Manblii npakTHKyM 110 (PU3HOJIOTHH YEIOBEKA U KHUBOT-
HBIX: Y4. IOCOOHE I CTYA. yHUBEpCUTETOB. — M.: Bricmas mkomna, 1967. — 296 c.

3. bonb110ii MpakTUKyM 110 (PU3HOJIOTUH YeTIOBEKa U )KUBOTHBIX B 2-X TOMax: yued. oco-
oue s crya. By3os/ pea. A.Jl. Ho3apades. — M.: Akanemus.- (Beiciiee nmpodeccuonansHoe 00-
pazoBanue). — T 1 OU3MOIOTHS HEPBHOM, MBIIIEUHON 1 ceHcopHOU cuctem — 2007. — 598 c. T 2
®wusmnonorus BenepanbHbix cucrteM. — 2007. — 540 c.

4. I'ymuHckuii A. A. 1 1p. PyKoBOJCTBO K 1a00paTOpHBIM 3aHATUSAM 110 00111l U BO3pacT-
HOU (PU3UOJIOTHH: y4. TOcOOME I CT-TOB OMOJ. Crel. mej. HHCTUTYToB. — M.: [IpocBemenue,
1990. — 240 c.

5. Kabanos A. M. u nip. PykoBoACTBO K 1a00paTOPHBIM 3aHATHIM MO (PU3MOJIOTHH Yeso-
BEKa U JKUBOTHBIX: y4. TOCOOME JJIs CT-TOB Iejl. crell. nH-ToB. — M.: [Ipocsemenue, 1966. — 196
c.

6. Kynanna K. U. [Ipaktukym o ¢puznonoruu: yd. nocooue Jyis CT-TOB MEAUHCT-TOB. M.,
Menmunmna, 1970. — 366 c.

7. Mosr / nepeBoa ¢ anrnuiickoro H.FO. Anekceenko, noxa pen. I1.B. Cumonosa. — M.:
1982. - 278 c.

8. bonpmoil nmpakTukyMm no ¢usnonoruu: yuedHoe nocobue /mox pea. A.I'. Kamkuna/ —
M.: UII «Axanemusi», 2007 r.

6 IMJAKTUYECKHUE MATEPHUAJIBI U1 KOHTPOJIAA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHUAJIA

6.1 OueHovHbIE CPEACTBA, IOKA3aTEJH U KPUTEPUH OLICHUBAHUSI KOMIIETCHIIM
HNnunexc
KOMITe- Onenounoe IToxa3zaTenn Kpurepun oueHuBanus }
— CpeacTBO OLleHUBAHUA chpopMHPOBAHHOCTH KOMIIETEHIIM A
CTyneHT OTBEYaeT HEMPaBUILHO, HEYETKO
Huskuit U HeyOequTeNnbHO, aeT HeBepHble (op-
(HEYTOBJIETBOPUTEILHO) MYJHPOBKH, B OTBETE€ OTCYTCTBYET KaKoe-
00 MpeICTaBICHUE O BOIIPOCE
OIK-8 CobecenoBa- CTyneHT OTBeuaeT HEKOHKPETHO, ciabo
HHUE IToporossIii apryMEHTUPOBAHO U HE YOEIUTENbHO,
(YIOBIIETBOPUTENHHO) | XOTS U UMEETCSl KaKOe-TO MPECTaBICHUE
0 BoMpoce
Ba3oBrIit CTyleHT OTBEYaeT B LIEJIOM MPaBUIIBHO,
(xopor10)
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HO HEAOCTATOYHO ITOJIHO, YCTKO U y6em/1-
TCIIBHO

Bricokuit
(oTnMYHO)

CraButcs, eciu NPOAEMOHCTPUPOBAHBI
3HaHHUE BOIIPOCA U CAMOCTOATEIbHOCTH
MBIIUJICHHSI, OTBET COOTBETCTBYET TpeOo-
BaHUSM MPABUIILHOCTH, MOJHOTHI U apry-
MEHTHUPOBAHHOCTH.

OIIK-8

Tect

Husknii
(HEYTOBIETBOPHUTEIIBLHO )

KonuuecTBo npaBUIBHBIX OTBETOB Ha BO-
npocsl Tecta meHee 60 %

[Toporosslii
(YIOBIETBOPUTEIHHO)

KonudaecTBo mpaBHIILHBIX OTBETOB Ha BO-
npockl TecTa ot 61-75 %

ba3oBrrit
(xopor10)

KommuecTBo IpaBHUJILHBIX OTBECTOB HA BO-
npocel Tecta oT 76-84 %

Bricokwnii
(OTIIMYHO)

Kosu4ecTBo npaBUIIbHBIX OTBETOB Ha BO-
npocsl Tecta oT 85-100 %

[1K-2
OIIK-8

Hoxkmnan,
cooOiienue

Huzkuit
(HEyJOBIIETBOPUTEIHHO)

Jloknaj CTyZeHTy He 3a4UThIBAETCS €CIIH:
e CTyAeHT He YCBOMJI 3HAUYUTEIHHOH Ya-
CTH TIPOOJIEMBI;

e Jlomyckaer CylleCTBEHHbIE OIIMOKU U
HETOYHOCTH IIPU PACCMOTPEHHUH €€;

e lcnobIThIBaeT TPYIHOCTH B NpaKTHUe-
CKOM IIPMMEHEHHUH 3HaHUIi;

e He MoxeT apryMeHTHpPOBATh HAyYHbIE
MIOJIOKEHMS,

e He dopmynupyer BbIBOIOB M 0600111€-
HUM;

e He Biajieer NOHATUITHBIM anapaToM.

[ToporoBbiii
(YIOBIIETBOPUTEIHHO)

3a/1aHue BHITIOJHEHO 0o0Jiee YeM Ha I0JIo-
BuHy. CTyZIeHT OOHapy>XUBaeT 3HAHUE U
TMOHUMaHNWEe OCHOBHBIX IMOJIOKEHUM 3a]1a-
HUS, HO:

e Tewma packppiTa HEJOCTATOYHO YETKO U
MOJIHO, TO €CTh CTYJAEHT OCBOWJI MpO-
OyieMy, TIO CYIIIECTBY M3JIaraeT ee, onmupa-
SICh Ha 3HAHUS TOJBKO OCHOBHOW JINTEpa-
TYpBI;

e JlomyckaeT HECYIIEeCTBEHHBIE OIMNOKH
Y HETOYHOCTH;

e lcrmbIThIBaeT 3aTpyAHEHUSI B MPAKTH-
YECKOM MPUMEHEHUH TOJYYEeHHBIX 3Ha-
HUM;

e (Cnabo apryMeHTHPYET HayYHBIE MOJI0-
JKEHHUS;

e 3BarpyaHsercs B (QOpPMYJIUPOBAHUU
BBIBOJIOB M 000OIIEHNIH;

e YacTHyHO BJIaAeeT CHUCTEMOM IIOHSA-
THH.

bazoBrIit

3aIIaHI/IC B OCHOBHOM BBbIIIOJIHCHO:
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(xoporwo) e CryJeHT TBEpIO YCBOWI TEMy, rpa-
MOTHO | II0 CYIIECTBY HM3JIaraeT ee, OIu-
pasich Ha 3HAHWSI OCHOBHOU JINTEPATYPHI;
e He nmomyckaer CylIeCTBEHHBIX HETOY-
HOCTEI;

e VBS3bIBaCT YCBOCHHBIC 3HAHUS C ITPAK-
THYECKOM JICATSIIBHOCTBIO;

e ApryMeHTHUpYeT Hay4yHbIC TOJIOXKE-
HUS,

e Jlenaer BBIBOBI U O0OOIICHUS;

e Biaageer cUCTEMOM OCHOBHBIX ITOHS-
THUH.

3ajaHye BBIIOJHEHO B MaKCHMAJIbHOM
o0BeMe.

e CrymeHT mIIyOOKO H BCECTOPOHHE
YCBOMJI POOJIEMY;

e VBepeHHO, JIOTUYHO, TMOCIEA0Ba-
TEJIHHO U TPAMOTHO €T0 U3JIaracr;
Bricokuii e Omnupasich Ha 3HaHHUSI OCHOBHOM U J10-
(oTIHMYHO) MOJIHUTENIBHON JIUTEPaTyphl, TECHO MpPH-
BSI3BIBACT YCBOCHHBIC HAY4YHBIC IOJIOXKE-
HUS C MPAKTUYECKOU JICATEIIBHOCTHIO;

e VYmeno oOOCHOBBIBAET U apryMEHTHU-
pYeT BBIIBUTAEMbIE UM UJICH;

e JlenaeT BBIBOJBI U 00OOIICHHMS;

e (CB00OAHO BNa/ieeT MOHATHUSIMHU.

6.2 HpOMe)KyTO‘IHaﬂ arTTecTauusd CTYACHTOB M0 TUCHUIIIMHE

IIpomexxyTouHass arrecrauys sBISETCSA IPOBEPKOW BCEX 3HAHMM, HABBIKOB U YMEHUH
CTYJI€HTOB, IPUOOPETEHHBIX B MPOIECCE U3YUECHUS AUCUUILIUHBL. DOopMOii MpOMEKyTOUHON aT-
TECTaLUHU 110 AUCLUIUIMHE ABJISAIOTCA 3a4€T U DK3aMEH.

JI1st OLleHUBaHUS PE3yJIbTaTOB OCBOCHUS JUCLUIUIMHBI IPUMEHSIOTCS CIIEIYIOIINE KPUTE-
pHUU OLICHUBAHUA.

Kpurepun oueHnBaHus YCTHOI'O OTBETA Ha 3a4eTe

OneHKa «3aYTeH0» BBICTABIISIETCS CTYAEHTY, €CIIM BOIPOCHI PACKPBITHI, U3JI0XKEHBI JIO-
TUYHO, 0€3 CyIIECTBEHHBIX OUIMOOK, TOKa3aHO YMEHHE MJUIIOCTPUPOBATH TEOPETUYECKUE TOJI0-
JKEHUs1 KOHKPETHBIMU IIPUMEpPaMU, IPOAEMOHCTPUPOBAHO YCBOCHUE paHEE U3YYEHHBIX BOIIPOCOB,
c(OpMHUPOBAHHOCTh KOMITETEHIIUH, YCTOWYUBOCTD UCIIOJIb3YEMBIX YMEHUHN 1 HAaBBIKOB. Jlomycka-
IOTCS] HE3HAYUTEIIbHbIE OIIUOKH.

Ol1leHKa «He 32a4YTEH0» BBICTABISETCA, €CJIM HE PACKPBITO OCHOBHOE COJEpXkKaHUE y4eO-
HOT'0 MaTepHaia; 0OHapyKeHO He3HaHHe WK HelOHUMaHue OOoJbIlei Ui HauboJiee BaKHOW Ya-
CTH y4yeOHOIro Marepuaina; JOMYyIIEHbI OIIMOKU B ONPEJCICHNUN MOHATHI, KOTOpblEe HE UCIpPaB-
JIeHbI TOCJIe HECKOJBKUX HAaBOSIIUX BOIMPOCOB; HE C(HOPMUPOBAHBI KOMIETEHLIUH, YMEHUS U
HAaBBIKH.

Kpurtepuu onieHuBaHus YCTHOIO 0TBETa HA IK3aMeHe
DK3aMeH CIyKUT GOPMOI KOHTPOJISI YCIEIIHOTO BBITOJIHEHUST 00y4JarolUMUCs BCeil mpo-
rpaMMbl yueOHOH auciuminHbel. @opMy 3K3aMeHa BBIOMpAET MPernoaaBaresb. DK3aMeH MOXET
MIPOBOJIUTHCS B MUCHbMEHHOM MJTH YCTHOM (hopMe, HO Yalle BCEro MPOBOIUTCS B (hopme cobeceno-
BaHUs 1O OWiieTam.
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OneHka «OTJIHYHO» CTABUTCS, ECIIH:

1) mOHO pacKpHITO CoAepIKaHuE MaTeprana OUeTa;

2) MaTepuall U3JIOKEH IPaMOTHO, B OIpPECIIEHHON JIOTMYECKOM IOCIEeI0BaTEIbHOCTH,
TOYHO MCIIOJIb3YETCs TEPMUHOJIOTHS;

3) nokazaHo yMEHHUE UIUTIOCTPUPOBATh TEOPETUUECKHE NOJIOKEHUS KOHKPETHBIMH ITPUMe-
pamu, IPUMEHATh UX B HOBOM CUTYalluy;

4) NpoAEMOHCTPUPOBAHO YCBOCHUE PaHEE U3YUEHHBIX COIYTCTBYIOLIUX BOMPOCOB, chop-
MHUPOBAaHHOCTb ¥ YCTOMYMBOCTh KOMIIETEHIIUI, YMEHUI U HABBIKOB;

5) oTBeT po3BYyYa CaMOCTOATENBHO, 0€3 HABOASIIMX BOIIPOCOB;

6) nony1eHbl 0JIHA — IBE€ HETOYHOCTH IIPU OCBELLIEHUU BTOPOCTENIEHHBIX BOIIPOCOB, KOTO-
pBI€ UCTIPABIIAIOTCS 110 3aMEYAHUIO.

OneHka «XOpomo» CTaBUTCS, €CIIM OTBET YJOBJIETBOPSAET B OCHOBHOM TPEOOBAaHUSAM Ha
OLICHKY «OTJIMYHO», HO IIPY 3TOM MMEET OJUH U3 HEIOCTATKOB:

1) B u3n0k€HUNU 1ONYILIEHbl HEOOIbIINE IPOOEIIb, HE UCKA3UBILNE COJEPKaHUE OTBETA;

2) nomyuieHbl OAMH — JIBa HEJI0YeTa IIPHU OCBELIEHMH OCHOBHOI'O COJepXKaHUs OTBETA, UC-
IIPaBJICHHBIE 110 3AMEYAHUIO IK3aMEHATOPA;

3) nonyuieHsl omuOKa Uiy 6osiee AByX HEAOUYETOB IPU OCBEIIEHUH BTOPOCTEIIEHHBIX BO-
IIPOCOB, KOTOPBIE JIETKO UCIPABIISIIOTCS M0 3aMEYAHUIO IK3aMEHATOPA.

OneHka «yA0BJIETBOPHTEIBLHO)» CTABUTCS, ECIIN:

1) HENOJIHO WJIM HEMOCIIEJ0BATENIBHO PACKPBITO COAEPKAHNE MAaTEpUalla, HO IIOKAa3aHo 00-
1iee IMOHMMaHUE BONPOCA U MPOAEMOHCTPUPOBAHBI YMEHHs, JOCTATOYHBIE NI JAJIbHEHIIETO
YCBOEHHSI MaTepuaa;

2) UIMENHCh 3aTPYAHEHUS UM JOIYIIEHBI OIINOKYU B ONPE/IEICHUH TOHITHH, UCII0JIb30Ba-
HUU TEPMUHOJIOTUH, UCTIPABJICHHBIE I10CJIE HECKOIbKUX HABOSIINX BOIIPOCOB;

3) pu HETOJIHOM 3HAaHUU TEOPETHUYECKOr0 MaTepraa BeIABICHA HEJOoCTaTOYHAsA chopMu-
POBaHHOCTh KOMIIETEHIIMH, YMEHHUI U HaBBIKOB, CTYJICHT HE MOXKET IPUMEHUTHh TEOPUIO B HOBOM
CUTYallNH.

O1eHKa «HeYAOBJIETBOPUTEIBLHO» CTaBUTCS, €CIIU:

1) He pacKpbeITO OCHOBHOE COJiepKaHKe Y4eOHOro MaTepHala,

2) oOHapy>K€HO He3HaHWE WJIM HEMOHMMaHue OOoJbIIel YacTH Wik HanloJiee BaKHOM Ja-
CTH y4eOHOTO MaTepuana;

3) nony1ueHsl OMOKYU B ONPEEIICHUHN IOHATUH, TPU UCIIOJIB30BAHUN TEPMUHOJIOTHH, KO-
TOPBIE HE UCIIPABIIEHBI ITOCJIE HECKOJIBKUX HABOASAIIUX BOIIPOCOB.

4) He copMUPOBAaHbI KOMIIETEHIIUN, YMEHUS U HaBBIKU.

Bonpocsl k 3auery

®uszunonorus Bo30yIMMbIX 00pa3oBaHUM

1 TlonsATHe 0 pa3aApa’kuMOCTH, BO30OYIUMOCTH, BO30YXIEHUH, TOPMOKEHUH, BO30YIU-
MBIX U HEBO30YIMMBIX TKaHAX, CHEU(PUUECKUX U HECTIEU(PUUECKUX MPOSBICHUAX BO30YXKICHNUS,
pa3ipaKeHUHU U Pa3IpaXKUTENIX — aJJIeKBaTHBIX U HeaZlekBaTHBIX. Knaccudukanus pa3npaxureneit
10 XapaKTepy U CUIIe.

2. 3axoH cuibl. 3HaU€HHE JUIMTEIBHOCTU pa3apakeHus. KpuBas cuiibl- IMTEIbHO-
ctu. Peobaza, «1mone3Hoe» Bpemst IeHCTBHS pa3paxHuTeNsi, XpOHAKCHSI.

3. 3aBHCHMOCTb OTBETHOM peakiuu OT rpaaueHTa (3akoH [{ro0ya-PeliMona) u o0bsicHeHHe
€ro sBJIeHHEeM aKKoMoJaluu. MexaHu3M akkoMOo/lalluu, ero 3HaueHHe.

4. BinsiHue MOCTOSTHHOTO TOKAa Ha BO30yAMMbIe 00pa30BaHUs

5. MemOpaHHBIN MOTEHIIMAJ MTOKOsI, €r0 BEJIMYNHA, TEHE3UC C TOUYKU 3pEHUs 0011e-
NPUHATON MEeMOpaHHO-MOHHOW TEOpHH, 3HAYCHHE M30MpATeNbHONW MPOHHIIAEMOCTH MEMOpaHBbI
KJIETOK B (pOpMHPOBAHMM MEMOpPAHHOTO MOTEHIIMAJA MTOKOsI, POJIb aKTUBHBIX MEXaHHU3MOB B €r0
nojaepxxanuu. 3Hauerne MIIIT kak paxTopa, 00yCIOBIMBAIOIIET0 BO30YIMMOCTb.

6. Ilorenmmansr aeiictBus. CrocoObl perucTpalyy, BeIUYHNHA, MEXaHU3M T€HEpaIlnH.
[ToHsTHS TOPOrOBOr0O MOTEHIMANA, KPUTHUECKOTO YPOBHS JEMOJISpU3ALMM, NTHKAa MOTEHIHala
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JICUCTBHS, CIICJIOBBIX TIOTCHIIUAIOB. 3HAYCHUE MOTEHIIMAIOB ACHCTBHSI KaK YHHBEPCAIHLHOTO CIIO-
C063, KOAWPOBAHHUA U NECpCaavdn I/IH(bOpMaI_[I/II/I B OPraHu3Me JXUBOTHBIX 1 4YCJIOBCKA.

7. BomnHa B030YXICHHUS KaK COBOKYITHOCTh M3MEHEHHI JICKTPHUYCCKOTO COCTOSHHS MEM-
Opanbl, ee aHanu3. MI3MeHeHue BO30yAMMOCTH, COIPOBOXKAAIONINE pa3HbIe (a3bl BOJHBI BO30YK-
JICHUs: abCONIOTHAS U OTHOCHTENIbHAs PepakTepHOCTD, IK3aIbTallHs, CyOHOPMAIbHOCTD, (ak-
TOPBI, 00YCIIOBIMBAIOIINE H3MEHEHHE BO3OYAMMOCTH. 3HAYCHHE aHAIN3a OJJMHOYHOM BOJIHBI BO3-
Oy>KICHUsI 1151 MIOHUMAHUSI 3aKOHOMEPHOCTEH PUTMUYECKOTO BO30YIKICHHUS.

8. MecTHOE U pacnpocTpaHsIonieecs: BO30yXIeHHEe. XapaKTepUCTUKAa MECTHOTO U pac-
HPOCTPAHSIONIET0Cs BO30YKACHUS. MeXaHu3M MpoBeeHUs BO30Y ) AeHUs. DaKTOp HAIEHKHOCTH
npoBeneHusi. OCOOCHHOCTH BO3HUKHOBEHUS PACIPOCTPAHSIONIETOCS BO30YXKICHHS B OJUHOYHOM
BOJIOKHE: MIPABHJIO «BCE MJIK HEYETON.

9. Tlapabmo3 mo H. E. BBemeHckoMy, ero craauu, 3HAYCHUE [JIs1 TOHUMAHUS
MEXaHHU3Ma BTOPUIHOTO TOPMOKEHHSI.

@uU3HOIOrUs HEPBHOW CUCTEMBI.

1 3naueHue HepBHOI cucTeMbl, ee pa3BuTUE OCHOBHBIE CTPYKTYpPbl HEPBHOM TKAHU U UX
¢dyHKIMOHaNTBHOE 3HaYeHHE. CTPYKTYypHBIE 0COOCHHOCTH HEWPOHA, 3HAYCHHE €T0 OTACNbHBIX Ya-
creit. Knaccudukanus neitponos. Helipornus u ee GyHKIIMOHATBHOE 3HAUCHUE.

2. CrpykTypa v (yHKIHH HEPBHBIX BOJIOKOH. be3aMuenmHOBbIe 1 MUEIHMHOBBIE BOJIOKHA.
OcobenHnoctu npoBeaeHus Bo30yxaeHus B HuX. Kiaccudukaiysi HepBHBIX BOJIOKOH IO CKOPO-
CTHU NMPOBEJEHUS BO30YXKAEHUS, BO3OYIUMOCTH U JIAOMJIbHOCTHU. 3011MpOoBaHHOE U IBYCTOPOH-
Hee npoenieHne Bo30yxaeHus. [IpakTiudeckas HEyTOMIISIEMOCTh HEPBHBIX BOJIOKOH.

3. Cunancel. CTpoeHHe cHHaIca. DIEKTPOTOHUYECKHE U METUATOPHBIE CHHAIICH, Me-
XaHHU3M MPOBEJCHUS BO30YXAeHUs B HUX. BeniecTBa, BRIMOMHSAIOMIKNE POJIb MEAUATOPOB. 3Ha-
YyeHue OeNKOB-pelenTopoB MOCTCHHANTHYECKONH MeMOpaHbl. Bo30ykmaromme u TOpMO3HBIE CH-
Harncel. Mexanusm reneparuu BIICIT u TIICII. Paznuunbie BUibl CHHAIICOB.

4. TlpoBeneHue BO30YXKJEHMS yepe3 LEHTPAJIbHBIE CHUHAICHl M CBSA3AaHHBIE C ATUM
coiictBa [ITHC: omHOCTOpOHHEE HpOBeneHHE BO30YXAEHUS, cyMMalus (IocienoBareibHas U
IPOCTPAHCTBEHHAs ), SIBJIEHUE TOCIENEHCTBUS, TpaHC(hopMalLusi puTMa, yTOMIIIEMOCTb. 3Haye-
HUE MEIMATOPHBIX CUHAIICOB KaK aImapara peryJsiliid HEpBHOU CUCTEMBI.

5. Pedrekc kak OCHOBHOW aKT HEPBHOM JeATEIbHOCTH. PediekTopHBIN npuHIIUT pa-
0OTBI HEPBHOW CHUCTEMBI U €T0 peau3alus MyTeM ocyliecTBiIeHus pediaexcos. OnpeaeneHue pe-
draekca. O6mias cxema pedieKTopHOM 1yTH. MOHO- ¥ TOJTUCUHANITUYECKUE PePIEKTOPHBIC TyTH.
[Tonstue o pedaexropHoM koiblie. CoBpeMeHHbIE MPEACTABICHUS O HEPBHBIX LEHTpaxX U UX
cBomcTBax. Knaccudukamms pedaekcos.

6. Topmo’keHue B IIeHTpaJbHOW HEpBHOH cucteme. OmnpeneneHue TopmoxxkeHus. OT-
kpbiTue Topmoxkenus B [IHC 1. M. CeuenoBbiM. Paznuunbie BUIBI TOPMOKEHUS: BTOPUYHOE U
IIEpPBUYHOE, J€- U TUIEPIIOIAPU3ALMOHHOE, IIPE- U IOCTCUHANTHYECKOE. MeXaHN3M UX BO3HHUK-
HOBEHHUS U 3HaUEHUE.

7. Koopaunamus ¢yHkuuii opranusma. Ponbs oO6patHoil addepenTanu B KOOpAUHALIMN
¢byukumii. B3anmopelictBue nporeccoB Bo30y:xieHus u Topmoxkenus B LIHC, uppaguanus u un-
OyKuus. PeIUIpOKHOCTh KaK YaCTHBINM Cilydail MHIYKIIMHU, €€ MEXaHW3M U 3HaUeHHe JJIs 00bsc-
HEHUSI KOOPJUHUPOBAHHOW pabOThI IIEHTPOB, HHHEPBUPYIOIIUX MBIIIIIbI-aHTarOHUCTHI. [1puH-
LUIIBl JOMUHAHTHI 110 A. A. YXTOMCKOMY U €T0 3Hau€HHUE.

8. CmmuHON M03r. OCOOEHHOCTH CTPYKTYpHOU opranmu3anuu. [IpoBogHUKOBas U pe-
dekropHas QyHKUUH, UX 3HAYCHHUE.

9. CrpykrypHas opraHu3amus U QyHKIUH MPOJOJITOBATOTO MO3ra W Mocta. DyHKIHMH
CPEIHEro Mo3ra.

10. PerukynspHas Gpopmanusi: ICTOPUS U3yUEHUS, ITATOAPXUTEKTOHUKA U CBSI3HM, 00JIeT-
qalouue ¥ TOPMO3HbIC BIUSHUSA, 3HAaUCHUE PETUKYJIAPHON GopmMaiuu B obecrieueHUH ajarn-
tanuu Bo30yauMocTu HeiipoHoB [THC mpu pa3nuuHBIX COCTOSTHUSX OpraHU3Ma M Pa3IMYHBIX
YCIIOBUSIX BHEILIHEN CPEIbI.

11. HeiiponHast opranu3aiius, CBSI3H U (QYHKIIMH MO3KEUKa, TIOCIEACTBHUS €r0 yIaICHHUS.
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12. TIpomexyTouHblii MO3r. DYHKIIUM Tajlamyca: Hecnenuduueckue, cnenuduieckue u
acconatuBHbIC sapa. PYHKINK HAAOYTOpbs U TUIIOTAIaMYyCa.

13. TlogkopkoBbIe sipa nepeaHero Mosra (0a3aibHbIC TAaHTIINN).

14. JlumOuueckasi cuCTeMa MO3ra: €e CTPYKTypHas OpraHu3aius U poiib B ((OpMUPOBAHUN
Pa3IMYHBIX YMOLIMOHAIBHBIX COCTOSIHUN M MOTHUBALIMOHHBIX PEAKIIUM.

15. BereraTtuBHas HepBHAsl CUCTEMa, €€ CTPYKTYPHbIEC U (PYHKIIMOHAIbHBIE OCOOCHHOCTH.
CUMMaTHYeCKUid ¥ MapacuMIATHICCKUN OTACNbI. AJanTallMOHHO-TPO(UYIECKast pOJIb CUMIIATH-
4yeckoi HepBHOM cucTtemsl 1o JI. A. OpbOenn.

16. Kopa 6onpuiux nomymapuid. JIpeBHss, crapas U HOBasi KOopa, HUTOAPXUTEKTOHHUKA,
(GyHKIIMOHATBFHOE 3HAUYCHNE OCHOBHBIX THIIOB KOPKOBBIX HEHPOHOB. COBpEMEHHBIC MPECTAB-
JICHUS O JIOKanu3auuu (QYyHKIUI B KOpe: CEHCOpHBIE (IEpBUYHbIE U BTOPUYHBIE), MOTOPHBIE U
accouraTuBHbIC 30HBI. [IOHATHE O PYHKIIMOHAIBFHOHN CIICIMATU3ALMH JIEBOTO U MPABOT'o MOJTyIIa-
pHil TOJIOBHOTO MO3Ta.

17. MeTonbl n3ydeHust GyHKIIUNA KOPBI TOJIOBHOTO Mo3ra. MOHOBAsI 2JIEKTPUUYECKAST aK-
TUBHOCTH KOPbI, OCHOBHBIE PUTMbI, BbI3BaHHbBIE TOTEHIUAbI. [IepBUUHBIN U BTOPUYHBIN OTBET,
UX aHaJu3, 3HaUCHUE.

18. CoBpeMeHHbBIE TPEACTaBICHUS O MEXaHM3Max CHa U OOJIPCTBOBAHUS, UX CMEHE.
Buner ca: MensieHHbI U OBICTPBIN, WX 3HaueHue. CHOBUICHHS, MEXaHU3M CHOBUIeHUN. Oc-
HOBHbIE YPOBHH 0OJIPCTBOBAHMSI, MEXAaHU3MBI UX 00€CIICUCHHS.

Briciias HepBHas 1€4ATEIbHOCTD U aHAIU3ATOPBI.

1 Xapakrepuctuka 0e3yClIOBHBIX pedIeKCOB, Kak 0a3bl Ui BBIPAOOTKH YCIOBHBIX M
MeXaHH3M HX 00pa3oBaHMs. XapaKTEPUCTHKA YCIOBHBIX pe(IeKCOB, HX KAYECTBEHHBIE TPEUMY-
[IeCTBA B MPUCIIOCOOUTENBHON IBOJIIOIIMH )KUBOTHOTO MHpA.

2. YcnoBus, HEOOXOIUMBIC JIsi 00pa30BaHUs YCIOBHBIX pediiekcoB. MexaHu3M 00-
pazoBaHus yciaoBHBIX pedriekcoB. OOpazoBanue BpeMeHHbIX cBszeii 1o U. I1. [TaBnoBy. CoBpe-
MEHHBbIE TPEJICTABICHUS 0 MEXaHN3MaX HadaJIbHBIX 3TAllOB 00pa30BaHUs YCIOBHBIX pe(IeKcoB
Y TIPEANOJIaraeMble MEXaHU3MbI JIOJITOBPEMEHHOT0 UX coXpaHeHUsl. CUCTeMHasi OpraHu3alus
yCIIOBHOPE(IEKTOPHOU NEATEIBHOCTH.

3. TopmoxeHnue ycloBHBIX pediekcoB. besycnoBHoe BHEIIHee U 3arpeieabHOe TOPMO-
KEHHUE, UX MEXaHU3M U 3HaueHue. Pa3nuyHble ciyyau yCIOBHOTO TOPMOKEHHUS: yracanue, 1ud-
dbepeHnpoBKa, 3ana3ApIBaHue U JIp., UX 3HAUYCHUE.

4. AHanu3 W CUHTe3 pazlipaxeHuil. BpoxnenHas u npuoOpeTeHHas cocOOHOCTH
MO3ra K aHaJUTHUeCKO# nearenbHocTH. [Iporecc obpazoBanus auddepeHnrpoBok. BpoxaeH-
HBIM U yCIIOBHOPE(IEKTOPHBINA cHHTE3 B Kope. OOpazoBaHue yCIOBHBIX PEQIIEKCOB pPa3InYHBIX
MOPSIKOB, 00pa30BaHME YCIOBHBIX pedIeKCOB Ha KOMILIEKC pa3apaKuTeNnel, IJMHaAMUYeCKIe CTe-
PEOTHIIBI, X POJIb B MOBEJICHYECKUX PEAKIIUSIX OpraHnu3Ma, 3HaYCHUE.

5. CaolicTBa HEPBHBIX MIPOIECCOB, ONMPEEIISIONIUX UHANBUYaTbHbIE OCOOEHHOCTH MOBE-
JeHus. XapaKTepUCTHKa OCHOBHBIX TUITOB BBICIICH HEPBHOM JIEATEIHHOCTH, OOIITUX JIJIS YeTTOBEKA
Y BBICIIUX JKUBOTHBIX. 3HAYCHHE HACIIEICTBEHHBIX (DAKTOPOB M YCIOBUM KU3HU U BOCITUTAHHUS B
(GhOpMHUPOBAHUH TUITOJIOTHYECKUX OCOOEHHOCTEH BBICIIICH HEPBHOM ACATEIHHOCTH.

6. KauecTBeHHBIE 0COOCHHOCTH BBICIICH HEPBHOM JIEATEIILHOCTH YEIOBEKa. Y CTIOKHEHHE
CUTHAJIbHBIX peakliii B Ipoliecce 3BOIIONH KUBOTHOTO Mupa. [losBieHune BTOpoi CUrHalib-
HOU CHUCTEMBI, CBS3aHHOU C BOCIPHUATHEM HH(POPMAIIMK B OTBICUEHHON 1 00001IeHHO# (opme,
ee 3HayeHue B (POPMUPOBAHUH Y YEJIOBEKA BBICHIETO a0CTPAKTHOTO MBIIUICHUS U BBIJICTICHUN U3
OKPY’KaIOILIEr0 dKUBOTHOTO MHUpa. YacTHBIE TUIIBI BHICLIEH HEPBHOM AESTEIbHOCTH Y€JIOBEKa.

7. Tlonsartue 00 aHanu3atopax, ux 3HadeHune. OOmue 3aK0OHOMEPHOCTH DYHKITUNA aHa-
nu3atopoB. Knaccudukanus penentopoB, MEXaHU3M HX BO30YKICHHUS, PELETITOPHBINA U TeHepa-
TOpHBIN moTeHIMabl. Crienuanu3anys pelenTopoB, MOPOry pa3ApakeHus u paziaundenus. [lepu-
dbepudeckuil U EHTPATbHBIN aHAN3 pa3ApaKeHU. AanTaius K HENpepbIBHO ATSIIEMYCS pa3-
JIpa’KEHUI0, MEXaHU3MbI a/IalTalluu.

8. 3putenpHbIil aHanM3aTOp. CBETOMPETOMIISIFOIINAE CPEIbI, AKKOMOJIAIHS €€ MEXaHU3M.
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Hapymenust pedpakmuu: 6J1u30pyKOCTh, 1aTbHO30PKOCTh, acTurMaTu3M. Octpora 3peHus. buno-
KYJISIDHOE 3pEHHE.

9. Crpoenue ceruatku. DoTOpenenTopsl, UX MUKPOCTPYKTypa. MexaHu3msl poTopernen-
nuu. Pasnuunsa QyHKIMY nanodyek U Koybovek, BeToBoe 3peHue. [IpoBoasiye myTa u Kop-
KOBBII OTZEJI 3pUTEIBLHOIO aHAIM3aTopa.

10. CnyxoBoii ananu3aTop. 3HaueHue clyxoBoro anainusaropa. [lepudepuyecknii ot-
JIeJI CIIyXOBOro aHanusaropa. @yHKIUU 3ByKONPOBOAILEIO annapara. BHyTpeHHee yxo, cTpoe-
HUE YJIUTKHU, MUKPOCTPYKTypa oprada Koptu. MexaHu3M BocnpusiTUs 3ByKOB pa3IM4YHOM BbI-
COTHI U TPOMKOCTH. [IpoBoasue myTH U KOPKOBBIMA OTAEI CIyXOBOro aHanusaropa. IIpocrpan-
CTBEHHAs JIOKAJIU3aLlUs 3ByKa.

11. OGoHsTENBHBIN aHaTM3aTOP. 3HAUCHUE aHAIM3a M CHHTE3a OOOHATENIBHBIX pa3jpa-
xeHull. [lepudepuyeckuit oTaen, NpoBOASALINE MYTH U KOPKOBBIM OTAEN OOOHSTEIBHOTO aHa-
nau3aropa. COBpeMEHHbIE THITOTE3bI BOCIIPHUSTUS OOOHATEIbHBIX Pa3IpaXKeHUI.

12. BkycoBoii ananu3zatop. [lepudepuueckuii oTaen, mpoBOIsIINE TYTH U KOPKOBBII OT-
JIeJI BKYCOBOI'O aHaJIM3aTopa. 3Ha4eHHE aHaJIM3a U CUHTE3a BKYCOBBIX pasipaxxeHuil. DakTopsl,
OIpeESIONINE YyBCTBUTEIBHOCTh BKYCOBOT'O aHAJIN3aTOopa.

13. Kosxnblit ananu3zatop. Knaccudukanus u cTpykrypa peLenTopoB KoXKu. 3HaYeHHe pas-
JIMYHBIX BUJOB KOKHBIX PELENTOPOB, MEXaHNU3M UX BO30yxkaeHus. [IpoBoasiue myTi u KopKo-
BBIIl OT/IE]I KOXKHOTO aHAJIN3aTopa.

14. BectuOynspusiii ananuzarop. CTpoeHne, MexaHu3M (QYHKIIMOHUPOBAHUS U 3HAYCHHE
BeCcTUOYJISIpHOro aHanu3aropa. [IpoBojsiiye myTu U KOPKOBBIM OT/IElI.

15. /IBurarenbHblil aHanu3aTop. PenentopHselil anmapar Mbl U cyxoxuiauil. CtpoeHue
MBILIEYHOT0 BepeTeHa. OcoOEHHOCTH MHHEpBAluu UHTpady3aibHbIX BOJOKOH. I[TpoBogHMKO-
BbIIl U KOPKOBBIN OTJIEJIbl JBUTAaTEIbHOTO aHAIIM3AaTOPA U €ro 3HAaU€HHWE B OpraHU3alluy JBUTa-
TEJBHOIO aKTa.

@®U3MOIOTHS IBUraTEIbHOIO anmapara.

1 VYabrpacTpyKTypHas opraHu3aius ckeleTHbIX Mbli. CokpaTtuTenbHble Oenku. buoxu-
MUSl, SHEPreTUKa U MEXaHU3M MBIIIEUHOrO0 COKpallleHUsl U pacciabieHus. TemiooOpa3oBaHue B
MBIILIIAX U €70 3HAYEHHUE.

2. HepBHO-MBIIIEYHbIE CHHAICH, PAaCHPOCTPAHEHHE BO30YXKACHUS IO CapKOJIEMME.
Poip capkomia3zmMaTHYeCKOTro peTUKYJIyMa U HOHOB KaJblUsI B CONPSKEHUH BO30OYXKAECHUS U
cokpaieHus MpItel. [lonsTue o ABurarenbHoi equnmie, Buabl J{E, nx mopdodpyHKIIMOHaIbHBIE
OCOOEHHOCTH.

3. XapaxTepucTuka COKpaTuTebHON (PyHKIMK MbIl. OJJHHOYHOE COKPAIIEHHE MBIIIIIIH,
ero aHanu3. BenmmunHa u ckopocTh cokpaiieHus. Teranyc, ero BUIbl, MEXaHU3M. TOHYC MBIIIII,
€ro 3Ha4eHHEe, MEXaHU3M CAMOPETYJISALUN.

4. Cuna wmbimm. Pexums! cokpamienuid. CtaTuueckass W JuHamMHuyeckas pabora
MbI. YTomiieHue. [IpaBuiio cpenHnx Harpy3ok u aktTuBHOro otasixa M. M. Ceuenosa.

5. I'magkme wmpimmpsl. CTpyKTypHbIE U (YHKIMOHAJIBHBIE OCOOCHHOCTH TJIAJKHX
Mblii. HepBHbIE U T'yMOpasbHbIE BIUSHUS HA TOHYC TJ1aIKOH MYCKYJIaTyphbl.

Bonpocs! k 3k3ameHy
®U3M0JI0TUsl CUCTEMBI KPOBH

1 TlonsTHe cucTteMbl KpOBU. 3HaUEHHE KPOBHU. Y CIIOKHEHUE COCTaBa U CBOWCTB KPOBU B
IIPOLIECCE DBOIOLUU.

2. CocraB mia3Mbl KpoBA. OCMOTHYECKOE JTABJICHUE, €r0 3HAYCHHE, TTO/IICPIKaHue TIOCTO-
aHcTBa. PH KkpoBH, ero 3HaueHue, noAiepKaHnue OCTOSHCTBA.
OputponuTsl. ['eMorino6uH, ero KOJINYeCTBO, CBONCTBA, COCTUHEHUSI.
JlelikonMTHI, MX BBl U 3HaYeHne. COBpeMEHHbIE MTPEICTAaBICHUS 00 UMMYHHTETE.
TpomOouwmTel. KonmuecTBo, crpoeHne u GyHKIIMHA TPOMOOITUTOB.
CaepThIBaloIIas ¥ AaHTUCBEPTHIBAOLAS] CUCTEMBI KPOBH.
I'pynmet kpoBu. Pesyc-dakrop. [IpaBuna nepenuBanrue KpoBu

No ook ow
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8. HMmmyHHbIe peaknuu opranu3ma. T- u B-numdonutel, nx koonepamnus B UIMMYH-
HOH peakuuu. IMMyHOTTI00Y/IMHBI, X THIIbI, CTPYKTYpA.

9. OO0pa3oBaHue 1 pa3pylIeHHe KIETOK KPOBH B OpraHU3Me B3pOCiIoro yejaoBeka. Peryiis-
111 KPOBETBOPEHUSI.

Du3noIOrus CEpACYHO-COCYAUCTON CUCTEMBI

1 OOGmas cxema KpoBo- U JauMdpooOpanieHus. 3HaueHue KpoBooOpaIieHus. IBOOLHUS
CHCTEMbI OPraHOB KPOBOOOPAILIEHUS.

2. MopdodyHKIMOHATBHBIE OCOOCHHOCTH AaTUITMYECKOW TKaHU cepiua. ABTOMATHA. €€
MeXaHU3M. DJeKTpokapanorpadus.

3. CrpyktypHble ¥ (YHKIMOHAIbHBIE OCOOCHHOCTH OCHOBHOM TKaHH CEpICYHON
MBIIIIBI. AHAJIN3 CEPASYHOro nuKiIa. ToHbI cepaua.

4. MeMOpaHHBII TOTEHLIMAT U MOTSHIIMAJ JeHCTBUS pabouero Mmuokapaa. i3smenenus Bo3-
OyAMMOCTH BO BpeMsl CEpJICUHOr0 LUKIIA. 3HaY€HHUE JUIUTEIILHOCTH pe(pakTepHOro nepuoja.

5. IIpoBenenue BO30y>kIeHUS 10 OCHOBHOW M aTUITMYECKON TKaHsaM cepaua. [Ipencepanas
Y JKEIyI04KOBas dKcTpacucronus. KoMmneHncaropHas naysa, IpU4YHUHBI €€ ITOSIBICHUS.

6. Cucromuueckuil 1 MUHYTHBIH 00beMbI KpoBU. PaboTa cepala u BIUSHUE HA HEE Te-
MOJMHAMHUYECKHX YCII0BUM. Pe3epBHbIE CHIIbI cepAaLa.

7. VIHHepBauus cepjla 1 perysiiys ero AeITelbHOCTH.

8 OObeMHas U TMHEeWHas CKOPOCTb ABMKEHHs KPOBHU 10 cocyaaM. HempepbIBHOCT TOKa
kpoBu. [lynbcoBas BoiHa. OcOOEHHOCTH JIBUKEHUS KPOBHU IO KaIMJLISIpaM U BEHaM.

9. KpossiHOoe naBiieHue, ero 3HaueHue. PacnpeseneHre KpoBIHOTO AABJICHUS B COCY/IH-
cToM pyciie. 3MeHeHne BelTMYUHbI KPOBSHOTO AaBJIEHUS IPU Pa3IMYHbIX COCTOSHUSAX OPraHUu3Ma.
Perymsiuys KpoBsSHOTO AaBJICHUS.

10. HepBHO-TyMOpasbHAsE PErYJIALUS TOHYCa COCYIOB.

11. Peakuus cepie4HO-COCYIUCTON CUCTEMbI HAa U3MEHEHHE OKpPY’Kalollel TeMIeparypsl,
($U3NYECKyI0 1 YMCTBEHHYIO padoTy, MOJIOKEHHE Tella, YyCKOPEHHUE.

12. JIumdooOpazoBanue u 1umMpooOparieHue.
®u3noIorns JbIXaHUs
MexanusMm Broxa U Bbioxa. JKM3HEHHAs EMKOCTb JIETKHUX U €€ CllaracMble.
["a3000MeH B nerkux u tkansx. [lepenoc CO2 u O2 KpoBbIO.
Perymsiums npixanus.
Oco0eHHOCTH JbIXaHUs MPU Pa3IMYHBIX YCIOBUAX: IPU MBIIIEYHON paboTe, B yCIOBUIX
MOBBIIIEHHOT'O ¥ TOHWKEHHOTO aTMOC()EPHOro 1aBICHUS.
®dusznonorus nuiieBapeHus
1 3navenue numeBapeHus. CekpeTopHbIi npoiecc. BHEKIETOUHOE U BHYTPUKIETOYHOE MHUIIe-
BapeHHUe.
2. Mertoabl uccnenoBanus pyHKIMI opraHoB nuneBapenus. 3Hadenue Tpyos M.I1. [TainoBa u
€ro IIKOJIbI B pa3paboTKe GU3NOIOTUH MUILEBAPEHUS.
3. CocTtaB 1 CBOMCTBa CIIIOHBI. Perysiuus 1esTeIbHOCTH CITIOHHBIX JKelle3.
4. CocTaB U CBOMCTBa KEIyJOUHOIO COKa. Perynsanus 1eaTeabHOCTH KeNyI0UHBIX JKele3.
5. CocraB ¥ CBOICTBa MOKEIYAOYHOTO COKa. Perysiys BHEITHE CEKPETOPHOU J1eSTETbHOCTH
MOHKEITYJTOYHOM JKETIE3bI.
6. Kumeunslif cok: cocras, cBOWicTBa, MEXaHU3M €ro cekpeuuu. IlpucreHounoe nuieBape-
Hue. Perynsmus cekpenuy KMIEeYHOTo COKa.
7. Ponb meueHu B mMIEeBapeHUH. Perymsuus xemdueoOpa3zoBaHus U xkEémueBblienenus. pyrue
GYHKIMY [TEYEHH.
8. BcacwiBaTenbHas (pyHKIMS MUIIEBAPUTENILHOTO anmnapara. OyHKIMY IeYeHH, CBI3aHHbIE C BCa-
CHIBAHHEM.
9. JiuraresnbHas (GYHKLUS MUIIEBAPUTEILHOTO alIapara.
DuU3n0I0rUs YHIOKPUHHBIX JKENE3
1. BunouxoBas xene3a. Onudu3. BHyTpucekperopHas (yHKLIUS MOIKEITYIOYHON Ke-

PR

JIC3BbI.
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2. Perymsauus QpyHKIHI SHIOKPHUHHBIX JKETE3.

3. ®yskuuu runogusa.
1. DupokpuHHbIE Xene3bl. MeTobl UX u3y4yeHHs. | OpMOHBI, X CTPYKTYypa, MEXaHU3MBbI JIeHi-
CTBUSL.

2. ODOyHKIWU NMTOBHIHOMN M MapanMTOBHIHOM JKeJles.

3. DyHKIWU HAIMOYECYHUKOB.

OOMeH BelecTB U SHEPTruu
1. OcHoBHble 3Tanbl 0OMeHa BeniecTB B opranusMe. [lonsaTie o MexxyTouHoM 0OMEHE M METOax
ero u3yuenus. Ponb pepmMeHTOB B 0OMEHE BEIECTB.
2. 3HaveHue BUTAMHHOB. BoJopacTBOpHMEBIE BUTAMUHBI.
3. Hopwmbl nuTaHus B 3aBUCUMOCTH OT YCJIOBHUI KHU3HHU U TpyAa. KauecTBEeHHbIE CTOPOHBI IUTA-
HUSL.
4. BonHo-MHHEpaIbHBI 0OMEH. 3HaueHHe BOJbl 1 MUHEPAJIbHBIX BEUIECTB B opranusme. Pery-
JSLMS BOJHO-MUHEPAIBHOTO OOMEHA.
5. OOMeH KupoB.
6. OOmMeH yrieBoioB. VX poiib B opranuzMe. MexaHu3Mbl, peryJIHPYIOIIAe COJCPIKAHHUE YTIICBO-
JIOB B KPOBH.
7. BuTamHHBL: UX OTKpPBITHE, 00IIast XapaKTePUCTHKA, 3HaUCHHE. JKUPOPaCTBOPUMBIC BUTAMUHBI.
8. Meronpl mpsiMoit 1 HenpsAMOit kanopumeTpur. OCHOBHOI 00MeH. DakTOpbI, BIUSIONINE Ha OC-
HOBHOM OOMEH.
9. WMsorepmus u ee 3HaueHue. Perymsmus Termnoo0pa3oBaHus U TEIIOOTIAUH.
10. O6meH GenkoB: (PU3HOTOTHYECKOE 3HAUCHUE AMUHOKHUCIIOT, TIOJTHOIIEHHBIC U HETIOJTHOIICHHEIC
OeJIKH, a30TUCTBIN OanaHC, KOHEYHBIE TPOYKThI OOMEHa OEIKOB, BO3pACTHBIE 0COOCHHOCTH Oel-
KOBOTO OOMEHA.
®u3nonorus BhIICICHUS

1 3naveHue mporeccoB BeineieHUs1. KOHeUHBIE MPOTyKTHI 0OMEHa. DKCTpapeHATbHBIC TTYTH BbI-
JeNeHHsl. DBOJIOLNS OPTaHOB BBIICTICHHUS.
2. CocraB u cBoiictBa MmouH. [Iporiecc MmoueoOpazoBaHmsL.
3. Perymsiius ModeoOpa3oBaHUsS U MOYEBBIICICHUSI.

6.3 OneHouHbIe cpeacTBa ISl NIPOBEPKH YPOBHS ¢()OPMUPOBAHHOCTH KOMIIEeTEHIM

OIIK-8, IIK-2
TecThl cofepKaT CISAYIONINE THITHI 33 JaHHI:
Ne 3ama- Bec 3apa- | PesyabTart oneHuBanus (0aJuibl, HOJTyYeH-
Tun 3aganus HUSA HbI€ 32 BBINOJHEHHE 32/IaHNs / XapaKTepu-
s (0aswn) CTHKA NMPABWJIBHOCTH OTBETA)
3aJIaHuUs 3aKPHITOTO 1,23 1 Gamn 1 6 — moJIHOE MPaBUIIBHOE COOTBETCTBUCE;
THUIIa C BBIOOPOM 0/1- 0 6 — ocTanbHBIE CiTy4yan
HOT0 npasuiabHOro (1
u3 4)
3a/IaHMsl 3aKPBITOTO 4.5 6,7 |2 0auia 2 6 — MOJTHOE MPABWIIBHOE COOTBETCTBHE (T10-
THUTIA C BBIOOPOM He- CJIeIOBATENIbHOCTh BAPUAHTOB OTBETA MOKET
CKOJIBKHMX IIPaBUJIb- OBbITH J11000i1);
HBIX OTBETOB (3 U3 6) 1 6 — eciu momyiieHa OJHA OMIMOKA / OTBET
MPaBUJIbHBIN, HO HE TIOJIHBI;
0 6 — ocTanbHBIE CiTy4yan
3a/1aHMsl 3aKPBITOTO 8,9 2 6amna 2 0 — MOJIHOE MPaBUIILHOE COOTBETCTBHUE;
THUTIA Ha YCTaHOBJIE- 1 6 — ecnu momyIieHa oHa OMKMOKa / OTBET
HUE COOTBETCTBUSA (4 MPaBUIbHBIN, HO HE TIOJIHBIH;
Ha 4) 0 6 — ocTanmbpHBIE CITyYaH
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THUIIA C Pa3BEPHYTHIM
OTBETOM

3a/laHK€ 3aKPBITOrO 10, 11 2 Oaiuta 2 0 — MOJIHOE MPaBUIILHOE COOTBETCTBHE;
THUIIa HA YCTaHOBJIE- 1 6 — ecnu gomymieHa oHA OMIMOKA / OTBET
HHE T0CJIEI0BATENb- IPABWJIBHBIA, HO HE TOJIHBIH;

HOCTH 0 6 — ocTanmpHBIE CITy4Yan

3a/1aHUsI OTKPBITOTO 12,13 3 Gaina 3 0 — moJIHOE MPaBUIBHOE COOTBETCTBUCE;
THIIA C KPATKKM OTBE- 0 0 — ocTanbHBIC CITyYaH.

TOM

3a/IaHHS] OTKPBITOTO 14, 15 5 6amwioB | 5 6 — MOIHOE MPaBUIILHOE COOTBETCTBHUE;

3 6 — ecnu gomymieHa OJHA OIMMOKa/HETOY-
HOCTb / OTBET MPABUJIHHBIN, HO HE TIOJTHBIN;

0 6 — eciu gomyineHo 6oee OAHOM OmuoOKH /
OTBET HENPABUIIBHBIN / OTBET OTCYTCTBYET

dopmupyemasi KOMIeETEHIIUA

Nuaukatopsl ¢)OpMUPOBAHHOCTH KOMIIETEHIMHU

OIIK-8. CiocobeH oCcyIIecTBIATH Tie-
Jarorm9ecKyr0 JesITeIbHOCTh Ha OC-
HOBC CIICHHUAJIbHBIX HAYYHBIX 3HaHUU

OIIK-8.3 JleMoHCTpUpYET CHEeLMaIbHbIE HAyUHbIE
3HaHUS, B TOM YHCJIE€ B IPEIMETHOM 00IacTn

3aua1me 1. Pe(bHeKCBI, IMOJIYYCHHBIC B )KXU3HU OpraHn3Ma HHAUBUAYAJIbHO, HA3bIBAOTCA:

1. 6e3ycnoBHbIE

2. IpuoOpeTeHHbIE
3. yCIIOBHBIC

4. TOMEOCTaTUYECKHE
Ortger: 3

3aganue 2. KpatkoBpemeHHas repe3apsiika MEMOpaHbl Ha3bIBAETCS:
1. mMemOpaHHBII MOTSHIIAAT TIOKOS

2. TOTEHIWAN JeHCTBUS
3. peBepcus

4. mapabuo3

Otger: 2

33)13HI/I€ 3. CkeneTtHas MbIIIIa HE O6JIa,Z[aeT CIICAYOIHUMHU BaKHEHUIIIMMHU CBOMCTBaAMM

1. musucom

2. COKPATUMOCTBIO, IPOBOAUMOCTBIO

3. DIIACTUYHOCTHIO
4. BO30yAMMOCTBIO
OrtBerT: 1

3aganue 4. Kakue U3 nepedncieHHbIX MPOLIECCOB OTHOCATCS K (YHKIMSIM MTPOJIOJITOBATOTO

mo3sra?
1) Perynsius apixaHus

2) KoopauHanus 1BHKEHHIMA
3) Perynsaius cepeqHoOi AeSITeIbHOCTH
4) 3puTenbHOE BOCIPHUSITHE

5) IIpoBeneHre BO30YkKICHUS

6) CiyxoBoe BOCIIpHUSTHE
Otsert: 1, 3,5

3ananue 5. Kakue u3 nepeyncieHHBIX TOPMOHOB BBIPA0ATHIBAIOTCS THITOGU30M?
1. AdpeHoKopmuKkomponHsilii
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Nucynun

Tupeorponun

AnpeHanua

ComaroTrpornuH

. OCTpOreH

OTBeT 1,3,5

3auaHne 6. Kakue u3 nepedynciieHHbIX pe(IIeKCOB ABISAIOTCS 0€3yCIOBHBIMU?
CocarenpHbIi

MurarenbHbIi
CIIoHOOT/IeJIEHHE HA BUJI MTUILU
YuxaTenbHbIN

Boxnenue aBromo0mIIs

. Urpa na poprenuano

OTBeT 1,2,4

SRR

SouhrwnE

3ananue 7. Kakue u3 mepeunciieHHBIX MPOIECCOB OTHOCATCS K (PYHKIUSAM THIIOTanamyca?
Perynsanus ronoga

Perynsaums xax sl

Koopaunanus neuxeHui

Perymsnus cHa

CiyxoBoe BocpusaTHE

. 3puUTeNbHOE BOCTIPUSATHE

OTBeT 1,2,4

ok wdE

3ananme 8. YcTaHOBUTE COOTBETCTBUE MEXK/Y OT/IEIaMHU TOJIOBHOI'O MO3ra U UX (QyHKIMSIMU.
ITpononroBareiii MO3T : Peryisius apixanus

Mo3s:xeuok : KoopanHanus aBr>KeHUN

I'unoramamyc : Perynsnusa temneparypsl Tena

Kopa Oonbmx nonymapuii : AHaIu3 ceHCoOpHON HH(OpMaIuu

3aganue 9.YcTaHOBUTE COOTBETCTBUE MEX]Iy TOPMOHOM U KeNe30H, €ro BhIpa0aThIBAIOIICH.
Nucynun : [Tomxkenynounas xenesa

Tupoxkcun : lllutoBuaHas xenes3a

Koptuzon : Hagnoueunuku

Tecrocrepon : [1onoBbIe Kene3bl

3ananme 10. YcraHOBUTE MOCIIEI0BATEILHOCTD 3TANOB IPOBEIEHUS BO30YKACHUS MO pediek-
TOPHOM JyTe:

Penenrop

AddepenTHsIii HEHPOH

BcraBouHblli HEMPOH

OddepenHTHBIN HEHPOH

DddexTop

agbrwbnE

3aganue 11. YcTaHOBUTE MOCIEIOBATENLHOCTD MPOIIECCOB MPY BOZHUKHOBEHUH U MOTEHITHAIA
EWCTBUS

1. JlocTmxeHue ACTONSPU3YIONTIM CTUMYJIOM KPUTHYECKOTO YPOBHS

2. BeICTpOE OTKPBITHE TIOTESHITHAI-3aBUCHMBIX HATPHEBBIX KaHAJIOB

3. MaccuHblii Bxoq Nat B kieTky (¢a3a aenonsipuzanun)

4. NuaxktuBanus Na'-kaHaioB u oTkpeiTHe K-KkaHamoB ((ha3a penoaspusarum)

5. Pabora Na*/K*-ATda3sl 1151 BOCCTAaHOBIICHUS TPAJHUECHTOB
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3ananmue 12. )Xuakas 4acth KpOBH, OCTAIOIIASCS TIOCIIC yIaJeHUS U3 Hee (POPMEHHBIX SJIEMEHTOB
OtBeT: mia3mMa KpoBU

3aganue 13. [Iporecc pacnaaa riitoKo3sl €3 KUCIOpoIa
OTBeT: MIMKOJIU3

3apanue 14. OnummuTe MeXaHU3M MMPOBEICHUS HEPBHOIO UMITYJIbCA YEpPE3 CUHAIIC.

Oter: [Ipu HOCTIKEHUH MMOTEHIMANA ICHCTBHS MPECHHANTUYECKONH MeMOpaHbl BHICBOOOXK /1a-
eTcsl MeMaTop, KOTopblid 1udPyHANPYET Yepe3 CUHANTUYECKYIO LIENb U CBA3BIBACTCS C pelen-
TOpaMU OCTCUHANTHYECKONH MEMOpaHBI, BbI3bIBasI €€ JENOISPU3ALUIO WIN THIIEPIIOJIIPU3ALUIO.

3aganue 15. OOBsCHUTE MEXaHU3M U 3HAYCHHE SIBJICHHS PEPPAKTEPHOCTH B MPOIIECCE PACIIPO-
CTpaHeHus noTeHnuana aeiicteus. [louemy cymectBoBanue adCoMOTHOTO pedpakTepHOro nepu-
o/1a o0ecneunBaeT JUCKPETHOCTh U OAHOCTOPOHHEE IIPOBEECHIE HEPBHOTO UMITYJIbCa?

OtBet: PedpakTepHOCTh — 3TO BPEMEHHOE CHIKEHUE WUJIM OTCYTCTBHE BO30YAMMOCTH MOCE re-
Hepanuu norennuana aevcteus (I1/1).

AOGcomoTHBIN pedpakTepHbiii mepuo coBnaaaet ¢ nukoM [1/] u ¢a3oit OpicTpoit penonspusaium,
koraa Na+ -KaHajabl THAKTUBUPOBAHBI M HE MOTYT OTKPBITHCS HU TIPU KAKOM Pa3apaskeHUH.
OtHocutenbHBIN pedpakTepHbIi Mepruo HACTYIAET BO BpeMsl (pa3bl CIE0BOM THIEepIOIsIpu3a-
IIUH, KOT/1a BO30YIMMOCTh BOCCTAHABIMBACTCSI, HO JUIs TeHeparuu HoBoro 1] Tpedyercs cTumymn
BBIIIIE TIOPOTOBOTO, TaK KAk 4acTh Na+ -KaHAJIOB ellle MHAKTUBUPOBAaHA, a MEMOpPAHHBIN MOTEH-
[[MaJj AaJblIe OT KPUTUUYECKOTO YPOBHS.

3naueHue: AGCOTIOTHBIN pedpakTepHbIN IEPHO]] OTPAaHUYUBAET MAKCUMAIIBHYIO YaCTOTY I'eHepa-
uuu [1]1, o6ecnieunBasi AMCKPETHOCTH HEPBHBIX UMITYJILCOB. OH TakKe JeJIaeT MPOBEACHUE OTHO-
CTOPOHHHM, TaK KaK y4aCTOK MeMOpaHbl, TOJILKO uTO reHepupoBaniuii [1/[, cranoBuTCS HEBO3-
OyIMMBIM M HE MOKET OBITh TOBTOPHO JIEMOJISIPU30BAH PACIPOCTPAHSIONIMMCS UMITYJIBCOM, KO-
TOPBIH BBIHYK/IEH IBUTAThCS TOJIBKO BIEpE, K HEBO30YKICHHBIM yUaCTKaM.

(I)opMupyeMaﬂ KOMIICTCHIUSA I/IH}II/IKaTopr C(l)Ole/IpOBaHHOCTI/[ KOMIIETCHIUHU

ITIK-2. CnocoGen ocymectsisath neaa- | [IK-2.1 Tlpumensier ocHoBBl Teopuu (GyHIaMeHTallb-
TOIMYECKYI0 JIeSTebHOCTh MO TMPO- | HBIX M MPUKIATHBIX pa3/iesioB O1onoruu (00TaHUKH, 30-
(buIbHBIM TIpeaMeTaM (JUCHUIUINHAM, | OJIOTHH, MUKPOOUOIOTHH, TEHETUKH, OMOJIOTUN Pa3BH-
MOJyJISIM) B paMKax IPOrpaMM OCHOB- | THs, aHATOMUU YeJIOBEKa, (PU3HOIOTUU pACTEHUH U KU-
HOTO OOIIEro U CpeAHero oouero 00- | BOTHBIX, OOMIEH 3KOJI0THH, TEOPUH SBOJIIOLIUH) IS pe-
pa3zoBaHusl. LIEHHS TEOPETUYECKUX U MPAKTHUUECKUX 3a/1a4.

3aganue 1. Yuutenp roTOBUT JEMOHCTPALIMOHHBIN OMBIT JJIs ypoKa B 8 Kilacce 1o Teme «Jlprxa-
Huey». Kakoii skciepuMeHT Hanbosiee HarsAHO MOKaKEeT MEXaHU3M BJI0Xa U BbIIOXa?

1. M3mepeHue )XxU3HEHHOW €MKOCTH JIETKHUX Y yJaluxcs

2. Mopens Jlonaepca - neMoHCTpanust padoTsl AradparmMbl C MOMOIIBIO CTEKISTHHOW BOPOHKH 1
PE3UHOBOM IJICHKU

3. OmnpeneneHne 9acTOTHI ABIXaHUS JI0 U TTOcie (PU3NIECKON HArpy3KH

4. OnbIT ¢ U3BECTKOBON BOJIOM, IEMOHCTPUPYIOLIMNA COCTAaB BBIABIXaEMOT0 BO3AyXa

Otger: 2

3aganue 2. [Ipu usyuenuu tems! «llumieBapenuey yuutesns miaHupyeT J1abopaTOpHYIO paboTy
IO OTIpEIEeNICHUI0 AeUCTBHS (PEPMEHTOB CIIOHBI Ha Kpaxmall. Kakoil peakTuB cieyeT UCIoib30-
BaTh JJIA JOKA3aTEJIbCTBA PACIIECIUICHN Kpaxmaa?

1. bpoMTUMOJIOBBIN CUHUI

2. Wonamsrit pacTBop
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3. Jlakmyc
4. ®enongranenH
Otser: 2

3aganue 3.

VYuenuk 9 knacca 3agan Bomnpoc: «[louemy npu ucmyre uenosek 6aenneer?» Kakoe o0bsicHeHue
C TOYKH 3peHus (PU3HO0JIOTHH OyAeT Hanboee KOpPEeKTHBIM?*

1. VBennuuBaeTcs yacToTa CEpJACUYHbIX COKPALLIEHUI

2. IIpoucxoauT Cy*’eHHe KPOBEHOCHBIX COCYA0B KOXHU™*

3. TloBblmaercs apTepuaibHOE TaBICHUE

4. YcunuBaercs IOTOOTAEIEHUE

Ortser: 2

3aganue 4.

[Tpu moarotoBke K ypoky mo teme «KpoBooOpaiiieHue» yunuTenb COCTaBIAeT IU1aH Jaboparop-
HOU paboTsl "M3Mepenne aprepuanbHoro nasineHus". Kakoe o0opyqoBanue u MaTepralibl o-
TpeOyIOTCS yyaluMes Uil BBIOJHEHUs 3Toi paboTel? (Beibepute 3 Bapuanrta)*

Tonometp

donennockon

Cexynaomep

Muxkpockon

XUMHYECKUE CTaKaHbI

. IIpoOupku

Otser: 1, 2, 3

ook wndE

3aganue 5.

[Tpu u3yueHun TeMbl «JlpIXxaHue» YYUTeNb IpeiaraeT 00CyauTh PU3NOTOTHIECKUIT CMBICI OC-
HOBHBIX MoKa3zaTeneil. Kakue U3 nmpuBeIeHHBIX Tap «MOHSATHE — €T0 KOPPEKTHOE (Pr3noIornyie-
CKOE OOBSICHEHHE» SIBJISIFOTCS] BEPHBIMU?

1. "Kusnennas emkoctb Jerkux (JKEJI) — makcumanbHblil 00beM BO31yXa, KOTOPbIii
MOKHO BBIIOXHYTb I10CJI€ CAMOT0 IIy0OKOro B10Xa; MOKAa3aTe/b pe3epBHbIX BO3MOKHO-
CTell AbIXaTeJbHOI CUCTEMBbI.

2. JlprxarenbHbl 00beM — 00beM BO3AyXa, OCTAIOIINNCS B JIETKUX MOCTIE MAKCUMAIIBHOTO BBI-
J10Xa; HEOOXOAUM JUIs PEAOTBPAILEHUs CIIaIEHUS albBEOI.

3. OcTaTo4HbIii 00beM — 00beM BO3/1yXa, OCTAIOLIUIICH B JIerKUX M0OCIe MAKCHMAJIbHOIO
BBbI10Xa; HEO0XO0IMM /JI IPeJOTBPAallleHUs ClaJeHHus aJbBeoJl.

4. Pe3epBHBII 00beM BlI0Xa — 00bEM BO3/yXa, KOTOPBII MOYXXHO BIOXHYTh CBEPX JIBIXaTEIBHOTO
00beMa Mpu CIIOKOWHOM JIBIXaHHH.

5. MuHYTHBII 00beM JBIXaHHS — MAKCUMAITHHO BO3MOXKHBIN 00beM BO3TyXa, MPOXOASIININ de-
pe3 JEerkue 3a MUHYTY.

6. AHaTOMHYecKOe MEePTBOE MPOCTPAHCTBO — 00BEM BO3YXOHOCHBIX IYTeil, B KOTOPBIX He
MPOMCXOAUT ra3000MeH ¢ KPOBBIO.

OtBer: 1,3,6

3ananmue 6.

VYuurens pa3doupaeT ¢ yyaluMucs MEXaHU3Mbl HEPBHOU peryssiiinu paboTsl opranoB. Kakue u3
IPUBEJICHHBIX Map «opran/cucreMa — 3QQeKT BO3eHCTBUS CUMITATHYECKOTO OT/IeJIa BEreTaTHB-
HON HEPBHOW CHCTEMBI» SIBJISIOTCS BEPHBIMU?

1. Cepaue — yBeJiH4eHHe YACTOThI M CHJIbI CePAeYHBIX COKPAIEHH .

2. BpoHXH — pacumiMpeHHe NpocBeTa VI YCHJICHUS BEHTHIAIUM JIeTKHX.

3. CaioHHBIE JKeJie3bl — YCHJIeHHe CeKpelHH 00MIbHOI, )KUAKOI CJIIOHBI.

4. IInmeBapuTeJbHBIH TPAKT — aKTHBALIMS MOTOPUKHU U CEKPeLHH.
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5. 3pavok — pacmiMpeHue AJs1 YJIyUYllleHUsl OCBEIIeHHOCTH CeTYATKH.
6. Ko:xHble cocyabl — yCHIeHHEe KPOBOTOKA /IJIfl COTPeBaHUSI.
OtBet: 1,2, 5

3aganue 7.

[Ipu moAroToBKE K ypOKY 10 TeMe « MBIIIIbI» YUYUTEIh TOAOUPAET MPUMEPHI, WILTIOCTPUPYIO-
1ire 0COOEHHOCTH Pa3HbIX BUJIOB MbIIIEUHOM TKaHH. Kakue 13 npuBeqeHHBIX Map «BUJ MbIIEU-
HOM TKaHU — €€ KOPPEKTHAsI XapaKTePUCTUKA» SBIISIIOTCS BEPHBIMU?

1. ITonepe4yHo-MOJI0CATasA CKeJIETHASI — CO3HATEIbHBII (MPOU3BOJILHBII) KOHTPOJIb COKpPa-
HIEHUIi, BICOKAsl CKOPOCTH 0TBETA HA CTUMY.I.

2. 'nagkasi — HaJIMYHeE HCUYEPUEHHOCTH, 00YCI0BJIEHHON MPABUJIBHBIM PACHOJI0KEHHEM
AKTHHOBBIX U MHO3MHOBBIX (PMJIAMEHTOB.

3. IlonepeuHo-nos10caTas cepaevyHasi — HaJIU4YMe BCTABOYHBIX TMCKOB, 00ecreYnBalomnX
ObICTpOe NpoBeeHue BO30Y:KIeHUs 1 CHHXPOHHOE COKPallleHre KAapAHOMUOIUTOB.

4. IlonepeyHO-M0J10CATAS CKeJIETHASI — HU3KAS YTOMJISIEMOCTh U CIIOCOOHOCTD K AJIUTE/b-
HBIM TOHUYECKHM COKPaIIeHUsIM.

5. 'naagkas — HHHePBAIUA BereTATHBHOI HEPBHOW CHCTEMOI, Me/lJIeHHbIE, HETPOU3BOJIb-
HbIe COKPaIleHHs].

6. IMomepeuyHo-moJiocaTasi cepAeYHasi — COCOOHOCTH K 3P PeKTHBHOMY JAJIUTEILHOMY pa-
00Te B yCJIOBHAX AaHA3POOHOI0 IIHKOJIN3A.

OtBer: 1,3,5

3amanue 8.

YCcTaHOBUTE COOTBETCTBUE MEXKTY (PU3HOIOTHYECKUM MIPOIIECCOM U IEMOHCTPAIMOHHBIM OTIbI-
TOM JJI IIKOJBHOTO ypOKa:

1. T'azo00MeH B nerkux : Mogens Jlonaepca

2. Pabora cepaua : M3mepenue AJl

3. Mpeimewnoe yromiienue : OmbIT ¢ TMHAMUYECKON U CTATHISCKOW HArpy3KOH

4. TlumeBapenue B xenyake : ONbIT ¢ AeCTBUEM NENCUHA Ha OeToK

3aganue 9.

YcTaHOBIIEHUE COOTBETCTBHSI MEXKIY CUCTEMON OpraHW3Ma M IOCTYITHBIM METOJIOM €€ U3YUCHHUS
B IIIKOJIE:

1. Cepneuno-cocyaucras cucrema / [Toacder mysnbca A0 U MOCHE Harpy3Ku

2. JlerxarenpHas cucteMa / [Ipo6a Illtanre (3amepskka IpIXaHUS HAa BIOXE)

3. OmnopHo-nBUTaTeNbHAs CUCTeMa / VI3MepeHre MBITIICYHOM CHITBI JHHAMOMETPOM

3amanme 10.

YcTaHoBHTE MOCIEA0BATEIHHOCTh ITAMOB IPOBEACHHS TabopaTopHOi padoThl "3ydeHue neii-
CTBUSI CITIOHBI Ha Kpaxman':

[IpuroroBieHue pacTBopa Kpaxmana

COop CIIOHBI y yYaIuxcst

CMmemnmBaHue pacTBOPOB B IPOOHpPKAx

[IpoBeneHne KaueCTBEHHOM PEAKIIUU C MOI0M

AHanu3 u ohopmIIeHUE PE3yIbTaTOB

agbrwbnE

3ananme 11.

YcTaHOBHTE MTOCIIEIOBATEILHOCTh ATANIOB MPOBEICHUS JTabopaTopHOU paboThl «M3mepenue ap-
TEPUATBHOTO IABIICHUS:

1. HanoxeHre MaH>XeThl TOHOMETpPA Ha IJIEYO UCIIBITYEMOTO

2. Hakagusanue BO31yXa B MAHKCTY 10 UCUC3HOBCHMU ITyJIbCa

3. IlocrenenHoe cTpaBiIUBaHKUE BO3TyXa U3 MAaH)KEThI
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4. Omnpenenenue nosiBiaeHUs ToHOB KopoTkoBa (CUCTOMMYECKOE JaBICHUE)
5. Ormpenenenrie MOMEHTA UCUE3HOBEHUSI TOHOB (JIUACTOJIMYECKOE JaBICHUE)

3ananme 12.

Kakoii mpubop ucnonbs3yeTcs sl U3MEPEHUS KU3HEHHOM eMKOCTH JIETKUX B IKOJIBHOM J1abopa-
topun?

OtBet: Cnupometp

3aganue 13.

Kakoii MeToJ1 ucclieJoBaHus CepACYHON AeATEIbHOCTH, JOCTYITHBIN IS IKOJIBHOTO KabuHeTa
OHMOJIOTUH, TT03BOJISIET OLICHUTh PUTMHUYHOCTH paboThI cepana

Otger: Ilynscometpust (Iloacuer 4acTOThI CEpPACUHBIX COKpPAIIEHUN)

3aganmue 14.

Pazpaboraiite pparmeHT ypoka mo treme "Tepmoperyisiius opranu3ma’ st § Kiiacca, BKIIOYHB
B HCTO I[eMOHCTpaHI/IOHHI)If/'I OIIBIT U O6”I>$[CHGHI/I€ (1)I/I3I/IOJIOFI/I‘~I€CKI/IX MCXAaHHU3MOB.

Kputepuu orneHku:

[TpenoxeH KOHKPETHBIN ONBIT (HanpuMep, U3MEpPEHHE TEMIIEPATYPbI KOKHU J0 U Tocie Gpusnde-
CKOM HArpy3KH), JJaHO HAyYHOE OOBCHEHHE MEXaHU3MOB TEIIO00PA30BaHUS U TEIUIOOTAAYH,
YKa3aHI)I METOAbBI aKTUBU3AIIUN HO3HaBaTCHBHOﬁ NCATCIIBHOCTHU yqamnxcg.

3aganue 15.

CocraBbTe MJIaH-KOHCIIEKT ypoka 1o Teme "['uruena nuranus" 1uis 9 kiiacca, BKIFOUMB B HETO
MPaKTUYECKYIO pabOoTy IO ONPECICHUIO KaueCTBA MUILEBBIX MPOIYKTOB.

Kpurepuu oneHku:

UeTko ompeseneHsl eTu U 33J]a4H YPOKa, MPeICTaBlieHa CTPYKTypa ypoKa ¢ BDEMEHHBIMHU paM-
KaMH, OlHcaHa MpakTHieckas paboTa ¢ KOHKPETHBIMU METOJaMH UCCIIeI0BaHus (Hampumep,
ompeiesIeHue HATMYMsI KpaxMalia B MPOAYKTax), yKazaHbl ()OpPMbI OpraHU3AIMN YUYeOHOU Jesi-
TEIBLHOCTH.

7 MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCTTOJIb3YEMBIX
B NTPOIECCE OBYYEHUA

HNudopmanuonHbie TeXHOJIOTMH — 00y4Y€HUE B 3JIEKTPOHHOM 00pa30BaTeIbHON cpesie ¢
LEJIBIO PaCcUIMPEHHs IOCTyTa K 00pa3oBaTelbHbIM pecypcaM, YBEIHUEHHUsI KOHTAaKTHOT'O B3aUMO-
JEHCTBUS C MpenojiaBaTesieM, MOCTPOSHUS WHANBUAYAIbHBIX TPAEKTOPHM MOJITOTOBKU, 0OBEK-
TUBHOTI'O KOHTPOJISI U MOHUTOPUHIA 3HAHUH CTYIEHTOB.

B o6pa3oBarensHOM mpoliecce Mo TUCHUIUIMHE UCIIONb3YIOTCS Cleaytonue HHPopMaIu-
OHHBIE TEXHOJIOTHH, SIBJSIOIIMECS KOMIIOHEHTaMHM DJIEKTPOHHOH HH(OpMaIMOHHO-00pa30oBa-
TenpHOM cpenbl BI'TIY:

e Cucrema anexktponHoro ooydenuss ®I'bOY BO «bI'TIY »;

e MynbTUMEAUITHOE COITPOBOKACHUE JIEKINN U TPAKTUYECKHUX 3aHITHH;

e Pabora c 3J1eKTpOHHBIMH PECYpCaMt yAaJIE€HHOTO JOCTYTa.

8§ OCOBEHHOCTH N3YYEHUA JUCIHUIIJIMHBI UHBAJIMIAMU U JINITAMHA
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbA

HpI/I O6yquI/II/I JuI ¢ OTpaHUYCHHBIMU BO3MOXXHOCTAMHU 310POBBA IMPUMCHAKOTCA aaarl-
TUBHBIE 00pa30BaTeIbHbIE TEXHOJIOTUU B COOTBETCTBUU C YCIOBHAMM, U3JI0KEHHBIMU B pa3ien
«OCcoOeHHOCTH OpraHu3aluu 00pa30BaTENbHOIO Mpoliecca MO 00pa30BaTEIbHBIM IIpOrpaMMamM
JUIS. UTHBAJIMJIOB U JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0pOBBs» OCHOBHOW 00pa3zoBaTeib-
HOHM IpOrpamMMBbl (MCHOIb30BAaHUE CIICIUAIBHBIX YYSOHBIX MOCOOMH M TUIAKTHYECKUX MaTepua-
JIOB, CIICHHUAJIBHBIX TCXHUYCCKUX CPCACTB 06y‘-ICHI/I$I KOJUICKTUBHOTO U MHAWBUAYAJIbHOT'O IOJIb-
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30BaHMsl, IPEIOCTABICHHUE YCIYT ACCUCTEHTA (IIOMOIIHUKA), OKA3bIBAIOIIEr0 00ydJarouuMes He-
00X0AMMYIO TEXHUYECKYIO TOMOIIb U T.I1.) C Y4ETOM HHIUBUAYAIBHBIX OCOOCHHOCTEH 00y4aro-
IIUXCSL.

9 CIIMCOK JIMTEPATYPbI U THOOPMALIMOHHBIX PECYPCOB

9.1 Jlureparypa

1. Hopmanbrast ¢usuonorus B 3 T.: yueOHOe mocoOue i cTyA. By30B /moj pen. B.H.
SkoBneBa — M.: Akanemus, 2006 r. — (Bricuiee npodeccuonanbHoe obpazoBanue) T.1 — O6mas
¢uzuonorus. — 240 c. T.2 — Yactaas ¢puznonorus. — 288 c. T.3 — MnrepaktuBHas puznonorus. —
220 c. Okzemnaapos eceeo: no 10

2. ©uzuonorus yenoseka/moxa pea. E.K. Aransui.-2005. Dxzemnisapos eceeo:72

3 Aramkansa H. A., KopoOkos A. I1. [IpakTukym 1o HopMaibHON (HU3UOJIOTHH: YU. TIO-
cobue J1s CTyI. Mefl. By30B. — M.: Bricmas mikosna, 1983. — 328 c.

4 baryeB A. C., Hukutuna U. [1. Manblit npakTHKyM 10 pU3UOJIOTHH YeIOBEKa U JKUBOT-
HBIX: y4. MocoOue AJis CTy. yHuBepcureroB. — M.: Briciias mikona, 1967. — 296 c.

5 bBonbioii npakTukym 1mo Gu3noI0ruy YeaoBeKa U )KMBOTHBIX B 2-X TOMax: y4e0. moco-
oue s crya. By3oB/ pea. A.Jl. Ho3apades. — M.: Akanemus.- (Beiciiee nmpodeccuonansHoe 00-
pazoBanue). — T 1| OU3MOIOTHS HEPBHOM, MBIIIEUHON 1 ceHcopHOU cucteMm — 2007. — 598 ¢. T 2
®wusnonorus BeuepanbHbix cuctem. — 2007. — 540 c.

6 I'ymunckuii A. A. u 1p. PykoBoACTBO K 1a00paTOPHBIM 3aHITHUSIM IO OOIIEH 1 BO3pacT-
HOU (PU3UOJIOTHH: y4. TOcOOMe I CT-TOB OMOJ. Crel. mej. HHCTUTYToB. — M.: [IpocBemenue,
1990. — 240 c.

7 bonpmioil nmpakTukyM 1o ¢usmnonoruu: yuedHoe nmocodue /mon pea. A.I'. Kamkuna/ —
M.: UII «Akagemus», 2007 r.

9.2 ba3bl JaHHBIX U HHPOPMAIMOHHO-CIIPABOYHbIE CHCTEMBbI
denepanbublil moptan «Poccuiickoe odpazoBanuey - http://www.edu.ru.
[Mopran 3nekTpoHHOM Hay4YHO# Oubimoteku - http://elibrary.ru/defaultx.asp.
[TpoexTt «Best Guonorus» — https://www.sbio.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 «Opaiit» https://urait.ru/.

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

JUid 1npoBeleHMs 3aHATHH JIEKIIMOHHOTO W CEMHUHApCKOro THUIIA, TPYNIOBBIX U
WHAVBUAYAIbHBIX KOHCYJbTAllMi, TEKYIIEro KOHTPOJS U HPOMEXKYTOYHOW aTTecTalluu
UCTIONB3YIOTCS  ayJUTOPUH, OCHAIIEHHBIE y4uyeOHOM  MeOenblo, ayIUTOPHOM  JOCKOW,
KOMIIBIOTEPOM(PaMHU) C YCTAHOBJIEHHBIM JIMIIEH3UOHHBIM CIIEMAIN3UPOBAHHBIM MPOTPaMMHBIM
o0ecrieyeHHeM, KOMMYTAaTOpPOM JUIsl BBIXOJa B DJIEKTPOHHO-OMOJIMOTEUHYIO CHUCTEMY U
ANIEKTPOHHYIO  WH(MOpPMAIMOHHO-00pa3oBaTenbHy0  cpexy  BITIY,  mynbtumenuitHbIMU
IPOEKTOPAMHU, OSKCIIO3UIMOHHBIMU 3KpaHaMM, Y4eOHO-HATJSAHBIMU MOCOOUSMHU  (MYJISIKH,
BJIQKHBIE MpEenapathl, IaKaThl, TAOIUIIbI, MyJIbTUMEIUNHBIE TPE3ECHTALIH ).

Jlnst mpoBesieHUs] MPaKTHUECKUX 3aHATUH Takke ucnonb3yercs aya. 334 A «YuebOHas
naboparopuss (GU3MOIOTMM YEJIOBEKAa U JKUBOTHBIX», YKOMIUJIEKTOBaHHAsl CJEIYIOIIUM
o0opyaoBaHUEM:

e Komrutekt yueObHoil mebemnu

e AynuTopHas AocKa

e KoMIbIOTEp C YCTAHOBIEHHBIM JIMLIEH3MOHHBIM CIIEUAIN3UPOBAHHBIM ITPOTrPAMMHBIM
o0ecrieyeHreM

e MynbTUMEIUNHBIN IPOEKTOP

oakrwdE

N -


https://www.sbio.info/
https://anatomcom.ru/
https://www.infran.ru/
https://postnauka.ru/themes/fiziologiya
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e DKCINO3ULIMOHHBIN IKpaH
e Ammapart 11 UCCIISIOBAaHUS BBICIIEH HEPBHOM crcTeMbl (1 miT.)
e HHrepakTuBHBIN aHaTOMUYecKuil cTodl «Iluporosy» (1 mrT.)
e Mukpockorn ouosioruaeckuii «Mukpomen» C-1 (1 mT.)
e Mukpockorn MOHOKYJISpHBIN (1 mT.)
e DOnekTtpokapauorpad (1 mr.)
e JlaGopaTopHas 1ocyaa U peakTHBBI 10 TEMaM 3aHITHN
e VY4eOHO-HarJIsTHbIC TTOCOOUS — TAOJUIIBI, MYJISKU, MyJIbTUMEIUIHBIC TIPE3CHTAIIUH 110
muciuminae «OU3HoI0orys YenoBeKa U AKUBOTHBIXY.
Jlia psina 3aHATUE Ucniosib3yercs Takoke ayln. 118 A JlaGopaTtopusi ecTeCTBeHHO-HAY4-
HOIl HANIPABJIEHHOCTH MeAAroru4eckoro rexnonapka «Ksanropuym-28» um. C.B. Jlankuna,
KOTOpasi OCHAIIIEHA CIIeIYIOINUM 000pYI0BaHUEM:
e KOMIUIEKT ayTMTOPHOI MeOenu
Hoyt06yxk (4 mr.)
M®YV npuntep (1 mr.)
Amnmnapar Kunna (2 mr.)
Crepwimzarop Juist 1a00paTopHOI TOCyAbl BO3AYIIHBIHN (1 1mIT.)
MarnuTtHas memanka (1 mr.)
[udposas nadopatopus mo xumuu «Releony (6 mrT.)
[udposas nabopatopus no ¢pusuke «Releon» (6 mit.)
[udposas nadopatopust mo 6uosiorun «Releony (6 mir.)
Y4eOHo-uccaenoBarenbeKas 1abopaTopus OMOCUTHAIIOB M HEHPOTEXHOJIOTHH (6 11T, )
VYyeOnas 1abopaTopusi TOUHBIX U3MEpPEHUH (6 IT.)
Mukpockon y4eOHbIi «IBpHKay (6 1IT.)

CamocrosiTenbHast paboTa CTYJIEHTOB OpraHU3yeTcs B ayJUTOPHUSIX OCHALICHHBIX KOMIIb-
IOTEPHON TEXHUKOH C BBIXOJIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeIbHYIO CPEely BY3a,
B CHEIMATM3UPOBAHHBIX JIA0OPATOPHUSX 10 TUCIUILTHHE, a TAKKE B 3aJlaX JJOCTYIIA B JIOKATBHYIO
cetb BI'TIY.

Hcnonp3yemoe nporpammHoe odecrnieuenue: «Anaromuaeckuii 3D-atnac «ITuporosy; 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.

Pa3zpaborumk: Cynsiikuna E.B., kann. c.-x. Hayk, noueHT kadeapsl ouosoruun u MOB.
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11 JIMCT UBSMEHEHHUH U JOITOJTHEHUM

YTBep:xkaenne usmeneHuii u nonojHenuit B PILI nnsa peanuzanmu B 2026/2027 yu. r.

PaGouas nporpamma AMCHMILTUHBI IEpecCMOTpeHa, o0CyKIeHa U ol00peHa AJis peanun3a-
uu B 2026/2027 yuebHoM roay Ha 3acenanuu kadeapsl (mpotokon Ne ot 2026 T1.). B
PIIJI BHECEHBI ClEayIONIME U3MEHEHHUS U IOTIOJTHEHHUS:

Ne nzmenenus:
No cTpaHHMIlbl C UBMEHEHUEM:
UckmounTh: BxirounTs:




