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1 HOACHUTEJIBHASA 3AIIMCKA

1.1 Heab AucOMIMHBI. GOPMUPOBAHNE CHCTEMATU3UPOBAHHBIX 3HAHUN B 00nacTu (Hu-
3MOJIOTHH Y€JI0BEKA U KUBOTHBIX.

1.2 Mectro aucuumiuibl B crpykrype OOIl: Jlucuummuaa «OU3H0I0THS YeIOBEKA U
JKUBOTHBIX)» OTHOCHTCS K IUCIUIUIMHAM 00s3aTensHoi yact 010ka b1 (51.0.36).

Jucuumnnuna «Pu3nonorus 4eaoBeKka M KUBOTHBIX)» OPraHUYHO MPOJODKAET W3YUYCHHE
MaTepuaia, MOJy4eHHOTO CTYJICHTaMU Ha 3aHATHIX MO0 «AHATOMUU U MOPQOIOTHUU YETIOBEKa,
pa3BUBAET 3HAHUA, YMEHUS, HABBIKH, CPOPMHUPOBAHHBIC B IPEBIIYILIEM CEMECTPE.

JuctummmHa «DU3U0I0THS YeTIOBEKa M )KUBOTHBIX) SBIISICTCS OCHOBOM /ISl U3YUCHUS Ta-
KHUX 00J1acTell 3HaHUM KaK ABOJIIOLIMOHHBIN MPOLIECC, IKOJIOTHS, BO3pACTHAs aHATOMHUS U (HU3HO-
JIOTHSl, TICUXOJIOTHSL.

1.3 ucuunjmHa HanmpaBJjieHa Ha (pOpMHPOBaHUeE cJeayIuX KomnereHuuii: YK-1,
OIIK-8, IIK-2:

- YK-1. CnocobeH ocymecTBISATh MOUCK, KPUTHUECKUN aHAIU3 M CUHTE3 MH(popmanuu,
MPUMEHSTh CUCTEMHBIN MTOJXOJT JIIsl PEIICHUS TIOCTABICHHBIX 33]1a4, HHAMKATOPAMH JOCTHXKE-
HUSL KOTOPOU SIBIISIOTCSA:

e VK-1.1 JlemoHCTpUpYET 3HAHHE OCOOEHHOCTEN CUCTEMHOI'O U KPUTUYECKOTO MBILILIE-
HUS ¥ TOTOBHOCTH K HEMY.

e VYK-1.2 HaxoauT v KpUTHYECKH aHATH3UPYET HHPOPMAIUIO, HEOOXOAUMYIO IJIs peliie-
HUs ITIOCTaBJICHHOM 3aJa4M.

e VK-1.3 AprymentupoBaHHo popMHpyeT cOOCTBEHHOE CYKACHHUE U OLIEHKY MH(pOpMa-
[[UU, IPUHUMAET 0OOCHOBAHHOE PEIICHHUE.

- OIIK-8. CriocoOeH OCyIIeCTBIATH ITear OTHUECKYIO JISATETbHOCTh Ha OCHOBE CIICIHAITb-
HBIX HAYYHBIX 3HAHUH, HHANKATOPOM JOCTHUKEHHS KOTOPOIl SIBIISIETCS:

e OIIK-8.3 JlemoHCTpUpYeT ClieIMAIbHBIE HAYYHbIE 3HAHUS, B TOM YHCJIC B IPEAMETHOM
o0nacTH.

- IIK-2. CiocoGeH oCylIeCTBIATh eIarorn4ecKyro AesITeNbHOCTD MO MPOGUIBHBIM MPE-
MeTaM (JUCHUIUIMHAM, MOAYJISIM) B paMKax MporpaMM OCHOBHOI'O OOHIEr0 M CpPeIHEro oOLIero
00pa3oBaHus; HHAMKATOPOM JIOCTHKEHHUS KOTOPOM SBIISETCS:

e [IK-2.1 IlpumeHsieT OCHOBBI TEOPHH (PYHAAMEHTAIBHBIX U IPUKJIAIHBIX pa3/ie]oB OHo-
noruu (OOTaHUKH, 300JI0THH, MUKPOOHOJIOTUH, TEHETUKH, OMOJIOTHH Pa3BUTHs, aHATOMHUU YeJI0-
BeKa, GU3HOIOTHH PACTEHUN W KUBOTHBIX, OOIIEH SKOJIOTUHU, TEOPUHU IBOIIOIUN) I PEIICHUS
TEOPETUYECKHUX U MPAKTHYSCKUX 3a/1a4.

1.4 Tlepeyenb MJIAHMPYEMbIX pe3yJIbTATOB 00y4eHusi. B pe3ynbrare u3ydeHus AUCHU-
TUTHHBI CTYACHT JOJKCH

- 3HATH!

- OCHOBHBIE TIOHATHS U aHATOMUYECKHE TCPMUHBI;

- CTPYKTYPHO-(YHKIIMOHATHHYIO OPTaHHU3AINIO Tela YeIOBeKa, AeEHUE Ha OTJIENbI, all-
mapartkl, OpPraHbl, BILIOTH JO AJIEMEHTAPHBIX CTPYKTYPHO (YHKIIMOHATLHBIX €JIWHHI[ OPTaHOB,
BKITIOUAsl UX MUKPOCKOITUYECKYIO U YIBTPAMUKPOCKOMTUYECKYIO0 OPTaHU3AIIHIO, C YYETOM BO3PAaCT-
HBIX, TTOJIOBBIX M MHIUBUIYATHHBIX OCOOEHHOCTEH;

- OCHOBHBIC OTIMYHS OpPTaHHW3Ma YEeIOBEKa, OT JAPYTUX UYeIOBEKOOOpa3HBIX MPUMATOB,
MPUYUHBI HOPMHUPOBAHUS ITUX OTIIHIUH;

- COBPEMEHHBIE METO/IbI (PU3HOTIOTHUECKHUX MCCIEIOBAHUNL;

- YMeTb:

- IPUMEHSITh HayYHBIC 3HAHUS U3 001acTU (PU3HUOJIOTUN YETIOBEKA U )KHUBOTHBIX B YUeOHOM
1 po(peCcCHOHANBHON eI TEeTbHOCTH;

- IpenoiaBaTh (PU3UOIOTHUIO YEIIOBEKA UITH €€ pa3/ielibl B paMKax o0IIero oopa3oBaHus B
COOTBETCTBUU C TPEOOBAHUSMHU IOCYJaPCTBEHHOI'O CTaH1apTa;

- BJIA/IETh!

- MeTo/1aMU (PH3HOJOTUUECKUX UCCIIEIOBAHMIA;

- METOJAMH ¥ TEXHUKOH UCTIONB30BaHUs (PU3HOIOTMYECKON HATIISITHOCTH B MPENOIaBaHUN



(U3U0TIOTHH YEeTIOBEKA U JKUBOTHBIX.
1.5 O6mast Tpyr0eMKOCTb JHCHUIIIMHBI «DU3NOJIOT | YETI0OBEKA U )KUBOTHBIX» COCTaB-
asiet 6 3auetHbIX enunuil (nagee — 3E) (216 yacos):
IIporpamma npenycMarpuBaeT U3y4eHUE MaTepualla Ha JEKIUSAX U Ja00paTOPHBIX 3aHs-
tusix. [Ipeqycmorpena camocrosTenbHas paboTa CTYACHTOB 10 TeMaM U pa3zaenam. [IpoBepka 3Ha-
HUI ocyIecTBIAeTCsl PPOHTANBHO, HHANBUYAIIBHO.
1.6 O0bem AMCUMIIMHBI M BUABI Y4eOHOI 1esiTeIbHOCTH

O0beM TUCHUILIMHBI M BHIbI YUe0HO IeiTeJIbHOCTH (04Has ¢popMa o0yueHust)

Buj yueoHoii padoThl Bcero yacos Cemectp 7 Cemectp 8
OO6m1ast Tpy10€MKOCTh 180 12 108
Konrakrnas pabora 90 36 54
Jlexkuun 36 14 22
JlabopaTopHbie 3aHITHS 54 22 32
CamocrosiTenpHas padbora 90 36 54
Bu uTOroBOro KOHTpOJIsI 36 3a4éT 9K3aMeH

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE

2.1 Ouynas ¢popma 00y4eHHst
Y4eOHO-TeMaTHYECKHI NJIAH

AyAUTOpPHBIE 3aHATHS
Camocrosn-
HaumenoBanue Bcero JlaGopa-
Ne TeJIbHASA
TeM (pa3aesioB) yacoB | Jlekuum TOPHbIE
padora
3aHATHSA
Yacrts 1 (cemectp 7)
1. | Beenenue B (hM3HOJIOTHIO. 1 4
2. | ®usnonorus Bo30yIMMbIX 00pa30BaHHM. 6 6 12
3. | ®u3MO0I0THSI HEPBHON CUCTEMBI. 6 8 12
4. | ®uszunonorus BH/I u ananuzaropos. 3 10 10
5. | ®usnonorus IBUTATEIHHOTO arapara. 2 2 6
Yacts 2 (cemectp 8)
6. | ®u3HoNOrNs SHAOKPHHHON CHCTEMBI. 1 8
7. | ®u3MoNOrus CUCTEMbI KPOBH. 4 2 8
8. | ®usnonorus KpoBooOpaleHus!. 4 10 8
9. | ®usnoIOrus ALIXaHUS. 2 4 4
10.| ®uznonorus NuIeBapeHs.. 4 4 6
11.| O6meH BemtecTB u 3HEpruun. Tepmopery-
JISILIUSL. 2 4 6
12.| dusnomorus BeIIEIECHUS. 1 4 6
sKk3aMeH | 36
UTOTrO 180 36 94 90
HNuTepakTHBHOE 00yUeHHE MO THCIHUIIJIHHE
dopma Koua-
HaumenoBanue Bug P
Ne UHTEPAKTHUB- BO
TeM (pa3aesioB) 3aHATHA
HOI'0 3aHATHSL | YacoOB
1. | Temsr 1-12: Benenue B pU3NOIOTHIO. JIK Jlexums- 36
®usnonorus Bo30yAUMbIX 00pa30BaHHIA. JUCKYCCHS
DuU3MO0IOTHSI HEPBHOM CUCTEMBI.
®usunonorus BH/I n ananu3aropos.
®dusnonorus ABUraTeabHOro annapara.
DuU3HOI0rUsl SHIOKPUHHON CUCTEMBI.




OU3NONIOTHS CUCTEMBI KPOBH.

®u3noI0rUs KpoBOOOpAaILEHHUS.

OU3NONIOTUS JbIXaHUS.

OU3MOIOTHS MUILEBAPEHUSI.

OOMmeH BelecTB ¥ 3Hepruu. TepMoperyssius.
DU3M0IOTHS BBIICICHUS.

2. | ®usnosorus Bo30yIuMBIX 00pa3oBaHMA JIb [Ipesenranuu ¢ 4
UCTIOJIb30BAHUEM
Pa3IMYHbIX BCIIO-
MOTaTeIbHBIX
CPEICTB
UTOro 40/90=44 %

3 COAEP)KAHUE TEM (PA3/IEJIOB)

Tema 1. BBenenue B pusuosioruio yesaoseka. [Ipenmer, MeTopl, 3HaUeHNE (HHU3HOIIOTHH,
ee cBsI3b C Ipyrumu Haykamu. [ToHsTue o Gusnonornyeckux GyHKIUAX, HEPBHO-TYMOPATBHBIX
MeXaHM3Max PeryJsiluu, TOMEOCTa3e, MEXaHU3Max 00ecreyeHus LIeTIOCTHOCTH MHOTOKJIETOYHBIX
opranu3moB. [loHsATHE O MpUHLKIIE CaMOPETYISIUMU [TapaMeTPOB TOMEOCTa3a U OPraHu3Me Kak
OTKPBITOH OMOJIOTHYECKOH CHCTEME.

Tema 2. ®@u3uoJiorusi Bo30yauMbix o0pasoBanmii. [lonarue o pa3apaxumMocTtu, BO30y1u-
MOCTH, BO30YKJICHUH, TOPMOKCHHH, BO30YAMMBIX U HEBO30YAMMBIX TKAHAX, CHICIIH(PUICCKUX U
HeceU(PUIECKHUX MPOSIBICHUAX BO3OYKICHUS, pPa3ApaKeHUH U Pa3IPaKUTENIX — aJIeKBaTHBIX U
HeasekBaTHBIX. Knmaccuukanus pazapaxureneid o XapakTepy U cuie. 3aKOH CHJIBL.

HcTtopuueckue cBeleHUs 00 M3yu4eHUU OMOPIEKTPUUYECKUX SIBJICHMIA: OMBITHI [ anmbBaHw,
Marreyun, J{ro0ya-Peiimona. CoBpeMEeHHBIE METOJIBI OTBEJICHUSI U PETHCTPAIIMHN OHOICKTpUIC-
CKHX MOTEHIMAJIOB.

MeMOpaHHBII MOTEHIIUA MOKOsI, €r0 BETMYNHA, T€HE3UC C TOUKHU 3PEHUST OOIICTTPUHATON
MeMOpaHHO-WOHHOW TEOpWH, 3HAYCHHE H30UpaATENbHON MPOHMUIIAEMOCTH MEMOpaHbI KIETOK B
dbopMHUpOBaHUHT MEMOPAHHOTO MOTEHIIMAJIA MTOKOS, POJIh AKTUBHBIX MEXaHU3MOB B €T0 MOJIeprKa-
Huu. 3Hauenune MIIII kak ¢akropa, 00ycI0BIMBAIOIIErO BO30YIUMOCTb.

[Totentmanst aeiictBus. CriocoObl perucTpaiuu, BeIMYUHA, MEXaHu3M reneparuu. [lons-
THS TOPOTOBOT0 NMOTEHIIMANIa, KPUTUYECKOT'O YPOBHS JEMOJSPU3aLUU, TUKA MMOTEHUUana Jeu-
CTBHUS, CJI€IOBbIX IOTEHLIMAIOB. 3HaUeHHE MOTEHIINAJIOB JEMCTBHS KaK YHUBEPCAILHOTO criocoda
KOJAMPOBAHUS U Mepeaayul HHPOpPMAIMH B OpraHu3Me KHUBOTHBIX U YeJIOBEKa.

Bonna B030yxJIeHHS KaK COBOKYIHOCTb M3MEHEHHM 3JEKTPUYECKOTO COCTOSHUS MEM-
Opansbl, ee aHanu3. MI3mMeHeHne Bo30yIMMOCTH, COMPOBOXKIAIOIINE Pa3HbIE (a3bl BOJHBI BO30YX-
JIeHUs: a0CONIOTHAsE U OTHOCUTENbHASI pepakTEepHOCTh, dK3alIbTallUsl, CyOHOPMAaJIbHOCTD, (haK-
TOPBI, 00YCIOBIUBAIOIINE U3MEHEHUE BO30OYIMMOCTH. 3HAYCHHE aHAJIN3a OJIMHOYHOMN BOJTHBI BO3-
OyX/1eHUs JUIsl IOHUMaHMs 3aKOHOMEPHOCTEH pUTMUYECKOTO BO3OYKICHHUS.

MecTHoe U pacnpocTpaHsmoleecs Bo30yXIeHHe. XapaKTepUCTHKa MECTHOTO M PacIpo-
CTpaHsAmoIIerocs Bo30yxaeHus. Mexanusm npoBefeHus Bo30yxaeHusa. @akTop HaJIeKHOCTH MIPO-
BeieHus1. OcoOEHHOCTH BO3ZHUKHOBEHHUS PACIIPOCTPAHSIOIIETOCs BO30YX/I€HUS B OAMHOYHOM BO-
JIOKHE: MPaBUJIO «BCE UJIU HEUETO».

3aKOHOMEPHOCTH PUTMHUYECKOT0 BO30OYkIeHUs. Putmudeckuii QaxTop BO30YXKICHHUS B
ecrecTBeHHBIX ycnoBusx. [lonsitue H. E. Beaenckoro o nabmibHOCTH. ONITUMANIBHBIN U TTECCH-
MaJIbHBIA PUTMBI BO3OYKIEHUS U COBPEMEHHBIE TIPEJICTABICHUS O MEXaHU3MaxX ONMTUMAIbHBIX U
NeCCUMaJIbHBIX peakluii, ycBoeHre puTMma o A. A. Yxtomckomy. [Tapabuo3z no H. E. Beenen-
CKOMY, €T0 CTaJINM, 3HAYCHHE JIJIs1 MOHUMAHUs MEXaHU3Ma BTOPUYHOTO TOPMOKEHHUSI.

BnusiHue nocTosHHOrO ToKa Ha BO30y/IMMble 00pa3oBaHus. 3HAaUEHHE JAJIUTEIbHOCTH pa3-
npaxxenusi. KpuBas cuibl-mymurenbHocTH. Peobasa, «1mone3Hoe» Bpems JeHCTBUS pa3apaKuTels,
XPOHAKCHs. 3aBUCUMOCTh OTBETHOM pEaKIMK OT TpagueHTa (3akoH [to0ya-PeiiMmoHa) u 0ObsicHe-
HUE €ro SBJICHHEM aKKOMOJaIuu. MexaHu3M akKOMOJIalluK, €ro 3HaYeHHeE.




Tema 3. ®u3n0/10rMs HEPBHOM CHCTEMBI

3HaueHUE HEPBHOW CUCTEMBI, €€ pa3BUTHE, METOABI UccienoBanus. [TosBienue B nponecce
HBOJIIOLIMHY JKHMBBIX OPraHU3MOB HEPBHOM CHUTHAJIM3ALMMU, €€ 3HaueHHEe. BO3HUKHOBEHNE MaTepu-
aJIbHOM OCHOBBI OCYILIECTBJICHUSI HEPBHOW CUTHAJIN3ALIMA — HEPBHOM CHCTEMBI, OCHOBHBIE JTaIlbl
ee pa3BUTHA B mpoueccax Guio- u oHToreHe3a. CoBpeMEHHbIE METObl U3YyUCHHUsI CTPYKTYPHI U
(GYHKLIUU HEPBHON CHCTEMBI.

OcCHOBHBIE CTPYKTYphl HEPBHOM TKaHU W MX (QYHKUHMOHANbHOE 3HadeHue. CTPyKTypHBIE
0COOEHHOCTH HEHpOHa, 3HAYCHHE €Tr0 OTHIEIbHBIX uacTed. Pa3Butne Helipona. Knaccudukarus
HelipoHoB. Helipornus u ee yHKIIMOHAIbHOE 3HAYECHUE.

CrpykTypa 1 GyHKIIMH HEPBHBIX BOJIOKOH. be3MuennHoBble U MUEIMHOBBIE BOJIOKHA. Oco-
OCHHOCTHU TPOBEACHUs BO30Yyx1eHus B HUX. Kiaccudukaiys HEpBHBIX BOJIOKOH IO CKOPOCTH
IpoBe/IeHUs] BO30YXKIAEHUs, BO30YIUMOCTH M JAOUIBHOCTH. M301MpOBaHHOE U JBYCTOPOHHEE
npoBezeHue Bo30yxaeHus. [IpakTuueckast HEyTOMIIIEMOCTh HEPBHBIX BOJIOKOH.

Cunarncel. CTpoeHHe CHHAICa. JINEKTPOTOHUYECKUE U MEAUATOPHBIE CHHAIICHI, MEXaHU3M
IpoBeJCHUS BO30YKJEHUS B HUX. BeliecTBa, BBITOIHAIOMIUE POJIb MEIUATOPOB. 3HaUeHUE Oel-
KOB-pELeNTOPOB IOCTCUHANTHYECKOW MeMOpaHbl. Bo30yxaaroiuye 1 TopMo3Hble CUHAIChl. Me-
xaHu3M resepauuu BIICII u TIICII. Pa3znuuHble BUbl CHHAIICOB.

[TpoBenenue BO30YKIEHUS uyepe3 LIEHTPaJIbHbIE CUHAICHI U CBA3aHHBIE C ITHUM CBOICTBa
[HHC: ogHOCTOpOHHEE MpOBE/ICHUE BO30YXKICHUSA, cCyMMalus (TocieaoBaTe/ibHasi U MPOCTPAH-
CTBEHHas1), IBJICHUE MOCIIeACUCTBU, TpaHChOopMallis pUTMa, YTOMIISIEMOCTb. 3HaUeHUEe Meua-
TOPHBIX CUHAICOB KaK anrnapaTa peryyisiliii HEpBHOU CUCTEMBI.

Pednekc kak OCHOBHOM aKT HEpBHOH JaeATeslbHOCTU. PeduiekTOpHBIA MPUHLIMI PabOThI
HEPBHOW CHCTEMBI M €r0 peaju3alus IyTeM OCYIIeCTBICHUs peduiekcoB. OmnpeneneHue pe-
¢uekca. O6mmas cxema pedekTopHol Ayru. MOHO- U ONUCHHANTHYECKUE PeIIEKTOPHBIE YT H.
[Tonsitne o peduekropHoM Koibile. COBpeMEHHBIE TPEICTABICHUSI O HEPBHBIX LIEHTPAX U HX
cBoiicTBax. Knmaccudukanus pediexcos.

TopmoskeHue B LEHTpadbHOW HEpBHOM cucreMe. OmpeneneHue TopMokeHus. OTKpbITHE
topmokeHus B [IHC M. M. CeueHoBBIM. PaznuuHble BUIBI TOPMOXKEHUS: BTOPUUHOE U NIEPBUY-
HOE, Jie- U TUIEPIIONISIPU3allMOHHOE, [Tpe- U MOCTCHHANTHYeCcKoe. MeXaHn3M UX BO3HUKHOBEHUS
Y 3HA4YCHHUE.

Koopaunanus ¢pynkuuit opranuzma. Poiabs o6patHoi apdepenTanuu B KOOpAUHAIMY (PyHK-
uil. BzaumoneiictBue nporeccoB Bo3OyxkaeHus u Topmoxkenus B LIHC, uppanuanus u nHayk-
1usl. PenunpokHOCTh Kak YacTHBIN ciiyyail MHIYKIUHU, €€ MEXaHNU3M U 3Ha4eHHE i1 00bICHEHUs
KOOPJIMHUPOBAHHOM pabOThl LIEHTPOB, MHHEPBUPYIOIUX MBIIIIIbI-AHTarOHUCTHL. [IpUHIKIIBL 10-
MHUHAHTHI TI0 A. A. YXTOMCKOMY Y €ro 3Ha4€HHE.

CrinHHOM M0o3r. OCOOEHHOCTH CTPYKTYpHOI opranuzanuu. [IpoBogHuKoBast 1 pediaekTop-
Hast QYHKIIMH, UX 3HAYEHUE.

OyHKIMOHATBHOE 3HAaUEHUE PA3TMYHBIX OT/IEJIOB TOJIOBHOT'O MO3Ta U (PYHKIIMOHAIBHBIX CH-
CTEM.

CrpykTypHast opranuzanus 1 (yHKIIMH IPOJ0JITOBaTOr0 Mo3ra U Mocta. OyHKIMU cpea-
HEro Mo3ra.

Perukynsapuas popmarus: ucTopus U3y4eHus, IUTOAPXUTEKTOHHUKA U CBSA3U, 00JIeryaronye
¥ TOPMO3HBIE BIUSHUS, 3HAYCHHE PETUKYIISIpHOI popmaniny B obecrieueHnH aanTaiuuy Bo30yau-
Mocty HeiipoHoB [ITHC npu pa3nndHbIX COCTOSHUAX OpraHU3Ma U pa3IN4HbIX YCIOBUAX BHEIIHEN
Cpenpbl.

Heiiponnas opranu3zanusi, CBA31 U QYHKIUU MO3XKEUKa, TOCIIEACTBUS €r0 yAaJICHHUs.

[TpomexyTounblif MO3r. @YHKIMK TanaMmyca: Hecnenuduyeckue, cnenupuyeckiue u acco-
uaTuBHeIE sApa. yHKINUK HAIOYTOpbs U THIIOTAIaMyca.

JlumOuueckas cuctTemMa Mo3ra: ee CTpyKTypHasi OpraHu3alus U posib B GOpMHUPOBaAHUH pa3-
JIMYHBIX YMOLIMOHAIBHBIX COCTOSSHUN U MOTHUBALlMOHHBIX PEAKIHIL.

BereraTnBHast HepBHas cUCTEMa, €€ CTPYKTYpPHbIE U (DyHKIIMOHAJIbHBIE 0COOeHHOCTH. CUM-
NaTUYECKUH U MapacuMIaTuYecKuii OTAEbl. AJaNTallMOHHO-TPO(UYECKast poJib CUMIATHYECKON



HepBHOM cucteMsl 1o JI.A. Opbenu.

Heiiponnas opranuzanust 1 QyHKIUN CTPUONAJUTHIAPHON CUCTEMBI.

Kopa 6onpunx nonymapuil. @uUoreHeTH4eckoe pa3BUTHE KOPbI, 3BOJIIOLUS PELIENITOPHBIX
U MOTOPHBIX (QpyHKUMH. [[peBHss, cTapas U HOBask KOpa, IUTOAPXUTEKTOHUKA, (PYHKIIMOHAIBHOE
3HaUYEHUE OCHOBHBIX THIIOB KOPKOBBIX HEPOHOB. COBpEMEHHBIE IIPEICTABICHMS O JIOKAIU3aLNUN
GbyHKIMI B KOpe: CeHCOpHbIE (NEPBUYHBIE M BTOPUYHBIC), MOTOPHBIE U ACCOLIMATUBHBIC 30HBI.
[TonsTHE O PYHKIIMOHAIBHON CHIEIMATM3AIMHY JIEBOTO U IIPABOTO MOJTyIIApUi TOJIOBHOTO MO3Ta.

MeTop1 n3ydeHus: GyHKIMI KOPBI TOJIOBHOTO Mo3ra. @OHOBAs 3JIEKTpUUECKasi aKTUBHOCTD
KOPBI, OCHOBHBIE PUTMBI, BbI3BAaHHBIC MOTEHIIMATIOM. [[epBUUHBINA 1 BTOPUYHBINA OTBET, UX aHAJIU3,
3HAYCHHE.

CoBpeMeHHbIE IPECTABICHNS 0 MEXaHU3Max CHa U OOJpCTBOBaHUs, X cMeHe. Bupl cHa:
MEJICHHBIN U OBICTPBIH, X 3HaueHue. CHOBUICHUS, MEXaHU3M CHOBUJCHHUH. OCHOBHBIE YPOBHU
00ApPCTBOBAHUS, MEXAHNU3MBI X 00ECTICUeHHS.

Tema 4. ®uszuonorusa BH/I u anaauszaroposn

Omnpenenenue noHATHS Bbiciiell HepBHOU AestenbHocTH 1o W.I1. TTaBnoBy. 3HaueHue Tpy-
noB .M. CedeHoBa B GpOpMUPOBAHUN MATEPUATHCTUYECKUX MPEACTABICHUIN O ICUXUYECKOM Je-
ATENBHOCTH. 11aBIIOBCKMIT METO/T IKCIEPUMEHTAIBHOTO U3YYEHHUS BBICIIEN HEPBHOM JESTEIBHO-
ctu. [IpuHimn MeToa: coueTaHue BO BpeMEHU OYAYIIEro YCIOBHOTO U 6€3YCIOBHOTO pa3/Ipaku-
Teseil. Pa3nuvnabie METOIMKY BRIPAOOTKU YCIOBHBIX PE(IICKCOB.

XapakTepucTuka 0e3ycloBHBIX pediekcoB Kak 0asbl Al BBIPAaOOTKH YCIOBHBIX U MeXa-
HU3M UX 00pa3oBaHusl.

XapakTepucTUKa YCIOBHBIX peekcoB, MX KauyeCTBEHHbIE TPEUMYIIIECTBA B OpraHU3aluU
IPUCTIOCOOUTENILHON 3BOJIIOIMHM KUBOTHOI'O MHUpa. YCIOBHS, HEOOXOAUMBIE 111 00pa3oBaHUs
YCIOBHBIX pediekcoB. Mexanu3M 00pa3oBaHUs YCIOBHBIX pediekcoB. OOpa3oBaHre BpeMEHHBIX
csazeit o U. I1. ITaBnoBy. CoBpeMeHHBIE NPEACTABIECHUS O MEXaHU3MAaX HayaJlbHBIX 3TAIIOB 00-
pa3oBaHUs YCIOBHBIX pepieKcoB U MpeArnogaraeMble MEXaHU3MbI JOJITOBPEMEHHOTO MX COXpa-
HeHus. CUCTeMHasi OpraHu3aIus yCI0BHOPE(PIEKTOPHON AESTEIHHOCTH.

[TamaTh, ee BUABI. MeXaHNU3Mbl CEHCOPHOTO OTII€YaTKa U KPaTKOCPOUYHOU mamsTu. Jlonro-
CpoYHasi MamsTh, €€ OCHOBHbIE KOMITIOHEHTHI: (PUKCaIusl, XpaHEHHUE U BOCITpOU3BeeHne HHPOP-
Maruu. bruonorudeckoe 3HaueHHE JBYXITAalTHOCTU OOpa30BaHMs YCIOBHBIX pedIEKCOB U MPO-
1ecca 3allOMUHaHUS.

TopmoskeHue ycioBHbIX pediiekcoB. be3ycioBHOe BHelIHee U 3anpeeIbHOE TOPMOXKEHUE,
UX MEXaHW3M U 3HaueHue. Pa3nnyHble ciiydan yCJI0BHOIO TOPMOKEHUS: yracanue, AMppepeHn-
POBKa, 3ama3pIBaHUE U JIp., UX 3HAUCHHE.

AHanu3 v cuHTe3 pazpakeHuil. BpoxxieHHas u npuodpeTeHHast CiocOOHOCTh MO3Tra K aHa-
TUTHYECKOH nearenbHocTH. [Iponecc oOpazoBanus nuddepeHnpoBoK. BpoxkaeHHbIH 1 ycaoB-
HOpe(hIEKTOPHBIN cuHTE3 B Kope. OO0pa3oBaHNE YCIOBHBIX PEQIIEKCOB PA3IMYHBIX MOPSAKOB, 00-
pa3oBaHUE YCIOBHBIX pedIeKCOB HA KOMIUIEKC pa3ApakUTeNei, TMHAMUYECKUE CTEPEOTHUIIBI, NX
POJIb B TIOBEJIEHYECKUX PEAKIUSAX OpraHU3Ma, 3HaUeHUe.

CBolicTBa HEPBHBIX MPOIIECCOB, ONMPEACTSIONINX UHIUBUIYaTbHbIE OCOOCHHOCTH TIOBEIe-
HUS. XapaKTePUCTHKAa OCHOBHBIX THIIOB BBICIIEH HEPBHOU JEATEIHLHOCTH, OOIIUX JIJIsl YeTIOBEKA 1
BBICIIIMX JKUBOTHBIX. 3HAYEHHUE HACJIEICTBEHHBIX ()aKTOPOB U YCIOBH KU3HHU U BOCITUTAHUS B
(GhOpMHUPOBAHUH TUTTOJIOTHYECKUX OCOOCHHOCTEH BBICIIIEH HEPBHOMU JCSITEIIPHOCTU. 3HAYEHUE 3HA-
HUS UHAUBUAYAIBbHBIX ocoOeHHocTedt BH]I B o0ecnedyennn MHAMBUAYAIBHOTO MOAX0/A K yua-
HIMMCS B ITpoliecce 00yueHus: U BOCTIUTAHUS.

DJleMeHTapHas paccyouHas AesITeNbHOCTD )KUBOTHBIX 110 JI. B. KpymuHckomy, meton skc-
TPaNoJISIHUOHHBIX pediexcoB. PU3NO0IOTO-TeHETUUECKHE MEXAHU3MBI 2JIEMEHTApHOU paccynou-
HOU JeTEeNbHOCTH, €€ 3HaUYEHUE B TIOBEICHUECKUX PEAKIUAX KUBOTHBIX U JJIs1 IOHUMAHUS TIPO-
HCXOX/ICHNS MBICITUTENIbHOM 1eATeIbHOCTH YeI0BeKa.

KauecTBeHHBIE 0COOEHHOCTH BBICIIIEH HEPBHOU JACSITEILHOCTH YETIOBEKA. Y CIIOKHEHHE CHUT-
HaJIbHBIX PEAKIMH B MPOLIECCE IBOIIOLMH KUBOTHOTO Mupa. [losiBiieHnEe BTOPOI CUTHAILHOU CH-
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CTEMBI, CBSI3aHHOH C BOCIIPUATHEM MH(OpMAIMK B OTBICUYECHHON U 00001eHHON hopMme, ee 3Ha-
yeHue B (POPMHUPOBAHUH Y YEJIOBEKA BBICIIETO aOCTPAKTHOTO MBIIUICHUS W BBIICICHUH U3 OKPY-
JKArOIIETr0 JKUBOTHOTO MHUPA. YaCTHBIE TUIIBI BBICIIEH HEPBHOM AEATEIbHOCTH YEJIOBEKA.

DYyHKIUM AHAJIN3aTOPOB

OO6me 3akoHOMEpHOCTH (YHKUUI aHanu3atopoB. [loHsATHe 00 aHaIM3aTOpax KakK CUCTE-
MaX, 00ECIeUrBAOIINX aHAINU3 Pa3apaKeHUH, UX 3HaYeHHE JJIs MOJydyeHus: HHPOpMAaIH O CO-
CTOSIHUM BHYTPEHHEW U BHEILLIHEHN CPEJibl, I0JI0KEHUH TeJIa B IPOCTPAHCTBE U COCTOSIHUM OIIOPHO-
JIBUTAaTENbHOrO anmnapara. Kinaccudukanuys perentopoB, MEXaHU3M UX BO30YXKIEHHUS, PELETITOP-
HBIH ¥ reHepaTOpHBI noTeHuuansl. Crenuanu3anus pelenTopoB, HOPOry pa3ipakeHus U pa3iu-
yenus. [lepudepudeckuii U EHTPAIbHBINA aHAIHM3 pa3ApaKeHUNH. AanTaius K HelPEePbIBHO JIsI-
HIEMYCS pa3IpakeHNI0, MEXaHU3MBbI aJJallTALUH.

Posp ananuzatopoB B MO3HAHUU OKpy»Karouiero Mupa. Kpuruka ¢pu3nonoruueckoro ujiea-
mu3Ma. Teopust oTpaxenus. OIIMOKY OPraHOB UyBCTB U X YCTPaHEHUE, IPAKTUKA KaK KpUTEpUI
JIOCTOBEPHOCTH BOCIPUATHS BHELIHETO MUPA.

3pUTENbHBIN aHATU3aTOp. 3HaUYEHUE 3PUTENIbHOrO aHanu3aTopa. Ctpoenue ria3a. Cero-
MPETOMIISIONINE Cpellbl, aKKOMOIalusl ee MexaHu3M. Hapymienusi pedpakuuu: 61M30pyKOCTb,
JAIbHO30PKOCTh, acTurmatusM. OctpoTa 3peHust. bunokynspHoe 3penue. ['uruena spenus. Ctpo-
enue ceryaTku. DoTopenenTopsl, UX MUKPOCTPYKTypa. Mexanusmsl goropeneniuu. Pazmuuus
GyHKIMU TamoYeK M KoJabodeK, 1BeToBoe 3peHue. [IpoBomsime myTd M KOPKOBBIN OTAET 3pHU-
TEJIBHOTO aHAIN3aTOopA.

CrnyxoBoii aHaIM3aTop. 3HAUCHUE CIyXOBOro aHanm3aTopa. [lepudepuyueckuii oTaen ciy-
XOBOro a”aiuszatopa. DyHKIMU 3BYKOIPOBOJIAILErO ammapata. BHyTpeHHee yXo, CTpoeHue
YIUTKHU, MUKPOCTpYKTYypa oprana Kopru. Mexanu3M BOCIIpUSATHS 3BYKOB Pa3jIM4HOI BBICOTHI U
rpoMkocTd. [IpoBozasiye nyTu 1 KOPKOBBIM OTIIEN CIIyXOBOro aHanuzaropa. [IpoctpancrBenHas
JIOKaJIn3alus 3ByKa.

OOGoHsATENbHBIN aHaIM3aTOp. 3HAaUCHHE aHAJIM3a U CUHTE3a OOOHATEIBHBIX pa3/ipakeHHi.
[Tepudepuyeckuii otTnen, NPOBOAAIINE IYTH U KOPKOBBIM OT/IE] OOOHSTEIHLHOIO aHAJIN3aTopa.
CoBpeMeHHbIE TUIOTE3bl BOCTIPUATHS OOOHSATENBHBIX pa3pakeHuH.

BxkycoBoii ananuzatop. [lepudepuueckuii otaen, NpoBOJsLIMEe YT U KOPKOBBIM OTAEN
BKYCOBOT'0 aHaJIM3aTOpa. 3HAYEHUE aHAIN3a U CUHTE3a BKYCOBBIX pa3ipakeHuid. dakTopsl, onpe-
JIENISIOIINE YyBCTBUTEIBHOCTh BKYCOBOT'O aHAJIM3aTOpa.

Koxnbii ananuzatop. Knaccudukanus u cTpykTypa perentopoB KoxH. 3HaYeHUE pa3ind-
HBIX BUJIOB KO>KHBIX PELIENITOPOB, MEXAaHU3M MX BO30YxaeHus. [IpoBonsiiue nyTu u KOpKOBBII
OTJIeN KOYKHOTO aHaJIu3aTopa.

Bectubynspusiii ananmuzatop. CTpoeHue, MexaHu3M (DYHKIIMOHMPOBAHUS U 3HAUYCHHE Be-
cTuOymsipHOTro aHanu3atopa. [IpoBojsiire mMyTH U KOPKOBBIH OT/el.

JlBuratensHbI aHanu3atop. PenenTopHbIil annapar MbII U CyXO0XKWIHA. CTpoeHue MbI-
meyHoro BepereHa. OcoOeHHOCTH MHHEPBAIMN MHTpa(y3adbHBIX BOJIOKOH. [IpOBOJHUKOBEIN 1
KOPKOBBIN OT/EJbI ABUTAaTEIbHOIO aHAJIM3aToOpa U ero 3HaYeHUe B OPraHu3allly JIBUTaTEIbHOTO
aKkTa.

Tema 5. ®U3H0JI0TUSA IBUTATEJIHHOI0 aNINApPaTa

3HaueHHE MBIIIL, BUAbl MBIIIEYHON TKAaHU. YJIbTPACTPYKTYpHAs OpraHu3alusl CKeJIETHBIX
Mmbim. CokpaTuTenbHble 0enku. buoxumus, sHepreTka 1 MEXaHU3M MBIIIEYHOTO COKpAaIlleHus
U pacciabnenus. HepBHO-MBIIIEYHbIE CHHAICHI, PAaCHpOCTPaHEHUE BO30OYKIEHHS IO CapKO-
nemme. Poib capkomia3MaTuyeckoro peTuKyIyMa 1 HOHOB KaJIbLUs B CONPSHKEHUH BO30YKIEHUS
U COKparieHusi MpIisl. Termoo0pa3oBaHue B MBIIIIAX U €ro 3HadeHue. [loHnsTue o nBurarennb-
HoOM enunuIe, BUIbI [IE, ux MmoppodyHKIMOHAIbHBIE OCOOEHHOCTH.

XapakTepuCTUKA COKPATUTENbHON (PYHKIMU MBI, OAMHOYHOE COKPAILICHHE MBIIIIIBI, €T0
aHanu3. BeauunHa U CKOpPOCTh COKpallleHus. TeTaHyc, ero BUbl, MEXaHU3M. TOHYC MBIIIL, €r0
3HaueHue, MexaHu3M camoperyisanuu. Cuia mpimn. Pesxxumel cokpamenuil. Cratudeckas U au-
HaMu4ecKasi paboTta M. Y TomiieHue. [IpaBuio cpeTHux Harpy30K ¥ akTUBHOTO oTabixa . M.
CeueHosa.
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I'mankue mpimnbl. CTpyKTypHBIE U (YHKIIMOHATBHBIE OCOOCHHOCTH TIaiKuX MbImi. Heps-
HbIE Y TYMOpPaJIbHbIE BIMSHUSA HAa TOHYC IIaJIKOW MYCKYJIaTypBbl.

Tema 6. ®u3no10rus IHTOKPHHHOI CHCTEMBbI

[Tonstue 06 >HA0KpUHHON cucTeMe. CTPYKTypa M MEXaHU3M JIEHCTBHS TOPMOHOB. Perysis-
sl QYHKIMA Y9HIOKPUHHBIX XkKele3. B3anMoaeiicTBie HEPBHBIX U TyMOPAIbHBIX MEXaHU3MOB pe-
TYJISIUY, TUIIOTajIaMo-TUIo(Gr3apHas CUCTeMa.

['uno¢us, ero nomm. ['opmons! aneHorunodusa, Heliporumnodusa u MPOMEKYTOYHON JTOJTH,
MEXaHM3M UX JAeHCcTBU U 3HaueHue. OyHKIMOHAIbHOE UHCTBO TUIloTaIamyca u runogusa. ['u-
nep- ¥ TUnoQyHKINU aJIeHOTHITO(pHU3a.

[[uroBuAHASA >Kene3a, TOPMOHBI LIUTOBUIHOM >KeJe3bl, UX BIMSHHE HAa (DYHKIMH Opra-
HU3MA, PETysius QyHKIUH IMUATOBUIHOM JKEIe3bl, €€ TUTIeP- U THIO( YHKITHS.

OKOJIOUIUTOBUTHBIE JKEJIE3bI, UX TOPMOHBI, X (PYHKIIMOHAIbHOE 3HAYEHUE, MEXaHU3M JIeH-
cTBUs. [ UMo- 1 runepyHKIINH OKOJIOIIMTOBUIHBIX JKEJIe3.

Haanowyeunuku. KopkoBoe u xpomadhruHHOE BEIIECTBO, UX TOPMOHBI, (PYHKIIMOHAIBHOE
3HaYeHue. Pojib TOpPMOHOB HAIAMOYEYHUKOB B OPraHU3AlMHM CTPECCOBBIX PEAKIMil OpraHu3Ma.
Konnenmus ctpecca o I'. Cenbe. OOmuil aganTaiiiOHHBIA CHHIPOM.

BryTtpucekperopHas QyHKIHS MOJIOBBIX kKejie3. MyXCKHE U )KEHCKHE TI0JIOBBIC TOPMOHBI,
uX (PU3HOJIOTMYECKOe 3HAUCHUE, MEXaHU3M JIEHCTBUS. Perynsius 1esaTe1bHOCTH MOJIOBBIX JKeJe3.

Tema 7. ®U3H0JIOTHS CHCTEMBI KPOBH

[TonsiTe O cUCTEME KpOBH, €€ 3HaueHHE. Y CJIOKHCHHE COCTaBa U CBOWCTB KPOBH B IPO-
IIECCE ABOJIIOLIMM.

DU3NKO-XUMHYECKHE CBOMCTBA KPOBU: aKTUBHAS PEAKIIUSA U MEXaHU3MBI €€ MO ICPIKaHNS,
OCMOTHYECKOE JIaBJICHUE, €r0 3HaUCHUE U peryisanusa. CBepThIBaHHE KPOBH, €T0 3HAYCHUE, MEXa-
HU3M PEryJsluu.

DPUTPOLHTHI, TEMOTJIO0NH, €r0 CBOMCTBA, CTPOCHHE, COSAMHEHUE, 3HAUCHUE.

JlefikouuTsl, X BUbL, 3HaUeHUE. FIMMyHHBIE CBOIICTBA cUCTEMbI KpOBH. MIcTOpurs M3yueHus
uMMmyHuTeTa. COBpEMEHHBIE MPEACTABICHUS 0 MEXaHU3MaxX HECNenU(PUIECKOTo U crienuduyie-
CKOr0 IMMYHHUTETA, 3HaUeHUEe. IMMyHOT€HEeTHKa TPyl KPOBH.

['emor11033 1 perymnsius KpOBETBOPEHUS.

Tema 8. ®uznosi0orus KpoBoodpameHnst

OCHOBHBIE ATAITBI SBOJIIOLIUN TPAHCTIOPTHOW CUCTEMBI MHOTOKJIETOYHBIX, e 3HaueHue. OT-
KpbiTHE KpoBooOpamienus (B. 'apseii).

ABTOMATHS cep/ia, ee Mpupoa, MPoBeACHUE BO30YKIEHU. DIEKTpOKapauorpadus.

MopdodyHkuroHaneHble 0COOEHHOCTH pabouel Mblmbl cepana. [Torennuman neicTBus
pabo4ynxX MHOLMTOB, 3HAYEHHE JINTEIBHOCTH PEPPAKTEPHOTO IMepHoja. AHaIHU3 CEpAECUHOrO
IIUKJIA.

WunepBanmst cepia, COCyAUCThie peIeKCOreHHbIe 30HbI, TETEPO- ¥ TOMEOMETPHUYECKHUE
MEXaHU3MBI PETYISLNUN pabOThI cepALa.

OCHOBHBIE THIIBI KDOBEHOCHBIX COCY/IOB U UX (PYHKITMOHAIEHOE 3HaueHHe. [lapameTpst kpo-
BOOOpAIleHus: 00beMHasl U JIMHEHHast CKOPOCTh KPOBOTOKA, KPOBSHOE AaBJICHHUE U JIP.

ToHyc KPOBEHOCHBIX COCYI0B. HepBHO-TyMOpabHbIE MEXaHU3MBI PETYIISIIUN TOHYCa KPO-
BEHOCHBIX COCY/OB. bHojornuecku nenecoodOpazHoe nepepacnpesesieHne KpoBH B OpraHu3Me
NIPY PA3HBIX YCIOBUSX €0 KU3HEACITETPHOCTA U H3MEHEHUSIX BHEITHEH CPEIbI.

JIumpooObpazoBanue u tumpoodpaleHue.

Tema 9. ®U3M0J10TUS AbIXaAHUA

3HaueHue JbIXaHMsl, OCHOBHBIC 3TAIlbI YBOJIOIINHU JIBIXaTETbHON cucTeMbl. OCHOBHEIE ATAITbI
JICTOYHOTO THIIA JIbIXaHUSI.

MexaHu3M BIOXa U BBIJI0XA, 3HAYCHUE «OTPHUIATEILHOTO» JaBICHUS M dJTACTUUECKOU TSTH
JIETKUX.

['a3000MeH B JIETKUX U TKAHSX, TPAHCTIOPT T'a30B KPOBBIO. KpuBast Ariccoruaiyi OKCUTeMo-
riobuHa, K03 GHUIMEHT UCTIOIB30BaHUS KUCIOPOIa.
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Perynsauus apixanus. CTpyKTypHasi OpraHu3alus AbIXaTelbHOro eHTpa. Mexanusm obec-
IeYeHUs] CMeHBbl (Da3 IpIXaTeabHOIO LMKIA. AJAnTanus AbIXaHUs K pa3HbIM ()YHKIIMOHAJIbHBIM
COCTOSIHMSIM OpraHU3Ma U B 3aBHCHUMOCTH OT YCJIOBHMM OKpY’Karouiei cpensl. Ponbs KOpbl rosos-
HOT'0 MO3ra B PEryJIsILUY JIbIXaHUs.

Tema 10. ®uznoJiorus NUIIEBAPEHUS

3HaueHue nuuieBapeHus. BHyTpH- ¥ BHEKJIETOUHOE MUIIEBAPEHUE, IPUCTCHOYHOE ITHILEBA-
pEeHUE KaK 3aKJIIOUYUTEIIBbHBIN 3Tal nosoctHoro. Merons! uzydenus. Pons U. I1. [TaBiosa u ero
IIKOJIbI B U3YYEHUU (QYHKLUH MUIIEBAPUTEIbHBIX XKEJe3.

CocTaB 1 CBOMCTBa CEKPETOB. XapaKTep CEKPELUHU Pa3INYHbIX MUIIEBAPUTEIbHBIX KEIIE3
(CIOHHBIX, JKETYAO0YHBIX, [TAHKpEaTUYeCKOM U JIp.) Ha pa3Hyto nuuly. HepBHO-rymopaibHble Me-
XaHU3MBI PETYJSIUN pabOThI MUIIEBAPUTEIBHBIX XKEJIe3, POJIb HHTEPCTUIIMATIBHBIX TOPMOHOB.

BcacsiBaTenbHas GpyHKIUS NUIIEBAPUTEILHOTO annapata. Posis BopcuHok. MexaHusMm Bca-
CBIBaHUS MPOAYKTOB TIepEeBAapUBAHUS OCIKOB, KHUPOB, YITIEBOJIOB, HOHOB PAa3UYHBIX MUHEPAIIb-
HBIX BELIECTB U BUTAMUHOB. DYHKIIMM [IEYEHHU B CBS3U CO BcachlBaHueM. Jlpyrue ¢pyHKUMHU 1e-
YEHU.

JlBuraTtenbHast pyHKIMS MUIIEBAPUTEIBHOIO aMiapara, e 3HaueHUe U PeryJsiius.

Tema 11. O0MeH BemiecTB M 3Hepruu. Tepmoperyasuus

3HavyeHue oomeHa BeecTB. Ero ocHoBHbIe 3Tanbl. [ToHATHE 0 MEXKYTOUHOM OOMEHE.

OO6men OenkoB. 3HaueHne OENKOB B OpraHu3Me. A30THCTOE paBHOBECHE. 3aMEHUMEBIE U He-
3aMEeHHMbIE aMUHOKUCIOTHI. bronornyeckas neHHOCTh 6enkoB. Bunosas u oprannas cneunduy-
HOCTB OeskoB. OOMeH OenkoB B opranu3me. KoHeuHbIe MpOIyKThI OSIKOBOTO 0OMEHa.

OOMeH nuUnuI0B. 3HaUeHUE IPOCTHIX U CIOMKHBIX JIMIUI0B B opranu3zme. OTHOCUTENbHOCTD
BUAOBOW cnenupuaHOCTH XKHUpoB. [IpeBpamenus TunmuaoB B opranusmMe. JKupossie gero.

OOMeH yrieBoioB. 3HaueHHe YIJIeBOJIOB U UX IIpeBpallieHus B opranusme. [Ipoueccs! aHas-
poOHOTO M a’pOOHOr0 pacmazia yriaeBoa0B, UX SJHEPreTUYecKas IEHHOCTh ¥ 3HAYMMOCTh Ui Op-
raiu3Ma. 3amnacsl yriieBoZoB B opranusme. CoaeprkaHue TIIIOKO3bl B KPOBU. ['Uniep- ¥ rUMOINKe-
MHUSL.

Perynsuus nporeccoB oOMeHa BelecTB. PeduieKTopHBIi XapakTep peryssiuy IpoleccoB
oOMeHa OeIKOB, )KUPOB U YIJIeBOA0B. [ 'yMopasbHbIe BIUSHUS HAa 0OOMEH BEILIECTB: POJIb TOPMOHOB.
OU3M0IOrHYecKre MEXaHU3MBbI T0JI0JIa U JKaX/Ibl M UX yJOBIETBOPEHHUS. 3JHAUCHHE KOPBI OOJIb-
HIMX TOJyLIapuid B peryasliuyu oOMeHa BEIIeCTB.

Burtamunsl. Ux obmas xapakrepuctuka. Pojib BUTAMUHOB B CHHTE3€ ()epMEHTOB U APYIHX
aKTHUBHBIX BellecTB. @U3NO0IIOTMYECKOE 3HAUE€HUE OTAEIbHBIX 3JIEMEHTOB. ABUTAMUHO3BI U TUIIO-
BUTaMUHO3BL. [ HIIEpBUTAMHUHO3BI.

MuHepanbHO-BOJHBIM 00MEH. 3HaU€HUEe MUHEPAJIbHBIX BellecTB B opranusme. OOMeH Mu-
HEpaJbHBIX BEIIECTB. 3HAU€HHE MUKPOJIEMEHTOB. BoiHbIN 0OMeH U ero 3HaueHue. GU3N0I0TH-
YECKUM MEXaHM3M KaK]Ibl. Perysius BogHO-COIeBOTO OOMEHa.

OHepreTuyeckas CTOpoHa oOMeHa BemecTB. [IpeBpamienus suepruu B opranusme. HMecie-
JIOBaHME dHEpreTudeckoro 6ananca opranusma. [Ipsamas u Henpsimasi KanopumeTpusi. Jpxarenb-
HbI K03 Punment. OcHOBHON 00MeH. 3aBUCHMOCTh MHTEHCUBHOCTH OOMEHA BEILECTB OT pa3-
JTUYHBIX (U3UOJIOTUUECKHUX YCIIOBUMA. Pacxoa sHepruu nmpu MbIIIeuHON padoTe.

N3otepmus u ee 3HaueHre. XUMUYecKas U pU3NUecKas Teroperymnauus. Perynauus ten-
71000pa30BaHUsI M TETIOOTIAYH.

®uznonornyeckue ocHOBbI MUTaHUs. COCTaB OCHOBHBIX I'PYII MUIIEBBIX NPOIYKTOB; CO-
Jep>)KaHUuE B HUX BUTAMUHOB. DHEpreTuyeckas [eHHOCTh MUILEBbIX MPOAYyKTOB. KamopuitHocTh
MUIIEBOIO PAllMOHA. DHEPreTUYECKUE HOPMbI TUTAHUS B 3aBUCUMOCTH OT YCJIOBMM >KM3HM M Xa-
pakTepa Tpyaa. KauecTBeHHasi cropoHa nuTaHus. 3HaueHue pa3HooOpasus nuiu. dusnonoruyue-
cKoe 000CHOBaHME PEeKUMA MUTAHUS.

Tema 12. ®u3H10J10THA BbIACTCHHUA
3Ha4yeHue MpoLeccoB BhiAeIeHU. KoHeUHbIe TPOAYKTH 0OMeHa. DKCTpapeHalbHbIe MyTH
BBIJICJIEHUS] MIPOAYKTOB OOMEHa. DBONIONMS OpraHoB BwlAeneHus. HedpoH miexonurarommx.
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KpoBocHaOxeHHEe MOYKH.

MexaHu3M MoueoOpa3oBaHus: KIIyOOUKOBasi (GDMIIBTpALUs, IEPBUYHASL U BTOPUYHAS MOYA,
peabcopOIust B KaHAIbIAX, MPOIECCHI CEKPEIIMHU B AMUTEINN KaHAJIbIICB, IEPBUYHAS U BTOPUYHAS
Moya. HepBHO-ryMOpasbHbIE MEXaHU3MBI PETYJISIIMH MOUEOOPa30BaHMSI.

Posib mouek B 0OMEHE BOIbI, PETY/ISILIMA OCMOTHYECKOTO JaBJICHUS, MOICPKAaHUH aKTHUB-
HOUW PeaKIMu KPOBH U €€ HOHHOTO COCTAaBa.

[Tponiecc MoueBbIIENeHUS, (DAKTOPHI, €TO 00YCIIABIUBAIOIINC.

Perynsinust BBIBEZICHUS MOYH.

4 METOJWYECKHWUE PEKOMEHIALIMHY (YKA3AHMS) 1J151 CTYJEHTOB
M0 U3YYEHUIO JUCLIUNIAHbBI

OOyueHue CKJIaJIbIBaETCA U3 ayJUTOPHBIX 3aHATHM (90 yac.), BKIIOYAIOIMIUX JEKIMOHHBIH
Kypc (36 yacoB) u nmaboparopHbie 3aHATUS (54 Yac.), u camocTosaTenbHON padboThl (90 yac.). Oc-
HOBHOE Y4eOHOE BpeMs OTBOAMTCS Ha JJaOopaTOpHbIE pabOThI M CAMOCTOATENbHYIO padboTy. B co-
orBercTBuU ¢ TpeboBanusmMu GI'OC BO B yueOHOM mpoliecce MHUPOKO UCTIONb3YIOTCS HHTEPAK-
TUBHBIC ()OPMBI TIPOBEICHHS 3aHATHIA.

[Tpuctynas Kk U3Yy4eHHUIO JUCIHUILIMHBI, HEOOXOANMO, B TIEPBYIO OYEPEb, O3HAKOMHUTHCS C
coJiep>KaHueM paboveil MporpaMMbl Y9eOHOW JUCIHMILTUHBL. BXOIHONW KOHTPOJIb 3HAHUHN U yMe-
HUW OCYILECTBIIAETCS B BUAE TECTUPOBAHMS. TEeKylIMil KOHTPOJIb 3HAHUM U YMEHUW BKIFOUAET
IIPOBEJICHUE YCTHOI'O ONPOCa, TECTUPOBAHMSI, IPOBEPKY KOHCIIEKTOB U 3aIUTY JIOKJIa/10B C MYJlb-
TUMEIUUHBIMU TTpe3eHTaurusAMU. ITOroBblid KOHTPOJIb 3HAHUM U YMEHMI MIPEII0IaraeT ciavy K-
3aMeHa B YCTHOH, MMCBMEHHOH (hopMme (TeCTUpOBaHME) WM MHTEPHET-IK3aMeHa. Psii Bompocos
[0 TUCLMIUIMHE BKIOYEH B TOCYIAPCTBEHHYIO UTOIOBYIO aTTECTALIMIO BBIITYCKHUKOB.

Memoouueckue pexomenoayuu K 1eKYUsIM

BHumartenbHOe ciyliaHue JIEKUUHU, YSACHEHHE OCHOBHOTO €€ COAeprKaHUs, Kparkas, HO
pa3bopunBasi 3amuch JIGKIIMU — HEMPEMEHHOE YCIOBHE YCIEUTHON CaMOCTOSTEIHHOU paboThI
Kaaoro cryaeHra. [lostoMy cryneHTaMm, MPUCYTCTBYIOIIMM Ha JIEKLUSAX, BaXHO HE TOJIBKO
BHHUMATEJIbHO CIIYIIATh IPENoJaBaTesis, HO M KOHCIEKTHUPOBaTh HM3JaraeMblii UM MaTepual.
KoHcnektupoBanue mnpejacraBiseT co0oi ckaToe U CBOOOJHOE M3JI0KEHHE HanOoliee BaKHBIX
BoIpocoB TeMmbl. HeoOXxoaumo u3beratb MEXaHMYECKOI'O 3alMChIBaHMSI TEKCTa JIeKIUU Oe3
OCMBICIINBaHHS €ro coxaepkaHud. Ilepen 3amucblo HagO MOCTApaThCS BHAYAJIE MOHATH CMBICI
CKa3aHHOI'0, HEOOXOJMMO CTapaThCsl OTIEIMUThH INIABHOE OT BTOPOCTENEHHOTO U, MPEX]IE BCETO,
3anucaTb OCHOBHOM Marepuan, moHsTusa. Ecim cymiecTByeT HEOOXOIUMOCTh HPUOETHYTh K
COKpAILEHUIO, TO Ha/10 YIIOTPEOIATh OOLENPUHATHIE COKpAILIEHUSI.

Memoouueckue pexomenoayuu K 1a00pamopHbIM 3aHAMUIM

JlaGoparopHble 3aHATUS IPOBOJSATCS B BHUJIE€ BBHIIIOJHEHUS HAOIOIEHUI U SKCIIEPUMEHTOB,
3alUThI MPe3eHTalNH, IUCKYCCUI O MpeJylaraéMbIM MperoaaBaTesieM i 00CyXKAeHUs BOIIPO-
cam, IeMOHCTpaluuu BuaeounsMoB. B xo/e noBeaeHns 1a00paTOpHBIX 3aHATHI BaKHO chOpMU-
pOBaTh HaBBIKK PabOTHI C UMEIOIIMMCS B IIKOJIaX 000pyI0OBaHUEM JISl IPOBEAECHUS (PU3UOTIOTH-
YECKUX IKCIIEPUMEHTOB.

[Tpu moaroToBke K 1a00PaTOPHBIM 3aHATUSAM HEOOXOIUMO OCYILIECTBISATH CAMOCTOSITEIb-
HBIH TOUCK yueOHOW nH(pOopMaIuy, pacIuPSIONIeH U TONOJHSIONIEH JEeKIIMOHHBIN MaTepuall, uc-
M0JIb30BaTh 3HAHUS O CTPOCHUU U (PYHKIIMOHUPOBAHUM OPTaHOB U CHCTEM OPraHOB, OJIyYEeHHbIE
[P U3YYE€HUU aHaTOMUU U Mopdosoruu yenoneka. [Ipu He06X0AUMOCTH MOKHO MPOKOHCYJIBTH-
pOBaThCs C MperoiaBaTesieM Yepe3 CUCTEMY AIIEKTPOHHOU MoanepkKu o0ydeHus. Bo Bpems 3a-
HSTUS CTY/ICHTBI BBIIIOJHSAIOT J1a00paTOPHBIE PA0OTHI B COOTBETCTBUU C MIPEICTABICHHBIMU METO-
JTMKaMH, 0(OpMIIIOT OTYET O paboTe B paboueil TeTpaau U MPeACTaBIAIOT Ha MPOBEPKY MpPEro-
JTaBaTelto.

CamocrosTenbHas paboTa CTYAEHTOB B paMKaX MOATOTOBKH K JIAOOPATOPHBIM 3aHITHUAM
BKJIIOYAET MOJTOTOBKY JOKJIAJ0B C MYJIbTUMEIUUHBIMU IIPE3CHTALUAMHU, pabOTy € TUTEPaTypOit
¥ MH(POPMALIMOHHBIMU pECYpCaMU IS TOATOTOBKH K YCTHOMY OIIPOCY, COCTAaBJICHHE KOHCIIEKTOB,
BBITMIOJTHEHHE 3a/1aHUi B CICTEME AJIEKTPOHHOTO 00yUEHUSI.
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Memoouyeckue pekomenoayuu K opeanu3ayuu CamocmosmenbHol pabomsl

B npomecce camocTosTenbHON paboThl HEOOXOAUMO BHUMATEIBHO O3HAKOMHUTBCS C JINTE-
paTypHBIMU HCTOYHHKAMH U ¢ HHPOPMAITMOHHBIMH PECYPCaMU, peKOMEHIyeMbIMH pabodeid mpo-
rpaMMOH JUCHIUTUTHHBL 3aJIJaHusI MOTYT OBITh BHITIOJTHEHBI MHIUBUIYAJILHO HITH B TIapaXx, FPYIIax.
[Tpu BHIMOTHEHUH 3aaHU HEOOXOJUMO M3Yy4UTh TPEOOBAHUS, IPEIBSIBISEMBIC K PE3yJIbTaTaM,
U KpUTEepuH olieHKU. PaboTa ¢ yueOHOI IuTeparypoii paccMaTpUBaeTCs Kak BU y4eOHOM paOOThI
MO TUCUHUILIMHE U BBITIOJIHSETCS B IIPEJiesiax 4acoB, OTBOAMMBIX Ha €€ uzyuenue (B pazzaene CPC).
Kaxnprit oOyuaromuiics obecrieueH JTOCTynoM K OMOIMOTeYHBbIM (OHAAM YHUBEPCUTETA U Ka-

denpsi.

Y4eOHO-MeTOAMYECKOE O0ecTedyeHHe CAMOCTOSATeIbHOM pPa00Thl CTYAEHTOB 0 ANCIUIIINHE

KonuyectBo
®opMbl/BUBI acos, B
No HaumenoBanue CAMOCTOSI Te1b HOI COOTBETCTBUHU
pa3naena (TemMbl) ¢ yueOHO-TeMa-
paﬁOTI)I THYECKHUM ILl1a-
HOM

1. | Benenue B pusuono- | Mzyuenue nmureparypsl. Beimonnenne pucys-

THIO. KOB B pabo4nx TETpassix, 3al0JIHEHUE Ta0- 4
JIMLI, HAaIIMCAaHUE BBIBOJIOB.

2. | ®usmnonorus Bo30ynu- | M3yueHue nmureparypsl. BellioHEeHUE pUCYH-

MBIX 00pa30BaHuH. KOB B pabou4uX TeTpassix, 3aloJIHEHUe Tab- 12
7M1, HanucaHue BoIBoAOB. [lonroroska go-
KJIaJIOB.

3. | ®uznonorus HepBHOH | M3yueHue nureparypsl. BeimoiHnenue pucyH-

CUCTEMBI. KOB B pabou4uX TeTpassix, 3aloJIHEeHUe Tab- 12
JIU1, HallUCAaHUE BBIBOJIOB.

4. | ®uznonorust BH/ u N3yuenne nureparypsl. BelmonHenue pucys-

aHaJIN3aTOPOB. KOB B pabou4uX TeTpassix, 3aloJIHEeHNe Tab- 10
JIU1, HarMcaHue BeIBOAIOB. [TonroroBka no-
KJIQJIOB.

S. | ®uznonorus aBUra- N3yuenne nureparypsl. BolnoaHenue pucyH-

TEJBHOIO anmapara. KOB B pabou4ux TeTpassix, 3aloJIHEeHNe Tab- 6
JIU1, HallUCAaHUE BBIBOJIOB.

6. | ®usnonorus >H0- N3ydenue nurepaTtypsl. BeimonHenue pucyH-

KPUHHOU CHUCTEMBI. KOB B pa0ouux TeTpaasx, 3al0JHEHUE Tad- 8
JIU11, HAlIUCAHUE BBIBOJIOB.

7. | ®uznonorus cuctembl | M3yueHue nureparypsl. BeirmoiHeHe prCcyH-

KpPOBH. KOB B pabo4ux TeTpassix, 3aloJHeHne Tab- 8
JIU1, HallUCaHUe BBIBOJIOB.

8. | ®dusuonorus cep- N3ydenue nurepaTtypsl. BeimonHenue pucyH-
JIEYHO-COCYIUCTOM CU- | KOB B pab0OYMX TETPaIsiX, 3aOJTHEHUE Ta0- 8
CTEMBI. JIU11, HAIIUCAHUE BBIBOJIOB.

9. | ®uznonorus neixanud. | M3yueHue nureparypsl. BeimoiHeHne prucyH-

KOB B pabou4ux TeTpassix, 3aloJIHeHNe Tab- 4
JIU1, HallUCaHUe BBIBOJIOB.

10. | dusnonorus numesa- | Mzyuenue nmureparypsl. BeinmomHenne pucyH-

pEeHMUSL. KOB B pabouux TeTpajasx, 3anojHeHue Tad- 6
JIU11, HAIIUCAHUE BBIBOJIOB.

11. | O6meH BemiecTB Wzyuenue nureparypsl. Beinonnenue pucyH-
sHepruu. TepMopery- | KOB B pab0ouMX TETpaIsiX, 3aOJHEHUE Ta0- 6
JISIIIMSL JIM11, HAIMCAaHUE BBIBOJIOB.
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12. | ®dusmnonorus Beiene- | M3ydenue mutepaTyphl. BeloHeHUE pUCYH-
HUSL. KOB B pabo4ux TeTpajasx, 3amoHeHUe Ta0- 5
JIU1, HarMcaHue BeIBOOB. [lonroroBka no-
KJIAJIOB.
UTOIro 90

5 HPAKTUKYM IO JMCHUIIVIMHE

Tema 1. BBenenne B GU3M0JI0THIO YeJI0OBEKA
Bomnpocs! 1151 caMOInoaroToBKu
Yro u3yyaeT HayKa «(pU3nu0JIOTUs YelIoBeKa»?
JlaiiTe KpaTKyI0 XapaKTepUCTHKY METOJIOB (PU3UOJIOTHH.
Hctopus ¢pusnonoruu, oreyecTBeHHast (PU3NOIOTHS YeIOBEKA.
UTo Ha3BIBAIOT «BO30YIMMBIMU 00pa30BaAHUSIMU»?
CaoiicTBa BO30yAUMbIX 00pa30BaHUii, 3HaUCHHUE TIPU U3y4YEeHUU (PU3NOTIOTUH YEeIIOBEKA.
Pazppaxumocts, BO30yAMMOTE, BO30YX/I€HUE U TOPMOKEHHE.
MIIII, I1/1, onuHOYHAs BOJTHA BO30YXKICHUS.
Tema 2. ®usnosorus Bo30y1MMbIX 00pa3oBaHui
3ansTue 1

Padora 1 IlpuroroBiieHHe PeOCKONUYECKOH JIANIKH U HEPBHO-MbIIIEYHOI0 Npena-

Nooohk~owhE

para

MHorue (HU3H0IOTHYeCKHEe IKCIIEPUMEHTHI MTPOBOIATCS HA JArymkax. [y mpoBeaeHus
OCTPOTO OIBITA JIATYHIKY HE00X0MMO 00e3ABMXUTh. CyIIeCTBYET HECKOJIBKO CITIOCOOOB 00€3/1BU-
JKUBAHUS, OJIHUM M3 HUX SIBJISIETCS] HApKOTH3alMs. B kauecTBe HApKOTUUYECKOTO BELIECTBA Yallle
BCEro HCMoib3ylT 3¢up. Ha Tapenky, mOKpbITYyI0 OONBIION CTEKJIIHHON BOPOHKOM, TOMEIIAIOT
JSITYIIKY, TyJa e KIaJyT BaTHBIA TAMITOH, CMOYEHHBIN 3(upoM. (B HEKOTOPHIX ciTydasix B Kade-
CTBE HAPKOTHUYECKOT'0 BEIIECTBA UCTIOIB3YIOT 10 % pacTBOp 3TUI0BOrO CIUPTA, KOTOPBI B KOJIN-
yecTBe 250 — 300 M1 HATMBAIOT B SKCUKATOP U MOMEIIAIOT Ty JISTYIIKY).

O0e31BMKUTH JIATYIIKY MOKHO IIyTEM BBEICHHUS B MOJKOXKHBIA JTMM(paTHUECKHI MEIIok
MHOpEIAKCAaHTOB. MHOpeNaKkcaHThl — BEIIECTBA, KOTOPbIE HAPYIIAIOT Neperady BO30YXKACHUS C
HEpBa Ha MBIIIILY, B CBS3H C YEM BBI3BIBAIOT pPacciabIeHHE CKEIETHBIX MBbIIIILI.

Yare Bcero 06e3ABM>KUBaHKE JIATYIIKY TPOU3BOIAT IyTeM paspyenus [IHC — cninanoro
u rosoBHoro mosra. Paspymenue [ITHC npousBoasaT AByMs criocobaMu: ¢ COXpaHEHUEM T'OJIOBBI
U MyTeM JAekanuTauuu. B oboux ciydasx JSryHIKy 3aBepThIBAlOT B MapjeBYyl0 Cal(erky Tak,
YTOOBI MEPEAHME JIAMIKH 0Ka3aIiCh MPKATHIMU K TYJIOBHUIILY, a 33 JHUE HAXOMINUChH B BBITTHYTOM
COCTOSIHMH, TOJIOBa ocTaeTcs cB0OoHOM. [Tpu mepBoM criocobe 00e3ABMKUBAHUS JISITYIIKY JEP-
’Kart B JIEBOM pyKe, yKa3aTelbHbIM MAJIbLIEM KOTOPOI CrUOat0T roj0BY JISATYIIKH TaK, YTOOBI MEXITY
TOJIOBOH M MIO3BOHOYHUKOM 00pa3oBaJics MPSIMOM yroJl. 3aTeM MpenapoBajibHON UTIION C HEOOJIb-
IIMM Ha)KUMOM MPOBOJAT IO CPEAHEN JIMHUU TOJIOBBI CBEPXY BHM3, IIOKA UIJIa HE COCKOJIB3HET B
HEeOOJIBIIIYIO SIMKY, COOTBETCTBYIOIYIO aTJIaHTO3aThLIOUHOM MeMOpane. [IpokoioB Koy U MeM-
OpaHy B 3TOM MeCTe, UTJIy BBOJAT B TMOJOCTh Yepena U HECKOJIbKHUMHU JIBUKEHUSIMHU pa3pylIaloT
TOJIOBHOM MO3T. 3aTeM CJIeTKa U3BJIEKAIOT UIITY, HAIIPABJISIIOT €€ B TO3BOHOYHBIN KaHaJ U Bpallia-
TEJIbHBIMU JABM)KEHUSMHU PAa3pyIIAOT CIMHHOM MO3T.

JlexanuTalnuio Npou3BOAAT BBECHUEM OJAHON OpaHIIM HOKHUIL B POTOBYIO MOJOCTh U OT-
CEUYEHUEM YENIIOCTH U MEPEAHETO OT/eNa Mo3ra. Pa3zpes oykeH MPONUTH cpa3y ke 3a INIa3HBIMHU
Oyrpamu. B OTKpBIBIIMIACS TTO3BOHOYHBIM KaHAJ BBOJST IPEMApPOBAIBHYIO UTIIY U pa3pyliaroT
CIIMHHOM MO3T.

Iesb paboThI: 03HAKOMUTHLCSA C TPUEMaMU 00€3/IBIKUBAHUS JIATYIKH U OCHOBHBIMH dTa-
aMH IPUTOTOBJICHUS] HEPBHO-MBIIIICUHBIX IIPENapaToB, HauOoJIee UCTIONIb3YEMbIX B y4eOHBIX IKC-
NEPUMEHTaX.

B ¢usnonorun Bo30yxaeHust paboThl BBITOJIHAIOTCS MPEUMYIIECTBEHHO C HCIOJIb30Ba-
HUEM PEOCKONMYECKOH JIAKU WM, TPU HEOOXOIUMOCTH IpadUuecKoil perucTpanii MbIIIEYHBIX
COKpalllCHUH, IIpenapara U30JIUPOBAHHOW MKPOHOKHOM MBIIIIBI, COCTOSILErO0 U3 UKPOHOKHOU
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MBIIIIBI, OEIPEHHON KOCTOUKH, CEIATHUIITHOTO HEPBA BMECTE C KYCOUKOM MO3BOHOYHHUKA.

Matepuanbl 1 000pyaoBaHHe: HAOOp MHCTPYMEHTOB JJIsl MpENapupOBaHUs; PacTBOP
Punrepa 114 X010 1HOKPOBHBIX KUBOTHBIX; JISTYILKA; HUTKH; BaTa.

Xoa padorbl. OCHOBHBIE JTalbl IPUTOTOBJICHNS HEPBHO-MBILIEYHOTO IIpenapaTa IpuBe-
JIEHbI HA PUCYHKE. Pa3pymibTe roJIOBHOM U CIMHHOW MO3T JIATYIIKU. Bo3bMuTe 1€BOM PyKOU JIsi-
I'YHIKy 3a 6e1pa (B 3TOM HOJOXKEHUU XOPOLIO BBLAEISAETCS M03BOHOYHUK) U IEpepexbTe M03BO-
HOYHHK Ha 1 — 1,5 cM BbIlIe MeCTa OTXOK/ICHUS Ta30BbIX KOCTEH. CBUCAIOIIYIO MTEPEAHIOI0 YaCTh
TYJIOBUILIA U BHYTPEHHOCTH yaainuTe. OCTaTOK MO3BOHOYHUKA KPENKO 3aXBATUTE MUHLETOM WU
JIEBOM PYKOMW. [[pyruM NUHLIETOM WM NAIbLAMU 4€Pe3 MapJIt0 YXBATUTE KOKY OKOJIO II0O3BOHOY-
HUKa U TSAHUTE €€ BHU3, 4TOOBI, BEIBOPAUUBAs, CHAThH €€ C JamoK. JIanky MOJOXKHUTE B YHCTYIO
yawky Ilerpu u 3aneiite pactBopoM PuHrepa, pyku BbIMBITh. 3aT€M BO3bMUTE Iperapar JeBon
PYKOH M COTHUTE €ro Tak, 4ToObl T03BOHOYHHUK, Ta30Bas YacThb U CBUCAIOLIUE JIAIIKK IPUHSIIN
ouepranust OykBbl «II», ¥ XOpOIIO BBLAEIIACH ObI KOMMYMKOBAsA KOCTh. OCTOPOKHO BBIPEKHTE
KOITYMKOBYIO KOCTb: HO>KHMIIBI JIEP)KUTE FOPU30HTAIBHO, NTAPAJIJICIIBHO Ta30BbIM KOCTSAM M Kak
MOYKHO OJIM)KE€ K HUM, YTOOBI HE MOBPEAUTH HIYIIHE MO HUMH CEIajIHIIHbIe HEPBBL. Bripe3an
KOITYMK, TIpenapar pa3fesnTe Ha ABE MOJIOBUHBL. /st 3TOro nepepexbre BAOJb CHAa4Yala OCTaTOK
MI03BOHOYHHKA, a 3aT€M JJOOKOBOE COUJICHEHHE.

Opny nanky ocTaBbTE KaK 3allacHYIO, COXpaHss €€ B pacTBope Punrepa. Y npyroi nanku
HOXKHHIIAMH pa3JeNIUTe OCTATOK MO3BOHOYHUKA M Ta30BYIO KOCTh, a TI0 Ta300€IPEHHOMY CYCTaBY
Ta30BYIO0 KOCTh ynanurte. Ha 3angHei ctopoHe Oeapa mo cpeiHel JIMHUM NanbliaMu pa3/iBUHbTE
MBI, OCTOPOKHO, HE KacasCh MMHIIETOM U HO>)KHULIAMHU HEPBA, OTJEJIUTE €r0 OT OKPYKAIOIIUX
TKaHell Baonb Oeapa a0 kosieHa. HepB oTBeauTe B CTOPOHY M OYMCTUTE OEIPEHHYIO KOCTh OT
MbIn. [TonyuuBmmuiics npenapaTt Ha3bIBACTCS PEOCKONUUECKOU NANKOU.

W3 Hero npu HEOOXOIUMOCTH MOXHO IOJIyYUTh MpenapaT U30JUPOBaHHON HKPOHOXKHON
MBILIIBL. J[J151 3TOT0 Ha TOJIEHU OTIENsIeTCsS OT KOCTH HKPOHOXHas Mblna. CHavasa rnoapesaercs
aXWJJIOBO CYXOXHWJIME, 3aTEM T'OJIEHB U JIallKa OTPE3ar0TCsl HUYKE KOJIEHA — IIpernapaT roToB.

PexoMengaunu K opopmMJIeHUIO PAdOTHI: KPATKO OMUIIUTE MPUEMBI 00€3/IBIKUBAHUS
JISATYIIKH, OCHOBHBIE 3TAIlbl U TEXHUKY IPUTOTOBJIEHUS PEOCKOITMYECKOM JIaKU U N30JIMPOBaHHON
MKPOHOXHOW MBIIIIBI JIATYIIKH. CaMu Npenapatsl 3apucyiTe B TETpaIsix.

Padora 2 CpaBHeHue BO30yIMMOCTH HEPBAa M MbIIIIbI (IIPSIMOE U HeNpPsIMOe pa3apa-
JKeHHe MBIIIIbI)

OnHUM 13 OCHOBHBIX (PU3HOIOTHYECKUX CBOMCTB BO30YIMMBIX TKaHEH SBIseTCsS BO30y U~
MOCTb, KOTOpasl y pa3jIM4HbIX TKaHEel He ofMHaKoBa. i XapaKTepUCTUKN YPOBHS BO30YAMMOCTH
CILY>KMT IOPOT pa3Apa)XeHusl, T.€. MUHUMAaJIbHAsI CUJIA Pa3paXKuTelis, IpH AEUCTBUHA KOTOPOM BO3-
HUKAET OTBETHAs peaKIusl.

B skcnieprMeHTaIbHBIX YCIOBUSX Ul ONpeAeaeHHs BO30YIMMOCTH MBIIIIBI TPUMEHSIOT
IPSMOM METOJ €€ pa3JpakeHus, T.€. pa3JpakeHUE, HAHOCUMOE HEIOCPEICTBEHHO Ha MBIIIILY.
Bo30yaumocTs HepBa HCCIEaYIOT pa3apaKeHHEM HepBa, MHHEPBUPYIOLIETO JaHHYIO MBIIIILY, T.€.
METOJIOM HETIPSIMOTO Pa3pa>K€HUsI MBILIIIBI.

Leab padoThl: SKCIEPUMEHTAIBHO ONPEAEIUTh OPOTU BO30YKICHNS HEpBAa U MBIIIIIBI
HEPBHO-MBIIIIEYHOTO IIpenapaTa JATYLUIKA, CPABHUTh MX, CAENaTh 3aKJIIOYEHHE O COOTHOLIEHUU
BO30Y/IMMOCTH y TaHHBIX TKaHEH.

Marepuanbl u odopynoBanme: yueOHbIN AnekTpocTumyisaTop (YIC), pazmpaxkaroniue
AIIEKTPObI, HA0Op MpenapoBabHBIX HHCTPYMEHTOB, IpenapoBaibHas I0IIeUKa, MapieBble cal-
deTku, pactBop Punrepa, nunerka, JsAryuika.

Xoa pa0orbl. IIpUroToBUTH HEPBHO-MBIIIEYHBIN IpemnapaT. DIEKTPOAbl COEIUHSIOT C
KJIEMMaM# CTUMYJIATOpA. Pydku perylnpoBKU aMIUIMTYbl YCTaHaBIMBatOT Ha Hy’e. [Ipenapar
MIOJIO’KUTB Ha JIOIIEUKY, I10J] HEPB €r0 MOJABECTHU EeKTpoAbl. [lonaBas Ha HEPB OAMHOYHBIE CTH-
MYJIbl C TOCTOSSHHOM JJIMTENBbHOCTBIO, HanpuMep 0,5 Mc, MOCTENEHHO YBEIHMUMBAIOT aMILIUTY Ly
Y HaxoJ AT Ty MUHUMAJIBbHYIO CUJTy pa3IpakKUTeNsl, KOTOpas BbI3BIBAET €/1Ba 3aMETHOE COKpallle-
HUE MBILIIBI — 3TO U OYyJET NOpOr pa3apa)xeHus AJs HepBa.

Jliig onpenenieHns nopora pas3ipakeHUs MBIIIIbI HA HEE HETTOCPEACTBEHHO HAKJIAAbIBAIOT
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AIIEKTPOJIbI, T.€. HAHOCAT IpsMoe pasapaxkeHue. [lopor pazapaxeHus HaXOIAT TaK ke, KaK MpU
HEIPSIMOM Pa3APaKEHUH.

Pexomennauun k ogopmiieHHI0 padoThI: ONMUIIUTE XOJ SKCIEPUMEHTA, 3alMUILUTE pe-
3yJlbTaThl ONBITa W IO WX aHAIU3y JalTe CPAaBHUTEIbHYIO OIIEHKY BO30YIMMOCTH HEpBa U
MBILIIBL.

PaGora 3 Pa3gpakeHne HepBHO-MbIIIEYHOT0 NPeNapara pasjM4HbIMH Pa3apaxure-
JISIMH

B ¢usmonorun npumMeHstoTca pa3ivuHble pa3apaxUuTeNn: AIEKTPUYECKIE, XUMUUECKHE,
MEXaHUYECKHe, TeMIepaTypHble U Ap. HenoctaTku MEXaHH4eCKOTrO U TEMIIEPATYPHOrO pasjpa-
JKEHU 3aKJIH0YAKTCA B TOM, YTO OHHU IUIOXO JO3UPYIOTCS U, IJIaBHOE, OKA3BIBAIOT BPEAHOE JEH-
CTBHE HA TKaHHU.

XHWMHUYECKOE pa3IpakeHUE MEIJICHHO JIEMCTBYET M TaK K€ MeUIeHHO cHumaercd. [lo-
ATOMY JICHICTBHE €r0 COXPaHIETCs, HECMOTPS Ha IPOMBIBaHUE IpenapaTa (Ha0JIt01aeTCs T TENb-
HOE HempepbIBHOE cokpaleHue Meii). Hanbonee ynoOHO anekTpudeckoe paszapaxkeHue. Ero
IIPEUMYILECTBO COCTOUT B TOM, YTO CHJIA U JUIUTEIBHOCTb Pa3JpPaKeHMs JIETKO U TOYHO O3UPY-
FOTCSI, KOJTMYECTBEHHBIM YUET CUJIbI IPOCT U, TJIABHOE, IOBTOPHOE MPUMEHEHHUE IEKTPUUECKOTO
pa3apa)xxeHusl He OKa3bIBACT BPEIAILEIO JEHCTBHS HA TKaHb.

[Ipu m3yyeHun AEMCTBUS FNEKTPUUECKOrO TOKA HA TKaHb JUIMTEIBHOE BPEMs UCIOJIb30-
BaJICSl MHAYKIIMOHHBIN amnmapat J[ro0ya PeliMoHa, KOTOPBIM MO3BOJISIT HAHOCUTH pa3paKeHUe
OJIMHOYHBIMH 3aMbIKATEJIbHBIMU U Pa3MbIKATEJIbHBIMU MHIYKIMOHHBIMH yJlapaMu WU pUTMHYE-
CKHUM MHIYKIIMOHHBIM TOKOM.

Mo0:XHO HAHOCHUTbH PA3APAKEHUE U TIOCTOSHHBIM TOKOM OT aKKyMYJISITOPA, BBITPAMUTEIISA,
BApBUPYsl €T0 HAIIPSDKEHUE WK CHITy TOKA, & TAK)KE JUIMTEIIBHOCTD CTUMYJISLIUU.

[Tono6HoE pa3apaxeHue MOCTOSHHBIM TOKOM MOYKHO HAHECTH MPHU MOMOIIH TajbBaHUYE-
CKOr0 IMHIETa, HOXKKHA KOTOPOTO COCTOST M3 Pa3HbIX METAJUIOB: OJHA — U3 LMHKA, Apyras u3
menu. [Ipy NpuKOCHOBEHMH HOKEK IUHIIETa K HEpBY 00pazyeTcs 3aMKHYTas Lielb U3 IByX MeTal-
JIOB ¥ HEPBA, UTPAIOILETO POJIb IPOBOJHUKA BTOPOro poja. BO3HHUKAOMNN TOK U CIIY’KUT UCTOY-
HUKOM pazapaxeHus MbIbl. OOBIYHO raJlbBaHUYECKUH MUHIIET IPUMEHSETCS I IPOBEPKU CO-
XPaHHOCTH HEPBHO-MBIIIEYHOTO IIpenapara.

VlcTouHHMKOM pa3zipakeHus Iperapara MoKeT ObITh U €ro BbIChIxaHue. I1pu BbICBIXaHUU
HEpBa MBIIIIA HAYMHAET CUJIBHO COKPAIAThCs, YTO CO3aeT MPEMSITCTBUE s paOOTHI ¢ penapa-
ToM. [ToaTOMY HE06X0AMMO MOCTOSIHHO CMAa4YMBaTh MpenapaT pactBopoMm Punrepa.

Heap padoThbi: >KCHIEPUMEHTAIBHO IOKa3aTh, YTO BO30YKIEHHUE HEPBHO-MBIIIEYHOTO
npenapara (J11060ro Bo30yauMoro o0pa3oBaHus) MOKHO BBI3BaTh JIFOOBIMHU IO MPHPOJIE pa3ipa-
JKUTEISAMU, JOCTATOYHBIMHU 10 CUJIE U JUTUTEIBHOCTH JEHCTBHS.

Matepuajbl 4 000pyI0BaHHe: JIEKTPOCTUMYIIATOP, SIEKTPO/Ibl, HAOOP HHCTPYMEHTOB
JUIsl IpeNapyupOBaHHUs; JIATYIIKA; HUTKHU; TaJbBAHUYECKHE MMUHLIETHI; CIIUPTOBKA.

Xoa padotsl. [IpurotoBbTe HEPBHO-MBILIEYHBIN MpenapaT (PEOCKONUYECKYIO JIANKY); B
TEUYEHUE OIBITA BCE BPEMsI IEPKUTE €0 BIAXKHBIM, CMaunBasi pacTBopoMm Punrepa. Pazapaxenue
HaHOCHUTE Ha HEPB KaK MOXKHO Jajibllie OT MbIIbl. [TokazaTenem Bo30yAMMOCTH M MPOBOAMMOCTH
HEpBa CIIYKUT COKPAILIEHHE MBIIIL.

1. Dnexmpuueckoe pazopadicenue.

1) Pa3npakeHre HaHOCUTCS OJIMHOYHBIMH M PUTMHUYECKUMHU HMITYJIbCAMHU TOKa C MMOMO-
IIbI0 Y4eOHOT0 NMEeKTpoCTUMYIIATOpa. [10105KuTe HEPB Ha MEKTPOIBI M [TOCIIEI0BATEIBHO UCIIBI-
TaiiTe NEeHCTBHE HAIIOPOTOBOTO OJMHOYHOTO PAa3PaXEHHUS U PUTMHUECKOTO ¢ yacToToi 5 — 10
UMITYJIbCOB B CEKYHY.

2) PaznpakeHue raJbBaHUYECKUM NMUHILIETOM. Hallo)kute HepB HEPBHO-MBILIIEUYHOTO Ipe-
napaTa Ha raJlbBaHUYEeCKHUI MUHIIET U HAaOJI0JaiiTe COKpaleHHe MBIIIIIL.

OObpaTuTe BHUMaHHE Ha OBICTPOTY BO3HHUKHOBEHHS U MPEKpAIlEeHUs OTBETHOW peakluu
IIPU IEUCTBUU JIEKTPUUYECKOIO pa3IpakKeHUs.

2. Mexanuueckoe pazopasicenue.
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BOm3u mo3BOHKA yiapbTe CiIerka 1o HEpBY peOpOM 3aKPBITHIX HOKHUIL. Y IIUITHUTE TTHH-
netoM. HabmronaiiTe cokpaiienne MbILII] O] BIUSHUEM 3THX Pa3ApakKeHUM.

3. Tennosoe pazopasicenue.

HarpeiiTe npenapoBaipHyi0 UTNy B Tropsiueld Boje WiIM Ha crnupToBke. [IpukocHUTECH
HarpeTou Urioi (He octpueMm) K HepBy. IIpoBepbTe, cokpaliaroTcs U MBIIILBI IPU TAKOM XKe
MPUKOCHOBEHUU K HEPBY HE MOAOTPETOM UIIION.

4. Xumuueckoe paszopadiceHue.

[Tonoxkute Ha HEPB HECKOJIBKO KPUCTAIIMKOB MOBAapeHHOW coid. OTMETbTe MOMEHT
HACTYIUICHHSI MBIIIEYHBIX COKPAIIEHUH 1 00paTHTEe BHUMaHHUE HA UX XapakTep (CpaBHHUTE C Jeii-
CTBHUEM 3JIEKTPUUYECKOTo ToKa). CMoiiTe coib pacTBopoM Punrepa. 3ameTsTe, cpasy Jid mpekpa-
IIAFOTCSI COKPAILEHUS MBILLIIBI [TOCJIE CHATHS Pa3IpasKuTeEIsL.

5. Pazopaosicenue sciedcmaue 8blCbiXaHUSL.

Pacnionoxwure npenapar Ha JAOIIEYKE TaK, 4TOOBI €ro HepB cBOOOAHO cBUcasl. CMauuBaiite
MBIIIIY pacTBOpoM Punrepa, octapisis HepB CyxuM. [0k auTeCh MOSBICHHUS COKPALEHUI MBIIIILI.
CpaBHUTE MX XapaKTep C COKPAIICHUSIMU NPU ACUCTBUU AEKTPUUYECKOro Toka. CMOUYUTE HEPB
pactBopoM Punrepa. Ilocie 3Toro cokpaieHus: MbIIII 0OBIYHO UCYE3aI0T, TaK KaK UCUe3Io pa3-
Jpakaroliee JeHCTBUE BbICHIXaHUS HEPBA.

6. Brusanue Hapyuenus npogooumocmu.

HcnpiTaliTe 31€KTpUUECKOE U MEXaHUUYECKOE pa3apa’KeHUE, MPEeIBAPUTEIILHO HapyLIUB
MPOBOAMMOCTh HEPBA MTyTEM HAIOKEHHS Ha HETrO JIMTaTypbl MEXK/1Y MBIIIIEH U JIEKTPOIaMHU.

Pexomennauun k ogopmiiennio padorbl. OnuinTe XoJ1 SKCIIEPUMEHTa U CBOU Ha0III0-
nenusi. Cuenaiite BHIBOJBI.

KoHnTpoJibHbIE BONIPOCHI:

Jaiite onpenenenre u KiaccuGuKaIio pa3apakuresnci.

Uro Takoe BO30yIUMOCTH?

Yro Takoe mopor Bo30y1umMocTu?

Kaxoe cooTHomIeHNE MEXTy BO30YTUMOCTBIO U IOPOTOM?

Yrto Takoe MpsIMOE U HENPSAMOE pa3ApakeHUe MBIIIIbI?

[Touemy npu nNpsMOM pa3/ipa’k€HUN CKEIETHON MBIIIIIBI OPOT BO30YXK/AE€HUS BbIlIE?
[ToueMy B BO3HMKHOBEHHH BO30YXACHUS MPUPOJA PA3IpaKUTENs pOJId HE Urpaet? A
YTO SIBJISIETCS IJIaBHBIM AJI 3TOro?

Noook~whPE

3ansarue 2

Padora 4 Xponakcumerpus

Jlig XapakTepUCTUKH BO30YJMMOCTH TKaHEW Ba)XHO YUUTHIBATh HE TOJBKO MOPOTrOBYIO
CUILY pa3ipakKuTesl, HO ¥ BpeMs ACHCTBUsI pa3apaKUTENsd Ha TKaHb. B CBA3M ¢ 3TUM JUIsl TOJTHON
XapaKTEepUCTUKU BO30YTUMOCTH TKaHU B (DU3HOJIOTHIO U KJIMHHUKY OBIJIO BBEAEHO MOHATHE «XPO-
Hakcus». JTO YCIOBHAs BEJIMUYMHA, OTPAKAIOL[asi MUHUMAJILHOE BPEMS, B TEYEHHE KOTOPOTO TOK,
paBHBIN yIBOEHHOW peobase, T0JKEH IeCTBOBAaTh Ha TKaHb, YTOOBI BHI3BATH €€ BO30YXK/IECHNUE.

Leanb padoTbl: yOeIUTHCS, YTO ITOMUMO CHJIOBOTO TMOPOra €cTh €mi¢ BPEMEHHOM Mmopor
BO30YKAEHHsI. DKCIIEPUMEHTAJIbHO HA YeJIOBEKe MOJYyYUTh JaHHbIE CUIIOBOTO MTOPOTa U BpEMEH-
HOW XapaKTEePUCTUKU BO30YIMMOCTH HECKOJIBKUX 00pa30oBaHUM (HEPBOB M MBIIIII) A7l CPAaBHU-
TEJIbHON OLIEHKH UX BO30yINMOCTH. BO3MOXHO Takke MOIydeHHe JaHHBIX JIJIsl TOCTPOEHUS KpH-
BOH «CHJIBI — JJINTENBHOCTH.

Martepuanbl U 000pyI0BaHHe: XPOHAKCUMETp, CIELMAIbHBIE DJIEKTPOJbI, MapieBble
cangetku, 3 % pacTBop moBapeHHOH conu. MccnenqoBanue NpoBOAST Ha YEIIOBEKE.

Xoa padorbl. UnandepeHTHBIN 351eKTpo 1 (aHOA) YKPEIUIIIOT Ha BHYTPEHHEN TOBEPXHO-
CTH TpPEAIIeYbs, MO SIEKTPOJ KIaJyT CMOUYCHHYIO COJIEBBIM PACTBOPOM MAapJIeBYIO Cal(eTky.
HaxonsaT nBuratenbHyio Touky. J{ist aToro nmpubop ycraHaBiuBaioT B pexxume «IlocTosHHBIN
TOK», HanpsbKeHue noaoupaercs Haamoporosoe (40 — 50 B). AKTUBHBIM 31€KTPOOM (KaTOI0M),
XOPOLIO CMOYEHHBIM COJIEBBIM PACTBOPOM, HAXOAAT ABUraTEIbHYIO TOUKY KaKOW-T1100 U3 MBIIILI,
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HaIpUMep, TOBEPXHOCTHOTO CTUOATENIs MANbIIEB Ha IPOTUBOIMOJIOXKHOU pyKe (Ha BHYTPEHHEH 1M0-
BEPXHOCTH IPEAIIeubs). 3aTeM, COPOCUB HaNpsiKeHHe 10 MOANOPOroBOro, IPUKIAIbIBAIOT aK-
TUBHBIN 3JIEKTPOJI K HAMJACHHOM IBUTAaTEIbHOM TOUKE U HAXOAT ITIOPOTrOBYIO BEJIMUMHY HANPSLKE-
HUs — peobdaszy. OnpeneneHne HAUUHAIOT C pa3IpaskeHus cIa0bIM TOKOM, ITOCTEIIEHHO YBEINYNBas
€ro JI0 MOSBJICHHS COKPAIICHHS MBIIIIIBI CTHOATeNs (JIeTKHe CruOaTeIbHbIC IBUKEHUS TANIBIICB).
[To mikane HampsHKEHUS TOKA OTMEYAIOT BEIMYMHY peolasbl. 3aTeM MepeKIodaoT npudop B pe-
UM «OJIMHOYHBIE UMITYJIbCHD» (IPHOOP aBTOMATHYeCKHM yABauBaeT peolasHbIi Tok). [Ipu
HAIPSDKEHUU TOKA, PABHOM JIBYM peobaszam, ONpeAessiioT XPOHAKCHIO, TOCIeI0BATENIbHO YBEIIH-
YMBasi IJIUTEIBHOCTD Pa3IpakeHuUs JO0 HCKOMOI0 OporoBoro 3HaueHus. [lpu onpenenenuun xpo-
HAKCHUU OTBETHAs PEaKIHs J0JDKHA ObITh TaKOW )K€ MHTEHCHUBHOCTH, KaK U MPU HAXOXKJIEHUU
peobasbl.

AHaJOTMYHO ONpPENENSIOTCS MOKazaTelan peoda3bl MU XPOHAKCHU OJIHOTO-JIBYX HEPBOB
PYKH, COOTBETCTBEHHO Hailisl TOUKM Ul HAWIY4YLIEro MCCIEN0BaHUS MX (COIJIAaCHO CXEME Ha
yueOHoi Tabnuie).

Jlj1g TOCTpOEHUS] KPUBOM «CHJIBI — IITUTEILHOCTH 110 JIIOOOMY M3 paHEee UCCIEA0BAHHbIX
00BEKTOB HAJIO B3ATh 3 — 4 3HAUEHUS BEJIMYUHBI CHIIBI Pa3paKUTENS B IPEesax OT IByX peodas
JIO OJTHOM Y JUISl KayKJIOM M3 HUX HAWTH NOPOTOBYIO JUIMTEIBHOCTD AeHCTBUS TOKA. [10 BennunHam
CHUJIBI pa3JIpaKUTENEeH U COOTBETCTBYIOLIUM UM JIJIUTENLHOCTU ACHCTBUSI, HEOOXOUMOM IS BO3-
Oy>KIeHus1, B IPSIMOYTOJIbHBIX KOOPJMHATAX HAUTHU TOUYKH, COCTUHUB KOTOPHIE TOCTPOUTE TUIIEP-
0O0JIMYECKYIO0 KPUBYIO.

Pexomenaauuu k opopmiieHHI0 padoThl. 3alTUIIATE B TETPAIb X0/ paOOThI, HAlICHHEIC
3HaYeHUs peoOa3bl U XPOHAKCHH.

KouTtpoJbHble BOpoChI:

1. O xakux cBOICTBaxX BO30YAMMBIX TKaHEH MO3BOJISIET CYIUTh XPOHAKCHS?

2. Kak cooTHOCATCS MeXy cOOOH 3HAUCHHSI XPOHAKCHUU U YPOBEHb BO30YIUMOCTH?

3. Kakyro 3aBUCUMOCTD WILTIOCTPUPYET KPUBASI CUJIBI — ITUTENEHOCTH?

3ansrue 3
Tembl 10K/1210B
1. OTKpBITHE OMOAIEKTPUYECKUX SBJICHUIN
2. OmneiT MatTeyun

Pa6ora 5 Ha6onenue 0M03JIEKTPUIECKHUX SIBJEHU

B tkansax xuBoro opranusma ¢ XX Beka BIIENAIOT JIBa BUJA HJIEKTPUUECKON aKTUBHO-
CTH: MIOTEHIMAJIbI TOKOS U TOTeHIIHaJbI AeicTBU. [loTeHIInanoM nokost Ha3bIBAIOT Pa3HOCTh MO-
TEHIMAJIOB, PETUCTPUPYEMYIO MEXY MOBPEKIECHHBIM U HEMOBPEKICHHBIM Y4aCTKAMHM TKaHHU.
[ToreHunanoMm AeMCTBUS — Pa3HOCTh NMOTEHIMANIOB, PETUCTPUPYEMYIO MEXKAY BO30YKIEHHBIM U
HEBO30YKICHHBIM y4acTKaMH TKaHH.

Bo3HUKHOBEHME Pa3HOCTH MOTEHIIMATIOB MEX/1y MOBPEXIEHHBIM U HEMOBPEXKACHHBIM
y4acTKaMM HEpPBa, a TAaKXkKe MEX]y €ro Bo30yKICHHBIM U HEBO30YX/I€HHBIM y4acTKaMH, ObLJIO
JIOKa3aHo onbITaMu ['anbBanu 1 Mareyyum.

Llesan padoThl: poJienaTh KIaccHuecKue onbIThl ['anbBanu 1 MaTteyqun; HabIoaTh Mo-
TEHIMAbI aJbTepaluy (OBPEXKACHUS) U IOTEHIUANBI JEHCTBUS OMOJIOTHYECKUM METOJIOM (C To-
MOILBIO PEOCKONTNYECKON JIaNKH JIATYLIKN).

Marepuansl u od6opynoBanue: YIC; 35€KTpOABL; JIATYNIKA; CTEKJISIHHBIA KPIOYOK; Tallb-
BAaHMUYECKUH MUHIET; HAOOP HHCTPYMEHTOB ISl IPEapupOBaHMSL.

1. Ilepeviit onvim I'anveanu.

IlepBbiit onbIT ["asibBanu ObLT OcTaBieH B 1786 r. Ha mpenapaTe 3aHUX JaNoK JIATYIIKH
IIPU UX pa3paKeHUH MUHIETOM, OpaHIIM KOTOPOTO CJeNIaHbl U3 IBYX pPa3HbIX METaNIOB — IUHKA
u Meau. [IpukocHOBeHHE OpaHIIaMU MUHIIETA K HEPBY BBI3BIBACT COKpalleHue Janok. Ha ocHo-
BaHUM ATUX HaOtoAeHuH ["anbBaHM BBICKA3aJl MBICIIb O CYLIECTBOBAaHUM <«KMBOTHOTO 3JIEKTpUYE-
ctBa». Ho BonbTa mokasai, 4To B 3TOM OIBITE IPUIMHON COKPAIICHHUS JIAMOK JIATYIIKH OBLT TOK,
BO3HUKILINN MEXy IBYMS pa3HbIMU METAJIIAMH.
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Xon pa6orsl. [IpuroroBsTe npenapar, COCTOSAIIMN U3 HUXKHENW 4aCcTH II03BOHOYHUKA U CO-
€MHEHHBIX C Hel Janok. PaccMoTpuTe HEpBHBIE KOPEIIKH, UAYIIHE C JBYX CTOPOH BAOJb KOII-
4yrKa 1 oOpa3zyromnme Ha Oesipe ceanuinbie HepBbl. [loaBenuTe moa 06a mydka MEJHYIO ITPOBO-
JIOKY TaJIbBAHMYECKOTO MUHIETAa, a IIMHKOBOM IUIACTUHKOW MpHUKacalTech K MBIIIIAM JIAIMoK.
HaGumronalite npy ’TOM HUHTEHCUBHOE COKpALIEHHE JIaloK.

2. Bmopoii oneim I'anveanu (cokpawienue 6e3 memanna)

Bropoii onbiT 611 ipoenan ["anbpBanu B 1794 1. 6e3 metamuioB. [IpunoiHsB HEpB HEPBHO-
MBIILIEYHOT'O MIpernapaTa CTEKISIHHBIM KPIOYKOM, OH HaOpachIBaJl €ro Ha MOBPEXKICHHBINA y4acTOK
MBILIIIBI ¥ HAOI0Aam ee cokpaieHue. Tak ObuUTo 10Ka3aHO HATMYHUE «OKMBOTHOTO 3JIEKTPHYECTBA
— TOKa MOKOSI.

Xoa pab6orsl. IIpUuroroBbTe pEOCKONUUYECKYIO JIANKY U3 MOJOBUHKU IPEIIIECTBYIOIIETO
npenapata. Cierka nopaHuB UKPOHOXKHYIO MBIIIIY OKOJIO aXxWJIJIOBA CYXOXKWIJIHS, C TTOMOIIbIO
CTEKJISTHHOTO KpIOUKa OBICTpO HaOpochTe HEPB Ipernapara Ha MOPaHEHHbIM YYacTOK MBIIIIIB;
HaOmoaiTe ee cokpamenue (Puc.6.).

3. Onvtm 6mopuuH020 COKpauieHus

Matey4uu B Hauasne 19 Beka He TOJIBKO MOATBEPAMII MPEANONOKeHHE ['anbBaHu o cylie-
CTBOBaHHUM <(GKMBOTHOT'O» 3JIEKTPUYECTBA, HO M MPEACTABUI APYrue J0Ka3aTebCTBA HAIUYUS
OounonoTeHnnanoB. OJHUM U3 HUX ObLT OMBIT, 3P (HEKT KOTOPOTO MOTYYHII HA3BaHUE «BTOPHUYHOTO
cokpaieHus». Marreyuu B 1840 r. nmokasaii, 4To COKpaIleHHe MBILIIBI HEPBHOTO Npernapara Mo-
JKET HACTYNHTb, €CIIM HEPB ATOTO IMpernapaTa HAOPOCUTh Ha COKPAIIAIONIUECS MBIIIBI APYTroro
HEPBHO-MBIILIEYHOT 0 npemnapara. Ha ocHoBaHMM 3TOr0 OBLIO CAETAHO 3aKJIIOUEHHUE, YTO B MBILIIE
npu ee BO30YKIEHHU BO3HUKAIOT TOKH, KOTOPbIE MOTYT CTaTh pa3Ipa)kKUTENeM ISl APYroro
HEPBHO IIpenapaTa. DTU TOKU ObUIM HAa3BAHbBI «TOKAMH JIEUCTBUSY.

Xoa padorsl. [IpuroroBsTe BTOpyro peockonuueckyto namnky. [lonoxure ob6a npenapara
Ha IIpernapoBalibHYIO Jo1edKy. [loMecTuTe HEPB OJTHOrO IpenapaTa Ha 3JIEKTPOJIbl AIEKTPOCTH-
MyJIITOpa, @ HEPB JIPYroro Inpemnapara — Ha MBIIIIY TOJIEHH IEpBOro mpemnapara. Pasapaxaiite
HEpB nepBoro npenapara purMuyeckuM (5 — 10 I'ty) Tokom, OTMETBTE COKpallieHHe 00eHX JIaToK.

Pexomennanum k oopmiennio padorsl. Onumure paboTy U HAOMIOJACHUS B TETPA/IH.
CrnenaiiTe 3apyCOBKH TIpeNapaToB Bcex TPEX ombITOB. JlaiiTe coBpeMeHHOEe 00bsiICHEHUE HAOII0-
JaeMbIX 3P PEKTOB.

KoHnTpoJsbHbIe BONpPOCHI:

1. OOBsicHUTE IPUUMHBI BOSHUKHOBEHHSI COKPAIIIEHUS MBIIII B IEPBOM OnbITe ["aibBaHu.

2. OOBsicCHUTE IPUYHHY COKpAIICHUS TpernapaTa BO BTOPOM OIIBITE.

3. B ueM npuunHa cokpalieHusi BTOpOi J1anku B onbite Mareyyun?

Tema 3. ®u3n010rMs HEPBHOH CHCTEMBI
3anstue 4
Tect «Bo30yaumbie oopazoBanus (10 MUHYT)

PabGora 6 AHaiu3 pedpieKTOPHOM AyrH

OTBeTHas peakius OpraHu3Ma Ha pa3ApakeHue, IPOTEeKaroIas MNPy y4acTHH LEHTpallb-
HOI HEPBHOM CHCTEMBI, Ha3bIBaeTCs peduiekcoM. B ocymecTBiaennn 000 pedaeKTOpHON peak-
[IUH IPUHUMAET Y4acTHe MATh 3BEHbEB: perenTop, adepeHTHbIN NPOBOIAIINN MyTh, LIEHTPAIb-
Hasl HepBHasl cucTteMa, 3QpdepeHTHbIN myTh, 3@ dexTop. [IpocTeiine pedaekTopHbie 1yry CIUH-
HOMO3TOBBIX pe(IeKCOB IBYX- U TpexHelpoHHble. [1o NByXHEHpOHHOI peduiekTopHOH ayTe ocy-
HIECTBIISAIOTCA CYyX0XKHMIbHbIE pediekchl. Perientop u a3pdextop Takoi pedieKTOpHON TyTH JIeKaT
B OJTHOM M TOM kK€ OpraHe (peuenTop JeXHUT B CyX0XKUIIMH TOU 5K€ MBIIIIIbI, KOTOpasi OTBEYaET Ha
pasznpaxenue). B mo6oii peduiekTopHot nyre adhdepeHTHBI MyTh ocyIiecTBiIseTcs mo adde-
PEHTHOMY HEMPOHY, TENO KOTOPOT'O JIEKUT B CHUHHOMO3IOBOM raHriuu. LlenTpanbHoe 3B€HO pa3-
JUYHBIX PeQIICKCOB MPEACTABICHO MO-pa3HoOMy. B AByxHeWpoHHOU ayre akcoH addepeHTHOro
HEHpOHa MOJXONT K Ty KJIETKU U JeHIpUTaM 3 PepeHTHOTr0 HEMpOoHa B epeTHUX porax CIUH-
HOTO Mo3ra. B TpexHelpoHHOU pedIeKTOpHOI Ayre B IIEHTPaTbHONW HEPBHON CHCTEME PaCIoyio-
’K€H BCTABOYHBIM HEWPOH, TEJIO KOTOPOIo JEXKHUT B 3alHUX porax crnuHHoro mosra (Puc.8.b). B
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CBOIO OYepe/lb, aKCOH BCTAaBOYHOT'O HEHPOHA MOIXOAMT K Tery 3(depeHTHoro Heripona. Muoro-
HEeMpoHHAas peduieKTopHas Jyra UMeeT 00JIbIIOe KOJIMYECTBO BCTABOUHBIX HEHPOHOB. DddepeHT-
HBIN ITyTh JTH000T0 pediuekca uaet o 3¢pdepeHTHoMy HEHPOHY, TE€I0 KOTOPOTO JISKHUT B MIEPETHUX
porax CHMHHOIO Mo3ra. bosibHIMHCTBO pe(IeKTOPHBIX peakluil OCYLIECTBIAETCS MO MHOIO-
HEHPOHHBIM PE(PICKTOPHBIM JTyraMm.

PednexropHas peakuyst MOXKET IPOXOJUTh TOJIBKO P YCIOBUU LIEIIOCTHOCTH BCEX 3Be-
HbEB peduiekTopHOM ayru. Ecnu HapyIieHo XOTh OJHO W3 HUX, pe(IeKTOpHas peakuus HeBO3-
MOJKHA.

Leuab padoThl: SKCIIEPUMEHTAIBHO MTOKa3aTh CTPYKTYPY pedIeKTOPHOM ayru u HeoO0Xo-
JUMOCTb LIEJIOCTHOCTHU €€ 3BEHbEB ISl OCYLIECTBICHHSI PE(IIEKCOB.

Matepuajbl 1 000py10BaHue: HAOOp MHCTPYMEHTOB ISl PENAapUpPOBaHUs; ILITATUB C
3aKUMOM U TIpoOKoif; 0,5 % pacTBop cepHOl KHUCIOTHI; (GUIBTpOBaibHAs Oymara, Hape3aHHas
kBafpatukamu 1o 0,25 cM?; cTakan ¢ Bojoif; 1 % pacTBOp XJIOPMCTOrO Kaaus MIIM HOBOKAMH;
HUTKU, JIATYILIKA.

Xoa pa6orel. [IpuroroBbTe COMHHOMO3IOBYIO JISTYIIKY, T.€. JSATYLIKY C pa3pyLICHHBIM
TOJIOBHBIM U COXPAaHEHHBIM CIMHHBIM MO3roM. [logBechTe €€ Ha IITAaTUBE, IPUKOJIOB HUKHIOIO
YeIocTh OyIaBKOM K poOKe, 3axaroi B Aepxkarene. Ha nmpasoii nanke Boas Oe1pa oTnpenapu-
pYHTE CelaMILHbII HEPB U BO3BMUTE €I0 Ha JINTaTypy.

OCTOpOKHO MOUIUIIBIBAS JJAIKY IUHIETOM, yOeaUTeCh, YTO onepanus Ha Oeape He Hapy-
IIKJIa CIOCOOHOCTB JIATYIIKY OTBEYaTh HA Pa3ipa’keHHeE.

1. ITonokure Ha KOXKY TOJICHHU MPABOH JIAIIKK KYyCOUYeK (PHIBTPOBATIbHON OymMaru, CMO4YeH-
Hoi 0,5 % pacTtBopoM cepHOI KUCIOTBI. OTMEThTE PEGUIEKTOPHYIO PEaKILUI0 Ha pa3JpaKeHHue
KOXH KucinoToi. [locie kaxxaoro pasipaxeHus KUCIOTY HY>)KHO CMbIBaTh, OITycKasl JIalIKy B CTa-
KaH C BOJIOH (He 3aTparuBaTh 0eapo ¢ pa3pe3oM Koxu!).

2. Ha ronenu Toi ke JanKu BBIPEXKbTE KycoueK KOk, OUibTpoBaibHYI0 OYMaXKKy, CMO-
YEHHYIO KUCJIOTOM, OCTOPOKHO MOJ0KHUTE Ha OOHaKEHHBIM y4acTOK MBIIIIBI, HO TaK, YTOOBI KHC-
J0Ta HE MoMaja Ha KoKy Janku. OTcyTcTBHE PeQIIEKTOPHON peakluu OOBSICHSETCS TEM, YTO
MBILIIBI B OTJINYME OT KOKU HE UMEI0 PELENTOPOB, PEArUPYIOLINX HA KUCIIOTY.

CMBIB KHCJIOTY € MBIILIIBI, TPOBEPHTE, COXPAHWIIACH JIU PEQIIEKTOPHAs peakusl Ha pa3-
JIPAKEHUE KOKHU.

3. Habmonaiite pedieKTOpHYIO peakinio TOH e MpaBoil JIanku (C OTHpenapupoOBaHHBIM
CeJIaIMIIHBIM HEPBOM) NP OMYCKAaHUHM KOHYHUKOB €€ MaJIbLIEB B KUCIIOTY.

OCTOpOXKHO TPUIIOAHUMUTE OTIPENAPUPOBAHHBIA CEATMILHBII HEPB U IMOJIOXKHUTE MO
HEro BaTKy, CMOYEHHYIO HOBOKaMHOM HJIM PaCTBOPOM XJIOPHCTOTO Kajlis. DTH BELIECTBA Hapy-
HIAl0T IPOBOIMMOCTH HEPBA, TPUUEM CHavasla BHIKITI0UatoTcs adhepeHTHbIE (LIEHTPOCTPEMUTENb-
HbI€) BOJIOKHA, a 4yTh M03:XKe AP PepeHTHbIE (LIEHTPOOEKHBIE).

[Tocne HanoxeHUst Ha HepB HOBOKaWHa Kaxkble 30c mpoBepsiiiTe Haanune peQIeKTOpHON
peaKkIMy Ha pa3IpakeHHe JIAMKU KUCIOToH. Mcue3noBeHne pedieKTOPHOM peakiuy yKa3bIBaeT
Ha TO, YTO YyBCTBYIOIIME BOJIOKHA TIOJTHOCTHIO YTPATUIIH TPOBOIUMOCTb.

4. Tomuac »ce nocne ucuesnogenus peghiexca pyu pa3apaxeHUH MPaBoi Janku pasapa-
’KaiTe KUCIOTOM JIeBYI0 JIanKy, HaO01ast peakluio MpaBoil. 3aTeM MOJIO0XKUTE Ha KOXKY CIIUHBI
OyMa)KKy, CMOYEHHYIO KHCI0TOH. OTMEThTE, YTO B TOM U B JIPYrOM ciydae B pe(IeKTOpHOU pe-
aKlIMM y4acTBYIOT 00€ JanKu. DTO TOBOPUT O TOM, UYTO MPOBOJUMOCTh JABUTaTEIbHBIX BOJIOKOH
IIPAaBOH JIAIIKK elle coXxpaHeHa. KucinoTy ¢ KoKy CMHBI yAAIuTe BaTKOW, CMOUEHHOH B Boje. JIa-
TYUIKY MOTPYKaTh B BOAY HE CIEAYeT, YTOOBI HE MOMEIIaTh JajbHeillel HoBOKauu3alluu HepBa.

5. llpogomxkas HaOMOACHNUE, OTMETHTE MOMEHT HMCUYE3HOBEHHs pedICKTOPHOM peakuuu
IIPaBOM JIANIKK MIPH pa3ApakKeHUH APYroil Janku Win Koy ciuHbl. Eciu pedekTopHble peakiuu
JUIUTEIIEHOE BpPEMS HE UCUE3al0T, HapylIbTe MpoBeIeHHe BO30YKICHHS 110 IBUTATEIbHBIM BOJIOK-
HaM MyTeM Mepepe3Ku CEeAATUIIHOTO HEPBa.

Ybenureck, 4TO MOCIE TAaKOH Mepepe3Ku Mpapas JIallka He BCTYIAeT B PEaKIUIo IPH HaHe-
CEHMHU PA3JIPAKEHUH C JIFOOBIX YUaCTKOB KOXKH.
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OTMeTbTe, KaK M3MEHSAETCS] TOHYC MBIIIILL IPABOM KOHEYHOCTH MOCIIE IEPEPEIKU CENATMIIL-
HOT'O HEpBa.

6. Pazgpaxas neBylo Janky KMCIOTON WJIM MOIIMIIBIBAHUEM MUHIETOM, HAOIIoaiTe ee
pedIeKTOPHYIO PEAKLIHUIO.

Pa3pymibre ciuHHOM MO3T, BCTaBUB IPENapOoBaibHYIO UTJTy B CHUHHOMO3roBOM KaHai. OT-
METhTE MOJIHOE UCUE3HOBEHUE PEPICKTOPHBIX PEAKIIUH.

Pexomenaauuu k opopMIiIeHHI0 padoThl. 3aIIUIINUTE B TETPAJAX OCHOBHBIE 3Tallbl BHINOJ-
HEHMsI SKCIIEPUMEHTA, CBOM HAOIII0IeHHsI. AHAIN3UPYS SKCIIEPUMEHT, IPUBEUTE JOKA3aTEIbCTBA
ydacTusi B pe(hIeKTOPHOIN peakIiu Kaxaoro 3BeHa pediekTopHoi ayru: peuenrtopa, ahdepeHT-
HOT'O BOJIOKHA, LIEHTPAJIbHON HEPBHOMU cHCTeMBI, 3(p(pepeHTHOro BOJIOKHA.

Paborta 7 3akoH M30,1MPOBAHHOIO NPOBeAeHNUS BO30YKICHHUS 110 HEPBHOMY BOJIOKHY

B coctaB kaxx0ro HepBa BXOAUT OOJIBIIOE KOJIUYECTBO BOJOKOH KaK ap(epeHTHBIX, TaK
u 3pdepentbix. Ho B cocTossHUN BO3OYKICHNUS MOKET HAXOUTHCS TOJIBKO YaCTh BOJIOKOH, TaK
KaK MMITYJIbCBI, PACIIPOCTPAHSACH 110 HEPBHOMY BOJIOKHY, HE MEPEXOAAT HA COCEIHUE BOJIOKHA.
W3ommupoBaHHOE TPOBEACHHE BO30YXICHHS OOECreuyMBaeT MHUEIMHOBas 00oyouka. B ombite
MOYKHO ITPOHAOIII0AATh IPOBEACHUE BO30YKI€HHS 10 OT/IEIbHBIM ITyYKaM BOJIOKOH CEaIUIIHOIO
HEpBa, €CJIM pa3paxaTb pa3/IeIbHO BXOSIINE B €M0 COCTaB KOPEILKH.

Lesab padoTbl: yOeAUTHCS B CIIPABEUIMBOCTH 3aKOHA U30JUPOBAHHOTO MPOBEICHHS BO3-
OyX/1€HUS 110 HEPBHBIM BOJIOKHAM.

Matepuaibl 1 000py10BaHHe: HAOOpP MHCTPYMEHTOB JJIsl IpEeHapupoBaHUsl; Mpenapo-
BaJIbHasl JIOIIEYKA; CTEKISIHHBIA KPIOYOK; HUTKHU TPEX I[BETOB; OyJaBKH; 3JIEKTPOCTUMYISATOP;
pactBop Punrepa; narymika.

Xoa padotsbl. JIArymky o0e3aBUKUTh pa3pylIeHUEM I'OJIOBHOTO M CIIMHHOTO Mo3ra. Ile-
pepe3arh MO3BOHOYHHUK, OT/AEIUB 3alHUE JBE TPETU TYJOBHINA, U TIIATEIbHO OYMCTUTH OT BHYT-
peHHocTel cenanuiinbie HepBbl. [Ipenapat nongoxxure Ha 101IEUKy OpIOLUIHONW CTOPOHOM BBEPX U
3aukcHupyiTe 3a MO3BOHOYHUK OyraBkaMu. PaccMoTpHTe CIMHHOMO3TOBBIE KOPEIIKH, 00pa3yro-
mye ceqaluuiHblid HepB. CTEKISIHHBIM KPIOYKOM BBIJEJIUTE, U BO3BMHUTE HA JIMTATyphl pa3HOTO
1IBETa TPU CTBOJIMKA M3 COCTaBa CEAANMUIIHOIO HepBa. Pa3npakaliTe MOCIEN0BaTENBHO KaXAbIN
KOPEIIOK IMOPOTOBBIMM ISl HUX UMITyJIbcaMH ¢ yactoToi 5 ['n. I[Ipm pa3apakeHnn kaxxaoro cTBo-
JMKa oOpaTUTe BHUMaHUE HA XapaKTep JBHKEHUH, KaK1e TPYIIbl MBI COKPAIatoTCs, KakoBa
MHTEHCUBHOCTh COKpallleHU# (0HU pa3inyHbl). Ecau Obl BO30yXaAeHHE NMEPEXOAUIIO OT OJHOTO
BOJIOKHA Ha COCE/IHUE B COCTABE CEAAUIIHOIO HEpBa, TO HAOII0IAeMOro pa3HOOOpa3He JIBUXKe-
HUM He ObLUIO ObI B CBSI3U C HAPYIIEHUEM «aJPECHOCTU» TOCTABKU K MBIIIIAM 3P(GEPEHTHBIX UM-
ITyJIbCOB.

Pexomengaunu k opopmjieHHI0 PadoThl. 3anumuTe padoTy B TETPaab, MOJPOOHO 3a-
(bUKCUPOBAB XapaKTep COKPAICHUH MBI IPU CTUMYJISLUHN KaXJOT0 KOPEeLIKa CeJaIUIIHOTO
HepBa. [Ipoananu3upoBas, cenainTe BbIBOI.

Padorta 8 3akoH 1ByCTOpOHHEro0 NpoBeAeHUs1 BO30YKICHHUA 110 HEPBHOMY BOJIOKHY

HepBHble BosiokHaA cITOCOOHBI TPOBOJAUTH BO30YXIeHHE B 00€ CTOPOHBI OT MECTa HaHece-
HUS pa3apaKeHUs.

Heab paGorsl: yOeauThCsl B TaKOH BO3MOXHOCTH MPOBENEHUS BO3OYKIEHHUS SKCIIEPH-
MEHTAJIBHO.

Martepuanbl U 000pyi0BaHue: CTUMYJISTODP; AJIEKTPO/bI; MpenapoBalIbHbII HAbOp WH-
CTPYMEHTOB; IpenapoBabHas JIOIIEYKA; CTEKJISHHBIA KPIOUOK; MapiieBble cal(eTKH, pacTBOP
Punrepa, narymka.

Xona padorsl. ['0TOBAT mpenapar 3a1Hel Janku JIATYIIKH, TOBOPAUYMBaAIOT Oeapo 3aHel
MOBEPXHOCTHIO KBEPXY U JBYMs OOJBIIMMHU MajlbllaMU Pa3JBUTAIOT MBILIIBI Oepa, HaXOIiT ce-
JAINIIHBIA HEPB. 3aTEM OCTOPOXHO MPUIIOJIHUMAs CTEKIISSHHBIM KPIOYKOM HEPB, OTIPENAPOBBI-
BaIOT €ro B HWXKHEH TpeTu Oexapa. [IpemapoBky HepBa HEOOXOIUMO MPOBOJIUTH TaK, YTOOBI MO
BO3MOXKHOCTH COXPAHHUTh OTXOJAIIME OT HETO BETOUKH K YeThIpexriiaBoil Mplme oenpa. [Tocne
TOr0 Kak HEpB OTIPENAapoBaH, MO HEro MOJABOAAT OpaHIy HOXKHHUI[ U HEpepe3aroT MBIIIIBI U
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OeIpeHHyI0 KOCTh MAaKCUMAJIbHO OJIMKE K KOJICHHOMY cycTaBy. Temepb royieHs u 0eapo coeau-
HEHbl MEXJy cO00H TOJIBKO C MOMOIIBIO CeAAIMIIHOIO HepBa. [Ipemapar ykiaaplBaoT Ha JI0-
IIEUKY, @ HEPB KJIAAYT Ha 3JEKTPOJbl OT CTUMYJIsATOpa. Pa3ipaxkaioT HEpPB CBEPXIIOPOTrOBBIM TO-
KOM U HaOJI0al0T OJJHOBPEMEHHOE COKpAaIlleHHE MBIIII] Oe/ipa U T'OJIEHHU.

Pexomennanum k opopmiieHuio padorsl. OnumuTe X0 padoThl, 3apUCYITE UCIIOIB30-
BaHHBINM IIpenapar ¢ NOABEAEHHBIMU II0J HEPB pa3Jpa)kalolMMU 3JIEKTpoAaMu. B BeiBozme OT-
METBTE, YTO JOKA3bIBAECT IPOBEJCHHBIN OIBIT.

Pa6ora 9 3akoH GpuU3M0I0rHYECKOi 1[EJIOCTHOCTH HEPBHOIO BOJIOKHA

Pacnipoctpanenue Bo30yxaeHuUs TI0 HEPBHOMY BOJIOKHY BO3MOKHO TOJIBKO B TOM CIIydae,
€CJIM COXPaHEHa ero aHaToMu4ecKast U (PU3M0JI0rHuecKas eJoCTHOCTh. [Ipu nepeBsizke HEpBHOTO
BOJIOKHA, €T0 OXJIAKJICHUU MU BO3JICHCTBUN (hapMaKOJIOTHYECKUX BEUIECTB HapymaeTcs: Gu3no-
JIOTUYECKasl LIEJIOCTHOCTh HEPBHOT'O BOJIOKHA, 4, CJIEOBATEIBHO, U €70 IIPOBOJIUMOCTD.

Leuan padoTbl: yoenuThcsi B HEOOXOUMOCTH (PU3NOTIOTHUECKOM LEITOCTHOCTH HEpBa ISt
HOPMaJIbHOT'O IIPOBEIEHUS BO30YXKIEHUS 110 HEMY SKCIEPUMEHTAIbHO.

Marepuanbl U 000pyAOBaHMe: CTUMYJISATOP, 3JIEKTPOAbI, IPEeNapoBalbBblii HAOOP MH-
CTPYMEHTOB, IIpenapoBalibHas JOIIEYKa; BaTa, pacTBop Punrepa, 2 % pacTBOop HOBOKauHa WU
3% pacTBOp aMMHaKa; JIATYIIKA.

Xoa pa6otbl. [IpuroroBuTh HEpBHO-MBILIEYHBIH HpenapaT (PEOCKOMMUYECKYIO JIAIKY).
HanoxuTh HEpB Ha 3JIEKTPO/IbI U BKIIOUUTH CTUMYJISTOP. HaOmoqaroTest cokpalieHus MbIIILL [Tpe-
napara. 3aTeM Ha CPeIHMM y4acTOK HEpBa HAKJIaJbIBAIOT BATHBIM KI'yTHK, CMOYEHHBIN 2 % pac-
TBOPOM HOBOKaWHa (WX pPaCTBOPOM aMMHaka). BHOBb BKIIOYAIOT CTUMYJIATOP Yepe3 Kaxbie 30
C 10 T€X IIOp, [TOKa HE IIPOSIBUTCS OTCYTCTBUE OTBETA Ha paszpakeHue. [locie 3Toro BaTHbIN Kry-
TUK OBICTPO YAaJIUTh, a IIpenapar nepeHecTu B pactBop Punrepa. Uepes33 — 5 MUH BHOBb epuo-
nuuecku (yepes3 30 ¢) pazapaxaroT HepB TOKOM, 10K HE MOSIBATCS COKPAILEHUS MBbIIIILI.

Pexomennauun k ogopmiieHnI0 padoThl. 3apoTOKOIUPYNUTE OIBIT, 3AMUIIUTE aHAIH-
TUYECKHE PACCYKJICHHSI [0 CBOMM HaOIIOIEHUSAM U OOBSICHUTE, 0YeMYy HapylieHHe (GpUu3noJIoru-
YECKOM 11€JI0OCTHOCTH HEpBa MPUBOANUT K HAPYIIEHUIO €T0 MPOBOJIUMOCTH.

Padora 10 Hadmronenne mociaenoBarebHoi cymmanuu Bo30y:xxaenus B [IHC

OnaHO 13 BaXKHEWIIUX CBOWCTB HEPBHOIO IIEHTPA — CHOCOOHOCTh CYMMMPOBATh MOIOPO-
roBble UMITYJbChI. Kaskblit HOAMOPOTroBbI UMITYJIBC CO3/1a€T B MOCTCHHANTUYECKUX MeMOpaHax
HEHPOHOB HEPBHOI'O IIEHTPa MECTHYIO MOIOPOTOBYIO JETIONSPU3ALINIO, TTOBBIIIAIONLYIO BO30YIH-
MocTb. [locTynas B HEpPBHBIN LIEHTP C ONPEACIEHHOW ONTUMAJIBHON 4acTOTOW, NMOAIIOPOrOBLIE
MMIYJbChl BBI3BIBAIOT CYMMAIIMIO BO30Y)KIAIOIIUX MOCTCHUHANTUYECKUX MOTEHIUAIOB, YTO B
UTOT€ IPUBOJUT K HOSBICHUIO pacrpocTpaHstouierocs 3¢ (hepeHTHOro BO30YKIeHHs K BOSHUKAET
OTBETHAsl peaKIusl.

Paznuuaror cymMManuio nocieoogamenshylo UM BPEMEHHYIO U npocmpancmeennyio. O
MOCJIe0BAaTENbHON CyMMAaIIMM FOBOPST B TEX CIydasX, KOIr/la OTBETHAs peaklus MoJIydyaeTcs my-
TEM MOBTOPHOT'O MOANIOPOTOBOT0 pa3ApaXKeHUs: 0JJTHOTO U TOTO e addepeHTHoro myTu.

Heab paGorbi: HaOMIOIaTh HA CHUHAJIBHON JIATYIIKE MPOSIBIEHUE IMOCIEI0BATEIbLHOM
CyMMaIliM BO30YKJIeHHs B HEPBHBIX LIEHTPAX.

Martepuanbl u 060py10BaHue: HAOOp MHCTPYMEHTOB JUIsl IPENapUpOBaHUs; IITATUB C
3aKUMOM U MPOOKOH; 3IEKTPOCTUMYIIATOP; TOHKUE W30JIMPOBAHHBIE ITPOBOJIOYKH BMECTO AJIEK-
TPOJIOB; JIATYIIKA.

Xon pa6ortsl. [IpuroToBbTe CrIMHANBHYIO JIATYIIKY U NOABECHTE €€ Ha mTaTtuse. IIpuco-
eAMHUTE K CTUMYJISITOPY JiBa MpoBoja. X cBoOOIHbIE KOHIIbI, OUUIIIEHHBIE OT U30JISIUU, HAMO-
TalTEe BOKPYT T'OJIEHU HA PACCTOSIHUM 1 CM JIpyr OT Apyra.

Paznpaxas mpenapar yCHIMBAIOIIMMUCS OJUHOYHBIMU 3JIEKTPUUECKUMH HMITYJIbCAMU,
OTIpesieNIuTe MOPOr pedIeKTOPHON crudaTenbHOM peakuy Janky (He MpUHIUMAaNWTe BO BHUMaHKE
B3/IparvBaHMsI MBILII] TOJIEHU U CTOIIbI, 3aBUCAIIME OT HEMOCPEICTBEHHOTO Pa3Apa)XKeHHsI MBIILII]
U 3(ppepeHTHBIX BOJOKOH — HY)KHO MOJTyYUTh peduiekce crudanus nanku!).

[Tocne 3Toro MIaBHO CHU3BTE CHITY OJJUHOYHBIX Pa3ApaKEHUN JI0 MTOIOPOTOBOM (ISl pe-
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¢nekcal!). Yoenurech, 4T0 ONMHOYHBIE UMITYJIBCHI HE BBI3BIBAIOT peduiekca. [locne sToro Hane-
CUTE JUIUTEIILHOE Pa3ApaKeHUE TOH ke CHIIbI, HO ¢ 4acToToi 5 — 10I'1y — crubaTenbHbIi pediekce
IPOSIBUTCA.

PexoMeHnaanuu Kk opopMiieHHI0 padoThl: onUIINTE padoTy, aHAJINU3 PE3yJIbTaTOB; 3apH-
CyHTE€ CXEMY YCTAHOBKH OIIbITA, CACIANTE BHIBOBIL.

PaGora 11 Uppannanusi Bo30y:K1eHUsI B CHUHHOM MO3re

[Tponecc BO30YXACHUS UM TOPMOKCHHSI, BOSHUKIINN B IIEHTPAIbHONW HEPBHOM CHCTEME,
pactpocTpansiercs (uppaauupyer). Uppannanus Bo30yKaeHHs 3aBUCUT OT CHJIbI M ITTUTEIIbHOCTH
JIEMCTBYIOIIETO Pa3ApaXUTENs: YeM CUIIbHEE WM JOJIbIIE ISHCTBYET pa3apakeHue, TeM OoJbIie
uppanuanus. BHenHe 3To BblpakaeTcst B TOM, YTO B OTBETHYIO PEAKIMIO BOBJIEKAIOTCS HOBBIE
rpynns! Mbin. [Ipu ype3mepHo OOJBIION CUIIE WM JAIUTEIBHOCTH MOKET BOSHUKHYTh TOPMO-
KEHHUE.

Henab padorei: HaOIIOAATh MPpPAAUALMIO BO3OYKIEHUS B CIMHHOM MO3I€ JIATYIIKH IIPU
pas3ipa’keHUH KOXH Mpernapara KUCIOTON; BbIIBUTh 3aBUCUMOCTh CTEIICHH UPPAAMALIUN OT CHUJIIbI
U JUTUTEJILHOCTH pa3paKeHUsI.

Matepuaibl 1 000pyaoBaHue: HAOOp MHCTPYMEHTOB AJISl IPENapupoOBaHMsL; ILTATUB C
3KUMOM | TIpoOKoit; 0,3 %, 0,5 %, u 1 % pacTBOpEI cepHON KUCIOTHI;, PUIbTpOBaIbHAS Oymara;
CTaKaH ¢ BOJON; HUTKHU; JISATYIIKA.

Xoa pa6oThl.

1. Brusinue cunvl pazopasicenusi Ha uppaouayuro 6030YiHcOeHUsl.

[TpuroroBbre cimHANBHYIO JATYIIKY. CMoueHHY0 0,3 % pacTBOpOM KHCIOTHI (PHIBTPO-
BaJIbHYIO OyMaKKy, HAJIOXKUTh Ha pelielITUBHOE Nojie crubarespbHoro peduiekca. Habnronats pe-
aKIIMIO U OTMETUTD €€ HHTEHCUBHOCTh. CMBITh BOJIOM KHCI0TY. Hallo)kuTh Ha TO e pelienTHBHOE
noje Oymaxky, cMoueHHyto 0,5 % kuciaotoid. OnsTh OLlEeHUBANWTE XapaKTep peakluu: OHa YCKO-
psieTCs U YCWIIMBAETCS; BO3MOXHO, BOBJIIEYEHHE B OTBET HA 3TO pa3[paK€HUE U BTOPOM JIAIKH.
Ecnu 3TOro He Npou301110, TO TOBTOPUTE Pa3apa’KEHUE C UCIIOJIb30BaHUEM | % KUCIIOTHI.

Wppagnanuio Bo30yXKIE€HUS MOXHO BBI3BaTh, YBEJIUYMB IUIOLIA/Ib PELEITUBHOTO MOJIS,
[OJBEPraeMyr0 KHCIOTHOMY paslpaxeHuto. [IpoHabmiofaiite peakiuio nmpenapara ¢ MposiBie-
HUEM Uppagualy Bo30yKIeHUs IPU NOTrpyKeHUH Bceil cTorbl B pactBop 0,5 % cepHOi KUCTOTHI.

2. Bruanue OnumensHoCmu pasopaddiceHus Ha uppaouayuro 030Y4cOeHUs.

OpHy U3 33 lHUX KOHEYHOCTEH JIATYUIKU TYro NEPEeBSHKUTE HUTKOW B BEpXHEH 4acTH To-
JIEHU U OTPEXKbTE €€ HUKE MECTa MIEPEBA3KHU.

Bbymaxky, cmouennyto 0,5 % cepHON KUCIOTON, HAJIOKUTE HA KOXKY Oeapa KyJabTH. DTO
pa3pa)k€HUE BBI3BIBACT 3ALIUTHYIO PEAKIUIO, OCYLIECTBIIIEMYIO TIOBPEXIEHHON KOHEYHOCTBIO.
OTtMmeThTe, 4TO CHavasia HaOII0AaeTCs IBUKEHUE KYJIbTH, KOTOPOE HE MIPUBOJUT K y/IaJICHHIO pa3-
JPAKUTEIIA, a 3aTEM C IPOAODKAIOIINUMCS IEHCTBUEM PA3APaXKUTEIS B PEAKIIMIO BOBJICKAET U APY-
rasi KOHEYHOCTb, C TIOMOIIBIO KOTOPOH yAanseTcsl pa3ApakUTeb.

Pexomenaanumn k opopMIiIeHHIO padoOThI: 3allUIINTE B TETPAIN METOJUKY IPOBEACHUS
OTIbITA, PE3YJIbTAThl U UX aHAINU3 C 00bSICHEHNEM HaOI0jaeMbIX siBieHni. CrenaiTe BbIBOBI.

Padora 12 Bausinne crpuxanna u 3¢pupa na HHC

N3BecTHO, uTO pa3nuuHble (hapMaKOJIOTHYECKUE BEIIECTBA U /bl [T0-PA3HOMY JAEHCTBYIOT
Ha COCTOSIHME LIEHTPaJIbHON HEpBHOM cucTeMbl. B paboTe npearaercs NpoHa0It01aTh BIUSHIE
JBYX BEIECTB, JEHCTBYIOIIMX IMPOTHUBOIIOIOKHO Ha BO30YAMMOCTH LIEHTPAJbHBIX HEPBHBIX
CTPYKTYp: CTPUXHHUHA, MMOBBIIIAIONIETO BO30YIUMOCTh U 3(UpPa, TOHWKAIOLUIETO BO30YIUMOCTh
HEPBHOU CUCTEMBI.

Llesas padoThl: NpoHaOIIOAATh JeiicTBUE CTPUXHUHA U 3¢upa Ha nestensHocTh [IHC.

Martepuanbl u o6opyroBanue: Ha0Op UHCTPYMEHTOB JJISl IPETIAPUPOBAHUS; ITATUB C
npo6koit; 0,1-mpoLeHTHBIN pacTBOP CTPUXHUHA; U JUIsl HAPKO3a; CTEKIISIHHBINA KOJIIAK; JBE JIsi-
TYIIKH.

Xoa pa6orsl. [IpuroroBbTe COMHHOMO3IOBOW Mpenapar JIATYIIKA U 3aKpelnuTe €ro Ha
mratuBe. McneltaiiTe, pearupyer M JIArylika Ha IMOCTYKUBAaHUE 10 CTOJIY PSIOM CO LITaTUBOM,
NPUKOCHOBEHHE MUHLETOM K KOXKE CIIMHBI U JIAKU U Ha CJ1a00e MOLIUIBIBAHUE MaJIbIIEB JIAIKU.
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B mepBbIX IBYX ciydasx OTBETa HE JOJDKHO OBITh, a HAa MOIIMIBIBAHUE OOBIYHO HAOIIOJAIOTCS
ci1abble COKPALCHHUS.

Beenute oz koxy 1 Mi pactBopa crpuxHuHa. Habmonaiite mocteneHHoe M3MEHEHUE pe-
(IIeKTOpHON peakLnu MO BIMSHUEM Pa3BUBAIOLIETOCs OTpaBiieHus. Teneps ciaboe MomubBa-
HUE TMaJbIIEB BBI3BIBACT CHIIBHOE COKpalleHne obeux jamnok. [IpukacaiiTech MUHIETOM K KOXeE
JATyIIKY yepe3 Kaxaple 1 — 2 MunyThl. CHavana nossisercs ci1adoe JBUKEHUE JIaloK, KOTOpoe
MOCTETICHHO YCHJIMBACTCS M CMEHSIETCS 00ILeH peakiyeil MBI, 0COOCHHO yCUIICHA PEaKIHs pa3-
rubaTeneil.

[TponaGronaiiTe peakuio JATYIIKY HA TOCTYKUBAHKE 110 IITATUBY UK 10 cToy. Ha mer-
KO€ TyHOBEHME Ha Koxy. IIpu riyOokoil ctaauu oTpaBieHHs Maeliiee pa3ipaxkeHue (aaxe 1y-
HOBEHHE) BbI3bIBaET 00mHe cyaoporu. O 4eMm TOBOPUT BCE BpeMs YCHIIMBAIOIIASACS PEaKus Ha
pazapaxxkeHue?

OTMeThTe, KaK usmeHaemcs peghieKkmopHas 6030y0UMOCcmy, noaoxcenue meaa (odparure
BHUMaHME Ha TOHYC crubarenei u pasrubareneld mepeiHuX U 3aJHUX KOHEYHOCTEH M MBILII]
CIIMHBI) TI0 MEpE YCUJICHUS AEUCTBUSI CTPUXHUHA.

Bosbmute Ipyryro JAryLIKy M, HE Ipenapupys, MOCaJAuTe €€ MOJ CTEKJISHHBIM KOJIAK,
MIOJIOXKHB TY/Ia BaTy, CMOUEHHYIO d3¢upom. CHavasa o1 KOJIMaKOM JIATYIIKA IPOSIBIISET OOJIBITYIO
JBUTATEJIbHYIO AKTUBHOCTD. [[pUnogHMMHUTE HEMHOKEUKO KOJIIIAK U IMHIETOM IIEPEBEPHUTE JIsi-
TYUIKY Ha COMHY, — OHa Cpa3y IPUHUMAET HOPMaJIbHYI0 03y. Ha nomunsiBanue Janku NUHIETOM
OTBEYAET YCUJIEHUEM JIBUTATEIbHOIN aKTUBHOCTHU. 3aTeM HaOIrofaiiTe ymenvuienue 6030youmo-
cmu, BCIIEJCTBUE YETO JIATYyILKa IEPEeCcTaeT pearupoBarh Ha MOLIUIBIBAHUE U OCTAETCs B JIO0OM
IIPUJIAaHHOM €l 1o3e€.

Pexomennauun Kk oopmiieHn0 padoThl: ONUIINTE TIOCIEI0BATEIbHbBIE 3TAIbl BBINOJ-
HEHMs paboThl, HAOII01aeMble SIBJIEHUS C UX 00bsicHeHHeM. CpaBHUTE TOHYC MBILIIL U 1103y CTPUX-
HUHW3UPOBAHHON U HAPKOTU3UPOBAHHOM JIATYILIEK.

KoHnTpoJsibHbBIE BONIPOCHI:

1. Haiite onpenenenue pediekca.

2. Yto Ha3bIBatOT pedaekTopHoil ayroi? Ha3oBuTe nociaenoBaTeabHO 3BEHbS €€.

3. KakoBa poib kKax10r0 3BeHa PeQIICKTOPHOU AYTH B OCYIIECTBICHUH peduiekca?

4. byner nu nposBIATbCA pediiekc MpU HapyLUIeHHH (YHKLIUU Kakoro-aubo 3BeHa pe-
¢bnexTopHOU Ayru?

5. Kak oGecneunBaeTcsi U30IMPOBAHHOCTh NMPOBEJCHUS BO30YKIEHUS B 0€3MAKOTHBIX U
MUEIMHU3UPOBAHHBIX HEPBHBIX BOJIOKHAX?

6. KakoBo OGHonornyeckoe 3HaueHHe JBYCTOPOHHEH TPOBOUMOCTH HEPBHBIX BOJIOKOH?

7. Tlouemy, oOnamasi BO3MOXKHOCTHIO JBYCTOPOHHETO MpoOBeAcHUs, addepeHTHbIE H
3¢ depeHTHbIe HEPBHBIE BOJIOKHA B LIEJIOCTHOH pedIeKTOpHOH Ayre MpoBOAAT BO30YXIEHUE B
CTpPOTO OIpeAeIEHHOM HaIPpaBJIEHUN?

8. Uto Ha3biBaeTcs cymmanueit? Kakue Buabpl cyMmanuu Bel 3HaeTe?

9. OOBsicHUTE MEXaHU3M BPEMEHHON CyMMaITiH.

10. CrpuxHuH — s, JAEHCTBYIOUIMHA Ha ILEHTPaJbHYI0 HEpBHYIO cuctemy. Kakos
MEXaHHU3M €r0 OTPaBJISIONIIETO eHCTBUSA?

3anaTue 5

Padora 13 OnbIT Ce4eHOBCKOI0 TOPMOKEHHS

TopmoskeHueM Ha3bIBa€TCS COCTOSIHHME CHUKEHHOM BO30YAMMOCTH M MPOBOAMMOCTH
HEPBHOTI'O LIEHTPA, BBI3BAHHOE MPUXOSAIIMMH B HEPBHBIN LIEHTP UMITyJIbcaMH. TopMOXkKeHHE Orpa-
HUYMBAET UPpagUaliio BO30YKIEHUS U HAMPaBIISET €ro Mo ONpeleIEHHOMY ITyTH K 3 exTopy.

[IposiBieHust LEHTPaTbHOIO TOPMOXKEHUS pazHooOpasHbl. Ilpexie Bcero, TopMoKeHHE
pa3endioT Ha NEepBUYHbIE M BTOpUYHbIE PopMbl. OHU, B CBOIO OYEpE/Ib, Pa3InYarOTCs MO JIOKa-
JU3alUy MCTOYHHMKA TOPMOKEHHUS Ha MOCTCHUHANTUYECKUE M IpecuHanTudeckue. M, HakoHel,
pas3InyMsl MPOSIBIIAIOTCS IO MEXaHU3MY (POPMHUPOBAHUS TOPMO3HOIO IIPOLECCa: OJHU BUIBI TOP-
MO’KEHUS THUIEPIOJIIPU3ALUOHHBIE, IPYTHE — IEMOJIIPU3ALIOHHBIE.
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OTkpbiTHE LIEHTpaIBbHOrO TOpMOKeHus npuHaminexut .M. CeuenoBy. OH B 1862 r.
HAO0JI0/1aT TOPMOKEHHE CIHUHHOMO3TOBBIX pe(IEKCOB MPU PA3APAKEHUH MPOMEKYTOYHOTO
MoO3ra (3pUTENBbHBIX OYTPOB) KPUCTAITMKOM ITOBAapEeHHON coii. BHenIHe 3To BBIpaXxanoch B 3Ha-
YUTEJIbHOM YMEHbBIICHUU pedeKTOpHOI peakiinu (yBeIMUYEeHUU BpeMeHHU pediexca) Uil ee mpe-
KpameHny. CHATHE KPUCTAJJIMKA IIOBAPEHHOW COJIM MPUBOAMIIO K BOCCTAHOBJIEHHIO UCXOJAHOIO
BpeMeHH peduiekca.

Heawb padoThl: BoctipousBecTy kiaccuueckuii onbIiT .M. CeueHoBa, Ha0II01aTh TOPMO-
JKEHUE CIUHAIBHOTO pediekca Ha KUCIOTY MPU HAJIOKEHUU KPUCTAIMKA MTOBAPEHHON COJIH Ha
pa3pe3 IpoMEXYTOYHOTO MO3Ta.

Martepuanbl u 0o6opyroBanue: Ha0Op UHCTPYMEHTOB JJIsl IIPEMapUPOBAHUS; IITATUB C
3KUMOM U MpoOKoif; cexyHaomep;0,2 % u 0,3 % pacTBOpBI CEpHON KHCIOTHI; KPUCTAILIBI XJIO-
PHUCTOTO HATPHUsI; CTaKaH C BOJOW; PU3NOIOTHYECKUI pacTBOP; PUIbTpOBaJIbHAs Oymara; Mapiie-
Bas cajdeTka; MaJeHbKHE BaTHBIC IIAPUKH; JIATYIIKA.

Xoa padoTbl. O6HaKKTE FOTOBHON MO3T JIATYLIKHU. [[71s1 3TOTO 3amenenaiite ee canderkon
¥ BO3BMHTE B JIEBYIO PYKY TaK, 4TOOBI yKa3aTeIbHBIA U OOJBIION MabIlbl (PUKCHPOBAIIN YEPErl C
OOKOB, a OCTaJIbHbIEC MAJBIBI YACPKUBAIH JIATYIIKY. ClenaiiTe monepevHbiil pa3pe3 KOXH K3aau
OT HOCOBBIX OTBepcTHid. OT KpaéB MonepevyHoro pa3pesa mpoBeanTe OOKOBBIE pa3pe3bl BAOJb Ye-
pena ¢ o0eux ctopoH. OOpa30BaBIIMICS TpaNEIUEBUAHBINA JTOCKYT KOXKH OTOTHUTE HA CIIHHY
(Puc.10.A.).

CrnenaiiTe momnepevHbIil pa3pes YepernHoil KopoOKH Takke K3aau OT Ho3apeil. OcTOp0oKHO
BCKPOITE YeperHyto KOpoOKy, YTOObI HE IOBPEAUTH MO3T. J[JIs1 3TOro HOKHUIIBI AEPKUTE Mapal-
JIENIBHO KpBIIIe Yeperna, a OpaHiry nprkuMaiite kK BHyTpeHHeit mosepxuoctu e€ (Puc.10.b.).

[Tocne BCKpPBITHS YeperHOM KOPOOKH PAaCCMOTPHUTE TOJIOBHON MO3T M TIEPEPEIKBTE €ro 10
3aJHEMY Kparo OOJNBIINX MOITyIIapuii (110 IMHUKA CEYEHOBCKOTO pa3pesa), CTapasich COXPaHUTh He-
MOBPEXICHHBIMH 3pUTEIbHBIE 107U, OTAEIEHHbBIE Pa3pe30oM OOJIbIINE OTYIIAPUs yIAIUTh.

ITonBechTe NATYIIKY HA IITATUBE M 3aJ0XKMUTE MOJIOCTh yepena HeOOIbIIMM BaTHBIM IlIa-
pukoMm. Yepe3 5 — 10 MuH onpenensiite TpUXIbl C UHTEPBAJIOM B 2 MUH BpeMs peduiekca 1o
TropKy, KaKIplii pa3 3alMChIBasi Pe3yabTaT HA YEPHOBOM JIUCTKE. 3aTEM PAaCCUHUTANTE CpelHEe
Bpemsi. KoHIIeHTpanuio KUCIOTHI MTPeIBAPUTENILHO 0I0epUTE, UCXOAS U3 PEaKTUBHOCTH Mperna-
para (KelaTeabHO MOoIy4aTh BpeMs peduiekca B rpenenax 4 — 7 ¢). [Torom Ha pa3pes 3pUTeIbHBIX
OyrpoB, OCYIIEHHbIN MIPeIBAPUTENBHO (PUIBTPOBATBHON OyMaroil, HAIOKUTE KPUCTAIIIUK 11OBaA-
peHHoii conu. Yepes kaxiple 20 ¢ HECKOJIBKO pa3 MoApsiA (MEHsS Orpy>KaeMble B KUCIOTY JIarKH)
omnpezensere Bpems pediekca, oka He yOeIUuTeCh, YTO OHO 3HAUUTENBHO YBEINYMIIOCH. bricTpo
yJlaIiTe MUHLETOM C MIOBEPXHOCTH MO3Ta KPUCTAIIMK COJIM U CMOMTE €€ OCTaTKH (pu3nosnoruye-
CKHUM PacTBOPOM (JIATYILIKY JI€pP>KaTh FOJIOBON BHU3).

CHOBa HECKOJIBKO pa3 onpejeiuTe BpeMs pediekca, Moka OHO HE CTaHeT MO BEIHYUHE
OJIN3KOM K HCXOJTHOMY CPETHEMY.

Pexomennauum k opopmiiennio padorsl. OnumuTe B TETPaaAu Bech X0 paboThl, a pe-
3yJIbTaThl CBEIUTE C YepHOBUKA B Tabnuiy (Tabnuna 1).

Tabnuna 1 Bpems pediekca B onbITe C€4€HOBCKOTO TOPMOKEHUS
Bpewmst pe- 1-e onpenenenue | 2-¢ onpenenenue | 3-¢ onpenencuue | CpenHee BpeMs
¢raexca 110
HaJIOXEHUS
COJIH
Bpewms pe-
¢nekca npu
HaJIOXKEHUH
COJIH
Bpewms pe-
(bnekca mocne
HaJIOXKEHUS
COJIN
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[Ipoananu3upyiiTe BHECEHHBIE B TAOINIlY JJAHHBIE U CIETANUTE BHIBOJIBL.

Onuiumre MEXaHU3M TOPMOKEHHSI CIIMHAJIBHOTO pedieKca Ha pa3pakeHUue KOXKH KUCIIO-
TOMH.

PaGora 14 Topmo:xenne pedieKCOB CIIMHHOTO MO3ra Npu cCWibHOM adgdgepeHTHOM
pa3pakKeHuu

TopmokeHne CHMHHOMO3IOBBIX pe(hIeKCOB MOXKET BOSHUKHYTh HE TOJIBKO IPH pa3apake-
HUU TOJIOBHOMO3TOBBIX CTPYKTYP, KaK 3TO HaOII0JaIOCh B MPEABIAYIIeH paboTe, HO U mpu Ooliee
CHJIBHOM, Y€M KHUCIIOTHBIN, IepupEepruIecKoM pa3apakeHUH.

Lesan padoThI: MPOJENIATh OMBIT, IPUBOAAIINA K TOPMOKEHUIO pediekca Ha KUCIOTY, HO
0€e3 y4acTH roJJOBHOMO3I'OBBIX CTPYKTYD.

Matepuajbl 1 000pya10BaHue: HAOOp MHCTPYMEHTOB ISl PENApUpPOBaHUs; ILITATUB C
3aKUMOM U MIPOOKOii; cekynaomep, 0,3 % pacTBop cepHOI KUCIOTHI; JISATYILKA; CTaKaH C BOJOMH.

Xoa padotbl. [TpuroroBbTE CIMHHOMO3TOBYIO JIATYILIKY U IIOABECHTE €€ HA IITaTUBE. TpH-
XJ1bl U3MepbTe BpeMs pediekca no Tropky. Onpenenute cpegHee Bpems pediekca. [locne atoro
CUWJIBHO CJIaBUTE JIPYT'YIO JIANKy 3aKUMOM, TUHIIETOM HJIM IPOCTO MajbLaMU U CHOBA ONPEIEIINTE
BpeMsl peduiekca, He Ipekpamas AaBjieHHs. Ecnu MexaHndeckuil pa3fapakuTeslb TOCTaTOYHO
CHIIBHBIN, TO peduieKc Ha KUCIOTY MOSIBUTCS C OOJBIIMM yBEJTHMUYECHHEM BpeMeHH peduiekca.

Pexomennanum k opopmiiennio padoThl: npojenas padoTy, CpaBHUTE MOKA3aTeNn Bpe-
MeHU peduiekca, cenaiTe BeIBOA W 3adukcupyiite Bc€ 310 B Terpaan. OOBICHUTE MEXaHU3M
HaOJII01aBIIETOCS TOPMOKEHHUS.

Padora 15 3nakoMcTBO ¢ JOMMHAHTHBIM NpuHIUNOM JesiteibHocTH LIHC Ha npwu-
Mepe 110JI0BOIi JOMHHAHTHI Y CaMIA JIATYIIKH

OpHMM U3 OCHOBHBIX IPUHIHMIIOB AESITEIbHOCTU LEHTPAJbHOW HEPBHOU CHUCTEMBI SIBJISA-
€TCsl IPUHLIMII JIOMUHAHTHI, BEIIBUHYTBIA A.A. YXTOMCKUM. JlIOMUHAHTa — 3TO O4ar NOBBIIIEHHON
BO30Y/IMMOCTH B LIEHTPAIBHON HEPBHOM CUCTEME M XapaKTEPU3YIOIIUICS BEIPAKEHHOW yCTOWYH-
BOCTBIO M CITOCOOHOCTBIO OKa3bIBaTh TOPMO3HOE BIUSTHHUE HA JPYTUe HEeHTPbl. JJOMUHAaHTHBIN oyar
M3MEHSET TEKYILYI0 pabOTy HEPBHBIX LIEHTPOB MTyTEM OTKJIOHEHUS Ha ce0sl UMITYJIbCOB, KOTOPbIE
IPU OTCYTCTBUU JIOMMHAHTBI BBI3BIBAIOT APYTYIO PE(IIEKTOPHYIO PEaKIUIO. Y CHIIMBAIOLIMN (-
(GeKT «TOCTOPOHHUX)» UMITYJIECOB MOXKET MMETh MECTO JIMIIIb IIPU ONPEIETICHHON CTENEH! UX BO3-
Oyxnatomieit ciocooHocTy. CIUIIKOM CUIIbHBIE UMITYJIBCHI MOTYT I€PEBECTH JOMUHAHTHBIN oyar
B TopMoskeHue. [IpuHIMN TOMUHAHTHI OTpa)kaeT JUHAMHUYHBIN XapakTep OTHOIIEHUH, CKJIaIbIBa-
IOLIMXCS] MKy Pa3IMYHBIMU HEPBHBIMH 00pPa30BaHUSAMU B MPOLIECCE UX JEATEIbHOCTH.

JloMrHaHTa OIpenesseT MOBEACHNE YeIOBEKa U )KUBOTHBIX B KaXKJIblii KOHKPETHBIA MO-
MEHT KU3HU (aKThl BHUMaHUS, COCPEIOTOUEHHS U Jp.). PaznuyaroT ¥ nmaTosornyeckue JTOMH-
HaHTBHI.

[Tpumepom ¢u3HoIOrHYecKol TOMUHAHTBI MOXKET CIYXHTh OOHUMATENbHbIN pediekc y
CaMIIOB JIATYLIEK BO BpeMs BeCEHHEro nKkpoMeTaHusi. OHaKo 3TOT peduieKC MOXKHO BbI3BATh U B
Jpyroe BpeMs rojia, CTUMYJIUPYS JesITeIbHOCTh MOJOBBIX XKeJle3 MHbEKINEH HIKCTpaKTa rurnodusa.
OOHMMAaTENbHBIM TOHUYECKUH pedIIeKC OCYIIECTBISETCS Y CaMIIOB JISITYIIEK MPH pa3ipakeHUuU
KOXHW IPYAN U BHYTPEHHEHN NIOBEPXHOCTHU MEPEAHMX JIaIl.

ean padoThl: UCTIONB3yss OOHUMATENBbHBINA pedIiekc caMIiia JIATYIIKH HaOII01aTh TI0MHU-
HaHTHBIA npuHIun aesreabHoctd LIHC u cBoiicTBa JOMUHAHTHOTO OYara BO30YKIEHHS.

Martepuanbl 1 00opyaoBaHHe: JATYIIKU (CaMIbl), CTUMYJISITOP, pa3/ipakaromiue 3JieK-
TPO/BI, IPETapOBaIbHbIN HAOOP, IITATHB C MPOOKOH, MHEBMOrpaduyeckas yCTaHOBKa C 3aMEHOU
PE3MHOBOM MaH)KEThl Ha TOHKUW OajUIOHYMK M3 Majblia XUPYPruuecKoil mepyaTku, KUMorpad,
¢mibTpoBanbHas 6ymara, 0,3 %, 1 % u 10 %-ii pacTBOpHI CEpHOM KUCIOTHI, (PU3NOTOTHUECKUI
pacTBop.

Xoa padothl. Y caMia JATYHIIKH B BECEHHEE BpeMsl (MU B IPYroi NMEPHOJ IIPH YCIOBUH
MHBEKIUHU SKCTpaKTa Tunousa) yaainuTh 0ospiine noaymapus. JISrymky nojaBecuts Ha Ipooke
mratuBa. [Tpunoxuts 6ayuioHunk K rpynu. HaGmonaTs cxBaThiBaHHE OaJUIOHUMKA MEPEIHUMHU
JariaMy | €ro JJINTENbHOE YICPKUBAHUE.

Pa3znpaxxarp AAryIIKy MOIIMIIBIBAHUEM MUHIIETOM 33JHUX KOHEYHOCTEH, HAKJIaAbIBaHUEM
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Ha HUX OyMaxku, cMo4eHHOM 0,3 % cepHOW KUCIOTON HITH CIIa0bIM JIEKTPUYECKUM TOKOM ITyTeM
MIPUKIIAIBIBAHUS 3JIEKTPOJIOB, COEAMHEHHBIX CO CTUMYJIATOpoM. HabmtoaaTh npu 3ToM ycuiieHue
TOHYCA MBIIIL, YYaCTBYIOUIMX B OOHMMATEILHOM peduieKkce, 0 M3MEHEHHUIO 3aliCh Ha KUMO-
rpade, oTpaxatolieit ”3MeHeHue AaBiieHus B 6auionuyrke. OJHOBPEMEHHO OTMETUTH OTCYTCTBHE
cneuruyeckux peduiekcoB COKpalieHus 3aJHUX KOHEUHOCTEM.

CunbHoe pazapaxenue (10 % cepHast KHCIIOTa, CYIIECTBEHHO CBEPXIIOPOTOBasi ANEKTPHU-
4yecKasi CTUMYJISALINS) MOTYT BBI3BATh 3aLIUTHBIN pediekc, 0CIadiB TeM CaMbIM OOHUMATEIBHYIO
peaKLHuIo.

Pexomennauum k opopmiieHHI0 padoThbl: 0QOPMUTH MPOTOKOI B TETPAAH, 0CO00 Ie-
TaJbHO OTpa3uB HaOMIOJAEHUS, U X aHanu3. CaenaTh KOHCTaTUPYIOLIUE BbIBOABI. KumorpamMmmy
[IEPEKONUPOBATh B TETPA]b.

KoHTpoJibHbIE BOIPOCHI:

1. KakoBo 3HaueHue TopMmoxxeHus B aesitesnibHocty LTHC?

2.Jlaiite kiaccudukanuio BuaoB TopMmoxenus B [THC.

3. K xakoMy Buay OTHECETE TOPMOKEHHE, BbI3BaHHOE CHUIIMHBIM Nepudepruyeckum pasz-
JIpakuTteneM (2-s5 paboTa 3TOro 3aHATH)?

4. Oxapaktepu3yiTe JOMUHAHTY KaK OO MPUHIUT pabOThI IEHTPAIbHOW HEPBHOU CH-
CTEMBI.

5. Kakumu cBoiictBamu 00nafaeT TOMUHAHTHBINA o4ar?

6. Packpoiite poJjib JOMUHAHTHI B IOBEICHUH YEIOBEKA.

3ansTue 6

Pabora 16 HabGuroneHnue 3a moc/jieACTBUAMM YAaJIeHUs] Pa3JIMYHBIX OT/1€JIOB I'0JI0B-
HOI'0 MO3ra Yy JIST'YIIKH

JUJ1 BBISICHEHUSI POJIM Pa3IMUHbIX OT/EJIOB TOJIOBHOTO MO3Ta B PETYJISLIUU TOHYCA CKEJET-
HBIX MBI OOBIYHO UCIOJIB3YIOT METO/IbI Mepepe30K U 3KkcTupnaiuil. C MX MOMOILBIO Y pa3HbIX
KJIACCOB TIO3BOHOYHBIX )KMBOTHBIX OBLIN BBISIBJICHBI O0IIME YEPTHI, @ TAKKE HEKOTOPBIE 0COOEH-
HOCTH B MEXaHHU3Max LIEHTPAJIbHOM PETYJIALUU MBIILIEYHOTO TOHYca. B 4acTHOCTH, OKa3a10Ch, 4To
ynajeHue y jarymku Boiciiero oraena [{HC — koHeuHOro mMo3ra — CynieCTBEHHO HE OTpaXkaeTcst
HU Ha 1103€, HU Ha CIIOCOOHOCTH KUBOTHOTO MTPOU3BOANUTH CIIOKHBIE KOOPAWHUPOBAHHbIE JIBUTA-
TeJbHBIE AKThl. B 0TiIMUKeE OT JATyIIKY y 00€3bsIHBI M YEJIOBEKA y1ajeHHe MOJIyIapHhii 60JIbI10T0
MO3ra BEJIET K OTYETIMBBIM PACCTPONCTBAM IBUKEHUM.

BynbOapHble JATYIIKY yTpauuBaOT CIIOCOOHOCTh MOJACPKUBATH ECTECTBEHHYIO JUISl HUX
no3y cujieHus. TeM He MeHee, y TaKuX JIATYIIEK COXPaHIeTCsl OAUH U3 BBITPSIMUTENbHBIX peduiek-
COB — pedJieKc epeBopaurBaHMs CO CIMHKHU Ha JKUBOT. Y MJIEKOMMUTAIOIINX OH OCYILECTBIISAETCS
pu 0053aTeIbHOM YYacTUH CPEAHEro Mo3ra.

Heaw padorsl: Habmronarh, K KaKUM U3MEHEHUSM JIOKOMOIIUH, CIIOCOOHOCTH MPOSIBIIATH
TOHHYECKHE pedIIeKChl IPUBOAUT MOCIeI0BaTeIbHAs SKCTUPIIALUS OTJEJIOB TOJIOBHOIO MO3ra Yy
JSATYIIKH.

Matepuanabl U 000pyI0BaHHe: IpernapoBalbHas JOIIEYKa; MpernapoBabHBI HalOoOp;
BpAILlAIOLIUICS CTOJIMK, OOJbIIasi CTEKJISTHHAs BOPOHKA; Tapeiika; mapieBas caiderka, HUTKH,
BaTa; Ta3 C BOJOMW; JIATYIIKA.

Xoa padotbl. CHavana HaOIIOAAI0T 32 €CTECTBEHHOM MO30M JIATYIIKH, €€ peakusiMu Ha
6o0J1eBOE pa3apakeHue, CIOCOOHOCTHIO OCYIIECTBIISAT CIIOKHBIE JIOKOMOTOPHBIE AKTHI.

OTMeuaroT, YyTO rojioBa €€ OpUEHTUPOBAHA TEMEHEM KBEpXY, F0JI0Ba U TYJOBHILE Pacmo-
JIO’KEHBI 110 TPOAOIBHON OCH Te€ja, 3aJHME JIAIIKU COTHYTHI, IIEpEAHNE pa3orHyThl. B oTBeT Ha
pazpaxeHHue 3a{HEH JIAIIKH JISTYIIKA COBEPIIAET MPBIKOK — CIIOKHBINA JIOKOMOTOPHBIN akT. OHa
CHoco0OHa OCYIIECTBIIATH IeJIeHANpaBIeHHbIE IBKEHHUS U CAMOCTOSITEIIHHO.

CaxaloT JArymKky Ha JIOIIEYKY, KOTOPYIO 3aT€M MEIJIEHHO MEPEBOMAT U3 FOPU30HTAIIb-
HOTO TIOJIOKEHHUS B BEPTUKAIIbHOE M 00paTHO. OTMEYalOT, YTO B 3THX YCIOBHUSX, CTPEMSICh COXpa-
HUTb PAaBHOBECHE, JIATYIIKA IIEPENOJI3AET C OJHOM CTOPOHBI AOIIECYKH HA APYTYIO.

IlepeBopaunBaroOT JATYHIKY U KJIAAYT Ha ciMHY. OHA MPUHUMAET HOPMAJIbHYIO M103Y.
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Bpamaror yarymky ¢ ycKOpeHHEeM B TOPU30HTaIbHOM IUIOCKOCTH. BO Bpemst BpalueHus
JATYLIKA [TOBOPAYMUBAET OJIOBY B CTOPOHY, IPOTHUBOIIOJIOKHYIO HAIllpaBJICHUIO BpauleHus. B Ty
e CaMyl0 CTOPOHY M3rH0aeTcs U ee TYJIOBHUIIIE.

CaxaloT JISrymKky Ha JOLIEYKY, KOTOPYIO 3aTeM OBICTPO TO OMYCKAlOT, TO MOJHUMAIOT.
OtMmeuaroT, 4To B Hayajle MoAbEMa JIATyIIKa IPUKUMAETCS K IJIOCKOCTU OIOPbI, & B KOHLIE €r0
MPUIIOAHUMAETCS Ha JIallkax. B Hauase u KoHIe CIycKa Ha0Jt01al0TCs MTPOTUBOIOIOKHBIE Peak-
LUU.

Jlenarot 3aKIIIOYEHHE O CIIOCOOHOCTH JISITYIIKU OCYUIECTBIIATH BBINIPSMUTEIbHbBIE, CTATO-
KUHETHYECKHE PE(PIEKCHI U CIOKHBIE IOKOMOTOPHBIE aKTHI.

Ilocneocmeusa 08ycmoponneo yoaneHus Koneuno2o moszea. TynoBUIIE JISITYIIKH 3aBO-
pavuBaIOT B MapJIEBYIO cal(eTKy, 3aTeM HaJpe3aroT KOXKY 0331 HO3pei U JeNaroT 1Ba KOChIX
paspesa 0 TpaHULbl FOJIOBBI U TYJOBHUIA. KOXKHBIN JTOCKYT OTKUABIBAIOT BHU3, 10J] HUM BUJIEH
IIPOCBEYMBAIOIIMI Yepe3 KOCTH Yeperna roJIOBHOM MO3r. MajeHbKMMHU HOKHHUIIAMU OCTOPOXKHO,
CTapasCh HE MOBPEAUTH MO3T, MMOAPE3AI0T KPHIIIKY Yeperna ¢ 00eux CTOPOH U YAAJSIOT ee.

3HaKOMSTCS ¢ Tomorpaguei OTAeI0B roJ0BHOTO Mo3ra. HaxoaaT KOHeuHbI MO3T U ya-
JSIOT €ro, OTJEIUB CKaJbIeNeM OT HIDKeNexamux otaenoB. Kpas pazpe3aHHON KOXHM MOATATH-
BalOT JPYT K IPYTY U CIIKBAIOT.

[Tocne onepanuu NUIIEHHAs] KOHEYHOTO MO3Tra JISATYIIKA CUJIUT HEMIOABUXKHO, HO uepe3 15
— 30 MuH ee aBUTATENbHAs AKTUBHOCTh BOCCTAHOBUTCSI M OHA IPUMET HOpMaJlbHYIO 1o3y. Eciu
OTBECTH 3aJIHIOI0 JIANIKY JISTYUIKA B CTOPOHY, TO OHA MOJATATMBAET €€ K TYJIOBUILlY; HA CHJIBHOE
0oseBO€E pa3apa)KeHUE JIANKH JIATYIIKA OTBeYaeT JIM00 MPbLKKOM, €CJIM OHA HaXOAMTCS Ha CYIIE,
nnbo yIIbIBaeT, €CIM OHA MoMeleHa B Boay. llormakuBanue Kok Ha OOKOBOI MOBEPXHOCTU
TYJIOBUILIA BBI3BIBAET KBAKaHbE. 1aKkum 00paszom, y TUUleHHOU KOHEYHO20 MO32a JIASYUIKU COXPa-
HAEmMCsl HOPMANbHASL NO3d U CNOCOOHOCHb COBEPUIAMb CILOJNCHBLE IOKOMOmMOpPHble akmbl. Kpome
TOTO, y TAKOW JISTYIIKNA COXPAHSIOTCS BRIIPSAMUTENLHBIEC Pe(ICKCHI, a TaKkKe pedIIeKChl Ha YIII0-
BOE YCKOPEHHE.

Ilocnedcmeus 00HOCMOPOHHEZO YOAIEHUA NPOMENCYMOUYHO20 U CPEOHe2o mo32a. [l
3TOro y 0ecnoiayIIapHO# JSATYLIKU IJIa3HBIM CKaJIbIIENIEM OTJEJIUTE OT MPOO0ITr0BaTOr0 Mo3ra u
yAQJIUTE C OJTHOM CTOPOHBI MPOMEXKYTOUHBIA U CpeIHUM MO3T. OCTaHOBUTE KPOBOTEUEHUE BaT-
HBIMH TaMIIOHaMH. Yepe3 HECKOIBKO MUHYT IIPOBEPHTE M03Y, XapaKTep JIOKOMOLIMY Ha CYyIIE U B
Bojie. YOeauTech B TOM, UTO IPH OAHOCTOPOHHEM yJAIEHUH IPOMEKYTOUYHOTO U CPETHETO MO3Ta
y JIATYIIKH NOGbIULAETCS MbILUEYHDIL MOHYC HA CIMOPOHE dKCMUPNAayuu, 8cle0Cmsue ye2o0 oHd
cogepuiaem Kpy208bie 08UNCEHUsL HA Cyule, d 8 800e ewé U NOBOPAUUBAENCsl BOKPY2S C80€lU OCU.

Ilocneocmeusn noanozo yoaneHusa NpoMedHCymouHo20 U CpeoHe2o mo32a. Jlarymka
OCTaBJISIETCS] TOJIBKO C MPOJIOJITOBATHIM U COHMHHBIM MO3TOoM. Takas JIAryIlika Ha3bIBaeTcs Oyiib-
6apHOI.

VY Oynb0OapHO# JATYIIKM MCYE3aeT paHee HaOJI0aBIIeecs OJHOCTOPOHHEE TMOBHIIICHUE
MBIIIEYHOT0 TOHYca. Ho 1mo3a nmpu nocaake HenmpaBUIIbHAs, TOJIOBA €€ OIYIIEHA BHU3, TYJIOBULIE
MPHKATO K MJIOCKOCTU OMOpHIL. JIsrymika yrpaunBaeT ciocOOHOCTh COBEpUIATh MOYTH BCE CIOXK-
HbI€ JIOKOMOTOPHBIE aKThI, BCE CTATOKUHETUYECKHE U TTOYTH BCE CTATUYECKHE Pe(IEKChI: OHA HE
pearupyeT NpbDKKOM Ha 00JieBO€ pa3apakeHUe (XOTs JIalKKU ee MPUXOJAT B ABMKEHUE), HE CO-
BEpIIAET MJIaBaTeIbHbBIX IBUKECHUH, yTPaUMBAET CIIOCOOHOCTh COXPAaHSTh PABHOBECHE U IEPETIO-
3aTh C OJIHOW TPAHM JIOMICYKH HA IPYTYI0. Y OyIb0apHOi JATYIIKH OTCYTCTBYIOT «JTU(THBIC» pe-
¢iekchbl u pediiekc MPOTUBOBPAILEHUS. Y HEE COXPAHAEMC Aulib 0OUH MOHUYECKUL GbINPAMU-
menbHblll peghexc — pegiiekc nepeeopadusanus: epeBepHyTas Ha COUHKY JIATYIIKA, XOTI U C
HECKOJIBKUX TIOIBITOK, HO BCE )K€ NIEPEBOPAUMBAETCS HA )KMBOT U IPUHUMAET €CTECTBEHHOE I10-
JIO’)KEHUE.

Ilocneocmeus yoanenus npo0onzoeamozo mos2a y oynvoapuou as2ymwku. Jljis onbita
HCIIOJIB3YIOT OYIb0apHYIO JIATYHIKY MPEeAbIyero onbita. OCTpbIM CKaJbIeNIeM WM Mpenapo-
BaJIbHOW UIJION pa3pylIbTe MPOJ0JITOBaThIil MO3T. JKMBOTHOE CTAHOBUTCSI CIIMHAIBHBIM.

VY cnuHanbHOM JATYIIKH 11032 OTCYTCTBYET: F'0JIOBA U TYJIOBHULIE PACIJIaCTaHbl HA MIOCKO-
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CTH OTIOPHI, MBIIIIBI KOHEYHOCTEH paccrnabiensl. VcuezaeT mocneHuil CTaTUYeCKUid BBITPSIMU-
TEJIbHBIM pediIeKc: MosloykeHHasi Ha CIIMHKY JIAryIKa Oonbliue He nepeBopauuBaercsa. Coxpansi-
emcs U MUHUMANbHBIN MbIUEYHBI MOHYC, CHOCOOHOCHb 0MEEeYamy Ha Pa3opadiceHue KoXCu
MYN08UWA U KOHEYHOCMEN NPOCMbIMU CE2MEHMAPHLIMU PePIeKMOPHbIMU AKMAMU — CCUDAHUEM,
pazeubanuem, nomupanuem u m.n.

Pexomenaauuu Kk opopmieHuro padorsl. OTpasute B MPOTOKOJIE OCHOBHBIE ATAIlbl Me-
TOMUKH PabOTHI M HAOIIOIEHUS HA KaxI0M dTane. M300pa3ute cxeMaTudecKy roJIOBHOM MO3T JIsi-
I'YIIKH, 0003HaubTe €ro OT/EIbl U MECTa Nepepe3ok. B BbIBOIaX KPaTKO yKaKUTE 3HAYCHHUE Kax-
JIOTO U3 OTZEJIOB I'OJIOBHOTO MO3Ia B PETYJIALUN MBIIIEYHOIO TOHYCA U B OCYILIECTBICHUH JIOKO-
MOTOPHBIX AKTOB y JIATYLIKH.

Padora 17 Ha0/ronenne ciUHAJIBHBIX peduieKcoB y JSATYIIKH

VY4acToK KOXHU Telna, MPU pa3Jpa)K€HUH KOTOPOro BO3HUKAET OINpeNesIEHHBIN pediiekc,
HA3bIBAETCSI €r0 PELENITUBHBIM 1I0JIEM. Y CIMHHOMO3IOBOH JISITYIIKY IPU pa3paKeHUH TeX WU
MHBIX PELENITUBHBIX II0JIEH BO3HUKAIOT CTPOT'O ONPENEICHHBIE PEAKIIUH.

Heasb padoTsl: nccien0BaTh peQIEeKTOPHYIO NEATENFHOCTh CIUHHOTO MO3Ta JISTYIIKH,
OIIpENIeNIUTh PELENTUBHBIE IIOJIS1 OCHOBHBIX €ro pedIeKcoB.

Martepuanbl n o6opyroBanue: Ha0Op UHCTPYMEHTOB JJISl IPENAPUPOBAHUS; LITATUB C
3aUMOM U ITpoOkoi; 0,5 %-it pacTBOp cepHOI KUCIOTHI; pUIbTpoBaIbHAs Oymara; CTakaH ¢ BO-
JIOM; JIATYILKA.

Xoza padorsl. [IpuroroBsTe CIMHHOMO3IOBYIO JAryHIKy. [lonBecbTe ee Ha mTaTuBe, IpU-
KOJIOB HIDKHIOIO YEITIOCTh OyNaBKOH K MpoOKe.

ITocne Toro kak MpoRAET 10K (ITOCIeONnepaMOHHOE YTHETEHHE CIMHHOTO MO3I'a), HCClle-
yiTe pedIieKCchl CHUHHOTO MO3Ta MPH Pa3ApasKeHUH Pa3InYHBIX PELUENTHBHBIX TOJIEH.

1. IIpu pa3apakeHUuu ThUIBHON MOBEPXHOCTHU CTOIBI MJIM TOJIEHU (CIaBIMBAaHUEM IHHILIE-
TOM HJIU HAJIOKCHHEM OYMaXKKH, CMOYCHHOW CEPHOUM KUCIIOTOW) BOSHUKHET peghiekc ceubarnus
3a0Hel KOHeYHOCMU.

2. Ilpu pa3npakeHnu MOAOIIBEHHON TOBEPXHOCTH CTOIBI MJIM TOJIEHU BOSHUKHET pegiexc
pazeubanus 3aoueu koneynocmu. [Ipu cinabom pa3apaxeHU MOJOLIBBI MMHLETOM MM KUCTOY-
KOM pa3zeubaromcsi TOIbKO NallbLbl CTOIIBI.

3. IlotuparenbHblii pedekc BOZHUKAET NP pa3IpakeHUU Pa3HbIX y4acTKOB KOxku. Ecin
OyMaxKy, CMOYEHHYIO paCTBOPOM CEPHOM KUCIOTBL, IPUIIOKUTD K HApY>KHOM MOBEPXHOCTHU Oesipa
WINA OKOJIO aHAJIbHOT'O OTBEPCTHUS, BOSHUKHET nomupamenvHsili pepiaeKkc 3aHUX KOHEUHOCTEH.
[Tpu TakoM ke pa3apakeHUH OOKOBOM CTOPOHBI TYJIOBUIIA BOSHUKHET OTUPATEIbHBTH pediexc
TOW KOHEYHOCTH, OJIMKE K KOTOPOH pacroyiokeHa OyMaXkka, CMOUEHHasi CepHOU KUCI0TOH. []o-
mupamenvHbmii peghiekc nepeonux 1anoK BOSHUKAET MPH pa3ApaxeHUH KOKU MEXTy ITUMH JIall-
KaMH.

Pexomennauun k ogopmiieHnio padorei: oObICHUTE HAONIO1aeMble SIBIEHUS; X0 pa-
00THI, pe3ybTaThl HAOIIOACHUH U BBIBOJIBI 3aMTUIINTE B TETpaib. JKenareabHO CXeMaTHUHO 3apH-
COBaTh CIMHAIBHYIO JISTYIIKY C MOMEUYEHHBIMH PELENTUBHBIMU MOJISMU HAOMIOAABIINUXCS pe-
¢iekcos.

3ansaTtue 7

Padora 18 Haduronenne nponpuonenTHBHBIX CIIMHAJBHBIX Pe(IEKCOB y YeJI10BeKa

OcHOBY (pyHKIIMII HEPBHOM CHCTEMBI — OT CaMbIX MIPOCTBIX peaKUuil 10 Haubosee CI0XK-
HBIX — COCTaBJIsIeT pe(hIeKTOPHAS ACATEIbHOCTD, IPOSBIsieMas CI0KHBIM B3auMo IeiicTBHEM 0e3-
YCIIOBHBIX U YCJIIOBHBIX PE(IIEKCOB.

besycrnoBHBIME pediiekcaMy Ha3bIBAIOTCS MOCTOSIHHBIE M BPOXK/IEHHBIE pEaKkIlui Ha pas-
JIMYHBIE BO3/ICUCTBUS M3 BHEIIHEH U BHYTPEHHEW CpEIbl, OCYIIECTBISAEMbIE YEPE3 MOCPEACTBO
Hu3mux otaenoB [IHC — cnuHHOrO M0o3ra, MO3roBOro CTBOJIA M MOJAKOPKOBBIX raHriaues. Te us
HUX, KOTOpPbIE OTJIMYAIOTCS 3HAYUTENIbHBIM OCTOSIHCTBOM, UCIIOIB3YIOTCS B KIIMHUYECKOW MpakK-
THUKE.

Haoopoenwtit peghnexc. BozHUKAET NpU yiape HEBPOJIOTUUECKUM MOJOTOYKOM MO KpParo
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Ha0poBHOH ayru. Pednextopuas nyra ero: riasHoit HepB (| BeTBb TPOWHHUYHOTO HEPBA), YyB-
CTBUTEJIBHOE SIIPO TPOMHUYHOTO HEPBA, IBUTATEIHHOE SAPO JUIEBOrO HEPBA, JINLIeBOM HEepB. OT-
BETHAs pEaKlMsl — CMbIKAHHUE BEK.

Kopueanwnutii peghnexc. Boznukaer npu oCTOPOKHOM IPUKOCHOBEHUH BaTKOM JTMOO MST-
KOH OyMaroi K poroBuIle HaJ[ paly>kKHO# 000si0ukoii. PediekropHas xyra ta xe, 9To ¥ y HaI0pOB-
HOro pedrekca. OTBeTHas peakiusi — CMbIKAaHUE BEK.

Huoicneuenocmnoit pegnexc. Bo3HUKAaET NpH NOCTYKUBAHUU MOJIOTOYKOM IO TOJ00-
POJIKY IIPH CJIETKa OTKPHITOM pTe. PediekTopHas qyra: 4yBCTBUTEIbHBIE BOJIOKHA HUKHEUETIOCT-
Horo HepBa (l1l BeTBb TpOMHMYHOTO HEpPBA), UYBCTBUTEIBHOE SIIPO TPOMHUYHOIO HEpBA, ABUIA-
TEJIbHOE €ro SAPO B MOCTY, JIBUraTelIbHbIE BETBU TPOMHUYHOTO HepBa. OTBETHAs peakuus — Co-
KpallleHHE KEBATEIbHbBIX MBIIIILI.

Peghnexc c cyxorycunua ccubamensn eepxneil Koneunocmu. BozHukaer npu yaape HeBpo-
JIOTHYECKUM MOJIOTOYKOM I10 CYXOKMJIMIO JBYTJIABOM MBIILIIIBI B IOKTEBOM crube. Pediexropnas
Jyra: MbIIIEYHO-KOXKHBIN HepB, V u VI mielinbie cerMeHThl CIMHHOTO Mo3ra. OTBETHAs peakius
— COKpAIlIeHHE MBIIIIL U CTUOaHNE PYKH B JIOKTEBOM CYCTaBeE.

Pecghnexc ¢ cyxoxcunun pazeudamens eepxueil KoHeuHocmu. Bo3HuKaeT B pe3ynbTaTe
yZlapa MOJOTOYKOM MO CYXOXHJIUIO TPEXTJIaBOW MBIIIIEI. PediekropHas xyra: MBIIIEYHO-KOXK-
Helif HepB, VI u VIII meiinbie cermeHTsl ciuHHOTO MO3Ta. OTBETHAs pPeakius — COKpaIleHHe
TPEXIJIaBOM MBILIIBI IJI€Ya U pa3rubaHue pyKu B JOKTEBOM CYCTaBE.

Konennwtit pepnexc. BosHukaet npu yaape MOJIOTOYKOM I10 CBSI3KE HAJIKOJICHHUKA HUXKE
KoJIeHHOW damiedyku. Pedrnexropnas myra: Oeapennsiii Heps, |l u IV mosicanuHble cerMeHTHI
cnuHHOro Mo3ra. OTBeTHAas peakius — COKpaIIeHNe YeThIPEXTIIaBO MBIIIIIBI Oe/ipa U pa3rudbanue
TOJICHHU.

Axunnoe peghaexc. Bo3bpiBaeTcs y1apoM MOJIOTOYKA M0 MATOYHOMY (aXUJUIOBY) CYXO0XKH-
0. PedriexropHast myra: 60mbmedepoBslii HepB (BeTBb cepanumiHoro Hepna), | u Il kpectmo-
Bble cerMeHThl. OTBETHAs peaklys — Cru0aHue CTOIBI.

Heab paGoThl: 03HAKOMUTHCS C TEXHUKOW OMpPEIENeHNs HEKOTOPBIX MPONPUIIETITUBHBIX
CHHMHAJBHBIX pedexcoB (KOJEHHOTO, ¢ aXWIJIOBa CYXOXKUJIMs, ¢ OuIernca 1 TpULenca) y 4eso-
Beka. CTyneHThl paboTaroT napamu, B KOTOPBIX KaXKIbli BBICTYIIAET MOOYEPENIHO KaK HCIBITYE-
MBIH M KaK 3KCIIEPUMEHTATOP.

Marepuanbl U 000pyAoBaHHe: HEBPOJIOTMUECKUH MOJOTOYEK, paboTa MPOBOJIUTCS Ha
YeJI0BEKE.

Xoa pa6orsel.. 1. Jns ompeneneHus KOJIEHHOTO pediekca UCTBITYEMOMY IMpeJiaraloT
CeCThb Ha CTYJI U MOJIOKUTh HOTY Ha HOT'y. HaHOCST jerkuil yaap HEBpOJIOTrHUECKUM MOJIOTOYKOM
M0 CYXOXXUJIMIO YETHIPEXTJIABOM MBIMIIBI (I1OJ] KOJIEHHOW daiieukoi). CpaBHUBAIOT pedieKch
cJIeBa U CIIPaBa.

2. Onpenenenue axuiioBa pediekca Mpou3BOAUTCS Y UCITBITYEMOTO, CTOSIIIET0 KOJICHSIMHU
Ha ctyje. CTylmHU HOT CBOOOJHO CBHCalOT. HEBpOIOrHUECKUM MOJIOTOYKOM HAHOCHUTCS JIETKUN
yaap 1o MATOYHOMY (aXHJUIOBY) CYXOXKUIINI0. OTMEUaroT, CrUOAOTCS JIU CTOTIHI.

3. Ilpu onpeneneHnu JOKTEBOroO pediieKkca Moycornyras u paccaadjaeHHast pyKa UCIbl-
TYeMOI'0 ONUPAETCS JIOKTEM Ha JIaJOHb 3KCIEPUMEHTATOPa, & KUCTh ThUIbHOM YacThIO JIEXKHUT Ha
rieue ero. bosbIIoi nasjen pyku 3KCIepuMEHTATOPa JIOXKUTCS Ha CyXOKUIIUE ABYTJIABOM MBIIIIIIBI
UCIBITYEMOro. ¥Y1ap MOJIOTOYKOM HAHOCUTCS MO OOJIbIIOMY MajbIly 3KcnepuMenTatopa. Otme-
TUTh, CTU0AETCs JIM TpeArieybe.

4. Tlpu onpeneneHuu pediexca ¢ TPEXIIaBO MBILIIBI [JIe4a SKCIEPUMEHTATOP CTaHO-
BUTCSI COOKY OT HCIBITYEMOI'0, OTBOJHUT MACCHBHO €ro IUIEYO KHAPYXU J0 TOPU3OHTAIHLHOIO
YPOBHS U MOJAECPKHUBAET €ro JIEBOM PyKOHl y JIOKTEBOro cruda Tak, YTOObI MpeAriedbe CBUCAIO
MO/ NPSAMBIM YIJIOM. YJap HEBPOJOTMYECKMM MOJIOTOYKOM HAHOCHUTCSI y CaMOro JIOKTEBOTO
cruba. OTMETUTh, pa3rudaercs Ju Npearieybe.

Pexomennauum Kk oopMiIeHHI0 padoThl: OMKHCAaTh TEXHUKY OOHApYy>KEHHs HaOIo1ae-
MBIX peIICKCOB; HAPUCYUTE CXeMy pe(ICKTOPHOMN TyTH COMAaTHYECKOTO CIIMHAIBHOTO pediekca,
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0003HaubTe €€ OCHOBHBIC 3BeHBs. CIlpaBa OT CXEMbl HANMUIIATE HA3BAHUS M3y4aeMbIX CITMHHO-
MO3TOBBIX Pe(IEKCOB U ISl KaXKJIOTO U3 HUX CETMEHTAPHBIA YPOBEHb PacIIOIOKEHUS ero IeHTPA.

PaGora 19 HadaioneHue no3HO-TOHUYECKUX, BHINPSIMHTEIBHBIX U CTATOKHHETHYE-
CKHX pedieKCcoB Yy ;KUBOTHBIX

CymecTByeT JBa THUIIA COMAaTUYECKUX pedIekcoB — (pa3Hble U TOHUYECKHUE.

dazHbIe pedeKchl ABIAIOTCS OCHOBOW CJI0XKHBIX KOOPIHHUPOBAHHBIX JIOKOMOTOPHBIX aK-
ToB. OHM 00ecCneunBarOT MepeMenieHne Tena (xoap0y, miaBanue, 0er) Wik ero 4acTeil B mpo-
CTpaHCTBE.

Tonunueckue pediexcrl HaIpaBIeHb HA COXPAHEHUE ECTECTBEHHOM MO3bI, T.€. ONpe/IeICH-
HOM OpUEHTAIINH TeJIa B IPOCTPAHCTBE, ONPECICHHOTO B3aMMHOTO PACIIONIOKEHUS ero yacTei (y
YeJI0BEeKa — BBINPSMIICHHE TO3BOHOYHUKA, CTOSIHUE Ha JIBYX HOT'aX, BEpTHKAIBHOE TOJI0KEHHE IO~
70BbI). OHU BO3HUKAIOT NPH U3MEHEHUH OPUEHTAIMH T'OJIOBBI IO OTHOIICHHUIO K TYJIOBHILY, IPU
W3MCHEHHH T103blI, & TAK)KE B Cllyyae MEPeMEIICHHs Tella B BEPTUKAIBHOW MM TOPU3OHTAIBHOM
IUTOCKOCTSIX KaK IO MPSIMO#i, TaK U 10 KPyTYy.

Tonuueckue pedaexcsl B CBOIO 04epeb MoApa3AesioTCs Ha CTATHYECKUE U CTaTOKHHE-
tTHueckue. Hamnbomnee BrIpaykeHbI OHU Y Jie1iepeOpUPOBaHHBIX KUBOTHBIX.

Crarndeckue pediekchl BOSHUKAIOT MPU IMACCHBHBIX U aKTUBHBIX U3MECHEHHSX MOJI0XKE-
HUSI TeJIa, He CBS3aHHBIX C €ro nepeMerieHneM B npoctpanctse. K ux uncity oTHOCsSTCS pedaeKch
HOJIOKEHHSI (T03HO-TOHUYECKKE) U BBINPSIMUTENbHBIC. [[03HO-TOHMYEeCKHE pedIeKChl BOSHUKAIOT
IpY U3MEHEHHSIX MOJI0)KEHHS TOJIOBBI 110 OTHOIICHHIO K TYJIOBHILY. B 3THX yCIOBUSX B CBS3H C
HepeMeIICHIEM LIEHTPA TSHKECTH TeJa MOSIBIIETCS OMIACHOCTh HAapyIIeHUs paBHoBecus. O THOBpe-
MEHHO Pa3Jpa)kaloTCsl OTOJUTOBBIHN armapar BeCTUOYISPHOTO aHAIM3aTOPa, TPOIIPHOPELETITOPHI
MBIIII] U CYXOKUIIMH, & TAKKE KOXKHBIC PEICTITOPBI IICH, YTO M JACT HAYaJIO MO3HO-TOHHYECKUM
pedaekcam. DTu pedieKchl TPUBOIAT K MEPEepPacHpeICTICHIIO TOHYCa MBI IIEH, TYJIOBHIIA U
KOHEYHOCTEH, 4TO 00CCIIeUnBACT MOAICPIKKY TOW YaCTH Tela, KyJa CMECTHIICS LIEHTP TSKECTH.

[Tpu akTHBHBIX TOBOPOTAX IOJOBBI ITEpEpacIpeieieHHe MBIIIIEYHOTO TOHYCa CO3aeT 0azy
JUTSL TIOCIIEAYIOIIETO MepeMEIIeHus Bcero Tena. [103ToMy y XopoIo TpeHHpOBaHHOTO CIIOPTCMEHA
TIOBOPOT T'OJIOBBI BCET/Ia MPEIIIECTBYET MOBOPOTY TYJIOBHUINIA. ECIIU e ¢ MOMOIIBIO THIICOBOTO
BOPOTHHKA €0 UCKIIIOYHTH, TO JBHKCHUS TYJIOBUINA YTPAUYUBAIOT OBICTPOTY U TOUHOCTb.

BeimpsiMuTenbHbIE pedIieKChl BOZHUKAIOT MPH HAPYIIEHHH HOPMAJIbHOH 0361, HAIIPUMEp,
npu noBoporte Tena Ha 90° unu Ha 180° (mosnoskeHue Ha 00Ky UM Ha ciuHKe). OHU IPEICTaBISIIOT
c000i1 1enb TOHNYECKUX peIIeKCOB, HAPABJICHHBIX Ha BOCCTAHOBJIEHUE HOPMAaIbHOW TTO3BI.

CrarokMHETHYECKHE Pe(IICKCH BOBHUKAIOT B pPe3y/IbTaTe aKTHBHOTO WJIM MACCUBHOTO T1e-
peMeIleH s Tela B IPOCTPAHCTBE U HAIIPABJIEHBI HA COXpaHEHNE paBHOBECH. B 3aBHCUMOCTH OT
XapakTepa JIBMKCHUS 3TU pe(IICKCHI MOIPA3ACISIOTCs Ha 2 rpymibl. OJJHH BOSHUKAIOT MO/ BIIHS-
HHEM JIMHEHHOTO YCKOPEHHS BO BPeMsI IOCTYIATEILHOTO IBMKEHHS, IPYTHe — MO BIUSHUEM YT-
JIOBOT'O YCKOPEHHsI BO BpeMsi BpaieHus. CTaTOKMHETHYECKHE Pe(IeKChl, BOSHUKAFOIIUE 1101 BIIH-
SHUEM JIMHEHHOTO YCKOPEHUS — 3TO peduieKchl crycka M moabema («imdTHBIE»), a TaKke pe-
¢urekchl mpuzemiieHus. OHU 00YCIIOBIICHBI pa3ipakeHUEM PEIeTITOPOB OTOJIMTOBOTO armapara u
OTYACTH PELEeNTOPOB MOIYKPYKHBIX KaHAIOB. B Hauane mogpema moj IeHCTBUEM MOJIOKHUTEIb-
HOTO YCKOPEHHSI TPOMCXOIUT HEMPOU3BOJIbHOE CrUOaHNe KOHEYHOCTEH M OMYyCKaHUE TOJOBBI U
TYJIOBUILA; B KOHIIE ITOIbeMa TO/1 IeHCTBUEM OTPHUIIATEIFHOTO YCKOPEHHUSI HACTYIIAaeT pa3rudaHue
KOHEYHOCTEH, r0JI0Ba U TYJIOBHIIE MPH 3TOM MPHUITOTHUMAIOTCS. [Ipu criycke OmnucaHHBIC BBIIIE
pEaKIK CMEHSIOT IPYyr Apyra B 0OpaTHOW MOCIEIOBATEIBHOCTH. DTO M €CTh «JIM(THBIE» pe-
(baexchl.

Pednexc npuzemiieHns BO3HUKAaeT B 0€30MOpHOH (ha3e BEPTHUKAIBHOTO MPBDKKA, KOT/A
’KHBOTHOE HAXOIUTCS B BO3/yXE, €r0 KOHEUHOCTH Pa3ruOaroTCs M HAIIPABJISIIOTCS BIIEpe/, rOTO-
BSICh IPUHSTD Ha ce0sl TSDKECTh TeNa. YTaB, OHO NMPY)KUHUT KOHEYHOCTSIMU M 3TUM MIPEIOXPaHSET
TOJIOBY Y TYJIOBHUIIIE OT yJapa O 3eMITIO.

Lean padorsi: VccnenoBars pa3sHOOOpa3Hble TOHMYECKUX PE(IICKCHI, YTO MOXKHO OCYIIe-
CTBHTB, CIIOJIBb3Ys Pa3IMYHBIX )KUBOTHBIX. Hanbomee moaxoasT i HaOI0AeHHS CTATHYECKHX U
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CTAaTOKHHETUYECKUX TOHUYECKUX pedIekcoB MOpCKasi CBUHKA M KPOJIMK, 2 HEKOTOPBIE CTATOKH-
HeTHYeCcKHe pe(IeKChl, BOSHUKAIOUIME M0/ BIMSHHEM YIJIOBOTO YCKOPEHHS, YJ00HO U3ydYaTh Ha
JATYIIKE.

Martepuajabl U 000pyaoBaHue: caiperka U3 MOJUITUICHOBOM IUICHKH, BPAIIAIOIIHIACS
CTYJI MJTH CTOJIMK, OOJIBIIIasi BOPOHKA, Ta3 C BOJIOM, Aomieuka pasmepoM 10%10 cm, Mopckasi CBUHKa
WM KPOJIUK, JISTYILKA.

Xoa padoThl.

1.Habnwooenue cmamuueckux peghuekcos.

A. Pegnexcol nozvi. CaxaroT MOPCKYIO CBUHKY (WJIH KPOJIMKA) HA Cal(EeTKy U3 TUICHKH U
M3Y4YalOT €CTECTBEHHYIO MO3Y )KMBOTHOTO. [lepeHne u 3aJHUE JIallKU Y COTHYTHI U IPUBEICHBI K
TYJIOBUIILY, [OJIOBAa OPUEHTUPOBAaHA TEMEHEM KBEpXY; I'0JIOBa, 11€d U TYJIOBULIE PACIIONAraloTCs
0 MPOJIOJILHOM OCH Tena.

B3s1B MOpCKyYI0 CBUHKY 32 MOPJIOUKY, [IOJIHUMAIOT €€ r0JIOBY BBEpX. OTMEYArOT, UTO B ITUX
YCIIOBUSX MOBBIIIAETCS TOHYC MBIIII] pa3rudareneil nepeqHux KOHEYHOCTEH, JTanku )KUBOTHOTO
pasrubaroTcs. 3aJHUE Ke JIAMKA YMEHBIIAIOT pa3rudaTesbHblil ToHyc. OmycKaHie ToJI0Bbl BHU3
MPUBOJIUT K OOPaTHOMY pachpeeNIeHUI0 pa3rudaTeIbHOro TOHyca: B MEPeIHUX KOHEUHOCTAX OH
nazaer (KMBOTHOE OIYCKAET MEPEJHIOI YacTh TeJla), a B 3aJIHUX TOHYC BO3pPAcTaeT, YTO MPOsIB-
JsieTcsl B MoAbEME 3aJHEH YacTH Tena.

OTH TOHUYECKHE Pe(IEKCH OTHOCITCA K KIacCU(UKAMOHHON TPYIINE WelHbIX MOHUYe-
ckux peghnexcog. OHM BO3HUKAIOT C MPOIPUOPEIIEHTOPOB MBIIII] IIIEH U OTOJIUTOBOTO arapara.
LIeHTpBI X PaCIIONIOKEHBI B IPOIOJITOBATOM MO3T€, IPEUMYIIECTBEHHO B BECTUOYIISIPHBIX SpaXx.
Hpyrue peduiekcbl 3TOM TPYIIBI B XOPOIIO BRIPAXKEHHOM BUE MOKHO HaOII01aTh TOIBKO Ha de-
yepedpupo8aHHOM KUBOTHOM.

B. Buinpsamumenvusie pegnexcoi. IlepBeiiiiinii u3 HUX — 3TO peghiexc yoepircanusi 207106bl
memernem Keepxy. [IpoHaOIrOIaliTe €TO B OIBITE.

OCTOPOKHO TOJOXKUTE MOPCKYIO CBUHKY Ha OAMH OOK, IPHKUMAasi TOJIOBY U TYJIOBHIIE
JaIOHBIO K IUIOCKOCTH OIOPBI; yAEp>KUBalTE €€ B 3TOM IOJIOKEHUU J0 TeX MOp, IOKa OHA He
ycrmokouTcs. 3aTeM rojoBy ocBoboaute (Puc.14.). OTMeTbTe, 4TO OHA MPUHUMAET HOPMaIbHOE
MOJIO’KEHNE — TEMEHEM KBEPXY.

[TogauMuUTE )KMBOTHOE BBEPX, MPUAEPKUBAs CHU3Y MOJ IPYAKON U cBepXy 3a Ta3. Omy-
CTHUTE 3a]] CBUHKH JI0 BEpTUKAJILHOTO MOJIO’KEHUS TYJIOBHUIIA, — TOJIOBA OCTAETCSI TEMEHEM KBEPXY.
IlepeBenuTe TynOBHILE MOPCKOW CBUHKHM B BEPTHKAJIBHOE MOJIOKEHUE TOJIOBOM BHU3, MOJHUMAs
ee ta3. OTMeTbTe, YTO U B ATHX YCJIIOBHUSAX I'0JI0OBA OCTAETCS B HOPMAJIbHOM IOJIOKEHUU — TEMEHEM
KBEepXy. OTO pedIiekc C OTOIUTOBOTO amnmnaparta Ha MBIIIIEI ed. L{eHTp ero — B KpacHBIX sipax
CpEIHEro Mo3ra.

Peanuzanus pednexca mnoBopoTa roioBsl TEMEHEM KBEPXY B CBOIO OUYEPE/Ib BHI3BIBAET BbI-
INPSIMUTENBHBIE pedIIeKChl ¢ MPONPUOPELENTOPOB MBIIIL, CYXOKUIUI 1IN U KOKHBIX pelenTo-
POB TYJIOBUIIIA HA MBIl TYJIOBHIIA U KOHEUHOCTEH.

VYkaapiBaeéM MOPCKYIO CBUHKY Ha OJIMH OOK, MpHKUMasi TOJIOBY U TYJIOBHUILE JIAJOHBIO.
3areM 0CBOOOXIaeM TOJIOBY U IJICUYEBOM IMOsIC: TOJI0Ba HEMEUIEHHO MOBOPAYMBAETCS TEMEHEM
KBEpXY, a 3a HEIO U MepeiHAs yacTh TyJaoBuIa. [Tocne 3Toro ocBo6oxkaaem 3a1HIOK0 4acTh TYJ0-
Buia. OTMEThTE, YTO CBUHKA MPUHUMAET €CTECTBEHHYIO 03y, MPUIIOAHUMASChH Ha JalKax U 1o-
BOpaunBas TyJoBulle Ha 90° CIMHKOMN KBEPXY.

[TogHUMUTE MOPCKYIO CBUHKY BBEPX, IOBEPHUTE €€ CHUHKOW KHU3Y U OTIIYyCTUTE, IPEJI0-
CTaBJISIsl BO3MOXHOCTh CBOOOIHOTO MajieHus. [ 0j0Ba )KUBOTHOTO TYT K€ MPUHUMAET UCXOIHOE
MOJIOKEHUE (TEMEHEM KBEPXY); BCIE 3a HEW MOBOPAYMBAETCS MEPE/IHAS YacTh TYJIOBHILA U TIe-
pEeaHUE JNaNKH, a 3aTEM Ta3 U 3aJHKe Janku. JKuBoTHOE nepeBopadnBaeTcs B Bo3ayxe Ha 180° u
MPU3EMJIIETCS Ha BCE YEThIPE JaKH.

2. Habnooenue cmamoxkunemu4eckux pegiekcos.

A. CrarokuHeTndeckune pedaeKchl, BOSHUKAIOUINE MO BIUSHUEM JIMHEHHOTO YCKOPEHHUS
(«wtdTHBIEY, pedaeKchl TPU3eMIICHUS ). Y OSAUTHCS B CYIIECTBOBAHUH «TH(PTHBIX» pedIEKCOB U
peduiekca Mpu3eMIICHHS] MOKHO Ha MOPCKOM CBUHKE UJTU KPOJIHKE.
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ITomecTUTh MOPCKYIO CBUHKY Ha JAOUIEUKY U U3YUMTh €€ [103Y: IEPEAHNUE U 3aJHUE JIAIIKU
y HEE COTHYTBHI, TOJIOBA IPUIIOIHATA. BBICTpO niepeMenaTs CBUHKY BMECTE C IIJIOLAJAKON TO BBEPX,
T0 BHM3. [Ipu 3TOM Habmo1aiiTe, KaK IMEHHO MEHSIETCS MOJIOKEHHUE €€ TYJIOBHILA, TOJIOBBI, JIATIOK.
OTMeTbTe, YTO B Hayase OBICTPOro CIIycKa MepeJHUE U 3aJHHUE JalKH Y CBUHKH BBIIPAMIISIOTCS,
a TyJIOBUIIIE Y T'OJI0BA IPUIIOAHUMAIOTCA. B MOMEHT BHE3aITHOI OCTAaHOBKU B KOHIIE CITYCKA JIaIIKU
crubaroTcs, rojaoBa U TYJOBHILE IPUKUMAIOTCS K INIOCKOCTH omnopsl. [Ipu nogbeme onucaHHble
BBIIIE PeQIICKTOPHBIC PEaKIIUU YEPEAYIOTCS B 00PaTHOM MOPSIIIKE.

Bo3bmuTe MOPCKYIO CBUHKY U YACPKUBANTE €€ B BO3yX€ 0] IPYAKON U 3a Ta3: JaIKH €€
IIOJIyCOTHYThI M CBUCAIOT. 3aTeM OBICTPO IIPOJBUTANTE €€ MO HANpaBIEHUIO K 3emie. OTMEThTE,
YTO BO BpeMs JIBUKEHHUs IEepeHUE U 3aJHUE JIAIKU KUBOTHOTO Pa3rHOAlOTCs U BBITATMBAKOTCS
BIIEPE]I, A MAJIBIIBI PACXOAATCS BEEPOM. ITO U €CTh peduieKc IPU3EeMIICHHUS.

Bb. Cratoxunernueckue pedaekcsl, BOSHUKAIOLIHUE 0] BIUSIHUEM YTIIOBOTO YCKOPEHHUS.

Ybenutbes B CyIIECTBOBAHMH CTATOKUHETUYECKUX PE(IIEKCOB HA MOJIOKUTEIBHOE U OT-
pHLIaTENIbHOE YTIIOBOE YCKOPEHUE Y00Hee Ha JIATYILKE.

JIarymky mocaauTe Ha BpAlL@QIOLIUICS CTOJIMK, MOKPBIB CBEPXY OOJBIION BOPOHKOH, U
ObIcTpo Bpamaiite. OTMEThTE, YTO B Hayajie BPAIEHUs, F0JI0BA JISTYLIKH IIOBOPAUYUBAETCS B CTO-
POHY, IPOTUBOIIOJIOKHYIO HAIIPABJICHUIO BpallleHus. Benen 3a royioBoil B Ty ke CTOpOHY U3ruda-
etcs Tyaosuuie. Hepeako ynaercs HaO1r01aTh, Kak, pearupyst Ha MOJI0XKUTEIbHOE YTII0BOE YCKO-
peHue, JAryLIKa MoJ3eT [0 KPYr'y B CTOPOHY, IPOTUBOIOJIOKHYIO HallpaBiIeHUIO BpaieHus. [1o-
CJIe OKOHYAHUS BpalllEHUs Yy JIATYIIKH BOCCTaHABIMBACTCS UCXOHAS 1103a.

OnycruTe JSAryLIKy B Ta3 ¢ BOAOM, CTOALIMI Ha Bpaarouemcs cryjie. OTMeTbTe, 4To BO
BpEMs BPALLEHUS JIATYIIKA YIUIBIBAECT B IPOTUBOIIOJIOKHYIO BPALLIEHUIO CTOPOHY.

Pexomennauum K opopMiIeHHI0 padoThI: ONHUIINTE METOANKY PaOOTHI U HaOIr01aeMbIe
Bamu cratuueckue u craTOKMHETHUECKUE Pe(IICKChl. YKaXUTE UX PELENTUBHBIE MO, LIEHTPHI U
Ha3HA4YECHHE ITUX PEPIIEKCOB.

PatGora 20 HaOuionenue 3a mocJjeICTBHSIMHM OJHOCTOPOHHEr0 INOBPEKICHUS MO3-
JKeuKa y rojyos

Mo3X€euoK y NTHI] Ype3BbIYaiHO Pa3BUT IO pa3MepaM, YTO COOTBETCTBYET TOM CIIOXKHOU
KOOpJMHAIIMK MBIIIEYHOTO TOHYCA U JIBUKEHHUH, XapaKTEPHbIX JIJIS JICTAIOIINUX MepHaThIX. XOTs
HBOJIFOLIMOHHO OH IPOILLE, YEM Y MIIEKOITUTAIOIIUX.

OpHako mopaxxeHHsl MO3KeuKa MPUBOJAAT K CXOAHBIM CUMIITOMaM HapylIEHUI B TOHYCE
MBILII] ¥ JIBUTaTEIbHOM (DYHKIIMN HE3aBUCHMO OT YPOBHS 3BOJIIOIIMOHHOTO pa3BUTHs ero. OCHOB-
HBIMHM CUMIITOMAaMH{ HapyIIEHUs JeSATEIbHOCTH MO3KEeUKa I10CJI€ TIOJTHOTO €ro pa3pyIIeHUs ABIIs-
I0TCSL AMOHUA, ACMEHUs, ACMA3Usl U AMAaKCUsl.

Heap padorsl: uccieqoBaHNE HAPYLIEHUH, BO3HUKAIONIIUX TOCIE OJJHOCTOPOHHETO IO-
BPEXKJIEHUS MO3KEUKa BBEJIEHUEM B HETO NPENAPOBAIbHON UTJIBI.

Martepuanbl n 06opyaoBaHMe: To1yOb, MOJOTEHIE WK OoJblIast MapieBas canderka,
IIpenapoBajbHas Uria.

Xoa pa6orsl. ['ony0s 3aneneHars B MOJIOTEHIIE WM caldeTKy, OCTaBUB CBOOOJHOI ro-
JIOBY M KpaHUANbHBIA y4acToK 1eu. [IpurnyB rosoBy roiay0ro, OrpeneuTh MECTO IPOESKIMH Ha
3aTBUJIOYHOM YaCTH Yepera MO3KeuKa. B eHTpanbHy0 TOUKY OJJHOM U3 MOJOBUH 3TOW IPOECKIUU
NEePIEHINKYIIIPHO KOCTH BBECTH MPENapoBaJIbHYIO UIITY, ITOCIE MPOKOIa KOCTU yriyOuB e€ He
6osee yem Ha 5 MM. Yepes 5 — 10 MUH 1ociie onepanuy yKe MOXHO IPOBOAUTH HAOJI0/IEHUE.

IIpexne Bcero, Opocaercs B Ii1a3a HapylIeHHe COOTHOIICHUsI TOHYCa PaBoi U JIEBOM MO-
noBUHBI Tena. Kpbuto u mana olHON CTOPOHBI (OTIEpUPOBAHHON ) BRITSIHYTHI, T.€. IPE00IaiaeT To-
HyC MBI paszrubaTeneil koHeuyHocTel. M3-3a mpeobiananus pa3ruOaTebHOTO TOHYCA MBbIIII]
1€ U TYJIOBHUIIIA Ha ONEPUPOBAHHOM CTOPOHE U rojoBa rojy0s 3ampoKUHYyTa Ha3aa U BOOK. ['o-
TyOb BCe BpeMs MBITAETCsl IBUTATHCS U IIPH 3TOM KPYXKHUTCS B Ty CTOPOHY, HAa KOTOPOM HapylleH
MO3KEUYOK («MaHEeXHBIC» IBIKEHUS). Uepe3 HEeCKOJIbKO JHEW TsHKENbIe SBICHUsI HapYIICHUN
CIJIQXKMBAIOTCS, HO HEJIOBKUE JBMKEHMS U HAKIIOHHOCTh IPOM3BOANTD JBMKEHMS 110 KPYT'y OCTa-
IOTCHA.

IepBbie 2 — 3 nHs TOyOS HAI0 KOPMHUTD U TIOMTh UCKYCCTBEHHO.
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Pexomenaauuu k 0popMIiIeHUIO PadoThI. 3anucaTh HaOIIOICHUS U CIeTaTh BHIBOIBI.

KoHTpoJibHbIE BOIPOCHI:

1. Kaxoil ornen mo3ra JATyUIKH KOOPAMHUPYET CIOKHYIO JIOKOMOTOPHYIO JESITEIIb-
HOCTb?

2. KakoBbl mocneacTBust ynaneHuss 1 GyHKIHMOHAIbHOE 3HAUYCHHE MPOMEXYTOUHOTO H
cpeaHero mosra?

3. KakoBbl mocienctBusi ynaneHuss u (yHKIMOHAIBHOE 3HAYCHUE IPOJOITOBATOTO
mo3ra?

4. Kakue comaruueckue (yHKUIUU PErylUpyeT MPOJOITOBATHIA MO3T y JATYIIKUA? Y
MJIEKOTIUTAIOIIUX ?

5. JlaiiTe onpeneneHune perenTUBHOTO ToJis pediiekca.

6. Kaxkue comarnyeckue pedaekchl MPosBILET CHUHHONW MO3T JISTYIIKHU?

7. Kakue HeilpoHbl 00pa3yoT pedIeKTOPHYIO IyTy CyXOXKHIBHBIX pe(IIeKCOB Yy Yemo-
Beka?

8. . KakoBo (hyHKIIMOHATLHOE 3HAUECHUE KPACHBIX SJIEP CPEeIHEr0 Mo3ra?

9. . Kakyio posb B nepepacnpeieieHul MBIIIEYHOI0 TOHYCa UTPAIOT peIeKChl C MPo-
MIPUOPELIETITOPOB MIEHHBIX MBITIIIL?

10. Kaxkoe 3nauenue umeet addepeHTanus ¢ OTOIUTOB? PerenTopoB MoMyKpyKHBIX Ka-
HaJloB?

11. Onumute noApoOHO MPOIIECCH MPU OCYIIECTBICHUH BBITPIMHUTENBHBIX PE(ICKCOB.

12. T'me MecTOIOIOKECHHE [IEHTPA CTATOKMHETUYECKUX PeIeKCOB?

13. Tlouemy mpu OAHOCTOPOHHEM BBIKIIOUEHUU KPACHBIX SJ€p HAPYIICHUS MBIIIEYHOTO
TOHYCa MPOSBJISIIOTCS Ha MPOTHUBOIIOJIOKHON CTOPOHE, a OJTHOCTOPOHHEE MOPaKEHUE MO3KEUKa
BJICUET HapyIICHHUE TOHYCa Ha ONIEPUPOBAHHON CTOpOHE?

14. Kakue cuMOTOMBI CBUJIETEIBLCTBYIOT O HAPYIICHUAX (PYHKIIUNA MO3)KEUKA Y MIICKOITH-
TaAIOIINX ?

Tema 4. ®uznonorus BH/I n ananusaropos
Tect «HepBHas cucrema» (10 MunyT)
3ansrue 8

Pa6ora 21 Bbipa6oTka yCJ10BHOT0 MUTaTeJIbHOT0 peduiekca y yeioBeKa U HabJI0/1e-
HHE YyracaTeJbHOr0 TOPMOKeHUSI

Mexannueckoe pa3paxeH1ue POrOBHIIbI M CKIIEPHI BbI3bIBAET 0€3YCIOBHBIN MUTATENbHbIN
peduekc. Ha 6a3e aToro 6e3ycinoBHOro pediexca MOXKHO BbIpaboTaTh YCIOBHBIN pediekc. B ka-
YECTBE YCIOBHOI'O pa3ApaxHUTeNss MOXKET CIIYKHUTh 3BOHOK. [[71s moxydenust 0e3yCcioBHOTO MUTa-
TEJILHOTO pediexca MOXKHO HCIIOJIb30BaTh MPOCTOE MPUCHOCOOTICHUE JUIS Pa3JIpaKeHUs pOro-
BHULIBI U CKJIEPHI IPEPBIBUCTOM CTpyell BO3yXa.

Ilesb padoThI: 03HAKOMHUTBHCS C METOAMKON BBIPAOOTKH YCIOBHBIX Pe(IIEKCOB U BBIPAOO-
TaTh YCJIOBHBIA MUTATEIBHBIA pe(IIeKC y UeIOBEKa.

Matepuaibl 1 000py10BaHMe: OYKOBAasl ONpaBa, pe3WHOBAs TPyOKa, HEOONbIIask CTEK-
JSTHHAsS TPYOKa C OTTSAHYTBIM M COTHYTBIM IO/ IPSIMBIM YTJIOM KOHYMKOM, PE3MHOBAs IPyIIa, 3BO-
HOK. McnibITyeMblil — YETT0OBEK.

Xoa pab6orbl. VcnibiTyeMOMY HaJeTh OYKOBOE MPUCIIOCOOJIEHNE /IS TIOTy4YEHUS TIPEPhI-
BUCTOM CTPYH BO3JlyXa TaK, 4ToObl KOHEll TpyOOUKM ObUI HampaBiieH Ha Hapy>KHBIA yroi riasa
(1o He xacancs ero!). HagapnmuBas Ha rpymry, o0ayBaiiTe HApYKHBIM yTroJI TJ1a3a CTpyei Bo3ayxa.
B otBer nosiBnsercs 6e3ycnoBHbli pediexc. Ecnu pediexc He BbI3bIBaeTCS, HAI0 U3MEHUTH T10-
JIO’)KEeHUE TPYOKH, YBEIMUUTH M0OJady BO3yXa YCHUJIMBAs JaBJI€HHUE Ha TPyIly, JOOMBAsCh MOSB-
JIEHUS MUTATeNILHOTO pediexca Mpu KaxkaoM pazapaxeHnu. OT UCTIBITYEMOTrO JKelaTelbHO OTro-
POJUTH SKPAHOM 3BOHOK U PE3UHOBYIO IPYIILY.

Bxuttounte 3BOHOK U yOeAUTECH, YTO OH sABIseTCA MHANGD(EpeHTHBIM 1115 pediiekca Mop-
ranus. [locme 3Toro co3zmaite MakKCHMaJIBHO BO3MOYKHBIE CIIOKOWHBIE YCIOBUS (OTCYTCTBHE TIO-
CTOPOHHHX IITYMOB U MPOYHX Pa3ApakuTelNeil) v MpucTynainTe K BEIpabOTKE yCIOBHOTO peduiekca.
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Bxurouas Ha 5 — 7 cekyH[I 3BOHOK, uepe3 2 ¢ I0CIIe BKIIOUYEHHS OIKPEIUISITE ero cTpy€Ei Bo3ayxa
Ha 1a3, Haxkumas Ha rpymy. Uepes 15 — 20 ¢ moBTopsieTe 3To coueranue pazapaxureneit. [locne
6-8 coueTaHuii Ipu OYEPETHOM BKIIIOUECHUH 3BOHKA Ha 2pyuty He Hadxcumatme. HecMoTpst Ha OT-
CyTCTBHE 0€3yCIOBHOTO pa3apa)KuTelis, HabM0JaeTCsl MUTaHHe.

[ToBTopuTe 2 — 3 pasza coueraHne 3BOHKA ¢ 00IyBaHUEM IJ1a3a BO3YXOM U CHOBA BKJIIOYE-
HUE 3BOHKA HE MOJKPEIUIsiiTe 0€3yCI0BHBIM pasjipaxureneM. Onare HaOII01aeTCsl MUTaHUE pU
OTCYTCTBUH 00yBaHUs I71a3a cTpyeil Bo3ayxa. [IpogormkaiiTe ¢ TeMH ke HHTEpBajJaMH BKJIIOYATh
3BOHOK 0€3 MOJIKperuieHus ero ooayBanueM. OTMeThTe Yepe3 CKOJIbKO BKIIFOUEHHH YCIIOBHBIN pe-
duiekc yracaer, T.e. IPEKPATUTCS MUTaHUE B OTBET Ha 3BOHOK.

PexomMenaanuu k opopmMJIeHHI0 padoThl. B mpoToKoie onuImmuTe METOANKY padoThI, OT-
METBTE Yepe3 CKOJIbKO COUEeTaHHH BEIPAOOTAJICs YCIOBHBIN pediieke 1 KaKk CKOPO HACTY MHJIO €ro
yracanue. Cuenaiite BbIBOABI 00 YCIOBHSIX BBIPAaOOTKH YCIOBHBIX Pe(IIEKCOB U UX yracaHusl.

Pabora 22 Bpipa0oTKa yC10BHOI0 3pauykoBoro peduiekca Ha 3BOHOK H CJI0BO «3BO-
HOK»

VY yenoBeka, B OTJIIMYKME OT )KMBOTHBIX, YCIIOBHBIE PE(IIEKCHI MOTYT BHIpaOaTHIBATHCS HE
TOJIBKO Ha SIBJICHUSI U IPEIMETHI OKPYKAIOLIEr0 MUpPa, T.€. Ha Pa3apakKUTeI EPBOM CUTHAIBHOU
CHUCTEMBI, HO ¥ Ha 3HaYEHUE CJI0BA, T.€. HA pa3/IpaKuTelb BTOPOU CUTHAJIBHOM CUCTEMBI. [pyrumu
CJIOBaMH, y YeJIOBEeKa yCIOBHBIEC PeIIEKChl MOTYT BbIpa0OaThIBAThCS KaK B IEPBOM, TaK U BO BTO-
pOH CUTHAJIBHOM CUCTEME.

VYcnoBHble pediiekchl BTOPON CUTHAJILHOW CHCTEMbI BbIPA0AThIBAIOTCS, KaK IPaBUIIO, Ha
0a3ze ycIoBHBIX pedIeKcOB NEepBOil CUTHANBHOM cucTeMbl. [lpu 3TOoM ecnu BbipabaThiBaeTCs Ha
KaKoOH-TO pa3fpakxuTeslb HOBBIM YCIOBHBIN peduiekc B EpBOM CUTHAIBHOM cucTeMe, TO CIOBO,
0003HaYaroIIee ATOT Pa3APAKHUTEIH, MOKET BBI3BATH TAKOM ke pediiekc 0e3 criennaibHON BhIpa-
0O0TKU TaHHOTO peduiekca Ha 3TO CIIOBO, T.€. 3TOT YCIOBHBINA pediieKc 0JHOBPEMEHHO OKa3blBa-
eTcs BbIpaOOTaHHBIM YK€ U BO BTOPOM CUTHAIbHON CHCTEME.

Iesab padoThl: BEIpAOOTKA 8ecemamuerHo20 YCIOBHOTO peduiekca. Y OeIuThCs B TOM, UYTO
IIpU BBIPAOOTKE YCIOBHOTO 3payKOBOT0 pediiekca Ha 3BOHOK B MIEPBOM CUTHAJIBHON CUCTEME O
HOBPEMEHHO BbIpabaThIBAETCS U YCIOBHBIN 3pauyKOBbIi peiiekc Ha CIOBO «3BOHOK» BO BTOPOH
CUTHAJIbHOM CHCTEME.

Matepuaabl 1 000py/10BaHMe: UCTIBITYeMbI (3KeJIaTeIbHO ¢ YETKOW 3pauyKoBOM peax-
1[Mel Ha CBET U CBETJION OKPACKON payKHOW 000JI0UKH TJ1a3), 3BOHOK, HEOOJIBIION PYYHON 3KpaH
JUIsl 3aTEMHEHUS TJ1a3a UCIBITYEeMOTO.

Xoa padoTsl. YcaguTe UCIBITYEMOIO0 HAaIPOTUB ce0s JIMIIOM K OKHY WJIM K HAaCTOJbHOM
namrie. [Ipennoxure UCIBITYEMOMY 3aKpBITh OJUH IJ1a3 SKPAaHOM U yOeIuTech B HaJIM4UU Oe3-
YCIIOBHOTO 3payKOBOT0 pediiekca Ha CBET (IIPH 3aKPHITHH IJ1a3a 3KPAHOM 3pavyoK JPYroro paciim-
psieTcs, a IpU OTOJIBUTAaHMU 3KpaHa B CTOPOHY OT IJ1a3a 3payoK CY>KUBAETCs).

BxmrounTe 3BOHOK, 3aT€M TPOMKO TIPOU3HECHUTE CIIOBO «3BOHOK», YOEKIasCch B HHAU(GE-
PEHTHOCTH 3TUX pa3IpakUTeNeH M0 OTHOIIEHUIO K 3paukoBoMy pediexcy. [locne atoro mpucry-
naiTe K BRIpabOTKE yCIOBHOTO 3payKOBOTr0 peduiekca Ha 3BOHOK.

HcnbiTyeMOMy JTaJJOHBIO 3aKpHITh OJIMH TJa3 JaJ0HbIO HA BCE BpeMsl IKCIEPHMEHTA.
BxutrounTe 3BOHOK M cpa3y ke 3aKpoiTe CBOOOIHBIN I1a3 UCTIbITyeMoro 3kpanom. Yepes 10 — 15
C BBIKJIFOYMTE 3BOHOK M OTOABHHBTE KpaH oT riaza. Yepes 20 — 30 ¢ cHOBa BKIIIOUHUTE 3BOHOK U
3akpoire a3 3kpaHoM Ha 10 — 15 c. [loBropsiiTe Takue coueTaHus 4epe3 paBHbIE WHTEPBAJIbI
BpeMeHH 12 — 15 pa3. 3aTeM ouepeHOE BKIIIOUEHHE 3BOHKA HE CONPOBOKAANTEe 3aTeMHEHHEM
riaasa skpanoM. HaGnronaiite pacuupenue spauxka, HECMOTPS Ha OCBEILIEHHUE I1a3a, T.€. IPOsBIs-
€TCsl YCIIOBHBIN 3pauKOBbIi pedeKc Ha 3BOHOK.

3akpenuTe BEIpaOOTAHHBIN YCIOBHBIN pedIeKc TOTMOIHUTETFHBIMU TPEMS — MIATHIO COUe-
TaHUSIMU 3BOHKA C 3aTEMHEHHUEM TIJ1a3a, a 3aTeM BMECTO BKJIIOUEHHS 3BOHKA TPOMKO IPOU3HECUTE
CJIOBO «3BOHOK» 0€3 3aTeMHeHus ria3za. Habmonalte paciuperne 3padka, T.€. YCIOBHBIN 3pad-
KOBBIN pe(iIeKc Ha CIIOBO «3BOHOK.

Pexomenaaunu Kk opopmiieHuro padboTbl. B nmpoTOKO 3anmuiIUTe X0 ONbITa U JAWTE
00BsicCHeHUE Ha0It0JaeMbIM (pakTam.
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KoHTpoJsbHbIE BONIPOCHI:

Urto Takoe yCIOBHBINA peduiekc?

KakoB Mmexanu3M oOpa3oBaHusl yCIOBHOTO pedexca?

Kakwue ects mpaBuiia BEIpaOOTKH YCIOBHBIX pediiekcoB?

Kakue ObIBaroT BUbI YCIOBHBIX pEdiekcoB?

Kakue ObIBaroT BUIbI TOPMOXKEHUS YCIOBHBIX pediekcoB?
KakoBo 6uosiornueckoe 3Ha4eHne yCIOBHBIX pediekcoB?

UYro Takoe nepBasi U BTOpasi CUTHAJIbHbIE CUCTEMBI?

UYro sBII€TCS pa3IpaXKUTENEM [l NEPBOM CUTHAJIBHOM CUCTEMBI?
Uro sBasieTcs pa3apakuTeNneM Ui BTOPOM CUTHAJIbHOW CUCTEMBI?

CoNoRr~LNE

3ansaTue 9
Tembl nokJIa710B
1. Knaccudukauu pernentopos
2. 3HayeHue PElenTOPOB B )KU3HU KUBOTHBIX U YEIIOBEKA

PaGora 23 O0HapyxeHHne Pa3JIMYHbIX BUA0B PeLEeNTOPOB KOKH
B ko’xe uenoBeka HaxoIATCs pelenToOpbl TAKTUIILHOM, O0JIEBOM U TeMIIEpaTypHOM
YyBCTBUTEIBHOCTH. BCe 3TH penentopsl pacnoioKeHbl IO OBEPXHOCTH TeJla HEPABHOMEPHO.

TakTUNbHBIX peLenTopoB OOJbllIE BCETO HA KOHYMKAX MajbleB, rydax, KOHYMKE HOCA,
A3bIKA, HA JaJ0HAX. MeHbIe Bcero — Ha criuHe. B cpeanem Ha 1 cM? HOBEPXHOCTH KOKH TIPHXO-
JUTCS 25 TaKTUIIBHBIX PELIENITOPOB.

BosieBbIX perentopoB Ha KakJ0M KBaIpaTHOM CaHTHMETPE MOBEPXHOCTH KOXXH 0K0J10 50.

TepMoperienTopsl pa3fensioTcsi Ha XOJIOAOBbIE U TEIUIOBbIE. XO0JIOJ0BbIE TEPMOPELETI-
TOPBI PacroararoTcs B MOBEPXHOCTHBIX CIOAX KOXHU (Ha riryoune 0,16 mm) u ol1miee yucio ux
noxomuT 10 250000 (B cpemrem 12 perentopos Ha 1 cm?). TemnoBsIX perentopos okoo 30000
(B cpemneM 1 — 2 penentopa Ha 1 cM?) U pacmonaraioTcs oHH B Oolee ITyGOKHX CIOAX KOXKH
(oxomo 0,3 mm). MeHbIle BCEro TEPMOPELIEITOPOB B KOXKE JIUIIA, OOIBIIIE BCETO — B KOKE KOHEU-
HOCTEM.

Heab padoTbi: 0OHapYyKEHHE B KOXKE PELENTOPOB Pa3HbIX BUJOB YyBCTBUTEIBLHOCTH, HC-
CJIeZIOBaHUE YaCTOTHI UX PACIPEIEICHUS IO Pa3HBIM YUacTKaM KOXH.

Marepuanbl u odopynoBanue. Tepmoa — HeOOJbINAs CTEKIISTHHAS MPOOUPKA, BEPXHSIS
4acTh KOTOPOW 3aKpbIBaeTCs MPOOKOH, a B THO BMAsH CTEP)KEHb U3 METaula C BBICOKOM Terio-
IIPOBOAHOCTHIO (BMECTO TEPMO/1a MOKHO UCII0JIb30BATh HATPETHIE UIIM OXJIaXICHHbIE TYITOKOHEY-
HbI€ MpenapoBajIbHbIE UIJIbI), TOpsYas BOJA, JIe/, JIUHEHKa, OCTpbIe PENnapoBaIbHbIE UIJIBI.

Xoa pa6orsl. Pabora BeimonHseTcs BaBoeM. Ha koxke ThUIIbHOW 4acTU KUCTU UCHBITYe-
MOT'0 HaYepTUTh KBajpaT co cTOpoHOM 1 cm. Ilnomans K0u B 3TOM KBaapaTe M MOJJIEKHUT HC-
CJIETOBaHMIO.

HcneiTyemslii 3akpbIBaeT ria3a. Octpoil npenapoBalbHON UITION ¢ MUHUMAJIbHBIM Ha)KH-
MOM I10CJIEJOBATEIBLHO BO3/IEHCTBYIOT Ha KOXKY IO BCEMY BBIIEJICHHOMY KBaApaTy, (GPUKCUPYS 110
OLIYIICHUSIM HCTIBITYEMOTO KOJTMYECTBO OOJIEBBIX U OCS3aTENbHBIX TOUEK.

B sTOM ke kBaapaTe TOYEHHO MPHUKIAABIBAIOT K KOXe (110 BCeM ydacTKaMm MOocCie0Ba-
TEJIbHO) METAINTMYECKUH KOHYMK TePMO/Ia, 3alI0OTHEHHOTO TOpsueil BO10M (MM MCIOIB30BATh TY-
MIOKOHEYHBIE UTJIbl, HarpeThie B ropsyeil Boae). [Ipu kakoM MpUKOCHOBEHUH HCTIBITYEMBIH 071
EH cO00IIaTh, YTO OH OILIYyIIAeT — MPUKOCHOBEHHE WM TeI10. [101CUNTHIBAIOT KOJIUYECTBO TO-
YyeK, IpU BO3JEHCTBUYM Ha KOTOPbIE UCIIBITYEMBIN OIIYIIAET TEIJIO, a He IPUKOCHOBEHHE. AHAIO-
TUYHO OIPEAEIUTh KOJINYECTBO XOJIOJOBBIX TOUYEK, BO3ACUCTBYS Ha KOXKY TEPMOJOM CO JIbAOM
WIN UTJIaMHU, IPEABAPUTEIBHO OXJIAXKIEHHBIMH BO JIBIY.

Pexomennanum k ogopmiaeHuo padorbl. OnummTe X0 padoThl, 3aHECUTE TOJTYYCHHBIE
pe3ynbTaThl B TAOIHUITY 4, 00001IUTE HAOTIOEHUS U CACIANTE BHIBOIBI.

Tabnuua 4 KonmudecTBo peenTopoB KOXU
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MoanbHOCTh PEeLEnTOPOB KosnugectBo Ha 1 cM? KOKH

TaxkTuIbHEIC
bonesrie
TennoBwie
XO0JI0I0BEIC

Pa6ora 24 OnpenesnieHue NPOCTPAHCTBEHHBIX MOPOr0B TAKTUJIbHOM YyBCTBUTEJIbHO-
CTH KOKM (3CTe3MOMeTpPH)

TakTuiabHass 4yBCTBUTEIBHOCTh M3Y4aeTCsd METOJOM 3CTEe3MOMETpuM. Paznmyaror mpo-
CTPAHCTBEHHYIO UYBCTBUTEIBHOCTh, KOTOPAsl XapaKTepPU3yeTCsl MPOCTPAHCTBEHHBIM MTOPOTOM, U
YyBCTBUTEIBLHOCTh, KOTOPAs ONMPEEIAECTCS M0 CUI0BOMY mopory. [loa mpocTpaHCTBEHHBIM MOPO-
TOM TaKTUJIbHON YyBCTBUTEIHLHOCTH HJIM MIOPOTOM JUCKPUMHUHALMHY (PA3IMYCHUs) TOHUMAIOT TO
HAaUMEHbIIIEe PACCTOSIHIE MEX/1Y IBYMSI TOUKAMHU KOKU WIJIM CIIU3UCTON 000JI0YKH, TIPU OJTHOBpE-
MEHHOM pa3IpaXE€HUU KOTOPHIX BO3ZHUKAET ONIYIIEHUE IBYX MPUKOCHOBEHMM. OH XapaKkTepu3yeT
MPOCTPAHCTBEHHO PA3IMYUTENIBHYIO CIIOCOOHOCTD KOKU U CIU3UCTON 00OIOUKH, 3aBUCAIIYIO OT
TYCTOTHI PACIIOJIOKEHUS B HUX TAaKTWJIBHBIX PELEIITOPOB.

YcTaHOBIEHO, YTO HaWOOJBIICH PAa3IMUMUTEILHON CIOCOOHOCTBIO O0JIaJAaI0T: KOHYHK
A3bIKa, TyObl — 1-1,2 MM; TOAYIIEUKH nayblieB — 1,5 — 2 MM; J1aJIOHHAsl TTOBEPXHOCTH MaJIbLIEB —
2,2 — 2,5 MmMm; cepeariHa TaJ0HU — 8,9 MM; ThUTbHASI TOBEPXHOCTh KUCTU PYKU — 31 MM; mpenruie-
ybe, TosieHb — 40,5 mMm; cinaa — 54,1 mm; 6enpo, medo — 67,6 M.

Lean padoThl: UCIOJIB30BaTh METO 3CTE3UOMETPUHU JJI ONPEAEICHUS YACIbHOM II0T-
HOCTH PACIIOJIOKEHUS TAKTHIIHHBIX PEIIENITOPOB HAa PA3HBIX y4aCTKaX MOBEPXHOCTU KOXKHU.

Martepuanbl u o6opyaoBanue: cresuomerp (upkyiab Bebepa), Bata, cniupt. PaGora
MIPOBOJIUTCS HA YEIOBEKE.

Xox padorsl. McnpiTyeMoro, CUAIIEro Ha CTyJIe, MPOCT 3aKPBITh TJ1a3a. ICTE3UOMETPOM
C MaKCHUMAaJIbHO CBEJICHHBIMU HOKKaMHU TTPUKACAIOTCS K OMPEICTICHHOMY Y4aCTKy KOXKH UJIH CITH-
3ucToi 0000uKkH. HeoOXoauMo cienuTh 3a TeM, YTOOBl 00€ HOXKKU ICTE3MOMETpa MPUKACAINCH
OJIHOBPEMEHHO U C OJINHAKOBBIM JIaBJIeHHEM. [IOBTOPSIOT MPUKOCHOBEHUE, IOCTENIEHHO Pa3/IBU-
ras HOXKKH dcTe3uoMeTpa (Kax bl pa3 yBenuyuBas Ha 1 MM), HAaXOAST TO MUHUMAaJIbHOE PacCTo-
SIHHE, TIPU KOTOPOM BO3HHMKAET OIIYIIEHHUE JIBYX Pa3ACIbHBIX MPUKOCHOBEHHIA.

Omnpenenenre TPOCTPAHCTBEHHBIX OPOTOB MPOU3BECTH HA KOKE KOHYHKA (MTOAYIICYKE)
Najblla, JIATOHHOW U ThUITbHOM MOBEPXHOCTSIX KUCTH, HA JIATEPAITHbHOM MOBEPXHOCTH MPEILICUbS,
CIIM3UCTON 000JI0OUKEe KOHYMKA fA3bIKA, Ty0ax, Ha KOKe KOHUMKA Hoca, J10a, 3aiHell U HapyKHOI
MOBEPXHOCTH IIEH.

Pexomengauun k opopmienuro padornl. HaliieHHbIE BEIMYMHBI IOPOTOB MPOCTPaH-
CTBEHHOW YYBCTBUTEIBHOCTH 3aHecHuTe B Tabmuily. [loporn MUCKpUMUHAIIMNA PA3HBIX YYaCTKOB
MOBEPXHOCTU TeJla MPOAHAIM3UPOBATH, UCXOAS U3 CTENEHHU MPEICTABUTENIbCTBA ITUX YYaCTKOB
KOXXH B KOPKOBOM KOHIIE COMAaTOCEHCOPHOTO aHAIN3aTopa.

Tabnuma 5 [loka3aTenu mpoCTPaHCTBEHHOM TAKTUILHOM YyBCTBUTEIBHOCTH KOXKH

IIpocTpaHCTBEHHBIN TOPOT

I/ICCHCI[yeMLIC Y4aCTKH
YYBCTBUTCIIBHOCTH, MM

Konunk manena

JlanoHHas MOBEPXHOCTh KUCTH
ThUTbHASI TOBEPXHOCTh KUCTHU
Kosa npenmieuss

Konuuk s3p1ka

['yGmr

Konuuk Hoca

Ko:xa 16a
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3aHsAsI CTOpOHA LIEU
bokoBas ctopoHa meun
CpaBHUTE MOTYYCHHBIE PE3YNbTAThl U OOBSICHUTE UX PA3IHUUSL.
PaGora 25 Ha6monenue siBjieHHs1 aJanNTALUH U N10CJIeJ0BATEIbHOI0 KOHTPACTA TeM-
NepaTypHbIX PelenTopPOB KOKHU

BosbmmHCTBO perentopoB 00J1aAaeT CHOCOOHOCTHIO aAaNTUPOBATHCS, «IIPUBBIKATH K IO~
CTOSIHHO JICMCTBYIOIIEMY CTUMYJy. AJanTtanus pelenTopoB MPOSIBISIETCS B TOM, YTO MPH M-
TEJILHOM M HEU3MEHHOM Pa3/IpakeHUH U3MEHSETCSl YpOBEHb UX Bo30ynumoctH. [lpu aTom peren-
TOPBI COXPAHSIOT CIOCOOHOCTh pearupoBaTh Ha JTH000E U3MEHEHUE apaMeTPOB Pa3ApaKESHHUS.

TemmnepatypHast agantanusi KOXHBIX PELENTOPOB MPOSIBISETCS B U3MEHEHUN WHTCHCHB-
HOCTHU OILYILEHHUS MPH MPOJIOJDKAIOIIEMCS pa3IpakKeHUU WK Tociie ero okonyanus. [Ipu amu-
TEJIbHOM JICHCTBUY TEIUIOBOTO MJIM XOJIOAOBOIO pa3Apa)kuTesiell COOTBETCTBYIOIINE TEIJIOBBIE U
XOJIOJIOBBIE PELIETITOPHI KOKU CTAHOBSTCS MEHEE UyBCTBUTEIBHBIMU K JAHHOMY Pa3Apa)KeHHIO.

Leap padoThl: Ha TPEMEPE TEPMOPEIEHTOPOB KOXKHU HAOIIOIATh SBJICHUE alalTal[ud U
MOCIIE0BATEIHHOIO KOHTPACTA.

Marepuanbl u odopyaoBaHue: 3 cocyaa ¢ BOAOUW paznuyHoi Temriepatypsl (10, 25, 40
°C), cexyHiomep, MOJOTEHIIE.

Xoa pa6orsl. OnycTuTe KUCTH NpaBoil u jaeBoil pyk Ha 30 — 40 ¢ B cocynbl ¢ 1uamer-
paJIbHO MIPOTUBOMOIOKHOM TemmepaTypoi Boabl: ropsuyio (40 °C) u xonoauyro (10 °C). 3arem
nepeHecure 0de pyku B Boay, Harperyro a0 25 °C. [Ipu 3ToM BO3HHKAET OIIyIIEHHE KOHTpacTa
(pyka, HaXOAMBIIASACA B XOJIOJHOM BOJIE, OIIYILAET TEIUI0, Ipyras pyKa, HaXOIMBIIAsCS B ropsueit
BOJIE, OIIYIIAET XOJIO0I).

Pexomennauuu k oopmiieHUI0 padoThl. 3aMUIIUTE OMBIT B IPOTOKOJ. OTMEThTE SIBJIC-
HUe KOoHTpacTa. OOBSCHUTE MOTY4YEHHBIC PE3YIIbTaTHI.

KoHnTpoJibHbIE BOIPOCHI

1. Kakue BHIIBI peIENTOPOB HAXOISATCS B KOXKE?

2. PaccMoTpuTe MOHEHPOHHO MPOBOJAIINE YT OT PELENTOPOB Pa3HONH MOJAIBHOCTH K
KOpe OOJIBIINX MOTyLIapHA.

3. KakoBa ynenbHas mIOTHOCTh U BO30OYAUMOCTH KOKHBIX PELIETITOPOB I Pa3HBIX y4acT-
KOB MOBEPXHOCTU K0xkU? OT uero oHa 3aBUCHUT?

4. Yto Takoe mpOCTPAHCTBEHHBIM MOPOT AUCKPUMHUHAIMU TaKTHIBHBIX perentopoB? OT
Yero OH 3aBUCUT?

5. Kakoe Gnosnoruueckoe 3HaueHUe UMEET afanTalys penenTopon?
6. KakoB MexaHHM3M aJanTtaiiy penenTopoB, CCHCOPHON CHCTEMBI B IIETIOM?

3anstue 10

Pabora 26 Akkomoaauus XpycTaauKa

ITon akkomooayueti TIa3a MOHUMAIOT CITIOCOOHOCTB IJ1a3a HACTPAMBATHCS JUISl YETKOTO BU-
JICHHS TIPEIMETOB KaK ONM3KHX, TaK W NAITbHUX. B OCHOBE aKKOMOIAIMH JIE)KHT CITIOCOOHOCTH
XpyCTalluKa U3MEHSATh ONTHUYECKYI0 CHIIY 32 CYET U3MEHEHHUsl CBOSH MepeiaHel W 3aaHell Kpu-
BU3HBL. J[J1s1 ICHOTO BHJICHUS TIpeIMETa JIYUH, OTPAXKECHHBIC OT KaXJI0H ero TOYKH, JIOJDKHBI OBITh
choxycupoBaHbl Ha ceTyaTke. Eciam cMoTpeTs Baib, To OJIM3KKE MpeMEThl BUAHBI HESICHO, pac-
MJIBIBYATO, TAK KaK Jy4d OT OJMKHHUX TOYEK (POKYCHPYIOTCS 3a ceTdyaTKou. QOUHAKo80 sCHO 8U-
O0emb 00OHOBPEMEHHO PA3HO YOaleHHble Om 21d3a npeomMemsl Hego3ModcHo. B 3ToM nerko yoe-
JUTHCS C TIOMOIIBIO TTPOCTBIX OIBITOB.

Heap padoThl: UCIIONB3YS pa3HBIE BAPHAHTHI OMBITOB, YOSAUTHCS B HEOOXOAUMOCTH aK-
KOMOJIAIIAN XPYCTAJMKA JIJIsl 4eTKOTO BUICHUS OJMDKHUX M YIJICHHBIX TPEIMETOB.

Marepuanbl U 000pyI0oBaHMe: IIMPMa U3 TOHKOTO KapTOHA WM IUIOTHOM Oymaru c
JIBYMSI C/I€JIAaHHBIMU MTOJIKOM OTBEPCTHSMHU (MEXKy IIEHTpaMU OTBEPCTUI HE OoJiee 2 mm), 25 —
30-caHTUMETPOBBIEC OJIOCKU MapiH WK OMHTA, OYJIaBKH, KapaH alll.

Xoa padoTsl. Uepe3 HATIHYTYIO MMOJIOCKY OMHTA WIJIM MapJId CMOTPST Ha IMEYaTHBIN TEKCT,
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HaxosIIMKCS Ha paccTOsHUM OKOJIO 50 cm OT rna3a. TekcT JIerko YUTaeTcsi, HO He BUIHBI Iepe-
rieTeHust HuTed 6uHra. Eciu ske pukcupoBath B3I HA HUTSX, TO HEBO3MOYKHO YUTAaTh TEKCT
noJ HUMU: OyKBBI paciuibiBatoTcs. Cle10BaTeIbHO, HENIb3s OIMHAKOBO SICHO BUJIETh OYKBBI M PU-
CYHOK CETKU OJTHOBPEMEHHO.

Omnert Hlefinepa.

Boszemute mmpmy ¢ orBepetusiMu. [logHecute ee kak MOKHO Onnke K 0HOMY ri1asy. Ye-
pe3 OTBEpCTHS MUPMBI (PUKCHPYHTE UM (APYTO# Ti1a3 3aKPbITh) BEPTUKAIBHO yIep>KUBAEMBII Ha
paccTosHuU 2 — 3 M OT IJ1a3a KapaHjaml (WM KaKyro-HUOYb CTOMKY, BEpTHKAIbHYIO YacTh Iepe-
rieTa okoHHoOU pambl). Ha paccrostnum 20 — 30 ¢M oT 1a3a NOoJIBEIUTE CHU3Y /10 YPOBHS B3IJIsA1a
HalpaBJIEHHYIO OCTPUEM BBEPX NPENapoBaIbHYIO UITTY, IPOAOIKas (UKCUPOBATh B3IISIOM Ka-
pangam. OOpaTtuTe BHUMaHUE Ha ABOEHHE UTOJNKH. [lepeBeauTe B3Il Ha UTITy, — €€ BBl BUIUTE
YETKO, HO TENEPb IBOUTCS KapaH/Jalll.

Pexomennauum k ogopmiaeHuro padorbl. Beimonnus, odpopmure paboTy B IPOTOKOIIE.
Hapucyiite cxemy npenomieHus Jiydeil XpyCcTalMKOM TIjla3a [pU pacCMaTpUBAHUU OJIM3KO U Ja-
JIEKO PacIOJIOKEHHBIX IPEIMETOB, O0OBSCHUTE (PU3NOIOTNYECKUE MEXAHU3MbI AKKOMOJIAIUH.

KoHnTpoJibHbIE BOIPOCHI

1. Yro Ha3bIBaeTCs aKKOMOIaluei?

2. B udeM 3akirodaeTcs mpouece akkoMoJaun?

3. Kakoit Gopmbl XpycTalnuk NMpu B3MIsAAC BIANb? A NMpU pacCMaTpUBAHUU OJIMHKHETO
npeamMera’?

4. KakoB MexaHH3M M3MEHEHHS CIIOCOOHOCTH XPYCTANKA MPEIOMIISITH CBETOBBIE JTydH?

Pa6ora 27 Onpenesnenne oCTpOTHI 3peHUs!

[Tox ocTpoTOI 3peHHsl MOHUMAIOT CIIOCOOHOCTH IJ1a3a pa3jindaTth ABe OJU3KO0 pacio-
J0’KEHHBIE APYT OT Apyra TOUYKU Kak pasjaesnbHble. HopMmanbHbIi a3 cnocobeH pazindaTh
IB€ OJM3KHE TOYKH pa3nelbHo moj yriom 3penus 1’ (1 munyra=1/60 rpagyca). OTo cBs-
3aHO C TE€M, 4TO ]I pa3/leIbHOTO BUACHUS ABYX TOUYEK HEOOXOJUMO, YTOOBl MEXAY ABYMS
BO30YX/J€HHBIMU KOJOOYKaMH HaX0JIMJIaCh MUHUMYM OJiHa HEBO30yxkaeHHas. Benencreue
TOT0, YTO AMAMETp KoJI0o4YeK paBeH 3 mKM, A pa3fedbHOr0 BUJAECHUS ABYX TOUEK HE0O-
XOJUMO, YTOOBI PACCTOSIHUE MEXAY U300paKEHUSIMU ITUX TOUYEK HA CETUATKE COCTAaBIISIIO
He MeHee 4 — 5 mkm. Takas BeJIUYUHA U300paXKEeHUs OJTy4aeTCss UMEHHO MPHU yrie 3peHus
1'. TloaToMy npu paccMaTpuBaHUM MOJ YTJOM 3peHHs MeHee 1’ aBe cBeTsluecs TOYKHU
CIIMBAIOTCS B OJIHY.

Heap padoThl: 03HAKOMUTHCSA C METOJMKOW OINpeaeIeHHUsI OCTPOTHI 3pEHUs C HUC-
M0JIb30BAaHUEM CTAaHAAPTHBIX TaOJHUIl; IPOU3BECTH ONpeEIesIeHuE OCTPOTHI 3pEHUS KaXA0T0
rja3a U BbIPA3UTh B IPUHATHIX YCIOBHBIX €AUHUIAX.

MarepuaJbl 1 000pyA0BaHMe: clelMalbHble OYKBEHHbIE TaOIUIbI JJIs Ollpeene-
HUS OCTPOTHI 3peHus (Tabnuna Cusnesa), pyjieTka Ha 5 M, yKa3Ka, IUTOK JJIs 3aKpbIBaHUS
riasa.

Xoa padorwl. [y ompeneneHus OCTPOTHI 3pEHUS HCIOJB3YIOT CTaHIAapTHBIE Tal-
ULl ¢ 0YyKBEHHBIMU 3HAKaMU, KOTOpPbIE PacroiioxkeHbl B 12 cTpok. Bennunna 6ykB B Kax-
o cTpoke yObIBaeT cBepxy BHU3. CieBa KaXXJ10i CTPOKHU CTOUT Ludpa ciaeaoM 3a OyKBoH
D, o6Go3Havaromiasi pacCTosiHHE, C KOTOPOr0 HOPMAJbHBIN IJ1a3 pa3ianyaer OyKBBI JaHHOU
CTPOKHU MOJ yrioM 3peHus 1’ (Hanpumep, y aecsatoit ctpoku D=5 o6o3HauaeT, 4TO 1aHHYIO
CTPOKY IIpU HOPMAJIbHOM 3PEHHH HYKHO BUJIETh HAa PACCTOSIHUU HE MeHee 5 MeTpoB). Tal-
JUIYy BEIIAalOT Ha XOPOIIO OCBEIIeHHON cTeHe. McnbITyeMblil caiuTcs Ha CTYJ Ha paccTos-
HUU 5 M OT TaOJIULBI M 3aKPBIBAET OJUH TIJIa3 HIUTKOM. DKCIEPUMEHTATOP YKa3KOM Moka-
3BIBAE€T UCHBITYeMOMY OYKBBI U IPOCUT UX Ha3biBaTh. OmpejeneHne HauuHaT C BEpXHel
CTPOYKHU M, ONYCKAsICh BHU3, HAXOAT CaMyl0 HHXKHIOIO CTPOKY, Bce OYKBBI KOTOPON MCTIBI-
TYeMBIH OTYETINBO BUIUT U NMPABUIBHO Ha3bIBaeT B TeueHue 2 — 3 ¢. OCTpOTy 3peHHs pac-
cunThiBatoT 1o popmyne: V =d /D, rue V — octpora 3peHus, d — pacCTOSHHE UCIIBITYEMOTO
oT Tabnuuel, D — paccTrosiHue, ¢ KOTOPOTO HOPMAJbHBIN IJ1a3 JOJXKEH OTYETIUBO BUIETh
JNaHHYIO cTpoKy. Eciu, kK mpuMepy, HCHBITyeMbIil ¢ 5 MeTpoB pa3znudaeT Bce OykBol 10-0it
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CTPOKH, KOTOPYIO, KaK OIIMCAHO BBIIIE, JOJKEH BUJAETh YEJIOBEK C HOPMaJIbHBIM 3pEHUEM C
5 metpoB, T0 5/5 = 1 (HOopMma 3peHus). A €ClIM UCHBITYeMbId pa3iMyacT TOJHKO MATYIO
CTPOUKY, U1 HOPMaJIbHOTO Tj1a3a goctynuyt ¢ 12,5 u, o V =5/12,5 = 0,4.

OnpenensiioT OCTPOTY 3pEHUs KaX0ro I1a3a B OTAEIbHOCTH U OMHOKYJISIPHO.

Paccuntannas TakuMm 00pa3oM OCTpPOTa 3pEHHS BBIPAKEHA B YCIOBHBIX €IWHHIIAX.
Hopwma 3penus B Hux paHa 1,0 — 1,25, nuxke 0,8 — HOHMKEHHAs OCTPOTA 3PCHUA.

Jlist nereil JOIMKOJIBHOTO BO3PAcTa, HE 3HAIOIINX OYKB, OMPEAEICHNE OCTPOTHI 3pe-
HUs BeaeTcs no TabnuuaM OplioBO#, Ha KOTOPBIX BMECTO OYyKB HM300pa’keHbl, KaKk U Ha
«B3POCIBIX» Ta0IUIAX, 12 psAa0B YOBIBAIONIUX MO pa3MepaM OINpeIeICHHBIX KapTHHOK.

Pexomennanuu k opopmiaeHuro padborbl. MEeTOAUKY MCCIEA0BAHUS U TTOJYYECHHbIE
pe3yNnbTaThl 3alUIIUTE B TETPagb IPOTOKOJOB OMBITOB. 3adUKCHUpPYHTE U IOKa3aTelu
HOPMBI 3pEHUS B YIJIOBBIX M YCJIOBHBIX equHuLaX. CpaBHUTE UX CO CBOMMU SKCIIEPUMEH-
TaJIbHBIMU PE3YyJIbTaTaMHU, CJI€JIaliTe BHIBOJ.

KoHTpoJibHBIE BONIPOCHI

1. YTto Ha3bIBAIOT OCTPOTOM 3peHUs?

2. KakoBa HOpMa OCTPOTHI 3peHHUS B YIIIOBbIX enuHunax? OT 4yero oHa 3aBUCUT?

3. Uto 03HAYAIOT YCIOBHBIC €AUHHIIEI OCTPOTHI 3pEHUS?

Pa6ora 28 O0HapyxkeHue ci1enoro naTHa mo MapuoTry u onpejeieHre ero JuaMmeTrpa

Bo3HUKHOBEHHE 3pUTENBHBIX OLIYIIEHUS CBSI3aHO C IEHCTBUEM CBETA HAa CETYATKY, KOTO-
pasi sSIBISIETCSl CBETO- U IIBETOBOCHPUHUMAIOIIEH CTPYKTypoil rnaza. CeruaTka MMeeT BechMa
CJIO)KHOE CTPOEHHE M COCTOUT M3 Pa3sHOOOPA3HBIX KIETOYHBIX 3JIEMEHTOB, 00pa3yoLX ciIou (B
CeTUaTKe IJa3a yeroBeka ux aecsiTh). COOCTBEHHO CBETOUYBCTBUTEIBHBIMU AJIEMEHTAMU Tla3a
ABIIAIOTCS NAI0YKU U KO1O0uK. BO3HUKaIOIIME B HUX UMITYJIbChI BO30YK/I€HUSI IPUHUMAIOTCA Ye-
pe3 bunonspHvie KIETKU 2aH2IUO3HbIMU KIIETKAMU, aKCOHBI KOTOPBIX, 00bETUHUBIIKCH B 3pUTENb-
HBI HEPB, IEPEAOT UX B MO3TOBbIE CTPYKTYpbl. CeTyaTka B MECTE BBIXOJa 3pUTEILHOTO HEPBA
U3 TJIa3HOTO 510JI0Ka HE COAEPIKUT CBETOUYBCTBUTENBHBIX AJIEMEHTOB, BCIIEJACTBHUE YETO y4acTOK
ATOT Ha3bIBAaETCA crenvim namuom. Ero Hammyue B OOBIYHBIX YCIOBUSAX HE 3aMedaeTcs, TaK Kak
npo0e B MoJie 3peHus MaJ 0 MJIOUIaId U KOMIEHCUPYETCs AEATENbHOCThIO COCETHUX Y4acTKOB
cetyaTku. OHAKO €ro CyHIECTBOBAHME C JIETKOCThIO OOHAPYKUBAETCS B KJIIACCUYECKOM, OIIBITE
Mapuorra, BeinoniHeHHOM enie B X VII Beke.

Heap padoThl: 03HAKOMUTHCS ¢ ONBITOM MaproTTa; 0OHapyXUTh CIENOE MATHO, MOJY-
YUTh JaHHbBIE IS pacyeTa ero AuameTpa.

Marepuanbl u o6opyaoBanue. Tabiuia MapuoTTa s 0OHapyKEHUS CIETNOro TSATHA,
CaHTUMETpPOBAs JIMHEMKA.

Xoa pa6oThl.

JIns nokazaTenbCTBA CYIIECTBOBAHMS CIIETIOIO IMSITHA MOJB3YIOTCS CHEUAIbHBIM UepTe-
’KOM, Ha KOTOPOM M300pakeHbI Ha CILTIOIIHOM YepHOM (oHE Oelblii Kpyr (0OBIYHO clieBa) U Kpe-
CTUK (0OBIYHO crpaBa). B3sATh pUCYHOK B BBITSHYTYIO PYKY M IOMECTHUTH €0 Mepe] rila3aMu Ha
paccrosiaum 20 — 25 cm. 3aKpbITH NPaBBIii 17143, a JIEBBIM IN1a30M (PUKCHPOBATH KPECTHK, M300-
pa’keHHE KOTOPOTO IPH 3TOM MAJAET HAa LEHTPaJIbHYO AMKy. He cBOAs B3IJIsiia ¢ KpPecTHKA,
MeJJIeHHO TPUOINKaTh U yIAISITh PUCYHOK, TIOKA HA onpeodeleHHOM paccmosiHuu Oenblii Kpyr
nepecTaHeT ObITh BUJUMBIM Ha YepHOM (OHE 8C1edcmaue mozo, umo e2o uzoopadceHue nonaoem
Ha crenoe namuo 0, B TO BpeMsi Kak (PUKCUpyeMbIi B3IIIAI0M KPECTHK (POKYCHUpPYETCS Ha ceTyaTke
B LICHTPAJIbHOU SIMKE 4.

HaiiTu Takoe paccrosiHue 1 U3MEpPUTh CAHTUMETPOBOM JTMHEHKOM (OT uepTexa 10 Hapyx-
HOTO YIJIa IJ1a3a) U BBIPA3UTh B MUJUIUMETPAX, a TAKXKE U3MEPUTh B MUJUIUMETPAX TUAMETP Kpyra
Ha pucyHke 23. M3BecTHO, 4TO n300pakeHue, mojJydyaeMoe Ha ceTUaTKe, IBISETCS 00paTHBIM
U YMEHBIIEHHBIM, IPU 3TOM JYy4Yd, UAYIIME OT KPalHUX TOUEK MpeaMeTa, IPOXOIAT Yepe3
y310By10 Touky (0). Ilpu moctpoeHnu n3o0paxeHUsl B ria3y MOJIYy4arT JBA MOJOOHBIX
TpeyroipHuka. OCHOBaHMEM MEPBOTO M3 HUX SBISAETCS BEIUUYMHA NpeaMeTa (Iuamerp Oe-
Jg0ro kpyra AB), ocHOBaHHEM BTOPOTO — HCKOMBI AUAaMETp CJIenoro nsaTHa (aeé). BeicoToi
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NEPBOTO TPEYTOJIbHUKA SIBISICTCS PaCCTOSIHUE OT PUCYHKa 10 y3i0Boil Touku (KO), a BbI-
cortoii BToporo TpeyroibHuka (OK) — pacctosiHue OT y3J0BOM TOYKH 10 ceTyaTku. M3 mo-
100U TPEYTOJIbHUKOB CIIEYeT, 4TO

AB : aé = KO:ok, otkyna

as = AB%xok / KO.

Hcnone3ys KOHCTaHTy peayuupoanHoro riasza (ok=17 mm), moacTaBUTh U3BECT-
HbIC BEJIUYUHBI B (OPMYJY U BBIYUCIUTH pa3Mephbl CIENoro msitHa. ETro quameTp HOJKeH
OBITh paBeH 0K0J0 1,8 MM.

Pexomengaunu k opopmiaenuro paborsl. [Ipogenats paboty, mosy4uB HE0OOX01H-
Mble IU(ppoBbIe JaHHbIEe. OnKUCcaTh METOUKY MPOBEAEHHUS OIbITA, IOJTYyYEHHbIE P €3YJIbTAThI
U paccuuTaTh AMAMETP cienoro niaTHa. HauepTuth cxemy xoja jydeil, KOTopasi HIIOCTPU-
pyeT CyThb ypaBHEHHMs, Jarolero GopMmyiy Ui pacueTa JUaMeTpa CJlenoro nsiTHa.

KonTpoabHbie Bonpochl

1. HazoBuTe peuenTupyroue KIeTKH 3pUTEIbHON CeTUaTKU U JalTe UM XapakTe-
PUCTHUKY.

2. Yro noapazyMmeBaeTcs Mo 00pa3HbIM Ha3BaHUEM «CJIENOE MATHO»?

3. Uto mokaswiBaeT onbIT Mapuorra?

PaGora 29 Onpenesnenne noJjisi 3peHust

[Tonem 3peHust Ha3BIBACTCS MPOCTPAHCTBO, BHAMMOE TJIa30M 4YeJIOBEKa MpH (HKCALUN
B3IJI]1a B OJJHOM TOYKE, HEMOABMKHOM B3risAe. Touka, Ha KOTOPYIO (PMKCUPOBAH B3I, IPO-
eLUpYyeTCsl Ha CeTYaTKe B €€ LIEHTpalbHOU siMKe. TaM gopmupyercs neHTpajibHoe 3peHue. OHO
oOnagaeT HauboJIbLIeH OCTPOTON, MOCKOJIBKY B LIEHTPAJIbHOM SIMKE OJJHU KOJIOOUYKH, UX AUAMETP
3/1€Ch HAUMEHBIINI 110 CPAaBHEHUIO C IPYTUMHU 00JACTSIMU CETYATKH, a TUIOTHOCTh HauOOJIbIIasL.
U1 noutu kaxaas koabouka nepeaaer MHGOPMaIUIO B OAKOPKOBBII LIEHTP 3pEHUs IOCPEICTBOM
TOJILKO C HEH CBSA3aHHBIX AMHUYHBIX OUITOISPHBIX U TAHTIMO3HBIX KIETOK.

OnHako npu (GUKCUPOBAHHOM B3IJISAAE€ Mbl BHJIUM HE TOJIBKO TO, YTO MPOELMPYETCs Ha
LEHTPAJIbHYIO SIMKY, HO U OOBEKTHI, H300pakeHHe KOTOPhIX (POKYCUPYIOTCS Ha nepupepuu OT
LEHTpaJIbHOU AMKH. Takoe 3peHue Ha3biBaeTcs nepudeprueckum. OHO UMEET 3HAYMTEIbHO MEHb-
LIYIO OCTPOTY, YEM LIEHTPAIbHOE, TOCKOJIBKY C EpU(PEpUN CETYaTKH BOJIOKHA 3pUTEIBHOIO HEPBA
IPOBOJAT UMITYJIBCBI HE OT OT/IEIbHBIX PELENTOPHBIX KIETOK, a OT LeJIbIX IPYMI KOJI00UeK U ma-
nouek. U yem nanpiie k nepudepuu, TEM 3TU TPYHIBI COCTOAT U3 OONBILIEr0 YUCIa PELENTOPOB.
K Tomy ke B 3TOM ke HalpaBJICHUHU UAET PE3KOE YMEHbIIEHHE YHcia Kojaoouek. Tak 4Tto (oky-
cuUpyeMble Ha nepudepuro ceTyaTKy N300paKeH!sl HAMU B JIETAJISX HE pa3IMyaroTcs, 3aTO BayKHA
3Ta (hopMa 3peHus sl BOCTIPUATHS IBMXKEHUS NIPEIMETOB BHEILIHETO MUpA.

[Tone GecuBeTHOrO 3peHMs camoe OO0JIbIIOE, TaK KaK OHO 00ecTeunBaeTcs Maj0uYKOBBIMU
pelenTopamMy, KOHLIEHTpALHs KOTOPBIX BbIle Ha nepudepun. I1oss 3penHust i pa3InyHbIX IBe-
TOB HEOJIMHAKOBBI, UTO OOBSICHAETCS AJIMHOM BOJIHBI KA)K/I0TO 1IBETA U PACIIOI0KEHUEM KOJIOO0UEK,
CIEUAIN3UPOBAaHHBIX K BOCIPUITHIO OIIPEJEIICHHBIX 11B€TOB. HaumensbI1ee nose 3peHns 11 3e-
JICHOTO 1[BeTa, YyTh OOJIbIIE — /IJIsl KPACHOTO, JJajiee UAYT OIS 3pEHUSI CHHETO U JKEITOrO I[BETOB.

HccnenoBanue moiist 3peHUs. UMeeT OOJIbIIOe KIMHUYECKOE 3HAYCHHE ISl OTpeleIeHUs
y4acTKa U XapakTepa MOpa)KeHUs! CETYATKU U 3PUTEIbHBIX MO3TOBBIX MYyTEH.

enb padoThl: 3aKpENUTh OHATHE MO 3pEHUS, 03HAKOMHUTHCS C OPUEHTUPOBOYHBIM Me-
TOJIOM OLIEHKH MepUPEepruyIecKoro 3peHus U nepuMeTpueH.

Martepuanbl U 000py0BaHHe: IUPKYJb, JUHEWKA, LIBETHbIE KapaHAAlllH, IEPUMETP
®dopcrepa.

Xox paboThl.

|. Jns xIMHUYECKUX IieNiel MPUMEHSIOT HMPOCTYIO MPOILENypy, KOTOpasi MO3BOJISET BbI-
SBUTB PE3KUE HApYIICHUs Neprudepruueckoro 3peHus. IcnbITyeMblil CTOUT CIMHOM K CBETY HAIpo-
TUB HaOJI01aTeNs Ha paccTOsTHUM MpuMepHO 1 m ot Hero. Oba riraza uccienyror mo ouepean. Bo
BpEMs UCCIIEJOBAHUS OJTHOTO Ti1a3a APYroi JOKeH ObITh 3aKphIT. HalmrogaTesnnp 3aKkpbIBaeT OAMH
IJ1a3, KOTOPBIA HaXOJUTCSl HAIIPOTUB 3aKPBITOrO IJa3a UCIBITYEMOTro. B TO BpeMs KaKk UCIBITYye-
MBI TMPUCTAJIBHO CMOTPUT HA OTKPBITHIM I7la3 HaOmIonaTens, MOCIeIHUH, AepKa MOocepeanHe



41

MEXIy COOOW M UCTIBITYEMBIM CXKATYIO B KyJIaK PYKY C BBITSIHYTBHIM yKa3aTeJIbHBIM HalbIeM, Be-
JIeT ee OT Mepu(epuu Mo HANPABJICHUIO K LIEHTPY M0Jis 3peHus. VcnbITyeMblil 10JIKEH yKa3aTb
MOMEHT, KOI'Jla OH HA4HET BUJETh NepeMeIleHue naapla. Eciau nosie 3peHuss HOpMalbHO KakK y
HaOJroAaTels, Tak U 'y HCIBITYeMOro, 00a OHU J0JKHBI 3aMETUTh IIepeMElleHHE MajIblia OJJHOBPE-
MEHHO. /[BUEHUS PYKU MOBTOPSAIOT B Pa3HBIX HAIIPABJICHUSAX 4Yepe3 LIEHTpP 1o 3peHus. Takum
00pa3oM, CPaBHUBAIOT MOJI€ 3PEHUS UCMBITYEMOI0 M HaOI0AaTeNs, U MOCKOIbKY Ha0I01aTeNb
HENPEPHIBHO CMOTPUT Ha IJ1a3 UCIBITYEMOT'0, OH MOKET Cpa3y 3aMETUTh U UCIIPABUTH JIFOO0E OT-
KJIOHEHHE €ro I1a3a OT (PUKCUPYEMOM TOUKH.

[l. Ins Gonmee TOYHOTO MCCIENOBAHUS MPUMEHSIOT MPUOOP, HA3bIBAEMBIN nepumempom.
OH cOCTOUT U3 METAIIIMYECKON AyTH, KOTOpasi yKpeIjeHa Ha IITaTUBE U MOXKET BPaIaThCsl, OMU-
ceiBas nonychepy. B menTpe nyru umeercs MaieHbKUIA OBl TUCK WM MaJIeHBKOE IIIOCKOE 3€ep-
Kajblle, KOTOPOE CIYKUT (PUKCAMOHHON Toukoi. Ha mpoTHBONOIOKHOM KOHIlE pubopa ume-
eTcs OTopa AJist MOAOOPOJIKA UCTIBITYEMOTO.

HcnbiTyeMblii caiuTCsl CHMHOM K CBETY, KiIaJaeT noA0opoIoK Ha onopy. BeicoTy ee pery-
JHUPYIOT TAKUM 00pa30M, YTOOBI MCCIIEAYEeMBIH IJ1a3 OKa3aJIiCsl Ha OJJHOM YPOBHE C (PUKCAIMOHHOM
TOYKOM B LIEHTpE Jyr'U MepUMeTpa: Ipu MPaBUILHOM IOJIOKEHUH UCTIBITYEMbIH JOJKEH BUIETh
CBOI1 I'J1a3 B LIEHTPAJILHOM IUIOCKOM 3€pKaJlblie, €CIIM OHO BCTaBJIEHO. VICTIBITYeMbIN HOKEH 3a-
KPBITh BTOPOH IJ1a3, a JIy4llle 3aCJIOHUTh €r0 SKPaHOM.

VYcTaHaBiIMBalOT AYTY EpUMETpa FOPU30HTAIBHO U HAUMHAIOT u3Mepenue. g onpene-
JIeHUs TPaHULl OECLBETHOT'O 3peHus OepyT Oemyro (PUIIKY U IepeMEIlatoT ee 10 BHYTPEHHEH cTo-
pOHE Iyru OT nepudepuu K HEHTPY 0 TEX IHOp, [I0KA OHA HE OKAKETCS B I10JI€ 3pEHUS UCIIBITYE-
MOT0, KOTOPBIH B TEYEHHE BCETO ITOI'0 BPEMEHH MPUCTAIBHO CMOTPUT Ha (PUKCALTMOHHYIO TOUKY.
OtmeuaroT nonoxenue puiky (B rpaaycax Io IIKajie Ha BBITYKJIONH CTOpOHE AyrH). Pe3ynbrarel
U3MEPEHUI HaHOCAT Ha 3apaHee MOJArOTOBJICHHBIN B ITOJOBUHY CTPAaHULBI YepTexk-KapTy. [Ipoze-
JIaTh TO K€, BeJls (PUILKY C IPYroro KOHIa {yru. 3aTeM AYTy CTaBsIT BEPTUKAIBHO U OIATh OLPEIEIISIOT
YIIBL, T10]] KOTOPBIMU HUCTIBITYEMBIH NepU(EpPUUECKUM 3peHIEM OOHApYKUBAET Oeyto (PUILIKY (CBEPXY
U cHu3y). HakoHell, MOBTOPSIOT OMBIT ITPpY HaKJIOHE IyTH B 45° B 0JJHY CTOPOHY U B Apyryto. Bee Toukwy,
HAHECEHHBIE Ha KapTy, COEIMHSIOT, OJTyYHUB IPAaHULIBI 1TOJIs1 3peHHs. CpaBHUBAIOT UX C TEMHU, KOTOPBIE
n300pa’keHbl Ha CTaHJAPTHOM KapTe.

3ameHMB Oeiyro (PUIIKY IIBETHOM, TEM %ke CIOCOOOM ONPEIENISIOT IPAaHHUIIbI [IBETOBOIO 3pEHNS,
IPU 3TOM OT UCTIBITYEMOT'O Mpedyemcsi He mMolbKO YEUoems camy UKy, HO U MOYHO ONPeoeiums ee
ysem. ONIPeNENSIOT BETOBBIE OIS 3pEHUS JUIs KPACHOT0, 3€JIEHOT0, JKEJITOr0 M CUHETO 11BETOB. B xim-
HUYECKOM HCCIIEIOBAHUH YaCTO OTPAaHWYMBAIOTCS ABYMsI — TpeMs LiBeTaMHU. VccaeoBaHuto mojyiekar
00a rnasa.

Pexomennanmn k ogopmiieHn10 padoThbl. BeioiaHuB paboTy, 3anucarth METOJIUKY U pe3yilb-
tatsl. [1o nepumerpun odopmieHne pe3ynbTara 3aKIrouaeTcsl B BBIYEpUMBAHUN IEPUMETPOB Ha JBa —
TpU L[BETA JUIsl OTHOrO I71a3a. CpaBHUTH UX, C/IENATh BHIBODI.

KoHTpo/bHBIE BONIPOCHI

1. Yro Ha3pIBaETCS MOJIEM 3PECHUS?

2. C yeM CBsI3aHO pPa3IUUKMe B OCTPOTE LIEHTPATHLHOTO U Nepr(epruecKoro 3peHusi?

3. Pacronosxkurte 1BETOBBIE TIOJIS 3pEHHUS B TTOPSIIIKE YOBIBAHUS X TIEPUMETPOB.

4. Kaxoe 3Ha4eHHE UMEET ePUMETPHs B KIIMHUKE?

Sansrue 11

Pa6ora 30 Onpenenenusi NOPOroB cJayxoBoi Bo30yAUMOCTH (OCTPOTHI CJIyXa)

OmnpeneneHrue CIyxOBOM YYBCTBUTENBHOCTH, WJIM TIOpPOra CIyXOBOH BO30YJUMOCTH
(ocTpoTHI cityxa) Ha3bIBaeTcs ayauoMeTrpueii. CymecTByeT MHOTO METO/IOB ITPOBEPKHU CITyXOBOI
qyBCTBUTEIbHOCTH. Hanbonee nHPOpMaTHBHBIM M3 COBPEMEHHBIX KIMHUYECKUX METO/IOB U IIH-
POKO UCIIOJIB3YEMBIM SIBISIETCS HOPO206as ayouomempus. VICIibITyeMOMY 4epe3 HayIIHHUK MTPEb-
ABIIIOTCS pa3HbIE TOHBI, HAUMHASA M0Jady Ka)J0ro ¢ MOAIOpPOroBOro YpoBHsI 3BYKOBOT'O JaBile-
Hus. [TocTeneHHO MOBBIIAIOT 3BYKOBOE AABJIEHHE, I0KA UCIIBITYEMBbIi HE COOOIIAET, YTO OH CIIbI-
mUT 3BYK. HaliieHHoe 3HaueHne 3ByKOBOTO AaBJICHHSI HAHOCUTCS Ha rpaduK-01aHK, Ha3bIBAEMBIN
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ayouoepavmmou . Ha Hell XUpHON 4epTOil BBIACIECH HOPMANbHbIU YPOBEHL CIYX08020 NOpoeld,
Ha3bIBaeMbIl cTaHIapTHRIM HyJeBbIM — 0 neruben (0 n1b). OH onpeneneH mo u3MepEeHUsIM IOPo-
TOBOM CITyXOBOM BO30YIUMOCTH Y OOJIBIIIOTO YKCIIa MOJIOBIX JIFOJIEH B pa3HbIX cTpaHax. Ompene-
JIMB MOPOTOBbIE 3HAUYEHHUS 3BYKOBOI'O JaBJICHH (KaK OMMCAHO BbIIIE) Ui TOHOB Pa3HBIX YacTOT,
Ha ayJIMOrpaMMe IO KaKJI0M 4acTOTE OTMEUaOT, HACKOJIBKO OHU OTJIMYAIOTCS OT HYJIEBOT'O CTaH-
Jnapra, T. €. HOpMaJbHOro ciiyxa. bojee BbICOKHE 3HaYEHHsI CIIyXOBOT'O [TOPOra HAaHOCATCS HIKE
HYJIEBOU JIMHUM (OTpa)kaeTcs CTENEHb yTpaThl ciiyxa). Tak TnarHoCTUPYETCs CIyX CIpaBa U CieBa
PU 8030YUIHOU NPo8oOOMOCmU 3BYKOB. Kocmuas npoeooumocms mpoBepseTcs MOJA0OHO, HO
BMECTO HAYIITHUKOB HCHOJB3yeTCSd KaMEpPTOH, MPUKPEIUISIEMbI K COCLEBUIHOMY OTPOCTKY BH-
couHo kocTu. CpaBHHBasI MOPOTOBbIE KPUBBIE ayAMOIPAMMBI U1 KOCTHOW M BO3AYILIHOM MPOBO-
JMMOCTH, MOKHO C/IeJIaTh 3aKJIIOUYEHUE O XapaKTepe U CTETIICHU MOPAXKEHUS CIIyXa.

Jlpyras mmpoxo ucroiib3yemasi MeTo/Iuka — pedueBasi ayauomerpus. [Ipu peueBoii ayauo-
METPUH TAKXKE Yepe3 HAYITHUKU HCIBITYEMOMY TPEIbSIBISIFOTCS MAarHUTO()OHHBIC 3aITMCH peue-
BBIX TEKCTOB, COCTABIIEHHBIX U3 CTAHAPTHBIX CJIOB. MICTIBITYeMOT0 MPOCAT MOBTOPSATH CIBIIITNMbIC
cioBa. HaunHaioT npebsaBIsTh UCIBITYEMOMY 3alMUCh C MUHUMAIBHOM CHUIJION 3BYKa, ITOCTEIIEHHO
YCHUIIMBas 3BYK BILIOTH JI0 TOTO MOMEHTA, KOT/Ia UCIIBITYEMbIH PABUIBLHO MMOBTOPUT MOIPSI ABA-
Tpu ciioBa. MHAMKAaTOp ayIMOMETPUYECKON MPUCTABKU YKAXKET B 3TOT MOMEHT CTEIEHb MOTEpHU
ciyxa ucmeitTyemoro B nenubenax. [IpoBepke momaiexar o0a yxa nocinenoatensHo. Kpome toro,
KaXJI0€ YXO B OTACJIIBHOCTH MPOBEPSIETCS HA KOCTHYIO MPOBOJUMOCTH — 3/1ECh METOJMKA 00111ast ¢
MOPOrOBOM ayAMOMETPHUEH.

EctectBeHHO, Takue GOPMBI KIMHUYECKUX UCCIICIOBAHUI CITYXOBOM CHCTEMBI BO3MOKHBI
TOJIBKO B CTallMOHAPHBIX ycIOBUAX. Ho ecTh cTapble, 1aBHO MPAKTUKYEMbIE TPUEMBbI OTIPEeTICHUS
OCTPOTHI ClIyXa C UCIOIb30BAHUEM Pa3HOOOPA3HBIX UCTOYHHKOB 3BYKOBBIX CUTHAJIOB, B YaCTHO-
CTH, YeJIOBEUECKON peuH, a OCTPOTA CIIyXa B 3TUX CIydasiX ONpeAeNsieTCs] pACCTOSHUEM JI0 UCTOY-
HUKa 3BYKOB, Ha KOTOPOM OHH €I11€ BOCIIPUHUMAIOTCSI.

J111s Takoro rpyooro onpeneaeH s OCTPOTHI CyXa MOYKHO BOCTIOJIB30BaThCS YaCaMH, MET-
POHOMOM, KaMEPTOHOM U T.I1. U H3MEPUTH B METPAX MAaKCUMAJIbHOE PACCTOSTHUE, HA KOTOPOM €IIIe
CHBIIIEH 3BYK. MOXXHO TaKXe ONpeNeNsaTh CIBIIINMOCTh YelI0BeuecKoro rojoca. OnpeneneHue
HY>KHO BECTH MOHAYPaJIbHO, ITOCKOJIBKY, KaK BCE MTAPHBIE OPTaHbl, IPABOE U JIEBOE YIIIM HE BIOJHE
TOKJIECTBEHHBI U TIOPOTH MX BO30YIUMOCTH MOTYT HE COBIA/IaTh.

ean padoTsl: O3HAKOMUTHCS C TPOCTHIMU METOJIAMU OIIPEIeNIEHUS OCTPOTHI cyxa. Ocy-
[IECTBUTDH OMpPEICTICHUE MOPOTOB CIYXOBOW BO30YIMMOCTH, MCIIONB3YS PEUEBYIO M «HACOBYIO»
METO/IMKH, Y HECKOJIBKUX UCTIBITYEMBIX.

Marepuanbl u 000pyAOBaHMe: KapMaHHbIE Yachl WJIM CEKYHIOMEp, HU3MEPHUTENIbHAs
JIeHTA.

Xox padoThI.

1. PeueBast MmeToauka onpenesieHust OCTPOTHI CyXa.

HccnenoBanne mpou3BOIUTCS CIEAYIOMIUM 00pa3oM: HCCIeNyeMblid OTXOAUT Ha 4 — 5 u,
CTAHOBUTCS CTUHOM MJIM OOKOM K MCCIIEIOBATEINIO M 3aKPhIBAET OJIHO yX0. MccnenoBarens memno-
TOM (Ha JIETKOM BBIJIOXE MOCJIe 00BIYHOI0 BBI10XA) IPOU3HOCUT PA3TUYHbIE ABY3HAUHbIE U PBHI
(4acTo MCTONB3YIOT IMUGPBI TPETHETO JECATKA: «TPHUALIATH TPU», «TPUALIATH MIECThY, «TPUALATH
YeThIpe» U T.[., HIECTOTO U JP.) U MOCTETIIEHHO YAASETCs OT UCCIEyeMOoro, moka TOT He Tepe-
CTaHET UX MPABWJILHO MOBTOPATH. Pe3ynbTaT BeIpakaeTcsi B METPAX PACCTOSIHUS, HA KOTOPOM HC-
NBITYeMbIH 0€3 UCKaKeHUI BOCTIPUHUMAET IICTIOTHYIO pedb. Hopmoii ciyxa Oyner moixHoe Boc-
MPUSITHE TMIETIOTHON PeUr Ha PACCTOSTHUH S5 M.

Pazymeercs, 310 rpybast mpoba, HAUBUIYaTbHBIE CBOIMCTBA TOJIOCA YKCIIEPUMEHTATOPA
BHOCSIT B HEE JIEMEHT HETOYHOCTH, HO TIPH MOPAKEHUU CITyXa JIa)Ke TaKOW CIIOCO0 OKa3bIBACTCS
noka3arenbHbIM. CYIIECTBYIOT CIEIIMATBHBIC CIIUCKHU CIIOB, KOTOPBIE ITOCTPOEHBI TAKUM 00Pa3oM,
YTO B HUX MPECTABICHBI HU3KHUE, BRICOKHME U CMEIIaHHBIC 3BYKH.

2. OnpeneneHue ocTpOTHI CIyXa C MOMOIIBIO0 YaCOB (KapMaHHBIX UM CEKYHIOMEPA).

Hcnonb3oBanue THKaHbs 4acoB, u3aaromux 3Byk oT 1500 no 3000 nepuooB B CEKyHAY,
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MO3BOJISIET OPUEHTHUPOBOYHO YCTAHOBUTH MOPOT CIIYXOBOM BO30YTUMOCTH TOJIBKO ISl OTPaHUYCH-
HBIX YacTOT (HO K 3TUM 4acTOTaM Yy HaC HaWBbICIIAS CIyXOBas 4YyBCTBUTEIbHOCTD).

HcnpiTyeMblii 1OKEH OTOMTH OT UCTOYHUKA 3ByKa HA MAaKCUMaJIbHO BO3MOXKHOE PaccTo-
SHHE, [TI0KA OH BOCIIPUHUMAECT 3By4YaHHE YaCOBOr0 MexaHu3Ma. OcTpoTa ciryxa BbIpaXkaeTcs B MET-
pax 3TOro pacCTOSIHUS.

Pexomenaaunu k opopmiieHUI0 padboThl. 3aMUIINUTE B TPOTOKOJI X0/ U pE3YJIbTaThl OIbI-
TOB.

KonTpoJibHBIE BOIPOCHI

1. Kaxkas 3aBUCHMOCTb MEX/y IOPOTOM CIIyXa M YacTOTOM 3ByKa?

2. JlomycTuMm, Bbl OIPEAETHIIN IIOHM)KEHUE CIIyXa y UCIBITYEMOr0 Ha paBoe yXo, TO Ka-
KMMH U3 U3BECTHBIX BaAM TECTOB MOXKHO OIPEAEIUTh IPUUMHY MOPaKEHUs ciryxa?

3. Aynuorpamma rnokasana norepro ciyxa ciesa Ha 30 1b npu Bo31ylIHOM NIPOBEJEHUN.
AHaiau3 KOCTHOM IPOBOJMMOCTH CJI€BA U CIIpaBa pa3jJndMil He BbIsIBUIL. Bai BeiBOJ?

Pabora 31 HUccienoBanue KOCTHON M BO3AYLIHON NMPOBOAUMOCTH 3BYKa (ombIT Be-
Oepa)

IIpoBeeHue 3ByKOBOM BOJIHBI Uepe3 CIIyXOBOU MPoX0Jl, 6apabaHHYO MOJOCTh K YIUTKE
ABJIIETCS. OCHOBHBIM U HA3bIBACTCS 8030VUIHbIM 38yKOnposederuem. IloMrnMo oObIYHOM BO3AYIII-
HOW NPOBOAMMOCTH 3BYKOBBIX BOJIH, BO3MOXEH JAPYrol crnocod uX mepesadyd — Hernocpea-
CTBEHHO 4epe3 KOCTHu uepena. Eciu npuinoxuTh HOKKY 3ByUalllero KaMepToHa K COCLIEBUTHOMY
OTPOCTKY (K KOCTH 32 YITHOWH PaKOBHHOI1), TO 3BYK CIIBIIIEH JaKe MPU MOJTHOM IOPaKEHUU 3BY-
KOIIPOBO/IAIIETO arnmapara (CpeHero yxa). 3To KocmHas npo8ooumocms 3ByKoB. B nmoBcegHes-
HOM XKM3HU KOCTHAsl IPOBOJUMOCTb HE CYILECTBEHHA, HO €€ MCCIIEIOBAHUE U3JaBHA IIUPOKO
UCIIOJIb3YETCS BpauaMu JIJIsl AMarHOCTUYECKUX LIeJIEH.

Lean padorsl: MccnenoBare KOCTHYIO MPOBOJUMOCTD 3BYKOB. O3HAKOMUTHCS € MPOOOi
Bebepa Ha HapylIeHUs: BO3AYIIHON TPOBOJAMMOCTH 3BYKOB UM IMOPAKEHUSI BHYTPEHHETO yXa.

MarepuaJsbl 1 000py10BaHHe: KAMEPTOH € 4acTOTOM 256 I', mepKyCCHOHHBIN MOJIO-
TOYEK, pe3UHOBAs TpyOKa, BaTa, Ne3UHPUIUPYIOUIUNA PacCTBOP.

Xon padotsl. IIpunoxus 3Bydaluii KaMepTOH Ha TEMsI 110 CPEIHEH JIMHUU TOJIOBBI,
ONpENESAI0T KOCTHYIO IPOBOAMMOCTD 3BYKOB /JI1 000UX YIIeH, — yepe3 00a yxa pu 3TOM CJIbl-
LIMTCS 3BYK OJAMHAKOBOM CUIIbl. ECiy e B OJTHO yXO IOJIOKHUTH BaTHBIN TaMIIOH, TO 4E€pPE3 ATO
yXO 3BYK Oy/IeT Ka3aTbcs 0oJiee CUIIbHBIM, BCIEACTBUE YMEHBILIEHUS TOTEPU 3BYKOBOW SHEPTUU
4epes3 HApYKHBIN CIIyXOBOU MPOXOI.

Takoe dice ycunenue 38yKka npoucxooum npu sabonesanuu 00Ho20 uz yuieu. Ilpn Hapy-
IIEHUHU 3BYKOTIPOBEACHUS B CpEAHEM yXe (0TBepcTHE B OapaOaHHOM NepenoHKe, CpalleHue clly-
XOBBIX KOCTOUEK, CHUYKEHHE MOIBM)KHOCTH MEMOpPaHbI OBAJIbHOI O OKHA) 3BYK Ka)KETCS CUJIbHEE
Ha CTOPOHE NMOpakeHHOTo yxa. Eciu ke mopakeHo BHyTpeHHee yXO (MOBPEXKACHHSI BOTOCKOBBIX
KJIETOK, U3MEHEHHE (DYHKIIMOHAJIBHBIX CBOMCTB BOJIOKOH CIIyXOBOI'O HEPBA), TO OLIYILIEHUE BOC-
IPUATHUSA 3ByKa CMEIIAETCSI HA CTOPOHY 3/I0POBOI0O yXa.

Uto0b1 yOEIUTHCS, YTO YaCTh 3BYKOBOM SHEPTUU PACCEUBAETCS IPH MPOXOKICHUH Yepe3
HapY>XHBII CIyXOBOH MPOXOJ, CIEAYeT COSAMHUTD YIIN IBYX HCCIEIYEMbIX PE3HHOBOM TpyO-
KOW M NOCTaBUTh OJJHOMY W3 HUX Ha I'OJIOBY 3Bydaluid kamepToH. [Ipu 3TOM BTOpON 4enoBeK
TaK>K€ YCJIBIIIUT 3BYK B PE3YJIbTATE PACIPOCTPAHEHMS 3BYKOBBIX BOJIH U3 HAPYKHOTO CIIyXOBOTO
IIPOX0J1a MTEPBOTO UCCIEAYEMOTO.

Pexomenganum k opopmiaenuro padorsl. [Iposens uccinegosanue, ohpopMUTh MPOTO-
KOJI ¢ OOBSICHUTENbHBIMU BbIBOoJaMH. O0s3aTebHO B BBIBOJIaX OTPa3UTh CYTh KIMHUYECKOM
npoOsl Bebepa.

KoHTpoabHbIE BONIPOCHI

1. Kak OCYHICCTBIJIAIOTCA BO3AYIIHAAd U KOCTHAA MPOBOAUMOCTHU 3By1<a?

2. Kakue HapylmieHHs CIyXOBOH CEHCOPHON CHUCTEMBI MOXHO BBISIBUTH C IOMOIIBIO
npoOsl Bebepa? Kak kakJj0e u3 HUX NMposBIIAETCS B X07e onbita Bebepa?

3. V manmeHTa ¢ IIoXo CIBIIIANMM JIEBBIM yXoM Ipoba Bebepa mokasama cmemnieHue
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BOCIIPMHMMAEMOT0 3ByKa KaMEpPTOHA B MPaByIo cTOpoHy. Kakoii BBIBOJ clieyeT clienaTh?

Pa6ora 32 CpaBHeHHMe KOCTHOI U BO3YLIIHOH NPOBOAUMOCTH 3BYKOB (ONbIT PUHH))

CnyxoBas 4yBCTBUTEJIBHOCTD K 3BYKaM, I0CTaBJIsIEMbIM K BOCIIPUHUMAIOLLEMY allllapaTy
BO3JIYIIHBIM IIyT€M U 4Yepe3 KOCTH, pa3Has. DPGEeKTUBHOCTb KOCTHON MPOBOAMMOCTH Y Y€J0-
BEKa C HOPMAJIbHBIM CIIyXOM HECPaBHEHHO MEHbIIE BO3MYLIHOM IMPOBOAUMOCTH. M1 OHa MeHs-
eTCs MPU HApYUICHUX ciyxa. Boipa3uTh cTeneHb 3QPEeKTUBHOCTU TONH U MHOM MPOBOJUMOCTH
MOYKHO 4€pe3 JUIMTEIbHOCTh BOCIIPUITHUSA 3ByKa KaMepTOHA. Takoil METOANYECKUI TOAXO0/1 BbI-
pakeH B Auarnoctudeckoil npode Punns. Tect PunHs no3Bosiser cpaBHUTH BO3AYIIHYIO U KOCT-
HYIO IIPOBOJMMOCTb B OJTHOM U TOM K€ yXe€.

Lean padorsl: [IpoBecTn cpaBHEHHE JJIMTEIBHOCTH BOCIIPUATHS 3ByKa KAMEpPTOHA MpU
BO3JIYIIHOH M KOCTHOM IPOBOJUMOCTH 3BYKOB. O3HAaKOMHTBCS ¢ TecToM PUHH? mid auarHo-
CTHKH IaTOJOTHH CIIyXa.

MartepuaJsbl u 000pynoBanme: kamMepToH (256 1y wnu 128 1'y), nepKyCCUOHHBIN MOJIO-
TOYEK, CEKYHIOMED.

Xoxa padorhl. 3Byyaluii KAMEPTOH MPHUKIAABIBAIOT K COCLEBUIHOMY OTPOCTKY BHCOU-
HOI1 KocTu. ClbIIIeH 3BYK, KOTOPBIN MMOCTENEHHO OciadeBaeT 1, HaKOHell, ucue3aeT coBceM. Kak
TOJIBKO 3BYK IEPECTAET OBITH CIIBIIICH, KAMEPTOH MEPEHOCUTCS K yXY: 3BYK CHOBA CTAaHOBHUTCS
cibltieH. [Ipu nopasicenuu 38yKonpogoosiujeco annapama Habaroaemcs oopamuoe seienue:
38yYaUULl KAMEPMOH He CIbIUEH Y HAPYICHO2O0 CYX08020 NPOX00ad U CAbIUUMCS NPU NepeHoce
€20 HA KOCMb.

BrImoHUB BBIIIE TPUBEACHHYIO YaCcTh padOThI, OOHAPY)KHUB OKHJAEMbIE 110 OMHCAHHIO
SABJICHUS, C/IEJIAUTE BbIBOJ OTHOCUTEIBHO YYBCTBUTEIBHOCTH CEHCOPHOI CUCTEMBI K 3BYKOBBIM
KOJICOAHUSIM, TOCTUTAIOIINM BOCTIPUHUMAIOMIMX CTPYKTYP BO3AYIIHBIM IPOBEIECHUEM H KOCT-
HBIM.

Jpyrast 4yacTb pabOThI 3aKIIOYAETCS B HETOCPEACTBEHHOM (PMKCUPOBAHUU JJIUTEIBHO-
CTEU BOCHPUATHSA 3BYKa KAMEPTOHA IPU BO3AYIIHOM U KOCTHOM UX MPOBEAECHUU PELENTOPHBIM
CTPYKTypam.

Eciu oTHOLIEHHE BpeMEHH 3BYy4aHUsl KaMEpPTOHA I BO3AYIIHOM U KOCTHOM IPOBOIM-
MOCTH paBHsieTcs 2:1, To TecT PUHHD Ha3pIBaeTCs MONOKUTENbHBIM (HOpMa). [Ipu ocnabnenun
BO3JIYIIIHON MPOBOJUMOCTH TecT PuHHY cTanoBHTCS oTpunatenabHbiM (1,5:1; 1:2). ITpu momHoii
[JIyXOT€ Ha 3BYK KaMepTOHa 4epe3 BO3/AYyX, HO BOCIPUATHUU €ro 4epe3 KocTh TecT PuHHA 000-
3HAYaeTCs Kak 0ECKOHEYHO OTPULIATENIbHBIN (— o).

Pexomennanun k ogpopmienno padorel. Pe3ynbrarsl paboThl B IPOTOKOJIE BHIPA3UTh
B popMe TaOIHIIBbI, B KOTOPYIO BIHCATh JUIMTETLHOCTH BOCIPHUATHS 3ByKa KaMepTOHA MPHU BO3-
JYIITHOM M KOCTHOM €T0 IPOBEJEHUH, & TAKKE€ PACCUUTAHHOE COOTHOIICHUE ITUX JIUTEIbHO-
CTEH.

[IponsBecTr OLEHKY OMNBITA, OTPA3UB ITO B BBIBOJAX.

Tabmuia 6 [lokazaTenu BO3ayITHONW U KOCTHOW TPOBOJAUMOCTH

YacroTa kose- JImTeNbHOCTh BOCIIPUSATHS 3BYKa (C)
O0aHuil Kamep- | 3BYKONPOBEICHHE Y ucnpITyeMoro
B HOpME
toHa (I'm) IIpaBoe yxo JleBoe yxo
BozaymHoe 75
KoctHoe 35
138 OTHOLIEHNUE UTATENb-
HOCTEl BOCTIPUATHUS 2:1
3BYKa (tBOS; txocr )
Bozaymnoe 40
KocTHoe 20
256 OTHOLIIEHUE UTUTEIBHO-
cTei BoctipusThs 3ByKa | 2:1
(tBo3; txocr )
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Padora 33 Onpenesienne BepxHed U HHKHeH IPAHUL YaCTOTHI KoJIeOaHUil, BOCIIPH-
HMMAaeMbIX YXOM 4YeJ10BeKa

CnyxoBoli aHaJIM3aTOP YEJIO0BEKA 10 CPABHEHUIO CO MHOTUMHU MJIEKOIIUTAIOLMMU BOCIIPU-
HUMAET 3BYKH JIOBOJILHO y3KOM M0JI0Ckl yacToT. HuxkHss rpanuua B peaenax 16 — 22 ', a Bepx-
Hsist — 20 — 22 teicsum 1. B 3penom Bo3pacTe 3TOT AMana3oH HaYMHAST MOCTENICHHO CYKUBASTCS
KaK 3a CUeT HU3KHX, TaK U BBICOKHUX 3BYKOB. OCOOEHHO YMEHbBIIIAETCS BOCIPUITHE BHICOKUX 3BY-
KOB.

Leap padoThl: BBISBICHUE HHAUBHUIYATLHOTO JUANa30Ha BOCIPUHUMAEMBIX CIIyXOM 3BY-
KOBBIX YaCTOT.

MarepuaJibl 4 000py10BaHHE: 3BYKOI'€HEPATOP.

Xoa pa6oTel. BKitouaroT 3ByKOr€HepaTop B OCBETUTENIbHYIO CETh TOPOJCKOI0 TOKA, IIPO-
rpeBaoT npudop. Bee ABIAIOTCS HCHBITYEMbIMU: KaXKIbIA JOJIKEH OTMETUTh T€ CaMble HU3KUE U
T€ CaMbl€ BBICOKHE YaCTOThI, KOTOPHIE OH B COCTOSIHUU BOCIIPUHUMATH CIIYXOM IPH MOCTOSIHHOM
rpomkocTy 3Bydanus (20 — 30 JIb). CuneTs ucnbITyeMbIM HaJ0 OOJBIIYIO YaCTh BpEMEHH JKCIIe-
pYMEHTA HETIOJBUYKHO, HE BEPTETh OJIOBOM.

Cuauana npeabsiBisiercss curHan B 30 — 40 ', 3aTeM yacTora 3BykKa IOCII€IOBATEIBHO
yMeHbIlaercs. [ Ka10ro mociaenyrolero Curuaia Ha3biBaeTcsl ero yactora. [IpucyrcrByro-
nue, ciyiasi, QUKCUPYIOT 3HAaYeHHUE TOM YaCTOThI, KOTOPYIO €Il BOCIPUHUMAIOT.

[Tocne onpenenenns HUKHEH TPAHUIIBI BOCIPUHUMAEMBIX YaCTOT 3BYKa CJIEAYEeT MpPe.b-
SBIIATH 3BYKH C MOCIIEOBATEIbHBIM MOBBIIIEHUEM YacTOThI 10 6 — 10 Thicsay repir (100aBisst 1o
COTHE TepIr). 31eCh MOKHO OOpaTHTh BHUMAHUE Ha OIIYIICHUE YCHJICHHS TPOMKOCTH CHUTHAJIOB,
x0T 3T0ro Het. [IpocTo Kk 3BykaMm CpeHUX YacTOT BOCIPUHUMAEMOT0 JAMAaNa30Ha Halla CEHCOp-
Has cucTeMa HanboJsee YyBCTBUTENbHA (CHUYKACTCS CUIIOBOM TIOPOT BO30YAMMOCTH ).

OT ocTaBiielics MOJOBUHBI CIBIIIUMOTO HaNa3oHa 3BYKOB MPEAbIBIATH CUTHAIIBI, TIO Ya-
crote kpatHbie Teicsiue (11 ToIc., 12 THIC., 20 THIC., 21TBHIC.). KaXKIbIi1 MCTIBITYeMBIN 3aITOMUHAET
4acTOTY 3BYKa, KOTOPBIM OH €Ile CABINT. B 3TOI 4acTu uccie10oBaHus UCIIBITYEMbIE MOTYT Jie-
JaTh Pe3KHe MOBOPOTHI FOJIOBBI, KOTOPbIE MPEMSATCTBYIOT /10 ONpPENEICHHON CTENEeHH HACTYILUIe-
HUIO aJanTaluu, ObICTPO HACTYMAOIIEH TPU BOCIPUSITUN 3BYKOB BHICOKOW 4aCTOTHI.

Pexomennanumn k opopmiieHuro padorsl. [lonydeHHble JaHHbIE 3aHECTH B IPOTOKOJ U
CENIaTh BBIBOJBI.

Padora 34 Jlokaau3anus 3ByKa B IPOCTPaHCTBe (PoJib OMHAYPAJbLHOCTH CJIyXa)

C noMoIbO CIYyXOBOM CEHCOPHOW CHUCTEMBI )KMBOTHBIE M YEJIOBEK MOTYT ONpPEAEsATh
HalpaBJIEHUE 3ByKa W CTENEHb €ro YJAaJeHHOCTH, T.€. JIOKAIM30BaTh HMCTOYHUK 3ByKa. OJTa
CIIOCOOHOCTh HA3BIBACTCS MPOCMPAHCMBEHHLIM CIyXxoM. Jlokanuzamus 3ByKa OCYIIECTBISETCS,
[JIaBHBIM 00pa3oMm, Ojarogapsi CHMMETPUYHOCTHU IOJIOBUH CIIYXOBOH cUCTeMbl (OMHaypanbHBIN
cinyx). IIpocTpaHcTBeHHas JOKaMM3alUsl 3ByKa MPU CIYIIAHUU OJHUM YXOM (MOHAypasbHO)
OCYIIECTBIISIETCS CO 3HAUUTENbHBIMU OIIMOKaMU. Ta oice mpyoHoCcmb JOKAMU3AYUU 38VKA
NPOAGNAEMC S NPU 0OHOCMOPOHHEM HAPYUEHUU CTLYXA.

CriocoOHOCTD OMpeeNaTh HalpaBJIeHUE 3ByKa OCHOBAaHA Ha HECKOJIbKUX (pakTopax.

Bo-niepBbIX, om paznuysl 60 8pemenu npuxooa 38yK0GoU 60HbL K NPABOMY U €6OMY VX .
OOBIYHO OJHO YXO PACHOJIOKEHO Jajblle OT UCTOYHUKA 3ByKa (AL). PasHuily B paccTostHumn
MOJKHO paccyuTath 1o ¢popmyie: AL=dxsin a, rae d — paccTosiHre MEXy ylIaMH, a & — YroJl,
MOJI KOTOPHIM HCTOYHUK 3BYKa PACIOJIOXKEH MO OTHOIICHHIO K HMCHBITYyeMOMY. BpemeHHAs
3agepxka At = AL/V, Tae V — cKopocTh 3ByKa.

Bo-BTopsix, npu 38ykax oo 750 — 800 I'y (¢ 60ab110¥ NITMHOW BOJHBI, CIIOCOOHOM OTH-
0aTh roJIOBY KaK MPENSATCTBUE) — OM pa3sHOCmu (has 36YK0BOL 80IHbl, OOCMUSAIOWUX NPABO20 U
J1e6020 yXxa.

W, B-tpetbux, npu yvacmomax ceviuie 800 'y (T.e. ¢ JNIMHON BOJHBI MEHBILIEH IBOMHOTO
PacCTOSIHUS MEXAY yIlIaMH — MeHee 42 c¢M) onpe/eieHrue HalpaBJIeHHOCTH 3ByKa OCYIIECTBIIA-
€TCsI 10 PA3HOCMU 2POMKOCTU 38YKA: OIIMKANIINM K HCTOUHUKY 3ByKa YXOM 3BYK BOCIIPHHHMA-
eTCsl IPU TaKUX YacTOTaxX Kak 0oJiee MHTEHCHUBHBIN.
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Leap padoThl: yoenuThcss B HEOOXO0AUMOCTH OMHAYPAIbHOTO ClyXa JUIsl YeTKOU JIOKa-
JU3allud UCTOYHHUKA 3BYKA.

MartepuaJbl 1 000pya10BaHHE: KAMEPTOH, MOJIOTOYEK.

Xoa padoThl.

HccnenyeMoro ycaxuparoT Ha CTYyJI CIIMHOM K MCCIEAOBATENIO. VICIIBITYEMBIid 3aKpbhIBACT
171233, OH He JI0JIzKeH MPOU3BOIUTH BO BPeMsl ONbITA I0BOPOTOB I'0JIOBBI M Kopityca. CHavyasa rmpoBepsieTcst
CIIOCOOHOCTB JIOKATM3ALMH 3ByKa OMHAYpaTbHO (TPY CITYILIAHUH ABYMS YILIAMH). DKCIIEPUMEHTATOp JCPKUT
KaMEepTOH CIIpaBa WM CJieBa OT HCTIHITYEMOT0 Ha PaCCTOSIHUM OKOJIO METPA OT HEro, Ha 2 — 3 CeKyH/IbI BbI3bIBAS
€r0 3By4aHHe, IOTOM C JPYTrOM CTOPOHBI, 3311, HA Pa3HBIX YPOBHSIX, HAJI FOJIOBOM. KaxKIIbIii pa3 UCIIbITYEMBbIiA
onperersieT U MoKa3bIBaeT KapaH/IAIoM B BBITAHYTOM pyKe HarpasiieHHe 3Byka. OcTalbHbIe B IPYIIIe BHUMA-
TEJTbHO HAOIIO/IAFOT, MOJTYA, 3aIIOMHHAST BCE OCOOSHHOCTH HICTIHITYEMOT'O B JIOKTH3AIH MM 3BYKOB.

Iocrie sToro mcceoBaHYs UCTIBITYEMBIN B OJTHO YXO 3aK/Ia/IbIBACT BaTHBIA TAMIIOH, U BCE MOMEHTBI
OIIbITA [IOBTOPSIOT.

YOemmThCs, 4To MOHAYpaTbHas (OIHUM YXOM) JIOKATIM3ALIMS 3BYKOB ropaszio ciiabee OUHAYpaTbHOI.

MOXHO pacIMpUTh KCIIEPUMEHT: Pa3pellUTh UCIILITYEMOMY C 3aTAMIIOHMPOBAHHBIM OTHUM YXOM
BpalLiaTh FOJIOBOM, ONPE/IeNisisi HAPABJICHHE UCTOYHUKA 3BYKa. TOUHOCTB JIOKATM3ALIMH 3BYKa BO3PACTET, HO BCE
PpaBHO OYJIET XyKe, YeM IPU OMHAYPATHHOM CITyXe€.

Pexomennanum k oopmiiennio padorsl. [Iponenars padoty, omicars ee X0/ BBITOIHEHHS, MOITy-
YeHHBIC Pe3YJIbTaThl 1 HAOIOZICHHSI BHECTH B TIPOTOKOYI, JaTh OOBSICHEHHS HAOMFOAAeMBIM (aKTaM.

KoHTpoJsibHBIE BONIPOCHI
Kakoe 3BykonpoBenenue 6osee 3pGeKTHBHO?
Kakue HapymieHus ciyxa BbISBISIFOTCS po0Ooit Punu??
O 4eM CBUIETENBCTBYET OTpULIATENbHBIN TeCT PUHHA? beckoHeuHO OTpULIaTeNbHbIN?
Kakwue 3BykoBBI€ YaCTOTHI BOCIIPUHUMAET Y€I0BEK?
B uem npenmymiecTBa OuHaypanbHOTO ciiyxa?
KakoB MexaHU3M JIOKaIU3aluy HU3KOYaCTOTHBIX 3BYKOB?
KakoB MexaHN3M JIOKaJIu3alui BbICOKOUYAaCTOTHBIX 3BYKOB?

NookrwnpE

3ansarue 12

Padora 35 HabGsroneHue nociieiCTBUI pa3pylieHusi BeCTUOYJISAPHOIO annapara y Jis-
ryHIKH

Ponb nonykpyKHBIX KaHAJIOB Yy JIATYLIKH MPOSIBIISIETCA KaK B II03€, TaK U BO BPEMs Iiepe-
MEIIEHNUH Ha cyllle U MmiaBaHus B Boje. [locne olHOCTOpOHHEr0 pa3pylieHus TOTyKPYKHbBIX Ka-
HAJIOB Y JIATYIIKU HApYyIIAETCsl TOHYC OJHOM ITOJIOBUHEI Tena. [lociie 1ByCTOpOHHErO pa3pyleHus
MOJIYKPYKHBIX KaHAJIOB 0OpallaeT Ha ce0si BHUMaHUE pe3Koe HapyllIeHHe TIaBaTeIbHbIX JABMKE-
HUM.

Heawb padotsl: MccnenoBaTs HapylIeHUs: TOHyCa U JIOKOMOLIMY Y JISITYIIKH TOCJE pa3py-
IHIEHUs y Hee JTaOUPUHTOB.

Marepuanbl U 000pyI0BaHMe: JIATYIIKA, TPENapOBAbHBIA HA0Op, BaTHBIC TAMIIOHHI,
MapJIs.

Xox pat6orsl. [Io10MTH K MOMYKPYKHBIM KaHAJIaM JIATYIIKH JIETKO 4epe3 MOJIOCTh pTa.
3aBepHYTh B KyCOUEK MapJjH JATYIIKY. B3sSTh €€ B JIeByI0 pyKy Tak, YTOOBI €€ CIUHKA Jie)Kasa Ha
nanoHU. [ TMHIIETOM OTTSAHYTH HHKHIOIO YEIIFOCTh U IPUXBATUTH €€ MapJiei, B KOTOPYIO 3aBEPHYTa
asrymka. CkanbleneM pa3pe3aTh CIU3UCTYI0 000J0YKY BJOJIb OCHOBHOM KocTH. Ecnu pa3asu-
HYTb Kpasd paHbl, TO BUAHO, YTO OT OCHOBHOM KOCTH B IOINIEPECUYHOM HAIIPABJICHUU OTXOIAT ABC
MOJIyOCHOBHBIE KOCTH. C MOTyOCHOBHOM KOCTH CKaJIbII€JIeM COCKAaOIUTh HaIKOCTHHUILY. [IpH s TOM
HAYMHAET MPOCBEYMBATH OCIIBIN KPY)KOK BETMYMHON C MMPOCSHOE 36PHO, KOTOPBIA U MPEICTABIISET
co0OM MOJTYKPYKHBIM KaHai. B 3TOT Genblif Kpy»KOK BKOJIOTh MPENapoBaJIbHYIO UTy U Bpalla-
TEIbHBIMU JIBHKEHUSIMH Pa3pylIaloT JaOUPUHT. Yepe3 HEeCKOIbKO MHUHYT, MOCIE TOTO Kak Jis-
T'YIIKa OMPaBUTCS OT ONEpaIy, HabIIOAATh 3a ee nmoBegeHueM. OTMETUTD, YTO JIATYIIKA TPUHH-
MAaeT XapaKTEepHYIO M03Y: C ONIEPUPOBAHHON CTOPOHBI KOHEYHOCTH OKA3BIBAIOTCSI HECKOJIBKO MOJI-
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TSAHYTBIMH, a C IPOTUBOIIOJIOKHON — BBITSHYTBIMH; T0JIOBA JISTYIIKUA U KOPIYC IMTOBEPHYTHI B OTIE-
PUPOBaHHYIO CTOPOHY. [Ipy mpblkKaXx JATyIIKa JBUKETCS 10 KPYTY (MaHEXHbIE ABHKEHHU). DTO
paccTpoicTBO KOOPAMHALIMY JBUKEHUSI IPOSIBIIIOTCS U IPU HAXOXKIEHUHM JISATYIIKU B BOJE: IUIa-
BaTeJIbHbBIC IBI)KEHUS TAKXKE COBEPILAIOTCS MO KPYTY.

[Tocne pa3pyrieHus: BToporo JabUpHHTA y JATYIIKA HA0I0JaeTCsl KOMIICHCALUS B MOJIO-
JKEHUM TeNa MPU HAXOXKACHUM €€ Ha Cylle, HO IUIaBaTebHbIC IBUKEHUS OCTAIOTCS HapyIIEH-
HBIMU: OHM CTAHOBSTCSI XaOTUUHBIMH, HApYIIAE€TCS OPUEHTALUS B IPOCTPAHCTBE.

Pexomennaiyn k oopMiIeHHI0 PadoThI. 3aricaTh X0 1 OTIEPAIMH U HAOIIOJaeMYyI0 KapTHHY
B IIOBEICHUH KUBOTHOTO. C/1€71aTh BBIBO/BI O POJIH JTAOMPUHTOB. M300pa3uTh CXeMy MECT pacmo-
JIO’KEHUS JIJAOUPUHTOB Y JISATYIIKH

Padora 36 Had/ronenne BpamareibHOro0 HUCTArMa

[Ipu Bparienuu Tena BOKPYT BEPTHKAIbHOW OCH MPOUCXOAUT BO30YXKICHHUE PELEITOPOB
BECTHOYJISIPHOTO armapara o] BIUSHUEM SHEPTrUU BO3PACTAIONIUX WM YOBIBAIOIIUX YTIOBBIX
YCKOpEHUM. JTO SABISETCS NPUUMHON BO3HUKHOBEHHS 0COO00M pedIeKTOPHON peakluu, KOTopas
HA3bIBAETCSI HUCTarMOM T'0JI0Bbl. HucTarMm rojoBbl NposiBIASETCS B TOM, YTO TOJIOBA BHAYAJIE MEJI-
JICHHO IMOBOPAYMBAETCS B CTOPOHY, MPOTUBOIIOIOKHYIO HAPABICHHIO BpPAILlEH!s, a 3aTeM OBICTPO
BO3BpAIllaeTCsl B UCXOAHOE nosoxeHue. [Ipu Bpamenun taxke HaOI0JaeTcs aHAJIOTHYHOE JIBU-
JKEHHE TJ1a3 — INIa3HON HUCTarMm.

Heap paGorni: HaOII0IATh HUCTAIM TOJIOBBI U IJ1a3 MPU OTKPBITHIX U 3aKPBITHIX I1a3ax,
OTIPEACNUTh JITUTEIILHOCTh HUCTATMOBBIX PEAKIUH.

Martepuanbl 1 odopynoBanue: kpeciao bapanu, cekynaomep.

Xoa pa6otsl. McnbiTyeMoro ycaxxuBaroT B Kpecsio bapanu, 3akpbIBaloT MEpeIHIO0 Mepe-
KJIAMHY Kpecia u mpous3BoasT BpamieHue (10 Bpamenwuii 3a 20 c). Bo Bpemst BpaieHus BHUMa-
TEJIBHO CIEAT 3a OJI0KEHUEM T'OJIOBBI U TYJIOBUIIIA UCIIBITYEMOTO, a TIOCTIE OCTAHOBKH Kpecia —
3a MOJIO’KEHUEM T'OJIOBBI, TYJIOBHINA U TJ1a3. [Ipn HopManbHOM (D)YHKIIMOHATLHOM COCTOSIHUU J1a-
OMpPUHTOB HAOIIOAAIOT HUCTArM TOJIOBBI U TJa3. 3alKChIBAIOT BpEMsl HUCTarMa, YYUTHIBas, YTO
CpemHsisi MPOJAOHKUTENBHOCTD ero nposiBieHus 20 — 30 ¢. OnbIT MOBTOPSIOT, MPEJIOKUB UCTTBI-
TyEMOMY 3aKpBbITh IJ1a3a BO BPEMsI BPAILICHHUS.

Pexomengaunu k opopmiieHuio padorsl. Onumure xoi omnbita. Onpeaenure u 3amu-
LIMTE BpeMs MPOSIBICHUS] HUCTAarMa rojioBbl U ri1a3. CpaBHUTE pe3yJbTaThl Y HECKOJIbKUX MCIBI-
TYEMBbIX.

KonTpoJsabHbIe BONPOCHI.

1. Yem mnpexacraBneH nepudepuyeckuil otaen BecTHOysipHOro ananusaropa? KakoBo
CTPOEHHE PELENTUPYIOIIUX CTPYKTYp?

2. TlpoBojsmue IMyTH U siipa BECTHOYISIPHOTO aHAINA3aTOopa.

3. KakoBa yHkumnoHanbHas poib BECTHOYISIPHOTO aHaIu3aTopa?

Pa6ora 37 Kapra BKycOBBIX N0JI€ii I3bIKA

Bocnpustue XuMu4ecKkuX pa3fpaxxuTesiell BHEIIHEW Cpeibl, TOMUMO JIEUCTBUS UX Ha pe-
LENTOpbl OOOHSTEIHLHOTO aHAJIN3aTOPa, UMEET MECTO U MPU HETIOCPEICTBEHHOM COIPHUKOCHOBE-
HUM psiZia BeleCTB (MPEUMYILECTBEHHO MUIIEBHIX) CO CIM3UCTON 000704KON monocTu pra. [o-
CleHsAs CHa0)XeHa CIElHAbHBIMU pelenTopaMu, SBJSIOUIMMUCS NepudepuyeckuM OTIeIoM
BKYCOBOT'0O aHaiu3aTopa. BKycoBoii aHaIu3aToOp CTOUT Ha CTpake HOPMAIBbHOTO (HYHKIIMOHHPO-
BaHUs OpraHU3Ma, MoJJiepKaHUsI TOCTOSIHCTBA €r0 XUMUYecKoro coctaBa. C ero momMouibio mpo-
U3BOJIUTCSI ONMPOOOBAHME MUINM, aHAIN3 MUIIEBBIX M OTBEpraeMbIX BemecTB. C perentopHoro
M0JI BKYCOBOTO aHAJIM3aTopa IMYCKAETCs B XOJ CIIOKHBINH pedIeKTOpHBI MEXaHU3M ammnapara
NUIIEBAPEHUS.

CreunpuyeckuMu 00pa30BaHUSIMHU, BOCIIPUHUMAIOIIUMU BKYCOBbBIE Pa3pa’KeHUs, SABIIS-
IOTCSI BKYCOBBIE JTYKOBHUIIBI, HAXOSIINECS B CIM3UCTOM 0005I0uKe poTOBOM mojocTH. Ha s3bike
BKYCOBBI€ JTYKOBHIIBI COCPEIOTOUYEHBI B COCOUYKAX, KOTOPhIE B COOTBETCTBUU C XapaKTEPOM CTpPO-
SHHSI JIeJIATCS Y YeJIOBEKa Ha KeJI00OBUIHBIC, TMCTOBUAHBIE U TpuOOBHIHBIC. BKyCcOBBIE JTyKO-
BHULIbI COCTOSIT M3 TOJJEPKUBAIOLINX U BKYCOBBIX KJIETOK, UMEIOT BUJI (OJISHKKH, OTKPBIBAIOILIEHCS
HapyXXy BKYCOBOW Mmopoil. M3 cyOsnmuTenuanbHOro CIuleTeHUs] OJHH HEPBHBIC BOJOKHA BXOJAT
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BHYTPb BKYCOBBIX JIYKOBUII, PYTUE — PACIIONATAlOTCS MEKIY HUMU. Y TTO3BOHOYHBIX )KMUBOTHBIX
HET CIIeUaJIbHBIX BKYCOBBIX HEPBOB U BO30YKICHHE, BOSHHUKAIOILIEE IMPU BKYCOBOM pa3lipake-
HUH, IPOBOJIUTCS B LEHTPAIBHYIO HEPBHYIO CUCTEMY 10 HEPBHBIM BOJIOKHAM YETHIPEX PA3IUUYHBIX
HEPBOB: SA3BIKOTJIOTOYHOT0, OJIYKIAIOLIET0, JIMIIEBOIO U TPOMHUUHOT0. MIX BKyCOBBIE BOJIOKHA B
COCTaBe OJMHOYHOI'O My4YKa BCTYMAIOT B BapPOJIMEB MOCT M 3aKaHYMBAIOTCS B OJHOM M3 saaep (N.
terminalis). Otcrona BkycoBbie BostokHa (Il HelipoH MPOBOAHUKOBOTO OT/IC/Ia AHATK3ATOPA) HIYT
K BEHTPAJIbHBIM M MEAMAIBHBIM sipaM 3pUTeNbHOro Oyrpa. Haumnaromumiics oT HUX TpeTuit
HEHPOH MPOBOJUT BO30YXI€HHE K KOPKOBOMY KOHIY BKYCOBOT'O aHAJIN3aTOpa, KOTOPbIH JIOKAIH-
3yeTCsl B paiilOHE TUIIIOKaMIIA.

Paznpaxaromum aeiicTBreM JUIsi BKYCOBBIX PELIEITOPOB 00J1a/1al0T TOJIBKO PAaCTBOPUMBIE
B BOJIC XUMHUECKHUE BEIIECTBA; HEPACTBOPHMBIE B BOJIC BEIIECTBA — O€3BKYCHBI. Paznnuaror
YeTbIpe FPYIIbl BKYCOBBIX BEIIECTB, BBI3bIBAIOIIMX NIEPBUYUHBIC OIIYIICHUS BKyca: KHCIIOE,
COJICHOE, TOPBKOE U ciajikoe. Pa3miuHbie OTTEHKH BKYCOBBIX OIIYIICHUN SBISIFOTCS
PE3yIbTATOM CIOXKHOTO KOMILJIEKCA pa3ipakeHU, BOCIIPUHUMAEMBIX KaK BKYCOBBIMHU, TaK U
TEMIIEPATYPHBIMH, TAKTUIbHBIMU, OOJIEBBIMU PELIETITOPAM CIU3UCTON 000JI0UKH POTOBOI
MOJIOCTH.

[ToBepxXHOCTD fA3bIKa HEOJJUHAKOBO YYBCTBUTEIbHA K OCHOBHBIM BH/1aM BKYCOBBIX pa3pa-
KHUTEJIeH, YTO SABISAETCS, OUEBUAHO, CIEACTBUEM TOTO, YTO JJIS KaXI0ro U3 4 BUI0B NEPBUYHBIX
OILYILIEHU} BKYyCa UMEIOTCS CHEIMaJIbHbIE PEENTOPhl. Y CTAHOBJIEHO, YTO KOHYMK S3bIKa Haubo-
jee BO30y/IMM 110 OTHOIIEHUIO K CIaJIKOMY, OOKOBasi IOBEPXHOCTh Cpe/IHEH YacTH sI3bIKa — K KUC-
JIOMY, OCHOBaHHME s13bIKa — K TOPbKOMY, KOHUMK U Kpas sA3blKa — K cojieHoMY. Pa3znpakenue cpen-
HEH YacTu CIMHKHU SA3bIKa TOYTH HE BbI3BIBAET BKYCOBBIX OLIYLICHUH.

JlelicTBUEM pa3uyYHbIX (PapMAKOIOTHYECKUX BEIIECTB MOKHO M30MPATEIbHO HIIU CTPOTO
[I0CJIEI0BATENIBHO BBIKIIOYUTh Pa3IMUHbIe BU/Ibl BKYCOBOI UyBCTBUTEJIBHOCTH.

Heab padoThl: BHISBICHHE YYaCTKOB CIIM3UCTOH SI3bIKa, CIIEUAIN3UPOBAHHBIX K BOCIIPH-
ATUIO ONPEJEIIEHHBIX BKYCOBBIX pa3Ipa’KeHUM.

Marepuanbl u o6opynoBanme. [lItatus ¢ mpodupkamu, 40 %-it pactBop caxapa, 20 %-i
pacTBOp noBapeHHOH coun, 20 %-11 pacTBOp YKCYCHOM KUCIIOTHI, 10 %-i1 pacTBOpP COJITHOKUCIIOTO
XUHUHA (MOYKHO 3aMEHUTh pacTBopoM | Tabierku nesomuueruHa B 100 — 150 mi Bojbl), cTek-
JISTHHBIE OIUIABJICHHBIE NAJIOYKH, JUCTUIIIMPOBAaHHAs BOJA, CTAKaH.

Xona padorel. McciaenyeMoMy IpeyiokKUTh OTKPBITh POT U BBICYHYTH A3bIK. CTEKITHHON
NAJIOYKOM MOCJIEI0BATEIBLHO HAHOCUTD Kanenbku 40 % pacTBopa caxapa Ha KOHUUK sA3bIKa, Kpas,
CPEIHIO0 YacThb sI3bIKa, KOpeHb. KaxkIplil pa3 crpaiiuBaTh UCCIEAYEMOT0, YTO OH omrymiaet. [1o-
cJie KayKA0H MpoObI UCCIIeyEeMbIi JOKEH MPOMOJIOCKaTh POT AUCTHIUIMPOBAaHHON Bool. HTep-
BaJIbl MEX/Yy OTJEJIbHBIMU HAOIIOEHUAMMU (T10CIIE KayKI0M KarelbKH) JOJDKHBI ObITh HE MEHee 2
MmuH. [Iponenates To ke camoe co BCeMU IPYTMMH pacTBOPAaMHU: YKCYCHOM KHCIIOTBI, COJISTHOKHC-
JIOTO XMHWHA, ToBapeHHo comnu. [lomyuyeHHble TaHHbIE B BUJIE TOUEK ONPEAEIEHHOTO I[BE€Ta HaHe-
CTH Ha KapTy, CXeMaTUYECKH HU300pakarolyt0 HOBEPXHOCTD S3bIKA.

Pexomennauun k ogopmienno padorsl. OGopMUTH MPOTOKOJ OMbITA, U300pa3UTh
KapTy BKYCOBBIX IOJIEH SI3bIKA.

KoHTpoJibHbIE BONIPOCHI.

1. 3HaueHue BKyCOBOIO aHaJIM3aToOpA.

2. CtpoeHne BKYyCOBOTO aHAIM3aTopa.

3. BkycoBbI€ 10J151; OCHOBHBIE M KOMIIEKCHBIE BKYCOBBIE OIIIYIICHHUS.

4. YcnoBusi, I3MEHSIOIINE BKYCOBBIE OIYIIEHHUS, 3HaYEHHE YCIOBHOPE(DIEKTOPHBIX (hak-
TOPOB.

Tema 5. ®U3n0I0THSI IBUTATEJBLHOI0 annaparta
3anstue 13
Tect «Anamu3aropbpy (10 MuH)
Pa6Gora 38 Muorpadusi: 3anuch OIUHOYHOI0 COKPALIEHUS], IJIAJIKOT0 M 3y04aToro re-
TaHyca
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CkenerHasi MpIlIIa 00JIAAae€T COKPATHMOCTHIO, T.€. CIIOCOOHOCTBHIO IPU BO30YXKICHUH
U3MEHATh CBOIO JUIMHY WJIM HampsbkeHue. B jaGoparopHOM 3KclieprMEHTe Ha M30JIMPOBAaHHOM
MBIIIIE TMPU OJMHOYHOM paA3IPAKEHUU MOXKHO IMOJIYUYUTh OOuHouHoe cokpaujenue. 1lo
JUINTEJIBHOCTH U (pOpME OJMHOYHBIX COKpPALICHUH CYAST O CKOPOCTH COKpalleHWi Mmbluil. B
3aBHCUMOCTH OT HPOJOJKUTEIBHOCTH OJMHOYHBIX COKpAIICHUH pazanyaroT «OBICTpBIE» U
«MEJICHHBIE» MBIIIIIBI.

B o1MHOYHOM COKpAIIEHNH BBIIIENAIOT HECKOJIBKO (a3. CokpalieHne HaunHaeTcs He cpasy
IPY HAHECEHUHU pa3pakeHUs, a CIIyCTs HEKOTOpOe BpeMs, HEoO0XOAMMoe JUIsl Pa3BUTHUSA
BO30Y)KJICHHSI B MBIIILE U 3allyCKa B HEH COKPATHTEIBHOIO Mpolecca. JTO BpeMsi HA3bIBAETCS
JIAMEeHMHbIM  (CKpblmbIM) nepuooom. 3a JaTEHTHBIM IEPUOIOM CIENYyeT ¢asa yKopouenus
(coxpawjenus) MBI, CMeHsieMas Ha a3y pacciadnenus. J{as MKpOHOKHOM MBIIIIBI JIATYIIKA
BECh IHKJ OJUHOYHOTO cokpamenus aimutcs 0,11 — 0,12 ¢, marentneiit nepuon — 0,01 ¢, dasza
cokpamenus — 0,05 ¢ ¢aza paccnabnenus — 0,05 — 0,06 c.

Ecnu pa3zapaxars My pUTMHUUYECKUMH UMIYJIbCAMU C 4acTOTOM 1 — 5 uMIynbCcoB B
CeKyHIy (MHTEpBaJ MEXIy HUMHU COOTBETCTBEHHO paBeH 1 — 0,2 ¢, uTo OOJbIIe IIUTEIHHOCTH
OJIMHOYHOI'O COKpAILEHHsI), TO MbIIILA OyAET OTBEYAaTh HA KaXK/Ibli UMITYJIbC OJJMHOYHBIM COKpa-
nieareM. Ecimi sxe mockiiaTh UMITYIIBCHI ¢ 00JIbIIeH yacToTol (6oee 10 umI/c) u COOTBETCTBEHHO
MEHbBIIUMH UHTEPBaJIaMHU, TO BO3HUKHET memanuieckoe COKpalleHue, Wil memarnyc. ITUM Tep-
MHUHOM Ha3bIBAIOT OTBET MBIIIIBI HA PUTMUYECKOE pa3jipakeHue. Eciau Kakaplid OCaeay oMl
UMITYJIbC pa3paxkeHus IPUXOIUT, KOTAa MbIIILA B (ha3e paccinabieHus B OTBETe Ha MpeAbLAYIINi
CTHMYII, TO popma TeTanyca Oyaer 3youamoti. Ilpu yactore pa3apakeHus1, KOTJa HOBBII UMITYIIbC
nomnajaaer Ha (pa3y He 3aKOHUYMBILETOCs] YKOPOUCHHSI MBIl B OTBETE HA NPEAbIAYIINN, TETAaHYC
Oyner cnaowinvim, enaokum. CymMmapHasi aMILIUTY/ja COKpAILlEHUs IPU TETaHUYECKOM COKpalle-
HUM, KaK [IPABUJIO, BBILIE aMIUIUTYAbI OJJMHOYHOTO.

Lesb padoThI: OTYYNUTH 3aIMCh PA3HBIX (JOPM COKpAIICHUH CKEJIETHOW MBIIIIIBI; TPOBE-
CTH aHAJIU3 OJIMHOYHOI'O COKPAILCHUSI; UCCIIEI0BAaHNE MEXaHU3MOB TETAHMUYECKUX COKpAIEHUH.

Martepuanbl 1 000pyA0BaHHe: dJIEKTPOCTUMYIISATOP, SIEKTPOIbl MUOTpapuuecKas ycra-
HOBKa, kumorpad, ¢usuonornueckuii pacteop (0,6 %-it NaCl), gamka Ilerpu, mapneBas cai-
deTKa, JIATyIIKH.

Xoa pa6oTsl. [IpUroToBUTE HEPBHO-MBIIIEYHBIN Mpenapar, YKpEenuTh €ro Ha IITaTHBe
Muorpaguueckoi yctaHoBkH. COeIMHUTE MBIIIILY C 3allMChIBAIOIIMM pblyaroM. HamoxuTe HepB
npemnapara Ha 3JIeKTpoJsl ctumysstopa. [lonBectn nucuuk k Oapabany kumorpada. IlepeBectu
CTHMYIISITOP B PEXKHM OJMHOYHBIX UMITYJILCOB ¢ 4acToToil 1 ['. Pazapaxars HEpB OMMHOYHBIMU
UMITYJIbCaMH, a 3aTE€M 3aIllicaTh KPUBYIO OJJMHOYHOTO COKpAILEHHsI PH ObICTPOM BPALEHUU KH-
Morpada ot pyku (okosi0 1 060poTa B CEKyHIY).

YBenuunBas MociIeJ0BaTeIbHO YacTOTy pasapaxenus 1o 5, 10, 15 u 20 I'n, 3anucars psaa
KPUBBIX, HA KOTOPBIX MBIIIIEUYHbIE COKpAILIEHHUs, OTCTAaBJICHHbIE APYT OT JIpyra Ha BCE MEHbIIUE U
MEHbIIINE HHTEPBAJIbI BpEMEHH, Oy IyT Bce B OONbIIEH cTenenn cnuBaThes. Uepes pasHble (HOpMBI
CTYIEHYATOro 1 3y04YaToro TeTaHyca Mojay4iTh KPUBbIE CILUIOIIHOTO WK TJIAAKOTO TeTaHyca.

AHaJIOTWYHbIE 3aIIMCH MOKHO TMOJIYYUTh U IIPU HEMOCPEICTBEHHOM (IIPSIMOM) paspaxe-
HUH MBIIIIIBL.

Pexomennauum k opopmiiennio padorol. [locie onucanust METOAUKH BBIIOJIHEHUS pa-
00ThI U300Pa3UTh B TETPAJAX KPUBYIO OIMHOYHOI'O COKpAIIeHHsI, 0003HaYUTh (Pa3bl €ro. 3apuco-
BaTh pa3Hble (OPMBI TETAHUYECKUX COKPALICHUH, AaTh 00BSCHEHHE, OTYETO 3aBUCUT dopMa Te-
TaHyca.

Pa6ora 39 Hab.roneHne yroMiieHMsl MbIIIIbI

YToMmiieHHe MBIIIIBI MOKHO BbI3BaTh, pa3/ipaxkasi €€ B TEUEHHE JJIUTEIBHOTO BPEMEHU C
gactoToii 40 — 50 ynapoB B MuHyTy. [Ipy MEHbBIIIEN YacTOTE YTOMJIEHHE HE HACTYIIAET B TEUEHUE
JUIUTETILHOTO BpEMEHH, OOJIbIIIasi YaCTOTa MOXKET J1aTh HE OJJMHOYHbBIE, 8 CYMMHUPOBAaHHBIE COKpPa-
LICHHUS.

VY ToMIIEHHE MBIIIIBI XapaKTEPU3YEeTCsl YBEIUUEHUEM JUIUTEIBHOCTH COKPALLCHHS, YMEHb-
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IIEHUEM aMIUTUTYIbI U TIOSIBJICHUEM KOHMPAKMYpPbl, T.€., HETOJIHOTO PacCIabICHHs MBIIIIIBI 110-
CJIe KaXJIOTO €€ COKpaIlleHHUs, BCIEACTBHE YEro KpUBasi 0 Mepe pa3BUTHs YTOMIICHHUS Bce O0JbIle
U OO0JbIlIe OTXOIUT OT UCXOAHOIO ypoBHS. IIpy NOJTHOM yTOMJIEHMM MBILIIA NIEPECTAET COKpPa-
IaThCs.

Heuan padoThl: HAOIIOAATH YTOMIIEHUE W30JIMPOBAHHON MKPOHOXKHOM MBIIILIBI JIATYIITKH
[IPU OAMHOYHOM PEKUME COKPAIICHU U BBISIBUTH MPU3HAKH YTOMJICHHUSI.

Matepuajbl 1 000py/i0BaHHe. HAOOP MHCTPYMEHTOB JUJIsl IPENapupOBAHUS; PACTBOP
Punrepa; nunerka; Mmuorpaduueckas ycTaHOBKa; KUMOrpad; CTUMYJIATOP € SJIEKTPOJAMHU; JIsi-
ryliKa.

Xoxa padoTtsl. [IpuroroBuTh Npenapar U30JUPOBAHHON UKPOHOKHOW MBIIIILIBI JISITYIIKH, 3a-
KpEIuTh ero B Muorpade, HEpB Ipenapara HaJIOKUTh Ha AMEKTPOAbI cTuMyiaTopa. [Iucuuk npu-
JIBUHYTH K Oapabany kumorpada. Bpamas 6apaban pykoid, cuemnaiite momHslid Kpyr. [Tpu atom [Tuc-
YUK 3alHIIEeT KPYTOBYIO JIMHUIO, COOTBETCTBYIOIIYIO UCXOAHOMY TMOJIOKEHHIO pblyara Muorpada.
[Tocne sToro mpuBeauTe BO BpaileHue OapabaH kuMorpada ¢ MOMOIIBI0 YaCOBOTO MEXaHH3Ma U
pasmpaxaiTe mpenapar ummyabcamu ¢ yactotoi 1 I'm. Ha xumorpade OyayT peructpupoBarbest
KPHUBBIE COKPAIIEHHS MBIIIIIBI HA KOKIbIA pa3apaxaronuii uMnynbsc. Pa3npaxenue npogomkaere
JI0 TIOJTHOT'O MPEKPAIEHUs] COKPAILEHUI.

Pexomennauuu k ogopmiieHn0 padoThbl. 3alUIINTE B TETPAAb X0 padOThI, 3apUCyiiTe
KPUBYIO YTOMJIEHHsI MbIIIIBI. OTMETHTE, KaK 110 MEpe Pa3BUTHS YTOMIICHUSI U3MEHSIOTCS JIN-
TEIbHOCTh U aMILTUTY/Ia COKpaIeHHsI MbIIIIbL. OOpaTuTe BHUMAaHUE Ha MOSIBIICHUE KOHTPAKTYPHI.

Pa6ora 40 Tonyc MbILIIL

Tonnyeckum pedaexkcoM Ha3BIBAIOT MPUPOKIACHHBIN peIeKTOPHBINA aKT, KOTOPBIHM MPO-
TEKaeT OYEHb JUIUTENBbHO, HE OciiadeBasi B TEUEHUE HECKOJIbKUX MUHYT, 4acoB, MHOrAa AHen. K
HUM OTHOCSITCSI: CTOSIHHE Ha HOT'aX, BEPTHKAIBbHOE JePKAHHE T'OJIOBBI, BHITPSIMICHHOE TIOJI0KEHUE
TynoBuIla. ToHNUecKne pedieKCchl OCYLIECTBISIIOTCS Oyarogaps 1eATelbHOCTH CIMHHOTO MO3Ta
U B OTJINYHME OT 0OOPOHUTENbHBIX pe(IeKCOB BOZHUKAIOT INIABHBIM 00pa30M 10| BIUSIHUEM BHYT-
peHHUX pasapaxeHuil (mpornpuoperentopos). PednexropHas nyra ToHumdeckoro pediekca
JIOJKHA COCTOSITh, IO KpaliHEW Mepe, U3 TPEX HEHPOHOB: YyBCTBUTEIBHOIO, HHTPACIIUHAIBHOIO
BCTAaBOYHOTO, UJIM KOOPAUHUPYIOILETO, U IBUTATENBHOTO.

CrulaTenbHblil TOHHYECKHN pedieKec KOHEUHOCTE! MpecTaBiseT co00i OJUH U3 BHUJIOB
TOHUYECKUX pedIieKcoB. ITOT pedIeKc COCTOUT B OJJTHOBPEMEHHOM CTHOaHUM 00€uX 3aIHUX KO-
HeuHocTel narymku. ToHnueckoe crubanne 3alHuX KOHEYHOCTEH MPOSBIISETCS 1aXe B TOM CITy-
yae, KOI'/la JISryIlKa JIMIIEeHa TOJIOBHOI'O MO3Ta U MOJIBEUIEHA 3a HUYKHIOIO YEIIIOCTbh.

ILesan padoThl: HaOIIOJaTh MPOSIBIIEHHE CTHOATENBHOIO TOHYCA U J0Ka3aTh pedieKTop-
HBI MEXaHHU3M €ro MOJAePKaAHUS.

Martepuanbl 1 000pya0BaHMe: JISTYIIKA, ITATUB C 32)KUMOM U TIPOOKOMA, IIpenapoBalib-
HBIM HaOOp, HUTKH.

Xoa pa6oTsl. [IpuroToBUTH CIMHAJIBHYIO JIATYLIKY, IOJIBECUTD €€ 32 HHXKHIOKO UEIIIOCTD K
npoOke mratuBa. OOpaTUTh BHUMaHUE Ha 33/ THIE KOHEYHOCTH: UX YaCTH 00Pa3yIoT C TYJIOBHUIIEM
U MEXY cO0O0M YIIIbl, YTO SIBISETCS NMPOSBICHUEM CIrHMOATEIbHBIX TOHMUECKUX PeQIIeKCOB, OCY-
[IECTBIISIEMBIX CTUHHBIM MO3TOM.

Jlnist J0Ka3aTesnbeTBa TOr0, YTO UMITYJIBCHI JIIsl TOHMUECKOTo pediiekca Crubanus uayT U3
CIIMHHOI'O MO3ra, CIEAYET Iepepe3aTh CeJANINIIHBIN HEPB Ha OHOM cTopoHe. [locne aToro Tonyc
UCUe3aeT, U 3aJIHSs JIallKa JISTYIIKHA 3TOH CTOPOHBI CBUCAET, HE OOHAPYXHUBasi MPU3HAKOB CTUOa-
Hus. OnepupoBaHHas J1anka OMycKaeTcs HUXKe MPOTUBOIIOIOKHOM.

Pexomennauum k opopmiieHHI0 padoThl. 3anucaTh B TETPaIsIX X0/ paboThl, HabIIOAE-
HUS 10 TIepepe3Ku CeAaMIIHOrO HepBa U nociie. CaenaTh BbIBOJIBI.

Pa6ora 41 Onpenesnenne adGCOTOTHON CHIIbI MBIIIIbI

AOCOIOTHAS CUJIa MBIIIIBI U3MEPSETCS] TEM «MaKCHUMAaJIbHBIM 3JIaCTHUYECKUM HaIpsikKe-
HHUEM, KOTOPOE MOKET Pa3BUTh MBIIIIIA B TIOPSIIKE BO30YKICHH IIPU CBOEH €CTECTBEHHOM JUTHEY
(YxTomckwii). Onpenenerue abCOMIOTHON CHITBI MBIIIIBI CBOIUTCS K HAX0KICHUIO HAWMEHbIIICH
BEJIMYMHBI TPY3a, KOTOPHII MBIIIIA HE B COCTOSHUM TOJHSTh, HE OYAy4H pacTAHYTOH B COCTOSIHUN
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MIOKOS.

Heab pa6orei: onpenenutsh abCONIOTHYIO CHIIY W30JIMPOBAHHOW HMKPOHOKHOM MBIIIIIBI
JSITYIIKH.

Martepuanbl U 000pya10BaHMe: MHUOCKOI IIKOJBHOTO THUIA, (U3PACTBOP, MUMETKA, MIpe-
napoBajIbHBIA HAOOP, HAOOP TUPEK OT Pa3HOBECOB Maccoi oT 2 10 20 rpamMm Kaxkaas, JIATyIIKa.

Xoa padorbl. CBEXENPUTOTOBICHHBI HEPBHO-MBIIICYHBIA Mpenapar YKpEIvisiioT B
MHOCKOTIE: OeJPEHHYI0 KOCTOUKY BCTaBUTh B 32KUM, 332 aXHJIJIOBO CYXOXHIIME 3alETIUTh KPIOY-
KOM C KAalpOHOBOIl HHUTKOW; HUTKY MEPEKHUHYTh 4Yepe3 CIHUPAIbHBbIA OJOK HAa OCH CTPENIKH
MHOCKOTa Ha MOJHBIH 000poT. Ha cBOOOAHOM KOHIIE HUTH ClIeNaHa MEeTJisd, Ha KOTOPYIO HYKHO
HaBEIIMBAaTh HArpy3Ky (THPHKH).

[TonOuparoT cuily 1 4acTOTy pa3Apa)xe€HHi, JaoUMX HanboJiee MOIIHBIE [0 OTKJIOHEHHUIO
CTPEJIKU COKPAILEHHUS PY MTOABEIIEHHON K MBIIILE TUPbKE B 5 T.

[Ipenapat He 3a0BIBaTh YBIAXKHATH BPEMsI OT BpEMEHHU (PU3PACTBOPOM.

[ToctenenHo yBeIMUUBaIOT rpy3, mpubasmsis mo S — 10 v (a To u 20 1, ucxoas u3 GyHKIU-
OHAJILHOTO COCTOSIHMS MBIIIIBI), M KaX/IbIil pa3 mocie pa3JpakeHus OTMeYasi, €CTh JIM MOJABEM
rpy3a ([0 OTKJIOHEHHUIO CTPEJIKH MHUOCKOMA) MPU COKpAIleHWU. TakuM crocoOOM HaxoIsT
HaMMEHBIIYIO BEJIMYUHY Ipy3a, KOTOPYIO MBIIIIA HE B COCTOSIHUN O0Jiee TOAHATh. DTa BEIUYHHA
COOTBETCTBYET AOCOIIOMHOU CUJle MblUilbl U BHIPAXKACTCS B TPAMMAX.

Pexomennauuu k opopmiennro padorel. OnucaT METOJUKY BBIIOJIHEHUS paOOTHhI, 3a-
(buKcUpOBaTh MOIYUYCHHBIN pe3yNbTaT. 3aprcoBaTh YCTAHOBKY.

Pa6ora 42 lunamometpusi. OnpenesieHne KUCTEBOH M CTAHOBOM CHJIbI

CunoBble BO3MOKHOCTH OTJIEIbHBIX MBIIII WIIA UX TPYIII ONPEISISIIOT METOI0M OUHAMO-
Mempuu ¢ UCTIOIB30BaHUEM NPUOOPOB Ounamomempos. Hanbosee 4acTo /il OLIEHKH CHIIOBBIX
Ka4yeCTB MBIIIEYHOM CUCTEMBI OPTaHnu3Ma MPUOETaroT K ONPEIEICHUIO CUIIBI MBIIIIII, OCYIIECTBIIS-
IOIIMX CTMOAHWE TaJbIIeB KHCTH, TaK HA3BIBAEMOU KUCMeBoU Culbl, a TAKXKE CyMMapHON CHIIBI
MHOTHX MBIIIIII, Pa3ru0arouX MO3BOHOYHUK — cmaHo8ol culbl. COOTBETCTBEHHO HCIONIB3YIOTCS
CHeIHaJIbHbIE TMHAMOMETPHBI: KCTEBbIE U CTAHOBBIE.

Henp padoThI: 03HAKOMUTHCS ¢ METOJUKON TMHAMOMETPHH, KAKIOMY OIIPENEIUTH CBOIO
KHCTEBYIO CUJTy 00€UX PYK U CTaHOBYIO cuiy. [lomyyeHHble 1aHHbIE UCIOIB30BATh JJISl OLEHKU
(bU3U4ECKOro pa3BUTHSL.

Martepuanbl u 000pyA0BaHMe: KUCTEBOM U CTAaHOBOM AuHaMoMeTpbl. OOBEKT Hccieno-
BaHUSI — YEJIOBEK.

Xona pa6orsl. 1. Onpeodenenue kucmesoii cunvl.

HcnpiTyemblii B TOJI0)KEHUH CTOSI OTBOJUT BBITSIHYTYIO PYKY C JUHAMOMETPOM B CTOPOHY
MO/ MPSIMBIM YTJIOM K TyJOBHINY. BTopas, cBoOoaHas pyka omyiieHa u pacciadnena. [lanbiibl,
00XBaThIBalOIME JUHAMOMETP, C MAKCUMAJIBHBIM YCHJIMEM CKUMatoT ero. Ilo crpesnke auHamo-
MeTpa CHUMaeTcsl pe3ysbTar. BepHyTh cTpenky npubopa B HyseBoe nojoxkeHue. Onpenenenue
KHCTEBOU CHUJIBI PYKH IIPOM3BECTH HECKOJIBKO pa3 uepe3 MUHYTHbIE MHTEpBabl. CHIly MBIIII] OLE-
HUBAIOT IO JyYIIeMY pe3yibTaTy. AHAJIOTUYHO ONPEACTUTh KUCTEBYIO CUITYy JPYTOM PYKH.

2. Onpedenenue cmanoBoll CUbl.

Ha kprok cTaHOBOrO JMHAMOMETpa HaJeTh IPUCOEAUHUTEIbHYIO IJIaHKY (WX LIETb), KO-
TOPYIO, B CBOIO OYepellb, COCIUHHUTH C MOJCTABKOW JUIsS yIOpa HOT Tak, YTOOBI PacCTOSHUE OT
JUHAMOMETpa /10 MOACTaBKH COOTBETCTBOBAJIO POCTY UCHBITYeMOro. MCIbITyeMblil CTaBUT HOTH
Ha TOJ/ICTaBKY, COTHYBIIKNCH B Ta300€IPEHHBIX CyCTaBaxX, 00XBATHIBAET IBYMsI PyKaMH PYKOSTKY
nuHamoMeTpa. C BBIIPSIMIIEHHBIMH B KOJICHSIX HOTAMH M JIOKTEBBIX CYCTaBaX pyKaMH ¢ MaKCH-
MaJIbHOM CHUJION MOTSAHYTh PYKOSTKY BBepX, BeipsaMisis Tynosuine (BHUMAHMUE: osuscenue
OCYUeCmeisims NIA6HO U C RPOZHYMOL CHUHOU 60 u30excanue mpaem nozeonounuxa!). Ipo-
U3BECTHU OIpeziesieHue 3 pa3a ¢ UHTEpPBaJlaMU B HECKOJIBKO MUHYT, BBIYMCIIUTh CPEJHEE 3HAUECHUE
CTAaHOBOM CHJIBI.

Pexomennanuu k ogpopmiieHnIo padotsl. [lonyueHHbIE pe3ysIbTaThl HCCIIEI0OBAaHUS BHE-
CTU B IPOTOKOJI. CpaBHUTH KUCTEBYIO CUITY TPABOM U JIEBOU PYK.
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Padorta 43 Dpromerpus. BoisiBiieHre cpeHHUX HAIPY30K H CpeiHEr0 pUTMa HMKJIH-
YeCcKHUX ABMKECHUNI

dusnueckas paboTa XapakTepu3yeTcs KOJTUIECTBOM YYaCTBYIOIIUX B HEH MBIIII, CHIIOH U
JUINTEJILHOCTBIO MBIIIEYHON paOoThl. L{ukianueckas MbliieyHas paboTa 3aBUCUT TaKKe OT pUTMa
COKpAIIICHUH 1 pacciabIeHuii MBI,

PaboTta MbIIIIBl U3MepsAeTCss MPOU3BEIEHUEM MAacChl MOAHATOrO Ipy3a Ha BBICOTY €ro
noJxbeMa.

Mertoauka, 03BOJISIONIAst TOJYYUTh JAHHBIE 71l pacyeTa BbITOJIHAEMON (pU3NUECcKOi pa-
0OTBI, HA3BIBACTCA HPTOMETPUEH, UCTIOIB3yEMBIN TIPUOOP — IPTOMETPOM.

Ilesan padoThl: HccieJOBaHUE BIUSHMS HAarpy3KH U pUTMa JBM)KEHUM Ha BEJIMUYUHY pa-
OOTHI.

Matepuaibl 4 000py10BaHMe: SPrOMETP IIKOJIBHOIO THIIA, METPOHOM M Habop Ipy30B
(0,5; 1,5, 3 kr). OOBEKT UCCIIeIOBAHUS — YEJIOBEK.

Xoa padotsl. VcnbITyeMblil caauTces Ha CTYyJ psAAOM CO CTOJIOM, Ha KOTOPOM YCTaHOBJIEH
sprometp. Ilpeannedse nCHBITYyeMOro MoMemaT B (hukcatop pyku. BepTukanbHble CTONKH C
JIByX CTOPOH OI'PaHMYMBAIOT OOKOBbIE JBMKEHUS Ipeaiuieubs. KucTb pyku oxBaTbIBaeT mepej-
HIOI0, HEMApHYIO0 BEPTUKAIbHYIO CTOMKY. Ha yka3zarenbHbIil majiel] HaJeBatoT KOJIbLIO, KOTOpOe
TOHKHMM TPOCOM yepe3 OJIOK CBsA3aHO ¢ rpy3oM. Ha onHOM ocu ¢ 6110KOM 3aKkperieH pugeHbli
Oapaban. [Ipu mogbeMe rpy3a BpamieHue 06J10Ka coueTaeTcs ¢ BpalieHueM 0apabaHa, a MEX Ty HUM
U IIPYOKUMHBIM PE3MHOBBIM BaJIMKOM JIBUKETCSI C COOTBETCTBYIOIIEH ABUKEHUSM CKOPOCTBIO U3-
MepuTenbHas jieHTa. OueHky padoThl MPOU3BOIAT 1O JUTMHE BHITYIIEHHON MpH paboTe JICHTH U
BEJIMYHMHE TPY3a.

Pabota ocyriecTBisieTcs ¢ ONpeeICHHBIM PUTMOM, 33aBa€MbIM METPOHOMOM.

3aoaua 1. 3asucumocms pabomsi om maccel epys3a.

K tpocy spromerpa, nepekuHyToMy yepe3 0JIOK, OJIBEIIUBAIOT OAUH U3 IPy30B (Maccoi
B 0,5, 1,5 unu 3 kr). Brimouator MmerpoHoM ¢ yactotoit 60 curnanos/muH (30 1BUXKEHUN B MUHYTY)
Y PEKOMEHYIOT UCIIBITYEMOMY OJHUMATh IPY3, T.€. 10 KaXKJI0MY CUTHAITy Cru0aTh U pa3rudaTh
yKa3aTeabHbIN MAJIEll B pPUTME METPOHOMA, MBITAsICh COXPAHUTH KaK MOYKHO JOJIbILIE MAaKCUMAaJlb-
HYIO aMIUIUTYly IBM)KEeHUH. PaboTy mpoaoikaroT 10 MOJHOTO YTOMJIEHUS, T.€. JO MOMEHTA, KO-
r1a MBIIIIIBI Tajblia nepecTalT cokpamarbes. [lo Gpopmyne A = Ph BBIUHCISIOT BeNUYUHY pa-
60T1hI B kr*M (P — mMacca rpy3a B kr, h — cymMMapHas BbICOTa TOJbEMa, BHIYUCIIAEMAs TI0 UTHHE
BBINYILIEHHOH JIEHTHI B METPaX).

[Tocne 10-munyTHOTO OT/IBIXA PAOOTA MTOBTOPSIETCS C TEM YK€ PUTMOM, HO C IPYTOM HArpy3-
KOH.

OuepenHol MOAXO0A — C TIOCTEAHEN HATPY3KOM.

3aoaua 2. 3asucumocms pabomul om pumma 08UHNCEeHULL.

[Ipu ucnonHeHun 3TOM 3a1a4M pUTMUYECKass paboTa OCYIIECTBISETCS MPU MOCTOSHHOM
Harpyske B 1,5 Kr, HO ¢ pa3HbIM puTMOM JiBHkeHuH. [locne kaxaoro sramna paboThl UCTIBITYEMBIH
otapixaet 10 — 15 muH.

I1epBbIif mogxoa — paboTa OCYIIECTBISIETCS 1101 METPOHOM € 4acTOTOM 30 CUTHAJIOB B MU-
HYTY (IBHMXEHUI Mpu 3TOM puT™me Oyzer 15).

Bropoii moaxon — paboTa moa METPOHOM ¢ 4acTOTOM 60 CUTHAIOB B MUHYTY (JIBM)KEHUH
npu 3ToM putme Oynet 30).

Tpetnii noaxoa — paboTa OCyIIECTBIIACTCS MOJI METPOHOM € 4acToToi 90 CUTrHaJIOB B MU-
HYTY (IBMXEHUI pU 3TOM puTMe OyzeT 45).

Pexomennauum k ogopmiaenuio padorsl. OPopMUTE IPOTOKOIJ C ONUCAHUEM MPUOOpa
U METOJUKHU paboThl. Pe3ynbTaTel vccae10BaHusl BHECTH B TaOJUIBI POAHATIN3UPOBATh UX, Clie-
JaTh BBIBOJBI.

Tabauua 2 BiausiHue HArpy3KH HA BeJIMYUHY padoThl

PutMm nBmxenuii B Bennuuna paboTsr
JlnuHa TeHTHI (B M)
MUHYTY (B Kr*M)

Harpy3ka (B k)
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0,5 30
1,5 30
3,0 30

Tabnuua 3 BiausiHue puTMa Ha BETMYUHY PaOOTHI

PutMm nBmxenui Benuunna paboTsr
Harpy3ka (B kr) B MHHYTY JlnvHa IeHTHI (B M) (B Kkrom)
15 15
1,5 30
1,5 45

KonTpoJibHbIE BOIPOCHI
OYHKIMOHATHHBIC THITHI CKEJIETHBIX MBIIICYHBIX BOJIOKOH.
CtpoeHue nonepevyHo-MoJI0CaThIX MBIIII. YIbTPAacTpOeHUE MUODUOPUILIL.
OauHOYHOE COKpaIleHHe, ero (asbl.
Kak u3MeHSI0TCS OTMHOYHBIE COKPAILIEHUS MBILIIBI TPH YTOMJICHUH?
Uro Takoe Teranyc? KakoB MexaHu3M ero oopasoBanus?
Kakue ¢popmsl TeTanyca paznugarot? OT yero 3aBUcUT Gopma Tetanyca?
UTo HaA3bIBAIOT MBIIICYHBIM TOHYcOM? KakoB MeXaHU3M €ro MPOSIBIICHUS?
KakoBbl pa3Hble CIOCOOBI BBIPAKEHUS CUIIBI CKEIETHON MBIIIITHI?
KakoBBI METOIBI PETUCTPALINN U U3YUCHUS BETMUNHBI PAOOTHI MBIIIIIHI?
10 Ot kakux (akTOpOB 3aBUCUT PaOOTOCMIOCOOHOCTH MBIIII MPU AUHAMUYECKOHN U CTa-
THYECKOU paboTe?
11. B uem cyTh 3aKOHA CpPETHUX HATPy30K?
12. KakoBBI IpHYUHBI YTOMIICHHUS MBIIII] H30JMPOBAHHOTO TIperapaTa U B IIeJIOCTHOM Op-
raHusme?

CoNoR~ LN E

Tema 6 ®Pu3noa0rus IHAOKPUHHON CHCTEMBbI
Bomnpocke! 1151 caMonoaroToBKu

1. Perymsauus ¢usnonorndyeckux ¢yHkuuid. Helipo-MMMyHO-3HAOKpPHHHAS pETyIISIUsL.
Kitaccnueckast 3HIOKpUHHAsA CHCTEMA U €€ PETYISITOPHAs POJIb.

2. OOue NpUHLIMIBI U MEXaHU3MbI CAMOPETYJISIIIMK Opranu3Ma. Posib HepBHOMH, SHIO-
KPUHHOW, UMMYHHOU CHCTEM.

3. Tomeocras. [1ytu HagexxHOCTH (DYHKIIMOHMPOBAHUS OpraHU3Ma Kak OMOJIOTHYEeCKOH
CHUCTEMBI.

4. HeiiporymopanbHas peryasius GyHKIui opranuzma. Poib runoranamyca.

5. T'mnoranamo-HeiiporunodpuszapHas M THIIOTAIaMO-a/IEHOTUIIOPU3ApHAs CUCTEMBI.
MexaHu3Mbl HEUPOCEKPELUU.

6. Ilonarue o ropMoOHaXx, BHJBI TOPMOHOB, THITEI (PU3UOJIOTHYECKOTO ACUCTBUS TOPMO-
HOB.

7. .CoBpeMeHHbIE B3IJIAbl HA MEXAHU3MbI BIUSHUS TOPMOHOB: PEIENTOPHl U BTOPbHIE
IIOCPEIHUKH.

8. Pousib S)HIOKPUHHOMN CHCTEMBI B PETYJISALMH MIPOLECCOB POCTa, PA3BUTHS, Pa3MHOXKeE-
HUS, pa3sHbIX (JOPM aJlalTaluy, TOBEICHHS.

9. BsaumopeicTBuE kKelie3 BHYTPEHHEH CEKPEInH.
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10. I'unoranaMuyeckue peau3uHr — GaKTOpbl (TMOSPUHBI M CTATHUHBI), KAK CUTHAJIbHbIC
MOJICKYJIBI.

11. Crpyktypa u ¢yHKIMU TUNIOPH3a, CEKPETUPYEMBbIE TPOIMHBIE U AP PEKTOPHBIE TOp-
MOHBI, UX POJIb B OpraHU3MeE.

12. Hannmoueunuku. Ctpoenue u QyHKIMHA. ' OpMOHBI MO3TOBOTO CJIOSI HAJIITOYECYHHKOB.

13. Crpecc, ero mexanusmsl. Poib runoranamyca, runopusa, HaJano4eYHUKOB.

14. T'opMOHBI KOpPBI HAITOYEYHUKOB — KOPTUKOCTEPOUAbI. POJIb MUHEPAIKOPTUKOUIOB
[JIFOKOKOPTUKOM/IOB.

15. DupokpuHHAs QYHKIHS MOIKEITYI0UHON JKene3bl. IHCYTUH U TIIIOKaroH: y4acTue B
MeTa0O0JIMUECKUX MpoLeccax.

16. DOnu¢u3s u poab METAaTOHUHA y )KUBOTHBIX U YEIOBEKA.

17. HluTtoBuaHas xkene3a, ee TOPMOHBIL, UX (u3nosoruueckoe aeiicreue. Ilocnencrus ru-
1ou TUNep(YHKINH MU TOBUIHON KEJIE3bI.

18. OxonoumuTOBUAHBIE *Kele3bl (apaTrOPMOH), YIbTUMAOPOHXHAIbHbIE KIETKU (Kallb-
LUTOHUH). DHJOKPHUHHAs QYHKIMS IOJKENYI0UHOH JKeJIe3bl U €€ TOPMOHBI (MHCYJIMH, TIFOKAaroH,
CEKPETUH, COMAaTOCTaTHH).

19. Anpporensl, ux GU3HOIOTHYECKAs POJIb. YYacTHE B IIOJIOBOM CO3PEBAHHH.

20. DcrporeHsl, ux GpU3NOIOrUYecKas pojb. Y4yacTue B I10JOBOM CO3peBaHHUU. JKeHCKuit
IIOJIOBOW LIUKIL.

21. Buasl ropMOHOB MUILEBAPUTEIBLHON CUCTEMBI, MX (PU3UOJIOIHUECKOE ACHCTBHE.

22. Tlonsarue o qudQy3HOIN SHAOKPHUHHON cucTeMe (TpocTarjaHInHbl, PEHUH, CEKPETHH,
IpeCepAHbIM HATpUHypeTUUECKUI NenTu, MHTepMeaAnHbl). ['opMOoHanbHast GyHKLNS SHAOTEIUSL
(9HIOTEIMHBI U MOHOOKCH]T a30Ta).

Tema 7 ®U3H0JIOTHS CHCTEMBI KPOBH
3anstue 13
Tect «/IBurarejabHblii annapar» (10 MuHyT)

PaGota 44 PaccmaTrpuBanue o MHKpPOCKOIIOM Ma3KO0B KPOBH JIATYIIKHU M YeJI0BeKa

[Ton MUKpOCKOIIOM B Ma3zKax KpOBH, IPEXkAE BCEro, BUAHBI SPUTPOLIUTHI, CAMble MHOTO-
YHCJICHHBIE U3 KJIETOK KPOBU. DTH KJIETKU B MPOLIECCE IBOIOLMM MIPUHSIN Ha ce0sl BaXKHEHIIYIO
(GYHKIMIO — TPAHCIIOPT KUCJIOPOJa U OTYACTH yrieKucioro rasa. [lepenoc kucinopoaa ocyuecTs-
JsIeTCs. HaXOSIIUMCS B 3pUTpoLUTax reMorao0uHoM. C 3Bomonyeit AKUBOTHBIX CBSI3aHO TOBBI-
[IEHHE UHTEHCUBHOCTU OOMEHa BELIECTB, U B COOTBETCTBUHM C YBEIMUHMBAIOIIEHCS TOTPEOHOCTHIO
B KHCJIOPO/I€ MOBBIIIATACh YUCICHHOCTb, MEHSUTUCh (pOpMa, pa3Mep U CTPOEHUE SPUTPOLIUTOB. Y
JSATYIIKU 3PUTPOLUTHI KPYIHbIE, UMEIOT (DOPMY YIIJIOLIEHHBIX JIJIMIICOMAOB U COJEpKaT sAapa.
OpUTPOLIUTHI YeTIOBEKA UMEIOT (POPMY ABOSIKOBOTHYTHIX AUCKOB, Oe3bsaepHble. braroaaps stomy
U LIGHTP SPUTPOLINTA, U €ro NnepupepuyecKrue yHacTKH pacroaokeHbl OJU3KO0 K €ro MOBEPXHOCTH,
4TO CIOCOOCTBYET OBICTPOMY M JIyYLIEMY HACBILICHUIO KUCIOPOJIOM. Pasmep spUTpOLUTOB Mai
(muametp 7,2 — 7,7 MKM), HO UX KOJIMYECTBO BEJIUKO, YTO HapsAy co cuernuduaeckoirt popmoit
YBEJIMYMBAET OOIIYIO JbIXaTEIbHYIO TOBEPXHOCTb.

Ieas padorei: PaccMoTpeThs MO MUKPOCKOIIOM 3PUTPOLIMTHI KPOBH JIATYIIKHA M YeEIIO-
BEKa, BBIIBUTH PA3JINUMs MEXy HUMHU 10 popme, pasMepy, CTPOCHUIO, CBSI3aB UX C XapaKTepoM
HBOJIIOLIMY OCHOBHOM (PYHKIIMH OpraHU3Ma.

Martepuanbl 1 000pyaOBaHMe: MUKPOCKOI, OKpPAILIEHHBIE Ma3KW KPOBH YEJIOBEKA U JIs-
TYLIKH.

Xona padotbl. PaccMmoTpute mpu 00JBIIOM YBEIMYEHHMH MUKPOCKOIA Ma3Ku KPOBH YeIlO-
Beka u Jarymku. OOparute BHUMaHue Ha GopMy, pa3mep, HaTMYKe WK OTCYTCTBHE AIpa B OpUT-
poLHuTax.

Pexomenpauum Kk opopmiieHuro padorbl. BHecuTe B IPOTOKOJ BBIABICHHBIE PA3IYHUS,
00CYX/IeHUE UX U BBIBOJbI. 3apUCYHTE SPUTPOLIUTH KPOBHU UEJIOBEKA U JISTYIIKU B TETPAIH.

Pabora 45 Ha0mnronenne 0cCMOTHYECKMX SIBJICHHI B JPUTPOLIMTAX

JKu3HenesaTenbHOCTh 3PUTPOLUTOB MOXKET IHOJACPKUBATHCS TOJIBKO NPU YCIOBHUHM HX
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HaXO0X/IECHUS B U30TOHUYECKOM PacTBOPE, T.€. paCTBOPE, KOHLIEHTPALUS COJIEH B KOTOPOM Takas
e, Kak U B Iu1a3Me KpoBH. IIpu 3ToM BeieicTBUe paBeHCTBAa KOHIIEHTPALUU coslel He OyJeT o1-
HOCTOPOHHETO TOKA XUAKOCTU U3 IPUTPOLIUTA B pPaCTBOP WM U3 PACTBOPA B APUTPOLIUT.

Ecnu jxe TOMeCTUTh 3pUTPOLIMTHI B THIIOTOHUYECKUHA PACTBOP, T.€. B PACTBOP C MEHbILIEH
KOHIICHTPALMEH COJIeii, UeM B IIa3Me KPOBHU, TO BOJIa YCTPEMHUTCS B OPUTPOLIHT, TA€ OOJIbIIE KOH-
LEHTpaLMs COJEH, T.€. B CTOPOHY OOJIBIIEr0 OCMOTHUYECKOTIO JAaBICHUS. DPUTPOLUTHI IIPU 3TOM
paz0yXxaroT U JIONAIOTCS.

Ecnu xe 3puUTpoLUThl HAXOJATCS B PACTBOPE, I'/le KOHLIEHTpaLus cosiel 0oJIbllle, YeM B
KPOBH, TO BOJIa B CHITY T€X ke (PakTOpoB OyJeT BHIXOAUTH U3 3PUTPOLIUTOB, U OHH OyIyT CMOp-
muBatkcs. Kposu yenoseka n3otoHndeH 0,9-IpoLEeHTHBINA PacTBOP XJIOPUCTOrO HATPUs, a KPOBU
asrymky — 0,65-iponeHTHBINA.

Ilesab pabdoThI: BBISICHUTH BIMSHUE BEIMUYMHBI OCMOTHUYECKOTO JIaBJICHUS OKPYKAIOLIET0
SPUTPOLIUTHI PaCTBOpA HA UX COCTOSIHUE.

MatepuaJjbl 1 000py/10BaHHe: CKAPUPHUKATOP, CIUPT, BaTa, CTEKJISIHHBIE ATI0UKH; TIPe-
METHOE CTEKJIO; MMOKPOBHBIE CTEKJIa — TPH IUTyKH; Mukpockon; 0,2-, 0,9- u 3-mponennsie pac-
TBOPBI XJIOPUCTOT'O HATpUsl. MOXKHO UCHOIB30BATH KPOBb JIATYIIKH.

Xoa pa6orsl. [l HaOMIOAEHUS OCMOTHMYECKMX SIBJIEHMM Ha OJMH Kpaill MpeaMETHOro
CTEKJIa HAHECUTE KAILII0 THIIEPTOHUYECKOT0 3-POLIEHTHOT'0 PACTBOpa XJIOPHU/1a HaTpus, a Ha Jpy-
roil — runoroHnyeckoro 0,2-npoueHTHoro. B 1ieHTpanbHOM YacTu CTeKIa MOMECTUTE KaIlIo U30-
toHnyeckoro pacteopa (0,9 %). Ilponesunpunupyiite CoMpTOM KOHIEBYIO (pajaHry nanblia u
ckapudukaTopoM caenaiTe Mpokoi. BeICTynaromyro KpoBb pa3HbIMU KOHIIAMU CTEKJISTHHBIX Ta-
JI0YEK MOMECTHUTE MOCIIe0BaTEeNbHO, TIOMEINBAs, B KAallJIM HAHECEHHBIX HA MPEAMETHOE CTEKIO
pactBopoB. HaxkpoliTe kamau nokpoBHbiMH cTreksiaMu. Yepes 10 — 15 mMuHyT noouyepenHo pac-
CMOTpPHUTE UX MO MUKPOCKOIIOM.

B n3oToHMueckoM pacTBOpE 3pUTPOLIUTHI OCTAIOTCS 0€3 u3MeHeHus. B runepronnyeckom
— OHM CMOPIIIMBAIOTCS, @ B THIIOTOHUYECKOM pacTBOpe HaOyXaroT U pa3pylaroTcs (0CMOTHYECKHI
reMOJIN3).

Pexomennauumn k ogopmienuro padorel. Onucath B TeTpaau HaOMIOAEHUS, AaTh UM
00BsicHEHUS. 3aprCcOBaTh BUJ SPUTPOLIMTOB B Pa3HBIX MO0 OCMOJISIPHOCTH pacTBOpax.

Padora 46 OnpenesieHne KOJIM4YeCTBa reMOrJI00MHA B KPOBH 10 cnnocody Caymn

I'emornoOuH siBiIsieTCs TJIaBHOM COCTaBHOM YacThiO APUTPOLIUTOB. DTO CIOKHBIA XpOMO-
HOPOTEU, COCTOSIIUI U3 Oeslka — rI00MHA U MUTMEHTa — remMa, 0T KOTOPOT'O 3aBUCHT I[BET KPOBH.
B cocraB rema BXOJUT OJIMH aTOM JK€j€3a, KOTOPbIA 00YCIOBIMBAET CIIOCOOHOCTh TeMOITI0O0NHA
BCTYIIAaTh B COEIMHEHUE C KUCIOPOAOM.

Coneprxanue reMorio0rMHa B KPOBH Y 3/TIOPOBBIX KeHIIHH cocTaBiseT 120 — 140 r/m, a'y
myxunH — 130 — 160 r/m.

Onpenenenue coaep:kaHusi TeMOTI00MHA B KPOBU MTPOU3BOJUTCS KOJIOPUMETPUUECKUMU
crioco0amu, OJMH U3 KOTOPBIX (reMatuHoBbIi MeToa Canu) OCHOBaH Ha 00pa30BaHUM yCTOWYM-
BOT'O pacTBOpa KOPUYHEBOTO I[BETA MIPHU B3aUMOAECHCTBUH IeMOrjo0MHa ¢ XJIOPUCTOBOIOPOAHOM
KHCJIOTOM.

I'emometp Canu npezacrasisieT cOOON MITATUB, 3aJHSS CTEHKA KOTOPOTO clienaHa u3 Oe-
JIOTO MaTOBOT'O CTEKJIa. B mTaTuB BCTaBIEHHI TPU MPOOUPKU OJMHAKOBOTO TMAMETpa, IBE Kpaii-
HUE TPOOHMPKHU 3amasiHbl U COJIEpKaT CTaHAApPTHBIA pacTBOp Xjopuaa rematuHa. CTaHIapTHBIN
pacTBOp XJIOpHJIAa reMaThHa cOOTBeTCTBYeT 167 /1 remornoduna. CpeaHsas npodupka rpaayupo-
BaHa B CTapbIX €UHUIIAX BBIPAXCHUS KOHIIEHTpauu remorioouna — B ['% (B rpammax Ha 100 mu
nenpHoi KpoBu). OHa nmpeHa3HaueHa JJis MpoBeeHus uccinenaoBanuii. K npubopy mpunararorcs
KATIHJISP [T B3ATHS KPOBH ¢ METKOM 20 MM® | CTEKIISSHHAS TAN0uKa U ITHTIETKA.

Ienap padoThI: 03HAKOMUTHCA C KOJOPUMETPUUECKUM METOIOM OIIPENEIEHUS COEpKa-
HUS TeMOTTIO0MHA B KPOBH, MTOJIYUYE€HHBIN PE3yabTaT CPAaBHUTH C PU3NOJIOTUYECKOM HOPMOA.

Matepuanbl u o6opyaoBanue: reMomerp Canu ¢ mpuiaraloluMucs npeaMeTamMu, cKa-
pudukarop, Bata, 0,1 u pacrsop HCI, criupr, adup, iion, nuctuimpoBanHas Bojga. Pabora mpo-
BOJUTCS HA YEJIOBEKE.
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Xoxa padotsl. B cpennioro npobupky HanuBaioT 0,1 H pacTBOp XJIOPHUCTOBOIOPOIHOM KUC-
noThl 10 MeTku. Kanuinsapom 6epyt 20 Mm® kpoBu U3 maiblia U, 0b6mepes KOHUUK €20 6amoil,
TOTYAC BBIIYBAIOT KPOBb HA JHO NMPOOHPKU TaK, YTOOBI BEPXHUN CIIOW KHUCIOTHI OCTaBAJICS HE-
OKpameHHbIM. He BEIHMMas Kanuuisp, CIIOJIACKUBAKOT ero kucaoroi. [locie atoro copep:xumoe
pOOUPKH NEPEMEIINBAIOT, yAapsis MalbleM 110 TPOOUPKE WK BCTPSIXUBAS €€, M CTAaBSIT B IITATUB
Ha 5 — 10 MuH. 31O BpeMs He0OOXOAMMO /JIs TIOJHOTO NMPEBPAIEHUs TEMOTJI00MHA B COJITHOKHC-
JBIA TeMaTuH. 3aTeM K COJIEPKUMOMY HMPOOUPKH MOOABIAIOT MO KAaIUIsM TUCTUIUIMPOBAHHYIO
BOJy J10 T€X IOp, IIOKA LIBET MIOJYYEHHOT0 pacTBOpa He Oy/eT COBEPILIEHHO OJNHAKOB C I[BETOM
crangapra. Jlo6aBisisi BOy, pacTBOP NMEPEMEIIMBAIOT CTEKITHHONW MAJIOUKOM.

[Mudpa, crosias Ha ypoBHE HM)KHEr0O MEHHMCKA KMJKOCTH, ITOKa3bIBAET COJEpKaHUE Te-
MorJI00MHa B uctbITyeMoi KpoBu B ['%. IlepeBecTu 3TOT mokazaresiab B €IMHULIBI BECOBOM KOH-
LIEHTpalMX Ha JJUTP pacTBopa (B rpaMMax Ha JIUTP).

Pexomenanum k ogopmieHuo padorbl. 3apukcupoBaTh METOIUKY (YSCHUTE PUHIIUIT
METO/1a ONpeAETIeHUs COJepKaHUs reMOrIo0MHa), Pe3ysIbTaT U CY)KICHHE O €ro OTHOLIEHUU K
HOpME.

KoHTpoJibHBbIE BOIPOCHI.

1. Oomonust GopMbl, pa3MepoB, CTPYKTYPHOCTH W KOJIHYECTBa 3pUTpouuTOB. Ka-
KOBBI (DaKTOPBI TAKOH IBOJIIOIHH?

2. B YCM 3HAUCHHUC ITOCTOSAHCTBA OCMOTHUYCCKOI'O IABJICHHUSA I1JIa3MbI KpOBI/I‘.7

3. Kak knmaccuduimupyroTcss pacTBOpbl pa3HOl OCMOJIIPHOCTH MO OTHOUICHHIO K
na3Me KpoBu?

4, Yro takoe ocmotudeckuii remonu3? Kakue apyrue Buabl reMoIu3a SpUTPOIUTOB
BBI 3HacTe?

5. JlaiiTe XUMHUYECKYI0 XapaKTepUCTHKY TreMorioOuHy. KakoBa ero posb B opra-
Hu3me?

6. Kakue coennHeHns MokeT 00pa3oBbIBaTh TEMOTTIOOUH B OpraHu3Me?

Pa6ora 47 Onpenenenne rpynnoBoii U pe3ycHOi NPUHAJIEKHOCTH KPOBH

['pynnel KpoBU OTIMYAIOTCS APYT OT IpYyra COJEpKaHUEM arrIFOTUHOT€HOB U arrJIFOTUHU-
HOB. ATTJIIOTHUHOTEHBI — BEIIECTBA, CITIOCOOHBIE CKJICUBATHCS; COJAEPIKATCS B dPUTPOIIUTAX. AT-
TJIFOTUHUHBI, CKJIEUBAIOIIME BEILIECTBA, — HAXOATCS B IJIa3Me.

B oxnoit u3 cuctem rpymi kpoBu, o0o3Havaemoit ABO, nuMmeroTcst 2 BUia arriaIl0THHOTEHOB
(A 1 B) ¥ COOTBETCTBEHHO JIBa BU/1a arrJIFIOTHHUHOB (0. 1 [3).

Peaxmus arrmoTiHaIMU (CKIEMBAHUS ) HACTYAET JIMIIb MPYU KOHTAKTE OJJTHOMMEHHBIX ar-
TJIFOTUHOT€HOB U arrIIOTHHUHOB, HallpuMep: A U o i B u . ATrritoTHHaINIO0 HENb3sl CMEIIN-
BaTh C MPOIIECCOM CBEPTHIBAHUSI KPOBH — BbINIaJieHHeM (prOprHa B BHI€ HEPACTBOPUMBIX HUTEH.

Omnpenenenue rpynmnbl KPOBU UMEET MPAKTUUECKOE 3HAYEHUE, IPEXKIE BCETO, TPH MEPENH-
BaHWH KPOBU. YUUTHIBAIOT MIPU STOM JIUIIh CBOMCTBA APUTPOIMTOB IOHOPA M CBOMCTBA TIIIa3MBbI
pelunuenTa, npeHedperast arrmlOTHHUPYIONIMME CBOMCTBAMH TIa3Mbl JOHOPA, HE UMEIOIIMMHU
MPaKTUYECKOT0 3HAYCHUS, TAaK KaK OHA BBOJUTCS B MAJIOM KOJUYECTBE U, Pa3BOISCH B KPOBH pe-
LUIHUEHTA, TEPSIET CBOM arrIIOTUHUPYIOIINE CBOWCTBA.

Ecam spuTponiutel KpoBH JOHOpA COAEPKAT arrIFOTHHOTECHBI, OJHOMMEHHBIC K arrIFOTH-
HUHAaM IUIa3Mbl PELIUITUEHTA, TO IPH NIEPEIMBAaHUU TaKOW KPOBH MPOU30MIET arritoTUHALIUS, TIPU-
BOJIAIIAS K PA3BUTHIO TEMOJIN3A U SIBJICHHN reMoTpaHncdy3rnonHoro moka. KpoBs goHOpa, HE nMe-
I0111as1 arTJIFOTUHOT€HOB, OJHOMMEHHBIX arrIFOTUHUHAM PELUITMEHTA, IPUTOHA JUIsl IEpEeIUBaHUs
(Tabmuma 7).

Tabnuma 7 Onpenenenre COBMECTUMOCTH KPOBU Pa3HBIX TPYIIIT

AIT.]'IIOTI/IHOFGHI)I AFFHIOTI/IHI/IHBI peHI/IHI/IeHTa
JIOHOPA B (1) B (1) a (1) 0 (IV)

0(I) - - - -
A (I + - ¥ -
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B (1) + + - _
AB (IV) + + + _

IIpumeuanue: 3HaKOM (+) 0003HAYACTCS PEAKLIUS arrJIFOTHHAIIMN; 3HAKOM (-) — OTCYTCTBUE
TaKOBOM.

Rh-arrmroruHoreH — emie ofuH U3 HauboJee IMUPOKO PACIPOCTPAHCHHBIX arTJIIOTHHOTE-
HOB KpoBH. Ero cozjepxaHue He 3aBUCUT OT HAJIMYHS JPYTUX arriIlOTHHOTCHOB 3puTpouToB. Rh-
arrmoTuHoreH (Rh-dakrop) KpoBu He MMeEET B M1a3Me BPOXKICHHBIX arTJIFOTHHUHOB, OJIHAKO MO-
JKET ABJIATHCSA NPUYUHOW HECOBMECTUMOCTH KPOBH IIPH ITIOBTOPHOM €€ nepenuBanui. 11o nann-
YHI0 B OpUTpouuTax Rh-arriaroTuTorena iy ero OTCyTCTBUIO BBIICISIOT OTACIBHYIO, PE3YCHYIO
(Rh) cucremy rpymn kpoBu. B Heii aBe rpymisl. B cpeanem Ha mianeTe okoso 85 % jto/ei UMeroT
B 3pUTPOLUTAX CBOEH KPOBU 3TOT OEJIOK-arrItoTHHOreH. KpoBb TakuX JHOAEH OTHOCHT K pe3yc-
nonoxurensHoi. [Ipu orcyrcTBum xe Rh-hakTopa B KpOBH TOBOPAT O pe3yc-OTPULATEILHOCTH
KPOBH U €€ HOCUTEIIA.

['pynmsl KpoBH ONPENENSIOT MO CBOMCTBAM 3PUTPOLIMTOB, KOTOPBIE YCTAHABIUBAIOTCS C
MIOMOIUIbIO CTAH/IAPTHBIX CBIBOPOTOK, COJAEPKAIIMX U3BECTHBIE arTJIIOTHHUHBI.

Henp padoThI: 3HAKOMCTBO C METOJUKAMU OIIPEIEIICHUS IPYNIIOBOM U pe3yCHOM PUHAJ-
JICKHOCTH KPOBH.

Matepuajbl 1 000py/I0BaHMe. CTEPUIIbHBIE CKapU(PHUKATOPbI, CTAHJAPTHAsI aHTUPE3yC-
Hasi CbIBOPOTKA U KOHTPOJIbHAS CHIBOPOTKA (HE COJEprKalllasi aHTUPE3YCHBIX aHTUTEIN), CTAaHapT-
Hble ceiBopoTkH cuctembl ABO (I, I u |1l rpymnm), nunerku, mpeaMeTHbIE CTEKIIA, CTEKISTHHbIE
MATOYKH, PU3NOJIOTUICCKUI pacTBOp, CIHUPT, O], BaTa.

OOBeKT Hccne0BaHus — KPOBb YEJIOBEKA.

Xoa pa6oThl.

1. Onpeoenenue epynn kposu cucmemvt ABO.

[IpeameTHOE cTEKIIO TOMENIAIOT Ha Oenyro OyMary U HaHOCSIT Ha Hero (He cMmemirBasi!) 1mo
Karute cta"naptHoi ceiBopoTkd |, I, Il rpynn, coaeprkarielt COOTBETCTBEHHO arriIrOTHHUHBI | —
auf, I-pBulll —a CrexnsHHON Nagoykoil NEPeHOCAT HEOOIBIIOE KOJIMYECTBO KPOBH, MOTY-
YEeHHOW U3 MaJblia, B KAl CBIBOPOTKH | TpYIIIIBL, 3aT€M BTOPHIM, YUCTHIM KOHIIOM HaJIOYKU Ta-
KO€ e KOJINYECTBO KPOBU MEPEHOCAT B CbIBOPOTKY Il rpynmbl. TpeThio Karuito nepeHocsT B Chl-
BOpOTKY IIl rpynmsl MPOMBITEIM U HACYXO BBITEPTHIM KOHLIOM MaJOYKU WIM JAPYroi 4MCTON ma-
nouykoi. Kaxplil pa3 TIaTeJbHO KPYrOBBIMU JBUKEHHUSIMH Pa3MELIMBalOT KPOBb B Karljle ChIBO-
POTKH, ITI0Ka CMECH HE IIPUMET PABHOMEPHO PO30BOTO IBETa. Peakius armroTHHALMY HACTYIaeT
yepe3 1 — 5 muH. [Ipy HaIMYMM arrIOTHHALMK Karulsl CTAHOBUTCS NMPO3PAYHON, a SPUTPOLIUTHI
CKJIEMBAIOTCS B BUJIE KOMOUKOB. [ pyIina KpoBU YCTaHABJIMBAETCS B 3aBUCUMOCTH OT HAJIMUUS UIIU
OTCYTCTBHS arrjItOTUHALIUU.

OTcyTcTBUE arrjilOTUHALMKA TOBOPUT 00 OTCYTCTBUHU arryilOTHHOI'E€HOB B HCCIEAyeMOM
KPOBH, YTO SIBJISIETCS] CBOMCTBOM 3PUTPOLUTOB | TpymbI.

Ecnu arrmotunanus npousonnia ¢ ceiBopotkoit | u Il rpymnn, conmepxkamux cooTBeT-
CTBEHHO arrjilOTUHUHBI @, B, U @, TO SPUTPOLMUTHI UCCIIEAYEMOM KPOBU coiepKaT A-arriatOTHHO-
T'eH, CJIeI0BaTeNIbHO, 3Ta KPOBb MPUHAUIEKUT Ko |l rpymme.

Ecnu arrmotunanus npousonuia ¢ ceiBopoTkoi | u Il rpynm, cogepxaimmx arraOTHHUHBL
o, P u P, 10 roBoput 0 HaNMuuM B-arrmoTuHOreHa B 3putporuTax — Il rpynna uccnenyemoit
KPOBH.

IIpn Hanuuum arrmotuHanuu ¢ ceiBopotrkamu 11, III rpynm sputporuTs! cogepxar A- u
B-arrinroTHHOreHbl, 4TO YKa3bIBaeT Ha MPUHAIJIEKHOCTh UcclieayeMoil kpoBu k IV rpymre.

Omnpenenure, K Kakol rpynmne NpUHAJIEKNAT UCcael0BaHHas KpoBb. HazoBute coctas ee
arrIIOTUHOTEHOB M arriloTUHUHOB. OnpenenuTe, KaKUM PEeLUIHEHTaM MOXKET ObITh IMepennuTa
KpOBB Balllel TPyNIbl ¥ KPOBb KAKOTO IOHOPA MOXKHO IIEPETIUTH BaM.

2. Onpeodenenue pe3yc-gpakmopa Kposu 3KCHpecc Memooom

Metoauka omnpeneneHus pesyc-(pakropa J0CTaTOYHO CIIOXKHA, OJHAKO pa3paboTaH dKc-
IPECC METOJ, 00JIerYaroIui ATy 3a7a4y B SKCTPEHHBbIX ciydasx. OH 3aK/II04aeTcs B ONpeeICHUH
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COBMECTUMOCTH HCCIIETYEMOM KPOBU C CBIBOPOTKOM, COJEpIKaIlel TOTOBBIE aHTUTENA HA PE3yC-
OeoK.

Ha npenMeTHOE cTEKJI0 HAHOCAT IO OJHOM Karljie KOHTPOJIbHOM ChIBOPOTKH (crpaBa — K)
Y CTaHJIApTHOW aHTHUPE3yC CBIBOPOTKH (ciieBa — Rh). B kaxayro ChIBOPOTKY HOMEIIAIOT 10 OTHOM
Karuie uccieyeMoi KpoBH (pa3Mep Karid KPOBH JI0JDKEH OBITh BJBOC-BTPOE MEHbIIIE, YEM KaIlIs
CBIBOPOTKH).

CTexIsTHHOM MaJouKoM MepeMeNInBa0T Karliio KPOBU ¢ KOHTPOJIBHOM CHIBOPOTKOM, 00pa-
3ysl KpY>KOK JJMaMeTpoM 2 — 2,5 cM. 3aTeM NOoJ00HbBIM ke 00pa3oM epeMelInBatoT KPOBb C aHTH-
pe3yc ceiBopoTkoi. [lokauuBasi cTekisio, HaOMIOAAIOT 3a peakiueit. JlJig Jydiinero BBISIBJICHUS
HaJINYMS WIK OTCYTCTBHUS arrjIlOTUHALMY MOXKHO JJ0OaBUTh B 00€ MpoOkl 10 Karuie Gpusnonoruye-
CKOTI'0 pacTBOpA.

Ecnu B npoGe co cTaHAapTHON aHTUPE3yC CHIBOPOTKOM OyIeT arrioTHHALMS SPUTPOLIU-
TOB, TO UCCJEyeMasi KPOBb PE3yC-TI0JIOKUTEIbHAS (B KOHTPOJIE €€ ObITh He 10JkHO!). Ecnu ar-
[IIOTUHALMA OTCYTCTBYET B 00€UX NMpobax — KPOBb pe3yc-OTpULIaTEIbHAS.

[Ipy BO3HUKHOBEHUU arrialOTUHALMK B PO0OE C KOHTPOJIBHOM CHIBOPOTKOM ONpEEIICHNE
clielyeT OBTOPUTb.

Pexomenmanuu Kk odgopmienuro padorsl. [locie omnpenenenust rpynmnosoir 1 Rh-
IPUHAAJICKHOCTH UCIIBITYEMOM KPOBU BHECUTE MTOJyYEHHbIE JaHHBIE B IPOTOKOJ. 3adUKCUpyHTE
B HEM TaOJIUILy COBMECTUMOCTH Tpyri KpoBu cucteMbl ABO. O0bsicuute 3Hauenue Rh-dakropa
IpY IepeIMBaHUM KPOBH.

PaGora 48 Onpenenenne CKOpocTH CBepTHIBAHNSA KPOBH (110 AJIbTray3eHy)

JIaHHBINA METON SBJISETCS OJHUM M3 LIMPOKO MPUMEHSEMBIX B KIIMHUYECKOW MPAKTHKE U
OCHOBAH Ha OTpe/ICTICHUN BPEMEHH CIIOHTAHHOTO MOSIBJIICHUS TEPBBIX HUTEW (UOpPHHA B IIETHHON
kpoBHU. Kak u 1pyrue MeTo/ipl, OH O3BOJISET BBIABUTH JIUILB IPyObIit 1euiuT hakTopoB CBEPTHI-
BaHus. HopmasnbHble MOKa3aTeau CKOPOCTH CBEPTHIBAHUS KPOBU INPH MCIOJIb30BAaHUU JAHHOIO
MeTosa 5 — 6 MUH IIpU KOMHATHOM TeMIiepaTtype.

Heab padoThl: 03HAKOMUTHCS C METOJIaMU OTIPEAETICHUS] BpEMEHU CBEPTHIBaHUSI KPOBH U
IIPAKTHUYECKOE ONPENETIEHUE CKOPOCTU CBEPTHIBAHUS 110 METOly AJIbTTray3€eHa.

Martepuanbl u 000opygoBaHHMe: CEKyHIOMEpP, CTEPHJIbHBIM Cckapu@HUKaTOp, 4acoBOE
CTEKJIO, CTEKJISIHHBIA KPIOYOK; BaTa, KyCOUeK Mapiu, CIupT, Hox, a3¢up. OOBEKT UCCiIe0BaHUS —
KpPOBb U€JIOBEKA.

Xoa padotbl. KpoBb OepyT U3 nanblia pykd yenoBeka. TuiareiabHO MPOMBITOE U CyXOe
CTEKJIO COIPEBAIOT Ha JIaJIOHU JI0 TEMIIEpaTyphl Tella U HAHOCAT Ha Hero 2 — 3 kariu kpoBu. Yepes
KaX</Ible TIOJIMUHYTBHI MEJIJIEHHO IPOBOJAT Yepe3 KPOBb CTEKJIIHHBIM KPIOYKOM HMJIM CKapHduKa-
TOpPOM, TIOKa 3a UTJIOW HE MOTAHETCS nepBas HUTh puoOpuHa. CTekio npu 3ToM JIu00 JepxKaT Ha
JaJI0HHU, MO0 KJIayT Ha Mapiio. BpeMs cBepThIBa€MOCTH KPOBU (PUKCUPYIOT OT MOMEHTA BbIJIe-
JICHUS] KPOBU U3 IIPOKOJIa 10 MOSIBJIEHUSI IEPBBIX HUTEH prubpuHa.

Pexomennauum k opopmiaennio padorsl. OHopMUTh IPOTOKOJI, OLIEHUTH MOTYYESHHBIN
pe3yJbTaT, CJIeNaTh BHIBOI.

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

KpoBb npu 1BU>KeHUHN — yCTOWUYMBAs CyCIIeH3Ms, Oaroaapsi OTpULATENIbHBIM 3apsijiaM Ha
sputpounTax. [Ipu nomenieHnu ee B CTEKISHHBIN COCY1 SPUTPOLIMTHI TEPSIOT CBOM 3apsii U B CHILY
CBOEH TSXKECTH OCeAaroT. Y 3/I0pOBOTO YeJIOBEKa CKOPOCTh OCENaHUs IPUTPOLIUTOB HEBEJIHMKA: 32
4ac OHU OCENAIOT y MYKYMH Ha 3 — 7 MM, a y KeHIIUH — Ha 7 — 12 mMm. Ho ckopocTs ocenanus
SPUTPOLIUTOB 3aBUCUT OT COCTOSIHUS Oopranu3ma. [Ipu HeKOTOPBIX (PU3HMOTOrHUYECKHX COCTOSTHHSIX
(Harmpumep, 6epeMEHHOCTh) U TIPH LIETIOM psijie 3a00aeBaHmil (TyOepKye3, peBMaTU3M U JIp.) Oce-
JTaHUE SPUTPOLIUTOB OBIBAET 3HAYUTEIHLHO YCKOPEHHBIM.

s onpenenenust COD npumenstor npudop [TanuenkoBa, COCTOSIIIUI U3 IITaTHBA, B KO-
TOPOM MOTYT OBITh 32)KaThl B BEPTUKAJIbLHOM IOJIOXKEHUHU CIIEUaNbHbIE Kanuisipbl. Kanuspsl
rpagyupoBaHbl B MumuMerpax. Metka «0» crout Ha paccrosHuu 100 MM oT koHna. Ha xanmi-
Jsipe ecThb ene aBe MeTkH: K (kpoBb) — Ha BeICOTE HYIIsI M MeTKa P (mpoTUBOCBEpTHIBAIOIIMI pac-
TBOP) — Ha ypoBHe 50 M.
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ean padoThbI: 03HAKOMUTHCS ¢ MeTOIOM oripeaesiennst COD, ero 1MarHoCTUYeCKUM 3Ha-
YEHUEM.

Matepuajbl 1 06opyaoBanue: npudop [laHueHkoBa, 4acOBOE CTEKIIO, CTEPUIIBHBIN CKa-
pudukarop, Bata, 5 % pacTBOp LUTpaTa HaTpUs, CIIUPT, F3PUp, HOx.

Xopa padotbl. Kamwinsap npomsiBatoT 5 % pacTBopoM LUTpaTa HaTpus. 3aTeM HaOMparoT
LUTpaT HaTpus 10 MeTKH P Ha ypoBHe 50 MiI 4 BBIJyBalOT €0 Ha 4aCOBOE CTEKJIO. 3aTEM B TOT XKe
KalwUIsIp ABYKPaTHO HaOMPAIOT KPOBB M3 Maiblia YeloBeka 10 MeTku K.

Crnenyer uMeTb B BUIY, UTO O/if1 YCREUIHO20 63AMUA KPOGU NPOKOJI NAILUA O0JIHCEH
0bimb 00601bHO 271y00KuUM. Kanniuisap cielyeT epKaTh FOPU30HTAIBHO, IOTPY3UB €r0 KOHYHUK
B KaIUTIO KPOBH, IIPU 3TOM KPOBb CaMa HAaIOJIHSET KaluUIsIp.

O06e mopunyu KPOBH BBIITYCKAIOT HA YACOBOE CTEKJIO, CMEIINBAsI C UMEIOIIUMCS TaM LIUTpa-
ToM HaTpus. [loixydeHHyro TakuM 00pa3oM Ha YaCOBOM CTEKJIE CMECh KPOBU C LIUTPATOM HATPHUS
B oTHOWIEHNH! 4:1 HaOuparoT B Kanwuisip 10 MeTKH O U CTaBAT KaIWUIIp B IITAaTUB. OUKCUPYIOT
BpeMs. Uepes yac CMOTPAT, KaKOBa BBICOTA B MUJUIUMETPaX 00pa30BaBILErocsi BEpXHEr0 CTOJIOMKA
ia3Mel B Karmyusipe. Ero Benmuunna u sBnsiercs mepoit COD. TTokazanus 1o 10 MM/4 mpuHIMa-
IOTCS 32 HOpMY; MOoKa3aHus oT 10 10 15 MM/4 pacLieHUBarOTCs KaK HE3HAUUTEIbHOE YCKOPEHHE,
15-30 mm/4 — cpeanee yckopenue, 30 MM/4 | BBIIIE — PE3KOE YCKOPEHHE.

Ilpumeuanue: 17151 NPaKTUUECKOM pabOTHI 1OMYCTUMO HAOUPATh [TOJIOBUHHOE KOJIMYECTBO
KpPOBH U LIUTpaTa HaTpus, T.€. HuTpara — 25 MM, Kpou — 100 mm.

Pexomennauum k ogopmiaenuro padorel. CpaBHUTE NOJYUEHHBIE pPe3yJIbTaThl ONpese-
nenust COD u paiite UM OLIEHKY.

KoHTpoJibHBbIE BOIPOCHI.

1. [Toyemy BO3MOKHA HECOBMECTUMOCTD 110 T'PYyIITaM KpoBu?

2. Ha xakoM NpuHIMIIE OCHOBaHA METO/IMKA OIPEIeIeHUs TPy KpOBU?

3. B gem 3akirodaeTcst OMOJIOTHUECKOE 3HAYCHHE CBEPTHIBAaHM KpoBH? B yem omacHOCTh
KpOBOIIOTEPH?

4. KakoB MexaHU3M CBEPTHIBaHUS KPOBU?

5. Uem mia3ma KpOBH OTIMYAETCS OT CHIBOPOTKH?

6. Yto Takoe remoduius?

7. Kakumu crioco6amMy MOXHO TPeAOTBPATUTh CBEPThIBAaHUE KPOBU?

8. Kakue ¢axTopsl OnpeaenstoT CKOPOCTh OCeNaHMs SPUTPOIIUTOB?

Tema 8 dusnosnornst KpoBoodpaleHUst
3anarue 14
Tect «Cucrema kpoBu» (10 MunyT)

Padora 50 Hanosxkenne muraryp no Crannuycy (M3y4eHHe aBTOMATHH CepALA)

Cepane o6namaer aBTOMaTU3MOM, T.€. CITIOCOOHO PUTMUYECKH COKPAIIAThCs MOJ BIIHS-
HUEM BO3HHMKAIOIIMX B HEM UMIYJIbcOB. He Bce oTensl cep/ama 001ajaroT OJMHAKOBOM CTETIEHBIO
aBTomaru3ma. Mnynbsc Bo30yk/1€HN BO3ZHUKAET B 00JIaCTH BEHO3HOI'O CHHYcA (Y JIATYIIKHU) WU
CHHYCHOTO y37a (y ueloBeKa), KOTopble 00JaJaloT HAUBBICHIEH CTENEHbIO aBTOMAaTHU3Ma. JTH
y3J1bl, JAlOIIM€ Hayauo IMPOBOSIICH cUCTEMe ceplilla, Ha3bIBAIOTCS BOAMUTENSIMU CEPIIEYHOIO
pHUTMa, TaK KaK OT HUX 3aBUCUT YacTOTa Cep/IIeOMCHHIA.

Bropbim 1o cTeneHu aBToMaTu3Ma SBISETCSl aTPUOBEHTPUKYIISIPHBIN y3€1, PaclOIOKeH-
HBIN B IEPETOPOAKE MEXKIY MIPEACEPAUIMHU U KelynoukoM. OT 3TOro y3ia uaeT mydok I'uca, xo-
TOPBIH, HAIIPABIISAACH BHU3, B MEXKKEITY0YKOBOM MEPETOPOJIKE JEIUTCS Ha IBE HOXKKHU, CITYCKatO-
Mecs Mo 00e CTOPOHBI MEPETOPOJIKY U 3aKaHUYMBAIOIIMECS B TONIIE CEPACYHOM MBI Ha CIIe-
UATEHBIX BOJTOKHAX [TypkuHbe.

HaumeHpM aBTOMAaTU3MOM 00J1a/1a€T JKETyJ0YeK U B 0COOEHHOCTH BEPXYIIKa Cep/lia.
B n3011poBaHHOM COCTOSIHUU BEPXYIIKa HE CIIOCOOHA K CAMOCTOSITEIbHBIM COKPAIICHUSIM.

Taxum 06pa3zom, MPOSBISIETCS 3aKOH I'paineHTa aBToMaTuu cepaua. [To stomy 3akoHy ciie-
JyeT: cyOCcTpaToM aBTOMATHUH SIBJISIETCS IPOBOAIIAS CUCTEMA CEpALIa; BOJUTENEM PUTMa BHICTY-
NaeT CUHYCHBIN y3eII; BCe 3JIEMEHTHI MPOBOSIICH CHCTeMbl 00J1a/1al0T aBTOMATHEH, HO CTETIEHb
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ABTOMATHUH YMEHBIIIAETCS OT CHHYCHOTO y371a K BoJIOKHaM [lypkuHbe.

ABTOMaTH3M paboThI ceplla MOXKHO U3yYUTh C MOMOIIBIO JIUTaTyp (MEePEBA30K) pa3and-
HBIX €r0 OT/JEJIOB U HAOIIOACHUS 32 UX JAEATEIbHOCTHIO. [TyTeM mepeBsa3Ku JocTUraeTcs OJ0Ku-
pPOBaHME MMITYJIbCOB BO30OYXKJIEHUSI B JIEMEHTAaX MPOBOSIICH CUCTEMBI CEpALlA, HaXOIAIINXCS
IO/ IEPEBS3KOMN

Heap padoThl: uccienoBaHNe aBTOMaHUM CEP/LIA, OITBEPKIEHUE OCHOBHBIX MOJIOXKE-
HUH 3aKOHA IpaJIn€HTa aBTOMAaTHUH.

Martepuanbl 1 000opyaoBaHHe: JATYIIKA, IPEeNapoBaIbHbIA HAOOP, MpenapoBaibHAs J10-
meyKa, OyinaBKH, (GU3HOIOTHUECKUN PACTBOP, MUIIETKA, HUTKH, MapJsi, CEKyHIOMED.

Xoa padoThl. Y JATYIIKA YAAJIUTh TOJOBHON M pa3pylIMTh CIMHHON MO3T. 3auKCHPO-
BaTh e¢ OyJaBKaMH 3a JIAIIKK Ha JIOIIEYKe OPIOIIKOM BBEpX. BCKPHITH MOJOCTH TeNa, 0OHAKHUTH
cepue U cHATH nepukap. [logcunrates unciao cokpaieHuii B 1 MuH.

Ha npoTtsbkeHnn onpiTa NEPHOAMYECKI CMaYyUBaiTe cepiie PU3noI0rnuecKuM pacTBOPOM
BO M30€KaHue MOJIChIXaHMUS.

OCTOpOKHO MPUIIOJHATH CEpJLEe MUHIETOM 32 BEPXYILKY U PacCMOTPETh OEJIecOBaTYyIO
MOJIOCKY, OTJIEJISIFOIIYI0 BEHO3HBIN CHHYC OT npeacepauii. [1o He momkHa npoiiTu nepBas jaura-
Typa. TOHKUM NUHLIETOM IPOBEIUTE HUTKY 1101 00€ 1yru aopThl. [IpunoaHsTh xKeny1o4ek u cMme-
CTUTH ero Brepea. KoHIbl HUTKM 00BECTH BOKPYT Ceplla U CAENaTh METII0, IOMECTHB €€ CTPOTro
[0 TPaHULE MEXAY NPEACEPAUsIMU U BEHO3HbIM cUHYycoM. bwicTpo 3aTsHyTh y3en (Puc.37.B).
Ecnu nepeBsizka cienana npaBuibHO, CEpALe OCTaHABIMBACTCS B (pa3e IUACTOIBI, CHHYC K€ IPO-
JI0JKAeT COKpAIaThCs B pexHeM putMme. [logcunTaTh 3TOT puTM.

Yepes 20 — 30 MuHYT npeacepaus U >KelyJoYeK BHOBb HAYHYT COKpPAIIAThCsl, HO B HHOM,
Oosnee Me/UIeHHOM puTMe. UTOObI YyCKOPUTH 3TH COKpAIlEHUs HAKJIaAbIBAalOT BTOPYIO JIUTaTypy,
3aTATUBAHUE Yy3J1a KOTOPOM MEXaHWYECKH CTUMYIUPYET aBTOMATH3M aTPUOBEHTPHUKYISIPHOTO
y3ia.

Bropas nepeBsizka HaKIaAbIBAETCS MEXAY MPEACEPIUSIMU U KETyTOUYKOM O Pa3Aemsio-
mieit ux 6enout mosocke (Puc.37.B). [logseauTe o cepaiie HUTKY, Ha BEHTPAIBHOM CTOPOHE €ro
KOHIIbI HUTKH MEPEIUIETUTE U PACIIOIIOKUTE METIIO Ha MPEACEPAHO-KENyA0UYKOBOM rpanule. Jler-
KMMH pBIBKaMH 3aTATHBAKTE METNI0, IOKa HE BBI30BUTE COKpallleHUH xkenynouka. [Ipeacepaus
IIpU 3TOM He cokpamtatorcs. [loncunTaiite napamienbHO YUCIO COKPAIEHUH BEHO3HOTO CUHYCA U
KeIly109Ka.

OtneneHune BEpXyUIKU CepALa TPETHEH NEPEBA3KON HE MPUBOANUT K aBTOMATUYECKOMY CO-
KpAaIIeHUIO BEPXYILIKH jkeny1ouka. OJTHAKO MU pa3ApakeHUH BEPXYLIKU penapoBalbHON UIIION
OHa MPOM3BOIUT OIMHOYHOE COKpAIEHHE, T.€. BO30OYIUMOCTb €CTh, @ aBTOMAaTHH HET.

Pexomennauun k odpopmiienuro padornl. Onucars Xoa omnbiTa. Bee pesynpraTsl odop-
MUTH B BHJIE TaOIHIIBI U CAETATh COOTBETCTBYIOILIUE BHIBOBI. 3apUCOBATh CXEMbI HATOKESHHUSI JTH-

raryp.
Tabnuna 8 YacToTa cokpaliieHuit OTJeN10B cep/lia PHU HaJI0KEeHUH uratyp no CTaHHHyCy

Hucno cokpanieHuii OTIEI0B cepaua

OTtaensl cepala
P ITocae 1-o#i au- | Ilocne 2-ou nu- | [locne 3-oif nu-

Hlo suararyp raTypsbl raTypsl raTypsl

Beno3urnii cu-
HYC

[Ipencepnus

Kenynouek

Bepxymka xe-
JIyio4ka
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3ansarue 15

Pa6Gora 51 HabGuonenne peppakTepHOro nepuoaa v mojiydeHne 3KCTPacucToIbI

PedpakrepHbIM MEPHOAOM HA3bIBACTCA MPOMEKYTOK BPEMEHHU MEXAY IBYMs pas3jpake-
HUSIMH, B TEYEHHE KOTOPOro B TKaHU (B JAHHOM CIIy4ae B CEPJIEYHOM MBIIIIIE) HE MOKET BO3HUK-
HYTh MOBTOpPHOE BO30YkIeHHe. PedpakTepHplii mepros cepAeyHON MBIl Topa3ao Ooiblie,
YEeM CKEJIETHOW MBIIIBL. Ero mpoaoinKUTENbHOCTD IJI IPEACEpAUN U XKEIyIOYKOB PaBHA JUIH-
TEJILHOCTU MX CHCTOJI. BerieacTBrE 3TOT0 B OOBIYHBIX YCIOBUSAX CEPJIEUHAsI MBIIIIIA HE CIIOCOOHA
IIPUXOJUTBH B COCTOSIHUE TETAaHWYECKOrO COKpalleHUs. B cepaedHoN MBbIIIIE BCe 3a KaXIbIM
OJIMHOYHBIM COKpAIllEHHEM HACTyNaeT KpaTKOBpPEMEHHas nay3a. Eciu B MOMEHT COKpalleHHs
IIPEICepIni WM JKEITyA04YKa HAHECTU HAa HUX Pa3lpakeHHE C LENbI0 IMOIYYECHHs AONOJIHUTENb-
HOTO COKpAILCHHS, TO Pa3IpaKeHHE OKaxeTcs He 3(P(EeKTUBHBIM, TaK KaK B MEPUOJ CHUCTOJBI
cepaue pedpaxTepHo.

MOo3KHO BBI3BaTh JIONOJHUTEIBHOE COKpAIllEHHWE IpEICcepIuil U KeIyaouka (IKCTpacu-
CTOJLY), €CJIM HAaHECTU pa3pakeHUEe B MOMEHT MPEKPALICHHUs CUCTOJIbI MIIM BO BPEMs TUACTOJIBI.
[Tpu pa3apaxeHuH Key10uKa BOZHUKAET 3KCTPACUCTOA, a [TOCJIe Hee — AJIUTeNIbHas nay3a (KOM-
IIEHCAaTOpHast), KOTOpasi BO3HUKAET BCIIEJICTBUE TOT0, YTO OYEPEAHOM UMITYJIbC OT CHHYCHOTO y3J1a
IPUXOJUT B MOMEHT SKCTPACHCTOJIBI U OKA3bIBACTCSI HEJIEHCTBEHHBIM, TaK KaK U B NEPUOJ IKC-
TPACUCTOJIBI cepiLe pedpaKkTEepHO.

Ecnu pa3gpaxars npeacepaus TOTYaC [0 OKOHYAHUU UX COKPAIIEHUs, TO BOSHUKAET JKC-
TPACUCTOIIA, HO 0€3 KOMIIEHCATOPHOM Nay3bl, TAK KaK pa3pa’KeHHe HAaHOCUTCS Ha BEYLIYIO YacTh
cep/ilia — BEHO3HBIA CUHYC — U €r0 0YepeHON UMITYJIbC POCTO CIIBUTAETCSI BO BPEMEHH (Ha M-
TEJIBHOCTh SKCTPACUCTOJIBI).

Lesab padoThl: B 5KCTIEpUMEHTE YOSAUTHCS B M3MEHEHUH BO30YIMMOCTH CEp/IIia BO BpeMs
CHUCTOJIBI, TIOJYYUTh 3aIIUCh IKCTPACUCTOJIBI U KOMIICHCATOPHOM May3bl.

MaTtepuajbl 1 000pyA0BaHHe: HAOOP LTS TPETIAPUPOBAHUS; PEMAPOBAIbHAS JOIICYKA;
ANIEKTPOCTUMYJIATOP; Kapanorpaduyeckast ycTaHOBKa; KUMorpad; HUTKH; cep(uH; JATyIIKa; pac-
TBOp PuHrepa; nunerxa.

Xona padorsl. /{1151 pa3npakeHus OTAEIO0B cEpALa OIMHOYHBIMU JIEKTPUYECKUMH UMITYJIb-
CaMH K OJTHOMY KOHTAKTY 3JIEKTPOCTUMYJISTOpa IPUCOEAUHHUTE MPOBO/I C INIACTUHKOM, K IpyroMy
— IIPOBOJ, TIIATEIBHO 3aYUILEHHBII Ha TPOTUBOMOI0XKHOM KOHIIE.

Paspympre ro0oBHOM M CIMHHOM MO3T JIATYIIKH; IPUKOJIMTE €€ K MPEnapoBaIbHON J0-
meuke. BekpoiiTe narymky u ooHaxure cepaue. C moMompio ceppruHa UM Kprouka CoeTMHUTE
€ro BEpXYIIKY ¢ MUOTpadoMm.

DneKTpoy ¢ MIACTUHKON IOMECTUTE MO/ CIIUHY JIATYLIKH.

3anuuuTe KapaJuorpaMMmy, T.€. KpUBYIO CEpJ€UHbIX COKpalleHH. 3aTeM B mpoliecce 3a-
IIMCU KapAMOTPaMMBbI IIPU BKIKOYEHHOM CTUMYJISTOPE KACAUTECh KEITYA0UYKA 3aUUIICHHBIM KOH-
LIOM MIPOBOJIA OT CTUMYJISITOPA B Pa3IM4Hble MOMEHTBI CUCTOJIBI U IUACTOJIBI.

OTMmeTbTe, 4TO NMpHU pa3IpakeHUN JKEIyJ0YKa B MOMEHT CHUCTOJIBI AESITEIBHOCTh CepaLa
HE M3MEHSETCsl — KapJauorpamMma ocraercs npexkHei. [Ipu pazapakeHuu B MOMEHT JUACTOJIBI
HaOJII01aeTCsl IOTOHUTENILHOE COKPAIIEHUE — SKCTPACUCTONA — C MOCIEAYIONIeH yITMHEHHON
(KOMITEHCAaTOPHOM) May30H.

Ilepenecure pas3npakaroliUid IEKTPOA HAa BEHO3HBIM CHHYC WIM IPENCEPANE U CHOBA
HAHOCHUTE OJIMHOYHBIE YAapbl TOKOM B MOMEHT CHUCTOJIbI M IMACTOJIbI peacepanil. OTMEThTE OT-
CYTCTBHUE JIOTIOJHUTEIBHOTO COKPAILIEHUS IIPU HA HECEHUU Pa3pa)K€HUsI B MOMEHT cucTobl. [Ipn
pa3pak€eHUH B MOMEHT JIMACTOJIbl BO3HUKAET IKCTPACUCTOJIA, HO OTCYTCTBYET KOMIIEHCATOpHAs
nay3a. OObsICHUTE HAOJIIOJaBIINECS SIBICHHUS.

Pexomennauuu k ogopmiienuio padorsl. B npotokose onbiTa HApUCYHTE MOTyUYEeHHBIE
KapauorpaMmbl. OTMETbTE Ha KapAMOIpaMME MOMEHTBI HAHECEHUS pa3[paKeHUH, HKCTPACH-
CTOJTy, KOMIIEHCATOpHYIO Nay3y. Ha ocHOBaHMY aHanMn3a nojy4eHHOM KapInorpaMMbl OOBSCHUTE,
[IOYEMY B OTBET Ha OJIHU Pa3Apa)K€HUs SIKCTPACUCTOJIA HE BOSHUKAET, a HAa IPYrMe — BO3HUKAET;
OJTHH SKCTPACHCTOJIBI COMTPOBOKIAIOTCS KOMIICHCATOPHOM 1ay30H, a Apyrue HeT. OOBSICHUTE BO3-
HUKHOBEHUE KOMIIEHCATOPHOM May3bl.
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KoHnTpoJabHbIe BOnpockl

1. TloueMy CUHYCHBIN y3€J7 HAa3bIBAIOT BOJAMUTENIEM pUTMA?

2. Pesynbrar nepBoii nepeBszku CTaHHHYCA U €70 TEOPETHUECKOE OOBSICHEHHE.

3. PesynbraT BTOpOIi nepepsa3ku CTaHHUYCA U €r0 TEOPETHIECKOe OOBSICHEHHE.

4. Kakue BapuaHThl B COKPAILLEHUH OTAEIbHBIX YacTel cep/la BO3MOKHBI IIPH HAJI0KE-
HUM BTOpOU Juratypbl CTaHHHyCca?

5. UYrto Takoe rpaJueHT aBTOMaTuu cepAua?

6. Uro Takoe pedpakrepHocTh? BcnomuuTe hazwl peppakTepHOCTH.

7. Kakoe 3HaueHune nmeer JyuTeNbHas pepakTepHas dasza st GyHkiun cepamna?

8. Uro Takoe 3KkcTpacucrosa’?

9. Tlouemy BO3HHMKaeT KOMIIEHCATOPHAs May3a MOCIE KeTyJOUYKOBON CTPACUCTONIBI?

10. Bcerga nu 3a 3KCTpAaCUCTOIION clieayeT KOMIIEHCATOpHas nay3a?

3ansTue 16

Pabora 52 JanexTpokapauorpapus

OnexkTpokaparorpadust — METOJl PErUCTPALUU HIIEKTPUYECKUX SIBICHUN, BOZHUKAIOIINX B
ceple BO BpPEMsI CEpPAEUHOr0 LUKJA. DJIEKTPUUYECKUM MOTEHLMaN, TeHEPUPYEMBbIH CepJeUuHOMN
MBILIIEH, MOXKHO 3aperuCTPUPOBaTh HA IOBEPXHOCTH TeJa.

Onekrpokapauorpamma (OKI') 0OBIYHO COCTOUT M3 TPEX HAIMPaBICHHBIX BBEPX IMOJIOKHU-
TenbHbIX 3yOLoB P, Q, T u AByX HampaBleHHBIX BHU3 OTpHUIATEIbHBIX 3yO10B R u S. 3yben P —
npencepaubliii kommieke OKI'; oH sBaseTcs anredpanyeckoil CyMMOM IOTEHLIMATIOB, BOSHUKAIO-
IIMX B IPABOM U JIEBOM IPEJICEPAMSIX MPU UX BO3OYKIECHUH, TPHUUEM [TOTEHIMAIIBI IPABOTO Mpej-
cepaust MOJIOKUTENBHBI, IEBOro — oTpunareinbHbl. QRST — jkenymoukoBbIe MOTEHIINAIBI, OHU OT-
paXkaroT IpoIecchl BO30YKIEHUS KenyaoukoB. PasnuyaroT Takxke untepBansl: P — Q, QRS, S —
T,Q-T,uR-R.

[TpoomKUTETLHOCTh M aMITJIUTYIa OTJEJIBHBIX 3yOLI0B, MHTEPBAJIOB U KoMIulekcoB DKI'
XapaKTEepU3yIOT JBa OCHOBHBIX (PM3MOJIOTMYECKUX CBOMCTBA cepAla: BO30yIUMOCTb U IPOBOIU-
MocTb. [Ipu anexTpokapauorpaduu UCIOIb3YETCsI METO/ KaK OUMOJISPHBIX, TAK U YHUIIOJSPHBIX
OTBEACHUM.

Haubonee pacnipocTpaHeHsl ClieAyIOIINEe OTBEACHUS

1. Tpu craHgapTHBIX OUMOJSPHBIX OTBEICHHS, MIPU KOTOPBIX PETUCTPUPYETCS Pa3HOCTh
MOTEHIMAJIOB MEX/1y KOHEUYHOCTSIMHM — OT IpaBoii U JieBoii pyku (| oTBeneHue), MpaBoil U eBoH
Horu (Il oTBenenue), nesoit pyku u sesoit Horu (I oTBeneHue).

2. Tpu yHUNIONAPHBIX OTBEJEHUS OT KOHEUHOCTEH. [Ipn 3THX OTBENEHUAX peTuCTpUpyeTcs
Pa3HOCTh OTEHIMAIOB MEKy OJTHOM M3 KOHEYHOCTEH, Ha KOTOPOM HAXOIUTCS aKTUBHBIN DJICK-
Tpoa, 1 uHaupdepeHTHbIM mekTpogoM. DKI', oTBoaMMas OT mpaBoil pykH, 0003HavyaeTcst OyK-
Bamu aVR, ot neBoi — aVL, ot neBoii Horu — aVF.

3. CeMb YHUIIOJIIPHBIX OKOJIOCEPAECUYHBIX OTBEIEHUMN, IIPU KOTOPBIX PETUCTPUPYETCS pas3-
HOCTb MMOTEHIIMAJIOB MEKy ONPEeIEHHBIMU TOUKaMH Ha TPYIHOM KJIETKE U HYJIEBBIM MOTEHIU-
asiom. O0o3HauaroTcst Kak Vi,...V7. OObIUYHO 1715 TPYIHBIX OTBEJCHUN aKTUBHBIN 3JIEKTPOJI IIOMe-
HIal0T B TOYKax, 0003HayaeMbIx OykBamu: V1 — 1 ¢M OT Kpas rpyauHbI B 4 Mexpedepbe clipaBa;
V2 —1 cM ot Kpas rpyauHbl B 4-M Mexxpedepbe cneBa; V3 —mexay Va2 u Vi, Va4 — B 5-M MexpeOe-
phe clieBa MO0 CPEeTHEKIIOUNYHOM JIMHUK; V5 — B 5-M Mexpedepbe 1o nepeiHel akCUUIIpHON JTH-
HUM; V6 — B 5-M MexxpeOepbe 10 CpeHel akCUIUIIpHO# TMHUY; V7 — B 5-M Mexpebepbe 1o 33 Hei
AKCUJUISIPHOM JIMHUU.

Ilesab padoTbl: 03HAKOMUTHCS C METOJIOM JIEKTPOKAPAUOTpaduu, NPUHIMIIAMHU aHATIH3a
AIIEKTPOKAPANOTPAMMBI I OIIEHKH (YHKIIMOHAJIbHBIX CBOMCTB CepLa.

Matepuaibl U 060pyaoBaHue: 3JeKTpokapauorpad , snexkrpoas:, 10 %-Hblil pacTBOp
NaCl, mapneBsie candeTku, cnupT, Bata. OObEKT UCCIIETOBAHUS — YETIOBEK.

Xoxa pa6otsl. [TogroraBnuBaioT snekTpokapauorpad k padore. McnplTyeMoro ykiasl-
BAIOT Ha KylIeTky. HakianpIBatoT 31€KTpo/] B COOTBETCTBUM C ONMCAHHBIMH BUJIaMH HaJI0XKEHUS
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npy OUIOJISIPHBIX OTBEACHUSAX U OAHOBPEMEHHO YKPEIUIAIOT 3JIEKTPO/ Ha MpaBoii Hore. OH sIBIIs-
etcs uHAu(pPepeHTHBIM U MpeHa3HAUECH I 3a3eMJICHUS UCTIBITYyeMoro. YToOsl 06ecrednTh Xo-
POLUMI IEKTPUYECKUN KOHTAKT, MEXKY JIEKTPOJAMH U KOXKEH, IIPOTEPTOM BaTON CO CIIUPTOM,
MOMEIIAIOT Mapio, cMoueHHYI0 10 %-ubiM pactBopoM NaCl. 3anuchIBatoT KaIuOpPOBOYHBIHN CHUT-
Hai (1 mV=I1 cm).

s ynoOctBa u ToyHOCTH pact@poBku DKI perynarop cKOpocTH HMPOTSKKU JICHTHI
ycraHaBnuBatoT Ha 25 unu 50 mm/c. [locie 3Toro nenaror 3amuch B OMUCAHHBIX BBIIIE OTBEIC-
HUAX, OTMEYasl Ha JICHTE BUJ OTBEICHMUS.

Pexomengaunu k opopmiienuro padorsl. OKI', 3apeructpupoBaHHyio BO BCEX OTBEJIE-
HUSIX, BKJIEWTE B IPOTOKOJ OmbITa. OTMEThTE BUJ OTBEICHUMN, 3yOLIbI U UHTEPBAJIbI COOTBETCTBY-
romuMu 06o3HaueHussMu. Onpenenute no K nonoxkeHue 3MeKTpUIECKOr OCH ceplia, IPoI0JI-
JKUTEJIbHOCTh CepeUHOro Iukia (MHTepBai R — R) 1 yacToTy cep/ieuHbIX cokpamieHuid. Onummure
dopmy u paccuuTaiite amrutyny 3yomnos: P, R, u T. U3meppte untepBansl P—-Q, Q- T, T - R.
Ha ocnHoBanum nposenenHoro ananusza DKI' oxapakrepusyiiTe (yHKIIMOHATBHOE COCTOSHUE
Cep/a UCTIBITYEMOT0 ¥ OTKJIOHEHUS, €CJIN OHU UMEIOTCS.

3ansarue 17

Pabora 53 AyckyJbTanus cepana 4eJIOBeKa

JlesiTenbHOCTh cepla COMPOBOXKIACTCSI 3BYKOBBIMH SBJICHUSIMU, KOTOpPbIE HA3bIBAIOTCS
ToHamu cepAaua. [Ipu BeICTyIIMBaHUY Cep/Iia HEMOCPEACTBEHHO YXOM UJIH IpU oMol (HOHEH-
JIOCKOTIa WJIM CTETOCKOIA CIIBILIHBI BA TOHA PA3HOM BBICOTHI U ITPOJOJDKUTENBHOCTU. Pa3nuuator
NIE€PBbIi, CUCTOJIMYECKUM, U BTOPOH, AMACTONNYECKUN TOH. CHUCTONMYECKUI TOH HU3KUH, TITyXOH
u 0oJiee MPOJOIKUTENbHBIN, TUACTOINIECKUNA — KOPOTKHH 1 BBICOKHM, PE3KHIA.

[TepBsiii ToH moutu coBnagaet ¢ 3yorioM R DKI'. OH Bo3HMKaeT B pe3yibTaTe KoJleOaHus
aTPUOBEHTPUKYJISIPHBIX KJIAIIAaHOB, HATSDKEHUS U BUOpALMK CYXOKMJIbHBIX HUTEH U HapsyKEeHUS
MBILIIBI JKETYJOUYKOB. BTOpPOI TOH BO3HUKAET IIPH 3aXJIONBIBAHUN CTBOPOK IOJIYJYHHBIX Kara-
HOB U mouTH coBmnagaet ¢ 3yorom T OKI'. V 3mopoBoro uenoBeka TOHBI U Tay3bl cepana npu 75
COKPAILEHUSAX B MUHYTY UMEIOT CJIEYIOIYIO IPOAOKATEIBHOCTD: TIepBbIi ToH — 0,11 c; nepBas
nay3a — 0,2 c¢; sropoii Ton — 0,07 ¢; Bropas naysza — 0,42 c.

JUnist BBICTYIIMBAHUS TOHOB cepilia (POHEHIOCKOI YyCTaHABIMBAIOT HA TPYAHOM KJIETKE He
B MECTax NMPOEKIUH OTAENbHBIX KJIANaHOB, a HECKOJIbKO KHApyXU OT HUX. Toraa Kaxkaplii TOH
OyZeT CIBILIEH OTYETIIUBEE.

MecTo npoekuun ABYCTBOPYATOro (MUTPAIBHOIO) KiIalaHa JIKUT HUKE MPUKPEIUICHUS
TPETHEro JIEBOT0 pedepHOro Xpslilla K IpyJrHe, @ MECTO HAMJTy4IlIero BhICIYIIMBAHUS — B MIATOM
MeXpeOepHOM POMEXYTKe, Ha 1 — 1,5 cM BHYTpb OT CpeIHEKIIIOUNYHON JTUHUHU. MecTo mpoek-
LIMY TPEXCTBOPYATOrO KJIallaHa — Ha CPEAHEN JIMHUY IPYAUHBI, HECKOJIBKO HI)KE MECTA IPUKPETI-
JICHUS] K Hel 4eTBEPThIX peOepHBIX XPSIIEH, a BBICIYIIMBAETCS OH HAa HIXKHEM KOHIIE TeJa Ipy-
JIMHBI CTIPaBa.

[TonynyHHbIEe KiamaHbl JIETOYHOW apTE€pPUH BBICIYIIMBAIOTCS BO BTOPOM MeXpeOepHOM
IIPOMEXKYTKE CJIEBA, HEMTOCPEACTBEHHO Y IPYAMHBI, a IOJIYJIYHHBIE KJIallaHbl a0PThI — TOXKE BO BTO-
POM MeXpeOepHOM MPOMEXKYTKE, HO TOJIBKO CpaBa OT IPYAHUHBI.

ean padoThl: HAYYUTHCS BBICIYIIMBATH KAX/IbIM KIIallaH, pa3audarh J1Ba TOHA.

Marepuanbl u o6opyaoBanue: ponennockon. OObEKT UCCIIEIOBAHUS — YEIOBEK.

Xopa padotbl. OnpenenuTs MecTa IPOEKLNHU KJIAIaHOB CEpALla Ha OBEPXHOCTH TPYIHOU
KJIETKW ¥ TOYKU HAWIYYIIEero UX MPOCIyIIHBaHUs (MOXHO OTMETUTh UX Pa3IMYHbIMH 1IBETHBIMU
KapaHjamamu). BeicaymmBare mpu noMomu (OHEHJ0CKoNa padoTy KaXAOoro KiamaHa. Yoe-
JTUTHCS B HAJIMYUM IBYX Pa3AelbHBIX TOHOB

Pexomennauum k opopmiieHuIo padoTel. B nmporokose onucars HabI0aeMble SIBICHUS,
JnaTh OOBSICHEHHE MPUYHH MOsABIEHUS TOHOB. HaprcoBaTh cxeMy pacroiioxkeHHs! TOYEeK Ha Ipyi-
HOM KJIETKE, B MECTE KOTOPBIX HAJ0 IIPOCIYIINBATh KaXKbIM KJIAIIaH.

Pa6ora 54 I'na3o-cepaeunnblii pediexc (onbiT JaHnHu-AHepa)
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[Tpu HaaBMMBaHUM HA IIIaBHOE sI0JI0KO YETI0BEKa, NesITeILHOCTh cepaLa 3amesieTcs. Pe-
dexTopHas ayra npeJcTaBieHa YyBCTBUTEIbHBIMU BOJIOKHAMHU TJIa30BUTaTEIbHOIO HEPBA, IIPO-
JIOJTOBATBIM MO3TOM M OJYXIAIOIIMMU HEPBaMHU, KOTOPBIE MTPOBOJISAT TOPMO3SIIIAE UMITYIbCHI K
cepany.

Lesb padoThI: BEITOJIHUTH YKCIIEPUMEHT, IPOAHATM3UPOBATh MEXaHU3M BIIMSHUS Ha Cep-
JNEYHYIO ACSITEbHOCTD.

MaTtepuajbl U 000py/A0BaHHe: CEKYHIOMEDP, OOBEKT UCCIIECIOBAHUS — YETOBEK.

Xoa pa6orbl. Y o6cieayeMoro mo myjabCy MOJCYUTHIBAIOT KOJIWYECTBO COKPAIICHHI
cepaua 3a 1 — 2 MuHyTHI (KenaTesnbHo 1o 10-CeKyHAHBIM nepuoiam).

DKCrepuMEHTATOp MPUKIAIbIBAET 00€ PyKH K OOKOBOI MOBEPXHOCTHU T'OJIOBBI OOCIeaye-
MOT0, a OOJIBLIIMMH MAJIbIIAMU MEUIEHHO HaJIaBIMBACT OJTHOBPEMEHHO 6 meuenue 5 — 8 CeKyH]l Ha
00a rra3HbIX f010Ka (HecuabHO!) 1 OBICTpO TIpeKpariaet napjieHne. CUUTAIOT ¢ Hauaia 0asieHus
Ha 21a3a KOJIUYECTBO YIapOB IyJIbCa U CPAaBHUBAIOT C UCXOMHBIM 4yHcioM. Ilynbe MoxeT 3amen-
asaTbes 10 20 ynapoB B MUHYTY.

Pexomennauuu k ogopmiieHuo pa6orsl. OGopMUTE IPOTOKOJI. 3apUCOBATH CXEMY pPe-
(beKTOpHOU AYTH U CAENaTh BHIBOJIBL.

KonTposabHbie Bonpochl

1. Ilouemy B anekTpokapauorpaduu TOKU JEHCTBHS Cepalia PETUCTPUPYIOT C TOBEPXHO-
CTH Tena?

O Kakux CBOMCTBAX CEpJCYHOMN MBIIIIIBI MOKHO CYAUTH IO JIEKTPOKapArOorpaMmme?
[lepeuncnure METOIBI PETUCTPALIH OMOTOKOB CEpALA.

KakoBbl mpuYrHBI BO3HUKHOBEHUS TIEPBOT'O U BTOPOTO TOHOB cepaua’?

Kakoe 3HaueHne UMeeT perucTpanus TOHOB U IIIyMOB cepaua?

B kakux MecTax BBICIYIIMBAIOTCS TOHBI OTAEIBHBIX KJIallaHOB?

Kakoe BiusiHEE Ha IESTETFHOCTD CEp/Ila OKa3bIBaCT BO30OYXICHUE OIIYy)KIAIOIINX HE-

NOUTRWN

pBOB?
Pa6ora 55 U3mepeHue apTepuaibHOIO 1aBJIeHUSA
VY poBeHb apTepUaIbHOTO JaBJIECHUS 3aBUCUT OT paboThI cep/illa ¥ BEJIMYMHBI IPOCBETA CO-
CyZI0B. ApTepHalIbHOE JaBJIE€HNE KOJIEOIeTCs B 3aBUCUMOCTH OT (ha3 cepieuHoro uukia. B nepuon
cucmonwt (COKpaIeHHsI) OHO MOBBIIIAETCS (CHCTOJIMYeCKOoe NN MAKCUMaIbHOE 1aBJICHHE), B TIe-
puon ouacmonwt (paccinabieHus) — CHUXKaeTcs (IMacToInyecKoe Wi MUHUMAaIbHOE JaBJICHUE).
Pa3zHOCTh MeX/ly BEIMYMHOM CHCTOIUYECKOTO M AUACTOIMYECKOTO JaBJIEHUS COCTaBIISET
NyJbCOBOE JIaBJICHUE.
V¥ 310poBoro uenoseka B Bozpacte oT 20 110 40 JeT ypOBEHb CUCTOIMYECKOTO JIaBJICHUS
Ipy U3MEpPEeHHM B IJIeYeBOM apTepuu konednercs B mpenenax 110 — 120 mm pt. cT.,
nuacronudeckoro — 60 — 80 MM pT. cT., mynbcoBoe naBieHue cocrariser 30 — 40 MM pT. CT.
[ToBbIlIEHNE apTepUATBHOIO JaBICHUS HAa3bIBAETCS TUIIEPTOHUEH, TOHM)KEHNE — THIIOTOHUEH.

MOHO paccUuTaTh, KAKUM JIOJKHO OBITh apTepHalibHOE JJaBJIEHUE B 3aBUCUMOCTH OT BO3-
pacta (Tak Ha3bIBa€MOE «MeajbHOe daBjeHHe»), ucroib3ysd ¢opmyinsl (mo 3.M. Bouibin-
CKOMY):

Cucronuveckoe nasjaenue = 102 + 0,6 Bo3pacra.

Juacronunyeckoe nasjaenue = 53 + 0,4 pospacra.

ApTepuanbHOe JaBJICHHE OINpPEAENsSeTCs] ¢ MOMOIIBI0 PTYTHOIO CPUrMOMaHOMETpa WU
MeMOpaHHOTO TOHOMeTpa aycKyinbTaTuBHBIM MeToioM H.C. KopoTkoBa

eab padoTbl. OCBOUTH METOAMKY HU3MepeHUs apTepuanbHoro aasienus no H.C. Kopor-
KOBY.

Marepuajnbl 1 000pyI0BaHKE: TOHOMETP WK churmMomanomeTp, hoHeHa0cKom. OOBEKT
MCCIIEJOBAHMSI — YETIOBEK.

Xoxa padotsl. AyckynbratuBHBIM MeTo0M H.C. KOopoTKkoBa MOKHO U3MEPUTH KaK CUCTO-
JMYECKOE, TaK U JUACTOIMYECKOE IaBICHHE.

Cuns Ha cTyse, UCTIBITYeMBIA KIIaJeT pacciabieHnyto pyky Ha croi (Puc.44.), na oOHa-
KEHHOE TUIEYO €My HaKJIaJbIBAalOT MAaHXXETKY [2] Tak, 4yTOObl OHA IUIOTHO OXBAaTHIBAJIA ILJICHO.
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HwxHuit kpaif MaH)KETKHU TOJDKEH OTCTOSITh OT JIOKTEBOTO criOa He MeHbIe ueM Ha 1 — 1,5 ¢m, a
pEe3UHOBBIE TPYOKH MpUOOpa HAXOIWIUCh COOKY JIOKTEBOTO CycTaBa. B JTOKTEBOM sSIMKe HaXOISAT
NYJIbCUPYIOLIYIO MJICUEBYIO apTepHI0, HAa KOTOPYIO CTaBsAT GoHeHI0ocKoI [4]. 3aKphIBalOT HA pe-
3MHOBOM Tpy1ie [3] BUHTOBOM Kianad. HarneTanueM Bo31yXa B MaHXETKY B HEl CO3/1al0T J1aBJie-
HUE BBIIIE MAKCUMAJILHOTO, YJIbC NCYE3aET.

MenasieHHO U MOCTENEeHHO OTKPBIBAIOT BUHTOBOW KJIamaH U, BBITyCKas BO3AYyX M3 MaH-
JKETKH, BBICIYIIUBAIOT COCY/IMCTHIC TOHBI B IMJIEYEBOM apTepun. B MOMEHT MOsIBJICHUSI TOHOB T0O-
Ka3aHus TOHOMETpa [ 1] cOOTBETCTBYET CUCTOIUYECKOMY JIaBJICHUIO.

[IpogomxaroT CHUXKATh AABJICHUE B MAH)KETKE U CIIYIIAIOT HAPACTAIOLY0 CUILY TOHOB, KO-
TOpbIE 3aTEM OcabeBaroT U ucye3atoT. MOMEHT MCUYE3HOBEHHSI TOHOB COOTBETCTBYET JUACTOH-
YECKOMY, WM MUHUMAIbHOMY, aBiieHui0. He cHUMast MaH>KeTKH, MOBTOPSIIOT 2 — 3 pasa usmepe-
HUS CUCTOJIMYECKOTO U TMACTOINYECKOIO JaBICHUN.

Pexomengaunu k opopmiieHur0 padorsl. [lokazarenu CUCTOIMYECKOTO U TUACTOIHYE-
CKOT'O JaBlieHUs 3a(pUKCHUPOBATh B TETpaAu. BoIYHCIUTE MyIHCOBOE IaBIEHUE U TaK Ha3bIBAEMOE
«uneanpHoe aaBiieHuey». CpaBHUATH NMOMyYEHHBIC MTOKA3aTEIN apTEPUATHLHOTO JaBICHUS ¢ (PHU3HO-
JIOTUYECKON HOPMOM U BBIUMCICHHBIMU MOKA3aTENSIMU «U1€ATBHOTO JABICHU .

3anstue 18

PaGora 56 Omnpenenenne mnoka3saresieil cepAeuyHO-COCYIMCTON CUCTEMBbI (Y4aCTOThI
IyJIbCA, CHCTOJIUYECKOr0, JUACTOJNYECKOr0 U IMYJbCOBOI0 JaBJEHUS, CHUCTOJIHYECCKOT0 U
MHHYTHOTO 00b€MOB) y 4eJIOBeKa B II0Ko0e U nocJie Gu3nyeckoil Harpy3Ku

Jlasxe kpaTkoBpeMeHHasi pu3nyecKkasi Harpyska u3MeHsieT (PyHKIMOHAJIbHBIE TTOKa3aTeNn
CEP/ICUYHO-COCYAUCTOM CUCTEMBI: YAaCTOTY MyJibca, 00bEMBI KPOBHU, BEIOPACHIBAEMOM KaXK/IbIM KE-
JyJOYKOM CepJlia MPH OJHOM COKPAIICHUU (CUCTOIUYECKHH 00bEM) U 3a MUHYTY (MUHYTHBIN
00BEM), YpOBHU apTepHaAJIbHOTO AaBiieHus. [Ipruem no 3TUM peakuusM CUCTEMbl MOKHO CYJIUTh
0 € (QYHKIIMOHATBEHOM paboTOCIIOCOOHOCTH.

Heap padoThi: 3aKpeIuieHNE HABBIKOB ONpEAENICHUSl apTEepUaIbHOrO JaBJICHUS HEmpsi-
MBIM METOJIOM; 03HAKOMHUTHCS CO CLIOCOOOM MPHOIMKEHHOTO BBIYUCICHHS BETMYUH CUCTOJINYE-
CKOT'O M1 MUHYTHOTO 00BEMOB KPOBH; MPOCIEIUTH 3a n3MeHeHnaMu nokazareneit CCC npu ¢puzu-
4yecKoil paboTe U Ha OCHOBaHMM HUX J1aTh OLEHKY €€ ()yHKIIMOHAIBHBIM BO3MOYKHOCTSIM.

Martepuanbl 1 000py/10BaHHe: TOHOMETP, POHEHJOCKOII, CEKYHJIOMEP, METPOHOM.

Xona padorel. CHauana onpeenarcs 4acToTa CEpACYHbIX COKPALICHUH 110 IyJIbCy 3a MH-
HyTy (UCC) u ypoBHu cuctonnyeckoro aasnenus (CJ1) u nuactomuueckoro (/1) y ucnieiryemoro
B IIOKOE.

He cHnMas MmaHXeThl, B34B B pyKY TOHOMETP, UCIIBITYEMBIH JIeJaeT ol MeTpoHoM 20 riy-
6okux npucenanuii 3a 30 ¢ u ObicTpo caautcs. He Tepsis HU CEeKyH[bI, Y UCIBITYEMOI0 BHOBb
onpenensitorcst CI, 11 u 06sa3amenvno o0noepemenno c onpedesieHuem 0asieHus nooCYumaol-
eéaemcsa nyavc (YCC).

Pexomenganmnu k opopmienuro padorsl. 3uast CJI u JI/1, BBIYUCINTS ITyIBCOBOE JaBe-
uue (I11) mo popmymne:

na=Ca-aa

OTOT pacyeT clies1aTh KaK Mo JaHHBIM MOKOS, TaK U 1Mociie PU3NUeCKO Harpy3KH.

Jlj1s cOCTOSIHMI MOKOS U MOCJe Harpy3Ku BbICUUTaTh 1o popmyne Ctappa BETUYUHY CH-
cToJIn4ecKoro oorema kposu (CO):

CO=[101+0,5xTI110)- (0,6 x )] - 0,6 x A,

rae A — Bo3pact ucneitryemoro, [1/] — nynecoBoe nasnenue, /] — nuacronuueckoe.

Brruncnennoe 3nauenune CO ucnonb30BatTh AJ1s1 ONMPEACICHUS MUHYTHOT0 00beMa KPOBH
(MO):

MO =CO x4YCC

Bce akcniepuMeHTalIbHBIE U BBIYHMCIEHHBIE MTOKA3aTENN CEPAECYHO-COCYJUCTON CHUCTEMBI
3a(UKCUPOBATh B TeTPaau B OpMe TaOTHIIBI.
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BennuuHy CHCTONMYECKOTrO M TUACTOJIMYECKOTO, a TAaKXkKe MYJbCOBOTO JABJICHUS B CIO-
KOMHOM COCTOSTHMM CPaBHHUTE C (PU3HOJIOTHYECKON HOpMOW. OTMEThTE, KaK M3MEHHIIMChH BCE T10-
kazarenu CCC nmocine pu3nuecKoil Harpy3KH; 3a CYET KaKoro (hakTopa BO3pacTaeT MOCie Harpy3Ku
MHHYTHBI 00BEM: 3a CUET YBEIMUCHHS YaCTOTHI CepALeOneHNl (HeydosremsopumenbHas peax-
Yus) I, IPEUMYILECTBEHHO, U3-3a YBEJIIMYCHHUSI CUCTOIMYECKOro 00bEMa cepta (xopowas pe-
axyust)?

Ta6muua 9 Iokazarenn CCC B mokoe u nociie GU3NIecKoi Harpy3Ku

nocne  uzmy.
Harpy3KH:

IToxasarenu CCC B IOKO€E

4yCcC

Cucronnueckoe JaBieHHUE
Juacronuueckoe AaBiIeHHUE
IlynbcoBoe naBieHue
Cucronunueckuil 06bemM
MuHyTHBII 00bEM

AHanu3 pe3yabTaToB M OLUEHKY (DYHKIIMOHAJIBHOTO COCTOSIHUSI CEPIEYHO-COCYIUCTOM CH-
CTEMBI 3alULINTE B IPOTOKOJIE MO TAOJIUIEH pe3ysIbTaToB.

PaGora 57 Hab.1roneHue HepBHBIX M TYMOPAJIbHBIX BJIUSAHHUI HA KPOBOOOpAallleHUe B
IUIABATEJbHOH NepenoHKe 3aJHel JIaKu JATYIIKH

HIupuHa npocBeTa cOCy10B U3MEHAETCS MO BIUSHUEM Pa3INUHbIX HEPBHBIX U I'yMOpallb-
HBIX (hakTopoB. [Ipn Cy’)keHHH COCYHOB CKOPOCTh IBUKECHHUSI KPOBU YBEIMUHMBACTCS, a TIPU pac-
IIMPEHUN — YMEHBIIIAeTCsl.

Pa3npaxxeHre cuMIaTHYeCKUX HEPBOB BbI3bIBAET CYXKEHHUE cocyoB, K cocynam nanku jis-
IYHIKM CUMIIATUYECKHE BOJOKHA MPOXOJAT B COCTaBE CEJAIMIIHOIO Hepsa. Pasapaxas ero,
MO’KHO Ha0II0AaTh Cy’KeHue cocynoB. [lepepeska cenaaninHoro HepBa BeAeT K paclIMPEHHUIO CO-
CYyJIOB.

Kpome toro, cocynocyxuBaromuii 3pGeKkT MOKHO MOJIYIUTh PEPICKTOPHO, pasapakas
MOBEPXHOCTb KOXH JIATYLIKH.

CuUnbHBIM COCYIOCYKMBAIOIIMM CBOWCTBOM 00J1afjaeT ajpeHanuH. Eciu HaHecTH Karuio
pacTBOpa aJpeHaJIMHa Ha MIOBEPXHOCTH IUIABATEIbHON MEPENOHKH JIANKHU JIATYIIKH, TO CKOPOCTh
JBUKEHUS] KPOBU YBEITMYUBAETCS, YTO CBUAETEIBCTBYET O CY)KEHUH COCYIOB.

Ienp padoThl: Ha cocyaax IIaBaTEIbHON NEPENIOHKH JIATYIIKH U3yUYUTh MEXAHU3MBI Pe-
TYJISIUU COCYIUCTOTO TOHYCA.

Matepuajbl 1 000pyA0BaHHe: KAPTOHKA C OTBEPCTHEM; OYIIaBKH, MUKPOCKOII; pacTBOP
anpenanuna (1 — 10000); 0,65 % pactop NaCl, anekTpocTumyisTop, IAryIiKa, OWHT.

Xoa pa6orsl. TynoBulle CIMHAIBHONW JIATYIIKM NPUOMHTYHTE K KapTOHKE TaK, YTOOBI
TIaBaTebHas TepenoHKa 3aJHel JanKyu HaX0AuIach HaJl OTBEPCTHEM.

PacTsiHUTE TepenoHKyY JIanKH HaJ] OKOIIEYKOM, HCIOJb3ys OyJaBKH, KOTOpbIe BKaJIbIBa-
I0TCS BOKpYT OTBepcTus. bynaBkaMu mNpuKanblBaTh KOHYMKU MajbleB K IJIACTHHKE B KOCOM
HalpaBJIEHUH, YTOOBI HE MeNIaTh 00BEKTHBY MUKpOCKoma. CIMIIKOM CHIBHO pacTsATruBaTh Mepe-
MOHKY HeNb3s, TaK KaK 3TO MOXKET HapYIIUTh KPOBOOOpAIIEHHE.

VYKpenuB JATYIIKY Ha KApTOHKE, TOMECTHTE MEPENOHKY 0J] 00beKTUB MUKpockona. [le-
PEMOHKY MOCTOSIHHO CMavyMBaiTe (PU3NOJIOTHIECKHM PACTBOPOM.

PaccmoTpuTe cHauana nmpu MajioMm, a 3aTeM IMpH OOJIbLIeM YBEIMYEHUM apTepuH, Karuil-
JSIpBI U BEHBI, PYKOBOJICTBYSICh CTPOCHHUEM CTEHKH COCyJa U HampaBieHHEeM Toka KpoBu. Cpas-
HUTE CKOPOCTh TEUEHHSI KPOBU B 3TUX COCYJaX U OTMEThTE MyJbcaluto aprepuil. OOparure BHU-
MaHHEe Ha BPEMEHHYIO JIe(hOpMaIIMIO SPUTPOIIMTOB B MECTaX BETBIICHUS MEJIKUX apTEePUH.

OTMeTHB UCXOAHBIN TPOCBET COCYOB, pa3paskaiiTe c1a0bIM TOKOM KOXY JIAIIKH JIATYIITKA
WIM PUTMHYECKH [TOKAJIBIBANTE €€ UIVION U OTMETHTE, YTO CKOPOCTH JIBUKEHUS KPOBU B HUX YBe-
JMYUBAETCA, a, CIIE0BATEIIBHO, COCYIbl CYKUBAKOTCSL.

KanHure Ha MOBEpPXHOCTh KOXKM IIJIaBaTEJIbHOM NEPENOHKM pacTBOpa aJpeHalluHa U
HaOro1aiiTe 3a N3MEHEHUEM TIPOCBETA.
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OTtnpenapupyiite celaluIHbI HEPB BIOJb Oelpa HCCIeyeMoi KOHEYHOCTH U IOJIBe-
JUTE T10J Hero nurarypy. Ilon MUKpOCKONIOM HalIWTE y4acTOK IIaBaTEIbHOM NEPEIOHKH, I'Ie
ObuTH ObI BUIHBI aPTEPHUH, KAITMIUIAPH! U BeHBI. OTMEThTE UCXOAHBIM IPOCBET COCYIOB. 3aBIKUTE
HUTKY Ha HEPBE U IIEPEPEIKBTE €r0 BHIIIE NEPETSHKKU. CriennuTe 3a U3MEHEHUEM IIPOCBETA COCYI0B.

[Momaumas nepuepudeckuii KOHEl Mepepe3aHHoro HepBa 3a HUTKY, IOIBEIUTE 0] HEro
aeKTpoAbl. OTMETUB UCXOAHBIN YPOBEHb IIPOCBETA COCYOB, Pa3Apa)kalTe HEPB dJICKTPUUECKUM
TOKOM. YOeaHUTeCh, YTO CKOPOCTh ABIIKEHHS KPOBH YBEJIWYHIIACH, & IIMPHHA MPOCBETA COCYyAa
YMEHBIINIACH.

Pexomengauun k opopMiieHHI0 padoThl. 3anunTe HaO/Il01aeMble SBJICHUS, IIpOaHa-
ausupyiTe ux. Crenaiite BHIBOJBI O BIMSHUU HEPBHON CHCTEMBl M I'yMOpPAJIbHBIX (DAKTOPOB Ha
IIPOCBET COCY/I0B. 3apUCYHTE CXEMAaTUYHO TOK KPOBU B apT€pPHAJIbHBIX U BEHO3HBIX COCYIaX.

KonTpoJibHBIE BOIPOCHI

1. Yro Ttakoe aprepuanbHblii yabc? KakoBbl IPUYMHBI €70 NPOSIBICHUS?

2. Kakue paxTopbl OIpeensoT KpOBSIHOE AaBlIeHUE?

3. Uto Ha3bIBaETCS CUCTOIMIECKUM, TMACTOIMYECKIM U ITyJIbCOBBIM MaBieHnemM? Kakosa
ux (puznonoruyeckas Hopma?

4. Kakoe naBieHHE KPOBU B Pa3JIMYHBIX OTAENAaX KPOBEHOCHON CUCTEMBI?

5. KakoBa ckOpoCTbh KPOBOTOKA B PA3JIMYHBIX OTAEIaX KPOBEHOCHOU CUCTEMBI?

6. Uro Takoe COCyIHCThIN TOHYC?

7. KakoBbl MEXaHU3MbI PETYIJISALUN TOHYCA COCYA0B?

Tema 9. Pu3noJiorus ALIXaHus
3anarue 19
Tect «KpoBooopamenune» (10 MunyT)

Padora 58 Haduronenne padoTbl MepuaTeIbHOIO JMUTEIHA Y JATYIHIKH

Ilesan padoThI: ncClIe0BATh JBUTATENbHYIO (DYHKIIMIO MEPLATEIBHOTO SIUTEIUS Ha ITPH-
Mepe paboThl TTIOTOYHOT'O AIUTENNUS JISITYILKH.

Matepuajbl 1 000py10BaHMe: MUKPOCKOI, IPeNapoBaibHbIi HA00pP HHCTPYMEHTOB, Jisi-
rylika, IpenapoBajibHas JOCKa, MPEIMETHOE CTEKIIO, (pu3pacTBOp, MUMETKA, cTeKiIorpad, mpoo-
KOBasi UJIM YToJibHas KPOILKa, (GUIbTpOBaJIbHAs Oymara.

Xoa padoThl. Y JIATyIIKY pa3pylaloT FOJIOBHOW ¥ CHMHHON MO3T, IPUKPEIUISIOT €€ K IIpe-
NapoBaJIbHON JIOCKE CIIMHOM BHU3, YIANSIOT HHKHIOIO YENIIOCTh U, 0OHAXKMB MHILEBO/I, Pa3pe3aroT
€ro BAOJb.

Ha HEOO narymku kiaaxyT MaJeHbKHIA KyCOYeK POOKH MIIM KPYITUHKH yIJis. 3aMETHO JIBU-
JKEHHE KycOouKa 110 HalpaBJIeHHUIO K TJIOTKE.

PaccmarpuBaroT moJ MUKPOCKOIIOM KYCOK CIM3MCTOW 00OJIOUKH, B3SATHI B MECTE Mepe-
X0Jl1a TJIOTKHM B MHUILEBOJA. 3aMETHO MEpLATeNbHOE JBUKEHHUE. 3/1€Ch BBIPE3AIOT KyCOUYEK MHIle-
BOJIa, KJIayT €ro Ha CTEKJISTHHYIO IUIACTUHKY, BHYTPEHHEH MOBEPXHOCTHIO K cTekny. Kycouek
MEJIEHHO TepeBUTaeTCs M0 CTeKITy Oyaronapsi ABM)KEHHUIO MEpLATENbHOIro snuTenns. UToosbl
JIBIDKEHUE ObUIO O0JIee 3aMETHO, 10/1 CTEKJIO CIIeNYeT MOAI0KUTh KYCOK MUJUIMMETPOBOM Oymaru
WM Ha OOpaTHOM CTOpPOHE CTEKJIa HAHECTH JIMHUIO HaualbHOTO MOJIOKEHUS MTUIIEBOIA.

Pexomennauum k ogopmiaenuro padorbl. OPopMUTE TPOTOKOI, OMUCAB BCe HAOIIOAE-
HUS, UX 00CYX/IeHUE, CACNaTh BEIBOBI O POJIM MEPUATEIFHOTO TUTENHNS AbIXaTebHBIX MTyTEH.

Padora 59 Cxema geiictBusi anapparmsel (Mmoaeasn {lonaepca)

[Ipu Booxe o0beM IpyAHOM MOJIOCTH YBEIUYMBAETCS, NPU BBIIOXE yMEHbIIaeTcs. Dia-
CTMYHasl TKaHb JIETKUX BCErJa CIeayeT 3a M3MEHEHUSIMU 00beMa IpyTHON MOJIOCTH, PaCIIUPSsACH
IIPU BJIOX€ U criafasich npu Bbioxe. [Ipu criokoitHOM B1OX€e B IJIEBPAJIbHOM IIETH CO3/IaeTCsl OT-
pHLIaTeNbHOE AaBIICHHE, paBHOE 7 — 9 MM, a Ipu TIIy00KoM Boxe — 30 MM pT. cT. DTO 3acTaBisieT
JIETKHE PACHIMPATHCS ¥ aTMOC(EpHBIN BO3AYyX BXOIUTH B HUX. [IpH BBIIOXE 00BEM TPYIHOM TTO-
JIOCTH YMEHBIIAETCS, CAABINBAS JIETKHE U TEM CAMbIM BBITAJIKUBAs U3 HUX U30BITOK BO3/TyXa, KO-
TOPBIN BBIXOJUT HAPYKY.

VYcioBHsl, BOSHUKAIONIME B TPYJHON IMOJIOCTH TMPU JBIXaTENbHBIX JBIKCHHUAX, MOXKHO
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Ha0Jr01aTh Ha YHpOIIEHHON Moaenu anmapara Jlonaepca. OH npencTaBiisieT OO0 CTEKISTHHBIN
COCyZ ¢ pe3uHOBOW MeMOpaHOU BMecTo NHA. B cepeanny memOpaHbl BBsI3aH JIETKUN IIApUK.
CBepxy cOoCyJl 3aKpBIT HIMPOKON MPOOKOH ¢ OTBEPCTUEM ISl TPOMHMKA, HA 1BA KOHIIA KOTOPOTO
MPUBSA3aHO [0 PE3MHOBOMY OaUIOHUYMKY, UMHTHUPYIOIINE JIETKUE, BEPXHUN CBOOOIHBIN KOHEI]
TPOMHHMKA COOOIIACT «IBIXaTEIBHYIO» MOJIOCTh MOJENN C aTMOC(HEPHBIM BO3yXOM.

Heab padoTbi: HAOMIOJAaTh HA UCKYCCTBEHHON MOJIEITU MEXAaHU3M JbIXaTeIbHBIX JIBUXKE-
HUM.

MarepuaJbl 4 00opyaoBanue: Mojieib Jlonaepca.

Xoa pabotsl. [ToouepeaHo OTTIArMBaiiTe BHU3 U BAABIMBANTE BHYTPh COCY/Ia PE3NHOBOE
JTHO arrapaTa, UMUTHpYIollee nuadparmy, 3a BBA3aHHbIN B Hero mapuk. Habmonaiite 3a uzme-
HEHUEM 00beMa «ICTKUX»: CIIaICHUEM X MPU BIABIUBAHUU U PACITUPEHUEM — IIPU OTTITUBAHUN
PE3UHOBOIO JIHA.

Pexomenaauuu k opopmiieHUI0 padorbl. O0bsicHUTE HAOIIOJaeMbIe SBICHHS. ATapar
Honnepca 3apucyuire.

Pa6ora 60 CpaBHuTenbHoe coaep:;kanne CO2 BO BAbIXaeMOM M BbIIbIXa€MOM BO3/1yXe

Bnpixaemsrii Bo3ayx coaepxut 20,95 % xucnopona, 0,03 % yraekucinoro raza u 79,02 %
a30Ta U HHEPTHBIX Ta30B. B BbIIbIXaeMOM BO3/1yXe BCIIECTBHE ra3000MeHa MEX/y BEHO3HOU KpO-
BbIO U BO3JyXOM JIETKUX Kuciopoaa coaepxurcs 17 %, yriekucnoro raza — 4 %; octajibHOE —
a30T U UHEPTHBHIE Ia3bl.

VYTIeKUCIBIN ra3 MOKHO OOHAPYKUTH, IOJIB3YACh 0ApPUTOBOM MIIM H3BECTKOBOM BOJIOM, 00-
pa3yrollel ¢ HUM HEpaCTBOPUMYIO COJIb.

O3HaKOMBTECH C yCTPOICTBOM KiamanoB Mrosiepa. B 1Be mpoOupku, Kaxkaast 13 KOTOPBIX
cHa0xeHa poOKOH ¢ ABYMS OTBEPCTUSAMHU, IPOIYILIEHO 110 JBe TpyOKu. OJHa U3 HUX — JUIMHHAs,
OIyIIEHA IIOYTH JI0 JHA CKJISTHKH, JIpyrasi — KOPOTKasl, 3aKaHYMBaeTCs 1o Npookoil. O6e CKITHKU
COEJMHEHBI PE3MHOBBIMU TPYOKaMH € MYHALITYKOM uepe3 TpoWHUK. B omHOll mpoGupke mnpu
BJIOXE BCIIEAICTBHE Pa3peKEHUsS BO3/lyXa uepe3 0apuTOBYIO BOAY MOMIET BIAbIXaeMblii Bo3ayX. B
JPyroil — MpH BbIIOXE B pe3yJbTaTe MOBBIICHUS JaBICHUS yepe3 OapuUTOBYIO BOAY MOMIET BbI-
JbpIXaeMbli BO3/yX. TakuM o00pa3oMm, TOK BO3AyXa MpPOIYCKAaeTCs KJallaHaMH B Pa3iIM4YHbIX
HaIpPaBJIECHUSAX.

Heap padoThl: TOTYYNTH SKCIIEPUMEHTAIIBHOE JOKA3aTENbCTBO TOTO, UTO B IIpoLecce 00-
MEHa BelIecTB 00pa3yeTcsl YIIIeKUCIbIN ra3, H30bITOK KOTOPOTO yJalIsieTcsl U3 KPOBU IPU BEHTH-
JSIUY JIETKUX.

Matepuanbl u odbopyaoBanue: Knananel Mrosuiepa, 3amoiHeHHbIe OapUTOBOM BOJIOM,
CIUpT, BaTa.

Xoa pabotsl. [Ipexae yeM npUcTynuTh K padoTte, MpoIe3uHPUIMPYHTE BaTKOI, CMOYEH-
HOM CIIUPTOM, MYHIITYK IpHOOpa.

JpimuTte yepe3 MyHIIITYK. CpaBHHUTE CTENEHb MOMYTHEHHMsS OapUTOBOW BOJIBI B 00EHMX
CKIIsSiHKax. Pe3koe momMyTHeHHE pacTBopa B MPOOUpKE, Yepe3 KOTOPYIO MPOXOINI BbIABIXaeMbII
BO3/yX, U €]IBa 3aMETHOE IIOMYTHEHHE B IPYrOM JI0KA3bIBAET, UYTO B BBIIBIXAEMOM BO3J1yX€ COJIEP-
’KHUTCSI MHOTO OO0JIbIIE YIJIEKUCIIOTO raza, Y4eM BO BIBIXaeMOM.

Pexomennauum k ogopmiaeHuro padorsl. [Ipu odhopmieHnn npoTokosa 3amuIInTe pe-
3yJIbTaThl OIBITA. 3apUCYHTE cXeMy MpuodOpa.

KoHnTpoJsbHbIe BONPOCHI
KaxoBa poip MepaTeIbHOTO SMUTENNS JbIXaTEIbHbIX ITyTEH?

KakoB MexaHH3M U3MeHEeHHs 00beMa JeTKuX?
Uto Takoe MHEBMOTOpPaKC?
CpaBHuUTE COCTaB BABIXAEMOI'O U BBIIBIXaEMOTO BO3/1yXa.
Kakoii cocTaB uMeeT ajibBEOJISIPHBIN BO3IYX?
. [Touemy B anmbBeossipHOM Bo3ayxe Oosbiie CO2 M MEHbIIIE KUCIOPO/Ia, YEM B BbI-
IpIxaeMoM?
Padora 61 Cnimpomerpusi

ok wnE
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XKusnennas émkocts nerkux (KEJI) — 1o HauGonbliee KOTHYECTBO BO3IYXa, KOTOPOE
YEJIOBEK MOXKET BBIIOXHYTh I10CIE MAaKCUMAaJIbHOIO BAOXA. SIBIAACH IMOKA3aTeaeM IOIBUKHOCTU
nérkux u rpyaHoit kiaetku, XEJI xapakrepusyeT GpyHKIMOHATbHbIE BO3MOKHOCTH JbIXaTeIbHOI
cucreMbl. Cpennss BennuuHa JKEJI y myxxunn 3800 — 4200 mu, y sxenmuH — 2800 — 500 mu, y
cnoptcmenoB JKEJI moxket nocturars 7000 M 1 BbILIIE.

@DyHKIMOHAIBHOE COCTOSHUE JIETKUX 3aBUCUT OT BO3pacTa, pocTa, Ioja, (pU3N4EecCKOro
PasBUTHS U psizia APYTUx GaxTopoB. JJs BEIICHEHHS COOTBETCTBUS M3MEPEHHON Y UCIIBITYEMOTO
senmunnasl JKEJT ero (U3HYECKUM JTaHHBIM CJICTyeT CPaBHUTH €€ C JOJIKHOM BEIIMUYNHOMN XKEJL.
Tomxnyio ZKEJI paccuntsiBaiot 110 popmyaam. Camas IIpocTas U3 HAX YYHTHIBAET POCT:

st roHorei — KEJ xomwn= poct (B ¢M) X 25,

s neBymek — AKEJ goxxun.= poct (B em) X 20.

Pesynbrar BeIpakaeTcs B MIIIWIIATPAX.

Bonee Tounoe 3Hauenne nomkuoit XKEJI onpenensior no gopMyre, yanTsiBaromeii moi,
BO3pacT U POCT:

st MyxarH — KEJT roma=pocT(cM)%0,052 — Bo3pacT(;1eT)x0,022 — 3,60 ,

st sxeHIH — AKEJI gomm=pocT(cm)x0,041 — Bo3pact(;1eT)x0,018 — 2,68 .

OTKIOHEHHS YKCIEePUMEHTANBHO HaiiieHHoi Bemuunabl YKEJI oT BeIuMCIeHHOM JOMKHOI
Ha £10 % paclieHUBAKOTCSA KaK HecyllleCTBeHHbIe. MeHbIlas yeM nomkHas Benuunna XKEJT cu-
JIETENIbCTBYET O HEJAOCTATOYHOW BEHTHIIALNY JIeTKuX. [ [pyunHaMu MOryT OBITh MaJible SKCKYpCUU
rpynHON KieTkH (crnaboe (uznyeckoe pa3BUTHUE), a TAK)KE YMEHBIIEHUE PACTSKUMOCTH JIETKUX
(Jamre KaKk MOCIIEACTBHS MATOJOTHH: (GUOPO3 JICTKUX, INIEBPATLHBIC CITAWKH U T.I1.) UM CY)KCHHE
BO3YXOHOCHBIX IIyTeH (1pH BocnaneHuu, Ha0yXaHUM UX CIIM3UCTON 000I0UKH MU crla3me OpoH-
XHUAIBHBIX MBI Y OOJTBHBIX OPOHXUAIBHOW aCTMO, aCTMOUIHBIM OPOHXUTOM H T.JI.).

Lenb pa6oThl. O3HAKOMUTHCS ¢ METOMKOM onpenencuus JKEJI, oneHuts pasButue Ibl-
XaTeIbHOM CHCTEMBI 110 3TOMY ITOKA3aTeNIO.

Matepuajibl 1 000py10BaHHe: CIUPOMETP (CyXOW WM BOAHBIN), Ae3MHOUIUPYIOMUI
pactBop, Bata. OOBEKT UCCIIEIOBAHUS — YEIIOBEK.

Xoa pa6otbl. XKEJT onpesiensior, MCHOb3ys BOAHBIA clupoMeTp uiu cyxoii (Puc. 47.).

Cyxoil cnupoMeTp NpeACTaBiseT cO00N HUIMHAPUYECKUH TIIaCTMACCOBBIN KOPIYC C Ia-
TpYOKOM Ha TOplLie JUIs IPOAYyBaHUs uepe3 npuodop uzMepseMoro oobema Bo3ayxa. Ha marpy6ok
HaJIeBaeTCAd MHAUBUAYAIbHBIN MPOAE3MHPUIMPOBAaHHBIA MYyHIIITYK. Ha 60KOBOW NOBEpPXHOCTH
KOpITyca pacnojoxkeH cBOOOIHO BpallatoIIUNCs TMMO, TpalyMpOBaHHBIN B JINTpax. ITO U3MEPH-
TeJIbHAas MK, a 0] HEW HaXOJUTCS CTPEJIKA, ITOJIOKEHUE KOTOPOU 3aBUCHUT OT BPALLEHUS MO
BJIIMSIHUEM TPOITYCKaeMOT0 yepe3 NpruOop BO3yxa MHOTOJIONACTHOTO BUHTA BHYTPHU KOpITyca.

Onpenenenue XKEJI ocyliecTBAIOT B HOJI0KEHUH CHBITYeMOro ctos. Ha marpy6ok cru-
poMeTpa HaIeTh MyHIIITYK U IPOTEPETh €ro BaTOW, CMOYEHHOH Je3MH(DULIMPYIOIINM PACTBOPOM.
Hynp n3MeputenbHoil miKansl Cyxoro CIMpoMeTpa MOBOPOTOM YCTaHOBUTH HA YPOBHE KOHYMKA
cTpenku. McnbITyemplil mocie MakCUMalbHOTO BAOXA JefaeT MaKCUMalbHO ITyOOKHI BBIIOX B
crupomerp. ITo mxane coupometpa onpenenuts KEJI B nutpax. I MOBBIIIEHHsS TOYHOCTH pe-
3yJIbTATOB U3MEPEHHE TPOBECTH HECKOJIBKO Pa3 (nocie Kaxicoo2o CHAMUSA NOKA3AHUL 8036PauaAmy
cmpenky npubopa Ha Hynegylo ommemky!) i BBIUUCIUTD CPEIHIOK BEIUYUHY.

Berumciuts no GpopMyJie, YIUTHIBAKOIIEH MO, BO3pacT U pocT, Aomknyio JKEJL.

Pexomenpauum K opopmiieHn10 padoTbl. MeTOAMKY UCCIEOBAHUS U OJyYEHHBIE TaH-
Hble 3anumuTe B TeTpanb. CpaBHute BennuuHy JKEJI, u3MepeHHy0 ciipoMeTpoMm, ¢ AOIKHON
KEJI, BeruncnenHoi o popmyne u Homorpamme. Crienath BbIBOJ O Pa3BUTHUU JbIXATEIbHOM CH-
CTEMbI U €€ (PYHKIIMOHAIBHBIX BO3MOXKHOCTSIX.

PaGora 62 IIneBMoTaxomeTpus

3TO0 METO/[I OTIpeIeIeHUs] MAaKCUMAaJIbHON CKOPOCTH BO3AYIIHOTO MTOTOKA NP (POPCUPOBAH-
HOM BJIOX€ WJIM BBIJOXE C MCIOJIb30BaHUEM ITHEBMOTaxomeTpa. IITHeBMOTaxoMeTp npeacraBisier
coboit muddepeHIanbHbII THEBMOMAHOMETD, 10 IIKaJie KOTOPOT0 MOKHO OIIPEIEIUTh CKOPOCTh
BO3JIYIITHOTO IMOTOKA B JI/C.
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HarunkoMm npubopa spinsiercs Tpyoka [ 1], mpocBeT KOTOPoii B cpeiHeil 4acTH UMEeT Cyxe-
HHUE B BUJIE IIEPETOPOJIKH C OTBEPCTHEM OIPEIEICHHOrO quaMeTpa 1o ueHrpy. Ilo o6e croponst
MIEPETOPOJIKK OT TPYOKH OTXOJAT MATPYOKH, COSAUHSIEMBIC IACTUICCKUMHU TPyOKaMH C MaHO-
metpoM [3]. Ilpu nponyBaHuu Bo3ayxa yepe3 TpyOKy JaBieHUE €ro 10 MEeperopoiKy BhIIIE, YeM
3a MPEemsATCTBUEM. DTy Pa3HOCTb JaBJICHUH U puKcupyeT MaHoMeTp. [lockonbky nepemnaabl 1aB-
JIEHHS 1O BEIMYMHE 3aBUCAT OT 00bEMHON CKOPOCTH BO3JYLIHOI'O IMOTOKA, IIKaja MaHOMETpPa
rpaJydpoBaHa B JUTPax 3a ceKyHAy. [Ipu ncciaenoBaHuu UCIBITYEMOMY HYKHO CTPEMUTBHCS Jie-
JaTh KaK MOXKHO 0oJiee MOLIHO, ObICTPO BAOX MJIM BBIAOX Uepe3 TPYOKy, CO3/1aBasi MaKCUMAaJIbHO
BO3MO>KHYIO JIJIs1 HETO CKOPOCTh BO3/IyLIHOIO NOTOKA. [Ipy onpeneneHnn MOIIHOCTH B1oXa IEpe-
KJIIOYaTesb mpruoopa [2] A0KEH CTOSATh B TOJIOKeHUU «Baox». HanpoTus, npu 1monoxeHuu re-
pEKII0YATEeNs B MOJOKEHUU «BBI10X» — CllelyeT ONpenesaTh MOIHOCTb BbI10Xa (B APYTUX MO-
Jensx npubopa omneparyy BOXa U BbIJOXA OCYILIECTBIIAIOTCS Y€pe3 COOTBETCTBEHHO MapKHpO-
BaHHbBIE KOHIIBI TPYOKH-AaTUHKA).

[Tonmy4yeHHble pU MHEBMOTAXOMETPHH MIOKA3aTEIN MOIIHOCTH BJIOXA U BbI10XA OTPAXKAIOT
CTENEHb CONPOTUBJIECHUS JbIXaTENbHBIX IyTEH MOTOKY BO3/lyXa, a TAK)KE CHUIOCKOPOCTHBIE BO3-
MOYKHOCTH JIbIXaTeIbHON MYCKYJIaTyphbl.

KonunuecTBeHHbIEe 3HAaUEHUS 3TUX [T0KA3aTENeH KOIEOIIOTCS B IIUPOKUX IPEeIIax, YTo 3a-
BUCHUT OT UHAMBUYAIbHBIX OCOOEHHOCTEH JIbIXaTEIbHON CUCTEMBI.

MomHoCTh BbI10Xa, ONPEIEICHHYIO 3KCIIEPUMEHTAIBHO, MOXHO CPAaBHUThH C BBIUMCIICH-
HOM /10JIKHOI CKOPOCTHIO BO31YLIHOI'0 MOTOKA (MaKCUMaJIbHON CKOPOCTHIO IIOTOKA) B 3aBUCH-
MOCTH OT I10J1a, POCTa, BO3pAcTa UCIIITYEMOTO.

JloJKHast CKOPOCTb [TOTOKA BO3/TyXa BBIYUCIIAETCS 10 (popMyIie:

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

JUISL )KEHILUH — MaKC. Vo5 MOTOKA = [2,93 — (Bo3pacT X 0,007)] X poct(cm).

[losnydyeHHas BelIMUMHA BBIPAXKAETCA B JIUTPAX B MUHYTY.

Ienp padoTbl: 03HAKOMUTHCSI C METOJUKON ITHEBMOTAXOMETPHUH, UCIONb3Ysl KOTOPYIO,
OTIpEeAEeNIUTh MOIIHOCTh BJIOXa M BbII0XA Yy HECKOJIBKHUX UCIBITYEMBbIX. PaccuuTarh ajs KaXkJ10ro
U3 HUX JIOJDKHYIO MAaKCHUMaJIbHYIO CKOPOCTbh BO3JYIIHOTO MOTOKA Ipu Belgoxe. [lo pesynpraTtam
OLICHUTh (PU3NYECKOE pa3BUTHE B IIEJIOM U (PYHKIHMOHAIbHBIE BO3MOKHOCTH JIbIXaTEIbHON CH-
CTEMBI B YACTHOCTH.

Martepuanbl 1 000pyaoBaHHe: THEBMOTaXOMETpP, CIUPT, BaTa. OOBEKT UCCIETOBAHUS —
YeJIOBEK.

Xoa pab6otsl. VccnenoBaHus BHITOIHSIOT IPY MOJI0XKEHUH UCHIBITYEMOTo cTos. CheMHBIN
MYHJUIITYK HaJ€BAacTCd Ha COOTBETCTBYIOUIMM ONPENENIIEMOMY IOKAa3aTEN0 MapKUPOBAHHBIN
cinoBoM «BJIOX» unu «BbIJIOX» konen TpyOku naturka. MyHAIITYK J€3UHPUIUPYETCS TIpo-
TUPAHWEM BaTKOM, CMOYEHHOH criupToM. I M3MepeHusi MOIHOCTH BJJ0Xa UCIBITYEMBIN ITOCIIE
MIOJIHOTO BbIFOXA JiesIaeT (OPCUPOBAHHBIN BJOX Yepe3 JaTuuK MHeBMoTaxomeTtpa. [Ipu usmepe-
HUHM MOIIHOCTH BBIJJOXa UCIBITYEMBIH U3 MOJIOKEHHUSI MAaKCHUMAJIBHOTO BJIOXa JieNaeT (popcupo-
BAHHBIN BBIJOX YEpe3 JaTYMK MHEBMOoTaxoMeTpa. Kaxayro onepamuio moBTopstoT S5 pa3. Momi-
HOCTb BJIOXa U BBIJI0XA ONPEAEISAIOT 10 MAKCUMAJIbHBIM ITOJIy4E€HHBIM I10KA3aTEIsIM.

Paccuurare no dopmyne JOMKHYI0O MaKCUMAaJIbHYIO CKOPOCTh BO3AYLIHOTO MOTOKa MpHU
BBIJIOXE.

Pexomengaumnu Kk opopmMiieHHI0 padoThl. 3alMIINATE B TETPAIb METOAUKY U PE3YyJIbTaThI
HEBMOTaxoMeTpuu. CpaBHUTE pPe3yabTaThl THEBMOTAXOMETPUH C BBIUMCIEHHON JTOJKHOW CKO-
POCTBIO TIOTOKA IMPH BBIIOXE U ClieaiiTe cOOTBETCTBYIOUINI BbIBOJ. COMOCTaBbTE MOKa3aTeln
ITHEBMOTAXOMETPHUH PA3HBIX UCIBITYEMBIX C MX COMaTOMETPUUECKUMHU JAHHBIMU: OKPYKHOCTBIO
rpyau, BennanHon JKEJL.

KoHnTpoJsbHbIe BONPOCHI

1. ITouemy Mopdo-(pyHKIIMOHAIBHBIE TOKA3aTENN IbIXaTeIbHON CUCTEMBI MOT'YT OBITh HC-
MOJIb30BAHBI JUIS OLIEHKH (PU3UYECKOTO Pa3BUTHS KaK KPUTEPUS MHIUBUAYATLHOTO 3/J0POBbs?

2. Yto Takoe «OKM3HEHHAasl EMKOCTh JIETKHX»?
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3. Kak npoBepuTs, focTarouna iy i Bamiero opranuima JKEJI, u3amepeHHas cnupomer-
pom?

4. O yeM MOr'yT NOBEJATh I1OJY4EHHbIE SIKCIIEPUMEHTAIBLHO II0KA3aTEIN MOILITHOCTH B/10Xa
U BeIoxa?

5. KakoB MexaHU3M yCUJIEHUS bIXaHUS [IPU MBIILIEYHON Harpyske?

6. KakoBbl MexaHU3Mbl BIUSHUS HA YacTOTY U INIYOUHY JbIXaHUS 3aJ€PXKKU JbIXaHUS U
TUIEPBEHTUIISLMN?

3ansrue 20

PatGora 63 [IneBmorpadus B moxkoe u nocJie pusniecko HArpy3Ku

[TaeBMorpadus — 3To rpaduyeckas perucTpanus AbIXaTeIbHbIX IBUKECHUH.

JlpIxaTenbHble ABMXKEHUS 3aMIMCHIBAIOT C IIOMOILBIO THEBMOTpadoB. BolbIIMHCTBO U3 HUX
PETUCTPUPYET IKCKYPC IPYAHON KIIETKU, U3MEHEHUS €€ OKPYXHOCTU IpU JpixaHuu. EcTh npu-
00psl, (hukcHupyoIue KojaeOaHus JaBlIeHUs B TPaxee, HOCOBOM U POTOBOM MOJIOCTU U IJIEBPAIIb-
HOM ILIEJIN.

OnuceiBaeMblil 3/1ech THEBMOTrpad MpelHa3HaueH Ui 3aUCH U3MEHEHUH OKPYKHOCTH
TPYJAHOU KJIETKU NPH BAOXE U BbI0oXE. OH COCTOUT M3 BOCIIPUHUMAIOIIEH YacTH (JaTyuKa) U 3a-
MUCBHIBAIOILIETO YCTPOKUCTBA, CBSI3b KOTOPBIX OCYIIECTBIISIETCS C IIOMOIIbIO THEBMATHYECKOM I1e-
penauu. JlaTuuKoM SIBIISI€TCS pe3MHOBAs MaHXKeTa, HaKJIaibIBacMasi Ha IPYyAHYIO KJIETKY U 3aroi-
HsieMasi BO3JIyXOM. 3allMChIBAIOIIIEE YCTPOMCTBO IPEICTABIICHO KANCy10il Mapesi U MUIIYIIUM Pbl-
yaxkoM. Kancyima Mapes — 3To kpyriiasg MeTajulnyecKasi Jyaledyka, 0OJJHa CTOpOHA KOTOPOH 3aTs-
HyTa pe3MHOBON MeMOpaHoi. B 1ienTpe MeMOpaHbl yKpeIUieHa JieTKkas allOMHUHHEBas MOANOpKa
(menot), nmepenaroias Kojsebanuss MeMOpaHbl Ha PHIYAKOK ¢ MUCUYUKOM. [Incuuk nomkeH ObITh
YCTaHOBJIEH TOPU30OHTAJIBHO.

[Tonyyaemas 3anuch JIbIXaTeNbHbIX JIBUKEHUH, Ha3bIBacMasl THEBMOIPaMMOI, UMEET BUL
KpPHUBOH, IOABEM KOTOPOH COOTBETCTBYET BJIOXY, & CHUKEHHE — BBIIOXY. AMIIIUTYAAa KPUBOU OT-
paxkaeTr riyOHHY JbIXaTeNbHbBIX JBUKEHUH, a CKOPOCTh CMEHSIEMOCTH €€ 3yOlI0B — YaCTOTY JbIXa-
HUSL.

B nokoe y B3pocioro yenoBeka 4acToTa JAbIXxaHUH paBHseTCs 16 — 18 B MUHYTY; y JTIOAEH,
(¢u3nUecKr TPEHUPOBAHHBIX, OHA MEHbIIIE.

Heab padoThi: 03HAKOMUTHCS C METOJUKOM MHEBMOTpaduu; UCIOIb30BaTh €€ B AKCIEPHU-
MEHTE JJIs BBIABJICHUS BAMSHUSA (U3NUECKON HArpy3KH Ha XapaKTep JbIXaHHs.

Martepuanbl u o0opyaoBaHme: MHEBMOrpaduyeckas ycTaHoOBKa (THEBMoOrpad, ITaTuB,
kuMmorpad). MccnenoBanue npoBOAUTCS Ha YeTIOBEKE.

Xoa padoThl. YCaXuBaIOT UCTIBITYEMOT0 OOKOM K CTOJTY, HA KOTOPOM PAacCIOI0’KEeHa MTHEB-
Morpagpuyeckas yCTaHOBKA. Y KPENHUTh Ha IPYJHOMN KJIETKe MCIBITYEMOT0 MaH>XEeTy U 3allOJHUTh
ee BO3yxoM. Pe3suHoByto TpyOKy, OTXO/SIIYIO OT MaH>KEThl, COEIMHUTSH C Kancyioi Mapest. [1po-
BEPUTb, IPOUCXOANT JIA IBUIKEHUE NMHCYMKA MTPU JbIXaHUH, JOCTATOYHOE JIM B CUCTEME JJaBJIICHHE.
Ecnu xoneGanust mucunka BbIpaKeHbI €1a00, CIelyeT YBEIUYUTh JaBlIeHUE WIH MPUOIU3UTH K
NEJIOTY OCh BPALICHUs! PhIUaXKa.

[IpuBecTn mucYUK B COMPUKOCHOBEHUE ¢ Oapabanom kumorpada. Ilpedynpeoums ucnwi-
myemozo, Umo oH He 00/19CeH 6UOEeNMb 3aNUCU CE6OUX ObIXAMETbHBIX OGUICEHULII.

3anmycTuTh KUMOTrpad ¢ MeIJICHHOW CKOPOCThIO U 3amucaTh MHEBMOrpaMMy B TeueHue 20
— 30 ¢ mpy CHOKOMHOM JIbIXaHUH.

[Tocne Toro kak 3amuch ciejgaHa, OTCOEIUHUTh MAaHKETy OT Karcynbl Mapes, npeaBapu-
TEJIBHO MepeXkaB TPYOKY MaH)KEThl BO 30€KaHUE PE3KOT0 CHUIKECHUS J1aBJICHUS B HEH.

Ucneiryemsiit mpousBoaut 20 — 30 mpucenanuii, mocje 4ero Kak Mo>KHO ObICTpee Mpuco-
€IMHUTH TATUYUK K PETUCTPALIMOHHOM KarcyJsie U 3arucarh JbIXaHue 1OocJie BBITOTHEHUS (hu3nde-
CKOM paboTHI.

Pexomengauun k oopMiIeHHIO padoOThI. 3apHcOBaTh B IIPOTOKOJIE OINbITA ITHEBMO-
rpaMMBbI B [TIOKO€ ¥ Tocie (pu3nueckoil Harpy3ku. OObsICHUTh MEXaHU3MbI YCUIICHUS TbIXaHUS TPU
¢duzuueckoii padore.
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Padorta 64 PediekTopHble BJAMAHHUA HA IbIXaHHE

Buemnee gpixaHue U3MeHsETCS B COOTBETCTBUU C BO3/ICUCTBUAMHU Ha OpraHu3M (hakTopoB
BHEIIIHEH cpebl WM U3MEHEHUSIMU B CAMOM OpraHu3Me. B OCHOBE Takoro pearupoBaHus JbIXa-
TEJIbHOW CUCTEMbI Ha U3MEHEHHSI YCIOBUM JISKUT pedIeKTOPHBIM MEXaHU3M YIPABICHUS CUCTe-
Moii. HekoTopseie yacTHBIE peieKTOPHBIE PEAKLIUH AbIXaTeIbHONW CUCTEMBI IIPOHAOIIOIAEM B 9KC-
MePUMEHTE!

a) BIMSIHUE HA JIbIXaHUE aKTa TJIOTaHUs;

0) BIUSHUE HA JbIXaHHUE Pa3pa)KeHUs CIM3UCTON HOCOBOM MOJIOCTH apaMy aMMHUAKa;

B) KOOPAMHAIIUS JbIXaTSIbHBIX ABMKCHUN TIPU PEUH, IICHUU.

Heap padoTbl: ¢ moMoIIb0 MHEBMOrpaduu 3adUKCUpOBaTh U MPOAHATU3IUPOBATH pPe-
(iiekTopHBIC U3MEHEHHUS ABIXaHUS IPH HEKOTOPHIX BO3ACHCTBHIX Ha OPTaHU3M.

Martepuanbl u 060py10BaHue: MHEBMOrpaduyeckasi yCTaHOBKa, CTaKaH C MUThEBOM BO-
JIOH, pacTBOp aMMHaKa, BaTa, CTPaHUIIA IEYaTHOT'O TEKCTa.

Xox padoThbl.

a) Pegnexmoprnoe uzmenenue ovixanus npu 210maHuu.

HacTtpouts peructpaiiuio AbIxateiabHbIX ABMKEHUHN. [IpennoxkuTe ucnpiTyeMoMy B3SITh B
pOT BOAy, HO 06€3 KOMaH/Ibl HE TJIOTaTh. 3ayCTUTE PETHCTPALNIO JbIXaHHS U, 3apETUCTPHPOBAB
HECKOJIBKO IIMKJIOB, AaiiTe KOMaHAy MPOTJIOTUTH BONLY 8 Momenm 8doxa. Habnronath 3anuchiBa-
€MbI€ M3MECHEHUS JIbIXaHHS.

[IponenbiBaTh aHAIOTUYHBIN OTIBIT C MPOTJIATHIBAHUEM BOJIBI 60 8PEeMsA 8blOOXA.

0) Brusnue Ha Ovixanue pazopadiceHust CAUUCMoU HOCOBOU NOIOCMU NAPAMU AMMUAKA,

PeructpupoBath apixareiabHble ABHKEHUS C TOMOIIbI0 mHeBMorpada. [loguectu k HOCy
UCTIBITYEMOT'O BaTy, CMOYEHHYIO pacCTBOpOM aMMuaka. HabmonaTe u 3anucaTh M3MEHEHHS JIbIXa-
Hus. YOpate Bary. [IpogomkuTh 3amuck 10 BOCCTAHOBJICHHS] HOPMAaJIbHOTO pUTMa JibixaHus. Ha
THEBMOTPaMM€ CTPEJIKAMU OTMETUTh Ha4ajlo ¥ OKOHYAHWE BO3JCHCTBUS aMMHAaKa Ha HCIIBITye-
MOTO.

B) KoopouHnayus ovlxamenbHblX 08UNCEHUL NPU pedlU, NeHUU.

HacTtpouTs peructpaiinio IpixaTeIbHbIX IBUKEHUH. 3aUIINTE HECKOIBKO JbIXaTebHbIX
JBY)KEHUH TPU CIIOKOMHOM Jbixanuu. [Ipoormkas 3anmich, MOMPOCUTE HCIIBITYEMOTO TIPOYUTATh
BCIIYX Iapy HeOoIbIIMX ab3aleB NeuaTHOIO TEKCTa.

JIMHAMMKY IbIXaHUS MPH EHUU MOKHO HAGJIIOATH CJIeYIOIHM 00pa3oM: mocie pe-
THCTPAIMM HECKOJIbKHX HHMKJIOB CIIOKOIHOr0 AbIXaHUS MPEIJIOKUTE UCNIBITYEMOMY CleTh
OTPBIBOK JIIO00Tr0 MY3bIKAJIbHOI0 NMPON3BeAeHNs (eCHU, apHH), MPOI0JKAsS PerucTPaALHIo
AbIXaTeJbHBIX IBHKEHHUIA.

Pexomennauuu k ogopmiiennio padorbl. OGopMUTH TPOTOKOJ IKCIIEPUMEHTA, B TYHKTE
pe3yabTaTOB KOTOPOT'O B COOTBETCTBHH C MOCJIE0BATEILHOCTBIO BHIIIOJHEHNS pabOThI 3apUCyiTe
MOJy4YeHHbIe THEBMOrpaMMbl. Onuminte HabI0aeMble U3MEHEHHS IbIXaHUs B KaXKIOM M3 dTa-
0B paloThI (IIYHKTHI @, 0, 8) U 1aiiTe 00BICHEHNE MEXaHU3MOB UX MPOSIBICHUS.

PaGora 65 Bausinue Ha AbIxanue u30bITKa B KpoBU CO2 M NPOM3BOJILHOM T'HIIepBeH-
TUJISIIIUH JIETKHX

BHuemnee apixaHue, mpexie Bcero, 00ecrneyrBaeT MOCTOSTHCTBO I'a30BOI'0 COCTaBa ajlbBeo-
JSIPHOTO BO3/1yXa, a 4epe3 Hero, BIUAA Ha ra3000MEH MEX/1y aJIbBEOJISIPHBIM BO3/1yXOM M KPOBBIO,
NOJJIEPKUBAET HOPMAJIbHOE COZepXaHHe B KPOBU KHUCIOpOJa U ABYOKucH yriepoja. CooTBer-
CTBEHHO BCSKOE€ M3MEHEHHUE HAIPSDKEHHSI Fa30B KPOBU BBI3BIBACT Pe(IICKTOPHBIE U T'YMOPAJIbHbIE
M3MEHEHHUS XapaKTePUCTUK BHEIIHETO AbIXaHHUS.

Llesan padoThi: HAOIIOJATh U IPOAHATIU3UPOBATH N3MEHEHHS JBIXaHUS M1OCIIE TPOU3BOIIb-
HOM 3aJIep’KKH JbIXaHUs (BbI3bIBAECT TUIEPKAITHUIO) U MPOU3BOJIBHOW THIIEPBEHTUIISIINM JETKUX
(MPUBOJUT K THITOKAITHUH).

Marepuanbl 1 060pya0BaHKe: THeBMOrpaduyecKasi yCTaHOBKA.

HccnenoBanue NpoBOIUTCS HA YETOBEKE.

Xox padoThl.

a) enusAHUe HA ObIXAHUE U3OBIMKA 08YOKUCU Y2lepodd 8 KPOsU
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C momotrpio mHEBMOTpada 3armuimTe Ha KuMorpade KpUBYIO JIbIXaTebHBIX TBUKCHHIMA
IIPU CIIOKOMHOM JpIxaHuu (3MnHO03). He mpekpaias 3anucu, UCIbITyeMOMY TaéTcs SKCIepuMeH-
TaTOPOM KOMAaHJIa 3a/iepKaTh JAbIXaHue mociie crnokoitHoro Beiioxa (Ha 30 — 40 c). 3agepkka Jibl-
XaHMs BbI3bIBaeT MoBbIlIeHUE coaepxkanust CO2 B KpOBH (TUNIEPKAIIHUIO). 3aNTUCaTh JAbIXaTelIbHbIC
JIBUKEHHS TIOCJIE €0 BO30OHOBIICHHS U JJaJiee 0 HOPMATH3AIUH JIbIXaHUSI.

0) enusaHUe Ha ObIXAHUE NPOU3BONbHOU cUNEPEEHMUNAYUU IESKUX

HactpoliTe peructpanuio IsIxaTeibHbIX ABMXKeHHNA. CHauvana 3apUKCUpyHTe Ha KUMO-
rpade HECKOJIbKO ITMKJIOB CIIOKOWHOTO JIbIXaHUS, a 3aTeM, MPOI0JIKAasl 3alKCh, MPEUI0KHUTE HC-
MBITYEMOMY C/ENIaTh 5 — 7 4acThIX M TITyOOKHUX JIbIXaTeNbHBIX JBIKeHUN. Habmonate u 3aperu-
CTpUPOBATh MOCIEAYIOLIUE U3MEHEHUS AbIXaHUsI (BIUIOTH /10 BOCCTAHOBJICHHS CITIOKOMHOTO JIbIXa-
HUA).

Pexomenaanuu k odopmieHuio padorbl. OGopMuUTh MPOTOKON HCCIEAOBAHMS, B pe-
3yIBTATUBHON YaCTH KOTOPOTO M300pa3uTh IMOydYeHHBIC ITHEBMOTPAMMBI, OIKMCATh HAOIIOIae-
MbI€ U3MEHEHHUS XapaKTEPUCTHK JbIXaHUA U AaTh OOBSICHEHUS MEXaHU3MOB UX MPOSIBICHUS.

KouTpoJibHbIe BOpochI

1. KakoBbl MeXaHU3MbI YCUJICHHSI IBIXaHUS TIPU MBIIIEYHON Harpy3ke?

2. TloyeMy MPOMCXOAUT TOPMOKEHHUE JIBIXAHUS TIPH TJIOTATCIBHBIX JIBIKCHUSIX?

3. Onummmure 3BeHbs pePIEKTOPHOI AYTH TOPMO3HOTO AbIXaTeIbHOTO pediekca Mpu BO3-
JIEMCTBUM MTAPOB aMMHUaKa Ha JIbIXaTeJIbHbIC MTYTH.

4. KakoBbl MEXaHU3MbI BIUSHUS HA YACTOTY U IIIYyOUHY JABIXaHUS 33JI€PKKH JAbIXaHUS U
TUIEPBEHTUIISALNN?

Tema 10. ®u3uo0rus NUIEBaAPEHUA
3ansarue 21
Tect «@usunonorus aApvixanus» (10 MmuHyT)

Padora 66 Peakuus cIlOHBI

PoroBas nosocts siBnsieTcs pedekcoreHHoW 30H0H, o0ecneunBaroliei Hayaio peduiek-
TOPHOM perynsauuu GyHKIUN NUIEeBAPUTEIbHON CUCTEMBI.

CrroHa, urparoiias BaKHYI0 poJib B MUIIEBAPEHUH, CEKPETUPYETCS TPEMsI TapaMu CJIFOH-
HBIX )keJie3 (OKOJIOYIIHBIMU, OTYENIOCTHBIMU U TOIbSI3bIUHBIMU ), @ TAK)KE MHOTOUNCIIEHHBIMU
MEJIKUMHU JKeJle3aMH, PACCESIHHBIMU B CIU3UCTOM POTOBOM MoiocTU. OKOJIOYIIHBIE KeNe3bl Yy
YeJIOBEKAa COCTOSIT U3 CEPO3HBIX KJIETOK M BBIAEISIIOT CaMyIO XUAKYIO CitoHy. [lonuentocTHeie
JKeJe3bl CMEIIaHHbIe, HO MPEUMYIECTBEHHO BBIJCISIIOT CepO3HBIM cekpeT. [lonba3piunble ke
JKeJle3bl CIIN3UCThIE, COOTBETCTBEHHO, BEIPA0ATHIBAIOT BA3KYIO CIIOHY. TakuM 00pa3oMm, CiItoHa,
HaXOoJAI1ascsa B pOTOBOM MOJIOCTH, IIPE/ICTABIISET CMECh CEKPETOB BCEX CIIIOHHBIX JKEJIE3.

3a cytku MoxeT BbIenAThes 10 1000 — 1500 mu cintonsl. B cocTaB cMenaHHON CIIFOHBI
BXOAT Boja (99,4 %), oprannyeckue U HeopraHudeckue BemectBa. OpraHndeckue BENiecTBa B
CJIIOHE COCTAaBIISIOT B OCHOBHOM (P€pPMEHTHI: aMuJia3a CIIOHBI, MalibTa3a, JU30LUM (OaKkTepHro-
HUIHBIA (pepMeHT), a Takke MyLUH. MuHepanbHble BEIECTBA CIIOHBI — 3TO IPEUMYIIECTBEHHO
colu, urpatomre 6yhepHyr posib B pOTOBOH mojocTu (OukapOoHAT HATPHUS, XJTIOPUCTHIN KaIHi,
XJIOPUCTBIA HaTpuid, pocdatsl). CmemnianHas ciaoHa umeeT PH B npenenax 5,8 — 7,36. Citona,
B3sITasi HEMOCPEACTBEHHO U3 MPOTOKOB, UMEET CIa0O0IIET0UHYI0 Cpeay, OIU3KYI0 K HEeHTpaib-
HOM. Ho B pOTOBOI MOJIOCTH CIIFOHA MOABEPraeTcs MOJKUCICHUIO MPOAYKTAMHU AEATEIBHOCTH
MHUKpPOOPTaHU3MOB.

Heab padorsi: onpenenuts PH CIIOHBI ¢ TOMOLIBI0 YHUBEPCATbHOM MHAUKATOPHOM OY-
Maru U CpaBHUTH MOJIyYE€HHBIE PE3YJIbTAThl BCEX UCIIBITYEMBIX.

Martepuanbl 1 060py0BaHue: TPOOUPKHU, BOPOHKH, BaTa, YHUBEpCAIbHAs MHAUKATOP-
Has Oymara.

Xoa padotsl. B mpoOupky HaOpaTh CIIFOHBI (C YI4ETOM MOCIEAYIOMUX PAOOT 3aHATHS — JI0
10 M), TpopUIBTPOBATH Yepe3 PEeAKHU CIOH BaThI.

B nipoGupky co ciroHO# MOTpy3UTh MOJOCKY HHANKATOPHOW OyMaru, BHITAIIUTh U, CPaB-
HUB I10 OKpPacKe CO CTaHIapTHOM IIBETHOM IMIKAJIOHN, ONPENeIUTh PH CIItOHBI.
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Pexomennanun k opopmiennro padorsl. PesynbraTsl onpenenenus PH HeCKonbKux uc-
IBITYEMBIX BHECTH B IPOTOKOJI, CPABHUTB, CIIENIATh BHIBOJIBI.

Pa6ora 67 Onpenesnenne BA3KOCTH CJIIOHBI

Hannyue B citoHe, Kak CMECH CEKPETOB BCEX CIIFOHHBIX XKelle3, OPraHMYeCKUX KOMIIOHEH-
TOB, IIPEXKIE BCETO, MYUUHA, TIPUAAECT € CIUZUCTOCTb, BSI3KOCTh. JTO MPUBOAMUT HE TOJBKO K
CMauyMBaHMIO IHILH, HO U 00BOJIAKWBAHUIO IIUILEBOr0 KOMKA, YTO CIIOCOOCTBYET OoJiee JIErKOMYy
IIPOIJIaThIBAHUIO.

Ilesb padoThI: OnpeiesieHUe BI3KOCTU CIIFOHBI.

Martepuanbl 1 000pya0BaHMe: CIIOHA, JUCTUIUIMPOBAHHAS BOJA, CIIUPT, BaTa, BUCKO3U-
MeTp.

Xoa pa6oTbl. KOHUMK Kanmuuisipa BUCKO3UMETPa, CHA0)KEHHOTO KPAaHUKOM, MOTPY3UTh B
COCYyJl C JUCTUNIMPOBAHHON BOAOH. OTKPBITh KPaHUK U 4Yepe3 MYHJIITYK 3acocaTh BOJABI B Ka-
OWUTIP 10 HYJEBOW OTMETKHU. 3aKpbITh KpaHUK. BTOpol Kanwuisip BUCKO3MMETpa MOTPY3HUTh B
CJIIOHY U HabpaThb €€ TakXKe JI0 HyJIeBOH pUCKH. BUCKO3UMETp MOJOKUTh HAa TOPU30HTAIBHO HA
CTOJI, OTKPBITh KPaHUK U, CO3/1aBasi pa3psKEHUE Yepe3 MYHALITYK, JOOUTHCS MepEeMEIIEHUS BOIbI
B [IEPBOM Kanwuisipe 10 otMeTkH «10» Ha ero rpagyuposke. [Ipu 3ToM cTOJIOMK CIIFOHBI BO BTO-
POM Kanmuyuisape NepeMEeCTUTCS Ha 3HAYUTEIBHO MEHbIIIEe PACCTOSHUE, KOTOPOE CIenyeT 3aduK-
cupoBatb. PaccrosiHue, Ha KoTopoe nepemectuiach Boja (10), pa3aenuTs Ha YUCIIO JeJIeHUH, co-
OTBETCTBYIOUINX MEPEMEIIEHUIO CTOJIONKA CIIIOHBL. YacTHOE OT JIeNIeHHsI M €CTh MOKa3aTelb Bs3-
KOCTH UCCIIEyeMOM KUIAKOCTH.

Pexomennauuu k ogopmiiennio padorbl. B nporokosie onucarb METOAMKY pabOThI, 3a-
(buKCUpPOBaTh Pe3yNbTaThl HECKOIBKUX UCCIIEIOBAHUN, 0O0OIIUTD.

Paborta 68 BeisiBiieHHe ONTUMAJILHBIX YCJI0BUH AeliCTBUS AaMUWJIA3bI CJIIOHBI

B cirone conepxkarcs aMuaoiauTHUYECKUE (epMEHThI — amuiiaza U MajbTaza. OnTumym
JeMCTBUSL aMUIIa3bl U MaJbTa3bl HAXOAUTCS B MpeNenax HEHTpaIbHOW peakIy Cpeabl IPHU HOP-
MalibHOM Temmneparype Tena (npu 37 °C).

Heab padoThl: U3y4UTh YCIOBUS AEUCTBUS (DEPMEHTOB CIIOHBI U YOEAUTHCS B TOM, YTO
nepeBapruBaHUE YTIEBOJOB CIIOHOM — mpolecc pepMeHTaTUBHBIH.

MaTtepuajbl 1 000py10BaHMe: TEPMOCTAT WM BOAsHAs OaHs ¢ Temmeparypor 37 — 38
°C, criupTOBKa, LITATUB C MPOOMPKAMHU, MEPHbIE MUIETKH, CIIOHA YeloBeKa, 1 %-HbIi pacTBOp
BapeHOTo Kpaxmana, 1 %-Hblil pacTBOp CHIPOTO Kpaxmalia, pacTBOp Hoja uiau pactBop Jlroros,
peaktuB Penunra, 0,5 %-us1it pactBop HCI, nakmycoBas Oymara, ctekinorpad, jgex Wind XoJo-
JUIIbHUK.

Xoa padorsl. CobuparoT CIltoHY, BBIITyCKasi €€ yepe3 BOPOHKY B MpoOupKy. s mocra-
HOBKH OIbITAa HE00X0MMO 0K0J10 10 Mit citoHbl. HymepyroT mpoOupKH, CTaBAT UX B LITATHUB U B
KaX/1y10 MpOoOUPKY OTMEpHBAIOT 10 1 MiI ciaroHbl. 3aTeM B 1-10 mpobupky nobasnstor 3 mia 1 %-
HOT'O pacTBOpa BapeHOT0 Kpaxmaia; 2-10 MpoOMpPKy HarpeBaroT Ha CIIUPTOBKE A0 KUIIEHHUS, OXJIa-
XK1aroT U 100aBisioT 3 M 1 %-HOro pacTBopa BapeHOro Kpaxmaia; B 3-10 MIpoOHpKY J100aBISIOT
0,5 %-nsrit pactBop HCI 10 MOSIBICHUST CTOMKOTO OKpaIIuBaHUsI JJAKMYCOBOM Oymaru u 3 mur 1
%-HOro pacTBOpa. BapeHOro Kpaxmaia; B 4-1o nmpobupky nobasistor 3 mia 1 %-Horo pactBopa
CBIPOro Kpaxmana ; B 5-10 npobupky no0aBisioT 3 mi 1 %-HOro pacTBopa BapeHOTo Kpaxmaiia.
[TepBbie ueThipe MpoOHpPKH MomMemaoT Ha 30 MUH a TEPMOCTAT WM BOJSHYIO OaHIO IpU TeMIIe-
patype 37 — 38 °C, 5-10 mpoOUpPKY CTaBsAT B XOJIOIUIBHUK HIJIM B COCY/ cO JibnoM. Yepes 30 mun
COJIepKMMOE BCeX MPOOMPOK JENAT Ha JIBE YacTH (I Yero HyMepykoT elle MATh NPOOHPOK) U
UCCIIEYIOT Ha HAJIM4YKMe Kpaxmaina u caxapoB. CoaepkuMoe NpoOUpOK, B KOTOPHIX TPUCYTCTBYET
Kpaxmai, npu go6asnenuu 1 — 2 kanens pactBopa Jlroross mpuodperaer cunuii nser. [lpu no-
0aBJIEHNU K COAECPKUMOMY MpoOUpok peakTrBa denmHra 1 HarpeBaHHU UX J10 KUTIEHUS OIpeie-
JSIFOT HAJIMYUE MPOCTHIX CaxapoB, T.€. MPOJIYKTOB pacIleIUIeHUs] Kpaxmaia (pepMEeHTaMHU CIIOHBI.
[Tpy Hamu4MU MPOCTHIX CaxapoB COAEPKUMOE MPOOUPKH OKPALIMBAETCS B OypO-KpPacHbIH LIBET.

Pexomennauun Kk opopmienuro padorsl. [lociie 3aHeceHHs] B IPOTOKOI METOAUKH pa-
00TBI cocTaBbTE TAOJIUIy U BHECUTE B HEE pe3yJbTaThl 3KciepuMenTa. [loa Tabnunei peynbra-
TOB JaiiTe 00CyX/IeHNE UX U BHIBOIBI.
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Tabmuma 10 Pe3ynpTaTel onbITOB
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'S | Conepxumoe poOUpOK =535 |tC pH 5
= E 2 [Ipoba [IpoGa =
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1 1 mu1 ciroHbl + 3 MIT Bape-
HOT'O Kpaxmasia
I ™M1 OpoKUNSTYEHHOMH
2 CIIOHBI + 3 MJI BapeHOTo

KpaxmaJia

1 M cimrons! + 0,5 %-HbIi
3 pactBop HCI + 3 mu1 Bape-
HOT'O Kpaxmajia

1 M1 ciaroHBL + 3 MJ CBI-
poro Kpaxmaia

1 mx cmronsl + 3 mut Bape-
HOT'0 KpaxMaja

KouTtpoJbHbIe BOpochI

1. Kakyto pojb Urpaer citoHa B IpoIecce MUIeBapeHus?

2. YeMm oTnuvaercs CIIFOHA, BBIACIIEMast Pa3IMYHBIMHA CITFOHHBIMH KeJIe3aMu?
3. Kakue ycnoBus HeoOX0IUMBI Ui JEHCTBUS (EPMEHTOB CIFOHBI?

4. KakoBa peryJsiiusi CIIFOHOOTACICHHUS?

3ansarue 22
Padora 69 Onpenenenne KHCJIOTHOCTH KeJTyJ0YHOI0 COKA
3a CyTKH y 4esloBeKa BhlIensieTcs 2 — 2,5 1 KenyA0o4HOro coka. BaXHbIM KOMIOHEHTOM
€ro sBISETCS COJsIHAas KUCIO0Ta, BelpabaThiBaeMasi MapueTalbHbIMU (0OKIJIQIOYHBIMU) KIETKaMU
JKEITYI0UHBIX jKeJie3. BbIcoKast KHCIOTHOCTD KETyI04HOT0 COJIEP)KUMOT0 He00X01uMa /11l MHO-
TUX IIPOLECCOB, MPOTEKAIOIINX HE TOJBKO B IOJOCTHU KEIyJKa, HO U KayJaJbHEEe B MUILEBAPU-
TEJIbHOM KaHaJe.

B xenmy0ouHOM COKe pa3ianyaroT CBOOOIHYIO COJISTHYIO KHUCJIOTY, CBSI3aHHYIO U OOIIYIO.
[Tpo6Goii Ha MakMyC MOXKHO YOEIUTHCS B KHUCJIOW pEaKLUU KeITyJA0YHOI'O COKa (CHMHUN JIAKMYC
KpacHeeT B kucioi cpeze). [Ipo0Goii Ha KOHIO ONMpeneNsaoT Halnuue CBOOOTHON COJSIHOM KHC-
not1el. Ho B kiMHMKe TpeOyeTcst 3HaTh KOHKPETHOE COJIEP KaHUE KUCIIOTHI B COKE.

[Ipocreilimii MeTO1 MOMYy4YEeHHUs TOKa3aTeNeil KUCIOTHOCTH — 3TO TUTPOBAHHE ONPEIeNeH-
HOro 00bemMa coka 0,02 H pactBopom NaOH mipu coOTBETCTBYIOMIMX WHAMKATOpax. KUCIoTHOCTH
BBIPA)KAETCsI B YCIIOBHBIX €IUHHIIAX, & UMEHHO, 8 M/ We04u, noueouiell Ha Hellmpanu3ayuro Kuc-
aomut 6 100 mn yenvrnozo coxa. B 3TUX eAMHUIIAX HOPMAJIbHBIE [TOKA3ATENHN KUCIOTHOCTH TaKHe:

O6mas kucnotHocTh — 40 — 60

CoOomuas kucinora — 20 -0

CesizanHas kucnorta — 10 — 20

MaTtepuaJjbl H 000pyaoBaHue: xexynouHblid cok, 0,02 H NaOH, cuaue nakmycoBbie Oy-
Ma)KKH, UHIUKATOPbI (peHonTanenH u JUMeTHIaMU10a300€H3011), KoJI004ku Ha 50 M1, TUIEeTKH
rpaayupoBaHHbIE, OIOPETKU

Xona padotsl. [[71s1 onpeeneHns KUCIOTHOCTH KeTyJ0YHOT0 coka HabuparoT B Kooy 0,5
MJT KeITyJOYHOTO COKa U TUTPYIOT ero u3 o6roperku 0,02 H pactBopom NaOH B mpucyrcTBum uH-
JTUKATOpOB — (heHONTaNeHHA U .quMeTHIaMuoazoben3ona (1 — 2 karmm 1 % crnimproBoro pac-
TBOpA). [losiBIEeHNE COTOMEHHO-KETOr0 LIBETa B3aMeH Ha0OJII01aBIIErocs Mpy BBEICHUH MHIUKA-
TOPOB, YKa3bIBA€T Ha HAJIMYUE B JKEIYJIOUHOM COKE C6000OHOI CONAHOU KUcaompl (OTMEYAIOT
KOJINYECTBO IL[€JI0YH, Noleneld Ha TuTpoBanue). [Ipu nanpHeleM oCTOpOKHOM NPUIUBAHUN
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HIEJIOYH T10 KaIJIsiM COJIOMEHHO-KENTasi OKpacka IepexoauT B kpacHyto. KonuuecTBo uzpacxomo-
BaHHOM IIEJI0UH XapaKTEPU3YET 00u{YI0 KUCIOMHOCH b KEITyTOUHOT0 coKa. CeéA3annan KUcnoTa
OTIpeNIeNIAETCs 10 PA3HOCTH OO0IEi KUCIOTHOCTH U CBOOOTHOW KUCIIOTHI.

Pexomenaauuu Kk opopmiiennio padorsl. [lonydeHHbIe pe3yabTaThl TUTPOBAHUS 3aIH-
caTb B IPOTOKOJIE, CPABHHUTD C (PH3UOIOTUYECKON HOPMOM, C/1€7aTh BBIBO/.

Pa6ora 70 BrisiBJieHMe ONITUMAJIBHBIX YCJIOBHUIA 1elCTBHUS NENCHHOB

3a CyTKM y uesoBeKa BblAeIseTcs 2 — 2,5 J1 )KeIyI04HOro coka. OCHOBHBIMU KOMITOHEH-
TaMU >KEJTyJJOYHOTO COKa SBIISAIOTCA: COJIIHAs KUCIIOTa, HeoOXOoaumasi JIJIsl CO3JJaHusl ONTUMAJlb-
HOTro 3HaueHus pH cpensl, U mpoTeonuTuyeckue GepMeHThI (TICTICHHBI, TACTPUKCHH, peHHUH). He
MeHee 95 % mpOoTeoNUTUYECKONW aKTUBHOCTHU KETYJOYHOTO COKa 00ecreunBaeTcs MercuHaMu 1
racTpukcuHoM. Kpome 3Toro, B Kel1yJOUYHOM COKE UMEETC JIUNa3a, pacIleIsonas sKUphl.

Heap padoThl: U3YUUTDH YCIOBUS A€UCTBUA (DEPMEHTOB KEITYIOYHOIO COKa.

Martepuabl 1 000pyA0BaHue: BOJsIHASL OaHS UM TEPMOCTAT, CIIUPTOBKA, IITATUB C IIPO-
Oupkamu, MUHIIET, HATYPaIbHBIN JKETYJOUHBIA COK, (PMOPUH WIIM MBI JSATYIIKK (JTydlle Ba-
peubie), 0,5 % pacteop HCI, 0,5 % pactBop NaHCO3, crexiorpad, 1akmycoBast Oymara.

Xoa pa6orsl. Hymepytot 4 npoOUpKu 1 HATUBAIOT:

B 1-10 mpoOUpKY — 2 MIT JKETyI0YHOTO COKa;

BO 2-10 — 2 MJI )KeNTyI0YHOTO COKa U KUIIATST €€ Ha CIIUPTOBKE;

B 3-10 — 2 MJI )KEJTYJIOUYHOT'O COKa U JOOABIISIOT PACTBOP COABI 10 MOJTYUYECHHSI CIadoIenoy-
HOM peakiuu (10 CHHEBATOTO OKpAIIMBaHKsI KPACHOM TaKMyCOBOM Oymaru);

B 4-10 — 2m1 0,5 % pactBopa HCI.

B 5-10 — 2 MJI JK€IyJJOYHOTO COKA.

Bo Bce mpoOupku kimaayT oguHakoBoe koarmdectBo Gudpuna (0,1 — 0,3 1) 1 momemarot Ne
1 -4 na 30 — 40 MuH B BoAsHYIO 0aHIO WK TepMocTat npu Temnepatype 38 °C, a Ne 5 — B crakan
CO JIBJOM.

[Tocne nakyOanuu MPOOUPKHU U3BICKUTE U3 TEPMOCTATA U CO JIbJIa U OMPEACTUTE, KaK U3-
MEHWJINCh KyCOUKH (pruOpHrHa BO BceX MpoOupKax

Pexomennanum k opopmiiennio padorsl. [locie opopmienns meToguueckon 4acTH pe-
3yJbTAThI OMBITA 3aHECUTE B TAOIHILY, TPOAHAIU3UPYHTE UX U ClIETANTE BHIBOJIBI.

Tabnuia 11 Pe3ynpTatsl onbITOB

> 0
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1 2 MJI 5)KETTyJJOYHOTO COKa + OeloK

2 2 MJI IPOKHUIISTYEHOTO JKETY0YHOT0 CoKa +

6enox

3 2 MJI HEHTPAIM30BAaHHOTO >KEITYAOYHOTO

coka + 0esok

4 2 mn 0,5 % pactBopa HCI + 6enox

5 2 MJI 5)KeTTyJJOUYHOTO COKa + OesoK

KoHTpoJibHBIE BONIPOCHI

BcenomHuTE CTpOEHNE KEMYIOUHBIX KEIIE3.

KakoBo 3HaueHue COMITHON KHMCIIOTHI B POLECCE MUIIEBAPEHUS?

KakoBa HopMma 00111eii, cBOO0IHOM 1 CBA3aHHON KUCIOTHOCTH YKEITYA0YHOTO COKa?
Kaxkue hepMeHTHI comepkarcs B )KeITyJ0YHOM COKE M KaKOBO X JACHCTBUE?
KaxoBbl onTUMabHbIE YCIOBUS JEHCTBUS ETICUHOB?

agrwbpPE
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Tema 11. O0MeH BemiecTB M 3Heprum. TepMoperyasnus
3ansTue 23
Tect «IInmeBapenne» (10 MuHyT)

Pa6ora 71 CocraB/ieHHe MUIIEBOI0 PAIIMOHA M PACYET YJHEPreTH4ecKOoro dajaHca op-
raHusma

Heab: HayuduTHCSA COCTABIATH CYTOYHBIN MUILEBON PAllMOH C YYETOM OCHOBHBIX KPHTE-
pHUEB PAlMOHAIBHOTO MUTAHMUS.

OO0opynoBanme: KaabKynaTop, Tabnuna xuM. CocTaBa U SHEPTeTUYECKOM IIEHHOCTH IH-
HIEBBIX MPOJTYKTOB.

TeopeTnyeckas 4acThb:

OO0muit 00MeH — (paKTUIECKHE SJHEPTOTPATHI, COBEPIIIAEMbIC YEITOBEKOM 32 CIUHUILY Bpe-
MEHHU.

OcHOBHOI 00MEH- 0OMEH BEIIECTB B CTAHAAPTHHIX YCIOBHUSX.

[TumeBoii palvoH A0KEH BKIOYATh:

1. HeoOGxoqumbIe UTATEILHBIC BENIECTBA, 00CCIIEYNBAIONINE CTPOUTEIBHBIC, YJHEPTCTH-
Yyeckue, 0OMEHHBIE MPOLIECChl OPraHUu3Ma.

2. IlpaBwibHOE pacmpeieliCHIE MUIIA B TeUeHUE THA. [[pHHUMATh MUY pEKOMEHTYETCS
yepes Kaxable 3-4 yaca, IpU 3TOM 3aBTPaK JOKEH COCTAaBIATH 25% CyTOUHOrO pamnuoHa, o0es
45%, nany win nongHuk 10%, yxun 15%.

3. B mepByro MonoBUHY HS OCHOBY palliOHA JOJBKHBI COCTABIATH ONF0Ja U MPOIYKTHI,
Ooratpie OeTKaMu, a BO BTOPOI MOJIOBUHE JTHSI- MOJIOUHBIC W OBOIIHBIC. [Ipy 3TOM B CyTKH HE00-
xonumo nonydats 100-110r 6enkxos, 60-80r xupos, 400-500r yrieBoaos.

4. DHepro3arparbl COOTBETCTBOBATH YHEPTOEMKOCTH OTpedsiemoit nuiu. 1 r 6enka uinu
yraeBona npu pacnajne gaet 4,1 kkan (17,18 x/Ix), 1 r sxxupoB - 9,3 kkan (38,9 kIx). (1 xan - 4
TTx)

Xon paboThl:

1. SHEPT'OITIOTPEBJIEHUE OPTAHU3MA.

3anoxHUTe TaOIUIy JUIsl CBOETO OpraHU3Ma Ha OJWH JICHb.

2. DOHEPTO3ATPATHI OPTAHU3MA,

Omnpenenure sHEpreTUUECKUE TOTPEOHOCTH OPraHU3Ma B TEUEHUE JIHS.

CpaBHUTE CyMMBI MOTPEOIAEMBIX M pacXoayeMbix kaopuil. CooTBeTCTBYIOT U Bamm
sHepronoTpedaeHus: Bamum sHepro3zarpatam? Uto Obl Bel X0Tenu U3MEHUTH B CBOEM paIlioOH?
Kak 3tu u3menenus 6yayT cmocobctBoBaTh noanaepxkanuto 30K?

3. OIPEJIEJIEHME SHEPTETUYECKHX ITIOTPEBHOCTEN OPI'AHU3MA.

1. Paccuuraiite Hopmy OenkoB (NO) Ha cyTkM Juid Baiiero opranusma. s nereit ot 3-15
JIET OHa cocTasiisgeT 2,5 r Ha 1 Kr Beca.

Mot éec (M) ke, No =2,52*M= 2

2. Paccunraiite HOpMy OenkoB (Ny, NK) Ha CyTKH, €CITH )KHPOB OPTaHU3MY HEOOXOIHMO
CTOJIBKO-)K€, CKOJIbKO OENTKOB, YIJIeBOOB B 4 pa3a OoJjblle.

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

3. PaccumraiiTe sHEpreTHYeCcKyIo IIEHHOCTh TPeOyEeMBbIX OPTrU3MYy BEILECTB.
benkn Q6=N6*4.1= KKaJl

Kuper Qu=Nx*9.3= KKaJl

VYrneonbl Qy=Ny*4.1= KKaJI

O011ee yncia0 KKaja He00OXOMMOE MOEMY OpPraHU3MY COCTaBIISET:

Cymma Q=Q06+Qoc+Qy= KKaa

4. Onpenenute cpeHUE BETUUYUHBI SHEPro3aTpar 3a JIeHb: paCCUUTAUTE CPEAHIOI0 HE0O-
XOJIIMYIO BallleMy OPTaHWU3MY BEJIHUNHY DHEPTETUIECKUX TPAT B TCUCHHE JTHS:
Cymma OO= (Cymma Q+Cymma 1 )/2= KKaJl

3ansarue 24
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Padora 72 U3mepenne TemnepaTypsl Teja

esab padoThl: U3MEPUTH TEMIIEPATYPY TeEla

TemnepaTypa Tena ueaoBeKa MOCTOSIHHO MOAEPKUBAETCS Ha ONPEACIEHHOM YPOBHE,

U e€ U3MEHEHHUE YacTO SBJISETCS BaKHBIM IOKA3aTEJIeM COCTOSIHHS 3/10pOBbs denoBeka. M3-
MepeHHe TeMIIEPaTyphl Tejla YeIOBeKa MPOU3BOIAT B PA3IUYHBIX Toukax. OObYHO €€ n3me-
PSIOT PTYTHBIM MEAMIIMHCKUM TEPMOMETPOM B MOAMBIIICYHON BMaIMHE, POTOBOM MOJIOCTU U
pexranbHo. [lokazanus TepMoMeTpa B ONPEesIEHHBIX MPEeiaX 3aBUCIT OT BPEMEHU U3MeEpe-
HUS TeMIIepaTyphl.

OOopynoBanme: pTyTHbIE MEAUIIMHCKUE TEPMOMETPBI, AaHTUCENTHUYECKHE PACTBOPHI
TUTSL A€3BUH(PEKIIUU MEIUIIMHCKUX TePMOMETPOB, ceKyHIoMep. OOBEKT UCCaeI0BaHus — Ue-
JIOBEK.

IIpoBenenune padoTbi: MeIUIMHCKUI TEPMOMETP CTPAXUBAIOT U MOMEIIAOT B MOJ-
MBIILIEYHYIO BraguHy Ha 30c. 3anuchiBalOT MOKa3aHUS U CTPAXHUBAIOT cHoBa. IIpogomkaror
PETUCTPALIMIO TEMIIEPATYPhl TAaKUM ke oOpazom uepes 1; 1,5; 2; 2,5; MUH U Tak 10 TexX Hop,
[I0Ka [TOKAa3aHus TepMOMETpa He OYAyT MOCTOAHHbIMU. OnpenenuB He00X0UMOE BpeMs U3-
MEpPEHHUS TeMIIepaTyphl B MOAMBIIICYHON BIAAWHE, NC3HHPHUIUPYIOT TEPMOMETP B aHTHUCEI-
TUYECKOM PacTBOPE U U3MEPSIOT TEMIEPATYPY B pOTOBOM MOJOCTHU. J{JIsl 3TOr0 KOHEI] TEpMO-
MeTpa, 3aMOJHEHHBIH PTYThIO, MOMEIIAIOT MOJ SA3BIK U 3aKpbIBalOT poT. [locie sToro He-
CKOJIBKO pa3 (3 — 4 paza) mporoJacKUBalOT POT XOJOAHOW BOJOW U MOBTOPSIIOT U3MEPEHHE
TEMIIEPaTyphbl B POTOBOM MOJOCTH.

Od¢opmiienue nporokoJia. [1o pe3ynbraram uccieoBaHus MOCTpONTe rpaduk moka-
3aHUU PTYTHOT'O TEPMOMETPA B 3aBUCUMOCTH OT BPEMEHU U3MEPEHHUSI.

Padora 73 UccienoBanue noTooTAeIeHUA Y YeJIOBeKa

Xoa pa6otsl: MccneayoT noTooTAeIeHIE YeIoBeKa MIPU TeMIIepaType MOMEIICHUS B Te-
yenue 15-30 muH. J{7151 3TOro onpeesnsoT Maccy Tejla U IOCJIe BHICBIXaHUS CIIUPTOBOIO pacTBOpa
floJ1a, KOTOPBIM CMa3bIBAIOT PA3IMUHBIE YUACTKHU TeJa, Ha HUX GUKCUPYIOT KyCOUKH XJ1004aTo0y-
Ma)KHOU TKaHH, IPONUTaHHbIE pacTBOPOM Kpaxmaia. Uepes 15-30 MUH BHOBb ONpEAEISAIOT Maccy
TeJa U CyIIT 00 MHTEHCUBHOCTH MOTOOT/IENIEHUIO [0 U3MEHEHUIO OKPACKU KyCOYKOB TKaHHU. 3a-
TEM UCIBITYEMOTr0 MOMEIIA0T B TEpPMOKaMepy U 00CIeNyIOT.

Tema 12. ®du3noorus BoIIeJIeHAS
3ansarue 25
Tect «O0MeH BemecTB M 3Hepruu. Tepmoperyasnus

Pa6ora 74. U3yuenue GpyHKUMOHAJIBLHOTO 3HaYeHHs Mo4YeK. Pemenne 3agau

[Toukwu, nerkue, )KemyI0YHO-KUIIIEUHBIH TPAKT U KOKa OTHOCATCS K OPraHHBIM CHCTeMaM
BBITIOJIHSIFOIITUM BBIICIIUTEIBHYIO (DYHKITHIO, 3aKTIOYAIONIYIOCS B BBIBEICHHUHM M3 OpraHuU3Ma KO-
HEYHBIX MTPOYKTOB 0OMEHa, Uy>KePOTHBIX BEIIECTB U M30bITKA MUTATEIbHBIX BEIIECTB. | TaBHBIM
BBIJICTTUTCIIEHBIM OPTaHOM SIBJISTFOTCS TTOYKH.

CrpoeHue nouku

CtpykTypHO-(YHKIIMOHATBbHAS €IMHAIIA TTIOYKH — HE(POH, COCTOUT U3 COCYIUCTOTO KITy-
6ouka (50-100 xamuUIAPOB) C ABYCTEHHOM KaICyloi, MPOKCUMAaIbHBIX U JUCTATBHBIX U3BUTHIX
KaHAJIBIIEB, BOCXOIAIIETO M HUCXOSIIETO OTACNOB neTiin [ 'ense, coouparenbHoi Tpyoouku. Paz-
JUYal0T KOPTHKAIbHBIE He(PpOHBI: cynepduiranbabie HepPOHBI (MMEIOT TOBEPXHOCTHO PacHo-
JIO’)KEHHBIE B KOpe KIIyOOUKH, HanboJee KOPOTKyro neTo ['ense) u 6ojiee MHOTOYUCIICHHBIC UH-
TpPaKOpPTUKAIbHBbIE HE(POHBI, BHITIOTHSIONINE OCHOBHYIO POJb B MpoIeccax yabTpaduabTpaluu
peabcopOruu u cexkperun Moun. FOkctamenymisipabie (0kono 15%) — UMEIOT JUIMHHYIO TETITI0
['ense, koTopasi rIyOOKO MPOHUKAET B MO3TOBOE BEIIIECTBO MOYKH.

OcHoBHast pyHKIMSI- KOHIIEHTPUPOBaHUE U pa3BeaeHue Moul. OCHOBHbIE ()YHKIIMH HE-
dbpona: kirydouKoBas GrIbTpalysl, KaHATIbIEBas peadcopOIrs, KaHAIbIIEBAs CEKPEIUs U CUHTE3
OMOJIOTUYECKH aKTHUBHBIX BEII[ECTB.

OcobeHHOCTH KPOBOOOPAIIEHHUS B TIOYKAX
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[Tpunocsmas B kiry0ouek KpoBb apTepHoOIia MO AUaMETpy LIMpE, YeM BBIHOCAIIAs apTe-
puona. llupokuil npocBeT NPUHOCSIIEH apTeproIIbl, KOTOpas pacnasaeTcs Ha KiIyOOuKOBBIE Ka-
NWUIAPHI (IEPBUYHAS KalWJUISIPHAS CETh), I03BOJISET OAAECPKUBATh B KaIMIUISIpax KI1yOOUYKa Bbl-
COKO€ J]aBJIEHHE KPOBU. DTO JE€JaeT BO3MOXXHBIM IOJJIEPKUBATh HA BBICOKOM YPOHE MpOLEcC
¢mibTpanun. BeiHOCSIas apTeproia paciagaeTcs Ha KaluUIIphl, pacloyioKeHHbIE BOKPYT Ka-
HaJIbLIEB (BTOPUYHAs KalWUISIpHAsl CeTh), IaBJICHUE B KalUJUIAPaxX HU3KOE, 3TO MO3BOJISET yyacT-
BOBATH B Ipoiiecce peadbcopOuuu. OT BBIHOCSIIMX apTEPUOJI OTXOIAT MPSIMbIE COCY/Ibl, KOTOPbIE
pacIoyIoKeHbl apajlIeIbHO BOCXOAALIEMY U HUCXoAdLeMy oTaenaM netin ['enne. Ilpsameie co-
CyZIbl 00ecreynBal0T KOHIIEHTPUPOBAaHUE U pa3BeAeHrue Moud. [[ns KpoBooOpaIeHus: B MOYKax
XapaKTEepPHO: — BBICOKUU ypOBEeHb KpoBOTOKa — 1200 MJI/MHH. — ayTOPETYIAIUs TTOYEIHOTO KPO-
BOTOKa B quana3one 80-180 MM pT CT. — BBICOKHIA YPOBEHB MOTPEOISIEMOTr0 KUCI0poia. MUOTEH-
Hasl peryJisilius OCYILECTBIIAETCS 3a CUeT cOKpalieHus uin paccinadienus 'MK, uro npuBoaut
BA30KOHCTPUKIIMU WM Ba30AUJIATAllMN KPOBEHOCHOTO COCy1a, COOTBETCTBEHHO (3hpext OcTpo-
ymoBa-beiinuca).

@unbpTpanus

Kny6oukoBas ¢puibTpanus — nepexos BelecTB (IaCCUBHBIN MPOLECC) U3 IUIa3Mbl KPOBU
KalLIIPOB KIIyOOUKa B TIOJIOCTh KarCyJIbl Yepe3 (QUIbTPalMOHHBIA Oapbep, KOTOPBINA BKIIOYAET
B ce0sl TpU CJ0s: SHJOTENUH KaNWUIAPOB, MOJOLUTH OOYMEHOBOW Karcylibl, O0azaibHas MEM-
Opana. Uepe3 modeqnblii GUIBTp HE MPOXOIAT: KPYITHOMOJICKYISApHBIE OelIKH, (POPMEHHBIE dJ1e-
MeHTbl. Kity6oukoBas ¢punbTpanus 3aBUCUT OT 3((EKTUBHOTO (GMIIBTPALMOHHOTO JABJICHUS U OT
Ionaau GUIBTPYIOMIEH MOBEPXHOCTH. JIBIOKyIIEeH CHIION Tporiecca GUIbTPAllUU CIYKUT JaB-
JIEHHE KPOBU B Kanuyuigpax kiryoouka (48 MM pT. cT.). OgHako ero 3(h(eKTUBHOCTh CHI)KEHA U3-
3a IPOTUBOCTOAILETO EMY OHKOTHYeCKOro naBieHusi, 80 paBHoro 20 MM pT. CT., U THIPOCTaTUYE-
CKOT'0 JIaBJIEHUs] B OOYMEHOBOM Karcysne, paBHOro 13 MM pt. ¢T. OTCI0Aa MOKHO BBIUUCIUTH 3(]-
¢dexTuBHOE PpuIbTpaIMOHHOE AaBiieHue: dPPeKTuBHOE QUIbTpannoHHOE nAaBieHne = 48 — 20 —
13 =15 mm pr. c1. B cyrku obpazyercs 150 — 180 51 mepBuyHON Moum, 6€30€TKOBON KHUJIKOCTH,
MOX0KEN Ha IJIa3my.

Peabcopbuus

Kananbuesas peabcopOiinst — BO3BpAT BEIIECTB U3 IPOCBETA KAHAIBIIEB B MHTEPCTULIUH, a
3aTeM B KpOBEHOCHOE pycio. PeabcopOupyroTcst Bosa, 3JIEKTPOIUTHI, aMUHOKHCIIOTHI, TIII0KO03a,
MoueBHHa. Bee BeliecTBa B OCHOBHOM peabCcoOpOUPYIOTCS B IPOKCUMAJIBHBIX U3BUTHIX KaHAJIbIAX.
B nucTanbHbIX U3BUTHIX KaHAJIbIAX IPOUCXOAUT peadcopOius Bobl U HOHOB. PeabcopOuus ocy-
IIECTBJISIETCS MPU MOMOIIM MacCUBHOIO TpaHcnopTa (aud@y3us, ocMoc), NepBUYHO-aKTUBHOTO
(Na-K-nacoc, H-K-nacoc, Ca-Hacoc) ¥ BTOPHYHOAKTHBHOTO TpaHCIOpTa (COmpsKeHHbIN ¢ Na
TPaHCIIOPT aMUHOKHCIIOT, TIH0K03b1). ObnurarHas peadcopOuns BOAbI XapaKTepHa sl IPOKCH-
MaJIbHOT'O KaHaJIbIla, CTEHKA KOTOPOI'o MPOHHIIaeMa JJIs BO/bI O6J1aroiapsi HATMUKIO B allMKaIbHON
MeMOpaHe SMUTENNATbHON KJIETKU akBanopuHOB 1-ro Tuna. @axkynbTaTuBHas peadbcopOIs BObI
XapakTepHa JJIs AUCTAIBHOTO OT/ieNa HepoHa U COOUPATENbHON TPYOOUKH, STUTEINH KOTOPBIX
npoHunaem Jiis Bojbl B npucytctBun AJIIN (Basonpeccuna). Cexkpernust AJII" 3aBucut ot norpeod-
HOCTH OpraHu3Ma B COXpaHEHHH 00beMa )KUJKOCTU U MOIJEPKAHNS OCMOTUYECKOT0 IaBJICHUSI.

Cexpenust

KananbiieBas cekpenus peaausyercs 6Jaroiaps OCHOBHBIM JIBYM Ipolieccam: epexo/1 Be-
IIECTB M3 KPOBU 4epe3 KaHaJbIbl B KOHEUHYIO MOUY (BBIBEJCHHE U3 OpraHW3Ma TOKCUHOB WJIU
IIJIAKOB), BBIJICJIEHUE CUHTE3UPOBAHHBIX B KJIETKaX MMOYKH BELECTB (HAIpUMEpP, PEHNHA, IPOCTa-
[JIaHUHOB, 3PUTPONOITHUHA, OpaJlMKMHUHA) B MHTEPCTULIUN U KpoBb. Iporiecchl cekpenuu B oc-
HOBHOM ITPOUCXOJAT 3@ CUET IEPBUYHOTO aKTUBHOI'O TPAHCIIOPTA.

MexaHn3M KOHIIEHTPUPOBAHHUS IEPBUYHON MOYH

Pa3BeneHne U KOHIIEHTPUPOBaHUE IEPBUYHON MOYM OCYILECTBISETCS B neTie ['enne my-
TeM paboThl TOBOPOTHO-MIPOTUBOTOYHOTO MEXAHNU3Ma, MPUBOSIIETO K pa30aBIeHUIO MOYHU B BOC-
XOJLIEM OT/eNe (AKTUBHBIN TPAHCIIOPT HATPUS1) U KOHLIEHTPUPOBAHHUIO €€ B HUCXOAIIEM OTEIIE
(maccuBHBIN TpaHCHOPT BOAbI). B 3TOM npolnecce yuyacTBYIOT BOCXOASAIINE U HUCXOAALIME TPs-
MBIE€ COCYJIbl MO3rOBOro BemiecTBa. OHU TakkKe SIBISIIOTCS 4aCTbIO MHOXHUTEJIBHOM MOBOPOTHO-
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IPOTUBOTOYHOM CHCTEMBI, OJ1arofapsi HEOAMHAKOBOM MPOHUIIAEMOCTH UX CTEHOK JIJIsl BOABI U OC-
MOTHYECKH aKTUBHBIX BemlecTB (MOHOB Na, K , MoueBuHBI).

DKCKpenus

ITo MoueBBIAETUTENBHON CUCTEME KOHEUHAsi MOYa [10Ia1aeT B MOYEBOH My3bIpb. [103bIB K
MOYEHCITYCKaHWIO BO3HUKAET MPU HAMOJHEHUH MOYEBOTO My3bIps 6onee 300 mii, uTo 0OBICHA-
eTcs pa3/ipakeHUEeM MEXaHOPELENITOPOB U MpoBeieHHEeM ad(epEeHTHBIX CUTHAJIOB B KPECTIIOBBIN
OTJIeJ1 CHMHHOI'O MO3Ta, a OTTY/1a IOCTYIJIEHMEM CUTHAJIOB B CTBOJI MO3ra, TMIIOTAIaMyC U KOPY
OonbuX noaymapuil. g pepeHTHbIe UMITYIbChl U3 KOPbI OOIBIIMX MOJYLIApUI HANIPABIIAIOTCS
K LIEHTpaM MPOU3BOJILHOTO MOYEUCITYCKaHUs (KOpa IOJ0BHOIO MO3ra, FMIOTalaMmyc, IpoJoJro-
BaThIi MO3T') U HEPOM3BOJIBHOI'O MOUYEHCITYCKaHUs (CIIMHHOM MO3T). Moueuciyckanue y B3poc-
JIOTO 4eJIOBEKA MPOMCXOAUT Npou3BosibHO. O0BbeM KoHeuHOU Mouu paseH 1,0-1,5 i1 B cytku. C
MOYOH 3KCKPETHPYIOTCS MOYEBHMHA, MOY€Bas KHMCJIOTa, aMMMAK, KPEaTUHHH, aMUHOKHCIIOTBI,
AIIEKTPOJIUTHL, TPOAYKTHI paciaaa OminpyoruHa, MPOU3BOJHBIE TOPMOHOB KOPBI HAIIIOYEUYHUKOB,
AJIT’, 5cTporeHbl, KaTeXoJaMHHbI, BUTAMUHBL. B MaToI0rMuecKux ciiyyasx B MOUYE MOSBISIOTCA
TIIFOK03a, OeTKH, (OPMEHHBIC JIEMEHTHI.

HeBbinenuTenbHble GyHKINN TOYKH

DOHAOKpUHHAS (YHKIHUSA: CHHTE3 KJIETKAMHU IOKCTAarJIoMepyJsipHOTO armapara peHHHA,
[JIABHOT'O KOMIIOHEHTA PEHUH-aHTMOTEH3UH-aJIbI0CTEPOHOBOM CUCTEMBI, IPOAYKIIUH IPUTPOIIOI-
THUHA WIX €ro NpeIIeCTBEHHNKA, YYacTHE B aKkTUBAMU BuTamMuHa /13, cuHTe3 amMmmuaka, npocra-
IJIAHAWHOB, OpaAMKMHUHOB, TUIIITYPOBOM KMCIIOTHI.

Perynsanus o6beMa KpoBH, MOCTOSIHCTBA OCMOTHUYECKOI'O JIaBJICHHSI U MOHHOTO COCTaBa
IUIa3Mbl, KUCJIOTHO-ILIE€JI0YHOTO PAaBHOBECHS.

[Touky MPUHUMAIOT ydacTHe B 00pa30BaHUH TITFOKO3BI U3 aMHHOKHUCIIOT TPH YYaCTUH TITFO-
KOKOPTHKOUIOB — INIFOKOHEOT'€HE3.

Pemenue 3axau

ITpu 3a005eBaHUAX MMOYEK, COMPOBOXKIAIOIIMXCS MOBBIIIEHHEM MPOHHUIIAEMOCTH MOYey-
HOTO (pUnbTpa, pa3BUBaOTCA 0TeKH. OTEKN MOTYT HaOJII0JaThCs TAKXKE IIPU JJINTEIHHOM ToJIofa-
HuK. Bonpocsr: 1. Kakue cuinbl o0ecrieunBaroT OOMEH KHJIKOCTH MEX]y KPOBbIO M TKaHAMHU B
MUKpOLIMPKYJIATOpHOM pycie? 2. Kakue BemiecTBa NpoxoasT U HE MPOXOJAAT Yepe3 MOYECHHBII
¢mibTp B HopMme? 3. KakoBbl MEXaHU3MbI Pa3BUTHSL OTEKOB MPH T'OJIOJIAHUH M TIOBBIILIEHUH TPO-
HUIIaeMOCTH TTOYE€YHOTO (UIbTpa?

3ansTue 26
Tect «®@u3znonorus soiaesaeHus» (10 MuHyT)
Tembl 10KI210B

BoaHo-coneBoit 0OMeH B OpraHu3Me 4esIoBeKa.
Knuauko-pusnonaoruueckue nccieaoBaHus nouek. AHaaIu3 MOYH.
Perynsiust 6ananca kanbius U ¢ochaToB B KPOBHU.
Perynsauus nporeccoB MoueoOpa3oBaHusl.
HckyccTBeHHas TOYKa.

agrownE

Jlureparypa K J1a00paTOPHbIM 3aHATHAM

1. Aramxansa H. A., Kopo6kos A. II. [Ipaktukym o HopMaiabHOU (pU3MOIOTHH: yU. MTO-
cobue /i CTyA. Mea. By30B. — M.: Beicias mkosa, 1983. — 328 c.

2. baryes A. C., Hukutnna U. [1. Mainsrii mpakTHKYM 110 (PH3HOIOTHHN YEIIOBEKA U JKUBOT-
HBIX: Y4. TOCOOMeE IS CTY/. YHUBEpCUTETOB. — M.: Bricmas mkona, 1967. — 296 c.

3. BonbIIoii MpakTUKyM 10 (PU3HOJIOTHUH YeTIOBEKA U JKUBOTHBIX B 2-X TOMax: y4e0. moco-
6ue s ctya. By3os/ pen. A.Jl. Hozapaues. — M.: Akanemust.- (Briciiee npodeccuonanbHoe 06-
pasoBanue). — T 1| ®u3MONIOTHI HEPBHOU, MBIIIIEYHOU U ceHcopHO# cuctem — 2007. — 598 c. T 2
®dusnonorus BeuepanbHbix cucreM. — 2007. — 540 c.

4. T'ymunckuii A. A. u ip. PyKoBoACTBO K 1a00paTOPHBIM 3aHATHSAM IO 001N ¥ BO3pacT-
HOW (PU3UOJIOTHU: y4. TOcOOME I CT-TOB OMOJ. Crel. mej. HHCTUTyToB. — M.: IIpocBemenue,
1990. - 240 c.
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5. KabanoB A. M. u 1p. PykoBoacTBO K 1a00paTOPHBIM 3aHATHUAM O (PU3HOIOTHH YeTo-
BEKa M )KMBOTHBIX: y4. TOCOOME JIJIsl CT-TOB Mej. crell. uH-ToB. — M.: IIpocBemenue, 1966. — 196
c.

6. Kynanga K. U. [Ipaktrkym 1o ¢uU3HOIOTHN: Y4. TIOCOOHUE JIJIst CT-TOB MEIMHCT-TOB. M.,
Menmununa, 1970. — 366 c.

7. Mosr / nepeBox ¢ anriuiickoro H.FO. Anekceenko, mox pexa. I1.B. CumonoBa. — M.:
1982. - 278 c.

8. Bosbmoit mpakTukym mo ¢usnonoruu: yueoHoe mocoodue /moa pen. A.I'. Kamkuna/ —
M.: U1 «Akanemus», 2007 T.

6 IMAJAKTHYECKHUE MATEPHAJIBI 1JI51 KOHTPOJISI (CAMOKOHTPOJISA)
YCBOEHHOI'O MATEPHUAJIA

6.1 OueHo4HbIE CPEICTBA, IOKA3ATEIH U KPUTEPUH OLleHUBAHUSI KOMIIETeHIUIi
HNuaexc
KOMILE Ouenovnoe IHoka3arenu Kpurepun ouennBanus
CpeCcTBO OlLICHMBAHUS c()opMHPOBAHHOCTH KOMIIETEHIIU
TeHIUH
CTyneHT oTBe4aeT HelpPaBMWIbHO, HEYETKO
Huzknii U HeyOeauTeNnbHO, aeT HEeBepHbIE (op-
(HEeyZOBIETBOPUTENIHHO) MYITUPOBKH, B OTBETE OTCYTCTBYET KaKoOe-
1100 NpEeCTaBIEHUE O BOIPOCE
CTyneHT oTBeYaeT HEKOHKPETHO, ciabo
[Toporosbiii apryMEHTUPOBAaHO W HE YyOeauTeIbHO,
(YIOBIETBOPUTENBHO) | XOTS U UMEETCSl KaKOe-TO MPECTaBICHUE
YK-1 CobecenoBa- 0 BOTMpOCe
OIIK-8 HUE BasoBkiii CTyneHT OTBEYaeT B LIEJIOM IPABUIIBHO,
HO HEIOCTaTOYHO I0JIHO, YETKO U yOenu-
(xoporo)
TEJIbHO
CraBuTcs, eciau MPOAEMOHCTPHPOBAHEI
. 3HaHUE BOIIPOCA M CAMOCTOSTEIbHOCTb
Bricokuit
MBIIIIEHHS], OTBET COOTBETCTBYET Tpebo-
(oTHM4HO)
BaHUSM MPABUILHOCTH, MOJHOTHI U apry-
MEHTHPOBAHHOCTH.
Huzkuit KonndecTBo nmpaBUIIbHBIX OTBETOB HA BO-
(HeyOBIETBOPUTENBHO) POCHI TecTa MeHee 60 %
IToporoBssrii KonndecTBo nmpaBMIIbHBIX OTBETOB HA BO-
[1K-2 T (yaoBineTBOpUTENBHO) | pockl TecTa oT 61-75 %
OIIK-8 eet bazoBsrit KonndecTBO nmpaBMWIIbHBIX OTBETOB HA BO-
(xoporo) npockl Tecta oT 76-84 %
Bricokuii KonmdecTBo mpaBMWIIEHBIX OTBETOB HA BO-
(OTIIHYHO) mpockl Tecta oT 85-100 %
Jlokniag CTyeHTY He 3aUUThIBACTCS €CIIH:
e CrTyneHT He YCBOMJI 3HAYUTEIHHOH Ya-
VK-1 CTH TPOOIIEMBI;
- . e Jlomyckaer CyleCTBEHHbIE OLIMOKU U
IK-2 Hoknan, Huzkwit Hony yi
HETOYHOCTHU MIPU PACCMOTPEHUH €€;
OIIK-8 | coobmeHue | (HEYIOBIETBOPUTEIHHO)
e lcnobIThIBae€T TPYIHOCTH B NpaKTHYe-
CKOM ITPUMEHEHHUH 3HAHUU;
e He MoxeTr apryMeHTHpPOBATh Hay4HbIE
TIOJIOKECHHS,
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e He dbopmynupyer BEIBOAOB 1 0000111€E-
HUH;
e He BiaseeT NOHATHITHBIM aniapaToM.

[ToporoBbiii
(YIOBIETBOPUTEIIBLHO)

3aanue BHIMIOJHEHO 0oJiee YeM Ha TOJI0-
BuHy. CTyZleHT OOHapyXUBaeT 3HAHUE U
MMOHMMAaHUE OCHOBHBIX MOJIOXEHUH 3aja-
HUS, HO:

e Tema packpbiTa HEIOCTATOYHO YETKO U
MOJIHO, TO €CTh CTYIACHT OCBOWJ IIPO-
Osemy, M0 CyLIECTBY M3JIaraer ee, ornupa-
SICh Ha 3HAHUS TOJIHKO OCHOBHOM JHTEpa-
TYpBI;

e JlomyckaeT HECYIIECTBEHHBIC OLTHOKU
1 HETOYHOCTH;

e lcnbIThIBaeT 3aTPyAHECHUS B MPAKTU-
YeCKOM TPUMEHEHUHU TOJyYEHHBIX 3Ha-
HUH;

e (Cnabo apryMeHTUpYeT Hay4yHbI€ 11010~
KEHHUS;

e 3Barpyansercs B (QOpMyIHpOBAHUU
BBIBOZIOB M 000OIIEHHNI;

e UYacTHuHO BJIAJEET CHCTEMOU TIOHS-
TUH.

bazoBrIit
(xopor1o)

3a7aHre€ B OCHOBHOM BBITIOJIHEHO:

e CTyneHT TBepIO YCBOWI TeMy, Ipa-
MOTHO U TIO CYIIECTBY M3JIaraeT ee, Omu-
pasich Ha 3HAaHUSI OCHOBHOW JIUTEPATYPBHI;
e He pgomyckaer CyliecTBEHHBIX HETOY-
HOCTEI;

e VYBA3BIBACT YCBOCHHBIE 3HAHUS C MPAK-
TUYECKOM JIeATEIHHOCTBIO;

e ApPryMEHTHpPYET HayyHble TIOJIOXKe-
HUS;

e JlenaeT BBIBOJIBI M1 0OOOIICHHS;

e BrajeeT CUCTeMON OCHOBHBIX ITOHSI-
THH.

Bricokuit
(oTIMYHO)

3ajaHue BBINOJIHEHO B MAaKCHMAaJbHOM
oOBeMme.

e CrymeHT TIyOOKO U BCECTOPOHHE
yCBOMII TIpobIIEeMYy;;

e VYBEpEeHHO, JIOTUYHO, IMOCIEI0BA-
TEJIBbHO ¥ TPAMOTHO €r0 U3JIaraeT;

e Onwupasich Ha 3HaHHUSI OCHOBHOM M J10-
MOJTHUTEIILHON JIUTEPATyphl, TECHO TPH-
BSI3bIBAET YCBOEHHBIE HAy4YHBIE MOJIOXKE-
HUS C IPAKTUYECKON JeATETbHOCTHIO;

e VYmeno oOOCHOBBIBAET M apryMEHTH-
PYET BBIJIBUTAEMbIE UM UJICH;

e JlenaeT BBIBOJIBI M OOOOIICHHMS;

e (CB00OAHO BIAACCT MOHATHSIMH.
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6.2 IIpomMe:kyTOUHAs aTTeCTAIUS CTYIEHTOB MO TUCIUILINHE

IIpomexyTouHass aTrecTanus SIBISETCS NPOBEPKOM BCEX 3HAHUM, HABBIKOB M YMECHMMU
CTYAICHTOB, MPUOOPETEHHBIX B MPOLECCE U3YUCHHUS AUCHUILTUHBI. DPOPMOI MPOMEKYTOUHOM aT-
TECTallUU 110 AUCLUILIMHE SBJISIETCS 3a4€T/9K3aMeEH.

JI1st OLleHUBaHUs PE3YJIbTaTOB OCBOCHHUS AUCLUIUIMHBI [IPUMEHSIETCS CIEAYIOINE KPUTe-
PHH OLIEHUBAHUS.

Kpurepun oneHnBaHus YCTHOI'O OTBETA HA 3a4eTe

OneHkKa «3a4TeHO0» BBICTABIISIETCA CTYACHTY, €CJIM BOIPOCHI PACKPBITHI, U3JI0KEHBI JIO-
THYHO, 0€3 CYIIECTBEHHBIX OIIMOOK, MOKAa3aHO YMEHUE WIUTIOCTPUPOBATH TEOPETHUYECKHUE IMOJIO-
JKEHUSI KOHKPETHBIMU IIPUMEPAMH, IPOJAEMOHCTPUPOBAHO YCBOCHUE PAHEE N3YYECHHBIX BOIIPOCOB,
c(OpPMHPOBAHHOCTH KOMIIETCHIIUH, YCTOMUMBOCTD UCIIOJIb3YEMbIX YMEHUH 1 HaBBIKOB. Jlomycka-
I0TCS] HE3HAYUTEIIbHbIE OIIMOKH.

Ol1leHKa «He 32a4YTEHO0» BBICTABISECTCA, €CJIM HE PACKPBITO OCHOBHOE COJEpkKaHUE y4eO-
HOT'0 MaTepHaja; 0OHapyKeHO He3HaHHE WM HelOHUMaHue 0oJibIlel Ui Haubosiee BaKHOW Ya-
CTH y4eOHOTrO Marepuaja; JOMYIICHbl OMMOKK B ONPENEICHUH TOHSATHIA, KOTOphIE HE MCIIPaB-
JIEHbI MOCJIE€ HECKOJBKUX HAaBOJSIIUX BONPOCOB; HE C(HOPMUPOBAHBI KOMIETEHLUH, YMEHUS U
HAaBBbIKH.

Kputepuu onieHuBaHNs YCTHOTO OTBETAa HA IK3aMeHe

DK3aMeH CITYKUT POPMOU KOHTPOJIS YCIICIITHOTO BBITOJIHEHUST 00yJaIOMUMUCS BCEH MPO-
rpaMMbl yueOHOU nucuuiuinHbl. @opMy SK3amMeHa BbIOMpaeT mpernojaaBareib. JK3aMeH MOKET
MIPOBOAMTHCS B MUCHMEHHOMW HJIM YCTHOM (hopme, HO Jalle BCero MpoBoauTcs B hopme cobdeceno-
BaHUs MO OMiieTam.

OneHKa «OTJIMYHOY CTABUTCSI, ECIIH:

1) momHO packpbITO coepKaHue MaTepuana Ouiera;

2) maTtepuall M3J0KEeH TPaMOTHO, B OMPENETIECHHON JIOTUYECKOHN IMOCIEeI0BaTEIbHOCTH,
TOYHO HMCTIOJB3yeTCsl TEPMUHOJIOTHS,

3) moka3aHo YMEHHE WLTIOCTPUPOBATH TCOPETUICCKHUE ITOJIOKCHHSI KOHKPETHBIMH TTPHME-
pamu, MPUMEHSTh UX B HOBOM CUTYaIlUH;

4) MpoJIEMOHCTPUPOBAHO YCBOCHHE paHEe M3YUCHHBIX COMYTCTBYIOIIUX BOIPOCOB, CHOp-
MHUPOBAHHOCTh U YCTOMYMBOCTh KOMIETEHIIUN, YMEHUH U HABBIKOB;

5) oTBET MPO3BYYaJl CAMOCTOSITENIbHO, 0€3 HABOSIINX BOIPOCOB;

6) momyIeHbl OJJHA — JIB€ HETOYHOCTHU MIPU OCBEIIEHUU BTOPOCTENIEHHBIX BOIIPOCOB, KOTO-
pBI€ UCIIPABIIIOTCS 110 3aMEYAHHUIO.

OreHKa «XOpOIIO» CTaBUTCS, €CIM OTBET YJOBIETBOPSET B OCHOBHOM TpeOOBAaHMSIM Ha
OIICHKY «OTJIMYHOY, HO TIPH TOM UMEET OJIUH M3 HEJIOCTATKOB:

1) B u3NOXKeHUHU AOMYIIEHBI HEOOJbIINE TPOOEIbI, He UCKA3UBIINE COJIEPKaHNE OTBETA;

2) IOIYIICHBI OJTUH — JIBA HEJ0YETa IMPU OCBEIICHUH OCHOBHOTO COJICPKaHHS OTBETA, HC-
MIPaBJICHHBIE IO 3aMEYaHUI0 SK3aMEHATOPA;

3) momymieHbl omuOKa win 0osiee IByX HEJ0UETOB MPU OCBEIICHUU BTOPOCTEIICHHBIX BO-
MIPOCOB, KOTOPHIE JIETKO UCIIPABJISIFOTCS 10 3aMEYaHUIO dK3aMeHaTopa.

Or1eHKa «y/I0BJI€TBOPUTEIbHOY CTABUTCS, CCIIH:

1) HETOIHO WK HETIOCIEOBATENFHO PACKPHITO COJIEpKaHUE MaTepHala, HO MOKa3aHo 00-
niee MOHUMaHWE BOMPOCA M TPOJEMOHCTPHUPOBAHBI YMEHHUS, JOCTATOYHBIC JIIS JAIbHEHIIIETO
YCBOCHHUS MaTepHana;

2) UMEJHCh 3aTPYTHEHUS HITH JTOMYIICHBI ONTHOKHU B ONIPE/ICIICHUN TIOHATHH, HCITOJTh30Ba-
HUU TEPMUHOJIOTUH, UCTIPABJICHHBIE TTOCIIE HECKOIBKUX HABOSIIUX BOIPOCOB;

3) pu HETTOJTHOM 3HAHWH TEOPETUYECKOTO MaTepHalia BEIIBICHA HeJocTaTOYHAs C(HOpMH-
POBAHHOCTh KOMIETEHIIUN, YMEHUN U HaBBIKOB, CTYJCHT HE MOXKET MPUMEHUTH TEOPHUIO B HOBOM
CUTYallUH.

OrneHka «HeyA0BJIeTBOPUTETbHOY CTABUTCS, €CIH:

1) HE pacKpBITO OCHOBHOE COJIepKaHKe yueOHOro MaTepuraa;
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2) oOHapyKeHO HE3HAHWE WJIM HEMOHMMaHue OOMNBIIeH YacTH Wik HanboJiee BaKHOM Ya-
CTH Y4eOHOT0 MaTepuaa;

3) nomyiieHs! OMIMOKU B OTIPEICTICHUH MTOHITUH, TPU HCIIOJIb30BAaHHH TEPMUHOJIOTHUH, KO-
TOpbIe HE UCIPABIICHBI MTOCIIE HECKOJIBKUX HABOJASALIMX BOIIPOCOB.

4) He chopMUpOBAHBI KOMITETCHIINY, YMEHUS U HABBIKH.

6.3 TunoBble KOHTPOJIbHBIE 32/IaHUS WM HHbIE MATEPHAJIbI, HE00X0AUMbIe 1JIs1
OLICHKH Pe3yJIbTATOB OCBOCHHS THCHHUIINH

CobecenoBaHue sIBISETCS BaKHON (hOPMOM KOHTPOJIS MMPOMEKYTOYHBIX 3HAHUM CTY-

JIEHTA.

[IpumepHbIie Bonpockl k codbecenoBanuio no Teme 2 «Puznonorust Bo30yaUMbIX 00pa3o-
BaHUI
JaiiTe onpeneneHue v KiaacCUPUKAIUIO pa3IpakUTeIICH.
Uro Takoe BO30yIUMOCTH?
Yro Takoe mopor Bo30yaumoctu?
Kaxkoe cooTHomIeHNE MEXKTy BO30YIUMOCTBIO U IOPOTOM?
Yto Takoe mpsMoe U HempsMOe pa3apa>kKeHUE MBIIIIIbI?
[Touemy mipu IpsIMOM pa3IpaKECHUM CKEJIETHOMN MBIIIIBI TOPOT BO30YKI€HHUS BhIIIE?
[ToueMy B BO3HMKHOBEHHH BO30YXACHUS MPUPOJA PA3APAKUTENS PO HE urpaetr? A
YTO SIBJISIETCS TJIABHBIM IS 3TOT07

Noook~whE

[TpumepnbIe Borpockl k cobecenoanuto 1mo Teme 4 «dusnonorus BH/I n ananuzaro-
pOB»
Kakoe 3BykomnpoBenenue 6osee 3¢p¢heKTuBHO?
Kakue HapyieHus ciyxa BbISBISIFOTCS po0Ooii Punu??
O yem CBUAETENBCTBYET OTPULATEIbHBIN TecT PUHHA? beckoHeuHO oTpULIaTebHbINA?
Kakwue 3BykoBbI€ 4aCTOTBI BOCTIPUHUMAET YEIOBEK?
B yem npeumyiecTBa OuHaypaibHOTO ciayxa?
KakoB MexaHN3M JIOKaIu3aluy HU3KOYaCTOTHBIX 3BYKOB?
KakoB MexaHu3M JI0OKaIn3alny BbICOKOYaCTOTHBIX 3BYKOB?

NoookrwhPE

Tect, npumepsl 3a7aHnid U3 TeMbl 7 «DUZHOIOTUS CUCTEMBI KPOBH))
3ananue Nel. Hanmmmmre TepMHUHBI, HCXOS U3 ONPEICIICHUN COOTBETCTBYIOIUX ITOHATHI:
. KpoBb, MexKII€TOUHOE BEIIECTBO U JUM(pa 00pa3ymoT ...
. Kunkas coenvuHUTENbHAsA TKaHb —
. PacTBOpeHHBII B m1azme 0eI0K, HEOOXOIUMBIH JIsl CBEPThIBAHUSI KPOBH, — ...
. KpoBsiHOI crycTok — ...
. I1na3ma kpoBu 6e3 pudbpuHOreHa Ha3bIBACTCA ...
. Coneprxanue XJIopuia HATpUs B (PU3HOIOTUYECKOM PAaCTBOPE COCTABIISIET ...
. be3psanepubie popMeHHBIE AIEMEHTHI KPOBH, COEepXKalllie TeMOro0uH, —
3aganue Ne2. buonoruueckue 3agayn.
1. "3epkanom opranusma" Ha3Bal KpoBb BUIHBIN (paniy3ckuil ¢puzunonor Kinon bepnap. [osc-
HUTE YTBEPKIEHUE YUEHOTO?
2. Xopo1io u3BeCTHO, uTo 1mia3ma KpoBu Ha 90% cocrouT u3 Bojbl. [louemy ee pazdbaBieHue nu-
CTHJIJIMPOBAHHOM BOJIOM HEBO3MOKHO? OTBET MOSICHUTE.
3ananue Ne3

1 benku, ydacTByIOIIME B CBEPTHIBAHUN KPOBHU:

1. ansOymuHBL

2. TIOOYIUHBI;

3. ¢ubpunHores;

4. TmpoTpoMOuH.
2Kakue KJIeTKH KpOBU HE UMEIOT siApa:

1. wmeitrpodunsr;

2. muMQOITUTHI,

~NON Ok W~
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TPOMOOIIUTEI;
MOHOITUTEI,
5. OPUTPOLMTHI.

How

[TpumepHbIe TEMBI I0KJIA/10B/c000eHmii 13 TeMbl 2 «Pu3no0rus Bo30yAMMbIX 00pa3o-
BaHUI»

1. OTKpbITHE OMOATIEKTPUYECKUX SIBICHUIH

2. OneiT Matteyun

[Ipumepnbie TemMbl A0KIaA0B/co00eHuii U3 TeMbl 4 «Puszunonorus BH/| u ananuzaro-
pPOBY»

1. Knaccudukanuu pernenTopon

2. 3HavyeHHE PEIENTOPOB B KU3HU )KHUBOTHBIX U YEIOBEKA

Bompocsl k 3a4ery

®uszunonorus Bo30yIuMbIX oOpa3oBaHUM

1 TlonsATue 0 pa3apa)kuMOCTH, BO30YJUMOCTH, BO30YXIEHUH, TOPMOKEHUH, BO30OYAU-
MBIX ¥ HEBO30YJMMBIX TKAHSX, CIICIU(PUISCKUX U HECTIEHU(PHUECKHIX MPOSBICHUSIX BO30YKICHHS,
pas3ipakeHUHU U PA3IpaKUTENIX — a[JIeKBaTHBIX U HeaZlekBaTHbIX. Kimaccuukanus pasnpaxureneit
10 XapaKkTepy U CHUIIE.

2. 3axoH cuibl. 3HaU€HHE JUIMTEIbHOCTU pa3apakeHus. KpuBas cuiibl- JIMTEIbHO-
ctu. Peo6asa, «1one3Hoe» Bpemsi IeHCTBUS pa3apakuTelisi, XpPOHAKCHSI.

3. 3aBHCHMOCTH OTBETHOM peakiuy OT rpaaneHTa (3akoH [{ro0ya-PeliMmona) u oObsicHeHHE
€ro SIBJICHHEM aKKoMoJaluu. MexaHu3M akKkoMoJlalluu, €ro 3HaueHHUe.

4. BnusiHUE IOCTOSIHHOTO TOKAa Ha BO30yAMMBblIe 00pa30BaHUS

5. MemOpaHHBII OTEHIIMAT MOKOSI, €T0 BEJIMYNHA, T€HE3UC C TOUKU 3peHHUs oolie-
NPUHATON MEeMOpaHHO-MOHHOW TEOpHH, 3HAUCHHE M30MpATeNbHONW MPOHHIIAEMOCTH MEMOpaHbI
KJIETOK B (POPMHPOBAHMM MEMOPAHHOTO MOTEHIMAJA ITOKOSI, POJIb AKTUBHBIX MEXaHU3MOB B €r0
nojepxxanuu. 3Hauenne MIIII kak paxTopa, 00yCcIOBIMBAIOIIEr0 BO30YAUMOCTb.

6. Tlorenmmansr aeiictBus. CrocoObl perUCTpaIiy, BEIMYMHA, MEXaHU3M TE€HEPAIUU.
[TonsTHSA MOPOrOBOr0O MOTEHIMAIA, KPUTHUYECKOTO YPOBHS ACTOJISAPU3ALMY, NTHKA MOTEHIMaIa
JeICTBUS, CIIEIOBBIX MOTEHIIMAJIOB. 3HAUYE€HUE MOTEHIUAJIOB IEUCTBUS KaK YHUBEPCAIBHOIO CIIO-
co0a KOJUPOBaHUA U Mepelaud HHPOPMALUU B OpraHU3Me KHUBOTHBIX U YEIOBEKA.

7. BosHa Bo30yXIeHHs KaK COBOKYITHOCTh M3MEHEHUM AJIEKTPHUUECKOTO COCTOSIHUSI MEM-
Opansbl, ee aHanu3. MI3MeHeHne Bo30yIMMOCTH, COMPOBOXKIAIOIINE Pa3HbIE (a3bl BOJHBI BO30YX-
JeHUs: a0CONIOTHAsE U OTHOCUTENbHASI pepakTEepHOCTh, dK3alIbTalllsl, CyOHOPMaJIbHOCTD, (haK-
TOpBI, 00YCIIOBIMBAIOIIME U3MEHEHHE BO30YIMMOCTH. 3HaUE€HUE aHAIM3a OJMHOYHON BOJIHBI BO3-
OyX/IeHus AJIsl TOHUMaHUS 3aKOHOMEPHOCTEH PUTMUYECKOTO BO30YKIEHUSI.

8. MectHoe u pacnpocTpassioeecss Bo30yxaeHue. XapakTepucTuka MECTHOTO U pac-
IpoCTpaHsoIerocs Bo30yxaeHus. Mexanusm npoBeieHus Bo30yxaeHus. GakTop HaeKHOCTH
npoBesieHusi. OCOOEHHOCTH BO3HMKHOBEHUS PACHPOCTPAHSIOIIErocs Bo30YX /IeHHs B OIMHOYHOM
BOJIOKHE: MIPABUJIO «BCE WJIM HEUETO».

9. Tlapabmoz mo H. E. BBeneHckoMy, ero craauu, 3HAUYCHUE [IJs1 TOHUMAHUS
MeXaHHU3Ma BTOPUYHOT'O TOPMOKEHHS.

DuU3HOIOrUs HEPBHOU CUCTEMBI.

1 3naueHue HepBHOI cucTeMbl, ee pa3BuTHE OCHOBHBIE CTPYKTYpPhl HEPBHON TKaHU U UX
¢byHKIIMOHATBHOE 3HaUeHHe. CTPYKTypHBIE 0COOEHHOCTH HEWPOHA, 3HAUEHHE €Tr0 OTAENbHbIX Yya-
creit. Knaccudukanus neitponos. Helipornus u ee GyHKIIMOHAIbHOE 3HAUEHUE.

2. CrpykTypa U (yHKIMH HEPBHBIX BOJIOKOH. be3aMHeTnHOBbIC 1 MUEITMHOBBIE BOJIOKHA.
OcobeHHocTH NpoBeieHHs Bo30YyxIeHHus B HUX. Kilaccuukanys HEpBHBIX BOJOKOH IO CKOPO-
CTHU NIpOBEJEeHUS BO30YXIeHHs, BO3OYAUMOCTH U JNabuinbHOCTH. V301MpOBaHHOE M IBYCTOPOH-
Hee IpoBesieHre Bo30ykaeHus. [IpakTruueckas HEyTOMIIIEMOCTb HEPBHBIX BOJIOKOH.
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3. Cunancsl. CTpoeHHe cuHarca. DIeKTPOTOHUYECKUE U METUATOPHbIE CHHAIICH, Me-
XaHU3M IpOBeAeHUs BO30YK/eHUs B HUX. BelecTsa, BBINOIHAIOIINE POJIb MEIUATOPOB. 3HA-
yeHne OEJIKOB-PELENTOPOB IMMOCTCHHANITHYECKOH MeMOpaHbl. Bo30Oykaaromue u TOpMO3HBIE CH-
Harncel. Mexanusm rereparuu BIICIT u TIICII. Paznuunbie BUIbl CHHATICOB.

4. TlpoBeneHue BO30YXKICHUS uepe3 IEHTPAJIbHBIC CHHAINCHI U CBSA3aHHBIE C ITUM
coiictBa IITHC: oxpHOCTOpOHHEE IpOBEneHUE BO30YXKIEHUs, CyMMalus (IocienoBareibHas U
IPOCTPaHCTBEHHAs), SIBIICHHE TOCIEACHCTBUSA, TpaHC(HOPMALIUI PUTMA, YTOMISIEMOCTh. 3Haue-
HUE MEIMAaTOPHBIX CUHAIICOB KaK alapara peryysiiiii HEpBHOW CUCTEMBI.

5. Peduexkc kak OCHOBHOM aKT HEPBHOMU JIeATENbHOCTU. PeduieKTOpHbIN NpUHIUIT pa-
0OTBI HEPBHOW CUCTEMBI U €T0 peau3alys yTeM ocyuiecTBieHus pediaexcos. OnpeneneHue pe-
dnekca. O6mias cxema pedraekTopHOU 1yru. MOHO- U MOTUCHHANITHYECKHUE PEPIECKTOPHBIE TyTH.
[Tonstue o pedaexropHoM koiblie. COBpeMEHHbIE NPEACTABICHU O HEPBHBIX LIEHTPAaX U UX
cBoiictBax. Knaccudukamus pediiekcos.

6. TopmoxeHHE B IEHTpAIbHOW HEepBHOU cucteMe. Omnpenenenue TopMoxeHus. Ot-
kpbitue Topmoxkenus B [IHC 1. M. CeuenoBbiM. Paznuunbie BUIbI TOPMOKEHUS: BTOPUYHOE U
HepBUYHOE, Je- U THIEePIOJISIPU3alMOHHOE, IPe- U NOCTCUHANTHYECKOe. MeXaHU3M UX BO3HHK-
HOBEHMS U 3HaUCHUE.

7. Koopnunanus ¢ynkuuii opranusma. Poib obpatHoii addepeHTany B KOOpAUHAIIMH
¢bynkmii. B3anmoneiictBue nmporieccoB Bo30yxaeHus 1 Topmoxenus B LIHC, uppanuanus u uH-
nyKuus. PenUnpoKHOCTh KaK YaCTHBIM cilyyail HHAYKIMH, €€ MEXaHU3M U 3HaYCHHE AJIs 00bsc-
HEHUS! KOOPJMHUPOBAHHOW pabOTHI EHTPOB, NHHEPBUPYIOIIMX MBIIIIbI-aHTarOHUCTHI. [IpuH-
LUIIbl JOMUHAHTHI 110 A. A. YXTOMCKOMY U €r0 3Hau€HHUeE.

8. CmmuHON M03r. OCOOEHHOCTH CTPYKTYpHOH opranu3auuu. [IpoBogHUKOBas U pe-
dexTopHas GYHKIMH, UX 3HAUCHUE.

9. CrpykrypHasi opranuzanus U (QyHKIIUH MPOJOJITOBATOTO0 MO3Ta U MocTa. DyHKIMK
CpEHETO MO3ra.

10. PeruxynspHas popmamusi: CTOPUS U3YUEHUS, ITATOAPXUTEKTOHUKA U CBSI3M, 00JIeT-
qalolue ¥ TOPMO3HbIEC BIUSHUSA, 3HAaUeHUE PETUKYIIpHON GopmMaluu B obecrieueHUH ajarn-
taiuu Bo30yaumoctu HelipoHoB IIHC mpu pa3nuyHbIX COCTOSHUSAX OpraHu3Ma U paziIudHbIX
YCIIOBUSX BHEIIHEN CPEBI.

11. HefiponHast opranusansi, B3 U QYHKIIMH MO3KEUKa, TIOCIE/ICTBUS €0 YAAJICHHUS.

12. TIpomexyTounslii Mo3r. PyHKIMHU Tanamyca: Hecneuuduyeckue, cnenuduyeckre u
accouuaTuBHbIE g1pa. PYHKIMHM HaJOYTOpbs U TUIOTaIaMyca.

13. TloakopkoBBIe siipa mepegHero Mo3ra (0a3anbHbIC TAHTIINN).

14. JIumOuueckasi cucTeMa Mo3ra: €e CTpyKTypHasi OpraHu3aius 1 pojb B (GOpMUPOBAHUN
Pas3INYHBIX YMOLMOHAIBHBIX COCTOSHUI U MOTUBALMOHHBIX PEaKIU.

15. BererartuBHas HepBHas cCUCTEMa, €€ CTPYKTYPHbIE U (PYHKIIMOHAJIbHBIE OCOOCHHOCTH.
CuMnaTHyecKuil U mapacuMIaTUYeCKUil OTeNbl. AZanTalMoHHO-TpoduYecKas poJib CUMIIATH-
yecKkoi HepBHOM cuctemsl 1o JI. A. Opbemnu.

16. Kopa Gonpumx momymrapuid. [IpeBHss, crapas M HOBas KOpa, IUTOAPXUTEKTOHUKA,
(GyHKIIMOHAJIBbHOE 3HAUYEHHE OCHOBHBIX TUIOB KOPKOBBIX HEWPOHOB. COBpEeMEHHBIE MPECTaB-
JIEHU O JIOKAIM3aluu QYHKIUN B KOpe: CEeHCOpHbIe (IEPBUYHbBIC U BTOPUYHBIE), MOTOPHBIE U
accolaTuBHbIE 30HbI. [IoHATHE O PYHKIIMOHATBFHON CeMaIU3al|K JIEBOTO U IIPABOr'o MOTyIIa-
UM TOJIOBHOI'O MO3Ta.

17. Metoas! n3ydeHus GyHKIHUI KOpbl TOJOBHOTO Mo3ra. ®OoHOBAas 3JEKTpUUECKasl aK-
TUBHOCTb KOPBbI, OCHOBHBIE PUTMBI, BbI3BaHHbIE NOTEHIMAJbI. [IepBUUHBIN U BTOPUYHBIN OTBET,
UX aHaJHu3, 3HaUCHHUE.

18. CoBpeMeHHbIE MpEACTaBICHUS O MEXaHH3Max CHa M OOJPCTBOBAaHUS, UX CMEHE.
Bunasl cHa: MenneHHbI B OBICTPBIN, MX 3HaueHue. CHOBUICHUS, MEXaHU3M CHoBuAeHUH. Oc-
HOBHBIE YPOBHU OOJPCTBOBAHUS, MEXaHU3MbI UX 00eCIICUeHHUSI.

Beiciias HepBHas J€eSITEIbHOCTh U aHATTM3ATOPBI.
1 Xapakrepuctuka 0e3yClIOBHBIX pedIieKCOB, Kak 0a3bl /Ui BHIPAOOTKH YCIOBHBIX U
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MEXaHHU3M HX 00pa30BaHMs. XapaKTepPUCTHKA YCIOBHBIX pe(IeKCOB, X KaueCTBEHHbIE IIPEUMY-
HIeCTBA B MPUCIIOCOOUTENHHON IBOJIIOLIMH KUBOTHOTO MHpA.

2. YcnoBusi, HEOOXOIUMBIE JJIsi 00pa30BaHUs yCIOBHBIX pediiekcoB. MexaHu3m 00-
pazoBaHus YCIO0BHBIX peduiekcoB. Obpa3zoBanue BpemeHHbIX cBsizelt o U. I1. ITaBnoBy. CoBpe-
MEHHBIE MIPEJICTABICHUS O MEXaHU3MaxX HauaJIbHBIX 3TAllOB 00pa30BaHMUs YCIOBHBIX PeQIIEKCOB
Y IIPEANOJIAaracMble MEXaHU3MbI JIOJITOBPEMEHHOI0 UX coXpaHeHusl. CUCTeMHasi OpraHu3alus
YCIIOBHOPE(DICKTOPHOM NEATEIHHOCTH.

3. TopmMoxeHHE YyCIOBHBIX peduiekcoB. besycnoBHOe BHENIHEE U 3alpe/ieIbHOE TOPMO-
KEHHE, UX MEXaHM3M U 3HaueHHe. Pa3nmuuHble ciydan yCIOBHOTO TOPMOXKEHUS: yracanue, 1ud-
bepeHunpoBKa, 3ana3pIBaHue U JIp., UX 3HaUYCHUE.

4. Ananu3 u cuHTE3 pa3apakeHuil. Bpoknennas u nmpuoOpereHHas crocoOHOCTh
MO3ra K aHaJUTHYecKOH aearenbHocTu. IIponecc obpazoBanus nuddepenurpoBok. Bpoxaen-
HBII 1 ycIIOBHOpPE(DIEKTOPHBIN cuHTE3 B Kope. OOpa3oBaHue yCIOBHBIX Pe(PIECKCOB pa3IMUHbIX
MOPSAIKOB, 00pa30oBaHKE YCIOBHBIX PedIIeKCOB HA KOMILIEKC pa3apaKuTeNeil, IMHaMUYeCKHe CTe-
PEOTHUIIBL, UX POJIb B OBEAECHUYECKUX PEAKIUAX OpraHU3Ma, 3HaUCHHUE.

5. CBolicTBa HEPBHBIX MIPOIECCOB, ONPEICIIAIONIUX HHANBUYaTIbHbIE OCOOCHHOCTH MOBE-
JIeHUsl. XapaKTepUCTHKa OCHOBHBIX TUIIOB BBICIIEH HEPBHOM €STENLHOCTHU, OOIIMX JIJIS YeIOBEKa
Y BBICIINX )KMBOTHBIX. 3HaYCHHE HACIIEICTBEHHBIX (PAKTOPOB M YCIOBUIA KU3HHU U BOCIIUTAHUS B
(GhOpMHUPOBAHUH TUITOJIOTUYECKUX OCOOEHHOCTEH BBICIICH HEPBHOM ACSITEIBHOCTH.

6. KauecTtBeHHbBIE 0COOCHHOCTH BBICIIECH HEPBHOMU JIEATEIILHOCTU YEJIOBEKa. Y CIOKHEHHE
CUTHAJIBHBIX peaklMil B IpOIecce IBOIIOLMNY KUBOTHOTO Mupa. [losBieHne BTopoii curHalib-
HOM CHUCTEMBI, CBA3aHHOW C BOCIPHUATHEM HH(pOpPMAIMK B OTBICUEHHON 1 00001IeHHO# popme,
ee 3HaueHHe B ()OPMHUPOBAHUH Y YEIIOBEKA BBICIIETO a0CTPAKTHOTO MBIIUICHUS U BBIJICICHUH U3
OKPYKAIOILIEr0 dKUBOTHOTO MHUpa. YacTHbIE TUIIBI BHICHIEH HEPBHOM AESATEIbHOCTH Y€JIOBEKa.

7. TlomsTue 00 aHanu3aTopax, ux 3HaueHue. OOmuUe 3aKOHOMEPHOCTH PYHKITNN aHa-
nu3atopoB. Knaccudukanus perentopoB, MEXaHU3M UX BO30YXKJE€HHs, PELIENTOPHBINA U TeHepa-
TOPHBIN noTeHIMabl. Crienuanu3anys pelenTopoB, IOPOry pa3apakeHus u pazandenus. [lepu-
(bepuueckuil U HEHTPaIbHBIN aHAIN3 Pa3apaXKeHUH. AanTtaiys K HEIpepbIBHO AISAIIEMYCS pa3-
JIpa’KEHUI0, MEXaHU3MbI a/IalTalluu.

8. 3purenpHbIil aHanuzaTop. CBETONPETOMIISIOIINE CPEbl, AKKOMOJIAIMSI €€ MEXaHU3M.
Hapymenus pedpaxiuu: 011M30pyKoCTb, JaIbHO30PKOCTh, acTurmMatu3m. OctpoTa 3penus. buno-
KYJIIDHOE 3pEHHE.

9. Crpoenne ceruaTku. DOTOPEHENTOPHI, UX MUKPOCTPYKTYpa. MexaHnu3MbI (hoTOpetien-
nuu. Pasnuunsg GyHKIMU najnodyek U Koydodek, [iBeToBoe 3peHue. [IpoBoadiye nytu u Kop-
KOBBII OT/I€J 3pUTEIBLHOTO aHaIN3aTopa.

10. CnyxoBoil aHanu3aTop. 3HaueHue cilyxoBoro aHanusaropa. [lepudepuuecknii or-
JIeJl CIIyXOBOro aHanuzaropa. OyHKIMM 3ByKONPOBOAILETO annapara. BHyTpeHHee yxo, cTpoe-
HUE YIUTKH, MUKPOCTpYKTypa opraHa Koptu. MexanusM BOCHpHUATHS 3BYKOB Pa3JIMYHON BBI-
COTBI U TPOMKOCTH. [IpoBoIsiiMe MyTH U KOPKOBBIM OT/AEN CIyXOBOro aHanu3sartopa. [Ipocrpan-
CTBEHHAs JIOKAJIN3aLUs 3ByKa.

11. O6oHsTENBHBIN aHATU3aTOp. 3HAYEHUE aHAIN3a U CHHTE3a OOOHATENIBHBIX pa3/pa-
xenull. [lepudepudeckuit oTaen, MpoBOASLINE MYTH U KOPKOBBIM OTAEN OOOHSTEIBHOTO aHa-
nu3atopa. CoBpeMeHHbIE THIOTE3bl BOCIPUATHS OOOHATENbHBIX Pa3IpakeHuH.

12. BkycoBoii ananuzarop. [lepudepuueckuii otaen, npoBosiue NyTH U KOPKOBBIH OT-
JIeJT BKYCOBOT'O aHajJIn3aTopa. 3HaUeHHE aHaJIM3a U CHUHTE3a BKYCOBBIX pazipaxeHuil. DakTopsl,
OIpEAETAIONINE YYBCTBUTEIBHOCTh BKYCOBOTO aHAJIN3aTopa.

13. Kox#brit ananm3arop. Kinaccudukamnms 1 cTpykTypa perenTopoB KOKU. 3HAYCHUE pa3-
JMYHBIX BUJOB KOXHBIX PEIETITOPOB, MEXaHU3M MX BO30YyxaeHus. [IpoBosiue myTu u KOpKo-
BBIM OTJIE] KOKHOTO aHAIN3aTopa.

14. BectuOynsipuslii ananuzarop. CTpoeHue, MexaHu3M (QyHKIIMOHUPOBAHUS U 3HAYCHHE
BECTHOYIISIpHOTO aHanmu3aropa. [IpoBoasiue myTu 1 KOPKOBBIM OTAEI.

15. /IBurarensHblil aHanu3aTop. PenenTopHsblil anmapaT MbIL U Cyxokuinil. CtpoeHue
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MBIIIEYHOTO BepeTeHa. OcoOEHHOCTH MHHEpBAMU MHTpady3adbHbIX BOJOKOH. [TpoBOogHMKO-
BbI U KOPKOBBIIM OT/€JIbI ABUTAaTEIbHOIO aHAIW3ATOPa U €ro 3HaYeHUE B OpraHU3alUM JBUIa-
TEJIBHOIO aKTa.

®du3noIorus IBUraTelIbHOIO arnmapara.

1 VabTpacTpykTypHas Opranu3aius cKeJleTHbIX M. CokpaTuTenbHble Oenku. buoxu-
MU, SHEpreTHKa U MEXaHW3M MBILIEYHOI0 COKpalleHus U pacciabnenus. TernnooOpa3oBaHue B
MBILLIIAX U €r0 3HAYEHHUE.

2. HepBHO-MBbIIIEYHbIE CHUHAICHI, PAaCHPOCTpPAaHEHHE BO30YXKAECHUS IO CapKOJIEMME.
Ponb capkomiazmMaTHUECKOr0 PETUKYJIyMa U HOHOB KaJbLHs B CONPSIKCHUU BO30YKICHUS U
cokpaiteHus Mpiuinbl. [lonstue o aBuratensHoi eaunune, Buasl JIE, ux moppodyHkIoHaIbHbIE
0COOEHHOCTH.

3. XapakTepucTUKa COKpaTUTeNbHON (PyHKIMK MbIL. OJMHOYHOE COKPAIIEHUE MBI,
ero aHanu3. BennunHa u ckopocTh cokpaieHus. TeraHyc, ero Bujbl, MEXaHU3M. TOHYC MBIIIIL,
€ro 3HaueHHEe, MEXaHU3M CaMOpETryJIALUH.

4. Cwna wmbio. Pexumsl cokpamenuil. CraTuueckas U JuMHaAMu4eckas pabora
Mmbly. Yromienue. [IpaBuino cpennux Harpy3ok u aktuBHoro orasixa M. M. Ceuenosa.

5. I'magkme ™pimmpel. CTpyKTypHBIE W (QYHKIHMOHAJIBHBIE OCOOCHHOCTH TJIAJKHX
MblilIl. HepBHBIE U TyMOpasibHbIE BAMSHUS HAa TOHYC IV1aJJKOH MYCKYJIaTyphbl.

Bonpocs! k 3x3amMeHy

®OuU3n0I0rUs CUCTEMEI KpOBHU

1 TlonsTHe cucteMbl KpOBH. 3HaAYEHHUE KPOBHU. Y CJIOKHEHUE COCTaBa U CBOMCTB KPOBH B
IIPOLIECCE IBOJIOLUY.

2. Cocras mia3Mbl KpoBU. OCMOTHYECKOE JIaBJICHUE, €r0 3HaYCHHE, MTOAJIepyKaHue IIOCTO-
saHcTBa. PH KpoBH, ero 3HaueHune, noaiep:kaHue moCTOSHCTBA.
Oputponutsl. I'eMorno6uH, ero KoJIM4ecTBO, CBOMCTBA, COETUHEHUS.
JleWikouuTsl, X BUABI ¥ 3HaueHHe. COBpEMEHHBIE MTPE/ICTaBICHUs 00 UMMYHHUTETE.
Tpom6onutel. KonnyecTBo, ctpoeHne 1 pyHKIMHA TPOMOOIIUTOB.
CaepThIBatoIIas ¥ AHTUCBEPTHIBAOIIAS] CUCTEMBI KPOBH.
I'pyninsl kpoBu. Pesyc-dakrop. [IpaBuna nepenuBanue KpoBU
NmMmyHHBIE peakuuu opranusMa. T- u B-numdonutsl, ux koonepamnus B UMMYH-
HOH peakuuu. IMMyHOTTI00Y/IMHBI, X THIIBL, CTPYKTYpA.

9. OO6pa3oBaHue 1 pa3pylIeHHe KJIETOK KPOBH B OpraHU3Me B3pOCiIoro yeiaoBeka. Perys-
111 KPOBETBOPECHMUSL.

© N Ok w

®dusnonorus cepAeYHO-COCYJUCTON CUCTEMBI

1 OGmas cxema KpoBo- U JauMdooOparieHus. 3HaueHue KpoBooOpalieHus. IBOOLHUS
CHCTEMBI OPI'aHOB KPOBOOOpAIIICHHSI.

2. MopdodyHKIIMOHATBHBIE 0COOCHHOCTH aTUMUYECKON TKAaHU cepiala. ABTOMATHs. €€
MeXaHU3M. DJIeKTpoKapauorpadus.

3. CrpykTypHble W (PYHKIHOHAIbHBIE OCOOCHHOCTH OCHOBHOW TKaHHU CEpJIeYHOMN
MBIIIIBI. AHAJIA3 CepAeHHOro IuKia. ToHBI cepama.

4. MeMOpaHHBIN MOTEHITUAI U MIOTSHIIUAN IeHCTBUS pabodero Muokapaa. M3meHenus Bo3-
OyIMMOCTH BO BPEMsI CEPJICTHOTO ITUKIIA. 3HAUCHHE JUTUTSIILHOCTH pepaKkTepHOTO MepHo/Ia.

5. TIpoBenenre Bo30YKICHHS IO OCHOBHOM M aTHIMYeCKOW TKaHsaM cepaua. [Ipencepanas
1 JKeITyI0UKOBas dKcTpacucTonns. KoMeHcaTropHas may3a, IpUIAHBI €€ ITOSBICHUS.

6. Cuctonuyeckuii U MUHYTHBIH 00beMbI KpoBU. PaboTa cepana u BIUsSHHUE HA HEE Te-
MOAMHAMUYECKHUX YCIIOBHM. Pe3epBHBIE CHIIBI ceplia.

7. VuHepBanms cepina v peryssius ero esiTeIbHOCTH.

8 OObemHas u THHEWHAs CKOPOCTh JBUKESHHS KPOBH IO cocyaam. HempepsIBHOCTH TOKA
kpoBu. [lynbcoBas BomHa. OcOOEHHOCTH JIBUKEHUS KPOBHU TI0 KaTMILISIpaM M BEHaM.
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9. KpossiHOe naBiieHue, ero 3HaueHue. PacnpeneneHne KpoBSHOTO IaBJICHUS B COCYAU-
CTOM pycie. Mi3MeHeHne BelMUnHbI KPOBSHOIO AAaBJICHNS IIPH PA3JIMYHBIX COCTOSHUAX OPraHU3Ma.
Peryisanus KpOBSIHOTO JaBJICHMUS.

10. HepBHO-TyMOpasbHas peryisius TOHyca COCYy0B.

11. Peakuusi cepaeyHO-COCYIUCTOM CHCTEMBI HA U3MEHEHUE OKPYXKAloIEH TeMIIepaTyphl,
(GU3MUECKYI0 U YMCTBEHHYIO paboTY, [IOJI0XKEHHUE Tella, YCKOPEHHUE.

12. JIumdooOpazoBanue u 1umMpooOparieHue.

dusznosorus JpIXaHus
MexaHu3Mm Boxa ¥ Bb0Xa. JKM3HEHHAs: EMKOCTB JIETKHUX U €€ CllaracMble.
I"azoo6men B sierkux u Tkawsx. [lepenoc CO2 u Oz KpoBbIo.
Perymsuys npixanus.
OcoOeHHOCTH JABIXaHUsS MPU PA3ITUYHBIX YCIOBHIX: MPHU MBIIIEYHOH paboTte, B
YCIIOBHSAX MOBBIIIEHHOTO U IOHM)KEHHOT'O aTMOC(HEPHOTO JaBICHMS.
@u3HOoI0TUs NULLEBAPEHUS

1 3navenue nuueBapeHus. CeKpeTOpHbI porecc. BHekeTouHOe ¥ BHYTPUKIETOUHOE
IIUIIEBAPEHHUE.

2. Meronp! uccrnenoBanus QyHKIUNA OpraHoB nuiieBapenus. 3uauenue Tpyaos M.I1. T1as-
JIOBa ¥ €ro IIKOJIBI B pa3padoTKe PU3MOIOTUH NMUIIIEBAPECHUSI.

3. CocraB u cBOICTBa CIIOHBI. Perymsnus 1esTenbHOCTH CITFOHHBIX XKeJe3.

4. CocraB U CBOICTBa KEITyAOYHOIO COKa. Perynsuus 1esTenbHOCTH KeIyA0YHbIX Ke-

el NN

nes.

5. CocTaB u CBOMCTBa MOMKEITYAOYHOI'O COKa. Perynsdnus BHEIIHE CEKPETOPHOH nes-
TEIbHOCTH IOJIKEITYI0YHOM JKENIE3Bl.

6. KumeuHnslil cok: cocraB, CBOIICTBA, MeXaHU3M ero cexpeuuu. [Ipuctenounoe nu-
nieBapeHue. Perymsmus cekperuy KUILeyHoro CoKa.

7. Ponp meueHu B nuieBapeHHH. Perymsuus xkemueoOpa3oBaHUS M KETUEBBIIECICHMUS.
Jpyrue GpyHKIMY TEYEHH.

8. BcacwiBaTenbHas (yHKIUS NMUIIEBAPUTENIBHOTO anmnapara. OyHKIMY EYeHH, CBA3aH-
HBIE C BCACHIBAHHEM.

9. JlBuratenbHas (GyHKLUS MULIEBAPUTENBHOTO amapara.

®u3noa0rus SHI0OKPUHHBIX JKEJIe3

1. BunouxoBas xene3a. Onudu3. BHyrpucekperopHas (QyHKIUS MOMKETYJOUHON XKe-
JIE3BI.

2. Perymauus GyHKIUM SHIOKPUHHBIX XKETE3.

3. ®yskumu runogusa.

4. DHIOKpUHHBIE Kese3bl. MeTo bl X U3y4eHUs. | OpMOHBI, UX CTPYKTYpa, Me-
XaHU3MBI 1EACTBUS.

5. DyHKIMHU IIUTOBUIHON U MApaIIUTOBUIHOM JKeJles.

6. DyHKIMU HAIOYEYHUKOB.

OOMeH BelecTB U YHEPTUU

1. OcHoBHble 3Tanbl 0OMeHa BeulecTB B opranusme. [loHsTHe 0 MEXyTOUYHOM OOMEHe U
MeTo/1ax ero u3yueHus. Poss ¢pepMeHTOB B 0OMEHE BEIECTB.

2. 3HaueHWe BUTaMHHOB. BojopacTBOpHMbIe BUTAMUHBI.

3. Hopmbl nuTanus B 3aBUCUMOCTH OT YCIIOBHM KM3HU U Tpyna. KauecTBeHHbIE cTO-
POHBI MUTAHMUSL.

4. BoaHo-muHepanbHbI 0OMeH. 3HaYeHHe BOJABI U MUHEPAIbHBIX BELIECTB B Opra-
HU3Me. Perynsuus BoIHO-MHUHEPaIbLHOTO 0OMeHa.

5. OOMeH KUpOB.

6. OOmeHn yraeBoaoB. VX ponb B opranuzme. MexaHu3Mbl, peryaupyoIIne CoaepKa-
HUE YIJIEBOJIOB B KPOBHU.

7. BurtamHHBI: X OTKpBITHE, 00111as XapaKTepUCTHKA, 3HaueHHe. JKupopacTBopumsie
BUTaMHHBI.



90

8. Mertoap! npsiMoit U HenlpsiMoit kasopumeTpun. OcHOBHOI 0OMeH. DakTopsl, BIIH-
SIOIIME HA OCHOBHOI OOMEH.

9. WM3orepmus u ee 3HaueHUE. Perymsimus Ternnoo0pa3oBaHus U TEIJIOOTIAYH.

10. O6men OenkoB: (U3HOIOTHYECKOE 3HAYCHHWE AMUHOKHUCIIOT, IOJHOILICHHBIE H
HETIOJTHOIIEHHBIC OCJIKH, a30TUCTBIN OanaHc, KOHEYHBIE TPOAYKThI OOMEHa OEIIKOB, BO3pacT-
HbIE 0COOEHHOCTH OEIKOBOI0o 0OMEHa.

DuU3H0IIOrUs BBIICIICHUS

1 3nadeHue nporeccoB BbieieHNs. KoHeUHbIE MPOIYKTHI 0OMeHa. DKCTpapeHalb-
HBIC TTYTH BBIICTICHUS. DBOIIOLUS OPTaHOB BBIJICIICHUSI.

2. CocraB u cBoiicTBa Mmouu. [Iporiecc ModueoOpa3oBaHusl.

3. Perynmsanus MmoueoOpa30BaHUs U MOYCBBIICIICHUSI.

7 MIEPEYEHb HH®OPMAILIMOHHBIX TEXHOJOT' U, UCIOJIb3YEMBIX
B NIPOINECCE OBYYEHUA

HNudopmanuonnbie TeXHOJIOTHH — 00ydeHHeE B 3JICKTPOHHOM 00pa3oBaTeIbHON cpejie ¢
HENIBI0 PACIIMPEHHsI TOCTyIa K 00pa3oBaTebHBIM pecypcaM, YBETHUSHHSI KOHTAaKTHOTO B3aUMO-
NEHCTBUS C MpenojaBaTesieM, MOCTPOSHUS WHIUBUAYAIbHBIX TPAEKTOPHM MOJATOTOBKU, 00BEK-
TUBHOTO KOHTPOJISI © MOHUTOPUHTA 3HAHUHN CTY/ICHTOB.

B o6pazoBarensHOM mpoliecce MO TUCHUIUTMHE UCTIONB3YIOTCS CIeayIoIne HHPopMaIiu-
OHHBIE TEXHOJIOTHH, SIBJISIFOINMECS KOMIIOHEHTaMH ODJIEKTPOHHOH HH(GOpMaIMOHHO-00pa30oBa-
TenbHOU cpenbl BITIY:

e Cucrema snextpoHHoro ooyuenuss ®I'60Y BO «bI'TIY »;

e MynbTUMEIUIHOE CONPOBOKIACHUE JIEKIUN U IPAKTUYECKUX 3aHATUN;

e Pabora ¢ 371eKTpOHHBIMU PECYpCamMy yIATEHHOTO JOCTYyMa (3JEKTPOHHO-ONOInoTeuHas
cucTeMa U3JaTesibcTBa «JIaHb», BUPTyallbHbIE YMTaNbHBIE 3aibl POoccHiicKOM rocynapCcTBEHHOM
OMOIMOTEKH U JIp. ).

8 OCOBEHHOCTH U3YYEHUA JUCHUIIJINHBI THBAJIMJIAMMU U JIMINAMU
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMHA 310POBbSA

ITpu oOyueHHM JHIl ¢ OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10pOBbSI IIPUMEHSIOTCS a/1all-
TUBHbIE 00pa30BaTEIbHbIE TEXHOJIOTUH B COOTBETCTBUU C YCIOBUSMH, U3JI0KEHHBIMU B pa3Jien
«Oco0eHHOCTH OpraHu3ani 00pa30BaTeNLHOrO IMpoliecca Mo 00pa3oBaTeIbHBIM MIPOrpaMMaM
JUTSL UHBAJIMJIOB U JIUI] C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10pOBbs» OCHOBHOM 00pa3oBaTellb-
HOM MporpamMmsl (MCIOJIb30BaHUE CHEIMATIBHBIX YUEOHBIX TOCOOUI U JUIAKTUUYECKUX MaTepHa-
JIOB, CIIELIMAJIbHBIX TEXHUUYECKUX CPEJICTB 00YUEHHS KOJUIEKTUBHOTO U MHAWBHUIYaJIbHOTO IMOJIb-
30BaHUs, IPEAOCTABICHHE YCIYT acCUCTEHTa (IOMOIIHUKA), OKa3bIBAIOIIET0 00YJaroMMCs He-
00X0TMMYIO0 TEXHUYECKYIO ITOMOIIb U T.I1.) ¢ YUETOM MHAMBUAYAIBHBIX 0COOEHHOCTEN 00yyaro-
LIUXCA.

9 CIIMCOK JIMTEPATYPBI U UH®OOPMALIMOHHbLIX PECYPCOB

9.1 JIuteparypa

1. Hopmanbnas dusuonorus B 3 T.: yueOHOE mocoOue it CTya. By30oB /mona pen. B.H.
SxoBneBa — M.: Akagemus, 2006 r. — (Beicmiee npodeccuonanproe obpaszoBanue) T.1 — OOmras
¢uznonorus. — 240 c. T.2 — YactHasa ¢pusuomnorus. — 288 c. T.3 — uTtepaktuBHas Gpu3noiIorus. —
220 c. Dkzemnaapos ecezo: no 10

2. ®usnonorus yenoseka/moxa pea. E.K. Aransni.-2005. Dxzemnisipos eceeo:72

3 Aramxansa H. A., Kopo6kos A. I1. [IpakTukym 1o HopMaiabHON (PU3MOJIOTHH: Y. TO-
cobue 11s CTy. Mea. By30B. — M.: Bricias mkosma, 1983. — 328 c.

4 baryes A. C., Huxutuna W. I1. Manblif npakTukyM 1o (pu3M0JI0THH YeJI0BEKa U )KUBOT-
HBIX: Y4. TOCOOMeE JIJIs CTY/l. yHUBEPCHUTETOB. — M.: Bricmias mkomna, 1967. — 296 c.

5 bonb1oii mpakTUKyM 10 (PU3MOJIOTUH YeTIOBEKA U JKUBOTHBIX B 2-X TOMax: y4e0. 1moco-
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6ue s crya. By3os/ pen. A.Jl. Hozapaues. — M.: Akanemust.- (Briciiee npodeccnonaibHoe 00-
pazoBanue). — T 1 Ou3MoI0OTHS HEPBHOM, MBIIIEUHON 1 ceHcopHOU cucteMm — 2007. — 598 c. T 2
dwusnonorus BeuepanbHbix cucreM. — 2007. — 540 c.

6 TD'ymunHckumii A. A. u 1p. PyKOBOACTBO K JJAOOPATOPHBIM 3aHATHSAM 110 OOIIEH U BO3pacT-
HOU (PU3UOJIOTHU: y4. TocoOue U CT-TOB OMOJ. crel. mej. HHCTUTyToB. — M.: IIpocBemenue,
1990. — 240 c.

7 bonpmioil nmpakTukyM 1o ¢usmnonoruu: yuedHoe nocobue /mox pexa. A.I'. Kamkuna/ —
M.: U1 «Axagemus», 2007 r.

9.2 ba3bl JaHHBIX U HHPOPMANMOHHO-CIIPABOYHbIE CHCTEMbI

DdenepanbHblil mopran «Poccuiickoe odbpasoBanuey - http://www.edu.ru.
[Mopran snekTpoHHOM Hay4HOI Oubimoreku - http://elibrary.ru/defaultx.asp.
[TpoekT «Bces buomorus» — https://www.sbio.info/
AmnaTtomus yesioBeka — atiac - https://anatomcom.ru/
Caiit Uncturyra pusuonoruu um W.I1. TTaBiosa - https://www.infran.ru/
CaiiT HayuyHoro MmeuimmHCKOro 00IIecTBa aHaTOMOB, THCTOJIOTOB U AMOPHOJIOTOB
Poccur — HMOAT'D - http://nmoage.ru

7.  Od¢ummansabiii caidT MHCTUTYTA Bo3pacTHOM (usnonorun Poccuiickoil akagemun
obpasoBanus - http://www.ivfrao.ru/

8. XKypnan «Pusmnonorus yenosekay - http://fiziol.org/1.%20I maBrnas/index.html

9.3 DJ1IeKTPOHHO-0MOINOTEeYHbIE pecypchl
1. Polpred.com O630p CMU/Cnpasounuk http:// polpred.com/news.
2. OBC «Jlanb» http:// e.lanbook.com.

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

JUis 1npoBeleHMs 3aHATHH JIEKIIMOHHOTO W CEMHUHApPCKOrO THUIIA, TPYIIOBBIX U
UHAUBUAYAJIbHBIX KOHCYJNbTALIMM, TEKYHIIEr0 KOHTPOJS M MPOMEXKYTOUYHOH aTTecTaluu
UCTONB3YIOTCSl  ayJUTOPUH, OCHAIIEHHBIE y4yeOHOM  MeOenblo, ayJUTOPHOM  JOCKOH,
KOMIIBIOTEPOM(PaMHU) C YCTAaHOBJIEHHBIM JIMIIEH3MOHHBIM CIIELUATU3UPOBAHHBIM MPOTPaMMHBIM
o0ecrieyeHHeM, KOMMYTaTOpPOM JUIsl BBIXOJA B JJIEKTPOHHO-OMOJIMOTEYHYIO CHUCTEMY U
ANIEKTPOHHYI0  MH(MOpPMAIIMOHHO-00pa3oBaTenbHyto  cpeny  BITIY,  mynbTumenuitHbIMU
IPOEKTOPAMHU, O3KCIIO3UIMOHHBIMU 3KpaHaMM, Y4eOHO-HATJSJAHBIMU MOCOOUAMHU  (MYJISKH,
BJIQKHBIE MpEnapathl, IaKaThl, TAOIUIIbI, MYJIbTUMEIUNHBIE TPE3ECHTALIH).

JU1g mpoBeieHNs IPAKTUYECKUX 3aHATHH TakkKe ucronb3yercs aya. 334 A «DPusnosorus
YeJI0BEKa U )KMBOTHBIX», YKOMIUIEKTOBAHHAs CIIEIYIOINUM 000py10BaHNUEM

e KomruiekT yueOHoi Mebemnu

e AyauTopHas 10CKa

e KomnpioTep ¢ yCTaHOBJIEHHBIM JIMLIEH3UOHHBIM CIEIUATIN3UPOBAHHBIM POTPAMMHBIM
o0ecrieyeHrEM

e MynbTUMEAUNHBIN IPOEKTOP
OKCNO3ULIMOHHBINA YKpaH
Amnmapat U1 ucClieIOBaHUs BbICIIEH HepBHOM cucTemsl (1 mIT.)

Muxpockon 6uonorundeckuit «Mukpomen» C-1 (1 mT.)
Muxkpockon MOHOKYJSIpHBIH (1 mT.)
Onexrpokapauorpad (1 mr.)

JlaboparopHas mocyAa ¥ peakTUBBI [0 TEMaM 3aHATUN

e VY4yeOGHO-HarJIsHbIe TOCOOUS — TaOJIULIbI, MYJISKH, MyJIbTUMEINITHBIE IPE3EHTALIUU 110
muciumiiie «OU3HoIorus YenoBeKa U AKUBOTHBIX).

CamocrosaTenbHas paboTa CTYJEHTOB OPraHU3YETCs B ayJTUTOPUAX OCHAILICHHBIX KOMIIb-
IOTEPHOM TEXHUKOM C BBIXO/IOM B AJIEKTPOHHYIO MH()OPMaIIMOHHO-00pa30BaTENIbHYIO CPEy BY3a,
B CHENMATM3UPOBAHHBIX JIA0OPATOPHUSAX 10 AUCIHUILIHHE, a TAKKE B 3aJlaX JJOCTYIA B JIOKATbHYIO
cets BI'TIY.

JIMLIEH3MOHHOE TPOrpaMMHOE O0ECIeYeHUE: OIEpalMOHHBIE CHCTEMBl CEMelcTBa

oakrwdE



https://www.sbio.info/
https://anatomcom.ru/
https://www.infran.ru/
http://nmoage.ru/
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Windows, Linux; oducusie mnporpammel Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1.

Pa3pa6oTunku: Jlantyxosa M.A., kaun. Ouoi. Hayk, noueHT kadenpsl ouonorun u MOB;
Cynsiikuna E.B., kaHz. c.-X. HayK, go1eHT kadeapsl ounomorun u MOB.
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11 IUCT UIBSMEHEHUHA U JONMOJIHEHUM

YTBep:xkaenne usmenenuii u ronoanenuii B PILJI nast peannzanuu B 2020/2021 yu. r.
PIIJI obcysxaena u ogodpena s peanuzanuu B 2020/2021 yu. 1. Ha 3aceqannu Kadeapsl
Ouonoruu U MeToauku o0ydeHus ouonoruu (mpotokoa Ne 9 or 15.06.2020 r.). B PIT]] BHeceHbI

CICAYIOUE USMEHCHUA U JOIMOJIHCHU A

Ne msmenenns: 1
No cTpaHHITBI ¢ U3MEHEHUEM: TUTYJIbHBIN
JIUCT

cxknrouuTs:

BxiirounTs:

MUHUCTEPCTBO HAYKH 1 BEICIIETO
OBPA30BAHUSI POCCUNCKON ®EJIE-
PALINN

MMHUCTEPCTBO IIPOCBEILEHIA
POCCHUHNCKOU OEJJEPALINN

YTBep:xaenue usmenenuii u nonojanenui B PIL nns peammzanuu B 2021/2022 yu. r.

PII/] mepecmoTpeHa, obcyxieHa u ogoopena st peanu3anuu B 2021/2022 yae6HOM rony
Ha 3acenanuu kadenpsl 6uonorun 1 MOB (mpotokon Ne 4 ot 8 gexabps 2021 r.). B padouyto
IPOrpaMMy BHECEHBI CIICAYIONIUE N3MECHEHUS U IOTIOTHCHHUS

Ne uzmenenus: 2
Ne cTpanwuiel ¢ n3menenuem: 91

UckmounTh:

BxirounTs:

B mynkT 10:

Ayn. 118 «A». JlabopaTopus ecTeCTBEHHO-

HAY4YHOH HANPaBJIeHHOCTH NeJaroru4eckoro

TexHonapka «KBanropuym-28» um. C.B. Jlan-

KHHA

» Jlocka 1-amemeHTHast MesoBas MaruuTHast (1
IIT.)

 Ilapra maGopaTopHas ¢ HaICTPONKON U BbI-
JIBIDKHBIM OJTOKOM (2 IIIT.)

o IIucemennsrii croi (4 mrT.)

e Cron nmpucTEeHHBIH XUMUYECKHH (3 mIT.)

» Cron nis npeniogasatens (YrJIOBOH) MPaBOCTO-
ponnuii (1 m.)

o Cremnax KHIWKHBIH, 12 saeek (1 mwmit.)

+ Ilonka HaBecHas, 6enast (1 wT.)

o Ilyd 80*80 (2 wrT.)

o Ilyd 52*52 (2 mr.)

e JluBaH TpéxmecTHbI (1 mIT.)

» Kpecno nsa pykosoautens Jupekt mwitoc (1
IIT.)

» Tymba ¢ MOHKON HAKITAAHON TSI KyXOHHOTO
rapautypa (6enas) (2 wr.)

» Kynep Silver Arrow 130 (1 mT.)
» HoytOyk (4 mr.)
e M®Y mpunrep Brother DCP-L5500 (1 mr.)
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Amnmnapar Kunma (2 mr.)
CrepunuzaTop A 1Ta00pPaTOPHOM MOCYABI BO3-
mymHbd (1 mrT.)

JlaboparopHoe 00opymoBaHHE MO XUMUH (6
IIT.)

MarnautHas Merranka (1 mrT.)

Mudposas maboparopus mo xumuu «Releony
(6 mT.)

Ludposas nadbopatopus o pusuke «Releony
(6 mT.)

udposas madbopaTopust 10 OHOIOTHH
«Releony (6 mrr.)

Y4eOHO-HcCIefoBaTeIbCKast JTa00PATOPHS
OMOCHUTHAJTIOB M HEHpOTeXHONOTHH (6 mIT.)

VYyeOHas 1abopaTopus TOUHBIX H3MEpEHHit (6
IIT.)

Muxkpockorn y4eOHbIi «OBpuKay (6 mT.)

YT1Bep:knenue uzmMmenenuii u qonojaHennii B PILJI nus peanuzauun B 2022/2023 yu. r.

PaGouas nmporpamma AMCHMILTUHBI IEpeCMOTPEHa, 00CyKIeHa U 000peHa AJis peanu3a-
i B 2022/2023 yuebHOM roay Ha 3acemanun kadenpsl (mpotokon Ne 8 ot 26 mas 2022 1.). B
PI1/] BHECEHBI clieAyIONIe U3MEHEHUS U IOTIOJTHEHHUS:

Ne usmenenus: 3
Ne crpanutp! ¢ n3menennem: 90

B Paznen 9 BHeceHbI M3BMEHEHHUS B CITUCOK JIMTEPATYPHI, B 0a3bl TaHHBIX U HHPOPMAIIHOHHO-
CIPAaBOYHBIE CHCTEMBI, B 3JICKTPOHHO-OMOIMOTEUHBIC peCypChl. YKa3aHbl CChITKH, 00eCTIeUn-
BaIOIIME OCTYI 00YyYarOIMUMCS K AIEKTPOHHBIM YU4EOHBIM U3aHUSM H dJIEKTPOHHBIM 00pa3o-
BarenbHBIM pecypcam ¢ caita PI'BOY BO «BI'TIY ».




