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1 HOACHUTEJIBHASA 3AIIMCKA

1.1 Heapb aucuUmIMHbI. GOPMUPOBAHNE CHCTEMAaTU3UPOBAHHBIX 3HAHHUK B 00JacTH (u-
3MOJIOTHH Y€JI0BEKA U KUBOTHBIX.

1.2 Mectro aucuumiuibl B crpykrype OOIl: Jlucuummuaa «OU3H0I0THS YeIOBEKA U
JKUBOTHBIX» OTHOCHUTCS K JMCIUILIMHAM O0S3aTENbHON YacTH MPEIMETHO-METOIUYECKOTO MO-
nyist o npoduitro «buomorusy 6aoka b1 (51.0.08.06).

JuctummmHa «DU3U0I0THS YeTIOBEKa U )KUBOTHBIX)» OCHOBBIBACTCS HA MaTepHalie TUCIHU-
IUTMH aHaToMo-Mopdooruueckoro nukia: «{utonorusy, «'ucronorus ¢ ocHoBaMU 3MOPHOIIO-
run», «AHaToMusi 1 MOP(HOJIOTHSI YEIOBEKAY, SBIICTCS MX JOTHUYECKUM PAa3BUTHUEM H 3aBepIlc-
HueM. Marepuan aucuurinHbl «DU3H0I0TUs YeIoBeKa U )KUBOTHBIX» UCIONB3YETCs MPU U3yde-
HUU O0IIeH YKOJIOTUH, TCHETUKU, TEOPUH SBOJTFOIIHH.

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

- YK-1. CnocobeH oCcyIecTBIATh MOUCK, KPUTUYECKUN aHAIU3 U CHUHTE3 MH(OpMaIuu,
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. CrtiocoOeH OCyIIECTBIATH ITearOTHYECKYIO JISATEIIBHOCTh Ha OCHOBE CIICIHAITb-
HBIX HAYYHBIX 3HAHUH, HHANKATOPOM JOCTHUKECHHS KOTOPOIl SIBISIETCS:

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 IMporpaMm OCHOBHOI'O OOIIEro M CPEAHEro OOIIero
00pa3oBaHus; HHAMKATOPOM JIOCTHKEHHUS KOTOPOM SBIISETCS:

e [IK-2.1 IlpumMeHsieT OCHOBBI TEOPUH PYHAAMEHTAJIBHBIX U MIPUKIAIHBIX pa3/ieIoB OHO-
noruu (OOTaHUKH, 300JI0THH, MUKPOOHOJIOTUH, TEHETUKH, OMOJIOTHH Pa3BUTHs, aHATOMHUU YeJI0-
BeKa, (U3HOJIOTHH PACTEHUN M KUBOTHBIX, OOIIEH SKOJIOTHUHU, TEOPUHN IBOIIOIUN) I PEIICHUS
TEOPETUYECKHUX U MPAKTHYSCKUX 3a/1a4.

1.4 Tlepeyenb MJIAHMPYEMbIX pe3yJIbTATOB 00yueHusi. B pe3ynbrare nu3ydeHus AUCLU-
TUTHHBI CTYACHT JOJKCH

- 3HATH!

- OCHOBHBIE TIOHATHS U aHATOMUYECKHE TCPMUHBL;

- CTPYKTYPHO-(YHKIIMOHATHHYIO OPTaHHU3AINIO Tela YeIOBeKa, AeEHUE Ha OTJIENbI, all-
maparthl, OpraHbl, BIUIOTH JO JJIEMEHTAPHBIX CTPYKTYPHO (YHKIIMOHAIBHBIX CIWHUI] 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 0071acTU (U3UOIIOTUH YEIIOBEKA M JKUBOTHBIX B yUeOHOU
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 O6mas Tpy10eMKOCTDb AU CHUUIIMHBI «DU3UO0IOTHS YeJI0BEKa U JKUBOTHBIX» COCTaB-

asiet 6 3auetHbIX enunuil (nagee — 3E) (216 yacos):
[IporpamMma npegycMaTpuBaeT U3y4eHUE MaTepualia Ha JICKIUAX U JIaDOpaTOPHBIX 3aHs-

tusix. [Ipeqycmorpena camocrosTenbHas paboTa CTYACHTOB 10 TeMaM U pa3zaenam. [IpoBepka 3Ha-
HUH ocyllecTBIsIeTcs (PPOHTANBHO, MHAUBUAYAIBHO.
1.6 O0bem AMCUMIIMHBI M BUABI Y4eOHOI 1esiTeIbHOCTH
O0beM IUCHUILUIHHBI M BUbI YU4e0HOI AesiTeIbHOCTH (0uHast popma 00yueHus )

Bun yueoHoii paboThl Bcero yacoB Cemectp 7 Cemectp 8
OO01mas Tpy10eMKOCTh 216 72 144
KonrakTHas pabora 90 42 48
Jlexuun 30 14 16
JlaGopaTopHbIe 3aHATHS 60 28 32
CamocrosiTenbHas paboTa 90 30 60
Bu uTOroBOT0O KOHTPOJIS 36 3a4eT 9K3aMeH

2 YYEBHO-TEMATHUYECKOE IIVTIAHUPOBAHUE

2.1 Ounas ¢opma o0yueHus
Y4eOHO-TeMaTHYEeCKHH IIaH

®usnonorus Bo30yAUMbIX 00pa30BaHHIA.
DuU3MO0IOTHSI HEPBHOM CUCTEMBI.
®usunonorus BH/I n ananu3aropos.
®u3HOI0rKs JBUraTeIbHOrO anmnapara.
DuU3HOI0rUsl SHIOKPUHHON CUCTEMBI.

AyIMTOPHBIE 3aHATHS
Camocros-
HaumenoBanue Bcero JlaGopa-
Ne TeJbHas
TeM (pa3aesioB) yacoB | Jleknum TOPHbIE
pabora
3aHATHS
Yacrsb 1 (cemectp 5)
1. | Beenenue B (hU3HOJIOTHIO. 5 1 4
2. | ®msnonorus Bo30yIMMBIX oOpa3oBaHuid. | 16 4 6 6
3. | ®u3M0I0rUsi HEPBHOM CHUCTEMBI. 18 4 8 6
4. | ®uznonorus BH/I n ananuzaropos. 21 3 10 8
5. | ®usnoorys JBUTraTeNbHOrO armapara. 12 2 4 6
Yacrsb 2 (cemectp 6)
6. | ®usHoNOTUs YHIOKPHHHON CUCTEMBI. 9 1 8
7. | ®U3HNONIOTUS CUCTEMBI KPOBH. 14 4 2 8
8. | ®usnoorusi KPOBOOOPAIIICHHS. 26 4 10 12
9. | ®dusnonorus AbIXaHUA. 16 2 6 8
10.| ®usnosnorus NUIIEBapeHNSI. 16 2 6 8
11.| O6meH BemecTB 1 3HEprun. Tepmopery-
JISILIUSL. 14 2 4 8
12.| ®usnosorus BeIAEICHUS. 13 1 4 8
sk3aMeH | 36
UTOro 216 30 60 90
HNHTepakTHBHOE 00yUYeHHe MO TUCIUTINHE
HaumenoBanue Bun Popma Koa-
Ne HHTEePAKTHB- BO
TeM (pa3aesioB) 3aHATHA
HOTO0 3aHATHSA | YaCOB
1. | Temsr 1-12: JIK Jlexmus- 30
BBenenue B GU3HOIOTHIO. JTIUCKYCCHS




®U3HOJIOTHsI CUCTEMBI KPOBHU.

®u3noI0rUs KpoBOOOpAaILEHHUS.

PuU3HOIOTUs IBIXAHMUS.

®uU3n0II0THS MULIEBAPEHUS.

OOmeH BelecTB ¥ 3Hepruu. TepMoperymsius.
DU3M0JI0THS BbIIECICHUS.

2. | Temblr 2,4, 12: JIb 3armmra 10Kia- 6
Ousnonorus Bo30yAUMBIX 00pa3oBaHUN JI0B
®usunonorus BH/I u ananu3aropos.
®U3n0JI0THS BBIIECICHUS.

UTOI'O 36/90=40 %
3 COJIEP)KAHUE TEM (PA3/EJIOB)

Tema 1. BBenenne B pu3no10ruio yeaoBeka. [Ipeamer, MmeToib1, 3HaueHUE (PU3NOIOTHH,
ee CBs3b C IpyruMu Haykamu. [lonstie o ¢pusznomorndyeckux QyHKIHSIX, HEPBHO-TYMOPAIHHBIX
MeXaHU3Max Peryisluu, TOMeocTase, MEXaHU3Max 00ecreueHus! LeJTOCTHOCTH MHOTOKJIETOYHBIX
opranu3MoB. [loHsATHE O MPUHLMIIE CAMOPETYJISILUU TapaMeTpOB FOMEOCTa3a U OpraHu3Me Kak
OTKPBITOM OMOIOIMYECKON CUCTEME.

Tema 2. ®u3nosiorusi Bo30yauMbIx oopa3oBanuii. [lonstre o pa3apakuMocTu, Bo30y-
JTUMOCTH, BO30YX/I€HUH, TOPMOKEHHH, BO30OYAMMBIX U HEBO30YAUMBIX TKaHX, ClELM(PUUECKUX
¥ HecTienn(hUIECKUX MPOSBICHUSAX BO3OYKICHHS, PAa3paKCHUHU U PA3IPAXKHUTEISIX — aJICKBaTHBIX
U HeajZiekBaTHbIX. Kitaccudukanus pasapaxuTeneil o xapakrepy U cuiie. 3aKOH CHIIBI.

Ucropuueckue cBeneHust 00 U3ydeHUH OMOAJIEKTPUUYCCKUX SBJICHHM: OMbITHI ['anbBaHwy,
Marreyuu, /{ro6ya-Peiimona. CoBpeMeHHbIE METObl OTBEJCHUS U PETUCTPALlUN OUO3JIeKTpUYe-
CKHX MOTEHIMAJIOB.

MeMOpaHHBIH MOTEHIMA TOKOSI, €r0 BEIMYMHA, TeHE3HUC C TOUKH 3PEHUS 0OLIETPUHATON
MeMOpaHHO-WOHHOW TEOpUH, 3HAYEHHE HU30MpaTEeIbHOM NMPOHMUIIAEMOCTH MEMOpaHbl KJIETOK B
(bopMHpOBaHUN MEMOPAHHOT'O MTOTEHIMAJIA [TOKOsI, POJIb AKTUBHBIX MEXaHU3MOB B €r0 MOIepkKa-
Huu. 3Hauenue MIIII kak daxkTopa, 00yci10BIMBaIOLIETO BO30YAUMOCTD.

[Torennuans! geficTBust. CriocoObl perucTpaiiy, BeIMYMHa, MEXaHU3M reHeparuu. [Tons-
THS TIOPOTOBOrO IMOTEHIIMANA, KPUTUYECKOTO YpOBHS AEMOJSpU3aliM, MUKa NOTEeHLuana Jeil-
CTBHSI, CJIEZIOBBIX MOTEHLMAIOB. 3HaY€HUE MMOTEHLUAIOB JEHCTBUS KaK YHUBEPCAIBHOTO crioco0a
KOJAMPOBAHUS U Nepeavd HHPOpMAIMU B OpraHu3Me KUBOTHBIX U YEJIOBEKa.

BosiHa Bo30yKIeHHSI KaK COBOKYIHOCTb M3MEHEHHMH 3JIEKTPUYECKOIO COCTOSHHUS MEM-
Opanbl, ee aHanu3. M3mMeHeHne BO30yAMMOCTH, COMTPOBOXKIAIONINE pa3HbIe (ha3bl BOJHBI BO30YK-
JIeHUs: a0COMIOTHAs U OTHOCUTEIbHAs pePpaKkTepHOCTb, HK3aNbTaIls, CyOHOPMAIBHOCTD, (ak-
TOPBbI, 00YCIOBINBAIOIINE U3MEHEHUE BO30YIMMOCTH. 3HaUCHHE aHAJIN3a OJIMHOYHOMN BOJIHBI BO3-
Oy>XJIeHHs U1 TOHUMaHHsI 3aKOHOMEPHOCTEH PUTMHUECKOTO BO30YKICHHS.

MecTHOe U pacnpocTpaHsioieecs Bo30yKaeHHe. XapaKTepuCcTHKa MECTHOTO U PacIpo-
CTpaHSIOIIErocs BO30yX1eHHs. MexaHnu3M MpoBeeHus Bo30yx1eHus. DakTop HaIeKHOCTH MPO-
BeZieHHsl. OCOOEHHOCTH BOSHUKHOBEHHUSI PaCpOCTPAHSIONIErocsl BO30YXACHUS B OIMHOYHOM BO-
JIOKHE: TMIPABUJIO «BCE UJIU HEUETO».

3aKOHOMEPHOCTH PUTMHUYECKOro BO30OYkJaeHHUS. Putmuueckuil (aktop Bo30OyXIeHUS B
ecrecTBeHHbIX ycnoBusax. [Tonstue H. E. BBenenckoro o nabunbHocTH. ONTUMANBHBIA U IECCH-
MaJIbHBI PUTMBI BO30YKJIEHUS U COBPEMEHHbIE MTPEJICTABICHHSI O MEXaHU3MAaX ONTHUMAJbHBIX U
NECCUMANIbHBIX peakIyii, ycBoeHue purMa 1no A. A. Yxromckomy. I[lapabuo3 nmo H. E. Beenen-
CKOMY, €ro CTaJIuu, 3Ha4eHHE I MOHUMaHHsI MEXaHU3Ma BTOPUYHOT'O TOPMOKEHUSI.

BnustHre mocTOSHHOTO TOKA Ha BO30yIUMbIe 00pa3oBaHUs. 3HAUEHUE JUTUTEIBHOCTHU Pa3-
npaxenusi. Kpuas cunel-gurensHocTu. Peobasa, «rmone3Hoe» Bpems JeHCTBUS pa3apakKuTeis,
XpOHAKCHA. 3aBUCUMOCTh OTBETHOM peakimu oT rpaauenTa (3akoH J{ro0ya-Peiimona) u o0bsicHe-
HUE €T0 SBJICHNEM aKKOMOJAaUNUU. MeXaHn3M akKOMOJALUH, €T0 3HAaYCHHUE.

Tema 3. ®u3no0/10r1us HEPBHOMH CHCTEMBI
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3HaueHuEe HEPBHOM CHCTEMBI, €€ pa3BUTHE, METOAbI uccienoBanus. [losBieHne B mpo-
L[€CCE DBOJIIOIINY JKUBBIX OPIraHU3MOB HEPBHOM CUTHAIM3aLMH, €€ 3HaueHne. BO3HUKHOBEHME Ma-
TEPUAJILHON OCHOBBI OCYILECTBICHUS! HEPBHOW CUTHAIM3ALMM — HEPBHOW CHCTEMBbI, OCHOBHbBIE
JTanbl ee pa3BUTHS B Ipolreccax Gpuiio- u oHToreHeza. CoBpeMEHHbIE METO/IbI U3YUCHHUS CTPYK-
Typbl U QYHKIIUU HEPBHON CHCTEMBI.

OcHOBHbIE CTPYKTYpBl HEPBHOM TKaHU U UX (PyHKUMOHAIbHOE 3HAaueHHEe. CTPyKTypHbBIE
0COOEHHOCTH HEWpOHa, 3HaYCHHE ero OTIEeNbHBIX YacTei. PazButue Helipona. Knaccudpukanus
HelipoHoB. Helipornus u ee GyHKIIMOHATBLHOE 3HAYCHUE.

CrpykTypa U (pyHKIMH HEPBHBIX BOJOKOH. be3MHennHOBbIE U MHEITMHOBBIC BOJIOKHA.
OcoOenHocTy npoBeAeHNs Bo30yk1eHus B HUX. Kiaccudukaiiys HepBHBIX BOJIOKOH 110 CKOPOCTH
poBeeHUsT BO3OYXKACHHUS, BO3OYIUMOCTH M JAaOUIBHOCTH. M301MpOBaHHOE M JIBYCTOPOHHEE
npoBeqeHne Bo30yxaeHus. [IpakTuyeckas HEYyTOMIIIEMOCTh HEPBHBIX BOJIOKOH.

Cunarcel. CTpoeHue cuHarca. JIeKTPOTOHUYECKUE U MEUATOPHBIE CUHAIICHI, MEXaHU3M
poBeJeHUS BO30YKIeHUS B HUX. BellecTBa, BHITOIHAIONINE POJIb MEIMATOPOB. 3HaUEHUE Oell-
KOB-PEIENITOPOB MMOCTCHHANITUYECKOW MeMOpaHbl. Bo30yKaaromme u TOpMO3HbIE CHHAICHL. Me-
xanu3M resepanuu BIICIT u TIICII. Pa3nuyHbie BUbI CHHAIICOB.

[IpoBenenue Bo30yKI€HUS Yepe3 LIEHTPAJIbHbIE CUHAICHI U CBS3aHHBIE C 3TUM CBOWCTBA
I[THC: ogHOcTOpOHHEE MpOBEACHUE BO30OYKIEHUS, CyMMallus (MocieaoBaTeIbHasi U MPOCTPaH-
CTBEHHas1), SIBJICHUE TIOCIIEACUCTBUS, TpaHCHOpMALIs PUTMA, YTOMIISIEMOCTh. 3HaYCHNUE MeJHa-
TOPHBIX CUHAIICOB KaK anmnapara peryjsiliud HEpBHON CUCTEMBI.

Pedekc kak OCHOBHOM aKT HEPBHOH AeATENbHOCTH. PediekTopHbIid mpuHIKIT paboThI
HEPBHOW CHCTEMBI M €ro peanus3alus ImyTeM ocyllecTBieHus pediuekcoB. OmpeneneHue pe-
dnekca. O6mas cxema peduIeKTOpHOU Ayru. MOHO- U MOJIMCHHANITHYECKHE PE(IICKTOPHBIE TyTH.
[Tonstue o pedaexropHoMm Koibile. CoBpeMEHHbIE MPEICTaBICHHUS O HEPBHBIX LIEHTPAaX M HUX
cBoiictBax. Kinaccuduxkarus pedaexcos.

Topmorkenue B LeHTpaabHOM HEpBHOU cucTteMe. Onpeznenenne TopMoxkeHus. OTKpbITHE
topmoxkeHus B LIHC WM. M. CeueHnoBbiM. Paznuunble BUbI TOPMOXKEHUS: BTOPUUHOE U MEPBUY-
HOE, Jie- U TUIEPIIOJISIPU3ALUOHHOE, ITPe- U MOCTCUHANTHYECKOe. MexXaHu3M UX BO3ZHUKHOBEHUS
Y 3HAYCHHUE.

Koopnunarus ¢yukumii opranuzma. Pons oOpatHolt addepeHTanuu B KOOpAMHALIUN
¢byukuuil. Bzaumoseiictue nporeccoB Bo30yxaeHus u ropmoxxenns B HIHC, nppaguanus u vs-
TyKI¥sl. PeUnpoKHOCTh KaK YacTHBIN CiTy4ail MHAYKIIUU, €€ MEXaHU3M U 3HAYEeHUE NI 00bsc-
HEHUS KOOPAMHHUPOBAHHON pabOTHI IIEHTPOB, NHHEPBUPYIOIIMX MBIIIIbI-AaHTarOHUCTHL. [IpuH-
LUIIBI JOMUHAHTHI IO A. A. YXTOMCKOMY U €ro 3Ha4Y€HHE.

CrunHo Mo3r. OCOOEHHOCTH CTPYKTYpHOU opranuzammi. [IpoBogankoBas u pediiekrop-
Hasi GYHKIINH, UX 3HAUYCHUE.

OyHKIMOHAIBHOE 3HAYEHUE PA3JINYHBIX OT/EJIOB FOJIOBHOTO MO3ra U (yHKIMOHAIBHBIX
CUCTEM.

CrtpykTypHasi opranuzanus 1 QyHKIIMH NIPOJIOJITOBATOTO Mo3ra U MocTta. dyHKuMU cpen-
HEro Mo3ra.

Perukynspuas ¢popmanusi: UCTOPUS U3yUEHUs], IUTOAPXUTEKTOHUKA U CBSI3U, O0JIerdaro-
M€ U TOPMO3HBIE BIUSHUS, 3HAaUEHUE PETUKYISPHOH (hopMaliy B oOecrieueH!H alanTaluy Bo3-
oynumoctu HelpoHoB [[THC mpu pa3nuuHBIX COCTOSHUSAX OpraHU3Ma M Pa3IUYHBIX YCIOBHUIX
BHEIIHEN CPEBL.

Hetiponnas opranuzanusi, B34 U QYHKIIMHA MO3KEUKa, OCIEACTBUSI €T0 yAaJCHUS.

ITpomesxyTounslii Mo3r. @yHKIIMHU TajgaMyca: Hecrienupuueckue, cnennduyeckue u acco-
nuaTuBHbBIE AApa. OyHKINY HAAOYrOpbs U THIOTaIaMyca.

JInumOuueckas cucTeMa Mo3ra: ee CTpYKTypHasi OpraHu3aIus U poJib B JOPMUPOBAHUH pa3-
JIMYHBIX SMOLIMOHAIBHBIX COCTOSSHUN M MOTUBAIIMOHHBIX PEaKIUil.

BereraTtuBHas HepBHasi CHUCTEMa, €€ CTPYKTYpPHbIE M (DYHKIIMOHAJIbHBIE OCOOCHHOCTH.
CuMnaTu4ecKuil ¥ mapacCuMIaTHICCKUN OTIAENbI. ATaNTallHOHHO-TPpOodHUecKasi pojib CUMIIaTHIEe-
CKoi HepBHOI cuctemsl 1o JI.A. OpGenu.



Heiiponnast opranu3zanus u GyHKIUN CTPHONAITHIAPHON CUCTEMBI.

Kopa Oonpmux nonymapuii. @uiioreHeTH4eckoe pa3BUTHE KOPbI, BOJIOLUS PELENTOp-
HBIX U MOTOPHBIX (PYHKIMHA. J[peBHSAA, cTapas 1 HOBast KOpa, IIUTOAPXUTEKTOHUKA, (PYHKIIMOHAIb-
HOE 3HAYE€HHE OCHOBHBIX TUIIOB KOPKOBBIX HEHPOHOB. COBpEMEHHBIE MPEICTABICHUS O JOKAJIH-
3anuu QYHKIUN B KOpE: CEHCOPHBbIC (IEPBUYHBIC M BTOPUYHBIC), MOTOPHBIE U ACCOI[MATUBHBIC
30HBL [loHsATHE O QDYHKIIMOHANBHON CHEUAIM3AIMY JEBOTO U MPABOroO MOJIYIIapUil TOJIOBHOTO
Mo3ra.

MeTtoasl uzydeHus (yHKIUN KOpbI TOJIOBHOTO Mo3ra. DoHOBas 3JIEKTpUYecKas aKTHB-
HOCTb KOpbI, OCHOBHBIE PUTMBbI, BbI3BAHHBIE IOTEHIIMAIOM. [IepBUYHBII 1 BTOPUYHBIN OTBET, UX
aHaJIu3, 3HAYCHHUE.

CoBpeMeHHbIE TPEICTAaBICHUS O MEXaHU3Max CHa ¥ 00IpCTBOBaHMS, UX CMEHE. Bupl cHa:
MEJICHHBIN U OBICTPBIH, UX 3HaueHHe. CHOBUICHUS, MEXaHU3M CHOBHJIeHUH. OCHOBHBIE YPOBHU
00ApPCTBOBAHUS, MEXAHNU3MBI X 00ECTICUeHHS.

Tema 4. ®usuonorusa BH/l u ananuzaroposn

Onpenenenue noHATUSA BbIcIIel HepBHOI AestenbHocTH 110 W.I1. [TaBnoBy. 3HaueHue Tpy-
noB .M. CedeHoBa B pOpMUPOBAHUN MATEPUATHCTUYECKUX MIPEACTABICHHUM O IICUXUYECKOM Jie-
ATENBHOCTH. 11aBIIOBCKMIT METO/T IKCIEPUMEHTAIBHOTO U3YYEHHUS BBICIIEN HEPBHOM JESTEIBHO-
ctu. [IpuHimn mMeToa: coueTaHue BO BpeMEHU OYAYIIEro YCIOBHOTO U 6€3YCIOBHOTO pa3/Ipaku-
Teseil. Pa3nuvnabie METOIMKY BRIPAOOTKU YCIOBHBIX PE(IICKCOB.

XapakTtepuctuka 0e3yclIOBHBIX pedaeKcoB Kak 06a3bl sl BBIPAOOTKU YCJIOBHBIX U MEXa-
HU3M UX 00pa3oBaHusl.

XapakTepucTUuKa YCIOBHBIX pe(IeKCOB, UX KaUeCTBEHHBIE MPEUMYIIIECTBA B OPTaHU3AIHH
IPUCTIOCOOUTENILHON 3BOJIIOIMHM KUBOTHOI'O MHUpa. YCIOBHS, HEOOXOAUMBIE 111 00pa3oBaHUs
YCIOBHBIX pediekcoB. Mexanu3M o0pa3oBaHusl yCIOBHBIX pediiekcoB. OOpa3oBaHNe BPeMEHHBIX
csaseit o U. I1. ITaBnoBy. CoBpeMeHHbIE MIPEACTABICHUS O MEXaHM3MaX HayaJIbHBIX 3TANoB 00-
pa3oBaHUs YCIOBHBIX Pe(IEKCOB U MpenojaraeMble MEXaHU3MbI JOJITOBPEMEHHOTO UX COXpa-
HeHus. CUCTeMHasi OpraHu3aIus yCI0BHOPE(PICKTOPHON NesTETFHOCTH.

ITamsTh, €€ BUABl. MeXaHU3MbI CEHCOPHOT'O OTIIEYaTKa U KPaTKOCPOYHOM MmaMATu. J{osro-
CpOYHasl IaMsTh, €€ OCHOBHbIE KOMIIOHEHTHI: (PUKCallKs, XpaHEHUE U BOCIIPOU3BECHHE NHPOP-
ManMu. bronornyeckoe 3HaueHHE ABYXITAHOCTH OOpa30BaHMs YCIOBHBIX peQIieKCOB M MpO-
1ecca 3alOMUHAHMSL.

TopmoxkeHue ycnoBHBIX pediekcoB. be3ycioBHOe BHeEINIHEee M 3arpesiebHOe TOPMOXKe-
HUE, UX MEXaHU3M M 3HaueHue. Pa3nnuHble ciyyau yCIIOBHOTO TOPMOXKEHUS: yracanue, audade-
PEHLIMPOBKA, 3aIla3/bIBaHKE U ApP., UX 3HAYCHHUE.

AHanu3 U cuHTe3 pazapaxkeHuil. BpoxaeHHas u npuoOpeTeHHasi CIOCOOHOCTh MO3ra K
aHanmuTHYecKor aesarenbHocTH. [Iponecc oOpasoBanus auddepeHIpoBOK. BpokaeHHbIH u
yCJIOBHOPE(DIEKTOPHBIN CHHTE3 B Kope. OOpa3oBaHue YCIOBHBIX PEPIIECKCOB PA3THUUHBIX MTOPSII-
KOB, 00pa3oBaHue YCIOBHBIX Pe(PIECKCOB HAa KOMIUIEKC pa3Ipa)KUTesIel, THHAMHUECKUE CTepeo-
THUIIBI, UX POJIb B IOBEIEHYECKUX PEAKIUIX OpraHu3Ma, 3HaueHHUE.

CBoiicTBa HEPBHBIX MPOLIECCOB, OMPEACIISIONINX HUHINBUIYaIbHBIE 0COOEHHOCTH MOBE/Ie-
Husl. XapaKTepUCTHKa OCHOBHBIX THIIOB BBICILIEH HEPBHOM JESATENIbHOCTH, OOIIMX JJIsl UeI0BeKa U
BBICIIIMX JKUBOTHBIX. 3HAYEHHUE HACJIEICTBEHHBIX ()aKTOPOB U YCIOBH KU3HHU U BOCITUTAHUS B
(GhOpMHUPOBAHUH TUTIOJIOTHYECKUX OCOOCHHOCTEN BBICIIIEH HEPBHOM JICSITEIIBHOCTU. 3HAYEHUE 3HA-
HUSI MHIUBUYaJbHBIX ocobeHHocTeil BH/ B obGecrnieyennn MHAMBUAYAIBHOTO MOAX0MA K y4a-
HIMMCS B ITpoliecce 00yueHus: U BOCTIUTAHUS.

OnemeHTapHas paccyfo4Hasl AESITEIbHOCTh KMBOTHBIX 1o JI. B. KpymmHckomy, meton
AKCTPANOJISIIMOHHBIX pediexkcoB. DU3HOIOr0-TeHETUYECKNE MEXaHU3MbI 3JIEMEHTapHOM paccy-
JIOYHOM JIEATENBHOCTH, €€ 3HAaUEHHE B MOBEICHUYECKUX PEAKUIMSIX )KMUBOTHBIX U JJIs IOHUMaHUs
MIPOUCXOXKICHUS MBICIIUTEIBHOMN 1€ATEIbHOCTH YEJIOBEKa.

KayecTBeHHBIE OCOOCHHOCTH BBICIICH HEPBHOM JAEATEIHHOCTH YEIOBEKa. Y CIOXKHEHUE
CHUTHAJIBHBIX PEaKIMU B MPOIECCE IBOIIOLMH KUBOTHOTO MUpa. [losiBIeHHEe BTOPOIl CUTHAJIBHOM



8

CHCTEMBI, CBA3aHHOW ¢ BOCTIpUATHEM UH(OPMAIIMH B OTBJICYCHHOH 1 0000111eHHOH (hopMme, ee 3Ha-
yeHue B ((OPMUPOBAHHUHU Y YEIIOBEKA BBICIIETO a0CTPAKTHOTO MBIIICHUS U BBIACICHUHU U3 OKPY-
JKArOIIETr0 JKUBOTHOTO MHUPA. YaCTHBIE TUIIBI BBICIIEH HEPBHOM AEATEIbHOCTH YEJIOBEKA.

DOYyHKUMH aHAJIU3ATOPOB

Oo6mue 3akoHoMepHoCcTH (PyHKIMK aHAM3aTopoB. [loHsTHE 00 aHANMM3aTOpPaxX KaK CHCTE-
Max, 00ECIeUrBAOIINX aHAINU3 Pa3paKeHUI, UX 3HaYeHHE JJIS MOTyYeHHs] HH(OpMaLUU O CO-
CTOSIHUM BHYTPEHHEW U BHEILLIHEHN CPEJibl, I0JI0KEHUH TeJIa B IPOCTPAHCTBE U COCTOSIHUM OIIOPHO-
JIBUTaTeNbHOrO anmnapara. Kinaccudukaius perentopoB, MEXaHU3M UX BO30YXKICHUS, PELIETITOP-
HBII ¥ FeHepaTOPHBIN noTeHIuanbl. Crenuanu3anus peuenTopoB, IOPOry pa3apaKeHus U pasiin-
yenus. [lepudepudecknii U EHTPATbHBINA aHAIHN3 pa3ApaKeHUNH. AanTaius K HeIPEePbIBHO JIsI-
LIEMYCS pa3IpaKeHHUI0, MEXaHU3MBbI aJalTaluHy.

Ponb ananu3aTopoB B MO3HAHUU OKpY»Karoiiero Mupa. Kputuka ¢puanonoruyeckoro uiae-
anu3ma. Teopus orpaxenns. OmrOKY OpraHOB YyBCTB U UX YCTPAHEHUE, MMPAKTHKA KaK KPUTEPUN
JIOCTOBEPHOCTH BOCIIPUSTHS BHEIIHETO MUPA.

3puUTeNbHBIN aHATU3aTOp. 3HAUEHUE 3pUTENIbHOTO aHanu3aropa. Ctpoenue riaza. Cero-
MPETOMIISIONINE Cpellbl, aKKOMOIalusl ee MexaHu3M. Hapymienusi pedpakuuu: 61M30pyKOCTb,
JaTbHO30PKOCTh, acTUrMatu3M. OctpoTa 3penust. bunokymnsipaoe 3penue. ['uruena spenus. Ctpo-
enue ceryaTku. DoTopenenTopsl, UX MUKPOCTPYKTypa. Mexanusmel ¢oropeueniuu. Pazmmuus
GyHKIMU TamoYeK M KoJ0odeK, 1BeToBOe 3peHue. [IpoBomsiime myTd M KOPKOBBIN OTAET 3pHU-
TEJIBHOIO aHAIMU3ATOPA.

CnyxoBo# aHanu3arop. 3Ha4€HHE CIyXOBOTo aHanuzaropa. [lepudepuueckuii otaen ciy-
xoBoro ananusaropa. MyHKIMK 3BYKONPOBOJIAIIETO amrmapara. BHyTpeHHee yXO, CTpOeHue
YIUTKHU, MUKPOCTpYKTYypa oprana Kopru. Mexanu3M BOCIIpUSATHS 3BYKOB Pa3jIM4HOI BBICOTHI U
rpomMkocTH. [IpoBojsiye myTH U KOPKOBBIN OT/IEN CIyXOBOro ananu3aropa. [IpoctpancTBennas
JIOKaJIn3alus 3ByKa.

OOoHATeNbHBIN aHAINU3ATOP. 3HAYCHHE aHAIHN3a U CUHTE3a OOOHITENbHBIX Pa3ApaKeHHA.
[Tepudepuyeckuii otTnen, NPOBOAAIINE IYTH U KOPKOBBIM OT/IE] OOOHSTEIBLHOIO aHAJIN3aTopa.
CoBpeMeHHbIE TUTIOTE3bI BOCTIPUATHS 00OHATENBHBIX Pa3ApaKeHHH.

BkycoBoii ananuzatop. Ilepudepuuecknii oTnen, NpoBOASIINE MYTH U KOPKOBBIN OTAEN
BKYCOBOI'O aHaJM3aTopa. 3HaUeHHUE aHalln3a U CUHTE3a BKYCOBBIX pazapaxeHuil. dakTopsl, onpe-
JIENISIOIINE YYBCTBUTEIBHOCTh BKYCOBOI'O aHAIM3aTOPA.

Koxwnsiit ananuzatop. Kinaccuduxarus u cTpykTypa peienTopoB KOxKu. 3HaYeHHE pa3ind-
HBIX BHUJIOB KOXHBIX PELIETITOPOB, MEXaHU3M HX BO30yxkaeHus. [IpoBojasime myTH U KOPKOBBIN
OTJIeN KOYKHOTO aHaJIu3aTopa.

Bectubynsapusiii ananuzatop. CTpoeHue, Mexanu3M (PyHKITMOHHUPOBAHUS U 3HAYCHHE Be-
CTHOYNApHOTO aHanu3aTopa. [IpoBosiIe myTH U KOPKOBBIM OT/IEN.

JlBurarenbHbIl aHanu3aTop. PenenTopHslil anmapar MbIL U CyXoXKuinil. CTpoeHue Mbl-
meyHoro BepereHa. OcoOeHHOCTH MHHEPBAIMN MHTpa(y3adbHBIX BOJIOKOH. [IpOBOJHUKOBEIN 1
KOPKOBBIN OT/EJbI ABUTAaTEIbHOIO aHAJTN3aTOpa U €ro 3HaYeHHe B OpraHu3alliy JIBUTaTeIbHOTO
aKkTa.

Tema 5. ®U3H0J10TUA IBUTATEJIHLHOIO annapara

3HavYeHHe MBI, BUbI MBIIIIEUHON TKaHHU. Y IbTPACTPYKTYPHAsI OPraHU3alns CKEIETHBIX
Mmbim. CokpaTuTenbHble 0enku. buoxumus, sHepreTka 1 MEXaHU3M MBIIIEYHOTO COKPALICHUS
U pacciabnenus. HepBHO-MBIIIEYHbIE CHHAICHI, PAaCHpOCTPaHEHUE BO30OYKIEHHS IO CapKO-
aemme. Posb capkormiia3aMaTuyeckoro peTuKyIyMa i HOHOB KaJIbLIUs B CONPSKEHUH BO30YKI€HUS
U COKpallleHus1 MbIIIbEL. Termnoo0pa3oBaHre B MBIIIIAX U €ro 3HaueHue. [loHaTue o qBurarens-
HoOM enunmIe, BUIbl JIE, ux MmoppodyHKIHOHAIbHBIE OCOOEHHOCTH.

XapakTepucTuKka COKpaTUTENbHON (DyHKIMU MbIl. OIWHOYHOE COKPAIIEHUE MBIIIIIBI,
ero aHanu3. BennunHa u ckopocTh cokpanieHus. Teranyc, ero BUJbl, MEXaHU3M. TOHYC MBIIIII,
€ro 3HaueHue, MexaHu3M camoperyisinuu. Cuna meim. Pexumbl cokpamenuii. CtaTuueckas u
JUHamMu4ueckas padbota mblii. Y Tomienue. [IpaBuio cpeqHux Harpy30K U akTUBHOTO oTAbIxa .
M. Ceuenosa.
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I'mankue Mpimnsl. CTpyKTypHble W (DYHKIIMOHAIBHBIE OCOOCHHOCTH TJIAJKHUX MBIIIILL.
HepBHbIe ¥ rymMOpalbHbIE BIUSHUSA HA TOHYC IIAIKOM MYCKYJIaTypBbl.

Tema 6. ®U3M0/10TUs IHTOKPHHHOM CHCTEMBI
[TonsiTue 06 HIOKpUHHOM cucTteMe. CTPYKTypa M MEXaHHU3M JISHCTBHs TOPMOHOB. Pery-

nsust QYHKIMN SHIOKPUHHBIX Kene3. B3anMoeiicTBie HEpBHBIX U TYMOPAJIBHBIX MEXaHU3MOB
peryJsLuy, TUIoTalaMO-TUIO(PHU3apHAs CUCTEMA.

l'umo¢us, ero gomu. 'opMoHsI afieHorUIOdu3a, Helporunodrsa U IPOMEKYTOUHOU JOIH,
MEXaHM3M UX JAeHCcTBU U 3HaueHue. OyHKIMOHAIbHOE UHCTBO TUIloTaIamyca u runogusa. ['u-
nep- ¥ TUnoQyHKINU aJIeHOTHITO(pHU3a.

uToBUAHAsA Kee3a, TOPMOHBI IUTOBUIHON jKeJe3bl, UX BIMSHUE Ha (QYHKIHMH Opra-
HU3MA, PETysius QyHKIUH IMUTOBUIHOM JKeIe3bl, €€ TUIep- U THIO( YHKITUS.

OKOJIONIMTOBUIHBIE KeJNe3bl, UX TOPMOHBI, UX (YHKIMOHAIbHOE 3HAYCHHE, MEXaHH3M
neiictBus. ['uno- u runep@yHKIIUHA OKOJIOIIUTOBHIHBIX KEIe3.

Haanoueunuku. KopkoBoe u xpomadpuHHOE BElIECTBO, X TOPMOHBI, (DYHKIIMOHATEHOE
3HaueHue. Pojib TOpPMOHOB HAJIOYEYHUKOB B OpPraHU3AIMH CTPECCOBBIX PEAKIMil OpraHU3Ma.
Konnenmus ctpecca o I'. Cenbe. OOmuil aganTaiiiOHHBIA CHHIPOM.

BryTpurcekpeTopHas (yHKIHS ITOJIOBBIX jkelie3. MyKCKHE U )KEHCKHE TTOJIOBBIC TOPMOHBI,
uX (PU3HOIOTHYECKOe 3HAUCHUE, MEXaHU3M JICHCTBUS. Perynsius AesaTeIbHOCTH MOJIOBBIX Keles.

Tema 7. ®U3H0JI0THA CHCTEMBI KPOBH

[TonsiTue o cucreme KpoBH, €€ 3HaA4CHUE. Y CIIOKHEHUE COCTaBa M CBOMCTB KPOBH B IPO-
IIECCE DBOJIIOIUH.

DU3UKO-XMMHYECKHUE CBOMCTBA KPOBU: AKTHBHAS PEAKIMSI U MEXAHU3MBbI €€ MO ACPKaHU;
OCMOTHYECKOE JIaBJICHUE, €ro 3HaUeHHuEe U peryisnus. CBepThIBaHUE KPOBH, €T0 3HAYCHUE, MEXa-
HU3M PETYJISLUH.

DPUTPOLUTHI, TEMOTJIOONH, €r0 CBOMCTBA, CTPOCHUE, COSTMHEHHUE, 3HAUCHHE.

JlelikonuThl, X BUBI, 3HaUeHUE. FIMMYyHHBIE CBOMCTBA CUCTEMBI KpOBU. McTopus usyde-
HUg UMMYyHUTETa. COBpEMEHHBIE MPEICTABIICHUS 0 MEXaHU3MaxX HeCTEIM(UIECKOTo U crenudu-
YECKOIr0 UMMYHHTETA, 3HaUeHUEe. FIMMyHOreHeTHKa rpynn KpoBH.

I'eMonon3 u peryinsiius KpOBETBOPEHHUS.

Tema 8. ®uznos10rus KPoOBOOOpPALLICHUS

OCHOBHBIE ATAITBI SBOJIIOIIMY TPAHCIIOPTHOM CHCTEMBI MHOTOKJIETOYHBIX, ee 3HaueHue. OT-
KpbITHE KpoBooOpamenus (B. 'apseii).

ABTOMATHUs cepIa, ee MpUpo/a, MPoBeACHUE BO30YKICHUS. DIEeKTpoKapauorpadus.

MopdodyHkIiroHaIBHEIE 0COOCHHOCTH paboyeil Mblbl cepaua. [lorennuan neiicreus
pabo4ynxX MHOLMTOB, 3HaYEHHE MJIUTENBHOCTH PEPpPaKTEpHOro Mepuoja. AHaIU3 CEepAEUHOrOo
IIUKJIA.

WunepBanms cepana, COCyaUCThIe pedIieKCoreHHbIE 30HbI, TeTePO- U TOMEOMETPUIECKHE
MEXaHU3MBI PETYISLNUN pabOThI cepALa.

OCHOBHBIE THITBI KPOBEHOCHBIX COCYJOB M WX (YHKIMOHAJIbHOE 3HaueHue. [lapameTpsr
KpOBOOOpaIleHus: 00beMHas U JIMHEHHast CKOPOCTh KPOBOTOKA, KPOBSHOE JaBJICHHE U JIP.

ToHyc KpOBEHOCHBIX cocymoB. HepBHO-ryMOpaibHBIE MEXaHU3MBI PETYISIIHN TOHYCa
KPOBEHOCHBIX cOoCcy10B. bronornyecku menecoo0pa3Hoe nepepacipeaesieHue KpoBU B OpraHu3Me
NIPY Pa3HBIX YCIOBUSX €r0 KU3HEACATEITbHOCTH M M3MEHEHUSIX BHEITHEH CPEeIbl.

JInmpoobpazoBanue u mumdpoodpalieHHe.

Tema 9. ®U3MO0JIOTUA AbIXaAHUSA

3HaueHue NbIXaHWs, OCHOBHBIC ATAlbl BOJIOIUHU JbIXaTeIbHOW cUCTeMbl. OCHOBHBIE
9TAIbI JICTOYHOTO THTIA JIBIXAHHUS.

MexaHu3M BOXa U BBIZIOXA, 3HAYCHHUE «OTPUIATEIILHOTOY IaBICHUS U SJIACTUYECKOU TATH
JIETKUX.

['a3000MeH B JIETKUX M TKaHSX, TPAHCIIOPT ra30B KpOoBbI0. KpuBas qucconuanuy OKCUre-
MOTJI00MHA, KO3 GUIIUEHT UCTIOIH30BaHUSI KUCIOPO/IA.
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Perynsauus npixanusi. CTpyKTypHasi OopraHu3alus JbIXaTeIbHOrO IEHTpa. MexaHuszm
oOecrnieueHrs CMEHBI (a3 IbIXaTeIbHOr0 IUKIA. AanTanus JIbIXaHUus K pa3HbIM (PYHKIIMOHAIIb-
HBIM COCTOSIHUSIM OpPraHM3Ma U B 3aBUCMMOCTH OT YCJIOBUI OKpYKarowen cpeabl. Poib Kopel ro-
JIOBHOT'O MO3ra B PETYJIALINH JIbIXaHUS.

Tema 10. ®@u3uoJiorusi nueBapeHus

3HaueHue NUIleBapeHus. BHyTpU- U BHEKIETOYHOE NMUILEBAPEHUE, IPUCTCHOYHOE MULIE-
BAapEHUE KAK 3aKIYUTENbHBIN dTall ToJI0cTHOr0. MeTtons! nzydenus. Poss U. I1. [1aBioBa u ero
IIKOJIbI B U3YYEHUU (QYHKLUH MUIIEBAPUTEIbHBIX XKEJe3.

CocTaB U CBOICTBA CEKPETOB. XapaKTep CEKPELIMH PA3INYHbIX TUIIEBAPUTEIbHBIX JKEJIE3
(CIOHHBIX, JKETYAOYHBIX, [TAHKPEaTUYECKON U JIp.) Ha pa3Hyto nuuly. HepBHO-rymMopaibHbIe Me-
XaHU3MBI PETYJSIUN pabOThI MUIIEBAPUTEIBHBIX XKEJIe3, POJIb HHTEPCTUIIMATIBHBIX TOPMOHOB.

BcaceiBatenbHas (yHKIMS NUIIEBAPUTEIbHOIO ammapara. Ponp BopcuHOK. MexaHu3Mm
BCAChIBaHMsI MPOIYKTOB NE€PEBAPHBAHUS OCJIKOB, KHPOB, YIJIEBOJAOB, HOHOB PAa3IUYHBIX MUHE-
paJbHBIX BEIECTB U BUTAMUHOB. DYyHKIMM MEYEHH B CBA3U CO BcachbiBaHHeM. [lpyrue ¢pyHKuuu
IICYECHHU.

JlBuratenbHast QyHKIMS MUIIEBAPUTEIBHOIO aniapara, €e 3Haue€HHE U PeryJisiius.

Tema 11. O0MeH BemecTB M 3Hepruu. TepmoperyJasnus

3HayeHue oomeHa BemecTB. Ero ocHoBHBIE 3Tansbl. [ToHATHE 0 MEKYTOUHOM OOMEHE.

OOmeH OenkoB. 3HayeHHE OETKOB B OpraHu3Me. A30THCTOE paBHOBECHE. 3aMEHUMBIE H
HEe3aMEeHHUMble aMMHOKHUCIIOTHI. bruonorndeckas neHHocts OenkoB. BuioBas n opranHas creuu-
¢uanocts 6enxoB. OOMeH OenKkoB B opranuzMe. KoHedHbie mpoayKTsl 0€IKOBOTO OOMEHa.

OOMeH nUnuAOB. 3HaYEHUE MPOCTHIX U CIOXKHBIX JMIUAOB B opraHusme. OTHOCUTENb-
HOCTb BHJIOBOH crielM(UIHOCTH XUPOB. [IpeBpamnienns munuaoB B opranusme. JKupossie reno.

OOMeH yrieBoJoB. 3HauU€HHUE YIVIEBOAOB M UX IpeBpalleHus B opranusme. Ilponecce
aHa’pOOHOT0 U a3poOHOr0 pacnajaa yriaeBo0B, UX SHEpreTuuecKasi IEeHHOCTh U 3HAUUMOCTb JIJIS
opra"usMa. 3amnacsl yriaeBoaoB B opranuszMe. CoziepskaHue K036l B KpoBH. I nniep- u runoriu-
KEMUS.

Perynsauus npoueccoB oOMeHa BemecTB. PediekTopHbIi XxapakTep peryisiuu MpoLeccoB
oOMeHa OeIKOB, )KUPOB U YI11eBoA0OB. [ 'yMopasbHbIe BIUSHUS Ha OOMEH BEILECTB: POJIb TOPMOHOB.
OU3M0IOrHYecKre MEXaHU3MBbI T0JI0JIa U JKaX/Ibl M UX yJOBIETBOPEHHUS. 3JHAUCHHE KOPBI OOJIb-
HIMX TOJyLIapuid B peryasliuyu oOMeHa BEIIeCTB.

Burtamunsl. Mx obuas xapakTepuctuka. Ponb BATAMUHOB B CUHTE3€ (PEPMEHTOB U APYTHX
aKTHUBHBIX BellecTB. @U3NO0IIOTMYECKOE 3HAUE€HUE OTAEIbHBIX 3JIEMEHTOB. ABUTAMUHO3BI U TUIIO-
BUTaMUHO3BL. [ HIIEpBUTAMHUHO3BI.

MuHepanbHO-BOAHBIN 00MEH. 3HaU€HNE MUHEPAJIbHBIX BEIIeCTB B opranusme. OOMeH Mu-
HEpaJbHBIX BEIIECTB. 3HAUCHHE MUKPOJIEMEHTOB. BoiHbIN 00OMeH 1 ero 3HaueHue. GU3UOIOTH-
YECKUM MEXaHM3M KaK]Ibl. Perysius BogHO-COIeBOTO OOMEHa.

DHepreTruyeckas CTOpoHa oOMeHa BeriecTB. [IpeBparenus suepruu B opranusme. Vcce-
JIOBaHME dHEpreTudeckoro 6ananca opranusma. [Ipsmas u Henpsimast KaropuMmeTpus. Jlpxarennb-
HbI K03 Punment. OcHOBHOM 0OMeH. 3aBUCUMOCTh MHTEHCUBHOCTH OOMEHa BEILECTB OT pa3-
JTUYHBIX (U3UOJIOTUUECKHUX YCIIOBUMA. Pacxoa sHepruu nmpu MbIIIeuHON padoTe.

W3oTepmust u ee 3HaueHne. XUMuUdeckas u (pusnueckas teroperynauus. Perymsuus Temn-
71000pa30BaHUsI M TETIOOTIAYH.

@U3n0I0rNYeCKUEe OCHOBBI MUTaHUA. COCTaB OCHOBHBIX TPYIII MUIIEBBIX MPOJYKTOB; CO-
Jep>)KaHUuE B HUX BUTAMUHOB. DHEpreTuyeckas [eHHOCTh MUILEBbIX MPOAYyKTOB. KamopuitHocTh
MUIIEBOIO PAallMOHA. DHEPreTUYECKUE HOPMbI IIMTAHUS B 3aBUCUMOCTH OT YCJIOBUM JKU3HHU U Xa-
pakTepa Tpyaa. KauectBeHHast cropoHa nutaHusi. 3HaueHHe pa3HooOpasus nuiu. dusnonaoruye-
cKoe 000CHOBaHME PEeKUMA MUTAHUS.

Tema 12. ®u3unoJiorus BbIACJICHUA
3Ha4yeHue nporeccoB BeaeneHus. KoHeuHble MPoayKThl 00MEHA. DKCTpapeHalbHbIC TyTH
BBIJICJIEHUS] NIPOAYKTOB OOMEHa. DBOMIOLMS OpraHoB BblaeneHus. HedpoH miexonuraromux.
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KpoBocHaOxeHHEe MOYKH.

Mexanu3m Mo4eo0pa3oBaHus: KIIyOOuKoBas (GUIbTpalys, IEPBUYHAS M BTOPHYHAS MOYa,
peabcopOIus B KaHAbIaX, TMPOIECCHI CEKPEITUH B AITUTEINU KAaHAIIBIEB, IEPBUYHAS U BTOPHYHAS
Moya. HepBHO-ryMopasibHbIe MEXaHU3MBbI PETYJISIIIAA MOYEOOPa30OBaHMS.

Poub movek B 0OMeHE BOIBI, PEryJISIIUU OCMOTHUYECKOTO JIaBIICHUS, MTOICP)KAHUN aKTHB-
HOUW PeaKIMu KPOBH U €€ HOHHOTO COCTAaBa.

[Tponiecc MmoueBbIACTEHHS, (PAKTOPBI, €T0 00YCIABINBAIOLIHE.

Perynsnus BeIBeICHUS MOYH.

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

[Tpuctynas K U3y4eHUIO UCUUIUIMHBIL, HEOOXOIMMO, B IIEPBYIO OYEPE/Ib, O3HAKOMHUTHCS C
cojiepkaHueM pabodeil mporpaMMbl YI4eOHOU JUCIUILIMHBI. BXOMHONW KOHTPOJIb 3HAHUN U yMe-
HUW OCYIIECTBIIAETCS B BUJAE TECTUPOBAHMSA. TEKyIIMi KOHTPOJb 3HAHUM M YMEHUH BKIIIOUAET
MIPOBEICHUE YCTHOTO ONPOCa, TECTUPOBAHUS, IPOBEPKY KOHCIIEKTOB U 3aLIUTY JOKIA/I0B C MYJIb-
TUMEAUNHBIMU Mpe3eHTaUUAMUA. N TOrOBbIA KOHTPOJIb 3HAHUI U YMEHHI MPEANoJIaraeT caayy K-
3aMeHa B YCTHOM, MMCbMEHHOHN (opMe (TECTUPOBAHKE) WIIM UHTEPHET-3K3aMeHa. Psn Bompocos
10 IMCLUMIUIMHE BKJIIOYEH B TOCYAAPCTBEHHYIO UTOTOBYIO aTTECTALUIO BBIITYCKHHUKOB.

Memooduueckue pexomenoayuu K 1eKyusm

BaumaTenbHOE ciyllaHuWe JIEKIMH, YSCHEHHE OCHOBHOTO €€ COJEep:KaHus, KpaTKas, HO
pa3bopunBas 3aMucCh JIEKIIMA — HETPEMEHHOE YCIIOBUE YCIEIIHOM CaMOCTOSTENbHON paboTh
KaKJI0ro crynaeHra. [loatomy cTyneHTaMm, IPUCYTCTBYIOIIMM HA JIEKLUHAX, BAXHO HE TOJBKO
BHMMATEJIBHO CIyIIaTh MPENojaBaTeis, HO M KOHCIEKTHUPOBATh HM3JaraéMblii UM MaTepHall.
KoncnektupoBanue mpejacTaBiseT co0oil ckaToe W CBOOOJHOE M3JI0KEHHE HamOoliee BaKHBIX
BONPOCOB TeMbl. HeoOxoammo u30erarb MEXaHHYECKOrO 3allMChIBAHHS TEKCTa JIEKIHH Oe3
OCMBICIIMBAaHMS €ro cojaepxanusd. [lepen 3amuchbro HagO MOCTAapaTbCs BHAYajle MOHITh CMBICI
CKa3aHHOTI'0, HEOOXOMMO CTapaTbCsl OTIENUTh INIABHOE OT BTOPOCTENEHHOTO M, MPEeXJIe BCETo,
3anMcath OCHOBHOW Marepual, MoHATHS. Ecin cymecTtByeT HE0OXOIUMOCTh NPUOETHYTH K
COKpAILIEHUIO, TO HaJI0 YOTPeOIsATh OOIIEPUHATBIE COKpAILIEHHS.

Memoouueckue pexomenoayuu K 1a00pamopHbIM 3aHAMUAM

JIaGopaTopHble 3aHATHS IPOBOAATCS B BU/IE BBHITIOJIHEHUS HAOMIOACHUH 1 9KCIIEPUMEHTOB,
3allMThl PE3EHTAlUH, IUCKYCCUI N0 MpeJylaraeMbIM MpernoaBaTesieM JUisi 00CYXASHUS BOIIPO-
caM, IEeMOHCTpaluy BUeopuIbMoB. B xozie moBeieHus 1a00paTOPHBIX 3aHATHN BaKHO CPOPMHU-
pOBaTh HaBBIKK PabOTHI C UMEIOIIMMCS B IIKOJIaX 000pYyI0BaHUEM JIJIsl TPOBEAEHUS (PHU3HOIOTH-
YECKUX DKCIIEPUMEHTOB.

[Ipu noaroToBke k 1a00PaTOPHBIM 3aHATUSAM HEOOXOUMO OCYLIECTBIIATH CAMOCTOSTENb-
HBII MOMCK yueOHOH nH(popMalnu, pacIIMPSOLIeH U JOMOTHSIOIIEH IEKIIMOHHBINA MaTepual, 1uc-
M0JIb30BATh 3HAHUS O CTPOEHUH U (PYHKIIMOHUPOBAHUHU OPTaHOB U CHCTEM OPraHOB, IOTYYEHHbIE
IpY U3y4eHUU aHaTOMUU U MOpdoioruu yenoBeka. [Ipy Heo6X0IMMOCTH MOKHO POKOHCYIIBTH-
poBaThcs C MpernojaBaTesieM uyepe3 CUCTEMY JIEKTPOHHOM Moja/iep:Kku o0yueHus. Bo Bpems 3a-
HATHSI CTYACHTHI BBIIIOJIHSAIOT JTJAOOpaTOpHBIE paOOTHI B COOTBETCTBUU C MPEACTAaBICHHBIMU METO-
TuKamMu, oOPMIIIOT OTYET O paboTe B paboyveil TeTpaju M MPEACTABISIOT Ha MPOBEPKY MPEMNO-
JIaBaTEIo.

CamocrosiTenbHast paboTa CTyIEHTOB B paMKax MOATOTOBKH K JJAOOPaTOPHBIM 3aHATHUSAM
BKJIIOYAET MOJrOTOBKY JOKJIAJ0B C MYJIbTUMEAMMHBIMU MPE3CHTALUSAMHU, padoTy C JIUTEpaTypoit
¥ HH(OPMALIMOHHBIMU pECypCcaMH JJisi TIOATOTOBKH K YCTHOMY OIIPOCY, COCTaBJIEHUE KOHCIIEKTOB,
BBITIOJIHEHHE 33JaHUI B CHCTEME JIEKTPOHHOTO O0yUYEHHS.

Memoouueckue pexomenoayuu K opeaHu3ayuu CAmMoCcmosmenbHou pabomol

B nporiecce camocTosTensHONU pabOThl HEOOXOIUMO BHUMATEIBHO 03HAKOMHTBCS C JIUTE-
paTypHBIMU UCTOYHHKAMH U ¢ UHPOPMAIIMOHHBIMH PECYpCaMH, PEKOMEHTyeMbIMU paboueil mpo-
rpaMMOH JUCHUIUIMHBL 3alaHusI MOTYT ObITh BHIIIOJTHEHBI MHIMBUAYAILHO WU B Tapax, FPyIax.
[Tpu BeIMOIHEHUH 3aJ]aHUI HEOOXOIMMO H3Yy4UTh TpeOOBaHUS, MIPEIbSABISEMbIE K PE3ylbTaTaM,
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U KpuTepuu onieHKU. PaboTa ¢ yueOHOH auTepaTypoii paccMaTpuBaeTcs Kak Buj yueOHOM paboThI
0 IUCIUIUTNHE U BBIIOJIHAETCS B IPEJIeNiaX YacoB, OTBOJAUMBIX Ha e€ nzyuenue (B pasuene CPC).
Kaxnapiii oOydarommiics o0ecriedeH I0CTynoM K OMOIMOTedHbIM (OHIaM YHUBEPCHTETA U Ka-
benpsl.

YueOHO-MeTOANYeCKOe o0ecTieueHHe CAMOCTOATEILHOMH PadoThI CTY/ICHTOB M0 JUCHUILINHE

Konu4yectBo
DopMbl/BUABI *1acos, B
Ne Haumenosanue CAMOCTOSITENLHOI COOTBETCTBHH
paszzaena (TemMbl) ¢ yueGHO-TeMa-
paﬁOTbI THYECKHUM ILlJ1a-
HOM
1. | Beenenue B ¢pusnono- | M3yyenue nurepatypsl. BeimonHenue pucyH- 4
THIO. KOB B pabo4uX TeTpassix, 3all0JHEHUE Tal-
JIMII, HAIMCAHUE BBIBOJIOB.
2. | ®usnonorus Bo30yau- | M3ydenue nmuteparypsl. Beimonnenue pucys- 6
MBIX 00pa30BaHU. KOB B pabo4nx TETpassx, 3al0JIHEHNE Tao-
JML, HanucaHue BeIBoOB. [Toaroroska no-
KJIaJIOB.
3. | ®usnonorus HepBHOI | M3ydeHue nuteparypsl. Beimonnenue pucys- 6
CUCTEMBI. KOB B pabo4nx TETpassix, 3al0JHEHNE Ta0-
JIU1, HAIIUCAHUE BBIBOJOB.
4. | ®usuonorus BH/ u N3yuenue nurepatypsl. BeinosiHeHue pucys- 8
aHaAJIU3aTOPOB. KOB B pabo4ux TETpassix, 3aloIHEHNE Tao-
JML, HanicaHue BeIBoOB. [Toaroroska no-
KJIaJIOB.
S. | ®usnonorus aBura- N3ydenue nurepaTypsl. BeimonHenue pucys- 6
TEJIBHOIO anmnapara. KOB B pabouux TeTpajasx, 3al0JHEHUE Tad-
JIU11, HAlIUCAHUE BBIBOJIOB.
6. | ®usnonorus sHI0- N3yuenne nureparypsl. BelllonHeHne pucyH- 8
KPUHHOU CHUCTEMBI. KOB B pabou4uX TeTpassix, 3aloJHEeHNe Tab-
JIU1], HalTUCAaHUE BBIBOJIOB.
7. | ®uznonorus cuctemsl | M3yueHue nureparypsl. BeinonneHue pucyH- 8
KpPOBH. KOB B pa0ouux TeTpaasx, 3al0JHEHUE Tad-
JIU11, HAIIUCAHUE BBIBOJIOB.
8. | ®usmomnorus cep- N3yuenne nureparypsl. BellmonHeHne pucys- 12
JIEUHO-COCYJIUCTOM CH- | KOB B pabouuX TETpasx, 3aloJHEeHHe Tab-
CTEMBI. JIU1, HallUCaHUe BBIBOJIOB.
9. | ®usnonorus apxanus. | M3ydenue muteparypsl. Beimonnenue pucys- 8
KOB B pabouux TeTpajasx, 3arojHeHue Tad-
JIU11, HAIIUCAHUE BBIBOJIOB.
10. | ®usnonorus numesa- | M3ydyenue murepaTypsl. BeimomHenne pucyH- 8
pEHMSL. KOB B pabouux TeTpassix, 3aloJIHEHHe Tao-
JIU1, HallUCaHUe BBIBOJIOB.
11. | OOmeH BemiecTB u N3yuenue nurepaTypsl. BeimonaHenue pucyH- 8
sHepruu. Tepmopery- | KOB B pabOUYMX TeTpajsx, 3al0JHEHUE Ta0-
TS JIU1, HallUCaHUe BBIBOJIOB.
12. | duznonorus Beaene- | Mzyuenne nureparypsl. BeinmomHeHne prucyH- 8
HUS. KOB B pabouux TeTpajasx, 3arojHeHue Tad-
7M1, HanucaHue BbIBOAOB. Ilonroroska no-
KJIaJI0B.
UTOoro 90
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5 HPAKTUKYM IO JMCIHUIIVIMHE

Tema 1. BBenenne B GU3M0JI0THIO YeJI0OBEKA
Bomnpocs! 1151 caMOInoaroToBKu

Yro n3ydaer Hayka «(pU3UOJIOTHS YeIOBEKa»?
JaiiTe KpaTKyr0 XapaKTepUCTUKY METOJI0B (DU3HOJIOTHH.
Hcropus ¢pusnonoruu, oredecTBeHHAs (PU3HOJIOTUS YEIOBEKa.
Uto Ha3BIBAIOT «BO30YIMMBIMU 00pa30BaHUSIMU»?
CaoiicTBa BO30y1uMbIX 00pa30BaHUil, 3HaUCHHE IIPU U3YYE€HUH (PU3HOJIOTUH YETIOBEKA.
PaznpaxxumMocTh, BO30yAMMOCTb, BO30YKICHHE U TOPMOKEHHE.
MIIII, I1[1, omuHOYHAas BOJIHA BO3OYXKICHHMS.

Tema 2. ®u3nosorus Bo30yauMbIxX 00pa3oBaHuil

3anaTue 1

Padora 1 IlpuroroBiieHHe PeOCKONUYECKOH JIANIKH U HEPBHO-MbIIIECYHOI0 Npena-

Noook~owhE

para

MHorue (HpU3H0IIOTHYeCKHe IKCIIEPUMEHTHI MTPOBOIATCS HA JArymkax. [y mpoBeaeHus
OCTPOTO OIBITA JIATYHIKY HE00X0MMO 00e3ABMXUTh. CyIIeCTBYET HECKOJIBKO CITIOCOOOB 00€3/1BU-
JKUBaHUS, OJIHUM U3 HUX SIBJISIETCSI HApKOTH3alMs. B kauecTBe HApKOTUUYECKOTO BELIECTBA Yallle
BCEro HCMoib3ylT 3¢up. Ha Tapenky, mOKpbITYyI0 OONBIION CTEKIIHHON BOPOHKOM, TOMEIIAIOT
JSATYIIKY, TyJa K€ KJIaJyT BaTHBINA TAMIIOH, CMOYCHHBIH 3(hupoM. (B HEKOTOPEIX CiTydasx B Kade-
CTBE HAPKOTHUYECKOT0 BellecTBa UCHob3yI0T 10 % pacTBOp 3THMIIOBOrO CIUPTa, KOTOPBIN B KOJIH-
yecTBe 250 — 300 M1 HATMBAIOT B 9KCUKATOP U MOMENIAIOT Ty JISTYIIKY).

O06e3ABMKUTD JIATYIIKY MOXKHO ITyTEM BBEACHUS B MOJKOXKHBIN TUMGATHUECKUI MEIIOK
MHUOpEIAKCAaHTOB. MHOpENaKkcaHThl — BELECTBA, KOTOPbIE HAPYLIAIOT Neperady BO30YX ACHUS C
HEpBa Ha MBIIIILY, B CBA3HU C YEM BBI3BIBAIOT pacciiabiieHne CKEIETHBIX MBIIIILI.

Yare Bcero 06e3ABM>KUBaHKE JIATYIIKY TPOU3BOIAT IyTeM paspyenus [IHC — cniuanoro
u ronoBHoro mo3ra. Paspymenue [THC mpousBoasaT 1Byms crocodamu: ¢ COXpaHEHUEM TOJIOBBI
U NyTeM JAeKkanuTauuu. B oboux ciydasx JSryHIKy 3aBepThIBalOT B MapjeByl0 calderky Tak,
YTOOBI MEPEAHME JIAMKH 0KA3aJIiCh MPIKATHIMU K TYJIOBHUIITY, a 33 JHUE HAXOJUINCH B BBITIHYTOM
COCTOSIHHH, TOJIOBa ocTaeTcs cBoOoHOM. [1pu mepBoM ciocobe 00e3ABUKUBAHUS JISITYIIKY JI€p-
JKaT B JICBOU pyKe, yKa3aTeIbHBIM NaJblIeM KOTOPOI Cru0aloT roJIOBY JISATYIIKU TaK, YTOOBI MEXKIY
TOJIOBOH M MIO3BOHOYHUKOM 00pa3oBalics MPSIMOM YTroJl. 3aTeM MpenapoBaIbHOM UTIJION C HEOOIb-
IIMM HaKMMOM IPOBOJIAT 1O CPEAHEHN JIMHUU TOJIOBBI CBEPXY BHU3, IIOKA UTJIa HE COCKOJIb3HET B
HEeOOJIBIIYIO SIMKY, COOTBETCTBYIOIYIO aTJIaHTO3aThlIIOUHON MeMOpane. [IpokoioB Koy 1 MeM-
OpaHy B 3TOM MECTE, UTJIy BBOJST B MOJIOCTh Yeperna U HECKOJIbKUMU JIBIKEHUSIMU Pa3pyIIatoT
TOJIOBHOW MO3T. 3aTeM CJIeTKa U3BJIEKAIOT UIITY, HAIIPABJISIIOT €€ B I03BOHOYHBIN KaHaJl U Bpalia-
TEJIbHBIMU JABUKEHUSMHU Pa3pyllal0T CIMHHOW MO3T.

JlexanuTaluio Npou3BOAAT BBECHUEM OJHON OpaHIIM HOKHUIL B POTOBYIO MOJOCTh U OT-
CEUYEHUEM YEJIOCTH U MEPEAHET0 OTeNa Mo3ra. Pa3pes 1oipkeH NpoiTH cpasy ke 3a INIa3HbIMU
Oyrpamu. B oTKpbIBIIMIiCS MO3BOHOYHBIN KaHaJ BBOIST IPENapOBAJbHYIO UIUIy U pa3pylIatoT
CIIMHHOM MO3T.

Iesb paboThI: 03HAKOMUTHLCSA C TPHEMaMU 00€3/IBIKUBAHUS JIATYITKA U OCHOBHBIMH dTa-
MaM¥ IPUTOTOBJICHHSI HEPBHO-MBIIIIEUHBIX MIPENapaToB, HAM0O0JIee UCTIOIb3YEMBIX B Y4EOHBIX IKC-
MepUMEHTaX.

B ¢usnonoruu Bo3OyxaeHus: pabOTHI BBHIIOTHSIIOTCS MPEUMYIIIECTBEHHO C HCIOJIb30Ba-
HHEM PEOCKOTTMYECKOH JIATTKU WM, TP HEOOXOIMMOCTH TPaPUIECKON perucTpaIiiy MbIIIEYHBIX
COKpallleHHH, Mpenapara U30JIUPOBAHHOW MKPOHOKHOM MBILIIBI, COCTOSILEIO U3 MKPOHOXKHOU
MBIIIIBI, OeIPEHHON KOCTOYKH, CEIaIUIIHOTO HEpBAa BMECTE C KYCOUYKOM MTO3BOHOYHUKA.

Marepuanbl u o00opyaoBanue: HaOOp WHCTPYMEHTOB JUIS TpEMapUpOBaHUS; PACTBOP
Punrepa niis X0JI0AHOKPOBHBIX )KMBOTHBIX; JIATYIIKA; HUTKH; BaTa.

Xoa padoTbl. OCHOBHBIE 3Talbl MPUTOTOBJICHHUS] HEPBHO-MBILLIEYHOTO Mpenapara rmpuBe-
JICHbl Ha PUCYHKE. Pa3pylibTe TOJOBHOM M CIMHHOW MO3T JIATYIIKH. Bo3pMHUTE 1€BOM pyKOU JIs-
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T'YHIKY 3a 6eapa (B 3TOM MOJIOKEHUU XOPOLIO BBLAEISAETCS MO3BOHOYHUK) U TEpepeXbTe MO3BO-
HOYHUK Ha | — 1,5 cM BblIIe MeCTa OTXO0XACHUA Ta30BbIX KOCTeH. CBHUCAIOILYIO IIEPEIHIO0 YaCTh
TYJIOBUILIA U BHYTPEHHOCTH yjaiauTe. OCTaToOK MO3BOHOYHUKA KPETKO 3aXBATUTE MUHLETOM WU
J€BOU pyKOHU. J[pyruM NUHLETOM MM NMAJIbLAMH Y€PE3 MapJIl0 YXBATUTE KOXKY OKOJIO II03BOHOY-
HUKA ¥ TAHUTE €€ BHU3, YTOOBI, BEIBOPAYMBAsl, CHATH €€ C JanokK. JIanku MmojIoKuTe B YUCTYIO
yamky [lerpu u 3aneiite pactBopom PuHrepa, pyku BbIMbITh. 3aT€M BO3BMHTE Mpenapar JIeBOM
PYKO# M COTHUTE €ro Tak, 4TOObl MO3BOHOYHHUK, Ta30Bas YacTh W CBUCAIOIIUE JIATIKW HPUHSIIN
ouepranust OykBbl «II», ¥ XOpOLIO BBLAEIIACH Obl KOMUMKOBAsA KOCTb. OCTOPOIKHO BBIPEKBTE
KOITYMKOBYIO KOCTb: HOXKHMIIBI JEPKUTE FOPU30HTAIIBHO, MMAPAIIEIBHO Ta30BBIM KOCTSAM U Kak
MOYKHO OJIM)KE€ K HUM, YTOObI HE NOBPEAUTH MIYILIHE [0 HUMM CelalMIHble HEPBbl. Bripe3an
KOITYMK, Mpenapar pa3feanuTe Ha JBe M0JOBUHBL. [l 3TOro nepepekbre BOJIb CHaYala 0CTaTOK
IIO3BOHOYHHKA, a 3aTEM JJOOKOBOE COUJICHEHHE.

OpHy nanky ocTaBbTE KaK 3allacHYy0, COXpaHss ee B pacTBope Punrepa. Y npyroi nanku
HOXKHHIIAMU pa3JiefIuTe OCTaTOK T03BOHOUYHHUKA U Ta30BYIO KOCTh, a 10 Ta300€IpEHHOMY CYCTaBY
Ta30BYI0 KOCTh ynanute. Ha 3amgHeii cropone Oeapa Mo cpeaHel JIMHUY MajbllaMd Pa3/IBUHBTE
MbILIBEL. OCTOPOKHO, HE KacasCh IMHIIETOM U HOKHULIAMU HEPBA, OTACIINUTE €r0 OT OKPY>KAIOIIUX
TKaHel BIoab Oeapa no kojeHa. HepB oTBenute B CTOPOHY U OYUCTUTE OCIPEHHYIO KOCTh OT
mbl. [TonyyuBimmiics npenapart Ha3bIBacTCs PeOCKONUYECKOI 1ANKOU.

W3 Hero npu HE0OXOAUMOCTH MOXKHO MOJIYYUTh Mpenapar U30JIMPOBAHHON HKPOHOXKHON
MBIIIIBL. J[JI51 3TOT0 Ha TOJIEHH OTIENSIETCS OT KOCTH NKPOHOXHas Mblna. CHavasa rnoapesaercs
aXWJIJIOBO CYXOXHJIME, 3aTEM T'OJIEHD U JIallKa OTPE3ar0TCsl HUXKE KOJIEHA — Ipernapar roToB.

Pexomennanum kK oopMiieHnI0 padoThl: KPaTKO ONMUIIUTE NMPUEMbI 00€3/1BUKUBAHUS
JSATYIIKU, OCHOBHBIE 3TaIlbl U TEXHUKY IPUTOTOBJIEHUS PEOCKOIMYECKOM JIaKU U U30JIMPOBAaHHON
MKPOHOXXHOW MBIIIIBI IATYIIKH. Camu Npenapatsl 3apucyuTe B TETPaIsiX.

Padora 2 CpaBHeHue BO30yIMMOCTH HepBa M MbILILbI (IIPSIMOe U HelpsiMoe pa3apa-
JKeHHe MbIIIIbI)

OaHMM U3 OCHOBHBIX (PU3HOJIOTMYECKUX CBOMCTB BO30YINMBIX TKAHEH ABIIsETCS BO30OYAU-
MOCTb, KOTOpasi y pa3JIMUHbIX TKaHEH He OJJMHaKoBa. J[J1sl XapaKTeprCTUKU YPOBHS BO30YIMMOCTH
CILY’KMT MOPOT pa3ApaxeHusl, T.e. MUHUMaJbHasl CHJIa pa3paKuTes, Ipu JeMCTBUM KOTOPOH BO3-
HUKAET OTBETHAs PEAKLUS.

B skcniepuMeHTalIbHBIX YCIOBUAX Ul ONpeeIeH s BO30YAMMOCTH MBIIIIBI TPUMEHSIOT
IPSIMOH METOJI €€ pa3pakeHHUs, T.€. Pa3Apa)kKeHHE, HAHOCUMOE HENOCPEICTBEHHO HA MBILIILY.
Bo30ynuMocTs HepBa HCCIeNYIOT pa3ipakeHuEM HEPBa, MHHEPBUPYIOIIETO JaHHYIO MBIIIILY, T.€.
METOJIOM HEINPSIMOTO Pa3Apa’KEHUS MBILIIIBI.

Heap padoThl: SKCIEPUMEHTATIBHO ONPECIIUTh OPOTH BO30YK/IEHUSI HEPBA U MBIIIIIbI
HEPBHO-MBIILIEYHOTO IIpenapara JIATYIIKHA, CPABHUTh MX, CAENIaTh 3aKJIIOUEHHE O COOTHOLIEHUU
BO30yIMMOCTH y TAaHHBIX TKaHEH.

Matepuanbl u odopynoBanme: yueOHbIl snexTpoctumynstop (YIC), pasapakaromue
AIIEKTPO/IbI, HAOOp MpenapoBalIbHBIX HHCTPYMEHTOB, IIpeNapoBalibHas Jo1euKa, MapJeBble call-
detku, pactBop Punrepa, numnerka, JsArymka.

Xox pa6orbl. [IpUroTOBUTE HEPBHO-MBIIIEYHBIN Ipenapar. DIEKTPOAbl COEAUHSIOT C
KJIEMMaMH CTUMYJIATOpA. Pydky perylnpoBKM aMIUIMTYybl YCTaHABIMBAIOT Ha Hyne. [Ipemapar
MOJIO’KUTH Ha JIOIIEUKY, IOJ] HEPB €ro MOoJBECTH AeKTpoAbl. [lonaBas Ha HEPB OAMHOYHBIE CTHU-
MYJIbl C TOCTOSIHHOM JAJIMTENBHOCTBIO, HartpuMep 0,5 Mc, IOCTENEHHO YBEIUYHUBAIOT aMIUIUTYY
Y HaxoJAT TY MUHUMAIIbHYIO CUJTy pa3/IpakUTessi, KOTOpasi BI3BIBAECT €/Ba 3aMETHOE COKpallle-
HUE MBIl — 3TO U OYyZeT MOpOor pa3pakeHus AJs HepBa.

Jli1g onpezienieHns mopora pas3ipakeHus MBIl Ha He€ HETIOCPEICTBEHHO HAKJIAIbIBAIOT
AIIEKTPOJIBI, T.€. HAHOCAT IpsAMoe pasapaxkeHue. [lopor pazapaxeHuss HaXOOAT TaK ke, KaK MpU
HENPSIMOM Pa3IpakeHUH.

Pexomennanun k ogopmiieHHI0 padoOThI: ONMUIIUTE XOJ KCIEPUMEHTA, 3alMILUTE pe-
3yJIbTaThl ONBITA M MO UX AHAIN3Y JaiiTe CPaBHUTEIBHYIO OLIEHKY BO30yIUMOCTH HEpBa U
MBILIIIBL.
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Padora 3 PasnpakeHne HepBHO-MbILIEYHOI0 Npenapara pa3JIn4HbIMHU pa3IpaKuTe-
JIAMH

B ¢usnonorun npuMeHSIOTCS pa3inyHbIe Pa3pakKUTENIN: JIEKTPUUECKHE, XUMUYECKHUE,
MEXaHUYECKHe, TeMIepaTypHble U Ap. HenoctaTkn MeXaHMYEeCKOTrO M TEMIEPATYPHOrO pasjpa-
JKEHUS 3aKJII0YAI0TCS B TOM, YTO OHU IIOXO JO3UPYIOTCS U, IJIABHOE, OKa3bIBAIOT BPEJHOE JEH-
CTBHE HA TKaHHU.

XUMHUYECKOE pa3ApaKeHUE MEJIEHHO NEHCTBYET M TakK )K€ MeajieHHO cHumaertcs. Ilo-
3TOMY JEHCTBHE €r0 COXpaHsIETCs, HECMOTPS Ha MPOMbIBaHUE Mpenapata (Habao1aeTcs JNIUTeb-
HOE HENpephIBHOE COKpaiieHue Meinil). Haubonee ynoOHo snexTpudeckoe pasnpaxkenue. Ero
MIPEUMYILECTBO COCTOUT B TOM, UYTO CHJIA U JJIUTEIBHOCTh PA3ApPaKEHUs JIETKO U TOUYHO JO3UPY-
I0TCS, KOJIMYECTBEHHBIN Y4eT CUJIbI IPOCT U, TJIaBHOE, [IOBTOPHOE IPUMEHEHHUE AIEKTPUUYECKOTO
pazzipaXeHHsl HE OKa3bIBAET BPESALIETO JCHCTBUS HA TKaHb.

[Ipu u3yyeHun IEHCTBUS 3JIEKTPUUECKOIO TOKA HA TKAHb UIMTEIBHOE BPEMSI MCIIONb30-
BaJiCsl MHAYKIIMOHHBIN anmnapat J[ro0ya PeiliMoHa, KOTOpBIM MO3BOJISIT HAHOCUTH pa3apakKeHUE
OJIMHOYHBIMH 3aMbIKaTEJIbHBIMU U Pa3MbIKAaTEIbHBIMU UHIYKIIUOHHBIMU yJlapaMH UM pPUTMUYE-
CKMM MHAYKIIMOHHBIM TOKOM.

MOo’KHO HAaHOCUTh pa3paXCHUE U MOCTOSIHHBIM TOKOM OT aKKyMYJISITOpa, BBIIPSMUTES,
BapbUPYsl €r0 HAIPSHKEHUE WM CUITY TOKA, & TAK)KE JUIMTEIbHOCTh CTUMYJISILIUU.

[TonobHoe pa3apaxeHue MOCTOSIHHBIM TOKOM MOHO HaHECTH IPU IMOMOILIM rajJbBaHUYe-
CKOr'0 IUHIETA, HOXKKHU KOTOPOTO COCTOSIT M3 Pa3HbIX METAJUIOB: OJHA — U3 LIMHKA, Apyras u3
meau. [Ipy npuKocHOBEHUM HOKEK ITMHIIETAa K HEPBY 00pa3yeTcs 3aMKHYyTasl LIeTlb U3 JIByX MeTaJl-
JIOB ¥ HEPBA, UTPAIOILETO POJIb IPOBOJHUKA BTOPOro poaa. Bo3HUKarOMMK TOK U CIYKUT UCTOY-
HUKOM pa3pakeHusi MbIILbl. OOBIYHO TaJbBAaHUYECKUM MUHIET IPUMEHSETCS 1715l IPOBEPKH CO-
XPaHHOCTHU HEPBHO-MBIIIEYHOTO IIpenapara.

HcTounukoMm pasapakeHus npenapara MOXKeET ObITh U €ro BbIchixaHue. [Ipu BeicbIXaHUU
HEepBa MBIIIIA HAYMHAET CUJIBHO COKPAIAThCS, YTO CO3/1aeT MPENATCTBHE A1 paboThI ¢ penapa-
ToM. [loaTOMy HE0OX0IMMO MOCTOSIHHO CMayuBaTh Ipernapar pactBopoM Punrepa.

eab padoThI: SKCIEPUMEHTAIBHO IMOKa3aTh, YTO BO30YXJIEHHE HEPBHO-MBILIEYHOI'O
npenapara (J110060ro Bo30yIMMOro oOpa3oBaHus) MOKHO BBI3BATh JIFOOBIMU TI0 TIPUPOJIE pa3apa-
KUTEIIIMU, JOCTATOYHBIMU IO CUJIE U JUINTEIBHOCTH JIEHCTBUS.

Martepuanbl 1 000pya0BaHMe: IEKTPOCTUMYIISITOP, MIEKTPOIbl, HAOOP MHCTPYMEHTOB
JUIsl IpENapupPOBAHMS; JIATYIIKA; HUTKH; TaJbBaHUYECKHUE MMHLIETHI; CIIUPTOBKA.

Xoa pa6orsl. [IpuroroBbTe HEPBHO-MBILIEUHBIN Mpenapar (PEOCKOMUYECKYIO JIankKy); B
TE€YEHHE OIBITA BCE BPEMsI IEPIKUTE €T0 BIAXKHBIM, CMauMBasi pacTBOpoM Punrepa. Pasnpaxenne
HAHOCHTE Ha HEPB KaK MOXHO Jlajbllie OT MbIbl. [lokazaTeneM Bo30yAUMOCTH U IPOBOIUMOCTH
HEpBa CIYKUT COKPAIEHUE MBIIILI.

1. Dnexmpuueckoe pazopasiceHue.

1) PaznpakeHne HAaHOCUTCS OJMHOYHBIMU U PUTMHUYECKMMH UMIYJIbCaMHU TOKA C ITOMO-
1IbI0 Y4eOHOTO0 3JeKTpocTUMysTopa. [lonoxuTe HEpB Ha ANIEKTPO/IbI U MOCIIEI0BATENBHO UCTIbI-
TaiiTe efCTBHE HAIOPOrOBOrO OJJMHOYHOTO Pa3IpaKeHUs U PUTMHUECKOTro ¢ yacToToi 5 — 10
UMITYJIbCOB B CEKYH]TY.

2) PaznpaxkeHne raibBaHU4eCKUM MUHIETOM. Hanoxure HepB HEPBHO-MBIIIEYHOTO TIpe-
napara Ha rajlbBaHMYECKHI MUHLET U HaOII0AaliTe COKpaIeHHE MBbIIIILI.

OOparuTe BHUMaHUE Ha OBICTPOTY BO3HUKHOBEHHUS M IpPEKpallleHHs] OTBETHOM peakiuu
IpU JEHCTBUM JIEKTPUUECKOTO pa3IpakeHUs.

2. Mexanuueckoe paszopadiceHue.

BOa13u no3BoHKa yapbTe cierka o HepBy peOpoM 3aKpBIThIX HOKHULL. Y IIIUITHUTE TTHH-
neroMm. Habmroaiite cokparieHre MBIIIIL [0 BIMSHUEM 3TUX Pa3IpasKeHHH.

3. Tennosoe pazopadicenue.

Harpeiite npenapoBaibHyr0 HUITIy B rOpsiYedl BOJAE WM Ha crnuproBKe. [IpukocHuTech
HarpeTol WUriaou (He ocTpueM) K HepBy. [IpoBepbTe, COKpaIarOTCs I MBIIIIBI TIPH TaKOM JKe
IIPUKOCHOBEHUHU K HEPBY HE IIOJOIPETOMN UTIIOM.
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4. Xumuueckoe paszopadiceHue.

[Tonoxkxutre Ha HEPB HECKOJBKO KPUCTAIIMKOB MOBapeHHOW conu. OTMETbTe MOMEHT
HACTYIUICHHSI MBIIICYHBIX COKpAIICHUH U 00paTUTEe BHUMAHHUE HA UX XapakTep (CpaBHUTE C JICH-
CTBHUEM 3JIEKTPUUYECKOTo ToKa). CMoiiTe coib pacTBopoM Punrepa. 3ameTsTe, cpasy Jid mpekpa-
HIAIOTCA COKPAIICHUS MBIIIIIBI TTOCIIE CHATHS Pa3ApaKuTeNsl.

5. Pazopaosicenue sciedcmaue 8blCbIXaHusl.

Pacnionoxwure npenapar Ha JAOIIEYKE TaK, YTOOBI €ro HepB cBOOOAHO cBUcasl. CMauuBaiite
MBILIIY pacTBOpoM Punrepa, octapisis HepB CyxuM. J{okauTech MOSIBIACHHUS COKPALECHUI MBIIIILI.
CpaBHHUTE MX XapaKTep C COKPAIICHHUSIMHU MPHU ACUCTBUU ANEKTPUUECKOT0o Toka. CMOUYUTE HEPB
pactBopoM Punrepa. Ilocie 3Toro cokpaiieHus: MpIII 0OBIYHO UCUE3AI0T, TAK KaK UCUE3JIo pa3-
JIpakaroIee JIeCTBUE BhICHIXaHUsI HEPBA.

6. Brusinue Hapyuienusi npo8ooOUMOCmU.

HcnbiTaiiTe 351eKTpUUECKOE U MEXaHUYECKOE pa3/ipakeHUe, MpPeBAPUTEIHHO HAPYILUB
POBOAMMOCTH HEPBa MTyTEeM HAIOKEHHSI Ha HETO JIMTATypPhbl MEXK/1Y MBIIIIEH U AIEKTPOIaMHU.

Pexomengaunu k oopmiiennio padorsl. OMUIINTE X0/ SKCIIEPUMEHTA U CBOM HAOJIIO-
nenusi. Cuenaiite BHIBOJBI.

KouTpoJibHbIe BOpPOCHI:

Jaiite onpenenenue u KiaccuGuKaIio pa3apakuresci.

Uro Takoe BO30yIUMOCTH?

Yro Takoe mopor Bo30yaumMoctu?

Kaxkoe cooTHoIIeHnE MEXKTy BO30YIUMOCTBIO U IOPOTOM?

Yto Takoe mpsMoe U HempsIMOe pa3apakKeHUE MBIIIIIbI?

[Touemy mpu IpsIMOM pa3IpaXECHUU CKEJIETHOMN MBIIIIIBI TOPOT BO30YKICHHS BhIIIE?
[ToueMy B BO3HMKHOBEHHH BO30YXKACHUS IPUPOJIA PA3IPAKUTENS POJIU HEe Urpaetr? A
YTO SIBJISIETCS TJIABHBIM ISl 3TOT0?

Noook~whPE

3ansarue 2

Padora 4 Xponakcumerpus

JUig XapakTepUCTUKH BO30YJMMOCTH TKaHEW Ba)XXHO YUUTHIBATh HE TOJBKO MOPOTrOBYIO
CUILY pa3ipakKuTesl, HO ¥ BpeMs ACUCTBUsI pa3apaKUTeENsd Ha TKaHb. B CBA3M ¢ 3TUM JUIsl TOJTHON
XapaKTepUCTUKU BO30YIUMOCTH TKaHU B (PU3MOJIOTHIO U KIMHUKY OBLIIO BBEAEHO MOHSITHE «XPO-
HaKCHs». JTO YCIOBHAs BEJIMYMHA, OTPAXKAIOLasi MUHUMAJIBHOE BPEMS, B TEYEHHE KOTOPOTO TOK,
PaBHBIN yABOEHHOM peobase, J0KEH AeMCTBOBAaTh HA TKaHb, YTOOBI BHI3BATH €€ BO30YXK/ICHNUE.

eanb padoTbl: yOenIUTHCS, YTO OMUMO CHJIOBOTO MOPOra €CTh ellé BPEMEHHOM mopor
BO30YKAEHHSI. DKCIIEPUMEHTAJIbHO HA YEJIOBEKE MOJYyYUTh JaHHbIE CUJIIOBOTO MTOPOTa U BPEMEH-
HOW XapaKTEepUCTUKU BO30YIMMOCTH HECKOJIBKUX 00pa30BaHUM (HEPBOB M MBIIII) 7SI CPAaBHU-
TEJIbHON OLIEHKH UX BO30yANMOCTH. BO3MOXHO Takke MoaydeHHe JaHHBIX 71 IOCTPOEHUS KpH-
BOH «CHJIBI — JJINTENBHOCTH.

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

Xoa padorbl. UnandepeHTHBIN 351eKTpo 1 (aHO) YKPEIUIAIOT Ha BHYTPEHHEN TOBEPXHO-
CTH TpPEAIIeYbs, MO SIEKTPOJ KIaJyT CMOUYCHHYIO COJIEBBIM PACTBOPOM MAapJIeBYIO Cal(eTky.
HaxonsaT nBuratenbHyio Touky. J{nst aToro npubop ycraHaBiuBaioT B pexxume «IlocTosHHBIN
TOK», HampsbKeHue noaoupaercs Haamopororoe (40 — 50 B). AKTUBHBIM 3IE€KTPOOM (KaTOAOM),
XOpOILIO CMOYEHHBIM COJIEBBIM PACTBOPOM, HAXOJAAT ABUTATEIbHYIO TOUKY KaKOH-TNO0 13 MBIIIII,
Harpumep, IOBEPXHOCTHOT'O CTUOATENIs MajbIeB Ha MPOTUBOIOIOKHOM pyKe (Ha BHYTpeHHEH mo-
BEPXHOCTH IpEAIieyubs). 3aTeM, COPOCUB HaNpsizKeHHe 10 MOANOPOroBOro, MPUKIAIbIBAIOT aK-
TUBHBIH JIEKTPOJI K HalIEHHOM ABUTAaTEIbHON TOUKE U HAXOAST IOPOTrOBYIO BETMUHUHY HaIpshKe-
HUs — peobaszy. OnpeneneHne HaUNHAIOT C pa3ApakeHus cIa0bIM TOKOM, TOCTETIEHHO YBEINYNBas
€ro0 JI0 MOSIBJICHUS COKPAIIEHUS MBIl crudaTesns (JIerkue crudaTeNbHble ABMKECHUS MaJIbIIEB).
[To mkane HanmpsKEHUsI TOKA OTMEYAIOT BEJIMUMHY peoOasbl. 3aTeM MEePeKIouaroT Ipudop B pe-
UM «OJIMHOYHBIE UMITYJIbCHD» (IPHOOP aBTOMATHYeCKHM yABauBaeT peolasHbIH ToOk). [lpu
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HANPSDKEHUU TOKA, PABHOM JIBYM peobaszam, ONpeAeNsioT XPOHAKCHUIO, IOCIIeIOBATEILHO YBEIH-
YuBas JJIUTEIBHOCTh Pa3IpakeHUs 10 KCKOMOTO oporoBoro 3HaueHus. [Ipu onpenenenuu xpo-
HAaKCUM OTBETHAsl PeaKIusl JOJKHA OBbITh TAKOW € MHTEHCUBHOCTH, KaK M NPU HAXOXKICHUU
peobasbl.

AHaJOrM4YHO ONIpPENENSIIOTCS I0Ka3aTeau peoda3bl U XPOHAKCHU OJIHOTO-/IBYX HEPBOB
PYKH, COOTBETCTBEHHO Hail[sl TOUKH JUIS HAWIYYILIEro MCCIeJ0BaHUs MX (COTJIaCHO CXeMe Ha
yueOHOI Tabnuie).

Jj1s TOCTpOEHUS] KPUBOM «CHIIBI — ITTUTENILHOCTH 110 JII0OOMY U3 paHee MCCIeIOBAHHbIX
00BEKTOB HA/IO B3SITh 3 — 4 3HAYCHUSI BEJTUYMHBI CUJIBI Pa3pakUTENIs B IIpe/iesiaX OT ABYX peodas
JI0 OJTHOM U JJIs KaX0M U3 HUX HAWTH OPOTOBYIO JUIMTEIBHOCTD AecTBUA ToKa. [1o BenmnunHam
CHWJIBI Pa3JIPKUTENICH U COOTBETCTBYIONIUM MM JITUTEILHOCTH ACHCTBHSI, HEOOXOIUMOM IS BO3-
OyX/IeHUs, B IPSIMOYTOJIbHBIX KOOPJMHATAX HANTH TOYKU, COSUHUB KOTOPBIE TOCTPOUTE TUIIep-
0OJIMYECKYIO KPUBYIO.

Pexomennauuu k opopmiieHn0 padoThl. 3aUIINTE B TETPAAb X0/ paObOThI, HallIeHHbIE
3Ha4YeHUs Pe00asbl U XPOHAKCHH.

KoHTpoJibHbIE BOPOCHI:

1. O kakux cBOMCTBax BO30YIMMBIX TKaHEU MO3BOJISIET CYyIUTh XPOHAKCHUS?

2. Kak cooTHOCATCS MEXIy cOOOM 3HAUEHHsI XPOHAKCUU M YPOBEHb BO30OYIUMOCTH?

3. Kakyro 3aBUCUMOCTb WILTIOCTPUPYET KPUBASI CHUITBI — THTEITLHOCTH?

3ansarue 3
Tembl nokJIa710B
1. OTKpbITHE OMOITIEKTPUICCKUX SBJICHUI
2. OmneiT MatTeyun

PatGora S Habionenue 0M03/1eKTPUYECKUX SIBJICHU

B TranHsax xuBoro opranusma ¢ XX Beka BbIACNAIOT ABa BUJA ANEKTPUUECKON aKTUBHO-
CTH: IOTEHI[MAJIbI TOKOS ¥ MOTEHUHANbI eicTBU. [IoTeHInanom nokost Ha3pIBalOT Pa3HOCTH TO-
TEHIMAJIOB, PETHCTPUPYEMYIO MEXKIY MOBPEKICHHBIM U HEMOBPEKICHHBIM Y4aCTKaMM TKaHHU.
[ToreHnuanoM AEMCTBUSI — PA3HOCTH MOTEHIIMANIOB, PETUCTPUPYEMYIO MEXKAY BO30YKIEHHBIM U
HEBO30YX/CHHBIM y4acTKaMH TKaHH.

Bo3HuKHOBEHME pa3HOCTH MOTEHIMATIOB MEX]1y OBPEKIEHHBIM M HEOBPEKIEHHBIM
y4acTKaMHU HEpBa, a TaKKe MEXKIY €ro BO30yXIeHHBIM U HEBO30YKI€HHBIM y4yacTKaMu, ObLIO
JI0Ka3aHo onbITamu ['ansBanu u Mareyduu.

ean paboThl: pojenaTh Kiaccuueckue onbITe ['anpBanu 1 MaTteyuun; HaOIIOAaTh 1M0-
TEHIUANBI aJbTepalui (IOBPEXKACHUS) U TIOTEHIIUANBI JEHCTBHUS OMOIOTHYECKUM METOJIOM (C To-
MOIIBIO PEOCKOMTNYECKON JaNKy JIATYLIKH).

Marepuanbl u od6opynoBanue: YIC; 31eKTpOAbL; JIATYIIKA; CTEKJISIHHBIA KPIOYOK; Tallb-
BaHWYECKUI MUHIIET; HAOOP UHCTPYMEHTOB IS penapupOBaHHUsL.

1. Iepgvuit onvim I'anveanu.

[lepssiit onbIT ["anbBanu ObLT TOCTaBNIEeH B 1786 I. Ha npenapare 3aJHUX JANoK JATYIIKA
MIPH UX pa3paKeHUH MUHIIETOM, OpaHIIIM KOTOPOTO CJENIaHbl U3 BYX Pa3HBIX METANIOB — ITUHKA
u Meu. [IpukocHOBeHne OpaHIIaMH MUHIETa K HEPBY BHI3bIBAET COKpalleHue jamnok. Ha ocHo-
BaHUU 3TUX HaOmoieHu# ["anbBanu BbICKa3al MBICIb O CYIIIECTBOBAHUU «OKUBOTHOTO DJIEKTPUYE-
ctBa». Ho BonbTa gokasai, 4To B 3TOM ONbITE NPUYUHON COKpAILIEHUS JIANOK JISATYIIKH ObLI TOK,
BOZHUKIIUN MEXAY ABYMS Pa3HbIMU METaJJIAMU.

Xon padorsl. [IpuroToBsTe npenapar, COCTOSIIUNA U3 HUKHEN 4aCTH ITO3BOHOYHHUKA U CO-
€MHEHHBIX C HEH JlanoK. PaccMoTpuTe HEpBHBIE KOPEIIKH, UAYIIME C JBYX CTOPOH BAOJb KOII-
ynKa 1 obpasyromire Ha Oeape ceganuuiHble HepBhl. [loaBenuTe mox o6a mydyka MeJHYO MPOBO-
JIOKY TajJbBaHUYECKOrO IMHUHIETA, 4 UMHKOBOM IUIACTUHKOW NPUKACANTECh K MBIIIAM JIAIoK.
Hab6nronaiiTe mpu 5TOM HHTEHCUBHOE COKPAIIICHHE JIATIOK.

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

Bropoii onbiT 611 ipoaenan ["anpBanu B 1794 1. 6e3 meramuioB. [IpunoiHsB HEpB HEPBHO-
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MBIIIEYHOTO IIpernapaTa CTeKJISHHBIM KPIOUKOM, OH HaOpachIBajl €ro Ha MOBPEXKICHHBIN y4acTOK
MBIIIIBI M HAOJI01a11 ee cokpaleHue. Tak OblI0 10Ka3aHO HATHUKe «OKMBOTHOTO AJIEKTPUYECTBA
— TOKa IOKOSI.

Xoxa padorsl. [IpuroroBeTe pEOCKONUUYECKYIO JIANKY U3 MOJOBUHKH MPEIIIECTBYIOIIETO
npenapara. Cierka nopaHuB MKPOHOXKHYIO MBIIIIY OKOJIO aXWJIJIOBA CYXOXKHJIMSI, C TIOMOIIbIO
CTEKJISTHHOTO KpIOouka ObICTpO HaOpochbTe HEpB Mperapara Ha MOPAHEHHBINH YYacTOK MBIIIIIB;
HaOmoaiTe ee cokpaienue (Puc.6.).

3. Onbim 6mopuyHo20 COKpaueHus

Mareyuuu B Hayase 19 Beka He TOJIbKO MOATBEPUI MIPEANnoaokeHue ['aapBanu o cyie-
CTBOBAHUH (OKUBOTHOT'0» 3JIEKTPUYECTBA, HO M MPEICTABUI APYIHe J10Ka3aTeIbCTBA HATUYUS
ouonoreHnuanoB. OHUM U3 HUX OBUT OMBIT, 3PEKT KOTOPOTO MOTYyYHI HA3BaHHE «BTOPUIHOTO
cokpaienusi». Marreyuu B 1840 r. mokasai, 4To COKpaIllEHUE MBI HEPBHOIO Mpenapara Mo-
KET HACTYNHTh, €CJIM HEPB 3TOTO IMpernapara HAOpOCUTh Ha COKPAIIAIOIIUECS MBIIIIBI APYrOro
HEPBHO-MBIIIIEYHOTO Mpemnapara. Ha ocHoBaHMM 3TOT0 OBLIO CAETAHO 3aKJII0UEHUE, YTO B MBIIIIIE
pu ee BO30Y)KIEHUU BO3HUKAIOT TOKH, KOTOPbIE MOTYT CTaTh pa3JIpa)kKUTENEeM JUIsl APYroro
HEPBHO MpernapaTa. DTU TOKU ObUIM HA3BaHbBI «TOKAMU JICHCTBUSY.

Xona padotsl. [IpuroroBsTe BTopyro peockonudeckyto yamky. [lonoxure ob6a npenapara
Ha MpenapoBabHyI0 Joiieuky. [loMecture HEpB OHOrO Ipenapara Ha JIEKTPObI AJIEKTPOCTH-
MyJISITOpa, @ HEPB JIpyroro npemnapara — Ha MbIIIIY TOJIEHH [epBOro mpemnapara. Pasapaxaiite
HEpB MepBoro npenapara purMmudeckuM (5 — 10 I'1y) Tokom, OTMEThTE COKpalieHHe 00eHX JIaTnoK.

Pexomennauun k opopmienuro padorbl. Onumure padoTy U HAOIIOACHUS B TETPAIH.
Crenaiite 3aprCOBKH MpenapaToB Bcex TPEX ombITOB. JlaiiTe coBpeMeHHOE 00bsICHEHHE HAOII0-
JaeMbIX Y PEKTOB.

KoHTpoJibHbIE BOPOCHI:

1. O6bsacHUTE NPUYMHBI BOSHUKHOBEHHS COKPAIIEHUS MBIIII B [IEPBOM OnbITe ["anpBaHu.

2. OOBsicHUTE NPUYMHY COKpAIIEHUs MpernapaTa BO BTOPOM OIIBITE.

3. B 1eM npuunHa COKparieHusi BTOPOi JIalku B onbITe Mareyyun?

Tema 3. ®u3no0rust HEPBHOM CHCTEMBI
3andarue 4
Tect «Bo30yaumbie oopazoBanus» (10 MuHyT)

Padora 6 Ananu3 pedieKTOpHOM AyTH

OTBeTHas peaklids OpraHU3Ma Ha pa3[pa)k€HUe, MPOTEKaolas MpU y4acTUU LIEHTpallb-
HOU HEpBHOM CHCTEMBI, Ha3bIBaeTcs pediekcoM. B ocymecTBienuu mo60i peduieKTopHON peak-
IIMU IPUHUMAET y4acTHe MSITh 3BEHbEB: perenTop, ahepeHTHbINH MPOBOASAIINN MYTh, LIEHTPAIIb-
Hasi HepBHasl cuctema, a3 depeHTHbI nmyTh, a3pdexTtop. [IpocTeiine pedaekTopHble 1yTH CIIMH-
HOMO3TOBBIX PEQIICKCOB ABYX- U TpexHeWpoHHBIE. [0 nByxHEHPOHHOU pedIEeKTOPHOM Iyre OCy-
IECTBIIAIOTCS CYXOKMIbHBIE pediiekchl. Penentop u 3¢ dextop Takoii pedieKTopHON YTy JIeKaT
B OJIHOM U TOM € OpraHe (peLenTop JeKUT B CyXO0KHINN TOU K€ MBI, KOTOpas OTBEYaeT Ha
pazapaxkenue). B moboli peduiekropHol nyre addepeHTHbIH nyTh ocyliecTBiseTcs no adde-
PEHTHOMY HEHPOHY, T€JI0 KOTOPOTo JEKUT B CHUHHOMO3IOBOM ranriuu. LlenTpanbHoe 3BeHO pa3-
JUYHBIX peQIIEKCOB MPEACTaBIECHO MO-pa3HOMY. B nByxHeWpoHHOM nyre akcoH addepeHTHOro
HelpoHa MOJIXOIUT K Ty KJIETKH U JeHApUTaM 3P dEepeHTHOro HeHpOoHa B MEPEAHUX porax CIUH-
HOTro Mo3ra. B TpexHelpoHHOI peduieKTOpHON Ayre B LIEHTPaIbHON HEPBHOW CUCTEME PaCIoJIo-
’KEH BCTAaBOYHBIA HEHPOH, TEJIO KOTOPOTO JISKHUT B 3aIHUX porax cnuHHoro mo3ra (Puc.8.b). B
CBOIO OYepe/lb, aKCOH BCTABOYHOT'O HEHpPOHA MOJIXOAUT K Tery 3ddepertHoro Helipona. Muoro-
HelpoHHAas pedIeKTOpHAas Ayra UMeeT OO0JIBIIIOE KOJIMUYECTBO BCTABOYHBIX HEHPOHOB. D depeHT-
HBIU IyTh JH000r0 pediekca uaet mo 3pdpepeHTHOMY HEHPOHY, TETI0 KOTOPOTO JISKHUT B MEPETHUX
porax CHMHHOTO Mo3ra. BoJbIIMHCTBO peQIeKTOPHBIX PEaKIUil OCYHIECTBISETCS MO MHOIO-
HEHPOHHBIM PE(PICKTOPHBIM TyraMm.

PednexropHas peakuust MOXKET MPOXOJUTh TOJIBKO MIPHU YCIOBUU LIEIIOCTHOCTH BCEX 3Be-
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HbEB peduiekTopHOM nyru. Ecnu HapyieHo XOTh OJHO W3 HUX, pe(IeKTOpHas peakuus HeBO3-
MOJKHA.

Lesab padoThl: SKCIIEPUMEHTAIBHO MOKa3aTh CTPYKTYPY peIeKTOPHOM Ayru U HE00XO-
JUMOCTb LIEJIOCTHOCTH €€ 3BEHbEB ISl OCYLIECTBICHUS PE(IIEKCOB.

Matepuajibl 1 000pyaoBaHue: HAOOp MHCTPYMEHTOB ISl IPENapupoOBaHUs; ILTATUB C
3aKUMOM U TIpoOKoif; 0,5 % pacTBop cepHO KHUCIOTHI; (DUIbTpOBaNbHAs Oymara, Hape3aHHas
kBafpatukamu 1o 0,25 cM?; cTakan ¢ Bojoif; 1 % pacTBOp XJIOPHMCTOrO Kalaus MIIM HOBOKAMH;
HUTKU, JIATYIIKA.

Xoa padotsbl. [IpUroToBbTe CIMHHOMO3IOBYIO JIATYLIKY, T.€. JATYLIKY C pa3pylIEHHBIM
TOJIOBHBIM U COXPAaHEHHBIM CIMHHBIM MO3roM. IlonseceTe ee Ha ImITaTUBE, MPUKOJIOB HUKHIOKO
4eJIoCTh OyIaBKOW K MpoOKe, 3axaroil B aepkarene. Ha mpaBoit namnke B1osb 6eapa oTmpenapu-
pYHTE CelauILHbII HEPB U BO3BMUTE €r0 Ha JINTaTypy.

OCTOpPOKHO MOIIMIIBIBAS JIANKY MUHIETOM, YOIUTECh, 4TO oneparus Ha Oeape He Hapy-
IIKJIa CIOCOOHOCTB JIATYIIKY OTBEYATh HA Pa3/ipaKeHHE.

1. ITonoxxure Ha KOXKY TOJICHHU MPABOH JIAIIKK KYCOUYeK (PHIBTPOBATIbHON OymMaru, CMOYeH-
Hoi 0,5 % pacTtBOopoM cepHOH KUCIOTBI. OTMEThTE peIIEKTOPHYIO PEaKLUI0 Ha pa3Ipa’keHue
KOXH KucinoToi. [locie kaxxaoro paszipakeHust KUCIOTY HY’KHO CMbIBAaTh, OIIyCKasl JIAIIKY B CTa-
KaH C BOJIOH (He 3aTparuBaTh 0eApo ¢ pa3pe3oM Koxu!).

2. Ha ronenu Toi ke JanKu BBIPEXKbTE KycoueK KOk, OUIbTpoBabHYIO OYMaXKKy, CMO-
YEHHYIO KUCIIOTOM, OCTOPOKHO MOJ0KHUTE Ha OOHAYKEHHBIM y4aCTOK MBIIILBI, HO TAK, YTOOBI KHC-
JO0Ta HE Iomnaja Ha KoKy Janku. OTcyTcTBHE PEQIIEKTOPHON peakluy OOBICHIETCS TEM, YTO
MBILIIBI B OTJINYME OT KOKU HE UMEIO PELENTOPOB, PEArUPYIOLIUX HA KUCIIOTY.

CMBIB KHCJIOTY C MBIIIIBI, IIPOBEPHTE, COXPAHUIACH JIH pe(IeKTOpHAs peaKiys Ha pas-
JIPAKEHUE KOKHU.

3. Habnromaiite pedieKTOpHYIO peakiiiio TOH e MPaBoi JIanKu (C OTIpenapupoBaHHBIM
CeJIaIMILIHBIM HEPBOM) NP OMYCKAaHUHM KOHYHUKOB €€ MaJIbLIEB B KUCIIOTY.

OCTOpOKHO NPUIIOAHUMUTE OTIPENAPUPOBAHHBIA CENATMILIHBIM HEPB U IMOJIOXKHUTE MO
HEro BaTKy, CMOYEHHYI0 HOBOKaMHOM WJIM PAaCTBOPOM XJIOPUCTOTO Kajus. DTH BEUIECTBA Hapy-
HIAl0T IPOBOIMMOCTb HEPBA, IPUUEM CHavasla BHIKIII0YatoTcs ad(hepeHTHbIE (LIEHTPOCTPEMUTENb-
HbI€) BOJIOKHA, a 4yTh M03:kKe AP PepeHTHbIE (IEHTPOOEKHBIE).

[Tocne HanoxeHust Ha HepB HOBOKaWHa Kaxkble 30c mpoBepsiiTe HaTn4Ke pedaeKTOpHOM
peaKkIMy Ha pa3ipakeHHe JIanku KUcIoToil. McuesnoBeHne pedieKTOpHOH peakluu yKa3blBaeT
Ha TO, YTO YYBCTBYIOIIME BOJIOKHA IIOJHOCTHIO YTPATUIIH TPOBOIUMOCTb.

4. Tomuac s»ce nocne ucuesnogenus peghiexca pyu pa3apaxeHUH MPaBoi Janku pasapa-
JKalTe KUCITOTOU JIEBYIO JIANKY, HAOIOasi peakIuio MpaBoil. 3aTeM MOJI0KHUTE Ha KOXKY CITUHBI
OyMa)kKy, CMOUYEHHYIO KHCI0TOH. OTMEThTE, YTO B TOM U B JIPYrOM ciydae B pe(eKTOpHOH pe-
aKIIMM y4acTBYIOT 00€ JIanKu. DTO TOBOPUT O TOM, UYTO MPOBOJUMOCTh JABUTaTEIbHBIX BOJIOKOH
IIPAaBOM JIAIIKK elle coXpaHeHa. KnucinoTy ¢ KoKy CIIMHBI yaJInTe BaTKOM, CMOUEHHOMU B Boze. JIs-
TYUIKY MOTPYKaTh B BOAY HE CIEAYET, YTOOBI HE OMEIIAaTh JajbHeilell HOBOKauu3alluu HepBa.

5. llpogomxkas HaOIOAEHNUE, OTMETHTE MOMEHT HMCYE3HOBEHHs pedICKTOPHOM peakuuu
MIPaBOM JIANIKY MIPU pa3ApaXKeHUH JPYToi JanKy WK KOXKU CUHBL. Eciau peduiekTopHble peakiun
JUIUTEIIEHOE BpPEMS HE UCUE3al0T, HapylIbTe MPOBeIeHHE BO30YKICHHUS 110 IBUTATEIbHBIM BOJIOK-
HaM IyTeM Mepepe3Ky CeAATUIIHOTO HEPBa.

VY6enureck, 4To MOCIE TAKOH Mepepe3Ku Mpapast JIalka He BCTYNAeT B pEakIUio PH HaHe-
CEHUU pa3IpakeHHH C JIIOOBIX YIaCTKOB KOXKH.

OTMeThTe, KaK M3MEHSAETCS] TOHYC MBIIIILL IPAaBOM KOHEYHOCTH I1OCIIE IIEPEPE3KU CENaTHILL-
HOT'O HEpBa.

6. Paznpaxas neBylo Janky KUCIOTON MIIM MOIIMIBIBAHUEM NMUHIETOM, HaOIIoalTe ee
pedIESKTOPHYIO PEAKITHIO.

Pa3pyiibre ciuHHOM MO3T, BCTaBUB IPENapoBajIbHYIO UTJTy B CHMHHOMO3I0BOM KaHai. OT-
METHTE MOJHOE UCUE3HOBEHUE PEPICKTOPHBIX PEAKIIMH.
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Pexomenaanuu k opopMIiIeHHI0 pad0ThI. 3aIIUIINUTE B TETPAAN OCHOBHBIE 3Tallbl BHINOJ-
HEHMs SKCIIEPUMEHTA, CBOM HAOJIIOICHUSL. AHAIM3UPYS SKCIIEPUMEHT, IPUBEANTE JOKA3aTEIbCTBA
ydacTusi B pe(hIeKTOPHOIN peakiuu Kaxa0ro 3BeHa pedaekTopHoi ayru: peuenrtopa, ahdepeHt-
HOT'O BOJIOKHA, IIEHTPaJIbHON HEPBHOU cHCTeMBI, 3(p(pepeHTHOro BOJIOKHA.

Pabora 7 3akoH M30,1MPOBAHHOIO NPOBeAeHNUS BO30YKICHHS 110 HEPBHOMY BOJIOKHY

B coctaB kaxx0ro HepBa BXOAUT 0OJIbIIOE KOJMUYECTBO BOJOKOH Kak ap(epeHTHBIX, TaK
u 3pdepentHbix. Ho B cocTossHUN BO3OYKICHNUS MOKET HAXOUTHCS TOJIBKO YaCTh BOJIOKOH, TaK
KaK MMITYJIbCBI, PACIIPOCTPAHSACH 110 HEPBHOMY BOJIOKHY, HE MEPEXOAAT HA COCEIHUE BOJIOKHA.
N3omupoBaHHOE NpoBeAeHHE BO30YXICHHS 0OecreunmBacT MHUEINHOBasg 00oyiouka. B ombiTe
MOYKHO ITPOHAOJIIOAATh IPOBEACHUE BO30YKI€HHS 10 OT/IEIbHBIM ITy4KaM BOJIOKOH CEaIUIIHOIO
HEpBa, €CJIM pa3paxaTb pa3/ielIbHO BXOSALINE B €M0 COCTaB KOPEILKH.

Lean padoTbl: yOeqUThCS B CIIPABEUIMBOCTH 3aKOHA U30JUPOBAHHOTO IIPOBEICHUS BO3-
OyX/1€HU 110 HEPBHBIM BOJIOKHAM.

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

Xoa padotsbl. JIArymky o0e3aBUKUTh pa3pylIEHUEM I'OJIOBHOTO U CIIMHHOrO Mo3ra. [le-
pepe3aTh MO3BOHOYHHUK, OT/AEIUB 3alHUE JBE TPETU TYJOBHINA, U TIIATEIbHO OYMCTUTH OT BHYT-
peHHocTel cenanuinbie HepBbl. [Ipenapat nongoxxure Ha 101IeYKy OpPIOLIHONW CTOPOHOM BBEPX U
3aukcupyiiTe 3a M03BOHOYHUK OylaBKaMu. PaccMOTprTe CIUHHOMO3TOBbIE KOPEILIKH, 00pa3yro-
mye cefauiiHblid HepB. CTEKISIHHBIM KPIOYKOM BBIJEJIUTE, U BO3BMHUTE HA JIUTaTyphbl pa3HOTO
[IBETa TPU CTBOJIMKA M3 COCTaBa CEAANMUIIHOIO HepBa. Pa3npakaliTe mocCaen0BaTENbHO KaX bl
KOPELIOK ITOPOTOBBIMM ISl HUX UMITyJIbcaMH ¢ yactoToi 5 ['n. I[Ipm pasapakeHnn Kaxx10ro cTBo-
JaMKa oOpaTUTe BHUMaHUE HA XapaKTep JABUKEHUH, KaKUe IPYIIbl MBI COKPALIAI0TCs, KaKoBa
MHTEHCUBHOCTh COKpamieHuid (OHM pa3nuuHbl). Ecin Obl BO30YKIIEHHE MEPEXOIMIO OT OJHOTO
BOJIOKHA Ha COCE/IHUE B COCTABE CEAAIUIIHOrO HEpPBa, TO HAOIIOAAEMOro pa3HooOpa3ue JABHXKe-
HUM He ObUIO ObI B CBSI3U C HAPYIIEHUEM «aJIPECHOCTU» JOCTABKHU K MBIIIIAM 3P PEPEHTHBIX M-
ITyJIbCOB.

Pexomengaunu k opopmjieHUI0 PadoThl. 3anumuTe padoTy B TETPaab, MOJIPOOHO 3a-
(bUKCUPOBAB XapaKTep COKPAIECHUIA MBI IPU CTUMYJISILUHN KaXJOT0 KOPEeLIKa CeJaIUIIHOTO
HepBa. [Ipoananu3uposas, caenanTe BbIBOI.

Padora 8 3akoH 1ByCTOpPOHHEr0 NpoOBeAeHUsS BO30YKICHHA 110 HEPBHOMY BOJIOKHY

HepBHble BooKHA CITOCOOHBI TPOBOJUTH BO30YXIeHHE B 00€ CTOPOHBI OT MECTa HaHece-
HUS pa3IpakKeHUs.

Heab padorsl: yOeaUTHCS B TaKOW BO3MOXHOCTHU MPOBENEHUS BO30YXKIEHUS dKCIIEpH-
MEHTAJIBHO.

Marepuanbl U 000py/i0BaHue: CTUMYJISTOP; AJIEKTPO/bI; MPEenapoBaJIbHbII HAOOp MH-
CTPYMEHTOB; IpenapoBabHas JIOIIEYKA; CTEKJISHHBIA KPIOUOK; MapiieBble cal(eTKH, pacTBOP
Punrepa, narymka.

Xona padorsl. ['0TOBAT mpenapar 3a1Hel Janku JIATYIIKH, TOBOPaYUBalOT Oeapo 3aaHen
MOBEPXHOCTHIO KBEPXY U JBYMs OOJBIIMMHU MajlbllaMU Pa3JBUTAIOT MBILIIBI Oepa, HaXOiT ce-
JAINIIHBIA HEPB. 3aTEM OCTOPOXHO MPUIIOJIHUMAs CTEKIISSHHBIM KPIOYKOM HEPB, OTIPENAPOBBI-
BalOT €ro B HWXHEH TpeTu Oenapa. [IpenapoBky HEepBa HEOOXOAMMO MPOBOJIUTH TaK, YTOOKI TIO
BO3MOXKHOCTH COXPAHHUTh OTXOJSIINE OT HETO BETOUKH K YeThIpexriiaBoil mplie 6enpa. [Tocne
TOTO KaK HepB OTIPENapoBaH, MOJ HEro MOJABOAST OpaHIy HOXHHI] U MEPepe3aroT MBI U
OepeHHYI0 KOCTh MAaKCHUMAJIbHO OJIMKe K KOJIEHHOMY cycTaBy. Temnepb royieHb u 0eapo coeu-
HEHbI MEXIy COOON TONBKO C MOMOUIBI0 CeJaNUIHOrO HepBa. [Ipenapar ykiaapIBaloT Ha J10-
IIEUKY, @ HEPB KJIAAYT Ha 3JIEKTPOJbI OT CTUMYJATOpa. Pa3paxkaroT HEpPB CBEPXIIOPOTrOBBIM TO-
KOM M HaOJIOAAa0T OAHOBPEMEHHOE COKpAIIleHHE MBIIIIL Oe/ipa v roJIieHH.

Pexomennanum k opopmiieHuo padorbl. OnummuTe X0 padoThl, 3apUCYITE UCIOIB30-
BaHHBIM IIpenapar ¢ NOABEACHHBIMU IIOJ HEPB pa3Ipa)kalolMMU 3JICKTpoAaMH. B BeiBOozIE OT-
METBTE, YTO JOKA3bIBAECT IPOBEJCHHBIN OIBIT.
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Padora 9 3akoH ¢pu3nonornyeckoi HeJOCTHOCTH HEPBHOIO BOJIOKHA

Pacnpoctpanenue Bo30yxA€HUS 110 HEPBHOMY BOJIOKHY BO3MOKHO TOJIBKO B TOM CIIy4ae,
€CIIM COXpaHEeHa ero aHaToMu4eckast M (PU3NOJIOTHUECKast EIOCTHOCTh. [Ipu mepeBsizke HEpBHOTO
BOJIOKHA, €r0 OXJIAKJCHUU WU BO3JIeHCTBUN (hapMaKOJOTMUYECKUX BELIECTB HapymaeTcs Gu3nuo-
JIOTUYECKasl LIEIOCTHOCTh HEPBHOI'O BOJIOKHA, &, CJIEJOBATEIbHO, U €TI0 IPOBOJIUMOCTb.

Iesan padoThl: yoenuThCsi B HEOOXOUMOCTH (PU3NOJIOTUUECKOM LIEITOCTHOCTH HepBa AJIs
HOPMAaJIbHOT'O TIPOBEICHUS BO30YX/IEHUS 110 HEMY SKCIIEPUMEHTAIBHO.

Matepuabl 1 000pyI0BaHUE: CTUMYJISTOP, 3JIEKTPOJIbl, NPENapOBaIbBbIi HAOOP HMH-
CTPYMEHTOB, IIpenapoBalibHas JOIeUKa; BaTa, pacTBop Punrepa, 2 % pacTBop HOBOKamHa WU
3% pacTBOp aMMHaKa; JISATyLIKA.

Xon pa0orbl. IIpUroToBUTH HEPBHO-MBIILIEYHBIN IpenapaT (PEOCKOMUYECKYIO JIAIKY).
HainoxxuTh HepB Ha 3JIEKTPOABI U BKIKOYUTE CTUMYJIATOp. Habmro1aroTes cOKpaleH s MbIIIIL ITpe-
napara. 3aTeM Ha CPeIHUH y4acTOK HEepBa HAKJIa/bIBAIOT BATHBIHN KI'yTHK, CMOYEHHBIN 2 % pac-
TBOPOM HOBOKanHa (MJIM pPacCTBOPOM aMMHaKa). BHOBb BKIIIOYAIOT CTUMYJIATOP uepe3 Kaxabie 30
C JI0 TeX 0P, [T0Ka HE IPOSIBUTCS OTCYTCTBUE OTBETA Ha pasjipakeHue. [locie 3Toro BaTHbIN Kry-
TUK OBICTPO YAAJHTh, a IpenapaT nepeHecty B pactBop Punrepa. Uepe33 — 5 MUH BHOBB IEpHO-
nudecku (depes 30 ¢) pazpakaroT HEPB TOKOM, IT0Ka HE MOSABSITCS COKPAILEHUs MBIIILI.

Pexomennanun k ogopmiieHHI0 padoThI. 3alpOTOKOJIMPYWUTE OIBIT, 3AIUIIUTE aHAJIH-
TUYECKHE PACCYKJICHHSI IO CBOMM HaOJIIOICHUSAM U OOBSICHUTE, 0YeMY HapylieHHe (pu3n0IoTu-
YECKOW LIEJIOCTHOCTU HEPBA IIPUBOJIUT K HAPYILIEHUIO €r0 IPOBOAUMOCTH.

Padora 10 Hadronenune nocienoBarebHoi cymmanuu Bo30y:xaenuns B [IHC

OnHO U3 Ba)KHEHIIUX CBOMCTB HEPBHOTO LIEHTPA — CIIOCOOHOCTh CYMMHPOBATH MOAIIOPO-
roBble UMIYJIbChl. KaXkablii TOAOPOrOBbIil UMITYJIBC CO3JAE€T B IOCTCUHANITHUECKUX MeMOpaHax
HEHPOHOB HEPBHOTO LIEHTPA MECTHYIO MOANIOPOTOBYIO JEMOISPU3ALIIO, TTOBBIIIAIOILYIO BO30YAU-
MOCTb. IlocTynast B HEPBHBIM LEHTP C ONPEACICHHON ONTUMAJIBHON 4acTOTOM, IOAIOPOTrOBbIE
UMITYJIbCHl BBI3BIBAIOT CYMMALIMIO BO30YXKAAIOUIMX MMOCTCHHANTHYECKHX IMOTEHIMAJIOB, YTO B
UTOTE IPUBOIUT K MOSBICHUIO paclpocTpaHstonierocs 3p¢pepeHTHOro Bo30y K A€HUsI 1 BOZHUKAET
OTBETHAsl peaKLusl.

Paznuuaror cymMManuio nocieoogamenvhyio WA BPEMEHHYIO U npocmpancmeennyio. O
NIOCJIEA0BATENBHON CyMMAIIMH FOBOPSAT B TEX CIIy4asX, KOTJ1a OTBETHAsl PEAKLUS IIOJIydaeTcs Imy-
TEM MOBTOPHOI'O MOJMIOPOTrOBOTO pa3apa’K€HUsI OJHOTO U TOTO ke ap(HhEepeHTHOT O MyTH.

Heasb padoTbl: HaOMOJATh HAa CHMHAJIBHOM JIATYIIKE MPOSBIEHHE IMOCIEA0BAaTEIbHON
CyMMalll{ BO30Y>KJ€HHS B HEPBHBIX LIEHTPaX.

Matepuaibl 1 000opy10BaHHe: HAOOP MHCTPYMEHTOB JJIsl MpeNapupoOBaHUs; IUTATUB C
3aKMMOM U TIPOOKOM; 3IEKTPOCTUMYIISITOP; TOHKHE U30JMPOBAHHBIE TPOBOJIOYKU BMECTO dJIEK-
TPOJOB; JIATYIIKA.

Xona padotsl. [IpuroroBeTe CiMHANBHYIO JIATYIIKY U [TOJIBEChTE €€ Ha mmrTatuse. [Ipuco-
€IMHUTE K CTUMYJIATOPY JIBa poBoja. MIx cBOOOIHBIE KOHIIBI, OYMILIEHHBIE OT U30JISIIUHN, HAMO-
TaliTe BOKPYT TOJI€HH Ha PAaCCTOSIHUM 1 CM JIpyT OT jApyra.

Pa3znpaxkas mpenapar yCHIMBAIOIIMMHCS OJUHOYHBIMU JJIEKTPUUECKMMH HMITYJIbCAMH,
ompeneauTe mopor pedrekTopHOoI crudaTenTbHON peakiuy Janku (He MPUHUMANWTe BO BHUMaHUE
B3/Ipar¥BaHMsI MBILIL] TOJIEHU U CTOIIbI, 3aBUCAILIME OT HEMOCPEACTBEHHOIO Pa3ApaKEHMs MBIIIIL]
1 3QPEepeHTHBIX BOJIOKOH — HYXHO MOJIY4UTh peduiekc crudbanus janku!).

ITocne TOrO MIAaBHO CHU3BTE CUITY OAMHOYHBIX pa3pakeHUi 10 MOANOPOroBoil (1 pe-
drnekca!). Yoeaurech, 9TO OJMHOYHBIC UMITYJIBCHI HE BBI3BIBAIOT pediekca. [locne sToro Hane-
CHUTE JJIUTENbHOE pa3ipaKeHne TOM jke CHIIbI, HO ¢ yacToTol 5 — 10’y — crubaTenbHbIi peduiekce
MPOSIBUTCA.

Pexomenauum K opopMiIeHHI0 padoThl: ONUIINUTE pabOTy, aHATIHU3 PE3yJIbTATOB; 3apH-
CylTe CXeMYy YCTaHOBKH OIIbITa, CAENaNTe BHIBOIBI.

Padora 11 Uppannanust Bo30ykaeHUs1 B CIMHHOM MO3re

[Tporiecc BO30YKIeHUS UITH TOPMOKEHUSI, BOSHUKIIHMI B IIEHTPAIILHON HEPBHOM CHCTEME,
pactipoctpansiercs (uppaauupyet). Uppaanarus Bo30yKI€HHUs 3aBUCHT OT CHIIBI M JTTUTEITLHOCTH
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JIEMCTBYIOIIETO pa3ApaXXUTENs: YeM CUIIbHEE WM J0JIbIIe ISHCTBYET pa3apakeHue, TeM OoJbIe
uppanuanus. BHenHe 3To BblpakaeTcst B TOM, YTO B OTBETHYIO PEAKIMIO BOBJIEKAIOTCS HOBBIE
rpynmsl Meii. [Ipu upe3mepHo OONBIION CHle WU JUIMTEIBHOCTH MOXKET BOZHUKHYTH TOPMO-
KEHHUE.

Leuas padoThl: HAOTIOAATH UPPATUALNIO BO3OYKICHUS B CIUHHOM MO3T€ JIATYIIKH TIPU
pas3ipakeHUH KOXKH Ipenapara KUCIOTON; BBISIBUTh 3aBUCUMOCTh CTEIICHH UPPAAMALIUU OT CHUJIbI
U JUIUTEIIBHOCTH pa3paKeHUsI.

Matepuaibl 1 000pya1oBaHue: HAOOp UHCTPYMEHTOB I IPENapupoOBaHUs; ITATUB C
3KUMOM 1 TIpoOKoit; 0,3 %, 0,5 %, u 1 % pacTBOpBI cepHON KUCIOTHI;, pUIbTpOBaIbHAs Oymara;
CTaKaH ¢ BOJON; HUTKH; JISATYIIKA.

Xox padoTbl.

1. Brusinue cunvl pazopasicenusi Ha uppaouayuro 6030YiHcOeHusl.

[TpuroroBbTe cimHaNBHYIO JATYIIKY. CMoueHHy0 0,3 % pacTBOpOM KUCIOTHI (PUIBTPO-
BaJIbHYIO OyMaKKy, HAJIOKUTh Ha pelielITUBHOE Nojie crubaresnbHoro peduiekca. Habnronats pe-
AKIUIO U OTMETUTH €€ MHTEHCUBHOCTh. CMBITh BOJIOW KHCIIOTY. HaloXHUTh Ha TO ke perenTHBHOE
noje Oymaxky, cMoueHHyto 0,5 % kuciaoroid. OnsTh OLEHUBANWTE XapaKTep peakluu: OHA YCKO-
psieTCs U YCWIMBAETCS; BO3MOXHO, BOBJIIEYEHHE B OTBET HA 3TO pa3[pa)K€HUE U BTOPOM JIAIKH.
Ecnu aToro He npou3o1io, To MOBTOPUTE Pa3IpaKeHUE C UCIOIb30BaHUEM 1% KUCIIOTHI.

Wppannanyio Bo30YXKI€HUSI MOXKHO BBI3BAaTh, YBEJIHUYWB IUIOUIA/(b PEIEITUBHOTO OIS,
IOJBEpracéMyr0 KMCIOTHOMY paslpaxeHuto. [IpoHabmrofaiite peakiuio npenapara ¢ MposiBie-
HUEM Uppaaualy Bo30yKIeHUs IPU NOrpyKeHUH Bceil cToribl B pacTBop 0,5 % cepHOi KUCTIOTHI.

2. Bauanue onumensHoCmu pasopadiceHus Ha uppaouayuro 8030yicOeHUs.

OnHy U3 33IHAX KOHEYHOCTEH JIATYIIKH TYro MEepEeBsSHKUTE HUTKOM B BEpXHEW YacTH To-
JIEHU U OTPEXbTE €€ HUKE MECTa ePEeBA3KH.

bymaxky, cmouennyto 0,5 % cepHON KUCIOTON, HAJIOKUTE HA KOXKY Oeapa KyJabTH. DTO
pas/ipaskeHHe BBI3BIBACT 3ALIUTHYIO PEAKIIMIO, OCYIIECTBISIEMYIO MOBPEXKAEHHOW KOHEYHOCTHIO.
OTtMmeThTe, 4TO CHavajia HaOII0AaeTCs IBUKEHUE KYJIbTH, KOTOPOE HE MIPUBOJUT K y/IaJ€HHIO pa3-
JPaXXUTEINs], a 3aTEM C ITPOAOIDKAOIIUMCS ACHCTBUEM Pa3IpaXKUTENsl B PEaKIIHUIO BOBJIEKAET U IPY-
rasi KOHEYHOCTb, C TIOMOIIIBbIO KOTOPOH yAalseTcs pa3apaxuTeb.

Pexomennauum k opopmiieHnIo padoThl: 3alUIINTE B TETPAAH METOIUKY IIPOBEACHUS
OTIbITa, PE3YJIbTAThl U UX aHAINU3 C 00bSICHEHNEM HaOI0jaeMbIX siBieHui. CenaiTe BbIBOBI.

Padora 12 Bausinne crpuxanna u 3¢pupa na HHC

N3BecTHO, uTO pa3nuuHblie (hapMaKOJIOTHYECKUE BEIIECTBA U SIbl 10-Pa3HOMY JAEHCTBYIOT
Ha COCTOSIHME LICHTpaJIbHON HEpBHOM cucTeMbl. B paboTe mpearaercss NpoHa0t01aTh BIUSHUE
JIBYX BEIIECTB, JCWCTBYIOIINX IPOTHUBOIOIOXKHO Ha BO30YIMMOCTH ILEHTPAIBHBIX HEPBHBIX
CTPYKTYp: CTPUXHHUHA, MOBBIIIAIOLIETO BO30YIUMOCTh U 3(HUpa, NOHWKAIOIIET0 BO30YAUMOCTh
HEPBHOU CUCTEMBI.

Llesas padoThl: MpoHaOIIOAATh AeiicTBUE CTPUXHUHA U 3¢upa Ha nestensHOCTh [THC.

Martepuanbl u o6opyroBanue: HaOOp UHCTPYMEHTOB JJISl IPETIAPUPOBAHUS; LITATUB C
npoOkoii; 0,1-mpoLeHTHBIN pacTBOP CTPUXHUHA; (U JUIs HAPKO3a; CTEKISTHHBIN KOJINaK; 1Be JIsi-
TYIIKH.

Xoa paborsl. [IpuroroBbTe CIMHHOMO3TOBOW Mpenapar JIATYIIKH U 3aKpernuTe ero Ha
mraTuBe. McneiTaiiTe, pearupyer v JIATYIIKa Ha TIOCTYKWBAaHUE TI0 CTOJY PSIOM CO IITAaTUBOM,
IPUKOCHOBEHHE MUHILETOM K KOXK€ CIIMHBI U JIAKK U Ha €J1a00e MOLIUIBIBAHUE MaJIbLEB JanKH.
B mepBBIX ABYX CiIy4asx OTBETa HE JIOJDKHO OBITh, a Ha TOIIUITBIBAHHE OOBIYHO HAOJIOMAI0TCS
ci1abble COKpAICHHUS.

Beenute oz koxy 1 mi pactBopa crpuxHuHa. HaGmronalite mocteneHHOE H3MEHEHUE pe-
(iieKTOpHON peaklnu MO/ BIMSHUEM Pa3BUBAIOLIETOCS OTpaBieHus. Teneps ciiaboe MOIIUITbIBa-
HUE NaJblLIEB BBI3BIBAET CUJIIBHOE COKpalleHue obenx nanok. [IpukacaiiTech MUHIIETOM K KOXKe
JTYIKY yepe3 Kaxapie 1 — 2 MunyThl. CHavana nosBsisercs ci1adoe IBHKEHHUE JIAMOK, KOTOPOoe
MIOCTETNIEHHO YCUJINBAETCSI M CMEHseTCsI 00ILel peakiiuel MBI, 0COOEHHO yCUJIEHA peakius pas-
rubaTeneil.
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[TponaGronaiiTe peakuIo JATYIIKY Ha TOCTYKUBAHKE 110 IITaTUBY UK 110 cToiy. Ha ser-
Koe JyHoBeHHE Ha Koxy. [Ipu riryOokoil craguu oTpaBieHus Majeiiiiee pa3apaxenue (1axe ay-
HOBEHHE) BbI3bIBACT 0o0mme cyaoporu. O 4em TroOBOPHUT BCE BpEMs YCHIIMBAIOIIASCS pEaKIus Ha
pazapaxxkeHue?

OTMeThTe, KaK usmensaemcs peghieKmopHas 6030y0UMOCmy, noaoxcenue meaa (odparure
BHHMaHUE Ha TOHYC cruOareneil u pasrubareneil mepeaHuX U 3aJHUX KOHEUHOCTEH W MBIIII]
CIIMHBI) IO MEPE YCUJICHUS AEUCTBUSI CTPUXHUHA.

BospMute npyryro JSAryuiky v, He Ipenapupys, HOCaJAUTE €€ MO CTEKJISTHHBIM KOJIAK,
MIOJIOXKHB TY/Ia BaTy, CMOUEHHYIO 3¢upom. CHavasa moJ1 KOJIMaKoM JIATYIIKA IPOSBISET OOJBIIYIO
JIBUTaTEIbHYI0 aKTUBHOCTb. [[pUIIOHUMUTE HEMHOKEUKO KOJIIAK U MMHLIETOM NEPEBEPHUTE JIsA-
TYUIKY Ha COMHY, — OHA Cpa3y IPMHUMAET HOPMaJIbHYIO 1103y. Ha nouunsiBanme Janku NUHIETOM
OTBEUYaeT YCUJICHHEM JBUTATENIbHON aKTHUBHOCTHU. 3aTeM HalIojaiiTe ymenvuternue 8030y0umo-
cmu, BCIEJCTBHUE YETO JIATYIIKA [IEPEeCcTaeT pearnpoBaTh Ha MOUIUITBIBAHUE U OCTAETCS B JIIOOOM
NpUAAHHOM el mo3e.

Pexomenaauuu Kk oopmiieHnI0 padoThl: ONUIINTE IIOCIEI0BATEIbHBIE 3TAIbl BBINOJ-
HeHUs paboThl, HAbI0JaeMble ABIIEHUS ¢ UX 00bsicHeHHeM. CpaBHUTE TOHYC MBIIIII U 03y CTPHUX-
HUHW3UPOBAHHOW U HAPKOTU3UPOBAHHOM JIATYILIEK.

KoHTpoJibHbIE BOIPOCHI:

1. Jlaiite onpenenenue pedrexca.

2. Yro Ha3pIBalOT pediiekTopHoi ayroi? HazoBuTe mociaenoBaTebHO 3BEHbS €€.

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

4. bynetr nu nposiBIATBCS peduiekc MpH HapylleHHH (yHKIMU Kakoro-iubo 3BeHa pe-
¢dnexTopHOU Ayru?

5. Kak obecrnieunBaeTcsi H30JUPOBAHHOCTH MIPOBEICHUSI BO30YK/IEHUS B OE3MIKOTHBIX U
MUEIMHU3UPOBAHHBIX HEPBHBIX BOJIOKHAX?

6. KakoBo GHonornyeckoe 3HaueHHe JBYCTOPOHHEH TPOBOIUMOCTH HEPBHBIX BOJIOKOH?

7. Tlouemy, oOnamasi BO3MOXKHOCTBIO JBYCTOPOHHETO IMpoOBeAcHUs, addepeHTHbIe H
3¢ depeHTHbIe HEPBHBIE BOJIOKHA B LIEJIOCTHOH pedaeKTOpHOH Ayre MpoBOAAT BO30YXKJIEHUE B
CTpPOTO OIpeAeIEHHOM HAaIPaBIECHUU?

8. Uro HaszpiBaeTcs cymmanuen? Kakue BUIbI cyMMaIiy Bbl 3HaeTe?

9. OOBsicHUTE MEXaHU3M BPEMEHHON CyMMaITuH.

10. CrpuxHuH — s, JAEHCTBYIOLIMH Ha ILEHTPaJbHYI0 HEpBHYIO cuctemy. Kakos
MEXaHU3M €r0 OTPABJISIONIETO EHCTBUS?

3ansrue 5

Padora 13 OnbIT Ce4eHOBCKOI0 TOPMOKEHHSA

TopmoskeHHuEM Ha3bIBA€TCS COCTOSIHME CHUKEHHOM BO30YAMMOCTH M HPOBOAMMOCTH
HEPBHOI'O LIEHTPA, BBI3BAHHOE MPUXOSAIIMMH B HEPBHBIN LIEHTP UMITYyJIbcaMH. TopMOXkKEHHE Orpa-
HUYMBAET UPpaTUaINIo BO30YK/IEHUS U HAMPaBJISET €To M0 OMpeneIEéHHOMY MTyTH K 3ddeKTopy.

[IposiBieHust LEHTPaTbHOIO TOPMOXKEHUSI pazHooOpasHbl. Ilpexe Bcero, TopMokeHHE
pa3endioT Ha NEepBUYHbIE M BTOpUYHbIE PopMbl. OHU, B CBOIO OYEpE/Ib, pa3InYaroTCs MO JIOKa-
JU3aluy UCTOYHHMKA TOPMOKEHHUs Ha MOCTCUHANTUYECKUE M IpecHHanTudeckue. M, HakoHer,
pa3ianuus NPOSIBISIFOTCS MO0 MEXaHU3MYy (POPMHUPOBAHHS TOPMO3HOTO MpOIEcca: OJHU BUJIbI TOP-
MO’KEHUS THUIEPIOIIPU3ALMOHHBIE, IPYTHE — IEMOJIAPU3ALIOHHBIE.

OTkpbITHE LEHTpalbHOrO TOpMOKeHus npuHamiexut .M. CeuenoBy. OH B 1862 r.
HaOJI01a7T TOPMOXKEHHE CIMHHOMO3TOBBIX Pe(IEKCOB MPU Pa3IpakKeHUH IPOMEKYTOYHOIO
Mo3ra (3pUTeNbHBIX OYTpOB) KPUCTANIMKOM MOBapEHHOM coiu. BHemiHe 3To BhIpakaiaoch B 3Ha-
YUTEIHHOM YMEHBIICHUHU pe(IeKTOPHON peaklny (yBeTHUEeHIH BpeMEHH peduiekca) WM ee mpe-
KpamieHud. CHATHE KpUCTAUTMKA TOBAPEHHOM COJIM MPUBOAMIIO K BOCCTAHOBIIEHUIO UCXOIHOTO
BpEeMEHH peduiekca.

ean padoThl: Bocipon3BecTH Kiaccuyeckuii onbIT .M. CedueHoBa, Ha0II01aTh TOPMO-
KEHHE CIIMHAIBHOTO pediekca Ha KUCIOTY MPU HAJOKEHUN KPUCTAJUIMKA TIOBAPEHHOW CONM Ha
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pa3pe3 IpoMEXYTOYHOTO MO3Ta.

Martepuanbl u 06opyroBanue: Ha0Op UHCTPYMEHTOB JJIsl NIPEMAPUPOBAHUS; ITATUB C
3KUMOM U NpoOKoif; cexyHaomep;0,2 % u 0,3 % pacTBOpBI CEpHON KHCIOTHI; KPUCTAILIBI XJIO-
PHUCTOTO HATPHUsI; CTaKaH C BOJOW; PU3NOIOTHYECKUI pacTBOp; PUIbTpOBaJIbHAs Oymara; Mapiie-
Bas cajderka; MaJeHbKHE BaTHBIC IIAPUKH; JIATYIIKA.

Xoa padotrbl. OOHaKUTE TOJIOBHOW MO3T JIATYIIKH. JJIsT 9TOTO 3amneneHaiTe ee canderkoi
¥ BO3BMHTE B JIEBYIO PYKY TakK, 4TOOBI yKa3aTeIbHBIA U OOJBIION MabIlbl (PUKCHPOBAIIU YEPerl C
OOKOB, a OCTaJIbHbIEC MAJbLbI YACPKUBAIH JIATYIIKY. CenaiiTe monepevHblil pa3pe3 KOXH K3au
OT HOCOBBIX OTBepcTHid. OT KpaéB MonepevHoro pa3pesa npoBeanTe OOKOBBIE pa3pe3bl BAOJIb Ye-
pena ¢ o6eux ctopoH. OOpa30BaBLIMICS TpaneUEBUAHBINA JIOCKYT KOXXH OTOTHUTE Ha CIHHY
(Puc.10.A.).

CrenaiiTe momnepeyHbIi pa3pe3 YepernHol KOpoOKH Takke K3aau oT Ho3pel. OCTOPOKHO
BCKPOKWTE YepenHyIo KOpOoOKY, YTOOBI HE MOBPEAUTH MO3T. J{JIsl 3TOT0 HOXKHHIIBI IEPKUTE Mapa-
JIENIBHO KpBIIIe Yeperna, a OpaHiry nprkuMaiite kK BHyTpenHeit mosepxuoctu e€ (Puc.10.b.).

[Tocne BCckpbITHS YepenHOl KOPOOKH PACCMOTPUTE TOJIOBHOM MO3T M TIEPEPEKBTE €ro 0
3aJHEMY Kparo OOJBIINX MOTyIIapuii (110 JIMHUU CEYEHOBCKOIO pa3pesa), CTapasch COXPaHUTh He-
MOBPEXICHHBIMH 3pUTEIbHBIE 107U, OTAEIEHHbBIE pa3pe30oM OOJIbIINE MOTYIIAPUs yIAIUTh.

[TonBecbTe NATYIIKY Ha IITATUBE M 3aJI0KUTE MOJIOCTh Yeperia HeOOIbIINM BaTHBIM IIIa-
pukom. Uepe3 5 — 10 MuH ompenensiiiTe TPUXKAbI C HHTEPBAJIOM B 2 MUH BpeMs peduiekca 1o
TropKy, KaKIblii pa3 3amuchiBasi pe3yabTaT Ha YEPHOBOM JIUCTKE. 3aT€M pacCUMTalTe CpeaHee
Bpemsi. KOHIIEHTpanuio KUCIOThI IPEABAPUTEIILHO OA0EPUTE, UCXOS U3 PEAKTUBHOCTH IIpera-
pata (>kenaTenbHO Moy4aTh Bpems peduiekca B mpenenax 4 — 7 ¢). [lorom Ha pa3zpe3 3pUTeNbHBIX
OyTpOB, OCYIICHHBIN MPEIBAPUTEIHHO (QMIBTPOBAIBHON OyMaro, HaJIOKUTE KPUCTAIIMK MOBA-
penHol conu. Yepes kaxibie 20 ¢ HECKOIBKO pa3 MoApsi (MEHsIs IOTPyKaeMbIe B KUCIIOTY JIATIKH )
ornpenensere BpeMs pediexca, moka He yOenuTech, YTO OHO 3HAYUTEIBHO YBEIHMYMIOCh. BBICTpO
yJlaIiTe MUHLETOM C MIOBEPXHOCTH MO3Ta KPUCTAIIMK COJIM U CMOMTE €€ OCTaTKH (pu3nosnoruye-
CKHUM PacTBOPOM (JIATYIIKY JI€P>KaTh FOJIOBON BHU3).

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

Pexomennauum k opopmiiennio padorsl. OnumuTe B TETPaaAu Bech X0/ paboThl, a pe-
3y/lbTaThl CBEIUTE C UepHOBHKA B TaOnuuy (Tabnuua 1).

Tabnuua 1 Bpems pedekca B OnbITe C€4€HOBCKOTO TOPMOXKEHHUS
Bpewms pe- 1-e onpenenenne | 2-e onpenenenue | 3-e onpenenenue | CpenHee BpeMs
¢brexca 110
HaJIOXEHUS
COJIH
Bpewms pe-
¢nekca npu
HaJIOXKEHUH
COJIH
Bpewms pe-
(bnekca mocne
HaJIOXKEHUS
COJIN

[Ipoananu3upyiite BHECEHHBIE B Ta0IMIly JaHHBIE U CAETIalTe BBIBOJBI.

Onummure MEXaHW3M TOPMOXKEHUS CIIMHANBHOTO pediekca Ha pa3apa’keHue KOKU KUCIIO0-

TOM.

PaGora 14 TopmoxkeHue peieKcoB CIMHHOIO MO3ra NpH CHJIbLHOM addepeHTHOM
pa3apakKeHuu

TopmorkeHne CIMHHOMO3IOBBIX pe(IEKCOB MOXKET BOSHUKHYTh HE TOJIBKO IPH pa3apaxe-
HUH FOJIOBHOMO3TOBBIX CTPYKTYP, KaK 3T0 HAaOII0AaI0Ch B MpeAbIyLei padoTe, HO U mipu Oosee
CHJIBHOM, Y€M KHUCIIOTHBIN, IEpUPEPUIECKOM pa3apakeHUH.
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Leanb padoThI: MpoJENIaTh OMBIT, IPUBOAALINA K TOPMOXKEHUIO pediekca Ha KUCIOTY, HO
0e3 y4acTH roJJOBHOMO3IOBBIX CTPYKTYD.

Matepuajbl 1 000py10BaHue: HAOOp MHCTPYMEHTOB ISl IPENapUpOBaHUs; ILITATUB C
3aKUMOM U MIPOOKOii; cekynaomep, 0,3 % pacTBop cepHOM KUCIOTHI; JIATYILKA; CTaKaH C BOJOMH.

Xoa pa0dotsl. [TpuroroBbTE CIMHHOMO3TOBYIO JIATYILIKY U IOABECHTE €€ HA IITATUBE. TpH-
X1bl U3MepbTe BpeMs peduiekca o Tropky. Onpenenute cpeqHee Bpems pedaekca. [Tocne storo
CWJIBHO CJIaBUTE JIPYTYIO JAKy 3a)KUMOM, TUHIIETOM HJIM IPOCTO NaJbLAMU U CHOBA ONPEIEIINTE
BpeMs peduiekca, He Ipekpamas AaBjieHus. Ecnu MexaHndeckuil pa3fpakuTellb JTOCTaTOYHO
CHIIBHBIN, TO pedIieKc Ha KUCIOTY MOSIBUTCS C OOJBIIMM YBEIMUYCHHEM BpeMEHH peduiekca.

PexoMenganuu k opopmiieHHI0 padoThI: IIPOJIEJIaB pPabOTy, CPAaBHUTE [TOKA3aTEIU Bpe-
MeHU peduiekca, caenaiite BeiBoA U 3adukcupyiite Bc€ 310 B Terpaan. OOBICHUTE MEXaHU3M
HaOJII0AaBIIET0CsS TOPMOKEHHUS.

Padora 15 3nakoMcTBO ¢ JOMMHAHTHBIM NpuHIUNOM AesteabHocTd LIHC nHa npu-
Mepe 110JI0BOIi JOMHHAHTHI Y CaMIA JIATYIIKH

OpHMM U3 OCHOBHBIX IPUHLIMIIOB AESITEIbHOCTU LEHTPAJbHOW HEPBHOW CHUCTEMBI SIBJISA-
€TCsl IPUHLIMII IOMUHAHTHI, BEIIBUHYTBIA A.A. YXTOMCKUM. JlIOMUHAHTa — 3TO O4Yar MOBBILIEHHON
BO30Y/IMMOCTH B LIEHTPAIBHON HEPBHOM CUCTEME U XapaKTEPU3YIOIIUICS BEIPAXKEHHON YCTOWYH-
BOCTBIO M CIIOCOOHOCTBIO OKa3bIBaTh TOPMO3HOE BIUSHHUE HA JPYrue HeHTpbl. JJOMUHAHTHBIN oyar
U3MEHSET TEKYIIYI0 padoTy HEPBHBIX IEHTPOB ITyTEM OTKIOHEHUS Ha ce0s UMITYJIbCOB, KOTOPBIE
IPU OTCYTCTBUU JIOMHHAHTBI BBI3BIBAIOT JAPYTYI0 PE(PICKTOPHYIO peakiuio. Y CHIUBarOmuil 3¢-
(KT «IIOCTOPOHHUX)» UMITYJIBCOB MOKET UMETh MECTO JIUILb IIPY OIPEIETICHHON CTENIEH! UX BO3-
Oyxnatomieit ciocooHocTy. CIIMIIKOM CUIIbHBIE UMITYJIbChI MOTYT II€PEBECTU JOMUHAHTHBIN oyar
B TOpMoOskeHue. [IpuHIMI JOMUHAHTBI OTpa)KaeT JUHAMHUYHBIN XapaKTep OTHOILIEHUH, CKJIa bIBa-
FOLIMXCS] MKy Pa3IMYHBIMU HEPBHBIMH 00pPa30BaHUSAMU B MIPOLIECCE UX JEATEIbHOCTH.

JloMrHaHTa OIpeNeseT MOBEACHUE YEIOBEKA U )KUBOTHBIX B KaXKJblii KOHKPETHBIA MO-
MEHT KU3HU (aKThl BHUMAaHUS, COCPEJOTOUEHHS U Jp.). PaznuuaroT U maTonoruyeckue JTOMH-
HaHTBHI.

[Tpumepom u3HoIOrUYecKoi TOMUHAHTBI MOXKET CIYXHTh OOHUMATENbHbIN pediekc y
CaMIIOB JIATYLIEK BO BpeMs BeCEHHEro nKkpoMeTaHusi. OHaKo 3TOT peduieKC MOXKHO BbI3BATh U B
Jpyroe BpeMs rofia, CTUMYJINPYS JesITeIbHOCTb MOJOBBIX XKeJle3 MHbEKIMEN SIKCTpaKTa runodusa.
OOHMMAaTENbHBIM TOHUYECKUH pedIIeKC OCYIIECTBISETCS Y CaMIIOB JISTYIIEK MPH pa3Ipa’keHUuU
KOXHW I'PYAN U BHYTPEHHEHN NIOBEPXHOCTH MEPEAHMX JIaIl.

ean padoThl: uCnob3yss 0OOHUMATENbHBINA pediiekc caMIia JATYIIKY HaOII01aTh TI0MHU-
HaHTHBIA npuHIun gesreabHocTd LIHC u cBoiicTBa JOMUHAHTHOTO oYara BO30YKICHHS.

Martepuanbl 1 o0opyaoBaHMe: JATYIIKU (CaMIbl), CTUMYJISITOP, pa3/ipakaoliue 3JIeK-
TPO/BI, IPETapoBalIbHbIN HAOOP, IITATHB C MPOOKOH, MHEBMOrpaduyeckas ycTaHOBKa C 3aMEHON
PE3MHOBOM MaH)XeThl HAa TOHKHMM OaJUIOHYMK U3 Majblia XUPYPru4yecKol NnepyaTrku, Kumorpad,
¢mibTpoBanbHas 6ymara, 0,3 %, 1 % u 10 %-ii pacTBOpHI CEpHOM KUCIOTHI, (PU3NOTOTHUECKUI
pacTBop.

Xoa padothl. Y caMmia JATYHIIKY B BECEHHEE BpeMsl (MU B IPYroi NMEPHOJ IIPH YCIOBUH
MHBEKIUHU SKCTpaKTa Tunousa) yajaiuTh 0oJbIine noaymapus. JISrymky noaBecuTb Ha mpooke
mratuBa. [Tpunoxuts 6amuioHunk K rpynu. HaGmonaTs cxBaThiBaHHE OaJUIOHUMKA NMEPEIHUMHU
JanaMH U ero JJIMTENbHOE YAepKUBaHUE.

Pa3znpaxxarp AArymKy NOIIMIIBIBAHUEM MUHIIETOM 33JHUX KOHEYHOCTEH, HAKJIaAbIBAaHUEM
Ha HUX OyMaxku, cMoueHHOH 0,3 % cepHOM KHCIOTOMN UK CIa0bIM 3JIEKTPUYECKIM TOKOM IIyTEM
IPUKJIAIbIBAaHUS AJIEKTPOOB, COEAMHEHHBIX CO CTUMYJISITOpoM. Habmogars mpu 3ToM ycuieHue
TOHYCa MBIIII, YYaCTBYIOIIMX B OOHMMATeIbHOM pediekce, M0 M3MEHEHUIO 3allUCU Ha KUMO-
rpage, oTpaxaroleil ”3BMEHeHue JaBlieHus B OayutoHunKe. OJHOBPEMEHHO OTMETHTH OTCYTCTBHE
creu(prIecKUX peduieKCcOB COKPAILICHHS 3aJHUX KOHEUHOCTEN.

CunpHoe pasznpaxenue (10 % cepHas KMCIIOTa, CYIIECTBEHHO CBEPXIIOPOTOBasi AIEKTPHU-
YecKasi CTUMYJISALIMS ) MOTYT BbI3BaTh 3alTUTHBIN pediiekc, 0cabuB TeM caMbiM OOHUMATETBHYIO
peaxuIo.
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Pexomenaauuu k ogopMiIeHUI0 padoThi: 0OPMUTEH MPOTOKOJ B TETPaaH, 0cob0 me-
TaJbHO OTpa3uB HaOMIOAEHU, U X aHanu3. CaenaTe KOHCTaTUPYIOLIUE BbIBOABI. KumorpamMmmy
MEePEKONMUPOBATh B TETPA/Ib.

KoHTpoJibHbIE BOIPOCHI:

1. KakoBo 3HaueHue TopmoxxeHus B nestesnbHocTy LIHC?

2.Jlaiite kiaccudukanuio BuaoB TopmoxkeHus B [IHC.

3. K xakoMy By OTHECETE TOPMOKEHHUE, BbI3BaHHOEC CHIMHBIM TIepu(epruIecKiuM pasz-
IpaxkuTteneM (2-s paboTa 3TOro 3aHsATHS)?

4. Oxapakrepu3yiTe JOMUHAHTY KaK OO MPUHLIUI pabOThI IEHTPAJIbHOW HEPBHOU CH-
CTEMBI.

5. Kakumu cBolicTBaMu 001a/1aeT TOMUHAHTHBIN odar?

6. Packpoiite posib JOMUHAHTBI B OBEJCHUH YEJIOBEKA.

3ansTue 6

Pa6Gora 16 Habaronenue 3a moc/jieACTBUSIMM yAaJleHUsI Pa3JIHYHBIX OT/H€J0B I0JI0B-
HOI'0 MO3ra y JIST'YIIKH

JUJ1 BBISICHEHUSI POJIM PA3IMYHbIX OTJEJIOB TOJIOBHOTO MO3ra B PETYJISILIUU TOHYCA CKEJIET-
HBIX MBI 0OBIYHO UCHOJB3YIOT METO/IbI IEpepe30K U 3KcTupnanuii. C MX NOMOILBIO Yy pa3HbIX
KJIACCOB MTO3BOHOYHBIX )KUBOTHBIX OBLIM BBISBICHBI OOIINE YEPTHI, & TAKXKE HEKOTOPBIE OCOOCH-
HOCTH B MEXaHU3MaxX IIEHTPAJIbHON PEryJISILIMY MBIILIEYHOT0 TOHYca. B yacTHoCTH, OKa3a510Ch, UTO
ynaneHue y jarymku soicuiero otaena [IHC — koHeuHoro mMo3sra — CynieCTBEHHO HE OTpaXkaeTcs
HU Ha [103€, HU Ha CIIOCOOHOCTH KUBOTHOTO ITPOU3BOAUTH CIIOKHBIE KOOPAUHUPOBAHHbIE JIBUTA-
TeJbHBIE AKThl. B 0TiMUMe OT IArymKy y 00€3bsiHbI M YEJIOBEKA y1ajIeHHE MOJIyIapHhil 00JIbII0r0
MO3ra BeJleT K OTUYETJIMBBIM PacCcTPONCTBAM JABHIKEHHM.

Bynb0apHbie JIATYIIKH yTPauuBaIOT CIIOCOOHOCTH MOAJIEPKUBATh €CTECTBEHHYIO JUISI HUX
no3y cujieHus. TeM He MeHee, y TaKUX JIATYIIEK COXPaHIeTCsl OAUH U3 BBITPSIMUTEIbHBIX peduiek-
COB — pedJieKc NepeBopaurBaHMs CO CIMHKU Ha JKUBOT. Y MJIEKONUTAIOIIUX OH OCYIIECTBISETCS
pu 00s3aTeIbHOM YYacTUH CPEAHEro Mo3ra.

Heab padorsl: Habmronarh, K KaKUM U3MEHEHUSM JIOKOMOIIUH, CIIOCOOHOCTH MPOSIBIIATH
TOHHYECKHE pedIIeKChl IPUBOAUT MOCeI0BaTEIbHAs SKCTUPIIALUS OTJEJIOB TOJIOBHOIO MO3ra Yy
JSITYIITKY.

Matepuanabl U 000pyI0oBaHMe: IpernapoBaibHas JOIIEYKa; MpernapoBalbHBI Halbop;
BpAILAIOLIUICS CTOJIMK, OOJbIIasi CTEKJISTHHAs BOPOHKA; Tapeiyka; mapieBas caiderka, HUTKH,
BaTa; Ta3 C BOJOM; JIATYIIIKA.

Xona padorbl. CHavana HaOIIOAAI0T 32 €CTECTBEHHOM MO30M JIATYIIKH, €€ peakusiMu Ha
60J1eBOE pa3apakeHue, CIOCOOHOCTHIO OCYILECTBIISATh CIOKHBIE IOKOMOTOPHBIE aKThI.

OTMmeuaroT, YyTo roJioBa €€ OPUEHTUPOBAHA TEMEHEM KBEPXY, F0JI0Ba U TYJOBHILE PacIo-
JIO’KEHBI 110 TPOAOIBHON OCH Te€ja, 3aJHME JIAIIKU COTHYTHI, IIEpEAHNE pa3orHyThl. B oTBeT Ha
pazpaxeHue 3aTHEH JIAIIKH JIATYIIKA COBEPIIAET MPBIKOK — CIIOKHBINA JIOKOMOTOPHBIN akT. OHa
CHOcO0OHa OCYIIECTBIIATH IeJIeHANpaBI€HHbIE IBUKEHHUS U CAMOCTOSITEIIBHO.

CaxaloT JArymKky Ha JI0IIEYKY, KOTOPYIO 3aT€M MEIJIEHHO MEPEBOJAAT U3 FOPU30HTAIIb-
HOTO TIOJIOKEHHUS B BEPTUKAIIbHOE U 00paTHO. OTMEUAIOT, YTO B ATUX YCIOBUSX, CTPEMACH COXpa-
HUTh paBHOBECHE, JISATYIIKA MEPENoJI3aeT ¢ OJJHOM CTOPOHBI AOIIEUKH Ha APYTYIO.

[lepeBopaunBaroT JIATYHIKY U KIaAyT Ha cMHY. OHA MPUHUMAET HOPMAJIbHYIO 1103Y.

Bpamarot narymky ¢ yCKOpeHHeM B TOpU30HTANbHOM IIOCKOCTH. Bo Bpems BpaieHus
JSTYIIKA TIOBOPAYMBAET I'OJIOBY B CTOPOHY, MPOTHBOIIOJIOKHYIO HAalpaBJICHUIO BpalieHus. B Ty
’Ke CaMyl0 CTOPOHY M3TH0aeTcs U ee TYJIOBHUILIE.

CaxaroT JArymKky Ha JOUIeYKy, KOTOPYIO 3aTeéM OBICTPO TO OMYCKAIOT, TO MOAHUMAIOT.
OTMmeuaroT, 4To B Hayalie MoJbEMa JISITyIIKa MPHKUMAETCsl K INIOCKOCTH OTIOPHBI, a B KOHIIE €ro
IPUIIOTHUMAETCS Ha JIankax. B Havase u KOHIIe CIycKa HaOJII0Ial0TCs TPOTUBOIIOJIOKHBIE Peak-
LUH.
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Jlenarot 3aKIIIOYEHUE O CIIOCOOHOCTH JISITYIIKU OCYIIECTBIIATH BHIMPSIMUTEIBHBIE, CTATO-
KHHETHYeCKHE pe(IeKChl U CI0KHbBIE JIOKOMOTOPHBIE aKThI.

Ilocneocmeun 08ycmoponnezo yoanenus KOHeuno2o mosea. Tyl0OBUIIE JISTYIIKH 3aBO-
pauvrBaIOT B MapiieBylo candeTKy, 3aTeM Haape3aroT KoKy M03aid HO3ApEH U JIearoT 1Ba KOChIX
paspesa J0 TpaHULIbI TOJIOBBI U TylOBHIIA. KOXKHBIN JTOCKYT OTKUABIBAIOT BHU3, 110J HUM BUJICH
MIPOCBEYMBAIOLIMI Yepe3 KOCTH yepena rojIoBHOM MO3r. MalleHbKUMHU HOKHHUIIAMH OCTOPOXKHO,
CTapasiCh HE MOBPEIUTHh MO3T, IOJPE3al0T KPBIIIKY uepera ¢ 00enx CTOPOH U YIAJISIOT ee.

3HaKoMsTCs ¢ Tonorpagueil 0TaenoB roloBHOro Mo3ra. HaxoasT KoHeuHbli MO3T U yaa-
JSIIOT €ro, OTJEIUB CKaJbIIeIeM OT HIDKeNexalux otaenoB. Kpas pa3pe3aHHol KOXKHU MOATATH-
BAOT JIPYT K JIPYTY U CIIUBAIOT.

[Tocne oneparuu nuIIeHHAsE KOHEYHOT'O MO3Ta JISATYIIKA CUIUT HEMOABUKHO, HO uepe3 15
— 30 MHH ee JBUrarejabHas akTUBHOCTh BOCCTAHOBUTCS M OHA IPUMET HOpMabHYIO 1Mo3y. Ecin
OTBECTH 3aJIHIOIO JIANKY JISTYUIKA B CTOPOHY, TO OHA MOATSITMBAECT €€ K TYJIOBMINY; HAa CHIIBHOE
0oJeBoe pa3apa)KeHUE JIANKH JIATYIIKA OTBeYaeT 00 MPBDKKOM, €CJIM OHA HAaXOAMTCS Ha CYIIIE,
aubo yIIbIBAaeT, €CJIM OHA NoMelleHa B Boay. llornaxkuBanue koxu Ha OOKOBOW IOBEPXHOCTU
TYJIOBUIIA BBI3BIBAET KBAKaHbE. 1aKkum 00pazom, y TUULEHHOU KOHEUHO20 M032a JIACYUKU COXPa-
HAEMCsl HOPMANbHAS NO3A U CNOCOOHOCMb COBEPULAMb CLONCHBLE IOKOMOmMOpHble akmbl. Kpome
TOT0, Y TAKOM JISATYIIKH COXPAHSIIOTCS BBIIPSMUTENbHBIE peIIeKChI, a TaKkKe pedIEKChl Ha YIII0-
BOE YCKOPEHHE.

Ilocneocmeun 00HOCmMOpOHHE20 YOANEHUA RPOMENCYMOUHO20 U CpedHezo mo32a. [l
3TOro y 0ecnoylapHOi JISTYIIKY [J1a3HBIM CKaJIBIIETIEM OTIEIUTE OT MPOJOJIrOBaTOr0 MO3ra u
yAQIUTE C OJTHOM CTOPOHBI MPOMEXKYTOUHBIA U CpeIHUM MO3r. OCTaHOBUTE KPOBOTEUEHUE BAT-
HBIMU TaMIIOHaMU. Yepe3 HECKOJIbKO MUHYT MPOBEPHTE 03y, XapaKTep JOKOMOIIMH Ha CYIIE U B
Bojie. YOeauTech B TOM, UTO IPU OAHOCTOPOHHEM yJAICHUU TPOMEKYTOUYHOTO U CPETHETO MO3Ta
y JIATYIIKU NOGLIULACHCS MbIUEYHDI MOHYC HA CIMOPOHE IKCMUPRAYUU, 8CLe0CmBUe Ye20 OHA
cogepuiaem Kpy206bie 08UICEHUsL HA Cyule, d 8 800e ewé U N0BOPAUUBAEMCs BOKPY2 CBOell OCU.

Ilocneocmeuna noano20 yoaneHus RnPOMeNHCYmouyHo20 U CpeoOHe20 mo32a. Jlaryiika
OCTaBIISIETCS TOJIBKO C MPOJIOJITOBATHIM U COUHHBIM MO3TOM. Takas JIAryIika Ha3bIBaeTcs Oyib-
OGapHOH.

VY OynpOapHO JNATYIIKH Hcue3aeT paHee HaOIoJaBIIeecs OJHOCTOPOHHEE MOBBHIIICHHE
MBIILIEYHOT0 TOHYca. Ho mo3a nmpu nocajake HenpaBUiIbHAas, TOJIOBA €€ OIYyIIeHa BHU3, TYJIOBUIIE
MPIKATO K MIIOCKOCTH OMOpHL. JIsSTyIiKa yTpaunBaeT CriocOOHOCTh COBEpIIATh MOYTH BCE CIOXK-
HBIE JIOKOMOTOPHBIE aKThl, BCE CTATOKMHETHYECKHUE U TTOYTH BCE CTaTHYECKUE pedIIeKChl: OHA HE
pearupyeT MpbDKKOM Ha 0oJieBoe pa3apa)keHue (XOTs JIalKU €€ MPUXOIST B JABHKEHHUE), HE CO-
BEpIIIACT MJIaBaTEIbHBIX IBIXKCHHH, yTPAaYMBAET CIIOCOOHOCTH COXPAHSATh PABHOBECHE U TIEPETOII-
3aTh C OJJHOU I'paHu JOMICYKH Ha JIPYTy0. Y Oynbp0apHOH JATYIIKA OTCYTCTBYIOT «JIH(THEIE» pe-
¢rexcsl 1 peduieKc TPOTUBOBPALICHUS. Y HEE COXpaHAemcs Iullb 0OUH MOHUYECKUL GbINPAMU-
menvublll pegpiiekc — pegiekc nepeeopavueanus: epeBepHyTasi Ha CIIUHKY JIATYIIKA, XOTS U C
HECKOJILKMX TOMBITOK, HO BCE K€ NIEPEBOPAYNBACTCS HA KMBOT U MPUHUMAET €CTECTBEHHOE I10-
JIO’KEHHUE.

Ilocnedocmeus yoanenus npooon2oeamozo mosea y o0yavoapuoi nazywiku. Jng onbita
UCTIONB3YIOT OYIh0apHYIO JIATYIIKY MPEAbIAYIIEro onbiTa. OCTphIM CKabIeNIeM WM Mpenapo-
BAJIbHOM UTJION pa3pylIbTe MPOAOJrOBATHIA MO3T. JKHUBOTHOE CTAHOBUTCS CITMHAJIBLHBIM.

VY cnuHanbHOM JAATYIIKU 11032 OTCYTCTBYET: TOJIOBA U TYJIOBUIIE pacIjiacTaHbl Ha MIOCKO-
CTH OTIOPBI, MBIIIIIBI KOHEUHOCTEN pacciadiieHsl. VMcaesaeT mocneqHU CTaTUUECKUI BBITPSMH-
TeNbHBINA pedIiekc: moNoKeHHass Ha CIIMHKY JIATYIIKA Oolblie He nepeBopaunBaercs. CoxpaHsi-
emcs Iulb MUHUMATIbHBII MbIUEYHbII MOHYC, CHOCOOHOCMb 0MEeYamy Ha pa30paiceHue Koxicu
MYN08UWA U KOHEYHOCMEU NPOCMbIMU CE2MEHMAPHbIMU PeQIeKMOPHbIMU AKMAMU — CCUDAHUEM,
pasaudanuem, nNOmupanuem u m.n.

Pexomengaunu k ogopmiaennio pa6otrbl. OTpazute B MPOTOKOJIE OCHOBHBIE 3TaIlbl Me-
TOIUKH pabOTHI ¥ HAOJIOIEHUS HAa KaXa0M 3Tare. M300pa3ute cxeMaTuuecKu roJIoBHOM MO3T Jisi-
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T'YIIKH, 0003HaUbTE €r0 OTJENBI U MECTa Iepepe3ok. B BEIBOIaX KPAaTKO yKaKUTE 3HAYCHHUE Kaxk-
JIOTO U3 OT/IEJIOB TOJIOBHOTO MO3Ta B PETYJISALIUU MBIIIEYHOTO TOHYCA U B OCYILIECTBICHUHU JIOKO-
MOTOPHBIX AKTOB Y JIATYLIKH.

PaGora 17 Habuonenne cCnuHAJBHBIX pe()IeKCOB Y JIATY KA

Y4acToK KOXXHM Tena, MpU pa3JpaKeHUH KOTOPOrO BO3HUKACT OIpEeNeNIeHHBIN pediiekc,
HA3bIBACTCSI €r0 PELENTUBHBIM NOJIeM. Y CIMHHOMO3TOBOH JISATYIIKH MPU pa3apaKeHUH TeX WU
MHBIX PELIENITUBHBIX II0JIEN BO3HUKAIOT CTPOTO OINPEIEICHHbIE PEAKIIUH.

Heap padorsl: uccnenoBath pedIeKTOPHYIO NEATEIBHOCTh CIIMHHOTO MO3Ta JIATYIIKH,
OTIPENIeNIUTh PEUENTUBHBIC TIOJISI OCHOBHBIX €T0 Pe(IIeKCOB.

Martepuanbl u 0o6opyroBanue: Ha0Op UHCTPYMEHTOB JJISl IIPETIAPUPOBAHUS; ITATUB C
3aKUMOM U 1poOKoii; 0,5 %-i pacTBOp CepHON KUCIIOTHI; PUIBTpOBaJIbHAS Oymara; cTakaH C BO-
JIOM; JIATYIIKA.

Xoa pab6orsl. [IpuroroBsTe CIMHHOMO3TOBY10 JIATyHIKY. [logBechTe ee Ha WITaTUBE, IPU-
KOJIOB HUKHIOIO YEIIOCTh OYIIaBKO# K MpoOKe.

[Tocne Toro kak npoier Mok (ImocaeonepalioOHHOE YTHETEHUE CIIMHHOTO MO3ra), UCCIle-
nyiTe pedrekchl CIMHHOTO MO3Ta MPH pa3apa)KeHUH Pa3UYHbIX PELENITUBHBIX MOJICH.

1. Ilpu pa3apakeHUU ThUIbHOM MOBEPXHOCTH CTOIIBI WIIM T'OJIEHU (CAABJIMBAHUEM IHHIIE-
TOM WJIU HAJIO)KEHHEM OyMa)KKu, CMOYEHHOW CEpHOM KUCIOTOW) BOSHUKHET peghiexc ceubanus
3a0Hel KOHeYHOCMU.

2. Ilpu paznpakeHuu MOAOIIBEHHOW TOBEPXHOCTH CTOIBI WJIM TOJICHU BOSHUKHET pediexc
pazeubanus 3a0Heti koneunocmu. [lpu cinabom paszapa)k€eHUr MOIOIIBBI MUHIIETOM WJIM KHUCTOY-
KOU pa3zeubaromcs TOIbKO NallbLbl CTOIBIL.

3. IlotupatenbHblil pedaekc BOZHUKAET IPU pa3IpaKeHUH Pa3HbIX Y4acTKOB KOXU. Eciau
OyMaxKy, CMOYEHHYIO PAaCTBOPOM CEPHOM KUCIIOTHIL, IPHIIOKUTH K HAPYKHOH MOBEPXHOCTH Oenpa
WIM OKOJIO aHAJIbHOTO OTBEPCTHSI, BOSHUKHET nomupamenvusiii pediekc 3aJHUX KOHEUHOCTEH.
[Tpu TakoM ke pa3ipakeHMH OOKOBOW CTOPOHBI TYJIOBHILA BO3HUKHET NOTHUPATENbHBTH pediexc
TOM KOHEYHOCTH, OJIMKe K KOTOPOH pacrnojio’keHa OyMakka, CMOYEHHas CepHOIl kucnotoil. //o-
mupamenvHbmii peghiexc nepeoHuUx 1anok BOSHUKALST MPH Pa3ApaKeHUH KOXKHU MEXKTY dITHMH JIarl-
KaMH.

Pexomennauum k opopmiieHHI0 padoThl: 00BICHUTE HAONIIOJaeMble SIBJICHUS; X0 pa-
00TbI, pe3yabTaThl HAOIIOACHUH U BBIBOBI 3aIIUIINTE B T€Tpab. JKelaTeabHO CXeMaTUYHO 3apU-
COBaTh CIUHAIBHYIO JISATYIIKY C MOMEYEHHBIMH PEIENTHBHBIMU TOJSMU HAOMIOAABIIUXCS pe-
(brekcos.

3anstue 7

Padora 18 Had/roneHne nponpuonenTHBHBIX CIIMHAJIBHBIX pe(IeKcoB y Yel10BeKa

OcHOBY (QyHKLUI HEPBHOI CUCTEMBI — OT CaMbIX IMPOCTBIX peakIMii 10 HauboJee CIOXK-
HBIX — COCTaBJIsET pe(IeKTOpHAs A€ATEIbHOCTD, IPOSIBIsieMast CJI0KHBIM B3aUMOJIEHCTBHEM 0€3-
YCIIOBHBIX U YCIIOBHBIX Pe(IIeKCOB.

besycnoBHbIMEU pediiekcaMu Ha3bIBAIOTCS MOCTOSHHBIE U BPOXKICHHbBIE PEAaKIIUU Ha pa3-
JIMYHBIE BO3JCHCTBUS U3 BHEIIHEH M BHYTPEHHEH CpENbl, OCYIIECTBISEMBIE YEPE3 MOCPEACTBO
Hu3mux otaenoB [[HC — cnuHHOrOo Mo3ra, MO3roBOro CTBOJA M MOJKOPKOBBIX TaHIIUEB. Te U3
HUX, KOTOPBIE OTJIMYAIOTCS 3HAYUTEIBHBIM IIOCTOSIHCTBOM, UCIIOJIB3YIOTCSI B KIMHUYECKON MpakK-
THUKE.

Haoopoenwiii peghrexc. BozHukaet npu yaape HEBPOJIOTMUECKUM MOJIOTOYKOM IO Kparo
Han0poBHOM ayru. PednexropHas ayra ero: ria3Hoi HepB (| BeTBb TPOWHHUYHOIO HEpBaA), UyB-
CTBUTEJIBHOE S1IPO TPOMHUYHOTO HEPBA, IBUTATEIBHOE SAPO JUIEBOTO HEPBA, JINLIEBOM HEPB. OT-
BETHAs peaKklMsi — CMbIKaHHE BEK.

Kopneanwvnutii peghnexc. BoHuKaeT npu 0CTOPOKHOM NPUKOCHOBEHUHU BaTKOM MO0 MsIT-
KoM Oymaroi K poroBuIle HaJl paay>KHOU 0007104K0i. PedriekTopHas myra ta sxe, 4To U y HaJJOpOB-
Horo pedruekca. OTBeTHas: peaklus — CMbIKAHUE BEK.

Huosicneuenocmuoii pegpinexc. Bo3HUKaeT MpH MOCTYKMBAHWK MOJOTOYKOM IO MOJ00-
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POJKY IPH CJIETKa OTKPHITOM pTe. PeduiekTopHast ayra: 4yBCTBUTENbHBIC BOJOKHA HUKHEYEIIOCT-
Horo Hepsa (11 BeTBb TPOMHUYHOTO HEPBA), YYBCTBUTEIHHOE PO TPOWHUYHOTO HEPBA, JIBUTA-
TEJIBHOE €ro SAPO B MOCTY, JIBUraTeNIbHbIE BETBU TPOMHUYHOTO HepBa. OTBETHAs PEAKIUS — CO-
KpallleHHE KeBaTeJIbHbBIX MBIIIII.

Peghnexc c cyxormcunua ccubamenn eepxueil Koneunocmu. Bo3HuKaer npu yaape HEBpo-
JIOTUYECKUM MOJIOTOYKOM 10 CYXO>KMJIMIO JIBYTJIABOM MBIIIIIBI B JIOKTEBOM crube. Pednexrophas
JIyra: MbIILIEYHO-KOKHbIN HEpB, V 1 VI 1mielinbie cerMeHThl CIMHHOTO Mo3ra. OTBETHas peakuus
— COKpAIIleHHE MBIIII U CTu0aHie PyKH B IOKTEBOM CYCTaBe.

Pecghnekc c cyxoorcunua pazzudbamens eepxueil KoHeyuHocmu. Bo3HUKaeT B pe3ybTaTe
yliapa MOJIOTOYKOM MO CYXOKWJIMIO TPEXTaBoi MbIIIbL. PedriexkTopHas ayra: MbIIEYHO-KOXK-
ueiii HepB, VII u VIII meiinbie cermenTsl cniuHHOTO MO3ra. OTBETHasi peaklusi — COKpallleHHE
TPEXIJIaBOM MBILIIIBI TJIeYa U pa3riubaHue pyKu B JOKTEBOM CYCTaBe.

Konennwiit peghnexc. Bo3nukaer npu yjape MOJIOTOUYKOM IO CBSI3KE HAJIKOJIEHHUKA HIDKE
KoJIeHHOH uamieuku. Pedrnexropnas myra: Oeapenusiii Heps, |l u IV moscHuyHble cermeHTHI
CHMHHOTO Mo3ra. OTBEeTHAs peaKIns — COKPALICHUE YeThIPEXTIIaBOi MBIIIIIBI Oe/ipa v pa3rudaHue
TOJICHHU.

Axunnoe peghaexc. BeizpiBaercs yaapoM MOJOTOYKA O MSTOYHOMY (aXUJUIOBY) CYyXO0XKH-
muto. PednexropHas myra: 6onpiieOepiioBbiil HEpB (BETBb cepanuinnoro nepsa), | u Il kpecriro-
Bble cerMeHThl. OTBETHAsI peaKklusi — CTUOAHUE CTOIIBI.

Heab paGoThl: 03HAKOMUTHCS C TEXHUKOW OMpPEeIeHUs HEKOTOPBIX MPOIPHUIIETITUBHBIX
CIMHAJBHBIX pedaercoB (KOJEHHOTO, ¢ aXWIIJIOBA CYXOXKUJIHs, ¢ OUIeTica ¥ TpHIIENca) y 4eso-
Beka. CTyneHThl paboTaroT mapamu, B KOTOPBIX KaXK/IbIi BBHICTYMAET MOOYEPETHO KAK HCIIBITYe-
MBI U KaK dKCIIEPUMEHTATOP.

Martepuanbl 4 000pyA0BaHHe: HEBPOJIOTHUECKUH MOJOTOYEK, paboTa MPOBOJUTCS Ha
YeJIOBEKE.

Xoa pabotsel.. 1. [Ing onpeneneHus KOJIEHHOTO pediekca HCHBITYEMOMY MpeaararT
CECTb Ha CTYJI U MOJIOXKUTh HOT'Y Ha HOry. HaHOCAT jerkuil ynap HeBpOJIOrH4eCKUM MOJIOTOYKOM
M0 CYXOXKUJIMIO YETBIPEXTIaBOW MBIIIIBI (IO KOJEHHON uarineukoi). CpaBHUBAIOT pedIeKch
CJIeBa U CIpaBa.

2. OmpeienieHue axuiioBa peduiekca Mpou3BOAUTCS Y UCTIBITYEMOTI'0, CTOSIIIIET0 KOJIEHAMU
Ha cryse. CTynmHH HOr cBOOOJHO cBHCatOT. HeBpomornyeckumM MOI0TOUYKOM HAHOCUTCS JIETKUH
yzap 1o NSTOYHOMY (aXUILTOBY) CyXOKMiIHi0. OTMEYaroT, CTUOAIOTCS TN CTOIBL.

3. Ilpu ompeneneHnn JTIOKTEBOTO pediiekca MoyCOTHyTasi U paccjadjieHHasi pyKa HCIIbI-
TYeMOTO OMUPAETCS JIOKTEM Ha JIaJ0Hb SKCIEPUMEHTATOPa, a KUCTh ThUIbHON YacThIO JISKUT Ha
rieye ero. bosbIioi nasen pyku sKCiepuMeHTaTopa JIOKHUTCS Ha CyXOKUJIUE ABYTIIaBOM MBIIIIIBI
UCTIBITYEMOT0. Y 1ap MOJIOTOYKOM HAaHOCUTCS MO OOJIBIIOMY Majblly SKcrepuMeHTaropa. OTme-
TUTb, CTHOAETCS JI TIPEATIICYBE.

4. Ilpu onpenenenun pediexkca ¢ TPEXTIaBOM MBIIIIBI MJIe4a SKCIIEPUMEHTATOP CTaHO-
BUTCSL COOKY OT HCIBITYEMOTO, OTBOJUT MACCUBHO €ro IUIEYO KHApYKU O TOPU3OHTAILHOTO
YPOBHSI M TIOJ/IEP’KUBAET €r0 JIEBOM PyKOH Yy JJOKTEBOTO Cruda Tak, YTOOBI MpeIIuIedbe CBUCAI0
MO/l MPSMBIM YIJIOM. YJiap HEBPOJOTHYECKHMM MOJIOTOYKOM HAHOCHUTCS y CaMmOro JIOKTEBOTO
cruba. OTMeTUTH, pa3rudaercs Jiu Npearseyse.

Pexomennauumn k opopmieHuI0 paGoThl: onucaTh TEXHUKY OOHapyxeHus Habiioae-
MBIX pedIeKcoB; HapuUCyiTe cxeMy pedIeKTOPHOM YT COMaTUYECKOT0 CIMHAIBHOTO pedIekca,
0003HaubTe €€ OCHOBHBIE 3BeHbs. CIipaBa OT CXE€Mbl HAMUIIUTE Ha3BaHUS M3y4aeMbIX CIIHMHHO-
MO3TOBBIX Pe(IEKCOB U ISl K&KIAOT0 U3 HUX CErMEHTapHBIA YPOBEHb PACIIONOKEHHS €0 LIEHTpA.

PaGora 19 Ha0roneHue nmo3HO-TOHMYECKHUX, BBINPAMHUTEIbHBIX U CTATOKHHETHYE-
CKHX peduieKcoB Y )KHBOTHBIX

Cy1iecTByeT 1Ba TUIIa COMAaTHYECKHUX pedIieKCOB — (pa3Hble U TOHUYECKUE.

daznble pedIeKCH SBIAIOTCS OCHOBOW CIIOKHBIX KOOPIMHHUPOBAHHBIX JIOKOMOTOPHBIX aK-
ToB. OHHM 00ecCleunBalOT NepeMenieHre Tena (Xoas0y, miaBanue, O0er) Wiu ero Jactei B Mpo-
CTPaHCTBE.
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Tonunueckue pedexcsl HarpaBIeHbl HA COXPAHEHUE €CTECTBEHHOM MO3BI, T.€. ONPe eIICH-
HOHM OpUEHTAIINH TeJIa B IPOCTPAHCTBE, ONPECICHHOTO B3aMMHOTO PACIIONIOKEHUS ero yacTei (y
YeJI0BEKa — BBINPSMIICHUE TO3BOHOYHUKA, CTOSHUE Ha IBYX HOTaX, BEPTUKAIBHOE MOJI0KEHUE I'0-
70BbI). OHU BO3HUKAIOT NIPH U3MEHEHUU OPHEHTAIH T'OJIOBBI [0 OTHOLICHUIO K TYJIOBUILY, IPU
U3MEHEHMH TI03bl, a TAKKE B CIydyae MEePEeMELICHHs Tella B BEPTUKAIBHON WM TOPU30HTAIBHON
IUTOCKOCTSIX KaK IO MPSIMOH, TaK U 1O KPyTYy.

Tonuueckue pedaexcs B CBOIO odepeib MOApa3AesaioTCs Ha CTATHYECKUE U CTaTOKUHE-
truueckre. Hanbonee BeIpaskeHbI OHU Yy ieliepeOpUPOBAaHHBIX KUBOTHBIX.

Cratnueckue pedaexchl BO3HUKAIOT MPHU NACCUBHBIX M aKTUBHBIX W3MEHEHMSX IOJIOXKE-
HUSI TeJIa, He CBSA3aHHBIX C €ro nepeMerieHneM B npoctpancTse. K ux unciry oTHOCsSTCS pedaekch
MOJIOXKEeHUS (TTI03HO-TOHUYECKHUE) U BhIpSMUTENbHBIE. [103HO-TOHIUECKHE pedIeKCh BOSHUKAIOT
IpY U3MEHEHHSIX MOJ0)KEHHS TOJIOBBI 110 OTHOIICHHIO K TYJIOBHILY. B 3THX yCIOBUSX B CBS3H C
nepeMeIeHHEM IEHTPa TSHKECTH TeJla MOSBIISETCS OMIAaCHOCTh HapylIeHHs paBHOBecus. OHOBpe-
MEHHO Pa3JpakaloTCsi OTOJUTOBBIH armapar BECTUOYIIIPHOTO aHAIM3aTOPa, IPOIPHOPEIEITOPEI
MBIIII ¥ CYXOKWJIHA, 8 TAK)KEe KOXKHBIE PEHENTOPHI 11U, YTO U JTAeT HaYaJlo MO3HO-TOHHYECKIM
peduexcam. ITH peduiekchl IPUBOAIT K IepepacipeeICHUI0O TOHyca MBI IIed, TYJOBHILIA U
KOHEYHOCTEH, 4TO 00eCneunBaeT MoAAePKKY TOH 4acTH Teja, Ky/la CMECTHIICS IICHTP TSKECTH.

[Tpu aKTHBHBIX TOBOPOTAX IOJOBBI IIEPEPACTIPEICIICHIE MBILIIEYHOTO TOHYCA CO3aeT 0azy
JUTSL TIOCIIEAYIOIIETO MepeMEIIeHus Bcero Tena. [103ToMy y Xopoio TpeHHpOBaHHOTO CIIOPTCMEHA
HIOBOPOT T'OJIOBBI BCET/IA MPEIIIECTBYET MOBOPOTY TYJOBHUIIA. ECIH K€ ¢ MOMOIIBIO THIICOBOTO
BOPOTHHUKA €T0 UCKIIIOUNTH, TO IBM)KCHUS TYJIOBHINA YTPAYHBAIOT OBICTPOTY U TOYHOCTb.

BemmpsiMuTenbHbIe peduieKChl BOZHUKAIOT PH HAPYIIEHHH HOPMAJIbHOH 0361, HAIIPUMED,
npu noBoporte Tena Ha 90° unu Ha 180° (mosnosxeHue Ha 00Ky UK Ha ciuHKe). OHU IPEICTaBISAIOT
c000i1 Ienb TOHUYECKHUX PeIIeKCOB, HAPABJICHHBIX Ha BOCCTAHOBJIEHUE HOPMAaIbHOW TTO3BI.

CratokuHeTHUeCKHE pedIIeKChl BO3HUKAIOT B Pe3yJIbTaTe aKTHBHOTO MJIM MTACCUBHOTO I1e-
peMelIeHus Tela B IPOCTPAHCTBE U HAIIPaBJIEHbl HA COXpaHEHHe paBHOBecHs. B 3aBucMMocTH oT
XapakTepa JIBWKCHHS 3TH peIIeKChI MoApa3AessiFoTes Ha 2 rpymmbl. OHNA BOSHUKAOT TI0] BITHS-
HUEM JIMHEHHOT0 YCKOPEHHsI BO BpeMsl IOCTYIATENbHOTO ABUKEHUS, IpYTHUEe — MOJ] BIUSHUEM YT-
JIOBOTO YCKOPEHUS BO BpeMs BparieHusi. CTaTOKMHETHYECKUE pedIIeKCchl, BOZHUKAIOIINE MOJT BITH-
SHUEM JINHEHHOI0 YCKOPEHUs: — 3TO pedieKkcsl crmycka U noabema («Iin(@THbIE»), a TaKxKe pe-
¢rekchr npuzemiieHus. OHU 00YCIIOBIIEHBI pa3ipakeHUEM PEIIeTITOPOB OTOJIMTOBOTO armapara u
OTYACTH PELENTOPOB MOIYKPYKHbIX KaHaJIoB. B Hauase moxbema moj AeHCTBUEM MOJI0KUTENb-
HOTO YCKOPEHUS MPOUCXOANUT HETPOU3BOJIBHOE CrH0aHNe KOHEYHOCTEHW M OIYCKaHHE TOJOBBI U
TYJIOBHIIIA; B KOHIIE TIOJJbeMa 0JT IS CTBUEM OTPHUIIATEIBHOTO YCKOPEHUS HACTyaeT pa3rudaHue
KOHEYHOCTEH, TOJI0Ba M TYJIOBUINE MPH ATOM NpUMIOTHUMAaOTCs. [IpH cirycke ommcaHHBIE BhIIIE
pEaKIMK CMEHSIOT APYr Apyra B 0OpaTHOM MOCIENOBAaTENbHOCTH. JTO U €CTh IU(PTHBIE» pe-
(breKchl.

Pednexc npuzemieHus BOZHUKaeT B 0€30MOpHOI (ha3e BEepTHKAIBHOTO MPBDKKA, KOTJa
’KHBOTHOE HAXOJUTCS B BO3IIyXe, €r0 KOHEYHOCTH Pa3THOAIOTCS U HATPABIISIFOTCS BIEPE, TOTO-
BSICH IPUHATH Ha ce0s TSHKECTh TeNla. YIaB, OHO NMPYXUHUT KOHEYHOCTSAMHU M ATUM Mpe0XpaHseT
TOJIOBY Y TYJIOBHUIIIE OT yJapa O 3eMITIO.

Leas padotsl: MccinenoBars pazHooOpa3Hble TOHUYECKHX PE(IIEKChI, YTO MOXKHO OCYIIIe-
CTBHTD, HCITONB3YSI PA3JINYHBIX )KUBOTHBIX. Hanbomnee moaxoasT st HaOMroIeHUS CTATUYECKUX U
CTaTOKMHETUYECKUX TOHUYECKUX Pe(PIEeKCOB MOPCKas CBUHKA M KPOJHK, @ HEKOTOPhIE CTaTOKU-
HETHYEeCKHe pe(IIeKChl, BOSHUKAIOIIHE 1O/ BIUSHUEM YIIIOBOTO YCKOPEHHUs, YI0OHO M3y4yaTh Ha
JSTYIIKE.

Matepuajbl 1 06opyaoBaHue: candeTka U3 MOTMITHICHOBOH TUICHKH, BPAIAIOIIHNACS
CTYJI MJTH CTOJIMK, OOJIBIIIasi BOPOHKA, Ta3 C BOJIOM, fomieuka pazmepom 10%10 cMm, Mopckasi CBUHKa
WA KPOJIHK, JISATYIIKA.

Xoa padoThl.

1.Habnwooenue cmamuueckux peghuexcos.

A. Peghnexcol nosei. CaxaroT MOPCKYIO CBUHKY (MJIM KPOJIMKA) Ha caleTKy U3 IUICHKH U
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U3y4aloT €CTECTBEHHYIO 103y )KUBOTHOTO. [lepeaHue u 3aiHue TaNKK Yy COTHYTHI M IPUBEICHBI K
TYJIOBHIILY, FOJIOBa OPUEHTHPOBAHA TEMEHEM KBEPXY; 0JIOBA, IIesl U TYJIOBHILE PACIIONAratoTcs
110 IPOJOJILHON OCH TeJla.

B3sB MOpCKyI0 CBUHKY 32 MOPJI0OUKY, IOJTHUMAIOT €€ roJI0BY BBepX. OTMEYaroT, YTO B ITHX
YCIIOBHSAX TMOBBIIIAETCS TOHYC MBIIII] pa3rudarenel mepeiHux KOHEYHOCTE!, JIAIKU KUBOTHOTO
pasrubaroTcs. 3aHUE K€ JIAIKM YMEHBIIAT pa3rudaTenbHblil ToHyc. OnyckaHue rojJoBbl BHU3
NPUBOIUT K OOpaTHOMY pacIipeielIeHUI0 pa3ru0aTeIbHOTO TOHYCA: B IEPEAHUX KOHEYHOCTAX OH
nasiaeT ((KUBOTHOE OIyCKAET MEPEHIOK YacTh Tela), a B 33JHUX TOHYC BO3pACTaeT, YTO MPOsB-
JS€TCA B IOABbEME 3aJHEH YaCTH TeJa.

OTH TOHUYECKUE pedIeKChl OTHOCATCA K KIacCU(UKALMOHHON IPYIIE WelHblX MmoHuYe-
ckux pegnexcoe. OHU BO3HUKAIOT C MPONPUOPEIIETITOPOB MBIIIIL €N U OTOJMTOBOTO ammapara.
LleHTpBI UX PacIIONIOKEHBI B IPOI0JINOBATOM MO3I€, IPEUMYILECTBEHHO B BECTUOYIISIPHBIX Apax.
Jpyrue pediiekchl 3TOi TpyHIibl B XOPOIIO BEIPAKEHHOM BUIE MOKHO HaOJII0AaTh TOJIBKO Ha Oe-
yepebpupo8aHHOM KUBOTHOM.

B. Boinpsamumenvusie pegrexcol. [lepBedIinii U3 HUX — 3TO peghiiekc yOepiucanusi 207106bl
memenem Kkeepxy. IIpoHabitoaiite ero B OmbITe.

OCTOpPOKHO TIOJIOKUTE MOPCKYIO CBHHKY Ha OJMH OOK, MPIKHUMas TOJIOBY M TYJOBHIIE
JaJIOHBIO K IUIOCKOCTH OIOPBI; yIEp)KUBaiTe ee B 3TOM IOJOXKEHUU 0 TeX IMOp, IOKa OHa He
ycrnokoutcs. 3ateM rojoBy ocBoboaute (Puc.14.). OTmeTbTe, 4TO OHA IPUHUMAET HOPMAIbHOE
IIOJIOKEHHUE — TEMEHEM KBEpXY.

[TomaUMHTE )KUBOTHOE BBEPX, MPHUICPKHUBAsi CHU3Y MO TPYAKOH U cBepxy 3a Ta3. Omy-
CTHTE 3a]1 CBUHKH J10 BEPTUKAIBHOTO MOJIOKEHUS TYJIOBHILA, — TOJIOBA OCTAETCS TEMEHEM KBEPXY.
[lepeBeante Tya0BHUIIE MOPCKON CBUHKH B BEPTHKAJIBLHOE MOJIOKEHHUE TOJIOBOI BHU3, TIOJHUMAS
ee Ta3. OTMETbTE, YTO U B 3TUX YCIOBUSAX I'0JIOBA OCTAETCS B HOPMAJILHOM TOJI0XKEHUU — TEMEHEM
KBEpXY. DTO pedeKc ¢ OTOIMTOBOTO ammapara Ha MBIIIIEI IIed. LIeHTp ero — B KpacHbIX sapax
CPEIHETO MO3Ta.

Peanm3zanus pedriekca moBOpoTa TOJIOBB TEMEHEM KBEPXY B CBOIO OUEPE/Ih BHI3BIBACT BBI-
OpSMUTENbHBIE peQIIeKChl C TPONPUOPELIETITOPOB MBI, CYXOKWINH IIeU M KOXKHBIX PeLenTo-
POB TYJIOBHIIIA HA MBI TYJIOBUIIA U KOHEYHOCTEH.

VYKiaapiBaeéM MOPCKYIO CBUHKY Ha OJJMH OOK, MPM>KUMasi TOJIOBY M TYJIOBHUIIIE JIaJOHBIO.
3areM 0CBOOOKJAeM TOJIOBY M IJICYEBOM MOSIC: T0OJIOBA HEMEIJIEHHO NMOBOPAYUBAETCS TEMEHEM
KBEPXY, a 3a HEIO U MepeiHssA YacTh TyaoBuia. [locie 3Toro ocBoOoxaeM 3aJHIOI0 YacTh TYJI0-
Buma. OTMEThTE, YTO CBHHKA IPUHUMAET €CTECTBEHHYIO 03y, MPUITIOAHUMASCH Ha JIarKax | I1o-
BOpauyMBas TyJ0BHIIE HAa 90° CHMHKONU KBEPXY.

[TomHMMHTE MOPCKYIO CBUHKY BBEPX, TIOBEPHUTE €€ CITMHKOW KHU3Y U OTIYCTHTE, TIPEIo-
CTaBIIsIsl BO3MOXKHOCTb CBOOOJHOIO MaJieHHs. 1'0J10Ba )KMBOTHOTO TYT )K€ MPUHUMAET MUCXOJHOE
MOJIOKEeHHE (TeMEHEM KBEpXY); BCIIE 3a HEil TOBOpAaYMBAETCs NMEPEIHSISI 9acTh TYJIOBHUINA U TIe-
pelHue JIalKy, a 3aTeM Ta3 U 3aaHue Janku. JKHBOTHOe mepeBopayuBaeTcs B Bo3ayxe Ha 180° u
NPU3EMJIISIETCST HA BCE YETHIPE JIAIKH.

2. Habnwooenue cmamoxkunemu4eckux peghiexcos.

A. CratoknHeTHYECKHE PE(IIEKCh, BOZHUKAIOIIHNE IO/ BIUSHHEM JJMHEHHOTO YCKOPEHUS
(«inTHBIEY, pedaeKchl Tpu3eMiIeHus). Y 0eIUThCs B CYIIECTBOBAHUH «TU(PTHBIX» pedIIeKCcoB U
pediiexca nmpu3eMIIEHUS] MOKHO Ha MOPCKOM CBHHKE WIJIH KPOJIHKE.

ITomecTHTh MOPCKYIO CBUHKY Ha JIOIIEYKY U U3YUUTh €€ M03Y: IepeIHNE U 3a/IHUE JIaKH
y HE€ COTHYTHI, TOJIOBA MPHUIIOAHATA. BBICTpO NepemMenaTh CBHHKY BMECTE C TUTOIIAAKON TO BBEPX,
T0 BHM3. [Ipu 3TOM Habmo1aiiTe, Kak MIMEHHO MEHSIETCS MO0JIOKEHHUE €€ TYJIOBHILA, TOJIOBBI, JIATIOK.
OTMeThTe, YTO B HaYasie OBICTPOTO CITyCKa MEpEeTHUE U 3aJHHE JIAKH Y CBHHKH BBITIPSIMIISIFOTCS,
a TYJIOBHUIIIE M TOJIOBA IPUIIOJHUMAIOTCS. B MOMEHT BHe3amHo# 0CTaHOBKU B KOHIIE CITyCKa JIATKU
CrudaroTcs, TOJ0Ba U TYJIOBHIIE MPMKUMAIOTCS K TUIOCKOCTH omopkl. [Ipy moapeMe onrcaHHbIe
BBIIIE PeIIEKTOPHBIC PEAKLIUU YEPEIYIOTCSI B 0OpaTHOM IMOPSIJIKE.

Bo3bMuTE MOPCKYIO CBUHKY U yIEPKUBANWTE €€ B BO3AYXE MO IPYJIKOM U 3a Ta3: JAIKHU €€
MOJIyCOTHYTBI M CBHCAIOT. 3aTeéM OBICTPO MPOJBUTANTE €€ MO HaIpaBlIeHHIO K 3emie. OTMeThTe,
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YTO BO BpeMsl JBM)KCHUS MEpEeIHUE U 3a/HUE JIANKH KUBOTHOTO pa3rHOAIOTCs U BBITATUBAIOTCS
BIIEpE]], a MAJIbLIBI PACXOAATCS BEEPOM. DTO U €CTh peduieKec IPU3EMIICHHUS.

b. Cratokunernyeckue peaekcsl, BOSHUKAIONIUE MO BIUSHUEM YTIOBOTO YCKOPCHHUS.

VY0enutbes B CyLIECTBOBAHMM CTATOKUHETUYECKUX PE(IIEKCOB Ha MOJIOKUTEIBHOE U OT-
pHIIATEIbHOE YIIIOBOE YCKOPEHUE YA00Hee Ha JIATYIIKE.

JIarymky mocajuTe Ha BPALAIOIIMICS CTOJNMK, MOKPBIB CBEPXY OOJIBLION BOPOHKOH, U
ObIcTpo BpamanTe. OTMEThTE, UTO B HaYaJle BpaIllEHNUs, TOJI0BA JISATYILKH [I0BOPAYMBAETCS B CTO-
POHY, IPOTHUBOIMOJIOXKHYIO HaIIPAaBJICHUIO BpallleHus. Benen 3a roioBoil B Ty ke CTOpoHyY M3ruba-
ercs tynoBuule. Hepenko ynaercs HaOm01aTh, KakK, pearupys Ha M0JIOKUTEIBbHOE YTII0BOE YCKO-
peHue, JIAryIIKa I0JI3eT 0 KPYry B CTOPOHY, IPOTHBOIIOJIOKHYIO HalpaBieHuto BpameHus. [1o-
CJIe OKOHYAHUs BpallleH!Us y JISATYIIKH BOCCTaHABIMBAECTCS UCXO/IHAS 1103a.

OmnycTure JArymky B Ta3 ¢ BOJOH, CTOAIIMK Ha Bpawmatomemcs cryne. OTMETbTe, 4TO BO
BpEMsI BPALLEHUS JIATYIIKA YIUIBIBAET B IPOTUBOIOJIOKHYIO BPALLIEHUIO CTOPOHY.

Pexomennanum k opopMiieHnI0 padoThl: ONMIIUTE METOAUKY PaOOTHI U HaOIr01aeMble
Bamu craTrueckue U CTaTOKMHETHYECKUE PeQIIEKChI. Y KOKUTE UX PELEHTUBHBIC TIOJIS, IICHTPHI U
Ha3HaueHHUEe ITUX pe(IeKCOoB.

Pa6ora 20 HaluioneHue 3a mocJjieICTBUSIMH OJHOCTOPOHHEr0 TMOBPEKIEHUS MO3-
JKe4Ka y rojayos

Mo037k€40K y IITHIl YpE3BBIYANHO Pa3BUT 110 pa3MepaM, 4TO COOTBETCTBYET TOM CIIOKHOMN
KOOPJIMHAIIMK MBIIIEYHOTO TOHYCA U JABMXKEHHH, XapaKTEePHBIX Ul JICTAIOIUX MEepHATHIX. XOTs
HBOJIFOLIMOHHO OH IPOLLE, YEM Y MIIEKONUTAOIIUX.

OnHako MopakeHUs1 MO3XKeUyKa MPUBOJAT K CXOAHBIM CUMIITOMAaM HapyLICHUH B TOHYCE
MBILLI ¥ IBUTaTE€IbHONW (PYHKIIUU HE3aBUCUMO OT YPOBHS 3BOJIIOLMOHHOIO pa3BUTHS ero. OCHOB-
HBIMU CUMIITOMaMH HapyIIEHUs JeSTeIbHOCTH MO3KEUKa I10CIIe TIOJTHOT0 €ro pa3pyLIeHUs SBIs-
I0TCSl aMOHUs, ACMEHUs, ACA3UL U AMAKCUSL.

Ienp padorTsl: uccie0BaHUE HAPYLIEHUH, BO3HUKAIOIUX T0CIE OJHOCTOPOHHETO IO-
BPEXKJIEHUS MO3KE€UKa BBEJICHUEM B HETO MPENapoBaIbHON UTJIBI.

Matepuaabl 1 000pya0oBaHue: roidyOb, MOJOTEHIIE WM OoJbIlas MapieBas caiderka,
npenapoBajbHas Uria.

Xoa padorsl. ['ony0s 3ameneHaTh B MOJOTEHIE WM call(peTKy, OCTaBUB CBOOOAHOI ro-
JIOBY U KpaHHaJIbHBIA y4acTOK 1ieH. [[purHyB royioBy rony0to, onpeaeauTb MECTO MPOEKIIUU Ha
3aTbUIOYHOM YacTH Yeperna Mo3kKeuka. B ieHTpaabHyr0 TOUKy OJHOW U3 IIOJIOBHH 3TOW IPOEKLINN
NEPIEeHIUKYIIPHO KOCTH BBECTH MPENapoBajbHYIO Uy, [TOC]IE IPOKOJIAa KOCTH YriyOuB €€ He
6osee ueM Ha 5 MM. Yepe3 5 — 10 MUH mociie oniepay yxe MO>KHO ITPOBOINUTH HA0JII0ICHHE.

[Ipexne Bcero, OpocaeTcs B T1a3a HapyIIEHUE COOTHOILIEHHUS TOHYCA ITPaBOM U JI€BOM MO-
J0BUHBI Tena. Kpbljio U jana oJJHON CTOPOHBI (OTIEPUPOBAHHON) BBITAHYTHI, T.€. IPeodIaiaeT To-
HyC MBI pa3rubareneit koHeuHocTed. M3-3a npeobnaganus pa3ru0aTeIbHOTO TOHYCA MBIIIIT
€U U TYJIOBUIIA HA OTIEPUPOBAHHON CTOPOHE U rOJIOBa Toy1y0s 3alIpOKUHYTa Ha3aa U BOOK. [o-
J1yOb BCe BpeMsl MBITAETCS IBUTAThCS U MPU 3TOM KPY>KUTCS B Ty CTOPOHY, Ha KOTOPOIl HapyIeH
MO3KEUOK («MaHEKHBIe» NBHXKEHHUs). Uepe3 HECKONbKO JHEH TspKenble SBICHHsS HapyIIEHUH
CTJIa)KMBAIOTCS, HO HEJIOBKUE JBUKEHHS U HAKJIOHHOCTh MPOU3BOAUTD JBUKEHHUS 110 KPYT'y OCTa-
FOTCA.

[lepBsie 2 — 3 ans roy0st HAJJO KOPMUTH U TOUTh UCKYCCTBEHHO.

Pexomennauum k opopmiiennio padoThl. 3anucath HaOIIOAEHUS U CAETIATh BIBOJIBI.

KoHTpoJbHBIE BONIPOCHI:

1. Kakoil oraen Mo3ra JATYIIKH KOOPAHMHUPYET CIIOKHYIO JIOKOMOTOPHYIO JIesTellb-
HOCTB?

2. KakoBbl mocneacTBust ynaneHuss 1 QyHKIMOHAIbHOE 3HAUYCHHE MMPOMEXYTOUHOTO M
cpeaHero mosra?

3. KakoBbl mocienctBust ynaneHuss U (yHKIHOHAIBHOE 3HAYEHHE IPOJOITOBATOTO
mo3ra?

4. Kakune comaruueckue (YHKLIUU PErylUpyeT MPOJOITrOBAaThIM MO3T y JArymku? Y



33

MJIEKOTIUTAOIIUX ?

5. Maiite onpeneneHre peLienTUBHOIO 1o pediexca.

6. Kakue comaTnueckue peduieKkchbl MposSBIseT CHMHHON MO3T JISATYIIKU?

7. Kakue HeillpoHbl 00pa3yloT pedIeKTOPHYIO yry CyXOXKHIBHBIX pedIIeKCcOoB Yy 4Yeno-
Beka?

8. . KakoBo ¢yHKIMOHATIbHOE 3HAUCHHE KPACHBIX SAEP CPEeIHEro Mo3ra?

9. . Kakyio ponb B mepepacupeeIeHIH MBIIIEYHOTO TOHYCa UTPAIOT peduIeKChl ¢ Mpo-
MIPUOPELEITOPOB MEHHBIX MBIIII?

10. Kakoe 3Hauyenue umeet addeperranus ¢ 0TonuToB? PerentopoB NOTYKpYKHBIX Ka-
HaJIOB?

11. Onwumute moaApoOHO MPOLECCH P OCYIIECTBICHUHU BBITPSIMUTEIIBHBIX PE(IIEKCOB.

12. I'me MecTOIOIOKEHHNE EHTPa CTATOKUHETHYECKUX pediiexcoB?

13. IMoyemy mpu OJHOCTOPOHHEM BBIKIIFOUCHHH KPACHBIX sJIep HAPYIIEHUS MBIIICYHOTO
TOHYCA HPOSIBIIAIOTCS Ha MPOTHBOIOJIOKHON CTOPOHE, a OJIHOCTOPOHHEE MOPAKEHNE MO3KEUKa
BJICUET HapYyIIEHNUE TOHYCAa HAa ONIEPUPOBAHHOMN CTOpOHE?

14. Kakue cUMIITOMBI CBUETEIbCTBYIOT O HapyIICHUAX (QYHKIMHA MO3KEUKa y MIEKOIIHU-
TaouUX?

Tema 4. ®usuosorusa BH/ u anaau3zaroposn
Tect «HepBHas cucrema» (10 MunyT)
3ansTue 8

PaGora 21 Bbipa0oTKa yCJ10BHOI0 MUTaTeJIbHOI0 peduiekca y yeJoBeKka U Ha0JI0/1e-
HHe YyracaTeJbHOIr0 TOPMOKEHH S

MexaHnueckoe pa3/ipakeH1e pOroBHIIbI U CKJIEPHI BBI3bIBAET O0€3yCIOBHBIM MUTaTEIbHBIN
pednekc. Ha 6aze aToro 6e3yciioBHOTO pediiekca MOKHO BbIpabOTaTh yCIOBHBIN pediiekc. B ka-
YeCTBE YCIOBHOTO Pa3ApakKUTelIsi MOKET CIYXKHUTh 3BOHOK. /[ momyyeHus 6e3yciaoBHOTO MUra-
TEIBHOIO pediiekca MOYKHO HCIOJIB30BaTh MPOCTOE MPUCIOCOOIEHUE ISl pa3pa)keHusi poro-
BULIBI U CKJIEPHI IIPEPBIBUCTOM CTpyel BO3yXa.

Heab padoThl: 03HAKOMUTHCS C METOAUKOMN BHIPAOOTKH YCIIOBHBIX peiiekcoB U BbIpado-
TaTh YCJIOBHBII MUTATENbHBIN pediiekc y uenoBeka.

Marepuanbl U 000pyI0BaHHMe. OYKOBAsl OINpaBa, PE3MHOBAsI TPyOKa, HEOONbINAS CTEK-
JSIHHASA TPYOKa € OTTSIHYTBIM U COTHYTBIM IO/ IPSIMBIM YTJIOM KOHUMKOM, PE3UHOBAsI Ipy1IIa, 3BO-
HOK. VICIIBITyeMBIN — YEOBEK.

Xoa pa6oTbl. McnibITyeMOMy HaJleTh OYKOBOE MPUCHIOCOOIEHUE ISl MOIy4eHHs TPpephl-
BHUCTOM CTpyH BO3AyXa TakK, YTOOBI KOHEI| TpyOOUKH ObLI HalpaBieH HAa HapyKHbIM Yroj riasa
(Ho He kacacs ero!). HanaBiausas Ha rpyiry, o0ayBaiiTe Hapy>KHBIH yroJ riasa cTpyei Bo3ayxa.
B otBer nosiBisiercst 6e3ycnoBHbI pediiekc. Ecnu pediexc He BbI3bIBaeTcs, HaJJ0 U3MEHUTD T10-
JIOXKEeHHEe TPYOKH, YBEIMUUTH 10J1auy BO3AyXa YCHIIMBas JIaBICHUE HA IpyIly, TOOUBasICh MOSB-
JICHUS] MUTaTEeJIbHOTO pediiekca mpu KaxkJoM pa3apakeHuu. OT UCIBITYEMOT0 kKelaTeabHO OTro-
POJUTH SKPAHOM 3BOHOK M PE3UHOBYIO IPYIILY.

BxmtounTe 3BOHOK M yOEIUTECH, UTO OH sBIISCTCS HHAU(GEPEHTHRIM 11 pediiekca Mop-
ranus. Ilocie aToro cozgaiite MakCHMaabHO BO3MOKHBIE CIIOKOMHBIE YCIOBHA (OTCYTCTBUE TO-
CTOPOHHHUX IITYMOB U NIPOYUX pa3/ipakuTesei) U MpUcTynaiTe K BbIpaboTKe yCIOBHOTO pedekca.
Bxurouas Ha 5 — 7 ceKyHJT 3BOHOK, uepe3 2 ¢ 10CIIe BKIIOUYEHHS OIKPEIUISIITE €ro cTpy€El Bo3ayxa
Ha IJ1a3, HaKkuMas Ha rpymry. Yepes 15 — 20 ¢ moBTopsieTe 310 coueranue pazapaxurenei. [locme
6-8 coueTaHuil Ipu oYepeHOM BKIIIOUEHUH 3BOHKA Ha epyuty He Hadxcumatme. HecMoTpst Ha OT-
CYTCTBHE 0€3YCIIOBHOTO pa3ipakKUTeIIsl, HAOIIOJaeTCsl MUTaHUE.

IToBTopuTe 2 — 3 pa3a coueTaHue 3BOHKA ¢ 001yBaHMEM IJ1a3a BO3AYXOM U CHOBA BKIIIOUE-
HUE 3BOHKA HE MOJKpeIIsiiiTe 6e3yCI0BHBIM pa3ipaxureneM. OnaTh HabII01aeTCsl MUTaHUE pU
OTCYTCTBUH 00yBaHUs I71a3a cTpyeil Bo3ayxa. [IpogomkaiiTe ¢ TeMH ke HHTEpBajaMU BKJIIOYATh
3BOHOK 0€3 MOJKpenIeHus ero ooayBanreM. OTMETbTE uepe3 CKOJIbKO BKIIOUEHUH YCIOBHBIH pe-
¢uekc yracaer, T.e. IPEKPATUTCS MUTaHUE B OTBET Ha 3BOHOK.
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Pexomennauum k opopmiaeHuIo padoThl. B mpoToKoie OMUImuTe METOAUKY paboThl, OT-
METhTE Yepe3 CKOJIbKO COYETaHUN BbIpAOOTaNICs YCIOBHBIN peduiekc U KaK CKOPO HACTY MUJIO €ro
yracanue. Czemnaiite BIBO/IbI 00 yCIOBUSAX BHIPAOOTKH YCIOBHBIX PE(IIEKCOB M UX YracaHMUs.

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

VY 4enoBeka, B OTIUYME OT UBOTHBIX, YCIOBHBIE pe(hIeKChl MOTYT BbIpaOaThIBaThCS HE
TOJIBKO Ha IBJIEHUS U IPEIMETHI OKPY>KAIOILEro MUPA, T.€. Ha pa3ipakUTeIH [IEPBON CUTHAIbHON
CHCTEMBI, HO U Ha 3HaYEHUE CJI0BA, T.€. HA pa3/Ipa)KuTelb BTOPOU CUTHAJIBHOM cucTeMbl. [[pyrumu
CJIOBaMH, y YEJIOBEKa YCIIOBHBIE pedIeKChl MOTYT BhIpaOaThIBAThCS KaK B MEPBOIi, TaK U BO BTO-
pOI CUTHAJILHOW CHCTEME.

YcnoBHBIE peduIeKChl BTOPO CUTHAIBHOM CHCTEMBI BBIPA0ATHIBAIOTCS, KaK MPABUIIO, HA
6a3e yciIoBHBIX pedIeKcoB NepBOil curHanbHOM cucteMsl. Ilpu 3TOoM ecnu BeipabaThiBaeTCs Ha
KaKOH-TO pa3apakUTesIb HOBBIM YCIOBHBIN peduiekc B NEPBO CUTHAIBHON CHCTEME, TO CIIOBO,
o0o03Hauaro1ee 3TOT pa3ApakuTellb, MOXKET BbI3BaTh TaKOH ke peduiekc 6e3 creruanbHoi BbIpa-
00TKHM mMaHHOTO pediekca Ha 3TO CJIOBO, T.€. 3TOT YCIOBHBIN pedieKC OJTHOBPEMEHHO OKa3bIBa-
eTcsl BBIpaOOTaHHBIM YK€ M BO BTOPOIl CUTHAJILHOM CHUCTEME.

Leab padoThI: BEIPAOOTKA gecemamuho2o YCIOBHOTO pediiekca. YOeIuThCs B TOM, U4TO
IpU BbIPAOOTKE YCIOBHOTO 3pauKOBOT0 pediekca Ha 3BOHOK B MIEPBOM CUTHAIBHOM cUCTEME O/1-
HOBPEMEHHO BbIpa0aTHIBACTCS U YCIIOBHBIN 3pAavyKOBBIA peiIeKc Ha CIOBO «3BOHOK» BO BTOPOM
CUTHAJIBHOU CUCTEME.

Martepuanbl U 000pyI0BaHHe: HCIBITYEMbI (3K€IaTEeIbHO C YETKOM 3pauKOBOW peak-
1[1ei Ha CBET U CBETJION OKPAcKOM paay>KHOM 000JI0UKH IJ1a3), 3BOHOK, HEOOJIBLION PYyYHOI SKpaH
JUIs 3aTEMHEHHUS IJ1a3a UCIIBITYEMOTO.

Xoa padoTsl. YcaauTe UCOBITYEMOr0 HAlpOTUB ce0s JIUIIOM K OKHY WJIM K HACTOJIbHOM
namre. [Ipennoxurte UCIBITYEMOMY 3aKpbITh OJUH TJla3 SKpaHOM U yOeIuTech B HaJIMYUH 0e3-
YCIIOBHOTO 3pauyKOBOro pediekca Ha CBET (MPH 3aKPHITUH IJ1a3a SKPAHOM 3padyoK JIPYroro paciiu-
psieTcs, a Ipu OTOJIBUTaHUM dKpaHa B CTOPOHY OT IJ1a3a 3pavyoK CYKHBAETCS).

Bxittounte 3BOHOK, 3aT€M I'POMKO IIPOM3HECUTE CIIOBO «3BOHOKY, yOexasich B UHAU(de-
PEHTHOCTH 3TUX pa3/ipakUTesel 10 OTHOLIEHUIO K 3paukoBoMy peduiekcy. [locne satoro mpucry-
naiire K BeIpabOTKe YCIOBHOI'O 3payKOBOro pediekca Ha 3BOHOK.

HcnpiTyeMOMy 71a10HBIO 3aKpBITh OJIMH IJ1a3 JaJ0HBI0 HA BCE BpeMsl IKCIEPHMEHTA.
BkirounTe 3BOHOK U cpa3y e 3aKpoiTe cBOOOIHBIN I1a3 UCTIBITYeMoro 3kpaHoM. Yepes 10 — 15
C BBIKJIFOYMTE 3BOHOK M OTOJIBUHBTE 9KpaH oT ra3za. Yepes 20 — 30 ¢ cHOBa BKJIIOUHUTE 3BOHOK U
3aKpoiTe a3 3kpaHoMm Ha 10 — 15 c. [ToBTOopsiiTe Takue cOYETaHMsI YEPE3 paBHBIE MHTEPBAJIBI
BpemeHH 12 — 15 pa3. 3areM ouepeHOE BKIIOUEHHE 3BOHKA He CONPOBOKAAlTe 3aTeMHEHHEM
rja3a skpaHoM. Habmonaiite pacuupenue 3pauxa, HeCMOTpPsI Ha OCBELIEHHUE 1334, T.€. IPOSIBIIA-
€TCsl YCJIOBHBIH 3pauKoBbIil pediekc Ha 3BOHOK.

3akpenuTe BbIpaOOTaHHBIN YCIOBHBIN pe(ieKc TOMOIHUTENBHBIMU TPEMS — MATHIO cove-
TaHUSIMU 3BOHKA C 3aTEMHEHHEM TJla3a, a 3aTeM BMECTO BKJIIOUEHUS 3BOHKA TPOMKO MTPOU3HECUTE
CJIOBO «3BOHOK» 0€3 3aTeMHeHus ria3a. Habmonaiite pacumpenue 3payka, T.e. yCIOBHBIN 3pad-
KOBBII pediekc Ha CJI0BO «3BOHOK.

Pexomengaunu k opopmiienno padorel. B npoTokos 3anummTe X0 ONbITa U AailTe
00BsicHEeHHE HAOII0AaeMbIM (paKTaM.

KoHnTpoJsbHbBIE BONIPOCHI:

Yro Takoe ycIOBHBIH pediiexc?

KakoB Mexanu3m o6pa3oBaHus yCJIOBHOTO pediekca?
Kakue ecTb npaBuia BEIpabOTKH YCIOBHBIX pediexcoB?
Kaxue ObIBaroT BUIBI YCIOBHBIX PEGICKCOB?

Kakue ObIBaroT BUbI TOPMOXKEHUS YCIOBHBIX pediekcoB?
KakoBo 6uosnornyeckoe 3Haue€HNE YCIOBHBIX pediekcoB?
Yro Takoe nepBas U BTOPasi CUTHAIbHbBIE CUCTEMBI?

NookrwbdPE
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8. Urto sBisieTcs pazapaxUTeIeM s IEPBOM CUTHAIBHOM CUCTEMBbI?
9. Uro sBisieTCs pa3ApaXKUTEIEM JIJIsi BTOPOM CUTHATIBLHON CUCTEMBI?

3ansarue 9
TeMbl 10KJI210B
1. Knaccudukanuu penentopos
2. 3HaueHUe PElEenTOPOB B )KU3HH KUBOTHBIX U YEIIOBEKA

Paborta 23 O6HapyskeHHe pa3IH4YHbIX BU0B PeleNITOPOB KOKH
B koxe yenoBeka HaXOIATCs peLeNTOPbl TAKTHIILHON, 00JIEBOW U TeMIIepaTypHOH
YyBCTBUTEIBHOCTHU. BCce 3TH penentopbl pacrooKeHsbl 10 OBEPXHOCTH TEJIa HEPABHOMEPHO.

TakTUNBbHBIX peLenTopoB OOJbIlIE BCETO HA KOHYMKAX MajbleB, ry0ax, KOHUYMKE HOCA,
A3bIKA, HA NafoHAX. MeHblle Beero — Ha crmbe. B cpeneM Ha 1 cM? MOBEPXHOCTH KOKM MPUXO-
JUTCA 25 TaKTWIBHBIX PELIEITOPOB.

BboneBbIx perenTopoB Ha Kak/10M KBaJpaTHOM CaHTUMETPE MOBEPXHOCTH KOKH 0K0J10 50.

TepmopenenTopsl pa3AesstoTCs Ha XOJOJIOBBIE M TEIUIOBbIE. XOJOJI0BbIE TEPMOpELEI-
TOPBI PacIoNaralTCcsl B IOBEPXHOCTHBIX CIIOSAX KOxkH (Ha riyoune 0,16 Mm) u oOiiee yucio ux
noxomuT 10 250000 (B cpemneM 12 perentopos Ha 1 cm?). TemIoBbIX perentopo okoio 30000
(B cpemem 1 — 2 penenrTopa Ha 1 cM?) M pacronaraioTcs oHH B Goliee TIYOOKHX CIOSX KOXKH
(okomo 0,3 mm). MeHbllie Bcero TepMOpEIENTOPOB B KOKE JIMIIA, OOJIbIIIE BCETO — B KOXKE KOHEU-
HOCTEM.

Heapb padoTbi: 0OHapYKEHHE B KOXKE PELENTOPOB Pa3HbIX BUJOB YyBCTBUTEIBLHOCTH, HC-
CJIeJOBaHUE YaCTOThI UX PacCHpEIEICHUs 10 Pa3HbIM y4acTKaM KOXKHU.

Marepuanbl u o6opynoBanue. TepMoa — HeOOMbIIas CTEKISIHHAS MPOOUPKA, BEPXHSAS
4yacTh KOTOPOIl 3aKpbIBaeTCsl MPOOKOI, a B THO BIAsH CTEPKEHb U3 METaJjia C BHICOKOW TEIIo-
IPOBOJIHOCTBIO (BMECTO TEPMO/Ia MOXKHO UCIOJIb30BATh HATPEThIE HITM OXJIaXI€HHBIE TYITOKOHEY-
HBI€ [TPeTapoBaJIbHbIE UIJIb), FOpsYasi BOJA, JIe, JMHENKa, OCTphIe penapoBabHbIE UIJIbL.

Xoa pa6orsl. PaGota BeimonHsieTcs BABoeM. Ha koke ThUIbHOW YacTW KMCTU UCHBITYe-
MOI'0 HaY€pPTUTh KBAJpaT co CTOpoHOM 1 cMm. IInomane KoK B 3TOM KBaApaTe U MOIJIEKHUT HC-
CJIEJOBAHMIO.

WcneiTyemslii 3akpbiBaeT ria3a. Octpoil npenapoBaibHON UTTIOH ¢ MUHUMAJIbHBIM HaXKH-
MOM TOCJIEJOBATEIbHO BO3JCHCTBYIOT HA KOXKY IO BCEMY BbIJIEJIEHHOMY KBaipary, (GUKCHUpYs 1O
OILYIIEHUSM UCIBITYEMOI'0 KOJIMUECTBO OOJIEBBIX U OCA3ATEIbHBIX TOYEK.

B sToM ke KBaJapaTe TOYEUHO NMPHUKIAIBIBAIOT K KOXKe (M0 BCEM ydyacTKaM IOCIe[0Ba-
TEJIbHO) METAJUINYECKU I KOHYUK TEPMO/1a, 3aTI0JTHEHHOT0 Topsiueit BOJIOH (M1 HCTIOIb30BaTh TY-
IIOKOHEYHBIE UTJIbl, HarpeThie B ropsyeil Boje). [Ipu kaxa0M NPUKOCHOBEHUH UCIIBITYEMBIN J10JI-
’KEeH coo0lIaTh, YTO OH OLIYIIAET — MPUKOCHOBEHHE WM Terio0. [10ACUnTHIBaOT KOJMYECTBO TO-
4eK, U BO3JEMCTBUM HAa KOTOPBIE NCIIBITYEMBIN OLIYIIAET TEIUIO, & HE IPUKOCHOBEHHE. AHAJO-
TUYHO OIPEAETUTh KOJINYECTBO XOJIOJOBBIX TOUYEK, BO3ACHCTBYS HA KOXKY TEPMOJOM CO JIbJAOM
WJIU UTJIaMU, TPEIBAPUTENIHO OXJIAXKACHHBIMU BO JIbAY.

Pexomengaunu k opopmiieHu10 padotpl. OnummuTe X0 padoThl, 3aHECUTE MOTyYEeHHBIE
pe3ynbTaThl B TAOIUIy 4, 0000IIMTE HAOIIOIEHUS U CIIETalTe BHIBOIBI.

Tabmuia 4 KonnyecTBo penienTopoB KOXH

MoganbHOCTh pEelenTOPOB KosmgectBo Ha 1 cM? KOKH

TakTuabHBIE
bonerie
TemnmoBbie
XO0JI0IOBEIE
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Padorta 24 Onpenesnenue NpoCTPaHCTBEHHBIX NOPOT0B TAKTHJIBHON YyBCTBUTEIbHO-
CTH KOkH (3CTe3UOMeTpHsi)

TakTunbHass 4yBCTBUTEIIBHOCTh M3y4aeTCs METOJIOM 3cTe3noMmerpuu. Paznuyaror mpo-
CTPaHCTBEHHYIO YYBCTBUTEIbHOCTb, KOTOpAsi XapaKTepU3yeTcsl MPOCTPAHCTBEHHBIM MOPOTOM, U
YyBCTBUTEIBHOCTH, KOTOPast ONMPEEISAETCS 110 CHIIOBOMY mopory. [los1 mpocTpaHCTBEHHBIM MTOPO-
rOM TaKTHJILHOM YyBCTBUTEILHOCTH WM MOPOTOM JUCKPUMHUHALUY (pa3lu4yeHUs]) TOHUMAIOT TO
HAUMEHBIIIEE PACCTOSIHIE MEX/TY IBYMSI TOUYKAMHU KOKH WIIH CIIU3UCTON 000JIOUKH, TIPU OJTHOBpE-
MEHHOM pa3IpakeHUU KOTOPBIX BO3ZHUKAET OUIYIICHHE ABYX MPUKOCHOBEHUN. OH XapaKkTepus3yer
MPOCTPAHCTBEHHO PA3IMYUTEIBHYIO CIIOCOOHOCTh KOKU U CIIU3UCTON 00OJIOUKH, 3aBUCSIIYIO OT
TYCTOTHI PACIIOJIOKEHUS B HUX TAKTUIIBHBIX PELENITOPOB.

YCTaHOBNIEHO, YTO HAWOOJBIICH PA3IUYUTENHFHON CIIOCOOHOCTHIO 00Jaal0T: KOHYHK
s3bIKa, TYObI — 1-1,2 MM; TTOAYIIIEYKH mayblieB — 1,5 — 2 MM; J1aJIOHHasI TIOBEPXHOCTh IMaJIbIICB —
2,2 — 2,5 mm; cepearHa JaJ0HU — 8,9 MM; ThUTbHASI TOBEPXHOCTh KUCTH PYKU — 31 MM; mpesruie-
gbe, rosieb — 40,5 mM; criuaa — 54,1 Mm; 6enpo, miedo — 67,6 MM.

Leanb padoThi: UCIIOJIB30BaTh METO] SCTE3MOMETPUHU JJI ONPECICHUS YASIbHOM TII0T-
HOCTHU PACTIONIOKEHHS TAKTUIIFHBIX PELENITOPOB HAa Pa3HBIX y4acTKaX MOBEPXHOCTU KOXKH.

Marepuanbl u o0opyaoBanme: >cTe3uoMerp (UUpKyinb Bebepa), Bara, cnupt. PaGora
MPOBOAMTCS HA YETIOBEKE.

Xoa pa6otsl. McnibiTyeMoro, CUsIIero Ha CTyJsie, MpocsT 3aKPBITh TJ1a3a. ICTE3UOMETPOM
C MaKCUMAaJIbHO CBEICHHBIMH HOKKaMH MPUKACAIOTCA K ONPEACIEHHOMY YYacTKy KOXKH UITU CITU-
3ucToil 060soukn. Heo6xoanmo ciaeuTh 3a TeM, 9T00bI 00e HOXKKH 3CTE3MOMETpa MPHUKACAIHIChH
OJIHOBPEMEHHO U C OJIMHAKOBBLIM J1aBlieHHueM. [IoBTOPSIOT MPUKOCHOBEHHUE, TTOCTENIEHHO pa3/IBU-
rast HO)KKH 3CTe3noMeTpa (KaKIbIi pa3 yBeInyuBasi Ha 1 MM), HaXOAST TO MUHUMAJILHOE PacCcTo-
sIHUE, TIPU KOTOPOM BO3HHUKAET OIYIIEHUE JABYX pa3/IeIbHBIX MPUKOCHOBEHUH.

OrmpezeneHne MPOCTPAHCTBEHHBIX MTOPOTOB MPOU3BECTU HA KOXKE KOHYMKA (TIOTYIICUKE)
naabla, JIAJOHHON U ThUIbHOM MOBEPXHOCTSIX KUCTH, HA JIAT€PAIbHOM MMOBEPXHOCTH MPEIIeUbs,
CIIM3UCTON 000JI0UKE KOHYHMKA s3bIKa, Ty0ax, Ha KOXKe KOHYMKA HOCa, JI0a, 3aHeH 1 Hapy>KHOU
MOBEPXHOCTH HIEH.

Pexomennauun xk oppopmienuro padorbl. HaiiieHHble BeIMUMHBI IOPOTOB MPOCTPaH-
CTBEHHOM YyBCTBUTEIHHOCTU 3aHecUTe B Tabmuiry. [loporn muckpuMHUHAIMK Pa3HBIX YYacCTKOB
MOBEPXHOCTU TeJa MPOAHAIM3UPOBATH, UCXOMAS U3 CTEIICHHU MPEJICTABUTENIbCTBA ITHUX YYaCTKOB
KOKH B KOPKOBOM KOHIIE COMaTOCEHCOPHOTO aHAIN3aTopa.

Tabnuna 5 Tlokazarenu mpocTpaHCTBEHHOW TaKTHIILHON YYBCTBUTEIHHOCTU KOXKHU

IIpocTpaHCTBEHHBIN TOPOT

Uccnenyemble yqacTku
‘IYBCTBI/ITGJ'II)HOCTI/I, MM

Konunk mansna
JlanoHHas MOBEPXHOCTh KUCTH
ThUTbHASI TOBEPXHOCTh KUCTHU
Kosxa npeamieubs
KoHnuuk s13b1ka
['y6n1
Konuuk Hoca
Koxa n6a
3aaHss CTOpOHA IIeU
boxkoBast cropoHa men

CpaBHUTE MOTYYCHHBIE PE3YIbTAThl U OOBSICHUTE UX PA3THUHSIL.

PaGora 25 HaOJuironeHue siBJIeHUS a1aNITALMHU U I0CJIE10BATEIbHOI0 KOHTPACTA TeM-
NMepPaTypHBIX PelenTopoB KOXKHA

BonbumnHCTBO petenTopoB 001a1aeT CIOCOOHOCTHIO aJTaITUPOBATHCS, «IIPUBBIKATH K T10-

CTOSIHHO JICUCTBYIOIIEMY CTUMYIY. AJanTanus peuenTopoB MPOSBIAETCS B TOM, YTO MPHU JUIH-
TEJIHHOM M HEU3MEHHOM pa3paKeHUH U3MEHSIETCs YPOBEHb UX Bo30yaumoctu. [Ipu aTom peuern-
TOPBI COXPAHSIOT CIOCOOHOCTh pearnpoBaTh Ha TF000E U3MEHEHUE TapaMEeTPOB Pa3APAKCHHUS.
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TemmnepatypHast agantausi KOXHBIX PELENTOPOB MPOSIBISETCS B M3MEHEHUH MWHTCHCHB-
HOCTHU OILYILEHHUS MPH MPOJOJDKAIOIIEMCS pa3IpakeHUU WK Tociie ero okonyanus. [Ipu amu-
TEJIbHOM JICHCTBUU TEIUIOBOTO MJIM XOJIOAOBOIO pa3fpa)KuTesiell COOTBETCTBYIOIINE TEIJIOBBIE U
XOJIOJIOBBIE PELIETITOPHI KOKU CTAHOBSTCS MEHEE UyBCTBUTEIBHBIMU K JAHHOMY Pa3Apa)KeHHIO.

Leas paGoThl: HA IPUMEPE TEPMOPEIETITOPOB KOXKK HAOIIOAAThH SBJICHUE aJaNnTalui 1
MOCIIE0BATEIHHOIO KOHTPACTA.

Marepuanbl u odopyaoBanue: 3 cocyaa ¢ BOAOUW paznuyHoit Temrepatypsl (10, 25, 40
°C), ceKkyHIoMep, MOJOTEHIIE.

Xoa padorel. Onycture KUcTU npaBoi U JieBoil pyk Ha 30 — 40 ¢ B cocyabl ¢ AuaMer-
pabHO TTPOTHUBOIIOIOKHOM TeMriepaTypoit Bonbl: ropsayio (40 °C) u xomoxnyto (10 °C). 3aTem
nepeHecure 0de pyku B Boay, Harperyro a0 25 °C. [Ipu 3ToM BO3HHKAET OIIyIIEHHE KOHTpacTa
(pyka, HaXOAMBIIASACA B XOJIOHOM BOJIE, OIIYILAET TEIUI0, Ipyras pyKa, HaXOIMBIIASCS B ropsyeit
BOJIE, OLTYIIAET XOJIO).

Pexomennauuu k oopmMiieHUI0 padoThl. 3aMUIIUTE OBIT B IPOTOKOJ. OTMEThTE SBJIE-
HUe KoHTpacTa. OOBSCHUTE MOTy4YEHHBIC PE3YJIbTaTHI.

KoHnTpoJibHbIE BOIPOCHI

1. Kakue BBl pEeLIENTOPOB HAXOATCS B KOXKE?

2. PaccmoTpuTe MOHEMPOHHO MPOBOJAILINE MYTH OT PELIENTOPOB pa3HONH MOAATBHOCTH K
KOpe OOJIBIINX MOJTyLIapUi.

3. KakoBa ynenbHas mI0THOCTh U BO30YIUMOCTH KOKHBIX PELIETITOPOB I Pa3HBIX y4acT-
KOB IIOBEPXHOCTU KOkU? OT yero oHa 3aBUCUT?

4. Yro Takoe mpOCTPAaHCTBEHHBIN MOPOT AUCKPUMHUHAIMU TaKTHIBHBIX peuentopoB? Ot
YEero OH 3aBUCUT?

5. Kakoe 6uonoruueckoe 3Ha4eHHE UMEET aJlanTalis pelenTopoB?

6. KakoB MexaHHM3M ajanTtaiiy penenTopoB, CCHCOPHON CHCTEMBI B IIETIOM?

3ansarue 10

Padora 26 AkkoMoaanms XpyCTATHKA

[lon akxomooayueri Ta3a MOHUMAIOT CIIOCOOHOCTD TJ1a3a HACTPAUBATHCS JIJISl YETKOTO BH-
JIEHUS TIPEeIMETOB KaK ONM3KUX, TaK M JalbHUX. B OCHOBE aKKOMOJAIMH JIEKUT CIIOCOOHOCTH
XpYyCTaJIMKa U3MEHATh ONTHYECKYIO CHIy 3a CYET M3MEHEHHs CBOEH NepelHEl W 3aJHEeH KpH-
BU3HBL. J[J151 ICHOTO BUJIEHUS TIpeAMeTa JIy4d, OTPAKEHHBIE OT KaX/I0i ero TOUYKH, T0JKHBI OBITh
choxycupoBaHbl Ha ceTyaTke. Eciau cMoTpeTs Baib, TO OJIM3KHE NpeMEThl BUAHBI HESICHO, pac-
TUTBIBYATO, TaK KaK Jy4d OT OMMKHHUX TOUEK (POKYCHUPYIOTCA 3a ceTYaTKOU. OOUHAK0B0 ACHO 8u-
demb 0OHOBPEMEHHO PA3HO VOAQIeHHble OM 21d3d NPeoMembl He803MOMCHO. B AToM jerko yoe-
JUTHCS C TOMOIIBIO TPOCTHIX OMBITOB.

[ean padoThi: UCTIONB3Ys pa3HbIE BAPUAHTHI OMBITOB, YOSTUTHCA B HEOOXOIMMOCTH aK-
KOMOJIAIIMU XPYCTAIHKA ISl Ye€TKOTO BUJEHUS OMVKHUX M YAaJICHHBIX TPEIMETOB.

Marepuanbl 1 o0opyaoBaHMe: IIMPMa U3 TOHKOIO KapTOHA WM IUIOTHOM Oymaru c
JIBYMsI CIAENaHHBIMHU UTOJIKOW OTBEPCTHSIMH (MEXIy IIEHTpaMU OTBEpCTUi He Oonee 2 mm), 25 —
30-caHTMETPOBBIC TIOJIOCKH MapJIH WM OMHTA, OYJTaBKH, KapaH Ialll.

Xoa pa6oTsl. Uepes HATSHYTYIO TIOJOCKY OMHTA WIJIM Mapiid CMOTPSIT Ha TIEYaTHBINA TEKCT,
HaxOoAIINKCS Ha paccTOSHUM OKOJIO 50 cm oT rina3a. TekceT JIerko YuTaeTcsi, HO He BUJHBI Iepe-
rieTeHus Huten OunTa. Ecnu ske pukcupoBaTh B3I HA HUTSAX, TO HEBO3MOXKHO YHUTATh TEKCT
1o/l HUMU: OyKBbI paciuibiBatoTcs. Cre1oBaTeNlbHO, HEb3s OIMHAKOBO SICHO BUAETH OYKBBI U PU-
CYHOK CETKU OJTHOBPEMEHHO.

Omneit [lelinepa.

BoszemuTe mmpmy ¢ orBepctusiMu. [logHecuTe ee kak MOKHO OJnke K 0THOMY riiasy. Ye-
pe3 OTBEPCTHUS MUPMBI PUKCUPYITE UM (IPYTO¥ TJ1a3 3aKPhITh) BEPTUKAIBHO yIeP)KUBAEMbIN Ha
paccrossHuU 2 — 3 M OT TJIa3a KapaHaanl (WIH KaKyr-HHOYIb CTOWKY, BEpTUKAIBHYIO YacTh Mepe-
mieTa oKoHHOM pambl). Ha paccTostaum 20 — 30 ¢M OT 1a3a MOJIBEIUTE CHU3Y 10 YPOBHS B3IJIsA1a
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HAPaBICHHYIO OCTPUEM BBEPX MPEMAapOBAIBHYIO UTITY, MPOAOIDKAs (PUKCUPOBATH B3TIISAIOM Ka-
panpgam. OOparuTe BHUMaHue Ha IBO€HUE UToskH. [lepeBeauTe B3I HA Uy, — €€ Bbl BUAUTE
YETKO, HO TENEepb JBOUTCS KapaH/alll.

Pexomenaanuu Kk opopmiieHuI0 padothl. BeimonHus, opopmure paboTy B IPOTOKOJIE.
Hapucyiite cxemy mpenomiieHus Jiydell XpyCTaIMKOM TJla3a IpU pacCMaTpUBaHUU OJM3KO U Ja-
JIEKO PacOJIOKEHHBIX MPEIMETOB, O0OBSICHUTE (PUINOTIOTUYECKUE MEXaHU3MbI AKKOMOIAIHH.

KoHnTpoJsbHbIe BOnpockl

1. Yrto Ha3wpIBaeTCs akKOMOIaIuei?

2. B yem 3akimroyaercs mporecc akkoMoaaruu?

3. Kakoii ¢gopmbl XpycTanuk MpH B3MUIAAe BAaib? A MpPH paccCMaTPUBAHUU OJIMIKHETO
npeamera?

4. KakoB MeXaHU3M U3MEHEHHUS CIIOCOOHOCTU XPYyCTaINKa MPEIOMIISTh CBETOBBIE JTyun?

Padorta 27 OnpexnesieHne ocTpOThI 3peHUA

[Tox ocTpOTOIi 3peHHsl MOHUMAIOT CIIOCOOHOCTH TIa3a pa3indaTrh ABe OJU3KO pacro-
JI0KEHHBIE APYT OT Apyra TOYKHU Kak pasjenbHble. HopmanbHblil r1a3 cnocobeH pa3anyaTh
IBe OJIM3KHME TOYKM pa3jaenbHO moj yriowm 3peHus 1’ (1 munyra=1/60 rpanyca). D10 cBs-
3aHO C TE€M, YTO JJI pa3/leIbHOTO BUACHUS JABYX TOUYEK HEOOXOIUMO, YTOOBI MEXIY ABYMS
BO30YXJEHHBIMU KOJOOYKAMH HaXOJIMJIaCh MUHUMYM OJIHA HEeBO30yxkaeHHas. BeiaencrBue
TOTO0, YTO AMAMETp KoJIOOYEeK paBeH 3 mKM, JJIsl pa3AedbHOTO BUJACHHS ABYX TOUEK HE0O-
XOJUMO, YTOOBI PACCTOSIHUE MEXKAY U300paKEHUSIMU ITUX TOYEK HA CETUYATKE COCTABIISIO
He MeHee 4 — 5 wkm. Takas BeIuYnHA U300paKEHHS OTYydaeTCss MMEHHO MPHU YIiie 3peHus
1. TloaToMy mpu paccMaTpuBaHUM MOJ YIJIOM 3peHHS MeHee 1’ nBe cBeTAIHecs TOUYKH
CJIMBAIOTCS B OJIHY.

Heap pabdoThl: 03HAKOMUTHCS C METOJMKOW OMNpEaAeIeHHUsI OCTPOTHI 3pEHUS C HUC-
M0JIb30BaHUEM CTAHJIAPTHBIX TAaOJHUIl; IPOU3BECTHU ONPEAEIEHUE OCTPOTHI 3PEHUS KaK10T0
rja3a U BBIPA3UTh B IPUHATHIX YCIOBHBIX €IHMHUIIAX.

MaTtepuajbl 4 000pya0BaHMe: ClIellMalIbHbIe OyYKBEHHBIE TAOIHIIBI IJIs OoIpeee-
HUS OCTPOTHI 3peHus (Tabnuna CuBieBa), pyjieTka Ha 5 M, yKa3Ka, IUTOK JJIS 3aKPbIBAaHUS
riasa.

Xoa padorsl. [y onpeaenaeHuss OCTPOTHI 3pEHUS UCMOJIb3YIOT CTaHAapTHBIE Tal-
aunbl ¢ OyKBEHHBIMHM 3HaKaMH, KOTOPBIE€ paciojiokeHsl B 12 cTpok. BennunHa OykB B Kax-
N0l cTpoke yObIBaeT cBepxy BHU3. CiieBa KaxJI0W CTPOKHU CTOUT 1Uppa cieaom 3a OyKBOH
D, o6o3Havaromas paccTosiHUE, ¢ KOTOPOI0 HOPMAaJIbHBIN I1a3 pa3anydaeT OyKBbI TaHHOU
CTPOKH MOJ yrjioM 3peHus 1’ (Hanpumep, y aecatoit ctpoku D=5 o60o3Hayaer, 4TO JaHHYIO
CTPOKY IIpU HOPMaJbHOM 3PEHUH HYKHO BUJIETh Ha PACCTOSIHUU HE MeHee 5 MeTpoB). Tab-
JUIY BEIIAT HAa XOPOIIO OCBEIIEHHOM cTeHe. McnbITyeMBbli caluTCs Ha CTYJ HAa PaccTos-
HUU 5 M OT TaOJUIIBI M 3aKPBIBAET OJMH Tila3 MHUTKOM. JKCIIEPUMEHTATOP YKa3KOU MmoKa-
3BIBAET UCIBITYEMOMY OYKBBI M MPOCUT UX Ha3biBaTh. Ompe e eHne HauuHaT ¢ BepXHel
CTPOYKH U, OMYCKAACh BHU3, HAXOJAT CAaMyl0 HUXKHIOIO CTPOKY, BC€ OYKBBI KOTOPOM MCIbI-
TyeMBbIil OTYETIMBO BUJUT U NMPABUIBHO Ha3bIBaeT B TeueHue 2 — 3 c¢. OCTpOTy 3peHHs pac-
cuuthiBaroT o ¢popmyie: V =d /D, rae V — octpora 3peHus, d — pacCTOSHHE UCITBITYEMOTO
oT Tabnuuel, D — paccTostHue, ¢ KOTOPOTO HOPMAJBHBIN TJ1a3 JOJKEH OTYETIMBO BUAECTH
JaHHYyI0 cTpoky. Eciu, kK mpumepy, UCIBITYeMbIH ¢ 5 METpOB paznuuaeT Bce OykBbl 10-0it
CTPOKH, KOTOPYIO, KaK OIIMCAHO BBIIIE, JOJKEH BUAETh YEJIOBEK C HOPMaJIbHBIM 3DEHUEM C
5 metpoB, T0 5/5 = 1 (HOopMma 3peHus). A €Clii UCHBITYeMbIH pa3indaeT TOJHKO MATYIO
CTPOYKY, /U1 HOPMaJIbHOTO Ti1a3a qoctynuytw ¢ 12,5 u, o V = 5/12,5 = 0,4.

OnpenensitoT OCTPOTY 3pEHUS KaX0r0 IJ1a3a B OTAEIbHOCTH U OMHOKYJISIPHO.

PaccuntanHas TakuM 00pa3oM OCTpOTa 3pE€HHS BBIpaKEHA B YCIOBHBIX €IWHMIIAX.
Hopwma 3penus B Hux paBHa 1,0 — 1,25, Huxke 0,8 — TOHMKEHHAsA OCTPOTA 3PEHUA.

JUist nereil JOIKOJIBHOTO BO3pAcTa, HE 3HAIOUIUX OYKB, ONpPEAEIeHHEe OCTPOTHI 3pe-
HHS BenmeTcs mo TabnuraMm OpJioBOW, Ha KOTOPBIX BMECTO OYKB M300pa)KeHBI, KaKk U Ha
«B3POCHBIX» Ta0NMUIax, 12 psAgoB yOBIBAIOIINX MO pa3MepaM OIpeieICHHBIX KapTUHOK.
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Pexomenaanum k opopmiieHHI0 padoTbl. METONUKY MCCIIEJOBAHUS U NTOJTYYEHHBIE
pe3yiabTaThl 3alUIIUTE B TETpajb IPOTOKOJOB ONBITOB. 3adUKCUpPYHTE U IOKa3aTeau
HOPMBI 3pEHHUS B YIJIOBBIX M YCIOBHBIX equHULaX. CpaBHUTE UX CO CBOMMHU SKCIIEPUMEH-
TAJIbHBIMH PE3YyJIbTaTaMHU, CII€JIaiTE BBIBOJ.

KonTpoabHbie Bonpochl

1. Yo Ha3BIBAIOT OCTPOTOM 3peHUS?

2. KakoBa HOpMa OCTPOTHI 3peHUS B YIIIOBBIX eanHunax? OT 4ero oHa 3aBUCUT?

3. UTo 03Ha4aroT yCIOBHbIE €IUHUIBI OCTPOTHI 3pEHUS?

Padorta 28 O6napy:keHue cjienoro naTHa no MapuorTy u onpeaeieHne ero inaMmerpa

BO3HUKHOBEHHE 3pUTENBHBIX OLIYIIEHHS CBSI3aHO C JEHCTBUEM CBETA HA CETYATKY, KOTO-
pasi sIBISIETCSl CBETO- U LIBETOBOCIPHUHUMAIOLIEH CTPYKTypoil rnasza. CeruaTka MMeeT BeCchbMa
CJIO)KHOE CTPOEHHE U COCTOUT U3 Pa3sHOOOPA3HBIX KJIETOYHBIX 3JEMEHTOB, 00pa3yoLX ciIou (B
CeTYaTKe IJ1a3a 4elioBeka ux AecsiTh). COOCTBEHHO CBETOUYBCTBUTEIILHBIMU 3JIEMEHTAMU TJa3a
ABIISIIOTCS nai0yKu ¥ Koaooyk. BO3HUKaIOIME B HUX UMITYJIbChI BO30YXK/I€HUS IPUHUMAIOTCS Ye-
pe3 bunoaapHvie KICTKU 2aH2IUO3HbIMY KIIETKAMHU, aKCOHBI KOTOPBIX, 00heTMHUBIINCH B 3pUTEITb-
HBII HEPB, IEPEAIOT UX B MO3TOBbIE CTPYKTYpBbI. CeTyaTKa B MECTE BBIXO/1a 3pUTEIBHOIO HEPBA
U3 TJIA3HOTO 510JI0Ka HE COJEPKUT CBETOUYBCTBUTENBHBIX JIEMEHTOB, BCJIEJICTBUE YETO YUYaCTOK
3TOT Ha3bIBaeTCs crenvim namuom. Ero Haauuue B OOBIYHBIX YCJIOBUSX HE 3aMEUaeTcs, Tak Kak
po0et B 1oJie 3peHMs MaJl 10 IUIOLIaId U KOMIIEHCUPYETCS ACSITEIbHOCThIO COCEIHUX YYacTKOB
ceryaTki. OZHAKO €ro CyIIeCTBOBaHME C JIETKOCTbIO OOHAPY)KMBAETCS B KJIACCHUYECKOM, OIIBITE
Mapuortra, BeinonHeHHoM emte B X VII Beke.

Ilesab padoThI: 03HAKOMHUTBLCS C ONBITOM MapHoTTa; OOHAPYXKHUThH CIIENOE MATHO, MOJY-
YUTh JIaHHBIE [l pacueTa ero JuameTpa.

Matepuanbl 1 o6opyaoBanue. Tabmuia MapuotTa JUist 0OHapY)KEHUs CIIENOro IsTHA,
CaHTUMETPOBAs JIMHEMKA.

Xox padoThI.

Jlis noka3aTesbCcTBa CYIIECTBOBAHUS CJIENOrO IMSITHA MOJIb3YIOTCS CHEIMAIbHBIM YepTe-
’KOM, Ha KOTOPOM H300paKeHbI Ha CIUIOIIHOM YepHOM (poHe Oenblif Kpyr (0OBIYHO cieBa) U Kpe-
CTHK (0OBIYHO cIipaBa). B34Th prcyHOK B BBITSHYTYIO PYKY M TIOMECTUTB €r0 Mepe]] Illa3aMu Ha
paccrosHuu 20 — 25 cu. 3aKpbITh NPaBBIi 7143, a JIEBBIM I71a30M (PUKCHPOBATh KPECTHK, U300-
pakeHHe KOTOpOro MpH 3TOM MajaeT Ha LEeHTpalibHyIo sIMKY. He cBoasi B3riisiia ¢ KpecTHka,
MeAJIeHHO NPUOIIKATh U YIAIATh PUCYHOK, IT0OKA HA ONpeoeneHHOM paccmosanuu O0eiablil KpyT
nepecTaHeT ObITh BUIMMBIM Ha UepHOM (POHE 8credcmaue mozo, umo e2o u30opaiicerue nonaoem
Ha cienoe namHo 0, B TO BpeMs Kak (pUKcUpyeMbIii B3TJIS10M KPECTUK (POKYCHPYETCs Ha CeTuaTKe
B LICHTPAJIbLHOM SIMKE a.

Haiitu Takoe paccTosiHue M U3MEPHUTh CAHTUMETPOBOH JIMHEIHKOH (0T uepTexa 10 Hapyx-
HOTO yIJia IJ1a3a) ¥ BbIPa3uTh B MUJUIUMETPAX, a TAKXKE U3MEPUTh B MUJUIUMETPAX IUaMETp Kpyra
Ha pucyHke 23. M3BecTHO, 4TO M300pa)keHue, MojiydaeMoe Ha CeTYaTKe, ABJISETCS 0OpaTHBIM
U YMEHbIIEHHBIM, IIPU 3TOM JIYYH, UAYIIHE OT KpalHUX TOUYEK MpeaMeTa, MPOXOAAT yepes
y310By10 Touky (0). Ilpu mocTpoeHun n3o00pakeHus B ria3y MOJy4arT JiBa MOJOOHBIX
TpeyroiapHuka. OCHOBaHUEM MEPBOT0O U3 HUX SBISETCS BEIUYMHA IpeameTa (quamerp Oe-
aoro kpyra AB), ocHOBaHHEM BTOPOTO — HCKOMBIi AHaMETp CJenoro mnstHa (ae). BeicoToit
NEPBOTO TPEYrOJIbHUKA SBIISICTCS PACCTOSIHUE OT PUCYHKa 10 y370Boit Touku (KO), a BbI-
coToi BToporo tpeyroisHuka (OK) — paccTositHue OT Y3JI0BOM TOYKH 10 ceTyaTku. M3 mo-
00uUsI TPEYTrOJIbHUKOB CIEAYET, UTO

AB : aé = KO:o0k, oTkyna

as = AB%xok / KO.

Hcnonb3ys KOHCTaHTY penylupoBaHHOTO riaza (0K=17 mm), moncTaBUTh M3BECT-
HbI€ BEJIMYUHBI B (POPMYIIYy U BBIYUCIUTH pa3Mephl clenoro natHa. Ero nuaMeTp Ao0JKeH
OBITH paBeH 0K0JO 1,8 MMm.

Pexomenaanuu k opopmiienuro padorsl. [Ipogenats paboTy, moayduB HEOOXO0aH-
Mble U poBbIe JaHHBIE. ONMHUcaTh METOIUKY MPOBEACHHUS OIbBITA, MOJTyYSHHbIE PE3YIbTATHI
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U pacCUMTATh AUAMETP CJENOro nsaTHa. HauepTuTh cxemy xoj1a ny4ei, KoTopasi HLTICTPH-
pyeT cyTh ypaBHEHHUs, farouiero Gopmyiy s pacyera JuaMeTpa CIernoro mnsaTHa.

KonTpoabHbie Bonpochl

1. HazoBuTe penentupyrommue KJIeTKd 3pUTEIbHON CeTYaTKU U JalTe UM XapakTe-
PHUCTHUKY.

2. Yto nogpa3ymeBaeTcs Mo 00pa3HbIM Ha3BaHUEM «CIIETIOE MSATHO»?

3. Uto mokaswiBaeT onbIT Mapuorra?

PaGora 29 Onpenesienne noJisi 3peHust

[Tonem 3peHust Ha3bBIBACTCS MPOCTPAHCTBO, BUAMMOE TJIA30M YEJIOBEKa MpHU (UKCAIUA
B3IJIS1a B OJHOW TOYKE, HEMOJIBH)KHOM B3rJsijie. Touka, HA KOTOPYIO (PUKCUPOBAH B3IJISAM, MIPO-
SIMPYETCs HA CeTYaTKE B €€ LIEHTPaIbHOH siMke. Tam opmupyercs nentpaibHoe 3penue. OHo
o0nanaer HaubOIbIIEH OCTPOTOM, MOCKOJIBKY B [IEHTPAIILHOMN SIMKE OJIHU KOJIOOYKH, UX JUAMETP
3/1eCh HAaMMEHBIINK [0 CPAaBHEHMIO C IPYTMMHU 00JACTSAMHU CETYATKH, a TNIOTHOCTh HauOOIIbIIas.
U nouTn xaxknas konbouka nepeaaet HHGOPMAIUIO B TOJAKOPKOBBIN [EHTP 3pEHUS TOCPEICTBOM
TOJILKO C HEH CBSA3aHHBIX CMHUYHBIX OMITOJISPHBIX U TaHTIMO3HBIX KIETOK.

Opnako npu (UKCUPOBAHHOM B3TJISiZI€ MBI BUJIUM HE TOJBKO TO, YTO MPOELUPYETCS Ha
HEHTPAIBHYIO SMKY, HO U OOBEKTHI, H300paXKeHUE KOTOPHIX (POKYCHPYIOTCS Ha mepuQepuut OT
HEHTpaIbHOU IMKU. Takoe 3peHne Ha3biBaeTcs nepudepudeckuM. OHO UMEET 3HAUUTEITFHO MEHb-
HIYIO OCTPOTY, YeM LIEHTPATBHOE, IIOCKOJIBKY C MepH(eprun CETIaATKH BOJIOKHA 3pUTEIHLHOT0 HEPBa
MPOBOJST UMITYJIbCHI HE OT OTAENIbHBIX PELIENITOPHBIX KIETOK, a OT LIEJIBIX TPYII KOJI00YeK U ma-
no4ek. M yem nanpimie xk nepudepun, TEM STH TPYIIIBI COCTOAT U3 OOJIBIIEr0 YHCIa PEUENTOPOB.
K Tomy ke B 3TOM ke HampaBlIeHUU UAET pe3Koe YMEeHbIlIeHHe yrcia koiaoodek. Tak urto doky-
CHpyeMbIe Ha Mepu(epHIo CETYATKH N300paKeHHsI HAMH B JIETAISX HE Pa3IMYaroTCs, 3aTO BaKHA
9Ta opma 3peHHUs Isl BOCIPUITHS IBUKEHUS MPEAMETOB BHEIITHETO MUPA.

[Tone GecrBeTHOTO 3peHHs caMoe OOJIBIIOE, TaK KaK OHO 00eCIIeYrBAETCs MAIIOUYKOBBIMU
perenTopaMu, KOHIEHTpaIUsl KOTOPBIX BhIlIe HA niepudepun. [lomns 3peHust 11 pa3nudHbIX 1IBe-
TOB HEOJIMHAKOBBI, UTO OOBSICHAETCS AJIMHOM BOJIHBI KAXKJI0TO [IBETA U PACIIOJI0KEHUEM KOIO0UEK,
CIEUAIN3UPOBAaHHBIX K BOCIPHUATHIO OIIPEJIEIICHHBIX 11BeTOB. HanMmensbIee nosue 3peHus i 3e-
JICHOTO 1[B€Ta, YyTh OO0JIbIIE — /IJIsl KPACHOTO, JJajiee UAYT MOJIsl 3pEHUsI CHHETO U JKEITOrO I[BETOB.

HccnenoBanue mosist 3peHUs. UMeeT OOJIbIIOe KIMHUYECKOE 3HAYCHHE ISl OTpeleIeHUs
y4acTKa U XapakTepa MOpa)KeHUs! CeTUYATKU U 3PUTEIbHBIX MO3TOBBIX ITyTEH.

Ienb padoThI: 3aKpENUTH MOHITHE MO 3pEHUS, O3HAKOMUTHCS C OPUEHTUPOBOYHBIM ME-
TOJIOM OLIEHKH NepUPEepUIecKoro 3peHus U epuMeTpreH.

Marepuanbl U 000py10BaHUe: IUPKYJb, JUHEHKA, [IBETHbIE KapaHAAIld, MEPUMETP
®dopcrepa.

Xox padoThI.

|. Jng xIMHUYECKUX Iiesiel MPUMEHSIOT IMPOCTYIO MPOILENypy, KOTOpasi MO3BOJISET BbI-
SBUTB PE3KUE HapYIIeHUs nepudepuyeckoro 3peHus. VicubITyeMblii CTOUT CIIMHOM K CBETY HaNpo-
TUB HaOJI01aTeNs Ha paccTOsTHUM MpuMepHO 1 u ot Hero. Oba riraza uccienyror mo ouepean. Bo
BpeMs UCCIIEJOBAHUS OJTHOTO TJ1a3a APYroi JOJKeH ObITh 3aKphIT. HaOmrogaTesnp 3akpbIBaeT OAUH
IJ1a3, KOTOPBI HaXOJUTCSl HAIIPOTHB 3aKPHITOTO Tjla3a UCHBITYyeMOoro. B To BpeMst Kak HCHbITYye-
MBI MPHUCTAJIBHO CMOTPUT HA OTKPBITHIM I7la3 HaOmronaTens, MOCIeIHUH, AepKa MocepeanHe
MeX1y COOOM U UCTIBITYEMBIM C3KaTyI0 B KyJaK PYKY C BBITSIHYTHIM YKa3aTeJIbHbIM MaJlblieM, Be-
JIeT ee OT MepuQepuu Mo HAMPABJICHUIO K LIEHTPY Mo 3peHus. McnbITyeMblil TODKeH yKazaTh
MOMEHT, KOI'Jla OH HauHET BUJETh NepeMellleHne nanpla. Eciau mosie 3peHus HOpMalbHO KakK y
HaOJro1aTeNs, Tak U 'y HCIIBITYEMOT0, 00a OHU JOJDKHBI 3aMETUTh IIepeMellieHHe Majiblia OJJHOBpE-
MEHHO. /IBHEHUS pyKU MOBTOPSAIOT B Pa3HBIX HAIPABIEHUSX Yepe3 LIEHTp Mois 3peHus. Takum
00pa3oM, CPaBHUBAIOT TOJI€ 3PEHUS UCTBITYEMOIo M HabIoAaTeNs, U MOCKOIbKY HaOI01aTeNnb
HENPEPHIBHO CMOTPHUT Ha IJ1a3 UCIBITYEMOT0, OH MOKET Cpa3y 3aMETUTh U UCIPABUTH JH0O0E OT-
KJIOHEHHE €ro I1a3a OT (PUKCUPYEMOM TOUKH.

Il. {ns 6omee TOYHOTO HMCCIEOBaHUS TPUMEHSIOT TPUOOP, HA3bIBAEMBIN nepumempom.
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OH cOCTOHT U3 METAITMYECKOM AYTH, KOTOpask YKpeIyieHa Ha IITaTUBE U MOXKET BpallaThes, OIMU-
ceiBas nosycepy. B nenTpe 1yru umeercs ManeHbKUIA O€JIbIi IUCK UM MaJIeHbKOE IIIOCKOE 3€ep-
KaJblle, KOTOPOE CIY>KUT (PUKCAIMOHHOW TOUYKOW. Ha mpoTHBOMONIOKHOM KOHIIE IpuOOopa ume-
eTcs onopa AJs NoA00POJIKa UCTIBITYEMOTO.

HcnbITyeMBli CaIUTCSl CIMHOM K CBETY, KJIAJET MoAOOPOIOK Ha oropy. BeicoTy ee pery-
JUPYIOT TAKMM 00pa30M, 4YTOObI HCCIIEAYEMBIH IU1a3 OKa3aJICsl Ha OJJHOM YPOBHE ¢ (PUKCallMOHHON
TOYKOH B LIEHTpE AYr'H MEpUMETpa: IpU MPABHILHOM IOJIOKEHUH UCTIBITYEMBIH JOKEH BUICTh
CBOM IU1a3 B LEHTPAJILHOM INIOCKOM 3€pKallblie, €CJIi OHO BCTaBJIEHO. McnbITyeMblil JOJDKEH 3a-
KPBITb BTOPOM TIJ1a3, a Jy4lle 3aCIOHUTH €0 IKPaHOM.

VYcTraHaBiIMBaKOT yry NepUMeTpa TOPU30HTAIBHO U HaYMHAIOT u3Mepenue. s onpene-
JICHUS TPaHULl OECIIBETHOTO 3peHus OepyT Oemyro (PUIIKY M EpEeMEIaloT ee 0 BHYTPEHHEH cTo-
pOHe Ayru oT nepudepun K HEHTPY 0 TeX MOop, IOKA OHA HE OKAXKETCS B IOJI€ 3PEHUS HCIIBITYe-
MOT0, KOTOPBIH B TEYEHHE BCETO ATOI'0 BPEMEHH MPUCTAILHO CMOTPUT Ha (PUKCAIIMOHHYIO TOUKY.
OTmeuaroT nosioskeHue UKy (B rpaaycax Mo IKajie Ha BBITYKJION cTopoHe ayru). PesynbraTsl
M3MEpPEHUI HAHOCST Ha 3apaHee MOJArOTOBJICHHBIN B IIOJOBUHY CTpaHULbl uepTex-KapTty. [Ipoxe-
JaTh TO XK€, Besl (PUILIKY C IPYroro KOHIA JyTH. 3aTeM YTy CTaBIT BEPTUKAIBHO U OISITh OLPEJEIISIOT
YIIIBL, TI0]] KOTOPBIMHU HUCTIBITYEMBIH IIepU(EepPUIECKUM 3peHIEM O0HAPYKUBALT OeIyro (QUIIIKY (CBEPXY
U cHU3Y). HakoHer, MOBTOPSIIOT OMBIT ITPY HAKJIOHE {yTy B 45° B 0ZIHY CTOPOHY U B Ipyryto. Bee Toukwy,
HAHECEHHbIE Ha KapTy, COEIMHSIOT, MOJIyYHUB IPAaHULIbI 1107151 3peHusl. CpaBHUBAIOT UX C TEMHU, KOTOPbIE
U300paXeHbl Ha CTaHIapTHOM KapTe.

3ameHuB Oenyto (PUILKY LIBETHOM, TEM XK€ CIIOCOOOM OIPEIEIISIOT IPAHULIbI LIBETOBOI'O 3pEHHS,
IIPU STOM OT UCTIBITYEMOT'O Mpedyemcs He mMOobKO YEUoems camy UKy, HO U MOYHO ONpeoeiums ee
ysem. ONpeaeNsIoT LIBETOBBIE OIS 3pEHUSI U1l KPACHOT O, 3€JIEHOT0, KEITOr0 M CHHEr0 IBETOB. B k-
HUYECKOM HMCCIIEJIOBAHUN YaCTO OIPaHUYMBAOTCS IBYMs — TpeMs LiBeTaMu. VIccenoBaHuio nojiexar
00a riaza.

Pexomenanmm k opopmiieHnio padoThl. BeinoiaHus paboTy, 3amicaTe METOUKY U PE3YIlb-
tatel. [lo nepumeTpru oopmiieHre pe3ysbrara 3aKJIF04aeTCcsl B BBIYEpUMBAaHUN IIEPUMETPOB Ha J1BA —
TPH 1IBETA JUIs OJJHOTO I71a3a. CpaBHUTH MX, CENATh BHIBOJIBL.

KoHTposibHbIe BONpochl

1. Yro Ha3bIBaeTCs MOJIEM 3pEHUS?

2. C 4eM CBsI3aHO pa3lIuie B OCTPOTE IICHTPATLHOTO U TIeprU()ePHUECKOTO 3peHIS?

3. Pacrnionoxxute 1{BETOBBIE TOJIS 3pEHHUS B MOPSIIKE YOBIBAHUS MX IEPUMETPOB.

4. Kakoe 3Ha4eHNE UMEET NEPUMETPHS B KIIMHUKE?

3apsrue 11

Padora 30 OnpenesieHns MOPOroB CIyX0BOH BO30yIMMOCTH (OCTPOTHI CJIyXa)

Omnpenenenre CIyXOBOM UYBCTBUTEIBHOCTH, WJIM IOpOTa CIyXOBOH BO30YAMMOCTH
(ocTpoTHI cityXa) Ha3bIBaeTcs ayamoMerpuei. CylecTByeT MHOTO METOI0B IIPOBEPKHU CIIyXOBOM
qyBCTBUTEIHLHOCTH. Hanbomnee nHGpOpMaTHBHBIM U3 COBPEMEHHBIX KIIMHUYECKUX METOOB U IIIH-
POKO HUCIIONIb3YEMBIM SIBJISIETCS ROPO206as ayouomempus. VIcnpITyeMOMY 4epe3 HayIIHUK IPEIb-
ABIISIOTCS pa3HblE TOHBI, HAUMHAA MOJauy KaXJa0ro ¢ MOAIOPOroBOro YPOBHS 3BYKOBOTO JaBiie-
Husl. [TocTeneHHO MOBHIIIAIOT 3BYKOBOE JIaBJICHHE, TTOKA UCIIBITYEMBI HE COOOIIAET, YTO OH CIIbI-
muT 3ByK. HaliieHHoe 3HaueHne 3ByKOBOIO IaBJIEHUSI HAHOCUTCS Ha TpaduK-01aHK, Ha3bIBaeMbIi
ayouoepammoti . Ha Hel KUPHOU 4epTOU BBIACIEH HOPMANbHBIN YPOBEHb CIYX08020 Nopold,
Ha3bIBaeMbIN cTaHIapTHRIM HyJeBbIM — 0 nerubden (0 1b). OH onpeneneH mo u3MEepEHUsIM MOpo-
TOBOM CIIyXOBOH BO30YTUMOCTH y OOJIBIIOTO YUCIIa MOJIOJIBIX JIFOIEH B pa3HbIX cTpaHax. Onpene-
JIMB MTOPOTOBbIE 3HAUYEHHUS 3BYKOBOI'O JaBJICHUS (KaK OMHCAHO BbIIIE) Uil TOHOB Pa3HBIX YacTOT,
Ha ayJIMOrpaMMe IO KaKJI0H 4acTOTE OTMEYAIOT, HACKOJIBKO OHU OTJIMYAIOTCS OT HYJIEBOTO CTaH-
Japra, T. €. HOpMaJbHOTO cilyXa. bojiee BhICOKHME 3HaYEHUS CIIyXOBOI'O IMOPOra HaHOCATCS HHKE
HYJIEBOU JINHUM (OTpa)kaeTcs CTENEHb yTpaThl ciiyxa). Tak TnarHoCTUpPyETCs CIyX CIpaBa U cjieBa
MIPH  8030VUIHOU NPOB0OOMOCmU 3BYKOB. Kocmuas nposooumocms TIPOBEPSETCS MOA0OHO, HO



42

BMECTO HAYIIHMKOB MCIOJb3YETCS KaMEPTOH, MPUKPEIUIIEMbIN K COCLIEBUHOMY OTPOCTKY BU-
couHOl KocTu. CpaBHUBAsI IOPOTOBBIE KPUBBIE Ay AUOTPAMMBI JIJIs1 KOCTHOM U BO3YIIHOW ITPOBO-
JUMOCTH, MOKHO CZEJIaTh 3aKJIIOUEHUE O XapaKTepe U CTEIICHU IIOPAKEHHUS CIIyXa.

Jpyras mimpoko HCnojbp3yeMas METOIMKa — peueBasi ayauomerpus. [Ipu peueBoii aynno-
METPHUH TaKKe Yepe3 HAYIIHUKH UCIIBITYeMOMY MPEAbSBISIOTCS MarHUTO(OHHBIE 3aIICH pede-
BBIX TEKCTOB, COCTaBJIECHHBIX U3 CTaHIAPTHBIX CJIO0B. MICIIBITYyeMOro npocsAT MOBTOPSATH CIBIILIUMbIE
cioBa. HaunHaroT npebsABIATh UCIIBITYEMOMY 3aIIMCh ¢ MUHUMAJIbHOM CUJION 3BYKA, [IOCTEIIEHHO
YCWJIMBAs 3BYK BIUIOTH JJO TOTO MOMEHTA, KOT'/1a UCIIBITYEMbIM IPABUIIBHO IOBTOPUT MO BA-
TpH ciioBa. IHAMKATOp ayIMOMETPUYECKON NPUCTABKU YKAXKET B 3TOT MOMEHT CTEIIEHb IIOTEpU
ciiyxa ucmeitTyemoro B nenubenax. [IpoBepke momasiexar oba yxa nocienoBatensHo. Kpome toro,
KaXKJI0€ YXO B OTJIEJIbHOCTHU MPOBEPSIETCA HA KOCTHYIO IPOBOJAUMOCTB — 3/1ECh METOAMKA 00111as ¢
MIOPOTrOBOM ayJUOMETPHUEH.

EctecTBeHHO, Takue GOPMBI KIMHUYSCKUX UCCIICIOBAHUI CITyXOBOM CHCTEMBI BO3MOYKHBI
TOJIBKO B CTAlIMOHAPHBIX yCI0BUAX. Ho ecTh cTapble, JaBHO TPAKTUKYEMbIE IPUEMbI OIIPEIEIECHUS
OCTPOTBHI CIIyXa C UCIOJIb30BAaHUEM PA3HOOOPA3HBIX HCTOYHHUKOB 3BYKOBBIX CUTHAJIOB, B YAaCTHO-
CTH, YEJIOBEUECKOM peur, a OCTPOTA CIIyXa B 3TUX CIIy4asiX ONPEEIAETCs pACCTOSHUEM JI0 UCTOY-
HUKa 3BYKOB, HA KOTOPOM OHH €I11€ BOCIIPUHUMAIOTCS.

Jl11s Takoro rpyooro ornpeneaeH s OCTPOTHI CIyXa MOXKHO BOCIIOIB30BAThCS YaCAMU, MET-
POHOMOM, KAMEPTOHOM U T.II. U U3MEPUTH B METPAX MAKCUMAIILHOE PACCTOSIHUE, HA KOTOPOM €I111e
CJIBIIIEH 3BYK. MOXHO TaKKe ONPENENATh CIBIIIMMOCTD YeJIOBEYECKOro rosnoca. Onpeznenenue
HY>KHO BECTH MOHAypaJIbHO, IIOCKOJIbKY, KaK BCE ITAPHBIE OPraHbl, IPABOE U JIEBOE YIIIX HE BIIOJIHE
TOKJIECTBEHHBI U TIOPOTU MX BO30YJUMOCTH MOTYT HE COBIA/IaTh.

Heab paboTbl: O3HAKOMUTHCS € IPOCTHIMU METOJAMHU OIIPENEICHUS OCTPOTHI cityxa. Ocy-
[IECTBUTH OIPEJICTICHUE TOPOrOB CIYXOBOW BO30YIMMOCTH, MCIIONB3YS PEUEBYIO M «HYACOBYIO»
METOJMKH, Y HECKOJIBKUX UCIBITYEMBbIX.

Marepuanbl 1 000pyAOBaHHMe: KapMaHHBIE 4achl WIH CEKyHAOMEpP, W3MEpPUTENIbHAS
JICHTA.

Xox padoThI.

1. PeueBas MmeToauka onpenesieHus: OCTPOTHI ClyXa.

HccnenoBanue Npou3BOAUTCS CIETYIOUIMM 00pa3oM: UCCIeNyeMblil OTXOAUT Ha 4 — 5
CTaHOBUTCS CIIMHON WJIM OOKOM K MCCJIEI0BATEINIO U 3aKphIBaeT 0/1HO yXo. MccaenoBarens miemno-
TOM (Ha JIETKOM BBIJIOXE MOCJ1e 00bIMHOI0 BbI10Xa) IPOM3HOCUT Pa3IMYHbIE ABY3HAYHbIC IU(PHI
(yacTo MCTIONB3YIOT HUGPBI TPETHETO AECATKA: KTPUALATH TPUY», KTPUILATH LIECThY, KTPUALAThH
YeThIpe» U T.J., IECTOTO U JIp.) U MOCTENEHHO yAaIsIeTcsl OT UCCIeNyeMOro, oka TOT He mepe-
CTaHET UX MPABWIBHO NOBTOPATH. Pe3ynpTaT BeIpakaeTcs B METPAx PACCTOSHUS, HA KOTOPOM HC-
IBITyeMBIH 0€3 UCKaXeHUH BOCIPUHUMAET LIETOTHYIO peub. Hopmoii ciyxa Oyaer moiHoe Boc-
IIPUATHE LIETIOTHOM PEYX HA PACCTOSHUM S5 M.

Pazymeercs, 310 rpybas npoba, MHIUBHAyaJbHBIE CBOWCTBA T0JI0OCA SKCIIEPUMEHTATOpa
BHOCST B HEE AJIEMEHT HETOYHOCTH, HO TPU MOPAKEHUU CIIyXa JJaXKe TaKOW croco0 OKa3bIBaeTCs
nokasareiabHbIM. CyIEeCTBYIOT CHIEIIMAIbHBIE CIIUCKH CIIOB, KOTOPBIE TOCTPOSHBI TAKUM 00pa3oM,
YTO B HUX NPE/ICTaBICHbI HU3KHE, BHICOKHE U CMEIIAHHbBIE 3BYKH.

2. OmnpeneneHye OCTPOTHI ClIyXa ¢ IOMOIIBIO YacOB (KapMaHHBIX WIN CEKYHJIOMEDA).

Hcnons30BaHne THKaHbs 9acoB, n3namux 3ByK ot 1500 1o 3000 mepnoioB B CEKyHNY,
M03BOJISIET OPUEHTHUPOBOYHO YCTAHOBUTD MOPOT CIYXOBOM BO30OYTUMOCTH TOJIBKO U1l OTpaHUYEH-
HBIX 4aCTOT (HO K 3TUM YacTOTaM y HAaC HaUBBICIIAS CIIyXOBasi YyBCTBUTEIBHOCTB).

HcnpiTyemslii JOKEH OTOWTH OT MCTOYHHUKA 3BYKa HA MAaKCUMaJIbHO BO3MOYKHOE PaccTo-
SIHHE, TIOKA OH BOCIIPUHUMAET 3By4aHHE 4aCOBOI0 MeXaHu3Ma. OCTpoTa CiryXxa BBIPaXKaeTCs B MET-
pax 3TOro pacCTOSTHUS.

Pexomengaumnu k opopmiieHHI0 padoThI. 3alIUIINTE B IPOTOKOJ X0/ U pE3YJIbTaThI OIIbI-
TOB.

KoHTpoJibHBIE BONIPOCHI

1. Kaxkas 3aBUCHMOCTb MEKy IOPOTOM CIIyXa M 4acTOTOM 3ByKa?
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2. JlomycTuMm, BbI OIPEACTHIN OHIKEHUE CITyXa y UCIIBITYEMOTo Ha MpaBoe yXo, TO Ka-
KMMH U3 U3BECTHBIX BaAM T€CTOB MOXHO ONPENEIUTh IPUUYMHY TOPAKEHHUS ciiyxa?

3. Aynuorpamma rokasaia norepro ciyxa ciesa Ha 30 1b npu BO3IyIITHOM MPOBEICHHH.
AHanm3 KOCTHOM MPOBOJIMMOCTH CJI€BA U CIPaBa pa3IMuui He BbIsABHII. Bamr BeIBOA?

Padora 31 HcciegoBanne KOCTHON M BO3AYLIHOH NMPOBOAUMOCTH 3BYKa (ombIT Be-
Oepa)

[TpoBenenue 3ByKOBOI BOJHBI Y€pe3 CIyXOBOW MPoxoJl, bapabaHHYIO MOJOCTh K YJIUTKE
SIBJISIETCS. OCHOBHBIM U HA3bIBACTCS 8030VUIHbIM 38yKOnposedeHuem. IloMuMo 0ObIYHOM BO3AYIII-
HOW TPOBOAMMOCTH 3BYKOBBIX BOJIH, BO3MOXEH JAPYrol Crnocod uX mepesadyd — Hemocpen-
CTBEHHO uepe3 KOCTH ueperna. Eciau npriiokKuTh HOXKKY 3Bydallero KaMepToHa K COCLEBUAHOMY
OTPOCTKY (K KOCTH 32 YIIHOM paKOBHHOM), TO 3BYK CIIBIILIEH JaXe IIPU IIOJHOM MOPaXEHUH 3BY-
KOIIPOBOJIAIETO anmnapara (CpelHero yxa). 9To Kocmuas npogooumocms 3ByKoB. B noBceHes-
HOM KM3HU KOCTHAsl IPOBOJUMOCTb HE CYILIECTBEHHA, HO €€ MCCIIE0BAHUE M3/JaBHA LIMPOKO
MCIIOJIb3YETCsl BpayaMH JIJIsl IMarHOCTUYECKUX LEeJIeH.

Lean padoTsl: MccrnenoBaTh KOCTHYIO MPOBOJUMOCTD 3BYKOB. O3HAKOMUTHCS C MPOOOI
BeGepa Ha HapymieHus BO3YIIHON TPOBOJUMOCTH 3BYKOB U MTOPAKEHUSI BHYTPEHHETO yXa.

MartepuaJbl 1 000py10BaHHe: KaMEPTOH ¢ 4acToToi 256 I'l, mepKycCUOHHBII MoJIOo-
TOYEK, pe3UHOBAs TPyOKa, BaTa, Ne3UHPUIIUPYIOIIUNA PACTBOP.

Xoa pa6otsl. [IpunoxuB 3Bydamdii KaMepTOH Ha TE€Ms MO CPEIHEH JIMHUM TOJIOBHI,
OTIPEIESAI0T KOCTHYIO POBOAMMOCTD 3BYKOB JJI1 000UX YIIIeH, — yepe3 00a yxa Mpu 3TOM CJIbI-
LIUTCS 3BYK OJAMHAKOBOM cuiibl. Ecu e B 0JJHO yXO MOJOKUTh BaTHBIA TAMIIOH, TO YEPE3 3TO
yXO 3BYK Oy/IeT Ka3aTbcs 0oJiee CUIIbHBIM, BCIEACTBUE YMEHBIIICHUS TOTEPU 3BYKOBOU SHEPTHH
yepes HapyKHBIN CIIyXOBOW MPOXOI.

Taxoe orce ycunenue 38yKa npoucxooum npu 3abonesanuu 00Ho2o u3 yuteti. Ilpu Hapy-
IICHUHU 3BYKOTIPOBEACHUS B CpEIHEM yXe (O0TBepcTHe B OapabaHHOMW MepenoHKe, CpameHne Ciuy-
XOBBIX KOCTOUYEK, CHH)KEHHUE MOJBUKHOCTH MEMOPaHbI OBaJIbHOI'O OKHA) 3BYK Ka)KETCsl CHJIbHEe
Ha CTOpOHE NMopaxeHHOro yxa. Eciu ke nopakeHo BHyTpeHHee yX0 (IOBPEKIEHUS BOJIOCKOBBIX
KJIETOK, U3MEHEHHUE (PYHKIMOHAIBHBIX CBOMCTB BOJIOKOH CIYXOBOI'O HEPBa), TO OIYIIEHUE BOC-
HNPUATHUS 3ByKa CMEIIAETCS] Ha CTOPOHY 3/I0POBOIO yXa.

Yto6b! yOEIUTHCS, YTO YAaCTh 3BYKOBOW SHEPTUU PACCENBAETCS MPHU MPOXOKICHUH Yepes
HapYyXHBIM CITyXOBOH MPOXOJ, CIEAyeT COEIUHUTh YIIHU JBYX HUCCIEAYEMBIX PE3NHOBOI TpyO-
KOH M IOCTaBUTh OJHOMY U3 HUX Ha TOJIOBY 3By4alluil kamepToH. [Ipu 3ToM BTOpO# 4enoBek
TaK)Ke YCJBIIIUT 3BYK B PE3YyJIbTaTE PACPOCTPAHEHHUSI 3BYKOBBIX BOJIH U3 HAPY>KHOT'O CIIyXOBOT'O
IIPOX0/1a IEPBOT0 UCCIENYEMOTO.

Pexomenaauuu k opopmiienuro padorsl. [IpoBens uccienoanue, opopMHUTs MPOTO-
KOJI C OOBSICHUTEIbHBIMU BbIBOAAMU. OOs3aTeNbHO B BBIBOJAX OTPA3UTh CYTh KIMHUYECKOM
npoObI Bebepa.

KonTpoabHbie Bonpocsl

1. Kak ocymecTBIsOTCS BO3AYIIHAsA U KOCTHAst MPOBOJIUMOCTH 3BYyKa?

2. Kakue HapylieHHUs CIIyXOBOW CEHCOPHOH CHCTEMBI MOKHO BBISIBUTH C IIOMOIIBIO
npoObl Bebepa? Kak kaxx1oe U3 HUX NposBIsETCA B X0/€ onbiTa Bebepa?

3. ¥V namueHTa ¢ Mjaoxo CIbIIIAIKUM JEeBbIM yXoM Ipoba BebGepa mokaszana cMmerienue
BOCIIPHHMMAEMOTI0 3ByKa KAMEPTOHA B IIPaBYIO CTOPOHY. Kakoil BEIBOJ cieayeT cienarb?

Padora 32 CpaBHeHHe KOCTHOM M BO31YIIHOW NMPOBOJAMMOCTH 3BYKOB (OnbIT PHHH?)

CrnyxoBas 4yBCTBUTEJIBHOCTD K 3BYKaM, IOCTaBJIsIEMbIM K BOCIIPUHUMAIOLIEMY arlapaTy
BO3/yLIHBIM IyTEM M 4Yepe3 KOCTH, pa3zHasi. DP(PEeKTUBHOCTh KOCTHOW MPOBOJAUMOCTH Y Yello-
BEeKa C HOPMaJIbHBIM CIIyXOM HECpPaBHEHHO MEHbINIE€ BO3IYIIHOM nmpoBoaumoctu. 1 oHa meHs-
eTCsl IPU HapyLIEHUsX ciiyxa. BeipasuTh creneHb 3p(GEeKTUBHOCTH TOMH U MHOH MPOBOAUMOCTH
MOYHO Y€pe3 INTEIbHOCTh BOCIIPUATHS 3ByKa KaMepTOHA. Takoi METOMYECKUI MOIXO0/ BbI-
pakeH B AMarHoctudeckoit mpode Punns. Tect PuHHA mMo3BosiseT CpaBHUTH BO3IYIIHYIO U KOCT-
HYIO IPOBOJIUMOCTh B OJTHOM M TOM K€ yXe€.
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Heas padorsl: [IpoBecTu cpaBHEHNE AIUTEIBHOCTH BOCIIPUATHS 3ByKa KaMEPTOHA IIPU
BO3AYIIHOM M KOCTHOW IMPOBOJAMMOCTH 3BYKOB. O3HAKOMHTBCA C T€CTOM PWHH? sl AuarHo-
CTUKM I1aTOJIOTHH ClIyXa.

MartepuaJibl 1 000opyaoBaHue: kKaMmepToH (256 /'y unu 128 [y), NIepKyCCUOHHBINA MOJIO-
TOYEK, CEKYHI0MEP.

Xoa pa6orhl. 3Byyaniuii KAMEPTOH MPHUKIIAIBIBAIOT K COCUEBUJAHOMY OTPOCTKY BHCOY-
HOM KocTh. CIIBIIIEH 3BYK, KOTOPBIN MOCTENIEHHO OClIa0eBaeT U, HAaKOHeIl, Hcue3aeT coBceM. Kak
TOJIBKO 3BYK IE€PECTAET OBbITh CIBIIICH, KAMEPTOH MEPEHOCUTCA K YXY: 3BYK CHOBA CTAHOBHUTCS
ciblieH. [Ipu nopadicenuu 36yKOnpogooawe20 annapama Habaooaemcs obpamHoe seieHue:
38yuaUULl KAMEPMOH He CIbLUEH Y HAPYICHO2O CIYX08020 NPOX00d U CIbIUUUMCA NPU NepeHoce
€20 Ha KOCMmb.

BrIinonHuB BbIlIE MPUBEICHHYIO YacTh pabOThI, 0OHAPYKUB 0XKHUJAAEMbIE IO ONHCAHUIO
ABIJICHMS], C/I€JIalTE BBIBOJL OTHOCUTEIBHO UYBCTBUTEILHOCTH CEHCOPHOM CUCTEMBI K 3ByKOBBIM
KOJICOAHHSIM, TOCTUTAIOIINM BOCIPUHUMAIOIIUX CTPYKTYP BO3AYILIHBIM MPOBEIECHUEM U KOCT-
HBIM.

Jlpyras 4actb pabOTHI 3aKIIOYAETCS B HEMOCPEACTBEHHOM (DUKCUPOBAHUU JITTUTEIHHO-
CTel BOCHPUATHUS 3ByKa KaMEPTOHA IIPU BO3AYLIHOM U KOCTHOM MX IPOBEAEHUH PELENTOPHBIM
CTPYKTypam.

Ecnu oTHOLIEHHE BpeMEHU 3BYy4aHHsI KAMEPTOHA IS BO3AYIIHONM U KOCTHOM NMPOBOJIHU-
MOCTH paBHsieTcs 2:1, To TecT PuHHS Ha3pIBaeTCs MonoKuTeNnbHbIM (HOpMa). [Ipu ocnabnenuun
BO3JIYIIIHON MPOBOJAUMOCTHU TecT PUHH? cranoBuTCs oTpunatenbHeiM (1,5:1; 1:2). Ilpu nonnoi
[JIyXOT€ Ha 3BYK KaMepTOHa 4epe3 BO3AYyX, HO BOCIPUATHUU €ro 4epe3 KocTh TecT PuHHA 000-
3HAYAETCAd KaK OECKOHEUHO OTPHUIATEIbHBIN (— o).

Pexomenaganumn k opopmiieHuro padorel. Pe3ynbrarsl paboThl B IPOTOKOJIE BHIPA3UTh
B (popme TabnHIIBI, B KOTOPYIO BOUCATH JAJTUTEIFHOCTA BOCHPHUATHS 3ByKa KaMEPTOHA MIPH BO3-
JYIIHOM M KOCTHOM €r0 IPOBEJIEHNH, a TAK)KE PACCUMNTAHHOE COOTHOIIEHHUE ITUX JUIMTEIIBHO-
CTEH.

IIpousBecTH OLIEHKY OMBITA, OTPA3UB ITO B BBIBOJAX.

Tabnuna 6 Tlokazarenu BO3MyIIHONW U KOCTHOM TTPOBOJUMOCTH

YacroTra KoJe- JlnurenpHOCTH BOCTIpUSATHUS 3BYKA (C)
OaHuii Kamep- | 3ByKONpOBEICHUE Y ucnpITyeMoro
B HOpME
toHa (I'mr) ITpaBoe yxo JIeBoe yxo
BozaymHoe 75
KoctHoe 35
138 OTHo1ICHUE JINTEIIb-
HOCTEH BOCTIPUSATUS 2:1
3BYKa (tBO3; txocr )
BoszymHoe 40
KoctHoe 20
256 OTHoIeHHE JIUTEIBHO-
CTeli BoctipusIThs 3ByKa | 2:1
(tBOS; tkocr )

Pabora 33 OnpenesneHne BepxHed M HUKHEH TPAHUL YACTOTHI KOJIeOAHNH, BOCIIPH-
HMMAaeMbIX YXOM 4Ye10BeKa

CityxoBO# aHaIM3aTOp YEIOBEKA MO0 CPABHEHUIO CO MHOTUMH MJIEKOMTATAKOIIMMH BOCIIPH-
HUMAET 3BYKH JOBOJIBHO Y3KOH M0J0ChI yacToT. HuxHss rpannna B npenenax 16 —22 ', a Bepx-
Hs1s1 — 20 — 22 Teicstam ['11. B 3pesioM Bo3pacTe 3TOT Muana3oH HAaYMHAET TIOCTETIEHHO CYKHBAETCS
KaK 3a CYeT HU3KMX, TaK U BBICOKHX 3BYKOB. OCOOEHHO yMEHBIIIAETCS BOCIPUSATHE BHICOKHUX 3BY-
KOB.

Ienp padoThI: BBIBICHNE MHANBUIYAJIBHOTO JUana30Ha BOCIPUHUMAEMBIX CIIyXOM 3BY-
KOBBIX 4acTOT.

Martepuanbl 1 000py10BaHue: 3ByKOIE€HEPATOP.
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Xoa padoThl. BKitouaroT 3ByKOr€HepaTop B OCBETUTEIBHYIO CETh FTOPOJCKOI0 TOKA, IIPO-
rpeBaoT npudop. Bee ABIASIOTCS UCHBITYEMBIMU: KaXKIbIA OJKEH OTMETUTh T€ CaMble HU3KUE U
T€ CaMbl€ BBICOKHE YaCTOThI, KOTOPBHIE OH B COCTOSIHUM BOCIIPUHUMATh CIIyXOM IIPH IOCTOSIHHOM
rpoMkoctr 3Bydanus (20 — 30 /Ib). Cuners ucnbITyeMbIM Ha10 OOJIBIINYIO YacTh BpEMEHH JKCIIe-
PUMEHTA HENOJIBUYKHO, HE BEPTETh I'OJI0BOM.

Cnavana npegsbsiBisiercss curtan B 30 — 40 ', 3aTem yactoTa 3ByKa MOCIEI0BATEIBHO
yMeHbIaercs. [ KakI0ro Mociaelyrolero CurHana Ha3bIBaeTcsl ero yactora. [IpucyrcrByro-
nue, ciyasi, QUKCUPYIOT 3HaU€HHE TOW YaCTOThI, KOTOPYIO €Ille BOCIPUHUMAIOT.

ITocne onpeneneHust HUKHEN IpaHUIBl BOCIIPUHUMAEMBIX YacTOT 3BYKa CIEAYET MpEeab-
ABIIATH 3BYKH C MOCJIEOBATEIbHBIM MOBBIIIEHUEM YacTOThI 10 6 — 10 Thicsay repi (100aBisst 1o
COTHE TepIr). 3/1eCh MOKHO OOpaTUTh BHUMAaHUE Ha OUIYIICHUE YCUJICHUS TPOMKOCTH CUTHAJIOB,
x0T 3Toro Het. [IpocTo K 3Bykam CpeJHUX YacTOT BOCIPUHUMAEMOTr0 JAMAara30Ha Halla CEHCOp-
Hasl cucTeMa HanOoJiee YyBCTBUTENbHA (CHIDKACTCS CHIIOBOW MOPOT BO30YAMMOCTH).

OT ocTaBielics MOJOBUHBI CIBIIIMMOTO IMaNa30Ha 3BYKOB MPEABABIATH CUTHAJIBI, 110 Ya-
crote kpatHbie Teicsiue (11 ToIc., 12 THIC., 20 THIC., 21THIC.). KaXK b1l MCTIBITYEMBIN 3aITIOMUHAET
YacTOTY 3ByKa, KOTOPBIA OH €Ille CIBIIIUT. B 3TO yacTu Mccnea0BaHus UCTIBITyeMbIe MOTYT Jie-
JaTh Pe3KHE MOBOPOTHI FOJIOBbI, KOTOPbIE MPEMSATCTBYIOT J0 OINpPENEICHHON CTENEHNU HAaCcTyIUIe-
HUIO aJanTalru, ObICTPO HACTYMAOIIEH TPU BOCIPUSITUU 3BYKOB BHICOKOW YaCTOTHI.

Pexomennanumn k opopmiieHuro padorsl. [lonydeHHble JaHHbIE 3aHECTU B IPOTOKOJ U
CeNaTh BHIBOJIBIL.

Padora 34 Jlokaau3anus 3ByKa B IPOCTPaHCTBe (POJib OMHAYPAJBLHOCTH CJIyXa)

C moMoIuipo CIIyXOBOM CEHCOPHOM CHUCTEMBI )KMBOTHBIE U YEJIOBEK MOTYT OIpEAeysTh
HAIpaBJIEHUE 3BYKAa W CTENEHb €ro YJaJEHHOCTH, T.€. JIOKAIM30BaTh HMCTOYHUK 3ByKa. OTa
CIIOCOOHOCTBH HA3BIBACTCS MPOCMPAHCMBEHHLIM ClyxoM. Jlokanuzamus 3ByKa OCYIIECTBISETCS,
TJIaBHBIM 00pa3oM, OJaroiapsi CHMMETPUYHOCTH TOJIOBHH CIYXOBOW CHUCTEMBI (OMHAYpaIbHBIN
cinyx). IIpocTpancTBeHHas JOKanM3alUsl 3ByKa MPHU CIYIIAHUU OJHUM YXOM (MOHAypasbHO)
OCYIIECTBIISIETCS CO 3HAUUTENbHBIMU OIMOKaMU. Ta owce mpyoHoCcmb JOKAAU3AYUU 38VKA
NposAGIsemcs npu 0OHOCMOPOHHEM HAPYULeHUU CTIyXA.

CriocoOHOCTD OMpeeNATh HallpaBJIeHNE 3ByKa OCHOBaHA Ha HECKOJIbKUX (aKTopax.

Bo-niepBbIX, om pazuuysl 60 8pemenu npuxooa 38yK0o8ot 80Hbl K NPABOMY U 1€6OMY VX .
OOBIYHO OIHO YXO PACHOJIOKEHO Jajblle OT UCTOYHUKA 3ByKa (AL). PasHuiy B paccTostHumn
MOYHO paccuyuTaTh 1o hopmyre: AL=dxsin a, rae d — paccrosiHre MEXKIY yIIaMH, a & — YTOJI,
M0/ KOTOPBIM HMCTOYHUK 3ByKa pAacCIOJIOKEH M0 OTHOUICHHIO K HCHbITyeMoMy. BpemeHHas
3anepkka At = AL/V, roe V — ckopocTh 3ByKa.

Bo-BToprix, npu 38ykax 0o 750 — 800 I'y (¢ 60ab110# NJIMHOW BOJHBI, CIIOCOOHOM OTH-
0aTh roJIOBY KaK NMPENSTCTBUE) — 0M pa3sHoCmu (has 36yK0BOL 801Hbl, 00CMUSATOWUX NPABO20 U
J1e6020 yXxa.

W, B-tpetbux, npu yvacmomax ceviute 800 'y (T.e. ¢ JNIMHON BOJIHBI MEHBILIEH IBOMHOTO
PAcCTOSIHUS MEXAY yIlIaMH — MeHee 42 c¢M) olpe/iesieHre HapaBJIEHHOCTH 3ByKa OCYIIECTBIIS-
€TCsl 0 pa3HOCMU 2POMKOCU 38YKA: OIIMKANIINM K HCTOUYHUKY 3ByKa YXOM 3BYK BOCIIPHHUMA-
eTCsl IPH TaKUX YacTOTax Kak 0oJjiee MHTEHCHUBHBIN.

Leap padoTsl: yoenuThcss B HEOOXO0IUMOCTH OMHAYPaAIbHOTO clyXa JUIsl YeTKOU JIOKa-
JU3allMM UCTOYHHKA 3BYKa.

MarepuaJibl 1 000pya0OBaHHEe: KAMEPTOH, MOJIOTOYEK.

Xox padoThbl.

HccnenyeMoro ycakmBaroT Ha CTYJ CIIMHOW K MCCIENOBATENIO. VICIIBITYeMBIil 3aKphIBAET
171233, OH He [I0JIzKeH MPOU3BOINTH BO BPeMsl ONbITA I0BOPOTOB I'0JIOBBI M Kopityca. CHayasa rmpoBepsieTcst
CIIOCOOHOCTB JIOKATM3ALMH 3ByKa OMHAYpaTbHO (MPY CITYIIAHUH ABYMSI YILIaMH). DKCIIEPUMEHTATOp JACPKUT
KaMEepTOH CIIpaBa WM CJIeBa OT HCTIHITYEMOT'0 Ha PACCTOSIHUM OKOJIO METPA OT HEro, Ha 2 — 3 CeKyH/IbI BbI3bIBAS
€10 3BY4aHHe, [IOTOM C JIPYTOi CTOPOHBI, C3a/11, HA Pa3HBIX YPOBHSIX, Hajl TOJOBON. Kaxkplil pa3 HCIIbITYeMbIi
onpeersieT U MoKa3bIBaeT KapaH/IAIioM B BBITAHYTOM pyKe HarpasiieHue 3Byka. OcTabHbIe B TPYIIIe BHUMA-
TEJTbHO HAOMIOIAI0T, MOJTYA, 3aIIOMHHAsI BCE OCOOSHHOCTH HICTIHITYEMOT'O B JIOKTH3AIH MM 3BYKOB.
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Iocne 3Toro necienoBaHyst UCTIBITYEMBIN B OTHO YXO 3aKJIaZIbIBAET BATHBIN TAMIIOH, U BCE MOMEHTBI
OIbITA [IOBTOPSIOT.
YOemmThes, 9T0 MOHAYpaTbHAS (OHUM YXOM) JIOKATM3AIINS 3BYKOB ropaszio criabee OMHAYpaTHHO.
MOXHO pacIMpUTh SKCIIEPUMEHT: Pa3pelluTh UCTILITYEMOMY C 3aTAMIIOHPOBAHHBIM OTHUM YXOM
BpalLiaTh FOJIOBOM, OIPE/ENsisl HAPABJICHUE UCTOUHHUKA 3BYKA. TOYHOCTB JIOKATIM3ALIMK 3BYKa BO3PACTET, HO BCE
PaBHO OyJIeT Xy>Ke, 4eM Mpr OMHAYPATTEHOM CITyXE.
Pexomennanum k odgopmiienuro padotsl. [ Iposenars paboty, omicars ee X0/ BBITOTHEHMS, TTOTy-
YEHHBIC Pe3yIbTaThl M HAOITIOICHHSI BHECTH B IPOTOKOJL, JIaTh OOBSICHEHHSI HAOTIOIaeMbIM (haKTaM.
KonTpoabHbIe BONPOCHI
Kaxkoe 3BykomnpoBenenue 6omnee 3ppekTuBHO?
Kakue HapymieHus ciiyxa BbIBISIFOTCS Ipo0Ooii Punu??
O yeM CBUAETENBCTBYET OTpUIIATEIbHBIN TecT PUHHA? BeckoHeuHO OTpUIaTeIbHbINA?
Kakwue 3ByKoBbI€ 4aCTOTBI BOCIIPUHUMAET YEI0BEK?
B yem npeumyiecTBa OuHaypaibHOTO ciayxa?
KakoB MexaHN3M JIOKaIu3aluy HU3KOYaCTOTHBIX 3BYKOB?
KakoB MexaHN3M JIOKaJIU3alui BBICOKOUYACTOTHBIX 3BYKOB?

NoogohkowhE

3ansatue 12

Padora 35 HaG1ro1eHue noc/ieACTBUI pa3pyuieHusi BeCTHOY/ISIPHOTO annapara y Jis-
TyIKH

Ponb noaykpyKHBIX KaHAJIOB Yy JIATYLIKU MPOSIBIISIETCS KaK B 1103€, TAK U BO BpeMs Iiepe-
MEILEHUH Ha cyle U m1aBaHus B BoJe. Ilociie 01HOCTOpOHHEr0 pa3pyleHHsl MOITYKPYKHBIX Ka-
HAJIOB Y JIITYIIKU HapyILIAeTCsl TOHYC OJIHOM 1T0JIOBUHBI Tena. [lociie 1ByCTOpOHHEr0 pa3pyleHus
HOJYKPYXHBIX KaHAJIOB 00paliaeT Ha ceOs BHUMaHHUE PE3KOe HapyLIeHHUE IJ1aBaTeNbHbIX JABHKeE-
HUM.

Henp padorsl: MccnenoBaTs HapyleHUs: TOHyCa U JIOKOMOLIMY Y JISATYIIKH T0CJE pa3py-
IIEHUs] Y Hee TaOUpPUHTOB.

Matepuanbl U 000py10BaHMe: JIATYIIKA, NPENapoBalIbHbII HaOOp, BaTHbIE TaMIIOHHI,
MapJis.

Xon padorsl. [TogoiTi K MONMYKpPYKHBIM KaHaJlaM JIATYIIKH JIETKO 4Yepe3 MOJIOCTh PTa.
3aBepHYTh B KyCOUEK MapJiH JIATYLIKY. B34Th €€ B 1eByl0 pyKy Tak, YTOOBI €€ CIMHKA JIeXasla Ha
nanoHu. [IMHIETOM OTTAHYTh HM)KHIOK YENIIOCTh U IPUXBATUTH €€ MapJieil, B KOTOPYIO 3aBEpPHYTa
nsarymka. CkajblesneM pa3pes3aTh CIM3HCTYI0 000JI0UKY BJOJb OCHOBHOM koctu. Ecnu pas3aBu-
HYTb Kpas paHbl, TO BUJHO, YTO OT OCHOBHON KOCTH B IIONIEPEYHOM HAIPABICHUHU OTXOMAAT IBE
MOJIyOCHOBHBIE KOCTU. C MOJIyOCHOBHOM KOCTH CKaJIbIIeJIeM COCKaOIUTh HaaKocTHUILLY. [Ipu aTomM
HauMHAaeT MPOCBEYMBATh O€JIbIi KPY>KOK BETMYMHOM € MPOCSHOE 3€PHO, KOTOPBINA U IPECTABISET
co00i1 MONMyKpYyKHBIH KaHal. B 3TOT Genblil KpyKOK BKOJIOTH MPENapoOBaJIbHYIO UIJy W Bpalla-
TEJIbHBIMU JIBMOKEHUSIMH pa3pyliaoT JaObupuHT. Yepe3 HECKOJIbKO MUHYT, MOCJE TOTO Kak Jsi-
TyLIKa ONPABUTCS OT ONEepaluu, HabIto1aTh 3a ee noBeeHueM. OTMETUTh, UTO JIATYIIKA MPUHU-
MAaeT XapaKTEpHYIO M03Y: C ONIEPUPOBAHHON CTOPOHBI KOHEUHOCTH OKA3bIBAIOTCSI HECKOJIBKO MOJI-
TSHYTBIMH, a C IPOTUBOIIOJIOKHON — BBITSIHYTBIMU; [OJIOBA JISTYIIKH U KOPITYC IIOBEPHYTHI B OTIe-
PUPOBaHHYIO CTOPOHY. IIpy mpbDKKax JATyIIKa JBUKETCS 110 KPYTY (MaHEXHbIE ABMXKEHUA). DTO
paccTpoiicTBO KOOPAMHALIMY JBUKEHUSI IPOSIBIISIOTCS. U TPU HAXOXKICHHUHU JISTYIIKH B BOJIE: TUIa-
BaTEJIbHbIE IBUJKEHUS TAKXKE COBEPILAIOTCS MO KPYTY.

[Tocne pazpylieHust BTOporo JIaOUpUHTA y JIATYIIKH HaOII0JaeTcsl KOMIIEHCAIUs B TOJI0-
JKEHUM TeJa MPU HAXOXKACHUM €€ Ha CyIIE, HO IUIaBaTEIbHBIEC JIBUKEHUS OCTAIOTCSI HapyILIEH-
HBIMU: OHH CTaHOBSITCSI XaOTHUHBIMH, HApYIIA€TCS OPUEHTAIUS B IPOCTPAHCTBE.

Pexomenganmm k oopmiieHnIo paboThl. 3anucaTh X0/l ONepaliy U HabII0JaeMyI0 KapTHHY
B TIOBEJIEHUU KUBOTHOTO. CenaTh BBIBOBI O POJIH J1aO0UPHUHTOB. 11300pa3uTh cXxemMy MECT pacro-
JIOKEHHUs JTAOUPUHTOB Y JIATYIIKH

PabGora 36 HabGuonenne BpamaTeabHOr0 HUCTArMa

[Tpu BpamieHun Teaa BOKPYT BEPTUKAIBHOM OCH MPOUCXOAMT BO3OYKACHUE PEIEITOPOB
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BECTHOYJISIPHOTO ammapara IMoJ BIUSHUEM SHEPTUU BO3PACTAIOIINX WM YOBIBAIOIIUX YTIIOBBIX
YCKOpEHUH. JTO SABISETCS NPUUYNHON BO3HUKHOBEHHS 0COO0N pedieKTOPHON peakluu, KOTopas
HAa3bIBACTCSI HUCTArMOM T'OJIOBBI. HUCTarM roioBsl MPOSIBIASETCS B TOM, YTO F0JIOBA BHAYAJIE ME/I-
JICHHO ITOBOPAYMBAETCS B CTOPOHY, IPOTUBOIIOJIOKHYIO HAIIPaBJICHUIO BPAIllEHHUs, a 3aT€M ObICTPO
BO3BpALIAETCS B HCXOHOE MojioxkeHue. [Ipu Bpamienun Taxke HaOII0JaeTcsl aHAIOTUYHOE JIBH-
JKEHHE IJ1a3 — INIa3HON HUCTarMm.

Heab padoThl: HAOIOAATH HUCTATM TOJOBHI U IJ1a3 MPU OTKPBITHIX U 3aKPBITHIX I1a3ax,
OTPEACNUTh JUTEIbHOCTh HUCTarMOBBIX PEaKIUil.

Martepuansl u odopyaoBanue: kpeciao bapanu, cekynaomep.

Xoa pa6otsl. McnbiTyeMoro ycaxxuBaioT B Kpecsio bapanu, 3akpbIBaloT NEpeIHIO0 Mepe-
KJIaJIMHYy Kpecia u npous3BoasT BpamieHue (10 Bpamenuii 3a 20 c). Bo Bpemst BparieHus BHUMa-
TEJBHO CJEIAT 3a MOJI0KEHUEM T'OJIOBBI U TYJIOBHINA UCIBITYEMOTO, a TIOCTIE OCTAHOBKHU Kpeciia —
3a MOJIOKEHUEM T'OJIOBBI, TYJIOBHINA U TJ1a3. [Ipn HopManbHOM (D)YHKIIMOHAJILHOM COCTOSIHUU Ja-
OMpUHTOB HAOIIOAAIOT HUCTArM TOJIOBBI U IJI1a3. 3alKChIBAIOT BpEeMsl HUCTarMa, YYUThIBas, 4TO
CpenHsisl MPOAOHKUTENBHOCTD ero nposiBiaeHust 20 — 30 ¢. OnbIT MOBTOPSIIOT, MPEJIOKUB UCITBI-
TyeMOMY 3aKpBITh TJIa3a BO BPEMsI BpAIICHHUS.

Pexomengaunu k opopmiieHuio padorsl. Onumure xoA omnbita. Onpeaenure U 3amu-
IINTE BpEeMs MPOSIBICHUS HUCTarMa ToJIoBhI U 11a3. CpaBHHUTE pe3yNbTaThl Y HECKOJIbKUX UCIIBI-
TYEMBIX.

KoHTpoJibHBIE BOIPOCHI.

1. Yem mpexacraBieH nepudepruuecKuii oTnen BecTHOYIspHOro aHammsaropa? Kakoso
CTpOEHHE PEHENTHPYIOIIUX CTPYKTYP?

2. IlpoBojsmue myTH U siipa BECTHOYISIPHOTO aHAINA3aTOopa.

3. KakoBa pyHkunoHanbHas pojb BECTHOYISAPHOTO aHanu3aTopa?

Pa6ora 37 Kapta BKycOBBIX N0JI€il A3bIKa

Bocnpusitue XxuMuuecKux pa3apa)kuTeseil BHEIIHEN Cpe/ibl, TOMUMO ACHCTBUS X HA pe-
LENTOPbl OOOHSATEIBLHOTO aHAJIN3aTOPa, UMEET MECTO U MPU HETIOCPEICTBEHHOM COIPHUKOCHOBE-
HUU psifia BEIIECTB (MPEUMYIIECTBEHHO MUIIEBIX) CO CIU3UCTON 0005104K0ii onoctu pra. [lo-
CeNHsIsl CHa0XeHa CIEIHATIbHBIMUA PEIENTOPaMU, SBISIIONUMUCA TEPUPEPHUIECKUM OTIACIOM
BKYCOBOT'O aHaJIM3aTopa. BKycoBOW aHamM3aTop CTOUT Ha CTpake HOPMAIBHOTO (PYHKIIMOHUPO-
BaHUs OpraHu3Ma, NoJJepKaHHsI OCTOSIHCTBA €r0 XUMUYEeCcKoro coctaBa. C ero momMouibio mpo-
W3BOJUTCS OMpPOOOBaHME MUIIM, aHAJINW3 MUIIEBBIX U OTBEpPraeMbiX BemecTB. C perenTopHoro
M0JI BKYCOBOTO aHAJIM3aTopa IMYCKAETCS B XOJ CIIOKHBINA pedIeKTOpPHBIA MEXaHM3M amnmnapara
MULIEBAPEHUSI.

Crnenunduyeckumu 00pa3oBaHUSIMHU, BOCIIPUHUMAIOIIIUIMHU BKYCOBBIC Pa3IpaskeHHUsI, SBIIS-
I0TCS BKYCOBBIE JIYKOBHUIIbI, HAXOJSIIMECS B CIU3UCTON 000JI0UKE pOTOBOI monocTu. Ha si3pike
BKYCOBBI€ JJYKOBHIIBI COCPEIOTOUYEHBI B COCOUYKAX, KOTOPHIE B COOTBETCTBUU C XapaKT€POM CTpPO-
€HUS JICTISTCS Y YeTIOBeKa Ha >KeI0OOBHIHBIE, TUCTOBUIHBIC U TPUOOBUIHBIC. BKyCOBBIE JTYKO-
BHIIBI COCTOST U3 MOACPKUBAIOIINX U BKYCOBBIX KJIETOK, HMEIOT BU (DIISHKKH, OTKPHIBAIOIIICHCS
HapyXy BKYCOBOU mopoii. 13 cyOsmuTennansHOro CrjieTeHUs] OJIHU HEPBHBIE BOJOKHA BXOJIST
BHYTPh BKYCOBBIX JIYKOBHII, IPYTHE — PACIIOIATAIOTCS MEXIY HUMH. Y TMO3BOHOYHBIX KUBOTHBIX
HET CIeNHaIbHBIX BKYCOBBIX HEPBOB M BO30OYKIEHHUE, BOSHHUKAIOIIEE MPH BKYCOBOM pa3jpaxke-
HUH, IPOBOJIUTCS B IICHTPATBHYIO HEPBHYIO CUCTEMY IO HEPBHBIM BOJIOKHAM YETHIPEX Pa3INIHBIX
HEPBOB: S3BIKOTIIOTOYHOTO, OJIYKIAIOIIET0, JIUIIEBOTO U TPOHHHYHOTO. MIX BKyCOBBIE BOJIOKHA B
COCTaBe OJJUHOYHOTO ITy4yKa BCTYIMAIOT B BapOJIMEB MOCT U 3aKaHYMBAIOTCSA B OJHOM U3 sizep (N.
terminalis). Otcrona BkycoBbie BosiokHa (Il HelipoH MPOBOAHUKOBOTO OT/IE)Ia AaHATM3ATOPA) YT
K BEHTPAJIBHBIM M MEAHAIBHBIM sIpaM 3puTelbHOTO Oyrpa. HaumHarommwmiicss oT HUX TpeTui
HENPOH MPOBOIUT BO30YKIEHHE K KOPKOBOMY KOHITY BKYCOBOTO aHAIM3aTOPa, KOTOPBIHA JTOKAIH-
3yeTcsl B palOHE TUIIIOKaMIIa.

PaznpakaromuM AeiicTBHEM TSl BKYCOBBIX PEIIEITOPOB 00Ia/1al0T TOJIEKO PACTBOPUMEIE
B BOJIE XUMHUYECKHE BELIECTBA; HEPACTBOPUMBIE B BOJIE BellleCTBA — 0€3BKYCHBI. Pa3nuuator
YeThIpE TPYMIIBI BKYCOBBIX BEIECTB, BHI3BIBAIOIINX MTEPBUYHBIC OIIYIIEHUS BKYyCa: KUCIIOE,
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COJIEHOE, TOPBHKOE U CIIaJIKOe. Pa3nuuHble OTTEHKH BKYCOBBIX OILYILEHUHN SIBISIOTCS
pEe3yIbTaTOM CII0)KHOTO KOMIUIEKCA pa3IpaXXeHUH, BOCHPUHUMAEMbIX KaK BKYCOBBIMHU, TaK U
TEMIIepaTyPHBIMHU, TAKTUILHBIMH, OOJIEBBIMH PELETITOPAM CIU3UCTON 000I0YKH POTOBOM
HIOJIOCTH.

IToBepXHOCTD sA3bIKa HEOJJUHAKOBO YyBCTBUTEIbHA K OCHOBHBIM BH/IaM BKYCOBBIX pa3pa-
JKUTEJIEeH, YTO ABIIETCS, OUEBUIHO, CIEACTBUEM TOTO, YTO JUIS KAXKAOTO U3 4 BUIOB MEPBUYHBIX
OILYIIEHUH BKYyCa UMEIOTCS CIELUAIbHBIE PELENTOPBl. Y CTAHOBJIEHO, YTO KOHYMK S3bIKa Hau0o-
Jiee BO30yIMM 1O OTHOIICHHUIO K CIaIKOMY, OOKOBasi TOBEPXHOCTh CPEHEHN YacTH s3bIKa — K KHC-
JIOMY, OCHOBaHHME s13bIKa — K TOPbKOMY, KOHUMK U Kpas sA3blKa — K cojieHoMY. Paznpakenue cpen-
HEll YaCTH CIIMHKMU SI3bIKa MIOYTH HE BHI3BIBAET BKYCOBBIX OILIYIECHHUI.

JlelicTBUEM pa3nuyHbIX (DapMaKOIOTUYECKHX BEIIECTB MOXKHO U30MPATEIHHO HIIU CTPOTO
MOCIIE0BATEIbHO BBIKIIOYUTH Pa3IMUHbIE BUJIbI BKYCOBOM YyBCTBUTEIBLHOCTH.

Ienp padoThl: BHISBICHUE YYaCTKOB CIIM3UCTOH SI3bIKA, CIIEUAIN3UPOBAHHBIX K BOCIIPU-
ATHIO OMPE/IEIIEHHBIX BKYCOBBIX pa3Ipa>kKeHUH.

Martepuannl u ooopyaoBanue. llltatus c mpodbupkamu, 40 %-it pactBop caxapa, 20 %o-it
pacTBOp noBapeHHoM conu, 20 %-il pacTBOp YKCYCHOM KUCIIOTHI, 10 %-i1 pacTBOpP COJISTHOKUCIIOTO
XUHUHA (MOYKHO 3aMEHUTh pacTBOopoM | Tabierku nesomuueruHa B 100 — 150 miu Bojbl), cTek-
JISTHHBIE OTUIABJICHHBIE MAIOUKH, TUCTHIIIIMPOBAHHAS BOJIA, CTAKaH.

Xona padorsl. McciaenyeMoMy IpeyioAKUTh OTKPBITh POT U BBICYHYTH A3bIK. CTEKISTHHON
[AJIOUKOH Mocie1oBaTeIbHO HaHOCUTD Kanesbku 40 % pacTBopa caxapa Ha KOHUMK s3bIKa, Kpas,
CPEIHIO0 YacThb sI3bIKa, KopeHb. KaxkIplil pa3 cpaiBaTh UCCIEAYEMOT0, YTO OH ourymiaet. [1o-
CJIe KaX /101 MPOOBI HCCIEAYEMBIi TOJDKEH MPOTOIOCKATh POT AUCTUILIMPOBAHHOM Boaol. HTep-
BaJIbl MEX/1Y OT/ICTTbHBIMU HAOIIOJCHUSAMH (ITOCIIE K0 KaIeabKN) JOJDKHBI OBITh HE MEHEE 2
muH. [Ipogenats To ke camoe co BCeMU IPYTMMH PacTBOPAMU: YKCYCHOM KUCIIOTBI, COJISTHOKHC-
JIOTO XMHUHA, ToBapeHHOM comu. [lomyueHHble TaHHbIE B BUJIE TOUEK ONPEAEIEHHOTO I[BE€Ta HaHe-
CTH Ha KapTy, CXeMaTUYECKH HU300pakarolyl0 HOBEPXHOCTh SA3bIKA.

Pexomennauun k odopmienno padorsl. OPopMUTH NMPOTOKOJ OMNbITa, U300pa3UTh
KapTy BKYCOBBIX IIOJIEH SI3bIKA.

KoHTpoJsbHbIe BONpocHI.

1. 3HaueHue BKyCOBOIO aHAJIM3aTOpA.

2. CTpoeHue BKyCOBOT'O aHAJIU3aTOpA.

3. BkycoBbI€ 110J151; OCHOBHBIE M KOMIUIEKCHBIE BKYCOBBIE OIIIYIICHHUS.

4. YcnoBusi, I3MEHSIOIINE BKYCOBBIE OIIYIIEHHUS, 3HAYECHUE YCIOBHOPE(DIEKTOPHBIX (hak-
TOPOB.

Tema 5. ®u3n0I0rHs IBUTaTeIbHOI0 annapara
3ansarue 13-14
Tect «Anammu3aropbsp» (10 MuH)

Padora 38 Muorpadgus: 3anuch 0AUHOYHOT0 COKPALLEHHS, I[JIAIKOI0 U 3y04aToro Te-
TaHyca

CkeneTrHast MpIIIIA 00JIaJa€T COKPATUMOCTBIO, T.€. CIIOCOOHOCTBIO TIPHU BO30YKICHUH
W3MEHATH CBOIO JIMHY WM HampsbkeHue. B mabopaTopHOM SKCrepuMeHTe Ha MU30JIMPOBAHHOMN
MBIIIIE TPUA OAMHOYHOM PA3APAKEHUH MOXKHO TIONYUYUTh 00uHouHoe cokpauerue. Ilo
JUTUTETTLHOCTH U (hOpMEe OJMHOYHBIX COKPAIICHUN CYIAT O CKOPOCTH COKpaIleHWW MbImil. B
3aBUCUMOCTH OT TPOJOJDKUTEIBHOCTH OJWHOYHBIX COKpAIEHUN pa3IuvyaroT «OBICTpBIC» U
«MEJIJICHHBIE) MBIIIIIHI.

B onmHOYHOM COKpaleHnn BhIICTSIOT HECKOIbKO (ha3. CokpallieHne HaunHaeTCs He Cpa3y
IpU HAHECEHHM pa3IpaKEHHUs, a CIYCTSd HEKOTOpOe BpeMs, HEOOXOAMMOE [UIsl Pa3BUTHUS
BO30Y>KJCHMSI B MBIIIIE U 3allyCKa B HEW COKPATUTEIBHOTO Mpolecca. DTO BpeMsl Ha3bIBACTCS
JIAMeHmHbIM  (CKpbimbIM) nepuodom. 3a TATCHTHBIM TIEPUOIOM CIEAYET (aza YKOpoueHUs
(cokpawerust) MBI, CMEHsieMas Ha (a3y pacciaadienus. [ HKPOHOKHOM MBITIITBI JIATYIIKH
BECh IIUKJ OMHOYHOTO cokpamienus jmres 0,11 — 0,12 ¢, narentnsiii nepuon — 0,01 ¢, daza
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cokpamenus — 0,05 ¢ ¢aza paccnabnenus — 0,05 — 0,06 c.

Ecnu pazapaxarh MBIy pUTMAYECKUMU UMIYJIbCAMH C 4YacTOTo | — 5 UMIYJIbCOB B
CeKyHIy (MHTEpBaJ MEXJY HUMHU COOTBETCTBEHHO paBeH 1 — 0,2 ¢, uTto OOoJjbIIe IIUTEIHHOCTU
OJIMHOYHOT'O COKpAIICHHUs), TO MbIIIA OyJeT OTBEYaTh HAa KaXK/bI HMITYJIbC OJIMHOYHBIM COKpa-
nieareM. Ecii jxe moceiiaTh IMIYIIBCHI ¢ 00JbIeH gacToTol (6onee 10 umI/c) 1 COOTBETCTBEHHO
MEHBIIMMH UHTEPBAIIaMU, TO BOSHUKHET memaHuieckoe COKpalieHue, Uil mematyc. ITUM Tep-
MHUHOM Ha3bIBAIOT OTBET MBIIIIIBI HA PUTMUYECKOE pazapaxeHue. Ecin KaxIplii mocueayromui
UMITYJIBC pa3pa)KeHUs MPUXOAUT, KOTJa MBIIIIA B a3ze paccialbieHus B OTBETE Ha MPEAbLAYIIHIA
CTHMYII, TO opMa TeTanyca 0yaer 3youamoti. llpu yactore pa3apakeHus1, KOTJa HOBBII UMITYIIbC
nomajiaeT Ha a3y He 3aKOHYMBIIETOCS] YKOPOUCHHSI MBIIIIIBI B OTBETE HA IIPEIBI YN, TETaHYC
Oyner cnaowinvim, enadkum. CymMmapHas aMILIUTYa COKpAILEHUs IPU TETaHUYECKOM COKpalle-
HUU, KaK IPABUIIO, BBIIIE aMIUTUTYAbI OJIMHOYHOTO.

Lesqb padoThI: TOTYYUTH 3aIMCh PA3HBIX (JOPM COKpAIICHUH CKEJICTHOM MBIIIIIBI; TPOBE-
CTH aHAJIU3 OJIMHOYHOTO COKPAIICHHUS; UCCIIEeI0BAHUE MEXaHU3MOB TETAHUUYECKUX COKPAIICHUN.

Martepuanbl 1 000pyA0BaHHe: dJIEKTPOCTUMYJIISATOP, JIEKTPOIbl MUOTpapuiecKas ycra-
HOBKa, kumorpad, dusznonoruyeckuii pactBop (0,6 %-ii NaCl), gamka ITerpu, maprieBas cai-
¢deTKa, JIATYLIIKH.

Xoa pa6oTsl. [IpUroToBUTH HEPBHO-MBILICYHBIN MpenapaT, YKPENUTh €ro Ha IITaTHBE
Muorpapuieckoil ycranHoBKH. COSIMHUTE MBIIIITY C 3alMCHIBAIOIIMM pblaaroM. HajaouTh HEpB
mpernapara Ha 3JeKTpoasl ctumysstopa. [lonsectu nucuuk k 6apabany kumorpada. [lepeBectu
CTUMYJISITOP B PEKUM OJMHOYHBIX UMITYJIBCOB ¢ yacToTou 1 I'm. Pa3apaxkars HEpB OMHOYHBIMU
UMITyJIbCaMH, a 3aTEM 3allUCaTh KPUBYIO OJIMHOYHOTO COKpPAIIEHUS MpU OBICTPOM BpAIICHUH KH-
Morpada ot pyku (0okosi0 1 060poTa B CEKyHIY).

YBenuuuBas 1Mociae10BaTeNbHO YaCTOTY paszapaxenus 10 5, 10, 15 u 20 I'u, 3anucats psajg
KPHUBBIX, HA KOTOPBIX MBIIIICUYHBIC COKPAIICHHUS, OTCTABJICHHBIC APYT OT JIpyra Ha BCE MEHBIIUE U
MEHBIIINE HHTEPBAIIBI BpEMEHH, OYIyT BCe B OOIbIIEH cTeneHu cnuBathes. Uepes pazHbie hopmbl
CTYIEHYaTOro M 3y04YaToro TeTaHyca MoJyYUTh KPUBbIE CILUIOIIHOTO WK TJIAJAKOTO TeTaHyca.

AHaNOrHYHbIe 3aMTUCU MOKHO TOYYUTh U MPH HEMOCPEICTBEHHOM (TIPSMOM) paslipake-
HUUW MBIIIIIBL

Pexomennauuu k ogopmiienuro padorsl. [locie onucanus METOUKY BBITIOJHEHUS pa-
00ThI U300pa3UTh B TETPAJAX KPUBYIO OJIMHOYHOI'O COKpALIeHUsI, 0003HaYUTh (Pa3bl €ro. 3apuco-
BaTh pa3Hble ()OPMBI TETAHHUYECKUX COKpAIlleHUH, JaTh 0O0BSICHEHHE, OTYETO 3aBUCUT opMa Te-
TaHyca.

Pa6ora 39 Hab.rogeHne yroMieHMsl MbIIIIbI

YTomiieHHe MBIIIIBI MOKHO BbI3BaTh, pa3/ipaxkasi €€ B TE€UEHHUE JJIUTEIBHOIO BPEMEHU C
yactoToit 40 — 50 ynapoB B munHyTy. [Ipy MeHbIIel YacTOTEe YTOMJICHHE HE HACTYIAET B TEUCHUE
JUIUTETILHOTO BPEMEHH, OOJIbIIIasi YaCTOTa MOXKET J1aTh HE OJJUHOYHBIE, 8 CYMMHUPOBAaHHBIE COKpPa-
IIECHUSI.

Y ToMIIeHHE MBIIIIIBI XapaKTePU3YyEeTCsl YBEIMUEHUEM JITTUTEIbHOCTH COKpAIlleHus, YMEHb-
[ICHUEM aMILUTUTY/bI U TOSBICHUEM KOHMPAKmMYpbl, T.€., HETIOTHOTO PACCIa0IeHUs MBIIIIIBI TO-
CJIe KaXKJI0TO €€ COKpaIlleHHU s, BCJIEACTBHE YEro KpUBasi 10 Mepe pa3BUTHs YTOMIIEHHUS Bce OobIle
U OOJbIlIe OTXOIUT OT UCXOAHOTO ypoBHS. [Ipy MOTHOM YTOMJICHHH MBIIIIA MTEPECTaeT COKpa-
1aThCsl.

Heab pa6oThi: HAOTIOAATH YTOMIIEHHUE U30JUPOBAHHON WKPOHOXKHOW MBIIIIIBI JISATYIITKA
TP OJMHOYHOM PEKUME COKPAIICHUI 1 BBISIBUTH MPU3HAKH YTOMIICHHUS.

Martepuanabl 4 060py10BaHue. HAOOP UHCTPYMEHTOB JJIsl IPENapUpPOBAHUS; PACTBOP
Punrepa; nunerka; Mmuorpaduueckas ycTaHOBKa; KUMorpad; CTUMYJIATOP C 3JIEKTPOJaAMHU; JIsl-
TyIIKa.

Xox padorsl. [TpuroroBuTsh Npenapar H30JIMPOBAHHON HKPOHOXKHOW MBIIIIIBI JISTYIIKH, 3a-
KpEemuTh ero B Muorpade, HEpB Ipernapara HATOKUTL HA AIEKTPOabl cTuMynsTopa. [lucauk mpu-
JIBUHYTH K Oapabany kumorpada. Bpamas 6apadban pykoid, ciemnaiite momHblid Kpyr. [Tpu aTom [Tuc-
YUK 3aMUIIeT KPYTOBYIO JIMHUIO, COOTBETCTBYIOIIYIO HCXOIHOMY IMOJIOKEHHUIO phlyara Muorpada.
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[Tocne sToro mpuBeauTe BO BpalieHue OapabaH kuMorpada ¢ IOMOIIBI0 YaCOBOTO MEXaHW3Ma U
pazapaxaiite mpenapar umiyibcamu ¢ gactotoil 1 I'n. Ha xumorpade Oynyt perucrpupoBarbces
KPUBBIE COKPAILEHUs] MBIIIIbI HA Ka)KJbIi pasapa)xaroluii uMIysabC. Pasnpakenue nponosmkaere
JI0 TIOJTHOT'O MTPEKPAIICHUS COKPAILEHUIA.

Pexomennauum k ogopmiieHHI0 padoThl. 3aUIIUTE B TETPAAb X0 pabOTHI, 3apHCyiTe
KPUBYIO YTOMJIEHHs MbIOIIBI. OTMETBTE, KaK 110 MEpE PAa3BUTHS YTOMIICHUsI U3MEHSIOTCS IJIN-
TEJIHOCTD U aMIUIUTY/a COKpAIEeH st MbIIIEL. OOpaTHTe BHUMAHHE HA MOSIBIICHIE KOHTPAKTYPHIL.

Pa6ora 40 Tonyc MbIg

Tonuueckum pediiekcoM Ha3bIBAIOT MPUPOXKICHHBIH pe(ISKTOPHBIN aKT, KOTOPHIi Mpo-
TEKaeT OYeHb JUIUTENIbHO, HE OociadeBasi B TEUEHUE HECKOJIbKUX MUHYT, 4acoB, nHoraa aHei. K
HUM OTHOCSITCSI: CTOSIHME Ha HOT'aX, BEPTUKAJIbHOE JepAKaHHUE I'0JIOBbI, BBITPSIMIIEHHOE II0JI0KEHUE
TyJaoBulIa. ToHHYEeCKHE pedIIeKChl OCYIIECTBISIFOTCS Onarogaps AesTeIbHOCTH CIIMHHOIO MO3ra
U B OTJINYHME OT 0OOPOHHUTENBHBIX pe(IeKCOB BOZHUKAIOT INIABHBIM 00pa30M IO/ BIMSHUEM BHYT-
PEHHUX paszapaxeHui (mpompuopenentopos). PeduekropHas ayra TOHHYECKOro peduiekca
JIOJKHA COCTOSITh, 110 KpallHE! Mepe, U3 TPEeX HEUPOHOB: YyBCTBUTEIBHOIO, HHTPACIIMHAIILHOIO
BCTaBOYHOT'0, MJIM KOOPAMHUPYIOILETO, U IBUTATEIIBHOTO.

CrubarenpHbId TOHUYECKUH peduieKc KOHEYHOCTEH NPEICTABISICT COOOM OJIMH M3 BHJIOB
TOHUYECKHX pedaeKcoB. ITOT pedaeKc COCTOUT B OJJHOBPEMEHHOM Cru0aHuM 00eUX 3aJHUX KO-
HEYHOCTeH jarymku. ToHnueckoe crudanue 3aJHUX KOHEYHOCTEHN MPOSBISIETCA Jake B TOM CIIy-
qae, KOIJ1a JIATYILIKA JIUIIEHA TOJIOBHOTO MO3ra U MOJBEIICHA 32 HUKHIOIO YEIIOCTb.

Leans pa6oThbl: HAOMIOAATH MPOSBICHUE CTUOATEILHOTO TOHYCA M JI0Ka3aTh peQIIEKTOp-
HBI MEXaHWU3M €r0 MOJACP KAHUS.

Martepuanbl 1 000pyaoBaHMe: JISTYILIKA, LITATUB C 32KUMOM U IPOOKOM, ITpenapoBalib-
HBII HAOOP, HUTKHU.

Xoa padotsl. [IpUroToBUTH CHMHAIBHYIO JISATYIIKY, IOJBECUTH €€ 32 HUYKHIOIO YEIIIOCTh K
npoOke mtatuBa. OGpaTUTh BHUMAHUE HA 33 JHIE KOHEYHOCTH: X YacTH 00pa3yioT C TYJIOBUIIEM
U MEXay cOOO0H yIJIbl, YTO SIBJISETCS NMPOSIBICHUEM CTHOATEIbHBIX TOHUUECKUX pedIeKcoB, ocy-
IIECTBIIIEMBIX CITMHHBIM MO3TOM.

Jlyia 1oka3aTenbCcTBa TOr0, YTO UMITYJIbCHI JUIsl TOHUYECKOTO peduiekca crudaHus UayT U3
CIIMHHOTO MO3ra, CJIEyeT IIepepe3aTh CeNalMIIHbIN HEpB Ha OAHOM cTopoHe. [locne aToro Tonyc
MCYE3aeT, U 3a/IHsIs JIallKa JIATYIIKY 3TOW CTOPOHBI CBHCAET, HE OOHApYKUBasi MPU3HAKOB Cruda-
Hus. OnepupoBaHHas JIanKa OIyCKaeTCs HUKE IPOTUBOIIOJIOKHOM.

Pexomennauuu k ogopmiieHu1o padorsl. 3anucarh B TETPaAIX X0 paboThl, HabI0ae-
HUS 0 TIEPEPE3KU CEAATUIIHOIO HepBa U nociie. CaenaTh BbIBOJBI.

Pa6ora 41 Onpenenenne a0GCOTIOTHON CHIIBI MBIIIIIbI

AOGCouIoTHAs CHJIa MBIIIIBI U3MEPSETCS TeM «MAaKCHUMAJIbHBIM 3J1aCTUUYECKUM Harpsike-
HHUEM, KOTOPOE MOKET Pa3BUTh MbILIIA B TOPSAIKE BO30YKICHHS IPU CBOEH €CTECTBEHHOM JITTHHE
(Yxtomckwuit). Onpenenenne aOCOMOTHON CUIIBI MBIIILBI CBOJUTCS K HAX0XK/IEHUIO HAaUMEHbIIEH
BEJIMYMHBI TPy3a, KOTOPBIN MBIIIIIIA HE B COCTOSTHUY MOJIHATh, HE OyIy4r pacTsHYyTOM B COCTOSIHUU
MIOKOS.

Heap padorei: onpenenuTsh abCONIOTHYIO CHIIY W30JIMPOBAHHONW MKPOHOKHOM MBIIIIIBI
JATYIIKH.

Martepuanbl 1 000pya10BaHMe: MHUOCKOI IIKOJBHOIO TUIA, (PU3PACTBOP, MUIETKA, Ipe-
napoBaJibHBIA Ha0Op, HAOOP TMPEK OT pa3HOBECOB Maccoii oT 2 10 20 rpaMM Kaxk1as, JIATyIIKa.

Xox paOorbl. CBEXENPUIrOTOBICHHBI HEPBHO-MBIIICUHBIN Ipenapar yKpeIusiloT B
MHOCKOIE: OeJpEHHYI0 KOCTOUKY BCTaBUTh B 3aKHM, 32 aXWJIJIOBO CYXOXKWJIME 3alleNUTh KPHOU-
KOM C KalpOHOBOM HHUTKOW; HUTKY MEPEKHHYTh Yepe3 CHHUpalIbHBbIA OJIOK HAa OCH CTPEJIKH
MHOCKONa Ha NMOoJHbINH 000poT. Ha cBOOOIHOM KOHIIE HUTH ClIeaHa MEeTJis, Ha KOTOPYIO HYXKHO
HaBEIIMBaTh Harpy3Ky (TUPBHKN).

[TonGuparoT crily ¥ 4acTOTY pa3apa)KeHUH, NAIOMIMX HanOoJIee MOLTHBIE 10 OTKJIOHEHHIO
CTPEJIKH COKPAIEHUS MPU NOIBEIICHHON K MBIIIIE THPBKE B 5 T.

[Ipenapat He 3a0BIBaTh YBIAXKHATH BPEMsI OT BpEMEHHU (PU3PaCTBOPOM.
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[TocTeneHHO yBeNIWYHMBAIOT Ipy3, pubaBisist mo S — 10 r (a To u 20 r, ucxoas u3 GpyHKIH-
OHAJILHOTO COCTOSIHUS MBIIIIIBI), M KaXJIbIM pa3 mocje pa3apakeHusi oTMevasi, eCTh JId MOIbEM
rpy3a (MO OTKJIIOHEHHIO CTPENKH MHOCKOIA) HPU COKpalleHWH. TakuM CrocoOOM HaxOmsT
HAUMEHBIIYIO BEIMYUHY I'Py3a, KOTOPYIO MBIIIIIA HE B COCTOSIHUU 0oJiee MOAHTh. DTa BETUYHHA
COOTBETCTBYET AOCOIIOMHOIL cujle Mbliilbl U BHIPAKAETCS B TpaMMax.

Pexomenaanuu k opopmiieHuIo pa6otbl. OnrcaTh METOIUKY BBITIOJIHEHHS PaOOTHI, 3a-
(UKCUPOBATh MOTYYCHHBINH PE3yIbTaT. 3apUCOBATh YCTAHOBKY.

Pa6ora 42 lunamomerpusi. OnpeneseHne KUCTEBO U CTAHOBOM CHJIbI

CunoBble BO3MOKHOCTH OTJIEJIbHBIX MBIIIL WIIK UX TPYIIIT OIPEAEIIAIOT METOIOM OUHAMO-
Mempuu ¢ UCTIONIB30BaHUEM MPUOOPOB duramomempos. Hanbosnee 4yacTo Ui OLEHKU CHIIOBBIX
Ka4eCTB MBIIICYHON CHCTEMbI OpraHU3Ma MPUOETAIOT K ONPEIEICHUIO CUIIBI MBIIIII, OCYIIECTBIIS-
IOIUX CrUOaHKe MajbleB KUCTH, TaK HA3bIBAEMOW KUCMEBOLU CUbl, 3 TAKKE CYMMapHOW CHIIbI
MHOTHX MBIIIIII, Pa3rHOaronX MO3BOHOYHUK — cmaHo8ol cuibl. COOTBETCTBEHHO HCIOJIB3YIOTCS
CIIELUAJIbHbIE TMHAMOMETPBI: KUCTEBBIE U CTAHOBBIE.

Heab padoThl: 03HAKOMUTHCS C METOJUKON TMHAMOMETPHUH, KaKJIOMY OIIPEIETUTH CBOIO
KHCTEBYIO CUITy 00€UX PYK U CTaHOBYIO cuiy. [lodydeHHbIe TaHHBIE UCTOIb30BaTh ISl OLICHKH
(U3UYECKOT0 pa3BUTHSIL.

Martepuanbl 4 000pyA0BaHHe: KHCTEBON U CTAaHOBOM AMHAMOMETpbl. OOBEKT UCCIen0-
BaHUs — YEJIOBEK.

Xoa pa6otsl. 1. Onpeodenenue kucmesgou cuvl.

HcnpiTyemblii B 10JI0)KEHUH CTOSI OTBOJUT BBITSIHYTYIO PYKY C JTUHAMOMETPOM B CTOPOHY
MOJI IPSIMBIM YTJIOM K TyJoBuUIly. Bropas, cBoOoaHas pyka omyiieHa u pacciabiena. [lanbipl,
00XBaThIBAIOIIME TMHAMOMETP, C MAaKCUMaJIbHBIM YCHJIMEM CKUMaroT ero. Ilo crpenke aunamo-
MeTpa CHUMaeTcs pe3ynbTar. BepHyTh cTpenky npubopa B HyseBoe noioxkeHnue. OmnpeneneHue
KHCTEBOI CUJIbI PYKH IPOU3BECTU HECKOJIBKO Pa3 uepe3 MUHYTHbIE MHTEpBabl. CHIIy MBIIII] OLE-
HUBAIOT 110 JyYIIEMY Pe3ylbTaTy. AHAJIOTUYHO ONPEAEIUTH KUCTEBYIO CUITy JPYTOM PYKH.

2. Onpedenenue cmanoBoul CUbl.

Ha kprok cTaHOBOTrO qMHAMOMETpa HAJAETh TPUCOSAUHUTEIBHYIO MIAHKY (MU LEMb), KO-
TOpPYIO0, B CBOIO OY€pe/lb, COEAMHUTD C MOACTABKOW JUIsl yIIOpa HOT TaK, YTOObI pacCTOSIHUE OT
JUHAMOMETpa A0 MOACTABKH COOTBETCTBOBAJIO POCTY UCHBITYEMOrO. MCIIBITyeMBI CTaBUT HOTH
Ha I0/ICTaBKY, COTHYBIINCh B Ta300€IpEHHBIX CycTaBax, 00XBATBHIBAET JIByMsI PYKaMH PYKOSTKY
nuHaMoMeTpa. C BBIIPSIMIIEHHBIMH B KOJICHSIX HOTAMH M JIOKTEBBIX CYCTaBaX PyKaMHu C MaKCH-
MaJbHOM CHJION MOTAHYTHh PYKOSTKY BBepX, BepAMiras Tynosuiie (BHUMAHMUE: osusicenue
OCyWecmeisims NIAGHO U C NPOCHYMOIU CRUHOU 60 U30excanue mpaem nozeonounukal). Ilpo-
U3BECTHU OlpeziesieHue 3 pa3a ¢ MHTEpBajlaMU B HECKOJIbKO MUHYT, BBIYMCIIUTH CPEHEE 3HAUECHUE
CTaHOBOW CHJIBL.

Pexomennauuu k ogopmiienuro padorsl. [lonyueHHbIe pe3ysbTaThl HCCIIEI0OBAaHUS BHE-
CTH B IPOTOKOJ. CpaBHUThH KUCTEBYIO CUITY IIPABOMl U JIEBOU PYK.

PaGora 43 Jpromerpus. BoiiBjieHHE CPEAHMX HATPY30K U CPEeIHEro puTMa LHHUKJIN-
YyeCKHX ABHKEHUH

dusznyeckas padboTa XxapaKTepu3yeTcsi KOJIMYECTBOM YYaCTBYIOIIMX B HEW MBIIIIILL, CUJION U
JUTUTETTLHOCTHIO MBITIIEYHOU paboThl. [{ukinueckas MpledHasi paboTa 3aBUCHT TaK)Ke OT pUTMa
COKpAIICHUH U pacCcIaOICHHI MBIIIIII.

PaboTa MbIIIIB U3MEpPAETCs MPOU3BEIEHHUEM MAacChl MOAHATOrO Ipy3a Ha BBICOTY €ro
nojbema.

Mertoauka, O3BOJISIONIAs TOJYYUTh JaHHBIE JIs pacueTa BhIOIHAEMON GU3NIECKO pa-
0OTBI, HA3BIBACTCS IPTOMETPHUEH, UCTIOJIb3yEeMBIH TPHOOP — SPrOMETPOM.

Leanb padoThl: Hccneq0BaHUE BIUSHUSA HArpy3Kd U pUTMA JBUKEHUW Ha BETUYUHY pa-
OOTHI.

Matepuajbl 4 000py10BaHMe: SPrOMETP IIKOJIBHOTO THIIA, METPOHOM M Habop TPpy30B
(0,5; 1,5, 3 kr). OOBEKT HCCIIeTOBAaHUS — YEIIOBEK.

Xon padotsl. VcnbiTyemblii caauTes Ha CTYJ pPSAIOM CO CTOJIOM, HA KOTOPOM YCTaHOBJIEH
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sprometp. Ilpeanseuse ucHbITyeMOro nMomMemarT B (hukcatop pyku. BepTukanbHble CTONKH C
JIBYX CTOPOH OTPaHMYMBAIOT OOKOBBIE JIBHKEHUS NpeAriedbs. Kuctb pyku oxBaTbIBaeT mepe-
HIOIO0, HENIApHYIO0 BEPTUKAIbHYIO CTOMKY. Ha yka3zarenbHbIi majiel] HaJeBatoOT KOJIbLIO, KOTOPOe
TOHKUM TPOCOM uepe3 OJI0K cBsi3aHOo ¢ Tpy3oM. Ha oaHol ocu ¢ Gi0koM 3akperuieH pudaeHbii
Oapaban. [Ipu mogbemMe rpy3a BpamieHue 6J10Ka coueTaeTcs C BpalieHueM 0apadaHa, a Mex Iy HUM
U IPUKUMHBIM PE3UHOBBIM BaJIMKOM JIBUYKETCSI C COOTBETCTBYIOUICH IBHYKEHUSIM CKOPOCTBIO U3-
MepuTenbHas jienTa. OueHky padoThl MPOU3BOAT MO UIMHE BHIMYIIEHHON MU paboTe JICHTH U
BEJIMUMHE TPY3a.

Pabota ocyiecTBiseTcsi C ONpeAeIeHHBIM PUTMOM, 337aBa€MbIM METPOHOMOM.

3aoaua 1. 3asucumocms pabomsi om maccwl epy3a.

K tpocy spromerpa, nepekuHyromy depe3 OJIOK, TOJBEIIMBAIOT OJUH U3 TPY30B (Maccoii
B 0,5, 1,5 nnu 3 xr). BrimroyaroT MeTpoHoM ¢ yactotoit 60 curaanos/mMuH (30 ABMKEHUN B MUHYTY)
U PEKOMEH/IYIOT HCIIBITYEMOMY MOJTHUMATH TPY3, T.€. 0 KaXJA0MY CHUTHAIly Cru0aTh U pa3rudarhb
yKa3aTeJIbHBIN Majell B pPUTME METPOHOMA, MBITASICh COXPAHUTH KaK MOYKHO JOJIbIIIE MaKCHUMAllb-
HYIO0 aMIUIUTYly IBH)KEeHUH. PaboTy mpoaoikatoT 10 MOJHOrO YTOMJIEHUS, T.€. JO MOMEHTA, KO-
rJla MBIIIIBI TAIbIla TIEPECTA0T COKpamathes. [1o Gpopmysae A = Ph BeIYHCIAIOT BETHYHHY pa-
60T1hI B kr*M (P — mMacca rpy3a B kr, h — cymMmapHas BbICOTa TOABEMA, BHIYUCIISICMAst 110 JUTHHE
BBIMYIIICHHOH JICHTHI B METPaXx).

[Tocne 10-munyTHOTO OT/IBIXA PAOOTA MTOBTOPSIETCS C TEM K€ PUTMOM, HO C IPYTOM HATpy3-
KOM.

OuepenHol MOAX0A — € OCTEAHEN HATPY3KOM.

3aoaua 2. 3asucumocms pabomel om pumma OBUNCEHUI.

[Ipu ucnonHeHuu 3TON 3a/a4u pUTMUYECKass paboTa OCYLIECTBIISAETCS MPU HMOCTOSTHHON
Harpyske B 1,5 Kr, HO ¢ pa3HbIM puTMOM ABMkeHUl. [locie kaxkaoro stana paboThl UCIIBITYEMBbII
otabixaet 10 — 15 muH.

ITepBbIif mogxoa — paboTa OCYIIECTBISIETCS 1101 METPOHOM € 4YacTOTOM 30 CUTHAJIOB B MU-
HYTY (IBHXXEHUI pU 3TOM puTMme Oyzer 15).

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

Tpetunii nogxoa — paboTa OCyIIECTBIIACTCS M10JI METPOHOM € 4acToTOM 90 CUTrHAJIOB B MU-
HYTY (IBHXEHUI MpU 3TOM puTMe OyzeT 45).

Pexomennanum k ogopmiaenuio padorsl. OGopMUTE TPOTOKO C ONMUCAHUEM MPUOOpa
U METOJUKHU paboThl. Pe3ynbTaTel ccae10BaHusl BHECTH B TaOJIUIbI POAHATIU3UPOBATh UX, Clie-
JaTh BBIBOJBI.

Tabanua 2 Bausinne Harpy3ku Ha BeJJMYUHY padoThl

Putm nBrxeHwmit B Bennunna pa®oTsl
Harpyska (B kr) MHHYTY JlyivHa JeHTHI (B M) (B KT*M)
0,5 30
1,5 30
3,0 30

Tabnuna 3 BausHue putMa Ha BEJIMUHUHY paObOTHI

Harpy3ka (B k)

Put™m nBmkeHMH
B MUHYTY

JlnuHa TeHTHI (B M)

Benuunna paboTsl
(B KI*Mm)

15

15
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1,5 30

15 45

KonTpoabHbie Bonpochl
@DYHKIMOHAIbHBIE TUIIBI CKEJIETHBIX MBIIIEUHBIX BOJIOKOH.
CrpoeHre monepeyHo-TMoI0CaThIX MBI Y JIBTPACTPOCHNE MUODUOPHILI.
OnMHOYHOE COKpallleHue, ero (assl.
Kak n3MeHSI0TCsl OAMHOYHBIE COKPAILEHHS MBIIIIBI IPU YTOMIICHUN?
UYro Takoe Tetanyc? KakoB MexaHu3M ero oopa3oBaHusi?
Kakue ¢opmsl TeTanyca paznuuator? OT dero 3aBUcHT popma Tetanyca?
Yo Ha3pIBatOT MBIILIEYHBIM TOHYcOM? KakoB MeXaHH3M €ro nposiBIeHus?
KakoBsI pa3Hble criocoObl BEIPAKEHUS CHITBI CKEIETHOW MBIIIIIBI?
KakoBbl METO/BI pEerucTpaliui U U3y4eHHsI BETUYUHBI pAaOOTHI MBIIILIBI?
10 Ot xakux (haKTOPOB 3aBUCHT pabOTOCIIOCOOHOCTH MBIIII] IPY TUHAMUYECKON U CTa-
TUYECKO pabore?
11. B yem cyTb 3aKOHA CPEIHUX HArPy30K?
12. KakoBbl NpUYHMHBI yTOMJICHHS MBILIL H30JMPOBAHHOTO IIPpenapaTa 1 B LIEJIOCTHOM Op-
raiusme?

CoNoOR~wNE

Tema 6 ®usnonorus IHAOKPUHHON CHCTEMBbI
Bonpoce! 1y caMOnoAroTOBKU

1. Perymsanus ¢usunonorndyeckux (yHkuuid. Helipo-nMMyHO-3HIOKPHHHAS PETYIISIIHSL.
Knaccuueckas SHIOKpUHHAs CUCTEMA U €€ PETYJISTOPHAsI POJIb.

2. OOue MPUHIMIBI U MEXAaHU3MBI CAMOPETYIISIIIAN OpraHu3Ma. Poib HepBHOMH, SHAO-
KPUHHOU, UMMYHHOU CHCTEM.

3. Tomeocras. [1ytu Hage:)xHOCTH (DYHKIIMOHHPOBAHUS OpraHU3Ma Kak OMOJIOTHIECKOM
CUCTEMBI.

4. HeiiporymopanbHas peryisiius GyHkuuii opranusma. Posis runoranamyeca.

5. T'unoranamo-HeliporunoduszapHas W TUNOTATIaMO-aJIeHOTUNO(U3APHAS CHCTEMBI.
MexaHn3Mbl HEHPOCEKPELUH.

6. Ilonarue o ropmMoHax, BHJIbl TOPMOHOB, TUIIBI (PU3UOJIOTHUECKOTO AECUCTBUS FOPMO-
HOB.

7. .CoBpeMeHHbIE B3IVl HA MEXaHU3Mbl BIUSHHUS TOPMOHOB: PELENTOPbI U BTOpPbIE
MOCPEAHUKH.

8. Pousib SHIOKPUHHOMN CHCTEMBI B PETYJISALMH MPOLECCOB POCTa, Pa3BUTHS, Pa3MHOXKe-
HUS, pa3HbIX (HOpM aganTalnuu, NOBEICHUS.

9. BzaumopaeiicTBUE Kelle3 BHYTPEHHEN CEKPEIIHH.

10. I'mmotanaMuvecKkue penu3uHT — PaKTOPbl (JTMOSPUHBI M CTATHHBI), KAK CUTHAJIBHBIC
MOJIEKYJIBI.

11. Crpykrypa ¥ QyHKIMH runodusa, CeKpeTupyeMble TporHble U 3P(HEKTOpHbIE TOp-
MOHBI, UX POJIb B OPraHU3ME.

12. Hanpmoueunuku. Ctpoenne u QyHKIHHA. ' OpMOHBI MO3TOBOTO CJIOSI HAIIIOYCYHHKOB.

13. Crpecc, ero mexanu3msl. Posib runoranamyca, runogusa, Haamo4eYHUKOB.

14. T'opMOHBI KOpPbI HAIMTOYEYHUKOB — KOPTUKOCTEPOUIbl. POJIb MUHEPAIIKOPTUKOHUIOB U
TJIFOKOKOPTUKOHIOB.

15. DupokpuHHas GYHKIUS MOIKEITYA0YHOMN Kene3bl. IHCYINH U IIII0KaroH: y4acTue B
METa0OJIMUECKUX MpOoIeccax.

16. Dnum¢u3 u poias MEeTaTOHWHA Y )KUBOTHBIX U YEJIOBEKA.

17. HluTtoBuaHas *kene3a, ee TOPMOHBI, X (pu3noIoruueckoe aeiicreue. Ilocnencrus ru-
NOY TUNEP(YHKIMY IUTOBUIHON KEJIE3B.
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18. OxonomuTOBUIAHbIE KeJe3bl (TapaTTOPMOH), YIbTUMAOPOHXHUATbHbIE KIETKH (Kallb-
[UTOHUH). DHIOKPUHHAS QYHKINS TOKEITYI0UHOM kKeJe3bl U €€ TOPMOHBI (MHCYJINH, TJIFOKAroH,
CEKpPETHH, COMaTOCTaTHH).

19. Auaporensl, ux GU3HOIOrHUECKas pojb. Y4YacTHe B MOJOBOM CO3PEBAaHUHU.

20. DctporeHsl, ux (Gu3noIOrUIEecKast posib. Y4acTHe B TIOJOBOM co3peBaHUU. JKEHCKU
IIOJIOBOM ITUKII.

21. Buapl TOPMOHOB MHIIEBAPUTEIHLHOM CUCTEMBI, UX (DU3HOJIOTUIECKOE ICHCTBHE.

22. Ilonstue o nuddy3HON SHIOKPUHHON CHCTeME (MPOCTArJIaHIuHbBI, PEHUH, CEKPETHH,
MPEICEPIHBI HATPUHYPETUICCKHM IENTH T, HHTEpMEIuHbI). [ opMOHanbHas QYHKIUS SHIOTETHS
(9HIOTETMHBI U MOHOOKCH]T a30Ta).

Tema 7 ®U3H0JI0THSA CHCTEMbI KPOBH
3ansarue 15
Tect «/IBurarejbHblii annapar» (10 MUHYT)

PaGota 44 PaccmaTrpuBanue o MUKPOCKOIIOM Ma3K0B KPOBH JISITYLIKHU U YeJ10BeKa

[Tog MUKpOCKOIOM B Ma3Kax KPOBH, IPEXJIE BCETO, BUIHBI 3PUTPOLIUTHI, CAMbIE MHOTO-
YHUCJIEHHBIE U3 KJIETOK KPOBU. DTH KJIETKHU B IIPOLECCE IBOIIOLUM MPUHSIN Ha ce0sl BaXKHEHIIYIO
(GYHKIMIO — TPAHCIIOPT KUCIOPOJa U OTYACTH yrieKucioro rasa. [lepeHoc kuciaopoa ocyiecTs-
JSIETCSL HAXOSIIUMCS B 3PUTPOLUTAX reMorao0nHoM. C 3BOMIONMEH KUBOTHBIX CBSI3aHO TTOBBI-
[IeHHE UHTEHCUBHOCTU OOMEHA BELIECTB, U B COOTBETCTBUHU C YBEIMUMBAIOIIEHCS TOTPEOHOCTHIO
B KHCJIOPO/IE MOBBIIIATACH YHCICHHOCTD, MEHSUTUCH (POpPMa, pa3Mep B CTPOSHHE SPUTPOILUTOB. Y
JSATYIIKU PUTPOLUTHI KPYIHBIE, UMEIOT (POPMY YILIOLIEHHBIX IIIUIICOUAOB U COJEPKaT spa.
DpUTPOLUTHI YeTIOBEKAa HMEIOT (POPMY ABOSIKOBOTHYTBIX AMCKOB, Oe3bsiiepHble. biaromaps astomy
U [IGHTP SPUTPOLINTA, U €ro nepudepuuecKre y4acTKH pacrioIokKeHbl OJU3KO K €ro MOBEPXHOCTH,
YTO CHOCOOCTBYET OBICTPOMY U JIYYILIEMY HACBIIEHUIO KUCIOPOJOM. PazMep spuTpouMTOB Mai
(mmametp 7,2 — 7,7 MKM), HO UX KOJIMYECTBO BEIHMKO, YTO HApAIy co crenuduueckoit ¢hopmoii
YBEJIMYUBAET OOIILYIO AbIXaTEIbHYIO IOBEPXHOCTD.

Henap padorsi: PaccMOTpETh 1O MUKPOCKOIIOM JPUTPOLIMTHI KPOBH JISTYIIKH M 4eEJIO-
BEKa, BBISIBUTDH Pa3nuus MKy HUMHU 110 (opMe, pa3Mepy, CTPOSHHIO, CBSA3aB UX C XapaKTepOM
HBOJIIOIIMM OCHOBHON ()YHKIIMU OpraHU3Ma.

Martepuanbl U 000pya0BaHMe: MUKPOCKOI, OKpAIlIEHHbIE Ma3KU KPOBH YEJIOBEKA U JIsl-
TYILIKH.

Xona padotbl. PaccmoTpute npu 607b1110M YBEINYEHUH MUKPOCKOIA Ma3KU KPOBH YeJIO-
BeKka M JiArymku. O6paTute BHUMaHue Ha popMy, pa3Mep, HAIMYHME WM OTCYTCTBHUE sIJIpa B 3PUT-
pornuTax.

Pexomennanun k opopmiiennio padorel. BHecuTe B IPOTOKO BBISIBIEHHBIE pa3InyMsl,
00CyXJI€HHE UX U BBIBOJbI. 3apUCYHTE S3pUTPOLUTHI KPOBH UEJIOBEKA U JISATYILIKH B TETPAJIH.

PaGora 45 Ha0/monenne 0cMOTHYECKHX SIBJICHHH B JPUTPOLIUTAX

KusHeneaTenbHOCTh SPUTPOLUTOB MOXKET MOJAEPKUBATHCS TOJBKO IPU YCIOBUU KX
HAaXO/ICHUs B U30TOHUYECKOM PacTBOPE, T.€. paCTBOPE, KOHILIEHTpALUs COJIed B KOTOPOM TaKas
’Ke, Kak U B Tuia3me KpoBu. [1pu aToM BeneAcTBrEe paBeHCTBA KOHIIEHTPALUU cojieil He OyaeT of-
HOCTOPOHHETO TOKA XKUAKOCTU U3 HPUTPOLIUTA B PACTBOP WIM U3 PACTBOPA B SPUTPOLIUT.

Ecnm ke moMeCTUTh SpUTPOLUTHI B THIIOTOHUYECKUIM PacTBOp, T.€. B PaCTBOP C MEHBLIEH
KOHIIEHTpALUEH coJieid, ueM B 1ia3Me KpOBH, TO BOJIa YCTPEMHUTCS B )PUTPOLIMT, Ie OOJIbIIE KOH-
LEHTpaLus CoJeil, T.e. B CTOPOHY OO0JIbIIEr0 OCMOTHYECKOIO JaBIECHUS. DPUTPOLUTHI IPU 3TOM
pa3dyxaroT U JIOMAKOTCS.

Ecnu e spuUTpolUThl HAXOASTCS B PacTBOpE, /i€ KOHLEHTpalUsl coyield OoJbIle, 4YeM B
KPOBH, TO BOJIa B CHITY T€X ke (PakTOpoB OyJeT BBIXOAUTH U3 3PUTPOLIUTOB, U OHH OyIyT CMOp-
uBathea. KpoBu yenoBeka n3oroHnudeH 0,9-mpoLieHTHBINA PacTBOP XJIOPUCTOrO HATPHS, & KPOBU
asrymky — 0,65-iporeHTHBIH.

Ilesb paGoThI: BBISICHUTD BIMSHUE BEJIMYUHBI OCMOTHYECKOTO JIaBJICHUS OKPYKAIOIIETO
PUTPOLUTHI PACTBOPA HA UX COCTOSIHUE.
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Martepuanbl 1 060py10BaHue: CKapUPUKATOP, CIIUPT, BaTa, CTEKIISTHHBIC MAJIOUKH; TIPE/I-
METHOE€ CTEKJIO; TIOKPOBHBIE CTEKJIa — TpU WTYKH; MUKpockor; 0,2-, 0,9- u 3-mporeHnHsle pac-
TBOPBI XJIOPUCTOr0 HATpUsA. MOKHO UCII0JIb30BATh KPOBB JIATYILIKH.

Xoa pa6orpl. [ HAOMIOAEHUS OCMOTHYECKHMX SIBJICHMM HA OJWH Kpall MPEeaMETHOTO
CTEKJIa HAHECUTE KAIUII0 TMIIEPTOHUYECKOT0 3-IIPOLIEHTHOTO PACTBOPA XJIOpUAA HATPUs, a HA IpY-
roii — runoroHnueckoro 0,2-nmpoueHTHoro. B 1eHTpanbHOI YacTu CTEKIa MOMECTUTE KaIlIio U30-
tornueckoro pactsopa (0,9 %). IlpoaesuHpuupyiiTe CIMPTOM KOHICBYIO (halaHTy Mmaiblia U
ckapupUKaTOpoM cenaiTe NpoKol. BrICTynaomyio KpoBb pa3HbIMU KOHIIAMU CTEKJISIHHBIX I1a-
JIOYEK MIOMECTUTE MOCIIEA0BATEIbHO, [IOMEIINBAsL, B KAIUIM HAHECEHHBIX Ha MPEAMETHOE CTEKIIO
pactBopoB. Hakpoiite kamim nmokpoBHbIMH cTekinamu. Yepes 10 — 15 MuHyT moouyepeaHo pac-
CMOTPHUTE UX 0] MUKPOCKOIIOM.

B n3oToHnueckomM pacTBOpe 3pUTPOLUTHI OCTal0TCA Oe3 3MeHeHus. B runepronnieckoM
— OHH CMOPIIIMBAIOTCS, @ B THIIOTOHUYECKOM PacTBOpe HAOyXaroT U pa3pylaroTcs (0OCMOTHYECKHIMA
reMOJIN3).

Pexomengaunu k opopmiieHuro padorel. Onucatbk B TeTpaaud HAOIIOACHHS, JaTh UM
00BsicHEHUS. 3apHCOBATh BU SPUTPOLIMTOB B PA3HBIX IO OCMOJISIPHOCTH PAcTBOPAX.

Pa6ora 46 Onpenenenne KOJMYECTBA reMOrJI00MHA B KPOBHU 110 cnnocody Canu

I'emornoOuH siBiIsieTCsS TTIaBHOM COCTABHOM YacThIO APUTPOLIUTOB. DTO CIOKHBIA XPOMO-
IPOTEU, COCTOSIIMM U3 Oenka — rJ1I00MHa U MUTMEHTa — reéMa, OT KOTOPOT'O 3aBUCUT I[BET KPOBH.
B cocTaB rema BXOIUT OJMH aTOM eJe3a, KOTOPbIi 00yCIOBIMBAET CIOCOOHOCTh TeMOTJI00MHa
BCTYIATh B COEIMHEHUE C KUCIOPOAOM.

Copep:xanuie TeMOTJI00MHA B KPOBH Y 3/I0POBBIX JKeHIINH cocTaBisieT 120 — 140 r/m, a 'y
myxuanH — 130 — 160 r/m.

Omnpenenenue coaep>kaHus TeMOTI00MHA B KPOBU MPOU3BOJIUTCS KOJIOPUMETPUUECKUMU
crocobaMu, OJJMH U3 KOTOPBIX (reMaTuHoBbI MeTo] Calin) OCHOBaH Ha 00pa3oBaHUM yCTONYU-
BOT'0 pacTBOpa KOPUUHEBOTO 1IBETA MIPU B3aMMOAECHCTBUH T'€MOIJIOONHA C XJIOPHUCTOBOJOPOIHOM
KHMCIJIOTOM.

I'emomerp Canu mpencraBisieT cOOON IITaTHUB, 33/IHAS CTEHKAa KOTOPOTo ciejaHa u3 Oe-
JIOTO MAaTOBOTO CTeKJa. B mTaTuB BCTaBiieHbl TpU NPOOUPKU OJAMHAKOBOIO JUAMETpa, JABE Kpaii-
HUE TIPOOHPKH 3amasiHbl U COJIEPKaT CTaHAAPTHBIA pacTBOp Xjopuaa remaTuHa. CTaHIapTHBII
pacTBOp XJOpHU/Ia TeMaTHHA COOTBETCTBYET 167 r/n remornoouHa. CpenHsis mpoOupKa rpaaxyupo-
BaHa B CTapbIX €IMHUIIAX BBIPAXEHHS KOHIIEHTpaluu remoraoouHa — B I'% (B rpammax Ha 100 mi
nenbHoM kposu). OHa mpeHa3HayeHa Juis MpoBeieHus ucciaeaosanuid. K npubopy npunaratorcst
KATIHJISP JUTs B3STHS KPOBH C METKOM 20 MM® | CTEKIISSHHAS MaNouKa U MHTIETKA.

Heab padoThi: 03HAKOMUTHCS C KOJIOPUMETPUUECKUM METOJIOM OIpENEIeHUs Coaepxa-
HUS reMOryIo0MHa B KPOBH, TOJIYUYEHHBIA Pe3yJIbTaT CPABHUTH C (PU3HOIOTUIECKON HOPMOIA.

Martepuanbl u odopyaoBanue: reMomerp Calli ¢ IpUIaralOIMMUCS PeAMETaMH, CKa-
pudukarop, Bata, 0,1 H pactBop HCI, criupt, a¢wup, iox, auctummmposanHas Boga. Pabora npo-
BOJIUTCS Ha YEJIOBEKE.

Xoza pa6otsl. B cpennioro npobupky HanuBaioT 0,1 H pacTBOp XJIOpPHUCTOBOIOPOIHOM KUC-
n0THI 10 MeTkn. Kamummsapom 6epyt 20 Mmm® KpoBH U3 Tanblia U, 06mepes KOHUUK €20 6amoil,
TOTYAC BBIIYBAalOT KPOBb HA JHO MPOOUPKU TaK, YTOOBI BEPXHUN CIIOM KHCIOTHI OCTABAJICS He-
oKpaieHHbIM. He BbIHMMas Kanuiuisip, CIIoackUBaloT ero kuciaotoil. [locie atoro coaep:xxumoe
MPOOUPKH TIEPEMEITUBAIOT, yapsis MajiblleM M0 IPOOUPKE MIIM BCTPSXUBAS €€, U CTABAT B ITATHUB
Ha 5 — 10 MuH. DTO BpeMsi HEOOXOAMMO JIJIsl TIOJTHOTO MPEBPAIEHUS TEMOTIIOONHA B COJISTHOKHC-
JBIA TeMaTUH. 3aTeM K COAEPKHUMOMY MPOOUPKHU MO0OABISAIOT MO KAIlIsAM JUCTUILIMPOBAHHYIO
BOJY JI0 T€X IOp, MMOKa LIBET MOJIYYEHHOI'0 pacTBOpa HE Oy/IeT COBEPIIEHHO OJUHAKOB C LIBETOM
crangapra. Jlo6aBisisi BOy, pacTBOP MEPEMEIIMBAIOT CTEKJITHHONW MaJIOUKOM.

Hudpa, crosmas Ha ypoBHE HUKHETO MEHHMCKA KHUJIKOCTH, TOKAa3bIBAET CO/AECPKAHUE Te-
MoryiobuHa B ucnbiTyeMoi kpoBH B ['%. IlepeBectn 3TOT moKaszarenb B €AMHUIIBI BECOBOW KOH-
[IEHTpAIlMU Ha JIUTP pacTBopa (B TpaMMax Ha JIUTD).

Pexomennanum k opopmiaeHuo padorbl. 3ahUKCHPOBATh METOAMKY (YSICHUTE IPUHIIUIT
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METOJIa OTpeeNICHUs] COEePKAHUS TeMOTI00MHA), Pe3yabTaT U CYXKACHHE O €ro OTHOLICHUH K
HOpME.
KoHnTpoJibHbIE BOPOCHI.

1. Oponronus Gopmbl, pa3MepoB, CTPYKTYPHOCTH U KOJMYECTBa 3pUTpoluToB. Ka-
KOBBI (DaKTOPBI TAKOW IBOIOIMN?

2. B ueM 3HaueHME MOCTOSTHCTBA OCMOTHYECKOTO JIaBJICHUS TU1a3Mbl KPOBH?

3. Kak kmaccupuIpyroTcss pacTBOpPbl pa3HON OCMOJIIPHOCTH IO OTHOIICHHIO K
J1a3Me KpoBH?

4, Uto Takoe ocMoTuueckui remonun3? Kakue npyrue BUIbl T€MOJIU3a S3PUTPOIIUTOB
BbI 3HaeTe?

o. JlaiiTe XUMHYECKYIO XapaKTepUCTHKY TreMmorioOuHy. KakoBa ero poib B opra-
Hu3Mme?

6. Kakue coennHEeHUs MOKET 00pa30BBIBATH TEMOTJIOOUH B OpraHu3Me?

PaGora 47 Onpenesnenne rpyninoBoii U pe3yCHON NPUHAJIEKHOCTH KPOBH

['pymnmbl KpOBU OTIMYAIOTCS IPYT OT ApYyTa COACP KaHUEM arrIFOTHHOTCHOB U arTJIIOTHHH-
HOB. ATTJIIOTHHOT€HBI — BEILIECTBA, CIIOCOOHBIE CKJIEUBATHLCS; COAEPIKATCS B APUTPOLMUTAX. AT-
TJIIOTUHUHBI, CKJICHBAOIIUE BEUIECTBA, — HAXOATCS B IUIa3Me.

B oxHoit u3 cucteM rpynn kpoBu, o6o3Hayaemoit AB0, umerorces 2 Buia arriitoTHHOI€HOB
(A 1 B) ¥ COOTBETCTBEHHO J[Ba BU/Ia arrJIIOTUHUHOB (0. 1 [3).

Peaxius arrmoTHHALUK (CKJICMBaHKS) HACTYIAET JIUIIb IPU KOHTAKTE OJJHOUMEHHBIX ar-
[JIFOTUHOTCHOB W arTIIOTHHUHOB, HanipuMep: A u o wiu B u 3. ATTIIOTHHAIIMIO HENTb3sI CMEIIH-
BaTh C IIPOLIECCOM CBEPThIBaHUS KPOBU — BbINaJieHHEeM (pUOpHHA B BUJIE HEPACTBOPUMBIX HUTEH.

Omnpenenenne rpymibl KPOBU HMEET MPAKTUIECKOE 3HAYCHHE, TTPEXK/IE BCETO, IIPH TepeIIn-
BaHUM KPOBU. YUUTBIBAIOT MPH 3TOM JIMIIL CBOWCTBA SPUTPOLIMTOB JJOHOPA U CBOMCTBA I1a3Mbl
penmnueHTa, npenedperas arrTIOTHHUPYIOIIMMHU CBOMCTBAMH TUIA3MbI IOHOPA, HE UMEIOIIUMHU
NPaKTUYECKOI0 3HAUYEHUs, TaK KaK OHa BBOAMTCS B MaJIOM KOJIMUYECTBE U, Pa3BOASCH B KPOBU pe-
[IUTHEHTA, TEPSET CBOU arrJOTHHUPYIOIINE CBOWCTBA.

Ecnu spuTponUThl KPOBU IOHOpPA COJIEPKAT arrjtoTHHOT€HbI, OJJHOMMEHHBIE K arriIioTh-
HUHAM I1JIa3Mbl PEIMITUEHTA, TO TPH TIEPEIMBAHNH TAKOK KPOBH IMPOU30MIET arrIIOTHHALINS, TTPH-
BOJIAIIAS K PA3BUTHIO T'E€MOJIN3A U SIBJIIEHUM reMoTpaHcdy3uoHHoro moka. KpoBs 1oHOpa, He MMe-
IOIIast arTJIFOTHHOT€HOB, OTHOMMEHHBIX arrfIIOTHHHHAM PEIUTTHNEeHTA, TIPUTOIHA IS IEPeTMBaHUS
(Tabnuua 7).

Tabnuia 7 Onpenenenrne COBMECTUMOCTH KPOBU Pa3HBIX TPyNI

AFFJ'IIOTI/IHOFCHI)I AFFJIIOTI/IHI/IHBI pPCOUIIUCHTA

JloHOpa B (1) B (1) a (1) 0(1V)
0(1) - - - -

A (1) + - + -

B (Il) + + - -

AB (1V) + + + -

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

Rh-arrmrotuHOreH — eie ouH U3 HauboJiee IMUPOKO PACIIPOCTPAHCHHBIX ArTIIOTHHOTE-
HOB KpoBH. Ero coneprkanue He 3aBUCUT OT HAIWYHS IPYTHX arTIIOTUHOT€HOB 3pUTPOIHTOB. Rh-
arrmoTuHOreH (Rh-dakrop) KpoBu He MMeeT B MIa3Me BPOXKICHHBIX arTJIFOTHHUHOB, OJTHAKO MO-
JKET ABJIATHCS NPUYNHOW HECOBMECTUMOCTH KPOBH IIpU IMOBTOPHOM €€ nepenuBaHuu. [1o Hanu-
YHIO B ApUTpONUTaX Rh-arrmroTUTOreHa WM ero OTCYTCTBHIO BBIICNISIOT OTACIBHYIO, PE3YCHYIO
(Rh) cucremy rpymnn kpoBu. B Helt aBe rpymnmbl. B cpenem Ha mutanete okono 85 % Jitojel uMeroT
B DPUTPOIUTAX CBOEH KPOBH ATOT OEIOK-arrIrOTHHOTEH. KpoBb Takux Jto/Iel OTHOCAT K pe3yc-
noxoxuTenbHoi. [Ipu orcyrerBun sxe Rh-dakropa B kKpoBH TOBOPAT 0 pe3yc-0TpHULIATEIBHOCTH
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KpPOBU U €€ HOCUTEII.

['pynnel KpoBH ONpPENENSIOT 110 CBOMCTBAM 3PUTPOLUTOB, KOTOPHIE YCTAHABIMBAKOTCS C
MIOMOUIbIO CTAH/IAPTHBIX CHIBOPOTOK, COJIEPKAINX U3BECTHBIE ArTJIFOTHUHUHBI.

esb padoThI: 3HAKOMCTBO C METOJMKAMH ONIPEEICHUS TPYIIIOBOM U pe3yCHOM PUHAT-
JIEKHOCTH KPOBH.

Martepuanbl 1 000py10BaHue: CTEPUIIbHBIE CKapU(UKATOPbI, CTaHAAPTHAS aHTUPE3YC-
Hasi CBIBOPOTKA U KOHTPOJIbHAS CBIBOPOTKA (HE COJEprKalllasi aHTUPE3YCHBIX AaHTUTEIN), CTAHApT-
Hble chiBOpoTKH cucteMbl ABO (I, II u Il rpynm), nunerku, npeaMeTHbIe CTEKIA, CTEKISTHHBIC
MATOYKH, PU3NOIIOTUYECKUI pacTBOp, CIIUPT, O, BaTa.

OOBeKT Hcciae10BaHusl — KPOBb YETIOBEKa.

Xox padoTbl.

1. Onpeoenenue epynn kposu cucmemvi ABO.

[IpenMeTHOE CTEKIIO MOMEMIAIOT Ha OeTyr0 OyMary U HaHOCSIT Ha Hero (He cMenmBast!) 1o
Karie crangaptHoit ceiBopotku |, I1, Il rpynm, coneprkaiield COOTBETCTBEHHO arryitOTUHUHEI | —
aufB, I—-pBulll —a CrexnsiHHON MagoyKoil NEPEHOCIT HEOONIBILIOE KOJIUYECTBO KPOBHU, MOIY-
YEHHOH U3 Maiblla, B KAIII0 CHIBOPOTKH | rpyIIibl, 3aT€M BTOPHIM, YHCTHIM KOHIIOM HaJIOUKH Ta-
KO€ K€ KOJINYECTBO KPOBU MEPEHOCAT B CbIBOPOTKY II rpymnmbl. TpeThio Kamito nepeHocsr B Chl-
BOpOTKY IIl rpymnmbel IpOMBITEIM U HaCyXO BBITEPTHIM KOHIIOM MaJIOUKH WM APYTrol 4UCTOM ma-
noukoi. Kaxplil pa3 TIaTeIbHO KPYTrOBBIMU JBUKEHUSIMH Pa3MELIMBaIOT KPOBb B KaIljle ChIBO-
POTKH, IIOKA CMECh HE MPUMET PABHOMEPHO PO30BOI0 LBeTa. Peakiys arriaoTHHALUYA HACTYAeT
yepe3 1 — 5 muH. [Ipy HaIMYMK arraOTHHALMK Karulsl CTAHOBUTCS NPO3PAYHON, & SPUTPOLIUTHI
CKJICUBAIOTCS B BUJI€ KOMOYKOB. [ 'pyIilia KpOBU YCTaHABIMBAETCS B 3aBUCUMOCTH OT HAJTUYMS WU
OTCYTCTBHS arrjItOTUHALIUU.

OTcyTCTBUE arrIIOTHHAIIMM TOBOPUT OO0 OTCYTCTBHH AarrjifOTUHOTEHOB B HCCIETyEeMOM
KPOBH, YTO SIBJISIETCSI CBOMCTBOM 3pUTPOLUTOB | Tpymbl.

Ecnu arrmotuHanus npousomia ¢ ceiBopotkoit | u Il rpynn, conmepxamux cooTBeT-
CTBEHHO arrjilOTUHUHEI @, B, U 0, TO SPUTPOLMTHI UCCIIEAYEMOM KPOBU coiepKaT A-arritoTHHO-
T'eH, CJIeI0BaTeNIbHO, 3Ta KPOBb MpUHAUIEKUT Ko |l rpymme.

Ecnu arrmotunanus npousoinuia ¢ ceiBopoTkoi | u Il rpynm, conepxaimmx arraOTHHUHB
o, P u P, sT0 roBoput 0 HaNMuuM B-arrmoTuHOreHa B 3puTpouuTax — Il rpynmna uccinenyemoit
KpPOBH.

IIpn Hanuunm arrmotuHanuu ¢ ceiBopotrkamu I, III rpynm sputpouuts! conepxar A- u
B-arrmtoTuHOreHsl, 4TO yKa3blBaeT Ha MPUHAJIEKHOCTD UCciIeyeMol KpoBH K IV rpymnme.

Omnpenenure, K KakoW rpynmne NpUHAICKNAT UCCael0BaHHas KpoBb. HazoBure cocTas ee
arrIIOTUHOTEHOB U arrialoTUHUHOB. OnpenenuTte, KaKUM pPEelMIMEHTaM MOXET ObITh MepennTa
KpOBb Balllel IPyNIbl ¥ KPOBb KAKOTO JOHOPA MOXKHO IIEPEIUTH BaM.

2. Onpeoenenue pe3yc-pakmopa Kposu 3KCHpecc Memooom

Metoauka omnpeneneHus pesyc-(pakropa 10CTaTOYHO CIIOXKHA, OJJTHAKO pa3paboTaH dKc-
Ipecc METO/, 00JIervyaouii 3Ty 3a7a4y B 9KCTPEHHBIX ciydasix. OH 3aKI04aeTcs B ONpeesIeHun
COBMECTHUMOCTH HCCIIELYEMOM KPOBHU C CBIBOPOTKOM, COAEpIKaIllel TOTOBbIE aHTUTENA Ha Pe3yc-
OenoxK.

Ha npeamMeTHOE CTEKIIO HAHOCAT IO OJHOM Karie KOHTPOJIBHOM ChIBOPOTKH (cripaBa — K)
U CTaHJapTHOM aHTHPE3yC CHIBOPOTKH (ciieBa — Rh). B kax1yto CBIBOPOTKY MOMEIIAOT IO OTHOM
Karuie uccieyeMoi KpoBH (pa3Mmep Karid KpOBH JOJDKEH OBITh BBOE-BTPOE MEHbIIIE, YeM Karuis
CBIBOPOTKH).

CTex/IsIHHOM malouKoi mepeMernBaloT Karito KPOBH ¢ KOHTPOJIBHON CHIBOPOTKOI, 00pa-
3ys KPY>KOK TuaMeTpom 2 — 2,5 cM. 3aTeM o TI00HBIM e 00pa3oM MepeMennBarT KPOBb C aHTH-
pe3yc chiBOopoTkoH. IlokaunBas cTekio, HaOMOMaoT 3a peakuueil. /i mydinero BBISBICHUS
HaJUYHS WM OTCYTCTBHUS arriIFOTHHAIIMN MOYKHO T0OABUTH B 00€ MPOOHI 0 Karuie pu3nonornye-
CKOT'O pacTBOpA.

Ecnm B mpoGe co cTanmapTHON aHTUPE3yC CHIBOPOTKOM Oy/IeT arriarOTHHALMS SPUTPOITH-
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TOB, TO UCCIENyeMasi KPOBb Pe3yc-MOIOKUTEIbHAs (B KOHTPOJIE ee ObITh He MoikHO!). Ecnu ar-
[IIIOTHHALIASA OTCYTCTBYET B 00euX 1Mpo0ax — KPOBb Pe3yc-OTpULIATEIbHAS.

[Tpyu BOBHUKHOBEHHMHU arrjlOTHHAIMH B IIPOOE C KOHTPOJIBHOM CHIBOPOTKOM OINpeneneHne
cienyeT HOBTOPHUTb.

Pexomenmanuu k ogopmieHuro padorsl. [locie ompenenenust rpynmnosoir u Rh-
MPUHA]JIKHOCTH UCTIBITYEMOM KPOBU BHECUTE MOJyYEHHbBIE JaHHbIE B IPOTOKOJ. 3aQUKCUpPYITe
B HEM TaOJIUIy COBMECTUMOCTH Tpyrin KpoBu cucteMbl ABO. O0bsicaute 3Hauenune Rh-dakropa
IIPU NIEPETMBAHUY KPOBH.

PaGora 48 Onpenenenne CKOpocTH CBepThIBAHNS KPOBH (110 AJIbTray3eHy)

JlaHHBII METOJ SIBISETCSA OJHUM U3 IIUPOKO MPUMEHSAEMbIX B KIMHUYECKOUN MPAKTHKE U
OCHOBAH Ha ONpE/ICJICHUN BPEMEHH CIOHTAHHOT'O MOSIBJICHUS MEPBBIX HUTEH (UOpPHHA B LIETHHON
kpoBH. Kak u 1pyrue MeTo/bl, OH O3BOJISIET BBIABUTD JIUIIB IPYObI 1eULIUT (PaKTOPOB CBEPTHI-
BaHus. HopmanbHble 1OKa3aTeny CKOPOCTH CBEPTHIBAHUS KPOBU IIPHU HCIIOJIb30BAaHUM JIAHHOTO
MeToaa 5 — 6 MUH TP KOMHATHOM Temneparype.

Heab padoThl: 03HAKOMUTHCS C METOJIaMU OTIPEAETICHUS BPEMEHU CBEPTHIBAHUS KPOBU U
MPaKTUYECKOE ONPEIETICHUE CKOPOCTU CBEPTHIBAHUS 110 METOAY AJbTray3eHa.

Matepuajbl U 000pyIOBaHHe: CEKYHIOMEpP, CTEPWIIBHBIA CKapHU(pHUKATOp, 4acoBOE
CTEKJIO, CTEKJISIHHBIN KPIOYOK; BaTa, KyCOYeK Mapiiu, COUPT, o, 3pup. OOBEKT UccieJoOBaHUs —
KpPOBb U€JIOBEKA.

Xoa padorbl. KpoBs OepyT U3 manblia pykH yeioBeka. THiaTenbHO MPOMBITOE M CyXOe
CTEKJIO COIPEBAIOT Ha JIaJI0HU JI0 TEMIIEpATyphl TeJla U HAHOCAT Ha Hero 2 — 3 kamiu kpoBu. Yepes
Ka)K7ble MOJIMUHYTHI MEJIJICHHO MPOBOJISAT Yepe3 KPOBb CTEKIISIHHBIM KPIOYKOM WIJIH CKapuQpuKa-
TOPOM, TTOKA 32 UTJIOW HE MOTSIHETCs rnepBast HUTh GpuoOpuna. CTEKI0 MpH 3TOM MO0 JepkKar Ha
JaloHu, MO0 KIaAyT Ha Mapio. BpeMs cBepThIBa€MOCTH KPOBU (PUKCHUPYIOT OT MOMEHTA BbIJIe-
JICHHS KPOBHU M3 TIPOKOJIA JI0 TOSBICHNUS NEPBbIX HUTEH GuOpHHa.

Pexomennanum k opopmiiennio pa6orsl. OGopMUTH TPOTOKOJ, OLIEHUTH MOTYYEHHBIN
pe3ynbTart, cienaaTh BHIBOJ.

PaGora 49 Onpenenenne ckopoctu oceganus 3purpountos (COJ) nmo [anuyenkoBy

KpoBb nipu 1BUKeHUHN — yCTOWUYMBAs CyCIIeH3Ms, Oaroaapsi OTpULATEIbHBIM 3apsiiaM Ha
sputpounTax. [Ipu momenieHny ee B CTEKJISIHHBIN COCY1 SPUTPOLIUTHI TEPSIFOT CBOM 3apsi U B CUILY
CBOEH TSXKECTH OCeAaroT. Y 3I0pOBOT0 YeIOBEKa CKOPOCTh OCE/IaHusl IPUTPOLIUTOB HEBEIIMKA: 32
4ac OHU OCENAIOT y MYXKYMH Ha 3 — 7 MM, a y KeHIIUH — Ha 7 — 12 mm. Ho ckopocTs ocenanus
SPUTPOLIUTOB 3aBUCUT OT COCTOSTHUS Opranusma. [Ipu HeKOTOpbIX (PHU3HOTOTrHUECKUX COCTOSTHHSIX
(Hanmpumep, 6epeMEeHHOCTh) U TPH LIeTIOM psijie 3a00seBaHmil (TyOepKye3, peBMaTH3M U JIp.) oce-
JTaHUE SPUTPOLIMUTOB OBIBAET 3HAYUTEIBHO YCKOPEHHBIM.

s onpenenenuss COD npumenstor npudop [TaHueHkoBa, cOCTOSIIIUI U3 IITATHBA, B KO-
TOPOM MOTYT OBITh 32KaThl B BEPTUKAJIbLHOM IOJIOXKEHUHU CIIEIUaIbHbIE KanLsipbl. Kanumspsl
rpagynpoBaHbl B MuimuMerpax. Merka «0» crout Ha paccrossHur 100 mm ot koHna. Ha xanwi-
asipe ecTh enle aBe MeTku: K (kpoBb) — Ha BbIcOTe HYJIS M MeTKa P (mpoTUBOCBEpTHIBAIOLIHIT pac-
TBOp) — Ha ypoBHE 50 M.

e padoThl: 03HAKOMUTHCA ¢ METOOM onpeaeneHus COD, ero IMarHoCTUYECKUM 3Ha-
YEHHUEM.

Marepuanbl u o6opyaoBanue: npudop [TanueHkoBa, 4aCOBOE CTEKIIO, CTEPUIIBHBIN CKa-
pudukarop, Bara, 5 % pacTBOp LUTpaTa HaTPUd, CIIUPT, F3PUp, HO.I.

Xona padorel. Kanuisip npombiBaioT 5 % pacTBopoM nuTpaTa HaTpusi. 3aTeM HaOHparoT
LUTpAaT HaTpus 10 MeTKH P Ha ypoBHE 50 MII 1 BBIIyBalOT €0 Ha YaCOBOE CTEKJIO. 3aTEM B TOT K€
KaluuIsip ABYKPaTHO HaOMparoT KPOBb U3 NaJiblia yesoBeka 10 MeTku K.

Cnenyer umMeTh B BUAY, UTO 0J1A YCHEUIHO20 63AMUA KPOGU NPOKON NAIbUA O0IHCEH
0btmb 00601bHO 21Y00KUM. Kanuiuisp ciaeayet aepKaTh FTOPU30HTAIBHO, TOTPY3UB €r0 KOHYUK
B KaILJII0 KPOBH, ITPH 3TOM KPOBb Cama HaIlOJIHAET KalluJuIsp.

O6e mop1uu KpOBHU BBIITYCKAIOT HA YACOBOE CTEKJIO, CMEIINBAas C UMEIOIIUMCS TaM [IUTpa-
ToM HaTpus. [loxydeHHyro TakuM 00pa3oM Ha 4aCOBOM CTEKJIE CMECh KPOBU C IIUTPATOM HATPHS
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B oTHOWIEHNHU 4:1 HaOuparoT B Kanuuistp 10 MeTku O U cTaBAT Kanmuyuisap B ITAaTUB. OUKCHPYIOT
BpeMs. Uepes yac CMOTPAT, KaKOBa BBICOTA B MUJUIMMETPaxX 00pa30BaBILEroCs BEPXHEr0 CTOJIONKA
ia3Mel B Karyuisipe. Ero Benuunna u sBisietcst mepoit COD. Tlokazanus a0 10 Mmm/4 npuHUMa-
I0TCS 32 HOpMY; MoKa3zaHus oT 10 g0 15 MM/4 pacueHHMBalOTCs Kak HE3HAUYUTEIbHOE YCKOPEHHUE,
15-30 mm/u — cpeanee yckopenue, 30 MM/4 U BBIIIIE — PE3KOE YCKOPEHHUE.

Ilpumeuanue: 17151 NPaKTUUECKON pabOTHI 1OMYCTUMO HAOUPATh TOJIOBUHHOE KOJIUYECTBO
KpPOBH M LIUTpaTa HaTpus, T.€. HuTpara — 25 MM, Kpou — 100 mm.

Pexomenaauuu Kk ogpopmiiennio padborbl. CpaBHUTE MOJTYYECHHBIE PE3YJIbTATHI ONPEe-
nenus COD u nalTe UM OLICHKY.

KoHTpoJibHBIE BOIPOCHI.

1. [Toyemy BO3MOKHA HECOBMECTHUMOCTD I10 TpymnIiaM KpoBu?

2. Ha xakoM IpuHIMIIE OCHOBAHA METO/IMKA OINPENIEIeHUs TPy KPOBHU?

3. B uem 3akirodaeTcst OMOJIOrHYECKOe 3HAUCHUE CBEPTHIBaHMs KpoBH? B yem omacHOCTh
KpOBOIMOTEPH?

4. KakoB MeXaHU3M CBEPTHIBAHUS KPOBU?

5. Uem mia3ma KpOBH OTIMYAECTCS OT ChIBOPOTKH?

6. Yto Takoe remoduius?

7. Kakumu cioco6amMy MOYKHO IPEOTBPATUTH CBEPThIBAaHUE KPOBU?

8. Kakue (axTopsl OnpeaenstoT CKOPOCTh OCEIaHHsI SPUTPOLIUTOB?

Tema 8 dusnosornst KpoBoodpaleHUs:
3ansartue 16
Tect «Cucrema kpoBm» (10 MunyT)

Padora 50 Hasosxxkenune muraryp no Crannuycy (M3y4eHue aBTOMATHH CepPALA)

Cepaie o0mamaeT aBTOMaTH3MOM, T.€. CIIOCOOHO PUTMHYECKU COKPAIIATHCS TIOJ| BIIHS-
HUEM BO3HMKAIOIMX B HEM UMIY/IbCcOB. He Bce oTnensl cepna 061aaaoT 0JMHAKOBOM CTENEeHbI0
aBTomaru3ma. iMnynbsc Bo30yXk/1€HNs BO3ZHUKAET B 00JIaCTH BEHO3HOI'O CUHYCcA (Y JIATYIIKHN ) WU
CHUHYCHOTO y37a (y uYenoBeKka), KOTopble 001aJaloT HAauUBBICHIEH CTENEHbI0 aBTOMATHU3Ma. DTH
y3J1bl, JAlOIIM€ Hayajlo IMPOBOSIIEH CHCTEME CepJlla, Ha3bIBAIOTCS BOAMUTEISIMU CEPJICYHOIO
pHUTMa, TaK KaK OT HUX 3aBUCUT 4acTOTa Cep/ieOMeHH.

BtopbiMm 1o cTeneHu aBToMaTu3Ma SIBISETCSl aTPUOBEHTPUKYIISPHBINA Y3€J1, PacrookKeH-
HBIN B IIEPETOPOAKE MEKIY MIPENCEPAUAMHU U KeirynoukoM. OT 3T0ro y3ia uaer nydok ['uca, ko-
TOPBII, HAIIPABIIAACH BHU3, B MEKKEITY0UKOBON MIEPETOPOJIKE JEIUTCS Ha IBE HOXKKHU, CITyCKatO-
Mecs Mo 00e CTOPOHBI MEPETOPOIKU U 3aKaHUYMBAIOIIMECS B TOJIIE CEPIEYHON MBIIIIBI HA CIIe-
UaNbHBIX BOJOKHAX IlypkuHbe.

HaumeHbpMM aBTOMAaTU3MOM 00J1a/1a€T JKeTyJ04YeK U B 0COOEHHOCTH BEpXyIlIKa cepaLa.
B n301mpoBaHHOM COCTOSIHUM BEPXYILIKAa HE CIOCOOHA K CAMOCTOSATEIbHBIM COKPALIICHUSIM.

Taxum 06pa3zom, MpOsBISIETCS 3aKOH I'paiueHTa aBToMaTuu cepaua. [To atomy 3akoHy ciie-
IyeT: cyOCTpaToM aBTOMAaTUU SIBJISIETCS MPOBOJAIIAS CUCTEMA Cep/Iia; BOJUTEIEM PUTMa BBICTY-
IaeT CUHYCHBIN y3eII; BCe 3JIEMEHTHI MPOBOSAIICH cCTeMbl 00J1a/1al0T aBTOMATHEH, HO CTETIEHb
aBTOMATHUH YMEHbILAETCS OT CHHYCHOTO y371a K BoJIokHaM IlypkuHbe.

ABTOMAaTU3M palbOThI CepAlla MOKHO M3YyYUTh C IIOMOLIBIO JIUTaTyp (epeBsA30K) pa3iny-
HBIX €r0 OTJEJIOB M HAOIIOJEHUS 3a UX AesITeNbHOCThI0. [lyTeM nepeBsizku qocturaercst OJ10Ku-
pOBaHUE MMITYJILCOB BO30OYXKICHHUS B 3JIEMEHTAaX MPOBOJAIIECH CHUCTEMBI CepJilia, HaXOAIIUXCS
O] IEPEBSIZKOM

Ienap padoThl: nccie0BaHNE aBTOMaHUM CEPALIA, OITBEP)KIEHUE OCHOBHBIX ITOJIOXKE-
HUM 3aKOHA rpajIneHTa aBTOMAaTHH.

Matepuajbl 1 000pyA0BaHUe: JIATYIIKA, IpEeNapoBalIbHBIA Habop, MpenapoBaIbHas 10-
nieyka, 0ynaBKu, GU3HOIOTHYECKUN PACTBOP, MUNIETKA, HUTKH, MapJis, CEKyHJIOMEp.

Xoa pa0doThl. Y JATYIIKHU yJATUTh TOJOBHOW M Pa3pyLINTh CIMHHOM MO3T. 3apHUKCHPO-
BaTh €€ OyJaBKaMM 3a JIAIIKU Ha JIOLeYKe OPIOIIKOM BBEpX. BCKpBITH MONOCTH Tena, 00HAXXUTh
cepaue U cHATH nepukap. [logcunraTes unciao cokpameHuii B 1 MuH.
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Ha mpoTshkeHn# orbITa IepUOINYECKH CMAaYUBATe cepAIe PU3NOIOTHUECKUM PACTBOPOM
BO M30€KaHue MOJIChIXaHHUSI.

OCTOpOKHO NPUIIOJHATH CEpJLEe MUHLETOM 3a BEPXYILKY U pacCMOTPETh OEJIecoBaTyro
MOJIOCKY, OT/ICJISIFOIIYI0 BEHO3HBIN CUHYC OT npeacepauid. [lo Heil JoiKHA TpOMTH TIepBast Jinra-
Typa. TOHKUM MUHIIETOM POBEIUTE HUTKY 101 00€ Tyru a0pThI. [IpUMoIHATE KETyI0YeK U CMe-
CTUTH ero Brepea. KoHIpl HUTKU 00BECTH BOKPYT CepAlla U CAeNaTh NETI0, TOMECTUB €€ CTPOTo
[0 TPAaHULE MEXAY MPEACEPAUSIMU U BEHO3HBIM cHHYcOM. bwicTpo 3aTsHyTh y3en (Puc.37.b).
Ecnu nepeBsizka cienana npaBuibHO, CepAlle OCTaHABIMBAETCS B (pa3e AUACTOIIbI, CHHYC K€ MPO-
JI0JKAeT COKPALLAThCs B IIpexHeM putMme. [logcuntaTs 3TOT puTM.

Uepes 20 — 30 MuHyT nipeacepaus U KeTyI04eK BHOBb HAUHYT COKpAIIAThCs, HO B HHOM,
0osee MeUIeHHOM puTMe. UTOObI YCKOPUTH 3TH COKpAIEHUs HAKJIaAbIBAIOT BTOPYIO JIUraTypy,
3aTATMBAHUE Yy3J1a KOTOPOM MEXAaHWYECKU CTUMYJIUPYET aBTOMATH3M aTPUOBEHTPHUKYIISIPHOTO
y3ia.

Bropas nepeBsizka HaKJIaAbIBACTCS MEXAY MPEACEPIUSIMU U KEITyTOUYKOM O Pa3Aemsiio-
nieit ux 6enout mosocke (Puc.37.B). [logseauTe mos cepiiie HUTKY, HA BEHTPAIBHOU CTOPOHE €ro
KOHIIbI HUTKH MEPETJICTUTE U PACIIONIOKHUTE METII0 HA MPECePIHO-KEITYA0UKOBOM rpanuiie. Jler-
KMMHU pBbIBKaMH 3aTATMBATE METII0, I0Ka HE BBI3OBUTE COKpallleHuH xenmynouka. [Ipeacepaus
Ipu ATOM He cokpaiatotcs. [logcuunTaiite napamieabHO YMCIO COKPAIICHU BEHO3HOTO CHUHYCA U
KEITy104Ka.

OTtneneHue BepXyIIKU cep/iia TPEThel nepeBsi3Koi He MPUBOAUT K aBTOMATUYECKOMY CO-
KpAaIIEHUIO BEPXYILLIKH jkeny1ouka. OJTHAKO [IPH pa3ApakeHUH BEPXYLIKU NIPenapoBalbHON UIJION
OHa MPOU3BOJIUT OJUHOYHOE COKpAIIEHHUE, T.€. BO3OYIUMOCTh €CTh, 3 aBTOMAaTHH HET.

Pexomennauum k opopmiiennio padorsl. Onmcats xoJ onbita. Bee pesynbrarsr odop-
MUTH B BHJIE TaOJIHIIBI U CAETATh COOTBETCTBYIOUIUE BHIBOIBI. 3apUCOBATh CXEMbl HAJIOKSHUS JTH-

raryp.
Ta6nuna 8 YactoTa cokpallieHui 0Tes10B cepilia pU HaJl0KEeHUH auratyp no CTaHHuycy

Hucno cokpaleHuii OTIeI0B cepaua
Otxensl cepana
P ITocae 1-o#i au- | Ilocne 2-ou nu- | [locne 3-oif nu-
Ho muratyp
raTyphl raTypsl raTypsl
Beno3unii  cu-
HYC
[Ipencepnus
Kenynouek
Bepxymka xe-
Ty04Ka
3ansarue 17

Padora 51 Haduronenne peppakTepHOro nepuoaa U moJydyeHne 3KCTpacucTo bl

PedpakrepHsiM neproaoM Ha3bIBaeTCsl MPOMEKYTOK BPEMEHU MEX]y IBYMs paslipake-
HUSIMH, B TEYCHHE KOTOPOTO B TKaHU (B JAHHOM CJIy4ae B CEPJICYHOM MBIIIIIE) HE MOKET BO3HUK-
HYThb TIOBTOpHOE BO30YyxneHue. PedpakrepHslil mepuos cepAeuHON MBINIIBI Topa3ao Ooublie,
YeM CKEJIETHOW MBIIIBI. Ero mpogomKUTenbHOCTh A NPEACEpAUi U KETyJOUKOB paBHA JJIN-
TEIBHOCTH UX CUCTOJI. BereacTBue 3Toro B 0ObIUHBIX YCIOBUSIX CEp/I€UHAs MBIIIIA HE CITOCOOHA
IIPUXOJUTH B COCTOSTHUE TETAHWYECKOTO COKpalleHus. B cepaedyHoi MbILIIE BCe 3a KaXIbIM
OJIMHOYHBIM COKpAIllCHHEM HACTYIAeT KPaTKOBPEMEHHAs Iays3a. Eciau B MOMEHT COKpaleHUs
IpeIcepaInii UM JKETyA0YKa HAHECTU HAa HUX Pa3/ipak€HUE C LEJIBIO MOJIyUYEHUs TOTIOIHUTEINb-
HOT'O COKpAILEHMs, TO pa3lpakeHHe OKaxeTcs He d(P(PEKTUBHBIM, TaK KaK B IEPUOJ CHUCTOJbI

cepare pedpakTepHo.
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MOo3KHO BBI3BaTh JONOJHUTEIBHOE COKpAIICHUE MPEACEpAnd U XKelylouka (dKCTpacH-
CTOJLY), €CJIM HAHECTU Pa3ipakeHUe B MOMEHT MPEKPALLCHUs] CUCTOJIBI MJIM BO BPEMS AUACTOJbI.
ITpu pa3apaxxeHUH Key10uKa BOZHUKAET 3KCTPACUCTOA, a [T0CIIe HEe — AJIUTENIbHAs nay3a (KOM-
IIEHCAaTOpHast), KOTOpasi BO3HUKAET BCIIEICTBUE TOTO, YTO OUEPEAHON UMITYIIbC OT CHHYCHOTI'O y3J1a
IPUXOJUT B MOMEHT 3KCTPACHCTOJIBI U OKA3bIBAETCSI HEJEHCTBEHHBIM, TaK KaK U B IEPUOJL IKC-
TPACUCTOJIBI cepLe pePPaKTEPHO.

Ecnu pa3gpaxars npeacepaus TOTYac 10 OKOHYAHUU UX COKPAIIEHHUs, TO BOSHUKAET JKC-
TPACUCTOIIA, HO 0€3 KOMIIEHCATOPHOM Iay3bl, TAK KaK pa3Ipa’keHHe HAHOCUTCS Ha BEYLIYIO YacThb
cep/ila — BEHO3HBIN CUHYC — U €r0 04epeAHON UMITYJIbC POCTO CIBUTAETCSI BO BPEMEHH (Ha M-
TEJIBHOCTb SKCTPACUCTOJIBI).

Lesab padoThl: B 5KCLIEpUMEHTE YOSAUTHCS B U3MEHEHUH BO30YIMMOCTH CEp/IIia BO BpeMs
CHUCTOJIBI, TIOJYYUTh 3aIIUCh SKCTPACUCTOJIBI U KOMIICHCATOPHOH MaYy3bI.

Matepuajbl 1 000pyA0BaHHe: HAOOP JUIS IPETIAPUPOBAHUS; IPEMApOBaIbHAS JOIICYKA;
3JIEKTPOCTUMYJIATOP; KapAHOTpaduueckas ycTaHOBKa; KUMorpad; HUTKU; ceppUH; JIATyILIKa; pac-
TBOp PuHrepa; nunerxa.

Xoa paéorel. [y pasapakeHus OTAEIOB CEPLA OAMHOYHBIMH DJICKTPUYECKUMU UMILYJIb-
CaMH K OJTHOMY KOHTAKTY 3JIEKTPOCTUMYJISITOpA IPUCOEAUHUTE MPOBO/L C INIACTUHKOM, K IpyroMy
— IIPOBOJ, TILATEIbHO 3aYMILEHHBIN HAa IPOTUBOIOIOXKHOM KOHIIE.

Paspymbpre rosoBHOM M CIMHHOM MO3T JIATYIIKH; IPUKOJIMTE €€ K IPENnapoBaIbHON J0-
meuke. Bekpoiite narymky n oonaxure cepaue. C moMolsio ceprHa Wi KproyKka COeUHUTE
€ro BEPXYIIKY ¢ MHOTpadoMm.

OneKTpo ¢ MIACTUHKON IOMECTUTE MO CIIMHY JIATYLIKH.

3anuiuTe KapaJuorpaMMmy, T.€. KpUBYIO CEpJEUHbIX COKpalIeHHUI. 3aTeM B mpoliecce 3a-
IIMCU KapAMOTPaMMBbI IIPY BKIOYEHHOM CTUMYJISATOPE KACAUTECh KEIYA0UYKA 3aUNIICHHBIM KOH-
LIOM IIPOBOJIA OT CTUMYJISITOPA B Pa3IM4HbIE MOMEHTBI CUCTOJIbI U IUACTOJIBI.

OTMmeTbTe, 4TO MpHU pa3IpakeHUN JKEIyJ04YKa B MOMEHT CHUCTOJIBI ACSITEIBHOCTD CEepaLa
HE M3MEHSETCs] — KapJauorpamma ocraercs npexkHeil. [Ipu pazapakeHuu B MOMEHT JUACTOJIbI
HaOJIr01aeTCsl TOMOIHUTENIbHOE COKpAIlEHHEe — SKCTPACUCTONA — C MOCHIEAYIOUeH yITMHEHHON
(KOMIIEHCAaTOPHOI) May30H.

Ilepenecure pa3npakarolnuid IEKTPOJA HAa BEHO3HBIM CHHYC WIH IIPEACEpANE U CHOBA
HAHOCHUTE OJIMHOYHBIE YAapbl TOKOM B MOMEHT CHUCTOJIbI M IMACTOJIbI peacepaAnii. OTMEThTE OT-
CYTCTBHUE JIOTIOJTHUTEIBHOTO COKPALLEHUS [TPU HA HECEHUU Pa3ApaXECHUsI B MOMEHT cUCTObL. [Ipn
pa3apa’keHUU B MOMEHT JIMACTOJIbl BO3HUKAET IKCTPACUCTOJIA, HO OTCYTCTBYET KOMIIEHCATOpHAas
nay3a. OObsICHUTE HAOJIIOJaBIINECS SIBICHHUS.

Pexomennauuu k ogopmiienuro padorsl. B npotokose oneiTa HapUCyHTE MOJTyUYEHHBIE
KkapauorpaMmel. OTMETbTE Ha KapAMOIpaMME MOMEHTBI HAHECEHUS pa3IpaKEHUH, DKCTPACH-
CTOJTy, KOMIIEHCATOpHYIO Nay3y. Ha ocHOBaHMY aHanM3a MOJIy4€HHOM KapInOorpaMMbl OObSCHUTE,
IIOYEMY B OTBET Ha OJIHU Pa3Apa)KeHMs IKCTPACUCTOJIA HE BO3HUKAET, a HAa JPYrHe — BO3HUKAET;
OJTHH SKCTPACHCTOJIBI COMTPOBOKIAIOTCS KOMIIEHCATOPHOM 1ay30H, a Apyrue HeT. OOBSICHUTE BO3-
HUKHOBEHUE KOMIIEHCATOPHOM May3bl.

KoHTpoJibHBIE BONIPOCHI

1. Tlouyemy CHMHYCHBIH y3el Ha3bIBAalOT BOJUTENEM pUTMa?

2. Pesymbrar nepBoii mepeBszku CTaHHHYCA U €TO TEOPETUIECKOE OOBSICHEHHE.

3. Pesynbrar BTOpOii nepeBa3ku CTaHHUYCA U €T0 TEOPETHUECKOe 00BSICHEHHUE.

4. Kakue BapuaHThl B COKPAILLIEHUH OTAENIbHBIX YacTel cep/illa BOZMOXKHBI IIPU HaJIOXKe-
HUM BTOpoi nuratypsl CranHnyca?

5. Uro Takoe rpagueHT aBTOMAaTUH cepama?

6. Uto Takoe pedpakTepHOCTh? BcmoMuuTe hasbl pedpakTEPHOCTH.

7. Kaxkoe 3HaueHHe UMeEET JUIUTENbHAs pepakTepHas (asza it yHKuuu cepana’?

8. Uro Takoe sKcTpacucrosa’?

9. Tlouyemy BO3HHMKAeT KOMIICHCATOPHAS Tay3a MOCIIE KETYTOYKOBON 3CTPACUCTOIIBI?

10. Bcerna nu 3a 5KCTpacUCTOIOM cielyeT KOMIIEHCaTOpHas may3a?
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3anstue 18

Pabora 52 Janexrpokapauorpapus

OnexkTpokaparorpadusi — METOJl PErUCTPALUU HIEKTPUUYECKUX SIBIECHUN, BOZHUKAIOIIUX B
CeplE BO BpPEMsI CEPAECUHOrO LUKJIA. DJIEKTPUUECKUM MOTEHLMA, TEHEPUPYEMBIH CEpIEUHON
MBILILEH, MOXKHO 3aperHCTPUPOBATh HA IOBEPXHOCTH TeJa.

OnexrpokapauorpamMmma (DKI') 0OBIYHO COCTOHUT U3 TPEX HANPABICHHBIX BBEPX IMOJIOKH-
TenbHbIX 3yO1oB P, Q, T u 1ByX HampaBJIeHHBIX BHH3 OTpHUIATEIbHBIX 3y0110B R u S. 3y6er P —
npezncepansiii komruieke DKI'; oH sBsieTcs anredpandeckoil CyMMO# MOTEHINAIOB, BOZHUKAIO-
IIMX B IIPABOM U JIEBOM INPEJICEPAMSIX MPU UX BO3OYKIECHUH, TPUUEM [TOTEHIMAJIBI IPABOTO MpeJ-
cepaus MOJIOKUTENBHBI, IeBOro — oTpunarenbHbl. QRST — jkenymoukoBbie MOTEHIINABI, OHU OT-
pakaroT MPOIECChl BO3OYKICHHS KTy T0uKoB. Pa3znuuaroT takke uatepBaisl: P — Q, QRS, S —
T,Q-T,uR-R.

ITpoaomKUTETLHOCTh M aMILJIMTY1a OTJEJIBHBIX 3yOLI0B, MHTEPBAJIOB U KoMIulekcoB DKI®
XapaKTEPU3YIOT JIBa OCHOBHBIX (DU3MOJIOTHYECKUX CBOMCTBA CepAla: BO30OYIMMOCTh U IPOBOIH-
MocTb. [Ipu 3nexTpokapauorpaduu UCIOIb3YETCSI METO/ KaK OUIOJISPHBIX, TAaK U YHUIIOJSPHBIX
OTBEACHUM.

Haubonee pacnipocTpaHeHsl ClieAyIOIINe OTBEACHUS

1. Tpu craHgapTHHIX OUIOJSPHBIX OTBEICHMS, PU KOTOPBIX PETUCTPUPYETCS Pa3HOCTh
HNOTEHIMAJIOB MEX/1y KOHEUHOCTSIMHM — OT IpaBoil U JieBoii pyku (| oTBeneHue), npaBoii U 1eBoi
Horu (Il orBenenue), nesoit pyku u sesoit Horu (111 oTBeneHue).

2. Tpu yHUNIOJISAPHBIX OTBEJCHUS OT KOHeUHOCTeH. [Ipu 3TUX OTBEICHUSIX PETUCTPUPYETCS
Pa3HOCTh OTEHIMAIOB MEKy OJTHOM M3 KOHEYHOCTEH, HA KOTOPOW HaXOAUTCS aKTUBHBIN JIEK-
Tpoa, U uHaupdepeHTHbIM ekTpogoM. DKI', oTBoaMMas OT npaBoil pykH, 0003Ha4yaeTcsi Oyk-
Bamu aVR, ot neBoii — aVL, ot neBoii Horu — aVF.

3. CeMb YHUIIOJIIPHBIX OKOJIOCEPAECUYHBIX OTBEIEHUN, IPU KOTOPBIX PETUCTPUPYETCS pas3-
HOCTb ITOTEHIIMAJIOB MEK/y ONPEEIEHHBIMU TOUKaMH Ha TPYIHOM KJIETKE U HYJIEBBIM MOTEHIU-
asiom. O0o03HauaroTcs Kak Vi,...V7. OOBIYHO 1715l TPYIHBIX OTBEJCHUN aKTUBHBIN 3JIEKTPO]I TOME-
IIAl0T B TOYKax, 0003HayaeMbIx OykBamu: V1 — 1 ¢M OT Kpas rpyZIuHbI B 4 Mexpedepbe clipaBa;
V2 —1 cM ot kpas rpyauHsl B 4-M Mexxpelepbe cneBa; V3 —mexay Va2 u Vi, Va4 — B 5-M mexpeOe-
pbe clieBa N0 CPEAHEKIIIOUNYHON JTUHUN; V5 — B 5-M MexpeOepbe 110 nepeaHei akCUIUISIpHOM Ju-
HUM; V6 — B 5-M MexxpeOepbe 10 cpeHel akCUIUIIpHOH TuHUY; V7 — B 5-M MexpeOepbe 110 33 Hei
AKCUJUISIPHOM JIMHUU.

Iesab padoThl: 03HAKOMUTHCS C METOJIOM IEKTPOKAPAUOTpaduU, IPUHIMIIAMHU aHATIH3a
AIIEKTPOKAPINOTPaMMBI 11 OLIEHKH (YHKIIMOHAIBHBIX CBOMCTB Ceplia.

Matepuaibl U 060pyAoBaHue. 3eKTpokapanorpad , snekrpoas:, 10 %-Hblil pacTBOp
NaCl, mapneBsie canderku, cnupT, Bata. OOBEKT UCCIETOBaHUS — YETOBEK.

Xona pa6otsl. [TonroraBnuBaioT snekTpokapauorpag k padore. McnpiTyeMoro ykiasl-
BalOT Ha KyIIEeTKYy. HakaabIBaloT 3JIEKTPOI B COOTBETCTBUHU C ONMMCAHHBIMH BUIaMH HAJIOKEHUS
py OUIOJISIPHBIX OTBEACHUSAX U OJHOBPEMEHHO YKPEIUIAIOT 3JIEKTPO/1 Ha MpaBoil Hore. OH sBIIs-
etcst uHAM(PepeHTHBIM U MpeHa3HAUEH I 3a3eMJIEHUSI UCTIBITYyeMoro. YToObl 0becrednTs Xo-
pOILINI 3IEKTPUUYECKUIN KOHTAKT, MEXKIY JEKTPOJAMH U KOKEH, IPOTEPTON BaTOM CO CIUPTOM,
MOMEIIAI0T MapJto, cMoueHHYI0 10 %-abiM pactBopom NaCl. 3anuceiBaroT KaauOpOBOYHBINA CHUT-
Hait (1 mV=1 cm).

g ynoOctBa u ToyHOCTH pactmm@poBku DKI' perynarop ckopocTH HMPOTSKKU JIEHTHI
ycraHaBnuBaioT Ha 25 unu 50 mm/c. Ilocne 3Toro nenaror 3amuch B OMUCAHHBIX BBIIIE OTBEJIE-
HUSIX, OTMeuasl Ha JIEHTE BUJ OTBEICHHUS.

Pexomennanun k opopmiaenuro padornl. OKI', 3aperncTpupoBaHHyI0 BO BCEX OTBEC-
HUSIX, BKJIEWTE B IPOTOKOJ OmbITa. OTMEThTE BUJI OTBEIECHUH, 3yOLIbl U HHTEPBAJIbI COOTBETCTBY-
oMy obozHadeHussMu. Onpeaenute no DK monoxkeHne 31eKTpuIeckoil ocu cepana, mpoao-
KHUTEITHHOCTH CEPJICIHOTO ITUKIIA (MHTepBall R — R) M 9acToTy cepieuHbIX cokpaiieHnid. Onumure
dopmy u paccuuTaiite amrutyny 3yomnos: P, R, u T. U3meppte untepBansl P—-Q, Q—-T, T - R.
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Ha ocnoBanum npoenenHoro ananusa OKI' oxapakTtepusyiTe (yHKIHMOHAIBHOE COCTOSHHE
cep/a UCIBITYEMOT0 M OTKJIOHEHHS, €CJIN OHU UMEIOTCSL.

3anstue 19

Pabora 53 AyckyJabTanus cepaua yejJ0OBeKa

JlesITenbHOCTD cepala COMPOBOKIACTCS 3BYKOBBIMH SBJICHUSIMU, KOTOPBIE HA3bIBAIOTCS
TOHaMu cepaua. [lpu BeIcTymMBaHUY cepAlia HEMOCPEACTBEHHO YXOM HIIM IPY MOMOIIHU (hOHEH-
JIOCKOTIAa WM CTETOCKOIIA CIIBIIIHBI IBa TOHA PA3HOM BBICOTHI M ITPOJOJDKUTEIBHOCTH. Pasznuuator
NEPBBIN, CUCTOIMYECKUN, U BTOPOH, TMACTOINYECKUM TOH. CUCTOIMYECKUIM TOH HU3KUM, IITyXOi
1 0oJiee IPOI0JDKUTEIBHBIN, TMaCTOIMYECKUN — KOPOTKUN U BBICOKUMN, PE3KHI.

IlepBo1ii ToH moutu coBnaaaet ¢ 3yorom R DKI'. OH Bo3HUKAET B pe3yabTare KoieOaHus
aTPUOBEHTPUKYIISPHBIX KJIANIAHOB, HATSXKEHUS U BUOPALIMM CYXOKUIJIBHBIX HUTEH U HaNpPsHKEHUS
MBILLIBI JKETYJOUYKOB. BTOpOI TOH BO3HUKAET IpHU 3aXJIONbIBAHUM CTBOPOK IOJYJIYHHBIX Kiara-
HOB M mouTH coBnaaet ¢ 3youom T OKI'. ¥V 310poBoro yenoBeka TOHBI U Nay3bl cepaua mnpu 75
COKpAILEHUSAX B MUHYTY UMEIOT CJIEYIOIYIO IPOAOIKUTEIBHOCTh: IepBbIi ToH — 0,11 c; nepBas
naysa — 0,2 c; sropoii Ton — 0,07 c; Bropas naysza — 0,42 c.

JUist BBICTYIIMBAHUSI TOHOB cepa (POHEHAOCKOI YCTaHABIMBAIOT HA TPYAHON KIIETKE HE
B MeCTax NPOEKLUHN OTACIbHBIX KJIANIAHOB, a HECKOJIBKO KHApyXH OT HUX. Torma Kaxaplii TOH
OyJIeT CIbILIEH OTYETIUBEE.

MecTo mpoeKIuu JBYCTBOPYATOro (MUTPAIBHOIO) KIIANaHa JIEKHUT HHXKE MPUKPEIUICHUS
TPETHETO JIEBOTO PeOEPHOTO Xpsllia K TPyIUHE, 8 MECTO HAMITYUIIEro BHICIYIIMBAHUS — B IIATOM
MeXpeOepHOM NMPOMEXYTKe, Ha 1 — 1,5 cM BHYTpb OT CpeAHEKIIOYMYHON JIMHUU. MecTo Mpoek-
LIMY TPEXCTBOPUYATOro KJlallaHa — Ha CPeAHEN JIMHUY IPYAUHBI, HECKOJIbKO HUYKE MECTa IIPUKPETI-
JIeHUS K Hel 4eTBEePThIX peOepHbIX XPsIleH, a BHICIYIIMBAETCS OH HAa HI)KHEM KOHIIE Tella Ipy-
JIUHBI CIIpaBa.

[TonmynyHHBIE KJIanaHbl JIETOYHOM apTEpUU BBICIYIIMBAIOTCS BO BTOPOM MEXpeOepHOM
IIPOMEXKYTKE CJIEBA, HEMTOCPEACTBEHHO Y IPYAMHBI, a IOJIYJIYHHBbIE KJIallaHbl 20PThI — TOKE BO BTO-
POM MeKpeOepHOM POMEKYTKE, HO TOJIBKO CIpaBa OT IPYAHHBI.

Heap padoThl: HAYYUTHCS BBICIYIINBATh KaX/bIN KJIalaH, pa3inyaTh JIBa TOHA.

Matepuaibl 1 06opyaoBaHue: GoHeHaockon. OOBEKT UCCIIE0OBaHUS — YETOBEK.

Xona padorel. OnpenenuTs MecTa MPOEKIUH KJIAaHOB Cep/illa Ha MOBEPXHOCTU IPYAHON
KJIETKH U TOYKU HaWIY4IIero UX MPOCITyINBaHUS (MOKHO OTMETUTh UX Pa3IMYHBIMH LIBETHBIMU
KapaHjaamamu). BelcnymmBaTe mpu oMoy (oHEHJ0cKona paboTy KaKJIoro kiamaHa. Yoe-
JUTHCS B HAIMYMM JBYX PAa3AEIbHBIX TOHOB

Pexomengaunu k opopmiieHunto padorsl. B mpoTokoe onucaTh HaOII0JaeMbI€ SIBJICHUS,
JaTh 00BsCHEHNE IPUYMH MOSIBIEHUS TOHOB. HaprcoBaTk cxeMy pacronoKeHus: ToUeK Ha rpyj-
HOM KJIETKE, B MECTE KOTOPBIX HaJ0 MPOCITYIINBATh KA IbIi KJlanaH.

Padora 54 I'itazo-cepaeunsblii peduiexc (onbIT JJlaHnHU-AIHepa)

[Ipu HamaBNMMBaHNU Ha I1aBHOE 0JI0KO YeJIOBEKa, IEATEIbHOCTh cep/ilia 3ame isiercs. Pe-
(iiekTopHas Ayra rpeJcTaBlieHa YyBCTBUTEIbHBIMH BOJIOKHAMU TJ1a30/IBUTATEILHOTO HEPBA, MPO-
JIOJITOBATHIM MO3TOM U ONy>KIaroIIMMH HEPBAMHU, KOTOPbIE MMPOBOJAT TOPMO3SLINE UMITYIBCHI K
cepauy.

Heab paGoThl: BHIIOIHUTH SKCIIEPUMEHT, POAHATU3UPOBATh MEXAHU3M BIUSHUS Ha cep-
JEYHYIO AESITEIBbHOCTD.

Martepuanbl 1 000py/iI0BaHue: CEKYHIOMED, OOBEKT UCCIIEOBAHUS — YETIOBEK.

Xoa pa6orbl. Y o0cieayeMoro mno myjabCy IMOJCYUTHIBAIOT KOJUYECTBO COKPAILCHUN
cepaua 3a 1 — 2 MUHYTHI (KenaTesnbHO 1o 10-CeKyHAHBIM Mepuoiam).

DKCcIepUMEHTATOp MPHUKIAIBIBAET 00€ PyKH K OOKOBOW MOBEPXHOCTH T'OJIOBBI 00cCieye-
MOT0, a OOJIBIITMH TTaJIbIIAMU MEUIEHHO HaJIaBIMBAET OJTHOBPEMEHHO 6 meuenue 5 — 8 CeKyH]l Ha
o0a ria3HbIX s16710Ka (HecwIbHO!) 1 ObICTpO MpeKpamniaet AaBiaeHue. CUuTaIoT ¢ Hayaia 0asnenus
Ha 2/1a3a KOINWYECTBO YAAPOB IyJIbCa U CPABHUBAIOT C UCXOIHBIM uncioM. Ilynsc moxer 3amen-
asaThes 10 20 yaapoB B MUHYTY.
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Pexomennanum k ogpopmiieHuio padorbl. OGopMuUTH MPOTOKOI. 3apUCOBATH CXEMY pe-
(I1eKTOpHON AYTU U CIeNaTh BHIBOJIBL.

KoHnTpoJsbHbIe BOonpockl

1. IlouemMy B anekTpokapauorpaduu TOKH IEHCTBUS cepllla PErUCTPUPYIOT C IOBEPXHO-
cTH Tena’?
O kakux CBOMCTBaX CEpJEUHON MBILILBI MOXKHO CYJIUTb 110 3JIEKTpoKapArorpamme?
[Tepeuncnure METOIBI PETUCTPALIH OMOTOKOB CepALIA.
KakoBbl pUYMHBI BO3HUKHOBEHUS IIEPBOTO U BTOPOIO TOHOB cepaua?
Kakoe 3HaueHne uMeeT perucTpanus TOHOB U IIyMOB cepaua’?
B xakux mecTax BBICIYIIMBAIOTCS TOHBI OTJENIBHBIX KJIAIaHOB?
Kakoe BiusiHME Ha IESTETBHOCT CEp/la OKa3bIBaeT BO30YXIEHUE OIIYyKIAIOIUX He-

Nookrwd

pBOB?
Padora 55 U3mepenne apTepuaabHOIo AaBJICHUS
VYpoBeHb apTepUaIbHOIO JaBJIECHUS 3aBUCUT OT paboThI cep/ilia U BEJIMYMHBI IPOCBETA CO-
CYIOB. ApTepHaiabHOE JaBlieHHE KOJeOIeTCsl B 3aBUCUMOCTH OT (a3 cepieuHoro nukia. B nepuon
cucmonwt (COKpaIeHHsI) OHO MOBBIIIAETCS (CHCTOJIMYeCKoe NN MAKCUMaIbHOE /1aBJIeHHE), B Tie-
puon ouacmonwt (paccinabiaeHus) — CHUXKaeTcs (IMacToInYecKoe Wi MUHUMAJIbHOE JaBJICHUE).
Pa3zHOCTh MeX/ly BEIMYMHOM CHCTOJUYECKOTO U AUACTOIMYECKOIO JaBJIEHUS COCTaBIISET
NyJIbCOBOE J1aBJICHUE.
V 3n0poBoro yenoseka B Bo3pacte oT 20 10 40 1eT ypoBEeHb CUCTOIMYECKOTO IaBICHUS
IpU U3MEPEHHM B ILJIEYEBOM apTepuu kojednercs B mpenenax 110 — 120 mm pt. cr.,
nquactonndeckoro — 60 — 80 M pr. cT., mynbcoBoe AaBieHue coctasiusgeT 30 — 40 MM pT. CT.
[ToBbIlIEHNE apTEPUATBHOIO JaBIECHUS HAa3bIBAETCS TUIIEPTOHUEH, TOHM)KEHNE — TUIIOTOHUEH.

MOo3KHO paccuuTaTh, KAKUM JIOJDKHO OBITh apTepHalIbHOE JaBJIEHUE B 3aBUCUMOCTH OT BO3-
pacta (Tak Ha3bpIBaeMoOe «HAeabHOE JAaBjeHHe»), ucnoub3ys Gopmynsl (mo 3.M. BoJbin-
CKOMY):

Cucroanueckoe gaBiaenne = 102 + 0,6 Bo3pacra.

Juacronunyeckoe nasaenue = 53 + 0,4 po3zpacra.

ApTepuanbHOoe JaBJICHHE ONpPEAEAeTCs ¢ MOMOIIBIO PTYTHOIO CUIMOMaHOMETpa WM
MeMOpaHHOT0 TOHOMeTpa aycKyinbTaTuBHBIM MeToioM H.C. KopoTkoBa

Heawb padorel. OcBOUTH METOUKY U3MepeHus aprepuansHoro nasienus mo H.C. Kopot-
KOBY.

Marepuajabl 1 0600pyA0BaHNEe: TOHOMETP WK churmMomanomeTp, hoHeHgockon. OObEKT
MCCIIEJOBAHMSI — YETIOBEK.

Xoa padorsl. AyckynbTaTuBHBIM MeToZ0M H.C. KopoTkoBa MOKHO U3MEPUTH KaK CUCTO-
JMYECKOE, TaK U JUACTOIMYECKOE IaBICHHE.

Cuns Ha cTyse, UCTIBITYeMBINA KIIaJeT pacciabiennyto pyky Ha cron (Puc.44.), Ha obHa-
KEHHOE TIIEYO €My HAKJIAJbIBAIOT MaHXETKy [2] Tak, 4ToObl OHA IMJIOTHO OXBaThIBaJIa TICYO.
Hwxuuii kpail MaH>XXETKH JTIOJDKEH OTCTOSITh OT JIOKTEBOTO cruba He MeHbIe ueM Ha 1 — 1,5 cm, a
PE3MHOBBIE TPYOKH NMpUOOpa HAXOIWINCH COOKY JIOKTEBOTO CycTaBa. B TOKTEBOH SIMKe HaXOMST
MyJBCUPYIOLIYIO TUIEYEBYIO apTEPUIO, Ha KOTOPYIO CTaBAT (poHeHaockon [4]. 3akpbIBaloT Ha pe-
3MHOBOM rpyie [3] BUHTOBOM Kiianad. HarHetaHueM Bo3iyxa B MaHKETKY B HEH CO3JalOT JaBiie-
HUE BBIIIE MAKCUMAJIbHOTO, ITYJIbC NCYE3aET.

MenieHHo M MOCTENEHHO OTKPBIBAIOT BUHTOBOM KIIAllaH W, BBIMYCKas BO3AYyX W3 MaH-
’KETKH, BBICIYIIMBAIOT COCYAUCThIE TOHBI B IJIEYEBON apTepuu. B MOMEHT MOsBIEHUS TOHOB TO-
Ka3aHHs TOHOMETpa [ 1] COOTBETCTBYET CUCTOINYECKOMY J1aBJICHUIO.

[IponomxaroT CHUXKATh AaBJIEHUE B MAH)KETKE U CITYIIAIOT HAPACTAIOUYIO0 CUITY TOHOB, KO-
TOpBIE 3aTEM OCJIa0eBalOT M Mcye3at0T. MOMEHT NCUYE3HOBEHHSI TOHOB COOTBETCTBYET JHACTOJH-
YECKOMY, UJI1 MMHUMaJIbHOMY, JJaBiieHnI0. He cHuMas MaH)XeTKH, IOBTOPSIIOT 2 — 3 pasa uzMepe-
HUS CUCTOJIMUYECKOTO M TUACTOINYECKOIO JaBICHUH.

Pexomenaaunu k ogopmiieHno padorbl. [lokazaTenu CUCTONMYECKOTO U AUACTOINYE-
CKOTO JaBJIeHUs 3a(pUKCUPOBAThH B TETPaAu. BRIYHCIUTE MyIHCOBOE IaBIICHUE U TaK HA3bIBAEMOE
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«upeanbHOe JaBiaeHue». CpaBHUTH MOJYYECHHBIEC TOKA3aTeIN apTepHaIbHOTO IaBICHUS ¢ (PU3UO-
JIOTUYECKON HOPMOM M BBIYHCICHHBIMU IIOKA3aTEIIIMUA «HI€AIBHOIO JABJICHUS.

3anstue 20

Pabora 56 Onpeneienne mokasaresjiedl CepAeYHO-COCYAMCTONH CHCTeMbI (4acTOTHI
NyJbCa, CHCTOJMYECKOro, THACTOJIMYECKOr0 U MyJbCOBOr0 JABJIEHHS, CHCTOJIUYECKOI0 H
MHHYTHOTO 00bEMOB) y YeJIOBeKa B IIOKO0e U nocJie Gu3nyeckoil Harpy3Ku

Jlaxxe kpaTkoBpeMeHHasi pu3nyeckas Harpyska u3MeHseT (PyHKIMOHAIbHbIE TOKA3aTelH
CEP/IEYHO-COCYAUCTOM CUCTEMBI: YAaCTOTY IyJibca, 00bEMBI KPOBHU, BEIOPACHIBAEMOM KaXK/IbIM KE-
JyJOYKOM CepJlia MPH OJHOM COKPAIICHUU (CUCTOIUYECKHH 00bEM) U 3a MUHYTY (MUHYTHBIN
00BEM), YpOBHU apTepHAJILHOTO AaBiieHus. [Ipruem no 3TuM peakuusiM CUCTEMbI MOXKHO CYJIUTh
0 e¢ pyHKIIMOHAIBHONU PabOTOCTIOCOOHOCTH.

Henap padoThl: 3aKpeIUIEHNE HABBIKOB ONPEAEIECHUS apTEPUAIBHOIO JaBJIECHUS HENps-
MBIM METOJOM; O3HAKOMHUTBHCS CO CIIOCOOOM MPHUOIMKEHHOTO BHIYUCIICHHS BEIMYUH CUCTOTINYE-
CKOTO0 U MHHYTHOTO 00BEMOB KPOBH; MPOCIEIUTH 32 u3MeHeHussMu nokazateneit CCC npu pusn-
4yeckoi paboTe U Ha OCHOBAaHMH HUX JIaTh OLIEHKY €€ (YHKIIMOHATHHBIM BO3MOKHOCTSIM.

MaTtepuaJjbl 1 000pyA0BaHHe: TOHOMETP, (HOHEHJOCKOI, CEKYHIOMEP, METPOHOM.

Xoa padorel. CHauana onpeaensaTcs YacToTa CEp/ICYHbIX COKPAIICHUI 10 MyIbCY 3a MH-
Hyty (UCC) u ypoau cucronuueckoro nasienus (Cl1) u nuacronuueckoro (/1) y ucnsiryemoro
B MIOKOE.

He cHuMas MaH>xeThl, B34B B pyKY TOHOMETP, UCIIBITYEMBIN IeTaeT 1ol MeTpoHoM 20 riy-
6okux npucenanuit 3a 30 ¢ u 6picTpo caguTcs. He Tepsiss HU CEKyH/BI, Y UCIBITYEMOTO BHOBb
onpenensitorest CI, 1/l u 06sa3amenvno o0noepemenno c onpedesieHuem 0asieHus nooCcYumaol-
eéaemcsa nyavc (YCC).

Pexomennauun k ogopmiiennro padorsl. 3uast CJ{ u /11, BBIUNCIUTD ITyJILCOBOE JaBiie-
uue (I11) mo popmyme:

na=CH- 11

OTOT pacyeT cJies1aTh Kak Mo JaHHBIM MOKOS, TaK U 1ociie PU3NUECKON Harpy3KH.

Jlj1 cOCTOSIHMM MOKOS U MOCJe Harpy3Ku BbICUUTaTh 1o popmyne Ctappa BETUUUHY CH-
cT0JIN4ecKoro oooema kposu (CO):

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

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

Brruncnennoe 3Hauenne CO ucnonb30Bath 1Sl ONPEIEIeHNsI MUHYTHOTO 00beMa KPOBH
MO):

MO =CO x4YCC

Bce akcniepuMeHTalIbHBIE U BBIYMCIEHHBIE MOKA3aTENIN CEPAECYHO-COCYIUCTON CHCTEMBI
3a)MKCUPOBATH B TETPaIU B (hopme TabIUIIBI.

BennunHy CHCTONMYECKOrO U JUACTOJIMUECKOTO, a TAK)KE IyJIbCOBOIO JABJIEHUS B CIIO-
KOWHOM COCTOSIHMM CpaBHUTE ¢ (U3HOIOrHUecKoil HopMoil. OTMeThTe, Kak U3MEHUJINCH BCE TI0-
kazarenu CCC nmociue pU3nuecKoi Harpy3KH; 3a CY€T Kakoro (hakTopa BO3pacTaeT Mocie Harpy3Ku
MUHYTHBIN 00BEM: 32 CUET YBENTMUEHUSI YaCTOThI CEpALEONEeHU (HeyoosiemeopumenbHas peax-
Yus) U, TIPEUMYILIECTBEHHO, U3-3a YBEJIIMUEHUSI CUCTOJINYECKOTo 00bEMa cepata (xopowas pe-
axyus)?

Ta6muua 9 Ilokazarenn CCC B nokoe u nociie GU3n4ecKoil Harpy3Ku

nocie ¢Gu3nd.
Harpy3KHu:

ITokazarenu CCC B [TOKOE

qcCcC

Cucronndeckoe JaBJIEHUE
Jlnacronuueckoe J1aBjIecHUE
[lynscoBoe naBiieHue
Cucronn4eckuii 00beM
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MuHyTHBI 00BEM

AHanu3 pe3yabTaToB M OLUEHKY (PYHKIIMOHAJIBHOIO COCTOSIHUSI CEPIEYHO-COCYJUCTOM CH-
CTEMBI 3alUIINTE B IIPOTOKOJIE 1O/ TaOIHIIEH pe3yabTaToB.

PaGora 57 Ha0/o1eHue HEPBHBIX M T'YMOPAJIbHBIX BJUAHUHA HA KPOBOOOpallleHue B
IUIAaBATEJbLHOH NepenoHKe 3aJHel JaNKu JATYIIKH

[IupuHa npocBeTa COCYA0B U3MEHSAETCS IO BIUSHUEM Pa3IMYHbIX HEPBHBIX U TyMOpPaJIb-
HBIX (hakTopoB. IIpu Cy)keHHUU COCYZOB CKOPOCTh JIBUKECHHUS KPOBU YBEIMYHMBACTCS, a MPH pac-
LIMPEHUU — YMEHBIIACTCS.

Pa3npaxxeHne cuMnaTuyecKux HEPBOB BI3bIBAET CyXKEHHUE coCcy0B, K cocyaam nanku ns-
TYIIKA CHUMIIATHYECKUE BOJIOKHA INPOXOAAT B COCTaBE CEJAIMINHOrO Hepsa. Pasmpaxas ero,
MO’KHO Ha0II0AaTh Cy’keHue cocynoB. [lepepeska cenaaniHoro HepBa BEAET K pacIiupeHHIO CO-
CyJIOB.

Kpome Toro, cocynocyxuBaroniuii 3p(HeKT MOKHO MOTYyYUTh PEIIEKTOPHO, pa3apaxkas
MIOBEPXHOCTH KOXH JIATYLIKH.

CunbHBIM COCYIOCYKMBAIOIIUM CBOWCTBOM 00J1aaeT ajpeHanuH. Eciu HaHecTH Karuio
pacTBOpa aJpeHaJIMHa Ha MIOBEPXHOCTh IIABATEIbHON IEPENOHKY JIAlKH JITYIIKH, TO CKOPOCTh
JBUKEHHS] KPOBU YBEJIMYUBAETCSI, YTO CBUETEIBCTBYET O CYKEHUH COCYJIOB.

Ienp padoThl: Ha cocyaax IIaBaTEIbHON NEPENIOHKH JIATYIIKH U3yUYUTh MEXAHU3MBI Pe-
T'YJISILIAA COCYIUCTOTIO TOHYCA.

Matepuajbl 1 000pyi0BaHMe: KAPTOHKA C OTBEPCTUEM; OYIIaBKH, MUKPOCKOI; PacTBOP
anpenanuna (1 — 10000); 0,65 % pactop NaCl, anekrpocTumyisTop, JAryIiKa, OHHT.

Xoa pa6orbl. TynoBuIlle CIMHAIBHON JSATYIIKH MPUOUHTYWTE K KapTOHKE TaK, YTOOBI
IIaBaTebHas NEepernoHKa 3aJHEeH JanKyu HaX0AUIach HaJl OTBEPCTHEM.

PacTsiHUTE mepenoHKy Janky HaJi OKOIIEYKOM, MCIIOJIb3ysl OyJaBKH, KOTOpbIe BKAJIbIBa-
I0TCS BOKpPYI OTBepcTus. bynaBkaMu NpuKajgblBaTh KOHUMKH MAJbLEB K IUIACTUHKE B KOCOM
HalpaBJIeHUH, YTOOBI HE MeNIaTh 00BEKTUBY MUKpOCKoma. CIUIIKOM CHIBHO pacTsATruBaTh Mepe-
MOHKY HeNb3s, TaK KaK 3TO MOXKET HApyIIUTh KPOBOOOpAIIICHHE.

VYKpenuB JATYIIKY Ha KapTOHKE, TOMECTHTE MEPENOHKY o] 00beKTUB MUKpockomna. Ile-
PENOHKY OCTOSTHHO CMa4yMBaiiTe (PU3NOJIOTHYECKHM PACTBOPOM.

PaccMmoTpuTe cHauana nmpu MaioMm, a 3aTeM MpH OOJIbLIeM YBEIMYEHUM apTepuH, Karui-
JSIpBI U BEHBI, PYKOBOJICTBYSICh CTPOEHHUEM CTEHKH COCYZAa M HalpaBieHHEM Toka KpoBu. Cpas-
HUTE CKOPOCTb TEUEHHS KPOBH B 3TUX COCY/aX U OTMEThTE MyJbcanuio aprepuil. Odparure BHU-
MaHHE Ha BpEMEHHYIO Je(hOpMalliIo SPUTPOLIUTOB B MECTAX BETBJICHUS MEJIKUX apTepUl.

OTMeTHUB UCXOIHBIN TPOCBET COCY/IOB, pa3/ipakaiTe c1aObbIM TOKOM KOXY JIAIKH JIATYIIKH
WJIM PUTMHUYECKU MTOKAIBIBANTE €€ UIJION U OTMETHTE, YTO CKOPOCTh JIBHKEHUSI KPOBH B HUX yBe-
JIMYMBAETCS, A, CIEI0BATENBHO, COCY bl CY)KMBAKOTCSI.

Kannure Ha MOBEpXHOCTh KOXKM IJIaBaTENIbHOM MEpPEeNnoHKM pacTBOpa aJpeHaliiHa W
HaOJro1aiiTe 3a N3MEHEHHEM POCBETA.

OTtnpenapupyiite celaluIHbII HEPB BAOJIb OeIpa HccIeAyeMOl KOHEUHOCTH M IO/Be-
JUTE T0J Hero auratypy. Ilon MUKpOCKONOM HalinTe y4acTOK IIaBaTEIbHOM NMEPENOHKH, I'lie
ObLIM OBl BUIHBI apTEPUU, KATUIUISAPBI U BEHbl. OTMETHTE UCXOIHBIN MPOCBET COCYAOB. 3aBSIKUTE
HUTKY Ha HEPBE U NIEPEPEKBTE ET0 BhIIIE NEPETSHKKU. CriennTe 3a U3MEHEHUEM IPOCBETA COCY10B.

[Tonnumas nepudepudeckuii KoHel Nepepe3aHHOro HepBa 3a HUTKY, MOJIBEIUTE MO HETO
AN1EeKTpoibl. OTMETUB UCXO/IHBIN YPOBEHB IPOCBETA COCYAOB, PAa3IpakaiTe HEPB AIEKTPUUECKUM
TOKOM. YOeaUTeCh, YTO CKOPOCTh JABIMKEHHSI KPOBH YBEJIMYMIIACH, & IIMPHHA MPOCBETA COCYyAa
YMEHbIINIACh.

Pexomennauum Kk opopmiiennio padoThl. 3anuiuTe HaOMIOJaeMble SBICHUS, TpOaHa-
mu3upyiTe ux. CaenaiTe BHIBOABI O BIUSHUU HEPBHOM CHCTEMBI U TYMOpPAIbHBIX (PAKTOPOB Ha
IIPOCBET COCYI0B. 3apUCYHTE CXEMAaTUYHO TOK KPOBU B apTE€PHAJIbHBIX U BEHO3HBIX COCYIaX.

KoHTpoJibHBIE BONPOCHI

1. Yro Ttakoe aprepuanbHbli yabc? KakoBbl IPUYMHBI €70 NPOSBICHUS?

2. Kakwue dakTopsl onpenessioT KpOBSHOE JaBieHue?
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3. YT0 Ha3pIBaeTCS CUCTOJIMYCCKUM, TUACTOJIMYCCKUM U ITYJILCOBBIM I[aBJIeHI/IeM? Kaxkosa
ux Gu3HoIOrHUecKas Hopma?

4. Kakoe naBieHHE KPOBU B Pa3JIMYHBIX OTAENIaX KPOBEHOCHON CUCTEMBbI?

5. KakoBa cKOpoCTh KPOBOTOKA B Pa3JIMYHBIX OT/EIaX KPOBEHOCHON CUCTEMBI?

6. Uro Takoe COCyAUCThIN TOHYC?

7. KakoBbl MEXaHU3MbI PETYIISAIHHA TOHYCA COCYI0B?

Tema 9. Pu3noiorus ALIXaHus
3ansTtue 21-22
Tect «KpoBooopamenue» (10 MuHyT)

Padora 58 Haduronenne padoTbl MepuaTeJIbHOI0 JMUTEIHA Y JATYHIKH

Ilesn padoTsbl: ncciie0BaTh JBUTATENIbHYIO (YHKIIMIO MEPLATEIbHOIO SIUTEIHUS Ha ITPU-
Mepe pabOoThl ITTIOTOYHOI'O AIUTENNS JISITYILKH.

Matepuajbl 1 000py10BaHHe: MUKPOCKOII, IPEeNapoBabHbIi HA00P HHCTPYMEHTOB, Jisi-
T'yIIKa, penapoBajbHas JOCKa, IPEIMETHOE CTEKJIO0, (pu3pacTBOp, MUIETKA, CTeKIorpad, mpoo-
KOBasi UJIM YroJibHas KPOILKa, (GHIIbTpOBaJIbHAs Oymara.

Xoa padoThl. Y JIATyIIKY pa3pyLaloT FOJJOBHONW U CHMHHON MO3T, IPUKPEIUISIOT €€ K IIpe-
apoBaJIbHON JI0CKE CIIMHOM BHU3, YIAJISIOT HHKHIOIO YENIOCTh U, 0OHAXHB MUILEBO/I, Pa3pe3aroT
€ro BJI0JIb.

Ha HEOO siArymiku KiaayT MaJeHbKUHA KyCOYeK IPOOKH MIIM KPYITUHKH yIJis. 3aMETHO JIBU-
JKEHHUE KyCcOuKa 110 HallpaBJICHUIO K TJIOTKE.

PaccmarpuBaroT moJ MUKPOCKOIIOM KYCOK CJIM3MCTONW 00OJIOUYKH, B3ATHI B MECTe Iepe-
X0J1a TJIOTKHM B MHILEBOJA. 3aMETHO MEpLATEbHOE JBUKEHHUE. 3/1€Ch BBIPE3AIOT KyCOUEK MHILEe-
BOJA, KJIAAYT €ro Ha CTEKIIIHHYIO IJIACTHMHKY, BHYTPEHHEH IOBEPXHOCTHIO K cTekiy. Kycouek
MEJICHHO TIEPEIBUTACTCS MO CTEKIY OJIaroAapsi ABIKEHHIO MEPIATEIbHOTO dMUTeHst. UTOObI
JIBYDKEHUE ObUIO 60J1ee 3aMETHO, MOJ1 CTEKJIO CIeyeT MOAJI0KUTh KYCOK MUJUIMMETPOBOM Oymaru
WJIM Ha OOpaTHOM CTOPOHE CTEKJIa HAHECTH JIMHUIO HAauaJIbHOIO MOJIOKEHUS MTUIIEBOIA.

Pexomennauum k ogopmiaenuro padorbl. OGopMUTE TPOTOKOI, OMUCAB BCe HAOIIOAE-
HUS, UX 00CYKJ€HHE, CAENIaTh BBIBOJIbI O POJIM MEPLATEIBLHOTO SIUTENNS JbIXaTeIbHbIX MyTEH.

Padora 59 Cxema geiictBusi anapparmsel (Mmozeasn lonaepca)

[Ipu Booxe o0beM IpyAHOMN MOJIOCTH YBETUYMBAETCS, NMPU BBAOXE YMEHbIIAETCs. Jna-
CTMYHasl TKaHb JIETKUX BCErJa CIeAyeT 3a U3MEHEHUSIMHU 00beMa IPyAHOM M0JIOCTH, pacIIUupsIICh
IIpU BJIOX€ U criafasich Npu Bbioxe. [Ipu ciokoiiHOM B1OX€ B IJIEBPAJIHOM ILIEIH CO3/IaeTCsl OT-
pHLIaTeNIbHOE AaBJICHHE, paBHOE 7 — 9 MM, a pu TI1y00KoM Boxe — 30 MM pT. cT. DTO 3acTaBiseT
JIETKHE pacUIMpAThCA U aTMOC(EpHBIN BO3/IyX BXOAUTH B HUX. [Ipu BeIOXE 00BEM IpyAHOH MO-
JIOCTH YMEHBIIAETCS, CAABINBAs JIETKHE U TEM CAMbIM BBITAJIKUBAs U3 HUX U30BITOK BO3/TyXa, KO-
TOPBIN BBIXOJTUT HAPYKY.

VYcnoBus, BO3HMKAIOUIME B IPYAHOM IOJIOCTH IPHU ABIXATEIbHBIX IBUKECHMSIX, MOXKHO
HaOJII0IaTh HA YIPOIICHHOW Moaenu amnmapata Jlonnepca. OH nipeacTaBisieT coO0H CTEKISTHHBIN
COCyJl C Pe3MHOBOM MemOpaHOil BMecTo AHA. B cepenuHy mMeMOpaHbl BBS3aH JIETKUM IIapUK.
CBepxy cocy[ 3aKpbIT HIMPOKOM MPOOKOH ¢ OTBEPCTHEM JIJIsl TPOMHUKA, HA JIBA KOHIIA KOTOPOTO
NPUBSA3aHO 0 PE3MHOBOMY OaJULIOHYMKY, HMUTHPYIOIIME JIETKUE, BEPXHUH CBOOOIHBIN KOHeIl
TPOMHUKA COOOIIAET «IBIXaTEIbHYIO» MOJOCTh MOJENH C aTMOCHEPHBIM BO3TyXOM.

Lean pa6oTbl: HAOIIOIATh HA UCKYCCTBEHHON MOJIEIM MEXAHU3M JIbIXaTeIbHbBIX JBUXKE-

HUH.

Marepuansl u o0opyaoBanue: Mozens Jlonaepca.

Xoxa paoorsl. [ToouepeaHO OTTATMBANTE BHU3 U BJIABIMBAWTE BHYTPH COCYJla PE3UHOBOE
JTHO amrmapaTa, UMUTHpYIolIee nuadparmy, 3a BBSI3aHHBIN B Hero mapuk. Habmromaiite 3a uzme-
HEHUEM 00beMa «WIETKHUX»: CIa/IeHUEM UX MPU BJIaBJIMBAHUU U PACIIMPEHUEM — IIPU OTTITUBAHUN
PE3NHOBOIO JTHA.

Pexomenaanuu k opopmiieHuio padorbl. OObICHUTE HaOIIO1aeMbIE SIBJICHUS. ATIiapat
Honnepca 3apucyire.
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Pa6ora 60 CpaBHuTenbHoe conep:kanue CO2 Bo BABIXa€MOM U BbIJIBIXa€MOM BO31yXe

Bnpixaemsiit Bo3ayx conepxut 20,95 % xucnopona, 0,03 % yrinexucinoro raza u 79,02 %
a30Ta ¥ NHEPTHBIX Ta30B. B BbIIbIXaeMOM BO3/1yX€ BCIIEJICTBHE ra3000MEHa MEX/ly BEHO3HOU KO-
BbIO U BO3JyXOM JIETKUX Kuciopoga coaepxurcs 17 %, yriekucnoro raza — 4 %; octajbHOE —
a30T U MHEPTHBHIE ra3bl.

VYTIeKUCIBIN ra3 MOXKHO OOHAPYKUTH, TIOJIB3YsACh OapUTOBOI HITM U3BECTKOBOM BOJI0M, 00-
pasyrolei ¢ HUIM HEpacTBOPUMYIO COJIb.

O3HaKOMBTECH C yCTPOICTBOM KiianmanoB Mroiepa. B 1Be mpoOupku, Kaxaast 13 KOTOPBIX
cHa0xeHa poOKOH ¢ ABYMS OTBEPCTUSAMHU, IPOILYILEHO 110 JBe TpyOKku. O Ha U3 HUX — JUIMHHAs,
OIyILleHa IOYTH JI0 THA CKIISTHKH, IpYTasi — KOPOTKasl, 3aKaHUYMBAeTCA MO IpoOkoit. O0e CKIISTHKH
COEIMHEHBl PE3MHOBBIMU TPYOKaMM € MYHALITYKOM uepe3 TpoWHUK. B omgHol mpoOupke mnpu
BJIOXE BCIICACTBUE Pa3peKEeHUs BO3/lyXa yepe3 OapuTOBYIO BOAY MOWIET BABIXaeMbI BO3IyX. B
Jpyroil — Mpy BbIIOXE B pe3yJibTaTe MOBBILICHUS J1aBICHUs yepe3 OapuTOBYIO BOAY MOMIET BbI-
JbpIXaeMblid BO3yX. TakuM 00pa3oMm, TOK BO3AyXa IPOIYCKaeTCs KJamaHaMH B pa3jIMYHBIX
HaIlpaBJICHUSAX.

Heap padoThl: NOTYyYNTH SKCIIEPUMEHTAIIBHOE JOKA3aTEIbCTBO TOTO, UTO B IIPOLIECCE 00-
MEHa BelIecTB 00pa3yeTcsl YIIEeKUCIbIN ra3, H30bITOK KOTOPOIO yJalseTcsl U3 KPOBU IPU BEHTH-
JSIUY JIETKUX.

Matepuanbl n odbopyaoBanue: Knananel Mrojuiepa, 3amoiHeHHbIe GapuTOBOM BOJIOM,
CIIUpT, BaTa.

Xoa padotsl. [Ipexae yem npucTynuTh K padote, Npoie3uHPUIUPYHTE BaTKOM, CMOYEH-
HOM CIIUPTOM, MYHAIITYK IIprOopa.

JpinuTte yepe3 MyHIITYK. CpaBHUTE CTENEHb MOMYTHEHHsS OapUTOBOW BOJbI B 00EHX
CKJIIsSiHKax. Pe3koe momyTHeHHe pacTBopa B IPOOUPKE, Yepe3 KOTOPYIO MPOXONI BbIABIXaEMbII
BO3/yX, U €]IBa 3aMETHOE [IOMYTHEHHE B IPYTOM TOKA3bIBAET, YTO B BBIIBIXaEMOM BO3lyX€ COAEP-
YKUTCSI MHOTO OOJIbIIIE YTIIEKUCIIOTO T'a3a, YeM BO BJIBIXA€MOM.

Pexomennauum k opopmienuro padorsl. [Ipu odhopmieHnn npoTokosa 3amuIINTE pe-
3yJbTaThl ONBITA. 3apUCYHTE cXeMy npudopa.

KoHnTpoJsbHbIe BONPOCHI
KakoBa poip MeplLaTebHOr0 AMUTEIUS AbIXaTeIbHbIX TyTeH?

KakoB MexaHu3M H3MeHeHHs 00bema Jerkux?

Uto Takoe nmHeBMOTOpaKc?

CpaBHuUTE COCTaB BABIXaEMOI'O U BBIIBIXa€MOTI'0 BO3/1yXa.

Kaxoit coctaB nMeeT ajbBEOSPHBIN BO3AYX?

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

ocoarwnE

JBIXaeMoM?

Padora 61 Cnimpomerpusi

YKusnennas émxocts nerkux (JKEJI) — 310 HauGombluee KOIMYECTBO BO3LyXa, KOTOPOE
YeJIOBEK MOKET BBIJOXHYTh I0CJIE MAKCUMAJIBHOTO BI0Xa. SBISIACH OKa3aTeNeM MOABUKHOCTH
nérxkux u rpyaHoit knetku, XEJI xapakTepusyeT (pyHKIMOHATIbHBIE BOSMOKHOCTH JIbIXATebHOIM
cuctembl. Cpennss Benuunna XKEJI y myxxunn 3800 — 4200 mu, y xenuu — 2800 — 500 mu, y
crioprcMenoB JKEJI moxet gocturats 7000 M1 1 BbILIE.

DyHKIIMOHAIBHOE COCTOSIHUE JIETKUX 3aBUCUT OT BO3pacTa, pocTa, moja, pU3NIecKOro
pa3BUTHUSA U psia Jpyrux ¢pakTopoB. J{Jis BISICHEHHUS] COOTBETCTBUS U3MEPEHHOM Y HCTIBITYEMOTO
senuuusbl XKEJT ero gpusuueckuM JaHHBIM ClELyeT CPaBHUTH €€ ¢ JA0JIAKHOI BemmunHoit XKEJT.
Jomxnyio JKEJI paccuntsiBaror mo gpopmynam. Camas mpocTast U3 HEX yIHTHIBAET POCT:

st jorontel — AKEJT jomn= poct (B em) % 25,

mns neymek — AKEJT onn= poet (B em) x 20.

Pe3ynbTar BhIpakaeTcs B MIIIHWIIUTPAX.

Bonee TouHoe 3Hauenue nomkHoit KEJI onpenensior mo gpopmysie, yUuTHIBAONIEH 1o,
BO3pacCT U POCT:
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st MmyxarH — FKEJT joma=pocT(cM)*0,052 — Bo3pacT(i1eT)x0,022 — 3,60 ,

st sxeHIH — AKEJI romn=poct(cm)x0,041 — Bo3pact(;1er)x0,018 — 2,68 .

OTKJIOHEHUS HKCTIEPUMEHTANIbHO HAllJICHHOU BEJTMYUHBI YKEJT OT BBIYHCIICHHOMN TOIDKHOM
Ha £10 % pacueHHBalOTCs KaKk HECYIIECTBEHHbIC. MeHbIlas yeM JOJKHAS BEJIMYMHA XEJI cBu-
JIeTEIbCTBYET O HEJJOCTATOYHOM BEHTHIISALNH JIETKUX. [I[prunHaMu MOTyT OBITh MaJible SKCKYPCUU
rpyAHO# KieTku (crnaboe pusmueckoe pa3BUTHE), @ TAKKE YMEHBIICHHE PACTSHKUMOCTH JIETKHX
(yare KaKk MoCIeICTBUS MaTONOTUH: (GUOPO3 JETKUX, IUIEBPAJIbHBIC CIIAMKH U T.I1.) WU CY>)KEHUE
BO3/IyXOHOCHBIX ITyTeH (MPU BOCHAICHUH, HA0YXaHUH UX CIIU3UCTON 000I0UYKH UK cria3Me OpoH-
XHAIBHBIX MBI Y OOJIBHBIX OPOHXUAIBHOW aCTMOM, aCTMOMIHBIM OPOHXUTOM H T.JI.).

Heab padoTbl. O3HAKOMUTBHCA C METOJUKON OMPENCIICHUS XKEJI, onenuts pa3BUTHE JIbI-
XaTeJIbHOM CHCTEMBI 110 3TOMY IOKa3aTeo.

Martepuaibl 1 000py10BaHHe: CIUPOMETP (CyXOH WMJIM BOJHBIN), Ne3MHGULIUPYIOIIHI
pactBop, Bata. OOBEKT UCCIIEAOBAHUS — YEIOBEK.

Xoz padorsl JXKEJT onpenensior, MConb3ys BOAHBIN CIMpOMeTp WiH cyxoii (Puc. 47.).

Cyxoil cnupoMeTp NpeACTaBIseT cO00M HUIMHAPUYECKUM TIIaCTMACCOBBIN KOPILYC C Ia-
TpyOKOM Ha TOpIIE AJIs IPOyBaHUs yepe3 mpubdop usmepseMoro oorema Bo3ayxa. Ha marpybox
HAJ/IeBaCTCS WHAWBUIYAIBHBIN IPOAe3MH(DUIIMPOBAaHHBIM MyHIIITYK. Ha G0KOBO# MoBepXHOCTH
KOpITyca pacroio’KeH CBOOOIHO BpaIllAIOIUICs IUMO, rpalyipOBaHHBIN B JIUTPaxX. ITO U3MEPU-
TeNbHasl 1IKaJla, a 0]l Hel HaXOJIUTCs CTPEJIKa, I0J0KEHNE KOTOPOM 3aBUCUT OT BPALEHUS O]
BIIMSTHUEM MPOITYCKaeMOTO0 uepe3 MpruOop BO3AyXa MHOTOJIONACTHOTO BUHTA BHYTPHU KOpITyca.

Onpenenenne XKEJI ocynecTBASIOT B MON0XKEHUH HCIIBITYeMOro cTosi. Ha marpy6ok cru-
poMeTpa HaJIeTh MYHIIITYK U IPOTEPETh €ro BaTOW, CMOYEHHOM J1e3UH(DUIIUPYIOLTIM PACTBOPOM.
Hynp n3MepuTenbHoi mKanbl Cyxoro CIMpOMETpa OBOPOTOM YCTAaHOBUTH Ha YPOBHE KOHUMKA
CTpenku. VcnpITyeMblil mociie MaKCUMaIbHOTO BOXA JIeaeT MaKCUMAaIbHO TTTyOOKUH BBIIOX B
crmpomertp. Ilo mkane crmpomerpa onpenenuts XKEJT B nurpax. Jljist MOBbIIIEHHS TOYHOCTH Pe-
3yJIbTATOB U3MEPEHHE IPOBECTH HECKOJIBKO Pa3 (nocie Kaxico02o CHAMUSA NOKA3AHUL 8036DaUaAmMb
cmpenKy npubopa Ha Hynegylo ommemky!) i BBIUUCIUTD CPEIHIOK BEIUYUHY.

Berumciuts no GopMyJie, YIUTHIBAKOIIEH MO, BO3pacT U pocT, nomkHyio JKEJL.

Pexomennauuu k oopmiiennio padbornl. MeToMKy Hccae10BaHus U MTOJIyYE€HHBIE JaH-
Hble 3anumuTe B TeTpanb. CpaBHute BennuuHy JKEJI, n3MepeHHy0 ciupoMeTpoM, ¢ JOJKHON
JKEJI, BeruncnenHoi o popmyne u Homorpamme. Crienath BbIBOJ O Pa3BUTUU JbIXATEIbHOMN CH-
CTEMBbI U €€ (DYHKIIMOHAIBHBIX BO3MOXKHOCTSIX.

Padora 62 [IneBMoTaxomeTpus

3TO0 METO[1 OTIpeIeNIeHUs] MAaKCUMAaJIbHON CKOPOCTH BO3AYIIHOTO MOTOKA MPH POPCUPOBAH-
HOM BJIOX€ WJIM BBIJJOXE C UCIIOJIb30BAHUEM NMHEBMOTaxoMeTpa. [[HeBMOTaxoMeTp npecTaBiseT
coboit TuddepeHManbHbII THEBMOMAaHOMETD, 110 IIKaJie KOTOPOT0 MOXKHO OIPEIEINTh CKOPOCTh
BO3/yILIIHOTO ITOTOKA B JI/C.

JatunkoMm npubopa ssisiercs Tpyoka [ 1], mpocBeT KOTOpoil B cpeiHeit YacTu UMEET CyxKe-
HUE B BUJE MIEPETOPOJIKH C OTBEPCTHEM OINpPEAEIEHHOr0 AuaMeTpa nmo 1ueHtpy. Ilo o6e cTopoHbl
HEPEropojIKK OT TPYOKH OTXOIAT MaTpyOKH, COSAMHSEMBIE IACTHUECKUMH TPYOKaMH ¢ MaHO-
meTpoM [3]. Ilpu npoayBanuu Bo3ayxa yepes TpyOKy JaBJI€HUE €ro 0 MEePEeropoiKy BhILIE, YEM
3a MPensITCTBUEM. DTy pa3HOCTb JIaBJieHUH U pukcupyer MaHoMeTp. [Tockonbky nepenaabl 1aB-
JICHUS TI0 BEJIMYMHE 3aBUCAT OT 00beMHOI CKOPOCTH BO3JYIIHOTO MOTOKA, IIKaja MaHOMETpa
rpaJydpoBaHa B JUTPax 3a ceKyHAy. [Ipu ncciaenoBaHuu NCHIBITYEMOMY HY’KHO CTPEMUTHCS Je-
JaTh KaKk MOHO 0oJiee MOIIHO, OBICTPO BJIOX MJIU BBIJIOX Yepe3 TpYOKy, co3aaBasi MaKCUMaIbHO
BO3MO>KHYIO JIJIs1 HETO CKOPOCTh BO3yLIHOIO NOTOKA. [Ipn onpeneneHnn MOIIHOCTH B1OXa IEpe-
KJIF0YaTesb mprubopa [2] AoKeH CTOSATh B TToJIokeHUH «Baoxy». HampoTus, mpu moioxeHuu re-
peKIIoyaTess B MoJIOKEeHUH «BbI1oX» — cieyeT onpeaensTh MOITHOCTh BbII0Xa (B APYTHX MO-
Jensax npubopa ornepamyy BI0Xa U BbIJI0OXa OCYIIECTBISIOTCS Yepe3 COOTBETCTBEHHO MapKHUPO-
BaHHbBIE KOHIIBI TPYOKH-AAaTUHKA).

[Tony4yeHHbIe TPU MHEBMOTAXOMETPHUH IMOKA3aTEIN MOIIIHOCTH BJI0XA U BBIJI0XA OTPAXKAKOT
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CTENEHb CONPOTUBIICHUS JbIXATENbHBIX IIyTEH MOTOKY BO3/yXa, a TAK)KE CHUIOCKOPOCTHBIE BO3-
MOYKHOCTH JIbIXaTeIbHON MYCKYJIaTyphbl.

KonnyecTBeHHBIE 3HAYCHNUS 9TUX ITOKA3aTeNeH KOJICOIIOTCS B IUPOKUX MPEIEIax, 4To 3a-
BUCHUT OT UHAMBUYaIbHBIX OCOOEHHOCTEH bIXaTeIbHOM CUCTEMBI.

MomHoCTh BBI10XA, OIPEICICHHYIO 3KCIIEPUMEHTAIBHO, MOXXHO CPAaBHUTDH C BBIUNCIIEH-
HOM /10JIKHOI CKOPOCTHIO BO3YLIHOI'0 MOTOKA (MaKCUMaJIbHON CKOPOCTBIO IIOTOKA) B 3aBUCH-
MOCTH OT I10J1a, POCTa, BO3pacTa UCIIBITYEMOTO.

JloKHast CKOPOCTb ITOTOKA BO3/lyXa BBIYUCISIETCS IO hopMyIie:

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

JUISL AKEHIUH — MAKC. Vo5 MOTOKA = [2,93 — (Bo3pacT x 0,007)] x poct(cm).

[TosydyeHHas BeIMUYMHA BBIPAXKAETCA B JIUTPAX B MUHYTY.

Ileab paGoTbl: 03HAKOMUTHCSA C METOAMKON MHEBMOTaXOMETPHUH, UCIONb3Ysl KOTOPYIO,
OIPEAEINTh MOIIHOCTh BJI0OXa U BbII0XA Yy HECKOJIBKUX UCIBITYEMBIX. PaccuuTarh ais KakJ10ro
U3 HUX JOJDKHYIO MAaKCHMAJIbHYIO CKOPOCTh BO3JIYLIHOIO IOTOKa MpH Belgoxe. I1o pesynabratam
OLICHUTHh (PU3UYECKOE PA3BUTHE B IEIOM M (PYHKIMOHAJIHHBIE BO3MOXHOCTH JIBIXaTEIHHON CH-
CTEMbI B YaCTHOCTH.

Martepuanbl 1 000pyA0BaHMe: THEBMOTaXOMETpP, CIUPT, BaTa. OOBEKT UCCIIETOBAHUS —
YeJIOBEK.

Xoa pab6otsl. VccnenoBanus BBITOIHAIOT IPU MOJI0KEHUHU UCIIBITYeMOro cTosd. CheMHBIN
MYHJIITYK HaJEBaeTCsl Ha COOTBETCTBYIOLIUI ONpeAessieMOMY IMOKa3aTel0 MapKUPOBAHHBIN
cinoBoM «BJIOX» unu «BbIJIOX» koHen TpyOku naturka. MyHAIUITYK A€3UHPUIUPYETCS IPO-
TUPaHUEM BaTKOW, CMOYEHHOM criupToM. [ u3MepeHus MOIHOCTH BJI0Xa MCIIBITYEMBbIH 1mociie
IIOJIHOTO BbIJOXA Jies1aeT (JOPCUPOBAHHBIN BJOX Yepe3 JaT4MK MHeBMoTaxomerpa. Ilpu uzmepe-
HUM MOILHOCTH BBIJJOXa UCIBITYEMBIH U3 MOJIOKEHHUs] MAKCHUMAJIBHOTO BJIOXa JienaeT Gopcupo-
BAHHBIN BBIJOX YEPE3 JaTYMK MHEBMoTaxoMerpa. Kaxayro onepamuto noBTopstor S5 pa3. Moui-
HOCTb BJIOXa U BBIJJOXA ONPEAEISAIOT 10 MAKCUMAJIbHBIM [TOJIyY€HHBIM [T0Ka3aTEIsM.

Paccuurare no ¢opmyine JOHKHYI0 MaKCUMAJIbHYIO CKOPOCTh BO3AYLIHOTO MOTOKA MpHU
BBIJIOXE.

Pexomennauuu k ogopmiieHuI0 padoThl. 3anuIINTE B TETPaIb METOJUKY U PE3YJIbTATHI
nHeBMOTaxoMeTpuu. CpaBHUTE pPe3ysIbTaThl IHEBMOTAXOMETPUHN C BBIYMCIIEHHOM JOKHOM CKO-
POCTHIO TIOTOKA IPHU BBIIOXE U CAENAlTe COOTBETCTBYIOLIMHM BbIBOJA. CONMOCTaBbTE MOKAa3aTENIN
ITHEBMOTAXOMETPUH PA3HBIX UCIBITYEMBIX C MX COMaTOMETPUUECKUMHU JAHHBIMU: OKPYKHOCTBIO
rpyau, sennanHon JKEJL.

KoHnTpoJsbHbIe BONPOCHI

1. ITouemy Mopdo-(pyHKIIMOHAIBbHBIE TOKA3aTENHN IbIXaTeIbHON CUCTEMBI MOT'YT OBITh HC-
MOJIb30BaHBbI JUISL OLIEHKU (PU3NYECKOTO Pa3BUTHS KaK KPUTEPUsl MHIUBUAYAIbHOTO 3/J0POBbs?

2. YT0 TaKoe «OKM3HEHHAsl EMKOCTh JIETKHX»?

3. Kak npoBepuTs, focTarouna iy Juis Bamiero opranuszma JKEJI, u3amepenHas cnupomer-
pom?

4. O yeM MOT'YT ITOBeJIaTh MTOJyYEHHbIE IKCIIEPUMEHTAIBHO NTOKA3aTeIH MOIITHOCTH BI0Xa
U BbIIOXA?

5. KakoB MexaHM3M yCUJICHHS JbIXaHUS MPU MBIILICYHOM Harpy3ke?

6. KakoBbl MexaHH3MBI BIUSHHS HA YaCTOTY U TUIYOWHY JBIXaHUS 3aJIEPKKU JIBIXaHHUS H
TUIEPBEHTUIIALNN?

3ansaTtue 23
PaGora 63 [IneBMorpagusi B mokoe 1 nocJje pusn4yeckoil Harpy3Ku
[TaeBMorpadus — 310 rpaduueckas perucTpaius IbIXaTeIbHbIX ABUKCHUH.
JIpIXaTebHbIe IBHKSHHS 3aITICHIBAIOT C TOMOIIBIO0 THEBMOTPadoB. BOIBIIMHCTBO U3 HUX
PETUCTPUPYET IKCKYPC TPYAHOM KIETKH, U3MEHEHHS €€ OKPYKHOCTH NpH AbixaHuu. EcTb mpu-
0ophI, GuKCHpyIONTHe KoJeOaHus TaBJIECHUS B Tpaxee, HOCOBOW M POTOBOM MOJIOCTH U TIJIEBPATb-
HOU LIETIN.
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OnwuceiBaeMblii 31ech MHeBMOrpad mpeaHasHaueH AJIs 3alUCH U3MEHEHUH OKpPYXHOCTH
TPYIHOU KJIETKU MPH BAOXE U BhI0oXE. OH COCTOUT U3 BOCIIPUHUMAIOIIEH YacTH (JaT4yuKa) U 3a-
NUCHIBAIOIIETO YCTPOMCTBA, CBA3b KOTOPBIX OCYIIECTBIISETCS C TIOMOIIBIO ITHEBMAaTHUECKOM Tie-
penaun. /laTunkoM sIBIsieTCS pe3MHOBAasi MaH)KeTa, HaKJaibIBaeMasi Ha TPYAHYIO KJIETKY U 3aro-
HsieMasi BO3JIyXOM. 3allMChIBaIOIIEE YCTPONCTBO MPEACTABICHO KallCy10i Mapes ¥ nUIIyIuM pbl-
yakkoM. Karcyna Mapest — 310 kpyriias MeTajuinuecKkas yalieyka, 0JlHa CTOpOHa KOTOPOM 3aTsi-
HyTa pe3uHOBOI MeMOpaHoil. B menTpe MeMOpaHbl yKperieHa JIeTKasi allOMUHUEBAs MOANOPKa
(menoT), mepenaromas KojebaHuss MeMOpaHbl Ha PHIYaKOK ¢ MUCUYUKOM. [Incunk momkeH ObITh
YCTAHOBJICH TOPU30HTAIIBHO.

[Tonydaemas 3anuch bIXaTeNbHBIX JBH)KEHUH, Ha3bIBaeMasi THEBMOTPAMMOMN, UMEET BUJL
KPHUBOH, IOABEM KOTOPOU COOTBETCTBYET B/IOXY, & CHI)KEHHE — BBIIOXY. AMIUIUTY/]a KPUBOH OT-
pakaeT ri1yOuHY AbIXaTeNbHBIX ABH)KEHUH, a CKOPOCTh CMEHAEMOCTH €€ 3yOII0B — YacTOTY AblXa-
HUSL.

B nokoe y B3pocioro yenoBeka 4acToTa AbIXaHuil paBHsaeTcs 16 — 18 B MUHYTY; y JTIOACH,
($u3nUeCKr TPEHUPOBAHHBIX, OHA MEHBIIIE.

Leab paboThi: 03HAKOMUTHCS C METOUKOM MHEBMOTpaduu; UCIOIb30BATh €€ B IKCIIEPU-
MEHTE /ISl BBISIBJICHUS BIMSIHUSA (PU3NYECKON HArPy3KH HA XapaKTep JbIXaHHs.

Martepuanbl u 000pyaoBaHue: MHEBMOrpaduyeckas ycTaHOBKa (THeBMOrpad, MITaTuB,
kumorpad). MccnenoBanue mpoBOAUTCS HA YETIOBEKE.

Xoa padoThl. YCaKUBAIOT UCTIHITYEMOT0 OOKOM K CTOITY, Ha KOTOPOM PAaCIONIOKeHa THEB-
Morpaduveckas yCTaHOBKA. Y KPEIHUTh Ha TPYJHON KJIETKE HCIBITYEMOTO0 MaHKETy H 3aI0JIHUTh
ee BO3yxoM. Pe3suHoByI0 TpyOKY, OTXOMSIIYIO OT MaHKEThI, COEIMHUTH C Kancyioi Mapes. [1po-
BEPUTH, TPOUCXOIUT JIH IBHKCHHE MMCYHKA TIPU JIBIXaHNH, JJOCTATOYHOE JIX B CHCTEME JaBIICHHE.
Ecnu koneGanusi mucuMKa BBIpaXKEHBI €1a00, CIeAyeT YBEIHUUTh JaBIICHUE WA TPUOIH3UTH K
MIEJIOTY OCh BPAIICHUS PhIUakKa.

[IpuBecT MUCYUK B COMPUKOCHOBEHUE ¢ Oapabanom kumorpada. IIpedynpedoums ucnoi-
myemozo, 4mo oH He 00/19CeH 6UOENb 3aNUCU CEOUX ObIXAMETbHBIX OGUNCEHULII.

3anycTtuTh KumMorpag ¢ MeJUIeHHOW CKOPOCTBIO U 3arucaTh MHEBMOrpaMmy B TeueHue 20
— 30 ¢ mpu CIIOKOMHOM JIbIXaHUH.

ITocne Toro kak 3amuch clienaHa, OTCOEIMHUTh MAaHXKETy OT Karcyiasl Mapes, mpeasapu-
TEJIBHO TepekaB TPYOKY MaH)KEThI BO N30€KaHUE PE3KOTO CHUIKCHUS JIaBJICHHS B HEH.

HcnsiTyemsiit npousBoaut 20 — 30 mpucegaHui, mociie 4ero Kak MoKHO ObICTpee MpHUco-
€IMHUTH TATYUK K PETUCTPAIIMOHHON KarcyJlie U 3armcarh JbIXaHue IOCIie BBITOTHEHHS (hu3nde-
CKOM paboThI.

Pexomengaunu k ogopmjieHHI0 padoThbl. 3apuCOBaTh B MPOTOKOJE OMBITA MTHEBMO-
IpaMMBI B TIOKOE U rociie pu3ndeckoil Harpy3ku. OObsICHUTh MEXaHU3MbI YCUIICHUS JbIXaHUS IPU
¢duznueckoii padore.

Padorta 64 PediekTopHbie BJAMAHHUA HA IbIXaHHE

BHeniHee npIxaHne N3MEHSETCS B COOTBETCTBUH C BO3JICHCTBUSMHI HA OPTaHNU3M (aKTOPOB
BHEIIIHEH cpejibl WM U3MEHEHUSIMHU B CaMOM OpraHu3Me. B 0CHOBe Takoro pearupoBaHus JbIXa-
TEJIEHOW CHCTEMBI Ha M3MEHEHUS YCIIOBHUH JIGKHUT PeIIEKTOPHBIA MEXaHU3M YIIPABICHUS CHCTe-
Moii. HekoTopsle yacTHbIE peieKTOpHBIE PEAKLIUH AbIXaTeIbHONW CUCTEMBI IIPOHAOII0JAEM B 9KC-
NepUMEHTE:!

a) BIUSHUE Ha JIbIXaHUE aKTa TJI0TaHUs;

0) BIMsHUE HA JABIXaHUE Pa3ApaKeHUs CIM3UCTON HOCOBOM MOJIOCTH ITapaMy aMMHAKa;

B) KOOPAMHALIUS JbIXaTeNbHBIX ABMKCHUN TP PEUH, TICHHUH.

Heap padotbl: ¢ moMoIibio MHeBMOrpaduu 3adUKCUpOBaTh U MPOAHATU3IUPOBATH Pe-
(iiekTopHbBIe U3MEHEHHUS AbIXaHUS IPH HEKOTOPBIX BO3AECHCTBHIX Ha OPTaHU3M.

MaTtepuaJjbl 1 000py10BaHHe: TTHEBMOTpaduyeckasi yCTAaHOBKA, CTaKaH C MMUTHEBON BO-
JIOH, pacTBOp aMMHaKa, BaTa, CTpaHHUIla IEYaTHOTO TEKCTA.

Xox padoThl.

a) Peghrexmopnoe usmenenue 0bixauus npu 210MaHuu.
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HacTtpouts perucrpannio nAbIxareiabHbIX ABMKEHUN. [IpennoxkuTe ucnsiTyeMoMy B3STh B
pOT BOJly, HO 6€3 KOMaH/Ibl HE TJIOTaTh. 3allyCTUTE PErUCTPALUIO JbIXaHUS U, 3aPETUCTPUPOBAB
HECKOJIbKO LIMKJIOB, JaiiTe KOMaHy MPOTJIOTUTH BOJY 6 MOMeHm é0oxa. HabmonaTh 3anuchiBa-
€Mble U3MEHEHUS JIbIXaHUSI.

[IponenbiBaTh aHAIOTUYHBIN OMBIT C IIPOTJIATHIBAHUEM BOJIbl 60 8PeMA 6blOOXA.

0) Brusanue Ha Ovixanue pazopasiceHus Ciu3UCmol HoCo80U NOIOCMU NAPAMU AMMUAKA;

PerucrpupoBath IpIxaTenbHbIe ABMKEHHS ¢ MOMOIIBI0 mHeBMorpada. IlogHectu k Hocy
UCIBITYEMOr0 BaTy, CMOUYEHHYIO pacTBOpoM aMMuaka. HabmiogaTh 1 3anucath M3MEHEHUS JIbIXa-
HUs. YOpath Bary. [IpoJoDKUTE 3auCh 1O BOCCTAHOBIICHUSI HOPMAJILHOTO pUTMa JibixaHus. Ha
MTHEBMOTpaMMe CTpEJIKaMUd OTMETUTh HAyaJllo U OKOHYAHUE BO3JICHCTBUS aMMUaKa Ha UCIIBITYe-
MOTO.

B) KoopouHnayus OblxamenbHbIX 08UNCEHUL NPU pedlU, NeHUU.

HacTtpouTs peructpaiuio JpIXaTelIbHbIX IBUKEHUH. 3alUIINTE HECKOJIBKO JbIXaTEIbHbIX
JBUKEHUM MPU CIIOKOWMHOM AblxaHuu. [Ipoomkas 3anuck, MOMPOCUTE UCTIHITYEMOTO IPOYUTATH
BCJIyX Mapy HeOOJIbIINX ab3aleB eYaTHOrO TEKCTA.

JAMHAMHUKY IBIXaHHS MPU EeHUH MOKHO HA0JII0IATH CJIeYIOIIMM 00pa3oM: mocJie pe-
THCTPALUM HECKOJIbKHMX LMKJIOB CIIOKOHHOIO AbIXaHHUA NMPEIJIOKUTE UCIIBITYeMOMY CIieTh
OTPBIBOK JII000T0 MY3bIKAJIbHOI0 NPOM3BeleHus (IeCHU, apHH), IPOA0JIKASL PErUCTPALHIO
AbIXaTeJbHBIX IBHKEHHUIA.

Pexomennauuu k opopmiieHuo padorbl. OGopMUTH TPOTOKOI IKCIIEPUMEHTA, B TYHKTE
pe3yabTaTOB KOTOPOTO B COOTBETCTBUU C TIOCIIEIOBATEILHOCTHIO BBIMIOTHEHHUS pa0OThI 3aPUCYUTE
MOJy4YeHHbIE THEBMOTpaMMbl. OnuiinTe HabI01aeMble U3MEHEHUS JIbIXaHUsl B KOKJOM U3 dTa-
1oB paboThI (ITYHKTHI @, 0, 8) U AailiTe O0BICHEHUE MEXaHU3MOB UX MPOSIBICHUSI.

PatGora 65 Bausinue Ha nbixanue u30biTka B KpoBu CO2 M NpOM3BOJILHOI rHNIEPBEH-
TWISUMHU JIETKHX

Buemrnee gpixanue, mpexae BCEro, 00ecrneynBaeT MOCTOSHCTBO ra30BOT0 COCTaBa allbBEo-
JISIPHOTO BO3/1yXa, a Yepe3 HETo, BIIUSS Ha Ta3000MEH MEK/TY aIbBEOJISIPHBIM BO3/TyXOM U KPOBBIO,
MOJJIEPKUBAET HOPMAJIBHOE COJIEpKAHUE B KPOBHM KUCJIOpPOJAA U JIBYOKHCH yriepona. CooTBeT-
CTBEHHO BCAKOE M3MEHEHUE HAIPSHKEHUS Ta30B KPOBHU BBI3BIBAET PEIICKTOPHBIE U TYMOPAIbHBIE
M3MEHEHUS XapaKTEPUCTUK BHEIIHETO JIbIXaHMUSI.

ean pa6oThl: HAOIIOIATH U MPOAHATM3UPOBATH H3MEHEHHUS JIbIXaHUS TTOCIIE TIPOU3BOIIb-
HOM 3aJIep>KKH JbIXaHUs (BbI3BIBACT TUIEPKAITHUIO) W MTPOU3BOJIBHOM THIEPBEHTIIIAINN JTETKUX
(MIpUBOAUT K TMIIOKAITHUN).

Martepuanbl 1 000opyaoBaHue: MHeBMOTrpadudecKasi yCTaHOBKA.

HccnegoBanue mpoBOIUTCS HA YETTOBEKE.

Xox padoThI.

a) énusiHue Ha ObIXaHue U30bImKa 08YOKUCU Yenepood 8 Kposu

C nmomortrsio mHEeBMOTpada 3anuimnTe Ha KuMorpade KpUBYIO JbIXaTeIbHBIX JBIKEHUN
MIPU CIIOKOMHOM JIBIXaHUH (9UMHO?). He mpekparias 3amucu, UCTIBITYeMOMY Ja€TCsl SKCTIEPUMEH-
TATOPOM KOMaH/a 3aIepKaTh JbIXaHHE Moclie CIOKOWHOTO Bhioxa (Ha 30 — 40 c). 3axepkka JbI-
XaHUs BRI3BIBACT MOBBIICHHE conepxkanus CO2 B KpoBHU (TUTIEPKAITHUIO). 3aMMUCATh JbIXaTEIbHBIC
JBUKEHHSI TIOCJIE €r0 BO30OHOBJICHHUSI U Jjaliee 10 HOPMAIHU3AINH TbIXaHUSI.

0) enusaHUe Ha ObIXAHUE NPOU3BONbHOU UNEPEEHMUNAYUU IESKUX

HactpoiiTe perucrpanuio IbixaTenbHbIX OBUkKeHHH. CHauana 3aukcupyiTe Ha KUMO-
rpade HECKOJIBKO IMKJIOB CITIOKOWHOTO JBIXaHUS, a 3aT€M, MPOJIOJDKAS 3aMMKCh, IPEIOKUTE HC-
MBITYEMOMY CAENaTh 5 — 7 4acThIX U TITyOOKHUX JbIXaTeNbHBIX JBIKeHUN. HabmonaTe u 3aperu-
CTPHUPOBATH MOCIEIYIONTNE U3MEHEHHUS JIbIXaHUs (BILUIOTH /10 BOCCTAHOBIICHUS CITIOKOMWHOTO JIbIXa-
HUSA).

Pexomengauuu k opopmiieHuro padorbl. OGopMuUTh MPOTOKON MCCIEAOBAHMS, B pe-
3yJIbTATUBHON YaCTH KOTOPOTO M300pa3uTh MOYYCHHBIE THEBMOTPAMMBI, OMMCATh HabOI01ae-
MbI€ U3MEHEHHUS XapaKTEPUCTHK JbIXaHUA U AaTh OOBSCHEHUS MEXaHU3MOB UX MPOSIBICHUS.

KoHnTpoJsabHbIe BONpockl
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1. KakoBbl MEXaHU3MBI YCUJIEHUSI IbIXaHUS IPU MBILIEYHON HArpy3ke?

2. IloyeMy NpoUCXOAUT TOPMOKEHUE JbIXaHUS IIPU TJI0TATEIbHBIX IBUKEHUSAX?

3. Onwummre 3BeHbs pe(IESKTOPHOM YT TOPMO3ZHOTO JIBIXATEIBHOTO pediekca mpu BO3-
JeMCTBUU MMApOB AMMMAKa Ha JIbIXaTeJIbHbIE ITYTH.

4. KakoBbl MEXaHU3MBbI BIMSHUS HA YaCTOTY U TIIYOMHY JBIXaHUS 33/ICPKKU JbIXaHUS U
TUIEPBEHTUIISLIMN?

Tema 10. ®u3nos0orusi nuieBapeHust
3anstue 24
Tect «®@u3uonorus apixanus» (10 MuHyT)

Pabora 66 Peakuus ciIroHbI

PoToBas nmosocts siBisieTcs peiiekcoreHHoi 30H0i, obecneunBaromiel Hayaao peduiek-
TOPHOU perynauuu GyHKIUN NHIEBAPUTEILHONW CUCTEMBI.

CuiroHa, urparomas BaXXHyI0 poJib B IIUIIEBAPEHUH, CEKPETUPYETCS TPEMsI TapaMH CIIIOH-
HBIX keJe3 (OKOJOYUIHBIMU, MTOJYEIOCTHBIMU U OABA3BIUHBIMH), @ TAK)KE MHOI'OUHCIICHHBIMU
MEJIKAMH JKEJIe3aMH, PACCESIHHBIMU B CIM3UCTOM POTOBOM NMOJOCTU. OKOJIOYIIHBIE KEJIE3bl Y
YEJIOBEKA COCTOSIT U3 CEPO3HBIX KJIETOK U BBIJCISIOT CaMylo KUAKYIO clitoHy. [lonuentocTHbie
JKeJe3bl CMELIaHHbIEC, HO MPEUMYILECTBEHHO BBIIEISIIOT CEPO3HBIN cekpeT. [lonbpa3pIunbIe ke
JKeJIe3bl CIIM3UCTHIE, COOTBETCTBEHHO, BEIPA0ATHIBAIOT BSA3KYIO CIIOHY. TakuM 00pa3om, CiIroHa,
HaxoJAIIasACs B pOTOBOM MOJIOCTH, IPEICTABIIAET CMECh CEKPETOB BCEX CIIOHHBIX JKEJIE3.

3a cytku MoxeT BoiensaThes 10 1000 — 1500 mu cinronsl. B cocTaB cMelanHON CIIFOHBI
BX0oJ4T BoJa (99,4 %), opranudeckue u HeopraHuueckue Beuiecrsa. OpraHu4eckye BEelecTBa B
CJIFOHE COCTAaBIISIOT B OCHOBHOM (PE€PMEHTHI: aMuIIa3a CIIOHBI, MallbTa3a, JU30IHM (OaKTepuo-
LUAHBIN epMeHT), a Takke MyIMH. MUHepaibHble BELIECTBA CIIOHBI — 3TO PEUMYILIECTBEHHO
coJin, urparoiue 0yhepHyr poJib B pOTOBOH 1mojocTH (OMKapOOHAT HATPUS, XJIOPUCTHIN KaJIHiA,
XJIOpUCTHIM HaTpuil, pocdarsr). Cmemannas ciaoHa umeeT PH B npenenax 5,8 — 7,36. Cirona,
B35iTasi HEMOCPEJCTBEHHO U3 MPOTOKOB, UMEET CIa0O0IENOUHYIO Cpelly, OJIU3KYyI0 K HeUTpasb-
HO#l. Ho B pOoTOBOIi MOJIOCTH CIIFOHA MOJABEPraeTCs MOAKUCICHUIO IPOJYKTaMU JEATEIbHOCTH
MUKpPOOPTaHU3MOB.

Lean padoTsi: onpenenuTs PH CIIOHBI ¢ TOMOILIBIO YHUBEPCATbHON MHANKATOPHOH Oy-
Maru ¥ CpaBHUTH MOJIyYE€HHBIE PE3YJIbTaThl BCEX UCTIBITYEMBIX.

Matepuaabl H 000pyA0BaHHe: TPOOUPKH, BOPOHKH, BaTa, YHUBEpCAIbHAs UHIUKATOP-
Has Oymara.

Xoa padorsl. B npoOupky HaOpaTh CIOHBI (C y4ETOM MOCIEAYIOIUX PadOT 3aHATHS — 710
10 mu1), npopuIbTPOBaTh Yepe3 pEAKUI CIIOI BaThI.

B npo6upky co citoHO# NOrpy3uTh MOJIOCKY HHAMKATOPHOW OyMaru, BHITAIUTh U, CPaB-
HUB I10 OKpacKe CO CTaHJIapTHOM I[BETHOM MIKaJIOH, OonpeaeauTb PH CtoHbI.

Pexomennauum k opopmiaeHuro padorel. Pe3yabTarsl onpeneneHus PH HECKOIbKUX HC-
IBITYEMBIX BHECTH B IIPOTOKOJI, CPABHUTD, C/I€TIATh BHIBOBI.

Pabora 67 Onpenenenne BA3KOCTH CJIIOHBI

Hanuuue B ciitoHe, Kak cMeCH CEKPETOB BCEX CIIOHHBIX jKeJe3, OpraHnYeCKUX KOMITIOHEH-
TOB, IIPEXKIE BCETO, MYUUHA, TIPUAAECT € CIUZUCTOCTD, BSI3KOCTb. JTO MPUBOAMUT HE TOJBKO K
CMauMBaHMIO MUIIHU, HO U 0OBOJAKMBAHUIO MUILEBOTO KOMKA, YTO CIIOCOOCTBYET OoJiee JerKoMy
IIPOIJIaThIBAHUIO.

eab padoThI: onpeaeieHNe BI3KOCTH CITIOHBI.

Martepuanbl 1 000pya0BaHMe: CIIOHA, JUCTUIUIMPOBAHHAS BOJA, CIIUPT, BaTa, BUCKO3H-
METp.

Xoa pa6oTbl. KOHUMK Kanmuiuisipa BUCKO3UMETPa, CHA0)KEHHOTO KPAaHUKOM, MTOTPY3UTh B
COCYJl C IMCTWIMPOBAaHHOM BOJIOM. OTKPBITh KPAaHHUK M Y€pe3 MYHIIITYK 3acocaTh BOJBI B Ka-
NWUIAP 10 HYJIEBOM OTMETKHU. 3aKpbITh KpaHUK. BTOpoil kanwisip BUCKO3UMETpa MOTPYy3UTh B
CJIIOHY U HaOpaThb €€ TakXe 70 HyJIEeBOH pUCKH. BUCKO3UMETp MOJOKUTHh HA TOPU30HTAIBHO HA
CTOJI, OTKPBITh KPAaHUK U, CO3/[aBast pa3psHKEHUE Yepe3 MYHAITYK, T0OUTHCS MepeMEIIeHUs BObI
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B IIEPBOM Kanmwuisipe 10 oTMeTkH «10» Ha ero rpagyupoBke. [Ipu 3TOM CTOJIOUK CIIOHBI BO BTO-
POM Kanmujuisipe MePeMeCTUTCSl Ha 3HAUUTEIIbHO MEHbIIIee PACCTOSHUE, KOTOPOe cienyeT 3aduK-
cupoBaTth. PaccTosinue, Ha koTopoe nepemectuinack Boja (10), pazaenuTs Ha YUCIIO JIeTICHUH, CO-
OTBETCTBYIOLIUX MEPEMEIICHUIO CTOIONKA CIIOHBI. YacTHOE OT JIelIeHHsl ¥ €CTh MOKa3aTellb Bs3-
KOCTH MCCJEAYEMOU KUIKOCTH.

PexoMeHaanuu Kk opopmiieHuI0 padoTsl. B mpoTokose onucaTh METOAMKY pabOThI, 3a-
(UKCUPOBATh Pe3yNbTaThl HECKOJIBKUX MCCIIEIOBAHUN, 000OIIUTD.

PaGora 68 BrisiBjieHHe ONTUMAJIBHBIX YCJIOBHUIA 1eHCTBUS aMUJIA3bI CIOHbI

B cnione coxepxarcs aMuIoIMTHYECKHE (EPMEHTHI — amuiia3a U MajibTaza. Ontumym
JNENCTBUS aMujIa3bl U MajbTa3bl HAXOAUTCA B Mpe/esax HeMTpanbHON peakluu cpebl PU HOP-
MasabHOU Temneparype tena (mpu 37 °C).

Heab padoThl: U3YYUTH YCIOBUS ACUCTBUS (DEPMEHTOB CIIOHBI U YOSAUTHCS B TOM, YTO
nepeBapruBaHUe YTIEBOJOB CIIOHOM — mpoiecc pepMeHTaTUBHBIN.

Matepuajbl U 000py10BaHMe: TEPMOCTAT UM BojsHas OaHs ¢ Temieparypoi 37 — 38
°C, CIIUpTOBKA, IITATUB C MPOOMPKAMHU, MEPHbIC MMUTIIETKH, CIIOHA YeloBeKa, 1 %-HbIi pacTBOp
BapeHoro kpaxmaina, 1 %-Hblil pacTBOp ChIPOro Kpaxmaja, pacTBop Hoja wiu pactBop Jlrorosns,
peaktuB ®emmnra, 0,5 %-ueiii pactBop HCI, makmycoBas Oymara, crexnorpad, jgex uim xoJo-
JTWIIBHUK.

Xoa padorsl. CoOMpPArOT CITIOHY, BBITYCKasl €€ 4epe3 BOPOHKY B mpobupky. s mocra-
HOBKH OIIbITa HE0OX01MMO okoj10 10 mut cimronbl. HymepyroT mpobupku, CTaBAT UX B IITATUB U B
KKy POoOMPKY OTMEPHUBAIOT 10 1 MJI ciitoHbL. 3aTteM B 1-10 mpoOupky nodasistor 3 mi 1 %-
HOT'0 PacTBOpa BApEHOI'0 Kpaxmasa; 2-10 NpoOUpPKy HarpeBaroT Ha CIUPTOBKE J10 KUIIEHUS, OXJIa-
XKAarT u 100aBmstoT 3 Mit 1 %-HOTO pacTBOpa BapeHOIro Kpaxmalia; B 3-10 mMpoOUpKy T00aBIISIOT
0,5 %-ns1it pactBop HCI 10 mosiBiaeHUs: CTOMKOrO OKpamuBaHUs JakMycoBoi Oymaru u 3 mu 1
%-HOrO pacTBOpa. BApEHOTo Kpaxmama; B 4-10 nmpoOupky no0apisoT 3 mi 1 %-Horo pactBopa
CBIPOTO Kpaxmaia ; B 5-10 npoOupky a06asisitor 3 mi 1 %-HOro pactBopa BapeHOro Kpaxmania.
[TepBble ueTbipe MpoOHpKH MoMemaoT Ha 30 MUH a TEPMOCTAT WK BOJSHYIO OAaHIO IIPU TeMIIe-
parype 37 — 38 °C, 5-10 npoOUpKyY CTaBAT B XOJIOAWIBHUK MK B cOCy]l co JbaoM. Yepe3 30 Mun
COJIEP’)KMMOE BCEX MPOOMPOK JAENAT HA JABE YacTH (U1 YEro HyMEpYIOT ellle MATh NPOoOUpPOK) U
UCCIIEIYIOT Ha HaJMYue Kpaxmaia u caxapoB. Cozaepkumoe NpoOUpoK, B KOTOPBIX PUCYTCTBYET
KpaxmMaJ, rpu jo6aBieHun 1 — 2 xamens pactBopa Jlroromns npuodperaer cunuit 1set. [lpu mo-
0aBJICHUM K COIEP)KUMOMY NPOOHPOK peakTuBa DennHra U HarpeBaHHU UX 10 KUIICHUsI ompese-
JSIOT HAJIMYUE TIPOCTBIX CaxapoB, T.€. MPOJYKTOB paclIelyieHusl Kpaxmaia GepMEeHTaMu CIIIOHBI.
[Tpy HamU4MU NPOCTHIX CaxapoB COJEPKUMOE MPOOUPKH OKpALIUBAETCS B OypO-KpacHbIH LIBET.

Pexomennauun k opopmienuio padornl. [locie 3aHeceHus! B IPOTOKOJI METOIUKH pa-
00THI cocTaBbTE TAOIUIy U BHECUTE B HEE pe3yJbTaThl 3KkciepuMenTa. [loa Tabnuneit pe3ynbra-
TOB JlaiiTe 0OCYKJIEHUE UX U BBIBOJIBI.

Tabnuua 10 Pe3ynbraTsl ONBITOB

LBeT conepxxumoro

Cogepxumoe mpoOUpoK t°C pH

IIpoba ITpoba
JIrorons Denunra

No mpoOupoK
(dhepMeHTa
3aKIIOueHNE

Hanmnume

1 mu cironsl + 3 MJ Bape-
HOT'0 Kpaxmaia

1 ™MI [OpOKHUMSYEHHOU
2 CITIOHBI + 3 MJI BapeHOTO
KpaxMaja

1 M cimronsl + 0,5 %-HbIi
3 pactBop HCI + 3 mut Bape-
HOTO Kpaxmaa
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4 I mn citoHbl + 3 MJI ChI-
poro Kpaxmania

5 1 mu1 ciroHbl + 3 MIT Bape-
HOTO Kpaxmaia

KoHTpoJibHbIE BONPOCHI

1. Kakyro posib Urpaet ciroHa B polecce MUIeBapeHus?

2. Yem oTiIM4aeTcsl CIOHA, BhIIENIsIEMasi pa3IMYHBIMU CIFOHHBIMH JKeJe3aMu?
3. Kakwue ycnoBus He0OX0IUMBI [T JEHCTBUS (PEPMEHTOB CIFOHBI?

4. KakoBa peryJsiius CIFOHOOT/ICTICHUS?

3anatue 25-26
Pa6ora 69 Onpenenenne KMCIAOTHOCTH KeJTyI0HYHOT0 COKA
3a CyTKHM y 4eJoBeKa BhIACISIETCA 2 — 2,5 J1 &KeNyI0YHOTro coKa. BakHbIM KOMIIOHEHTOM
€ro SBJSICTCS COJISTHAs KUCIIOTa, BhIpabaThIBacMasi MaprueTaIbHBIMU (OOKJIaJOUHBIMH) KICTKAMHU
KEIYOYHBIX jKeTie3. BbICOKast KHCIOTHOCTD KETYI0YHOTO COIEPKUMOT0 Heo0X0[uMa A7k MHO-
TUX MPOIECCOB, MPOTEKAIOIINX HE TOJIBKO B MOJOCTH KETyJIKa, HO U KayJaJibHee B MHUIICBapH-
TEJNHLHOM KaHaJe.

B xemy1ouHOM COKe pa3inyaroT CBOOOIHYIO COJISTHYIO KHCJIOTY, CBSI3aHHYIO U OOINIYIO.
[TpoGoit Ha JlakMyC MOXXHO YOSIUTBHCS B KHCIOW PEAKIMH KEIYIOYHOTO COKa (CHHHU JIAKMYC
KpacHeeT B Kucjou cpene). [Ipoboit Ha KOHTO OMpeeNsioT HaTMYue CBOOOTHOM COJITHOW KHC-
noTel. Ho B KiIMHUKE TpeOyeTcst 3HaTh KOHKPETHOE COJICPKAHUE KUCIIOTHI B COKE.

[Ipocreiimmii METOX OyYEHHUs IIOKA3aTeNIel KUCIOTHOCTH — 3TO TUTPOBAHUE OIIPEIEIICH-
Horo oobema coka 0,02 u pactBopom NaOH nipu cooTBETCTBYIOMIMX UHANKATOpax. KuciotHocth
BBIPAXKaeTCsI B YCIIOBHBIX €/IMHULIAX, @ UMEHHO, 8 M Wel10YU, Noueowel Ha HeUmpaiusayuio Kuc-
aomut 8 100 mn yenvHo2o coka. B 3TUX enuHUIIAX HOpMaIbHbIE TOKA3aTENU KUCTIOTHOCTH TaKHe:

O6mas xuciorHocts — 40 — 60

CBobosanas kuciora — 20 — 0

Ceszannas xkucnora — 10 — 20

Matepuajbl 1 000pyA0BaHHe: xeTy104HbIN cok, 0,02 H NaOH, cunue nakmycoBble Oy-
MaXKH, UHAUKATOPHI ((peHompTanens u AMMETHIaMHI10a300€H3071), KOI004YKH Ha 50 MJI, MUTIETKH
IpagyupOBaHHbIE, OIOPETKU

Xoa pa6otsl. [l onpeneneHus KUCIOTHOCTH JKeITyI0YHOT0 coka HabuparoT B Kooy 0,5
MJI KeJTyJOYHOT'O COKa U TUTPYIOT ero u3 6ropetku 0,02 H pactBopom NaOH B npucyrcTBuun un-
TUKaTopoB — (peHondranenHa u aumerunamuaoazooensona (1 — 2 xamwm 1 % cnuproBoro pac-
TBOpa). [losiBIEeHNE COTOMEHHO-KEITOT0 [[BEeTa B3aMeH HaOIr01aBIIerocs PU BBEJICHUN UHIHKA-
TOpPOB, YKa3bIBa€T Ha HAJUYUE B JKEIYJIOUHOM COKE C80O0OHOI CONAHOU Kucaompl (OTMEUAIOT
KOJIMYECTBO ILEJI0YH, MolIeIel Ha TuTpoBanue). [lpu ganpHeieM ocTOPOKHOM NMPUIIMBAHUH
IIEJIOUH 10 KaIUISIM COJIOMEHHO-KENTasi OKpacka IepexoauT B kpacHyto. KoinuecTBo nspacxozo-
BaHHOM IIEJI0YH XapAKTEPU3YET 00u4YI0 KUCAOMHOCH b KETyTOUHOT0 coka. C6A3annan KUCI0Ta
OTIPEIETISICTCS TI0 Pa3HOCTH OOIIEH KUCIOTHOCTH M CBOOOHOM KUCITIOTHI.

Pexomennauum k ogopmieHuro padorbl. [lonydeHHble pe3ynbTaThl TUTPOBAHUS 3aIH-
caTh B MPOTOKOJIE, CPABHUTH C (PU3HOIOTHUYECKON HOPMOM, C/IeTaTh BBIBOJ.

PaGora 70 BrisiBjieHHe ONTUMAJIBHBIX YCJI0BUH el CTBHS NENCUHOB

3a CYTKM y 4YeJIOBeKa BbIAeNseTca 2 — 2,5 1 )KelyJo4Horo coka. OCHOBHBIMUA KOMIIOHEH-
TaMH KeJTyJJOYHOTO COKa SIBJISIOTCS: COJISTHAasi KMCJIO0Ta, HE00X0AUMas JUIsl CO3/1aHUsl ONTHMANIb-
Horo 3HaueHus pH cpensl, u mpoTeonuTuieckue PepMeHTHI (TIETICHHBI, TACTPUKCHH, peHHIH). He
MeHee 95 % IMpOTEONUTUYECKON aKTUBHOCTH JKETYJA0YHOTO COoKa 00ecreyrBaeTcs eNCUHAMHU |
ractpukcuHoM. Kpome 3T0ro, B JKelTyJOYHOM COKE UMEETCs JIUMa3a, pacIlerIsonas sKUphl.

Lesab padoThI: U3YyYUTDH YCIOBUS ACUCTBHUS (PEPMEHTOB JKEIYIOUHOTO COKA.

Martepuanbl u 000pyaoBaHMe: BOJsSHAs O0aHs UM TEPMOCTAT, CHUPTOBKA, IITATHUB C IPO-
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OMpKamu, MUHIIET, HATYPaIbHBIN JKETyJOUYHBIA COK, GUOPHH WIIM MBIIIIIBI JIATYIIKU (JTy4Ilie Ba-
penbie), 0,5 % pactsop HCI, 0,5 % pactBop NaHCOs3, crexiorpad, 1akmycoas Oymara.

Xona padorel. HymepyroT 4 npoOupKy ¥ HaIMBAIOT:

B 1-10 IpoOUpPKY — 2 MIT J)KETyI0YHOTO COKa;

BO 2-10 — 2 MJI )KEIyJIOYHOTO COKA U KUIISATAT €€ Ha CIUPTOBKE;

B 3-10 — 2 MJI )KEITyJIOYHOT0 COKa U JOOABJISIOT PaCTBOP COABI JI0 MOJIYUYEHHUS CIIa0oIIe10u-
HOW peakluu (O CHHEBATOT0 OKPALIMBAHUS KPACHOM JaKMYCOBOI Oymarmu);

B 4-10 — 2m1 0,5 % pactBopa HCI.

B 5-10 — 2 MJI JK€NyI0YHOTO COKa.

Bo Bce mpoOupku kiaayT onuHakoBoe komuectBo ¢udbpuna (0,1 — 0,3 1) 1 momemarot Ne
1 -4 na 30 — 40 MuH B BOJsHYIO 0aHIO WK TepMocTat npu temneparype 38 °C, a Ne 5 — B crakan
CO JIBJOM.

[Tocne nukyOaruy NpoOHPKU U3BICKUTE U3 TEPMOCTATA U CO JIbJIA M ONPEICIUTE, KaK U3-
MEHWJINCH KyCOukU (puOpHrHA BO BCeX MPOOUpPKaxX

Pexomennaunum k opopmiiennio padotsl. [locie opopmiaeHns METOAMYECKON YaCTH pe-
3yJbTaThl ONBITA 3aHECUTE B TAOIHILY, IPOAHATTUZUPYNUTE X U CAETaiiTe BHIBOIBI.

Tabnuna 11 Pe3ynbTarsl onbITOB

> 0
) S
= o & ®dusnyeckue =
'8 | Conmepxumoe mpoOUpoK 5 5|t°C | pH U3MEHEHUS C 5
e
= % z OesKoM 2
ol L <
Z T & ™

1 2 MJI 5)KeTTyJJOUYHOTO COKa + OeNoK

2 2 MJI IPOKUIISTYEHOT' 0 HKETYJOUYHOTO COKa +

Oenox

3 2 MJI HEUTPATU30BAHHOTO >KETYIOYHOTO

coka + 0enok

4 2 mi 0,5 % pactBopa HCI + 6emnok

5 2 MJI 3KeTyJOUYHOTO COKa + OesoK

KoHTpoJibHBbIE BONIPOCHI

BcenoMHHTE CTPOCHHE JKEITyTOYHBIX XKEIIE3.

KakoBo 3HaueHue COJITHOIN KUCIOTHI B IPOLIECCE MUILEBAPEHUS?

KakoBa HopMa 00111eii, cBOOOIHOM U CBSI3aHHOM KMCIOTHOCTH JKEITYI04YHOTO coKa?
Kakue pepMeHTHI cosiepikarcs B JKeNyI04HOM COKE U KaKOBO UX JIeHCTBHUE?
KakoBbl onnTUMasbHbIE YCIOBUS JEHCTBUS IIETICUHOB?

AR

Tema 11. O0MeH BemecTB M 3Heprum. TepmMoperyasnus
3anstue 27
Tect «IIumeBapenne» (10 MuHyT)

Padora 71 CocTaB/ieHHe NMILEBOr0 PALlHOHA M PACYeT JHEPreTHYecKoro 6ajanca op-
raHuzma

Ilesb: HAYYUTHCS COCTABIATH CYTOUHBIM MUIIEBOM PAI[OH C YY€TOM OCHOBHBIX KpHUTE-
pHEB pallMOHAILHOTO MUTAHUS.

O0opynoBanme: KanpKynsaTop, Tabnuna xuMm. CocTaBa M SHEPreTHUECKOW IIEHHOCTH -
HIEBBIX MPOTYKTOB.

Teopernyeckas 4acThb:

OO6mwmit 0OMeH — (haKTUYECKHE SHEPTOTPAThI, COBEPIIAEMBbIC YETIOBEKOM 3a AMHUILY Bpe-
MEHHU.

OcHOBHOI 00MEH- OOMEH BEIIECTB B CTAaHAAPTHBIX YCIOBHUSX.
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[InieBoi paMoH JOJKEH BKIIKOYATh:

1. HeoOxoaumble muTaTelIbHbIE BELIECTBA, 0OECIIEYUBAIOIIUE CTPOUTEIIbHBIC, YHEPTE€TH-
4yeckue, 0OMEHHBIE MPOIIECChl OPraHUu3Ma.

2. IlpaBuiibHOE pacmpeieneHue MUy B TeueHue aus. [IpuHuMaTe nuiy peKoMeHyercs
gyepes Kaxple 3-4 yaca, IpHU 3TOM 3aBTPaK JODKEH COCTABIATH 25% CYTOUHOTO pamuoHa, 00es
45%, nany wau nonaHuk 10%, yxun 15%.

3. B mepByro MoJIOBUHY JHS OCHOBY pallMOHA JIOJDKHBI COCTABIISATH OJI0OJa M MPOTYKTHI,
Ooratble OeTKaMu, a BO BTOPOM MOJIOBUHE JIHSA- MOJIOUHBIE U OBOIIHBIE. [Ipr 3TOM B CyTKH HE00-
xoaumo nosrydats 100-110r 6enkos, 60-80r xxupos, 400-500r yriaeBoaos.

4. DHeprosarpaTbl COOTBETCTBOBATH SHEPTOEMKOCTH MOTpedIiseMoil muuiy. 1 r 6enka win
yrieBoja rpu pacnazae naet 4,1 kkan (17,18 klx), 1 r xupos - 9,3 kkain (38,9 x/Ix). (1 kan - 4
M)

Xon paboThI:

1. SDHEPI'OITIOTPEBJIEHUE OPI’AHU3MA.

3anoyiHUTE TaONHILYy JUIsl CBOETO OpraHu3Ma Ha OJUH JICHb.

2. DHEPT'O3ATPATBI OPTAHU3MA,

Omnpenenure sHEpreTUUECKUE TOTPEOHOCTH OPraHU3Ma B TEUCHUE JIHS.

CpaBHUTE CyMMBbI MOTPEOIIEMbIX M pacxoayeMblx Kajgopuil. CooTBeTCTBYIOT Ju Bain
sHepronoTpedienus: Bamum sneprozarparam? Uto 6b1 Bbl X0Te€nu U3MEHHUTHh B CBOEM PaIlOH?
Kak >t n3mMenenus OyayT criocoocTBoBath nojaepkanuto 30XK?

3. OIIPEJIEJIEHME SHEPTETUUYECKHX ITOTPEBHOCTEN OPI'AHU3MA.

1. Paccuuraiite HOpMy OenkoB (NO) Ha cyTku Juid Bawero opranusma. s aereit ot 3-15
JIET OoHa cocTaBiigeT 2,5 r Ha 1 Kr Beca.

Mo éec (M) ke, No =2,52*M= F

2. Paccuwuraiite HopMy OenkoB (Ny, Nik) Ha CyTKH, €CIH KUPOB OPraHU3My HEOOXOIMMO
CTOJIBKO-K€, CKOJIbKO OEJIKOB, YTJIEBOJIOB B 4 pasza OoJbIIie.

Note= No= e Ny= No*4= e

3. PaccumraiiTe SHEpreTHYECKYIO IIEHHOCTh TPeOyEeMBIX OPTHU3MY BEIIECTB.
benku Q6=N6*4.1= KKaJ

Kupst Qx=Nx*9.3= KKaJ

VYraeBoasl Qy=Ny*4.1= KKaj

O61iee ynciao Kkajl Heo0X0IMMOE MOEMY OPraHU3MY COCTaBIISET:

Cymma Q=006+ Qoc+Qy= KKa

4. Onpenenute CpeHUE BETUYMHBI DHEPro3aTPaT 3a JI€Hb: pacCUUTANTE CPEAHIOI HE0O0-
XOJIMMYIO BallleMy OpraHU3My BEJIMUMHY SHEPTreTUYECKUX TPAT B TEUEHUE JHS:
Cymma OO= (Cymma Q+Cymma 1 )/2= KKaJl

3ansaTue 28

Padora 72 U3mepenne TemnepaTypsl Teja

esab padoThl: U3MEPUTH TEMIIEPATYPY TETA

TemnepaTypa Tena yeaoBeka OCTOSIHHO MOJAEPKUBAETCS Ha ONPEACIEHHOM YPOBHE,
U €€ U3MEHEHHUE YacTO SBJISETCS BaKHBIM MOKA3aTEeJIeM COCTOSIHUS 3/10pOBbs uenoBeka. 13-
MepeHHe TeMIIEpaTyphl Tejla YeloBeKa MPOU3BOAT B PA3IMYHbIX ToUukax. OObIUHO €€ h3Me-
PAIOT PTYTHBIM MEAUIIMHCKUM TEPMOMETPOM B MOAMBIIIEYHON BIIaIMHE, POTOBOI MOJOCTH U
pekranbHo. [loka3anus TepMoMeTpa B ONpeAeIEHHBIX MPEAEIax 3aBUCAT OT BPEMEHU U3MeEpe-
HUS TeMIIepaTyphl.

OOopynoBanme: pTyTHbIE MEAUIIMHCKUE TEPMOMETPBI, AHTUCENITUYECKHE PAaCTBOPHI
JUTSL A€3BUH(PEKIINU METUIIMHCKUX TEPMOMETPOB, ceKyHioMep. OOBEKT UCCael0BaHus — Ue-
JIOBEK.

IIpoBenenune padoTbi: MeIUIMHCKUI TEPMOMETP CTPAXUBAIOT U MOMEIIAIOT B MOJ-
MBIILIEYHYIO BriaguHy Ha 30c. 3anuceIBalOT MOKa3aHUS U CTPSXHUBAIOT CHOBA. IIponomxaror
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PETUCTpAIMIO TEeMIIEPaTyphl TAKUM ke o0pa3om yepes 1; 1,5; 2; 2,5; MUH U Tak 70 TeX MOp,
MOKa MOKa3aHus TepMOMETpa He OyAyT MocTosHHbIMU. OnpeenuB He00X0AUMOE BpEMS 13-
MEPEHHUS TeMIIepaTyphl B MOAMBIIICUYHON BIAAWHE, NC3HHPHUIIUPYIOT TEPMOMETP B aHTHCEI-
TUYECKOM PAcTBOPE U U3MEPSIOT TEMIIEPATypy B pOTOBOM MOJOCTHU. J[J1s1 3TOT0 KOHEIl TepMO-
METpa, 3al0JHEHHBIH PTYThIO, MIOMEIIAIOT MOJ SA3BIK U 3aKpbIBatoT poT. Ilocie 3toro He-
CKOJIbKO pa3 (3 — 4 paza) mponoJacKMBalOT POT XOJOJHON BOAOH M MOBTOPSIOT U3MEPEHHE
TEMIIEPATYPHI B POTOBOM MOJOCTH.

Odopmiienue mpoTokoJia. [1o pe3ynbraram uccieoBaHUs MOCTPOTEe rpaduk moka-
3aHMI PTYTHOTO TEPMOMETPA B 3aBUCUMOCTH OT BPEMEHH U3MEPEHUSI.

Pa6ora 73 UcciienoBanue noTooTae/ieHUs y YeJ0BeKa

Xopa padotsl: MccienytoT NOTOOTAENEHUE YETI0BEKa U TEMIIEpAaType NOMELIEHUS B Te-
yenue 15-30 muH. J{7151 3TOr0 onpeesnsoT Maccy Tejla U OCie BHICBIXaHUS CIIUPTOBOIO pacTBOpa
fio/1a, KOTOPBIM CMa3bIBAIOT PA3IMYHBIC YYACTKH TeJa, HA HUX PUKCUPYIOT KYCOYKH XJI009aTo0y-
Ma)KHOW TKaHH, IPOIMUTaHHbBIE pacTBOPOM Kpaxmaia. Uepes 15-30 MUH BHOBB ONPEAETSIOT Maccy
TeNa U CyaaT 00 MHTEHCUBHOCTH MOTOOTAEJIEHUIO 110 U3MEHEHUIO OKPAaCKU KYCOYKOB TKaHU. 3a-
TEM UCHBITYEMOI'0 IIOMEILIAIOT B TEPMOKaMEPY U 00CIIEYIOT.

Tema 12. ®u3nos10rus BuIICJICHUS
3anstue 29
Tect «O0MeH BelecTB U YHepruu. TepMoperyasus

PaGora 74. U3yuyenue GpyHKIMOHAJIBHOIO 3HAYeHHS NMo4YeK. Pemienue 3agau

[Toukw, Jierkue, )KemyI09HO-KUIIICUYHBIH TPAKT U KOXKa OTHOCSATCS K OPraHHBIM CUCTEMaM
BBITMIOJHSIOUINM BBIJIEIUTENbHYIO (QYHKIIUIO, 3aKIIOYAIOIIYIOCS B BBIBEICHUU M3 OpraHU3Ma KO-
HEYHBIX ITPOYKTOB 0OMEHA, Uy>KEPOIHBIX BEIIECTB M H30BITKA MUTATSIHHBIX BEIICCTB. [ TaBHBIM
BBIJICTIUTENILHBIM OPraHOM SIBIISIFOTCS ITOYKH.

CtpoeHue nouku

CtpykTypHO-GYHKIIMOHATBHAS €AMHUIIA IOYKH — HEPPOH, COCTOUT U3 COCYAUCTOTO KITy-
6ouka (50-100 kanuUIAPOB) ¢ ABYCTEHHOW KaICYJIOU, MPOKCUMAIBHBIX U TUCTATBHBIX U3BUTHIX
KaHaJbIEB, BOCXOSIIET0 M HUCXOISIIEro OTAeNO0B netiu [ ense, coouparenbHoi TpyOouku. Paz-
JMYal0T KOPTUKAJIbHbIE HE(PPOHBI: cyneppuiaibHble HePPOHBI (MMEIOT MOBEPXHOCTHO PaCIo-
JIO’)KEHHBIE B KOpE KIIYOOUKH, Hanbosee KOPOTKYyIo netTiro ['ense) u 6oaee MHOTOYUCIIEHHBIE UH-
TPaKOPTUKATHHBIC HE(POHBI, BHITIOIHSIONINE OCHOBHYIO POJIb B MpoIeccax yiIbTpaduiIbTpaluu
peabcopOiuu u cexkperuu Moun. FOkctamenymisipabie (0kono 15%) — UMEIOT JUIMHHYIO TETII0
['enne, kotopas riry00KO MPOHUKAET B MO3TOBOE BELIECTBO MOYKH.

OcHoBHast PyHKIIMSI- KOHIIGHTpUpPOBaHUE U paszBeeHue Mouu. OCHOBHbIE (YHKIIUH He-
¢dpoHa: ki1yOouKoBast pUIIbTpalMs, KaHalIblieBas peadbcopOLus, KaHaIbIeBasi CEKPEeLUs U CUHTE3
OMOJIOTUYECKH aKTHUBHBIX BEIIECTB.

Oco0eHHOoCTH KpOBOOOpAIIeHUs B TOYKaX

[IpuHOCsAmas B K1y0OoueK KpOBb apTepuoiia Mo JUAMETPy HIMpe, YeM BBIHOCSINAS apTe-
puoia. [llupokuit mpocBeT MPUHOCSIIEH apTePUOIIbI, KOTOpas pacraaaeTcs Ha KITyOOUKOBbIE Ka-
NWUTISPHI (IEPBUYHAS KAMWJUTSIPHAS CETh ), IIO3BOJISET MOJACPKUBATH B KAMMIUTSIpaX KIIyOOUYKa BbI-
COKO€ JIaBJIEHUE KPOBHU. DTO J€JaeT BO3MOXKHBIM MOJJAEPKUBAaTh HA BBICOKOM YpPOHE IPOIECC
dbunbpTpanuu. BeiHOCAIas apTeprona pacnagaeTrcsi Ha KanuUIsaphl, pacloloKeHHbIE BOKPYT Ka-
HaJbIEB (BTOpUYHAS KaWJUIAPHAS CETh), TaBJICHUE B KAaTMJUIAPAX HU3KOE, ITO MO3BOJISET y4acT-
BOBaTh B Mpoiiecce peadbcopOiuu. OT BEIHOCSIIMX apTEPUOI OTXOMASAT MPSMBIE COCYIbI, KOTOPhIE
pacmoI0XKeHbI MapalIeIbHO BOCXOAAIIEMY U HUCXOseMy oTaenam netiu [ enne. [Ipsmbie co-
CyZibl 00ECIIEUYNBAIOT KOHIIEHTPUPOBAHKNE U pa3BeneHne Movu. [[1s1 KpoBooOpaimmeHus B moykax
XapaKTepHO: — BBICOKUH ypOBEHb KpOBOTOKA — 1200 MJI/MHH. — ayTOPEryIsius MOYEUHOTO KPO-
BOTOKa B Auana3zoHe 80-180 MM pT CT. — BBICOKHI YPOBEHB MOTPEOISIEMOTO KHUCI0pOoaa. MUOTEH-
Hasl PEeTyJSIUs OCYIIECTBISIETCS 32 CUET COKpateHus win paccrnadnenus MK, aro npuBoaur k
Ba30KOHCTPUKITUU WU Ba30AMJIaTAIlMd KPOBEHOCHOTO COCYy/1a, COOTBETCTBEHHO (3 dexT OcTpo-
ymoBa-beiinuca).



79

QunpTpanus

Kny6oukoBas ¢puibTpanus — nepexos BemecTB (IaCCUBHBIN MPOLECC) U3 IUIa3Mbl KPOBU
KalUIIPOB KIIyOOUKa B OJIOCTh KarcCylbl Yepe3 (GUIbTPalluOHHbIN Oapbep, KOTOPBINA BKIIOYAET
B ce0sl TpU CJI0s: SHJOTENUH KaNuuUIApOB, MOJOLUUTE OOYMEHOBOM Kamcyiibl, 0a3aabHas MeM-
Opana. Uepe3 modeqnslii GUIbTP HE TPOXOAAT: KPYITHOMOJICKYISApHBIE OelikH, POpMEHHBIE 31e-
MeHTbI. Kity6oukoBas ¢puibTpanus 3aBUCUT OT 3¢ (GEKTUBHOTO (GUIIBTPALMOHHOTO JaBJICHUS U OT
1o GUIBTPYIOMIEH MOBEPXHOCTH. JIBIKYIIEH cuioil mporecca GUIbTPAIlUU CIYXKHUT JaB-
JIEHWE KPOBHU B Kanmujuisgpax Kiayoouka (48 MM pT. cT.). OgHako ero 3pPpeKTHBHOCTh CHH)KEHA U3-
3a IPOTUBOCTOALLETO €EMY OHKOTHYECKOTro JaBieHusi, 80 paBHOro 20 MM pT. CT., U THAPOCTaTUYE-
CKOT0 JIaBJIEHUs] B O0YMEHOBOH Karcyie, paBHOro 13 MM pr. ct. OTCro/1a MOXHO BBIYUCIUTH (-
¢dexTrBHOE pubTpanoHHOE AaBieHue: dPpexTuBHOE HUIbTpanroHHOe AaBneHne = 48 — 20 —
13 =15 mm pr. c1. B cytku o6pasyercst 150 — 180 1 mepBuyHOM Moun, 6€30€TKOBOM KUIKOCTH,
MOX0KEN Ha IJ1a3My.

PeabcopOmmst

Kananbuesas peabcopOiiyst — BO3BpAT BEIIECTB U3 IPOCBETA KAHAJIBLIEB B UHTEPCTULIUH, a
3aTeM B KPOBEHOCHOE pycio. PeabcopOupyroTcs Boja, 3IEKTPOIUThI, aMUHOKHCIIOTHI, TIII0KO03a,
MoueBHHa. Bee BeliecTBa B OCHOBHOM peabCoOpOUPYIOTCS B IPOKCUMAJIbHBIX U3BUTHIX KaHAJIbLAX.
B nucTanbHbIX H3BUTHIX KaHAJIbIAX IPOUCXOAUT peadcopOLus BoAbl U MOHOB. Peabcopbuus ocy-
IECTBIIACTCS TIPU TIOMOIIH ITACCHBHOTO TpaHcmopTa (Iuddy3us, ocMoc), IepBUUYHO-aKTUBHOTO
(Na-K-nacoc, H-K-nacoc, Ca-Hacoc) ¥ BTOPHYHOAKTHBHOTO TpaHCIOpTa (CONpsKeHHbIN ¢ Na
TPAHCIOPT aMHHOKHUCIIOT, TTIOK03b1). OOnuraTHas peabcopOuust BOAbI XapaKTepHa Ui TIPOKCH-
MaJIbHOT'O KaHaJIbI[a, CTEHKA KOTOPOI'o IPOHMIIaeMa AJIsl BOAbI 6J1aroiapst HATMUKIO B allMKaJIbHOU
MeMOpaHe SIUTEeNTHATbHON KIETKU aKBarmopruHOB 1-ro Tuna. @akynbraTuBHAs peadbcopO1ms BOIbI
XapakTepHa JJIs AUCTAJILHOTO OT/es1a He()pOHA U COOMPATENbHON TPYOOUKH, SMUTEIUNA KOTOPBIX
npoHunaem Jiis Bojbl B npucyrctBun AJII" (Basonpeccuna). Cexpernus AJII" 3aBucut ot norpeod-
HOCTH OpraHu3Ma B COXpaHEHMH 00beMa KUJKOCTU U MOAJEPKAHNUS OCMOTUYECKOT0 IaBICHUS.

Cexperust

KananbleBas cekpenus peaausyercs 6Jaroapst OCHOBHBIM JIBYM IpolieccaM: epexo/ Be-
IIECTB W3 KPOBU Yepe3 KaHaJbIbl B KOHEUHYIO MOUY (BBIBEJCHHE U3 OpraHM3Ma TOKCUHOB WJIU
IIJIAKOB), BBIJCJICHHE CUHTE3UPOBAHHBIX B KJIETKaX MOYKH BELIECTB (HAIIpUMeEp, PEHUHA, TPOCTa-
[JIaHUHOB, 3PUTPONOITHHA, OpaJlMKMHUHA) B UHTEPCTULIMN U KpoBb. [Iponeccsl cekperuu B oc-
HOBHOM IIPOUCXO/IAT 3@ CUET MEPBUYHOI'O aKTUBHOT'O TPAHCIIOPTA.

MexaHu3M KOHIIEHTPUPOBAHHUS IEPBUYHON MOYH

Pa3BeneHne u KOHIIEHTPUPOBAaHUE IEPBUYHOM MOYM OCYIIEeCTBiIseTCs B netie ['enne my-
TeM paboThl TOBOPOTHO-IIPOTUBOTOYHOTO MEXAHNU3Ma, MPUBOSILIETO K pa30aBIeHHUIO MOYHU B BOC-
XOJIAIIEM oT/ele (aKTUBHBIN TPAHCIIOPT HATPHs1) M KOHLIEHTPUPOBAHUIO €€ B HUCXO/IAIIEM OT/AENe
(maccuBHBIN TpaHCIOPT BOABI). B 3TOM mporiecce yyacTBYIOT BOCXOISIIME U HUCXOSALIUE Psi-
MBI€ COCYJIbI MO3TOBOro BelecTBa. OHM TakXKe SIBJISAIOTCSA YaCThbI0 MHOXHUTEIHHON MOBOPOTHO-
MIPOTUBOTOYHON CHUCTEMBI, O1aroiapsi HEOAMHAKOBOW MPOHUIIAEMOCTH UX CTEHOK JIJIsl BOJBI U OC-
MOTHYECKH aKTUBHBIX BeriecTB (MOHOB Na, K , MoueBUHBI).

OKckpenus

ITo MoueBBIACTUTENHHON CUCTEME KOHEUHAst MOYa MONalaeT B MOYeBOM My3bIph. [103bIB K
MOYEHCITYCKaHUI0 BO3HUKAET MPHU HAMOJIHEHUH MOYeBOro my3bips 6o1ee 300 mi1, 4To 0OBACHS-
eTcs pa3ipakeHHeM MEXaHOPEIETITOPOB U MpoBeieHHeM ad(epeHTHBIX CUTHAIOB B KPECTIIOBBIN
OTJIeJ1 CIMHHOT'O MO3Ta, a OTTY/la MOCTYIJIEHMEM CUTHAJIOB B CTBOJI MO3Tra, TMIOTAIaMyC U KOPY
OonpIuX nonymapuil. g epeHTHbIe UMITYIBCH U3 KOPBI OONBIINX MOTYIIApUI HAIIPABIISIOTCS
K LIEHTpaM MPOU3BOJILHOTO MOYEUCITYCKaHUs (KOpa TOJOBHOIO MO3ra, FMIOTalaMyc, poJoJro-
BaTBII MO3T') U HEMPOU3BOJIBHOIO MOUYEHCITYCKaHUs (CIIMHHOM MO3T). MouencnyckaHue y B3poc-
JIOTO YeNloBeKa MPOMCXOAUT Mpou3BoiIbHO. O0beM KoHeuHoW Mouu paBeH 1,0-1,5 1 B cytku. C
MOYOH 3KCKPETHPYIOTCS MOYEBHMHA, MOYEBAas KHCIOTa, aMMHMAaK, KPEaTUHHH, aMHUHOKHCIIOTHI,
3JIEKTPOJIMTHI, IPOAYKTHI pacnaja OuinupyOorHa, IPOU3BOIHBIE TOPMOHOB KOPbI HAIIIOYEUYHUKOB,
AT, acTporeHbl, KaTeX0JaMHHbI, BUTAMUHBL. B MaTOJOrHUeCKUX ciydasx B MOYE MOSBISIOTCS
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TIII0K03a, OeIKu, OPMEHHBIE IIEMEHTHI.

HeBbinenutenbHple QyHKIIMY TOYKH

DOHJOKpUHHAS (YHKIMS: CHHTE3 KJICTKaAaMH FOKCTarJioOMEepyJsSpHOrO ammapara peHHUHa,
[JIaBHOTO KOMIIOHEHTAa PEHUH-aHTHOTEH3UH-aJIbIOCTEPOHOBOM CUCTEMBI, TPOAYKIIMU SPUTPOII0-
THHA WJIW €ro MPEAIeCTBeHHUKA, yYacThe B aKTUBALIMKM BUTaMuHa /13, cuHTe3 aMmmuaka, rmpocra-
[JIaHUHOB, OPaJUKUHUHOB, TUIIITYPOBOM KHUCIOTHI.

Perynsmust o0beMa KpOBH, MOCTOSTHCTBA OCMOTHYECKOTO JIABJICHHSI U MOHHOTO COCTaBa
IJ1a3Mbl, KUCJIOTHO-IIEJIOYHOT'O PABHOBECHS.

[Touky MPUHUMAIOT y4acTHE B 00pa30BaHUU ITFOKO3bI U3 AMHHOKHUCIIOT MPHU YYACTHH TITIO-
KOKOPTUKOUJIOB — TTIIOKOHEOTEHE3.

Pemrenue 3axau

[Ipu 3a0oneBaHUsAX MOUYEK, COMPOBOXKIAIOUINXCS MOBBIIICHUEM MMPOHUIIAEMOCTH TOYeU-
HOTO (pUITbTpa, pa3BUBAIOTCS OTeKH. OTEKU MOTYT HAOIIOATHCS TAKKE IPH JJIUTETHHOM TOJI0a-
Huu. Bompocsr: 1. Kakue cuiibl o6ecnieunBaoT 0OMEH >KUIKOCTH MEXKIY KPOBBIO U TKAHSIMHU B
MUKpPOLUPKYJIsSITOpHOM pyciie? 2. Kakue BeriecTBa MpoXoAsaT U HE MPOXOIAT Yepe3 MOYCUHBIN
¢bunbTp B HOpMe? 3. KakoBbl MEXaHU3MBI PA3BUTHS OTEKOB MPH T'OJOJAHUH U MOBBIIICHUH TIPO-
HHUIIaeMOCTH MTOYE€YHOTO UIbTpa?

3anstue 30
Tect «®@u3nonorus soiaesaeHus (10 MunyT)
Tembl nokJIa710B

BomaHo-coneBoit 0OMEH B OpraHu3Me 4elIOBeKa.
Knunuko-¢usnonornyeckue ucciea0BaHus MoveK. AHAIN3 MOYH.
Perynsimus 6ananca kanpius u (pochaToB B KPOBH.
Perymsmus nporeccoB MoueoOpa3zoBaHUsl.
HckyccTBeHHas NTOYKa.
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cobue /i CTyA. Meal. By30B. — M.: Breicmas mkosa, 1983. — 328 c.
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3. bonbIIoii mpakTUKyM 10 (YU3MOJIOTHUH YETIOBEKA U JKUBOTHBIX B 2-X TOMax: y4e0. moco-
6ue s ctya. By3os/ pen. A.Jl. Hozapaues. — M.: Akanemus.- (Broiciiee npodeccuonanbHoe 06-
pasoBanue). — T 1 OU3MOIOTHs HEPBHOM, MBIIIEYHOW U ceHcopHOU cuctem — 2007. — 598 ¢. T 2
®dusnonorus BeuepanbHbix cucteM. — 2007. — 540 c.

4. I'ymuHckuit A. A. u 1ip. PyKoBOACTBO K 1a00paTOpHBIM 3aHATHSM 110 001IEH U BO3pacT-
HOU (PM3UOJOTHU: y4. HocoOue I CT-TOB OMOJ. crel. nej. HHCTUTyToB. — M.: IIpocBemenue,
1990. — 240 c.
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6 IMJAKTUYECKHUE MATEPHAJIBI 1JI51 KOHTPOJISI (CAMOKOHTPOJIS)
YCBOEHHOI'O MATEPHUAJIA

6.1 OneHo4HbIe CpeaCcTBA, MOKA3aTeJH 1 KPUTEPUH OLIeHUBAHUS KOMIIETEHIUH
Ouenounoe Iloka3aTenu Kputepun ouennBanus
CpeacTBO OLlCHUBAHMS c¢opMHPOBAHHOCTH KOMIIETEHIM I

HNunexc
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KOMIIe-
TeHIIUHN
CTyzneHT OTBE4aeT HENPABUIbHO, HEYETKO
Huzkuii U HeyOeaWTeNnbHO, aeT HeBepHbIe (op-
(HEeYAOBIETBOPUTENBHO) MYJIUPOBKH, B OTBETE OTCYTCTBYET KaKOe-
7100 MpeICTaBICHHE O BOIPOCE
CTyneHT oTBeYaeT HEKOHKPETHO, ciabo
[Toporossiii apryMEHTUPOBAHO M HE YOCIUTENBHO,
(YOOBIETBOPUTENBHO) | XOTS U UMEETCSl KaKOe-TO IPECTaBICHUE
YK-1 Co0ecemnoBa- 0 BOMpoOCe
OIIK-8 HHUE BasoBLIit CTyneHT OTBEYaeT B IIEJIOM IPaBUIIBHO,
HO HEJJOCTAaTOYHO IOJHO, YeTKO U yoenu-
(xopomo) TEJIBbHO
CraBuUTCS, €CIIM TMPOJAEMOHCTPUPOBAHBI
. 3HaHUE BOIIPOCA M CaAMOCTOSITEIbHOCTD
Bricokuit
MBIIICHHSI, OTBET COOTBETCTBYET TPeOO-
(oTmano) BAHMSIM NPABUIIBHOCTH, MMOJHOTHI U apry-
MEHTHUPOBAHHOCTH.
Hu3zknii KonuyecTBO mpaBuiIbHBIX OTBETOB Ha BO-
(HeyIOBIETBOPUTENBHO) IPOChl TecTa MeHee 60 %
[Toporossiii KonuyecTBO npaBuiIbHBIX OTBETOB Ha BO-
T1K-2 (ymoBieTBOpUTENHHO) | IPOCHI TecTa oT 61-75 %
OIIK-8 Tecr ba3zoBbI1it KonnyecTBO npaBUiIbHBIX OTBETOB Ha BO-
(xoporio) pockl TecTa oT 76-84 %
Bricokuii KonuyecTBO mpaBuIbHBIX OTBETOB Ha BO-
(OTIHYHO) mpockl Tecta oT 85-100 %
Jlokniag CTyA€HTY He 3aUUThIBACTCS €CIH:
e CryaeHT He YCBOWJI 3HAUUTENIbHOU Ya-
CTH MPOOIIEMBI;
e Jlomyckaer CyIIeCTBEHHBIE OIMOKHA U
HETOYHOCTH TIPH PAaCCMOTPEHUH €€;
Husknii e lcnbIThIBacT TPYAHOCTH B IPAKTUYE-
(HEYTOBIETBOPUTEILHO)| CKOM MPUMEHEHUH 3HAHUH;
e He MoXeT apryMeHTUpOBATh HAYYHbBIE
MOJIOKEHUS,
e He dbopmynupyer BEIBOAOB 1 0000111€E-
VYK-1, HHM;
[1K-2 JHoxnan, e He Brnaseer NOHATHITHBIM aniapaToM.
OIIK-8 coob1eHue 3amaHne BLIIOIHEHO O0JIee YeEM Ha I10JI0-

[Toporossiii
(YIOBIETBOPUTEILHO)

BUHY. CTyZeHT OOHapyXUBaeT 3HAHUE U
IMOHHUMAaHHE OCHOBHBIX ITOJIOXKEHMI 3a1a-
HHUS, HO:

e Tewma packpsiTa HEAOCTATOYHO YETKO U
MOJIHO, TO €CTh CTYIACHT OCBOWJ IIpO-
OyeMy, IO CYIIECTBY M3JIaraeT ee, Olmupa-
SICb Ha 3HAHUS TOJHKO OCHOBHOM JHTEpa-
TYpBI,

e JlomyckaeT HECYIIECTBEHHBIC OLTHOKU
1 HETOYHOCTH,

e lcnbIThIBacT 3aTpyAHECHUS B IPAKTH-
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YECKOM TMPUMEHEHHH TOJYYCHHBIX 3Ha-
HUM;

e (Cnabo apryMeHTHUPYET HayIHBIE TTOJIO0-
JKEHUS;

e 3arpynuserci B (QOpPMyIUPOBAHUH
BBIBOZOB 1 0000IIEHNI;

e YacTuyHO BIaJeeT CHCTEMOM IIOHS-
THH.

bazoBbIii
(xopor1o)

3aJaHue B OCHOBHOM BBIIOJIHEHO:

e CryaeHT TBEpAO YCBOWJ TEMy, Ipa-
MOTHO M TI0 CYIIECTBY M3JIaraeT ee, Olu-
pasich Ha 3HAHWSI OCHOBHOM JINTEPATYPHI;
e He momyckaeT CymecTBEHHBIX HETOY-
HOCTCI;

e VBS3bIBaCT yCBOCHHBIC 3HAHUS C ITPaK-
THUYECKOH AeITENLHOCTRIO;

e ApryMeHTUpyeT Hay4yHbIe IIOJIOKE-
HUSL,

e JlenaeT BBIBOJBI U 00OOILCHHMS;

e BiameeT cHCTEMOH OCHOBHBIX ITOHS-
THH.

Bricokuii
(oTHMYHO)

3amaHue BBITIOJIHEHO B MaKCHMAIbHOM
obbeme.

e CrymeHT TIIyOOKO U BCECTOPOHHE
yCBOMII TIpobIIemMy;

e VYBEpPEeHHO, JIOTUYHO, IOCIEI0BA-
TEJIHHO ¥ TPAMOTHO €T0 M3JIaracr;

e Omnwupasick Ha 3HAHUS OCHOBHOM U J0-
MIOJTHUTEIBHOM JTUTEpaTyphl, TECHO TPH-
BSI3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKE-
HUS C IPAKTUYECKOU e TEIBHOCTHIO;

e VYMeno oOOCHOBBIBAE€T U apryMEHTH-
PYET BBIJIBUTACMbIC UM HJICH;

e JlenaeT BBIBOJBI U 00OOIICHHMS;

e (CB00OAHO BIa/IeeT MOHATHUSIMHU.

6.2 IIpoMeskyTOYHASI aTTECTALUS CTYAEHTOB MO AUCHUILINHE

[IpomexxyTouHast arrectanms SIBISETCS NPOBEPKOW BCEX 3HAHWM, HABBIKOB M YMEHMM
CTYICHTOB, MPUOOPETEHHBIX B MPOLECCE U3YUCHUS AUCHUILTUHBI. DPOPMOI MPOMEKYTOUHOM aT-
TECTalUHU 110 JUCIUIUIMHE SBIISIIOTCS 3a4€T U 9K3aMEH.

JI1s OLleHUBaHUSA PE3YJIbTaTOB OCBOCHUS AUCLUIUIMHBI IPUMEHSIOTCS CIEYIOLUE KpUTe-

pyur OUCHHUBAHUA.

KpuTtepun oneHuBaHus yCTHOTO OTBETA HA 3a4eTe
OILleHKa «324YTEHO0» BBICTABIISACTCA CTYJEHTY, €CIM BOIPOCHI PACKPBITHI, U3JI0KEHBI JIO-
TMYHO, 0€3 CYIIECTBEHHBIX OIIMOOK, MOKAa3aHO YMEHUE WUIFOCTPHPOBATH TEOPETUUECKUE 10JI0-
JKEHUs1 KOHKPETHBIMU IIPUMEpPaMU, IPOAEMOHCTPUPOBAHO YCBOCHUE PaHEE U3YUYEHHBIX BOIIPOCOB,
c(OpMHUPOBAHHOCTh KOMITETEHIIUH, YCTOMYMBOCTh UCIIOIB3YEMBIX YMEHUI U HaBBIKOB. Jlomycka-

IOTCS HE3HAYNUTEILHBIE OLINOKH.

O1eHKa «He 3aYTeHO0» BBICTABISIETCS, €CIM HE PACKPHITO OCHOBHOE COJEpKaHUE y4yeO-
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HOTO MaTepuasa; OOHaPYKCHO HE3HAHUE WM HeTIOHUMaHue OO0JIbIel i Hanbolee BaKHOH Ja-
CTH y4e€OHOro Marepuaia; JOMYIIEHbl OIINOKU B ONpPE/eNeHUH MOHATHH, KOTOpbIE HE UCIpPaB-
JICHBI TOCJIe HECKOJBKUX HABOJSIIMX BOMPOCOB; HE C(HOPMUPOBAHBI KOMIIETCHIINH, YMEHUS H
HaBBIKH.

Kpurepun onieHUBaHNs YCTHOTO OTBETA HA IK3aMeHe

DK3aMeH CIIyKUT (POPMOI KOHTPOJIS YCIIELUIHOTO BHIIIOJIHEHUS 00YJatoLMMHKCs BCeil mpo-
rpaMMbl yueOHOH auciumuimabel. @opMy 3K3aMeHa BBIOMpAET MPeroAaBaTesb. JK3aMeH MOXKET
IPOBOJUTHCS B MMCbMEHHOM UJIM YCTHOM (hopMe, HO Yallle BCero MpoBoauTcs B popme codece1o-
BaHUS 110 Onyeram.

O1eHKa «OTJIMYHO» CTABUTCS, €CIIH:

1) mOHO pacKphITO CoAep KaHue MaTepuana Ousera;

2) MaTepuall U3JIOKEH IPaMOTHO, B OIpPECIIEHHOM JIOTMYECKOM IOCIEe0BaTEIbHOCTH,
TOYHO MCIIOJIb3YETCS TEPMUHOJIOTHS;

3) nokazaHo yMeHHUE WIIOCTPUPOBATh TEOPETUUECKHE NOJIOKEHHUS KOHKPETHBIMH ITpUMe-
pamu, IPUMEHSATh UX B HOBOM CUTYalluy;

4) NpoAEMOHCTPUPOBAHO YCBOCHUE paHEE N3YUYEHHBIX COIYTCTBYIOIIUX BOIPOCOB, chop-
MHPOBAaHHOCTb U YCTOMYMBOCTh KOMIIETECHIIN, YMEHUN U HABBIKOB;

5) oTBeT mpo3BYyYall CAMOCTOATENBHO, 0€3 HABOASIINX BOIIPOCOB;

6) nonyIeHbl OJJHA — JIBE€ HETOYHOCTHU IIPU OCBELLIEHUU BTOPOCTEIIEHHBIX BOIIPOCOB, KOTO-
pble UCIIPABIISAIOTCS 110 3aMEYaHMIO.

OneHka «XOpouIo» CTaBUTCS, €CIM OTBET YJOBJIETBOPSET B OCHOBHOM TpeOOBAHUSIM Ha
OLIEHKY «OTJIMYHO», HO IIPU 3TOM MUMEET OJIMH U3 HEJOCTATKOB:

1) B u3n0k€HUN 1ONYLIEHBI HEOOIbIINE IPOOEIIbI, HE UCKA3UBILNE COJEPKAaHUE OTBETA;

2) nonmyuieHsl OAMH — JIBa HEJI0YEeTa IIPHU OCBELIEHMH OCHOBHOI'O COJepXKaHUs OTBETA, UC-
IIPABJICHHBIE 10 3aMEYAHUIO FK3aMEHATOPA;

3) nony1ieHsl omuoKa M 6osiee ABYX HEAOYETOB MPHU OCBEIIEHUH BTOPOCTEIIEHHBIX BO-
IIPOCOB, KOTOPBIE JIETKO UCIIPABJIAIOTCS 110 3aMEYaHUIO dK3aMeHaTopa.

OneHka «y10BJIeTBOPHTEIBHO) CTABUTCS, ECIIH:

1) HEMOIHO WJIK HETIOCJIE0BATEIBbHO PACKPHITO COJIEpKaHUE MaTepHalia, HO TOKa3aHo 00-
1iee IMOHMMaHUE BONPOCA M MPOAEMOHCTPUPOBAHBI YMEHHsS, JOCTATOYHBIE NIl JAIBHEHIIETO
YCBOEHHUS MaTepuaa;

2) UIMENHCh 3aTPYAHEHUS UK JOMYIIEHbI OIIMOKH B ONpE/IeNIeHUH MOHATUH, UCII0Ib30Ba-
HUU TEPMUHOJIOTUH, UCTIPABJICHHBIE I10CJIE HECKOIBKUX HABOSIIUX BOIIPOCOB;

3) mpu HETIOJIHOM 3HAaHUM TEOPETHUECKOro MaTepuaa BeIIBICHA HeJoCcTaTOYHas chopMu-
POBaHHOCTh KOMIIETEHIIMH, YMEHUH U HaBBIKOB, CTYJEHT HE MOKET IPUMEHUTHh TEOPUIO B HOBOM
CUTYallUN.

OneHka «HeyA0BJIeTBOPUTEIbHOY CTaBUTCS, €CIU:

1) He pacKpBITO OCHOBHOE COJiepKaHKe Y4eOHOro MaTepHala,

2) oOHapyKeHO He3HaHWE WJIM HEMOHMMaHue OOJbIIel YacTH Wi HanloJiee BayKHOM Ja-
CTH y4eOHOT0 MaTepuana;

3) nomyieHbl OIMOKHU B OMPEIEIIEHNH MOHATUH, TPU UCIIOJIb30BAaHUU TEPMUHOJIOTUH, KO-
TOPBIE HE UCIIPABIIEHBI ITOCIIE HECKOJIBKUX HAaBOJASALINX BOIIPOCOB.

4) He copMUPOBAaHbI KOMIIETEHIIUU, YMEHUS 1 HaBBIKU.

6.3 TunoBble KOHTPOJIbHBIE 32JaHNS WU HHbIE MAaTepPHAJIbl, He00X0AUMBIE [1JIs1
OLIEHKH Pe3yJIbTATOB 0CBOCHMS TUCIHUILIUH

CobecenoBanmue sBiseTCS BaXKHOU (POPMON KOHTPOJISI TPOMEKYTOUHBIX 3HAHUH CTY-

JIEHTA.

ITpumepHbie Bonpockl k codeceroBanmio mo Teme 2 «Pusnonorus Bo30yAUMbIX 00pazo-
BaHUI»

1. JlaiiTe onpenenenue u KiacCu(HUKALUIO Pa3IpaKUTEICH.

2. Uto Takoe BO30YIUMOCTH?

3. YUto Takoe mopor Bo30yaumMocTu?
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4. Kakoe COOTHOIICHHE MEXIY BO30YIUMOCTBIO U IOPOTroM?

5. Uro Takoe mpsMoe U HEMPSIMOE pa3apakeHHE MBIIIIBI?

6. Iloyemy npu npsIMOM pa3apaKEHUN CKEJIETHON MBIIILBI TOPOT BO30YKACHHUS BhIlIe?

7. Ilouemy B BO3HMKHOBCHHHU BO30YXKACHHS MPUPOJA pa3ApakUTENs pOIH HE urpaer? A
YTO SBIISETCS IJIABHBIM JJISl 3TOT0?

[Tpumepnsbie Borpockl k cobecenoanuto 1mo Teme 4 «duznonorus BH/I n ananuzaro-
pOB»
Kaxkoe 3BykomnpoBeaenue 6osee 3¢pheKTHBHO?
Kakue HapymeHus ciiyxa BbISBISIFOTCS po0Ooii Punu??
O yeM CBUAETENBCTBYET OTpULIATEIbHBIN TecT PUHHA? BeckoHeuHO OTpUIIaTeIbHbINA?
Kakwue 3BykoBbI€ 4aCTOTBI BOCIIPUHUMAET YEIOBEK?
B yem npeumyiectBa OuHaypaibHOro ciayxa?
KakoB MexaHU3M JI0KaIu3auuy HU3KOYaCTOTHBIX 3BYKOB?
KakoB MexaHN3M JIOKaJIU3alui BBICOKOYACTOTHBIX 3BYKOB?

Noook~owhE

Tect, npumepsl 3a7aHnid U3 TeMbl 7 «DUZHOIOTUS CUCTEMBI KPOBH))
3ananue Nel. Hanumure TepMUHBI, UICXOAS U3 ONPEIETICHUN COOTBETCTBYIOIINX IMOHATHMN:
1. KpoBb, MEXKKJIETOUHOE BEIIECTBO U TUMda 00pa3yror ...
2. Kunkas coequHUTENBHAS TKAHD —
3. PacTBOpeHHBIH B TI1a3Me O€JIOK, HEOOXOIUMBIH [Tl CBEPTHIBAHUS KPOBH, — ...
4. KpoBsiHO#1 CTYCTOK — ...
5. IIma3zma kpoBu 0e3 puOpUHOTeHA Ha3bIBACTCH . ..
6. Comepxanue XJopua HaTpus B (PU3HOJIOTHUECKOM PACTBOPE COCTABIISET ...
7. be3psaniepHble pOpMEHHBIE AIEMEHTHI KPOBH, COEpKAIlUe TeMOITI00NH, —
3aganue Neo2. buosiornueckue 3agayn.
1. "3epkanom opranuzma" Ha3Bal KpoBb BUIHBIN (Ppaniy3ckuit ¢pusunonor Kinon bepuap. I[osic-
HUTE YTBEP/KIECHUE YUEHOTO?
2. Xopo110 U3BECTHO, YTO I1azMa KpoBu Ha 90% coctouT u3 Boasl. [louemy ee paszbasienue au-
CTHJIJIMPOBAHHOM BOJIOM HEBO3MOKHO? OTBET MOSICHUTE.
3ananue Ne3
1 benku, y4acTByIOIINE B CBEPTHIBAHUH KPOBH:
1. ansOymuHBL
2. TI00YyIUHBI;
3. ¢ubpunores;
4. mpoTpoMOUH.
2Kakue KJIeTKH KPOBH HE UMEIOT siapa:
1. meirpoduisr;

2. auMQOIHTEI,

3. TpOMOOIUTHL;
4. MOHOIIUTEIL

5. DPUTPOLMTEI.

ITpumepHbIe TEMBI 10KJIA/10B/c000eH i 13 TeMbl 2 «Pu3no0rus Bo30yAUMbIX 00pa3o-
BAHMI»

1. OTKpbITHE OMOATIEKTPUUYECKUX SIBICHHIH

2. OneiT MaTTeyun

[IpumepHbIie TeMbl A0KIa10B/coobmenuii u3 Tembl 4 «Puznonorus BH/[ u ananuzaro-
pOB»

1. Krnaccuduxauu pernenTopon

2. 3HayeHHE PELENTOPOB B KU3HHU )KUBOTHBIX U YeIIOBEKa

Bomnpocsl k 3a4ety
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®dusnonorus Bo30yIUMbIX 00pa3oBaHUN

1 TlonsiTHe 0 pazapakMMOCTH, BO3OYIMMOCTH, BO3OYKIECHHUH, TOPMOXKEHUH, BO30OYAH-
MBIX U HEBO30YIUMBIX TKAHSX, CHCIIM(PUUSCKUX U HECTICIU(PUUECKUX TPOSIBIICHUSAX BO30YKICHUS,
pa3apaXeHUU U pa3fpaxuTeNsaX — aeKBaTHbIX U HeaJeKBaTHbIX. Kitaccudukanus pazapaxxurenei
10 XapakTepy U CUJe.

2. 3akoH cwibl. 3HaYCHHUE AJIUTENBHOCTH pa3paxkenus. KpuBas cuibl- 1IUTEIHHO-
ctu. Peobasa, «1mosie3Hoe» BpeMst ISHCTBHSI pa3paKUTeNsl, XpPOHAKCHS.

3. 3aBHUCHMMOCTB OTBETHOH peakiuu OT rpaaueHTa (3akoH [{100ya-PeiimMona) 1 00bsICHEHHE
€ro sBJICHHEM aKKOMoJauuu. MexaHn3M akKkOMOJIalluM, €ro 3Ha4eHHUE.

4. BnausHUe MOCTOSHHOTO TOKA HA BO30YAMMbIe 00pa30BaHUs

5. MeMOpaHHBIN MOTEHIMAJ TOKOS, €r0 BEJIMYNHA, TeHE3UC C TOUKU 3pEHHs 00IIe-
MPUHATON MEMOPaHHO-UOHHOM TEOpHH, 3HaYeHHE M30UpATENbHON MPOHUIIAEMOCTH MeMOpaHbI
KJIETOK B (pOpMHpPOBAHMHM MEMOPAHHOTO TOTEHIIMAJA ITOKOS, POJIb AKTUBHBIX MEXaHHU3MOB B €ro
nonnepxanuu. 3nadenue MIIII kak dakTopa, 00ycII0BIMBAIOIIETO BO30YAUMOCTD.

6. Tlorenmumansl nerictBus. CriocoObl perucTpanuy, BeITUYHHA, MEXaHU3M TCHEPAIIHH.
[ToHATHS OPOrOBOr0 MOTEHLHAIA, KPUTUUECKOTO YPOBHS JEMOJISIpU3ALMU, [TMKA NOTEHIMAIA
JIEUCTBUSI, CIICIOBBIX ITOTEHIIMATIOB. 3HAUCHHUE MMOTCHIIMAJIOB ACHCTBUS KaK YHUBEPCAIBLHOTO CIIO-
co0a KoAMpOBaHUS U Nepenayl HHPOpMAaIi B OpPraHu3Me KUBOTHBIX U YEJIOBEKa.

7. BoiHa BO30YKIeHHS KaK COBOKYITHOCTh H3MEHEHHH DJIEKTPHICCKOTO COCTOSTHHUS MEM-
Opanbl, ee aHau3. MI3MeHeHne BO30yIMMOCTH, COTIPOBOKIAIONINE pa3Hble (pa3bl BOJIHBI BO30YXK-
JeHUs: a0COIOTHASI M OTHOCUTENIbHASI pehpPaKTEPHOCTD, dK3aIbTalHs, CyOHOPMAIbHOCTD, (haK-
TOPBI, 00YCIOBIMBAIOIINE U3MEHEHNE BO30YAMMOCTU. 3HAYCHHE aHAIIN3a OJMHOYHON BOJIHBI BO3-
Oy JIeHUs U1l TOHUMAaHUS 3aKOHOMEPHOCTEH PUTMUYIECKOTO BO30YKICHUSI.

8. MectHoe U pacrpocTpaHsoleecs Bo30yxaeHne. XapakTepucTuka MECTHOTO U pac-
MPOCTPAHAIONIIETOCS BO30YXAeHH. MexaHu3M npoBenieHus Bo30yxaenus. @akTop HaJACKHOCTH
npoBeaeHus. OCOOEHHOCTH BO3HUKHOBEHHS PACIPOCTPAHSIONIETOCs BO30YKACHUS B OIMHOYHOM
BOJIOKHE: MPABUJIO «BCE WJIU HEYETOY.

9. Tlapabuoz mo H. E. BBenmeHckoMy, ero craauu, 3HA4Y€HUE IJs1 MOHUMAHUS
MEXaHU3Ma BTOPUYHOTO TOPMOKEHHS.

DuU3HOI0rus HEPBHOU CUCTEMBI.

1 3naueHue HepBHOM cucTeMbl, ee pa3BuTUE OCHOBHBIE CTPYKTYpPhl HEPBHOW TKAHU U UX
byHKIMOHATBHOE 3HaueHue. CTpYKTypHBIE 0COOEHHOCTH HEHPOHA, 3HAUEHHE €ro OTAENbHbIX Ya-
creit. Knaccudukanuus neitponos. Helipornus u ee (yHKIMOHaIbHOE 3HAUEHUE.

2. CrpykTypa U (pyHKIIMH HEPBHBIX BOJOKOH. be3aMuennHoBble 1 MUEIMHOBBIE BOJIOKHA.
OcobenHoctu npoBeaeHUs Bo30yxIeHHs B HUX. Kilaccudukaiysi HepBHBIX BOJIOKOH IO CKOPO-
CTHU NIpOBeJeHUs BO30YXJI€HHs], BO30OYAUMOCTH U JabuinbHOCTH. M301MpOBaHHOE U IBYCTOPOH-
Hee npoBesieHne Bo30yxaeHus. [IpakTiuueckas HEyTOMIISIEMOCTh HEPBHBIX BOJIOKOH.

3. Cunancsl. CTpoeHHe cuHarca. DIeKTPOTOHUYECKUE U METUAaTOPHbIE CUHAIICHI, Me-
XaHU3M NMPOBEJECHUS BO30YyK/IeHUs B HUX. BemecTBa, BHINOIHSAIONME POJIb MEAUATOPOB. 3HA-
yeHHe OEJIKOB-PELENTOPOB MOCTCHHANTHYECKOH MeMOpaHbl. Bo30Oyxaromue u TOpMO3HbBIE CH-
Harncel. Mexanusm reneparuu BIICIT u TIICII. PaznuyHble BUIbI CHHATICOB.

4. TlpoBeneHue BO30YXICHHUS uepe3 IEHTPAJbHbIE CHUHAINCHI U CBSA3aHHBIE C ITUM
ceorictBa [ITHC: omgHOCTOpOHHEE TMpoOBeneHHE BO3OYXKIACHHS, CyMMaIlus (TocieoBaTebHas U
POCTPaHCTBEHHAs), SIBIICHHE MOCIEAeHCTBUSA, TpaHChOpMaLlUs PUTMA, YTOMIISIEMOCTh. 3Haye-
HHE MEAUATOPHBIX CUHAIICOB KAK aIlapara peryasiuyd HEPBHON CUCTEMBI.

5. Peduexc kak OCHOBHOM aKT HEpBHOMU JIeATeNbHOCTU. PeduieKkTopHbIN NpUHIUTT pa-
00ThI HEPBHOM CHCTEMBI U €T0 peanu3aliys MyTeM ocylecTBiIeHus pediekcoB. OnpeneneHue pe-
¢nexca. O0mmas cxema pedaekTopHol 1yru. MOHO- U MOJIMCUHANITUYECKHE PEPIIEKTOPHBIE YT H.
[Tonstue o pedaexkropHoM koiblie. COBpeMEHHbIE NPEACTABICHUS O HEPBHBIX LIEHTPAaX U UX
cBoiictBax. Knaccudukanus pediiekcos.

6. TopmosxeHue B IIeHTpaJbHOW HepBHOU cucrteme. Onpexnenenue TopmoxeHus. OT-
kpeitre Topmoxenus B [ITHC . M. CeueHoBbIM. Pa3inuHble BUABI TOPMOXKEHUSA: BTOPUIHOE U
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NEepPBUYHOE, Je- U THIEePIOISIPU3AIHOHHOE, TIPe- U MOCTCHHANTHYECKOe. MeXaHU3M UX BO3HHK-
HOBEHUS U 3HaYECHUE.

7. Koopaunamms ¢yHkumii opranusma. Pons oOpatHo#t addepenranuu B KOOpAMHAIIMN
dbynkui. Bzaumopeiicteue npoieccoB Bo3Oyxnenus u Topmoxxenus B LIHC, uppanuanus u uH-
OyKIus. PeIUIPOKHOCTD KaK YaCTHBIN Cilydail HHAYKIMH, €€ MEXaHU3M U 3HaYCHHE IS 00bsC-
HEHMsI KOOPJMHUPOBAHHON PabOThI LIEHTPOB, HHHEPBUPYIOIIKUX MBILIIbI-aHTarOHUCTHI. [IpuH-
LUIIBI IOMUHAHTHI IO A. A. YXTOMCKOMY U €ro 3Hau€HHUE.

8. CnunaHON M03r. OCOOCHHOCTH CTPYKTYpHOH opraHu3zanuu. [IpoBomHUKOBas U pe-
dekropHas QyHKIUH, UX 3HAYCHUE.

9. CrpykrypHasi opranuzanus U (QyHKIUH IPOAOJITOBaTOro mMosra u Mocra. OyHkuun
CpEIHETO MO3Tra.

10. PerukynspHas popmanus: HCTOPUS U3yUEHUS, IUTOAPXUTEKTOHUKA U CBSI3H, 00JIer-
qalouMe ¥ TOPMO3HBIC BIUSHUS, 3HAUCHUE PETHKYISIPHON Gopmaruu B oOecrieueHUH ajarn-
Tanuu Bo30yauMoctu HelipoHoB ITHC mpu pa3nuyHBIX COCTOSHUSX OpraHU3Ma M Pa3IMYHbIX
YCIIOBUSIX BHEILIHEN CPE/Ibl.

11. HeilipoHHast opranu3anys, CBs3u U GYHKLIUU MO3KEUKA, IOCIECTBUS €ro y1aJICHHS.

12. TIpomexyTrounslii Mo3r. OyHKIMK Tanamyca: Hecnenuduyeckue, cnernupuyeckre u
acconaTtuBHbIe sapa. PYHKIMU HAAO0YTOphs ¥ TUIOTaIaMyca.

13. TloaxopkoBbIE siApa MepeaHero Mo3ra (0a3anbHbIe TAHTIINN).

14. JIumOuueckast cuctemMa Mo3ra: ee CTpyKTypHasi OpraHu3aiusi U poJib B OPMUPOBAHUU
Pa3IMYHBIX SMOIMOHAIBHBIX COCTOSIHUN M MOTHBAIMOHHBIX PEAKITUI.

15. BereraruBHas HepBHas CUCTEMa, €€ CTPYKTYpHbIE U ()yHKIMOHAIbHbIE 0COOEHHOCTH.
CumnaTtuyeckuil ¥ mapacuMNaTHYECKUN OTAEINbl. AlalTaluOHHO-TpO(pUYECKask poJib CUMIATH-
yeckoi HepBHOU cucTtemsl 1o JI. A. OpGenu.

16. Kopa Gompmmx momymrapuid. [IpeBHsisi, cTapas ¥ HOBask KOpa, MUTOAPXUTEKTOHUKA,
(GyHKIMOHAJIbHOE 3HAYEHHE OCHOBHBIX THUIIOB KOPKOBBIX HEWpOHOB. COBpEMEHHBIE MPEICTaB-
JICHUS O JIOKaIU3aluu (QYHKIHUI B KOpe: CEHCOpPHbIE (IEpBUYHbIE U BTOPUYHBIE), MOTOPHBIE U
accolMaTuBHbIE 30HbI. [IoHATHE O PYHKIIMOHAIBFHOM ClIEIMATN3alliH JIEBOT0 U MPABOro MoJyia-
puii TOJIOBHOTO MO3ra.

17. MeToabl n3ydyeHust GyHKIUNH KOPBI TOJIOBHOTO Mo3ra. POHOBAsI 3JIEKTpUUYECKast aK-
THBHOCTB KOPbI, OCHOBHBIC PUTMBI, BRI3BaHHBIC TOTCHIUAIBI. [IepBUYHBIN 1 BTOPHYHBII OTBET,
UX aHalin3, 3HauUCHHE.

18. CoBpeMeHHBIC TIPEJICTABICHUS O MEXaHHM3Max CHa W OOJPCTBOBAHUsS, UX CMCHE.
Bunael cHa: MeaneHHbI U ObICTpBIH, UX 3HaueHHe. CHOBUJEHUS, MEXaHU3M CHOBUAeHUM. Oc-
HOBHBIE YPOBHH OOJPCTBOBAHUS, MEXaHU3MBI HX 00eCTICUeHHUSI.

Beiciias HepBHas JeSITeIbHOCTh U aHATTM3ATOPBI.

1 Xapaxrepuctuka 0e3yClIOBHBIX pedIeKcoB, Kak 0a3bl i BBIPAOOTKU YCIOBHBIX U
MEXaHHU3M MX 00pa30BaHUs. XapaKTepUCTHKA YCIOBHBIX pe(IeKCOB, X KaueCTBEHHbIE IIPEUMY-
HIeCTBa B MPUCIOCOOUTENBHON IBOJIIOIIMH KUBOTHOTO MHpA.

2. Ycnous, HeoOXoaUMbIe A1 00pa3oBaHUs YCIOBHBIX pediekcoB. MexaHusm 00-
paszoBaHus ycIoBHBIX peduiekcoB. Obpa3oBanue BpemeHHbIX cBsa3el 1o U. I1. [TaBmoBy. CoBpe-
MEHHBIE MIPEJICTABICHUS O MEXaHU3MaxX HayalbHbBIX 3TAllOB 00pa30BaHUs YCIOBHBIX pedIieKCOB
U TIpearoiaraeMble MEXaHU3MbI I0JITOBPEMEHHOT0 X coxpaHeHus. CuCTeMHasi OpraHu3alus
yCIOBHOPE(DIEKTOPHOM NEATETLHOCTH.

3. Topmoxenne ycioBHBIX pediiexcoB. be3ycioBHOe BHEIIHEE U 3alpeIeIbHOE TOPMO-
KEHHe, UX MEXaHM3M U 3HaueHHe. Pa3nmuuHble ciaydan YCIOBHOTO TOPMOXKEHUS: yracanue, Tud-
(bepeHnpoBKa, 3ana3IbIBaHue U JIp., UX 3HAUYEHUE.

4. Ananu3 u cUHTE3 pasapakeHuil. BpoxaeHHas u mpuoOpeTeHHas CIOCOOHOCTH
MoO3ra K aHaJUTHYecKoH nearenbHocTu. [Iporecc obpazoBanus quddepenurpoBok. Bpoxaen-
HBIN U ycIIOBHOpPE(DIEKTOPHBIN cuHTe3 B Kope. OOpa3oBaHue yCIOBHBIX Pe(IECKCOB pa3IMUHbIX
HOPSIKOB, 00pa30BaHUE YCIOBHBIX PE(IEKCOB HA KOMIUIEKC pa3pakuTesnei, IMnHaMU4eCcKHe cTe-
PEOTHIIBI, MX POJIb B TIOBEACHYECKUX PEAKIUAX OPraHu3Ma, 3HAYCHHE.
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5. CBoiicTBa HEPBHBIX MPOIIECCOB, OMPEACISIONINX HHUBHIyaTbHbIE OCOOCHHOCTH ITOBE-
JeHHs. XapaKTepUCTHKa OCHOBHBIX TUIIOB BbICIIEH HEPBHOM IESATEIbHOCTH, OOLIMX ISl YeIOBEeKa
U BBICIINX )KUBOTHBIX. 3HAaUEHUE HACIEICTBCHHBIX (DaKTOPOB M YCIOBHIA )KU3HU M BOCIIUTAHUS B
(OpMHPOBAHNYU TUITOJIOTHYECKUX OCOOEHHOCTEH BhICIICH HEPBHOM 1€ATEILHOCTH.

6. KauecTBeHHBIE 0COOCHHOCTH BBICIIICH HEPBHOM JIESITEIbHOCTH YEJIOBEKa. Y CIIOKHEHHE
CHUTHAJIBHBIX PEaKIUi B IPOLECCE IBOIIOLUHN )KMBOTHOrO MUpa. [losiBiIeHne BTOPO CUTHAIIb-
HOW CHCTEMBI, CBSI3aHHOW C BOCHIPUATHEM WH(GOPMALUHU B OTBICYEHHONW U 0000IIEHHOH dopme,
ee 3HaueHHe B (JOPMHUPOBAHUH Y YEJIOBEKA BBICIIETO a0CTPAKTHOI'O MBILUIEHUS U BbIJICIICHUHN U3
OKPY’KAIOILEro )KUBOTHOIO MHUpa. YacTHBIE TUIIBI BBICIIEH HEPBHOMU JEATEIIBHOCTH Y€JI0BEKA.

7. TlonsTue 006 aHanu3aTopax, ux 3HaueHue. OOmIMe 3aKOHOMEPHOCTH (PYHKIMH aHa-
mu3atopoB. Knaccudukanms pernentopoB, MEXaHU3M UX BO30YKIEHHS, PELIENTOPHBINA U TeHepa-
TOPHBIN oTeHUMabl. Crienuanu3anys penenTopos, IOPOry pa3apakeHus U pasinudeHus. llepu-
(bepruueckuii U NEHTPATbHBIN aHAIN3 PAa3ApaXKEHUH. AJanTays K HENPEpbIBHO AISAIIEMYCS pa3-
JPaKEHUI0, MEXaHU3MBI aJIalTalluH.

8. 3purenpHbIil aHanmu3aTop. CBETONMPEIOMIISIONINE CPENIbl, AKKOMOJIAIHS €€ MEXaHU3M.
Hapymenust pedpakiun: 61130pyKocTh, JaIbHO30PKOCTh, acTurMaTi3M. Octpota 3peHus. buno-
KYJIApPHOE 3pEHHE.

9. Crpoenue ceruatku. DoTOpELENTOPHL, UX MUKPOCTPYKTYpa. MexaHu3Mel poTopernen-
nuu. Pasnuuns QyHKIIMU manodyek U KoyboveK, BeToBoe 3peHue. [IpoBoasiiye mytu u Kop-
KOBBII OT/IEJ 3pUTEIBLHOIO aHaIN3aTopa.

10. CnyxoBoii ananu3aTop. 3HaueHUE CIyXoBOro anainusaropa. [lepudepuuecknii ot-
JIeJI CIIyXO0BOro aHanusaropa. @yHKIuu 3ByKONPOBOSILETO annapara. BHyTpeHHee yxo, cTpoe-
HUE YJIUTKU, MUKPOCTpYKTypa opraHa Koptu. Mexanusm BocnpusiTUs 3ByKOB pa3JUYHON BbI-
COTHI U TpoMKOCTHU. [IpoBoasdImKe NyTH U KOPKOBBIN OTAEI CIyXOBOro aHanusaropa. IIpocrpan-
CTBEHHas JIOKAIN3alUs 3ByKa.

11. OGoHsATENbHBIN aHaTN3aTOp. 3HAUEHHWE aHAIM3a U CUHTEe3a OOOHATENBHBIX pasjpa-
xeHuil. [lepudepuueckuil oTaen, NpoBoAsIINE MYTH U KOPKOBBIM OT/I€N OOOHSATEIBHOTO aHa-
nau3aropa. CoBpeMeHHbIE THITOTE3bl BOCTIPUTHS OOOHATEIbHBIX pPa3IpaXKeHU.

12. BkycoBoii ananmu3arop. [lepudeprueckuii oTaen, mpoBosIIre TyTH U KOPKOBBIA OT-
JIeJI BKYCOBOT'O aHaJIM3aTopa. 3Ha4eHHE aHaJIM3a U CHUHTE3a BKYCOBBIX pasapaxeHuid. PakTopsl,
ONPEIENAIOIIIE YYBCTBUTEILHOCTh BKYCOBOI'O aHAIM3aTOpa.

13. Koxnblit ananu3zatop. Knaccudukanus u cTpykTypa peLenTopoB KoXu. 3Ha4YeHne pas-
JIMYHBIX BUJOB KOKHBIX PELENTOPOB, MEXaHNU3M UX B030yxaeHus. [IpoBoasiiue nyTu U KOpKo-
BBIIl OT/IE] KOXKHOTO aHAJIN3aTopa.

14. BectuOynspubiii ananuzatop. CTpoeHue, Mexanu3M QyHKIIMOHUPOBAHUS U 3HAUEHUE
BeCcTUOYIIsIpHOTrO aHanu3aropa. [IpoBosiiye myTH U KOPKOBBIH OT/IEII.

15. JIBurarenbHbli aHanu3aTop. PenentopHelil anmapaT MbI U cyxoxuinil. CtpoeHue
MBIIIEYHOTO BepeTeHa. OcoOEHHOCTH MHHEpBAMU MHTpady3aibHbIX BOJOKOH. [TpoBOogHMKO-
BBIII M1 KOPKOBBIM OTJEJbI JBUTATEIBHOIO0 aHAIIM3aTOPA U €ro 3HAYEHNE B OPTaHM3ALNN JIBUTA-
TEJBHOIO aKTa.

@uU3HONOrUs ABUTATEIBHOTO AIIApaTa.

1 VYabrpacTpyKTypHas opraHu3aius ckeleTHbIX Mbll. CokpaTtuTenbHbie Oenku. buoxu-
MUSl, SHEPreTHKa U MEXaHU3M MBIIIEUHOT0 COKpallleHUsl U pacciabnenus. TermiooOpa3oBaHue B
MBIIIIAX U €70 3HAUEHHE.

2. HepBHO-MBINIEYHbIE CHHAICHI, PAaCHpPOCTPAHEHHE BO30YXICHUS IO CapKOJIEMME.
Ponp capkomiazmMaTHUE€CKOr0 pEeTUKYJIyMa U HOHOB KaJbLHs B CONPSIKEHUU BO30YKICHUS U
cokpaieHus Mpltel. [lonstue o ABurarensHoi equnuie, Buabl J{E, nx mophodyHKIIMOHAIbHBIE
OCOOEHHOCTH.

3. XapaxTepucTrka COKpaTHTeNbHON (pyHKIMH MBI, OMHOYHOE COKPAIIEHUE MBIIIIIHI,
ero aHanus. BennunHa U CKOPOCTH COKpalleHus. Teranyc, ero BUAbl, MEXxaHU3M. TOHYC MBIIILI,
€ro 3Ha4CHHE, MEXAHU3M CaMOPETYJIALUH.

4. Cwna wmbin. Pexumsl cokpamienuii. CtaTudeckas W JuHaAMHU4YecKas paboTa
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Mblm. Ytomienue. [IpaBuio cpennux Harpy3ok U aktuBHoro orasixa M. M. Ceuenosa.
5. I'magkme Mpiinbsl. CTpyKTypHblE UM (YHKIMOHAJIbHBIE OCOOEHHOCTH INIAJKHX
MbI1L. HepBHBIE U T'yMOpaJIBHBIE BIMSIHUSA HA TOHYC IVIAIKOW MYCKYJIATypBbl.

Bonpocs! k 3k3amMmeHy
DU3n0I0rNs CUCTEMBI KPOBH

1 TIlonsTue cucrteMpl KpOBU. 3HaUEHHE KPOBU. Y CJIO)KHEHUE COCTaBa U CBOWCTB KPOBU B
IIPOLIECCE IBOJIIOLHH.

2. Cocras mina3msl KpoBU. OCMOTHYECKOE AABICHUE, €T0 3HAUCHUE, [IOJJICP;KaHUE IT0CTO-
aHcTBa. PH KpoBH, €ro 3HaueHue, noaepKaHue OCTOSHCTBA.
Oputponutsl. I'eMorno6nH, ero KOJIM4ecTBO, CBOMCTBA, COSTUHEHUS.
JlelikonuThl, MX BBl U 3HaueHne. COBpeMEHHbIE IIPECTABICHUS 00 UMMYHHTETE.
Tpom6ornutel. KonmuecTBo, crpoeHne u YyHKIIMHA TPOMOOITUTOB.
CaepThIBaloOIIasl ¥ AHTUCBEPTHIBAIOLAS CUCTEMBI KPOBH.
I'pynmst kpoBu. Pesyc-dakrop. [IpaBuina nepenuBanne KpoBH
NMMmyHHBIE peakiuu opranu3ma. T- u B-numdouunTsl, ux koonepamus B UMMYH-
HOH peakuuu. IMMyHOTTIO0YIIMHBI, X THIIBL, CTPYKTYpA.

9. OO6pa3oBaHue U pa3pylIeHHe KIETOK KPOBU B OpPraHU3ME B3pOCIIOro yenoBeka. Peryss-
1Us1 KpPOBETBOPEHMUSL.

©O N Ok W

®dusnonorus cepaeyHO-COCYIUCTON CUCTEMBI

1 OOmas cxema KpoBo- 1 JuMdpooOpanicHus. 3HaueHuEe KPOBOOOpaIeHus. IBOITIOLHUS
CHCTEMbI OPraHOB KPOBOOOPAILIEHUSL.

2. MopdodyHKIHOHATBHBIE OCOOCHHOCTH AaTHITUYECKOW TKaHW cepjia. ABTOMAaTHS. €
MeXaHHU3M. DJeKTpoKapauorpagus.

3. CtpykrypHble ¥ (YHKIMOHAIBbHBIE OCOOCHHOCTH OCHOBHOW TKaHH CEpICYHON
MBILIIBL. AHAJIN3 CEPAEYHOro LKKIa. TOHBI cepaua.

4. MeMOpaHHBII TOTEHIIMAI U TIOTEHLIMAI JIeHcTBUS pabodero Muokapaa. Mzmenenus Bos-
OyIMMOCTH BO BpeMs CEpJIEUHOT0 LUKIIA. 3HaU€HHE JUTUTEIILHOCTH pedpakTepHOro nepuoa.

5. IIpoBenenue BO30YKI€HUS 10 OCHOBHOW M aTUITMYECKOW TKaHsaM cepaua. [Ipencepanas
Y JKEITyI0YKOBas dKcTpacucTonus. KoMmneHncaropHas naysa, IpUUHHBL €€ MOSBICHUS.

6. Cucrommveckuii 1 MUHYTHBIH 00beMbI KpoBH. PaboTa cepana u BiIUsHAE HA HEE Te-
MOJMHAMHUYECKHX YCIIOBUI. Pe3epBHbIE cribl cepaLa.

7. ViHHepBaIus cepala 1 peryisius ero AeITelbHOCTH.

8 OObeMHas U TMHEeWHas CKOPOCTh ABMKEHHs KPOBHU 1O cocyaaM. HempepbIBHOCT TOKa
kpoBu. IlynbcoBas BoiHa. OcOOEHHOCTH JIBUKEHUS KPOBU O KaMJLISIpaM 1 BEHaM.

9. KpossiHOe naBieHue, ero 3HaueHue. PacnpeneneHne KpoBSHOIO JIaBJICHUS B COCYAU-
cToM pycie. i3MeHeHne BelTMYrHbI KPOBSHOTO AaBJIEHUS IPU Pa3IMYHbIX COCTOSHUSX OPTaHU3Ma.
Perynsamnus kpoBsSHOTO JaBJIEHUS.

10. HepBHO-TyMOpasbHAsI PETryISIUs TOHYyCa COCYIOB.

11. Peakuusi cepie4HO-COCYIUCTON CHCTEMbI HAa U3MEHEHHE OKPY’KaloIlel TeMIeparypshl,
(bU3NYECKyI0 1 YMCTBEHHYIO padoTy, MOJIOKEHHE TeJla, YCKOPEHHE.

12. JIumdooOpazoBanue u 1umdpooOparieHue.

Ou3nonorus JbIXaHus
Mexanusm Boxa ¥ BbioXa. JKM3HEHHAsl EMKOCTB JIETKUX U €€ ClIaracMble.
l"azoo0MmeHn B nerkux u TKausax. [lepenoc CO2 u O2 KpoBEIO.
Perynsus npixanus.
OcobeHHOCTH ABIXaHUS MPHU Pa3IMYHBIX YCIOBHUSAX: IMPH MbIIeYHON padore, B
YCIIOBUSAX TMOBBIIIEHHOTO U IOHM)KEHHOTO aTMOC(HEPHOTO AaBICHHUS.
®dusznonorus nuIieBapeHus

1 3nauenue numeBapenus. CekpeTopHbIi npolecc. BHEKIIETOUHOE U BHYTPUKIETOYHOE

NUILEBapeHHe.

~owDdPE
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2. Metoap! uccnenoBanus (GyHKIUN OpraHoB numieBapeHus. 3Hauenue Tpynos W.I1. TTa-
JIOBA U €ro0 IIKOJIBI B pa3paboTke (PU3NOJIOTHH MUIIeBAPEHUSI.

3. CocraB u CBOWCTBA CITIOHBI. PeryIsimust 1esTeIbHOCTH CIIFOHHBIX XKelle3.

4. CoctaB U CBOMCTBA JKEIYJJOYHOI'O COKa. Perymsmus nesTeabHOCTH KeTyJOUHbIX Ke-
nes.

5. CocTaB u CBONCTBA MOKENYIOYHOTO COKa. Perynsuus BHEIIHE CEeKPEeTOpPHOM es-
TEJIbHOCTHU TOJHKETYJOYHOM JKEIE3Bl.

6. KumeuHslil cOk: cocTaB, CBOICTBA, MEXaHU3M ero cexkpenuu. [IpucteHouHoe nu-
nieBapeHue. Perynsuus cekpennu KUIEeYHOTo COKa.

7. Ponp meueHu B muIneBapeHUU. Perynsius xemueoOpa3oBaHUs U KETUEBBIICTICHHUS.
Hpyrue GyHKINU IEYEeHN.

8. BcacbiBaTenbHas GyHKIMS MUIIEBAPUTENbHOTO anmnapata. OyHKIUW MEUeHH, CBA3aH-
HBIE C BCACHIBAHUEM.

9. JlurarenbHas pyHKLMS NUILIEBAPUTEIHHOIO ammnapara.

®u3noN0rus SHAOKPUHHBIX JKEJIe3

1. BunoukoBas >xene3a. Dnudus. BHyTpucekpeTopHas QyHKUIHS MOIKEIYIOYHON xKe-
JI€3Bl.

2. Perynauusa GyHKIUI SHIOKPUHHBIX KENIE3.

3. ®yskumu runogusa.

4. DHOOKpUHHBIE Kene3bl. MeTopl X u3yueHus. [ OpMOHBI, UX CTPYKTYpa, MEXaHU3MBI
JICUCTBUSL.

5. OyHKIWU MUTOBUIHON U MApAIIUTOBUIHOM jKeje3.

6. DyHKIWU HATOYCYHUKOB.

OOMeH BeleCTB U SHEPTruu

1. OcHoBHble 3Tanbl 0OMeHa BeulecTB B opranusme. [loHsaTre o MexxXyToyHOM oOMeHe U
MeToJax ero u3y4denus. Poib (hepMeHTOB B 0OOMEHE BEIIIECTB.

2. 3HaveHHE BUTAMHHOB. BogopacTBOprMbIe BUTAMUHEI.

3. Hopwmpbl nuTanus B 3aBUCHMOCTH OT YCTIOBHI KU3HU U TpyAa. KauecTBEHHbIE CTOPOHBI
MUTAHUSL.

4. BoaHo-MHUHEpalbHBIA 00MeH. 3Ha4eHHe BOJIbI 1 MUHEPAILHBIX BEIIECTB B OpraHU3Me.
Perynsauust BoHO-MHHEpATBFHOTO OOMEHA.

5. OOMeH KUpOB.

6. OOmeH yrieBosoB. Mx ponb B opranusme. MexaHU3Mbl, PETYIHUPYIONIHE CONIEPKAHNE
YTJIE€BOJOB B KPOBH.

7. ButamMuHBI: UX OTKpBITHE, 0011ast XapaKTepUCTHKa, 3HaUeHue. JKupopacTBopumbie BU-
TaMUHBI.

8. Mertoap! npsiMoii 1 HePsIMO# KanopuMeTpun. OCHOBHOW 00MeH. DaKTOPHI, BIUSIONIHNE
Ha OCHOBHOM OOMEH.

9. WM3sortepmus u ee 3HaUeHUE. Peryssius Termioo0pa3oBaHus U TEIIOOTIAYH.

10. O6meH OenkoB: (HU3UOIOTUYECKOE 3HAUEHHUE AMUHOKHUCIIOT, TIOTHOIIEHHBIE M HEMOJTHO-
IeHHbIe O€JIKU, a30TUCTHIN OaJlaHC, KOHEYHBIE TTPOYKThI 0OMEeHa OEITKOB, BO3PACTHBIE 0COOEHHO-
CTH OEIIKOBOT0 OOMEHa.

®uU3HNOI0THUS BBIJCICHHS

1 3navenue mporieccoB BbiieneHus. KoHeuHbIe MPOAYKThI 0OMeHa. DKCTpapeHaIbHbIE
MTyTH BBIICTICHUS. DBOJIOIHSI OPTAaHOB BBIJICIICHUSI.

2. CocraB u cBoiictBa MmouH. [Iporiecc MmoueoOpazoBaHusL.

3. Perymsanus MoueoOpa30BaHUs U MOYCBBIICIICHUS.

7 MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCTOJIb3YEMBIX
B NTPOIECCE OBYYEHUA

HNupopmanuoHHbIe TEXHOJOIHU — 00yYeHHE B 3JIEKTPOHHON 00pa3oBaTeIbHO cpesie ¢



90

[EJBI0 PACHIUPEHUs JOCTYIA K 00pa30BaTeNbHBIM pecypcaM, YBEITUUYCHUS KOHTAKTHOTO B3alMO-
JIEHCTBHSI C TperojaBaTeseM, MOCTPOSHUS WHIUBUIYAIbHBIX TPACKTOPUH MOJITOTOBKH, 0OBEK-
TUBHOT'O KOHTPOJISI © MOHUTOPUHTA 3HAHUM CTYJEHTOB.

B o0pazoBarenbHOM mpoliecce 1Mo IUCHUILUIMHE UCIOJIB3YIOTCS CIIeAyIoNe nH(popMaru-
OHHBIE TEXHOJIOTUH, SIBJISIFOIIMECS KOMIIOHEHTaMH ODJIEKTPOHHOW WH(POPMAIMOHHO-00pa30Ba-
TenbHOU cpenbl BITIY:

e Cucrema snexrporHoro ooyaenuss I'bOY BO «bI'TIY »;

o MynbTUMEIUIHOE COMPOBOKIACHUE JIEKIIMN U MPAKTUYECKUX 3aHITHH;

e PaboTa c 37eKTPOHHBIMH pecypcaMH YIaJIeHHOTO JIOCTYTIA.

8 OCOBEHHOCTH U3YYEHUA JUCHUIIJIMHBI UHBAJIMJAMMU U JIMINAMMU
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMH 3/10POBbSA

ITpu oOyueHuM JUL ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMH 30POBbSI IIPUMEHSIIOTCA afarl-
TUBHbIE 00pa30BaTE/IbHbIE TEXHOJIOTUHU B COOTBETCTBUU C YCIOBUSMH, U3JI0KEHHBIMU B pa3Jieln
«Oco0eHHOCTH OpraHu3anu 00pa30BaTEIBLHOIO MpoLecca MO 00pa30BaTeNbHBIM IPOrpaMMamM
JUTS. MTHBAJIMJIOB ¥ JIUI] C OTPAaHMYCHHBIMH BO3MOKHOCTSIMU 3I0pPOBBS» OCHOBHOM 00pa3oBaTeib-
HOM MporpamMmsl (MCIHOJIb30BAHUE CHEIMATIbHBIX YUEOHBIX OCOOUI U JUIAKTUUYECKUX MaTepHa-
JIOB, CHEIMATBHBIX TEXHUYECKHX CPEIICTB O0yUYEHHs KOJUIEKTUBHOTO M MHIMBUAYAILHOTO TTOJIb-
30BaHMsl, PEOCTABICHUE YCIYT ACCUCTEHTA (IIOMOIIIHUKA), OKa3bIBAIOIIEr0 00YyJaroLIMMCcs He-
00XOAMMYIO TEXHUYECKYIO MTOMOIIb U T.II.) C Y4ETOM MHIUBUAYAIBHBIX 0COOEHHOCTEH 00ydaro-
IIUXCSL.

9 CIIMCOK JIMTEPATYPbI U UH®OPMALIMOHHBIX PECYPCOB

9.1 JIuteparypa

1. Hopmanbrast ¢usnoniorus B 3 T.: yaeOHOe mocoOue s cTya. By30B /mox pen. B.H.
SxosneBa — M.: Akagemus, 2006 r. — (Beiciiee npodeccronansnoe oopazosanue) T.1 — O6mas
¢uznonorus. — 240 c. T.2 — YactHasa ¢pusunonorus. — 288 c. T.3 — HTtepaktuBHas Gpu3noiaorus. —
220 c. Dxzemnaapos ecezo: no 10

2. ®usnonorus yenoseka/moxa pea. E.K. Aransuir.-2005. Dxzemnisipos eceeo:72

3 AramxansH H. A., Kopo6kos A. I1. [IpakTukym 1o HopMaabHON (U3NOJIOTHHM: Y. TO-
cobue 115 CTy. Mea. By30B. — M.: Bricias mkosa, 1983. — 328 c.

4 baryes A. C., Hukutuna W. I1. Manblif npakTuKyM 10 (GU3UOJIOTHH YEIOBEKa U )KUBOT-
HBIX: y4. TocoOue A CTy[. yHuBepcuteroB. — M.: Beiciias mkona, 1967. — 296 c.

5 bonb1oil mpakTHKyM 10 (PU3HOJIOTUH YeTIOBEKa U )KUBOTHBIX B 2-X TOMax: y4e0. moco-
oue s crya. By3os/ pen. A.Jl. Ho3apaues. — M.: Akagemus.- (Briciiee nmpodeccuonaibHoe 00-
pasoBanue). — T 1 @uU3M0I0rUa HEPBHOU, MBIIIIEUHON U ceHcopHOl cucteM — 2007. — 598 c. T 2
®wusnonorus BerepanbHbix cucrteM. — 2007. — 540 c.

6 D'ymunckuit A. A. u 1p. PykoBoACTBO K 1aOOpaTOPHBIM 3aHATHUSAM IO 00IIEH U BO3pacT-
HOM (PU3HMOJIOTHH: y4. TTIOCOOME JJI CT-TOB OHMOJ. criell. mea. HHCTUTYTOB. — M.: [IpocBemienue,
1990. — 240 c.

7 bBonbuoil npaktukym no ¢usnonoruu: yuedHoe nocoodue /moxa pen. A.I'. Kamxuna/ —
M.: U1 «Akaagemus», 2007 T.

9.2 ba3bl JaHHBIX U HHPOPMAIIHOHHO-CIIPABOYHBIE CHCTEMbI
®denepanbhblil mopran «Poccuiickoe oOpasoBanuey - http://www.edu.ru.
[Mopran snekTpoHHOM Hay4HOW oubimoTeku - http://elibrary.ru/defaultx.asp.
[Mpoekt «Bcs Guonorus» — https://www.sbio.info/
AmnaTtomus yesioBeka — atiac - https://anatomcom.ru/
Caiit Uucturyra ¢usuonoruun um W.I1. [TaBnosa - https://www.infran.ru/
dwusunonorus Ha [ToctHayke — https://postnauka.ru/themes/fiziologiya
9.3 D/1eKTPOHHO-0UOIHOTEYHbIE PecyPChl

. Polpred.com O630p CMU/Cnpasounuk http:// polpred.com/news.
. OBC «OpaiiT» https://urait.ru/.
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10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jis mpoBeleHHs 3aHSITUNA JIGKIMOHHOTO W CEMHUHApCKOTO THUIA, TPYHIOBBIX U
WH/IMBUIYAIbHBIX KOHCYJIBTAI[Mi, TEKYIIEro KOHTPOJS W TMPOMEXKYTOYHOH aTTeCTalllH
UCIIONIB3YIOTCS ~ ayAMTOPHUM, OCHAIIEHHbIE y4eOHOW MeOenblo, ayJuTOPHOW  JOCKOM,
KOMITBIOTEPOM(paMH) C YCTaHOBJIEHHBIM JIMIIEH3MOHHBIM CIIEHUAIM3UPOBAHHBIM HPOTPAMMHBIM
o0OecrieueHreM, KOMMYTAaTOpPOM [UIsl BBIXOJA B OJEKTPOHHO-OMOIMOTEYHYIO CUCTEMY U
AJIEKTPOHHYIO  HMH(pOpManMoHHO-0Opa3zoBaTenbHylo  cpenxy  BITIY,  MynbTuMeauitHBIMU
MPOEKTOPAMHU, HKCIIO3UIMOHHBIMH JKpaHaMH, Yy4eOHO-HATJSIHBIMUA MOCOOUSMU  (MYJISDKH,
BJIQYKHBIE TIPENapaThl, IIaKaThl, TAOIUIIBI, MyTbTUMEIHIHbIC TPE3CHTALIH).

Jlst mpoBeieHHsI TPAKTUYSCKUX 3aHATHH TakkKe HCmojb3yercs ayd. 334 A «YdeOnas
nabopatopus (PU3MOIOTMM 4YeloBeKa M JKUBOTHBIX», YKOMIUICKTOBAHHAS CIEIYIOLINIM
000pyTIOBaHUEM

e KomuiekT yueOHoI Mebenn

e AynuTopHas 10CKa

e KomnpioTep ¢ YCTaHOBJICHHBIM JIMLIEH3UOHHBIM CIEIUATU3UPOBAHHBIM MPOTPAMMHBIM
obecrnieueHreM

e MynbTUMEANNHBIN IPOEKTOP
OKCHO3ULMOHHBINA SKpaH
Anmapar Juis uccieioBaHus BeIcieil HepBHOM cuctemsl (1 miT.)

WNurtepakTuBHbIil anHaromuueckuit cton «[luporosy (1 mT.)
Muxkpockon 6uonoruueckuiit «Muxpomen» C-1 (1 mit.)
Muxkpockor MOHOKYISpHBIH (1 mT.)

Onekrpokapauorpad (1 mr.)

JlaboparopHas mocyza U peakTUBBI [0 TEMaM 3aHATUN

¢ YyeOHO-HarJsIHble TOCOOUS — TaOIUIIBI, MYJISKH, MYJIbTUMEIUHHBIE PE3EHTALINH T10
JucuuIuiMHe «PU3U0II0THs YeIOBEKA U )KUBOTHBIX ).

Jlia psina 3aHATUMN HcioNib3yeTcs Takke ayn. 118 A JlaGopaTtopusi ecTecTBeHHO-HAY4-
HO¥ HANIPABJICHHOCTH NeJarornyeckoro rexnonapka «Ksanropuym-28» nm. C.B. Jlankuna,
KOTOpasi OCHalIeHa CIeIyIOUIMM 000pyI0BaHUEM:

e KoMIUIEKT ayTuTOpHOI Mebenu
Hoyt6yxk (4 wmT.)

M®YV npuntep (1 mr.)

Anmnapar Kunna (2 mr.)

Crepunuzarop ajis 1abopaTopHOI MOCYbI BO3AYIIHBIH (1 1mIT.)

MarnuTtHas memanka (1 mr.)

[Mudposas maboparopust no xumuu «Releony (6 mt.)

[Mudposas naboparopus 1o ¢usuke «Releony (6 mrT.)

[Mudposast maboparopust mo 6uonorun «Releony (6 mrT.)
VYuebHO-HccaeoBaTenbekas 1adopaTopus OMOCUTHAIOB U HEHpOTeXHOJIOTui (6 1IIT.)
VYuebHast 1abopaTopus TOUHBIX U3MEpEeHUH (6 mIT.)

Muxkpockon yueOHbIi «9BpuKay» (6 mIT.)

CamocrosiTenbHast paboTa CTyJIEHTOB OpraHU3yeTcs B ayJUTOPHUSIX OCHALICHHBIX KOMIIb-
IOTePHON TEXHUKOH C BBIXOJOM B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CpEy BY3a,
B CIICIIMAIM3UPOBAHHBIX J1a0OPATOPHUAX IO JUCITUIUIMHE, a TAKXKE B 3a1aX JIOCTYIA B JOKATHHYIO
cetb BI'TIY.

Hcnonp3yemoe nmporpamMmmHoe odecrieueHue: «Anaromuueckuii 3D-atmac «ITuporosy; Mi-
crosoft®@WINEDUperDVC AllLng Upgrade/SoftwareAssurancePack Academic OLV 1License
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LevelE Platform 1Year; Microsoft® OfficeProPlusEducation AllLng License/SoftwareAssurance-
Pack Academic OLV 1License LevelE Platform 1Year; Dr.Web Security Suite; Java Runtime En-
vironment; Calculate Linux.

Pa3padorunk: Cynsiikuna E.B., kann. c.-x. Hayk, Ho1eHT kadeapsl ouonoruu u MOB.
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11 IUCT UIBSMEHEHUHA U JONMOJIHEHUM

YTBepxaenne usmenenuit u nonojanenui B PILI nns peanmuszanuu B 2023/2024 yu. r.

PIIJI o6cyxnena u omobpena muist peanusanuu B 2023/2024 yud. T. Ha 3acejaHun Kadeapbl
OMOJIOTUY ¥ METOJIUKH 00y4YeHHs Onooruu (IpoToKoa No ot .2023 r.). B PI1/] BHecenbl
CJIEIYIOIINE U3BMEHEHUS U JOMOTHEHUS:

Ne uzmeneHus:
Ne cTpaHHIIBl C HK3BMEHEHUEM:
cxknrouuTs: Bxirouunts:




