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1. Haznauenue oHIa OLEHOYHBIX CPEACTB

1.1. Heabto coznanust ®OC GU3NOIOTHM YEIOBEKA M SKUBOTHBIX SBISIETCS YCTaHOBIICHHE

COOTBETCTBUS YU4EOHBIX JOCTHXCHHUH 3aIVIaHUPOBAHHBIM pe3yibTaTaMm oOyueHHs W TpeOOBaHUAM
paboueii MporpaMMbl 11 CLUTIITHBI.

1.2. ®OC pa3zpaboTan Ha OCHOBAaHWH HOPMATHBHBIX JOKYMEHTOB:

— (erepaTbHOrO rOCyIapCTBEHHOI'0 00Pa30BaTENbHOTO CTaHAApTa BBICIIETO 00pa30BaHUs I10
HanpasieHuio noarotoBku 44.03.01 Ilemarormdeckoe oOpa3oBanue (ypoBeHb OakanaBpHara),
YTBEP)KICHHBIM TTPUKa30M MUHHCTEpCTBOM oOpa3oBaHMsi U Hayku Poccuiickoi denepanuu ot 9
deBpans 2016 r. Ne 91;

— oOpa3oBaTtenbHO mporpammbl  «buonorus», 3a04HOi (GopMBl 00yUEHHs BBICIIETO
o0pa3oBaHusl 1o HampasiaeHUuIo moarotToBku 44.03.01 Ilexarornueckoe oOpa3oBaHue;

— Ionoxenus o QopmupoBaHuu (OHIA OLEHOYHBIX CPEICTB ISl TEKYLIEro KOHTPOJIS
yCIeBaeMOCTH, MPOMEXKYTOUYHOM M HMTOTOBOIl arrecTaluy o0ydarouiuxcs Mo oOpa3oBaTeIbHbIM
nporpaMMmaM BBICHIET0 0Opa3oBaHUs — MporpaMMmaM OakajaBpuaTa, MporpaMMaM CIelHaInTeTa,
nporpaMMaM MarucTparypbl, MporpaMMaM MOJATOTOBKM HAay4HO-TIEAArOTHUYECKUX KaJpoB B
acupaHType — B (enepasbHOM TOCYJapCTBEHHOM OFODKETHOM OOpa3oBaTEIbHOM YUYPEIKICHUU
BBICITIETO 00pa3oBaHusl «KpacHOSPCKUIA TOCYIapCTBEHHBIN Tejarorndeckuii yausepcuret um. B.I1.

ActadneBa» yTBEpKACHHOTO MpHUKa3oM pekropa Ne 297 (mm) ot 28.04.2018.

2. Ilepeyennb KOMITeTeHIHI, MOJIeKALIHNX (popmupoBanuio B paMKax

AUCHUIIMHBI/ MOLYJISA/TIPAKTUKH.

2.1. Ilepeyenb KoMmeTeHIU, GOPMHUPYEMBIX B IMPOIECCE M3YUYCHHS aHATOMUU U Mopdooruu

4eJIOBEKA!

e VK-1: CrmocobeH ocCymecTBIATh MOWUCK, KPUTHUECKHH aHAIW3 W CHUHTE3 HMH(POPMAINH,
IIPUMEHSTh CUCTEMHBIN MOIXO/ AJIs PELLEHUS IOCTaBICHHbIX 3a/1a4

e VK-1.1: lemoHCTpUpYET 3HAHHUE OCOOCHHOCTEH CHCTEMHOTO M KPHUTHYECKOTO MBIILICHUS,
apryMEHTHpPOBaHHO (opMupyer CcOOCTBEHHOE CYXIEHHE U OLEHKY HH(popmarmu,
pUHUMAaeT 000CHOBAHHOE PEIICHUE

e VK-1.2: [Ipumensier norudeckue GopMbl 1 IpoIEeTyphl, CIOcOOEH K pedIeKCHH 0 MTOBOTY
COOCTBEHHOM M UY>KON MBICIIUTEIIBHON JEATEILHOCTH

e VK-1.3: AHanu3upyeTr UCTOYHUKH MH(OPMAIMU C IIENIBI0 BBIBJICHUS X MPOTHBOPEUUM H

MTOMCKA TOCTOBEPHBIX CYXICHUI



e JIK-3: CnocobeH (opMupoBaTh pa3BUBAIOIIYI0 00Pa30BaTEIBbHYIO CPEAY A AOCTHKCHHS
JUYHOCTHBIX, TPEAMETHBIX M METalpPeJIMETHBIX pPe3yJbTaTOB OOy4YeHHUS CpelCTBaMU
MPEToJaBaeMbIX YIEOHBIX MTPEIMETOB

e [IK-3.1: Brmageer cmocobamMu WHTErpallud YYeOHBIX TIPEIMETOB JUIS OpTraHHW3alud
pa3BHUBArOIICH yueOHOU AesITeNbHOCTH (MCCIIeI0BATEIBCKOM, MPOSKTHOM, TPYIITIOBOM U AP.)

e [IK-3.2: Mcnoas3yeT oOpa3oBaTeIbHBIN MOTEHIIMAT COIMOKYJIBTYPHOW Cpelbl pEerHOoHa B
MpernojaBaHuy (IpeaMeTa mo npoduiro) B yaeOHOM 1 BO BHEYPOUHOU IEATETHHOCTH

e [IK-1: CnocobeH ocBamBaTh W HCIOJIB30BaTh TCOPETUUYECKUE 3HAHUS U TIPAKTHUYECKUC
YMEHUI ¥ HABBIKU B MIPEIMETHOM 00JIACTH MPU PElIeHUH MPOPECCHOHANTBHBIX 3a/1a4;

o [IIK-1.1: 3Haer cTpyKTypy, COCTaB M AUJAKTUYCCKUE €IUHUIIBI PEIMETHON 00J1acTh
(mpemoaBaeMoro mpeamMeTa)

o IIK-1.2: YMeer ocymiecTBIsATh OTOOP yu4eOHOTO COJEpX aHUs JJIS €r0 pealnu3aliu B
pa3nuyHbIX (hopmax oOyueHHs B cOOTBETCTBUH ¢ TpeboBanussmu ®I'OC OO

o [IIK-1.3: JlemoHcTpupyeT yMmeHHE pa3palaThiBaTh pa3iauvHble (OPMBI yUEOHBIX

33H$ITPII>'I, OPpUMEHATE MCETOABI, IPUEMBI U TEXHOJOI'MH 06y‘I€HI/I$I, B TOM YUCIJIC

nH(pOpMaIMOHHBIE

3. ®oH/J OLEHOYHBIX CPEICTB IJIsl POMEKYTOYHOMN aTTecTalnu

3.1. ®oHBI OLIEHOYHBIX CPEACTB BKIIOYAIOT:
DK3aM€eH; OLIEHOYHOE CPEACTBO 1 — BOMPOCHI K IK3aMEHY

3.2. OuieHOYHBIE CpE/ICTBA

3.2.1. O1ieHOYHOE CPECTBO: BOIPOCHI K 3K3aMEHY
Kputepuu oneHnBaHus 10 OLIEHOYHOMY CPEACTBY 1

®opmu | IlpoaBuHyTHI YPOBEHB ba3oBblii ypoBeHb IToporoBblii ypoBeHb

pyemble copmupoBaHHOCTH copMHpPOBAHHOCTH copMHpPOBaAHHOCTH

KOMIIET KOMIIEeTEHIIM A KOMIIEeTeHIN I KOMIIEeTeHIN I

eHIIUH (87-100 6annoB) (73-86 GannoB) (60-72 6amma)*
OTJINYHO/3aYTEHO XOPOIII0/3a4TEHO YIOBIIETBOPUTEIHHO/3aUTEH
0

YK-1.1 OO0yuaromuiicst Ha OOyuaromuiicst Ha OOyuaromuiicst Ha
MPOJBUHYTOM YPOBHE 0a30BOM YpOBHE MIOPOT'OBOM YPOBHE
JNEMOHCTPUPYET 3HAHHUE JIEMOHCTPHUPYET 3HAHHE JIEMOHCTPHPYET 3HAHHE
ocobeHHOCTeH 0COOCHHOCTEH 0COOCHHOCTEH CHCTEMHOTO
CHUCTEMHOTO U CHCTEMHOTO U Y KPUTUIECKOTO
KPUTHUYECKOTO MBIIUICHHS, | KPUTHIECKOTO MBIIIJICHUS, | MBIITUICHUS,
apryMEHTHPOBAaHHO apryMEHTHPOBAaHHO apryMEHTHPOBAaHHO
dbopmupyeT coocTBeHHOE | (hopMuUpyeT cOOCTBeHHOE | hopmupyeT coOCTBEHHOE
CYXJICHUE U OIICHKY CYXXIIEHUE U OLICHKY CYXXIIEHUE U OLICHKY
uHpOpMaLKK, IPUHUMAET | UHPOPMALIUHU, TPUHUMAET | UHPOPMALIUHU, IPUHUMAET
000CHOBAaHHOE PEIIICHHE 000CHOBAaHHOE PEIICHUE 000CHOBAaHHOE PEIICHUE

YK-1.2 | OGyuaromuiics Ha | OOyyarommiicst Ha OOyyarommmiicst Ha
NIPOJIBHHYTOM yYpOBHE | 6a30BOM YpOBHE MIOPOTOBOM YPOBHE
NPUMEHSIET  JIOTHYECKHE | MPUMEHSET JIOTHIECKUE MIPUMEHSIET JIOTHYECKHE
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dbopMBI U TIPONEAYPHI,
croco0eH K pediaexcun mo
MOBOJY COOCTBEHHOW W

(hopMBI U TIPOTICTYPHI,
CIOCOOEH K pedieKCuH 1o
MOBOAY COOCTBEHHOM 1

($hopMBI U TIPOTICAYPHI,
CIOCOOEH K pedieKCHu 1o
MOBOAY COOCTBEHHOM 1

qy’)KOHN MBICJIUTEIIBHON | 4y>KOW MBICIIUTEIIBHOU 4y’>KOH MBICIIUTEIILHON
JESITEIIbHOCTH JeSITeNIbHOCTH JeSITeIbHOCTH

YK-1.3 | OGyuatomuiics Ha OOyyarommmiicst Ha OOyyarommmiicst Ha
MPOJBUHYTOM YPOBHE 0a30BOM YpOBHE MOPOTOBOM YPOBHE
aHAU3UPYEeT UCTOYHUKH | QaHAJTM3UPYET UCTOYHUKH | aHATU3UPYET UCTOUHUKH
nH(}OpPMAITUH C TETHIO nH(pOpMaIUH C TETBI0 nH(pOpMaIUH C 1ETBI0
BBISIBJICHUS UX BBISIBJICHHSI HIX BBISIBJICHHSI HIX
MPOTUBOPEUYUI U MOUCKA MPOTUBOPEYUI U MOUCKA MPOTUBOPEUYUI U MOUCKA
JOCTOBEPHBIX CYXKICHUI JOCTOBEPHBIX CYXKIACHUN JOCTOBEPHBIX CYXKICHUN

IIK-3.1 | OGyuarommiics Ha OOyuaromuiicst Ha OOyuaromuiicst Ha
NPOJIBUHYTOM YPOBHE 0a30BOM ypOBHE BJIaJ€EeT | IOPOrOBOM YPOBHE BJa/ieeT
BIIAJICET CIIOCOOaMu croco0aMu MHTETpaIiu croco0aMu MHTETpaIiu
UHTETPaLU YIeOHbIX y4eOHBIX IPEIMETOB JUIsI | YU4EOHBIX IPEIMETOB JUIS
PEIMETOB IS OpraHu3aiuu OpraHM3aIy pa3BUBAIONICH
OpraHu3aluu pa3BuBalomiel yueOHon yueOHOH 1 TeTbHOCTH
pa3BUBAIOIICH yueOHOM NEATEIIbHOCTH
JeSITeTbHOCTH

IIK-3.2 | OGyuarommiics Ha OOyuaromuiicst Ha OOyuaromuiicst Ha
NPOJIBUHYTOM YPOBHE 0a30BOM ypOBHE IIOPOTOBOM YPOBHE
UCIIOJIb3YET UCIIOJIb3YyeT UCIIOJIb3YyeT
00pa3oBaTeNbHBIN o0pa3zoBaTenbHBIN o0pazoBaTenbHBIN
MOTEHILIAJ MOTEHIIUAT MOTEHIIUAT
COLIMOKYJIBTYPHOU Cpeibl | COLMOKYJIBTYPHOM CPENBl | COLUUOKYJIBTYPHOH CPEJIbI
pervoHa B MPENo/IaBaHuM | peTrMOHA B IIPENOAaBaHUM | PETHOHA B MPENOJaBaHUI
npeaMera B ydeOHON M BO | IIpeAMeTa B yueOHOM M BO | IpeaMeTa B y4eOHOM 1 BO
BHEYPOUYHOM BHEYpPOYHOI BHEYPOYHOU AEATEIbHOCTH
JeSITeIbHOCTH JeSTeTbHOCTH

IIK-1.1 | OGy4aromwmiics Ha OOyuaromuiicst Ha OOyuaromuiicst Ha
NPOJIBUHYTOM YPOBHE 0a30BOM ypOBHE 3HAET IIOPOTOBOM YPOBHE 3HAET
3HAeT CTPYKTYpPY, COCTaB U | CTPYKTYpPY, COCTaB U CTPYKTYpPY, COCTaB U
JTUIaKTUYECKUE eUHUIBI | AMJAKTHUECKUE SAUHUIBI | AUJAKTHUECKUE €TUHHIIBI
MpeAMETHOM 00IacTH MpeAMETHOM 001acTi MpeAMETHOM 00IacTi
(mpemno1aBaeMoro (mpemnogaBaeMoro (mpemnogaBaeMoro
peaMeTa) peaMETa) peaMeTa)

MK-1.2 | O6yuaromuiics Ha OOyuarommiics Ha OOyuarommiics Ha
MPOJBUHYTOM YPOBHE 06a30BOM ypOBHE yMeeT MIOPOTOBOM YPOBHE yMEET
YMEET OCYLIECTBIIATh OCYILECTBISITH OTOOP OCYILIECTBISATH OTOOP
0oTOOp y4eOHOTO y4eOHOTO COepKaHUS y4eOHOTO COZICP>KaHUS JIJIst
CoJepKaHus IJIs ero IUISL €70 pean3aliy B ero peaan3alyy B
peanu3alyy B pa3IMuHbIX | pa3IU4HbIX (popmax pa3anyuHbIX hopmMax
dbopmax oOydeHus B o0y4YeHUsl B COOTBETCTBUHU | OOYYCHHS B COOTBETCTBUU C
COOTBETCTBHUH C ¢ TpedoBanusmu OI'OC tpedoBanusimu OI'OC OO
tpeboBanusimu ®I'OC OO | OO

IIK-1.3 | OGyuarommiics Ha OOyuaromuiicst Ha OOyuaromuiicst Ha

NPOJIBUHYTOM YPOBHE
JEMOHCTPUPYET YMEHUE
pa3pabaTbIBaTh
paznuuHbie GOPMBI
yueOHBIX 3aHSATHH,

0a30BOM ypOBHE
JIEMOHCTPUPYET yMEHHE
pa3pabaTbIBaTh
paznuyHbie GOPMBI
y4eOHBIX 3aHATHUH,

MIOPOTOBOM YPOBHE
JIEMOHCTPUPYET yMEHHUE
pa3pabarbiBaTh pa3TUIHBIC
(hopMbI yUeOHBIX 3aHSATHH,
MPUMEHSITh METOJIBI,
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NPUMEHSTh METO/IHI, MPUMEHSTh METOIBI, MIPUEMBI U TEXHOJIOTUU
IpUEMBI U TEXHOJIOTUU MIPUEMBI U TEXHOJIOTUU 00y4eHHUs, B TOM YHUCIIe
00ydJeHus1, B TOM YHCIIC 0oOy4eHHs1, B TOM YHCIIe nH(pOpMaIMOHHBIE
UH(OPMAIOHHbIE MH(POpPMAaLOHHbIE

4. ®oH/1 OLIEHOYHBIX CPEJCTB JIsl TEKYLIEro KOHTPOJISl yCIeBaeMoCTH

4.1. @oHABI OLEHOYHBIX CpPEACTB BKIIOYAIOT: KOHTPOJBHBIE pPaOOTBI, CXEMBI
(U3MOJOTNYECKUX MTPOLIECCOB, PELICHNE CUTYaTUBHBIX U PACUETHBIX 3a7ay, 3aIlIUTy J1a00paTOPHBIX
pabot, ycTHOE cooOIIeHuE.

4.2 Kputepuu OLEHMBAHHS CM. B TEXHOJIOTMUECKOW KapTe pelTuHra pabodeid mporpammbl

IUCHUIIINHBI

4.2.1. Kputepun orieHUBaHMS 1O OIEHOYHOMY cpencTBy 2: KoHTponbHBIE pabOThI

Kpurepun onieHnBanus KonugectBo 6ansioB (BKiajm B
PEUTHHT)

Onwupaercst Ha U3yYEHHBIH TEOPETUUECKUIM MaTepual npu 4

OTBETE Ha BOIIPOC

[IpumeHnsieT 3HaHMsI, TOJTyYEHHBIE B CMEKHBIX 2

JUCLMILINHAX

OTBET pacKphIBAET MOJHOCTHIO MOCTABICHHBIE BOITPOCHI 4

MaxkcumabHbIN 0an 10

4.2.2. Kputepuu OLIeHHBAaHUS 110 OLIEHOYHOMY CpeICTBY 3: CxeMbl (pM3M0I0THYECKHUX NPOLECCOB

Kpurepuu oneHnBanus KonuyectBo 6amioB (Bkiaa B
pPENTHHT)

YKkazaHbl BCe MPOBEPAEMBIE JIEMEHTHI U CBSI3U MEXKIY 2

HUMU

Hcnonw3ys cxemy, CBOOOHO OOBICHIET TEOPETUICCKUI 2

MaTepuan

OTBeuaeT Ha JAOMOIHUTEIbHBIE BOIIPOCHI IO CXEME 1

MaxkcuMaIbHBIA 0aiut

4.2.3. Kputepun OILIEHUBaHUS TO OIEHOYHOMY cpeAcTBY 4. CUTyaTMBHbIe M PpacyeTHbIe
(usunosoruyeckue 3agaun

Kpurepuu onennBanus KonuyectBo 6amioB (Bkiaa B
PENTHHT)

Onupaercst Ha U3yYECHHBIN TEOPETUUECKUI MaTepuall pu 2

pelieHun

[IpumensieT 3HaHMs, TOJTYYEHHBIE B CMEXKHBIX 1

JUCLIATIIMHAX

OTBeyYaeT Ha JOMOJHUTEIBHBIE BOIIPOCHI MO 3a]1a4e 2

MaxkcuMaabHbIN OaJin 5

4.2.4. Kpurepun OLICHMBAaHMS MO OLEHOYHOMY cpeAcTBY S. UHauBHaAyaabHoe codeceoBaHUe
NPH 3a1UTe Ja00paTOPHBIX padoT

Kpurepuu onieHuBanus KonuyectBo 6amioB (Bkiaa B
pPENTHHT)

[IpencrarieH mpoTOKOJI MPOBEACHUS T1a00paTOPHOM 3

paboThI B COOTBETCTBUU C TPEOOBAHUSIMU




Onupaercst Ha U3yYEHHBIN TEOPETUUECKUI MaTepurall, 4
MNPUMCHACT 3HAHUSA U3 CMCIKHBIX JUCHUILINH ITPU
00BSICHEHUH 1LIeJIeH, 3a/1a4, TOJIYYeHHBIX Pe3yJIbTaTOB

OTBeuyaeT Ha AONOJHUTCIIbHBIC BOITPOCHI 3

MaxkcuMaIbHBIA 0aiut 10

4.2.5. Kputepuu olleHUBaHUA MO OLIEHOYHOMY CpeACTBY 6:. Jlokiaa mo oqHomMy U3 pasesioB
AUCHMILINHBI

Kpurepuu onennBanus KonunuecTBo 6amioB (Bkjaa B
pPENTHHT)

[Tpu moaAroTOBKE COOOIIEHUS UCITOTH30BAHbI 2
PEKOMEHIOBAaHHBIC UCTOYHUKH WJIH MOA00PAHHBIE
CTYJICHTOM y4eOHbIe TOCcoOus, MOHOTpaduu, HaydHas
NepUOIMKa 10 N30paHHOH TeMe

Tema packpbITa OJIHOCTBIO. 1

CBoOoaHOE BIIaJieHNe MaTepUaIOM IPU OTBETaX Ha BCE
MIOCTaBJIEHHBIE BOIPOCHI

MaxkcuMabHbBIA 0aiut 5

5. OueHo4HBIE CPeACTBA (KOHTPOJIbHO-U3MEPUTEIbHbIC MATEPHAJIbI)

5.1. OneHo4HbIe cpeACcTBA JJIsl IPOMEKYTOYHOM aTTecTalnu

5.1.1. Bonnpochl K 3K3aMeHy

* OcHoBHble  (YHKIMOHANBHBIE  CHCTEMbl  JKMBOTHOM  KJIETKM. Buasl  perynsauuu
BHYTPHUKJIETOYHBIX IPOLECCOB.

* MoHHble MeXaHM3MBI 3JEKTpPOreHe3a Ha IIa3MaTHYeCKOW MeMOpaHe 3>KUBOTHOM KIIETKH.
[Torenmuan nokos ¥ MOTEHIMAN IEHCTBHS B BO30YIUMBIX KJIETKAX.

* KnerodHoe cTpoeHre HEPBHOM CHUCTEMBI. MeXaHU3M U CBOMCTBA CUHANITUYECKOW Mepeaadn

* CoBpeMeHHbIE TPEICTABICHUS O CTPYKTYpPHO (YHKIIMOHAJIBGHOW OpraHu3alMd HEPBHOTO
1neHtpa. Masble HelipoHHbIE e, CBOMCTBA HEPBHBIX LIEHTPOB.

* OU3MOJOTNYECKUE MEXAHN3MBI MBILIEYHOTO COKPAICHUS

* HepBHble LIEHTPBI COMAaTUYECKON HEPBHOM CHUCTEMBI, UX JOKAJIU3allisi B CHUHHOM U TOJIOBHOM
Mo3re. Perymsamnus nossl 1 JIOKOMOLUN

* CtpykTypHO-GYHKIIMOHAJIbHAS  OpPTraHM3alMs  CEHCOPHBIX  cucTeM. UyBCTBUTEIHHOCTH
peuentopoB. PenienrtuBHbie nosist. [TpuHIums! KogupoBaHus HHGOpMAaLKH.

* AHaTOMO-(QU3MOJIOTHUYECKUE OCHOBBI 3peHHs. Onrtuueckas cucrema ria3za. OCHOBHBIE BU[bI
HapyLeHUH pedpaxium.

* MexaHU3MBI 3pUTEIBLHON peleniny. AHAIN3 3pUTEIbHON HH(POPMAIIUK B TOJIOBHOM MO3T€

* AHaroMmuyeckue, OHMOXMMHUYECKHE, (DYHKIHMOHAJIbHBIE OCOOCHHOCTH OTIEIIOB ABTOHOMHOM
HEPBHOM CUCTEMBI

* DHJOKPHUHHBIE K€Ne3bl U CHCTEMHBIE TOPMOHBL. MOJEKYISIPHO-KIETOYHbIE MEXaHU3MBI
JIeUCTBUS TOPMOHOB. [IprumMepsl

* KpoBeTBopeHHE U €ro peryasnus

* Cucrema peryjisiiiuyd arperaTHoro CoOCTOSHUSI KpoBU. OCHOBHBIE STanbl M MEXaHU3MBI
remocrasa. [ [poTuBoCBEpTHIBaAIOIINE MEXAaHU3MBbI

* CoBpeMeHHbIE NpecTaBlieHnss 00 UMMYHHOH crcTeMe, HIMMYHHOM OTBETE.

* OcHoBbl aHatoMuu cepaua. Cepaeunslid 1uKI. OCHOBHBIE IIOKAa3aTeNM  CEpAECUHOU
JEeSITEIIbHOCTH



* OcoOeHHOCTH TeHEpaLUu U MPOBEICHUS BO3OYKICHUS, FIEKTPOMEXaHUUYECKOE CONPSIKEHHUE B
MHUOKapze

* I'erepoMerpudeckuii ¥ TOMEOMETPUYECKHMH  MEXaHU3MBl  CaMOPETYJSILUU  CEPAECYHOU
JesTeNIbHOCTH. HepBHas perymsnus cepaedHon 1eTeNnbHOCTH

+ Cocynpl 60JBIIOTO U MAJIOTO KPYroB KpoBooOpamieHus. OCHOBBI TeMOINHAMHUKHI

* DyHKIMOHAIBHBIE TUIIBI cOCY0B. CTpOEHHE COCYAMCTOM CTEHKH U OCOOEHHOCTH KPOBOTOKA B
apTepusix, apTepuosax, Kalmuigpax U BeHax.

* Perynsmus peruoHapHOTroO U CUCTEMHOTO KPOBOOOPAIIIEHUS

* OcHOBHbIE 3Tanbl AbIXaHWs. AHATOMMS OPraHOB BHEIIHETO JbIXaHUS. MeXaHW3Mbl JIETOUHOU
BEHTUJISILIVN.

* Peryimsauus jierouHoi BeHTHWIALMKA. HelipOHHBIE MOMYJIALMY JBIXaTEIBHOIO LIEHTPpa CTBOJIA
Mo3ra AQQepeHTHOE 3BEHO — XEMOPELENTOPhI COCYI0B U MEXaHOPELENTOPHI JIETKUX.

* ['a3000MeH uepe3 asporeMaTHuecKuii 0apbep U (aKTOpHI, BIUAIONINE HA HETO0. MeXaHU3MBbI
TPAHCIIOPTA KUCIOPOJA U YIVIEKHCIIOTO ra3a KPOBbIO

* OOMeH ra3oB B TKaHAX. MeXaHU3MBbI KJIE€TOUHOTO JABIXaHUS M SHEPTeTUKA )KUBOTHOM KIIETKH

* MerTo/1bl OLIEHKH ¥ OCHOBHBIE ITApaMETPhl FHEPrOOOMEHA.

e 3HaueHMe W TuUnbl numieBapeHus. (CucTeMa OpPraHoB  MHUILEBAapeHHs. AHATOMO-
(U3UOJIOTMUECKUE OCHOBBI MOTOPHOH, CEKPETOPHOH [eATENbHOCTH MUIIEBAPUTEIBLHOTO
TpaKTa U €€ PeryJsuu.

* [IumeBapeHue B MOJIOCTH PTA U JKEIYIKE U €70 PETryIIsILMs

e IlumeBapenne B  ABeHaauartunepcTHod  kumke. CocTaB M peryisiius  CEKpeLuH
IIaHKPEAaTUYECKOT O COKa M KEIIYU

* Ilpouecchl MOJOCTHOTO U MEMOPAaHHOTO MHILIEBAPEHUS B TOHKOM KHIIEYHUKE. MeXaHHU3MbI
BCAChIBaHMsI HEOPIraHUYECKUX HOHOB, BOJbI U METAOOJIUTOB.

* Opranuzanus 1 peryssiius yrieBogHoro oomena. CaxapHslid quader.

* Opranmzanus JunuaHoro oOmeHa. JKHpoBble TKaHM B KadyecTBE JIE€NO 3HEProcyoCTpaToB.
HeliposnaokpuHHas perymisanus JIUIOTeHe3a, JIUM0IN3a U OKUCICHHS! JKUPHBIX KHCIIOT

* OOmias cxema a3oTucToro ooOmeHa. HelposHmokpuHHAs perymnsaius OEIKOBOro oOMeHa.
AzoTHCTHIN OanaHc. buonoruyeckas HIEHHOCTh MUIIEBBIX OETKOB.

» dusnonorus MoyeoOpa3zoBaHUs

* Perymsiuus ocCMOJIIPHOCTH U COAEPKaHUS HATPUS BO BHEKJIETOUHOM JKUJKOCTH

* IloueuHble MEXaHU3MBI PETYIISILIMU KUCIOTHO-IIEIIOYHOTO PAaBHOBECHS

* HeiliposHIOKpHUHHAS PEryJIsus penpoayKTHBHON (PYHKIIUU

5.2. OneHo4YHbIe CpeACTBA ISl TEKYILIero KOHTPOJIsl yCleBaeMoCTH

5.2.1. KouTpoJbHbIe pa0doThl (0OLIeHOYHOE cpeacTBO Ne2)



Kontposabnass pabdora Nel '"®usumosoruss BO30yIMMBIX TKaHeil, HEPBHOH W
HeHPOIHTOKPUHHON peryasiun

1. BeimosHuTe pacyeT 3HAYCHHsA NOTEHIMala Mokos Heipona, ecou [K+]in=150 mmoms/m,
[K+]out=4 mMmonw/n. Kak m3aMeHHUTCsI BO30yIMMOCTh HelpoHa mpu yBenuueHuu [K+]out? Otser
obocHyTe.

2. CxemMaTH4YHO 3apuUCyHTe XUMHUYECKHWA CHHAIC C METa0OTPONMHBIMH peIeNnTopaMyd Ha
MOCTCUHANTHYECKOM MemOpane. Ilox pHCYHKOM KpaTKO 3alMIINTe CTAAUd CHHANTHYECKOU
nepenaun. Kakue kaHaipl Ha TOCTCMHANTHYECKON MeMmOpaHe oTkporotcs npu reneparuu BIICII, a
kakue - mpu renepauuu TIICIL. IlpuBenute mnpuMepsl MeTa0OTPOMHBIX BO30YXIAIOMIUX U
TOPMO3HBIX XOJIMHEPIUYE€CKUX CUHAIICOB.

3 Bapucyiite pedIIeKTOPHYIO IYTy CIIMHHOMO3TOBOTO pa3rudaTelbHOTO peduiekca ¢ HEMpOHHOU
[ETIOYKOW BO3BPATHOTO TOPMOXKCHUS. 3alUIIUTE MPUMEPhl HUCXOSIINX MyTeH, aKCOHBI KOTOPBIX
00pa3yroT Ha MOTOHEHPOHE TOPMO3HBIE U BO30YKIAIOIUE CHHATICHI

4. 3apucyiiTe cxemMy OpraHU3alMH JBUTATEIILHOTO OOYYEHHUsI C MOMOIIBI0 MO3keuka. OTMEThTe
CTpEJIOUKaMHU Ha 3TOH CXeMe IMyTH MEeXIy HEHTpaMH KOpbI, 3y04YaThiM sSpOM, [IEHTpaMy CTaBOJIa,
kietkamu [Typkunbe. KpaTko onummmre paboTy 3THX HEMPOHHBIX KOHTYPOB

5. 3amonHUTE HEAOCTAIOIINE 3BEHBS: ...... - THPEOTPOIHBIA TOPMOH ajeHorumnodusza -...... -
YBEIIMYCHHBIA MHUTOXOHIPHOTEHE3 B KIeTKax. JIJsi Kakaoro W3 TpPeX TOPMOHOB YKaKUTE
XUMUYECKYIO IIPUPOJY, MEXAaHU3M JICUCTBUS Ha KIECTKU-MULIEHU. [lepeunciaure npyrue KOHEYHbIE
¢dbusmonorrnueckue 3pGHEKThI 1T 3TONH HEHPOIHTOKPUHHOM 1IeTIH?

KonTpoabHas padora Ne2 "®u3no10rusi BUCHEPATbHBIX (PYHKIMA M1 00MEHHBIX NPo1eccoB’

1. 3apucoBaTh CXEMaTHYHO TOTEHIMAN JCHCTBUA B MHOKapjae, Hoamucarb ero ¢asbpl u
OTBCTCTBCHHBIC HOHTPAHCHOPTHBIC MCXAHU3MBI. Kakue wusmenenus cepneqﬂoﬁ ACATCIIBHOCTHU
MOTYT TPOU30WTH NPU YKOPOUEHUHU MPOJOJLKUTEIBLHOCTH ToKa MOHOB Ca? Kakue m3MeHeHHs B
MpOBOAMMOCTU MHUOKApJAa MOTYT HHUIITUUPOBATH TAKUC K€ U3MCHCHUS B CGpIIG‘-IHOfI I[GSITG.HBHOCTI/I?
OTtBet 06OCHYyIHTE.

2. laBnenue B Kanwuisipe paBHO 20 MM pr.cT.. Kakas yacTh naBieHus, COOOIIEHHOIO aopTe
CepAlleM 3aTpaTuiach Ha INPEOJOJEHHE CONPOTUBIEHHUS COCYAOB [0 Kamwulsgpa, eciu oouiee
COIIPOTHBIIEHUE COCYAUCTON CETH PaBHO 37 MM pT.cT./K.CEK., a MUHYTHBII 00beM KPOBHU — 5 II.

3. Kakue m3MmeHeHus B ra3oTpaHCHOPTHOW (YHKIIMM KPOBH BO3MOXKHBI MPU MHTHMOMPOBAHUU
APUTPOLIUTAPHON KapOoaHTHIpa3bI?

4, Cnupomerpus nokasana, uro JKEJI = 3800 mn, uz vux PO Baoxa coctasuser 1700 mi, a PO
Bbiioxa — 1500 mui. CkonbKkO BO3yXa MOCTYIUT Yy 3TOTO YEJIOBEKA B alIbBEOJIBI 32 | MUHYTY, €ciu
3a 3TO BpeMs OH caenan 18 apIxaTenbHbIX ABUKECHUM.

S. Paccuuraiite pacxon SHEpruu 3a 4ac, €Ciad HMCHBITYyeMbl noriomaer B MUHYTY 0,3 1
KHCJIOPOJIa, AbIXaTeNbHBIA KO duimeHt =1.

6. Byzner nu BcachlBaThCS B KMILIEYHUKE IUIIOKO03a, €CJIM €€ KOHLEHTpauus B Ia3me kposu 100
Mr%, a B mpoceTe KUK — 20 Mr%.

7. CxemMaTu4HO M300pa3UTh MOJIEKYJIy UMMYHOTJIOOY/IMHA, YKa3aB Ha CXeMe BapHaOenbHbIN U
KOHCTaHTHBIN yJaCTKH, COOTHECTH C MX CTPOCHHEM JICJICHHE aHTHUTENI HA WUIWOTHUIIBI U U3OTHIIBL.
YCTaHOBUTHh COOTBETCTBHE MEXIY KIacCaMd HWMMYHOIJIOOYJIMHOB M BHJIAMH JICHKOLIUTOB,
yYacTBYIOIIMX B OJIMMUHAIMM KOMIUIEKCA AHTUICH-aHTHTENO W B (OpMHUpOBaHUM oOdYara
BOCTIAJICHHUS



5.2.2. IlepeyeHb nmpoBepsieMbIX cXeM (PH3HO0JOTHYECKHUX NPOLECCOB (OLEHOYHOE CPeACTBO 3)

Cxema / pUCYHOK

OcHoBHbBbIE 3JICMECHTBI, IPOBECPHACMBIC HA CXEME

basoBblii pazaea 1

Buyrpukiierounas
CUTHAJIM3aLus

[Tna3maruueckas MeMOpaHa, peuenrop, G-06erok,
afgeHwIatnukiIasa, TAM®, nporenHkrnHa3a, 0enKu-3¢GHEKTOphI

Perynanus skerpeccuu rena

CtpykTypHash 4acThb T€HAa, MPOMOTOp, DJHXAHCEp, (aKTOPbI
tpanckpununu, PHK-nonumepasa

Pacnipenenenrie HOHOB MeEXIY
KIETKOM ¥ MEXKICTOUYHOU
cpenoi

[Tna3smaruyeckas MeMOpana ¢ kananamu it Na“ u K', Na'/K'-
ATda3zoii.

BHyTpUKIIE€TOYHBI KOMmapTMeHT ¢ uoHamu Na' , K' wu
OpraHUYECKUMH aHHOHAMU

HMoHbI BHE KIETKH

IToTenmuan neiicTBUA

KpuBas morennmana nevicteusi, KYJI, mopor B0o30ymumocTu,
cOCTOsiHME BOPOT Na KaHaja

Cunanruueckas nepenaya Ha
MpUMEpEe  XOJIUHEPTUYECKOTO
chHarmca

[IpecunanTruueckas TepMUHAIL: CHHANTHYECKHE BE3UKYIbI, Ca-
KaHaJIbl, aKTUBHBIC 30HBI Ha IPECUHANTUIECKOI MeMOpaHe
CuHanTu4deckas eib

[ToctcuHanTuyeckass MeMOpaHa C pEHENTOpaMHd U HOHHBIMHU
KaHaJlaMH, XOJIMHACTEePa3oi

Crpenku,  oTpakarolue  IOCJIEJOBATEIbHOCTh  3TaIlOB
CHHANTUYECKOU Mepenadn
Maible HEHpOHHBIE LIETIH JuBeprenTHas, KOHBEPI€HTHAas LeIIH, BO3BpaTHOE,

JaTepaibHOE, PEHUITPOKHOE TOPMOXKEHNE, HEHPOHHAs JIOBYIIIKA

Pednexropnas
ABUTAaTCIIBHOT'O
CITMHHOMO3T'OBOTO peduiekca

myra

AHatomuyeckue CTpyKTypbl: CMHAJIBHBIA TAHTIUNA, TEPeIHUE
U 3aJHHE KOPEUIKM CIIMHHOMO3TOBHIX HEPBOB, IEpEIHUE,
3aJiHMe, OOKOBBIE poOra CEporo BeIIeCcTBa, CTOJIOBI OeIoro
BEIECTBA, CIIMHHOMO3TOBOM KaHall

DneMeHTHI peIIeKTOPHON AYTr: penentop (BHYTPUMBIIIICUHBIN
WIA CyXOXXWIbHBIN), addepeHTHbid HeHpoH, 3¢ ¢depeHTHBII
HEWPOH, MBIIIIEYHOE BOJIOKHO)

YapTpacTpykTypa
MBILIEYHOTO BOJIOKHA

Capxonemma ¢ T-tpy6ouxamu, riucrepuasl CIIP, Mmuopubpusisl,
MHUTOXOHPUH

Capkomep MHOPHUOPHIUIBI B

Z-J'II/IHI/II/I, TOJICTBIC MHUO3UMHOBBIC HUTH C I'OJIOBKAMH, aKTUHOBBIC

COKpaIlleHHOU U | HUTH U UX IPaBUIbHOE B3aNMHOE PACIIOJI0KEHHE
paccialIeHHOM MBIIIIe
Comarunyeckas HepBHas | ['onoBHOM Mo3r: BectuOynsipHble, KpacHbIE, PETHKYJISPHBIE
cucremMa sapa CTBONA, Oa3ajbHBIE TAHIJIMM, JOOHBIC IONMU (LIEHTPHI
MIPOrpaMMHUPOBAHUS IIPOU3BOJILHOTO JBUKCHHUS ),
JKCTpaAlMPaMUIHBIN, IMPAMUIHBIN IyTH
[IpoBogsimue nyTtu B 6eJ10M BElIeCTBE CHUHHOTO MO3Ta
Oobmas cxema | AHaTOMHYECKHE CTPYKTYphl: [ umotamamyc, Hedporumodus,
HEHWPOIHTOKPUHHON ageHorunopus, BOPOTHAas TUMoTataMo-runodu3apHas
peryusuuu COCYAHCTasl CUCTeMa, MepudepuyecKue YHIOKPUHHBIC KEIe3bl
(muTOBHIIHAS, KOpa HAJIIMOYeyHUKa, MoJioBbie kemesbl, ILGF-
MPOAYLUPYIOIINE CTPYKTYPHI)
buoxumusi: 1. pUIM3UHT-TOPMOHBI: JTHUOEPUHBI M CTATHUHBI;
2.tponibie ropmonbl: TTI, AKTT, ©®CI" u JIT', CTT
Ctpenku, oTpaxaroliye npsiMble 1 00paTHbIE CBSI3U
Kinerounsie MexaHu3Mbl | [opMoH+ MeMOpaHHBIM peuenTop, BTOPHYHBIC IOCPEIHUKH,

JEWCTBUSA TOPMOHOB

s dexTopHbIe OCITKN
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WNHTepHanu3auyss TOPMOH-PELENTPHOrO
KJIETKH, TPAHCKPUIILIHS

KOMIIICKCa, Aapo

ba3oBblii paznea 2

IloreHuuansl  OeWcTBUA B
MHOKape

BpemeHnHoil xon moOTeHHManaa JEHCTBHSA, BO30YAMMOCTH U
COKpAICHMS;
Coctosnue BopoT Na n Ca kaHajoB

Perynsuus
JaBJICHUS

apTepUATBHOTO

BapopeuenTopbl COCyIMCTOM CTEHKH, COCYAOJBUTATEIbHbBIN
[EHTP, KApIUOUHTHOUTOPHBIN IICHTP, BEreTaTUBHBIC HEPBHI
cepana (XpoHO-, MHO-, APOMOTpOIHbIE 3 EKThI! |U3MEHEHNE
MOK), cumnaTuueckue HEpBbI COCYIOB (BasoiuiiaTanus /
Ba30KOHCTPHKITHSA);

Kackan: rokcrarmomepynspHble  KIETKM  TOYEK, pPEHUH,
aHTUOTeH3UHOreH | |aHruTeH3uH | [ |aHTHOTEeH3WH2,  PelenTOopPbl
TNIAJKAX MBI COCYAUCTOM CTCHKM K aHTHOTCH3HHY
(BazokoHcTpukmus), AT (Ba30OKOHCTpUKIHA), YCHUIICHUE
CEKpelrHU aabJ0CTepOHa KOpor HaanouyeuyHuka, poct OLK

DaKTOpHI,
CPOACTBO
KHCIIOpOY

BIUAIONIME  HA
reMoriioonHa K

KpuBas aucconmanuy oKCUMUOTIO0MHA; KPUBBIE JTUCCOLUALIUU
OKCUTEeMOTJIOOMHA B HOpPME, TPHU MOBBLIIMICHUU TEMIIEPATYPHI,
noHmwxennu pH, yBennuennn Hanpspkenuss CO2

MuroxoHpuaibHOe
OKHCJICHHE

[{ukn 6eTa-OKUCIEHUS KUPHBIX KUCIOT, mupyBaT/ll" kommekc,
anetunKoA, ITK, HAJH, ®AJH2, OTIL: nasixaTeabHbIC
komiuiekesl 1, 11, I, IV ¢ mpoTtonHbiMU TOMIIamu, rpaaueHT H+
Ha BHyTpeHHeH wMeMOpane, AT® cuHTeTa3a, pazodmarome
OcIKu

Tabnuia, oTpaxaromas COOTBETCTBHE MPOCTETUYECKUX TPYIII
(epMEeHTOB, MEPEHOCUYUKOB AICTHIBHBIX TPYIII, 3JIEKTPOHOB B
OTIL n BXoAsSIMX B UX COCTAB MUKPOAJIEMEHTOB 1 BUTAMUHOB

PerJ'DII_[I/ISI JAbIXaTCJIBbHOT'O

LUKJIa

XeMopeuenTopsl, MHCIIUPATOPHBIE HEHUPOHBI AL,
MOTOHEHpPOHBI, auadparMa U HAPYKHBIE MEXpeOepHbIe
MBIIIIBI, PELENTOpPbl PACTSIKEHUS B  CTCHKE  aJIbBEOJI,
sKcnuparopHbeie Heuponbl [Il, TOpMOkeHHE HHCIUPATOPHBIX
HEHUPOHOB

Bunnr MOTOPUKU
MUIIEBAPUTEIBLHOTO TPAKTA

[IponynbcuBHAS MEPUCTANBTUKA, PUTMHYECKAss CErMEHTAIUs,
MasiTHUKOOOpa3Hble COKpAIlEHUs

MexaHu3MbBl BCachkIBaHUS B
TOHKOM KHIICYHHUKEC

ITapa SHTEpOLUTOB, TPAHCHOPT BOABI C PACTBOPECHHBIMU
BEIIECTBAMM uepe3 IesieBod KOHTakT, Na,K-nacoc Ha
0azonmatepaipbHOl ~ MeMOpaHe, Na-3aBUCHUMBIH  TEPEHOC
AMUHOKHCIIOT M CaxapoB Ha alMKaJILHON MeMOpaHe

VYrneBoaHbIil OOMEH KIIETKHA

I'moxo3al | nupysarl] muroxonapuu: IIJI'kommiekc, I[TK,
OTL, cunte3 AT®; HTK[Iuurparl | CHHTE3 >KUPHBIX KHUCIOT
(I MTUTUIHBINA OOMEH.

['mroko3al | mupyBar! | makrat

I'moko3al ] nenrozodocdatabiil nuki’ nentos3s, HAJIOH.

I'mroxo3zal | TJIMKOTEH; riroko3al] TIIUKOTIPOTEUHBI,
IIOJIMTIJIMKAHBbI
HeitposunokprnHas [Tonnepxanue romeocTasa TJIIOKO3bI  KPOBH:  WHCYJIMH,
peryisnus ypoBHs TIIIOKO3BI B | TIIOKaroH ['mneprioukemus:
KpOBH CpouHast  perynsauus: aapeHaquH (MO3rOBOE  BEILECTBO
HB.,Z[HO‘-IC‘-IHI/IKOB), CUMITaTUYCCKUC HCPBLI
HeitposunokprunHas peryssiusi: KOPTHUKOJINOEpUH

(runotanamyc), AKTI (ameHorumodwus), TIFOKOKOPTHKOHIBI
(Kopa HaJIMOYECYHUKA)
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TpaHcnopTHbIE dhopmer | Kummeynuk [ | XHIOMHUKPOHBI

JIUIIAJ0B KPOBU Kuposas tkans [ JCBXK B kommiekce ¢ albOyMUHOM
nevens| | JITIOHII, JITTHIT, JITIBIT

Kinerounsie MexaHu3Mbl | PacioznaBanue antureHa: AIIK ¢ anTureHom B KoMILIeKce ¢

rymopaibHoro  uMmyHHoOro | 6enkom MHC, nauBnsblil Tnumdonnthelper, B numdonnur.

OTBETa B nmuMdonuTel mamsaTH, IUTa3MaTHYECKHe KIETKH, CHHTE3
aHTHUTEI

3JII/IMI/IHaI_II/I$I KOMIIJICKCAa aHTUT CH-aHTUTCIIO
WNutepnevikuapl 1 ©W 2, UEHTPBl TEPMOPETYISILUM B
TUMoTaiamyce, CUCTeMa  TUPEONMHOEpHH,  aKTr,  Kopa

HaAAMOYEUHUKA
Crpenku, OTpakaroIlue KOHTAKTHBIC U JUCTAHTHBIC KIETOYHBIE
B3aUMOJICUCTBUS
Crpoenue u kimaccel | YeTBepTUUHAsE W JOMEHHas  CTPYKTypa MOJIEKydbl g
MMMYHOTJIOOYJTMHOB (BaprabenbHBIN U KOHCTAHTHBIN YYaCTKH).
W3otunsl: 1gM, IgG, IgE, IgA, IgD
[TpuHumnuaneHas cxema | PeuentuBHble moas mnepudepuyeckoro OTAeNa, MPOBOASIINE
aHalM3aTopa Ha TMpUMEpe | MyTH, UEHTPaNbHBIA oOTAen (CEHCOpHBIE sapa Tajlamyca,
3pUTENBHOTO MIPOEKIIMOHHAs 30Ha KOpbI O11). OTAeTbHO HEHPOHHAs KOJIOHKA C
HEHPOHAMU — IEPBUYHBIMH JIETEKTOPAMU
Crpoenue penienTopa | HapyxHbiii cerMeHT ¢ MeMOpaHHBIMH JUCKaMu (OTAEIBHO
CEHCOPHOW  CHCTeMbl  Ha | pparMeHT  MEMOpaHHOTO  JWCKa C  POJONCUHOM U
npumepe GoToperenTopa CXEMaTHUYEeCKON 3amuchio (POTOXMMHUYECKON peakiuu), Na

KaHalbl HA  IUIa3MaTHYeCKoil  MemOpaHe,  BTOPUYHBIC
MTOCPEIHUKHU
BHyTpeHHHUI CETMEHT U CHHAIIC ¢ OUIOJIIPOM

JInmOuaeckast cuctema ['mnoTtanamyc, rumnmokamn, MHHAAJIWHA, MaMWULSIPHBIC Tena,

[epeaHue sapa TajaMyca, IOsICHas W3BWIMHA U CTPEIKH,
OTpakarolue (yHKIHMOHAIbHbIE CBA3HM MEXKIY 3JIEMEHTaMH U C
acCOLIMAaTUBHON KOPOU

OyHKUMOHANbHBIE 30HBI KON | [IpoekionHble 30HBI 3pUTENBHOTO, CIIyXOBOTO,

COMAaTOCEHCOPHOTO aHalM3aTropa, OOOHSATENbbIE JYKOBHIIHI,
MOTOpHAs Kopa, nepeIHeacCOaTHBHAS "
3aJ[HEaCCOLlMaTUBHAs  KOpa, LEHTPHl TIOHUMAaHUS  peuu
(Bepnuxe), IEHTp peueBOr apTUKYISIITUU (bpoxa)

5.2.3. CutyanuoHHbIe 32124 10 (PU3HOJIOTHH (OLEHOYHOE CPeICTBO 4)
ITo 6azoBoMy pa3aeny 1

1.

BarpaxoTOKCHH — CHJIbHBIA HEHPOTOKCHH, BBIJACICHHBIA W3 saa MAyKoB, yBeaudumBaeT Na'
MIPOHMIIAEMOCTh MEeMOpaHbl HelipoHa. Kak AToT 1 moBIHMsAeT Ha MOTEHIIMAJ TTOKOsI HEeHpoHa?

['uranTckuii akCcoH KajdbMapa TOMENIEH B Cpely, HOHHBIA COCTaB KOTOPOW HACHTUYEH
€CTECTBEHHBIM YCJIOBUSIM. B mepBoM ombiTe akcoH nepy3upyrOT M30TOHUYECKHM PAacTBOPOM
NaCl; Bo BTOpOM — pacTBOPOM, MWJEHTUYHBIM IO HOHHOMY COCTaBy BHYTPEHHEMY
COJIEPKUMOMY aKCOHA. UTO MPOU30MAET B KAXIOM Cydae ¢ MOTEHIIMAIOM MOKOs?

Kak n3MeHuTCs MoTeHIMal MoKos, eciiu 3a0okupoBath padoty Na,K-3aBucumoit ATda3b1?

I'uranTckuii akcoH KajlbpMapa TIOMECTWJIM B Cpely, KOTopas II0 CBOEMY COCTaBy
COOTBETCTBOBAJIA MEXKKJIETOUYHOM JkuAKocTH. Ilpm pasgpaxkeHMM B aKCOHE BO3HMKAIU
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10.

11.

12.

13.

14.

15.

16.

17.

18.

NOTEHIMAbl JEWCTBHA. 3areM KOHIEHTpamuio HOHOB Na' B cpele ypaBHSIM ¢ HX
KOHIICHTpAIlUeH B aKCOHE U MOBTOPIIIH paspaxeHue. Yto oOHapy umu?

Kak u3MeHHWTCS KpuBas MOTEHIMA a NEWCTBUS NP 3aMEIEHMH Npolecca MHAKTHBAIuUu Na'
KaHaJioB?

[Touemy runeprosnsipuzanus NPUBOAUT K CHUKECHUIO BO30YAUMOCTH?

Heps pasnpaxarot ¢ yacroroit 10, 100 u 1000 pa3 B cexynny. CKonIbKO NOTEHIIMAIOB JEHCTBUSA
OyneT BO3HUKATh B KaxaoMm caydae? [IpomopkuTensHOCTh  mepuofa  aOCOJIOTHOM
pedpakrepaoctu — 2 Mc. (Ilodckaska: Bcnomnume — umo makoe 1aOUIbHOCMb)

Bo3Hukaer nu pacnpoCTpaHAIOLIUKWCS NOTEHUHUAT JCWCTBUS B HEPBHOM OKOHYAHUM, €CIU
W3BECTHO, YTO MEMOpaHHBIN MOTeHIHaN paBeH 90 MB, KpUTHUYECKUN YPOBEHB JCTOJIIPU3AIIIN
Ha 30% HMXKe, a pa3IpakaloIUi TOK CIABUTaeT MEMOpaHHBIN OTEHIIMA B OAHOM ciiydae Ha 10
MB, B ipyrom Ha 30 MB ?

Ecnu 6Bl Ipu pasapakeHnu HEPBHOTO oKoH4aHus aktuBamus Na' u K' xananos npoucxoauna
OBl HE MMOCIIeIOBATENHLHO, & OJHOBPEMEHHO, K UeMy OBl 3TO MPHUBEIO ?

Ha HepB BO3ACHCTBYIOT (akTOpoM, KOTOpBIi HE BIMAET HAa KPUTUYECKUH YpPOBEHb
Jenoisipuzanuyd. TeM He MeHee MOPOTOBbIM MOTEHIMAl yBEIWYUBAaeTCA. YemM 3TO MOKHO
00bsicHuTh? Kak u3mensercs Bo30yIuMOCTh HepBa?

Heiipon moasepraioT ymepeHHOMY oxjaxJIeHuto. Kakue mpoieccsl mpu 3TOM U3MEHSIOTCS B
Oosbllleld CTENeHW: TeHepaluus MOTeHIMala JSWCTBUS WM MPOLECChl, o0ecrnednBaroline
BOCCTAHOBUTEIbHBIN NIEPHO?

BemiecTBO reMuxoMHANM YTHETAET IMOIJIOMICHUE XOJIWHA MPECHHANTUYECKUMU OKOHYAHHUSMU.
Kak 310 BiusieT Ha epeady Bo30yXIeHUsI B MUOHEBPAILHOM CHHATICE?

Mmuacrtenus rpaBuc — 3a00JIeBaHUE, IPU KOTOPOM YMEHBIIECHO KOJHMUYECTBO XOJMHOPELENTOPOB
B MOCTCHHAaNTHYECKUX MeMOpaHaxX M IOATOMY OcCilaliieHa PeaklMs MBI Ha pa3pa)KeHue
HepBa (MblmieyHas ciabocts). IloueMy coctosiHMe OONBHOIO YIy4IIaeTcsl NMPH BBEACHUHU
AHTUXOJIMHICTEPA3HBIX NIPENApaTOB?

[Toyemy mocie o6pabOTKM CHMHANTHYECKON 00JaCTH pacTBOPOM STHUJICHINAMUHTETPAYKCYCHOU
KHCJIOTHI HE BO3ZHUKACT IIOTCHIIMAJI KOHI.[GBOI\/JI IUTACTUHKA?

OnrHaKOBBIM IO CHJIE BO3JICHCTBHEM BBI3BIBAIOT JIBA JIBUTATENbHBIX peduiekca. AddepeHTHBII
1 3¢ pepeHTHBIN TyTH pe(IeKTOpHOM AyTrHu nmepBoro pediiekca B HECKOIBKO pa3 JIMHHEE, YeM B
pednexTopHoii nyre Broporo. Ho B mepBom citydae areHTHOE BpeMs pediekca kopoue. C uem
3TO CBSI3aHO?

CKOJIBKO CHHAIICOB BXOJUT B COCTaB IIEHTPAILHON YacTu peduiekTopHo# nyru pedriekca, ecim
LIEHTpaJIbHOE BpeMs ero paBHO 100 Mmcek.

Paznpaxarot rpynmny HelipoHOB, MEMOpPAaHHBIN MOTEHIMA KOTOpoii coctaBisieT 70 MB, B ogaux
Heriponax Bo3Hukaetr BIICII, B apyrux — TIICII. meercs peructpupyromuid npudop, mkaia
KoToporo mpopoinkaercs 1o 70 MB. B kakux HelipoHax mpuOop Henb3sl UCIONb30BaTh IS
perucTpauuu noTeHuyana?

Kak nokasarh 3HaueHHE PELEITUBHOTO TOJIsI B BOSHUKHOBEHHH Pe(PICKTOPHOMN peaKIuu?
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19.

20.

21.

22.

23.

24.

25

26.
27.

28.

29.

30.

31.

32.

MosxHO 1 cuuTaTh pedICKTOPHON pPeaklio, BBI3BAHHYIO BO3/IEUCTBUEM IJIEKTPUUECKOTO TOKA
Ha MOTOHEUPOHBI?

AKCOHBI HEHPOHOB | M 2 KOHBEPrupyroT Ha HEWpoHe 3, mpUuUeM KaXK[blil U3 HUX BBI3BIBAET
MOATIOPOTOBOE  BO30YXJEHUE OTOro HeipoHa. UTo mpou3oimeT npu OJHOBPEMEHHOM
pas3apakeHuH 000UX aKCOHOB?

OnrHAKOBBIM TI0 CHJIE BO3JICHCTBHEM BBI3BIBAIOT JIBA JIBUTATENbHBIX peduiekca. AddepeHTHBII
1 3¢ pepeHTHBIN TyTH pe(IeKTOPHOM AyTru nepBoro pediiekca B HECKOIBKO pa3 JIMHHEE, YeM B
pednexTopHoii nyre Broporo. Ho B mepBom citydae iareHTHOE BpeMs pediekca kopoue. C uem
3TO CBSI3aHO?

CKOJIBKO CHHAIICOB BXOJUT B COCTaB IIEHTPAILHON YacTu pedriekTopHo# nyru pedriekca, ecim
LIEHTpaJIbHOE BpeMs ero paBHO 100 Mmcek.

MemOpaHHBI TOTEHIMAJ TPkl HeHpoHOB cocTaBisteT —/0 MB. MMeeTcst peructpupyromuit
puoOop, MIKaga KOTOPOTo IMpoioipKaeTes kak pas 10 70 MmB. B oguux Heitponax BeizBan BIICII,
B npyrux — TIICII. B kakom ciydyae npuOOp HENb3s HCHOJIB30BATh JUIS PErHCTPALUU
ITOCTCHHAIITUYECKOTO NMOTEHIHAIA?

TpeOyetcst co3maTh mpemapar, KOTOPbI W30HMpaTENbHO MOAABIST Obl PEeaKIMio HEUWPOHOB HA
HEKOTOpble a(QepeHTHble CUTHANBl. DTOT Mpenapar JOHKEeH YCHIMBATh MPECHHANTHYECKOE
WJTU TIOCTCHHANTHYECKoe TopMokeHne. Kakoe meiicTBue BbI mpeanowin Ob1?

. MoHO 11 BbI3BaTh CYJAOPOXKHBIE COKpAIICHMS MBILII] MPU MMOMOIIY IpernapaTa, KOTOPhIA He

BO3JIEUCTBYET HEMIOCPEACTBEHHO HU HA MBILIIbI, HU HA MOTOHEHUPOHBI?

CTpI/IXHI/IH ABJICTCA aHTarOHUCTOM I'JIMIIMHA. K 4YeMY IMPUBCACT MHBCKIUA CTpI/IXHI/IHa?
Bemmuuna MCM6paHHOFO MOoTCHIHKaIa MBIIICYHOI'O BOJIOKHA YMCHBIINJIACH. Craner nmm npu
OTOM pa3HULlAa MCKIY BOBGYIII/IMOCTBIO 9TOro0 BOJIOKHA W HWHHCPBHUPYIOLICTO €Ir0 HCEPBHOIO
BOJIOKHA OOJIbIIIE U MEHbIIIE?

[Tocne Bo3aeiicTBUST HA MBIIIITY TOKCHYECKOTO BEIIECTBA €€ BO30YIMMOCTh CTajia IPOTPECCUBHO
cHIKaTbes. Kak 310 ObLIO yCTaHOBIEHO?

Kak wu3MeHuTCSI MHMHUMAalbHas 4YacToTa pa3Jpak€HUM, BBI3BIBAIOLIAS TETAHYC, IIPH
OXJIAXKIIEHUU?

[Ipu BcTaBaHWM YelOBEKa HA HETO HAYMHACT JICHCTBOBATh CHiIA TshKeCTH. [lodemy mpu 3ToM
HOT'Y He nmoarudarorcs?

Bam u3BecTHBI HUCXOASIINME ABUTATENbHBIC MYTHU 33aJHET0 U cpeaHero mosra. Kakue u3 atux
myTell BO30YXMAIOTCS, KOTJa KOIIKa ‘‘3aTavBaeTCsl mepes; OPOCKOM Ha MBIIIh U TPH CaMOM
Opocke?

IIpy MO3KEUKOBBIX HAPYILICHUSX CPEIU APYTUX CUMIITOMOB PAa3BUBACTCS aTOHUS — HAPYLICHUE
TOJIJICP)KAaHUST HOPMAJIBbHOT'O MBIIIIEYHOTO TOHYCA M aCTEHUS — OBICTpast yToMisieMocTh. OHAKO
IPU 3TOM HE HapyLIAlTCs OMOXMMHUYECKHE MPOLECCHl B CAaMMX MBIIIIax. YeM Toraa MOXHO
OOBSACHUTH ACTCHHUIO?
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33.

34.

35.

36.

[lepen Bamu nBa >XxMBOTHBIX — OynpOapHOe U Me3dHLE(hanbHOe. MOXKHO JIM pa3iu4yuTh UX T10
BHEIIHEMY BUY?

Kak m3MeHuTCs TOHYC MepeqHUX M 3aJHUX KOHEUHOCTeW y OynbOapHOro >KMBOTHOTO IPHU
3alpOKUIBIBAHUU €T0 T'OJIOBHI BIiepea?

[Ipu pazmpakeHHMH KOpBI Mo3ra cobaka COBEpIIAeT ABIKEHHs INepeIHuMH jamamu. Kakas
00J1aCTh MO3Ia MOJIBEPraeTcs pa3IpakeHUI0?

Peduekcel BeIMpsMIIEHHsS CIIOCOOCTBYIOT BOCCTAHOBJICHHIO €CTECTBEHHOM MMO3bl. Hampumep,
€CIIM KOILIKY IOJIOKHUTh Ha CIHMHY, OHa OBICTPO CTAaHOBHUTCSA HA Jallbl. DTOMY CIIOCOOCTBYET
nociezoBareabHas 1enovka pedrexcon. Eciu 4yenoBek CHOTKHYJCS, TO OH BOCCTaHABIMBAECT
HOpMAaJbHOE MOJIOXKEHHE W T.1. HOo Komka MOXET ¢ yJAOBOJIBCTBHEM BAJATHCS Ha CIIMHE, a
YeJlOBEeK BEChMa JIOJIFO0 CTOSITh B HeecTeCTBEHHOW mo3e. [loueMy mpu 3ToM He cpabaThIBaiOT
BBINPSIMUTEIbHBIE peIIeKChI?

no 6azoBomMy pasjaeny 2

1 Yenosek BecoM 75 KT B pe3yibTaTe TpaBMbl oTepsn 1,5 1 kpoBu. KakoB nporxos y storo
yesoBeka, eciu noreps 50% KpoBH NMPUBOIUT K JETAITBHOMY UCXOY?

2 B pesynbprare KpOBOIIOTEPH KOJIMYECTBO KPOBM Yy uenoBeka cHu3mMioch Ha 20%. Kakoa
KOHI[EHTpalusl Oellka B Tia3Me OOJBHOTO, €CIIM B KAa4eCTBE KPOBO3AMEHHTEINsST eMy ObLIO
MEpPeUTO  CTOJABKO  MOJMIJIIOKMHA  (M30TOHMYHBIM  pacTBOp €  IOJUCAXapUAOM
MOJIUTIIFOKUHOM), 4TO TeMmatokput coctaBui 30%? HopmanbHOe KOJIWYECTBO KPOBHU
MIPUHATH 3a 5 J1, HOpMaJIbHBIN MMOKa3aTeNb reMaTokpura — 42%

3 Ilpu IauTENIbHOM TOJOJAHUH Y JIFOJEH MOSABIISIOTCS TaK HA3bIBAEMbIE «TOJIOAHBIE» OTeKkn? B
ycMm HpPI‘IPIHB. nux HO?IBJIGHI/IH?

4 K paBHbIM 00BMaM IeNIHOM KpOBH, Mmia3mbl 1 Moun nobasisuiim 0,1 M pactsop HCL. B
KaKyr0 MPOOUPKY MPUIILIOCH OOJIBIIE BCETO TOOABUTH PEaKTHUBA, YTOOBI OOHAPYKUTH CIABUT
pH?

5 Tlpu cnexTpallbHOM aHAU3€e TeMOTTIOOMHA KPOBH YEJIOBEKa YCTAHOBIICHO, YTO STOT YEIIOBEK
MOJBEPKEH OJTHOM M3 IIUPOKO PACIpPOCTPAHECHHBIX BPEAHBIX MpUBBIUEK? Kakoil ”UMEHHO U
KaK 3TO yCTaHOBWJIN?

6 Y cryneHTa, NPUHUMABIIETO BO BpeMs cecCHH (EeHAleTUH C IIeJIbI0 TOBBINICHUS
TPYIOCIIOCOOHOCTH, TIOSBWJIUCh TIPU3HAKK KHCIOPOJHOW emocTaTouyHOCTH. OaHAKO
KIIMHUYECKUI aHaIM3 KPOBU MOKAa3all, YTO YUCIIO IPUTPOIUTOB U TEMOTIIOONH HAXOIAUTCS B
mpezesiax HOPMBI, CO CTOPOHBI CEPJICYHO-COCYIUCTOM CHCTEMBbl HApyIICHWH HET, a
KOJIMYECTBO KHUCIOpOJa B KpOBH J0cTaTouHo. KakoBa MCTHHHas MpUYMHA TUIOKCUU Y
CTYJICHTA, €CJIM U3BECTHO, YTO ()EHAIIETUH — CUJIHbHBIA OKUCIIUTEIh?

7 Y cobaku Mpou3Bed YaCTUYHOE MepexaThe MOYCUHbIX apTepuil. Uepes HEKOTOpoe BpeMs y
Hee B3SJIM TOPIUIO KPOBH M Mepenwitn Jpyroi cobake. Kakoi mokaszarenh H3MEHUTCS Y

BTOPOM COOAKHU TMOCIIE TIepeTUBaHUS?

8 Tlpu aHanm3e KPOBHM OKA3aJ0Ch, YTO KOJMYECTBO YPHTPOLMTOB PaBHO 3 MiH B 1 MM’, ux
CpPEIHUI AMAMETP COCTABISAET 8,2 MKM, @ y HEKOTOPBIX KJIETOK pazmepsl A0 15 Mxm. Illects
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22

10

11

12

13

14

15

Mecs1eB Hazaa 00npHOM nepenec onepanuo. C yeM CBs3aHbl OOHAPYKEHHbIE N3MEHEHUS B
KPOBH U KaK OHHU Ha3bIBAIOTCS?

Y 60JIbHOTO HAPYIIIEH MPOIECC CBEPThIBaHUS KpoBU?JIleueHne He JaBajio pe3yIbTaToB, MOKa
HC YAAJIOCh BBISAICHUTD, UTO MALIUCHT CTPAAACT TAKIKC 3a6OJIeBaHI/I€M NCYCHU C HAPYHICHUCM
xemaeoopazoBanus. [locne mpoBeneHus >((PEKTUBHOM Tepanmuu 3TOTO 3a00JEBAHMS
BOCCTaHOBUJIOCh U HOpMaJIbHOE cBepThIBaHuE. [louemy?

KakoBbl mNpHUYMHBI HapyLIEHUS CBEPTHIBAHUS KPOBU Yy CTPAJAIOIIMX AJIKOTOJIbHBIM
IHUPPO30OM TEUECHU?

B xupyprudueckyro KIMHUKY TOCTYNWI OOJIbHOW. Bpad mpeamonaraeT Haludue OCTPOTO
BOCHIAJICHUsI 4epBEOOpPA3HOrO OTPOCTKa. MOXXKHO JIM € TIOMOIIbIO aHallu3a KpPOBU
MOJATBEPAUTD WM OMPOBEPTHYTH 3TO MPEATOTIOKEHHE?

KonnyecTBO 3puTpOLMTOB y YelOBEKa B TEYCHHE psifa JIeT Kojebaniock okoyo 4,8 MiH B 1
MM, Tlocsie mepecenenust B APYTyI0 MECTHOCTh YHCIO SPUTPOLMTOB B KPOBH YBETHUHIOCH
710 6,5 MiH B 1 MM, B Kakyro MECTHOCTB Mepeexan yeoBek?

Kakas rpynma xpoBu y OOJBHOTO, €CIM arrjlOTHHAIMS €r0 3PUTPOIMTOB MPOU3OIIa B
crangaptHbeix ceiBopotkax O(l), A(Il), B(III) rpymnn?

KpoBs oTIIa pe3yc-monoKuTeNbHast, MaTepu pe3yc-oTpuiarensHas. [lepBas 6epeMeHHOCTb.
CyIiecTByeT M ONACHOCTh pe3yc-KOH(DJIMKTa Marepu M IUI0Ja, €CIH TUIOJ pe3yc-
OTpULIATENbHBIN?

Myx u xena umeror kpoBb O(I) u AB(IV) coorBercTBeHHO. B nene mo ycraHOBIEHUIO
OTIIOBCTBA peOeHKa 00a yTBEP)KIAIOT, YTO 3TOT peOCHOK HE SIBJISETCS MX CBIHOM, TaK KakK y
Hero A(Il) rpynna kpoBu, a BOT 1eBoUKy ¢ rpynmnoi kposu AB(IV) oHu rotoBbl Ipu3HaTh
cBoeid. Bamu kommeHnTapun?

Omnpenenure ynapHbii 00beM cep/lla, €CJIM U3BECTHO, YTO MUHYTHBIH 00BEM paBeH 8 1, a
paccrostaue RR na OKI" 0,6 c.

MunytHbIi 00beM paBeH 7500 mii. ApTepro-BeHO3HAs pa3HUIIA IO KUCIOpOAY cocTaBiseT §%.
Ckonpko Oz MOriomaeT opraHu3M B TaKUX YCJIOBHUsAX 3a 1 gac?

MemOpaHHBIH OTEHIMAJ NTeHcMeKepHON KiIeTKu cepana cHusmics Ha 20 mB. Kak ato
MOBJIMSIET HA YACTOTY I'€HEPAIUM aBTOMAaTUYECKUX UMITYJIbCOB U Ha UCC?

Br13Ban skcTpakapauanbHbiid pediekc. [Ipu 3Tom B KIeTkax MUOKapaa BO3HUKIIA
runepnonspuzanyst. Kakoit a¢depentHbIil HEpB neiicTBoBal Ha cepae?

Kak n3menutcs cootnomenue 3yonoB OKI' B cTaHIapTHRIX OTBEACHUSX MPU THIIEPTPOHUN
IIPaBOTo Kenynouka. Kak Bbl cuutaeTe —ueM 00yCIIOBJIEHA BBICOKAs paCIIpOCTPAHEHHOCTb
rUnepTpoduu MpaBoro Kemya04dKa y )KUTENEH BBICOKOTOPbs?

B kakyro cTaguio 1uKkiia MOXET OCTAHOBUTHCS CEP/LIe TIPH PE3KOM YKOPOUCHUH CTATUU
abcomoTHOU pedpakTepHOCTH. [10000HbLM Oeticmeuem 0baadaem 10 HeKOMOpbIX epuboas.

Kaxk n3menuTcst 4acTora COKpamieHui cep/iia co0aKku, €ClId JUIITUTh €ro IKCTpaKapAHaTbHOMU
MHHepBauuu?
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Y 5KMBOTHOTO Tepepe3aHbl OIYKIAIOIINE U CUMIIATUIECKIE HEPBBI, UAYIIHNE K CEPAILY.
Benosnsiil mputok kpoBu yBenudwics B 1,5 paza. I3MenuTcs iu B 3TOM citydae paboTa cepiaia
U nouemy?

JlaBneHue B COHHOW apTepuu cobaku yrmajio Ha 15 MM pr.cT.. Kakue n3MeHeHus B cepaeuHom
NESATEIIBHOCTH CIEAYET 0XKUAATh U IIoYeMy?

Y GonpHOTO HavYaCs MpUCTyN Taxukapauu. [loa pykoi HeT He0OOXOAMMBIX JIEKapcTB. UTo
MO>KHO HPENPUHSTH, YTOOBI IPEKPATUTD MPUCTYII. (UCHOIB3VIIME C80U 3HAHUS 00
IKCMPAKAPOUATbHLIX peiiekcax)

Cpennee aprepuasibHoe nasiaeHue pasHo 100 MM pr.cT. Paccumnraiite BEIMUYUHY COIPOTUBICHUS
cocynuctoit cuctemsl, ecan YCC paBHa 70 B MHH, a y1apHBIi 00beM cepia — 75 M.

JaBnenue B kammuisipe paBHo 20 MM pt.cT.. Kakas gacTh naBieHus, COOOIMEHHOTO aopTe
CEepJIIeM 3aTpaTuiIach Ha MIPEOJOJICHIE COPOTUBIICHUS COCYAOB JI0 KaMMIIIsApa, €Clii odIee
COTIPOTHUBJICHNE COCYUCTOM CeTH paBHO 37 MM pT.cT./K.CeK., a MUHYTHBIN 00bEeM KpOBH — 5 J1.

UeMy paBHa JIMHEITHAA CKOPOCTh ABMKEHHS KpOBH B cocyne nuamerpom 0,3 cMm, ecnu 3a 1 cek
yepe3 Hero mpoxoaut 500 M KpoBH.

Kak u3MeHUTCs CKOpOCTh MyJIbCOBOW BOJIHBI IIPU CTAPEHUU YETIOBEKA?

Jlerkue paccmaTpHUBalOT Kak J€Mo KPOBH, XOTh M HE OCHOBHOE. [Ipennonoxkure kakoBa J0KHA
OBITH CKOPOCTb PACIPOCTPAHEHUS MYIHCOBOM BOJIHBI B COCYaX JIETKHX.

YenoBek HaXOAUTCS B 3aTOHYBIIEH MTOJBOHOM JIOJKE YK€ HECKOJIBKO 4acoB. CHUCTEMBI
xu3HeobecnedeHus pas3pyiieHbl. Kakue nsmMeneHnus paboTsl cep/ia U apTepruaibHOTO JaBICHUS
pa3BUBAIOTCS Y IOJIBOAHHKA.

Crnupomerpus nokaszana, yro JKEJI = 3800 mn, u3 vHux PO Bnoxa cocrasuser 1700 mu, a PO
BbIIoXa — 1500 mu1. CKOJIBKO BO37yXa MOCTYNHUT Yy ATOTO YEJIOBEKA B aJbBEOJIbI 32 | MHHYTY,
€CJIM 32 3TO BpeMs OH czelain 18 AbIxaTenbHBIX JBUKEHUH.

YenoBeky HEOOXOIMMO TMPOWUTH MO JHY BojxoeMa. B Takoil cuTyauuu, €cid OTCYTCTBYIOT
CriellMalbHble MPUCIOCOOIEHUs, AbIIAT 4Yepe3 TPyOKy, KOHEL KOTOPOH BBIXOAWUT M3 BOBI.
Nwmerotes Tpu TpyOku. JlnnHa kaxaoi 1 M, a BHyTpEHHUI TUaMeTp COOTBETCTBEHHO 68, 30u 5
MM. Kakyto TpyOKy siydrie uCrosib30BaTh?

Ha ra3zoo6meH B JIeTKHX U TKaHSAX BIMSIOT 5 (PaKTOPOB: IPaJIMeHT HAMPSDKEHUS ra30B B KPOBU U
TKaHsAX, Kod(pduuueHT nup¢y3uu, cocTossHue MeMOpaH, depe3 KOTOpbIe MPOXOIST Trasbl,
momans auddy3un, paccTosiHUE, KOTOPOE JTOJDKHBI IPOUTH MOJICKYJIBI Ta30B Mpu a1udPy3un.
Kakoit u3 3Tux (pakTopoB UrpaeT BEAYILYIO POJb NMPH WU3MEHEHHIX Ta3000MeHa B CIEAYIOMINUX
cuTyanusix: 1)  yBelduueHuWe  KOJMYECTBA  JCHCTBYIOIIUMX  KalWUIIPOB  2)IbIXaHHE
TUNEPOKCUYECKON CMechio 3) OTeK Jerkux 4) HU3MEHEHHE CBOICTB MOJIEKYJ raza )
3a00seBaHne OEPHIITHO30M (OrpyOJICHHE TKAaHU alTbBEOI).

VY nByx mrofeil Jerkue XOopoIlo BEHTUJIUPYIOTCSA, OJHAKO WHTEHCUBHOCTH Tra3oo0MeHa
pasznuyHa. B yem npuurHa 3T0ro?

VY IpBI3yHOB — JIYTOBBIX COOAYEK CPOJCTBO IeMOTIO0MHA K KHCIOPOAY TaKOE K€ BBICOKOE KaK y
JKUBOTHBIX, OOUTAIOIIMX B TOpax, HO JIYTOBbIC COOAYKH JKUBYT Ha paBHUHE. [Ipeamnonoxure Ha
OCHOBAHHMHM COOOIIEHHBIX B 3ajaue OMOXMMHYECKHMX OCOOECHHOCTEH — KAaKOBBI OCOOEHHOCTH
o0pa3a KU3HHU ITHX TPHI3YHOB?
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37 Y o4eHb MEJKUX >KMBOTHBIX T€MOITIOOWH UMEEeT MOHMKEHHOE CPOJCTBO K KUCIOPOIY, U KpUBas

38

39

40

41

JUCCOIUAIUN OKCUTEMOTIIO0NHA CIBUHYTA BIIpaBo. OOBSICHUTE — MoYeMy?

B kpoBb KMBOTHOMY BBEJECH IIpenapar, OJOKMPYIOIIMN aelcTBHe KapOoaHruapasel. Kakue
HapyIIeHUs B MpoIiecce ra3000MeHa Mpou30uayT ?

Uemy paBHO (UIBTPAIMOHHOE [JaBIEHUE B KaMWULIpaX MalblIUTHEBa KIYyOOYKa, €CIN
ruapoctaTudeckoe nasieHne B kamepe lllymmstackoro 36 mm pr.ct.. KoHnenTpamus Genka B
I1a3Me KPOBH U apTEPUAIIBHOE JIaBJIEHHE COOTBETCTBYIOT HOPMAJIbHBIM ITOKA3ATEIISIM.

Yenosek cven OyrepOpoT ¢ macinoM. [Ipocneaure, kak OyayT U3MEHATHCS MPUHATHIC TPOLYKTHI
10 X0y ITPOJIBMKEHUS UX IO NMHAIIEBAPUTEILHOMY TPAKTY.

Byner nu BcachlBaThCsS B KHILIEUHUKE TIIFOKO3a, €CJIM €€ KOHUEHTpalus B Iuiazme kpoBu 100
Mr%, a B mpoceere KUIKU — 20 Mr%.

5.2.4. Bompochl 1A NOATOTOBKH K HWHAMBHUAYAJbHOMY CO0eCeJOBAHUIO TPH 3alluUTe
JIa0OpaTOPHBIX PadoT (OLEHOYHOE CPEACTBO 5)

Tema 1. ®u3uosiorus kjieTku. MeMOpaHHbIN NOTEHIUAJ U Nepeaaya CUTHAJIOB
BO30yIMMBbIMH KJIeTKAMU

MeMOpaHHBIH MOTEHLMAN KJIETOK >KMBOTHBIX. Metoabl peructpauuu. Ilpupoga meMOpaHHOTO
MOTEHIMAaja.

MexaHu3Mbl TeHEepalud MeMOpaHHOTrO MOoTeHIana. VOHHBIH TpaHCHOPT: MOHHBIE KaHAJbBI
(BopoTHBIE MexaHu3Mbl Ha mnpumepe Na'-kanmama) u Hacockl (Na,K-macoc). Pons moHHOTrO
TPAHCIOPTA B AJIEKTPUUYECKON MOJIAPH3AIMY IIa3MaTudeckoil MeMOpanbl. YpaBHeHus HepHera
u T'onpamana.

Bo30yaumbie xieTku. J[Ba cOCTOSIHMS MEMOpPAHHOT'O MOTEHIMaja B BO3OYIMMBIX KIIETKAX:
MOTEHIIMAJI IOKOS U MOTeHIINAa nercTBusg. CBONMCTBA MOTEHIIMAIA JEHCTBH.

HNonnbie MexaHnu3Mbl renepanuu norenuana aecreus (111).

BozbyaumocTts. M3MeHeHune 5ieKTpoBO30OyauMocTH Tpu pasBepTbiBanuu [1J] (monsTHS
pedpaKTepHOCTH, TAOUITBLHOCTD)

PacnpocTtpanenue noreHimana AeHCTBUSI.

Tema 2. 3aK0HOMEPHOCTH OPraHU3alMHU U CBOHCTBA HEPBHBIX EHTPOB

1.
2.

(98]

W

*

10.

HepBHasi cucrema Kak OCHOBHas PeryisiTOpHas cuctema opranuzMa. OcoOEHHOCTH HEPBHOM
peryssiiuu.

Knerounoe ctpoenue HepBHOH cucteMbl. Heliponsl. Heliporuus.

HepBupiit umnynbc. PacnpocTpaHeHune mNOTEHIMaNa JEUCTBUS MO MHEIMHU3UPOBAHHBIM
HEPBHBIM BOJIOKHAM.

MesxkieTouHas rnepeiada HEpBHOTo UMITynbca. Kiaccudukanum cMHancos.

Mexanu3m paboThl xuMHYecKkoro Bo3Oyxkmnaromero cunarnca. CpoiictBa BIICII. Bumsr
CyMMaIuu

Mexanu3m paboTsl XUMUUECKoro Topmo3Horo cunanca. TTICII.

CBoiicTBa CHHANITHYECKOM Mepeiadn

OOue mpeacTaBieHus 00 opraHu3aluu U (QyHKIIMOHUPOBAHUM HEPBHOTO LieHTpa. Peduekc B
Ka4eCTBE 3JIEMEHTAPHOUN €IMHUIIbI HEPBHOM PETYJISLINU.

OneMeHTapHble HEWpPOHHBIE CETH B CTPYKTYpPE HEPBHOIO IIEHTpPA U KOOpAMHALMS
pedIeKTOpHON NeATeTbHOCTH.
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Tema 3. Pu3noaorus MpIe4YHo TkaHu. OCHOBBI OMOMEXaHUKHU

1. YapTpacTpyKTypa CKEJIETHOMN MBIIILIBI.

2. MexaHu3M MBIIIEYHOTO COKpalleHus. Teopus CKOJB3SAMUX HUTEH. DJIEKTPOMEXAHUYECKOE
COTPSKEHUE.

3. DHepreTukKa MbIIIEYHOIO COKpAIIeHUs. bBICTpbIEe U MEJIEHHBIE MBILICYHbIE BOJIOKHA

4. WunepBanus Mpimil. Tonndeckue u pa3Hbie BOJIOKHA. J[BUTaTeNbHAS SMHUIIA.

5. PexxuMbl U BUIbI MBIIEYHOTO COKPAIICHUS

6. @akTopbl, BIUSAIOIINE HA CUITY MBIIIIEYHOTO COKPAILCHHUS.

7. HepBHBII KOHTpOJHL JIOKOMOIMK. OOmMiA T1IaH opraHu3anmud U (QYHKIHOHUPOBAHUS

,Z[BI/IFaTeJIBHOﬁ CUCTEMBI MO3Ta.

Tembl 4 Cencopnble cuctembl. O01Me NPUHIUNBI KOAUPOBAHUS MH(OPMAINIUN B CEHCOPHBIX
KaHaJaX. AHATOMO-(U3H0JI0THYECKHE OCHOBBI 3PeHH s

1. 3naueHue u OOIIMII JIAH CTPOCHUSI CEHCOPHOM CUCTEMBI

2. OOmme 3aKOHOMEPHOCTH (PYHKITMOHUPOBAaHHS perenTopoB. ['eHepamus BO30YXKIACHHUS B
penientopax, aganraius. [[pocTbie 1 HEOTHOPOIHBIE, TEPEKPHIBAIOIINECS PELICTITUBHEIE OIS,

3. OOmmii riaH CTPOCHHMSI 3PUTEIHHOM CEHCOPHOU cucTeMbl. OCHOBHBIE IMOKA3aTEIN 3PEHUSI.

4. Ontrueckas cuctema rinaza. DopMUpoBaHHE U300pAKCHHS HA CETYATKE.

5. Bocmpusitue n 00paboTKa CUTHAJIOB CETYATKOM.

6. Krerounoe crtpoenme cerdarku. POTOXMMHUYECKAsh pEaKIMs W TEHEPATOPHBINH MOTEHIHAI

¢dboTopenentopa.
7.  PenenTuBHBIE TOJS CETYATKHU.

8. llenTpanbHas 06pabOTKa 3pUTEIBHBIX CUTHAJIOB.
9. Teopuu 1BETOBOrO 3pEHUS.

Tema S HepBHasi 1 HelipOOHAOKPHUHHASA Pery/Isalus BUCHEPANbHBIX (PyHKIUI

1.

2. Belcmmme 1EHTpbl AaBTOHOMHOM HEPBHOM peryiasiluu. AHATOMHUYECKas JIOKaJIM3alus,
OMOXUMHYECKHE 0COOEHHOCTH, (GyHKIIMOHATIBHOE 3HaYCHHE CUMITIaTHYECKOTO,
[apacUMIIaTUYECKOT0 U METACUMITIATUYECKOTO OTAEJIOB aBTOHOMHON HEPBHOW CHUCTEMBI.

3. 3HaueHHME OHIOKPUHHON peryasanud. AHATOMHYECKas M XHMHYECKas Kiaccuukammu
TOPMOHOB

4. OcCHOBHBI€ 3Tallbl peaJu3aliid TOPMOHAIBLHOTO CUTHAJIA

Kiierounsie MexaHU3Mbl JEHCTBUSI TOPMOHOB.

6. DopMblI B3aUMOJICHCTBUSA HEPBHOM U SHIOKPUHHON cucTeM. HeliposHIOKpUHHAS perysius

N

Tema 6 BuyTpennsisi cpena. ®u3n0JI0rusi KPOBH

1. DBomronusi BHYTpeHHEW cpeasl opranu3Mma. llpexacraBienne o romeocraze. KpoBb kak
KOMITOHEHTa BHYTPEHHEH cpebl.

2. KpoBb kak ¢pu3HoIOrHUecKas CUCTeMa U €€ ()YHKIIHH.

O06bem u coctaB KpoBH. PUBUKO-XUMHUYECKHUE CBONCTBA KPOBH
4. Ilpupoja u 3HaUY€HHE OHKOTUYECKOTO JABJICHUS
5. BydepHbie cucTeMbl KpOBH

6. Lurtonormueckne # OHMOXMMHYECKHE OCOOCHHOCTH OJPUTPOIMTOB B CBSI3M C HX
KHCJIOPOJITPAHCTIOPTHOM ()YHKIIHEH.

[98)
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7. XUMHUYECKOE CTPOCHHWE M KHUCIOPOATpPAaHCHOpTHas (yHKuus remoriiodbuHa. I[IpomsBojaHbie
reMorjo0nHa, UX CIEKTPaIbHBIN aHAN3. AHEMUH.

8. OcTraHOBKa KpOBOTEUYEHUS U CBEPTHIBAHUE KPOBU

9. Twunsl nerikouutoB. Ux Mopdo-dyHKIIMOHATEHBIE 0cOOeHHOCTH. JlelikonuTapHas hopmyia.

10. KpoBeTBOpEeHHE U €70 PEryIIsLUS.

11. I'pynmsl KpoBH.

Tema 7 AHATOMHUSA CepAEYHO-COCYAUCTOH cUCTeMbl DU3MOIOTHS CePAETHO AeITeJIbHOCTH

—

AHaTtoMu4eckne 0COOCHHOCTH cep/ia

CaoiicTBa MHOKapaa.

ABtomatud. IlpencraBieHuss o merWcMmekepax. Y3ibl aBTOMAaTHU. VICTUHHBIE W JTATEHTHbBIE
IerlcMeKepsl. I pagueHT aBToMaTHu.

4. Bozoymumocth. OCOOEHHOCTHM TOTCHIMANA JACHCTBUA B MHOKApIUOIUTAX. 3HAUYCHHUE
MPOJOJDKUTENBHON CTaauu abCoMOTHON pedpakTepHOCTH. BiusiHue kanus Ha BO30YAMMOCTb
cepana

5. TIpoBogmmocTs. OCOOEHHOCTH MEXKJIETOYHBIX KOHTAKTOB B cepame. [IpoBoasimias cucrema

cepana

OCo0EHHOCTH AIIEKTPOMEXAHUIECKOTO COMPSHKEHUS B CEPALIC

7. Mexanudeckas padbota cepamna. Cepaeunslii nukil. VI3MeHeHne 1aBJIeHHs B TTOJIOCTSAX CEp/lia Ha

Pa3HbBIX CTaJAUSIX CEPACHYHOIO LUK

OcCHOBHBIE TOKA3aTENN CEPACYHON AEATETBHOCTH.

9. HepBHo-rymMopanbHas peryisiius cepAeUHON NesATeIbHOCTH.

bl

o

*®

Tema 8 dusnonorns KpoBooOpaleHUs!

1. OcHoBHbIE (aKTOPBI, BIMAIOIIME HA CKOPOCTh KpOBOTOKAa. (CHOBHOE YpaBHEHHE
reMOJVMHAMUKHU.

2. ®OyHKIHMOHAJIBHBIE THIIBI COCYJJOB U OCOOCHHOCTH KPOBOTOKA B a0PTE U KPYIHBIX apTepHsiX,

B apTEpHOJIaX, B KAMIUISIPAX, B BEHAX.

Pernonapusliii ypoBEeHb peryisiiui KPOBOTOKA

ABTOHOMHBIE MEXaHU3MBbI PETYJISALUN CUCTEMHOTO KPOBOOOPAILIEHUS

PeHnH-aHrMOTEH3MHOBAs cUCTEMA PETYIISILMY APTEPUATBHOTO JaBICHUS

MexaHU3MBI PETYISIUy 00beMa MUPKYIUPYIOIIECH KPOBU

ANl

Tema 9 J/IpixaHue U SHEProodOMeH

Cranuu razonepeHoca B Opranu3mMe

MexaHu3MBblI JIETOYHOW BEHTUJIAIUN JpIXaTebHbIC JBHUKCHUS

Jlerounnle eMKOCTH ¥ 00BEMBI

PecnimparopHoe conpoTuBiieHHe

MexaHu3MbI ra3000MeHa B JICTKHUX

TpaHcnopT ra30B KPOBBIO

Perynsuus nerounoit BeHTussuuKd. HelpoHHBIE NOMYJIALMU JbIXATEIBHOTO HEHTPA

O6mras cxema sHEProooMeHa KIETOK KUBOTHBIX

KIIJ] npeBpalieHnii SJHEPrul y TOMOMOTEPMOB.

0. MeTtoasl M3MEpEeHUS U OCHOBHBIE IMapaMeTphl YHEProoOMeHa. BiusHre THPEOUTHBIX TOPMOHOB
Ha 9HEProoOMeH.

11. TerioBoii 6anaHC W peryJIsAlus TEMIEPATyphI Tea

12. Bypas xupoBasi TKaHb KaKk OCHOBHOU 3EKTOp TEPMOPETYIATOPHOTO TEPMOTeHE3a

200N R WD

Tembi 10-11 ®u3zuosorus nuieBapeHusi 1 @®U3no010rusi BoiaeJIeHUs
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CyH_IHOCTI: W TUIIBI TUIICBAPCHU.

MotopHast 1esITeNbHOCTh MUILEBAPUTEIHLHOTO TPAKTa U €€ PEeTyIsIus.

Cekpenus B pa3sHbIX OTAENAaX MUILIEBAPUTEIBHOTO TPAKTA U €€ PETYJIIALU.

BcacreiBanue.

Crnenanu3upoBaHHbIN OpraH BelAeIeHUs — Mo4kd. HepoH Kak cTpyKTypHO-(YHKIIMOHATbHAS
€MHULIA TTOYKH.

[Toueunslit KPOBOTOK U ero peryisinus. Kimyboukoas (puibTpanusi.

PeabcopOnust u cexperus B KaHaIbIIax.

OcmoTrYecKoe pa3Be/ieHUe H KOHIIEHTPUPOBAHUE MOYH.

BnusiHue ropMOHOB Ha TPaHCIIOPT MOHOB U PeadCOPOLIMIO BOJBI B KaHAIBIAX.

M

LRI

Tema 12 Meradoauszm

- OOmas cxema MeTaboJIMYeCKUX MPOLIECCOB B KIETKE KUBOTHBIX

- OO1mue NpuHIMIIBI U MEXaHU3Mbl TOMEOCTATUPOBAHHS OCHOBHBIX META0OIUTOB B KPOBH

- YrneBonuslid oOMeH. buonoruueckas pojib yrieBOAOB, OCHOBHBIE META0OIMUYECKUE ITyTH.
HeliposHnokpuHHas perymsius ypoBHs INIIOKO3bI B KPOBU

- Hapymenus yrneBonnoro oomena. CaxapHslii tuader

- Jlunugnaenii oomeH. TpancropTHbIE (OPMBI JTUTTHIOB B KPOBU

- DmuepropesepBupyromas (GyHKIUS SKAPOBOW TKaHU. HeWpOIHAOKpUHHAS PperyIsiius
JUIONU3a U unorenesa. Oxupenue

- Artepocknepo3s. [larorenes

- Azortucteiiit 06MeH. OCHOBHBIC META0OIMYECKHE MyTH. A30THUCTHIN OaslaHC

- @usuonorus nuranus. Teopus ITokposckoro. Teopus Yroiesa

Tema 13 UMMyHHas1 cucTeMa OpraHu3ma

1. ®yHkuuu UMMYHHOU cuctembl. MMMmyHuteT. Buasl anTureHoB. KiieTku U opranbl HMMYHHOH
cucreMbl. IMMmyHHBIH oTBeT. LluTokunbl. Knaccudukarms.

2. Craguy IMMYHHOTO OTBETA.

AHTUTEHNIpe3eHTupyromme kieTku. [Iporeccuar anturena Poibs GEMKOB TNIaBHOTO KOMITIEKCA

TUCTOCOBMECTUMOCTH B MPE3EHTALMU aHTUI€HA JIMM(OIUTAM.

4. KieTouHblil U TyMOpaJbHBIM TUIIBI UIMMYHHOTO OTBETA.

5. T'ymopasibHBIE MMMYHHBIH OTBET. AHTUTeH3aBUCHUMas auddepermuporka B mumdonmTos:
KIETKA HMMMYHOJIOTUYECKON TaMATH H IUIa3MaTHYeCKue KJICTKU. VIMMYyHOTIIOOYJIHHEL,
CTPYKTYpa ¥ poJib B peIU3allui UMMYHHOTO OTBETA.

6. Cranus >TMMHUHAIIUA aHTUTECHA.

7. VMMyHOHEHPOIHIOKPHUHHBIE B3aUMOICHCTBHS.

(98]

5.2.5. TemMbl YCTHBIX COOOLIEHUI MO (PU3HOJTOTHH YeT0BEKA U )KUBOTHBIX (OLIEHOYHOE CPeICTBO
6)

DJIEKTPUYECKUIN CHHATIC
MeTopl H3y4eHHS 1IENEBBIX KOHTAKTOB
Tunel xonmuHeprudeckux cunancos B [THC
JlodamMuHEprUYecKre CUHATICHI
I'moramatepruueckue cunarncsl. NMDA u AMPA peuentopsl
I’AMK B xadecTBe HEHPOTPAaHCMUTTEPA
['muuuH B KauecTBe TpaHCMUTTEPA
Heiipornus u rematosHuedanuyeckuii baprep
@u3n00rUs BHYTPUMBILIEYHOTO peLenTopa
CyXx0XHUIIbHBIE pelenTopbl 1 0sb KN
Crnenuduyecknue 0€IKN CKEIIETHON MBIIIIIBI: THTHH U HEOYTUH
Bropuunble MeCCEHKEPBI B 3pUTEIILHON TPAaHCAYKIIUU
®Ouszunonorus 00KIaJOYHBIX KIETOK KelTyIKa
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DneKTprYecKre MOTCHIIUATBI TTIAAKOW MYCKYIATyphl KUIIICYHUKA

VY bTpacTpyKTypa NeUYeHN U CUHTE3 KOMIIOHEHTOB KEJITYU

APUD KJIeTKH KeTyA0YHO-KUILIEYHOI'O TPAKTa

DHIIOKpUHHAS PYHKITUS KUPOBOU TKAHU

OBONIOIMS S3HIOTEPMUHN

MonekynsipHbIi MEXaHU3M Pa300IIeHNUS OKUCIUTEIHLHOTO (PochOpUINpOBaHUS U IbIXaHUS
MexaHu3M CapKOJMITUH-3aBUCUMOTO TEPMOTEHE3a

Pazo6maromue 6enky B cucTeMax BHYTPUKIETOUYHOM CUTHAIM3ALNN SYKapUOT
dwusuonorus rudbepHaH

MexaHu3MBbl CEKpEIi TOPMOHOB

Penienitopbl ¥ BTOpUYHBIE MECCEHIXKEPHI B MEXaHU3MAaX JICUCTBUS TOPMOHOB
DochONHO3UTHAHBIN ITyTh TIEPETaUn CUTHAIA

ApaxuI0HOBast KHCIIOTA U €€ MPOIYKTHI: Y9acTHE B MPOIECCaX BHYTPUKIECTOYHOW CUTHAU3AIINN
Tupo3uHkuHa3el U TUPO3UH(DOChaTazsl

IN'yanunarnukinasnas cuctema. CTPYKTYphI U CBOMCTBA I'yaHUJIATIIMKIIA3bI
Oxcup a30Ta: CUHTE3, PEryJIsaus IPOAYKLINH, BHYTPUKIECTOUYHbIE MUIICHU
MoHooKcu yraepoaa u ero (U3HoJI0rHIecKas poib

CoBpeMeHHbIe NpecTaBlieHus: 00 HHUIMAIMY CEKPELUU TOHA10IMOEPUHOB U TI0JIOBOM
CO3pEBaHUU

[IpupoaHbIe HUKIBI M OPraHU3M YeJIOBeKa

AnanTanys 4ejaoBeka K JKapKomy KIuMaTy

®u3nonorus afanTaluuy K CEBEPHBIM IIUPOTAM

OU3NONTOTUYECKUE MEXAHU3MBI aIANITAIIUH K CPETHE U BEICOKOTOPBIO
Ou3noorus 4eloBeKa B yCIOBUSIX HEBECOMOCTHU

AKTHBAITMOHHBIE CHUCTEMBI MO3Ta

Heiipoxumus cHa 1 00ApCTBOBAHMS

AHaromus u pu3MOIOTHS BKyCa

AHnatomus 1 pu3noorus 00OHSHUS

AHaromusi v pU3MOTOTHUS CITyXa

AHatoMus 1 (pU3HNOIOTHS BECTUOYIISIPHOTO armapara

[TorpeOHOCTH cCaMOpa3BUTHUS  MO3T

Heiipoxumust BUTaIbHBIX TOTPeOHOCTEH

DuU3NOIOTHS MAaTEPUHCKOTO TTOBEICHUS

CuHanTuyeckas IJIaCTUYHOCTh U aMATh

Hob6enesckas mpemust mo ¢pusznonoruu u Mmeaununae 21 B
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