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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 44.03.05 Ilemaroruyeckoe oOpa3oBaHue (¢ ABYMs MNpOQUISIMU
MOATOTOBKH) (YPOBEHb OaKagaBpuaTa), yTBepKACHHBIM PUKAa30M MHUHHCTEPCTBOM 00pa30BaHUs
Hayku Poccutickoit penepanuu ot 9 dpepans 2016 . Ne 91;

— oOpa3zoBarenbHbIX mporpamm «buonorust u xumun», «l'eorpadpuu u OMOIOTHUM» OYHOM
(dbopMbI 00yUeHUs BBICIIETO 00pa30BaHus MO HanpaBieHuto moarotoBku 44.03.05 Tlemarormueckoe
oOpazoBanmue (¢ ABYMs TPOPUIISIMU TTOATOTOBKH);

— Ilonoxenus o QopmupoBaHuu (OHIA OLEHOYHBIX CPEICTB ISl TEKYLIEro KOHTPOJIS
yCIIEBAaEMOCTH, MPOMEXKYTOUHOM M HTOTOBOH arTecTaruu OOYYaloUIMXCs MO 00pa30BaTeNbHBIM
nporpaMMmaM BBICHIET0 0Opa3oBaHUsI — MporpaMMmaM OakajaBpuaTa, MporpaMMmaM CIelHaInTeTa,
IporpaMMaM MarucTparypbl, MporpaMMaM MOJATOTOBKM HAy4YHO-NEAarornyeckux KaJpoB B
aciupaHType — B (enepasbHOM TOCYJapCTBEHHOM OFODKETHOM OOpa3oBaTEIbHOM YUYPEKICHUU
BbIcIIero oopa3oBanus «KpacHOAPCKUIl ToOCy1apCTBEHHBIN MeAarornyeckuii yausepcuret um. B.I1.

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

2. Ilepeuennb KOMIIeTeHI M, MO/IJIEKATIMX ¢dopmupoBanmnio B paMkax

AMCHUIIMHBI/ MOLYJISA/TIPAKTUKH.

2.1. llepeyens kommeTeHUMI, popMUPYyeMBIX B HpoIecce M3yYCHHUS AHATOMHHM U MOPQOIOrUu

YeJI0BEKa:

e VK-1: CrocobeH ocCymIecTBIsATh MOUCK, KPUTHUYECKUH aHalW3 M CHHTE3 HH(OpMaLUH,
MPUMEHSATh CUCTEMHBIN OJIXO0/ JJIsl PELICHHUs TTOCTABICHHBIX 3a]a4

e VK-1.1: JlemoHCTpUpYyeT 3HAHUE OCOOCHHOCTEH CHUCTEMHOTO W KPUTUYECKOTO MBIIUICHHUS,
apryMEHTHpPOBaHHO (opMupyer CcOOCTBEHHOE CYXIEHHE U OLEHKY HH(popmarmu,
NpUHUMAeT 000CHOBAHHOE PEIICHHE

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

e VK-1.3: AnanusupyeT UCTOUYHUKU WH(OpPMAIUU C 1ETbI0 BBISABICHUS UX MPOTHBOPEUUN U

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$ITPII>'I, OPpUMEHATE MCETOABI, IPUEMBI U TEXHOJOI'MH O6y‘I€HI/I$I, B TOM YUCIJIC

nH(pOpMaIMOHHBIE

3. ®oH/J OLEHOYHBIX CPEICTB IJIsl POMEKYTOYHOMN aTTecTalnu

3.1. ®oHBI OLIEHOYHBIX CPEACTB BKIIOYAIOT:
3ader; OLEHOYHOE CPEACTBO 1 — BOMPOCHI K 3a4ETY
DK3aMeH; OLIEHOYHOE CPEJICTBO 2 — BOMPOCHI K IK3AMEHY

3.2. OueHouHbIE cpeAcTBa

3.2.1. OueHo4YHOE CPEACTBO: BOMPOCHI K 3aUETY
Kputepuu onieHMBaHMsI 10 OLIEHOYHOMY CPEICTBY 1

®opmu | IIpoaBHHYTBIH YPOBEHL ba3oBblii ypoBeHb Iloporosslii ypoBeHb

pyemblie chopMHPOBAHHOCTH cpopMHPOBAHHOCTH copMHPOBAHHOCTH

KOMIIET KOMIIETEHII N KOMIIeTeHIIN I KOMIIeTeHIN I

CHIUH (87-100 6ammoB) (73-86 6anoB) (60-72 6anna)*
OTJIMYHO/3aYTEHO XOPOIII0/3a4TEHO YIIOBJIETBOPUTEIHHO/3aYTECH
0

YK-1.1 | OGyuatomuiics Ha OOyyarommiicst Ha OOyyarommiicst Ha
MPOJBUHYTOM YPOBHE 0a30BOM YpOBHE MOPOTOBOM YPOBHE
JEMOHCTPHUPYET 3HAHHE JIEMOHCTPHUPYET 3HAHHE JIEMOHCTPHUPYET 3HAHHE
0coOeHHOCTEH 0COOEHHOCTEM 0COOEHHOCTEN CUCTEMHOTO
CUCTEMHOTO U CUCTEMHOTO U Y KPUTHYECKOTO
KPUTHUECKOT'O MBIIUICHHS, | KPUTUYECKOTO MBIIIJICHUS], | MBILIUICHUS,
apryMEeHTUPOBAHHO apryMEeHTHPOBAHHO apryMEeHTHPOBAHHO
dbopmupyeT coOcTBeHHOE | GopMHUPYET COOCTBEHHOE | (opMUPYET COOCTBEHHOE
CYXKJCHHE U OIICHKY CYXJICHHE U OIICHKY CYXJICHHE U OIICHKY
nH(opManuu, TpuHUMaeT | HHGOPMAIUH, TPUHUMAET | HHPOPMAIMH, IPUHUMACT
000CHOBAaHHOE PEIICHUE 000CHOBAHHOE PEIICHHE 000CHOBAHHOE PEIICHHE

YK-1.2 | OGy4arommiics Ha | OOyyaromuiics Ha OOyuaromuiicst Ha
POJBUHYTOM ypoBHE | 6a30BOM ypOBHE MTOPOTOBOM YPOBHE
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NPUMEHSIET  JIOTUYECKUE
dopMBl UM TpOLETYPHI,
croco0eH K pedieKcuu 1o

MPUMEHSIET JJOTHYECKHE
(bopMBI U IPOLIEAYPHI,
crioco0eH K pedaeKcuu 1mo

MPUMEHSIET JJOTHYECKHE
(bopMBI U IPOLIEAYPHI,
croco0eH K pedaeKcHu 1mo

MOBOJy COOCTBEHHOW U | MMOBOJY COOCTBEHHOU U MOBOJTy COOCTBEHHOH U
qyKOU MBICIIUTEIIBHOMN | 4y>KOW MBICIIUTEIbHON YyKOU MBICIIUTEILHON
JESITEIIBHOCTH JeSITEIbHOCTH JeSITEIbHOCTH

YK-1.3 | OGyuarommiics Ha OOyuaromuiicst Ha OOyuaromuiicst Ha
IPOJIBUHYTOM YPOBHE 06a30BOM ypOBHE MIOPOT'OBOM YPOBHE
AQHAIM3UPYET UCTOUYHUKH | aHATM3UPYET UCTOUHUKHU | aHATU3UPYET UCTOYHUKHU
UH(OPMALINH C LENbIO MH(POPMAIINH C LENbIO MH(POPMAIINH C LETbIO
BBISIBJICHUS UX BBISIBJICHHSI X BBISIBJICHUSI X
IIPOTUBOPEYUN U TIOUCKA IIPOTUBOPEUYUH U IIOUCKA IIPOTUBOPEUYUI U IIOUCKA
JIOCTOBEPHBIX CYKICHUN JIOCTOBEPHBIX CYKJICHUI JIOCTOBEPHBIX CYKJICHUI

MK-3.1 | O6yuaromuiicst Ha OOyuarommiics Ha OOyuarommiics Ha
MPOJABUHYTOM YPOBHE 0a30BOM YpOBHE BIIAJICET | MOPOrOBOM YPOBHE BIIaJEET
BJIAJIEET CIIOCO0AMU Croco6aMu WHTErpaIruu croco6aMu WHTErparuu
WHTETpaIy yI4eOHBIX Y4€OHBIX TIPEIMETOB JUIsl | Y4€OHBIX MPEIMETOB IS
PEIMETOB IS OpraHHU3aIyH OpraHHU3aIH Pa3BUBAIOIICH
OpraHu3aIu pa3BUBaOIICH y4eOHOU y4eOHOU IeATeTbHOCTH
pa3BHUBAIOIICH yaeOHOIM IEeSITENBHOCTH
JESITEIIbHOCTH

MK-3.2 | O6yuaromuiics Ha OOyuarommiics Ha OOyuarommiics Ha
MPOJABUHYTOM YPOBHE 0a30BOM YpOBHE MOPOTOBOM YPOBHE
UCTIOJIb3YyeT UCTIOJIB3YyEeT UCTIOJIB3YyEeT
o0pasoBaTenbHbBIN o0pazoBaTenbHBIN o0pa3oBaTeNbHBIN
MOTEHIIAAT MTOTECHIIUAT MTOTECHIIUAT
COLMOKYJBTYPHOM CPEIbl | COLMOKYJIBTYPHOU CPENIbl | COIMOKYJIBTYPHOM Cpeabl
pervoHa B MPEMOIaBaHuN | peTHOHA B IPETIOAABAaHUK | PETUOHA B MPENOJaBaHUN
npeaMeTa B yueOHOM M BO | TIpeiMeTa B y4eOHOM M BO | MpeaMeTa B y4eOHOH U BO
BHEYPOUYHOU BHEYPOYHOU BHEYPOYHOU AEATEIBHOCTH
JESITEIIbHOCTH JeSITeNIbHOCTH

MK-1.1 | O6yuaromuiics Ha OOyuarommiics Ha OOyuarommiics Ha
MPOJBUHYTOM YPOBHE 0a30BOM ypOBHE 3HAET MOPOTOBOM YPOBHE 3HAET
3HAET CTPYKTYpPY, COCTaB U | CTPYKTYPY, COCTaB U CTPYKTYpPY, COCTaB H
TUAAKTUUECKUE SAUHUIBI | TUIAKTHYECKHE €QUHUIBl | TUJAKTUYECKUE €INHHULIBI
peIMETHON 00IacTH MpeIMETHOM 00JIacTH MpeIMETHOM 00J1acTH
(mpermogaBaeMoro (mpemogaBaeMoro (mpemogaBaeMoro
peaMeTa) IIpeIMETa) IIpeIMETa)

IIK-1.2 | OGyyarommiics Ha OOyuaromuiicst Ha OOyuaromuiicst Ha
NPOJIBUHYTOM YPOBHE 06a30BOM ypOBHE yMeEeT MIOPOTOBOM YPOBHE yMEET
yYMEEeT OCYUIECTBIIATh OCYILIECTBISATH OTOOP OCYILIECTBISATH OTOOP
oT0op yueOHOro y4eOHOTO CoIepIKaHus y4eOHOTO COIePIKaHUS JUIS
CoJlepKaHus Ui €ro JUIS €T0 peaan3aluu B €ro peaiaus3anuu B
peanu3anyu B pa3IUYHbIX | pa3NudHbIX Gopmax pa3nuaHbIX (hopMax
dbopmax oOyueHus B 00y4eHHS B COOTBETCTBUU | OOYYECHHS B COOTBETCTBUU C
COOTBETCTBUHU C ¢ TpeboBanusimMu OI'OC tpedoBanusimu PI'OC OO
tpeboBanusimu GI'OC OO | OO

MK-1.3 | O6yuaromuiics Ha OOyuarommiics Ha OOyuarommiics Ha

IPOJBUHYTOM YPOBHE
JIEMOHCTPHPYET YMEHHE
pa3pabaThiBaTh
pa3inuyHble POPMBI

0a30BOM ypOBHE
JIEMOHCTPUPYET yMEHHE
paspabaThiBaTh
pa3nu4yHbIe POPMBI

MOPOTOBOM YPOBHE
JEMOHCTPHPYET YMECHHE
pa3pabaThIBaTh Pa3IMIHBIC
(GhopMBI YUeOHBIX 3aHATHH,
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y4eOHBIX 3aHATHH,
NPUMEHSTh METO/IBI,
NPUEMBI U TEXHOJIOTUU
00ydeHus1, B TOM YHCIIe
nH()OpPMAITMOHHBIC

Y4EeOHBIX 3aHITHH,
MPUMEHSITh METO/IBI,
MIPUEMBI U TEXHOJIOTUU
oOydeHus1, B TOM YHCIIe
nH(pOpMaIMOHHbIE

MPUMEHSITh METOIBI,
MIPUEMBI U TEXHOJIOTUU
oOy4eHHsI, B TOM YHCIIe
MH(POPMaIMOHHbIE

3.2.2. OueHOYHOE CPEACTBO: BOMPOCHI K IK3aMEHY

Kpurepun onieHMBaHMsI 10 OLIEHOUYHOMY CPEJCTBY 2

®opmu | IlpoaBuHYTHI YPOBEHB ba3oBblii ypoBeHb IToporoBblii ypoBeHb
pyemble cpopmupoBaHHOCTH copMHpPOBAHHOCTH copMHpPOBaAHHOCTH
KOMIIET KOMIIEeTEHIIM A KOMIIEeTeHIN I KOMIIEeTeHIN I
eHIIUH (87-100 6annoB) (73-86 GannoB) (60-72 6amna)*
OTJIMYHO/3aYTEHO XOPOIII0/3a4TEHO YIOBIIETBOPUTEIHHO/3aUTEH
0
YK-1.1 OO0yuaromuiics Ha OOyuaromuiicst Ha OO6yuaromuiicst Ha
MPOJBUHYTOM YPOBHE 06a30BOM ypOBHE MIOPOT'OBOM YPOBHE
JEMOHCTPHUPYET 3HAHHE J€MOHCTPUPYET 3HAHUE J€MOHCTPUPYET 3HAHUE
ocobeHHOCTeH ocoOeHHOCTeH 0COOEHHOCTEH CUCTEMHOTO
CUCTEMHOT'O U CUCTEMHOT'O U U KPUTHYECKOTO
KPUTHUYECKOTO MBIIUICHHS, | KPUTHIECKOTO MBIIIJICHUS, | MBIITUICHUS,
apryMEeHTHPOBAHHO apryMEeHTHPOBAHHO apryMEeHTHPOBAHHO
dbopmupyeT coocTBeHHOE | (hopMuUpyeT cOOCTBeHHOE | (hopmupyeT coOCTBEHHOE
CYXKICHHE U OIICHKY CYXJCHHE U OLICHKY CYXJCHHE U OLICHKY
uHpOpMaLUK, TPUHUMAET | UHPOPMALIUHU, TPUHUMAET | UHPOPMALIUHU, TPUHUMAET
000CHOBAHHOE PEIIICHHE 000CHOBAaHHOE PEIICHUE 000CHOBAaHHOE PEIICHUE
YK-1.2 | OGyuaromuiics Ha | OOyyaromwmiicst Ha OOyyarommmiicst Ha
POJABUHYTOM ypoBHE | 6a30BOM ypOBHE MOPOTOBOM YPOBHE
OPUMEHSIET  JIOTHYECKHE | IPUMEHSET JIOTUIECKUE MPUMEHSIET JIOTUYECKHE
dbopMbl W TIPONEAYPHI, | POPMBI M IPOIIEYPHI, ($hopMBI U TIPOTICAYPHI,
crocoOeH K peduiekcuu 1o | crocoOeH K pedrexcuu mo | crmocoOeH K peduieKCHH 1Mo
MOBOJY COOCTBEHHOW M | IOBOJY COOCTBEHHOU U MOBOAY COOCTBEHHOM 1
qy’)KOHN MBICJIUTEIIBHON | 4y>KOW MBICIIUTEIIBHOU 4y’>KOH MBICIIUTEIILHON
JESITEIIbHOCTH JeSITeNIbHOCTH JeSITeIbHOCTH
YK-1.3 | OGyuarommiics Ha OOyuaromuiicst Ha OOyuaromuiicst Ha
MPOJBUHYTOM YPOBHE 06a30BOM ypOBHE MIOPOT'OBOM YPOBHE
AQHAIM3UPYET UCTOUYHUKH | aHAIM3UPYET UCTOUHUKH | aHATU3UPYET UCTOYHUKHU
UH(OPMALINH C LENbIO MH(POPMAIINH C LENbIO MH(POPMAIINH C LETbIO
BBISIBJICHUS UX BBISIBJICHHSI X BBISIBJICHUSI X
IIPOTUBOPEYUN U TIOUCKA IIPOTUBOPEUYUI U IIOUCKA IIPOTUBOPEUYUH U IIOUCKA
JIOCTOBEPHBIX CYKICHUN JIOCTOBEPHBIX CYKJICHUI JIOCTOBEPHBIX CYKJICHUI
MK-3.1 | O6yuaromuiics Ha OOyuarommiics Ha OOyuarommmiics Ha
MPOJBUHYTOM YPOBHE 0a30BOM YpOBHE BIIAJICET | MOPOrOBOM YPOBHE BIIAJEET
BJIAJIEET CIIOCO0AMU croco6aMu WHTErparuu croco6aMu WHTErparuu
WHTETpaIy yI4eOHBIX Y4€OHBIX TIPEIMETOB JUIsl | YU€OHBIX MPEIMETOB IS
PEIMETOB IS OpraHHU3aIH OpraHHU3aIH Pa3BUBAIOIICH
OpraHu3aIu pa3BUBaOIICH y4eOHOU y4eOHOU eATeTLHOCTH
pa3BHUBAIOIICH yaeOHOIM IEeSITENBHOCTH
JESITEIIbHOCTH
MK-3.2 | O6yuaromuiics Ha OOyuarommiics Ha OOyuarommiics Ha

MPOJBUHYTOM YPOBHE

0a30BOM YypOBHE

MIOPOTOBOM YPOBHE
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UCTIONb3YyeT
o0pa3oBaTeNbHbII
HOTEHINAI
COLIMOKYJIBTYPHOU Cpe/ibl
peruoHa B NpenoJaBaHuu
npeaMera B yueOHON U BO

UCIOJb3YET
00pa3oBaTeNbHBIHI
MOTEHINAI
COLIMOKYJIBTYPHOU Cpebl
pEruoHa B PEnoAaBaHuu
npeamera B ydeOHOU U BO

UCIOJIb3YyET
00pa3oBaTeNbHBIHI
MOTEHINAI
COLIMOKYJIBTYPHOU Cpebl
pEruoHa B PEnoAaBaHuu
npeamera B yd4eOHOU U BO

BHEYPOYHOI BHEYpPOYHOI BHEYPOUYHOU AEATEIbHOCTH
JESITEIIbHOCTH JeSTeIbHOCTH

IIK-1.1 | OGyyarommiics Ha OOyuaromuiicst Ha OOyuaromuiicst Ha
MPOJBUHYTOM YPOBHE 0a30BOM ypOBHE 3HAET MIOPOTOBOM YPOBHE 3HAET
3HAEeT CTPYKTYpPY, COCTaB U | CTPYKTYPY, COCTaB U CTPYKTYpY, COCTaB U
TUTAKTHYECKUE SAMHUIBI | TUAAKTUYCCKUE SIUHUIBI | TUJAKTUICCKUE CIUHUIIBI
MpeAMETHOM 00IacTh MpeAMETHOM 001acTi MpeAMETHOM 001acTi
(mpeno1aBaeMoro (mpemnogaBaeMoro (mpemnogaBaeMoro
peaMeTa) peaMeTa) peaMeTa)

MK-1.2 | O6yuaromuiics Ha OOyuarommiics Ha OOyuarommiics Ha
MPOJBUHYTOM YPOBHE 6a30BOM ypOBHE yMeeT MIOPOTOBOM YPOBHE yMEET
yMEEeT OCYIIECTBIIATh OCYIIECTBISTH OTOOP OCYIIECTBISTH OTOOP
0oTOOp y4eOHOTO y4eOHOTO COepIKaAHUS y4eOHOTO COZEP>KaHUS ISt
COJIepKaHUs IS €r0 JUISL €T0 pean3aliy B €ro peanu3aiuu B
peanu3alyy B pa3IMuHbIX | pa3lu4HbIX (popmax pa3ianyuHbIX (hopMax
dbopmax oOydeHus B 0o0y4eHUsl B COOTBETCTBUU | OOYYCHHS B COOTBETCTBUU C
COOTBETCTBHUU C ¢ TpedoBanusmu GI'OC tpedoBanusimu OI'OC OO
tpeboBanusimu ®I'OC OO | OO

IIK-1.3 | OGyuarommiics Ha OOyuaromuiicst Ha OOyuaromuiicst Ha

NPOJIBUHYTOM YPOBHE
JIEMOHCTPUPYET YMEHHUE
pa3pabaTbIBaTh
paznuuHbie GOPMBI
y4eOHBIX 3aHATHIH,
HIPUMEHSATH METO/IBI,
IpUEMBI U TEXHOJIOTUU
00ydJeHus1, B TOM YHCIIS
UH(OPMAIOHHbIE

6a30BOM ypOBHE
JIEMOHCTPUPYET YMEHHUE
pa3pabaTbIBaTh
paznuyHbie GOPMBI
y4eOHBIX 3aHATHIA,
NPUMEHSATh METOJbI,
MIPUEMBI U TEXHOJIOTUU
oOy4eHHs1, B TOM YHCIIe
MH(POpPMAaIOHHbIE

MIOPOTOBOM YPOBHE
JIEMOHCTPUPYET yMEHHUE
pa3pabaTrbiBaTh pa3TUIHBIC
(hopmbl yIeOHBIX 3aHSATHH,
MPUMEHSITh METOJIBI,
MIPUEMBI U TEXHOJIOTUU
oOydeHus1, B TOM YHCIIe
nH(pOopMaIOHHbIE

4. ®oHJ OLEHOYHBIX CPEICTB 1JIsl TEKYIIero KOHTPOJIs yCIeBaeMOCTH

4.1.

doHABI  OLIEHOYHBIX

CpEnCTB

BKJIIOYAroOT:

KOHTPOJIbHBIC

paboTsl,

(U3MOJOTNYECKUX MTPOLIECCOB, PELICHNE CUTYaTUBHBIX U PACUETHBIX 3a7ay, 3aIlUTy Ja00paTOPHBIX
pabot, ycTHOE coOOIIeHuE.
4.2 Kputepuu OLECHMBAHHS CM. B TEXHOJIOTMUECKOW KapTe pelTuHra pabodeid mporpammbl

UCHUIIINHBI

4.2.1. Kputepun orieHHBaHMS 10 OIEHOYHOMY cpencTBy 3: KoHTponbHBIE pabOTHI

Kpurepun onieHnBanus

KomunyecTBo 6amioB (BKjaa B

PEUTHHT)
Onwupaercst Ha U3yYEHHBIH TEOPETUUECKUIM MaTepual npu 2
OTBETE Ha BOIIPOC
[IpumeHnsieT 3HaHMsI, TOJTyYEHHBIE B CMEKHBIX 1
JUCLUIUIMHAX
OTBeT pacKpbIBA€T OJHOCTHIO IOCTABIEHHBIE BOIPOCHI 2
MaxkcuMabHbIN 0an 5

CXCMbI



4.2.2. Kputepuu olleHUBaHUs 10 OLEHOYHOMY CpeACTBY 4: CxeMbl (PpM3UO0JIOTHYECKUX NMPOLECCOB

Kputepuu onennBanus

KonuyectBo 6amioB (Bkiam B
pPENTHHT)

YKkazaHbl BCe MPOBEPAEMBIE JIEMEHTHI U CBSI3U MEXKIY 2
HUMHAU

Hcnonw3ys cxemy, CBOOOHO OOBICHIET TEOPETUICCKUI 2
Marepuanl

OTBeYaeT Ha JOMOJHUTEIbHBIE BOIIPOCHI IO CXEME 1
MakcumanbHbIH 0ast 5

4.2.3. Kpurtepun oneHMBaHHMS IO OLEHOYHOMY cpeAcTBY 5. CHTyaTHMBHbIE W pacyeTHbIe

¢usnonoruyeckue 3agaun

Kputepuun onennBanus

KonuyectBo 6amioB (Bkiam B
pPENTHHT)

Onupaercst Ha U3yYECHHBIN TEOPETUUECKUI MaTeprall pu 3
peleHun

[IpumensieT 3HaHMs, TOJTYYEHHBIE B CMEXKHBIX 1
JUCLUATIIMHAX

OTBeYaeT Ha JOMOJHUTEIBHBIE BOIIPOCHI MO 3a]1a4e 2
MakcumanbHbIH 0asT 6

4.2.4. Kpurepun ouneHHBaHMS 0 OLEHOYHOMY cpeactBy 6. UHauBHayaiabHoe coleceloBaHHe

MPH 3aUTE JA00PATOPHBIX PadoT

Kputepun onieHnBanus

KomnuectBo 0amioB (BKiaa B
pEUTHHT)

[IpeacrarieH mpoTOKOJI MPOBEACHUS T1a00paTOPHOM 4
paboThI B COOTBETCTBUU C TPEOOBAHUSIMU

Onupaercst Ha U3y4YEHHBIN TEOPETUUECKUI MaTepurall, 5
MIPUMEHSET 3HAHUS U3 CMEKHBIX TUCHUIUIUH MIPU

00BSICHEHUH 1LIEJIeH, 3a/1a4, MTOJIYYEHHBIX PE3yJIbTaTOB

OTBeyaeT Ha AONOJIHUTEIbHBIE BOITPOCHI 4
MaxkcuMabHbIN OaJin 13

4.2.5. Kputepuu olleHUBaHUA MO OLIEHOYHOMY CpeACTBY 7:. Jlokiaa mo oqHomMy U3 pasiesioB

AUCHHUIIJTMHbI

Kputepuu onennBanus

KonnuecTBo 6amioB (Bkiaa B
pPENTHHT)

[Ipu moaAroTOBKE COOOIIEHUS UCITOTH30BAHbI 2
PEKOMEHIOBAaHHBIE UCTOYHUKH WJIH MOA00pAHHBIC

CTYJICHTOM y4eOHbIE TOCOOus, MOHOTpadnu, HaydHas

NepUOoIMKa M0 N30paHHOH TeMe

Tema packpbITa OJIHOCTBIO. 2
CBoOoaHOE BIIaJieHNe MaTepUaIOM IPU OTBETaX Ha BCE 2
MTOCTABIICHHBIC BOIIPOCHI

MaxcuManbsHBIH Oa 6

5. OueHo4HBIE CPeACTBA (KOHTPOJIbHO-U3MEPUTEIbHbIC MATEPHAJIbI)

5.1. OneHo4HbIe CpeACTBA JJIsl IPOMEKYTOYHOM aTTecTalnu
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5.1.1. Bonpocsl k 3a4eTy

1. Hcropusi cTaHOBJICHHMS aHATOMUM W (U3HOJIOTMM W HAIPaABJICHUS HCCICAOBAHWA B
COBPEMEHHOM (hrznonoruu

2. YpOBHHU CTPYKTYpHOW OpraHU3alMM YEJIOBEKA WU >KUBOTHBIX: TKAHU, OPTaHbI, CUCTEMBbI
opraHoB. @yHKIIMOHAIbHBIE CUCTEMBI

3. Crpoenue mia3mMaTH4YecKoil MemOpaHbl. DYHKIIMOHAIBHBIC TPYMIBlI MEMOpPaHHBIX
OCIIKOB: PEIEeNTOPhl M CUTHAIBHBIE CHCTEMBI

4. CtpoeHue IUIa3MaTHYECKOW MeMOpaHbl. Buabl MeMOpaHHOTO TpaHCIOpPTa HMOHOB U

MeTabonmuToB. IOHHBIE KaHAIbI U MOHHBIE HACOCHI

[Tpupona memOpanHOro oTeHnuana. Y pasHenue Hepacra.

6. Ilorenuman nedcTBUA: CTaAuM, MOHHBIE MeXxaHM3Mbl. PacnpocTpaHeHue NOTEHLIMAIa
IEUCTBUSL.

7. HepBHas cucrema. Ctpoenue u (yHKUMM HeHpoHa. PacrpocTpaHeHHe NOTEHUIMANA
JNENCTBUS 10 MUEIIMHU3UPOBAHHOMY HEPBHOMY BOJIOKHY. BUIIbI U (yHKIIMU TTIHAIBHBIX
KJIETOK

8.  Xumunueckuid cuHarnc. MexaHu3M 1 CBOMCTBA CUHAIITUYECKOM Mepeiaun

9. MexaHuU3Mbl CUHANITUYECKON MJIACTUYHOCTH

10. CoBpeMeHHBIC PEACTABICHUS O CTPYKTYPHO-(YHKIIMOHATBLHON OpraHu3alii HEPBHOTO
1eHTpa. Mainble HelipoHHBIe Lienu. CBONCTBA HEPBHBIX LIEHTPOB.

11. ®usnosornyeckrue MeEXaHU3Mbl PEIENIUH B HEPBHOM cucTemMe. BuUIBl penentopos:
peLENnTOpHBIA MOTEHIMAJ, aJanTalus PelenTopoB, PEUENTUBHBIC MOJS, KOJAUPOBAHUE
CUTHAJIOB B MPOBOJSIINX MYTSIX.

12.  CrpykrypHO-QYyHKIIMOHATHHAS OPraHU3alns CIIMHHOTO MO3Ta

13. CrpykrypHO-(pyHKITMOHAIbHAS OPraHU3AIIHUsI TOJIOBHOT'O MO3Ta

14. VYapTpacTpyKTypa MBILLIEYHOTO BOJIOKHA. T€OpHs CKOJIB3SAIIUX HUTEH

15. DnekTpoMexaHW4YeCKOoe CONMPSHKEHUE B MBIIIEYHOM BOJIOKHE

16. Ilytu pecuntesa AT® B wMbleyHOM BOJOKHE. WX [OMHAMHKa TpU  MBIILIEYHOM
COKpaIICHUHN

17. ®OyHKUHOHAJIBHBIE TUIBI MBIIICYHBIX BOJIOKOH

18. Twunbl U BUIIBI MBIIIEYHOTO COKPAILICHUS

19. [lpuHUHUIBI PETYNALMHU CHIIBI COKPAIICHHS MBIILIEYHBIX BOJIOKOH

20. HepBHbI€ LIEHTPHI COMATUYECKOW HEPBHON CUCTEMBI

21. AmnatoMuueckue, OHWOXUMHUYECKHE, (DYHKIMOHAIbHBIE  OCOOCHHOCTH  OTHAEJIOB
ABTOHOMHOI HEPBHOW CHCTEMBI

22. DHAOKPUHHBIC KE€I€3bl U CUCTEMHbIE TOPMOHBI. MOJIEKYISIPHO-KJIETOUHbIE MEXaHU3MbI
JIeUCTBUS TOPMOHOB. [IprmMepsl

23. Twunoramamyc Kak BBICIIMN LIEHTP HEPBHON M HEMPOIHAOKPHHHON perymsauuu. OOmas
CXeMa HEeMPOIHIOKPUHHOMN PETyIsIUN

9]

5.1.2. Bompocsl K 3K3aMeHY

OcHoBHBIE  (YHKIMOHAJIBHBIE  CHUCTEMBl  JKMBOTHOM  KJIETKM. Bunmel  perynsmuu
BHYTPHUKJICTOYHBIX IIPOLIECCOB.

HoHHBIE MEXaHHM3MBI DSJIEKTpOTeHe3a Ha IUIa3MaTHYeCKOW MeMOpaHe J>KMBOTHOH KIIETKH.
[ToreHnuan nokost ¥ NOTEHIMAN JEHCTBUS B BO30YIUMBIX KJIETKaX.

Kinerounoe crpoenue HepBHOM cucTeMbl. MexaHU3M U CBOMCTBA CHHANITHYECKOW Mepeaadn

CoBpeMeHHbIE NPEICTABICHUS O CTPYKTYPHO (DYHKIIMOHAIBHOM OpraHu3ali HEPBHOTO
1eHTpa. Mainble HelipoHHBIe Lienu. CBONCTBA HEPBHBIX LIEHTPOB.

DU3NOIOTNYECKUE MEXAHU3MBI MBIIICYHOTO COKPAIICHHS

HepBHbIe LIEHTPBI COMaTUYECKOM HEPBHOM CHCTEMBI, X JIOKAIU3alUs B CIIMHHOM U I'OJIOBHOM
Mo3sre. Perymnsanus noss! 1 JIOKOMOLAN

CTpyKTypHO-QYHKIMOHATIbHAS ~ OpPraHU3allsl  CEHCOPHBIX  CcHCTeM. UyBCTBHTEIHHOCTD
penenrtopos. PenentuBHble nosist. [IpuHIMns KoqupoBaHus HHGOpPMAaLUK.
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* AHaTroMo-(pHU3HOJOrHYecKre OCHOBBI 3peHus. OnTuueckas cucrema ria3a. OCHOBHBIE BHJIBI
HapymeHun pedpakiuu.

* MexaHu3MBbI 3pUTENHHON peleniui. AHAIU3 3pUTEIHHON HH(OPMAIIUK B TOJIOBHOM MO3Te

* AHaToMuyeckue, OHOXMMHUYECKHE, (PYHKIMOHAIbHBIE OCOOCHHOCTH OT/AEJIOB aBTOHOMHOM
HEPBHOM CUCTEMBI

* DHJOKPUHHBIE Kelle3bl W CHCTEMHBIE TOPMOHBL. MONEKYISIPHO-KIETOYHbIE MEXaHU3MBI
JeUCTBUS TOPMOHOB. [Ipumepsl

» KpoBeTBopeHHe U €ro peryasuus

* Cuctema peryisiliid arperaTHOro COCTOSHHS KpOBU. (OCHOBHBIE JTalbl M MEXAHU3MBI
remocrasa. [IpoTuBOoCBepTHIBaIOIINE MEXaHU3MbI

* CoBpeMeHHBbIE MpecTaBlieHNss 00 UMMYHHOH cHCTeMe, HIMMYHHOM OTBETE.

* OcHoBbl aHatomuu cepamna. Cepaeunbli 1HMKI. OCHOBHBIE TOKa3aTeIu CEPICUYHOU
NeATEIbHOCTH

* Oco0eHHOCTH TeHepaluu U MPOBEACHUS BO30YKIEHUS, HNEKTPOMEXaHNYECKOE CONMpPSIKEHUE B
MHUOKapJe

* I'erepoMeTpuyeckuii. M TOMEOMETPUUECKUM  MEXaHU3Mbl CAMOPETYJSIIUA  CEPIICUHOMU
nesaTenbHOCTH. HepBHas perynsius cepIeyHO 1eITeIbHOCTH

* Cocypl 60TBIIOTO U MAJIOT0 KPYroB KpoBooOpatieHusi. OCHOBBI FreMOJIMHAMUKH

* DOYHKIMOHATBHBIE TUIBI COCYI0B. CTpOCHHE COCYIUCTON CTEHKH M OCOOCHHOCTH KPOBOTOKA B
apTepusix, apTepuoiax, Kanuuigpax U BeHax.

 Perymsimus peruoHapHOTO ¥ CHCTEMHOTO KPOBOOOpAIIIEHUS

* OCHOBHBIE 3Tamnbl AbIXaHUs. AHATOMHUSI OPraHOB BHEIIHETO JbIXaHUS. MeXaHU3MBbl JIErOYHOMN
BEHTUJIALINH.

* Perynsuums nerouynoi BeHTUIAUMKU. HelipoHHbIE TONYJISIIIUK IBIXaTEILHOTO IEHTpa CTBOJIA
Mo3ra AddepeHTHOE 3BEHO — XEMOPEIENTOPBI COCYI0B U MEXAHOPELIETITOPHI JIETKHUX.

* ["a3000MeH uepe3 adporeMaTUIeCKUd 0apbep U (PakTophl, BIAUSIOMNE HA HEro. MexaHu3Mbl
TPAHCIOPTA KUCJIOPO/Ia U YTIEKUCIOTO ra3a KPOBbIO

* OOMeH ra3oB B TKaHAX. MeXaHU3Mbl KJIETOYHOTO JbIXaHUS U SHEPreTHKa )KUBOTHOM KIIETKH

* MeTo/bl OIICHKU ¥ OCHOBHBIE TApaMETPhI SHEProoOMeHa.

* 3HayeHHWe W TUlbl numeBapeHud. (Cucrema OpraHoB  MUIIEBAPECHHUS.  AHATOMO-
(GU3MONIOTHYECKHEe OCHOBBI MOTOPHOW, CEKPETOPHOW JEATENBHOCTH THINEBAPUTEILHOTO
TpaKTa U e PeryJsiuu.

* [lumeBapeHue B MOJOCTU PTa U JKETYJIKE U €T0 PETYJIISLUs

e [IumeBapenne B JBeHagUATUNEPCTHOM  Kumke. CocTaB MW peryisiuus  CEeKpeuuu
MAaHKPEATUYECKOr0 COKA U JKETUH

* IIpoueccsl MOJOCTHOTO M MEMOpPAHHOTO MHILEBAPEHHS] B TOHKOM KHUIIEYHHKE. MeXaHU3MBbI
BCACBHIBaHMSI HEOPTaHUYECKUX MOHOB, BOJIBI 1 META0OJIUTOB.

* Opranu3zanus u peryisaius yriieBogHoro oomMena. CaxapHbiii quader.

e Opranmzanus JAUMUAHOTO OOMeHa. JKupoBble TKaHU B KadecTBE JIEMO SHEProcyOCTPATOB.
HeiiposHnokpuHHas peryssiius JIUIMOoTeHe3a, JIUMOIN3a U OKUCICHUS )KUPHBIX KHCIIOT

* OOmias cxema a3oTUCTOro oOMeHa. HelposHIOKpUHHAs perynsius OeIKoBoro oOMeHa.
A3zoTtucTsiii 6ananc. buonoruueckasi IEeHHOCTh MUILEBBIX OEIKOB.

» ®usnonorus Moyeobpa3zoBaHus

 Perymnsmus oCMOJIIPHOCTH U COJEPKaHUS HATPHUS BO BHEKJIETOUHOM JKUKOCTH

* [loyeuHbie MEXaHU3MBI PETYIISILIMU KUCIOTHO-IIEIOYHOTO PABHOBECUS

» HeiiposH1oKkprUHHAS pETrysus pepoayKTUBHOU (PYHKITUN

5.2. OueHo4YHbIE CPEACTBA ISl TEKYIIEro KOHTPOJIAA yCIIeBAeMOCTH

5.2.1. KontpoJibHble paboThl (0OleHOYHOE cpPeacTBO Ne3)



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
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KontpoabHasa padora Ne3 "®usuosiorusi BoicIeii HEPBHOU /1eATENbHOCTH' (MCIIOIB30BAHbI
Marepuanbl Buaeosiekimu npod. JyoemHmHa B.A. "Helipodusmomornueckne OCHOBBI cTpecca
nenn" // https://znanierussia.ru/library/video/mozg-nejrofiziologiya-stressa-i-leni-1150)

1. CxeMaTMyHO TIPEACTaBHTE POJIb OCHOBHBIX (DYHKIIMOHAJIBHBIX CHCTEM MO3ra B
HJIaHI/IpOBaHI/II/I nu peanmaunn IIOBCACHUSL.
2. Kakue Buapl morpeOHOCTEH BbIEneHbl B kKiaccupukanuu CumoHoBa? K kakoMy BuIy

notrpeOHOCTEl OTHeceHa MOTPeOHOCT, B HOBOM uHGpopmanuu? Kakas moTpeOHOCTH sBIseTCS
KOHKYpPEHTHOH K moTpeOHOoCcTH B HOBU3HE? Kakue HelipoMenuaTopHbIe CUCTEMBl «OOCTYKUBAIOT»
9TH JIB€ KOHKYPEHTHBIE TOTPeOHOCTH?

3. BrinosHuTe pUCYHOK MOMEPEYHOTO pazpesa cpeaHero mMosra. OTMEThTE Ha PHUCYHKE M
MOAMUIINTE CTPYKTYpbI, OTBETCTBEHHBIE 32 CEHCOPHYIO JETEKIMIO HOBHU3HBI, 3a JIBUTaTEIbHBII
KOMIIOHEHT OpPUEHTHPOBOYHBIX pe(dIeKcoB, 32 IMOLMOHAIBHYIO IMOAJNEPKKY OPUEHTHPOBOUYHO-
HCCIIeIOBATEeNLCKOTO MmoBenaeHus. Kakoli HelipomenuaTop paboTaeT B SMOIMOHATBHO 3HAYMMBIX
LIEHTpax cpeaHero mosra? 3aluIlIUTe C MOMOIIbI) YpPaBHEHHI MyTH €ro CHHTE3a B HEHWpOHaX.
Kakoif myTh yuacTByeT B mepemadye HHPOPMAIMH O TOJOKHUTEIBHOM 3MOIIMOHATHLHOM
MTOAKPEIUICHUH B KOPY OOJBIITUX TOTyIIapuii?

4. CxematuuHo u300pa3uTe HEHPOHHBIC IENH, OOECHEUMBAIOIINE JETEKIMI0 HOBHU3HBI B
CpeIHEM MO3Te, U KpaTKO MOSICHUTE IPUHLIUIT UX PAaOOTHI.
S. Kakue cTpyKTypbl IPOMEKYTOUHOTO MO3Ta Y4acTBYIOT B Iepesiade HOBOW MH(OpMaIu B

KOpy OOJbLIMX TMOJyHmiapuid, a Kakhe B 3alycKe JBUTATEIbHOTO KOMIIOHEHTa IOMCKOBOTO
noseneHus? IlonbiTaiitech M300pa3suTh MX HAa PUCYHKE TOPU30HTAIBHOTO WM BEPTHKAIBLHOTO
paspesa roJIOBHOTO MO3Ta (PEKOMEHAYI0 OOpaTHUThCS K aHATOMHUYECKOMY aTjiacy WM padoTe Io
QHATOMHU TOJIOBHOTO MO3ra B pazjene 3).

6. Kakue skcnepuMeHTa bHbIE YCTAHOBKU MCIIONB3YIOTCS 711 KOJIMYECTBEHHOTO OMUCAHUS U
OLCHKU OPUCHTHPOBOYHO-UCCIICAOBATCIBCKOIO MOBCACHUSA U TPCBOKHOCTHU SKCICPUMCHTAJIBHBIX
KUBOTHBIX?

7. UTo aHaTOMHYECKH MPEICTABIISICT TUIIIIOKAMIT (B KAKOM OTJENIe MO3Ta M KaK JIOKaJIN30BaHa
3Ta CTPYKTypa) U KaKOBO €r0 y4acTHe B IOMCKOBOM MOBEIEHUHU? YKa)KUTE TUIIIOKAMIT Ha PUCYHKE
BEPTHKAIBHOTO pa3pe3a uepe3 rolIoBHOW Mo3r. Kak JIoKamm30BaHbI OTHOCHTEIHLHO THIIIOKAMIIA
CyOMKYIIYyM U SHTOpHUHaJbHas Kopa?

8. KTo u3 ydYeHBIX MPEANoNOKWI CYIIECTBOBAHUE B MO3T€ «KapPT-MYTU» U «KaPThI-
0003penus»? KTo skcnepuMeHTaIbHO OOHApYKHJI HEHPOHBI MecTa (KapTa MyTH) B THUITOKaMIe?
KTo0 skcnepuMeHTansHO J0Ka3all CyIIeCTBOBAaHNE HEUPOHOB KOOPIWHATHON CETKH MECTHOCTH (CHH
«KapTa 0003peHUs»)?

9. B kakux CTpyKTypax KOpbl OOJBIIMX MONYHIApUil JIOKAJIW30BaHbBI HEWPOHBI PEUEBOTO
00001IeHus (cux peueBast MOJIeIb Mupa)?
10. KakoBa ponb MOSCHOM W3BWIMHBI TpU U3yYEHHM HOBOTO OO0BEKTa, NpU CMEHE

MOBEICHYECKOM MPOrpaMmMbl? YKaKUTE MOJIOKEHUE TTOSICHOW U3BUJIMHBI HA PUCYHKE JaTEPATIbHOTO
paspesa mo3ra.

5.2.2. IlepeyeHb npoBepsieMbIX cXeM (PH3H0JOTHYECKHUX NPOLECCOB (OLEHOYHOE CPeACTBO 4)

Cxema / pUCYHOK | OCHOBHBIE YJIEMEHTBI, IPOBepsieMble HA CXeMe
ba3osblii pa3zgea 1

BryTtpukierounas [Tna3maruaeckas MeMOpaHa, peuenTop, G-6enok,
CUTHAJIM3alus ajzieHIaTykiIasa, TAM®, npoTenHKknHa3a, 0enKu-3¢HEeKTOpHI

Perynsmus skcnpeccuu rena | CTpyKTypHass d9acTh TeHa, MPOMOTOpP, SHXaHCep, (PaKTOpHI
tpanckpununu, PHK-nonnmepasa

Pacmipenenenne noHoB Mexay | [lnasmaruueckas memOpana ¢ kanamamu g Na™ u K, Na™/K'-
Yy ,
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KIETKOM ¥ MEXKICTOUYHOU
cpenoiu

AT®azoi.

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

MoHBI BHE KIIETKH

IToTennuan neiicTBUA

KpuBas morennmana nevicreusi, KYJI, mopor B0o30ymumocTu,
cocTosiHME BOPOT Na KaHaja

Cunanruueckas nepenaya Ha
MpUMEpe  XOJIUHEPTUYECKOT0
cHHarmca

[IpecunanTruueckas TepMUHAIL: CHHANTHYECKHE BE3UKYIbI, Ca-
KaHaJIbl, aKTUBHBIC 30HBI Ha IPECUHANITUIECKOI MeMOpaHe
CuHanTa4deckas meib

[ToctcuHanTuyeckass MeMOpaHa C pPEHENTOpaMHd U HOHHBIMHU
KaHaJlaMH, XOJIMHACTEepPa3oi

Crpenku,  oTpakarolMe  IOCJIENOBATEIbHOCTh  3TaIlOB
CHHANTUYECKON Mepenadn
Maible HEHpOHHBIE LIETIH JuBeprenTHas, KOHBEPI€HTHAs LeIIH, BO3BpaTHOE,

JaTepaibHOE, PEHUITPOKHOE TOPMOKEHNE, HEHPOHHAs JIOBYIIIKA

Pednexropnas
JBUTATEILHOTO
CIIMHHOMO3T'0BOTO pediekca

nyra

AHaromudeckue CTpyKTypbl: CIIMHANBHBIN TaHIIINHN, epeHne
M 33JHUE KOPEUIKH CIIMHHOMO3TOBBIX HEPBOB, IIEPEIHHE,
3agHKe, OOKOBBIE pora Ceporo BeUIecTBa, CTOJObI Oeroro
BEIIIECTBA, CTUTHHOMO3TOBOI KaHa

DneMeHThI peUICKTOPHOM AYTU: penenTop (BHYTPHMBILICYHBIH
WU CYXOXWIbHBIN), addepeHTHbI HEHpoH, 3(depeHTHBIHI
HEHUPOH, MBIIIEYHOE BOJIOKHO)

YaeTpactpykrypa
MBIIIICYHOT'O BOJIOKHA

CapkonemMma ¢ T-tpy6oukamu, nuctepubl CITP, Mmuopubpusibl,
MHUTOXOHAPUHA

Capkomep wMuOPUOpUIITBI B

Z-J'II/IHI/II/I, TOJICTBIC MHO3HMHOBBIC HUTHU C I'OJIOBKaMH, aKTHHOBBIC

COKpaIeHHOU U | HUTH U UX IPaBUIHLHOE B3aUMHOE PACIOI0KEHHE
paccinabIeHHON MBIIIIIEe
Comarunyeckas HepBHas | ['onoBHOM Mo3r: BectuOynsipHble, KpacHbIE, PETHKYJISPHBIE
cucremMa sapa CTBOJNA, Oa3ajbHBIE TAHIJIMM, JOOHBIC IONMU (LIEHTPHI
MIPOrpaMMHUPOBAHUS IIPOU3BOJILHOTO JBUKECHHUS ),
JKCTpaAlMPaMUIHBIN, IMPAMUIHBIN IyTH
[IpoBogsimue nyTtu B 6eJ10M BEIIeCTBE CHUHHOTO MO3Ta
Oobmas cxema | AHaTOMHYECKHE CTPYKTYpbhl: [umotamamyc, Hedporumodus,
HEWPOIHTOKPUHHON ageHorunopus, BOPOTHAas TUMoTataMo-Tunogpu3apHast
peryusuuu COCYAHCTasl CUCTeMa, MepudepuyecKue YHIOKPUHHBIC KEIe3bl
(muTOBHIIHAS, KOpa HAIIMOYeyHWKa, MoJIoBbie kenesbl, ILGF-
MPOAYLUPYIOIINE CTPYKTYPHI)
buoxumusi: 1. pUIM3UHT-TOPMOHBI: JTHUOEPUHBI M CTATHUHBI;
2.tponiabie ropmonbl: TT, AKTT, ©CI" u JIT', CTT
Ctpelnku, oTpa)xxarolue npsiMble 1 00paTHbIE CBSI3U
Kierounsie MexaHu3Mbl | [opMOoH+ MeMOpaHHBIM peuenTop, BTOPHYHBIC IOCPEIHUKH,

JEUCTBUSA TOPMOHOB

s dexTopHbIe OCITKN
WNHTrepHanu3anuyss TOPMOH-PELENTPHOIO
KJICTKH, TPAHCKPHITIIUS

KOMIIJICKCa, dOpO0

Ba3oBblii pa3aed 2

[Torenmmaner  aeiicTBus B | BpemeHnHO#l Xon mMOTeHIMana JEWCTBHS, BO3OYAMMOCTH U
MHUOKapJe COKpaIllCHHUS;

Cocrostnue BopoT Na u Ca kaHajioB
Perynsauuns aprepuanbHOro | bapopeuentopel cOCyauCTOW CTE€HKH, COCYIOJBHUIaTEIIbHBIN
JABJICHUS LEHTpP, KapIUOWHTHOUTOPHBIM IIEHTP, BEreTaTUBHbIE HEPBbI

cepaua (XpoHO-, MHO-, JPOMOTPOIHBIE 3PQeKThI[ |/u3MEeHEeHUEe
MOK), cummatnueckwe HEpBBl COCYAOB (Bazomuiaranus /
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Ba30KOHCTPHKITHSA);

Kackan: rokcrarmomepynspHble  KIETKM  TOYEK, pPEHUH,
aHTUOTeH3UHOTreH | |aHruTeH3uH | [ |aHTHOTEeH3WH2,  PelenTOopPbl
TNIAJKAX MBI COCYAUCTOM CTCHKM K aHTHOTCH3HHY
(BazokoHcTpukmus), AT (Ba30OKOHCTpUKIHA), YCHUIICHUE
CEKpelrH aabJ0CTepOoHa KOpor HaanouyeuyHuka, poct OLK

@axTopel, Biusioue Ha | KpuBas quccouuanuy OKCUMUOTIOOMHA; KPUBBIE TUCCOLMALIAN
CPOACTBO TE€MOTJIOOMHAa K | OKCUTEMOTJIOOMHA B HOPME, MPHU MOBBIIICHUH TEMIIEPaTypHhI,
KHUCJIOPOY noHmwxennu pH, yBennuennn Hanpsokenuss CO2
MuroxoHpuaibHOe [{ukn 6eTa-OKUCIEHUS KUPHBIX KUCIOT, mupyBaT/ll" kommekc,
OKHCJICHHE anetunKoA, ITK, HAJH, ®AJH2, OTIL: nasixaTeabHbIC
komruiekesl 1, 11, I, IV ¢ mpoTtonHbiMU TOMniamu, rpaaueHT H+
Ha BHyTpeHHeH wMeMOpane, AT® cuHTeTa3a, pazodmarome
Oenku
Tabnuna, oTpakaromias COOTBETCTBUE MPOCTETHUYECKUX TPYII
(epMEeHTOB, MEPEHOCUYUKOB AICTHIBHBIX TPYII, 3JIEKTPOHOB B
OTIL u BXoAsSIMX B UX COCTAB MUKPOAJIEMEHTOB U BUTAMUHOB
Perynsanus JbIXaTEIbHOIO | XeMOpEUEnTOpSI, MHCIIUPATOPHBIE HEHUPOHBI AL,
IUKJIa MOTOHEHpPOHBI, auadparMa U HAPYKHBIE MeEXpeOepHbIe
MBI, PELENTOPbl  PAcTSKEHUsT B CTEHKE  aJbBEOJI,
sKcnuparopHeie HeWponbl [Il, TOpMOkeHHE HHCIUPATOPHBIX
HEHUPOHOB
Bunsr MOTOpUKH | [IponynbCcuBHAs NEPUCTANIBTUKA, PUTMHUYECKas CErMEHTAaLUs,

IMUIICBAPUTCIBHOI'O TPAKTA

MaSITHI/IKOOGPaSHBIe COKpAIICHHUA

Mexann3Mbel  BCAChIBaHHMSA B
TOHKOM KHIICYHHUKEC

[Tapa SHTEpPOIMTOB, TPAaHCHIOPT BOABI C PACTBOPCHHBIMH
BEILIECTBAMM 4epe3 IieneBod koHTakT, Na,K-macoc Ha
O0azomarepanpbHOl ~ MeMOpaHe,  Na-3aBHCHMBIM  MEPEHOC
aAMUHOKHCIIOT U CaXapoB HA allMKaJILHOW MeMOpaHe

VrneBomHbIi 0OMEH KIIETKHA

I'moko3all mupysarl] mutoxonapuu: I[II'kommiekc, L[TK,
OTL, cunte3 AT®; LTK[/murpar! /cuHTE3 XHUPHBIX KHCIIOT
[ IMIIUIHBIA 0OMEH.

I'moko3al | mupyBarl | makrar

I'mroko3al | menTo3zodocdarnpiii kil Inmentoss, HAJIOH.

I'mroxo3all TJIUKOTEH; riroko3al | TJIMKONPOTEUHEI,
MOJINTJIMKAHbI
Heliposunokprunnas Ilognepxanue romeocra3a TUIIOKO3bl  KPOBHU:  HHCYIIHH,
peryssanns ypoBHs INIIOKO3BI B | TIIOKAroH [ uneprimkemus:
KpOBHU Cpounast  perynsuus: agpeHaauH (MO3rOBOE  BEILECTBO
Ha/IMTOYE€YHUKOB), CHMIIATUYECKHE HEPBbI
HeliposunokpunHas perysuus: KOPTHUKOJIUOEpHH

(rumoranamyc), AKTI (amenorunodus), TIIFOKOKOPTHKOHUIBI
(Kopa HaJIMOYEUHUKA)

TpancnopTHbie ¢dopmebl | KumedHuk [ XHUITOMUKPOHBI
JITIHI0B KPOBU Kuposas tkans! |CBXK B komIuiekce ¢ albOyMuHOM

neuyens | JITIOHIL, JITTHIT, JITIBIIT
Kierounsie MexaHn3Mbl | PacioznaBanue anturena: AIIK ¢ aHTureHom B KoMIuiekce ¢
rymopansHoro  ummyHHoro | 6enxkom MHC, nauBnblii Tnumdouuthelper, B numdonur.
OTBETa B numdounTtsl namsaTH, IUIa3MaTHYECKUE KIETKH, CHHTE3

aHTUTEI
OnMMUHALMS KOMIUIEKCA AHTUT€H-aHTUTEIIO0

Wntepneiikuapl 1 W 2, LEHTpBl TEPMOpPETyJIsLUU B
TMIIOTAJIAMYCE,  CHUCTEMa  THUPEOJIMOEepUH,  aKkIr,  Kopa
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HaAIIOYCYHHKA
CTpCJIKI/I, OTpaXKAOMIUC KOHTAKTHBIC U JUCTAHTHBIC KJICTOYHLIC

B3aUMOJICUCTBU
Crpoenue u kimaccel | YeTBepTUUHAasE W JOMEHHas CTPYKTypa MOJIeKyJlsl g
MMMYHOTJIOOYJTMHOB (BapraOenbHBIN U KOHCTAHTHBIN YYaCTKH).
W3otunsl: 1gM, IgG, IgE, IgA, IgD
[MpuHuunuansHas 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 penenTopa | HapyxHbii cerMeHT ¢ MeMOpaHHBIMH JUCKaMu (OTAEITBHO
CEHCOPHOW  CHCTeMbl  Ha | pparMeHT  MEMOpaHHOTO  JWCKa C  POJONCUHOM U
npumepe GoToperenTopa CXEMaTHUYEeCKON 3amuchio (POTOXMMHUYECKON peakiuu), Na

KaHalbl Ha  IUIa3MaTH4YeCKoil  MeMmOpaHe,  BTOPUYHBIC
MTOCPEIHUKHU
BHyTpeHHUI CETMEHT U CHHAIIC ¢ OUIOJIIPOM

JInmOuaeckast cuctema ['unoTtanamyc, rummokamn, MHHAAIWHA, MaMWULSIPHBIE Tea,

NepeAHue sapa TajaMyca, IOsICHas W3BWIMHA U CTPEIIKH,
OTpakarolue (yHKIMOHAIbHbIE CBA3HM MEKIY JIEMEHTAaMH U C
acCOLIMAaTUBHON KOPOU

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

COMAaTOCEHCOPHOTO aHalu3aTropa, OOOHSATENbbIE JYKOBHIIHI,
MOTOpHas Kopa, nepeIHeacCOaTHBHAS "
3aJ[HEaCCOLIMAaTUBHAs  KOpa, LEHTPHl TIOHUMAaHUS  peuu
(Bepnuxe), IEHTp peueBOr apTUKYISIITUU (bpoxa)

5.2.3. CutyanuoHHbIe 3a1a4¥ 110 (PU3HOJIOTHH (OLEHOYHOE CPEICTBO 5)
ITo 6azoBoMy pa3aeny 1

BarpaxoTOKCHH — CHJIbHBIA HEHPOTOKCHH, BBIJCIECHHBIA W3 saa MAyKoB, yBeaudumBaeT Na'
MIPOHMIIAEMOCTh MeMOpaHbl HelipoHa. Kak AToT 1 moBiIuseT Ha MOTEHIIMAJ TTOKOsI HeHpoHa?

['uranTckuii akCcoOH KajdbMapa TOMENIEH B Cpely, HOHHBIA COCTaB KOTOPOW HACHTUYEH
€CTECTBEHHBIM YCJIOBUSIM. B mepBoM ombiTe akcoH nepy3upyrOT M30TOHUYECKHM PacTBOPOM
NaCl; Bo BTOpOM — pacTBOPOM, MWJEHTHYHBIM IO HOHHOMY COCTaBy BHYTPEHHEMY
COJIEPKUMOMY aKCOHA. UTO MPOU30IMAET B KAXIOM Cydae ¢ MOTEHIIMAIOM MOKOs?

Kak n3MeHuTCs MoTeHIMal MOKos, eciin 3a050kupoBath padoty Na,K-3aBucumoit ATda3b1?

['urantckuif akcoH KaibMmapa TIOMECTHJIM B Cpely, KOoTopas IO CBOEMY COCTaBy
COOTBETCTBOBAJIa MEKKJIETOUHON kuakocTu. llpu pasapaxeHnn B aKCOHE BO3HHKAIH
NOTEHIMAJbl JEWCTBHA. 3areM KOHIEHTpamuio HOHOB Na' B cpele ypaBHSIM ¢ HX
KOHIICHTpAIIUeH B aKCOHE U MOBTOPIIIH paspaxeHue. Yto oOHapy umu?

Kak u3MeHHWTCs KpuBas MOTEHIMA a NEWCTBUS IPH 3aMEIEHMH Npolecca MHAKTHBAIuu Na'
KaHaJioB?

[Touemy runeprosnsipu3anus NPUBOANUT K CHUKEHUIO BO30YAUMOCTH?

Heps pa3znpaxarot ¢ yacroroit 10, 100 u 1000 pa3 B cexynny. CKoIbKO NOTEHIIMAIOB JEHCTBUSA
OyneT BO3HUKATh B KaxaoMm caydae? [IpomobkuTensHOCTh  mepuofa  aOCOJIOTHOM
pedpakreproctu — 2 Mc. (Ilodckaska: Bcnomnume — umo makoe 1aOUIbHOCMb)
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Bo3Hukaer M pacnpoCTpaHAIOUIMNACS TOTEHUUAT IEWCTBUS B HEPBHOM OKOHYAHWH, €CIIU
M3BECTHO, YTO MEMOpaHHBIN NoTeHnHan paBeH 90 MB, KpUTHUECKUI YPOBEHb JACMOSPU3ALNT
Ha 30% HWXKe, a pa3apakaroIINi TOK CABUTACT MEMOPAaHHBIN MMOTEHITMA B OHOM ciiydae Ha 10
MB, B apyrom na 30 MB ?

Ecnu Gbl Ipu pasapakeHnd HEPBHOTO OKOHYaHWs akTuBaiusa Na™ u K kananos npoucxoauina
ObI HE IIOCJIE0BATENIBHO, & OAHOBPEMEHHO, K 4eMy Obl 3TO NMPHUBEIIO ?

Ha HepB BO3AcHCTBYIOT (akTOpoM, KOTOPBIA HE BIMSIET Ha KPUTHYECKUNW YPOBECHB
Jenonspuzaumu. TeM He MeHee MOPOrOBbIM IMOTEHUMAN YBEIMYUBAECTCA. YeM 3TO MOKHO
00bsacHuTH? Kak m3mMeHsercst BO30yIMMOCTh HepBa?

Heiipon monBepraroT ymepeHHOMY OXJIaxkJIeHHio. Kakue mpouecchl Mpu 3TOM HU3MEHSIIOTCS B
60.111:]].[61\/'1 CTCIICHU: TCHCpalus IOTCHIKAalla ﬂGfICTBHSI WK TIPOLCCCHI, O6€CH€‘-II/IB3.IOIJ_II/IG
BOCCTaHOBUTEJIbHBIN NEPHOA?

BGH_ICCTBO T'€MUXOJINHUHU YrHETACT MOIJIOMCHUEC XOJIMHAa NPCCUHANTUYCCKUMU OKOHYAHUSIMU.
Kak 310 BiusieT Ha nepegady Bo30yX/1€HUsI B MUOHEBPAJIbHOM CHUHAIICE?

MmuacrteHus TpaBUC — 3a00JIeBaHUE, TIPU KOTOPOM YMEHBIIEHO KOJHMYECTBO XOJIMHOPEIENTOPOB
B IIOCTCHHAIITHUYCCKUX MeM6paHax U TO3TOMY 0cna6neHa pCaKknyda MBI Ha pasgpa>XKCHUC
HepBa (MbImedHasi cinabocts). [lodemy cocTossHMEe OOIBHOTO YIIyYIIaeTCs TPH BBEACHUH
AHTUXOJIMHACTEPA3HBIX NIPENApaToB?

[Touemy mocie 0OpabOTKU CHHANTHYECKOH 00JaCTH PaCTBOPOM ITUIICHIUAMHHTETPAYKCYCHON
KHCJIOTHI HE BO3HUKAET MOTEHIIMAT KOHIIEBOU IJIACTHHKH?

OnuHAKOBBIM 1O CHJIE BO3JICCTBHEM BBI3BIBAIOT JBA JIBUTATEIBHBIX peduiekca. AQdepeHTHBIHI
u 3 depeHTHBIN MyTH pedIEKTOPHOH TyrH nepBoro pediaexca B HECKOJIBKO pa3 JUIMHHEE, YeM B
pednexkropHoil ayre Broporo. Ho B mepBoMm cirydae naTeHTHOE BpeMs pediiekca kopoue. C yem
3TO CBA3aHO?

CKOJbKO CHHATCOB BXOJUT B COCTaB IEHTPAILHON YacTu pedIeKTOPHON AyTH peduiekca, eclu
LeHTpaJIbHOE BpeMs ero paBHO 100 Mcexk.

Pazapaxarot rpymmny HeHpoHOB, MEMOpaHHBIN MOTEHIIMA KOTOpoi cocTtariseT 70 MB, B oqaux
Heifponax BosHukaer BIICII, B npyrux — TIICII. Umeetcsa peructpupyromuii npudop, mkana
Kotoporo mpoaopkaercs g0 70 MB. B kakux HelipoHax mpuOOp HENb3s HCIOJB30BaTh IS
perucTpanuu noTeHuuana’?

Kak nokasarh 3Hau€HUE PElENTUBHOTO OISl B BOSHUKHOBEHUH PEQICKTOPHON PEaKITM?

MOXHO 11 cYUTaTh Pe(PICKTOPHON PEaKIUIO, BEI3BAHHYIO BO3IEHCTBHEM AJIEKTPHUUECKOTO TOKA
Ha MOTOHEUPOHBI?

AKCOHBI HEHPOHOB | M 2 KOHBEPrUpYyIOT Ha HEUpOHE 3, MpUYEM KaXIblii M3 HUX BBI3BIBACT
MOJNOpPOroBoe  BO30YXKAEGHHWE ATOro HeiipoHa. UYUTto mnpou3oWger mpu OAHOBPEMEHHOM

pasnpaxeHuu 000X aKCOHOB?

OnuHAKOBBIM 1O CHJIE BO3JICCTBHEM BBI3BIBAIOT JBA JIBUTATEIbHBIX peduiekca. AQdepeHTHBIH
u 3 epeHTHBIN MyTH pedIEKTOPHOH TyrH nepBoro pediaexca B HECKOJIBKO pa3 JUIMHHEE, YeM B
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22.

23.

24.

25.

26.
27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

pednexTopHoii nyre Broporo. Ho B mepBom citydae iareHTHOE BpeMs pediekca kopoue. C uem
3TO CBSA3aHO?

CKOJIBKO CHHAIICOB BXOJIUT B COCTaB IIEHTPAILHON YacTu pediekTopHO nyru pedriekca, ecim
LIEHTpaJIbHOE BpeMs ero paBHO 100 Mmcek.

MemOpaHHBIi TOTEHIMAJ TPYyNIbl HeHpoHOB cocTaBisteT —/0 MB. MMeeTcst peructpupyromuit
puodop, MIKaga KOTOPOTo IMpoioipKaeTcs kak pas 10 70 MmB. B oguux Heiponax BeizBan BIICII,
B npyrux — TIICII. B kakom ciydyae npuOOp HeNb3s HCHOJIB30BATh JUIS PErHCTPALUU
ITOCTCHHAIITUYECKOTO MOTEHIHAIIA?

TpeOyetcst co3maTh mpemapar, KOTOPbI M30UpaTENbHO MOAABIST Obl PEeaKIMio HEWPOHOB Ha
HEKOTOpble adQepeHTHble CUTHAJBl. DTOT Mpenapar JOHKEH YCHIMBATh MPECHHANTHYECKOE
WJTU TIOCTCHHANITHYECKoe TopMokeHne. Kakoe neiicTBue BbI mpeanowin Ob1?

MO0KHO M BBI3BaTh CYJOPOXHBIE COKpAIEHHs] MBIIII] NP MOMOIIM IpernapaTa, KOTOPbIA He
BO3JIEUCTBYET HEMIOCPEACTBEHHO HU HA MBILIIbI, HU HA MOTOHEHUPOHBI?

CTpI/IXHI/IH ABJICTCA aHTAarOHUCTOM I'JIMIIWMHA. K 4YeMY IMPUBCACT MHBCKIUA CTpI/IXHI/IHa?
Bemmuuna MCM6paHHOFO MOoTCHIHKa/Ia MBIIICYHOI'O BOJIOKHA YMCHBIINJIACK. Craner nmm npu
OTOM pPa3HULlAa MCKIY BOBGYIII/IMOCTBIO 9TOro0 BOJIOKHA W HWHHCPBHUPYIOLICTO €Ir0 HCEPBHOIO
BOJIOKHA OOJIBIIIE U MEHbIIIE?

[Tocne Bo3aeiicTBUST HA MBIIIILY TOKCHYECKOTO BEIIECTBA €€ BO30YTMMOCTh CTajia POTPECCUBHO
cHIKaTbes. Kak 3To ObLIO yCTaHOBIEHO?

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

[Ipu BcTaBaHWM YelIOBEKa HA HETO HAYMHACT JICHCTBOBATh CHiIA TshKeCTH. [lodemy mpu 3ToM
HOT'Y HE noarudarorcs?

Bam u3BecTHBI HUCXOASIINME ABUTATENIbHBIC MYTHU 33JHET0 U cpeaHero mosra. Kakue u3 atux
myTell BO30YXKMAIOTCs, KOTJa KOIIKa ‘‘3aTanBaeTCsl mepes; OPOCKOM Ha MBIIIh U TPH CaMOM
Opocke?

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

[Tepen Bamu nBa KMBOTHBIX — Oynab0apHOe M Me3dHIEeanbHOe. MOXHO M Pa3IUuYUTh UX IO
BHEUIHEMY BUY?

Kak M3MEHMTCS TOHYC MEpeiHUX U 3aJHUX KOHEYHOCTEH y Oyiap0apHOro >KMBOTHOTO TNpPHU
3aIPOKUABIBAHUY €T0 I'OJIOBBI Briepen?

[Ipu pasnpakeHun KOpbl MoO3ra cobaka COBepLIaeT IBIKEHUS mnepenHuMu damamu. Kakas
00acTh MO3ra MOABEPracTCs pa3apakeHUI0?

Pedrexcsl BBIIPAMIICHHUS CHOCOOCTBYIOT BOCCTaHOBJICHHIO €CTECTBEHHOW mo3bl. Hampumep,
€CIIM KOIIKY IOJIOXKHUTh Ha CIHMHY, OHAa OBICTPO CTAaHOBHUTCS Ha Jalbl. DTOMY CIIOCOOCTBYET
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nocjenoBarenbHas 1ernodka pediaexcoB. Eciau 4enoBek CHOTKHYICSA, TO OH BOCCTAHABIMBACT
HOpMaJbHOE IOJIOXKEHHE W T.1. HO Komka MOXET ¢ yZOBOJIBCTBHEM BaJAThCS Ha CIUHE, a
YeJIOBEK BechMa JI0Jr0 CTOATh B HeecTecTBEHHOU moze. [louemy mpu 3TOM He cpabaThIBAIOT
BBINPSIMUTEIbHBIE pEQIIEKChI?

1o 0azoBomMy pasaeJy 2

10

UYenoBek Becom 75 Kr B pe3yabTare TpaBMbl oTepsia 1,5 1 kpoBu. KakoB nmporuos y 3toro
4esioBeKa, eciu noreps 50% KpoBU NPUBOAUT K JIETAJIBHOMY UCXOAY?

B pesynbrare KpoBONOTEpU KOJIMYECTBO KPOBM y uenoBeka cHu3mioch Ha 20%. Kakosa
KOHIIEHTpauus Oenka B Iiia3Me OOJBbHOIO, €ClIM B KauecTBE KPOBO3AMEHUTEN eMy ObLIO
[IEPEIUTO  CTOJBKO  IOJMIVIIOKMHA  (M30TOHMYHBIM  pacTBOp €  IOJUCAXapUAOM
MOJIUTJIIOKUHOM), 4TO reMaTokput coctaBuil 30%? HopmanbHOe KOJUYECTBO KpOBHU
IIPUHATH 3a 5 JI, HOpMaJIbHBIN NIOKa3aTeslb reMaTokpuTa — 42%

HpI/I JJIUTCIIBHOM I'OJIOJAHUU Y JIIOILCﬁ MIOABJIAOTCA TaK Ha3bIBACMBIC «T'OJIOAHBIC)) oreku? B
4YEM IMPpHUYHHA UX MOSIBJIICHHSA?

K paBHBIM 00BbMaM 1ebHON KpOBH, Muia3Mbl 1 Moun nobasmsum 0,1 M pacreop HCI. B
KaKylo MpOOMPKY MPUILIOCH OOJIbIIE BCETro J0OABUTH PEaKTHBA, YTOOBI OOHAPYKHUThH CIIBUT
pH?

[Ipu criekTpaabHOM aHaIM3€ TeMOrJIo0MHA KPOBH YEJIOBEKa YCTAaHOBIEHO, YTO ATOT YEJIOBEK
MOJIBEPKEH OJHOW M3 IIMPOKO PACIPOCTPAHEHHBIX BPEIHBIX NpUBbIYEK? Kakoil ©MEHHO n
KakK 3TO YCTaHOBHJIH?

VY cryneHTa, NpUHUMABILIETO BO BpEMs CECCHUM (EHALETHH C IEJIbI0 IOBBIILIEHHS
TPYAOCTIOCOOHOCTH, TOSIBWJINCh TPU3HAKA KUCIOPOAHOM emocraToyHocTH. OaHAKo
KJIMHUYECKHI aHaJIN3 KPOBH IOKa3all, YTO YHMCIIO SPUTPOLUTOB U T€MOIVIOONH HAaXOAUTCS B
npenesax HOPMBI, CO CTOPOHBI CEPACUYHO-COCYAUCTOW CHCTEMBI HApyLIEHMM HET, a
KOJIMYECTBO KHUCJIOpPOJa B KPOBH JOCTaTO4YHO. KakoBa WMCTHHHAs INPUYHMHA THUIIOKCHH Y
CTY/I€HTA, €CJIM U3BECTHO, YTO (PeHALIETUH — CUIIbHBII OKUCIIUTEINb?

VY cobaku Mpou3BeNu YaCTUYHOE NepekaTue MOYeYHbIX apTepuid. Uepe3 HEKOTopoe BpeMs y
Hee B3sUIM TOPIHIO KPOBH W TEpeNuau Apyrou cobdake. Kakoil mokaszarenb W3MEHUTCS Y
BTOpOI COOAKH MocIie nepenTuBaHus?

[Ipu aHaqu3e KPOBU OKA3aj0Ch, YTO KOJMYECTBO SPUTPOIMUTOB PaBHO 3 MiH B 1 MM, ux
CpeIHUN THaMETP COCTABIISIET 8,2 MKM, @ Y HEKOTOPBIX KJIETOK pa3mepsl 10 15 Mxm. [llects
MecsIeB Ha3aa 00IpHOM nepeHec onepaiuio. C yeM cBsi3aHbl OOHAPYKCHHBIE U3MEHCHHS B
KpPOBH M KaK OHU Ha3bIBAIOTCA?

Y 60JIbHOTO HAPYIIIEH MPOIECC CBEPThIBaHUS KpoBU?JIeueHne He JaBajio pe3ysIbTaToB, MOKa
HC YAAJIOCh BBISAICHUTD, UTO MALIUCHT CTPAAACT TAKIKC 3a6OJIeBaHI/I€M NCYCHU C HAPYHICHUCM
xemaeoopazoBanus. [locne mpoBeneHust >((PEKTUBHOM Tepamuu 3TOTO  3a00JEBAHMS
BOCCTaHOBUJIOCh U HOpMaJIbHOE cBepThIBaHuE. [louemy?

KakoBbl mNpHUYMHBI HAapyLIIEHUS CBEPTHIBAHUS KPOBU Yy CTPAJAIOIIMX AJIKOTOJIbHBIM
IHUPPO30OM TEHYECHU?
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11 B xupypruueckyio KIMHHMKY MOCTYNHJ OojbHOW. Bpau mpenmonaraer Haiu4due OCTPOTO
BOCMAJIECHUS 4YEpPBEOOPA3HOTO OTPOCTKA. MOXHO JM € TIOMOLIBK aHalIM3a KpPOBH
MOATBEPANUTD UM OIIPOBEPTHYTH 3TO NMPEATIOIOKEHHUE?

12 Koin4ecTBO SpUTPOIMTOB Yy YEJIOBEKa B TEUEHHE psJa JeT Koyebdanoch okono 4,8 miH B |
MM, Tlocsie mepecesienus B APYTYI0 MECTHOCTh YHMCJIO SPUTPOLMTOB B KPOBH YBEITHYHMIIOCH
10 6,5 MiH B 1 MM>. B KaKylo MECTHOCTb Ilepeexai 4eaoBek?

13 Kakas rpynma KpoBU y OOJIBHOTO, €CIM arrjlOTHHALUS €ro SPUTPOIMTOB MPOM30ILLUIA B
craagapTHeix ceiBopoTkax O(I), A(IT), B(II) rpymm?

14 KpoBb 0OTIIa pe3yc-TOJ0KHUTENIbHAS, MaTepU pe3yc-oTpuliaTeiabHas. [lepBas 6epeMeHHOCTD.
CymecTByeT JId ONACHOCTh pPE3yC-KOH(MIMKTa MaTrepu U IUIOAA, €CIM IUIOJ pe3yc-
OTpUIATEIbHBIN?

15 Myx u xena umerot kpoBb O(I) u AB(IV) coorBercTBeHHO. B nene mo ycTaHOBIICHHIO
OTIIOBCTBAa peOeHKa 00a YTBEPHKIAIOT, UTO ATOT peOCHOK HE SBIICTCS MX CHIHOM, TaK KaK y
Hero A(II) rpymnma kpoBu, a BOT eBOUKy C rpynmoi kpoBu AB(IV) oHM rOTOBBI IPU3HATH
cBoel. Bamm xommeHnTapun?

Omnpenenure yaapHbIii 00beM cep/la, eCiiu U3BECTHO, YTO MHHYTHBIN 00BEM paBeH 8 11, a

paccrosinue RR na OKI" 0,6 c.

MunyTHbII 06beM paBeH 7500 M. ApTepro-BeHO3Hast pa3HHIIA IO KUCIOPOAY cOCcTaBisieT 8%.
Cxonpko Oz MOrjiomaeT OpraHu3M B TaKUX YCJIOBUsX 3a | vac?

MeMOpaHHBIN MOTEHIIMA TIEHCMEUKEPHON KIIETKH cepiia cHusmics Ha 20 mB. Kak 3To
MOBJIMSET HA YaCTOTY I'€HEpallMi aBTOMaTHYECKUX UMITYibcoB U Ha UCC?

Be13Ban skcTpakapanaibHbIi peduiekce. [Ipu 3ToM B KiIeTKax MHOKapa BOSHUKIIA
runepnossipusanus. Kakoit a¢epeHTHbIN HEPB AeCTBOBAI Ha cepare?

Kaxk n3menutcst coornormenue 3yomoB DKI' B cTangapTHBIX OTBEICHUSX MTPH THIIEPTPOPUN
paBoro xenyaodka. Kak Bel cuntaeTe —4eM 00YCIIOBICHA BBICOKAsI PACIIPOCTPAHEHHOCTh
runepTpoduu mpaBoro Keiryrouka y sKUTeIeil BBICOKOTOpbsi?

B Kkakyro CTajuio [UKJIa MOKET OCTAHOBUTBCS CEPIIIE MTPU PE3KOM YKOPOUCHHUH CTAIUN
abcomoTHON pedpakTepHOCTH. [10006HbIM Oeticmauem 001adaem 510 HeKOMopuvLx epubos.

Kak u3MeHuTCs yacToTa COKpalieHui cepama co0aku, eCiy JTUIIUTh €ro IKCTpaKapIHalbHON
VHHEPBALMU?

VY JKUBOTHOTO Nepepe3aHbl Oy KIaroIIe ¥ CUMIATUYECKHE HEPBBI, HAYIINE K CEPALLY.
Beno3nblit mpuToK KpoBU yBenuumics B 1,5 pasa. I3aMeHUTCs 1 B 3TOM ciydae padoTta cepaua
U nouemy?

JlaBneHue B COHHOM apTepuu co0aku ymajao Ha 15 MM pr.cT.. Kakue n3MeHeHus B cepIeuHOM
ACATCIIBHOCTU CICAYCT OXUAATh U HO‘-IeMy?

VY GonpHOTO Havaics NpUCTyn Taxukapaun. [log pykoit HeT He0OXOIUMBIX JeKapcTB. UTo

MOYHO MPEINPHUHSATE, YTOOBI IPEKPATHTh MPHUCTYII. (UCROIbIYIIME C80U 3HAHUS 0O
IKCMPAKAPOUATLHBIX peqhieKcax)
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Cpennee aprepuaiibHoe nasiaeHue paBHo 100 MM pr.cT. Paccumnraiite BETMUUHY COIPOTUBICHUS
cocynuctoit cuctemsl, ecan YCC pasna 70 B MHH, a yIapHBIi 00beM cepia — 75 M.

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

UeMy paBHa JIMHEITHAS CKOPOCTh ABMKEHHS KpOBH B cocyne nuamerpom 0,3 cMm, ecnu 3a 1 cek
yepe3 Hero npoxoaut 500 M KpoBw.

Kak u3MeHUTCs CKOpOCTh MyJIbCOBOW BOJIHBI IIPU CTAPEHUU YETIOBEKA?

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

YenoBek HaXOAUTCS B 3aTOHYBIIEH MTOJBOHOM JIOJKE YK€ HECKOJIBKO 4acoB. CHUCTEMBI
xku3HeobecnedeHust pas3pyiieHbl. Kakue nsMenenus paboTsl cep/iia U apTepruatbHOTO JaBICHUS
pa3BUBAIOTCS Y OJIBOAHHKA.

Cnupomerpus nokaszana, yro XKEJI = 3800 mn, u3 vux PO Bpoxa cocrasuser 1700 mu, a PO
BbIIoXa — 1500 mu1. CKOJIBKO BO3yXa MOCTYNHUT y ATOTO YEJIOBEKA B aJbBEOJIBI 32 | MHHYTY,
€CJIM 32 3TO BpeMs OH czelain 18 AbIxaTenbHbIX JBUKEHUN.

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

Ha ra3zoo6meH B JIeTKHX U TKaHSAX BIMSIOT 5 (PakTOPOB: 'PaJIMeHT HAMPSKEHUS Ta30B B KPOBU U
TKaHsAX, Kod(pduuueHT nup¢y3uu, cocrossHue MeMOpaH, depe3 KOTOpbIe MPOXOIST Trasbl,
momans auhdy3un, paccTosiHUE, KOTOPOE JTOJDKHBI IPOUTH MOJICKYJIBI Ta30B Mpu 1udy3un.
Kakoit u3 3Tux (akTopoB UrpaeT BEAYILYIO POJb NMPH WU3MEHEHHX Ta3000MeHa B CIEAYIOMINUX
cuTyanusix: 1)  yBelduueHHWe  KOJMYECTBA  JCHCTBYIOIIUMX  KalWUIIPOB  2)IbIXaHHE
TUNEPOKCUYECKON CcMechio 3) OTeK Jerkux 4) HU3MEHEHHE CBOICTB MOJIEKYJI raza )
3a0o0seBaHne OEPHIITHO30M (OrpyOJICHHE TKAaHU albBEOI).

VY nByx Jmrofeil Jerkue XOpoIlo BEHTUJIUPYIOTCS, OJHAKO HHTEHCUBHOCTH Tra3oo0MeHa
paznuyHa. B yem npuurHa 3T0ro?

VY IpBI3yHOB — JIYTOBBIX COOAUYEK CPOJCTBO IeMOTIIO0MHA K KHCIOPOAY TaKOE K€ BHICOKOE KaK y
JKUBOTHBIX, OOUTAIOIIMX B TOpax, HO JIYTOBbIC COOAYKH JKUBYT Ha paBHUHE. [Ipeamnonoxure Ha
OCHOBAHHMHM COOOIIEHHBIX B 3ajaue OMOXMMHYECKHMX OCOOECHHOCTEW — KAaKOBBI OCOOEHHOCTH
o0pa3a KU3HHU ITHX TPHI3YHOB?

VY 04eHb MENKUX )KUBOTHBIX TEMOTJIOOMH UMEET MOHMWKEHHOE CPOJICTBO K KUCIIOPOAY, U KpUBast
JUCCOIMAIUN OKCUTEMOTIIO0NHA CIBUHYTA BIIpaBo. OOBSICHUTE — MoYeMy?

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

Uemy paBHO (UIBTPAIMOHHOE [JaBIEHHWE B KaMWULIpaX MalblIUTHEBa KIYyOOYKa, €CIH
ruapocTaTudeckoe nasieHne B kamepe lllymmstackoro 36 mm pr.ct.. KoHneHTpamus Genka B
I1a3Me KPOBH U apTEPUAIIBHOE JIaBJIEHUE COOTBETCTBYIOT HOPMAJIbHBIM ITOKA3aTEIISIM.
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40 Yenosek cwven OyrepOpoT ¢ mMaciaoM. [Ipocneaure, kak OyayT U3MEHATHCS MPUHATHIC TPOLYKTHI

41

0 X0y MPOJIBHKEHUS UX IO MUIIEBAPUTEILHOMY TPAKTY.

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

5.2.4. Bompochl 1A NOATOTOBKH K HWHAMBHUAYAJbHOMY CO0eCeJOBAHUIO TMPH 3allUTe
J1a0O0paTOPHBIX PadoT (0LEeHOYHOEe CPEACTBO 6)

Tema 1. ®u3uosiorus kjieTrku. MeMOpaHHbI NOTEHIUAJ U Nepeaaya CUTHAJIOB
BO30yIMMBbIMH KJIeTKAMU

MeMOpaHHBIH MOTEHLMAN KJIETOK >KMBOTHBIX. Metoabl peructpauuu. Ilpupoga memMOpaHHOTO
MOTEHIMAaa.

MexaHu3Mbl TeHEepalud MeMOpaHHOTrO MoTeHIHana. MOHHBIH TpaHCHOPT: MOHHBIE KaHAJbBI
(BopoTHBIE MexaHM3Mbl Ha mpumepe Na'-xanmama) u Hacockl (Na,K-macoc). Pons moHHOrO
TPAHCIOPTA B AJIEKTPUUYECKON MOJIAPH3AIINY IIa3MaTHdeckoil MeMOpanbl. YpaBHenus HepHcra
u T'onpamana.

Bo30yaumble xieTku. J[Ba cOCTOSIHMS MEMOpPAaHHOTO MOTEHIMaja B BO3OYIMMBIX KIIETKAX:
MOTEHIIMAI IOKOS U MOTeHIINAaI nercTBusg. CBONMCTBA MOTEHIIMAIA JEHCTBH.

HNonnbie MexaHu3Mbl renepanuu norenuana aeicreus (I11).

BozbynumocTts. M3MeHeHHne 51eKTpoBO30yauMMocTH Tpu pasBepTbiBanuu [1J] (monsTHS
pedpaKTepHOCTH, TAOUITBLHOCTD)

PacnpocTtpanenue noreximana AeHCTBUSI.

Tema 2. 3ak0HOMEPHOCTH OPraHU3alMHU U CBOICTBA HEPBHBIX EHTPOB

1.
2.

(98]

W

*

10.

HepBHasi cucrema Kak OCHOBHasl PeryisiTOpHas cuctema opranuzMa. OcoOEHHOCTH HEPBHOM
peryssiuum.

Knerounoe crpoenue HepBHOI cucteMbl. Heliponsl. Helipormus.

Hepupiit umnynbc. PacnpocTpaHeHue mOTEHIMaNa JEUCTBUS 1O MHEIMHU3UPOBAHHBIM
HEPBHBIM BOJIOKHAM.

Me:xkieTouHas rnepeiaya HEpBHOTo UMITynbca. Kiaccudukanum cMHamncos.

Mexanu3m paboThl xuMHYeckoro Bo3Oyxkmnatomero cunamnca. CpoiictBa BIICII. Bumsr
CyMMaIuu

Mexanu3m paboTsl XUMUUEcKoro Topmo3Horo cunanca. TTICII.

CBoiicTBa CHHANITHYECKOM Mepeiaun

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

OneMeHTapHble HEMpPOHHBIE CETH B CTPYKTYpE HEPBHOIO IIEHTpAa U KOOpAMHALMS
pedIeKTOpHOM NeATeTbHOCTH.

Tema 3. ®Pu3noaorusa MpIeYyHoi TKaHu. OCHOBBI OHOMEXaHUKHU

N —

P w

YapTpacTpykTypa CKEIETHON MBILILIBI.

MexaHu3M MBIIIEYHOTO COKpAIICHUS. Teopusi CKOJNB3SIIIMX HUTEH. DJIEKTPOMEXaHHUYECKOE
CONIPSIKEHHUE.

DHepreTuka MbIIIEYHOIO COKpAlIeHUs. BBICTpbIe M MEIEHHBIE MBIIIEYHbIE BOJIOKHA
WNunepsarms Mo, Torndeckue U Gpa3Hbie BOTOKHA. JIBUTaTeIbHAS CIMHUIIA.

PexxnMbl 1 BUIBI MBIIEYHOTO COKPAILLIEHUS
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6. ®akTopsl, BIUAIOIINAE HA CUITy MBIIIEYHOTO COKPAILEHUS.
7. HepBHBII KOHTpOJHL JIOKOMOIMK. OOmwMiA T1IaH opraHu3anmud U (QYHKIHOHUPOBAHUS
,Z[BI/IFaTeJIbHOfI CHUCTEMBbI MO3ra.

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

1. 3naueHue u OOIIMII MJIAH CTPOCHUSI CEHCOPHOM CUCTEMBI

2. OOmme 3aKOHOMEPHOCTH (PYHKITMOHUPOBAHHS perenTopoB. ['eHepamus BO30OYXKICHHUS B
penientopax, aganraius. [[pocTbie 1 HEOTHOPOIHBIE, TEPEKPHIBAIOIINECS PELICTITUBHEIE OIS,

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

4. Ontrueckas cuctema riaza. DopMUpoBaHHE U300pAKCHHS HA CETYATKE.

5. Bocmpusitue u 00paboTKa CUTHAJIOB CETYATKOM.

6. Krerounoe crtpoenme cerdartku. POTOXMMHYECKAsh pEaKIHs W TEHEPATOPHBINA MOTEHIHAI

dboTopenenrtopa.
7.  PenenTuBHBIE TOJS CETUYATKHU.

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

Tema S HepBHasi 1 HeliPOIHAOKPHUHHASA Pery/Isalus BUCHEPATbHBIX (pyHKIUIA

1.

2. Belcmmme 1EHTpbl aBTOHOMHOM HEPBHOM peryiasluu. AHATOMHUYECKas JIOKaJIM3alus,
OMOXUMHYECKHE 0COOEHHOCTH, (yHKIIMOHATIBHOE 3HaYCHHE CUMIIaTHYECKOTO,
[apacUMIIaTUYECKOT0 U METACUMIIATUYECKOTO OTAEIOB aBTOHOMHOW HEPBHOW CHUCTEMBI.

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

4. OcCHOBHBI€ 3Tallbl peagu3aliid TOPMOHAIBLHOTO CUTHAJIA

Kiierounsie MexaHU3MBbI JEHCTBUSI TOPMOHOB.

6. DopMbl B3aUMOJICHCTBUSA HEPBHOM U SHIOKPUHHON cucTeM. HeliposHIOKprHHAS perysius

N

Tema 6 BuyTpennsisi cpena. ®u3noJI0rusi KpOBH

1. DBomronusi BHYTpeHHEW cpeasl opranu3ma. llpexacraBienne o romeocraze. KpoBb kak
KOMITOHEHTa BHYTPEHHEH cpebl.
2. KpoBb kak ¢pu3H0OIOrHUECcKas CUCTEMA U €€ () YHKIIHH.
3. O0bem u coctaB KpoBH. PU3UKO-XUMHUYECKHE CBONCTBA KPOBU
4. Ilpupona u 3HaYEHHE OHKOTUYECKOTO J1aBICHUS
5. BbydepHbie cucTeMbl KpOBH
6. Lurtonormueckne ©  OHMOXMMHYECKHE OCOOCHHOCTH OJPUTPOIMTOB B CBSI3M C HX
KHCJIOPOJITPAHCIIOPTHOM ()YHKIIHEH.
7. XUMHUYECKOE CTPOCHHWE M KHUCIOPOATpPAaHCHOpTHas (yHKuus remoriiodbuHa. I[IpomsBoaHbie
reMorjo0rHa, UX CIEKTPAIbHBIN aHaN3. AHEMUH.
8. OcTraHOBKa KpOBOTEUYEHHS U CBEPTHIBAHUE KPOBU
9. Twunwl neikouutoB. Ux Mopdo-dyHKIIMOHATEHBIE 0cOOeHHOCTH. JlelikonuTapHas hopmyia.
10. KpoBeTBOpEHHE U €70 PETYIISLUSL.
11. I'pynmsl KpoBH.

Tema 7 AHATOMHUS CepAEYHO-COCYAUCTOH cUCTeMbl DU3MOIOTHS CePAeTHOI 1eITeJIbHOCTH

1. Anaromuyeckue 0COOCHHOCTH cep/ra

21



N

*®

CaoiicTBa MHOKapaa.
ABtomatusd. IlpencraBieHuss o mnerWcMekepax. Y3ibl aBTOMAaTHU. VICTUHHBIE W JTATEHTHbBIE
IelcMeKepsl. I pagueHT aBToMaTuu.
Bo3oyaumocts. OcoOe€HHOCTH TOTEHIMANa JEHCTBHS B MHOKApAMOLMTAX. 3HAYCHUE
MPOJOJDKUTENBHON CTaauu abCOMOTHON pedpakTepHOCTH. BiusiHue kanus Ha BO30YAMMOCTD
cepana
[TpoBoaumocTs. OCOOEHHOCTH MEXKJIETOYHBIX KOHTAKTOB B cepame. [IpoBossias cucrema
cepana
OCo0eHHOCTH AIIEKTPOMEXAHUIECKOTO COMPSIKEHUS B CEPALIC
Mexanundeckas padota cepana. CepaeyHslii UK. M3MeHeHne gaBiaeHus B MOJOCTIX cepalla Ha
Pa3HBIX CTaJAUSIX CEPACUHOIO LUK
OcCHOBHBIE TOKA3aTENN CEPACYHON AEATETBHOCTH.
HepBHo-ryMopasnbHast peryisiius CepAeYHON JesATeIbHOCTH.

Tema 8 dusnonorns KpoBooOpaleHUs!

1. OcHoBHbIE (aKTOPBI, BIMAIONIME HA CKOPOCTh KpOBOTOKAa. (CHOBHOE YpaBHEHHE
reMOJMHAMUKHU.

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

B apTE€pHOJIaX, B KAMIUIIPAX, B BEHAX.

Pernonapuslii ypOBEeHb peryisiiui KPOBOTOKA

ABTOHOMHBIE MEXaHU3MBbI PETYJISALUN CUCTEMHOTO KPOBOOOPAILIEHUS

PeHnH-aHrMOTEH3MHOBAs cUCTEMA PETYIISILUY APTEPUATIBLHOTO JaBICHUS

MexaHU3MBI PETYISIUN 00beMa MUPKYIUPYIOIIECH KPOBU

SNk w

Tema 9 J/IpixaHue U YHEProodMeH

e A Al ol e

11.
12.

0.

Cranuu razonepeHoca B OpranusmMe

MexaHn3MblI JIETOYHOW BEeHTUJIAIUHN JpIXaTebHbIC IBHUKCHUS

Jlerounnle eMKOCTH ¥ 00BEMBI

PecniuparopHoe conpoTuBieHue

MexaHu3MbI ra3000MeHa B JICTKUX

TpaHcnopT ra30B KPOBBIO

Perynsuus nerounoi BeHTU UMK, HedpoHHBIE NOMYJIALMU JbIXATEIBHOTO HEHTPA
O6mras cxema sHEProooMeHa KIETOK KHUBOTHBIX

KIIJ] npeBpalieHnii SJHEPrul y TOMOMOTEPMOB.

Mertoapl M3MEpPEHUs U OCHOBHBIE IMapaMeTphl IHEProoOMeHa. BiusiHre THPEOUTHBIX TOPMOHOB
Ha 9HEProoOMeH.

TennoBoii 6anaHc U peryJsnus TeMIEPaTyphl Tea

Bypast sxupoBasi TkaHb KaKk OCHOBHOM 3(h(heKTOp TepMOPETYISITOPHOTO TEPMOTECHE3a

Tembi 10-11 ®u3zuosiorus nuieBapeHusi 1 @U3no010rusi BoigeJIeHUs

MRS

LRI

CyH_IHOCTI: W TUIIBI TUIICBAPCHU .

MotopHast 1esITeNbHOCTh MUILEBAPUTEIHLHOTO TPAKTa U €€ PEeryIsIusl.

Cekpenus B pa3sHbIX OTAENaX MULIEBAPUTEIBLHOTO TPAKTA U €€ PETYJISALU.

BcacreiBanue.

Crenanu3upoBaHHbIN OpraH BbleneHus — mouku. HepoH kak CTpyKTypHO-()yHKIIMOHAIbHAS
€IMHULIA TTOYKH.

[Toueunslit KPOBOTOK U ero peryisinus. KimyboukoBas (puibTpanusi.

PeabcopOnust u cexperus B KaHaIbIIax.

OcmoTHYecKoe pa3Be/IeHUE H KOHIIEHTPUPOBAHUE MOYH.

Bnusinue ropMOHOB Ha TPaHCIIOPT MOHOB U PeadCOPOLIMIO BOJIBI B KaHAIBIIAX.
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Tema 12 Meradoauszm

- OOmas cxema MeTaboJINYeCKUX MPOLIECCOB B KIETKE KUBOTHBIX

- OO1mue NpuHIMIIBI U MEXaHU3Mbl TOMEOCTATUPOBAHMS OCHOBHBIX META00IUTOB B KPOBH

- VYrneBonusld oOMeH. buonoruueckast pojib yrieBOAOB, OCHOBHBIE META0OIMUYECKUE ITYTH.
HeliposHnokpuHHAas perymsnus ypoBHs INIIOKO3bI B KPOBU

- Hapymenus yrneBonnoro oomena. CaxapHslii tuader

- Jlunugnaenii oomeH. TpancopTHbIE (HOPMBI TUTTHIOB B KPOBU

- DmuepropesepBupymomas (GyHKIUS SKAPOBOW TKaHU. HeWpoIHAOKpUHHAS PpEryIsius
JUIONU3a U unorenesa. Oxupenue

- Artepocknepo3s. [larorenes

- Azortuctseiii 06MeH. OCHOBHBIC META0OIMYECKHE MyTH. A30THUCTHIN OallaHC

- @usuonorusa nuranus. Teopus ITokposckoro. Teopus Yroisesa

Tema 13 UMMyHHas1 cucTeMa OpraHu3ma

1. ®yHkuuu UMMYHHOU cuctembl. MMMmyHuteT. Buasl anturenoB. KiieTku U opranbl HMMYHHOH
cucreMbl. IMMmyHHBIH oTBeT. LluTokunsl. Knaccudukars.

2. Craguy IMMYHHOTO OTBETA.

3. AdTturennpeseHtrupyomue kietku. [IpomneccuHr antureHa Poib GENKOB IrI1aBHOTO KOMILIEKCA
TUCTOCOBMECTUMOCTH B MPE3EHTALMU aHTUI€HA JIUM(OIUTAM.

4. KiieTouHblil U TyMOpabHBIM TUIIBI UIMMYHHOTO OTBETA.

5. T'ymopasibHBIE MMMYHHBIH OTBET. AHTUTeH3aBUcHUMas auddepernuporka B mumdonnTos:
KIETKA HMMMYHOJIOTUYECKON TaMATH H IUTa3MaTHYecKue KIeTKU. VIMMYyHOTIIOOYJIHHEL,
CTPYKTYpa ¥ poJib B peJIN3allui UMMYHHOTO OTBETA.

6. Craaus >TMMHUHAIIUA aHTUTCHA.

7. VMMyHOHEHPOIHIOKPHUHHBIE B3aUMOICHCTBHS.

5.2.5. TemMbl YCTHBIX COOOLIEHUI MO (PU3HOJIOTHH YeT0BEKA U )KUBOTHBIX (OLIEHOYHOE CPeICTBO
7

DJIEKTPUYECKUIN CHHATIC
MeTopl H3y4eHHS 1IENEBBIX KOHTAKTOB
Tunel xonmuHeprudeckux cunancos B [THC
JlodamMuHEprUYecKre CUHATICHI
I'moramateprudeckue cunarncsl. NMDA u AMPA peuentopsl
I’AMK B xadecTBe HEHPOTPAHCMUTTEPA
['muuH B KayecTBe TpaHCMUTTEPA
Heiipornus u rematosHuedanuyeckuii baprep
OU3M0IOTHs BHYTPUMBIILIEYHOTO PELIETITOPa
CyXx0XHUIIbHBIE pelenTopbl 1 0sb KN
Crnenuduyecknue O0€IKN CKEIIETHON MBIIIIIBI: THTHH U HEOYTUH
Bropuunble MeCCEHKEPBI B 3pUTEIILHON TPAaHCAYKIIUU
Ouszunonorus 0O0KIaJOYHBIX KIETOK KellyIKa
DneKTpUYecKHUe MOTEHLIUANIbI TTIaAKOW MYCKYJIaTyphl KUIIEUHUKA
VY bTpacTpyKTypa NEUYEeHN U CUHTE3 KOMIIOHEHTOB KEJITYU
APUD KJIeTKH KeTyA0YHO-KUILIEYHOI'O TPAKTa
DHIIOKpUHHAS PYHKITUS KUPOBOU TKAHU
OBONIOIUS SHIOTEPMUHN
MonekynsipHbIif MEXaHU3M Pa300IIeHNUS OKUCIUTEIHLHOTO (POochHOpUINPOBAHUS U IbIXaHUS
MexaHnu3M CapKOJIMIINH-3aBUCUMOI0 TEPMOTE€HE3A
Pazo6maromue 6enky B cuCTeMax BHYTPUKIETOUYHOM CUTHAIM3AINN SYKapUOT
dwuszuonorus rudbepHaH
MexaHu3MBbl CEKpeIi TOPMOHOB
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PenienTopbl ¥ BTOpUYHBIE MECCEHIXKEPHI B MEXaHU3MAaX JICUCTBUS TOPMOHOB
DochONHO3UTHAHBIN ITyTh TIEPETaun CUTHAIA

Apaxu0HOBast KHCIIOTA U €€ MPOIYKTHI: Y9acTHE B MPOIECCaX BHYTPUKIECTOYHONW CUTHAU3AIINN
Tupo3unkuHa3el 1 TUpO3UH(DOChaTazsl

IN'yanunaruukinasnas cuctema. CTPYKTYphI U CBOMCTBA I'yaHUJIATIIMKIIA3bI
Oxkcup a3oTa: CUHTE3, PEryJIsaus IPOAYKLINH, BHYTPUKIECTOUYHbIE MUIICHU
MoHooKcH yraepoaa u ero (M3HoJI0rHIecKas poib

CoBpeMeHHbIe NpecTaBlieHus: 00 HHUIAIMY CEKPELUU TOHA10IMOEPUHOB U TI0JIOBOM
CO3pEBaHUU

[IpupoaHbIe HUKIIBI M OPraHU3M YeJIOBeKa

AnanTanys 4ejaoBeka K )KapKkoMmy KIuMaTy

®u3nonorus aanTaluruu K CEBEPHBIM IIUPOTaM

OU3NONOTUYECKUE MEXAHU3MBI aIaNITAIIUH K CPETHE U BEICOKOTOPBIO
Ou3noorus YeloBeKa B yCIOBUSIX HEBECOMOCTHU

AKTHBAITMOHHBIE CHUCTEMBI MO3Ta

Heiipoxumus cHa 1 00ApCTBOBAHMS

AHaromus u pu3noIOTHS BKyCa

AHnatomus U pu3noNorus 00OHSHUS

AHaromusi v pU3MOTOTHUS CITyXa

AHatoMus 1 (pU3HUOIOTHST BECTUOYIISIPHOTO arapara

[TorpeOHOCTH cCaMOpa3BUTHUS K MO3T

Heiipoxumust BUTaIbHBIX TOTPEOHOCTEH

DuU3NONIOTHS MAaTEPUHCKOTO TTOBEICHUS

CuHanTuyeckas IJIaCTUYHOCTh U MaMATh

Hob6enesckas nmpemust mo ¢pusznonoruu u Meaumnunae 21 B
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