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1. llogcHuTEIBLHASA 3aINCKA

1.1. MecTOo IMCHHUILIMHBI B CTPYKTYpPe 00pa3oBaTeIbHOM NPOrpaMMbl
[IporpaMmma  aucUMIIMHBI ~ pa3paboTaHa B COOTBETCTBUUM C  (peaepanbHBIM
TOCYIapCTBEHHBIM 00pa30BaTENIbHBIM CTAaHJAPTOM BBICIIETO OOpa30BaHUS IO HAIMPABICHUIO
noaroroBku 44.03.01 Ilemarormueckoe obpazoBaHue (YpoBeHb OakaiaBpuara), YTBEP:KICHHBIM
npukazoM MuHucTepcTBa 00pa3oBanus M Hayku Poccmiickori denepamuun ot 04.12.2015 Ne
1426; ®denepanbHbiM 3akoHOM «0OO0 oOpasoBanuu B P®» ot 29.12.2012 Ne 273-P3;
npodeccruoHanbHbIM cTanaapToM «Ilenarory», yTBep Kk I€HHBIM NMPHUKa30M MUHUCTEPCTBA TPyJa U
counansHoOM 3anuThl Poccuiickoit ®enepaunn ot 18 oxrabps 2013 . Ne 544H.; HOpMaTHUBHO-
MIPaBOBBIMH JOKYMEHTAMH, perIaMEHTUPYIOIIMHE oOpasoBatenbHbIi nporece B KITIY um. B.II.
ActadpeBa MO HalpaBlIeHHOCTH (TpoduI0) 00pa3oBaTeNbHOM MporpaMMbl buonorus, 3a0uHon
¢dopmbl 00ydeHust Ha akynsrere Ouonoruu, reorpadpun U xumuu KI'TIY um. B.I1. Acradbesa ¢
MIPUCBOCHUEM KBaTU(pUKAIIUU OakamaBp.
JlucumniauHa OTHOCUTCS K BapHaTUBHOM YacTH y4eOHOrO IUIaHa.
1.2. TpynoeMKoCTb QM CUMILTHHBI
Ha wusydenne nucturummabl otBogutcs 9 3ET (324 4). {ucuunnuHa, coriacHo rpaduky
y4aeOHOro mporiecca, peannsyercs Ha 4-5 kypcax B 7-9 cemectpax. @opma KOHTPOJISI — 3a4eT U
HK3aMEH.
1.3. Heab0 ocBoeHUs] AUCHUILIMHBI SBISICTCS  (QOpMUpOBaHHE MPEAMETHBIX
KOMIETEHIIM 1O (U3MOJIIOTUM YeJIOBEKa W BBICIIMX >KUBOTHBIX, OBIIAJICHHE HEKOTOPBHIMU
METOaMU (U3MOIOTHUECKOT0  JKCIIEPHMEHTa, BOBJEUEHHE B  HCCIEI0BATEIbCKYIO

NeSITeIbHOCTh CTYACHTOB OYIyIINX YYUTEJICH OHOIOTHH.

1.4. OcHoBHbBIE pa3ae/ibl COAePKAHUS

1. ®usnonorus Bo30yAUMOM KIETKH
@®U3M0I0TUS MBILLIEYHOT'O COKPALIICHUS
3aKOHOMEPHOCTH OPTraHU3aLUN U CBOWCTBA HEPBHBIX LICHTPOB
OcHoBbI OMOMexaHUKU. HepBHBIM KOHTPOJIb MO3bI U JIOKOMOLHMIHA
CeHcopHBbIE cUCTEMBI
HepBHast 1 HEHPOIHIOKPUHHAS PETYJIISIHS BUCHIEPATbHBIX (yHKIIHNA
KpoBoobparienue

JIbIxaHue 1 F3HeProooMeH

X Nk w N

[IumeBapenue



10. MeTtabonuzm

11. Brinenenune

12. NMMyHHas 3amUTa opraniusma
13. dusnonorus aganTanuu

14. Hetipodusmonorus moBeaeHus
15. ®uU3M0IOTUs penposy KU

1.5. Ilnanupyemble pe3yJabTaThbl 00y4YeHMsI.

[Ipouecc wu3yveHus
KOMIIETECHITHI:
[ ]

[K-1

AUCHUIUIMHBI  HAIIPAaBJICH  Ha

OK-6 crtocoOHOCTBIO K CAMOOPTaHHU3AIIMN U CaMOOOPa30BaHHUIO;

TOTOBHOCTh pEaJIn30BbIBaTh 00pa3oBaTENbHbIE IMPOTrPaMMBbl

(dopMupoBaHue

CJICTYIOIIUX

o  y4eOHBIM

npeamMeTaM B COOTBETCTBUU C Tpe6OBaHI/I$IMI/I O6pa3OBaTCJ'II)HI)IX CTaHdapTOB

[IK-4 crmocoOHOCTBIO HCMOJB30BaTh BO3MOKHOCTH OOpa30BaTENbHOW Cpeibl IS

AOCTHIXKCHUSA JIUMYHOCTHBIX, MECTAIIPCIMETHBIX U NPEIMETHBIX PC3YyJIbTAaTOB O6y‘ICHI/I$I u

ob0ecneueHus

KadycCTBa

y‘le6HO-BOCHI/ITaTeJ'IBHOFO

IpernoiaBaeMbIX yU4eOHBIX MPEAMETOB

mnmponecca

cpeacrBamu

3amauyn OCBOCHUA

[Tnanupyemble pe3yabTaThl 00yUeHus 10

Kon pesynbrara

JUCLIUTINHBI JTUCLUIINHE o0yueHHs
(xommeTeHIus)
1) ®opmupoBanue y|3HaTh: OK-6, IIK-1, T1K-4

CTYJICHTOB TIPEACTABJICHUN 00

o0Imux 3aKOHOMEPHOCTSX
CTPOCHHS
(YHKIIMOHUPOBAHUS
OpraHmsma YeJI0BeKa "
KMBOTHBIX, HaxOJSIIETrocs B
TECHOM B3aUMOJEHUCTBUU C

OKpYXKaIOIIEH CPEeIOM.

1. OCHOBBI (I)I/ISI/IOJ'IOFI/II/I KJIC€TKU, BKJIIOYas
QJICKTPOTCHEC3 Ha IIa3MaTH4YeCKOM MeM6paHe

u
KJICTOK >XMBOTHEBIX, POJIb 6I/IOHOTCHHI/I3J'IOB B

TpaHCHOpTe MeTaboIUTOB, B  IpoIEeccax
Nepesjauu CUTHaJIOB B BO30YIUMBIX TKAHAX, B
TOM YHCJIE HEPBHOI'O UMITYJIbCA;

2. CTPYKTYPHO-(DyHKIIMOHAJIbHYO
OpraHU3aLUIo LIEHTPAJIbHOU HEPBHOU
CHUCTEMBI, 3aKOHOMEPHOCTH HEPBHOH U

HEUPO3HIOKPUHHOH PETYIISILUN

3. BUJBI MBIIICYHOM TKAaHW, MEXaHH3MEBI
MBIIIIEYHOTO COKpAIICHHS, KIACCHU(PHUKAIUIO
CKEJIETHBIX MBIIIII YEJIOBEKA;

4. 3aKOHOMEPHOCTH CTPOECHUS
(bYHKIIMOHMPOBAHUS CEHCOPHBIX CUCTEM
5. MEXaHU3MBbI peanuzanuu
BHUCIEPATBHBIX (DYHKIIUN, HUX PETYISIHIO,
HaMpaBJICHHYIO Ha MOAJIep>KaHue TOMeocTas3a
6. MEXaHWU3Mbl IMMYHHOM 3aIlIUTHI

7. ¢buznonoruueckue MeXaHU3MBI
PeNpOIyKIIHH,

u




8. 3aKOHOMEPHOCTHU (bu3noI0rNUecKoi

aJanTanana
OsgnageHue MeToAaMu|3HaTh: OK-6, IIK-1, IIK-4
TOJTYYCHUS COBPEMEHHOT'O|OCHOBHBIE BH/IBI (U3NOIOTHYECKOTO

HAYYHOTO 3HAHWSA, BKJIIOYCHHUE|IKCIIEpUMEHTa (OCTpPBI, XPOHMYECKHH, in
B HCCJIEIOBATENBCKYIO PaboTy |Vitro)

BrmaneTs:
HEKOTOPBIMH (PU3MOTOTUIECKIMH METOIAMU;
HaBbIKaAMU pa60TI)I B COBpeMeHHOM

MH(GOPMALIMOHHOM NPOCTPAHCTBE

YMeTn

—MPUMEHATH MOJYYCHHbIC 3HAHUS, YMEHHS U
HaBBIKM JJII PEIICHUS KOHKPETHBIX HAy4YHO-
MIPAKTUYECKUX HAOIIOIEHUI 1 SKCTIEPUMEHTOB

Pa3BuTHe yMeHMiI TpPUMEHSTH|Y METh: OK-6, TIK-1, T1IK-4
3HaHUS TI0 (YU3WOJOTHHM B(IOMYJISIPHO M HAy4YHO M3JIaraTb Marepual I0
NeAarorn4eckou (bU3HOIOTHH YeJIOBEKA U KHUBOTHBIX;
JeSATEIbHOCTH. paspabarbiBaTh WIIIOCTPATUBHBIN MaTepuant
(cXeMbl, pUCYHKH)
Braners:
HaBBIKAMH perieHus pacyeTHBIX u

CUTYAaTHUBHBIX 3aJ1a4 110 (I)I/I3I/IOJ'IOI"I/II/I

1.6. KoHTpOJIb pe3yJbTATOB OCBOEHM S JUCHMILIIHHbI

KoHTponb ycreBaeMOCTH OCYILECTBIISICTCS Yepe3 ONMpOChl HA MPAKTUUECKUX 3aHATHUSAX,
BBITIOJIHEHUE M 3aIIUTY JIAOOPATOPHBIX paldOT, PEelICHHE CUTYaTUBHBIX M PACUCTHBIX 3a/ad IO
¢usnonorum, pa3zpaboTKy cXeM (QH3HOIOTHYECKHX IPOIECCOB, BBHIMOJHEHHE KOHTPOJIBHBIX
paboT. OK3aMeH MO0 OKOHYaHHMU Kypca BBINOJHSET POJIb UTOTOBOIO KOHTPOJsA. OLEHOYHbIE
CpeZCTBa pe3yJIbTaTOB OCBOEHUS AMCLUIUIMHBI MpeJCTaBleHbl B pazaene «DoHabl OLEHOYHBIX
CPEICTBY.
1.7. IlepeyeHb 00pa3oBaTe/bHBIX TEeXHOJIOTHIi, MCHOJb3yeMbIX MNpPH H3yYeHUH
AUCHMIIHHBI:

1) coBpeMeHHOe TpaAULIMOHHOE 00yueHe (JIEKIIMOHHO-CEMUHAPCKO-3a4eTHAsl CCTEMA)

2) npoGieMHOe 00yueHue

3) unTeHCH(UKaUs OOyYeHUS HAa OCHOBE CXEMHBIX M 3HAKOBBIX MOJeNell yueOHOTo

marepuaia




2. OPTAHU3BAIIMOHHO-METOJUYECKHUE JOKYMEHTbI

2.1. TEXHOJIOTHYECKAS KAPTA OBYUYEHUA JUCHUIIJIMHE

AHATOMMUA U ®PU3UOJIOT'UA YEJTOBEKA
s crynentos OIIOII nanpasienne 44.03.01 «Ilegarormyeckoe o0pa3oBaHue» HANPaBJICHHOCTD (Mpoduias) buosorus

1o _3a04Ho¥_(¢opme 00yueHus

(oOmrast Tpy10€MKOCTh 9 3.€.)

HaumenoBanue pasgenoB u | Beero AyIMTOPHBIX 4aCOB Bueay - @opMBI U METOABI KOHTPOJIS
TeM 1acos BCETO JIEKIMit nabopar. ([Ipakt paGor| TOPHBIX
pa6or 4acoB
Brenenue B npeamet. OOmue 14 1 1 13 Iposepka koucnekta « BBeeHNe B husznonoruto. OOmue MpUHITUIBI CTPOCHUS U
TPUHLATIBI CTPOCHHUSA H (YHKIIMOHUPOBAHUS OpPraHU3May MO yuebuukam P..IlImuara, Tesca I'. «®usnonorus
(hYHKITMOHUPOBAHUS yenoBekay, ArajxansHa H.A., lupkuna B.W. «®usunonorus yenosexa», Opnosa P.C. ®dusunonorus
oprannsMa YeJI0BEKa U )KUBOTHBIX)»
(OCHOBBI (b[/]?,]/[()_]‘[()]"pﬂ/l 16 1 1 15 IIpoBepka B TeTpagu cxeMm: «CTpoeHHE KUBOTHOU KIETKW», « BHYTpHUKIETOUHAS CUTHAIHA3AIIS,
SKHBOTHOM KICTKH «Perynsius SKCIpeccuu reHay
MCM6paHHLII7I MOTCHUHA U 17 4 2 2 13 [IpoBepka cxem «pacrpeieieHue HOHOB MEX/1y KJICTKOH U Cpelloi», «IIOTeHIHal IeHCTBUS», 3a1a4
nepenaya CHUTHAJIOB 1o 6uonoTeHIKaNaM, opopMIEHHOI 1a00paTOpHOIl pabOTHI O MOporaM Bo30yIMMOCTH MBIIIIIBI U
HepBa
B036yﬂI/IMLIMI/I KIJIICTKaMH P
3aKOHOMEPHOCTH 19 4 2 2 15 IIpoBepka 3aja4 1o cHHAIICAaM M HEPBHBIM IIEHTPaM; IPOBEpKa B TETPaJH CXeM CTPOCHHS HelipoHa,
opraHm3anMd M CBOICTBA CHHANTHYECKOW ITepe/iauy, CTPOCHHS OT/EJIOB CIIMHHOTO M TOJIOBHOT'O MO3Ta,, MaJIbIX HEHPOHHBIX
nenein
HCPBHBIX LICHTPOB
OCHOBBEI aHATOMHH CITMHHOTO
1 I'OJIOBHOT'O MO3Ta
dusuosiorus MBIIIEYHOTO| 17 4 2 2 13 [IpoBepka cxeMaTHYECKOTO H300PaKECHHUS YIBTPACTPYKTYPHI MBIIIICYHOTO BOJIOKHA M CapKOMepa B
COKpAILCHHS] TETpaay, MpoBepKa 3a1a4d
OTOpHO-IBUTATEITHLHBIN 15 2 2 13 ITpoBepka cxeMbl «coMaTHYECKasi HEPBHAsI CUCTEMay, O(pOPMIICHHBIX JJa00PAaTOPHBIX PaboT 110
anmapar OCHOBEI COMAaTHYECKUM pedIieKcaM YelIoBeKa 1 JKUBOTHBIX, MpoBepKa Tabauibl «OTACNBI CKeleTa
YeIOBEKa
OMOMEXaHUKH. HepaHrblg
MEXaHU3MbI YHOpaBJICHUS
10301 u JIOKOMOLUAMMY]
(Comaruueckas HEpBHAas
crcTema)
Cencopasle cucteMbl. O0mHe 16 1 1 15 [IpoBepka B TETpamy CXeM 3pUTEIBHOTO aHATM3ATOpa, CTPOCHHS (HOTOPEIIENTOPOB, MEXaHU3MBI




MPUHLOUIB  KOAUPOBAaHUSA |
aHam3a HHPOPMAITUH

3pUTEIBHON TPaHCIYKLUH

IAHATOMO-(PH3HOTOTHYECKIE 15 13 3amunTa 1ab0paToOpHOit MO OleHKE (HYHKIHOHATIBHOTO COCTOSIHUS 3pEHHS

OCHOBBI 3pCHHA

HepBHas " 16 13 3amuTa 1a00paTOPHBIX paboT MO OIEHKE BETeTaTUBHOTO MHAEKca Kepmo, mpoBepka B TETpaan cxem|

HeHPOSHIOKpHHHAS HEHPOIHIOKPHHHON PETYIISIIN M CXEMBI KKJICTOYHBIC MEXaHU3MBI JICUCTBHS TOPMOHOBY

peryanus BHUCIEPAIBHBIX]

byHKIMI

BHyTpeHHs4 cpena 16 14 MpOBEpKa 3aJay 10 KPOBH, 3aluTa JabopaTopHBIX paboT

opranu3Ma. Kposb

IAHATOMUS CepIeYHO- 16 13 peleHne 3a1a4 1o GU3HOIOTHU Ceplla, 3amuTa tabopatopHoii padoTs! mo DKI', mpoBepka B

COCYHCTOMN CHCTEMBI Tetpaau cxeM «IloTeHIMan AeHCTBUS B CEPIIIC»

dusuonorus cepaeyHoH

CATCIbHOCTHU

duznonorus 17 14 peleHue 3a1a4 o reMoIMHAMUKE, 3alIiTa J1a00paTOPHOH PadOTHI 0 METOAAM OIPEACICHIS

KpOB006paH.ICHI/I$I apTepHalIbHOTO JaBJICHUS, IPOBEPKA B TETPaIu CXeMbl «Perysus apTepualbHOro 1aBICHUS»

I[Hxa}me u 3Heproo6MeH 18 14 pelieHue 3a1a4 no GpU3NONOTHU IbIXaHMUs, 3alliTa JaO0PaTOPHBIX PaboT 110 CIIUPOMETPHH U
ITHEBMOTAaXOMETPUH, MO OLIEHKE HHTEHCUBHOCTH SHEPrOOOMEHa MENKUX 1Ta00PAaTOPHBIX IPHI3YHOB,

0 OLIEHKE YHEProoOMeHa TKaHeH in Vitro, MpoBepKa B TETPAIN CXEM «PETyIISIHS ABIXaTeIbHOTO
[IUKJIAY, KKPHUBas IUCCOIMAIIMN OKCUTEMOTTIO0NHAY, K\MUTOXOHAPHAIHHOE OKHCICHUE»
ITumeBapeHue 16 16 [IpoBepka B TeTpamy TabIHIA 11O MUIIEBAPUTEIBHBIM TOPMOHAM, TAOJHIIA 110 MAIEBAPUTECIHHBIM
(hepMeHTaM, cXeMa «BHUABI KUILIEYHOW MOTOPHKNY CXeMa PabOoTEHI IEeJIeBOr0 KOHTAKTa B ITpoLecce
BCACHIBAHUS B TOHKOM KHUIIIKE

MeTabou3m 20 16 3anmra 1abopaTopHOii pabOTHI IO ONPEAETICHUIO B KPOBHU INIIOKO3bI, TPUIIUIIEPHIIOB, XOJIECTEpUHA

IIpoBepka B TeTpanu cxeM «YTIEBOAHBINH 0OMEH KIeTKn», «HelposHI0KpHHHAS perysuus ypOBHI
TIIIOKO3BI B KpoBW», «TpaHcnopTHBIE POPMBI JIMIHIOB B KPOBH»
Brineaenue 13 13 IIpoBepka B TeTpaan KOHCIIEKTA 110 HU3NOIOTUU MOYCOOpa30BaHMs, CXeM HePpOHa,
OCMOTHYECKOTO Pa3BE/ICHUS U KOHIICHTPUPOBAHUS MOYH

MMmMmyHHas 3aIHUTA 18 14 [IpoBepka B TeTpaay cXxeM TyMOPAJIbHOTO U KJIETOYHOTO MMMYHHBIX OTBETOB, «CTPOEHHE U

opranusma M30TUIBI AHTUTEI»

OCHOBBI Heﬁpoq)ngno JIOTHH] 18 14 3amuTa 3 1a60paTOpHBIX PaboT IO BEIPAOOTKE YCIOBHOTO pediekca akTHBHOTO n30eraHus, mo

TIOBEICHUS

MOBE/ICHUIO B OTKPBITOM IIOJIE, [0 TOBeAEeHHH. B kpecTooOpa3noM nabupuHTe.
IIpoBepka B TeTpaau cxeM «JImmbuueckas cucreMay, «CHHaNITHYIECKHE MEXaHUX3MBI 00yUEHU»,




«DyHKIMOHATIBHBIE 30HBI KOID»

AHaTOMUST ®  (DU3HOIIOTHS] 14 14 3amuTa 1ab0paTOpHOI PabOTEI IO ONPEAEIEHNIO CTAJUU SCTPAIBHOTO IUKIA Y Ta00paTOPHBIX
enpOIyKIHN IPBI3YHOB, IPOBEPKA CXEM HEHPOIHIOKPHHHOM PEryisluy PEnpoayKTUBHOH QyHKIMH
311 30 18 22 265
3aueT u SK3aMeH 13
Hroro 324




2.2. COAEP KAHUE OCHOBHBIX PA3JIEJIOB U TEM JUCHUIIVINHbI

BBenenune

[IpeacraBneHuss o CTPYKTypPHO-(QYHKIIMOHAILHON IIEIOCTHOCTH JKMBOTO, 00 00mmx
NpUHIKINAX (PYHKIMOHUPOBAHUS OPTraHU3Ma, TAKHUX KaK «TOMEOCTa3y», «PETyJSusy, «aJanTarus,
COCTaBJIAIOT HEOTHEMIIEMYIO YaCTh OJATOTOBKU OMoOJIOTa JIF000Tro Mpoduiis, BKIOYas TeX, KTo OyaeT
pabortath B cepe Omonormueckoro obOpazoBaHusi. B HaWOONBINCH CTEIEHW STH TPEICTABICHUS
bopMUpYIOTCA TaKUMH TUCIHUIUIMHAMU KaK aHATOMUS U (U3MOJIOTHS, KOTOPHIE PaHbIIE BBHICTYTAIN
KaK CaMOCTOATEIbHBIC, @ B HOBOM Y4eOHOM IJIaHE MHTETPUPOBAHBI B OJIUH KypC.

Ilenvto wv3ydeHHS IUCUUIUIMHBI SBISIETCS (OPMUPOBAHUE TPEIACTABICHUNA 00 0O0mux
3aKOHOMEPHOCTSIX ~CTPOCHUS W (DYHKIMOHUPOBAHUS OpraHW3Ma 4YEJIOBEKAa W IKUBOTHBIX,
HaxXOSIIErocsl B TECHOM B3aUMOJEHCTBUU C OKPYKAIOIIECH CpeIou.

Ocobennocmu Kypca OTpaXarOT COBPEMEHHBIN 3Tam pa3BUTHS (DU3HOJOTHH, BEKTOP ITOTO
pa3BUTHA HAIPABIIEH, C OJHON CTOPOHBI, K UHTETPAalliU C MOJIEKYJIIPHOI M KJIETOUYHOW OMOJIOTHEH, a
C JIpyroil CTOPOHBI, C TEMHU pa3JeiiaMd TPAKTUYCCKOTO 3HAHHS, KOTOPhIE (DU3UOJIOTUS HAYIHO
000CHOBBIBAaET (MEIMIIMHA, TICUXOJOTHS, TeAaroruka W 1ap.). I[loHmmanwe Toro, 4rto 000
bu3HoNIOrnYecKuil MPoLEecc, BKII0YAsi CaMbIe CII0KHbBIE (POPMBI HHTETPATUBHOM JIEATEIBHOCTH MO3Ta,
HAYMHACTCS HAa YPOBHE KIETKH W MEXKICTOUYHBIX KOMMYHHUKAIMHA, OTKPHIBACT MIHPOKUE
BO3MOXXHOCTH U TIEPCIIEKTUBHI YIIPaBJICHUs (YHKIIMOHATIHHBIM COCTOSTHUEM OpTraHW3Ma, IMOBBIIICHUS
ero (yHKIMOHAIBHBIX PE3EPBOB, MPOQPWIAKTUKA ¥ HANPABICHHOW KOPPEKIUH PA3IAIHBIX
natojoruii. C y4eToM 3TOro B HEKOTOPBIX pasleiax MpOorpaMMbl MaTepuai CKOMIIOHOBAaH TaKUM
00pa3om, 4TOOBI y CTYACHTa CIOKUJIOCH 1IETIOCTHOE MPECTaBICHHUE O TOW WU WHOW (YHKIUH, OT
MOJIEKYJISIPHO-KJIETOYHBIX MEXaHU3MOB K €€ 3HAUMMOCTH JJIsl TIOJICPKAHMSI TOMEOCTa3a OpraHu3Ma,
(YHKIIMOHATBHBIX ~ OCOOCHHOCTEH  WHIMBUAOB W  3HAYCHHH  TaKoOro  (U3HOJIOTHYECKOTO
nonruMopdusma is YCTOMYMBOCTH M KU3HECHOCOOHOCTH momyssinuu. M yxke mocine 3Toro
paccMaTpuBaeTCsl KOHKPETHOE aHATOMHUYECKOE BOIUIOUICHHE JaHHOW (YHKIMM B OpraHusMe
yenoBeka. VIMEHHO, TakoW TMOJX0J]] HauOoJee IUIOAOTBOPEH MpU OOYYSHHH CTYJIEHTOB OHMOJIOTOB,
CHEIHATH3UPYIOMUXCS B 007aCTH TIpernoiaBaHusi OMOJIOTHH B CPEIHEH IIKOJIe, IpeAoXpaHseT Kak OT
Ype3MEpPHOTr0 YIPOUICHHSI TaK U OT YPE3MEPHOIl MeperpyKeHHOCTH MaTepuara.

Ilpozpamma yuumevlieaem unmepecvl cmyoenma Kak O0Oyoyuiezo yuumens 0uonozuu,
MPEIOCTABIISAS B TIOJTHOM Mepe 3HaHUS, TpeOyeMble KaK JUIsl OCYIIECTBIEHUS y4eOHOro mpoiecca, Tak
JUTSL BHEYPOYHOH pabOTBHl ¢ JEThMH, MPOSBISIONIMMH HWHTEPEC M HAKJIOHHOCTH K MpeaMeTaM
onoMmenuuuHcKkoro npodwuis. IlpencraBieHHBIE B TporpaMme maTepual OCOOEHHO B pasienax,
MOCBSIIEHHBIX OCHOBaM TMNCUXO(MU3HOJOTHH, HAy4YHO OOOCHOBBIBAET BaXXHBIA Ui TMeJarora
JTUYHOCTHO OPUEHTUPOBAHHBIN MOAX0] IPU OOYICHUU JCTEH.

Ilpu cocmasnenuu npozpammol yumensl UHmMEPECHl 3AKA3YUKOEG, 1151 KOTOPBIX JUCLMILINHA

SIBJISICTCS] BXKHEHTIIEH (yHIaMEHTAIBHON YaCThIO OOIIETPEIMETHOM MOITOTOBKH YUNUTENST OMOJIOTHUH.



[IporpamMmma paccuMTaHa Ha CTYJIEHTOB, YXKE€ MPOIICAIINX OOIIMEe MaTeMaTHUYeCKHe W
CCTCCTBCHHO-HAYYHBIC JUCHUIIIMHBI, BKIIIOYasaA MaTCMATHKY, (1)I/ISI/IKy, XUMHUIO U MHOT'€ JUCHUITIIINHBI
peIMeTHOro OJI0Ka, Takue Kak OMOJIOTMYECKYI0 XMMHUIO, ITUTOJIOTHIO, THCTOJIOTHIO C OCHOBaMU
SMOpHONIOTHH, 300JI0THIO,. [IpencTaBieHHbIE B MpPOrpaMMe JJIEMEHThl CPaBHUTEIBHOU U
HBOJIIOIMOHHON (DU3MOJIOTUH, MaTepuan MO 3aKOHOMEPHOCTSM aJanTalud K YCIOBHUSM CpEIbl
oOuTaHus, oOpa3dy >XU3HH MOTYT OBITh MOJIE3HBI TPU H3YUYCHWH TEOPUH SBOJIIOLWHU, OOIIeH U

COITMAIBLHOM 9KOJIOTHH, TCHECTUKHU U DBOJJIIOIIHNH.

/1 HaumenoBanue CopepxaHnue
pa3ziesnoB U TeM

1 BBenenue B mpenMer. [Ipenmer ¢usnonoruu B cucreMe OUOIOTUYECKUX AWCIIUILIUH.
OOu1re MPUHITUITBI MeTtonbl aHATOMHYECKUX ¥ (U3UOJOTHUECKUX HCCIICTIOBAHUN.
CTPOCHHUS U Hcropusi mpencraBieHuid O CTPOSHUM M (YHKIIMOHUPOBAHUU
(YHKIIMOHUPOBAHUS opraHu3ma. O6mmme 3aKOHOMEPHOCTH OMOJIOTHYECKOU
opranms3ma OpraHMW3allii: TOMEOCTa3 BHYTPEHHEH Cpenabl, peryJsius
Pasoen 1 (GYHKIMH Ha pa3HBIX YPOBHSIX OpraHU3allH, HOpMa pEaKkIfu U

¢usuonornueckas amanrtanus. Puio- U OHTOreHe3 (QYHKUUH
AHaITUTUKO-CUHTETUYECKHA TIONXO0J K M3Y4YeHHUIO0 (PYHKIUH
OpraHm3Ma Ha  MOJIGKYJIIDHOM,  KJIETOYHOM, OpIaHHOM,
CHUCTEMHOM YPOBHSIX, HAa YPOBHE LI€JIOI'0 OpraHu3Ma.

2 OcHOBBI (PU3NOTOTHH Knerka kak cTpyKkTypHO-(YHKIMOHAJIbHAS €IUHHIIA OpPTraHU3MA.
KJIETKH KHUBOTHBIX. OCHOBBI KJIETOYHOW TIE€HOMHUKH, MPOTEOMUKHM U METaOOJIMKH.
Paszoen 1 OCHOBHBIE KOMITAPTMEHTHI, JIOKAJTN3AIU B HUX METa00INYEeCKUX

MyTEH. YpoBHU  perynsnud = META0OJUYECKUX  IyTeH:

aliocTepuueckue  (pepMeHThl, XUMHYecKas —Moaupuranus,
NOPOTEONN3,  pEeryysiius  JKcmpeccun  reHoB.  Cucrembl
BHYTPHUKJIETOYHOM CHUTHAIM3AallMM B MHTErpallMd OOMEHHBIX
IPOLIECCOB B KJIETKE. MEXKIETOUHAass KOMMYHHKAIUS B TKaHH, B
opranuzMe. CoOBpeMEHHBIE TPEICTABICHUS O COCTaBe U
CTPOCHHH IIIA3MATHYECKOH MEMOPAaHBI.

3 MemOpaHHBIH WonHBIii TpaHCTIOPT Yepes3 MmIa3MaTHYecKyt0 MeMOpaHy: HOHHBIC
IIOTCHLIMAJ U Ilepeiada | KaHajbl, HOHHBbIE HAcOChl. KOHIEHTpalMOHHBIE TI'PATIUEHTHI
CUTHAJIOB MOHOB KaK MCTOYHMK dHepruu B kierke. CocrossHue Na m K
BO30yAMMBIMHU kaHasoB, Na,K-Hacoca B ycnoBHAX (YHKIMOHAIBHOIO MOKOS.
KJIETKaMH VYpaBuenne Hepucra pns paBHoBecHoro K moreHnmana;

Paszoen 1 ypaBHeHue [onpamana. JlokanbHble MOTEHIUANBL. MeTobl

perucTpan MeMOpPaHHOTO MOTEHIHATIA.

Bo3oynumeie ctpyktypshl. [lotenmman aeiicteus (I1J1). Cragum
I, wux uoHHBIE MeXaHu3Mbl. KpuTuueckuili  ypoBEHb
nenosisipuszaruu.  [lopor Bo3Oyammoctu. MuaktuBarmust Na
kaHasioB. Pedpaxrepnsie nepuozsl. Pactpoctpanenue I1]]




3aKOHOMEPHOCTH
OpraHu3aluy U
CBOMCTBA HEPBHBIX
LIEHTPOB
Pa3zoen 1

CTpyKTypHBIE  OCOOCHHOCTH  HEPBHOM
HEUPOHHBIE aHcamO:w, HEUpOrIus. Pacnpoctpanenue
BO30YKICHUS B HEPBHBIX LeTIsX. CanpraTtopHoe
pacnpoctpanenue IIJI 1Mo MHEIHMHU3UPOBAHHBIM BOJIOKHAM.
Cunancel Kak  CHEHUATM3UPOBAHHBIA  KOHTAKTBl  MEXKIY
HEPBHBIMU KJIETKAMHU, MEXJy HEWPOHOM U HHHEPBHPYEMOM
kiaerkoi. Knaccudukarmust cunHancoB. MexaHusM — pa®oTbI
XUMUYECKOTO  BO30YKTAlOIIero cuHarca. Boz3Oykmaronuit
MMOCTCUHANITUYECKU I IIOTEHLIHAAI. PU3UKO-XUMHYECKUN
MexaHu3M TopMmoskeHusi. Topmosnsie cunancel. [Ipupoaa TIICII.
[IpocTtpancTBeHHass W BpemMeHHass cymmanusa. CBoiicTBa
CHHANTUYECKOW MepeIayH.

Hepeubiii 1ieHTp. OCHOBHBIE THIBI HEHPOHHBIX aHCaMONel B
CTPYKType HEPBHOTO IIeHTpa (pedrmexkTopHass  ayra,
pedraekTopHOE KOJIBII0, CAMOBO30Y K Iato1as Iernoyka HeHpOoHOB,
aHcamMONIM HEHpPOHOB ISl PELMUIIPOKHOrO, BO3BPaTHOTO U
JaTEepaIbHOTO0 M MPECUHANTHYECKOro TopMoxkeHus. CBoiicTBa
HEPBHBIX LIEHTPOB.

OyHKIHOHATbHAS KIaccupuKanus u aHaTOMHYECKas
JOKau3alus HEpBHBIX LEHTpoB Tomorpagusi CHNMHHOTO H
TOJIOBHOTO MO3ra.

TKaHU:  HEHPOH,

dusnonorus
MBIILIEYHON TKaHU
Pa3zoen 1

3HaueHWEe M BHJBl MBIIIEYHOW TKaHU. [ucTosormueckue u
OMOXMMHYECKHE OCOOCHHOCTH CKENETHBIX MBIIII. MEIIeyHoe
BOJIOKHO, capkoMmep (I m A mucku, Z nuHHS), COKpATUTEIbHBIC
Oenku. MexaHu3M COKpalieHUs: (TEOpHsl CKOJB3SIIUX HUTEH)
DNEKTPOMEXaHUUYECKOE CONPSHKEHUE. DHEPreThka MBIIIEYHOrO
COKpaIlleHUs. bBhICTpple M MEIJICHHBIE MBIINICYHBIE BOJIOKHA.
Bupl v pesKMMBI MBIIIIEYHOTO COKpAIlleHUs

OrnopHO-ABUTATENbbIN
anmnapaT. OCHOBBI
OMOMEXaHUKHU
HepBHbelit KOHTpONIBL
MO35I U JIOKOMOITHH
Pa3zoen 1

[IpencraBnenne o0 omnopHo-nBUraTeNbHOM ammapare. Ckener
genoBeka. KocTh Kak opraH: CTpOeHHE U BHIBI KOCTEH, BUIBI HX
COCIMHEHUH, cTpoeHWe M Kiaccudukanus cycraBoB. Koctu
pasHbIX OTAENIOB cKenera. CKeneTHas MbIIIA KakK Opra.
BcmomorarensHbIe amnmnaparbl  MbIHIIBIL. OcHOBHBIE MBI BI
TOJIOBBI, IIIEH, TYJIOBUINA, KOHEYHOCTEH U MX MOSICOB.

[IpencraBnenue O  JIBUraTreapHOM  CHCTEME  Mo3ra, e€e
uepapxudyeckoe cTpoeHue. Anbha-MOTOHEHPOHBI —  OOIIHIA
KOHEYHBIM IyThb B peryjsilMd  JOKOMouMH. Peryisanus

MBIILIEYHOTO TOHyCa M TMO3bl (BECTHUOYISIpHBIE f]pa, KpacHOe
s71po). Mo3zxkedok. Perynsnus npon3BONBHBIX JBHXKEHHH (Kopa
OONBIIUX TONYIIAPUH, MHPAMUIHBIA H AKCTpANUPaAMUIHBIN
yTH).

CeHCOpHBIE CUCTEMBI.
OOm1re MPUHITUITBI
KOJMPOBAHUS U
aHayM3a UHpopMauu

Bups! u o611ie npuHIUIBI OPraHU3alMi CEHCOPHBIX CUCTEM.
Knaccudukanus perenropos. Bo30ymmMocTs perentopos.
AJeKBaTHBIN U HeaJeKBaTHbIIN pa3apakurenu. MexaHusm
BO30Y KJEHHSI pELIENTOPOB; T€HEPATOPHBIN MOTEHIINAT,

Pasoen 1 MMITYJIbCHAsl aKTUBHOCTH. YacTOTHBIN KOJ. 3HaYEHHE NTPOCTHIX U

CJIOKHBIX PCLCIITUBHBIX TIOJIEH.
Ananrtamus  peuentopoB. Tonuueckue, ¢(azHele U (aszHo-
TOHUYECKUE PELENTOPHL

AHaTOMO- AHaATOMUS OCHOBHBIX OT/IE€JIOB 3pUTEIBHOTO aHAINU3ATOPA.

¢busnonormuecKue I'ma3, ero ctpoenune u GyHKIws. OnTHYECKas CUCTEMA.

OCHOBBI 3PEHUS Axxomonanus. Hapymenue pedpaxiuu npu Muomnuu,

Paszoen 1 THIepMeTponun, npecononnu. CTpoeHHe CEeTYaTKH:

(doToperienTopsl, OUMONAPHI, FAHIVINO3HbIE, AMAKPHUHOBBIE U
rOpU30HTaNIbHBIE KIIeTKU. [IpeobpazoBaHne CBETOBON SHEPTUH B
¢doropenentope. Pogoncun. O0paboTka HHPOPMALIMK HEPBHBIMU




DIIEMEHTAMU CETYATKH. DIEKTPOPETHHOTPAMMA.

[TyTH 3pUTENBHBIX CUTHATIOB K Kope. [IpiHIUIBI aHam3a
addepeHTHBIX CUTHAJIOB B 3pUTENIbHON Kope. buHokysipHoe
3penue. Teopuu 1IBETOOIIYIICHHUSI.

HepsHas u
HEUPOIHIOKPUHHAS
perynsuus
BHCILIEPATIBHBIX
(byHKIMHA.

Paszoen 2

Hepapxuueckuil IPUHIUI HEPBHOM PEryJISLUU BUCLEPAIbHBIX
¢bynkmmii. CnMHHOW MO3T M CTBOJ MO3T B pedIeKTOpPHOM
perymsuun  romeocraza. Jlyra  aBTOHOMHOro  pediexca.
@DyHKIMOHAIBHOE 3HAaUY€HHE M AHATOMUYECKHE OCOOEHHOCTH
[apacUMIIaTUIECKOro oTxAena. (DYyHKIUMOHAIBHOE 3HAYCHHE U
aHaTOMHMYECKHE  OCOOEHHOCTM  CHMIATHMYECKOrOo  OTJelna.
buoxumuueckue 0COOEHHOCTH CUMIIaTHYECKOT 0 u
MapacUMIaTHIECKOTO OT/ICJIOB (HEMpoMeTuaTOopPHI).
@OyHKIMOHATBHOE 3Ha4YCHUE u OpraHu3aIus
METaCUMIATUYECKOT0 OTAETA.

WnTerpatuBHble (YHKIMU TUMOTATaMyca KaK BBICIIETO LIEHTpa
BEreTaTUBHBIX PETYJIISALMH.

OOmast cxema HEHPO-IHIOKPUHHOW peryysiuu  (yHKIUH.
Hetipocekperus. JIuGepuHbl W cTaTHHBL. TpOMHBIE TOPMOHBI
runoduza. O6paTHbie cBs3H. JKene3bl BHyTPEHHEH CEKpeluH U
CHUCTEMHBbIE TOPMOHBI. OCHOBHBIE K€JI€3bl BHYTPEHHEH CEKpeLnu
¥ X TOPMOHBL. DTarbl peain3alliid TOPMOHAIBHOTO CUTHAA.
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BryTtpeHHss
opraHusma.
®u3noorus KpoBU
Paszoen 2

cpena

KpoBb Kak KOMIOHEHT BHyTpeHHel cpenbl. O0beM U cocTaB
KpoBH. XHMHUYECKUH COCTaB IUIa3Mbl KpPOBH. beNku Tmia3mbl
KpOBU U HMX (pyHKIMOHAIBbHOE 3HaueHue. DU3NKO-XUMHUECKUe
cBoiicTBa KpoBHW. Ilpupoma u 3HaYeHHE OHKOTHMYECKOIO
nasiieHus. bByepHbie cucTeMbl KPOBH.

[IpeacraBnenre O KpoBH Kak (DU3UOJIOTHUECKOM CHCTEME.
Kinerounsle nomnynsauuu KpoBu. OpuTpoH. llurosnoruueckue u
OMOXMMHYECKHEe OCOOEHHOCTH SPUTPOUTHBIX KJIETOK B CBSI3U C
UX KHCJIOPOATPAHCIIOPTHON (yHKIMEH. XMMHUYECKOe CTPOCHUE U
KHUCTIOpOATpaHcnopTHas (GyHKIuUs remoriobuHa. [IpousBoaHbie
reMOTJI00MHA, WX CHEKTPAIbHBIA aHanu3. AHEMUHU, UX BHIBL
Bxiian KpacHOSIpCKMX YYEHBIX B H3Y4YEHHE CHCTEMbI KpacHOM
KpOBH

buoxumus wu ¢dusmonorus TpomOommToB. MX ydactue B
npoleccax CBEpThIBaHMs KpoBH. MHMIManus remocrasa. JTarmbl
remMocraza M uX  MexaHusMmbl.  [IpencraBienuss o
IIPOTUBOCBEPTHIBAIOIINX MEXAHU3MAX.

Mopdonorus U (GYHKIUM OCHOBHBIX THUIIOB JICHKOIIUTOB.
JleiikorurapHas opmya.

KpoBeTBopeHHe U ero perysuus.
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AHaTtoMust cepJeYHO-
COCYAMCTON CUCTEMBI.
dusnonorus
cepaeyHoi
JIeSITEIIbHOCTHU
Pazoen 2

3Ha4yeHUE U CTPYKTYPHO-(QYHKIMOHATbHAS OPTaHU3aIHs
cucteMbl kpoBooOparienus. Cocypl O0JIBIION0 U MaJIOTO Kpyra
KPOBOOOpAIICHHUS

CrtpoeHue U CBOMCTBA cepaeuHoi MbIibl. OCOOEHHOCTH
MHUKPOCTPYKTYpbI MUOKapa. Tunuyeckue u aTUnn4ecKkue
MBIILIEYHbIE BOJIOKHA.

MexaHu3MBbl BO30YXICHUS U 3JICKTPOMEXaHUYECKOTO
conpsikeHus. ABToMaTus. ¥Y3bl aBToMaTuu. ['paaueHt
aBToMaTHH. OCOOCHHOCTH MOTEHIIMANA ACHCTBUS B TUITUYHBIX U
ATUMHUYHBIX MBIIIECYHBIX BOJIOKHAX. 3HAUEHHUE MPOJOHKUTEIHLHON
CTaJauM a0COMIOTHOM pedpakTepHOCTH B cepaLe. BiusHue kamus
Ha B0o30yauMocTh Muokapa. [IpoBonsmias cucremMa Muokap/a.
3HaueHUE aTPUOBEHTPUKYJIAPHON 3a1epKKH. COKpaTUMOCTb.
I'eTepo 1 roMeOMETpUUECKUI MEXAHU3MBI.




Mexanunueckast padota cepaua. CepaeyHbIil UK U €ro (asbl.
OCHOBHBIE TOKA3aTENN CEPJCUHOMN AEATEIbHOCTH.
KpoBocHaOxxeHune u sHepreTuka cepaua.

Perynsiumst  cepaeyHoll  JeATesNbHOCTH.  BHyTpucepaedHsbie
peduiekchl. IlapacuMmnaTuueckass U CUMIATHYECKasl PETYJISIUs
CEpJIEYHON JEeATeNIbHOCTH (XpPOHO-, HWHO- M JIPOMOTpPOIHBIE
¢ dexTs). PediekropHas perynsuus AesTeIbHOCTH CepaLa.
DneKTpokapauorpadus.
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duzunonorusa
KpOBOOOpaIeHHs
Pazoen 2

I'emonmunamuka. OObeMHass U JUHEHHAsT CKOPOCTh KPOBOTOKA.
OcCHOBHOE ypaBHEHME TeMOJWHAMUKH. DYHKIMOHAIBHBIE THUIIbI
cocynoB. KpoBooOpamenne B aprepusx. JlaBinenune B
apTepUaIbHOM pycie, apTepuaIbHbIi IyJIbC.
Muxporupkysnusi. KpoBoTok B BeHax, ()aKTOPHI, BIHSAIONINE HA
BEHO3HBII BO3BPAT KPOBH.

Perymsimust  permonapHoro  kpoBooOpaieHus.  MwuoreHHas,
MeTabonuueckas U HeHporeHHasl PeryJislus TOHyca COCYI0B.
OcHoBHbIE HPUHLINIIBI peryssiuu CHUCTEMHOT'O
KpoBooOparieHus. AHTUOIENTOpbl. Ba3oMOTOpHBIA  LEHTP
IPOAOJITrOBAaTOr0 MoO3ra. PEHHMH-aHTMOTEH3UMHOBAas CHCTEMA.
PerynaropHble MEXaHU3MBI JIIUTENBHOTO IEUCTBHUS.
KpoBooOparienne B HEKOTOPBIX OpraHax U €ro peryJisiusl.
JlumdaTrueckas cuctema 1 ee pojib B OpraHu3Me.
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pixanue
HSHEProoOMeH
Paszoen 2

Cyuraocts apixanusi. CTaauu ra3onepeHoca.

AHATOMUS CUCTEMbI BHEILIHETO JIbIXaHUs. BEeHTUIsA1MS Jerkux.
JprxaTenbHbIi UK. [pIxaTenbHble IBUKEHUSA. MeXaHn3M
BJIOXa U BbIOXA. JIlerounsle naBneHus. Jlerounas BEHTUIISALUA.
MuHyTHBIH 00BEM JIBIXaHUS.

Tpaucnopt O, kpoBbto. KpuBas auiccormaniy OKCUreMOoTrI00nHa
u (akTopsl, Brusionire Ha Hee. Tpancnopt CO; KpOBbIO.
Perynsmus  apixanus. JlpIxaTenbHBIA LEHTP CTBOJIa MO3ra.
KopkoBas perymsmust. AddepeHTHOe 3BEHO — XEMOPEUEITOPBI
COCYIOB M  MEXaHOpEUEeNToOpbl JieTkuX. JIpIxanue mpu
(bu3HYeCKuX Harpy3Kax.

DHeproodMeH. MurtoxonapuanbHas sHepreTuka. Koo dumment
MOJIE3HOTO JIEUCTBUS, Pa300IIEeHNE OKUCIUTEIBHOIO
dbochopuupoBaHus U AbIXaHUS, TAXUMETA00TIU3M
roMoiiorepmMoB. MeTOIbI U3MEPEHUS IHEPrOOOMEHa KIIETKH,
TKaHU, opranu3ma. TeruioBoil 0ajgaHc U perysiius TeMIepaTypbl
tena. GakynbTaTUBHAS TEIIONPOAYKLHUS B Oypoil KUPOBOI
TKaHU MilekonuTaronmx. OyHKIMOHAIIbHAsA CUCTEMA
TEPMOPETYJIALMH. TUPEOUIHBIE TOPMOHBI B PETYJISLIUN
SHEpProoOMeHa M TerIo0OMeHa.
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[TumeBapenue
Paszoen 2

CyIIHOCTh M TUIIBI TULIEBAPEHUS. AHATOMUS OpPTraHOB
IUILEBAPUTEIIBHOTO TPAKTA.

MotopHast 1esTeIbHOCTh MUILEBAPUTEIBLHOTO TPAKTa U €€
perymsinus. CekpeTopHas JeSITEIbHOCTD.

PotoBast monocte. CinroHHbIE kene3bl. COCTaB CIIOHBI.
Perynsauus cinroHOOTAEICHMS.

ey mouHBIN COK, €T0 COCTaB U (PePMEHTATUBHOE JACHUCTBHE.
da3bl CeKpeLun B KelyIke: Hedanndeckas, )KeIya04Has U
KUIIEYHAas.

[TumeBapenue B ABeHaaUaTUNIEpCTHON KMILKe. [lomkenynounas
xene3a u ee pepMeHThI. Perymsiuus ux BeiaeneHus. CeKpeTHH u
XOJICHUCTOKUHUH. lIedenb. Poitb xemun B MAIEBapEHUH.
[InmeBapenue B kunieyHuke. GEpMEHTBI KUILIEYHBIX XKENE3.
[Tos10CTHOE M IPUCTEHOYHOE MUILEBAPEHHUE.




BcacriBanue.
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Mertabonusm
Pa3zoen 2

buonornyeckoe 3HA4YCHUE yTJICBOIOB. OcHOBHBIE
MeTabOoIMYeCKue MyTH YIJIEBOJHOTO OOMEHa B Pa3HBIX THIAX
KHUBOTHBIX KJIETOK. HEHpOSHIOKpUHHAS peryisius H  ee
HapyueHus. CaxapHblil 1uader.

JlunuaHeii OOMEH B KIIETKaX; OCOOCHHOCTHM B Pa3HBIX THIAX
kiIetok.  TpancmoptHele  (OpMBI  JUMHIOB B KPOBH.
HeliposHIOKpUHHAS PEryJIsius B pa3HbIe BO3PACTHBIC MEPUOJIBI.
MeTtabonruecKkuii CHHAPOM.

A3OTHCTBI OOMEH U €T0 PETYJISIIHS.

OU3MOIOrHYECKIEe OCHOBBI TUTAHUSI.
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Brinenenune
Paszoen 2

BrigenurenbHas pyHKINS KOXH, TETKUX, TICUEHU U JKETYI0UHO-
KHUIIEYHOTO TpakTa. Criennaau3upoOBaHHbIA OpraH BBIACICHUS —
nouku. HedpoH kak cTpyKTypHO-(yHKIIMOHATBHAS €IUHUIIA
nouku. KpoBocHabxenue nouku. KimyboukoBas QuiibTpanius.
Tpancnopt B kaHanbiax. PeabcopOius B KaHAIbIaX BOJABI U
ANIEKTPOIUTOB. OCMOTHUYECKOE Pa3BEeACHNE U KOHIICHTPUPOBAHUE
MOYH.

BrusiHue TOPMOHOB Ha TPAHCIIOPT MOHOB M peaOCOPOIIMIO BOJIBI
B KaHaJblaX. PeryistopHast QyHKIMS MOYEK.
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NmmynHas
Opra"usma
Pasoen 2

3aluTa

OyHKIMA UMMYHHOM cucteMbl. IMMyHUTET. BUabl aHTUTEHOB.
Knetkn u opraHel MUMMYyHHOH cCHCTeMbl. VIMMyHHBI OTBET.
Hurokunsl. Knaccudukarms.

Craguy MMMYHHOTO OTBETA.

Craqus pacno3HaBaHusl aHTUreHa. IIpoueccuHr aHTureHa B
AQHTUTCHIIPEJICTABIAIONIMX KJIETKaX (ICHAPUTHBIE KIETKH |
Makpodarn). Ponb 0enKoB IJIaBHOTO KOMILIEKCa
TMCTOCOBMECTHMOCTH B MPE3CHTAI[MM AHTUT€HA JUMQOLUTAM.
Kiterounslii 1 rymMOpanbHbIA THIIBEI UMMYHHOTO OTBETA.
['ymopanbHbIit MMMYHHBIN OTBET. AHTUTEH3aBUCUMAs
muddepernrpoBka B muMQonuTOB: KIETKH MMMYHOJIOTHYECKON
namsITH M [JIa3MaThdeckue KiIeTku. MmmyHornoOynuHsl,
CTPYKTYpa ¥ pOJib B peAIM3aM1 UMMYHHOTO OTBETA.

Cragus snumuHanyy aHtureHa. darouuros, HUTOTOKCHYECKHE
peaKIuu, cCucTeMa KOMILJIEMEHTA.

MexaHu3MBbl OTpaHUYEHUS] MIMMYHHOT'O OTBETa
MMMYHOHEHPO3HIOKPUHHBIE B3aMMOICHCTBHS.
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OCHOBBI
HEUPOPU3NOIOTUN
MMOBEIECHUS

Paszoen 2

Knaccugukanus Gopm noBeeHHUs 1 METO/BI €T0 U3yUEHHSL.
HacnenctBeHHO 3aKkperuieHHbIE B TPUOOpETeHHBIE (POPMBI
HOBEJICHHUS.

Knaccudukarnus popm HayueHHS:

HeacconuatusHoe 00nuraTHoe CTUMYIJI3aBUCUMOE HayUeHHE
(BHIBI, BO3MOYKHBIE CHHANITUYECKHE MEXaHU3MBI
CEHCUOUTN3AIIUU U IPUBBIKAHUS)

AccommaruBHoe (pakynbraTiBHOE 3 (PekT3aBrucuMoe HaydeHNE
(3aKOHOMEPHOCTH yCIIOBHOPE(DIEKTOPHOH eATETBHOCTH)
KornutnBHOE HaydeHue (MOBeIEHKE, HATIpaBIsieMoe 00pa3oM).
JlexnapatuBHas aMsATh. DTamnbl GOPMUPOBAHUS SHTPAMMBI
JICKJIapaTUBHOW MaMsITH. PoJb rUMImokammna B KOHCOHIAINA U
aKTyaJIu3allu SHIPaMM.

BepositHOCTHOE TIpOorHO3HpOBaHue. Ponb
HepeIHEACCOLMATUBHBIX 30H KOPbl. APXUTEKTOHHKA
IeJICHANPABICHHOTO MTOBEICHUYECKOTO aKTa.

DU3H0I0rHYecKre MEXaHU3Mbl CHa U OOIPCTBOBAHMUS.
QyHKIMOHAIbHAS ACHMMETPHS ¥ IOMUHUPOBAHHE TOTYIIAPHIA.
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OCHOBBI aHATOMUH perOHYKTHBHOﬁ CHUCTCMBI. FeHepaTI/IBHbIe n




(1)I/ISI/IOJ'IOFI/I$[ SHAOKPHWHHBIC (1)YHKIII/II/I MHOJIOBBIX kelie3. IlonoBele TOPMOHBI U
PEenpOAYKINH perysimus. HUX CeKpeuuu y MyxuuH. HelposHaokpuHHas
Paszoen 2 peryJisinys IOJIOBOrO LMKiIa y KeHIUMH. IlomoBoe co3peBanue.
[TomoBoe Bneuenue. IlomoBoii akt. IlosoBbie pediekch y
MY>K4MH U skeHIInH. @usnonorus 6epemenHocty. Jlakranus u ee
perysius

2.3. METOAUYECKUE PEKOMEHIAILIAU

Hanpasienue noarorosku 44.03.01 Ilegaroruyeckoe o0pa3oBaHue, HANPABJICHHOCTh
(mpo¢ub) o6pa3oBaTesibHOM NporpamMmel «buosorus» no 3ao04Hoi gpopme o0yyeHHs

015 npenodagamens

JlucuuiuinHa OpeAcTaBiIsieT TPEXCEeMECTPOBBIM Kypc, COCTOMT U3 JBYX p3nenoB. Hrorom
MIEPBOTO pa3Jiena sIBJISETCS 3a4eT; 110 3aBEPILICHUH BTOPOTo pas3jesa CleAyeT 3K3aMeH 0 MaTepuairy
000X pa3/eIoB.

OcHOBHBIE BHJBl pabOT MO JUCHMIUIMHE BKJIIOYAIOT: BBINOJHEHHE MPAKTUYECKUX
NUCbMEHHBIX 33JaHUM, TaKUX Kak CXeMbl (PU3HOJIOTMYECKHX MPOLIECCOB, CXEMaTHYECKUe
aHATOMUYECKHE PHCYHKH, KOHCIEKTHPOBAHHE HEKOTOPBIX BOIPOCOB YYEOHHMKOB, peEIICHUE
(GU3MONOrMYECKUX  3aJad, BBIIOJHEHUWE U 3alUTy JA0OpaTopHbIX paboT, o0OcyXkaeHue
TEOPETUYECKOI0 MaTepHaa rnepes JabopaTopHbIMU pabOTaMH.

PaGota B aHaroMuyeckoM My3ee IpHU3BaHa OOJErYyuTh 3allOMUHAHME JleTaliei
AHATOMUYECKOTO CTPOEHHUS pa3IM4YHBIX OpPraHoB, a TakXe MPUBHUBAET CTYIEHTY HAaBBIKU
OTHCATEIFHOT0 aHATOMHYECKOTO METOAA. BaKHBIM CpeiCTBOM, TOBBIMIAIOIIAM Ka4eCTBO TOHMMAaHUS
U YCBOGHHS MaTepuana, SBISIOTCS 3aJaHMs CXeMaTH4eCcKd Uu300pa3suTh TOT WIM HHOH
(bU3MOIOrMUECKUil mpoliece, HauuHasi OT €ro MOJEKYJISPHO-KJIETOUYHBIX MEXaHU3MOB U 3aKaHUYHMBas
HEHpPOIHAOKPUHHON peryisiuuedi. HeOonplas uacTh Marepuaia, HampuMep, MO0 MeXaHU3Mam
MOUYeOOpa3oBaHMs, BBIHECEHA HA CaMOCTOSATENIbHOE HM3Y4YCHHE, KOHTPOJb 32 KOTOPBIM
OCYILECTBIIAETCS IyTEM POBEPKU KOHCIIEKTa B paboyeil TeTpau.

3ajaun MOMOralT IIIyO)Ke OCO3HaTh TEOPETUYECKUH MaTepuai, pa3BUBAIOT HABBIKH
(U3MOTOTHUECKOT0 MBINUICHUS. B KaxoMm paszzene 3agayHMKa Mepell CIHCKOM MpeiaraeMbIX s
CaMOCTOSITEIIEHOM paboOThI 3aa4 MMEETCsl pa300p HECKOJNBKHX MOJO0O0HBIX JIMOO 0OJiee CIIOKHBIX
3ajad. 3ajayd MOXKHO IpejularaTb CTYJEHTaM IIpU OIpPOCe BO BPEMs CEMHMHApa, B KOPOTKHX
CaMOCTOATENIbHBIX paboTax nepes J1abopaTOpHOH pabOTON MO COOTBETCTBYIOIIEH TeMaTuke. UToOb!
JNOOUTHCS CHCTEMAaTUYECKOH CaMOCTOSATENbHONW paboThl CTYICHTOB C 3afjadyaMH I1eeco00pa3Ho s
KaXI0M TeMBbl ONPEACTHTb YHCIO O0S3aTelbHBIX MIJIS PEIIeHHs 3a7ad W TEPUOJUYECKH IOCIe
NPOXOXKJEHHUA TEMbl WJIHM XOTA Obl IO 3aBEpUIEHUH MOAYJA cOOMpaTh TETpaaud C PpEIICHHBIMU
3ajjauamH.

[lenpto  HeOONBIIOTO  (PU3MOJIIOTMYECKOTO  JAOOPATOPHOTO  MPAKTHKyMa  SBISETCA

SKCHCPUMCHTAJILHOC  MOATBCPIKACHUC  TCOPCTUUCCKUX MOJIOKEHUHN (bl/ISI/IOJIOFI/II/I, OCBOCHUC



HEKOTOPBIX METOJOB (PU3MOJIOTHUYECKOTO0 HMCCIEAOBAHUS, MPUOOPETEHNE HABBIKOB B IIOCTAHOBKE U
IIPOBEJICHUN HECIOXKHBIX AKCIepUMEHTOB. llocienHue ABe 3aaud CTAHOBATCS AKTyalbHbl IS
OyIylMX MeJaroroB B CBA3HM C Pa3BUTHEM B IOCIIEJHHE TOJIbl TAKOTO HAIPABJICHUS B OpraHU3alluu
BHEKJIACCHOW pabOThl HIKOJILHUKOB KaK MCCIEN0BATENbCKUE MPOEKTHI AeTel. 3a4acTyi0 YYUTeNlb He
TOTOB K PELICHHIO 3a]1a4 OJOOHOT0 Po/ia, 3aTPyIHAETCS C ITOCTAHOBKOM MCCIIE0BAaTENILCKOM 3a1auH,
C Moa0OpPOM JIOCTYMHBIX JJISl IIKOJBHOM TPAKTHKH HSKCHEPUMEHTAIBHBIX METOAuK. lloaTomy B
MPAKTUKYM BXOJAT HE TOJBKO KJIacCHYEeCKHue pabOThl MO HEPBHO-MBIIICUYHON (PU3HOJIOTUHU, HO U
3HaYUTENbHOE YHCIO pPabOoT 1o oOleHKe (YHKIUOHATBLHOTO COCTOSIHHS TOW WIM HWHOH
¢du3noIOrHUecKo CUCTeMBbl dYenoBeka. OO0s3aTeNbHBIM 3JIEMEHTOM JIaDOPAaTOPHOIO MPAKTUKyMa
SBIISICTCA 3alllUTa CTYJISHTOM KaXAOH JabopaTopHOl paloThl. 3ammra BKIIOYACT MPOBEPKY
MIPOTOKOJIUPOBAHUSL B TETPaau pPE3yJbTaTOB JaOOPATOPHOIO AKCIEPUMEHTA, YMEHHS O000O0IIUTH
pe3ynbTaThl B BBIBOJAX K pabdoTe, MPOBEPKY TEOPETHUECKUX 3HAHHM, KOTOpBIE 3aKpeIuiser
BBINOJIHEHHE JAHHOTO 3KcrepuMeHTa. Ha 3aHsTuM nuimmb HeOosblIas 4acTh CTYJCHTOB YyCIIEBAET
3alIUTUTh paboTy, MO3TOMY LielecooOpa3HO IMOCIIEHEE CEMHUHAPCKO-NPAKTUYECKOE 3aHATHE
MMOCBSATUTD 3aIIUTE JTAOOPATOPHBIX padoT.

VYrinybnenue 3HaHMNA TO HEKOTOPBIM paslielaM Kypca JOCTHUTaeTcss 3a CYeT MOATOTOBKU
CTYJCHTaMH KOPOTKHUX COOOIICHHH C AJIEKTPOHHOHW mpe3eHranuei. Kpome Toro, 3ToT THN 3aaaHuit
HPaBUTCS CTYAECHTaM, Pa3BUBAET Y HUX HABBIKM MH()OPMALMOHHOIO MOUCKA, PabOTHI C CETEBBIMU
pecypcamu, HaBbIKA MyOau4yHOU peun. OMHAKO JACHCTBUTENBHAS TMOJb3a OT TaKOW paboOTHI OymeT B
TOM clly4dae, €Clid MpernofaBaTelb TIIATeIbHO KOHTPOJIUPYET MOAOOp CTyAeHTaMU WH(GOPMAIIMOHHBIX
MaTepHalioB, CTPOTO CJIEIyeT BCEM KPUTEPUSM OLIEHUBAHMS ITyOJIMYHOTO BBICTYIUICHHS CTYJCHTA,

€ro y4actusd B JMCKYCCHH.

011 CMYO0eHmOo8 no CamoCmoAmeIbHol padome

CamocrosaTenbHass paboTa 1O JUCHUIUIMHE «AHATOMHS U (QHU3HOJOTHA YEIOBEKa»
CKJIQZIbIBACTCSI M3 MOJTOTOBKH K Ja0OpaTOPHBIM padoTaMm, PEIICHHIO PAacUETHBIX M CHTYaTHBHBIX
3a71a4 10 (U3HOJIOTHH, MOJATOTOBKH KOPOTKHX COOOIIEHHH C JOTOJHHUTENbHOW WH(OpMAIHel 1o
COBpPCMCHHBIM HpOGHeMaM (1)I/I3I/IOJIOFI/II/I. KpOMe TOr0, 4aCTb MaTcpuaja nporpaMmbl JUCHUIIJIMHBI HE
BKJIIOUYCHA B CCMHMHAPCKHUC U na60paT0pHLIe 3aHATHUSA, HO BXOJUT B 3K3aMCHAIIMOHHBIC OMIIEeTHl U
TpeOyeT CaMOCTOATENIFHOIO OCBOCHHS C TOMOIIbIO KOHCHEKTOB JICKIMH M HpeagaraeMon

npenoaaBaTenieM YueOHOH IUTepaTyphl.
PabGora B TeTpaasix

Opranu3mM — MHOTOYpOBHEBasi cucTeMa. M3ydeHne (U3MOJIOTHUYECKOro mporecca Tpedyer
pa3BUTh MPEACTABICHUS O HEM Ha BCEX CTPYKTYPHBIX ypoBHSX. IIOHATH M 3aMOMHHUTH JETaIH
MOJIEKYJISIPHO-KJIIETOYHOTO MEXaHHM3Ma, YCBOUTH TMpsSMble M OOpaTHbIE KOHTYPbl HEPBHOW U
HEHUPOIHAOKPUHHON PEryisiiui  (PU3UOIOTUYECKOTO TMpoIlecca IMOMOTAIOT OJIOKOBBIE CXEMBI,

n300pa’keHNsI BPEMEHHBIX U IPYTHX 3aBUCUMOCTEH, TOITOMY B Kypce yaemnsieTcsi O0bIIoe BHUMAaHNE



pPa3BUTHIO YMEHHUM BBINOJHATh TAKHE CXEMAaTHUECKHE 3apUCOBKH. M3ydyeHuio QyHKUMM oprasa,
JIpyroi CTPYKTYypbl OpraHu3Ma, MEXaHu3MaM €€ peaau3aluy MpealIeCTBYeT 3HAKOMCTBO C OCHOBAMH
aHaTOMMU. OQQEKTUBHOCTb M3Y4EHHUs JeTaJell aHAaTOMUYECKOIO CTPOEHHUsS CYILECTBEHHO
MOBBIIIACTCS MPH padoTe ¢ aHATOMUYECKMMHU MpenapaTamMH, MyJsSDKaMH B aHATOMUYECKOM My3ee.

CucteMaTH3UpyIOT 3Ty padOTy BHINOJIHEHUE CXEMAaTHUYECKUX 3apUCOBOK BHYTPEHHUX OPTaHOB.
IHoaroroBka k 12a060paTOPHBIM padoTam

®dusnonoruss - SKCHEPUMEHTAJbHAsE HayKa, I[O3TOMY IPOXOXJAEHUE J1abOpaTOPHOIo
NpakTHKyMa — OTBETCTBEHHeHIas yacTh Kypca ¢usnojoruu. BeimonHss nabopaTtopHble paboThl,
CTYJIEHT HE TOJIBKO IIOJy4aeT HEMOCPEICTBEHHOE IOATBEPKACHUE TEOPETHUUECKHUM IOJIOKEHHUSAM,
U3JIaraéMbIM B JIEKIMSX, HO U TMNpHOOpeTaeT HABBIKH B IOCTAHOBKE M TMPOBeAeHHH

IKCIIEPHMEHTOB, B «padoTe pyKamMim).

K maGopartopHoii paboTe cTyqeHT roToBHTCs 3apaHee. Llenb, obopymoBaHue, xox paboOTHI,
TEOPETUYECKHE BOMPOCHI, 3HAHUE KOTOPBIX HEOOXOAMMO JUIS BBIMOJHEHUS J1aOOpaTOPHOTO
OKCTIEPUMEHTA, OIMCAaHBl B COOTBETCTBYIOIIEM METOJMYECKOM pyKoBojacTBe. Ilpum mpoBeneHnun
paboThl HEOOXOAMMO TIIATEIHHO MPOTOKOJUPOBATH MOJIYYCHHBIC pe3yabTaThl. JJabopaTopHas paboTa
odopmisieTcs B TeTpaau ais jabopaTopHbeix pador. Kaxmas mabGopaTtopHas paboTa AOKHA OBITh
3alIMINEHa MPENoJaBaTeIio 0 OKOHYAHWU 3aHATUS, MO0 B Yachl HMHIMBHIYaJbHOH pabOThHI
npernoaBaTens. 3aluTa BKIIOYAeT BOMPOCHI, KaK METOAWYECKOTO XapakTepa, TaK M BOIPOCHI Ha
3HaHWE TEOPETUYECKOTO MaTepuaja K paboTe, 0OCyKAEHHE MONyYeHHBIX B pPabOTe Pe3ylbTaToOB B

pamKax MpOHIEHHOTO TEOPETUIECKOT0 MaTepuana.
Pemenue 3axa4 no ¢pusnosiornu

BeicmiiM  KpuTepueM YCBOCHHWSI Marepuaia Mo JII000H IUCHHIUIMHE SIBISETCS yMEJoe
UCIIOJIB30BAaHUE CTYJEHTOM IIOJyYECHHBIX 3HAHHMW JUId pEIICHHA 3anad. «3aladyd — TOYMIIbHBIN
KaMeHb, KOTOPBIH MPUAAET JIE3BUIO MBICIH HEOOXOAUMYI0 ocTpoTy» / B.A. Jlekax /. Iyt TpeHUPOBKHU
(U3MOJIOTHUECKOTO MBIIUIEHUS! COCTABIICHBI 3a7auu Mo pasnenam: «buonoreHnmanmsyy, «CHHATICHD,
«CBOICTBa HEPBHBIX IIEHTPOB», «MBIIIBI W HEPBHBIM KOHTPOJIb JIOKOMOLuUi», «KpoBby,
«DuU3HOJIOTHSl CepACUHON AesATeNbHOCTHY, «['emoanHaMukay, «Pu3nosaorus apixanus». [1o kaxmon
TEME Iepes; CIUCKOM 3alad NMPUBEICHBI TPEHUPOBOUYHBbIE 3anaud. OHM BKIHOYAOT 1-3 3amauu u
OIMCaHue pelIeHu K HuUM. M3 Kakaoro pasgena CTyOEHT AOJDKEH IPOpellaTh B CHELUAaIbHON
TeTpaau He MeHee 5 3axad. [lo 3aBepmeHuMM Kaxaoro MoAysis TETpaigp CHACTCA Ha IPOBEPKY
npenojaBaTento. Yacte 3amad M3 MpeAsaraéMblX CTYJIEHTaM, MOXET ObITb 00CyXIeHa Ha

COOTBETCTBYIOIIUX MPAKTUYECKUX 3aHATHSIX.
IoaroroBka yCcTHOro COO0IIEHH S, COMIPOBOKIAEMOTI0 JIEKTPOHHOM NMpe3eHTauuel

B xozxe kypca npenycMarpuBaeTcsl OANOTOBKA CTYJEHTAMM COOOIEHUH, YTy OIsIIOIINUX WU
pacIIMpsIONINX 3HAHUS [0 HEKOTOpBIM paszzaenaMm ¢usuoioruu. [IpuMepHsle TeMbl cOOOLIEHUN U

CIIUCKM PEKOMEHJYEeMOH IuTepaTypbl Ipeajaraircs mnpenogaBaTteneM. CTyIeHT HMMEET IpaBo



MPEJIOKUTh U 00CYAUTh COOCTBEHHYIO TEMY, OJIHAKO €€ OKOHYATEIbHOE YTBEPXKACHHUE OCTAETCS 3a
npenoaasatesieM. J{Jist myOIMYHBIX BBICTYIUICEHUN BBIIETSETCS BPEMS Ha MPAKTUYECKOM 3aHITHH WU
uHorga B xoje Jjekiuu. CoollieHue TpagulMOHHO CTPOUTCS B (OpMe HAy4YHOrO [OKJIaga ¢
MOCTaHOBKOM 1I€7T U BBIBOJAMH B KOHIlEe. VmtocTpaTUBHBINA MaTepuall K COOOIIECHUIO BBITOIHACTCS
B opme npezenranuu B Power Point. O6bem npe3eHTannu 0ObI9HO He Oolee 6-8 cinaiiioB, KOTOPHIE
MOTYT OBITh MPEACTABICHBI PUCYHKaMH, (POTO, BHICOMATEPHAIIOM, CXeMaMH, rpadgukamMu u mp. B
MPE3EHTALMIO BKIIFOYAETCS U TEKCTOBBIM MaTepuall, Mo KpahHel Mepe, TaKOM Kak MOCTaHOBKA LIEJIH U
OCHOBHBIE BBIBOJIBI. KpuTepuu OLEHKH COOOIIEHUS BKIIOYAIOT MOJHOTY PACKPBITHUS BOIPOCA,
CBOOOIHOE BJIaJICHHUE MaTepUaIoM, KOHTAKT C ayAUTOPHEH, yMEHHE 3aHHTEPECOBATh ayAUTOPHUIO, YTO

OTPAXKACTCA B 3aJaHHBIX JOKJIIAJYHKY BOIIPOCAX, a TAKKC HATJIAAHOCTDL, HIIJIFOCTPATUBHOCTD.

Kpome HeOonmpmmx coOOIIEHUH, HamNpaBlICHHBIX Ha YIUIyOJeHHE NpPEIMETHBIX 3HAHHM,
MOBBILICHHE JPYAUPOBAHHOCTH, PAa3BUTHE HABHIKOB WH(GOPMAIMOHHOTO TMOWCKA, ISl CTYICHTOB,
JKENAIOMIUX TONYYUTh HCCICIOBATEIbCKIE HABBIKM B 007acTH (U3MOJIOTUH, TMPEAYCMOTPEHBI
MPOOHBIE HCCIIEIOBATCIILCKUE MPOCKTHL. PaboTa Haj TPOSKTOM MOXKET OBITh 3acyWTaHa Kak
KypcoBasi, crath d3tanoM pabotsl Hax BKP. Kak mnpaBwimo, mpoOHBIM TPOEKT MpEeACTaBISIET
AQHAIUTUYECKUIN HAYUYHBIH 0030p, T.€. 3HAKOMCTBO C YK€ UMEIONIUMICS HAyYHBIMU pe3yIbTaTaMu 0
JAaHHOW TeMaTWKe, UX aHaJIH3, BEIYJICHEHHE pobiieM, TpeOYOMMX JaTbHEUITNX ccleaoBanuid. s
€ro MOATrOTOBKHM HeoOXoIuMa paboTa B COBPEMECHHBIX MEXKIYHAPOIHBIX 0a3aX HAYYHOUW MEPHOINKH,
MOMCKOBBIX cucTteMax. Huke nepeuniciensl ux IP anpeca.

. Google Academia https://scholar.google.ru

. BOOKS http://ibooks.ru/:

. World Scientific http://www.worldscientific.com/

. Springer, Kluwer http://www.springerlink.com/

. Science (AAAS) http://www.sciencemag.org/

. Scopus http://www.scopus.com/

. Oxford University Press (Oxford Journals) http://www.oxfordjournals.org/
. ISI: Web of Science http://isiknowledge.com/

. Elsevier (xypHaubl oTkpsITOro noctymna) http://sciencedirect.com/

10. Cambridge University Press http://www.journals.cambridge.org/

11. Blackwell http://www.blackwell-synergy.com/

12. Annual Reviews http://www.annualreviews.org/ebvc

13. Hayunas snexkrponHnas oubnuoreka (eLIBRARY.RU) http://elibrary.ru
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Pe3y.]'IBTaTH AHAJIUTHYCCKOI'O 0630pa, HEOOJIBIIIOTO OKCIICPUMCHTAJIIBHOTO HCCIICAOBAHUA
MOTYT OBITH PCKOMCHAOBAHBI NIPCIIOAABATCIIEM K IMPCACTABICHUIO U OHyGHHKOBaHI/IIO B MaTcpHuaiax

HAYYHBIX CTYJCHYECKHX KOH(EpeHIINH.



3. KOMIIOHEHTHI MOHUTOPHUHT A YYEBHBIX JTOCTUKEHUM CTYJIEHTA
3.1. TEXHOJIOTUYECKAS KAPTA PEUTHHT A TUIATLIAHBI

«AHATOMUA U PU3NOJIOTHS YeJI0BEKA»

HaumenoBanue Hanpasnenve noaroToBku 1 ypoBeHb KomnuectBo
TUCIUILTUHBL/Kypca oOpa3zoBanus (OakanzaBpuaT, MarucTpaTypa) 3a4ETHBIX
HaszBanue nporpammsl/mpoduis €IMHUL/KPETUTOB
AnatoMus 1 44.03.01 «IIemarormueckoe oOpa3oBaHHEY, 93E
($U3HOIOTHS YeTIOBEKa OakanmaBpuar
Hanpasnennocts (npoduis) buonorus

CMexHble TUCIMILIMHBI 10 Y4eOHOMY IUIaHy

Hpe,Z[I_HeCTBYIOH_II/IeI aHaTOMUA U BO3paCTHAA (bl/IBI/IO.HOI‘I/ISI, 300JI0TusA, XUMHYCCKHEC OCHOBEI
KU3HU

HOCJ’IGZIYIOHII/IGI ICHCTHUKA, TCOPH 5BOJIIOLNUHA

BXO/ITHOH KOHTPO.Ib
(mpoBepKa «OCTaTOUHBIX)» 3HAHUH MO0 paHee N3yUYeHHBIM CMEXHBIM JUCIUILTHHAM)
dopma paboTs Kommaectro 6ammoB 5%
min max
TectupoBanue 0 0
Hroro: 0 0
BA3OBBIH PA3JE M 1
dopma paboThI KonnuecTtBo 6amnoB 60%
min max
Texyuiast paborta 3amurTa 1a00paTopHbIX paboT 9 13
Pemenue cutyaTuBHbIX U 3 6
pacueTHBIX 3a7a4 Mo
dbusnoIorNn
CxeMbl (pr3H0IIOrHYECKUX 3 5
IPOIIECCOB B TETPAIH
YcTHBIE COO0IIECHHS 3 6
[Ipomexxyrounsiii | 3ader 6 10
PEUTUHI-KOHTPOJIb
Hroro: 24 40

BA30BBIH PA3JIET Mo 2

Texymras pabota dopma paboTsI Konuyecto 6amios 30%
min max
3amuTa JIabopaTOpHBIX paboT 9 13
Pemennie cutyaTuBHBIX U 3 6
pacyeTHBIX 3aja4 1o
buznonornu
CxeMbl HU3HOTOTUUECKHIX 3 5
MIPOIIECCOB B TETPAIU
YcTHbIE co00I1IeHus 3 6
ITpomexxytounslii | KonTponbHas paboTa 3 5
PEUTHHT-KOHTPOJIb




Hroro: | 21 35
HTOTOBBIH PA3JIET
Copnepxanue ®opma paboTsl KommgectBo 6aisioB 8%
min max
OKk3aMeH VY CTHEIN OTBET 1O 16 25
ounery
Hroro: 16 25

JIOIOTHUTE/IbLHBIH PA3JE]T

bazoBs1ii Moy IR/ ®opma paboTsl KonuuecTtBo 0anion
Tema min max
BP Ne 1 Temsl Ne 1-5 | MunuBuayansHoe 6 10
JIOMAIIIHEE 3aJaHuE
BP No 2 Tema Ne 6-8 | MnauBHayanbHOE 6 10
JIOMAIIIHEE 3aJaH1e
Hroro: 12 20
OOmee KoJIM4YecTBO 0a/sIoB IO min max
JTUCHHUILINHE

(mo uToramMm M3y4YeHuUsi BceX pas3iesioB, 0e3
yueTa J0NOJHUTEILHOI0 pa3aesia)

60

100

CooTBeTCTBHE PETUHIOBBIX 0AJJIOB M AaKAAeMHUYECKOH OTMETKH

Oou1ee KoM4yecTBO HAOpAaHHBIX OAJIOB

AxagemMudeckas OlLIEHKA

60-72 3 (YIOBIETBOPHUTEIHHO)
73-86 4 (xoporo)
87-100 5 (OTIMYHO)

*[lepedyens ¢opM pabOTHI TEKYIIEH aTTeCTAIINH OTIpenesIeTcs Kadeapoil Wik BeoyINM IpernoaBaTeIeM




3.2. POHA ONEHOYHBIX CPEJACTB (KOHTpPO/JIbHO-N3MepHUTeIbHbIe MATePHAJIbI)

MUWHUCTEPCTBO HAYKU U BBICIHEI'O OBPA3OBAHUS P®
benepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHUS
KpacHosipckuii rocy1apcTBEHHBIN NIEAATOTNYECKUIT YHUBEPCUTET
uM. B.I1. Acradnena

dakynbTeT OMONIOTHH, Teorpaduu 1 XUMUH

Kadenpa-pazpaborunk OHOIOTHN, XUMHH B SKOJIOTHH

YTBEPXJIEHO OJOBPEHO
Ha 3acenanuu kadeapsbl Ha 3acemannu Hay4yHO-METOUYECKOTO COBETA
[Tporoxomn Ne 8 CHENHATbHOCTH (HampaBIeHUs MOATOTOBKH)

oT «15» mas 2019 r. [TpoTokom Ne§

3aBenyrouuii kadeapoit / J/é //:7 = Ot «23» uronsg 2019 r. /{/ / (" ]
W 100

Antnnosa E.M. [Ipenacenarens HMCC (PQ/'-

v

bmuzuenos A.C.

®OH/] OUEHOYHBLIX CPEJICTB
I IIPOBCACHUS TCKYIICT'O KOHTPOJIA U HpOMe)KYTOQHOﬁ arTecrTalnun O6yanOIHPIXCH
10 JUCHHUIIJINHE «AHaTOMI/IH J51 (1)H3I/IOJ'IOFH$I YCJIOBCKaA»

Hampasnenue nonrorosku: 44.03.01 [legaroruueckoe o6pazoBanue (C AByMsI
PO HIIMH TTOATOTOBKH )

Hanpasnennocts (mpo¢uis) 06pa3oBaTeIbHON MPOTpaMMbl
buonorus

KBanudukauus: OakanaBp

CocraBurens: Encykosa E.N.



1. HazHayeHue ¢GoHIa OLIECHOYHBIX CPEACTB

1.1. Heabto cozmanust POC nucHuIiIvHbBI «AHATOMHUS M (U3UOJOTHS YEIOBEKA» SIBIISCTCS
YCTaHOBJICHHE COOTBETCTBHS yUEOHBIX JOCTH)KCHMI 3aIUIaHMPOBAHHBIM pe3ylbTaTaM OOydeHUs U
TpeOOBaHUSIM OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMBbl, paboueii MporpaMMbl AUCITUTUTAHBI.

1.2. ®OC no AuCUMIUIMHE peuIaeT 3aJa4um:

- KOHTPOJIb W YTIPaBIIEHHE MPOLIECCOM NPUOOPETEHHs CTyI€HTaMH HEOOXOAWMBIX 3HAHHHA, YMEHUH,
HAaBBIKOB M YPOBHA c(OpPMHpPOBAHHOCTH KommeTeHuud, ompeaeneHHsix B OI'OC BO mo
COOTBETCTBYIOILIEMY HalpaBJICHHUIO MOATOTOBKHY;

- KOHTpOJb (C MOMOIIbI0 HaboOpa OIICHOYHBIX CPEACTB) U YIpaBieHHE (C MOMOIIBI0 AIEMEHTOB
oOpatHO# cBsi3u) gocTkeHneMm 1enedt peanmmszanuu  OOIl, ompeneneHHBIX B BUIe Habopa
YHUBEPCATBHBIX M 001Ienpo(hecCHOHATBFHBIX KOMIETEHIIUN BBIMTYCKHUKOB;

- o0ecriedeHHe COOTBETCTBUS pE3yJbTATOB OOYyYeHHUs 3amadyaM Oynymiedl mnpodeccrnoHaIbHON
JESITENIbHOCTH 4Yepe3 COBEPILEHCTBOBAHUE TPAJAULIMOHHBIX U BHEJIPEHHWE WHHOBAIIMOHHBIX METOJOB
0o0yudeHus B 00pa3oBaTeNbHBIN Mpoliecc Y HUBEPCUTETA.

1.3. ®OC pa3paboTaH Ha OCHOBAaHUU HOPMATUBHBIX JOKYMEHTOB:

- (QenepasbHOrO TOCYJApCTBEHHOTO O0Opa30BaTENILHOTO CTAaHAApPTa BBICIIETO OOpa30BaHUS 10
HarpaBjeHuto noarotoBku 44.03.01 «lledacoeuueckoe oopazosanuey» HanpaBieHHOCTb (Mpoduib):
buonocus (ypoBeHb OakaaBpuata);

- o0OpasoBaTenbHON MPOTpaMMBI BBICHIETO O0pa3oBaHWs MO HampaBieHuio moAarotoBku 44.03.01
«lledacozuyeckoe obpazosanue» HanpaBineHHOCTD (poduis): buonozusy (ypoBeHb OakamaBpuaTa)
- TIoJI0KeHus 0 hopMupoBaHUM (HOHJIA OLIEHOUYHBIX CPEJICTB ISl TEKYIIErOo KOHTPOJIS YCIeBAaeMOCTH,
IPOMEXYTOUHOM M MTOTOBOW aTTeCTAallMM OOyYaroluxcs MO0 00pa3oBaTeNbHBIM MPOrpaMMam
BBICILIETO0 00pazoBaHusi — MporpamMmam OakallaBpuaTa, MporpaMMmaM CIeHUaIuTeTa, IporpaMmmam
MarucTpaTypbl, HporpaMMaM IOATOTOBKH HAay4YHO-TIEJAarorM4ecKuX KaJpoB B acCIUpPaHType B
dbenepalbHOM  TOCYJAapCTBEHHOM  OIO/PKETHOM  0Opa30BaTeIbHOM  YUPEKICHUU  BBICIIETO
oOpazoBanusi «KpacHOSpCcKuil rocylnapCcTBEHHBIH memaroruueckuii yHusepcurer um. B.IL
AcrtadneBay.

2. IlepeyeHb KOMIIETEHUMH ¢ YKa3aHHEM 3TANOB UX GOPMUPOBAHMS B MpoLecce U3yYeHH s
AUCUMITUHBI

2.1. llepeyens KomMmeTeHIHUIi, HOPMUPYEMBIX B IPOIIECCE U3YUCHUS AUCIUTUINHBIL:

OK-6 criocoOHOCTB K CaMOOpraHU3aIii U CaMO00Pa30BaHHUIO

ITK-1 roToBHOCTH peajn30BbIBAaTh 00pa30BaTENIbHbIE IPOrPAMMBI 110 YYEOHBIM IpEAMETaM B
COOTBETCTBUE C TpeOOBAaHUSIMHU 00pa30BATEIbHBIX CTAHIAPTOB

ITK-4 criocoOHOCTH HCIIOIB30BATh BO3MOXHOCTH 00Pa30BaTELHOM CPEIbI IS TOCTIKECHUS
JUYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX PE3YyJIbTaTOB 00yUEeHHS U 00ECIIEUeHUs KauecTBa
y4e0OHO-BOCIUTATEILHOTO MPOIecca CPEACTBAMU MPETOAABAEMBIX YUEOHBIX TPEIMETOB



2.2. OueHo4HbIE CPE/ICTBA

Komnerenuus JMCIUTUIIHGL, TPAKTHUKH, YIACTBYIONTHE B (DOPMHUPOBAHUH JAHHON KOMITETCHITHH Tun KoHTpOJIA Onenounoe cpenctso/KMM
Howmep PopMma
OK-6 criocobHocTh K | MIHOCTpaHHBIH A3BIK, PYCCKHUI S3BIK M KYJIBTYpa pedH, HHQOpMaUOHHAs KyJIbTypa U Texymuit 4  Bemonnenue
caMOOpra"Hu3anuu u TEXHOJIOTUM B 00pa30BaHHWU, COLMOJIOTHS, DKOHOMHKA OOpa3oBaHUs, (QU3NYecKas CXEMaTHICCKNX
caM000pa30BaHMIO KyJbTypa U CIIOPT, MEJaroruka, OCHOBBI yUE€OHOH NEATEIBHOCTH CTYICHTA, OCHOBBI apHUCOBOK
HAYYHOM JEATENLHOCTH CTYIEHTa, OCHOBBI MaTEMATHUECKOH 00paboTk MH(OpManuy, (brsHonorITIecKIX
BBEJICHUE B OHMOJIOTHIO, MUKPOOHMOJIOTHS, 300J10THsI, OOTaHWKA, OCHOBBI SKOJOTHH U ﬁz 21251;(;?4]303 oo
OXpaHBbl IPUPOABI, PU3HOJIOTHS YETOBEKa M )KUBOTHBIX C OCHOBaMH (YHKIHOHAIBHON ISa— ’ o
AQHaTOMUH, LIUTOTUCTOJIOTHS, TEOPHUS IBOJIOLNH, TeHETHKa, (Jiopa U PaCTUTENHFHOCTh A HATOMETH
KpacHosipckoro kpas W CTpaTerud €€ COXpaHEHHUs, MpaKThieckas OOTaHWKa B
oOpa3zoBaHuu, OunopaszHooOpasue XHMBOTHbBIX Cpemneil Cubupu M CTpaTeruu €ro PerieHne PacueTHBIX
COXPaHEHUSI, MOJIEKYJIIPHO-T€HETUUECKUH YPOBEHb OPTaHU3alNU KU3HH, JTaHIAdTHI 5 lcMTyaTHBHBIX 33124
Cpenneit Cubupu U HpOCTPaHCTBEHHO-TEPPUTOPHAIBLHOE pPa3MELIeHHE PAacTeHUil U
KUBOTHBIX, IPAKTUKA IO MOIYYECHHIO NTPO(PECCHOHATBHBIX YMEHUN U HABBIKOB, B TOM
YHUCIIC TEPBUYHBIX YMEHHUH M HABBIKOB HAy4HO-HCCIICIOBATEIBCKOW ICSITEIHLHOCTH, 3 [Konurpoibubie paboTer
HAYYHO MCCIIEZIOBAaTENIbCKAsl IPAKTHUKA, MPEIIUINIOMHAs TPAKTHKA
I1K-1 roroBHOCTB [lcuxonorus, mnemaroruka, BBeAeHHE B OHOJOTHMIO, MHUKPOOMOJOTHS, 300JIOTHS, Texymuit 4  BeinonHenue
peann30BLIBATH 0OoTaHMKa, OCHOBBI SKOJIOTUU U OXPaHbBI IPUPOJIBI, (DU3HOIOTHS YEIOBEKa U JKUBOTHBIX CXEMaTHICCKNX
00pa3zoBaTeIbHEIE C OCHOBaMH (DYHKIIMOHAJIBHOM aHATOMHM, ILHTOTMCTOJOTHSA, TE€HETHKA, TEOPHs PapUCOBOK
POrPaMMBI 110 3BOJIIOLMH, O0IAas ¥ HEOPraHMYeCKas XUMUs, aHAIMTHYECKass XUMUs, QpU3HUECKas U (brsHonorITIecKIX
y4eOHBIM peAMeTaM | KOJUIOMIHAS XUMHUSL, OPTraHU4ecKasi XUMUs, XUMHUUECKUH CHHTE3, XUMUS OKPY KaroLeH II\I/IF; ?42}61;1(;?4]303 oo
B COOTBETCTBHUHU C cpembl, NpUKIagHAas XUMHUS, TEOpUS U MpPaKTUKa (OPMHUPOBAHMSA YHUBEPCAIBHBIX Ira— ’ o
TpeOOBaHUSIMU y4eOHBIX JEWCTBUI, THUMBI M MEXaHM3Mbl XHMHYECKUX peaknui, ¢uopa u | [Ipomexxyrouna A HATOMIH
00pa3oBaTeIbHBIX pactuTenbHOCTh KpacHOSPCKOTO Kpasi U CTpaTeTHH ee COXpaHeHus, OnopazHooOpasue | s aTTecTanus
CTaHJapTOB #&uBOTHbIX Cpenneit Cubupu H CTpaTerum €ro COXPaHEHHS, MOJEKYJISPHO- 5 |Pemenne pacueTHBIX
TFEHEeTHMYECKUH ypPOBEHb OpraHM3allMM JKU3HM, KOMIICTEHTHOCTHBIH IIOAXOH B CHTYaTHBHBIX 33124
obpazoBanuu, nangmapTel Cpeaneit CHOMpPU M MPOCTPAHCTBEHHO-TEPPUTOPHATIBHOE
pa3MelIeHNe pACTeHUHl M JKUBOTHBIX, COBPEMCHHBIH IIKOJBHBIA XMMHUYECKUI
9KCIIEPUMEHT, MPAKTHKA 10 IMOJYYECHHIO MPOPECCHOHAIBHBIX YMEHHH M HABBIKOB, B 6  [aimmra nadoparopHoi
TOM YHWCJIE TIEPBHYHBIX yMEHMH W  HABBIKOB  HAyYHO-HCCIIENOBATEIHCKON paGote!
JESITeNbHOCTH, HAyYHO MCCIIEA0BATEIbCKasl MPAKTHKA, METOANKA 00ydeHHst OMOJIOTHHY, 1,2 B ateT 1 SK3AMEH
METOAMKA O0YUYEHUSI XUMHHU
I1K-4 cmocoOHOCTH Ilemaroruka, BBeIeHHE B OHMOJIOTHIO, MUKPOOHMOJIOTHS, 300JI0THsI, OOTaHWKA, OCHOBBI Texyrmmii 7 Br16op
HCIIOJIb30BAaTh 9KOJIOTHM M OXpaHbl MPUPOABI, (HU3HOJIOTHS YeJOBEKa M JKUBOTHBIX C OCHOBAMH WHAWBUTyaJIbHOTO
BO3MOKHOCTH (YHKUNOHAIBHONW aHATOMWH, IIUTOTHCTOJIOTHS, TeHETHKA, TEOPHUs SBOJIOLNH, O0IIast 1 3aganus. Pabota c
00pa3oBaTeIbHOM HEOpraHW4ecKas XUMUs, aHAJIUTUYecKas XUMHs, (QU3UUecKas U KOJUIOMIHAs XUMUS, COBPEMEHHBIMH
Cpesbl s OpraHuyeckasi XUMHsI, XUMUYECKHI CHHTE3, XMMHs OKpY>Kalolleil cpe/ipl, IpuKJIaaHas WHQOPMAIOHHBIM




JOCTYDKCHUS
JIUYHOCTHBIX,
METaIpeIMETHBIX U
MPEIMETHBIX
pe3yabTaTOB
00y4eHHS 1
obecniedeHus
KauyecTBa y4eOHO-
BOCITUTATEIBEHOTO
npolriecca cpecTBaMu
MPenoaBaeMbIX
Y4eOHBIX MPEIMETOB

XUMHUSI, PACUYCTHBIE W OKCICPUMCHTANBHBIC 3aJauyd B Kypce XUMUH, (PUIUKO-
XUMHYECKHE METOJbI aHAIN3a, TEOPHsS U MPaKTHKa (OPMHUPOBAHHS YHHBEPCATBHBIX
YYeOHBIX JEWCTBHH, OWOJOTMYECKas XUMHS, THUIBI M MEXaHU3Mbl XUMHUYECKHX
peakiuii, XWUMHS XUHOUIHBIX M BBICOKOMOJICKYJISIPHBIX COCIUHCHHMA, XUMHS
TETEPOIMKIMUECKIX COCTUHCHUI, 3alaHusl MO XWMHH TOBBIIICHHONW CIOXHOCTH,
¢nopa um pacturenbHOCT, KpacHOSPCKOTO Kpas W CTpaTeTHH €€ COXPaHCHUS,
COBpEMEHHBIE 00pa30oBaTENIbHBIC TEXHOJOTHH, MOJICKYJIIPHO-TEHETHUSCKUH YPOBEHb
OpraHM3allUM JKWU3HU, KOMIICTCHTHOCTHBIH TIOJAXOJ B 00pa3oBaHWHM, JaHAMAPTHI
Cpenneit CuOHMpH W TPOCTPAHCTBEHHO-TEPPUTOPUANILHOE pa3MeEIlleHHe PACTCHUN U
JKUBOTHBIX, TCOPHSI U TIPAKTHKA U3yUCHHS NIEJarOTUYECKOT0 OIbITA YUUTENsT OUOJIOTHH,
MPaKTHKAa TI0 TONYYCHHUI0 TPOPECCHOHAIBHBIX YMCHHN M HaBBIKOB, B TOM YHCIIC
MEPBUYHBIX YMEHHI U HABBIKOB HAYYHO-UCCIIEIOBATEILCKON NEITENbHOCTH, METOIMKA
00yUeHNs OMOIOTHH, METOJMKA 00YVICHIS XUMHAH

6,7

1,2

U CHCTEeMaMH IO
M30paHHOM

TeMe
IInanupoBanue
CaMOCTOSITETILHOTO
UCCIIEIOBAHUS U
aHaIu3
pe3yabTaToB
[Ty6nuynas 3amuTa
pe3yabpTaToB
UCCIIeIOBaHUS




3. @OoH OLIEHOYHBIX CPEACTB VISl MIPOMEKYTOUHON ATTECTIHHN

OneHouHoe cpecTBO: 1. BOPOCHI K IK3aMeHY.
Kpurepun oneHMBaHUS 110 OLIEGHOYHOMY CPEACTBY | - BONPOCH K IK3aMEHY.

®opmupyemsle | IIpoaBUHYTHIN YypOBEHD ba30BbIi1 ypoBEeHB IToporoselii ypoBeHb

KOMITETCHIIMK | ChOPMHUPOBAHHOCTH c(hOopMUPOBAHHOCTH c(hOpMUPOBAHHOCTH
87-100 GamtoB 73-86 GamnoB 60-72 6amnoB
OTnuyHO/3a4TEHO (Xopo1110/3a4TeHO) (YyIooBneT-HO/3aUTEHO

OK-6 OO0yuarommiicst Ha OOyuaromuiics Ha OO0yuarommiicst Ha
MPOJABUHYTOM YPOBHE 0a30BOM ypOBHE MOPOTOBOM YPOBHE
CIOCOOEH K CIOCOOEH K CIOCOOEH K
caMOOpraHu3aluu u caMOOpraHu3aluu U caMOOpraHu3aluu U
caM000pa30BaHHIO caM000pa30BaHMIO caM000pa30BAHHIO

IIK-1 OOyuaromuiicst Ha OO0yuaromuiics Ha OOyuaromuiicst Ha
BBICOKOM YPOBHE T'OTOB MIPOJBUHYTOM YPOBHE 0a30BOM ypOBHE T'OTOB
pealin30BhIBATh rOTOB PEaTn30BbIBATH pean30BhIBATh
o0pazoBarenbHbIE o0Opa3oBartebHbIe o0OpazoBarenbHbIE
MPOrPaMMBI 110 YYEOHBIM | IPOTPaMMBbI IO Y4€OHBIM | TPOTPAMMBI 110 Y4EOHBIM
nmpeaIMeTam B npeaIMeTam B mpeaMeraM B
COOTBETCTBHUE C COOTBETCTBHUE C COOTBETCTBHE C
TpeOOBaHUSIMU TpeOOBaHUSIMU TpeOOBaHUSIMU
00pa3oBaTeNbHBIX 00pa3oBaTeNbHBIX 00pa3oBaTeNbHbIX
CTaH/IapTOB CTaH/IapTOB CTaHJIaPTOB

IIK-4 OO0yuaromuiicst Ha OO6yuaromuiics Ha OOyuaromuiicst Ha

BBICOKOM ypOBHE
croco0eH UCIOIb30BaTh
BO3MOXXHOCTH
00pa3oBaTeNbHON Cpebl
TUTSL JOCTHIKEHHS
JUYHOCTHBIX,
METaINpeIMETHBIX U
HpPEIMETHBIX pe3yJIbTaToOB
00yueHust u obecreueHus
KayecTBa y4eOHO-
BOCIMTATEIBHOIO
npoliecca cpecTBaMu
IpEnoAaBaeMbIX Y4eOHbIX
pEeIMETOB

MIPOJBUHYTOM YPOBHE
CII0COOEH MCIIOIb30BaTh
BO3MOYKHOCTHU
00pa30BaTEIILHOM CPEIbI
JUISL TOCTUIKEHHUS
JIMYHOCTHBIX,
METaNpPeIMETHBIX
NPEMETHBIX PE3yJIbTATOB
00yueHus u obecreueHus
KadyecTBa yueOHO-
BOCITMTATEILHOTO
nporiecca CpeacTBaMu
MIPETOAaBACMbBIX YICOHBIX
PEIMETOB

0a30BOM ypOBHE
CHOCO0EH UCIOIb30BATh
BO3MOYKHOCTH
o0pa3oBaTeNbHON Cpebl
IUTSL TOCTHIKCHHUS
JUYHOCTHBIX,
MeTarnpeIMEeTHBIX U
MIPEIMETHBIX Pe3yJIbTaTOB
oOydeHust u o0ecreueHus
KayecTBa yuyeOHO-
BOCIIUTATEIBHOTO
mpoliecca cpecTBaMu
MpenoaBacMbIX Y4eOHBIX
IPEIMETOB

O1ueHoYHOE CpPeCTBO: 2. BONPOCHI K 3a4eTy.

Kputepuu onieHHBaHUS 110 OLIEHOYHOMY CPEJCTBY 1 - BOMPOCHI K SK3aMEHY.

®opmupyemsle | IIpoaBUHYTHIN YpOBEHD ba30BbIi1 ypoBEeHB IToporoselii ypoBeHb

KOMITETCHIIMK | C(hOPMHUPOBAHHOCTH c(hOpMUPOBAHHOCTH c(hOpMUPOBAHHOCTH
87-100 6amnoB 73-86 GamnoB 60-72 6annoB
3a4TE€HO 3a4TEHO 3a4TECHO

OK-6 OO0yuarommiics Ha OO0yuaromuiics Ha OOyuaromuiicst Ha
NPOJIBUHYTOM YPOBHE 0a30BOM ypOBHE MTOPOTOBOM YPOBHE
CHOCOOEH K CHOCOOEH K CIOCOOEH K
CaMOOpTaHU3aIH U CaMOOpTaHU3aIUuH U CaMOOpTaHU3AINH U
camMo00pa30BaHUIO camMo00pa30BaHUI0 camMo00pa30BaHHIO

MK-1 OO0yuarommiicst Ha OOyJaromuiics Ha OO6yuarommiicst Ha

BBICOKOM YPOBHE I'OTOB
pear30BbIBATh
o0pa3oBaTelbHbIC

[IPOABUHYTOM YPOBHE
rOTOB PEaIM30BbIBATh
00pa3oBaTeNbHbIC

0a30BOM ypOBHE T'OTOB
pear30BbIBATh
o0Opa3oBaTeNbHbIC




MPOTPaMMBI 110 y4eOHBIM
IpeIMeTaM B
COOTBETCTBHE C

MIPOTPaMMBEI 110 Y4EOHBIM
IpeaAMeTam B
COOTBETCTBUE C

MPOTrpaMMBbI TI0 Y4€OHBIM
peaMeTam B
COOTBETCTBHE C

TpeOOBaHUSIMU TpeOOBaHUSIMHU TpeOOBaHUAMU
00pa3oBaTeNbHBIX 00pa3oBaTEeNbHBIX 00pa3oBaTeNbHBIX
CTaH/IapTOB CTaHAAPTOB CTaH/IapTOB

ITK-4

OO0yuarommiicst Ha
BBICOKOM yYPOBHE
CIOCOOEH HCI0JIb30BATh
BO3MOXKHOCTH
o0pa3oBaTeNIbHOI cpebl
TUTSL TOCTYOKEHHUS
JMYHOCTHBIX,
METanpeIMETHBIX U
NPEIMETHBIX PE3yJIbTaTOB
o0Oy4deHus u odecrieueHus
KayecTBa y4eOHO-
BOCITUTATEIILHOTO
npoliecca cpecTBaMu
IPETNOIaBaeMbIX YIeOHBIX
PEMETOB

OOyuaromuiics Ha
NPOJIBUHYTOM YPOBHE
CHIOCO0OEH HCIOIB30BATh
BO3MOXKHOCTH
00pa3oBaTeNIbHOM cpebl
JUISL TOCTYOKEHHUS
JMYHOCTHBIX,
METanpeIMETHBIX U
MPEIMETHBIX PE3yJIbTaTOB
o0Oy4deHus u o0ecrieueHus
KauecTBa y4eOHO-
BOCITUTATEIILHOTO
npoliecca CpeacTBaMu
NPENOAaBaeMbIX YIeOHBIX
PEIMETOB

OO0yuaromuiicst Ha
0a30BOM ypOBHE
CIOCOOEH HCI0JIb30BATh
BO3MOXKHOCTH
o0pa30BaTeNbHOM cpeibl
TUTSL TOCTHDKCHUS
JTMYHOCTHBIX,
MeTanpeIMETHBIX U
MPEIMETHBIX Pe3yJIbTaTOB
o0Oy4eHus U o0ecrieueHus
KadecTBa yueOHoO-
BOCIIUTATEIHLHOTO
mpoliecca CpeaAcTBaMu
MPENoAaBaeMbIX Y4eOHBIX
IPEIMETOB

4. ®oHJ OLICHOYHBIX CPEJCTB /sl TeKYLell aTTeCTAlMu:

Ouenounoe cpeactBo: 3 KoHtposabHbie paboThI

Kpurepuu onieHuBaHMs

KonnyecTBo 6aminoB (Bkiana B

pPEUTHHT)
Onupaercss Ha U3yUYEHHBIN TEOPETUUECKUI MaTepua Mnpu 2
OTBETE Ha BOMPOC
[IpuMeHsieT 3HaHus1, NOJYYEHHbIE B CMEKHBIX TUCIMUILIMHAX 1
OTBET pacKpbhIBAECT MOJHOCTHIO MOCTABIECHHBIE BONPOCHI 2
MakcumaabHbIH 0ajT 5

Ouenounoe cpeacTro: 4. CxeMbl GU3HOJIOTHYECKUX NMPOIECCOB

Kpurepuu onieHuBaHus

KonunyecTtBo 6aminoB (Bkiana B

pPEUTHHT)
Yka3aHbl BCE MPOBEPSIEMBIE DJIEMEHTHI M CBSI3U MKy HUMHU 2
Ucnonb3ys cxemy, CBOOOIHO OOBSICHSET TEOPETHUECCKUI 2
MaTepuan
OTBeYaeT Ha JJONMOJIHUTEIBHBIE BOIPOCHI IO CXEME 1
MaxkcuManbHbIH 0allt 5

OuenouHoe cpenctBo: S. CuTyaTUBHBIE M pacueTHbIe (pu3n

OJIOTHYECCKHE 3a1a4YH

Kpurepuu onieHuBaHus

KomunyecTtBo 6aminoB (Bkiana B

pPEUTHHT)
Onupaercss Ha U3yUYEHHBIN TEOPETUUECKUI MaTepual Mnpu 3
peIeHIN
[TpuMeHsieT 3HaHUS, TOJYUYEHHBIE B CMEKHBIX TUCIUTUIMHAX 1
OTBeYaeT Ha JJOMOJIHUTEILHBIE BOMPOCHI MO 3a]1a4e 2
MaxkcuManbHbIH 0allt 6

Ouenounoe cpeacTBo: 6. UnauBuayaabpHoe codece0BaHUE MPH 3alIUTe JJA0OPaTOPHBIX padoT

Kputepuu onenuBanus

pPEUTHHT)

KonuyecTtBo 6amnoB (Bkiana B




[IpencraBieH NpOTOKOJI IPOBEAEHUS J1abopaTOPHOU padOTHI 4
B COOTBETCTBHUH C TPEOOBAHUIMHU

Onupaercs Ha U3yUEHHBIM TEOPETUUECKUM MaTepual, 5
INPUMEHSET 3HaHUS U3 CMEXHbIX AUCLUIUINH NPU

00BsICHEHUH 11eJIeH, 3a/1a4, MOJTYYEHHbIX PE3YJIbTATOB

OTBeuaeT Ha IONOJIHUTENbHBIE BOIPOCHI 4
MakcuMaITbHBIN OauT 13

OueHouHoe cpeacTBO: 7. YCTHOE COOOIICHHE TI0 OTHOMY U3

pa3ienoB AUCITUTUTMHBI

Kputepun onieHuBaHus

KomnuecTBo 6amioB (BKiaa B
PEUTHHT)

[Tpu moATOTOBKE COOOIICHUS UCIIOIE30BAHBI 2
PEKOMEHI0BaHHbIE HCTOYHUKHU WM MTO100paHHbIE

CTYZICHTOM yueOHbIe 1T0coOus, MOHOTpaduu, HayyHas

MIepHoINKa 10 N30paHHON TeMe

Tema packpspITa NOITHOCTHIO. 2
CBo0OoHOE BNaIeHHE MaTepUajIoM MPH OTBETaX Ha BCE 2
MTOCTaBJICHHBIE BOMPOCHI

MaxkcuManbHbIN 6aI 6

5. Oueno4Hsble cpeacTBa (KOHTPOJIbHO-U3MEPHUTEIbHbIE MAaTEePHAJIbI)

Nel. Bonpochl K 3K3aMeHy

1 Ucropusi cTaHOBJICHHSI aHATOMHH U (PU3UOJIOTUM M HAIIPABJICHUS UCCIICOBAHUI B COBPEMEHHOM
dbuznonoruun

2 YpoBHH CTPYKTYpHO-(DYHKIIMOHAILHON OpraHW3allii YelIOBEKa M YKHUBOTHBIX: TKaHH, OPTaHBI,
cucTeMbl OpraHoB. OyHKIIMOHAJIBHBIE CUCTEMBI

3 OcHoBHbIE (YHKIIMOHATBHBIC CUCTEMBI KUBOTHOM KJIETKH. BUABI perymisiuu BHYTPUKICTOYHBIX
MIPOLIECCOB.

4 VloHHBIE MEXaHM3MBI OJJIEKTPOTE€HE3a Ha IUIa3MAaTHYEeCKOH MeMmOpaHe >KHUBOTHOW KIICTKH.
[ToTenunan mokosi ¥ MOTEHIUAN JEHCTBUS B BO3OYAUMBIX KJIETKAX.

5 KiierouHoe cTpoeHre HEPBHOW CUCTEMbI. MeXaHU3M U CBOMCTBA CHHAIITUYECKOU Mepeaadn

6 CoBpeMeHHbIE MPEACTABICHUS O CTPYKTYPHO (PyHKIIMOHAIBHOM OpraHu3allid HEPBHOTO LIEHTpA.
Mansie HeiiponHsie enu. CBONCTBA HEPBHBIX LIEHTPOB.

7 ®U3NOIOTHYECKHE MEXAHU3MBI MBIIIEYHOIO COKPAILIEHHUS

8 Koctb kak opran. Bunel kocteit. Coennnenust kocteil. OCHOBHBIE OT/EINbI CKEJIETa YeJIOBEeKa

9 CkenetHas MbIIIa Kak oprad. Kinaccudukanus CKeIeTHBIX MBIIIIT

10 HepBHble LIEHTPBI COMAaTUYECKON HEPBHOM CHCTEMBI, UX JIOKAIM3AlMs B CIIMHHOM M T'OJIOBHOM
Mo3re. Perymnsinuys nossl ¥ JOKOMOLIUN

11 CrpykrypHO-QyHKIIMOHAIbHAsT ~ OpPraHU3alllsi  CEHCOPHBIX  CHUCTeM.  YyBCTBHUTEIBHOCTD
peuentopoB. PenentuBHbie nosis. [IpuHLnmel KogupoBanus HHGOpMaIUK.

12 AnatoMo-(u3nonornueckue OCHOBHI 3peHus. Onrtuueckas cucrema riaza. OCHOBHBIC BHIBI
HapylIeHu pedpakiium.

13 MexaHu3Mbl 3pUTEIBHON peleninu. AHAINU3 3pUTeNbHON HH(POPMALIUU B TOJIOBHOM MO3Te

14 AHaromuyeckue, OHMOXMMHYECKHE, (PYHKIIMOHAIbHBIE OCOOCHHOCTH OTIIEJIOB aBTOHOMHOM
HEPBHOU CUCTEMBI

15 DHOOKpUHHBIE JK€JIe3bl M CUCTEMHBIE TOPMOHBI. MOJIEKYJISIPHO-KIETOUYHBIE MEXAHU3MBI
JENCTBUS TOPMOHOB. IIpumepst

16 KpoBeTBOpeHHE U €ro peryJisius

17 Cucrema peryjsiluu arperarHoro cocTrositHusl KpoBH. OCHOBHBIE OTanbl U MEXaHU3MBI
remocrasa. [IpoTuBocBepThHIBatOIINE MEXaHU3MBI

18 CoBpeMeHHBIE MTpeACTaBICHUS 00 IMMYHHOU cUCTEME, HMMYHHOM OTBETE.

19 OchHoBbl anatomMun cepaua. Cepaeunbiii 1ukia. OCHOBHBIE TIOKa3aTeld  CEpACYHOU

ACATCIIBHOCTH
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Oco0eHHOCTH TeHEepaluyd W TIPOBEICHUS BO30YKICHHS, JIEKTPOMEXaHUIECKOE COMPSDKEHUE B
MHOKapJe

I'etepoMerpuyeckuii M IOMEOMETPUYECKMI  MEXaHU3Mbl  CaMOPETYJISILUU  CEpACHYHOU
nestenbHoCTH. HepBHAs peryisanms cepAeqHON 1eATeIbHOCTH

Cocyibl 0OTBIIOTO U MAJIOTO KPYToB KpoBoOOpaiieHus:. OCHOBBI TeMOTUHAMUKHU
OyHKIHOHANBHBIE TUIIBI cOCy10B. CTpOeHHE COCYIUCTON CTEHKH M OCOOEHHOCTU KPOBOTOKA B
apTepusx, apTepuoiax, Kanuwuisipax U BeHax.

Perynsius peruoHapHOTO U CUCTEMHOT'O KPOBOOOpAIICHHS

OcHOBHbIE 3Tanbl AbIXaHUA. AHATOMHUS OPraHOB BHEIIHErO JIbIXaHWs. MeXaHU3Mbl JIErOYHOMN
BEHTWIALIMH.

Perynsauus nerounoi BeHTussuuu. HelpoHHBIE NOMYJISIIUU JBIXATEIBHOTO LEHTPA CTBOJIA
Mo3ra AQdepeHTHOE 3BEHO — XEMOPELENTOPhI COCYA0B U MEXaHOPELENITOPHI JIETKHUX.
I'azo00MeH uepes asporemaTrueckuii Oapbep u (PaKTOPHI, BIHUSIONINE HA HETO. MeXaHH3MBbI
TPaHCIOPTa KUCIOPOJA U YIIIEKUCIOr0 Ta3a KPOBBIO

OOMeH ra3oB B TKaHsIX. MeXaHU3MbI KIIETOYHOTO JBIXaHUS M SHEPTreTUKA KUBOTHOU KIICTKH
MeTo/1bI OIIEHKH ¥ OCHOBHBIE TTapaMeTpbl 3 HEProoOMeHa.

3HaueHue ¥ TUIIHI nuieBapenns. CucreMa OpraHoB MUIIEBapeHUs. AHATOMO-(PHU3UOIOTUIECKUE
OCHOBBI MOTOPHOM, CEKPETOPHOM AESATENBHOCTH MMUILEBAPUTEIBLHOTO TPAKTA U €€ PETYJIALINH.
[MuieBapeHue B MOJOCTU PTa U KEIYAKE U €ro Peryisuus

[IumeBapenne B  ABeHaguatunepcTHod  kumke. CocraB W peryisiius — CEKpeluu
MaHKPEATHUYECKOT0 COKa M JKeIIn

[Ipouieccyl MONOCTHOrO W MEMOpPAHHOTO MHILNEBAPEHHUsS] B TOHKOM KHUIIEUYHUKE. MexaHu3Mbl
BCAChIBaHUS HEOPTaHUYECKUX MOHOB, BOJIBI 1 META0OJIUTOB.

Opranu3anys U peryysius yrieBogHoro ooMena. CaxapHelil 1uader.

Opranuzanus aunuAHOTO oOMeHa. JKHWpOBBIE TKaHM B KadecTBE JIEMO JHEProcyOCTpaToB.
HeliposHnokprHHas peryJisinys JIMIOreHe3a, JIUMOIN3a U OKUCIECHUS KUPHBIX KUCIIOT

OOmast cxema azoTucTOoro obOMeHa. HelposHAOKpHHHAs peryisuus OenKoBOro OOMEHa.
Azortucteiii 0ananc. bronornyeckas 1EHHOCTH MUIIEBLIX OEIIKOB.

Hayunsie Teopun nutaHus

®dusnoorus Mo4eo0pa3zoBaHUs

Perynsiius ocMONSIPHOCTH U COAEPKaHUSI HATPUS BO BHEKIETOUYHOM KUIKOCTH

[ToyeuHnble MEXaHU3MBI PETYISALUUN KUCIOTHO-IEIOYHOTO PABHOBECUS

OOme 3aKOHOMEPHOCTH (PU3UOJOTHUECKONW ajanTaiuu. HeWposHIOKpUHHBIH MeXaHU3M
HecnenupuIecKoro aganTalioOHHOTO CHHAPOMa

Bpoxnennsie u npruodpeTeHnsie (opMmbl noBeaeHus. Kinaccudukamnus u kparkas
XapaKkTepucTHKa GopM HayUdEHHS

3aKOHOMEPHOCTHU YCIOBHOPE(IIEKTOPHON AEATEIBHOCTH.

OU3NOIOTHYECKUE OCHOBBI MaMATH. DTanbl GOPMUPOBAHUS SHTPaMMBL. Poiib runmnokamMma B
KOHCOJIUAALMY U aKTyaJIU3aluu SHTPAMM.

@yHKIHMOHAIbHAS CUCTEMA ITOBEICHYECKOT O aKTa 10 AHOXMHY U €€ JIOKJIM3alus B CTPYKTypax
TOJIOBHOTO MO3ra

@yHKIHMOHANIbHAS MEXIOIyIIapHas aCHMMETPHUS

AHaTOMO-(hU3UOIOTHYECKHUE OCHOBBI PENPOAYKIIHH

[TonoBoO# UK M €ro peryisnus

Ne 2. Bonpocsl k 3aueTty

1. Hcropuss craHOBIICHHMs] aHATOMHM W (U3UOJIOTMM W HAMpPaBICHUS HWCCICAOBAaHUI B
COBPEMEHHOM (hU3NOTIOTHH

2. VYpOBHU CTPYKTypHON OpraHM3alliy YeJIOBE€Ka M >KMBOTHBIX: TKaHHW, OPTaHbl, CHCTEMBbI
opratoB. OyHKIIMOHAJIBHbBIE CUCTEMBI

3.  Crpoenue maa3zMaTuueckoil MeMOpanbl. OyHKIIMOHATBHBIC TPYTIBI MEMOpPAHHBIX OEITKOB:
PELEeNnTOPHl U CUTHAJIBHBIE CUCTEMBI

4. Crpoenue ma3MaTudeckoii MeMmOpaHbl. Buapl MeMOpaHHOTO TpaHCIOpTa HOHOB U

MeTabomuToB. MIOHHBIE KaHANIbl U MOHHBIE HACOCHI

[Tpupona MmemOpanHOro noteHuana. Y pasuenue Hepuera.

9]



6. IloTenmuman nedcTBUS: CTaaWW, HOHHBIE MeXaHM3MbI. PacmpocTpaHeHue mMoTeHIaza
IEUCTBUSL.

7. HepBnas cucrema. Crtpoenue u ¢GyHKIMHM HelipoHa. PacmpocTpaHeHue moTeHIMana

JNEHCTBHUS 10 MHEIMHU3UPOBAHHOMY HEPBHOMY BOJIOKHY. BHIbI M QYHKIUU TIHaTbHBIX

KJIETOK

XHUMUYECKUI cUHANC. MexaHu3M U CBOMCTBA CHHANITUYECKOU mepeaayun

9. CoBpeMeHHBIEC MPEACTABICHHUS O CTPYKTYPHO-(OYHKIMOHAIBLHOW OpraHU3aIl[ii HEPBHOTO
neHtpa. Masble HelipoHHbIe 1enu. CBOMCTBA HEPBHBIX LIEHTPOB.

10. CtpykTypHO-QYHKIIMOHATBHAS OpraHU3allMsl CIUHHOTO MO3Ta

11. CrpykrypHO-(pyHKITMOHAIbHASI OPTaHU3AIIMS TOJIOBHOTO MO3Ta

12.  YapTpacTpyKTypa MBIIIEYHOTO BOJIOKHA. TEOpHs CKOJIb3SUIUX HUTEH

13. DneKTpOMEXaHMYECKOE CONMPSIKEHUE B MBIIIEYHOM BOJIOKHE

14. Ilytu pecunresa AT® B wMplmeyHoM BojiokHe. VX JuMHaMMKa 0OpU  MBIIIEUHOM
COKpaIeHUN

15. ®OyHKUMOHAJIbHBIE TUIIHI MBIIIEYHBIX BOJIOKOH

16. Twunbl 1 BUIBI MBIIIIEYHOTO COKPAILICHUS

17. TlpuHUMIIBI PETYJISIIIUN CUIIBI COKPAILICHHS MBIIIEYHBIX BOJIOKOH

18. buoxumuueckre u (HU3NOIOTHIECKHE OCOOCHHOCTH KOCTHOW TKaHW. KocTh Kak opraH.
Buast kocreid. CoequHeHus KocTen

19. CycraBbl. CTpoeHue, kiaaccudukaius cycTaBoB. Buibl IBI)KCHHI B CycTaBax.

20. Ckenert yenoBeka. OCHOBHbBIE OT/AEIIbI

21. CkeneTtHas MbIIIIa Kak oprad. BcrmomorarensHbie anmapatsl. Kiaccudukanus ckeneTHBIX
MBIIIII]

22. HepBHbI€ LIEHTPHI COMATUYECKOW HEPBHOM CUCTEMBI

23. AHaToMu4eckue, OMOXUMHUYECKUe, (YHKIIMOHATIbHbIE 0COOEHHOCTH OTAEJIOB aBTOHOMHOMN
HEPBHOM CUCTEMBI

24. DHAOKPUHHBIE KEJE3bl U CUCTEMHbIE TOPMOHBI. MOJIEKYJIIPHO-KIETOUYHbIE MEXaHU3MBbI
JIeUCcTBUA TOPMOHOB. [IprumMepsl

25. TunmoTtanamyc Kak BBICIIMN LEHTP HEPBHOM M HEUPOIHIOKpUHHOU peryisiuu. OOmas
CXeMa HEUPOIHIOKPUHHOMN PETYIIALNT

*®

OunenouHnoe cpenctso 3. KoHTpoJsibHbIe padoThI
Tectsl no pazneay 1

Bapmnanr 1

1. I[Tpu nenonsipu3aiuy MEMOpPAHHBIN TOTEHIIUA CTAHOBHUTCS MO OTHOIIECHUIO K UCXOAHON BEITHUNHE

A/ snextpononoxurensuee b/ anextpoorpunarensnee B/ ucuesaer I/ cHawanma craHOBHUTCS
MOJIOKUTENbHEE, TOTOM OTPHIATEIbHEe

2. HelipoMenuaTtop B HEpBHO-MBIIIEYHOM CHHAIICE
A/ nopanpenanun b/ anernnxonua B/ nodamun I'/ cepoTonunn

3. AT®a3H0il aKTUBHOCTEIO 00J1a/1a€T
A/ aktun b/ tpononun B/ muosun [/ Tponomuo3uH

4. N30MeTpUYECKHI TUIT MBIIIEYHOTO COKPAILICHUS

A/ xapakTepusyeTcs YKOpOUCHHEM BOJIOKHa b/ xapakrepusyeTcs yAJUHEHHEM BOJIOKHa B/
XapaKTepHu3yeTcsi HEM3MEHHOW JUTMHOW BOJIOKHA [/ yMEHBIIAaeT 4MCIIO 3aMKHYBIIMXCS MOCTHKOB
MEXy aKTUHOM ¥ MUO3UHOM

5. Kakas u3 xocTeil He OTHOCUTCSI K MO3TOBOMY OTJENy yepemna?

A/ ckynoBas b/ pemeryaras B/ mogbsaseruHas I/ comHuk



6. B ocHOBe ajanTanmy ourymeHnus Ha (poHe [UIUTENEHO JeHCTBYIOMIEro CTUMYJIa

A/. yBenuueHHne aMIUIMTYAbl PELENTOPHOro noTeHuana b / yromnenue cunarnca B/ Hapymienue
MPOIIECCOB cyMMaIuu [/ yMeHbIIIEHHE aMILTUTYbl PEIIEITOPHOTO TOTEHIHAIA

7. OyHKIHUHA MO3XKEUKa

A/ TOHKas KOOpIMHALMsA IO03bl M ABHKEHHS b/ ToHkas KoopaMHAIMs O3Bl U JBUXKEHUS,
HMOILMOHAIBHON  cepsl B/ ueHTpbl aBTOHOMHOW HEPBHOH CHCTEMBI I'/ xoHTpOIBH
IJ1a30/IBUrATENbHBIX PEAKLUi

8. CBoiicTBa maiouek

A/ obecrieunBalOT 3peHHE Ha THEBHOM CBETE B IBeTe b/ oOecmeunBaroT 3peHne mpu CyMepeuyHOM
OCBEIIIEHUH B I1BeTe B/ o0ecrneunBaroT 3peHue mpu CyMEpEYHOM OCBEIIIEHUH B YUEPHO-0EIIOM
n3o0pakeHnu [/ obecrieunBarOT 3peHre Ha JHEBHOM CBETE B YEPHO-0EJIOM M300paKCHUH

9. B 6au3opykoMm riasy

A/ n3o0pakeHne 00BEKTa HEPE3KOE MOTOMY, YTO (OKYC HAXOAUTCS Tepel ceTdyaTkon b/
n300pakeHre 00bEKTa HEPE3KOE OTOMY, YTO (POKYC HaXOJUTCS MO3aau ceTyaTKu B/ mzoOpakeHue
00BbeKTa HEpe3Koe, TOTOMY YTO JIyYd CBETa MOMAAar0T TOJIbKO Majmouku [/ m300pakeHne oObeKTa
HEepe3Koe, MOTOMY YTO JIyYH CBETa MOMaJaloT TOJIBKO Ha KOJIOOYKH

Bapuanr 2
1. OCHOBHOM ME€XaHU3M Pa3BUTHS JCMOISPU3AIUY B X0OJI€ TOTEHIIMAIA IEUCTBUS

A/ Beixon nonoB K+ u3 kinerku b/ Bxox nonos Na+ u3 kiietkn B/ Bxon noHos Cl- u3 knerku [/
BeIXox Ca2+ W3 KJIETKU

2. B ocHOBe COKpalleHUsl MBIIIEYHOTO BOJIOKHA

A/ nBWKEHUE HUTEH aKTHHA K IIEHTPY capkomepa b/ cokpamenune Hureit Mmuo3uHa B/
JIeTIONIMMEepU3alins akTHHOBBIX HUTEH '/ cokpalieHue HUTEH akTuHA

3. I30TOHNYECKUI THIT MBIILIEYHOTO COKPAIICHUS

A/ xapakTepHu3yercsi yKopoueHueM BoslokHa b/ xapakrepusyercs yUIMHEHHEM BOJIOKHa B/
XapaKTepHu3yeTcs HEM3MEHHOW JTTMHON BOJIOKHA [/ yMEHBIIaeT 4nCIi0 3aMKHYBIIMXCS MOCTHKOB
MEXy aKTUHOM ¥ MUO3UHOM

4. bbICTpbIE BOJIOKHA CKEJIETHBIX MBIIIII]

A/ 1o Ipyromy Ha3bIBAIOT «OEIIBIMI BCIEACTBUE HEOOIBIIIOTO COEPKAaHUS MUOTJIOONHA U
JbIXaTeIbHBIX GpepMeHToB b/ comeprkaT MHOTO MHOTIIOOMHA U SBIISIFOTCS. MEJICHHO
yromisronuMucsa B/ copepikaT MHOTO MUOTIIOOMHA U SBISIOTCS OBICTPO yTOMIISIOIUMuUcs 17/
COZIep’KaT MHOTO MUTOXOHJIPUH U SIBIISIOTCSI MEIICHHO Y TOMIISIOLIIUMHUCS

5. ®daciuu

A/O0010YKH U3 TUIOTHOM COCTMHUTEIHLHON TKaH!, TOKPBIBAIOIIUE OT/ICTBHBIC MBIIIEYHBIC TPYIIITHI,
NPEMATCTBYIOT UX CMEUICHUIO b/ CyX0KMIIbHBIE KOHIIBI MBIIIIBI B/ TOHKOCTEHHBIE
COEIMHUTEILHOTKAHHBIE MEIIKH, HAITOJHEHHBIE JKUAKOCTEI0 |/ CHHOBHAJIBHBIE BIarajimiia



6. Tanamyc

A/ comepuT OCHOBHBIC IIEHTPBI aBTOHOMHOM peryysiiui b/ ocyIiecTBisieT KOHTPOIIb 3a
SHJIOKPUHHBIMU Kelne3aMu B/ perymnsius ObICTphIX TPOU3BOJIBHBIX ABMKEHUH [/ HampaBneHHas
nepeaya CeHCOpHOM MH(OpMaIMK B TPOEKIIMOHHBIE 30HBI KOPBI OOJIBIINX MOTYIIApUn

7. Ilox peuenTUBHBIM I10JIEM IOHUMAKOT

A/ COBOKYITHOCTB PEIIEITOPOB, PACIIONIOKEHHBIX Ha ONpeIesIeHHON Tutonmaan b/ coBOKymHOCTH
PELenTOpOB, MOCHIIAIOIINX HEPBHBIC UMITYJIbCHI B ONIPEACICHHBIN HEPBHBIN LeHTp B/ coBOKymHOCTH
PELenTOPOB, NOCHUIAIONINX HEPBHBIE UMITYJIbCHI OJJHOMY HEMpOHY B HEpBHOM IieHTpe [/ oquH
peLenTop U NPOCTPAHCTBO 0€3 PELENTOPOB BOKPYT HETO

8. B abdepenTHbIX My TsaX nHGOpMAIUS O CUJIE CTUMYJIa KOAUPYETCSl U3MEHEHUEM TaKoi
XapaKTePUCTUKH MMOTEHITNAIOB ACUCTBUS KaK

A.ygacrota b. lnutensHocts B. ckopocth mepegaun . ammutyna
9. CBeTo— 1 1IBETOBOCIIPMHUMAIOIINI anmnapar Iiasa npeicTaBicH

A/ cetuaTkoit b/ ceTuaTkol, poroBuIlel U 3pUTEIBHBIM HEPBOM B/ ceTuaTkoi, XpyCTaIHMKOM U
CTEKJIOBHJIHBIM TesIoM [/ ceTdaTkoil U 3puTeIbHBIM HEPBOM

Bapuant3
1. [Tepuoxa abconroTHOM peppakTEPHOCTH COOTBETCTBYET

A/ oTpHULIaTEIFHOMY CJIEIOBOMY MOTEHIMANY b/ MOJ0XKHUTENbHOMY ClIeZIOBOMY HOTeHIHany B/
¢daze nenonspusanuu U Hadany (as3sl penossgpusanuu [/ daze penonspuzanun

2. 3HCKTpOM€XﬁHI/I‘-I€CKO€ COMPSPKCHUC B MBIIICYHOM BOJIOKHC OCYHICCTBIISICTCA MOHAMU KaJIbIUA,
MMOoCTynaroInuMunu

A/ B nMTomIa3My 1o MOTEHIMaN3aBUCUMBIM KaHajlaM B IU1a3MajieMMme b/ B muromiasmy u3
CapKoIlJIa3MaTUYECKOro peTHKyiyma B/ B capkoruiasmMaTuueckuil peTUKyJIyM U3 HUTOMIIa3Mbl [/ B
CapKOIUIa3MaTHYECKUI PETHKYIYM MO KaHaJlaM B KOHIIEBOW TUIACTHHKE

3. Teranuyeckuii pe>KUM MBILIEYHOT'O COKPAIICHUS

A/ cokpalnieHle B peKUMe OIMHOYHBIX COKpallleHnii-paccnabnenuii b/ cokparienue B pexxume
BBICOKOI1 YaCTOTHI CJIEIOBAHUS HMITYJIbCOB BO30Y KACHUS, IPH KOTOPOM MBIIINA HE YCIIEBACT
MOJHOCTBIO paccnadbutheest B/ cokpalienne B pexxuMe OJMHOYHBIX PEAKHX UMITYJIbCOB BO30YKICHUS
IpY KOTOPOM MBIIINA HE YCHEBAET MOJHOCTHIO paccnabuTbes [/ XxapakTepeH TOBKO Ui OBICTPBIX
BOJIOKOH, MEJICHHBIE pab0Tal0T TOJIBKO B PEKUME OJAMHOYHBIX COKpAIICHUI

4. Ilox nBUTaTEILHON €QUHUIIEN TIOHUMAIOT

A/ COBOKYTTHOCTb MBIIIEYHBIX BOJIOKOH IIEJIbHOW MBIIIIBI b/ 01HOYHOE MBIIIEYHOE BOJIOKHO B/
COBOKYITHOCTb, COCTOSIIIAS U3 IBUTAaTEIIBHOTO HEMPOHA U MBIIIEYHBIX BOJJOKOH HHHEPBHUPYEMBIX
TUM HeHpoHOM [/ COBOKYNHOCTB, COCTOSIIAsA U3 HECKOIBKUX JABUraTEIbHBIX HEHPOHOB M OJTHOTO
MBIIIEYHOI'O BOJIOKHA

5. 'mnoranamyc

A/ 310 HecnienduyecKkas aKTUBAIIMOHHAS CUCTeMa MO3Ta b/ coiep»uT 1eHTphI
OpPUEHTHUPOBOYHOTO pediexca B/ BbICHINI EHTp aBTOHOMHOM perynsiun [/ ocymecTBisieT
MIEPBUYHBIN aHAJIN3 CEHCOPHOU MHPOpMAITIH



6. K cBoiicTBaM perienTopHOTO MOTEHITHATA OTHOCSTCS

A pacnpocTtpaHeHue 0e3 IeKpeMeHTa b renepanus 1o npuHUMIY «BCE WK HUYero» B
aMIUIUTY/1a IPOTIOPIMOHANIbHA CUJIe CTUMYJIa | M3MEHEHUe 3Haka MOTEHILMalla C OTPULATEIBHOTO
Ha MOJI0KUTEIbHBIN

7. Opranu3zanus peuernTUBHOTO MOJIsl MOBBIIIAET

A/ 9yBCTBUTEITHLHOCTh b/ IPOCTPaHCTBEHHYIO pa3pelarolIyto crnocooHocTh B/ BpemeHnHy10
pasperniaonryo cnocodnocts [/ mpomyckHyro HHOOPMAIIMOHHYIO CLIOCOOHOCTh

8. CBolicTBa K0I1004eK

A/ obecrieunBarOT 3peHHE Ha THEBHOM CBeTe B I1BeTe b/ obecneunBaioT 3peHue npu cyMepeaHoM
OCBelIeHUY B 11BeTe B/ o0ecreunBaroT 3peHue Mpu CyMEPEYHOM OCBEIICHUHU B YEPHO-0EIIOM
n3o0paxkeHnn I/ oGecrieunBaroT 3peHNe Ha THEBHOM CBETE B UEPHO-0€I0M M300pakeHu!

KontpoabHnas padora no pasaeny 2

Bapuanrl

1. Pacmmcars peakiuu OukapoonatHoro Oydepa kposu ¢ HCI

2. IlepedyncnuTh CTaIUK CEPICUHOTO ITUKIIA

3. 3amucaTh U3 KaKuX 00HEMOB COCTOUT (PYHKIIMOHAIBHAS €MKOCTh JIETKUX

4. 3anucath BbIpaxeHHe sl QUIBTPALIMOHHOTO JIaBJICHUS B KaWILISpe

5. H300pa3uTh CXeMaTUIHO HEUPOIHTOKPUHHYIO PETYIISALNIO MOJIOBOTO IHKIIA
Bapuanr 2

1. M300pa3uTh KpUBYIO AUCCOLMAIIMHA OKCUTEMOTJIOONHA

2. 3amnucath ypaBHeHHe XareHa [lyazeiins

3. Tlepeuncnuth QYHKIIUU KEITYU B TTUIIEBAPECHUN

4. 3amonHUTE HENOCTAIONIME 3BEHBbS: KOPTUKONIMOEPUH THUIIOTalaMyca - ...... - -

YBCIIMUCHUC YPOBHS INIIOKO3bI B KPOBU
5. HepeqnanTb " J1aTb KPATKYIO XapaKTCPUCTHUKY U30THUIIAM AHTUTCII

Bapuant3

CxeMaTH4HO 3apUCOBaTh OCHOBHBIE BUBI JIEHKOLIUTOB KPOBH, OJAMHUCATh UX (PYHKLIUU

Ilepeunciuth y31bl aBTOMAaTHM B CEpAlle, OMNMCAaTh WX JIOKAIM3ALUIO W 4YacCTOTYy

TEeHEPUPYEMBIX UMITYJILCOB

3. Tlepeuncnuth (epMEHTHI MHUIIEBAPUTEIBHOTO TPAaKTa, YYACTBYIOUIME B IE€PEBAPUBAHHUU
MUILEBBIX OENKOB U PEryJUpYIOLINe X CEKPELUIO MUILEBAPUTEIbHbIE TOPMOHBI

4. @®yHKIMS TUIONPOTEUI0B BHICOKOH MIOTHOCTH. YTO TaKOe MHAEKC aTePOreHHOCTH

OcCHOBHBIE TIOJIOKEHUS TEOPUH PALIMOHATIBHOIO MUTaHUS

N —

9]

Bapunant4

1. 3apucoBaTh cXeMaTHYHO NOTEHLHUAN JAECWCTBHUA B MHUOKapJe, NOANUcaTh ero (asel u
OTBETCTBEHHbBIE HOHTPAHCIIOPTHBIE MEXAHNU3MBI

2. Mexanusmsbl Tpancniopta CO2 KpoBbIO

3. 3amnojgHUTE HENOCTAIOLIUE 3BEHBS: ...... - TUPEOTPOIHBIA TOPMOH -...... - YBEIMYEHHBIN
MHUTOXOHJIPUOTEHE3 B KJIETKAX - ......

4. Ilepeuucnute ropMOHBI, CTUMYJIMPYIOIIHUE JIUTIOIU3 B dKUPOBOU TKaAaHU

Kaxoit uHTepIelKIH 3aITyCKaeT TUXOPATOUHYI0 PEaAKIIUI0?

9]

BapuantS



48 OcHOBHBIE 3TaIlbl CBEPTHIBAHUS KPOBU

49 PacnuiinTe peHUH-aHTMOTEH3UHOBBI MEXAHU3M PETYIISIIIUA ApTEPUATBHOTO JaBICHUS

50 IlepeuncnuTh TOPMOHBI, TOBBILIAIOIINE YPOBEHb Caxapa B KPOBU U OTMETHTE MEXaHU3MBI UX
caxaporoBhbIIIarIero g dexra

51 3anucaTth BBIpaKEHHE IJIsi pacyeTa a’pOoAMHAMUYECKOTO COMPOTUBIICHUSI B JbIXaTEIbHBIX

MyTsIX

52 K xakomy paszzaeny (pU3HOIOTHH OTHOCHTCS MOHATHUE CUCTEMHBIA CTPYKTYpPHBIA CJIEI U YTO

OHO O3Ha4acT

OueHno4Hoe cpeacTBO 4.

Ilepeyenn npoBepsieMbIX AHTOMHYECKHX PUCYHKOB U cXeM (pH3M0J10rH4ecKHX NMPOLecCoB:

Cxema / pucyHOK

OcHOBHbBIE 3JIEMEHTDI, IIPOBEPHACMbBIC HA CXEME

CtpoeHue )KMBOTHOU KIIETKH

[TnazmaTudeckas MeMOpaHa, po, MUTOXOHIPHH,
SHIOIUIA3MATHYECKUN PETUKYITIOM, anmnapaT [ 0JIb/KH, TH30COMBI

BryTtpukierounas
CUTHaIM3auus (Ha mpumepe
aJCHWIATIIUKIIA3b] U
NPTEUHKUHA3BI A)

[TnazmaTudeckast memOpana, perenrop, G-0eok,
aJieHWIaTIKIa3a, TAM®, npoTenHKrHA3a, 0enKH-3((HEeKTOPHI

Peryssimus skcripeccuu rea

CrpyKTypHas 4yacTh reHa, IPOMOTOp, FHXaHCEpP, (PaKTOPbI
tpanckpunuuu, PHK-nonmumepasa

Pacnipenenenvrie HOHOB MEXIy
KJIETKON M MEXXKJIETOYHON
cpenoit

+ + T
[Tna3zmatudeckas memOpana ¢ kanazamu st Na' u K, Na'/K'-
AT®da3oii.

o + +
BryTpukiierounslii KoMnapTMeHT ¢ noHamu Na , K™ u
OpraHMYECKUMHU aHUOHAMU

HMoHnl BHE KIIETKHA

HEHUPOH

TCJI0, ACHAPUTLI, CHHAITUYCCKUC 6J'I$ILHKI/I, AdKCOH, MUCIIMHOBBIC
My ThI, TEpPMHUHAIIA aKCOHA

IloTrenuuan nericTBUA

KpuBas norenuuana neiicteusi, KY I, mopor Bo30yaumocTtu,
cocrosinre BopoT Na KaHaia

Cunantuueckas nepenaya Ha
MpUMEpPE XOITUHEPTHIECKOTO
CHHAIICa

HpeCI/IHaHTI/I‘-IeCKaH TCPMHHAJIb: CUHAIITUYCCKHUEC BC3UKYJIbI, Ca-
KaHaJlbl, aKTUBHBIC 30HbI HA HpeCHHaHTquCKOﬁ MeM6paHe

CuHanTuueckad 1IEb

[TocrcunanTudeckas MemMOpaHa ¢ pelienTopaMy U HOHHBIMU
KaHaJaMH, XOJIMHACTEPa30u

Crpenku, oTpakarolye Mociae10BaTeIbHOCTh ATAIIOB
CHHANTUYECKOW Mepeaadn

Marsibie HeipOHHBIE LIETH

JluBepreHnTHas, KOHBEpreHTHAas LIENH, BO3BPATHOE, JaTepalbHOE,
PELUIIPOKHOE TOPMOKEHHE, HEUPOHHAS JIOBYIIIKA

Pednexrophnas nyra
JIBUTaTEJIbHOTO
CIIMHHOMO3IOBOTO peduiekca

AHaroMuueckue cTpyKTypbl: CIMHANbHBIA FAHTIINN, IEPEIHHUE U
3aJJHUE KOPEIIKU CIMHHOMO3TOBBIX HEPBOB, IIEPEHUE, 3aHUE,
OOKOBBIE pora Ceporo BEIIeCcTBa, CTOJIObI 0€JI0ro BEIIeCTBa,
CITMHHOMO3TOBO KaHall

DneMeHTH! peIeKTOPHOM TyTH: penenTop (BHYTPUMBbIIIECYHbIH
WIIN CYyXOXHIBHBIN), addepeHTHBII HeHpoH, G depeHTHBII
HEWPOH, MBIIIIEYHOE BOJIOKHO)

OTensl TOJIOBHOI'O MO3ra

[IpononroBarelii MO3T, MOCT, MO3XEUYOK, CPETHUI MO3T
(ueTBEpOXOIMUE, HOXKKHU MO3Ta), IPOMEKYTOYHBIH MO3T
(Tamamyc, runoTajaMyc, runodus, snuTanamyc, snudus),




MOJTyIIapHsl KOHEYHOTO MO3Ta.

VYIIbTpacTpyKTypa MBILLIEYHOTO
BOJIOKHA

CapkonemMma ¢ T-tpy6oukamu, uctepas! CIIP, Muodubpumisl,
MUTOXOH/IPHH

Capxomep MUOGUOPUILIIBI B
COKpAILICHHOW 1
pacciabIeHHON MBIIIIE

Z—J'II/IHI/II/I, TOJICTBIC MUO3HMHOBBIC HUTHU C I'OJJIOBKAMH, AKTHHOBBIC
HUTHU U UX TIPABUJIBHOC B3AaMMHOC PACITIOJIOKCHHUC

ComaTnueckas HepBHas
cucrema

['onoBHoO# MO3T: BecTtuOymnspHbie, KpacHbIe, PETUKYJISIPHBIE Spa
cTBoIA, 6a3anbHbIe TAaHTIIUH, TOOHBIE O (LIEHTPHI
MIPOrpaMMHUPOBAHUS TTPOU3BOJILHOTO JIBHXKCHHS),
AKCTpaNUpPaMUAHbIN, MUPAMUIHBIN TyTH

[TpoBosmye myTH B O€IIOM BEUIECTBE CITMHHOTO MO3Ta

OO6mas cxema
HEUPOIHIOKPUHHOUN PEryJIsiu

AnaTomMuueckue cTpykrypsl: ['unoranamyc, neiiporunodus,
azgeHorunodus, BOPOTHAS THIIOTaJIaMO-TUTIO(U3apHAs
COCYZIUCTast CUCTEMA, NepU(EepUUECKUE SHAOKPHHHBIE Kee3bl
(muTOBHIHASA, KOpA HAATIOUEYHUKA, MTOJIOBHIE kene3bl, ILGF-
IIPOAYLHPYIOIINE CTPYKTYPBbI)

buoxumus: 1. pumM3UHT-TOPMOHBI: TUOESPUHBI U CTATHUHBI,
2.tponHbie ropmonsl: TTT, AKTT, ®CI" u JIT', CTT

Crpenku, oTpaxkarolue npsiMble 1 00paTHBIE CBI3U

Knerounsie MeXaHU3MBI
JIEUCTBUS TOPMOHOB

['opmon+ MeMOpaHHBII perenTop, BTOPUYHbIE TOCPEIHUKHY,
s dexTopHbIE OETKI

WHuTepHanu3anus TopMOH-PELENTPHOIO KOMIUIEKCA, PO
KJIETKH, TPAHCKPUITLUS

IloTeHuunanel n1eficTBUS B
MHOKapae

BpemenHoii X0 moTeHuana 1eicTBys, Bo30yIMMOCTH U
COKpAILEHUS;

Cocrosinue BopoT Na u Ca kaHajioB

Perynsuus aprepuainbHOro
JIaBJICHUS

BapopenenTopbl cOCyAMCTON CTEHKH, COCYI0/IBUTATEIbHBII
LEHTP, KapAUOMHTHOUTOPHBIH LIEHTP, BEreTaTUBHbBIE HEPBHI
cepaua (XpoHo-, UHO-, IPOMOTPOIHBIE AP (HEeKThI— U3MEHEHNE
MOK), cummaTudeckre HEpBBI COCYIOB (Ba3oAnIaTaIus /
BA30KOHCTPUKIINA);

Kackan: rokcTarmomepymsipHble KJIETKU TTOYEK, PEHUH,
AQHTMOTEH3WHOT€H—> aHTUTEH3UH | — aHTMOTEH3UH2, PELENTOPbI
IJIAJIKUX MBI COCYUCTON CTEHKH K aHTHOTEH3UHY
(BazokoHcTpukuus), A" (Ba30KOHCTPUKIIKSA), yCUIICHHUE
CEeKpEelrHU allbIOCTEpOHA KOPOH HaanoyeyHuka, poct OLK

@aKTOpBI, BIUAIOLIIME HA
CPOJICTBO TE€MOTJI00MHA K
KHCIIOPOTY

KpuBast qucconuanuu OKCUMHUOTTIOONHA; KPUBBIE AUCCOLUAIIH
OKCUIeMOrJI00MHa B HOpME, IIPU MOBBIIIEHUH TEMIIEPaTyphl,
noHwkeHnuu pH, ysennuennn Hanpspkenus CO2

MI/ITOXOH,I[pI/IaJ'II)HOG OKHCJICHUEC

[{uxn GeTa-oKUCICHUS KUPHBIX KUCTOT, upyBaT/Il” KoMIuiekc,
anetmniKoA, ITK, HAJIH, ®AJZIH2, OTI1I: apixarenbHbie
komruiekcst I, 11, III, IV ¢ nporoHHbiMM mOMTIaMHu, TpagueHT H+
Ha BHyTpeHHel memOpane, AT® cunTerasa, pazobiaromue
Oenku

Tabnuua, oTpaxaronas COOTBETCTBUE MPOCTETHUECKUX TPYTII
(bepMeHTOB, NEPEHOCUYNKOB AlleTHIILHBIX TPYIL, YJIEKTPOHOB B
OTL u BXOAAIHKX B UX COCTaB MUKPO3JIEMEHTOB U BUTAMUHOB

Perynsiius nprxaTebHOTO

XemopenenTopbl, MHCIUpaTOpHbIe HepOoHbI [{L], MOOHEHPOHHI,
nradparMa u Hapy KHbIe MeXpeOepHbIe MBIIIIBI, PELEITOPHI




MUKJIa

pacTsHKEHUS B CTEHKE allbBEOJI, IKCIIUPATOPHBbIE HEeWpoHbl 11,
TOPMOKE€HHE NHCIIMPATOPHBIX HEMPOHOB

Buasl MmoTopuku
MULIEBAPUTENBHOTO TPAKTA

HponynbanHas[ NEpUCTAIbTUKA, PpUTMHUYCCKAd CCITMCHTAILIUA,
MaHTHI/IKOO6pa3HLIe COKpaleHud

MexaHn3Mbl BCaCBIBaHUS B
TOHKOM KHIICYHHUKC

[Tapa SHTEPOIUTOB, TPAHCIIOPT BOJBI C PACTBOPECHHBIMU
BEIIECTBAMH Yepe3 IIeIeBol KOHTakT, Na,K-Hacoc Ha
6azonarepaibHON MemMOpaHe, Na-3aBUCUMBII TIEPEHOC
AMHHOKHCIIOT U CaxapoB Ha alMKaJIbHOU MeMOpaHe

VYT1I1eBOIHBIN OOMEH KIIETKHU

I'moko3a— nupyBar— mutoxouapuu: [IJII'kommnekc, L[TK,
OTL, cunre3 AT®; ITK—uurpaT— CUHTE3 )KUPHBIX KUCIOT
— JINMUATHBIA OOMEH.

['mroko3a— muUpyBaT— JaKTatT
['moko3a— nerTo30docdarabiii UKI—1eHT0361, HAJ[OH.

['roKk03a— TIMKOreH; MII0K03a—> TIMKOINPOTEHHBI,
MOJIUTITUKAHBI

HeliposnnokpuHHast peryssnus
YPOBHSI TJIFOKO3bI B KPOBU

ITonneprkanue romeocrasa INI0KO3bl KPOBHU: MHCYJIMH, TTIIOKaroH
[M'uneprivkemus:

CpouHast peryJiauus: aapeHaanH (MO3roBOE€ BEIIECTBO
HAAMOYEUHUKOB), CHMITIATUYECKUE HEPBbI

HeiiposHaoKkprHHAs PEryJIsIMs: KOPTUKOJINOESPHH
(runmoranamyc), AKTT (agerorunodus), TIFOKOKOPTHKOUIBI
(Kopa HaJMOYEUHUKA)

TpancnopTHbie (GOPMBI
JIMIIUA0B KpOBH

KuieuHuk — XUI0MHUKPOHBI
Kuporas Tkanb—> CBXKK B koMIIIeKkce ¢ amb0yMHUHOM
neueHp—>JITIOHIT, JITTHIIT, JITIBIIT

Knerounbsle MeXaHU3MBI
TYMOPaJIbHOTO IMMYHHOTO
OTBETa

PacnioznaBanue anturena: AIIK ¢ aHTUT€HOM B KOMIUIEKCE C
o6enxom MHC, nausnsiit Tnumdoruthelper, B mumdonnrt.

B nmumdonutel namsTH, miia3MaTHUECKUe KJIETKH, CHHTE3
aHTHUTET

DOIMMHUHALKSA KOMIUIEKCA AHTUT€H-aHTUTENO

WuTepneiikunel 1 1 2, HEHTPbI TEPMOPETYJIISLIUU B
rUnoTajgamyce, CUCTeMa TUPEOINOEepuH, akTr, Kopa
HAAMOYEeUHUKa

Crpenku, oTpakarolue KOHTAKTHBIE U JUCTAHTHBIC KIIETOYHBIE
B3aUMOJICUCTBUS

CrpoeHue u Knacchbl
MMMYHOTJIOOYJIMHOB

YeTBepTUYHas U JOMEHHAs CTPYKTypa MOJIEKYJbI Ig
(BapraOeNbHbIM U KOHCTAHTHBIN YYacTKH).

W3orunsr: IgM, IgG, IgE, IgA, IgD

IIpuHnunuaneHas cxema
aHaJIM3aToOpa Ha IpUMeEpe
3pUTEIIBHOTO

PenentuBHbIE M0JIA IEpUPEPUUYECKOTO OTAEIA, IPOBOJISALINE
MYTH, LEHTPAIbHBINA OTJEIN (CEHCOPHBIE sJIpa Talamyca,
IIPOEKIIMOHHAs 30Ha KOpbI O01). OTAEIbHO HEHPOHHAs KOJIOHKA C
HEepOHaMU — IEpBUYHBIMU JIETEKTOPaMHU

CrpoeHnue penientopa
CEHCOpPHOM CHUCTEMBI Ha
npumepe GoToperenTopa

Hapy»xHblIii cCerMeHT ¢ MEMOpPaHHBIMHU TUCKaMH (OTAEITBHO
¢dparMeHT MeMOPaHHOTO AMCKA C POJOTICHHOM U CXEeMAaTU4YECKOM
3aMuChI0 (POTOXMMHUYECKOU peakiu), Na KaHaJIbl Ha
TUIa3MaTHYECKOM MeMOpaHe, BTOPUUYHBIE TIOCPETHUKH

BHyTpeHHUl CerMeHT M CUHAIC C OUITOITPOM

CuHanTHuecKue MexaHU3Mbl
Hay4YeHUs

Cxema cunarnca Xe66a; Cxema cunamca Kangemna




JIumOnueckas cucteMa FI/IHOTaJ'IaMyC, THUIIITIOKaMII, MUHJAJINHA, MAMUJUIAPHBIC TCJIA,

MepeHME SApa Tajgamyca, MOosSICHas U3BUJIMHA U CTPEIIKH,
oTpaxaromue (QyHKIIMOHATBHBIC CBSI3U MEXKY SJIEMEHTaMU U C
aCcCOIMAaTUBHOM KOpOH

@OyHKIMOHAIbHbIE 30HBI KOII IIpoeKkmoHHBIE 30HBI 3pUTEIBLHOTO, CIIyXOBOTO,

COMAaTOCEHCOPHOTO aHAIN3aTOpa, 0OOHATEIbbIC TYKOBUIIBI,
MOTOpHas KOpa, NepeHeacCOMaTUBHAS U 3aIHEACCOLIMATUBHAS
KOpa, LIEHTPbI TIOHUMaHUs peun (Bepruke), LEHTp pedeBOit
aptukysuuu (bpoka)

OuenouHoe cpeacTno 5. 3axaun

no pasaenay 1

10

11

) vy o +
BanaXOTOKCI/IH — CHWJIbHBIM HCUPOTOKCHH, BBIACJICHHBIM H3 sAOa IayKOB, YBCINYMUBACT Na
MMPOHUTTACMOCTDb MeM6paHBI HeﬁpOHa. Kak stoT S0 IIOBJIMACT HAa MIOTCHIIMAII ITIOKOA HeﬁpOHa?

['uranTckuii akCcOH KalbMapa TOMEIIEH B Cpeay, HOHHBIM COCTaB KOTOPOH HICHTHYEH
€CTECTBEHHBIM YCJIOBHUSM. B mepBoM ombiTe akcoH nepdy3upyroT U30TOHHUYECKHM PacTBOPOM
NaCl; Bo BTOpOM — pacTBOPOM, HACHTUYHBIM 110 HOHHOMY COCTaBY BHYTPEHHEMY COAECPKHUMOMY
akcoHa. UTo mMpou30HIeT B KKIOM CJIydae C MOTEHIIUAIOM TOKOsI?

Kak u3MeHUTCSI MOTSHITHAIT TIOKOSI, eCJii 3a010KkupoBaTh padoty Na,K-3asucumoii ATdDa3wr?

['uranTckuil akCoH KajbMapa IOMECTHIIH B Cpelly, KOTOpasi IO CBOEMY COCTaBy COOTBETCTBOBaIa
MEXKJIETOUHON KuakocTu. [Ipu pasgpaxkeHMH B aKCOHE BO3HHMKAIM TMOTEHIHANbI JCHCTBHS.
3aTeM KOHIIEHTpaIHIo HOHOB Na' B cpesie ypaBHSUIM ¢ MX KOHIEHTpPAIHEH B aKCOHE U TIOBTOPHIIH
pazapaxenue. Uto oOHapy umn?

o +
Kak w3MeHHTCS KpHBas TOTCHIMANA JIEHCTBHS NMPH 3aMEIJICHUM IMPOIEcca MHAKTUBAIMU Na
KaHaJoB?

[Touemy rumnepIONApU3aALUS TPUBOIUT K CHHYKEHHUIO BO30OYIMMOCTH?

Heps pazapaxarot ¢ wactoroit 10, 100 u 1000 pa3 B cexynmy. CKOJIbKO MOTEHIIUATIOB JEHCTBUS
Oymer BO3HUKaTh B KaxmoMm ciydae? [IpoJo/DKUTENbHOCTh — Tiepuoja  abCOMOTHOU
pedpakrepraoctu — 2 Mc. (Ilodckaska: Bcnomnume — umo makoe 1aduibHOCmb)

Bo3Hukaer M pacnpoCTpaHAIOIMKCS NOTEHUHUAT JEWCTBUS B HEPBHOM OKOHYAHUHU, €CIIH
W3BECTHO, YTO MEMOpPAaHHBIN MOTEeHIMAN paBeH 90 MB, KPpUTHUYECKUN YPOBEHB NETIOISAPHU3AIINNA Ha
30% HmKe, a pa3apakarolIdii TOK CABUraeT MEeMOpaHHbIN MOTEHIHAN B OJHOM cirydae Ha 10 MB,
B ipyrom Ha 30 MB ?

+ +
Ecnu 651 pu pazapakeHUN HEpBHOTO okoHYaHMs akTuBanus Na u K kaHanoB npoucxouia Obl
HE TI0CJIeI0BATENIbHO, a OTHOBPEMEHHO, K 4eMy ObI 3TO MpuBeio ?

Ha wHepB BO3ACHCTBYIOT (haKTOPOM, KOTOpPBHIH HE BIHAET HA KPUTHYECKUH YpPOBEHb
Jenonspuzand. TeM He MeHee MOPOroBbIM MOTEHIHMaN yBEJIHMYHMBaeTcs. YeM 3TO MOXKHO
00BsicHuTh? Kak u3mensercst Bo30y1uMocTs HepBa?

Helipon moaBepraioT ymMepeHHOMY oxJiaxkJaeHuto. Kakue mporecchl mpu 3TOM H3MEHSIOTCS B
Oonblllell CTENeHW: TeHepalus NOTEeHIuana JeHCTBUS WM Tpolecchl, oOecrneunBarolne
BOCCTAHOBUTEJbHBIN nepuoj?
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BemecTBO reMUXOJIMHMI YTHETAET MOTJIOMICHHE XOJWHA MPECHHANTUYECCKUMH OKOHYAHMSIMHU.
Kak 310 BusieT Ha nepeaaydy Bo30yK/IeHUSI B MUOHEBPAJIbHOM CHHAIICE?

Mmuacrtenust TpaBuc — 3a00JIeBaHKE, IPH KOTOPOM YMEHBIIEHO KOJUYECTBO XOJIMHOPEUENTOPOB B
MOCTCHUHANTHYECKUX MEeMOpaHaxX U MOATOMY OciabjeHa peakius MBIIII] Ha pa3/ipakeHHe HepBa
(MprmeyHast  cnmabocth).  IloueMy  cocTostHue  OOJIBHOTO — YJY4YIIA€TCSs TPU  BBEICHUU
aHTUXOJIMHACTEPA3HBIX NIPENapaToB?

[Touemy mocie 0OpabOTKM CHHANTHYECKOW 00JacTH PacTBOPOM STHICHAMAMUHTETPAYKCYCHOU
KUCIIOTHI HE BO3HUKAET MOTEHIINANI KOHIEBOH IIACTHHKN?

OrHaKOBBIM TI0 CHJIE BO3/ICHCTBHEM BBI3BIBAIOT JBA JIBUTATEIbHBIX peduiekca. AQdepeHTHBIN 1
¢ depeHTHbIN TyTH pedaeKTOpHON Ayru mepBoro peduiekca B HECKOJBKO pa3 JUIMHHEE, YEM B
pedaekropHoii myre BToporo. Ho B mepBom ciyuyae natreHTHOE BpeMmsi pediiekca kopoue. C uem
3TO CBA3aHO?

CKOJBbKO CHHAIICOB BXOJHUT B COCTaB IEHTPATbHOW YacTU pedUIeKTOPHON IyTu pediexca, eciu
LEeHTpaJibHOE BpeMs ero paBHo 100 Mcek.

Pazapaxaror rpyrminy HEHpOHOB, MEMOpPaHHBINH TOTEHIMAT KOTOpoi coctapisieT 70 MB, B ogHux
Heiiponax Bosuukaer BIICIIL, B mpyrux — TIICII. Mmeercs peructpupyrommii npudop, ImKaia
KoToporo mpoxokaercs g0 70 MB. B kakux HelpoHax mpuOOp HENIb3sl MCIOJIB30BAThH IS
perucTpanuu noTeHuuana’?

Kak nokasare 3Hau€HHE PEIENTHBHOTO MOJISI B BOSHUKHOBEHUHU PEePICKTOPHON peakiun?

MoXHO 1 cuuTaTh pedICKTOPHON peakIfio, BBI3BAHHYIO BO3JIEHCTBUEM 3JIEKTPHUYECKOTO TOKA
Ha MOTOHEUPOHBI?

AKCOHBI HEMpPOHOB | M 2 KOHBEpPrUpYyIOT Ha HEHpOHE 3, MpHUYEM Ka)XIblii U3 HUX BbI3BIBACT
MOJIOPOroBoe  BO30OYXKACHHWE JTOro HeipoHa. YTo mpou3oigeT npu OJHOBPEMEHHOM
pasnpaxeHuu 000UX aKCOHOB?

OuHaKOBBIM TI0 CHJIE BO3/ICHCTBHEM BBI3BIBAIOT JBA JIBUTATEIbHBIX peduiekca. AQpdepeHTHBIN 1
¢ depeHTHbIN TyTH pedaeKTOpHON Ayru mepBoro peduiekca B HECKOJBKO pa3 JUIMHHEE, YEM B
pedaekropHoii myre BToporo. Ho B mepBom ciyuae nareHTHOE BpeMmsi pediiekca kopoue. C uem
3TO CBA3aHO?

CKOJIBKO CHHAIICOB BXOJHUT B COCTaB IEHTPATBHOW YacTH pedUIeKTOPHON IyTu pedexca, eciu
LEeHTpaJibHOE BpeMs ero paBHo 100 Mcek.

MeMOpaHHBIA MMOTEHIIMAT TPYNIBl HEUPOHOB cocTaBisier —7/0 MB. Mmeercs peructpupyromniumit
npubop, IIKajia KOTOpOro MpojospKaercs Kak pa3 1o 70 MB. B oguux neliponax Bei3Ban BIICIL, B
apyrux — TIICII. B kakom ciyuae mnpuOOp HENb3s WCIOIB30BaTh JJIsi PETUCTpAIUU
MIOCTCHHANITUYECKOIO NTOTeHIIHaa?

TpebyeTcs co3nmaTh mpenapar, KOTOPBIA HM30MpPaTeNbHO MOJABISI Obl peakiuio HEHPOHOB Ha
HEeKOTOpble aepeHTHBIe CUTHAIBI. JTOT MpenapaT AOJDKEH YCHIMBATH MPECHHANTHYECKOE WU

MOCTCHHAINITHYECKOE TopMOoxeHue. Kakoe aelicTBUe BBl PEANIOWwIH Obl?

MOKHO JIM BBI3BAaTH CYJIOPOXKHBIE COKpPAILCHWS MBIIIL IIPYM IIOMOIIM Ipernapara, KOTOPbIA HE
BO3ECHCTBYET HEMOCPEACTBEHHO HU Ha MBIIIIIbI, HU HA MOTOHEHPOHBI?

CTpI/IXHI/IH ABJIICTCA aHTAarOHUCTOM I'JIMITHUHA. K UMy NpUBEACT UHBCKIHA CTpI/IXHI/IHa?
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Benuunaa MeMOpaHHOTO TIOTEHITMAIA MBIIIICYHOTO BOJIOKHA YMEHBITIIACh. CTaHET JIU MPU STOM
pasHuIla MEXIy BO30yIMMOCTBIO ATOrO BOJOKHA W WHHEPBHPYIOIIETO €ro HEPBHOI'O BOJIOKHA
0OJIbILIE WIN MEHbLIE?

[Tocne BO3AEMCTBHSI HA MBIy TOKCUYECKOTO BEIIECTBA €€ BO3OYAMMOCTh CTajla IPOTPECCHUBHO
cHKaThes. Kak 3To ObITI0 yCTaHOBIIEHO?

Kak usmeHuTcsi MUHHMasbHas 4acToTa pa3Apa)KeHU, BbI3bIBAIOIIAS TETAHYC, IPHU OXJIAXKICHUU?

[Tpu BcTaBaHHMM YeJIOBEKA HAa HErO HAYMHACT JCHCTBOBAThH CHIIA TshKeCTH. [loueMy mpu 3TOM HOTH
He noarubarorcg?

Bam u3BecTHBI HUCXOJSIIME JBUTATENbHBIC IMyTH 3aJHETO W cpeaHero mosra. Kakuwe u3 stux
myTel BO30Y)KIArOTCs, KOT/Ia KOINKa ‘‘3aTaWBacTCsl Tmepea OpOCKOM Ha MBI U TPH CaMOM
Opocke?

IIpy MO3’KE€YKOBBIX HApYLICHUAX CPEOu APYTHX CUMIITOMOB Pa3BUBACTCS aTOHUS — HAPYLICHUE
MOJIICP)KAHUST HOPMAIBHOTO MBIIIEYHOTO TOHYCa M acTeHUs — ObICTpas yToMisieMocTh. OmaHaKO
IpU 3TOM HE HapymaloTcs OMOXMMHYECKHE MPOLECCHl B CaMUX MbIIIAX. YeM Toraa MOKHO
O0BSACHUTH ACTCHHUIO?

[Tepen Bamu nBa kuBOTHBIX — OynbOapHOe M Me3dHIE(haTpHOe. MOXHO JIM Pa3Iu4UTh UX IO
BHEUIHEMY BUY?

Kak wm3MeHHWTCS TOHYC NHEepeAHHMX U 3aJHUX KOHEUHocTell y Oynp0apHOro >KMBOTHOTO IpH
3alPOKUIBIBAHUY €T0 I'0JIOBBI BIiepen?

[Ipu pazgpakeHuH KOpbl Mo3ra co0aka COBEpIIAeT MABIKEHHUS NepefHuMHu Jsanamu. Kakas
007acTh MO3ra MOJBEPraeTCs pa3IpakeHUuI0?

Pediiexchbl BRIIPSIMIICHHS CITIOCOOCTBYIOT BOCCTAHOBJICGHUIO €CTECTBEHHOM 103b1. Hampumep, eciu
KOIIKY IIOJIO)KUTh Ha CIHMHY, OHa OBICTPO CTaHOBUTCS Ha Jambl. OTOMY CIIOCOOCTBYET
nocjenoBarenbHas 1ernodka pediaexcoB. Ecian 4enoBeK CHOTKHYJCS, TO OH BOCCTaHABIUBACT
HOpMaJbHOE NOJIOKEHHME U T.1. HOo Komka MOXKET ¢ yIOBOJIBCTBHUEM BaJIATHCA Ha CIMHE, a
YeJIOBEK BEChbMa JIOJITO CTOATh B HEECTECTBEHHOW moze. [louemy mpu 3TOM He cpabaThiBaroT
BBINPSIMUTENbHBIE peQIIeKChl?

Ilo pa3zneny 2

1 Yenoek BecoM 75 Kr B pe3yJsbTaTe TpaBMbl notepsit 1,5 1 kpoBu. KakoB mporHos y 3Toro
qesoBeka, eciiu noreps 50% KpoBH MPUBOJIUT K JIETAIBHOMY MCXOLY?

2 B pesynpraTe KpOBONOTEPH KOJMYECTBO KPOBM y ueioBeka cHu3miIoch Ha 20%. Kaxoa
KOHIICHTpaIus Oelika B IJIa3Me OOJIbHOTO, €CJIM B KayeCTBE KPOBO3AMEHHUTENST €My OBLIO
MEPeIUTO  CTOJBKO  TOJHUIVIIOKMHA  (M30TOHMYHBI  pacTBOp C  IOJMCAXapuioM
MOJIUTIIFOKMHOM), YTO TeMaToKpHUT coctaBuil 30%? HopmanbHoe KOIMUYECTBO KPOBU NMPUHATH
3a 5 JI, HOpMaJIbHBIN MTOKa3aTeab reMaTokpura — 42%

3 HpI/I JJIUTCIIBHOM T'OJIOJAHUU Y HIOI[GI\/’I TOABJIAIOTCA TaK HAa3bIBACMBIC «T'OJIOOAHBIC) oreku? B
YEM IIpUYrHAa UX TTOSIBJICHHS ?

4 K paBHBIM 00BbMaM IEIbHOW KpOBH, Mmia3mbel U Mouu gobaeimsiu 0,1 M pactsop HCI. B
KaKylo MpOOHMPKY HPHUILIOCH OOJIbIIE BCEro JOOABUTh pEaKTHBA, YTOOBI OOHAPYKUTH CIABHUT
pH?
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IIpu criekTpasbHOM aHaJIM3€ reMOIJIOOMHA KPOBU YEJIOBEKAa YCTAHOBJIEHO, YTO ATOT YEJIOBEK
MOJBEPKEH OJTHOM M3 IIMPOKO PACIpOCTPAaHEHHBIX BPEIHBIX NMpUBbIYEK? Kakoil MMEHHO U
KaK 3TO yCTaHOBMJIN?

Y cTyneHTa, TPUHUMABIIETO BO BpeMsl CeCcCHU (EHAICTHMH C IENbI0  TOBBIMICHUS
TPYJIOCTIOCOOHOCTH, TOSBWINCH TPU3HAKU KHUCJIOPOAHOW emoctaToyHocTH. OnHaKo
KIIMHUYECKHU aHallu3 KPOBU MMOKAa3all, YTO YUCIIO IPUTPOLUTOB U TEMOTIIOOMH HAXOJUTCS B
npeneisax HOPMBI, CO CTOPOHBI CEpPACUHO-COCYIUCTOW CHCTEMbl HapylIeHHM HeT, a
KOJIMYECTBO KHUCIOpOAa B KpPOBU JOcTaTouyHO. KakoBa HCTHMHHAs MpPUYMHA THUIIOKCUU Y
CTYJIeHTa, €CJIM U3BECTHO, YTO (PEHALIETUH — CUIIbHBINA OKHCIUTENb?

VY cobaku mpou3BeNM YacTUYHOE TepeKaThe MOYeUHbIX apTepuil. Uepe3 HekoTopoe Bpems y
Hee B3sUIM MOPILHUI0 KPOBH W TEpeNnwmiu JIpyroi cobake. Kakoil mokasarens H3MEHUTCS Yy
BTOPOM COOAKH TOCIIE TepETUBAHUS?

[Ipyu ananuse KpoBHU OKa3aIOCh, YTO KOJMYECTBO SPUTPOIMTOB paBHO 3 MIJH B 1 MM®, HX
CpPEIHUI IHaMeTp COCTaBIsAET 8,2 MKM, a Y HEKOTOPBIX KJIETOK pa3Mmepsl 10 15 mxMm. Ilects
MecsleB Ha3al 001bHOH mepeHec omnepanuio. C yeM CBs3aHbl OOHAapYKEHHbIE U3MEHEHUS B
KpPOBH U KaK OHU Ha3bIBAIOTCS?

VY ©onbHOrO HapyIIeH Mpolece CBEepThIBaHUs KpoBu?JledeHne He AaBajio pe3yiabTaToB, MOKa
HE yJaloch BBICHHUTH, YTO IMALMEHT CTPaJacT TakkKe 3a00JeBaHUEM NEUCHH C HapyIICHHEM
xemyeoOpasoBanus. Ilocne mnposeneHuss >(QeKkTuBHON Tepanmuu STOro 3a0oJeBaHMA
BOCCTaHOBUJIOCh U HOpMaJibHOE cBepThiBaHue. [louemy?

KakoBbI IpUYMHBI HAPYIICHUsT CBEPTHIBAHUS KPOBH y CTPAJAIONINX AJKOTOJBHBIM IIUPPO30M
neueHu?

B xupypruueckyro KIMHHMKY MOCTyHHJ OOJbHOH. Bpau mpenmnosnaraer Haaudue OCTPOTO
BOCIAJICHUs1 4epBEOOPa3HOro OTPOCTKA. MOKHO JIM C MOMOLIbIO aHaIM3a KPOBU MOATBEPANUTH
VI OIPOBEPTHYTH 3TO MPEATION0KEHHE?

KosmdyecTBO 3pUTPOLIMTOB y YelnoBeka B TEUEHHE psfa JieT Kojebaaock okoio 4,8 MiH B 1
MM, TTocie mepeceeH s B APyTyio MECTHOCTb YHCIIO SPUTPOLIUTOB B KPOBH YBETHUHIOCH 10
6,5vmu B 1 Mv°. B KaKy}0 MECTHOCTb Ilepeexa 4eloBeK?

Kakas rpynma kpoBu y OOJIBHOTO, €CIM arrIIOTHHAIMS €r0 SPUTPOLMTOB NPOH30LUIA B
crangaptHbIX ceiBopoTKax O(1), A(I1), B(III) rpymnm?

KpoBb oTIla pesyc-mosioKuTeNbHass, MaTepH pe3yc-oTpuliaTenbHas. [lepBas OepeMeHHOCTb.
CymiecTByeT 1M OINACHOCTh pe3yCc-KOH(UIMKTa MaTepu M IUI0Ja, €CIM IUIOA pe3yc-
OTpUIATEIbHbBIN?

Myx u xenHa umeror kpoBb O(I) m AB(IV) coorBerctBeHHO. B 1emne mo ycraHoBIeHHIO
OTIIOBCTBA peOeHKa 00a YTBEpIKIAIOT, YTO ITOT PEOCHOK HE SBISETCS WX CHIHOM, TaK KaK y
Hero A(Il) rpynma kpoBu, a BOT AeBOUKYy ¢ rpynmoi kpoBu AB(IV) oHHM TOTOBBI NMPU3HATH
cBoeil. Bamm kommenTapun?

Onpenenure yaapHelii 00beM cepiia, €Clid U3BECTHO, YTO MUHYTHBIN 00BbeM paBeH 8 11, a
paccrosinue RR na OKI" 0,6 c.

MunyTHBII 00beM paBeH 7500 mil. ApTepro-BeHO3HAas pa3HULA 0 KUCIOPOLy cOCTaBisieT 8%.
Ckonbko O; MOrjiomaeT OpraHu3M B TAKUX yCIOBUSX 3a 1 yac?

MemOpaHHBIN TTOTEHIMAT TeHCMENKEepHOH KiIeTKH cepana cHusmics Ha 20 MB. Kak 3To mosnusier
Ha 4acTOTy T'€Hepaly aBTOMaTUYECKUX UMITYJIbcoB U Ha YCC?
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Br13BaH skcTpakapauanbHbii pedaekc. [Ipu 3ToM B KileTkax MHOKapa BOSHHUKIIA
runepnospusanus. Kakoi a¢depeHTHbIi HEpB AeicTBOBAT HA cepare?

Kax nsmenurcs cootnomenue 3yomoB DKI' B cTaHAapTHBIX OTBEICHUSIX TTPU TUIIEPTPOPUHN
mpaBoro xenyaodka. Kak Bbl cuutaeTe —4eM 00yCIIOBIIEHA BBICOKAsI PACIIPOCTPAHEHHOCTh
runepTpouu MpaBoro Kenyaouka y sKUTeseil BBICOKOTOpbs?

B Kkakyro CTauio [HKJIa MOKET OCTAHOBHUTHCS CEP/IIIC PU PE3KOM YKOPOUCHUH CTaIUH
abcomoTHOH pedpakrepHOCTH. [10006HBIM OeticmBuem 001adaem 510 HeKOMopbIX epubos.

Kak u3MeHUTCs 4acToTa COKpaIIeHUH cepAama co0aKu, eCu JTUIIUTh €ro IKCTpaKapIualbHON
VHHEpPBALUN?

VY JKUBOTHOTO Iepepe3anbl Oy KIa0IIKe 1 CUMIATUYECKHE HEPBBI, AYIINE K CEPALLY.
Beno3nblil npuTok KpoBu yBenuuwmics B 1,5 paza. i3MeHutcs i1u B 3ToM ciiydae padoTta cepaua u
noyemy?

JlaBneHue B COHHOM apTepuu cobaku ymano Ha 15 MM pr.cT.. Kakue n3MeHeHus B cepieuHOi
ACATCIIBHOCTU CICAYCT OXKXKUIAATh U HO‘-IeMy?

Y GosbHOTO HavaCa MPUCTYT Taxukapaun. [lox pykoit HeT HEOOXOIUMBIX JIeKapcTB. UTO MOXKHO
HPEANPUHATH, YTOOBI IPEKPATUTh NPUCTYIL. (Ucnoab3ylime c80uU 3HAHUA 06 IKCMPAKAPOUATbHBIX
pedghnexcax)

Cpennee aprepuasibHOe AaBiaeHue paBHO 100 MM pT.cT. PaccunTtaiite BeIMUUHY CONPOTUBIICHUS
cocynuctoit cucremsl, ecian YCC paBHa 70 B MUH, a yAapHBIH 00beM cepana — 75 mil.

Jasnenue B kanwusipe paBHo 20 MM pT.cT.. Kakas gacte 1aBiaeHus, COOOIMIEHHOTO aopTe
CEepLEeM 3aTpaTUIach Ha MIPEOI0JIEHUE CONPOTUBIIEHUS COCYIOB IO KallWIIsApa, eciau oluiee
COIIPOTHUBJIEHUE COCYAMCTON CETH PaBHO 37 MM pT.cT./K.CeK., a MUHYTHBII 00beM KpPOBH — 5 II.

Uemy paBHaA TuHEHHAas CKOPOCTh JABMKEHUSI KpOBU B cocyie nuamerpom 0,3 oM, ecnu 3a 1 cek
yepes Hero npoxoauT 500 M1 KpoBH.

Kak u3aMeHuTCcsa CKOpOCTh MyJIbCOBOM BOJHBI MPHU CTAPEHUHN YeIOBEKa?

Jlerkne paccmaTpHBarOT Kak J€mo KPOBH, XOTh U HE OCHOBHOE. [Ipennonoxure kakoBa JOKHA
OBITh CKOPOCTb PACIIPOCTPAHEHHUS ITYJILCOBOM BOJIHBI B COCY1aX JIETKUX.

UYenoBek HaXOIUTCS B 3aTOHYBIIEH MOJIBOJHOM JIOAKE YK€ HECKOJIbKO 4acoB. CUCTEMBI
xu3HeoOecneueHus pa3pyuieHsl. Kakue uamMenenust paboThl cepiia U apTepUuaIbHOTO JAaBIICHUS
Pa3BUBAIOTCS Y MOABOIHUKA.

Cnupometpust nokaszana, uro KEJI = 3800 mu, uz vux PO Bgoxa cocrasnser 1700 mi, a PO
Bb110Xa — 1500 M. CkoabKO BO3AyXa MOCTYNHT y 3TOTO YEJIOBEKA B AJIbBEOJIBI 32 | MUHYTY, €CIIH
3a 3TO BpeMsi OH caenan 18 apIXaTeIbHbIX TBUKEHUMN.

YenoBeky HEOOXOIMMO TPOWTH TO JOHY BoJoeMa. B Takoill CHUTyallMH, €CIId OTCYTCTBYIOT
CHeIHUAlIbHbIE TMPUCTIOCOONIEHUS, IBIIAT 4Yepe3 TPYOKy, KOHEI KOTOPOW BBIXOAUT M3 BOJBI.
Nmerotcst Tpu TpyOkum. J[nuHa kaxmoit 1 M, a BHyTpeHHU AuamMeTp cooTBeTcTBeHHO 68, 30m 5
mM. Kakyto TpyOKy sydiie ncrnoiabp30BaTh?

Ha ra3zoo0MeH B JIETKMX U TKaHSAX BIMSIOT 5 ()aKTOPOB: TPAJMEHT HANpPSIKEHUS Ta30B B KPOBU U
TKaHsAX, KodhdumumeHT auddy3un, COCTOSHHE MEeMOpaH, uYepe3 KOTOphIe MPOXOIAT Tasbl,
wiomanapb auddys3uu, paccTosiHAe, KOTOPOE TOJDKHBI MPONUTH MOJIEKYJbl ra3oB npu auddysuu.
Kakoii u3 3tux (hakTOpoB UTpaeT BEAYyIIyIO POJIb MPU M3MEHEHHSIX I'a3000MEHA B CIICAYIONIUX
cuTyanusx: 1)  yBelMYCHHME  KOJIMYECTBA  JCHCTBYIOIIMX  KaNWUIIPOB  2)JIbIXaHHE
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TUIIEPOKCHUYECKON CMeChiO 3) OTEeK JeTkuX 4) u3MEHEHHE CBOMCTB MOJICKYJI Ta3a S) 3a00JieBaHKe
O0epuitro3oM (orpy0OJieHre TKaHU aJIbBEOIT).

VY AByX IOAEH JIETKHE XOPOLIO BEHTHIMPYIOTCS, OHAKO MHTEHCUBHOCTh Ta3000MEHA pa3jIndHa.
B yem npuunna sTOro0?

VY TPBIBYHOB — JIYTOBBIX CO0A4YEeK CPOJICTBO reMOTJIO0MHA K KHCIOPOAY TaKOE€ e BBICOKOE KaK y
’KMBOTHBIX, OOMTAIONINX B TOpaX, HO JIYTOBbIE COOAYKH XUBYT Ha paBHHHE. [Ipeamonoxure Ha
OCHOBAaHHMH COOOIIEHHBIX B 3amade OHMOXHMHYECKHX OCOOEHHOCTEM — KAaKOBBI OCOOEHHOCTH
00pa3a )KU3HHU ITUX TPHI3YHOB?

VY ouYeHb MENKHX KHUBOTHBIX T€MOTJIOOMH UMEET TOHMKEHHOE CPOJICTBO K KHCIIOPOIY, U KpUBast
JUCCOLIMAIIMU OKCUTEMOTIIO0NHA CIBUHYTA BIpaBo. OOBsICHUTE — ToYemy?

B kpoBb XMBOTHOMY BBEICH Npemnapar, OJIOKHpyromuil neiictBue kapOoaHruapasbl. Kakwue
HapyIIeHUs B MpoIecce ra3000MeHa Mpou30uayT ?

Uemy paBHO (UIBTpAllMOHHOE [aBlEHWE B KamWuigpaX MAaIbIIUTHEBA KIyOOYKa, €CIu
ruapocTaTudeckoe nasieHue B kamepe llymmstackoro 36 mm pr.ct.. KoHmenTpamusi Oenka B
IU1a3Me KPOBU U apTEpPHAIIbHOE JAaBJICHHE COOTBETCTBYIOT HOPMAJIbHBIM I1OKA3aTEIsIM.

Yenosek cwen OyTepOpot ¢ macinoM. [Ipocneante, kak OyAayT U3MEHATHCS MPUHATHIE MPOTYKTHI
10 XOly NPOJBHKEHUS MX IO MUALICBAPUTEIBHOMY TPAKTY.

Byner nu BcachIBaThCs B KAIIEYHUKE IIFOKO3a, €CJIA €€ KOHIIEHTpanus B iazMe kposu 100 mr%,
a B mpocBeTe KUIKKU — 20 Mr%.

Ouenouynoe cpeacrso 6. Bonpockl it MOATOTOBKHA K MHAMBHIAYAJIbHOMY €00€CeI0OBAHUIO NPHU
JOIyCKe M 3amluTe JadopaTopHbIX padoT. Bonmpocsl k ceMuHapam.

Tema 1. ®usuosiorus kiaeTku. MeMOpaHHbINH NOTEHIMAJ U Nepeiavya CUTHAJIOB BO30yIMMbIMHU

KJIETKAMHU

1. MemMOpaHHBII MOTEHIIMAN KIETOK >KUBOTHBIX. MeToabl peructpanuu. l[Ipupoma meMOpaHHOTO
MOTEHITHAA.

2. MexaHu3Mbl TeHepaluu MEeMOpaHHOTO mMoTeHIMana. VOHHBIA TpPaHCHOPT: HMOHHBIC KaHAJbI
(BOpOTHBIE MeXaHH3MBI Ha mpuMmepe Na'-kanama) u Hacochl (Na,K-macoc). Pomb HOHHOTO
TPaAHCIIOPTa B AJIEKTPUUECKON MONSIPU3ALINY MJ1a3MaTH4Yeckoil MeMOpaHbl. YpaBHeHus HepucTa u
I'omsmana.

3. Bos30Oyaumble kieTkd. JIBa COCTOSHUST MEMOpPaHHOTO MOTEHIMana B BO30YIMMBIX KIETKaX:
MOTEHITMAN TTOKOS U MOTEHIMaN aeicTBusi. CBOWCTBA MOTEHIIUANA ACHCTBUS.

4. HonHble MeXaHU3MBI reHepanuu notennuana neicteus (I1J1).

5. Bos3byaumocts. M3MeHeHue 3neKTpoBO30yAMMOCTH Tipu pa3BepTbiBaHuu I/l (moHATHS
pedpakTepHOCTb, TaOUITBLHOCTD)

6. PacrmpoctpaHeHue noTeHIyana JeUCTBUSL.

Tema 2. 33KOHOMepHOCTI/I Opraumsanuu u CBOMCTBA HEPBHBLIX HEHTPOB

1.
2.

HepBHast cuctema Kak OCHOBHAsi PETyNsATOpHas cuctema opranusma. OcoOEHHOCTH HEpPBHOM
peryJsiLuH.

Kierounoe crpoenne HepBHOU cuctembl. Heliponsl. Heitpormnust.

Hepsneiit umnynbsc. PactipocTpanenue noreHuyana J1eiCTBUs MO0 MUEITUHU3UPOBAHHBIM HEPBHBIM
BOJIOKHAM.

MesxkieTouHas iepeiada HEpBHOTO UMITyJbca. Kiaccnpukanum cHHarcoB.



6. Mexanu3M pabOTH XUMUYECKOTO Bo30Oyknatomero cuHarca. Coricta BIICII. Bunbl cymmariuu

7. Mexaau3M paboThl XuMuueckoro Topmo3noro cunarca. TTICTI.

8. CBolicTBa CMHANITHYECKOW Mepeaayn

9. OO6mme mpencraBiaeHusi 00 opraHu3anuu W (QYHKIIMOHUPOBAHWUU HEPBHOTO IieHTpa. Peduekc B
KAa4eCTBE DJIEMEHTAPHOM €IMHHULIBI HEPBHOM PETYJIALIUH.

10. DneMeHTapHBIE HEUPOHHBIE CETH B CTPYKTYpPE HEPBHOTO IEHTPA U KOOPAWHALIUSA PEPICKTOPHOU
JIeATEIbHOCTH.

Tema 3. Pu3uoa0rusg MpIeyHo TKaHU. OCHOBBI OHOMEXaHUKH

[

VYapTpacTpyKTypa CKEJIETHON MBIIIIIBI.

2 MexaHu3M MBIIIEYHOTO COKpalleHHus. Teopus CKOJB3AIMX HUTEH. OIEKTPOMEXaHHYECKOe
COIIPSKCHHUE.

3 DHepreTHKa MBIIIEYHOTO COKpAIIEHUA. BhICTphIe ¥ MeJIEHHBIE MBIILIEYHbIE BOJIOKHA

4 HWunepBanus meimil. ToHndeckue U ¢a3Hble BOJIOKHA. J[BUTaTenbHAs €IUHULIA.

5 PexuMbl 1 BUIBI MBIIEYHOTO COKPALLICHUS

6 ®akTopsl, BIHUAIOIIKE HA CUITy MBIIIEYHOTO COKPAILCHUS.

7 HepBHblif KOHTPOJL JOKOMOUMH. OOwmMIA TUIaH OpraHu3auud U (QYHKIHOHUPOBAHUS

I[BPIF&TCJ'IBHOﬁ CHUCTEMBI MO3ra.

Tembl 4 CeHncopHble cucTeMbl. O0IIHEe NMPUHIMIIBI KOAMPOBAHUS MH(OPMAIUU B CEHCOPHBIX
KaHaJIaX. AHATOMO-()M3M0JI0THYEeCKHE OCHOBBI 3PeHMs

[

3HaveHHE W OOIIHI MJIaH CTPOCHHSI CCHCOPHOM CUCTEMBI

OO0mme 3aKOHOMEPHOCTH (YHKIIMOHHPOBAaHUS penentopoB. [‘eHepauuss BO30OYXKACHUS B
peuenTopax, agantanus. [IpocTsie 1 HEOJHOPOAHbIE, NEPEKPBIBAIOLINECS PELEITUBHBIE MOJIS.

3. OOuwmii naH CTPOCHUS 3PUTEIBHOM CEHCOPHOI cucTeMbl. OCHOBHBIEC NTOKA3aTEIH 3PEHHSL.

4. Onruueckas cuctema riaza. DopmupoBanre H300paKeHUs HA CETYATKE.
5.

5.

N

Bocnpusitue u 06paboTka CUTHAJIOB CETYATKOM.
1. Knerounoe ctpoenue ceryaTku. P@OTOXMUMHYECKAs PEAKIUsi U TEeHEPATOPHBIA MMOTEHIMAT
dotoperenropa.
5.2. PeuentuBHBIE MO CETYATKU.
6. LlenTpanbHas 00pabOTKa 3pUTEIbHBIX CUTHAJIOB.
7. Teopuu UBETOBOTO 3PEHUS.

Tema S HepBHasi M HEHPOIHAOKPHHHAA PEryaslus BUCHEPAIbHBIX (DYHKIUH

1

2 Beicumme UEHTpbl AaBTOHOMHOM  HEPBHOW  pEryysiiud. AHaTOMUYECKash  JIOKalu3alus,
OMOXUMHUYECKUE 0COOEHHOCTH, (byHKIMOHATBHOE 3HauYCHHE CUMIIaTHYECKOTO,
[apacUMIIaTUYECKOI0 U METACUMIIATHYECKOT0 OTJEJI0B ABTOHOMHON HEPBHOM CUCTEMBI.
3HavyeHre SHJOKPUHHOHN peryysauui. AHATOMUYECKass M XUMHYECKas KIacCH(PHUKAIUU TOPMOHOB
OCHOBHBIE 3Tarbl peann3aluy FOPMOHAIBHOIO CUTHAJIA

KneTounsle MexaHU3MBbI JEMCTBHUSI TOPMOHOB.

®opMbl B3aMMOAECHCTBHUS HEPBHOU M SHAOKPUHHOM crucTeM. HelposHIOKpUHHAS perysius

[©) WV, TN SN O8)

Tema 6 BuyTpennss cpena. ®u3uoJ10rusi KpoBH

1. DOBomronusi BHYTpeHHEH cpenbl opranu3ma. lIpeacraBimenne o romeoctase. KpoBp Kak
KOMIIOHEHTa BHYTPEHHEH Cpebl.
2. Kposb kak pusnosiorndeckas cucteMa u ee QyHKIHH.
3. OObeM u coctaB KpoBU. DUBNKO-XUMHUECKUE CBOMCTBA KPOBU
1. Tlpupona u 3HaYE€HHME OHKOTHUYECKOTO TABJICHUS
2. Bydepnblie cucteMbl KpOBH
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[{uTomornyeckue W  OMOXUMHYECKHE OCOOCHHOCTH JPUTPOIMTOB B CBA3M C  UX
KHCJIOPOJATPAHCTIOPTHOM (hyHKITHEH.

XUMHUYECKOE CTPOCHHE W KHCIOPOATpAHCIOpTHAs (yHKus remorinobuHa. I[IpowsBomHbIe
reMorjo0nHa, UX CTICKTPaIbHBINA aHATIN3. AHEMUH.

OcTaHOBKa KPOBOTEUCHUS U CBEPTHIBAHUE KPOBU

Tune! nefikonutoB. Ux mopdo-dyHkmonansabie ocodeHHocTH. JlelikonurapHas Gopmya.
KpoBeTBOpeHUE 1 €ro peryisius.

['pynmsl kpoBw.

Tema 7 AHaTOMuUS cepAeYHO-COCYIMCTOH cucTeMbl PU3NOIOTUS cepAedHOM 1esiTeIbHOCTH

1.
2.
2.1.

2.2.

2.3.

24.
3.

4.
3.

AHaTroMuuecKre 0COOEHHOCTH cepia

CBoiicTBa MUOKap/a.
Aptomatus. llpencraBneHus o neificmekepax. Y3ibl aBTOMaTHM. VICTMHHBIE M JIaTEHTHbBIE
neiicmekepsl. ['paareHT aBToMaTuu.
Boz0ynumocts. OcCOOCHHOCTH TMOTEHIMANa JACWCTBHS B  MHOKApAHOIUTaX. 3HAYCHUE
MIPOJIOJDKUTEIILHON CTaauKu abCOMIOTHON pedpakTepHOCTH. BnmsiHue Kanmus Ha BO30YIUMOCTh
cepala
[TpoBogumocTs. OCOOEHHOCTH MEXKIIETOYHBIX KOHTAaKTOB B cepaue. [IpoBoasmias cucrema
cepaua
Oco0eHHOCTH ANEKTPOMEXAHUYECKOTO CONPSKEHUS B CEPILE

Mexannueckast pabora cepaua. Cepueunsiii uki. V3MeHeHHe TaBIeHUS B MOJIOCTIX Ceplia Ha

Pa3HBIX CTAIUAX CEPAECUYHOTO LUKJIIA

OCHOBHbIE TIOKA3aTeNId CEPACUHON JAEATEIHHOCTH.

HepBHO-ryMopasibHast peryJisnms CepAeYHON 1eATEIbHOCTH.

Tema 8 ®usznonorus KpoBoodOpaleHust

1. OcHoBHBIE (aKTOPBI, BIUSAIOIMIME Ha CKOPOCTh KpOBOTOKAa. (CHOBHOE YpaBHEHHE
IreMOIHAMUKH.

2. DOyHKIMOHAIBHBIE TUIIBI COCYJIOB U OCOOEHHOCTH KPOBOTOKA B A0PTE U KPYIHBIX apTepusix, B
apTepuoiax, B Kallnuisipax, B BEHaX.

3. PernoHapHblil ypOBEHb PETYIISALIMN KPOBOTOKA

4. ABTOHOMHBIE MEXaHU3MBI PETYJISIIIUN CHCTEMHOTO KPOBOOOpAIIEHHUS

5. PeHMH-aHTMOTEH3MHOBAs CHCTEMA PETYJIALUN apTEPUAIBHOTO NaBICHUS

6. MexaHu3MBbI PeryJsiuu o0beMa UPKYJINPYIOIed KPOBU

Tema 9 JIpixaHue 1 JHeProooMeH

Cranuu razonepeHoca B OpraHu3Me

MexaHn3Mbl JIETOYHOM BEHTUIANUHN J{pIXaTenbHbIe TBUKCHUS

Jlerounsle eMKOCTH B 0OBEMEI

PecninparopHoe conpoTuBiieHne

MexaHn3MbI Ta3000MeHa B JIETKHUX

TpancnopT ra3oB KpOBBIO

Perynsiuus nerounoi BeHTwisiuMu. HelipoHHbIE MOMYJIALMY ABIXaTEIBHOTO HEHTPA
OO61mas cxema SHEProoOMeHa KJIETOK )KMBOTHBIX

KIIJ] mpeBpalieHuii 3JHEPTUM y TOMOHOTEPMOB.

Metoabl U3MepeHuss U OCHOBHBIE MapaMeTphl dIHEProoOMeHa. BiusHue TUPEOUTHBIX TOPMOHOB
Ha YHEPTrOOOMEH.

TerutoBoii OaaHc M PEryJIsAIUs TEMIICPATyPhl TeIa

Bypast s)xupoBas TkaHb Kak OCHOBHOM 3()(heKTOp TePMOPETYISTOPHOTO TEPMOTECHE3a

Tembl 10-12 ®usnosiorus nuiieBapeHus, Bbiaeaennsi. Meradom3m

1.
2.

CyluIHOCTb Y TUIIBI TUIIEBAPEHUSI.
MotopHas nesTeIbHOCTh MUIIEBAPUTEIBHOTO TPAKTa U €€ PETYJIISALH.
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Cexpenusi B pa3HBIX OTAeaX MUIIEBAPUTEILHOTO TPAKTA M €€ PeryJIsiusl.

BcacsiBanue.

Crienuanu3upoBaHHBIA OpPTaH BBIACICHUS — MOYKU. HedpoH kak CTpyKTypHO-(DYHKIMOHATBHAS
€IMHULIA TTOYKH.

[Toueunslit KPOBOTOK U ero peryssinus. KiyboukoBasi puibTparms.

PeabcopOuus u cekpenus B KaHaJIbIIax.

OcmoTHuecKoe pa3BeIeHue U KOHIICHTPUPOBAHUE MOYH.

BnusiHue ropMOHOB Ha TPAHCIIOPT MOHOB U peadCcopOLINIO BOJbI B KaHAJbIAX.

10. O61mas cxema MeTaboJIMYECKUX MPOLIECCOB B KIETKE KUBOTHBIX

11. OOure npuHIMUIBI U MEXaHU3MbI TOMEOCTaTUPOBAHUSI OCHOBHBIX METa00IUTOB B KPOBU

12. VraeBoaublii oOMeH. buonoruyeckas posb yrieBoJOB, OCHOBHBIE META0OIMYECKHE ITyTH.
HeliposnaokpuHHas peryssiius ypoBHsI ITIOKO3bI B KPOBU

13. Hapymienus yriaeBogHoro oomena. CaxapHblii tuader

14. Jlunuanaeiii oomeH. TpancropTHbIE (OPMBI TUTUIOB B KPOBH

15. DuepropesepBupyromas GyHKIUS )KUPOBOU TKaHU. HelpodHIOKpHUHHAS PETYIISIIHS TUTIOTU3a
u gunoreHesa. OxupeHue

16. Atepocknepos. Ilarorenes

17. Azotucterii oOMeH. OCHOBHBIE META0OIUYECKUE My TH. A30TUCTBINA OanaHC

18. ®usnonorus nuranud. Teopus Ilokposckoro. Teopus Yronesa

Tema 13 UMMyHHasi cucTeMa OpraHu3ma

1

V)]

OyHKIIMK UMMYHHOU cucTeMbl. UMmyHuTeT. Buabl anturenoB. KileTku v opranbl UMMYHHOH
cucteMbl. UmmyHHbIH oTBeT. LluTokunsl. Knaccudukarms.

Cragnyn IMMYHHOTO OTBETA.

AHTUTEHIIpe3eHTUpytonme KieTku. [Iporeccunr antureHa Ponb OENKOB TTaBHOTO KOMILIEKCA
TUCTOCOBMECTUMOCTH B MPE3EHTAIIMU aHTUTeHA TUM(OIUTAM.

Kiterounslii 1 TyMOpanbHBIA TUIIBI UMMYHHOTO OTBETA.

['ymopanbHBIE MMMYHHBIM OTBET. AHTUTeH3aBUcHUMas auddepeHimpoBka B mmum¢onuTos:
KJIETKA UMMYHOJIOTUYECKOW MaMATH U IJIa3MaTU4YecKue KIeTKu. IMMyHOTIOOYITUHBI, CTPYKTYpa

H pOJIb B p€ain3dalliuii UMMYHHOI'O OTBETA.
Craaus aIMMHUHALIIN aHTUTeHA.

VMMyHOHEHPOIHIOKPUHHBIE B3aUMOIECHCTBHS.

Tema 20 OcHOBBI HEHPOGU3NOTOTNH NOBEACHHS

N —

OO0mrme mpeacTaBIeHHs O HACIECTBEHHO 3aKPEIUICHHBIX U IPHOOPETEHHBIX (hOpMaxX MOBEICHHUS.
HeacconmatuBHOe 00IMraTHOE CTUMYJI3aBUCUMOE HaydeHUe (BHJIbl, BO3MOKHBIE CHHANTUYECKHE
MEXaHU3Mbl CEHCUOUITN3ALUU U IPUBBIKAHUS).

AccouuaTuBHOE (bakyIbTaTUBHOE s pexT3aBucumMoe Hay4eHue (3aKOHOMEpPHOCTH
YCIIOBHOPE(DICKTOPHOU JIEATEITHBHOCTH )

KoruuTtnBHOEe HayueHue (MoBeneHHE, HampasisieMoe oOpa3om). JlekimapaTUBHAs MaMATh. JTallbl
(GopMHpOBaHUS DHTPAMMBI JEKIAPATUBHOW mMaMmsATH. Poilb THIIIOKamma B KOHCOJIHIAIMH W
aKTyaJIM3allu SHIPaMM.

BepositHOCcTHOE TporHO3MpOBaHWe. Poib mepeaHeacconnaTHBHBIX 30H KOPBI. ApPXUTEKTOHHKA
LeJIEHANPABIEHHOTO TOBEICHUECKOTO aKTa.

Tema 21 AnaTomust 1 @PU3M0JIOTHA PeNPOAYKIMHU

OCHOBBI aHATOMHH PETIPOTYKTUBHON CHCTEMBI YEJIOBEKA

[TonoBsie peduieKchl MY>KYUH U KEHIIUH

HetiposHnokprHHas peryssiuus pernpoayKTUBHOM PYHKIIUN y MY>KIUH
HeliposHaokpuHHas perymsius MoJ0BOro IUKIa Y )KESHIUH
duznonorus 6epeMeHHOCTH

OU3NONIOTHS JTAKTALIMH

A o e



Ounenounoe cpencrso 7. IlepeyeHs Tem coo01IeHHI IO pa3HbIM pasaeam Gpuznoaoruu
DJIEKTPUYECKUI CUHATIC

MeToap1 U3ydeHHs MIEIEeBBIX KOHTAKTOB

Tuns! xonuHepruueckux cuHarncos B [THC

JohamuHepruieckre CHHAICHI

I'moramarepruueckue cunancel. NMDA u AMPA penentopsl

["AMK B kadecTBe HEHPOTPAHCMUTTEPA

I'muiuH B KauecTBE TPAaHCMUTTEPA

Hetipormus u rematosHnedannaeckuii 6apbep

Crnenmdudeckre OEIKN CKEJIETHON MBIIIIIBI: TATHH U HEOYTUH

AHatomust 1 (HU3HOIOTHS BKyCa

AnaTomus 1 (PU3HOIIOTUS OOOHSHHUS

AHaromust 1 pu3HOIOTHS ClTyXa

AHatomus 1 HU3NOJIOTHS BECTUOYIIIPHOTO armapara

Ou3MONIOTHS BHYTPUMBIIIEYHOTO PELeNTopa

CyX0XUIIbHBIE PELENTOPHI 1 0JIbKH

BropuuHnble MecceHIKephl B 3pUTEIbHON TpaHCAyKLIUU

®dusunonorus 0OKIAAOYHBIX KIETOK ey aKa

DNeKTpUUYecKue MOTEHLIUAIIBI INIAAKONH MyCKYJIaTypbl KUIIIEYHHUKA

VYapTpacTpyKTypa IEYEHU U CUHTE3 KOMIIOHEHTOB JKEIUU

APUD kiieTkn %eiyA04HO-KUIIEYHOT O TPAKTa

DHIOKpUHHAS (PYHKITUS )KUPOBOU TKAHU

DBOJIOLUS SHOTEPMUHN

MonexysipHbI MeXaHU3M pa300IIeHUsT OKHCIUTEIBHOTO (POChOPHUINPOBAHUS U ABIXaHUS
MexaHu3M capKOJIUIUH-3aBUCHMOT0 TEPMOTeHe3a

Pazo6maroniue 6eaky B CUCTEMaX BHYTPUKICTOYHOW CUTHATIU3ALUU DYKAPUOT
®dwusunonorus TuOEpHALIUN

MexaHn3MBbl CEKpELIMY TOPMOHOB

PenienTopsl 1 BTOpUYHBIE MECCEHIKEPHI B MEXaHU3MaX JIEUCTBUS TOPMOHOB
dochOoNHO3UTHIHBIN Ty Th TIEPEIavu CUTHAJIA

Apaxu0HOBasl KUCIIOTA U €€ MPOIYKTHI: y4acTUE B MpOoIleccax BHYTPUKICTOYHON CUTHATTU3AIIUU
TUpPO3UHKUHA3BI U TUPO3UH(OChaTa3bI

I'yanunaruuknassas cuctema. CTpyKTYphl M CBOMCTBA I'yaHUJIATIIMKIIA3bI

Oxkcup a30Ta: CUHTE3, PETYJIALUS TPOAYKIHH, BHYTPUKIETOYHbIE MUIIIEHH

Mounookcua yriaepoza u ero (pu3noNIornueckas poib

CepoBosiopoJi, pepMEeHTHI CHHTE3a, MUILIEHH IEHCTBUS

CoBpeMeHHbIe MPeICTaBICHIs 00 MHUIMAIUN CEKPEIIMK TOHAI0TMOEPHHOB | ITOJIOBOM CO3PEBaHUU

AKTI/IBaIII/IOHHBIC CHCTEMBI MO3ra



Heiipoxumust cHa u 60ApCTBOBaHUS

IIpupoaHbIE HUKIIBI U OPTaHNU3M YEJIOBEKa

Ajnanranys 4eyoBeKa K )KapKoMy KIUMary

@u3noorus afanTauuu K CEBEPHBIM IIUPOTaM

PU3HOIOTrNYECKUE MEXaHU3MBI aJalITalluU K CPEHE U BBICOKOTOPBIO

®u3nonaorus 4eaoBeKa B YCJIOBHAX HEBECOMOCTH



3.3. AHaau3 pe3yJbTAaTOB 00y4eHHs U NMepeYyeHb KOPPEKTHPYWIIHX MEPONPHUATHI MO y4eOHOI

AUCIHHUIIJINHE

[locne okOHYAaHUS W3yYEHUS CTYACHTAMH Y4eOHOW IUCIMIUIMHBI 1O pe3yJbTaTaM ee
MIPENOIABAHUS €XKETOJHO OCYIIECTBIIFOTCS CIAEAYIOIINE MEPOIPUATHS:
aHaiM3 W 00paboTKa pe3yJbTaTOB MpPENoJaBaHUs AUCUUIUIMHBI U Pe3yJbTaTOB KOHTPOJEH

(MpOMeKyTOYHOTO U UTOTOBOTO);

1. BO3MOXXHOCTh TIEPECMOTpPa W BHECCHHE HW3MEHEHHWH B Yy4eOHbIE, METOIUYECKHE U

OpraHHu3allMOHHBIC (i)OpMLI N MCTOALI IpCTIOAaBaAHUA JUCHHUIIIIMHBI,

2. paccMOTPEHHE BO3MOYKHOCTEW BHECEHHUS IMOXKEIAHWW 3aKa34MKOB B COAEpKaHUE U

peanu3aluio U3y4eHus AUCHUILTUHBI CTyIeHTaMU (nopmens 3axazuuka);

3. dopMHpOBaHHE TEPEYHS PEKOMEHAAUUH U KOPPEKTUPYIOUIMX MEPONPUATHHA IS
ONTHUMU3ALMK TPEXCTOPOHHEIO0 B3aWMMOJCHUCTBHS MEXAY CTyACHTaMH, IIPENOJaBaTEeIsIMH U

MOTPeOUTESIMU BBIITYCKHUKOB 00pa3oBaTeabHO# nmpodeccrnonanbHoi mporpammsl (OI1IT);

4. PEKOMEHAAIUU U MCEPOIPUATUSA 110 COBCPIICHCTBOBAHUIO IPETIOAABAHUA U H3YUCHUA

JUCHUITIINHBI.



JIncT BHeceHUus N3MEHEeHU |

JlomonHeHus: U U3MEHEHUs B paboueil mporpamme aucuuruinasl Ha 2018/2019

y4eOHBIN TOJ

B paGouyro nporpaMmy JUCHMILUIMHBI BHOCSTCS CIEAYIOUINE U3MEHECHHUS:

Crcok repaTypbl OOHOBIIEH YYEOHBIMU U Y4€OHO-METOANYCCKUMU H3IaHUSIMH,
AJIIEKTPOHHBIMU  OOpa3oBaTeslbHbIMU  pecypcamu.  OOHOBIEH  MepeyeHb
COBPEMEHHBIX MPOo(eccuoHaIbHbIX 0a3 JaHHBIX U UHPOPMAIITMOHHBIX CIIPABOYHBIX
CUCTEM.

OOHOBIIEH MEepEUYEHb JIMIEH3MOHHOTO MPOrPAMMHOT0 00€CIIeUeHUSI.

B ¢onHx omeHOYHBIX CPENCTB BHECEHB M3MEHECHHSI B COOTBETCTBHUHU C IMPUKA30M
«O06 ytBepxknenuu I[lomoxenuss o (OHIE OIEHOYHBIX CPEACTB I TEKYIIETO
KOHTPOJISI YCIIEBA€MOCTH, TMPOMEKYTOYHOM ¢ MTOrOBOM (TOCYJapCTBEHHOU

uToropoit) arrecraruu» ot 28.04.2018 Ne 297 ()

PabGouast mporpamma mnepecMoTpeHa W ojoOpeHa Ha 3acefaHuu Kadeapbl

ouosioruu u skonorun 07.05.2018 r. mpoToxosn Ne 9

BHeceHHbIe U3MEHEHUS YTBEPKIALO:

A7
SaBeyrowmii kadeapoil Guonornu u skonorun L4777 E.M. Autunosa
J

Onobpeno HMCC (H) dakynbrera Ouonoruu, reorpapuu 1 XuMuu

ITporokos Ne 9 ot «13» utons 2018 r.

IIpencenarens HMCC (H) : Z‘FM 6/74,,5/’ A.C. biznenos



JIncT BHeceHUus N3MEHEeHU |

JlomonHeHust U u3MeHeHus padboueit mporpammsl Ha 2018/2019 yueOuslii ron

B pabouyro nmporpaMmy BHOCATCS CJIE€LYIOIINE U3MEHEHUS:
1. Ha turyneHoM umcre PIIJIT m ®OC wu3MeHEHO Ha3BaHHE BEIOMCTBEHHOMN
NPUHAUIEKHOCTH «MHUHUCTEPCTBO HAYKH U BBICHIETO OOpa30BaHMS» HAa OCHOBAHUU

npukKasa «o BHeceHMHM n3MmeHeHuil B cBeneHus o KITIY wmm. B.II. AcradgwseBa» ot
15.07.2018 Ne 457 ().



JInceT BHeceHUus N3MEHEeHU |

JlononHeHus: 1 U3MEHEeHUsI B paboueld mporpammbl aucuuiivabl Ha 2019/2020
y4eOHBIN TOJ
B pabouyto nmporpaMMy IHCHUIUIMHBI BHOCATCS CIEYIOIINE U3MEHEHHUS:
1 Croucok nuTeparypbl OOHOBJIEH YYeOHBIMH M Y4YEOHO-METOAMUYECKUMH H3AAHUSIMU,
AJIEKTPOHHBIMU 00pa3oBaTeNbHBIMU pecypcaMu. OOHOBIIEH NepeYeHb COBPEMEHHBIX
npodeccuoHanbHbIX 0a3 TaHHBIX U NH(POPMALMOHHBIX CITPABOYHBIX CHCTEM.

2 OOHOBIIEH TIEPEUCHB JTUIEH3MOHHOTO MTPOTPAMMHOTO 00ECTICYCHHUSI.

PabGouas mporpamMma mepecMoTpeHa W 0j00peHa Ha 3aceqaHuu Kadeapbl OMOJIOTHH,
xuMuM 1 skosiorud 15.05.2019 r. mporokost Ne 8

BHeceHHble U3MEHEHUS YTBEPKIAKO:

E.M. AatunoBa

24
3aBenyromuii kadeapor OMOJIOTUHU, XUMUU /"//4///7,
Y DKOJIOTUH /

Onobpeno HMCC (H) dakynbrera Ouoiorum, reorpapuu 1 XuMuu
ITporokois Ne 8 oT «23» mas 2019 1.

IIpencenarens HMCC (H) : Z} Lk / ?(l A.C. bimm3nenoB



4. YYEBHBIE PECYPCbI

4.1. KAPTA JIMTEPATYPHOI'O OBECIIEYEHUA JUCHUIIVINHbI

AHaToMus U (PU3HOJIOTHS YeJI0BEeKa

s ctynentoB OOII 44.03.01 «Ilexaroruyeckoe oopazoBanue» Hanpasiennocts (mpoguis) buosiorust mo 3aounoii gpopme o0yueHus

Mecrto Konuuectso
HaumenoBanue XPaHEHUS/3TEKTPOHHBIA | 3K3EMILISIPOB/TOUEK
azapec JIOCTyTIa
OcHOBHas THTEpaTypa
Kamkun, A. I'., Kucenesa U.C. Atnac no ¢usuonoruu. T. 1 - M. : [DOTAP-Meaua, 2013. - 408 c. U3, AHJI, AVJI 20
Opnos P.C. Hopmanbnas ¢usnonorus — M: I'D0 TAP — Menua, 2006. — 400 c. AVYJL, 43 46
Aramxansd H.A., Hupkun B.W. ®uzuonorus yenosexka — M: Menununckas kaura, H.Hosropoa: HIMA, 2003. — 450 ¢ AVIJI, 43 52
Domuna, E.B. ®usnonorus: n3dpanHbie JSKITHH : yaeOHoe mocodue as Oakanaspuara / E.B. ®omuna, A.Jl. Hoznpades ; YHUBepCUTETCKAS WHIuBH Ty TbHBIH
MunnctepcTBo 00pa3oBaHus U Hayku Poccuiickoit @enepanny, MOCKOBCKUI MeJarOrMYECKUil rOCyAapCTBEHHBIH oubmmoTeka HEOTPaHUYCHHBIN
yHHUBepcuTeT. - Mocksa : MIII'Y, 2017. - 172 c. [OnexTponHsIi pecypc]. - URL: ONLINE JOCTYIIL
http://biblioclub.ru/index.php?page=book&id=472086
Encykosa E.W. PykoBoacTBO kK 1a00paTOPHO-TIPAKTUIECKAM 3aHITHAM 10 (DU3HUOJIOTUH YEIIOBEKA W JKUBOTHBIX. — OBC KTI'TIY um. B.IL NaauBuyanbHbIN
Kpacnosipck:KI'TIY um. B.I1. Acradsesa. 2015. - 146 c. [Daexrponnsiii pecypce]. - URL: http://elib.kspu.ru/document/16345 ActadbeBa HEOTPaHWYECHHBIN
JIOCTYT
Kypenmaa M.M., Oxwurosa A.Il., Hukutuna A.A. Aratromus denoBeka [Tekcr] : yue0. s CTyI. BRICII. yueO. 3aBeACHHM / U3, AHJI, AVJI 10
Kypenuna M.M., Oxwurosa A.Il., Hukutuna A.A. - M. : BJIAJIOC, 2002. - 384 c.
ATIIac aHAaTOMHH YeJIOBeKa / . - 2-e u3[., A0I. U nepepad. - Mocksa : M3patensctBo «Pumon-Kmaccux», 2014. - 576 c. YHuBepcureTckas MNunuBuyanbHbIi
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4.2. Kapra MaTepuaJbHO-TeXHHYE€CKOM 0a3bl JMCUMILIHHBI KAHATOMHS U (PU3HOJIOTHS
YyeJI0BeKa» A5 CTYICHTOB OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl
Hanpasnenue noarorosku 44.03.01 Ilegarornueckoe oOpa3oBaHue, HaPaBICHHOCTH (TIPO(UIIH)
oOpasoBarenbHON TporpamMmbl buosorus mo 3a0uHoi#t opme 00yUueHus

Ayauropusi

Oo0opynoBanue
(HarisiAHbIe MOco0Ms, MaKeThl, MOJe/IH, 1a00opaTopHoe
o0opy1oBaHHe, KOMIILIOTEPbI, HHTEPAKTHBHBIE 10CKH, IPOEKTOPHI,
NporpamMMHoe odecrnedyeHue u ap.)

JUISL IPOBEJICHUS 3aHATUH JIEKIIMOHHOTO THUIIA, 3aHATHI CEMUHAPCKOT0 TUIIA, KypCOBOTO
MIPOEKTUPOBaHHUS (BBIIOJHEHUSI KypCOBBIX Pa0OT), IPYNIOBBIX U HHAWBUAYAIbHBIX KOHCYJIbTAIUH,
TEKYIIEr0 KOHTPOJIsl YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTeCTallu

r. KpacHosipck, yn. Anbl
JleGenesoi, 1.89,
aya. 1-502

Kommetotep-1mrt., mpoekrop-1mT., s3kpan-11mt., yuebHast rocka-1mr.,
3BYKOBasl aKyCTUUECKasl yCTaHOBKa- | IIT., HACTEHHAsI reorpauueckast
KapTa

Linux Mint — (CBob6oanas munen3us GPL)

r. Kpacnosipck, yi. Anst
JleGenesoi, 1.89,
ayn. 1-402

[IpoekTop-11T., 5Kpan- 1 mrT., yueOHas 10cKa-11IT., KOMITBIOTEp C
BBIXOJIOM B MHTEpHET- 1 IT., 3ByKOBas-aKyCTHUYEeCKas CUCTEMa-21IT.,
MH(GOPMALIMOHHBIE CTEH bl IO UCTOPUH Kadeapbl O0TaHUKU

Linux Mint — (CBob6oanas aunensust GPL)

r. Kpacnosipck, yi. Anst
Jlebenesoii, 1.89,
aya. 1-535

[Tpoektop-1miT., cucTeMHBIH OIOK- 11T, , SKpaH- 1 mIT., TAGIUIBI TTO
AHATOMHH YEJIOBEKA, MAKEThI MBIIII] YET0BEKa, MAKEThl OPTaHOB
YelIoBeKa, MaKeThI CKEJIeTa YeI0BEKa, BIAXKHBIE MpenapaThl

Linux Mint — (CBob6oanas munen3us GPL)

r. Kpacnosipck, yi. Anst
Jlebenesoii, 1.89,
ayna. 1-536

YyeOHast qocka- | 1IT., HHTEpaKTUBHAS JTOCKA C TIPOSKTOPOM+CUCTEMHBIN
0J10K- 1 1T., yueOHbBIE MaTEpPHAIIBI IO AHATOMUH YEJIOBEKA,
aneKkTpokapauorpad- 1 mr., mueBMoTaxoMeTp- 1 mr., ayauomerp-11ur.,
(hoTodeKTpOKOTOpUMETP- 1 IT., cClTpoMeTp- 1 1IIT., TOHOMETp- 1 TIIT., BECHI
ANEeKTPOHHBIE- | IIT., THOPMAITMOHHBIE TAOIHIIBI TIO 300JI0THH,
0OTaHMKE, aHATOMHUH ¥ (PU3HOJIOTUH

Linux Mint — (CBo6oanas sunen3us GPL)

ITomeneHNs 1JIsi CAMOCTOATEIBLHOM PadoThl 00YYAIOINXCS

r. KpacHosipck, yi. Anbl
Jlebenesoii, 1.89,
ayna. 1-105

KoMnbroTep- 15 wr., MOVY-5 mr.

IIpoepammmnoe obecneuenue: Microsoft® Windows® Home 10 Russian
OLP NL AcademicEdition Legalization GetGenuine (OEM nurien3us,
koHTpakT Ne Tr000058029 ot 27.11.2015);

Kaspersky Endpoint Security — JIum ceptuduxar NelB08-190415-
050007-883-951;

7-Zip - (CBobonnas nunensust GPL);

Adobe Acrobat Reader — (CBoOonHast TUTICH3US);

Google Chrome — (CBoOogHas TUTICH3NSA);

Mozilla Firefox — (CBoOogHAs TUIIECH3NS ),

LibreOftice — (CBoGoanas nunien3us GPL);

XnView — (CBoOOIHAS JTUTICH3US);

Java — (CBoOOIHAS TUIICH3USA);

VLC — (CBoOonHast TUIICH3HS).

I'apanrt - (norosop Ne KPC000772 ot 21.09.2018)

Koncynsrantllmtoc (morosop Ne 20087400211 ot 30.06.2016)
Hoyt6yx — 10 mr.:

IIpoepammmuoe obecneuenue.: Anbt O0pazoBanue 8 (mureH3us No
AAO0.0006.00, noroop Ne JIC 14-2017 ot 27.12.2017




