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1. MECTO JUCLIUIUIMHBI B CTPYKTYPE OFPA3OBATEJILHOM [TPOTPAMMBI

HucummuimHa «CeHcopHast (U3UOJOTHS» OTHOCHUTCS K MEIUKO-OMOJIOTHYECKUM HayKaM |
ABJIsIeTCS 0053aTENIbHOM MPAKTUKO-OPUEHTUPOBAHHON AUCHUININHON PO(PECCHOHATBHOIO OJI0Ka.

1.1. TpeGoBaHust K MpPEIBAPUTEIILHOW TOATOTOBKE OOYyYaromUXCs, MPEALIeCTBYIOMUE H
COIyTCTBYIOIIME IUCUUIUIMHBI, Ha KOTOPBIX OCHOBBIBAETCS W3Y4YCHHME JIaHHOM:
«Du3nonorusi yenoBeKka M KUBOTHBIX», «Mopdonorus HHC», «Heiipodusunomnorusn»,
«DU3M0I0TUSA CUHATICOBY..

1.2. IucuumimHbl, KypcoBble padOThI U TPAKTUKH, 11 KOTOPBIX OCBOCHUE JAHHOW TUCIIUTUTMHEI
HEo0X0IMMO Kak IpemecTByomee: «MosekymsipHas GU3HOI0Tus».

2. OIIMCAHME OUCHUITJIMHBI
2.1. O0mras XxapakTepucTUKa

HaumenoBanue nokasaress 3HaueHHUe MoKas3aress

HasBanue 06pa3oBaTeibHON MTPOTrpaMMBbI 06.04.01 buomnorust (Marucrepckas
nporpamma: @U3n0JI0rus 4eJI0BEKA U
YKMBOTHBIX)

Iudp 1 Ha3BaHHE B COOTBETCTBUHM C Y4EOHBIM IJIAHOM b1.B./IB 8 O6uenpodeccuonanbHblii
MOJ1YJIb

YacTth 00pa3zoBaTeabHOI NPOrpaMMbl Jucuumuinza Be1oopa

KonmuecTBO 3a4eTHBIX €IUHULL / BCETO YaCOB 2/70,2

2.2. PactipeiesieHne yacoB 1o popMaM U nepuoiaMm 00ydeHus

o OO6111ee KOJIMYECTBO YacOB
dopma 2 | 9
& g | nexkum- | mabopa- | mpakTu- CaMoCTOs- dopma
00y4eHus R 9 BCETO

8 | OHHBIX | TOPHBIX | YECKHX | TEIHHOW pabOTHI KOHTPOJIS
OvyHag 2 3 13 13 442 70,2 3K3aMEH
Ounasi, Bcero 2 3 13 13 44,2 70,2 9K3aMeH
Ouno- 2 4 4 64 72
3a04Has, JK3aMeH
BCETO

3. HEJIb AVMCHUTUIMHBI
®opMHUpOBaHUE Yy CTYJEHTOB OOIIe TeopeTHYecKOW KapTHHBI CTPYKTYPHOW OpraHM3aliu U
(YHKIIMOHMPOBAHUSI CEHCOPHBIX CHCTEM B IIEJIOM M OTICNIBHBIX €€ COCTaBJISIOIINX, MOHUMAaHUE
MEXaHU3MOB pabOThl CHUCTEM Ha YPOBHE BOCIPHSITHS CHTHala, €ro TPaHCAYyKLUWHU, Nepenadyu U
00paboTKHU B LICHTPAJIHLHON HEPBHOM CHCTEME.

4. KOMIIETEHIIMHY OBYYAIOILET'OCS, ®OPMUPYEMBIE B PE3VJIbTATE OCBOEHU A
KOMITIOHEHTA OBPA3OBATEJIBHOU ITPOT'PAMMBI, X NHIUKATOPBI U
IINTAHUPYEMBIE PE3VYJIBTATHI OBYUEHU

4.1 KoMreTeHIMU

B pesynbrare OCBOEHUS W3YyYCHUS IJUCIHUILUIMHBI y OOYYaromerocss JOJDKHBI  OBITh
c(hOpMHUPOBAHBI KOMIICTCHIINH:

ITK-6. CriocobeH MCIoNIb30BaTh aJeKBaTHBIC (DHU3MOIOTUIECKHE METOJBI JIJIsl UCCIICIOBAHMS H
aHaimm3a (YHKIMOHAJIBHOTO COCTOSIHUS OpPraHW3Ma 4eJOBEeKa B YCIOBHSIX JCHCTBUS Pa3IUYHBIX
(hakTOpOB Ha pa3HBIX YPOBHSIX OPTaHHU3AIMH M Pa3padaThIBaTh CPEJICTBA MOBBIMICHUS YCTOWIHBOCTH
OpraHu3sMa K JICHCTBHIO 3THX (aKTOPOB

4.2 'uaukaTopbl KOMIETSHITHIA:
[1K-6.1. 3naHue TEOpPETUIECKUX KOHIICTIIINI U aKTyalbHBIX MP00JIeM COBPEMEHHOW 3KOJIOTHH,
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UCTOPHUA W METOJOJIOTHH OWOJIOTHYECKUX HAyK, CpPaBHUTEIBbHOW (DU3MOIOTUU  KUBOTHBIX,
COBpPEMEHHBIX MpobIIeM OUONIOTHH U (PU3HOTOTHH

[1K-6.2. YMeHHe MpOBOAWTH aHAIN3 TEHICHIMHA Pa3BUTHA Pa3IMYHBIX OTpacield MeIHUKO-
OMOJIOTMYECKUX HAyK, OIpENeNATh TUMOTe3y, LEIHM U CTPaTeruu HCCIeNoBaHus; (GopMUpOBaTh
MH()OPMAIIMOHHO-PECYPCHYIO 0a3y HCCIEIOBAaHUS;, IUIAHUPOBaTh U PEAIN30BHIBATH IOJEBBIE H
nabopaTopHble  (U3MOJIOTMYECKHE, MEIUKO-OMOIOTHYeCKHe, SKOJIOTHYECKHE MHCCIEOBaHUS C
HCIIOJIb30BAHUEM COBPEMEHHBIX METOAMUECKHUX MOJX00B U CHEIHATIM3UPOBAHHOIO 000pYA0BaHUs

4.3.Pe3ynbTaThl 00y4eHHS

[IK-6.1.1 — 3Haer TeopeTHYECKHME OCOOCHHOCTH (YHKIMOHUPOBAHUS CTPYKTYpPHBIX
KOMIIOHEHTOB CEHCOPHBIX CUCTEM

[1K-6.1.2 — 3HaeT Ha3HA4YE€HHE U OCOOCHHOCTH JKCIUTyaTallid MpUOOPOB AJST UCCIEIOBAHUS
(GYHKIHMI CEHCOPHBIX CHCTEM

[1K-6.1.3 —YMmeer opraHu30BbIBaTh UCCIIEIOBAHUS (DYHKIIMOHAIBHONW AKTUBHOCTH CEHCOPHBIX
CHCTEM B COOTBETCTBHH C IIOCTABIICHHBIMH 33]]a9aMH

[1K-6.1.4 —YMmeeT opraHM30BbIBaTh UCCIIENOBAHUS (DYHKIIMOHAIBHONW AKTUBHOCTH CEHCOPHBIX
CHCTEM B COOTBETCTBHHU C TPEOOBAHUSAMHU TEXHUKHU 0€30TTaCHOCTH

[1K-6.2.1 — 3HaeT pe3ynbTaThl COBPEMEHHBIX HCCIIeI0BaHUN B 001aCTH (PU3HOJIOTUN CEHCOPHBIX
CHCTEM

[1K-6.2.2 — 3naeT Ha3HaueHUe IPUOOPOB I HCCIeI0BaHUs B 001aCTH (PU3HOJIOTUN CEHCOPHBIX
CHCTEM

[1K-6.2.3 — YMeeT onpenenuts COOTBETCTBYIOIINE METOJUKH, HEOOXOIUMBIE ISl JOCTHXKEHUS
NN TIPY MCCIIeIOBAaHUN (PU3UOTIOTHH CEHCOPHBIX CHCTEM

5. IPOTPAMMA JUCHUITJINHBI

HasBaHue TeMbl ‘ Kpatkoe conepkaHue TeMbl
Paznen 1. O6mme noHsTHs 00 aHAIM3ATOPAX
Tema 1. O6mue cBoiictBa | [lpuHIMIBI  CTPYKTYpHOM  oOpraHM3auuu ¥ (QyHKIMOHHUPOBAHHUS
CEHCOPHBIX CUCTEM CEHCOpHBIX cHucTeM. Kilaccudukaiy CeHCOpHBIX CHUCTeM. BHemiHue
CEHCOpPHBIE CUCTEMBbl. BHyTpeHHHME CeHCOpHbIe cUCTeMBbL. lIpuHIMMIBI
OpraHM3allil CEHCOpPHBIX cHUcTeM. IIpHMHIMII MHOIOKAaHAIBHOCTH U
MHOT'OYPOBHEBOCTH CEHCOPHBIX cucTeM. JlyOiarpoBaHHe KaHAJIOB CBSI3H.
[IpyHIMIT KOHBEpPreHIMHM Y JIUBEPI€HIMM B CEHCOPHBIX CHUCTEMAXx.
[Tpunun «HepBHBIX pemeTkny. [IpuHimn obpatHeix cBszeil. Kopkosas
perymsus paboThl CEHCOPHBIX CHCTEM: ITyCKOBasi, KOPPEKTUPYIOILAs,
nofjepKuBaromas. [IpuHIMII KOPTUKAIHM3ALMNA CEHCOPHBIX CHUCTEM:
NIEPBUYHBIE U BTOPUYHBIC IPOCKIMUH, aCCOUMATUBHbIC NOJs. [IpuHimn
JBYCTOPOHHEH cuMMeTpHd. [IpuHIMI CTPYyKTYpHO-()YHKIMOHAIBHBIX
Koppessuid. MexaHu3Mbl CEHCOPHOTO MPeoOpa3oBaHusl U MPOBEIICHUS
curHana. Penentopsl u ux kinaccudukanua. TumuuHOE CTpoeHHe
CEHCOpPHBIX KJIETOK. [loporn BocnpusTHa. XapakTEpUCTHKA DKCTEPO- U
MHTEpopenenTopoB. Kparkas xapakTepucTHKa MEXaHO-, TEPMO-, XEMO-,
¢orto-, smekTpo- U OoneBbIX  penentopoB.  M30upatenbHas
YYBCTBUTEJIBHOCT K aJCKBaTHBIM pa3ipaxutessiM. [lepBuuHble U
BTOPUYHBIC PELIENITOPHI M UX KpaTkas Xxapakrepuctuka. [Ipeobpa3oBanue
CUTHAJIOB B PELENTOpax. JTalbl PELENTOPHOIO aKkTa B NEPBUYHBIX U
BTOPUYHBIX penentopax. Pasmuuus penentopHoro akra B IEPBUYHBIX U
BTOPUYHBIX penentopax. lIoHsaTne 0 penenTtopHoM M T€HEpaTOPHOM
noreHuyane. OCHOBHBIE XapaKTEPUCTUKU PELIENTOPHOIO MOTEHIHANa U
MOTEHIMAIA  JeUCTBUS. KOMIIOHEHTBI penenTopHOro MNOTEHIHANA:
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OBICTPBI U MeyIeHHBIN. CIIOHTaHHAsE aKTUBHOCTh PELIENITOPOB. SIBICHUE
aJlanTalliil  PEelenTopoB. XapakTepucTuka (a3HBIX M TOHHYECKUX U
(ha3HO-TOHMYECKHUX perenTopoB. OTBETHI (Pa3HBIX M TOHUUECKUX U (Da3HO-
TOHHYECKUX PEUEnTOpoB Ha pasapaxkeHue. CeHCOpHbIE MyTH:
crienuguIecKue, Hecrierduyeckre u ACCOITMATHUBHBIC
TaJIaMOKOPTHUKAJIbHBIE. MexaHU3MBI bunpTparmu MIPOIIECCOB
pacniozHaBanusa. CeHcopHOoe KomupoBaHue. KoampoBaHwme KadecTBa
CUTHA/lA: TPHUHIMII MEYECHOM JIMHUM (TONMMYECKOW OpraHu3aluu) |
«CTPYKTYpbl OTBeTa». lIOHATHE O pEUenTUBHOM TMOJNE M MaTTEpHAX
aKTUBHOCTHU HEWPOHOB. Konupoanue MHTEHCUBHOCTH.
[IpoctpancTBeHHOE KoaHMpoBanue. BpemenHnoe komupoBanue. OOpaTHbIe
CBsI3M B pabOTe CEHCOPHBIX HEHpOHOB: BiusiHUE co cTtopoHbl LIHC Ha
JeATETIbHOCTh  CHICMATIM3UPOBAHHBIX BCIIOMOTATENILHBIX CTPYKTYp |
oOpaTHbIE CBSI3M, JEWCTBYIOIIME HEMOCPEACTBEHHO HAa pELENTOpPHbIE
kietkd. [lomokutensHble W TOPMO3HBIE OOpaTHBIE CBsi3U. KapTbl
CEHCOPHBIX MOBEPXHOCTEH. BhleneHne oTaMYUTeNIbHBIX XapaKTePHUCTHK
U ITyCKOBBIE CTUMYJIBL. TpHUITEpHBIE CTUMYJIBL

Pazgen 2. ®usnoorus MCXAaHOYYBCTBHUTCJIbHOCTHU

Tema 2.
MexaHO‘-IYBCTBI/ITeHBHOCTB
KJICTOYHBIX MEMOpaH

IToHsATHE O KHHECTE3MYECKOM 4YyBCTBE. MEXaHOUYYBCTBHTEIIbHBIC
kaHanel E.coli. TexHuka JokaabHOH (UKCAIMM MOTCHI[HAJIA.
XapakTeprCTHKA KaHAJIOB BEICOKOH M MaJIOl MPOBOIUMOCTH MEMOpaH.
bruodusudeckre XxapakTepUCTUKH, CTPYKTypa U MeMOpaHa TOIOJIOTHS
MEXaHOYYBCTBUTEIbHBIC ~ KAHAJOB  BBICOKOH  MPOBOIUMOCTH.
JleTeKTUpOBaHKE OCMOTHYECKOTO pa30yxXaHHWe T'HIIOTAJIaMHUYSCKUMHU
KJIeTKaMH  MJICKOTMTAIONMX. Slmpa  rumorajamyca, KOTOpBIC
MPUHUMAIOT yYacTHE B MOJJACPKaHWU romeocrasa. buodusuueckue
0COOEHHOCTH OCMOYYBCTBUTEIbHBIX HEHPOHOB.

Tema 3. Kunecresus.

Kunectesuueckne MexaHM3Mbl B  UYJICHUCTOHOTHX. Perentopsl
HATSHKEHUS B MBIIIIAX WIEHUCTOHOTMX. CEeHCHIUIBI HACEKOMBIX. THIIBI
CEHCWJUT HAaceKOMBIX. CTpoeHHEe THUIMUYHOW CEHCWIJIbl HACEKOMBIX.
CtpoeHne BOJIOCKOBOM, KOJOKOJIOBUIHON CEHCHII. XOPA0TOHAIBHbBIN
oprad. Ilognepkka paBHOBecuss B mnoisiere. KuHecresmueckue
MEXaHM3Mbl 'y MJjeKkonurTammux. HWHTpady3anpHble OKOHUAHUS
BepeTeH. MoTtopHas enununa. [lonstie o0 skcTpa- 1 HHTpady3aIbHBIX
BOJIOKHaX. CTpOEHHE MBIIIEYHOIO BEPETEHA MIICKONMUTAOMMX. THIIbI
uHTpady3aTpHBIX aTbHUX BOJIOKOH. MHHepBanus BepereH. SIBieHue
KoakTHBaUuu. @DOU3MOIOTMYECKHE CBOWCTBA MBIIICYHBIX BOJIOKOH.
OTBeTHl NMEPBUYHBIX U BTOPUYHBIX OKOHYAHMM MBIIIEYHBIX BEPETEH.
JluHaMuueckre U CTaTUYecKHe BOJIOKHA. Dy3MMOTOPHBINA KOMILIEKC.
CyxoxunbHble opranbl ['onbmku. Ctpoenue opranoB [onbmxu u
JNeKTpudyeckue cBoiicTBa. (Cxema OOpaTHBIX CBS3€Hl  KOHTPOIS
CYXOXWIbHBIX OpraHoB ['osnbmku. Penenropsl CcycTaBoB: Tenbla
Pydunu, Nonpmku u [aunnn.

Tema 4. Oca3anue.

Mexanopenemnis kpyrioro depss Ceanorhabditis elegans. Tursr
HEHPOHOB, NETEKTUPYIOUIMX IPHUKOCHOBEHHE W HX PACIOJIOKCHHUE.
VYapTpacTpykTypa  HEWpOHa  penentopa  MNPUKOCHOBEHUS Yy
Ceanorhabditis elegans. Buiku mMeMmOpaH CEHCOPHBIX HEHPOHOB H
reHsl, ux koxaupymwomue. Tomonorus OenkoB MEC-4 HelipoHOB
npukocHoBeHHs. CBsi3b Mexay Oenkom MEC-4 u MUKpOTpyOOUYKaMHu.
DIIEKTPUYECKUE MPOIECCHl B CEHCOPHBIX HEHPOHAX MPUKOCHOBCHHUSL.
Mogens penentopa mnpukocHoBenuss Ceanorhabditis  elegans.
MexaHOpeIenTopsl  HACEKOMBIX.  AKYCTHYCCKHE  CEHCHIUIBI |
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TUMITAHAIBHBIE OpPTaHbl — POJIb B JKHU3HM HACEKOMBIX. Perentopsr
NPUKOCHOBEHMsI KOXH MilekonuTaronmx. Kiaccudukanus penentopos
MPUKOCHOBEHUS: PELENTOPHI, OBICTPO U MEIUIEHHO aJaNTHPYIOIIAECS.
Crpoenue, ¢uznonorus u Ouodusmuka Ttenen Ilaunnu. Crpoenue,
¢uznonorus u obnodusmka tenen MericHepa. Ctpoenue, GU3NOIOTHS U
o6uodusuka TepmMuHaIbHBIX K00 Kpayze. Ctpoenue, ¢pusuonorus u
O0uo(du3rKa 4YyBCTBUTEIbHBIX OKOHYAHWUN, BOJIOCSHBIX (OJUIUKYIL.
Mennenno amantupytomuecss peuentopsl | u II tuma. Crpoenue,
¢uznonorus u 6nodusnka kierok Mepkens. Ctpoenue, puU3noaorus u
6uodusuka HepBHbIX OKOHYaHUU Pydunuii. Ctpoenue, Gpusnonorus u
onodusnuka C-MexaHOPEUEeNTOPOB. AHAIN3 TaKTWILHON MH(MOpMAIUU
B Mo3sre. Ad¢epeHTHbIe MyTH CIMHHOTO MO3Tra: CIMHOLIEPBUKAIBHUI,
CIIMHOPETUKYJISIPHUA M CHUHOTAJIAMMYECKUH TpakTel. [loHsATHE O
nepmatome. CoMaToCeHCOpHasi KOpa: pacHojokKeHHe U 0COOEHHOCTH
CTpoeHusl. PenienTiBHAS OIS COMAaTOCEHCOPHOM KOpHI. [ImacTuaHOCTD
COMAaTOCEHCOPHOM KOpbI. bO4OHKHU.

Tema 5. PaBHOBecue n
ciyX: QyHKIMS
BOJIOCKOBBIX KJIETOK.

Ctpyktypa U (QYHKIHH BOJOCKOBBIX KIETOK. MUKpPOCKOMIUYECKOE
CTPOCHHE CTEPEOLWINHA M KHHOLWIMHA. OJEKTpUYECKass OTBET
BOJIOCKOBBIX KJIETOK Ha JABI)KEHHE cTepeouuaud. BoTtopHbie
MEXaHWU3MBbl, KOTOpBIE PETYJUPYIOT OTKPBIBAHUE M 3aKpbIBaHUE
MEMOpaHHBIX KaHajJOB CTepeolind. buodusuueckas Mozenb
crepeolyind.  BopoTHO-ABUrarenbHass ~ MOJENIb  CTUMYJISILUU
BOJIOCKOBBIX KJIETOK. MeXaHu3M aJanTalud BOJIOCKOBBIX KIIETOK.
MexaHo-371eKTprUecKasl Iepeada B BOJIOCKOBBIX KieTkax. KaHambl
O60okoBoll nuHUM PbIO. CTpoeHHEe peuenTopoB OOKOBOW JIMHUHU pPHIO.
OBoyroLUs yXa y MO3BOHOUYHBIX. OCOOEHHOCTH CTPOEHHS OPraHOB
paBHOBECHSI Yy JKMBOTHBIX pa3HbIX TaKCOHOMUYECKUX TpYyII.
BonockoBbie kinetkn Makyn | u II TumoB. CrtpoeHue Makyn H
rpebemkoB. OCOOEHHOCTH CTPOEHMSI OPraHOB BOCHPHUATUS 3ByKa Y
KHUBOTHBIX Pa3HBIX TAaKCOHOMHUYECKUX TpymHi: (OHOpEUenuus y psio,
am¢ubmil u penTUiInii, MeMOpaHHBIN JTAOUPHUHT NTUL, BHYTPEHHEE YXO
MiekonuTarmux. CTpoeHue ylIuTku. BolockoBbIe KIETKH KOPTHEBOTO
oprana. buodusnueckre u 6M0dIEKTPUUECKHE SIBJICHUS B BOJIOCKOBBIX
KJIeTKax yauTKu. OcOOEHHOCTH MHHEPBALMU BHYTPEHHUX U HAPYKHBIX
BOJIOCKOBBIX KJIETOK KOPTUEBOI0 Oprana. MUKpo(hOHHbIE TOTEHIHAIIBI.
CriocoOHOCTB K Pa3IMUYEHHUIO YAaCTOT 3BYKa.

Tema 6. AHasIn3 3BYKOBOU
U BECTUOYIISIpHOU
nH(pOpMalUU B MO3TE€.

Bectulynsipasie myTH 1 peduiekcsl Mo3ra. OCHOBHBIE ITyTH BECTUOYIISIPHOM
cucremsl. [Tonarue o Hucrarme. HepBHbIE ITyTH, KOTOpBIE JIEXKAT B OCHOBE
JBWKEHUN T7a3 npu Hucrarme. CiyxoBod myTh. KoxieapHble BOJIOKHA.
«Teopust 3aruiay. ONEKTPUYECKHE SBICHUS B KOXJIEAPHBIX BOJIOKHAX.
Koxuieapuele simpa: mOp3aibHUA, TEPETHUA BEHTPAIBHBIA W 3aJIHUI
BEPHTPAIbHBIE OT/IENBI. TOMMUecKas CTpOEHUE KoXJleapHbIX sizep. Kietkn
KOXJICapHBIX siziep U ux ¢pyHkimu. Bepxuue siapa onusbl. KieTku BepxHUX
g7ep ONMMBBI M MX JJIEKTpUYECKUE XapakTepucThku. Hikauit Oyrop
YEeTBEPOXONMUA. Slnpa MenmanpHbIX KoseH4YaTbix Ten. CiyxoBas Kopa:
pacrnoyiokeHne U OCOOCHHOCTH CTpoeHHs. OTBETbl HEWPOHOB CITyXOBOU
KOpbI Ha YaCTOTHO-MO/IYJIMPOBAHHBIE TOHBI.

Pa3nen 3. ®u3nonorus XeMo4yBCTBUTENbHOCTH

Tema 7.
XeMO4YyBCTBUTEIBHOCTh
MIPOKApHOT.

XemouyBcTBuTenbHOCTE y  E.coli.  OcobenHoctn  cTpoeHus
XEMOYYBCTBHUTEIBHBIX KIIETOK. XeMOTaKcuc OakTepuii. BpamareapHbIit
MeXaHU3M OaKTepUaJbHOTO JKIyTUKa. MoJekyispHas (pu3nonorus
paboThl KryTuka. Bs3aumonelcTBHE MOJEKYyJbl aTpakTaHTa Cco
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CBSA3BIBAIOIIMMHU  pEleNTOpHO-NiepeatomumMu  O6enkamu. CtpoeHue
PELEeNTOPHO-TIEPEIAOIINX MOJICKYJI. MONeKyIsIpHasl CUTHATH3ALUs B
xemoceHcopHoi  cucreme  E.coli.  Cencopnas — anmantamus B
xeMoceHcopHo# cucteme E.coli.

Tema 8. Xemo- u
HMHTEPOPELENTOPbI
MJIEKOIIATAOIINX.

Jlokanu3amms, CTPOCHHE XEMOPEHENTOPOB MIICKONUTAIONINX K
NMapLUUaIbHOTO JaBJICHUS KHUCIOpoJa M yriepona. PacmonoskeHue
KapOTUAHBIX ¥ AaopTaJbHBIX Tenen. LleHTpanbpHBIE penenTopsl K
HapIHUaIbHOrO AABICHUS KHCIOpoJa M yriekucioro rasa. Kierounoe
CTpoeHHe (parMeHTa KapOTHIAHOTO TeIbIa. DBOJIOIMS KapOTHUIHBIX
tesiel. KieTouHslil cocTaB KapOTUIHBIX TeJell: KIeTKU 1 u 2 THUIOoB.
dusznonorus XEMOpPCHUCITOPOB MIICKOIIUMTAOIINUX K IIapoyuajlbHOI'O
JIaBJICHUS KMCIIOPOJa U YIJIeKUcaoro raza. OTBeT KapOTHIHBIX TEJIel U
aopTasibHOrO Tenbla Ha u3MeHeHus: CO2 u Oz. PeduexTopHble OTBETHI
Ha MMITYJIbCAIMI0 KAapOTHJHBIX Tejel. BUOXHMHUS XeMOpelenTopos
MJICKOMTUTAOIUX K TapIHajbHOMY JIaBICHHIO KHCIOpOAa W
yraekuciaoro raza. Cencop kucinopona. Kiertounslii MexaHH3M
npeoOpa3oBaHusl CUTHAJIA O HU3KOM YPOBHE MAapIHALHOTO JAaBIICHHS
KHUCJIOPO/AA U BBICOKHM ypOBEHb MapLUAIBHOTO JABJICHUS YIIICKUCIIOTO
ra3a XeMOpCUCIITOPHUMHU KIICTKAMHW KapOTHUJAHOI'O TCJIbIIA.

Tema 9. duznomorus
BKYCOBOI'O aHAJIM3aTopa.

Bkyc y HacekombIX. ['pymmbl XeMOpPELENTOPHBIX  BOJIOCKOB.
Tap3anbHble BOJIOCKH pa3HbIX THUNOB. CTpOEHNE BKYCOBBIX CEHCHILI C
OIHON mopou. buolekTpuyeckue sBIEHUS B KIETKaX BKYCOBBIX
ceHcwl. Bxyc y Miexonurarommx. PacnonoxeHue BKyCOBBIX
COCOYKOB Ha IIOBEPXHOCTHU sA3bIKa. KIIETOUHBIN COCTaB BKYCOBBIX IT0YEK.
TpaHcoykuus curHana Bo BKycCoBbIX noukax. [Tyt nepenaun curnana
JUIsl caxapoB M HecaxapHHX nozcnacrurenei. [lytu nepegaum curuaina
cosleHoro BKyca. [lytm mepenmaum curnana kucioro Bkyca. [lytwm
repeadyy CUrHajia ropbKux cTuMyiioB. [lyTu nepeauu curnamna o Boze.
[{eHTpanbpHBIE MPOEKIIMHA BKYCOBBIX Iy TEM.

Tema 10. ®usnosorus
00OHATEIILHOTO
aHaJIM3aTopa.

OOoHsTEeNbHAS CHCTEMa HACEKOMBIX: TMIPOPEIETITOPhI, OOOHSTENbHBIE
ceHCWUIB U (epoMoHbl. OOOHATENbHAS CHCTEMA I03BOHOYHBIX.
OOoHsTeNBHBIN MUTENNHA M0J0CTH HOoca. OOOHATENBHbBIE PELIENTOPHBIE
ki1eTkl. OOOHSTENBHbIE pelenToOpHble Oenku. MoseKysipHas Ouonorus
OOOHSITENTPHBIX ~ KJIETOK: OOOHSTENbHBIE PELENTOPHBIE MOJIEKYJIbI,
MeMOpaHHasi OMOXUMHUSI PeCHUYEK OOOHATENbHBIX KieToK, [{H3-kanansl.
CeHcopHasi ajganrtanus U rpaayaibHa oTtBeT. LleHTpanbHas oOpaboTka
obonsrensHOM  MHpopMarmu. KieTouHblii  cocTaB  OOOHSATEIBHBIX
aykoBull. OCHOBHBIE HEWUPOHHBIE CBS3M OOOHSTEIBHOM JTyKOBHIIBI
miiekonuraronmx. OOoHsATenbHas Kopa. BomepoHaszalbHBIM — Oprat
TI03BOHOYHBIX U (PEPOMOHBIL

Paznen 4. duznonorus CBETOUYBCTBUTEIBHOCTH

Tema 11. 3penue y
0eCro3BOHOYHBIX.

Opranm3anusi 17232 OECHO3BOHOYHBIX. THIMBI  (OTOPEIETTOPOB.
DBOJIIONMS  KaMepHOTO Tjasa. JlmadrapMaibHBIA Tia3. DBOJIOIUS
CJIOHOTrO0 riaza. OMatuaui. DBOJIOLHNS CBETOUYBCTBUTEIBHOTO MATHA
U CJIOXKHOTO Ia3a. Petunyna u ee kieTkd. TUIBI CIOXKHOTO Tia3a:
aroO3UIMOHHBIA TJIa3, CYNEPNO3ULUHUOHHBIA TJIa3 W HEUTpaIbHbIN
CYNepHO3UIMOHHBIN r1a3. CkaHupyouuii rma3. Tunsl GopMupoBaHus
n300paXkeHusl B TJ1a3y >KUBOTHBIX. [IpuMepsl ria3 Gecrio3BOHOYHBIX.
I'maz mpocreiimmx. CTUrMaTthl — CTpOEHHE U OHOXUMHUYECKHE W
anekTpudeckue sieinenus. Juadparmaneueiii rimaz Nautilus pompilius.
3epKkanbpHBIA T71a3 TpeOHeBUKa. KaMepHbIil 171a3 ocbMUHOTA: CTPOCHUE
IJ1a3a U ceT4yaTku. JlarepanbHblil r1a3 MEYEXBOCTA: CTPOCHUE CETUYATKU
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U JIaTepajlbHOE TOPMOXEHUE. BBICOKOpPA3BUTBHIM CIOXKHBIM IJ1a3:
0COOEHHOCTH CTPOCHHUS U 3JIEKTPUUYECKHE MPOLIECCHI.

Tema 12. Ctpoenue riasa
YeJI0BEKa.

I'maznoe s6moxo0. O6Gonouku riasHoro sidjaoka. BcmomorarenbHbie
opranel. HapyxHble MbIIIBI TJa3a U ee WHHepBalus. Beku:
TUCTOJIOTHYECKOE cTpoeHue. AKT Mopranus. Crne3Has cucTema:
CTPOEHUE U COCTaB cje3bl. PoroBuia riasa yeiaoBeka. XapakTepUCTHUKA
HEepeAHEro 3MuTeNnuss poroBulil. boymanoB cioi porosuubl. Coctas
CTPOMBI ~ POTOBHUIBL:  ()OPMUPOBAHME  KOJUIATCHOBBIX  BOJIOKOH.
Oupotenuil poroBuilbl. OCOOEHHOCTH MeTabonIM3Ma B POTrOBUIIE.
MexaHu3Mbl TUApATallud POTOBHLBL. [ 'MCTONOrMYECKOe CTpOeHHE
ckiepbl. Ctpoenue xpycrtanuka. llleneBble U «TOHKHE» KOHTAKTHI
BOJIOKOH  Xpycranuka.  KierouHoe — cTpoeHMe — XpycTajlMKa.
Knaccudukanus KPUCTAJUIMHOB. buonornueckas npupoza
acTUIMaTHU3Ma W KaTapakTel. HapylieHue npo3padHOCTH XpyCTajHKa.
CocyaucTelii  TpakT TJlaza deJOBEKAa. COCyIaucTas 000JIodKa:
T'HCTOJIOTHYECKAsl CTPYKTypa M cliod. PecHUTUAaTOE Teno: CTpoeHHe U
(dbopMHUpOBaHKE BHYTPHUTIIA3HOTO AaBlieHHs. LIMpKyIsus BOASTHUCTON
Biaru. Knetounslii coctaB pecuurdaroro teia. Cekperyst BOASIHUCTON
Bjard. PecHUuYHas MbIlIA: MHHEPBALKUS U OCOOCHHOCTH CTPOEHUS.
Porosuma: ructonoruyeckoe CTpoeHue, Caou, BIMSHUE pa3Mepa 3padka
Ha ryouHy @okyca. CTEKIOBUAHOE TEJIO0: COCTaB U CTPOCHHUE.
JIBrokeHUsl ri1a3Horo si0oka. Peduexcel ABMKEHUH IN1a3HOro s0510Ka.
Bectubyno-okynomoropuslii pedaexc. ONTOKMHETUYECKUN peduiekc.
dokycupyoume IBUKEeHUs Ii1a3a.

Tema 13. CeTuaTka
YyeJI0BEKA.

IInrmeHTHBIN SnIMTENUi ceT4aTku. OYHKIMHM MUTMEHTHOTO DIIUTENHS.
Ceryarka: TUIIBI HEPBHBIX M TIJIMAIbHBIX KJIETOK CETYATKH.
Cxematnueckoe Mpe/ICTaBIeHHE 0 CTpPOEHUU CETYATKH.
dotopenenTopHble KiIeTKd. Mopdonorus namoyek. IMOpHOHAIBEHOE
pasBuTHe GoTopenenTopHuX Ki1eToK. OCOOEHHOCTH CTPOSHHUSI TAIOYEK.
Mopdonorust  konb6oyek. OCOOEHHOCTH  CTPOEHHsS]  KOJIOOYEK.
KonnuectBo u  pacmpeneneHue  (QOTOpEeLENTOPOB B CETUATKE.
buodusuka u puznonorus GoropenenTopHUX KIeTOK. buoxummuueckue
peakuuu B MeMOpaHe aucka. BnusHue (oTOHOB Ha MeMOpaHHBIH
MOTEHIIMA]A TaJO4YKH. DBHOXMMHUYECKMH  MEXaHW3M  ajaNnTaluu
BHEIIHETO  cerMeHTa. IIurMeHTsl  majmoyek M KOJIOOUEK.
I'opu3oHTaNbHBIE KIETKU: CTPOCHUE M DIIEKTPUUYECKHE OCOOEHHOCTH.
bunonspHeie KiIeTKH: OCOOEHHOCTH CTPOEHUS U KiacCUpUKaLHS.
[TanoukoBeie Oumnomnspbl. KomboukoBble OUIMONSAPH. DIIEKTPUUYECKHUE
MIPOLIECCHI B OMMOISIPHBIX KJIeTKaX. MIoiepoBbl KIETKH: 0COOEHHOCTH
cTpoeHus u ¢uznonoruu. MHTEpIeKCuPOpMHbIE KIETKU: CTPOCHHE U
¢GyHKIMSA.  AMakpuHOBBIE HEWpPOHM: CTpoeHHE U (QyHKUUS.
l'aHrnmo3Hble KIETKH: TUIBl KIETOK M HMX (PU3HUOJIOTMYECKHE
ocobeHHOCTH. B3aummoneiicTBue (QoTOpelenTOpHUX U TaHTJIMO3HBIX
KJIETOK CETYAaTKU. XapaKTepUCTUKH perienTuBHbIX nojeil ONN- n OFF-
eHTpoB. Peaknuu on- u off-OMMOJSIpOB HAa OCBEILICHHE CETYATKU
MIATHOM CBETA, KOTOPBIN MTONAaeT B LIEHTP PELIENITUBHOTO NOJs. biok-
CXEMBbl CeTUaTKHU: IMyTH NEepeJauyd CUTHaja OT KOJIOOYEK M IMajoyek.
[BETHOCTB 3pEHMUSL.

Tema 14. 3putenbHbie
IIyTH U 3pUTENbHA KOpa.

3puTenbHbIE MYyTH K MO3ry. PeTMHOTeKTanbHHU MmyThb. PyTHKyO-
TEHUKYJIO-CTPUApHBIA  IMyTh.  3puUTENbHBIN  HepB.  HapyxHble
KOJIGHYaTble Tejla: KJIETOYHOE CTPOEHHE U  (PU3UOJIOTMUYECKHUE
ocoOeHHOCTH. 3puTenbHas paguanus  (TeHHKYJIO0-KOPTHUKAIbHBINA
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TpakT). IlepBuuHas 3puTenpHas Kopa: CTPYKTypa M pacloOXKEeHHE,
BHEIIHKME CBsA3M. DYHKIMOHUPOBAHUS MEPBUYHOU 3PUTEIBHOM KODBI:
KOHIIETIIMS PELEITUBHBIX NOJIEH. Peakius KIIeToOK CTpuapHON KOPBI Ha
OpUeHTalM0 oObekTa. Peakuus KJIETOK CTpUAapHOM KOpbI B
3aBUCHMOCTH OT HalpaBJICHUS ABM)KEHUS. APXUTEKTypa PELIENTOPHBIX
nojge «OOBIYHBIX» KIJIETOK CTpUAapHOH Kophl. JleTekTupoBaHUs
OpUEHTAllMM O00BEKTa KOPTUKAJIBbHBIMHM KIIETKAMU. XapaKTepUCTHKA
OTBETOB «CJIOKHBIX» KOPTHKAJIbHBIX HEUPOHOB. KOJIOHKM OpreHTannn
B CTpUapHOW Kope. JIBOiiHOW oOnmoHeHTHbIH OTBeT. KoyloHKn
OKOJOMHMHAHTHOCTU B CTpUapHOU Kope. Pusnonoruyeckas eauHULA
IIEPBUYHON 3PUTEJIIBHOW KOpBl — THUIEPKOJOHKH. Jlokanuszanus
NIEPBUYHON 3pUTENBHON KOpbl. OTBETHl KOPTUKAJIbHOW KIETKH Ha
pasiinuHble  TpaHWLbl  ocBewieHus. [lmacTuyHOCTH  NEPBUYHOU
3pUTENBHOM KOPBbI. DKCTpacTpuaTHa KOpa: paclojoKEeHUe, CTPOCHUE U
(bu3mosIornUecKue 0COOEHHOCTH.

Tema 15. 3purenbubie
CUCTEMBI APYTUX
IIO3BOHOYHBIX KUBOTHBIX.

3putenbHble  MUTMEHTbL.  DoTopenenTopsl  JAPYyrHMX  MO3BOHOYHBIX:
0COOEHHOCTH CTpoeHHs.. MacisHple Karum W napabomnonn. J[BoiiHbie
NaJOYKd UM KOJOOYKM. 3epKajblia COCYyIUCTOM OO0OJOYKM IJIa3a:
¢uOpo3HBIe, KJIETOYHBIE ¥ TyaHWHOBBIC. CeTYaTKH TIO3BOHOYHBIX
IITyOOKOBOJHBIX pbIO, am(uOuii, NTUIl M APYTMX MIIEKOINMTAOIINX.
Juontpuueckuii anmapar. CooTtHouienne Matucena. MenuaHnHble T71a3a.
Onu¢puzapHas cucrema pold. 3puUTebHbIE Iy TH T03BOHOYHBIX. 3pUTEIIbHbIE
LIEHTPHI MO3Ta PA3IMYHBIX TO3BOHOYHBIX: aM(UOMIA, PENITHIIHMHA, TITHIIL.

Paszpnein 5. ®usunoiorus Apyrux OpraHoB 4yBCTB

Tema 16. ®usnomnorus
TEPMOUYBCTBUTEIHHOCTH.

Knaccudukanuss >KMBOTHBIX OpPraHM3MOB II0 THUIy TEIJIOOOMEHa.
MounekynsapHas ouosorus TEPMOYYBCTBUTEIILHOCTH.
IToiKnunOTEpMHBIE KUBOTHBIE: PELENTOPBI U AETEKTUPOBAHMS TEIUIA Y
Pa3HBIX TUIIOB >KMBOTHBIX. | 'OMOMOTEPMHBIE KMBOTHBIC: MEXAaHU3MBI
KOHTpOJs  TemaooOMeHa. TepMopenentopbl KOXH: IUIOTHOCTb
pAacCIIOJIOKEHUs, OpraHU3alMs PELENTUBHOIO IO  «TEIJIOBOIO»
BOJIOKHA. OTBETHl TEIUIOBOTO M  XOJOJOBOIO PELENTOPOB Ha
TEMIIEpaTypy U Ha BKIIIOYECHHME U BBIKIIOUEHUE XOJIOI0BBIX CTUMYJIOB.
['MnoTtajaMuyeCcKue penenTopsl.

Tema 17. Penkue Buabl
qyBCTBUTEIBHOCTH:
UH(paKpacHOe U3TyUYeHHE,
HOJISIPU30BaHHBIN CBET,
AIIEKTPUUYECKHUE U
MarHUTHBIE MOJIS.

NndpaxpacHoe uzinydenue. MHppakpacHble CEHCOPBI 3MEH: CTpOCHUE
u ¢usnonorus. Ilonspu3zoBaHHBIM cBeT. DIEKTpUYECKHE IOJIA:
ANEKTPUYECKUE CEHCOpBhl. AMIYJSpHbIE U OYyrOpKOBBIE OpraHbl:
CTpO€HUE U (PU3NOJIOTHUECKUE 0COOEHHOCTH. XapaKTepUCTUKU OTBETa
AJEKTPOPELENITOPOB. MarHUTHbBIE MOJIS: MATHUTOCOMBI.

Tema 18. ®usnosmorus
oonu.

[Tonsarue 6omm. buonornveckoe 3nauenue Oomm. Helipodusmonorus
0onu: mepudepuyecKkue perenTopsl 00U U LEHTpaJbHbIE HEPBHBIE
nytd. Kiaccupukamuss BOJOKOH, KOTOpBIE TiepeaaroT OoJieBbIe
curHanbl. OTBETHl BOJIOKOH, KOTOpBIE MepefaroT OOJeBble CUTHAJIBI.
MexaHu3Mbl TUnepansre3ud. LleHTpanbHbie myTH nepenadn 00JIeBBIX
uMityibcoB  Heitpodapmakomorust  GoneBbix  myTed.  BrausiHue
ONMMOMIHBIX PEHEeNTOpOB Ha Tepenady OOJEeBBIX  HMMITYJIbCOB.
DHKepalIuHEePTUYECKUl  KOHTPOIIb HOILIMILICTITUBHBIX  KIIETOK
JKenaTUHO3HOW  cyOctanmuu.  Hppamguupytomass  0onb:  cxema
dhopmupoBanusi. BopoTHasi Teopusi peryasiiuu 0ou.

Tema 19. Bzaumoneiictsue
aJIAJIM3aTOPOB.

[lonaTHe 0  B3aMMOJEWCTBMM  aHAIU3AaTOPOB.  MexaHU3MBI
B3aMMOJCHMCTBHSI aHAJIM3aTOPOB.
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6. CTPYKTYPA U COAEP)XAHUE NVCHUTUIMHBI
6.1.dopma 0byueHus — oyHasi, Kypc — 2, cemectp — 3

KomnuectBo yacos

HaunmenoBanus pa3saciioB U TEM

Jlexu. \ JlaGop. \ [Tpaxr. \ CPC |Bcero

Paznen 1. O0ume nousaTust 06 aHaM3aTopax

Tema 1. O6mue cBojicTBa ceHCOpHBIX crcteM | 05 | ‘ | 22 | 27
Paznen 2. ®u3nonorusi MEXaHOUyBCTBUTEIBHOCTH

Tema 2. MexaHOUyBCTBUTEIBHOCTD 1 1 2
KJIETOYHBIX MeMOpaH
Tema 3. Kunecresusi. 1 1 2 4
Tewma 4. Ocsizanue. 1 1 2 4
Tema 5. PaBHOBecue 1 cityX: QyHKIHS 1 1 2 4
BOJIOCKOBBIX KJIETOK.
Tema 6. AHanu3 3ByKOBOM M BeCTHOYIISIPHOI 1 1 2 4
nH(bOpMalliu B MO3TE.

Pa3nen 3. ®usnonorusi XeMoO4yBCTBUTEIbHOCTH
Tema 7. XeMO4yBCTBUTEIBHOCTD IIPOKAPHUOT. 02 2 2,2
Tema 8. Xemo- 1 HHTEPOPEIENTOPHI 03 1 3 4,3
MJIEKOITUTAIOLIHX. ’
Tema 9. ®u3noIOTHs BKYCOBOTO 05 1 4 55
aHaJIM3aTopa. ’
Tema 10. ®usnoiorust 000OHATEIHLHOTO 05 1 4 55
aHaJIM3aTopa. ’

Pa3nen 4. ®u3nosiorysi CBETOUyBCTBUTEIBHOCTU
Tema 11. 3peHne y 6€CiO3BOHOYHBIX. 05 2 2,5
Tema 12. CtpoeHue ria3a yeaoBeka. 05 2 2,5
Tema 13. CeruyaTka yengoBeKa. 1 2 4 7
Tema 14. 3purenbHble yTH U 3pUTEIbHASL 1 1 3 5
Kopa.
Tema 15. 3purtenbHble CUCTEMBI IPYTUX 1 2 3
MO3BOHOYHBIX JKUBOTHBIX.

Paszgein 5. ®usnosiorus Apyrux opraHoB 4yBCTB
Tema 16. ®uznonorus 05 2 25
TEPMOYYBCTBHTEIHHOCTH.
Tema 17. Penkue Buabl 4yBCTBUTEIBHOCTH:
MH(paKpacHOE H3ITydeHHE, TIOISIPU30BAHHBIH 05 3 3,5
CBET, MJIEKTPUUYECKHE U MAarHUTHBIE MOJISI.
Tewma 18. @usnonorus 6ou. 1 1 2 4
Tewma 19. BzaumoelicTBue anain3aTopos. 2 2
HToro 3a cemectp 13 13 442 70,2
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6.2.®opma 00yueHus1 — 3a09Hasl, Kype — 2

HaunmenoBanus pa3aciioB U TEM

KomnuectBo yacos

Jleku. | JIaGop. | Mpaxt. | CPC | Beero

Paznen 1. O0ume nousaTus 06 aHaJM3aTopax

Tema 1. OGume cBOHcTBa CeHCOpHBIX cucteM | 03 | | | 2 | 23
Paznen 2. ®u3nonorusi MEXaHOUyBCTBUTEIBHOCTH

Tema 2. MexaHO4yBCTBUTEIBHOCTD 03 2 23
KJIETOYHBIX MeMOpaH '
Tema 3. Kunecresus. 03 3 3,3
Tema 4. Ocsazanue. 02 05 3 3,7
Tema 5. PaBHOBecue 1 cityX: QyHKIHS 02 4 492
BOJIOCKOBBIX KJIETOK. ' '
Tema 6. AHanu3 3ByKOBOW M BECTUOYIISIPHOM 02 4 492
nH(opMaInuy B MO3re. ’ '

Pa3nen 3. ®usnonorusi XeMoO4yBCTBUTEIbHOCTH
Tema 7. XeMO4yBCTBUTEIBbHOCTh IIPOKAPUOT. 3 3
Tema 8. XeMo0- ¥ HHTEPOPEIIETITOPHI 03 3 3,3
MJICKOTUTAIOIIUX. ’
Tema 9. ®u3noIOTHs BKYCOBOTO 02 1 4 5,2
aHajgu3aropa.
Tema 10. ®usnoiorust 000HATEIHLHOTO 02 4 4.2
aHajgu3aropa. ’

Pa3znen 4. ®uU3n010THs CBETOUYBCTBUTEIBHOCTH
Tema 11. 3penue y 6€CI03BOHOYHBIX. 3 3
Tema 12. CtpoeHue ria3a yeaoBeka. 03 3 3,3
Tema 13. Ceryarka 4emoBeka. 03 1 4 5,3
Tema 14. 3purtenbHble MyTH U 3pUTEIbHAS 05 4 45
Kopa.
Tema 15. 3purtenbHble CUCTEMBI IPYTUX 5 5
MO3BOHOYHBIX JKUBOTHBIX.

Paszpgen 5. ®usnosiorus Apyrux opraHoB 4yBCTB
Tema 16. ®uznonorus 02 05 2 27
TEPMOYYBCTBUTEIHLHOCTH.
Tema 17. Penkue Buabl 4yBCTBUTEILHOCTH:
nH(ppaKpacHoe U3TydeHHe, NOJIPU30BaHHBIN 5) 5
CBET, DJICKTPHUECKHUE U MAarHUTHBIC TOJIS.
Tema 18. ®usnonorus 60IH. 05 3 3,5
Tema 19. BzaumoelicTBue anaan3aTopos. 1 2 3
HToro 3a cemecTp 4 4 64 72

7. OHEHOYHBIE MATEPHAJIBI (CPEACTBA) U1 TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTHU, IPOMEXYTOYHOU ATTECTALINU

Ilepeuensv sonpocos k konnokeuymy no meme « Obwue NOHAMuUA 00 AHATUZAMOPAX»
1. TlpuHOUNIBI CTPYKTYPHOM OpraHU3alui U (yHKIIMOHHUPOBAHUS CEHCOPHBIX CUCTEM

2. Penentopsl U UX KJIacCU(pUKALUS

3. IIpeoOpazoBaHne CUTHAJIOB B PELETITOPAX
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Ananranus penenTopoB

CeHCcOpHBIE ITyTH CEHCOPHBIX CUCTEM

CeHcopHOE KOJIMPOBaHNE

OOpatHble CBs3U B pabOTe PELIENITOPOB CEHCOPHBIX CHCTEM
KapTb! ceHCOpHBIX MOBEPXHOCTEN

NG

Ilepeuenv 6onpocos Kk KOINOKEUYMY no meme « Du3U0I02UA MEXAHOUYBCTNEUMETbHOCTIUY
MexanouyBcTBHUTeNbHBIE KaHanbl E.coli
JleTekTHpOoBaHKE OCMOTHYECKOTO pa3OyxaHus THITOTAaTaMAYECKIMHU KIICTKaMH
MJIEKOITUTAIOIIUX
Kunecre3nueckue MEXaHU3MBbI y YWICHUCTOHOTHX
PenienTopbl HAaTSKEHUS B MBIIIIAX YJIEHUCTOHOTUX
WuTpadysanpHbie OKOHYaHUS BEPETCH MIICKOTUTAIOIIIX
CyxoxunbHble opransl ['onbmku
PeneniTopbl cycTaBOB MIICKOITUTAIOIINX
MexaHnopeuenuus y kpyrioro uepssi Ceanorhabditis elegans
AKyCTHYECKHE CeHCHIUTBI M THMITAHAJIbHBIE OPTaHbl MIIEKOTIHTAOIIINX
0. TakTunpHble  pelenTopbl  KOXKH ~ MIIEKONMTAIOUIMX:  OBICTPO U MEUIEHHO
aIanITHPYIOIIUECS PEETITOPHI KOKHU

N =

B©O©XoNO AW

Ilepeuens 6onpocos k Kornokeuymy no meme « Duzuono2us Xxemouy8CmeumenbHOCmuy
1. dusuonorus XxeMoperenTopoB MICKOMUTAONUX K NapuuaisHoMy nasienuto O2 u CO2

2. BruoxuMus XeMOpEeIenTopoB MICKOMUTAIINX K apiuuanisHoMy nasiennto O2 u CO2

3. Bkyc y HaceKoMbIX

4. BKyC y MJICKOTIUTAIOIINX: BKYCOBBIE TIOUKH, TPAHCIYKITUS CUTHAJIA BO BKYCOBBIX ITOYKaX

5. LleHTpanbHbIe MPOEKLUHU BKYCOBBIX ITyTEH

6. OGoHsATENbHAS CHCTEMa HACEKOMBIX: TUTPOPEIETITOPBI, OOOHSATENbHBIE CEHCUILTBI U (PEPOMOHBI

7. OOOHATENbHAS CUCTEMA MIO3BOHOYHBIX: 0OOHATEIBHBIN AIHUTEHI TOJIOCTH HOCA, 00OHSTEIhHbBIE
pelenTopHbIe KIETKU

8. MounekynspHas OHOJIOTHS 00OHSATEIBHBIX KIETOK

9. LlenTpanbHas 00paboTka 00OHATENBHON HH(pOpMAITHN
10. BomepoHa3anbHbIil OpraH M03BOHOYHBIX U (pepOMOHBI

Ilepeuens 60npocos k KoN0Kkeuymy no meme « Pusuonozus c6emoyyscmeumenbHOCmuy

Opranuzaiys 11a3 0ecri03BOHOYHBIX: IBOJIOLUS KAMEPHOTO, CJIOKHOTO M CKAHUPYIOIIETo I71a3a

[Ipumeps! cTpoeHust 171a3 6eCO3BOHOYHBIX

AnHaroMmusl T71a3a YeI0OBEeKa: CTPOEHHE IIA3HOTO sI0JI0Ka M BCIIOMOTaTelIbHOTO arapara.

JIBr>keHue T1a3Horo 10J10Ka

XapakTepUCTUKA IUTMEHTHOTO SIUTEINSI CETYATKU

Mopdo-pyHKIMOHATbHAS XapaKTePUCTUKA KIETOYHBIX JIEMEHTOB CETYaTKU IJla3a YesIOoBeKa:

(hoToperenTopHbIe KIETKH.

7. Mopodo-(pyHKIMOHaTbHAS XapaKTEPUCTUKA KIETOYHBIX JIEMEHTOB CETYAaTKU IJa3a YesloBeKa:
TOPU30HTAIbHBIE, OUTOJISIPHBIE U MIOJIJIEPOBBI KJIETKU

8. Mop¢o-pyHKIMOHaANBHAS XapaKTEPUCTUKA KIETOUHBIX 2JIEMEHTOB CETYATKH IJla3a YelOBEKa:
UHTEPIUIEKCU(OPMHBIE, AMAKPHHOBBIE U TAHTTIHO3HBIE KIIETKH.

9. bBrnok-cxeMsbl ceT4aTKu

10. 3puTenbHbIC MyTH: PETHHOTEKTATBHBIA M PETUHO-TEHHUKYJIO-CTPUATHBIN Iy Th

11. 3putenpHble MyTH W 3pHUTENbHas KOpa: NEpBUYHAS 3pUTENIbHAS KOpa, €€ CTPOeHUE U
(YHKIIMOHMPOBAHHKE; SKCTPACTPUATHAS KOPA.

12. TInacTUYHOCTb MEPBUYHOMN 3PUTENTBLHOM KOPBI

o wdE

llepeuens 6onpocos k Ko1n0Keuymy no meme « Dusuonocus opyeux opeanHos yyecmey
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1. MonekynsipHasi OMOJIOrHs TEPMOYYBCTBUTEILHOCTH

TepMo4yBCTBUTEIBHOCTD MOMKUIIOTEPMHBIX KUBOTHBIX

3. TomoiioTepMHBIE KMBOTHBIC: TEPMOPELENITOPHI  KOXKH, TIIYOOKHE TEpMOPELENTOPhl |
TUHOTAIAMUYECKUE TePMOPELIETITOPBI.

CeHCOpHBIE CHCTEMBI, YyBCTBUTEIBHBIE K MH(PAKPACHOMY H3ITyYCHHIO W TIOJSIPU30BAHHOMY
CBETY.

CeHCOpHBIE CHCTEMBI, TyBCTBUTEIIBHBIC K DJICKTPHYESCKIM W MATHUTHBIM TIOJISIM.
Buonornyeckoe 3HaueHue 6011

Heiipodusuomnorus 6omu

[epugepryeckre HOLMIETTOPI

LleHTpanbHBIE My TH TIEpeaul OOJIEBBIX CTHMYJIOB

10 Hetipodapmakosorus 0oneBbIX myTei

11. Uppamuupyromiast 6016

12. BopotHas TeopHsi BO3HUKHOBEHMS OOJICBOTO YyBCTBA.

o

>

©oNo O

OBbPA3EL] TECTOBOI O 3A/JAHHA

Tecmoeguvle 3a0anus no meme « Puzuo102Us MEXAHOUYBCHMEUMENLHOCTIUY

BpamarenbHblil MeXaHU3M OaKTEpUAIbHOTO JKI'YTHKA PabOTAET 3a CUeT:

SHEpPIUU TPAHCMEMOPAaHHOTO TPaIMeHTa HOHOB BOAOPOIA

SHEPruy TPAHCMEMOPAHHOTO TPaIMEHTa HOHOB KaJIbLIUS

SHEPIUU TPAHCMEMOPAHHOI'O TPaIueHTa HOHOB KaJlus

SHEpPIruU TPAHCMEMOPAHHOTO TPalueHTa HOHOB HATPHUs

SHEpPIruy COJHIIA

TEIJIOBOM SHEPIUU

JleTekTupoBaHHE MOJIEKYJI aTTpaKTaHTa (MM perneiyieHTa) OakTepHsIMHU OCYIIECTBIISETCS:

a 0COOBIMHU 00pa30BaHUSIMH, PACIIOIOKEHHBIMH 0T 000JI0YKOM OaKTepun

0 TpaHCMEMOpaHHBIMU O€JIKaMH1

B KTYTUKaMHU

B cnyuae, eciin MomneKyiia aTTpakTaHTa SBISIETCS MO XMMHYECKOW MPUPOJIE YTIIEBOJOM, OHA

B3aUMO/ICHCTBYET:

a CO CBSI3BIBAIOIINM OCJIKOM B ITEPUITIIA3MATHIECKOM MTPOCTPAHCTBE

0 O CBS3BIBAIOIINM OEJIKOM, KOTOPBIX SIBJISIETCS TPAaHCMEMOPaHHBIM OEJTKOM

B C pElenTOPHO-TIePEAAONINMH OeITKaMH B MEPUITIa3MaTHIECKOM MIPOCTPAHCTBE

r C peLenTOPHO-TIEPEIAIOIINMHU OeITKaMH, KOTOPBIE SIBISIOTCS TPAHCMEMOPaHHBIMH OeJIKaMU

Cencopnas apanrtauus E. coli nposiBisieTcs:

a B CTUMYJHPOBAHUN XAOTHYECKOTO IBIKEHUS IMPH TIOMEIIEHUH OaKTepHH B Cpely C
aTTPaKTAaHTOM Ha KOPOTKUH MPOMEKYTOK BPEMEHH

0 B CTHMYJIMPOBaHHHM XaOTHYECKOTO IBM)KCHHUS NPH MOMEIICHWH OakTepuH B CpPEeay C
aTTPaKTaHTOM Ha JIOCTaTOYHO JJIMTEIbHBIN MPOMEKYTOK BPEMEHU

o N H W OWe

B B TIOAABJICHUH XAaOTHYCCKOI'0 JABWIXKCHHUA TIpU TIOMCUHICHUH 6aKTepI/II/I B Cpeay C
ATTPAKTAHTOM Ha KOpOTKI/Iﬁ IIPOMCIKYTOK BPpCMCHU
Tr B TIOAABJICHUH XaOTHYCCKOI'0 JABWIXKCHUA TIpU IIOMCUHICHUH 6aKTepI/II/I B Cpeay C

aTTPAKTaHTOM Ha JJOCTATOYHO JUTHUTEIbHBIA TPOMEKYTOK BPEMEHH
CTpyKTypHO perienTOpHO-TIepeIatoInii O€I0K MPEICTaBIAET COOOM:
a TPUMCP ABYX IOJJHUIICIITUI0B
0  auMep IBYX IHOJMIICHITHIOB
B TpUMEpP TPeX MOJUIENTUIOB
T AUMCD TPEX NOJUIICIITUI0B
PaccTaBpTe B MpaBUIIEHOM TMOPSIAKE ATAIBl XEMOTAKCUCHOHM CUTHANIHM3aIMK y OakTepun E. coli:
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11.

12.

13.

14

a KOoH(popMannoHHble n3MeHeHust P-I1-momnekys
0 nepesaya CUrHasia yepe3 MeMOpaHy ¥ M3MEHEHHe KOH(UTypalyy HUTOMIa3MaTHYeCKOro
noMeHa P-T1-mMonexybl

B B3aMMOJICHCTBHE MOJIEKYJIbI aTTPaKTaHTa (JTUOO MOJIEKYJISIPHOTO KOMIUIEKCA aTTPaKTaHT
+ CBSI3BIBAIONINI O€JI0K) C BHEIIIa3MaTHUECKUM JoMeHOM P-IT-Monexyb
r MHUIUUPYET OMOXUMUYECKUIN CUTHATBHBIN KacKal

Jl  U3MEHEHUE aKTUBHOCTH KI'yTHKa
W3 nepeuncneHHbIX HUXKE BEIOEPUTE MOJIEKYJIbI OEJIKOB, KOTOpBIE onocpeaytoT curuai ot P-I1
K JKTYTHKY, YTO IPUBOJUT K XAOTHUECKOMY ABIKEHHIO E. coli mpu NMOMELIEHUU B Cpeny

peresuIeHTa:
a CheA
0 CheW
B CheY
r Chez

W3 nepevrciieHHbIX HIKE OSITKOB MOJIEKYIIIPHON CUTHAIM3AIMH B XEMOCCHCOPHO# cucteme E.
coli BeIOepuTe TOT, KOTOpHIM mpucoenuuser Gpocdar or ATD u mepeHOCHT €ro Ha APYryro
OEJIKOBYIO MOJIEKYJTy JaHHOTO OMOXUMHYECKOTO KacKa/a MPH MOMEIIECHUN B CPEY PEIesUICHTA:
a CheA

o CheWw
B CheY
r Chez

W3 nepeuncienHbIX HIKE OEIKOB MOJIEKYJISIPHON CUTHATM3AIMH B XeMOCCHCOPHOM cucteme E.
coli BeiOepuTe TOT, KOTOPBIH MPUHUMAET y4acTHe JAehocHOPHIIHPOBAHIH OCTKOBOM MOJICKYJIbI
CheY nanHOro GMOXMMHYECKOr0 Kacka/ia Mpy MOMEIICHUH B CPEly PETICIUICHTA:

a CheA

6  CheW

B Chez

buoxumuueckoil nmpuunHON ceHcopHOM amantauuu E. coli mpu momenieHuu OaxkTepuu B
YCIIOBUSI HEU3MEHHOM KOHIIEHTPAIIMU aTTPAKTAHTA SIBIISICTCS:

a dhochopmmposanue P-I1-6enka

0 nedochopmmpoBanue P-I1-6enka

B MetuaupoBanue P-I1-6enka

r nemetunuposanue P-I11-Oenka

YKaKUTE MECTO PACONIOKEHHUSI KAPOTUTHBIX TEJEl] Y MICKOMUTAIOIIUX

obyacTe Oudypranuu o01Iel COHHOM apTepUu

B JyT€ a0OPThI

OCHOBHBIX BETBAX a0PThI

00J1aCTh BEHO3HOT'O CHHYCa

CTEHKa >KeIyIKa

MPOJO0JITOBATHIA MO3T

YKaKUTE MECTO PACIIONIOKEHHUS A0PTATBHBIX TEJell Y MIESKOMUTAIOIIHX:

obnacTe Oudypranuu o01Iel COHHOM apTepUH

B JIyT'€ a0PThI

OCHOBHBIX BETBAX a0PThI

00J1aCTh BEHO3HOT'O CHHYCa

CTCHKA JKeIyIKa

MPOJOJITOBATHIA MO3T

YKaKUTE MECTO PACIIONIOKEHHUSI OPIOIIHBIX XEMOPELETITOPOB TPHI3YHOB:

a obyacTe Oudypranuu o01eld COHHOM apTePU

0 B JIyT€ a0pPThI

B OCHOBHBIX BETBAX a0PTHI

o N H ® Qe

o N H W OWe
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r 00J1aCTh BEHO3HOT'O CHHYCa

I CTCHKA JKeIyIKa

€ MPOJOJITOBATHIA MO3T

YKaKUTE MECTO PACIIONIOKEHHUS [IEHTPATBHBIX XEMOPELENTOPOB Y MIICKOMUTAIOITNX

o0nacth Oudypkanuu o0OIIeil COHHON apTepun

B JIyT'€ a0PTHI

OCHOBHBIX BETBSAX a0PThI

00J1aCTh BEHO3HOT'O CHHYCa

CTCHKA JKeIyIKa

MIPOJIOJITOBATHIN MO3T

CeHcopHBIC BOJIOKHA, BEIXOSINNE U3 KAPOTUTHOTO TENbIIA, TPHHAICKAT:

TJIOTOYHOW BETBU S3BIKOTTIOTOYHOTO HEPBA

BETBU OJTy’>KJIAIOLIETO HEpBa

BETBU MOIBS3BIYHOTO HEPBA

BETBH JI00aBOYHOT'O HEPBA

BETBU JIMIIEBOTO HEPBaA

BETBH OTBOJISIIETO HEPBA

B cnyuae, ecu [11O2 HaxoIuTCst HA MOCTOSSHHOM YPOBHE, KAPOTUIHOE TEIIbIIE TyBCTBUTEIIEHO
K noBeimeHuto ypoBHs [11CO2, kakoBa OyeT peakiius a0pTaabHBIX TeJel] Ha 3T0?

a pearupyroT yYaIEeHUEM HMITYJThCAIlHH

0 pearupyroT ypexxeHHeM UMITYJIbCalluu

B HE PearupyroT

bonee uyBcTBUTENBHBIM K TageHuto [1102 sBasitoTCs:

a KapOTHIHBIC TEJIbIIA

0 aopTaJbHbIEC TEIIbIIA

Bonee uyBcTBUTENBHBIMU K KapOokcuremornoounemuu, korna [1n0O2 u [1nCO2 mocTosSHHBL,
SIBJISTFOTCSI:

a KapOTH/IHBIC TEJbIIA

0 aopTaJbHBIE TEIIbIIa

CTuMyNSIAs KapOTHIIHBIX W AOPTAIBHBIX XEMOPEIENTOPOB BEACT K YCHJICHHIO JIbIXaHUS,
pyYeM B OOJBIICH CTETICHH 3TO MPOSBIISCTCS MPU CTUMYJISIUH:

a KapOTUTHBIX TEJIeI]

S AOPTAJILHBIX TEJIEI]

Bo30ykieHue ICHTPaIbHBIX XEMOPEIENTOPOB BBI3BIBACT IOSBICHHE B CIIHHOMO3TOBOM
JKUJIKOCTH:

O N 3w Owe

O N 3 Wm Owe

a H*
0 HCO3
B HCO2

PedrnexTopHbie 0TBETHI 3((HEKTOB CTUMYIISAIINN KaPOTHIHBIX TEJICI] HAIIPABIICHBI:

a Ha yBesnndeHue koauuectBa O2, TP PYHAUPYIOLIETO B CTUHOMO3TOBYIO KHMJIKOCTh
0 Ha cHkeHue konnyectBa CO2, mubyHANPYIOMIEro B CIMHOMO3TOBYIO KUAKOCTb
B Ha yBenuyeHue konuuectBa O2, tudyHIUpYOIEro B KpOBb

r Ha cHIkeHue konmnyectBa CO2, mubdyHANPYIOIETO B KPOBb

PaccraBpTe B TOpsAAKE OCYIIECTBICHHUS J3Tallbl aKTHBALMM KHCIOPOAHOIO CEHcopa
KapOTHUIHOTO TeJIblia MPH Ma/IeHUU NaplUuaibHOTO JaBJICHUS KUCIOpO/a:

3aKkpeiTHE crienudpuiaeckux K-kanamnos

JEeTIoNIApU3aIMsl KJICTKH KapOTUIHOTO Tebla

BbIJICJICHHE KAaTEX0JaMUHOB

aKTUBAIM KJIIETKH THIA 1

OTKpBITHE MOTeHIHaN-3aBucuMbix Ca?*-kananos

VMHULMALMS AKTUBHOCTH BOJIOKOH CUHYCOBOI'O HEpBaA

o N 3 ® Qe
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"3 NEPCUUCIICHHBIX HUXKEC BI)I6CpI/ITC CBOMCTBaA BKYCOBBIX CCHCHJIJI HACCKOMBIX:

o

N 3 W O

HUMEIOT OJIHY TIOPY

UMEIOT JIBE TIOPY

UMEIOT OOJIBIIIOE KOJIMYECTBO TIOP
MOHOMOIAJTbHBI

OMMOTaTTbHBI

MYJIbTUMO/IaTIbHBI

J% 3 MNEPCUUCIICHHBIX HHUXKE BBI6epI/ITe MOp(bOJ'IOl"I/I‘leCKI/Iﬁ THUII Tap3aJIbHbIX BOJIOCKOB, HC
NPOABJIAIOIUX YYBCTBUTCIIbHOCTD K COJIM:

a
0
B
r

THIT A
HII B2
v B3
oI D

OnuHOYHas BKyCOBas CEHCUIIIA Ha jJalbetyMe X000TKa MyXH B CBOCH CTPYKTYpE COACPIKUT:

= m O\

OJIHY XEMOPELENTOPHYIO U YEThIPE MEXAaHOPELIENITOPHBIX KIETKU
JIBE€ XEMOPELETITOPHBIX U JIBE€ MEXaHOPELIEITOPHBIX KIETKU
YETHIPE XEMOPELENITOPHBIX U OJJHY MEXAaHOPEIENTOPHYIO KIETKH
OJIHYy XEMOPEUENTOPHYIO U OJIHY MEXaHOPELUENTOPHYIO KIETKH

PecHuuHbIi CMHYC BKYCOBOM CEHCHILIBI MyXH 00pa30BaH:

H 3 ® Ove®

TEKOT€HHOM KJIETKOM
00KJIQOYHBIMHU KJIETKAMU
IIIHaIbHON KISTKOM
TPUXOTEHHOMN KIJIETKOM
TOPMOT€HHOM KJIETKON

CCHCHJ’IJ’IHpHLIﬁ CHUHYC BKyCOBOﬁ CCHCHUJIJIbI MYXU o6pa3033H:

a TEKOTCHHOM KJIETKOM

0 00KIIaOYHBIMA KIETKAMU

B TIIMAJIBHOM KIIETKOH

r TPUXOIE€HHOM KJIETKON

I TOPMOTE€HHOM KJIETKOM

Nmnynecanust ot nepudeprdeckoil 9acTi BKYCOBOTO PEIeNTOpa TMOCTYIaeT B OCHOBHOM OT
CJIETYIOUTUX CTPYKTYP:

a OT BKYCOBBIX PEIIENITOPOB S3bIKa

0 OT Ha/IFOPTAaHHUKA

B OT BEPXHEW TPETH NMUIIEBOAA

r OT BKYCOBBIX PELENTOPOB CIM3UCTON POTOBOM IIOJIOCTH

I OT MSTKOTO HEOA

Wx mepedncieHHBIX HIDKE TUTIOB COCOYKOB S3bIKa BEIOEPHUTE T€, KOTOPHIE COJIEPIKAT BKYCOBBIE
TTOYKH:

a HUTEBUIHEBIE

0 TrpUOOBHIHBIC

B JINCTOBUIHBIE

r OKalMIEHHbBIC

Hx MNEPCUUCIICHHBIX HHIKXC THUIIOB COCOYKOB s3bIKa BLI6epI/ITC TC, KOTOPBIC IIPOSABIIAIOT
YYBCTBUTCIIbHOCTDb K KUCJIOMY:

a

0
B
r

HUTEBU/HbIE

rpuOOBUIHbIE
JUCTOBUHBIE
OKalMIIEHHBIE
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Hx NEPCUUCIICHHBIX HHWXXC THUIIOB COCOYKOB sA3bIKA BI)I6epI/ITe TC, KOTOPLIC MNPOSABIIAIOT
YYBCTBUTCIIBHOCTb K TOPBKOMY:

a
0
B
r

HUTEBUHbBIE

IpuOOBUIHbIC
JMCTOBHUJIHBIE
OKalMJIEHHBIE

BKyCOBBIC IMOYKHM 3aJHEH YacTU SA3bIKa HHHCPBUPYIOTCA:

a
0
B
r

CMEIIIAHHOM BETBBIO JIMIICBOTO HEPBA
SI3BIKOTJIOTOYHBIM HEPBOM

BETBBIO OJIy’KJIAfOIIEro HepBa
J100aBOYHBIM HEPBOM

BKYCOBI)IG, PpacCIioJIOKECHHBIC BHE A3bIKa MHHCPBUPYIOTCA:

a
0
B
r

CMEIIIAaHHOW BETBBIO JINIICBOTO HEPBa
SI3BIKOTJIOTOYHBIM HEPBOM

BETBBIO OJTY)KIAFOIIEro HepBa
J100aBOYHBIM HEPBOM

W3 nepedrcaeHHbIX THIIOB IJIaBHBIX KJIETOK BKYCOBBIX TMOYEK BBHIOEPHTE TE, KOTOPHIC BCET/Ia
00pa3yrT CHHAIICHI C COCEJTHUMU HEHPOHAMH:

a
0
B

KJIETKH THna 1
KJIETKH TUIIa 2
KJIETKHU TUIA 3

PaccraBbTe B MpaBWIIBHO MOpSIKE STalbl MEpefadyd CUTHAJIOB BO BKYCOBBIX KJIETKax Jist
Caxapos:

o N H wm Oe

AM® otkpsisaet Na*/Ca?*-BopoTHBI MeXaHI3M

G-06enok curHaabHasi CHCTEMA BhI3BIBACT BBIACIEHHE B IIUT0307b TAM®D
JeTIoIApU3aLys

notok Ca?* BHyTpb KJIETKH

HAM® uepes nporenrkunaszy A (ITKA) sakpoiBaet K*-kanan

9K30IIMTO3 MEIMATOPa U3 CHHAITUYECKUX MTY3bIPhKOB

PaccraBpTe B NpaBHUIILBHO MNOPAAKE I3Tallbl HEpcaavn CUTHAJIOB BO BKYCOBBIX KIICTKAX IJIA
HECaxapHBIX HOﬂCHaCTHTeHeﬁZ

a
0
B
r

BeIeaeHne UTD B 11MTO30705

CTUMYJIMPOBaHUE cucTeMbl ochonmmazbl C

BbIeeHne Ca’* 13 3aIaCHUKOB B HH/I0ILIA3MATHIECKOM pETUKYIIyME
BBIJICJIEHUE MEINATOPA U3 CUHAIITUYECKUX ITY3bIPHKOB

PaccraBpTe B IMPpaBHUIIBHO MOPAAKE OTallbl IEpEaadr CUTHAJIOB BO BKYCOBBIX KIICTKaX IJId
OIIYIICHUSA COJICHOCTU:

a
0

- W

[CIp=|

BBIJICJICHHE MEANATOPA Ha COCETHNE HEPBHBIE OKOHYAHHUS

noctyruienust Na* BO BKyCOBbIE PEIIENTOPHBIE KIIETKU Y€PE3 aMHUIIOPH/I-4yBCTBUTEIILHbIE
KaHaJbl

JENoJIsIpU3alusl BKYCOBOU PELENITOPHOMN KIIETKH

otkaunBanue Na* Hapyxy Na*/K'-Hacocom B 6a3aibHOI 9acTH KIETKA

oTkpbiTHe Ca?*-KaHamoB

nocrymnenue Ca?* BHyTpb KIETKH

PaccraBpTe B mpaBWIBHO NOPSAJIKE 3TaIlbl MEpeJaydl CHTHAJIOB BO BKYCOBBIX KIIETKaxX JUIs
OLLYLIIEHUS KUCIIOTO Y KPBIC:

a

0
B
r
A

BEIIEIEHHE MeMaTopa

H* npoxoauT yepe3 aMuiiopua-ayBCTBUTEIbHBIE Na'-KaHaIbl
JIETONAPU3AIHS BKYCOBBIX KIIETOK

otkphiTHe Ca?*-KaHamoB

nocrymnenue Ca?* BHyTpb KIIeTKH
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AJIEKBaTHBIM CTUMYJIOM JIJISl TUTPOPELIETITOPOB CEHCUILIBI HACEKOMBIX SIBJIIETCS: €€

a MEXaHUYECKOE PACTSHKEHUE B OTBET HA U3MEHEHUE BIIAXKHOCTH
0 W3MEHEHHE OCMOJISIPHOCTH IIUTOILIa3Mbl HEHPOCEHCOPHOM KIIETKU B OTBET Ha U3MEHEHUE
BJIQKHOCTH

B M3MEHEHHE OHKOTUYECKOTO JIaBJICHHS IUTOILIa3Mbl HEHPOCEHCOPHOH KIIETKH B OTBET Ha
W3MEHEHHE BIKHOCTH

W3 TuUnoB KIETOK, BXOIAIIMX B COCTaB OOOHATEIHHOIO JMHUTENHUS BBIOEPUTE TE, KOTOPHIE

CIIOCOOHBI 0eUmbCsl U hopMUPOB8amsv HOBvle (DYHKYUOHANbHbLE HEUPOHDL:

a HEUPOCEHCOPHBIE

0 OTIOPHbIE

B 0a3anbHbIE

OOoHSTETBHBIE PEIIETITOPHBIC KIETKA MOP(POJIOTHUECKH OTHOCSTCS K TUITY HEHPOHOB:

a YHUIOJISPHBIM
S OUIOJISTHBIM

B TICEBIOYHUTIOS PHBIM
r MYJIbTUTIOJIIPHBIM

CeHCOpHYIO TOBEPXHOCTh OOOHATEILHOMN KIETKH 00pa3yroT:

a MMOBEPXHOCTH TEJIa 0OOHATEIILHOTO HEMPOHA U €r0 YYBCTBUTEIBHBIE OTPOCTKH

0  pECHUYKH, PacIONIOKEHHBIC Ha OyJiaBe JIeHAPUTA OOOHSTEIBHOM KIIETKU

B OynaBa IeHIpUTa OOOHITEITHLHOU KICTKU

OO0oHsATeNbHBIE PELENTOPHBIC MOJIEKYJIBl OTHOCSTCS K TPYIIIIE:

a PEUCIITOPOB-NOHHBIX KaHAJIOB

0 CEMUIOMEHHBIX PELENTOPOB

B PELeNnTOPOB ¢ THPO3SMHKMHA3HOW aKTUBHOCTHIO

PaccraBbTe B IMMPAaBUJIbHO NOPAAKE STAllbl ICPCAAYN CUTHAJIOB B O60H51T€JIBHBIX KJICTKax:

a  aKTUBAIMS aJICHUIATI[HKIA3bI
0  TpHCOeTMHEHHE TTOIXOIAIICH MOJIEKYJIBI OJIOPAHTA K PEIENTOPY

B obpa3oBanne TAM®D

r otkpeiTue [{H3-kanana B memOpane

1 nocrymnenue Ca®* u Na* BHyTps kietku, a K*- Hapyxy

KOHTaKThI OTPOCTKOB MEX/Ty KAKMMH KJIETKAMU HOCSIT Ha3BAHHE TIIOMEPYIIb?
a  TEpUTIIOMEPYIIspHbIE

0 00OHSITENbHbIE

B MHTpaJbHBIE

I  My4YKOBbIE

A KIETKH-3e€pHa

J% 3 NEPCUUCIICHHBIX HHWXKXC KIJIETOK, HUMCIOIIMWX OTHOHMICHUC K Mepeaayc 00OHATEIHLHOU
I/IH(bOpMaHI/II/I, BBI6epI/IT€ TC, KOTOPOC ABJIAIOTCA TOPMO3HBIMU:

a NIEPUTIIOMEPYIISIPHBIE
S 00OHATEILHBIE

B MUTpPATBLHBIC

r MTy4KOBBIE

I KJIETKH-3epHA

Mexny TeramMu MUTPATbHBIX KJIETOK B INIyOMHE OOOHSITENBHBIX JTyKOBUI] PACTIOIOXKEHBI Tela
KJIETOK:

a TIEPHUTIIOMEPYIISIPHBIC

S 00OHATEILHBIE

B MTy9KOBBIE

T KJIETKU-3epHA

W3 mepeuncieHHbIX HUXKE, BEIOCPUTE TE KICTKH, aKCOHBI KOTOPBIX 00Pa3yrOT 0OOHSATEIIBHBIN
TPAKT:
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a MIEPUTIIOMEPYIISIPHBIC
0 00OHATEILHBIE

B MUTpaJIbHbIE

r MyYKOBBIC

I KJIETKH-3epHA

49.  YcraHOBUTE NPaBWIBHYIO IOCIEIOBATEIBHOCTh Nepeaadyd OOOHATENbHON WHPOpManuu B
OTJIeJIbl TOJIOBHOI'O MO3Tra 10 OOOHATEILHOMY TPAKTY:
a Tajgamyc
0 nupudopMHast 10715
B opOuTO-ppOoHTaTIBLHAS HOBAsI KOpa

50. U3 mepeuyuclieHHBIX HUXKE BBIOEPUTE CTPYKTYpHI, NPUHUMAIOIIME Y4YacTUE B Iepepaye H
o0paboTke nHbOopMaIMU OT BOMEPOHA3aIbHOIO OpraHa:

Tajgamyc

BOMEPOHA3aJIbHbBIN IUTEINI

JIOTIOJTHUTEIIbHAST OOOHSATEIBHAIIS JTyKOBHIIA

MUHJAJIHA

TUIOTaTaMUYecKue sapa

nupudopMHast 1075

opOuTO-ppOoHTaTIBLHAS HOBAsI KOpa

¥ 0= 0w oe

Obpasey s3K3amMeHAYUOHHO20 Oulema

JloHenKnii rocy1apCTBEHHBIN YHUBEPCUTET
dakynabTeT OMOIOrHUeCKuit
Kadenpa ¢uznonoruu yenoBeka u 5KUBOTHBIX
[Tporpamma Beicuiero oOpa3oBanusi  IIporpamma maructpaTypbl

HamnpaBnenue noaroToBku 06.04.01 Buomnorus

Marucrepckas mporpamma Ou3noIOrKs YeIoBeKa U JKUBOTHBIX
dopma 00yueHus Ounas

Cemectp Tperuit

Juctummnaa Cencopnas ¢puznonorus

IK3aMeHALMOHHEBIN OnjieT Ne 1

1. OO1ue cBoiicTBa CEHCOPHBIX CUCTEM
2. MexaHu3mbl (HyHKIIMOHUPOBAHUS MEepUPEPHUUECKUX XEMOPELENTOPOB COCYAUCTOTO pyciia Ha
npuMepe KapoTHIHBIX TEJell
3. CpaBHUTENbHAS XapaKTEPUCTHKA HAPYKHBIX U BHYTPEHHUX BOJIOCKOBBIX KIETOK
YTBepkIeHO Ha 3aceaHunu Kaeapsl (PU3HOIOTUH YeTOBEeKa U KUBOTHBIX
[Iporokon Ne 14a ot "26" mapra 2024 t.
3aB. kadenpoii B.B. Tpym
DK3aMeHaTop I'.A. banakupea

8. PACITPEJIEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYUAIOIIMECSH
OOmas orleHKa 3HAHUI O0yYaroUIMXCs MO MUCIUILUIMHE TpoBoauTcs 1o 100-0amnpHON 1IKane
HUCXONsS W3 MaKCMMyMa, TMPHUBEICHHOTO B Tabimie Huwke. OpraHu3alMoHHO-ydeOHas pabora B
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ayJIMTOPUH OIICHUBACTCSI HA OCHOBE TAKUX KPUTEPUEB KaK IMOCEIIAEMOCTh 3aHATHI, CBOCBPEMCHHOE U
Ka4yeCTBEHHOE BBITIOJIHCHUE JOMAIIHUX 3aJIaHUH, aKTUBHOCTh BO BpPEMsI TMPOBEICHHS JICKIIMOHHBIX U
1a00paTOPHBIX 3aHATHH (ydacTHe B 00CyKIEHUH TEKYIIETO ¥ POHJICHHOTO MaTepHala, pelieHIe 3a1aq
U T.OL).

8.1.Cemectp 3, ounast hopma 00ydeHus

Howmepa Bun paGotet bannsl
pasenos

Opranu3zaiinoHHO-y4eOHas paboTa 00yJaronerocs B 3
ayJIMTOPUHU

1
CamocTosiTeapHas padora 2
HToro 5
Opranu3anoHHO-y4YeOHass paboTa 00yJaromerocs B 10

2 CamocTosiTenbHas pabota 5
Hroro 15
OpraHu3almoHHO-y4YeOHas paboTa 00y4JaroIIerocs B 7

3 CamocTosiTeapHas padora 3
HToro 10
OpraHu3anoHHO-y4YeOHass padoTa 00yJaromerocs B 15

4 CamocTosiTenbHas paboTa 5
Hroro 20
OpraHu3almoHHO-y4eOHas paboTa 00y4JaroIIerocs B 7

5 CamocTosiTeapHas padora 3
HToro 10
IK3aMeH 40
OO01mmii uTor 100

8.2.0uHo-3a049Has Gpopma 0O0yueHuUs

dopma KOHTPOJIS MaxkcumaibHOE KOJIMYECTBO 0aJIOB
3a ogHy pabdoty Bcero

Texymuii KOHTPOJIb:

Komnoksuym o pazueny 1 5) 3)
Kounnoksuym no pazneny 2 15 15
Konnoksuywm o paszneny 3 10 10
KomnokBuywm no pazaeny 4 20 20
KonnokBuywm no pazaeny 5 10 10
DK3aMeH 40 40
Hroro 3a cemectp 100

* B COOTBETCTBUHU C YTBCPKACHHBIMU ONCHOYHBIMH MAaTCpUaJIaMi 110 JUCHUIIJINHE

CooTBeTcTBUE 0AJIOB OLIEHKE

OneHKa 1o Onenka no 100- OrteHKa 10 nATHOAJUILHOM LIKaJIe
mkane ECTS | OamibHOI mikane 9K3aMeH, AU PepeHIINPOBAHHBIN 3a4eT
A 90-100 5 (oTIM4YHO)
B 80-89 4 (xoporo)
C 75-79 4 (xoporio)
D 70-74 3 (YIOBIETBOPHUTEIHHO)
E 60-69 3 (YIOBIETBOPHUTEIHHO)
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FX 35-59 2 (HeyIOBJICTBOPHUTEIHLHO) C BO3MOKHOCTBIO IIOBTOPHO
aTTeCTaIH
F 0-34 2 (HeYIOBJIETBOPUTEIHHO) C BO3MOYKHOCTBIO TIOBTOPHOM

ClIa4yM MpU yCIOBUHU 00s13aTeNIbHOrO Habopa
JIONOJTHUTEIBHBIX OaJI0B

9. OBECIIEYEHME OBPA3OBATEJIbBHOI'O ITPOLECCA J1JIA JIML C OT'PAHUYEHHbBIMU
BO3MOXHOCTAMMU 3J0POBbA 1 UHBAJIMIOB

B xoze peanuzanuu JUCHMILIMHBI MCIOJB3YHOTCS CJEIYIOIIUE JIOMOJHUTENbHbBIE METOMbI
00y4YeHHs, TEKyLIero KOHTPOJS YCHEBAEMOCTH M TNPOMEXKYTOYHOM aTTeCTalud OOyYaromuxcs B
3aBHCUMOCTH OT UX MHIMBHyaJIbHBIX OCOOEHHOCTEH:

1) JUTSL CTICTIBIX U CITa0OBUISIINX

- JAeKIMHU O(QOPMIISIOTCS. B BUAE AJIEKTPOHHOI'O JOKYMEHTA, JOCTYIIHOIO C ITOMOIIBIO
KOMIIBIOTEpA CO CIICIUATU3UPOBAHHBIM IIPOTPAMMHBIM 00€CIICUeHUEM;

- JUI BBIIOJHEHUS 3a/laHusl IpU HEOOXOAMMOCTH IPENOCTaBISETCS YBEIUYHBAOILEe
YCTPOHCTBO; BO3MOXHO TAK)KE€ MCIIOJIb30BAaHHE COOCTBEHHBIX YBEIMUMBAIOIINX YCTPOUCTB;

- NMCbMEHHBIE 3a1aHUs OQOPMIISIFOTCS YBETUUEHHBIM IIPU(TOM.

2) JUISL TIIYXHUX U CI1a00CTbIIIAIINX

- JEKIMU O(OPMIISIOTCS B BUJIE FIEKTPOHHOIO JOKYMEHTa;

— MUCHbMEHHBIE 3aJJaHUS BHITOJIHAIOTCS HA KOMITBIOTEPE B MUCHbMEHHOM (hopMe;

- 9K3aMEH MPOBOJIUTCS B MUCbMEHHOH (hopMe Ha KOMIIBIOTEPE; BO3MOKHO IPOBEICHHUE B
(dhopMe TecTHpOBaHUS.

3) JUIsl JIAL C HApYIIEHUSIMH OIIOPHO-/IBUTaTEJILHOTO anapara:

— JeKIMA O(GOPMIISIOTCS B BUAE AJIEKTPOHHOTO JOKYMEHTA, JAOCTYITHOTO C IOMOIIBIO
KOMIIbIOTEpA CO CIIELUATU3UPOBAHHBIM IIPOIPAMMHBIM 00€CIIEYEHUEM;

— MTUCHbMEHHBIE 3aJJaHUS BHITIOJIHAIOTCS HA KOMITBIOTEPE;

— 9K3aMeH | 3a4€T MPOBOJATCS B YCTHON (POPME WITH BBITTOJTHSIOTCS B MUCBbMEHHOM (hopme
Ha KOMITBIOTEpE.

[Tp1 HEOOXOIMMOCTH TIPETyCMATPUBACTCS YBEITMUCHUE BPEMEHH IS TTOJITOTOBKH OTBETA.

[Iponetypa nmpoBeaeHHs IPOMEXYTOUHOM aTTecTaluy uIs 00ydYaronMXCsl YCTaHABIMBAETCS C
Y4ETOM WX MHIUBHUIYaTbHBIX ICHX0(pH3MUeCKuX ocoOeHHOCTE!. [IpoMekyTOUHAS aTTecTaus MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[TpoBeneHune nporeaypsl ONICHUBAHUS PE3YIHTATOB O0YUESHHS TOIYCKACTCS C UCTIOIh30BAHUEM
JMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTUH.

ObecnieuynBaeTcss AOCTYNl K HMH(OpPMALMOHHBIM W OHOIMOrpaduueckuM pecypcam B CETU
WuTepHer 1 Kakgoro odydaromierocs B popMax, aJaiTUPOBAHHBIX K OTPAHUYECHUSAM UX 3/10pPOBbS U
BOCTIPUSATHS HHPOPMAIIHH:

1) JUTSL CIIETIBIX U CIIA00BUISAIINX

— B [I€YaTHON (popMe YBETUUECHHBIM HIPUPTOM;

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

2) JUTSL TITYXHX | CI1a00CTBIIIAIIHX

— B MieyaTHO opme;

- B (hopme 37IEKTPOHHOTO JOKYMEHTA.

3) JUIs1 00yYaroIuXcs ¢ HapyUIEHUIMU ONOPHO-/IBUraTeIbHOTO arapara:

— B Ie4aTHOM Gopme;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE YYEBHOI'O ITPOLECCA
VY4ebnbie 3ansTrs poBoaaTcs B 10-M yue6HOM Kopiryce yauepcureta (T. Jlorerk-050, yi. [l{opca,
46). Jlns mpoBeneHUs JIEKIMOHHBIX 3aHATHH TpeOyercs ayauTopusi, o0OpyJOBaHHAsh MEJOBOM JOCKOH,
MYJIBTUMEUIHHBIM TIPOEKTOPOM U JKPAaHOM, HOYTOYKOM, KOMILIEKTOM y4eOHOM MeOenu Ui CTY/ASHTOB,
pabo4nm MecToM TperoaBaresi. Berxon B IHTepHET NPOBOIHOW WITH C HCTIONB30BaHHeEM Wi-Fi.
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Jlnst mabGopaTOpHBIX PabOT MCHOIB3YIOTCS CIENUATH3UPOBAaHHbIE Yy4eOHbIe abopaTopui,
OCHAIIIEHHbIE HEOOXOIUMBIM aHATOMUYECKHM 000pYIOBaHHUEM.

Jlia caMoCTOSATENbHON pabOThl UCIOJIB3YIOTCS TEKCTOBBIE U AJIEKTPOHHBIE pecypchl Hayunoit
OMOIMOTEKH YHHMBEpPCUTETa W JPYIMX 3JEKTPOHHBIX OMOIMOTEUHBIX 0a3 JAaHHBIX, MaTepHaIbHO-
TEeXHUYECKast 6a3a yueOHOU ayauTopun Kadenpsl (GU3NOIIOTHHN YeJI0BeKa U KUBOTHBIX. [Ipy n3yueHnn
JUCLUIUIMHBI IPUMEHSIOTCS AJIEKTPOHHOE 00ydeHHUe U AUCTaHIIMOHHbIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

Ilepeuenv mamepuanbHO-mexHUUeCK020 obecneveHuss OUCYUNIUHbL
1. Y4eOHnble nocoOust 10 aHaATOMUU U (PU3HOJIOTHH
2. PyxoBozcTBa 0 aHATOMUU M (PU3HOIIOTUU
3. KoHCTeKThI JIEKIHi (8 21eKMpOHHOM U pacneuamanHom euoe)
4. Meroandeckue yka3zaHHs Ui CAMOCTOSITENIbHONH paOOThI CTYACHTOB
5. Meroaunueckue ykazaHus K Ja00paTOPHBIM 3aHATHSIM
6. VYueOubie ¢uibMbl («OCHOBHBIE pe(IEKCHl OMOPHO-ABUraTEIbHOIO ammapara YeJOBeKay,
«BomnockoBble KieTkn», «CTpoeHne KOpTHeBOro opraHa», «CiyxoBas Kopa M NpOBOJAIIUE IyTH
CIIyXOBOI'O aHaimu3aTopa», «lleHTpanbHble M nepudepuyecKkrue XemopeuenTopb, «OOOHATENbHBIN
aHaIM3aTop», «AHaIU3 OOOHATEIBPHOW HH(POPMAIMH», «3PUTETBHBIE CHUCTEMBI OECTIO3BOHOYHBIXY,
«OnTrueckas cucrema riasay, «Helpoduznonorus 0omu»)
7. Ilpe3eHTanuu u ciaiabl IO BCEM TeMaM Kypca
8. Tabmuupl
9. MynbTUMEIUIHBIN TIPOSKTOP U SKPaH.

11. PEKOMEHAYEMAZ JIMTEPATYPA

Kou-Bo Hanu4yue

Ne IK3eMILIAPOB | JICKTPOHHOM
HaumenoBanue

n/n B OubMoTEKE BEpPCHH B

HonHY IBC

Ocnognasa numepamypa

1. Tpymr B.B. ®wusnonorus 4emoBeka M  KUBOTHBIX
[OnexTpoHHBI pecypc]| (KOHCHEKT JeKuuid). — JloHenk: - +
HouHY, 2016. — 370 c. Pa3mep daitna: 24,8 M6

2. Co6GomneB B. M. OcHOBBI (pn3H0IOTHH BO30YTUMBIX
TKaHe# [DneKkTpoHHbIN pecypc]: yueb. mocodue / B. H.
Cob6ones, B. B. Tpym; Jlonenkuit Ham. yH-T, Kad. - +
(bu3noornK yeaoBeka u KUBOTHBIX. — JloHerk: JJorHY,
2013. — 277 c. Pasmep daiina: 9,58 M6

3. DuU3HO0JIOTUS YETTOBEKA U KUBOTHBIX [DJIEKTPOHHBIN
pecypc]: (MeToaMueckue peKOMEeHAAINH K
camocTosTeNnbHOl pabote ctynentos) / B. B. Tpym, B. .
Tpyw, I'. A. ®ponosa u ap.; OY BIIO [lonenkuii
HalMoHaNbHBIN yHUBepcuteT. — J{onenk: JJonHY, 2018. —
469 c. Pazmep daiina: 23,9 M6

4, CmupaoB B.M. Heiipoduzuonorus u BeIcIas HEpBHAS
JIeATEeILHOCTH JICTeH U MOJAPOCTKOB: Yuel. mocodue aJis
CTyAE€HTOB JedekToi. ¢ak nex. By3oB / B.M. CmMupHOB. —
M.: ACADEMIA, 2000. — 396 c.

5. ®posnoa ['.A. ®uznonorus MEXaHOUYBCTBUTEILHOCTH
(KFHECTEe3HUs M 0CsI3aHMe): yueOHOe TTOCOOHe K CIICKYPCY
"Cencopnas ¢uzunonorusa” / I'.A. ®ponosa; [OY BIIO
JloHenknii HaMOHAIBHBIN YHUBEPCUTET, bruonornyeckuit
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HaunmenoBanue

Koi-Bo
IK3EMILISIPOB
B OMOJHOTEKE

JouHY

Haanuue
3JIEKTPOHHOM
BEpPCHH B
IbC

dakyneret, Kadbenpa gusmonornn yenoBeka 1 )KUBOTHBIX. -
Jonenk: I'OY BIIO "MoaHVY", 2017. - 104 c.

MeTtoauueckue peKOMEHIAMU K IPOBEIEHUIO
MPaKTUYECKUX 3aHATUN N0 Kypcy «Dusunonorus
aHATM3aTOPOBY» [ DIEKTPOHHBIHN pecypc] / [cocT. I.A.
®ponosal; oneukwii Hatl. yu-T. — Honenk: JouHY, 2014.
—1,05 M6.

Mertonudeckue yKa3aHus K MIPOBEICHHIO JTA00OPATOPHBIX
3aHsaTUi 1o Kypey "CencopHas puzuonorus”
[Onexrponnslii pecype] / coct. I'.A. @ponosa; lonerkuit
Hail. YH-T, Kad. pusnonoruu yenoBeka u »KUBOTHBIX. —
Joneuxk: JlonHY, 2016. — 1,1 M6

Jonoanumensnas 1umepamypa

I"aiiBoponckuii .B. Anatomust u ¢pu3Hnosorus 4yeaoBeka:
yuebnuk / M.B. T'aiiBoponckuii, I'.1. Huuumnopyxk, A. 1.
["aiiBopoHCKMit. — 5-¢ m31. — MockBa: Akagemusi, 2009. —
491 c.

Meroandeckue peKOMEHAANH K TPOBEICHUIO MAJIOTO
MPAKTUKyMa M0 (PU3HUOJIOTUN YEeTIOBEKA U KUBOTHBIX
[DnexTponnsIit pecypc] / [cocT. I.A. ®ponosal;
Jonenxkuii Hau. yH-T. — Jloneuk: JlonHY, 2011.

10.

MeToauveckue yka3aHusl K IPOBEACHUIO MaJIOTO
MPAKTUKyMa M0 (PU3HNOJIOTUN YETIOBEKA U )KUBOTHBIX
[DnexTponnsIil pecypc] / coct. I'.A. ®porosa; Jlonenkuit
Ha1l. yH-T, Kad. pusmonorun yenoBeka u KUBOTHBIX. —
Jonenk: TonHY, 2016.

11.

bonbI10¥ IpakTUKyM 110 BBICILIEN HEPBHOU AEATEIIBHOCTU U
Helpoduznonoruu: yuebnoe nocodue / [E.N. EBuna, /1.B.
EBtuxun, A.H. Nnozemues u np.|; nox pen. [1.B. EBtuxuna,
b.B. Yepnbmuera. — Mocksa: JIunop, 2009. — 249 c.

12.

Bunsarpyoe C.A. MeTtoauueckue peKoMeHIaiu K
n3y4eHuto yueOHou aucuutumael "Hetipodusunonorus"
[Onexrponnsnii pecype] / C.A. Busarpybe; [OY BIIO
"Jlonenkuit Hatt. yH-T". — Jlonenk: lonHY, 2016. — 1,3 MO.

12. ”THOOPMAILIMOHHBIE PECYPCbI

e http://www.studentlibrary.ru/book/ISBN9785970433515.html

e http://www.studentlibrary.ru/book/ISBN9785970419199.html

e http://www.studentlibrary.ru/book/ISBN9785970425947.html

e http://www.studentlibrary.ru/book/ISBN9785970425954.html
e http://www.studentlibrary.ru/book/ISBN9785970415917.html

e http://www.studentlibrary.ru/book/ISBN9785970429525.html
e http://www.ncbi.nlm.nih.gov/pubmed

e http://elibrary.ru/defaultx.asp
e http://meduniver.com



http://www.studentlibrary.ru/book/ISBN9785970433515.html
http://www.studentlibrary.ru/book/ISBN9785970419199.html
http://www.studentlibrary.ru/book/ISBN9785970425947.html
http://www.studentlibrary.ru/book/ISBN9785970425954.html
http://www.studentlibrary.ru/book/ISBN9785970415917.html
http://www.ncbi.nlm.nih.gov/pubmed
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e http://lib.khspu.ru/resource/r_6.php

e http://mwww.medicinform.net/human/fisiology.htm

e http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=viewlink&cid=
2493

e http://kineziolog.bodhy.ru/content/literatura-po-fiziologii-neirona

Obpazosamenvhbie caiimol U NOPMAnb
e Cucrema anexktponHoro ooyuenus "[lerac": http://pegas.bsu.edu.ru
e [Tonesnpie cchuiku ¥ IHTEpHET-pa3pabOTKH COTPYAHUKOB SIpOCIIaBCKOM TOCYAapCTBEHHOM
akagemu: http://www.yma.ac.ru/links.htm

OnexmpornHvle bubaUOmexu

oE library: http://elibrary.ru/defaultx.asp

® Haquaﬂ 6I/I6J'II/IOTeKa IIOHCI_[KOFO HAallMOHAJIbHOI'O MEANIIMHCKOT'O YHUBCPCUTETA:
http://katalog.dnmu.ru/search.php

e buonorus yenoseka: http://humbio.ru/humbio/default.htm

e bect-Men-byxk: http://www.medliter.com/

¢ BupryanbHas 610IM0TEKa € TIOJIE3HBIMH CChUIKaAMMU:
http://wwwwin.wplus.net/pp/MediaMedic/libr.htm

¢ KpriMckast MexBY30BCKast OMOIHOTEKA:
http://elib.crimea.edu/index.php?option=com_content&task=view&id=198&Itemid=57

¢ |Q-6ubmmoTeka: http://www.iglib.ru/

e Dniementsl: http://elementy.ru/news?theme=116855

L 9J’IeKTpOHHBIe BCPCUHN HAYYHBIX KXYPHAJIOB!:
http://www.maikonline.com/maik/showFreeProductsTitle.do

e bubmoreka JlonHY': http://www.donnu.edu.ua/library/ru/index.asp

e CereBas sHuknonenus «Bukunenusy: http://ru.wikipedia.org

HumepaxkmusHvle 0byyaowue npoepammol
e Atnac mosra (anri.): http://www.med.harvard.edu/AANLIB/home.html
e AnaromMus XuBOro ueaoseka: http://www.yma.ac.ru/books/anat/anatomy/home.htm
e 3naere i BeI rucTosIoruio:  http://mww.yma.ac.ru/books/hist/test.ntm
¢ Kpogs: http://www.yma.ac.ru/books/hist/blood/base.html

9ﬂe1<mp0HHb1e KHU2u, mecmul
e DHnmksionenus Tpudonora E.B.: http://www.tryphonov.ru/tryphonov2/terms2/ostbst.htm
e Mopdomorus (coopuuk Tectos): http://www.morphology.dp.ua/_quiz/
e Anaromus u pusuonorus: http://www.tasmed.ru/the_general_data/anatomy_and_physiology/

13. IIPO'PAMMHOE OBECIIEYEHHME

1. Windows 7 PRO (xopnoparunas sunensus JJoul'Y Ne 46484614)

2. Microsoft Office (kopnioparuBHas munensust Joul'Y Ne 46472919)

3. Microsoft Visual Studio (iuiensust mporpammsl Dream Spark i BeIcIInX y4eOHBIX
3aBeCHUI)

4. Antuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (sunensun GPL, Apache, BSD
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