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IHosicuuTeabHAA 3aNMCKA

[IporpaMMa  cocTaBieHa B  COOTBETCTBUM ¢  TpeboBanusimu  DegepanbHOroO
rOCyJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa BBICIIETO OOpa30BaHMs IO HANPABICHUIO
MOATOTOBKM HampasieHus moarotoBku 06.06.01 buomornueckue Hayku (YypoBE€Hb MOATOTOBKH
KaJ[pOB BbICIICH KBaJTH(PHUKAIMK), YTBEPKACHHOTO NMpUKa3oM MUHHCTEPCTBOM OOpa30BaHUS U
Hayku Poccuiickoii @enepanun ot 30 uronst 2014 romga Ne 871 (3apeructpupoBano B MuHIOCTE
Poccun  20.08.2014 Ne 33686), a Takke C TpeOOBaHHSIMHU, MPEIbSIBIAEMBIMH K
po)eCCHOHAIBHON TMOJATOTOBJICHHOCTH BBIMycKHUKA 1o HampasieHuo 06.04.01 buonorus
(YpoBEHb MarucTpaTypsl)

Henu 1 327244 BCTYNUTEIBHOI0 HCTIBITAHUS
Leab BCTYNMTEIbHOTO MCHBITAHHS — OIPEICIUTh YPOBEHb TEOPETHYECKOW U
MPAKTUYECKON TOJTOTOBKU B 001aCTH KJIETOYHOW OMOJIOTUH, IUTOJIOTUN U TUCTOJIOTHH.
3agavyaMu BCTYNUTEILHOTO UCTIBITAHUS SIBJISICTCS OIIPE/ICIICHUE:
- crenieHH C(OPMUPOBAHHOCTH 3HAHUW B OOJACTH KIJIETOYHOW OWMOJIOTMH, IUTOJIOTHH,
THCTOJIOTHUH;

- YMEHHE Ha NPOPECCHOHATBHOM YPOBHE pabOTaTh ¢ UCTOYHUKAMM M JMTEPATYpOH IO
BOIPOCAM KJIETOYHON OMOJIOTUH, IUTOJIOIUH, TUCTOJIOT U,

- YPOBH:A CBO60,I[HOFO BJIaACHHU A HOHHTI/II‘/‘IHO'KaTerOpI/IaJIBHBIM alraparom,
H€06XOI[I/IMI)IM AJI1 CaMOCTOATCIIBHOT'O BOCIIPHUATHUA, OCMBICIICHUA U YCBOCHU A 3HAaHUH B 00J1aCTH
KJIETOUHOMU 6I/IOHOFHI/I, OUTOJIOTHH, THCTOJIOINH.

TpeOoBaHusl K YPOBHIO NOATOTOBKH, HEOOXO0AMMOI /IJIsl OCBOCHUS IIPOrPaMMBbI
U YCJI0BMSI KOHKYPCHOr0 oT00pa

IIpuctynasi K BCTyNIUTeJbHBIM UCIIBITAHUAM a0MTYPHEHT, 10JI7KeH

3uamo:

- KOHUENTYAJIbHO-NIOHATUNHBIL U METOJOJOTHYECKHM HHCTPYMEHTAapUil COBPEMEHHOU
KJIETOYHOM OMOJIOrUH, IIUTOJIOTUH, TUCTOJIOTHH;

- OCHOBHBIC OTallbl CTAHOBJICHUA W TCHACHUWH PA3BUTHUA JAHHOI'O HAIIPaBJICHUA
OMOJIOTHYECKUX HayK,

- OCHOBHBIE 3aKOHOMEPHOCTH, MEXaHHU3MbI, JIeKallMe B OCHOBE OHOJIOrMYECKOIo
(GYHKIIMOHUPOBAHUSI HA TKAHEBOM, KIETOYHOM, CYOKJIETOYHOM M MOJEKYISIPHO-TEHETHUYECKOM
YPOBHE OPTraHU3AIUU KUBBIX CUCTEM.

- PUHITUITBI TOCTPOCHUS U METOJIOJIOTHH HAYIHBIX HCCIICTOBAHUH,

- HauboJee akTyaabHBIX MPOOIEM KIETOYHON OUOJIOTUH, ITUTOJIOTHH U TUCTOJIOTHH;

- COBPEMEHHBIE MPOOJIEMBI KOMIUIEKCHOTO WCIIOJIh30BAHUS HAYYHBIX METOJIOB
MCCIICIOBAHMSI TIPU pelleHnH (yHIAMEHTAIbHBIX M MPHUKIAIHBIX 3334 KJIETOYHOH Ouoioruw,
[IUTOJIOTUU W THUCTOJOTHH, OTCYCCTBEHHOW M 3apyOekHON WH(GOpMAIMK IO TPOBOJIUMBIM
HCCJICIOBAHUSIM U pa3paboTKam;

- COBpPEMCHHBIC METOJbl TUTAHWPOBAHWS W OpTraHHW3allMM HAYYHBIX HCCICIOBAHUMN,
MPOBEJICHUS SKCIIEPUMEHTOB M HAONIOJIEHUH, METOA0B 00pabOTKM M OOOOIICHHS NaHHBIX C
MIPUMEHEHHUEM DJICKTPOHHO-BBIYUCIIATEIFHON TEXHUKH,

- OCHOBBI OPTaHU3AIMH U OXPAHBI TPY/a;

- poib cBoeil MpodecCHOHAIBHON eATSIIBHOCTH, €€ 3HAUCHWS W TOCICJACTBHUA IS
IpUPOBI U 00IIeCTBA.

Ymemwv npumenamo na npakmuxe:

- HaBBIKAMH KCIIOIH30BAHUS HAYYHOMU, CIIPaBOYHO-OMOIHMOTpaduieckoi, METOIUIECKON
JUTEPATypOH Ha POTHOM U MHOCTPAHHBIX S3BIKAX;

- TCOPCTUYCCKUC OCHOBBI CIICHHUAJIBHBIX KYPCOB JJId CIICHUAJIUCTOB WU MAruCTpoB IO
HaITpaBJICHUIO ITOATOTOBKHA «buonornueckue HAYKWN»,



- METOJbl MCCIIEeIOBAHUN MPH PEIICHUHN PAa3IHUYHBIX HAYYHO-HMCCIEIOBATEIbCKUX 3aJad,
IpaBUiIa U YCJIOBUS UX BBIIOJIHEHUS, NPUHIUIBI Pa0OThl U TEXHUYECKHE XapaKTEpPUCTUKU
UCTIOJIb3yeMBIX IPHOOPOB U 00OPYIOBAHUS;

- TpeOOBaHUs, MPENbIBIAEMbIE K 3KCIIEPUMEHTAIbHBIM MaTepuajgaM U JIOKyMEHTallUH,
JEHCTBYIOIIME CTAaHAAPTHI 110 €€ 0(hOPMIICHHUIO;

- JIUPEKTHBHbIE M PACHOPSAUTENIbHbIE JOKYMEHTBHI, METOJMYECKHE HOpPMaTHBHbIE
MaTepHalIbl IO BOPOCAM BBIOTHAEMOM paboTHI.

Bnaoemp:

- HaBBIKAMH CaMOCTOSITEJIIbHOM HAyYHO-HCCIIEIOBATENbCKON M HAayYHO-TIEarorn4ecKoi
JeSITEIbHOCTBIO;

- YMEHUEM NPUMEHATh TEOPETUUECKUE 3HAHUS IIPU aHAJIM3€ KOHKPETHBIX Mpo0IeM;

- MCTOAaMHU U IPUEMAMH PUTOPUKH, BEACHUA TUCKYCCHUU,

- YyMEHHMEM apryMEHTHPOBAHO [OKa3bIBaTh CBOIO TOYKY 3pEHUS U OTCTAauBaTh €€ B
JCKYCCHSIX;

- HaBbIKAMH BBHIOOpAa METOJABI HCCIEIOBaHUS, ONTHMHU3UPOBATH CYIIECTBYIOIIUE U
pa3pabaTbIBaTh HOBBIE METOJIBI UCXO/S U3 337]a4 KOHKPETHOTO HCCIICOBAHUS;

- 00pabaTbIBaTh MOTYYEHHBIE PE3YNIbTAThI, aHAIU3UPOBATh U OCMBICIMBATH UX C YUETOM
UMEIOIINXCS JTUTEPATYPHBIX TaHHBIX;

- BecTH Oubnuorpaduyeckyro padoTy ¢ IpHUBJICYCHHEM COBPEMEHHBIX HH(POPMAIIHOHHBIX
TEXHOJIOTHIA;

- HaBBIKAMH TPEJCTABISITh UTOTH MpPOAENaHHOW pabOThl B BUIE OTUETOB, pedeparos,
HAYYHBIX cTared, O(OPMIICHHBIX B COOTBETCTBHM C HMEIONIMMUCS TpPeOOBAaHUSAMH, C
MPUBJICYCHHEM COBPEMEHHBIX CPE/ICTB PEIaKTUPOBAHMUS U [1€YaTH;

- COBpPEMEHHBIMM METOJaMH aHallu3a W MaTeMaTU4YeCKOll 0O0pabOTKH MOoIy4aeMoin
SKCIIEPUMEHTANBbHOM HWH(GOpPMAllMK; COBPEMEHHBIE CpPEICTBA BBIYMCIUTEIHHON TEXHUKH,
KOMMYHHKAITH U CBSI3H.

(I)opMa BCTYIIMTEJIBHOIO HCIIBITAHUSA
.HI/IIIa, JKCJIAaromuMe OCBOUTH IMpOorpaMMy IMOATOTOBKH HAYYHO-TICAArOTrMYCCKUX KaApPOB B

aClMpPAaHType II0 JAHHOMY HAIPABJICHUIO, JOJDKHBI IPOWTH BCTYNMUTEIBHOE HCIIBITAHUE —
YCTHBIN 3K3aMEH.



IHEPEYEHb
BOINPOCOB HA BCTYNHUTEIbHOM 3K3aMeHe B AaCIIHPAHTYPY
AJs HanpasJienust noarorosku 06.06.01 buosoruyeckue Hayku
no npopuiaro «Kierounasi 0no0rus, HATOJIOTHA, THCTOJIOTH»

1. CTaHOBJIEHUE TUCTOJIOTUU U IIUTOJIOTUH KaK CAMOCTOSITEJIbHBIX HayK.

2. Ilpenmer wu3y4YeHHsS LMTOJIOTHUH, TUCTOJIOTUH, KJIETOYHOW OHOJIOTUH, CBSI3b CO
CMEXHBIMHU OMOJOTMYECKUMHU  JUCLUILTUHAMH. Perenepanus. Huddepenunponka.
Huddepennmanus. YpoBHH OpraHu3alMyd B OMOJOTHU. DTHYECKas OLIEHKA Kak 00s3aTebHbIH
3Tall IJIaHUPOBAHMS SKCIIEPUMEHTOB.

3. Meroapl uccleIOBaHUSA: CBETOBAas MMKPOCKONUS, JJIEKTPOHHAsT MUKPOCKOIHS,
UMMYHOIIUTOXUMUS, KyJIbTypa KIETOK M TKaHEW, MeTOoJ TpaHCPEKUUH, METOJ aHaiu3a
IKCIIPECCUU T€HOB, THCTOJIOTNYECKAs! TEXHUKA.

4. TkaHeBble CTPYKTypbl M HMX KOMIIOHEHTBI: KJIETKH, MEXKJIETOYHOE BELIECTBO,
CHUMILIACThI, CHHUUTHU. Pa3Buthe Tkaned B ¢uio- u oHroreHese. I['eHermueckas u
Mopdodusnonoruueckas kinaccuduxanus TkaHed, U e€ HBONMOLMOHHAS ocHOBa. [loHsTHE O
TKaHsxX. Tunbl W noATunbl TKaHed. [loHsATHE O KIETOUHBIX NOMYIALMAX M KIOHAX.
OO6HOBISIOLIUECS, PACTYIINE U CTAI[HOHAPHBIC TKAHEBBIE CUCTEMBI.

5. Bkiaag oTeyecTBEHHBIX YUEHBIX B Pa3BUTHUE TMCTOJOTMU. 3HAUEHUE CPABHUTEIILHOIO
M0/IX0/1a B COBPEMEHHOW I'MCTOJIOTHUH.

6. OOmme cBoiictBa osmnurenueB. OHTO-, (QHUIOTEHETHYECKAs, CTPYKTYpHO-
Mopdonoruueckas U (QyHKIHOHANbHAs kKiaccudukanus snutenneB. [lonartue o OazampHOU
IUTACTUHKE U ee opranu3anus. O0Imue CBOMCTBAa M KIACCU(PUKAIMS IMUTEINEB KOXKHOTO THUIIA.
PasButne »snugepmuca B oOHTOreHese. McTouHuku (PU3MOJIOTHYECKOW U pernapaTHBHON
pereHepanyu — SnuaepMaIbHas nponrudepannoHHas eTMHHIIA.

7. llorpyx€HHble, OAHOCIOIHBIE UM MHOTrOpsAHble HnuTenuu. OAHOCIOIHBIE
KYTUKYJISIpHBIC OIHTENNH, KIacCUpHUKAIMs, OOIIas XapaKkTepUCTHKA. bHOMHHepaIu3amms,
(deHonbHOE 3aMyONMBaHUEe U CKIepoTu3auus. KyTHKy/IspHbIe SHUTENUH C IOJIMCaXapHuIHO-
0enkoBoi GUOPUILISIPHON OCHOBOH (apTPOIOAHBIN THI) Y Ha3€MHBIX WIEHUCTOHOTHX, aClUINH,
OpUanyiaujl, KOJbYaThIX uepBed, OpIOXOHOIMX MOJUTIOCKOB. MeXaHu3M JIMHBKH U
OMOXMMHYECKHH KOHTPOJIb 3a COCTaBOM BHEKJIETOYHOTO BEIECTBA KYTHKYJbI, pereHepanus.
KyTukyiaspHble SIUTENINN aHHENIMIHOTO THIA Yy AaHHENIWJ, KOJIbYAaThIX YEpBEH, IOJIMXET,
OJIUTOXeT, MUsBOK. Perenepanus. KyTukynsipHble SHUTENIMHM HEMATOIHOTO TUIA y HEMAaToxA
(ackapusa). MexaHU3M JIMHBKHU U PEereHepalus.

8. MHorocioiiHble KOXXHbIE€ SIUTEIMH HU3LMIMX MO3BOHOYHBIX — aM(uOuu, pbIOHI.
Opranm3zanus u ¢usnonoruyeckas pereHepanus. Keparnnuzanus. XapakTepuCTHKa CJIOEB
KJIETOK, JINHBKA.

9. MHoOrocnoHble KOKHBIE JIUTEIMHM BBICIIMX IO03BOHOYHBIX. OpraHuzaunus u
¢dbusmnonornueckas perenepanus. Keparuauszamus. MHOTOCIONHBIN OpOTOBEBAIOIINI STTUTEIHN —
XapaKTEpUCTHKA CIIOEB KJIETOK, KEPaTUHU3ALMUA U PENPOLYKIHS KIETOK, CHENUAIN3UPOBaHHbIE
KJIIETKHA SIUJIepMHCa MO3BOHOYHBIX — JlaHrepranca, Mepkesns, MelTaHOIUThI. MHOTOCIONHBII
HEOPOTr'OBEBAIOIINN U MTEPEXOHBIN JITUTEIIUN.

10. OOmrast xapakTepUCTHKA KHUIIEYHBIX SIHUTEIUEB. OMHUTEIWNA KHIIEYHOTO THIA
MIO3BOHOYHBIX JKMBOTHBIX Ha MpPUMEpPE MIIEKONUTAIOMIUX. XapaKTEpPUCTUKA Te€TEPOreHHON
CUCTEMBI KHUIIIEYHOTO SIUTENHS — CYONnonmysiuus KaMOHaJIbHbBIX, MaoAU(PPEpeHINPOBAHHBIX,
TG PepeHIIMPOBAHHBIX W 3aKAaHUMBAIOIIMX KM3HEHHBIM MK KJIETKH. XapaKTepUCTHUKA
MOpP(}OJOrMYECKUX W LUTOXUMHYECKHX pa3IMuui KIJIETOK, JIOKAJU30BaHHBIX B 00JIacTH
MHUKpOOpraHa (CTpyKTYpHO-(YHKINOHATIbHAS €INHUIIA) - «BOPCHUHKA-KPUIITAY.

11. KumeuHslid SMHUTENWNA HU3MIKUX TO3BOHOYHBIX — KOCTHCTBIC PBIOBI, aMpuOuu
(xBocTaThle U OECcXBOCTHIC), penTWwiIni. KuieuHslii snutennii moayxopaoBbIX, BTOPHYHOPOTHIX
U TEPBUYHOPOTHIX OECIO3BOHOYHBIX KMBOTHBIX. [lmacTuHuaTo- M rosnoxabepHble MOJUTFOCKH.
OCOOeHHOCTH OpraHu3alMy KHUIIEYHOTO SHUTEIHs Hepeua, mneckoxuia (aupdepeHuupoBka



NUIIEBAPUTENBHOIO  TpaKTa, KJIETOYHBI  cocTaB). KuIIEuHbI  3nuUTENUi  HU3LIMX
MHOTOKJICTOYHBIX: T'yOKHM, KHILIEYHONOJOCTHble, TypOemnsapun. Kumeunsii snurennit
KHUILIEYHOIOJIOCTHBIX.

12. OOmias XapakTepUCTUKA >KEJIE3UCThIX SIUTEINEB — HMCTOYHUKH (HOPMUPOBAHUS B
HIMOpHOTEHE3e, CTPOCHHUE JKEJIE3UCTOM KIICTKH, KJIacCU(HKAIMS KeNe3, CEKPETOPHBIIN IUKII, CIIOCOOBI
BBIBEJICHHS CEKpETa, CTPOCHHE BBIBOJIHBIX IPOTOKOB 3K30KPUHHBIX >kene3. [Ipouecchl cekpermu,
SKCKpeIMu M pekpermu. Kinaccudukarys IiaHIylIOnUTOB Ha KOHCTUTYTHBHBIC, PETYIHPYEMbIE H
cMellaHHble. MeXaHU3Mbl SKCTPY3UH CEKpeTa — MepO-, IEMMO-, arlo- U FOJIOKPUHHBI.

13. XapakTepucTiKa OJHOKJIETOUHBIX KEJIE3UCThIX KJIETOK KOXKHOIO, KMIIEYHOIO IUTENNS,
HEHPOCEKPETOPHBIE KIIETKU, CEKPETOPHBIE KapAMOMHOLIUTEI U CEKPETOPHBIE KIIETKU BBIIEIUTEIBHOTO
AMUTENNS. DHIOKPUHHBIE KJIETKH CEMEHHUKA.

14.  MaokieTounble  Kene3bl:  s3bIKA,  MUILIEBOJA,  JKEIYAKA,  KUIICYHUKa,
TpaxeoOpOHXHAIBLHOTO JIEpPEBa.

15. CrpoeHue SK30KpUHHBIX Keje3. MosiouHas jkene3a — XapaKTepUCTHKa CEKpera H
CEKpPETOPHBIX KJIETOK. CanbHasl )kee3a MICKOIUTAOIIHUX.

16. T'unodpusz — momu (TepenHss - aaeHOTUNO(MU3, 3amHAS - HEHPOTHIOpH3, CPEIHSS)
KIETOYHbIH cocTaB (OKcH(WIbHBIE, OazodmibHbEIE W XpOMO(MOOHBIE), CHHTE3 TOPMOHOB.
[MTapanmroBuanast skenesa. [ unoranamye. Onuduz. Cemennuk. Amunuk. J19C.

17. DnuTenuanbHbIe SHIOKPUHHBIC KeJe3bl OECIIO3BOHOYHBIX )KUBOTHBIX.

18. OOmas xapakTepUCTHKa CMEIIAHHBIX OCMOPETYIUPYIOIIUX M BbIICIUTEIbHBIX
AIUTETUATbHBIX KaHaJbIIEB. B3aumocssi3b LUTOIJIa3MaTUYECKUX MEXaHU3MOB
(YHKLUMOHUPOBAHUS W OOLIMX MNPUHUMIIOB opranuzauuu. OOmas opraHuzanus HOpoOTO-
MetaneppuaueB, HeppoHOB MOYKH. CTPYKTYypHO-(YHKIHMOHAIbHAS OpPraHU3alUs HA4aJIbHOTO
oThena KaHaipla Oec- M IO3BOHOYHBIX: uHama boymena-lllymnsHCKOro, LUPTOLUT —
KOp3WHYaTas KIETKa, KOP3WHYATHIA ammapaT. MexaHu3Mbl (QWIBTPALUU, XapaKTepPHCTUKA
HNepBUYHOTO yibTpadunbTpata. PuibTpallMOHHbIE amnmapaTbl HA4yajdbHOIO OTAENa HeppoHa,
XapaKTEepUCTHKA IOAOLUUTOB. XapaKTepUCTHUKAa OCHOBHOI'O OTAENla — CHCTeMa KaHaJIbLIEB
(mpoKcHManbHble, JAWUCTallbHBIE, MeTIst [eHne) XapakTepuUCTHKa SHHUTENHs, IPOCBETOB.
Mexanusmsbl peadbcopOuun u cexkperuu. KoHeuHsli oTen KaHaiabla — coOuparenabHas TpyOka,
nopa. BecromorarenbHbele OCMOPETYIHUPYIOIINE SIUTENNAIBHBIE CUCTEMBI — XJIOPUIHBIE KIETKU
pBIO, coneBble ene3bl penTuianil u ntul. OyHKIuoHaIbHas MOPQOJIOTHUS SMUTENHUSI OCHOBAHUS
*abp Ha mpumepe simoHckoro yrps (Anguilla japonica), xmopomnonoOHbIe KIETKHA KYTHKYISIPHOTO
AIUTENUS JINYUHOK HACEKOMBIX.

19. CoenunutenbHas TKaHb. Pa3BuTHE B (UIIOTE€HE3e — MEXKKIETOYHBIE CTPYKTYPHI
NEPBUYHON MapeHXUMbI, (OPMHUPOBAHUE NAPEHXUMBbI BTOPOH M TPEThEH CTPYKTYpHI,
dopMHpoBaHHE OCEUIbIX KJIETOK ¢ JanbHeimed cnenuanuzanued Qynkuuil. Oceble
Tpouueckue pasHOBUIHOCTH TKAaHEW BHYTPEHHEW Cpelbl MIIEKOIUTAIOIINX — phIXJas
COCIMHUTENIbHAs] TKaHb WM €€ DPA3HOBHIHOCTH XapaKTEPUCTHKA MEXKKJIETOYHOTO BEIECTBA,
kjeToyHo momnynsauuu (puodpobnactel, pudporutel — aupdepoH, Makpodaru-rucTHOLHUTHI,
IUIa3MOILUTHI, JIA0OPOLMTHI-TyYHbIE KIJIETKH, MeIaHO(pOpbl, MEIaHOLMThHI, PETUKYIOLMTHI,
MHTEPCTULUANIbHBIE, TUM(OLMTHI); BOJOKHUCTBIE CTPYKTYPhl — KOJUIAT€HOBBIE, 3JIACTHUECKUE,
PETUKYJIMHOBBIE BOJIOKHA — KJIacCU(UKAIUsA, YPOBHU OpraHU3alMK, AMUHOKHCIOTHBINA COCTaB,
CBOICTBa; COENMHUTENbHASI TKaHb CO CIEHUAJIbHBIMU CBOMCTBAMHU (pPETHKYJSpHAas, *KUpPOBasi,
MUTMEHTHAas).

20. MHTepcTunmanbHple Tpopuyeckre TKaHW, MapeHXUMa, Me3orjesi 0eCrO3BOHOYHBIX

KUBOTHBIX Ha TpUMepe MOJUIIOCKOB. OCHOBHOW KIJIETOYHBI cocTaB — (ubpobiacTel
(ucTouHUKHM (QOPMHUPOBAHUS, YIbTpacTpykTypa). Muodudbpodnactel. Ilepurutsl. [pyrue
ocelUlble KJIETKM — IIy3bIpyaTble, NMUTMEHTHBIE, 3€PHHUCTBHIE, IMOKPOBHBIE. MEXKIETOYHOE

BEIIECTBO HMHTEPCTUIUAIBHBIX TKAaHEH MOJUIIOCKOB (XMMHUYECKHI COCTaB, BOJOKHHUCTHIE
CTPYKTYPBI, JaKyHBI U KaHAJIBI).



21. CkenerHble ONOPHBIE TKAaHU OECMO3BOHOYHBIX IKUBOTHBIX. CKeJeTHbBIE
MHUHEpAJIN30BaHHbIE CUCTEMBbl y TI'yOOK, KHIIEYHONOJOCTHBIX, HITIOKOXHMX. XpslleBas TKaHb
CUJITYMX TOJHMXET, OPIOXOHOTHX MOJUTIOCKOB, MEYEXBOCTA, TOJIOBOHOTMX MOJIITFOCKOB.

22. CoelMHUTENbHBIE TKAHU MM TKAaHU BHYTPEHHEH Cpe/ibl MO3BOHOYHBIX JKUBOTHBIX.
O6mas xapakrepuctuka. yHKIUN TKaHEH BHYTPEHHEN cpeibl. Buabl COEIMHUTENBHBIX TKaHEH.
O6mas XxapakTepuCTUKa ME3eHXUMbI, ee¢ mpouszBoaHble. Krnaccudukamus. DyHkuuu
IIPOU3BOIHBIX ME3EHXUMBI.

23. IInoTHas coeqUHUTENbHAsE TKaHb: CYXOXMJIMS, IACTUYECKasl CBsI3Ka, CeTYaThli CIION
Koku. OOIImMe YepThl U OTIMYHS.

24. O6mas xapakTepucTtuka xpsiieBod Tkanu. Kmaccudukamums. KiertouHslii cocras
XpAUIEBOH TKaHU: (PyHKUHMOHANbHAS MOPQOIOTUS. MEXKIETOUHOE BEIIECTBO XPAIICBOU
TKaHu. CTpyKTypHO- OMOXUMHMUecKas XapakTepucTika. CTpoeHHe THaIMHOBOI'0, 1ACTUYECKOT0 U
KOJUIAr€HOBOJIOKHHUCTOTO Xpsllia. I MCTOreHes XpsueBor TKaHu. Perenepanys XpsieBoil TKaHu.

25. KocTHas TKaHb: CTPYKTypHO-OMOXMMHUecKass Xapakrepuctuka. Kiaccudukanus
KOCTHOM TKaHHW. KJIETOYHBI COCTaB KOCTHOM TKaHW. MEXKIETOYHOE BEIIECTBO KOCTHOW TKaHHU.
I'pyOoBoOKHMCTast KOCTHAs TKaHb. IlacTuHYaras KocTHas TKaHb. Pa3BuUTHE KOCTHOW TKaHM Ha
MECTE€ ME3EHXHMMBI. Pa3BUTHE KOCTHOMW TKaHM Ha MECTE T'MaJIMHOBOro xpsma. llonsatue o
peryJisium ocreorenesa. Perenepanus KOCTHOM TKaHHU.

26. Cucrema CBOOOIHBIX TKaHEH BHYTPEHHEH cpenbl — aMeOOMJHO-TIOIBH)KHBIE KIETKU
HNEpBUYHOM MMAapeHXUMbl, HyTH (GOpPMUPOBaHUSA (PAroLUTApHBIX 3JIEMEHTOB, Haja30pa 3a
TEHETUYECKOM OIHOPOHOCTBIO KJIETOYHOIO COCTaBa M COMATUYECKUMHU MYTAIMSIMU, KIETOUYHOTO
U MH(EKIMOHHOTO UMMyHHTeTa. Crienuanu3anys KJIeTOYHOTO COCTaBa U KaTeropuu KJIETOYHOTO
cocCTaBa.

27. ®yHKIUM KpoBU U UMbl TkaHeBas opraHu3anus. DpUTPOLMTH MIEKOIUTAIOLIINX U
JPYTrUX TMO3BOHOYHBIX KMBOTHBIX, OECIO3BOHOYHBIX KMBOTHBIX. DOpMa KIETOK, OpraHU3amus
IOBEPXHOCTHOTO armnapara (Iuia3Marudeckas MeMOpaHa, rimukokaiuke). CocTaB IUTOMIIA3Mbl —
JIBIXAaTeNbHBIA THUTMEHT (TeMOTJIO0NH, TE€MOAPUTPUH, TEMOIIMAHWH) DJIEMEHTHI IIMTOCKEIETa,
depmenTbl. TPpOMOOIUTHI M MOCTKJIETOYHBIE CTPYKTYpBI: KPOBSIHbIE IUIACTUHKM — CTPOEHHE,
¢byHkuu. MexaHu3M CcBepThIBaHMS KpoBU M remMoiauMebl. MOHOUUTBI U TpaHyISIpHbIE
JAeUKOLUTHI (HeUTpouIbl, 203uHO(GUIBI, 6a30(1iIbI) TO3BOHOUHBIX. DaroUThl U rpaHyISpHbIE
aMe0OoIUThl OECTIO3BOHOYHBIX — XapaKTePUCTHKA CTPYKTYPHO-(YHKIIMOHATIBLHOW OpraHU3aliu.

28. JlumdouaHas TKaHb MO3BOHOYHBIX >KMBOTHBIX (KpacHBI KOCTHBIH MO3r, 300Has
kenesa, (abOpurmeBa cymka, JUM(ATHUUYECKHE Y3JIbl, CENE3eHKa, JUM(OITUTETHAIbHBIC
ckorieHust). CraHoBieHHe JUM(OMIHOW TKaHM B OHTOreHesze. Xapakrepuctuka T u B-
JTUMQOLIMTOB — CTPYKTYpHO-(DYHKIIMOHAJIbHAS OpraHU3alusl, Kilaccu(uKaius.

29. Ilonste 00 MMMYHHOW cHcTeMe. XapaKTepUCTHKA I'yMOPaJbHOIO MMMYHHUTETa —
UMMYHOITIOOYJIMHBI, KOMIUIEKC AaHTUT€H-aHTUTEN0. MexaHu3M pealn3allid T'yMOpalbHOIO
UMMYHHUTETA U KJIETOUHBIH cocTaB. IMMyHOIOrH4ecKui Haa30p. AYTOUMMYHHBIE 320 0JIeBaHUSL.
Mexanusmbl  auddepeHuupokr  auM@ouutoB. [loHsATHE 0 cHucTeMe MOHOHYKJIEapHBIX
¢aronuroB (CM®). CBszp MakpodaroB M JUMQPOLMTOB B 3alMTHOM peakiuu. [loHsTHe o
reMorpaMMe 1 JIUKOIUTapHOU dhopMyIie.

30. KpoBeTrBopeHue y MIEKOMUTAIOUIUX: B SMOPUOHAIIBHBIN MEpUO (B CTEHKE JKEITOYHOTO
MEIIIKa, B TICUYCHH ).

31. KpoBeTBOpeHHEe BO B3pOCIOM OpraHu3Me. DpUTPON033. ['paHyIOLHTOINOI3.
JlumponuTonoss. Monouutonoss. TpomOoMTONO33.

32. Knaccudpukamuss u oOmias XapakTepUCTUKA MBIIICUYHBIX TKaHEH, THUCTOTe€HE3 B
OHTOreHese. XapakTepuctuka OenkoBoro axktuHa (G-aktuH, F-akTWMH, TpONMOHMH-
TPOIOMUO3MHOBBIA KOMIUIEKC), MHO3MHA (CTPOCHHE MOJIEKYNIBI — JIETKUE U TSDKENbIe IIETIN).
MexaHu3M B3aUMOJIEUCTBUSI AKTHHOBBIX M MHO3WMHOBBIX MHODuOpmm - pabora akTo-
MHO3MHOBOI'O0 KOMIUIEKCAa U JiBa e€ro srana: AT®-3aBUCHMBII U KalbLMH-3aBUCUMBIN; MOJEIb
Kauese.

33. KocoucuepueHHble MbIlIeUHbIE TKaHU Oecro3BOHOYHBIX. llomepeuyHomnonocarbie



MBIIIEYHbIE TKAHW YICHHCTOHOTHX (CapKoMep, OCOOCHHOCTh OpraHu3aluu Z-JHUCKOB, a- U
CHUHXPOHHBIE JIeTaTeIbHbIe MBIIIIEL. [lonepeyHo-MbllIedHble TKAaHU, MTPEICTaBICHHbIE CUCTEMOMN
MBIIIEYHBIX KJIETOK OECIIO3BOHOYHBIX.

34. TlomepeyHO-MBIIIEYHBIE CKEJIETHBIE (coMaruueckue) TkaHU. CTpyKTypHO-
(GyHKUIMOHATBHAS OpTraHU3alMsl CHUMILIacTa (MHOH) — COKPAaTUMBIH, OMOPHBIA, TpoduUecKHii,
JM30COMaJIbHBIN ammapar, anmnapaT NpoBeACHUs BO3OYKICHHUS, Ipyrue OelKHU, YUacTBYIOLIUE B
OpraHu3ali CHUMIUIAcTa. MuOocaTeuIonuThl. THIBI CKEeNETHBIX CHUMIUIACTOB. [ HCTOreHes.
Perenepanusi. MonekyJisipHble MEXaHU3MbI COKpPAILICHUS.

35. Tlomepeunomonocarass cepjevHas (IIETOMHYECKas) MBIIICYHAs TKaHb Oec-
MO3BOHOYHBIX:  KJacCU(UKalUs, CTPYKTYpHO-(PYHKIIMOHAIbHAS OpraHu3alus TUIHUYHBIX
KapIMOMUOIIMUTOB. XapaKTEPUCTHKA ATHIUYHBIX KapAHOMHOLMUTOB — HMITYJILCT€HEPUPYIOIIHE
(P; meiicmekepHble, HMITYJIbCICHEPUPYIOLINE, CEKPETOPHBIE), MPOBOASAIINE, IEPEXOIHBIE.
Opranu3anys BCTaBOYHBIX AUCKOB. Perenepanus.

36. I'magkue MplieyHble TKaHU OECTIO3BOHOYHBIX >KUBOTHBIX. Pa3HOBUIHOCTH TIaKUX
MBI Y O€CIIO3BOHOYHBIX: C IUIOTHBIMU TEJIaMU Ha MPUMeEpe MOJUTIOCKOB (OpraHu3anus KIETOK,
MEXKJIETOYHOTO BEIIECTBA, MEKKJIETOUHBIX KOHTAKTOB, MPOTO(GUOpHH) U 0€3 MIOTHBIX Tell.

37. T'magkpe MBIIIEYHBIE TKAHM TO3BOHOYHBIX JKMBOTHBIX —  CTPYKTYpHO-
GbyHKIIMOHATIbHAS OpraHu3alys JIEHOMHOLUUTA (COKPATUTENbHBIM, OMOPHBIA, TPO(QUUECKUH,
JTM30COMAJILHBIN ammapar v anmapar npoBeJeHus Bo30yxaeHus ). OTINYUTENbHbIE 0COOCHHOCTH
B MEXaHU3ME COKpAIIeHUs (MOAENb «IIeKOoIAb»). CTPYKTypa U IIIOTHOCTh HEPBHBIX allapaToB
(rpymma A — «multi-unit», C — «single-unit», B — Bo3aeiicTBue HEHPOTPACMHUTTEPOB).

38. MuoHneiipanbHasi MbIIIEYHAs TKaHb, MUOSMUTEIMHOUIHBIC KIETKU, dHIOKPHUHHbBIC
MBIIIEYHBIE MHOLIUTHI, MUOPUOPOOIACTHI.

39. OOmast xapakTepucThka, (YHKIUM HEPBHOM TKaHU. [ucTOoreHes — cTaauu
nposdepanuu U JTMBEPreHTHON QG GepeHITPOBKU HEHPOITUTETNATEHBIX
MPEIIIECTBeHHUKOB, CTaus MHIPALMH, IIeJEHANpPaBICHHOTO0 POCTa M Pa3BUTHUA OTPOCTKOB.
HepBHble kieTkn Oec- W MO3BOHOYHBIX JKUBOTHBIX — HEHPOHBI: CTPYKTYpPHO-(YHKIIMOHAIbHAS
opranuzaiysi (OTPOCTKM — aKCOH M JEHAPUTHI, TUTPOMJ, MEPUKAPUOH, HeHpoduiIaMeHTHI,
AKCOHAJIbHBIN XOJMHUK, BHYTPUKJIETOUHBIN TPaHCIOPT BelIecTB). MeIeHHbI U OBICTPBIM TOK
IIUTOIUIa3MbI B OTPOCTKAX, PETPOrpaIHbIM TOK B aKCOHAX. DHJIOKPUHHBIEC HEHPOHBI.

40. Heiipormusa — xinaccuduranms, QyHkmun. CTaguyl THCTOTEHE3a MAaKpOTJIHH.
ACTpPOLUTHI, 3MEHAMMOLMTHI, OJUTOJEHAPOLUUTHl — (QYHKIMU M KiIaccu(UKauus, Tomorpagus.
Mukpornus mnepupepuyeckoll HEpBHOW CHCTEMbI (IIBAaHOBCKHE KIETKH) — THCTOIEHE3,

KIaccuuKanus, GyHKIHH.

41. HepBHble BONOKHA. MuUENMHOBBIE — CTpO€HHE (LEHTpPalIbHBIA OCEBOM LMIMHIP),
HelpornuanbHble KIETKH, MUEIMHOBas oOosouka, Haceuku llImuara-JlantepmaHa, mepexBaThl
PanBbe. CanbraTopHOE NPOBEAECHNE HEPBHOTO UMIYyIbca. MexXxaHu3M 00pa30BaHMsI MUEINHOBOM
obonouku. Kraccudpukanuss MHEIMHOBBIX BOJOKOH. be3MHenMHOBbIE HEpBHbIE BOJIOKHA.
['emaTo-HelpoHAIBbHBIN Oapbep.

42. HepBHble OKOHYaHMS — YYBCTBUTEJIbHbIE (3(epeHTHbIe, peLenTopbl): (YHKIHNH,
opraHuszanus,  kinaccupukanus — (cBOOOAHBIE,  HECBOOOJHBIC,  WHKAICYJUPOBAHHBIE).
O depentHsie (1BUTaTENbHBIE, 23()PEKTOPHBIE) — OpraHu3aIysl, (yHKIHH.

43. MexHeiipanbHble cBsi3H. CHHAIICHI — OpraHu3anms, Kiaccuukanus (3IeKTpuIecKue,
XUMHUYECKHEe, CMELIaHHble). MexaHHW3M IMepelayd HEpPBHOrO HUMITyJbca (MpuHUMIBl Jleina,
Okkica). Knaccudukaius cHHACOB 110 T€OMETPUU aKTUBHBIX 30H, MO PACTSKEHUIO, TIO CTENIEHU
CJIO’KHOCTH MPOCTPAHCTBEHHOM OpraHu3anuu (IpoCThble, CIOXKHBIE), 10 CTETIEHU BIPAXKEHHOCTH
MOCTCHHANTHYECKOT0 MPUMEMOPAHHO- BOJIOKOHHOTO TTapaMeMOpaHHOTO MaTepualia, o BbICOTE
U ¢GopMe IJIOTHBIX MPOEKUUH, MO MEIUATOPHOM CIEHU(PUUHOCTH, 110 CTENEHH H30JIALUH, 110
XapakTepy MOCTCHHANTHUYECKOr0 MOTEHIUaNa, MO HaNpaBJIEHUIO PAaCHpOCTPAHEHHS HEPBHOIO
umnynbca. Opranuzanus TEpMUHAH.

44. MexanusM cekpenuu HedWpoMeauatopoB. JKU3HEHHBIH LUK CHHANTHYECKHX
Ny3bIpbKOB (OMOTreHe3, co3peBaHue, HK30IUTO3-3HI0LUNTO3, Aerpananus). [locrcuHanTuyeckue



yiuioTHeHus. Perenepanus. Bo3pacTHble U3MEHEHNS U pereHepanus HEPBHOU TKaHU.

45. MuonelipanipbHas TKaHb. MUOWAHBIC KIETKH — TPOU3BOJHBIE JHTOME3CHXHMBI,
KJIETKA  CEMEHHMKOB,  SMYHUKOB,  MHOSHJOKPHUHHBIE,  IIPOU3BOJHBIE  OSKTOAEPMBI,
HEHPOIKTOAEPMBI, TPOU3BOIHBIE IEPUXOPIAIBHON TUIACTHHKH.

46. Onmnpenenenue mOHATUA KieTKa. CTaHOBIEHHWE IUTOJOTMM KaK  HAyKH.
XapaktepucTuka nojioxkenuit kinerounoit reopuu (T. [IBann, M. Illneiinen, P. Bupxos).

47. Xumuueckas opraHuzauus KieTku. Heopranumdeckue BellecTBa M HMX pOJIb B
AKHU3HEIEATEIIbHOCTU KJIETKU — BOJA, MOHbI, MUHEPAJIbHBIE COJM U UX KHCIOThl. OpraHuyeckue
BEIIIECTBA: YIJIEBOMBI, TUMHbL. OCOOCHHOCTH OMOJIOrMYecKOro (QYHKIIMOHHPOBAHHUS, CTPOCHUE
MOHOMEpPHBIX U CTPYKTYPHBIX OJIOKOB, 10JIMMEpPOB. OpraHMYecKUe BEIeCTBA: OEIIKH.

48. buonormyeckoe (YHKIMOHHUPOBAHWE, MOHOMEpHI, KOH(pOpPMAIMH, COCTaB.
Oprannueckue BemectBa. [IHK u PHK: xumudeckass opraHuzanusi MOHOMEPHBIX 3BEHBEB,
CBO¥iCTBa, OCHOBHBIE (hyHKIMH. [IpuHIMN komruiemeHtapHoctu (mpasmio Yapradda). JHK —
nepBuyHas KoHpopmanus (aymiiekc), THIOBl BTOopuuHOM KoHpopmamuu (B, A u 2).
XapakTepuCcTUKa XUMUYECKUX CBs3eH, 00beMHBIX moka3ateneil. Kongopmanmonnsrii koa. PHK.

49. Otmuune PHK ot JIHK. [lepBuunas, BropuuHas u TpetudHas koHdopmarus PHK (ra
npumepe TPHK u pPHK). Ocobennoctu cuntesa PHK y mpo.- m sykapuor. Tunet PHK.
XapakTepucThKa MEPBUYHBIX TpaHCKpunToB, mponeccunra. MPHK — crpoenue npe.-mPHK.
[TpoueccuHr — KaNUpoBaHue, MOIUAASHWINPOBAHNE, CIUIAMCUHT U albTapHATUBHBINA CIIJIAHCHHT.
Crpoenue 3penoii MPHK. Uutpon. Ok3oH. Ilonmu u monouuctponusie MPHK. Pu6o3umsbi.
Xapaxrepucruka kiacca PHK Ha npumMepe MexaHn3MOB paOOThI TeJI0MeEpasbl.

50. XapakrepucTuka CTpyKTYpbl M (DYHKIHMH Ipynnbl OEIKOB — NPUOHOB, IIANIEPOHOB.
buonoruueckoe xonuposanue. [lepekoaupoBanue u GopMUpPOBaHUE BTOPUYHOIO FEHETUYECKOTO
Ko/a.

51. Ilna3maruyeckas memOpaHa — oOmIas XapaKTEpUCTHKAa XUMHUYECKUX CBOMCTB
memOpan. Hcrtopust memOpaHosorud. Mopaenu IUla3MaTHUECKUX MeEMOpaH — COHJIBUYA,
DIIEMEHTAPHON MeMOpaHBbI, KUIKOCTHO-MO3aW4Hasl, JIMIMUAHBIX TutaBatomux riardopm (lipid-
raft). Xumuueckass opraHuzanusi >KMIKOCTHO-MO3aMYHOW Mojenu MeMOpaHsl. Jlunmuasl —
XUMHYECKHE  CBOMCTBA,  CTPYKTypHas  opraHuzauus,  JAuGQyHIUpPOBAHHE,  THUIIBL,
ACCHUMETPUYHOCTh MeMOpaH. beiku u yrieBojabl Kak KOMIIOHEHThl MeMOpaH — XapakTepUCTHKA
TUIIOB OEJIKOB (HAa MpUMEpPE 3PUTPOLUTOB) U UX POJIU. YTJIEBOJAbl — CTPOCHHUE YIJIEBOAHOIO
Ha/IMEMOpPaHHOTO KOMIUIEKCA — INIMKOKAJIMKC, MOHOMEPHI OJUTOCaxXapuIHbIX Lenei, QyHKIUn
riukokanukca. Koprekc.

52. ®ynkuuu muazManeMmsbl. KiierouHast mpoHUIIAEMOCTb.

53. ®ynknuu anmapata [ombmpku. MemOpaHHBIE KOMIIOHEHTHI ammapara [ obKu —
JUKTHOCOMBI M MX MOJSPHOCTb, MATh CTPYKTYPHO-(QYHKIIMOHAIBHBIX KOMIOHEHTOB, 3JIEMEHTHI
UTOCKeNeTa, Oenku anmapara ['onbmku U ux crnenu@uyHocTb. buorenes ammapara ['oybmku.
Mogenu cTpykTypHO-(yHKIIMOHAIBHON opranuzanuu anmapara ['onpmku. CopTupoBKa OenKoB
U peryJisilus MNpoIeccoB UX TPAHCIIOPTA B anmapaTe ['oybJKK — posib OKalMIIEHHBIX MTy3bIPHKOB
U JIpYTHX TEepeHOCUYHKOB, TpaHcmopT OenkoB u3 TGN, cnocoObl noctaBku Oe€nkoB B
M1a3MaTHYECKyI0 MeMOpaHy.

54. DupomnazmMaTuyeckuil peTukynym wuiau ceth (OP) — ofmas XapakTepUCTHUKH.
Arpanynapubiid OP wnn rnagkuii (ADC) — dyHKUMK (CHHTE3 M TPaHCHOPT JIMMKUJOB MeMOpaH,
CTEpOHUIOB U TEPIEHOB, JCTIOHUPOBAHUE Ca®*, pmeroxcukamms). QC (checkpoints) cucrema
KOHTPOJISI YKJIaAKH 0enKkoB ((honIuHT), ABOWHAS POJIb IIATIEPOHOB.

55. TI'panymapusiii OP wumm  mepoxosarelii (I'DC) — ofmas XapaTkepHCTHKA,
pacnoyioxkeHue B pasnuyHbiXx kietkax. Oynakmum ['DC. OcobeHHOCTh CHHTE3a OENKOB Ha
pubocomax I'DC — curHampHasg mociefoBaTenbHOCTh, SRP, TpaHcnmakoH, mnepeHoc

MOJIMMENTUIHOW IIEMH B TIOJOCTh M KOTPAHCISAIUMOHHBIN TmiporieccHr. CuHTE3 OelIKoB
ACCOLIMMPOBAaHHBIX ¢ MeMOpaHoil I'DC, cuHTE3 KJIETOUHBIX MeMOpaH, TpaHCHOpPT Mexay OP u
anmaparom ['ombxu.



56. Pubocombl - cTpykTypHO-(yHKIIMOHANBHAs opranuzamus. PHK pubocom. benku
pubocoM. XapakTEepUCTHKA CYOBEeIUHUIl PUOOCOMBI — (DYHKIIMOHAJIbHBIE KapMaHbI C MO3HUIIMH
¢GyHKIMI OONBIION 1 MaJIOH CyOBEeTMHUIIBI.

57. AnnapaT BHYTPUKJIETOUHOI'O N1€PEBAPUBAHUS — TUAPOJIa3HbIE TY3bIPbKHU, JIN30COMBI U
UX T€TePOreHHOCTh, SHAOCOMBI. [IepoKCHCOMBI, TOPOCOMBI, TPOTEACOMBI, CPEPOCOMBI.

58. llutockener — ONOPHO-ABUrareibHas cucTema kieTku. OOlas XapaKTepHCTHKA.
Oynkuuu. Camoopranuzanusi LOUTOIUIa3Mbl. MukpoduiamenTsl. MuoduiaamMeHTsl. AKTHH,
MUO3UH. B3aumozelicTBue akTMHA M MHO3MHA IIPU MBIIIEYHOM COKpAIlEHHH — MOZCIb
CKOJIbXKCHUSI WJIM Kaueled Ha IMONMEepeYyHbIX MOCTHKAaX MHO3uHAa. Paboumii 1HKiI akTo-
MHO3UHOBOI'O KOMIUIEKCA.

59. CrpykrypHasi opranu3zanus MHOGUOPHUIUT — aKTUHOBBIX W MUO3MHOBBIX. CTpoeHUe
capkomepa. MHUKpOQWIaMEHTbI — AKTUHOBbIE HHUTH. AKTHHAaCCOLMHPOBAHHBIE OENKH.
Muxkpotpybouku. CTpoeHue, XxapakTepucTika 0enkoB — Tyoynnaa, MAP.

60. KnerouHslil LIEHTpP, LIEHTPUOIH, LIEHTpOcoMa, LeHTpochepa. LIeHTpOCOMHBIN LUK
MutoTtnueckuii anmapaT. MHKPOTpYOOUKHM — pPECHHYKM M KIyTUKH. CTpOCHHE JKIYyTHKA.
Crpoenue 6a3anpHoro Tensua. Knaccudukanus pecanuek. [IpomexxyTounble MUKpO(UIaMEHTHI.
Mexanu3M 00pa30BaHUS MUIICBAPUTEIBHBIX BaKyOJIeH TPy (ParomuTo3e u MceBIONO U,

61. XapakTepucTHKa <«IHEPreTHYeCKMX BaJIIOT» (MaKpO’HEPreTHUECKUE COEIUHEHUs)
knetku — AT®, nporommsii (H') u matpuessii (Na') moTeHmuan Ha OGHONOTMYECKHX
memOpanax. IlepBbli, BTOpoH W TpeTuil 3akoHbl Ouo’HepreTuku. OOmas Mopdosorus u
(GYHKIIMM MUTOXOHAPUH.

62. VYuabTpacTpyKTypHas oOpraHu3alus - HapyXHas W BHYTpPEHHsAs MeMOpaHa,
MEKMEMOpaHHOE MPOCTPAHCTBO, MUTOILIa3Ma — MaTpUKC. Tomorpadusi MUTOXOHAPHIA B KIETKE
— THUIBl OPraHU3alUKN XOHIPUOMA (MUTOXOHAPHAIBHBIA PETUKYIYM) U SBOJIOLUOHHBIA CMBICI
ero (oOpMHUpPOBaHHS, MEKMHTOXOHIpHUaNbHbe KOHTakTel (MMK). VYBenuuenue uwmcnia
MHUTOXOH/IPHI — OMOreHe3 UM aBTOPENPOTYKIIHS.

63. Dueprerndeckas QyHkmums MuTOXOHApuUM — cuHTe3 AT®. HauanpHbie >Tarmbl
OKHCJICHHS YTTIEBOJOB B IUTOIUIa3Me — raukonu3. [ukn Kpebca (1ukn TpukapOOHOBBIX KUCTIOT,
UK JUMOHHOM KHCJIOTHI) — TIOCIEJOBATEIBHOCTh CMEHBI TIPOIIECCOB OKUCIEHUS U

BOCCTaHOBJIEHHs ¢ 00pa30BaHMEM 3JIEKTPOHOB M UX akuentupoBaHue ¢ kodpepmentom HAJl —
HA/I*H. BenkoBble (pepMeHTHBIE KOMIUIEKCHI JbIXaTEbHOM LEeNU BHYTpEHHEH MeMOpaHbl U
bepMeHThl OKUcIUTENbHOTO (QochopminpoBanuss — ATd-cuHTeTa3a CONpPsLKEHHBIE LENbIO
nepeHoca 3IeKTPOHOB. XapaKTepUCTHKA XMMHUECKON OpraHu3allil KOMIIOHEHTOB JIbIXaTeIbHON
LeNH U OKUCIuTeNbHOTO (pocopunupoBanust — kommuieke I, I u 1V, a Taxke kommuieke Il u V,
MOJIEKYJIbl IEPEHOCUUKH - YOMXUHOH M IIUTOXPOM c. XeMHOCMOTHYECKasi Teopuss MuTuesia o
COIPSDKEHUM OKMCcIeHUs cyOcTpaToB ¢ cuHTe30M AT®. OkucIUTENbHO-BOCCTAHOBHUTEIbHAS
netis. IIpoToHHBIE HACOCHI.

64. CtpoeHue MUTOIUIa3Mbl (MaTpHKCca) MUTOXOHIpUH. ['€HOM MUTOXOHApPHUIl M ero
OTIIMYME OT TeHOMa sjaApa. MUTOXOHAPHAIBHBII T'€HOM BBICIIMX PACTEHHUH, >KMBOTHBIX,
genoseka. PuGocomer. PHK. Mousr Ca?*, Mgz+. MutoxoHapuu u crapeHue kiuetku. I u K
CTpaTeruss B DBOJIONMM >KMBBIX OpPraHU3MOB M poiab MHUTOXOHapui. A®DK. Amnonrtos u
MUTOXOHIpUH. MUTOXOHIpHalIbHAsl MEAUIIMHA.

65. CrpoeHme sipa JyKapHOTHUECKMX KiIeTOK. OpraHuzamus saepHOrO OeIKOBOTO
MaTpuKca — coctaB ((puOpo3HBIN CIIOH JTaMUHBI, PHIXJIbINA (GUOPO3HBINA €0 TaMUHBI, OCTATOYHOE
anpeimko, Oenku). @parmentsl [IHK, accoummpoBannsle ¢ sgepHbiM MatpukcoMm, PHK.
XpoMaTUH — MaTepHalIbHBI HOCUTENIb HACNEeICTBEHHOM HH(opMaruu. XUMHUMUYECKHI cOCTaB
xpomatnaa — JIHK, PHK, 6enku rucronsr (H1, H2A, H2B, H3, H4) u HerucroHoBbie Oenku
(AHK-u PHK-nonumepassl, Hykieassl, «oenku Jxoncona» - HMG, Tomouszomepassl, TUTassl,
namunbl). CtpykTypa XxpomartumHa — mocienoBarenbHoctd JIHK (sHXaHCepwl, caitneHCopsl,
DK30HBI, = WHTPOHBL,  MOJYJH,  CATEUIUTHBIE,  BBICOKOIIOBTOPSIOLIUECS,  YMEPEHHO
MOBTOPSIIOLINECS, «POCKOIIM», LIEHTPOMEpHbIe, TenomepHble). WHTepdaszHoe cocTosHue



XpoOMaThHa - TeTepOXpOMAaTHH (KOHCTHTYTMBHBIM W  (aKylIbTaTUBHBINA), HYXpOMAaTHH.
MuToTrndeckoe COCTOSTHUE XPOMAaTHHA.

66. Yposuu komnakruzauuu JHK — Hykieocomubli, puOpHIspHbIi UK cyrnepOouHbIi
U ero Mojnenu (CoJeHOuIHasl, CyNepchHupaiv, KpOCC-THMHKEpHAas, JIEHTOYHAs), MEeTeNbHO-
JOMEHHBbII  (NETJeBblE  PO3ETKM —  XPOMOMEPBI), XPOMOHEMHBIM,  XPOMOCOMHBIM.
Mopdomoruueckre THIBI XpoMocoM. CTpoeHHE XPOMOCOMBI. XPOMOCOMHBIN mukiI. ATO-
3aBUCHMBbIE XPOMATUHMO/IETUPYIOIINE CUCTEMBI.

67. Slnepnas memOpaHa (HykJeojieMMa). XapaKTEPUCTHKAa W CTPOCHHE BHYTPCHHEH
(TaMMHa M ee KOMIIOHEHTBI) M HapyXHOW MemOpanbl. CTpoeHHE IOPOBOrO KOMILJIEKCa —
HYKJICOMIOPUHBI, IUTOIIA3MAaTUYECKHE U sIEpHbIE KOJbIA, LIEHTPAJIbHBIN JIOMEH, CIUIIKBbHIE
3JIEMEHTHI, (GUOPpUILIBEI HyKJIeouTouiazmMaruaeckoit croponsl (NPC), saepuas cerka (basket).

68. HykneouuroruiasmMaTHuecKUid TPAHCIOPT BEHIECTB — MACCHUBHBIA U AKTUBHBIM.
TpaHcOpTHBIE HHEPro3aBUCHMBIE CHUCTEeMbl Ran, HyKIeomopuHbl, KOH(POPMALUOHHBIE
n3meHenus SIIK. AnbrepHaTuBHBIE MeXaHU3MbI uMniopTa 0enka — NLS-3aBHCHMBII MEeXaHU3M,
NES-3aBucumsblii skcnopr Oenka, tpancnoptr PHK, skcmopr mMPHK. IIII — (mopuctsie
IUTACTUHKH) OpPraHeUIbl KJIETKH, MX B3aWMOJEWUCTBUE C JIPYTUMH OpraHesiaMd, CXOJCTBO C
ATIK.

69. AapeIIkO — UCTOYHUK PUOOCOM. SIAPBINIKOBBIE OPraHU3aTOPBI, AMIUTH(HUKAIUSL
AIpBINIKA, 3 OTHCJIbHBIX KOMIIOHEHTa - (QUOPWIUISpPHBIE ILIEHTPhl OKPYXEHbl IUIOTHBIMU
bubpumiapapiMu  komnoHeHTMH  (dense  fibrillar components (DFCs)), rpanynspHsie
KoMnoHeHThl pacxojsaumecs u3 DFCs. CrpykrypHble THOBI spblliek. benku sapbliiex
obOpazyromme  ckapdong.  PasHoBuaHocTH  sipbimek.  Cxema  paboThl  sApBILIKA.
Hexanonnunckue ¢ynxmun sapsimka. [lepudepuueckuit xpomocomusiii marepuan (IIXM) —
STIPBIIIKO BO BPEMsI MUTO3a.

70. Mexanmsmbl perumkanun JIHK: KoMIuieMeHTapHOCTh, IMOJYyKOHCEPBAaTHBHOCTH,
MPEPBIBUCTOCTH, MOTPEOHOCTH B 3aTPABKE, AHTUHAIIPABICHHOCTh. OTINYUTEIbHBIE 0COOCHHOCTH
permukanmu JIHK y mpo.- u sykapuor. benku, obGecneynBaromye MpoONECC PEIUIMKALNKA Yy
sykapuoT. MHunmanus, snoxranus, repmuHanus u npoueccusr JJTHK.

71. buocunte3 Oenka. OOIIMe CBONWCTBa TEHETHMYECKOTO KOJa M €ro pacuudpoBka.
TpaHckpumnuuss — nepBas CTaaus pealu3alud TeHeTHueckod wuHdopmanuu. HMuHunmanms,
anonranusa, tepmuHanus. [Ipoueccunr PHK. Tpancnsinus — coOcTBeHHO OmocHHTE3 Oemka.
Oransl TpaHcasauuu. [IporneccuHr mpobenka: KOH(pOpMalMOHHBIE U3MEHEHUS U XUMHUYECKas
MoauUKaIHSI.

72. KnetouHblil (KU3HEHHBIN) LUK KJIETKH M €ro Peryssiius — HUKIMHBI U LUKIMH-
3aBUCHMBbIE KMHa3bl. MutoTnueckuil nuki. Touku pectpukuuu (R1 u Rp). OcHOBHBIE COOBITHSA
untepdaszpl. G; u Go-4eKMONHT cUCTEMBbI KJIETOYHOro IHukia. [loHsATHe O YeKmoiHTe, cucTeMa
koHTposst noBpexaeHuin JIHK: ceHcopbl, natumku, >@QQeKTopbl, MEXaHHU3Mbl OCTAaHOBKHU
KJIETOYHOTrO KA Ha cTaausx G1/G, B otBeT Ha noBpexaeHue JJHK.

73. MuTo3 — OMOJIOTHYECKOE 3HAUCHHE, XapaKTepucTHKa ¢a3. MUTOTHYECKHIA anmapat —
aXpOMaTHHOBBIE, IOJIIOCHBIE, ACTPAIIbHBIE MHUKPOTPYOOUKH, MEXaHU3M JBH)KEHHUS XPOMOCOM.
AMHTO3. DHAOPETPOTYKITHS.

74. Meito3 — 6uonoruyeckuii cMeicia. Meiosl — pexykuuonnoe nenenue. Konbroramus,
OuBaneHThI, XHa3M, kpoccuHroBep. Otimune M| ot muto3a. Meiio3 |l - sxBarmoHHOE ACIIeHHE.
®opMUpOBaHUE TAMTIOUIHBIX TaMeT.

75. T'unore3pl MHBOJIOLUU OHTOTEHE30B (CTapeHHE): MOMYJSLIUOHHO - IFeHeTHYecKas,
METUIIMPOBaHKE, CBOOOIHO-paIuKaIbHas, SJI€BAMOHHAS, HAKOIIJICHHE COMAaTHYECKUX MYTAIlHi,
XpOMOCOMHasi, poib 3nuduza. Cucrema aHTHOKCHJIAHTHOW 3alllUThl OpraHu3Ma OT CTapeHUs.
[Tpobnema KOHIIEBOH peIUIMKAIIUH, TEIOMEpas3a, «reHbl 0eCCMEPTHI».

76. T'eHeTWuecKW 3amporpaMMHpyeMble IIyTH THOETH KIETOK: IPOTrPaMMHUPYEMBbIi
HEKpO3, aronro3, ayrodarus, MUTOTHYECKas KaracTpoda, amonTo3/HEeKpO3Hble KOHTUHHYMBI.
[Tytu 3amycka. «Penentopsl cMepTH»: B3aMMOJAEWCTBHE C JIMTAHAOM M Iepeladya CUTHalla B



KJIETKY. OH3MMBbI, OTIMYUS MOP(OJOTHUECKOT0 NPOSBICHUS IyTed TuOend, OTIUYHS B
MeXaHU3Max Iru0esn KJIeTKH, OMOJIOrMYecKoe 3Ha4eHUe, HHAYKTOPbl 1 MHTHOUTOPBI.

77. ®dyHkuMoHanmbHas MOP(HOJIOTHS OPraHOB HEPBHOH cuCTeMbl. Pa3BuTHe OpraHoB
HEPBHOU CUCTEMBI B OHTOreHe3e. OTnensl HEpBHOW cucTeMbl. Pa3BuTHE M CTPOCHHME CIIMHHOTO
mo3ra, pynkuuu. [lorstue o npoBoasmux mytsx. CTpoeHne CIIMHHOMO3TOBBIX Y3JI0B, ()yHKIIHH.
Pa3zButue u ctpoeHue mMozxkeuka, GyHKuuu. Pa3BuTue u crpoeHre Kopbl OOJBIIMX MOJIyLIapuit
mosra. LlutoapxutekTonuka, pynkuuu. [lonstue o nepudepudeckux Hepax. Kimaccuduxanms,
3aKOHOMEPHOCTH PEreHEpaLyH.

78. ABroHOMHas HepBHas cucrtema. OOmias XapaKTepHCTUKA CTPOCHUS LIEHTPAIbHBIX U
nepuepuyeckux OTIENOB IapacUMMATHYEeCKO u cumnarudeckod cucteM. CrpoeHue u
HEUPOHHBIA COCTaB TaHMVIMEB (OKCTpaMypalbHBIX M  HUHTpaMypaibHbiX). [lpe- u
IIOCTTaHTJIMOHAPHBIE HEPBHBIE BOJIOKHA.

79. OOmiass xapakTepUCTHKAa OpPraHOB CEHCOPHOM CHUCTeMBbI (3peHHSs, ClIyXa, BKyca,
oOoHsAHUsA, paBHOBecus). Kiaccuduxammsa. OOmMHA NPUHUMI KJIETOYHOM OpraHu3aluu
pEeLEenTOpHBIX OTAENI0B. HelipoceHCOpHBIE M CEHCOAUTENNAIBHBIE PEENTOPHBIE KIETKH.

80. CepaeuHo-COCYIUCTBI KOMIUIEKC OpraHoB. I[loHsATHE O cepaeyHO-COCYIUCTOMN
cucremMe (cepaue, KpoBeHOCHbIe U JuMparudeckue cocynel). PasButme  cocynos,
KJaccuuKkanus 1 oo1as XapakTepuCTHKa COCYZ0B. ApTEepUH 3J1aCTUYECKOT0 THIIA, MBIIIEYHOT'O
U cMemiaHHoro tumna. Cxema CTpOeHHs! apTepuil MBIILIEYHOI'O THIA: BHYTPEHHSIS, MbIIIEUHAs U
HapykHass oOoJyiouka. DnacTudyeckue MeMmOpanbl. [IoHATHE O MHKpPOLMPKYJISTOPHOM pYyCIIe.
Aptepuonbl. Kamwuoisiper Tpoduyeckrie M cuHycouanble. CxeMa CTpPOSHHS TPO(PHUECKOTO
kanuurapa. Tpu tuna kanuuiapos. @yHKIUU 3HAOTEIHAIBHBIX KJIETOK.

81. Benynsl. Benbl. Bens! Mpimeunoro tuna. [loHsTHE 0 BeHO3HBIX KianaHax. [lonsTue
o nuMdarnyeckux cocyaax. Perenepanus u Bo3pacTHble U3MEHEHHS KPOBEHOCHBIX COCY/IOB.

82. Cepane. Passutne B amOpuorene3e. CTpoeHHe CTEHKH cepana. DHpokapa. Kiamaner
cepaua. Muokapa. Kapaunomuonurtsl. Onukapa u nepukapi. IIposBonsmias cucrema cepaua:
CUHYCHO-TIPEACEPAHBIN y3€l, NMPEeACcCepaHO-KENyA0UKOBBIA Y3€1, MPEeICcCepIHO-KEITYT0UKOBBIN
IIy4OK UM €ro pa3BuTue. TpH THUIIa MBIIIEYHBIX KJIETOK B Pa3JIM4YHBIX OTIENAxX dTOH cucremsl: P-
KJIETKU (TielicMEeKepHble KIIETKH, BOJUTENM pPUTMA), NMEPEXOAHbIE KJIETKM M KJIETKH IydKa
NpOBOJAIIEH CUCTEMBbI U ero Hoxkek. KpoBocHaOxeHue M MHHepBauus cepiaua. BospacTHble
u3MeHeHus. Perenepanus Muokapia.

83. MmmyHHBI KoMmIUlekc opraHoB. Kiaccudukanuss opraHoB KpOBETBOPEHHMS U
MMMYHHOHN 3alllUThl: LEHTpajbHble (KPAaCHBIM KOCTHBIH MO3r, TUMYyC) M Hepudepudeckue
(;mumdoy3iel, cene3eHka, MUHAAIMHLI, [TaifiepoBbl Gusiiky, YepBeoOpas3Hblii oTpocTok). OOmumit
miaH crpoeHus. ['mcrodusmonorus Tumyca, pazButue B smOpuoreHesze. Kietouynswlii cocTas:
AMUTETUOPETUKYIOUUTHl (KJIETKH — «HSHBKH»), JIUM(QOIMUTHI, BCIIOMOTaTENbHbIE KJIETKH.
Bospacthbie u3MmeHeHus. I'mcrogousmonoruss numdarnyeckoro ysna. KieTtounsiii cocras,
¢ynkunu. KopkoBoe u mMo3roBoe BemiecTBo. ['ucrodusuonorus ceneseHku. KpacHas u Oenas
nynbsna. KpoBocunabxenue. UMMyHHBIN OTBET U peLUPKYJIALUS TUMPOLUTOB.

84. Mopdosnornyeckue OCHOBBI 3alllUTHBIX peakUMi opraHusMa. Bocnanenue,
3a)KUBJICHHE, BOCCTaHOBJEeHHE. KileTouHble OCHOBBI BOCHAIMTEIBHOW peakuuu (pojb
HEUTPOPUIBHBIX U 0a30(HIBHBIX JEHKOLUTOB, MOHOLIUTOB), TPOLIECCOB 3A)KUBIICHUS PaH.

85. ®ynkumoHanmbHAasE MOPQOJIOTHS OPraHOB SHAOKPHHHOW CHCTEMBL. | OpMOHBI:
ONpECICHUE TIOHATUSA. YHHUKAIbHBIE CBOWCTBA TI'OPMOHOB. OHJOKPUHHOE, IapaKpHUHHOE,
ayTOKpUHHOE JelicTBUe. XUMHUYecKas KiacCU(PUKALNUSI U MEXaHU3MBbl JEHCTBHS MENTUIAHBIX U
CTEpOUIHBIX TOpMOHOB. Kiaccudukanus >SHIOKPUHHBIX OpraHoB. lLleHTpanbHOE 3BEHO
SHIOKPUHHON PETYIALNN — THIIaTOIaMO-TUIIO(pU3apHbIN HellpoceKpeTopHbIN KomIuiekc. Helipo-
SHJIOKpUHHAs cucteMa. Pa3Butue u ructopusnonorus ageHorunodusa. Pazsutre um crpoeHue
snuduza, ¢yukuuu. llluToBuaHas skenmesa: paszBuTHe, CTpoeHHe, QyHKuMH. HaanmouedHuk:
CTpoeHue, QyHKIMUA. DHIOKPUHHBIE KIETKH B COCTaBEe HEIHJOKPHHHBIX opraHoB. Auddysnas
sH0KpuHHas cucrteMa (APU/I-cepus).



86. [IummeBapuTenbHbIN KOMIUIEKC OpraHoB. OOuil IaH MUKPOCKOIIMYECKOTO CTPOCHUS
MUIIEBAPUTENHHOU TpyOKu. OTaEIbl MUIIEBAPUTENHHOM cucTeMbl. OpraHbl pOTOBOM IMOJIOCTH.
Crpoenne ryObpl. DyHKIMOHAIBHAS Mopdonorus s3bika. CtpoeHue MuHIAIUH. CIIOHHBIE
xkenesbl. Knaccubukanus, QyHkuun (3K30KpUHHAS, DSHJIAOKPUHHAS), CTPOCHHE. 3YOBI:
KjaccuuKkanusi, TUCTONOrnYeckoe crpoeHue. Cmena 3y0oB. DyHKIMOHAIbHA MOP(HOIOTHUS
MUIIEBO/A.

87. Kenynok: pazsurue B amMOpuoreHeze. OyHKIMH KeTyaAKa, OTAeNbl. [ cTonorndeckoe
CTpoeHHe CTeHKU xenyaka. JKemesbl xemynka. ToHkas Kuiuka: (YHKIHMM W pa3BUTHE B
sMOpuorenese. [HcTonornyeckoe CTPOCHHE CTEHKHM TOHKOW KUIIKH. [ 'ucrodusnonorus
MIPOLIECCOB BCACHIBAHUS )KUPOB, OCIKOB U YTIIECBOJIOB.

88. PaszBurue B smOpuorenese u (QyHkium nedeHu. CTpoeHHE U KPOBOCHAOKEHHE
neuyeHu. [lonstue o meyeHouyHoi nosbke. Knaccudukamus nedeHoyHslx noiek. [lopranbhas
nonbpka. Anunyc. IleueHouHast Tpuaga M TOpTalbHBIM TpakT. Pa3Burue B smOpuorenese u
GYHKIMY MOIKETYJOYHOM Kene3bl. DK30KPUHHAS U SHIOKPUHHAS (PYHKIIUU.

89. Crpoenne mnompkenynouHoi sxenesbl. [lankpearmueckuid anmuyc. CrpoeHue
SHIOKPUHHOM YacTH MOKENTYA0YHON kKee3bl. Bo3pacTHbIe H3MEHEHHUS.

90. /IpIxaTenbHBI KOMIUIEKC OpraHoB. OMOpuorenes. Opomoonus. Tpaxes,
MUKPOCKOIIUYECKOE  CTPOCHHUE €e  CTEHKH. Jlerkue. bponxuanpHOoe  Jepeso.
MopdodyHKIIOHAIBHAS XapaKTEPUCTHKA Pa3IMYHBIX OpoHXOB. JIuMQouaHas TKaHb B CTEHKE
OpoHxO0B, ee 3HaueHHe. bpoHxuonsl. AuuHyc Kak MOop(hodyHKIIMOHATbHAS €IWHULIA JETKOTO.
CtpykTypa anbBEOJIIPHOW CTEHKU. Pa3nuuHble THUMBI KJIETOK ajJbBEOJSIPHOW CTEHKH, HX
pouCXoXkaeHrue U GyHKIMH. Bo3pacTHbIe N3MEHEHUS IbIXaTeIbHONU CUCTEMBI.

91. PasButHe, cTpoeHHe, pocT M cMeHa Boioc. CTpoeHHe BOJOCSHOTO (HOJUIMKYIIA.
CTBOJIOBBIE KJIETKH BOJOCAHOTO (hoJuKyaa. BomocsHol (Hommukyn Kak MOJENb ISl U3y4eHHS
npobnem auddepeHIUpOBKH IMUTENUANBHBIX KIeToK. Hortu. PasBurme, crpoenme u poct
HOI'TEN.

92. BoiaenurenbHbIi KOMILJIEKC OpraHoB. Crpoenue MOYETOYHUKOB.
MopdodyHkiMOHaTBHAS XapaKTePUCTUKA MOYEBOT0O ITy3bIpsI.

93. Tlomomas cucrema. OOmas xapakTePUCTHKAa CHCTEMBI IIOJIOBBIX OpPraHOB.
OMOpuoOHaNbHOE pa3BUTHE. MyXKCKHE IOJIOBBIE OpraHbl. ['HcTOreHeTHdyeckue Ipolecchl B
3ayaTKe TOHAJbl, BEAylIME K pa3BUTHIO siWdka. Pa3BuTHE ceMsABBIHOCSIIMX MyTed. Sudxo.
OOmast xapakTepucTHKa CTpoeHMs. I3BuUThle ceMeHHble KaHajbllbl, CTPOEHHE CTEHKH.
Cnepmarorenes. [lutonornyueckast xapakTepucThKa ero ocHOBHBIX (pa3. Ponb kierok Cepronu B
cnepmarorenese. Knerku Jleiiaura. I'emarorecTukyaspuslii 6apbep. I'uctopuznonorus npsamsix
KaHaJbIEB, KaHAJbIEB CETHM M BBIHOCAIIMX KaHajibleB suuka. CeMsABBIHOCALIUE MYTH.
Jlo6GaBouHbIe *kee3bl MY>KCKOI I0JIOBOH CHCTEMBI, Ipe/icTaTeIbHas XKee3a.

94. XKenckue monoBsie opranbl. Snvyauk. Paspurue. O0mas XxapakTeprucTUKa CTPOCHUSI.
Oorene3. OtnmuMs ooreHeza oOT crepmaroreHe3a. CTpoeHHME W pa3BUTHE (DOIITUKYIIOB.
OBynauus. Pa3Butue, ctpoeHre M (QYHKIMHM KEATOTO Tejla B TEYEHHE OBApUalbHOIO IIMKIIA.
ATtpesus donnmkynoB. Matka u MaTo4uHble TpyOBbl. Pa3zButHe, cTpoeHne U pyHKIuu. M3mMeHenune
MaTKH{ BO BpeMsl OEpeMEHHOCTH U MEHCTpYyalibHOTO IMKIIa. [Iporecc uMmmaHTanum.



CIIMCOK PEKOMEHJYEMOW JIUTEPATYPBI
OcHoBHas1 JiuTEpaTypa

1. Kysuenos A.E. u np. [Ipuknaanast sko0noTexXHONOTrHs: y4e0. mocobue st By30B IO
cnenuanbHocTH «brorexnonorus». B 2 . M.: BUHOM. Jla6oparopus 3uanuii, 2012. T. 1. 629
c. (bubmoreka Yal'TlY).

2. Ky3neuoB A.E. Ilpuknannas sxobuorexnonorusi: [Teker]: B 2 T.: yueOHOe mocodue.
T. 2 / I'pagoBa H.b., JIlymuaukos C.B., Durensxapt M., Baiiccep T., Ue6oTaecBa M.B. - Mockaa:
BUHOM. JlaGoparopus 3nanmii, 2012. - 485 c.

3. T'ucronorus, uuronorus u sMmOpuonorus: ydeOHoe mocobue. MuHck: Boinmiimas
mikona, 2013 - 230 c. http://biblioclub.ru/index.php?page=book&id=235667&sr=1

4. 3umarkud C.M., Mamok S.P., Moxeiiko JI.A., Muxansuyk E.YU. T['mcronorus,
UTOJIOTUS u IMOPHUOJIOTHS. Mumnck: Bremmiimas K01, 2012 - 464c.
http://biblioclub.ru/index.php?page=book&id=235698&sr=1

5. Urmuna H.I'. Tucronorus: [Tekct]: y4eb. ans CTyH. YUPEKICHHUH BBICHI. Te. Tpod.
obpazoanuss / H.I'. Wromna. - MockBa: Axamemus, 2011. - 221, [1] c. - (Bsicuee
npodeccuonanpHoe obOpaszoBanue). - Ilpun.: 1 CD-ROM: H.I'. Urimua Tmcromorus /
HoBocubupckuii roc. nea. yu-t. - ISBN 978-5-7695-4595-5.

JonoHUTeILHAS JUTEpPaTypa

1. T'ucronorus, mUTOJIOTUS U AdMOpUoNIOTHS: y4eO. jius Mea. By3oB / moxa pea. HO. U.
AdanaceeBa, C. JI. KysnenoBa, H. A. FOpunoit. - 6-¢ uza., mepepadb. u gom. - Mocksa:
Menumuna, 2006. - 765, [1] c.

2. lanunos P. K. O6mas u mequimHckas smopuonorus: [Teker]: yueb. mist men. By30B /
P. K. Jlanunos, boposas T. I'. - Canxt-IletepOypr: CnernJlut, 2003. - 231 c.

3. Ky3ueuos C.JI. ['ucronorus, UuTonOrus U SMOpUONOrHs: y4ed. Uisi CTYACHTOB Me].
By30B / C. JI. Ky3nenoB, Mymkam6apos H. H.; H. H. Mymkam6apos. - MockBa: MeaummuHackoe
uHpopmannonHoe areuctso (MHUA), 2007. - 600 c.: ui.

4. Honnya A. K. buonorus passutus: [Tekct]: [yuebnuk B 2 1]. T. 2 / A. K. Jonaya. -
Cankr-IlerepOypr: U3natenscro CII6. yH-Ta, 2005. - 237, [1] ¢

5. Kopoukun JI.M. buonoruss MHAMBUAYaJbHOTO pPa3BUTHS (T€HETMYECKUH acCIeKT):
yueOHuK. - Mocksa: U3natensctBo MI'Y, 2002. - 262c.

6. Ky3znernor C.JI. ATinac mo THUCTOJIOTHH, IUTOJIOTHU M SMOpuosioruu: yued. mocodue
JUIs CTYAEHTOB MeJA. BYy30B. - 2-¢ u3J., JAon. U mnepepab. - MockBa: MeauuuHckoe
nH(popMalnoHHOEe areHTcTBO, 2006. - 371c¢.: B OCH. WL

7. Camyces P.II. ATnac 1o HMTOJIOTUH, TUCTOJIOTUU U SMOPHOJIOTUU: yued. nocodbue s
men. By3oB / P.II. CamyceB, CmupnoB A. B.; B. f. Jlunuenko; mox pen. P.I1. Camycea. - 2-¢
U3, uctp. - Mocksa: Onukc 21 Bek, 2006. - 397c.

8. byposa I'.A., Bypos I'.B. HckyccTBeHHOE OCEeMEHEHHE KOpPOB U TEJOK: ydeOHOe
nocobue. M.: WM3p-Bo PIAY-MCXA wum. K.A. Tumwpszesa, 2010 - 35 vc.
http://biblioclub.ru/index.php?page=book&id=145008&sr=1

9. Cenesnesa T.Jl. ['ucronorus: [Tekcr]: yuebHoe nmocobue / Mumun A.C., bapcykos
B.1O. - Mockga: Dkemo, 2009. - 350, [1] c. - (YueOHsIi Kype: KpaTko U A0cTymHO). - ISBN 978-
5-699-31871-1.

10. Yoym6ekor J.I'. T'uctomorus: [Tekcr]: yued. mis [Men.] By30B / - 2-e u3j., iepepad.
u gomn. - Mocksa: [DOTAP-men, 2001. - 670, [1] c. - (Cepus "XXI Bek"). - ABT. ykazaHbl Ha
000poTe THUT. JI. - YKa3. Wi, mpeaM.: ¢. 649-670. - ISBN 5-9231-0014-2.

11. Epemuna M.3., CaBpoBa O.b. OcHoBbl 3MOpuosnoruu. YyeOHoe mnocobue. M.:
Poccuiickuit YHUBEPCUTET IpyXKObI HapoJl0B, 2013 — 146 C.
http://biblioclub.ru/index.php?page=book&id=226784&sr=1


http://biblioclub.ru/index.php?page=book&id=235698&sr=1

