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IosicHuTebHAS 3anNHCKa
[porpamma cocrasiiena B cootseTcTBiM ¢ De/lepaibHBIME TOCY1aPCTBEHHBIMHE TPeGOBAHUAMH
K CTPYKTYpe MporpaMM MOATOTOBKM HAyYHBIX M HAay4HO-NEAArOrHYeCKHUX KajpoB B
aCMUPaHTYpe (AIBIOHKTYPE), YCIOBUAM HX DEATH3alliiH, CPOKAM OCBOEHHS STHX TPOIPAMM ¢
YYETOM paziiyHbIX (opMm 00ydeHHs, oOpa3oBaTelbHBIX TEXHOJIOTHH M 0COOEHHOCTEl
OT/IC/IbHBIX KATErOpHil aclUpaHTOB (abIOHKTOB), YTBEP)KIACHHBIX NpHKa3oM MHHHCTEpCTBa
HayKn M Bblcuiero obdpasosanus P® or 20.10.2021 r. Ne 951, a takke ¢ TpeGoBaHHsAMH,

NPEABABIACMBIME K NPO(ECCHOHATBHON MOrOTOBIEHHOCTH BBINYCKHMKA O HATPABICHHIO
06.04.01 buosorus (ypoBeHb MarucTpaTyphbi).

e u 3a1a4i BCTYNMHTEILHOI0 HCNIBITAHHS

Hear BCTYNHTEILHOr0 HCHBITAHHA — ONpPEJIETIUTL YPOBEHb TEOPETHUYECKOH W
NPaKTHYECKOH MOATOTOBKU B 00JaCTH KJIETOYHOM OHOIOTHH, LIMTOJIOTHU U THCTOIOTHH.

3ajavaMu BCTYNUTENBHOTO HCIIBITAHHS SBJIAETCS ONpe/Ie/IeHUe:

- CTENEHH CHOPMHUPOBAHHOCTH 3HAHHH B O0JACTH KJIETOYHOH OHOJIOTHMH, IMTOJIOTHH.
THCTOJIOTHH,

- YMEHHE Ha NMpopecCHOHATBHOM YPOBHE paboTaTh ¢ HCTOYHHKAMH M JUTEPATYPOH TIO
BOMPOCAaM KJIETOYHOH OMOJIOTHH, LIUTOJIOTHH, THCTOJIOTHH;

- YPOBHA  CBOOOAHOrO  BIAJCHHS  TOHATHHHO-KATErOPHAIBHBIM  anmapaToMm,
HEOOXOIMMBIM JUTS CAMOCTOSTEIILHOTO BOCIIPUATHS, OCMBICJIEHHS ¥ YCBOSHHS 3HAHH B 001aCTH
KJI€TOYHOH OMOJIOTHH, IIUTOJIOTUH, TUCTOJIOTUH.

TpeboBanusi K ypoBHIO II0Ar0TOBKH, He00X0AHMO¥i /ISl 0CBOEHHS MPOrPAMMABI
H YCJIOBHSI KOHKYPCHOT0 0T60pa

IIpucrynas K BCTYnHTeIbHBIM HCIIBITAHHAM, A0HTYPHEHT, 10/KEH

3nameo:

- KOHUENTYaJIbHO-MOHATHHHBIA M METO/I0JIOrMYECKHi MHCTPYMEHTApHii COBPEMEHHOM
KJIETOYHOH OHOJIOTHH, ITUTOJIOTHH, THCTOJIOTHH;

- OCHOBHbIC STallbl CTAHOBJICHHS M TEHJEHLMH Pa3BUTHS JAHHOTO HampaBJIeHUs
OHOIOrHYEeCKHX HavyK;

- OCHOBHbIC 3aKOHOMEPHOCTH, MEXaHM3MBI, JI€Kallde B OCHOBE OHOJIOTHYECKOTO
(yHKIMOHHPOBaHHS HA TKAHEBOM, KJIETOYHOM, CYOKJIETOUHOM M MOJIEKYISPHO-TeHETHUYECKOM
YPOBHE OpraHu3aliy JKUBBIX CUCTEM.

- MPUHIMIIBI [TOCTPOEHUSI U METOL0JIOTMH HAyUHBIX UCCIIEI0BAHHIHA,

- HauboJ1ee aKTyalIbHbIX POOJIEM KICTOYHOH OHOJOTUH, LINTOJIOTHH M THCTOJIOTHH;

- COBpEMEHHBIE MpOOJEMbl KOMIUIEKCHOTO HCIOJIb30BAHHS HAY4YHBIX METOJI0B
MCCIICIOBAHUS IPU peLIeHNnH (DYHIAaMEHTAIbHbIX M MPHKIAJHBIX 33134 KJIETOYHON OMOJIOrHH,
UUTOJOIMH M THUCTOJIOTHH, OTEYECTBEHHOH MW 3apyOekHOH HHOOpPMAlMM MO MPOBOJAHMEBIM
HCCJIEZIOBAHUAM U pa3padoTKam;

- COBpPEMCHHBIC METOJbl IJIAHHPOBAHHA M OpPraHU3allid Hay4HbIX HCCICI0BAHUM.
MPOBE/ICHUS IKCIIEPUMEHTOB M HaO/IOJIeHUH, METO10B 00paboTkH M 0000LIEHHS NaHHBIX C
MPUMEHEHHEM 3JIEKTPOHHO-BBIYUCIUTENLHOM TeXHUKH;

- OCHOBbI OPraHM3aliK U OXPaHbI TPY/A;

- poib cBoel MpoecCHOHAIBHON /eSTelbHOCTH, €€ 3HA4YEHHS W MOCIEACTBHHE s
MPUPOJIBI U 00LIEeCTRA.

Ymems npumename na npakmuxe:

- HaBbIKAaMH HCII0/Ib30BaHHMsl HAYYHOH, ClipaBO4YHO-OMOIMOrpaduyeckoit, MeToMuecKoi
JUTEPaTypO HA POJTHOM U MHOCTPAHHBIX S3bIKAX]

- TCOPCTHYCCKHE OCHOBLI CHEHHAIBHBIX KYPCOB I CIENHAIUCTOB M MAarucTpoB IIO
HANPaBJICHHIO OATOTOBKH «BHOTOrHYeCKHE HAYKH»;



- METO/Ibl MCCIIEIOBAHUII NIPH PELICHHH PA3THYHBIX HAYYHO-HCCIIENI0BATENLCKHX 3a/iay,
paBujia W yC/IOBHA WX BBIMOJIHECHUS, MPUHUMIBI PabOThl M TEXHHYECKHE XapaKTepPUCTHKH
HCMOJIb3YEMBIX TPUOOPOB U 060PY10BAHHS;

- TpeOOBAHMS, MpPENBABIAEMBIE K HKCIEPHMEHTATLHBIM MaTepHATaM H IOKYMEHTALMH,
AEHCTBYIOIINE CTAaHAAPTBI MO €e 0DOPMIICHHIO;

- JAWPCKTHBHBIE M DPACHOPS/IUTENbHbIE JOKYMEHTBI, METOJMYECKHE HOPMATHBHBIE
MaTepHaJibl [0 BOMPOCAM BBIIOJIHAEMOI padoThl.

J1a0ems:

- HaBBIKAMH CAMOCTOSTE/IbHON Hay4HO-UCCJIE0BATEeNbCKOM M HAyYHO-TIEaroruyecKoil
JeATEILHOCTHIO;

- YMEHHEM NPUMEHSAT TCOPETHYECKHE 3HAHMUS IIPU aHAIH3E KOHKPETHBIX TPOGIIEM;

- METOJIaMH M NIPHEMAMHU PUTOPUKH, BEICHHS JUCKYCCHH;

- YMEHHEM apryMeHTHPOBAHO JIOKa3blBaTh CBOIO TOYKY 3pPEHHSl W OTCTAWBAThL €€ B
JHCKYCCHSIX;

- HaBbIKAMH BBIOOpPA METO/bI HCCICHOBAHMA, ONTHMH3HPOBATH CYHIECTBYIONIHE M
pa3pabaTbiBaTh HOBbIE METObI HCXO/Is W3 3a/1a4 KOHKPETHOIO HCCIIE10BAHMUS:

- 00pabarTbIBaTh NONYYEHHBIE PE3ybTAThI, AHATH3UPOBATh M OCMBICIMBATE HX C YYETOM
HUMEIOIINXCS JINTEPATYPHBIX JIAHHBIX

- BecT Oubmorpaduueckyio padboTy ¢ NpuBJIeYEHHEM COBPEMEHHBIX HH(OPMAIHOHHBIX
TEXHOJIOIHIA;

- HaBBIKAMH [PEJCTAB/IATh MTOrH NpoaeaHHOH paboTel B BHIE OTYETOB, pedeparos,
Hay4yHbIX CTaTeHd, O(OPMJIEHHBIX B COOTBETCTBHH C HMEIOIIMMHCA TpeOOBAHMAMH, C
IPUBJICYCHHUEM COBPEMEHHBIX CPEJICTB PEAaKTHPOBAHHUS U [1€YATH;

- COBPECMEHHBIMM METOJaMH aHajlu3a M MaTeMaTH4ecKoH o00paboTKu Mojydyaemoii
SKCHEPUMEHTAIbHOH HH(OPMAlUK; COBPEMEHHBIC CPEJCTBA BBIYMCIMTEILHON TEXHHKH,
KOMMYHHKAIIHI U CBS3HU.

(Dopma BCTYINHTCJIABHOTO HCNBITAHHA

JInua, *xenarome 0CBOMTH NPOrpamMmy MOJArOTOBKH HAYYHO-TIEAArOTHYECKHX KaIpoB B
ACMHPAHTYpE 10 JAaHHOMY HallpaBJIE€HHIO, JOJIKHBI HpOﬁTH BCTYIIHTECJIBHOC HCIbITAHHE —
YCTHBIN JK3aMeH.

NEPEYEHb
BONPOCOB HA BCTYNHTEILHOM 3K3aMeHe B aCIIHPAHTYPY
no Hay4yHoil cneunanbHocTn 1,5.22, Kierounas 6uonorus

1. CraHoBI€HHE TUCTOJIOTHH U IIUTOJIOTHH KaK CAMOCTOATEIBHBIX HAYK.

2. Tlpeamer wu3ydeHHMs UMTOJOTHHM, THCTOJOTHH, KJIETOUHOM OMOJIOTMH, CBSI3b CO
CMEKHBIMH ~ OHOJIOTMYECKMMH  JTUCLUIUTHHAMH. Perenepauus.  luddepenuuposka.
Huddepenunarms.

3. MeTtoabl HCClENOBAHUS: CBETOBas MHKPOCKOIMHS, O3JIEKTPOHHAS MHKPOCKOIHS,
MMMYHOIMTO- ¥ THCTOXMMHUS, KYJIbTypa KJIETOK M TKaHed, MeToa TpaHC(eKIMH, METO/I aHaIHu3a
SKCIPECCUHN T€HOB, THCTOJIOIHYECKAast TEXHHKA.

4. TxaHeBble CTPYKTYPbl M WX KOMIIOHEHTBI: KJIETKH, MEXKJIETOYHOE BELIECTRO,
CUMIUIACThI, CHHUMTMM. PaszButue TKaneii B ¢uno- u  oHroreHese. [enernueckas u
mMopodusnonoruyeckas KiaccupuKalus TKaHed, W e& 3BOMOLKOHHAS ocHOBa. IloHsTHE O
TKaHsX. Tunel um noarunsl TkaHed. [IoHsATHE O KIIETOYHBIX MOMYJIALMAX M KJIOHAX.
OOHnoBsoLMeCs, pacTyIHe U CTAlHOHAPHbIE TKAHEBBIE CHCTEMBI.

5. Bkman oreuecTBEHHBIX YYEHBIX B pPa3BHTHE IMTOJOTHH, THCTOJOTHH. 3HAUEHHE
CPaBHHUTEILHOTO 10/IX0/1a B COBPEMEHHON THCTOJIOTHH.



I F'uemonoeus
1.1. Onumeauanvuvie mranu

6. Obwue ceoiicmea  snumenues. OuTO-,  (PHIOTeHETHUECKAS. CTPYKTYPHO-
Mopgosoruyeckas ¥ (yHKUHOHATbHAS KjaccHduKkamus SmuTeneB. [IoHATHE O Ga3aIbHOI
TUIACTHHKE U €€ OpraHu3alims.

7. Obuue cBoiicTBa M KJIacCH(UKALUS HTUTETHEB KOKHOTO THna. Pa3BuTue aMUAepMuca
B OHTOreHese. McTounnku Gpu3HOIOrHUecKoii U penapaTHBHON pereHepanuy — dMuaepMaibHas
npoyHpepaloHHas eJMHUIIA.

8. llorpyxéHHble, OJHOCIONHBIE M  MHOTOPSAHBIE SMUTENUH. OIHOCIONHHBIE
KYTHKYIIAPHBIC OSIHTEIMH, Kiaccuukanms, oOuas XapakTepucTHKa. BHOMHHepamtu3aims,
deHonbHOE 3anybnuBanue M ckmepoTHsaums. KyTHKyIApHbIE SHHTENIMH C MOJIUCAXAPUTHO-
OesikoBoH (PHOPHILIAPHON OCHOBO# (APTPOMOIHBI THIT) Y HA3EMHBIX WICHHCTOHOIHX, ACIIHJIHII,
NPpHAMYIHI, KOJIbYATBIX 4epBei, OpIOXOHOIMX MOJUIIOCKOB. MeEXaHU3M JIHHBKH H
OMOXHMHYECKHH KOHTPOMb 32 COCTABOM BHEKJIETOYHOTO BEIIECTBA KYTHKYIBI, pEreHepariys.
KyTuKynspuple SnuTeIMu aHHENMAHOTO THIA Yy aHHEIHI. KOIBYATBIX HYEPBEH. MOJMXET,
OJIMrOXeT, NUABOK. Perenepauns. KyTuKyJIspHbIE SMHTEIMH HEMATOIHOTO THIA Y HEMaTO/
(ackapu/a). MexaHU3M JIMHBKH U pereHeparus.

9. MHOrociofiHple KOXHBIE SMUTEIHH HH3IIAX MO3BOHOYHBIX — aM(UOMM, pBIOLL.
Opranusaums u dusnonornueckast perenepaums. Keparunusaums. XapakTephcTHKa CIOEB
KJIETOK, THHBKA.

10. MHorocioliuple KOXHBIE OMHTEIHH BBICHIMX MO3BOHOUHBIX. OpraHu3auus W
usnonornyeckas perenepanus. Keparuuuzauus. MHOroca0iHblil 0pOroBeBaOLIHi SMHTENHI —
XapaKTCPUCTHKA CJIOEB KJICTOK, KEPATHHM3ALUSA U PENPOIYKIHS KIETOK, CHEHHATH3HPOBAHHbBIC
KJIETKH SMHJIEpMHUCa MO3BOHOYHBIX — Jlanrepranca, Mepkenst, MenaHOUUTBL. MHOTrOCIOHHBIIA
HEOPOTOBEBAIOIIHI H MEPEXO/IHbII AMHTETHH.

11. Obwmas XapakTepucTHKA dnumenues Kuuieyno2o mund. JUATENNH KUIIEUHOTO THIA
MO3BOHOYHBIX JKHBOTHBIX HA MpHMEpPEe MIIEKONMHUTAIONMX. XapaKTepPHCTHKA TIeTepOreHHOi
CHCTEMbI KHIICYHOTO SMUTENUs — CyOnonysuus KaMOMalbHbIX, Maloan(depeHIMpOBaHHBIX,
A PepeHIMPOBAHHBIX M 3aKAHYMBAIOMIMX SKH3HEHHBIH LMK KJIETKH. XapaKTepHCTHKa
MOP(OIOrHYECKUX M UHTOXHMHYECKUX pa3M4Mii KIETOK, JIOKQJIM30BaHHBIX B 00JACTH
MHKpOOprana (CTpyKTypHO-QYHKIHOHAIbHAS €JHHULA) - «BOPCHHKA-KPHIITaY.

12. Kuiuieunpiit snuTenuii HM3MIMX [03BOHOYHBIX — KOCTHCTHIE pBIOBI, aMQpuOuu
(XBocTaTble M G€CXBOCTbIE), penTHIMI. KHIleUHbIi SMUTeni M0IyXOpA0BbIX, BTOPHYHOPOTHIX
H MEPBUYHOPOTBHIX OECMO3BOHOUHBIX KUBOTHBIX. [IMacTHHYATO- U TO0KAOEPHBIE MOJLIIOCKH.
OcoOeHHOCTH OpraHu3allii KHMUICYHOTO SIUTENHs Hepeua, Neckokuaa (auddepeHunposka
MHILCBApUTENIBHOTO  TpakTa, KJIETOYHbIH  cocTaB). KulleuyHbId  SMHTENHH  HHU3MIKMX
MHOTOK/IETOYHBIX: T'YOKH, KHMIIGYHOMOJOCTHBIE, TypOemsapuu. Kumeunslt snurenmii
KHIIEYHOIOTOCTHBIX.

13. OO1uast XapakTepHCTHKA SNUMEINUes JHCeNe3UCO20 MUNA — UCTOYHHKH (JOPMHUPOBAHMUS B
oMOpuoreHese, OOLIME  3aKOHOMEPHOCTH — CTPOCHMS  JKEJIE3UCTOM  KJIETKH  (IJIAHyJIOLHT),
KJIacCH(UKaLUs Kelie3, CEKPETOPHBIH LHMKI, CIOCOObI BLIBEJIEHHS CEKPETa, CTPOEHHE BBIBOJHDBIX
NPOTOKOB JK30KPUHHBIX JKesies. [lpoueccsl cexkpermy, skekpeuuu u pekpeuwn. Kiaccudukanus
TIIaH/1YJIOLUTOB HA KOHCTHTYTHBHBIE, PETYJIMPYEMbIC U CMELIaHHbIe. MeXaHH3MBI 9KCTPY3HH CeKpeTa
— Mepo-, JIEMMO-, ario- ¥ I'OJIOKPUHHBIH.

14. XapaxrepucTika OTHOK/JICTOUYHBIX JKEJIE3UCTBIX KJIETOK KOKHOTO, KMILEUHOIO SIHTENHS,
HEHPOCEKPETOPHBIE KIIETKH, CEKPETOPHbIE KAapIMOMHOLIUTHI H CEKPETOPHbIE KIIETKH BBIIEIMTEILHOTO
SIUTEIHS. DHIOKPHHHBIC KJICTKH CEMEHHHKA.

15. ManokieTounble  JKele3bl:  sA3blKa,  MMINEBOJA,  JKEJy/IKa, KHLLICYHHKA,
TPaxeoOPOHXHATBHOTO JIepeBa.

16. CrtpoeHne 3K30KpUHHBIX Kese3. MosouHas jKene3a — XapakTepUCTHKA Ccekpera M
CEKpETOpHBIX KiIeTOK. CatbHast JKesie3a MIICKOMUTAOLINX.



17. Tunopus — nomu (mepemnss - ameHorunous, 3amuss - Heiporunodus, Cpe/iHsisi)
KICTOYHBIH  cocTaB  (okcuuibHble, OGasoduibHble M XxpomodoOHbIE), CHHTE3 TOPMOHOB.
HNapanwrosnnas sxenesa. Nunoranamyc. Dmudus. Cementux. Suunnk. J1IC.

18. DnuTe/mabHble YHIOKPHHHBIE JKele3bl 0eCIO3BOHOUHBIX JKHBOTHBIX.

19. OOwas XapaKTepHUCTHKA CMEUAHHBIX OCMOPEYAUPYVIOUUX U  BbIOCTUMETbHBIX
INUMENUATLHBIX KaHdasyes. B3aumocss3b LMTOMIa3MaTHYECKUX MEXaHU3MOB
(DYHKUMOHMPOBAHMS M OOWMX NPUHUMIOB opranusamuu. Ofas OopraHu3auus MpoTo-
meTanepuanes, HedpoHoB noukH. CTPYKTYpHO-QYHKIHOHANBHAS OPraHH3ALMS HAYATHLHOTO
OTZeNa KaHaiblla Oec- W M03BOHOYHBIX: vama boymena-lllymnsuckoro, umpromur -—
KOp3HHYaTas KJICTKA, KOP3HHYaThIH ammapar. Mexauusmbl (uiIbTpaluu, XapakTepHCTHKA
MepBHYHOro ynbTpadunbTpata. PUIBTPAIMOHHBIC amNaparbl HAYATBLHOrO OTIeNa HedpoHa,
XapaKTepUCTHKa MOJOUMTOB. XapaKTEPUCTHKA OCHOBHOTO OTJ€la — CHUCTeMa KaHAJIbIIeB
(TIpOKCHMANbHBIE, AMCTalbHblE, TeTIs ['eHle) XapakTepuCTHKA OIMTENHS, [POCBETOB.
Mexanusmsl peaGeopOumu u cekpernn. KoxeuHslil 01/1e1 KaHaibla — cobupatenbHas TpyOKa,
nopa. BeriomorarenbHble 0CMOPEryIHPYIOIIKE SHTEHATBHBIE CHCTEMbI — XJIOPHIHbIE KJIETKH
PbIO, COJIEBbIE Kee3bl PeNTHIHA U NTHIl. OYHKIHOHATBHAS MOP(hOJIOTHS STHTENHUS OCHOBAHHS
Kabp Ha mnpumepe sAnouckoro yrps (Anguilla  japonica), XnopononoOHbIE KIETKHM
KYTHKYJISIPHOTO SMUTENHS JIMYHHOK HACEKOMBIX.

1.2. Tkanu euympennei cpedvl opeanuzma (coeounumensvuvie)

20. Pasuthe B (uioreHese — MEKKIETOUHbIE CTPYKTYpbl NEPBHUHON MAapeHXHMBbL,
(opmupoBanue MapeHXHMbI BTOPOIl W TPEThel CTPYKTYpbl, GOPMHPOBAHHE OCEMUTBIX KIETOK C
JanbHeden crnewuanusauueii  ¢ynkumid. Oceuible Tpoduueckne pasHOBHIHOCTH TKaHeM
BHYTPEHHEH Cpe/ibl MJICKOIHUTAIOIIMX — PbIXJas COEUHUTE/IbHAA TKaHb U €€ Pa3HOBHIHOCTH
XapaKTEpUCTHKAa ~ MEKKJICTOYHOrO  BELIECTBA, KJIETOYHOH monyiasiuuu  (pudpobiuactsl,
ubpounTsl — muddepon, Makpoparu-rucTUHOUHTHI, MIA3MOLUTEL, TA0POIHTBI-TYYHbIE KIETKH,
MenaHo(popebl, MeTaHOUUTBI, PETHKYIOUNTHI, HHTEPCTHIHATLHBIC, THM(OLHUTbI); BOJOKHHCTHIE
CTPYKTYPbl — KOJUIAr€HOBbIC, 3JIACTHYECKHE, PETHKYJIMHOBBIE BOJIOKHa — KJacCH(HKaLMs,
YPOBHH OpraHu3allid, aMHUHOKHMCIOTHBIH COCTaB, CBOWCTBA; COEIUHMTE/bHAs TKaHb CO
CMELHANbHBIMU CBOMCTBAMY (PETHKYJISIpHAS, JKHPOBasi, IMTMEHTHAS ).

21. UnTepcTuunanbapie TpohUUeCKHe TKaHH, MAapeHXHUMa, Me30ries 6ecrno3BOHOYHBIX

AMBOTHBIX Ha TpUMepe MOJUIIOCKOB. OCHOBHOH KJIeTOuYHbIH coctaB — (ubpobnacTsl
(McTouHNKH  HOPMHUPOBaHHUS, yIbTPAcTPYKTYpa). Muodpudpodnactel. [lepuuutsr Jlpyrue
OCEeJUIbIC KIIETKH — My3bIpYaTbie, MUTMEHTHBIE, 3€PHHUCTHIE, MOKPOBHBIE. MEKKIETOUHOE

BEIIECTBO MHTEPCTHUMATBHBIX TKAHEH MOJUTIOCKOB (XMMHYECKMH COCTaB, BOJIOKHHCTHIC
CTPYKTYPBI, JIAKYHbI H KaHATIEI).
1.3.Crenemmubie onopuvie coeounumebHble mKanu

22.  CkeneTHble ONOPHBIE TKAHH  OECHO3BOHOYHBIX  JKMBOTHBIX. CKeJleTHBIE
MHUHEPATM30BAHHBIC CHCTEMbI Y T'yOOK, KHIIEYHONOJIOCTHBIX, MITIOKOXKHX. XpsiieBas TKaHb
CHJAYMX T10JIMXET, OPIOXOHOTHX MOJUTIOCKOB, MEYEXBOCTA, FOJIOBOHOIMX MOJUTIOCKOB.

23. CoenuHUTENbHbIE TKAHW WIIM TKAaHW BHYTPEHHEH Cpejibl MO3BOHOYHBIX JKMBOTHBIX.
OO1as xapakrepucTika. OyHKIHH TKaHel BHYTpeHHEH cpe/ibl. BHIbI COeMHUTEIBHBIX TKAHEH.
OOmasi XapakTepucTHKa ME3eHXHMbI, ee npousBoanble. Kraccudukammsa. PyHkimu
IIPOU3BO/IHBIX ME3EHXUMBI.

24. TlnotHas coeHMTENbHAS TKAHb: CYXOJKMIIMS, SIAaCTHUECKAs CBA3KA, CETUATHIH CIIO
KOXH. OOLIME YePThI U OTIHYHSL.

25. Obmias xapaKTepHCTHKa XpsiueBoil Tkanu. Knaccudukanus, KiIeTOuHblH cocTas
XpAILEBONH TKaHU: (yHKHMOHanbHas Mopdonorus. MexXKIeTOYHOE BELIECTBO XPAIIEBOi
TKaHU - CTPYKTYPHO-OMOXMMHYECKas XapakTeprcTuka. CTpOeHHE TMalMHOBOrO, H1aCTHYECKOTO 1
KOJUTareHOBOJIOKHHCTOrO Xpsina. ['ucrorenes XpsmeBoii Tkauu. PereHepaius XpseBoi TKaHu.

26. KocrHas TKaHb: CTpYKTYpHO-OMOXMMH4YecKas XapakrepucTuka. Knaccuduxarms
KOCTHOH TKaHM, KJICTOYHBIH COCTaB. MEXKIJIETOYHOE BELIECTBO KOCTHOM TKaHH. | pyOOBOJIOKHHCTas
KOCTHast TKaHb. [IacTMHYaTas KocTHas TKaHb. Pa3sBUTHE KOCTHOM TKAHH HA MECTE ME3EHXHMBL,



Pa3BuTHe KOCTHO# TKaHM Ha MecTe TrMaaMHOBOro Xpsma. [loHaTHe o peryjsiuum
ocTeorenesa. Perenepanust KOCTHOM TKaHH.
1.4. Tpoghuueckue coeounumenvivie mxanu euympennei cpedbvt opeanuzma
Txknu cucmemol ummynumema

27. Cuctema cBoGOHBIX TKaHeil BHYTpeHHEH Cpeibl — amMeGOHHO-TIOABHIKHBIC KICTKH
NEPBUYHOM NApPeHXUMBI, NYyTH (HOPMHPOBAHHS (ArOUMTAPHBIX 3JIEMEHTOB, Haa3opa  3a
FEHETHYECKOH OJIHOPOIHOCTBIO KJIETOYHOIO COCTABA M COMATHYECKUMM MYTalMSIMH, KIETOYHOTO
U MHPEKIMOHHOTO MMMYHHTeTa. CrielManm3alus KJIeTOYHOTO COCTaBa U KaTErOpUU KJIETOYHOTO
cocTaBa.

28. Dynxuun kposu u mMdbl. TkaneBas opranusanus. IPUTPOLHTH! MIEKONHTAIOMIMX 1
ApYTHX MO3BOHOYHBIX JKHBOTHbIX, OECII03BOHOYHBIX JKHBOTHBIX. DopMa KJIETOK, OpraHu3aims
MOBEPXHOCTHOTO amnmapara (rnaasMaruyeckas MmeMOpana, riukokanikce). CocTaB HUTOMIA3Mbl —
ABIXATEJIbHBIH MMUTMEHT (IeMOIZIOOMH, IeMOJPHTPHH, TEMOIMAHUH) 3eMEHTBl IIHTOCKEleTa,
(bepmenTb. TpoMOOLUTBI U MOCTKIETOUHbBIE CTPYKTYPBI: KPOBSHbIC IJIACTHHKH — CTPOEHHE,
byHkuuu. MexaHu3M CBepThIBaHHS KpOBH M reMOnuM(bl. MOHOMTH W rpaHyJIsipHbIE
JEHKOUUTBI (HEHTPODHIIBL, 203UHOHITBL, 6a30(HIIbI) MO3BOHOUHBIX. DAroUUTH! U TPaHYIISPHbIE
ameBoLUThI GECTIO3BOHOYHBIX — XaPaKTEPUCTHKA CTPYKTYPHO-(PYHKIIHOHATLHOI OpraHu3aium.

29. Jlumdounnas TKaHb MO3BOHOYHBIX KMBOTHBIX (KPacHbBIf KOCTHBIH MO3T, 300Has
Kenesa, QadpuumeBa cymka, JIMM(pATHUECKHE Y3ibl, cejleseHka, IUMMOIIHTETHATbHbIC
ckoruieHust). CraHoBienue nMMQOUAHON TKaHW B OHTOreHese. Xapakrepuctuka T u B-
TMM(BOLMTOB — CTPYKTYPHO-DYHKLIMOHAIbHASL OPraHu3alMs, K1acCHUKALHS.

30. Tlousire 06 mvMyHHOI cHcTeme. XapakTepUCTHKA YMOPATbHOTO HMMYHHTETAa —
HMMYHOTJIOOY/IMHBI, KOMIUIEKC aHTHICH-aHTHTEN0. MEXaHH3M pealu3allMd TyMOPAILHOIO
HMMYHHTETA U KJICTOYHBIH cocTas. MMMmyHoornyecknii Haa3op. AyTouMMyHHbIE 3a601eBaHuMs.
Mexanusmel  auddepeHunposkr  auMponuToB. [loHsTHE 0 CcHCTEMe MOHOHYKJIEAPHBIX
aromuros (CM®). Cesa3p MakpodaroB u IuMQPOUMTOB B 3alIMTHON peakuuu. [1OHSTHE O
reMorpaMme u JieiiKouuTapHoi popmysie.

31. KpoBeTBOpeHHe y MJICKOMHTAIOIMX: B SMOPHOHAILHbIH TIEPHOJ (B CTEHKE JKENTOYHOTO
MEILLIKa, B MIEYECHH ).

32. KpoBeTBOpeHHE BO B3POCIOM OpraHu3Me. DPUTPONOd3. | PaHyIOLHTONO0I3.
Jlumdounronoss. MonouuTonoss. TpomGouuTonoss.

1.5. Cokpamumensrvie mxanu

33. Knaccudukamms u obuwas XapakTepUCTHKA MBILEYHBIX TKaHEH, THCTOreHe3 B
OHTOreHese.  Xapakrepuctuka OenkoBoro aktuHa  (G-akTWH, F-akKTHH,  TPOTOHWH-
TPONOMHO3WHOBBIH KOMILIEKC), MHO3MHA (CTPOGHHE MOJIEKYJbl — JIETKHE M TsKeJble IenH).
MexaHu3M B3aMMOJIEHCTRBIS AKTHHOBBIX M MHO3MHOBBIX MHOGHOPHII - pabora aKTo-
MHO3HHOBOIO KOMIIeKca U aBa ero stana: AT®-3aBUCHMBIN U KalblIHi-3aBUCUMBIH; MO/IEb
Kayesei.

34. KocoucuepyeHHble MBbIlIEYHble TKAHM OECIIO3BOHOYHBIX. [lomepeunononocatsie
MBILIEYHbIC TKAHU YICHHCTOHOIMX (capkomep, OCOOEHHOCTh OpraHu3allMH Z-IUCKOB, a- W
CHHXPOHHBIC JIeTaTe/IbHbIC MbIIbL. [lonepeyHo-MblieyHbIe TKAHH, IPEACTABICHHbBIE CHCTEMOMN
MBILIEYHBIX KJIETOK O0€CMO3BOHOYHBIX.

35. TlonepeuyHo-MblleuHble — CKENETHBIE (COMATHYeCKHe) TKaHH. CTPYKTYpHO-
(yHKIHOHANIBLHAS OpraHM3alks CHMILIACTA (MHOH) — COKPATHMbIi, OMOPHBIA, TpoduUecKuii,
JM30COMANIbHBIH anmapar, annapar npoBeJeHUs BO30OYKIeHHs, Apyrue OCNKH, y4acTBYIOUIME B
OpraHuM3anuu cuMiulacta. MuocarennonuTel. TuUnbl CKeIETHBIX CHMILIACTOB. | HCTOreHes.
Perenepanus. MosiekyisipHble MEXaHH3MBI COKPALLEHHUS.

36. Ilonepeunonosiocarasi cepieyHas (LejIOMHYEcKas) MblIeYHAs TKaHb Oec- W
MO3BOHOYHBIX:  KJACCH(HKALMUA, CTPYKTYPHO-(OYHKIMOHATBHAS  OPraHU3alMs THIIHYHBIX
KapIHOMHOLIUTOB. XapakTepUCTHKA aTHIHYHBIX KapIHOMHOLMTOB — HMILYJIbCTEHEPHUPYIOLIHE
(P:  meficMekepHble, MMMYJIbCrEHEPHPYIOIIHE, CEKPETOPHbIE), MPOBOAAIIME, MEPEXOIHbIE.



Opranu3sanus BCTaBOYHBIX JMCKOB. Pereneparts.

37. I'najikue MbIlICYHbIE TKAHH OECIIO3BOHOYHBIX KHBOTHBIX. PasnoButHOCTH riiaakux
MBILIIL y OECTIO3BOHOYHBIX: C MIOTHBIMH TeJIaMH Ha PUMEpPe MOJITIOCKOB (opranusanus KJIeTok,
MEKKIJICTOUHOrO BEMIECTBA, MEXKKJIETOUHBIX KOHTAKTOB, IPOTOGUOPHH) M €3 MIIOTHBIX Tell.

38. Tnmankue MblleuHble TKAHM —MO3BOHOYHBIX  JKMBOTHBIX — CTPYKTYPHO-
(GyHKUMOHANBHAS OpraHu3amus JeHOMHOLKMTA (COKpaTHTE/IbHBI, OINOPHBIH, TPOPUUECKHIL,
JIM30COMANIbHBIN anmnapar 1 anmapar mpoBeieHHs BO30ykaeH s ). OTIHUHTEIbHBIE 0COBCHHOCTH
B MEXaHH3ME COKpalleHUs (MO «IUeKOb»). CTPYKTYpa H IIOTHOCTh HEPBHBIX ANNapaToB
(rpynna A — «multi-unity», C — «single-unit», B — Bo3neiicTue HEHPOTPACMHUTTEPOB).

39. Muoneiipaibhas MbIeYHAs TKaHb, MHOJHTEIMHOHIHbIE KIETKH, SHJIOKpPUHHbBIE
MBILICYHBIE MHOLMTBLI, MHO(YUOPOOIacThl. MHOHMIHBIE KIETKH — IPOU3BOHBIE SHTOME3CHXHMBL,
KJICTKM  CCMCHHHMKOB,  MYHMKOB,  MHODHIOKDHHHBIC,  NPOH3BOAHBIE  SKTOIEPMBI,
HEHPOIKTOAEPMBI, TPOU3BO/IHBIE EPUXOP/IATBHOM TIACTHHKH.

1.6. Hepenvie mxanu

40. OOwas xapakTepucTHKa, (QYHKUMH HepBHOH TkaHH. [MCTOreHe3s — cTaamu
nponudeparu " JIMBEPTeHTHOIH addepeHHpoBKH HENPOINHTETHATBHBIX
NPEAICCTBCHHUKOB, CTaJMs MHUIDALHMH, L€JCHANPABJIEHHOTO POCTa M Pa3sBUTUS OTPOCTKOB.
HepBHble kineTku Gec- M MO3BOHOYHBIX KUBOTHBIX — HEHPOHBI: CTPYKTYPHO-()YHKIIHOHAJIbHAS
Opraiu3auus (OTPOCTKH — aKCOH M JCHIPUTEI, THIPOM, MEPUKAPHOH, HeHpOQHIaMEHTEL,
AKCOHAJIBHBII XOIMHK, BHYTPUK/IETOYHbIN TPAHCTIOPT BeecTB). MeuieHHbIi 1 OBICTPBINH TOK
IHTOIIa3Mbl B OTPOCTKAX, PETPOrPaHbIA TOK B aKCOHAX. DHIOKPHHHbIE HEHPOHBI.

41. He#tpormus — xinaccudukaunsa, odynkumn. CTajidum THCTOreHesa MaKpOTJTHH.
ACTPOLHTBI, SMEHIUMOLHTEI, OJIUTOAEHAPOLHTHI — (GYHKIHH Knaccuukanus, Tonorpadus.
Mukporins nepudepuyeckoii HEpBHOH CHCTEMBI (LIBAHOBCKHE KIETKH) — THCTOTEHE3,

Knaccupukauus, GyHKuuu.

42. HepsHble BOjIOKHA. MHENMHOBBIE — CTpPOCHHE (LeHTpaIbHbIH OCEBON LMIHHID),
HEHpOr/nabHble KIETKH, MUETHHOBAs 000J104Ka, Haceuky [lImuara-Jlantepmana, epexBaThl
Pansbe. CasbratopHoe npoBeaieHue HEPBHOTO UMITYJIbCa. MeXaHH3M 06pa3oBaHUs MHETHHOBOI
obonoukn. Kiaccudukaums MHETHHOBBIX BONOKOH. Be3MHENHHOBBIE HEpBHBIE BOIOKHA.
['emaro-neiiponanbHblii Gapbep.

43. Hepsuble OKOHYAHHS — 4YyBCTBHTENbHBIE (3(pdepeHTHBIC, peuenTopsl): (YyHKIIHH,
Opranusauus,  Kmaccupukauusd — (CBOOOJHBIC,  HECBOOOJHbBIE,  MHKAICYIMPOBAHHbIE).
Oddepentrbie (aBurarenbhble, 3pekTopHbie) — opranusaums, GyHKLIHH.

44. Mexuelipanbuble cBs3u. CHHANCH — OpraHu3aius, kiaccudukarms (pnexTpuyeckue,
XHMHYECKHE, CMellaHHble). MexaHnsM nepelauyd HEpBHOTO WMIyJbca (mpuHuMNG Jleiina,
OkKica). Knaceudukanms CHHAINCOB 10 reOMETPHH aKTHBHBIX 30H, 10 PACTSIKEHHUIO, M0 CTENEHH
CJTIO’KHOCTH NPOCTPAHCTBEHHOM OpraHW3aluu (POCThIE, CII0XKHbIE), MO CTENEHH BBIPAKEHHOCTH
NOCTCHHANTHYECKOTO MPUMEMOPaHHO- BOJIOKOHHOIO IlapaMeMOpaHHOro MaTepuasa, 1o BbICOTE
U (opme MIOTHBIX MPOEKUH, 0 MEIMATOPHOI CHelH(UUHOCTH, 110 CTENEHH H3OJSIHH, 10
XapaKTepy MOCTCHHANTHYECKOTO MOTeHUHNAA, [0 HanpaBICHHIO PACNpOCTPAHEHHsS HEPBHOTO
uMITyjibca. Opranuzaims TepMUHAIH.

45. Mexanusm cekpenun Heifpomennatopos. JKH3HEHHBIH LMK CHHANTHYECKHX
Ny3bIPbKOB (OHOTEHE3, CO3peBaHHe, IK3OLUTO3-OHAOIMTO3, Aerpaxauus). [locTcuHanTuyeckue
YIUIOTHEHUS. Perenepanus. BospacTHble u3MeHeHHs 1 perenepanms HepBHOH TKAHHU.

46. MuoHelipanbHas TKaHb.

II. Knemoynas 6uonoeus, yumonozus

47. Onpenenenue mnoHATHS  KieTka. CTaHOBJACHHE IMTOJOTMM KAk HaYKH.
XapaktepucTuka nojoxenuii kierounoit reopuu (T. IlIBann, M. Illneiizen, P. Bupxos).

48. Xumudeckas opranusaums Kierkdn. HeopraHuueckue BellecTBa M HMX pOJIb B
KU3HCACATCIILHOCTH KJIETKH — BOJIA, HOHBI, MHHEPAITbHBIE COJTH U MX KHUCIOThL. OpraHuueckue
BCILECTBA: YIJIEBOABL, TUNH/bL. OCOOEHHOCTH GHONOrHYECKOro (yHKIMOHHPOBAHHUS, CTPOCHHE
MOHOMEPHBIX U CTPYKTYPHBIX OJIOKOB, nosmmepoB. OpraHuyeckre BellecTBa: OeIKu.



49. HK u PHK: xumuueckas OpraHu3alus MOHOMEPHBIX 3BEHbEB, CBOMCTBA, OCHOBHBIE
dynkuuu.  [IpHHIMI  KOMMIEMEHTAPHOCTH (npaBuno Yaprapda). JHK - nepsuunas
KOH(pOpMALMs (JyIIeKe), THIbI BTOPHYHOM koHhopmaun (B, 4 u Z). Xapakrepucruka
XHUMHYECKHX CBs3eH, 00beMHBIX MoKasaresieil. Kondopmannonsiii ko,

50. Ornuune PHK ot JIHK. IlepBuunas, Bropuunas 1 TperuyHas koHpopmanust PHK (na
npumepe TPHK u pPHK). OcoGennoctu cuntesa PHK y npo.- u sykapuot. Tuner PHK.
XapaKTepuCTHKa NEPBHYHBIX TPAHCKPUNTOB, mpoueccurra. MPHK — crpoenue mnpe.-MPHK.
Ilponteccunr — kanupoBanue, nouaIeHUIHPOBAHKE, CILTANCHHT U aJlbTAPHATHBHBIN CIUIANCHHT.
Crpoenne 3penoit MPHK. Uutpon. Dx3on. [Momu u monouuctponisle MPHK. PuGosumbi.
Xapaxkrepuctika knacca PHK na npivepe Mexanusmos paGoThl TenomepassL.

51. XapaktepucTuka CTPYKTYpbl M (yHKIMit Ipynibl GeIKOB — PHOHOB, LIAMEPOHOB.
bronoruyeckoe koauposanue. Ilepekoanposanue u GopMUPOBAHUE BTOPHYHOIO FEHETHYECKOTO
KoJa.

52. Tlnasmatmueckas memOpana — oOwlas XapaKTepPUCTHKA XHMHYECKHX CBOMCTB
meMOpan. Hcrtopus memOpanosorun. Mojenn mia3MatiyecKux MeMOpaH — COHIBHUA,
DJICMEHTAPHOH MEMOpaHbI, JKHAKOCTHO-MO3auYHas, JHIHAHBIX IUiaBaowux miardopm (lipid-
raff). Xumuueckas OpraHm3alusi IKHIAKOCTHO-MO3aHYHONH MOIENIH memOpaHbl. Jlunuasr —
XMMHYECKHE  CBOHCTBA,  CTPYKTypHas  opraHusauus, auGQyHIMpOBaHHE,  THIIBI
aCCUMETPHYHOCTh MeMOpaH. Benku u yrieBoibl Kak KOMIIOHEHTBI MeMOPaH — XapaKTepHCTHKA
THIOB O€/IKOB (Ha MpUMepe SPHTPOLNTOB) M HX POMH. YIJIEBOIBI — CTPOCHHE YIIIEBOAHOIO
HaJIMEMOPAHHOTO KOMILIEKCa — IIMKOKATHKC, MOHOMEPBI OJMrOCaXapHIHbIX leneil, GpyHKIMH
raukoxkanukca. Koprekce.

53. ®yunkuuu niamazeMmbl. KieTounas poHHIaeMOCTb.

54. ®ynxkumu annapata [osbmku. MemGpanHble KOMIOHEHTHI anmaparta [ oiboku —
AMKTHOCOMBI U UX MOJSAPHOCTD, NATh CTPYKTYPHO-(QYHKIIMOHAIBHBIX KOMIIOHEHTORB, 3JIEMEHTHI
uuTOCKesieTa, Oesku annapata ['onboki M UX crieunuunocTb. Brorenes anmapara I'omboky.
Monenu cTpyKTypHO-(YHKIHOHAIBHON OpraHu3aiuy anmnapara [ oJb1KH. CoptupoBka 6enkoB
H Peryjisilus MpoueccoB UX TpaHcnopra B annapare ["o/b/ku — poib OKaiMIIEHHBIX 11y3bIPLKOB
H JIpYIHX [EpeHOCYUKOB, TpaHcnopt OenkoB u3 TGN, cnocoObl J10CTaBKH OEJIKOB B
Mj1a3MaTHYECKYI0 MeMOpaHy.

55. DujonnasmarHyeckHi peTukyiyM win ceth (DP) — obmas XapaKTepPHUCTHKH.
Arpanysipubiit OP unn rnankuit (ADC) — GyHKumMM (CHHTE3 U TPAHCIIOPT JIHITH/IOB MemOpaH,
CTEPOHJIOB U TepreHoB, jenonupoBanne [Ca®’], metoxcukauus). QC (checkpoints) cuctema
KOHTPOJIs YKIaaKku OenkoB ((GoaauHr), ABoiHAS POJIb IANIEPOHOB.

56. D'panynspubiii OP  wmnm  wmepoxosareiif (I'DC) — ofwas —XapakTepHCTHKA,
pacroyioxkeHue B pasiuyHbIX KietkaX. Pyuxuuu ['DC. OcobeHHOCTh cHHTE3a OeNKOB Ha
pubocomax IDC - curHambHas mnocCneA0BaTEIbHOCTh, SRP, TPaHCJIAKOH, TEpPEeHOC

MOJMIENTHIAHON LEN¥ B IO0JOCTh M KOTPAHCISUHOHHBIA mnpoueccuur. CHHTE3 OelKoB
aCCOLIMMPOBAHHBIX ¢ MeMOpanoit I'DC. cuHTe3 KIIeTOYHBIX MeMOpaH, TpaHcnopT Mexay P u
annaparoM ['obKu.

57. Pubocompl - CTpyKTypHO-(DYHKIHOHAIbHAS opranu3auus. Tpanckpunius npepPHK,
XapaKTCPUCTHKA NMEPBUYHOIO TPAHCKPHIITA, POLECCHHT, cTpoeHue 3penoit pPHK — puGocomsl.
PHK pu6ocom. benkn pubocom. Xapakrepucrika cyobeAMHIIL pHOOCOMBI — (hYHKIHOHAIBHBIE
KapMaHel ¢ MO3HUMHU PyHKUMI O0NbIION U MaIoi CyOhe IMHHUILIBL.

58. Annapar BHYTPHKJIETOUHOI'O MepeBapHBAHHs — THAPOIa3HbIE My3BIPKH, IH30COMbI H
MX F€TEPOreHHOCTD, FHIOCOMBI.

59. 11epOKCHCOMBI, TOPOCOMBI, TPOTEACOMBI, CHEPOCOMBI, IIOPHCThIE MIACTHHKH.

60. Llutockener — onopHo-aBHratesibHas cucreMa KieTkd. O6Lias XapakTepHCTHKA.
Oynxunn. Camoopranu3auus LUTOIUIA3MbL. MuKpodUIaMEHTbl. MuODUIAMEHTEl. AKTHH,
MHO3MH. B3aumojelicTBue aKkTHHA W MHO3MHA TIPH MBIIIEYHOM COKPAINECHHH — MOJEIb
CKOJIbKEHMSI WJIM Kaueled Ha IMOonepeuHbIX MOCTHKAX MHO3MHA. Palouymii UMKT aKTo-
MHO3MHOBOTO KOMILIEKCa.



61. Ctpyktypnas opranuzauus MUOGHOPHIUT — AKTHHOBBIX H MHO3HHOBBIX. Crpoenue

capkomepa. MHUKpOOHIAMEHTBl — aKTHHOBBIE HHTH. AKTHHaCCOIMHPOBAHHbBIE  GeJKH.
Miukpotpy6ouku. CTpoeHne, XapakTepHCcTHKa GelIKOB — TyOynuna, MAP.
62. Knerounblii wueHtp (ueHTpocoma) - LEHTPHOJIH, TEHTPOCcOMa, LeHTpochepa.

Ilentpocomnbrii tmkn. Mutotndeckuii anmapar. MHUKpPOTPYOOUKH — DPECHHMYKH M 3KTYTHKH.
Crpoenne  xkrytnka. CrpoeHume  6azajibHOro  Tejbla. Knaccupukamms  pecuuyek.
[IpomeskyTounble MukpoduIaMeHTbl. MexaHu3M 00pa3oBaHus MUILEBAPUTEIBLHBIX BaKyoei
pu (ParoLnTo3€e U MCEBIONO IHI.

63. XapaKkTepHCTHKAa «IHEPreTHYECKUX BalFOT» (MaKpod>HEpreTHUECKHe COEIHMHEHUS)
kieTkn — AT®, mporonnsii (H') w warpuessii (Na') norTeHuman Ha OHOTOrMYCCKHX
MemOpanax. IlepBeii, BTOpOif M TpeTuit 3akoHbl GuodHepreTHku. O6mias mopdosiorust u
(GYHKUHMH MHTOXOHIPHIA.

64. VYIbTpacTpyKTypHas OpraHu3alMs - HapyxHas K BHYTpEHHsAsE MeMOpaHa,
MEKMEMOPaHHOE NPOCTPAHCTBO, MUTOIIA3Ma — MaTpuke. Tonorpadus MHUTOXOHJIPHH B KJIeTKe
— THIIbI OPraHK3alMi XOH/IPHOMA (MUTOXOHAPUATIBHBIA PETUKYIYM) H 3BOJIOHOHHBIH CMBICT
ero  (pOpMHpOBaHMs, MEKMHTOXOHApHaNbHble KOHTaKThl (MMK). VBennuenne wmcia
MUTOXOH/IpHH — OMOTEHE3 HIIH aBTOPENpPOIYKIIHUSL.

65. Dueprertuyeckas (YHKUHS MHTOXOHAPHHt — cuHTe3 AT®. HauaneHble STalbi
OKHCJICHUS YIJICBOAOB B LUTOIa3Me — MiMKojM3. [ukn Kpebea (K TpHKapOOHOBBIX KUCIIOT,
LMK JIAMOHHOH ~ KHCJIOTBI) — [OCJIE0BATebHOCTE CMEHBI TPOLECCOB OKHCICHHS U
BOCCTAHOBJICHHs ¢ 0Opa30BaHMeM SJIEKTPOHOB M MX akienTuposanue ¢ kohepmentom HAJ] —
HAJT*H. BenkoBbie dhepMeHTHbIE KOMIIEKCHI ABIXATENLHON IEMH BHYTpPEHHEH MeMOpaHbl
(epmentsr oxucimTensHOro Qochopunnposanns — ATd-cunterasa COTIPSAYKEHHBIE  1IEIIBIO
IEpeHOca S1EKTPOHOB. XapaKTepUCTHKa XHMHUYECKON OPraHU3aIMi KOMIIOHEHTOB JbIXATeIbHOIN
LENMH U OKUCTHTENBHOTO (ochopunuposanus — kommuiekce I, 111 u IV, a taxxe xommeke I u V.,
MOJIEKYJIbI IEPEHOCUUKH - YOMXHHOH M LUTOXPOM ¢. XeMHOCMOTHYECKas Teopus Mutuesia o
COMpsKEHUH OKHCIIEHHsA cyOcrparoB ¢ cuHTe3oM AT®. OKHCIUTENBHO-BOCCTAHOBUTEIbHAS
netis. [pororubie Hacochl.

66. CrpoeHne MHTOIUIa3Mbl (MAaTpuKca) MHTOXOHAPHiL. ['eHOM MHTOXOHJPHH W ero
OTIIMYHE OT TIEeHOMAa siapa. MHTOXOHIPHAIBHBIH TE€HOM BBICHIMX PACTEHMi, IKUBOTHBIX.
yesnoBeka. Pubocompr. PHK. Momnsr Ca’**, Mg**. Mutoxounpuu u crapenue kinetkd. r u K
CTpaterus B OSBOJIOUMHU IKUBBIX OPraHU3MOB M posib MHUTOXOHApui. ADK. Anonto3 wu
MHUTOXOHAPUH. MUTOXOHApHATbHAS MEAUIINHA.

67. Crpoenne sapa 5yKapHOTHYECKHX KiIeTOK. OpraHusaums sIepHOrO OeJIKOBOrO
MaTpHKca — cocTas (GUOPO3HBI €10 TaMUHBL, PIXIbIH GUOPO3HBIH CIIOH JTaMHHBI, OCTATOYHOE
AApeIKo, Oenmkn). ®parmentsl JIHK, accouunposanmbie ¢ saephbiM matprkcom, PHK.
XpoMaTHH — MaTepHalbHBIH HOCHTEIb HACIEACTBEHHOH MHbOpMaiuu. XHMHHYECKHI COCTaB
xpomaruna — JIHK, PHK, Genku rucronsr (H1, H2A, H2B, H3, H4) u nerucronosblie Genku
(AHK-n PHK-nomumepassl, nykneassl, «6enxu hrxoncona» - HMG, TONOU30Mepa3bl, JIMrasbl,
namunbl). CTpykTypa XpomatnHa — mocienoBarenstoctd JIHK (suxancepst, cailJIeHCopBl,

OK30HBI, ~ MHTPOHBI,  MOJYJH,  CATE/UIMTHBIC,  BBICOKONOBTOPAIOLIMECS,  YMEPEHHO
NOBTOPSAIOMIMECH, «POCKOMINWY», UCHTPOMEPHBIE, TenoMepHbie). MHTepdasnoe cocrosiHue
XpoOMaTHHa - TETEePOXPOMATHH (KOHCTHTYTHBHBIH M  (DaKyJIbTAaTHBHBINA), SYXpOMATHH.
MuTOTHYECKOE COCTOSIHHE XPOMATHHA.

68. Vpopun kommaktmsaumu JIHK —  n(peHyKIeOCOMHBIH,  HYKICOCOMHBIN,
GuGpunnapublit WM cynepOHAHBIA M €ro MojaeqH (COJICHOMIHAs, Cynepcrnupaind, Kpocc-
JIMHKEpHAsl,  JICHTOYHAS), METEeNLHO-JOMEHHBIN  (NeTieBble  PO3eTKH — XpOMOMEDHI),

XPOMOHEMHBIH, XpoMocoMHbIiH. Mopdosoruyeckne THIb XpomocoM. CTpoeHHE XPOMOCOMBI.
Xpomocomubrit muki. AT®-3aBucHMbIe XpOMaTHHMOETHPYIOIINE CHCTEMBL.

09. Sliepnas memOpana (Hykieonemma). XapakTepHCTHKA M CTPOCHHE BHYTpPEHHEH
(1TaMHHa ¥ ee KOMIIOHEHTBI) M Hapy:KHOH MemOpanbl. CTpOGHHE MOPOBOrO KOMILIEKCA —



HYKJICOIIOPHHBI, IHTOMIA3MATHYECKHE M SJIEPHBIC KOJIbLA, [EHTPAJBHBIH JIOMEH, CITHIIHBBIE
JIEMEHTBI, (PUOPHILIIBI HYKJICOIIHTOILIA3MaTHYECKOI cTopors! (NPC), sepHas ceTka (basketr).

70. HykneouuTonnasMaTHYecKHil TPaHCIOPT BEIIECTB — MACCHBHBIN M AKTHBHBIA.
TpancnopTHble  SHeprosaBHCHMBIE CHCTEMBI Ran, HYKJICOMOPHHBL KOH(pOpMalHOHHBIE
n3menenus SIIK. AnpTepHaTHBHBIE MEXaHHU3MbI umIopra Oenka — NLS-3aBHCHMBIN MeXaHH3M,
NES-3aBucumplii okcnopr Genka, tpancnopr PHK, skcropr MPHK. TTT — (mopucThie
TVIACTMHKHA) OpraHelUlbl KIETKH, MX B3aHMOJCHCTBHE C JAPYIHMH OpraHEIUIAMH, CXOJCTBO C
STIK.

71. SInpbIIKO — HCTOYHMK PUOOCOM. SIAPBILIKOBBIE OpraHu3aTopel, aMILTH(HKAIHS
SAPBINIKA, 3 OTHEIBHBIX KOMINOHEHTAa - (DUOPHILISPHBIE HEHTPBI OKPYKEHBI ILUTIOTHBIMH
$ubpuispHpiMH - kOMToHenT™MH  (dense  fibrillar  components (DFCs)), rpanyaspHbie
KOMIOHEHTBI  pacxomsdumecss w3 DFCs. CrtpykTypubie THIBI siapblmek. Beiku sapbiinex
obpasyiome  cxoddona.  Paswosnmamoctn  supeimek.  Cxema  paboThI AJPBILIKA.
Hexanonuunckue dynkunn supeimka. [lepudepuueckuii XpoMocoMHBIit martepuan (IIXM) —
ANPBILIKO BO BpeMsi MHTO34.

72. Mexanusmbl pemskaimn  JIHK:  KoMiuieMeHTapHOCTb, 10IyKOHCEPBATHBHOCT,
MPEPLIBUCTOCTD, MOTPEOHOCTL B 3aTPaBKe, aHTHHAIPABIEHHOCTh. OTIHYHTETbHBIE OCOOEHHOCTH
peruikannn JIHK y npo.- u sykapuot. Benku, oGecrneunBaroiiie Mpouece peruiMKalid y
dyKapuoT. Muunuanus, s1o1rauus, tepmuHanus u npoueccuur JJHK.

73. buocunte3 Genka. OOLIMe CBOWCTBA TEHETHYECKOTO KOJA M €ro paciundpoBKa.
Tpanckpunuus — meppas cTamuMs peanusaudd reHeTHueckolt uudopmarmu. Unuumanus,
anoHrauus, tepmuHauus. Ilpoueccunr PHK. Tpancnsums — coGeTBeHHO GHOCHHTE3 Gelika.
Oranbl TpaHcnsumu. [Ipoueccuur npodenka: KOHPOPMALHOHHBIE M3MEHEHHMS M XHMHUYECKAs
Moau(HKalus.

74. KieTounblii ()KM3HEHHBIH) LMK KJICTKM H €ro PEryisufs — WHKIMHBI ¥ [UKIHH-
3aBUCHMBbIe KHHA3bl. Mutotuyeckuit nuxi. Toukn pecrpukuun (R u R>). OcHOBHBIE cOOLITHS
unteppasbl. G; M G-4eKNoOWHT CHCTEMbI KIETOYHOro LMKIa (checkpoints). Tloustue o
YEKMOHHTEe, CcHCTeMa KOHTpoas mnospexaeHnit JIHK: cencopel, jartumku, sddexropsr,
MEXaHH3Mbl OCTAHOBKH KJIETOYHOIO IMKJIa Ha cTaausax G/G> B oTBeT Ha nospexaenue JJHK.

75. MuTo3 — GuosI0rHYecKoe 3HauYeHHe, XapakTepucTuka $pasz. MutoTHueckuii anmnapar —
dAXPOMAaTHHOBEIC, IOJIIOCHEIEC, acTpaJlbHBIC MI’IKPOT]JYGO‘IKH, MCXaHH3M [ABHKCHHA XPOMOCOM.
Tunsl MuTO3a. AMHTO3. DHIOPENPOIYKIIHS.

76. Meiio3 — 6uonoruyeckuii cMbici. Meiios 1 — penykunontnoe aenenne. Kousroramus,
OuBasIeHThI, XHa3M, kpoccuurosep. Otanune MI ot MuTo3a. Meiios 11 - sKBarMOHHOE nejenHe.
DopmupoBaHHe ralIOWAHBIX ramMeT. Tumnel Meiosa.

77. I'unoTe3pl MHBOJIOLMH OHTOIEHE30B (CTapeHHe): MOMYISIHOHHO - FeHEeTHUeCKas.
METHJIMpOBaHKe, cBOOOIHO-paHKabHas, dIeBallHOHHas, HAKOIUIEHHE COMATHYECKHX MYTallHid,
XpOMOCOMHast, pojib dmu¢pu3a. CHeTeMa aHTHOKCHIAHTHOM 3alMThI OpPraHu3Ma OT CTapeHHus.
[Ipobnema KoHLEBO# pennKaliu, TesoMepasa, «reHbl GeceMepTHs».

78. T'eneTruecku 3amporpaMMHUpPOBaHHBIE MYTH THOEIH KJIETOK: MPOrpaMMHPYEMBbIii
HEKpPO3, anonTo3, ayrodarusi, MHTOTHYECKas KaTacTpoda, anonto3/HeKpo3HblE KOHTHHHYMbI U
ap. Ilyru 3anycka. «Peunentopsl cMepTi»: B3auMOJEHCTBHE € JIMTAHIOM M Iepe/aya CHIHala B
KIETKY. DH3MMBL, OTJIHYMS MOP(OJIOrHYECKOro NpOSABICHUS NyTell Tubenn, OTANYHS B
MEXaHH3MaX IUOeNH KIETKH, OHOJIOrHYecKoe 3HaUYCHHe, HHAYKTOPBI B HHTHOUTOPAI.
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