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OBLHAS BHOJOIWs

O cHOBBI LIHTOJIOTHH.
Buonorusi - Hayka o JKEBOM Tpupoye. BXuaz OMOIOrEH B (POPMHUPOBAHUE |
COBpEMeIIHOH HayYHOH KapTHHBL MUDU V1 OBIICH KynIsrypEl TMIHOCTH, JHAUCHHES
GHOTOTHUECKOH HAVKE [J1Y CEBCKOTO XOBMHACTBA, IPOMBIILISHHOCTH, MEIHIHEEL,
OXPAHBI IPKPOIsL. MeToan HHOOTHH, .
YPOBHH OPTAUW3AIHE KHUBOIO: MOTIEKYTLAPIIEIE, KICTOUYHLI, OpTAHE3MEHISTH,
MOy JHILIORHO-BH)(OBOH, sKOCHCTEMHDIH, Onochepubi. CuBOHCTBE  KHBLIX
cHeTeM: OCOBEHHOCIHM XHMUMECKOTO COCTABA, OOMEH BEIUECIs W SHCPIMM,
OTKPBIIOCT, POCT, CAMOBOCIPOMIBEICHAC, HACHE, [CTESHHOCTE 1 WAMEHUMBOCTD,
PA3IPAICHMMOCTE, CAMODE! YU, UX 11POSEICHAS y SKMBOTHBIX, pacTenui, TpiOoB
1 DaxTepui

KeTouyias TCOPHA: NCIopud U COBPEMEHHOC COCTOAHME,

Xy IaecKuii COCTAB KIEIKM: XHMEYeCcKHe SIeMEHTs! (y1Tepos, BOAOPO)L, -
A307, KACIOPOA, (ocdop, cepa) HEOPratHnIeckue ¥ OPTaHHAeCHe BEIISCTEA.

HeopraHuyeckue MOJIeKy sl B KIeTKe (QHOTCHHBIS XHMUISCKIR JISMEHTI:
VIIepo, BOAOPO, 830T, KHCI0POK, pocdop, cepa; 18, KHCIOPOL, VITIEKHACLII Ta3,

o

AVIMETAK: FOHDl KaJIHs, HATpHs, KaIbIHEA, XI10pa, GochopHoH v YTOJNBHON KMCIOT),
ux GyRKIEN. : '
Jliimmsl (Ipoctiie — JKHPLI W BOCKH, CHOMHBEIC — GocOoIHIIIE Y
CIAKONHIMBL, XOJNECTepHH W CTEPOHIHBIC TOPMOHBL  KHPOPACTBOPHMEBIC
BUTAMMHL): CTPOCHHE U OCHOBHEIE OMOIOTHHUECKUE (byEKIMH (CIPYKTYpHAL,
JHEepreTHYecKas, perynaTopHadl, 3aM1ACAIONas). '
Vrnegous (MOBOCAXapHIEL pubo3a, JiesoKcHpubosd, TIIOKO3E, PyKTO3a,
TaNaKy03a; JACAXAPHOE! MaNbIO3a, ¢axapo3a, [aKTosa; TONHCAXAPUIEL aMHIO3a,



AMETOIEKT!, TIHVKOTEH, MCIIII03a, XWTMI):. CTPOEHHEe W OCHOBHEBIE
GuonorHgcckre (YHKLMY (IHEPreTHICCKAas, 3AMIMTHAL, 3411acarolas).

BelKy: CTpogHue (aMEHOKACTIOTE], IETITH/THAS CBs3b), YPOBHA OpraHd3altiy
(tiepBiaHEas, BTOPMYHAL, TPEIWUITAS W YeTBEDTHIHAS CTPYKTYPBL) W OCHOBILIE
Cuoyormueckre  QVKIMM  (Kylanuwveckas, — TPAHCIOPTHAA,  pelenropHas, .
CTPYKTYpPHAR, PEryIsSTOPHASL, 3aIIHTHAL, 3aNacaionias).

depMeHTEL HX POJLL B KITETKE.

HykncHHEOBBIS KGO TEE (JTHE U PHKY: CTpOEHHUES
(MesOKCHPHOOHYKICOTHAEL M pHOOHYKIECTHIE!, GocomumsdupHas — Chsish,
MEXMONEKY/IAPHBIE ¥  BHYTPUMO:EKYIAPHEIE BOZOPOJHBIE CBA3M), CUlITes
(peluTKaLEs W TPAACKpUNUMsA) B OHONOTHYeCKHe OYHKIHEA (XpaHeHHe
reneTuueckol paGopMammd; yuactae u-PHK, p-PHK u t-PHK B OmocmaTese
OeNKoB).

[TpoKapuoTAYecKre B SYKAPHOTUUECKHEe KIeTKU: CPaBHIIe)bHEIN aHATIH3
CTpOCHHA (IIOBEPXHOCITLIN alnapaT, LUTOINIA3Ma, TeHeTUHeCKni METepWa) u
C1OCOORY ACHACHMS.

[loBepXHOCTHEIA anmapar kierku: crpoeHue (MrnasMaTHysckas MemOpaua,
TJIHKQKAIIMKT) B OcuoBHBIE (yuxiuy (M30MEPYIOMAL, TPaHCIOPTHAA,
PEIEITOPIIEs, KOH IAKTHASL).

OprayoFel TBIGKCENA: TOXHOHOKKY (ITCEBOIOANN), PeCHUYKH, Xy THKH,
- CTPOGHHE U (DY LIKT{HH. . o

[lgTonnasMa; IMwioin@3Ma ¥ OpraHoHfbl, JHAOMAA3MAITIecKas CeTk:
MeMGpaHEOe CTPOEHEE U OGHOBHBIS QYHKIEE (pacupenesneuye Geikos, CHHTES
JRIANOB W XOJICCTEPHHA, CU1rIe3 TIONOBEIX TOPMOHROB, 00pa30Balue 1IM0KO3BL IPK
PACIE) NIEHUH TIHKOTEeHA).

Kovmiexke [ oibmxE: MevOpaHHOE CTPOCHHE W OCHOBHbIE (OyHKIHH
(pacmipenesienne Oenkos, mocTymupimx w3 OIIC, CHHTES CHEIHQUICCKHX
TOTUCAXAPHAO B, YIACTHE B HOPMEPORAHUN JH30COM). :

Jusocompi: crpoerre  (MemOpaHa, THAPOIMTHYSCKHE (bop\zIeHTbl) u
OCHOBHBEIC @YHKIUHU (pPAacIISIVICHHC KIETOUHBIX MMISKYI — YYacTHe BO
Iy 'PHKISTOYHON  pereliepaiyy, paciCIUIeHHe BHEKIEIOYHBIX MOJICKYTX —
BILYTRMKIETOYHOS TIHILIEBAPeI Ae AMMYHHAK 3aILKTa).

My OXOEIPHE: CTpoeHMe (napyxHas McMOpaHa, BHYTpelss MemMOpaHa ¢
BRIPOCTAMH, MUIPHKC, PHOOCOMEL, kodufiesas Momekyna [HHK ¢ reramMu) u
OCHOBHAS  QYHKLMS - KHCTIOPOMHEL — @rarm  SHepreTHYeckoro  oOmea:
ipoMesKyTouHas craaus, oukn Kpebea, OKHCIUTRNLHOS dochoprnapoBaEHe.

[lracTHOn; CrpoeEHC (HAPYKHAZ W BHYTPEHHAA MEMOpPaHbnl, CIpoMa,
THNAKOWABI, puOoOcOMB], xombleas wMonexymza JHK ¢ remamu), wume
(eHKOTAACTH], XPOMOIUIACTEL M XJOPOMIaci®l) W (QYHKIFH: 38I7acarolast
(J1e¥KOIIIACTE] ), IIpUBIEKAIOIIAA (XPOMOILTACTHT), dhoToCHHTeTAYECKA
(XJ10DOTITACTHI).

MOTOCUETE3 ¥ paCTeHT{IT ( ceeroBas M TeMHOBaI (askll BOIOYXKICHHE X
IepeHOC IEKTPOHOB, (POTONH3 BOJLI ¥ €ro 3HAYCHHE, cozjlanve TpamuHeHTa
IPOTOHOB 1 cuHTez AT®, BKMOUElMe BOAOPOAE W YIVICKHCIOTO 1432 B CHHTC3
YINCBOMOR); (PAKTODEL, BIVSTFOIITME HA HETEILCHBHOCTE (POTOCHHTE3A.




Pubocomsr: crpoerue (p-PHK v prbocomainHELE GoKy, Manas ¥ GosbLIas
CyOBEMUINLBT), JIOKATN3ALINL (rranomrasva, Mewmbpamsr DIIC = SACPHOH
GOIOUKIL, MW TOXOBIPRH, 1ACTHIE!) U QYRKIHS — y4acTHe B CHHTE3C GenkoB.

TepoTHUECKI KOO i ero CBOMCIBa: TPHINIETHOCTE, HCMPEPLIBHOCTD,
11 [€PCKPBIBAEMOCTE,  BBIPOMUCHHOCTD (U3OEITOUHOCTDR), cenEGAIITOCTD,
YHHBEPCAJIBHOCTE.

|CieTowEB | LeHTp W LEUIPHONU:  CTPOeHWe  KIETOTHOIC  UEHTPa
(mewrpocoMa ¥ ILCHTpocdepa) M ero ymxma  (CHiures MHKPOTPYOOdeK B
nHTepQaze, GOPMUPOBAHHC MOLOCOB U MITKPOTPYDOUEK BepeTela IETEHI).

Slupo:  ctpoete {  AByxveMmOpaHHAL g/epHAT ofomouKka ¢ TOPaMH,
KapHOILJasMa - H/JEPHEIH  COK, roHeTMHeCKu  MaTepwan  (XpPOMOCOMBL).
XPOMOCOMBL, HX CTpOEIHe (IHHEHIIRE MOTCKy bl JIHK B xoMmiiekoe ¢ Gemxamu)
¥ KTACCU(UKAINSE (pasMep, TONOKERAe LCHTPOMEPEL @YTOCOMEl ¥ II0HOBBIC
XKPOMOCOMB!), KapHOTHI YelOBCKA., QDYRKIMH Spa: XpaHeHHe Te[ETHIeCKON
yHpOPMAITHY, BOCIPON3BENEHHS regerudeckod uAdopManun (cuaTes JTHK),
NepBEI FTAI Ped:[H3ALHE TeHe ILIIeCKOH uadopManme (cunTes PHK).

PeakiTin MarpHUEoro cutresa: pernvkanust (cupres JHK), TpaHCKpHTIIEL
(currves PHK), Tpawcaaims (CUires MOJHITeNTH) (0E). .

TCeq H €ro poNb B OHOCHIrIese - MOTOK WAGMOPMALHMN B KISTKC: HHK +
TpAHCKPAMUMOKHbIe Oenk# —  TPAHCKpHLLMWA - — u-PIIK, p-PEHK *
prBocomueHelc Serticd, T-PHIK, TpaticiiimoHHEbe Oe)iKu — TPAHCAsITHL. .

Jnerermdeckiil o0MeH B KIeTKe, BeCKUCIOPOAMEIH (amaspobukrit) TaI —
rrEROII3 ((PoChHOPHINPOBAHKE TTIOKO3L! M IPOJYKTOB €6 PacIneIlIelinsl, CHITes
AT® B mpouecce 1eHOCHOPHIHPOBAHEA 1POMEKYTOUHLIX TIPOLYKIOB TITAKOIIH3A
¢ oOpasoBanves ~ IHPOBUNOTPANHOH KFICIOTBI). DPOMKEHHC, €T0  BHIEL
(MOUOTHOKHCIOE, YKCYCHOKHCIIOE, CIIMPTOBOE) ¥ 3HAYCHWE B LPOMBIIIEHIOCTH.
Kucnoponapif  (apofubil) 0Tail OPOMEXYTOTHAL  CTamusl (OKHCIHTENLHOE:
NeXapOOKCHIHPOBAHKE TEPOBAHOTPAIHON kucToTel . {(obpasoBanve
aKTHBUPOBAHHOK YKCYCHON KHCIOTH — aneTHI-Ko(epMeRTa A, BOCCTAHOBICHHBIX
[epCHOCHUKOB  BOZOpOiA - HAJl*ll; u yraekucioro rasa), kit Kpebea
(OKHCTHTEN B0 NeKapGOKCHIMPOBAHTE 1 J(ETUIPOreHUPOBAHIC IPOMENY TOYHBIX
IPOAYKTOB IUKIia ¢ 00Pa3OBAHAEM BOCCTALIBICHHBIX NEPCHOCTIKOB BOJIOpOZA U
YINEKHCIOro — rasa, — CHHIE3  MOJEKYJLL AT®O) 1 OKHCIHTEILHOE
bochoprmiposanye (PacIICIIEHNe aTOMOB BOOPOSA Ha TIPOTOIL] W 3ICKTPOHLY,
CORIAHVE TPANHEHTA IPOTOHOB B X0)lE IIEPCHOCA DIIEKTPOHOB, HCNOMLSOBAHKE B10
smepram ;o1 cumTesa AT®, MCUOMBIOBAHKE KUCIOPOAA  Kak KOHCYHOTO
AKTISTITOPA JTCKTPOHO K i 0BPa30Balive BOIBL). _ N

JleseHre KIETKM: IPOCTOR GWHAPHOC HeNele NPOKAPHOT, MATO3, neHoz,
AMHATOS - - CPABHHTENBHLLA 0030p. _ _

Murtos: dasel (unrepdasza, mpodasa, MeTadasa, anadasa, Tenodasza), MHX
xapakrepuciuka (yopoenwme JHK, cimpamisalds  XpOMOCOM, Pa3pYIICHHE
syepHol  060youKY, (QOPMWPOBAHAC BEpeTCHA  HCNCHWIL B3AHMO/\EHCTBHS
LeIpoMeD XPOMOCOM ¢ HETAMM BEPCTEHA, PACTIONOKEHHE BCEX XPOMOCOM B
SKBATOPHATBHON TMOCKOCTH BEpeleHa, DACXONCISHHE CCCTPRILCKUX XpOMATML -
KaKION  XPOMOCOMBI K  PAsHBIM  [OTEOCAM, ECTMpalH3alii  XpOMOCOM,




paspyIeHye BePCTCHA JIENEHHA, QOPMUPOBAHUE HB3YX ANED IIyTeM o0pasosanws
SOEPHEIX  O0ONIOHueK, jlgleAWe [MTOILIasMBI) M OHOJOTHUECKOS 3HAUYEHIE
(COXp&HEHI’IB grciaa XpoMoCoM M I'€HOTHIIA IAIEEOK, CITQCOG PAIMHQOXEHIS
ONHOKJIETOYHEIX SYKAPHOT, Criocod ofpa3oBaHMi MHOIOLIETOULLIX CTPYKLYP H
OpLalu3MOB).

Pazmnosxkenne u oHrorenes (MAANBHAYAIbHOE PAa3BHTHE) OPraHH3MOB.

[fo;ionoe 1 BecIIooe pazMHOMKEHWE: NOJOBOH Hpolcce (KOHBIOTANHS ¥
wH(y30pHil), PASMHOKEHHS C OINIOAOTBOPELMEM L& OCHOBE Meilo3a, LoJosOE
pasMHoNKelne Ge3 OMIOTOTBOpeH:A (TapTEHOICHCS Yy IepelOHYaTOKPELIEX),
mpocToe Ounaphoe jenerue (OaxTepun), MHTO3 (OOHOKIETOYHEIE 3YKAPHOTEL),
TOYKOBAHKE (JPOICOKHK), CIIOPOBOE pPasMHOXKCHHS (PACcTCHHA, CIOPOBUKL),
BErETATHBHOE DasMHOXeNWe Yy pacreHnd (BHIOW3MeHEHHBIMH Ioberamu —
KOPHCBHINEM, KIvOHAMY, ycamu; crediev - YepeHKaVH, KOPHIME) H KHBOTHEIX
(pparMenTanya y uepsel, OHOsM1IeBbIe DLKIEI{H).

Metoz: cTamuu (HaTepbasa, IepBoe U BTOPOe JeneHus), pasbl (Hpoqhud, 1
vieradaza 1, amagpasa I, Tenodasa 1, mpodasa II, meradasza II, anadasa H,
tesohaza I1), ux xapakTepueruka. Crrenuduka npodassl M aHadasskl NEPBOro
Jenenus (KOWBIoTas U pacXoKICHUC NTOMONOTHYHBIX XPOMOCOM, IPABONALIINE K
06pa3oBalini0 TdINIOMAHEIX KISTOK), oTcyTcTBHe cumTesa JHIK mepen sropeiM
AdeleHMEM, BTOpOE JelieliMe Kak MHTOTHHeckoe (pacxoxieHHe B aHadasc I
CeCTPHHCKHX XPOMATHI C COXPalelueM 4uc.ld xpomocov)., buonorndeckoe
sHageHne Meloza (00pasoBawpe TAIUIOMIHBIX NOPOAYKIOB Agdelds — CHOp o
1ONOBEIX KIETOK, KOMOWHATHBHAS H3MEHUMBOCTH B PE3Y/ALTATE PACKOMMUEHHN B
NEPBOM HETICHHH TOMOIOTHYHBIX M HEIOMOIOTHYHELX XPOMOCOM, KPOCCHIIOBEpPd),

L avierorenes: pa3BUTAC U CTPOCHHAE raMeT (IIOJOBBIX KIETOK) Y JKIBOTHDIX:
pasMLOKele, pocT, co3pepaHHe (McHo3) # (QopMEpoBaHHe rameT. OTIiHund
OOreHes’a W cOepMalolenesd: pasMep AHIEKIeTOK H - CHCPMATO30HI0B,
TereHepalus Tpex mpoaykTos Medosa B ooreHeze. CTpoeHHE AHICKNICTOK (AAPO,
SonBIoH 00BEM TTHTOTLIAZMDE, OOOIOUKY) | cnepmarosson;[ma {TONMOBKa ¢ 4OpOM K
HCOOMBIIHM OOBheMOM ITMTOMIAZMDI, [EHKA ¢ MATOXOHIPHAMH U HEHTPHOIIMY,
XBOCT, 00DAsOBAHHBIN AEBATHLIO MEPWdheprveckaMyl MapaMi MHKpOTPYOOTIeK U
mapo¥ NMEHTPANBHEIX MUKpOTpyDouex). Pa3BuThe NON0OBLIX KIETOK L[(BEIKOBEIX
pacTenuii (00pa30BaHVe TALIOHAHBIX CHOP IyTeM MeHo3a, DereHepaumd Tpex
IPONYKTOB Meloda, (JOPMHpPOBAHKE INBUIBLIEBOTO 3ePHA IIYTCM MHTO30E,
hopMEpOBAHME COTEPAUMOTD 3dPOIEITHEBOTO MEIIKa — AHIISKISTKH ¢ KICTKaMu-
CITYTHAKAMH, KII€TOK-AlITH 0/ [0B, THIIOHIHON IEHTPaIbHOH KICTKH. ‘

PasBUTHE  3apoAliilg  JKUBOTHBIX:  OIUTOAOTBOPSHHC,  OOpa3OBaHHE
THTUICUIHON 2MTOTEI, APOOIEIte SUroThi, 00pasosanre 61acTyIIE (ONHOCIOHHOTO
38POIEIINA), TACTPYJIBI (MEOTOCTIOHHOTO  3apOALUIIA), {(hOpPMUPOBAHTE
3APOIBIIIEBEIX JIACTKOB (9KTO-, 3HTO- H ME3CAEPMBI) B XOJAe LaCIpyiGliiy,
UMCTOIeHes W opranorenes (obpasosaue TKaHeH u oprados). llocTaMOpuouansuoe
Pa3BUTHE JKUBOTHLIX: [TPSMOE - 083 MeTaMopQo3a (IPEBPACHHA) K HEOPAMOE - C
MeTaMopho30M  (LIE1LOSHET | TTONHBIM HIpeBpallcHHeM). OIUIONOTBOpeHHE ¥




{BETKOBBIX DPACTEHHH (IBOHMIOE OIUIOZOTBOpEHHE, TaMCTOQHT H CHOPOGHT),
naprevo)enes (pazeuTuc 6C3 OMITOZOTBOPEHKA).

(OcHOBBI TEHETHKH.

[eHOTHKA - HAVKA O HACIe/CIBEHHOCTH M W3MEHUYHBOCTH OPraHH3MOB.
OC_I'-[OBHBIE METOAbI TCHCTHUKH. I—I'IGDI‘IH,'OJIO_I.".L‘]_L_IGCKH'ff’I AHAJIH3.

MoHo- W _NHTHOPHIHOE CKpelmBanus (ayTOCOMHEOE ¥ CHEIICHHOC ¢ OI0M
acienOBaHWe, HEeCIeIIeioe W CIEeIUICHHOe HAaCIeIOoBaHUe), AHATH3HPYIOIEE
CKpeLIHBAHHE,

Jaxorsl MeHgena (3aKOHEBl ayTOCOMHOTO HACJICAOBAHHA). [IEPBBIA 3dKOL —
3aKOH CAMHOOCpaszusa renorviig U QeHoTHNa — IUOpHIOB TIEPBOTO IMOKOISHMS
(IoJHoe  JIOMHHWPOBEHHE, HENONHOS JOMHHHDOBaHWE, KOACMHHHPOBAHUES),
BTOPOH 34KOH - 32KOH DACIICIUICHIA IMOPHIIOB BTOPOTO NOKOJIEHUWs 110 TEHOTHILY
(1AA:2Aa:lag) u  dedormmy (IOTHOS M HENONMHOE  JIOMHIIMDOBAHUE,
KOJIOMHHUPOBaAliHe); TpeTHd 3aKOH — 38KOH HE3aBUCMMOr0 KOMOWHWpOBAHMAL
npusHakoB y ruGpuos Broporo moxonerns [9A-B-:3A-bb:3aal3-ilaabb = (3A-
:laa)x(3B-:1bb)].

[ TUTONOTHYECKUE OCHOBE 3aKoHOB MeHIens (IIpaBHiIo «YHCTOTH TaMeTs -
3aKOHOMCPHOS [IOBENEHHE FOMONOINTHLIX XPOMOCOM B IIPBOM ACNCHHH MEHO034,
HE3ABUCHMOS TIOBCACHHE HeTOMOIOTHUIILIX XPOMOCOM B IIEPBOM IETEHHUH MCH03a)
¥ CrarucTHIeCKUH XapakTep (BepOATHOCTHOCTL MMbelA 1peX IIPOAYKTOR MeH03a B
ooreilese, KOMOHHMPOBAHMA HErOMOJNOTHYHBIX — XPOMOCOM B3 Medosze o
OTLIOAOTROPEHMSL). '

T'eperrka nona (ira MpMepe MIASKOIHTAIOLNX).

CrcmieHHOe © II0I0M  LIHC)E)[OBAHNE: TOTOBbIe XpoMocoMmbl (X | Y)
HaClIeZOBAHKHC I'CHOB, PACIONMKEINLX TEKO B X-XpOMOCOME, POJb TCHOB,
JOKAIFM30BAHHEIX TOTRKO B Y -XPOMOCOME, /IS ONPSUEICHH TOTIA.

Crennenroc HacIenoBaHde W kpoceunrosep (omsiTel T.Mopraga na
aposodrre).

XpoMocoMHaas  TEOPHI  HACHESACTBEHHOCTH: ponb onbitos I Mewgems
(zaxourl Mewngens) w T.Mopraga (CUCINIGHHOE C TIOJIOM HACHEAOBALIAE,
CIICITICHHOE HACIENOBAlME W KPOCCHMHIOBED) B OCHOBHEIE IIOJIOMKEHMA TEOPHH
(loxanuzalmAa IEHOB B XPOMOCOMEAX, KX JIFHEHHOS DACIOIOKCHUE, YacToTa
KPOCCHHIOBEpa Kak Mepa paccTosilua Medgly lenamu). [IMTOINTa3MAaTHYCCKOS
lacyeosanre (METOXOHIPHATBHOR U IIACTHAHOE).

Mdenorry B TEHOTHN: (eHoTHN  (COBOKYIIHOCTE HPHU3HAKOB A4IfHOI0
OpraHH3via), - TeHOTH ( COBOKYIHOCTh aiielell IeHOB  JAIlIOr0 Opranuimal,
aNIenH  (pasliWIHBIE CIPYKTYPHEIC COCTOSHHA OFHOTO TeHa), IOMO- |
TeTepO3UroThl (HOCWTENM JABYX OJMHAKOBBIX M OBYX PasHBIX aUrenel reua)
BlauMOAelcTRrEA aiuleneil ogmoro rera (NMOJNHOS AOMHHHPOBAHHE, HEIQJLOEe
TOMHHHPOBAHHE, KOJOMUIIMPOBAHTE) H PAa3HLIX I'CHOB (IOIHIEHHBIH KOHTPQJIDL
ONHOTO TIPH3HAKA ). -

IcHOTHII KK IEJOCTHAS CHCTEMd: B3aVMOJEHCTBHE ajlleled ONHOro M
Pa3HEBIX TeHOB.




V3MEHTHBOCTL — CBOVWICTRO JXKHBBIX CHCTCM CYIICCTBOBATE B PABIHMUHEIX
CTPYKTYPHO-(DYIKIMOHAILHEX_COCTOSHASX, €€ KIIACCH(VKAITAS: TeHOTHINIEeCKas
(KOMOMITATHRBITAS 114 OCHOBE LIOBEUBHUS XPOMOCOM B MeHo3e, KPOCCHHIOBepa U
OIVIONOTBOPEHUA:  MYTANMOUNAsS),  MOTM(GHKATMONTIAS,  OFTOTeIIeTHIeCKAd
(3OUreHOMHAA), - ¥ POIh B OBOIIOLHH.,

QeHOTUI M BHEHIHAS ¢pefa: MOZHGHKAIINHA KaK H3MEHEHUs (DeHOTHIA II0T
pimgiier GaKTOpOR BHEMHeH cpenbl, HX O00paTHMOCTh M HCHACICAYCMOCTS,
HOPMA PeaKlHH (ee 3aBUCUMOCT 0L 1 8HOTATIA), CTATHCTHYECKHE 3aKOHOMEPHOCTH
MOTHOHUKAITHOHHO! W3MEeHUHBOCTH (BapHaliOHHEAd KPHBad H €€ [TapaMeTpEI),

MyTaruy — Ka4eCTECHHBIE HIIH KOUIHYESCTBECHHBIE M3MeHCHUA TeHeTHISCKOT0
MaTepuala: TCHHEIC (M3MEHERUS CTPYKTYPHL MeHA - 3aMeHb], BCTABKH H BBIIAIeHHA
[IYKIEOTH/IOR), XPOMOCOMHEIE (M3MCHCHHA CTPYKTYPBL XPOMOCOM! ICICLUH,.
AVILIMKAIMM, WHBEPCHH ¥ TPAHCHAOKALMK), TIeHOMHBIe (H3MEHEHHS YHCIa
XPOMOCOM, KPaTHBIE U HEKPATILLIE FallIOv, (UMY 1abopy KpoMOocoM); siieprEe (B
JTHK xpomocom siapa) 1 ruTomnazMatudeckue (B ALK mutoxounprid v nnactu);
ayTOCOMEBIE (B ayTOCOMAX) M CIEIUIEINIbIE ¢ ToIoM (B NOAOBLIX XPOMOCOMEX );
JOMUHAHTHBIC I pelleCCUBHBIE (IPOSRISIOUIMECT M He [POARILIOLIMEcS B
TeTePO3UTOTHOM COCTOSHHMM), cOMaTH4eck#e (B COMAaTHYeCKHMX KIETKax)
reHepaTHBHEIC (B IONOBBIX KJIETKAX); CIIOHTAHHBIE (CAMOIPOM3BONBHEIE) H
WHIYITUPOBAHHALIC (BBI3BAHHBIC BHOIIHUMHU  BO3NEHACTBHSAMU), ITOCIEACTBHA
vyranwi s (:]JGHOTPIHEL MyTareHsl (QH3MYCCKAC, XUMHYCCKHC) H IIOCHCACTBHAL
3ArPA3HELIA OKPYIAFOIEH Cpens] (HOBBImeHHe JaACTOTEL MYTaIIHH) '

de;m AIE)BHO-TEHETHIECKIH  MCTOX:  AHAJH3 MOJICR}HﬂpHO-reHCTH‘IeCI{OI‘O
KOHTPOJT NPHU3LAKOB Y KWBOTHBIX Ha OCHOBE 3aKCOHA TOMOJOIHYCCKHX PAACB
HacIcHeTBeHEON n3MenunBocTH H M. BaBunosa. ‘ _

TCHOTHKa B MEDHIIHHA. HACICICTBCHHEIS Bonesiy  Kak xponwredmre

HenB(QeKIMOHALIC 3a00IeBAHYS BBI3bIBAEMBIE W3MEIIRUUSMH reHoTuld. [ eHHbe
OONE3HM: WX NPUYHES] (TeHHBIe MYTALHH); XPOMOCOMHEIE O0IE311M: MX IPUUMHRK
(XpPOMOCOMHBIE ¥ TeHOMHEBIC MyTaluM). JHarHOCTHKA (MOTIeKyIApHO-
relernyecki Me o), BO3AMOKHOCTH JICUCHYS (BBCACHHE HEAOCTAXOIIUK BEIECTB,



BLIBEJEHHE  HAKALTHBAIOIIMXCA  BEIICCTB, WCKIIFOYCHHE 13 JHCTEL
HAKATLTMBAKOIINXCS BEIECTB, BBeIeHpe B TUCTY &HANOI'OB HAKaITHRAIOUIMXCH
BEITeCTB, AKTHBALEA (PEPMCHTOB BBELCHHEM COOTBETCTBYIOMHX XUMUICCKIIX
[IperIapaTos) ¥ TPOGMIAKTHKY (IPCAYIPENUSHIES POXKICHIA Gomproro pedeiika,
AEICOKVE PHCKX POMICHHA peDeHKAa C TAXENbIM HACHCUCTRCHHBM JeQEeKTOM,
JMArHO?  TSKEIOro  HacHelcTBeHOro  3aloneBaHES — Ud  CTaZHH TI0/1A,
OILIOIOTBOPEENe «B HpOdHpPKe» ¢ NMHATHOCTHKOA KyNETHBHPYEMLTK OIACcTOMEPOB
710 FMIDTAHTAIIEE) HACIICACTBEHITLIX 3a00I0BaHMH. '

OCHOBEI CEJIEKIHH. ,

[ToHSTHC O TOPOZE KHBOTHBIX U COPTE pacredwi. MISMEeHYMBOCTE H ¢ PO B '

ceneriii, MeTo/ibl CeJICKIHM: HOMECTHKAIMS (0roMalIHpBaHKe ), TAOPALA3EIN,
VHTy KI5 MyTAITH, HOKYCCTBEHHbH 0TO0P, Pa3BeleHie.

Cenexiws: PACTEHHH: CaMOOIBIIeNe, BEICTATHBHOE PAasMHOMCHUS, T'eTEPOSHC,
oTAaNeHuas THOPHAMIANAS, IONMTIOWMINS, MACCOBLIH otbop. HanpasneHus
CeJCKI[UH PACTEHEHR, POllh MOIHPUKATTHOLIHTOT H3MEHIKBOCTA.

Cemexps FKUBOTHBLX OLCHKA OpOU3BOOUTESH o TeHOTHIIY,
6)3KOPONCTBEITREIE  CKPEIWBAHus, MEKIOPOUHBIS CKPEIIMBAIA, ICICPO3UC,
OTHATeHEAS THOPU M3AILE, Hu/IABIIYATBHbLA 0100D.

BUHOTEXHONOTHS W ee  OCHOBHBIC  LIQI[PEBJICHHA  KyJNBTHBHPOBAIIME
MWKPOOPTAHI3MON, COMATHYECKUX KICTOK M rraHel; KIeToulasT HEDKCHEPHs —
rEGpV)E3AIMA  COMATHYCCKEX  KJSTOK, TPAHCINEHTALMA  OMIOAOTBOPCHHBIX
AUeKIeroOK, TPAHCILfAATAIMA sAAep COMATHUECKHK KICTOK B SIATICKIICTKHE
(KTOHHPOBAHHAE), PETEHEPELHS ¥ BETETHIMEHOC PAIMIONKEHIS pacTeHu; reHHAd
WH/KCHEPHS — [IEPEHOC OB (TPAHCIeHl,/e OPraHu3MEL reHOTePAIIHL).

CenoBLI 3BOJIHOBHON0 YICHK .

Wetoprsa pBojomrorsoro yaeaus, K. Jhuiret, JK.-B.Jlamapk ® HX POTb B.
passuTHy HaykH, OCHOBHBIE MOIOWCHI TEOpUU Y. HapsuHa, ec 3Ha4YCHHE.
PesynsTarsi IBOMIONUM: BOSHHKHOBEHHS nprciocobrernH, BuaocGpazoBaHue,
VCIOKHEHWE OPTAHM3aLWM, - KX MEXAHH3MBI (TeRoTVIICCKad N3MEHTHBOCTD,
V3OJSIEA M ecTecTBeHund 0Toop), (IHOCHTCIBHOCIS pHCIoco0. eHnl 1Ipy -
MIMEHCHEAAX BHEMHEX YCIOBAH.

Byl u €10 KpHICDHH. MOPDO-aHATOMITECKHE  (CXOICTBO-PE3)MTHC
BHEILIAX IPHRHAKOE M BHYTPELHETO cTpoenrs), GHOXAMEUECKHH (CXOACTRO-
paszinyue OepBAYHOM CTPYKTYPEL Gemkop B JIHK, ocoBermocTell Merabonusma),
STONOTHUECKHH  (CXOj(CTBO-pa3Iuune  TOBEASlMs,  BRIIOHAA OpadHoe),
IKONOrMIecKil  (CX0,([CTBO-PasIHuMe 3aHKMMAeMOro apedia K IKONOTHIECKO U
HUIE - KOMIDICKCA CBsi3ell ¢ APYTMMH BHTAMM B (akTopaMy BHEIITHEH CPesl),
PEHCTHIECKH (CKPeIHBAEMOCT h-HECKPSIITHBASMOCTS, [LIOIOBATOCTE-
ClEPRIBHOCTL HOTOMKOB), - WX JOCTOMUIBA M HELOOCIATKHL. HeobGxo(mMOCTh
HCIIOTB30RANA KOMTIIEKCA KPUTEPHER.

ToKa3aTenhCIBa  MAKPOIBOJIOIMN:  TAKCOHOMIICCKNE (crcTeMaIuKa
OPraluiMoB), MATEQHTONOTHIECKHE (vicKOMaeMule  OPTaHM3MBLI, HEPEXOALLIe
GopMbl), CPaBHHTEN:AO-aHATOMIUECKHS (roMONOTMS ¥ AHANOIMA OpraHoB),
sMGpuoiorHIecKue (O1FIOTeHE3 H husioreres, GHOTEHETHUCCKHH 38KOH Tekxeins-




Mromiepa, — pY/JAMEHTH, — aTaBM3MEI),  Ouoreoipadwrieckue  (CpaBHCHHS
PACIVTENEHOTO | JKHBOTHOTO MUPOL3 PASHEIX Te0TpadMIeCKAX 30H),

[Tvrm W HAOpaBIeHMT  MAakposBOMOmmE:  apoMopdossl  (Mopdo-
DUIHONOrMUECKIH  TPOrpeee, TOBBIIenns OOIEro YPOBHS —OPraHU3alUA),
MIHOAMANTALMY (FacTAbIC mprenocofienna) u obmas JereHcpays (yrpoeHnue
OpI‘aHI'I'BElII_IfIH), WX COUIHOHICHMS B MaI{pOBBDIﬁOHHH; OMOILOL IYeCKIAR IIporpece um.
perpecc, mx Kpwrepad (M3MHSHHA HHCITENTIOCTH Oocobed, BeNIdFHEl apeana,
CTCIIEHH BHJOBOTO pazHo0Opazus).

(OcHOBHEIC ApOMOPGO3LL B 3BOMOIHH © (OTOCHHTE3, XeMOCHIITES W -
aapobrocry  (Hagmaperso  IIpokapuOlLl);  BHYTPWKIGTOYHBIC MeMOpaHiLbie
ODTaHOMBL, saepuas 0OONOHUKA, BCPETEHO JSNEHMA M IOIOBOM IIPOICCe
(LA (MapcTBO  JYKAPHOTHL); MIOTOKIETOYHOCTE (KONOHHAIbHbIE OKHBOTHRIE 1
pacTels); FBYXCIOMHOCTE, KHLIEWYHAs ITONOCTE H HEPBHad cucTeMa (1w
KHIegHONOIOCTHEIE); TPCXCIOHHOCTD, [Na,|dsl MyCKyIaTypa, MOJIOBBIS HKENE3H,
BEIETIATENbIAs cucTeva (Tun [l7ockue uepnw); TepBAYHAA MMOJIOCTH Tena U
sanasts krmxa (Tri Kpyriele 9epBH); BTOPUYHAS 1[0MOCTE Tejld, KPOBCHOCHAS H
npIxaTepHas cucremsi (Tn Kompuarsie depBu); NEPYXHBH XHTHHOBBIH CKEIET,
MOICPEYHONIONOCATas!  MyCKyIaTypa U CyCTABYdIBle  KOHETHOCTH (THII.
UJIeHHCTOHOTHE); HApy < HBIH poropoll ckemer u marrws (T Mommockn),;
BEYTPCHHHUI 0ceBoli cieser ¥ HePBHAL TpyOKa (THI Xop/oBbie).

BosHUKHOBEHUE JKW3HW  Ha 3eMJIC: ONpefeleHue JKUIHW Kak (OpMBI
CYIMeCTBOBAHIS OpPTaHWYECKold MaTepHy B BHEE CHCTeM, CHoCo0HBIX X
CAMOCOXPAHEHHIO, CAMOPETYISIMA ¥ CaMOBOCIPOM3BCACHMUS, XHMAYECKAl H1all
BOZHUKIIOBEHNS KU3HE (PO/TH COMHEUIIO)0 HATYICHAS, TeMIICPATYPEL 3eMIH, Fd308
¥ BOABI B BOIHMKHOBCHME MANBIX OPrallMyeckwX MOJEKYJl M TONHMEpOoB),
BO3HMKHOBEHHE DPOCTEHHX OHOIOTHIeCKHK CHeieM (pONE  HYKICHHOBBIX
KMCITOT, DCTKOB, CHOIKIILIX JHTTHIOE B YITIGBOJOB) H KIETOK.

Kparkas HCTOPHA Dasuwivis OPraHHIccKoro MEpa (reob noxpononomﬂ)
Apxewr, Tlporeposod, Ilaneosoit ( xeMOpHHCKMH, OPLOBHKCKME, CHNYPCKHM,
IeBOHCKMH, KapOOHOBBIA B mepMCKuil mepuo;Er), Me3030H (TpHacOBEL, OPCKIH 7 .
MeIIoBOH Tepuoyisl), Kaftrmozod ( mameoreuninid, HEOTeHHBIH K AHTPONOTEHHbIH
TICPHONEL), TIEPHO;HIAIILT BOSHUKHOBRHUS OCIOBHEX TPYIIIT XHBEX OPTagmI3MOB -
(Ha;IapeTB, UAPCTS, 1OIUAPCTE, TUIIOB).

DopME! eCTECTEHHOTO oTOopa: ABIDICY LU, YMEHBIIAIOMIAL
(yse MHHBAIOWIAN) FACTOTY (JIAOTO H3 &UICICH K OJHOTO TMIA IOMO3HIOT,
cTabUIA3MPYIOIIAs, BEIPABHHBAIOLLES JACTOTEl PA3HBIX QIIENeH ¥ IPUBOMSITIAT K
BLICOKOHW ZOJE FeTCPO3UIOT, AU3PY IHEHAS, IPUBOMININAL K 00pa3oBauuio ABYX
CyOmonyJisiTai ¢ BEICOKEMH JaCTOTATEMY PasHbIX aspreleit (FOMO3HTOT) B KAUOLOH
M3 HHX, - WX PO B 3BOIFOLIMIL o

TeHerurka ¥ SBOJIOIEHM,  AUHAMMKE TeHOTHIIMYECKOHM CTPYKTYPEI
TOTNYNSIHA  (M3MEHEHMS 9acToT TIeHOTMIOB 1oy JeHioTereM  (axTopoB
aBOIIOIHH). 3aKoH Xapau-Baitubepra. DIcMeHTapHELS JBONIOTAOHHEEIE (AKTOPEL !
MY TAITIOHHOE ITaBJIEHUE, eCTECTBeHHEIN 0TO0P, MATPALTAL, npeiidy 1eros, addexT
POJIOHETATEHYKE, BOJIHBI JKH3HU, M30.1 SIS ).




AnTporiorenes (LpoMexOkKACLYE M OBOIIOLMS YeTOBCKa). llojoxkeHHe
COBPEMEHHOI'O  YENOBEKA B  CHCTOMC KHMBOTHOTO  Mupa  (LOALAPCTBO
MHOTOKIETOUHEIE, TUII XOPMOBEIe, TTogTHii HYepeuunie, Kiace MIleKoIHTaroIme,
orpag TTpuvarsr, cemeiicrio Yenosexoobpasueie, pon Jromm, sum Yerosex
pazymublif).  Aswryiue cwns antponoreneza: SHOIOTHYECKHE (HIMEHIHBOCTS,
W30IAMA, MHIPALKA, MyTAlHHd, €eCTeCTBeHHBIH oTOOP) MW CONHANBHEIS
(ofmecTBeHnEl 00pa3 KW3HU, TPYAOBAasS W DEYERAS JEATENRHOCTD). oLallbl
aETPOTIOTEHe3a: UPHOIIKMIeKY, 1@pantpoi  (Opegmoat) - aBCTPANOIUTCKH,.
APXAHTPOIIB! {JIpeBHSHINHe IIIOAH), IAIEAaHTPONEl (IpEeBRHHE JII0/), IEOAHTPOb
(MckoIaeMble M KHMBYIIHE TIOHM COBPEMEINON0 THIE), - UX XAPaKTEePHCTHKA.
Uesroseaeckae  packl  (HEUPOIHAS, MOHIOIOW)14%, eBPOISOMAHAs), X
IPOUCXOXKASHME 0 eAUHCTBO (IO KpUTepMaM BHIA). |

(JCHOBBI HKOJIOTHH.

KOOI UYECKAR CACIEMES, MX KIsccnduralua: nadoxkocucreMa (0gochepa),
METraoKoCHCTeMbl (TUOLI OMOMOB -- KOHTHHEHTHI M OKEAHEBI), MAKPOIKOCHCTEMEL
(6uoMLI — MyCTHILS, CTenlh, TylApa H T.Ul, MOpe, 03epo, PeKa ¥ T.L),
MIMOIKOCUCTEMB! (OMOTEOLEHO3bl: POLIE, YT, UPYA H T.IL), MUKPOIKOCHCTCMEL
(MEKpOOHOIeONeH O3kl MypaBeHHHK, TIeHb, Jy#a ® TJIL), KOMIOHCHTEI
(buorrveckme ¥ a0HOTHYECKUE), BHAOBAL X IPOCTPAHCTECHHAS XAPAKICPHCTHKA.
JHEepPreTHYecKas XapaKTCPHUCTHKA 3KOCHCTCM: aBTOTPOYHEIS ((POTOCHHTETHUECKHE,
H XeMOCHHTeTHYEeCKHMe) U reTeporpodmsle. I[lomsTme o Owowacce
IPOAYKTUEHOCTH YKOCHCTEM.

Tlerw _w _cerv nrrapvs  (Tpodieckas  XdpaKTEepUCTHKA DKOCHCTEM):
OPOAYLEUTDL! {[IPOU3BOAMTENM Opraliky  (POTO- U XEMOCHHTETHKH ), KOHCYMEHTE
(moTpeOWTenH OpraHWKHM - PACTUTEIBHOSMHBIE, IITOTOSAHEIC, BCCIIHBIC),
PCIOYLICHTH! (pa3pylIUTCIA-MHEECPaIA3aTOPEl MCPTBOH OPTaHHKN).

OKOJIOTHYSCKHe THPaMHUAB! (IHSPTHH, OMOMACCE], THCIICHOCTH), KPYTOBOPOT
BEIIECTB B 3KOCHUCTEMAX. ,

DROIQTHYECKas! XapakIepucTara sena: apeay (obuiact pacipocTpalenys 1
€€ BEIMIUIL), 1DI0THOCTS  (YHCHEHHOCI 11 @/MUMIYY BelduMHBl  apeana),
BO3pacTHAs  CIPYKTYpa (noAd  AOPEenpOLYKTUBLOHK, PEenpoAyKTUBHOM H
[OCIEPEIPOAYKTHBHOM ITPYNN) ¥ [MONOBasA CIPYKTYpa (COOTHOIIEHHE XEHCKMX K
MYKCKMX 0COOCH  PenpOXyKTHBHOW rpymnmsl). VISMEHCHHA  YHCICHHOCTH
HONVILIUKHA H cIIOCOOEI CC PeryMUPOBaHU.

Cpena oOuTaHWsa ¥ 5KONOTHYECKAs HHINE BHAA: COBOKYITROCIR Beex
SKONOTHYECKX DaKTOPOB IKOCHCTCMEL, ACHCTBYIOUINK Ha BYJI; COBOKYIHOCTEH H
Xapaktep ces3ell BUAa ¢ 9KONOTUIeCKUMY (DaKTOPaMH B 9KOCHCTEME.

Afnorrnyeckue 3K0I01HHeckre Qakophl (CBET, BIHKIOCTL, TEMOEPATYPa),
UX  KOMILIeKcHoe  fefictBHe.  lIpWHLIMIO — SKOMOTHYECKOTO  ONTHMYyMA,
OIpaHUIUBAOIINE (THMHTHPYIOMYE) GakTOPEL,

DUOTHHCCKHC 3IKQIOrHUCCKHC (pakTophl. B3auMOCBA3M monyisniwié B
IKOCHCTEMAX: HeHTpalbHble, HETATHUBHEICE (KOHKVPSHIMSA, XUIMHHIECTBO,
HEPa3HIw3M ), 11035 1IHBHEIe (OIHOCTOPOHHAE — COMKUTENLCTEO, COTPAITE3HHYECTBO;,
ABYCTOPOIIIME — B3EMMONOIE3NIOCT] ), X BIMSEIUE 114 YMCHSUIIOCTE TOMYJLIIME.




ABTPONOreHHBIe  3KOJNOTHUECKHE (DAKTOPBl, KX BIHAHHE HA UPHPOIHEIC
IKOCUCTEMBL,  AHIPOLOIKOCHCTEMEl {HACEIEHHEIE 1IYHKThI) M 4rPO3KOCHCTEMDL
(CCMBCKOXO03AMCTBCHHBIC YTOAbSA, LHMTOMHWKH, ($CpMBl), ¥X XapakTepHCTHKH,
OpobIEMET CaMOPETYIAINY ¥ BHIOBOTO pasHoodpazns. Oxpada OXpysKaromei -
cpenpl. bHoZOrHuUeCKHe 3dIpa3HeHus OKpY)Xawolled cpeibl, BLI3BIBAOLINE Y
yeToBeKa 3a60ieBaHEA: OOTe3HeTBOPHEIS MUKPQOPTaHU3IMEL, BUPYCH], TCIbMUHTEL,
npocteliie B aTMocdepe, BOAE, IT0UBC, B TeJIAX JPYIHX OPraHu3MOB.

PasBrTue M__CMeld IKOCHCEEM — 3KOJ0IHMuYeckay cykueccus. llpuunun
CYKUECCHH: BHYTPEHHME (DHIOICUIlds CYKUECCUs, CaMOPa3BULUe) U BHELIHUE
(ox3oreniiag  cykieccus, nelcrBue  MOLIILIX  BHEUNTAX  BO3JAEHCTBHM); -
[IPCACKA3yeMOCTE 3HNOTeHHOR cykueccuu. |leppuduras (Ha paHee HeoOHTaCMOM
IPOCIPAHCTBC) K BTIOpHYHAA (Ha [OCTKATacTPOPHICCKOM HPOCTPaHCTRE)
CVKIIECCH. PABHOBECHBIS {KIMMAKCHEIS) SKOCHCTEMEL.

Buocdepa, ee rparwIlbl 1 XapakTepHCTAKA KaK TansyKocHeremyl. Tousrue o
Hoocdepe (cdepe pasyma) K4k — KAYCTBEHNO OBOrO COCTOAHUS M PA3BUTHL -
Omocdepsl o BANAHKEM JeATeNsH0CTH YenoBedecTsa (B.1. Bepragckuii).

JKmpoe BemecTBO M ero (YHKIIHH (OKHCIIMTENLHO-BOCCTAHOBHATEIRHAL,
ra3oBas, KOHIEHTpaOUOHHad, cpenoofpa3yomad). '

KpyroBopoT BelecTB K IQOTOK 3HEPTHM B {HOcdepe: MaKCHMANBHAL
3aMKHYTOCTE HUKIOB KPyroodopoTa OHOTEHHEBIX NIEMEHTOB (YINEpPOm, BOIOPON,
a30T, KUCIOPOXA, (ochop, copa), CONHCYHOC U3IYUCHHC KaK [MIaBHBIH HCTOYHEK
apepriw nmst 6uocdepsl, TpaHcOpManys CONHeWHOH sHeprum E Omocdepe,
obecieuenne KpyrosopoTa BEIIECTB 33 CHET TPaHcQOpPMEpPOBAHHON SHEPTEH,
TEILNORAL JLIEPIHH KAK 1T0CIE; [HEE 3BEHO 1I0TOKa 3HeprHn B Onocdepe.

YEJIOBEK M EI'O 3A0OPOBbLE

OcIronsible  rKagy, OpraHBl W CHCTEMBI  OpIaHOB  YEITOBCKA. Heﬁpo- ’
TYMOPAIBHAA Peryaurisl JICH e EHOCTH OpraRusMa.

Heperaga cucrema.

LcHTpaseHas HepBHAsS cHcTeMa — o0muit 0630p ¢TpoeHHa (TOIOBHOMN MO3T,
ClLwHHOR MO3T) ¥ GyHKNUH (HMHTCTpaTUBHAS U peryviIgTopHas). Hepsras Tkaus, ee
cTpoetive (HeWpoHb W BCIOMOTATSIBHBIS KIETKH) M cBo¥cTBa (BO3OYmMMOCTS,
nposoanvocts). CrpoeHre HeVpOHOB (TENO H OTPOCTKH), HEPBHBIN HMILYJEC
(snexrpirdeckass BOJHA), €ro WPOBCICHUC [0 OTpocTKaM. llepenada HEpBHBIX
UMIYJILCOB HA JPyTHE KIeTKH (crHermdpryeckre KOHTAKTEI) H €8 3HAYCHUC
(TpoBefgilide MMILYILCOB 1T0 HEPBHEBIM HeITsIM, pery:IsLMs IesTeNsHOCTH HelPOHOB
H APYIUAX KIeTok). BosOyxieHHe H TOPMOXKEHUE HeWpOHOB. [HIILI Nedpouou:
qyBCTBUTCIBHEIC (Tepenada HHGOpMAOHH 0T OPraHOB), BCTAROUHLIE (Iepeiava
IMIYILCOE MEKIY HCHPOHAMH) H HCIONHUTSNbHBEIE (Tepefada HMIYIBCOB
opraHam).

Tlepudeprieckas HepBHas  CHCTICMa: CTPOCHHC (COMATHUCCKHH U
ARTONOMULIA O1elbl) W (GYHKIAH (HeHpoperyasus CKeIeTHOH MyCKYIaTyphl —




COMATHYCCKHH OTAel, HeHpOpPCTyIsiys DIyTPEHEHX OpPraHOR — aBTOHOMELIH
OT/IE:L).

Counnol mozr. Cipoenrie CIMHHOTO MO31a: 0DOIIOUKH, IIPOUOILIbe:
boposasl, cepoe u Genoe BenecIBO, HX B3GUMHOE pacnonoxerne («baboukay),
CIIHEHOMO3TOBOM KaHl ¢ JKHAKOCTBEO, OTIENE! (1IeHITBEA, TPYIHOM, TIOSCH YEBI,
KPCCTIOBEIH, KOLYMKOBBIA), CCIMEHTEHI, CLIMHHOMO3IOBEIE Y3IM, KOPEIIKH U
HepRH. DYHKUMH CIHHHOIO Mo3la  (pedliekTopHas W IIPOBOIHUKOBAA ),
CHHHHOMOSTOBEIC ped)IeKesl M Mx fyru. Pedickropras myra KOJTEHHOT O pedekca.
[Tomperkiendd CHHHHOTO MO03Ta, MX IIOCHCICTEUS (uapanuuy, BapyuieHus
UYBCTBHTEIIEHOCTH ).

I onoBHON Moz1. CrpoeHue TOIOBHOTO MO3LA: 000JIOUKY, OTHEeTE! (3@[[1#;1171
MO3[! IPONONTOBATRIA MO3L, MOCT H MOZXETOK; CpeJIHHH MO3T, NIepexHuid MO3T,
IIPOMEKYTOTHEIW M KOHeUHEH), OVHKIIEH OT12;10B TOTOBHOTO MOSIa: CBI3E €O
CTIMHHLIM MO3TOM, HEPBHEIC LISHTPE! PelyNAlliA NBIXAHIA, IANIERAPEHASL, PAOOTH
CEPAEHHO-COCY TUCTOH CHOTEMEL, 3aiWriiblX PedICKCOB KA, YMXaHUs ¥ PBOTEL,
VHICpBAlis  A3BIKA, [JIOTKW, TOPTAHY, IONTOBHIHOA KETe3sl, KPYIHEBIX
KPOBEHOCHBIX  COCYAOB,BHYTPEIIMX  OPraHoB (IPOJOIN'OBATEIA  MO3L); CBA3L
MEXIY DPOJOIIOBATEIM M ,(DYIMMK OTHEIaMH — MO31d, JIMLEBBIE M CIYXOBEIE
HEePBE! (MOCT); MOIDIEPIAMME DABHOBCCHS W [O3LI, KOOPHMHAIHL NBHKEHMi
(MO3KEYOK); CBA3E ME/y 3AIHAM ¥ IICPSAHEM MO31'0M, 3pUTEIbHELE I CIYXOBHE
LEHTPBL (CPEXHMA MO3C); LEHTPH TepMOpelviIdLyn, KaKIDBI, TOAONE U
HACBIEHMA, 1'WUOTANaMyC er0 TOPMOHEI (1IIDOMEXYTOUHBIH Mo3r). Bo:lblime
TONyIIapesl NepefHero MosTa, HX Kopa : O0pO3fEl, H3BHIMHEL, a0iw (106HAS,
TEMEHHUH, 34TRUIOUHAS, BUCOYHBIE), 30NbL (IBHTATCIBHAN, IIPOCTPAHCTBEHHOH
OpHEUTALMH, 3PATENBHAL, CIYX0Basi, 000LATENEHAL), HX NOKATH3AKS W QYHKIHE
(41laT¥3 H KOHIPOJb COOTBEICIRYIONIHX BHIOB AESATENLIOCTH H YYBCTE,
(hOPMUPOBARHE TIPOTPaMM TTORSIEHES B YIPABICHHS 1PY,10B0M TIEeSTCIEHOCTEIO ).
Creqmanusanus AeBOIO W OPaBOTO NONYITAPHE @ cliyXOBOM W IBHrAaTeNbHE
[CHTPBI PETH, OCYM(ECTBIeHHe A0CTPAKTHOTO MENINEHUS (JNeBOC MONmyMmaphe),
COyX0BOE W  3pUTEINBHOE  PacmosHaepaHwe  o0pasoB,  MY3EIKATEHOE W
XY/IOWECTBEHHEOS TBOPYECTBO — 00pasioe MEIUIEHHE (IpaBoe U01yMapHe).
HpenHOMO3IOBEIC HEPEBEL, MX wviciio (12), npuMepsr (0GoHATEBHLLA, 3PUTENBEbLH,
TIa30IBUIATCIBHbIN, TPOWAWYILIH, JTHOEBOH, CIYXOBOM, H3LIKOTIIOTOYHEIHY,
Gryxnaronmit u np.) v GyuKUAH (MHHepBalysa B Helpope!ynaiys AesTeIbHOCTE
COOTBCTCTBYROIIEX Op1aiioB). [1oBpexxneHus roNOBHOTO MO3Id, MX ITOCHSICTRIHA,

ABTOHOMHEs _ (BereTaTMBHAsI) HCPBRHAS  CHACIeMd - CHMIATHYSCKHH,
NaPaCUMIETHIECKIH W METACUMIATHISCKHE OTHersl, CuMNaTHYecKHi  OTHEN:
PaclIOIOXKEHNE BEICTATUBHEIX HEPBHBIX Y3I0B (1I01PAHMYHBIE CHAMIATHYSCKUH
CTBOJI PAIOM C 1103BOIIOMUKOM), TYTH CHMIATHYECKUX PeIeKCOR (A1pa GOKOBbLLX -
POrOB BCEX IPYALLIX H MEPBLIX TPCX MOICHUCUILIX CETMEHTOB COUHHOTO MO3IH —
HEPBHRE ¥3€JIBI B CHMOATHYESCKOM CTBOJIE — HEPBHEIC OKOHYZUMST B
VHUEPBEPYEMBIX  Opramax). [lapacuMmaTHYeckudl  OTHET:  pacloIokeHHe
BETETATHBHBIX HEPBHEIX Y3)0B (PANOM ¢ MHHCPBUPYEMEIM OpPraHoM HIH B €ro
CTGHKC), JYTH TIAPACMMIATHYECKHX Pe(QUICKCOB (Spa CermMeHTa CPeJHCro MO3ra,
TPCX CEIMEHTOB JIPOJOJITOBATON0 MO3[A, TPEX CEI'MEHTOB KPECTIIOBOID OTIE 4




CITWHHOTO MO3[4 — HEpBHEIE Y3IBl OPraHOB - IE€PBHEIC OKOHYAHHA B
HEHEPBHPYEMIIX OpraHax). AHTArOHM3M BeI€IaTABHOH PCrY.IANHH BHYTPELIAX
OpraHoB, €ro MexaiusM (pasiudHele Helpome;waropsy). MeTacHMIATHHECKMH
OVHENl pACIIONOKEHMe peduUTeKTOpHbIX IyT (CTEeHKA WHHEPBHDYEMOrO OpraHa),
ARTOHOMHOCTD PETYIIALHN PAadOTE CepIla B IMHMIIEBAPHETEILHOTO TPaKTa.

ApagwsaTopsl  (CCHCOPHBIE — CHCTEMEI), UX CTPOSHHE. PETENTop, .
MPOBONAIIAY  IIyTh, HWAMEE  HEHTPRl  (CLMIIIOH, TPONONTOBATEIA W
[IPOMEKYTOYHEIH MO3T) U BLICITAH TEHTD (YYACTOK KOPLL ['OJOBHOTO MO3Ta),
dvexkmum  (socrnpusTee ¥ 06paloika wWHGopMamm) BecmiEe  HEHTPEL
AHAIIHZATOPOR, SPUTENLIOTO (TEMCHHAS 30Ha), BKYCOBOTO (JIOOHO-BHCOUHAA 30Ha),
cAyxoBOro U necrulynampHOro (BECOYMAs 30RZ), OOOHATCIBHOTO (HOAKOPKA
LEPEIHEr0 MO3TA), KOXKII0-0C3aTCIBHBIH (TeMenuas 30Ha). ACCOMUATHBHEIE SOHLL
Kopel (TOGHAS, TeMEHUAs M BUCOYHBIC 30HBI), X (yHKINH (uHTCrpanyd
AHATM34I0POE, BOCIIPUATHE CILOKHEX 00pasoB).

Peduiexcrl (VeIOBHEIS ¥ O€3yCiIUBHEIE) — OTBCTHAS Peakiyusi OplanvsMa Ha
PasApaKATeIY ¢ IOMOLIBEO HEPBHOW CHCIEMBL Pe@ruekTopHBIE AyrM % HX
CTPOCHHE: HUyBCTRALENBHEIC, BCTABOYHEIE W MBUIATEJIBHEIC (MCTIOMHATENLITHE)
HeHpOHE, TOpMOXeHHEe pcdrekcos  (preniHes K BHYTpeHHee). PoIe
ACCOIMATUBHEIX 301! KOPDI DOJBINHMK OIYIIapri Mo3Ta B 00pasoBaHNE YCILOBLLIX
pednexcos (GopMUPOBAHAE BPEMCHHBIX CBA3€l). 3uicTas HePBHAL NEATeIBHOCTD,

Con — (QUSHONOrHYEecKOe COCTOAHME MO3rd¢ W . BCETO  OPraHH3Ma,
XApAKTEPH3YIOMeecs ODe3BIIKEHHOCTBIO, DPCIKHM  CHIDKEUWEM pEeaKIHd  Ha
BEEIINME PA3IPaKUTCHH H 0co00H OpraHrsalucii aKTHBHOCTH KOPBL TOIOBHOTO
Mo3ra. Craidy CHA: 3achlmaHue (UpeMoTa), IOBCPXHOCTHLIA COH, NIyOoKuM COH.
[epronn: rryGoKoro CH4: Vie INIeHHBIR (MeaneI0BOTHOBBIA Ha
SNCKTPOIHIIE(GAI01PamMME) B GBICTPLIH, WiE TTapanoKcabHbIH (OLICTPOBOTHOBEIH
Ha 3NCKTPOsHIedanopaMme), HX XapaKTepyc ViKY (CHHKCHHE ofMeHa BelecTs U
wacroTHl  copauebueins, pPeAKOC W TOBEPRIOCTHOE JIBIXAHHE, IOHIDKEHIC
TeMIepaTypel Tela — MEJICHHED COE; ycuneHue ofMeHa BOIICCTB K HACTOTH
cepnIeOueH s, TOBBIISNIE KPOBAHOTO AaBIeHNA, YUdIICHIE ABIXAHNA, IBIIKeIL/C
3AKPLITLIX TIa3 — OBICTPELH Cott). PeryispHOCTE CMEHLL LIEPHOLOB TITyOOKOIO CHE.
3HaueHHe Cia: OTHBEIX ¥ BOCCTAlIOBJICHHME HOPMAIEHON &iIWBHOCTH OpraHH3Ma
(MemmemHEIE  cowW), mcpepaloTka ARGOPMAUHH, HOLydeniod BO  BPEMA
Gonpersopards  (Gmcrpeil  CoH), CHOBM/RHMS KaK  CIOKHBIE HCHRIICCKHC
AnJieH¥ss, OCHOBAHHBIE Ha ISPCKUTHIX pallee BICUATICHHAX, KOTOPLIE MOCYT
1183aBACAMO KOMOHHUPOHATECS BO BpeMs OLICTporo cHa. HapymeHus cha: Xpar,
CKpekeTaHue 3y0amM, CHOTOBOPSHHE, CHOXOMKICHHC (coMHamOy:1¥i3M), HOIHOS
NegepKaHue MOIH (3Hypes), HOUHBIE CTpaxH y AeTeH H KOmIMaphl y B3POCIBIX,
DecCOHHHATIA.

Opranst 9yseTB — 0b11u# 0030p CTPOSHAL 1 by KM,

Opran sperus, CTpoelue 19asHoro S6:10ka: deounas oGomoTka (CKIepa) 1
POrOBHUIG, cOCYIHCTas 060T0UKa, CerTaTka U 3PUTEIBHEL 11ePB, PanyKHal
o00I0UKA U 3pavoK, IePCHHI KaMepa, XpycTaillk, CTECRIIOBHAIIOE TEIIO.

[ -1a30BUTATENbILE MBIIIIIIEL, CAE3HAL JKele3a U CIe3HBIH NPOTOK, BeKd C
pecaumami. CTPOeline CeTIaTKH: IIMIMEHTHIH CIoH, GOTOPELIeHTOPHLIE KIIETKH




(masogKy 1 KONOOTKH), CIOH HEHPOROB H BOJIOKHA 3PUTEIBHOTO HEPEE, XKC! (TOC
ITIO (YIACTOK CCTHATKYL, COmEPKALIAN LOTBKO KO (GOUKH) M CICIIOE TISITHO
(MeCTO BEIXOJIE U3 COTHATKH SPIIETEHOTO Heppa). MexaHu3mEl 3PATENHHOTO
BOCTIPHUATHA: POIB XPYCTaIRKA (thoxkycHpORaHHS r30GpaykeHus Ha CeTIarke 3a
cueT H3MEeHeHHs Cooelf KPEBU3HEL), LAN0HuCK (CRETOBOCTIPUSTHE) T KOTOOIEK
(TBETOBOCTIPHATHE). HapyineHus 3peHit: OIu3opyKocTh (ymnumenHas Gopma
DIIARHOTO SO;I0KA WM YBeTUYeHHad KPUBHSHA XPyCTaNHKa), JaI6H030PKOCTR
(ymromcHHAY (OpMa ITasHOr0 S6TOKA LITH XPYCTATWKA), DdHTOHA3M (mBeroBad
clelioTa H3-3a nedexron Konbouek), cyMeperiHag (KypuHag) CNenoTa u3-3a
neheKToB [TaToueK, TOMY IHEHHS pOTOBHIEL (GempMo), 1FOMYTHRIUE XPyCTaliKa
(KaTapakra), - 1 BO3MOKHOCTH HX JIEHCHIA. | ‘wrHeHA 3PEHIA.

Oprag oryxa, CTpoele opratia clIyxa: HapyXKHOe YXO (ymuas paKoBUHA H
CILYXOBOH 1IPOXOJL € HKeJIC3aM i), cpenuee yxo (Dapabagnas |(€PCIIOHI,
MOTIOTOUEK, HAKOBABHS H CTPEMEUKO, CILyx0Bal TpyGa) 1 BIryTpeHHEee yXO-
yJuTKa (OBATBHOE U KPYTIIOe OKH, WHAAKOCTD YIMTKH, [IEPenoHIaTasl
neperopoka, MeMOpalia, BONIOCKOBBIC KITe ) KU-CIYXOBRIS PELIeIrOpPEI, CIY XOBOH
gepn). CIyxoBoe BOCIIPUSITAC 1 £1'0 MCXAHM3MEL KOJneOaHus BO3/(yXa —
HAPYIKAOC YXO — xonebaars 6apabaHHOd NepeIloHKU — Konedala CIyxXoBhX
KOCTOUEK — KONeBanus ([EPeIOHKA 0BANBHOI0 OKHA — koneOanusl XKAIKOCTH
YAUTKY — PA3APKCHHE BOIOCKOBLIX KICTOK — BOIHMKHOBCHME M IPOBEIEHHE
HCPBHLIX MMILYILCOB. RaboieBAHEA OPraHa Clyxa | HaKOIJICHHES VILHOH CEPH,
CHSKEHHE 9 TACTHUHOCTH 0apabaHHol 1iepeIIOHKY, BOCHAIEHHA Cpeanero yxa
(OTHTbL), HACICACTECHHAL TIYXOTa (nepeKTH CIyXOBBIX KOCTOUCK, BO.fOCKOBBIX
KJIETOK, CITYXOBOTO 11epBa). [ MUHeHa OpraHa Ciiyxd. '

Opran paBHOBECHA {(BecHOY AP armmapar). CTpoene oprama
PABHOBECHS: TONYKPYKHEIS Kallallsl, MeUIOTKK ¢ A3BECTKOBBIM Y KPHCTAIIaMY,
CTY;IEHHCTAS KEIKOCTh, BOJIOCKOBEIC KIIETKI-PCIENTOPEL H HEPBHEIS BOTIOKHA,
cBA3), C BHYTPEHHEM YXOM. DYHKI(AA OpraHa paBpoBech: BOCTIPUSTHE
HEGOPMAIHA O [IONOKEHKY TOIOBh (Teda), HavYaTIe ¥ 3ABEPIICHIK
PAMOTUHERHOTO JIBFIKSHHUS, ET0 YOKOPCHITH WA 3aMEIICHI, H3MENCHIH CHILRL
VKECTH, WX MCOXaHW3IMBL (POIE CTYAEHWCTOH HUAKOCTH, M3BECTKOBRIX
KPUCTAIUIOB, BOTTOCKOBBIX kneroK). YkadiBaHue (MOopeKasd GoJIe3Hb) U €e
IPHYHHEL | WTHCHA BeCTHOYIAPHOTO AlNEpaTa.

Oprage oboraara v sKyca, OBOHATENHEIC PEISITOPEL, 1 PACIIOTOMEHIC
(CTu3uCTBIR MM TeH HOCOBOH TONOCTH), cTpoeHHS (OynapoBH/HbIC KICTKHA C
peCHHYKEMHA) H DyHKIUH ( B3aHMOIE HCTBHE PECHITICK C MOIEKYIaMHt MaxXy4ux
BEIIECTB ¥ MOPMEPOBAIMe HOPBIILIX MMITYJL ,cOB). BKycoBEIE PeISIITOPEL, UX
pPACTIOJIOMKEHNE (BKYCOBLIE COCOUKH Ha TOBEPXHOCTH H361Ka), BKYCOBEIC 30HEL
(CII871K0e — KOLISHK S3BIKA, CONEHOE — TIEPEILIA ¥ GOKOBDIS YACTH 3BIKA, KWCIOC —
GOKOBBIE Kpast Cpe;THeH Uavi v S3BIKd, TOPEKOe — 3 YACTDh S3BIKA).

Opyass] MBILIETHOTO K KOXHOTO HyBCTBA. MpIgreyiisLte pCUenTOPEL, HX
PaciONONKEHHIC (MyckylaTypa) 1 QyHKIT (B03By>K/eHHES IPH COKPATTEHTH A
PACTSKESHIM MBI, 0DECICTHBAIOTICE KOOPIAHAIAIO IBrKenat ). Koxiise
pelenTOpPEE, NX PACIIONOKEHIES (koxa), pasHoobpasre CTPOCHUS B CBASH C




Pa3HOO0Pa3CM dyHKIH (PENCITOPE, BOCIPAHIMAIOUTAS IPUKOCHOBEHHUE,
NMABIEHHE, XOJO, TEL.0, BOL).

JHNOKPUHHAA CHCTEMA.

“Keiesnl BHYIPEHHEH CEKPEeIHH. [HurosugHad wenesa, e pACIIONMKEHYS
(cepenuEHAst OOJIACTh MICH IO/ ropTenhio), CTPOSHAES (nBe MOTBXH, COCKUHEHHRIS
LiepeMBI4KOF, COCTONTINS B3 hOILTHKy.J0B), B (Y HKIIHH (cmocOGHOCTT, 1TOTNOIIEATS
oI, CHHTE3WpOBaTB M CCKPETHPOBATE THPCOUILBIE TOPMOHBI, KOTOPBIC
}’CI’T.J'II/[BELEOT TAHTEHCHUBIIOCTE OO {OICHKS KHCI0POU(2 i3 QHGPL'BTH"[IGCKOI'O oomMera
BEILECTB, CIAMYIUPYIOUHX POCT  OpraHH3Ma, AKTUBHPYIOT BO30yIUMOCTE
el paTbHoid HEPBHOM CHCTEMEl, TAMATE H smorme). Hapynerua QYHKIHA
[IKTORMAHOM JKeNe3bl: MHKCCASMA (nerur THPEOMAHBDX TOPMOHOB y BPOCIELL,
BEISHIBIOMEH clikenue OOMCHA BHINSCTB U TeMIIeparypel Tend, QTeYHOC!B,
CYXOCTh KOXM W HacTUHHO®S BLIGJSHHE BONOC), KPSTHHH3M (medumr
SHPCOUNBIX TOPMOHOB Y HOBOPOIK/ICHHBL, DPUBOASIMK K KaPIMKOBOCTH M
CIUTBHOM  YMCTBEHIIOH oTcTasocTH), GasemoBa OOIC3HB (130BITOX THPSOWIHDIX
FOPMOHOB, COTPOBOXAAOIMACA YCANEHHBIM oBMEHOM BEL(ECTB, ITOBEIICHICM
TemmepaTypHl Tea ¥ BO3OYAMMOCTH, HOXYIAaRuEM Ha QOHe IIOBBLITCHHOTO
AT THTA). _ ~

ITo0xcesydounan cenesd, e JOKAIMSalIA (cieBa OT ocd TeHA, IOX
GONBILON KPHBH3HOK KeNYIKe), DHTOKPUHHE dysrups (CHHTE3 K COKPeIMi
COCIMANGHBIME  |'DYIIAMY  KJICTOK TOPMOHQL, POTYILAPYROTIIEX YTIeBOLHELH
oGyer), VIHCYIMI KaK OfHEL i3 TOPMOHOB IIOUKE [y ZOIHOH IKENCIBI, CHIKATOMIH
KOHIIEHTPAUHMIO TIIOKO35l B KPOBH ILy1EM yCHNeHHs Ge TIOTIOMEHN: KIETKAMY
(MEIIIBI, TISYEHB, KHPOBLIS xTeTkd); caxapHBI  aualer, BEI3KLIBACMBIR
nedUIETOM WHCYIIMHY, S0 CUMITTOMEL (NOBEINISHEHs KOHLGHTPAI]SL [THOKOSEL B
KpUBH, HAMYHE ITHOKO3El BO BTOPHYHOR VO, YacTiie ¥ OOMILHBIC BEAC/CHH
vouw, JKaxad). 1IociencTBHA 43GEITKA  HHCYNMH4 B oprammsve (1v3Kad
KOHLEATPAIIAA 1IIHOKO3L B KPOBH, HAPYMIEHID paboTsl HEHPOLIOE TONOBHOTO
Mo3Ta, obmas cnafoeTh ¢ NoTepel COSHAAT 1 CyZOPOTaMIL).

Hudnoweunuky, WX "OKIM3aAs ([APHELS KEJEe3RIBONH3Y  BCPXHEN0
[1OITI0CA TIOUEK), CTpoeHMe (KOpPKOBEIH Ciof B MO3TOBOE BErIeCTBO) M (QYHKIHH
(CHETC3 W CEKpeLwmst TOPMOHOB, PeryHpyronMx BOIHO-COICBOM OOMCH -
MU HEPATOKOP THKOCTEPOHIS!  KOPKOBOrO  Cli0d, yriesomHo-0eirkOBEH  0DMEH | -
MIEOKOKOPTHKOCTEPOTL  KOPKOBOTQ Ci10d, 1OT050S cospeBauyMe y MYXUYWH —
AHIPOTEHEl KOPKOBOIO IO, nestrelibHOCT, BCCX BMAOB MBLUTL OpTaHU3ME,
YIHEROAHO-KNPOBOH 00MEH — aIpeHANAH 1 LOPaIPEHANTH MO3[0BOr0 BEIIECTBA.

Honogsie Heeae3vs (TUUHUKY W CCMEHUMKHY), STUUMHVKA: MX PacIOIOKEHHC
(IONOCTH TA3a 11 MATOUHLIX CcBA3KAX ), CTpOeHKe (TCrma U3 COCAUHBMIENEHON TKaHH
¢ QONNUKYIaMH), FHIOKPHHHAL dyuKIHs (CHETE: H CeKPEeHHA DCTPOTCHOB —
SOHCKWX  [ONOBBIX  rOpMoHoB). (DyHKUEHM OKEHCKHX  QJIOBBIX TOPMOHOB
(cozpeBanve AHIEKNETOK H OBYIALHA, OTIONKCHMC KUpa 110 KEHCKOMY THILY,
JKEHCKHE TWIT NOBEASHUA), MOCTEICTBHA MX peduarmara (Secitnonye, pasBUTHS
OpH3HAKOB TO MYHKCKOMY tany) @ u30siTka (MPeXICBPEMEHHOE TO.I0BOG
cozpesanne). CeMeHHMKM: HX PACIOTOKEHNE (MOILIO}Ka), CTPOCHUE {cnoxHasg




0BON0UKE, ZOILKH C CEMCHHEBIME KallaiLLAMI), SHAOKPHHHAA QyHKUus (CHHTES I
ceKpelms aHAPOTCHOB — MYMXUKHX LIONIOBEIX TOPMOHOB crieryalhlisiMi KISTKaME
ceMeneix  KagaupleB). @VLKITMH MYXCKHX IIOJIOBbiX TOPMOHOB: pPasBHTHS
MYKCKHMX [IOMOBEIX INPU3MAKOB H IOBCACHMS, KOHTPONL CHIEpMaToreHesa,
CTAMYTALMH OKOCTEHCHEA XPAIMEH, yCuifeHWe CHHTC3& OCNKOB B MBNuax 1
mevenn, llocaencTeus AeUIMTA MYKCKHX IONOBEIX TopMmoros (Oecimome,
paspyTEe TO JKEHCKOMY TWITy) ¥ HX H30BITIKA (mpesxneBpeMCHHOE I010BOE
CO3PEBAIME K HI3KOPOCIOCTE).

Tunogus: ero pacuonoxernne (BLPOCT HIKHCH CTOPOHDI MPOMEKYTOUHOTO
MO3ra), CIpOCHMe (TTepeiissl ¥ 3afHad Tomu) W QyRKOuE (CHHTES M CeKpelds
FOPMOHA POCTa ¥ TOPMOHOB-TPOIMLIOY, PETYIAPYIONHX paboTy ApYTHX KEIe3 U
OPradoB: TOIOBLIK, MOIOTHEIX, IIUTOBUITON, HATIIOUCTHHKOB, TIQUEK, MATKH.

[OpPMOHEL: MX CIPYKTYPa (IICHITH/IHBIE — WHCYIHH, CTSPORIHBIC — IONOBRIES H
KOPTHKOCTCPOHAHEBIE, NMPOMBONHEIC AMHHOKHCIOT - TAPOKCHH) M MCX&HH3M HX
aedicrsvs (B3aBEMOASHCTBUE CO CIEIMQUICCKHMA PELENTOPEMHA C oce IyIonIe
AKTHBal (el MM CHHTE30M OlPEIEISHHBIX KICTOUHBIX Gesrkos) [opMOHE
runogusd, HaAMOUCYHHEKOB, NO/UKEIYNI0YHOH, [HTOBARHON M 110JI0BBIX HEJIC3:
GYEKLUMM W 1OCTSOCTBA HX HAPY HeHusT (CM. BBILIC).

Hedpo-rymMopaibHas Peryisiys aKTHBHOCTH Opragysva. 1 unoraramyc: ero
moxaNM3alMs  (IPOMCKYTOUHBIH Mo31) ¥ (QYHKIMS (CUHTE3 U CeKpems
HeffPOTOPMOHOE, pel'yTHPVIOIHX pafoTy THUO(H3A N0 IPHHIHITY (CTUMYIISLIAS-
|[OTABTeHHCH ). I HOOT4:1aMOo-THIIODH3APHASL CUCTEMY W CXeMa ee PaDOTHL YPOBell
FOPMOHOB B KPOBH — TMNOTANaMyc — CeKPellHa IeHpOiOPMOHOB — THIOQH3 —
Cekpelrs TOPMOHOB CUIO(H3a — JKCIHE3hl BHYTpelHeil cexpenm{ — CEKpeins
FOPMOHOB GG — OPTALlLl ¥ TKAHH, THIIOTATIAMYC; DPHHIMIL 0OPaTHOR CBA3U B
pabote 1 PTIOTOIAMO-THIIOPUIAP O CHCTEMSEL.

PenpoayKTUBLas CHCTEMA. .

Opragpl | pasVHOAKEHWs: [oHAALL (OIOBBIE JKCIE3Bl - AHYAWKH I
CeMEHHHKIL), BHYTPEHHIE TIOJIOBEE OPTans) (s HUEB0Mp-MaTOUHbIe TPYODLl, MarKa 1
j3IATAlHIne;, CeMSIIPOBOIEL, CEMAH3BEPraTenbl/iid NPOTOK U MPEACTATCIhHAT
JKeness), HApYIKHbIe TI0J0BbLIe Oprassl (Mayisle | S0ALIIWe TIOIOBEIC TYOR!, KIUTOD;
MOITIOHKA W YOTOBOM WieH), #x CTpoeHHe M (QyHKIMH. JIOTOBBIE TOPMOHB! X
MONOBOE CO3peBanwe. BONESHH pelpo/TyKTHBHOM CHCTEMB, up()(]mnaz«:mm
BEHEPHICCKIX 3a00/1eBaHHH.

O6pa3opanye JIQIOBEIX KIETOK (AALekIETOK H CHECPMATOZ0UI0B): 30HEL
(TeproBl) pasMioKeHHs (OOTOHHH U ClIEPMATOrOHAK), PocTa (0OyMTH | K
criepMaToruThl 1), cospepanua (00pasyronivecs IIyTeM Mvetiosza ooumtel II ¢
HArPABUTCIBHBIME  1€JIbHAaMH K CIePMaTOUHTEL I1 co cmepmarwy) LaMH)
GOPMIPOBAHE {AHLEKISTKA ¥ CISPMATO3OULB).

PaspuTyc 3apofniia W ioiofa, OINIOJOTROPEHHS SHUIIEKIIETK M e
npobienne (3apomer u3 30-32 KICTOK) B MaTOULLIX Tpy6ax, BHYTPHYTPOOHOE
pA3BUTHE B MATKE ¢ 00Pa30BalLMem TUTAIEHTEL ¥ IYIIOBMLIL, CTPOSHIC K POIB 3THX
BpEMEHHDbIX OpraHoB (razoofuert v 00MEeH BCIIECTB MEKIY KPOBBIO MATEpH H
sapofeima-mioyia). PazerTie 3apomsina (1-0 Hemeny fepeMeHHOCTH): TOABICHHE




Y Pa3BUTHC 3aUaTKOB Oprauon W Kowewnocrel, ceprmedmcHue) H IvIoma (7-8
Heeny GepeMeHHOCTH U JIaTee): 3aBeIelMe PasBUTHI W JABHEHIINE POCT Tea 1
opraHoB. hepemerHOCTh: ee 0COOEHHOCTH (YCHICHME BLIAENCHUR LOPMOHOB
AUYHAKAMH, YREJIWUEHHe pasMepoB IPYIOHBIX JKeTe3 M MATKH, YBeUHISHHS -
APTEPHATILIIOIO JaBIEHHA B BOXHO-CONEBOr0 0OMeHa, MOTPeSHOCTH B BUTAMULINX)
W TUrMeHa (IMudad WiHeHd, TPaBUabHBIM poOXEM NHTAHHY M CHa, IIPHEM
JIEKAPCTBEHHEIX TPENdpdros TONBKO HO HAa3HAYCHHIO Bpaya, HEZONYCTHMOCTH
Kypelns iprema ankoroms). Poxenne peberka, ero pocT U pasButTie: MEXanusM
pOXOB (COBMECTIIOE COKPAIIEHHE MBIII MarTk# W OPIOLIHON CTEHKH) W udvana
SBINAHHS TOCTe [IepensshiBafii W OTpPe3aHMs IIYIOBHHBI  (HAKOILIEHME
YTIIEKHCIIOTO Ta3a B Opradizve HOBOPOKISHHOTO H BO30YKACHHE IBIXATENbHOIO
NeHTPA), IICPHOMEL PA3BATHS HOCIE POJIOR: TPYAHOH BO3pacT (NCPBBIH T'OX KH3HH),
paHHee HeTCTBO (BO3pacT 1-3 roj@), jowKomeHEIH TepHon (or 3 mo 7 net),
nrkoibEBIE  mepmon  (7-17  meT), noapocreoserit mepmox  (L1-17  mer) -
(H3HOLOTHEECKAS, TICHXOOTHHEECKA. 1 COLMALIIds SPe:0CTE.

Kposenocnast 1 nuMpaTHIecKas CHCTCMBI,

Oprans: kpooofpallleHnd: CcepAlle, aopTa, apTepuu, KAnMIUIsp, BEFbI, -
o0t 0630p crpoeHT U QYRKITHH.

Cepale, 10 cTpocHHe (OKONOCCpAEUHAT CYMKA, CepaeuHas MbLiniia,
IIPCACEPAEA U SKELyLOUKH, CIBOPIATHE KIalaHel) 1 padoTa (IBUKeHre KpOBY B
CepIIc K3 MOJBIX M IETOUHON BENs 1PEXCepIns, U3 NPeICCPAri B iKeIyOUKH, K3
KEIV;I0UKOB B 80pTy M Jerouttylo apreprrn). CepmedHbiil LMK COKPAICHHE
npeypcepmatt (0,1 cek) — cokpamieHne skenyuroaxos (0.3 cex) —  obmiee
paccmabnerre (0,4 cex), - PO TONYNYHHBIX M CTBOPYA1EIX KIAIIAHOB.
ApromaTrsm paboTel cepaua (CIOCOGHOCTE K CaMOIPOM3BOILHEM PATMITISCKHM
COKpaIlleluAM) ¥ ero MeXaHusM (Hamuame O0coOBIX CamOBO30YIKIAIOIIIXCS
MBIIIEYHBIX KI8TOK ¢ HAmOOIpIICH KOHUSHTPALMEd B NPABOM 1[DENCEepIHH.
DIcKkTpokap/EorpaMMa — OTPaKEHHWE OeSTCHBHOCTH —CepAlla  Ha  Oulione
PETVICTPALIMH OWOITeKTPUHECKIHX CATHANIOB, TeHePHUPYCMEIX ceprueM. Helipo-
1yMOpaIBHEAS PCryJIsis paboThl cepyiity: PENelITOPEL B CTEHKAX NONocTel cepaua,
. BOCHPWHAMAIOIIAE H3MEHEHMA JaBaellysl  KPOBH; pPONE  CHMIATHYSCKOTO
(ocnablentie TaCTOTHl COKPAILCHMI) U NapacuMiaTHIecKoro (yCUISHHE JaCTOTH .
COKpAIlgHUH) 17(€TOB 2BTOHOMHOH HepRHOH cMcTeMLl, POIb  (QHIMISKHA
HaIrpy3Ky, OO0JIeBbIX Da3PaKeHUM H 3MOLMOHATBPHOTO COCTOANMS; YCHICHHES
paboTEl cepAua MOA JAeMcTideM aIpeHANHHa M colelf Kamblws, ocnabneriie
paboTHI CEP/LIA IIPY [\CH ¢ BAW AIleTH.IXONHHA 1 CONEH KaIHd.

Bonplnol ¥ Mamulli KpYr# KPOBOQODAINCHMS: KPOBEHOCHBEIE COCYALI, MX
cTpocHHC (IMMTENHANLUAS, [IATKOMBIIIEYHAS H COeTHHUTENBHAA TKALY,
MOTYIYHEBIE KNAMAHBL). BOALINOH KpyT KPOBOOODAIUCHMS: - NBEDKEHHE KPOBH B
COCYHAX OT JCBOIO AETYAOUKA MO PAB0Ie nipeacepans (JICBBIH JKEIyAOUSK —>
40pta — apTePUH — KAIIALIEPEl ¢ apTePHAaibilol KPOBBEO K MO3TLY, BHYTPSHHHM
opraizlaM, MbiEam 1 KOZKe, BCHBIL C BEeHO3HOHA KPOBLIO O 1'OGHOBEI, e ¥ BCPXHHX
KOHEUHOCTE! — BEPXHS II0Jas BCHA -2 OPaBOe IPEACep/AMe, BEHEl ¢ BEHO3HOH
KPOBBIO OT TYJIOBMILE, HIKHEX KOHCYHOCTEH K OpraHos OpioinHOW IOJOCTH —




HIDKHSS Tonas BeHa —» IpaBoe mpencepswe). Maneld Kpyr KposooOpalileHus:
IEWKEHHE KPOBH OF TPABOTO JKENYZOYKa IO IeBOr0 Ipencepiaus (MpaBbrif
KeIyHOMEK C BEI03ZHOW KPOBBIO — JICTOYHAL apTePHI — JICIQ4HbIE KallAJLIIPEL —
erovHEE BEHbI © apTepHaIbHON KpOBEID — JleBoe ape/cepiwe). Poib
MONYIYHERIX KIANeHOB B KposooOpalleHun {00CCICUeHHE ONHOHANPABISHLIONO
KPOBOTOKA), KPOBANOE AdBleHMe (MAKCHMATBHOE apTepHarpHOe - B a0pTe Mpu
COKPANISHAN JKENYAOUKOB 4 MUHHMAIBHOS apTCPHANBHOE - B a0pTe BO Bpemsi
paccabrenys XKeIyIouKoB) H eT0 pery.aups (PENenToper B CTEHKaX COCYIOR —
HECPBLLIC MMITYJIBCEL B HOCHTpax IIPOOoNroBaToro MQ31'd — MEIIINOBEI COCY 108 H
CepACUHAS MPITITIA; TTOBLILIEHNE AaBICHHT — PACIUPEHIE IIPOCBETOB COCYLOB U
ocnabnenue paboThl cepllla, TaleHAC AaBIICHNS —» CyKEeHHe MPOCREeTd COCy 0B H
yeymmerve paCoTBl CepAla), M3Mepenne KPOBJHOTO NABICHHT ¢ I[IOMOIIBIO
Tonomerpa, myase. OTpHUaTeNsHOS BIMAIIME HHKOTHHA B AIKOTONs (TIOBBILICHHS
aZpeliayiHa B KPOBH) HAa CCPACYHO-COCYTUCTYIO CHTTEMY. CepledHo-coCyIUCTHIE
safoneBanun  (IWIEPTOHKS,  aTePOCKIepo3,  uudapk  w¥oKapga), HX
npoduIakTHkd. | lepsas momMoIns TPH KPOBOTCUSHIAX.

Kposi, CocTas KpOBH: IIIa3Ma, IPHTPOIUTEL, AeAKoIwitr (HeHTpOQUIEL,
5a30DUILL, H03AHOOHETEL, MOHOLEITEL, MAKPOMArH, MAMQOLMUTLL), TPOMOOTIHATEL, KX
cTpoenre, DyUKIWH, KOHISHTPAHA B KpoBH. I'pymmmel kposu (cucremsl ABO u
Pcsye), Ex 3HAvenwe U0 TEPEJHBAHHA KPOBH. DONESHH KpOBM (dNewvivH,
TeMOMMIIIA), X TPHIUHEL X NPOQWIIAKTHKA. ,

Opradp  aumdoofpaiielns (COCYynNsl, Y3IBI), CBI3k C CHCTEMOM
«poBOOOpAIIeHNS, 00pa30BaHKe TUMPLI.

BHyTpeHHId cpeAa opragusma {(Kposh, Jwuma, TKaHEBas XHIKOCTH), CF
eHIICTBRO, :

HvmyaHasa cHereMa,

Oprasbl MMMYHHOM CHCIEMBI: KPacHBI KOCTHBIA MO3I, BHIOYKOBAS
Kemesa{TAMYC), CeleseHKa, NUM(Uradeckie y3:Iel, TKAHCBLIC JHMQOCKOTIICHML.
MMMVYHHATCT: KIETOUHBIH U IyMOPAILHEIH, aKTHBHEIN ¥ IIACCHBHEIH, €CTeCTBEHHEIR
W HMCKYCCTBCHHBEM, Poip daronmios w IEMQOLUUTOB B HMMYHHOM OTBETE.
VviMyHOIOTHIecKas NpoGuiakTka UHderiaorneis 3abonepanull (BaKUMHLL H
CEIROPOTKY). BoTesHH MMMYHHOH CHCTEMBI (MMMYyHOIE(MIHIBL, aTiepris), X
rprupHel, CLIVIL v ero IpodaKTHKE,

MoyeBbIIeTHTCALHAR CHETEMA,

Opragel  MoueBLye)enus  (TOYKH, MOYSTOYHHEKM, MOYEBOH ILy3h(ph,
MOYCHCITYCKATENBHEIN KaHA), X cipoeHre B QyHKuuH. O0pasosaHue IepBHIHON
W BTOPHMYHON MOYH: (HIBTPAlMs (NE3MBl KPOBH B HOYCYHEIX KIyOOUKaX;
peabeopOIwis BOMBL, [VIIOKO3BI B aMHHOKUCIOT 1 LMOTeTHBIX xapatsiax. Heipo-
PyMopaibHAs — PeryJsSOMs — MOYEBBIIENUTEILNON  cucTeMEL  3ab0NeBaHHS
MOUEBEIEMUTSIEHEIX OPradoB, HX IPOhOUIAKTHKA.

HpIxaTceabHAasl CUCTEeMA.



Opragsl OblXaHWs: HOCOTTOTKA, Jerkue (rpaxcd, OpPOHXM, JETOUHEIE
TIY3EIPLKHU-aTEBCONBL), TerOUHuUL CyMKa (muespa), - WX CTPOBEHC U (QYHKIHH.
TIBIXATE) hHBIE TBKCHNL, POk VEAKPeOCPHBIX MBIIIIL M Jaadparyel, ['azoo0nen 1
JIETKAX, €T Méxanu3Mel (cBobommas AhQysHs KIHCTIOPOa U yTIEKHCIOTO rasa).

Heitpo-TyMopanuuast peryiIsiud Opixanis. HCeKyCCTBeHHOE ALIXaHME. bonessa
OpIAHOB ABIXAHHS, HX LPOPuIaKTHKA. 1 '0Nocuroi anmapat.

HHH{EBHPH"I'EJIBHRH CHCTCMA. .

Oprabbl MATeBapels: 2y0sl, poToBad oJ0CTh, S3BIK, THIIEBO, KEIYIOK,
KUTIEYHNHK (TOHKAA, TONCTasd, Clieras M [pAMan KWIOKH), - HX CTpocude W
(DYHKLIHH.

I {uirepapeHie B DAsIPYHBIX  OTJendx TIHIIEeBAPHTEIbHOI0 TPAKTA,
depVents LMEeBapeRHd. [CuChIBaHHC IPOTYKTOR NHIICBAPCHAA U BO/ILL B
KALIEYHAKS, POJb TOYCHM, CHIONHEIX ¥ ITOMKeIY 00N KEeNes B IHILEBapes i, -
Kumcussle Oakrepud u  Iuniesapesuc. Helipo-rymopanpHad — perysuilus
[AINCBAPEHM. bhONE3HH OPraHos LHMICBAPCHER, HX poQUIaAKTHKA, Tm}uena
1V TAHHA, '

Hokxposrasa cacreMa.

Koxa; crpoerme (3muuepmuc, jgepma — ¢OOCTBEUNO KOXKA, IOAKONKHAS
JKHpOBas KICTUATKE, BOJNOCHI, HOTTH, NOTOBBIC H CANBHBIC O3B, HOPBHBIE
peNerTopEl, KPOBEHOCIIIE COCYIEL), B (YKL, Ponp KOXHU B "'epMOpPErVIAONH -
(TOMLMIE TOIKOXHOM KNETIATKY, JHAMETP W WHCHO OTKPHITLIX KalHILIAPOB,
ARTHBHOCT), TOTOBBIX JKenes) ¥ OCA3AHMM (BUALS HEPBHBIX PRIENTOPOB KOXKI).
THIHeEa KOWKH, OepBas OMOTIE IPH TEUIOBLLY, 3ISKTPHICCKHX M CONHCHHBIX
OFKOTAX, TEMIOBOM yaape. boaesHH TOKPOBHOR CUCTEMBI, HX IPOGMIAKTHKA. '

OnopHO-IBHraTCAbIlAsl CHCTEMA,

Ckener: gepen (oOHas, TeMeHWds, 3aTBUIOYHAM, BUCOTHAS, CKYIOBAd,
HOCOBAS, CIEZHAL, BEPXHE- U HIDKHEUETIOCTIA KOCTH), TO3BOLIOYHIK (1meliHbIi,
rpyIHO, NOSCHUYIHBIH, KpeCTIoBEIH 1 KOIMUMKOBEIM OTHEJB], TO3BOAKH), IPYIHAL
KICTKa (To3BoHKH, pebpa, rpyAuHa), IOAC BEPXUX KOHEHEUHOC e ¥ BCPXHHE
KOHEYHOCTH (JIO1£aTKA, KAOUMLA, TIIEICBasd, JTOKTeRal U TYUeBad KO H, 3alACTRE,
[CTE, MATLIEL), 10AC HIDKHHX KOHETHOCTEH M HMMHME KOHCUHOCTH (razosai,
GenpenHas, Gobllas ¥ Manas GepLonke KOCTH, KOJeHHAs TalIedKd, IpefILILOCH
¢ METOYHOM KOCTHIO, 1UIFOCHA, NANBL). KOCTH: COCTdB (opraHnyecKue M
HeoOpI'aHRYCCKHIE KOMITOHSHTBI), CTPOSHHE (kpyrikie W IUIIOCKHE, TPyOudreie H
ryouarsie), poCcT X THIIBI cogaMHenyl (HEeIIONBHKHER ~ OB, IMOXYIOIBIDKIAIE 1
TOIBHIKHEIE - CYCTABEL) KOCTEH.

Crenertple  MBIIIDL: CTPOCHHE  (COEMMAXTONBHOTKalAax —0DONOTKA,
CYXOAKHNMS, MBIIEMHEIE [YJKd, MHOTOLACDHEIE — MEIICHILIE  BONOKHA,
KPOBSHOCHEIE COCYIEI, HEPBELIE OKOHYAHHA), cBOMCTEE (BO30Y,MMOCTE U
COKPATHMOCTD), OCHOBHBIE TPYIIEL Gyoxmmy, Myivpmeckre MBEL [lepsad
LOMOIE HPH DACHDKEHHAX CBAIOK, YIIAOaX, BLIBWXAX H IMCPEIoMax KOCTCH.
DBoJe3HH OMOPHO-ARNIATENLHON CUCTEMEL, HX IPOQHUIAKITKA.




OdMen BeiecTs B DHEPTHM,

O6McH BenecTs (MeTaboni3M): OIacTHHeCKud U sHepleTHdecKul obmen
(amafonusM M KaTabOIW3M). MeTtabonusm  OeNKOB, KHPOB, YINEBOLOB,
MHHCP&JTI:[IMX coJierl 1 ROABI, CrO IHAYECHHE.

BuTaMuiE! (BOAOPACTBOPHMELE — B1, Bs, Bz, C ¥ KUPOPACTROPHMEIE — A,

D), ux poik B OOMEHC BEIIECTB. Bonesiy oOMCHA BellecTs, [HIEep-, THIIO- H
ABATAMMUI103B], HX IIPOMILIAKTAKA.

300JI0I ST

CHOTCMATYHKA JKMBBIX _OpraHu3MOB: HMICPHH, HAAUApCTBa, IApCIBa,
I0ALApCTEa, THIb, TOITHIEL, HAOKIACCHL K.(ACCHI, OTPAARL ceMeiiCTBa, POIBI,
BHJIEL. ‘ .

Mmreprs  Heraeroussle, 1WpcTBO  BHPYCH:: CTPOSHNES {(puboBHEpYCHLl H
HC30KCHPUOOBEPYCHL, OEIKOBERIE W MeMOpaEmye 060I0UKY), JKHSHCHHEIN LAKIT
(E3aiMO/CHCTBHE C K.ETKOH, NPUHFKHOBEHHE B KICTKY, 0CcBO0OKIEHHE OT
oBomoYeK, PETUTHKAIMS, TPAHCKPUNIIAL, TPAHCAAIAA BHPYCHLIX fenKoB, cOopka
BUPYCHBIX YacTHIl, BLIXON ¥3 KMerKH), 3KONOIHIECKOe, NPOMBILITIRHHOES ¥
MeIMIMHCKOe 3HAUEHHWe. BupycHbie - 3abomepaHus IIIOBCKA. BUY (Bupyc
nVMIyHOAeDIIrTa YCTIOBEKa), Iy TH 3apaeHHAA, npoduiaxtrka CITH /la.

Mmmepns KnerTodsbie, HamnapceIno 1IpoKapHoTLl, HapeTso DybaxkIepuu:
cTpoere (KIETOW At CTCHKA, KIECTOYHAA MeMOpaHe, SKUYTHKH, UHTOIEzMa C
prGocoMamMn, SAepunil anmapar — HYKICOH) (), muTaHuHe W OOMEH BCIIECTB
(aeTOTPOdL: GOTO- ¥ XEMOCHHTETHKIL, reTepoTpOdEL — CAnpOQHTEL X TIapasy L),
KH3HCHERE mwKuel  (upocroe  OuHAapHOS  JICJICHHE, cnopooGpasoBaHme),
Hroorpueckoe  (IPOTYLEIthl, KOHCYMCHTEL H pe/[YUEeHTHI), IPOMEITIIEHHOS
(MO:TOTHOKHACILIE GaxTepyii) M MEAHHCKOe (xumncyHas — MEKpodIopd,
Bo3Oy,maTenn  wHbexnui) — 3HATEHHS. [Ipodunaxruka  JakrepHaTbHBX
3a00nesalui, .

LagrapeTBo  ODYKAPUOTEL, 11apciBo UROTHEIC, . DOANAPCTBO
Omroxneroaspie (I fpocTeiiiike)  JKMBOTHLIE:  IPOHCXOKICHME,CHCTEMATHEA,
cTpocHMe, OOMECH BEIIECTB, HUINEHHBIC THIIILL, 3BOITFOIAOITHOE, FIKOTOTHIECKOE,
(TPOMBIIIIIE I VHOE B MEAWITHHCKOS 3HATOHIC,

Tum CapKoTOBOIKLY I HKOBRIE: 001as ¥apakTeprCTHKA. Knace CapKomoBLig:
romkacck Koprerouxxr, JIyaeuiy B CONHETLAKH. Capxo/iOBEIE — TIAPAIATEL
yenioBexa (AHzeHTepUITHAS ameda).

Kmace  JKrytekopnie  (OKIyTHKOHOCLBY):  LOITKIACCH KugoTHEIE @
PacTuieTbable Ky THKOHOCITL . KTy TUKORLIE — MapasHTLi HeIoBeka (nsMO:TIEsT).

Tun Pecmuuasle (Mugyzopum): ofnias XapakTepHCTAKA. Wudysopua —
TIApASHTI TeN0BeKa. (OanaHTHAMA).

Tun CoopoBuky: o06mas  xapakreprcTuka. CHOPOBWKE — TAPasiTbl
YeTOBCKA (MAJAPUHHELH 1 (A3MOIHH, KOKITHIHHA).




MomrapeTeo MUOrOKIETOUHES JKHBUTHEIE: TTPOHCKOXICHAE, CACTEMATHKA,
CTPOEHTE, OOMeH BEIICCTR, JKMATTEHHbLIC LIKIIBL, SBOMOIMOHHOE, SKOIOTHYECKOsS,
HpOMBI]_]_UIeHHOe H MSHAUIIHHCKOES 3HaA9CHHC,

Trn KuleagomonocTeble: obiias xapakrepueTrka. I(nacesl ['MupouIHEIS
(rumpa), Cumdounsrie (MeOysbi) ¥ KopalmoBEIC ITOJHIEL (akTWHES, KOpaTeL),
Onacireie A1 9CIIOBRKA MRTY3EL

Tui Iliocikue depnu: ofmas xapaxTepucTykd. Kiace PecHudHble “EepBH

(rmanapys). Kaace Cocalbimuky., CoCaTbIIMKM — TAPASHTEL HCIOBeKa

(meveHOUNL cocabmpK). Knace Jlenroudsie yepBH. JleHTOUHBIE ICPBH —

[ApAsHTH  HeloseKa (LIMpOXHH neiren, ObMEM B CBMHOM  TIETIHH,

DXHITOKOKK).

Tun Kpyrasie qepsu: of11as X4pakTepucTaKa. Kpyrible qepRi — TapasuTel
yernoBeKa (aCKaphad, OCTPHNa). ‘

Twn KompuaTite  depBH:  OOmas XapaKTCPUCTHKA. Kiracest
MEorowe wEKOBEC  (Hepewy@),  ManomeTuHkosiie  (JOXIEBOH  4ephb,
TpyOOUHHIK), T [MSIBKH.

Tun YnenvicToHorHe: 00189 XapaKTePHUCTHKA, _ ,

onrun YKabpoxsiumame, kiace PakooGpasnrie. PaxooGpasHble (KO,
pakH, kpalbl) — HPOMEKYTOUHBIE X0358Ba [IAPASHTOB HeIoBeKa (UIHpOKUIN JIeHTEL,
JeTOUHBIH COCAN bILHK). ,

[Tomrun  Xewwneposeic, xgjacce Ilaykoofpasmsie. [laycooOpasHeic —
HApazUTEL 9eI0OBEKA ¥ 1(ePEHOCTHKY HEDeK (MOHHELX 3800, 1BaAHIH (uecoToTHBIH H
TaeHHBIM KIemH). Slnosareie mayxoobpasziiie (CKOPIAOHSI, MayKu: TapaHTyl K

fapaxkypT).

[Toprunr Tpaxelinouelmamue, Kiace |Tacexomere (otpsasl  C1pekossl,
JeCrkOKpELIEIC, YenyekpulILIC, Ilepeno19aTOKPEINEIC, JBYKDGLIEIE,
TTonyauecTKOKpEIEIC, B, buioxm). Hacekomple — 112pasuThl YeNOBEKA U

repcHOCHMKY 3a0oneBaHHH (Bm, OJOXW, KIONBI, CISMHM, KOMApBl, MOCKHTBI,
MYXI, 0BOZA). Saosirsie HacCKOMELS (OCI, ITISIIEL, IIMEJH, MepLl n).

Tun Moamocks: o6mas  xapaxrepwernka., Kmaccer  [ycisopdaTeIc
(Ges3yGka, TICPNOBHIA, YCTPHIA, MHUIWS), hBpIOXOHOTHE (IpyAOBHK, KaTYIIKa,
BHIIOIPATEAS YIHTKE, CHA3eHE), | ONOBOHOTHE (OULMEHOT, KaTbMap, KAPAKH LA,
BPIOXOHOTHE — IPOMENCY TOYHBIS X03ACBA COCANLILIMKOB.

Tun Xopmopele: o0mas xupaxTepHeTHka. [loaTuir Becuepemble, KIace
JlaHIeTHIKY. '

[Tontun Yepennsic ([lozsonoqImE).

Hauoiace Peibsl, k1ace Xpsiieshie peIosl (0Tpambl Akyis! i CKATH).

Krace Kocrusic peiber, nojuarace Jonacteneprle (orpsigel Kucrenepsie
JlsosxopImaliye), — moikmacc  Jlygerepsie  (OTPAAE! OceTpoobpasHele,
Jococeobpasgste,  CeunmeofpasHere,  Kapioobpazsere, Tpecxoobpaznbie,
KamGanoobpasuste, OxyneoGpasurle, Yrpeclpasmee). KocTHEIE pLIOBT  —
IPOMEKY TOTHEIS X0354€BA. COCH. BIMIKOB (KOMauni 1 KATARCKHH COCATBIAKM) U
IIEPOKOLO JIeHTeNE. SANOBHTHIE W ONACHEIS DPHIOH (mrmobprox — peiba Qyry,
MYPEHEL, IWPaHbH, CKATEL, aKYIIbi).




Kinace 3emuosojmbie  (Amdqubew): orpgisl  XpocTaThle  (TPHTOH,
canamaiyipa), BecxeocTbie (MArymKa, xabd), besHOTHE (deppara). HHOBHTEHE
3CMHOBO,TIHbIE (JLITYIIKY, JKadni, canaMaHIpEL).

Knace Tpecmpikaromuecy (PenTamum): 0Tpansl HerryAgareie (}II.LLepI/IT[BT
amen), Yepenaxu, Kpokodmisl, Hckorraemere IpeCMBIKAIOUAECs. STMOBHUTEIE 3MeU
(ra)ioKa, aci, IIHTOMOPIHAK, 2¢a, xobpa, TI0p34a), OMACHDIE IPEeCMBIKAIOIHECH
(KpOKOJIVTEL, YIABEL). '

Knace TITvmrsn Becxusessre (oTpsnsl Ctpaycoobpaseble, HanmyolGpasHere,

Kazyapobpasrble, Kusuodpasunie), Kunesble (0rpsmt TTurreEHOOCpA3HEIE,
Kypoobpasiiuie, ['yceodpasunie, Hatmoobpasmne, Konubpuobdpazuuie,
TTomyracobpasme, Cosoobpazunie, Coxonoobpasubie, Kypasncobpaszsbie,
BopoGruroobpasHee).
: Kiacc MiexonuTaronuie (38epi): TOAKIACCH ()mwupoxonnmc
i Shnexanymue (exuana, yrkopoc), Cymuarkie (KeHIypy, Koama u. p.),
[InanedTapansle {oTpann HacekoMOosIHEIE, PyKOKPEINELIE, I'puizyHs,
3afineobpasiele, JacTonorue, Kurcoobpauisie, [TapHOKONLITIIHLE,
HenapHokom,raeie, X00QTHELE, Xumaee, [lpumaryr). MISKOIHTAOIMe —
X035CBA MAPA3MTOE TEI0BCKa

PeroMenaycmas JurepaTypa

1. Komcraptaaor B.M.,babdenxo B.I.,Kyumenko B.C. Yuebuuk 7 xiace,
K uBoTHEIE, nof pejl. KorcTanTHHOBA B.M, ®TOC, Bromorus (JlwHES
L losomapesa MLH. u yip.) 7-¢ B3z, mepepab, s BeHTaHa- I'pad, 2019, ¢.288.

2. Tlaceuwwk B.B., Kavenckuit A A., [sewos I'.I".; nox pepaknpeit [Taceunyxa
B.B. .Kaacc 8, Cepes: brnonorus. . JuHRS KAZHA. AL aroMEsL. V318 TenbCTBO!
Ipocsemerme, 2021 T, ¢.256.

3. Kamemexmit AA., Kpmxeynos E.A., [lacewmuxk B.B. buonoras. Obmag
euoyorus. 10-11 xmace. M.: Jlpoga, 2015.,¢.368.

HonosuurelibHAS JIHTEPATYPa

OBILAS BUOJIOTHS (mon pea. A.O.PysuMckoro). Yuebiik 111 10-11 xmaccos
¢ YTy IeHHbIM M3y deHreM Guonoruy. M. IIpocBerennue,

BUOJIOTUA, YEJIOBEK (mon pea. A.Clbaryca). Yuebuuk mus 9 xjacca
06IIe00Pa3OBaTENLEbIX YIEDHEIX 3aBe/IeLIAH. M. IIpoceemenue.

BUOJTOT S, KMBOTLIRIE (mox peir. B, Llyvtoro 1 ap.). Yuebuoe nocobue
n1a 7-8 kiaccos ofmeabpaszonarensisrs yapexnennii. M. [Ipoceemenne. 2000 r,



300TOCMY. FECIIO3BOHOUHDLIE (28T, B.J. donbmux, M.A. Kosnos).
MuoToypOBHCBBIA y7eOHHK 114 7 xracca cpemHel 1KOMB], TAMLASHE ¥ JHICCR.
CI16. Cuen,. Jiur.

100J0OrMS.  TIO3BOMOYHEBIE  (aBT. ‘B.P. Jonepumx, M.A. Koamos).
Mu01'0ypOBHEBLIN yyebruic upt 8 Kidcca cpemHeii MIKONBL, TMMHASHA H JIMUCEB,
CII6. Cuem. ,JaT.

bLAOIJIOT AL SPHlldI('HOIIEILMPTBCI{m CJIOBAPL., M. Poocmfm{aﬂ- )
SHTWKIOTIS IS,

Tetinop 4., I'pun H., CrayT Y. bronorus. B 3 1. M.: Mup, 2012,

Kammuosa [.C., Masapxana T.B., Bopommza I.A. // BI'D 2014. buonorys.
THIORbIE |ecTOBbIE samarms, // M.: Sxzamerr, 20 14

CTpYKTYPa 3K3aMEHANHOHHBIX GHIIeY0B I KPHTEPHI OUECHKH
OTBCTUB HA BONPOLHI

UIeTHI 4TS YCTHOH (POPMBI BCTYMHTEIBHOL0 HCIBITAISI cozeprKal 10
4 ponmpoca: 2 Io oBmICH OMONOTHH, 1 110 agaTomi H (I3MONOTHM H 1 1O
GHONIOTUM JKUBOTHLIX, OakTepu#dl U BMPYCOB. OTseT Ha KaxABH BOIPOC
OLICHMBAE I'Cs VAKCUMATSHOM BeIMIHHON 25 OaJJIoB. 32 KaXIyIC ourHOKy B OTBETE
OMCHKA cH¥KacTced tra 1-5 fannos B 3aBHCHMOCTH OF snaupMocty onvadky. Kpove
JoTO, ONENWBACTCA MOIHOTA OTBETa — OLEHKA CHWKASTCS 38 OTCYTCTBUE
00sI3aTCHBHON HHPOPMANNHA MO BOIPOCY © yaéToM 00nEMa M 3IHATIMOCTH
oTCcy reTByIoIeH pHGOpMaUns (OTCY ICTBHC OTBeTa HITH OTRET HC HA BOIPOC
oreHypaeTes BesHIHHOHA 0 Ganos). 1jocne oll€HKK OTBCTOB lid KX IBIHE BOIIpOC
IPOUBBOTMTCS CyMMHPOBalIe faNIOR MO KAXKAOMY BOIPpOCY ¢ IIONMYHUCHNCM
UTOrOBOW OLICHKH MCXOLA 13 vaxcHManbuoi 100 Gawios.

TIPMEPDI BILIETOB IIPOULITLIX JIET:
B-905 '
1. CEH Y ETO POJIb B BMOCHHTIISE
2. ABMOTUYECKHWT DKOJIOIMIECKHE QAKTOPBL
3. OPTAHDLI CIIYXA VI PABHOBRECHA
4. IKTACC KOCTHBIE PHIBBI

B-906

1. MUATOXOHIPYM

2. TOKASATETLCTBA OBOJIOIIMN

3. KPOBL, JIMM®A, TKAHEBA ST KUAKOCTD
4. TVIT MOUIITIOCKH



Tlpy NMpoBeXeHAN NHCTAHNHONIION0 IK3AMCHA CIPYKTYPa TeCTORLIX
‘391aHBH COCTOMT M3 TPEX TacTCH. Yacrt, 1 comepxat 10 3aTaHME ,IMSEOIIMK
MHOKECTBEHHEN BEIGOp (170 2 GaiUia 3a BoTpoc), 9actTs 2-10 salaEAHd Ha
[PABAABHYIO TOCHETOBATENBILOCTE HPOLECCOD KITH cobprruii{ 1o 5 6amnos 3a
NP4RAITEHBLT OTBeT) A 9acThk 3 -103ananuil Ha COOTBETCTBHC (mo 3 Ganra za
paBWIHHBIA 0TBET) . Beero MakCHMaJILHAL CyMMa -100 Gamos.

TPIIMLPHI TECTOB 11POHDIBIX JIET:

1. BeibepyuTe W3 CIIUCKa TPABHUILIFIE OTBCTEL.

Kakue QYHKIUY B K16)'Ke BRIIONHAE! Ao

) gBIAETCH MECTOM JMOKAIM3AIIHH XPOMOCOM;

2) ofecHeusBasT MATPUTHLIE IPOLCCCHL B KileIKe;

3) ofccreunBaer OKMCIEHNUEe OpraHigecKue BelTecTBa 10 HeOPTdTHIeCKHX;
4) obecrcudraeT (OCTYIIIECHNE BEUISCTB B KIICTKY;

5) y4acTBYET B LIOATOTOBUTEILIIOM ITATIS 9HEProoOMEHA,

2. Y¢TaHOBHTE MpaBHIbHYIO TTOCTIENOBATEIBHOCTS IPOLIECCOB (hoTOCHHTESA.
1) oronns BOAEL M 0OPA3OBaHME KUCIIOPOXA,

2) mOIOIIEHAC KBAHTOR CBETA BIKTPOIIAMHE XNOpoHNA.

3) huKcanys YIICKHCIOrO 1333,

4) mpeoOpu30BAHKEC COTHEY HOM YHCPTHH B DUEPI HIO ATO.

5) HCHONB30BAHUE SHCPTHH A'LD g5 CHHTE3a TIOKO3EL.

Oreet: 24135. '

3. VCoTaHOBUTE COOTBETCTBHC MEKY 1 IPOLISCCAMHE, TIPOUCXOASIIIMYA BO BPEM:L
OoNeHnn Knerke ¥ cocabamy ee gencrus. K KasK) (O [HO3UIIHN, TAHHOW B
nepBom cTo:151e, roAbepwe COOTBETCTRYIONY ) TTOSHIHIO K3 BIOPOTO crondua:



(l)bﬂ,epa.llbﬂoe roCYZIapCTRENoe GIOIKETHOE 0BPa3OBaTENbHOE
YUPEIKIESHUE BBICIEro 00pa3oBanns _
«IEPBLI CAHKT-IIETEPBYPI'CKHAN I'OCYTAPCTBEHHBIA MEI[PI]]IIHCI{M ’j
YHUBEPCUTET UMEHU AKATEMHWKA J.IL. ITABJOBA» :
MMWHHBCTEPCTBA 3/IPABOOXPAHEHUSI POCCHICKOM (I)EI[EPA]_IHI/I
(@I'BOY BOTICTIOIMY v, M. H TTasnosa Myunsapasa Poccum) '
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KpuTepuii OLeHKH YCTHOI0 0TBETA [10 GHOIOTHH HA BCTYNHTOHBION HCHbITaliHH B
HCHBTMY um. U.IL.IlaBaoBa Mnﬂz,zxpasa Pocenu

Dx3aMeHAMOHHBIM Ouier JUIsl YCTHOTO SK3aMeHa 110 OHOJOTMM BKIIOYaeT 4
BOIIPOCa TEOPETUUECKOTO XapaKkTepa: 2 BoIpoca 1o obelt buonoruy, 1 BOTIPOC 11O
aHaromMud, | Bompoc no 3oomoruy, OTBeT Ha KaXIbIH BOIPOC ONEHMBACTCH B

uHTepBane oT 25 1o 0 6annos. [IpHu BEICTABIEHUH OLEHOK 38 paboTy B IEIOM, 63J'IJ'IBI e

cymMMupytores. MakcrManbHas olelka — 100 6aos.

25 ©GannoB: _oTeer Ha | BOIPOC IONHBINM, JOCHYECKH BbICTPOSHHBIN,

apryMeHTHpOBaHHmﬁ MIOKa3aHO TyOOKOE 3HAHWE W MOHMMAHKE HE TOJIBKO
OUOJIOTHUECKHX TIOHATUN U TEOPUH, HO K BHYTPUTIPEIMETHBIX U MEKIPE/IMETHBIX
CBsI3ei; HHTETPATUBHBINA TOX0MA K 00BSICHEHNIO SIBIeHHH, OTCYTCTBYIOT HEJOUETH
B H3/IOKEHWY Marepuana u B othopmiernd padoTer. CoOmroneHsl TpGGOBaHH}I
eJTMHOTO OpHOrpapHIecKoro PeiUMa. »

24 Oamna: OTBET MOJHBIH, JIOTWYECKH BBICTPOCHHBIH, apryMEHTHPOBAHHEBIN,
TOKa3aHO [NIyGOKOe 3HAHME M HOHMMAHHE He TONGKO OMONOTMYECKUX NOHATHH ¥
Teopuif, HO U BHYTPUTPETMETHBIX M MEIKIPEAMETHBIX CBsI3ell; MHTerpaTUBHBIH
moaxoj K o0wsicHeHUIO gBjeHull, [IpucyTcrByeT MaTo3HAUUMOE 3aMEYAHME K .
H3I0KEHUIO MaTepraa. : '

23 Gamiga: _OTBET [OJIHBIM, JOTHYECKH BbICTPOCHHBIH, APTYMEHTHPOBAHHEIN,

nokazaHe riay0OoKoe 3HAHWE U MOHUMAHUE He TONBKO OHOJIOTMYECKHX NOHATUN H
TEOpUi, HO ‘W BHYTPHIPEAMETHBLIX ¥ MEXITPSAMETHBIX CBS3eH; WHTCTPATUBHBIN
NOAXOA K OUBACHEHHIO sABICHMA. BO3MOXHO Hanuuue OJHOH HECYLICCTBCHHOH E
onmbxu. CoboeHsl TpeGOBaHuA eINHOTO OPHOrPaPpHISCKOTO PEKEMA. .

22 Gajrra: OTBeT TIOAHBLM, TOTMUECKH BEICTPOCHHBIN, apIyMEHTHPOBAHHbIH, T0Ka3aHO
r1yOoKOe 3HaHWe W NMOHHUMaHUE He TOJNBKO OMONTOTHYECKUX TIOHATHH 4 TEOPHH, HO U
BHYTPHIDCAMCTHbIX W MEXIPeAMETHBIX CBS3eHd; MHTeIPATUBHBIA - TTOAXOA. K
o0BsICHeHMIO aBaenui. BosmoxHo Hanmune 2- nenouéros. CoOnoaeHEl TpGGOBaHHH :
eAHUHOro opQorpadraeckoro pekuma.




21 Gasl: 0TBET MOJHBIN, TOTHYeCKU BBICTPOSHHEIH, apryMEHTUPOBAHHbIH, TIOKA3aH0
r1y6oKoe 3HAHWE ¥ OHMMaHKe He TOIbKO GHONOrnIecKuX NOHATHI 1 TeOpHH, HO H
BHYTPUIIPEIMETHBIX ¥ MEXIIPEIMETHBIX C CBsI3ed; WHTErPaTHBHBIN IOXOZ K
OODbSICHEHUIO SBICHUN. BO3MOXHO HANMYHE 3-X HEJOYETOB (HECYIIECTBEHHBIX
OIIHO0K).

20 6amIoB: OTBET TIOJHBIA, [OTMYECKU BEICTPOCHHBIN, apryMEHTHPOBAHHBIH,

OKa2aHO TIy6OKOe 3HAHHME ¥ MOHMMAHUE He TOJNBKO OMONOrHYecKyx NOHATHN #

Teopull, HO W BHYTPUIPESAMETHBIX H MEXKIPEIMETHBIX CBA3CH; MHTETPATUBHBIN
HOIXON K OOBACHEHMIO sBTeHuH. Bo3MoykHo Hammuue 4-5 HenoudTos (He 6omee 5).

19 6ammoB: OTBET [OJHBIH, JIOTHYECKW BBICTPOSHHBIH, apryMeHTUPOBAHHEIM,
NOKA3aH0 NIyBOKoe 3HAHIE W MOHUMAHHe OUONOTHYECKHX IOHATHH U Teopuil. He
DOC/EIKUBAESTCS. 3HAHWE BHYTPHOPEAMETHBIX cBase#. B03MOKHO HapylIIeHHE:
JTOTHKY [fOCTPOSHHS OTBETA, HaIHIHe HECKONbKUX HECYIIeCTBCHHBIX HEJOIETOB.

18 GaI0B: OTBET MOJHBIH, apryMeHTHpoBaHHbIA. ITokasano sHanuie U NOHAMAHHE
BHONOTMUECKHK TIOHSTHH B Teopuil. Bo3MOXKHO HApPYIICHHE JIOTHKM IIOCTPOCHHS
OTBETa, HAJHYHe HECKONbKAX HECYIeCTBEHHBIX HENOUETOB WM OUMOOK B
OMONIOrNgeCcKUX TePMUHAX.

17 GamioB: OTBET MMOJMHBIN, HO HEAOCTATOUHO apTYMEHTHPOBAHHEIN, C HAPYIIEHHEM
noruxy. LIoKazaHo 3HAHHEe OWOIOTUMECKHX MOHATHE M Teopuil. BO3MOXHO
Haau'ye 5-6 HeCyIeCTBeHHBIX OIIUOOK. '

16 Gannos: OTBeT MOJHBHL, HO HENOCTATOYHO AapryMEeHTUPOBAHHBIA, C
HapylieHueM JIoTuKH. [IokasaHo 3HaHHE U TTOHUMAHHE 6UOJIOTHIECKIX TTOHATHH,
TeopHil, He [POCIEKUBAIOTCS BHYIPHIPEIMETHEIE CBI3H. Bo3MoxxHO HaAIM4He
HECKONBKITX HeTOuSToR. BO3MOXKHO Hamuuue | GUONOTMYEeCKOH OIVOKH, €Ciid B.
OTBETaX Ha [PYrMe BOIPOCHL IPOCIEKHBAGTCA BIIALCHHE COOTBETCTBYIOLIMH
YMEHUSIMU.

15 -14 Ganos: OTBET HEJOCTATOYHO TIONHBIN (HE TMPUBCLCHEI BCE IOJOXCHUA
oblelf XapaKTeprWCTHKM THIA, KIacca XHBOTHBIX, HE H3IOKEHEl BCE byHKIMH
CHCTEMBI OPraHOB, HET BCEX MOJOKEHMH Kako#-r1ubo Teopud H T.71.). BO3MOXHO
HATHUNE HECKONBKUX CyILecTReHHEX (1-2) ommboK MIlE HECKOJIBKAX HEeH04ETOB
(no He Gostee 10). :

13-12 6amnoB: OTBET HEIOCTATOUHO MONHLIA (HE HNPMBENEHEl BCE MONOKEHUA .
obieil XapakKTEepUCTHKY THIIA, KIAcca KMBOTHBIX, HE M30KEHBL BCe (DYHKITUU
CHCTeMBl OPTraHOB, HET BCEX IOJIOMKEHWH Kakoi-nubo TEOpHH W T.J.). BO3MOKHO
HaTMUAe HECKOMBKUX CyLIecTBeHHEIX (2-3) ommnbox wi Sonee 2-X HeOUETOB

11-10 6ayitoB: 3amaHyie BLUTOAMEHO MEHEe YeM Ha ITQJOBUHY. NPHW 5TOM AaHBL. .
OCHOBHEIE TIOHSTHSA 4 onpejenenis. JonycTuMO HapylIeHHE JIOTAKH OTBETA. He
IpVBEIEHBI BCE MOIOKEHU KaKol-nnbo Teopun, o0Imas XapakTepUCTHKa THIIA WK
KIacca SKUBOTHLIX H3JIOKEHA He ITOMHOCTHIO, NOIYINCHB! CYIIECTBCHHEBIC 3-4
OTIHO K.

0-8 OGayioB: 3@JaHye BBIUIOJIHEHO MCHEC YeM Ha II0JIOBUHY, HO HIPH 3TOM HdHBL
OCHOBHLIE TIOHATUS U OIPCACICHUA. ZLOHYH_IGHO HapylIcHHEC JIOTHKKM OTBETA.




TlonyIeHs! cylecTBexnble 3-4 omubku 1 Goee 2 HeOUCTOB.

7-6 Ga/IOB: OTBET COMEPIKUT TOJNBLKO HEKOTODBIE CBeIeHHS MO BOIpOCY OHIeTa,
NOMYIIEHE 4 CyIlecTBeHHble OHONOrMueckye OLWOKH, JaHa HeBepHAs TPAKTOBKA
GHOAOrTIeCKIX TTOHATHH. '

5. 4 Ganma: OTBET COMSPKUT TOABLKO HEKOTOpHIE, HE CBA3ZAHHEIE MEXAy COOOH,
cBeleHUsT 110 BOIIPOCY OHMJeTa, HOMYINEHHl CyLIECTBEHHbIE OHOJOTHISCKHE
oLHOKH, JaHa HEBEpHAS TPAKTOBKA OHOIOTHYECKHX TTOHATHH.

3.2 Gamga: OTBET COAEPKHT OTPLIBOUHbBIC CBEACHHSA IO BOTpOCY Ounera, HE
npuBeeHbl TpeGyeMble OLPe/IeNieHNs, AaHa HeBepHAS TPAKTOBKA OHUOTOTHUECKUK
MOHATHH, JOMYLIEHBI rPyOble OHOMOrAIecKue omwmbxy. B Bompoce 1o reHETHKE HE
IpABEEHbl CXEMEI CKPeIUBAHMH, HEBEDHO - HATMCAHLI TEHOTUIIBI pomvTene H
[IOTOMCTBA, TAMETHI U T.J.

1 Gast: OTBET He COOTBETCTBYET BONPOCY 13 GurteTa.

0 6a/UTOB: K OTBETY [1a BONPOC a0UTYPHUEHT HE MPUCTYNAIL

Tlpe/ceaaTelb IPeJMETHON KOMUCCHH TIO
OHONOrKH,
3aBeyrolas Kaheapoi MeIuLFHCKOH
OUOJOTHY M TeHCTHKHA
JIOIIEHT, K.0.H.

M.A. Kopskererckast

COI'TACOBAHO:
[Tpopexrop 1o yuebuol pabore,

mpoeccop, JM.H. A . SIpemeHko
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KpuTepuy ONeHABAHUI yCTHOIO coGecenopansl 1o dnonorui
HA BCTYNHTENIbHBIX HK3AMeHax -

g TICIIBI MY nmend qKageMIKa W.IL.YIaBnoBa B 2025r.

CoBecenoatine 10 010A0rYH Ha BCTYITATENBHbIX IK3aMEHax 2024 ropa
[IPOBOAMTCS [0 4 ponpocan 3K3aMCHAIHOH 1oro OwueTa DK3aMeHAHOHHDIH
GurieT I YCTHOTO 2K3aMEeHa TO GrONOrKY BRIIKOUAET 4 BOTpOCa TEOPETHYECKOTO
xapakTepa: 2 BOIPOCa [0 ob el Guonory, 1 BOMpOca 1o AHATOMWHA, 1 BOTIPOC IO
soonoriu. OTBET Ha KAy el BOTIPOC OlleHUBaeTCs B uyTepsase OT 25 100
GanioB. [1py BEICTABICHIN oTIeHOK 3a paboTy B LCTIOM, 6asibl CyMMUPYROTCA.

MakcyMasibHas OEHKa —~ 100 6amnios.

_3_&1;’.@_&1@1@_i.._Bpnpoc o Gro/orHy KACTIH WAH TEHCTARE

Kpurepun OilCHUBARHH BOnpoca 1o HUONOrMY KAeTKH H Ba IJ‘IBI:
| J
'-Iemﬂme

a (Dammecmx OLU]AGOK, CEg3AHHBIX C TOHNMAMEM 5 |
530npma HeT _

- J{onymeHs! (ba}c 1‘w10u<m 0111&«101\14 HpMBGJLUIHG K

. HEenpaBrIbHOMY HOHUMAHKMIO BONPOSA (aeT oTBETA HA .0
L BOHPOL) ? :
6 ';1 2pMUHON nor chcwlx 0111}1001\ B OTBETE HET L5
Jlommyuieno He Gostee TPEX 0111?{60& B ononomt{ecmx 3.0
TepMAHAX
- mo,»i{elme OTBETA Ha BOTIPOC XAPAKTEPH3YETCA s 2
: :

‘CMBICTIOBOM ue%ﬁm rmo n nomxow !



ManosieHne OTBETA Ha BOTIPOC HEJIOTHYHO H 3-0 |
gnenoc 1640831 (,‘H;HO :
v [lamsl HPIBUNLHBIC c])op\mmposm onpeueneﬁuﬁ, 5
; ;oasoBBIx nonmpm u ononochmm 3aKOHOB |
s - PO et R SRRt e ometem _.,__~_l
Jauel Henpamnbﬁb[e (GOPMYIVPOBKH onpeneneHaH, 0 '
%6a303mx H()H}ITHH u 6mo,iorwxcc}<mx 3KOHOB
R T [P S o
: Enonm HHECKHX oumom HET 5
: ,I]\ S - - __ Rl
,B,onyu (eHBL 6140J101 uHeCKUe 0um61\14 (om&a anga 60.1[66) - 3-0
‘Wa}ccm«aﬂbuoe KOJIKHIECTEO 6a.ﬂﬂos 25 !
_____ 3aaanue 2. Boupoc 00 HBONICUMN WIN OKONOTHE
Kpurepay oleBHRANHA BOIPOCA §1O 110 DBOABI HIIH Bannmi
.. —
IROAOTHN |
a. <Daf<’m*~jecmx OMHOOK, CBA3AHHBIX ¢ HOHUMAHHCM 5
: i |
;BOIlpOC& net = :
JonyuieHbl (bcu\m yeckie oLmOKY, IPUBEAIINE K |
HEIpaBUAbHOMY ITOHMMAHKIO BOIMpoca (HeT OTBeTa Ha 0
“BOITPOC) ': ‘.
; e v e e S T e — e s e e et i el e g e e =]
: i, i ;
61 epMHHonomtwcmx omaoox B OTBE re Her -5
: e e vt e e e o s .,__.__,._..._-_.é:..w._.m,..._m_._i
JlonyuieHo e ponee TpEX oum6o& B 61/TOJ]OFW-XSLK14X 3.0
TePMUHAX |
B i-’I/Isnomem/le OTBeTa Ha BOI‘I‘pOC X’ipamepn 3yeTCH 5
:;cmwmosom LENLHOCT TBIO H 10T m«m
Visnoxenive OTBETA 1A Bonpoc HEAOTWIHO A 3.0
Henoure,zosd I EJTbHO :
1+ Jlausl 1IpaBAgbHbLE {pop\fnnﬂposrcn oupeﬂcne;mn 5 |
50’130%0\ nomx’mm a 6140101“;{*1@0}\1& 3AKOHOB i
Jlanes mnpasmm,mﬁe (bopmy,mpomm OHpGJleJTGHHf:I, 0
;6&3013;:9( noumum 17 6nouom HECKHUX 3AKOHOB. j
n ':Buouo; UHECIIX OIUHOOI{ ReT L5
5 l{onymeﬁbi 6MOHOI‘W—18LKH€ oum( KA (o,zma U 601166) - 3-0 ¢
- T L e e e e e T T _ —_— e - i
‘MaxenmMaanHoe KOMIMYECTBO 0aIoB .25



BaHaHHe 3 Bonpoc oo 300J10FHH

e [ .
f'Kpﬁ repun ouemmaimﬂ BOﬂpoca 1o 300J10THH bannst
a 5(Dah rrueckyX omnOoK, CBA3aIIHBIX C TOHMMAHAEM 5
"BO I.'E'pOCEl, HCT '
ﬂ,onymeﬁm (bdmwrec,1<ue o1MO KK, NpPUBEALINE K
 HENPaBHIBHOMY [TOHWMAHUIO BOIPOCE (ner oTBETA Ha 0
: BOHpOC) 5
o 1 ep MPAHOS fomt[ecmx OHJVfOOK B OTBeIL HeT Z 5
;;Lm}ymuuo e Gonee TpEX owrboK B OHONOTHHECKIX i 3.0
TepMHHAX. |
B Msnoncc:}mc OTBeTA LA Bonpoc xapaiciepmye rest 5
: ;LMblcnOBow LEMBHOCTLIO M wmxon
MznoxeHye oTBETA Ha BONPOC HEJOIHMHTHO U 3.0 |
5 Hmocﬂmoswren BHO : :
- Jlaus npaBmeume q)opmynnposxﬁ orpeieieHuH, 5
;6a30m:1x nonmmr " 61/10 TOTHHECKHX. 3KOHOB :
Jansl l-fCTipaBHJTBILBIG (popM\f IAPOBKA OTIpeaeNeH H, 0
,oa305mx nommm u omouormecmx 32KOHOB
a bnoJfochoxm OLLMGOI\ HeT 5
ZLouvmeHbl ou OTIOTHHECKHE oumo KH (o;zﬂa I 60J‘I€6) 3-0
MM\CHVIaJibhOe kwmqecmo 6@.]1%!3 25
Sanaﬁue 4 Bonpoc o auaTomuu YenoBeKa

i€pm epuit ozxexmmﬂuﬂ BOMpOCa 1O AHATOMUH 4eI0BEKA EELHIIBI

‘a ?@axcmqecr{nx OLTUOOK, CBAZAHMHBIX ¢ TOHUMAHUEM 5
: BOIIpOLa HeT :

JonyieH b (])aKTHL‘{LChHe OTHOKH, TIPHBEAIINE K
“HerpaBiaLAOMY HOHUMAHHIO BOLPOCa (xeT OTBEA HA 0
EBOHpOk) ?

T epMMHOJlorwaumx oumooa B OTBETE HET 5
G e — [ — et e
- Jonyiuero Ae foiaee TPEX oruOOK B 6Hon0rmqeu<ux L 0
I3~ i
TePMUHAX
B V3nokeune 0TBETA HA BOTIPOC XapaKTepusyeTes 5
 CMBIC/IOBOI LIEALHOCTHIO W JIOTUKOH 5



Mznoxxenre 0TBETA HA BOIPOC HEJIOrHYHO 2.0
H@HOCJ’EGJLLOB&TLJ‘L&HO :

T ]Lmbi npapuUbHbIC (Jpopmyﬂupomm orpencnenHui,

M.A.

6’1303513\ nom{fmw o5 om}nomqecmx 331{0}103 )
,LLaH Bl HeIIdeMHI;HbIC Q)opM)mpomm onpenenenma 0
;oaeosbxx HOHS[TMM W OVLO“IOFI/ME:LM/D\ 3a1\0}103 :
0 bwmorwuumx 0um601\ HET 5
ﬂonyuxem bl ouommqeumu omuom (O;KHa Wi oonee) 3-0
Mdicumanmme }\OJIH‘{CC"E BO 6d 0B 25
ITpencenarens TpeqMeTHON KOMUCCHY
110 6MONOrUHn
3aB. Kadeapon Meau Iy HCKOM
fUOAOTHY U MeHEeTHKU / KopxeHeBCKast
N
/
/

COTJTACOBAHO:
Tlpopexrop 0 yueGHoM padore,

/
1.M.H., TIpodeccop /’HpeMeHKo AL
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IlporpaMMa BTy IHTEMBIbIX HCULITAHMIA 10 0#0JIOTHH I HOCTYIAKIIIX B
rocyaapcTBeHHOc GHAKCTHOE 00Pa30BATEABHOE YHPeIRACHHE
Meppoiii Cankr-IlerepGyprexuii rocyjapeTseHHbii MEIIIUHCKIN YHUBEPCHTET
nvenu axagemuxa WL IlaBaosa
Muuucrepersa 3apasooxpanenns Poccuiickoi ®enepanun
B 2025 rony.

OBILAST BUOJIOTHA

Ocnoppl HHTOTOTHH,

BuoNOTHs - Hayka O KHBOH ipupoae. Brnax Guonormu B (OpMUPOBAHUE COBPEMEHHOH
HAyuHOl KapTHHbL MEpa ¥ OOIIeH KyIbTyphl TUHOCTH. 3HaueHue OMONIOTHUCCKOW HAyKU Anis
CETBCKOIO XO3HHCTRE, IPOMBILITTCHHOCTH, MEJTIHHBL, OXPalEl TPUPOZEL MeToab! OFONOrHH.
VPOBHY OPTaHA3alIHH JKHBOFO. MOTECKYIAPHbIHA, KNETOYHEIN, OpraHU3MEHHLIA, TOIYITITUOKHO-
BITOBOI, BKOCHCTEMABIA, Guocdepisiii. CBOHCTBA XKUBRIX CHCTEM! 0COOEHHOCTH XUMHYECKOTO
cocrasa, OOMEH BCIECTB 4  JHEPr¥H, OTKPEITOCTB, POCT,  CAMOBOCIIPOU3BEACHUC,
HACNEACTBCHHOCTE M H3MENYMBOCTb, DPA3fpaXKuMOCTh, CAMOPETYJIMHA; HX IPOABICHHC ¥
"KMBOTHBIX, PACTEHIH, TPHOOB B DaKTCpUH

Kaeroygas 1eOpHs: HCTOPUS ¥ COBPEMEHHOE COCTOAHHC,

XUMHUECKIH COCTAB KICTKM: XMMMUYECKWEe SIeMeHTBl (YIJIepoA, BOAOPON, d30T,
xuciopon, pochop, cepa) HEOPTaHHYCCKHE i OPTaHHIECKUe BEINeCTha.

Heopraduyueckue MOJIEKYIBl B KIeTke (OMOTCHHBI® XMUMHYSCKHE SNEMEHTBL yITIEPOL, -
BOJOPO}, 830T, KHCIOPO, hocdop, cepa; Ad, KHCIOPOX, YINEKUCHBIH Ia3, aMMHaK; KOHB! KA,
HATPYIA, KBS, X510pa, Gocdoproll 1 yroikHoH KHCJIOT), UX (PYHKIIHH.

Jlunpnel (IpocThble — JKUPET U BOCKY, CIIOXHBIE — pochomumEIp U CTAKOTHIHALI,
KOJIECTEPHH U CTEPOMTHBIE OPMOHBL, JKMPOPACTBROPUMBIC BUTAMHFHLI): CTPOCHHUC U OCHOBHDIC
GroToTHYECKHE (DYHKIHYU (CTPYKTYPHAS, dHEPreTHHecKas, peryLiTopras, 3aIacaoIas).

Vrieroisl (MOHOCAXapHEIR: pib03d, Ae30KCcUpUud03d, [IFOKO33, (GpyYKTO3a, TaaKTo3a;’
MHCAXAPHAbL MaTbT03a, Caxapo3a, NaKTo3a; HOTHCAXAPUALL AMATI038, aMIIONCKTHE, ITTHKOTCH;
NENmoNo3d, XWTHIL): CTPOEHHE U OCHOBHBIC OHONOTHYECKAE (QYHKIME (sHepreTHdecKas,
3aIATHAL, 3AMNaCaA0IAs).

Beaki: cTpoerne (aMEHOKUCITOTDL, SN THAHAS CBSI3E), YPOBHY OpraHi3anin (mepBUYHAL,
BTOpWYHAg, TPETHHHAY M UETBEPTHUUAS CTPYKTYpL)) ¥ OCHOBHBIC fronoruyeckrue HyKIHA
(KaTaIAWyecKas, TPAHCIIOPTHAd, DCIENTOPHAs, CTPYKIypHas, pPeryldTopHad, 3auliTHAL,
3anacamllad).

DepMeHTbL. UX POilb B KIIETKE,

Hygnengossie  ruenotel (JIHK u PHK): cipoeHue (mE30KCHPUOOHYKACOTHIBL d
prGonyKncoTH s, (pochomuddupHas CBS3L, MEKMONCKYIPHEIE H  BHYTPUMOICKYIBIPHAIC
ROAOPOMHBIE CBI3M), CHHTE3 (PEIUMKALMS W TPAHCKPUIIHS) ¥ OHOIOTHYSCKHE (GyHKIUY
(xpadernue TCHEIHYECKOH HHpOpMAaLKMU; YIacTHe u-PHK, p-PHK u 1-PHK B Guocuurese
GenKoB).

TIpOKAPAOTHYECKHE W IYKAPUQTHUYECKHE KIETKH: CPaBHUTETIBHBIH aHAIU3 CTPOCHHSA
(TEOBEPXHOCTHEIH AHIIAPAT, LHTOTLIA3MA, TeHeTHUECKH MarepHa) u CocoOk! AENIEHAA.




[ [oREpXHOCTHBLH ATIAPAT KISIKH: CTPOeHUE (IIasMaTyyecKas MeMOpana, TIHKOKAHKC)
¥ OCHOBHBIC (YHKIIMH (M30IHPYIOLIAs, TPAHCIOPTHAS, PELENTOPHAS, KOHTAKTHAS).

Oprasou/ibl JBIIKCHIA: JTOKHOHOKKY (ICEBNOTOAUM), PECHUYUKH, JKIYTHKH, - CTPOCHHE U
(yHKIHN,

[uTOmsiasMa: THAIOMNA3MA W OPFaHOKABL DHIOMIA3MaTHYeckas ceTh: MeMOpaHHOe
CTpoekHe W OcHOBHBEIC (yHKIWM (pacmpenencsue OenKkoB, CHHTE3 JHUIHAOB A XONCCTEPHHA,
CHHTE3 TIOJOBBIX FOPMOHOB, 06pa30BaHue [MIHOKO3BI IPH PACIIIEHHH ITHKOIeHa).

Komnueke Tonbipk: MeMOpagHOE CTPOCHUE ¢ OCHOBHBIE (YHKLHHA (PacipeIeleHHe.
Genkos, nocTymupmmx u3z OI1C; cuHTe3 CHENH(UYECKHX TONMCAXAPUAOB, YHACTHE B
dOopMUPOBAHUM TAZOCOM).

JInsocoMbl: crpocHHe (MeMOpana, THAPOIMTHIECKHE (EPMEHTHI) H OCHOBHEIE (GyHKLAN
(paclieneHue ICIETOMHBIX  MOJeKyl — YuaCrde BO BHYTPHKAETOUHON pereHepalul,
PACTITELIEHHE BHEKITCTOUHBIX MONEKYTT — BLLYIPYKIECTOHHOE THILEBAPCHHC AMMYHHASA 3alHTa).

MHTOXOHAPHH: Crpoerue (HapyxHas MeMmOpaHa, BHyTpeH s memOpaHa ¢ BRIPOCTAMHE,
marpuke, pubocomsl, Konenesas wolekyna HHK ¢ reHaMH) ¥ OCHOBHAd (QYHKIWA -
KWCAOPOJHBIA  ATAN  HUEPTeTHYECKOT0 OOMEHA! IPOMEXKYTO4HAsS CTAaAMs, UHII Kpebea,
OKUCIIUTENRIOE (HOCHOPHINPOBAHNC. '

[lnacTumel; CrpoeHue (HapyKuas ¥ BHYTpeHHAS MeMOpaibl, CTPOMA, THIAKOUIEL
pubocombr, kombuesas monekyna JIHK ¢ resamu), Bue! (mefikoInacTbl, XPOMOILIACTEL U
XIOPOINIACTE) U (PYHKIHHK: 3aracaromas (TCHKONAACTRI), NPUBICKAlOmas (XPOMOMIACTEL),
hoTOCHHTEIHYECKas! (XTOPOILIACTDI). '

doTocuuTes y pacTeEmii (cBeroBas ¥ TeMHOBas (aspli BO3OYNIEHHC H IePEeHoC
STCKTPOHOB, (OTONU3 BOABI M €r0 3HAUCHUS, CO3MAUHE TPAAUEHTa [IPOTOHOB U CHHTES AT,
BKJTFOUElINe BOLOPOAA M YITIEKUCIOTO rasa B CHHTE3 YTIEBOIOR); (AKTOPBL, BIMAIOMHC HA
HHTEHCHBHOCTL (POTOCHHTC3A.

PuSocomsl: crpoeurie (p-PHK n  puGocomaneuble Oenku, Manad X GosbIOast
cyOLEeNMHVIBL), NOKaAM3alusa (CHANOIIasMa, memGpanst OIIC n  spepHoff  000IOUKIL,
MUTOXOHADHH, TNACTI/IB) U GYHKLUA — yaaciue B CHuTe3e OCNKOB.

TeneTuueckwii KO W €ro _ CBOMCTBA:  TPUIUNICTHOCTD,  HENPEPHIBHOCTD,
HENEPEKPhIBASMOCTL, BEIPOIKACHHOCTS (H30BITOMHOCTE), crenu(pUIHOCTS, YHHBEPCATBHOCTS.

KiieTounsif TEUTp M LEHTPHOAM: CTPOSHWE KIETOTHOro HEeRTpa (IeHrpocoMa U
mentpocdepa) u ero QpyBKuMn (CHHTE3 MAKpOTpyGouek B WHTEp(ase, GOpMUPOBANHE NOMIOCOB
1 MEKPOTPYOOUEK BEPETEHE TETCHIUS).

Slapo: crpoerue ( jpyxvemOpanias snepHas o0onodka ¢ TIOpamid, KapHOIIA3MA -
AJICPHBIE COK, TEHETHUECKUH Marepral (XpOMOCOMEL). XpOMOCOMEI, HX CTpOeHHE (IHHCHHEIe
monexynsl JJHK B kommutexce ¢ Gerxamu) B K1acCHbuKanis (pazMep, NONICKEHUE IEHTPOMEPET;
| gyroCOMBL W TONOBBIE XPOMOCOMEI), KAPHOTHI YEIOBEKa. QyHKIHE  qI(pa: XpaHeHue
reHeTHYEeCKO AH(OPMALINH, BOCTIPOM3BENCHUE I'€HCTHYICCKOH nudopmanpn (cunTes JHK),
IepBolif 3TAIl Peanu3alliy TeHeTHUECKOH nHpopMatuK (cuuTtes PHK).

Peakiiy MaTpuduoro cuyresa: pemntukawus (cunres JHK), TpasCKpPUILE {cunHTE3
PHK), Tpancasiwis (CHHTC3 IONKTENTHIOB). :

[en ® ero pomb B GuocuuTese - norok unopmamum B xierxe: JHK +
TPAHCKPUIHIHOHHbIE Qe — TPAHCKPUILIHIA — u-PHK, p-PHK + prbocoMansuble Oenxu, T-
PHK, TpaHcIsIRORMbIE OEiKy — TPAHCIIIMSL,

JHereTHUeCKHil ODMeH B KASTKe, DeCKHCIOpoAubli (anaspolHLIE) 3Tail — TIMKONIW3
(pochopUnUpOBaHKE TTIOKO3bl M LPOXYKTOB €€ PACIHISTUICHUS, CHHTE3 AT® B mpomecce
neochOpUWINpoBALIsT  [IPOMCKYTOUHBIX — HPOAYKTOB  ITHKOIM3a  C obpazoBaHUeM
MUPOBKHOTPANHON KHCIAOTHI). DBpoxenue, €ro BuObl (MOJOUHOKHCIOE, yKCYCHOKACHOL,

CLHPTOBOE) M  3HAUCHUE B FIPOMBIIIICHHOCTH.,  KuCmopogHsH (aspolHBIH) oTarn:
MPOMEIKYTOUMas cTaausT (OKHCINTENLHOS nekap6OKCHAUPOBAHKE THPOBHHOTPANHON KHCIIOTE
(0OpazoBadue AKTHBUPOBAHHOK YKCYCHOH KHCJIOTH  —  aleTHI-KopepMeHTa A,

BOCCTAHOBNEUARIX HepeHocurkoB BoygopoAa - HAJ[*H; n yriexucnoro raza), mukn Kpebea



(OKMCAUTENBHOE NeKApOOKCUIUPOBAHUE W ASIHAPOTCIAPOBAHUE MPOMEKYTOUHBIX TPOAYKTOE
[WKTTA ¢ 0Gpa3oBaRUEM BOCCTAHOBNEHHBIX NEPEHOCHHKOE BOJOPOAA U YITICKHCIIOTO 134, CHHTES
MoaekyTsl AT®) 1 oxucauTensHoe POCHOPLINPOBAHHC (paciueIuieHHe aTOMOB BOJIOPOAA Ha
HpOTOLLI ¥ 3NEKTPOHBI, CO37aHME FPaAJNCHTa NPOTOHOB B XOAE TEPEHOCA SNEKTPOHOB,
JCTIONb30BaHME ero dHeprun Il cuBTe3a ATO, UCIoNb30BaHKE KUCIOPOIA KaK KOHCUHOTO
AKIICLTOPA DIEKTPOHOB U 00PA30BaHHE BOJPI). '

Jlelenne KIeTKH: TPOCToe OUHapHOe MAeieHue TIPOKAPHOT, MHUTO3, MeHO3, aMBT0o3 —
CpaBIUTensHEIH 0030p. '

MuTtos: dhaspl (uarepdasa, npodasa, meTadasa, aHadasa, Teno(asa), HX XapaKTepUCcTHKa
(ymeoenne NHK, crppanusarvs XpoMOCOM, paspyHICHUC simeproit 060n0uKy, (popMupoBanLe
BepeTCHA AeNeliks, B3aMMONEHCTBAE LEHTPOMED XPOMOCOM ¢ HATSIMI BEPETCHA, PACIIONONEIIC
BCEX XPOMOCOM B 3KBATOPUATHHON ITOCKOCTH BEPETEHA, PACKOAICHNE CECTPHHUCKIX XpoMaTUI
KaOKHOH XPOMOCOMBI K PAsHBIM ITOIOCAM, NECTHPAIN3alust XpOMOCOM, PaspPyLICHAC BEpeTeHa
fenenrs, QOpMMpOBanME BYX SAEp WTyTeM 00pa3oBaHus SACPHBIX 000oTOueK, MAENEHHS
[UTONMA3MEL) I OMOIOTHYECKOE 3HAUCHHE (COXPAHEHHE YACTa XPOMOCOM M TCHOTHIE KIETOK,
CIIOCO6  PAasMHOKEHWs OIHOKIETOUHBIX 3YKApHOT. crtoco6  00pa30BaHud MHOTOITIETOYHBIX .
CIPYKTYD U OPIaHW3MOB). '

PasMuoiKenie 4 ORTOreHe3 (MHAHBMAYAIbHOC PA3BHTHE) OPraHU3MOB.

[100BOC ¥ DeCcno:i0e pU3MHOIKEHKC, TOSOBOH LIpONEecC (KOHBIOTALMA Y uiryy30puit),
pAsMHOYKEHHEC C OIJIOAOTBOPEHHEM Ha OCHOBE Meiio3a, LHOJO0BOE pasMHOKeHde ©Oe3
OILIONOTBOpenUst (TMApTEeHOIeHe3 Y IepeHOHUATOKPELILIX), LipocToe OHHAPHOE JEmeHue
(GakTepun), MHUTO3 (OHHOKNETOTHBIE 3YKApUOTEI), [OYKOBAHUE (TpoROKH), CIOPOBOC
pazMHOenve  (PACTeHHS,  CHOPOBKKH), — BETETATHBHOC — pasMHOMEHHC pacTeHui
(BHAON3MEHEHHBIMY TIO0eIaMH — KODHEBHIIEM, KIyOHSIMHE, yCamu; CTEBREM - depEeHKAMW,
KOPHAMH) W JKMBOTHLIX {pparMeHTalns y depreil, onHOANIEBEIE OHU3NEIIBT).

Meitos: cTamuu (EHTepdA3a, NEPBOE ¥ BTOPOE JIENSHNS), (passl (mpodaza 1, meradaza 1,
anadaza 1, enodaza 1, mpodasa 11, meragasa I1, anadasza 1, Tenodasa [1), 71X XapaKTepucTUKa.
Cremmduka npodazsl v aHadasel 11€PBOTO  JIENCHUA (koHBIHOrAUS ¥ PacXOKACHHE
FOMONOTMUHLIX XPOMOCOM, [IPHBOJSIIHE K OOPA3SOBAHMIO TAMJIOHIHBIX KIIETOK), OTCYTCTBHE
cauresa JTJHK nepes BIOPEIM JeIeHUEM, BTOPOS OCIEHAS KAK MATOTHICCKOC (pacxoXaAeHHe B
anagase [1 CECTPHHCKHX XpOMATHJ C COXPaHCHHEM HHCIa XPOMOCOM). DBHONOTHISCKOE
sHaueHwe Meroza (00pasoBaHue IATNOWAHRX NPOAYKTOB JCNCHHAS — CIOP ¥ MOJOBBIX KICTOK,
KOMOUUATHBHAS H3IMEHIMBOCTE B PE3YIBTATE PACXOKICHU B IEPBOM JETEHAM FOMOJIOTHHHEIX
U HErOMOAOLHYHLIX XPOMOCOM, KPOCCHILIOBEPE). _

Cayerorenes: pasBHTHE W CTpocHMEe TraMmeT  (TOJIOBBIX KIMETOK) Y IKUBOTHBIX:
Pa3MHOMEHHME, POCT, Co3penanne (MeHos) ¥ GOPMMPOBAHWE IaMCT. Ornuuksg QOreHesa u
ClIepMATOTCHE3A: pasMep AMIEKIETOK U CIIePMATO30UI0B, IereHepanus TpCx POLYKIOD Melo3a
5 oorerese. CTpoeHue SHIEKISTOK (a4po, OONBIIOH 06beM IMTOILIA3MEL, OOONOUKM) H
CHEPMaTO30MA0B (TOMOBKA C SAPOM M HEGOMBLIHM 00BeMOM TWTOIUIA3MEL, LIefKa C
MITOXOHAPUSMH U LEHTPHOISIMH, XBOCT, O0pA3OBaHIBIH ASBATHIO nepu(epHIeCKAMH [apaMu
MUKPOTPYBOUEK M Tapoii  LEHTPAIBHBIX MHKpOTPyOOUek). Paspurde MHONOBRIX KISTOK
LBETKOBLIX pacTenuit (06pasoBane TAlUONAHLX CIOD TEYTEM Meli03a, JercHepalms TPex
MpoAYKTOR MeHoza, (OPMUPOBAHME MBUILIEBOrO 3€pHA ITYTEM MHUTO30B, (popMmupoBaAe
COUEPIKUMOTO  3aPOALIIEBOIO MeKa - AHLUCKISTKH C KIeTKAMH-CITYTHHKAMIL, KIIETOK-
AHTHTIONOB, AAIIOUAHON LEHTPanLHOH KieTKH,

PasBATHE 3aPOAbIITA JKMBOTHEIX: OIAOMOTBOPEHHS, 00pa30Banne MUINIOHTHON 3HTOTSI,
apobnenue 3uroTH, oOpazosaHHe  OmACTYIE (OIHOCIORHOrO  3apOMibillid), ~TacTPYIEI
(MHOTOC/IOAHOTO  3aposkITIa), (POpMHPOBALHE 3UPOJIBULCBRIX  THCTKOB (oKTO-, D3HTO- H
ME30JEPMDI) B XOLE TACTPYNALMK, THCTOICHE3 1 OPTailofeHes (o6pasopanc TKAHCH M OPrafos).
[TocTamOPHOHANEHOE PasBUIMe JKUBOTHBIX: IPAMOE - Ges Mmeramopgosa (iipeBpaileHus) H
HEIPsMOE - ¢ METAMOP(O30M (HEMONHbLIM M IONHBM npeepaigernem). OIIONOTBOPEHHE Y




[BETKOBRIX pacleHuil (nBOHHOE ONJIOLOTBOPCHUC, raMeToUT ¥ CnopoduT), NapTCHOrEHEs
(pazeuTue 6e3 OTLIONOTBOPCHUSA).

OcHOBB! M¢HCTHKH,

FeeTHKa - HAYKA O HACTEJCTBEHHOCTY W M3MCHYMBOCTH OPTAHMSMOB. Oc¢HOBHBIE
METOALT TeHCTHKA, I MEPHAONOTHYECKHUH alanus.

Moio- ¥ AHTUOpWIHOE CKpemuBanug (ayIocoMHOE ¥ CLEIACHHO® C [IOJTOM
ac/e0BAHNE, HCCLETINEHHOE B CLCTUICHHOL HaC/eN0BaHYE), aHANU3UPYIOIIee CKPEILHBAHHIC,

Jaxonsl Menfensi (3aKOHBL  ayTOCOMHOrO HACNeNOBANYS): IIEPBBIA 3aKOH — 3AKOH
enuEO0GPa3Ns TEHOTATIA U (PEHOTHIA rEGpPUIOB NEPBOTO IOKoAeH s (TTOTHOe TOMUHUPOBAINT,
HETONIOE TOMUHAPOBAHHAE, KOTOMIHAPOBAHHE); BTOPOM 3aKOH - 3aKOH PACIIIUICHHS THOpHIOB
BTOPOTO ITOKOJICHHS [0 IEHOTHILY (IAA:2Aa:laa) u QenoTHIy (rioniHOe M HEIIONHOE
NOMUHUPOBAHUE, KOLOMHUIMPOBAHKE); TPETUH 3aKOH — SaKOH HE3aBHCUMOr0 KOMOUHUPOBAHUL
[IpU3HAKOB y THOPU/IOB BTOPOr0 TOKOICHNA [9A-B-:3A-bb:3aaB-:1aabb = (3A-:1a2)x(3B-:1bb)].

[TyToiorHyeckye OCHOBBI  3aKOHOB Meunens (IpapUiIo  UHCTOTHEl TaMeT» -
3aKOHOMEPHOC 110BEEHIE TOMOJIOIIYHLIX XPOMOCOM B IIEPEOM [eTeHUN Melfo3a, HE3ABUCHMOE
HOBENCHUE [IETOMONOIHUYHLIX XPOMOCOM B II€PBOM  AGICHUIH melio3a) M CTATHCTHUECKHH
xapaktep (BEpOATHOCTHOCTD ruGeny TpexX TPOIYKTOB MeH03a B OOTCHE3C, KOMOMHUPOBAHNA .
HeroMOJIOTHIHBLX XPOMOCOM B MEHO38 U OTINOAOTBOPCHUS).

"eHeTHKA N0JIa (Ha IpAMEPS M/IEKOMATAIONIHX).

CreruieHuoe ¢ _TIONOM HACNETORAHUE: NTOAOBBE XPOMOCOMEI (X u Y), HaCIeLOBAHUE
FeHOB, PaClONIOMEHHEIX TOALKO B X-XpOMOCOME, POITb [EHOB, JTOKATU3OBAHHBIX TOILKO B Y-
XpOMOCOME, JUTA OTIPENICACHAS 10114,

ClieniegHoe HACISNOBAHKE ¥ KPOCCHHETOBEP (onprrel T.Moprana Ha Apo3ohune).

XpoMOCOMHAS Te0pus HACTEACTBEHHOCTH: POITH OIIBITOB I .Memyens (3axoHsI Menjiens)
p  T.MopraHa (CueTieHHOE ¢C TIOIOM HAacCLOBaHKE, CICTLICHHOE HACIeXOBABUE 1
KPOCCHHIOBEP) M OCHOBHBIE FIOJNIOKCHHUA TCOPHL (noxanuzalgd TEHOB B XPOMOCOMAX, WX
MuileiHoe pacToNioAKeH e, HACTOTa KPOCCUIIOBEpA KaK Mepd PacCTOAHUS MEXAY reHamu).
[TuTonnasMaTHIecKoe HacIeHOBaIINe (MHTOXOHMPUAIEHOE A ILIACTHTHOE).

DeHOTHI | TeHOTUL: BEHOTUIT (COBOKYTHOCTh NPH3HAKOE AAHHOTO oprafuszma), FeHOTHII
( COBOKYLUHOCTH wiNCAeH ICHOB  IAHHOIO OpraEu3Ma), amienu (PasgudHpie CTPYKTYPHBIC
COCTOSHMS QHOIO TeHa), IOMO- M TETEPO3UTOThI (LOCHTENH JBYX OIUHAKOBBIX M IBYX PasHbIX
amreeli Teda), B3AMMOICHCTBUS AJUICNeH OLHOro reia (nmoJHOS JOMMHHAPOBAHKE, HETIONHOS
JOMUHRPOBAHKE, KOZOMWHMPOBAHWE) W PA3HBIX I[CHOB (OTMreHHE  KOHTPOAL  OIHOTO
Ipr3HaKE).

Teno TN Kak (eI0CTHAY CHCTEMA! B3aHMOISHCTBAE aiesiei OJIHOro U pasHeIX FEHOB.

3MeUINBOCTD — CBOMCIBO JKABLIX CHCTEM CYLIRCTBOBAThL B PAasiUTTHBIX CTPYKTYPHO-
(OVHEKIUOHAIBHBIX COCTOSHMAAX, €€ cmaccubukamus: _regoruripaeckas (KOMOWHATYBHAL HA
OCHOBE NOBEICHHAS XPOMOCOM B MeH03e., KPOCCHHIOBEDA ¥ OMIOAOTBODEHMA, MYTAIHOHHA),
MOIHDHKALMOHIA, OHTOreHETHICCKAs (AMUreROMHEAs ). - U POAL B 9BOIOTIHH.

MeroTUII U BHEHIHSs cpeda: MOAU(QUKALWH Kak U3MEHCHUA denotHNa IO BAUIHUEM
daxropos BHeImeH Ccpensl, MX oGpaTHMOCTE ¥ HEHACHeNyeMOCThb, HOpMa DEaKiiH (ee
SABFCUMOCTL ~ OT  TEHOTHI@),  CTATACTUYECKHE — 3AKOHOMEPHOCTH Moau(uKaTMOHHOH
F3MEHYMRBOCTH (BAPUALIMOLHEAN KPHUBas 1 €€ napaMeTpsl).

My 1aluy — KAUECTBEIHEIE MM KONMICCTBCHIBIC HIMCHEHIT reHeTHURCKOTO MAaTEpHala:
reHHble (M3MEHGHWS CTPYKTYDHI IeHa - 3aMEHBL BCTABKH M BLIMAIEHUS HYKICOTHAOB),
XPOMOCOMHBIE  (M3MEHEHUS CIPYKIYPbL XPOMOCOM: menenyy, NyIIdKal(in, WHBEPCHH U
TPAHCIOKALAH), PeHOMHBLE (MIMEHEBHA THC/@ XPOMOCOM, KparHple ¥ HEKPATHRIE TAIIOUTHOMY
naBbopy XpOMOCOM); fAepHble (B JTHK xpomocoM #71pa) H HMHTOTIa3MATAHECKHS (s JHK
MUTOXOH/IpUl W IITACTUA); ayTOCOMHBIC (B 4yTOCOMAX) M CUCILICHIBIC C TIOAOM (B mOAOBHIX
XPOMOCOMAX); MOMUHAUTHBIE 1 PCLECCHBHBLC (mposBiSTOLIHECs W HE TPOABLIIOLIACCS B
FOTEPO3MrOTUOM COCTOSNHUUE); COMETHYCCKHE (B cOMATAYECKHUX KIETKaX) U TCHEPATUBHRIC (=




HOJOBBIX  KNETKAX), CIOOHTAHHBIC (CaMONPOU3BONBHLIE) H HHAYUMPOBAHHLIC (BEI3BAHHEIE
BHEITHUMH BO3ACHCTBUAME), [OCIEICTRUS MyTammi Ut Genotuira. MyTarens! (buzmueckue,
XUMUUECKUE) W TOCTEACTBHS 3arPH3HEHUS OKPYXAIOMEH CPelBl (nOBBIIIEHHE YACTOTEL
MYTaLyi).

[eneTUKa ¥ MCAUITHHA/

Meronel  reHeTHKM _uenopexda. (COOSHHOCTH UENOBCKa KaK 00BEKTa TEeHeTHKH
(IUTOLOBHIOCTD, TCHEANOTHICCKIMH METON (METOA POZOCTOBHLIX), IO CHUMBONAKA (MYKCKOH 4
JKEHCKUH 1071, CYNpPYTH, OPAThs M CECTPLI, ONHOAHIEBBIC I pa3nOSHLIEBbIe OIM3HEIIBL, HOCUTENH
H3y4aeMoro IpU3HaKa) W BO3MOKHOCTH (oTipejeNieHye HACTIEACTBEHHOTO XapakTepa MPU3HaKa,
er0 NOMUHAHTHOCTE WM PEEeCCHBHOCTB; ayTOCOMHOCTh HIM CLCIUICHHOCTS © N0IOM).
Bru3HEernoBs METOA: MCXaHHU3MBI obpaszoBaHns OJHOANUEBEIX U PasHOAULEBEIX GIU3HELOB
(MOHO3HUTOTHYECKHH U HOJE3HCOTHEECKHIL), CPABHEHNUE CTENEHN H3MEHYHBOCTH OHOSHIICBEIX H
pazHOSiLeRbIX OnU3HELOB AT OUPCAC/ICHAS OTHOCUTENILHOH pONH TeHOTUNA B PasBHTHU
npusHaxa, MOISKyIAPLO-TCLETHUECKII METON:  anajlis W3MEHUMBOCTH M e IPHYHH Ha
MOTICKYIAPHOM YPOBHE (BbUBICHHC M3MCHCHHS KOHLCHTPALIH OIMpeNeeHHEIX MeTabOoIATOB,
OSBIICHMS HOBBIX METAOONUIOB, U3MCHEHNA CTPYKTYPbl H. QYBKIME ONPOICNSHHBIX §eJIKOB,
WAMELIeHHS TIOCACHORATENBHOCT HYKACOTHAOB ONPEACHCHHBIX reuos). LIMTOreHETHYECKUH
MEJIOJ: aHANKM3 YMCTa M MOPQONOIHH XPOMOCOM. CpasurTensHO-TeHETHYECKU T METOA: aHAIH3
MOTIEKY/ISPHO-F€HETUICCKOTO  KOHIPONs  TIPUSHAKOB Y JKUBOTHBLIX 114 OCHOBE 3aK0H&
FOMOJIOIMUECKUX PAROE HACISACTEEHHOH H3MEHUMBOCTH H./.Basuiiosa.

HacnencrBeHuble  OONE3HM  Kak  XPOHHHUCCKHE nedRGEKINONHBIE  3a00NCBaHAL
SE3LIBACMBIE M3MEHEHHSMH I'€HOTHNA. [ eHHble OONC3HHU: ‘uX TpUYEHLI (TEHHBIE MYTAllAHh);
XpOMOCOMHBIE GONE3HN: HX TIPAYKHBI (XPOMOCOMHBIE ¥ TEHOMHEEIE My TALHH).

OCHOBBI CEIEKLUH.

ITogaTue 0 LOPOUE MUBOTHLIX K COpre pacrenuii. VI3MeHIHBOCTh U €€ PONB B CCICKLHN.
MeToasl CeNeXLyH: JOMEeCTHKALHS (ONOMAaITHUBAHME), rU6pUAN3ALIs, HHIYKIWS MYTaluH,
HCKYCCTBEITHLIH 0TOOD, Pa3BELEHHE.

Ceaexus pacleRuil: CAMOOIBUICHEE, BETCTATHBLOS PasMHONCHHS, reTePO3NC, OTIANCHHAL
rulpuau3aius, TONTHILIIOHANA, MACCORBIH oTOOp. Hampasierus CENeKIUH pacTeHuit, Poib
MOMUGPKALUHIOHIION U3MEHIHBOCTH. . .
Cejexuys KWBOTHEIX; OlEHKA [POM3BOAWTENeH IO TCHOTHILY, GIIH3KOPOACTBEHHEIE
CKPCILEBAHMS,  MCKIOPO/HEIE  CKDSIUBAHMA,  TETCPOSHC, oTraNeHHas  THOPHAM3ALMS,
WHMBARYaTbHbIH 0100p. ' '
BUOTEXHOTOTHS KX ©€ OCHOBHbIE HANpaBICHUSA: KYJBIHBHPOBAHUC MHKPOOPraHM3MOB,
COMATHUECKUX KIETOK ¥ TKaHeHd; ieTouHnas HEKeHepust — rubpuausanis COMaTHIECKUX
KIeTOK, TPAHCTLIAHTALHS OILTOOTBOPEHHLIX SHISKNETOK, TpaHCIITAHTAIILS SAED COMATHISCKUX
KAGTOK 8 SHLEKTeTK (KIOHUPOBAINE), PereHepailds i BeTETATHBHOE PA3MHOKCIHE PaCTEHHIH;
rerHas HHIKSHCPUS — NEPCHOC TEHOB (TPAHCTCHHBIC OPTaHA3MEL, TeHOTCPAITHS). '

QCcHOBLI 3BOTIOLIHOHIIOTO YYEHUS.

HcTopHs 3BOMIOMHFIOHHOTO YUCIHS, K. Jumueit, YX.-B.JlJamapk # ¥X POk B pasBHTUN
Hayky, OCHOBHLIE MONOXCHAA TEOPUH U, Jlapeuua, ee 3HAYEHHE. Pe3yNbTaTel SBOJIIONMM:
BOIHUKHOBEHWE IPHCTIOCOONEHMH, BHI000pa3oBanue, —YCIOKHCHHE OpraHu3alue, - HUX
MCXAHMAMB  (TSHOTUIHTUECKAs — M3MEHUABOCTH, — H30OIAIMA K CCTECTBEHHLIT  0TOO0D).
OTHOCHTENLHOCTE IPHCOOCOO IEHUHE TPH H3MEHEHASX BHOTIHHAX YCIIOBUH.

By 1 ero kpurepuu: Mop(o-aHaTOMAYCCKIH (CXOHCTBO-paz/Miue BHETUHEX IIPU3HAKOB
K BHYTPEHHCTO CTPOCHUS), GHoxuMuUdeckull (CXOACTBO-pasidiune NEepBUH4HOH CTPYKTYDBI
Genxos u JTHK, ocobennoctel Merabonysma), 3TONOTHYECKUH (CXOACTRO-PAsNUIHe MMOBCACHNA,
pomoTas  Opauxoe),  IKOJOTHdecKkuH  (CXOACTBO-PA3/IHHUE 3aHUMAEMOTO  apeana  H
SKOIOTHUECKOMN HUILY — KOMILIEKCa B3l ¢ APyTUMM BUUAMH 1 hakTopamMu BHENIHCH Cpelisl),
FCHETHYECKHH (CKPeInyiBagMOC Th-HeCKPELIHBACMOCTD, [LIOZOBHATOCTE-CTEPIIBHOCTE IIOTOMKOB),
- UX IOCTOMCTBA U HenocTarku. Heo0X0muMOoCTh HCIOTR308aHA KOMIIIeKca KpHTEPHEB.




ToxazaTebersa  MAKPO3BOMIOLUHAN:  TaKCOROMITICCKHC (chcreMardKa OPTAHU3MOB),
NATeoToAoTHYecK e  (MCKOIAEMBIC — OPTaHU3MbL,  [HEPCXOMHLIC (OpMBI), CPaBHUTENBHO-
agaroMuueckyde (FOMOJOTMSI U aHATOTNs OpranoB), SMOPHONOTHUYECKHE (OHTOreHE3 H
(puiorenes, GuoreweTuueckuii  sakom  [exiens-Mronaepa, — pyAMMCHTSL, ATABH3MBL),
Guoreorpaduueckue (CPaBHEHHC PACTHTRALIIOTO H JKIBOTHOTO MHPOB PA3HBEIX TeOrpaduIcCKuX
30H), '

[Tyt ¥ _HanpabIeHHA MaKPO3BOJIOMNIL! apomMoph o3l (MOPHO-PUIHOTOrHUECKHH
nporpecc,  NOBRIIEHMS  OOILETO  YPOBHA OpraHu3ali¥u), —UAVOagalTaluy ("acTHEIC
mpucnocofnerns) n oflWas JercHepanus (ympoileHue OpraHd3alldH), HX COOTHOWCHHS B
MAKPO3IBOMIONHY; GHONOrMYSCKHH MPOrpece B perpece, ux KpuTepuy (M3MHEHAS 4MCTCHHOCTH
ocobelf, BelTNUMHEEL apeaia, CTEICHH BUA0BOT0 pasHooOpasus).

OcroBuble apoMOpdO3Bl B 3BOJIONHMU ! doTocHHTE3, XEMOCHHTE3 H a’pobHOCTh
(raymapcTBO IIpOKapuOTHL); BHYTPUKICTOUHBIC MeMGpanHEle OpPraHOUALL, ANCPHAT 000n0MKa,
pepeTeHe JENCHMs W LONOBOH  1pOHece (HAaADapcTBO JYKAPHOTEL); MHOTOKJIETOYHOCTE
(KOJIOHKATBHDBIE JKABOTHBIC W pacTesns); /ABYXCNOHHOCT, KHMIIEMHAS MONOCTE 4 HEPBHASL
cucTema (tir KHMeqHOLOIOCTHBIE), TPEXCNOHHOCTE, [anad MYCKyaTypa, TTOJOBBIE KENE3bl,
ppieuTenbHas cuctema (Tun Llnockue uepBH); IEPBUYHAS TIONOCTH TEd M 3aIHAA KHIIKa (TUn
Kpyrasle 4epBu); BIOPMYHAi HONOCTE TEJA, KPOBCHOCHAS M JIBIXATEBHAA CHCTEMBI (THL
KonpuaThle 4epBM); HApyKHBH XUTHHOBLIA CKENET, NOHepeYHOIoT0caTas MyCKynarypa H
CYCTABYATHE KOUCUHOCTH (Tin YTEeHNCTOHOTHE), MAPYIKHbIH pPOTOBOH CKEJIEeT U MaHTHA (T
MONTFOCKT); BHYTPEHHUH OCEBON CKENET K HEpBUAT Tpy6Ka (Tun X0op/IoBbie).

BoO3HUKHOBCHUE JKU3HYM HA 3EMIE: ONPeISIeHUe XUSHHU KiK (hopMbI CYIIeCTBOBARMS
Opralyyuecko MaTepHH B BUIEC CHCTEM, CMIOCOOHEIX K CAMOCOXPAHCHHMIO, CaMOperyianuy U
CAMOBOCITPOM3BEICHNAS; XUMPHECKHA 9Tall  BOSHUKHOBCHM KU3HA  {poNb  COJIHEUHOrO
u3TyHeHus, TEMIOCPaTYpsl 3eMJTd, rasos i BOARL B BO3SHUKHOBEHHE MAIBIX OPTaHKYECKUX
MOMEKYA U NOTUMEPOB), ROZHUKHOBEHUE npocTedunx OUONOrHYSCKHX CHCTEM (ponb
MYKASHHOBEIX KHCJIOT, OENIKOB, CIONKHBIX THITHO0B 1 YTJIEBOJOB) H KIIETOK.

KpaTkas HCTOpHA Pa3BUTHS OPrapKH4eCcKoro Mupa (Te0OUOXPOHOIOTHAS): Apxei,
TIpotepozoit, ITaneosoit ( KeMOPUECKHH, OPIOBUKCKIH, CHULYPCKIIT, AEBOHCKHI, KapOOHOBBIN 1
nepMcKuil meprosel), Me3030’ (TpUACORBIH, IOPCKUH K Menopoit mepuozsl), Kaitnosol (
(ANCOTCHLEIH, HEOrEHHLIH W alTPOTOTCHILIH [CpUONEL), NEPHOAU3ALMAT BOSHUKHOBCHMS
OCHOBHLIX TPYIIT JKHBBIX OpraHu3MOB (HaALAPCTE, I@PCTR, LI0AHAPCTE, THUIIOB).

®opupl ecTecTBenoro oTfopa: ABKOKYLIAs, yMEHBIIAIONIAA (yBeNI4UBAIONIAs) 9acToTy
OJIHOTO U3 alUleNell W OQHOTO TUIlA TOMO3HIOT; cTabUIH3UPYIOWAs, BEIPaBHIBAIOMAS YACTOTLL
pasHLIX QLIS ¥ DPHBOMIIIAS K BLICOKOM O/E TETEPO3UTOT; TH3PYITUBHAL, TIPHBOAAIIIIATL X
o6pa3opaduio ABYX CyOnony i C BHICOKAMH 4acTOTaTaMi PasHAIX ansieneii {TOMO3UroT) B
KaokION W3 HMX, - WX POJib B 3BOAIOIKY,

Cepetnka ¥ OBONIOLMH,  AMHAMUKA IeHOTHIMYECKOH CIPYKTYPHI TIOILY AL
(A3MEleHKs YACTOT IEHOTHIIOB [TOA neficrareM BAKTOPOB FBONIOLME).38KOH Xapnu-Batinbepra.
DAEMEHTAPHBIE SBOMIOLMOHHLE (AKTOPHL @ MYTalHOMHOE FaBlieHKe, €CTeCTBEHHLIH OTOOP,
MErpaiis, Apeiid) TCHOB, 3pQCKT POAOHAHAIBHUKA, BOIHbL SKHSHH, U30TALY).

AHIPOTIOTEHE3 (NPOHCXONKACHNE B IBOTFOUUL yegoBeKa), [ION0XKEHNE COBPEMEHHOTO
GeloBeKa B CHCTeMe JKHBOTHOO Mupa (LI0UapcTEo MHOTOKISTOYHEIC, TUIL XopIoBbIe, IOATHULL
Uepemnnble, Kiace MIICKOMUTAFOLIHC, OTPAL ITpuMaThl, CeMEHCTBO YenosexooOpasHele, pol
Fliomu, Bua UYelOBEK pasyMHLI). JlBmacyme CHIBI AHTPOIOTEHEe3a! OHONIOIHYECKHE
(MU3MEHTMBOCTD, H30IAUMS, MHIPaIid, MyTauud, ecTecTBeHHLI 0TOOpP) 4 COIMABHEIC
(o6iiecTseHub 00pas JKU3HH, TPYAOBAT U peucsai ESTeNbliOCTh). DTallbl aHTPONIOTOHE3A:
OPUOTIUTEKHE, TAPAHTPOTbE (TIPEAUTIONA ) - @BCTPAIOUUTEKHA, APXAHTPOTILT (mpepueiiiige MIONH),
A eAHTPOTEL (JIPEBHUE JIOAK). HEQAH TPOLLL! (MCKOTIAGMEIE ¥ IKHBYIINE JIHOAM COBPEMEHHOTO
TUIA), - BX XapakTeprucryka. HeroBeqeCKne packl (nerpouHas, MOHTOIOWILAL, EBPOTIOUITIAN),
WX (IPOUCXOMKASHHE H SAMHCTBO (110 KPUTEPUSM BUIA).




OcHOBBI 3KOIOTHNA,

OKONOTMYECKHE ~ CHCTEMBL, KX  KiacCHQWKAlsl:  Hamskocuctema  (Gmocdepa),
METasKOCHCTEMB! (1uNbl GUOMOB — KOHTHHEHTHL M OKEaHBI), MaKpOSKOCUCTEMBL (DHOMBI —
TYCTRIHA, CTEND, TYHIPA ¥ T.IL., MOPE, 03€po, peKka W T.IL), HAN0IKOCUCTeMEBI (GHOTEOSHO3EL:
pOLUA, NYT, fIPYA U T.IL), MAKPOIKOCHCTEMb! (MUKPOOHOreOUEHO3BI: MypaBeitHHK, Nellh, JyKa U
T.IL), KoMuoHeurnl (GumoTmveckue u aCHOTHUECKUE), BUIOBAS M IIPOCTPAHCTBEHHAsA
XapaKTepHUCTHKA, DHepreTHgeckas XApUKTEPUCTHKA SKOCHCTEM: aBTOTpOdHEIC
(boToCHHTETHYIECKME U XEMOCUHTETHYCCKHE) M reTepoTpodusie. Ilomatne o Guomacce u
TPOIYKTHBHOCTH 9KOCHCTEM. '

Lenn u_cetn nuTagus (Tpodddeckas XapakTEPHCTHKA HKOCHCTEM): OPOAYLUEHTH
(IPOU3BOAMTENHN OPraHWKH — (POTO- H X€MOCHHTETHKH ), KOHCYMEHTE! (TOTPeOHTEMH OPTaHHKH -
PacTHTENBbHOSIHEIE, ILIOTOAIHEIE, BCEHMHLIE), PEAYUESHTH (pa3pylIHTEeIH-MAHEPATH3aTOPEI
MEPTBONA OPI'aHHKH ).

SKOMOrHYECKUEe NUpaMunbl (3HeprrHy, GHOMAaCcCHl, YUCNEHOCTH), KPYTOBOPOT BEIECTB B
IKOCHCTEMAX.

JKOIOrNYecKas XapakTepucTuka Bupa: apead (o0nacTh pPacHpOCTpaHEHWsS o ee
BE/IUUKHA), MIIOTHOCTE (UHMCICHHOCTE Ha €JMHHIY BENHYHNLI apeana), BO3PACTHAS CTPYKTYpa
(ol AOPEnpONYKIUBHON, PEIPOMYKTUBHOH H NOCHEPeNpONYKTHBHOM TPYIIO) H IIOJOBAsd
CIPYKTYPa (COOTHOLICHUE YKCHCKUX M MYXCKUX 0COOeH perpoiyKTurHol rpynnsl). Mzvmenenus
YUCIEHIIOCTH LIONYIALKHNA K CIOCOObI €€ PEryAHPORAHHSL.

Cpepa oOuWTAaHYS M _9KOJOIHYECKasd HE(HA BHJA: COBOKYNHOCTbL BCEX 3KOAOTUYECKUX
(hakTOpoB PKOCUCTEMBI, QEHCTBYIOINMX Ha BHI, COBOKYNHOCTB W XapaxkTep cBs3ell BHia ¢
IKOJOTHUSCKUMHE (PaKTopaMi B 9KOCHCTEME,

AQGUOTUUECKHE BKONOrMYecKHe (PakTophl (CBET, BAAXHOCTE, TeMIlepatypa), #x
KOMILTEKCHOe  jielicTBre.  IIpUHIIMI  DKQIOIMHECKOrO0  ONTHMYMa,  OIPAHUTHBAOIIHE
(MUMHTUPYIOLIUC) PAKTOPHL

buoTtuyeckue sxonoruueckue ¢daxrTopsl. B3amMmocBs3yw monyadnui B 3KocHeTEMAax:

HeWTpalbHble, HErAaTHBHBIE (KOHKYPCHIMS, XHUIIMHHUECTBO, NAPasUTH3M), IIO3UTHBHLIE
(COHOCTOPOHHNE — COKUTENLCTBO, COTPAIIE3HUYECTBO; IBYCTOPOHHNUE — B3aUMOIIQNE3HOCTE), UX
BITMSTHAC HA YHCICHHOCTE TIOTYJISIINA,
AHIpONOreHnpie sKosoryueckue (GaKropbi, UX BAMAHKE HA NPHPOIHEE IKOCHCTEMEL
AHTPONOIKOCHCTEMbBl  (HACENEHHBIC MYHKTHI) W arpO3KOCHCTEMB! (CeNIBbCKOXO03IHCTBEHHBIE
Yrofibdg, NUTOMHUKE, (PepMbi), UX XLPAKTEPUCTHUKH, NPOOIEMEl CaMOpPETy/UIIUM U BHIOBOTO
pasioobpasug., Oxpalia OKpyKaloel cpejbL

Pa3BuTHE W CMEHA 3KOCHCTEM — DSKOJIOTHYECKas CYyKUIecCHd. [IPHUHMHE CYKIECCHH:
Buylpeliue (JHIOreHHas CYKLECCHs, caMOpa3BATHE) M BHEUTHHE (SK30TCHHAA CYKIESCCHS,
JICHCTBHEC MONIHBEIX BHCUIHHX ROZJEHCTBUM): - IPElNCKa3yeMoC1h JHIOISHHOM CYKIECCHU.
Ilepenunas (Ha paHee HEOOMTaeMOM NPOCTPAHCTBE) B BTOPHUHAS (Ha MOCTKATACTPO(hHUECKOM
1POCTPALCTBE) CYKUECCHA. Pasiiosecine (KiIMMaKelbIe) S3KOCHCTEMbL.

buocdepa, ee rpaHmibl ¥ XapakTepUCTHKA KaK Tamnskocucremil. TIorsTHe 0 Hoochepe
(chepe pasyma) Kak KadCTBEHHO HOBOTO COCTOMHES M PasBUTHI Omoc(ephl MO BIITHHEM
nesTensHoCcTH yenoreuecTra (B. M. Bepuanckmit). o

KuBoe BemecTBO M ere (hyHKIUKM (OKHCAMTEABRHO-BOCCTAHOBHTENBHAA, = Ia30Bad,
KOHAEHTPAIMORHAs, Cperoobpasyronas).

KpyroBopoT BELIECTB ¥ NOTOK sHepruw B Ouocdepe: MaKCUMAaNbHAS 38MKIYyTOCLL
MUKIOB KpyrooGopora SHOreUnLxX oleMeH1on (YIJIEpo, BOXOPOM, a30T, KHCIOPoX, dhocdop,
cepa), COTHEYHOE U3TyIeHe KaK TaBHBIH HCTOUHHK dHEpTHr I Omocheptrl, TpauchopMmaryis
conmuedHoi sueprum B Ouocdepe, obecmeueHre KPYroBOpoTa  BEIIECTB  3a  CUET
TPaHCHOPMUPOBAHHON 3HEPTHH, TEIIOBAs 3HEPrUs KaK MOCNEJHES 3BCHO NOTOKA SHEPruu B
duochepe.




YEJOBEK U EFO 3JOPOBBLE

OcHOBHEIE TKAHM, ODLAHEL ¥ CHCTEMBI OpraHOB denopeka. Hefpo-ryMopanbHas
pery:SIs NeATeAbHOCTH OPTanu3Ma. :

HepsHasn cucrema.

| [eTpanbias HepBHAg cucTema — ol 0030p CTpoeHus (ro;ToBHOM MO3T, CHHHHOH .
MO3r) W (PYHKUMA (MHTErpaTHBHAA 1 perynsTopHas). HepsHas TKaHb, €€ CTPOCHHE (HeHpPOHELI U
BCIOMOrATeIbHBIC KiIeTky) ¥ csoMcIBa (B030y1MMOCTb, poBOAUMOCTR). CTpOCHHE HEHPOHOB
(Teme 1 OTPOCTKM), HEPBHBIH HMITYJILC (3neKTpUYECcKas BONHA), €0 MPOBSACHUE IO OTPOCTKAM.
ITepenaya HEPBHBIX MMILYIBCOB Ha NPYTHE KICTKH (criemudruecKye KOHTAKTb) U 6€ 3HAUCHHC
(LPOBEAGHHE MMILYJIBCOB T10 HEPBLBIM LEMAM, PEry/LAiua ASITENBHOCTH HEHpPOHOB U JAPYIHX
K71eT0K). Bo36yikIcH e M TOPMOKEHHE HEHPOHOB, Turst HeffPOHOB: YyBCTBUTENbUBIE (Iepenaya
pHQOPMALHE OT OPraHoB), BCTABOYHBIC (iepeaada MMITYIBLCOB  MEXAY HefipOHaMH) W
MCHOTHUTENbHEIE (EPEAdA IMILYThCOB OPTaHaM).

Tepudepryueckas Heparas cucTeya: CTPOSHHe (COMATHIeCKul 1 ABTOHOMHBI OT/ESIEL)
v Gyakimuy  (MeHpOPeTYNALESL CKCNETHON  MYCKYAarypbl — COMATHYeCKHd —OTHET,
HeHpopery sy BHYTPeHRIX OPraHOB — ABTOHOMHbBIA OTIET).

Crngsoit Mo3r, CTpOeHHe CITHHUOTO MO3Ta: 000TIOUKH, NPOAOLHEIC B5OPO3 B, cepoe U
feoe  BELLECTBO, WX B3aHMHOC PaChOIIOMKCHHC («baboukay), CITMHIIOMO3IOBOH XaHal ¢
KHAKOCTLEO, OTHENb! ([TeHHbIH, 1PY/THOH, TTOACHHYHEIH, KPECTLOBRI, KOTIUMKOBLIA), CErMEHTEI,
CITMHIIOMO3IOBbIE ¥3/bI, KOPETIKH n uepsbl. OYHKIHH CIHHHOTO MO3TA (peditekTopHAs U
MPOBOAHUKOBAL), CHUHHOMO3TOBBIC pedmexcH B X JyTH. Pedrnexropnad JyTa KOICHHOTO
pedmexca. [loBpexieHus CAMHHOLO MO3Td, BX [OCTEICTBUS.  (NapanyyH, HapyLIeHHs
YYBCTBHTEALHOCTH).

[onoBHOM mo3r. CTpoenpde CONOBHOIO = MO3Ta: OQONOUKH, OTASIHBI (zamHuE  MO3I:
TTPOAOITOBATEIA MO3T, MOCT ¥ MOBNEUOK; cpemHyit MO3T; TEPeIHUE MO3I: OPOMEXKYTOTHEA U
xoHeuHpi). OYHKIMA OTLETOB FOJIOBHOTO MO3Ta: CBA3b CO CHIMHHBIM MO3FOM, HEPBHBIE [IEHTPE!
peryisiIiiy [BIXAHWS, [HILEBapeHus, paBoThl CEpieTHO-COCYAUCTOR CHCTEMBL, 3aUIATHBIX
pe(IeKcoB KALULT, YHXAHUA ¥ DBOThI, HAHEPBAUMA A3LIKA, TVIOTKH, TOpTaHY, IMUTOBHIHOH
JKENE3B, KPYMIBIX KPOBEHOCHEIX COCYJOB,BHYTPCHHHUX OPraHOB (TpooNToBaTLId MO3Y); CBS3b
MEKAY TMPONONTOBATHIM H APYTHMU OTHCHAMA MO3ra, JHUEBRIC d CTYXOBBIE HEPBH (MOCT);
[oAJepIKaHye PaBHOBECHS U ITO3LL, KOOPIMHALHS JBIDKEHUH (MO3KEUOK); CBIASE MEXKAY 3aIHIM
M TIEpeTHMM MO3TOM, 3PHTENBUBIC M CIYXOBBIC IISHTPSHI (cpepmmit  MO3T), UCHTPEI
TePMOPEryJIAIIAY, KX, (OTONA H HACLIUCHH!S, THIOTANAMYC 10 TOPMOHE! (TIPOMEXKYTOUHBIH
Mo3r). BompLige TMoyIIapis NepelHero Mosra, ux Kopa - GOpO3IbL, B3BUIMHEL, Hond (100Ha,
TeMeHHan, 3aThUIOYHAS, BUCOUHbIE), 30UGI (ABHTaTe/IbHAL, MPOCTPAHCTBEHHOM OPHeHTAlAN,
3pUTENBHAL, CIIYXORad, OGORSTE/bHAA), UX JOKANMA3AIMs U (YHKUMH (amaln3 H KOHIPOIb
COOTBETCTBYIOIUMX BUJOB HACATCNBLBOCTH W 4YYBCTB, (popMUPOBAHWE MPOrpaMM IOBEACHNMA 1
YOpaBAeHNA TPYHNOBOH JIESTEEHOCTHI0). Crenanvzailis JIeBOTC H NPaBoro TIOIEYIIAPHI
CyXOBOM W ABUTATENBHBLE ICHIPBI PEUH, OCYIICCIBICHIS aBCTpakTHOTO MBILIEHHs (JICBOS
nojymapue), CIyXOBoe W 3PUTENBHOS  paclio3HaBaHKe obpasoB, My3bIKalbHOE H
XYIOXKECTBEHHOE TBOPYECTBO — OOPA3HOE MBILICHHE (npasoe nonymapue). UpelrHOMO3TOBbIE
HEPBBI, HX HHUCIO (12), mpumecpbl (OOOHATENLHEIH, 3pUTENBHLIH, 130 JBUTATEIHHBIH,
TpONHKYHBIH, JTHUEBOH, CIYXOBOM, A3BIKOLIOTOYHBIH, GnyKHaoumy 14 Ap.) H byHKIUR
(ugEepBanys i HEHPOPeryIauus AesTelbHOCTH COOTBeTCTBYIOIIAX opratos). INospexjienna
'ONIOBHOTO MO3TAa, UX TIOCAEACTBHS.

Apronomias (BereraripHas) HEpBHAA CUCTEME — CUMIATHICCKUN, MapacHMIaTHICCKITH
U MeTACHMOATHYeCKHH oTnennl. CUMIATUYeCKui — OTAeNn: PACHONONKCHHE BEreTATHBHBIX
HePBHBIX Y3708 (HOMPALMYHABIA CHAMUATHYECKMH CTBOJIL PANOM  C MO3BOHOUHKOM), [JYI'H
CHMNATHYECKHX pedaekcos (supa GOKOBBIX POTOB BCEX TPYAHBIX M IIEPBBIK TPEX HOSICHUYHBIX
CETMEHTOB CITHILHOTO MO3Ta — HCPBHBIE Y3€JTbl 15 CHMIIATHYECKOM CTBOJIE — HEPRHLIC OKOHTAHIS




B uHHEpPBUpYeMbIX oOpraHax). [lapacHMIIaTHUECKHH OTAEN: PACTIONOKESHUE BETeTATHBHEIX
HEPBHBIX  Y37OB  (PSOM ¢ HHHEPBHDYeMBLIM OPTaHOM WIH B €r0 CICHKE), AyTH
napacuMIaTiueckux peuexcoB  (sipa CCTMEHTA CPEAHETO MO3Ta, TPeX CETMEHTOB
TPOAOATOBATOrO MO3Ta, TPEX CETMEHTOB KPECTLOBOTO OTAENA CHUHHOTO MO3Ta — HEPBHEIE Y3JIBL
OPTaHOB — MEPBHBIC OKOMYaHUs B MHHEPBUDYEMBIX OpTaHax). AHTarOHH3M BErCTaTHBHOH
perynauMy  BHYTPEHHUX  OPTAHOB, ©ro MexaHusM  (pasiuvHbie  HEHPOMEIHATOPEL). -
MeTacuMIaTHIeCKHH OTOCT: PACHoIokKeHHe pPe(QIeKTOPHBIX Ayr (CTeHKa HHHEPBHPYEMOTO
Oprafa), aBTOHOMHOCTB PEryIaluH paboTe! cepala i NHINCBAPUTSILHOTO TPaKTa. '

AHa3aTopEl (CEHCOPHBIC CHCTEMBI), HX CTPOSHHE: PELENTOp, MPOROIILIMA IIYTH,
HE3iMe TeHTPEl (COUHHOM, MPOLONTOBATHI U IPOMEXYTOUHBIH MO3T) M BLICUIHH HCHTP
(Y4aCTOK KOPbI 'OACBHOTO MO3ra), PyHKUMH (BocTpHATHE U 00paboTKa HHPOpMAlUH). Bricimie
LeHTPH! AHAIH3ATOPOB: 3PUTENHHOrO (TeMeHHas 30HR), BKYCOBOTO. (JTOOHO-BHCOUHAS 30HA),
CYXOBOTO B BeCTHOYAAPHOro (BMCOYHAL 30HA), OGOHATENBHOTO (IIOAKOPKA MEPEIHErO MO3Ta),
KOJKHO-OCH3aTeNbHbI (TeMeHHast 30Ha). ACCOIWATMBHbIE 30HBI KOpHl (n00HAd, TeMmeHHAS U
BUCOUHBIE 30HbL), AX (PVHKIMYK (MHTErPANNS AHAIM3ATOPOB, BOCIPUATHE CIIOKHBIX 00pasos).

Pedurexchl  (yciioBHRIC U O€3yCIOBHBIE) — OTBETHas pEaKUHA OPraHu3Ma Ha
PAsAPAKATENM C IOMOLILIO HEPBHOM CUCTeMBL PChuexTopHBIE Ayrn M WX CTPOSHUE!
UyBCTBHTENbHEIE, BCTABOUHEIE U IBUraTelibUble (HCIOMHMTENBHE) HCHPOHEI, TOPMOMKEHME
pediexcos (BuelIHEe W BuyipeHHee). Pojib aCCONMATHBHEIX 30H KOPBL GOILIINX MOMyIUapui
Mo3ra B o0pazoBaHMM YCIOBHBIX pediexcor ((hopMHPOBAHWE BPEMEHHBIX CBssel). Bhicmas
HEPBHAA ICITENLUOCT.

Con ~ (PU3HONOTUHECKOE COCTOANUE MO3TE H BCErO OPTaHH3Ma, XapaKTepH3yIeecd
003 BIKCHHOCTHIO, PC3KUM CHUKCHEEM DPEeakidli Ha BUELTHWE DA3APLKHTENH K 0COO0H
opralm3aielf AKTHBROCTH KOpbl rofjopHOro mosra. Craamu CHa: 3achIlaHHe (ApemoTa),
LOBEPXHOCTHLIK  cOH, Iybokul  coH.  Ilepuomer  rmyfoxoro — cHa:  MEJUTEHHDLIA
(MEIACLHOBONHOBLIA Ha BNEKTPOdHIChATOTpaMME) H OLICTPEIM, WU TapagOKCAIIBHBIR
(OBICTPOBOIHOBEYH HA :-)ue-m‘posHue(pzworpaMMc), UX XapaKTepUCITHKY (CHMWKeHHe ofMena
BELUECTB W YaCTOTHl CepoueOUeHNs, Ppeaxoe H TOBCPXHOCTHOS AbIXAHHS, MOHMKEHHS
TeMITEpaTYPEl Teid — MEMUNEHHBIH COH; yCHieHHe 0OMEHE BEIECTB U YACTOTEI cepaeCHeHns,
[OBBILEHHE KPOBSHOIO MABICHHUA, Y4AIEHWE MBbIXAHHS, BHKECHUE 3aKPHITEIX [11a3 — GBICTPDIE
con). PerymsapHoCTs CMEHBL [IEPHONOB TIyOOKOro CHa, JHAUCHHE CHa: OTUBIX K BOCCTAHOBICHNS
HOPMATbHOI  AKTWBHOCTH  OpraHusMa  (MCINEHHLIA COH), mepepaboTka HHpOpMALL,
TONyYeHHOH BO Bpemst OoapersoBarMs (Obicrpblit  cox). CHOBMACGHMA XaK CIOMKHBIS
MCUXKYIECKUE ABJIEHNS, OCHOBAHHBIE HA LEPEKATHIX pariee BICUATICHUAX, KOTOPEIC MOTYT
HE3ABHCHMO KOMOHHMPOBATHCS BO Bpems GLICTPOTO CHa;

Oprafpt uyBC1B — 06umnii 0630p cTpoeHus # QYHKUME.

Oprau spegnst, CTpoerne rmasHoro sGroka: GegouHas 00on04Ka (CKsIepa) ¥ POroBKLa,
cocymucTas 060I04UKa, CETUATKE K 3PHTENbHBIN 11EPB, paLyIKHas 00070UKa H 3PatOK, IePSIHIS
KaMepa, XpyCTamiK, CTEKIOBHANOE TeNo. [Ta30(BUraTebHbIe MBI, CIIE3HA Kenesa 1
CHesHbI TPOTOK, BEKH ¢ pecLiniiavi. CTPOSHHE CCTUATKY: IATMCHTHLIA CIIOH,
(poropeuenTopHbIe KASTKH (NAN0UKY K KOIOOUKH), ¢/104 HEHPOHOB ¥ BOJOKHA 3PUTENIBHOTO
HepRa, JKENTOe IITHO (YUACTOK CETUATKH, COJIEPIKAITHI TOABKO KOTOOUKH) i CIIETIOC ATHO
(MECTO BBIXOMA U3 CETUATKY 3PUTEIBEROTO HEPBA). MeXaHusMbl 3PATENLHOIO BOCHPUATHS: POTIb
xpycTanuka {((GoKycupoBanie H300paKeHN Ha CET4ATKE 3a CUET U3MEHCH! CBOSH KPHUBA3HBL),
Tanouex (CBETOBOCIIPUITHE) K KOIGOUCK (LBETOBOCTIPHITHE).

Qpras ciyxa. CTpoeHle Oprata cilyxa: HapyKHoe yXo (yllHas PAKOBHHA i CITYXOBOH
MPOXOJ ¢ XKenesamu), cpeniee yxo (6apabalinasd IEPeNOHKa, MOTOTOEK, HAKOBAILHS 1
CTpEMEUKO, CIyX0Bas TpyOa) i BHYTPEHHEE yXO-YINTKa (OBAIBHOE M KPYIJIOe OKHA, JKHAKOCTD
yAUTKH, Tepenoryatas Ieperopoyka, MeMopana, BOIOCKOBEIE KIETKU-CIAYyXOBBIE PELENITOPEL,
cnyxosoit Heps). Ciyx0BOE BOCHPUSITHC H €T0 MEXAHN3MBL: KONSOAHHA BO3AyXa — HAPYKHOS
yxo — Koaebanus Gapabannoll nepenonky — xoaebaHus CIyXOBbIX KOCTOUEK — xoeOanuns




LIePETIOHKM OBATHHOIO OKHA — KONeOanus :KUTKOCTH YIIUTKE — PasUPaKEHNE BOJIOCKOBRIX
KIETOK — BOSHHKHOBELVE U IPOBEAEHHC HEPBHLIX UMITYILCOB.

Qpran papuosecus (BecTUOYLIpHEI anapat). CTpoeHne oprasa paBHOBECHS:
TTONYKPYI/KHBIC KaHajlpl, MEUIOYKH ¢ U3BCCTKOBLEMI KpHCTEUIﬂaMH, CTY}IGHHCTB}I KUIOKOCTD,
BONOCKOBLIE KIETKH-PELIEITOPEI M HEPBHLIE BOJIOKHA; CBA3D ¢ BHYTPEHHUM yXOM. DyHKIHH
OpraHa pABHOBECHS: BOCTIPUATHE HH(POPMAIIMH O TOOKEHNY MOMIOBEL (Tela), Hauare u
3aBEPIIICHUH IPAMOTMHEHHOrO JBIKEHMS, €70 YCKOPSHHH WK 3aMeUICHVH, W3MEHECHIN CHIIBI
THKECTH; UX MEXAUN3MEI (PONL CTyIEHUCTOR MIIKOCTH, U3BECTKOBBIX KPHCTANTIOB,
BOJIOCKOBBIX KIETOK).

Opranbl oG0HSHA 1 BKYca, OBOHNTEIEHBIC PELEIITOPE, UK PACIONI0KEHHE (CIM3UCThIMA
SIUTeNHi HOCOBOI TON0CTH), cTpoeHUe (ByAaROBUAHBIE KIICTKH C PECHHYKAMH) ¥ (YHKLMH
(B3a¥MOJICHCTBHE PECHUYEK ¢ MONIEKYIaMH Naxyy¥X BeINeCTB U popMEpOBAHIE HEPBHbIX
HMITYNLCOB). BKYCOBLIE PETIENTOPEL, AX PACIONOKEHHE (BKYCOBBIE COCOYKY Ha NOBEPXHOCTH
A3BIKA), BKYCOBEIC 30HDI (CIAAKOE - KOHUHK SI3bIKa, COTEHOE — MEPe/IHsIs u BOKOBEIC YaCTH
A3bIKA, KHCIOE — GOKOBBIE KPast CPEIHEN 4acTH J3bIKd, 'OPHKOE — 3aAHAA YacTh A3bIKa).

Oprafsl MEILIEYHOrO U KOKHOTO UVBCTBA. MBIIICUHbIE PEUETITOPRL, KX PACION0KEHNE
(Myckyaa1Typa) ¥ ¢yuKkinn (Bo30yKISHNUC TPH COKPATCHUY HITH PACTAKESHHI MBILIL,
ofecneunBaOUIee KOOPIHHAUMIO IBH/KEHUH). KOMXHbIE PeileNTOPEL, X PACIIONOKEHHE (xoxa),
pasEHoofpasiie CTPOSHHS B CBA3HK ¢ pasiioobpasuem QyHKUMHA (PEUEnTOPEL, BOCIPHHIMALOIIE
OPUKOCHOBEHNE, AABACHIS, XOI0M, TEIJIO, OOIID).

JHI0KPHHHAS CHCTEMA. .

Wenesnl BEYTpenueli cekpeuun. 1lIpToruamas xelesa, ee PAcHoNoNKeHue (cepeIrHHas
067ACTh LLeH MOJ FOPTAHbI0), CTPOSHHE (ABe JOTBKH, COSMHEHHBIS IEPEMBIHKOH, COCTOAIIHE
13 HONMHKYIOB), W (yHKUHH (CIOCOOHOCTE NOMMIOWIATE HOA, CHHTe3UPOBATE W CEKPETHPOBATD
THPEOMHEIE TOPMOHBI, KOTOPBIC YCUIABAIOT HHICHCHBHOCTL MOTVIOMEHHS KHCIOpPOAa H '
SHEpreTHHecKoro o0MeHa BEINECTB, CTHMY)NHUPYIOLIMX POCT OPraHm3Ma, axkTHBUPYIOT
BO3GYAAMOCTL LIEHTPASLHOW HEPBHON CHCTEMBI, LIAMSITE U AMOLIWH).

Ioducenydounaa xeeae3q, CC N0KAIU3anMa (CIHeBa OT OCH Tena, MOK GompImoi
KPUBM3HON Kelyaka), SHAOKpUiHAs QyHKIKS (CHHTE3 U COKpPElMs CIICHRANbHBIME. TPYIIHAMH |
KIJETOK TOPMOHOB, PErynupyiOlMyX YI/iesofHsit oOmeH). MHCYIMH Kax OXHMH U3 TOPMOHOB
MOUKENyAOUILION JKCIe3sl, CHIPKAIONME KOHUSHTPAITHIO MIOKO3EI B KPOBH HYTEM YCHICHUA €€
LOTTIOLIEHHA KIETKAMH (MBIILLLL, IeYSHB, JKEPOBBIE KIETKH); caxapHeli AuabeT, BhI3bIBaeMBbIH
Ne(GUIMTOM MHCYIHHA, €10 CHMITOMLI (IIOBBILICHHAS KOHIEHTPAUMSE [IIOKOZEI B KPOBY,
HAUIAYHE TIOKO3b] BO BTOPHYHOM MOe, YacTbie i OGUTEHEIE BEITCICHUS MOTH, XKAKIA). '

Haonouwewnuku, AX JOKAIM3aLUMs (HapHEIE JKENe3bBONU3Y BEPXHEro Homoca MoYeK),
crpoeuue (KOPKOBLIH ClIOM B MO3TOBOE BewecTBo) U PYHKIY (CHHTE3 M CEKPEHUS IOPMOHOB,
PETYIUPYIOIIMX BOJHO-CONEBOH o0MENl - MAHEPATOKOPTMKOCTCPOUNELI  KOPKOBOTO - L0,
YIrIeBoNHO-0enKOBBIH 0OMEH — TIHOKOKOPTHKOCTEPORAEL KOPKOBOTO CJIOM, II0N0B0S CO3PEBARNS
Y MyXKuMil — AHAPOTEHEL KOPKOBOTO CJiOf, ACSTEAHHOCTH BCEX BHIOB MBIMI OPraHU3Ma,
YTIEBOIHO-KUpOBOH 0OMeH — afpeHail U HOPaPEeHATIH MO3TOBOTO BEINECTR, _

IToit08bie yeeaesor (TUMHEKE M CeMEHHWKH). SIMUHUKY! HX PacnojoikeHue (TONOCTh
Tazd U4 MATOUHBIX CBA3KAX), CTpoelMe (Tena 3 COCAMHMTETBHON TKAHM ¢ (OATMKYIAMU),
3HI0KPHHHAS (QYHKLMs (CHHTE3 M CEKPCUUA OCTPOreHOB — JKEHCKUX TONOBBIX TOPMOHOB).
DYHKIHH XKEHCKAX [OJIOBEIX TOPMOROB (CO3pEBanue sHLUEKICTOK U OBYIALMS, OTIOKEHIS KHPa
O JKEHCKOMY THULY, KeHCKu#i ThT mopenetns). CeMEHHUKM: HX PacHoONOKCHUS {(MOLIOHKA),
cTpoeHne (CaokHAas 0OOMOUKA, AONLKA ¢ CEMEHHBIMH KaHabLaMu), SHAOKPUHHAS GyHKUHS
(CHHTE3 W CEKpeuws AlJPOTCHOB — MYKCKMX ITOJOBBLIX TOPMOHOB CIHELUATBHBMA KICTKAMY
CeMEHILIX KaHEU]bJJ,EB). (DYHKLLHI'T MYIKCKHX TTOJIOBLIX FOpMDHOBI pﬁBBHTl/le MYKCKHX HOHOB]JIX
MPU3HAKOB M TIOBEACHHS, KOHIPOIb CHEPMATOTCHE3d, CTUMYILALAS OKOCICHORHA Xpsmei,
yeunenue CHETC3a 0RIKOB B MLILILIAK M N4,




Tunogus: €ro pacnolokenue (BLIPOCT HEKHEH CTOPOHBI IPOMENYTOUHOIO MO3Ta),
crpoeHne (LepemHss ¥ 3afHAs JOonW) U (QyHKIMH (CHHTe3 ¥ CEKpEelHs TOpMOHa pocTa H
FOPMOHOB-TPOIMHOB, PErYJIHPYIOMHUX paboTy ApyrHX JKEIe: ¥ OPTaHOB: IOJNOBBIX, MONOTHELX,
MUTOBHUAHOMR, HAIOUSYHHKOB, IOUEK, MATKU,

TOpMOHBL: WX CTPYKLypa (NENTHIHBIE — WHCYNMMH, CTEPOMANLIE — MOJIOBBIC K
KOPTHKOCTEPOUIIbIE, TIPOU3BONHBIE AMIFOKMCIOL - THDOKCHH) M MEXAaHH3M UX AeHCTRUS
(33aMMOIElCTBAC CO CTeNM(UUSCKHME pELeNTopaMu ¢ IOCHeAyIOmed aKTupalued Uiy
CHHTE30M ONPCICIEHHBIX KIeTOYHBIX OemkoB) I'opmoHsl rumodusa, H2ANOYEIHHKOB,
NOKeITYIOMION, TMTOBUHON 4 IIONOBbIX JKefes: O yHKINK ¥ HOCISACTBAN HX HAPYIICHUA (e
BBIIITE). .
Helipo-ryMopanbHas  peryasuusd _aKTUBHOCTH  OpraHmsMa. [HImoTagaMyc:  €ro
NOKATM3AIWs  (IIPOMEXYTOMHBI MO3r) ¥ OyuKus (CHHTE3 W CEKpelua HeHpOropMOHOS,
perympyrowux padory runogusa Mo [pUEIHIY «CTEMYJISLUs-TIORaBIcHue»). ['urnoTanamo-
runo(Esapias cucTeMa W cxema ee paborsi: ypoBeHb TOPMOHOB B KpOBU — THNOTANaMyC —
ceKperus HeHpOropMOHOB — THHNO(U3 — CEKPEIHA TFOPMOHOB renodmza —  JKENE3El
BHyIDEHHEH CeKpelud — CEKpel¥sl TOPMOHOB Keie3 — Opradbl ¥ TKAHH, THIOTAIaMyC;
TIPHHUAIT 06paTHO CBA3H B PaboTe TUIOTONAMO-THIIO(H3APIOK CHCTEMBL.

PenpoaycraBHAs CHCTCMA.

Oprasnl  PasMHOIKEHUS: TOLAnsl ([OJIOBBIE JKeNeskl — AWYHWKM U CEeMCHHUKH),
BUYIDEHHUE IOJNOBble Opradbl  (sfineBojbI-MaTO4UGBIe TPyOLl, Marka H - BJIATaHIle;
CeMSMPOBOIBI, CEMAN3BEPTatebHbIA IPOTOK U MPENCTATSAbHAs Kemne3a), HapyKHbIe TION0BbIe
oprais (Manble & GoMbLLe TONOBLE TYObI, KAKTOP; MOLIOHKA H MON0BOH YJIeH), HX CTPOEHUE K
$yaKINL. ' '

O6pazoBaLKe TIONOBLIX KICTOK (SHTIEKIETOK ¥ CHEPMATO30MIOB): 30HLI (TepHOAS)
pasMHOKeHUs (OOTOLUM W CIIEPMATOTOHUH), pocTa (OOLKUTEI 1 H CHEPMATOLUTE 1), co3pepaHus -
(06pasyromuecs TyTeM Meloza 0onuTEE [1 ¢ HampaBUTENLbHEIME TEMBIAMA 1 CIICPMATOLHTE] 11
co crepMaTraaMy), hopMUpOBaHUs (SHIEKIETKY U CIICPMALO30U/TBL).

Paseutiie 3apoaLins B wioa. OmIoAcTEOpeH e SHIEKICTIH | e¢ Jpob/enue (3apombill
w3 30-32 KIMeTOK) B MATOMUBIX TPYbax, BHYTPUYTPOOHOE PasBHTHE B MaTKE C obpazoBaHUeM
NNAUEHTH W IYTIOBHHLL, CTPOSHUE H PONb HTHX BPEMEHHBIX OPraHoB (rasoobMeH H obMen
BEIECTE MEXIY KPOBBIO MATepPH M 3aPOIBIIIA-IIIONZ). PassuTHe 3apoiblla (1-6 Hemenu
GepeMenHOCTH): NOSBNCHHE U PA3BHTHE 3AYATKOB OPraHOB M KOHEUHOCTCH, cepauebnenue) u
nioya (7-8 Heuens SepeMeHHOCTH U Janice): 3asellcHue PasBUTHS M NaNBHEHILMA POCT Teia 1
oprafor. [TepHoE pa3BHUTHs NOC/e POAKCHUS | TPYAHOH BO3pacT (LL€PBEIH TOJ YKU3HM), PaHHEe
seTeTRO (B03pacT 1-3 ToAa), DOKONEHLIL nepuoa (o1 3 no 7 1et), mWKoaLHEIH mepuoy (7-17
net), oApocTkoBsH nepuol (11-17 ier) — Guzuonoryyeckasy, ICHXONOrHISCKas i COUHATLHAR
3pesIoCTb. :

KposerocHasn M IHM(PATHICCKAS CHCTCMBL. _

Opraus KpopooOpayicHus: Cepiile, a0pTa, apTepUH, KauISIPh, BEHEI, - 00LHE 0630p
crpoeHHS U PYHKUKHA.

Cepmme, ero crtpoeuue (OKOIocepleuHas CyMKa, CEpAeTHAs MBI, Ipencepaus
JKEILYIOUKH, CTBOPYATHIE KIananbt) 1 padoTta ((BIKCHHE KPOBH B CEPIIES U3 ILOJBIX U JIETOUHOH
BEHR NpeicepAus, W3 Mpeicepauit b JKeTyIOuKd, W3 OKELYLOUKOB B A0PTYy H JICTOHHYIO
aprepuio). Cepeunbiii Lk coxpamerne npefcepnuit (0,1 ceK) — COKpalleHHe KeNYIOUKOB
(0,3 cex) — ofwee paccrnabienwe (0,4 cek), - poits TOMYAYUHBIX U CTBOPYATLIX KIIANAHOB.
ApromarmsM  paboTel  cepima  (cuocoOHOCTE K CAMOIPOM3BONBHBIM  PHIMMYCCKHM
COKPALEHHAM) U €0 MCXAHU3M (Hanuuue 0co0bIX CaMOBO30YIIATOIMXCS MBIIICTHEIX KJIETOK C©
HauGOoNbLIeH KOHUEHIPAIMCH B 11paBoM npeicepaud. HeHpo-ryMopanbpHas peryiiiint paboTht
CepALd: PEleNTOpLl B CTEHKAX IOMQCTEH Cepina, BOCHPHHUMAIOMINE HIMEHCHUS JABITEHUS
KpOBY; POAb CHMIATHUECKOrO (OCHabNeHRC 4YaCTOTBl COKPAIIeHWH) M IapacuMIaTH4ECKOro




(yCHITEHME YACTOTH! COKPALNEHMH) OT/ICAOB aBTOHOMHOY HEPBHOHU CHCTEMBI, POJb (usraeKnit
HATPY3Ky, OOJIEBBIX DPa3APAKEHHN M 3MOLMOHANLHOTO COCTOSIHUS; YCHICHHE paboTh cepina
noJ AeHcTBUEM aJpedanuHa W Coldell Kaabiud, ocfabnenue paboTsl cepaua HpH JSHCTBHHU
ALETHIXONHHA U coliell Kalns.

Bonpuioff #_Mameii Kpyl'li KpOBRQOOpaHIEHUA: KPOBEHOCHEIE COCYILI, HX CTPOCHHUE
(sTMTenuanpHasd, THAAKOMBINEYHAs H COCHMHHTENbHAA TKAHM, MONYAYHHBIC KIANaHsL).
Boupinoit kpyr kposooOpalienus: JBWKCHHE KpOBH B COCYAAx OT JEBOTO JKEly)ouKa Mo
IpaBoro Hpeacepaus (JMEBLI KCTyA0ueK — aopTa — apTepUd — KalWULiPbl ¢ apTePHATEHOM
KPOBBIO K MO3TY, BHYTPEHHIM OPraHan, MBIITIAM 4 KOJKe; BEHbI C BELLOSHOM KPOBbIO OT FOJIOBEL
16K ¥ BEPXHUX KOHEUHOoCTel — BEpXHSS [ONas BeHa — TIpaBOe NPEICEpaKe, BEHEI ¢ BEHOSHOM
KPOBbLIO OT TYJIOBHLLA, HIDKHHX KOHEYHOCTEH U OPraHOB OPIOLIHOR IONOCTH — HIDKHAA N0Jad
Bera — IpaBoe Tpencepaue). Maipil kpyT KpoBoOoOpalleHns: ABHKCHHE KPOBM OT IPABOTO
JWEAyAOUKa O JIEBOTO LpeNCcCpAus (IpaBbIi JKETYRO4YEK ¢ BEHO3HOH KPOBBIO — JIEIOWTHAs
apTepust — JIErOUIblE KAW/UIAPEL — NEroYHbIC BEHLI ¢ apTepHabHOH KPOBBIO — JICBOS
mpencepnue). Poas [ONYAYHHBIX  KIaligHoB B KpoBooOpamieHWH  (o0ecedcHue
OTHOHALPABJIEHHOTO KPOBOTOKA), KPOBsHOE JaBieHAE (MAKCHMATBHOE apTEPHAbHOE - B 30PTe
Npyd COKpAUIEHMM JKCTYIOUKOB §H MUHMMANLHMOE apTCpHajbiloe - B a0pTe€ BO  BPEMI
paccnabnenus JKey/I0UKOB) U ero Perynanus (PeHenTopbl B CIEHKaX COCYAOB — HEPBHBIC
AMIYIbChHE B IIEHTPaX IIPOJIONTORATOIO MO3TA —> MDUHIEl COCYRAOB U CepICUHas MBIIINa,
[IOBBIIICHME AABIEHUS — DACIIMPEeHne MPOCBETOB COCYAOB u oclabnenue paboTHL Ceprua,
TajeHue AABICHHS — CY)KSHHC NpOCBETa COCYMIOB W yCHiieHHe paloThi Cepima), u3MepeHue
KPOBAHOTO JTABJICHUS ¢ TIOMOIIBIO TOHOMETPE, MYIbC '

Kposb. COCT4B KPOBH: TIA3Ma, SPUIPOLHTE], TEHKOMUTE! (HeHTpoduisl, Gasoduiit,
203uHOQUIE, MOHOUUTE, Makpodars, TaMAQONUTsL), TPOMOOIMTEL, MX CTpOeHHe, (PYHKIHY,
KOULEHTpams B kposu. Ipynnnt kpoen (cmerembl ABO wu Pesyc), mx 3madeHne ui
TIepCTMBatisi KPOBH. BO/Ie3H i KPOBH (aHeMuH, TeMOGHITHA), HX TPAIHHBL U IPOYATAKTHLE,

Oprampl _guvéoobpainenys (cOCyOsi, y3mbi), CBA3b € CUCTEMOH KpOBOOOpAINCHHI,
oGpasoBarve TUMQLL. '

BuyrpeHHss cpead opragusMa (Kposh, TUM(a, TKAHEBas KHIAKOCTE), €€ €IHHCTBO.

HmmysHas cucrema.

Oprafbl AMMYHEHOR CHCTGMBI: KpacHHIH KOCTHBIH MO3Tr, BIUIOYKOEAS IKeje3a(THMYcC),
cenesenka, muMpaTUUeckue Y3ibl, TKAHEBBIE TUMQOCKOITICHHS. VIMMYAKHTET: KICTOYHLIE M
TYMOPATLLULIA, aKTHBHBIA U [[ACCHBHEM, €CTeCIBEHARH 1 UCKycCTBEHHBIH, Pomib GaronuTos u
mMAOTIMTOR B MMMYHHOM OTsere., VIMMYyHONOruduecKasd NpoGUIaKTAKA HWHGEKIUOMHBIX
3a6oneBanuii (BAKIIHHE] K CLIBOPOTKH).

MoueBbIICARTENBHAS CHCTEMA, _

Oprass! MOYEBBIIEICHUA (nouxw, MOYETOUHHK, MOYEBOH Ny35IPb,
MOYEHCITYCKaTeNbHLLH Kagan), nx crpoetue u Gpyrkuun. OCpasopanue NepBUYHON X BTOPUYHOH
MOYH: QUILTPAlS TNa3Mbl KPOBH B TOUEYHLIX KiIyGoukax, peabcopOLs BOABL INFOKO3BI
AMUHOKUCIIOT B TTOUEUHLIX KaHanbllax. Helpo-ryMopanbHas peryiLinusl MOYEBBIACIHTEbHOK
CUCTEME], :

JursaTegfpHas CHCTCMA,

Opraubl  AbIXAgysl: HOCOINIOIKA, JeTkue (Tpaxes, OpPOHXH, JIErOUHBEE Ny3HIPEKA-
ANBEBCONEL), JIEFOUHAS CyMKa (IUEeBpa), - MX CIPOCHHE M QYHKUMH. JBIXATENbLbIe IBHKCHNL,
POTL MEXPeSEepHbIX ML | jmadparsel. [a3000MeH B ASCKAX, €0 MEXAHU3MEL (CBOOOIHAS
aubdysus  xdesopora W yraekucloro rasa). Helpo-TymopanbHas Peryiamus JIBIXAHU.
T'onocoroit annapar.

[ImesapuTeanLiiag CHCTEMA,



Opraupl MuLeBapenys: 3y0sl, poToBad NONOCTh, M3BIK, MUMIEBOMI, KEIY0K, KAMICUHIK
(ToHKas, TONCTAs, Clenas 1 IPAMasd KWLKH), - UX CTpoerHe U QyHKIuY,

[ymesapeHye B Pa3zimIHBIX OTAE/@X OUINCBAPUTENbHOTO TPAKTa, (hepMEHTHI
nWieBapellEd. BCachlBaHMe LPOAYKIOB MUICBAPEHAT U BOMBL B KHILCHHHLKC. Poapb TIeueHd,
CFOHHBLIX ¥ IOIDKEITYOUIION Jkenes B rumesaperii. Kumeunse OaKTepUH ¥ NHIICBAPCHHUE,
Heipo-TyMOopaTbLas peryistiis THIHeBapeHus. -

ITokposaas cHcTEMA,

Koka: cTpoeHne (SUMAEPMHC, jepMa — cOOCTBEHHO KOKa, NOOKOKHAS JKUPOBAL
KIETUATKA, BOIOCHL, HOTTH, IOTOBBIC B CAABHbIE JKEIE3H, HEPBHBIE PELENTOPL, KPOBCHOCHLIC
cocyast), # (QyHKUMH. PONb KOXHM B TEPMOPETYIALIHH (TonuHa TOAKOIKHOM KIIeTUaTKH,
AMAMETP B WHCIO OTKPITBHIX KATHIUIAPOB, AKTHBHOCTE TIOTOBBIX KeNe3) U OCA3aHHA (BHIEI
HEepBHEBIX PELETITOPOB KOKHU).

OnopHo-IBUraTENLHAS CHCTEMA.

- Cxener: uepet (moBuas, TeMeHHas, 3aTHUI0YHAS, BUCOUHA], CKYJI0BAS, HOCOBAMH, CIC3HAL,
BCpXHE- U HWKHEUCHIOCTHAS KOCTH), HO3BOHOUHHK (leinplil, TPYAHOH, IIOSCHWIHBIN,
KPECTLOBBIH 1 KOMUUKOBbIA OTAEIILL, MO3BOHKA), [pyaHas KneTka (T03BOBKH, pebpa, TPyAuHa),
0S¢ BEPXHX KOEHEUIOCTEH U BePXIIMe KOHEYHOCTY (JIOIATKA, KIOTHIA, IICHeBas, IOKTORAL i
JyHcBasg KOCTH, 3AICTRE, I(ACTh, LaIbUbi), HOAC HIKHIX KOHEUHOCTEH ¥ HMKHHAE KOHEUHOCTH
(Tazopas, GeypeHuas, Hoabmras ¥ Manas OCpUOBBIE KOCTH, KONCHHAA HatledKa, IpeaIUIoCcHa ¢
O4TOUHON KOCTBIO, MUEOCHA, Nambipl). KocTh: cocras (OpraHWYeCcKue M HEOPraHMteCkue
KOMILOHEHTbL), CTpoeHHe (KpYTJBIC H TITIOCKHE, TpyGuarbie W rybuateie), pocT M THIHI
coemuenyli (HEOBWIKARIE - LIIOB, NOTYITOABAUKHBIC U TOABIKHBIC - CYCTABEI) KOCTEH.

CiedeTHbIE MBILIIEL  CIPOCHUE (COSUMHHTENBHOTKAHHAs 000m0dKa, CYXOKWINA,
MBIICYIBE TYYKH, MHOTOSMEPHBIC MBIIIEUHBIC BOJOKHA, KPOBCHOCHLIE COCYIEL, 1IEPBHLLE
OKOH4aHMA), cBO#CTRA (BO3OYAHUMOCTL U4 COKpAaTHMOCTE), OCHOBHBIC T'DYINIEL (yHKLUH,
MUMHPUECKUE MBIITITH.

O6Men BelmecTs M 3HCPTUM.

O6nen pemectd (Meradoau3M): IIACTHIECKUHA 1 sHeprerHyeckyit o6MeH (aHabomusm 7
karaGonusm). MetaGouusm OeKoB, XHMPOB, YIIEBOIO0B, MUHEDPABHBIX coneit ¥ BOJBI, €TO
3HAUEHHUE.

BuTaMuHbl (Bo10pacTBOpuMbic — Bi, Be, Biz, C U KMpOPacTBOPAMEIC — A, D), ux pois B
oBMeHe BeleCTB, Boesiy 00Mella BeLeCTs, Mullep-, PUI0- K aBHTAMIHO3bL, HX TpobHALKTHEA,

300JIOTMSI

CHUCTEMAaTHKA JKUBLIX OPTAHM3MOB; IMTEPUH, HALIapeTsa, Tiapeisa, noaIapeisa, THIIBL,
OTHILE], HAUKIACCEL, KIACCHL, OTPsIB, CEMEACTBRA, POAbI, BUIbL

Vivmepns  HexnelouHple.  LApeIBO  BHPYCLl:  CTPOCHHUE (pH6anpycm u
AesoxcupudbOBUpyckl,  OenmKoBbIE M MemOpanuble  000TOUKK), KH3HCHHLIH  IHKIT
(B3amMozieficTBMe C KIIETKOH, TPOHHKHOBEHHEC B KICTKY, ocpobomaenane OT 000NOUexK,
PETIMKALHS, TPAHCKPATIIK, TPAHCIAIUA BHPYCHEIX GenKoB, cOopKka BUPYCHDBIX TaCTHL, BLIXO
13 KIASTKH), 3KOIOTUUECKOE, [IPOMBILITEHHOE B MECAUIMHCKOS 3HATCHHE.

WUmitepyrs  Kimctouuple, uamnapcteo  IIpoxaproThl, HapceTBO DyBaxkTEPHHA, CTPOCHHUE
(kneTounas CTEiKa, KICTOUHAK MemOpana, KIYTHKHA, UHTOIIa3Ma C pubocomamu, SIIEPHEIH
annapar — HYKIEOM)), TMTaHHe W OOMEH BEUECTB (aBroTpodsi: GOTO- U XSMOCHHTETHKH,
reTepoTpodhl — CampodHTEl U TAPASHTRE), KUIHEHLEIC TTHKITBI (mpocToe OMHAPHOC NEICHHE,
CIIOpo0Gpaz0BaHKke),  SKOIOTHUECKOEe (IpOOYyLEHTbL,  KOHCYMEHTEI — H PeIYIEHTE),
TIPOMBITIIENHOE (MOTOUHOKHMCIILIE DakTepHUHN) .




HaauapeTro — SykapuoTsl, naperso  KupoTHeie,  moimapcTBO__ OQMIOKIETOYHBIE
(IlpocTeiimmye) KMBOTHEIC; IPOHCXOKAEHME,CHCTEMATHKE, CTPOCHHe, OOMEH RBeImecTs,
JKMZHEHHBIE [UKMEBI, 3BOMIOUMOHHOE, OSKOJOTHUECKOe, NPOMBIULIEHHOE U MEIUIIHHCKOE
3HAUCHHE,

Tun CapropoBoKIyTHKOBEIE: 001mas xapakTeprcTHKa. Kiace CapKoOBbBIE: MOIKIACCHI-
Kopnenoxxu, Jlyseruxu n Conneunnkn. CapKoAOBble — napa3suTh! YEIOBeKa (OU3eHTepHHHAS
ameda).

Knace AKryturopbie (GKryTHKOHOCIBY): TOAKIAcCEl KuBOTHBIE U PacTHTeNBHEIE
KIYTUKOHOCLbE JKIyTUKOBBIE — napasuTsl Yenopeka (msaMOmust),

Tun Pecuuunsie (Mudysopnn): obmas xapakiepucruxa, Wudyzopuu — DapaznTe
getopeKa (OananTHaui).

Tnn  Cropopukn: ofwas xapakTepucTuka. CHOPOBHKH — IapasUThl  UeNOBEKA
(ManApuMHBIA NNa3MOAul, KOKIUANH).

Toanapetso MHOTOKNETOUHEIE KUBOTIILIE: IPOMCXOIKACHUE, CHCTEMATHKA, CTPOCHHS,
O0MEH BEIUECTB, JKU3HEHHDLIE LMKIbl, 3BONIOTIHOHHOE, OSKOJOTHYECKOE, IPOMBUIIIEHHOE U
MEAWIUHCKOE 3HAUCHHE. '

Tun Kuweunononocteig; obwas xapakTepreruxa. Kiacce anpomnbxe (ruapa),
Cuudonannie (Menysnl) u Kopaanopbie noTUnEe! (aKTHHEAS, KOPAJLIEL).

Twun [lmockue uepsu: ofimast xapakTepuctuka. Kinace Pecnudnsle uepBy (IIIaHApHS),

Knace Cocanpurgky, COCANBIIHKY — [APA3suThLl 4eNoBeka (IEUYSHOUHBIR COCANBINHK),

Knacc Jlentounnle yepsu. JlenTo9REIe YepBy — MapasuTHl veloBeKa (IMMPOKHUH JEHTel,

OBMNI W CBMHOM HeTHHM, 3XWHOKOKK).

Tuno Kpyrneie yepeu: ofuias kapaI(TCpMCTPIKa Kpyrisle depBr — mapasyThl YEJIOBEKE
(ackapuia, OCTpUNA).

Tun KonpuaTeie depBH: obutad xapakrepuctuka. Kiacchl MHOTOUIETHHKOBEIE (HEperaa),
ManomeTHHKOBEIC (I0KICBOH Uepeb, TpYOOUHHK), [THABKH.

Tu UnenucroHorye: o01as XapakTepuCTHKA.

Tourui 2Kabpoapiuainue, kiace PakoobpasHere,

Hontun Xemuneposkie, knace [laykoobpazubie. [TaykooOpasuble — mapa3uThl YEIOBEKA 1
NEPeHOCYUKH UMHPEKLIMOHHLIX 3ab0oneBanui (YCCOTOUHBIM W TAeKHBIH KIEmH). SIIOBHTHE
naykoobpastsie (CKOPUHOHDL, ayKM: TapalTyil H KapaKypT).

[Mojgrun Tpaxe#nonvimamne, wiace Hacexomsle (oTpansl Ctpexossl, JKECTKOKPELIBIE,
Uemyekpeinsie, Ilepencruatoxpslisle, sykpousie, [lomyxecrkoxpeuibie, Buw, brioxu).
Hacexomple — apazuThl 4eTOBEKa ¥ IepeHoCUnKH 3a0oneeannit (RMH, OI0XW, KNOIEI, CICIIHH,
KOMAapbl, MOCKHTBI, MyXH, 0BOJA). SIIOBHTEIE HACEKOMDIE {OChY, ITYeNIbl, IIMENH, IIEPINHHE).

Tun Monarockn: obuas  xapaxtepuctika. I(macesr  [IBycteopuatkie  (Oe33yOxa,
NepioBulia,  yerpuna, Muans), bproxoHorue (UpyaoBUK, KarylllKa, BUHOUDAiHAS YIHTKA,
CITM3CHE), |'0i0BOHOTHE {OCEMWHOT, KalbhMap, KapakaTHIIa). BPIOXOHOTHE — TIPOMCKYTOUHBIS
X037€Ba COCANbIINKOB.

Tuu Xopuosole: 0bmas xapaxrepucruka. [Toarun becuepenurie, knace JIanneTHuKA.

ITontun Yepeonsie (1103BOHOUHEIC).

Hanxnace Priboi, kiace Xpanessie poidsol (0Tpaasl Axyme!l 1 Crater).

Kaace  Koctapie  poidwl, mojkinace Jlomacrenepeie {(orpsiunl  Kucrenepme u
Jposkompunantuce), noaxnace Jiyuenepele (oTpsasl  Ocerpoobpasusle, JlococeobpasHbie,
Cenpaeobpasubie, KapnooOpasueie, TpeckooOpasuele, Kamdanoobpasurie, OxyneoOpasHeie,
VrpeobGpazube). SlnosuTsie u onacusie puidbl (MrnodOprox — peida (yry, MypeHb!, DUPaHbU,
CKATbL, AKYLL).

Krace 3emuopomnble (Amdudur): orTpsnsl XsocraTeie (TPHTOH, calaMaHipa),
becxpoctele (agrymixa, xaba), bezrnorue (geprara). SInNoBUTEE 3eMHOBOJEEIE (JIATYIIKY, 7Kadbi,
caaaMalapel).




Wnace [pecyemaonmecs (Pemtunum): orpsasr Uemyltuareie  (SIEPHIBL, 3MeN),
Yepemaxy, Kpoxonmsel, FckomaeMple NPeCMBIKAIOLIHCCH. SpopuTele 3MeU (raroKa, acHum,
MIUTOMOPIHKK, 3(a, KoGpa, rop3a), OITACHEIE IPECMBIKAIOIIHECS (KPOKOIHITEL yaBHI).

Krmace  Ilruimn  Beckmnesple  (otpsmel  CTpaycooOpasHBIC, Hamjryobpasmsie,
KazyapoGpasubie, KusnoGpasgpie), Kunesile (OTpAb! TuursuHoobpaszuste, KypooOpasHEe,
I'yceobpasnrie, [urmoobpasurie, KomnGpuobpasubre, [TonyrasoOpasuee, Cosoolpasubie,
CoxoooGpasHsie, JKypasieodpasHble, Bopobpuroobpastbie).

Knace Muekoputaionmc (3Bepu):  monkaacchl  OIHONPOXOZHBIE, WX
Suexnagywre (exumHa, ytkomnoc), CymuaTsie (KEHTYpY, Koama o ap.), [InantenrapaHEe
(o1psiapl HlacekoMosiuHbie,  PYKOKPEITBIC, ['peisyrer,  3aiireobpasublie,  JlacToHOrwe,
Kntoobpasuiie, 1 lapEokonbITHEIS, HelapHOKOIBITHLIE, X060THBIC, XUIHbE, [IpHMaTH).

PexoMeHjyeMas JUTEPATypa

1. KoucraaTuuos B.M., BaGeuxo B.I', Kyamernko B.C. noa pea. KorcranTaHOBa B.M.
Vuebank 7 ximace, XKusotsple, ®I'OC, Bronorus (Jlmuus  ITonomapesa M.H. u ap.) 7-e
U3, nepepal., usx. Benrana-I"pad, 2019,- ¢.288.

2. Tlacegrux B.B., Kamernckuit A.A., IIgenos I'.I".; moa penakuuei Tlaceuuuka B.B. Knace _8,
Cepusi: Buonorssa. Sl xusie. Auaromus. Mg Tipocsemenue, 2021 r., -¢.256.

-

3. Kamenckuii A.A., KpuxcynosE.A., [laceurwx B.B. buoiorns. Qbnrasa OHOTOTHS. 10411
gmace. -M.: J{poda, 2015,-¢.368.

4. Z[paromunoﬁ AT., Mam P.J1. Buo:orus. Jlngeluedi xype. 9 Knace, - M» Benrtaua - I'pad» ,
2022r.

5. Tlaceunux B. B., Kamenckuit A. A.. Pybuos A. M . niox peaaxiuei TTaceunuxaB.B. M.
O6masn Guonorus. 10-11 kmace,-u3x, [fpocsemenue, 2020r. '

,HO NOJIIATENABIIASN JHTEpPATYPA

Tepemos A.B., Ilerpocosa P.A. Bronorus. bHOIOTHYECKAS CACTEMBT U 1POLIECCLL. 10
xrace: yIeGHUK IS 0611e06pasoBaTENbHBIX. YIPEKACHHH (mpoduneHE yporens), -M.OOO
«M1 BJIAZIOC», 2019 1.

Tepemor A.B., Tlerpocopa P.A. . buonorus. BEOTOrUYeCKue CACTEMEI H IPOHECCHL 11
xnace: yueSHauK s 06IeospazoBaTenbHblX YIPEKUSHHH (npodmnbHEI yposeHs), - M.OOO
«TULL BIAJIOC», 2020r.

OBLLAS BUOJIOTHA (nog ped. A.O. PyBumckoro). Vuebnuk mas 10-11 xmaccos ¢
YTy BNeHHbIM B3y 4eHIeM OH0TTOTHHU. M. IIpoceeruenne.

EUMOJOTHAS. YEJIOBEK (mom ped.  A.CBaryesa). VYuebumxk mnr 9 Krjacca
oBeobpazosaTensuplx yueOubIX sasegenuit. M. ITpocsemenye.

BUOJIOTUSL. JKUBOTHDBIE (nox pen. B.K. Illymmoro u zap.). Yuetnoe nocobue mms 7-8
Knaccos o6meobpasoBaTeNpHbX yapexaernit, M. IpocsenieHue. 2000 1.

300JIOCWS. BECIIO3BOHOUIILIE (asT. B.P.Jonsuuk, M.A.Ko3m0B). MuoroyporHEBBIH
yueGHYK 11 7 Kiacca cpeiaell HIKOIbI, TUMHA3KH 1 JIHIEEs. CII6. Coer. JInT.



30010TUY. TIO3BOHOUHKIE (ast. B.P.Jlompuux, M.A Kosmor). MHOroypoBHEBBIH
yueBHHK A § Knacca cpeaued monbl, Tumrasult u muuees. CII6. Crerr. Jlur,

BUOJIOTHA. SHHI/IKHOHE,HHIIECKHPI CHOBAPIB. M. Poccuiickas SHOAKIQIE (M.
Teitnop 1., Tpuu H., Crayt V. Buomorms. B 3 . M.: Mup, 2012.

Kanunosa I'.C.,Mazapxura T.B. Boponuna IA./ ETD 2014. Bﬁonorﬂﬂ. Tunosble TECTOBEIC
samanud. // M.: Drzamen, 2014, '

Bopogmr [1.M., Beicomkaa JLB. , Hnivinwn .M., noa/per.IllymuoroB.K., Jemumuma .M.
OGmas Guonmorust B 2yx uacTsax ( mpoduibHE yposews) -M,OAO « M3szaTembcTso
[Tpoceemetue», 2017.

CTpYKTYpa 3K3aMelalHOHHLIX HIETOE 1 KPHTEPHHU OECHKH
OTBETOB HA BONPOCHE

Brierst A5 yCTHOH (OPMbY BCTYMHTENIBHOI0 HCNBITALMS COEPIKAT 110 4 BOMpOca: 2
10 ofurelt Gwonoruy, 1 M0 aHATOMHU U GW3HOROrME U 1 10 GWOTOTMM JKHBOTHBIX, OakTepHil i
BpycOB. OTBET HA KeKIBIY BOIPOC OUEHMBAETCS MAKCHMANbHOU Benuuuioi 25 Gannor. 3a
KaK/IYIo OMGKY B OTBETE OLEHKA CHUKAeTCA Ha 1-5 Gannos B 3aBUCHMOCTH OT SHATHMOCTH
omubki. Kpome TOTo, OEHMBAEICH IONHOTa OTBETa — OLEHKA CHHKAETCS 38 OTCYTCTRHC
06a3aTebHON HuOpPMAaLK IO BONPOCY ¢ yu&roM O6BEMa M 3HAYMMOCTH OTCYTCTBYIOMCH
nudopManyK (OTCYTCTBUE OTBETA WIH OTBET HE HA BONPOC OHECHUBACTCS BENIMHHHOH 0 Hamos).
[Jocrie OLEHKY OTBETOB HA KAXIHIH BOIPOC TTPOUIBOIUTCA CyMMHPOBaLKe OAIIOB 110 KaXKAOMY -
BOLIPOCY € MOTYICHUEM UTOTOBOM OIEKKHE KCXOJT W3 MAKCHMAbHON 100 Gannos. '

TIPVMIMEPLI BMJIETOB [TPOIJIBIX JIET:
B-905
1. I'EH U ErO POJIbL B BMOCHHTESE
2. ABUOTUYECKUE DKOJIOTUYECKHE GAKTOPBI
3. OPTAHbLI CIIYXA 11 PABHOBECHI
4, KJIACC KOCTHGLIE PbIbbl

B-906

1. MUTOXOHJPUH

2. JOKA3ATEJIBCTBA 3BOJIFOLIMK

3. KPOBD, JINM®A, TKAHEBASI XKUAKOCTh
4, TUII MOJUJIFOCKH

Ipyt NpoOBeAHAN TUCTAHLFOHHOr0 YK3AMeNa CTPYKTYPa TeCTOBEIX 3aJaHAH COCTOHT A3
Tpex yacreit. Yacts 1 : copep®uT 10 3amanmii ,MMEIOITHX MHOKECTBEHIIEI BEIGOD (110 2 Gamna
3a BOIpPOC), yacth 2-10 3ajaliuit Ha NpaBU/ILHYIO [OCIEA0BATENLIOCTh TPOLECCOB IR
cOGBITHI( 10 5 GanioB 3a IPaRHALHLIA OTBCT) B 9acTh 3 -103amaHui Ha COOTBETCTBUEC (mo 3
Gaia 3a IpaBHIRHEL OTEET) . Beero MakcuManpHasg cymma -100 Gannos.

[MPUMEPBI TECTOB ITPOLJILIX JIET:

1. BerGepure W3 CHUCKA [[PABHIBHLIE OTBETEL

Kakne (pyHKITHY B KIETKE BBIIOIHSCT SOPO:

B SBIIIETCS MECTOM JIOKAIU3ALIH XPOMOCOM,

2} obecricurBaeT MaTPHUHBLIE TPOLIECCLL B KNIETKE;



3) 06ecIeuuBacT OKUCIEHYE OPraHnyeCKUe BEIIECTBA A0 HCOPTaHK eCKUX,
4) ofecneynBaeT IOCTYILICHHE BEIUECTB B KICTKY;
5) YJacTBYST B MOArOTOSHTEILHOM STAIle IHeprooOMeHsd;

2. VeTaHOBUTS IPABMIILHYIO IIOCIEI0BATENBIOCTE [IPOLECCOB (pOTOCHHTESAE.
1) (oTosmns soApl K 00Pa3OBAHUE KACILOPOAA;

2) MOMJIOLIEHUE KBAHTOR CBETa JIEKTPOHAMA xnopoduna.

3) (uxcai(Es yriCKACIOro raa.

4) mpeobpaszoBaNue CONHEUHON JHEPIUd B SHEPTHIO AT,

5) MCIO:L30BAHUC YHCPIHH AT® 151 cHETE3a TTIHOKO3EL

Otpet: 24135.

3. YcraHoBUTE COOTBETCTBUE MCIKIY HPOLECCaMH, MPOHCXOHATIHMH BO BPEM aesneHust KJICTKH
I~

U criocoGaMy e Aefeilis. K Kaxol OsVIUY, AaHHO! B EPBOM CTOJONE, nogbepure
COOTBETCTBYIOLLYIO LO3UIUIO K3 BTOPOTO cTomONa;

[ criocos TIPOLIECC

1- MHTO3! a) IPOUCXOMUT PACKOIKIEHHE CECTPHHCKAK XPOMATHIL
06Pa3yIOTCs IUILA0UAHBIC N0USPHHE KICTKH,

2- Meii03, PEAYKLUNOHHOE ACASHNIC, .
1CHO3, PEAYILMO s > | HIEHTUYHBIE MAaTEPUHCKON,

-~ A
- MEWO03, D HIL eIICHUE
7 HO3, YKBAIHOHILOE ACTICH ) IPOMCXOUT PACXOXKIACHUE CECTPUHCKIUX XPOMAaTHII;

06p&3leT Cs TANIOHITHEBIS JOUCPHUE KICTKH,

B) TIPOHCXONMT PACXOKICHIE TOMOIOTHHHBIX XPOMOCOM,
06pa3yIOTCs TATOUAHEIE IOUCPHHE KISTKH.

Oteet; A-1; B-3; B-2.

Tpeacenatens NPeAMETHON KOMUCCHH IO OWONOTHH,
3aeyiomas KabeApoil MeAUITHHCKOH 6}10n0m111 u
TEHeTUKY

jorient, 1k.6.1. M.A. KoprxeHeBCKasS

COTJIACOBAHO:

[Tpopekrop 110 yueGuoi paboTe,

TIpogeccop, A.M.H. “AM. SIpemenKo




