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Kputepuii OueHKH YCTHOTO OTBETa 10 OHOJIOrHH
Ha BCTYNMHUTEIbHBIX DK3aMeHaxX
B IICTIBI'MY umenn axagemuka W.ILIIaBiaoBa
2024 ron.

DK3aMEHALMOHHbIH OUIET ISl YCTHOTO 9K3aMeHa 110 GHONOruy BKIo4aeT 4
BOIIPOCA TEOPETHIECKOro XapakTepa: 2 BOIpoca 1o o0ure#t buonoruy, 1 BOIpOC 110
agaTomui, | Bormpoc 1o 3000rud. OTBET Ha Ka)kKIbIH BOIPOC OLEHUBACTCA B
uHTepsaie ot 25 1o 0 6amtos. [Ipu BEICTaBICHHH OLCHOK 3 paboTy B LIEJIOM,
Gassl cyMMEpYIoTea. MakcumanbHas onerka — 100 6asuios.

25 GalyIoB: OTBET Ha 1 BOIPOC MOJIHBIHN, JIOTMYECKH BBICTPOEHHBIH,
apryMeHTHPOBAHHBbIH, [I0Ka3aHO ry0oKoe 3HaHWE U MOHUMAaHHE He TOJIBKO
GUOTOrMYEeCKUX TTOHATHH 1 TeOpHit, HO U BHYTPHUIIPEAMETHBIX U MEKIPEAMETHBIX
CBAI3ei; UHTErPATHBHbIH MOAX0/ K 00BSCHEHHIO sBIeHUH. OTCYTCTBYIOT HE/IOUETEI
B M3JIOEHUM MaTepyana 1 B opopmieHur pabotsl. Cobimoens! TpeboBanus
eIMHOro ophorpadrUIecKoro pexmuma.

24 Gaya: OTBET TMOJIHBIHN, TOTHYECKH BHICTPOSHHEIH, apryMEHTUPOBAHHbIN,
[TOKA3aHO [Iy6OKOe 3HAHWE ¥ TOHMMAaHHE He TOJIBKO OMONOTHIECKUX TIOHATHUH U
TEOPHA, HO ¥ BHYTPUIIPEAMETHBIX K MEKIIPEIMETHBIX CBsI3ei; HHTEerPaTUBHBIH
MOAXO0/ K 00bsICHEHHUIO ABIeHUHN. [IpHCyTCTBYeT Mal03Ha9IMMOC 3aMeuaHie K
M3JI0KEHHUIO MaTepuaa.

23 Gauta: OTBET MOJIHbIMN, IOTMYECKH BEICTPOEHHBIH, apryMEHTUPOBAHHBIH,
[OKa3aHO TTyOOKOE 3HAHWE ¥ IOHUMaHHE He TOIBKO OMOOrHYeCKIX TIOHSITUN U
TEOPUH, HO U BHYTPUIIPEAMETHBIX i MEKIPEAMETHBIX CBA3CH; WHTerpaTUBHBIH
MOAXO/ K OOBSICHEHHIO ABJIeHKH. BO3MOXKHO HajMuue O/HOH HECYIECTBEHHOM
onmbku., CobIroaeHs! TpeGoBaHuUs €IHHOT0 OpdorpapuIeckoro pexuma.



79 Garia: OTBET [IONHBIE, TOTMYECKH BRICTPOESHHBIL, apryMeH THPOBAHHELH,
TIOKA3aHO Iiy00K0e 3HAHNE ¥ TOHUMAHKE HE TOJIBKO OHONTOTHIECKUX IIOHATHH 1
TEOpuH, HO B BHYTPUIIPSAMETHEIX H MEKIIPEAMETHBIX cBA3eH; HHTETPATHBHEIHA
00IX%0 K 00BACHEHHIO SBJICHHH. BO3MOXHO HaTU4He 2- mepgouéToB. CoOnroaeHbI
TpeboBanusa eUHOTO opdorpadnueckoro pexnma.

91 Gasr: OTBET [OJHKI, TOCHYECKH BRICTPOSHHEIH, apTyMEeHTUPOBAHHEH,
[TOKa3aHO T1y6oKoe 35AHUE U IOHHMAHUE He TOMbKO GHOTOTHIeCKHX TIOHATHH #
TEOpHH, HO ¥ BHYTPUILPEAMETHBIX U MEKIPEIMETHBIX CBSI3eH; MATETPATHBHBIN
TOIXOM K 00bacHeHMIO sRiIeHul, Bo3MOXKHO Hanu4ue 3- HeJJouETOR
(HecyILeCTBEHHBIX OIMIOO0K).

20 GaLIOB: OTRET [OTHELL, TOTHIECKH BEICTPOSHHBIH, apTyMEHTAPOBAHHBIH,
noxa3aHo TyGoKoe 3HAHUE ¥ HOHUMAHUE He TOTBKO OMOMOrT4ecKiX HOHSTUR H
Teopui, HO ¥ BHYTPUNIPEAMETHBIX H MEKIIPEAMETHEIX CBA3CH; HHTETPaTHBHLIN
OIXOX K OOBACHEHUIO SBNCHMH. BosMoxio Hanaune 4-5 nenouéTos (He Oosee 5)

19 GagnoB: OTBET NONHEI, JOTHIECKH BRICTPOSHHEIH, apryMeHTHPOBAHHbIH,
OKa3aHo Iy0OK0oe 3HAHUE 1 NOHAMaHVe GXOTOTHUECKIX NOHATHI H TeOpHH. He
OpOCHEXIBACSTCA 3HAHUE BHYTPUIPEIMETHDIX ¢Basel. BO3MOXHO HApyNIEHUS
NOTMKH [OCTPOEHHUS OTBETA, HAIMYMe HECKONbKUX HECY LLieCTBEHHBIX HEI0UETOB,

18 GajI0B: OTBET IIONHEIHN, apryMeHTHpoBaHHbIH. Ilokasano 3HaHKS ¥ IOHMMAHKE
6BONOTUUECKUX MOHATHE 1 Teopuil. BO3MOXKHO HAPYIMEHUES JOTHKY TOCTPOCHHA
OTBeTd, HANHYUE HECKOJIGKIX HECYIIECTBEHHBIX HeA09ETOR Il OLIuBOK B
OHOJIOrHUIECKUX TepPMIHAX,

17 GazoB: OTBET [IOJHBIH, HO HeJOCTATOUHO aprYMEHTHPOBAHHbIL, C
HAPYIIEHUEM TOTHKHA. [10Ka3aHO0 3HAHWE GUOIOTHISCKHX TIOHATUH 1 TEOpUI.
BOSMOXKHO Hald4He 5-6 HeCYIeCTBEHHLIX OIubOXK.

|6 6208 OTBET MMOJHBIHA, HO HEJOCTATOYHO apTyYMEHTUPOBAHHELIH, C
HapylnenueM noruku. IlokasaHo sHaHKUE i TOHUMAHNE OUONIOTUUECKUK TTOHSATHH,
TeopuH, HE TPOCASKHUBAIOTC] BHYTPRITPEAMETHEIS CBA3M. Bo3mMokp0 HAIUYUE
HEeCKOABKUX HefouETOB, Bo3MoxHo Hanyave 1 -Ouopiornyeckon OUIMOKH, €CITU B
OTBETAX HA APYTHe BONPOCH TPOCHKUBACTCS BIaJIEHNAE COOTBETCTRYOMMMH
YMEHASIMU.

15 -14 6amnoB: OTBET HEAOCTATOUHO NOIHE ( He IpYBEJIEHE] BCE [IONOKEHUS
ofmeH XapaKTePHCTHKY THIIA, KIIACCA KUBOTHBIX, HE H3IIQIKEHb BCO (QYHKITHH
CHCTEMBI OPraHOB, HET BCEX TTONOKEeHUH Kakoi-THO0 TeOpHr 1 T.J..). Bo3zmoxHo
HATTAUTE HECKONBKHAX CYLECTBEHHBIX 1-2 OMIHMOOK MITM HECKONBKHX HeOUETOR (HO
ne 6onee 10).

13-12 6asi08; OTBET HEAOCTATOUHO ITOJIHbIH ( HE NPUBEASHBL BCE MOJTOKEHAS
oBIIel XAPAKTEPUCTHKH THIIA, KN14CCca KU BOTHBIX, HE U3I0MKEHb] BCe QVHKIIUN
CHCTEMBL OPraHOB, HET BCEX IfoNokeHui kakoi-1u6o Teopuu ¥ T.4.). BO3MOXHO
HaNAIHe HECKOIBKIX CYLIeCTBEHHBIX 2-3 ounibok uid 6oiee 2- HeIO0YETOB |




11-10 6annoB; 3a7aHME BEHIIOIHEHO MEHEE YeM Ha HOJIOBUEY, TIPH 3TOM ZIaHbl
OCHOBHBIE IOHSTHA ¥ ONpeseeHns. JonycTuMo HapyLeHUE TOTHKY OTBCTA. He
[IpHBEIEHE] BCE [ONOKEHHUA KaKoH-1ub0 TeopuH, o0II1as XapaKTepUCTHKA THTIA
VOTH KJIACCA SKMBOTHEIX M3TOYKEHA He IIONTHOCTHI0, AONYIIeHE! CYLIeCTBEHHELE 3-4
omubKH.

0.8 GAJIOB: 3aJaHye BHIIOTHEHO MeHee YeM Ha NOJOBUHY, HO TIPH 3TOM AaHbL
OCHOBHBIE TOHSTHA I OnpejelieHys. JonymeHo Hapy lIeHue JOTUKH OTBETA.
JloTTyLEHET CyIEeCTBEHHbiE 3 -4 OIIUOKY U Gonee 2 HEHOYETOB.

7.6 GalUIOB: OTBET COLEPKUT TOMBKO HEKOTOPBIE CBEIEHHA ITO BOLPOCY OuneTa,
JOTiymeHsl 4 CyIeCTBEH Hble OHOTOrIIecKue ommOKH, 1aHa HesepHad TPAKTOBKA
OHOTOTMIECKUX TIOHITHE ..

5- 4 GaTa; OTBET COASPIKUT TONIBKO HEKOTOPHIE, HE CBA3AHHBIC MEXLY cobo#,
CBENSHHUS 10 BOTIPOCY GUJIETA, AOIYIICHBI CYIIECTBEHHEIS OHONTOTHIECKRE
olAOKH, AaHa HeBepHAas TPAKTOBKA OHONIOTUHECKHX TOHATHH.

3.0 Gauia: OTBET COASPKUT OTPBIBOUHBIE CBEIEHHS TI0 BOMpocy Ouirera, He
npuseneHs! TpedyeMbie OTpeelieHN s, 1aHa HeBEPHAA TPAKTOBKA DUONOTHUECKUX
NoOHsTHN, ZoTyLiess! rpyOsie Buosoruyeckye ouudru. B BOIPOce 110 reHETUKE HE
TIpKBE/eHb! CXEMbl CKPELIMBAHYH, HEBEPHO HAIMCAHDL FEHOTHUIIb ponuTenei u
IIOTOMCTBA, FaMeThbL ¥ T, .

| faaa: OTBeT He COOTBETCTEYET BONIPOCY 13 Ouiera.

() 6a/IOB; K OTBETY Ha BOIPOC aDUTYPUEHT He IPUCTYIAL.

[Tpeacenareilb npeAMeTHON KOMUCCHY IO OUONIOTHY,
3apeayrommas kadenpoil MeJMIMHCKOH OUOIOTHE 1
reHeTHKU

JIOUEHT, K.0.H. M.A, KopxeHeBCKas

COTrJIACOBAHO:

ITpopekrop mo yueOHoit pabore,

npodeccop. .M. H. AU, Hpemenxo
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IIporpaMmMa BCTYNMHUTEIbHBIX HCNbITAHKIH 110 GMOJIOTUH AJIsl NOCTYNAIOUWIHX B
denepabHOE rOCY1apCTBEHHOE Gro/ukeTHOE 00pa3oBaTe/ibHOe YUPEeKIACHUE
Cankr-IlerepOyprexuii rocyaapcTBeHHbIH MeAHMUMHCKUH YHHBEPCHTET
amenn akagemuka WL.IL IlaBioBa
MunucTepeTBa 31paBooXpaHeH s Poccuiickoii @enepanuu
B 2024 rony.

OBIAS BUOJIOTHSA

OCHOBbI IIUTOJIOTHH.
Buonorus - Hayka O JKMBOW IIPUPOZC. Bxiag Ouonorud B (HOPMUPOBAHHEC
COBpEMEHHOH Hay9qHON KapTHHBI MHpa U o6imielt KyTbTypBl IMIHOCTH. 3HAYEHHS
61IOIOCHUYECKON HAyKHU JUIs CETBCKOrO XO3AHCTBa, POMBIIINIEHHOCTH, MEIHUIUHBI,
oXpaHsbl IPUPObL. MeTOoIb! OMOJIOTHH.
YpoBHH OpraHu3aliu JKUBOIO: MOJIEKYJIAPHBIH, KJIETOUHBIH, OpraHu3MeHHbIH,
[1OIyJIALIMOHHO-BUI0BOH, SKOCHUCTEMHBIH, OuoctepHbl. CBOMCTBA  JKMBBIX
CHCTEM: OCOOEHHOCTH XHMHYECKOro COCTaBa, oOMEH BeIIeCTB M OSHEPIuu,
OTKPBITOCTH, POCT, CAMOBOCIIPOU3BE/CHHNC, HaCJIeICTBEHHOCTh M HW3MEHYUBOCTH,
pasPaKUMOCTh, CAMOPETYIIIIHUA; HX MposIBJIEHHE Y )KUBOTHBIX, pacTeHuit, TprOOB
U GakTepui.

K ieToqHAas TEOPHUS: HCTOPHS U COBPEMEHHOE COCTOAHHE.

XUMHUECKUH COCTaB KIIETKH: XUMHYECKHE STIEMCHTEI (yriepos, BOLOPOZ,
a3oT, Kuciopon, pochop, cepa) HEOPraHUIECKHIE 1 opraHuueckye BeIecTBa.

Heoprauuyeckue MOIEKYIIbl B KIeTKe (OMOreHHbie XUMUIECKHE 3JIEMEHTHI.
yTIepos, BOJAOPOJ, a30T, KACIOPOL, docdop, cepa; Aa, KUCIOPOL, YTIIEKUCIIBIN ras3,
aMMUAaK; MOHBI Kallusl, HaTpus, KalbLus, XJI0pa, hochopHOIt U YrOJIbHOU KUCJIOT),
uxX QyHKIUH.




JIunuasy (POCTBIE — KMPHI M BOCKW, CNGKHBIE — tochonumuaer u
DKOJIATIMAEL,  XONECTEPHH ¥ CTEPOMAHBIE TOPMOHBI, JKHPOPACTBOPHMBIE
BUT@MHHEI)! CTPOCHHE M OCHOBHBIE BGHOTOrHuEcKMe (Gynxmum (cTpykTypHas,
SHEPreTHIeCcKas, PeryIaTOpEas, 3alacaromas).

Yrneponsl (MoHOCAXapuAsL prGo3a, nesoxcupubosa, rmoxosa, Gppykrosa,
TaaxTosa; MUCAXapuIBl MaNbTO3d, Caxaposa, JaKTo3a; TIONHCcaXapiIbl: aMuiIosa,
aMHJIONEKTHH, TITHKOTeH, UE/UNON03a, XWUTEH): CTPOCHHE W OCHOBHEIE
Gromornveckue GyHKIMK (3HepreTHIECKas, 3aMUTHAS, 3aITaCcaroTiasn ).

Benku: cTpoeHue (aMUHOKHCIIOTE, eNTHIHAS CBA3b), YPOBHYU OPragH3aIHN
(EepBUYHAS, BTOPHYHAL, TPETHUHAS U YETBEPTUNHAS CTPYKTYPEI) M OCHOBHBIE
buonormdeckne  dykmmm  (kaTaTpudeckas, TPaHCIOPTHAs,  peHenTopHas,
CTPYKTYDHAM, PETYIATOPHAS, 3allKTHAS, 3aTaCaroas).

DepMEHTEL, UX POJIE B KISTKE.

HyxnenHosrre KHCJTOTRI (JTHK 51 PHK): CTpocHHUE
(Me30KCHPUOORYKICOTHIEI M PHOOHYKISOTHIEL, bochomuatmpras  cBa3b,
MEKMOJIEKYIAPHEIC M BHYTPHMONCKYJAPHBIE BOJOPOIHEIE CBS3M), CHHTES
(pennvKanMs W TPAaHCKPUINNA) H OHONOTHYECKHE yuximuu  (xpanenne
reHeTHYecKol MHbOpManwy; yuactre w-PHK, p-PHK u 1-PHK B 6mocunTese
BenKoB).

HpoKapHoTHUECKMEe UM _DYKApHOTHYECKHE KIETKY: CPABHHUTENLHET AHATH3
CTPOeHUsl (IIOBEPXHOCTHEL! anmapaT, IHTOINA3Ma, IeHeTHUeCKil MaTepual) u
CIOCOOE! JCeIcHMA.

110BepXHOCTHRIH ANIIAPAT KNETKM: CTPOSHHE (ILIa3MaTHYecKas MeMbOpana,
TIMKOKAINKC) W OCHOBHEIE  (pYHKIIHY (M3onmpyromas,  TpaHCIOpTHAS,
penenTopHas, KOHTaKTHAS).

OpraHouKel IBMKEHHAS: TOKHOHOKKN (ICeBAOTIOANH), PECHAYKH, KI'yTHKH,
- CTPOEHUE H (PYHKITHH.

IlnTonnasMa: ruanomiasMa # OPTraHOMIL. DHAOMUIA3MATHYECKAS CeTh:
MeMOPAHHOE CTPOeHZE W OCHOBHEIE (BYHKIIHH (pacnperenenvie OenKoB, CHHTE:
IHNEJAOE A XOMeCTepUHa, CHHTE3 MOJOBEIX TODMOHOB, 06pa30BaH e MIIOKO3E! IpuU
PACLICTLICHUY ITIUKOTeHA ).

Koumnexe [onpmxp: mMeMOpaHHOE CTPOGHHE W OCHOBHEIE GYHKIHM
(pacmipenenerue Genkos, moctymmBwmx w3 DIIC; cunres cHemupUYecKUx
NOMICAXapKAOB, YIACTHE B DOPMHUPOBAHUU JTH30COM ).

JIM30cOMBI:  cTpoenue (MemBpaHa, THAPOIUTHUECKHE (EPMEHTE]) H
OCHOBHBIC ~(YHKIHMM (DACINETLICHHE KIETOUHBIX MOJIEKY]T — yuacTde BO
BHYTPHKIGTOUHOH pEreHepaly, pACIICIUICHHE BHEKIETOUHBIX MOJNeKYl —
BHYTPUKICTOYHOE NUIIEBAPEHNE UIMMYHHAS 3aLI1Ta).

Mirroxonapuu: crpoerne (Hapyxuas MemGpana, BHYTPEHHAS MeMOpaHa ¢
BBIpOCTaM¥, MaTpuke, puUBOCOMBI, KomneueBas momnexyma JHK ¢ reHamy) u
OCHOBHasY (YHKIHI - KHCTIOPOMHBIM  5TAal  HHEPreTHYECKOro  oOMeHa:
OpoMexyTogHas cramus, uukn Kpebea, okucnurensaoe dochoprniposanie.

Lnactunpl: crpoeHue (HapykHas M BHYTPEHHIA MeMOpaHEl cTpoMma,
THNAKOMABl, DPHOOCOMEL, XoibleBas Mmomekyna JIHK ¢ TEHAMH), BUILI
(IeHKOTUTACTEl, XPOMOILTACTH! U XJIOPOINACTEI) H GyHKIHM:  3anacarormas




{(nelikormacTe), NIPHBIICKAIOI2SA {(XpoMoILTacThL), doTocHHTETHIECKAS
(XIIOPOILIACTEI).

DOTOCHHTE3 y pacTeHdi (cBeToBas W TeMHOBas (hasbl: BO3OYKAeHE o
IIEPEHOC 3JICKIPOHOB, (OTONU3 BOXEL M er0 3HAYCHME, CO3NaHME IpajiicHTa
IIPOTOHOB K cuHTe3 AT®, BKIIOUeHre BOROPOAA ¥ YIVIEKUCIOLO Ta3a B CUETE3
YTIIEBO/OB); (JaKTOPE!, BAUSIONINE HA MHTEHCHBHOCTE (JOTOCHHTE3A.

Pubocomet: ctpoerue (p-PHK u puGocomansable Geniki, Mamas U GOIbIas
CyOBeIUHWIBI), JNOKamm3anus (ruanomrasma, MemOpassl OIIC u AnepHo#
0GONOYKA, METOXOBADHY, INTacTU ) U GYHKINL — YYAaCTHE B CHETE3e DeIKOs.

I'eHeTHYECKHHA KON ¥ €70 CBOHCTBA: TPHIIETHOCTH, HEIPepEIBHOCTE,
HEIICPEKPEIBASMOCTS,  BRIPOXKACHHOCTE  (M3GBITOYHOCTB),  CHENMOHYHOCTE,
YHUBEPCATHHOCTE.

KileTeunslli WeHTp M [eHTPHOIA: CIPOEHHE KIETOYHOTO LEHTpA
(merTpocoMa W mueHTpochepa) # ero OYHKUM#E (CHETE3 MHKPOTPYGOUCK B
urephase, GopMupoBanUe IOMIOCOB K MUKPOTPYOOUEK BEPETEHA AENSHU).

Anpo: cTpoenme (aByxmemOpaHHas siZepHas oO0ONOYKA C  TIOpAMH,
KApHoIjiasMa - SIAEPHEIM  COK, TEHEeTWYEeCKHH Marepman  (XpOMOCOMEI).
XpOMOCOMEL, HX CTpoeHHe (ImHelinse Monexys: JHK B xoMIutekce ¢ benxamrr)
U KnaccuQukranug (pasMep, NONOXKCHHE IEHTPOMEPH; ayTOCOMBEl ¥ IIONOBBIE
XPOMOCOME!), KapHoTuil dYenoseka. (DYHKIUH Sapa: XpaHeHHe TeHeTHUECKON
HEQOPMaliY, BOCIPOH3BEICHUE TEHETUYEcKO uHOOPMaimd (CHHTES JHK),
TIePBEIM 3Tall peanuzalyy reHeTnyeckol nudopmanmy (cuntes PHK).

Peaxlus MaTpHyHoro crunTesa: perukauss (cuares HHK), TpaHckpHOims
(cunres PHK), TpaHonaus (CumMTes MONMAIEIITUIOR).

I'en ¥ ero ponp B GuocHHTE3e ~ MOTOK MHQOPMALUM B Kierxe; JTHK -+
TPaHCKPUITIKOHEREe Oenku  —  TpaHckpunuws — w-PHK, p-PHK +
pubocomanerele Genxu, T-PHK, Tpancnsunonnsie 61K — TPAHCIATNS.

OHereTudeckull oOMen B Knetke, Beckucnoponuslii (amaspobHELl) aTan —
IIHKOMHS ((pocOpUIEpOBaHUe [MIIOKO3b! 1 IIPOLYKTOR €€ PACIISIUIEHNS, CHHTES
AT® 5 nponecce aeochopUInpPOBaHYs IPOMEKYTOIHEIX TIPOIYKTOB THKOIN3a
¢ o0pajoBasd@eM [UPOBMHOIPANHON KWCIOTEL). bpoxeHme, erc BB
(MOJIOYHOKHCTOE, YKCYCHOKHCIIOE, CTAPTOBOE) H 3HAYEHHE B TIPOMEBILUIICHHOCTH.
Kucnopomnprii  (aspoOHEIN) JTam: NPOMEXYTOUHAS CTANHA (OKHCIMTENBHOE
TeKapbOKCHIUpOBanTe HHUPOBUHOTPETHOH KHCITOTHI (obpasopanwe
AKTHBMPOBAHHOW YKCYCHOW KKMCAOTEI — alleTUI-KodhepMenTa A, BOCCTAHOBISHHEIX
nepesocuykoB popopoza - HAJH, u yrmexucmoro rasa), muxn KpeGea
(OKHCTUTENBHOE TeKapOOKCUTUPOBAEHE U IErMIPCTEHHPOBARHE TIPOMEKYTOTHEIX
IPOAYKTOB UK C OOPa3OBaHWEM BOCCTAHOBIEHHEIX IEPEHOCYHUKOB BOAOPOAA U
YTIEKACIOTO rasa, CHHTe3  MoIeKynsl  AT®)} u  oKHCIHTensHOE
pocQopunupoBanre (paciienIene aTOMOB BOAOPOAA Ha IPOTOHE! H JIEKTPOHEL,
CO3TaHUC TPaUECHTA IIPOTOHOB B XOLE MEPEHOCA DIEKTPOHORB, HCIIONB30BAaHHE ero
sHepruu s cuHTesa AT®, ncmomp30BaHWe KHCAOPOAA KaK KOHEUHOIO
aKIeNTOPa SIEKTPOHOB U G0pa30Batye BOLI).

Jenenne KIeTRA: NpocToe OMHAPHOE JejleHre IIPOKAPHOT, MHUTO3, Meio3,
AMMTO3 — CPABHUTRIBHEIN 0030D.




Mutos: ¢aser (unTepdasa, npodasa, meraasa, anadasa, Tenodasza), ux
xapaxrepucruxa (yasoemme JIHK, coupanusamms XpoMocom, paspyiuenue
aaepHOl  obomoukw, GOpMHpOBaHWE BepeTeHA eNeHHs, B3aHMONEHCTRIE
IIEHTPOMED XPOMOCOM C HHUTAMH BEPETeHA, PACHOTONKCHHE BCEX XPOMOCOM B
SKBATOPHANBHOH INIOCKOCTH BEPETeHA, PACKOKICHHE CECTPUHCKHX XPOMATUA
KOKA0E XpOMOCOMBI K pasHEIM I[ON0CAM, JecITHpaTH3alws XPOMOCOM,
PaspyIICHHe BEDETEHA JICICHMS, QOPMEPOBAHNE ABYX SAED MYTeM O0pazoBamus
SAepHsIX  O0ONOYEK, MeNeHue LUTOMIA3MEI) ¥ OWOJOTHMYECKOe 3HAUEHME
(COXpaHEHWe uMCIa XpOMOCOM H TEHOTHIIA KIETOK, CIIocod Pa3MHOIKCHIIS
OZTHOKIIETOUHBIX 3YKApPUOT, Criocod ofpasoBaHns MHOTOKIETOYHBIX CTPYKTYD M
OPTraHN3MOR),

PasmnosxeHne u onTorenes (HHIHBHAYAJIbLHOE PA3BHTHE) OPTAHHIMOB.

ITonopoe u Gecmonoe pasMHMKEHHE: MONOBOH MpOIecc (KOHBIOTalns ¥
UH(Y30pHIA), Pa3sMHONEHHE ¢ OINOZOTBODEHHEM HA OCHOBE Melo03a, IOJOBOe
pasMHOXeHHMEe 0e3 OIUIONOTBOPEHMS ([IaPTEHOreHe3 Y NEPETIOHYATOKPEITBIX ),
npocToe GuHApHOE AeneHWe (GakTepuu), MUTO3 (OIHOXNETOYHEIE 3YKApHOTH),
IIOYKOBAHYIC (APOMNOKH), CIOPOBOE pA3MHOXKEHWE (DACTEHHMS, CIIOPOBHKH),
BCICTaTHBHOC Pa3sMHOXEHME Y pacTeHUM (BHUIAOMIMEHEHHBIMH moberamMu —
KOPHEBHINEM, KNYOHSIMH, ycamu; crebleM - uepeHKaMu, KOPHSMH) U HKABOTHLIX
(bparmenranms y uepsel, ongosiinessie GIM3HELEL):

Melios: cragun (uuTepdasa, nepBoe ¥ BTopoe Iemenus), dhassl (npodasa 1,
meTagaza 1, amadaza 1, temodasa 1, npodaza II, meradasa II, anadaza I1,
tenoasa IT), nx xapakrepuctyika. Crenunduxa mpodassr u aHa(aspl IePBOro
JIeNICHNST (KOHBIOTALHS M PACXOMJIEHAE TOMONOTHIHEIX, XPOMOCOM, LIPHBOIALIME K
00pasOBAHMIC TRIUIOHIHLIX KIETOK), OTCYTCTBHE CHHTE3A JHK nepean BrophmM
ACTCHUCM, BTODOE HENCHHE KaK MHTOTHYECKOe (pacxOoXicHue B apagasze 11
CeCTPHHCKHX XpOMATHA C COXPaHEHHWEM YHCNa XpOMOCOM). BHonornueckoe
3HaYeHue MeHo3a (00pasoBaHMe TalUIOMAHEIX NPOJIYKTOB NEAGHHWS — CIOp H
IOJIOBBIX KIIETOK, KOMOWHATHBHAS H3MEHUMBOCTbL B PE3YILTATE PACXOIKICHUS B
TIEPBOM AETIEHHH IOMOJIOTHYHBIX U HETOMOJIOTHYHBIX XPOMOCOM, KPOCCHHIOBEPA).

['amMeToreses: pa3ssuTie W CTPOCHHAE TaMeT (IOAOBEIX KIETOK) ¥ HKHUBOTHBIX:
pasMHOKEHHE, POCT, co3peBanme (Melio3) m dopmuposanue ramer. OmTimuns
OOreHE3a M CIIepMaToreHesa: pasmep AUIGKIECTOK M. CIIEPMATO30MIOR,
AIeTEHEPANNA TPEX MPONYKTOB Meiosa B oorenese. CTpoenue silieKneTok (Sapo,
Gonb1I0l 06BEM LHTOIIA3MEL, 0GONOYKY) M CTIEPMATOIONI0B (TOI0BKA C SIIPOM |
HeOOMBIUUM O0REMOM LIUTOILIA3MEL, IMIEHKa ¢ MMTOXOHIPUAMH ¥ LEHTPUOJIMH,
XBOCT, OODA3OBaHHBI NEBSITHIO MEPU(EPUYECKUME NApaMy MHKPOTPYOOuEeK #
Oapodl LEHTPaNbHBIX MHKPOTPYyOOueK). PasBaTHe IOMOBBIX KIETOK IBETKOBBIX
pactenu# (00pa3OBaHUE TalUIOXIAHBIX COOpP ITyTEM Mei03a, IETEHEepars TPex
OpOAYKTOB  Meffosa, (OpMMpOBanME IEUIBLEBOTO 3€pHa IyTeM MHTOROE,
(hOpMHpOBAHUE COASPKUMOTO 3apOABINEROr0 MEIIKA — SHUEKIeTKH ¢ KIeTKaMH-
CIYTHHKaMH, KJICTOK-aHTHII00B, IUIUIOXAHON NEeHTPanbHoH KISTKY.

Pasputee  3apojipliila  JKMBOTHEIX!  OIUIOZOTBOPEHHE,  O0pa3oBaHMe
DUTUTOUAHOY SUTOTHI, Apo0IeHne 3UTOThH, 00pazoBaHue BuacTyssl (OQHOCIOHEOTO




3aponiBiLIa),  TACTPYIH  (MHOTOCIOMHOTO 38pOMBINA),  (POPMHUPOBAHHE
3apOJBIMICBEIX JIMCTKOB (3KTO-, 3HTO- M ME30[epMEI) B XO.e racTPyJIaIHu,
THCTOTCHE3 U OpraHoreres (00pazoBaue TKaHell U OpraHoB). TTocTambprionansHoe
Pa3BHTHE KUBOTHBIX: IPAMOe - Ge3 MeTaMopdo3a (TpeBpalieHns) n HeIpsiMoe - ¢
MeTamMOpd030M (HEMONHEIM ¥ TIOJHBIM npeppaieryueM). OmIoaoTBOpeHze ¥
UBETKOBBIX pacTeH#l (ABOMHOE OMNOAOTBOpeHEE, raMeTodHT H criopodur),
TapTeHareHes (passuThe 6€3 OILTO0TBOPEHN).

OcHoBEI renerurn.

I eHeTuKa - HAyXa 0 HACHENCTBEHHOCTH U F3MEEYHBOCTH OPraHHu3MOS,
OcHOBHEIE METOJIL! TeHeTHKY. I nGprnomornyeck it aHAIH3.

MoH0- 7 TEIHOpHIHOe CRPEITMBAHIS (ayTOCOMHOE U CIIEILIEHHOE C ITOTOM
ACTCIOBARNE, HECLCINICHHOS M CLEIUTEHHOS HACTIETOBAHKE), AHATM3HPYIOLIee
CKpellUBaHYe.,

3axonsl MeHzenst (3aKOHEL ayTOCOMHOTO HACHENOBANYs): TIepPBEIfl 3akoH —
3aKOH enmMHOOOpasus rewotuna u deHoTwna  rEGpumoB UEPBOr0 TTOKOJEHHUS
(HOHOE NOMHHHDOBAHHE, HEOIHOE AOMUHHpPOBaHWUE, KOIOMHAHHPOBAHHE),
BTOPOH 3aKOH - 38KOH PACIIENNEEH IHOPHAOE BTOPOTO MOKOIEHIS 10 TeHOTHIY
(1AA:2Aa:laa) u denotumy (monHOE =  HemosHoe JOMHHUPOBAHHNE,
KONOMRHHUPOBAHMUE); TPETHH 3aKOH — 3aKOH HE33BHCHMOTO KOMGHHHpPOBAHHS
IIPH3HAKOB Y TMOPHIOB BTOPOro Hokonenus [9A-B-:3A-bb:3aaB-:laabb = (3A-
:laa)x(3B-:1bb)].

[uronoruueckne ocHOBEI 3aK0HOB Memnerns (TTpaBUIIO «YHCTOTBL TAMET) -
3@KOHOMEPHO® TIOBE/ICHNE FOMOJIOTHYHBIX XPOMOCOM B IIepPBOM JeIeHnu Meilosa,
HE3aBHCHMOE IIOBECHHE HETOMOIOIHIHEIX XPOMOCOM B TICPBOM JEJIEHAM MeH03a)
i CTaTHCTHYECKUH XapakTep (BEpOSTHOCTH rubein Tpex MPOLYKTOB Meioza B
OOTeHE3e, KOMOMHHUPOBAHHA HETOMONOIHYHEIX XPOMOCOM B Melfose u
OILTOIOTBOPEHMUS ),

l'eneTrka nona (Ha IpHMepe MISKOMHTAOLIMX).

Cueniiensoe ¢ OONOM HACHEJIOBZHHE: TIONOBEIE XpoMoCOMEl (X u Y),
HECIENOBAHME I€HOB, DACIONOXCHHEIX TOMBKG B X-XPOMOCOME, DONb I'€HOB,
JTOKATH30BAHHEIX TONBKO B Y-XPOMOCOME, ISl OTIpeAeeHHS TIOIa.

CoemieHHOe wmacne/0BaHHEe U KpoccHHrosep (omeitel T.Moprana #a
Apozoduie).

XPOMOCOMHAS _TEOpUs.  HACICACTBEHHOCTH: poiaek  onelToB 1" .MeHnens
(3axonbl Mennemss) n T.Moprana (CuemwierHoe ¢ [ONOM HacleoBaHNe,
CHCINICHHOS HACIEAOBAHME U KPOCCHHIOBED) M OCHOBHBIE IIOJMKEHHS TEOPHH
(TOKaNM3alks [EHOB B XPOMOCOMEX, WX JHMHCHHOS pacmonoxerHye, Jacrora
KPOCCUHIOBEpa KaK MEpa pPacCTosHus Mexay TeHamu). llHTommasmaTHueckoe
HacAenoBaHKe (MAUTOXOHIPHAIEHOE U ITACTHLHOS).

DEepoTHIL W _TeHOTHI! (EeHOTUN (COBOKYIIHOCTE TIPU3HAKOB NAHHOTO
OPraHHM3Ma), TeHOTHI (COBOKYITHOCTS LIeNedl TEHOB  HAHEOTO OpraHusMa),
anjenmy  (PasaMuHbIe  CTPYKTYPHBIE COCTOSHWSA — ONHOTO r€Ha), IOMO- W
TETEPO3UIOTHI (HOCWUTENU JBYX ONMHAKOBBIX ¥ [ABYX PasHbIX ailenecit reHa),
B3aNMOJICHCTBEA  aJUleneil OAHOTO Tena (IONHOE NOMUHHMPOBAHME, HETIOIHOE




AOMUHHPOBAHHE, KOTOMHHHPOBAHUE) M PA3HEIX TSHOB (TTonMrenHsl KOHTPOIH
OJIHOTO TPH3HAKA).

I'eHOTHIT KaK TenocThas cucrema: B3aMMOJICHCTBHE anneneil omgHoro w
Pa3HEIX TEHOB.

M3MeHyuBOCTL — CBOMCTBO JKHMBEIX CHOTEM CYUIECTBOBATL B PA3IMYHBIX
CTPYKTYPHO-OVHKIHOHANLEEIX COCTOSHUAYX, ee KIACCH(DUKAIFN: TeHOTUITHYECKadT
(xoMOWHATHBHAY HA OCHOBE NOBeNeHWs XpOMOCOM B MeH03¢, KpOCCHHTOREDA U
OUNONOTBOPCHUA:  MYTAUWOHHAT),  MONWMOHKAIOHEAS, OHTOTeHETHYIECKAS
(SIHTeHOMHAs), = ¥ DO B OBOJEOITMH.

DeHOTUI 1M BHENIHAL cpena: MOAHQHAKAIIHE KK H3MEHEHHS (peroTHNA o
BIUARHEM (JAKTOPOB BHEIIHEH Cpefsl, nx 00paTHMOCTE ¥ HEHACIENYeMOCTS,
HOPMé& peaxItHu (ee 3aBHCUMOCTE OT I€HOTHTIA), CTATHCTHHECKHE BaKOHOMEpPHOCTH
MOEGHKAFEOHHON M3MEHUMBOCTH (BAPUAITMOEHAS KpHBas H €€ IapaMeTpb ).

MyTanny — kadecTBeHHSIE HN¥ KOMTYECTBEHHb e H3MEeHEHHUS TeHETHHYECKOTO
MaTepuana: renHble (M3MEHEHHS CTPYKTYPhI [ena - 3aMEHBI, BCTABKY W BhINAJeHUs
HYKJCOTUNOB), XPOMOCOMHEIE (H3MEHeRHs CTPYKTYPEI XPOMOCOM: JEfeIHHH,
AVIIAAKALIMH, HHBEPCUM K TPaHCIOKAIMH), TeHOMHBIE (M3MEHEHUS uucia
XPOMOCOM, KpaTHBIE ¥ HEKpaTHbLIE TallouIHOMY HaGopy XPOMOCOM); anepHsie (B
AHK XpomocoM siipa) u mutonnasmaTrieckue (3 IHK muaroxounpnii 1 NIacTHI);
AYTOCOMHBEE (B a¥yTOCOMax) U CIEMACHHBIE C [IOJOM (B MOMOBBIX Xpomocomax);
ACMHHAHTHBLIE W PELECCHBHBIE (NPOSBISIONIMEcs M Qe TPOSBISIONIHECT B
TCTCPOSUTOTHOM  COCTOAHUMK), COMATHYECKHME (B COMATHUYECKUX KNEeTRAX) U
TCHEPATHBHEIE (B MOJNOBBIX KIETK4X), CIIOHTAHIIBIE (camonpon3BonLHEE) U
MHAYOHPOBAHHEIE  (BBI3BAHHBIE BHENIHHMMU BO3JCHCTBUSIMK),  IIOCIEICTRISL
MyTald 11 QeHoTHIa. MyTarens! (duznyeckue, XHUMWYECKHE) ¥ TIOCIIEACTBUSN
3arPA3HCHUS OKPYXKAKOLIeH Cpe/Ibl {IOBBIICHHE YacTOTE MYTaIunii).

I'enernka u Menumuua/

MeTonst _remeruxn gemomexa. Ocofennocts  uenosexa Kak o0pekTa
TeHETUKN (IUIOZOBHUTOCTE, I'€HEANOIHUeCKLil METOJ (METOZ POIOCHOBHEIX), €ro
CUMBOTHKE (MY/KCKOH ¥ JKeHCKHIT Tod, CYIIPYTH, GpaThs H CECTPEI, OMHOSHIIEBEIe
4 pasHOSAHIEBEIe CIM3HEIb, HOCHTENH H3Y4aeMOro OPU3HAKA} W BO3MOMHOCTH
(OTIpesieNeHue HACTeNCTBEHHOTO XapakTepa Npu3HakKa, ero JOMHHAHTHOCTE WU
PCEUCCCUBHOCTE, ayTOCOMHOCTH HIH CHEIUIEHHOCTL C nonom). binsnenossi
METON! MEXaHH3MBI ODPa30BAHHA ONHOSUIEBEIX W Pa3HOZUNEBEIX OIH3HEOB
(MOHOSHTOTHUECKHI W MNONA3NIOTHUCCKHI), CpaBHEUWe CTENeHH H3MEeHYUBOCTH
OTHOANIEBBIX W PAsHOSHIEBBIX GMU3HELOB 1 ONPEIEeNeHHs] OTHOCUTETLHOH
PO TCHOTHNA B DasBHTAM TNPH3HAKA. MONeKyIIpHO-TeHETHI KUl METON:
AHalu3 M3MEHYMBOCTH W €€ TPWHHH Ha MOJIEKYIS[PHOM YPOBHE (BLISBICHNE
HSMCHEHNA KOHUCHTPAlHY ONPEAETeHHBIX MeTabOoNuTOB, MHOSBICHAS HOBBIX
MeTabONHTOB, H3IMEHeHHS CTPYKTYPBI M (QYHKUHW OUpElEneHHEX GeNkos,
VSMEHCHHS  IIOC/ICOBATENBEHOCTH  HYKICOTHIOR OIIpEeHNENeHHEIX  TI'eHOB).
Intorenernueckaii  Meton: adamms  umcna  u MopdonoTur  xpomocom.
CpaBHUTENBHO-TeHETIECKHE  MeTOR:  aHaIu3 MOICKYAAPHO-TeHETHYECKOIO
KOHTpOJIA TIPH3HAKOB y JKHMBOTHBIX HA OCHOBE 28KOHA TOMONOIHUIECKHX PSIOB
HAC/IeICTBEHHOA H3MeHYnBocTH H. . Barwnosa.




HacnencrBeHHble  6ONe3sHH — Kak XDOHUYECKHE  HEHH(EKUHOHHBIE
3a00NEBAHUSA BHI3BIBASMBIE W3MEHEHHSIMY TEeHOTHIIA 'ennpie GomesHu: wx
TPHYKHBL  (TEHHBIE  MYTANME), XPOMOCOMHBIE GOME3HH:  MX OPHYUHET
{(XpPOMOCOMHEIE H TEHOMHbIE MYTaI|n).

OCHOBBEI CEIEKIMH.

Ionstie © mopogme KUBOTHEIX U COPTE PacTeHMd. VI3MEHYUBOCTE W €8 pPOJIL B
CeneKUuH., MeTONEI CelekIUN; NOMECTIKAIAS (OnmOMAaIHMBAHKE), TMOPUIHAALHS,
HHIYKIMS MYTalIH, HCKyCCTBEHHEEIN 0T60p, pa3BeneHme.

Cenexnng pacTeHuit: CaMOOIBUICHUE, BEreTATUBHOE pasMHOKEHHS, TETepPO3IIC,
OTHAIeHHAs TUOPHAM3ALWS, TOAHIIOUANS, MACCOBBIL otGop. Hampasnenns
CENCKLIN PACTEHHH, POIb MOTA(PHUKANMOHHON H3MeHIHBOCTYL.

Cenexmms KUBOTHBIK: OIICHKA MPOU3BOIMTENEH HO TEHOTHILY,
OJIU3KOPOICTBEHHEBIE CKPELTHBAHNS, MEMIOPOAHbIe CKPEIIUBAHHS, ICTEPO3MUC,
OTJaNeHHAs THOPUIA3ALNS, UHAHBYIYA6HBIH oTOOp.

Brorexnomnorusa U ee OCHOBHEIE HaOpPABIEHHUS! KyJIBTHBHPOBaHIE
MHKPOOPTaHH3MOB, COMATHYeCKUX KIETOK W TKaHell, KiIeTouHas HHKEHCDHS —
ru0puan3alid  COMATHYECKHX — KIIETOK, TPAHCHIAHTAUMUSA  OILIOJOTBOPEHHBIX
SHIEKIETOK, TPaHCILIaHTANUS AOEPp COMATHYECKKX KIeTOK B SHIICK/STKHA
(KTOHVMpOBaRnUe), PETCHEPAIIS ¥ BEreTaTUBHOE Pa3sMHOXEHHAE PacTeHuUi; reHuas
HIKCHEPHS — TICPEHOC reHOB (TPaHCreHHEIe OpTaHU3ME!, TeHOTEpaIs ),

Ocu0BBI 3BONIOUNONAOro Yy eHu1L.

Heropus spomonuonsore yuennms; K. Jumweii, JK.-b.Jlamapk ¥ ux pons B
PasBUTHH Hayxu. OCHOBHEIE IIONIOKEHUS Teopun Y. JlapeuHa, ee 3uaveHue.
PesynbraTsl SBOMIOLMM: BOHMKHOBEHHE [PHCIOCOBIESHTI, BHI000pa30BaHe,
YCIOKHEHNE OPraHW3ailid, - HX MEXaHu3ME! (TEeHOTHIMYECKas W3MEHYNBOCTS,
M30IALUA M eCTECTBEHHBIH 0TOOP). OTHOCHTENBHOCTE NPHCHOCOBneHHit npu
H3MEHEHUAX BHEITHNUX YCTOBHIA,

Bun u ero xputepwu: Mopdo-aHaToMHuecKuit (cxomcTBO-paszaHUne
BHCIIHIX TIPH3HAKOB W BHYTPEHHEIO CTPOCHHS), GHOXUMHYECKHH (CXONCTBO-
pasiiipe NepBU4HOK CTPYKTYpsl OenxoB u JTHK, ocofennocreit MeTabomu3mMa),
STOJIOTHUSCKII (cxoneTBO-pasiuuMe  TIOBe[CHYS, BKIKOYAA OpauHoe),
SKOJIOTHYECKUH  (CXO/CTBO-pA3IMYMe 3aHMMAEMOIO apeand U HSKOJOrMYecKol
HHIIH — KOMIJICKCA CBA3CH ¢ APYruMM BuIaMu M (haKTOpaMu BHeEIHe cpernsl),
TeHETHYCCKH (CKPeLIMBaEMOCTL-HECKPEIITHBAEMOCTS, TIOAOBUTOCTE-
CTEPHIPHOCTS TMOTOMKOB), - HX JOCTOHCTBA M HejocTaTkH., HeobXomuMocTs
HCTIONB30BAMS KOMILICKCA KPHTEPHUEB.

JloKasareneCTBE  MAKPOIBONMOLMHA:  TaKCOHOMMHECKHE {cucTemaruka
OPTAHM3MOB), TANEOHTONOPUYSCKHE (HCKOTIAGMEIC OpTAHH3ME, IIepexOaHEIe
DOPMBI), CPABHUTENEHO-aHATOMMUECKHE (TOMONOTHA ¥  QHAIOIUS OpraHoB),
SMOpHOIIOTHYECKHE (OHTOreHEs U (QUIOTeHes, GHOreHeTHYecknil 3aKkoH | eRKeTs-
Miomiepa,  pyAMMEHTBI,  aTaBU3IMBI), Onoreorpadudeckre  (cpaBueHHe
PaCTUTEIBHOTO U JKHBOTHOTO MUPOB PAa3HbIX TeorpaduuecKnx 30H).

Iyt M Bagpasnenws  MakpOIBONMOIAK, apomopdossl  (Mopdo-
(husHONOrIHeCKHH TpoTpecc, NOBBILIEHHN OBIIErO YPOBHS  OpraHu3aIlim ),




MHOAANTAlNE (YaCTHEIE HPUCIIOCOBNeHs) i obuas JereHepanys (yoporesue
OPraHU3aIUN), WX COOTHOIICHHE B MaKpODBOTIOLHY, OUOIOTHISCKHH Mporpece u
Perpece, mx KpATepHU (U3MHEHHS YHCICHHOCTH ocoleH, BenuumHEr apeana,
CTCIIEHH BHJIOBOTO pa3HooGpasns).

OcHoBHBIe apoMopdo3sl B 3BORIOHUH (OTOCHHTE3, XeMOCHHTe3 w
a’poOHOCTE  (HaAuapcTEo ITporapnotTsl);  BHYTpuUKIZeTOUHBIE MeMOpaHnLle
OPTaHOUARL,  sfepHas OBONOYKA, BEpeTeHO fAeNeHMA U NOMOROl riponece
(HamuapcTBO JYKapHOTH), MHOTOKIETOYHOCTL (KONMOHMANEHEE IKHBOTHEIE H
PACTEHUS); HNBYXCIOHHOCTH, KWIEYHAS IONOCTE K HEpBHAS CHCTEMA (TMI
KiimeunomonocTaele); TpexcinonnocTs, Fmafas MyCcKynaTypa, IOTOBEE Keje3bl,
BRUICIMTENbHAY cucTeMa (Tun IDnockue depsu); HMepBHYHAT MOJNOCTL Tena u
3AnHAT KHIKa (Tin Kpyroele weper); BTopruHas momocts T¢Ma, KPOBECHOCHAL H
ABIXaTenbHAs cucTeMsl (Tin KombuaTsie gepru); HAPY/KHBIM XUTHHOBRIA CKEHer,
ITOICPEHHONONOCATAaA  MYCKYnaTypa M CyCTABYATHIE  KOHEUHOCTH (Tun
HIeHUCTOHOTHE); HapyKHEILL POroBOM CKeNeT ¥ MaHTHA (THI Mounmockwm);
BHYTPEHHUH OCEBOH CKeJIeT u HepBHAs TPyGka (tvn Xopmoseie).

Bosuuknopenue xusum ma Bewmie: OIPEACIEHUE JKU3HM KaK (HOPMEI
CYICCTBOBAHUA ~ OPraHHYeCKO¥ MaTepHM B BHIE CHCTEM, CHOCOGHBIX
CAMOCOXPaHCHAIO, CaMOPETY/ILUH 1 CaMOBOCIIPOM3BEICHHS, XUMMNYECKUl 5Tan
BOSHUKHOBEHUS U3HHU (POITH CONHETHOTO H3NYUSHH S, TEMITEPATYPEL 3eMITy, Fa30B
H BOREl B BOSHHKHOBEHWH MAaNbIX OPTaHAYECKHX MOJICKYNl B TOLUMEPOB),
BOSHHKHOBCHHC NPOCTEHIINX OHONOTHISCKUX CUCTEM " (POTB  HYKIEMHOBEIX
KHCIOT, 0eIIKOB, CIOXHBIX THIHAOB H YITIEBOROE) 4 KIIETOK.

Kpatkas wmcropus passutus oprammueckoro Mupa (reoGHoXpoHOIOTYA):
Apxeit, TIporepozoii, [laneosoi (xemOpuifcKul, OpPIOBMKCKMIA, CHIYPCKUH,
AICBOHCKHH, KapOOHOBLIA U IepMcKuit nepuosry, Mesozol (Tpracoseri, IOPCKAY 1
MenoBon mepumonsl), Kaifrozoi (IaneoreHusIl, HEOTeHHLHA o AHTPOTIOTeHHEIIH
NEPHOABI), TEPHONM3AINSI BOSHEKHOBEHNS OCHOBHEIX TPYIIT JKABBIX OPTaHU3MOB
(HaaUapcTs, napeTs, MOANAPCTE, THIIOR).

DopMEI ECTECTBEHHOTO orGopa: TBUIKYLIAS, YMEHBINAO AL
(yBenmmumMBaOlAs) HACTOTY ORHOrO W3 amienel u OTHOI'C THUIA TOMO3UIOT,
CTAOMITH3UPYIOWAS, BEIPABHUBAIONIAS Y4CTOT] PasHEBIX alIenel M IPUBOSIIas K
BEICOKOH 10N TeTepO3NroT; AM3PYNTHBHAS, NPHUBOAAMIA K 00pa3oBaHHIO NBYX
CYOTOIMY AU ¢ BEICOKHMH YaCTOTATAMY Pa3HBIX alieneil (roOMO3UIOT) B KaskHOM
U3 HHX, - WX POJb B 3BOJIOLUH,

I eHeTHRA M YBONICIMHU, JUHAMHKA FeHOTHIHYECKON CTPYKTYPBl HOTYIALKAH
(M3MEHEHMST YACTOT I'€HOTHIIOR ION NeHCTBUEM (aKTOPOR 3BOJCIHHM ). 3aK0H
Xapau-Baitabepra. DIeMeHTapHblE  3BOIIOIHOHEDIE dbakroper:  MyTamuonmoe
AABJICHKMe,  eCTECTBeHHEBIH  OoTOOp,  Mmrpanms, Apeiip  reHoB, sddext
pONOHAYATEHIKE, BOHB] XA3HH, U30MIIMS).

AHTDOTIOTeHe3 (IPOMCXOMKASHNE | IBOMOLMS  4enoBeka). [lonoxenue
COBDEMEHHOIO0  TEJIOBEKAa B  CHCTeME  JKHBOTHOLO Mipa  (TIOANAPCTRO
Muoroxnerodusre, T XOpLOBRIE, TIOITHIL Hepernere, knace Mrexkonuraromue,
orpan Ilpumatsl, cemeficTo HenosexooOpasusre, pon Joaw, BUA Yenosex
PasyMmusIi). JIBYOKyLuHe CHAB aHTpOmOTeHe3a: GHONOIUEIECKIe (U3MEHHYUBOCTS,




MSOJUILMA,  MHIDADHA, MyTALUW, €CTECTBEHHBIH OTGOP) W CONMATBHbLIE
(obmecTBeHEEI 0Bpa3 xu3HH, TPYAOBasd M peueBas AeATENLHOCTE). JTambl
AHTPOLIOTEHE3a:  NPUONHUTEKH, IApaHTpONs! (HpeAmony) - ABCTPAIIOITUTEKH,
APXaHTPONB! (IpeBHeMIINe MoaK), NaNeARTPONS (ApEBAME NIOXH), HEOAHTPOIIBI
(NCKOTIaeMBIe W SKMBYIIHE JIHOIM COBPEMEHHOTO THIIA), - HX XapaKTepHCTHKA.
HenoBeweckne pacel  (Herpompuas, MOHIOJIOMIIHAS,  €BPONEOUOHAsN), WX
TIPOUCXOCNEHHIE i SAWHCTBO (II0 KPHTEPUSM BH/IA).

OcCHOBBI 3K010THA.

OKONOTHYECKHE CHCTEMEL, HX KIACCHOUKAIL: [TaHKOCUCTEMA (bmocdepa),
METa3KOCHCTEMB! (THIB! GHOMOB — KOHTHHEHTHI H OKeaHBI), MaKPOIKOCHCTEMBI
(GuOMBI — TIyCTEIHS, cTems, Tymmpa W T.I., MOpE, 03epo, pexa W T.IL.),
HMO3KOCHCTeME! (BrOreoueHossl: poa, fyr, Ipya ¥ T.0L), MHKDPO3KOCHCTEMEI
(MAKPOOMOTeOLEHO3BL:  MypaBeifHuK, meHs, ayXa H  T.IL), KOMIOHEHTEHI
(BroTHyeckue u afwoTHyeckue), BuMORAs W TIPOCTPAHCTBEHHAA XaPaKTEPHCTHKA.
DHEPreTHUECKas! XAPAKTEPUCTHKA 3KOCUCTEM: aBTOTPOQHEE ((POTOCHHTETHIECKHE
W XEMOCUHTSTWYCCKHE) M  rerepotpodusle. [lowstHe o 6uomacce i
IPOIYKTABHOCTH 3KOCHCTEM.

lemn ® ceTm nwramms  (Tpodmueckas XapaxTePUCTHKA SKOCHCTEM ):
MIPOLYIEHTEI ({IPOM3BOMHTRIIH OPTAHEKY — POTO- H XEMOCHHTETHKH }, KOHCYMEHTEI
(notpebutenn opramux:d - PacTATSIIHOAIHEIC, IUIOTOANHBIC, BCESIHELE),
PeYLERTHI (Pa3PYIIHTENA-MUHEPATH3ATOPH] MEPTBOH OpraHuKu),

OKOTOTHYeCKHe MTMPAMALB! (SHEPIHHN, GHOMACCH, YHCTICHOCTH), KPYTOBOPOT
BEIIIECTE B HKOCHCTEMAaX.

OKOJIOTHYeCKas XapaKTepUCTHKA BHIA! apean {(00acTs pacipocTpaHeHys U
€¢ BeNMUMHA), MNOTHOCTE (YHCICHHOCTE HA CQUHWIY BENHYMHEL apeana),
BOSPaCTHA  CTPYKTYpa  (JONH  HOPENPORYKTUBHOM, PENPONYKTHBHOH U
TIOCACPETIPOAYKTHBHOA TPYIIT) U IOJIOBAS CTPYKTYPA (COOTHOIIGHHE YKEHCKUX H
MYMCKHX oco0ell penposyKTHBHOY Tpynmsl). VisMeHeHus  YWCIeHHOCTH
IOIYJLILAH M c1Ioco0si ee peryaupoBaH .

Cpefla OCWTAHWS WM SKoNOryYeckas HWIA BHIA: COBOKYIHOCTE BCEX
OKOMOTUIECKHX (PAKTOPOB IKOCHCTEMbI, NeHCTBYIOUTHX HA BUJL, COBOKYIHOCTL #
XapakTep CBH3€il BUA C DKOTOIMIECKAMY (PAKTOPAME B 3KOCHCTEME,

Abuornyeckue sxomoruueckue GakTops (CBeT, BITOKHOCTD, TEMIIEPaTypa),
UX  KOMIIIEKCHOe  ge#ictBHe.  Ilpumitum  sxojorsueckoro ONTUMYMa,
OrpaHnIHBAIOIINE (TAMKTHPYIOLIKE) (haKTOPHL.

buoTndeckie skonormueckue dbakToprl, B3auMOCBA3N  momyiaumy B
OKOCHCTEMAX:  HEHTpaNbHBIE, HEraTHBHBEIE (KOHKYDEHLUS, XUIIHUTECTRO,
TaPasHTH3M), [O3UTUBHEIE (OLHOCTOPOHHHE — COKHTENHCTBO, COTpaTie3sHUHecTBO;
ASyCTOPOHHHE — B3aNMOIIONIE3HOCTS ), UX BIHAHIE Ea THCIEHHOCTS TIOMY AU,
AHIDONQreHHLIe _9KONOrHUecKkne (hakTophl, HX BIHSHEE Ha IIPHPOIHEIE
SKOCACTEMBL. AHTPOIIODKOCHCTEMEl (HACEIEHHBIE NYHKTH) H arpoIKOCHCTEMEL
(CenbCKOXO3SHCTBEHHBIE  YTObS, OHTOMHMKY, (epMEl), XX XapaKTepHCTHKH,
NpobIeMBl CAMOPErYIALME H BHIOBOTG pasnoobpasusa. OxpaHa OKpyxarolieil
Cpebl.




Paseurye W cMena SKOCHCTEM - 3KONOIHYECKas cykueccns. Ilpuunns
CYKICCCHM: BHYTPEHHHE (DHOTECHEAS CyKIIECCEHS, CaMOPA3BUATHE) U BHELIHUE
(OK30TCHHAY CyKIeccus, melicTsue MOIDHBIX  BHEHIIHHX  BO3geHcrmmii); -
TPCACKA3yEMOCTE SHAOreHHOH Cykueccuu. Ilepeuunas (ua paree HeobuTaemMoM
TPOCTPaHCTBE) M BTOpHYHas (Ha MOCTKATaCTPOPHIECKOM  IIPOCTPRHCTRE)
CYKIecTHA. PaBHOBECHEIE (KITHMAKCHEIE) SKOCHCTEMEL

buocdepa, ee rpannmes u XaPaKTEPHCTVKA KaK NaH3KOCUCTEMBI, TIOHSTHE O
Hoocepe (cdepe pasyma) xax KauecTBEHHO HOBOrO COCTOSIHMA W Pa3sBUTUSR
Buocthepst mox BIMAHEEM NeATeTDHOCTH qenosevectra (B.M.Bepuanckait).

Kwpoe BemecTso ¥ ero  dvHKIIM (OKHCHUTENBEHO-BOCCTAHOBUTENBHAS,
Ta30Bad, KOHIEHTPaEOHHAM, CpeIoobpasyromas).

Kpyrosopor peluecTs W moTok sHeprum B Ounocdepe: MakcHManbHAM
3aMKHYTOCTE LIHKIIOB KPYroobopota OHOreHHBIX 371EMEHTOR (yrrepon, Bogopos,
30T, KHCIOPOJ, Gochop, cepa), CONHEUHOE H3IYYeHHE KAaK TIABHBH HCTOTHUL
SHEprud ans Ouocdepsi, TparchopMaIlMa COTHETHON Hepruw B Ouochepe,
obeclieueHne KPYyroBOPOTAa BEILECTB 3a Cuer TPAHC(OPMUPOBAHHON 3HEpruy,
TCILIOBAS SHEPTHA KaK [IOCNeIHEe 3BEHO NOTOKa SHepruHu B Huachepe.

YEJOBEK Y EI'O 3A0POBBE

OCHOBHbIE TKAHW, OPradbl F CHCTEME! OPLAHOB UeJOBEKa. Heiipo-
TyMOpansHas Perynsius SeATeNAEHOCTY OPTaHIH3MA.

Hepeuas cucrema.

LleHTpansygas HepBHas cucTeMa — obLui oBz0p cTpoerus (ToNOBHEOH Moar,
CIMHEOH MO3r) 1 GyHKUMI (HHTerpaTHBHAL I perynsrtopran). Hepsuas Txans, ee
CTpOeHHE (HEHPOHH W BCIIOMOTATENBHEIS IJIETKH) U CBOMCTBA (BO3OYNUMOCTS,
MpoBopuMocTs). CTpoerne Heiipomos (Temo m OTPOCTKH), HEPBHBIH HMITYJIBC
(97exTpuyeckas BOJHA), ero NpOBENEHWE [0 oTpocTkamM. Ilepenaua mepsrbIx
UMIYILCOB Ha IpYTUE KISTKH (CIenu(Iyeckue KOHTAKTEI) ¥ ee 3HAUYCHHe
(MpOBeeHHe UMITYIBCOB O HePBHEM LETIAM, PETYNALHS QeSTeAbHOCTH HepoHOR
¥ JIDYTHX KJeToK). Bo3Gyxknenne w TOPMOIKEHUE HeHponoB., THIB! HedpoHOR:
YYBCTBHTEABHEIE (epenava uH(GOpPMALHH OT OpPraHoB), BCTaBOUHEIE (Mepemaua
AMILyJIbCOB M@Ky HEUpOHAMH) U HCOONHUTENbHBE (Tepexaua MMHYABLCOB
opraram).

[leputepuueckas  weppuas cHuCTeMa:  CTPOEHUE {coMaTHueCKuE
ABTOHOMHBIY OTAENE) ¥ DYHKIHU (Heltpoperymsauus cKelleTHON MYCKYIaTYPsl —
COMaTH4eCKUil 0THen, Helipoperyisuus BHYTDCHHUX OPTraHOB — aBTOHOMHLLA
oTAR).

Cronmrol wmo3r. CTpoeHME CIMHHOTO MO3ra: 0DONOYKH, MPOOONbHbLIE
Gopo3zel, cepoe u Henoe BEINECTBO, ¥X B3aUMHOE pacrionoxenue («Oabouxay),
CTIMHHOMO3TOBOH KaHA C JKHUAKOCTHIO, OTAENBI (uedineiii, TPYIHOH, TOACHUTALIMN,
KPECTHOBEIH, KONYHMKOBEIN), CErMEHTSI, CIWHHOMO3TOBELE V3/BI, KOPeUIKH u
HepBel. ODYBEKIMH CIUHEOrO MO3Ta (pedmexTopnas  u  mposonHEKOBAsK),
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CITAHHOMO3FOBBIE PEQIIEKCH] 4 UX AyTH. PediIekTopHas Ayra KOAeHHOTO pediiexca.
IoBpexaeHUs CHOMHHOTO MO3ra, HX MOCHeACTBUA (Mapanddd, HapyLIeHHs
4yBCTBUTENEHOCTH ).

L omoBroii Mo3r. CTpoeHHe rOJOBHOIO M03ra: 0GOIOYKU, OTAENSI (3a1HMil
MO3T: TIPOJOJITOBATEIH MO3T, MOCT M MO3XEUOK; CPeJHHE MO3r; NepefHuit MO3r:
TPOMEXYTOYHEIR W KOHEYHEIH)., OyHKINUY OTAEIOB TOJIOBHOTO MO3ra: CBS3bL CO
CTHHHBIM MO3IOM, HEPBHEIC HEHTPEI PEryIanuy NBIXaHUS, ITHIUEBAPEeHHs, paboThl
CEpAETHO-COCYHCTON CHCTEMEI, 3aIIUTHBIX PedIeKCOB KA, 9UXaHusa H PBOTEL,
MHHEPBALNA  A3bIKA, IJIOTKH, TOPTaHH, IUMTOBHAHON enme3s], KpyHHBIX
KPOBCHOCHBIX COCYNOB,BHYTPEHHUX OpraHos (MpOJONroBaThili MO3r); CBM3b
MEXAY NPONOIrOBATBIM M APYTHMH OTHENaMHd MO3Ta, JIMIEBHe U CIYXOBEIS
HEPBBl (MOCT); TOANEPXAHHE DaBHOBECHS M MO3LI, KOODIMHANAS ABUIKEHMIT
(MO3%KeYOK); CBA3D MEXY 3aMHHM U ITePeHNM MO3TOM, 3PHTEIHHEIE |- ClIyXOBbIe
HeHTPbl (CPeAHHHA MO3T); UCHTPH TEPMOPEIVISINM,  JKaKILL, IoJona |
HaCBIIEHHAA, TUNOTAIAMyC €0 TOPMOHBL (IIPOMEXKYTOYHBIM Mo3r). Bosmbnme
NONYIIAPES TIGPEITHETO MO3Ta, WX Kopa: O0po3nbl, HM3BHIWHLI, A0aH (Io0Has,
TEMEHHAS, 3aTBUIOYHAS, BHCOYHBIE), 30HEI (ABHIaTellbHAs, NPOCTPAHCTBEHHOM
OPHEHTALMY, 3PUTEIbHAd, CTyX0BasA, 0DOHATENbHAS ), X JIOKAIMU3AIHs i QYHKITIN
(aHanMs ¥ KOHTPONb COOTBETCTBYIOLIMX BHUAOB JIEATENBHOCTH ¥  WYBCTB,
(GOpMUpOBaHWE NIPOTPAMM LOBENEHHS 4 YIPaBIEeHUS TPYTOBOH HeATENbHOCTSHIO).
Crienmanisanuns JI€BOro W TPABOTO TONyMIApuil | CIYXOBOHM ¥ IBUrATENbHbIH
OEHTPBI Peuy, OCyLIeCTBRIeHHe alCTpakTHOre MpIITeHUs (J1€BOE nonyinapwe),
COIyXOBOC W  3PUTENIBHOE  pacmosznaBanue  o0pazos,  My3LIKABHOE |
XYOIKECTBEHHO® TBOPYECTBO — 00pasHOe MBIIIEHHe (ITpaBoe MOIyIIapHe).
HpenHOMO3roBEIe HEPBEI, HX 4neno (12), rpumeps! (06OHATEIBHEIH, 3pUTENbHELH,
IJa30ABUTATeNbHBIN, TPORHWYHBIM, ITHUIEBOH, CIYXOBOM, A3BIKOTIOTOWHBIH,
Onyxmarominit 1 op.) ¥ QYHKIMW (MHEEPBALKS W HeHPOpPEryIsSmus AeITebHOCTH
COOTBETCTBYIOIIUX OPTaHOB). [JOBPEKICHHS TONOBHOTO MO3Ta, MX [1CCIEICTRYSL,

ABIOHOMHAS (BEIeTAaTWBHAN) HEPBHAA CHCTEMA — CHMIIATHUECKUE,
[IApaCUMIATHICCKHHA ¥ MeETacuMIaThyeckuil oTaensl. CUMNATHUECKUN  OTHemd:
PacTIONIOKCHIE BEIeTATUBHEIX HEPBHBEIX Y3IIOB {(IIOTPAHWYHEIN CHMIIATHYECKHI
CTBOJI PAROM C IMO3BOHOYUKOM), JIyTH CHMITATHIeCKNX peduiekcos (smpa GoKOBBIX
POTOB BCEX TPYIHBIX M HEPBBIX TPEX MOSCHWIHEIX CETMEHTOB CIIMHHOTO MO3ra —
HEPBHEIE y3€TI5I B CHMITATHYECKOM CTBOJIE — HEPBHBIE OKCHYAHHS B
WHHEPBHPYeMbIX  oprawax). llapacuMupaTtuieckult  OTHed:  pacloNOKeHHe
BETETATVBHBIX HEPBHEIX Y3NOB (PALOM C WHHEPBUPYEMBIM ODPIaHOM WM B €ro
CTEHKE), AYT'H NAPaCUMIIATUYECKHX pedIeKkcoB (sIpa CerMeHTa CPeIHEerv Moara,
TPEX CEerMEHTOB NPOJQJIrOBATOI0 MO3ra, TPEX CErMEHTOB KPECTIOBOre OTIeNa
CHHHHOTO MO3ra — HEPBHBIE Y3JIBl OpPraHOB — HEPBHBIE OKOHYAHHS B
WHHEPBUPYEMEIX OpraHax), AHTarOHH3M BEreTaTUBHOM peryisuuy BHYTPEHHWX
OPTaHoOB, €T0 MEXaHM3M (pasIMYHEIE HelpoMeowaTopst). MeTacuMmaThyecKui
OTHCI: pPacIoNoXerne pepIeKTOPHLIX AYT (CTeHKA UHHEPBHPYEMOIC OpraHa),
aBTOHOMHOCTE PETYNALMH PabOTEL CepALla H MTHILIEBAPUTELHOTO TPIKTAL.

AHanM3aTOpLl  (CEHCOPHBIE  CHUCTEMBI), UX CTPOEHHES. peuenIop,
NPOBOJSIMIMY  TyTh, HU3IIHME HEHTPHl (COMHHOM, NpOROAroBaThi W
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TIPOMEZKYTOUHBIH MO3T) U BRICIIMH LEHTP (YYaCTOK KODPBI TOJOBHOTO MO3ra),
dyHxmE  (BocmpmaTHE M 06paboTRa uHQOpMAUEH).  Bblcome  meHTpHI
AHATH3ATOPOB: 3PUTETBHOTO (TEMEHHAS 30H&), BKYCOBOTO (JI0BHO-BHCOYHAS 30Ha),
CZyXOBOTO M BecTHOYISPHOTO (BHCOYHAS 30HA), OGOHATEILHOLO (monkopka
IIEPEAHETO MO3Ia), KOXHO-0CA3aTENbHBL (TeMerHas 30Ha). ACCOLMATHRHEIC 30HbI
KOpBl (IOOH&Z, TEMEHHAS M BUCOUHBIE 30HEI), WX GysximE  (uHTerparms
AHATH3aTOPOB, BOCIIPUATHE CIOKHEX 06pazon).

Pedaekce: (yenosrble u 6e3ycinoBHbIe) — oTBeTHAsS peaxiug opraHusMa Ha
PasNpaXHUTCTd C IOMOLIBIO HEPBHOH CHUCTeMHL Pe(eKTOpHbE HIyrH W ux
CTPOCHUS! YYBCTBHTENBHBIC, BCTABOUHBIE W HBHIATENbHBIE (wcnonAUTENLHEIE)
HEHPOHEL,  TopMmokeHue pediekcoB  (BHemmee u BHyTpeHHee). Pons
ACCONMATHBHEIX 30H KOPBI BOMBIINX NMOMYIIAPHE MO3Ta B 00pa30BAHMY YCIOBHETX
pedriexcos (hopmipoBaHie BpeMeHHEIX Cea3el), BrIcuids HepBHAS AeATENBHOCTS.

CoH — OU3NONOIHYECKOE COCTOSHHE MO3Ta W BCEro OpraHnu3ma,
XApaKTEPUSYIOEecs O00e3ABINEHHOCTEI0, DPE3KHM CHIKEHHOM peakind ma
BHCIIHNE pasNpaXkuTeny k¥ 0cobo¥ opraHusanvell aKTUBHOCTH KOPHI TOJOBHOTO
mosra. Crazquu cHa: 3achinanve (Ipemora), NOBEPXHOCTHEIA COH, MTy0OoKuil con.
Ilepuoer rryboxoro CHa: MeIJIeHHEIN (MeIeHHOBOITHOBEIH Ha
anexTposunedarorpaMme) 1 GBICTPEIN, MM HapaJOKCANBHEL (BBICTPOBOMHOBEIH
Ha 3IEKTPOIHIePanorpaMme), HX XapakTepUCTHKY (CHIDKEHEE 0BMeHa BelecTs u
HACTOTBL  CEPANEOMEeHUs, PEIKOE W IIOBEPXHOCTHOE [BIXAHUE, MOHIKCHHE
TEMIEPATypsl Tejla — MEHICHHBIM COH; YCUICHHE O0MEeHA BEINeCTB M YacTOTEHI
CepALeOHeHNs, IOBRITIEHNE KPOBAHOIO AABICHHUS, YuallleHue IBIXAHUS, NBIKEHHE
3aKPBITBIX TV1a3 — ObICTPEIA con). Perynaprocts cyMeHE! mepronos rayboKoTO cHa.
3HAYCHME CHA! OTIABIX M BOCCTAHOBIGHHE HOPMATHLHOW AKTHBHOCTH opraHu3Ma
(MeZNeHHBIH  COH), mepepalorka mH(pOpPMATNAM, NOIYYeHHEC BO  BpeMs
OonpersoBanmst  (ObicTput con). CHOBUISHWS KAK  CIOKHELS IICHXHIECKYE
ABLICHMA, OCHOBAHHBIE H& NEPEXUTHIX DAHEE BIEUATICHUAX, KOTOPEE MOTYT
HE3ABHCAMO KOMOWHUPOBATECS BO BpeMs GEICTPOro CHA.

Oprassl 4yBeTs — o6Luii 0630p cTpOeHMs 1 OYHKITHH,

Opran sperns, CTpoeHne [I1a3HOIo 1610Ka: GeouHas 000I0YKa (cxnepa) n
POTOBHIIR, COCYUCTAs 000NOUKA, CETYATKA W 3pPUTENBHEIH HepB, pangyXKHa .
000MI0UKA H 3paYOK, IePEHAN KAMeNa, XPYCTAINK, CTEKTIOBHAHOE TelIo.
[1a30nBMTaTeIEHEIE MBIIILEL, CIe3HAT JKENe3a U CIe3HbI TIPOTOK, BEKH ¢
pecuuramu. CTPOEHHE CeTHATKH: TIAIMEHTHBI CII0, (QOTOPEIeNTOPHBIE KITETKH
(anoyKK ¥ KOAGOUKHU), CIOM HEHPOHOB U BOTOKHA SPATENBHOTO HEpPBa, JKEeITOE
MATHO (YYaCTOK CETIATKM, COMEPIKALLII TOMBKO KOIIOOYKHU) U CIIEIIOE IIATHO
(MeCTO BBHIXOMIA M3 CETIATKH 3PUTETLHOTO HepBa). MexaHu3MbL 3PUTENEHOTO
BOCIIPHSTUSA: POJIB XPyCTannKa ((hoKycHpoBanre u3o0paxeHNs Ha CeTUaTKe 3a
CHeT M3MCHCHWA CBO€H KPHBHU3HBI), NANoYeK (CBETOBOCIPUATHE) H KONGOUEK
(uBeTOROCIIpUATHE ).

Opraz cnyxa. CTpoerue oprasa ciyxa: HapyKHOE yX0 (YIIHaS PAaKOBHHA M
CIyXOBOH IPOXO[ € XKesle3aMu), cpesHee yxo (GapabadHas nepeTorka,
MOJIOTOYEK, HAKOBAITBHS ¥ CTPEMEUKO, CIIyXOBad TpyDa) U BHYTPEHHEe yXo-
YTHTKA (OBAJIBHOE U KPYIIIOE OKHE, KHIKOCTD YIHTKH, IePEeroHyATAs
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IEPETOPOJIKA, MEeMOpara, BONOCKOBBIE KISTKH-CIyXOBEIE PEUITOPSL, CIIYXOBO
HepB). CIryxoBOe BOCIPHSITHE U €r0 MEXaHN3MEL KOIeGatms BO3IyXa —
HAPYKHOe yx0 — Konebarus GapabanHOH NepeHoHKH — KONeBaHHsS CIYXOBBIX
KOCTOYEK — KoJeGaHkA NePenoHKH OBIGHOI0 OKHA — KONeSauus KIIKOCTH
YIUTKY — PasApaxeHHEe BOTOCKOBBIX KIETOK — BO3HHKHOBEHME W IPOBEICHHE
HEPBHEIX HMITYILCOB.

OpraH pagHosecus (BecTuOynapHbLil anmapar). CTpoeHne oprama
P2BHOBECHA: TIQJIYKPYKHBIE KQHANEI, MEIIOUKH C HIBECTKOBLIMU KPHCTALIAMHI,
CTYZCHUCTaNA JKUIKOCTD, BOJIOCKOBEIE KIETKH-PELENTOPEL ¥ HEPBHLIE BOMOKHE,
CBA3b C BHYTPEHHMM yXOM. OYHKIINY OpraHa PaBHOBECHS: BOCIPHATHE
VH(OPMALIUY O HONOKEHHU TONOBLI (TeNa), Havase U 3aBepuicHAN
IpAMOTTFHEHHOTO JBHKEHHUS, €TI0 YCKOPEHHH WK 3aMENTEHIN, 3MEHEH!H CLIB]
TIKECTH; X MEXAHHM3MBI (POJIb CTYASHHACTON UIKOCTH, H3IBECTKOBBIX
KPHCTAJLIOB, BOJOCKOBhIX KIETOK).

Oprans: oboHsAHES B BKyca. ODOHSATENEHBIE DELENTOPH, HX PACIIONOKEHHE
(CNM3UCTHIN 3IMHETENHA HOCOBOM TIONOCTH), CTPoeHHe (GYIaBOBM/HEIE KISTKH C
pecHIYKaMK) i QYHKUMH (B3aUMONEHCTBIE PECHIYEK C MOTIEKYIaMHA TIAXY<EX
BEILIECTS B (QDOPMHUPOBAHYE HEPBHEIX HMITYI5COB). BKYCOBEIG pelenTops], 1x
PACIIONIOKEHHE (BKYCOBEIE COCOUKI HA IOBEPXHOCTH A35IKA), BKYCOBbIE 30HE]
(cnanKoe — KOHYMK SA3bIKA, CONEHOE ~ NEPeIHT W HOKOBEIE YACTH S3BIKA, KUCITOS —
OOKOBEIE Kpas cpeiHell YacTy A36iKa, TOPHKOS — 3aIHAS 9ACTE SI3BIKA).

Oprae! MBIIETHOTO ¥ KOXKHOTO 9YBCTEE, MEIILIEYHEIE PEHeNTOPEL, HX
pacnosoxerye (MyCcKynaTypa) # QYHKUHH (Bo38y>K/IeHIe IPH COKPAIICHNH WA
PACTDKEHVM MBI, obecITeuuBaomee KOOPHUHALMIO NRUKeHuH ), Koxusre
PeLENTOPbL, HX PacIrooKeHne (KOXa), pasHootpasre CTPOSHHS B CBI3H ¢
pasnoobpasmen OYHKUUE (PEIEIITOPE, BOCIPHEUMAIOIIHE NPUKOCHOBEHHE,
IDaBJICHHUE, XOIONK, TS0, O0us).

JHIOKPHHHAS CHCTEMA.

Kemesp! BHyTperHel cexperuu, uToBmMAnAs JKETIe3a, €€ PacIioNoKeHHe
(cepenmunas 061aCTh [IEH MO TOPTAHBIO), CTPOSHHE ([BE OILKH, COeNUHSHHEe
IIEPEMBIYKOH, COCTOSAIMINE U3 (DOIIHKYIOB), ¥ (PyUKIHHA (SI10cO0HOCTE MOrIOIATh
HOR, CHHTe3MpOBaTh 4 CEKPeTHPOBATh THUPEOWIHBIE TOPMOHBI, KOTOPHIE
YCHIHBAOT KHTCHCUBHOCTE [1OMVIOLIEHNA KHCIOPOJA U SHEPreTHUECKOro oOMeHa
BEUICCTE, CTHMYJIHMPYIOINUX POCT OPraHM3Ma, aKTHBUPYIOT BO3OYIUMOCTS
LeHTPaTLHON HEPBHOL CHCTeMbI, TIAMSITE M DMOIHH ).

Hooacenyoounan oswcenesq, ee noxanuzamus (ciepa OT ocM Tena, noa
OOJIBLIOH KPWBM3HOH XKelyAKa), JHAOKpHEHAs (yHKIHS (CHHTE3 W CEKPELMsI
CHICLUATBHBIMA  TPYNIAMH  KIETOK TOPMOHOB, DPEryIHPYIOLUNX —YTTIeBOHEINR
o0MeH). MIHCYIUH KaK OfUH U3 TOPMOHOB NOJDKEITYAOUHON KeNe3bl, CHIKAIOLMH
KOHIEHTPALFIO [WIOKO3bl B KPOBH IIyTeM YCHJIEHHS € NOMIOMEHUS KISTKAMH
(MBILIILIBI, 1€YeHb, SKUPOBBIE KIETKU); caxapHell auader, BBI3LIBAEMEIH
ASYUMTOM VHCYJIHHA, €0 CHMITOMEL ([IOBBIUEHHAS KOHIEHTPALUs TIIOKO3E B
KPOBH, HAJIMYNE TVFOKO3BI BO BTOPHYHOHM Moue, 9acThie ¥ OOUIBLHEIE BBIICICHUS
MOYTH, XKaxIa).
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Huaonoweunuxa, nx roxanusarpst (DapHsle OKenessl BOTU3M BepXHEro
MOTIOCA TOMCK), CTPOSHHE (KOPKOBBIM CA0H ¥ MO3IOBOE BELIECTBO) H (YHKLUU
(CHHTE3 M CeKpeUus T'OpMOHOB, PETyNHPYIOIUMX BOJHO-CONCBOH OOMEH -
MUHEPATOKOPTUKOCTEPOUILI KOPKOBOTO CJI0s, VITICBOZHO-OSNKOBBI oOMeH —
TTHIOKOKOPTHKOCTEPOHE KOPKOBOTO CJI0s, HOJOBOE CO3PEBAHUE Y MYKYHH —
BHIPOTCHBL KOPKOBOIO CIOS, MEATEIBHOCTE BCEX BHLOB MBI OpraHuA3Ma,
YTIIEBOIHO-KUPOBOH OOMEH — aipeHaluH ¥ HOpaIpeHanud MO3TOBOI) BEINECTBA.

Honoevte srcenesst (TMIAARE U CeMEHHUKU). SIUMHHKH: HX DACIIONOKELHE
(TOOCTE Ta3a Ha MaTOYHEIX CBA3KAX), CTPOEHUE (Teld U3 COSNUHUTENBHON TKAHH
¢ Qommxynamu), SENOKpUHHAS OYHKUMS (CHHTES M CEKPerus 3CTPOTEHOB —
KSHCKHX  IIOJOBBIX TOpMOHOB). DYHKOMH IKEHCKHX TONOBHIX TOPMOHOB
(cospeBanue ALEKNETOK U OBYNALMS, OTHOMKEHHE KHPA 110 KEHCKOMY THITY,
KEHCKHI TUIT 110BeAeHus ). CeMEeHHUKH: UX PACIONKEHNe (MOLWIOHKA), CTPOSHHUE
(cnoxuas ofonoyuka, MONLKA ¢ CEMEHHBIMK KAHAMBIAME), SHIOKPHHEAS QyHKIHs
(CHHTe3 U CEeKpelys aHAPOTCHOE — MYKCKUX ITOTOBBIX [OPMOHOB CIIEIHATLHbIMH
KJIeTKAMM CEMEHHBIX KaHanbles). OyHKIHM MyKCKMX IIOJOBBIX T'OPMOHOB!
PazBHTHE MYXCKUX IIOIOBBIX NPH3HAKOB U [IOBEHCHS, KOHTPOIE CIIEpMAaTOreHesa,
CTHMYJIALNA OKOCTeHCHHS XpAIlleHd, YCWwieHHe CHHTS32 DelIKOB B MBIIHIAX H
TEYeHH.

T'unogus: ero pacnonoxenye (BEIPOCT HIKHEN CTOPOHEI HPOMEIKYTOUHOTO
MO3ra), CTpoeHue (NepemHss u 3amHdd A0MM) H (QYHKIHH (CHHTE3 U CEKPSLIHs
F'OpMOHA POCTA W TOPMOHOB-TPOIIMHOB, PEryIUpyOmuX paboTy ApYyrHX xenes u
OpTaHOB: [I0JIOBBIX, MOIOYHEIX, HIATOBUHON, HAIIIOUEYHHKOR, IOYEK, MATKH.

I'opmomer: wx cTpyKTypa (IENTHAHbE — HECYIHH, CTEPOMIHbIE — [IONOBEIE B
KOPTHKOCTEPOMAHEBIE, TTPOM3IBO/HBIE AMUHOKMCIOT ~ THPOKCHH) M MEXAHU3M MX
AeficTers (B3anMoneHCTBHE CO COEIMMHUICCKIMN PELENTOPAMHU ¢ MOCTeNyoLe
aKTHBAIMCH WIA CHHTS30M ONpeNeNeHHLIX KIETOUYHBIX O0enkoB) | OpMOHEI
THIo(u3a, HaANOUSUHUKOB, IO/UKENYAOYHON, MUTOBUAHON W IONOBLIX KEIe3:
DYHKLMM 1 MOCHENCTRIS UX HAPYLIEHUS (CM. BbLIIE).

Hevripo-ryMmopansnas perysiis akTHBHOCTH OpraEuzMa. 1 noTanaMyc: ero
NOKAMM3aIHs  (DPOMEKYTOYHBIH MO3T) ¥ QYHKIES (CUHTE3 W CeKpELmT
HeHPOTOPMOHOB, PEryIUpyIOMEX paboTy runodusa N0 HPUHLKITY «CTHMY IS~
IojaBTIeHuey ). I'unotanamo-runoGusapHas crcTenMa B cxema ee padoTE: YpOBEHE
TOPMOHOB B KPOBH — [UIOTANaMyC — CeKpeiusa EelipoTopMOHOB — runodus —
CEKPEL¥A OPMOHOB THIO(KM3a — JKeNe3bl BHYTPEHHEH CEeKpelHn — CeKpelys
TOPMOHOB KeJIe3 — OPraHbl W TKAHM, THITOTANAMYC; NPHHITMI OOpaTHOH CBI3M B
paboTe rUIOTONAMO-TUNO(PUIAPHON CHCTEMBL.

Penpoayxkraeras cucrema.

Opranbl pasMHOXEHMS: TIOHagbl (IIONOBEIE JKENe3El — SHUHHKA ¥
CEMEHHVKH), BHYTPEHHUE TTOJIOBBIE OPTakb! (SIHIIeBOABI-MATOTHBIE TPYObI, MATKA U
BIATAIMIIE, CEMANPOBOJLL, CEMAM3BEPTaTeNbHBII INPOTOK W INpecTaTensHas
JKETIe38), HAPY)KHBIE TIOIOBBIE OPTaHbl (MasIbie U GOIBIIIE TIOMOBbIE TYObL, KITHTOP;
MOILIOHKE ¥ TIONOBOM UIIeH), UX CTpoeHHe U QYHKIMA.
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Ofpa3oBaHye NOIOBLIX KIETOK (AHIIEKIETOK M CIEPMATO30HIOB): 30HEL
(mepHonpl) pasMHOKeHHs (OOTOHHH ¥ CIEPMATOTOHMM), pocTa (00iwmThl 1 H
CTIepMATOITE! 1), cospeBauus (oOpasyrommecs oyTem MeHosza oouxts 11 ¢
HAlIpaBUTENBHBEIME  TeJAbLAMH ¥ ClIepMaToluTsl [l co  crepMaTHzamu),
GopMHupoBaHus (SHIEKIETKY H CIIePMaTO3CHADI).

Pasputue 3aponrplima w  unoaa. OnNoROTBOpeHHEe SHIEKITETKH H €€
apobienne (3apoapint u3 30-32 KIeToK) B MaTOUHBIX Tpybax, BHyTpuyTpobroe
PasBUTHE B MaTKe ¢ 00pazoBaHKeM TUIAIIGHTEL U IYIIOBUHEL, CTPOSHHE ¥ POIh 3THX
BPEMEHHBIX OpragoB (Ta3cobMen M ODMEH BEeCTB MEKIY KPOBBIO MaTepd H
3apOBILIA-IUIONA). Passutye 3apoasrma (1-6 vemems BepeMeHHOCTY): NTOSBICHUE
9 Pa3BUTHE 3a4aTKOB OPTaHOB W KOHedHOCTel, cepaneduenue} m moza (7-8
Henels OepeMEeHHOCTH | fajee): 2aBelICHNe Pa3BUATHS U JaNbHEHIIMA POCT Tesa 1
opranos, 11epHonsl pasBUTHS [OCIAE POXJEHUA | IPyAHOH BO3pacT (UEpBHEH roj
KH3HM), paHdee AeTcTBO (BospacT 1-3 roga), MOMIKOmBHBIH rnepuox (ot 3 10 7
ner), mWKOmpHEIA mepuon (7-17 ner), moxapocTkosei mepmon (11-17 net) —
dm3neIernyecKas, ICUXOIOrHYECKasd U CONMaRHas 3PEIoCTh.

Kpoeenocuas u simMdaTudecKas CHCTEMBI.

Oprasgsl kposoOOpallleHHsA: Cepalle, acpTa, apTepny, KalujlsIphl, BEHEBI, -
001wt 0030p cTpoeHHs U QyHKITHH.

Cepaue, €rc CcTpoerde (OKOJOCepASUHAd CYyMKa, CepAcqHas MBIIIa,
ApEncepays M KelyJOUKY, CTBOPIathie KiaraHel) U paboTa (ABHKEHUE KPOBH B
CeplLie %3 TONBIX U IeTCHHON BEHB IIPeACEpArs, U3 IIPEACEPANH B XKEIYJ0UKH, U3
JKENYZOUKOB B a40pTy W JerouHyro aprepwio). Cepmednsid UKL COKpalleHHe
npencepanit (0,1 cex) — cokpamenue keaynoaxos (0,3 cex) — oOumee
paccnabnenne (0,4 cex), - poIb NONYIYHHBIX M CTBOPYATHIX KIAmaHOB.
ApToMaTH3M paboThl cepana (cnocobHOCTE K CaMOIPOM3BONBHEIM PHTMUMESCKTIM
COKpAIEHHSIM) M €ro Mexasu3M (Haludue OCODBIX CamMOBO30YXKIAIONIUXCH
MBIIIEYHLIX KJIETOK ¢ Hawmbonbiel KoHIeHTpaivel B TIpaBOM IIpelcepiyH.
Heitpo-ryMopansHas peryaslns paboThl CepAla: PelenTopsl B CTeHKAX MONocTeH
CepaLa, BOCIPUHUMAIOIIHE M3MEHEHHS [ABIEHHA KPOBH; POJIE CHMIIATHIECKOrO
(ocnabneHne YacTOTEl COKPALICHUN) ¥ MMApACHMIIATHYECKOTO (YCHUIIEHHE YaCTOThL
COKpAlleHU#) OTAEIOB aBTOHOMHON HEPBHOHM CHCTeMBI, pOMb (QU3NYeKHH
HArpysku, OOJIEBBIX PpazApaXKeHWH ¥ 3MOLMOHANBHOTO COCTOAHHS, YCHIEHHE
pa®oTHl cepaua TON AeWCTBHEM AaipeHalMHA ¥ conel Kamelus, ocnabreHue
pabotsl cepna Ipy AeHCTBAY aleTHIXONNHA W CONeH Kamnusd.

Bonemod B Manplfl KPYrH KpoBooOpalleHHs: KPOBEHOCHBIE COCYALI, MX
CTpoeHye (PTIUTeNUANIbHAS, TNaJKOMBIIEEYHAd ¥  COEJUHHUTENRHAS TKaHW,
TIOJTYIyHHBIE KIAnaHbl). BONBIION KDPYr KpoBOoOpalleHWs: ABWKEHHE KPOBH B
cocyax OT JIEBOIO KeNyIOUKa [0 MMPaBOTO NpeAcepAMsT (NeBbIf KemyaoueK —
A0pTA — APTEPUM — KAMWIBIPHL ¢ 8pTEPUAILHON KPOBLIO K MO3TY, BHYTPEHHHM
OpTaHaM, MEITIIAM ¥ KO, BeHEl ¢ BEHO3HOH KPOBBIC OT IOJIOBEL, 1LieH ¥ BEPXHUX
KOHEUHOCTeH — BepXHss 110olIad BeHa — NpaBoe IPEenCcepAHe, BEHBl ¢ BEHO3HOH
KPOBBIO OT TYJIQBMINA, HKHIX KOHEYHOCTEW M Opranop OPROMIHON MOROCTH —
AVOKHST [Tollasg BeHa — rpasoe mpeacepaue). Malphii Kpyr KpOBOOOpal(eHWs:




IBUJKEHHE KpPOBH OT I[IPABOTO IKelMyZ04YKa IO JICBOTO IpeACepaus (IIpaBbli
KETYHOUYEK ¢ BEHOIHON KPOBbIO —> JIETOYHAS apTePHsl — JIETOYUHBIC KAIAIIAPEl —
JeroyHEIE BEHBI C ApTepHaNbHOM KpoBEIO — JeBOe MNpencepaue). Pois
NOIYRYHHEIX KIAIAHOB B KpoBooOpamesnu (ofecnedenue OJHOHAIPABIEHHOTO
KpOBOTOKA), KpOBSHOE NaBleHue (MAkCHMaIbHOE apTEepHAlbLHOE - B aopTe IpH
COKDAIIEHIK JKEILyI0UYKOB ¥ MUHUMAIBHOS apTepHaibHoe - B a0pTe BO BpeMd
paccrabrieHus KeayZOUKOB) H €0 PEry/Isuns (PelenTopsl B CTEHKAX COCY/IOB —
HEPBHBIC WMITYIBCH B LEHTPAX MNPOLOJIrOBATONO MO3ra — MBIIIILI COCYHOB ¥
CepASHHAs MBIIIIIA; TOBBIICHNUE NAaBNCHAS — PACLUMPEHNE [IPOCBETOB COCYIOB K
ocnadnenne paboTEI cepaua, TaAeHHe NABICHUS — CYXKEHHUE [IPOCBETa COCYNOB U
yeuienvwe paboThl cepala), M3IMEepeHHEe KDPOBHHOIC [aBieHHs C IIOMOIIBO
TOHOMETPa, IIYJIEC.

Kpoep., CocTas KpoBW: MiasMa, SPUTPOLUTHI, NeHKOInTEl (HeHTpodumsl,
Gazoduis, 203UHOMIIIEI, MOHOIIUTEL, Makpodary, 1iMQOLKUTE), TPOMOOLHTS!, X
cTpoeHHe, DYHKIWMH, KOHIIEHTPALWs B KpoBy. [ pyrater kposH (cucTemel ABQ n
Pesyc), ®MX 3HaueHWe A [EPENHBAHUS KPOBH. LONE3HM KpOBU (aHEMHH,
reMOMUNAA), X IPUHUEEl U NPOHIAKTHKA.

Opraupl _smMmboobpaitenns (Cocyasl, Y3/bl), CBSI3bE ¢ CHCTEMOH
KpoBoobpaleHud, 00pa3oBaHue JTUMQBL.

Buyrpennsig cpena opragusMa (KpoBb, JIMM(a, TKaHeBas HUJIKOCTL), e
SIUHCTBO.

Hmmynnas cuerema.

Oprasel  MMMYHHOW CHCTEMBI: KPACHBIA KOCTHBIH MO3T, BWIOYKOBAS
Kene3a{TUMYC), CENe3eHKa, NuMOaTHISCKAe Y3Mbl, TKaHEBble NUMGDOCKOTIIEHNUA.
VIMMYHUTET: KISTOUYHEBIH U TyMOPalbHbIH, AKTABHBIN U TaCCHBHAIN, €CTeCTBEHHEIH
4 HCKyCCTBeHHsIH, Ponn darommtor u numdponuroB B HMMYHHOM OTBETE.
VmmyHonorvdeckas TpoQuIakTika HHPEKUMOHHEX 3a601eBannil {BakUHHEL H
CBIBOPOTKH ).

MoueBbIAeAHTEILHAA CHCTEMA.

Oprafsl  MOYeBBIZIeNeHs (MOYKM, MOYETOUYHHKH, MOYEBOK IIY3EIPE,
MOYEHCITYCKATEARHEIH KaHAIl), UX CTPOeHMe U (PyHKUHK. O0pasopanue MepBHYHOH
H BTOPHYHOW MOYM: (GUIBTPAIUS IUIa3Mbl KpPOBM B MOYEHHBIX KiIyDOYKax;
peabcopOips BOJBL, [VIFOKO3EI W AMHHOKHCIOT B [OYeUHAIX Kanajublax., He#po-
TYMOPaIbHad PeryJisilivs] MOYEBBIAEAUTEILHON CUCTEMEL.

HeixaTeabHAas cHcTEMa,

Opramsl  JeIXaBHS: HOCOTAOTKE, JETKHe (1paxes, OPOHXH, IJerOYHEIe
y3BIPEKM-ATEBE0NBI), JIeTouHas CyMxa (IIIeBpa), - UX CTPOeHWe W (yHKUIHH.
JIpIXaTenbHble ABUKEHHAS, PONE MekpeOepHbIX Mbtiuil i aradparmst. [az006MeH B

NErKFX, €ro MEeXagH3MEI (cBofonuas AnQQy3ms KUCAOpo i@ U YIIIEKHCIOoro rasa).
Hefipo-rymopanpHas peryJsiuus IsIXaHus. [ 0IoCoBOM aInapar.

IMumeBapuTeIbHAs CHCTEMA.
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(praps IUIIeBaperys: 3y0sl, poToBad MOJI0CTS, S3BIK, TTAIIEBO, KEINYAOK,
KUITeUHHK (TOHKAs, TOJNCTas, chemas ¥ TpiMad KUMIKK), - HAX CTpOeHHe U
(byHKIHH.

[Tyesapeyne . B DA3MUUHBIX ~ OTHCNAX NHLEBAPATENLHOIQ  TPaKTa,
(pepMeHTHI [HIICBAPEHUA. Beackzanye OPOAYKTOB MHINEBapeHus 1 BOJBL 3
KHITIeUEnKe. Pojh TIEHeHN, CIIOHHEBIX 1 [TOJTKeITy JOUHOT HKelle3 B ITUIICBAPCHITH,
Kumieunsle OakTepyid ¥ NHUIICBAPCHUC. Hefipo-rymopanbrasg — peryJiannl
MYILIERAPSHES.

HoxpoBHast cucTEMA.

Koa: cTpoeHHe (MHACPMUC, ASpMa — coBCTBEHHO KOXKA, MONKOKHASL
KHApoBas KIIeTIaTKa, BOJOCHL, HOITH [MOTOBEIE M CAJBHBIE JKEIEe3pl, HEPBHLIC
pELeNTOPE], KPOBCHOCHBIC cocyanl), B Gyaxiuy. Polb KOXKA B TEPMOpPEryIAIIHA
(TONMpAHA TOJKMKHOH KIETHaTKH, HAMETP M YKCIO OTKPBITEIX KalALIAPOB,
AKTYBEOCTD ITOTOBBIX KeJe3) W OCA3aHNH (B¥/E! HEPBHBIX PELETITOPOB KOXKH).

OrnopHo-JABHrATENLHAS CHCTEMA.

Cxeger: uwepen (no0Has, TeMeHHas, 3aTBINOUHAL BHCOYHAA, CKYyJOBaL,
HocoBasl, clic3Has, BepXHe- H HIDKHEUeMOCTHAL KoCTY), MTO3BOHOUHMK (IIeHHLIH,
IPyOHOH, MOSCHAYHBIN, KPCCTLOBBIA H KOIUWKOBSIH OTHEbl, TO3BOHKH), IPyAHAL
knetka (I103BOHKH, pedpa, TpyAMHe), T0AC BEPXMX KOHEeHEUYHOCTEe ¥ BEPXHHC
KoHeUHOCTH {JIOMATKa, KIIOUNTa, IeUesast, IOKTeRal i Ty4esast KOCTH, 3aIACThe,
IACTH, MANBIBI), [OIC HMKHUX KOHEUHOCTEH M HHKHIE KOHEYHOCTH (Tazopad,
GenpenHasg, OoNbllas W Matas GeproBble KOCTH, KONSHHAS TAIleHRa, IpenTocHa
¢ THTOYHOH KOCTBIO, IUIKOCHA, MaibLBD). Koctu: coctaB (OprafmveckKne U
HEeOpPTaHUIECKUE KOMIIOHEHTBI), CTpoeHue (Kpyraple ¥ IUIOCKHE, TpyO4aThIe W
ryGuatble), poCT W THIIBI coenuHernil (HENOABIKHbIE - OB, TIOMYIOABIIKHEIC i
TIONBMKHEIE - CyCTABE!) KOCTeH.

CxeneTHBIE  MBINIIEL:  CTPOCHUS (coeQMHEMTENLHOTKAHHAS 000I0UKa,
CYXOMKMITHSL, — MBIUICTHBIE  IIYHKH, MHOTOSJEPHBIE — MBILICUHEIC  BOJIOKHA,
KPOBEHOCHEIE COCYZbl, HEPBHBIC oxoudanus), csojicrea (BO30yaMMOCTE ¥
COKPATHMOCT ), OCHOBHBIE TPYILITHL, byaKmH. MEMETeCKAS MBUIIEL.

OQ6MeH BelecTB H SHePruM.

OGmen BeiltecTs (Merabommsm): TACTUUECKMH W SHepreTHIecKal oOMeH
(amabonmzM W xarabomnam). MetabommsM  OeTKOB,  JKHPOB, yTEBOMIOB,
MUHEpPanBYBIX COTeH U BOIBL, €T0 3SHATCHIC.

BuTaMuHEL (BOJIOPACTBOPUMEIC — By, Be, Biz, C # KHAPOPACTBOPHMBIC — A,
D), ux pomp B OOMEHE BELIECTE. BomesHy OOMeHa BeIecTB, I'MIep-, TUIO- A
ABUTAMIAHO3E], UX TTPOPHTAKTHKA.
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CHCTEMATMKA JKHBBIX _OPraHWsMOB. HMIEPHY, HagUapCcTsa, 11apcTsa,
IOANAPCTBa, TUIIBL, TOATHIBL, HAJKIACCHL, KITACCHL, OTPSASI, CeMENCTRA, POJEL
BUTST,

Umnepus Hexknerounsre, napctso Bupycs cTpoenue (puOOBUPYCHI H
AE30KCHPUOOBUPYCE, OIIKOBEIE M MeMOPAHHEIE OBONIOYKH), KHIHEHHBIH MK
(B3anMONeliCTRHE ¢ KNETKOH, TNMpPOHMKHOBEHHE B KJASTKY, OCBOOOXIeHME oOF
000IIOUeK, PEeINTHKALIAS, TPAHCKPUIIIIML, TPAHCAANNA BUPYCHBIX OelkoB, cBopka
BHPYCHBIX WACTHL, BBIXOL M3 KIETKU), 3KOJOTHYECKOE, IPOMBIIUIEHHOE W
MeauupHCKoe 3uadenue. Mmnepms Kierounple, HamUADCTBO [ IpokapnoThl,
uapcrBe  DybakTepuu: CTpoeHHe (KNeTOuHAs CTeHka, KIeTOuHas MemOpaHa,
HTYTHKH, UHTONNA3Ma ¢ pubOCOMaMH, SACSPHEIN anmapaT — HYKICOWL ), IHTAHUE H
oOMCH BewecT® (aBTOTPOQB: (OTO- W XEMOCHHTETHKY, TeTepoTPOqEl  —
campobHTBl W MAPA3UTEL), KU3HEHHBIE HMKITEI (ipocToe OHHapHOE JeseHHe,
CTIOPOOOPA30BAHE), IKONOrHISCKOe (POIYIEHTH, KOHCYMEHTE U PENYUECHTHI),
HOPOMBIZINEHHOE (MOJOYHOKHCITEIE SakTepnu) .

Hanmuapcrro DYKAPUOTHL, UapCTRO KusoTHsie, NOAIAPCTRO
Ounroxretounsie  ([Ipocreiitmie)  KHUBOTHEIE: IPOMCKOXKACHUE, CHCTEMATHKA,
CTPOGHHE, OOMEH BEWSCTB, XHU3HEHHbIE IHK/bI, IBOMOUHOHHOE, JKOJOTHTECKOE,
NPOMBINIIEHHOE M MEAWLHHCKOE 3HAYSHHTE.

T CapKONOBOXIYTHKOBbIE: 00mas xapakrepuctaka. Kiace CapkonoBsie:
noakinaccel Koprewoxku, Jlyuesuxn u ComHednukn. CapxooBBIe — HapasUTEL
4eNnoBeKa (IM3eHTepaitas ameda).

Knace  KryTukoBEBIe (OKrytuxonocust): momisacest  JKusorabie U
PacTdrenbHsIe Ky THKOHOCIEL KTy TUKOBETE — IIapa3UThI YeJI0BEKA (IAMOIHS ).

Tun Pecnmunpre (Mudysopru): ofups xapakrepucruxa. HMudysopuu —
Hapa3nTEl YenoBeKa (Canantuamii),

Tup Croposukm: obmas xapaxrepucTuxa. CrOPOBHKH — TIapa3wThl
HEIOBeKa (MaAAPHIHLIH ITNASMONNH, KOKI[M/THH).

Hoanapcteo MHOTOKIETOUHbIE UBOTHEIE: IPOHCKOMICHIE, CUCTEMATHKE,
CTPOCHUE, OOMEH BEWIECTB, JXU3HEHHBIE LIMKILI, DBOJIOIMOHIIOE, 3KOIOTHIECKOE,
IPOMBIIIUIEHHOE ¥ METUITHHCKOES 3HAYeHNUE.

Tre Knrniegnomonoctasle: obmias xapakTepHceTika. Knacchl F'unponaiinie
{runpa), Cundonanie (Menyssr) u KoparioBsie TOIHI: (axTHHMA, KOPATIB),

Tun Ilnockme uepsu: obiuas xapakrepmeruka. Kiace Pecumumpie uepsy

(mramapms). Kpace Cocampmmky. CoCanbmuky — IIAPa3nuThl  YETOBEKA

(nedeHo4HEIN cocansuuk). Kiace JIeHTOUHEE Yepsy. JIGHTOYHELE YEpBU —

[Iapa3suTel  qenoBeka (ImupokHy JeHTen, OBMMH W CBHHON ITEeTTHH,

BXUHOKOKK).

Tun Kpyruple geppn: ofias xapakrepuctaka. Kpyrimie YEPBHU — MAPA3UTE
JeloBeKa (acKapuaa, OCTPHIIA).

Tun Konpuarsie 4EPBU: obulas XapaKTepHCTHKA. Knaccer
MHoromeruskossle  (Heperpa), ManomeTHEKOBRE  (40%IeBOM YEpBb,
Tpybounnk), [Tuasku.

Tun Ynenveronorre: ofmas xapaxTepucTaKa.

HMoprun XKabponsimanue, krace Pakoofpazmsie.
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TlonTunn  Xenuieporsie, kaace [lavkooOpasueie. IlaykooOpassele -
NapasuTH YEIOBEKa M IEPEHOCIINKH HH(EKIHOHHbIX 3a00NeBaHNH (TECOTOUHBIA 1
TaeKHBIH Khemu). AnosuTee naykooOpasHbele (CKOPIHOHEI, MAyKy: TAPaHTyl U

KapaxypT).

Hoarunm Tpaxelimomsmianwe, xiace Hacexomble (otpansl  CTIpekoss,
KecTroxpruisle, HYemyexpruble, IlepenoH4aTOKPLUILEE, HBYKpSibIE,
[MonyxecTkoKphiible, Birm, bBnoxm). Hacexkompele — mnapasuTbl YE€NI0BEKAa W

nepeHocurKu 3a0omesanuil (Buow, OMOXH, KIOMBIL, CISMOHH, KOMAPBI, MOCKMTE,
MYXH, OBO/I&), AN0BUTHIE HACEKOMBIE {(OCEL, ITHeNIBI, [LIMEJIH, IIEPIIHE),

Tun _ Mosmocku:  obuwas  xapaxTepuctuka, Krnacesr  JIBycTBOpUaThIe
(Gessybka, mepnoBuia, ycrpuna, Munus), bproxomorde (ipyIoBHK, KaTyIIKa,
BHHOTPaHAS YINTKE, CIi3ens), I'omoBoHorue (OCHMUHOT, KaibMap, KapakaTHua).
BproxoHOTHE — TPOMEKYTOYHBIE X031eBa COCANBLIHKORB,

Tun Xopposble: o0mas xapaxkrepucTuka. [logrun bBecuepensere, Knace
JlaHUESTHHKH.

[Hoatun Yepenusie (IlossoHouHbIE).

Hanxmnacc Pribsr, knace Xpaniesere peiObl (0Tpsiasl AKynst 1 CKaThl).

Knacc Kocthpie poibsl, noaknace Jlomacrenepsie (oTpais Kucrenepsle U
Hposxoneimaniue),  poakiace  Jlyuemepele  (oTpagst  OceTpooOpasHele,
Jlococeobpazuele, Cenpueobpasnnie, Kapuoobpasuble, |peckooOpaszsle,
KamGanoobpazaeie, OkyHecOpasHsle, YrpeoOpasuble), SIOBHTBIE M ONACHBIE
peIBEI (MrI0bpIoX — peIda Gyry, MypeHbl, THPaHbH, CKATH, AKYJIIEL).

Knace 3emnuosombnie  (Amdubum): oTpsagsl  XBocTaTtble  (TPHTOH,
canaManmpa), becxzocteie (Isaryiika, >xaba), beznorue (uepssira). SposuTEIE
3eMHOBOJHEIS (JIATYIIKH, XKaObl, CalaMaHIpEL).

Krnacc Ipecmuikatormuecs: (Perrrumun): otpsizsl Hermyiivarsie (Smepuiis,
amen), Ueperaxu, Kpoxoauner. Mckonaemsle IpecMerkatominecs. SNOBATHE 3MEH
(ramoka, acomj, HIUTOMOPIHUK, 3(ha, xodpa, Top3a), ollacHble IPEeCMbIKAXOIIAECH
{KpOKOIWIIEL, YIABE).

Knace [ruust: beckunepsie (otpaner Ctpaycoobpasunie, [lanayobpasnere,
KazyapoGpasasle, Kusnobpasmwie), Kunespie (otpsaast [lunrsrso0oOpa3HEIE,

Kypoobpasnrie, ['yceobpasHbie, Jarncobpasnse, Konubpuobpazarie,
[Monyraco6pasneie, Cosoobpaszubie, Cokonoobpasarie,  KypapneoGpasHsle,
Bopobsunoobpaznsie).

Knace Mruexonutaoupe (3sepi): noaknaccel OnHONpOXOAHEIE, HAN
Sinexknanymme (exuana, yTkoHoc), Cymuarsie (KeHrypy, xoajaa #  Ap.),
ITnanesrapansie  (oTpsaael  Hacexomosinaple,  PykOkpsuible,  I'pBI3yHBL,
3aiiieoOpasHEle, JHacronorue, Kuroobpaznre, I1apHOKONKITHEIR,
Henaproxomsrthele, XoboTHBIe, XuIHsie, [ Ipumato).

PexoMeHayemasi iuTepatypa
1Xoncrantuaos B.M., baGenxo B.I'.,Kyumenxo B.C, Yuebuuk 7 knace,

Kusotsere, rrox pen. Koncrantunosa B.M, OI'OC, buonorss (Jinana
[Mosomapesa LH. u np.) 7-e m3x, nepepad, usp.Bentana-Ipag, 2019, ¢.288.

v



3 TTaceunux B.B., Kamenckuit A.A., ecnos 1.1
niof, penaxnuei [TacednuKa B.B. Knacc 8, Cepusi: bruogorus. JInaus
wIEHE. AHaToMus. M3garenseTBo: [IpOCBeIeHHE, 2021 1., c.256.

3 Kameroxiuii A.A., Kpukcyros E.A, Ilacewnuk B.B. buonorssa. Obmast
suomnorms. 10-11 xmace. M.: Jipoda, 2015.,¢.368.

MonoJHUTe1LHAH JUTEPATY PR

OBILAS BUOJIOT M (tox ped. A.O.Pysunckoro). Yuetnuk s 10-11 knaccos
o Iy GyeHHbIM H3yueH1eM GHONOTHH. M. ITpocselneHne.

BUOJIOTHSL. UEJOBEK (mon pen. A.C.baryesa). Yuebnux i 9 xmacca
oG1meobpa3z0BaTeIbHEIX YIEOHBIX zapenennit. M. [lpoceenienue.

BEUOJIOTHS. Y)XUBOTHBIE (nox pex. B.K. ymsoro # ap.). YueGnoe mocobue
ais 7-8 xnaccos ofmeobpasosaTelbHbIX yapexpennit. M. [ipoceerente. 2000 r.

300JI0THS.  BECIIO3BOHOUHALIE  (asr. B.P.JlosmHK, M.A.Ko3m0B).
MHOrOypOBHEBEIA YueOHVK ULt 7 Knacca cpeaHed MKONbl, rUMHA3VH 1 IUIECB.
CI16. Crexn. JluT.

300JIOFMSL.  TIO3BOHOYHBIE  (ast.  B.P.JlonbAmK, M.A.Ko3nos).
MroroypoBHeBBIH yaednmk st 8 Kkracca cpeaHell KOMbl, TUMHA3KE W JTALEEE.
CI16. Cren. JIut.

BEMOJIOTI M. BHHI/IKHOHEIIH%CKHPI CJIOBAPH. M. Poccmyickad
SHITHKTOTIETHSL.

Teitnop I., I'pus H., CtayT Y. bronorus. B 3 1. M.: Mup, 2012,

Kanumosa I.C., Masapxura T.B., Boposmua I'.A. // EI'D 2014. buomnorus.
Tunopsie TecTosble 3amanuy, // M.: DxsameH, 20 14

CTpyKTYPa 3K3aMeHANHOHHBIX GUIeTOB M KPHTEPUH OHEHIH
OTBETOB Ha BOIIPOCHI

BijieThbl AUl YCTHOH (POPMBI BCTYIATEILHON0 HCHBITAHAS CONCPRAT 1o
4 Boppoca: 2 mo obmel OGHONOTHUE, | mo agaroMuu ¥ GUBHONOTEM M 1 IO
GuoMOrME JKHBOTHEIX, Oaxrepufi ¥ BHpycoB, OTBET Ha KaKASH  BOIIPOC
OIEHUBAETCS. MAKCHMAJIBHOM BeTTHUHOR 25 GaLIOB. 32 KAXKIYIO OIIUOKY B OTBETE
OIleHKa CHIDKAeTeH Ha 1-5 6alios B 3aBUCHMOCTH OT 3HAUHMOCT oruubru. Kpome
TOTO, OLEHWBASTCS TOAMOTA OTBeTa — ONEHKA CHIKASTCS 334 OTCYTICTBUE
oGs3arenpacil ME(OpMAlmy IO BOTIPOCY ¢ YIETOM 00béma H 3HAYHMOCTH



OTCYTCTBYIOMICH WHpOpManiy {(OTCYTCTBME OTBETa WM OTBET HE HA BOIPOC
ouenusaercs semmunnoi 0 6amnos). [locae olleHKM OTBETOB Ha KAKIBIN BONPOC
NPOU3BOIUTES CYMMHpPOBaHWe Oannos IO KaXAOMYy BOIIPOCY C NOIYyHEHHUEM
WTOroBOY OLIEHEKH HCX0% U3 MakcumanasHoMH 100 6annos.

TTPUMEPRI BHJIETOB [TPOUUIBIX JIET:

BE-905

T'EH Y1 EI'O POJIE B BUOCHHTESE

1. ABMOTHYECKUE 3KOJIOT' MUYECKHUE CAKTOPEI
2. OPI'AHEBI CIIYXA 1 PABHOBECHA

5. KJACC KOCTHBIE PbIbEI

B-906

1. MUTOXOHPUU

2. JIOKA3ATEJBCTBA DBOJIIOLIMA

3. KPOBD, JIUM®A, TKAHEBAS XKUIKOCTh
4, TUI MOJUIIOCKHU

[Ipexcenatens npeAMETHON KOMHCCHH 10 OHOJIOTHH,

3aBefyiowas kadenapoll MeaniuHCeKoR OUONOTHY U

IeHETHKH o

[OLEHT, K.6.H. P M.A. Kopxenesckas
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COINNTACOBAHO:

ITpopexTop no ygeOroi padore,
pogeccop. O.M.H.
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dhemepanbHOE TOCYIapCTBEHHOE OIOJUKETHOE 00Pa30BaTEIbHOE yIPEKACHUE
BBICILIEr0 00pa3oBaHUs
«ITepBblit Cankr-IleTepGyprekuii rocyaapcTBeHHbIH MeIUUUHCKHH
yHupepeurer umenn akajgevuxa WL.IL IlaBioBay
MunucTepcTBa 3,£[paBOOXpaHeHHH Poccuiickoii ®egepanuu
(®I'BOY BO IICTI6 Myafr-#44l, [Tanoa Munsapasa Poccni)

'b

BEPIKIIAIO
3
= F

/i 1'[ [TaBnosa Mumnszapasa Poccuu

Kpurepuu oneHUBaHHsI yCTHOTO cobeceqoBaHHA MO OUOJIOTHH
HA BCTYNHTE/bHBIX 9K3aMeHaX
g IICIIBI'MY umenu akagemuxa U.ILIIasioBa B 2024r.

CobecenoBanue 10 GHOJIOTHM Ha BCTYIUTENBHBIX 9K3aMenax 2024 roxa
[IPOBOAUTCSA 110 4 BOTIPOCAM SK3aMEHALIMOHHOTO OuieTa. DK3aMeHaLUOHHBIH
GuieT IS YCTHOTO 2K3aMeHa 110 GMOJIOTHHM BKIIFOYAeT 4 BONIPOCa TEOPETHIECKOro
xapakTepa: 2 Borpoca I1o obmei 6uosioruy, 1 Borpoca 1o aHaTOMHUH, 1 Bompoc 110
300710rHH. OTBET HA KaXKAbIH BOMPOC OLEHUBAeTCs B MHTEpBase oT 25 10 0
6aoB. [Ipy BEICTABIEHNH OLEHOK 32 paboTy B LENOM, Oalibl CyMMUPYFOTCL.
MaxcumansHast ornenka — 100 6amos.

3ananue 1. Bonpoc no OHOJIOTHH KJIE€TKH H/IH reHeTHKe

Kpu’repnu OLl€eHHBaHH{ BOIIpoca Mo OHOJIOIHU KJIETKH H

‘Bausl |
reneTuie | |
a| (Dalcmqecmx olIHOOK, CBSI3aHHBIX ¢ TOHUMaHUEM s '

Bonpoca HeT

,[Lonyr_ueHm (baKTH‘-{eCKIer OUJHGKH npUBe/IIINE K
HernpaBuJIbHOMY MOHMMAHHUIO BOMpoca (HeT OTBEeTa Ha 0
BOIIPOC)

6 TepMHHONIOTHYECKHX OLIMOOK B OTBETE HET 5 |
Homyuiero He Gosiee TPEX OMMOOK B OMOTOrHUECKHUX 3.0 |
.TepMHHax !

B I/l3ﬂo>1<eHHe OTBETA Ha BOIPOC XapaKTepU3yeTcs 5

iCMI—»IC-.II.OBOI/I LEJIBHOCTBIO U JIOTHKOU



il

HMzpoykeHue OTBETA Ha BONPOC HENOIH4HO #
HGHDCHQHOB&TGHEHO

- JIauEl IEPAaBHITBHbIE hOPMYNHEPOBKH OHpeﬂeﬂeHKH
6830]31:.1}; n@mmn’ " GHOJIOT‘HIIGCKHX 3aK0HOB

JlaHes HenpaBH,%Hme (bopMyﬂﬁpoBzm or_lpeﬂeneﬁnﬂ,
6&130}315@( HOHﬂTﬁﬁ U OMOIOTUYIECKUX 3aKOHOB

Bmonorﬂqecmx ONIMOOK HET

I{onymeHH ouonomqecz{ﬂe OHIHUKH (O;LH& 1GASES] oonee)

MaxeuMaldbHOe KOJAUYecTB0 0AJLI0B

3agansne 2. Bonpoc po 3BOMOUAH MW SKOJIOTHH

Kpurepus olleHMBAaHHH BONPOCA 10 IO 3BOIIONNH 1IN

. a

; BKOJIOFHH

(DaKTHT%'eCI&ﬁX OLHH60K CBAZAHHEBIX C IIOHHAMAHHCM

BOTIPOCE, HET

_. ,Ilonymeﬂbl (haKTUHECKHE OLHKGKH IpHBEILINE K
'HeIIpaBUIIbHOMY TTOHHMAHMIO BORPOCa (HeT OTBETA HA
BOHpDC)

'TepMHHOFOFH‘IGC]\MX omuboK B OTBETE HET

Jorymeso He Gonee TpEX o1ubOK B 6HOHOFH‘{€CKHX

TePMUHAK

VIzmoxenne OTBETA Ha BOIPOC XaPaKTSpU3YETCa
CMI:ICJIOBOH LENBHOCTSIO | JOFHKOH,

HM3noxeHue 0TBETA HE BOIPOC HEJIQTHHHO U

' He’ﬁDCﬂe,IIOBaTE’JH)HO

- Jla|®! OIpaBHIIBHEIE tpopmyﬂnpomm oTIpeeIcHHUY,

62130BBIX TIOHSTHI K 6HOJIOI‘M1{€CI{HX SaKOHOB

Jaub! HelpaBUiLHEIE (bopMyanOBm OTIpe eI eHUH,
.6&30‘891){ IOHATHA U 61&03101‘1&%0}&1}( 3aKOHOB

BI/IOJEOFHTieCI{HX omHGOK He"f

Honymeﬂm ommomqem{ﬁe OU_[I/IOKH (D,I[Ha WU Gonee)

MaxkcHMaaLHEOe KOJHYECTBO 0aL1oB

3-0

banner

3-0

3-0



3apanue 3. Boupoc 1o 300/10rnd
Kpurepun oneHHBaHEs BONPOCA N0 300J0THH

a MDaxTudeckux oMUOOK, CBAZAHHBIX ¢ IOHUMaHKEM
Bonpoca HeT

,[Lonymeﬂbl dJaKTHt{ecxne OUMGKH HpUBEALIFE K
HeTIPaBRIEHECMY TIOHEMARKIO BOOpOCa (HeT OTBeTa Ha
Bonpoc)

6 Tepmunonomqec&m OHIH60K B OTBETE HET

Honymieno He donee TPEX 01}11»160}{ B OWOIOIMYECKHX
TepMUHAX

B VI3moxenue 0TBETa Ha BOTIPOC XAPAKTEPH3YeTCH
CM}:IC.TIOBOPI MELHOCTBIO # TIOTUKOH,

H3J'IO}K6HH€ OTBETA HA BOIIPOC HENOTHHHO "
HGHOCHB,HOB&TGHBHO

r Jlaxp! TpaBUBEER GOPMYILSPOBKU ONPEAeTTeHUM,
Ha30BbIX TOHATUH U OMONOTUHECKUX 3AKOHOB

JlaHp! HenpaBHIbHbe (POPMYTHPOBKY Onpe/ieIeHui,
6‘&303-51}( MOHSTHH K OHONIOTHUECKHX 3AKOHOB

il BHOHOFFFIGCKHX 0111}1601{ HET
I[onymeﬁsz 6u0ﬂorﬁqecme oumbru (082 unu donee)

MagcHMAJLHOE KOAWYecTRO 0a0708

Sanaﬂﬂe 4. Bonpoc 10 AHATOMHH HeM0Bexa

a d)aKTuquKHX omrBoK, CBI3EHABIX ¢ HOHHMARNEM
BOTIpPOCA, HET

HoryieHs! (I)aI{TI/IL%EeCKHe OYTHOKY, TIPHUBE/IITHE K
HeNpaBUIHHOMY ITOHMMAHHIO BOTIPOCA (HeT oTBETA HA
BOl'Ip(}C)

6 eCKuxX OUMOOK B OTEC

ILonymeHo xe donee Tpéx OIHK(SOI\ B 61»10J3:omqecmx
TepMHHaX

‘B I/ISHO}KGHHG OTBETA HA Bor[poc XAPaKTePH3yeTCs
'CMBICIOBOH LEMLHOCTEIO U JIOTHKOH

Bamnsl

3-0
25

Bamnsl

3-0



ViznmokeHHe OTBeTa Ha BOIIPOC HEJTOIHMHHO H
HCHOCJIQHOB&TEHBHO

T JlaHBI IpaBUNbHEIE (pOpv_[mepOBRH onpeaereHNH,
6230BBiIX MOHITHH U GUOTOTHHECKUX 38KOHOB

Jlasbl HeTIpaBAIGHbIE QOPMYIMPOSKH ONPENENCHIHA,
0a30BBIX nowrrm‘fi u '6.HOJIOI‘H‘IGCKHX 3aKOHOB

Z[onynleﬂm 6H0ﬂomqe01cue OHIHGKI?{ (O,{LHE{ HITH 60.]188)

MarcuMaIEH0e KOAHYECTBO 044508

Mpeacesatenb NpeaMETHON KOMUCCUN

no buonorvmn

3as. kadeapoin MeaULMHCKOMN /g
BUONOTUN U TEHETURM f ;/ '/ 14 KopskeHeBckan — ML.A.
ol

COTNTACOBAHO:
MpopekTop no yuebHol pabote,

A..H., npodeccop

3-0




