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[NporpaMma BCTYIHTEJIBHOrO 3K3aMeHa 10 cnennaisocTH «6M060700 — buonorus»
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CIIMCOK JINTepaTyphl.

TIporpavmy BCTYIHTEIBHOrO 3K3aMeHa Ul MOCTYTAIOLIMX Ha CMeLHaIbHOCTD
«6M060700 - Brionorusiy KasHITY nmenu AGasi aOHTypPHEHTBI MOTYT MCTIONIb30BATh
B TIpoLiecce MOJArOTOBKH.
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1 O6uIue MoI0KEeHUsI

IIporpamMmmy 1o ocHoBaM crnienraibHocTH «6M060700 - brosiorus» 6.08. -
2010 cocraBuna kadeapa «AHaTOMHH, (PU3UOJIOTUM, TUTHUEHBI U 0€30MACHOCTH
KU3ZHENIEATEIbHOCTH» B COOTBETCTBUM C TpHKazamu: «Briciiee oOpazoBanue.
bakamaBpuat» PK I'OCO: «O yTBepkA€HUM MpaBWJI OPraHU3alUH MPOLECCOB
o0pa3oBaHUsI 1O TEXHOJOTUU KpeAUTHOro oOyuyeHus» mnpuka3z Ne 152 or
20.04.2011 r. PK MOH;

«O yTBEp>KIECHUM THUIIOBBIX TIPABUJI MPOBEICHUS MPOMEKYTOXHON U UTOTOBOM
aTTeCTalllM, a TAK)KEe KOHTPOJIS TEKyIIEH yCIEeBAaEMOCTH OOYy4YaronIuxcsl MpuKas
Ne 506 oT 01.11.2010 1.

BerynuTenbHbIN 3K3aMEH - SBISIETCS UTOTOBBIM KOHTPOJIEM KadeCTBAa YCBOCHMS
MOCTYNAOIIUM HE0OXOAUMOI0 TEOPETUYECKOTO MaTepHraa .

Ha BcrynutenbsHble 3K3aMeHbl MO crnenuaibHocTu  «6M060700 — buomorus»
JOIYCKarOTCs aOMTYpUEHTHI, KOTOPBHIC€ BBIMOJHWUIM  y4eOHBIM  IUIaH
OakanaBpuara..

BceTynuTenbHbI 3K3aMEH MPOBOAUTCS KaK KOMIUIEKCHBINA SK3aMEH.
BerynurenbHbIM AK3aMEH 10 CINENMATbHOCTH — BKIIIOYAET CIHUCOK 0a30BBIX H
PO UIBHBIX TUCIUTIINH.

ConepxkaHue BCTYNMHUTEIBHOTO K3aMEHa COOTBETCTBYET TPEOOBAHUSIM CTETICHU
MOJITOTOBKH OakanaBpoB, y4yeOHOMY IUIaHy, Y4Ye€OHOW mporpamme Mo
cueruaiapHocT «5B011300 - buosorusy.

[IporpamMmy BCTYNUTEIBHOTO SK3aMEHA MPOBEJACHUE €T0 U COJIEPKAHUE 3aJaHU
COCTaBWJIM BEIyIIME MpernojaBaresii Kapeap WHCTUTYTa Ha OCHOBE Y4YEOHBIX
MporpaMM OMOJIOTMYECKUX JUCHUIUIMH. [IporpaMma BCTYNMUTENBHOTO SK3aMeHa
no cnenuanbHOCTH «buonorus» oOcyXkJaeHa  Ha 3aceqaHud Kadeapbl u
yTBEpKJieHa perieHem yueHoro cosera KasHITY.

He paspemaercss  MOBTOpHAas claada BCTYNHUTENIBHOTO »HK3aMEHA C LEJIbIO
MOBBIIIEHUS OLIEHKHU.

Pe3ynbTaThl BCTYNMUTENEHOTO 3K3aMeHa OOBSBIISIETCS B TOT KE JICHb.

II. Coucox mucuMmuMH, (QOPMHUPYIOIIUX COAEPKAHHE BCTYIMUTEIBHOIO

sK3aMeHa 110 crienuanbHoct «6MO060700 - buonorusy

du3n0I0rNs YeIOBEeKa 1 JKUBOTHBIX
I'eneTuka

OBOJIIOLIMOHHOE YYEHUE

buoxumus

boranuka

e 3o0o0j0rus



3.1.Pu3uoI0rUs YeJ0BeKa U KUBOTHBIX

Du3noorus BO30YAMMBIX 00pa3oBaHuUi. Hcropus U3Y4YCHUS
OounosnexTpudeckux siBiaeHuil. OnwiTel ['ansBanu, Matreyuu, ro0ya-Peitmona.

MexanusM OHOIIEKTpUYECKUX sBIEHUM. Peructpanmuss OMORIEKTPUUECKUX
apieHuil. MewmOpaHHble moTeHIMalbl. BomHa B030yxaeHus XapakTepHUCTUKa
OTJIEJIbHBIX €€ KOMIIOHEHTOB.

Pone UM CeuenoBa u HW.ILIIaBnoBa B CO3JaHMM MAaTEPUATUCTUUYECCKUX
npeacTaBiaeHnu o QyHKIHsIX Mo3ra. COBpeMEHHbIE METO bl MCCIIEIOBAHUS CTPYKTYPHI U
(YHKIIMH HEPBHOM CHUCTEMBI.

OCHOBHBIE ~ CTPYKTYphl HEpBHOM TKaHW. HeHpoH - CTpykTypHas H
(GyHKUMOHANbHAS eIuHHUIIAa HEepBHOW cuctembl. Knaccudukaiuss HEHpOHOB MO HX
cTpoeHuto W (yHKIMUA. 3HAYCHHWE OTICNbHBIX uacTel Heilpona. Heiipormusa u ee
(YyHKIMOHATBHOE 3HAUYCHHE.

MuenuHoBble 1 O€3MUENIMHOBBIE HEpBHBbIE BOsIOKHA. CuHaricel. Knaccudukanus
CUHAIICOB. XUMUYECKHUE U IIEKTPUUYECKUE CUHAIICHI.

Pednexc - Kkak OCHOBHOM aKT HepBHOW jedrenbHocTU. OrmpeneneHue
peduekca. Oobmas cxema peduekTopHON nyrd. MoHOCHUHANTUYECKUE U
HOJMCUHANITHYECKUE PEIIEKTOPHBIE TYTH.

TopMokeHHE B LEHTPAIBHOM HEpBHOHU cucteme. OmnpenencHue TOPMOXKECHHUS.
OTKpbiTHE TOPMOXKEHHMS B LeHTpaibHOM HepBHOW cucreme (M.M.CeueHos).
Koopaunamms ¢ynkuuii opranusma. MHterparuBHas (GyHKUMsS HEpBHOU cucteMsbl. Ee
poOJib B OpraHu3allid OTBETHON peakuuu opranusma. llonstue o pediekropHoM
koJiblie. [lepecTpoiika KOOpAMHALIMOHHBIX OTHOIIIEHUM.

ABTOHOMHasI HepBHas cucreMa. llapacummarnueckas ¥ cuMIIaTHYECKass HEPBHAs
cuctema. OcoOeHHOCTH ee peduieKTOpHBIX Ayr. MexaHu3Mm nepenadyd BO30YXKIEHUS B
BEreTaTUBHBIX TaHTMAX. OCOOEHHOCTH CTPYKTYpbl M (DYHKUMHM BET€TaTUBHBIX BOJIOKOH.
AnanrarioHHO-TpoduIecKasl pojib cuMIlaTHueckor HepBHOM cucteMbl (JI A.Opbemm).
MeracumnaTiyeckas HEpBHas CUCTEMA.

VYuenue MW.I1ITaBnoBa 00 ycioBHBIX peduiekcax. 3HaueHue TpynoB .M.
CeueHoBa B Pa3BUTHM MATEPHAIMCTUUYECKOIO YUYEHHs O BBICILIEH HEPBHOM JIESATEIBHOCTH
[TaBOBCKMI METOH 3KCIEPUMEHTAIBHOIO W3YYEHMsI BBICIIEW HEPBHOW AESTEIBHOCTH:
OO11e61onornueckoe 3Ha4eHUe BPEMEHHBIX CBA3EH B IPUCTIOCOOMTENILHOM HBOIIOLMU
’KUBOTHOTO MHUpa. OTIMYHUS YCIOBHBIX PE(IIEKCOB OT 0€3yCIOBHBIX.

MexanuzM  o0pazoBaHMs ~ YCIOBHBIX  cBsizell. (OOpa3zoBaHuME BpEMEHHBIX
cszei o M.ILITaBnoBy. CoBpeMEHHBIE MPEACTABIECHUS O MYTIX 3AMBIKAHHS YCIOBHBIX
CBS3CH.

Topmoxkenue ycioBHBIX pediiekcoB. be3ycioBHOe (BHEUIHEE) TOPMOXKEHHE
KOPKOBBIX HEMpOHOB. MHAYKIMOHHOE W 3allpelelIbHOE TOPMOXKEHHUE. Y CIOBHOE
(BHYTpeHHEE) TOpMOXKEHUE. SIBIECHUS UPPAUAIINI, KOHIIEHTPALMK ¥ B3aUMHON WHTYKIIMH.
OyHKIMOHANIbHA Mo3anka Kopbl. CHCTEMHOCTh B paboTe KOpbI OOJBIIMX MOTYIIApPHIL.
JlnHaMHU4YeCcKre CTEPEOTHUIIBI.

OyHKIMOHATIBHASA ~CUCTEMa OpraHu3Ma M €€  pOoJIb B OCYIIECTBICHUU
noBenenueckoro akra (ILK.AnoxuH). MoTuBaiy, 3MOLMU U TIOBEACHYECKUE PEAKIMU
opranmma. Ponb mumOryeckoit 001acTi MO3ra B MX OCYIIECTBIICHHUM.



VYyenne W.I1.I1aBnoBa 0 ABYX CUTHAJIBHBIX CUCTEMAX. AHAIN3 U CHHTE3 PEYEBBIX
CUTHAJIOB KaK OCHOBA MPOLECCA MBILIUICHHS. THIIBI BHICIIEH HEPBHOM IESITENBHOCTH.

[TamsaTe, ee BuAbl. MeXaHU3Mbl HENOCPEACTBEHHOM U ONEPATUBHOU
KpaTKOCpOYHON maMiTH. JloarocpoyHass MamsiTh, €€ OCHOBHBIE  KOMIIOHEHTHI:
dukcanus, XpaHeHHME U BOcHpousBeneHue  uHbopManuu.  MonekynspHo-
T€HETUYECKUE MEXAHU3MBbI TAMATH.

VYyenue W.II. [TaBnoBa 06 ananu3atopax. AHaIM3aTOPHI - KaK €/IMHAas CUCTEMA,
o0ecrieurBaOIasl aHAIM3 pa3ApaXeHWd. Ajantanus K HENPEPbIBHO JUIAILEMYCS
pa3ipakeHUIO U K M3MEHEHHIO CUJIbI pazapaxenus. [lepudepuueckre u 1eHTpaibHbIC
MEXaHM3MBbI aantanuu B3anMoaencTBue CEHCOPHBIX CUCTEM.

[lonatre 00 SHIOKPUHHBIX >Kelle3aX W TOpMOHaxX. MeToabl M3ydeHMs >KeJe3
BHYTPEHHEW CEKpelru. 3HAaY€HUE TOPMOHOB, HMX CTPYKTypa, MEXaHU3M JCHCTBHUSL.
B3anMonencTBure xene3 BHyTPEHHEN CEKPELUN.

['unodus. AneHorunodus, MPoMEKYTOUHAS N0 TUNOPHU3a, HEUPOrUMOH3.
['unoranamo-runodu3zapHas cucrema. B3aumMocBsi3b HEpBHOM U SHIOKPUHHOM CUCTEM..

Crpecc. OOmmii afanTaloOHHBI CUHIPOM U €r0 CTaauu. [ uoTtanamo- ajpeHanoBas
cucrema ¥Y.Kennona. ['unoranamo-runoduzapao-HaanodeuHrkonas cuctema I.Cernbe.

3nayenue kpoBu. KpoBb u iuM¢a kak BHyTpeHHsIs cpefia opranusma. ['omeocras.
TpancnoptHas u 3anuTHas GyHKIUS KpOBU. POJIb KpOBU B TEIUIOPETYIISIITUU.

CoctaB u cBoicTBa Miaa3Mbl KpoBU. CBepThIBaHHE KpOBU. TpOMOOLUTHI.
Oputpouutsl. Pa3mep, koiaumdecTtBO U (PopMbl 3puUTpouUTOB. ['emMornodus, ero
KOJIMYECTBO, CTpoeHue U cBoictBa. CoeauHeHus remoriobuHa. MwuorioouH,
OCOOCHHOCTH €ro CTPYKTYyphl. JleWkoruTel. Bumbl JIEUKOIMTOB, WX KOJIUYECTBO M
cTpykTypa. OyHKIIMN pa3IuyHbIX JEUKOLIUTOB.

NmvmyHHBIE CcBOMicTBa KpoBU. [loHsTME uMMyHuTeTa. Buabpl UMMyHHTETA.
Ucropust pasButust ydeHuss 00 uUMMyHUTeTe. VIMMyHHOT€HEruka TpyI KpOBH
yenoBeka. AuTurensl cuctembl ABO. Pesyc-hakTopsl.

3HaueHue u MOPQPOPYHKIMOHATBHBIE OCOOCHHOCTH CEPIICYHO-COCYAUCTOMN
CUCTEMBbI. 3HaUEHHE CepJIeUHO-COCYIMCTON crucTeMbl. O0Ias cxema KpoBOOOpaIeHUs.
OCoOEHHOCTH MUKpPOCTPYKTYphl cepleyHOl MbIipl. OCHOBHass M aTUNHYECKas
Myckysarypa cepaua. [IpoBoasdmas cucrema cepaua. ABTOMATHs Pa3IMYHBIX OTEIOB
cepaua. CHHYCHBIM y3€l Kak BOJWTENb cepAedyHoro purMma. Ilpupoga um mexaHusm
aBTOMATHH.

'emogunamuika.  HepBHO-rymopanbHast peryisinusi paboTel cepaua. ToHyc
LIEHTPOB CEepJCYHBIX HEpBOB. PeduiekTopHas perynsuus AesTeTbHOCTH Cepala.
WNuTpakapauansHbie peduiekcbl. BirsHrue KOpbl TOJIOBHOTO MO3ra Ha (YHKIMH CepJla.
['ymopaiibHas perynsnus ero padoTbl

3HavyeHue IpIxaHus. BHelHee n BHyTpeHHee bIXaHue. [[pIxaTenbHble ABUKECHUS.
[lepeHoc ra3oB kpoBblO. 3HaYEHHE PUZNUECKUX U XUMUUECKUX (PaKTOPOB B IEPEHOCE
razoB. Pors remorniobrHa B CHaOKEHUHM TKaHEH KUCTIOPOIoM. Peryssiiust TbixaHusl.
JIpIXaTeNbHbIN LHEHTP NPOAOATOBATOrO MO3ra; €ro CTPYKTypa. Y4acThe IPyrux OTAEIIOB
IIEHTPAJTLHOW HEPBHOM CUCTEMBI B PETYIISAINN JIbIXaHMs1. Poib TyMOpaibHBIX (DakTOpOB B
peryisiimu apixanusi. KopkoBast perysinus JbIXaHusl.

3HaueHHE IMILEBApEHHs. BHYTPHUKIETOUHOE U BHEKJIETOYHOE MHILIECBAPEHUE.
Cexpetopublii iporiecc. OyHKIMKM OPraHOB MUIIIEBAPEHUS] U UX U3yUYEHUE. 3HAYECHUE TPYI0B



WN.IlIlaBnoBa u ero mKoiabl B pa3paboTKe (H3MONOTUM MHILIEBApeHU. MeTompl
uccien0BaHus (PYHKIUI NUIEBapEeHHUS.

CekperopHast QyHKIMS CIIFOHHBIX *Kele3. CekperopHas (QYHKIUS — KETyA0YHbBIX
xene3. CekperopHast QyHkius kumieuyHuka. [luieBapeHue B JIBEHAIIATUIIEPCTHOM
kumke. CocTaB M CBOMCTBA MOJDKENYIOYHOrO coka Perymsims — cekpenuu
nopKemyiouHol skene3bl. CocTtaB UM cBoiicTBa kenmuu. [leyeHb. 3HaueHUE Kemuud B
MUIIEBapECHUU. BcaceiBarenpHass — QyHKUMS — OMINEBApUTEIBHOIO  ammapara.
JlBurarenpHas (yHKIUS TMHIIEBAPUTEIBHOTO amnmaparta. 3HAYeHHUE JBUTATEITLHOM
¢yHkImu. MexaHu3Mbl €€ OCYIIECTBIICHHSI.

HeiiporymopanbHas peryssiuus mmeBapenust. [ 'onon. Ammerur. XKaxna.

3HaueHue U CyIIHOCTh 0OMeHa BerecTB. benku, nx npupoaa u Gu3N0IOrHIecKoe
3HaueHue. [loNHOIICHHbIE W HEMOJHOIICHHBIE B IUTATEIbHOM OTHOIICHUU OEJKH.
He3aMeHuMble aMUHOKUCIIOTHI M HMX 3Hau€HHE B OHMOCHMHTE3e OCJIKOB B OpraHHU3Me.
benkoBbIit onTuMyM 1 a30THOE paBHOBecHe. [ lmacTiyeckas u KajopuiiHasi IEHHOCTh OEJIKOB.
OOmeH nunuaAoB. 3HAYCHHE TPOCTHIX U CIOXKHBIX JIMMUJOB. DHEPreTUYeCKoe H
IUIACTUYECKOE 3HauyeHue XHpoB. IIpeBpamieHune ymnuaoB B opranusme JKupoBoe Jerno.
VYreBoibl, UX KIaccudukalms 1 SHepreTudeckoe 3Hauenue. [leno yrieBooB. I mukores,
ero mpupoja, (¢u3MoiOrMYecKkoe 3HadeHwe. HelporymopanpHas — perynsius
yri1eBOAHOro ooMeHa. CBs3b YIIEBOIHOTO U JKUPOBOIO OOMEHOB.

Butamunbl, kmaccudukaips, oOmias xapakrepucTuka. OU3MOIOrHYecKoe 3HAYCHUE
BUTaMUHOB. ABUTAMUHO3, TUIIOBUTAMHHO3, TUTICPBUTAMHHO3.

BoaHo-coneBoit 0OMeH. BoaHbIii 0OMEH U €ro 3HaueHHe, CyTOYHask MOTPEOHOCTh
B BOJE M €€ 3aBUCUMOCTb OT (Qu3Hosoruueckoro coctosHus. Jlemo Bompl. OOMeH
MHUHEPAIbHBIX BEIIECTB. 3HAYEHUE MHUKPO- W MAaKpo3JIeMEHTOB. Perynsius BoaHO-
COJIEBOI'O OOMEHa.

DHepreTuyeckas ocCHoBa oOMeHa BemlecTB. [IpeBpallieHusi 3HEprud B OpraHu3Me.
Ounepreruueckuii  Oamanc. Ilpsimas u  HempsiMas KajopumeTpus. TepMoperyssius.
Temnoperynsitopras (QyHKIMS KOXH YeJIOBEKa. 3HAYEHHUE COCY/I0-IBUTATEIbHbBIX
peakuuii ¥ MOTOOTHAENeHHs. TemtooTrnadya npu pa3IMyHbIX YCIOBUSAX TEMIIEPATyphI,
BJIQKHOCTH U JBUKEHUS OKPY’KAIOILIETO BO3TyXa

3Havyenue mporieccoB BhineneHnsa. KoHeunble mpomyktel oOmena. [loukum u ux
¢byukimu. Hedpon u ocodbeHHOCTH ero kpoBocHaOxkeHus. [Iporiecc MoueoOpasoBaHus.
['omeocTtatnyeckas GpyHKIwms modek. HeliporymopaibHast peryssiiusi MO4eo0pa3oBaHus
Y MOYCBBIBECHUS.

Pexomenayemas sureparypa:
OcHoBHas JquTEparypa:
1.Hauana ¢usuonoruu /moxa pea. A./Jl. Hozgpauesa. B 2-x Tomax. M: Breicinas mikona,
2004, 1088 c.
2.0OcHOBBI (pU3MOJIOTHH YETIOBEKA U KUBOTHBIX /1o pea. b.M.Tkauenko. B 2-x ToMax.
C-I1, 2005, 928 c.
3.®uznonorus yenoBeka / mox pena. B.M.CvuproBa. M.: Menununa, 2001, 608 c.
4. AramxansH, H. A. Hopmanenas ¢usuonorus / H.A. Aramkansa, B.M.CmupaoB. —
M.: Meaumnuackoe nHdopmarmonnoe arearcto, 2009. — 520 c.



5.HopmanbHast ¢usnonorus: ydeOHUK AN CTyI. BbICHI. MeA. mpod. oOpa3oBaHus /
H.A.Arampkanss [u ap.]; noa pen. B.M.Cmupaosa // 3-¢ u3a., nepepad. u gom. — M.:
«Axanmemus», 2010. — 480 c.

JlonoiHUTeIbHAS JIUTEpPaTypa:

1. ®usunonoruss yvenoseka.llepeBon ¢ anrmn/mox pen. P.M.IlImunra, I'.TeBca.B 3-
toMax.M.:Mup, 2005, 967c.

. @uznonorus yenoseka/noa pea. .M. Kocurkoro.M.:Meaumuna, 2003, 544c.

3. ®usznonorusa venoseka /moa pen B.M.ITokposckoro, I'.®d.KopoTsko, B 2-X ToMax
M.:Memunmna, 2003, 646¢.

. OcHoBbl (u3nonorun yenoseka /mox pea. H.A.Aramxansna. M.2003, 376 c.

. @u3nonorus 4enoBeka M KUBOTHBIX /mon pea. A.b.Korana. M.:Bricmas mikona,
1984, 360c.

6. [Tatonoruueckas dbuzuonorus /moa pen. A.JI.Ano. Tomck, 1994, 544c.
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3.2 'eHeTHKA

MarepuajibHble OCHOBBI HaCJeACTBEHHOCTH. KieTka — »ieMeHTapHas
equHuna xu3Hu. Mopdomorus u xumudeckuit coctaB kietku. JJHK kak ocHoBHOIM
HOocHTeNb HacneAacTBeHHOW uHpopmanuu. Ctpoenue JJHK, mexanusm perumkanuu
JHHK. Ponbp depmentoB B perumkanuu JIHK. I'enernueckas opranmzamus JJHK —
MOCJIEIOBATENbHOCTh HYKJICOTHIHBIX Map, KAK OCHOBA KOJUPOBAHUS HACIEACTBEHHOU
nnopmaruu. ['enernueckuit koja. I'eHeTHUeCKU KOHTpOJb Oenka. TpaHCKpumus.
Tpancnsauua. Crpykrypa u cBoiictBa PHK, ee Bunsl: p-PHK, u-PHK, t-PHK.
B3aumoneiicTBue KOJIOH — aHTUKOJAOH. MHunmanuss u TepmuHanusi  OEJIKOBOTO
CUHTe3a. ['eH — enuHuIla HACIEACTBEHHOCTH. (DYHKIIMOHAJIBbHBIE TPAHUIBI TE€HA.
NckyccTBeHHBIN cUHTE3 reHa. [lepcnekTuBbl uccae10BaHus B 3TOM 00J1acTH.

XpOMOCOMBI, HX CTPOCHUE, XUMHUUYECKHM cocraB. lloHdatTMe u rerepo- u
J3yXpOMAaTHHE. Y HUKAJIbHBIE U, TOBTOPSIOLIMECS MTOCIIEN0BATEIbHOCTH HYKIIEOTUIOB, B
JIHK  xpomocom. Penpoaykumss xpomocoMmM. OCOOEHHOCTH BOCIPOU3BEICHUS
XpOMOCOM U 3YyKapuoT. AcuHXpoHHOCTh cuHTe3a JIHK. IloHsTHe O perimkoHax.
YIbpTpacTpyKTypHasi OpraHu3aluss XpoMOCcOM. XpOMOMEPHI KaK 3JIEMEHT MPOIO0IbHON
muddepennmanuu xpomocoM. Muto3. ®a3bl MmuTo3a. OCOOEHHOCTH pacmpeneseHus
XpPOMOCOM (xpomatua) mipu  AeneHuM  KieTkd. Lukn  cnupanuzanuu U
JeCTMpainu3ald XpoMOCOM B MHUTO3€. OHAOMUTO3. l[lonuTenus. ['eHeTnueckoe
3HAYECHHUE MUTO3A.

[luTomornueckrue OCHOBBI TMOJIOBOTO Pa3MHOXKEHHUS. MeN03 KaKk IUTOJIOTHYECKAs
OCHOBa 00pa30BaHMS U PA3BUTHUS MOJIOBBIX KJIETOK (rameT). dDa3bl U cTaauu NepBOTO U
BTOPOTO MENOTHYECKHUX nenennii. OcoOennoctu cunresa JIHK B Meliose.
XapakTtepHbie 4epThl mpodazbl 1-ro Meio3a. MexaHu3M KOHBIOTAIIUA TOMOJIOTHYHBIX
XpOMOCOM B Meio03e. 3HAaU€HUE CHHANTEHEMAJIbHOTO KOMIUIEKCA €ro CTPYKTypa.
PacxoxneHne TOMOJIOTMUHBIX W HETOMOJOTHMYHBIX ~ XpPOMOCOM B MeEHO3€.
I'eneTnyeckoe 3HaUeHNE MENO3A.

UYepenosanue ramiodaszbl W aurmiodasbl B KU3HEHHBIX ITUKIAX PaCTCHHH,
UBOTHBIX U MHUKpoopranu3MoB. OTmuio0TBOpeHue, ero 3HaueHue. HeperymspHbie
TUIBI [TOJIOBOTO PAa3MHOKEHUA: MAPTEHOT€HE3, U allOMUKCUC, TUHOTEHE3, AIPOTCHES.



OC00EHHOCTHU KU3HEHHBIX UKIIOB Y 3YKapHOTUYECKUX MUKPOOPTaHU3MOB — JPOXIKH,

HEHPOCTIOPHI. OcobeHHocTtu BOCIIPOU3BEACHUS u pacnpeneneHus
[IUTOIJIa3MAaTUYECKUX OPTAaHOUIOB B IIPOLIECCE JICTICHHUS.
3akoHOMepHOCTH HACJIeJOBAHUSl TPU3HAKOB U NPUHIANBI

HacJieAcTBeHHOCTH. (OCOOCHHOCTH HAacleNoBaHUsA NpU OECHOJIOM Pa3MHOXKEHUU
KJIETOK W opraHu3moB. HacnmenoBanue B kioHax. ['mOpugonornueckuii MeTol Kak
OCHOBa I€HETHUYECKOTo aHanuza. [lpuHuumnuagbHOE 3HAYCHHE MeToaa
reHeTuueckoropaspadotannoro [I. Mennenem, - aHaau3 HacCleAOBaHUS OTIEIbHBIX
aJIbTEPHATUBHBIX TAp NPU3HAKOB, HCIOJH30BAHUE KOHCTAHTHBIX YHCTOJIMHEHHBIX
ponuTensCkux — (OpM,  WHIUBHAyAIbHBIA  aHAIW3  TIOTOMCTBa  THOPHIOB,
KOJIMYECTBEHHAsl OLIEHKA pe3yJbTaTOB CKpEIIMBaHMs. ['eHeTHueckass CHMBOJIMKA.
HacnenoBanue mpu MOHO- U MOAUTHOpUIHOM CKpemuBanuud. HacnempoBanue mpu
MOHOTHOPUIHOM CKpelniuBaHuu. [loHATHE O PEIUIPOKHBIX CKpemuBaHusax. [lepBbiii
3aKOH MeHzens — 3aKoH eIuHo00pa3usi THOpHUIOB nepBoro nokojeHus. Ilonsrtue o
reHax # amwiensax. Asuienu3sM. MHOXKECTBEHHBIM —aimenu3Mm. BzaumopeicTBus
aJUIEJIbHBIX TE€HOB IMOJHOE (JOMUHUPOBAHHUE, HEIMOIHOE JOMUHHUPOBAHHE U
KOJJOMUHHUPOBaHKE). BO3MOKHOCTH ynpaBieHUs TOMUHHPOBaHUEM. Paciierienre no
(GbeHOTUIy W TEeHOTHUIy BO BTOPOM M TPEThEM MOKOJICHUSX. [ OMO3UTOTHOCTD.
Pacmienienne npu BO3BpaTHOM M aHAIM3UPYIOLIEM CKpEIIMBaHHSIX. BTOpoil 3akoH
MeHzensa — 3aKOH pacIICIUICHHs] WM YHUCTOTHI rameT. L{uronornueckuii MexaHusm
pacuieruieHusl. AHaJIM3 pacueIuieHus] B ramiodase KU3HEHHOro HukKia. TerpagHbiid
aHaIM3.

VYcaoBus, obecneuyMBarollu€é MW OrPAHMYMBAIONIME  TPOSIBJIEHUE  3aKOHA
pacuieruieHus. CTaTUCTUYECKUI XapaKTep pacIlerIeHus.
Oco0EHHOCTH HACJHEeNOBAHMS TPU HEPETYJSIPHBIX THUIAX MOJIOBOIO Pa3MHOKEHUS.
HacnepgoBanue npu auruOpugHOM CKpeniuBaHuu. PacuiersieHue mo (peHoTHIy npu
IuruOpugHOM  cKpemuBanuu. HesaBucumoe HacieqoBaHUE  OTACIBHBIX — Tap
IIPU3HAKOB, TpeTui 3akoH MeHnens. Lluronornyeckue OCHOBBI HE3aBUCHMOTO
KOMOWMHUPOBAHUS  T'€HOB,  MPHU3HAKOB.  3aKOHOMEPHOCTH  MOJUTHOPUIHOTO
ckpenuBanusa. KoMmOuHaTWBHAasT HM3MEHYMBOCTh, €€ 3HAYCHHE B CEJICKIMU U B
sBosroruu. O61mas Gpopmyia pacuieryieHus Mpu NOJIUTHOPUTHBIX CKPEITUBAHUSIX.

[IpyHLMOBI HACIEACTBEHHOCTH, BBITEKAIOIINE W3 3aKOHOB HACIEIOBaHUS,
OTKpbITBIX Mennenem. HacnegoBanue npu B3aMMOAEHUCTBUUA TI'E€HOB. THIIBI
B3aMMOJICUCTBHUSI ~ T€HOB:  KOMIUIEMEHTAPHOCT, ANUCTa3,  MOJIUMEpHUS,
MoauduIUpytollee AeHCTBUE TEeHOB. M3MeHeHHe paculeruieHus Mo (QPEeHOTHUIy B
3aBUCUMOCTH OT THNa B3aUMOACHCTBUS TE€HOB. OTIMYUTENTBHBIE OCOOEHHOCTH
HACJIeI0BAHUS KOJMYECTBEHHBIX MPU3HAKOB. BiusiHue pakTopoB BHEUIHEH cpe/bl Ha
peanu3aluio TeHOTUIa. ['eHeTWKa MoJia M CLEIJIEHHOE C TI0JIOM HacleOBaHHe.
buonoruss mona y KUBOTHBIX W pacTeHui. llepBUYHBIE U BTOPUYHBIC IIOJOBBIC
npuzHakd. OTHOCUTENIbHAS CEKCYaJlbHOCTh Y  OJIHOKJIETOYHBIX OPTraHU3MOB.
XpoMocOoMHasi TEOpHs ONpeiesieHUsl 1oJa. ['eHepaTUBHBIE 1 COMAaTHYECKUE MYTallUH.
Knaccudukanus wmyranuii mo u3MeHeHUto QeHotuna — MOpPGOIOTHUECKHE,
OonoxuMuyeckue, GU3N0IOTHIECKHE.

OCHOBBI MOJIEKYJISIDHOWH T€HeTUKH FeHHAsl WHKeHepHsi. MPUPOIa reHa
Oco0eHHOCTH TeHEeTHYECKOTO aHalIu3a y MUKPOOPTaHM3MOB KaK OOBEKTOB M3YUCHHUS



MOJICKYJIIPHOM TeHEeTUKHU. Pa3HOOOpasre MUKPOOPTaHU3MOB, METO bl BHIPAIITUBAHUS.

I'eHeTuka mnOMyJsIUMH U TeHeTHYECKHE OCHOBBI 3BOJKOHUU. [Tonymnsmus,
U €€ TIeHeTHu4ecKas CTpykTypa. DakTopbl N€HETMYECKOW IUHAMHUKHU MOIMYJISAIUY.
[Tonynamuyu opraHu3MoOB € HEPEKPECTHBIM Pa3MHOKEHUEM M CaMOOILIOAOTBOPEHHUEM.
Yuenue B.MoranceHa o mDomymAnusaX W YUCTBIX JIMHUSAX. HacnemoBanue B
nonyasiuusax. ['€HeTHUYecKoe paBHOBECME B NAHMUKTHUYCEKONM MEHIECIEBCKOM
MOMYJISIIMM U €ro TEOPETUYECKUM pacyeT B COOTBETCTBMU C 3akoHoMm [apau-
Baitn6epra. Ponb nHOpHIMHra B JUHAMUKE MTOMYJIALIHMM.

Pexomenayemas iurepatypa
OcHoBHasi IuTEpaTypa:

1. Jlobames M.E. I'eneruka. I'eneruxka. U3n-go JII'Y, 1969r., -250 ctp
2. Jlobames M.E., Bartu K.B., TuxomupoBa M.M. ['eHeTHKa ¢ OCHOBaMHU CEJICKIIUHU.
M., » IIpocBemenue»,1979r., -255 ctp
3. Ayounun H.I1. O6mas renetuka. M., «Hayka»,1976r., -250 ctp
4. Anuxansu UK. T'enernka. M., « Hayka»,1989r., -230 ctp
5. Wnre- BeutomoB ['eHeTnka ¢ ocHoBamu cenekuuu M., 1989r., -179 ctp
6. Bartu K.B.,TuxomupoBa M.M. PyKOBOACTBO K MPaKTHYECKUM 3aHATHUSM IO
reHeruke. M., «IIpoceemenne» , 1979r., -150 ctp

JonosiHuTEILHAA JIUTEPaTypa:
1. leBuncon 3. [lelicTBHE T€HOB B paHHEM pa3BUTUU.M., «Mup», 1979r., 170 ctp
2. Kyme B.B.Mexanu3mbl reHeTH4YeCKOM pekomOuHanuu. M., «Hayka»,1987
Cnpasounas nureparypa, -140 ctp
3. ITmoxunckuiit H.A, Matematnueckue meroasl B onosioruu YUsn-so MI'Y,1987., 200
CTp

3.3.9BOJIIOLIMOHHOE YUEeHHUE
OcHoBHOE coIepKaHUE Kypca HallLI0O  OTPAXXEHUE B IIPOTrpamme
rOCyapCTBEHHBIX JK3aMEHOB 10 ouonornu. CoBpeMeHHOE 3BOJIIOLMOHHOE
yueHHe MpeacTaBjsieT CO00M CHHTeTHYECKYI0 TEOPHIO IBOJIIOLNH, CJI0KUBIIYIOCS
B Hayajie XXB., aipOOMPOBAHHYI0 MOCJIEIYIOUUMHU HCCIAeA0OBAHUAMU. [ 1aBHas
3a/la4a MpeaMeTa SBOJIIOIMOHHOTO YYE€HHUS 3aKJII0YaeTCsl B BBISIBICHUM OOIIUX
3aKOHOMEPHOCTH UM JABWKYIIUX CHJI HUCTOPUYECKOro pasButusi. Mx pelnieHue

OCYLIECTBJISIETCT 10  JBYM  OCHOBHBIM  HAaIlpaBJICHUSM. 1)  Iupoxoe
JKCIIEPUMEHTAIILHOE M3YyYE€HHUE BCEX 3BCHBEB DBOJIIOLMOHHOIO IPOLECca, Ha4YMHAs C
U3MEHYMBOCTH IIONYJISALMM W 3aKaH4YuBas BUI000pa3zoBanueM. 2) PasButhe

TEOPETUYECKUX HCCIICIOBAHUN OCHOBHBIX MPOOJIEM SBONIOIMOHHOW Hayku. OmuH u3
IyTEW pelIeHUs] JaHHOW 3aJauyd — BBIIIBUKEHHE HOBBIX THNOTE3. BOZHUKHOBEHUE U
Pa3BHUTHU.3BOJIOLIUOHHON teopud. DOpMHUpPOBaHHWE  DBOJIOLUUOHHOW  HJIEU
/MOMApPBUHOBCKUN TEpUOJ. DJIEMEHTHI SBOJIONUOHWU3MA B aHTUYHOU ¢uiocodun
/Tepaknut, DMmnenokia, Apucrorens, Jlykpenuit/. Metapuszndeckuii nmepuosa B pas-
BUTUM HAyKW U TOCIOJCTBO KPEAMOHHUCTBIX B3TJA0B. Pa3BUTHE CUCTEMATHKHU.
3nauenue pabor J.Pes u K.JIunnes. Konuenumu mnpepopmusma U snureHesa.



3apoxaenue sBononnonHon uaeu /Tpanchopmusm/. XK.broddon, M.B.JlomonocoB u
np. bopsba TpaHchopmuzMa U KpealMOHU3Ma. BOJIOLNMOHHAS  KOHUEMIUS
K.b.Jlamapka. ®unocodckue ocHoBBI B3I 0B Jlamapka. [Ipencrabnenus Jlamapka o
Buje.Hayunole U  OOLIECTBEHHO-UCTOPUYECKUE MPEANOCHUIKA  BO3HHUKHOBEHUS
ABOJIIOLIMOHHOrO y4yeHus. HakomuieHue 10Ka3aTelbCTB €IMHCTBA M MPOUCXOKICHHS
OpraHW3MOB M HCTOPUYECKOTO Pa3BUTHS KUBOW NPUPOIBI. YCIEXH CUCTEMATHKH,
YYEHHUE O €CTECTBEHHBIX TIpylmax. Pa3BUTHE CpAaBHUTEIbHOW AaHATOMUU U
cpaBHuTENnbHOU HMOpuonoruud. Paboter K.bopa. 3HaueHme HaydHOTrO Hacieaus
XK.Krosse u K.Cenr-Unepa s manpHeimero (GpopMUPOBaHHUS 3BOIIOIMOHHBIX
Bo33peHuil. CozmaHue KJIETOYHOM Teopud. Bo3HukHOBeHue Ouoreorpaduu.
A.I'ym6onbar. [1.I1annac. YcuneHne 3K0I0THYECKUX aCIIEKTOB B U3yUEHUU MPUPO/IBL.
K.®.Pynse. Uctoprnueckuit Meton B reosioruu. Y.Jlanens. Y cnexn nameoHTONOTUN.
OpomonnoHHoe yuyeHue Y.JlapsuHa. buoreorpaduss u HaydHas AesTENbHOCTb
Y.[lapBuna. Hcrtopus cospmanus tpyna '"lIpoucxoxzaeHue BHAOB", €ro KpaTkas
xapaktepucTtuka. JlapBuH o opmax, 3aKOHOMEPHOCTSAX U MPUUMHAX U3MEHUYUBOCTH.
Onpenenennas " HeomnpeeeHHas U3MEHYHUBOCTb, COOTHOCHUTEJIbHAsS
/KOppensTUBHAS/ U KOMIIEHCATOPHASI.

Jloka3aTenbCcTBa SBONIONMM TPUPOJHBIX BHUIOB. YueHue o OopbOe  3a

CYLIECTBOBAaHME U €CTECTBEHHOM OTOOpEe Kak Npu4MHE 3Botonuu. [Ipenmnoceuiku
O00pbOBbI 3a cymiecTBoBaHHE, €€ (opMbl. EcTecTBEHHBI OTOOp Kak NpOKUBAHUE
HauOosiee  mpucnocoOneHHbIx.  IlpuHuMnD  MoHOGUIMM W JAUBEPIEHIMH.
CpaBHHTENIbHAA XapaKTEPUCTUKA HBOJIIOIUU KYJIbTYPHBIX (OPM U MPUPOIHBIX
BUJ10B. OOI111ast OLIEHKa HBOTIONMOHHOTO yuenus Y.JlapBuHa.
Pa3BuTHe 3BOTIOIMOHHON TEOPUU B MOCIECIAPBUHOBCKUM MepHUoI. | TaBHBIE 3a71a4U U
TPYAHOCTH, CTOSAILIME Mepes SBOJIIOIMOHHBIM ydeHueM. OOIas XapaKTepUCTHKa
OCHOBHBIX JTaloOB pPa3BUTHS JBOJIOLMOHHOW Teopun mnocie Jlapsuna. IloGena
3BOJIFOLIMOHHOU UJEU.

®opMHUpPOBaHUE IBOJIOLUOHHON OMOJIOTUU B PA3BUTHUHN BOJIIOLIMOHHOTO YUEHUS
KaKk Hay4yHoro HampasieHus. @DuioreHernueckue wucciaenaoBaHus. PazButue
sBomOIMOHHOM maneoHTonorun /B.O.KoBanesckuii, O.Haitmaiip, JI.[lomio u ap./
CranoBnenue »BosoImoHHoN smOpuosoruu /A.0.Koanesckuii, 1.M1.MeunukoB/ u
mopdomnoruun/ 3.I'ekkens, @.Mromiep, A.[lops/. buorenernueckuii 3akon. M3yuenue
HACJIEICTBEHHOW H3MEHUYMBOCTH Kak (paKkTopa HBOJIIOLUU MPUPOJHBIX BHJIOB
/C.M.Kopxunckuii, I'.Jle.®pus/. [lepBbie 3KCIepUMEHTANIbHBIE UCCIECIOBAHUS POJIH
€CTECTBEHOT0 OTOOpa B  IPOUCXOKJIECHUHU MMOKPOBUTEIHCTBEHHBIX OKPAaCOK Y
HacekoMbix /E.ITaynbroH, A.UecHona/. Kpusnuc 3BONIONUMOHHONW TEOpUU B TEPBOU
yerBepTd XX B.

CoBpeMeHHbIE P00JIEMbI IBOJIIOLUOHHON  TEOPHH.

OO0uias XxapakTepucTHKA KU3HU KaK 0c000i1 ()OpMBbI IBHKEHUS MATEPHH.
Pa3Butre npencraBieHuUd O CYIIHOCTH >KM3HHW. OCHOBHBIE YPOBHM OpraHU3alUU
KU3HU /KICTOYHBIN, OPTaHU3MEHHBIN, MOMYJISAIIMOHHO-BUIOBOM, OUOIIEHOTHYECKUTA/.
Ponp xuBOro BemecTBa B TEOXMMHYECKHX IIporieccax B Oumocdepe /1o
B.M.Bepnanckomy/. T'eonmormyeckue, KOCMUYECKHE€ U OHOTHYECKHE (DAKTOPHI
W3MEHEHUSI YCIIOBUU >KM3HU. ODBOJIOIMOHHBIE MPEOOpa3oBaHUS - HEOOXOIUMOE
YCJIOBHE CYLIECTBOBAaHUS KU3HHU HA 3eMII€.



OcHOBHBIE ATabl XUMUYECKON U Onoornyeckoi 3Bosonun. Kpatkue cBeneHus
0 TreoxpoHojorud. Bo3HukHOBeHue xu3HU /OuoreHe3/. CoBpeMEHHbIE TUIOTE3bI
NPOUCXOXKJIeHUs *u3HU. 3HaueHue padbotr A.W.Omnapuna, J[.Xonnpeiina, [I.bepnaina.
[locnenyromue  craguu OMOXMMUYECKOW »HBOIONMU. CTAHOBIIEHHWE KJIETOYHOU
OpraHu3alliM, pPa3BUTHE MeETaboIM3Ma U PENpPOAYKIMH MpoToOMOHTOB. [Ipobrema
BO3HUKHOBEHUS TEHETUYECKOTO KOJIa.

HestenpbHOCT  OWOCchepsl B apxee M mIporepo3oe. Bo3HukHOBeHHE
MHOT'OKJIETOYHOCTU. JKU3Hb B TOKEMOPUHCKHX U KeMOpuHCKuX Mopsix. CTaHOBIIEHHE
TUIIOB OECIIO3BOHOYHBIX JKUBOTHBIX U THIIA XOPJOBBIX. [0siBIEHNE BBICIIMX PACTEHHUIA.
3aBoeBaHuE KM3HBIO cymd. OCHOBHBIE YPOBHM OpraHu3ald KU3HH U
HBOJIIOLIMOHHBIN Tporiecc. OpraHu3M Kak OOBEKT 3BOJIOIHMOHHBIX MPEOOPA30BAHUIA.
@deHoTUn - OCHOBHAS €AMHMIIA OTOOpA M MEepeAaTYUK HACIEeICTBEHHON HMH(pOpMAIIH
1o nokojeHusM. [lonynsuus - 3meMeHTapHasl €AMHUIA 3BOJTIOUUNA. THUIBI TOMYJIS LA
/KIIOHQJIbHbIE W TMAaHMUKTHYECKHUE/. buoreoneHo3 kak apeHa 53BOJIOLUOHHOIO
npouecca. BiusHue abnotudyeckoi cpesibl M B3aUMOACHCTBUE OPraHU3MOB KaK OCHOBA
OOprOBI 3a CYIIECTBOBAaHHME M €CTECTBEHHOro o0TOOpa. ['eHeTHko-3KoNornyeckue
OCHOBBI DBOJIFOIMOHHOIO Iporecca. Poylb HacineACTBEHHONM W3MEHUYMBOCTH B
IBOMIOLMU. MyTanuy Kak OCHOBHOM MaTepHall Uil 3BOJIIOLMOHHOIO Ipolecca.
OBOJIIOIIMOHHOE ~ 3HAYE€HHE  pa3iuyHbiX  QopMm  myranuu. KomOunatuHas
U3MEHYMBOCT M €€ pOJb B DBOJIOUHMHA. OBOJIONUOHHOE 3HA4YEHHE MeEHo3a.
Kpoccunrosep u ero pois B pekomOuHanuu. [IoHATHE HOPMBI peaKuU U aJallTUBHON
HOpMBbI. ['€HEeTHKO-aBTOMaTHYECKUE IpoLEcChl /apeild TeHOB/ B MOMYJISLUAX.
BrnusgHue AMHAMUKM YMCIEHHOCTH TOMYJSUMU /BOJIH KU3HW/ Ha T€HOTUIUYECKUN
cOCTaB momyyAuuu. Murpauus. 3Ha4€eHHEe MUTPALUU B W3MEHEHUU T€HETUYECKON
CTPYKTYpPBI IONYJIALMH /TIOTOK U UHTpOrpeccus reHoB/. M3omsuud. ['eorpapuueckuii u
Oouonornyeckuii crnocoObl u3osAuuid. OCHOBHBIE (DOPMBI OMOJOTHMYECKOW H30SLUU
/6GuoTonuueckas, Ce30HHasA, SKOJIOr0-3TOJOrHUECcKasi, reHeTH4ecKast/. DBONIOIIMOHHAS
POJIIb U3OJISIITAM TTOITYJISIIIAM.

JBH:KYIIIME CHJIBI 3BOJIIONNH. bopb0a 3a cyliecTBOBaHME KaK B3aUMOJICHCTBHE
OpraHuU3MOB C OKpyXkatomei cpenoil. @Dopmbl OOppOBI 32 CYIIECTBOBaHUE:
KOHCTUTYLIMOHAJIbHASI, = MEXBUJIOBAsl, BHYTPUBUIOBAsA.  DBOJIIOLMOHHAS  POJIb
OTHOILICHUI XUIIHUK - KEPTBA, MAPA3UT — XO35IMH, KOHKYPEHIUs, MyTyaau3m. Gopmbl
BHYTPUBUJIOBON KOHKYPEHIIMHM KaK pe3ysbTaT JACUCTBUS €CTECTBEHHOrO 0TOOpa M KaK
(dakTop, peryaupyromuil dyuciaeHHoCTh nomnynsiuu. IlpencraBnenus o6 orbope BO
BpemeHa Y.J/[apBMHA, MU B CHUHTETHYECKOW TEOPUU HBOIIONMUU. DJIMMHUHALMSA Kak
CIoco0 OCYIIECTBIEHUSI €CTECTBEHHOTro 0TO0pa. dopmbl suMuHanuK/ n3dupaTeabHas
U HensOupaTenbHas, npsiMas U KOCBEHHas1, rpymmoBas, ToTanbHas/. KonnuecTrBeHHas
XapaKTEpPUCTHKA E€CTECTBEHHOTro oTOOpa: ko3(pduuneHt, 3¢pPeKTUBHOCTh, CKOPOCTh
oTO0pa. 3aBUCUMOCTh CKOPOCTH OTOOpa OT T€HETHYECKOro pa3zHooOpas3us ocoOeil B
nonyisinuu /P.®umep/. J[Bwkymmii oTO0p M €ro pa3HOBUIHOCTH/ HANpPaBICHHBIH,
TU3pYNTHBHBIN/. CTaOUIM3UPYIOMIMI O0TOOP /KaHAIM3UPYIOMINA, OaTaHCUPOBAHHBIM/.
[Tpumeps! neiicTBUs pa3HbIX GopM 0TOOpA.

DBOMIONMS aJaNTaliy - OCHOBHOM pe3yibTar JIEHCTBUS €CTECTBEHHOTO OTOOpa.
Knaccudpukanums anmantanuu. MexaHusMbl (HOpPMHUPOBAHHUS OpPTaHU3MEHHBIX U



BUJOBBIX afantauuid. DakTopbl, OrpaHUYMBAIOIIUE HBOJIOLMIO  AJaNTalllu.
OTHOCUTENBHOCTh OPraHUYECKON 11E€71€CO00Pa3HOCTH.

Mukpo3BoilonMOHHBIN npounece. OnpeneracHUe MOHATUS MUKPO3BOJIOLHUU.
MoOuAN3aMOHHBIN pe3epB W3MEHYMBOCTH B mnonyisuusax. Hapymenus 3akoHa
Xapnu-BaiinOepra kak HEM30€)KHOE SIBJICHHUE NPUPOJbl M KaK NpUYMHA W3MEHEHUS
reHo()OH/1a TOMYJISALKU: 3BOJIOLMOHHBIE CJIEACTBUS OTPAHWYCHUS] YUCIEHHOCTH M
NaHMHUKCUU B IMOMYJISALUAX, U3MEHEHHs] T€eHOPOHJIAa NPU MYTAlMOHHOM IIpolLiecce U
orOope. MUKpOIBOIIONUS KAk pe3yJbTaT B3aUMOJICHCTBUS HAMpPABICHHBIX U
HEHANPaBJIECHHBIX (DAKTOPOB HBOJIOLMU: MYTAlMOHHOTO TMpoIlecca, apeiida TeHOB,
MUTpaAlliU, W30JSAIUH, OOphOBI 3a CYIIECTBOBAaHHME U E€CTECTBEHHOIO OTOOpa.
CpaBHUTENBHBIN aHATN3 POJIM 3TUX (PAKTOPOB B M3MEHEHUHU T'€HO(POH[A MOMYJIALUH.
[MomynsironHas AuQQpepeHnrnpoBKa BUAa KaK pe3yIbTaT MUKPOIBOIIOIUH.

Bua u BupooOpaszoBanue. [lonarne Bupma. Mcropus pasBUTHS TOHATHS.
Tunonoruueckast konuenius Bujaa. Homunanucruueckas konuenuus /2K.B.Jlamapx/.
[Tonstus Buaa Y./lapsuHoM. PeanbHOCTD cyliecTBOBaHUS U OMOJOTHYECKOE 3HAUCHHE
BuaoB. Kpurepuu Buga /mMopdonaorudyeckuii, pu3nonoro-OMOXUMHUECKUN, 3KOJIOro-
reorpaduyueckuii, penpoayKTUBHBIN/. OOIMe MNpU3HAKKM BHUAA /IUCKPETHOCTD,
YHUCJIEHHOCTb, II€JIOCTHOCTh, YCTOMYUBOCTb, HCTOPUYHOCTH/. CTpyKTypa BHAA.
'enernyeckuit  monuMop@usM, OHOTUIIBI, YHCTBIE JIMHUU. ODKOJOTHYECKas
HEOJJHOPOJIHOCTb. AJulonaTpUyecKkue M cumnaTpuyeckue (opmbl. ['eorpaduueckas
W3MEHYUBOCTh B Tmpeaenax apeana. [logBuapl. [eorpaduueckne H30ISATOPHI.
I'uOpuansie 30HBL.  BumoobOpaszoBanue. IlocrenenHoe BHuI000Opa30BaHHUE — Kak
3aBEpIICHHE MHUKPOIBONIOIMOHHOTO  Mpolecca. leopusi ©  J0OKa3aTelbCTBa
ajtonaTpuueckoro /reorpaduueckoro/ BuaooopazoBanus. [Ipumepsl He3aBEPILIEHHOTO
pacxokIeHusi BUAOB B mpupoie. Bo3MOXKHOCTh CHMIATPUYECKOTO OOpa30BaHUS
HOBBIX BHJIOB Ha OCHOBE MHKPOIBOJIOIMOHHOTO Tporecca. MaKpodBOIIOIUS U ee
3aKkoHOMepHOCTU.  OmpeneneHre TOHATUS — 'MakposBoitouuu". COOTHOIIECHHE
IOPOLECCOB  MAKpOAPOJIOLMU U MUKpodBoitouuu. Ilytm  MakposBosronuu:
JOUBEPTeHINs, KOHBEPIeHLUs U Mapamienu3M. JluBepreHuuss Kak OCHOBOHM MyTb
sBosmonnu. IIpobGnema mnpoucxoxkaeHuss TakcOHOB. IlpuHuunel MoHOQUIMU U
noymuinu. HamnpaBieHHOCTh ABOJIIOLIMOHHOTO mpoiiecca. CniocoOb1
¢unoreneTnyeckoro npeoOpa3oBaHusi OpraHoB. ['OMoOrvsi M aHajIOrMsl OPraHoOB.
OyHKIMOHANbHBIE U3MEHEHUs] opraHoB. KauecTBeHHbIE M3MEHEHHUS] OpPraHOB /CMEHa
¢ynkuuu, pasgenenne  pyHkiuu, Qukcaumn  (Baz/. CyOcTUTyuHsT OpraHos.
[Tomumepu3zamss u  onuromepmsanusi. BzammocBs3br  Mopdo-(hHU3HoIorHIecKknx
npeoOpa3oBaHU.

CooTHOIlIEHNE WHIUBUAYaTbHOTO W HCTOPUYECKOTO pPA3BUTHA. YUEHHE O
pexanuTynsiuu. IlyTh 9SBOMIONMM  OHTOTEHE3a /AMOpHOHAJIbHBIC —aJalTalllH,
¢udMOpuorenessl, aBToHOMM3anus/. Heorennss u e€ 3Hauenue. llenocTHOCTH
OHTOTeHe3a. buonoruueckuii mpouecc, KpUTEPUH U CIOCOOBI €ro OCYIIECTBIICHHUS.
Barmsaner A.H.Ceseprioa u U.W.I1Imaneraysena. Mopdodusnonornaeckuii mpoiece
/apoMopd03/. HacTHBIE TTPUCIIOCOOJICHHS B BOJIONUHU /amioMopdo3, runepmopdos/.
Mopdodusnonornueckuii perpecc /karamopdos, runomopdos/. buonornueckumii

perpecc.



IIpoucxo:xaenue dYesioBeka /aHTpomoreHe3/. Pa3urue mnpeactaBieHUd o
IPOUCXOXKJIEHUN YeJoBeKa: O00ophOa pPEeNUTrHO3HBIX M HAay4YHBIX KOHIeNnui. Mecto
YyejaoBeKka B 300J0rnyeckoil  cucreme. (OCHOBHBIE  3Tambl  aHTPOINOTEHE3a.
AHTponioMopdHbIe 00€3bsHbI /IPUOTUTEKH, ABCTPATIONUTEKN/- PAaHHHUE MIPEAIIECTBEH-
HUKU uyenoBeka. Haxoaku JI.JIluku wu ero mnpomomkarened B Adpuke U HX
no3HaparenbHoe 3HadeHue. CTaauu JpeBHEUIIUX /MUTEKAHTPOIbI M JIPEBHUX
/HeaHnepTanblbl/ roAeil. Bo3HMKHOBEHHE YelloBeKa COBpEMEHHOro Tuma. Borpoc o
LIEHTPax IIPOUCXOKIAECHUS YEITOBEKA.

JIBUKyIIre cuibl aHTpororeHesa u ux crneuuduka. Ponb commansHoro odpasa
KU3HU B CTAHOBJICHUHM uejoBeKka. UeloBeK - yHHMKAJIbHBIM BUA U crenupuka ero
amanrtanuu. YenoBeyeckue pachl M UX MPOUCXOXKIACHHUE. 3HAUCHUE H3O0JISILIUU U JIpeiida
I€HOB B MPOUCXOKICHUU MOJUTUIIN3MA Y YEJIOBEKA. ATANITUBHOE 3HAYEHUE PACOBBIX
MPU3HAKOB. BHOJOrM4eckoil HECOCTOATENbHOCTH pacu3Ma. OBOJOLUA OHochepsl.
Hoocdepa.

IIpakTn4yeckoe U 00LIEHAYYHOE 3HAYECHHE IBOJIOIMOHHOI TEOPHUH.

OyHAaMEHTAIbHOE 3HAYEHUE 3BOJIIOIMOHHON TEOPUH B PA3BUTHUU MPAKTUUECKUX
HarpaBlIcHWI B Hayke. HaydHas OCHOBa cejekuuu. OBOJIONHUOHHAS TEOPUS H
MeauuuHa. OxpaHa ¥ palMOHAIBHOE MCIIOJIb30BAaHUE MPHUPOALI C TOYKH 3PEHUS
ABOJIIOLIMOHHON Te€OopHuH. [IucKycCHOHHBIE TPOOIEMBbI IBOJIIOLUOHHON TEOPHUH.

PexoMenayemas iureparypa
OcHoBHasi iMTEpaTypa:

. SIonokoB A.B. DBomonnonHoe yuenue. - M.: [Ipocsemenue 2000r. — 201 c.
. FOcydos. M. H. OBomtounonnoe yuenue. - M: IIpocsemenue 2003r. — 125 c.
. BoponnioB H.H. OBomronus oprannueckoro mupa. - M.: 2004r. — 179 c.
. CesepueB A.C. Teopus sBomounu M.: Beicmas mkona, 1998. — 105 c.
. I'pant B. DBomtonus opranuzmos. M.: 2003. — 58 c.
. Tatapunos JL.II. [TaneonTonorus u sBosonnonHoe yuenue. M.:1995. — 123 c.
. JIeBouTnH P. I'eneTnyeckue ocHOBEI dBoJronnu, M., 2006. — 188 c.
. Maiip 3. Ilonynsauuu, Buas! u 3sosronus. M., 2003. — 149 c.
0. ITmanka 3. DBosronronHas dxkonorust M. Beicmag mkoia, 2003r. — 118 c.
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JlonoJIHUTeIbHAS JTUTEpaTypa

1. Aiiana, ®©. Beenenue B nomysIsiiMOHHYIO M 3BOJIIOLMOHHYI0 reHeTuky /M., 2001r. —
128 c.
2. Antyxos, FO.II. 'enetnueckue npoueccel B nomyisiuusax / FO.I1. Anryxos. -

M., 2003. - 128 c.
. 3aBanckuit K.M. Bun u Bunoo6pazosanue /K.M. 3aBaackuii. - M., 2002. — 133 c.
. Keitnoy, I1. ITpuniunst sBomtouuu /I1. Keitnoy. - M., 2006. — 105 c.
. Kumypa, M. MonekynspHas 3Bojtonus: Teopus Heitpansaoct /2007r. — 137 c..
. Maiiep,. [omynsiiiuu, Buas! u sBosronus /3. Maitep. — M.: Mup, 2004. — 197 c.
. [lTapoga, N.X. IIpo6iemsr Teopuu sBomoruu / M. X. Illaposa. - M.: 3nanue,

2001. - 188 c.
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3.4 buoxumus
buoxumus kak Hayka. Pasnensl OHMOJOTHYECKONM XHMMHH: CTaTHYecKas,
TUHAMUYECKas U (yHKIIMOHAIbHAS.
XVWMHUYCCKHI COCTaB OPraHU3MOB. XapaKTEPUCTHKA OCHOBHBIX KJIACCOB XMMHUYCCKHX
COCIMHCHHM, BXOJISIINX B COCTAB )KMBOT'O OPraHU3Ma.
Beaku. DiaeMeHTapHBI XUMHYECKUNM COCTaB OEIKOB M MX POJb B MOCTPOCHUH

KUBOro opranusma. Knaccudukanus aMuHOKUCIOT. CTpyKTypa OEJIKOBON MOJIEKYJIB.
[lepBuunas cTpykTypa OenkoB. Bropuunas crpykrypa O€NKOB, O- U - ciupainu u
X XapaKTepucTHKU. TpeTruuHas cCTpykTypa OenkoB. UeTBepTHUHAs CTPYKTypa
O0enkoB.  Tumbl cBsA3eil, oOecrmeunBarolUe MOJJACPKAHUE CTPYKTYp OEIKOBOM
MOJIEKYJIBI.

Homenknatypa u xnaccudukamus OenkoB. I[lpocTeie Oenku: aibOyMUHBI,
[JIOOYJNHMHBI, THUCTOHBI, MPOTaMUHBI, MpoJaMUHbl U Jpyrue. CroxHble OeNKu:
docdomporennsl, TJINKOTIPOTEUIBI, JIUIONIPOTEUIBI, XPOMOIIPOTEU/IBL,
HykjeonpoTeuasl. Ux xapaktepuctika v (QyHKIUH. OCHOBHBIE (YHKIHMH OEJIKOB B
opraHusMe (CTpyKTypHasi, KaTaIMTUYECKas, TOPMOHAJIbHAS, 3alIUTHAs, PErYJISATOpHAs,
TPaHCHOPTHAs, TOKCUYECKas).

Yraesoabl. OOmas  xapakTepucTHKa U KilacCU(pUKauUs  YIJIeBOJOB.
Monocaxapu-ipl:  Kjlaccu(pUKanus IO KOJIMYECTBY YIJIEPOJHBIX AaTOMOB(OMO3BI,
TPUO3BL,TETPO3bl, NEHTO3bl, TE€KCO3bl, TE€NTO3bl) U (YHKUMOHAIBHBIM TIpyHIam
(anbrio3bl, keto3wl). llomucaxapunel: cTpoeHwe U kiaccupukamus. [omo- u
rerepononucaxapusl. [IpencraBurenu u 6uoaoruueckast pob.

JInnuabl.O0mas xapakTepucTuka kiacca qunuaoB. Knaccupukanus aunuaos:
IPOCTBIE JIUMUBI — JKUPbI, BOCKAa U cTepuabl. CloXKHbBIE JUMUABI — Pochonunu-msl,
TJIMKOJMIUBL, CyabGoaunuabl U apyrue. Poc@oaunuiabl: CTPyKTypa MOJe-KYJIbl,
XapaKTePUCTHKA BBICIIUX >KUPHBIX KHUCIOT, a30TUCTBIX OCHOBAaHUI M MHOTOATOMHBIX
CIIMPTOB, BXOJSIINX B UX COCTaB.

Buramunbl, kodepmeHThl, (epmeHTbl.Buramunbl. Kuaccuduxanus
BUTAaMU-HOB. HomenkiaTtypa BuTamMmuHoB. Buramepus.

XKupopactBopumsie Butamunbl (A, 1, K, E, Q, F). Ilnactudeckas u 3ammuTHas
(yHKUMM BUTaMHUHOB. Butamunsl rpynnbsl A (peTtuHosbl). Butamunel rpynmsl [
(xampuudepoinbl). Butamunbl rpynnsl  E  (Tokodeponst).Buramunbl rpynmsr K
(pumnoxunonsl). Butamunsl rpynmnsl F (koMIiieke HEHACBIILIEHHBIX >KUPHBIX KUCIOT).
Butamunsl rpynmnel Q (yOMXHUHOHBI).

BonopactBopumbie BuTamMunbl: (kiaccudukaius): ButamuHbl Tpynnsl B, C, H,
P. Buramuns! rpynnel B. Butamun C (ackopOunoBas kuciota). Butamun P (pyTun).
B3anmooOycnoBneHHoCTh AeiicTBust BuTaMuHoB C u P. Butamun H (6uotun).

Kodepments! - opranndeckue kodaxTopbl (HepMEHTOB. YdacThe BUTAMUHOB B
obOpazoBannn kKodepmeHntoB. Xapakrtepuctuka kodpepmento: DAJ[, ®MH, HAJI,
HAJI®, TII®, KoA-SH u np..

®epmentsl. Katanutuueckas Gynkuus gpepmentoB. Ponb gpepMeHToB B mpolec-
cax KHU3HEAESATENbHOCTH >KMBBIX OpraHu3MoB. CtpoeHue ¢epMeHTOB. DepMEeHTHI-
NpPOTEeUHbl (OTHOKOMITIOHEHTHbIE) U (PEPMEHTHI-IPOTEU Il  (IBYXKOMIIOHEHTHBIE).
[lonatue o cyOCTpaTHOM M aNIOCTEPUYECKOM  LIEHTpPAaX B MOJIEKyJe (epMeHTa.



Mexanusm neiictBusi ¢epmentoB. ES, EP — kommiexcwl. CBoiicTBa (hepMEHTOB:
TEPMOJIA0MIILHOCTD, 3aBUCUMOCTh AKTUBHOCTHU OT 3HaueHus: pH cpesbl, HOHHOM CUJIbI
pacTBopa, creuuPuuHOCTh. AKTUBATOPBI U UHTHOUTOPHI (hepMeHTOB. HOMEHKIAaTyphl
(epMeHTOB: TpUBHANIbHAS, PAllMOHATbHAS, MEKAyHapoaHas. Kimaccel gepmenTon: 1)
OKCHIOpeayKTa3bl, 2) TpaHcdepassl; 3) ruaposassl, 4) auasbl, 5) uzomepassbl; 6)
JUTa3bl-CUHTETa3bl. XapaKTEepUCTHUKAa OCHOBHBIX TIOJKJIACCOB UM MOAMNOJIKIACCOB
NEPEUMCICHHBIX KJIaCCOB (DEPMEHTOB.

HykienHoBble KHCJIOTBI. XHUMHAYECKHM COCTAB HYKJIEHMHOBBIX  KHCIIOT.
XapakTepucTruKa a30TUCTHIX OCHOBAHUM (ITypUHOBBIX U MUPUMHUIANHOBBIX). Y TIIEBOIbI
B COCTaBE€ HYKJIEMHOBBIX KHCIJIOT (pubo3a, Ae30kcupuOo3a). JIBa THIa HYyKJIEMHOBBIX
kuciot: ne3okcupudonykiaennosbie (JIHK) u pubonyknennossie (PHK). Paznuune
Mexay JAHK u PHK no xumuueckoMy cocTaBy, MOJEKYISIPHOM Macce, JIOKAIU3alUH
B KJIETKE U (DYHKIUSM.

®opma wmonekyn JHK. KonbueBas ¢opma JHK HexkoTopeix daros,
MUTOXOHApUA W XJopomiactoB. OnHo- u nByuenordarbie Mosekynsl JIHK.
Hyxneorunnsiit cocra JIHK. IlpaBuna Yapradda. Ilepuunas crpykrypa JAHK.
Bropuunas ctpykrypa JHK. Mogens [x. Yorcona u @. Kpuka. Ilpuninun
KOMIUIEMEHTAPHOCTH ITyPUHOBBIX U MUPUMUIUHOBBIX OCHOBAaHUW W €ro pean3alus
B cTpykrype JHK.

PuGonyxneunnossie kuciotel (PHK), ux kmaccudukanus. Bugst PHK u ux
¢ynkuuu. CpaBHuTenbHas xapakrtepuctuka BugoB PHK (undopmanumonnas,
pubocomanbHas, TpancnopTtHas). Ctpykrypsl PHK: nepBuunas, BropuyHas (Moaenb
«xneBepHbld uct» T-PHK), Tpetnunas (o JaHHBIM PEHTIEHCTPYKTYPHOI'O aHalIM3a
KPUCTAUTMYECKUX MPENapaToB).

OO0mue noussTHs 00 00MeHe BellecTB M JHepruu B oprannzme. O6MeH
BELIECTB U DHEPTUU - HEOTHEMIIEMOE CBOMCTBO KMBOTO OpraHu3Ma. AHa00IU3M U
KaTa0o-1M3M. DHEpreTuka 0OMeHa BEIIECTB.

Ocobas posb aToMOB (pochopa B 00pa3oBaHUU MaKPOIPTHUECCKUX CBS3ei. Poib
AT® B nsHepretmueckoMm oOmeHe. AT®D Kak akKKymymlsaTop, TpaHchopmaTop H
POBOJHUK SHEPTUU B MPOLECCE €€ 3allaCaHMs U PACXOJIOBAHUS B OPTAaHU3ME.

OO01uue mos10KeHus1 0 B3aMMOCBSA3M 00MEHa BellleCTB B OpraHu3Me.

Oo0meH 0enkoB

3HauyeHue O0enkoBoro ooOMeHa. [lyTu U MexaHU3MbI PUPOTHOTO CHHTE3a OCIIKOB.
Marpuunas teopusi 6mocunTe3a OenkoB. OOIIas cxema OMOCHHTE3a OEJIKOB. DTalbl
TPAHCKPUMIMKU W TpaHcasaiuuu. OOmias XapakTepUCTHKA Mpolecca TPaHCKPUIIIUH.
Otanbl TPAHCIALMU: aKTUBALIUSI AMUHOKHCIIOT, HHULIMAITUS, DJIOHTAlMs, TePMUHAIIUS.
AkTuBHpOoBaHuE amMuHOKHCIOT. AmunHoauwi-T-PHK, ux crtpykrypa, cBoiicTBa u
byakuu. MexaHu3M HHUIMAINY, DJIOHTAlNK ¥ TepMHUHANuH. Poib pubocoM B Ono-
cuHTEe3¢ OEJKOB, CTPOCHHE U CBOMCTBa pubocom: xapakrepuctuka PHK u Oenkos,
BXOJIAIIMX B COCTaB CyObEIUHHUII.

O0men yrieBoaoB._  Ilytu pacmaga yrieBoJOB: aHadpOOHBIN  (TJIMKOIU3,
CIIUPTOBOE,  MOJIOYHOKHCJIOC,  MACJISIHOKHCIOE  OpOoXKeHHs) W a’pOOHBIN
(YKCYCHOKHCIIOE OpOKEHHE, JUXOTOMHYECKHH, armoToMUYecKuid). JImXxoToMHuecKuit
pacnag (XMMH3M KIETOYHOro JbIxaHus). OKUCIUTENbHOEIEKAPOOKCUINPOBAHNE
NUPOBUHOIPATHONW KHUCJIOTHI MPU MOCPEACTBE MYJIbTUIH3MMHOIO KoMIUIekca. [{uki



TPUKAPOOHOBBIX U MTUKapOOHOBBIX KUCIOT (mukn Kpebea). Ilens mepeHoca mpoTOHOB
Bogopona u oanektpoHoB (DTLI). Xapakrepuctuka mnepeHocunkoB B OTLI.
OxucnurensHoe  (pochopunrpoBanue. DOHepreTudeckuii  OajmaHC  XHMMH3Ma
KJIETOYHOT'O JbIXaHUs. AMIOTOMUYECKU pacnaj (meHTo30(pochaTHbIN HUKIT), XUMU3M,
sHEepreTuyeckuit Oanmanc. DHepretuyeckuil r3pPexT pacnaga yriieBoaoB. buocunres
yraeBoA0B. MexaHu3M MEepBUYHOTO OMOCHUHTE3a YIJIEBOJIOB B Ipoliecce POTOCHHTE3A
u xemocuHte3a. Ero sueprernueckoe obecneuenue. OOmas cxema (OTOCHHTE3A.
CunTe3 noaucaxapuios.

I'opmonsbl. Onpenenenue NoHATHS «ropMOHbDY. HomMeHknaTypa u
kiaccudukanus ropmonoB. Kimaccuduxariysi ropMOHOB 10 POUCXOKICHUIO
(rummoduzapubIe, OJOBLIC U T.11.). Kimaccudukanms mo XuMUIeCKOMY CTPOCHHIO
(cTepouiHbIe, IENITU/IHBIC, TPOUHE).

PexoMenayemasi iureparypa

OcHoBHasi JuTepatypa

1. Jlenunxep K. buoxumusa, «Mup», M., 1976. — 125 c.
2. ®umunnmosny FO.b. OcHoBel Omoxmmmuu, «Breiciias mkoia», M.,1993. — 173 c.

3. KpetoBuu B.JI, buoxumus pactennii, «Bricmas mkomna», M., 1980. — 166 c.

4. Meugnep /. buoxumus, M. T.1,2,3., 1980. — 235 c.

5. CewnroB 3.C. buoxumus. Anmatsl, 2000. — 202 c.

6. Konpman 5., Pem K.I'. Harmsiaaas 6uoxumust. «Mup», M., 2000. — 195 c.

7. Mycun f., HoBakosa O. u ap. CoBpemeHHasi 6uoxumusi B cxemax. [lepeBon ¢ anr., —
M., «Mup», 1984. — 139 c.

8. IIpobnembr Oenka: Xumudeckoe ctpoenue Oenka (I[lomoB E.M. u np) M., Hayka,

1995. — 128 c.

9. buoxumus u GU3HOJIOTUs CEIbCKOXO35MCTBEHHBIX pacTeHul. (moa pen. TperbskoBa
H.H.) M., 2000. — 145 c.

10.Yynaxuna [.H. ®usnonoro-0MoXMMUYECKHEe METOAbl AaHAJW3a PACTEHUM.
[Ipaktukym /Kanununrp. Yu-1/, Kanuaunarpaz, 2000. — 118 c.

JlonmosiHUTEIbHAS JIUTEpaTypa

1.CeBepun E. buoxumus. Kpatkuii kypc ¢ ynpaxkHeHusiMu U 3aganusmu. M.:  ['orap-
Meaumunaa, 2002. — 138 c.

2.Yupkun A.A. Tlpaktukym o ouoxumun. Munck: Hooe 3unanue , 2002. — 117 c.

3. lllepbakoB B.I'. buoxumus.2-e nepepad. u gomr. U3a.: I'mopa, 2003 — 155 c.

4. KpacunbHukoBa JILA., ABkcentheBa O.A., XKmypko B.B., CamoBauuenko FO.A.
buoxumus pactenuii.PoctoB Ha Jlony: «®enukcy, 2004, - 224 c.

5. [Ipockypuna UK. buoxumus. M.: Bnanoc, 2004, - 234 c.

6. ITycroBasioBa T.I1. IlpakTudeckue paboThl Mo 6uoxumuu. M.:®@enukc, 2004. — 170

C.
7. buoxumus. /Ilog pen. Cesepuna E.C./ YueOnuk. 3-e uza. ucnp., 2005. — 124 c.

3.5 boranuka
[IpakTyeckoe W TEOPETUUECKOE 3HAYEHUE KJ1accupUKaIuu pacTeHU.
Uctopust pa3BuTHS CHUCTEMATHMKH HU3IIMX W BBICIIUX pacTteHud. llepuonm3zanus



cucrematuku. MckyccrtBennas cucrema K.JImHHEs W 3a4aTkm  €CTECTBEHHOU
cucteMmbl. buHapHas HOMEHKJIATypa. 3HAYE€HHE HBOJIOUMOHHOW TEOpUH A
pPa3BUTHS CHUCTEMATHUKH.

Takconomuueckue KaTeropum u enuHuibl (TakcoHbel). Pon, — cemeiicTBo,
NOPAJZIOK, KJlacc, OTAen (TUI), LAapcTBO.

CoBpeMeHHBIE 33/1a4l CUCTEMATUKH KaK HAyKU U €€ MPAKTUYECKOE 3HAUCHUE.

CoBpemeHHass cuUcTeMa OpraHu4eckoro Mupa. IIpokapuoThl, 3yKapuOTHI.
[loHsATHSA O HU3IIMX M BBICHIMX PACTEHUSX. Y POBHU OpraHU3aLUH.

IIpoxapuorsl

Otnen bakrepun (Bacteriophyta). OOmias xapakrtepuctuka. CtpoeHue

OakTepuabHONW KJIETKA. MoOp(hoNoruyecKkue THUTIBI OaKTepuid, WX Pa3MHOKEHUE,
CHocoOBbl T€peayd HaCIEACTBEHHOMN uH(pOpMaInu. [Ipucnocobnenus K
COXpPAHEHUIO B HEOJArompUsATHBIX  ycloBUSX. PacmpocTpanenue Oakrtepuii B
npupozae. Ilutanme. Ydyactue B pa3ioKEHUU OPraHWYECKHX BELIECTB M 3HAYCHUE
KpPYroBOpOTa BEIIECTB B pupoe. Mcnonb3oBaHue OakTepuil B CEIbCKOM XO3SICTBE
U IPOMBIIUIEHHOCTHU. [laTOoreHHbIE OaKTEpUN.

Ornea Bupycsl (Virophyta). Crpoenre u xumudeckuii cocrtaB. Ilpupona
BUPYCOB. BUpYChI KUBOTHBIX, paCTCHH, OAKTEpUH.

JYKapPHOTHI

Bonopocau (Algae). OoOmas XapaKTEPUCTHKA IYKaPHUOTHUECKUX
BOZIOpOCHIE.  YPOBHH MOP(OJOrHYECKO OpraHu3aluyd U BapUaHThl CTPYKTYD.
Pa3noobOpazue xpomatodopoB. becnonoe pazmHoxkeHue. IlosioBble MPOIECCHI.
BapuaHTbl LMKJIOB BOCHpPOU3BEACHUS — 0€3 CMEHbl U CO CMEHOH IOKOJICHHM.
M3omopdnass u  rerepoMopdHas CcMeHa MOKOJIeHUH. [IUrMeHTHBIE TPYyHIIbI
Bojiopociei. O01me TpUHIUIIBI KJ1acCU(pUKaIUU.

Otnen I'puonl (Fungi, Mycota). OcobenHnoctu KileTok rpudoB. BererarusHoe
Teno rpuba. UNEeHUCTHIA M HEWICHUCTHIM Muleaui. CrennalbHble BUIOU3MEHCHHUS
munenus. Pacnonoxkenne MwuIenuss 1o OTHOIIEHHIO K cyOctpary. CrmocoOsl
nutanuss TpuboB.  Ilpucmocobrnenus Kk canpodUTHOMY, MAPA3UTUUYECKOMY U
cuMmbuoTpoHoMy 00pa3y ku3HH. BererarnBHoe pa3MHOKeHHE. OCHOBHBIC UYEPTHI
criopooOpa3oBaHusi, pa3sHOOOpasue Crop.

DBOJIOIIMOHHBIE TEHJIEHIIUN TI0JIOBOTO Pa3MHOKEHUSI. [TpuHIUTIBI
kiaccudukauu rpudos. Kinaccel rpu6oB. HecoBepiiieHHbIE TPUOBI.

Boicmine pacrenusi (Embryobionta). O0mass  xapakTepucTuka  BBICIINX
pactenuii. Mopdosornueckoe U aHATOMUYECKOE  PACWICHEHUE  BEreTaTUBHOTO
Tela. Oco0eHHOCTH BO3IYIIHO — HAJA3eMHON cpeabl oOuTaHus. (OCHOBHBIC
opranbl W TKaHu. CBoeoOpa3we OpPraHOB pPa3sMHOXKCHHs. BaXHbIC MPEIIOCHIIKA
IIPOUCXOK/ICHHUS TIOJIOBBIX OPTaHOB BBICIINX pacTeHUil. OO0IIMe 0COOEHHOCTH ITUKIIOB
BoctipousBeieHus1. OTAeNbl BHICIINX PACTEHUH. 3HAUCHUE B ICSITEIILHOCTH YEJIOBEKA U
BONMIOIUMK  Onocdepsl. MecTo CHCTEeMAaTHKH BBICHIMX PACTEHHA B CHCTEME
OMOJIOTMYECKHUX HayK.

Otnen  MoxoBuanble  (Bryophyta). OminuurtenbHble  OCOOCHHOCTH
MOXOBUAHBIX. (CBoeoOpasue IuKiIa BOC-IpoU3BeACHUA. MOXOBHUAHBIE Kak ocoOas



BETBh B  DBOJIOIMM  HA3eMHBIX pacTeHwil. [Ipu3Haku TPUMUTUBHOCTH U
crieruaIn3aluu.

Otnen IlnaynoBuanbie (Licopodiales). OOmas  xapakTepucTuka |
OTJIMYUTENbHBIE 0cOOeHHOCTH. [Ipoucxoxnenue nucTbeB (Mukpopuminsg). Lukibt
BOCIIpOU3BecHUSI. PaBHO- U pa3HOCIIOPOBOCTD.

Otnen XsomeBuanole, mian Yiaenumcroie (Equitophyta, Sphenopsida,
Articulatae).O6mas xapakTepucTHKa W OTIMYUTEIbHBIE OCOOCHHOCTH OT/IEA.
IIpoucxoxnenue muctbeB. [logpasaenenre Ha KIaccel U MOPSAIKH.

Hckonaembie XBOUICBUAHBIC: THEHHUBBIC, JIMHOJIUCTOBBIC, WIH CPEHO(DUIIIOBBIE,
KasamMuToBble. OOmas XxapakTepUCTUKAa W OTJIMYUTENIbHbIE OCOOCHHOCTHU. Bpems
CYLIECTBOBAHHUS.

Otnen IlanmoporHukoBuanbie, uau Ilamopornuxm (Polypodiophyta).
OO0mas xapakTepuCTUKa M OTJIMUUTENIbHbIE OcoOeHHOCTH oTaena. Mopdomoro—
aHaToMudeckoe crpoeHue cnopopura. Ilukn BocnpousseneHus. lckomaemsble
[TanmoporHukoBuanbie. OOmas xapakrtepuctuka. [IpeacTaButenu: NPONTEPUANYM,
CTaypoITEpHUC, KJagokcuioH. [IpenmonaraeMbie  3BOJIOLNHUOHHBIC JTarbl
dbopmupoBaHus TUCTa (BOSHUKHOBEHUE MAKPODUILIIM).

Otnea INosocemennnie (Pinophyta, Gymnospermae). O01iast XxapakTepuCcTUKaA U
OTJIMYUTENIbHBIC TPU3HAKU. bronorndyeckoe 3Ha4€HHE CEMSH U UX BO3HUKHOBEHUE.
XKuznennoie Qopmpl.  OCOOEHHOCTM AaHATOMHYECKOIO U MOP(OIOrHUecKOro
ctpoenus. L{ukiibl BoCIIpon3BeIeHNUS.

Otnen IlokpeiTocemennbie, nian L{BeTkoBbie (Angiospermae, Magnoli-
phyta).l[BeTkoBble pacTeHHS KaK BBICIIMKA ATar ABOJIONWKA HA3eMHBIX PAaCTCHUH.
O6mas xapakrepuctuka. OcoOeHHOCTH MOP(OJIOTMM W aHATOMHUM BEreTaTHUBHBIX
opranoB. Ilukn BocnpousBenenus. lLlBerok. PasznocnopoBocts.  OcoOeHHOCTH
ctpoenus  rametodutoB. Ilpopacranue mbUIBLEL. J[BOITHOE  OIUIOJOTBOpPEHUE.
OnnocrnepMm. Cemsi, TUI0J, OHOJOTHYECKOE 3HAUCHHUE ILI0AA. DKOJIOTHS U OUOJIOTHS
onbiieHUs. [IpoOnemMbl TpoucxoxaeHus MBeTka. MecTto, BpeMs BO3HUKHOBEHUS
MOKPBITOCEMEHHBIX M MX TMpeJroyiaraeMbie npeaku. PasHooOpasme I1BETKOBBIX
pacTeHul U UX POJb B COBPEMEHHOM MOKpoBe 3emun. [IpuHIUIBI Ki1acCupUKAIIHH.
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3.6 3o00J10rHMA

[Ipenmer u 3amaun Kypca. JKMBOTHBIE B COCTABE OpraHU4eckoro Mupa. Oopmel
xuBoM Mmatepuu. Kiaccudukamus KuBbIX CyllecTB Ha napctBa. [Ipokapuotsl u
sykapuoThl. [lapcTBa »sukapuoT: TrpuObI, pacTeHHs, KUBOTHBIC. ['eTepoTpodsl
aBToTpo(dbl. Pa3HOOOpa3ue JKMBOTHOTO MUpPA U €ro pachpe/ercHue Ha rianere. Cpena
oOutaHus XKUBOTHBIX. bruotonbl. buonenossl. [lneucron. [lnankron. Hekron. benroc.

3o00TUsl W €€ TMOApa3feieHWe Ha UUKIbl JUCHUIUIMH: MOPQOJIOTHS,
CUCTEMaTHKa, (PU3NOJIOTHS, IMOPUOJIOTHS, IKOJIOTHS, 300Treorpadus, MaaeoOHTOIOTHA.
Paznensl 300J0rMH, W3ydaroOlME pPa3HbIE TPYINbl KUBOTHBIX: IPOTO300JIOTHS,
FEJIbMUHTOJIOTHS, MAJIAKOJIOTHS, aPaXHOJIOTHsl, SHTOMOJIOTHSI.

Uctopus 30onorun. Ilepseie cBenenus o xkuBoTHEIX B J{peBHem Kurae, naun.
[lepBas knaccudukaius ;kuBoTHbIX (Apucrotens - |V Bek 1o Hamel 3psi). PazButue
3o0ioruM B 3moxy Bospoxaenus. 3Hauenwe pabor K.JIuHHes B pa3BuUTUU
cucrematudyeckor 3oosoruu. CpaBHuTenbHass aHatomMus KUBOTHBIX JK.KroBbe,
baeusunsa. Unes uzmensemoctu BuaoB D.)Koddpya Cenr-Unepa. XK.b.Jlamapk (1809)
U €r0 TEOpHs SBOJIIOLHMM OpPraHUYecKoro mupa. KierouHnas teopust U pa3BUTHE UAEU
€UHCTBA MUKPOCKONMYECKONW CTPYKTYpPhl KMUBOTHBIX W PACTEHUI. DBOJIOLHMOHHOE
yueHue Y.JlapBuHa U €€ 3HaYECHHUE B 300JI0TUH. TeMIIbI pa3BUTHUS 300JI0TUHA B XX BEKE.
PasButune 300morun B Poccun u 6siBiiem Coserckom Coroze. Ycenexu Kazaxcranckoi
30070rud. OCHOBHBIE Hay4HbIE IIEHTPBI 300JIOTMYECKHUX HcchenoBannil. Oxpana
AKUBOTHOrO Mupa. CUCTEMAaTHYECKHUE KAaTErOpuM LAapcTBa >KMBOTHBIX. [loHsATHE BUAA,
apeana, momyisuuu, reorpaduueckux pac (moasuaoB). CoBpeMeHHasi CHCTeMaTHKa
KUBOTHOT'O MUpA.

IapcTBOo — )kMBOTHBIE (Z03)

IMoamapcTBo — oaHOKJIETOYHBIE KUBOTHBIe (Protozoa). Ilpocreiimue Kak
IEJOCTHBI OpPraHu3M, BBINOJHSAIONIMN Bce (YHKIIMU, CBONCTBEHHBIC IKHUBBIM
cymectBaM. CXOJCTBO B CTPOCHUM KIJIETOK MPOCTEHMIIMX M MHOTOKJIETOYHBIX
opranu3moB. Benmumaa u ¢dopma Tena mpocredmmx. Duzndeckoe COCTOSHHE U
XUMUYECKUN COCTaB LUTOIUIa3Mbl U sigpa. CoAepKUMOE s/ipa U UX 3HAYEHUE IS
KA3HENIESITEIbHOCTH KIIETKH W HACJEICTBEHHOCTH. TuIbl AeneHus saep. Muto3 u
Mmetios. uddepenmmpoka Tena mpocteitmmx. [IokpoBHBIE W OMOPHBIE OpPTaHEIUIHI.
JIBuraTenpHbIC OpraHeiuibl. THUIBI TUTaHUS U TpopudecKrue opraHeiuibl. OpraHesibl
BBIJICJICHHSI U1 OCMOPETYJISAHH. THIIBI pa3MHOKEeHUS npocTedmux. Cpeapl 0OuTaHus U



pactipoctpaHeHusi mnpocrermux. CoBpeMeHHas KiacCHU(pUKAIUs TPOCTEUITNX Ha
THIIBL.

IMomuapcTBOo MHOrokJeroynble xkuBoTHble (Metozoa).  Xapakrepucruka
MHOTOKJIETOYHBIX KUBOTHBIX. T€OpHUs MPOUCXO0KIECHUS MHOTOKJIETOYHBIX KUBOTHBIX.

Knaccuduxanmus.
Tun ryoxm (Spongia, mam Poriferia). I'yOku — HH3IIME MHOTOKJICTOYHBIC
XHUBOTHBIC. KIICTOYHBIH YpOBEHb OpraHu3alMu TyOOK — OTCYTCTBHE TKAaHCBOW

muddepennnanuu, Mopdosoruyeckas U (U3HOIOTHYECKas JTAOMIBHOCTh KIETOK Yy
ryook. Mopdonoruueckue THIBI CTPOCHUS CTEHKU Tena ry0ok. PasmHoxeHue.
ObpazoBanue  komoHW. OCHOBHBIE  JKM3HEHHbIE  OTHpaBieHUs.  OCHOBBI
kinaccudukanuu ryook. bronorus riaBHEHIINX BUOB.

Hanpasnea Hacrosimume mHorokiaerounbie (Eumetazoa). Paznea Jlyuuncroie
(Radiata.Tun Kumeunonosoctuble (Coelenterata, mim Gnidaria). Ilossimenue
oOIllero ypoBHS OpraHu3aliy KHUIIEYHOMNOJOCTHBIX I10 CPaBHEHHIO C TyOKamu.
PannanbHas cuMMeTpwsi Tella W TPUYUHBI €€ BO3HHKHOBCHHS. AHAaTOMHYECKOE
ctpoenre u aquddepeHIpoBKa KIETOUYHBIX 3JIEMEHTOB. ['acTpoBacKyJsipHasi CUCTEMA.
BHyTpu- u BHEKJIeTOYHOE TmuIIeBapeHrne. HepBHas cuctema. OnUTENUAIBHO-
MBIIIIEYHbIE KJIeTKH. CTpekarenbHble KIETKH. PasMmHokeHue. Kriaccudukarms
KHIIEYHOTIOOCTHBIX.

JIBycTOpOHHecMMMeTpHYHbIe kUBOTHBIe (Bilatenia). Psax IlepBuunoporeie
(Prostomia). Tun Ilnockue yepBu (Plathelmithes). Bo3nukHnoBeHue aBycTOpOHHEH
CUMMETpHUH, TOBBIIICEHHE OOIIEr0 YPOBHS OpraHU3allid IUIOCKUX 4YepBEH II0
CPaBHEHUIO C KHIIEYHOMOJOCTHBIMH. Pasmepsl u (opMbl Tena, KOKHO-MYCKYJIbHBIN
MEIIOK, CTpOeHHWE W (YHKIMH MApEHXUMBI; MHUIICBApHUTEIIbHAS CHCTEMa, NMUTAHUE U
MUIICBAPEHUE; OCMOPETYJISIUS W BBIICICHUE, TUIBI CTPOCHUS BBIICIUTEIHHON
cuctembl. lleHTpanbHas u mepudepudeckas HEpBHas CHCTEMa, OPTaHbl YYBCTB.
[TonoBas cucrema, pasMHoKeHue, pazsutue. Kinaccudukanus niockux 4epBen.

Tun IlepBuunonosioctunie  wim Kpyrasie uwepBu(Nemathelminthes).
[IporpeccuBHbIC YepThl OpPraHU3AIMU MIEPBUYHOMOJIOCTHBIX YEPBEH MO CPaBHEHUIO C
IUIOCKUMU: HaJu4Khe TEPBUYHOM IMOJOCTH Tena (cxu3orelns), oOpa3oBaHHE 3aaHE
KAIIKA C aHAJIbHBIM OTBEPCTHEM W BO3HHKHOBCHHE, TaKUM 00pa3oM, CKBO3HOM
KkumeyHo — TpyOku.  OCOOEHHOCTH  CTPOCHHS  TOKPOBOB,  MYCKYJATYpBhI,
BBIJICJINTEJIBHOM, TOJIOBOM M HEPBHOW CHUCTEM B PA3JIMUYHBIX KJIACCAX 3TOTO THIIA.

[TpuHIHAIIBI KTaccH(DUKAIIMK TEPBUYHOIIOIOCTHBIX YSPBEH.

Tun Koabuateie yepBu (Annelida). bonee BbicOkHii ypoBEeHb OpraHU3alluU U
AKTUBHOCTH KOJBYATBHIX YEPBEH IO CPABHCHHUIO C TUIOCKMMH M KPYIJIBIMHA YEPBSIMHU.
MeTtamepusi, GOpMBI €€ TMPOSIBICHUS y Pa3IUYHBIX aHHEIHI U €€ OHOJOTHYecKoe
3HaueHne. KoXHBbIE TOKPOBBI W MYCKYJIaTypa; IBUTATCIBHBIA ammapar U (HOPMBI
JBWKCHUSI aHHETU B Bojie U TpyHTe. (nddepeHnrpoBka oTAEIOB MUIIEBAPUTEITHHON
CUCTEMBI, TUTAHNUE U TTUIICBapeHre. BO3HWKHOBEHNE, pa3BUTHE, CTPOSCHUE U (QYHKITUH
nenoma. KposenocHass cuctema. Opransl BbiaeneHusi. OCOOEHHOCTH CTPOEHUS
HEPBHOW CHUCTEMbI U OPraHoB 4yBCTB. OCOOCHHOCTH pa3BUTHSIL.

Tun Mosuttockn, miau msarkorenabie (Mollusca). OcobeHHOCTH OpraHU3aIiH,
XapaKTepU3yIoIlue THUI MOJUTIOCKOB. Paznenenre MsIrkoro HeCerMeTHPOBAHHOTO Teja
Ha TPU OTHEJA: TOJIOBY, HOTY W TYJOBHUIIE, PA3BUTHE MAPEHXUMBI M 3HAYUTEIhHAsS



peayKuus IeJoMa, HaJu4uhe HE3aMKHYTOW KPOBEHOCHOM CHUCTEMBI C 000COOIECHHBIM
CepALEM, PAKOBUHA U MAHTHUS; TUIBl PAKOBUH U CIIOCOO MX 00pa3oBaHUs, MaHTHIHAS
nojoctb U ee (QyHKUUHM, (YHKIUOHAJbHAs CHEIUAIN3alusg U MOp(OJIOTUYECKOE
000CcO0JIEHNE OTIENIOB MUIIEBAPUTEIBHON CHCTEMBI, OPraHbl BbIAEJIECHUS, OpIaHbl
IBIXaHWS U TPOIIECC AbIXaHUS y Pa3HBIX MOJUIIOCKOB B 3aBUCUMOCTH OT OCOOCHHOCTH
cpelpl OOUTaHUs, HEPBHAS CUCTEMA M OpPraHbl YyBCTB MOJIIIOCKOB, UX YCJIOKHEHHUE B
npenenax tuna. [lonoBasg cucreMa W CIOCOOBI  Pa3MHOXKEHHS  MOJUIIOCKOB;
SMOpPHOHANIFHOE M TOCTAIMOPHUOHAIBHOE Pa3BUTHUE, IEPBUYHBIE U BTOPUUHBIEC (DOPMBI
JUYUHOK, uX MeTaMmop(do3. Baxkueime yepTol B CTPOCHUH U Pa3BUTUN MOJLIIOCKOB,
cOMMKaroIIMe UX ¢ KoIbuaThIMK yepBsiMu. Kiaccugukanys MOIITIOCKOB.

Tun UYnenucronorme (Arthropoda). Baxneiimme Ki1acchl IKHBOTHBIX,
oObequHsIeMble B TUO  YJIEHUCTOHOTHE. Oco0eHHOCTH ~ OpraHU3alNH,
XapaKkTepU3yIoIIue TUI WICHUCTOHOTHX. Pa3BuTHE reTepOHOMHOCTH U 000cO0IeHUEe
IJIaBHBIX OTAenoB Tena. CTpoeHME M pa3BUTHE HAPYKHOTO KYTHUKYJSIPHOTO
XUTHUHU3UPOBAHHOTO CKEJEeTa WIEHUCTOHOTHUX; OCOOEHHOCTH poOCTa U JIMHEK,
CBSA3aHHBIE C HaNM4YMEM M CBOICTBaMM HapyXHOro ckeinera. Myckynatypa,
IBUTATEIbHBIA ammapar M JBM)KEHHE WieHOCTOHorux. KoHeuHocTH ©  HX
OpoucxoxjaeHue. BaxHeiline OTIMYMS TOJOCTH Tela WIEHHCTOHOTHX, UX
IPOUCXOXKJIEHNE. 3aBUCUMOCTh XapaKTepa KOHEUHBIX MPOJYKTOB OEIKOBOIO oOMEHa
0T oOpa3a >ku3HU wieHucToHOTux. IlumeBaputenbHas cucrema. HepBHas cucrema:
yClOXHEeHne H Iu(QepeHMpoBKa OTAEIOB TOJIOBHOIO MO3ra; MNPOrPECCUBHOE
pa3BUTHE OPTaHOB YYBCTB U CHEH(PUUIECKHE YepThl UX cTpoeHus. [lomoBoii anmapar,
pa3MHOXKEHHUe, pa3BUTHE. [[pHHIINTIBI IeJIeHNs Ha TTOITUIIL.

Tun Xopaosble (Chordata ). O6mias xapakrepuctuka tTuna. Crneruduueckue
4epThl OpraHu3allid W TpH3HaKd, oOmme ¢ O0ecro3BOHOYHBIMU JKUBOTHBIMU
(BTOpHYHAs TOJOCTh TeJla, BTOPUYHBINA POT, MeTamepus u Ap.) [lepBudHbIe XOpa0BbIe
— CUJSIYME WM MAaJIOTIOABM)KHBIE JOHHBIE MOPCKUE (OPMBI C MMACCUBHBIM ITUTAHHEM.
[IproOpereHne MHUOXOHIPATIBHOTO KOMIUIEKCA U €ro MEepBOHAYaIbHOE YCIIOKHEHUE.
[locnenyromass uHTEHCU(PUKAIMS (PYHKIMA W YCIOKHEHHUE OPraHOB JBHKEHUS U
HEPBHOM CHCTEMbI — OCHOBHOE YCIJIOBUE MPOrpecca XOpJOBbIX. 3HAUEHUE XOPAOBBIX B
KpPYroBOpOTE BEUIECTB B IPUPOJE U B xKHU3HU uenoBeka. Kiaccudukanus tuna.
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