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(®T'BOY BO IICII6IMY M. WLIT. TTaBnoBa Munzapasa Poccun)

YTBEPXIAIO

BaraeHko C.D.

§ { 2025 rona

IIporpaMma BCTYNMHTEIbHBIX HEHE uii mo uHpopMaTHKe
HA BCTYNHTEIbHBIX 3K3aMeHAaX /IUIf NOCTYNAIOMIHX
B ®I'bOY BO IICIGI'MY um. W.IL. I[TaBnosa Mun3sapasa Poccun

B 2026 roay mocJje nojiy4eHus cpeaHero odmero oopa3oBaHus

JeMeHTbI COolepsKaHMH BCTYNHTE/IBHBIX HCNbITAHHH

1. Hugpoeas epamomuocme
1.1. [TpuHUMIEI TTOCTPOSHWs M almapaTHble KOMIIOHEHTHEl KOMIIBIOTEPHBIX CeTeil.

Ceressie nporokonsl. Cets MuTepHeT. Anpecanusa B cetd MutepreTt. IIpoTOKOIIEI
creka TCP/IP. Cucrema noMeHHBIX WMeH. Pasnenenme [P-ceTm Ha moaceTH ¢
IMOMOIIBIO MAaCOK MOJICeTeN.

1.2. @aiinosas cucrema. [louck B daitmoBoi cucteMe. IIpHHLUNBI pasMElIeHHS H

2.2

2.3,

2.4.

uMeHoBaHus (daiiios B onrospeMenHol maMaTy. [11abnoHs! I onMcaHus rpymni
¢aiinos.

Teopemuueckiie OCHOBbI UHPOPMAMUKY
2.1,

JIBom4HOE Ko/lMpoBaHHe. PABHOMEpHEIE M HepaBHOMEPHBIE KoJbl. [lekoqupoBanue
coobiieHnH, 3aUCaHHBEIX C IIOMOIBE HEPABHOMEPHBIX KOMO0B. YcioBHe daHo.
[TocTpoeHHe 0HO3HAYHO JEKOAUPYEMBIX KOJIOB C MOMOIIBIO JiepeBa.

CHcTeMBI  cuMcieHus. [lO3HLMOHHBIE CHCTeMBI cuuciieHus. CBoilicTsa
MTO3UIIMOHHON 3allMCH 4KCcla: KojmdecTBO nudp B 3alHCH, NPU3HAK JETHMOCTH
gHclia HAa OCHOBaHWE cHCcTeMbl cuuciacHus. CpaBHeHHE YHCE], 3allHCaHHBIX B
IBOMYHOM, BOCBMEPHYHOM ¥ IIECTHaAUATEPHYHOH CHCTEMax CYHCIICHH.
ApudmeTHyeckue onepalyy B IO3UIMOHHBIX CHCTEMaX CHHUCICHHS.

JluckpeTHoe  NpejcTaBieHHe  TekcToBoit — MHGopmaiuu.  OmnpeneneHue
vHpOpMAIHOHHOTO 06BeMa TeKCTOBBIX coobmenuii B komuposke ASCII u
UNICODE.

JlMcKpeTHOe mHpeacTapieHne rpadudeckoi u 3BykoBoH mHpopmanmn. Onenka
HHpOpMaHOHHOT0 00BbeMa rpadHIecKuX JaHHBIX TP 3a/laHHBIX PA3peIeHUH U
rIy6uHe KOIMMpoBaHus LBera. LlperoBeie mojenn. Ouenka MHGOPMAUHOHHOTO
06BeMa 3BYKOBBIX JJAHHEIX TIPH 3aJJaHHBIX YacTOTe JUCKPETH3AHUH U PaspAIHOCTH
KOIUPORAHUSL.



2.5. Bricka3pIBaHMs, JIOTMYecKre BelpakeHus. Jlornyeckye onepauyuy A ONiepalyy Haj
MHOXecTBaMH. [Ipumeps! 3akoHOB anreOpsl goruku. Jlormdeckue ypaBHEHUS H
cucTeMBl ypaBHeHUi. Jlornyeckue QyHKINH.

2.6. Jloruveckue 3JIeMeHTHI B cocTaBe KoMmmbioTepa. [locTpoenue cxem Ha JIOrMUECKHX
JIeMEHTax M0 3aJaHHOMY JIOIMYeCKOMY BBIP@KEHHIO. 3alHCh JIOTHYECKOro
BBIPQ)KEHUS 110 JJOTHYECKOH cXeMe.

2.7. Mopgenu ¥ MojenupoBanue. Dopmaiuizaius NpUKIaaHbIX 3axad. ['paduyeckoe
npejcTaBjieHHe TaHHBIX (CXeMBbl, TaOauubl, rpaduKm).

2.8. I'pager. OcroBHEIE NOHEATHA. Bukl rpados. Onucanue rpad)oB ¢ NOMOILBIO MATPHIL
CMEXHOCTH, BECOBBIX MAaTpHII, CITHCKOB CMEXKKHOCTH. Ananmus I‘pa[l)OB, HOCTPOEHHE
ONTHMAaJIBHOTO ITyTH.

2.9. JlepeBrsa. bunaproe nepeso. /lepeBps moucka. llpencrasienne apupmMeTHIECKHX
BEIpKEHWH B BHAE AepeBa. Mcrmonp3oBanue rpadoB U JepeBbEB MPH OMHUCAHUU
00BEKTOB.

. Aneopummel u npoepammuposarue

3.1. Ornenka CNOXHOCTH BBIYUCIEHHUH. [IpUMepsl pasimuYHBIX alTOPUTMOB peIleHHS
OJIHOM 3a/1a4H, KOTOPbIE UMEIOT Pa3IMYHYIO CIOKHOCTE.

3.2. AnroputMbl 00paboTKM HATypaJbHBIX YHCeN: pa3dHeHHe 3amucu 4Yucia Ha
OT[eNbHBIH [U(PBI, HaXOXKJEHHWE CyMMBI M TPOM3BEACHHA LU(P, HAXOXKICHUE
MaKCUMAaJIbHOH (MHHAMATbHOM) IHAQpEL. ANropuTM OBICTPOrO BO3BEAEHUA B
cTernieHb. [loMcK MpOCTHIX YKceNl B 3a/laHHOM JUarna3’oHe C MOMOLIBI0 alropHuTMa
«pemieTo 2parocheHay.

3.3. SIseixkm miporpamMmupoBaHHA. THIBI JaHHBIX: [ENOYUCIEHHBIE, BEIIECTBEHHEIE,
CHMBOIIbHEIE, Norudeckue. Bersnenus. CrnokHble ycloBUS. LIUKIBI C YCIIOBHEM.
OG6paboTka AaHHBEIX, XpaHAmWNXcs B ¢aiinax. TexkcToBble M JBOWYHBIE (aIbl.
daiinoBsle TiepeMeHHble. Ytenwe u3 daiima. 3amuce B ¢aiin. IToamporpaMmel
(mporienypsl ¥ GbyHkiuH). Mcmonms3oBaHWe CTaHAApTHOM OMONMOTEKM S3BIKa
[porpaMMHApPOBaHHSL.

3.4. Pexypcus. PexypcuBHBIe Tpolemypsl u (yHKIMH. McnonbzoBaHue creka s
OpraHu3alii PeKypPCUBHBIX BBI3OBOB.

3.5. Uncnennsle MeToAel. TouHOe M NpHOMIKEHHOE pelleHus 3ajadd. JucieHHoe
peleHHe ypaBHEHHWH C IOMOLIBI0 Ioa0opa mapamerpa. YUWCiIeHHbIE METO/IbI
pelneHus ypaBHeHHiH: MeTon mnepebopa, MeToJ  IIOJIOBHHHOIO  Jiepesa.
ITpubnuxeHHOe BBIYKCIEHUE MJIMH KPHUBBIX. BBIYMCIIEHHE IUIOmane Quryp c
MOMOLIBIO YHUCJEHHBIX METOAOB (METOA MPSIMOYTrOMBHHKOB, METOJ Tpamelui).
ITonck Makcumyma (MAHMMyMa) QYHKIMM OIHOM MEpeMEHHOW METOI0M
MOJIOBUHHOIO JIeIIeHHS.

3.6. O6paboTKka CHMBOJBHBEIX CTPOK. BcTpoeHHBle QYHKIMH s 00paboTKH
CHMBOIIBHBIX CTpOK. ANroput™Mel 00paboTKH CHMBOIBHEIX CTPOK: I[OJCYET
KOJIMYecTBa TOSBIEHHI CHMBONA B CTPOKe, pa3OHMEHHE CTPOKM Ha CJioBa IIO
MpoOeNsHEIM CHMBOJIAM, TTOHWCK IOACTPOKH, 3aMeHa MOJCTPOKH. I'eHepallis BCex
CJIOB B HEKOTOpOM andaBuTe, YIOBIETBOPSIOLIMX 3aJaHHBIM OrpPaHHIEHUSIM.
ITpeobpasoBanne YHCIa B CHMBOIIBHYIO CTPOKY M 06paTHO.

3.7.MaccuBEl ¥ IOCIENOBATENLHOCTH YHCEN. BEBIMHCIEHHE CYMMBI, IIPOH3BEOEHU,
CpedHero apH(pMeTH4ecKoro, MHHHMAJIBHOTO H MaKCHMaJlbHOIO 3HAUYCHHA
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37eMEeHTOB MAacCHBa, KOJIWYECTBO 3JIEMEHTOB, YIOBIETBOPSIOMMX 3aJaHHOMY
ycnoBHio. JIMHelWHBIH MOUCK 3aJaHHOTO 3HaueHWs B MaccuBe. JIMHEHHBIH ITOMCK
3a1laHHOr0 3Ha4eHHs B MaccuBe. AJITOPUTMBI pabOTHI C 3EMHTaMH MacchBa C
OJTHOKPAaTHEIM TIPOCMOTPOM MaccHBa. MeTonbl COPTHPOBKH: METOX ITy3BIPBKa,
MeToJ BbIOOpa, COPTHpPOBKA BCTaBKAMM, COPTHPOBKA CIHUSHHEM, aJTOPUTM
QuickSort. JIBoHYHBIH TOKCK B OTCOPTHPOBAHHOM MAaCCHBE.

3.8./IBymMepHEIe MacCUBEI (MaTpHIlbl). AJITOPUTMBI 00pabOTKH ABYMEpPHBIX MACCHBOB:
3arI0/IHeHHe JBYMEpPHOro YKCIOBOIO MaccHBa [0 3aJaHHBIM IIpaBHiIaM, IIOMCK
aNeMeHTa B JIByMEPHOM MacCHBe, BLIYHMCIEHHWE MakcuMyma (MHHHUMYyMa),
BEIYHCIIEHHE CYMMBI DJIEMEHTOB, IEPEeCTaHOBKA CTPOK U CTONOIOB.

3.9.Crexn. AHalmu3 NOpaBUIBHOCTH CKOOOYHOro  BbIpakeHHsA. BbrdmcieHHe
apuGMEeTHIEeCKOro0  BBIpa)KEHHs, 3allMCaHHOTO B  IOCTQHKCHON  ¢opme.
Ouepenu. Mcnons3zoBanre odepeu I BpEMEHHOI0 XpaHeHHs JaHHbIX.

3.10. O6pekTHO-OpHEHTHPOBaHHOE ITporpaMMupoBanus. O6BeKTH U Kiiacchl. CBoiicTBa
1 MeTobl 00BeKkTOB. O0BEeKTHO-OpHEHTHPOBAaHHEBIH aHanu3. Pazpaborka nmporpamMm
Ha OCHOBE 00BEKTHO-OPUEHTHPOBAHHOIO moaxoaa. MHkancynanus, Hacae10BaHue,
MOTUMOpPHU3M.

HughopmayuonHvie mexnonozuu

4.1. AHanM3 JaHHBIX C MOMOIIBIO BJIEKTPOHHBIX TabauIl. BeIYUCIeHHE CYMMEBI, CPEAHETO
apudmMeTuyeckoro, Haubonbplero (HauMMEHBIIEro) 3HAYEHHS]  JAMAIa30Ha.
Berumcnenre kxodh@HIIMEHTa KOpPpenslud [OBYX panoB JaHHEIX. [locTpoeHwme
cTonGYaThIX, IHHEWYaThIX M KpPYroBbIX JAuarpamm. Iloctpoenue rpadukoB
¢dynakuui. Pemenue 3a1a4 NporHo3UpOBaHHs H ONITHMH3ALIHH.

4.2. JIuckpeTH3alys Mpu MaTeMaTHI€CKOM MOJIETUPOBAHUH HETIPEPBIBHEIX IPOLECCOB.
MopenvpoBanue  ABIDKeHHA.  MoaenupoBaHne  OMONOrHYecKHMX  CHCTEM.
BulyvcnuTenbHEIE  9KCIIEPAMEHTHI ¢ Momenamu. (OOpaboTka pe3yneTaToB
sKcrepuMenTa. Metos HauMeHBIMX KBampaToB. OIlieHKa YHUCIOBBEIX MapamMeTpoB
MOJIeTHPYeMbIX 00BEKTOB H TIpoleccoB. BoccTaHOBIEGHHWE 3aBUCHMOCTEH IIO
pe3ynbTaTaM dKCIepUMeHTa.

4.3. Tabnuunsle (pensuuoHHbIe) ©0a3pl AaHHBIX. MHorotabmuuHbele 0a3bl JaHHBIX.
Opranuzauus 06a3 nasHbix. Tunsl cBsizeil Mexay tabaunamu. IlepBudHbIN K04 1
puemwHui kmod. Ilomck, copTupoBka © (GUIBTpAlMs JaHHBIX. 3ampocsl,
BEIYHCIISEMEBIE TTOJIS B 3aIIpocax.

4.4, Texcroseiii mporeccop. CpencTBa nmoucka W aBro-3aMeHsl. CpefcTBa co3gaHus U
peNakTHpOBaHWs MareMaTHdeckux TekcToB. CHockd, ornaeinende. Ilpasuna
LM THPOBAHMSI HCTOYHHUKOB U 0 opMIteHUs1 Oubnrorpad@uIecKix cChUIOK.

Kputepuu olleHKH H MPoleAypa NpoBeAeHHs BCTYNHTEIbHBIX HCIbITAHHIA

Ha BcTynuTenbHOM MHCBMEHHOM HCIBITAHHH [0 HHQOpMaTHKE abHTypHEHTaM,
nocrynatomuM B ®IBOY BO TICII6IMY uwm. WLII. TlaBnoBa Munsapasa Poccum,
[IPEIOCTABIAETCS BO3MOXHOCTh IPOWTH OYHOE TECTHPOBaHHE, PE3yJIbTaThl KOTOPOTO
ouenuBarorca B 100 dannos.

BuieT conepxuT 15 3amaHuil U3 KOTOPBIX IecsTh 3aIaHui UMetoT 6a30BEIH YPOBEHD

U 5 3ajaHMil — TIPONBUHYTHIA ypoBeHb. Ha kaxmoe 3amaHue mpejnaraercs BbiOop us 4
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OTBETOB, OJMH M3 KOTOPBIX NIPaBUILHEIN. 3a MPaBHIbLHBIH OTBET 3aaHue 6a30BOro ypoBHA
naercs 5 GaIoB, 3a IPAaBHIBHEIN OTBET HA 3a[aHKe TIPOABHHYTOTO ypoBHs — 10 Gaiios.
Ha pemenue Bcex 3amanuit otBoaurcs 90 MunHyT. OrpaHu4eHHH 1O BpeMEHH Ha
BEITIOJIHEHHE OJHOTO 3a/IaHHus HET.
MuHuMaibHOe HeoOX0IuMOoe KOJMYECTBO OaIoB I YCHEIIHOI0 IIPOXOXKICHHS
Tecta — 40.

3aBenyroumii kKadeapoit QU3UKH, MATEMATHKU U HH(})OpM&THK}r
A.B. Tumkos

K.(h.-M.H., JOLIEHT J/ /

COI''TACOBAHO:
I[Tpopekrop no yaebHoil paboTe,
I.M.H., ipodeccop

A.N. Apemenxo



axamemuk PAH

baruenko C.D.

v J40 oS 11 11. 245

Kpurepun onenuBaHHsi yCTHOro cobece1oBaHusi o OHOJIOTHH
HA BCTYNHTENABbHBIX dK3aMeHax

B IICIIBI'MY umenu akanemuxa U.ILITaBaosa B 2026r.

Cobecenosanune 1o OMOJOrHM Ha BCTYIHUTENBHBIX 2Kk3aMeHax 2026 roaa
IIPOBOUTCS MO 4 BOIPOCcaM 3K3aMeHallMOHHOT0 OuireTa .OK3aMeHal[HOHHBIN
Owmyer g yCTHOrO 5K3aMeHa 110 OMOJIOTHHU BKII0YAeT 4 BOIPOCa TEOPETHIECKOTO
XapakTepa: 2 Bomnpoca 1o obiei 6uonoruu, 1 Bonpoca 1o aHaroMus, 1 Bompoc 1o
30070rud. OTBET Ha KaK/IBIil BOIIPOC OLIEHMBAETCS B HHTEpBaie ot 25 1o 0
6aios. Ipu BhICTAaBIEHMH OLIEHOK 33 PaboTy B LIEI0OM, GAIUIBI CyMMHPYIOTCS.
Maxkcumanbnas orienka — 100 6asuios.

3anaune 1. Bonpoc mo GuOIOrHH K/IETKH HJIH TeHETHKE

KPHTGDHH OUHECHHBAHHMA BONpoca 1o OHOJIOTHH KJIETKH H

banner

IreHeTHKe

a PakTHYeCKHX OHIMOOK, CBA3aHHBIX C MOHUMAHUEM 5
BOTIpOCA, HET
Jlony1iieHs! GpakTHYECKHE OIIHOKH, IPHBE/IIHE K
HENpaBUJIbLHOMY ITOHHMAaHHUIO BOIpoca (HeT oTBeTa Ha 0
BOIIPOC)

6 TepMmuHOIOTHUECKHX OIUMOOK B OTBETE HET S
Jlonyieno He 6osiee Tpéx ommbOK B OHOIOrHUECKUX 3.0

J_

TEePMUHAX

B Msnoixenue oTBeTa Ha BONPOC XapaKTepH3YeTcs 5

CMBICIIOBOH LIEJIBHOCTBIO U JIOTHKOMH



H3noxeHue oTBeTa Ha BOIIPOC HEJIOTMYHO U

3-0
HEMOCIe0BaTeIbHO

r [lausl npaBuIbHBIE GOPMYITHPOBKHM OINpEIeNeHHH,
0a30BBIX MOHATHI U GHONIOTHYECKUX 3aKOHOB

Jlanpl HenpaBUIbHbIE (HOPMYITHPOBKH onpeneseHu,
0a30BBIX [TOHATHI U OMOJIOTHYECKHX 3aKOHOB

Bronornueckux ommboOK HeT 5

1
Homyiensl 6uonsoruyeckue oumbku (0xHA WK Gosee) 3-0

MakcHMaabHOE KOJHYeCTBO 0aJIJIOB 25

3aganue 2. Bonpoc no 5Bo/IIONHA HIH 3KOJIOTHH

Kpurepun oueHUBAHHS BOIPOCA MO MO 3BOJIONHH HIH

Banael
5KOJOTHH

a DaxTHYeCKuX OH.IH60!{, CBA3aHHEIX C TIOHUMaHUEM
BOIIpOCa, HET

Honymiensl haxTryeckue ommubKku, NpUBEAIIKeE K
HETPaBHJILHOMY ITOHMMAaHHIO BONpoca (HeT OTBeTa Ha 0
BOIIPOC)

6 TepmuHONOrMyeckux ommubOK B OTBETE HET J

Jomnyueno He 6oree TpéX omuOOK B OMOIOrHYeCKUX

3-0
TEePMHUHAX

B Msnosxenue oTBeTa Ha BOIIPOC XapaKTepU3yeETCs
CMBICJIOBOM LIETBHOCTRIO U JIOTHKOH,

M3noxenue oTeeTa Ha BOIIPOC HEJIOIHYHO H
HETIoCIie10BaATEIIEHO

3-0
r Jlanel npaBUIIbHBIE (OPMYITHUPOBKH OTIPEIEIIeHHIM,
0a30BBIX MIOHATHI 1 OHOTOTHYECKUX 3aKOHOB

Jlanb! HenpaBuibHbIE GOPMYITUPOBKH OIpPeIeNeH A,
0a30BbIX MOHATHI K OHOJOTHYECKUX 3aKOHOB

1 buonormueckux ommboK HEeT 5
Jomnymens! 6uonornueckne onmbdku (oa8a uiu 6osee) 3-0

MakcuMadbHOE KOJHYECTBO 0AJLJIOB 25



3agaunue 3. Borpoc no 300s10run

KpuTepmi OLlCeHHBAHHA BOMPOCA IO 300/JI0THH

a DakTuyecKkux omHOOK, CBSI3aHHEIX C TOHUMaHHEM
BOMpoca, HeT

Honyniens! pakTHueckue omuOKy, MpUBEIIINe K
HelpaBUILHOMY [TOHUMAaHHUIO BOmpoca (HeT OTBeTa Ha
BOITPOC)

6 TepMHHONOrHUECKUX OLIMOOK B OTBETE HET

JlomynieHo He Gonee Tpéx OMIMOOK B OMOJIIOTHYECKHX
TepMUHAX

B HBJIO}I{GHHB OTBETAa Ha BOHpOC xapaKTepmyeTc;I
CMBICIOBOH HENBHOCTRIO U JIOTHKOH,

H3noxenue oTBera Ha BOIIPOC HEIOI'M4YHO U
HETTOCIEN0BATEIIEHO

r Jlaue! npaBunbHEBIE (DOPMYITHPOBKH OINPEIeIICHHH,
0a30BEIX MOHATHH U OHOJOTHUECKHX 3aKOHOB

Jlanb! HenpaBHUIIBEHBIE (OPMYIHPOBKH OTIPeIeTICHUH,
0a30BBIX TIOHSATUN U OMOJIOTUYECKHUX 3aKOHOB

n Buonornueckux ommbOK HET
JlonyieHsl 6Guonoruyeckue omuOKu (oaHa uiu 6oree)

MakcumMajabHOE KOJIHYeCcTBO 6a/1/10B

3aganue 4. Bonpoc no aHaToMuu 4eJioBeKa

Kpurepun ouenHBaHHs BONPOCa N0 AHATOMHH YeJI0BeKa

a MaKTUYEeCKHX OIIMOOK, CBSI3AHHBIX C TOHUMaHWEM
BoIIpocCa, HET

JlomynieHs! GpaxTHUeckue OMIMOKH, PUBEIIINE K
HEMpPaBUJILHOMY ITOHUMaHUI0 Bompoca (HeT OTBeTa Ha
BOTIPOC)

TGPMHHOHOFH‘IGCKHX OIIHOOK B OTBETE HET

HorryiieHo He bonee TpEX OmMO0K B OHOTOrHUECKIX
TepMHHaX

B M3noxeHue orBeTa Ha BOIIPOC XapaKTECpH3YECTC:I

3

bannel

3-0

bamnel



CMBICIIOBOH LEJIBHOCTBIO U JIOTHKOM

H3noxeHnue oTBeTa Ha BOIIPOC HEJOTHYHO U
HETIoCIenoBaTENBHOQ

r JlaHBI NpaBUIbHEIE QOPMYITHPOBKH ONpeeleHH i,
0a30BbIX OHATHH H OHOTOTMYECKUX 3aKOHOB

Jlanbl HermpaBuIbHbIE (hopMyIHPOBKH OMpesieneHHii,
0a30BBIX MOHATHI U OHONOIHYECKHX 3aKOHOR

1 buonoruueckux ommbox Het
Honymens: Guonoruyeckue ommbKy (oaHa 1in Gosee)

MakcumManbHOe KOJHYECTBO 6ANIOR

IIpencenarens npeamMerHol KOMHCCHI
1o 6uonorun

3aB. xadeapoi MeIUIUHCKOH
OWMOJIOrHY U FeHeTHKH

K.0.H., JOLIEHT » (/[M

KopyxeHeBckas

COI''TACOBAHO:

oy

IIpopekTop 1o yue6Hoii pabore,

JL.M.H., mpodeccop (/ (/7 [ ¢ Spemenko A.W.
J

M.A.



depepansHoe rocynapcTBeHHoe GiomxeTHoe o6pasoBaTeNbHOe
ydpexIeHHe BBICIIEro 00pasoBaHHs
«IIEPBBII CAHKT-TIETEPEYPI'CKHAM T'OCYJAPCTBEHHbBIN MEJUIUHCKAN YHUBEPCUTET
UMEHU AKAJTEMHKA W.II. IIABJIOBA»
MWHUCTEPCTBA 3JIPABOOXPAHEHHMS POCCHIUCKON ®EJEPALIUU

C.®. Baruenko
2025 .

.
» j 3 6' {’/ ’{’f X »...,‘;7-:-,,— B
ITporpaMma BeTYNHTENbHBIX HCOLITAHMI 110 OHOJIOTHH JJ1sI IOCTY AKX B
rocyaapcrsenHoe 6iokeTHOe 06pazoBaTe/IbHOE yIpeKIeHHe
Iepsoiii Cankr-IleTepSyprekuii rocy1apeTBeHHbIH MeIMIMHCKHI YHHBEPCATET
uvenn akagemuka W.IL IlasjioBa
Munncrepersa 3apasooxpanenns Poccniickoiit @enepanun

B 2026 romy.

OBIIASA BHOJOI' M1

OcHOBBI HHTO/IOTHH,

Buornorus - Hayka 0 XuBoi npupoje. Biiax 6uosoruu B GOpMHPOBAHHE COBPEMEHHON HAaYIHOH
KapTHHBI MEpa U 00IIeH KyIbTYphl IMYHOCTH. 3HAYeHHe OHONOTHYECKON HAYKH JUIS CEbCKOro
XO3SHCTBA, TPOMBIIUIEHHOCTH, MEANIMHEL, OXPAHBI IPHPO/IBI. MeTo b1 6HOTIOTHH.

YPOBHYM OpraHM3allif JKHBOTO: MOJEKYJIAPHBIA, KIETOUHBIH, OpraHH3MEHHbIH, MOMYIIAIHOHHO-
BUII0BO#H, JKOCHCTEeMHEIH, 6uocdepHblif. CBOWCTBA XMUBBIX CHCTEM: OCOOEHHOCTH XHUMHYECKOTO
cocraBa, OOMEH BEIIECTB H JHEPIUH, OTKPBITOCTh, POCT, CaMOBOCIHPOMU3BEJICHHUE,
HACNIeICTBeHHOCTh M M3MEHYHMBOCTh, pPa3/paKUMOCTb, CAMOPETYIIALUA, HX IPOABICHHE Y
JKHBOTHBIX, pacTeHuH, rpuboB 1 GakTepuit

Kineroynas Teopus: HCTOPHS U COBPEMEHHOE COCTOAHHE.

XUMHAYECKUM COCTAB KIETKM: XMMHUYECKHE 3JIEMEHTHI (YIJIEpoiA, BOMOPOX, a30T,
kucnopon, hocdop, cepa) HEOPraHMYECKHE U OPraHHYECKHE BEIECTRA.

HeopranuueckHe MOJIEKYJBI B KieTke (OMOreHHblE XHMUYECKHE B3JIEMEHTHI: YIIIEPOZ,
BOJOPOJI, a30T, Kuciopos, pocdop, cepa; na, KUCIOPOA, YIJIEKUCIbIH ra3, aMMHAaK; HOHBI KaJlus,
HATPHS, KATBIHU, XJI0pa, pocOPHOH H YTOIBHOM KHCIIOT), X (YHKIHH.

JIumuazne! (MpOCTEIE — KHPHI M BOCKH, CIOXKHBEIE — (OCHONMIMILI U TIHKOIHIHIEL
XOJIECTEPHH M CTEPOMHBIE TOPMOHBEI, KHPOPACTBOPHMbIE BHTAMMHBI): CTPOCHHE ¥ OCHOBHBIC
Guoornyeckie GyHKIMHA (CTPYKTypHAs, SHEPreTHUecKas, peryiaTopHas, 3arnacaromma).

VYrnepoasl (MoHocaxapumibl: pubo3a, ne30kcupub03a, IIIFOKO03a, ¢bpykro3a, rajgakrosa,
JMcaxapubl: MalbTO3a, Caxapo3a, JIaKT03a; MoJHCaXxapHIbl: aMHI03a, AMHJIONEKTHH, TTIHKOTEH,
[IeJUTI0JI03a, XHTHH): CTPOEHHE M OCHOBHbIE Ouoiormdeckue (QYHKUMH (IHEpreTHdecKas,
3allMTHAs], 3aracaomas).

BeJku: ctpoeHne (aMHHOKUCIIOTEI, IENTHAHAA CBA3b), YPOBHH OpraHu3aliy (IepBUIHAs,
BTOPHUHASA, TPETHYHAS M YETBEPTHYHAA CTPYKTYDPhl) M OCHOBHBIC OHOIOTHYECKHE bysxuun
(kaTanuTHYECKas, TPAHCIOPTHAdA, PELENTOpHasd, CTPYKTypHAd, PErylaTopHad, 3alluTHAd,
3aracarommas).

PepMEHTDBI, HX POJIb B KICTKE,

Hyxnewnosste kmenotel  (JIHK u PHK): crpoeHue (Ie30KCHPHOOHYKICOTHIBI U
pubonyxneotunss, $ochoausdupHas CBA3L, MEKMOIEKYISPHEIC H BHYTPHUMOJIEKYISIPHEIC




BOJOPOAHEIE CBA3M), CHUHTe3 (peIUIMKAIMUA H TPAHCKPHIIHUA) W Oumomormdeckue (yHKIHH
(xpanenue renermueckoidl mHQopmanmu; ydactwe u-PHK, p-PHK u 1-PHK B GHOCHHTE3Ee
6enKoB).

[IpokapHoTHYECKHE W JYKapHUOTHYECKHE KICTKH: CPaBHHTE/IBHBI aHAIA3 CTPOCHHA
(MOBepXHOCTHBIN anmapar, IIHTOINJIa3Ma, TeHETHUECKUH MaTepral) U COCOOE! JeIeHus.

[ToBepxXHOCTHBIN annapar KJIETKH: cTpoeHue (IuasmMaTuyeckas MeMOpaHa, MIIMKOKAIHKC)
| OCHOBHBIE (DyHKIIUH (M30/IMpYIONIas, TPAaHCIIOPTHAS, peIeNTOpHas, KOHTAKTHAs).

OpraHou bl ABMXKEHUS: JIOKHOHOMKH (TICEBIONOIAH), PECHHYKH, JKTYTHKH, - CTDOSHHE U
byHxIuu.

[luronnasma: ruanomiasMa M OpraHOMIbL. JHIIOIUIA3MaTHYeckas ceTh: MeMOpaHHOE
CTpoeHHE W OCHOBHbIE QYHKIMU (pacnpenenecHHE OEnKOB, CHHTE3 JIMIKAOB M XOJECTEPHHA,
CHHTE3 IOJIOBBIX TOPMOHOB, 00pa3oBaHHe ITFOKO3BI ITPU PACIIEIUIEHHH TTIHKOTEHA).

Kommreke T'ombmku: MeMOpaHHOE CTpOGHHE H OCHOBHEIE (YHKIHH (paclpeleieHue
benxoB, nocrymuBmux u3 OIIC; cuHTes cnenuuyecKuxX MNOIMCAXapUIOB, ydacTue B

(hopMHEPOBaHHH JIH30COM).
JIuzocomel: ctpoerne (MemOpaHa, THIPOTUTHYESCKHE (DEPMEHTHI) ¥ OCHOBHBIE (DYHKIIHH
(pacmenienne KJIETOYHBIX MOJEKYl — ydYacTHe BO BHYTPHKJIETOYHOM pereHepalis,

pacLIeIIeHHe BHEKJIETOYHEIX MOJIEKYJ — BHYTPHKJIETOYHOE ITUIIEBAPCHHE HMMYHHAs 3aIHTa).

MuroxoHapuu: CTpoeHHe (Hapy)kHas MemMOpaHa, BHYTpeHHsS MeMOpaHa C BBEIPOCTaMH,
Marpukce, pubocomsel, Koubiepas Monekyna JIHK c¢ remamu) u ocHoBHas QyHKius -
KHCJIOPOJAHEI 3Talm JHEpreThdeckoro obOMeHa: mIpoMexyTodHas craguda, oukia KpeOca,
okHciauTeIbHOe GochoprmpoBaHue.

[lnacTujipl: CTpOGHHE (HapyXkKHas M BHYTPEHHsAA MeMOpaHBI, CTpOMa, THIAKOHJIbI,
pubocomel, kombueBad Monekyna JHK ¢ remamm), Buaer (meHikommacTsl, XpOMOIUIACTHI H
XJIOpOIIAacThl) M (YHKIUHW: 3amacaromas (JIeHKOIIacThl), MpHBJIEKAMOMAs (XPOMOILIACTEI),
(botocuHTeTHYECKAS (XIJIOPOILIACTEL).

@orocuHTE3 y pacTeHHH (cBeToBas M TeMHOBad (asel: BO30YKHEHHE H IIEpPEeHOC
3JIEKTPOHOB, ()OTOTHA3 BOABI H €ro 3HAYEHHE, CO3/IaHUE IPAJUEHTa NPOTOHOB M cHHTE3 AT,
BKJTIOUEHHE BOJIOpOJia M YTJIEKHUCIIOTO ra3a B CHHTE3 YIJIEBOJOB); (DaKTOpHI, BIMSAIOIIUE HA
MHTEHCHBHOCTE (POTOCHHTE3A.

Pu6ocomer: crpoerme (p-PHK wu pubocomaneubpie Oenkxu, Maymas u  Oojbimas
cyObeMHMIET), JoKamu3amus (ruamoruiasmMa, MemOpanel JIIC wu  sumepHOdt  060mMOUKH,
MHATOXOHJIPHH, TUIACTH/IB) U (GYHKITHS — yJacTHE B CHHTE3e OeJKOB.

'eHeTHYeCKM# KON M €ro  CBOWCTBA:  TPHIUIETHOCTb,  HENPEPBIBHOCTD,
HelepeKpbIBaeMOCTh, BEIPOIKIEHHOCTE (M30BITOYHOCTS), CIEIH(PUIHOCTD, YHHBEPCAILHOCTS.

KnerouHerii HEHTP W INEHTPHONM: CTPOSHHE KJIETOYHOTO IeHTpa (IeHTpocoMa |
nenTpocepa) u ero pyHKuMH (CHHTE3 MUKPOTpYyOOYek B uHTep(Dase, GopMUpoBaHHEe MOIIOCOB
U MEKpOTPYOOYEK BepeTeHa Je/eHus).

Anpo: crpoenue (mByxmemOpaHHas sjepHas 000Jo4YKa C IIOpaMM, KapuoILiasma -
ANEPHBIA COK, FEHETHYECKHH Marepuall (XpoMOCOMBI). XpOMOCOMBI, UX CTPOCHHE (JIMHEHHBIE
Mosnekynsl JIHK B kommniekce ¢ 6enkamu) U kinaccuduxanus (pasmep, N0oJI0kKeHHe [EHTPOMEDEI;
ayTOCOMBlI M IIOJIOBBIE XPOMOCOMBEI), KapHOTHI 4dejoBeka, OyHKIUH sApa: XpaHEHHE
TEeHETHYECKOH WH(pOpMAIIHH, BOCHPOHU3BeICHHE TeHeTHdeckod wuHpopMmauuu (cuHtes J[HK),
TIEPBBIH Tan peanusanuy reHeTudeckoi uHpopmaruu (cuare3 PHK).

Peaxuuu matpuyHoro cunresa: perumukarus (cunrte3 JIHK), Tpanckpummus (cuHTe3s
PHK), Tparcisius (CHHTE3 OJUIEIITHIOB).

I'en w ero ponb B OHocHHTE3€e - MOTOK uHHpopmanmu B kierke: JHK +
TPaHCKPHIIHOHHBIE Oenku — Tpanckpunuus — #-PHK, p-PHK + puGocomanbHbie Genku, T-
PHK, TpancismuoHHBIe O€IKH — TpaHC/IAIM.

Oueretuyeckuit oOMen B knerke. beckucnopoausri (aHa’poOHBIM) 3Tanm — TIIMKOIN3
(pocopunupoBanue IIOKO3bI U IIPOAYKTOB €€ pacuemienus, cuates ATO B mnpomecce
nedocoprIHpoBaHAS ~ IOPOMEXKYTOYHBIX  NPOAYKTOB  IJIMKOIM3a C  oOpasoBaHHEM
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IHPOBHHOIPAAHO KHCIOTHI). bpoxenue, ero Buabl (MOJNOYHOKHCIOE, YKCYCHOKHCIIOE,
CIIHPTOBOE) ¥ 3HAYCHHE B MPOMBIIIIEHHOCTH. Kucopoausti (a3po6HbIit) sTar: npoMexyTodHas
cragusa (OKHCIMTENbHOE JeKapOOKCHIMPOBAHHE IMPOBHHOIPAAHON KuCIoTEl (0OpasoBanue
aKTHBHPOBAHHOH YKCYCHOM KHCIOTBI — aneTHi-kodepMeHTa A, BOCCTaHOBIEHHBIX
nepeHocurkoB Bojgopona - HAJ[*H, u yrnexucnoro rasza), muxn KpeGca (oKuciuTenbHOE
NekapOOKCHIMPOBAaHUE ¥ JETHAPOr€HHPOBAHME NPOMEKYTOYHBIX MPOAYKTOB IHKIA C
OﬁpaSOBaHHCM BOCCTAHOBJIICHHBIX IIEPEHOCYHKOB BOIOpOJa W VYIJIEKHCIOrO0 Tasa, CHHTE3
MosieKysl AT®) u oxuciutensHoe GocdopunrpoBanue (pacileiieHHe aroMOB BOAOPOAA Ha
IIPOTOHBI H 3JICKTPOHEBEI, CO3[0aHHE rpajHCHTa IIPOTOHOB B XOJ€ IICPEHOCA JJICKTPOHOB,
HCIIO/IE30BAaHME €T0 3Hepruu il cuHTe3a AT®, wcmons3oBaHWe KHUCIOpPO/a KaK KOHEHHOIo
aKIENTopa 3IEKTPOHOB U 00pa3oBaHUE BOIEI).

Lenenue KJIETKH: Mpocroe OMHAPHOE NEIeHHEe HIPOKAPHOT, MHUTO3, MeH03, aMHTO3 —
CpaBHHUTEIBHBIH 0030p.

Murto3s: da3s! (uHTEp(dasza, mpodaza, meradasza, anadasa, Tenodasa), UX XapaKTepPUCTUKA
(ynsoenue JIHK, cnmpanusamus XpoMOCOM, paspylieHHEe saepHoH 060104KkH, popMUpoBaHHE
BepeTeHa JICJICH s, B3aHMOIEHCTBHE IEHTPOMEDP XPOMOCOM C HATSAMHA BEPETEHA, PACIIOJIOKEHUE
BCEX XPOMOCOM B 3KBATOPHANILHOM IJIOCKOCTH BEPEeTeHa, PACXOXK/ICHHE CECTPHHCKHUX XPOMATH /I
Ka)XKZI0H XPOMOCOMBI K Pa3HBIM IIOJIIOCAM, JeCIIUpaU3alusi XpOMOCOM, paspyllcHHe BepeTeHa
nenenus, (OpPMHpOBaHHE IBYX sIEp IyTeM o00pa3oBaHus SIAEPHBIX 000J0YEK, JEICHHE
[UTOIUIA3MBI) H OHMOJIOTHYECKOE 3HAYEHHE (COXpaHEHHE YMCIIa XPOMOCOM M T€HOTHIA KIIETOK,
crocob PasMHOXKCHHA OJHOKJICTOYHBIX 3YKAapHOT, criocod OGPﬂSOBaHHH MHOTOKJIICTOYHEBIX

CTPYKTYP H OPraHH3MOB).

PasMuoskeHHe H OHTOreHe3 (MHANBHAYA/IbHOE PA3BATHE) OPraHA3MOB,

[Tonosoe u Oecronoe pasMHOMEHHUE: TOJOBOH mpouece (KOHBIOramms y HHADY30pHii),
pasMHOXKEHHE C OIUIOJOTBOpEHHEM Ha OCHOBEe Mel03a, II0JI0OBOE pasMHOXeHHEe Ge3
OILUIOAOTBOPEHUs (NAPTEHOICHE3 Yy NEpeNOHYaTOKPBUIBIX), IpOCTOo¢ OMHapHOE [eleHHe
(bakTepum), MHTO3 (OZHOKJIETOYHBIE JYKapHOTHI), IIOYKOBaHHE (IPONCOKH), CIOPOBOE
pasMHOXKEHHE  (pacTeHHs, CIIOPOBHKH), BEreTaTUBHOE pasMHOXEHHE Yy  pacTeHHH
(Bumom3MeHeHHBIMH moOeraMu — KOpHEBHINEM, KIYOHsMH, ycamu; cTeblieM - dYepeHKaMH,
KOPHSAMH) ¥ JKUBOTHBIX ((PparMeHTaus y YepBeid, OMHOSHIIEBEIE OJTM3HEIIBI).

Meiio3: cramuu (MHTep(hasa, nepeoe U Bropoe jeneHus), (aser (mpodasa 1, meradaza 1,
anagasa 1, Tenodasa 1, npodasa I1, meracdasa I1, anadasa I1, Tenodasa I1), ux xapakrepucTHKA.
Cnemmduxa mpoda3st um aHada3sl TEpBOro JeneHHs (KOHBIOTAMS M PacXOKICHHUE
FOMOJIOTHYHBIX XpOMOCOM, NPHBOJMINKE K 00pa3oBaHHIO TAIUIOMIHBIX KIIETOK), OTCYTCTBHE
cuntesa JIHK mepex BTopemM jieneHHeM, BTOpOE JeJeHHEe KaK MHTOTHYECKOE (pacXo)KIeHHE B
anadase Il cecTpHHCKHX XpoMaTHJ C COXpPaHEHHEM YHCIa XpOMOCOM). bBuojormueckoe
3HayeHHe Meio3a (00pa3oBaHUe ralNIOWAHBIX IPOAYKTOB JIEIeHHS — CIIOp M MOJIOBBIX KIETOK,
KOMOHHaTHBHAA H3MECHUMBOCTE B PE3YyJIbTAaTe PACXOMKICHHSA B IIEPBOM AEICHHH I'OMOJIOTHYHBIX
¥ HETOMOJIOTHYHBIX XPOMOCOM, KPOCCHHTOBEPA).

[ameToreHes: pa3sBHTHE M CTPOGHHE ramer (MOJOBBIX KJIETOK) Yy JKHBOTHBIX:
pasMHOXKEHHE, pocT, co3peBaHHe (Me#o3) u ¢dopmupoBanue ramer. OTnuuMs ooreHesa H
criepMaToreHe3a: pasMep SIMIeKIIETOK U CIIepMaTO30HM 0B, AereHepalus TPeX MPOyKTOR Melio3a
B oorenese. Crpoenue sinewierok (sapo, Oomibiiodt o0BeM NUTOILUIA3MBI, O0O0JIOUKH) H
CIIepMaTO30HA0B (TOJOBKAa € SAAPOM M HeOONBINHM 00BEMOM IHMTOIIIA3MBl, HISHKA C
MHUTOXOH/IDHSIMH M IEHTPUOJISIMH, XBOCT, 00pa30BaHHbIH JEBATHIO MEPHPEPUICCKIMH HapaMH
MUKpOTpyOOUeK U mMapoil NEeHTpPAIbHBIX MHUKpoTpyOodek). PasBuTue mOJIOBBIX KIIETOK
IBETKOBBIX pacTeHuil (06pazoBaHHMe TralUIOMIHBIX CIOp IIyTeM Melo3a, JereHepanus Tpex
NPOXYKTOB Meio3a, (GopMHpOBaHHE MBUIBLEBOTO 3€pHa IyTeM MHTO30B, (OpPMHpOBaHUE
COJIEPIKMMOTO 3apOJBIIEBOr0 MeNKa — SHIEKIeTKH C KIeTKaMU-CIYTHUKAMH, KIETOK-
AHTHUIIOJIOB, TUIIONIHOM [IEHTPAIBHON KIIETKH.




PasBuTie 3apoibina XMBOTHBIX: OILUIOJOTBOpPEHHE, 0Gpa30oBaHHE JHUIUIOMIHOM 3HIOTHL
apobnerue  3UroTH, oOpasoBanMe 6nacTymBl  (OZHOCIONHOrO — 3apojblma), TacTPYJEL
(MHOTOCIOMHOrO  3apojkima), (OpMHUpOBAaHHE 3apOABINEBBIX JHCTKOB (OKTO-, OJHTIO- H
ME30/ICPMBI) B X0/I¢ TaCTPYJIAIMH, THCTOTEHE3 U OpraHoreHes (06pa3oBaHue TKaHEH U OPraHOB).
IoctomGpronaibHOe pasBHTHE JKHBOTHEIX: IpsMoe - Ge3 Meramopdosa (IpeBpamieHus) H
HETpsIMOe - ¢ MeTamMop(03oM (HEMOJHBIM M IIOJHBIM IpeBpameHuem). OIIOAOTBOpPEHHE Y
LIBETKOBBIX DACTEHHH (IBOHHOE OMIOJOTBOPEHHE, raMeTopur M cropoduT), mapTeHOTeHe3
(pa3BuTHE 6€3 OILIONOTBOPEHUS).

OCHOBBI r€HETHKH.
I'eHeTnka - Hayka O HAcleJICTBEHHOCTH M H3MEHUYHWBOCTH OPraHm3MoB. OCHOBHBIE

METO/Ibl reHeTUKU. [ HOpHAONOrHYecKuii aHamms.
Mono- u jmurnbpunsoe ckpelmuBanus (ayTOCOMHOE ¥ CIEIJICHHOE C IIOJIOM

HacIICJIOBaHUE, HECLCILICHHOE | CIENJICHHOE HAClIeIOBAHNUE), AHAIH3HUPYIONIEE CKPEIIHBAHHE.
3akoHbl MeHziens (3aKOHBI AyTOCOMHOIO HAC/IE[IOBAHMSA): IIEPBBI 3aKOH — 3aKOH
earnHOo00pasus reHoTHIA B (PeHOTHIIa THOPHUIOB [IEPBOT0 TI0KOJIeH!s (MOTHOE JOMUHHPOBAHHE,
HEIOJIHOE JOMUHHPOBAHHE, KOJOMHHHPOBAHHUE); BTOPOH 3aKOH - 3aKOH pacIIenienuds ruopumaon
BTOpOro mokonenus mo reHotuny (l1AA:2Aa:laa) u deHoTHIy (IIOJHOE M HEIOJHOE
JOMHHHPOBaHHE, KOJOMUHUPOBAHKE); TPETHH 3aKOH — 3aKOH HE3aBHCHMOIO KOMOMHMPOBAHHS
IIPU3HAKOB Y THOPH/I0B BTOPOro nokoyenus [9A-B-:3A-bb:3aaB-:1aabb = (3A-:1aa)x(3B-:1bb)].

[[utomornyeckue OCHOBBI 3aKOHOB MeHzens (IPaBHIO «YHCTOTHI ramery -
3aKOHOMEPHOE MOBEICHHE OMOJIOTHYHEIX XPOMOCOM B IIEPBOM JEJIEHHH MEW03a, He3aBUCHMOE
MIOBE/IEHHE HErOMOJIOTHYHBIX XPOMOCOM B IIEPBOM JENeHHH Mel03a) M CTATHCTHYECKUii
XapakTep (BEpOATHOCT: THOETHM TpeX INPOAYKTOB MeHo3a B O0OTeHe3e, KOMOHHHpPOBAHHS
HErOMOJIOTHYHBIX XPOMOCOM B MeH03€ U OILIOIOTBOPEHHS).

['enernxa nona (Ha npaMepe MISKOIUTAIOIIHX ).

CueruieHHOe ¢ 1I0JI0M Hacle/loBaHHe: MoyoBble Xpomocombl (X ® Y), HaclenoBaHHe
T€HOB, PACIOJIOKEHHBIX TOJBKO B X-XPOMOCOME, POJIb I€HOB, JIOKATH30BAHHLIX TOJLKO B Y-
XpOMOCOME, IS OIpeIeIeHus Ioa.

Cuennennoe HacneioBaHue 1 Kpoccuurosep (ombitsl T. Moprana Ha gpo3odmie).

XpOMOCOMHAs TEOPHs HACIIEICTBEHHOCTH: POk OnbIToB I'. Menens (3akonsl Meniens)
u T. Moprana (cuemieHHOe ¢ TIOJIOM HACJIEJOBAHUE, CIEMICHHOE HACIEIOBAHUE |
KPOCCHHIOBEP) H OCHOBHBIE TOJOMKEGHHS TeOpuH (JIOKaTHM3alus I€HOB B XPOMOCOMAX, HX
JHHEHHOE DACHONIOKEHHE, YacTOTa KPOCCHHIOBEPAa KaK Mepa PacCTOSHHS MEXIy TIeHaMH).
Inronnasmaruyeckoe HacueI0BaHHe (MHTOXOHIPHATBHOE U ILIACTH/IHOE).

DeHOTHII ¥ TEHOTHIL: (PEHOTHI (COBOKYIIHOCTb IIPH3HAKOB IAHHOTO OPraHu3Ma), FTeHOTHII
(COBOKYIHOCTb aiiesied TeHOB [aHHOTO OpraHW3Ma), amield (pasiMYHBIE CTPYKTYpHBIE
COCTOSIHHS O/{HOTO I'€Ha), TOMO- M T€TePO3UTOTEI (HOCHTENIH JBYX OJMHAKOBBIX M HBYX Pa3HBIX
ajleniedt resa), B3aMMOJICHCTBHS aieleil OJHOTO reHa (MOJNHOE JOMHHHPOBAHME, HEMOIHOE
NOMHHHPOBaHHE, KOJOMHHHMDOBAHHWE) M Pa3HBIX TeHOB (IOJMTEHHBIA KOHTPOJh OIHOIO
NpU3HaKa).

['eHOTHI KaK LEJOCTHAsA CHCTEMA: B3aUMOACHCTBHE ajlleliell OQHOIO M PasHbIX TEHOB.

H3MeHYMBOCTD — CBOMCTBO JKMBBIX CHCTEM CYIIECTBOBATH B Pa3IHYHBIX CTPYKTYPHO-
(YHKIIMOHANBHBIX COCTOSIHHSX, €€ KJIacCH(MKAIMI: TeHOTHIIMYecKas (KOMOHHATHBHAS HA
OCHOBE IOBEJECHHI XPOMOCOM B MEH03€, KPOCCHHIOBEpa M OIUIONOTBOPEHHS: MYTAIMOHHASA),
Mo (pUKAIHOHHAS, OHTOTeHETHYeCKas (SMUTEHOMHAs), - ¥ POJIb B SROJIONHH.

@eHOTHII ¥ BHEINHAA cpela: MOAM(UKAINM Kak M3MeHeHUs (EHOTHUIA 110/ BIUSHUEM
¢axTopos BHemHed cpenpl, MX OGPaTHMOCTh M HEHACIELYEMOCTb, HOpMa peakiuu (ce
3aBUCAMOCTE  OT TIEHOTHIA), CTaTHCTHYECKHE 3aKOHOMEPHOCTH  MOMH(DHKAIHOHHOMH
H3MEHYHBOCTH (BapUallHOHHAsI KPUBAS U €€ MapaMETPEI).

MyTauuu — KkauecTBeHHbIE HITH KOJTHYECTBEHHBIE H3MEHEHHS TEHETHYECKOT0 MaTepHaa:
reHHble (HU3MEHEHHS CTPYKTYpHl I'€Ha - 3aMEHBI, BCTABKH M BBINAJICHUS HYKJIEOTHIOB),
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XPOMOCOMHBIE (M3MEHEHHsI CTPYKTYpPhI XPOMOCOM: JC/ICHHH, AYIUIMKAI[MH, HHBEPCHH H
TPaHC/IOKAIlMH), TeHOMHBIE (M3MEHEHHS YHCIIa XPOMOCOM, KpaTHble U HEKpaTHBIE TalUIOHIHOMY
Habopy xpomocom); sanepHele (B JHK xpomocom sapa) m mmrommasmarmueckue (B JTHK
MHUTOXOHJIpUM M IJIACTHI); ayTOCOMHBIE (B ayTOCOMax) M CHEIUIEHHBIE ¢ IMOJIOM (B IIOJIOBBIX
XpPOMOCOMaX); JOMHHAHTHBIC H PELECCHBHEIC (IPOSBIMIOIUECH M HE IPOSBISIONMIHECS B
T€TEPO3HUTOTHOM COCTOSHHH); COMaTHYECKHE (B COMATHYECKHX KJIECTKax) W IeHepaTHBHBIC (B
HOJIOBBIX KJETKaX); CHOHTAaHHBIE (CaMOINPOM3BOJIBHBIE) W HWHAYLMPOBAHHBIC (BBI3BAHHEIE
BHEITHUMH BO3IeHCTBUAMH), IOCIENCTBHS MyTanuid nns ¢enotuma. MyrareHs! ((usuueckue,
XMMHYECKHE) M TIOCIEACTBHS 3arpsA3HeHHs OKpYyKaromed cpensl (IOBBINEHHE YacTOTHI
MyTalui).

[enerTnka ¥ MeUIIUHA/

Mertoap! _renetukn demoBeka. (OcoOeHHOCTH uyenoBeKa Kak O0O0BEKTAa TI'CHETHKH
(TTOIOBUTOCTH, TEHEAIOTHYECKHIT MEeTOA (METOJ PONOCIOBHBIX), €0 CHMBOJIMKA (MY)XCKOH H
YKEHCKHH 10, CYNIPYTH, OpaThs U CecTphl, OJHOSIHIIEBEIE U pPa3HOsIHIEeBbIe OIH3HEIE], HOCHTEIH
H3y4aeMoro NpH3HAKa) X BO3MOXHOCTH (OIpe/eeHHe HAcleJCTBEHHOTO XapakTepa MpH3HAaKa,
€ro IOMHMHAHTHOCTE MM PEIECCMBHOCTb, AYTOCOMHOCTH MJIHM CLEIUIEHHOCTH C IIOJIOM).
Brnu3HenoBel MeTOA: MEXaHW3Mbl 00pa3oBaHHS OMHOSHIEBBIX W Pa3HOSHIIEBBIX OJM3HEIOB
(MOHO3UTOTHYECKHIA 1 IMOJM3UTOTHYECKHIT), CPAaBHEHHE CTEIIEHH H3MCHUHBOCTH OJHOAMIIECBbIX H
pa3zHOSHIEBEIX OJM3HENOB Ul ONPENEICHHS OTHOCHTENBHOM pOJIM TEHOTHIA B Pa3sBUTHH
npusHaka. MoJleKyspHO-TeHeTHIeCKH METOH: AaHaIW3 H3MEHYMBOCTH M ee IpPHYMH Ha
MOJIEKYJIIPHOM YpPOBHE (BBIABICHHE M3MEHCHHS KOHIECHTPAIMH ONpEIEICHHBIX METabOIHTOB,
[IOSBIICHUS HOBBIX METa0OJHMTOB, U3MEHEHHS CTPYKTYPHI M (DYHKIHH ONpENEIIEHHBIX OCIIKOB,
H3MEHEHHs II0CIIEIOBATENILHOCTH HYKIEOTH/IOB OIpeleNieHHBIX TreHoB). lluToreneTndeckuit
MEIO/I: aHaIHM3 YHcia U Mopdoorun XxpoMocoM. CpaBHUTENBHO-TEHETHYECKHM METOJ: aHallu3
MOJIEKYJIIPHO-T€HETHYECKOTO KOHTPOJIA TPHU3HAKOB Yy JKMBOTHBIX Ha OCHOBE 3aKOHa
rOMOJIOTHYECKHX PAIOB HaceACTBeHHOM n3mMenunBoct H.M. Basunosa.

Hacnencrsennple  GoJie3HM Kak XpoHHYeckwe HemH(EKIUOHHBIC 3aboseBaHHA
BBI3LIBAEMbIE M3MEHEHHSIMH TIeHOTHIA. | eHHble OOJE3HW: WX NpPUYHHBI (TEHHBIC MYTallHH);
XPOMOCOMHBIE GONIE3HH: X TIPHIUHEI (XPOMOCOMHEIE H T€HOMHEIE MYTAIMH).

OCHOBBI CEJIEKIIHH.

[TousiTHE O TMOpOJE KUBOTHEIX M COPTE pacTeHWH. V3MEHUMBOCTH M €€ POIIb B CEIICKIIHH.
MeTonpl CEeNEKIHM: JToMecTHKanusa (OfoMalTHUBaHWE), THOpHIM3ANUS, HHIYKIUS MyTalui,
HCKYCCTBEHHBIH 0TOOD, pa3Be/ieHHE.

Cenexiisi pacTeHHi: CaMOONBUIEHHE, BEreTATUBHOE PAa3MHOXKEHHE, TETEPO3UC, OTHAICHHAs
rubGpuau3aiis, NOJIMIUIOWINS, MaccOBBIA orOOp. HampapneHuss ceneKnud pacTeHHH, pPOJb
MOAH(HKANMOHHON M3MEHYHBOCTH.

Cenekiusi KMBOTHBIX: OILEHKAa IIPOM3BOAMTENEH IO TIEHOTHIYy, OJIM3KOpOACTBEHHEIE
CKpEIMBAHKS, MEXIOPOJHbIe CKpelIUBAaHUS, TIeTepo3uC, OTHIeHHAs TI'HOpHIn3alus,
WHIWBUTyaIbHEIH 0TO0D.

BuoTexHONOrHS H €€ OCHOBHBIE HalpaBjICHHWS: KYJbTUBHPOBAHUE MHKPOOPraHU3MOB,
COMATHYECKHX KIETOK M TKaHeW; KIeTOYHAs WHKeHepus — THOpuam3anus COMAaTHYECKHX
KJIETOK, TPAHCILUIAHTALMSA OIUIOJAOTBOPEHHBIX ANIEKIETOK, TPAHCIUIAHTAIHS SIep COMAaTHYECKHX
KJIETOK B AHIEKICTKH (KJIOHMPOBAHKE), PEreHepanys U BereTaTHBHOE Pa3sMHO)KEHUE PACTEHHUH,
reHHas HHKEHEpHs — IIePeHOC reHOB (TPaHCTeHHbIE OPraHU3MBl, FEHOTEPAITHs).

OcHOBBI IBOJTIOLIHOHHOT0 Y4Y€eHHS.

Wcropus ssomonuonHoro yuenus; K. Jlunnei, JK.-b. Jlamapk ¥ ux poins B pa3BUTHH
nayku. OcHoBHbIE HONOXKeHHA Teopuu Y. JlapBuHa, ee 3HaueHHME. Pe3ynbrarhl 3BOIOLHH!
BO3HMUKHOBEHHE NpHcHocoOieHudi, BHA000pa3oBaHME, YCIOKHEHHE OpraHH3aldH, - HX
MexaHu3Mbel (TEHOTUIIMYeCKas W3MEHYMBOCTH, M30JIHA M  ECTECTBEHHBIH  0TOOD).
OTHOCHTEILHOCTE TIPHCIIOCOOICH A IIPH H3MEHEHMAX BHEIMHAX YCIIOBHH.



Buj u ero kputepun: Mopho-aHaTOMHIECKUH (CXOACTBO-pa3InyKe BHENTHUX IPA3HAKOB
H BHYTPEHHETO CTPOEHHSA), OHOXMMHYECKHH (CXONCTBO-pA3NM4he MEPBHYHON CTPYKTYpHI
Genxo u JIHK, ocobennocreit MeTabomm3mMa), STONOrHYECKHU (CX0ACTBO-PasIHIie OBEACHNUA,
BKIOYas OpadHoe), OKOJNOTHYECKHH  (CXOICTBO-pasiW4Me 3aHMMAacMOro apeama ¥
9KOJIOTHYECKOH HHIIN — KOMILIEKCA CBA3€H C APYTMMH BHJIAMH U (DaKTOpaMH BHEIIHEH Cpejipl),
FeHETHYCCKHH (CKPEIIMBAEMOCTE-HECKPEIMBAEMOCTS, INIOJOBHTOCTE-CTEPHAIIBHOCTE IIOTOMKOB),
- MX JOCTOMHCTBA U HeslocTaTk. HeobxomiMocTs Herob30BaHus KOMILIEKCa KPUTEPHEB.

JlokazaTe/bcTBa MAKPOIBONIONMH: TAKCOHOMHYECKHE (CHCTEMATHKA OPraHu3MOB),
MAIEOHTOJIOTHYECKHE (MCKOIAEMble OpraHH3MBI, IepPeXOAHble (OPMBI), CpaBHHTEILHO-
aHaTOMHYecKHe (TOMOJIOTHS M aHAJIOTHA OpraHoB), 3MOpHOIOrMYeckHe (OHTOrEHE3 ™
¢unorenes, OuoreHetmueckmif 3akoH I'exkens-Mriomtepa, pyAHMEHTH,  AaTaBHU3MBEI),
Guoreorpaduyeckue (CpaBHEHHE PaCTUTEIBHOTO H JKMBOTHOTO MHPOB PasHBIX reorpaduyecKux
30H).

[yt ¥ HampaBaeHus MAakKpo3BOMIOHMH: apoMopo3sl  (Mopdo-(usnomoruyecKkmii
MPOrpecc, IIOBBINEHUSA OOINET0 YpPOBHA  OpraHM3alvM), WAHOANaNTalu¥  (JacTHEHIE
nprcnocobnennsa) U obmas aereHepanns (YIPOIICHHE OpPraHW3aldd), UX COOTHOINEHHWE B
MaKpO3BOJIOLMH; OHOIOTHYECKHI IPOrpece U perpece, UX KpUTEPHH (M3MEHEHHs UUCIEHHOCTH
ocobeil, BeJIMIMHBI apeaia, CTEIIeHH BUI0BOTO pa3Hoobpasus).

OcHoBHBIE apoMOp(O3sl B 3BOMIONMH : (OTOCHHTE3, XEeMOCHHTE3 M a3poOHOCTH
(HamuapcTBo IIpoKapuOTHI); BHYTPHKIETOUHbIE MeMOpaHHEIE OPTaHOMABI, sAepHas 000J0uYKa,
BEPETCHO MEJICHHA H I0JIOBOM Iiporecc (HaamapcTBO OyKapHOTBI); MHOIOKJIETOYHOCTh
(KOJIOHMANLHEIE JKHBOTHEIE M PACTEHHA); JBYXCIOWHOCTb, KHIIEYHAs IMOJOCTh M HEpBHAs
cuctema (Tull KHIIEYHONOIOCTHEIE); TPEXCIOHHOCTE, ITaikas MyCKYJIaTypa, MOJIOBLIE XKEIE3HI,
BBIIEIMTEIbHAA cHcTeMa (Tun [Lnockue yepBu); IepBUYHASA MOJIOCTD TeJla U 3a(Hs KHIIKa (THII
Kpyriele 4epBu); BTOpHYHAsd NOJOCTh TeNa, KPOBEHOCHAs W MAbIXATeNbHAA CHCTEMEI (THII
KospuaTbie 4epBH); Hapy>KHbBI XUTHHOBBIM CKeNET, MOIEPEeYHOIOoNocaras MYyCKyjaarypa U
CycTaByaTble KOHEYHOCTH (THI UIE€HMCTOHOTHE); HApPY)KHBIM POrOBOM CKeleT W MaHTHA (THII
MoJutrockn); BHYTPEHHUIT OCEBOM CKeNeT 1 HepBHas TpyOka (Tun XopaoBkIe).

Bo3#yKHOBEHHE XKM3HM Ha 3eMiie: ONpelesieHHe JKH3HH Kak (hOpMBI CYIIECTBOBAHMS
OpraHH4YeCKOH MaTepuu B BHJIE CHCTEM, CIIOCOOHBIX K CaMOCOXPAHEHHIO, CaMOPETryANHAH H
CaMOBOCIPOM3BEICHHUSA, XWMHYECKHI 5Tall BO3HHKHOBEHHS JKM3HH (POJb  COJTHEYHOTO
H3Iy4EeHHUs], TEMIEPAaTypsl 3eMiM, ra30B H BOJbI B BO3HMKHOBEHHH MAJbBIX OPTaHUYECKHX
MOJIEKY]I M TIOJMMEPOB), BO3HHKHOBEHHE [POCTEHINAX OHOIOIMYECKAX CcHCTEM (pOib
HYKJIEHHOBBIX KHCJIOT, O€JIKOB, CIOXHBIX JIMITH/IOB H YTJIEBOJ0B) U KIETOK.

Kparkas WCTOpHS pa3sBUTHS OPraHWYecKoro Mupa (reoGHOXpoHONOTHA): Apxeii,
[Iporeposoit, ITaneo3oit (kemOpuiickuit, OPIOBHKCKAM, CHIIYPCKHH, IEBOHCKHH, KapOOHOBBIH H
NEpMCKHHM nepuonsl), Me3o30# (TpHacoBBIH, IOpCKHH M MenoBod mepuosnsi), Kaiimozoit (
NAJCOreHHEIH, HEOT€HHBIA M AHTPOIOrEHHBIH IEpPHONBI), NEPHOAM3AIMS BO3HHKHOBEHHS
OCHOBHBIX I'PYTII JKHBBIX OPraHU3MOB (HaIIapcTB, HapcTB, MOAUAPCTB, THIIOB),

DOopMEI ECTECTBEHHOrO 0TOOpPA: JBMKYINAs, YMEHbINAOMas (YBEINYHBAIOIIAs) YACTOTY
OJTHOTO H3 aJuleJIel M OJHOIO THIIA TOMO3HIOT; CTa0HIM3HUPYIOINAsi, BEIPABHUBAIOINAA YaCTOTEI
pasHBIX aJIeJied W NPHBOJAINAA K BBICOKOH J10JIe reTepO3HuTOT; MA3PYNTHBHAS, HMPHUBOIAIAN K
00pa3zoBaHMIO IBYX CYOMOMYNALMH C BRICOKMMH YaCTOTAMH Das3HBIX auleleil (rOMO3UroT) B
KaXKI0M U3 HUX, - KX POJIb B BOJIIOIHH.

I'eHeTHKa ¥ 5BOJIOIMH, JUHAMHKA TCHOTHIIHYECKON CTPYKTYPBI HONMYJIAIMN (H3MEHEHHs
YacTOT TEHOTHIIOB TOJ JelcTBHeM (akTopoB SBomonuu). 3akoH Xapau-BaiinGepra.
OJleMeHTapHbIE SBOIONHMOHHBIE (DAKTOPBl MYTAlMOHHOE MIaBIICHHE, ECTECTBEHHBIA OTOOP,
MuTpanus, apeitd renos, spdexr pogoHadaapHIKA, BOIHEI JKH3HH, H30JSILHSA).

AnTponorene3 (IPOHCXOXICHHE W DBOJIOLHS 4elloBeka). IloojkeHHe COBPEMEHHOTO
4eJIoBeKa B CHCTeMe XUBOTHOro Mupa (moauapcTBo MHOrokiIeToussle, THII XOpIOBEIe, IT0THII
Yepennsle, kmacc Mnexonuratomue, otpsn [lpumarsl, cemelictBo Yenoekoobpasusie, poj
Jromu, Buag YemoBex pasymHbIH). JBHKylume CHIBI aHTpoIloreHe3a: OHOIOrHYECKHE
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(M3MEHYMBOCTD, H30JAIMA, MHIpallHsA, MYTAllWH, ECTECTBEHHBIA 0TOOpP) M CONHMANBHBIE
(obmecTBeHHbI 00pa3 KU3HM, TpyJOBas M pedeBas AEATENBHOCTH). DTalbl aHTPONOTEHE3a:
IPUONUTEKH, MApaHTPOIBI (MPEUIFOAH) - aBCTPAIOIUTEKH, apXaHTPOsl (peBHEHINHE JIFO/IH),
NAICaHTPOIb! (JPEBHHE JIOM), HEOAHTPONBI (MCKOIAEMbIC M JKUBYIIHE JIOAH COBPEMEHHOIO
THUIIA), - KX XapaKTePUCTHKA. YenoBeyeckue pacsl (HerpouiHas, MOHIOTOM/IHAS, €BPOIICOHIHAA),
HX IIPOMCXOXKACHHUE U €AHHCTBO (10 KPUTEPHAM BHIA).

OcHOBBI 3KOJIOTHH.

OKOJIOTMYECKHE  CHCTEMBI, HX KiaccH(HKauusa: maHdKocHcTema  (6mocdepa),
MErasKocHcTeMbl (THIBI GMOMOB — KOHTHHEHTHI W OKEaHBI), MaKpO3KOCHCTEMBI (OHOMBI —
IYCTBIHS, CTElb, TYHAPA M T.II., MOpe, 03€po, peKa H T.II.), HIHOSKOCUCTEMEI (OHOTEOIEHO3b:
polna, JIyT, OpyJ | T.I.), MEUKPO3KOCHCTEME! (MUKPOGHOTre0eH03bI: MypaBeWHKK, [IEHD, IyKa H
T.Il.), KOMIOHEHTsl (OmoTHUeckne u abHOTHHYECKHe), BHOOBasS M I[IPOCTPAHCTBEHHAS
XapaKTepUCTHKA. OHepreTuyeckas XapaKTepHCTHKa OKOCHCTEM: aBTOTPO(HEIE
(dborocunTeTHUECKHE M XEMOCHHTETHYecKHe) u rereporpodnsie. [Tonsrue o 6Gmomacce u
HIPOLYKTUBHOCTH 3KOCHCTEM.

Ilemn W cern nuranud (Tpouyeckas XapaKTEPUCTHKA SKOCHCTEM): TMPOAYIEHTHI
(TIpou3BOAUTENH OPraHUKH — (OTO- U XEMOCHHTETHKH ), KOHCYMEHTHI (IIOTPEOUTEIN OpPraHHuKy -
PacTHTEIBHOSIHBIE, IUIOTOSOHBIE, BCEAAHBIEC), PEAYLEHTHl (pa3pylIHTEIH-MHHEPATH3ATOPEI
MEPTBOU OPraHuKy).

OKOJIOTHYECKHE THPaMHUJIbI (9HEPTUH, OMOMacChl, YHCIEHHOCTH), KPYTOBOPOT BEIECTB B
JKOCHCTEMAX.

OKoJIOTHYeCcKas XapakTepUCTHKA BHja: apean (o6rmacTe pacHpoCTpaHEHHsS H  ee
BEIIMYMHA), IUIOTHOCTh (YHCIEHHOCTh HAa CIMHUIly BEIHYHHBI apeaia), BO3pacTHas CTPYKTypa
(momu [OpENpOAYKTHBHOH, PENPOAYKTHBHOM M TOCIEPENPOLYKTHBHOW TpYII) H II0JOBAs
CTPYKTypa (COOTHOILIEHHE JKEHCKUX H MYXKCKHX 0cobelf penpoayKTHBHOH rpymmsl). U3meneHus
YHCIICHHOCTH TIOIMYJIAIMN H CIIOCOOBI €€ peryIMpoBaHuA.

Cpena obutaHus W 3KOJIOrMYECKas HUINA BHJA: COBOKYIIHOCTH BCEX OSKOJOTMYECKHX
¢axTopoB 3KOCHCTEMBI, AEHCTBYIOIUX HA BHJ; COBOKYIHOCTb M XapakTep CBA3ed BHIA C
9KOJIOTHYECKUMH (DaKTOpamMy B 3KOCHCTEME.

AOuoTuyeckue 3Kkonoruyeckue (akTopbl (CBeT, BIAXHOCTh, TeMIepaTypa), HX
KOMIUIeKCHOe  jeiictBue. IIpHHIMII  SKOJOTHYECKOTO  ONTHMyMa, OTPaHHYHBAIONIHE
(mmMuTHpYomue) GaxTopsl.

Buotnueckue skonoruyeckue ¢GakTopbl. B3auMOCBI3M MONYNIAIHA B SKOCHCTEMAX:

HeHTpalbHble, HeraTUBHbIE (KOHKYPEHIHS, XHUIIHHYECTBO, MApas’UTH3M), IO3HTHBHEIE
(OZTHOCTOPOHHHE — COKUTENBCTBO, COTPATIE3HHIECTBO; IBYCTOPOHHHE — B3aUMOIIOJIE3HOCTD), HX
BIIMSHUE HA YUCIEHHOCTD TTOITYIIAIIHH.
AHTpOIIOreHHbIe SKoslorudeckue GaxTophl, WX BIHSHHE Ha MPHPOIHEBIE JKOCHCTEMBEI.
AHTPONO3KOCHCTEMB! (HAaCENCHHBIE IIYHKTBI) H arpO3KOCHCTEMB! (CEeIbCKOXO3AHCTBEHHEBIE
yrobsi, MTHTOMHHKH, (QEepMBbI), HX XapakTepHCTHKH, NPOOIEeMbI CaMOpPEryIsSlHH W BHJOBOTO
pasHoobpasusi. Oxpana okpyxKarome cpebl.

PaspuTHe M cMEHA 3KOCHCTEM — 3KOJIOTHYeCKad cykueccuda. lIpwumHEI cykneccuu:
BHYTpEHHHE (DHJOTE€HHAs CYKIECCHS, CaMOpa3BUTHE) M BHEIIHME (SK30reHHasd CyKIlecCHd,
JIeHCTBHE MOINHBIX BHEIIHUX BO3LCHCTBHIA); - INPENCKA3yEeMOCTh 3HOTEHHOM CYKIECCHUH.
[lepsuynas (Ha panee HeoOMTaeMOM IPOCTPAHCTBE) H BTOpHYHAA (Ha IMOCTKATacCTPOPHICCKOM
IIPOCTPAaHCTBE) CyKIleccHs. PaBHOBECHBIE (KIIMMAaKCHBIE) 9KOCHCTEMBL.

Buocdepa, ee rpaHuIBl B XapaKTepHCTHKA Kak maH3kocucTeMbl [loHatue o Hoocdepe
(cepe pasyma) Kak KadeCTBEHHO HOBOI'O COCTOSHHMS M pa3BUTHSA Ouochepsl 1MOJ BIUSHHEM
nesTenbHOCTH YenoBedectBa (B.M. Bepuamckmii).

XKupoe BemiecTBO MU ero Q!HEQHH (OKHC.HHTeJ‘IBHO-BOCCTaHOBHTeJTLHaH, razoBsad,

KOHIIEHTpAllMOHHAs, cpetoodbpasyromas).




KpyroBopoT BeINECTB ¥ IOTOK 3HEpruM B Ouocdepe: MakcAMaabHas 3aMKHYTOCTb
[MKJIOB KpyroobopoTa GHOreHHBIX 31EMEHTOR (YTIEpOX, BOMOPOJ, a30T, KHCIopoa, docdop,
cepa), CONHEYHOE M3Jy4EHHE KaK INIABHBIN MCTOYHHK SHEpruu s Ouochepsl, TpancdopMamms
CONTHEYHOH oHepruH B Omocdepe, obecrnedeHne KpyroBopoTa BEIIECTB 3@  CYET
TpaHC(OPMHUPOBAHHON JHEPrHH, TEIUIOBAsd SHEPTHA KaK IOCIEHEe 3BEHO MOTOKA SHEPrHH B
6uocdepe.

YEJOBEK U EI'O 3IOPOBLE

OCHOBHBIE TKaHM, OpraHbl M CHCTEMEI OpraHOB _4eJIOBEKa. HeﬁpO-I"YMOPaJTBHaH
peryjsnusa JeATCIIbHOCTH OpraHl3Ma.

HepeHaas cucrema.

IlentpanpHas HepBHas cucreMa — obuiHi 0630p cTpoeHHs (FOJOBHOM MO3r, CHMHHOM
MO3r) ¥ GyHKUMH (MHTErpaTHBHAd M peryisTopHas). HepeHas TkaHsb, ee cTpoeHHE (HEHPOHEI H
BCIIOMOraTe/IbHbIe KIeTKH) M CBOMCTBA (BO30yIHMMOCTh, MPOBOAUMOCTE). CTpoeHHE HEHPOHOB
(TEeI0 ¥ OTPOCTKH), HEPBHBIM MMITYJbC (MEKTPHYECKast BOJHA), €T0 IPOBEICHHE 110 OTPOCTKAM.
I[Tepenauya HepBHBIX MMIIYIBECOB HA JAPYTHe KJIETKH (crenuduyeckue KOHTAKTHI) H €€ 3HAUEHHE
(mpoBesieHHE UMITYJILCOB 110 HEPBHBIM LEMsAM, PErYJLILUS IEATEIPHOCTH HEWPOHOB M APYIHX
Kkerok). Bo3byixienne 1 TopmoskeHre HEHPOHOB. THITBI HEHPOHOB: YyBCTBUTEIbHEIE (TIepeaada
HH(OpPMAIMM OT OpraHoB), BCTAaBOYHBIE (Ilepeada WMIIYJbCOB MEXKIy HeWpoHaMH) H
MICTIOJTHUTE/BHEIE (Iepeiada HMITYIbCOB OpraHam).

[Mepudepnyeckas HEpPBHAA CHCTEMa: CTPOCHUE (COMATHYIECKH W aBTOHOMHBIA OT/IEJIbI)
W QyHKOUH (HEHpOpEry/silus CKEIeTHOH MYyCKyJaTypel — COMAaTHYECKHH OTIern,
HEHpopery/suusa BHYyTPEHHUX OPraHOB — AaBTOHOMHBIN OTEIT).

Crnurno# mo3r. CTpoeHne CIIMHHOro Mo3ra: 0001049k, TpoaoIbHEIe 00pPO3JIBI, cepoe U
Demoe BellecTBO, HX B3aUMHOE pacrnojoxkenue («6aboukay), CIHHHOMO3IOBOH KaHAI
C JKHOKOCTBIO, OTAENB! (IICHHBIN, TIPYAHOH, IOSCHUYHBIM, KpPECTIOBBIN, KOIMHKOBEIM),
CErMEHTBI, CIMHHOMO3IOBBIC Y3JIbI, KOPEIIKA M HEpBel. @OYHKIMH COHHHOIO MO3ra
(pedrexTopHas W IPOBOJHUKOBAs ), CIMHHOMO3IOBEIE pednekchl U ux ayru. Pediexropras ayra
xoserHoro peduexca. [loBpexaeHus CIMHAOTO MO3Ta, UX MOCACACTBU (Mapaidd, HAPYIICHHs
YyBCTBHTEIBHOCTH).

['onoBHOM Mmo3r. CTpoeHue ToOJIOBHOrO Mo3ra: o0ojoukd, OTHAenbl (3aJHHl MO3r:
IPOIOITOBATEIH MO3T, MOCT H MO3)K€4OK; CPEIHHH MO3r; NMEepEeaHHH MO3I: IMPOMEKYTOYHBIH H
KOHEYHbIH). @YHKIUHU OTIENOB FOJIOBHOTO MO3ra: CBA3b CO CITMHHBIM MO3IOM, HEPBHBIE IIEHTPEI
peryJsliid JBIXaHUS, MHIIEBapeHus, pabOoThl CepJAeYHO-COCYJUCTOH CHCTEMBI, 3aIUTHBIX
pedekcoB Kauulsd, YMXaHHA W PBOTHI, HHHEPBAllUsA A3bIKa, IJIOTKHM, TOPTAHH, IMUTOBHTHOM
JKEIe3bl, KPYIMHBIX KPOBEHOCHBIX COCY[0B, BHYTPEHHHX OPraHOB (IIPOJONIOBATHIA MO3T); CBA3b
MEXy NpOJOJIrOBaTEIM M JPYTHMH OTJeJlaMM MO3ra, JIUIEBhIe H CIYXOBBIE HEpBEI (MOCT);
IOJIepP)KaHUE PABHOBECHUS M I103bl, KOOPAMHAIMS JBKEHUH (MO3)KEYOK); CBSI3b MEXK/Y 3aJHHM
M [epeHAM MO3IOM, 3pUTEINBHBEIE W CIYXOBblE LEHTPHl (CpeIHHA MO3T); IIEHTPEI
TEpMOPETYJISIHH, KaXKIbI, FOJI0/Ia ¥ HACHIIEHUs, THIIOTAJIAMYC er0 TOPMOHEI (IIPOMEeXKY TOUHBIH
Mo3r). bonbmme nmomymapus mepegHero Mosra, HX Kopa 0Opo3/bl, H3BHIMHEIL, J0JH (JI00Has,
TeMeHHas, 3aTbUIOYHAs, BHCOYHBIE), 30HBI (JBUTATENbHAs, NPOCTPAHCTBEHHON OpPHEHTAIlHH,
3puTeNbHasl, CiIyXxoBas, oOOHSTeNbHAas), MX JoKamu3amus ¥ (QYHKOUM (QaHAIM3 U KOHTPOJIb
COOTBETCTBYIOIIUX BHJIOB AEATENBHOCTH M UYBCTB, (DOPMHUPOBAHME MPOrpaMM MHOBEINCHHS H
yIIpaBlIeHHs TPYAOBOH MAeATenbHOCTHIO). Crenmanu3anés JIEBOrO W IIPaBOro ITOJMyIIapHI:
CIlyXOBOM M JBHUraTelbHBI IEHTPHI PeYH, OCYIIecTBIeHHe abCTpaKTHOIO MEIIUIEHHS (JeBoe
HOJyIIapue), CIYXOBOE M  3PHUTENBHOE paclo3HaBaHHe 00pa3soB, My3bIKaIbHOE H
XYZ0KECTBEHHOE TBOPYECTBO — 00pa3HOe MBIIIIEHHE (TIpaBoe moirymapue). UpemHoMO3roBbIe
HepBbl, HX wuMcno (12), npumepsl (0OOHATENBHBIN, 3pUTENBHBIN, I1a30/BUraTelIbHbIH,
TPOMHUYHBINA, JHIEBOH, CIIyXOBOM, S3BIKOTJIOTOUHBIN, Onyxjaromuit u Ap.) ¥ QyHKIHK




(MHHEpBALMSL M HEHPOPEry/IIlHUsa JIEATEIHOCTH COOTBETCTBYIONIMX OpraHos). IloBpesxmeHHs
TOJIOBHOT'O MO3Ta, MX MOCIIE/ICTBHS.

ABTOHOMHAY (BEreTaTMBHAS) HEPBHAA CHCTEMA — CUMIATHYECKHH, TapacHMIIaTHIeCKuit
H METacCHMIIaTHYEeCKhi oTAenbl. CHMIAaTHYeCKHH OTHEeN: pacloJIOKEHHE BEreTaTHBHBIX
HEPBHEIX y3JI0B (IOTPaHUYHBI CHMIATHYECKHHA CTBOJN DPAJIOM C [O3BOHOYHHKOM), JYTH
CAMIATHYECKHX pediiekcoB (s1pa OOKOBBIX POTOB BCEX TPYAHBIX H MEPBBIX TPEX MOSCHUYHBIX
CErMEHTOB CIHHHOTO MO3ra — HEPBHBIE Y3JIbI B CHMIIATHYECKOM CTBOJIE — HEPBHBIE OKOHUAHHUS B
MHHEPBUPYEMBIX oOpradax). IlapacuMmardueckwii OTHEN: pacloNOXKEHHE BereTaTHBHBIX
HEPBHEIX y370B (PAOOM C MHHEPBHPYEMBIM OpraHOM MM B €ro CTeHKE), MIyTH
NapacuMIaTHIeCKUX pe(ieKcoB (fapa CETMEHTa CpPEINHEro MO3ra, TpPeX CEeIrMEHTOB
IPOJOJITOBATOrO MO3ra, TPEX CETMEHTOB KPECTIIOBOTO OT/IeNa CIUHHOTO MO3Ta — HEPBHBIE Y3IIBI
OpraHoB — HEpPBHBIC OKOHYAHMsA B HMHHEPBHPYEMBIX OpraHax). AHTAaroHW3M BereTaTHBHOM
PEry/ilMM  BHYTPCHHHX OpraHOB, €ro MeXaHus™m (pasiuyHble  HeHpoMeIHaTophl).
MeTtacuMnaTH4eckuii OT/EN: paclojioxeHne pedeKTOPHBIX Iyr (CTEHKA WHHEPBHPYEMOTO
Oprasa), aBTOHOMHOCTE PETYJAIMH paboThl CepALla U IHINEBAPHTEILHOIO TPAKTA.

AHaIM3aTOpBl (CEHCOPHBIE CHCTEMEI), MX CTPOCHHE: PELEenTop, MPOBOASIIMA IIyTh,
HU3IIHE UEHTPH! (CIMHHOM, IPOJONTOBaThIi M IPOMEXYTOYHBIH MO3r) W BHICHIME HEHTp
(yuacTok KOpsI roJIOBHOTO MO3ra), GpyHKIHH (BocnpuaTHe u 06paboTka nabopMarnun). Bricimme
ICHTPBl aHAIM3aTOPOB: 3PHUTENBHOIO (TEMEHHasd 30HA), BKYCOBOTO (JIOOHO-BHCOYHAS 30HA),
CIIyXOBOTrO ¥ BEeCTHOYILIPHOTO (BUCOYHAS 30HA), OOOHATENHHOrO (MOAKOPKA MEPEAHErO MO3ra),
KOXHO-OCS3aTe/IbHbIN (TeMEHHas 30Ha). AcCCOIHATHBHBIE 30HBI KOpHI (M06HAsd, TEMEHHAs H
BHCOYHBIC 30HBI), UX (QYHKIMHA (MHTErPaIlis AHAIA3aTOPOB, BOCIPHSITHE CIIOKHEIX 06pa3oB).

Peduiekcer (ycioHble ¥ Oe3yclnOBHBIE) — OTBETHAs peakius OpraHM3Ma Ha
pasipaXxXuTeNd ¢ IOMOINBIO HEPBHOM cHcTeMbl. PedrexktopHble mayrm M HMX CTpOEHHE;
9YBCTBHUTC/IbHBIC, BCTABOYHBIC M J[BUIATENbHBIE (MCIIOJHHUTENbHBIE) HEHPOHBL, TOPMOXKEHHE
peduiekcos (BHeNIHee W BHYTpeHHee). POlb acCOMMATHBHBIX 30H KOpbl GONBINIMX IIONyIIAPHiL
Mosra B 00pa3oBaHHH YCIOBHBIX peduiekcoB (hopMHpoBaHHE BpeMEHHBIX CBsi3ei). Bricrmas
HEpBHAs JIESATEIBHOCTB.

CoH — (pU3HONIOrHYECKOE COCTOSIHME MO3Ta M BCEr0 OpraHH3Ma, XapaKTepH3yIoIeecs
00€3IBHIKEHHOCTBIO, PE3KHM CHIDKCHHEM DEaKuWid Ha BHEIIHHE pasIpaXkuTend M 0coboit
OpraHu3allieil aKTHBHOCTH KODPBI TOJNOBHOTO Mo3ra. CTajud cHa: 3achmIaHde (IpeMoTa),
MOBEPXHOCTHEIM  COH, riayboxmuit coH. Ilepuomst riybokoro cHa:  MeAJICHHBIH
(MEIUIEHHOBOJIHOBBIA Ha 3JeKTpo3HuedamorpaMme) ©  GBICTPBIA, MIM TIapagoKCcaTbHBIH
(OBICTPOBONIHOBEI Ha 3NEKTpodHLEedanorpaMme), HX XapakTEpHCTHKH (CHHKeHHe OOMeHa
BEINECTB M YacTOTHl cepAueOHeHus, peaKoe M TIOBEPXHOCTHOE [IbIXaHHE, IOHHIKCHUE
TEMIICPaTyphl T€jla — MEUICHHBIA COH; YCHIEHHE 0OMeHa BEILECTB W YaCTOTHI cepuebueHus,
IOBBIIICHHE KPOBSHOI'O JIABJICHUS, YYAICHUE JIbIXaHHs], JIBMXKEHHUE 3aKPBITHIX I3 — GBICTPEIHA
COH). PeryssspHOCTE CMEHBI IIEPHOJIOB ITyOOKOr0 CHA. 3HAYEHHE CHA: OT/IBIX H BOCCTAHOBIICHHE
HOPMAIBPHOM aKTHBHOCTH OpraHusMa (MemIeHHBI COH), mepepaboTka uHGOpPMAIHH,
MOJIy4eHHOH BO BpeMs OoapctBoBaHHsA (ObICTpEIA coH). CHOBHIEHHS Kak CIOXHBIE
ICHXUYECKHE SIBICHUS, OCHOBaHHLIE HA INEPEXHUTHIX paHee BHEYATICHHAX, KOTOPhIE MOTYT
HE3aBHCHMO KOMOMHHPOBATHCSA BO BpeMs OBICTPOTO CHA.

OpraHb! 9yBCTB — 00LHit 0030p CTPOECHHS ¥ (YHKIIHIA.

Opran 3penus. Ctpoenue riasHoro s6ioka: G6emognas obonouka (ckiepa) U POroBHIA,
cocymucras 000J109Ka, CeT4aTKa U 3pUTENIbHLIM HepB, pamykHas 0600YKa ¥ 3padok, repeaHss
Kamepa, XpyCTalMK, CTEKJIOBHIHOE Tejio. [71a3o[BHraTeNbHBIC MBIMIEL, CIE3Has JKele3a H
CIIe3HBIM [POTOK, BEKM ¢ pecHUunamu. CTpoeHHE CEeTYaTKH: TIMITMEHTHBIA  CJIOH,
¢oTopenenTopHrle KIETKH (IAJOYKH W KONOOUYKH), CIIOM HEHPOHOB M BOJIOKHA 3PHUTEILHOTO
HEPBA, JKEITOe NATHO (YYacTOK CETHaTKH, COJCPIKAIIHMA TOJHKO KOJOOYKH) M CJIENOE IATHO
(MecTo BEIXOJA M3 CETYATKH 3PUTENILHOTO HepBa). MeXaHW3MBbI 3pUTENBLHOTO BOCIIPHATHS: POIIh
xpycranuka (oxycupopanue H300paKeHHs Ha CETYATKe 3a CYET M3MEHEHHs CBOEH KPHBH3HEL),
najovex (CBETOBOCIIPHATHE) U KOIOOYEK (IBETOBOCIPUSATHE).
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Opran cayxa. Ctpoenue opraHa ciyxa: HapyxHoe yxo (yIIHas pakoBHHA M CIIyXOBOIf
IPOXOA C JKene3amu), cpeaHee yxo (OapabaHHas NE€penoHKa, MOJOTOYEK, HAaKOBAIbHA H
CTpEMEUKO, CIyXoBasd Tpyba) U BHYTpeHHEE yXO-yIuTKa (OBalbHOE U KPYTIIOE OKHA, HJIKOCTh
YIUTKH, [epernoHYaTas Ieperopojika, MeMmOpaHa, BOJIOCKOBBIE KJICTKH-CIYXOBBIC PEICHITODEL,
cayxoBoit HepB). CilyX0BO€ BOCHPHATHE H €0 MEXaHH3MBL KOolIeOaHHs BO3yXa — HapyKHOE
yx0 — Kosiebanus GapabaHHOI ITepenoHKH — KOJIeOaHHs CIIyXOBBIX KOCTO4EK —> KojieOaHMs
IIEPEIIOHKA OBAIbHOTO OKHA — KOJeOaHHs JKHUIKOCTH YIHTKH — pa3/Ipa)KeHHE BOJIOCKOBBIX
KJIETOK — BO3HHUKHOBEHME U [POBECHUE HEPBHBIX HMITYJIbCOB.

Oprau paBHOBecHs (BecTHOy IIpHbI annapar). CTpoeHue opraHa paBHOBECHS:

IOJIYKPY XKHBIE KAHAIEI, MEIIIOYKA C M3BECTKOBBIMU KPUCTAILIAMHU, CTYAEHUCTas JKUIKOCTS,
BOJIOCKOBBIE KJIETKH-PENENTOPhI H HEPBHBIE BOJIOKHA; CBA3b C BHYTPEHHHM YXOM. QYHKIHH
opraHa paBHOBECHS: BOCIpUITHE HHPOPMAIIUH O IIOJIOKEHHH [OJIOBEI (T€1a), Havale U
3aBEPIICHIH TIPSIMOJIMHEHHOT0 JBHIKEHUS, €70 YCKOPEHUH HIIH 3aMEJICHHH, H3MEHEHUH CHJIBI
TKECTH; MX MEXaHU3MBI (POJIb CTYICHUCTOH JKHUAKOCTH, H3BECTKOBBIX KPHCTAIIOB,
BOJIOCKOBBIX KIIETOK).

Opransl 060HsHHS ¥ BKyca. OGOHSTEIbHBIE PELENTOPEL, KX PaclOIoKeHUE (CAU3HCThIH
SIUTEUH HOCOBOH MOJIOCTH), cTpoeHue (6yIaBOBHIHEIE KIETKH C pECHUYKaMH) U (QYHKITHH
(B3aMMOJIEHCTBHE PECHUYEK C MOJIEKYJIAMH axXy4uX BEIIECTB U GOPMHUPOBAHNUE HEPBHBIX
AMITYJIECOB). BKYCOBBIE PELEIITOPEI, MX PACIIOIOKEHHE (BKYCOBBIE COCOYKH Ha IOBEPXHOCTH
A3BIKA), BKYCOBBIE 30HEI (ClIaIkoe — KOHYHK S3bIKa, COJIEHOE — Iepe/iHsisa i OOKOBBIE YacTH
A3bIKa, KHCJI0€ — OOKOBBIE Kpast CPEHeH YacTH A3BIKa, TOPhKOE — 3a(Hss YaCTh S3bIKA).

Oprads! MBIIIEYHOr0 ¥ KOKHOIO YYBCTBA. MEBIIIEYHEIe PELENITOPEI, HX PACIOIOKEHHE
(Myckynarypa) H GyHKIHE (Bo30yXKIeHHE NPH COKPAIIEHHH HITH PACTSHKEHUH MBI,
ofecIednBaromee KOopAHHALMIO ABIKeHHUIT). KoXKHBIE penenTopsl, HX pacnookeHue (Koxa),
pasHooOpasue CTPOEHHs B CBA3HM € pasHooOpasueM (yHKIMHA (pelenTopsl, BOCIPHHUMAIOIIHE
IIPUKOCHOBEHHE, JaBIeHHE, XOJIO], TEIIo, 601b).

IHIOKPHHHAA CHCTEMA.

JKeness! BuyTpenHeii cekpenuu. [IluToBHAHAS JKene3a, €€ PaclooKeHHE (CepeMHHAs
061acTh MmeH I0J rOpTaHbi0), CTPOSHUE (IBE NONBKH, COSAMHEHHBIE IIEPEMBIYKOM, COCTOSINHE
u3 (HoJmMKyI0B), U QYHKIMH (CIIOCOOHOCTH MOTJIOMATE HOM, CHHTE3UPOBATh H CEKPETHPOBATH
THPEOHIHBIE TOPMOHBI, KOTOpblE YCHJIMBAIOT HHTEHCHBHOCTh IOIJIOMEHHS KHCIOpoJa H
SHEPreTHYECKOro OOMEeHa BEIIECTB, CTHMYIHMpPYIOLIUX pPOCT OpraHuW3Ma, aKTHBHPYIOT
BO36YIHMOCTH [IEHTPAILHOM HEPBHOM CUCTEMBI, TAMSITh H SMOILMH).

Hooxncenydounan mcenesa, ee noxammsamus (creBa OT OCH Tejia, MOA OOJBIIOH
KPUBH3HOW JKeIyaKa), SHIOKpHHHAA GyHKIHA (CHHTE3 H CEKPEIMA CICHHUATLHBIMU IPYyIIIaMH
KJIETOK TOPMOHOB, PETYJNHPYIOIIMX YIJIEBONHBIM 00MeH). MHCYNMH Kak OXMH M3 OPMOHOB
10 [KEITYIOYHON JKeNe3bl, CHIKAIOIMHI KOHIEHTPALKIO TJIOKO036I B KPOBH IyTeM yCHJICHHS €€
MOTJIONIEHHS KJIeTKaMH (MBIIILEL, [I€YeHb, )KUPOBBIC KJICTKH); CAXapHEIH JHa0eT, BBI3bIBAeMbIH
NeQUIATOM HHCYIIHHA, €ro CHMITOMBI (TIOBBIIIEHHAsd KOHLEHTPAlHsA TIJIEOKO3Bl B KpOBH,
HaIIMYHe TIIIOKO3B! BO BTOPHYHOM MOYE, YacThle W OOMIbHBIE BBIIEICHHS MOYH, XKaXKa).

Haonoweunuku, vx nokaausanus (MapHeie jkelne3bl B GIU3M BEPXHEro IOJHOCA M0YEK),
cTpoeHHe (KOPKOBBIN CIIOH W MO3rOBOE BEIIECTBO) M QYHKIHMH (CHHTE3 M CCKpEeIUs TOPMOHOB,
PEryJIMpYIOIUX BOJHO-CONEBOH 0OMEH - MHHEPAIOKOPTHKOCTEPOH/IBI KOPKOBOIO  ClIOA,
YIJIEBOAHO-0€/IKOBEIH 0OMEH — IIOKOKOPTHKOCTEPOU/IEI KOPKOBOTO CIIOM, OJIOBOE CO3PEBAHME
y MyXXYMH — aHIPOreHbl KOPKOBOTO CJIOf, AEATENbHOCTH BCEX BHIOB MBI OPraHH3Ma,
YIIIEBOIHO-XKHPOBOi 0OMEH — ajipeHaIMH ¥ HOpaJpeHanH MO3TOBOr0 BEIIECTRA.

IHonossie sicenessl (SUYHAKA W CEMEHHWKH). SIMUHUKA: WX PACIONOXEHHE (IOJIOCTh
Ta3a HAa MaTOYHBIX CBA3KAX), CTpOEHHe (Tejla M3 COCAMHHUTENBHOH TKaHH C (OILIMKYIaMH),
SHIOKpHHHAsS (YHKIHsS (CHHTE3 M CeKpeWs 3CTPOTECHOB — JKEHCKHX IOJNOBBIX TOPMOHOB).
®yHKIMM KEHCKHX [OJOBBIX TOPMOHOB (CO3peBaHUe SALNECKICTOK H OBYIAIHNA, OTIOKEHHE XKHpa
110 KEHCKOMY THITy, JKCHCKHil Tun moBedeHms). CeMeHHHKH: MX PacroNoXeHue (MOIIOHKa),
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crpoenue (cioxHas o00NOYKa, JOIBKH C CEMEHHBIMH KaHATbIIAMM), SHIOKPHHHAS (YHKITAS
(cuHTE3 M CeKpelMs aHIPOreHOB — MYKCKHX IIOJIOBBIX TOPMOHOB CHEHATBHBIMU KJIETKAMH
CeMEHHBIX KaHanbleB). OYHKIMA MY)KCKHX IIOJIOBBIX I'OPMOHOB: Pa3sBHTHE MYMKCKHX IIOJIOBBIX
[IPH3HAKOB W TMOBEJEHMs, KOHTPOJb CIEpPMATOreHe3a, CTUMYJUIIMA OKOCTEHEHHA XPAIICH,
yCHIIeHHE CHHTe3a 6€JIKOB B MBIIIAX H IEYCHH.

Tunoghus: ero pacnonoxeHue (BBIPOCT HHXKHEH CTOPOHBI IIPOMEKYTOHHOrO MO3ra),
cTpoeHue (TepemHAA W 3amHAA A0MM) W (YHKOHUA (CHHTE3 M CeKpelus TOpMOHA pOCTa U
FOPMOHOB-TPOIIMHOB, PEryJIHPYIOIMKX paboTy ApPYTHX JKejie3 H OPraHoOB: MOJOBBIX, MOJOYHEIX,
IIUTOBU/HOM, HAAIIOYEUYHUKOB, II0YEK, MATKH.

[opMOHBI: HX CTpyKTypa (NENTHAHBIE — WHCYJIHH, CTEPOHIOHBIE — IIOJIOBEIE H
KOPTHUKOCTEPOUIHbIE, MPOU3BOJHBIC AMHUHOKHCIOT - THPOKCHH) M MEXaHHM3M HX JeHCTBHA
(B3auMoOJelicTBHE CO CHEeNU(PUISCKMMH pelenTopaMyd ¢ IOCIeAyIOIIeld aKTHBAUed WIH
CHHTE30M OIpeJeleHHBIX KJIeTOUHBIX OenkoB) I'opMOHBEI THIO(H3a, HaAAMOYCUHHKOB,
HOJDKeTyI0YHOH, MUTOBHIHOM U IIOJOBBIX JKejle3: (QYHKIIHA U NOCIIE/ICTBHS X HapyIIeHus (CM.
BBILIE).

HeitporymopaibHas peryJidius akTMBHOCTH opranu3Ma. ['mnoranaMmyc: ero JoKaTa3aims
(poMeKyTOYHBIH MO3r) W (YHKIHS (CHHTe3 M CeKpelus HeHpOrOpMOHOB, peryIHpYIOMIUX
pabory rumodu3a M0 NPHHIMIYY «CTHMYJSIMA-NOAABICHHE»). [Hnoraramo-runodusapHas
cHUcTeMa M cxeMa ee paboThl: YpOBEHb NOPMOHOB B KPOBH — THIOTAJIAMYC —> CEKpEIHs
HEHpOrOpMOHOB —> THNMOGH3 — CeKpelmus TrOpPMOHOB Tumou3a —> JKeje3bl BHYTpPEHHEH
CEKpeIH — CeKpeIus TOPMOHOB KeJIe3 — OpraHbl U TKaHH, FMIOTaaMyc; IPHHIAI oOpaTHOH
CBs34 B pab0oTe rMIoToIaMo-runou3apHoi CHCTEMBL.

PenpoaykTHBHas cHCTeMa.

OpraHsl _pa3MHOXEHHs: TOHajbl (IIOJOBBIE IKENE3bl — SNUYHHUKH M CEMEHHHKH),
BHYTPEHHHE TIIOJIOBBIE OpraHbl (4HIleBOABI-MaToO4yHble TpyOBl, MaTka M  BIAraIuIle;
CeMATPOBOIBI, CEMAN3BEPraTeIbHbI MPOTOK H IpeAcTaTe/bHAA XKeje3a), HapyKHBIE [OJIOBEIE
OpraHsl (Mayible ¥ OOJbIIME MOJIOBBIE I'YOBI, KIIMTOP; MOIIOHKA H ITOJIOBOH YIEH), UX CTPOEHHE H
pyHKIHH.

O6pa3oBanue IMOJOBBIX KIETOK (SHIEKIETOK M CIIEPMATO30HMI0B): 30HBI (IEPHOIbI)
pa3MHOKeHHsl (OOTOHHH M CIIEPMAaTOTOHUH), pocTa (OOIHUTHI 1 ¥ cnepMaToLuTHI 1), co3peBaHHA
(obpasyromuecs: myteM Meio3a oonuTsl I ¢ HanpaBUTEIEHEIME TENBIAME U CHEpMATOLHUTHI 11
co criepMaTHaaMy), GOpMAPOBaHUA (THIIEKICTKH U CIEpMAaTO30U/IbI).

PaspuTHe 3apoasina U mionaa. OninogoTBOpEHHE SHIIEKIETKH U ee apobieHue (3apo bl
u3 30-32 KIeTok) B MAaTOYHBIX TpyOaX, BHYTpHYTpOoOHOe pa3BHTHE B MaTKe ¢ 00pa3oBaHHEM
IUTANEHTH ¥ IYIOBHHBI, CTPOGHHE H POJNb 3THX BPEMEHHBIX OpraHoB (razoobmeH u obmeH
BEIIECTB MEXJy KpOBBIO MaTepd M 3apoiblua-imiona). Pasesurtue sapoxsmma (1-6 Hexenw
GepeMeHHOCTH): MOSABICHHE W Pa3BUTHE 3a9aTKOB OPraHOB M KOHEYHOCTEH, cepaueOuenue) u
miona (7-8 Henens GepeMEHHOCTH M Jajiee): 3aBEepIICHHUEe Pa3BUTHS U JaIbHEHIINHA pocT Teaa
opraHoB. [lepHo/Bl pa3BUTUS NOCIE POXKAEHMS: TPYIHON BO3pAcT (NEPBBIH o/l XKU3HM), PaHHEE
netctBo (Bo3pact 1-3 ropa), momkonbHbIM nepuon (ot 3 g0 7 jeT), mKoubHBIH nepuox (7-17
jeT), moApocTKoBEId nepron (11-17 ner) — Gusnonornyeckas, NCHXOJOTHYECKAs W COLHAIbHAL
3peoCTb.

KpoBenocHasi v THMpaTHIECKAA CHCTEMBI.

Oprasbl KpoBoOOpallleHrs: CepAle, a0pTa, apTepHd, KalWUIIpE], BEHB!, - 00Imuit 0630p
cTpoeHHs ¥ QyHKIHUH.

Cepmite, ero cTpoeHue (OKOnocepAedHasd CyMKa, CEeplAedHas MBI, NPEeACepaus U
JKEITYZIOYKH, CTBOpYATHIE KiamaHel) H pabora (IBHKEHUE KPOBH B CEPALE H3 MOJBIX U JIEFOYHOM
BEH MpeCepIns, U3 IpeJICepIuii B XKeITYTOUKH, U3 JKEIyI0YKOB B A0PTY H JIETOYHYIO apTEPHIO).
Ceppeunsiit nuiit: coxkpamenwue npeacepamii (0,1 cex) — coxpamenue xexyaoukos (0,3 cex) —
obmee pacciabnenne (0,4 cek), - poib MOMYJIyHHBIX H CTBOpYATHIX KJamaHOB. ABTOMAaTH3M
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paboThl cepana (cnocoOHOCTE K CaMONpPOH3BOJBHBIM PHTMHYCCKHM COKPALICHHAM) H €ro0
MeXaHu3M (HaJugyme OCOOBIX CaMOBO30OYKIAIOIMXCS MBIICYHEIX KIETOK ¢ HauOoIbImed
KOHIIEHTparuei# B mpaBoM npejacepauu. HedporymopansHas perynamus paboTHl cepana:
PEeIenTophl B CTEHKAX IOJOCTEH Cepilla, BOCOPHHUMAIONIHE H3MEHEHHUS JIaBICHUAS KPOBH, POJIb
CHMIaTH9ecKoro (ocnabieHue 4YacTOTHl COKpAIIEHHWH) M IIapacHMIaTH4ecKoro (ycHIIeHHe
4aCTOTHI COKPAIICHMH) OT/ICJIOB aBTOHOMHOM HEPBHOM CHCTEMBI, POJb (PU3HICCKHI HArpysKu,
OoNeBbIX pasJpaKeHUH W OSMOIMOHAIBHOTO COCTOSHHS; YycHIeHHe pabGoTel cepAma IOX
NeWCTBHEM aJpeHaliHa W coyell Kaublus, ociabienue paboThl cepAlla Npu AEHCTBHH
ALIETHIIXOJIAHA U COJIEH KaJTHsl,

Bosbmio#ft ¥ Majblii Kpyrd KpoBooOpalieHHsi: KPOBEHOCHBIE COCYIBI, MX CTPOCHHE
(snmTenMaNTbHAs, TJAAKOMBINEYHAss W COEJAMHHUTENbHAs TKaHHW, IIONYJIyHHBIE KIIalaHsl).
Bonemmoif xpyr KpoBooOpamieHHs: OBHXKCHHE KPOBH B COCyHax OT JIEBOTO XKEIyZodUKa J0
HpaBoro Impezacepaus (JeBbli KeTyZoueKk — aopTa — apTepHy — KaIMILLPE C apTepHalbHOH
KPOBBIO K MO3Ty, BHYTPEHHHM OpraHaM, MbIIIIAM H KOXe; BEHbI C BEHO3HOH KPOBBIO OT T'OJIOBBI,
IIeH H BEePXHUX KOHEYHOCTEH — BEPXHsA I10J1ad BeHa — IIpaBoe IpeACcepane, BEHEI C BEHO3HOM
KPOBBIO OT TYJIOBHINA, HIDKHUX KOHEYHOCTEH M OpraHoB OPIOIIHON MOJIOCTH — HUDKHSSA I10JIasd
BeHa — IpaBoe mpeacepiue). Manbiii Kpyr KpoBOOOpameHus: JBUKEHHE KPOBH OT IIPAaBOr0
KeJIyJoUKa JI0 JIEBOr0 mIpeicepAus (MpaBblii JKEIYJOYEK C BEHO3HOH KpOBBIO — JIErOYHAs
apTepuss —> JIErOYHbIE KAlWUIAPl — JIETOYHBIE BEHBI C apTEpHANBHON KPOBBIO — JIEBOE
npeacepane). Poik  momymyHHBIX — KIamaHOB B KpoBooOpamenun — (obecredeHue
OQHOHAIPABJICHHOr0 KPOBOTOKA), KPOBAHOE JaBlIeHUE (MaKCHMAaIbHOE apTEPHAIBHOE - B a0pTe
IpA COKPAIEHHH JKEIYJAOYKOB M MHHHMMalbHOE apTepHaibHOE - B a0pTe BO BpeMs
pacciabiieHHs JKelTyJOYKOB) M ero peryiius (pemenTopkl B CTEHKAaX COCYJIOB — HEpBHEIE
AMITYJIECEl B LEHTpax IPOJOJIrOBATOI0 MO3ra —> MBINIE! COCY/IOB M CEpAEYHAs MBIIINA;
TIOBBINICHAE aBJI€HUs — PACIIMPEHHE MPOCBETOB COCYNOB M ociabieHue paboThl cepila,
najieHue JABJICHHS — CY)XEHHe MPOCBETa COCYIOB M yCHIeHHe paboThl cepila), U3MepeHHe
KPOBSAHOT'O JABJICHHA C TIOMOIIBIO TOHOMETPA, IIyJIbC.

Kpose. CocraB KpoBH: IUia3Ma, SPHTPOLHTEI, JEHKOIMTHI (HeUTpodmisl, 6a30(dHIIbI,
903HHO(MHUIIE], MOHOIMTEL, Makpodaru, THM(OIUTEI), TPOMOONHUTEL, HX CTPOEHHE, (DYHKIMH,
KOHIEHTpanusas B kpoBu. [pymmbl kpoBu (cucreMsl ABO u Pesyc), ux 3HaueHHe A
nepenuBanus KpoBH. bose3nu kpoBH (aHEMHH, reMOGHINS), HX IPHYMHBI U IPO(QHIAKTHKA.

Oprans! _umdboobpaiienus (cCocyasl, y3/Ibl), CBI3b € CHCTEMOH KpoBOOOpalleHHs,
obpasoBaHne TAMQEL

BryTpeHHss cpena opranuiMa (KpoBsk, TuMda, TKaHEeBas HKHIKOCTE), €€ €IHHCTBO.

Hmmynnas cucrema.

Oprasbl MIMMYHHOW CHCTEMBI: KPacHBIH KOCTHBIH MO3r, BHJIOYKOBas ene3a(THMYC),
cene3eHka, JuM(daTHYECKHe Yy3ibl, TKaHEBblE JIHUMQOCKomIeHus. VMMYHHTET: KICTOYHBIA H
ryMOpPaJIbHbIH, aKTUBHBIA U IIACCHBHBIN, €CTECTBEHHBIH M HCKYCCTBEHHEIH, Poib daromuros u
maM(pOIUTOB B HMMYHHOM oOTBeTe. MMMyHONormueckas npoduiaakTuka HHQEKIIHOHHBIX
3a6osieBaHmif (BaKIIMHBI U CBIBOPOTKH).

Mou4eBblIeJINTEIbHAN CHCTEMA.

Oprassl MOYEBLIISIEeHHS (mouxu, MOYETOUYHHKH, MOYEBOH y3BIPE,
MOYEHCITyCKaTeIbHBIA KaHall), HX cTpoeHue U ¢pyHkuun. ObpasoBaHue MEPBUYHON H BTOPHYHOM
MO4YM: (QHIBTpAIis IUIa3Mbl KPOBH B MOYEYHBIX KiIyboukax; peabcopOmusa BOIBI, IIIOKO3bI M
AMHUHOKHCJIOT B TOYEYHBIX KaHalbLax. HelporyMmopailbHas pDETyJIlHs MOYEBLLICITHTEIBHOM

CHCTEMEI.

JIbIxaTeqbHas cHCTEMA.
Opraspl _ObIXaHHS: HOCOTJIOTKA, JIErKHEe (Tpaxes, OpOHXHM, JIETOYHBIE ITY3BIPBKU-

aJIbBEOJIBI), JIeroyHas cymka (mieBpa), - HX CTpoeHHE W QyHKOMH. [[pIXaTeNbHBIC ABHKCHU,
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poJib MeXpeOepHBIX MBI M JuadparMbl. ]'a3000MeH B JErKHX, €ro MeXaHu3Msbl (cBoOOHAA
muddy3us Kucrmopoma M yIJIEKHCIOro rasa). HeiiporymopaibHasd peryidlus IbIXaHHS.
[onmocoBoii anmapar.

IInmeBapHuTeabHAS CHCTEMA.

Opranel numeBapeHus: 3yOpl, poTOBas MOJOCTh, A3BIK, MHINEBO/, JKEIYA0K, KHIICUHUK
(ToHKas, TOJICTas, ClIenas U MpAaMas KUINKH), - ©X CTPOCHUE U (DYHKITHH.

[lumeBapeHre B pa3JW4HbBIX OTAENdX NHINEBAPUTENBHOIO TpakTa, (epMeHTH
numeBapeHns. BeachiBaHHe NMPOAYKTOB NHUINEBApeHUS W BOABI B KHWImeyHuke. Pomb medeHw,
CIIIOHHBIX M ITODKETYI0YHOH Jeje3 B numeBapeHud. Kumednsie OakTepuu W MHIIEBapeHHE.
HetiporymopaiibHast peryJsius MUIieBapeHus.

I[ToxkpoBHas cucTema.

Koxa: cTpoeHue (SIHAEPMHUC, JepMa — COOCTBEHHO KOXa, NOIKOXHAS IKMPOBas
KJI€TJaTKa, BOJOCH, HOITH, IOTOBLIE M CAIbHBIE JKEJIE3bl, HEPBHBIE PELENTOPh, KPOBEHOCHEIE
cocyzsl), u GyHKiuH. Poib KOXH B TepMOperyisiuH (TONIIMHA IIONKOKHOM KIIETYaTKH,
JHaMETP H YHCIO OTKPHITHIX KalNUUIIPOB, AKTHBHOCTH IIOTOBBIX JKEJE3) M OCA3AHHH (BHUILI
HEPBHBIX PELENTOPOB KOXKHM).

OnopHo-ABAraTeILHANA CHCTEMA.

Cxkeiner: yepen (J100Hast, TeMEHHasl, 3aTbUIOYHAs, BUCOYHAs, CKYJIOBast, HOCOBAs, CIe3Has,
BEpXHEe- W HWKHEYCIIOCTHAs! KOCTH), II03BOHOYHHMK (IIEHHBIH, TIpyAHOH, TOACHAYHBIH,
KPECTIOBEIM ¥ KOITYUKOBEIA OT/eNbI, IO3BOHKH), IPyIHas KJI€TKa (II03BOHKH, pebpa, rpyauHa),
IOSIC BEPXHUX KOHEYHOCTEH ¥ BEpXHHE KOHEUHOCTH (JIonarka, KIIo4uIla, ieyeBas, JOKTeBas U
ny4eBas KOCTH, 3aIICThbe, MSCTh, MaJbIbl), MOSC HHKHUX KOHEYHOCTEH W HH)KHHE KOHEYHOCTH
(TasoBas, OenpenHasi, Gonblnas W Manas OeploBbIe KOCTH, KOJIEHHAs Hallleuka, NPEAINIIocHa ¢
OATOYHOM KOCTBIO, IUNOCHA, manblpl). Koctu: cocraB (opraHuyecKkue U HeOpraHHYecKHe
KOMIIOHEHTBI), CTpoeHHe (Kpyriible ¥ IUTocKue, TpyOuarble W ry6uarbie), pOCT M THIIBI
coeMHEHHH (HEMOABUKHBIE - OB, ITOJIYIIOABHIKHBIE H [IO(BHIKHEIE - CYCTaBhl) KOCTEH.

CkeJleTHBIE MBI CTPOCHHE (COCAMHHTEIPHOTKAHHAt 00ONOYKa, CyXOMKHIIHA,
MBIIIIEYHBIE IYYKHA, MHOTOSAEPHbIE MBIIEYHBIE BOJIOKHA, KPOBEHOCHBIE COCYABI, HEPBHBIE
OKOHYaHWs), cBoifcTBa (BO3OYIMMOCTH M COKPaTHMOCTB), OCHOBHbBIE TpYNIBL, (YHKIHH.
MuMHYECKHE MBIIIIIBL

OO6MeH BeecTB M SHEPrHH.

O6wmeH BemecTB (MeTabou3M): IIACTHYSCKHI U 3HepreTHIecKuil oOMeH (anabomusM u
karabomu3m). Merabomm3m OenKOB, JKHMPOB, YITIEBOJOB, MHUHEDAIbHBEIX COJEH M BOIBI, €ro
3HAYCHHE.

Buramussl (Bogopacteopumsie — By, Bg, B2, C 1 xupopactsopumsle — A, D), ux pons B
obmeHe BemecTs. bonesHu oOMeHa BEILIeCTB, MHIIEP-, THIIO- ¥ aBHTAMHHO3BL, HX PO HIAKTHKA.

300J10Irus

CHcTeMAaTHKA YKUBBEIX OPraHW3MOB: UMITEPUH, HALApCTBa, IapcTBa, MOAIAapCTRa, THIIEL,
MOTHIIBI, HAJIKJIACCHL, KJIACCHI, OTPS/IB], CEMEHCTBA, POJIBL, BUMIBL.

WUmvpepus  Hexnerounsle,  mapctBo  Bupycel:  crpoenme  (puboBupychl H
Je30KCUpHOOBUPYCE, OenkoBble W MeMOpaHHBIE — O0ONOYKH), JKH3HCHHBIA  IIHKI
(B3aMMOZIEHCTBHE C KIIETKOM, NPOHMKHOBEHWE B KIETKY, OCBOOOX/IeHHE OT O00O0IOYEK,
peIIAKaIys, TPAHCKPAIIHA, TPAHCILIHAA BUPYCHBIX OenKkoB, cOopKa BUPYCHBIX YacTHIl, BBIXOX
U3 KIIETKH), 9KOJIOTHYECKOe, IPOMBIIIIEHHOE ¥ METHIIMHCKOE 3HaUYCHHE.

Wmmepus  Kierounsle. HaanapcTBo I[IpoKapHOTEL, IApCTBO JyOaKTepHH: CTpOeHHE

(kneToyHas cTeHKa, KiIeTouHas MmeMmOpaHa, KT'YTHKH, LMTOIUIa3Ma ¢ pubocomamu, sIepHBIH
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anmapar — HYKJIEOH[), NHTaHue H 0OMEH BemecTB (aBTOoTpodbl: GOTO- M XEMOCHHTETHKH,
reTepoTpodbl — CanpoUTHl ¥ IApasuThl), KU3HEHHBIE UKL (IpocToe GMHApHOE JCNEHHE,
CropooOpa3oBaHHe),  JKOJIOTHYECKOE  (TPOAYNEHTHI,  KOHCYMEHTHI M  PEIylEHTEI),
[IPOMBIILIEHHOE (MOJIOYHOKHUCTbIE GaKTepHn).

HaxuapcrBo  Oykapuorsl, naperBo  JKHBOTHBIE,  MoAuapcrso  OIHOKJIETOYHbIE
(Ilpocreiinne) HKUBOTHBIE: TPOHCXOXKACHHE, CHCTEMATHKA, CTPOGHHE, OOMEH BEIIECTB,
KU3HCHHBIC IHKIIBL, 3BOJIOIMOHHOE, OJKOJIOTHYECKOE, IPOMBIIUICHHOE W MEIMIMHCKOE
3HAYCHHE.

Tun CapxonosoxryTukossie: obmas xapakrepuctuka. Kiace CapKkoIoBble: TOKIACCH
Koprenoxxu, Jlygesuxu u Commeunnxu. CapKoioBble — apasuThl YeoBeka (TH3eHTepHiHAS
ameba).

Knacc Kryrukoeeie (Krytuxomocupr): moaxinaccsl JKMBOTHBIE W PacTHTENbHBIE
KTYTHKOHOCIEL. JKI'yTHKOBBIE — ITapa3uThl 4eI0BeKa (JIAMOITHs).

Tun Pecuuuneie (Mudysopun): obmast xapaktepucruka. WH(Y30pum — mapasuThl
qenoseka (banantuauit).

Tun Crooposuku: ofmas xapaktepuctika. CHOPOBHKM — HapasWThl 4YelOBEKa
(MaysIpHITHBIH MIa3MOJIUMA, KOKITHIIHH).

[loxnapctBo MHOroK/IeTOYHBIE )KHBOTHBIC: IPOUCXOXKACHHE, CHCTEMATHKa, CTPOCHHE,
0OMEH BEIIECTB, KH3HECHHBIC HUKIBL, 3BOIMIONHOHHOE, SKOJOIHYECKOE, IPOMBIILICHHOE H
MEJIMLIMHCKOE 3HAYEHHE.

Tun Kumeynononoctrele: obmas xapakrepuctuka. Knaccer ['mppowamsie (ruzpa),
Cuudounusie (Meny3st) u Kopantossie nonums! (aKTHHAS, KOPALIHI).

Tun Ilmockue yepBu: obmas xapakTepucTuka. Kiacc PecHuunble depsu (IUtaHapHs).

Knacc Cocampmmku. CocanbIqUKd — HapasdThl 4YeloBeKa (IEYEHOYHBIA COCAIBIIHK).

Knacc Jlearounsie yepBu. JIeHTOUHBIE YepPBU — Mapa3uThl YelioBeKa (IIMPOKHUIA JIEHTEI,

Obrumii 1 CBUHOH IIEITHH, 5XUHOKOKK).

Tun Kpyribie gepsu: obmas xapaxrepuctuka. Kpyrisie depBu — mapasuThl YeloBeka
(ackapuma, OCTpHIIA).

Tun Kombyateie yepsu: obmas xapakrepucruka. Kiacesl MHOTomeTHHKOBEIE (Hepena),
ManomeTuHKOBbIE (I0XIeBOH 9epBb, TPYOOUHHK), [IHABKH.

Tun Ynenucronorue: obmas XxapakTepHCTHKA.

[Toxrun XXabponsnnamue, kiace PakoobpasHsle.

ITonrun Xemuuepossle, knace [layxoo6pasnbte. [TaykooOpasHeie — mapasuTsl YeloBeKa U
HEepeHOCYMKH HH(PEKIHOHHBIX 3a00NieBaHnil (YECOTOYHBIH M TaeXHbIA Kiemu). SIIoBHTHE
naykoobpasHble (CKOPIHOHBL, NAayKH: TAPAHTYIJ U KapakypT).

IMoprun Tpaxe#nonenuaimue, knacc Hacekomsie (otpsmbr Ctpekossl, XKecTkokpsuibie,
Yemyekpouible, Ilepemonuaroxpeuisie, JIBykpsutbie, Ilomyxectkokpsuisle, Bmm, Bmoxm).
Hacexomble — napa3uTel 4elnoBeKa U IepPeHOCUHKH 3a0oseBanuit (B, 6I0XH, KIIOMEI, CIENHH,
KOMapbl, MOCKHTEI, MyXH, 0BOJa). IJOBUTEIC HaCEKOMBIE (OCHI, IT9EJIBI, IIMEJIH, MIEPIIHH ),

Tun Mommockn: obmas xapakrepucTuka. Kiaccer J[BycTBopuatele (6e33y0Oka,
IepIoBHIa, yCcTpula, MHIMA), bproxomorme (NpynoBHMK, KaTylnka, BHHOTpajgHas YJIMTKa,
cnu3eHb), I'osoBoHOrHE (OCBMHHOI, KajlbMap, KapakaTHIa). bploXoHOrme — IpoMEKyTOYHBIE
XO0351€Ba COCAlBIIUKOB.

Tun Xopnossie: obmas xapakrepuctika. [Tontun becyepennsle, kinacc JIaHIETHHKH.

Iloarun Yepennsie ([To3BoHOYHEIE).

Hanxnacc Peiber, kimace Xpsimessie peiObl (oTpsiabl AKyisl 1 CKaTh).

Knacc Kocrubie poibpl, noaknacc Jlomacrenmepsie (oTpsiaer  Kuctenepeile w
Hposxoapnmnamue), noaknacc Jlygemepeie (otpsaer OcerpooOpasubie, JlococeobpasHsie,
Cempneobpasnsle, Kaprnoobpasusle, TpeckooGpasusie, Kambanoobpasusie, OxyHeobpasHbie,
Yrpeobpasueie). AnoButslie W omnacHble pbIObI (UriIoOpoX — pbifa ¢yry, MypeHsBI, ITHpaHbH,
CKaTBbl, aKyJIbl).
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Knacc 3emnoBosnbie (Amdubumu): otpsgsl XBoctatbie (TPUTOH, cajJaMaH/Ipa),
becxsoctele (yarymka, xaba), besnorue (ueppsra). SInoBUTEIE 3eMHOBO/HBIE (JISTYIIKH, XKa0HL,
canaMaH/Ipel).

Knacc Ilpecmpikarommecs (Pentummm): otpsimel YemyiidaTsle (AMEpHIE, 3MeEH),
Yepenaxu, Kpokoauiel, MckomaeMele mpecMbIkaromuecs, SII0BUTEIC 3MeH (TalioKa, acluz,
IMUTOMOPAHUK, 3(a, koOpa, rop3a), OnacHbIe MPeCMBIKAOIIHECs (KPOKOIUIIBI, YIaBhl).

Knacc  ITtuner:  beckuieseie  (otpsagel  CtpaycooOpasueie, HammyoGpasurie,
KasyapoOpasueie, Kusuodpasneie), Kunessie (orpsmel [TurrsmHOOGpazHble, KypooGpasHele,
['yceobpasnbie, Jlarnoobpasuere, Kommubpuobpasusie, Ilomyracobpasmsie, CoBooOpasHsle,
Coxonoo6paznsie, XKypasneobpazusie, BopoOsruHO0OpasHEIE).

Kiacc MuexonuTaromme (3sepH): mozkiaccsl OmHompoxonaHsle, wim Siinexnamymme
(exmmua, yrtkoHoc), Cymuarele (KEHTypy, Kkoama ® 1p.), [lnanedtapubie (OTpsmbl
Hacexomosanusie, Pykokpeuible, I'pei3yHbl, 3aiinieobpasssie, Jlacrororme, KutooOpasHsie,
[TaproxomnsITHBEIE, HenapuokoneiTHeIe, X060oTHEIe, Xuinable, [IpuMaTsr).

Pexomenayemasi JuTepaTypa

@enepanbHbLi NepeYeHb YIEOHUKOB 110 OHONOrHM PEKOMEHI0BAHHBIX K HCIIOIb30BAHHIO
Munncrepersom [IpocBemienus.

3oos0orusn
1. Conun H. U., 3axapos B.b. buomnorus, /Ipoda, 2019.

2. [Tonomapesa U.H., Kopaunosa O.A., Kyamenko B.C./TTox pe. Ilonomapesoit U.H. Buonorus
7 xnacc. MU3parensckuii nentp BEHTAHA- I'PA®, 2014.

3. Koncrantunor B.M., babenko B.I'., Kyumenxko B.C. noz pea. Koncrantunora B.M. Yuebuux
7 xnace, Xusoraste, ®I'OC, Buonorus (Jluaus ITomomapesa U.H. u ap.) 7-e u3a., mepepad.,
n31. Bentana-I'pag, 2019,- ¢.288.

Yenoser

4. HuxumoB A. WM., bBormanoB H. A. Buonorus. Yemosexk u ero 3mopoBee. 'yMaHHTapHBIH
usnarensekuit nentp « BIIAJIOC», 2012,- ¢.271.

5. INaceunuk B.B., Kamenckuit A.A., IlIgenmos I'.T".;
non penaknueil [laceunuka B.B. Cepusi: buonorus. Jluaus xus3au. Aratomus. Uzm.:
[Tpoceemmenue, 2021 r., -¢.256.

6. Aparomunos A.I'., Mam P.JI. Buonorus. Jluneitneni xype. 9 knace, - M» Benrana - I'pad» ,
2022r,- ¢.339.

Oo6mas o0noJiorus

7. Aradonosa U. B., Cusornazos B.W. buonorus . Basossiit i yrirybinensbiii yposens. [poda,
2013.- 256 c.

8. 3axapos B. B. , Mamonros C. I'., Corun H. 1., 3axapora E. T. bronorus. O6mas 6uonorus.
Yrny6nernsni yposes. [{poda ,2018. — 349¢.

9. bopoaus I1. M., Beiconkas JI. B., Aemmmn I'. M.u ap./;ITox pea. Illymuoro B. K. ,
Iemvmuna I'. M. Buonorus B 2-x gactax ( yrnybnennsii yposers) 10-11. M3narenscTBo
«ITpoceemenue», 2012.
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10. Baryes A. C., I'ynenxosa M. A., Eneneesckuii A. I'.Buonorus. bonsmio# cripaBo4nuk s
IIKOJIFHUKOB M MOCTYNAIOIKX B By3bI- M.:Jlpoda, 2004.

11. CmocapeB A. A. buonorus ¢ obme#t reseruxoii : yueb./ A. A. Cirocapes. - 3-¢ u3j.,
crepeoTHiL. - M.: Ampsnc, 2011.

12. Canosuenko 1O. A., Monnesa A. 1O. bruonorus B cxemax u tabmunax. DKCMO - Ipece,
2018.

13.Kamenckuit A.A., Kpukcynos E.A., TTaceunnk B.B. Buonorums. O6mas 6umonorus. 10-11
knace. -M.: Ipoda, 2015,-¢.368.

14.ITaceunnx B. B., Kamenckuii A. A.. Py6nos A. M . nox penakuueii ITaceunuxa B.B.
O6mas 6monorus. 10-11 xmacc, -u3x. [Ipocsemenue, 2020, 2022.

JononHHTeILHAA JIATEPATYpAa:

1. TepemoB A.B., Ilerpocosa P.A.buonorus. buonoruueckne cucrembl u mpomecchl. 10
Knacc: y4eOHHK [ 00meoOpa3oBaTeNbHBIX yUpexaeHuH (TpoGHuIbHEI ypoBeHs), -M.000
«["U1L BJIAIOC», 2019 .

2.TepemoB A.B., IlerpocoBa P.A.. buonorus. buonorngeckue cumcteMbl u mponeccel. 11
KJjace: yueOHHMK Ui 06meoOpa3oBaTebHBIX yUpekaeHui (mpoduIeHEl ypoBeHs), - M.OOO
«'UII BJIAZOC», 2020r.

3.0BIIAA BUOJIOIUA (nmox pea. A.O.PyBumckoro). Yuebmux mis 10-11 ximaccoB ¢
yriayOneHHbM H3ydennem onosorun. M. [Ipocsemenue.

4 BUOJIOTUs. YEJIOBEK (mom pen. A.C.baryea). VYueGHuk Jis 9  xiacca
obmeobpazoBareabHBIX yueOHEIX 3aBeaeHu#. M. [IpocBemenwue.

5.BUOJIOI'UA. JKUBOTHBIE (moa pea. B.K. IlIymuoro u ap.). Yuebnoe nocobue mis 7-8
KJ1accoB o01eobpasoBaTebHbEIX yupexaeHuid. M. IIpocsemenue. 2000.

6.300JI0T'MA. BECITIO3BOHOYHBIE (aBt. B.P.donsauk, M.A.Ko3noB). MuoroyposHesbli
yueOHUK 11 7 Kj1acca cpe/iHel mKoJibl, ruMHasuid u manees. CI16. Crenr. JIur.

7.300JI0TUS. TIO3BOHOYHBIE (aBt. B.P.Jlombamkx, M.A.Ko3moB). MHOroypoBHEBEIl
yuebHuK s 8 Kiiacca cpefHei Kok, rumaasuil 1 unees, CI16. Cren, JTut.

8. Teitnop M., I'pun H., Crayr V. buonorus. B 3 1. M.: Mup, 2012.

9.Kamanosa I'.C., Masspkuna, T.B.Boporuna I".A.// EI'D 2014. Buonorus. Tunoskie TeCTOBEIE
sajganud. // M.: Dx3amen, 2014.

10.baryeB A. C., I'yvnenxkoBa M. A., EneneeBckuit A. I".buonorus. bonsinoit cnipaBouHUK ais
IIKOJIEHUKOB M IIOCTYIAIMHX B BY3bl- M.:Jlpoda, 2004.

11.Cmocape A. A. buosnorus ¢ obmei reneruxoii : yued./ A. A. CmocapeB. - 3-¢ u3.,
crepeotunt. M.: Anesue, 2011.

12.Canosuenko [O. A., Monnesa A. 0. buonorus B cxemax u tabmuumax. OKCMO - Ilpecc,
2018.

Iudgpornie o6pa3oBaTe/IbHbIE pecypehl 10 OHOJIOTHH

1. http://bio.clow.ru/ 6uosiorust s MKOIBHUKOB
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2. https://foxford.ru/catalog/courses/biologiya onnaiin-mkomna ®okchops
buonorus

3. https://infourok.ru/videouroki/biologija Buaeo ypoxu ot OO0 «Mudoypox»
buonorus

4. https://www.yaklass.ru/p/biologia 1idpoBoit 06pa3oBarenbHbIi pecypc

«Sxnace» (Teopus+ipakTHka)

CTpykTypa 3K3aMeHANHOHHBIX OHJIETOB H KPUTEPHH OLIEHKH
OTBETOB Ha BOMPOCHI

busersl a1 ycrHoii GopMBI BCTYNHTEIBLHOI0 HMCHBITAHHA comepxar mo 4 Bompoca: 2 110
obmeit 6uonoruu, 1 mo aHatoMuu ¥ (U3MOIOTHH H 1 MO OHONOTMH JKUBOTHHIX, OakTepHil H
BUApycoB. OTBET Ha KaxIblii BOIPOC OLIEHHBAETCS MaKCHMAJIBHOH BeNMYMHOH 25 Oamnos. 3a
Kaxayro omubKy B OTBETE OLIEHKA CHIXaercs Ha 1-5 GamioB B 3aBUCHMOCTH OT 3HAYMMOCTH
OIIHOKH. KpOMe TOr0, OLICHHBACTCA MOJHOTA OTBETA — OIICHKa CHHXKAeTcs 3a OTCYTCTBHE
obs3aTenbHOM HHpOpPMAHK MO BOIpOCY ¢ y4éToM 00bEMA H 3HAYHMOCTH OTCYTCTBYIOIIEH
uHpopMaIu (OTCYTCTBHE OTBETA HJIM OTBET HE Ha BOIPOC OLleHHBaeTcs BenuurHO# 0 6aiuios).
[Tocne oleHkH OTBETOB Ha KX/l BOMPOC NMPOU3BOAUTCA CYMMHpPOBaHUE OAIIIOB 1O KAXKIIOMY
BOIIPOCY € MOJTy9eHHEM HTOTOBOH OIEHKH Mcxos u3 MakcuManbHo#i 100 6amnos.

[Ipumeps! GUNETOB MPOILLIBIX JIET:
B-905

1.T"EH U EI"O POJIb B BMOCHUHTES3E

2. ABUOTUYECKHUE SKOJIOTMYECKUE ®AKTOPHI
3. OPT'AHbBI CJIVXA U PABHOBECHA

4. KJIACC KOCTHBIE PbIbbI

b-906

1. MUTOXOHIPUU

2. JTOKA3ATEJIbCTBA DBOJIIOLIA

3. KPOBbD, JIUM®A, TKAHEBA JXUJIKOCTDb
4. TUITI MOJIUTIOCKHA

IIpu npoBexeHHH TUCTAHIHOHHOI0 3K3aMeHa CTPYKTYpa TECTOBBIX 3alaHHH COCTOMT H3 TpeX
gacteil. Yacte 1: comepxut 10 3amanuif, UMEIOMUX MHOXKeCTBeHHBIH BEIOGOp (1m0 2 Gamia 3a
BOIpoOC), 4acTh 2-10 3amaHuii Ha NpPaBAIBHYIO IOCJIE0BATEIBLHOCTh MPOIECCOB HIIH COOBITHH
(mmo 5 GannoB 3a NpaBHIBHBIA OTBET) U 9acTh 3 -103amanuii Ha cooTBeTCTBHE ( 10 3 Gamia 3a
TIpaBUIBHEIHM 0TBET) . Beero makcumansnas cymma -100 6amtos.

[TIPUMEPEI TECTOB ITPOIIJIBIX JIET:

1. # Bribepute U3 crucKa NpaBUIIbHbBIE OTBETHL.

Kakue ¢yHKIHH B KJIETKE BBITONHAET AAPO:

1) Sensercs mectoM JIOKaAITHU3aHK XpOMOCOM;

2) ObecrnieunBaeT MaTpHYHEIE IIPOLIECCEHI B KIIETKE,

3) OGecrnieunBaeT OKUCIICHHE OPraHUYECKUE BEIECTBA JIO HEOPraHHIECKUX;
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4)obecneyrBaeT MOCTYIICHUE BEIIECTB B KIIETKY;
5)y4acTByeT B MOATOTOBUTEILHOM 3Tale 3HeproooMena;
Otser:1,2

2. #VcTaHOBHTE NPABUIBHYIO II0C/IEN0BATEILHOCTD IIPOIIECCOB (POTOCHHTESA.
1) poronus Bogel 1 o6pazoBaHUE KUCIIOPOJA;

2) IMornomenne KBAaHTOB CBeTa 3JIEKTPOHAMH XJIOpO(HILIa.

3) @uxcanus yriIekucIoro rasa.

4) TIpeobpazoBanue coMHEYHOH sHEpruy B SHepru0 ATO.

5) Ucnons3zoBanue sHeprud AT® amst cuHTE3a MIIOKO3BL.

Ortget: 24135.

3. # YcraHoBHUTE COOTBETCTBHE MEJK/IY IIPOLECCAMHE, IPOUCXOASIIMMI BO BPEMs JEJICHUS KIETKH
i crioco0amu ee JeNeHus. K KaKIoH MMO3UITHH, TaHHOW B IepBoM cToJib1e, mogdepure
COOTBETCTBYIOLIYIO ITO3HIIMIO W3 BTOPOTo ¢TOJIOIa-

CIIOCOBb I[TPOLECC
1- MuTO3; a) IPOMCXOJUT PACXOXKIEHHE CECTPHHCKHX XPOMAaTHII;
00pa3yroTCs UIIONIHBIE IOYEPHHAE KIETKH, HICHTHYHEIC

2- MENO3, PEAYKIIHOHHOE [AEIEHHE; o
s PEAYKLL A > | MATEpHHCKOH;

9« MeHo3; BRBAIMOHHOE JSIGHNE 6) POMCXOAUT PACXOIKAEHHE CECTPHHCKUX XPOMATHIL;

00pa3yroTcs ralionIHEIE IOYepHHUE KIETKH;

B) IPOMCXOIUT PacX0iKIEHHE TOMOJIOTHYHBIX XPOMOCOM,
00pa3yroTCs TalUIONTHbIE TOYEPHHUE KIIETKH.

Ortset: A-1; B-3; B-2.

[Ipencenarens mpeaMeTHOR KOMHCCHH 110 OHOIOTHH,
3aBeayiomas Kadenpoi MeTMIMHCKO OHONMOTHH i
TEHEeTHKHA

JIOIEHT, K.0.H. M.A. Kop:xenesckas

COI'TTACOBAHO:

[Tpopexrop no yuebuoii pabore,

npodeccop. I.M.H. AM. fApemenko




dbenepanbHOe rocyapcTBeHHOE O10DKETHOE 00pasoBaTeTbHOe
y4peK/IeHHE BBICIIEro 00pa3oBaHus
(IEPBBIA CAHKT-IETEPBYPI'CKHI I'OCYJIAPCTBEHHBIN ME/{ANAICKAN
YHUBEPCHUTET HNMEHHU AKAJTEMHWKA W.IL. ITABJIOBA»
MUHUCTEPCTBA 3/IPABOOXPAHEHHS POCCHIICKOM ®EJTEPAIIANA
(OI'BOY BO IICII6IMY um. WLIL ITaBnoBa Munsapasa Poccun)

mjﬁr BEPHIAIO
wpve;:q:fgp @FEOY BO IICIIGIMY

i, Kﬁﬂf ﬁalmosa Munszapasa Poceun

Barueuko C.®D.

2025 roxna

o 338 o
Kpurepuii OlleHKH YCTHOrO OTBETa 110 GHosTorHH Ha BCTYNHUTE/ILHOM HCNBLITAHUH B
INCIBIMY um. U.ILIIaBaoBa Munsapasa Pocenn 2026 r.

DK3aMeHAITMOHHEIH OWIeT Uil YCTHOrO 3K3aMeHa 10 OHWOJOoruM BKIIO4aeT 4
BOIIPOCA TEOPETHYECKOTO XapakTepa: 2 BOIpoca 1o obmiel ononoruu, 1 Bompoc 1o
agaroMud, 1 Bompoc 1o 3oosoruu. OTBET Ha KaXIBIH BOIIPOC OLIEHUBACTCSA B
uHTepBane oT 25 10 0 Gamios. [Ipy BeICTaBIEHUH OIIEHOK 3a paboTy B LeIoM, Oalibl
cyMmupyroTes. MakcumanpHas oneHka — 100 6asios.

25 GamioB: OTBeT Ha | BONPOC IONHBIM, JIOTMYECKH BBICTPOSHHBIH,
apryMEHTUPOBAHHBINA, I10Ka3aHO TIIy0OKoe 3HaHWE W TIOHHMaHHE HE TOJBKO
OUMOJIOTHYECKHX TMOHATHI ¥ TEOPUH, HO U BHYTPHUIIPEJMETHBIX W MEXKIIPEIMETHBIX
CBA3eH; MHTErPaTUBHBIN MMOAXO] K OOBSICHEHHIO sBIeHHH. OTCYTCTBYIOT HEOYETHI
B M3IOXKEHMH MaTepuana @ B odopmieHnn pabotsl. CobmroneHsl TpeOoBaHUs
equHOro opdorpahudeckoro pexuMma.

24 Gamma: OTBET IONHBIN, JIOTHYECKH BBICTPOEHHBIH, apryMeHTHPOBaHHEIMH,
II0Ka3aHO IIyOOKOe 3HaHWe ¥ [MOHMMaHHEe He TOJNBKO OMONOrMYECKHMX IOHSATHH U
TeOpHH, HO M BHYTPUIPEIMETHBIX M MEXIPEIMETHBIX CBA3eH; MHTerpaTUBHbIA
NoaXon K oOBscHeHwro sBiaeHuit. [IpucyTcTByeT Majo3Ha4MMOe 3aMedyaHue K
M3JIO)KEHUIO MaTepraa.

23 Gamwia: OTBET IIOJIHBIA, JIOTHYECKH BBICTPOSHHBINA, apryMeHTHPOBAaHHBIN,
NI0Ka3aHoO IIy6oKoe 3HaHWEe W MOHMMaHWe He TOJBKO OHOJIOrMYECKHX IOHATHH U
TEOpU#, HO W BHYTPHIIPEIMETHBIX M MEKIIPEIMETHBIX CBsA3eH; MHTErpaTHBHBIH
MOAXON K OOBSCHEHHIO sIBICHHHM. BO3MOXHO HAIWYHMe OJHOM HECYIECTBEHHOH
onm6ku. Cob:oieHs! TpeGoBaHus equHOro opporpahudecKoro pexnma.

22 6aiIa; OTBET IOJHBIH, JIOTHYECKH BEICTPOSHHEIH, apryMEeHTHPOBAHHBIM, TOKA3aHO
riry6oKoe 3HaHWe U MOHUMaHHE HEe TONBKO GHONOTMYECKHMX MOHATHM U TEOpHUi, HO U
BHYTPUIIPEIMETHBIX ¥ MEXIPEIMETHBIX CBs3€H; MHTETPAaTUBHBIA TOAXOA K
00BsicHEHHIO siBiIeHHH. BO3MOXKHO HAIIIHe 2- negouéroB. CobmroneHsl TpeOoBaHMs
euHOro opdorpapuuecKoro pexuma.




21 Ga: OTBET MOJHBIHA, JIOTHIECKH BEICTPOSHHBIH, apryMEHTUPOBAHHEIH, TTOKa3aHO
riy6oKoe 3HAHME U [IOHUMAHKe He TOJIBKO OHONOTHYECKHX TIOHSITHIA ¥ TEOPUH, HO U
BHYTPUIIPEIMETHBIX M MEKIPEIMETHBIX C CBS3€H; WHTCIPaTMBHBIA TMOAXOX K
OB BSICHEHMIO SBICHUH. BO3MOXKHO Hanmu4ue 3-X HeI0YETOB (HECyIIeCTBEHHBIX
omuooK).

20 GaioB: OTBET TIONHBIN, JIOTMYECKH BBICTPOEHHBINH, apryMeHTHPOBAHHBIH,
[0Ka3aHo yOOKOe 3HAHME M IIOHHMaHUE He TOJBKO OMONOTHYECKHX MOHATHH U
TEOpHUil, HO ¥ BHYTPHUIIPEAMETHBIX M MEXIPEIMETHBIX CBsI3€i; WHTErpaTUBHBIN
OTXO/1 K 0OBSCHEHHIO sSIBJICHUH. BO3MOXKHO HalU4Iue 4-5 nenoudros (He Ooxee 5).

19 GaioB: OTBET TOJHBIN, JOTHYECKH BBICTPOEHHEIH, apryMEHTHPOBaHHBIH,
[OKa3aHO TIIy60KOe 3HAHME W MOHUMAHHE OGMONOrMYEeCKUX MOHATHH ¥ teopuii. He
pOC/IeXUBAETCS 3HAHME BHYTDHIPEIMETHBIX cBsized. B03MOXHO HapylIECHHe
NOTHKM [IOCTPOCHHS OTBETA, HAINIHE HECKOJIBKHIX HECYIIECTBEHHBIX HEIOUETOB.

18 6ayIoB: OTBET IOJHBIH, apryMeHTHpOoBaHHbIA. Ilokasano 3HaHUE U IIOHUMaHKE
GUOIOrHIECKHX MOHATHH U Teopuil. Bo3MOXHO HaApylIeHWEe JIOTHMKH ITOCTPOCHHA
OTBEeTa, HAJIWYHE HECKONBKAX HECYIIECTBEHHBIX HEIOYETOB HIH oummbox B
OHOJIOrMYeCKUX TepMHUHAX.

17 6a/mioB: OTBET [TOTHbIA, HO HEJIOCTATOYHO apryMEHTHPOBAHHEIH, C HApyIIEHUEM
noruxu. IIOKa3aHO 3HAHHE OMOJIOrMYECKMX IIOHSTHH M Teopuid. BO3MOXKHO
ganuaue 5-6 HeCcylleCTBEHHBIX OLIHOOK.

16 GamwioB: OTBET MOJNHBIM, HO HEJOCTATOYHO AapryMEHTHPOBAHHbBIM, C
HapylleHreM JIorukd. ITokasaHo 3HaHHE W IOHMMaHHE OUOJOrMYECKHX TTOHATHH,
TeOpHil, He MPOCIEKUBAIOTCS BHYTPUIIPEIMETHBIC CBA3H. Bo3mo)xHO HanIM4ue
HECKOIBKIX Hen04eToB. Bo3MoxkHO Hamwuwe | GHOIOrHYecKOH OLIMOKH, €CIIH B
OTBETaX Ha JIpyrHe BOIPOCHI IPOCIEKMBACTCS BIIAJICHUE COOTBETCTBYIOIIHMHU
YMEHUSIMHU.

15 -14 GamioB: OTBET HENOCTATOYHO ITOMHBIA (HE NpHBEIEHBI BCE IOJIOXKEHH
o0mmel XapaKTepUCTUKH THIIA, Kiacca )XUBOTHBIX, HE H3JIOXKEHBI BCE dyHKIHH
CHCTEME! OPraHOB, HET BCEX MOJIOXKEHWH KaKoH-Tub0 Teopuu H T.A.). Bo3mMoxHO
HaJTHYHe HECKOJIBKUX CYIIeCTBeHHBIX (1-2) OmmOOK MIIM HECKONBKUX HENOYETOB
(1o He Gomnee 10).

13-12 6aiioB: OTBET HEAOCTATOYHO TIOJHBIM (HE IPHUBEACHLI BCE MOJIOMKEHHS
obImelf XapakTepUCTHKH TUIA, KJIacca KHBOTHBIX, HE W3JIOXKEHBI BCe (YHKIMH
CHCTeMBI OpPTaHOB, HET BCEX IOJOXKEHHH Kakoi-mubo TeopuH U T.n.). BosmoxHO
HalA4YKe HECKOIBKHX CyMEeCTBEHHBIX (2-3) omubok uin dosee 2-X HeJ[OUETOB .

11-10 GayuioB: 3afaHKe BBIMOJIHEHO MEHEe 4YeM Ha TOJIOBHHY, IIPH 3TOM JaHbI
OCHOBHBIE TIOHSTHS ¥ ompe/enenus. JomycTuMo HapylleHue norukd orsera. He
TIPUBEACHBI BCE MONIOKEHMS KaKOUH-Tib0 TeOprH, obmrast XxapakTepUCTHKa TUIIA WU
KIACCA JKMBOTHBIX M3JIOKEHA He TONHOCTBIO, JAOINYIUEHBl CyIIeCTBeHHbE 3-4
OLIUOKH.

9-8 Ga/UIOB: 3aaHHUE BBIIIOJHEHO MEHEe 4YeM Ha IIOJIOBHHY, HO NPH 3TOM JaHbI
OCHOBHBIE TIOHNTHs M onpeneneHys. JlomylleHO HapylIeHHE JIOTMKM OTBeTa.




JlonyIIeHs! cylecTBeHHble 3-4 onmbku u Oonee 2 HeJI0UEeTOB.

7-6 GaJI0B: OTBET COAEPKHUT TOJIBKO HEKOTOpPBIE CBEIEHHS II0 BOMPOCY ounera,
NOTyIIeHbl 4 CyIIeCTBEHHbIE OHOIOTHYEcKUe oIMOKH, JaHa HeBepHas TPAKTOBKA
OHMOIOTHYECKIX TTOHSTHIA.

5- 4 Gayia: OTBET CONEPXKHT TOJBKO HEKOTOpPbIC, HE CBA3AHHBIC MEMIY co0oi,
CBeJeHHs 10 BOmpocy Owmiera, IONYIIEHBl CYNIECTBEHHBIC OHOJIOTHYECKHE
OIIMOKH, [aHA HeBepHAs TPaKTOBKa OMOJIOTHYECKHX [MOHATHH.

3-2 Ganya; OTBET COJEPXKHUT OTPHIBOYHBIE CBEIEGHMA IO BOIPOCY Ounera, He
npuBesieHsl TpeOyeMble ONpe/iesleHys, JaHa HeBepHas TPakTOBKa OHOJIOTUYECKHX
OHATHIL, OTyIIeHb rpyOble Gronoriyeckue OUMOKK. B BOMpPOCe 110 TeHETUKE HE
IPUBEJIEHB CXEMBI CKpelIMBAHWI, HEBEPHO HANHMCAHBI I'HOTHIIBI pojuTenel u
[IOTOMCTBa, F'AMETHI ¥ T.JI.

1 6arT: OTBET He COOTBETCTBYET BOMPOCY U3 OueTa.

0 6aJUIoB: K OTBETY I1a BOIIPOC a0MTYPHEHT HE NPUCTYIIAL.

IIpencenatens IpeIMETHON KOMHCCHH 10 OHOIOTHH,
3aBejIyrolnas Kapenpou MeIALMHCKOMN

OMOJIOTAY ¥ TEeHETUKH
JIOLIEHT, K.0.H.

YV 4
c,é[[f/é?f | M.A. KopskeBeBcKast

COTJIACOBAHO: ey
TTpopexTop 1o yueGHO# paboTe, mpodecgop, A.M.H.
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