denepanbHOE TOCYAAPCTBEHHOE Gro/uKeTHOE 00pasoBaTeIbHOE
yupeskjieHne BEICITero 00pasoBaHus

JIEPBBIN CAHKT-IIETEPBYPTCKHII TOCYJAPCTBEHHBIN METHIHCKUMH

VHUBEPCHUTET UMEHHM AKATEMHKA H.IL IABJIOBA»
MHAHUCTEPCTBA 3IPABOOXPAHEHHUS POCCHHUCKOH GEIEPAIIMA
(®T'BOY BO IICII6IMY nm. WLIT. TTasosa Muns/pasa Poccun)
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I[IporpaMmma BeTyNHTEIbHBIX Hen BiEi pRiEndMe IHIHHCKOH HHpOpMaTHKe

HA BCTYNHTEJbHBIX 3K3aMeHaX IS NOCTyNanx
g ®T'BOY BO IICHG6IMY um. WLIL. Ilasiaosa Munsipasa Poccun

B 2026 roay moc/ie NOJiy4eHns cpeHero npogeccuonaIbLHOro oOpaszoBaHudA

JIeMEeHThI COACP/KAHNS BCTYNHTENbHbIX HCILITAHUH

1. Hugposas spamomnocme
1.1. [IpUHIMIB TTOCTPOEHHST KOMIBIOTEPHBIX ceTeil. CeTeBblie MPOTOKOIIBL. Cets

1.2.

1.3

2.2

2.3.

2.4.

Uurepner. Appecauus B cetd HMHTepHeT. [IpoTokonsl cTeKa TCP/IP. Cucrema
noMeHHBIX UMeH. Pa3menenue IP-cetn Ha MOACETH ¢ IIOMOIIBIO MaCOK MOJICETEMN.

daiinopas cucrema. [lowck B daiinosoii cucteme. [1abnonb! As ONKMCAHKS TPYTI
(haitnos.

CkopocTh mepefayd HWHGOPMAlMH. 3aBHCHMOCTh BpeMEHH Iiepejiadn  OT
HHGOPMAHOHHOTO 00beMa JJaHHbIX U XapaKTepUCTHK KaHaja CBs3H.

Teopemuueckue OCHO8bl UHDOPMAMUKU
2.1.

CucTeMbl cypcileHHs. 1l03WIMOHHBIE CHCTEMBI cuHcieHus. CpaBHEeHHE HHCET,
3QIMMCAHHLIX B JBOWYHON, BOCBMEPMYHONW M INECTHAALATEPHYHOH CHCTEMaX
cuMcienusa. ApupMeTryecKue oneparyy B IO3ULHOHHBIX CHCTEMAX CHUCIICHHA.
JMCKpeTHOe IIpecTaBlIeHHe TeKCTOBOM, IpadIecKo, 3BYKOBOU HMH(pOpMAIIHH 1
pafeorHbopmany.  EMUHHUIBI  H3MEpeHus  KOJWYecTBa uHpOpMaITHH.
Hudbopmaiiis U BepOATHOCTD.

BhICKa3pIBaHHsA, JOTHYECKHe Omepaluy. lIIpuMephl 3aKOHOB anreOpbl JIOTHKH.
Jlorugeckue QYHKIIUH.

Mozend ¥ MozenupoBanue. I 'padudeckoe NpeAcTaBleHHe JaHHBIX (CXEMBI,
Tab MBI, TpadUKu).

2.5. T'pader. OcHoBHBIE TOHTHS. Bus rpagos. Onucanue rpadoB ¢ NOMOIIBIO MATPHI]

CMEXHOCTH, BECOBBIX MaTPHII, CIECKOB CMEKHOCTH. AHaNIM3 rpadoB, OCTPOSHHUE
OIITUMAIIBHOTO IIYTH.

2.6. JlepeBbsi. Ilpeacrasnenwe apupMeTHHeCKHX BbIp&KEHHH B BHAE Jepesa.

Hcnonssopanne rpadob H IePEBbEB MMPH OIMHCAHHH O0HEKTOR.



3. Anzopummbi u npocPAMMUPOSAHUE

3.1. SI3pIKA NpPOrpaMMHPOBAHHUA. Tunmsl HaHHBIX: IEOYHCIEHHBIC, BEIIECTBEHHBIC.
Jlormdeckue nepeMeHHble. CAMBOJIbHBIC ¥ CTPOKOBBIE MEPEMCHHEIE. O6paboTka
CHMBOJIBHBIX CTPOK.

3.2. OcHOBHEIE YIPaBIAIOIIME CTPYKTYPBI 53bIKA MPOTPaMMHPOBAHHA. BetBnenms.
Crnoxwusle yernosus. [[ukinbl ¢ yenosueM. IIpoBepka yCI0BHA BBIIIOTHEHHA HAKIIA 10
Hauasa BHIIOJTHEHHUS Tella [HK/Ia U [0CTIe BBIITOJHEHUS Tela IIUKIA: IIOCTYCIIOBHE U
npeaycnopue uukia. L{ukibl 1O mepemMeHHOH. IloamporpamMmel (mporute Ry pEI,
(QYHKITHH).

4. Hnpopmayuonnvie mexnono2uu

4.1. AHanu3 IaHHBIX C TIOMOIIBIO 2JIEKTPOHHBIX TabnH1l. Berducnenne CyMMbl, CpeTHETO
apuhMeTHIeCKOro,  HaHOOJBILIETO (HauMeHBIIIero)  3HA4YeHWs  [Hala3oHa.
ITocTpoenne cCTON0YATHIX, JIMHCAYATBIX M KPYTOBBIX IHArpaM. [locTpoenue
rpaduKoB QYHKIIHH.

4.2. Tabnuuusle (pensuuoHHbE) 6asbl JAHHBIX. MHOTOTaOMHYHBIE Oa3bl JTaHHBIX.
Opranu3zauus 6a3 1aHHbIX.

4.3. TexcroBslii poreccop. CpencTsa Ioucka U aBTo-3aMeHbl. CpesicTsa CO3LaHusl 1
pelaKTHPOBaHUs MaTeMaTHYeckKux TeKcToB. CHOCKH, OrIJaBieHHe. [IpaBuia
[ATHPOBAHHA UCTOUHHKOB 1 ohopMiIeHHs GHOTHOrpaprIecKuX CChITOK.

4.4. Menumarckue HHQOPMALMOHHbBIE CHCTEMBI, KTacCHrKaiys.

4.5. ABTOMaTH3UpOBaHHOE pabodee MECTO MEUIIMHCKOrO CIIEIHATACTA.

KpuTepus OMEHKH H Npolieaypa NpoBeleHHs BCTYNUTEIbHbIX HCMbLITAHUH

Ha BCTYyNUTeIBHOM MHCHMEHHOM HCIBITAHMM 10 HHQOPMATHKE abUTYypHUEHTAM,
nocrynarompm B ®I'BOY BO TICIIGIMY um. WIT. Ilasnosa Munsapasa Poccun,
Mpe0CTABIAETCS BOSMOKHOCTL IIPOHTH OYHOE TECTHPOBAHME, PE3YJIbTaTbl KOTOPOTO
onenuBarorcs B 100 6ammos.

BuieT cofepkuT 15 3a1anuii U3 KOTOPBIX JIECATh 3a1aHUA HMEI0T 0a30BbIA YPOBEHD
¥ 5 3ajaHMii — NPOABHHYTHIA ypoBeHb. Ha kaxioe 3anaHue npeanaractes BeIOOD U3 4
OTBETOB, OZIWH M3 KOTOPBIX NPABWILHBINA. 32 NPaBUIBHEIN OTBET 3afaHue 6a30BOT0 YPOBHI
maeTcs 5 GajIoB, 3a IPABHIIBHEIA OTBET Ha 3aJaHUe IPOABUHYTOro ypoBHs — 10 Gamos.

Ha pemenue Beex 3amanuil otBomutca 90 munyT. OrpaHd4eHHH MO BPEMEHH Ha
BBITIOJTHEHHE OJIHOTO 3a/[aHUs HET.

MuHUMAaNbEHOEe HEeoOXOOMMOe KOJHYEeCTBO Oaynos Ui YCHCIIHOIO IPOXOXKICHHI
tecta — 40.

3aBe/yromuii kadeapoil GU3NKH, MaTeMAaTUKK U HH()OPMATHEH

K.(.-M.H., JOLIEHT // / . A.B. Tunixos
L

COT'JIACOBAHO: A7

/

ITpopexrop no yueOHoii paboTe, /
I.M.H., TTpodeccop (/ A.W. SIpeMeHKO
7



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.

é f(,ﬂ A . SIpemerKo



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
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OBIIAST BHOJIOT S

OCHOBLI IUTOJIOTHH.

Buomorus - Hayka o JxuBoif mpupome. Bxmax Guonoruu B (HOPMHUPOBARHHE COBPEMEHHOH
Hay4HOM KapTHHBI MHpa ¥ 00MIedl KyIbTyphl THYHOCTH. 3Ha4YeHHe OMONOrHIECKOH HAayKd UL
CeTBCKOTO X03SHCTBA, IIPOMBIIIIEHHOCTH, MEIHIIHHEL, OXPaHBI NPHPOIbL. MeTo/1b1 OHOJIOTHH.
YpoBHM OpraHu3alyi )KHBOIO; MOJNEKYJIAPHBIH, KI€TOUHbIH, OPraHu3MEHHbIN, TOMYIIIIHOHHO-
BHJIOBO, 3KOCHCTEMHBIH, 6uocdeprbii. CBOMCTBA JKUBBIX CHCTEM: OCOOEHHOCTH XHMMHYECKOTO
cocTaBa, OOMEH BeIECTB W JHEPrdd, OTKPBITOCTb, POCT, CaMOBOCIPOH3BE/ICHHUE,
HACHEACTBEHHOCTh H HM3MEHYHMBOCTH, pa3fApaKUMOCTh, CaMOPETYILILNHSA, HX INpOSBICHHE Y
JKHBOTHBIX, pacTeHui, rpuboB 1 6axTepuit

KJiieTouHas TeOpHs: HCTOPHsI A COBPEMEHHOE COCTOSIHUE.

XuMHUecKHU# COCTaB KIETKH: XHUMHUYECKHE »JJIeMeHTHl (yrnepoj, BOJOpPOX, asoT,
kucnopon, ¢pocdop, cepa) HeopraHUIECKHE B OPraHHYECKUE BEIIECTBA.

Heopranuueckie MOJIEKYIEI B KiIeTke (OHOreHHbBIE XMMHUUYECKHE 3JIEMEHTEI: YIJIEPOL,
BOJIOPO/I, a30T, kucIopo, hocdop, cepa; 1a, KHCIOPOJ, YITIEKHCIIBIH ra3, aMMHaK; HOHBI KallHs,
HaTpHs1, KaubLys, XJI0pa, hocopHOt # YyTONBHOM KHCIOT), HX QYHKIHH.

Jlununel (IPOCTHIE — JKUPBI M BOCKH, CIOXHBIE — (OCHOTUIHABI U TIHKOJIMITH/ILL
XOJIECTEPHH M CTEPOMIHEIE TOPMOHBI, JKMPOPACTBOPHMEIE BUTAMMHEI): CTPOEHHE H OCHOBHELIE
Guonornueckue GyHKUUK (CTPYKTYpHAs, SHEPreTUIECKas, PeryIaTopHas, 3aracaomasn).

VYrneponsl (MOHOCaxapuuel: pubo3a, Je30KcHpuOO03a, IOK03a, (PpyKTo3a, rajlakrosa,
JAcaxapHuIbl: MaJbT03a, caxaposa, JIaKT03a; IIONUCaXapu/Ibl: aMUII03a, aMUJIOTIEKTHH, ITIMKOTEeH,
[E/UT0I03d, XHTHH): CTPOEHME ¥ OCHOBHBEIE Owuosormdeckne QyHKIHM (3HEpreTudeckas,
3alMTHAS, 3aMacaonas).

Besiky: cTpoeHre (aMUHOKHUCIIOTEI, IENTHHAS CBS3b), YPOBHH OpraHM3alyH (1epBUYHAs,
BTOpPWYHAsA, TPETHYHAS M YETBEPTUYHAA CTPYKTYPH) M OCHOBHEIE Ouoiormdeckue QyKiuu
(katanmuyeckas, TPAHCIOPTHas, pEUENTOpHAas, CTPYKTypHas, perylaropHas, 3alluTHas,
3anacanonasn).

PepMEHTDI, X POJIb B KIIETKE.




Hyxnennosele kucnotsl (JJHK u PHK): crpoenme (I€30KCHPHOOHYKIEOTHIEI H
puboHyKITeOTHIEl, (hochonuadupHas CBs3b, MEKMONCKYIIPHBIC M BHYTPHMOJNEKYJISAPHBIC
BOZOPOMHEIC CBA3H), CHHTe3 (PeIUIMKAlus H TPAHCKPHIMA) ¥ Ouonormueckue QyHKIHA
(xpanenme remermueckoii mupopmaumu; ydactue u-PHK, p-PHK u 1-PHK B GHocmHTese
0enkoB).

HDOK&DHOTH‘IECKHG H 3VKApPUOTUYECKHE KIECTKH. CpaBHHTeJTbHB]ﬁ aHallu3 CTPOEHHA
(II0BEpXHOCTHBIN aNapar, UTOIIA3Ma, TeHETHIECKHH MaTepHal) | CrIoCOOb! ASICHU.

IIoBepXHOCTHEII anmapar KIETKH: CTpoeHHe (ITa3MaTHyecKas MeMOpana, IIMKOKaIuKC)
¥ OCHOBHBIE (QyHKIMH (M30JMPYIOIIasi, TPAHCIIOPTHASL, PEIENTOPHAS, KOHTAKTHAS).

OpraHowIbl JIBHOKEHHS: JIOKHOHOXKKH (TICEBIOIOAMH), PECHUYKH, JKTYTHKH, - CTDOCHHE H
GbyHKIHH.

[[uromasMa: THAJIOIIA3Ma M OPraHOWbL DHIOMIA3MaTHyecKas Cerhb: MeMOpaHHOe
cTpoeHHe W OCHOBHble (yHKIHMH (pacrpeneneHHe O€NKOB, CHHTE3 JHIHJIOB M XOICCTEPHHA,
CHHTE3 TOJIOBEIX TOPMOHOB, 06pa30BaHuUe TIFOKO3BI IIPH PACIIEILICHHHU TIMKOTEeHa).

Kommrexe onpmkn: MeMGpaHHOe CTpOeHWE W OCHOBHBIE (DYHKIMH (pacrpesieieHHe
GemkoB, noctynuBmux u3 OIIC; cuHTe3 cHemU(HUECKHX IIOJIKCAXapHiOB, YYacTHE B
dbopMUpOBaHUH JTH30COM).

JIuzocoMmbl: cTpoeHue (MeMOpaHa, THAPOIHTHYECKIE (JEPMEHTEI) H OCHOBHBIE (DYHKIIHH
(pacImemyieHHe KJIETOYHBIX MOJNEKYN — YdYacTHe BO BHYTPHKJICTOYHOH pereHepanuy,
paCIeNIeRne BHEKIETOIHBIX MOJIEKYJI — BHYTPUKIETOYHOE IHIIEBAPEHAE MMMYHHAs 3alIHTa).

MuToxoHIpuH: cTpoeHre (Hapy)kHas MeMOpaHa, BHYTpeHHss MeMOpana ¢ BBIPOCTAMH,
MaTpukc, pmbocomsl, Kombuesas Monexyna JIHK c¢ remamm) w ocHoBHas QyHKims -
KMCIIOpOIHEIH 9Tal SHEpreTHYecKoro obMeHa: Ipomexcyrodnas cramus, wuki KpeOca,
OKHCIIHTEIbHOE (oCchOPHIHPOBAHHE,

[InacTuapl: CTpOeHWe (Hapy)XKHas ¥ BHYTPEHHAI MeMOpaHbl, CTpOMa, THJIAKOHZIEL,
pubocomsl, koibiesas Monexyna JHK c. renamu), BBl (JEHKOIUIACTHI, XPOMOINIACTHI H
XJOpoIiacTel) B (GYHKOWH: 3amacaiomas (JIeHKomacTsr), TpHBJIEKaomas (XpOMOILIACTEL),
(hOTOCUHTETHYECKAS (XTIOPOILIACTHI).

dorocunTe3 y pacreHmii ( cBeToBas M TeMHOBas (asbl: BO30YXIEHHE H MEPEHOC
3NEKTPOHOB, (JOTONM3 BOIBI M €r0 3HAYCHHE, CO3JaHWE TPaZMeHTa MPOTOHOB M cuHTe3 AT,
BIKJIIOUEHHE BONOPOJA M YIUIEKHCIOr0 Ta3a B CHHTE3 YTJICBOJAOB); (HaKTOPHI, BIMAONIME HA
HHTEHCHBHOCTb (DOTOCHHTE3A.

Pubocomsr: crpoenne (p-PHK wu pubocomanpable Oenku, Mamas ©u  Oonblias
cyOBemuHuIbl), Nokammsamus (ruanomiasma, MemOpansl JIIC m  snepmodt  obonoukw,
MHTOXOH/IPHH, IUTACTH/BI) U QYHKIMS — y4acTHe B CHHTe3€e OEeNIKOB.

['eHeTHyecKMH  KOJ W €ro  CBOWCTBA:  TPHIJIETHOCTh,  HENPEPLIBHOCTE,
HEIEePEKPBIBAEMOCTD, BBIPOIKIEHHOCTH (M30BITOYHOCTD), CIENH(PHIHOCTD, YHHBEPCATBHOCTB.

KyieTouHBlii IEHTP W NEHTPHONH: CTPOEHHEe KIETOYHOro LEeHTpa (LIeHTpocomMa H
nenTpocdepa) u ero GpyHKuEH (CHHTE3 MUKPOTpyOOUek B uHTEpdase, HopMUPOBAHHE TOTIOCOB
¥ MEKpOTpYOOUEK BepeTeHa JCTICHHN).

Snpo: crpoenme ( aByxmemOpaHHas sepHas 000IOYKa C IIOpaMH, KapHoIUiasma -
S/IEPHBIN COK, TeHETHYeCKHUlM MaTepral (XpoMOCcOMBI). XpOMOCOMEL, HX CTPOEHHE (IHHEHHBIE
monekyisl JTHK B koMiutekce ¢ Genkamin) 1 kiaccudukanus (pasMep, OJI0KEHHE [IEHTPOMEPEI;
ayTOCOMBI ¥ TIONOBBIE XPOMOCOMEI), KapHOTHN uenoBeka. DYHKIMH sA1pa: XpaHCHHE
reHeTHIeckod HHQOpPMAL|H, BOCIPOM3BEACHHE reHerHdeckoit mHpopmamuu (cuutes J[HK),
MIEPBEIi OTal peanu3anuy redetudeckoi nadopmanuu (cunres PHK).

Peakiuy MaTpH4HOro cueTesa: perummkamus (cuHres JIHK), Tpanckpummus (cuHTE3
PHK), Tpascisnus (CHHTE3 IIONHIICIITH/IOB).

e W _ero poms B _6uocuHTe3e - moTox wHpopmammud B Kierke: JHK +
TPaHCKPHIIHOHHEIE Genky — TpaHckpunims — U-PHK, p-PHK + puGocomansrre Genku, T-
PHK, rpascmsimonubie 6enkn — TPaHCISIIHAL




Ouerernyeckuit 0OMeH B KieTKe. beckuciaopomnsii (aHaspoOHBIHN) 3Tam — INIHKOIH3
(pocopunupoBanne rmoOKO3bl W NPOAYKTOB ee paciieruieHus, cuHres AT® B mpormecce
neochopminpoBaHEs — NPOMEXYTOYHBIX  IPOAYKTOB  IVIMKOIM3a ¢ oOpasoBaHHEM
HHPOBHHOTPAIHON KHCIOTEI). bpokeHHe, ero BuABI (MOJIOYHOKHCNOE, YKCYCHOKHCIIOE,

CIHPTOBOE) M 3HAYCHHE B npombiieHHoeTd.  Kucnopomnsni  (aspoOHbli) — aTam:
IPOMEKYTOUHAA CTagus (OKHCIUTENbHOE NeKapOOKCHIMPOBAaHHE NMHPOBHHOTPAIHON KHCIIOTEI
(obpazoBaEMe  AKTHBHPOBAHHON  YKCYCHOM  KHCIOTBI —  ameTwi-KodepMmeHta A,

BOCCTAHOBJIEHHEIX TIepeHOCUnKOB Bomopoxa - HAJI*H, u yriekucnoro rasa), mukin Kpebca
(oxucnuTenbHOE JeKapOOKCHIHPOBAHHE M JETHAPOI€HHPOBAHHE NPOMEKYTOYHEBIX HPOIYKTOB
[UKIa ¢ 00pa3oBaHHEM BOCCTAHOBIIEHHBIX MIEPEHOCYHMKOB BOZOPO/Ia ¥ YTIEKHCIIOrO ra3a, CHHTE3
Monekyisl AT®) u oxucnuTensHoe (ochopumipoBanue (pacileileHHe aToMOB BOIOpOJa Ha
OPOTOHEI W JJIEKTPOHBI, CO3ZIAHHME TpPaJHeHTa IPOTOHOB B XOJE IEPEHOCa 3JIEKTPOHOB,
UCIIONB30BAaHUE €r0 SHepruu it cuHresa AT®, HCIONB30BaHHE KHCIOPOJa Kak KOHEYHOIO
aKI[eNTopa 3/IEKTPOHOB ¥ 00pPa30BaHHUE BOJIEI).

Llenenue KISTKH: mpocroe OMHApHOE NENeHHE NMPOKAPHOT, MHUTO3, MEHO3, aMHTO3 —
CPaBHHTEIBHEIH 0030p.

Muro3: ¢a3s! (uHTepdasa, npodasa, meradasa, anadpasa, Tenodasa), UX XapaKTEpPHCTHKA
(ymBoerue JIHK, crmpanmsammsa XpoMocoM, paspylleHue AfepHoi obosouxu, GopMupobaHue
BEpeTeHa JCJICHNS, B3aUMO/ICHCTBHE IIEHTPOMEP XPOMOCOM C HHTSMH BEPETEHA, PACIIOJIOKEHHE
BCEX XPOMOCOM B 3KBaTOPHAILHON IUIOCKOCTH BepeTeHa, pacX0KIeHUE CECTPHHCKHX XPOMaTH]L
KaKI0H XpOMOCOMBI K PasHBIM IIOJIOCaM, JECIHpaIH3alusi XpOMOCOM, paspylIeHHe BEpeTeHa
neneHus, (opmupoBaHuEe IBYX snep IyTeM oOpa3zoBaHus SJiepHBIX o0olouex, JejleHue
[UTOIIA3MBI) ¥ OHOJIOTHYECKOe 3HAYEHHE (COXPaHEHHE YHCIIa XPOMOCOM M INeHOTHUIA KIETOK,
crioco0 pasMHOKEHHS OTHOKJIETOYHBIX OYyKapuoT, crmocod o00pa3oBaHHsS MHOTOTJIETOYHBIX
CTPYKTYD U OPTaHU3MOB).

Pasmuoskenne u oHTOreHe3 (MHANBHAYAIbHOE PA3BHTHE) OPraHH3MOB.,

[TonoBoe u Oecrnonoe pasMHOXKEHME: IOJOBOH mponecc (KOHBIOrauus y HH(Y30pHii),
pasMHOXKEHHE C OIUIOJJOTBOPEHHEM Ha OCHOBE MeHo3a, II0J0BOe pasMHOXXeHHe Oe3
OIUTOJIOTBOPEHHUS (MAapTEeHOTeHe3 Yy IIepeNoHYaTOKPBUIBIX), IIPOCTOe OWHApHOE JeleHHue
(bakTepun), MUTO3 (OMHOKJIETOUYHBIE OYKApHOTHEI), MOYKOBAaHHE (JIPONOKH), CIOPOBOE
pasMHOXeHHE  (pacTeHHus, CIOPOBHKH), BEreTaTHBHOE pasMHOXXEHHE y  pacTeHUH
(BHIOM3MECHEHHBIME TI00eraMM — KOpHEBHINEM, KIyOHSIMH, ycaMmH; cTebleM - dYepeHKaMH,
KOPHSIMH) ¥ JKUBOTHEIX (pparmenTaius y uepBeid, OfHOSIHIIEBEIe OIIH3HEIE).

Meiio3: craguu (MaTepdasa, nepeoe u BTopoe JeneHus), dassl (mpodasza 1, meradasa 1,
anadasa 1, renodasa 1, npodaza I1, meradasa I1, anadasa I1, renodasa IT), ux xapakrepucruka.
Cnenuduxa npodassl U aHadaszpl IEpBOro JHeleHHs (KOHBIOralds U PacXOXKIeHue
FOMOJIOTHYHBIX XPOMOCOM, NpPUBOJSIIME K OOpa30OBaHHIO TaIIOHJHBIX KIIETOK), OTCYTCTBHE
cunresza JIHK nepen BTOopeIM neneHueM, BTOpoOe AENEHHE KaK MUTOTHYECKOE (PacXOXKICHHE B
a"adaze Il cecTpHHCKMX XpOMaTHA C COXpaHEHHEM YHCJIa XPOMOCOM). bBHosiormueckoe
3HayeHue Menosa (00pa3oBaHHE TalUIOMIHEIX NPOJYKTOB JIEIEHUS — CIOP U IOJOBBIX KIIETOK,
KoMOMHATHBHAs H3MEHIHBOCTH B PE3YNbTATE PACXO)KICHHS B MIEPBOM JIEJICHHH FOMOJOIHYHBIX
H HETOMOJIOTMYHBIX XPOMOCOM, KPOCCHHIOBEpA).

['amerorenes: pasBuUTHE U CTpOeHHE raMmer (TOJIOBBIX KJIETOK) Y JKMBOTHBIX:
pPa3MHOJKEHHE, POCT, co3peBaHHMe (Meifo3) u QopmupoBaHue ramer. OTIHYHMS OOreHe3a H
criepMaroresesa: pasMep SIMIEeKIeTOK B CHepMaTo30M/I0B, IET€Hepalus TPeX MpoAyKTOB Meio3a
B oorenese. Crpoenue siinexnerok (supo, Gonermoil o6beM IHTOINA3MBI, OOOJOYKH) WU
CIIEpMaTo30uIOB (rojoBka ¢ sAOpoM U HeGompmmM 00BEMOM IHTOIUIA3MBI, INEHKa ¢
MHUTOXOHJIPHSAMHI M LIEHTPHOJISIMHU, XBOCT, 00pa30BaHHbIM AEBATHIO NEpUDEPUUECKHUMH TapaMu
MHKpOTpyOO4YeK ¥ Tmapoif NEHTpaNbHBIX MHKpOTpyOouek). PasBuTHe mOIOBBIX KIETOK
IIBETKOBEIX pacTeHHil (oOpazoBaHWe TramIOWAHBIX CIIOp MyTeM Mei03a, JereHepanus Tpex
NMPOAYKTOB Meito3a, (HOPMHUPOBAHME MBUIBIIEBOTO0 3€pHA IIYTEM MHTO30B, (HOPMHPOBAHME
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COICPIKHMOIr0 3apOJBIIEBOr0 MeEIIKa — SHIEKIeTKA ¢ KISTKaMH-CIOYTHHKaMH, KIETOK-
AHTHIIOMIOB, IMILIONIHOM HEHTPaIbHOH KIETKH.

Passutie 3apojiplina KHBOTHBIX: OILIOAOTBOpeHHe, 00pa3oBaHue MMILUIONIHON 3HTOTEL,
npobnenne  3uTOTE, OOpasoBaHMe GmacTyimbl (OZHOCIOMHOTO — 3apOABINIA), TacTpPYJIBI
(MHOrOCIOWHOrO  3apojpima), (OpPMHPOBAHHE 3apOABIIEBLIX JHCTKOB (9KTO-, JHTIO- H
ME30/iepMbl) B XOZ€ racTpyJ/IAIHH, THCTOI€HE3 W OpraHoreHes (o6pasoBare TKaHeH H OpPraHoB).
[TocTaMOprOHATBEHOE pa3sBHTHE JKHBOTHBIX: NpsiMoe - Ge3 Meramopdosa (peBpamieHus) H
HENpsiMOe - C MeTaMOp(o30M (HEMONHEIM M IIOJHBEIM HpeBpammeHueM). OmIOJOTBOPEHHE Y
IBETKOBBIX PACTCHHH (JBOMHOE OILIONOTBOPEHHE, raMeTOGUT M CHOpodHT), IapTeHOreHe3
(pa3BuTHE (€3 OMJIONOTBOPEHHS).

OcHOBBI reHETHKH.

[eHeTrika - HAayKa O HACJEICTBEHHOCTH M WM3MEHUYMBOCTH OPraHM3MOB. OCHOBHEIE
MeTObl FeHeTHKH. [ uOpUI0IorHyecKuii aHaims.

Mono- u aurubpumHoe ckpermuBands (ayTOCOMHOE W CHEIUIGHHOE C IIOJIOM
aclIe/l0BaHue, HECLCIUICHHOE H CIEIJIEHHOE HAC/IeI0BAHNE), AaHANTH3UPYIOIIEE CKPEIIUBAHHE.

3axoHbl Menzesns (3aKOHBI ayTOCOMHOTO HACITEOBAHMS): TMEPBEIA 3aKOH — 3aKOH
eAHO00pasus reHoTrna ¥ GeHoTHIa THOPHIOB IIEPBOTrO MOKONEHH: (IIOJHOE TOMHHHPOBAHHE,
HETMOJIHOE JOMHHHPOBAHUE, KOJIOMHUHHPOBAHHKE); BTOPOH 3aKOH - 3aKOH PACIIEIIEHHUs THOPHUIOB
BTOporo mnokojenus 10 resoruny (1AA:2Aa:laa) um denoTuny (HOMHOE H HENOJIHOE
AOMWHHPOBaHKE, KOZOMUHHPOBAHHUE); TPETHH 3aKOH — 3aKOH HE3aBHCUMOI0 KOMOWHHPOBAHHS
IPH3HAKOB Y THOPHUI0B BTOPOro mokoneHus [9A-B-:3A-bb:3aaB-:1aabb = (3A-:1aa)x(3B-:1bb)].

[luronoruyeckne OCHOBBI 3aKOHOB Menjenst (IpaBHIO «YHCTOTHI TaMeTy -
3aKOHOMEPHOE IIOBEJICHHE TOMOJIOTHYHBIX XPOMOCOM B IIEPBOM JC/ICHHH Meli03d, HE3aBHCHMOE
MOBEICHWE HEIOMOJIOTHYHBIX XPOMOCOM B IEPBOM JEIeHHH Mei03a) U CTATHCTHYECKHUit
XapakTep (BEpOSTHOCTHOCTh TMOENH TpeX IPOAYKTOB Meiio3a B OOreHese, KOMOMHHPOBAHHS
HETOMOJIOIHYHEIX XPOMOCOM B MEH03€ H OILIONOTBOPEHHSA).

['eneryka nona (Ha MpUMeEpPe MIICKOTIUTAIOLIHNX).

CluerieHHOE ¢ IIOJOM HACIEHOBAaHME: ITOJOBBIE xpomocoMmbl (X u Y), HaclenoBaHue
I€HOB, PACIIOJIOKEHHBIX TOJNBKO B X-XPOMOCOME, POJb I'€HOB, JIOKATH30BAHHBEIX TONHKO B Y-
XpOMOCOME, JJIsl OIIpeeIIEH S TTOJIA.

CrierieHHOe HacleI0Banne 1 Kpoccunrosep (onbirsl T.Moprana Ha aposobure).

XPOMOCOMHAsI TEOPHs HACIENCTBEHHOCTH: POJb ONbITOB I.Merens (3akoHs MeHzens)
u T.Moprana (CHelIeHHOE C [IOJIOM HACJIEIOBAHWE, CLEIUIEHHOE HACIENOBAHUE W
KPOCCHHIOBEp) M OCHOBHBIE MONOXEHHS TeOopHH (JIOKaIM3alMs TE€HOB B XPOMOCOMaX, HX
IMHEHHOE DPAaClOJIOKEHHE, YACTOTA KPOCCHHIOBEpa KAK MEpa DPACCTOSHMS MEXIy IeHaMH).
[TuTonnasmMarnyeckoe HacIeJ0BaHUue (MHTOXOHAPHATLHOE U TTACTH/IHOE).

DeHOTHI ¥ reHOTHIT: GEeHOTHIT (COBOKYITHOCTH IPU3HAKOB JAHHOTO OPraHW3Ma), TeHOTHII
(| COBOKYNHOCTE amneneif reHOB NAHHOTO OPraHW3MA), aiend (PasNHYHBIE CTPYKTYPHBIC
COCTOSIHHS OJTHOTO I'€Ha), TOMO- U T€TEPO3UTOTE! (HOCHTENH ABYX OJUHAKOBBIX M JBYX PasHBIX
aJleNlel rexa), B3auMojeficTBua amneneif OgHOro rena (IOJHOE IOMHHHUPOBAHHE, HENMOIHOE
AOMHUHHPOBaHHE, KOZOMHHHUDOBaHHE) H PAa3sHEIX TeHOB (NOJMIEHHBIA KOHTPOIb OIHOTO
IpU3HAKA).

| eHOTHII KaK [e/I0CTHAs CHCTeMA: B3aMMOICHCTBHE alulelell OHOTO H PasHBIX IEHOB.

W3MEeHYMBOCTL — CBOMCTBO JKHBBIX CHCTEM CYINECTBOBATh B PA3IHYHBIX CTPYKTYDHO-
(QYHKIMOHATBHBIX COCTOSHUSX, €€ KIACCH(hMKAIMS: TeHOTHIHYEcKas (KOMOWHATHBHAS HAa
OCHOBE IIOBENCHMSI XPOMOCOM B MEHO03€, KPOCCUHIOBEpa M OILIOJOTBODEHHS, MYTAITHOHHASN).
MonuQuKalHOHHAs, OHTOreHETHYECKAs (JTUTEHOMHAS), - K POJIb B SBOIFOIHH,

Qerorun W BHEMHSS cpena: MOLMpHUKALMM Kak M3MeHeHHs (EHOTHNA 10J BIUIHAEM
(axropor BHemmel# cpemel, HX OOpPaTUMOCT H HEHACIELyeMOCTb, HOpPMA pEaKidH (ee
3aBUCHMOCTE ~ OT  TCHOTHIIG), CTATHCTHYECKHE 3aKOHOMEPHOCTH  MOIU(pHKAMOHHOM
M3MEHYHBOCTH (BapHALMOHHAS KPHBAs U €e IIapaMeTphI).
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MyTanuy — Ka4eCTBEHHBIC HJIH KOJHYECTBCHHbBIE H3MEHEHHA I'€HETHYECKOr0 MaTepHaia.
reHHble (M3MEHEHWs] CTPYKTYphl TeHa - 3aMEHBl, BCTAaBKM M BBIIANICHHSA HYKICOTHIOB),
XpOMOCOMHBIE (H3MEHEHHsS CTPYKTYpPBI XpPOMOCOM: JENELlHH, IyIIMKAIud, HHBEPCHH H
TPAHCIIOKAIMHA), TCHOMHBIE (M3MECHCHHUS YHCIIAa XPOMOCOM, KpaTHBIE ¥ HEKPATHBIC TallJIOHIHOMY
Habopy xpomocom); simepHele (B JIHK xpomocom szapa) m muromnasmarmueckue (B JIHK
MHTOXOHAPUN M IUTACTHI); ayTOCOMHBIE (B ayTOCOMA@X) M CLEIUICHHBIE C II0JOM (B IOJIOBBIX
XpOMOCOMaX); JIOMHHAHTHBIE H pPEIEeCCHBHBIE (TPOSBIAIONIMECS W HE MPOSBIAIOIIUECS B
reTepO3UrOTHOM COCTOSIHHHHM); coMaTH4YecKue (B COMAaTMYECKMX KIIETKax) ¥ IeHepaTUBHBIE (B
[IOJIOBEIX KJIETKaxX); CIOHTAaHHEIE (CaMOIIPOM3BOJIBHEIE) M MHIYIUPOBAHHBIE (BBI3BaHHEIE
BHEITHHMH BO3JEHCTBHIMHU), MOCIEACTBUA MyTauui misi deHoruna. Myraressl ((usudeckue,
XHMUYECKHE) U TIOCHENCTBHS 3arps3HEHHs OKpy)Kawouied cpensl (MOBBHINEHHE YacTOTEHI
MyTauu#).

Meronbr reneruku uenoBeka. OcobeHHocTH 4yenoBeka Kak o0O0BEKTa TIEHETHKH
(TII0IOBHTOCTH, T€HEATOTHYECKHH MeTo/ (METon POJOCIOBHBIX), €0 CHAMBONHKA (MYXKCKOH H
’KEHCKHH 07, CYTIpYTH, OpaThd M CECTpPhI, OIHOANIEBEIE H Pa3HOSHIEBbIe OIM3HEIE], HOCHTEIH
H3y4aeMoro Ipu3HakKa) U BO3MOKHOCTH (OIpe/eleHHe HAcIeJICTBEHHOr0 XapaKkTepa IpH3HaKa,
€ro JOMHHAHTHOCTH WM PENECCUBHOCTh, AYTOCOMHOCTh WJHM CLEIUIEHHOCTH C IIOJIOM).
BiM3HenoBEl MeTOJ: MeXaHW3MBl 00pa30BaHMA OJHOSHIIEBBIX M PasHOSIHIEBHIX OJIM3HEIOB
(MOHO3HUTOTHYECKHU I ¥ MONH3ATOTHICCKUHN), CDABHEHHE CTENIEHH H3MEHYHBOCTH OTHOSHIIEBBIX K
pasHOSHIEBEIX ONHM3HELOB ISl ONpeleNieHUs OTHOCHTENBHOW PO TeHOTHIIA B Pa3BUTHH
npu3Haka. MoeKyIspHO-TeHeTHYeCKHH MEeTOJ: aHajli3 H3MEHYHBOCTH H €€ IpPHYHH Ha
MOJIEKYJISIPHOM YPOBHE (BBISIBIIEHHE M3MEHEHHS KOHLEHTPAIIMH OIPEAENCHHBIX MeTabOIHMTOB,
[OSIBIEHHs] HOBBIX MeTaboJIMTOB, U3MEHEHHS CTPYKTYphl M (YHKIMH Onpe/eneHHBIX OenKoB,
H3MEHEHHs IIOCIeN0BaTeIbHOCTH HYKJICOTHAOB OIpEAeNeHHEIX TeHOB). LluToreHeTHYeCKHi
MEIoJ: aHaIM3 4hciaa ¥ Mopdomorun xpomocoM. CpaBHUTEIBHO-TEHETHYECKHN METOJI: aHAIM3
MOJIEKYJSIPHO-TEHETHYECKOI'0 KOHTPOJISl IPHU3HAKOB Y JKHBOTHBIX HA OCHOBE 3aKOHA
rOMOJIOTHYECKHX PANOB HacleAcTBeHHOH u3MenunBoctd H.M.Basuioga.

['eHeTyka ¥ MEIUIMHA: HACICACTBCHHBIE OONE3HM KaK XPOHUYECKHE HEHH(EKIMOHHBIE
3a00JIeBAHUS BBI3HIBAEMBIE M3MEHEHHSMH I'€HOTHNA. ['eHHble GOJIe3HH: MX NpPUYHHEI (TEeHHBIE
MyTallMH); XPOMOCOMHEIE OONE3HM: HX IPUYUHBI (XPOMOCOMHBIE W TE€HOMHBIC MYTALHH).
Juarsoctika  (MOJNEKYNSPHO-TEHETHYECKHIT METOJ), BO3MOXHOCTH JieueHHs (BBeJIEeHUE
HEIOCTAlOIIMX BEIIECTB, BLIBEJEHHE HAKAIIMBAIOLIMXCS BEUIECTB, HCKIIOYEHHE M3 IHETHI
HAKaIUIMBAIOIIMXCs BEINECTB, BBEICHHWE B [HETy AaHAJIOrOB HAKAaIUIMBAIOIIMXCS BEIIECTB,
aktuBanMs (EPMEHTOB BBEJEHHEM COOTBETCTBYIOIIUX XHMHYECKHX IIPEIapaToB) W
npoduIakTHKY (IpeaynpeXxaeHue poxeHusi O0NBHOro peGeHKa, BBICOKHM PHCK POXKICHHS
pefeHKka ¢ THKEIBIM HACIENCTBEHHBIM JAe(eKTOM, [IHAarHO3 TSDKEIOr0 HAacleICTBEHOrO
3a0oeBaHUsl HA CTAOWH IUIOJIA, OIUIOZOTBOPEHUE «B NPOOHMPKE» C JHArHOCTUKOM
KyJbTHBHPYEMBIX OIIaCTOMEPOB [0 UMILIAHTAITHH ) HAcJIeICTBEHHEIX 3a00IeBaHH .

OcHOBBI cenexuy. _

[lorsaTHE O MOpOJE JXKMBOTHBIX M COPTE pacTeHWi. VI3MEHUMBOCTH W €€ pOJb B CEJEKITHH.
Meronsl cenekuMU: HoMecTHKalusa (OJOMAalTHMBaHUE), THOpHAM3AIMS, WHAYKIUS MYTAIlHH,
HCKYCCTBEHHEINH 0TOOp, pa3BecHHE.

Cenexiist pacTeHHH: CaMOONEBUICHHE, BEreTATHBHOE Pa3MHOXKEHHE, T'eTEPO3MC, OTHaJeHHas
rHOpHM3anus, IOJUINION/HS, MaccoBeIH oTOop. HanpaBienus cenekuuu pacTeHWi, poib
MoaubUKAaIHOHHON H3MEHIHBOCTH.

Cenexuyss JKMBOTHBIX: OLEHKA HPOM3BOAMTENEH 10 TEHOTHIY, OJNH3KOPOICTBEHHEIE
CKPEINMBAHKA, MEXIOPOAHEIE CKPEHIMBAaHMs, TeTepO3UC, OTHANCHHas rubpuau3anus,
WHAMBHAYATBHEIM 0TOOD.

BroTexHONOrMs M €€ OCHOBHBIE HANPABJICHHS: KyJITHBHPOBAHUE MHKPOOPraHH3MOB,
COMATHYeCKMX KIETOK M TKaHeH; KJICTOYHAs HHKeHepHs — THOpHAM3amus COMATHYCCKUX
KJIETOK, TPAHCILIaHTAUA OIIOJOTBOPEHHBIX SHUIEKIETOK, TPAHCIUIAHTAIHS S/IEP COMaTHYECKHX




KJIETOK B sileKineTkn (KIOHHPOBAHKE), PereHepanys i BEreTATHBHOE PA3MHOMKEHHE PACTCHUIM]
reHHas HEDKeHEepHUs — EPeHOC I'eHOB (TPaHCTeHHBIE OPTaHU3MBL, TEHOTEPAIHS).

OcHOBBI IBOJIIOIHOHHOIO Y4EHHS.

WUcropus sBosonmonsoro yuenus; K. Jluunei, JK.-b.Jlamapk # uX ponb B pasBHTHA
nayku. OcHoBHble monokenuss teopuu Y. [Jlapeuna, ec 3HaueHHe. PesynbTaTel 3BOJIOLMM:
BO3HMKHOBEHHE IIPHCIOCOONEHHH, BUI000pa3oBaHME, YCIOKHEHHE OpraHu3aldH, - HX
MEXaHM3MBl  (T€HOTHIMYECKas HM3MEHYHMBOCTB, W30JSIIMS M €CTECTBEHHBIH  0TOOD).
OTHOCHTEIEHOCTD IPHCIIOCOOIEHIH NPH H3MEHEHUAX BHEIIHUX YC/IOBHUH.

Bua u ero xputepuu: Mopho-aHaTOMHYECKUH (CXOACTBO-Pa3/IMuMe BHEIIHUX ITPU3HAKOB
M BHYTPEHHEr0 CTpPOEHH:S), OMOXMMHYECKHH (CXOACTBO-pa3iiMuHe IIEPBHYHON CTPYKTYPEHI
6enxoB u JJHK, ocobennocTeit Mmerabonmnama), 3TOJOTHYECKAN (CXOACTBO-PasInine IOBEICHHS,
BKIIoYas OpayHoe), OKOJOrm4YecKuii  (CXOACTBO-pasjd4HMe 3aHMMAEMOro apeaia H
9KOJIOrHYECKOM HHIIH — KOMILIEKCa CBA3eH ¢ APYrMMH BUAaMU U (hakTOpaMu BHEIIHEH Cpenbl),
reHeTHYECKHH (CKpeIHBaeMOCThE-HECKPEIIHBAEMOCTD, IITIOOBHTOCTh-CTEPHIIBHOCTE IOTOMKOB),
‘= HX JIOCTOMUCTBA U HemocTaTKi. HeoOXoaMMoCTh HCTIONB30Bansd KOMILIEKCa KPUTEPHEB.

JoxazarenscTBa MAaKpPOIBOJIONMH: TAaKCOHOMHYECKHME (CHCTEMAaTHKa OpraHu3MOB),
[aJ€OHTOJOrHYeckHe (WCKONaeMble OpraHHM3MBl, NepexoJHble (OpPMBI), CpaBHHTEIHHO-
aHaToMuyeckue (TOMOJNIOTHS M AHAJIOTHS OpraHoB), 3MOpHosOrHYeckue (OHTOTEHE3 H
¢unorenes, OuoreHetHueckHii 3akoH ['exkens-Mioiiepa,  pYJMMEHTHI,  aTABU3MBEIL),
6uoreorpaduueckne (CpaBHEHHE PaCTHTENHHOIO U KHBOTHOIO MUPOB pa3HBIX reorpaduaeckux
30H).

Iyt ¥ HaOopaBleHHsS MAaKpOSBOIIOIMMU: apoMopdo3sl (Mopho-hH3HOIOrHIecKui
mporpecc, TMOBBIICHHS OOIIEro ypoBHA  OpraHU3aluM), HAHOAJaNTaluH  (JacTHbIE
npucrocobneHus) W obmas nereHepands (YIpOINCHHE OpraHM3alMK), HX COOTHOINEHHE B
MAaKpO3BONIONUH; OHOJIOTHYECKHH Iporpece W perpecc, MX KPHTepHH (M3MHEHMS YHCIEHHOCTH
ocobell, BeMAYKHHBI apeaia, CTeNeHH BUI0BOT0 pasHooOpasus).

OcHoBHBIE apoMoph03sl B 3BOMIONHE : (OTOCHHTE3, XEMOCHHTE3 M adpoOHOCTB
(magmapetBo IIpoKapHOTHI); BHYTPHKIETOYHEIE MeMOpaHHbIE OPraHOMBL, S1epHad 000Jouka,
BEPETEHO JEJICHWsS U TIOJIOBOM mpolecc (HAmmapcTBO JYKapHOTh); MHOTOKJIETOYHOCTH
(KONIOHHANLHBIE JKHBOTHBIE M PACTEHHS); IBYXCIOMHOCTH, KHWINEYHAs IIOJNIOCTH W HEpBHAs
cucrema (Tun KHINEYHOTIONOCTHEIE); TPEXCIOWHOCTD, INanas MyCKyJaTypa, [OJOBEIE JKee3bl,
BEIIenUTeNbHAas cucteMa (tun [Inockue yepBu); nepBUYHAs IIOJIOCTh TeJla ¥ 3aIHss KHIIKa (THII
Kpyriele 4epBH); BTOpHYHAS IIOJIOCTH Tejla, KPOBEHOCHAd M JbIXaTelbHas CHCTEMBI (THII
Konbuateie 4epBu); HApPYXKHBI XUTHHOBBIA CKENeT, IOINEpPEeYHOIoNocaTas MYCKylaTypa H
cycraByaThle KOHeYHOCTH (THI UNEHHCTOHOTHE); HApy)KHBI POroBoif ckeneT W MaHTUA (THII
MoJuTIOCKH); BHYTPEHHUM OCeBOi cKeleT 1 HepBHas TpyOka (Tun XopHoBele).

BO3HUKHOBEHME JKU3HKM Ha 3emie: ONpeleleHre XU3HA Kak (OpMBI CyIEeCTBOBAHUSL
OpraHHYECKOH MaTEepHH B BHJE CHCTEM, CIHOCOOHBIX K CaMOCOXPaHEHHIO, CAMODEryJUSIUH H
CaMOBOCTIDOM3BE/IEHNS; XHMHYECKHHA 5Tall BO3HUKHOBEHHWsS JKM3HH (PONb COIHEYHOTO
U3ITydYeHHs], TeMIepaTypsl 3eMJIH, Ta30B W BOJABI B BO3HUKHOBEHHWH MAJBIX OPraHHYECKHX
MOJIEKYI M IIOJIMMEPOB),  BO3HUKHOBEHHE IIpocTedmmx Ouonormueckux cucreM (poib
HYKJIEHHOBBIX KHCIIOT, OEIKOB, CIIOXHBIX JIUITHJIOB U YTIEBOJOB) U KIIETOK.

KpaTkas HCTOpPHA pasBUTHS OpraHMYeckoro Mupa (reobuoxpoHONOrHs): Apxei,
[Ipotepo3soit, [Taneo3oit ( kemOpHiiCKHH, OPIOBUKCKHUM, CHITYPCKHH, I€BOHCKHI, KapOOHOBBIH U
MEepMCKHil Tepuobl), Me3030# (TpHacoBBI, Opckuit W MenoBOM mnepuoibl), KaitHo30# (
NaJeoreHHbI, HEOTeHHBIM ¥ AHTPONOTEHHBINA IEPHObI), NEPHOAU3ANUS BOIHUKHOBEHH
OCHOBHBIX TPYTIII JKUBBIX OPraHA3MOB (HaaLapcTB, HapcTB, MOAAPCTB, THIIOB).

@opMEI ecTecTBEeHHOTO 0TOOpa: ABMIXKYIIAsl, YMEHbIIaomas (yBelIHYUBaONas) 9acToTy
OIIHOTO M3 ayleNneif U OJHOr0 THIIA TOMO3HUIOT; CTAOUIM3UPYIOIAs, BEIPABHUBAFOIAST YACTOTHI
pasHBIX aulenedl ¥ NPUBOJSINAN K BEICOKOH J0JI€ T€TepO3UIoT; AU3PYITHBHAS, IPUBOISINIIAS K




o0pa30BaHuIO IBYX CYOIOIMyNAUH ¢ BRICOKHMH JacTOTaTaMH Pa3HBIX auieieH (FOMO3HIOT) B
KaXI0H U3 HHUX, - UX POJIb B SBOJIOLHH.

'eHeTka W JBOJIOUMM, = JWHAMUKA TICHOTUIIMYECKOM CTPYKTYPHl HOIYJIALUH
(M3MEHEHWsI YacTOT FEHOTHIIOB IOJ ieHcTBHEM (PaKTOPOB 3BOMIONHH).3akoH Xapau-BaiinGepra.
OneMeHTapHEIE JBOJIONUOHHBIE (PAKTOpHl : MYTAalMOHHOE JaBJieHHE, €CTeCTBEHHBIH 0TOOp,
MHTpaIus, npeid resos, a¢dexT poJoHadaANBEHUKA, BOJIHEI KM3HH, H30JIALIUL).

AHTponoreHe3 (IPOMCXO)KACHHUE W JBONIOIHA 4enoBeka). [lomoxxkeHue COBpEMEHHOIO
geJI0BeKa B CHCTEME XKUBOTHOTO MUpa (moarnapcTBO MHOrokneTouHsle, TAN XOp/A0BEIE, TIOATHII
Yepennrle, knace Mnekomuraromue, orpsan Ilpumarel, cemeiictBo YenosekooOpasHble, pox
Jlroma, Bun YenoBek pa3yMHBIH). JIBIOKyIye CHIBI @HTPONOreHesa: OMOIOrHYecKue
(M3MEHYMBOCTb, H3OJSLMS, MHIpalys, MyTallud, eCTECTBEHHbIM o0TOOp) M CONHalbHEIE
(obmecTBeHHbI 00pa3 )KH3HH, TPYHOBajd M pedyeBas NEATEIBHOCTH). JTallbl aHTPOIIOTeHe3a:
IOPHOIMTEKH, MAPAHTPOIEI (TIPSIUTIO/IA) - ABCTPAIIONATEKH, apXaHTPOIBI (IPEBHEHIINE JIIOJH),
HajeaHTpons! (JpeBHHE JIOAH), HEOAHTPOIH! (MCKOIaeMble M JKHUBYIIHE JIIOOH COBPEMEHHOIO
THIIA), - KX XapaKTepucTuka. YenoBeueckue pacs! (HErpouIHas, MOHIOJIOUIHAS, EBPOIICOHIHAN),
UX IIPOUCXONICHHE U EIUHCTRO (110 KPUTEPUSIM BUIA).

OcHOBBI 9KOJIOTHH.

OKONIOTMYECKUE  CHUCTEMBI, HX Kiaccupukamusa: naHskocucrema (6mocdepa),
MeraskocucTeMsl (THIBI OMOMOB — KOHTHHEHTHl M OKEaHbI), MaKpOIKOCHCTEMEI (6HOMEBI —
MYCTEIHS, CTeNb, TYHApPa U T.IL, MOpe, 03epo, peKa H T.II.), HAHOIKOCHCTEME! (OHOreomeHO3E:
poina, JIyT, OpyJ U T.II.), MUKPOSKOCHCTEMEI (MHKPOOHOre0IeHO3El: MYPaBeHHHK, TIEHD, JIYXKa U
T..), KOMIIOHEHTH (OmoTHueckue u abMOTHYECKHE), BHIOOBAasS H IPOCTPAHCTBEHHAS
XapaKTepUCTHKA. OHepreTayecKas XapaKTEpUCTHKA 9KOCHCTEM: aBTOTpOdHEIE
(poToCcHHTETHUYECKME M XEMOCHHTETHUYeCKHe) M rereporpodHsble. [lomatne o Omomacce u
IPOIYKTHBHOCTH SKOCHCTEM.

[lerm w cetw mwmTammA (Tpodudueckasd XapaKTCPHCTHKA SKOCHCTEM): IIPOAYLICHTEI
(IpOM3BOIUTENHM OPraHUKH — (DOTO- U XEMOCHHTETHKH ), KOHCYMEHTEI (TMTOTPeOUTEIH OpraHiKy -
PaCTHTENBHOSIHBIE, IUIOTOS/HbIE, BCEAOHBIE), PEAYLEHTHl (pa3pylIHTENH-MHHEPATH3ATOPEI
MEpTBOH OpPraHuKH).

OKOJIOTHUECKHE MUPAaMHIB! (9HEpruH, OMOMACCH], YUCIEHOCTH), KPYTOBOPOT BEIIECTB B
IKOCUCTEMAX.

OKOJIOTHYECKasi XapakTepHCTHKa BHAa: apean (o0nacTh pacnpocTpaHEHHS H  ee
BEJIMYUHA), TJIOTHOCTE (YHCIEHHOCTh HAa eUHHILY BEJIMUUHEI apeana), BO3PacTHAs CTPYKTypa
(momm HOpenpoOyKTUBHOH, PEeNpOAYKTHUBHOH M IOCHEPENpOAYKTHBHON TIpyIll) H I[OJIOBas
CTPYKTypa (COOTHOIIEHHE JKEHCKHX U MYMKCKHX ocobell pernpoayKTHBHOH rpynmsl). M3meneHus
YUACIIEHHOCTH NOMYJISIAR B CIIOCO0OE] €8 peryJIupoOBaHHsL.

Cpena oburaHus M OSKONOTHYECKasd HWIIA BHJA: COBOKYIHOCTH BCEX 3KOJOTHYECKHX
(akTopoB 3KOCHCTEMBI, NEHCTBYIOIMX HA BH; COBOKYIIHOCTh W XapakTep CBsi3el Buga C
3KOJIOTHYECKHMH (PaKTOpaMU B IKOCHCTEME.

AbGuoTnueckue skonoruyeckue (GakTophl (CBET, BIAXHOCTb, TEMIEparypa), HX
KOMIUIEKCHOEe  felicTBHE. [IpHHIIMII — DKOJIOTHYECKOTO  ONTHMYMa, OTpPaHUYHBAIOIIHE
(mamutupyiomue) GaKTophl.

buotnueckue skonormueckue (GaxTophl. B3aMMOCBS3M INONVISLMH B DKOCHCTEMAX:
HEeWTpanbHble, HeraTuBHble (KOHKYPEHIHS, XHUIIHHYECTBO, IIApasHTHU3M), MO3HTHBHEIC
(0OJHOCTOPOHHHE — COXKHTEILCTBO, COTPAIIE3HHYECTBO; NBYCTOPOHHHE — B3AUMOIIONIE3HOCTE), UX
BIMSTHUE HA YHCIICHHOCTD TTOMYJISIIIHIA,

AHTpPOIIOTEHHEIE 3KOJIOTHYeCKHe (aKTOphl, WX BIHSHAE Ha MNPHPOIAHBIE 3KOCHCTEMEIL.
AHTpPOIIO3KOCHCTEMBI (HACEJNIEHHbIE ITYHKTHI) H arpo3KOCHCTEMBI (CEeIbCKOXO03SHCTBEHHBIE
YyroJps, TMTOMHHAKH, (PEpMEI), UX XapaKTEpHUCTHKH, IIPOOJEMBI CaMOPEryJsldd H BHIOBOTO
pasHooGpasusi. OxpaHa OKpYXArOmEeHd cpelbl. BHONOIMUECKHE 3arpsA3HEHHs] OKpYXKaromei




Cpellbl, BBI3BIBAIOLIME y deloBeKa 3abonepanus: OOJE3HETBOPHBIE MHKPOOPTaHH3MEI, BHPYCHI,
relIbMUAHTEL, IpocTeiinme B atmocdepe, BoJe, II0YBe, B TeIaX APYTHX OPraHU3MOB.

PasBuTHe W CMEHA JKOCHCTEM — I3KOJIOTHYEcKas cykuecchs. [IpWdMHBI CyKIeccuH:
BHYTPEHHHE (3HJIOTGHHAs CYKIECCHs, CAMOpa3BHTHE) M BHEIIHHE (DK30TEHHAs CYKIIECCHS,
JelCTBHE MOINHBEIX BHEIIHUX BO3JACHCTBHI), - IIPeACKa3yeMOCTh JSHIOI€HHOH CYKIECCHH.
[Teppuunas (Ha pasee HEOOHTAEMOM IIPOCTPAHCTBE) H BTOpHYHAA (Ha ITOCTKATaCTPO(PHIECKOM
[IPOCTPaHCTBE) cykieccusi. PABHOBECHBIE (KITMMAKCHBIE) S9KOCHCTEMBI.

Buocdepa, ee rpaHHIEl ¥ XapaKTepUCTHKa Kak maHskocucreMel. IlonsTre o Hoochepe
(cdepe pazyma) Kak KadCTBEHHO HOBOTO COCTOSIHHS M pa3BUTHA Omoceps! 1moJ| BIMAHHEM
nesrenbHOCTH yenopedectra (B.M.Bepranckuit).

Kusoe BemectBo M ero (GyHKIMH (OKHCIMTENBHO-BOCCTAHOBHTENbHAS, Ia30oBasd,
KOHIIEHTPAIMOHHAsA, cpenoodpasyromas).

KpyroBopoT BemecTts M HOTOK 9HEpPrHH B Omocepe: MaKCHMalbHas 3aMKHYTOCTh
LHKJIOB KpyrooGopoTa OHOreHHBIX 3JIEMEHTOB (Yriepol, BOJOPOZ, a30T, kuciopoxn, docdop,
cepa), COJTHEYHOE M3IyUeHHUEe KaK ITaBHbIH MCTOYHHUK SHEpruM ms 6uocdepsl, Tpanchopmaiust
CONHEYHOW oSHeprud B Owuocdepe, oOecredyeHde KpyroBopora BEIIECTB 3a  CUET
TpaHCHOPMHPOBAHHON 3HEPrHM, TEIIOBAs SHEPrHs Kak IIOCNeJHEe 3BEHO IOTOKA 3HEPrHH B
brocdepe.

YEJIOBEK U EI'O 31I0POBBLE

OCHOBHEIC TKaHW, OpraHel M CHCTEMBl OpraHoB denoBeka. Heiipo-rymopansnas
peryanusa AeATeIbHOCTH OpraHu3Ma.

HepBrasn cucrema.

LlenTpanpHad HepBHad chcTeMa — obmui 0630p cTpoeHHs (TOIOBHOM MO3T, CIHHHON
MO3r) ¥ QyHKIUH (MHTErpaTHBHAS W peryiaTopHas). HepeBHas TkaHb, ee cTpoeHHE (HEHPOHE! U
BCIIOMOTraTe/bHbIe KIEeTKH) U CBOMCTBA (BO3OYyAUMOCTH, MPOBOAUMOCTh). CTpoeHHe HEHpOHOB
(Teno ¥ OTPOCTKH), HEPBHBIH HMIIY/bC (3NEKTpHYeckas BONHA), €T0 MPOBEJIEHHE 110 0TPOCTKAM.
[Tepenaya HEpPBHBIX UMITYJIBCOB Ha JPYTHe KIeTKH (crienuuyeckre KOHTAKTHI) U €€ 3HAYSHUE
(mpoBeeHHE MMITYILCOB IO HEPBHBIM LIEISAM, PETyJANMS AEATEIbHOCTH HEHPOHOB M APYTHX
kinerok). Bo3Oy:xxnenne u TopmoikeHne HeHpoHOB. THITE HEHPOHOB: YyBCTBUTEIbHEIE (TIepeaadya
uH(pOpMALMM OT OpraHoB), RCTABOYHLIE (Tepefaua UMIIYJILCOB MEXIy HeldpoHamH) W
HCIIONIHUTENBHEIE (Tlepefjaua UMIYJILCOB OpraHam).

[lepudepryeckas HepBHas CHCTEMa: CTpoeHHe (COMATHYECKHN M ABTOHOMHEIA OTJIEIIb)
i GQyHKOAHE (HEHPOPEryIsLIMs CKEeNeTHOH MYCKyJIaTypel — COMAaTHYeCKUH OTHeln,
HEHpOperyysiius BHYTPEHHHX OPraHoB — ABTOHOMHBIM OT/IEN).

Crmano#t mosr. CtpoeHne ciuHHOr0 Mo3ra: 000JI0YKH, TPOIOJIBHBIE OOPO3JIEI, Cepoe H
Oenoe BEINECTBO, HX B3aMMHOE pacnonoxenue («babouxa»), CITUHHOMO3IOBOH KaHalm C
KHIIKOCTBIO, OT/EIBI (IIeHHbIH, TPy THOH, ITOSCHUYHBIH, KPECTIOBBIH, KOITYHKOBLII), CErMEHTHI,
CIIMHHOMO3TOBBIE y3/Ibl, KOpPEHIKH W HepBH. @DyHKIHH cHHHHOrO Mo3ra (pediexkTopHas u
IPOBOJIHMKOBASA), CIIMHHOMO3rOBble pediekchl M uX IOyrd. Pedmexropras myra KoJEHHOro
pednexca. IloBpexxaeHMSI COHHHOTO MO3Ta, WX MOCHEACTBHS (Tapaqudd, HapyIIeHHs
YyBCTBHTEIBHOCTH).

['onoBHOM mo3r. CTpoeHHE TrOJOBHOrO Mo3ra: OOOJOYKH, OTHENBl (3aaHHN MO3T:
TIPOJOJITOBATEIA MO3T, MOCT M MO3)KEYOK; CPEIHHH MO3I; NepeaHU MO3Tr: MPOMEKYTOUHBIH H
KOHEYHBIH). DYHKIHHA OTAEJI0B IOJIOBHOTO MO3ra: CBfA3b CO CITMHHBIM MO3TOM, HEPBHEIC IICHTPEI
PErylalMy [BIXaHWs, IHINIEBAPEHHUS, pabOTBl CEepAEeYHO-COCYIUCTOH CHCTEMBI, 3alIMTHBIX
pedrekcoB Kamis, YMXaHWS W PBOTHI, WHHEPBALMS s3bIKa, TJIOTKH, TOPTAHH, HIMTOBHIHOM
JKeJIe3bl, KPYIHEIX KPOBEHOCHBIX COCYIOB,BHYTPEHHHX OpraHoB (IIPOJOITOBATEIH MO3T); CBA3b
MEXIY NpOJOJITOBATBEIM M JIPYTMMH OTHENaMHM MO3ra, JIMIEBHIE W CIYXOBBIE HEPBBEI (MOCT);
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MOIep)KaHIe PAaBHOBECHS M T03bI, KOOPAHHALUSA ABHKEHUH (MO3)KEYOK); CBA3b MEXK/IY 3aIHUM
¥ [EpeHAM MO3rOM, 3pHTEIBHBIE H CIYXOBBIE LEHTPHl (CpefHMH MO3Tr); LEHTPHI
TEPMOPEryILIIHAN, JKaXKIE, TOJI0OAA H HACBILICHUS, THIIOTATTAMYC €0 FOPMOHE! (IIPOMEKYTOUHELH
mo3r). Bosbmme monyrmapus nepeaHero Mo3ra, ux kopa : 60po3zasl, H3BHIMHBL, Aomd (100Has,
TEeMEHHas, 3aThUIOYHAs, BHUCOYHBIE), 30HbI (JIBUTraTelIbHAas, [POCTPAHCTBEHHOH OpHEHTALHH,
3pUTENIbHASA, CIIyXoBas, OOOHATENpHAs), WX JIOKanu3auus B (QyHKOMM (aHAIM3 H KOHTPOJIb
COOTBETCTBYIOIIMX BHIOB JEATSIBHOCTH H YYBCTB, (JOPMHpOBAHHE IpOrpaMM MOBEICHHA U
yOpaBlieHuss TPYHOBOH JNesTenbHOCTHI0). Crermuanus3anus J€BOro W IIpaBoro IMONYHIApHA :
CIIyXOBOM W JBUTATENBHBIA LEHTPBHI PEdYH, OCYLIECTBICHHE aOCTPAKTHOTO MEBIIUICHHUS (JIeBOe
MONyIIapue), CIyXOBO€ H 3pHTENbHOE paclio3HaBaHWe o00pa3oB, My3BIKalbHOE H
XyJI0’KECTBEHHOE TBOPYECTBO — 0OpasHoe MblUIeHHe (IIpaBoe Moiyiiapue). UpenHoMOo3ToBhIe
HepBbl, HX uncao (12), npumepsl (0OOHATENBHBINA, 3PHTENBHBIA, IJIa30/[BUraTeIbHBIN,
TPOWHHUYHEIMA, JHIEBOH, CIYXOBOH, S3BIKOTJIOTOYHBIM, Omyxpmarommid u Jap.) H (QYHKIUH
(MHHEpBAaLUS W HEHpOperyysiyus AesTeNbHOCTH COOTBETCTBYIOIIMX opraHoB). [loBpexnenus
rOJIOBHOTO MO3T'a, HX ITOCIIEICTBHU.

ABTOHOMHAS (BereraTvBHas) HEPBHASI CHCTEMA — CHMIIATHYECKHM, ITapaCHMITaTHYECKUH
W MeTacuMnaTtudyeckuit oraensl. CHMIATHYECKHWH  OT/EN: paclOJIOKEHHE BETreTaTHBHBIX
HEPBHBIX y370B (MOTPaHMYHBIA CHMIATHYECKHH CTBOJ PSAOM C IO3BOHOYHKOM), AYTH
CHMITaTHYIECKHX pediekcoB (sapa OOKOBEIX POTOB BCEX TPYIHBIX W MEPBBIX TPEX MOSCHHYHBIX
CErMEHTOB CIIMHHOTO MO3ra — HEpBHBIE y3eJIbl B CHMIIATHYECKOM CTBOJIE — HEPBHBIE OKOHYAHUS
B WHHEpBHpyeMBIX opraHax). [lapacuMmarudeckuil OTHEN: PpacHoOIOKEHHE BEreTaTUBHBIX
HEPBHBIX y37I0B (pAIOM C HHHEPBHPYEMBIM OpPraHoM MJIH B €ro CTEHKE), JIyTH
nmapacHMIOAaTH4YecKUX pedreKkcoB (sIpa CcerMeHTa CpegHero Mosra, TpeX CerMeHTOB
MPOIOJIrOBATOTO MO3ra, TPEX CErMEHTOB KPECTIIOBOTO OT/le/a CHMHHOIO MO3r'a — HEPBHBIE Y3JIBI
OpraHoB — HEpBHBIE OKOHYAHHSI B HMHHEPBHUPYEMBIX OpraHax). AHTaroHH3M BEreTaTHBHOU
peryisliid BHYTPEHHHMX OpraHoB, €ro MexaHusM (pasiu4Hble HEeHpOMeIHaTopHl).
MeracumMmaTHIeCKHI OTZAEN: pacmoloKeHHe pe(IIeKTOPHBIX AYr (CTEHKa HHHEPBHPYEMOTO
opraHa), aBTOHOMHOCTb PEeryJsanuu paboThl cepAlla U NHINEBAPHTEIBHOTO TPaKTa.

AHaM3aTOpPLl (CEHCOPHBIE CHUCTEMBI), HX CTPOGHHE: pelenTop, IpOBOJIINHH IIyTh,
HH3MIKE IEHTPHI (CHMHHOM, MPONONrOBATHIM W IPOMEXYTOYHBIA MO3T) M BBHICIOMN IEHTp
(y9acToK KOpHI FOJIOBHOTO Mo3ra), (hyHKItuu (Bocnpusatue u oopabotka unbopmarun). Beiciue
HEHTPbl aHAJM3aTOPOB: 3PUTENBHOrO (TeMEHHass 30Ha), BKYCOBOTO (J00HO-BHCOYHAA 30HA),
CIlyXOBOTO ¥ BecTHOYISpHOro (BUCOYHAS 30HA), OOOHATEIHHOTO (MOAKOpPKA MEpeIHEero Mo3ra),
KOXKHO-0CS3aTENbHbIH (TeMEHHAs 30Ha). ACCOIMATUBHBIE 30HBI KOpBI (JIoOHAS, TeMeHHas U
BHCOYHBIE 30HBI), HX (QYHKIMHU (MHTErpallys aHaIH3aTopOB, BOCIPHATHE CIOXKHEIX 06pa3oB).

Pednekcer (ycmoBHble W Oe3ycllOBHEIE) — OTBETHAs peaki|s OpraHd3Ma Ha
pa3IpaXKMTEIH C IIOMOINBIO HEPBHOH CHCTeMBL. Pe(JeKTOpHbIE NIYyrH H HX CTpPOEHHE:
YyBCTBUTENBHEIE, BCTABOYHLIE M ABHUTATENbHBIC (MCIONHHUTENLHEIE) HEHPOHBI, TOPMOKEHHE
pedekcos (BHeLIHee W BHyTpeHHee). Poib acCONMATHBHBIX 30H KOPHI GOJBHIAX TOJyIIAPHA
Mo3ra B 00pa3soBaHMH YCIOBHBIX peduiexcoB ((GopMHpOBaHHE BpPEMEHHBIX CBs3eil). Bricimas
HEepBHAs JIESITETbHOCTb.

CoH — (GH3MOIOTHYECKOE COCTOSHHE MO3ra ¥ BCEro OpraHm3Ma, XapaKTepH3yIOIIeecs
00€3/IBI)KEHHOCTBIO, PE3KUM CHI)KEHHEeM peaklMii Ha BHEIIHHe pa3JpakuTend U ocoboit
OopraHu3anyell aKTHBHOCTH KOpEI TojoBHOro mosra. Cragud cHa: 3aceinanue (IpemMoTa),
MOBEPXHOCTHBIA ~ CcOoH, Tiuyboku#t coH. Ilepmomsl rimyGokoro cHa:  MeUTCHHBIN
(MEIIEeHHOBOJHOBBI Ha JNeKTpodHUedanorpaMMe) W OBICTPBIA, WM Iapaj0KCaTbHBIH
(6BICTPOBOTHOBEIH Ha 3MeKTposHIedanorpaMme), UX XapakTepUCTHKH (CHIDKEHHE oOMeHa
BEUIECTB W 4YacTOTHl cepaneOHeHHs, pelKoe ¥ IIOBEpPXHOCTHOE [BIXaHHE, [IOHHXKEHHE
TEMIIEPaTyPEl Tela — MEJIEHHBIA COH; yCHIEeHHe OOMeHa BEIIECTB U YacTOTHI CepireOneHus,
TMIOBBIIIEHHE KPOBSIHOTO JNABJIECHHUS, YUYallleHUe JBIXaHHs, JBUIKEHUE 3aKpBITHIX IJ1a3 — OBICTPEIN
con). PerynsprocTs cMeHBI neprooB r1y6oKoro cHa. 3HaueHHe CHA: OTABIX M BOCCTAHOBJICHHE
HOpPMalIbHOH aKTHBHOCTH oOpraHusMa (MEIIEHHBIH COH), nepepaboTka uH(pOpMAaIuy,

9



MOJIyYeHHOW Bo Bpems OoxpcrBoBanusA (ObicTpbit con). CHOBHIEHHS KakK CIOXKHBIC
[ICUXHYECKHE SBJICHHS, OCHOBAaHHBIE HA IEPEKMTHIX paHee BIIEYATICHHAX, KOTOPBIE MOTYT
HE3aBHCHMO KOMOMHHpPOBATHCS BO Bpemst ObIcTporo cHa. Hapymenus cHa: Xpal, CKpeKeTaHHe
3yDaMy, CHOrOBOPEHHE, CHOXOXK/IeHHe (COMHaMOYIIH3M), HOYHOE HeJepiKaHHe MO4YH (3HYpE3),
HOYHBIE CTPaxy y AieTeil i KOIIMapEl y B3pOCIHEIX, OECCOHHUIA.

Oprass! 9yBCcTB — 001muit 0030p cTpoeHUA B QYHKIIHIH.

Opran 3penus. Ctpoerue riaazHoro sionoka: 6enoynas o6onodka (Ckiepa) ¥ poroBua,
cocympcTas 060/104Ka, ceTyaTka H 3pUTeNBHEL HepB, paayHas 00004Ka U 3payok, IepeHss
KaMmepa, XpyCTaJluK, CTeKIOBHAHOE TelI0. [ TasoABHraTe/IbHbIE MBIIIIIE], CII€3Has Kene3a U
CII€3HBIH MMPOTOK, BEKH ¢ pecHUIaMH. CTPOSHHE CETYaTKH: TATMEHTHEIN CIIOH,
(oTopenenTopHbIe KISTKH (TaJI0YKH H KOJIO0YKH), CIIOH HEHPOHOB U BOJOKHA 3PUTEIIEHOTO
HEpPBa, JKEITOE MATHO (YIaCTOK CETYATKH, COACPIKAIMH TOJIBKO KOJIOOUKH) ¥ CIENoe MATHO
(MecTo BBIXOJa W3 CETYATKH 3PHTENBHOr0 HepBa). MexaHH3Mbl 3pHTEIEHOTO BOCIPHATHIA: POJIb
xpycranuka (poxycHpoBaHHe H300paXkeHHs Ha CEeTYATKE 33 CYET M3MEHEHHs CBOEH KPUBHU3HEL),
nanovex (CBETOBOCHpHATHE) B KONOOUeK (IBeToBoCHpHATHe). Hapymenus 3peHus:
6mazopyKocTh (yumHeHHas (opMa I1a3Horo s0JI0Ka HITH YBE/IMYeHHas KpHBH3HA XpYCTallHKa),
ATLHO30PKOCTS (yIiomenHas (popMa ria3sHoro sS0J10Kka Wil XpyCTalliKa), JalbTOHH3M
(uBeTOBas cllenoTa H3-3a Ae(eKTOB KOI00UeK), cyMepedHas (KypHHas) CIENoTa u3-3a Ae(eKToB
najo4ex, IOMyTHEHHE pOroBHIEI (0eIEMO), TOMYTHEHHE XpyCTalliKa (KaTapakTa), - 1
BO3MO)KHOCTH WX JieueHus. [ uruena 3penus.

Opran ciyxa. CTpoeHue oprana ciyxa: Hapy»KHoe yXo (yIIHas paKOBHHA H CITyXOBOH
IPOXO]I C XKene3aMu), cpenHee yxo (bapabaHHas mepenoHKa, MOJIOTOYEK, HAKOBAIBHS U
CTpEMeYKo, CIIyXoBas TpyOa) U BHYTPEHHEe yX0-yIuTKa (OBAIBLHOE M KPYTJIOe OKHA, JKUIKOCTh
YIUTKH, IepenoHyaras neperopoaka, Memopana, BOJIOCKOBbIE KIETKU-CITYXOBBIE PELIEITOPSI,
ciyxoBoii HepB). CIIyXOBOE BOCIIPUATHE M €0 MEXAHU3MEIL: KoNeOaHus BO3/[yXa — HAPYKHOE
yxo0 — konebanus 6apabaHHOI nepenoHKH — KolneOaH|s CIYXOBBIX KOCTOUEK — KoJieOaHus
MEepenoHKH OBAILHOrO OKHA — KOJIeOaHHA JKHAKOCTH YIIMTKH — Pa3ApaKeHHe BOJOCKOBBIX
KJIETOK — BO3HMKHOBEHUE M IPOBEACHNE HEPBHBIX UMITYJILCOB. 3a00NI€BaHMs OpraHa ciyxa :
HAKOIJICHHE YIITHOH Cephl, CHXKEHUE 3JIaCTUYHOCTH DapabaHHOM NepernoHKH, BOCHAICHUS
cpemHero yxa (OTHTBI), HacleACTBEHHA MTyXoTa (1e(eKThI CIIyXOBBIX KOCTOUYEK, BOJIOCKOBBIX
KJIETOK, CIIyXOBOTO HEpBa). ' UrueHa opraHa ciryxa.

Opran paBHoBecus (BecTHOYNApHLI anmnapar). CTpoeHue opraHa paBHOBECHS:

MOIYKPY KHBIE KaHalbl, MEIIOYKH ¢ H3BECTKOBEIMH KPUCTAJUIAMH, CTYICHUCTAs KK IKOCTB,
BOJIOCKOBBIE KJIETKH-PELENTOPhl M HEPBHEIE BOJIOKHA; CBS3b C BHYTPEHHUM yXOM. DyHKIIMH
OpraHa paBHOBECHS: BOCHPHUSTHE HH()OPMALHH 0 MOJOMKEHHH T'OJIOBHI (TeNa), Hayaine 1
3aBEPILICHHH IIPAMOJIMHEHHOI O IBMIKEHHUS, €0 YCKOPEHHH UM 3aMeJIEHUH, H3MEHEHUH CHIIBI
TSDKECTH; UX MEXaHU3MBI (POJIb CTYIEHHCTOH HIKOCTH, H3BECTKOBBIX KPUCTAIJIOB,
BOJIOCKOBBIX KJIETOK). YkauuBaHue (Mopckas 601e3Hb) U ee NpUYHHEL [ uruena
BECTHOYIJIAPHOTO anmnapara.

Oprane! 060HsHNS ¥ BKyca. OOOHSATETbHEIE PEHEeNTOPH], HX PACHONI0KEHHE (CITM3UCTEIH
3MUTENHH HOCOBOM IT0JIOCTH), CTpoeHKe (OynaBOBUIIHEIE KIIETKH C PECHUYKAMH) U (PYHKI[UH
(B3auMoOIeNCTBHE PeCHUYEK C MOJIEKYIaMH TIaXyJHX BEIEeCTB U (JOpMHUPOBAHAE HEPBHEIX
MMITYJILCOB). BKyCOBBIE PELENITOPEI, HX PACIIOIONKEHHE (BKYCOBBIE COCOUKY HA TOBEPXHOCTH
S3BIKA), BKYCOBBIE 30HHI (CIafKoe — KOHYHK SA3BIKa, COJICHOE — NMepe/iHss U G0KOBBIE YacTH
sI3bIKa, KUCI0e — OOKOBBIE Kpast cpelHel JacTH A3BIKa, TOPHKOE — 3aTHAS YacTh A3BIKA).

Oprasel MBIIIEYHOTO ¥ KOXKHOTO 9yBCTBA. MEIIEUHBIE pENEeNTOPE], HX PACIION0XKEHHE
(Mycxynatypa) u GyHkimun (Bo30yKIeHHE TIPH COKPAIEHUH WM PACTSDKEHHH MBIIII],
obecriednBaroIiee KOOPAHHAIHIO IBIOKeHNUH). KoyKHbIE pelienTopel, uX pacmojiokeHne (Koxa),
pazHooOpa3ue CTPOEHHUS B CBSI3M C pasHoOOpasuem QyHKIMH (pEeHEnTOPbI, BOCIPUHHMAIOIIAE
IPHKOCHOBEHHE, JaBJIeHHe, X0JI0/, TEII0, 00Ib).




IHAOKPHHHAS CHCTEMA.

Yenessl BHYyTpeHHel cexpenny. IIuToBumHAs Kejle3a, €€ pacHoloKeHHe (CepelIuHHasn
06acTh €M IO IOPTAHBI0), CTPOSHHE (IBE JOJBKH, COSJHHEHHBIE MEPEMBIUKOA, COCTOMIIHE
13 (OITHKYIOB), H GYHKIHH (COCOOHOCTH MOMIOMATH MO/, CHHTE3UPOBATh M CEKPEeTHPOBATh
THPEOWHBIE TOPMOHBI, KOTOpbIE YCHIMBAIOT HHTEHCHBHOCTh IOMJIOLICHHS KHCIOpOJa H
SHEPreTHYecKoro o6MeHa BEIIEeCTB, CTHMYJIHMPYIOWIMX POCT OpraHuW3Ma, aKTHBHPYIOT
BO30YIMMOCT LEHTPAIbHON HEPBHOH CHCTEMBI, NaMATh W dMomuH). Hapymenus ¢yHKImi
IMUTOBUIHOM JKeNe3sl: MUKCeneMa (Ie(UIIUT THPEOUIHBIX TOPMOHOB Y BPOCIBIX, BBI3BIBIOIINN
CHIJKeHHE OOMEeHa BBIMIECTB M TEMIIEPATYphl T€la, OTEYHOCTB, CYXOCTh KOKH M YacTHYHOE
BBIMTAZIEHHE BOIOC), KPETHHH3M (IedHUIUT THPEOMIHBIX TOPMOHOB Yy HOBOPOXICHHBIX,
NPUBOASAMIAY K KapiMKOBOCTH W CHJBHOM YMCTBEHHOM oOTcTanocTtH), Oasenosa GonesHb
(M36BITOK THPEOMIHBIX TOPMOHOB, CONPOBOXKHAIOIIMIACA YCHICHHBIM OOMEHOM BeINECTB,
[IOBBIICHAEM TEMIIEPATyphl Tela U BO3OYAMMOCTH, MOXYHaHHEM Ha (DOHE IOBBILICHHOTO
armeTuTa).

Hooscenyoounan acenesa, ee noxkanmmsanus (ciesa OT OCH Teja, o OoJbIION
KPUBH3HOM JKeTy/Ka), SHAOKPUHHAs (QYHKIHMS (CHHTE3 M CEKpEeIus CleHHaTbHBIMA TPYIIIaMy
KJIETOK TOPMOHOB, PETyJMpPYIOIIUX YTJIEeBOJAHEI oOMeH). MHCYIMH Kak OIMH H3 TOPMOHOB
TMODKENYTOYHOM JKeNe3bl, CHIKAIOMUI KOHLIEHTPALMIO IIIOKO3bI B KPOBHU IIyTeM YCHIICHHS €€
IIOTJIOIEHNs KJIETKaMK (MBIIIIIB], TIEYeHB, )KHPOBBIE KIETKH); CaXapHBIH AHabeT, BBI3bIBAEMBbIN
nepHUOUTOM WHCYIMHA, €ro CHMITOMBI (IIOBBIIEGHHAS KOHIEHTpAlHs TIIIOKO3El B KpOBH,
HAIMYAE TOKO3bl BO BTOPHYHOH MOde, 9acThie H OOHIBHBIC BEUICICHHS MOYH, XKaX/a).
ITocnencreus HM3GBITKA MHCYIHMHA B OpPraHM3Me (HH3Kas KOHICHTpALMs TJIFOKO3BI B KPOBH,
HapyuieHuss paboThl HEHpOHOB TOJOBHOTO Mo3ra, obmias ciabocTh ¢ TMOTepel CO3HaHHA H
Cy[IOpOraMH).

Haonoueunuku, ux noxamuszaius (NapHbie Kele3bBOIN3H BEPXHEr0O MOJIOca NOYeK),
crpoeHue (KOPKOBEIM CIIOH M MO3rOBOE BEMIECTBO) M (QYHKIMH (CHHTE3 M CEKpELHs TOPMOHOB,
PEryNHpYyIOIMX BOIHO-CONEBOH OOMEH - MHHEpalTOKOPTHKOCTEPOHIBI KOPKOBOTO  CIIOS,
YTIIEBOTHO-0TKOBBIH 00MEH — IIIOKOKOPTUKOCTEPOUBI KOPKOBOIO CJIOS, IIOJI0OBOE CO3PEBAHUE
Yy MYXYHH — aHIPOTEHBI KOPKOBOTO CJIOSI, JEATEJLHOCTH BCEX BHIOB MBI OpraHu3Ma,
YTJIEBOJTHO-XKHPOBO# 0OMEH — apeHaiH ¥ HOpaJpeHAIHH MO3TOBOr0 BEMIECTBa.

ITonossie sicene3pt (IUYHUKA ¥ CEMEHHHKH). SMUHMKH: WX PACIOIOXKEHHE (IIOJOCTH
Tasa Ha MAaTOYHBIX CBfA3KaX), CTpOeHHe (TeNa W3 COENMHHUTENBHON TKaHH C (POJUIHKYIaMH),
SHIOKpUHEHAS (DYHKIUS (CHHTE3 M CEKpeLys 3CTPOreHOB — JKEHCKHMX IOJIOBBIX TOPMOHOB).
DYHKIIMH KEHCKHX MOJIOBBIX TOPMOHOB (CO3pEBaHHE SHIEKIETOK ¥ OBYJISALAA, OTIOKEHHE KUPa
[0 JKEHCKOMY THITy, >KEHCKHMU THI I[OBEIeHHs), nocieAcTBuss ux nedunura (becronwe,
pa3sBUTHE MPU3HAKOB I10 MYXKCKOMY THITY) H H30BbITKa (IIpeKAEBPEMEHHOE I0JI0BOE CO3PEBAHUE).
CemeHHWKH: WX pacrojokeHue (MOIIOHKa), CTpoeHHe (CIOXHas 000j0YKa, [ONBKH C
CeMEHHBIMH KaHAJIbI[AMH), SHIOKpPHHHAA QYHKIUS (CHHTE3 U CEKpElHs aHIPOreHOB — MYXKCKHX
TOJIOBBIX TOPMOHOB CIICIMATBHBIMEA KIETKAMHA CEMEHHBIX KaHaIbIeB). DYHKIHH MYMKCKHX
TOJIOBEIX TOPMOHOB: pa3BUTHE MYXKCKHX IIOJIOBBIX IIPH3HAKOB M IIOBEIEHHSA, KOHTPOIb
criepMaToreHesa, CTUMYJISIIAS OKOCTEHEHHs XpsIleH, YCHICHHE CHHTe3a OENKOB B MBINIAX H
neuenu. [locnencTBus nedHIUTa MYKCKHX IIOJIOBHIX TOPMOHOB (OecruiofiMe, pasBHUTHE IO
YKEHCKOMY THITY) ¥ UX H30BITKa (TIPeX/IeBpEMEHHOE IT0JI0BOE CO3PEBAHHE M HU3KOPOCIOCTD).

T'unoghusz: ero pacroinoixkenne (BBHIPOCT HIDKHEH CTOPOHBI IPOMENKYTOYHOIO MO3Ta),
crpoenue (TepeqHss W 3aJHAA HONH) ¥ (QYHKIHH (CHHTe3 M CEKpelus IOpMOHAa pocTa H
TOPMOHOB-TPOITHHOB, PEryIHPYIOIHMX pab0oTy NPYTHX JKele3 W OpPraHoB: IOJIOBBIX, MOJIOYHBIX,
UIUTOBUIHON, HAMIIOYEYHHKOB, [TI0YEK, MATKH.

[opMOHBI: WX CTpykTypa (UEeNTHAHBIE — WHCYIHH, CTEPOMJHBEIE — IIOJNOBBIE H
KOPTHKOCTEPOUIHBIE, IPOHM3BOJHLIE AMHHOKHCIOT - THPOKCHH) M MEXaHU3M HX JEHCTBHS
(B3amMopeiicTBHE CO CHEHU(PHYECKUMH pELEeNTOpaMH ¢ IOCIHeAyIOINeH aKTHBAalHeH WIx
CHHTE30M OINpeeNeHHbIX KIeTOuHbX GenxoB) I'opmoHBI rHDOGH3a, HAANOYEIHHKOB,
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MOZDKEITY/J09HOM, IMMTOBHIHOM 1 TOJIOBBIX JKene3: QYHKINH M TOCTENCTBHS HX HapyIIeHHs (CM.
BBILIE).

Heiipo-rymMopaibHas  peryisiiis  aKTUBHOCTH  OpraHmsma. I'mmoramamyc: — ero
nokammamus  (MPOMEKYTOYHBIA MO3r) M (pyHKIMA (CHHTE3 M CeKpeuus HeiporopMoHOB,
perymupyionmx pabory rumo(usa mo NPHEIMIY «CTHMYILIIMS-TO/@BIcHHeEY). ['HmoTanamo-
runodu3apHas CHCTEMa M cxema ee paboThl: ypOBEHb FOPMOHOB B KpOBH — IHMIIOTallaMyc —
CeKpelys HEWpOTOPMOHOB —> TumO(H3 — CEKpenHs TOPMOHOB Trunopmsa — KeJe3bl
BHYTpEHHEH CeKpeluH — CeKpelHs TOPMOHOB JKejie3 — OpraHbl M TKaHW, THIOTAIaMmyc;
TMPHHIKN 06paTHOM CBSI3H B paboTe rHIIOTOIaMO-THIIOPH3aPHOH CHCTEMBIL.

PenpoanykTHBHAdA cHCTEMA.

Oprassl _pasMHOXKEHHs: TOHAAB! (IOJOBBIE JKENE3sl — SUYHHKA M CEMEHHHKH),
BHYTPEHHME MOJIOBbIE Oprafel (SHIEBONBI-MATOYHBIE TpYOBI, Marka ¥ BIAraiuiie;
CeMSIPOBOJIbLI, CeMSU3BepraTeNbHbI MPOTOK M Mpe/ICTaTeNIbHas JKeJie3a), Hapy)KHBIC IOJOBLIE
oprasbl (Masisle H 60JIBLIKE [OJIOBbIE IyObl, KIMTOP; MOIIIOHKA ¥ MOJIOBOY WIEH), X CTPOCHHE U
¢ynkmum. [Ton0BblE TOPMOHBEI M II0JIOBOE CO3pEBaHHME. BoJE3HM pPENpOAYKTHBHOH CHCTEMBI,
npoduIaKTHKa BEeHEPHYECKHX 3200 IEBaHUH.

O6pazoBaHue IIOJOBHIX KIIETOK (AHIEKIETOK M CIIEPMATO30MIOB): 30HEI (NEPHOIIBI)
pasMHOKeHHs (OOTOHHH M CIIEPMATOTOHHH), pocTa (0OIMTHI 1 U CriepMaTOLHUTEL 1), co3peBanus
(o6pasyromuecs myTeM MeHo3a oonuTs! I1 ¢ HANPaBUTENLHEIMA TeNbIaMy U criepMaTomuTs 11
CO CIIepMaTHAaMH), (POPMHPOBAHHS (AHIEKISTKA ¥ CIEPMATO30H/IBI).

PazsuTie 3apoasina ¥ mioja. OmIogoTBopeHre SHIEKIeTKH i ee qpobierne (3apobiil
m3 30-32 KJIEeTOK) B MATOYHBIX TpyOax, BHyTpHYTpOOHOE pa3BHTHE B MaTKe ¢ 00pa3oBaHHEM
IUTALIEHTHl ¥ TIYTIOBMHBL, CTPOEHHE ¥ PONb ITHX BPEMEHHBIX OpraHoB (razoobmeH M oOMeH
BEIECTB MEXIy KpPOBBIO Marepd ¥ 3apoislma-iuiozna). Passutwe 3apomemma (1-6 nHexemn
GepeMEeHHOCTH): TOSBICHHE W PA3BUTHE 3a4aTKOB OPraHOB M KOHEYHOCTeH, ceprnueCueHue) u
mwiona (7-8 Hemens GepeMEHHOCTH ¥ Aajee): 3aBEIIeHHe pasBHTHA H JIbHEHIIHA POCT Tena H
opraHoB. bBepeMeHHOCTB: €€ OCOOEHHOCTH (YCHIIEHME BBIJCICHHS TOPMOHOB SHIHHKAMH,
YBEJIMUEHHE pPAa3MEpoB TPYAHBIX JKEle3 W MAarKH, yBelHdYeHHe apTepHalbHOrO IABJICHUA H
BOJIHO-COTIEBOT0 06MEHa, MOTpeOHOCTH B BUTAMHHAX) M TUT'MeHa (JIM4as THIHEHa, IIPaBHJIbHbLI
PeXUM MHUTaHWS W CHA, NPHEM JIeKapCTBEHHBIX IIPENapaTtoB TOJBKO 10 HAa3HA4YEHHIO Bpada,
HENONYCTUMOCTh KypeHMs Tpuema ankorons). Poxpenme peOeHka, ero pocT ¥ pasBUTHE:
MeXaHH3M DOJOB (COBMECTHOE COKpAIleHHe MBI MaTKH M OpIOIIHOH CTEHKH) M Hadaia
NBIXaHHs TOCNe TIEPEeBS3BIBAHMS W OTpe3aHHs MyNOBHHEI (HAKOIICHHE YIJIEKHCJIOTo rasa B
Oprasu3Me HOBOPOXKIEHHOTO M BO30yK/IeHHE NBIXaTeIbHOr0 LEHTPa), IEPAOJIE! Pa3BUTHS 1OCTIe
pOZIOB: TpPYHHOM BospacT (NMEPBBIA TroX JKW3HH), paHHee JAeTcTBO (BospacT 1-3 roxma),
NOLIKONBHBIN mepro (0T 3 1o 7 JneT), MKOAbHBIH neprox (7-17 5eT), MOAPOCTKOBBIA MEPUOL
(11-17 niet) — pusronorugeckas, NICUXOJIOTHYECKAsS U COLHAIEHAA 3PENIOCTE.

KpogpenocHasi n iuMpaTHYeCKasT CHCTEMBI.

Opransl KpoBoobpameHns: cepalle, a0pTa, apTepuH, KamLBIPsL, BeHbl, - 06mui 0630p
CTpOeHHA B QyHKIUH.

Cepaue, ero crpoeHue (okoiocepjedHas CyMKa, CepAcdHas MBIIINA, MpeACepAust U
JKENYI0YKH, CTBOpYATHIe KiarnaHbl) H paboTta (IBM)KEHHE KPOBU B CEPJILE U3 MONBIX U JISTOUHOH
BEHB TIpEICEpHHs, W3 Tpeicepauil B JKEIYyHOUYKH, H3 3KEIyJ04YKOB B QOPTy W JIETOYHYIO
aprepuro). CepeyHsIH MUK cokpammenue npeacepauii (0,1 cex) — COKpaleHHe JKEeIyI04KOB
(0,3 cex) — obmee paccrabmenue (0,4 cex), - ponb MOMYJYHHBEIX W CTBOPYATBEIX KIIANAHOB.
Apromatusm paboTer  cepmua (cmocoOHOCTH K CAMOIPOM3BOIBHBIM — PUTMHYECKUM
COKpAIIIEHHSIM) B er0 MeXaHu3M (Haauuyue ocoOBIX CaMOBO30YXIAOIIUXCS MBILIEYHEIX KIIETOK C
gHaubonpInell KOHILEHTpallHedl B NpaBOM IIpelcepAdH. DIeKTPOKapIHOTpaMMa — OTpPaKEHHE
JIESITEIGHOCTH Cepiia Ha OCHOBE PErHCTpallid OHO3NEKTPHYECKMX CHTHAJIOB, T€HEPUPYEMbIX
cepaueM. Heiipo-rymopanbHasi peryisiius paboTel cepua: peLEnTOphl B CTEHKaX MONOCTEH
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cep/Ia, BOCIPHHAMAIOIINE M3MEHEHHs NaBICHHA KPOBH; POJIb CHMIATHYeCKOro (ocnabienue
YaCTOTHI COKDAIIECHWH) M NApACHMIATHYECKOTO (YCHJICHHE YaCTOThI COKpALICHHIi) OTHENOB
ABTOHOMHOM HEpBHOU CHCTeMbl, poib (U3MUeKHi Harpyskd, OOJNEBBIX pasApaXeHud H
3MOLMOHATBHOTO COCTOSIHMS; ycHiIeHHe paboTsl cepAla 1oz NSHCTBHEM aapeHalnHa H COJCH
KalbIHs, ocabienue paGoTsl CepAla MpH JeHCTBHU aleTHIXOIMHA H COJICH Kaus.

Bonbmo#l W Majslif KpYyrM KpOBoOOpauleHHs: KPOBEHOCHBIE COCY/BI, MX CTPOSHHE
(FNMTeNMANBHAS, INIAAKOMBINIEYHAas ¥ COCIMHATENbHAs TKAHH, MOMYIyHHbIE KilanaHsl).
Boiemol Kpyr KpoBOOOpAINEeHHMS: IBIDKEHHE KPOBH B COCY[aX OT JIEBOIO JKeIyloyka Jo
IIPaBOTO Tpencepaus (JIEBBIH JKeIyL04eK — aopTa — apTepHH — KalWJULAPEL C apTepHATbHOH
KPOBBIO K MO3T'y, BHYTPEHHHUM OpraHaM, MBIIILAM U KOXe; BEHbI C BEHO3HOH KPOBBIO OT I'OJIOBE,
ITeH ¥ BepPXHUX KOHEUHOCTEW — BEPXHSI [I0J1asi BeHa — MIPAaBOE MPEICEPUE, BEHEL C BEHO3HOH
KPOBBIO OT TYJIOBHILA, HH)KHAX KOHEYHOCTEH W OpraHoB OpIONIHOM MMOJIOCTH — HIDKHSIS HOJIasd
BeHa — IpaBoe npenacepaue). Mabiii Kpyr KpoBooOpalneHus: ABHKECHHE KPOBH OT NPaBoOro
JKey[oouKa A0 JIEBOTO TMpencepaus (MpaBhli JKeNyJ0YeK C BEHO3HOM KPOBBIO — JIErOYHAasd
apTepusi — JIETOYHBIC KAIMUIAPEI —> JIETOYHBIE BEHEI C apTepHalbHOH KPOBBIO — JIEBOE
npencepaue). Poib MONMyJYHHBIX KJamaHoB B  KposooOpamenun (obecredeHue
OJTHOHATIPABJIEHHOr0 KPOBOTOKA), KPOBSHOE JaBlIeHHe (MAaKCHMAIBHOE apTepPUaNbHOE - B a0pTe
NpA  COKpAIIEHHH JKEIyJOYKOB H MHHMMAJIbHOE apTepuanpHOe - B aOpTe BO BpeMs
pacciablieHUst JKETyA04KOB) M €ro pEerynsnus (peuentopbl B CTEHKaX COCYA0B — HEPBHBIC
MMIIYILCEL B IEHTpaxX IIPOJOJICOBATOTO MO3Ta — MBIl COCYAOB M CepieYHas MBIIINA;
[TOBBIICHHE JABICHHUS — DACIIMPEHHE IIPOCBETOB COCYAOB M ociabrneHue paboTel cepana,
ajieHue JABIEHUS — CYXEHME IIPOCBETa COCYINOB W yCHIieHHEe paboThl cepiua), H3MEpeHHe
KPOBSHOTO JABJIEHHS C MOMOINBIO TOHOMETpa, Myjihkc. OTpUIATeNbHOe BIMSHHE HUKOTHHA M
ankoroys (TOBBINIEHHS aApeHalMHa B KPOBH) Ha CEpACYHO-COCYyAMCTYIO cHcTeMy. CepaedHo-
cocyaucThle 3a00eBaHus (THIICPTOHHS, aTEPOCKIEPO3, HH(APKT MHOKap/a), X NpodHIaKTHKA.
[TepBast TOMOIIB IPH KPOBOTEUEHUAX.

Kposb. CocTas KpOBH: IUIa3Ma, SPUTPOLMTH, JEHKOIMTE! (HEHTpoQmbl, Gasopuisl,
303MHO(QMIIEI, MOHONIMTEI, Makpodard, TuMGONUTE), TPOMOOIHMTEL, MX CTPOEHHE, (QYHKIHH,
KOHIIGHTpaliss B KpoBd. ['pynmer kpoB (cucteMel ABO u Pesyc), mx 3HaueHHe s
nepennBanns KpoBu. Bonesny kposr (aHeMHH, TeMOGMIINA), X IPHIMHEI X IPO(QHUIAKTHKA.

Oprassr _mumboobpamenns (COCymbl, y3NBI), CBS3b C CHCTEMO# KpoBooOpalleHwus,
obpazosanue uMOEL

BHyTpeHHss cpela oprannsMa (KpoBb, TuMba, TkaHeBas XKUAKOCTE), €€ eMHCTBO.

Hmmynnas cucrema.

Opransl MMMYHHOM CHCTEMBI: KPACHBIA KOCTHBIH MO3T, BHMJIOYKOBAs JKene3a(THMYC),
ceneseHka, TAMQpATHYECKHe Y3/, TKaHEBBE JUM(OCKOIIEHHs. VIMMYHUTET: KIETOYHBIH U
ryMOpaJIbHBIH, aKTHBHBIA U MACCHBHBINA, €CTECTBEHHBIH ¥ MCKYCCTBEHHBIH. Posb darountos u
mUM(OIMTOB B HMMYHHOM OTBeTe. VIMMyHONOrudeckas NpO(HIaKTAKA HHEKIHOHHEIX
3a00s1eBaHuil (BAKIMHLI M CHIBOPOTKH). Bone3Hd MMMyHHOM CHCTEMBI (MMMYHOAEHHIWTEL
amteprus), uX npudueel. CITA]] 1 ero npoduiakTHKa.

MoueBblge/HTEeILHASI CHCTEMA.

Oprassl MOUYEBBIJICIIeHHUS (nouxw, MOYETOYHHKH, MOYEBOH y3BIPb,
MOYeHCITyCKaTeIbHbI KaHam), HX crpoeHne u Gynkuuu. O6pa3oBaHue NepBHYHOM B BTOPHYIHON
MOYH: (PMIbTpaIys IJIa3MBEl KPOBH B IIOYEHHEIX KiyOoukax; peabcopOrust BOIBI, TIIEOKO3BI H
AMHHOKHCIIOT B IIOYEYHBIX KaHaIblax. HeHpo-ryMopanbHas peryJsius MOYeBBIICIUTEILHON
cHcTeMbl. 3ab0JIeBaHusi MOYEBBIICTUTEIIEHEIX OPraHoB, HX MPOQHIaKTHKA.

JIpixaTesbHAS CHCTEMA.
Opragsl _JBIXaHWS: HOCOITIOTKA, JerkdHe (Tpaxes, OpOHXH, JErOYHBIE ITy3BIPHKH-
albBEOIIbl), JIeroYHas cyMmKa (IUieBpa), - UX cTpoeHHe W (QyHKIHUH. J[pIXaTeIbHBIC NBHIKCHUS,

13



poJib MeKpeOepHBIX MBI K Auadparmel. [a3000MeH B JErKHX, €TO MEXAHU3MEL (cBoboHAs
maddysus KECIOpoAa M YrIeKucioro rasa). He#po-rymopanbHas perysalius ABIXAHHA.
HckyccTBeRHOE pIXanue. Bolle3aHu opraHoB JIBIXaHHS, X Npo(uiIakTuka. I'onocoBoi anmnapar.

[InmeBapHTeILHAS CHCTEMA.

Opransl nuineBapeHus: 3yOsl, poToBas MOJOCTb, A3BIK, MUIIEBOJ, XKEJIYNIOK, KHIIETHHK
(TOHKas, TOJICTAs, CIEnas | IpsAMas KUIIKH), - AX CTPOCHAE U (yHKIHMH.

[TumesapeHve B PA3IAYHBIX _ OTJENAX [HIIEBAPUTENBLHOTO TPAaKTa, (QepMEeHTHI
MUIIeBapeHHus. BcackiBaHHE MPOAYKTOB NHUINEBAPEHHS M BOABI B KMeunuke. Ponb MedeHH,
CITIOHHBIX M TIODKENTY0YHON Kele3 B mumeBapeHud. Kumeunsle OakTepHn U NHUIIEBapEeHHE.
Heiipo-ryMopaibHast peryisnus IHmeBapeHus. bome3sHd OpraHoB MHIIEBApEHHA, HX
npopunakTuKa. 'uruena nuranus.

IMoxkposnas cucrema.

Koxa: cTpoeHne (SMHAEpMHC, JAepMa — COOCTBEHHO KOXa, MOAKOXKHASI IKHPOBAd
KJIeT4aTKa, BOJIOCH], HOTTH, IIOTOBBIE W CAJIGHEIE JKEJE3Bl, HEPBHBIC PELENTOPhI, KPOBEHOCHLIE
cocymel), 1 GyHkuu#. Poib KOXH B TepMOpPEryJsiuu (TOJNIIMHA IOAKOKHOH KICTHATKH,
MaMeTp H YHCIIO OTKPHITHIX KallMIIISAPOB, aKTHBHOCTH TIOTOBEIX JKeNie3) M OCsK3aHuH (BHIBI
HEPBHBIX PELENTOPOB KOXKH). ['Hriena KoxXH, neppast IIOMOLIb IPH TEIIOBBIX, JICKTPHICCKAX U
COJTHEYHBIX 07KOraX, TEIUIOBOM yjape. Bose3Hu OKpOBHOM CHCTEMBI, HX IPOQHIAKTHKA.

OnopHo-aBUraTe/ibHasl CHCTEMa,

Cxener: uepen (JloOHas, TEMEHHasl, 3aThIIIOYHAS, BHCOYHAs, CKYJIOBasl, HOCOBad, CIIC3HAs,
BEpXHe- H HHJKHEYENOCTHAA KOCTH), IO3BOHOYHMK (IICHHBIH, TpyAHON, NOSCHHYHBIM,
KPECTIIOBBIH M KOMYMKOBBIH OT/EINbI, [I03BOHKH), TPy/HAas KiIeTka (103BOHKH, pebpa, rpy/uHa),
T0AC BEPXUX KOHEHEYHOCTe! U BepXHUe KOHEUHOCTH (JIONAaTKa, KIK0YHIa, [ieyeBas, TOKTeBas 1
JNydeBas KOCTH, 3aICThE, MACTh, HAIBLBEI), I0SC HIKHUX KOHEUHOCTEH M HIDKHHE KOHEYHOCTH
(Tasosasi, OeaperHas, Gombmmas u Manas OeploBble KOCTH, KOJICHHAs Jalledka, IMPEAIIIoCHa ¢
MSITOYHOM KOCTBIO, IUNIOCHA, TNanbisl). KocTu: cocraB (OpraHdyYecKHe W HEOpPraHWdecKHue
KOMIIOHEHTHI), CTpOeHHe (KpyIyble M IUIOCKHe, TpyOdaTele M ryOuaTbie), poCT M THIIEI
coeIiHeHHi (HemoABHIKHEIE - III0B, TIOJIYIOABHKHEIE ¥ TTOBIKHbIE - CyCTaBbI) KOCTEH.

CxeneTHBlE MBINIIEL: CTpOeHHE (COENMHHTENBHOTKAHHAs 000JI0YKa, CYXOMKHIINS,
MBIIIEYHBIE ITyYKH, MHOTOSJEPHbIE MBIIIEYHEIE BOJIOKHA, KPOBCHOCHBIE COCYIBI, HEPBHBIC
OKOHUAHHs), CBOWCTRA (BO3OYIMMOCTH M COKPATHMOCTB), OCHOBHBIE TPYIIBI, (QYHKIHH.
MpuMmuYeckue MBIIIEL. IlepBas IOMOLIB TPH PACTSDKEHHSX CBS30K, ymubaX, BBIBUXaX H
nepenoMax KocTel. Boe3sHu OnopHO-IBAraTEIFHON CHCTEMBI, HX IPOQHIaKTUKA.

O6men BemecTs U YHEPTHH.

O6Men perecTs (MeTaGoNM3M): IIACTHYECKHAI W SHEpreTHdecKuii oOMen (anabonusMm u
karabomusm). MeraGonu3M GeNKOB, JXKUPOB, YTJICBOJOB, MHHEDANBHBIX COJIEH W BOIBI, €r0
3HAUEHHUE,

Buramuns! (BogopactBopumbie — By, B, B2, C u xupopactBopuMsie — A, D), ux posib B
o6Mmene BemecTs. Bonesnn oOMeHa BEIECTB, TUIIEDP-, TUIIO- X ABUTAMHHO3BI, UX IPO(QHIaKTHKA.

300JI0T'Hs1

CucremaTrka )KHUBBIX OPraHU3MOB: UMIIEPHH, HAIapcTBa, NapCcTha, MOALAapCTBa, TUIIBL,
MOJTHITEL, HAAKIACCEI, KJIACCHI, OTPAIBI, CeMEHCTBa, POIbI, BUIBL.

Wmnepuss  Hekneroumsle,  mapctBo  Bupycer:  crpoeHue  (puboBHpYCH |
NE30KCHpUOOBHPYCEI,  OeikoBele W MeMmOpaHHBIE — 00OJIOYKM), — JKM3HEHHBIH  ITHKI
(B3auMozeHcTBEE C KIETKOM, NPOHHKHOBEHHE B KIETKy, OCBOOOXKAEHHE OT 000/I0YeK,
PEIUIHKALMSI, TPAHCKPUIILMS, TPAHCIAIMS BHPYCHBIX O€/IKOB, COOpKa BUPYCHBIX YaCTHII, BEIXO/
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W3 KIEeTKH), OKOJOTMYECKOE, MPOMBILUICHHOE M MEAHLHHCKOe 3Ha4YeHHe. BHPYyCHEIE
3abonepanust yenoseka. BWY (Bupyc WMMyHOAe(HIMTa 4YeENOBEKa), IyTH 3apakeHusd,
npodunaxraxa CITA]a.

Vmnepus Knerogrele, HammapcerBo I[IpokapHoThl, HapcTBo JyOakTepHH: CTPOCHHE
(kmeTounas CTeHKa, KieTouHas MeMmOpaHa, JKTYTHKH, LMTOIUIa3Ma ¢ puOOCOMaMH, SICPHBIA
anmapar — HyKJIeoux), nuTanue u oOMeH BemecTB (aBTOTpodbl: (HOTO- U XEMOCHHTETHKH,
reTepoTpodsl — canpodHThl ¥ IApa3HTHl), JKH3HEHHBIE IHUKIEI (IpocTOe OMHApHOE IENCHHE,
cmopoo0pasoBanme),  SKOJIOTHYecKoe  (MPOAYIEHTHl, KOHCYMEHTBI M DEIyLCHTEL),
MPOMEIIIIEHHOE  (MOJIOYHOKHCHBIE OakTepuu) M MEMHUIMHCKOe (KHMIIeuHas MHMKpodropa,
Bo36yurenu uadexuni) snayenne. [Ipodunaxtuka GakTepHanbHBIX 3a001€BAHMH.

Hamuaperso — DykapuoTsl, 1apctBo  JKHWBOTHEIE, MOANAPCTBO  ONHOKIETOYHbIC
(IIpocrefimme) KUBOTHBIE: IIPOMCXOKACHHE,CHCTEMATHKA, CTPOGHHE, OOMEH BeIIeCTB,
JKU3HEHHBIE IMKJIBI, 3BOJIIOIMOHHOE, OJKOJOIMYEecKOoe, IMPOMBIIUIEHHOE H MEIUIHHCKOE
3HaYEeHUE.

Tun CapkoZoBOXKIYTHKOBEIE: 00mas Xapakrepuctuka. Kinacc CapKomOBbIE: MOAKIACCH
Kopuenosxxu, JIyuesuku u Conseunnku. CapKoZIOBEIE — Apa3sHTHI YeNOBEKa (U3EHTEpUiHAS
ame0a).

Kimacc XKryrukosele (OKryrukomocupl): mojknaccsl JKuBoTHele M PacTuTenbHEBIE
KTYTUKOHOCIEL JKTyTHKOBEIE — Mapa3uTel YenoBeka (JsmMOmms).

Tun Pecununsie (Mudysopun): obmast xapaxrepucTuka. Mudy3opuu — mapasuTel
genoseka (OamanTHIMI).

Tun CropoBukn: obmas xapaktepucTHka. CIOpOBHKH — IapasuThl 4elloBEKa
(MaIIpUMHEIH ITa3MOIUH, KOKIMINH).

[omapcTB0 MHOrOKIETOUHEIE JKHBOTHBIE: IPOUCXOXKICHHME, CHCTEMATHKa, CTPOCHHE,
oOMEH BEIEeCTB, JKM3HEHHBIC ILHKIIBI, 3BOJIONHOHHOE, 3KOJIOTHYECKOE, IIPOMBIIICHHOE H
MEIHITMHCKOE 3HaYeHUE.

Tun Kumeunononocraere: obmas xapaktepucrrka. Kmaccel I'mapouamere (rupa),
Cumdounnsie (Mexyssr) u Kopannosbie moiumbl (akTHHUS, Kopauiel). OnacHele 17 YeloBeKa
MeIy35l.

Tun Ilnockue yepBu: obmas xapaktepuctika. Kinacc PecHuuHbIe depBH (IIaHapus).

Kiacc Cocanpimuky. CoCaiblIIAKH — MapasHThl 4eloBeKa (MEeYeHOYHBIH COCANBIIUK).

Knacc JlenTounele yepBd. JIEHTOUHEIE YepBU — Mapa3uThl YeloBeKa (MoK JIEHTE,

OBrduMit ¥ CBUHOM LEMHH, 9XHHOKOKK).

Tun Kpyrisle yepBu: obmias xapakrepuctuka. Kpyrisie yepBu — mapasuThl Y4EIOBEKa
(acxapmna, ocTpHIA).

Tun Konpkuatsie yepsn: obmast xapaktepuctika. Kiaccsl MHOromeTHHKOBEIE (HEpeH/a),
MaJroneTHHKOBEIE (JI0KIEBOH UepBh, TpyOOouHUK), [TusBKY.

Tun Ynenucronorue: obias XapakTepHCTHKA.

[Mogrun JKaGponsnmamme, kimacc PakooGpasuple. PakooOpasHble (LMKIONBIL, DPakH,
Kpabsl) — MPOMEXYTOYHBIE XO3s5l€Ba Iapa3sHTOB 4YeNOBeKa (IIMPOKWH JIEHTEl, JIErOYHbIH
COCAJIBIIHUK).

[Moxrun Xenuuepossre, kiace [Taykoobpasnste. [TaykoobpasHbie — mapasuTel YeIoBeKa U
IIEPEHOCUUKA HH(EKIHOHHBEIX 3a00NeBaHMil (YECOTOUHBIM M TAEKHBIA KIEHmu). SIMOBHUTHIE
naykoobpasHble (CKOPIIHOHEL, NAYKU: TAPAHTYI H KapaKypT).

[Tontun Tpaxe#noppmuamue, xnace Hacexomele (oTpsasl Ctpexossl, JKeCTKOKPEBLIEIE,
Yemyexpruiele, Ilepenonuarokpsuisle, J[Bykpeuible, IlomyecTkokpeumsle, Bmm, broxu).
HacekoMmele — mapasuTsl YelloBeKa M IepeHocYuKH 3aboneBanuil (BIIH, 610XH, KIIOILI, CIEMHH,
KOMapbl, MOCKHTEI, MyXH, 0BOZa). FIIOBHTHIE HACEKOMEIE (OCHI, ITIEIb], IIIMEITH, IIEPIIHH).

Tun Mommocku: ofmas xapakrepuctuka. Kiaccer JIByctBopuarteie (0Oe33yOka,
MepJIoBHLA, YCTPHIA, MHAWA), bproxoHorume (TpyAOBHK, KaTyllKa, BHHOIpajHas YIHTKa,
cru3eHb), [onoBoHOTHEe (OCBMHHOT, KaubMap, KapakaTHiia). BploXOHOrHe — NMpoMe)kyTOYHBIE
X0351eBa COCABIIUKOB.
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Tun Xopmosere: o6mas xapakrepucrika. [loarun becuepennsre, knace JIaHIETHAKH.

[Tontun Yepenusie (I1o3BoHOYHELE).

Hanxnacce Pri6er, kiace Xpsimiessie peiost (oTpsaast AKyibl # CKatsl).

Kmacc Koctable peiGp1, mnomkmacc Jlomactenepeie (oTpsael  Kucrenepele n
IBosikoprmamue), mnoxkiaace Jlydemepsie (oTpsgsr Ocerpoobpasuele, JlococeoOpasHsle,
Cenpneobpasnsie, Kapmoobpasusie, TpeckooOpasnele, Kambamoobpasueie, OxyneobpasHsie,
Vrpeobpasupie). KocTHble peIOBI — MPOMEIKYTOYHBIE XO03s€Ba COCAIBMIMKOB (Komaduil H
KUTaWCKHI COCANBIIMKHA) U IIHPOKOrO JIEHTeNa. SIIOBHTEIE U OMacHkle prIOB! (UrI00poxX — peida
(byry, MypeHBL, IHPaHbH, CKATEI, aKyJIbl). '

Knacc 3emuoBonusle (Amdubun): ortpsael XBocTaTtble (TPHTOH, cajaMaHIpa),
BecxpocTrle (Jaryimnka, ska0a), besHorue (dueppsra). SIIOBHTEIE 3eMHOBOIHBIE (JIATYIIKH, JKaObIl,
caJlaMaHIpEl).

Knacc ITpecmeikaromuecs (Pentwmmu): otpsamel  YemyigaTsie (SIMEpHIbl, 3MEH),
Uepenaxu, Kpoxomwiel. MckonaeMsle npecMmbIkaromuecs. SlnoBuTeie 3MeM (ramroka, acluj,
IUTOMOPIHHUK, 3¢a, KoOpa, rop3a), OnacHsIe MPeCMBIKAOIHecT (KPOKOIHIILI, YAABEL).

Kmacc  ITrumer:  Beckmnesle  (otpsamer  CtpaycooOpasuele, HammyoOpasnsie,
Kasyapobpasuele, KnusuoOpasusie), Kunesrie (orpsas! ITmareunooOpasnsie, KypooOpasHee,
I'yceobpasueie, [atmoobpasuele, Komubpumobpasmrie, Ilomyraeobpasnsie, CoBoobpasHele,
Coxonoobpasusie, Xypasneobpasasie, BopoOsuHO00pa3HEIE).

Knacc Munexonuratomue (3Bepu): nmoaxnaccsl OaHoOIpoxonHble, M SHnexnanynue
(exuana, yrkoHoc), Cymuarsie (keHrypy, Koama W Ap.), llrameHtapanele (OTpsiiBI
Hacexomosimaeie, Pykokpeutere, ['pezyHbl, 3aiimeoOpassere, Jlacronorue, KurtooOpasHsle,
[TaprokonsiTHBIe, HemapHokonbiTHEe, X000THBIe, Xunuele, [Ipumarer). Mekonuramoomue —
X03s€Ba MapasuTOB YEIOBEKa

Pexomenayemast muTepaTypa
®enepanbHBIi epedeHb Y4eOHUKOB 10 OMOIOrHH PEKOMEH,I0BaHHEIX K HCIIOIE30BaHUIO
MunucreperBoM IIpoceemenns.
3oosorus
1. Conun H. U., 3axapos B.Bb. Buonorus, poda, 2019.

2. ITonomapesa W.H., Kopuunosa O.A., Kyumenko B.C./TTox pe. Ilonomapesoit .H. buonorus
7 xnacc. U3narensckuit nentp BEHTAHA- TPA®, 2014.

3. KoncrantunoB B.M., ba6enko B.I'., Kyumenxo B.C. nox pen. Koncrantunoa B.M. Y4ebuuk
7 xnacc, XKusotaere, ®I'OC, Buonorus (JImaus [lonomapesa M.H. u np.) 7-e u3x., nepepab.,
m31. Benrana-I'pad, 2019,- ¢.288.

Yenosek

4. Huxumos A. U., bormanos H. A. buonorus. Yenosex m ero 3mopoBse. ['ymMaHWTapHBIN
u3narensckuil nesTp «BJIIAIOCy, 2012,- ¢.271.

5. Ilaceunnk B.B., Kamenckuii A.A., llIsenos I'.I".;
nox penaxnueit [laceunuka B.B. Cepust: buonorus. JInaus xusau. Anatomus. Usp.:
[Tpoceemenue, 2021 r., -¢.256.

6. dparomunos A.I'., Mam P.JI. Buonorus. Jluneitnsii xype. 9 knace, - M» Benrtana - I'pady» ,
2022r,- ¢.339.

7. CmupnoB A. T., Xpeurukos b. O./ ITox pex. CmuproBa A. T. OCHOBBI MEIHIIHHCKHX 3HAHUI
H 310poBOro obpasa xwu3nar. 10-11 knacc. bazoerit yposens- M.: Ilpoceemenne,2019.
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O6masn duoJiorus

8.Aragonosa Y. b., CuBormnazos B.W. buonorus . ba3ossit u yriny6nennsii yposens. Jpoda,
2013.-256 c.

9.3axapos B. B. , MamonToB C. I'., Connr H. 1., 3axaposa E. T. buonorusi. O61mast Guosorusi.
Yrny6nennsnii ypoBens. poda ,2018. —349c¢.

10.bopomun I1. M., Beiconkas JI. B., Jemvmmn I'. M.u gp./;Ilox pexn. Illymuoro B. K.,
Hemmuma ['. M. Bronorust B 2-x wactax ( yrinyOneHHbIH ypoBeHs) 10-11. M3gatenscTBo
«IIpoceemenue»,2012.

11.baryes A. C., I'ynenkosa M. A., Eneneepckuii A. I'.bronorus. bonemoii cripaBo9HUK 11
IKOJIEHUKOB | TOCTYMamux B By3bl- M.:[poda, 2004

12.Cmocapes A. A. Buosorus ¢ o6meii reaerukoii : yue6./ A. A. Cimocapes. - 3-e 3.,
crepeotun. - M.: Anpanc, 2011.

13.Canouenxo [O. A., Monnera A. }O. buonorus B cxemax u Tabnunax. 9KCMO - [Ipecc,
2018.

14 Kamenckuit A.A., Kpukcynos E.A., Ilaceunuk B.B. Buomorusa. O6mas Oumomorms. 10-11
kiacc. -M.: JIpoda, 2015,-¢.368.

15.1Taceunuk B. B., Kamenckuii A. A.. PybrioB A. M . nox penaxnueii ITaceunuxa B.B.
O6mras 6uonorust. 10-11 knace, -u3a. [Ipocsemenue, 2020,2022.

JlonoHuTeIbHAS JIATEpATypAa:

1. TepemoB A.B., Ilerpocora P.A. buonorms. buonorngeckne cucremsl d mponeccsl. 10
Kiace: yaeOHuK st o0imeobpa3oBaTellbHBIX yupeKaeHu# (mpoduibHbel yposeHs), -M.O00
«"'WLT BJIAIOC», 2019 1. 5

2.TepemoB A.B., Ilerpocosa P.A.. buonorwus. buomorunueckne cucreMbl M Tponeccel. 11
Kiacc: yueOHHK Ui 00meobpa3oBaTeNbHBIX yupexaeHuH (mpouisHel yposens), - M.OOO
«'ULL BJIAIOC»,2020r.

3.0BIIASA BUOJIOTUA (nmom pexm. A.O. Pyeumckoro). Yuebmumx pmms 10-11 ximaccoB ¢
yrybneHHsIM n3ydenuem omonorun. M. Ilpoceemenne.

4 BUOJIOI'MA. YEJIOBEK (mom pen. A.C.baryesa). VYuebHuk s 9  kimacca
obmeobpazoBarensHEIX yueOHbIX 3aBeaennit. M. [Ipoceemenue.

5.BMOJIOI'MA. ZKMBOTHBIE (nox pen. B.K. Lllymuoro u ap.). Yue6Hoe nocobue ms 7-8
KinaccoB o0meoOpazoBarenbHbIX yupexaerni. M. IIpocsemenue. 2000.

6.300JIOI'MA. BECITO3BOHOYHBIE (aBt. B.P.Jlomsauk, M.A.Ko310B). MHOroypoBHEBbIH
yaeOHUK a1 7 Kitacca cpenHeit mkonsl, rumuasuit u jmrees. CI16. Cremn, JluT.

7.300JI0OI'A. ITO3BOHOYHBLIE (aBr. B.P.JlonbHuk, M.A.Ko3no). MHOroypoBHEBBbIH
yuebuuK s 8 knacca cpenueit mkomsl, rumMHasuit 1 mmnees. CI16. Crerr, JIur.

8. Teiinop ., I'pun H., Crayr V. buonorus. B 3 T. M.: Mup, 2012.
9 Kanmunosa I'.C., Mazspkuna, T.B.Bopouuna I'.A.// EI'D 2014. buonorus. TUOBEIE TECTOBEIE

sanamust. // M.: Dxaamen, 2014,
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10.Baryes A. C., I'ynenxosa M. A., Eneneesckuii A. I'.Buosnorusa. bomsmo# cnpaBodsnk s
IIKOJILHAKOB | TocTynaromux B By3sl- M.:JIpoda, 2004.

11.Cmiocape A. A. Buomorus ¢ ofmeil remeruxoii : yue6./ A. A. Cmocapes. - 3-¢ 3.,
crepeotuit. M.: Anbsne, 2011.

12.Canosuenxo 0. A., Monnesa A. YO. Buonorus B cxemax u tabmamax. DKCMO - Ilpecc,
2018.

I{u¢posrie 0GpasoBaTebHbIE pecypehl M0 OHOJIOTHH
1. http://bio.clow.ru/ 6romorus A MKOJIEHAKOB
2. https://foxford.ru/catalog/courses/biologiya onnaiin-mxona ®oxcdopa
buonorus
3. https://infourok.ru/videouroki/biologija Buneo ypoxu or 000 «Mudoypox» buonorus
4. hitps://www.yaklass.ru/p/biologia mudpoBo¥i 06pa3oBaTeNbHEIH pecype
«SIxnacey (Teopus+IpaKTHKA)

CTpyKTypa 3K3aMeHALMOHHBIX OHJIETOB H KPHTEPHH OUEHKH
OTBETOB HA BOIIPOCHI

BuuteTsl U151 yeTHOH OpPMBI BCTYIIHTEILHOI0 HCMBITAHMS COIEPIKAT 10 4 Bompoca: 2
o o6meit 6uonorun, 1 Mo aHATOMUM ¥ (GU3MOIOTHE M | IO GHOIOTHH JXUBOTHBIX, OaKkTepui H
BHpycoB. OTBET Ha KaKIblii BOIPOC OLIEHHBAETCS MAKCHMAJbHOH BenmuuHOM 25 Oauios. 3a
KaXIyio ommOKy B OTBETE OLIEHKA CHIKaeTcst Ha 1-5 0alioB B 3aBUCHMOCTH OT 3HAYMMOCTH
omubxu. Kpome TOro, OIEHHBAETCs MOJNHOTA OTBETA — OLEHKA CHIDKAeTCsl 32 OTCYTCTBHE
obs3aTenbHON MHGOPMAIHKE 10 BOMpOCY ¢ y4éToM 00BEMa M 3HAUYMMOCTH OTCYTCTBYIOIIEH
uHGOpMAIMH (OTCYTCTBHE OTBETA UM OTBET HE Ha BOIPOC OIEHMBACTCS BeMMuMHOH 0 Gaiios).
[Tocne OLEHKH OTBETOB Ha KayK/Ibli BOTMPOC MPOM3BOAHTCS CYMMHPOBAHHE 0AIIOB MO KAKAOMY
BOIIPOCY C MONYYEHMEM HTOTOBOM OLIEHKH HCX0/11 M3 MakcuManbHoH 100 Gamnos.

ITprMepE! OHIIETOB MPOLLIBIX JIET:

B-905

1.TEH 1 ET"O POJIb B BMUOCHUHTESE

2. ABUOTUYECKHUE 3KOJIOTUUECKUE ®AKTOPEI
3.0PT’AHBI CJIYXA U PABHOBECH I

4 KJIACC KOCTHBIE PBIBHI

b-906

1. MUTOXOHIPUU

2. JIOKA3SATEJIbCTBA 3BOJIIOLIMH

3. KPOBB, JINM®A, TKAHEBAS JKUTKOCTDb
4. THITI MOJUIKOCKH

Ipu npoBeIeHHH JHCTAHIHOHHOI0 YK3aMeHa CTPYKTYPa TECTOBBIX 3a/IaHHH COCTOHUT U3
Tpex wacteii. Yacts 1 : conepxut 10 3amanuit ,MMEIOMMX MHOXKECTBEHHBI! BEIOOD (110 2 Oamia
3a Bompoc), 9acTh 2-10 3amaHuii Ha IPaBHIIBHYIO ITOCIIEA0BATEILHOCTE IPOLIECCOB HITH
coOBITHI( TT0 5 6aIOB 3a MPaBUJIBHEL OTBET) M 4acTh 3 -103ananmit Ha cooTseTcTBHE (110 3
Gasa 3a mpaBUIBHEIA 0TBeT) . Beero makcumansHas cymma -100 6ayuios.

TTPUMEPHI TECTOB ITPOIIIBIX JIET:

1. # Bribepure H3 CIHCKA NPaBUIILHEIE OTBETHI.
18



Kaxue pynxumn B knerxe Bbmosmser S71po:

1)siBisieTest MecToM TIOKAITH3AIHH XPOMOCOM;

2)o6ecnieunBaer MarpaumbIe MPOIIECCEH B KIIETKE;

3)obecneunBaer oxucieHne OPTaHHIECKHE BEIIECTBA /10 HEOPraHHYECKHX;
4)obecneunBaer TIOCTYIITICHUE BEINECTB B KIIETKY;

5)yuacTByer B OArOTOBHTENBHOM STame 9HEproobmMena;

Ortger: 1,2

2. #Ycranorute npasuIbHYIO TIOCTIE10BATETHOCTE IPOIIECCOB (hOTOCHHTEA,
1) doronms Boe u 00pasoBaHKe KHUCTOPO/Ia;

2) IMornomenue KBaHTOB cBeTa SIIEKTPOHAMH XIIOPO(HILIA.

3) @ukcanus yriekucioro rasa.

4) IIpeo6pasopanwue conHeuroi SHEPIruH B SHepruo AT,

5) UcnosszoBanwe sueprun AT® ML CHHTE3a TIIFOKO3HL.

Otser: 24135.

=

3. # VYcraHosure cooTBeTCTBHE MEXKIy HPOLECCAMH, IIPOUCXOMSIUMH BO BPEMS Ie/eHAS KICTKH
CocobamMu ee JeNeHns. K Kakaoi TIO3HIHH, NAHHOH B IEpBOM CTOINONE, TOABEepUTe
COOTBETCTBYIONIYIO MO3MIIMAIO U3 BTOPOTO CTOJIOIA-

CIIOCOB ITPOIIECC

1- MuTO3; a) IPOHCXOIUT PACXOKIICHHE CECTPHHCKUX
XPpOMaTU]T; 00pasyrOTCs AUIIOHIHEIC JI0YEpHHE

2- Meli03, penyKionHoe ARIEHRD] KIICTKH, HICHTHYHBIE MATEPHHCKOI;

- MeH03, 3KB OHHOE €HHE
3- Meif03, skBanmonHO FEICHR 0) npoucxomut PaCcX0Xk/ICHHE CECTPHHCKHX
XPpOMaTU; 00pa3yroTCs rarIOnHbIE Jo4YepHue
KIIETKH;

B) IIPOHCXOJIAT PACXOKICHHE TOMOJIOTHYHBIX
XpOMOCOM, 00pa3yrOTCs rarIon IHbIE Jl09epHKe
KIEeTKH.

Orger: A-1; B-3; B-2,

Ipencenarens npeaMeTHOM KOMECCHH Mo 6uomnoruu,
3aBeyromas Kadenpoi MeIMIHHCKON GHOIOTHH 1

TEHETHKH ,
JIOLIEHT, K.0.H. M.A. KopxeneBckas

COI'JTACOBAHO:
IIpopexTop no yue6roii pabore,
npodeccop. 1.M.H.

;
.X-" A.N. Spemenko

-




