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1. HEJb U 3ATAY OCBOEHUA U CHUIIJINHBI

Heap OUCUUMIVIMHBI: CHCTEMaTHU3allus 3HAHUA O JKUBOM MpUPOJE, NPUOOPETEHHBIX
CTYJEHTaMH B IIpoLiecce O0yUeHUsI.

3apaun:

1. OGecnieynTh YCBOGHHUE E€IMHOTO TMPHUHIIUIA OPTaHU3AIMH OOBEKTOB >KHBOW MPHUPOIBI,
HaXOIAIIUXCI Ha PasHbIX YPOBHAX €€ OpraHU3aluy;

2. CpopmupoBaTh TOHUMaHUE B3aWMOCBSI3U KHBOTO U HEKHMBOI'O KAaK KJIIOUEBOTO YCIIOBHS
CYILIECTBOBAHMS KM3HU Ha 3eMIIE;

3. CdopmupoBarh TNOHUMAHUE XUMHUYECKOTO,
€IMHCTBA BCEX (JOPM CYIIECTBOBAHUS KUBOW MaTEPHH,

4. ChopmupoBath 001ICONOTOTHIEKOE U OOMIEXUMHUIECKOE MUPOBO33PEHHE.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

Jucuunnuna «Eaunasi kapTuHa SKUBOW HPUPOJBDY SBJISETCS YacThlO Y4EOHOIO IUTaHa IO
HanpaBieHuto mnoarotoBku 44.03.05 Ilemarormdeckoe oOpa3oBanue (¢ ABYyMs NpOQUISIMU
noAroToBku), npodunn «buonorus u skonorus». Hucnumauua b1.0.07.11 «Eawnas kaptunHa
XKUBOM mpupoasy BkirodeHa B biok b.1 «ductumiuaesl (Mogynu)», B b1.0.07 «IIpenmerHo-
METOAMYECKUN Moaynb 1o mpodwio buonorws». Jucummumua peanusyercs B HTI'CIIU ()
PI'TIITY na kadeape ecTeCTBEHHBIX HAYK U (PM3UKO-MATEeMaTHUYECKOTr0 00pa3oBaHusl.

JucuumninuHa — mpemojaercss  Ha - 3aBepulalonieM  dTarne  OOyueHus,  I[O03BOJISIET
CHCTEMaTU3MPOBAThH IOJyUYCHHbIE 3HAHM, obecnieunBas (popMupoBaHUe OOIIEro OMOIOTUYECKOTO
MHUPOBO33pEHUs, HEOOXOIUMOTO ISl TOJTHOLIEHHOTO OCBOCHUSI OMOJIOTHMH HAa COBPEMEHHOM YPOBHE
Pa3BUTHS HAYKH.

TeHETUYECKOTO U  (YHKIMOHAJIHLHOTO

3. PE3YJIBTATBI OCBOEHUSA JUCHUIIJIMHBI

JlucuumuinHa HanpasieHa Ha (JOPMUPOBAHUE U PA3BUTHE CIETYIOMUX KOMIIETECHIIHNA:

KO,H 1 HAMMCHOBAHUC KO,H 1 HAUMCHOBAHNEC MHAMWKATOPA JOCTUIKCHUSA KOMIICTCHIIUN

Kareropus
KOMIETEHIIUU

(rpynmna)
KOMIICTEHIIHI

TIK-1. Cnocoben
OCBauBaTh U

IIK-1.1. 3HaeT: cTpyKTypYy, COCTaB U AUAAKTUYECKHUE €ANHHIIBI
MPEeIMETHOW 00acTH (OHOJIOTHS, SKOJIOTHS)

HCIIOJIBb30BaTh
TCOPCTUICCKUEC 3HAHUA U
IMPaKTUICCKUEC YMECHUA U

[IK-1.2. YMeeT ocymecTBIsITh 0TOOP YYeOHOTO COACPIKAHMS IS €ro
peanu3anyu B pa3IUYHbIX popMax oOydeHHs B COOTBETCTBHH C
tpeboBanusiMu PI'OC OO

HaBBIKH B IIPEIMETHOU
obnacTH Mpu pereHnn
npo¢heCCHOHATBHBIX
3amau.

[TK-1.3. JIleMoHCTpUpPYET YMEHHE pa3padaThiBaTh Pa3imdHbIe (HOPMBI
yueOHbBIX 3aHSITHIl, IPUMEHSITH METO/IbI, IPUEMbI U TEXHOJIOTUH
00y4eHHUsI, B TOM YUCIIe HHHOPMAITHOHHEBIC

[1K-3. Criocoben
(dopmupoBath
Pa3BUBAIOLIYIO
00pa30BaTeIbHYIO CPELy
IUISL OCTYDKEHHUS
JINYHOCTHBIX,
HPEAMETHBIX
METAaIPEAMETHBIX
Pe3yIbTaTOB O0YUCHUS
cpeacTBaMu
OpEeno/IaBacMbIX
y4EeOHBIX PESIMETOB

1K 3.1. Baageer crioco6aMu MHTErpalyy y4eOHBIX MPEAMETOB JUIs
OpraHM3aly pa3BUBAMOLICH YUEOHOH AeATEIBHOCTH
(uccneoBaTeNbCKOM, IPOSKTHOM, TPYIIIOBOH U JIp.)

1K 3.2. Ucnons3yeT 0Opa3oBaTesIbHbII MOTEHIIAT
COLIMOKYJIbTYPHOM Cpeibl PErHOHa B MPEHOAaBaHUN OHUOJIOTHH,
9KOJIOTHH B Y4€OHOW U BO BHEYPOUHOU JEATSILHOCTH

B pesynbpTaTe ocBOCHHS TUCIUIUITMHBI 00YYArOITUICS JOJIKEH:

3HATh:




—  3aKOHOMEPHOCTHM  OpraHM3allMM  JKUBBIX  CYIIECTB,  OOECHEYMBAIOMIUX  HUX
(GYHKIIMOHUPOBAHUS KaK I[EJIOCTHBIX CUCTEM;

— TEOPHH, 3aKOHBI U 3AKOHOMEPHOCTH, XapaKTePU3YIOIIUE Pa3BUTHE KUBOW PUPO/IBI;

— eIMHbIEe IPUHIUIIBI IPOSBICHUS KU3HEHHBIX (PYHKINH Y BceX (hOpM KUBBIX OPraHU3MOB;

— o0Iue OCHOBBI AJANTHUBHBIX IMPOIECCOB JKUBBIX OPraHW3MOB TPH B3aUMOJACHCTBHU C
OKpY>Karouien cpeaou.

Ymersn:

— BUJICTb 32 YACTHBIMHU NPOSIBICHUSMU OCOOCHHOCTEH KUBBIX OPraHU3MOB OOIINE PUHIINIIBI
CTPYKTYPHO-(YHKIIMOHAIBHOM OpraHu3aluy;

— yCTaHaBIMBAaTh UHTEIPATUBHBIC CBSI3M MPU XaPAKTEPUCTHUKE JIFOOOTO MpeIMeTa U SBICHUS
YKUBOW MPUPOJIBI.

— TPUMEHATh KOMIUIEKCHBIE TEOPETHYECKHE 3HaHWs B y4dyeOHOW U TpodecCHOHAIBHON
NesITeTbHOCTH;

— peann30BbIBaTh 00pa3oBaTeIbHbIE IPOrPaAMMBI IO yueOHOMY MpeameTy «bronorus.

Baanern:

— YMEHHUsAMH 00001IaTh paHee MOTYYEeHHBIM MaTepHall MUl BBISIBICHUS O00IMIEONOIOTrMIeCKUX
3aKOHOMEPHOCTEH;

— MOHSATUIHO-KaTerOpuaibHbIM anapaToM OUOJIOTUU U SKOJIOTHH;

— croco0amMH CaMOCTOSATENFHOTO MOTy4eHHsI HH(POPMALMK ¢ TIOMOLIbIO YUeOHOM U HAy4HOM.

4. CTPYKTYPA U COAEPKAHUE JUCIUITJIMHDbI

4.1. O0beM TUCHHUILVINHBI U BHIbl KOHTAKTHON H CAMOCTOATE/IHLHOM padoThI
OO6mas TpyI0eMKOCTh TUCHUIUIMHBI cocTaBisieT 4 3a4. en. (144 daca), ux pacnpenerncHue

1o BuaM padoT mpezacTaBieHo B Tadbauie Ne 1.
TaoOmmia Ne 1

Pacnipenesienne TpyA0eMKOCTH JUCHHUILINHBI 10 BUAAM padoT

dopma 00yueHus
Bun pabotst Ounas
10 cemecTp
O61masi Tpy10eMKOCTh JUCHHUILIHHBI IT0 YIe¢OHOMY IIIaHY 144
KontakTHas padoTa, B TOM YHCIIE: 54
Jlexknuu 20
[IpakTrueckue 3aHsATHs 24
JlaGopaTopHble 3aHITH 10
CamocrosiTeibHas padora 63
IlogroroBka K IK3aMeHy, ¢1a4a IK3aMeHa 27

4.2. Y4yeOHO-TeMATHYECKU MJIAH

HaumenoBanue pazzaenoB u Tem | Bceero, KonrakTHas padota Cawmocr. DopmbI
JUCTIMTLIUHBI (MOJTYJIS) yacoB | Jlekuuu | [Ipakr. JIa6. | pabora TEKYIIEro
3aHATUS | pabOTHI KOHTPOJIS
yCIIEBAa€MOCTH
OCHOBHBIEC CBOWCTBA KUBOTO. 7 2 - - 5 1. Bxognoit
[IpenmockuIky 1 TAIbI TECTOBBIT
BO3HUKHOBCHHS KU3HU. KOHTPOJIb
3HAHUMH.
JKuBble cuCTEMBI U UX 8 2 2 - 4 1. Onenka
CTPYKTYpHBIE YPOBHU MaTepHUaIOB
JOKJTaJIOB U UX
00CYyXXIIeHHE Ha
MPaKTHUYECKOM
3aHSTHUU.
2. ITpoBepka




MPaBHUILHOCTH
3aM0JIHEHUS
TaOJIUIIBL.

3.
CobecenmoBanne
10 MaTepHagaM
TaOJIUIIBL.

EnuHCTBO CBOMCTB
TEHETUYECKOr0 MaTepuana u
MEXaHU3MOB pealln3aIiiu
HACJICJICTBEHHOHN MH(pOpManuu

15

1. TecToBBEIH
KOHTPOJIb
3HAHUH.

2. O6cyxaeHue
TEOPETUIECKOTO
Marepuaia Ha
MPaKTUYECKOM
3aHATHH.

Teopus sBoMIOLIUN
OpPraHUYeCKOro MUpa Kak
000011aro1as OMoIOrnIeCcKas
KOHIIETILIMS

1. TecToBBEIH
KOHTPOJIb
3HAHHUH.

2. O6cyxaeHue
TEOPETUUIECCKOTO
Marepuaia Ha
MPAKTHUCCKOM
3aHATHH.

OO0111e 3aKOHOMEPHOCTH
OHTOTCHE3a JKUBBIX CHCTEM

10

1. TecToBBIH
KOHTPOJIb
3HAHUH.

2. O0cyxaeHue
TEOPETUUIECCKOTO
MaTrepuaia Ha
MPaKTHUYECKOM
3aHIATHH.

dusioreHeTHYECKOE
CTaHOBJICHHE (DYHKITHI KUBBIX
OpraHU3MOB

14

1. TecToBBIH
KOHTPOJIb
3HAHUH.

2. Pemenue
KEeHCcoB.

JKuBble OpraHu3Mbl Kak
CaMOperyJINPYIOIIHecs
CHCTEMBI

12

1. TecToBBEIH
KOHTPOJIb
3HAHUH.

2. O6cyxaeHue
TEOPETUIECKOTO
Marepuaia Ha
MPAKTHUCCKOM
3aHATHH.

OCHOBBI aIaIITallHOHHBIX
MIPOIIECCOB Y Pa3HBIX TPYIIIT
OpraHU3MOB

12

1. TecToBBIH
KOHTPOJIb
3HAHUH.

2. Pemenne
KEiCoB.

Opraanu3m Kak IeJI0CTHAs
cucTema

10

1. TecToBBIH
KOHTPOJIb
3HAHUH.

2. IIposepka
MPaBUILHOCTH
3aM0JIHEHUS
TaOJIHUIIBL.

3. Pemrenune




KEHCOB.
CuMOMO03 KUBBIX OPTaHU3MOB 6 2 - 4 1. TecToBbIi
KaK JBOJIIOIIMOHHOE SIBIICHUE KOHTPOJIIb
3HaHUM.
2. O6cyxaeHue
TEOPETUIECKOTO
MaTrepuana Ha
MPaKTUYECKOM
3aHSTHUHU.
WHTerpanms )KUBOro u 10 2 - 2 6 1. YaacTue B
HEKHMBOTO Ha GuochepHOM paboTe Kpyrioro
YpOBHE cToJa.
IMoaroroBka K IK3aMeHy, 27 - - - 27 OTtBer Ha
caya K3aMeHa BOIPOCHI 3a4eTa.
Bcero no gucumMnianHe 144 20 24 10 90

JlaGopaTopHble U NPAKTHYECKHE 3AHATHS

Ne HanmenoBanue nmpakTuueckux paboT Kon-Bo
paszzaena ayn.
JacoB
1 Tema 1. )XuBbIe CHCTEMBI M HX CTPYKTYPHBIC YPOBHH. 2
1 Tema 2. EnUHCTBO CBONCTB TEHETHMYECKOIO MaTephalla W MEXaHU3MOB 2
pealin3anny HaclIeICTBEHHONW HH(OPMAIIHH.
1 Tema 3. Teopus DSBONIOLMKM OPraHUYECKOrO0 MHpa Kak 00oOmiarorias 2

OuoJIorruecKas KOHIICTIIHSL.

Tema 4. O01IMe 3aKOHOMEPHOCTH OHTOT'¢HE3a JKMBBIX CHCTEM.

Tema 5. DunoreHETUYESCKOE CTAHOBJICHHE (DYHKITHIA dKUBBIX OPraHU3MOB.
Tema 6. XXuBble OpraHU3MbI KaK CaMOPETYJIUPYIONIMECS CUCTEMBL.

Tema 7. OCHOBBI JIaNTAIMOHHBIX MPOIIECCOB Y Pa3HBIX TPYIII OPTaHU3MOB.
Tema 8. OprannsM Kak IeJ0CTHAs CHCTEMA.

Tema 9. CuMOM03 KHUBBIX OPTAaHU3MOB KaK 3BOJIOIMOHHOE SBJICHHE.

el el el el il
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4.3. Conep:xxanue JTUCUMILIIHHBI

Jlekuusi 1. OcHoBHBIe cBoiicTBa kUBOro. Ilpeamocbliky M 3Tanbl BO3HUKHOBEHHUS
sKU3HHU. (2 yaca)

Crenuduka ¥ CUCTEMHOCTh JKUBOro. llpencraBieHue O IEIIOCTHOM >KHMBOHM CHCTEME.
KauectBa 11emocTHOW JKHMBOM cHcTeMBl. (OCHOBHBIE CBOWMCTBAa JKMBBIX CHCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, OTKPBITOCTh JKUBBIX CHCTEM, CaMOpPEryJisilius, CaMOOpraHu3alus,
CaMOBOCTIPOM3BEICHUE, H3MEHUYHUBOCTh, CIIOCOOHOCTh K POCTY W PAa3BUTHIO, Pa3IPaXKUMOCTh,
LETIOCTHOCTb U JUCKPETHOCTD.

XUMHYECKHUH dTAaIl DBOJIIOIINH KUBOT0. bHoornueckuil sTamn 3BOJIOLMHA. BO3HUKHOBEHUE U
SBOJIIOLUS T€HETUYECKOro Koja.

Jlexnus 2. J)KuBble cuCTeMbl U HX CTPYKTYPHbIe YPOBHH. (2 yaca)

YpoBHM OpraHu3allliM >KUBBIX CUCTEM KaK OCHOBHOE CBOMCTBO >KMBOIO. XapaKTepUCTHKA
CTPYKTYpHBIX YpPOBHEH JKHBOTO: MOJIEKYJSIPHOTO, KJIETOYHOIO, TKaHEBOrO, OpPraHHOIO,
OpPraHU3MEHHOTO0, MOMYJISIITHOHHO-BUIOBOTO, OMOIIEHOTHYECKOTO0, OMOC(EPHOTO.

Hepapxuueckoe conogunHeHnEe YPOBHEH (KOHIIETIUSI «MHOTOYPOBHEBOM MAaTPELIKNY).

broxumuyeckne 0CHOBBI )KU3HU. MOJeKyIsipHas XUPaJIbHOCTb.

IIpakTnueckoe 3ansitue 1. )KuBble cUCTEeMbI M UX CTPYKTYPHbIE€ YPOBHH. (2 yaca)
IIpencraBneHue O KIETKE KaK MUHUMAIbHOM JKMBOW cucTeMe. Poib KII€eTOUYHOM Teopuu
CTPOEHHs OpPraHM3MOB KakK JOKa3aTejlbCTBA €QMHCTBA BCEW XKUBOM mnpuponsl. IIpencraBienue o



KIICTKC KaK CaMOCTOATCIBbHOM OpPraHu3dMC MW YaCTU MHOT'OKJICTOYHBIX OpPTaHHU3MOB. EI[I/IHCTBO
CTPYKTYpPHOM OpraHu3aluu KJI€TOK MHOTOKJIETOYHBIX OPTaHHU3MOB.

Tunsl KJIeTOK U opranu3MoB. OCOOEHHOCTH KIETOYHOTO CTPOSHHS MPOKAPHUOT U SYKApHUOT,
PaCTUTEIbHBIX U )KUBOTHBIX OPTaHU3MOB.

Oco0eHHOCTH CIEeNUATN3UPOBAHHBIX KJIETOK M cTaHoBieHWe ux (yHkumii. Konmenmus
¢dbynkuronansHol cuctemHoctu [1.K. Anoxuna.

Jlekuuu 3-4. EJMHCTBO CBOMCTB TIeHETHYECKOr0 MaTepuaja W MeXaHHM3MOB
peaju3anuu HaACJaeACTBEHHOM nHpopManmu. (2 yaca)

Ennnctso CBOICTB T€HETUYECKOTO Marepuaa: JIMCKPETHOCTD, JIMHEHHOCTb,
HENPEPBIBHOCTh, OJHOHAMPABIEHHOCTh CUMUTHIBAHHS TC€HETUYECKOW WH(GOpPMAIMU, OTHOCUTEIIbHAS
CTAaOMJIBHOCTh, CIIOCOOHOCTh K TMEPEKOMOWHAIUM HACICICTBEHHOW WH(POpPMalMM Ha Pa3HBIX
YPOBHSIX OpraHM3allK TOCJEeIHEH, W3MEHYMBOCTb HACIEACTBEHHON uHpopManuu (TEHHBIE,
XpPOMOCOMHBIE U TEHOMHbIE MYTallUN).

MexaHu3M peanu3anuu  HacleACTBeHHOW wHpopMmanuu: ONepoH Kak CTPYKTypHO-
GbyHKIIMOHATbHAS eANMHUIIA TeHoMa. Peanu3anus HacieIcTBEeHHOM HHpOpMAIK TP Mepeade ee C
reHa Ha mpu3Hak. Peanm3amus oc TOCTylaTa MOJEKYJISPHOW TEHETUKHA (C BBISIBICHHBIMU
nocienyromumu Moaudukarusamu) JIHK—PHK—BEJIOK.

[IpuHIIMTT KOMIUIEMEHTAPHOCTH KaK MEXaHU3M, 00eCIeunBalOIUi INHEHHOE COOTBETCTBUE
AMUHOKHCIIOT B O€JIKe W KOAUPYIOIIUX HX TPHUIUIETOB B COOTBETCTBYIomeM otpeske JIHK
(konmuHeapHOCTh). [IpUHIUMIT KOMIUIEMEHTapHOCTM — OCHOBA pealM3aldd HaCJeICTBEHHOU
nH(pOpMaIlMK Ha TMOCIEIYIOIIEeM JdTare TPaHCISALUHU, KaK Ipu «cOopke» OeNKOBOM MOJEKYIJbl Ha
pubocomMax, Tak W TPH TPAHCIIOPTHUPOBKE AMHHOKHCIOT K OEIOK-CHHTE3UPYIOIIEH cucTeMe
tpancnioptibiMid  PHK.  TIpuHIMD  KOMIUIEMEHTapHOCTH Kak MEXaHH3M PEKOMOWHAINMHU
HAaCJEACTBEHHOTO MaTepHraia, MyTallMOHHBIX U3MEHEHUH, perapaliOHHbIX MTPOLIECCOB.

IIpakTuyeckoe 3aHaTHe 2. EIMHCTBO CBOICTB TeHETHYECKOI0 MaTepHaja M
MEeXaHHU3MOB peajin3aliy HACJeICTBEHHOH nHpopManuu. (2 yaca)

BemecrBo Hnacnencrsennoctu: JIHK, PHK Bupycos, Oaktepmodaros, sykapuor u
MPOKapHoOT. XapakTepucTuka HykiIenHoBbIX kucioT (HK): emwmHCTBO  »3nemeHTapHOroO,
MOHOMEPHOI'O COCTaBa, MEPBUYHON CTPYKTYpBl U THUIIOB XMMHUYECKUX CBS3€H, HAJIMYMEM pa3HBIX
JUHEHWHBIX U TpoCcTpaHcTBeHHBIX (hopm HK.

[IpyHIMI KOMIUIEMEHTAapHOCTH B COEAMHEHHWH a30TUCTBIX OCHOBAHWNW — YHUBEPCAJIbHBIN
MIPUHIUI CTPYKTYPHOM OpraHU3alMM HACJIEICTBEHHOI'O0 MaTepuana M peaju3alid I'€HETHYECKOU
uHpOpMaLUH.

JlabopaTtopHoe 3ansitue 1. EAMHCTBO CBOMCTB reHeTHYeCKOr0 MaTepuaia U MeXaHU3MOB
peaju3anum HACJeACTBeHHOH nHpopmanuu. (2 yaca)
CrpykTypHass oOpraHuMs3alysi TE€HOMOB BHPYCOB, IIPOKAapuOT, OdykapuoT. IllpunHnun
OpraHU3alMK OTAEIBHBIX HYKJICOTHIOB B MOJIUHYKJICOTHIHYIO 1IenouKy. [[puHimn kogupoBanus u
NPOYTEHHE HACNIEACTBEHHON MH(OPMAIK B reHe. [[puHIMI CTPYKTYPHOM OpraHu3aluy reHa.

Jlekuusi 5. Teopusi 3BOJIOIMH OPraHMYecKOro MHpa Kak o0o0maromas
Ouoiornyeckasi KoHuenmus. (2 yaca)

BosnukHoBenue xu3Hu. Unes Omoxumudeckor sBomonuu (koHuenius A.M. Omapuna).
VYcnoBust, HEOOXOIUMBIE ISl MOSIBIICHUS KU3HU. BO3HUKHOBEHNE MHOT000Opa3us KUBOI NMPUPOJIbI
C TOYKM 3peHHsl Teopuu dBoytouuu. LlemecooOpa3sHOCTh CTPOECHHS JKUBBIX OPraHU3MOB Kak
pe3yabTaT ecTecTBeHHoro oroopa. IlomymsiuMsa — yHHBepcaslbHas »JJI€MEHTAapHas eAWHULA
9BOJIIOLIMM  pacTeHM M KUBOTHBIX: IloHstne «nomymsuus». OCHOBHBIE XapaKTEPUCTHKU
HOIYJISILMY KaK KOJIOTO-T€HETUYECKON CUCTEMBI.

Hepapxus cucreMaTHyecKuX MOJApa3[eIeHUN KakK I0Ka3arelb poAcTBa OopraHusmMos. Ilytu
IIPOTEKAHUS HBOJIIOLMOHHBIX NpoLeccoB. TeMibl 3Bomonuu rpymni. OUIoreHeTHYECKUE PEIAKTBHI.



EcrecTBeHHbI 0TOOp — MABIKYyWIAs W HampaBisiomias cuia sBomouuu: [loHarue
«eCTeCTBEHHBIN 0TOOp». Beaymas ponab oTO0pa B BOSHUKHOBEHMH HOBBIX NMpH3HAKOB. OCHOBHBIE
¢bopmbI ecTecTBEHHOT0 0TOOpa. TBOpUEcKas poib €CTECTBEHHOT'O 0TOOPA.

IIpakTH4yeckoe 3ansaTHe 3. Teopus 3BOIONMH OPraHUYECKOI0 MHPa KaK 00001ar01as
Ouolornyeckasi KoHuenmus. (2 yaca)

Postb 3BOTIONIMOHHOTO Y4eHHUsI B POPMHUPOBAHUHU €CTECTBEHHOHAYUYHOM KAPTHHBI MUPA.

CoBpeMeHHbIE IPECTABICHNS O MEXaHU3MaX M 3aKOHOMEPHOCTSX 3BOJIIOLMU. AaNTUBHAS
paguanuss OpraHnu3MoB. BI/II[ - OCHOBHasi CUCTCMAaTUYCCKasd CAUHUIIA.

JlaGopaTopHoe 3ansiTue 2. Teopus 3B0JIIOIMH OPraHUYECKOI0 MUPA Kak 00o01aomas
OHolornyeckasi KoHuenmus. (2 yaca)

Pe3ynpTaThl 3BONIOLMU: MHOTOOOpasue BUIOB, NMPHCIIOCOOIEHHOCTh OPTaHU3MOB K Cpejie
oOHuTaHus. Y CI0XKHEHUE )KUBBIX OPraHU3MOB B IIPOLIECCE IBOJIIOLINU.

Jlekuus 6. O0uue 3aKOHOMEPHOCTH OHTOTeHe3a KUBbIX cUCTEM. (2 yaca)

CymHocTh oHTOreHe3a U ¢unorene3a. OcHOBHBIE aTpHOyThl OHTOreHe3a. OCHOBHBIE THITBI
OHTOT€HE3a: OHTOIE€HE3 OPraHW3MOB C OECIOJBIM Pa3MHOKEHHUEM W/WIIM TPH 3UTOTHOM MeEHO03e
(TIpOKapHUOTHI U HEKOTOPHIE DYKAPUOTHI); OHTOTEHE3 OPraHU3MOB C YEpEJOBAaHHWEM SIEPHBIX (a3
IpH  CIOPOBOM Meio3e (OONBIMMHCTBO PACTEHWH MW TPUOOB); OHTOTEHE3 OPraHU3MOB C
YepeOBaHUEM IOJIOBOTO M OECHojioro pa3MHOXKEHHUS 0e3 CMEeHBl sAepHBIX (Da3; merareHes —
yepenoBaHue  TMOKOJeHWH Yy  KWIIEYHOMOJOCTHBIX;  TE€TEPOTOHUS  —  4YepeIOBaHHE
MapTEHOTEHETUIECKOTO H aM(PUMHUKTUIECKOTO MOKOJICHHUN Y YepBel, HEKOTOPBIX YICHUCTOHOTHX U
HUBIIUX XOPJAOBBIX; OHTOTEHE3 C HAIMYUEM JIMYMHOYHBIX M TMPOMEKYTOYHBIX CTaJUN: OT
MEePBUYHO-IMYMHOYHOTO aHamopdo3a 10 MONHOTO MeTamMopdo3a; OHTOTE€HE3 C BHINAJICHUEM
OTHENBLHBIX CTaIUil.

ABTOHOMM3ANMsI OHTOTeHe3a. THIBI OHTOTEHETHYECKUX KOppessiuii. DOMOpHOHMU3AIHUS
OHTOT'€HE3a Y )KHBOTHBIX.

IIpakTnyeckue 3ansaTus 4-5. O01mHe 3aKOHOMEPHOCTH OHTOreHe3a KUBbIX cucTeM. (4
yaca)

PerynstopHble MeXaHU3Mbl OHTOT€HE3a pacTeHUU. Perymsius pa3BUTHS MO MPOrpaMme
3alaHHOM HACJIEACTBEHHBIM MaTepuanoM. DakTopbl BHEIIHEH CPEIbl KaK PEryJATOpbl Pa3BUTHS.
DBOMIONUST PETYJIATOPHBIX MEXAaHU3MOB OHTOreHe3a pacTeHHil. OCOOEHHOCTH PperyssTOPHBIX
MCXaHU3MOB OHTOI'CHEC3a XUBOTHBIX W YCJIOBCKA. CTapeHI/IG KaK HEOThEeMJIEMBIM ATall OHTOrcHE3a
OOJIBIIMHCTBA >KUBBIX OPraHU3MOB. MOJIEKYJISIpHbIE U KJIETOYHbIE TMOBPEXKIECHUS, BBI3bIBAIOIINE
CTapeHue opraHuzMa. AKTHUBHBIE (OPMBI KHCIOpOJa M WX pOIb B IMpOIeccax CTapeHUs.
CoBpeMeHHbIE TTOAXO0bl K PeHIeHUI0 podemMbl npoienus xxu3nu (Oopu au ['peit, Ckynader B.
H.).

Jleknust 6. PuiioreHeTH4eCKoe CTAHOBJICEHHE (DYHKIMI )KUBBIX OPraHU3MOB. (2 yaca)

CBs3b MeX/1y OHTOr€He30M U (pusorenezom. CpaBHUTEIbHAS XapaKTEPUCTHKA OHTOI€HE3a U
¢dumorenesa. 3akoH 3apoablieBoro cxoacrsa Y. Jlapsuna. [Ipunuun pekanutyismauu ©. Miomepa.
buorenernyeckui 3akoH. O. ['exkens.

QunoreHeTnueckue  npeoOpa3oBaHus  OpraHoB W (QyHKUui.  DOMOpHOHaIbHBIC
(aMOproHaNBHO-THYMHOYHBIE) amanTanuu: 1. IlepBudyHO-mMumHOYHBIN; 2. HenmMunHOYHBIHA
ainekIagabii; 3. BropuyHo-nuunHouHbIN; 4. BHyTpuyTpoOHOE pa3BUTHE U JKUBOPOXKICHUE; 5)
SHexxuBOPOKICHHE.

AnanTuBHBIC MPU3HAKK SMOPUOHOB M IMUMHOK: LIEHOT'CHE3bI M MAJIUHTEHE3bI.

IIpakTuyeckue 3aHsATHA 6-7. DuUiOreHeTHYecKoe CTAHOBJIeHHMEe (QYHKIUH KMBBIX
OpraHusmMoB. (4 yaca)



[lonatne MynbTU(QYHKIMOHATBHOCTH OpraHoB. @OuiIdMOpHOreHe3bl: TIeTepOXPOHHH,
reTepOTONHNH U BHINIA/ICHUE CTaIUN OHTOT€HE3a.

Monycel pummbpuorenesa (mo A.H. CeBepuoBy): apxXaJlIaKCHChI, JIeBHALIMU M aHAOOJIHN.
VYuenue o koppemsnusax u koopauHanusax (M.U. [lImaneraysen).

Tunbl oHTOreHeTMdyeckux Koppemsiuuii: 1. I'eHomuble; 2. Mopdoreneruueckue; 3.
OproHTuyeckue. TUIbl (UIOTeHETHYSCKUX KoopauHaiui: 1. buomornueckuwe koopauHanuu; 2.
Junamuuaeckue koopauHauuy; 3. Tonorpadudeckue KOOpIUHALMY.

Monychl puIoreHeTHIeCKUX Mpeodpa3oBaHnii OPraHoB U (HYHKITHM.

KonnyectBeHnHsle (yHKIMOHATIbHBIE M3MEHEHUs opraHoB: 1. Pacmmpenue Qynkimii; 2.
Cyxenue ¢ynkumii; 3. Matencuduxanusa Gyaknuii. KadectBeHHbIe GyHKIIMOHATBHBIC U3MEHEHUS
opranos: 1. CmeHa QyHnkuuii npu crenuanuzanuu oprana (dopH, 1875); 2. Paznenenue dyHkimii;
3. ®ukcanus QyHKIIHA.

CyOcturynus. ['omoTomnHas, rerepoTorHas cyoctutyuus. [IpuHiun koMneHcanuu.

Jlekuus 7. 7JKuBble OpraHu3Mbl KaK caMOperyJIMpylomuecs cucreMsl. (2 yaca)

CuUCTEeMHBI NPUHIMUII OpPraHU3allMy >KUBOM MaT€pUHM M €ro MpOSBICHUE Yy PACTEHUU M
KMBOTHBIX. YPOBHHU yIpaBlieHHs B OuocucreMax M ux cnenuduxa. CyOKIETOYHBIH ypOBEHb.
Knerka kak »snemeHTapHas Ouosoruuyeckas cucrema, oOjanaroiiasi CBONCTBOM YIIPaBJICHUS.
Bo3HukHOBEHHE pa3gpakMMOCTH Kak WHTErpupyromiero (akropa 3KUBOro. MoJeKyssipHO-
reHeTuaeckue cucrteMsl ynpasieHus (MI'CY) kneTkoi.

[IpencraBnenre 00 OpraHM3Me Kak OMOJOTHYECKOW CHUCTEME, KOTOpOH Mpucymia U BCS
COBOKYITHOCTb JKMU3HEHHBIX CBOMCTB, M BCS IOJHOTAa 4YepT yrnpaBieHUs. DPU3NKO-XUMHUUYECKHE
acrekTbl mpobieMsl ynpasieHus (camoperymsauuu) opranusmom (3. C. bayspa). IIpencraBnenue
00 opranm3me Kak camoymnpaBisiemMoi, camoperyiaupyemoit cucteme (M. W. IlImanbraysen).
['panuIe! yrnpaBiaeHHs B )KUBBIX CHCTEMaX. Y POBHHU YIPABICHHS, PETYISIUN MOPPOTreHETHISCKIX
MPOLIECCOB B JKMBOM CHCTEMe: BHYTPUKICTOYHBIM MEXaHU3M OHOXMMUYECKON peryisuuu;
MEXaHU3Mbl TKAHEBOW pEryJsiiuy peryJisilius B3auMOJIEUCTBHS TKAHEHW; ypOBEHb YIpPaBICHUS
YKUBOM CUCTEMOM KakK IIEJIbIM, OCYIIECTBIISIEMbI HEPBHOW CUCTEMOM.

VYpoBuu ynpasienus opranuzmom. [1o B. A. Patuepy: 1. Merabonuyeckuii; 2. OnepoHHbIH;
3. Knerounsriii; 4. OHTOreHETHUCCKHIA.

IIpakTnyeckoe 3ausiTue 8. ’KuBble OpraHu3Mbl KaK cCaMOperyJJupyloIuecsi CUCTeMbI.
(2 yaca)

HepBHas cuctema Kak ympaBisromias MOJCHCTEMAa. YCIOBHBIM pedieKkCc — OCHOBHOM
(dbeHOMEeH (YHKIIMOHUPOBAHUS HEPBHOM CHCTEMBI, MO3Ta, YIPABISIONIETO >XUBOM CHCTEMOM
BbICIIETO Topsiaka. Poiab BTOpO# CUTHANIBbHON cUCTEMBbl B OOECHEYEHUHU IIEIOCTHOCTH OpraHu3Ma
(ILK. Anoxun).

[lonsiTue camoperyisauuu. YPOBHM M B3aUMOCBSA3M CHCTEM PEryJISILIMM U YNPABICHUS Yy
pacteHuii. MerabonucTryeckass U TeHETHYECKash PEryyisilus Ha ypoBHE KieTku. MemOpaHHas
peryusuus.

JlaGopatopHoe 3ansiTue 3. )KuBble OPraHu3Mbl KaK CaMOperyJHPYHOIIHecs: CHCTEMBbI.
(2 yaca)

MexkieTouHbli (OpraHM3MEHHBINM) YpOBEHb peryisiuu. Tpodudueckas M ropMoHalbHAS
perymsmus.  ONeKTpo(U3NOIOTHUECKas CUCTeMa peryisiuu. l[IposiBieHHe peryasTOpHBIX
MEXaHU3MOB B (D)YHKIMOHAJIBHOU NeATenbHOCTH (OTOTpoHOTO opraHusma. PerynsaropHas poiib
BHYTPEHHHUX U BHEIIHUX (PaKTOPOB B MPOIIECCE POCTA U Pa3BUTHS paCTEHUI.

IIpakTuyeckue 3anaTusa 9-10. OCHOBBI aaNTAIIMOHHBIX NMPOLECCOB Y Pa3HbIX IPyNn
OpraHusMoB. (4 yaca)

OO0ume MexaHu3Mbl YCTOMUMBOCTU M CTPYKTypa aJanTallMOHHOTO Mpolecca Ha MpHMepe
pacTeHHi U KUBOTHBIX. KCEHOOMOTHKM M 3alllUTHBIC PEaKIUM PAaCTEHUH, )KUBOTHBIX U YEJIOBEKA.



Crpecc y nuano6akrepuii. MosekyssipHbsle «TpeBori». HU3K0- U BBICOKOMOJIEKYIISIPHBIE CTPECCHI Y
’KMBBIX OPIaHU3MOB.

JlaGopaTtopHoe 3ansiTue 4. OCHOBBI AJANTANMOHHBIX NPOLECCOB Yy Pa3HbIX TPyl
OPraHu3MoB. (2 yaca)
AJlanTanoHHbIE TPOIECCHI Y OaKTEepHi.

Jlekuus 8. Oprannsm Kak 1eJ0oCTHas cucTrema. (2 yaca)

CrpykTypHO-(YHKIMOHATbHAS OpraHu3alys >KUBBIX opraHu3moB. uddepenunanus Ha
TKaHU U Opranbl. MexaHu3m obecniedyeHus CTpyKTypHO-(yHKIIMOHAIBHOTO €INHCTBA.

TpaHcnopTHbIE TIOTOKM >KMBBIX OpraHu3MoB. IIpoBoxsmias cucrema pacTeHui, eé€
9BOJIIOIHA. MeXaHN3MBI TPaHCIIOPTa BOJIbI, MUHEPAJIBHBIX BELIECTB, OPTaHUYECKHUX BEILIECTB

TpaHCcOpTHBIE CUCTEMBI OpraHM3Ma 4elloBeKa M JKMBOTHBIX. KpoBsiHOE M nuMpaTudeckoe
pyci0 MexXKIeTOYHOe BOIHOE IPOCTPAHCTBO.

IIpakTnueckoe 3ansitue 11. Opranu3m Kak meJjocTHas cucrema. (2 yaca)

Perynaropusie MexaHU3MbI 00€CIICUEHUS CTPYKTYPHO-(QYHKIMOHAIBHOTO €MHCTBA KUBBIX
opranu3moB. CUTHaJIbHbIE CUCTEMbI OPraHU3Ma.

Poct n Pa3BUTHUC KAK HWHTCIPAJIBHBIC IMOKA3aTCIN (bYHKLII/IOHaJIBHOI‘O COCTOsSAHUA KHNBBIX
OpPraHHU3MOB.

IIpakTnyeckoe 3ansitue 12. CumMOMO3 KMBBIX OPraHU3MOB KAaK 3BOJIOLHOHHOE
siBjieHue. (2 yaca)

DyKaproTHdecKkas KJIeTKa KaK pe3ysibTaT CUMOHMO3a HECKOJbKUX pPa3HbIX OaKTepHalbHBIX
KJICTOK. CI/IM6I/IOTI/I‘IGCKI/IG OTHOIICHHA OpPTraHHM3MOB B 3BOJIOIIMOHHOM PA3BUTHUH. BaKTCpI/Ia.HBHI:Ie
MaTel. COBpEMEHHOE COCTOSHHE MpoOieMbl CcHMOMO3a pAacTeHUH UM MHUKPOOPTraHU3MOB.
MuKpoOHOIIeHO3 OpraHM3Ma 4YeloBeKa M €ro pojlb B HMMMYHHBIX 3allUTHBIX pPEaKIHUsX.
PaznooOpaszue hopm cumOMO3a pa3HBIX CHCTEMATUUYECKUX T'PYIIT OpraHu3mMoB. «Cumonorpodus y
pacTeHUI».

Jlekuus 7. UHTerpanus ;)kMBOro ¥ He;KMBOro0 Ha OmocepHOM ypoBHe. (2 yaca)
BemectBo Kak CTPYKTYpHBIM 3JIeMEeHT Owocdepbl, OCHOBHBIC (GyHKIMH Onochepsr:
KPYTOBOPOT XMMUYECKHX 3JIEMEHTOB U BEIIECTB, MOTOK 3Heprun. Hoocdepa.

JlabopaTtopHoe 3ansaTHe S. UHTerpanus ’KUBOro U He:KUBOT0 HA OuocepHOM YpPOBHe.
(2 yaca)
KpyroBopoT XxuMH4YeCKHX 3JIEMEHTOB U BEIIECTB, IOTOK SHEPTUU B Ouochepe.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

[lenarormyeckass wHTErpauus SBJIAETCS BEAyLIEH TEHICHLUMEN pPa3BUTUA COBPEMEHHOM
o0pa3oBaTeNbHON TEOpPUM M TPAKTHKA. B paMkax paccMaTpuBaeMoro Kypca MpernojaBaTeio
MIPEIOCTABIISIETCS BOBMOKHOCTh TIO3HAKOMHTD OyIYIIUX YUUTENEH ¢ MPUMEHEHUEM UHTETPATUBHON
TEXHOJIOTHH, KaK B COJepKaTeIbHON cdepe, Tak M B YAaCTH METOAMYECKHUX OCOOECHHOCTEH ATOM
pabotel. E€ cymHOCTHas XapakTEepHUCTUKA HAXOAUT OTPAXKCHHE B AITOPUTME IMpeaaraeMbIX
CTyJIGHTaM 3aJlaHWid, TpPU TIOJATOTOBKE JIOKJIAJAOB W COOOIIEHHH B XOAE MNPAKTHUYECKHUX
(cemuHapckux) 3aHaTHd. B mpoliecce 0cBOeHUs Kypca aKTUBHO 3a/IEUCTBYETCS TaKKE KOTHUTHUBHAS
TEXHOJOTHS bepmaTckoro ¢ MCMoab30BaHUEM KapT MOHATUNA. Ha mpakTHUYeCKUX 3aHATUSX MIHPOKO
UCIIONIB3YETCS KEWC-TEXHOJIOTHSI: eXecutive-Kechl, TeMaTUYecKue Keuchl, ['apBapickue KeHChI,
CTPYKTYPUPOBAaHHbIE W  HECTPYKTypupoBaHHble. Ha  JEKIUOHHBIX 3aHATHAX  LIUPOKO
HCTIOJIB3YIOTCS MYJIbTUMEIUINHBIE TEXHOJIOTUH.

6. YA EBHO-METOANUYECKHUE MATEPHUAJIbBI



6.1. Opranu3anmsi caMOCTOSITe/IbHOI Pa0doOThI CTYJICHTOB

Tembl 3aHsTHI KoJsinuecTBo yacon Conep:xanue DopMblI
Beero | Ayautop- |CaMocTOAT.| caMocToATebHOI | KoHTpOoJs CPC
HBIX padoThI padoThI
OCHOBHBIE CBOMCTBA 7 2 5 1. O6006UTE U 1. BxonHoi
>kuBoro. [Ipeanochliku u CHCTEMATU3UPO- | TECTOBBIH
STanbl BOSHUKHOBEHUS BaTh 3HAHUS 06 KOHTPOITb
JKU3HU. OCHOBHBIX 3HaHUM.
CBOMCTBax
JKUBOTO,
OCHOBHBIX
aramnax
BO3HUKHOBEHUS
KUBOW MaTepUH.
2. lloaroroBUTHCA
K BXOJHOMY
KOHTPOJIIO 3HAHUM.
JKuBEIE CUCTEMBI H UX 8 4 4 1. O000UTL 1 1. Onenka
CTPYKTYpHBIE YPOBHHU CHUCTEMAaTH3UPO- MaTepHUaoB
BaTh 3HAHUSA O JIOKJIAJ0B B BX
JKUBBIX CHCTEMaX 00CcyxaeHUE Ha
Ha pPa3HbIX YPOBHAX | IPAKTUICCKOM
OpraHu3aIuu 3aHSITHH.
(moxroroBka 2. IIpoBepka
JTIOKJIAI0B). MPaBUIBLHOCTH
2. JlaTh 3aITOJTHEHUS
CpPaBHUTEIHHYIO TaOJUIBI.
XapaKTEPUCTHKY 3.
PaCTUTENBHBIX U CobecenoBanue
KUBOTHBIX KJIETOK, | TI0O MaTtepuaiam
BHPYCOB, TaOJINIIEL.
MPOKAPUOTUYECKON
u
3YKapUOTUUYECKOUN
KIICTKH
(3amonHeHHE
TaOJIHIIBI).
EnuHCTBO CBOKCTB 15 8 7 1.00001muTh 1 1. OGcyxnenue
TEHETUYECKOT0 MaTepualia u CHUCTEMAaTH3UPO- TEOPETHICCKOTO
MEXaHHU3MOB peaTH3aliu BaTh 3HAHUSA O MaTrepuana Ha
HACJIEZICTBEHHOM MaTepHaTbHBIX MPaKTUYECKOM
uHpOpMAIH OCHOBax 3aHSTHUH.
HacnencrBeHHoctu |2. TecToBbIi
Y UBMEHYHUBOCTH. |KOHTPOJb
2. IloaroToBUTHCS |3HAHMIA.
K TECTOBOMY
KOHTPOJIIO 3HAHUH.
Teopus BoMIOITNN 13 6 7 1. OGo0WHUTh U 1. TecToBbrit
OpPraHUYEeCKOr0 MUpPa KaK CHUCTEMAaTH3UPO- KOHTPOJIb
oboO0mIarotas BaTh 3HAHUSA O 3HaHUM.
OmoJTornYecKast KOHIICTIIIHS MEXaHH3MaxX U 2. O0cyxaeHue
3aKOHOMEPHOCTSX |TEOPETUYECKOTO
ABOJTIOIUH. MaTrepuaia Ha
2. IloaroToBUTHCS |TIPAKTHYECKOM
K TECTOBOMY 3aHSATHUU.
KOHTPOJTIO 3HAHUH,.




OO01mue 3aKOHOMEPHOCTH 10 1. O600mHTE U 1. TecToBbIi
OHTOTCHE3a YKUBBIX CUCTEM CHUCTEMAaTH3UPOBATh | KOHTPOJb
3HaHUA 00 3HaHUH.
OCHOBHBIX 2. O6cyxaeHue
crocobax TEOPETUIECKOTO
Pa3MHOXEHUS U MaTrepuana Ha
3aKOHOMEPHOCTAX  |IPAKTHYECKOM
Pa3BUTHS KUBBIX 3aHSATHUU.
OpTaHH3MOB.
2. IloaroTroBUTHCS K
TECTOBOMY
KOHTPOJIIO 3HAHUH.
DUIOTeHETHYECKOE 14 1. IlogroroBuTH 1. TectoBsrit
CTaHOBIICHHE (DYHKITUI JIOKJaAbl HA TEMY: |KOHTPOJIIb
JKUBBIX OPTaHU3MOB «OcHOBHBIC 3HaHUM.
(YHKIIMH KUBBIX 2. Pemienue
OpPraHU3MOB: KEHCOoB.
XapaKTEePUCTHKA U
CpPaBHUTEILHBIH
aHaIu3 y
npeacTaBuTeNne
Pa3IUYHBIX [APCTBY
JKvBble opranu3mMsl Kak 12 1. Cnenatp 1. TecToBbIit
CaMOpeTyJINPYIOIIHECS KOHCIIEKT TIO KOHTPOITb
CUCTEMBI Temam: «Dusnko- 3HaHUM.
XUMUYECKUC 2. ObcyxnacHue
ACTICKTHI MPOOJIEMBI | TEOPETUIECKOT
yIpaBiIeHHUs 0 MaTepuaina Ha
(camoperynsnun) MPaKTUYECKOM
opranuzmom (D. C. | 3aHATHH.
bayapa)»;
«IIpencraBnenue 06
OpraHu3Me Kak
caMOyIpaBJIsieMOi,
CaMOpEeryJnupyeMoun
cucteme (M. U.
[lImangerayses)y.
OCHOBBHI aJTaNTalIIOHHBIX 12 1. O606muTh 1 1. TecroBbrit
MIPOIIECCOB Y Pa3HBIX TPy CHUCTEMAaTH3UPOBATh | KOHTPOIb
OpPraHU3MOB 3HAHUS O 3HaHUM.
MeXaHu3Max 2. Pemienne
ajanTaluuu y KEHCOoB.
pacteHuil u
JKABOTHBIX.
Opraanu3m Kak IeI0CTHAs 10 1. OG00IWHKTD K 1. TecToBbrit
cucTema CHCTEMAaTH3UPOBATh | KOHTPOIb
3HaHUs 00 3HAHUM.
OPTaHU3MEHHOM 2. ITposepka
YPOBHE JKHBOTO, MPaBUIBHOCTH
yAeIuB ocoboe 3aIMOJTHEHUS
BHHMAaHUE TaOJTUIBI.
CTPYKTYpHOH 3. Pemenue
OopraHu3auu KelcoB.

OJHOKJICTOYHBIX U
MHOT'OKJICTOYHBIX, a
TaKXC
PACTUTCIbHBIX U




JKMBOTHBIX
OpPTaHU3MOB.
2. CocTaBUTh
Tabnuiy «TkaHu:

0COOEHHOCTH
CTPOCHHS U
hyHKIIA»
CuMOHO03 KHUBBIX 6 2 4 1. O6001IHUTL 1 1. TecToBBEIH
OpPTaHU3MOB Kak CHUCTEeMAaTU3UPOBATH | KOHTPOJh
IBOJIIOIIMOHHOE SIBJICHUE 3HAHUSA O 3HaHUH.
pa3zHoo0pa3nu 2. O6cyxaeHue
¢dhopm cumbmo3a TEOPETUIECKOTO
pasHbIX MaTtepuaia Ha

CUCTEMATHYCCKUX IMPaKTUYE€CKOM
rpynmn OpraHu3MoOB. |3aHATHUMU.

WHurerpanus ;KuBoro u 10 4 6 1. O600mHTL U 1. Yuactue B
HEKHMBOI'0 Ha GuochepHoM CHCTEMaTH3UPOBATh | paboTe
ypOBHE 3HAHUS O KpyTJIOTO
MOMYJISIIIUOHHO- cTona.
BHJIOBOM U
ouochepHo-
IEHOTUYECKOM
YPOBHE JKHUBOTO.
IToaroroBka K IK3aMeHy, 27 27 1. IToaroToBKa kK OTtser Ha
cravya IK3aMeHa JK3aMeHy BOTIPOCHI
JK3aMEHa.
Bcero no qucuuniuHe 144 54 90

6.2. Opranu3anus TeKymero KOHTPOJIsi M MPOMEKYTOYHOM aTTecTAlluu

Texkymas arrecTtalus Ka4yecTBa YCBOCHHUS 3HAHUM
OcyuiecTBiIsIeTCs B X0/1€ MPAKTUUYECKUX 3aHITUN HA OCHOBE MPOBEPKH JIOMAIIHUX 3aIaHUH,
MPOXOXKACHHUS TECTOBOTO KOHTPOJISI 3HAHHIA, TPYTIIOBOTO COOECEI0OBaHMs, PEUICHIE KEHCOB.
IIpomeskyTOUHAS aTTEeCTAIMS CTYIEHTOB
OcymectBisiercss B XoJe H3k3ameHa. K MpOMEXyTOUYHOM aTTeCTalluu JOIMYCKAaroTCs
CTYAEHTBI, UMEIOIINE TTOJOKUTEIIbHBIE OLIEHKH MO TECTOBOMY KOHTPOJIKO 3HAHUU.

IIpyMepHBIii epedyeHb BOMPOCOB K IK3aMeHYy

1. Bo3HMKHOBEeHHE H IBOJIOLHSA KUBOH MAaTePUN KAK OCHOBAa eIMHCTBA M MHOI000pa3usi
¢opMm cymiecTBOBaAHUA KU3HU HA IJIaHeTe 3eMulsl.

JImpakTHYecKUue eIMHUIbI: BO3HUKHOBEHHUE IIJIaHETHI 3eMilsl. XMMHUUYECKUM dTar SBOJIIOIUU.
buonornyeckuit sTamn 3Bo0IMK. BO3HUKHOBEHNE DYKapPUOTUUYECKUX KIIETOK.

2. BbpiMHpaHHe BHI0B KaK 3aKOHOMEPHOCTh MAKPOIBOJIKIHH.

JAupakTuyeckue eIUHUNbI: Tio0anbHble KartacTpodbl Ha miaHeTe 3emis. [IpuduHb
BBIMUpaHUs BUJI0OB. BoIMUpaHue u BO3HUKHOBEHUE BUJIOB KaK 3aKOHOMEPHOCTH 3BOJIIOINH.

3. CHCTEeMHOCTb W OPraHU30BAHHOCTHb KM3HHM HA IUIaHeTe 3eMJIsi KaK pe3yJbTaT
IBOJOLHH.

JAupakTuyecke eIMHULBI: XapaKTEPUCTUKA YPOBHEW OPraHU3aLUN KU3HH.

4. TlpoucxokneHue uUepapxuu (QUIOTCHETHYSCKUX TPYII KAk [OKazareidb pPOACTBA
OpraHU3MOB.

JAupakTudeckne eMHUIbI: TyTH IPOTEKAHUS 3BOJIOLMOHHBIX MPOLIECCOB. TEMIIbI 3BOIIOLUU
rpynit. @UIOreHeTUYECKNE PENUKTHI.

5. MHoroo6pa3ue (popm KUBOI NPHUPOIBI.




JAunakTudeckne eIUHUIbI: 1[apCTBa, TUIBI, Kiacchl U T. 1. [lpencraBurenu, Kparkas uX
xapaktepuctuka. [lonstue gopma u TtakcoHoMmuyeckas rpymmna. Cpena oOuWTaHUS M aJalNTHBHBIE
MIPHUCTIOCOOJICHMSI, U aIalITUBHBIC MPUCTIOCOOICHNUS HA YPOBHE KPYIMHBIX TAKCOHOMHUYECKUX TPYIIT.

6. MexaHu3M BO3HUKHOBEHHS € IMHCTBA )KUBOH NMPHUPO/bI.

JAuaakTuyeckue eIMHHUIIbI: OHTOTEHE3 — OCHOBa (huijoreHe3a. bap — 3aK0H 3apOIBIIIECBOTO
CXOJICTBA. YUECHHE O PEKAMUTYJISAIMU. bruoreHeTndeckuii 3aKoH. OumdmMOoproreHes.

7. OHTOreHe3 kak eHOMEH KH3HHU HA IJIaHeTe 3eMJIsl.

JAupakTuyeckue eIMHHIbI: O0llee MpeacTaBieHHe 00 OHTOreHe3e pa3HbIX OpPraHU3MOB.
OcoOEHHOCTH 3BOIONNN PACTEHUIN M )KUBOTHBIX. OHTOreHeTHYecKas auddepeHuupoBKa.

8. LleJIOCTHOCTBH M YCTOMYMBOCTH OHTOTeHEe3a.

JAunakTuyeckne eIMHMUBI: KOppensiuus B oOHToreHeze. KoopauHauuss B OHTOTEHE3E.
OMOpPHOJIOTHS OHTOTCHE3A.

9. ABTOHOMM3aUMS — [VIABHOE HANIPABJIEHHE IBOJTIOIUU OHTOIreHe3a.

JAunakTuyeckue eIUMHUIbI: BO3JCHCTBME BHEIIHEH Cpeabl HAa OHTOIEHE3 OpPraHU3MOB.
[TonsiTHE «aBTOHOMU3ALU». ABTOPETYJIATOPHBIH MEXaHW3M pa3BUTHA. BHyTpeHHHe (HaKTOpBI
Pa3BUTHUS OPTaHU3MOB. DBOJIFOLUS PETYISATOPHBIX MEXaHU3MOB.

10. «/IpeBo XKH3HM» KaK CHOCO0 BBIPAKEHUS] CBSA3M HCTOPUYECKOr0 MPOULIOr0 ¢
COBPEMEHHBIM HACTOSALIMM.

JAunakTudyeckue  exuHMUbl:  ¢Gopmbl  ¢umoreHe3a.  TemMmbl  3BOJIONWU  TPYIIL.
OUIOreHETUYECKNE PEITUKTHI.

11. EcrecTBeHHBIN 0TOOP — ABHKYIIAS CHJIA IBOJIIOIHUH.

JupakTuyeckue eIMHMIbI: TOHSATHE «ECTECTBEHHBIN oTOOp». Benymas pons otbopa B
BO3HUKHOBEHHUHU HOBBIX MpU3HAKOB. OCHOBHBIE ()OPMBI €CTECTBEHHOTO 0TOOpa. TBOpUEecKas poJib
€CTECTBEHHOT0 0TOOpa.

12. Momyasuus — 3JieMEeHTAPHAsA CTPYKTYPHAasi eIMHUIA IBOJIIOI UM,

JAupakTuyeckue eIMHMIbI: MOHATHE «OMysAuus». OCHOBHBIE XAPAKTEPUCTUKHU IOMYJISIIUU
KaK 9KOJIOTO-T€HETUUYCEKNE CUCTEMBI.

13. DaemeHTapHbIe (PAKTOPHI IBOJIIOIUN.

JAupakTudeckne eJUHUIBI: 3JIEMEHTAPHOE 3BOJIIOIIMOHHOE SBJIICHHE. MyTAallMOHHBIN Ipolecc.
[TonynsiuronHsie BOJIHBL. M30ms1us.

14. DBoJonus KaK Npouecc BOSHNKHOBEHUS a1anTaluil.

JAupakTudyeckue eIMHMIbI: MEXaHH3M BO3HHKHOBEHMS afanTaluid. Kiaccuukarus
aganTanuii. OTHOCUTENbHBIN XapaKTep aJanTalui.

15. Bua — kavyecTBeHHBIH 3TAN IBOJTIOLUOHHOTO MpoLecca.

JAupakTudeckne eIMHUIbI: UCTOPUS Pa3BUTUS YUYCHHS O BUJAC. ONPEEICHUE OHITHUS «BUJ.
Kputepun Buna. [IpoTuBopeunBhIi XapakTep BUA.

16. BupooOpa3oBaHue — HCTOYHMK BOSHHKHOBEHHSI MHOT000pa3us B }KMBOIl mpupoe.

JupakTudyeckue eIUHHUIbI: ONpe/eNieHUe MOHATUS «BHA00Opa3zoBaHue». OCHOBHBIE MyTH U
crnoco0bl Bu0o0pazoBanus. Mexanu3mbsl BugooOpazoBanus. [Ipumepsl Bu1000pa3zoBaHusl.

17. buocdepHblii ypoBeHb KAK MEXaHW3M HMHTErpalMM >KUBOI0 M HEKHMBOIO BellecTBA
IUIaHeThl 3eMJisl.

JupakTuyeckue eIMHUIbI: BEIIECTBO KaK CTPYKTYpPHBIM 3JeMeHT Ouocdepbl, OCHOBHBIE
¢byHkuHu 6uocdepsl: KPYroBOpoT XMMUYECKHUX 3JIEMEHTOB U BEILECTB, MOTOK 3Hepruu. Hoocdepa.

18. PazapaxkuMocTh Kak BceoOlee CBOMCTBO JKUBBIX OPraHU3MOB.

JAupakTHveckue eIMHUIbI: OCHOBHBIC TPYIIIbI Pa3apakuTeNell. 3aKOHBI pa3ipakeHUs.

19. PenrenTopsl u peuenuusi pa3apaskeHusi y pAaCTeHNH U )KUBOTHBIX.

JAunakTuyeckue eIMHMUBbI: BO30yxkneHue. @oropernenius. DOUTOXpOMHas CHUCTEMA.
Xemopeuenuua. MexaHopeuenius.

20. Cnoco0bI nmepegavyu pazapakeHusl.

JAupakTuyeckue eIMHHIbI: XUMHUYECKass Imiepenada pasapaxkeHusi (ropmonsl). Ilepemaua
paszipakeHusi ¢ MOMOILBIO IIEKTPUUECKUX HUMITYIbCcOB. HepBHasi cucreMa y >KMBOTHBIX KakK MYTb
nepeaadn pazipaxeHusl.



21. JIBM:KeHUs Yy PAaCTeHUH W KUBOTHBIX.

JAunakTuyeckne eTMHUIBI: Kiaccudukanus. JIokomoTopHble nBrKeHHs. Tponusmel. HacTum.
Typropueie aBwkeHHs. MbIlIeUHbIE ABMKCHHUS Y KUBOTHBIX. [IpucmocoOuTenpHOE 3HAUYCHUE
TIBUKCHHUM.

22. CamoperyJsinusi y pacTeHU M ;JKHBOTHBIX.

JAupakTuyeckue eIUHHMIBI: BHYPHKJICTOUYHBIH YPOBEHb perynsauuud. Merabonudeckas,
TeHEeTUYecKasi U MeMOpaHHasl peryIIsIIysl.

23. MeKKJIeTOYHBbI YPOBEHb peryJisiliuu.

JAunakTuyeckue eIMHHUBI: Tpoduueckas, TOPMOHAIbHASA, JJIEKTPOPHU3NOIOTHIECCKAS
peryusuus.

24. B3auMOCBSI3b CTPYKTYPbI U (yHKIMH PACTEHN M }KUBOTHBIX.

JupakTuyeckue eIMHHMIbI: TPAHCIOPT BEUIECTB U SBOMIONUS (POTOCHHTE3UPYIOIIUX TKaHEH.
@DOTOCUHTETHYECKUE CTPYKTYPHI B CBS3U C 3BONIOLIKEH (POTOCHHTE3UPYIOMIEH (PYHKINH.

25. OcHoBHbIe HANIPaBJIeHUs] QYHKIIMOHAJILHOM IBOJIIOIMHU KUBBIX OPraHU3MOB.

JAunakTudeckue eIMHUILbI: TUBEPreHIMs, Napajliein3M, KOHBepreHus. MHOXXECTBEHHOCTh
peanu3anuu GyHKIUH. Ycuienne uin ocnadnenue pyakuuid. Kommercamnus GyHKIIHA.

26. XuMH4YeCKH COCTAB JKMBBIX OPraHNU3MOB H €ro NPHCIoCcOo0UTeIbHOE 3HAYCHHE.

JAupakTuyeckre eIMHHUIBI: E€IUHCTBO XHWMHMYECKOIO COCTaBa JKUBBIX OPTraHU3MOB.
XuMudeckass JUBEPTeHIUs ¥ KOHBepreHius. OUTOrOPMOHBI M HMHTHOMTOPBHI pOCTa Kak
crelu(pUUecKue peryisaTopbl GU3N0IOTUYECKON e TEIbHOCTH.

27. JBOJIOLUSI TOPMOHAJIBHOMH CHCTEMbI PACTEHHMI U JKMBOTHBIX.

JupakTuyeckue eIUHUIBI: Pa3IuuMs B OMOCUHTE3€ PETyNIATOPOB POCTa Y HU3MIUX PAaCTECHUI
U BBICIIUX OPraHu3MOB. BO3HHKHOBEHHME ME3aHHM3MOB CHUHTE3a, PELENIMU M WHAKTUBALUA
ropMoHOB. [lepBUyHbIE U BTOPUYHBIE CUTHAIIBI (MECCEHIKEPHI).

28. IBOJONIUSA THUIIOB MUTAHUS KUBBIX OPTAHU3MOB.

JupakTudyeckue eIMHMUbI: Kiaccu(uKalys TUNOB NMUTaHUS. ['eTepoTpoHBI THIT MUTAHUS
KaK DJBOJIOLMOHHO HamOojee ApeBHUH. BO3HUKHOBEHHE aBTOTPO(PHOrO cCrocoda MUTAHHMS.
bakrepuanbubiii porocuHTe3. PDOTOCUHTE3 3€JICHBIX PACTCHUH.

29. JBoOLHUs IHEPTeTHYECKOro 00MeHa »KHBBIX OPraHU3MOB.

JAunakTudyeckne eIUHHIbI: OpoxxeHue. AHadpoOHOe nbixaHue. KuciaopomaHoe IbIXaHWe Kak
CJIeZICTBHE BOSHUKHOBEHHS (POTOCHMHTE3a. DKOJIOTUs IbIXaHUSL.

30. EXMHCTBO cOCTaBa HACJEACTBEHHOT0 MAaTEPUAJIa Y BUPYCOB, PO- U JYKAPHOT.

JAunakTudyeckne eIMHMUbI: XapPAaKTEPUCTHKA HYKIJIEUHOBBIX KHUCJIOT: DJJIEMEHTHBIH U
MoHoMepHbld coctaB JIHK u PHK; xumuueckue cCBs3M, Jexalde B OCHOBE COCIUHEHUSA
KOMIIOHEHTOB MOHOMEpa, MOHOMEpOB B moiuMepbl. OCOOCHHOCTH JMHEHHOH CTPYKTYpHI
HYKJIEMHOBBIX KMCJIOT. OYHKIIMOHAIIBHOE 3HAYEHHE ITOJIMMEPHOTO COCTABA HYKJIEMHOBBIX KUCIIOT.

31. EXTMHCTBO NPOCTPAHCTBEHHOM OPraHU3alui HYKJIEHHOBBIX KHUCJIOT.

JAunakTuyeckue eqMHUINbI: TpocTpaHcTBeHHass Monenb crpoenust JIHK Yorcona-Kpuka u eé
xapakTepucTuka. CXoACTBO BO BTOPUYHOM M TpeTWuHOW opranuszanuu crpykrypsl JHK n PHK.
CBsi3b CTpOCHUSI HYyKJICMHOBBIX KHCIIOT € UX (DYHKIHSAMHU.

32. ENMHCTBO CBOICTB FreHeTHYECKOI0 MaTepuaJjia BUPYCOB, IPO- U DYKapHOT.

JAupakTuyeckue eIMHHUIbI: HA3BaTh U PACKPBITh CYIIHOCTh M 3HAYEHHE HEKOTOPBIX CBOMCTB
(IMCKPETHOCTDb, JIMHEMHOCTh, HEMPEPHIBHOCTH, OJHOHAINPABIEHHOCTh CUMTHIBAHUS T'€HETHUUECKOU
nH(pOpMaIlii, OTHOCUTEIbHAS €r0 CTa0MIBHOCTD U JIp.) TEHETUYECKOr0 MaTepralia BUPYCOB, Po- U
9YKapuoT.

33. [lepekoMOMHAUMS HACJHEACTBEHHOW WHpoOpMauuMu Ha PpasHbIX YPOBHAX eé
OpPraHHU3alMu.

JAupakTuyeckue eIMHHUIBI: HYKJICOTHIOB B IpEJENax I'eéHa, Ha YPOBHE TIPYMIl CLEIUICHUS
I€HOB, Ha ypOBHE IeHoMa W reHorumna. [IpuBeaure mpuMepsl U CIPOTHO3ZUPYMTE IOCIEIACTBUS
TaKUX MAHUIYJSIUUANA ¢ HACIEACTBEHHOCTBIO.

34. ENMHCTBO NPOLECCOB pean3aliy HACIEACTBEHHO nHpopManuu.



JAunakTuyeckne eIUHUIbI: €IUHBIA MEXaHU3M PENyIUIMKALUU HACIEICTBEHHOIO MaTrepuarna.
[IpyHIMIT  KOMIJIEMEHTapHOCTM — OCHOBAa MOHO- M MOJUPEIUIMKOHHOW  pEeIUIMKalHH
HaCJlle/ICTBEHHON MH(pOpMaMU y BUPYCOB, mpo- U sykapuor. Pemyrumkanus JTHK um PHK xak
KaTaJIUTUYECKUI U SHEPro3aBUCUMBIN MPOIIECC.

35. Cnenuguyeckne MexaHU3Mbl pacnpeneeHls HacJeACTBeHHO nHGopManum y npo- u
JYKapHOT.

JluiakTHyecKkue eIUHHIbI: POCT HApYKHOW KIETOYHOH MeMOpaHbl MEXAy TOUYKAMHU
MPUKPEIUIEHU periuupyromieics u matepuackoil Hutu JAHK, Hanuuue cnenumanu3upoBaHHOTO
OpraHouJia — MHTOTHYECKOTO BEpPETeHA [EeNCeHUS KIETKH, OOecredeHrne KayeCTBEHHOE U
KOJIMYECTBEHHOE €JMHCTBO (DOPM KUBBIX OPraHU3MOB.

36. Haimune eIMHOI0 OMEPOHHOI0 MEXAaHHM3Ma PeryJiasiliii 3JKCIPecCHd TeHOB MpH
nepeaaye MHGOPMAaIUM € TeHA HA NPU3HAK.

JAupakTudeckne eIUHHIbI: pead3alisi OCHOBHOTO IMOCTYJIaTa MOJEKYISIPHOW T€HETUKH (C
BbIsIBIICHHEM BriociencTBun Moaudpukausamu) « JHK—PHK—bemox».

37. IIpUHUMI KOMILJIEMEHTAPHOCTH KAK OCHOBA TPAHCIMOPTHPOBKH AMHHOKHCJIOT K MECTY
CHHTe3a 0eJIKa U nmpouecca TPAHCAS U,

JAunakTudeckne eIMHUIbI: aHTUKOJIOH U akienTopHbiii koHer TPHK. KommiementapuocTs
aatukogona TPHK u xomoma MPHK kak Mmexanusm oOpa3oBaHMsS TENTHUAHOW CBSI3H MEXITY
AMUHOKHCIIOTAMH TIPH OMOCHHTE3€ OelKa.

38. EXuHCTBO B npoueccax penapanuu moBpeKIeHHON HaceCTBeHHOol uHdopManuu.

JAunakTuyeckue eIMHUIbI: eIMHAs cucTeMa (PEpMEHTOB U CXeMa 3TalloB permapanuu y Ipo- u
sykapuoT. [IpuHIMO  KOMIUIEMEHTapHOCTH, OOECTEeYMBAIOUIMN  TOYHOCTh  HCIpPABIICHUS
nospexaeHHon JTHK.

39. JBOJIIOIIHOHHBIE TIPe0OPA30BAHNS B FeHOME.

Junaktudyeckne enmuuubl: PHK kak mnepBoHauanbHbBIl Marepuan HaclleCTBEHHOCTH.
['unoresa cymectBoBanus «Mupa PHK». Muoroo6pasue dynkmuit PHK. Tlepexon ¢pynkmuun PHK
Kak BemiecTBa HaciencTBeHHocTH K JIHK u apyrux e€ GpyHKIMN K JpyruM XUMHUYECKHM BEIIECTBAM
— Oenkam, yriieBoam, JUIHAaM, MaKpodpraM.

40. I'eHeTYecKMi KOA M NPHHIUN KOJIMPOBAHMS HACJIEACTBeHHOH HHpopmanum y
pPa3HbIX (OPM KHUBBIX OPraHU3MOB.

JAupakTudyeckne eIUHUIBI: CBOMCTBA T'€HETHYECKOTO KOJa U €ro YHHUBEPCAIbHOCTb.
BbipokeHHOCTh ¥ M30BITOYHOCTH TEHETHMYECKOro KoJa - TPUMEP  SBOJIOIUOHHBIX
npeoOpazoBaHnii B HeM. Hanmudme HOHCEHC — KOJOHOB KakK IOATBEPXKACHHUE JIUCKPETHOCTU
HacJeACTBEHHOCTH. HenmepekpblBaeMOCTh KOJIOHOB M IIEPEKPBHIBAEMOCTh T'€HOB U UX 3HAYCHHUE.

7. YHEBHO-METOJUYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHHE
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1. Uopnanckuit H. H. DBomrorus xu3au [Teker] : [y4e0. mocobue aJis mea. By30B IO CIIE.
032400 — buonorus] / H. H. Mopaanckuii. — Mocksa : Akagemust, 2001. — 424 c.

2. Jlabytuna M. B. buonorus ¢ ocHoBaMHU 3KOJOTHHU: Y4eOHOE MOcoOHue [DIeKTPOHHBIN
pecypc] : yueb. mocobue / M.B. Jlabytuna, T.A. MackaeBa, H.Jl. YeromaeBa. — DneKTpoH. aH. —

Capanck : MITIM wum. M.E. EsceBbeBa, 2013. — 125 c¢. Pexum pocrtyna:
https://e.lanbook.com/book/74453
3. TlexoB A. II. buomoruss c ocHoBamu 3konoruu [Tekcr] : [ydeO. it BYy30B,

€CTECTBEHHOHAYYHBIX creluaibHocTeld u Hanpasienuit] / A. I1. IlexoB. — U3n. 7-e, crep. — CaHKT-
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1. Konomaros 1O. B. buoxumus KUBOTHBIX [DIeKTpOHHBIN pecypc] : yueb. mocodue / 10.B.
Kononatos, C.B. BacunbeBa. — Dnektpon. nan. — Cankr-IlerepOypr : Jlans, 2015. — 384 c. Pexum
nocryma: https://e.lanbook.com/book/60652



2. ®wusuonorus pactenuii [Teker] : [yueOHMK [UIsi BY30B TI0  OHOJIIOTHYECKUM
cnenaibHOCTAM H HampasieHuto 510600 "buonorus"] / mom pen. WU. II. Epmakosa, [H. JI.
Anexuna [u 11p.]. - Mocksa : Akagemus, 2005. — 634 c.

3. ®u3noIoTHs YeI0BEKa M KUBOTHBIX (00IIast M 3BOJIIOIMOHHO-IKOJorndecKkast) [Tekcr] :
y4e0. s CTyJ. YH-TOB, oOydatomtuxcs o crei. "buonorus" / [A. b. Koran [u np.] ; mox pen. A. b.
Korana. — Mocksa : Beicmas mikona, 1984. 4. 1. — 359 c.

4. ®du3noIOrys YeI0BeKa M KMBOTHBIX (0OINas W 3BOJIOIMOHHO-3KOJorndyeckas) [Tekcr] :
y4eO. Ul CTY/l. YH-TOB, oOy4Jarontuxcs mno crei. "buonorus" / [A. b. Koran [u ap.] ; mox pen. A. b.
Korana. — Mocksa : Beicmag mikona, 1984. 4. 2. — 287 c.

5. Xennar I'. B. buoxumust pacteHuit [ DneKTpoHHBIN pecypc] : yueOHUK. — DIEKTPOH. AaH. —
M. : "Jlabopatopus 3nanuit" (panee "BMUHOM. JlaGoparopus 3Hanuii"), 2014. — 470 c. Pexum
nocryna: http://e.lanbook.com/books/element.php?pll 1d=50558

6. dxymkuna H. V. ®usuonorus pacrenuii [Tekct] : [yueOHHK OISl CTYICHTOB BY30B,
oOyyvaroruxcst o cnernuanbHoct 032400 "buonorus"] / H. W. Sxymkuna, E. FO. baxTenko. —
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pecypc]. Pexxum nocryna: http://www.ex-situ.ru/bibliographylist/99-2010-04-18-12-48-25.html
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