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1.AHHOTAIIUA .

B Hacrosiee BpeMst 3HaHHE Kypca 00m1eil OMoIoruy He0OX0MMO IS PELICHUS KIU3HEHHO
BAXHBIX MpobieM uenoBedecTBa. B cBsi3u ¢ 3tum aucuuruimHa «OOmas OMONIOTHS» UTpaeT
BAXHYIO POJIb U KBATH(DUITUPOBAHHON MOATOTOBKY CIelMaIncToB-0nooros. Kypc nocasiex
(GOpMHUpPOBAaHMIO y CTYACHTOB YMEHHH M HaBBIKOB 1O OOOOLUICHMIO W  aHAIM3Y

00111e610I0rMYeCKUX MPOOIeM U 3aKOHOMEPHOCTEH.

2. TpeGoBaHus K MCXOAHBIM VPOBHAM 3HAHUNA M VMEHUI CTYICHTOB:
CTyneHT NOMKEeH 3HaTh OCHOBBI Kypca OOTaHMKH, 300JIOTMM, aHATOMHUHU YEJIOBEKa, oOmei

Ouosoruu 001e00pa30BaATEIBHOM MITKOJHI.

3. YueOHasgs nporpaMma
3.1 Heanb ¥ 32124y TUCHUTNIINHbI

Len» océoenun oucyuniunsl
Ienp kypca — u3y4eHHE IPU3HAKOB )KUBOW MATEPUU U €€ OTIMYUHN OT HEXKUBOIO BEILIECTBA.

3agaum AMCUMILINHBI:

- (opMupoBaHHMe Yy CTYIACHTOB HAaBBIKOB CaMOCTOSITEJIbHON aHAJIUTHYECKOH, Hay4HO-
MCCIIEI0BATENLCKOM paboThl, HABBIKOB PaOOTHI C HAYYHOH JINTEPATYPOH;

1. BolsicHeHUE IPU3HAKOB U CBOMCTB KUBON MaTepuH;

2. YcraHOBIIEHHE aKCUOM OHMOJIOTHH;

3. ObcyxkaeHne OCHOBHBIX COBPEMEHHBIX MPo0sieM OHMOJIOTHH;

2. MecTo IUCHHMILUIMHBI B CTPYKTYpe OCHOBHOH 00pa3oBaTe/IbHO NMPOrpaMMbl BbICIIETO
npo¢eccCHOHATBHOT0 00pa3oBaHNsl

3. Kommnerenuun odyuarouierocsi, (popMupyeMbie B pe3yJibTaTe OCBOCHHS AUCHHMIIHHBI
/monyas.

B pesynbraTe 0CBOCHUS AUCHUILIMHBI (POPMHUPYIOTCS CIEAYIOINE KOMITETCHIINU:

1. OOUIEKYNbTYPHBIE KOMIETCHIIMH: TPABUIBHO CTAaBUTh LIEJIH, TIPOSIBIATH HACTOWYMBOCTH U
BBIHOCJIUBOCTD B UX JOCTHXCHHH, IPUOOPETATh HOBBIE 3HAHUS U (POPMUPOBATH CYXKACHUS IO
HAyYHBIM, COIIMAJIBHBIM U Jp. poOJieMaM, UCTIONIb3Ysl COBPEMEHHBIE 00pa30BaTe/IbHbIC U
nH(pOpMaAMOHHbIE TeXHOJIOTHH. CIIOCOOHOCTH K a0CTPAaKTHOMY MBILUICHUIO, AaHAIHU3Y, CUHTE3Y.
2. [IpodeccroHabHbIe KOMIIETEHIIUHU: AEMOHCTPAIUS 0Aa30BBIX MPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX M COBPEMEHHBIX JOCTIKEHHUIX OMOJIOTHH, TAaKXKe HAaBBIKOB PA0OTHI €
COBpPEMEHHOM anmnapaTypoil. [ 0TOBHOCTb K aHANMU3y U MYOJIUYHOMY IPEICTABICHUIO HAYYHOM
uHpOpMaIUH.

3.2. TpeOoBaHMSA K VPOBHIO OCBOCHUS COAEPKAHUS AUCIUILINHBI




B pe3yiabTaTC OCBOCHUA NJUCHUIIJIMHBI CTYACHT:

1. HOJIZKEH 3HATh. OCHOBHBIC KOHIICIIITHHY M MCTObI 6HOJIOFI/II/I, COACPIKAHNUC TAKUX HOHSITI/II\/'I, Kak

CYIIIHOCTh JKU3HU, PAa3HOOOpa3ue W YPOBHH OpraHU3alud OUOJOTHYECKHX CHUCTEM, KIIETKH, HX

UK, ,Z[I/I(b(bepeHL[I/IaL[I/IH, OpraHu3Mbl, X OCHOBHBIC CUCTCMbI, TPUHIIUIIbLI KHaCCHq)HKaHHH, 3aKOHBI

HaCcJICaACTBEHHOCTH U UBMCHYHMBOCTH, OMOJIOrHYeCKast OBOJIFOIIMA.

2. NMOJKeH YMeTh: IPUMEHATh CYMMY TEOPETHYECKUX 3HAHUH B o00jacTd OWONOTHH B

HCCIICAOBAHUU U oxpaHe JKHUBOTHOI'O MI/Ipa.
3. IOJIKeH BJAJETh:

COBPCMCHHBIX JOCTUIKCHUAX OHOJIOTHH.

4. MOJKEeH IEMOHCTPUPOBATH CLIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSATENHHON padoTe.

3.3 Pazaennl AMCHMILIMHDBI C YKA3AHHEM BUIOB 3aHATHH (JIEKIMH, CEMHHAPCKHE H

NPAKTHYECKHE 3aHATHMH, JA00paTOPHLIE PA00THI) M UX TPYAOEMKOCTL B

AKAJCMHUYECCKUX YacaX M KpeAuTax:

0a30BBIMH MpeaACTaBJICHUAMUA 00 OCHOBHEBIX 3aKOHOMCPHOCTAX U

Konu4ecTBo 4acoB 1o cemecTpam
. Bcero
Buanbl yueoHoii padoThl 4acoB 1 2 0 - ] 9 10
ceM. | cem.| ceM. | ceMm. | ceMm.| ceM. ceM. ceM.
1 2 3 4 5 6 7 8 9 10
OO0mas Tpy10eMKOCTh U3y4YeHUs 468 288 180
JMCHUIUINHBI 10 CEMeCTPaM , B T. 4.:
1.AynuTopHble 3aHATHS, B T. 4. 234 126 | 108
1.1JIexun 72 36 36
1.2.TIpakTHuecKue 3aHATHUS, B T. Y. 54 54
1.2.1. KoHTpoJIbHBIE PaOOTHI
2. CemHHapsl
3.IlucbMeHHbIE TOMaIlIHUE 3aJaHus
3.1 Pedepatsr
4.JIabopaTopHble pabOThI 108 36 72
5.CamocrositenbHas paboTa, B T. U.: 135 108 27
1. ®opma HTOrOBOrO KOHTPOJIA: 99 k3. | IK3.
54 45
3.4.1. Paznenabl JMCHMIIMHBI ¢ YKa3aHWeM BM/IOB 3aHATHH (NeKIMH, CeMHMHADCKHE H
NpPAKTHYeCKHe 3aHATHH, Ja00paToOpHble PadoThl) U UX TPYAOEMKOCTb B aKAJAeMHYECKHX
yacax ¥ KpeauTax:
Ipaxkr. Cemn- Apyrue
Bceero Jlekuuu, Jlao., BH/IbI
Pa:me.m,l U TeMbl JUCHUIIJINHBI 3aHATHUSA, HapkbI, .
qacoB qacoB YacoB | 3AaHATHNYA
qacoB qacoB COB




1

Tema 1. Ilpeamer u 3amaunm oOmIei
Oounonornu.  CBOHCTBAa  HUBBIX  CHCTEM.
YPOBHU OpraHu3aluy )KU3HU

Tema 2. MouekynsipHble OCHOBBI >KHU3HH. 2 2 2

DJeMeHTapHBI COCTaB JKUBBIX OPraHU3MOB.

buononumepsi.

Tema 3. Knerounas teopus. 2 4 2

CpaBHUTENbHAS XapaKTEPUCTUKA PA3TUIHBIX

THIIOB KJIETOK.

Tema 4. Peanu3zaius HaciaeCTBEHHOI 2 4 2

uHpopmanuu. I eHeTndeckuii Koz.

OcHOBHBIE ATaIbl OMOCHHTE3a OeNKa.

Tema 5. O6men BemecTB. PoTO- U 2 4 2

XEMOCHHTES.

Tema 6. [luranue 2 2 2

Tema 7. Jlpixanue 2 2 2

Tema 8. PazMHOKEHHE )KUBBIX OPTaHU3MOB 2 4 2

Tema 9. Teopur BO3HUKHOBEHUS )KU3HU Ha 2 2 2

3emiie

Tema 10. Dxonorus 2 2 2

Tema 11. Beenenue B mpeamer G0TaHUKH 2 2 2

Tema 12. Anbrosorus. 2 4 2

Otzen cuHe-3eleHble BOAOPOCIN

Tema 13. Ornen KpacHble Bofopociu 2 2 2

Tema 14. Otnen 3eneHsle Bogopociu 2 2 2

Tewma 15. Otnen /IlnaromoBbIe BOJIOPOCTH 2 2 2

Tema 16. Otnen bypeie Bonopociu 2 4 2

Tema 17. apctBo ['pubs1 2 4 2

Tema 18. Ornen JInmannuku 2 4 2

NTOI'O 36 54 36

2-i1 cem. 4 8

Tema 19. OOmast xapakTepuCTHUKA BBICIIUX

pacteHuii. TkaHu

Tema 20. BereraTuBHbIE OpraHbl 6 12

Tema 21. PasmHOXeHNME BBICIINX paCTEHUN 4 8

Tema 22. Boicmine criopoBbl€ pacTeHHUs 8 16

Tema 23. Oraen ['onocemeHHblE pacTeHUs 4 8

Tema 24. Oraen [TokpbITOCEMEHHBIC 6 12

pacTeHus

Tema 25. Dxonorust pacreHui 4 8
36 72




3.6. MoaynbHasa CTPYKTYpa ANCLMNAMUHDI C pacnpeseneHMem Becos no ¢opmam KOHTponen

Bec dopmbl Bec dopmbl Bec ntorosbix Bec oueHKun
TEKyLLero NPOMEKYTOYHOTO OLEeHOK noceLaemo
KOHTpONS B KOHTpONS B NMPOMENKYTOYHbIX | CTW, pe3y/b-
pesynbTupytoLlen WMTOroBOM OLEeHKe KOHTpOJIEel B TUpytoLLei
OLeHKe TeKyLLero NPOMEKYTOYHOTO pesynbTupyloLLei OL,EeHKM
KOHTpONS KOHTpONS OLeHKe NPOMENKYT.
NPOMEXKYTOYHOIrO | KOHTpO/en
KOHTpONS N OLLEHKM
UTOr.
KOHTpONS B
pesynbTupy
touen
OLeHKe
NTOroBOro
KOHTpONS
Bupg yuebHoii M1t | M2 M3 | M1 M2 | M3
paboTbl/KoHTpONA
KoHTponbHas paboTa 0.5 0.5
Tect
KypcoBas paboTta
NabopaTtopHble paboTbl
NMucbmeHHble gomallHue
3afaHusA
3cce (pedepaTnBHOro
TMna)
YCTHbIN onpoc 0,5 0,5
(cemunnapc.)
Pedepar 0.5 0.5
Bec pe3synbTupytoLen 0,5 0,5
OLLeHKM TEKYLLEero
KOHTPOAS B UTOTOBbIX
OLLEHKaX NMPOMEKYT.
KOHTpoOJiel
Bec utorosoit oueHKK 1-
ro NPOMEXKYTOYHOro
KOHTpONS B
pesynbTupytoLen
OLLEHKE NPOMENKYT.
KoHTponei
Bec utoroBoi oLLeHKK 2- 0,5

ro NPOMEXKYTOYHOro
KOHTpONS B
pesynbTupytoLlen
OLLEHKE NPOMENKYT.

! Vuebubiit Momyis




KOHTpoOJiel

Bec utorosoit oLleHKK 3- 0.5
ro MPOMEXKYTOYHOro
KOHTPONA B
pesynbTupytoLlen
OLLEHKE NPOMEKYT.
KOHTpONEN T.4.

Bec pe3synbTupytoLen 0.4
OLLeHKM MPOMEKYTOUYHbIX
KOHTPO/EN B pe3yabTup.
OLLeHKe UTOroB.

KOHTpOJIA
JK3ameH/3aueT (oueHKa 0.6
MTOroBOro KOHTpONA)
2= | 2=1 3=1]3%3=1]3=1 %=1 2=1 2=1
1

4.2 CoaepkaHue TUCHUTIINHbI

Tema 1. Ilpenmert u 3agaum o6meit Ouonorun. CBOCTBA )KUBBIX CUCTEM. Y POBHU OpraHU3aIMU
AKU3HU

buonorus — Hayka 0 U3HU: ONpeAeeHUe MOHATUSA "KU3Hb". CBONCTBA )KMBOIO — IMUTAHUE,
IBIXaHHUE, Pa3APaKUMOCTb, MOJBUKHOCTb, BBIJIEIIEHUE, pa3MHOXEHHE, pocT. Camoperynsuus
KHUBBIX CUCTEM. | TaBHOE CBOMCTBO >KMBOW MaTepu — COCOOHOCTH M3BJEKaTh, MPEBpAIaTh U
UCIIOJb30BAaTh DHEPIUI0 W3BHE. YPOBHM OpPraHM3alMU >KUBBIX CHUCTEM. buosorus kak
COBOKYITHOCTh HAyK, H3YUYaIOUIMX CTPYKTYpY, (YHKIMOHHPOBAHHUE U pa3zHOOOpasue >KHMBBIX
CHCTEM Ha pa3HbIX YPOBHSX OpraHu3aluu (300JI0THs, OOTaHWUKA, MHUKOJOTUS U JIp.;
MOJIEKYJIsIpHas OnoJiorusi, pU3NOIOTHs, SKOJIOTHUS U JIP.).

CTyneHT J0JKeH yMEeTh Ha3BaTh MPEeIMET U 3a7a4yi OMOJIOTUH, MECTO OMOJIOTUH CPEeIU APYIHX
HayK, YMETb OIMCBIBATH XKMBYIO MAaTepUI0 U YPOBHM €€ OpraHU3ald, yMETb DPA3LCiATh BCE
YKUBbIE OPraHU3Mbl Ha IISATh LJapCTB.

Tema 2. MoJiekyJsipHbIe OCHOBBI KH3HH. JJIEMEHTAPHBIH COCTAB KUBBIX OPraHU3MOB.
buonosmmepsbl.

XUMHUYECKUN COCTaB KJIETOK, MX CXOACTBO Y Pa3HbIX OPraHU3MOB - OCHOBA €IUHCTBA
KUBOU INpuponbl. Heopranuyeckue BeliecTBa: BOJa, MUHEpalbHbIE COJIU. Makpo-, MUKpO- U
yIABTPAMHUKPOVIEMEHThI. YHUKAJIbHBIE Ul KU3HHU CBOWCTBA yriepojaa u Boabl. OcoOeHHOCTH
CTPOCHHUSI OPTaHUYECKUX BEIIECTB: OEIKOB, YTJICBOJIOB, TUMHUOB, HYKJIEMHOBBIX KUCIOT, AT® B

CBA3HU C BBIIIOJIHACMBbIMHU (I)yHKL[I/ISIMI/I. q)epMeHTBI, HX pPOJIb B KJICTKC.




CryneHT NOJKEH 3HaTh, M3 KAKUX OCHOBHBIX XHMHUYECKUX 3JIEMEHTOB COCTOSIT JKHUBBIE
OpraHu3MBl, JOJDKEH 3HaTh HauOoJee paclpoCTpaHEHHbIE B IPUPOAE OMOTIOIMMEPHI.

CTyneHT JOJDKEH YMeThb OOBSCHHTH OCOOEHHOCTHM CTPOEHUS M (DYHKIMOHUPOBAHUS
OCHOBHBIX KJIACCOB OMOTIOJIMMEPOB — OEJIKOB, )KUPOB, YITIEBOIOB, HYKJICHMHOBBIX KUCIIOT.

Tema 3. Knerounas reopusi. CpaBHUTE/IbHAS XapAKTEPUCTHKA PA3JIMYHBIX THIIOB KJIETOK.

Hceropuss co3gaHuss M OCHOBHBIE IIOJIOKEHUS COBPEMEHHOM KJIIETOYHOM TEOpUHU.
CpaBHuUTENIbHAA XapaKTEpUCTUKA MpPO- U JYKApUOTHMYECKHX KieToK. CpaBHUTENbHas
XapaKTePUCTHUKA PA3TUYHBIX TUIIOB 3YKapUOTHYECKUX KJIeTOK. CTpoeHue U (yHKIUU OpraHesut
(uMromnasma, miIa3MaTHyeckas MeMmOpaHa, sApo, ammapaT ['oJIb/pKH, SHIOMIa3MaTHYECKHM
PETUKYIIYyM, PHUOOCOMBI, IUIACTHbI, MUTOXOHAPHH, BaKyOJH, OTOPHO-JBUTATENbHAs CHCTEMa
KJIETKH, KJeToyHas creHka). CTpoeHune M (QYHKUMH YacTe M OPraHOMAOB KJIETKH, HX
B3aMMOCBSI3U KaK OCHOBA €€ LIEJIOCTHOCTH. MHOroo0pasue KJIeToK.

CTyneHT NOJKEH 3HaTh MCTOPUIO CO3JAaHHA M OCHOBHBIE IIOJIOXKEHHS COBPEMEHHOUN
KJICTOYHOH TEOPHH, CTPOCHUE U (DYHKIIMU OCHOBHBIX KJIETOYHBIX OpPraHesl.

CTyneHT I0JKEH YMETh OIMCBIBATh M HAXOJAUTh OTINYMS B CTPOCHUHU NPOKAPUOTHUECKON U
9YKapUOTHYECKON KIIETOK, OTJINYUS B CTPOEHUM PAa3IMYHBIX THUIIOB 3YKAPHUOTHYECKUX KIIETOK
(pacTeHuil, )KUBOTHBIX, IPUOOB, IPOTHUCT).

Tema 4. Peanu3zanus HaciaencrseHHo nHpopmanun. I'eHeTnyeckuii koa. OCHOBHBIE
JTanbl OMOCHHTe3a Denka.

Omnpenenenne u CcBOWCTBAa TeHeTHueckoro koxa. CrpoeHue U (QyHKUMH OEJIKOB.
®depmenTsl, cTpoeHne U GpyHkuuu. buocunTes 6enka, OCHOBHbIE 3Tambl cUHTE3a Oenka. [Iporece
TpaHCIAUMU Ha pubocomax. Pabouwmit mukn pudocombl. DyHKIUU CBs3bIBaHUA. VHUIMAIWS
Tpancisuuu. OOLMe NPUHIUIEL 370HTanus. TepMuHanus TpaHcasiauuu. [locTTpancsIInoHHbIE
npeBpaimieHus OenkoB. Camoopranuzaius OenkoBoil riao0ynbl. CamocOOpka 4YeTBEPTUYHOM
CTPYKTYpHI Oelika U HaMOJICKYIAPHBIX CTPYKTYpP KJIETKH.

CtyneHT [OJDKeH 3HaTh CTpoeHue W (yHKIMM OenkoB, THIBI (DEPMEHTOB M HUX
OMOJIOTUYECKYIO POJIb, CBOMCTBA TEHETUYECKOTO KOJIA.

CTyIeHT 10JDKEH YMETh Ha3bIBaTh OCHOBHBIE ATAIlbl CHHTE3a OellKa.

Tema 5. O6men BemecTB. @OTO- H XEMOCHHTE3.
OOmias xapakTepucTuka Meradbonu3Ma. Buabl oOMeHa. ACCUMWISIHS, AUCCUMUIISIIIS
(TMIacTUYeCKHii M JHEPreTUYECKUi OOMEHBI, aHAOOIMYEeCKHEe M KaTabOJIMYECKUE PEaKIIuH).

CopneprxaHue U MPOIYKThl CBETOBOM M TEMHOBOM (a3bl (poTocHHTE3a. 3HaUCHHE (POTOCHHTE3A B



npupoge. OcobGenHoctu ¢orocuHTe3a NpokapuoToB. [lone3Hass nesATeTbHOCTh OakTepuii-
XeMOCHHTETHKOB. CyITHOCTh MpOLIecca XeMOCHHTE3a.
CTyneHT JOJDKEH 3HATh OOIIyI0 XapaKTepUCTHKYy oOMEeHa BeIIeCTB, THUIBI OOMEHa,
OTIpe/ieNIeHUs] aCCUMIIIALINY, TUCCUMMIIALINHY, POTOCHHTE3a, XEMOCHHTE3A.
CTyneHT [dOJKEH YMETh OIUCBHIBATh COJAEpKAaHHE M MPOIYKTHl OCHOBHBIX (ha3bl
¢dorocunTe3a, 3HaUeHHE (HOTO- U XEMOCHUHTE3A B MIPUPO/IE.
Tema 6. Ilutanune
[TuTanue — OOMH W3 OCHOBHBIX NPU3HAKOB XKM3HU. CymHOCTh nmuTanusd. Kiaccuduxamms
OpPraHu3MOB 10 MCTOYHHKAM HCIOJb30BaHUS SHEPruU W yriepona. ['erepoTpodHoe murtanue,
€ro  CyImHOCTb. THmbI  TeTepoTpOPHOTO  MUTAHMUSA:  TOJO30WHBIA,  CANpPOQHUTHBIH,
CUMOMOTHUYECKH, Tapa3suTHUYECKU, HX OCoOeHHOcTH. 3HadeHue B mpupoae. CrocoOswl
rOJ030MHOTO MWUTAaHUS Yy pa3HbIX TPYIN OJKUBOTHBIX. OBOJIONMOHHBIE  HM3MEHEHHUS.
Bo3HukHOBeHHE pOTOBOrO ammapara, JuddepeHIranus KulieyHod TpyOku. llumeBapenue.
Tunbl numeBapenus. buoxumuyeckas agantanuss K nuole. [luineBble OTHOIICHHS, UX
MIEPBOCTENIEHHAsI BAXXHOCTH. THIIbI MUIIEBBIX OTHOLICHUH.
Tema 7. [Ipixanue
DHepreTuyeckuii 0OMEH — OJHO M3 OCHOBHBIX CBOWCTB XMBOH Marepuu. OcoOeHHOCTH
SHEPreTUYecKOro oOMeHa. MUTOXOHAPHH, CTpOEHHE, pasHooOpasue, GpyHkuuu. buonoruueckoe
okucneHne. OOmas XapaKTepUCTUKA KIETOYHOTO MAbIXaHUS. OTambl KIETOYHOTO JIBIXaHHUS.
AdpobHOe H aHa’poOHOe bixaHue. OCHOBHBIE ATalbl a’3pOOHOrO KIETOYHOTO JbIXaHHS
(rmuxonm3, uuka Kpebca, snexkrponTpancnoprHas memnb). CoaepkaHue M MPOIYKTHI KaXKIOTO
srana. KodepMmMeHThI, ydacTByIOLIME B pEAKUUAX a’dpOOHOrO JbIXaHUS, M HUX (YHKIHH.
OcoGeHHOCTH aHa’pOOHOTO KIETOYHOTO AbIxaHus. CIHMPTOBOE M MOJIOYHOKHCIOE OpO’KEeHHE.
DHEepreTUYecKnii  BBIXOJ a’3po0HOTO W aHa’poOHOro mpoueccoB. OpraHU3MEHHBIH |
MOTYJISIIUOHHBIA YpPOBEHb OHMO’HEpreTHKH. BHemrHee npixanue. TpeOoBaHMS K AbIXaTeIbHOU
noBepxHOCcTU. OCHOBHBIE HAIIPABIICHHS SBOJIIOLUH JbIXaTEIbHOM cucTeMbl. HapyXHbIe MOKPOBBI
Kak opraH apixaHus. IloTpeOHOCTH B CHEUMANIM3UPOBAHHBIX JBIXaTEIbHBIX CTPYKTypax u
nurMenTax. JKaOpsl, JIerkue, THITbI BEeHTUIISALIAH JIETKHX.
CTyZIeHT 10JDKEH 3HaTh OCHOBHBIE 3TAlbl a3p0OHOTO U aHAIPOOHOTO KIETOYHOTO JIBIXaHHUS.
CTyaeHT T0JKeH YMETh OMHCHIBATh MPOIECCHI, MPOTEKAIOIINE TP a3pOOHOM U aHA3POOHOM

JBIXaHUH, CPABHUBATH SHEPTETHUECKUI BBIXO/1 a3pOOHOT0 M aHA3POOHOTO KIETOYHOTO JAbIXaHUS.



Tema 8. Pa3zmHo:keHHMe KUBBIX Opranu3mon. Kiuerounbiii mukia. OCHOBHBIE CHOCOOBI
AeneHMss sigpa (MHTO3, Meii03, aMuTO3, J3HAOMHTO3). WHaUBHAyaJlbHOE pa3BHUTHE
opraHmsma.

Bbuonornyeckoe 3HaueHHe pasMHOKEHHUs. TUIBI pasMHOXKEHUs (IOJI0OBOE M Oecriooe),
OCHOBHBIE DPa3NHuusi MeXIy HUMH. DOpMBI MOJOBOTO U (OPMBI OECIONOTO PA3ZMHOMKEHHS.
Onpenenenue u ¢a3pl KiIeTouHoro nukia. OcodeHHocTH nepuoaoB uHTepdaspl. TUIBI qeneHus
spa (MUTO3, MEHO03, aMUTO3, SHIOMHUTO3, KJIIETOYHOE JieJieHne npokapuoT). CTaiuu U 3HaUeHHE
muto3a. Craguum u 3HaueHue Meno3a. CyTb SIBIEHHS KpPOCCHUHIOBEpA W TI'€HETUYECKOU
pexomOuHanuu. OCHOBHBIE MCTOYHHMKHM HM3MEHYMBOCTH. OIpenesieHHe M 3Talbl OHTOTEHE3a.
Otanbl SMOPUOHATIBHOTO pa3BUTHS (ONMACTYNALUS, TacTPYNALMs, TEPBUYHBIM OpraHoreHe3).
Teopuss 3apoAbIIIeBBIX  JHCTKOB. OMOpHOHaIbHAs MUHAYKIHMS. OMHUIOTEHTHOCTh U
middepennnanbHas SKCOpeccuss reHoB. J[Ba BuIa MoCcTAMOPHOHAIBHOTO pa3BUTHS (IpsSMoOe
pa3BUTHE, Pa3BUTHE C METaMOP(PO30M).

CTyneHT NOJDKEH 3HaThb OCHOBHBIC THUITBI M ()OPMBI Pa3MHOXKEHHS, OCHOBHBIE CTaJUU
KJIETOYHOTO IMKJa, CTaJud MHUTO3a, MEH03a, JTalbl OHTOIEHE3a, JTalbl U COJEp)KaHUE
SMOPHOHAIIBHOTO NIEpUOJia pa3BUTHS (OJIACTYIALMS, TaCTPYIISINS, IEPBUYHBII OpraHOTeHE3).

CryneHT JOJKEeH YMETh OOBSACHATh 3HAUEHUE MUTO3a U MENH03a, ONUCHIBATh COJAEPKAHUE
CTaiuil MHUTO3a M M€HO03a, Ha3blBaTb OCHOBHBIE HCTOYHHUKM T€HETHYECKOM H3MEHUYMBOCTH,
Pa3bICHATH OMOJIOTHYECKOE 3HAueHHE SBICHUS MeTamMop(]o3a, OMUCHIBATH PaA3IMYHBIC BHJIBI
MOCTAMOPHOHAIBHOTO Pa3BUTHUS (IPAMOTo U ¢ MeTaMopdo3om).

Tema 9. Teopun BO3HUKHOBeHHs KM3HM Ha 3emuie. buoxummuueckass Teopusi 3BOJIOLNMH.
I'mnore3bl NPOMCXOKACHUA JYKAPHOTHYECKOM KJIETKH. I'MIoTe3sl MNpPOUCXOKICHUSA
MHOTOKJICTOYHBIX OPraHU3MOB.

Teopun npoucxoxaeHus *u3HU Ha 3emuie. Maes camMonpou3BOJILHOTO MPOUCXOKAECHUS
Ku3HU. Mnes xocmMuyeckoro npoucxokaeHus xu3zHu. ['umoreza A.M. Onapuna u k.
Xonpgeitna. Ombitel Ctennu Mumnepa u Opmxena. Teopuss OMOXMMHYECKOH 3BOJIIOLUU.
OcHoBHBIE 3Tanbl BO3HUKHOBEHHWS M pa3BUTHs XU3HU Ha 3emie. CBoiicTBa KOalepBaTOB —
npenoduosiornyeckux cucteM. OCHOBHBIE HApPaBJICHUS 3BOJIONUH MPOoToOMOHTOB. OOpazoBaHue
KU3HU U3 opraHndeckoro Bemniectsa Beenennoil. O6pazoBanue sxu3nu 3a cuer PHK. OcHoBHBIE
IIPU3HAKK KUBOrO. [MIIOTE3Bl MPOUCXOXKIEHUS OJYKAPUOTHUYECKOM KIETKH. [unoressl

MPOUCXOKACHUA MHOTOKJICTOYHBIX OPraHU3MOB.



CTy,Z[eHT JOJOKCH 3HAThb OCHOBHBLIC TCOPHU BO3HUKHOBCHUSA KU3HU Ha 3eMne, OCHOBHBIC
THUIIOTEC3bI MPOUCXOKACHUA ByKapHOTHHGCKOﬁ KIICTKH U TUINOTE3bl MPOUCXOKICHUSA
MHOTOKJICTOYHBIX OPTraHU3MOB.

CTy,Z[eHT JOJDKCH YMCTb AapryMCHTHUPOBAHHO [JOKa3bIBATb COBPCMCHHBIC ITOJIOKCHUA

OMOXMMHUYECKOH TEOPHH MPOUCXOKICHHUS )KU3HU Ha 3eMIIe.

Tema 10. Ixostorusa. OcHoBbI OHOLEHOI0THH. KOHIENIMT YKOCHCTEMBI H OHOreoeHo03a.
Tunbl H3MeHeHus IKOCHCTEM. JKOJOTHYeCKasi CyKIecCHsl.

DKoyoTusl Kak Hayka. MeCTo 3KOJIOTHH Cpeau APYrux Ouosiornuyeckux Hayk. OCHOBBI
ouonenonoruu. Mccnenoanust Kapna Mebuyca. Konmenuuu skocucremsbl (A. Tencnm) u
ouoreoneno3a (B.H. CykaueB). OcHOBHBIE OTAMYHS 3TUX MOHATHHA. CTPYKTypa 3KOCHUCTEMBI.
[TumeBble nenu u NUIEBble ceTu. [lacTOMIIHbIE U NETPUTHBIC MUIIEBBIE LIEMH, MMUIIEBHIC LEMH
XHUIHUKOB U NIapa3uTOB. THUIBI N3MEHEHUS SKOCUCTEM. AJIJIOTEHHBIE U aBTOTEHHBIE U3MEHEHMS.
DKojoruyeckas cykueccus. V3MeHeHue XapakTEpUCTUK JKOCHUCTEM B XOJE CYKIIECCHU.
KnumakcHoe coobmiecTBo.

CTyneHT [OJDKeH 3HaThb OCHOBHBIE TOHSATHS M HPUHIUNBI  OOIMIeH 95KOJIOTHH,
OMOIICHOJIOTUH, OTpE/CICHNE TaKUX MOHITUH, KaK HKOCHCTEMa, OHMOICHO3, OMOTreoleHO3,
MUILEBas 1IeTlb, YKOJOIMUECKas CYKIIECCHUs], KIIMMAaKCHOE COOOIIECTBO.

CTyneHT JOJDKEH yMEeTh YKa3blBaTh OTIMYUS TOHATHM SKOCHCTeMa M OHOTreoleHO3,
IIPUBOJUTh IPHUMEPBl PA3IUYHBIX THUIIOB IMILEBBIX LENEH, ONHUCHIBATh THUIBI W3MEHEHUs
9KOCHCTEM, U3MEHEHNE XapaKTEPUCTUK SKOCUCTEM B XOJ€ CYKIIECCHH.

Tema 11. Beenenue B npeamer. [Ipenmer, MeToasl 1 UCTOpHs pa3BUTHs O00TaHUKH. OCHOBHBIE
pasgensl OoraHukH. OTanuuTenbHbIE OCcoOeHHOCTH pacTeHuil. llonoxkeHue pacteHuil B
CHUCTEMAX OPraHWYecKOro MHpa. 3HAUEHUE pAcTEHHM B NpHUpoae M g yenoBeka. Mcrtopus
pa3BUTHs OOTAaHUKH

Tema 12. Ansrosnorus. [Ipeamer, 3a1a4u 1 METOAbI U3YUEHHS adbroyorui. OCoOEHHOCTH
CTPOCHUS KJIETOK IIMaHOOAKTEpUil U SYKapUOTHUECKUX Boaopocieil. Tumbl Mopdonornueckoit
opranu3zaiuu Bojgopocieil. O6mas xapakTepucTHKa BoJOpocieid. MecTo BoiopocIeii B cucreme
opranuieckoro mupa. CpaBHeHHE OCOOCHHOCTEH CTPOCHUS POKAPUOTUUECKOH U
9YKapHOTHYECKOH KIETKH BOJOPOCIIEH. DBOIIONHA TaJlioMa Bogopociet. Kiaccuduxanus
Bojopocaeil. Otaen CuHe-3eneHble BOAOPOCIN. XapaKTepUCTHKA OT/IENA

Cyanobacteria(Cyanophyta). [IurMeHTsl, IpOIyKT aCCUMUIISIINH, CTPOCHUE TENA, TUIIBI



BETBJICHUS. | OMOIIMTHBIN, F€TEPOLUTHBIN TPUXOM. | €TeponnCThl M aKMHETHI, 0COOCHHOCTH UX
crpoenust. Azotdukcanus. PazmHokeHne, QUIOreHns, pacClpOCTPaHEHUE U 3HAYECHUE
npencraButeneit otaena Cyanobacteria

Tema 13. Otnen Kpacusie Bogopociu (Rhodophyta) (29). OOmas xapakrepucTuka, TUTMEHTHI,
CTPOCHHE TajulOMa, CTPOEHUE KIETKH, pa3sMHOXKEHHE, IPOUCXOXKJCHHE, 3HAuCHHE.
Knaccugukanus: Kiacc banruessie, ®nopuaen.

Tema 14. Otnen 3enensie Bopopocnu (Chlorophyta) (4u). OOmas XapakTepuUCTHKA:
Mop(osoruueckue TUNbl AU epeHanud  TajsioMa, CTPOEHHE KIETKH, pa3MHU)KECHHE.
Knaccudukarnus. Kmaccet BonbBokcoBbie, IIpoToxokkoBbie, YinoTpukcoBblie, CHPOHOBHIE,
KonbroranTtsl. [Iponcxoxaenue, pacnpocTpaHeHue. 3HaYEHHE.

Tema 15. Otnen AnatomoBsie Bogopociu. OOmas xapakrepuctuka otaena. CTpoeHHe KIETKH.
ITurmenTsl, npoAykTel accumwisiuuu. PasmuHoxenue. Cucremaruka: Knace ILlentpuueckue,
kiacc Ilepucteie.

Tema 16. Otaen bypoie Bogopocnu (24). OOmiast XapakTepUCTHKA: CTPOCHHUE TAJIOMa, CTPOCHUE
KJIETKH, MUTMEHTBl, MPOXYKTHl AaCCUMWIALUHU, CIOCOObI pa3sMHOXeHUs. Kiaccuduxanms:
[Topsinku Kytnepuessie, luktnorossle, Jlamunapuesslie, @yKycoBbIE.

Tema 17. UapctBo ['pubbl. OOmas xapaktepuctuka IpuOoB. OCOOEHHOCTH CTPOCHHUS H
creun(pUIHOCTh XUMUYECKOTO cocTaBa rpuOHOM KieTku. OpraHesuisl TpuOHOM KieTku. Tammom
u ero muddepennupoka. Tumbl T u cent. Hekoropble 0COOEHHOCTH OHOXUMUU H
¢uznonorun rpudoB. Tun nuranus rpudboB. CTPYKTYphl BEreTaTUBHOTO, OECIOJION0 U MOJIOBOTO
pa3MHOeHusI. TUIIBI TOJIOBOTO Mporiecca y TpuboB. ['etepokapnos. [lapacekcyanbHbIN mpolLecc.
®a3bl )KU3HEHHOTO UK TpuOOoB. UepThl CXOACTBA U OTJINYMS TPUOOB, )KUBOTHBIX U PACTECHHM.
Mecro rpuboB B cucreme opranmdyeckoro mupa. Cucremaruka rpudos (Otnensl Zygomycota,
Deuteromycota, Ascomycota, Basidiomycota). Dxonoruueckue rpynisl TpHOOB 10 OTHOLUICHUIO
K OCHOBHBIM (hakTOpaMm cpefsl, cyocTpaty u mp. Pacmnpocrpanenue rpu6oB B mpupone. Poib
rpu0OB B XO3SUCTBEHHOW [IEATEIBHOCTH delloBeka lcmonb3oBaHue rpuOOB B IHINEBOHM,
MUKPOOHOJIOTUYECKOH, (papMarieBTHIeCKO MPOMBIIUIEHHOCTH.

Tema 18. Otaen Jlnmaitauku. OO11ast XapakTepuCcTHKA, CTpOeHUE (aBTOTPO(HBIN U
reTepoTpoHBIN KOMIIOHEHTHI ), TUIIBI CIIOEBHUII, aHATOMHUYECKOE CTPOCHUE, pa3MHOKEHHUE,
MPEJCTaBUTEINN, 3HAUCHUE B IPUPO/IE.

Tema 19. OOmas xapakTepUCTHKa BBICHIMX pacTeHHU. [losiBIEHHME TKAHEBOTO CTPOCHUS Y

pacteHuil. TkaHU U TIPUHIUIIBI UX KJIAcCU(UKaLUK.



Tema 20. ITonstue oprana B mopdosoruu pacrenuit. Ctpoenue kopHs. yHKIMHU KOpHS. 30HBI
MOJIOJIOTO KOpHSI: JeNeHHus, pocTa (pacTsKEHHUs), BcachlBaHUs, mpoBeneHus. CTpoeHue u
¢byHkuuu KopHEeBoro 4exyimka. OcoOOEHHOCTH amMKaJbHOTO HapactaHusi KopHs. [lepBuuHoe u
BTOPUYHOE CTPOCHUE KOpHA. THUIBI KOPHEBBIX CHUCTEM. BUIOM3MEHEHMS KOPHEH B CBS3H C
BBITMIOJTHEHUEM JIOTIOJIHUTENBHBIX (QYHKIUN (MHKOpH3a, CHUMOHO3 C a30T(HHUKCHPYIOUTUMHU
0akTepusMHU, KOPHEIUIOAbI, BTATHMBAIOUIME, BO3IYIIHBIC, JIbIXaTelIbHBIC, XOAYJIbHBIE KOPHH,
KOPHEBBIE IIMILIKH, KOPHU-TAyCTOPUH MApa3UTOB).

Crtpoenne mnobGera. Tumbl BETBICHHS OCEBBIX OpPraHOB pAacTEHHH (IMXOTOMHYECKOE,
MOHOTIOJIMATIbHOE U cuMIoinanbHoe). CtpoeHue u pyHkuuu nouku. Kiaccudukanus nodyex mo
PacIoNoKeHuo0, PyHKIIMOHAIBHOMY 3HAYCHHIO.

Crebenb u ero pynkuuu. Mopdomnorus crebns. Knaccudukaius ctedneit o mojaoKeHuIo B
MPOCTPAHCTBE (MPSIMOCTOSAYUM, CTEIIOUIMINCS, TMOJI3Y4Uid, MPUIIOTHUMAIOIIUICS, BbIOIIUICS,
Ja3sMmMK, CBHCAIOUIMM, TulaBatommii u ap.). llepBuunoe crpoeHune crebns. PaszButue
npoBosIIel cuctemMbl. CBsi3b MPOBOMASIINX TKaHEW CTeONs W JHCTheB. BTOpHYHOE CTpoeHUE
crebuiss. Turbl BTOPUYHBIX YTOJIIEHHUHA: MYyYKOBBIH, MEPEXOAHbIN, HEMy4YKoBbIi. OcoOeHHOCTH
CTpOCHHST ¥  (QYHKIMOHHUPOBAHHUS KaMOMAIBHBIX KIETOK. AHATOMHYECKOE CTPOCHHE
MHOTOJIETHUX CTeOsiell apeBecHbIX pacTeHuil. Komblla mpupocTa BTOPUYHOM JPEBECHHBI H
OpUYMHBI WX oOpa3zoBaHus. lcmonp3oBaHME JpPEBECHHBI W Jy0a B HApOJHOM XO3AHCTBE.
Ctpoenue ctebnelt 0THOOIbHBIX PACTCHUH.

Jluct u ero ¢ynkuuu. CtpoeHue U MOp(OIOTUYECKUE THITBI JIUCTHEB (OHQanuanbHbIe,
sKBU(AIMaTbHbIE, YHU(auuanbHble). Tumsl JaucTopacnosiokeHus. Mopdoorus nucTta.
IIpocTteie U crokHble JTUCTh. Kiaccupukamuu nuCThEB MO (GOpME JIMCTOBOHM IIACTUHKH,
paccedyeHuio, QGopMe BEpXyLIKH, OCHOBAaHHWSA, Kpas JIMCTOBOM IUIACTUHKH, >KUJIKOBAHUIO.
AHAaTOMHMYECKOE CTpPOECHHE JuCTa. PasznuuMe B CTPOGHHMM JIMCTA PACTEHHH PpPa3IMYHBIX
HKOJIOTUYECKUX TPYII (TeHEI000B U CBETONIO00B). SIBJeHME MUCTONANa U €ro OMOJIOTHYECKOe
3HadyeHue. Pa3HooOpasue nmucTbeB (JIMCTOBBIE (opMmanuu, rerepodusumms, anuzodusus). Tumsl
BUJIOM3MEHEHHH To0era: Moa3eMHble (KOPHEBMINA, JIYKOBMIBI, KIyOHEIYKOBHIIBI, KIyOHH,
KayJIeKC) W HaJ3eMHbIC (CTOJIOHBI U YCbI, KOJIOYKH, YCUKHU, KIAJAOAUU, (PUIUTOKIAINH, TOOETH
CYKKYJIEHTOB, JIOBUME OpraHbl HACEKOMOSTHBIX PACTEHUH.

Tema 21. BereratuBHOE pa3MHOXEHHUE pacTeHUil, ero buosoruueckoe 3HaueHue. EcrectBeHHOe
U HCKYCCTBEHHOE BEreTaTHMBHOE pa3MHOkKeHue. KIlOHaabHOE€ MUKpPOpPa3MHOXKEHHE PACTEHM.

Tunbr Gecnonoro pasMHOXeHHsA pacTeHuil. CTpoeHHE CHOpPaHIHMeB Yy HU3LIMX W BBICIIUX



pacteHuil. PaBHO- M pa3HOCIOPOBBIE pacTeHUs. THUIBI MOJOBOTO PAa3MHOKEHHUS DPACTCHUM:
XoJioramusi, u30ramusi, rereporamusi, ooramus. IIpeumyiecTsa 00oraMHOro MoJIOBOro IpoLecca.
CrpoeHre raMeTraHrueB BbICHIMX pacTeHuil. UepenoBaHHME IMOKOJIEHUMH Y BBICIIMX PACTEHUHU.
ITonsTHE )KN3HEHHOTO IUKIA. JKU3HEHHbIE [IUKIJIBI PABHOCIIOPOBBIX U PA3HOCIIOPOBBIX PACTEHUH.
buonorunyeckoe 3HaYeHNE U IPEUMYILECTBA PA3HOCIIOPOBOCTH.

Tema 22. Briciume crnopoBble pacTeHHs. OCOOEHHOCTH CTpOEHUs, KiacCu(pUKaIMs, CMEHa
AIepHBIX (pa3, yepenoBaHHE NOKOJICHUH.

Tema 23. Otmen [omocemenubie pacteHus. OCOOEHHOCTH CTPOCHUS, >KU3HEHHBIN ITHKI,
CHUCTEMATHKA.

Tema 24. Otnen [TokpeiTocemennble pacteHusi. OcOOEHHOCTH CTPOEHUS, pa3MHOKeHUs. [1mob1
u ux knaccudukaius. OcoOeHHOCTH PacpOCTPaHEHHUS.

Tema 25. Dkonorus pacTeHHd. DKOJOTMYECKHE TPYIIbI PACTEHUN 1O OTHOLIEHHIO K CBETY,

BJI&KHOCTH, TEMIIEPATYPE, IOYBBI.

5. O0pa3oBare/bHbIC TEXHOJIOTMH, BKJIYasd HHTEPAKTHBHbIE ()OPMBbI 00y4eHHA

OcBoenne aucuuminHbl "OOmmas Ouonorus" MpennoyaracT HCHOJIb30BaHUE CIEAYIONIETO
MaTepHAIbHO-TEXHUYECKOTO 00ecrieueHHs:

1. YueOHbIN KITacc, OCHAIICHHBIH MYIbTUMEIUIHON TEXHUKOH, /Ui TPOBEICHHS JEKIIMOHHBIX
3aHATUN.

2. Jlnst mpoBeneHusl 1a00paTOPHBIX 3aHATUH CHEIMAIM3UPOBaHHAs TaOOPaTOpHs, OCHAIlEHHAs
MHUKPOCKOTIAMHU, TOTOBBIMH TIpenapaTamu, y4eOHOH JIUTepaTypoil.

3. Ha 3aHATHSAX UCHOJB3YeTCSI MHTEPAKTUBHBIE METOJIbl OOYYEHHs, OCHOBAHHBIE Ha
B3aMMO/ICHCTBHM OOyJaromuxcs Mexay co6oil. s 3Toro Ha 3aHATUAX OPraHU3YIOTCS MapHas
WIA TpynmnoBas paboTa, MPUMEHSIOTCS HCCIeNI0BaTeNbCKUE MPOEKTHl. CTYyIEHT CTaHOBUTCS
MIOJTHOMIPABHBIM YYAaCTHUKOM Y4eOHOTO IpOLIECCa, €ro OIBIT CIY)KUT OCHOBHBIM HCTOYHHUKOM
yueOHoro no3Hanus. Ilemaror mpu 3ToM He JaéT TOTOBBIX 3HAHUH, HO MOOYX/IaeT YYaCTHUKOB K
CaMOCTOSITEIIbHOMY MOMCKY M BBITIOTHSET (DYHKIIUIO TOMOIIHUKA B paboTe

6. OneHo4YHbIe CPeACTBA /ISl TEKYIIero KOHTPOJISA YCIIeBAeMOCTH, IIPOMEKYTOYHO
aTTecTalliy 110 HTOraM OCBOCHHSI JMCIHILIMHBI M y4eOHO-MeToAnYecKoe odecneyeHne

CaMOCTOSITeIbHOM padoThI CTYICHTOB

Texymuit KOHTPOJIb - MNpOBOAUTCA CUCTCMATUYCCKHU C LCJIBIO YCTAHOBJICHUA YPOBHS OBJIAACHU A

CTyZIEHTaMH y4eOHOTO MaTepuania.

IIpoMeXXyTOUYHBIN KOHTPOJIb - B COOTBETCTBUH C pa60q1/1M y‘l€6HBIM IIJTaHOM, BBIINIOJIHACTCA

KOHTpOJIbHAst paboTa. BeimomHeHne 3T0i paboThl 00s13aTEIBHO sl BCEX CTYJCHTOB.

HTOroBmuIit KOHTPOJIb - JJIL KOHTPOJISL YCBOCHU A HaHHOﬁ AUCHUILIMHBI IPEAYCMOTPCH 3K3aMCH.

[TpoBouTcs B ycTHOU (hopme.



CamocrostenbHast pabora o kypcy «OOrmmas GMOJOTHs BKIIOYAET: CAMOKOHTPOJIb U3Y4EHHS

TCOPECTHYCCKOIO Marcpraja C HCIOJb30BAHUEM peKOMeHI[yeMOI\/'I JIUTCPATYPbI; HAIIMCAHUC

pedepara, TOArOTOBKA MPE3EHTAIUH.

Hepeqem, IK3aMC¢HAIIMOHHBIX BOIIPOCOB

Bormpockt o kypcy «Oo61ias 6uoaorus

1
2
3
4
5.
6
7
8

9.
10
11

. Mcropus pa3sBUTHA NPEACTaBICHUN O IPOUCXOKACHUY KU3HU.
. IlosiBJIeHHE KU3HU — €CTECTBEHHOE CJIEACTBUE 3BOJIIOLMY CAMOM IIJIAHETHI.
. DTanbl BOSHUKHOBEHUS )KU3HHU — MPEAOHOTreHE3.

. Drarmel OMorexesa.

Oco6eHHOCTH MPOKAPHOTOB U DYKAPUOTOB.

. [Ipenens! Cl0KHOCTH JKU3HU. 3aKOHBI TOBEPXHOCTU U 00bEMa.
. OcoOeHHOCTH PHEPTETHYECKOTO OOMEeHa. 3HAYCHUE JIbIXaHHUS.

. OCOGEHHOCTH BHYTPUKIIETOYHOTO JIbIXaHMUS.

Ctpoenue ¥ PyHKIIMA MUTOXOHAPUI. DBOIIOLMOHHBIE N3MEHEHHSI CTPYKTYPhl MUTOXOHIPUH.
. I'mukonus, 3ramnsl rIMKoIIn3a.

. Aspobnoe npixanue. Llukn Kpebca, oxucnutensHoe (pochopuimpoBaHue U JbIXaTeNbHas

OCIIb.

12.
13.
14.
15.
16.
17.
18.
19.
20.
24.
25.
26.
27.
29.

Buemnee nprxanue. Tunbl razooOMeHa.

DBOJIONUS AbIXaTCIbHOU CHCTEMBI.

JIpIXaTelnbHbIC TMTMCHTHI.

BuyTpukieTouHOe NUIIEBApEeHUE Y OAHOKIETOYHBIX 1 MHOTOKJIETOUHBIX OPTaHU3MOB.
Bueknerounoe numeapenue. Jlokanuzanus. DBOIIOMUOHHBIE U3MEHEHUS.
buoxumuyeckas aganTanys K IHIIE.

Tumel MUIEBBIX OTHOIICHUH.

CnocoObI T0J1030MHOTO IMTUTAHMUSL.

CanpoduTusM U mapazuTH3M.

Anonro3. Ero 3HaueHre B MHOTOKJIETOYHOM OpPTaHU3ME.

TuIibl KIIETOK ¥ TKAHEH IO TPOJOKUTEIBHOCTU KU3HU.

AyTOMMYHHasl TEOpUsl CTApPEHUS.

Mexanusmsl penapanvu JJHK.

OWIOTEeHETHYECKOE MPABIIIO MOJOBOTO AUMOPHU3MA.



30. Knaccudukanus ’KUBBIX OPTraHU3MOB Ha TJIAHETE.

31. buopasznooOpasue. YpoBHH OHOpa3HOOOpa3usl.

36. 'eHOMHKa ¥ F€HOCHCTEMATHKA.

37. Tpancrenusie GopMbl. MeTOIbI X MOTY4YEHUs. 3HAUCHHE.

38. Anabuo3s. [Tonstue anabnosa. Kimaccudukanus cocTossHUS OpraHn3Ma.

39. Bunel anabuo3sa.

40. MI3mMeHeHus opraHusMa Mpu rnepexoje B COCTOSHUE aHabKno3a 1 BbIX0J1a U3 HETO.

41. IIpoJOKUTENBHOCTD PEObIBAaHUS B COCTOSIHUM aHAO0MO03a.

42. 3naueHune aHabMo3a Mpy BOZHUKHOBEHUH >KU3HU U HBOJIIOLIUH.

43. IIpaKkTHUECKOE UCTIOIb30BAHUE CIIOCOOHOCTH K aHAOHO3Y.

44. T'eoxpononorunueckas mkaita. OObeKThl TATCOHTOJIOTMYECKUX HCCIIEA0OBAHUIA.

45. TlonsiTHe opranu3ma, 0coou, OHTOreHe3a u Mopdorenesa.

46. YHUTapHBIE OPraHU3MBI.

47. Meramepus. Ilonsatue meramepa, Moayis. TUIIBI METaMEPHH.

48.CyIHOCTb )KM3HU. Y POBHU )KU3HU.

49.1lpu3HaKu U CBOMCTBA KUBOTO.

50.AKkcHOMBI OHOJIOTHH.

51.Knerka — anemeHTapHas CTPYKTypHas €IMHHLA BCEX >KMBBIX CYLIECTB. PazMepsl KIETOK.
PazHoo0Opa3zue KIeTok.

52. Uictopus pa3BUTHS PEICTABICHUNA O IPOUCXOKAeHUH u3HU. PaboTsl Penu, Cnomnannany,
[Tacrepa.

53. BO3HUKHOBEHHE XU3HU — 3aKOHOMEPHBIN X0 pa3BUTHUS Halleil TuiaHeTsl. MuHepanbHas u
OpraHHYeCcKasl IBOJIIOLIMSL.

54. CoBpeMeHHbBIE MPEACTABICHUS O IPOUCXOKACHUH KU3HU. DTanbl 00pa30BaHUs AKUBOTO.

55. XpoHonorus ucropuu 3emsid. Metozpl onpeaeaceHus Bo3pacTa mopo/.

56. OOBEKTHI MaJCOHTOJIOTUIECKUX UCCIIEIOBAHUIA.

S7.I'eoxpoHonornyeckas Imkaga. lMepapxuss paHroB M HOMEHKIATypa IOJApa3JIeicHUuR
MEKYHAPOJHOM LIKAJIBL.

58.Pa3zButHe opraHMYEcKOro Mupa Ha 3emile B pa3jIM4Hble 3pbl (apXeil, MpoTepo30i, Naaeo30u,
M€3030M, KalHHO301).

59.Knaccuduxanus )U3HEHHBIX COCTOSIHUI OpraHn3Ma.

60 .Anabuo3. [IpuunHb! ¥ BUIBI aHAOKO3a.



61./3MeHeHust OpraHu3MOB IIPU NIEPEX0/ie€ B COCTOSTHIE aHaOno03a U IPU BBIXOJIE U3 HETO.
62.3nauenue anabK1o3a MPH BOSHUKHOBEHUH JKU3HU U B MTPOLIECCE IBOIIOIHH.

63. IIpakTHueckoe 3HaUeHUE CIIOCOOHOCTH K aHAOH03Y.

64.OKonorus-Hayka 0 3aKOHOMEPHOCTSIX B3aMMOOTHOLIEHUI OpraHu3MoB co cpenoil. [lonstue o
Cpele KU3HHU.

65. Dxonornyeckue (HhakTopel M MX KiIaccu(uKanus Mo Xapakrepy aeicTBus. HampsokeHHOCTD
¢axtopa. [Ipenensl BeiHOCINBOCTH. JIuMHUTHpYIOIIKE (DAKTOPHI.

66.9BpUOHOHTHBIE U CTECHOOMOHTHBIE OPraHU3MBI.

67.Ab6unotnueckue (akropel. Temmeparypa. IlpucnocoOneHuss OpraHu3MOB K pPETYISLIUN
TeMIepaTyphl.

68.CBeT Kak TUMHUTHPYIOIIUH (pakTop. POTONEPHOAN3M.

69. BnaxHocTb. 3HadueHHE BOJBl B IKM3HEICATEIBHOCTH Opranu3MoB. IIpucmnocobnenue
OpPraHU3MOB K pa3HOM CTENEHU YBIIAXKHEHMUS.

70. INousTe 06 KOJI0rUYecKoi cucreme i 6uoreHo3e. CocTaBHbIE YaCTH IKOCHUCTEMBI.
71.KpyroBopoT BelIeCTB B OSKOCUCTEMAX, IHUIIEBbIE B3aWMOOTHOILIEHUSA. OKOJOTHYECKast
MUpaMUa YUCEN.

72.Knaccuduxanus 6uoreorieHo30B. OCHOBHbIE XapaKTepUCTUKU. VI3MeHeHHs B OMOTe0IeH03ax,
CMeHa OMOTeoLeHO30B.

73.ArpoueHo3bl. OTnMuus arpoueHo30B. bamaHc mnNUTaTenbHBIX BEUIECTB W DSHEPIUU B
aprolueHo03ax.

74.buoctepa, ee rpanunsl. Kommonentsl Ouocdepsl. Ilpupomnbie pecypchl U HX
knaccudukanus. [lorstue o Hoocdepe.

75. boTraHuKa U ee pa3zebl.

76. Posb pacTeHuil B Ipupo/Ie.

77. IlpuHIUTIBI OO TAHUYECKON KIIaCCU(UKALIUY.

78. OcoOeHHOCTH KHU3HHU PACTEHUI B HA3eMHBIX YCIOBUAX. TeIOMHAs TEOPHSL.

79. O61mas XxapakTepUCTHKA MOIIAPCTBA HU3IINX PACTEHHI.

80. OOr1as xapaKTepUCTHKA U CHCTEMAaTHKa OT/Iea CHHE-3€JICHHBIX BOJAOPOCTCH.

81. Obmas xapakTepUCTHKA OTAEIOB DYKapUOTHBIX BOJIOPOCIEH.

82. O0mas xapakTepuCTHKa U CUCTEMAaTHKa OT/Aea KPACHBIX BOJIOPOCIICH.

83. OO11as XxapaKTepUCTHKA U CHCTEMAaTHKa OT/Iea 3eJIEHHBIX BOJIOPOCIICH.

84. Otnen 3enennslx Bogopociel. [Topsnok BoibBokcoBsle.



85.
86.
87.
88.
&9.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100
101
102
103
104
105

Otnen 3enennbix Bogopocieil. [lopanok YinoTpukcoBbie 1 XJI0POKOKKOBBIE.
OOm1ast XxapakTepUCTUKA U CHCTEMAaTHKa OT/IeNIa TUATOMOBBIX BOJOPOCIEH.
OOm1ast XxapakTepUCTHKA U CHCTEMaTHKa OT/iesa OypbIX BOJOPOCIIEH.
Tumnel pasmMHOkeHUs Bojopocieid. CMeHa sepHbIX (as.

Otpnen rpudel. O01Ias XapaKTepUCTHKA, CUCTEMAaTHKA.

Tumnel pa3sMHOKEHUS TPUOOB.

Otnen numaiinuky. OOIIas XapaKTepUCTHKA, 3HAYCHHUS.

OOm1ast XxapaKTepUCTHUKA BBICIIUX PACTCHHIA.

Bo3HHUKHOBEHHE OpraHOB: KOPHEH, CTEOIs, JINCTHEB.

Crienmanusanus KI1€TOK 1 BOSHUKHOBEHHUE TKaHHU.

Ctpoenue ¥ pyHKIIMK TOKPOBHON TKaHU

Crpoenue 1 QyHKIIMA OCHOBHOU U BBIJICTUTEILHON TKaHEH.

Ctpoenue 1 pyHKIMHA MEXaHUYECKOM TKaHHU.

Ctpoenue 1 pyHKIIMU TPOBOJAIICH TKAHH.

IlepBuyHas u BTOpUYHASI MEPUCTEMBI

. Crebenb 1 ero 0OCHOBHbIE (DYHKIIHU.

. AHatomus ctebms.

. Jluct u ero ocHOBHBIE (DYHKIIHU.

. AHaTOMMsI JIUCTA.

. [loGer. BerBnenue noodera.

. Bugousmenenus nooeros.

106. KopeHb 1 ero oCHOBHbIE (DYHKLIMH.

107.
108.
109.
110.
111.
112.
113.
114.
115.
116.

AHaTOMMSI KOpHSI.

BereraruBHoe pa3MHOXEHUE BBICIIMX PACTCHUI
becnonoe pa3MHOKEHHE BBICIIUX PACTEHUN
IlonoBoe pa3MHOkKEHUE BBICIIMX PACTCHUN

CnopooOpa3zoBaH¥e y BBICIINX pacCTEHUN (paBHO- U Pa3HOCIIOPOBOCTH).

Otnen MoxoBuansle. CHcTeMaTHKa, )KU3HEHHBIN UKL, 3HAYCHHE.
Otpen [InaynoBuansle.. CucTeMaTka, >KM3HEHHBIHN [TUKJI, 3HaYCHUE.

Ornen XBomeBuanbie. CUCTEMATHKA, )KM3HESHHBIN IIUKJ, 3HAUCHHC.

YepenoBanue SAepHBIX (a3 y BHICIIUX PACTCHUN U €T0 HKOJIOTHYECKasi 00YCIOBIEHHOCTb.

Oco6eHHOCTH MOJIOBOTO MpoIlecca Y BBICIIMX pacTeHuil. CTpoeHue MOJIOBBIX OPTaHOB.



117. Otgen [ManopotHukoBuaHbie. CHCTEMATHKA, Y)KU3HEHHBIN IIUKII, 3HAUCHUE.
118. Otnen N'onocemennsie. O0Imas XapaKTepUCTUKA, )KU3HEHHBIN UK, 3HAYCHHUE
119. Otnen [okpeiTocemennsie, O0Imas XapakTepUCTUKA.

120. T'uneuneii. Ctpoenue, Buapl. MeracoporeHes.

121. Anapouei. MukpocnoporeHes.

122. OnpuieHne 1 €ro BUABL.

123. JIBoifHO€ OTIIIOJJOTBOPEHHUE U €r0 3HAUCHHE.

124. Cewms1.

125. TInone! 1 ux KnaccuuKaIms.

126. PactipocTpaHeHue MJI010B U CEMSH.

127. Dxoslornyeckue rpyninsl pacTeHUM.
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