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O01HMe moJI0KeHu s

[Iporpamma mo muctumuinHe «buosorus» MpenHa3HA4YeHA IS JIMI, MMEIOIITNX
MIPAaBO HA C/1ayy BCTYMHUTEIBHBIX HCIBITAHUHN 1O 00IIe00pa30BaTeILHBIM MIPeIMETaM s
o0ydyeHuss Mo mporpamMmaM OakamaBpuaTa (Io mporpamMmaMm OakajgaBpuaTa Ha 0ase
cpeaHero od1ero oopa3oBaHusl).

BCTYHI/ITCJIBHOC HCIIBITAaHUEC MIPCAHA3HAUCHO JIA ONPCACIICHUA IMMOATOTOBJICHHOCTHU
MMOCTYyHHaromero K OCBOCHHUIO IIpOrpaMm 6aKaHaBpI/IaTa U IIPOBOOUTCA C UEJIblIO
OIpCACICHUA Tpe6yCMBIX KOMHCTCHHI/If/i nocrynaromiero, HGO6XOI[I/IMBIX JJI1 OCBOCHUA
OCHOBHBIX 06p330BaTeJ]BHBIX IIporpamMmm 6aKaJ'IaBpI/IaTa.

3aoauu BCTYIIUTCIIBHOT'O UCIIBITAHWA:

- BBIIBUTH Y aOUTYPUEHTOB YPOBEHb YCBOCHMS 3HAHUM 11O OMOJIOTUH, TIOJTYYEHHBIX
B XOJI€ U3yYEHHUs NUCLUIUIMHBI «bromorus»;

- OIIpCACIUTD CTCIICHb C(bOpMI/IpOBaHHOCTI/I CCTCCTBCHHO-HAYYHOI'O
MHPOBO33PCHHAL.



Coz[epma}me NnporpaMmabl BCTYIIMTEJIbHOI'0 UCIILITAHUA

1) buonorus xak Hayka

buonorus u ee Mecto B cucreMe Hayk. bronorndyeckrne Haykd U M3ydaeMble HMH
npoOseMbl. 3HaueHHe OMOJIOTUM B MPAKTUYECKOM NIEATEIHLHOCTH YeJOBEKa: MEAMIIMHE,
CEJIbCKOM XO3SHCTBE, MPOMBINIICHHOCTH, OXpaHe Mpupoabl. HeoOXxomuMocTh u3ydeHus
Oouonoruu s (HOPMHUPOBAHUS COBPEMEHHOW €CTECTBCHHO-HAYYHOW KAPTUHBI MHpA.
[Ipodeccun, cBsizaHHBIC C OMOIOTHEH.

JXuBble cHCTEMBl Kak TpEAMET W3Y4YCHHs] OWOJIOTMH, WX CBOWCTBA: €IUHCTBO
XUMHUYECKOTO COCTaBa, AUCKPETHOCTh M LIEJIOCTHOCTb, CIOXKHOCTb U YIOPSAIOUEHHOCTh
CTPYKTYpBI, OTKpPBITOCTb, CaMOOPTaHU3allMsI, CaMOBOCIPOU3BEJEHUE, Pa3IPaKUMOCTbD,
U3MEHYUBOCTh, POCT ¥ Pa3BUTHE.

VYpOBHHM OpraHU3alMM KUBBIX CHUCTEM: MOJICKYJSPHBIM, KIETOYHBINA, TKAHEBBIH,
OpraHU3MEHHBIN, TMOMYISIUOHHO-BUIOBOM, DKOCHUCTEMHBIM (OHOT€OIEeHOTHYECKHIT),
ouocdepHsIil.

OcHoBHbIE TTPU3HAKU KUBOTO. JKU3HB Kak (hopMa CyIlecTBOBaHUS MAaTEPHH.

Metonel Ouonornueckoi Hayku. HaOmromeHue, wu3MepeHHe, HSKCIEPUMEHT,
cUCTeMaTHu3aIlus, MeTaaHalu3.

2) Knetka kak 6uomoruueckasi cucrema

Krnerka — cTpykTypHO-QYHKIIMOHAIbHAS €IUHUIA KUBOTO. MICTOpHUS OTKpBITHS
knetku. Knerounas treopust (T. [lIBann, M. [neitnen, P. BupxoB). OcHOBHBIE MTOIOKEHUS
COBPEMEHHOM KJIETOYHON TEOPHH.

XHWMHUYECKHUM COCTaB KIETKH. Makpo-, MUKPO- U YIbTPaMUKpPO3JIeMEHTHl. Bona u
€€ poiNb Kak pacTBOPUTENS, pEearcHTa, y4acTH€ B CTPYKTYPUPOBAHUHU KIIETKH,
TeIUIoperyasund. MuHepalbHble BeUIeCcTBa KIETKH, UX Ouosoruyeckas poisb. Poib
KaTUOHOB M aHMOHOB B KiieTke. buonornueckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Moinekynbl. IlepBuuHasi cTpykTypa Oenka,
NENTUIHAsA CBs3b. BTOpuyHas, TpeTU4Has, 4EeTBEpPTUYHAs CTPYKTyphl. JleHarypanus.
CaoiictBa 6enkoB. Knmaccudukamus 6enkoB. bruonornueckue GyHKIUHA OSITKOB. YTITIEBOJIBI.
MoHocaxapupl, AMCaxapHibl, OJIMTOcaxapu bl U noaucaxapuabl. OOLIUi M1aH CTPOSHUS
U (PU3MKO-XMMHUYECKHE CBOMICTBa YIIEeBOAOB. buonormueckue (yHKIMU YITICBOAOB.
Jlumuael.  TunpodunbHo-ruapodobHBIe  cBoiicTBa.  Knaccuduxaumst — nunuaos.
Tpurnuuepusl, hpochonunuabl, BOCKH, crepouibl. bruongornueckue GyHKIUHU JIUMHAIOB.

Hyxnennosbie kwucnotel. JHK u PHK. Crpoenne HYKIEMHOBBIX KHUCIOT.
Hyxneorunsl. [lpunnun kommementapHoctu. Crtpykrypa JIHK — nBoiiHas cnmpais.
Mecronaxoxnenne u 6monorunueckue Qynkumu JIHK. Bugst PHK. ®@ynkunn PHK B
KJIETKE.

Crpoenne wmonekynsl AT®. Makpospruueckue cBa3u B MoJekyne ATO.
buonornueckue pynkmun ATO.

Tunmbl  KIETOK:  JyKapuoTHYeckas U npokapuorudeckas. CTpyKTypHO-
dbyHKIMOHaNbHBIE 00pa3oBaHus KIeTKU. CTpoeHHe MNPOKAPUOTHUECKOM  KIIETKH.



Knerounast crenka Oaktepuil u apxeil. OCOOEHHOCTH CTpPOEHHS TeTepoTpodHON U
aBTOTPO(HOMN MPOKAPUOTUYECKUX KIETOK. MecTo U poJb MPOKAPHOT B OMOLIEHO3aX.

Crpoenne u (yHKIMOHMPOBAHUE SyKapUOTHYECKOM KieTku. Ilna3marmyeckas
MeMOpaHa (tuazmanemma). CTpyKTypa mia3MaTudeckoid MeMOpaHbl. TpaHCTIOPT BEIIECTB
gyepe3 IIa3MaTHuecKyl0 MeMOpaHy: macCuBHbBIN (muddysus, obmeruéunas nuddysus),
aKTUBHBIN (MEpBUYHBII M BTOPUYHBIA AaKTUBHBIM TpaHcnopt). [lomynpoHunaemocTs
MeMOpanbl. PaGoTta Harpuii-kanueBoro Hacoca. DHAONUTO3: MHHOLMTO3, (aroiuTos.
OK30LIUTO3.

Knerounas crenka. CTpykTypa U (pyHKUMHU KJIETOYHON CTEHKH PacTeHHil, TpuOoB.
[Muromna3zma. [{uto3oms. [luTockener. JBH>KEHME [IUTOMIA3MBI.

Opranonns! kiaeTku. OgHOMEMOpaHHbIE OPTaHOU/IbI KJIIETKH: 3HI0IIa3MaTHYeCKas
cets (OIIC), anmapar TonbIXku, JU30COMBI, UX CTpoeHUE M (PYyHKIHH. B3auMocBssb
OJTHOMEMOpaHHBIX OPTaHOUIOB KJIETKH.

Bakyonu pactutenpHbIX KieTOK. Kietounsiit cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOWABI KJIETKA: MUTOXOHJpHUH, IUacTuibl. CTpoeHue u
(GYHKIIMM MUTOXOHJPHH U M1acTUl. XJIOPOIUIACThI, XPOMOIUIACTHI, JIEHKOIIACTHI BBICIIMX
pacTeHUH.

HememOpannbie opranouabl kieTku CTpoeHHMe W (QYHKIMH HEMEMOpPaHHBIX
OpraHouJ0B KJIeTKU. Pubocomel. MUKpOpUIaMEHTHI.

Mpimieunblie kieTkd. MukpotpyOouku. Kierounstit ientp. CTpoeHue U ABMKEHUE
KT'YTUKOB U pecHU4YeK. MUKpOTpyOOUKHU 1uToria3Mel. LleHTprors.

SAnpo. OOosouka siipa, XpOMAaTHH, KapHoOILJIa3Ma, SAPBIIIKK, UX CTPOCHHE U
dbyukimn. SAnepHsiii 6enKoBbIi MaTpuke. [IpocTpaHCTBEHHOE PACTIONOKEHUE XPOMOCOM B
uHTepdazHoM saape. benku xpoMaTiHa — THCTOHBI.

Knerounsle BxmtoueHus. CpaBHHUTENbHAs XapaKTEPUCTUKA KIETOK JSYKapuOT
(pacTuTeNnbHOM, )KUBOTHOM, TPUOHO).

AccuMWIALMS M IUCCUMUJISIIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbel oOMmeHa
BEUIECTB: aBTOTPO(PHBIN U reTepoTpodHbIi. YyacThe Kuciopoaa B 0OMEHHBIX IPoLeccax.
DHepreTuyeckoe obecriedeHue kieTku: npeBpamienne ATO B 0OMEHHBIX Mpolieccax.
depMEHTAaTUBHBIN XapaKTep peakiuil KIeTOYHOro Meradonu3ma. {DOEpMeHTH, UX
CTpOeHHe, cBoWcTBa M MexaHu3Mm JeicTBus. Kodepmentsl. Otminuus ¢GEepMEeHTOB OT
HEOPraHM4eCKUX KaTajanu3aTopoB. benku-akTuBaTopsl M OETKU HHTHOUTOPHI. 3aBUCUMOCTD
CKOpPOCTH (PEpMEHTATUBHBIX PEaKUil OT pa3INYHbIX (PAKTOPOB.

[lepBuuHbIl CHHTE3 OpraHuyeckux BemecTB B KieTke. dorocunte3. Poib
XJIOPOIUIAcTOB B mporiecce porocuHTe3a. CBeroBast U TeMHOBas (a3bl. [IpoyKTUBHOCTH
dorocunTeza. BausHue pasznuuHbIX (PAaKTOpPOB HA CKOPOCTh (POTOCHMHTE3a. 3HAueHUe
¢dorocunTesa. XeMOCHHTE3. Pa3znooOpasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTpUPUIMpYIOIEe OaKTepuH, Keae300aKTepuu, cepobaKkTepun, BOJOPOIHbIE OaKTEpUH.
3HaYeHHE XEMOCHHTE3A.

AnaspoOHble opranu3mbl. Buabl Opoxenus. [IpogykTel OpokeHuss U uX
MCIIOJIb30BaHUE YEIOBEKOM. AHa’pOOHbBIE MUKPOOPTaHU3MBbI KaK 00bEKThl OMOTEXHOJIOTUU
¥ Bo30ynuTenu O6ose3He.



AdpoGHBIE OpraHU3MBbl. JTambl HEPreTuyeckoro oomena. I[1oaroTOBUTENbHBIHM
sTamn. [ukonu3 — 6eCKUCIOpOIHOE paclllenieHUe I0K0o3bl. bronornueckoe okucieHue,
WIH KJIETOYHOE JibIXaHue. Poiib MUTOXOHIpHI B mporieccax OMOJIOrH4eCKOro OKUCIEHUS.
[Muknuyeckue peakiuu. OkucinutenbHoe  ¢dochopunupoBanue. IIpeumymiectsa
a’poOHOTrOo IMyTH OOMEHa BeIeCTB Nepe]l aHa3pOOHBIM. DPPEKTUBHOCTb IHEPTETUUECKOTO
oOMeHa.

Peaknun martpuuHoro cuHte3a. I[IpUHIMIO KOMIUIEMEHTApPHOCTH B PEAKUHUAX
MaTpPUYHOTO CUHTE3a. Peanuzaius HaciencTBeHHoOM nHdopmaiuu. [ eneTnueckuit Kof, ero
ceorcrBa. Tpanckpunuumsa — wmarpuusbld cuHTe3 PHK. IlpuHmuner tpanckpuniuu:
KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIETbHOCTD, ACUMMETPUYHOCTD. TPAHCISIUSA U €€ Talbl.
VYuactue tpancnoptHeix PHK B Ouocunrese Oenka. YcinoBust OuocuHTe3a Oenka.
KomupoBanue amuHokuciot. Poib pubocoM B GuocunTese 6enka. Opranusaiys reHoma y
MIPOKApHOT U FYKapHoT. Perynsuns akTHBHOCTH I'€HOB Y IPOKAPUOT

Bupycel — HekneTounble (QOpMBI KHU3HU M OOIUraTHeie mnapasuThel. CTpoeHue
MPOCTBHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. BupycHeie 3aboneBaHus
yenoBeka, KuBOTHbIX, pactenui. CIIN/], COVID-19, coumanbHble M MEIULIHHCKHE
poOJIEMBI.

Krnerounsiii nuki, ero nepuoasl u perymsmus. Matepdasza u mutos. OcoOGeHHOCTH
IpoLEeccoB, MpoTekamux B uHTepdaze. I[loaroroBka KIETKM K  JIEJICHHIO.
[IpecunreTnueckuii  (MMOCTMUTOTUYECKUH), CHHTETHUYECKUH M TIOCTCHHTETHUYECKHUI
(mpemuTOTHYECKUI) Tepuoasl MHTepdaszpl. Marpuunbslii cunte3 JIHK — permkarus.
[Ipunnuner permukanuu JHK: xoMmieMeHTapHOCTb, IOJYKOHCEPBATHBHBIM CHHTES,
aHTunapamuienbHoctb. Mexanusm perukanuu JIHK. Xpomocomsl. CTpoeHne XxpoMocoMm.
Tenomepsl U Temomepasa. XPOMOCOMHBIA HA0Op KJIETKU — KapUOTHUIL. JIUTIOUIHBIN U
rarionIHbIA Habopbl XpoMocoM. ['oMonoruuHbie XpoMocoMbl. [10710BbIe XpOMOCOMBI.

Jlenenue kieTku — MuTo3. CTauu MUTO3a U TPOUCXOAIINE B HUX ITPOoLiecChl. Tumbl
murto3a. KapuoknHe3 u uurokuHe3. buonormueckoe 3HaueHwe MHTO3a. Perymsius
MUTOTUYECKOTO LHKIAa KieTku. IlporpamMmmupyemas kierouHas ruOeinb — anonTos.
Knerounoe sipo, XxpoMocombl, GyHKITMOHATIbHAS TECHOMUKA.

3) Opranusm Kak OHoNIOrHYecKas CucTeMa

buonornyeckoe paszHooOpasue opranu3MoB. OJHOKIETOUHBIEC, KOJIOHHAJIBHBIE,
MHOTOKJIETOYHBIE OpraHu3Mbl. B3auMMOCBA3b 4YacTell MHOTOKJIETOYHOIO OpraHU3Ma.
TkaHu, opranbl ¥ cUcTeMbI opraHoB. OpranusM Kak enHoe 1enoe. [omeocras.

DopMbl pa3MHOXKEHHSI OpraHU3MOB: Oecroioe (BKJII0Yasi BEreTaTUBHOE) U MOJIOBOE.
Bunet  Gecniosioro  pasMHOXKEHMs:  MOYKOBaHHWE, CHOPYIALMs, ¢parMeHTanus,
kjoHupoBanue. IlonoBoe pasmHoxenue. IlonoBelie kneTku, niu ramersl. Meito3. Craguu
Mmero3a. [ToBenenne xpomocoM B Meiio3e. Kpoccunrosep. buonornuecknii cMbIca Meno3a
U TOJOBOro Imporecca. Meno3 M ero Mecro B JKA3HEHHOM LMKJIE OPraHU3MOB.
[Ipen3aponpliieBoe pa3BUTHE.

['amerorenes y xuBoTHBIX. [lonoBbie sxene3sl. OOpa3oBaHue U Pa3BUTHE MOJOBBIX
kinetok. CrnepmaroreHe3 u ooreHe3. CTpoeHue MOJOBBIX KIETOK. OIIOJOTBOpPEHHE U



SMOpUOHAJIbHOE pPa3BUTHUE KHUBOTHBIX. CrocoObl  OIUIONOTBOPEHUS:  HApYKHOE,
BHyTpeHHee. [lapTeHorenes.

NunuBuayanpHoe pa3BUTHE OpraHu3MoB (oHToreHe3). Craaum sMOpuoOreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). [Ipobrnenue. 3aponbliieBble JUCTKA (TaCTPYIISLIMS).
3akiagka OpraHoB M TKAaHEN M3 3apOAbIIIEBBIX JIMCTKOB. B3anMmHOe BIMsSHUE YacTei
Pa3BUBAIONIETOCS 3apojbiiia (IMOpUOHANIbHAST UHAYKIMS). BrnusHue Ha 3MOpUOHAIBbHOE
pa3BUTHE pa3IUYHBIX (PAKTOPOB OKpYyXkaromiel cpemapl. Poct M pa3BuUTHE KUBOTHBIX.
[TocTaMOprOHATBHBIN EPUO.

[Ipsimoe n HenpsiMoe pa3BuTHe. Pa3Butue ¢ Mmetamop(}o3oM y O€CriO3BOHOYHBIX U
MTO3BOHOYHBIX )KMBOTHBIX. bHOI0rnYeckoe 3HaueHne MpsIMOro U HEMPSIMOTO Pa3BUTHS, UX
pacrpocTpaHeHue B IpUpPOAE. Tumbl pocTa KXUBOTHBIX. PaKTOPBI PETYISALMH pPOCTa
YKUBOTHBIX U yesnoBeka. CTaguu mocTIMOPHOHATBHOTO Pa3BUTHS Y )KUBOTHBIX U YEJIOBEKA.
[Iepuonbl OHTOTEHE3A YETIOBEKA.

PasmuoxeHnue u pa3Butue pacteuil. 'ametodur u cnopo@ut. Meiio3 B KU3HEHHOM
nukie pacteHuil. OOGpa3oBaHHe cIop B mpolecce Mmeiio3a. ['amerorenes y pacTeHuil.
OmnooTBOpEHNE M PAa3BUTHE PACTUTENBHBIX OPTaHU3MOB. [[BOMHOE OIIIONOTBOpPEHHUE Y
LBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTUE CEMEHHU.

OCHOBHBIE TE€HETHYECKHWE IOHSTUS U CHUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIENIbHBIC T€HBI, AJIBTCPHATUBHBIC MTPU3HAKN, JOMUHAHTHBIN U PELECCUBHBIN IIPU3HAK,
rOMO3HUI0Ta, TE€TEPO3UroTa, YWCTasl JIMHUA, TUOpUIbI, TeHoTur, deHoturn. OCHOBHBIE
METOIbl TEHETHKHU: THOPUOTOTUYECKUIA, IIUTOIOTUYECKHM, MOJIEKYISIPHO-T€HETUYECKHIA.
Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH Menzaens — 3akoH ennHOOOpa3us
ruOpuoB mepBoro mnokojieHus. IIpaBuno gomuHupoBanus. Bropoit 3akon Mengens —
3aKOH  paclleruieHus npus3HakoB. Llurosornueckue OCHOBBI ~ MOHOTHOPUIHOTO
CKpemmBaHus. ['Wmore3a  4YMCTOTBI  raMeT.  AHaIU3UPYIOLIEE  CKPEIIMBAHUE.
[IpomexxyTOuHBI XapakTep HacledOoBaHMs. PacliermieHue NpU3HAKOB IPU HEMOJIHOM
noMuHupoBanuu. JluruOpuanoe ckpemuBanue. Tperuit 3akoH Menzaens — 3akoH
HE3aBUCUMOTO HacJel0BaHUs Mpu3HaKoB. LluTomornyeckue OCHOBBI JUTHOPUAHOTO
ckpemmBanus. ClieiieHHOe HacneaoBanre npusHakoB. Paboter T. Moprana. CrieruieHHOe
HACJIEA0BAHUE TE€HOB, HAPYLICHUE CLEIUICHUS MEXAY IeHaMH. XPOMOCOMHAas TEOpHs
HACJIEICTBEHHOCTH. [eHeTrnka moja. XpOMOCOMHBIM MEXaHW3M OIPEAECICHUs I1oJa.
AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. [OMOramMeTHbli M TeTeporaMeTHbIN MO.
['eneTnyeckast CTpyKTypa HOJIOBBIX XpoMocoM. HacnenoBanue nMpu3HAKOB, CLETVIEHHBIX C
nojioM. I'eHoTHN Kak LenocTHas cucrema. [ImeroTponust — MHOKECTBEHHOE JIEWCTBHE
reHa. MHOXECTBEHHBIN AJIIEITU3M.

BzaumoneiictBue reHotuna M cpeabl npu  (GopMmHpoBaHUM  (PEeHOTHUIA.
N3meHunBoCTh mnpu3HAKOB. KadeCcTBEHHbIE W KOJWYECTBEHHBIE IPU3HAKU. Buasl
U3MEHYMBOCTH:  HEHACJEACTBEHHass M  HacJeACTBeHHas.  MoaudukanmoHHas
U3MEHYUBOCTH. Poib cpenbl B hopMupoBaHUN MOAU(PHUKAIIMOHHON H3MeHUYnBOCTH. Hopma
peakuuu npu3Haka. BapuanuoHHbI psa u BapuanuoHHas kpuBas (B. HMoranHcen).
CpoiicTBa MOIU(PUKAIIMOHHONW U3MEHUHUBOCTH. | eHOTUITMYECKast H3MEHUNBOCTh. CBOMCTBA
TEHOTUITYECKON M3MEHYMBOCTH. Buner TEHOTUITAYECKOMN M3MEHYUBOCTH:



KOMOMHaTHBHAs, MyTalMoHHas. KomMOMHAaTMBHAasT W3MEHYMBOCTh. Meilo3 W MOI0BOM
polecc — 0CHOBa KOMOMHATUBHON M3MEHYMBOCTH. Posib KOMOMHATUBHON M3MEHYUBOCTH
B CO3/IJaHUM TEHETHMYECKOTOo pPa3HooOpa3usi B Mpenenax OAHOro Buja. MyTanroHHAas
W3MEHUYMBOCTh. Buapl MyTanuii: T€HHbIE, XPOMOCOMHBIE, reHOMHbIE. CIIOHTaHHBIE U
WHIYLIMPOBAHHBIE MyTallUU. SIIepHbIE U HUTOIUIa3MaTH4YecKre MyTannu. CoMaTnyecKkue
Y TIOJIOBbIE MyTaluuu. [[puunMHBI BOSHUKHOBEHUSI MyTallui. MyTareHbl U UX BIUSHUE Ha
OpraHu3Mbl. 3aKOH TOMOJIOTHYECKHUX PsJOB B HacieAcTBeHHOM wu3meHuumBoctu (H.M.
Baswuios).

Kapuorun venoBeka. MeToapl M3ydeHUss T€HETUKH YEJIOBEKA: N€HEAJIOTHYECKHM,
OJM3HELOBBIM, LUTOTEHETUYECKUN, MOMYISIIMOHHO-CTATUCTUYECKUN, MOJEKYISIPHO-
reHetudyeckuii. HacnencrBeHHbie 3a0o0sieBaHUSI 4YeJOBEKa. [ €HHBIE M XPOMOCOMHEBIE
Oone3nu uenoBeka. boje3HHW C HAcIeACTBEHHOW MPEapacloNoKEHHOCThIO. 3HAYCHHE
MEAMIIMHCKON TeHETHKU B MPEJOTBPALICHUH W JICYEHUU TeHETHYEeCKUX 3a00JieBaHUM
yeyoBeka. CTBOJIOBBIC KICTKH JloMECTUKALIUS U CEICKIIMS.

3apokJieHre celekiuu u gomectukanuu. Yuenue H.M. Bapumnoa o lLlenTpax
MIPOUCXOXKIACHUS U MHOTO0Opasusi KyJIBTYpHBIX pacTeHuil. Poib celekiuu B CO3MaHUU
COPTOB PACTEHUU M MOPOH KHUBOTHBIX. COpT, MOpoaa, MTaMM. 3aKOH TOMOJIOTHYECKHUX
psAoOoB B HacieacTBeHHOM wu3MeHunBoctd H.M. BaBunoBa, ero 3HaueHuwe s
CEJICKIIMOHHOW paboThl. MeToabl CeNneKIMOHHOM paboThl. VckyccTBeHHBINH OTOOP:
MacCOBBIA W WHIUBUIYaINbHBIM. OTambl KOMOMHAIIMOHHOW ceneknuu. McnbiTaHue
MpOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TE€HOTUIY C MOMOIIBI0 OICHKH (PEeHOTHUIA
MOTOMCTBA M OTOOp 1O reHotuily ¢ noMoibto ananuza JIHK. MckyccTBeHHBI MyTareHes
KaK METOJ CEJIEKIIMOHHON paboThl. PamuanmoHHBIH W XUMUYECKUNA MYyTareHe3 Kak
HUCTOYHUK MyTalluid y KYIBTYpHBIX (opMm opraHu3moB. [lomydeHue MONMUTIIONIOB.
BuyTtpuBunoBas rubpuauzanus. bin3koponcTBEHHOE CKpelIMBaHUE, WJIM WHOPHUIUHT.
HeponctBenHoe ckpemuBanue, Wi ayTOpuauHr. lerepo3uc u €ro NPUYHHBIL.
Hcnons3zoBanue rerepo3uca B cenekuuu. OtnanéHHas rubpuausanus. [Ipeomonenue
oecruiogusi MEXBHAOBBIX THOpUIOB. OOBEKTHI, HCHOJb3yeMble B OMOTEXHOJOTUM, —
KJIETOUHBIE U TKAHEBBIE KYIBTYPbl, MUKPOOPIaHU3MBI, X XapakTepUCTUKa. TpaauiinoHHas
OMOTEXHOJIOTHS: XJIeOoNeUeHHe, MOJydeHUE KHUCIOMOJIOYHBIX MPOAYKTOB, BHUHOJEIHE.
Muxkpobuonoruueckuii cuHTe3. VICKYyCCTBEHHOE OIUIOJIOTBOpEHHE. XPOMOCOMHAs U
TE€HHasi UHKEHEPUSL.

4) Cucrema u wMHOrooOpasme oprannueckoro wmwupa (Pacrenms, ['puOsi,
Jlumaitnuku, JKUBOTHBIC)

CoBpeMeHHasi cUCTeMa OpraHmdeckoro Mupa. [IpuHIMIBI Kiaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMaTHUYECKUE TPYIITBI OpraHu3MoB. OCOOEHHOCTH CTPOCHUS
U OKU3HENCSATEIIbHOCTH OIHOKJICTOYHBIX OPraHu3MoB. JIBW)KEHHWE OJHOKIETOYHBIX
OpPraHu3MOB: aMEOOUIHOE, )KT'yTUKOBOE, pecHUYHOE. [l dy3us razoB dyepes moBEpXHOCTh
kietku. [luranue oprann3moB. Beinenenue y opranuzMoB COKpaTHUTENbHBIE BaKyOIIH.
3ammTa y OJHOKJIETOUYHBIX OPraHU3MOB. Pa3apakuMOCTh y OMHOKIIETOYHBIX OPTaHH3MOB.
Takcucel. LlucTel MpocTENUIINX.



bakrepun, ogHOKIETOUHBIE TPUOBI, OAHOKIETOUHBIE BOJOPOCIH, APYTUE IPOTUCTHI.
Cnopsl 6axtepuii. KomoHnanbHble OpraHu3MBI.

Tkanu pacreHuil. TuUnbl pacTUTENBHBIX TKaHEW: OOpa3oBarenbHasi, MOKPOBHAas,
NOpOBOJAINAs, OCHOBHas, MexaHudeckas. OcoOeHHOCTH cTpoeHus, GQyHKIUH u
pacnoyioKeHusl TKaHeW B opraHax pacteHuil. Opranel pacTeHuil. BereraruBHble H
TCHEPATUBHBIE OpraHbl pacTeHUM. TpaHCIOpPTHBIE CHUCTEMBI pacTeHU. JlpIxaHue
pactenuil. Ilutanue pacrenuii. [loromenue Boabl, YITIEKMCIIOrO ra3a U MUHEPAJIbHBIX
BEILECTB pacTeHUAMU. Brienenue y pacrenuil. Pazapa)xuMocTs 1 peryisinus y pacTeHUN.
JIBuKEeHNE MHOTOKJIETOUYHBIX PACTEHUI: TPOIIU3MbI U HACTHH. 3allMTa Y MHOTOKJIETOYHBIX
pactenuil. Kytukyna. Cpencrsa naccuBHOM M XuMu4ecKkoi 3amutel. uronnuasl. Onopa
Tena opranu3MoB. Kapkac pacteHui.

TkaHu JKMBOTHBIX M 4YelOBEKAa. THUMBI JXUBOTHBIX TKAaHEW: SIUTEIHAJIBHASA,
COCMHMTENIbHASL, MbIIIeYHas, HepBHas. OcoOEHHOCTH CTpPOeHus, GQYHKUUH U
PaCIOJIOKEHUSI TKAHEW B OpPraHax JKUBOTHBIX M 4esloBeKa. Opransl U CUCTEMBI OPraHOB
KUBOTHBIX. QYHKIIMU OPraHOB U CUCTEM OPIaHOB.

MHorokJieTounble JKUBOTHBIE. Onopa Tena opraau3MoB. CKeJIeT MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyXHBII1 1 BHYTPEHHUH CKEJIET. 3alUTa Y MHOTOKJICTOYHBIX KUBOTHBIX.
IToxpoBBI M WX HPOW3BOAHBIE. BHYTPUIIOJOCTHOE M BHYTPUKIETOYHOE MHILEBAPEHUE.
TpaHcOpT BewecTB y XKMBOTHBIX. KpOBEHOCHass cuCTeMa MO3BOHOYHBIX JKHUBOTHBIX.
OBOJIOMOHHBIE  YCIIOKHEHUS CTPOEHUS KPOBEHOCHOM CHUCTEMBI  ITO3BOHOYHBIX
KUBOTHBIX. JIpIXaHME >XMBOTHBIX. J[pIXaHHWE NO3BOHOYHBIX JXUBOTHBIX. JlpIXareiabHas
MOBEPXHOCTb. MeEXaHW3M BEHTWISALUMN JETKUX Yy MOTAL W MICKONUTAOIIMX.
OBOJIOLMOHHOE YCIIO)KHEHHE CTPOEHHUS JETKMX IM03BOHOYHBIX JKMBOTHBIX. IInTanue
ITO3BOHOYHBIX JKUBOTHBIX. Opransl BbaeneHUsA. CBA3b MOJOCTH TeJIa C KPOBEHOCHOW U
BBIJICJINTEIIBHON CUCTEMaMHt. BelieneHne y no3BOHOUHBIX )KUBOTHBIX. HepBHas cucrtema u
pednexTopHas peryasuus y SKMBOTHbIX. HepBHast cucrema u e€ otaensl. Otaemns
TOJIOBHOTO MO3ra ITO3BOHOYHBIX JXHUBOTHBIX. OBOJIIOIMOHHOE YCIOKHEHUE CTPOCHUS
HEPBHOM CUCTEMBI y JKMBOTHBIX. BOBHMKHOBEHHE M 3BOJIIOLHNS COLMAIBHOTO MOBEICHUS
JKABOTHBIX.

5) OpranusMm 4enoBeKa U €ro 310POBbE

Opransl ¥ CUCTEMBI OpraHOB uesnoBeka. ['ymopanbHas peryinsauusi U SHAOKpUHHAs
cucreMa yenoBeka. JKenespl S3HIOKpUHHON CUCTEMBI U UX TOPMOHBI. J[efiCTBHE TOPMOHOB.
B3auMocBsa3p HEPBHOW M SHIOKPUHHOM cucteM. HepBHas cucrema, €€ CTPOEHHUE H
¢byakuuu. ['mnoranamo-runodusapuas cucrema. Pednekc u  peduexktopHas gyra.
besycioBHbIe U ycTOBHBIE PEQIIEKCHI.

3amuTa opranu3zma ot Oone3neid. ImmyHHas cucrema venoBeka. KiieTouHblil u
IrYMOpaJbHBIM UMMYHHUTET. Bpok1€HHBIN, TpUOOPETEHHBIN cieuPpUIecKUii UMMYHUTET.
BocnanuTenbHble OTBETH OPraHU3MOB.

KposeHocHas cuctema u €€ opransl. CepJilie, KpOBEHOCHBIE COCYAbI U KpoBb. Kpyru
KpoBooOpaieHus. Pabota cepama u e€ perymsius.



JlpixaHue uenoBeka. JlpIxarenpHas cucCTEMa 4YelloBeKa. Perynsuus apIxaHUs.
JlprxarenbpHbie 00BEMBI.

[TumeBapurenbHast cucrema 4yenoBeka OTAeNbl MNHIEBAPUTEIBHOTO TpaKTa.
[IuieBapuTEnbHBIE KEIE3bI.

[TokpoBBI ¥ UX IPOU3BOJHBIE.

Opransl  BeigeneHus. Ilouku. Ctpoenne u  (QyHKUIMOHUpOBaHUE HeDpOHA.
OunbTpanus, cekpeuus U 0OpaTHOE BCaChIBaHME KaK MEXaHH3Mbl pabOThl OPraHoB
BbIeneHusl. OOpa3oBaHUE MOYM y YEJIOBEKA.

JIB>keHHe uenoBeKa: MbllieyHas cuctema. CKeleTHble MBIIIIBI U UX padoTa.
CrpoeHue u TUIIbl COETUHEHUS KOCTEM.

6) Teopust sBomtonuu. Pazsurtue xu3nu Ha 3emiie

OpomouronHas teopus Y. J[apuna. [IpeanoChUIKM BOSHUKHOBEHHS JapBUHU3MA.
Kuznb u HayuHas gesrenbHOCTh Y. JlapBuHa. J[BHKyIIME CUIIBI SBOJOIMA BUAOB Mo Y.
JapBuHy (BbICOKass HWHTEHCHUBHOCTb Pa3MHOXKEHUS OpPraHu3MOB, HAcCJEICTBEHHAs
U3MEHYMBOCTh, 0Opb0a 3a CyIIECTBOBAHHME, €CTECTBEHHBIH M HCKYCCTBEHHBIH OTOOD).
Odopmnenue cuntetndeckoit Teopuu 3Bostoruu (CTI). HelitpanbHas Teopust SBOTIOIUH.
CoBpeMeHHasi JBOJIOLNMOHHAS OWoNOrUs. 3HAu€HHWE OHBOJIOIMOHHOM TEOpHH B
bopMHPOBaHUH €CTECTBEHHO-HAYYHOW KapTHUHBI MUpA.

[Tonynsuus kak 3ieMeHTapHasi equHuIA 3BOIoLNN. COBpEMEHHBIE METO/bI OLICHKU
TeHETUYECKOTO0 pa3HooOpa3uss W CTPYKTypel mnonymsiuii. W3menenwe reHodoHga
MOMYJISIIAA  KaK d3JEMEHTApHOE SBOJIOLNHUOHHOE SBJIICHHE. 3aKOH T'€HETHYECKOTO
paBHoBecusi [[x. Xapnu, B. BaiinGepra. DnemenTapabie (QakToOpbl (IBHXKYIIHUE CHIIBI)
sBoNIOIIMK. MyTanmonHbi nporecc. KomOnHaTtuBHas u3MeHYUBOCTh. Jlpeld reHoB —
cly4yallHble HEHANpaBJICHHBIE WM3MEHEHUS 4YacTOT ajuiesie B momymsanusx. D¢dexT
ocHoBarens. Murpanun. M3omsiius nonynsiiuii: reorpaduueckasi (IpoCTpaHCTBEHHAS ),
Oouonoruueckas (penpoaykTuBHas). EcTecTBeHHBI 0TOOp — HampaBisSioluil (pakTop
sBONOLIMU. DOpMBI  €CTECTBEHHOTO0  OTOOpa:  JABIKYIIMM, CTaOMIM3UPYIOLIUH,
paspeiBatomnii  (Iu3pynTuBHBIN). IlomoBoii oTOOp. BO3HMKHOBEHHE U DBOJIIOIUS
COITMAJILHOTO TIOBEJCHUS >KUBOTHBIX. [IpHUCIIOCOOIEHHOCTh OPraHU3MOB KaK pe3ylbTar
MUKPO3BOJIONMU. BO3HUKHOBEHHE MPUCTIOCOONCHU y OpraHu3MoB. ApoMopdo3bl U
uanoanantanuu. [lpumepbl mpucnocoOneHuid y opranu3moB. OTHOCHTENBHOCTH
MPUCTIOCOOIEHHOCTU OPTaHU3MOB.

Bun, ero xputepum u cTpykrypa. BumooOpazoBaHue Kak — pe3ylbTar
MUKpodBotonnu. M3omsuus — kiaroueBoit paktop BumooOpazoBanus. [lytu u cmocoObl
BUJ1000pa30BaHUS: aJuIoNaTpUIEeCKOe (reorpaduueckoe), CHUMITaTPUIECKOE
(9KOJIOTHYECKOE), «MTHOBEHHOE» (TONUIUIOMau3anus, TuOpuan3anus). nmurensHoCTh
ABOJIIOIIMOHHBIX MPOIecCOB. MexaHnu3mbl (HOPMUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.
Pons 3BOmIONMOHHONW OWONOTMM B pa3pabOTKE HAYYHBIX METOJOB COXpaHEHUS
O6ropazHooOpazusi. MUKPOIBOIIOIMS M KOABOJIIOIHS MTAPA3UTOB U MX X035€B. MeXaHU3MbI
dbopMHUpOBaHKS YCTOMYMBOCTH K aHTHOMOTHUKAM U CIIOCOOBI OOPHOBI C HEM.



Meronpl u3ydeHHs MakposBorouuu. [lameoHTosmornueckne MeToAbl H3Y4YeHUs
sBomonnu. Ilepexonubie  GOpMbl U (PUIOTEHETUYECKHE  PSIIBI  OPraHU3MOB.
buoreorpaduueckue meronpl usydeHus 3Bomtouuu. CpaBHeHue @uopbl U (ayHbI
MaTepukoB M OCTpoBOB. buoreorpaduueckue oOmactu 3emnu. Buabl-sHaeMukd u
PENMUKTBL. DMOPHOJIOTUYECKHE U CPABHUTEIBLHO-MOPQOJIOTUYECKUE METONbl M3yueHUs
DBOJIIOLMU. [eHeTHMYecKne MeXaHU3Mbl OJBOJIIOIMM OHTOI€HE3a W IOSBIICHMS
ABOJIIOLMOHHBIX HOBHIECTB. [ OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHbl. PyauMeHTapHbIE
opraHbl U aTaBU3Mbl. MOJEKYIIPHO-T€HETUYECKHE, ONOXUMUYECKHE U MaTeMaTU4eCKue
METObl U3yYEHUS 3BOIOIMH. ['oMoornynble reHbl. COBpEMEHHbBIE METO/bI TOCTPOECHUS
bunoreHeTUYECKNX JEPEBHEB. XPOMOCOMHBIE MYTAllMd U 3BOJIONHUSA TreHoMOoB. OOmue
3aKOHOMEpPHOCTH (IpaBuia) 3Bomonuu. HeoOpatuMocTe 3BoOMOLMU. AJanThBHAs
panuanusa. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLINH.

Hayunble runotessl MpOUCXOXKACHUS KU3HU Ha 3emiie. AOMOTreHe3 U MaHCIePMUS.
JloHayyHble TIPEACTABIECHUA O 3apOXKIACHUM >KU3HU (KpeaunoHusMm). [umoresa
MOCTOSIHHOTO CaMO3apOXKJEHHUs JKU3HU U €€ ompoBepxkeHue onbiTamu O. Peam, JI
Cnannanuanu, JI. [lacrepa. [Ipoucxoxaenue ®u3Hu U acTpoOuosiorusi. OCHOBHBIE ATaIlbl
HEOpraHuyeckou HBononuu. IlmanetapHas (reosiormyeckas) 3BOJIOIUSA. XUMUUYECKas
ABONIONIUA. AOMOTEHHBIN CHHTE3 OpraHMYeCKUX BeliecTB u3 Heopranumdeckux. OmwiT C.
Munnepa u I'. FOpu. O6GpazoBanue nonumepoB u3 MoHoMepoB. KoaliepBaTHasi rumoresa
A.W. Onapuna, runote3a nepBuuHoro OynboHa J». XomaeiiHa, reneTnyeckas rumnoresa I
Ménnepa. Pubozumsi (T. Yek) u runotesza «mupa PHK» V. ['unbepra.

®dopmupoBaHue MeMOpaH M BO3HUKHOBEHHE MpoTOKieTKu. Mcropus 3emnu u
MeTOoJIbl €€ n3y4yeHus. lickonaemple OpraHnueckue 0CcTaTku. [ €OXpoHOI0TUs U €€ METO/BI.
OTtHocuTenbHas U a0COMIOTHASI T€OXPOHOJIOrUA. [ €0XpoHOIOrnYecKas IKajia: 0HbI, 3pbl,
nepuoabl, 31oxu. HavanbHble 3Tanel opraHndeckoi 3Bontonnu. [losiBnenne u 3Bosronus
NEepPBbIX KIETOK. OBOMIOIMS MeTabonu3Ma. BO3HHKHOBEHHE TIEPBBIX JKOCHUCTEM.
CoBpemMeHHbIE MHUKPOOHBbIE OMOIUIEHKM Kak aHaJOr MEpBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapuoTsl u 3ykapuotsl. [IpoucxoxkaeHue 3ykapuor (CUMOMOTEHE3).
OBOJNIOMOHHOE  NPOMCXOXKJIEHHE  BHPYCOB.  [IpOMCXOXIEHHE  MHOTIOKJIETOYHBIX
OpraHn3mMoB. BO3HMKHOBEHHME OCHOBHBIX TIPyNIl MHOTOKJIETOYHBIX OPraHU3MOB.
OcHOBHBIE 3Tanbl BOMIONMM BbICIINX pacTeHui. OCHOBHBIE apoMOP(O3bl PACTCHHM.
Brixon pacrenuit Ha cymry. [losiBneHne cnopOBBIX PaCTEHHM M 3aBO€BAHHWE WMH CYIIH.
Cemennble pacTeHus. [IpoucXokJieHHE LBETKOBBIX pacTeHuil. (OCHOBHBIE 3Tambl
IBOJIOLMM >KUBOTHOTO MHpa. OCHOBHbIE apoMop(o3bl KUBOTHBIX. BeHnjackas QayHa.
KemOpuiickuil B3pbIB — MOSIBJICHUE COBPEMEHHBIX THUIOB. [lepBble XOp/I0BbIE )KMBOTHBIE.
Kuzup B Boge. DBomouMs MO3BOHOUHBIX. [IpoucxoxneHue ampuOMil ¥ penTHIIMMA.
[Tpoucxoxaenne miuekonutamux u ntull. [Ipuanun kiodeBoro apomopdosza. OcBoeHne
0€CMO3BOHOUYHBIMHU U MTO3BOHOYHBIMH XUBOTHBIMU CylIH. Pa3BuTue xu3Hu Ha 3emiie Mo
9paM ® TepUoIaM: apxei, MPOTEepPO30il, Iane030i, Me3030#, KaitHo30i. OOmas
XapaKTepUCTHKa KiIUMara M TeOoJOrM4ecKkux mporeccoB. llosBieHune u pacuBer
XapaKTepHBIX OPTaHU3MOB. YTIIe00pa30BaHUeE: €ro YCIOBUS U BIMSHHUE HAa Ta30BbIi COCTaB
arMocgepbl. MaccoBble BBIMUPAHUSI — HKOJIOTMYECKUE KPU3UCH! mpouwioro. [IpuunHe u



CIEICTBUS MAacCOBBIX BbIMUpaHU. COBPEMEHHBI SKOJIOIMYECKHI KpPU3HUC, €ro
O0COOEHHOCTH.

DKOJIOTHYECKUI KPHU3HUC, €ro O0CcOOeHHOCTU. Pa3zjienbl M 3amauv aHTPOIOJIOTHH.
Metonpel antponosiornv. CTaHOBIIEHHE MPEACTABICHUN O MPOUCXOXKICHUHU YEIOBEKA.
CoBpeMeHHbIe HayuHble TeOpUU. CXOICTBO YENOBEKA C KUBOTHBIMHU. CHCTEMATHYECKOE
MOJIOKEHHE YesioBeka. CBHUJIETENbCTBA CXOJCTBA YETIOBEKA C dKUBOTHBIMU: CPABHUTEIIBHO-
Mopdonoruueckue, dMOpHOIOTHYEcKUe, (PU3NO0IOro-OMOXUMUYECKHE, TOBEIEHYECKUE.
Ominuusi 4yenoBeKka OT JKUBOTHBIX. [IpsAMOXOXKJIEHHE M KOMILIEKC CBA3AHHBIX C HHUM
MIPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOM CUTHAJIbHOW CUCTEMBI. JIBHKYIIINE CUITBI
(paxTopsl) anTpoTIOreHe3a: OMOIOTrHYECcKue, coluanbHbie. COOTHOIIEHNE OMOTOTUYECKUX
U CcOLMaIbHBIX (AaKTOPOB B aHTpornorene3e. OCHOBHBIE CTaJUM AHTPOIOTEHE3a.
ABCTPAJIONIUTEKU — JBYHOTUE NPEKU Jitofel. UenoBek ymenblid, epBble U3TOTOBICHUS
opynuii Tpyna. YenoBek MPpsMOXOISIINN U TIEPBBIN BBIXOM JIIOAEH 3a mpeneibl AQpHKH.
Yenosek reienb0eprckuii — oOmuid MpeaoK HeaHJIepPTaIbCKOTO YeJIOBEKa M 4YeJOBEKa
pazymHoOro. YenoBek HeaHAEpTaNbCKUN KaK BHJ JIIOACH XOJIOAHOro Kiumara. YenoBek
pPa3yMHBI COBPEMEHHOTO THIIA, JECHHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npeaenamMu Adpuku. DBOJIONHS COBPEMEHHOro 4eyoBeka. EcTrecTBeHHBIN 0OTOOp B
NOMYNALUAX 4YeloBeka. MyTaluoHHbI mnpouece u noiaumopdusm. I[lomymsimonHbie
BOJIHBI, Jpeii( TeHOoB, MUrpanus u «3QPeKT ocHOBaTEIs» B MOMYISIIIUAX COBPEMEHHOTO
yenoBeka. YenoBeueckue pachkl. llonstue o pace. bounblinme pachl: eBponeouaHas
(eBpa3wmiickasi), aBCTpajo-HETpOUAHAs (9PKBaTopHualibHAasl), MOHTOJOUIHAs (a3UATCKO-
aMmepukaHckas). Bpems u myTtu paccenmeHus dYeinoBeka Mo IUiaHeTe. EgumHCTBO
YyeloBeUeCKuX pac. HayuHas HecocToATenbHOCTh pacus3ma. IlpucnocoOneHHOCTh
YeJIOBEKa K pa3HbIM YCIIOBUSM OKpYy»Karollel cpenbl. BnusHue reorpaduueckoit cpenbl U
npeiida reHoB Ha MOp(oJIOTHIO U (U3HOTIOTHUIO YETIOBEKa.

7) DKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH

Pasnensl n 3agaum skonoruu. CBsA3b DKOJOTMM C JPYTMMH HayKaMH. Metoasl
skonorun. [lomeBbie HaOdrOAEHHMS. OKCIEPUMEHTHI B OKOJOTHHM: MPHUPOJHBIE U
naboparopHble. MoaenupoBaHue B JKOJIOTMM. MOHHUTOPHHI OKpPYXKAIOIIEH Cpeabl:
JIOKAJIbHBIN, perHOHANBHBIN U TT00aTBHBIN. DKoNIOrHueckue GakTophl M 3aKOHOMEPHOCTH
ux neictBus. Knaccudukanus sxonorndeckux (akTopoB: aOMOTUYECKHE, OMOTUYECKHE,
anTponoreHHbie. OOIIME 3aKOHOMEPHOCTHU JEeHCTBHS dKoJIorndeckux gakropos. [IpaBuio
munumyma (K. Iopenrens, 1. JIubux). TonmepaHTHOCTh. DOBpUOMOHTHBIE U
CTEHOOMOHTHBIE OpraHu3Mbl. AOnoTnueckue GakTopsl. CBET Kak KOJIOTMUECKUI QakTop.
JlelicTBHE pa3HBIX Y4aCTKOB COJTHEUYHOIO CIIEKTPA HA OPTaHU3MBbl. DKOJIOTUYECKUE TPYTIIIbI
pacTeHM ¥ )KMBOTHBIX 110 OTHOLIEHHIO K cBeTY. CUrHanbHast posib cBeTa. DOTONEpUOIU3M.
Temmneparypa kak sKkojorudeckuil akrop. [ledicTBue Temmeparypbl Ha OpraHU3MBI.
[ToliKunOTEpPMHBIE M TOMOHOTEPMHBIE OpPraHU3MbI. OBPUTEPMHBIE U CTEHOTEPMHBIE
Oopranu3Mbl. BrnaxkHocTh Kak skojormueckuit ¢akxrtop. Ilpucnocobnenus pacteHuii K
nojepxaHuio BogHoro Oananca. Kiaccudukanus pacTeHUN MO OTHOILIEGHHIO K BOJIE.
[TpucriocoOneHust KMBOTHBIX K HW3MEHEHHUIO BOAHOrO pexuma. Cpenbl oOHTaHUA



OpraHU3MOB: BOJHAs, HA3€MHO-BO3yIlIHAs, IOYBEHHAs, NIyOWHHAs MOJMOYBEHHAs,
BHyTpUOpranusMeHHas. Dusnko-xumMmudeckue 0coOOEHHOCTH cpeJl OOUTaHUsI OPTaHU3MOB.
[Ipucnocobnenrss OpraHu3MOB K KU3HM B Pa3HBIX Cpelax. bHOIOrn4eckue pUTMBL.
Buemnue u BHyTpeHHHe putMbl. CyTOUHbIE M TOAUYHBIE pUTMBI. [IpucnocoOneHHoCTh
OpPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUM KU3HU. JK3HEHHBIE ()OPMBI OPTaHU3MOB.
[Tonsite o xusHeHHOM (popme. KuzHeHHbIe (OPMBI pACTEHUM: JEpPEBbs, KYCTapHHKH,
KyCTapHUYKH, MHOTOJIETHUE TPaBbl, OHOJIETHHUE TpaBbl. JKU3HEHHBIE (POPMBI )KUBOTHBIX:
TUAPOOUOHTHI, T€OOMOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOE€HHS U 00paza KU3HU.
buotnueckue ¢akropel. Buubl OHOTHYECKMX  B3aUMOACUCTBUN:  KOHKYpPEHIIHS,
XHUIIHAYECTBO, cuMOW03 u ero ¢opmbl. Ilapasutusm, Koomepauus, MyTyalu3M,
KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxyieOHMYecTBO). HeTpoduueckue B3amMonelCTBUS
(Tormnueckue, popuueckue, hpadbpudeckue). 3HaUCHHE OMOTHICCKUX B3aUMOACHCTBUMN TSI
CYIIIECTBOBAHUSI OPraHU3MOB B cpejie oOuTanus. [IpuHINT KOHKYPEHTHOTO UCKITIOUEHUSI.

DKOJIOTHYECKUE XapaKTepUCTUKU momynsiuu. [lomymsiiuss kak Ouonoruyeckas
cuctema. Ponmb HeogHOpOTHOCTH cpenbl, (U3NYecKuXx OapbepoB M 0COOEHHOCTEH
ouonmorun BHUIOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpPHI MOIMYIISIIHH.
OcHOBHBIC TOKa3aTeIu MOMYJSAIMH: YHUCIEHHOCTb, TUIOTHOCTh, BO3pACTHAs W TMOJOBas
CTPYKTYpa, pOXK1a€MOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTpaLlUs. DKOJIOTUYECKast
cTpykTypa nomynsiuu. OleHka YUCICHHOCTH MONyasuuu. JInHaMuka MOMyJsaiuu U e€
perymsiius. buOTMYECKMI TNOTEHIMaNl MNOMYIAnud. MoAenIupoBaHUEe JUHAMHKU
nonyisiuuu. Kpuseie pocta unciieHHOCTH nonyisinuu. KpuBble BbkUBaHUs. Perynsamus
YUCJICHHOCTH MOMYJSLUA: POJb (PAKTOPOB, 3aBUCSIINX U HE 3aBUCAIINX OT TUIOTHOCTH.
Dkonoruueckue crpareruu BUAoB (r- u K-ctparerun). [lonstue o6 skomorndeckoi HUIIIE
Bus1a. MecTtooOuTanne. MHOromepHasi Mojienb dKojoruueckoi Humm Jx. M. Xarunncona.
Pa3zmepbr skonmorumveckor Humd. IloTeHumanpHas W peanu3oBaHHass HUIIKA. Bujg kak
cucreMa mnomynsnuil. Apeansl BUIOB. Buasl M UX KU3HEHHBIE CTPAaTETHUU.
3aKOHOMEPHOCTH TIOBEACHUS M MUTpalluil JKUBOTHBIX. buomornueckue WHBA3UU
qy>KepoHbIX BU10B. Coob1iecTBa Opranu3MoB. bruorieHos u ero cTpykrypa. CBS3u MEXIy
opranm3MamMu B OuorieHo3e. DkocuctemMa Kak OTkpbiTas cucrema (A.[x. Tencmm).
OyHKIIMOHATIbHBIE OJIOKM OpPraHU3MOB B DJKOCHCTEME: MPOAYIEHTH, KOHCYMEHTHI,
penyueHTsl. Tpoduueckue ypoBHH. Tpoduueckne menu U ceTh. AOMOTHUECKHE OJIOKH
skocucTeM. [1ouBbI U UITBI B SKOCHCTEMAX.

KpyroBopotr BemiectB u MOTOK 3HEpruu B dkocucTteMe. OCHOBHBIC TMOKa3aTenlu
sKocucTeMbl. broMacca ¥ MpoAayKIusl. DKOJIOTHYECKUE MHUPAMUJIBI YUCEN, OMOMAcChl U
sHeprun. HampaBieHHbIE 3aKOHOMEPHBIE CMEHBI COO0IIEeCTB — CyKieccun. [lepBuunbie u
BTOPUYHBIE CYKIIECCUUM W HMX TPUYUHBI. AHTPOMOTEHHBIC BO3JCUCTBUS HA CYKIICCCHUHU.
KnumakcHoe coobmectBo. bruopaznooOpasue u mojsHoTa KpyroBopoTa BEIIECTB — OCHOBA
YCTOMUUBOCTH cooO0mIecTB. [IpupogHbie SKOCHCTEMBI. AHTPONOTCHHBIC 3KOCHCTEMBI.
Arposkocuctema. ArponeHo3. Paznuuus Mexay aHTPONOT€HHBIMH W TMPUPOJIHBIMU
sKocucTeMaMu. YpOoskocucTteMbl. OCHOBHBIE KOMITIOHEHTBI ypOoskocucteMm. [opoackas
dopa u payna. CuHaHTpOnM3aIus TOPOACKO ¢ayHbl. bruonornueckoe u Xo3sHUCTBEHHOE
3HAYEHHE arpOIKOCUCTEM U YPOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMUPOBAHHUS OCHOBHBIX



B3aMMOJCHCTBUI OpraHM3MOB B 3KocucTeMax. llepeHoC SHEpruum M BEIIeCTB MEXIY
CMEXHBIMU SKOCHUCTEMAMH. YCTOWYMBOCTH OPraHM3MOB, IMOMYJSIUNA M 3KOCUCTEM B
YCIIOBUSIX €CTECTBEHHBIX U aHTPOIOTEHHBIX BO3/IeHcTBUI. brocdepa — odmennanerapHas
o0osiouka 3emMit, Iie CyIeCcTBYET WU CylIeCTBOBaNA Ku3Hb. Yuenue B.M. Bepuanckoro
o Omocdepe. Obmactu O6mochepsr u e€ cocraB. JKuBoe BemecTBO OHochepsl M €ro
(GyHKIMM. 3aKOHOMEPHOCTH cyliecTBOBaHMs Onocdepbl. OcoOeHHOCTH OHOchepbl Kak
ro0anbHOM 3KocucTeMbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopotsi
BEIIECTB U OMOTreoXMMHUYECKHe LMKIbI (yriiepona, a3oTa). PUTMHUYHOCTH SIBJICHUN B
ouocdepe. 3oHanbHOCTh OMochepsl. [lonsTre 0 6uome. OCHOBHBIE OMOMBI CYIITU: TYH/IpA,
XBOWHBIE Jieca, CMEIIaHHbIE M IIUPOKOJIMCTBEHHBIE Jieca, CTENH, CAaBaHHBI, MYCTHIHHU,
TPOIUYECKHE JIECA, BBHICOKOTOpbs. KimMar, pacTUTENbHBIA M KMBOTHBI MUp OMOMOB
cymu. CTpykrypa ¥ (YHKIUS KUBBIX CHCTEM, OLEHKa MX PECYpCHOTO MOTEHIMajia U
ouocdepHbIX QYyHKIUN. IKOJOTHYECKHUE KPUZHUCH M UX MPUYUHBL. Bo3nelicTBue yenoBeka
Ha Ounocdepy. 3arpsi3HeHHE BO3AYIIHON cpeapl. OxpaHa BO3ayxa. 3arps3HEHUE BOTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. Pa3spymienue mousbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue kimmara. AHTPOIIOT€HHOE BO3JEHCTBUE HA PACTUTENIBHBIN U JKUBOTHBIN MHUP.
OxpaHa pacTUTETBLHOTO U KUBOTHOTO MUpa. OCHOBHBIE NMPUHIUIBI OXPaHbl MPUPOJIBI.
Kpacubie kauru. Oco6o oxpansiemeie npupoausie teppuropun (OOIIT). boranuueckue
caapl W 300J0rMueckue mnapku. OCHOBHbIE MPUHIMUIBI YCTOWYMBOIO PAa3BUTHUSA
YyeloBeUYecCTBA W TMPUPOABL. PalmoHanbHOE TMPUPOJOINONB30BAHIUE W COXpaHEHUE
OMOJIOTMYECKOTO pa3HOOOpasus 3eMITH.



Y4yeOHO-MeTOAUYECKOE M HH(POPMALIMOHHOE o0ecIeyeHHe
Cnucok peKoOMeH1yeMOoM JTUuTepaTyphbl

EI'D buonorus tumoBsie 3k3aMmeHarmoHHbie BapuaHThl / Ilog pen. B.C. Poxmosa. M.:
HannonansHoe obpazoBanue. 2025

[Taceunuk B.B., Kamenckuii A.A., Pyouos A.M. u np. / Iloxg pen. B.B. Ilaceunuxka.
buomnorus. 10 knacc. bazossiit ypoBeHb. M.: IIpocsemenue. 2026

[Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u np. / Iloxg pen. B.B. Ilaceunuxka.
buonorus 10 xnacc. Yrmyonéunsiii yposens. M.: [Ipocsemenue. 2026

[Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u np. / Ilox pen. B.B. Ilaceunuka.
buosnorus. 11 knacc. ba3zosslii ypoBens. M.: [Ipocsenienue. 2026

[Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u np. / [lon pen. B.B. Ilaceunuka.
buonorus 11 knacc. Yrnyonéuunsiit ypoenb. M.: [IpocBemenue. 2026
NuTepHet-pecypcesl

1. http://www.fipi.ru
2. https://bio-ege.sdamgia.ru/



IIpumepsl 3axaHuit

1) TlocnemoBaTenbHOCTh COMOMYMHEHHSI CHCTEM pa3JIMYHOTO YPOBHS, HAuYMHAS C
HanOOJIBIIIETO:

HEpBHAs CUCTeMa

HEpBHas TKaHb

HEUPOH

STIPO

NE30KCUPUOOHYKIICMHOBAST KHCIIOTA

2) CoOTBETCTBUE MEXK]Ly pabOTOM YUEHOTO U €T0 UMEHEM:

L1l:ckpemuBan reorpauueckd OTAAJIEHHbIE (OPMBI, TEM caMbIM Iojydan Oosee
3UMOCTOMKHUE COpTa

L2:copmynupoBai 3aKOH TOMOJIOTUYECKHUX PsIIOB HACIIEICTBEHHOM

L3:pa3paboran MeTon TMOJYyYEHUS HUCKYCCTBEHHBIX MOJIUIUIOWAHBIX THOPUIOB IpHU
OTJIaJICHHOM THOpUM3aIuu (MEXBUIOBOK)

L4:0TKpbLI1 3aKOH HE3aBUCUMOTO HACIIEJOBAaHUS IPU3HAKOB

R1:11.B. Muuypun

R2:H.N. BaBunos

R3:I' 1. Kapnieuenko

R4:-

3) ABTOpBI, CHOPMYIUPOBABIINE KIETOUYHYIO TEOPHIO:
Teonop IlIBanH

Marrtuac lnelinen

Hsan I1aBnos

HNnbps MeuyHukoB

AHTOHU BaH JIeBeHryk

4) IIpouecc, 0603HaueHHBIH Ha pucyHke udpoii 11, Ha3piBaercs ...

TpaHCIALUA
TPAHCKPHUIILIUSA
perIMKanus



KPOCCUHTOBEP
KOHBIOTAIHs

5) Monekyna JIHK B cBoem cocraBe umeer 25% HYKIEOTHUIOB C aJlCHUHOM, TOTAA

HYKJICOTHJIOB C LIUTO3UHOM OYIET ... %.

6) s npencraBneHHoi Ha pucyHke kineTku HE xapakTepHsl ciienyromnye 0coOeHHOCTH:

daromnuTos

HYKJICOU]]

BaKyOJIb C KJICTOYHBIM COKOM
KJICTOYHAs! CTEHKa
XJIOPOIUIACT

7) ®opma ecTeCTBEHHOTO 0TOOpA, MpeICTaBlIeHHAs Ha TpaduKe, HOCUT Ha3BaHUE

Jdasnenne Jlasnenne
orbopa orbopa

Yuco ocobeit

HameHuYnBOCTH NpH3HaKa

pa3phIBAOIIMI
00beTUHSAIOIINN
JBUKYIIIAI
CTAOMITM3UPYIOIMIA
HAaMpaBJICHHbBIN

8) CooTBETCTBHE MEXKTY OPTaHU3MOM M €T0 OCOOEHHOCTSAMH:
L1:xonbueBas xpoMocoma

L2:He uMeroT KJIETOYHOTO CTPOEHUS

L3:umerot s11po

L4:Bupycel, mopaxkaroiiue 6akTepranbHbIe KICTKU

... oTOOp



L5:umeror MeMOpaHHbIE OpraHOUIbI
R1:6aktepun

R2:6aktepuodaru

R3:mpocrenimue

R4:6akreprodaru

RS5:mpocreimme

9) BeposTHOCTh pOXJeHUs peOeHKa O0€3 MpOsBICHUS HCCIEAYEMOro INpU3HAKa Yy
POIUTENBCKOM Mapbl, 0003HAYCHHON Ha pOIOCIOBHOM udpamu 1 u 2 cocrapmuser ... % (B
POIOCIOBHOM ponuTens 1 Mpu3HaK He BCTpeyancs).

Y cIoEHEIE 0D03IHATCHHT

.——D O — EEHITHHEA

|:| — MVEYHHA

— Opax

— OeTH 0OHOTD Opaxa

. . — OpOABIEHHE

HCCIEIVeMOoro
MpPHZHAEA

O O
m o

75
25
50
15
100




OueHka pe3yJibTaTOB 1244 BCTYNUTEJIbHBIX HCIIBITAHUMN
Cmpyxkmypa mecma. Kpumepuu oyenusanus

Tect BriroyaeT 30 BOIPOCOB, KAXKABIA U3 KOTOPBIX OLEHUBAETCS B ONPEICIICHHOE
Konu4ecTBo OamioB (cm. Tabmuiyy 1). Bpems Boimonmuenusi tecra 60 muHyTt. B Tecrte
00s13aTeIbHO TIPEJICTABICHBI BCE YKa3aHHBIC B MPOTpaMME TEMbl. 3aJaHUs MOTYT OBITh
c(hOpMyIUpPOBAHBI:

B 3aKpBITOH (hopMme (BBIOpATh OJIMH MPABUIbHBINA OTBET)

B OTKPBITOHM (hopme (0TBET PopMyIupyeTcss K BBOAUTCS CaMUM aOUTYPHEHTOM)

YCTaHOBJIEHUE COOTBETCTBUS (W3 JBYX TNPHUBEIACHHBIX MHOXXECTB BBIOMPAIOTCS
napbl, COOTBETCTBYIOIINE 33JaHHIO)

YCTaHOBJICHUE MPABUIIBHOM MOCIEA0BATEIBHOCTH.

Tabnuua 1. banel 3a BOopocs! 1o TeMam

CTpyKTypa U TeMaTH4YeCKOe ColepkaHue 0aHKa TeCTOBbIX 3aaHuil

Tema Bbansos 3a Kou-Bo Bcero no
O/IHO TECTOBBIX TECTy
3ajJaHue 3a/JlaHmil,
3aj1aBaeMbIX
1o TemMe
Tema 1. buosorus kak Hayka 2 1 2
Tema 2. Knerka kak OuoJorudeckas 4 6 24
cucrema
Tema 3. Opranusm Kkak Ouosiornyeckas 3 6 18
cucrema
Tema 4. Cucrema u MHOTOOOpasue 2 5 10

opranndeckoro mupa (Pactenus, I'puodsl,
JInmaitnuku, )KUBOTHBIE)

Tema 5. OpraHusm dejgoBeKa H €ro 4 8 32
310pOBBE

Tema 6. Teopuss »sBomonuu. PazButue 4 2 8
JKU3HU Ha 3emJe

Tema 7. DxocucTeMBl U MNPUCYIIHE WM 3 2 6
3aKOHOMEPHOCTH

Bcero 30 100




