IHPOI'PAMMA 110 BUOJIOTI'NHN
JJISL IPOBEACHUS BCTYNUTEIbHbIX HCIIBITAHUI B 04HOH (popme
JJIAL OTAENbHBIX KaTeropuil rpaskIaH npM npuemMe B

IIsaTuropckuii MmeauKo-papMaueBTUHYeCKMH HHCTUTYT —
¢puinaa PI'bOY BO BoarI’'MY Munsapasa Poccun



HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma BCTyNUTENBHOTO UCIIBITAHUS pa3padoTaHa JJIsl MOCTYMAIOIINX
B [IsaTuropckuit Menuko-gpapMalieBTUUECKUN HHCTUTYT — Guiuan ¢peaepabHOro
rOCYIapCTBEHHOTO OIOMKETHOTO O0pPa30BaTEIBHOTO YUYPEKACHUS BBICIIETO
oOpazoBanus «Bosrorpajackuil rocyiapcTBEHHbIM MEAUIIMHCKANA YHUBEPCUTET
MunucrepcTBa 3apaBooxpaHeHusi Poccuiickoit ®@enepannn Ha OOydeHHE I1O
IporpamMmam BBICILIET0 00pa30BaHus: IIporpaMmaM OakaiaBpuara u mporpaMMam
CrenuagnuTeTa Ha OCHOBE TpeOOBaHUU K pe3yabTaraM OCBOCHHS (enepaibHOi
oOpa3oBaTenbHONU TMporpaMMbl cpemaHero obmiero odpazoanus (DPOIT COO),
npencraBieHHbix B DenepanbHOM  rocygapcTBEHHOM — 00pa30BaTeIbHOM
crannapre COO, ¢ yu€tom Konuenumu mnpenogaBaHus y4yeOHOTO MpeaMera
«buonorus» B o0pa3oBarenbHBIX oOpraHu3anusx Poccuiickoit ®Deneparum,
peanu3ylonMx OCHOBHBIE 0Opa30oBaTelIbHbIE MPOrPaMMbl, U  OCHOBHBIX
nonoxennd «Crparerun pas3Buths Bocnutanusi B Poccuiickorn ®denepannu Ha
nepuon 1o 2025 roga» (pacnopsikenue IIpaBurensctBa Poccuiickoin denepannu
ot 29.05. 2015 Ne 996-p.).

Hacrosiimasi mnporpamma cocTaBieHa Ha OCHOBaHUM  MPUMEPHOMU
nporpaMmbl  TI0 OHOJIOTMM Ha YpOBHE CpeAaHero oOmiero oOpa3oBaHus,
0Z00pEeHHO perieHneM (eaepasbHOro yueOHO-METOANYECKOT0 00bEIMHEHUS 10
obmemy oOpaszoBanuto «lIpuMepHas ocHOBHasi oOpa3oBareibHas IMporpaMmma
cpenHero oOmiero o6paszoBanus» (mpotokon or 28.06.2016 Ne 2/16-3) B
COOTBETCTBUHU C  TpeOOBaHUSMH,  yCTaHOBIEHHbIMU  DenepanbHBIM
TOCY/IapCTBEHHBIM CTaHJAAPTOM CpPEAHEro (MOJHOT0) o0Iero oOpa3oBaHUs,
YTBEPKJIEHHBIM TpuKazoM MwuHuUcTepcTBa 00pa3oBaHus M Hayku Poccuiickoit
@®enepanuu ot 17.05.2012 Ne 413 (B pen. npukaza MunoOpHayku Poccun ot
27.12.2023 Ne 1028). Ilporpamma oxBaThIBae€T COJAEp)KaHHE Kypca OHOJIOTHH,
n3yyaemMoil B cpeaHeil mikose. Ha Oa3e maHHOW mHporpamMMmbl COCTaBIICHBI
TECTOBBIE 3aJ]aHus, IpeJIaraéMble MOCTYNAIIMM Ha 00y4eHue 1o IporpaMmam
CIIELIMAJINTETa HA BCTYNMUTEIBHBIX MCIBITAHUAX, HOpoBoAuMbIX [IMOU —
dbunuanom GI'BOY BO Bonrl' MY Munzapasa Poccun caMoCTOSTENBHO.

KoHTponbHO-U3MEpUTENTbHBIE MaTepHalIbl LISt MIPOBEICHHUS
BCTYNUTEIBHOTO UCIIBITAHUS 110 OMOJIOrMK pa3padoTanbl Ha ocHOBE [Iporpammel
no Ouonoruu 11 ko Poccuiickoit denepaiiuu U o CTPYKTYPE U COAEP>KaHUIO
OpUOIMKEHBl K KOHTPOJIbHO-U3MEPUTENbHBIM MarepuajiaMm, pa3paboTaHHBIM
®denepanbHBIM HHCTUTYTOM TMEJArOTMYECKUX U3MEPEHUN ISl MPOBEICHUS
EauHoro rocynapcTBEHHOTO 3K3aMeHa 1o OMOJIOTUH.

OcHoBy  conepxkanus [Iporpammbl  BCTYNUTEIBHOTO  MCIHBITAHUSA
COCTaBJISIET cHUCTeMa OWOJIOTMYECKUX 3HAHUM, TOJYyYEHHBIX MPU HU3YYECHHUH
00y4aroIMUMHUCST COOTBETCTBYIOIIUX CHUCTEMAaTHYECKHUX pa3/eJioB OMOIOTUM Ha
YPOBHE OCHOBHOTO 00I11Ier0 00pa30BaHUs U OTPaXAaeT CUCTEMHO-YPOBHEBBIA U
HBOJIIOITMOHHBIN TTOJIXO/IBI K U3YYCHHUIO OMOIOTHH.



Heans nporpaMmmsl — 06ecrieueHre BO3MOKHOCTH MOAITOTOBKU K YCIIEITHOM
chade BCTYNMUTEIBHOTO WCHBITAHUS TIO OWOJOTHH JUIl, MOCTYMAIONNX Ha
oOyuenue B [IMOU — punmnan ®I'6OY BO Bonr['MY Munsapasa Poccun.

Lenp onpenenuiia penieHue psa 3aaad:

1. KonkpetuszupoBarh 0071aCTh NMPEIMETHBIX 3HAHWMA, HEOOXOIUMBIX
JUTSl YCTIEIIHOTO BBIMOTHEHUS 3aJaHui 10 OMOJIOTUH IS CAAYU BCTYMUTEIbHBIX
WCIIBITAHUN B OYHOW (popMe IS OTIACIBHBIX KAaTeTOPUH TPakIaH MPH MpUeMe B
[IMOU — punmuan GI'BOY BO BonrI'MY Munznpasa Poccuu;

2. Jleramu3upoBaTh KOMIETEHUMHU, KOTOPBIMH JOJDKEH 00Janarh
aOUTYpUEHT J1JIs YCIIEIIHOM C/1a4M BCTYNUTEIbHBIX UCIIBITAaHUM;
3. PekomMeH10BaTh CIUCOK Y4E€OHOM JINTEPaTyPhI JIs1 CAMOCTOSTENbHON

HOATOTOBKA AOUTYPUEHTOB IO OHOJOTUM Uil NPOBENCHUS BCTYINUTENIBHBIX
UCIIBITAHUN B OYHOM (popMe JIs OTAENbHBIX KaTerOpui rpaxkaaH npu MpueMe B
[IMOU — pumman GI'BOY BO BonrI'MY Munsnpasa Poccum.

COAEPXAHUE ITPOI'PAMMBI

[Iporpamma no 6uosorun ang nocrynaromux B [IMOU cocrout u3 tpex
pa3nenoB: B mepBoM paznene mpelacTaBieH IepeueHb oOnacTel, pas3nesos,
HOAPA3eioB, TEM M MOHATHM OMOJOTMYECKOM HayKd, Ha OCHOBE KOTOPBIX
(opMHUpPYIOTCS BONPOCHI BCTYNHUTENBbHBIX HCHBbITaHH. Bo BrOpoM paszzgeine
NEPEUYHCIEHbl KOMIIETEHIIUH, CIIOCOOCTBYIOIIME YCIECUIHOMY IPOXOXKIECHUIO
BCTYIIUTEJIBHBIX ~ WCNBITAHUM.  TpeTnii  pasgen  CONEPKUT  IEPEUYCHb
PEKOMEHJIOBAHHON JIMTEparypbl i CaMONOAIOTOBKM K BCTYIHMTEJIbHBIM
UCIIBITAaHUSIM.

[To Bcem Ha3BaHHBIM MO3ULUSAM B IIPOrpaMMe IO OMOJIOTHH IPEYyCMOTpPEHA
MPEEMCTBEHHOCTh C MPEAMETHBIM O0OyYeHUEM OMOJIOTMH Ha YPOBHE OCHOBHOTO
o01ero ooOpa3oBaHusl.

PA3JIEJI 1
JIEMEHTBI COAEP KAHUA
buoJsiorus kak Hayka. MeToabl HAyYHOT0 NMO3HAHUS
buoJiorus kak Hayka
CoBpemeHnHas OM0JIOTHS — KOMIUJIEKCHAs Hayka. KpaTkast uctopust pa3BuTus
Ouonorun. buonormyeckne Haykh M HW3ydyaeMble WUMHU  MPOOJIEMBI.
DyHIaMEHTAIbHBIE, TMPUKJIAIHBICE M TOUCKOBBIE HAyYHBIE HCCIEHOBAaHUS B
Ouosnoruu.
3HaueHune OMoJIOTUHU B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHOHAYYHOU
kapTuHbl mupa. [Ipodeccun, cBszanHbie ¢ Ouonorueid. 3HauyeHUE OMOJOTUU B
MPAKTUYECKOW NIESATETbHOCTH 4YEJIOBEKA: MEIAUIIUHE, CEJIbCKOM XO3SIMCTBE,
MIPOMBILJIEHHOCTH, OXPaHE MPUPOIBI.
/KuBble cucTeMBbI U MX U3YyUYeHHE
KuBbie cuCTEMBI Kak MpeaMeT u3yudeHusi Ouosnoruu. CBOMCTBa KUBBIX
CHUCTEM: €IUHCTBO XHMHYECKOTO COCTaBa, AUCKPETHOCTb W LIEJIOCTHOCTD,



CJIOKHOCTh M YHOPSIAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CaMOOpPTraHU3aLHs,
CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHUYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3any >KUBBIX CHUCTEM: MOJICKYJSAPHBIM, KJIETOYHbIN,
TKAHEBBIM,  OPraHU3MEHHBIM,  MOMYISIUUOHHO-BUJIOBOM,  SKOCHCTEMHBII
(6uoreonenotuyeckuit), omochepusiii. IIporeccrl, MPOUCXOAANTUE B KUBBIX
cuctemMax. OCHOBHBIC TIPU3HAKH XKWBOTO. JKW3HB Kak ¢GopMa CyIIeCTBOBAHUS
marepuu. Hayku, wn3ydamonme JKMBbIE CHCTEMbI Ha Pa3HbBIX YpPOBHSX
OpraHu3alH.

N3ydenue kUBBIX CUCTEM. MeTO/Ibl OMOJIOTrHYECKOM HAayKH.

KieTka kak OuoJsiornueckasi cucreMa

buoJiorus kierku

Knerka — cTpykTypHO-(QYHKIIMOHANIbHAS equHuIA >kuBoro. Kcrtopus
oTkpbITUs Ki1eTku. Pabotel P. I'yka, A. JleBenryka. Kierounas teopus (T. I1IBanH,
M. IlIneiinen, P. BupxoB). OCHOBHBIE TOJIOKEHUSI COBPEMEHHON KJIETOYHOM
TEOPHUH.

MeTonpl  MOJIEKYNISAPHOM W KJIETOYHOM OWMOJOTHMH: MHKPOCKOIIHUS,
xpomarorpadusi, 3eKTpoope3, METOA MEUEHBIX aTOMOB, AuddepeHInaIbHOe
LHEHTPpUPYTUPOBAHUE, KYJIBTUBUPOBAHUE KJIETOK. DJIEKTPOHHAS MUKPOCKOIIHSI.

XuMH4YecKasi OPraHu3anus KJICeTKU

XUMHAYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U yIBTPAMUKPOIIEMEHTHI.
Boma m €€ ponp Kak pacTBOPUTENsS, PEarcHTa, y4acTUe B CTPYKTyPUPOBAHHU
KJIETKH, TEIIoperyisiiui. MuHepaabHbIe BEIIeCTBa KJIETKH, UX OMOJOTHYecKas
posib. Posib KATHOHOB U aHMOHOB B KJIETKE.

Opranndeckue BEHIECTBAa KJIETKU. buonorndeckue noammepsl. benkwu.
AMMWHOKHUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OeaKoBOM MoJieKyibl. [lepBuunas
CTpyKTypa Oeika, NenTuaHas CBs3b. BTopuuHas, TpeTHYHAs, YETBEPTHUYHAS
cTpykrypbl. Jlenarypauus. CpoiictBa OenkoB. Kraccuduxamus —OenkoB.
buonornyeckue GpyHkium 6€IKOB.

YrneBonasl. Monocaxapuasi, JIAcaxapuibl, OJINTOCaxXapyuabl "
nonucaxapunpl. OOmMM TIaH CTPOCHHS U (PUBUKO-XMMHUYECKHUE CBOMCTBA
yIeBoioB. buonornyeckue GyHKIIMU yIIIEBOIOB.

Jluunel.  TunppodunsHo-ruapodoOHBIe  cBoiicTBa.  Krnaccudukamms
nunuoB. Tpurmunepunbl, dhocdoaunuabl, BOCKH, cTepoubl. buonornyeckue
¢ynkiuu unuaoB. OOmye cBOWCTBa OMONOTHYECKUX MEMOpaH — TEKy4ecCTb,
CITOCOOHOCTH K CaMO3aMbIKaHUIO, MOJYTTPOHUIIAEMOCTb.

Hyxneunoseie kucnorsl. JJHK n PHK. CrpoeHne HyKJIEMHOBBIX KHCIIOT.
Hyxneoruasl. [punnun komriementapaoctu. [lpaBuio Yapradda. Crpykrypa
JHK — nBoitHas cniupans. MecroHaxoxaeHnue u ononorndeckue Gynkmun JJHK.
Buael PHK. ®yukunu PHK B kietke.

Crpoenue monekynsl AT®. Makposprudeckue cBsizu B Mojiekyne ATO.
buonornyeckue pynkuuu ATD. BoccTaHoBIEHHBIE TEPEHOCUUKH, MX (YHKIUU B
kietke. CexkBenupoBanue JJHK.

Crpoenne u QyHKIUM KJIETKH



Tunel KJIETOK: AyKapuOTHYECKAs 17} MIPOKAPUOTUYECKASL.
CrpykTypHO(DYHKITHOHAIbHBIE 00pa30BaHUS KJICTKH.

CrpoeHune mpoKapuoTHYECKOW KiIeTKW. KilerouHas cTeHka OakTepwii u
apxeii.  OcoOeHHOCTM  CTpoeHHs  TerepoTpodHOl U aBTOTPOQHOM
IPOKAPUOTHUYECKUX KIETOK. MecTo U poJib MPOKAPUOT B OMOIIEHO3aX.

Crpoenne ¥ (PYHKIMOHHUPOBAaHHE  DYKAPUOTUYECKOM  KIIETKH.
[Inazmatnyeckas MemOpana (mia3maiemma). CTpykTypa Iia3MaTuyecKon
MeMOpaHbl. TpaHCIIOPT BEILIECTB Uepe3 IIIa3MaTUHYECKYI0 MeMOpaHy: MacCUBHBIHI
(muddy3us, obmeruénnas aud@dysus), akTUBHBINA (IMIEPBUYHBIA W BTOPUYHBIM
AKTUBHBIN TPaHCHOPT). ITonynpoHumaemocTs MeMOpaHsbl. Pa6ora
HATPUMKAIMEBOTO Hacoca. ODHJOIUTO3: MUHOLUUTO3, (PAromuTo3. DK3OIMUTO3.
Knerounas crerka. CTpykTypa v GyHKIHH KJIETOYHOM CTEHKU pacTeHH, TPHOOB.

Hurorurazma.  Llutozomb.  LluTockener.  JIBHKEHHE  IUTOILIA3MBI.
Opranoupsl KJIETKH. OnHoMeMOpaHHbIE OpraHOM/IbI KJIETKH:
sHaoIuIa3mMarudeckas cetb (I11C), annapar ['onbmku, TM30COMBL, UX CTPOCHUE U
¢yHKIMu. B3auMOCBA3b OIHOMEMOpPAHHBIX OpPTraHOWIOB KIETKU. TpaHCHopT
BELIECTB B KJIETKe. Bakyonu pacturenbHbIX KieTok. Knerounstii cok. Typrop.

[lonmyaBTOHOMHBIE ~ OpPraHOMbI  KJIETKH: MUTOXOHAPHUH, IJIACTUIBL.
CrpoeHre U QyHKIMH MUTOXOHAPUHN M IJIACTH. XJIOPOILIACTbHI, XPOMOILIACTHI,
JIEUKOILJIACTHI BBICIIMX PACTCHUM.

HememOpanHnbie opranoun bl kietku CTpoeHue U QyHKIIUN HEMEMOPaHHBIX
opraHonsioB kieTtku. PubGocombl. Kierounslii nieHTp. CTpOEHHE >KTYTHKOB H
pECHUYEK.

Snpo. Obonouka sipa, XpOMaTUH, KapuoIlia3Ma, SIAPBIIIKH, UX CTPOSHUE U
(GyHKIMU. DyXpOMaTHH U reTepoXxpoMaTuH. benku xpomaTnHa — TUCTOHBI.

Kierounple BkiroueHus. CpaBHUTENbHAs XapaKTEPUCTUKA  KIIETOK
AYKapHOT (pacTUTEIbHOM, dKUBOTHOU, TPUOHOIN).

OO0OMeH BelecTB U MPeBpPallleHUE YJHEPIUM B KJIETKe

Accumuiianus M AMCCUMUJISINUS — JB€ CTOPOHBI MeTabonu3Mma. Turbl
oOMeHa BeIIeCTB: aBTOTPOGHBIA U reTepoTpodHBIA. YdYacTHe KHCIOpOJda B
OOMEHHBIX Mpoleccax. DHEpPreTuyeckoe oOecreueHrne KIETKU: IMpeBpalleHUe
AT® B 06MeHHBIX nporieccax. DepMeHTaTUBHBIN XapaKTep peakiuid KIETOYHOTO
Metabonusma. DEpMEHTHI, WX CTPOCHHE, CBOWCTBA U MEXAHU3M JCHCTBUS.
Otnuunst GepMEHTOB OT HEOPraHUYECKUX KaTanu3aropoB. benku-akTuBaTopsl U
OEJIKM-UHTUOUTOPBI. 3aBUCUMOCTb CKOPOCTU (DEPMEHTATUBHBIX PEaKIHUid OT
pasITuYHBIX (aKTOPOB.

IlepBuuHBIl CHHTE3 OpraHUYeCcKuX BewecTs B KieTke. dorocunres. Poib
XJIOpoIu1acToB B mpouecce ¢orocuHresa. CBeToBas M TeMHOBas (pasbl.
[IponyktuBHOCTh (hoTOCHHTE3a. BiusiHue paznuyHbiX (aKTOPOB HA CKOPOCTh
dorocunTe3a. 3HaueHne POTOCUHTE3A.

XEeMOCHUHTES. Pa3noob6pasue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULMPYIOIIHE OaKTEpHH, >Kele300aKTepuu, cepoOaKTepUn, BOJOPOIHBIE
OakTepun. 3HaUCHUE XEMOCHHTE3a.



AHaspoOHble opranu3Mbl. Bugbsl Opoxenus. [Ipogykrsl OpokeHHsT U HX
HCIIOJIb30BaHUE YEJIOBEKOM. AHA’3pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUU 1 BO30OyIuTEIN OOJIe3HEH.

AspoOHbIe OpraHU3MBl. Oranbl SHEPreTUYECKOTO oOMeHa.
[ToaroroBuTENBHBIN 3TAN. [ TTMKOIN3 — OECKUCIOPOTHOE PACHICIIIICHUE TIIFOKO3BI.

buonornueckoe OKUCIEHNE, WU KIIETOYHOE JIbIXaHUE. POJIb MUTOXOHIpUIA
B  mpoueccax OWUONOrMYEecKoro  okucieHus. lluknnueckue — peakium.
OxucnutensHoe Gocdopunrpobanue. [IpenmyiiecTBa adpobdHOro Myt oOMeHa
BEIIECTB Mepes aHadpoOHBIM. D(H(HEKTUBHOCTH IHEPTETUIECKOTO OOMEHa.

Hacneacreennass uHGopManus U peanu3anus e€ B KJeTKe

Opranusanusi TeHOMa y MPOKapHOT U 3yKapuoT. [unore3a onepoHa (P.
Kako6, K. Mano). Peakumm  marpuyHoro  cuHTe3a.  [lpuHummn
KOMIUIEMEHTApPHOCTH B  peaklUMsAX MaTpUYHOTO CHHTE3a. Peanuzanus
HacJieJICTBeHHOM nH(popManuu. [ eHeTH4ecKkuit Ko, ero CBoicTBa. TpaHCKpUIILIHS
— MarpuuHblii cuHte3 PHK. TIpuHIUIBI TpaHCKpUNIMU: KOMILJIEMEHTAPHOCTD,
AHTUIIAPAIIIETBHOCTb.

Tpaucnsiuus u e€ sranel. Yyactue TpancnoptHbix PHK B Ouocunrese
Oenka. KomupoBaHume aMHUHOKHUCIOT, CBOWCTBA TIE€HETUYECKOro koxaa. Pounb
prubocoM B OMOCHHTE3e OelIKa.

Bupycsl — HekseTouHbIe (DOPMBI KUZHU U OOJTUTATHBIE MTapa3UTHI.

7KU3HEeHHbIN HUKJ KJIeTKHU

Knerounslii 1k, ero mepuoasl u perymauus. Murtepdaza m murtos.
Oco0eHHOCTH TPOLECCOB, MpOoTeKaluX B nHTepdasze. [loarotoBka KIeTKH K
nenenuto. I[IpecunteTnueckuid  (MOCTMUTOTUYECKUM), CHUHTETUYECKUU U
MOCTCUHTETUYECKUHN (TPEMUTOTUYECKUI) EPUOLI HHTEP(A3HI.

Marpuunsiit cunte3 JIHK — permmukanus. [Ipuanyne! perummkanun JTHK:
KOMIUIEMEHTAPHOCTh, TMOJYKOHCEPBATUBHBIA CHHTE3, AaHTUIAPAJUICIbHOCTD.
Mexanusm permukanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl U

TeaoMepa3a. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTuil. JMIIouaHbIA U
rariouaHbli  HAObOpel XpomocoM. [omosnoruynbsie XpomocoMmbl. [lomoBbie
XPOMOCOMBI.

Henenne knetkn — MuTO3. CTagmM MHUTO3a U IPOUCXONAIINE B HUX
npouecchl. Tunsl Muto3a. KaproknHe3 U HUTOKMHE3. bHOnornyeckoe 3HaueHHe
MHTO3A.

[TporpamMmmMupyemas KieTouHasi THOeNb — arnomnTo3.

Opranusm Kak 0HOJIOTHYECKas CHCTeMAa

Pa3mHoOKeHUe 1 pa3BUTHE OPTaHU3MOB

@opMbI pa3MHOXKEHHSI OPTaHU3MOB: Oecroyioe (BKJIouas BEreTaTUBHOE) U
nosoBoe. Bunpl Oecrnonoro  pasMHOXKEHHSA: TMOYKOBAaHHE, CIIOPYJSALUS,
(dparMeHTaius, KIOHUPOBAHUE.

ITonoBoe pazmHoxkeHue. [losoBbIe KIETKH, WK rameThl. Meio3. Craauu
Mmeiio3a. [ToBenenue xpomocoM B Meiioze. Kpoccunrosep. buonoruueckuii CMbICT



Melo3a W IIOJIOBOrO mpouecca. Menho3 M €ro MeCTO B KU3HEHHOM LIHKIIE
OPTaHU3MOB.

[IpenzaponsiieBoe pasputue. lameroreHe3 y KUBOTHBIX. [lomoBbie
xeine3pl. OOpa3oBaHUEe U pa3BUTHE MOJNOBBIX KIeTOK. CriepMaToreHe3 u 0OreHes.
CrpoeHune noJoBbIX KIETOK.

OniogoTBOpeHUE W SMOPHOHANIBHOE pa3BUTHE KUBOTHBIX. CrocoObl
OIUUIOJIOTBOPEHMUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHUE OPraHU3MOB (OHTOTEHE3). OMOPHOJOTUS —
HayKa O pa3BUTHH opraHu3moB. CTtaguu >MOpHUOTEHE3a JKUBOTHBIX (Ha MpUMEpe
narymku).  [poGnenne. Tunbl  apobneHusi. OcobeHHOCTH — IPpOOICHUS
MJIEKOTIMTAKOUINX. 3apOAbIIIEBbIE JIUCTKU (racTpyysalms). 3akiagka OpraHoB U
TKAaHEHN U3 3apOJIBIIIEBBIX JINCTKOB. B3auMHOE BIMSIHUE YacTel Pa3BUBAOLIETOCS
3apoppliia (SMOpHOHANIbHAS UHIYKIMS). 3aKajKa IjIaHa CTPOCHUS KMBOTHOTO
KaK pe3yJabTaT HWEPaAPpXUUYECKUX B3aWMMOJICHCTBUM TE€HOB. BiusHue Ha
AMOPUOHATILHOE PAa3BUTUE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIBI.

Poct u passutue >xuBoTHbIX. [locTamMOpuoHanbHblld nepuos. [Ipsmoe u
Hempsimoe pasBuTHe. PasButue ¢ meramopdo3oM y OECIO3BOHOYHBIX H
MMO3BOHOYHBIX >KMBOTHBIX. BHOJIOTMYECKOE 3HAUYEHUE MPSIMOTO U HEMPAMOTO
pPa3BUTHS, UX PACIPOCTPAHEHUE B NPUPOAE. THUIBI pOCTa KUBOTHBIX. DaKTOPHI
perysiliuid  pocTa KUBOTHBIX U uyejoBeka. Craauu MNOCTAIMOPUOHATIHLHOTO
pa3BUTHS Y )KUBOTHBIX U 4elioBeKa. [lepuonbl oHTOreHe3a uenoBeka. CrapeHue u
CMEpTh Kak OMOJOrMYecKHue Mpolecchl. Bpennbie (axkTophl, BIUAIONINE Ha
pa3BUTHE OPTAHU3MA YETIOBEKA.

I'eHeTnKa — HayKa 0 HACJIEACTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB
Wcropust cTaHOBIICHUS M Pa3BUTHsI TEHETUKHU Kak Hayku. Paboter [. Mennens, I.
ne @pusza, T. Moprana. Ponp OT€4eCTBEHHBIX YUEHBIX B PAa3BUTHUU T'€HETHKHU.
Pa6oter H. 1. BaBuioga, I. JI. Kapneuenko.

OCHOBHBIE TEHETUYECKHE TOHSATUS W CHUMBOJBL. [OMOJIOTMYHBIE
XPOMOCOMBI, aJUIEIbHBIE TE€HbI, AJIbTEPHATUBHBIE IMPU3HAKHA, JTOMHHAHTHBIN M
pPEIEeCCUBHBINA TMPHU3HAK, TOMO3UIOTa, T€TEPO3UTOTa, YHUCTAsl JIUHUA, THOPHUIBI,
reHotun, ¢eHoTurn. (OCHOBHBIE METOJbI TEHETHUKHU: THOPUI0IOTHYECKUM,
LUATOJIOTUYECKUN, MOJIEKYJISIPHO-T€HETUYECKUH.

3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemuBanue. llepBbiii 3akoH MeHaenss — 3akoH
eIMHOO00pa3usi THOPUIOB TEPBOTO TOKOJNCHHs. [IpaBuio ITOMUHUPOBAHMS.
Bropon 3akoH Menaens — 3aKkoH paclICIUIEHHUs NPU3HAKOB. LluTosornueckue
OCHOBBI MOHOTHOPHIHOTO CKpeNTUBaHus. [ uTIoTe3a YiCTOTh TaMeET.

AHanu3upymoliee CKpElIMBaHUE. [TpomexyTOUHBIN Xapaxkrep
HacyenoBaHus. Paciiernienre npu3HakoB Py HEMOJIHOM JTOMUHUPOBAHUMU.
JuruOpuaHoe ckpemmBaHue. Tpetudt 3akoH MeHnmenss — 3aKOH

HE3aBUCUMOIO  HACIEIOBAaHUS  MNPU3HAKOB.  l[UTONOrMYECKHME  OCHOBBI
JUTHOPUIHOTO CKPEIIMBAHUS.



CuenieHHoe HaciienoBaHue npusHakoB. Pabotsl T. Moprana. CuemnieHHoe
HACJIEJOBAaHNE T'€HOB, HApYyLIEHUE CLEIUICHHUS MEXIy TNeHamMu. XPOMOCOMHAs
TEOPHsI HACIEACTBEHHOCTH.

I'eneTnka nomna. XpoMOCOMHBIN MEXAHU3M OIPEACIICHHS 110J1a. AyTOCOMBI
U TI0JIOBBIE XPOMOCOMBI. [ OMOTaMeTHBIN M reTeporameTHslid noj. ['eHeTnyeckas
CTPYKTypa IIOJIOBBIX XpOMOCOM. HacnenoBaHue NpHU3HAKOB, CLEIUICHHBIX C
IIOJIOM.

I'enotnnn kak wnenoctHas cucrema. lliedorponuss — MHOXKECTBEHHOE
JNEUCTBUE TIeHa. MHOXECTBEHHBINM ajulesin3M. B3anmonencTBue HeaylleIbHbIX
reHoB. Kommiemenrapaocts. Onucras. [lomumepus.

3aKOHOMEpPHOCTH N3MEHYHUBOCTH

BsaumogeiictBue reHotuna u cpeabl mpu (GOpMHUPOBAHUHM (EHOTHUIIA.
N3meHunBOCTh Npr3HAKkoB. KaueCTBEHHBIE U KOJIMYECTBEHHBIE IPU3HAKU. BuIbl
U3MEHYMBOCTH: HEHACIICACTBEHHAs U HACJICICTBEHHAs.

MoaudukanuonHas u3MEHYUBOCTb. Poib cpenbl B (OpMUPOBaHUU
Monu(pUKaIMOHHOW M3MeHunBocTH. HopMa peakiuu npusHaka. BapuanrioHHbII
psan u BapuanuoHHas kpuas (B. HMoranncen). ColicTBa MOAM(UKALIMOHHON
U3MEHYUBOCTH.

I'eHoTHNIMUECKas N3MCHYHUBOCTD. CBoiicTBa TeHOTHUIIMYECKON
HU3MCHYUBOCTH. BI/II[BI TeHOTUIIMYECKONM HM3MEHUMBOCTU: KOM6I/IH21TI/IBHa$I,
MyTallMOHHas.

KomOunaTtuBHas m3MeH4YMBOCTh. Melo03 M IMOJOBOM MpollecC — OCHOBA
KOMOWHATUBHON W3MEHYMBOCTU. Poib KOMOMHATMBHOM W3MEHYMBOCTH B
CO3/IJaHWU TEHETUYECKOTO Pa3HOOOpa3usl B IIpeiesiax OJTHOTO BHUJIA.

MyTanmonHass U3MEHUYMBOCTh. BUIBI MyTalMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W HMHAYIUPOBAHHBIE MyTallUU. SEepHbBIE U
nuToria3Marnueckue myranuu. CoMaTu4ecKue U MoJioBble MyTaluud. [IpudunHsl
BO3HMKHOBEHUA MyTauuid. MyTareHbl W WX BJIUWSIHUE Ha OpPTraHU3MBI.
3aKOHOMEPHOCTH MYTAlMOHHOTO Tpolecca. 3aKOH TOMOJIOTUYECKHX PSIOB B
HacnencTBeHHor uaMenunBocty (H.M. BaBunos). BuesnepHas usMeHYMBOCTh U
HACJIEICTBEHHOCTb.

I'eneTnka 4esioBeka

Kapuotun yenoBeka. MexyHapoaHas nporpaMma UcClIeIOBaHUSI TEHOMA
yenoBeka. MeTronbpl  M3y4YEHHMS TE€HETHKHM  4YeJIOBEKa:
reHeaJJOrn4eCcKui, OJM3HEIOBBIH, LIUTOTCHETUYCCKUM, MOMYJISALUMOHHO-
CTaTUCTUUYECKUN, MOJICKYJIIpHO-TeHeTHYeckuii. HacneacTBeHHble 3a001€BaHMs
yenoBeka. [ eHHbie u XPOMOCOMHBIE Oone3Hu  4yeynoBeka. bosesHu
c HACJIEJICTBEHHOW MPEIPaCcONOKEHHOCThIO. 3HAUEHUE  MEIUIIMHCKOM
TCHETHKW B MPEAOTBPAIICHUH U JICYCHUH T€HETUICCKUX 3a00JICBaHHIA
4YeJI0BeKa. MeTMKOTEHETUYECKOE KOHCYJIETUPOBAHUE. Bpennsie
dakToppl, BIHSIONIME HA HACJIEICTBEHHOCTDH YEIOBEKA.

CeJsiekuusi OpraHu3MoB



JlomecTuKkanus M CeJeKUUs. 3apOXKIACHUE CENEKIMU U JOMECTUKALUU.
Yuyenne H. U. BaBunoBa o IleHTpax MNpPOMCXOXKACHUS W MHOTO0Opa3ms
KYJIBTYpHBIX pacTeHuil. Polib cenekiuu B CO3JaHUHM COPTOB PACTEHUN U MOPOA
KUBOTHBIX. CoOpT, mOpOAa, IUTaAMM. 3aKOH TIOMOJOTHYECKHX pSAIOB B
HaciiencTBeHHOW wu3MeHuuBoctd H. . BaBunoBa, ero 3HaueHue s
CEJIEKIIUOHHOM paboThI.

Mertonbl celeKIMoHHON paboThl. VICKyCCTBEHHBIM OTOOpP: MAacCOBBIA H
WHIUBUyaIbHbIM. VcnplTanue mnpousBoauTesied mo moTtoMcTBy. OTOOp 11O
TEHOTUITY C MIOMOIIIbIO OLIEHKU (heHOTHIa ITOTOMCTBA.

HcKyccTBEHHBIE ~ MyTareHe3 Kak METOJ  CEJIEKUHOHHOM  paboThl.
PannanmoHHbIi 1 XUMUYECKUN MyTareHe3 Kak ICTOYHUK MYTalui Y KyJIBTYPHBIX
(dbopM OpraHu3MOB.

Cenexnusi pacrenmii. OCHOBHbIE METO/ABI CEJEKLUUU: THOpUIU3aLUs U
HCKYCCTBEHHBIN 0TOOD. Posib ecTrecTBeHHOTO 0TOOpA B cenekuuu. CaMoonblIeHue
[IEPEKPECTHO-ONBLIAEMBbIX pacTeHui. ['ereposuc. [lomummonausa u ornaneHHas
rubpuauzanus. Joctmxenus cenekuuu B Poccun.

Cesexkuusi KUBOTHBIX. THUIBI CKPEIIMBAHUS W METOAbI PAa3BEICHUS.
Meron aHanu3a HACIEACTBEHHBIX XO3AWCTBEHHO IIEHHBIX IIPU3HAKOB Yy
KUBOTHBIX-TIpOU3BoAUTENeH. OTHaneHHas THOpUIN3alius JOMAITHUX )KUBOTHBIX.

Cenexuusi MUKpoOpranusmoB. Cenekuus 6akrepuil U rpuboB. 3HaueHUEe
CeJIEKIMM  JUII ~ MHKPOOHMOJOTMYECKOM  MPOMBIIUIEHHOCTH  (IOJy4YeHHe
AHTUOMOTUKOB, PEPMEHTHBIX MTPENAPATOB, KOPMOBBIX APOXGKEN U JIp.) OCHOBHBIE
HaMpaBJICHUS OMOTEXHOIOTUH (MUKPOOMOIOTHYECKAsl TPOMBIIINIEHHOCTD, TeHHAS
Y KJIETOYHAs! UHKEHEePUs).

buorexHoJsiorus.

buorexHonorusa, e€ HampaBineHus. KiertouHas W TeHHas WHXKEHEpHS,
KJIOHUpOBaHHE. 3HAYCHUE OMOTEXHOJIOTMH JUIsl PA3BUTHUS CEJIEKI[UH, CEIbCKOTO
X0341UCTBa, MUKPOOHOJIIOTHYECKONW MPOMBIIIIEHHOCTH, COXpaHEeHUs] TeHO(pOoHIa
IJIAHETBl. OJTUYECKUE AaCIeKThl Pa3BUTUS HEKOTOPBIX HCCIEIOBAaHUW B
OMOTeXHONOTHU (KJIOHUPOBAHUE YEJIOBEKA, HAIIPaBJICHHbBIE U3MEHEHHUSI TE€HOMA).
Cucrema M MHOroo0pasue OpraHm4eckoro Mupa Bupycbi-HekJieTOYHAst
(popma KuzHm.

Bupycel —Heknerounas ¢opma xku3HH. OCOOCHHOCTH HX CTPOEHHUS U
KU3HEAEATENbHOCTH. CTPOEHUE MPOCTHIX U CIOKHBIX BUPYCOB, PETPOBHUPYCOB,
OakTeprodaros. KuzHeHHblit UK JTHK-conepxamux BHUPYCOB,
PHKconepxaiux BupycoB, 0akrepuodaroB. MeauuHcKkoe 3Ha4€HHE BUPYCOB.
Mepsl TpOPMITAKTUKYA PaCIpOCTPAHEHUS BHUPYCHBIX 3a0osieBaHuil. BupycHbie
3a0o0JeBaHMs YeaoBeka, )KUBOTHBIX, pacTenuit. CITM I, COVID-19, commansHbie
U MEJTUIIUHCKUE MPOOJIEMBI.

HapcrBo Apob6sinku.

O6mas xapakrepuctiuka. CTpoeHrE IPOKAPUOTHUECKON KIIETKH OaKTepUid.
[Ipouecce xxu3neaesTenbHOCTH OakTepuil. Knaccuduxarus 6akrepuii mo ¢popme,
npumepsl. PazMHOkeHune Oaktepwii. PacmpocTpanenuwe Oakrepuii B BO3IyXe,



NOYBE, BOAE M JKUBBIX OpraHuzMax. baktepum OpoOKE€HUST U THUIIOCTHBIE
O6aktepun. CuMOMO3 KIyOCHBKOBBIX OakTepuili U 0000BBIX pacTeHuil. Pob
OakTepuil B IpUPOAE, MEAULIMHE, CEIBCKOM X03SICTBE U IPOMBIIIIEHHOCTH.
Bone3nerBopHbIie 6akTepuu U 60pbOa ¢ HUMH.

HapcrBo PacTenus.

borannka — Hayka o0 pacTeHMsX. PacTeHne — IEIOCTHBIM OpraHU3M.
PacTuTenbHbIl MUp Kak COCTaBHas 4acThb IPHUPONbI, €ro pa3zHooOpasue u
pacnpocTpaHeHHue Ha 3eMIle.

OO011ee 3HAKOMCTBO € IBETKOBBIMH pacTeHusiMu. KieTouHoe ctpoeHune
pactenusi. CTpoeHHE pacTUTEIbHOMN KIIETKU. TKaHU OpraHOB PACTEHUI B CBSI3U C
BBINOJHIEMbIMU (DYHKUIUSMHU B LIEIOCTHOM OpraHu3Me. B3auMocCBs3b OpraHos.
VYcioBusl KU3HM pacTeHUi (BOAA, BO3AYX, CBET, TEIUIO, MUHEPAJIbHBIE COJIN).
BimsiHue pa3nu4HbIX YCIIOBHAM HA POCT U pa3BUTHE pacTeHUN. CE30HHBIE SBICHUS
B JKU3HHM IIOKPBITOCEMEHHBIX pacTeHHil. OxpaHa pacTEeHH W YBEIUYCHHE
pPACTUTENbHBIX OOrarcTB. 3HAYEHUE PACTEHUI W PACTUTEILHOTO IOKpPOBa B
IPUPOJIE, )KU3HU YEJIOBEKa U HAPOIHOM XO3siCTBE. JIeKapCTBEHHBIE PACTEHHSI.
Pa3noob6paszue pactutenbHoro mupa. Ku3HeHHble (POpMbI LIBETKOBBIX PACTEHMIA:
JEpEeBO, MOJIYKYCTApHHUK, KYCTAPHUK, TPaBSAHUCTbIE pacTeHud. OZHOJIETHUE U
MHOTOJIETHHE PaCTCHHUS.

Kopensb. Pa3zBurne KopHsS M3 3apOABIIIEBOTO KOpPEIIKA CEMEHU. Buasl
KOpHEW (TaBHBIMA, OOKOBbIE, MpPUAATOYHbIE). THUIBI KOPHEBBIX CHCTEM
(crepxHeBass W MoukoBaTasi). 30Hbl KOpHs. KopueBoil uyexmuk. CrpoeHue
KOPHEBOIO BoJIocKa. PocT KopHs B JulMHY. BHellHee M BHYTpEHHEE CTPOCHHE
KOpPHSI OAHOAOJBHBIX U JIBYAOJBHBIX pacTeHUuM. TkaHu kopHA. DyHKIHMH KOPHS.
Bunousmenenust kopHell HUX CTpO€HHE, OHOJOTMYECKOe M XO3SIICTBEHHOE
3HaueHue. [louBa kak cpena i xKu3HU pacteHui. llomiomenne kKopHAMHU BOABI U
MUHEpaJbHBIX cojie. MUHEpallbHbIE COJIM, HEOOXOANMbBIE PACTEHUIO. 3HAYEHUE
00pabOTKH TOYBbBI, BHECEHUsI YNOOPEHMIA, TONHBA, PBIXJICHUS IJIs KU3HU
KYJIBTYPHBIX PaCTCHHI.

Cre0enn. [lonstue credns u nodera. [lober u ero yactu. [louka. [Touku
BEreTaTuBHbBIC, LIBETOUHbIE, CMelIaHHble. CTpOEHUE MOYEK U PACTIOJIOKEHUE UX
Ha crebe. PazpuTue mobera u3 mouku. Poct crebns B niuny. BeTBinenue moodera.
Pa3nooOpa3ue moOeroB: MpsMOCTOAYME, MOJI3YUUE, BBIOIIHUECS, CTEIIOLIUECH,
HEIUISIIOIINECs], XapaKTepUCTHKa, NpUMephl. TkaHu cTeOns. AHATOMHUYECKOE
CTPOCHHME OFHOJETHEr0 W MHOTOJIETHETO CTEOJdsl Ha MpUMEpPE JABYIOJIbHBIX.
OcoOeHHOCTH CTpOEHUS cTe0IsI OAHOAONBHBIX pacTeHuil. @yHkiuu credmns. Poct
ctebnst B tonuuHy. OOpa3oBaHue roguyHbIX kosel. Ce30HHbIE pa3audus B
npesecuHe. Bo3pact nepeBneB. [lepeaBuxenne MUHEPAIbHBIX U OPraHUYECKUX
BEIIECTB 10 cTeOn0. BunonzMeneHHble moOeru: KOpHEBHUIIE, CTOJIOHBI, KITyOEHb,
JYKOBHIIA, UX CTPOEHHUE, OMOJIOTUYECKOE U XO35IUCTBEHHOE 3HAYCHHUE.

Jlucr. BnemHee crpoenwe nucta (JUCTOBas IUIACTMHKA, YEPEIIOK,
npwidctHukM). Yactu nmcra. JKuiakoBanuwe JUCThEB. JIMCThS TpOCTbIE U
cnoxHbie. JlucropacmonoxeHnne, e€ro BuAbl. TkaHu maucta. OcoOEHHOCTH



BHYTPEHHETO CTPOEHHS JIUCTA B CBSI3U C €ro (PyHKIMSAMU: KOXKHIA, YCThHIIA,
OCHOBHAsl TKaHb JHCTa (cToysi0uaras W TyOuaTash mapeHXuMa). XJIOPOIUIACTHI.
Crpoenue XWIOK JMcTa (IpOBOAsIIME My4yku). JIMCThS CBETOBBIE M TEHEBBIE.
OyHkuun Jcta. [lommomeHne JUCThSIMUA  YITIEKMCIIOTO Ta3a W BBIICJICHUE
kucinopona. Hakonnenue sHepruu B pacteHud. [[pixanue nmctbeB. Vcnapenue
BOJIbI JINCThSIMU. JIMCThS pacTeHUN BIAKHBIX M 3aCyIUIMBBIX MECT OOUTAHMS.
JIBykeHUe JINCThEB. fIBIEHHE JMCTOBOM MO3aWKH. BHUIOW3MEHEHUS JHUCTHEB.
[IponomKUTENBHOCTh XKU3HU JHUCThEB. Jlucroman. 3HauYeHHE JIUCTHEB IS
pacTteHuil. Posip 3e51eHbIX pacTEeHNH B IPUPOAE U )KU3HU YEJIOBEKA M UX OXPaHA.

BereraruBHOe pa3sMHOKeHHE IBETKOBbIX pacTeHul. Pa3MHOXEHHE
pacTeHUH MOCPEACTBOM MMOOETOB, KOPHEH, INCTHEB B TIPUPOJIC U PACTCHUEBOICTBE
(BUIOM3MEHEHHBIMU TI0OeramMu, CTEOJIEBBHIMU W KOPHEBBIMH YEpPEHKAMH,
OTBOJKaMH, JI€JICHUEM KyCTa, MPUBUBKOW). buonormyeckoe U X03sMCTBEHHOE
3HAQUYECHHE BET€TaTUBHOTO PA3MHOXKEHUS.

[BeToK, M0, cemsi. [[BeTOK — Opran CeMEHHOro pa3MHOKEeHUA. Hactu
I[BETKAa, MX CTpoeHHe U (yHKIuHU. [[BEeTOHOXKKA, IBETOJIOKE, OKOJIOIBETHUK
(JalenucTUKU M JIENECTKH BEHUYMKA), THIYMHKH, MECTUK (recTuku). CTpoeHue
TBIUMHKU M TecTuka. lIBeTku opHomonbie u oOoenosibie. OXHOAOMHBIE U
IByNOMHBIE pacTeHus. CouBeTHsl, X BUJIbI, OUONIOrHUecKoe 3HaueHue. OyHKIUU
uBeTka. Bunabl ombuieHus. llepekpecTHOE ONMbUIEHWE HACEKOMBIMH W BETPOM.
Camoonsinenue. MckycctBeHHoe ombuieHHe. lIpopacranue mbuiblpl. J[BoiiHOE
OTUIOAOTBOPEHUE Y IIBETKOBBIX pacTeHUH, ero MexaHusMm. OOpa3oBaHue CEMSH U
mwi010B. Cems. CTpoeHue ceMsiH Ha NPUMEPE OJHOMOJBHOTO M JIBYIOJIBHOTO
pactenuid. CocTaB ceMsiH. YCIOBHUS MPOPACTAHUSA U BCXOKECTh CeMsH. [[pixaHue
ceMsH. [luranue u poct npopoctka. Bpems moceBa u riyOuHa 3aJ€1KA CEMSIH.
Oynkiuu ceMsH. [1noasl: ux knaccudukamus, crpoenue, npumepsl. KomudyecTso
IJIONIOB M CEMsIH Yy pa3nuuHbIX pacteHuil. OyHkunu muona. Pacnpocrpanenue
IJIOJJOB M CEMSAH. 3HAUCHUE IIBETKOB, IUIOJOB M CEMSH B MPHUPOIE, KU3HU
YEJI0BEKA U MEHULINHE.

Knaccudpuxanusa pacrenu. [loHsTHE O CUCTEMaTHYECKUX KATErOPHUSX
(Bum, pol, cemMeHCcTBO, Kiacc, OT/AeN). 3HAYeHUE MEXKIYHApOJHbIX Ha3BaHUM
pactenuii. OCHOBHBIE I'PYIIIIBI pacTeHnid. MHOTOOOpa3ue pacTUTELHOTO MUPA.

Otaen 3enenble u bypoie Bogopocam. OOmas xapakTepuUCTHKA.
CrpoeHne W KU3HENEATEIIbHOCTh OJIHOKJIETOYHBIX BOAOpOCIEH (CHHE-3eJIEHbIe
BOJIOPOCIH, XJIAMUJIOMOHAJa, XJIOpeJla, IJIEBPOKOKK), HMX Pa3MHOXKECHHE.
Hutuarele BOmopociu, CTPOCHHE W OCOOCHHOCTH WX KU3HEIACATEIHHOCTH.
becnosioe u mosoBoe pasMHOXKEHUE Yy Bojxopociel. PacnpocTpaHeHue u
MHOT000pa3re BOAOpOCiel B BojJie U Ha cyie. [IpuMepsl MOPCKUX BOAOPOCIIEH.
3Ha4yeHue BOJIOPOCTIEH B IPUPOJIC U XO3SICTBE.

Otaen MoxoBuanbie. O6mias xapakrepuctuka. Cucremaruka. 3eIeHbIe
mxu. CTpoeHue, pa3MHOKEHUE W IMKJ pPa3BUTUSI KyKyIIKWHA JibHa. [loHsATHE
ciopoputa u rameropura. Mox cdarHym, OCOOEHHOCTH €ro CTPOCHHS.
3abomaunBanue. ObpazoBanue Topda, ero 3HaYCHUE.



Otaen IlnaynoBuanbie. O61ias xapakrepuctuka. [lnayn OyinaBOBUIHBIN.
Crpoenue, pa3MHOKEHHUE, LUK PA3BUTHUS. 3JHAYECHHE Iy HOBUIHBIX.

Otnen XsBomeBuaHble. OO0IIas XapakTepUCTHKA. XBOII MOJEBOU, €ro
CTPOEHUE, Pa3MHOXKEHUE, UK PA3BUTHS. 3HAYEHUE XBOLIEH.

Otnean IlanoporHukoBuaHble. OOmas xapakrepuctuka. [lamopoTHHK
opinsik. CrpoeHue, pa3MHOXKEHWE M UUKI  pa3BuTus. Vckomaemsle
ManopOTHUKOBU/IHBIE, oOpa3oBaHue KaMEHHOTO YIUIS. 3HaueHue
NarOPOTHUKOBUIHBIE B IPUPOAE U )KU3HU YEJIOBEKA.

Otnen  Tonocemennble. OOmas  xapakrepuctuka.  CrpoeHue,
Pa3MHOKEHHE U LIUKJ Pa3BUTHUS HA IPUMEPE COCHBI U €. MyXKCKHE U HKEHCKUE
muimky, ux crpoenue. Ilbubna. Cemsinouku. I[lpopacrtaHue nbUIBLBL, POCT
NBUIBLIEBOM TPYOKH U OIIIOIOTBOpEHUE. PactipocTpanenre u OMoa0orus XBOMHBIX,
UX 3HAYEHUE B IPUPOZAE U HAPOTHOM XO3SHCTBE.

Otaen IlokpbiToceMeHHbIe. [0OCMOACTBO B COBpEeMEHHOHN  (uiope
MOKPBITOCEMEHHBIX U MPEUMYIIECTBO UX MO CPABHEHUIO C JAPYTMMHU TPYIIIAMHU
pactenuii. MHorooOpa3ue AMKOPACTYIIUX U KYJbTYPHBIX I[BETKOBBIX PACTCHUM.
[IprcnocoOaeHHOCTh NOKPHITOCEMEHHBIX K Pa3jIMYHbIM YCJIOBUSM >KU3HU Ha
3emne. Hukn pazsutusa. Knacce [IBynonbnbie pactenus. CeMencTBa AByNOJIbHBIX.
Kiacc OpnHonmonbHble pacteHus. CemelcTBa OAHOAONBHBIX. CpaBHUTENbHAs
XapakTepucTtuka kiaccoB OnHomonbHble u  JIBynmonbHble. buonorndeckue
O0COOEHHOCTHU U HapOAHOXO3SIIICTBEHHOE 3HAYCHUE. Tunuunsle
CEJIbCKOXO3SIMICTBEHHBIE, JHMKOPACTYLIUE, JACKOPAaTHUBHBIE M JIEKAPCTBEHHBIC
pacTeHus 3TUX CEMEUCTB. BiausHuEe X035MCTBEHHON NEATEIBHOCTH YEIIOBEKA Ha
BUJI0BOE€ MHOTOOOpa3ue IBETKOBbIX pacTeHuil. KpacHas kaura. OxpaHa peakux
BHJIOB PACTECHHI.

PasBuruHe pacTHTEJBHOr0 MHMpa Ha 3emJie. YCIOKHEHHE CTPOEHUS
pacTeHul B MPOLECCE NCTOPUYECKOTO PA3BUTHUS B CBSA3H C IEPEXOJOM OT BOJAHOIO
K HazeMHOMY 00pa3y »*u3HU. OCHOBHBIE 3Talbl Pa3BUTHS pPAacTEHUN Ha 3emIe
(Bpemsi OGakrepuii, BOOOpPOCIEH, MOXOBHUIHBIX, MJIAYHOBUIHBIX, XBOIIECBUIHbIX,
NaropOTHUKOBUIHBIX, TOJJOCEMEHHBIX U OKPHITOCEMEHHBIX ).

HapctBo I'pudsI.

O6mass xapakrepuctuka. Cucremarvka. [IpuduHBI HEOIHO3HAYHOCTH
cuctemMatuku rpuboB. CXoACTBO TrpuOOB € pacTEHUSIMU U KUBOTHBIMHU.
Oco0eHHOCTH CTPOEHHMS U TIPOLIECCOB XKU3HEAeATeTbHOCTH. Husmme u Beiciive
rpudbl. MHoroo6pasue rpuboB. IliecHeBble TpuOBI (MyKOp, TEHUIIMILI):
CTPOEHHE, OCOOCHHOCTH >KM3HENEATEIbHOCTH, pPa3MHOXKEHHE. JIpOXKH:
CTPOE€HHE, OCOOEHHOCTH >KM3HEACSATENbHOCTH, pa3MHOeHue. [Insnounsie
rpuObl: CTpOCHUE, MUTaHUE U pa3MHOKeHHE. CBsI3b TPUOOB ¢ KOPHSIMU pacTEHUIN
(Mukopu3za). Creno0HbIE U SAOBUTHIE TPUOBL. [ pUOBI - Mapa3uThl, BHI3bIBAIOLINE
00s1e3HU pacTeHuil (TOJOBHS, CHOPBIHbS, TPYTOBUKHU), UX CTPOEHUE, NMHUTAHUE,
pasmHoxeHue. Posb TpubOB B pHUpo/Ie U B )KU3HU YEIIOBEKA.

JInmaiHuky. JIMmaiHUKE Kak CHUMOMOTHYECKHE OpraHu3Mbl. OOrmas
xapakrepuctuka. CrpoeHue  cioeBuia JumadHukoB.  Krnaccudukamms



JIMIIAWHUKOB: HAKUITHBIE, JIMCTOBATHIE, KyCTHCTBIE. [Tpoueccsl
KusHeneaTenbHoCTH. [Intanue. Pasmuoxxenue. Ponp TUIIaiHUKOB B IPUPOAE U
KU3HU YEIIOBEKA.

HapcrBo 7 KuBoTHBIE

30010TUS1 — HAYKA 0 >)KUBOTHBIX. 3HAYCHUE KUBOTHBIX B IPUPOJIE U KUZHU
YeloBeKa. BO3HUKHOBEHHE 300JIOTMM KaK HAayKHM W HUCTOPHUS €€ pa3BUTHS.
Knaccudukarus sxuBotusix. [loHsaTue o Buae, pone, CeMEHCTBE, OTpse, Kiiacce
u ture. CXocTBa U OTVIMYMS PACTEHUN U AKUBOTHBIX.

Tun Ilpocreiimime. OOmias xapakrtepuctuka Tuna. Cpema oOuTaHUS.
Crpoenne npocrenmmux. [Ipoueccsl KU3HENAECITENbHOCTU: ABUKEHUE, TUTAHHUE,
IbIXaHUE, BBIICIECHHE, OcMoperyisus. Pasnpaxumocts. WHOHMCTHpOBaHUE.
CnocoObl pasmHOXeHUs. Jlenmenue Tuma Ha Kiaccel. PacnpocTpaHeHue B
npupozae. MHoroo0pasue 1 3Ha4eHUE TPOCTEUILINX.

Kuaace CapkonoBsblie. O011as xapaKTeprucTHKa Klacca Ha puMepe aMmeObl
oObikHOBeHHOU. Cpemna oOutanHusg. BHelmHee U BHYTpPEHHEE CTPOCHHE.
Hurorutazma.  Appo.  JIBwxkenue. Ilutanme. [pixanuwe.  Breigenenue.
Ocmoperynsanus. PaznpaxumocTs. Pa3zmnoxenmue. Nuanuctuposanue.
HuzentepuiiHas ameba: cpena OOUTaHUA, CTPOCHHUE, MNPEJOXPAHEHHE OT
3apakeHUs. 3HAYEHUE CAPKOAOBBIX B MPUPOJIE, )KU3HU YEIOBEKA U MEJIULIMHE.

Kiaace KryrukoBble. OOmasi xapakTepHCTHKa Kilacca Ha MpPUMEPE
sBIIeHbl 3eneHod. Cpema obutanusa. CrtpoeHue. OCOOEHHOCTH MPOIECCOB
KUA3HEIEITENbHOCTH. Pa3MHOXeHNE. BOTBbBOKC — KOJIOHHATIbHBIA OPTaHU3M.
DBOJIIOIIMOHHOE 3HAYEHHUE KTYTUKOBBIX, UX POJIb B IPUPOJIC, METULIMHE U )KU3HU
YeJI0BeKa.

Knace Wudysopun. OOmas xapakTepucThKa Kjacca Ha IpuMepe
unpy3opun-trypensku.  Maby3opus-tydpenbka  kak  Oonee  CIOXKHOE
OJHOKJIETOuHOE kuBoTHOe. Cpena oOurtanus. Crpoenue. OcoOeHHOCTH
IPOLECCOB KHU3HEAeATeIbHOCTH. Pazapaxumocts. CrnocoObl pa3MHOKEHUS.
3HaueHue uHQpy30puil B IPUPOAE, )KU3HHU YETOBEKA U MEAUIIMHE.

Kaace CnopoBuku. OOmas xapakTepucTuka kiacca. ManspuitHbIN
masMonuii  kKak  Bo3OyauTenb  Manspud. OCOOEHHOCTHM  CTPOCHHS U
xKu3HenesTeabHocTH. Crioco0 3apakeHus yesnoBeka manspueil. O01iee noHaTre
O CMEHE XO351€B U LIUKJIE PA3BUTHSI MAIAPUMHOTO TIa3MOIUS.

Tun Kumeuynonosoctuble. OO0mias xapaktepuctuka Tumna. Cpena
obutanus. CucrteMaruka.

Knace T'mapouanbie. OOmiasi XapakTepUCTHKa Kjacca Ha IpuUMepe
npecHoBogHOW ruapbl. Cpena oOuTaHus W BHeEUIHee cTpoeHue. JlyueBas
cuMmmMmeTpusi. BHyTpeHHee cTpoeHue.

JIBycnoniHocTh. Ilponeccsl xkusHenearenbHOCTH. [Iuranume. [lpixanue.
Pednekc. Perenepanus. CrnocoObl pa3sMHOXKEHHs: Oecnojioe U MOJIOBOE.
OpHokerouHas ctaausi B pa3BuTuu rusipel. Mopckue ruapouansie. CMena a3 B
AKU3HEHHOM IUKIIE.



Kiaace Cundouanbie. O61as xapakrepuctuka kiacca. [IpeacraBurenu.
OTnuunTeNnbHbIE NPU3HAKU OT MOPCKUX TUJIPOUIHBIX.

Kanacc KopamioBsle mnoaunbl. OOmas xapakTepucThKa —Kiacca.
[IpencraButenun. Ilpu3Haku  yCIOKHEHMST B  OpraHU3allMu. 3HAYCHHE
KHILIEYHOITOJIOCTHBIX B MIPUPOJIE U KU3HU YEIOBEKA.

Tun Ilnockue yepBu. O6mias xapakrepuctuka Tuna. Cpena oOuTaHus u
BHeEIIHee cTpoeHue. BHyTpeHHee cTpoeHue. IIponecchl KU3HENEATEIbHOCTH.
Pazmuoxenue. CucremaTtuka.

Kanacc Pecuuunbie yepBu. OOI11asi XapakKTepUCTUKA KJIacca Ha IIpUMEpPE
0eJoi MIaHapuu Kak MpeJCTaBUTENs CBOOOTHOKMBYIIMX IIIOCKUX yepBeit. Cpena
obutanusa. BHemiHee W BHyTpeHHEE CTpOEHHE. JIBYCTOPOHHSISI CHUMMETpUS.
Crenka Tena. OcCOOEHHOCTHM TPOLIECCOB >KH3HeAesTeNbHOCTH. [luTanue,
IbIXaHHWE, BBIJEICHUE, HEPBHAs CUCTEMAa M OpraHbl 4yBCTB. Pa3MHOXkeHUE.
Perenepanus.

Kanace Cocaapmmkn. OOmas xapakTepuCTHKa Kiacca Ha TpuUMepe
MEYEHOYHOT0 cocanblnuka. Cpena oburanus. BueniHee 1 BHyTpeHHEE CTPOCHHE.
[IpucnocoOnenuss Kk mapazuTudeckoMmy oOpasy >ku3HU. CMEHa X034€B B IMKJIC
paszButusl. [Ipodunaktuka 3apaxeHusl.

Kaacc JlenTounble yepBu. O0mias xapakTepucTUKa Kilacca Ha IpuUMepe
Obrubero 1emnHs. (OCOOCHHOCTH BHEIIHET0 W BHYTPEHHETO  CTPOCHUS.
[TpucnocoOneHus: IEHTOYHBIX YEPBEH K Mapa3suTUdeckomMy ooOpasy xu3Hu. LIk
pPa3BUTHUS U CMEHA X034€B. Mepbl peaynpexaeHus 3apaxxeHus. MHorooOpasue
JIEHTOYHBIX YepBeil. CBUHOM 1IENIEHb.

Tun Kpyriabie wepBu. OOmas XxapakTepUCTHKa THIIA Ha MpPUMEpe
ackapubl yesnoBedeckoil. Cpena oOuTaHus, BHEIIIHEE U BHYTPEHHEE CTPOCHUE.
PazMHOXeHUE W pa3BUTHE acKapuibl. Mepbl NPEeNOXpaHEHUs OT 3apaKeHHUS.
MHoroo6pa3ue Kpymibix udepBeil. Octpuila, 0COOEHHOCTU CTPOCHUS W LMK
paszButus. [IpenynpexaeHue 3apakeHusl.

Tun Koabuarbie yepBu. OOmias xapakrepuctuka tuma. CucreMaruka.
DBOJIIOIIMOHHOE 3HAYEHUE KOJIBYAThIX YEPBEil.

Kanace MajiomernnkoBble yepBu. OOIias XapakTepuCTHKa Kjacca Ha
npuMepe a0k aeBoro uepssa. Cpena oOutanus. BHenHee 1 BHyTpeHHEE CTPOCHHE.
CucTteMbl OpraHoB: MUIIEBApUTEIIbHAS, KPOBEHOCHAs, HEPBHAs, BbIJICTUTEIbHAS,
nosioBas. JIpixanue. Pazamaoxxenue. PasButue. Perenepaiius. 3HaueHUe 10K IEBBIX
YyepBeil B T0OYBOOOPa30BaHUMU.

Tun Mosumrocku. O61ast xapaktepucTtrka Tuna. CucteMaTrka.

Kaacc Bproxonorue mosmocku. OO0mias xapakTepucTHKa Kiacca Ha
npuMepe Oombiioro npymoBuka. Cpena oOuTaHusT W BHEIIHEE CTPOCHHE.
[TepenBuxenue. BuyTpennee  cTpoeHue. OcobOeHHOCTH  TPOIECCOB
KU3HENEATeTbHOCTH. PazMHOXKeHHe. 3HaueHNEe OPIOXOHOTUX MOJUTFOCKOB.

Kanacc JIBycTtBopuarnie MoJutiocku. OOIas XapakTepuUCTUKA Kjacca Ha
npumepe 0e33y0ku. Cpena oOurtanus. BHemHee W BHyTpeHHEE CTpPOEHHE.



[Tepensuxenre. OCOOEHHOCTH MPOIECCOB KU3HEAEATENBHOCTH. Pa3MHOXeH e U
pazBuTHe. MoOpCKHE [BYCTBOpYAaThbleé MOJUTIOCKM, WX 3HAY€HUE. 3HauyeHue
MOJUTIOCKOB B MIPUPOJIE U KU3HU YEIOBEKA.

Tun Yaenucronorume. OOmas xapakrepuctuka tumna. Cpeaa oOuTaHuUs.
Bremnee wu  BHyTpeHHee cTpoeHue. IIpomecchl  KH3HENEATEIBHOCTH.
Pa3smuoxxenue u passurue. Cucremaruka. MeIUIMHCKOE M MPAKTUYECKOE
3HAQUYECHHE YWICHUCTOHOTUX.

Kiuace PakooOpa3znble. OO0mias xapakTepucTHKa Kiacca Ha IpUMeEpe
peunoro paka. Cpema oOutanus. BHeliHee cTpoeHUE: XUTHHOBBIA IOKPOB,
oTAensl Tena, koHeuHocTH. [lonocts Tena. BuyTpennee ctpoenue. Oco6eHHOCTH
IPOLIECCOB KU3HENEATETLHOCTU. Pa3MHOXEHHE U pa3BUTHE PAKOOOPa3HBIX.
MHorooOpa3zue pakooOpa3HbIX. 3HAYEHUE PAKOOOPA3HBIX B MEAULMHE. 3HAYCHUE
B uTaHuu psi0. [IpombiciioBbIE pakooOpa3HEbIE.

Kanacc IlaykooOpasnbie. OOmias xapakTepucTUKa Kilacca Ha IpuUMepe
nayka-kpecroBuka. Cpena oOurtanus. BHemHee W BHYTpEHHEE CTPOCHHE.
Oco0eHHOCTH MPOLIECCOB KUZHEAEATENBHOCTH. J{pIXaHne, MUTaHNUE, BbIICICHHE.
[laytuna u ee ycTpoiicTBO. Pa3mMHOXeHHME U pa3BUTHE MayKOOOpPa3HBIX.
MHuoroob6pasue naykooOpasHbix. Otpsn kiemeil. OCoOEHHOCTH BHEIIHEro M
BHYTpPEHHEro cTpoeHus. Ponb Kiemen B mpupoJe U uX MEJUIIMHCKOE 3HAYEHUE.
Mepsl 3a1IUThI YEJIOBEKA OT KIICIIEH.

Kiaace Hacexkomble. OOmias xapakTepuCTHKa Kjacca Ha TIpUMeEpe
maiickoro >kyka. Cpena oOurtanusa. BHemHee u BHYTpeHHEE CTPOCHHE.
Oco06eHHOCTH MPOLIECCOB KU3HEAEATEIbHOCTH. PasMHuokeHue. Tumbl pa3BUTUA
HaceKOMbIX. MHOrooOpa3ue HACeKOMbIX M WX 3HadeHHe. OCHOBHBIE OTPSJIbI
HacekoMbIX. Hacekomble ¢ HemomHbIM mpeBpamennemM. Otpsan [Ipsamoxpsuibie.
ITpencraBurtenu. Otpsp [onyxecTkokpbuibie (kiorsbl). [IpencraBureny.
3nauenue. [lokpoBuTenbcTBeHHass oOkpacka.  Hacekomeie ¢ ITOJIHBIM
npespamenueM. Otpsn Yemnryekpouibie. [IpeacraButenu. KanycrtHas OensHKa.
TyroBbeii menkonpsia. Otpsan JKecTkokpwuible. BpenHble M NOJNE3HBIE JKYKH.
IIpenocreperatomas okpacka. Otpsan [Asykpeuibie. [IpencraBurenu. Komuarnas
myxa, oBoubl. Otpsna Ilepenonuatokpsuibie. IlpencraButenu. MenoHocHas
myena, MmypaBbi. OCOOEHHOCTH KU3HHU OOIECTBEHHBIX HACEKOMbIX. HCTHUHKT.
buonornyeckue cnoco6sr 00pbOBI C BpEIHBIMU HaCEKOMBIMH. OXpaHa TOJIe3HBIX
HACEKOMBIX.

Tun Xopaoseie. O6mias xapakrepuctuka tuna. CucreMaTuka.

Knacc JlanmerHuku. OOmas xapakTepucTHKa Kiacca. JIaHIIETHHMK Kak
dbopma, Onu3Kas K MpeaKaM IMO3BOHOYHBIX >KMBOTHBIX. Cpena oOWUTaHUS U
BHEIIHEE cTpoeHue. BHyTpeHHee cTpoeHue. IIponecchl XU3HEAEATEIbHOCTH.
Pasmuoxxenune. O6pa3 xu3Hu. CXOACTBO JIAHIIETHHKA C OCCIIO3BOHOYHBIMH H
MTO3BOHOYHBIMU KUBOTHBIMHU.

Kanace PwiObl. OOmias xapakTepucTHKa Kjlacca Ha MPUMEPE PEYHOTO
okyHs. Cpema oOuTaHus, BHEIIHEE M BHYTpPEHHEE CTpOeHHE. PazMHOXeHHE U
pa3zBuTHe. YepThl MpucnocoOIeHHOCTH K BOJHOMY oOpa3sy >ku3HH. [loBenenue



pb10. 3abota o moromcTBe. MHOroo6pasue poi0. Ilogkmacc XpsieBbie pbiOHI,
XapakTEpUCTHKA BHEIIHETO W BHYTpeHHero crpoeHus. lloaknacc KocTheie:
pe/ICTaBUTENIM, OCOOEHHOCTH CTPOEHUS, LICHHOCTh U 3Ha4eHue. Pa3Butue polo,
murparnui. OXpaHa ¥ BOCIPOU3BOJICTBO PBHIOHBIX PEeCypcoB. 3HaueHHE phIO B
IPUPOJE U KU3HU YEJIOBEKA.

Kanacc 3emuoBognbie. OOmiasi xapakTepuCTHKa Kilacca Ha IpUMeEpe
nsarymkd. OcoOeHHOCTH cpenbl oOuTaHusd. BuemHee crpoenue. BHyTpeHHee
CTPOCHHUE M MPOLECCHl >KU3HENEITEIbHOCTU. 3HAUCHUE KOXKHU B JIbIXaHUH.
PazMHOXXEHME ¥ pa3BUTHE JATYHIIEK. 3MMOBKAa 3€MHOBOAHBIX. YepTsl
IPUCTIOCOOJICHHOCTU K cpefe oOutanus. MHoroodpasue 3eMHOBOJIHBIX U HX
3HaueHue. [IporcxoxaeHne 36 MHOBOIHBIX.

Kaacc Ilpecmbikaomuecsi. O01mas xapakTepucTHKa Kjacca Ha IpUMepe
npbITKOM stmepuiibl. Cpena oOuTaHuWsl W BHEIIHEE CTpoeHue. BHyTpeHHee
ctpoenue. Pasmuoxkenue u pazsutue. Perenepanus. YepTsl npucnocoOIeHHOCTH
K HazemMHoMy oOpasy xu3Hu. Cucrematuka  Kkjacca.  SAgoBUTHIE
npecMbikatomuecs. IlepBas momMomp npu yKyce sI0BHUTOM 3Men. Jlpyrue
COBPEMEHHBIC TMPECMBIKAIOIINECS, PA3HOOOpa3ne IAPEBHUX IPECMBIKAIOIIUXCS.
[TpoucxoxneHne npecMbIKAIOIIUXCS.

Kanace Itunbl. OOmiasi xapakTepucTHKa Kiacca Ha IMPUMEpE TOIyos.
Cpena obutanusi U BHelIHee crpoeHue. Buyrpennee crpoenue. OcoOEHHOCTH
MPOLIECCOB  JKU3HENCATENbHOCTH. PasmHOkeHne wu pasBurue. [lpusHaku
npucrnocoOiieHHocTd K molnery. [lpoucxoxkaenue nruil. MHOroobpasue MTHII.
OO0Opa3 >XU3HU, TPUCIOCOOJICHHOCTh K pPa3HbIM YCJOBHUSIM CYIIECTBOBAHMS.
[Iutanue, pasmHoxeHue, paszputue. lloBemenue nrtuu. Ce30HHBIC SIBIICHUS B
KU3HU MTULI, THE3I0BAHUE, NIepesieThl. Poib NTUIL B IPUPOAE U )KU3HU YEIIOBEKA.
[IpoucxoxneHue nTuL.

Kaace Muexkonurawmme. OO0mas XxapakTepuCTHKa Kjacca Ha TMPUMEPE
nomaiHedt cobaku. Cpena oOuTaHusi W BHEIIHEE CTpoOeHUE. BHyTpeHHee
ctpoenue. Pasmuoxxenue u pazputue. [loBeaenue. 3a6ora o MOTOMCTBE.
[Tpoucxoxnenre. Muoroobpasue miekonutaromux. [logknace Ainexnanymue.
YT1roHOC U exuaHa. CXOACTBO SUIEKIAAYyINX U npecMbikarommxcs. [logknace
Cymuarsie. [logknacc Hacrosiuue 3Bepu. [lnanieHTapHbIE MIIEKONUTAIOIIAE —
HanOoJsiee MPOTrPEeCCUBHAs TPyMIia COBPEMEHHBIX MO3BOHOYHBIX KUBOTHBIX. X
pazHoobOpasue. OTtpszb MJIAEHTAPHBIX MJICKOTTUTAIOIINX. Poinb
MJICKOITUTAIOIIUX B MPUPOJIC M KU3HU 4desioBeka. OXpaHa MOJIE3HBIX U PEIKUX
3Bepeit. PacnipocTpaneHne )KMBOTHBIX Ha 3emiie. Pa3BuTue )KMBOTHOTO MHUpa Ha
3emiie. OCHOBHBIE ATaIlbl PA3BUTHS AKUBOTHOTO MHUpPA O 3paM U MEPHOJAM.
OTtpakeHue pOACTBEHHBIX CBS3EH B €CTECTBEHHON CHUCTEME >KMBOTHOTO MUpA.

Oprasnusm 4e/i0BeKa U €ro 310p0Bbe

AHaTroMusi, (pU3HOJIOTUSI M THUITMEHA YeJ0BeKa — B3aWMOCBS3aHHBIC
HayKH, H3y4Yawollue CTpOoeHHE, (DYHKIIMU OpraHu3Ma 4YeJjoBeKa B YCIIOBHSX
COXpaHEHHS €ro 3J0pPOBbS. 3HAUCHWE 3HAHWUW MO AaHATOMHH, (U3HOJIOTUU H
TUTHEHE YEJIOBEKa.



O0mmii  o030p opranu3ma uyenoBeka. CrtpoeHne U (yHKIUH
yejoBeueckoro opranu3Ma. (OCHOBHBIE THUINBI TKaHEW (dMUTEIUATIBHBIE,
COCIMHUTEIbHBIE, MBILIICYHbIC, HEPBHAs), UX cTpoeHue U (yHKuuu. [loHsiTHE O
HEPBHOW M TyMOpasIbHOM perymsiun. [Iporeccsl Bo30yKICHHUS U TOPMOXKECHHSI B
HEPBHBIX KieTKax. Perientopsl. Peduekc. Cxema peduieKTopHOM TyTH.

OnopHo-aBurarejbHas cucreMa. OyHKIMM ONOPHO-IABUTATEIBHON
cuctembl. CTpoeHME M cocTaB KocTed. OpraHM4eckue M HEOPraHHYECKHE
BEILlECTBA KOCTHOM TKaHU. PocT kocTel B AinHy 1 Tonmuny. CoeqMHeHus KOCTEH,
UX BUJbL: HEMNOABWKHBIC, NOJYNOABWXHBIE W NOABMXKHBIE. CycTaBbl, HX
ctpoenue, kinaccuduxamuss. CrpoeHue ckenera yenoBeka. (OcCOOEHHOCTH
CTPOCHUSI CKEJIETa YEJIOBEKA B CBSI3U C NPIMOXOXKICHHEM H TPYAOBOU
NeATeNbHOCTHIO. [IepBas moMoILb NpH MepesioMax, BBIBUXaX U PACTSHKCHUSIX.

MplmeyHasi cucreMa 4YejoBeKa. MBIIIIbl, UX CTPOCHUE U (PYHKIIHU.
PednexTopuslii xapakrep JeATeNbHOCTH MbllI. KoopauHaiusi JBUKEHHM.
Bnugnaue putMa u Harpy3Kku Ha padoToCOCOOHOCTh MBI, Y ToMiieHue. O030p
MBIILIEYHON CUCTEMbI 4yesioBeKka. OCOOEHHOCTH OMOPHO-ABUTaTEIbHON CHUCTEMBbI
JeTeil M MNOAPOCTKOB. 3HaueHHE (U3KYIbTYpbl M CHOpPTa AJIA MPABUIBHOTO
(¢opmupoBaHusi  ckenera W Mbl.  llpegynpexaeHue  MCKPUBICHMS
NO3BOHOYHMKA W pa3BuTus Iulockoctonus. [IpaBuiibHas mocajka, OCaHKa H
pabouas mo3a.

BuyTpeHHsiss cpeaa opraHm3Ma: KpOBb, TKaHEBas XKUAKOCTb U JUMQa.
OTHOCUTENBHOE IIOCTOSIHCTBO BHYTPEHHEH Cpelapl oOpraHm3ma. TkaHeBas
KUJKOCTb, €€ 3HAYCHHUE.

Kposb, dysakiun kpoBu. CoctaB kpoBu. [1nazma. @opMeHHbBIE AIIEMEHTHI:
APUTPOLUTHI, JIEUKOIUTHL, TPOMOOUUTHI HX cTpoeHue u GQyHkuuu. Ponb
SPUTPOLUTOB B IepeHoce razoB. ManokpoBrue. CBepThIBAHME KpPOBH Kak
3allUTHAs peakuusl opraHu3ma. [pymmbl KpOBH, NEPEIMBAHME KPOBH U €TI0
3HaueHue. Yuenne M.1. MeuHnkoBa 0 3aIIUTHBIX CBOWCTBaX KpoBU. IMMyHHUTET
Y €r0 BUJIBI.

Cucrema opraHoB kpoBooOpameHus. OyHkiuu. Bonbliold W Mamblii
KPYrH KpoBooOpamieHus. ApTepuH, BEHbI, KalWUIApbl, OCOOCHHOCTH HX
ctpoenusi. Cepane, ero crpoenue. Kitananusliii annapar, ero 3HaueHue. CBoKCTBa
CepleyHoi MbIIIbI, aBToMatusi. Pabora cepama. Ilynbc, ero ompeneneHwue.
KpoBsiHoe naBieHuMe M CKOPOCTh ABWKEHHS KPOBHM B PAa3IMYHBIX Y4YaCTKaX
KpOBEHOCHOTO pycia. [loHsTHEe 0 HEpBHOW U TyMOPaJIbHOUW PETyasiuu paboThl
cepAla M KPOBEHOCHBIX coOCynoB. llepBag moMomip Ipu apTepHalIbHOM H
BEHO3HOM KpOBOTE€UEHHUH. TpeHHpOBKa cepala. BiusHue pu3KynbsTyphl U cioptra
Ha CEpAEYHO-COCYAUCTYIO CUCTEMY. [ UTHEHA CEPAEUHO-COCYAUCTON CUCTEMBI.

Jlumdaruueckas cucrema. Crpoenue u 3HaueHue. Omimure UMb OT
ma3Mel. J[BrokeHre muM@bl B TUMQPaTHUIECKUX COCYIaX.

Cucrema opranoB abixanus. OyHKIIMY OPTaHOB JIbIXaHUs. J{bIXaTeIbHbIC
nyTH, UX cTpoeHue Hu ¢yHkuuu. lonocoBoi ammapar. CTpoeHue JEerkux.



["a3000MeH B JIETKUX U TKAHSX, IEPEHOC ra30B KPOBbIO. MeXaHU3M JIbIXaTeabHbIX
nBKeHUM. JKU3HEHHas €MKOCTh JIETKUMX. HepBHasg m rymopanbHasi peryssnus
npixaHus. JloBpaueOHbIE METOJbl BOCCTAHOBJICHHUS [IbIXaHUS U CEPACUHOMN
JeSTeNbHOCTH. [urueHa papIxaHus, mOpoduUIaKTHKa 3a00JEBaHUN OpPraHOB
JbIXaHusl. 3HaYEHUE MPABHIILHOTO JAbixaHus. Bpen kypenus. bopn0a 3a uncThiit
BO3IyX B ObITy M Ha npou3Bonactse. [lepenaya nHpekMOHHBIX OoJie3HEN Yepes
BO3/YX, UX MPO(PHUIAKTHKA.

Cucrema opranos numeBapenusi. CTpoeHuEe OpraHoB MHUILEBAPEHUS:
opraHbl MOJOCTH pTa (3yObl, S3bIK, CIIOHHBIC >KEJE3bl), MHUIIEBO, >KEIYIOK,
KHIIEYHUK MU ero oraensl. [IumieBapurenvHble skene3bl. DYHKIMH OPraHoOB
numeBapeHus. VM3MeHeHne NUIM B Pa3IMYHBIX OTAENIaX IHILEBAPUTEIBHOTO
Tpakra. IIumeBapenne B monoctu pra. KeBanue. CocTraB CIIOHBI, JEHCTBUE
(dbepMEeHTOB CITIOHBI Ha yIyieBobL. [ ToTanue. Pabotst W.I1. I1aBnoBa no nzydeHuto
NEATEIIBHOCTU CIIFOHHBIX JKeje3. BblaeneHne Xenymo4yHoro coka, €ro COCTas.
Omnsitel W.I1. I1aBnoBa Ha cobakax ¢ M30JIMPOBAHHBIM KEITYA0UYKOM, C (PUCTYIION
xenynka. MauMmoe xopmienue. [InmeBapeHue B KeNyIKe, TOHKOM U TOJICTOM
kuieyHuke. @epmeHThl. BimsgHue cocraBa nuIM  Ha  ACATEIBHOCTH
MAILIEBAPUTENBHBIX kene3. [lomkenynounas xkenesza, Ie4eHb, CTPOEHUE, POJIb B
nUIIeBapeHny. BceacslBaHue NUTATENbHBIX BEIIECTB. HepBHasg u rymopaibHas
peryisanus NMAIIEeBapeHus. | MTHEHNYECKUE YCIIOBUSI HOPMAIbHOTO NMUILEBAPEHUS.
[TonsiTHE O MPOPUITAKTUKE MULIEBBIX UHPEKIIUN.

O0men BemecTB. [InmeBple NPOAYKTBI W NUTATEIbHBIE BEIIECTBA.
3nauenue nuiu. Coaepkanue OENKOB, )KUPOB U YITIEBOJAOB B OCHOBHBIX I'PYyMIIax
MULIEBbIX MponykToB. llumieBaputenbHble (EPMEHTHI, MX pOJb. YCBOEHHUE
O€JIKOB, KUPOB U YIIIEBOAOB B opranusMe (accumuiisanus). [Iponeccsl pacnana
(muccuMmIsIIMs). ACCUMWIALNAS U JTUCCUMWISILIMS KaK JIBE CTOPOHBI €IMHOIO
nporecca oomeHa BemecTB. CaMOOOHOBJIEHHE OpraHuW3Ma B Mpoliecce oOMeHa
BeniecTB. Ponb gepmenToB. Butamunsl. 3HaueHHMe BUTaMUHOB. 3a0oJieBaHUS,
CBSI3aHHBIE C HEJOCTATKOM BUTAMHHOB B muile. Posib neyeHn B 0OMEHe BEIIECTB.
[IpeBpamienue suepruu B opranusme. [lorpeOHOCTh opranu3ma B Oenkax, sKUpax
Y YIJIEBOJIAX, BOJE U coisiX. Hopmbl nuranus. KaiopuitHOCTh NUILEBOTO paliMoHa.
Oco0eHHOCTH MUTaHUSl B MEPUOJ POCTa. 3HAYEHUE MPABWILHOTO MUTAHMS IS
OpraHu3Ma.

CucreMa opraHos BbljleJIeHUs. 3HAYECHUE BbIJIETICHUS MPOyKTOB OOMEHa.
Opranbl MOUYEBBIAETUTENBHON cucTeMbl. CTpoeHue nodek. DyHKIMM OpraHoB
BbIJICJICHUS, MEXaHU3M 00pa3oBaHust MOUH. Perynsuus paboThl MoYeK.

Koxa. Ctpoenue koxu. [IponsBogubie koxku. OyHKIUHA KOXKHU. Poib Koxku
B perymsiuuu TerooOmeHna. Ilepas momomib npu OOMOPOXKEHHSIX, OXKOTrax,
TEIUIOBOM M COJIHEYHOM y/apax. 3HAYEHUE 3aKajJuBaHUs OpraHu3Ma.
EctecTtBeHHble (haKTOpHI 3aKajdvBaHUS U MpaBWIA MOJb30BaHUS UMU. [ 'uruena
KOJKH U OCKIBI.

HepBHas cucrema. OyHkiuu HepBHOU cucTeMBl. LleHTpanbHas HepBHas
cucrema. Ctpoenue U QyHKUMH COMHHOTO Mo3ra. CocraB pe@iaeKkTOPHBIX YT



OTtaensl rOJIOBHOTO MO3Ta: MPOAOJATOBATHIN, 3aIHUM, CPETHUM, IIPOMEKYTOUHBIMH,
NepeaHuil; uX cTpoeHue W QyHKUMU. BpICIMii oTAeNn roJoBHOTO Mo3ra - Kopa
Ooonpmnx monymapuid. Ilepudepuueckass HepBHas cuctema. BererartuBHas
(aBTOHOMHAs1) HepBHas cuctema. CTpoeHHe W (PYHKIMM CHMIIATHYECKOTO M
NapacUMIIaTHYECKOTO OTAEIOB BEreTaTUBHOW HEpPBHOW cucTeMbl. HepBHas
CUCTEMa KaK €IMHOE LIEJIOE.

Ananu3zaropel. Yuenue W.II. [laBnoBa o0 anammzaropax. 3HaueHHe
aHAJIM3aTOPOB I BOCIPUATHS OKPYKAIOIIEr0 MHUpa. 3pUTEIbHBIN aHAIA3ATOP.
Crpoenne oprana 3peHus. CBETOUYyBCTBUTENBHBIN armapar mia3a. [loctpoenue
u300paxkeHuss Ha cetyarke. Hapymienus 3penHus:  OJIM30pPYKOCTh U
JIaTbHO30PKOCTh, MX Koppekuusa. ['mruena 3penusa. CiyxoBOW aHaIM3aTop.
Crpoenne oprana ciyxa. MexaHuW3M BOCHpUATHS 3BYKOB. [HWrueHa ciyxa.
Crpoenue u QpyHkImM oprana paBHosecus. Ocszanue. O6onsiHuEe. Bkyc.

YcaoBabie U 0e3yciioBHbie peduiexcbl. Ponrs .M. CeuenoBa u M.IL
[TaBnoBa B CcO3MaHMU yYEHHUSI O BBICIIEH HEPBHOW JIESITEIBHOCTH. YCIOBHBIE U
6e3ycnoBHble peduiekchl. OOpa3oBaHWe U TOPMOMKEHHUE YCIOBHBIX PEGIICKCOB.
Pednekcbl — ocHOBa moBeAeHUS! >KMBOTHBIX. OCOOEHHOCTH BBICIIEH HEPBHOMN
NEATEeIbHOCTH  4YesloBeKa.  HemocpencTBeHHbIE U peYEBBIE  YCIOBHBIE
pasnpaxurenu. @OyHkuuu peun. llepBas u BTOpas CUTHAIBHBIE CHUCTEMBI.
Co3HaHMe W MBIIUIEHUE YeJOBEKa KaK ()YHKIUHU BBICIIMX OTIEJIOB TOJOBHOTO
mo3ra. ['uruena ¢puznueckoro ¥ yMCcTBEHHOTO Tpyaa. Pexxum nus. Pexxum Tpyna u
orabixa. CoH, ero 3HadueHue. ['uruena cHa. BinsiHue HUKOTMHA M aJIKOTOJIS Ha
HEPBHYIO CUCTEMY.

7Kesie3bl BHyTpPeHHEH CeKpelUu. 3HaYEHUE JKeJIe3 BHYTPEHHEN CEKPELINH.
T'opMoOHBI, UX CBOKCTBA U 3HaUEHUE 17151 opranu3ma. CTpoeHue xxele3 BHYTPEHHEN
cekpenuu. 3a00JeBaHus, CBI3aHHbIE C HApYIIEHUEM (DyHKUINMN jKeie3 BHYTPEHHEH
cekpetuu. lloHsTHE O HEHPOryMOpaNbHOU PETYIAUA (HUIUOTOTUUECKUX
(GyHKUMI opraHu3mMa 4yesnoBeka. Poib rymopaibHOUM peryisiiuy B OpraHu3Me.

Pa3zBurue 4esoBedyeckoro opranusma. [lososeie »xenessl. [lomoBbie
KJIETKH, UX CTPOEHUE U pa3Buthe. Omionorsopenue. Ponbs xpomocom B nepenaye
HACJICICTBEHHBIX CBOMCTB. JTambl SMOPHOHAIILHOTO PAa3BUTUSA 3apObIIIa
yenoBeka. CXOACTBO pPaHHMUX CTaAMM pPa3BUTUSA 3apojbllla 4YeJIoBEKa U
MMO3BOHOYHBIX KMBOTHBIX. [IuTanue 3apoasima. [locTamOproHanbHOE pa3BUTHE
yenoBeka. OCOOCHHOCTH Pa3BUTHSI IETCKOTO U IOHOILIECKOTO OPraHU3MOB.
3HaueHue (U3UYECKOW KYIBTypbl W CIOPTa JJIsi HOPMAJIbHOTO Pa3BUTHUS H
YKPEIUIEHUs OpraHu3Ma.

Oprannsm — enuHoe nenoe. KoopanHanus AesSTEIBHOCTH BCEX CUCTEM
OpraHoB (TyMOpajbHbI€ U HEPBHBIE MEXAHU3MbI PETYIIALIMHA U CAMOPETYIISALINHN ).

IBOJIIOIUA )KUBOI NPUPOABI

3apoxaeHne U pa3BUTHE IBOJIONUOHHBIX NMPEICTABICHUA B 0MO0JI0THHI

OBomormonHass Teopust Y. JlapBuHa. IIpeanochuikM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedarenbHocTh Y. /JlapBuHa.



JIBwkymue cuibl 9SBomonuu  BuAoB 1no Y. JlapBuHy (BblcOoKas
MHTEHCUBHOCTh PAa3MHOKEHUS OpPraHU3MOB, HACIEACTBEHHAs H3MEHYMBOCTD,
O0opb0a 3a CyIIeCTBOBAaHHUE, €CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmiienue cunrernyeckoit Teopuu 3Bomtouun (CT3I). CoBpemeHHas
ABOJIIOIIMOHHAST OMOJIOTHs. 3HAUCHUE BOIIOIMOHHON TEOPUU B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

Mukpo3BoJironns U e€é pe3yJbTarbl

[lonynsiuust Kak dJleMEHTapHas €IMHMIIA 3BOJIOUMH. VI3MeHeHue
reHooH/Ia TMOMYJISAIMHA KakK 3JIEMEHTApHOE SBOJIOIMOHHOE SIBICHHE. 3aKOH
reHeTuyeckoro paBHoBecus /x. Xapau, B. BaitnOepra.

OnemeHTapHble (PaKTOpbl (IBHXKYIIME CHIIbI) 3BOJIOUUHA. MyTallMOHHBIN
npouecc. KomOuHarhBHass W3MEHUMBOCTh. [Ipeiip TeHOB — ciydaiiHble
HEHAIlpaBJICHHbIE HW3MEHEHWS YacToT aiieneil B nomymsiusax. OpdexT
ocHoBatesd. Murparuu. M3omsuust nonymsiuuii: reorpaduueckas
(mpocTpaHCcTBEHHAs ), Oroaoruyeckast (penpoayKTHUBHAS).

EcrecTtBeHHblli 0TOOp — HampaBisromuil (axtop 3Bomtouuu. Dopmsl
€CTECTBEHHOTO OTOOpa: JBIKYIIMM, CTaOWIM3UPYIOUIUN, pa3pbIBAIOIIHIA
(mu3pynTuBHbii). IlonoBoit oTOop. IlpuCnOCOONEHHOCTh OpPraHU3MOB Kak
pe3yibTaT MUKPOABOIIOLMU. BO3HHKHOBEHHE NPUCIIOCOONEHUN Y OPraHU3MOB.
Apomopdo3bl u uanoagantauuu. [IpuMepsl NpHCHOCOOIEHU Yy OpraHU3MOB:
Mopdonornyeckue, (GU3MOJIOTHYECKUE, OUOXUMUYECKUE, TOBEACHYECKUE.
OTHOCHUTETBHOCTD MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepum u cTpykrypa. BumooOpa3oBaHue Kkak pe3ynbTaT
MUKposBomonuu. M3onsuusa — kimodeBoil (aktop BupooOpazoBanud. Ilytu u

CIOCOOBI BUJI000pa30BaHUSA: aJuIoNaTpU4eCcKoe (reorpaduueckoe),
CUMITATPUYECKOE  (PKOJIOTHYECKOE),  «MTHOBEHHOE»  (ITOJIUILIOMIM3aIINS,
rUOpUIU3aLIKS).

MUKpO3BOJIIOIUS U KOBOJIIOIHUS TMapa3UTOB M UX XO3si€B. MeXaHU3MbI
dbopMupoOBaHUsl YCTOMYMBOCTH K AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEl.

Maxkpo3BoJironus 1 e€ pe3yabrarbl

Metoapl H3ydeHUS MAKpPOABOMIONUU. llameoHTONOrMYecKkue MeTOAb
uzydeHust HBomonuu. Ilepexomusie GopMbl U (PUIOTCHETUYECKUE PSJIbI
OpraHu3MOB.

buoreorpaduyeckre metoasl u3ydeHus: sBomonuu. CpaBHeHHE (GIIOPH U
dbayHpl MaTepukoB U OCTpPOBOB. buoreorpaduueckue obOmactu 3emii.
BuabpHIeMUKH U PETTUKTHL.

OMOpHOJIOTUYECKUE U CPaBHUTEIBHO-MOP(OJIOTHYECKUE  METOIbI
M3Yy4YEHUsI SBOIIOLMHU. [OMOJIOrHYHbIE U aHAJIOTUYHBIE OpraHbl. PynuMeHTapHbIe
OpTraHbl U aTaBU3MBI.

['maBHbIE HampaBJICHWSI HSBOJIOLMU. bHONIOTMYECKHH MOporpecc u
ouonornueckuii perpecc. Iyt pocTikeHuss OMOJOTHUECKOTO IIporpecca.
CooTHOIIEHUE MY TEW IBOIIOLUH.



O6mue 3akOHOMEpHOCTH  (TpaBwiia) 3BooIuU. HeobOpatuMocThb
ABONIOLMH. AanTUBHAs paauanus. HepaBHOMEpHOCTh TEMIIOB HBOJIIOIIUH.

Pe3ynbrarsl 3BOJIIOLINU: OopraHu4eckas 1EJeCO00Pa3HOCTb,
IPUCTIOCOOJICHHOCTh OPTaHU3MOB, MHOTO0Opa3ue BUIOB.

IIpoucxo:xkaeHue U pa3BuTHE KU3HHU HA 3emJie

JloHay4yHbIE MPEICTABICHUS O 3apOXKICHUMU KU3HU (KpPEallMOHU3M).
['unore3a MOCTOSIHHOTO CaMO3apOXKACHUS KU3HU U €€ OMPOBEPIKEHUE OIBITAMHU
®. Peau, JI. Cnannannanu, JI. Tlactepa.

HayuHble rumore3bl MpOUCXOXKIEHUS KU3HU Ha 3emuie. AOHOreHe3 u
MaHCTIEPMHUSL.

OcHOBHBIE ~ 3Tambl  HEOPraHUYECKOW  HBomrouuH.  [lnaHerapHas
(reonornyeckast) SBOTIONUSA. XHMHUYECKass SBOTIONUSA. AOHMOTCHHBIM CHHTE3
OpraHnyeckux BemecTB u3 Heopranuwdeckux. Ombir C. Mumnepa u I. IOpu.
OO6pazoBanue mnonumMepoB u3 MoHOMepoB. KoainepBarnas rumnoresa A. U.
Onapuna, rumote3a mnepBuyHoro OyiaboHa JIx. XongedHa. PopMupoBaHHE
MeMOpaH ¥ BO3HUKHOBEHUE MPOTOKIETKH.

HavanpHble 3Tambl opraHuydeckoi 3Boitonuu. I[losiBieHHE W 3BONIOLUS
MEPBBIX KJIETOK. DBOIIOLUS METa00IM3MA.

[IpoucxoxaeHue AYKapHUOT (cumOuorenes). DBOIOIMOHHOE
MIPOUCXOXKICHHE BUPYCOB. [IporcxoxkaeHne MHOTOKIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATaMbl FBOIIOLMH BBICIIUX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pacreHuil. Bpixoxn pacrenuid Ha cymy. [losBieHHe CHOPOBBIX PAaCTEHUU U
3aBoeBaHre UMM cymu. CeMmeHHble pacTeHus. [IponcxoxkaeHuEe IBETKOBBIX
pacTeHUM.

OcCHOBHBIE ATallbl BOJIOIUU XKUBOTHOTO MHpa. OCHOBHBIE apoMOp(PO3bI
KUBOTHBIX. IlepBble XOpIOBBIE JKUBOTHBIE. OBOJIONUS IO3BOHOYHBIX.
[Tpoucxoxnenne ampubuit u pentunnii. [IpoucxoxaeHne MICKOMUTAIONIUX H
ITHII.

PasButne xn3HuM Ha 3emiie IO dpaM M MEPUOAAM: apXeH, MPOTEPO30M,
nmajgeo30i, Me3030H, KaiiHo30M. OOmas XapakTepUCTHKa KJIUMara W
reoJIOTUYECKUX MpoueccoB. [losiBIeHne W paclBET XapaKTEPHbIX OPraHU3MOB.
Bnusinue paesTenbHOCTH 4YelOBEKa Ha MHOrooOpasue BUJIOB, NPUPOIHBIC
COO0IIIeCTBa, X OXpaHa.

IIpoucxo:xkaeHne 4yeI0BEKAa — AHTPONOTreHe3

Paznensl v 3a1a4u aHTPOTIOJIOTMU. METO/IbI aHTPOTIOJIOTHUH.

CraHoByieHUE MPEJACTABICHUN O TPOUCXOXKICHUH YesioBeKa. Penuruo3neie
B033peHus. COBpEMEHHbIC HAyUHbIE TEOPUH.

CxoncTBO 4esioBeKa C KMBOTHBIMU. CHCTEMaTHYECKOE TMOJIOKEHHE
YeJ0BeKa. CBugerenbcTBa CXOJZICTBa YyeJI0BeKa c KUBOTHBIMU:
CpaBHUTEIILHOMOP(DOIOTHYECKHE,  IMOPUOTIOTUYECKHUE, buzunonoro-
OnoxumMuveckue, TmoBeAeHUYeCKne. Ommuus 4YeloBeKa OT  KUBOTHBIX.
[IpsamoxoxkaeHNEe U KOMIUIEKC CBSI3aHHBIX C HUM MTPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPOM CUTHAIIBHOW CUCTEMBI.



JBwxkynme  cuiabl  (akTopbl)  aHTpOINOreHe3a:  OMOJIOTHYECKHE,
couuanbHbie. CoOOTHOIIEHHWE OHMONOTMYECKUX U COLHUAIBHBIX (PAKTOPOB B
AHTPOTIOTEHE3E.

[IpeqmectBeHHUKN 4enoBeka (OCHOBHBIE CTaAUM  AHTPOIIOTEHE3A.
JHpeBHeiimue aoau (MUTEKaHTPOI, CAHAHTPOII, TeH1eTbOePICKUNA YEIOBEK).
HpeBHue monu (HeaHaepTaiblpl). VckomaeMmble JIOAM COBPEMEHHOTO THIIA
(KpoMaHBOHIIbI). DBOIIOLMS COBPEMEHHOIO 4eioBeka. EcTecTBeHHBIM OTOOp B
NOMYJSIMAX ~ 4YeloBeKa.  MyTallMOHHBIM  Tpoliecc W MOIUMOP(HU3M.
[TonynsimoHHble BOMHBI, Apeiid reHoB, Murpanus U «3pQGeKT oCHOBaTENs» B
MOMYJISIUSAX COBPEMEHHOT'O YEJIOBEKA.

Yenoseueckue packl. llonstne o pace. bonbmme pacel: eBponeoHnaHAs
(eBpasuiickasi), aBcTpajio-HeTrpoujHas (PKBaTOpUalibHAsI), MOHTOJOHUIHAS
(a3marcko-amepukaHckasi).  EnuHcTBO — yenoBeueckux ~— pac.  Hayunas
HECOCTOSITENIBHOCTh pacu3Ma U COLMAJIbHOro AapBrHU3MA. [IpucnocoOneHHOCTh
YeJIOBEKA K PA3HBIM YCIOBHUAM OKPYXKAIOIIEH CPEIbI.

JIKOCHCTEMbI U NPUCYIIHE UM 32aKOHOMEPHOCTH

IKOJIOTUA KAK HAyKa

Okomorusi — HAayka O  B3aMMOOTHOUIEHUSIX  OPraHU3MOB U
HAJOPraHU3MEHHBIX CHUCTEM C OKPYXKAIOLIEH cpenoi. 3apoKICHUE U Pa3BUTHUE
skosioruu B Tpyaax A. I'ymbonbara, K. ®@. Pynse, H. A. CeBepuiosa, 3. 'ekkens,
A. Tencnu, B. H. CykauéBa. Pa3nensl u 3amaun 3koinoruu. CBs3b HKOJIOTUU C
IPYTUMHU HAyKaMH.

Okonornyeckue  QakToppl M 3aKOHOMEPHOCTM  HUX  JEHCTBUS.
Knaccudukanus skosorudeckux (HakTopoB: aOHOTHYECKHE, OUOTHYECKHE,
anTponoreHHsle. OOIIMEe 3aKOHOMEPHOCTU AEUCTBUS SKOJIOTHUECKUX (HaKTOPOB.
[IpaBuno wmunumyma (FO. JInbOux). TomepaHTHOCTh. OBPHUOUOHTHBIE U
CT€HOOMOHTHBIE OPTaHU3MBI.

Abuornueckue (axtopel. CBeT Kak 3Kojornyeckuil ¢akrop. JleictBue
Pa3HBIX YYACTKOB COJHEYHOIO CIEKTPA HA OPraHU3Mbl. DKOJOTHYECKUE TPYIIIIbI
pacTEeHUN M JKMBOTHBIX II0 OTHOIIEHHIO K CBeTy. CHUrHaibHas pojib CBETA.
DOoTONEPUOAU3M.

Temneparypa kak skonorudeckuil Qakrtop. JleiicTBue Temmeparypbl Ha
opranu3mbl. [IOMKUIOTEpMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHNU3MBI.

Brnaxxnocts kak sxonorumdeckuii ¢akrop. [Ipucrnocobnenus pacTeHuil K
nojep>kaHui0 BogHOro Oananca. Kinaccudukanus pacTeHH MO OTHOILIEHUIO K
Bojie. [Ipucnocobnenus >KMBOTHBIX K H3MEHEHHUIO BOAHOTO peXuMa.

Cpenpl oOuTaHMsI OPraHU3MOB: BOJHASI, HA3EMHO-BO3/YIIIHAs, TTOYBEHHAs,
DIyOMHHAsE — TOANOYBEHHAs, BHYyTpUoOpraHusMeHHas. DuU3HKO-XUMHUYECKHE
0COOEHHOCTU cpejl oOuTaHusi opraHu3MoB. llpucnocoOneHus opraHu3MOB K
KU3HU B Pa3HbIX cpeaax.



buonornyeckue putmbl. BHemmHue u BHyTpeHHUE pUTMbl. CyTOUYHBIE U
ronuyHbie pUTMBI. [Iprcrmoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM
YCJIOBUU KU3HU.

buornueckue  daxktopbl. Buapl  OMOTHYECKHWX  B3aMMOJCHCTBHIA:
KOHKYPEHIIMS, XUIIHUYECTBO, CUMONO03 U ero hopmsl. [lapazutusm, koonepaius,
MYTYyaJIu3M, KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO).
Herpoduueckue B3ammopeiicTBus (Tornuueckue, dopudeckue, dhadpuyeckue).
3HaueHre OMOTHUYECKHX B3aWMOJCHCTBUU [JIsl CyIIECTBOBAHUS OPraHU3MOB B
cpene ooutanus. [I[puHINUIT KOHKYPEHTHOTO UCKITIOUEHUSI.

JKOJIOTMS BUAOB M MOMYJISILUH

OKOJIOTUYECKHUE  XapaKTepUCTUKH  nonyiasuuu.  [lomymanust — Kak
Oouonoruyeckas cucreMa. Posb HEOMHOPOAHOCTH Cpefibl, PU3UUECKUX OaphEPOB U
ocoOeHHOCTEH OWOIOrMM BHJIOB B  (POPMUPOBAHUM MPOCTPAHCTBEHHOU
CTPYKTYypbl mnonyasuuid. OCHOBHbIE TOKa3aTeNW MOMYJSIUU: YUCIECHHOCTD,
IUIOTHOCTB, BO3pPacTHas W IIOJIOBAsl CTPYKTypa, POXKIAEMOCTb, IMPHUPOCT, TEMII
pOCTa, CMEPTHOCTb, MUTPALIUS.

Dkonoruyeckasi CTpyKTypa mnomnyiasuud. KpuBble pocTa UYHUCIEHHOCTH
nonynsiuuu. KpuBble BBDKUBaHUA. OKOJIOTMYECKUE CTPATErMU BUAOB (r- U
Kcrparerun).

Bun kak cucrema nomymsiqui. Apeansl BHJIOB. 3aKOHOMEPHOCTH
MOBEACHUSI W MHIpalui >KMBOTHBIX. PallMoOHanbHOE HCIOIB30BAaHUE BHJIOB,
COXpaHEHHE UX pazHooOpa3us.

IKOJIOT U CO00IEeCTB. JKOJOIHYECKHE CUCTEMBbI.

CooOmectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBsizu Mexuay
OpraHu3MaMHu B OHMOIIEHO3E.

OkocucreMa kak oTkpsiTas cucrema (A. [[x. Tencnu). OyHKIMOHATBHbBIE
OJIOKM OpraHU3MOB B 3KOCHUCTEME: MPOAYLEHTbI, KOHCYMEHTBI, PEIyLEHTHI.
Tpopuueckue ypoBHu. Tpoduueckue 1enu U ceTu. AOMOTHYECKHE OJIOKH
skocucTeM. [1ouBbI 1 MBI B 3KOCUCTEMAaX. KpyroBopoT BEIIECTB U IOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE  TIOKa3areaud dKOCUCTEeMbl. buomMacca M IpPOLYKUMS.
DKOJIOTMYECKHE MUpaMUIbl YUCEN, OMOMacChl U SHEPTUU.

HanpaBneHHble 3aKOHOMEPHBIE CMEHBI COOOILIECTB — CYKIIECCHH.
[lepBuyHbIE W BTOPUYHBIE CYKIECCMM M WX MPUYUHBL. AHTPONOTEHHBIE
BO3/ICHCTBUSA Ha cykueccud. KimmMakcHoe coobmiectBo. buopasnooOpasue u
MOJIHOTAa KPYTrOBOPOTA BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIECTB.

[Tpupoansie SKOCHUCTEMBI. AHTpONOreHHbIE SKOCHCTEMBI.
Arposkocucrema. ArponeHo3. Paznuums Mexay  aHTPONOTEHHBIMM U
MPUPOAHBIMUA 3KOCHUCTEMaMHU. DBHOIOTMYECKOE W  XO3SIMCTBEHHOE 3HAYEHUE
arposkocucteM. [loBblllieHWEe TPOAYKTUBHOCTH  arpoleoHo3oB. OxpaHa
OHMOreoIEHO30B.

Bbuocdepa — riiodanbHas IkocucTEMa



buocdepa — obmeruianerapras o0omouka 3eMiH, TIE CYIIECTBYET WU
CyIlleCTBOBaJIA )XU3Hb. PazButHe mpeacraBnenuii o onocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnazackoro o 6uocdepe. O6mactu 6nochepst u e€ cocran. JKupoe
BeIleCTBO Onochepsl U ero HyHKIIUH.

3aKkOHOMEpHOCTH cyliecTBoBaHMs Ouocgepsl. OcoOeHHOCTH OHOChepsI
KaKk TI00AIbHOW AKocHucTeMbl. KpyroBOpOTHI BEHIECTB M OHOTCOXUMHUYECKHE
IUKIIBI (yIiepoza, a30Ta).

[TorsitTne o O6mome. OCHOBHBIE OMOMBI CYIIHM: TYHJApAa, XBOWHBIC Jieca,
CMCIIAHHBIE W IIUPOKOJMCTBEHHBIC Jieca, CTENH, CaBaHHBI, ITYCTHIHH,
TPONMYECKUE Jieca, BBICOKOTOPhS. KimmMat, pacTUTENbHBIA W >KUBOTHBIA MHpP
OMOMOB CYIIIH.

buorennas mwurpamms aromoB. Ponp denoBeka B Ouocdepe. Oxpana
MPUPOJIBI M TUTAHOBOE BOCIIPOU3BEICHHE €€ OOraTcTBa.

PA3JIEJI 11
TPEBOBAHMUS K YPOBHIO ITIOAI'OTOBKU ABUTYPUEHTOB N
OUEHUBAEMBIE KOMIIETEHIIUU

Ha sx3amMene nocTymnaromuii 10IKEH MOKa3aTh:

® NOHUMAHUE CMbICIA BAXKHEUIITUX MOHATHI: OMOJIOTHS KaK HayKa, ’KUBbIC
CHUCTEMBI U UX U3YUYCHHE; METO/bl HAYYHOIO IMO3HAHMS, CBOMCTBA JKUBBIX CUCTEM:
€IUHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEIOCTHOCTh, CI0KHOCTh H
YIOPSAIOUEHHOCTh CTPYKTYPBI, OTKPHITOCTh, CAMOOPTaHU3aIHs],
CaMOBOCIPOU3BEJICHUE, PA3APAKUMOCTb, HW3MEHUYMBOCTb, POCT U Pa3BUTHUE;
YPOBHU OPraHU3AIMH >KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIETOUYHBINA, TKAHECBBIN,
OPTaHU3MEHHBIN, MOMYJISIIUOHHO-BUIOBOM, PKOCHUCTEMHBIN
(6uoreonenoTudeckuit), omochepusiii. [Iporeccrl, MPOUCXOAAIINE B KHBBIX
cuctemax. OCHOBHbIC TIPU3HAKU XUBOro. JKu3Hb Kak (opma CylIeCTBOBAHUS
MaTepUH, OCHOBHBIC TIOJIOKCHHS OHOJIOTHYCCKUX TeopHil  (KJIeToduHas,
XPOMOCOMHAsI; CUHTETHYECKasi TEOpHUs 3BOJIIOIMU, aHTPOIIOTEHE3a); OCHOBHBIC
MOJIOKEHUS y4eHUH (0 myTsSX W HampasieHusax sBomtonuu; H.M. BaBunosa o
IIEHTPax MHOTO00Pa3us W MPOUCXOKIACHUS KYJIBTYPHBIX PACTCHHUIH;

B.1. Bepnaackoro o 6uocdepe); cymnocts 3akoHOB (I. Menuens; clemnieHHoro
HacienoBanuss 1. MopraHa; TroMOJIOTUYECKMX PSAIOB B HACJIEACTBEHHOU
M3MEHYMBOCTHU; 3aPOJIBIIIIEBOTO CXOJICTBA; OMOTEHETUUECKOTO);

CYIIHOCTb 3aKOHOMEPHOCTEHN (M3MEHUYUBOCTH; CIETIJIEHHOTO
HacJICIOBaHUsI; HACJIEAOBaHUSI, CLIETIJIEHHOTO C MOJIOM; B3aUMOJICUCTBUS I€HOB U
UX IMTOJIOTHYECKUX OCHOB); TpaBwi (HoMuHUpoBaHus [. MeHnnens;
DKOJIOTMYECKON  MHUpaMUbl);  CYIIHOCTh  TUNOTE3  (YUCTOTHI  TaMeT,
MIPOMCXOXKICHUS KU3HU,

MIPOUCXOXKICHHS YEJIOBEKA);

® yMeHue onucams cmpoeHue U QYHKYUOHUPOBAHUE OUOIOSUUECKUX

00beKmos:



KJIETOK IMPOKapUOT M 3YKApHOT: XMMHMUYECKHH COCTaB KIETKH; Makpo-,

MUKPO- U YIBTPAMUKPOAJIEMEHTHI; BOJa U €€ POJIb KaK pacTBOPUTEIIS, pEarcHTa,
ydacTU€ B CTPYKTYpUPOBAaHUHU KIIETKH, TEIUIOPETYISIIMKA; MHMHEpaIbHbIE
BEIIECTBA KJIETKH, UX OMOJIOTUYECKasl POJib; POJIb KATHOHOB M AHMOHOB B KJIETKE;
OMOJIOrMYeCKHE MOIUMEPBI; OETTKN; AMUHOKHCIIOTHBINA COCTaB OEIKOB; CTPYKTYPbI
OeIKOBOM MOJIEKYJIbL; IEPBUYHAS CTPYKTypa Oelika, EeNTUAHAs CBSA3b; BTOPUUHAS,
TpeTUYHasi, 4YETBEPTHYHAs CTPYKTYpbl; JCHATypalMs; CBOWCTBA OEJIKOB;
Kkinaccudukanus OenkoB;, Ouonorudeckue GyHKIMM OEJKOB,  YIJICBOIBI;
MOHOCAXapuIbl, AUCaXapuabl, OJIUTOCaxXapubl U MOJUCAXAPUbl, OOIIMKA TUIaH
CTpOEHUS U PUZNKO-XUMHUUECKUE CBOIMCTBA YIIIEBOJIOB; OMOJIOTHYECKUE (PyHKIUU
YIJIEBOJIOB; JUMIHbI; THAPO(PUIBHO-TUAPOPOOHBIE CBOWCTBA; KilaccU(UKALUS
JUMHUI0B; TPUIIULEPUBL, (Hochomumuasl, BOCKH, CTEPOUAbI; OMOIOTHUYECKHE
(yHKUMH JIUIUAO0B; OOLIME CBOMCTBA OMOJIOTMYECKUX MEMOpaH — TEKy4yecTb,
COCOOHOCTH K CaMO3aMbIKaHUIO, TOTYIPOHUIIAEMOCTh; HYKJIEUHOBBIE KUCIIOTHI:
JIHK u PHK; crpoeHHe HYKJIEHMHOBBIX KHUCJIOT; HYKICOTUIbI; TMPUHIIUI
KOMILIEMEeHTapHOCTH; nipaBuiio Yapradda; ctpykrypa JHK — nBoiinas cnimpars;
MecTtoHaxoxieHne u ouonorndeckue pynkuuu JJHK; Buael PHK; ¢pynxknun PHK
B KJIETKE; CTpoeHue MoJIeKysbl AT®; makposprudeckue cBs3u B Mosekyine ATD;
ounonornyeckre PyHkun AT®; BoccTaHOBIEHHBIE IEPEHOCUUKH, UX (PYHKIIUH B
kinetke; cekBeHupoBanue JIHK; Tunel Kierok: dykapuoThyeckas MU
MPOKapUOTUYECKAs; CTPYKTYPHO-
(yHKIMOHANbHBIE 00pa30BaHMs KJIETKH; CTPOCHUE MPOKAPUOTUYECKON KIIETKH:
KJIETOYHAsl CTEHKa OakTepHil; OCOOEHHOCTH CTPOCHMSI TeTepOTpOPHON U
aBTOTPO(HON TNPOKAPUOTHYECKUX KJIETOK; MECTO M pOjb IMPOKApUOT B
OMOIICHO3aX;

CTpo€HHE U  (PYHKUMOHHPOBAHME  DYKAPUOTUUYECKOM  KIIETKH;
mazMatuieckas MemOpaHa (IUla3MalieMMa); CTPYKTypa IUIa3MaTHuecKon
MeMOpaHbl; TPAHCHIOPT BEIIECTB Yepe3 MIa3MaTuyecKyr0 MeMOpaHy: MMacCUBHBIHI
(muddysus, odbneru€HHas audQys3usi), akTUBHBbIA (IIEPBUYHBIM U BTOPUYHBIM
AKTUBHBIN TPAHCIIOPT); MOJIyIPOHULIAEMOCTh MeMOpaHsbl; pabora
HaTpUHKAJIMEBOIO HACOCa; HHAOLUTO3: MHHOLUUTO3, (aroumros3; 3K30LUTO3;
KJIETOYHAs CTEHKA; CTPYKTypa U (DyHKLIMHU KIETOUHON CTEHKHU PacTEeHUM, IpuOoOB;
LOUTOIUIA3Ma; ILIMTO30J1b; LUTOCKEJET;, JBM)KCHHE LMTOIUIa3Mbl; OpPraHOMIbI
KJIETKH; OJHOMEMOpAaHHbIE OPraHOWIbl KIETKHU: SHJIOMIa3MaThuyecKas CeThb
(BIIC), anmapar ['onbKK, JTU30COMBI, UX CTPOEHUE U (DYHKIUHU; B3aUMOCBS3b
OJTHOMEMOPaHHBIX OPTaHOUAOB KJIETKHU; TPAHCIOPT BEILIECTB B KIETKE; BaKyOJIHU
PACTUTENBHBIX KJIETOK; KJIETOYHBIM COK; Typrop; MoJlyaBTOHOMHBIE OPTaHOUIbI
KJIETKA: MUTOXOHJPHUM, IUIACTUABI; CTPOCHHE W (PYHKUIUU MHUTOXOHIPUA U
IUTACTHJT JYKApUOT; XJIOPOIUIACTHI, XPOMOIUIACTHI, JIEWKOIUIACTHI BBICHIIUX
pacTeHuii; HeMmMeMOpaHHbIE OpPraHOWIbl KJIETKH; CTPOE€HHE U  (PYHKUUU
HEeMeMOpaHHBIX OPTAHOUIOB KJIETKH; pUOOCOMBI; MUKPO(DHIIAMEHTHI; MBIIIICYHBIE
KJIETKH; MUKPOTPYOOUKH; KJIETOUHBIN LEHTpP; CTPOCHHUE KTYTUKOB U PECHUYEK;
MUKpPOTPYOOUKH LUTOIIA3MBI; SAPO; 000JI0YKa s]Ipa, XPOMATHH, KapuoIia3Ma,



ANIPBIIIKK, WX CTpoeHHe U (GYHKUUU; SAJIEpHBbIA  OEJIKOBBIA  MaTPHKC;
MIPOCTPAHCTBEHHOE PACITIOJIOKEHUE XPOMOCOM B HHTEP(AZHOM SJIpE;
KJIICTOUYHBbIC  BKJIIOUCHHUS; CpPABHUTENbHAS  XapaKTEPUCTHKA  KIIETOK
DYKApHOT (PaCTUTEIHHOM, )KUBOTHOU, TPUOHOH ); 0COOCHHOCTH CTPOECHHUSA
u KU3ZHEACATECILHOCTH OTHOKJICTOYHBIX OPTAaHU3MOB. OAKTEpUH,
OJTHOKJIETOUYHbIE TPUOBI, OTHOKIJIETOYHBIE BOAOPOCIH, IPYTHUE MPOTUCTHI.
KOJIOHUAJIbHBIE OPTaHU3Mbl; MHOTOKJIETOUHBIE PACTEHUS; B3AMMOCBSI3b YacTel
MHOTOKJIETOYHOTO
OpraHu3Ma; TKaHHU, OPraHbl U CUCTEMBI OPTAHOB MHOTOKJIETOYHOTO OPTaHU3Ma;
OpraHW3M KakK €MHOE 1I€JI0€; TKAHU PACTEHHI; TUIIbI pACTUTEIbHBIX
TKaHEeW: o0pa3oBareyibHas, MOKPOBHAsS, MPOBOASAIIAS, OCHOBHAs, MEXaHUYECKas;
O0COOEHHOCTH CTpOCHUS, (DyHKIIUIA U PACTIONIOKEHUS TKaHEH B OpraHax
pacTeHUl; BEreTaTUBHBIC U T€HEPATUBHbBIC OPTaHbl pACTeHUI; (YHKIIUU OPTaHOB
U CHCTEM OpPraHoOB; KapKac PAacTCHUH; IBM)KEHUE MHOTOKJIETOYHBIX PACTECHMI:
TPONU3MbI U HACTUU; MOIVIOIICHUE BOJbI, YITIEKHCIOIO ra3a U MHUHEPAJIbHBIX
BEIIIECTB PACTCHUSIMU; JbIXaHUE pacTeHuil; uddy3us razoB uepe3 NOBEPXHOCTh
KJIETKU; TPAHCIIOPTHBIE CUCTEMBbI PACTEHUI. BBIJCICHUE Y PACTECHUM; 3allUTA Y
MHOTOKJIETOYHBIX PACTE€HUW; KYTHUKYJla. CpPEICTBA IMAaCCUBHOM M XHWMHYECKOM
3alUTBL.  (PUTOHIUABI, PAAPAKUMOCTh U  PEryJIAlHUs y  OpPraHu3MoOB.
Pa3IpaXKUMOCTh U PETYJISALINS
y MHOTOKJIETOYHBIX pACTEHUH; pOCTOBBIE BEHIECTBA M HUX 3HAUYCHUE
MHOTOKJIETOYHBIE ’KUBOTHBIE; B3aMOCBSI3b YACTE MHOTOKJIETOYHOTO OpraHu3Ma.
TKaHU, OPraHbl ¥ CUCTEMbI OPTaHOB MHOTOKJIETOYHOTO OpraHu3Ma. OpPraHu3M Kak
€AMHOE IIeJI0E. TOMEOCTa3; TKAHU KUBOTHBIX M YEJIOBEKA. THUIIbI KUBOTHBIX
TKaHEH: AMuUTeIuaabHasl, COCMHUTENIbHAs, MBIIICUHAasl, HEpBHAsl. OCOOCHHOCTH
CTpOoeHHUsI, PYHKIUI U PaCIIONOKEHUSI TKAaHEH B OpraHax >KMBOTHBIX M YEJIOBEKa;
OpraHbl U CUCTEMbl OPTaHOB >KMBOTHBIX; (DYHKIIUU OPTaHOB M CHCTEM OPTraHOB.
oropa Tejda OPraHU3MOB. CKEJEThl OJHOKJETOYHBIX W MHOTOKJIETOUHBIX
KUBOTHBIX; HAPYKHbI U BHYTPEHHHU CKEJIET; CTPOECHUE W THUIIbl COCAUHEHUS
KOCTEM; IBMKEHUE MHOTOKJIETOYHBIX KUBOTHBIX; MUTAHUE KUBOTHBIX; TUTAHUE
MO3BOHOYHBIX KUBOTHBIX; JbIXaHUE YKUBOTHBIX; KOKHOE JIBIXaHHE; kabepHOe U
NEroYyHOE JIbIXaHWE; JbIXaHUE TIO3BOHOYHBIX IKMBOTHBIX; DBOJIOIMOHHOE
YCJIO)KHEHHUE CTPOEHUS JIETKUX MTO3BOHOYHBIX JKMBOTHBIX; JIbIXaTeJIbHAsI CUCTEMA
YeJI0BEKa; MEXaHWU3M BEHTUJISALNY JIETKUX Y MTHL] U MIIEKOTTUTAIOIINX. TPAHCIIOPT
BEILIECTB Y OPraHW3MOB. TPAHCTIOPT BEIIECTB Y )KUBOTHBIX. KPOBEHOCHAS CUCTEMA
U e opraibl; KpOBEHOCHAs CHUCTEMa IO3BOHOYHBIX >KMUBOTHBIX; KpYyTH
KpOBOOOpAIIICHHS; DBOJIONMOHHBIC YCIOXKHEHUS CTPOCHHUS KPOBEHOCHOM
CHUCTEMbI TO3BOHOYHBIX »KUBOTHBIX. BBIJICJICHUE y OPraHU3MOB. BBIJICTICHUE Y
KUBOTHBIX; COKPATUTENIbHbIC BAKYOJIU. OPTaHbl BbIJICICHHUS; CBSI3b MOJIOCTU Teja
C KPOBEHOCHOW W BBIJICIUTEIIBHOM CHUCTEMaMU; BBIJEICHUE Yy IMO3BOHOYHBIX
KUBOTHBIX; 3aII[UTA Y MHOTOKJIETOUHBIX )KUBOTHBIX. TOKPOBBI U UX IPOU3BOJHBIE;
Pa3IpaXUMOCTh W PETYJSAUs Yy OpPraHu3MOB. pPa3IpaXXUMOCTh Yy
OJTHOKJICTOUYHBIX OpPraHU3MOB; TAaKCUCHI; Pa3IpaXUMOCThb W PEryJdlus y



MHOTOKJIETOYHBIX PACTEHMM; pPOCTOBBIE BEIIECTBA M WX 3HAUCHUE;, HEpPBHAS
cucteMa M peieKTopHas Peryjsiius y MHOTOKJIETOYHBIX >KMBOTHBIX; HEPBHAS
cucTeMa u €€ OTAEIbl; HBOJIIOIIMOHHOE YCIOKHEHUE CTPOEHUS HEPBHON CUCTEMBI
y KMBOTHBIX; OPT'aHbl U CUCTEMbI OPIaHOB YEJIOBEKA; OTJEJIbI TOJOBHOIO MO3Ia
MO3BOHOYHBIX >KMBOTHBIX; pedrexkc u pedrexTtopHas myra; Oe3yClOBHBIE U
yCIOBHbIE pe(dekchl; TyMmopaibHas pEryiilnus W DSHIOKPUHHAS cHCTeMa
KUBOTHBIX U YEJIOBEKA; JKEJIE3bl SHJOKPUHHOMN CUCTEMBI M KX TOPMOHBI; ACHCTBUE
TOPMOHOB. B3aUMOCBSI3b HEPBHOM U OHIOKPUHHOM CHCTEM;  THUIIOTAIaMO-

runoduzapHas cucteMa. pediekc u pedieKTopHas ayra;
0€3yCIIOBHBIE U YCIOBHBIEC PE(DIICKCHI; 3alUTa OpraHu3Ma OT OOJIE3HEH;
MMMYHHasl CHCTEMa YeJIOBEKA; KJIETOYHBIA U TYMOPAJIbHBIII UMMYHUTET;
BPOXKJIEHHBIN, MPUOOPETEHHBIN crielnPUIecKuil UIMMYHUTET. BOCTIATUTEIbHbIC
OTBETHl OPraHU3MOB; KPOBEHOCHAsI CUCTEMA U €€ OpraHbl. Cep/lle, KPOBEHOCHbIE
COCYZbI U

KpOBb. KPYTH KpOBOOOpatieHus. paboTta cep/ia u e€ peryisius; IbIXxaHue

4esioBeKka; AMPQy3us razoB uepe3 NOBEPXHOCTh KIETKHU; AbIXaTeNbHAs CUCTEMA

YEJIOBEKA; JAbIXaTeIbHasl MOBEPXHOCTh. PETYJSLUS JbIXaHUS; IbIXaTEIbHbIC

00bEMBI; UILIEBAPUTEIbHAS CUCTEMA YEJIOBEKA; OTAEIIbI MUIIEBAPUTEIHHOIO
TPaKTa; MUILEBAPUTEIBHBIC KEJE3bl; BHYTPUIIOJIOCTHOE U BHYTPUKIETOYHOE
IUIIEBAPEHUE; IOKPOBBI U UX ITPOU3BOIHBIE; OpraHbl BBIJCICHHUS. I0YKY;
CTpoeHue U (PyHKIMOHUpPOBaHHUE HE(PPOHA; (PUIIBTpAIUs, CEKpELUs U 00paTHOE
BCACBIBAHUE KAK MEXaHU3MbI pa0OThI OPTaHOB BBIJAEIEHUS; 00pa30BaHUE MOYH Y
YeJIOBEKa JIBM)KEHHE YEJIOBEKA: MBIIICYHAS CUCTEMA; CKEJIETHBIC MBIIIILIBI U UX
paboTa; CTpOEHHE U TUIIbI COETUHEHUS KOCTEH.

® YMeHUue Xapakmepuzoeams CyWHOCmMu OUOIOSUYECKUX NPOYeccos U
ABNEHULL:

aCCUMWJISIIUS U JUCCUMWJISILMAS — JIBE€ CTOPOHBI METa0O0JM3Ma; THIIbI
oOMeHa BElIeCTB: aBTOTPO(HBIA M TeTepOoTPO(HBIN; ydacTHe KHUCIOpOIa B
OOMEHHBIX IMpolieccax; dHEpPreTHueckoe 0OecredeHne KIIETKH: IMpeBpalleHUe
AT® B 0OMeHHBIX Mpoleccax; (hepMEHTATUBHBIN XapaKkTep peakuuil KJIETOYHOIro
meTabonu3ma; (EepMeHThl, MX CTPOEHHME, CBOMCTBA W MEXaHM3M JEHCTBUS,
KOPEpPMEHTBI; OTIMYUS (PEPMEHTOB OT HEOPraHMYECKUX KaTalu3aropos;
OEJIKMaKTUBATOPBI 151 OeJIKU-UHTUOUTOPHI; 3aBUCHMOCTh CKOPOCTH
(epMEHTAaTUBHBIX pEaKIUuil OT pa3Iu4YHBIX (PAKTOPOB; TEPBUYHBIA CHHTE3
OpraHUYEeCKUX BEILECTB B KJIETKE; (POTOCHHTE3; POJIb XJIOPOIUIACTOB B IpoOLIECcCe
doTrocuHTE3a. CBETOBass M TeMHOBas (asbl; MPOAYKTHUBHOCTH (DOTOCHMHTE3RA;
BIMSIHUE Pa3iM4HbIX (AKTOPOB HAa CKOPOCTh (POTOCHMHTE3a; 3HAYCHHE
dboTocuHTE3A;

XEMOCHHTE3; pa3zHooOpasue OpraHU3MOB-XEMOCHUHTETHKOB:
HUTpUGULMPYIOIIHE OaKTEpHH, >Kele300aKTepuu, cepoOaKTepun, BOJOPOIHBIE
OakTepun. 3HAYECHUE XEMOCHHTE3a; aHa3pPOOHBIE OPTaHU3MBI, BUJIBI OPOXKEHUS;
OPOAYKTHl OpOXKEHHSI W UX HCIOJb30BAHUE YEITOBEKOM; aHa’pOOHbIE
MUKPOOPTaHU3MbI KaK 00bEKThI OMOTEXHOJOTHH U BO30YAUTEIHN OOJIE3HENH;



a’poOHbIE OpraHu3MBbl; ATarbl HHEPTEeTUYECKOTO oOMeHa;
MOJITOTOBUTEIIbHBIN 3Tall; ITIMKOJIU3 — OECKUCIOPOJHOE PACIICINICHUE TIIIOKO3bI;
OMONIOrMYecKoe OKHUCICHHUE, WM KJIETOYHOE JIbIXaHUE; POJIb MUTOXOHJIPHUIl B
npolieccax OMOJIOTUYECKOTO OKUCTICHUST; TUKIINYECKUE PEAKIIMK; OKUCIUTEILHOE
dochopmmpoBanue; TPEUMYIIECTBA adPOOHOTO IMyTH OOMEHA BEIIESCTB IMEPe
aHa’pOOHBIM; (P(HEKTHBHOCTh YHEPTETUICCKOTO OOMEHA; peaKIui MaTPUIHOTO
CUHTE3a; TPHUHIMI KOMIUIEMEHTAPHOCTU B PEAKIMSIX MAaTPUYHOTO CHHTE3a;
peanuzaiys HacjaeICTBEHHOW MH(OpMAINN; TeHETUYECKH KOJl, €r0 CBOWCTBA;
TpaHCKpuMus — wMarpuunblii cuHte3 PHK; npuHOUOB TpaHCKpUNIUM:
KOMITJIEMEHTApHOCTh, aHTUIAPAJUIETbHOCTh, ACHMMETPUYHOCTD; TPAHCIALUA U
e€ ATarbl. yuacTHE TPAHCIIOPTHBIX PHK B OMOCHHTE3€ OelKa; yCIOBUS OMOCUHTE3a
Oenka; KOJUPOBAHME AMUHOKHUCIIOT;, pOJb pPUOOCOM B OHOCHHTE3E OeIKa;
KJICTOYHBIHN ITUKJI, €TO MEPUOABI U PETYIIAIH. nHTepda3za U MUTO3; OCOOCHHOCTH
IPOLECCOB, MPOTEKAIOUIMX B HHTEp(asze; MOArOTOBKA KJIETKU K JIEJICHHIO;
MPECUHTETUYECKUI (MOCTMUTOTUYECKHIN), CUHTETUYECKUI 51
MOCTCUHTETUYECKUM (TIPEMUTOTUYECKUI) TEpHOAbl UHTEpda3bl; MaTPUUHBIH
cunte3 JIHK — pernmukanus; npuniuns! perukanuu JJHK: koMiiieMeHTapHOCTS,
MOJTyKOHCEPBATUBHBIM CHUHTE3, AHTHIIAPAUICIBHOCTh; MEXaHW3M PETUTUKALuU
JIHK; XpoMOCOMBI; CTPOEHHME XpOMOCOM; TEJIOMEPbl U  TEJIOMEpasa;
XPOMOCOMHBIN HA0OP KIJIETKU — KaPUOTHI, AUIJIOUTHBIA U TalUIOUIHBIN HAOOPHI
XpOMOCOM; TOMOJIOTMUHBIE XPOMOCOMBI; ITOJIOBBIE XPOMOCOMBI; IEJICHUE KIETKU
— MHTO3; CTaJUM MHUTO3a U TNPOUCXOMALINE B HUX MPOLECCHI; KapUOKHUHE3 U
[IUTOKHHE3; OMOJOrMYecKOoe 3HAYCHUE MHTO3a; MpOorpaMMupyemasi KJIeTOdHas
rubenb — anonTo3; (OpPMBI Pa3MHOXKEHUSI OPraHU3MOB: Oecroyioe (BKIIrOYas
BEreTaTUBHOE) U TIOJIOBOE;, BHJABI OECIOJIOT0 Pa3MHOXKEHUS: MOYKOBAaHUE,
cropynsauus, pparMeHTanus, KIOHUPOBaHHUE; TOJI0BOE Pa3MHOXKEHHE; MOJIOBbIE
KJIETKHU, WIM raMeThl; MeH03: CTaAuM MeW03a; MOBEICHNE XPOMOCOM B MeEHO03¢;
KPOCCHUHIOBEp; OMOJIOTMYECKUI CMBICI MeH03a U MOJIOBOTO MpOoLEcca; MEHo3 U
€ro MEeCTO B >KM3HEHHOM ILIMKIJIE OPraHW3MOB; MPEI3apOABIIIEBOE PA3BUTHE;
raMeToreHe3 y )KMBOTHBIX; TIOJIOBBIE JKeJIe3bl; 00pa30BaHUE M PA3BUTHE MOJIOBBIX
KJIETOK; CIIEPMATOTeHE3 U OOTEHE3; CTPOEHHUE TOJIOBBIX KIIETOK; OIJIOAOTBOPEHUE
¥ SMOpHOHATBHOE Pa3BUTHE KUBOTHBIX; CIIOCOOBI OTUIOIOTBOPEHHMSI: HAPYKHOE,
BHyTpEHHEE. TApTEHOTeHe3; WHIUBUAYyalbHOE  pa3BUTHE  OPTraHU3MOB
(oHTOTEHE3); CcTaauu OHMOPUOTEHE3a IKUBOTHBIX (HA TIPUMEpPE JISTYIIKH);
npoOJieHre, TUMbI APOOIeHUS; 3apOABIIIEBbIE JTUCTKU (TacTPYISIus); 3aKiaaaKa
OpraHOB M TKaHEW W3 3apOABIIIEBBIX JIMCTKOB, B3aWMHOE BIMSHHME YacTeil
Pa3BUBAIOIIETOCS 3apObIIIa
(amMOpuoHabHAS HMHIYKIIHS ); POCT U PA3BUTHE KUBOTHBIX; TOCTIMOPHOHATBHBIH
NEepUo; TMPSMOE W HEMPsSMOE pa3BUTHE; pa3BUTHE C MeTamopdo3oM Yy
0€CI03BOHOYHBIX U TO3BOHOYHBIX )KUBOTHBIX; OMOJIOTUYECKOE 3HAUYEHUE MPSIMOTO
¥ HEMPSIMOTO Pa3BUTHS, X PACTIPOCTPAHEHHE B IPUPOJIC; TUITBI POCTA KUBOTHBIX;
(baKTOPBI PEryNIAIUN POCTA )KUBOTHBIX U YEIIOBEKA. CTAANH TIOCTIMOPHUOHAIBHOTO
pa3BUTUSL Yy JKMBOTHBIX U 4YeJIOBEKA. IIEPUOJbI OHTOIEHEe3a 4YeJIOBEKa;



pa3MHOXKEHHE U pa3BUTHE pacTEHUH. rameroput U CcropopuT. Meio3 B
KU3HCHHOM IIMKJIC pacTeHWH. o0Opa3oBaHME CIOp B TMPOIECCEe MEHO03a;
raMeToreHe3 y pacTeHUW. OIUIONOTBOPEHUE W PA3BUTHE PACTUTEIbHBIX
OpraHU3MOB. JIBOWHOE OTUIOJOTBOPEHHE y IIBETKOBBIX PACTEHUI; 00Opa3oBaHUE U
Pa3BUTHE CEMEHU; MEXaHU3MBbI PETYIISLUA OHTOTEHE3a Y PACTEHUMN U KUBOTHBIX;
BbIJICJICHUE, TPAHCTIOPT BEIIECTB, PA3APAKUMOCTD, POCT KUBBIX

OpraHU3MOB; B3aUMOJICCTBHE T'€HOB, MOJIyYeHHE TeTepo3uca,

TOJIATIIIONIOB,

OTHAJCHHBIX THOPUIOB, JEUCTBHE HUCKYCCTBEHHOIO OTOOpa; JIEUCTBUE
JABMKYIIETO U CTAOMIM3HPYIOIIETO OTOOpa, reorpaduyeckoe 3KOJOTHYECKOEe
BUI000pa30BaHuE, BIUSHUE JIEMEHTapHbBIX (PaKTOPOB BOJIOLUUU HA TeHODOH]
MOMYJISIITUH, GOPMHUPOBAHUE MMPUCITOCOOIECHHOCTH K Cpefie OOMTaHUS; KPYTOBOPOT
BEIIECTB U MPEBPAIICHUS DHEPTUH B DKOCUCTEMAX U

ouocdepe, BOMIOLIMS  Ouocdeps; COBPEMEHHYIO OMOJIOTMYECKYIO
TEPMUHOJIOTUIO U CHUMBOJHMKY IO IIMTOJIOTHH, TEHETUKE, CEJICKIIUH,
OMOTEXHOJIOTUH, OHTOTEHE3Y, CHCTEMAaTHKE, SKOJIOTHH, YBOJIIOIINH; 0COOCHHOCTH
OpraHu3Ma 4eJoBeKa, €r0 CTPOCHHUS, JKU3HEACSITEIIbHOCTH,

BBICIIIEN HEPBHOM JEATEIBHOCTH U TTOBEJICHUSI.

® (cnocobnocmsv 00BACHAMbL POIL OUOJOTUYECKUX TEOPHil, 3aKOHOB,
OPUHIMIIOB, TUMOTE3 B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTUHBI MUpPA; €IWHCTBO >KUBOM W HEXHBOW MPHUPOABI, POJICTBO, OOIIHOCTH
MIPOUCXOXKICHHSI KUBBIX OPTaHU3MOB, DBONIOIUI0 PACTCHHH W IKWBOTHBIX,
UCIIOJIB3YSl OMOJIOTHYECKHIE TEOPUH, 3aKOHBI U MPABUIIA; OTPUIIATETILHOE BIUSIHUE
AJTKOTOJI5, HIKOTHHA, HAPKOTHYECKUX BEIICCTB
Ha Pa3BUTHE 3apOJIbIIIA YEIOBEKA; BIMSIHUE MYTareHOB Ha OPTaHHU3M YEJIOBEKa;

MIPUYHUHBI HACJICICTBCHHBIX U HEHACIICACTBEHHBIX N3MCHCHH,
HACJICICTBCHHBIX 3a00JI€BaHNI, TEHHBIX U XPOMOCOMHBIX MYTAIIHA; B3aUMOCBS3U
OpraHU3MOB, YEJIOBEKA U OKPYXKAIOIIeW Cpeabl; MPUYUHBI YCTOWYMBOCTH,
CaMOpETYJISIIIMA, CaMOPa3BUTUS M CMEHBl JKOCUCTEM; HEOOXOIUMOCTh
COXpaHEHHS MHOTO00Pa3us BHIOB, 3aIIUThHI OKPYKAIOIICH CPEbl;

NPUYMHBI  DBONIOIMM  BHUJAOB, 4UEJOBEKa, OWoChephl, EIUHCTBA
YEJIOBEYECKHX Pac;

MECTO U POJIb YeJIOBEKA B IPUPO/IC; POJICTBO YEIOBEKA C MIICKOTTUTAIOTUMHU
KUBOTHBIMH, POJIb PA3JIMYHBIX OPTaHU3MOB B YKU3HH YEIIOBEKA; 3aBHCHUMOCTH
3I0pPOBbsI YEJIOBEKA OT COCTOSHUS OKPYKAIOIIEH Cpeanl; TPOSBICHUE
HACJICICTBCHHBIX 3a00JICBaHMI, UMMYHHUTETa y 4YEJIOBEKA, POJb TOPMOHOB M
BUTAMHHOB B OPTaHH3ME;

° CHOCOOHOCMb  YCMAHABIUBAMb  B3AUMOCEA3U CTPOCHUS U

GYHKIIMHA ~ MOJIEKyJ,  OpPraHOMJAOB  KJETKH,  IUIACTHYECKOTO |

DHEPTEeTUYCCKOr0 0OMEHA; CBETOBBIX M TEMHOBBIX peaKIuil (DOTOCHHTE3A;

JBIDKYIIAX CUJI SBOJIOINN; ITyTEH M HAIPABICHUHN DBOJIOIIHH;

° VMeHue peulams 3a1a9M Pa3HOU CJIOXKHOCTH TI0 ITUTOJIOTHH,
TCHETHKE (COCTABIIATh CXEMbI CKPEIIMBAHMUS ), SKOJIOTHH, IBOJIIOIIHH;



° YMeHUe COCMAesisAms cxemvl IEpeHoCca BEIIECTB U YHEPTUU B
sKocucTeMax (IIeNMu MUTAHMS, MUIIEBbIE CETH); ®

VMeHue pacnosHasams U ONUCHIBAMb:

KJIETKH PACTEHUHN U )KUBOTHBIX;

oco0elt Buja o MophoJIOrHuecKOMYy KPUTEPHUIO;

ouonornyeckre 0OBEKTHI MO UX U300PAKEHUIO U MPOIeccaM HX
KUBHEACATEILHOCTH, SKOCHUCTEMBI U

arpoO’KOCHCTEMBI; ®  VMeHue

BbIABTIAMD !

OTIIMYUTETBHBIEC MPU3HAKU OTJEIBHBIX OPTraHU3MOB;

MPUCTIOCOOJICHHS Y OPraHU3MOB K cpezie 00uTaHus, apoMop(o3bl U
UIMOAJaNTallUl Yy pPAcTEHUW W KUBOTHBIX; AOMOTUYECKHME U OUOTHYECKHE

KOMIIOHEHTBI SKOCUCTEM, B3aUMOCBSI3H
OpPraHu3MOB B DJKOCHUCTEME, AHTPOIOTEHHBIE HM3MEHEHUSI B JKOCHUCTEMaX;

HMCTOYHUKHA MYyTareHOB B OKpY>Karomieu cpeze (KOCBEHHO);

° CNOCOOHOCMb CPABHUBAMD (U Oellamb 8b1800bL HA OCHOBE
cpasHenus):

Ouosiornueckre OOBEKThI (KJIETKHU, TKAHW, OPTaHbl U CHUCTEMBI OPTaHOB,
OpraHu3Mbl PACTCHUM, KUBOTHBIX, TPHUOOB U OakTepuil, SKOCHUCTEMBI H
arpoOdKOCHUCTEMBI); TMPOIECChl W sBJICHUS (OOMEH BEIECTB Yy PaCTCHH,
KUBOTHBIX, UEJIOBEKA,

MJACTUYECKUN U DHEPTeTUUECKU 0OMEeH; (POTOCUHTE3 U XEeMOCUHTE3); MUTO3 U

Mel03; 0ecIoyioe U 0JI0BOE PA3MHOKEHHE; OIJIOJJOTBOPEHUE Y
pacTeHUN W >KUBOTHBIX; BHEIIHEE U BHYTPEHHEE OIUIOAOTBOPEHHE; (HOPMBI
€CTECTBEHHOTO O0TOOpa; HCKYCCTBEHHBIH M €CTECTBEHHBIH OTOOpP; CHOCOOBI
BUJI000pa30BaHUS; MAKPO- U MUKPOABOJIIOIMIO; TTyTH U HAPABJICHUS YBOJIIOIIUN;

° YMeHue onpeoensims. MPUHAJICKHOCTh OMOJIIOTMYECKUX OOBEKTOB K
OTIPEJICTICHHON CUCTEMaTHYeCKOU rpymie (KiaccuduKkaims); ® ymeHue
AHATUUPOBAND.

pa3UYHBIC TUTIOTE3bI CYIITHOCTH >KU3HH, MPOUCXOKIACHUS )KU3HHU, Pa3HBIX
TPYII OPTaHU3MOB U YEJIOBEKa, YEJIOBEYECKUX pac, IBOIIOLUIO OPTaHU3MOB;
COCTOSIHUE OKPY Karollel cpeibl; BIusiHue (aKTOpOB PUCKA HA 37T0POBHE
YeJI0BEKa; MOCJIEICTBUS JEATEIbHOCTH YeJIOBEKa B AKOCUCTEMAaX, ITI00aIbHBIC
AHTPOIIOT€HHbIE U3MEHEHUS B OMOCc(epe; pe3ylibTaThl OMOJIOTHUYECKUX
AKCIIEPUMEHTOB, HAOIIOICHUI 110 X
OTHUCAaHHUIO.

IMPOBEPAEMBIE HA BCTYIIHUTEJIBHOM UCIIBITAHAUHA 110
BNOJIOI'M TPEBOBAHMUSA

IIpoBepsieMbIid 3JIEMEHT COAEPKAHUSA

buosnorus kak Hayka. JKuBble CHCTEMBI U KX U3YyUYECHUE



CoBpeMeHHas OUOJIOTHs — KOMIUJIEKCHAsl HayKa. buomornueckue Hayku u
n3ydaemble UMH TpoOsieMbl. DyHIaMEHTAIbHbBIE, TPUKIAJIHBIE U TTOUCKOBBIC
Hay4YHbIEC UCCIIEIOBAHUS B OUOJIOTHH.

3HaueHue ouoioruu B dbopMupoBaHUU COBPEMEHHOM
€CTEeCTBEHHOHAYyUHOU KapTuHbl Mupa. [Ipodeccun, cBsizanHble ¢ OMOIOTHEH.
3HaueHHe OWOJIOTMM B TPAKTUUYECKOW JEATENbHOCTH YEJIOBEKA: MEIMIIMHE,
CEJIBCKOM XO3SIIICTBE, MPOMBIIIJIEHHOCTH, OXpaHe TPUPOJIbI

JXKuBble cHUCTEMBI Kak MpeaMeT u3ydeHus Ouosoruu. CBOWCTBA KUBBIX
CHUCTEM: E€IUHCTBO XHMMHMYECKOIO COCTaBa, IUCKPETHOCTb U IIEJIOCTHOCT,
CJIO)KHOCTb U YIIOPSOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CAMOOPTaHU3aLIHNS,
CaMOBOCIIPOU3BECHUE, PA3IPAKUMOCTh, USMEHUYNBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3alMd >KUBBIX CHUCTEM: MOJIEKYJISPHBIA, KJIETOYHBIM,
TKaHEBBIM,  OPraHU3MEHHBIA,  MOMYISIUOHHO-BUIOBOM,  3KOCHUCTEMHBIN
(buoreouenotnueckuii), ouochepusiii. [Ipoueccrl, Tpoucxondie B >KUBBIX
cuctemax. OCHOBHbIC MPU3HAKU KUBOTO. JKU3Hb Kak (popMa CyIIeCTBOBAHUS
MaTepuu

Meronbl Ouonornueckoi Hayku. HaGntonenre, uaMepeHue, SKCIepUuMeEHT,
cucreMarusanus, MeraaHanu3. [loHATHE O 3aBUCMMOM M HE3aBUCHUMOM
nepeMeHHo. [ImannpoBanne skcniepumenTa. [locTaHOBKa U TpOBEpKa TMIIOTES.
HyneBass runore3a. Ilonstue BbIOOpKM M €€ nocroBepHOCTh. Pa3bpoc B
Ouonornyeckux AaHHbIX. OllEHKa JOCTOBEPHOCTU MOIYYEHHBIX PE3YIbTATOB.
[IpuurHBI UCKaKEHUSI PE3YIBTATOB dKcHiepuMeHTa. [loHsATHE CTaTUCTHYECKOTO
TeCcTa

Kierka xax Omostorndeckast cucreMa

Knerka — cTpykTypHO-QyHKIIMOHANbHAS €IWHUIIA >KHUBOrO. McTopus
otkpeiTusi KieTku. PaGotel P. I'yka, A. JleBenryka. Knerounast teopus (T.
[Bann, M. Illneiinen, P. BupxoB). OCHOBHbIE TOJIOKEHUS COBPEMEHHOMN
KJIETOYHON TEOPHH.

MeTonpl  MOJNEKYISIpHOW U KJIETOYHOM OHOJIOTMHM: MHKPOCKOIIHUS,
xpomarorpadusi, 1eKTpodopes, METOA MEUEHBIX aTOMOB, U depeHraibHoe
LHEeHTPpUPYTUPOBAHUE, KYJIBTUBUPOBAHUE KIETOK

XUMHAYECKUN COCTAB KJIETKU. Makpo-, MUKPO- U YJIBTPAMUKPOIJIEMEHTHI.
Boaa u e€ poib Kak pacTBOpPUTENs, peareHTa, y4yacThe B CTPYKTypUpPOBAHUU
KJIETKHU, TEIUIOperyasiuui. MuHepaabHble BellecTBa KIETKH, X Ouoornyeckas
poJib. Posib KaTHOHOB M AaHHOHOB B KJIETKE.

buonornyeckune momumepsl. benku. AMUHOKHCIOTHBIN cOCTaB OEJIKOB.
CrpykTypsl 0enkoBOil Mojekyiabl. [lepBuuHasi cTpykTypa Oelika, MEnTUIHas
CB3b. BTOpuuHasA, TpeTuyHas, 4YeTBEpTUYHAs CTPYKTyphl. JleHarypamus.
CaoiictBa OenkoB. Knaccudukanus 6enkoB. buonorndeckue GyHKIUNA OEIKOB.

VYrneBogsl.  MoHocaxapuibl, JIuMcaxapuibl, OJUrOcCaxapujbl U
nonucaxapusibl. OOWMKA TJIaH CTPOEHUS U (DU3UKO-XMMHUYECKHUE CBOMCTBA
yIeBo0B. buonornueckue GyHKIMH YTIIEBOIOB.



Jluupel.  TmapoduibHO-TUpOdOOHBIE cBoMcTBA. Kiaccudukarus
munuaoB. Tpurnmunepusasl, ¢hochonumuabl, BOCKH, CTepouasl. buomornueckue
¢byHkuu aunuaoB. OOume cBONCTBA OMOJOTUYECKUX MEMOpaH — TEKy4ecCTb,
CIIOCOOHOCTH K CaMO3aMbIKaHHUIO, TTOJTYITPOHUIIAEMOCTb.

Hyxneunnossie kucnotel. JIHK n PHK. CTtpoenne HyKJI€MHOBBIX KHUCIIOT.
Hyxneorunpr. [Tpuntun kommiementapHocta. [Ipasuio Yapradda. Crpykrypa
JIHK — nBoitHas cnupaib. MecToHaxoXJIeHHE U OHoJIOTHYeCKUEe (DYyHKITUU
JIHK. Buner PHK. ®yuxunu PHK B kitetke.

Crpoenue Monekyinsl AT®. Makposprudeckue cBa3u B MoJiekyie ATO.
buonornueckue pynkunn AT®. BoccTraHoBIEHHbBIE TEPEHOCUUKH, UX (DYHKITHH
B kieTke. CexkBenupoBanue [JHK.

CrpykrypHass ~ Owojorusi:  OMOXMMHYECKHE W  OHOdU3HUECKHE
UCCJIEIOBAHUS COCTaBa U MIPOCTPAHCTBEHHOU CTPYKTYPbl OMOMOJIEKYIT.

Tunel KJIETOK: JyKapUOTHYECKAS 151 ITPOKAPUOTUYECKAS.
CTpyKTypHO(pYHKIIMOHAIbHBIE 00pa30BaHuUs KIETKH.

Crpoenue npokapuoTuueckoil kietku. Kierounas creHka Oaktepuil u
apxed.  OCOOEHHOCTH  CTPOEHHMS  TIeTepoTpoPHOM U aBTOTPO(HOMN
MPOKAPUOTUYECKUX KIETOK. MECTO U poib MPOKAPUOT B OMOLEHO3aX.

Crpoenne W (QyHKIMOHHPOBAaHUE  DYKAPHUOTUYECKOM  KIIETKH.
[Inasmaruueckass memOpaHa (mnazManemma). CTpykTypa I1a3MaTHYECKOU
MeMOpaHnbl. TpaHCHOpPT BelIECTB 4Yepe3 IJIa3MATUYECKYI0 MeMOpaHy:
naccuBHbI (AU dy3us, obnery€HHas nudQysus), akTUBHbIN (IEPBUYHBIA U
BTOPUYHBIM aKTUBHBIN TpaHcnopt). [lomynponuiiaemocts MeMOpansl. Pabota
HaTpHUI-KaIMEeBOro Hacoca. DHIOLMTO3: MUHOLMTO3, (ParomuTo3. DK30LUTO3.
Knerounas crenka. Ctpyktypa ¥ (YHKIIUM KJIECTOYHOW CTEHKH PaCTEHUH,

rpuOOB.
[Murtonnasma. Iluto3omb. ILlutockenmer. JIBHkKe€HHME  LMTOILIA3MBI.
Opranounpl KJIETKH. OnnomemMOpaHHBIE OpPraHOUbI KJIETKU:

sHpomnazMarnueckas cetb (JI1C), annapar ['onabaku, TU30COMBI, UX CTPOCHUE
1 QyHKIMU. B3auMocBs3b 0qHOMEMOpaHHBIX OPraHOMIOB KieTkH. CTpoeHue
IPaHyJIAPHOTO peTHKynyMa. CHHTE3 pacTBOPUMBIX O€sKOB. CHHTE3 KJIETOUHBIX
MeMOpaHd. [mankuit (arpaHy/isipHBIN) SHIOIUIA3MATHUYECKUN  PETHKYIYM.
Cexperopnas dyHkuus annapara [omabmpku. TpaHcopT BEIECTB B KIIETKE.
Bakyonu pacturenbHbix kieTok. Kierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPTraHOUbI KJIETKU: MUTOXOHIPUH, TIJIACTU/IBI.

Crpoenue u GyHKIIMM MUTOXOH IpUH 1 TuiacTu. [lepBuyuHbIie, BTOpUYHBIC
U CJIOXHBIE TUIACTUIIBI (OTOCHUHTE3UPYIOIIUX HYKApHUOT. XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEMKOIJIACTHI BBICIIIUX PACTEHUM.

HememOpanubie  opranouasl  kjnetku CrpoeHue u  (QyHKUMH
HEMEeMOpaHHBIX OPraHOWUJOB KJIETKH. Pubocombl. MukpoduiaMeHTHI.
Mpiieynsie  kieTku. MukporpyOouku. Knerounslii nentp. Crpoenue u
IBUKEHUE KTYTHKOB U peCHUYEK. MUKpOTpyOOUKH HUTOIIa3Mbl. LleHTpHos.



SAnpo. Obonouka siapa, XpOMaTHH, KApUOTIa3Ma, SIIPBIIIKH, KX CTPOCHHE
u pyHkuu. SnepHblii 6enkoBbIi MaTpuke. [IpocTpaHCTBEHHOE PaCTIOIOKEHHE
XpOMOCOM B HHTepda3zHOM sape. bemku XxpomaTnHa — THCTOHBI.

Knerounsie BimtoueHus. CpaBHUTENIbHAS XapaKTEPUCTHKA  KIIETOK
AyKapHOT (PaCTUTENILHOM, )KUBOTHOM, TPUOHOM)

AccuMunsiuus M JUCCUMWISIIUS — JIBE CTOPOHBI METa0O0aM3Ma. THIIbI
oOMeHa BeIeCTB: aBTOTPO(HBIA U TeTepoTpodHbIA. YdacThe KHUCIOopoja B
OOMEHHBIX Mpolieccax. DHEPreTUYeckoe 0O0ecreueHNe KICTKU: MpeBpaIieHue
AT® B oOMeHHbIX Tmporeccax. DepMeHTaTUBHBIM XapakTep peakiui
KJIETOYHOTO MeTabonu3ma. dDepMeHThl, UX CTPOEHHUE, CBOMCTBA U MEXaHU3M
neiictBus.  Kodepmentsl. Ommmuuusi  (pepMEHTOB OT  HEOPraHUYECKUX
KaTajau3aTtopoB. benku-akTuBatoppl U OCJIKU-MHTHOUTOPHI. 3aBUCHUMOCTH
CKOpOCTH (hepMEHTATUBHBIX PEAKLIUNA OT pa3InYHBIX (DAKTOPOB.

IlepBU4HBINM CHHTE3 OPraHUYECKUX BEIIECTB B KiIeTKE. DoTocuHTe3. Ponb
xJjioporuiacToB B mpoiiecce (orocuHte3a. CBeToBas W TeMHOBasl (asbl.
[IpoayktuBHOCTE (hoTOCHMHTE3a. BinsHuEe pa3auuHbIX (aKTOPOB Ha CKOPOCTb
(dorocuHTe3a. 3HaueHne (POTOCUHTESA.

XEeMOCHUHTES. Pa3noobOpasue OpPTraHU3MOB-XEMOCHUHTETHKOB:
HUTpUGUIIUMpPYIOIIHUE OaKTepUH, >KeIe300aKTepuu, cepoOaKTEPUH, BOAOPOIHBIC
OakTepuu. 3HaUEHUE XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxxenus. [IpomykTel OpoxkeHuss U ux
UCIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUU 1 BO30OyIUTEIN OOJIe3HEH.

AdpoOHBIe OpraHu3MBbl. Drtanbl  3HEPreTHUYECKOrO oOMeHa.
[ToaroroBuTenbHbI  3Tan. [NHMKOIUW3 — OECKUCIOPOJHOE pacuIeIICHUE
[JTFOKO3BI.

buonornyeckoe  OKWCIICHME, WM KJIETOYHOE JbIxaHue. Ponb
MUTOXOHJPHUM B TIpolleccax OuoJorHuYecKkoro okucienus. [{uknnueckue
peakiuu. OxuciautensHoe ¢docdopunupoBanue. [IpeumyiiectBa a’poOHOTO
myTH oOMEeHa BENIEeCTB nepea aHadPOOHBIM. DP(HEKTUBHOCTH SHEPTETUYECKOTO
oOMeHa

Peakunn wmarpuuHOro cuHtes3a. IIpuHOMII KOMIUIEMEHTApHOCTH B
peakuusx MaTpUYHOro cuHTe3a. Peanmuzainus HacieACTBEHHONW MHGpOpMAaIUH.
I'enernueckunii kox, ero cBorcrBa. TpaHckpunius — marpuusbiid cuHTte3 PHK.
[IpyHUUMIIBI  TPAHCKPUIIUMHU:  KOMIUIEMEHTAPHOCTb, AHTUIIAPAJUIEIBbHOCTD,
ACUMMETPUYHOCTh. TpaHcisinus u €€ sramnbl. Yyactue TpancnoptHeix PHK B
OouocuHTe3e Oenka. YcioBus OuocuHrtesa Oenka. KogupoBaHue aMHUHOKHUCIIOT.
Ponb pubocom B GmocunTe3€e Oenka.

Opranusanus TeHOMa y MPOKapUOT U 3yKapuoOT. Perymsius akTHUBHOCTH
reHOB y mpokapuoT. ['mnoresza omepona (P. XKako6, XK. Mano). Perynsmms
0OMEHHBIX MPOLECCOB B KieTke. KiileTouHblil romeocTas.

Bupycel — HekseTouHble (OpPMBI KU3HU M OOJMraTHbIE Mapa3uThI.
CTpoeHure npoCThIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeproQaros.



BupycHble 3a0osieBaHusI 4eJIOBEKa, >KUBOTHBIX, pactenuit. CIIN/I,
COVID-19, connanbHbie 1 METUITTHCKUE TPOOTIEMbI

Krnerounslii muki, ero mepuoasl U perymsius. Muatepdaza u MUTO3.
Oco0eHHOCTH TIPOIECCOB, MpoTeKaromx B uHTepdase. [loaroroBka KieTku K
nenennto. I[IpecunTeTnueckuid  (MOCTMUTOTHYECKUM), CHHTETHYECKUN U
MOCTCUHTETUYECKUHN (TPEMUTOTUYECKUI ) MEPUOLI HHTEP(A3HI.

Marpuunsiii cunte3 [JHK — permukanus. [Tpunuuns perukarnuu JJHK:
KOMIUIEMEHTAPHOCTh, IOJIYKOHCEPBATUBHBIN CHHTE3, AHTUIIAPAIIIEIBHOCTD.
Mexanusm perukanuu JJHK. Xpomocomel. Ctpoenne xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTUl. J(UMmimougHbil u
rarmIouIHbBI HaOOpsl XpomocoMm. l[omonorumunsie xpomocoMmbl. [lomoBsie
XPOMOCOMBI.

Henenune knetkn — MuTo3. Craguym MHTO3a UM IMPOUCXOASAIIME B HUX
npoueccsl. Tunsl MuTo3a. KaprokuHes u nuTokuHe3. bruomornueckoe 3HaYUeHUE
MHTO3a. Perymsanmss MHTOTMYECKOro IuKJIa KieTku. [Iporpammupyemas
KJIETOYHas FM0eb — arnonTo3.

QOyHKIMOHAJIbHAS! TCHOMHUKA.

OpFaHI/IBM Kak OMOJIOTMYECKas CUCTEMA.

OnHOKJIETOUHBIE, KOJIOHHWAJIbHBIE, MHOTOKJIETOYHBIE OpPTraHU3Mbl U
MHOTOTKAHEBBIE OPTaHU3MBI.

®opMbl Pa3MHOKEHHUS OPraHU3MOB: OECIoNoe (BKJIIOYas BEr€TaTUBHOE)
U TojoBoe. Buapl 0Oecnosioro pa3sMHOXKEHHUS: TOYKOBAHUE, CHOPYIISIHS,
(parMeHTalus, KIOHUPOBAHUE.

[TonoBoe pazmuokenue. [1onoBbie KIETKHU, iy rameTel. Meio3. Ctaauu
Mmeinosa. [loBenenne xpomocom B Meio3e. Kpoccunrosep. buonormdeckuit
CMBICJI MEN03a U TIOJIOBOTO ITpouecca. Meio3 u ero MecTo B dKU3HEHHOM LUKJIE
OpPTraHU3MOB.

[IpenzaponpiiieBoe paszButhe. l'ameToreHe3 y KHUBOTHBIX. [losoBbie
xeine3pl. OOpa3oBaHUE U pa3BUTHE MOJIOBBIX KJIETOK. CiepMaToreHe3 U OOreHes3.
Crpoenue mojoBbIX KiIeTOK. OMIONOTBOpEHHE W AMOPUOHAIBHOE Pa3BUTHE
KUBOTHbIX.  CrnocoObl  OIJIONOTBOPEHUS:  HApY)KHOE,  BHYTpEHHEE.
[Taprenorenes.

NunuBuayanbHoe  pa3BUTHE  OpraHu3mMoB  (oHToreHes). Craauu
SMOpHUOTEeHE3a JKMBOTHBIX (Ha TmipuMmepe JsIrymku). Jpobnenue. Tumbl
npoOneHus. OcoOeHHOCTH JAPOOJICHUS MIJICKOTUTAIOMINX. 3apOJIbIIIeBbIE
JUCTKU (racTpysisius). 3aKjIaika OpraHOB U TKAHEW U3 3apOJIbIIIEBBIX JIUCTKOB.
B3anMHoe BiMsHME wYacTed pa3BUBAIOIIETOCS 3apoibllia (dMOpHOHATbHAS
MHIOYKIOMS). 3akiaJka IUlaHa CTPOEHUS KUBOTHOTO KAk  pe3ysbrar
HepapXMUeCKUX B3aWMMOJICHCTBUN TEeHOB. BiusHaue Ha >MOpHOHAIBHOE
pPa3BUTHE PA3IMYHBIX (HAaKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pazsurtue xuBoTHbIX. [locTamMOpuonaneubiii nepuod. Ilpsmoe u
HempsiMoe pasBuTHe. PasButue ¢ meramopdo3oM y OECIO3BOHOYHBIX U
[MO3BOHOYHBIX KMBOTHBIX. Buoliornyeckoe 3HaYeHUE MPSIMOTO M HEMPSIMOTO



Pa3BUTHS, UX PACOPOCTPAHEHUE B IpUpoAe. TUmbl pocta KUBOTHBIX. DakTOpPbI
PEryIsiiuu  poCTa >KMBOTHBIX W uenoBeka. CTaguu MOCTIMOPHUOHAIBHOTO
Pa3BUTHS Y AKUBOTHBIX U UelloBeKa. [lepropl OHTOTeHE3a YeTI0BEKA.

PasmHoxxeHue u pasButue pactenuil. [lamerodut u cnopodut. Meiio3 B
KU3HEHHOM IMKJe pacteHuil. OOpa3oBaHMe crop B Mpolecce Menosa.
I'amerorene3 y pacteHuid. OIUIOAOTBOPEHHE M Pa3BUTHE PaCTUTEIbHBIX
opraHu3MoB. JIBoifHO€ OIJI0J0TBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3zoBaHue
U pPa3BUTHE CEMEHH. MeXaHu3Mbl DPETYILALUM OHTOI€HE3a y pACTEHUU U
KUBOTHBIX

Uctopusi cTaHOBIEHUS M Pa3BUTUA TEHETHUKU Kak Hayku. OCHOBHBIE
TEHETUYECKUE TTOHATUS U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI, aJUIEIbHbIC
T€HbI, aJbTEPHATUBHBIC MPU3HAKH, JOMUHAHTHBIA M PELECCUBHBIA NPU3HAK,
FOMO3UT0Ta, TE€TEPO3Ur0oTa, YKMCTas JUHUS, TUOPUIbI, T€HOTHUN, (EHOTHII.
OCHOBHBIE METONIbI TCHETUKHU: THOPUIOIOTUYECKUH, [UTOJIOTHUYECKUH,
MOJIEKYJISIPHO-T€HETUYE CKU I

Mounorubpuanoe ckpemnuBanue. [lepBoiii 3akoH Menzaens — 3akoH
€IMHO00pa3usi TUOPHUIOB TEPBOro IMOKoJeHUs. l[IpaBuio JAOMUHHUpPOBaHUS.
Bropoii 3akoH Menzaenss — 3aKOH paclleIUIeHUus Mpu3HaKoB. L{utonornueckue
OCHOBBI MOHOTHUOPHIHOTO CKpelIMBaHus. [ umore3a YiucToThl ramMer.

AHanuzupyouiee CKpELIMBAaHUE. [IpoMexxyTOUHBIN Xapakrep
HaclieoBaHus. PaciieruieHue npu3HakoB IPU HEMOJIHOM JIOMUHUPOBAHUH.
HuruOpuaHoe ckpemuBanue. Tpetuit 3akoH MeHuenss — 3aKkoH

HE3aBUCHUMOTO  HACIIEIOBaHWUsS  NOpU3HAKOB. LluTosormueckne  OCHOBBI
JTUTHOPUTHOTO CKPEIIMBAHMSI.

CuerieHHOe  HacienoBaHue mnpusHakoB. Pabotet T. Moprana.
CuenyieHHOE HacleqOBaHWE TE€HOB, HAPYIICHUE CLEIUICHUS MEXIy T'€HaMHu.
XpOMOCOMHasi TEOpHUS HACIIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OIpPEICIICHUS II0Ja.
AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI. | OMOTaMETHBIA U TETEPOraMETHBIN MOJI.
I'eneTnyeckass CTpykTypa NOJIOBBIX XpoMocoM. HacnegoBaHue mNnpHU3HAKOB,
CLEIUICHHBIX C TTOJIOM.

I'enotun kak wnenocrtHas cucrema. [lienorponuss — MHOXECTBEHHOE
nercTBue reHa. MHOKECTBEHHEBIN ajuienn3M. B3amMmonencTBre HeaIeIbHBIX
reHoB. KommuiemeHnTapHocTh. Dnucras. [lonumepus

B3aumonelictBue reHoruna u cpefasl npu GopmMupoBaHuU (peHoTHMA.
N3MeHunBOCTH ITpU3HAKOB. KaueCTBEHHBIE U KOJIMYECTBEHHBIE ITPU3HAKHU.
Bubl 13MEHUMBOCTH: HEHACJIEACTBEHHAS U HACIIEACTBEHHASI.

MonudukanmonHass U3MEHYMBOCTb. Poib cpenbl B (OpMUPOBAHUU
MOIU(PUKAITMOHHOM V3MEHYMBOCTH. Hopma peakuuu MpU3HaKa.
Bapuanuonnsiii psang u BapuanuonHas kpuBas (B. Moranucen). CpoiicTBa
MOAU(PUKAITUOHHON N3MEHUYHBOCTH.



I'enoTunuueckas N3MEHYHUBOCTb. CBoiicTBa TeHOTHUITNYECKOM
W3MCHYMBOCTH. BUIBI TEHOTHIIMYECKOM M3MEHYMBOCTH: KOMOMHATHBHA,
MyTaI[MOHHAasI.

KomOunaTtuBHas M3MEHUYMBOCTh. MeH03 M TOJIOBOM IMPOIECC — OCHOBA
KOMOMHATUBHON W3MEHYMBOCTH. POJb KOMOMHATMBHOM W3MEHYHMBOCTH B
CO3/IaHNH TEHETUYECKOTO Pa3HOOOpa3us B Ipe/eIax OMHOTO BUIA.

MyTanmoHHass ”3MEHYMBOCTh. BUJIbI MyTaluii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W WHAYIMPOBAHHBIE MyTaluu. SAepHbIE U
UATOIUIa3MaTuueckue MyTanuu. (CoMaTHYeCKUe ¢ TOJIOBBIE  MYTaIlUH.
[IpruriHBI BO3HUKHOBEHHUSI MyTaluii. MyTareHbl U UX BIUSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIIMOHHOIO Mpoliecca. 3aKOH TOMOJOTHYECKUX PSAJ0B B
HacsuenctBeHHou n3mMeHnunBocty (H.W. BaBunoB). BHesnepHas H3MEHUHBOCTh U
HACJICACTBEHHOCTh

Kapuornn denmoBeka. MexayHaponHas mporpaMma HMCCIENOBAHUSA
reHoMa 4ejoBeka. MeTojbl u3y4eHUs TeHETHUKHU YEJIOBEKa: TeHEealOoTHnYeCKui,
OJTM3HEIIOBBIH, UTOT€HETUYECKHIA, NONYISIUOHHO-CTAaTUCTUYECKHI,
MOJIEKYJISIpHO-TeHEeTHUYeCKU.  COBPEMEHHOE  ONPEACICHHE  TEeHOTHIA!
MOJIHOTEHOMHOE CEKBEHUPOBAHHUE, FTEHOTUITUPOBAHUE, B TOM YHCIIE C TTOMOILIBIO
[II1P-ananu3a. HacmencTBenHple 3a00leBaHUS  dYellOBeKa. ICHHBIE W
XpOMOCOMHBIE  0o0JIe3HH  ueloBeka. bone3Hu ¢ HacieACTBEHHOMU
IPEIPACIOIIOKEHHOCTBIO. 3HaueHue MEIULIMHCKOM TE€HETUKHU B
NPEAOTBPAIICHUM U JICUCHUM TEHETHUYECKUX 3a00JieBaHUN  dYeJlOBeKa.
CTBONIOBBIE KIIETKU

JlomecTukanusa u CEJNEeKIUs. 3apOXKIACHUE CEJECKIUH U JIOMECTUKAIWH.
Yyenue H.U. BaBunmoBa o0 1ieHTpax MNPOUCXOXKIEHUS U MHOTooOpasus
KYJIbTYPHBIX pacTeHHil. POib cenekuuu B CO3MaHUU COPTOB PACTEHUM U TTOPOJT
KUBOTHBIX. Copt, mnopoma, IITaMM. 3aKOH TOMOJOTHYECKUX pSIIOB B
HaciencTBeHHONM wu3MeHumBocTM H.M. BaBuioBa, ero 3HaueHue i
CEJICKITMOHHOM pabOTHI.

MeTtoapl ceneKIMOHHON padoThl. MICKyCCTBEHHBIN OTOOp: MacCOBBIM U
WHJIUBUAYAJIbHBIA.  JTanbl  KOMOWHAIIMOHHOW  cenekuuu. McnbiTanue
pou3BOAUTENCH 1O MOTOMCTBY. OTOOpP IO TEHOTHITY C TOMOIIBIO OIICHKH
(eHoTHIa MOTOMCTBA U OTOOP MO TeHOTHUITY ¢ nomolkto ananm3a JHK.

NckyccTBeHHBI MyTareHe3 Kak METOJ CEJICKIIMOHHOW  paboThI.
PagnanvoHHbIl M XMMUYECKHM MyTareHe3 KakK MCTOYHUK MyTalud Yy
KyJBTYPHBIX (hopM Opranu3MoB. Vcronp30BaHuEe TEHOMHOTO PEAaKTUPOBAHUS U
MeTonoB pekomOuHaHTHBIX JIHK 171 momyueHus: MCXOMHOTO Marepuana st
CCJICKIUH.

[Tonyyenue MTOJIUTIIIOUIOB. BuyTtpuBugoBas ruopuIU3aIus.
bru3kopoacTBEHHOE — CKpellMBaHWEe, WM  WHOpWAMHT.  HepoacTtBeHHOE
CKpelllUBaHue, WK ayTOpuAuHT. [eTepo3uc u ero npuuuHbl. Vcronb3oBaHue
reTeposuca B cenekiuu. Ortnanéanas ruopuausanus. [Ipeogonenue Oecruroaus
MEXBHUIOBBIX THOPHUIOB. J[0CTHKEHUS CEIEKIIMU PACTEHUN 1 AKUBOTHBIX



OOBEKThI, UCMONb3yEMbIE B OMOTEXHOJIOTUH, — KJIETOYHBbIE U TKAHEBBIC
KYJbTYpbl, =~ MUKPOOPIaHM3MBbI, = HMX  XapaKTepUCTUKA. [paaulHOHHas
OMOTEXHOJIOTUS: XJIEOOTIEUEHHE, IOJYyUYEHUE KHUCIOMOJIOYHBIX IIPOIYKTOB,
BUHOAEIHE. MukpoOuosornueckuii cuHre3. OObEKThl MUKPOOHOIOTUYECKHUX
texHosnoruid.  IlpomsBoacTBOo  Genka, aMUHOKUCIOT M BUTaMHUHOB.
HcKycCcTBEHHOE  OIUIONOTBOPEHHME.  PEKOHCTpyKIMs — AWLIEKIETOK U
KJIOHUPOBAHHE KUBOTHBIX. METO/ TpaHCIUIaHTAUU SAEP KIETOK.

XpoMOCOMHass U TeHHas WHKeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha U
KOoHCTpyupoBaHue pexkomMOMHaHTHBIX JIHK. JlocTwkeHMss M NEepCleKTUBbBI
XPOMOCOMHOM ¥ T€HHOW MHXEHEpUH. MeIUIMHCKUE OMOTEXHOJIOTUH.
Hcrnonb30BaHUE CTBOJIOBBIX KIIETOK

Cucrema 1 MHOrooOpa3ue OpraHn4ecKoro Mupa

buonornyeckoe pazHooOpaszue opraHu3moB. COBpeMEHHas CHUCTEMa
opranudeckoro mupa. [lpuninunel kinaccudukanuum opraHu3MoB. OCHOBHBIE
CHCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

OcoOEHHOCTH CTPOCHUS U JKU3HENEATCNbHOCTH  OJHOKJIETOUHBIX
opraHu3mMoB. bakrepuu, apxew, OJHOKIETOUYHbIC TPUOBI, OTHOKJIECTOYHBIC
BOIOpOCHU, Jpyrue mnpoTuctbl. KonoHuanbHble Opranu3Msel. [[Br>keHHE
OJTHOKJIETOUYHBIX OPTraHU3MOB: aMEOOUIHOE, KTYTUKOBOE, PECHUYHOE. 3aluTa
y  OJHOKJIETOYHBIX OpPraHu3MOB. Pa3apakuMocTb y  OJHOKJIETOYHBIX
OpraHu3MoB. TaKkCHUCHI

MHorokneToynsie pacreHus. B3auMoOCBA3b 4yacTeld MHOTOKJIETOYHOI'O
opranusma. TKaHHu, OpraHbl U CUCTEMBI OPraHOB MHOTOKJIETOYHOI'O OpraHu3Ma.
Opranusm Kak eauHoe 1enoe. TkaHu pacTeHHuid. TUIbl PaCTUTENBHBIX TKAHEU:
oOpa3oBatenbHasi, TOKPOBHAs, TMPOBOJMAIIAS, OCHOBHAs, MEXaHHUYECKas.
OcobeHHOCTH CTpOCHUS, (PYHKIMA U paCHONIOKEHUS TKaHEW B oOpraHax
pacTeHui

BereraruBHbIE 1 reHEpaTUBHBIE OpraHbl pacTeHU. @YHKIIMA OPTaHOB U
cucteMm opranHoB. Kapkac pacrenuid. /[BH>keHHME MHOTOKJIETOYHBIX PACTECHMM:
TPOINU3MBI U HacTUHU. llommonienre BOAbI, YINIEKMCIIOrO ra3a U MUHEPAJIbHBIX
BellleCTB pacTteHusiMu. Jlpixanue pacrenuit. Juddysus razoB yepes
IIOBEPXHOCTh KJIETKU. TpaHCIOPTHBIE CUCTEMBI pacTeHuM. Beiaenenue y
pacTeHMil. 3ammpTa y MHOTOKIETOUHbIX pacTteHnid. Kyrtukyma. Cpexncrtsa
[IACCUBHOMN U XUMHYECKOHN 3alUThl. DUTOHIIHUIBI.

PazapaxxnmMocCTh 1 perysius y OpraHu3MoB. Pa3npaknuMoCTh U peryssiius
Y MHOTOKJIETOYHBIX pacTE€HHI. POCTOBBIE BEIECTBA U NX 3HAYEHUE

MHOTOKJIETOYHBIE KUBOTHBIE. B3aMMOCBS3b 4aCT€l MHOTOKJIETOYHOTO
opranusma. TkaHu, OpraHbl U CUCTEMBI OPraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
OpranusMm Kak eauHoe 1enoe. ['omeoctas. TkaHM )KMBOTHBIX U Ye0BeKa. THIIBI
YKMBOTHBIX TKAHEW: SMIUTENNAIbHAS, COCAUHUTEIbHASI, MBIILICYHAs, HEPBHAS.
OcobeHHocT CTpoeHMs, (YHKIMNA W paCloIOKEeHUs TKaHeW B opraHax
YKUBOTHBIX U YEIIOBEKA



Opransl 1 CUCTEMBI OPraHOB >KMBOTHBIX. DYHKIMH OPTaHOB U CUCTEM
opraHoB. Omopa Tena opraHu3MoB. CKeneTbl  OIHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIld U BHyTpeHHUN ckeneT. CTpoeHue u
THUIIBI COEUHEHUS KOCTEM.

JIBM>KEHHE MHOTOKJIETOYHBIX KUBOTHBIX. [IuTanue »kuBoTHbIX. [IuTanue
MMO3BOHOYHBIX XKUBOTHBIX. JIpixanue »kuBoTHbIX. KoxkHOe nbixanue. XKabepHoe
Y JIETOYHOE JIbIXAHUE.

JIpIXxaHW€ TO3BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCJIOKHEHHUE
CTPOEHUS JErKUX MO3BOHOYHBIX KUBOTHBIX. [[pIXaTenpHasl CUCTEMA YEJIOBEKA.
MexaHu3M BEHTWIALMM JIETKUX Y MNTHUI[ W MIJICKONMUTAIOMMX. TpaHCHopT
BEILIECTB Yy OPraHU3MOB. TpaHCHOPT BELIECTB Yy JKUBOTHBIX. KpoBeHOCHas
cuctema U e€ opranbl. KpoBeHOCHasi cucteMa mo3BOHOUHBIX )KMBOTHBIX. Kpyru
KpOBOOOpAIlleHUs. DBOJIOIUOHHBIE YCIOKHEHUSI CTPOCHHSI KPOBEHOCHOM
CUCTEMBI NT03BOHOYHBIX JKMBOTHBIX. BbIJieleHrEe y opraHn3mMoB. Beiaenenue y
AKUBOTHBIX. CoKparuTenpHble Bakyonu. Oprassl BblaeneHus. CBA3b MOJIOCTH
T€Ja C KPOBEHOCHOM W BBIICIHUTENIBHOW cHUcTeMaMu. Beigenenue y
MMO3BOHOYHBIX )KMBOTHBIX. 3al[UTa Y MHOTOKJIETOYHBIX KUBOTHBIX. [[OKpOBBI 1
UX IPOU3BOIHBIE.

PazapaxkumocTs u  peryisiius 'y OpranusMoB. PazapaxkumMocts y
OJTHOKJIETOUYHBIX OpPraHu3MoB. Takcuchl. Pa3zgpaxumMocTe W peryinsuus y
MHOTOKJIETOYHBIX pacTeHHil. POCTOBBIE BElIECTBA U UX 3HAUCHHUE.

HepBHas cucremMa u peduekropHas peryasnuss y MHOTOKJIETOUHBIX
XKUBOTHBIX. HepBHast cucreMa M €€ OTAeNnbl. DBOJIOLMOHHOE YCIOKHEHUE
CTPOEHUS HEPBHOM CUCTEMBI Y JKUBOTHBIX.

Pa3pabotka  anroputMoB W mporpamm i 3¢ EKTUBHOM
(GYHKIIMOHANBHOW aHHOTAIIMM T€HOMOB, TPAHCKPUIITOMOB, MPOTEOMOB,
MeTab0JI0OMOB MUKPOOPTaHU3MOB, PACTEHUM, )KUBOTHBIX U YEJIOBEKA

Opranusm 4enoBeKa U €ro 340POBbE

Opranbl U CcHUCTEMBI OpraHoB 4esnoBeka. OTAenbl TOJIOBHOTO MO3ra
MO3BOHOYHBIX KUBOTHBIX. Peduiekc u pednexropnas myra. besycinoBHbie u
ycioBHble peduiekchl. ['ymopanbHash peryiasuus W DHIOKPUHHAs CHCTEMa
KUBOTHBIX M YeyioBeKa. JKene3bl HHIOKPUHHOW CHUCTEMBI M MX TOPMOHBL.
JlelicTBe TOPMOHOB. B3aMMOCBsI3b HEPBHOW UM DJHIOKPUHHOW CHCTEM.
l'unoranamo-runoduzapuas cucremMa. Pednexc u peduiekTopHas ayra.
be3ycnoBHbIe U ycTOBHBIE pe(ICKCHI

3amura opranusma ot Oone3Heid. MMMyHHas cucTemMa 4YelloBeKa.
Krnerounsrit 1 rymopanbHbIi HUMMYHHTET. BpokaéHHBIA, TPHOOPETEHHBIN
crienupUIecKuii UMMYHHUTET. Teopus KIOHATBHO-CEIEKTUBHOTO WMMYHHUTETA
(IL.2pnux, ®.M.bepuer, C.Tonerasa). BocnanurenbHbie OTBETHI OPraHU3MOB.
Posnb BpoXkIEHHOTO IMMYHHUTETA B Pa3BUTHUN CUCTEMHBIX 3a001€BaHUI

KpoBenocHas cucrema u e€ opranbl. Cepjue, KpOBEHOCHBIE COCYIbI U
kpoBb. Kpyru kpoBooOpamienus. Pabora cepana u e€ perynsius



JIpixanue uenoBeka. Juddysus ra3oB 4yepe3 MOBEPXHOCTh KIIETKHU.
JlpixatenbHass cucrema 4YenoBeKa. JlpIxarenbHas MOBEPXHOCTh. Perymsanus
nbIxaHus. J{pIxaTeabHble 00hEMBI

[MumeBaputenbHas cuctema denoBeka. OTAeNbl MUIIEBAPUTEIHLHOTO
Tpakra. [luneBapurenbHble kene3bl. BHyTpUIIOIOCTHOE U BHYTPUKIETOYHOE
MUIeBapEHUE

[ToxpoBsl 1 ux nmpousBoanbsle. Opransl BelaeneHus. [louku. Ctpoenue u
GyHKIMOHNpOBaHKE He(ppoHa. PUIBTpaIys, CEKPEIHs K 0OpaTHOE BCACHIBAaHHE
KaK MEXaHU3MbI pa0OThI OPraHoB BhieeHUA. OOpa3oBaHUE MOYH y YEIOBEKA

JIBM>KEHHE 4YeroBEeKa: MbIieuyHass cucTeMa. CKENEeTHbIE MBIIIBl U UX
paborta. CTpoeHHE U THUITHI COSTUHECHUS KOCTEH

TGOpI/ISI OBOJIIOIIHUH. Pa3ButHe xu3Hu Ha 3eMiie

OpomonmonHas teopus Y. JlapBuHa. IIpennochbuikn BO3HUKHOBEHUS
napBrHHM3Ma. JKn3Hb 1 Hay4dHas nestenbHocTh Y. /[apBuHa.

JBrxymue cuwibl sBomonuu  BuaoB no Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTb PA3MHOKEHUSI OPraHU3MOB, HACIEACTBEHHAs M3MEHYUBOCTD,
0opp0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienue cunTetndeckoit Teopun sBomonuu (CT3I). Heirpanshas
Teopust 3BomonMu. CoBpeMEHHas 53BOJIOLMOHHAA OWONOrus. 3HAueHUe
HBOJIIOLIMOHHOM TEOpUU B (POPMHUPOBAHUM €CTECTBEHHO-HAyYHON KapTHUHBI
Mupa

[Tonynsauuss Kak »JIEMEHTapHas eauHuIa HBOMOLUH. COBpEMEHHBIE
METO/bl OLEHKH TE€HETHYECKOTO pPa3HOOOpa3usi W CTPYKTYpPbl TOMYIISILIHMA.
N3menenne reHo(oHIa MOMYISUMUA KaK 3JIEMEHTApHOE HBOJIIOLMOHHOE
sBJIeHHE. 3aKOH reHeTudeckoro paBHoBecus [[x. Xapau, B. BaiinOepra.

OnemenTapHbie (HAKTOPHI (IBUXKYIIIHE CUIIBI) SBOIIONUK. MyTalmoOHHBIN
npouecc. KomOunaruBHas wusmMeHYMBOCThH. [lpeiid TeHOB — ciydaiiHbie
HEHAaIpaBJICHHbIE W3MEHEHMs] 4YacToT ajuiened B momymauusx. Oddexr
ocHoBarensi.  Murpanuu.  M3omsauust — momynsiiuii:  reorpaduueckas
(mpocTpaHCTBEHHAs ), OMoaoruyeckas (penpoayKTUBHAS).

EctecTtBennblit 0TOOp — HampaBistonuil (HakTop HBOMIOIUU. DOPMBI
€CTECTBEHHOTO0 OTOOpa: JBIXKYUIUM, CTAOMIM3UPYIOLIMNA, pa3phIBAlOLIUN
(mu3pyntuBHbIi). [TonoBoii oTOOD.

[IpucnocobaeHHOCTh OpPraHU3MOB Kak pe3yiabTaT MHUKPOIBOJIOIMH.
Bo3nukHOBeHHEe TpHCOCOONieHU y  OpraHu3MoB. ApoMopdo3sl U
uauoagarnTanuu. [Tpumepsl MIPUCIIOCOOJICHUI y OpPraHu3MOB.
OTHOCHUTETBHOCTD MPUCTIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpa3oBaHue kak pesyabrar
MUKpOdBOIOIMU. M3omsius — kiodeBoid daktop BugoodOpazoBanus. [lytu u
CIOCOOBI BUI000pa30BaHUs: ajIonarpuyecKoe (reorpaduueckoe),
CUMIATPUUYECKOE  (PKOJOTMYECKOE), «MTHOBEHHOE»  (IOJIUILIONIM3AIINS,
rubpuan3anmys). JmuTeasHOCTh BOTIOIMOHHBIX MTPOIIECCOB.



MexaHu3Mbl HOpMHUPOBAHHS OMOJIOTHIECKOTO pa3HOOOpa3usl.

Pone  aBONIOIIMOHHON OWonormu B pa3paboTKe HAyYHBIX METOIOB
coxpaHeHusi Onopa3zHooOpasus. MUKpPOIBOIIONHUS M KOIBOJIIOIUS MAPA3UTOB U
X X035€B. MexaHu3Mbl (OPMHUPOBAHUS YCTOMYUBOCTH K AHTHOMOTHKAM H
CrocoObl OOPHOBI ¢ HE

Mertonpl HU3ydeHUs MAKpPOABOJMIONMU. llaleoHTONOTHYECKHUE METOABI
uzydyenust sBomtouuu. Ilepexonubie ¢opMbl U (PUIIOTEHETUYECKUE PSIIbI
OpTaHU3MOB.

buoreorpadudeckune Metonbl nzydeHus oo, CpaBHeHHE (PIOPHI U
dayHbl MaTepWKOB M OCTPOBOB. buoreorpaduueckne obOmactu 3emin.
BuabnHAEMUKY U PETUKTHI.

OMOpHOJIOTUYECKUE U CPaBHUTEIBHO-MOP(HOIOTHYECKUE  METOJIbI
M3YYCHHUS D3BOJIONUA. | CHETHUECKHE MEXaHW3MBI DBOJIOIMH OHTOTEHE3a W
TTOSIBJICHUST  DBOJIIOIIMOHHBIX HOBIIECTB. [OMOJIOTMYHBIC W aHAJOTHYHBIC
opranbl. PynumenTapHbie opraibl U aTaBU3Mbl. MOJEKyIsIpHO-TEHETUYECKUE,
OMOXMMHUYECKHE MW  MaTeMaTHYeCKHe METOABl M3Y4YEHHUS  SBOJIOIUM.
I'omonoruunbie reHbl. COBpeMEHHBIE METOJIbI TOCTPOCHUS (PUITOTEHETUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTallMH U SBOJIIOIUSI TEHOMOB.

OO6mue 3akoHOMepHOCTH (TpaBmiia) dBodonMH. HeobpaTuMocTh
ABOJTIOIMH. ATanTUBHAS paauaiys. HepaBHOMEPHOCTh TEMITOB YBOJTIOITUN

HayuHble rumote3bl MpOUCXOXKIACHUS >KU3HU Ha 3emiie. AOuMoreHes u
naHcrnepmusi.  JloHayyHble  TOPENCTABICHUS O  3apPOXKIACHUU  KU3HU
(kpeanrionn3M). [unore3a MOCTOSHHOTO CaMO3apOXKIACHUS KU3HU U €€
ompoBepkeHre onbitaMu  @D. Penu, JI. Cnamnanmanu, JI.  Ilactepa.
[TpoucxoxaeHue Ku3HU U aCTPOOUOIIOTHSI.

OcHOBHBIE  3Tanmbl  HEOPraHUYECKOW  HBomtouuu. IlnaHerapHas
(reosoruyeckas) SBOJIOINHMS. XUMHUYECKas HBOIIONUSA. AOHOTCHHBIA CHHTE3
OopraHnyeckux BemecTB u3 Heopranmyeckux. OneiT C. Mumepa u I Opu.
O6pazoBanne mnoiaumMepoB u3 MoHoMepoB. KoarepBatHas rumore3a A.U.
Onapuna, rumore3a mnepBUYHOro OymboHa J[[x. XonjgelHa, TeHeTHYECKas
runore3a [. Mémnepa. Pubosumbr (T. Yek) um rumoresa «mupa PHK» V.
I'unGepra. ®opmupoBaHre MeMOpaH U BOBHUKHOBEHHE MPOTOKIETKH.

Uctopuss 3emunm u metonsl €€ uzydeHus. Mckomaemple OpraHu4ecKue
octatku. ['eoxpononorust u e€ wmetompl. OTHOCUTENbHAsT U aOCONIOTHAs
reoXpoHoJorus. I'eoXpoHoIOrnYecKas MKaaa: 30HbI, 3Pbl, IEPUOABL, STTOXH.

Hauanenbie 3Tanel opranmyeckon 3Bostounu. llosBiieHne M 3BOIONUA
MEPBBIX KJIETOK. DBOJIOIHUS MeTabon3Ma. BOZHUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OWOIUJIEHKM KaK aHaJlor TEPBBIX Ha 3emIie
coobmiectB. CtpomaronuThl. [IpokaproThI 1 SyKapHOTHI.

[Tpoucxoxnenue 3YKapuoT (cumbuorenes). DBOJIIOIIMOHHOE
IIPOUCXOXKJIeHUE BUPYCOB. [IpomcXokaeHMEe MHOTOKJIETOYHBIX OPraHU3MOB.
Bo3HUKHOBEHHE OCHOBHBIX IPYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.



OCHOBHBIE TaIbl 3BOIIOLUH BbICIIUX pacTeHUd. OCHOBHBIE apoMOpP(O3bI
pactenuil. Beixox pacreHmii Ha cymy. llosBiaeHue CHOpoOBBIX pacTeHHU U
3aBoeBaHue uUMH cymH. CeMeHHble pacTeHHus. [IpoMCXOXKIEHHE LBETKOBBIX
pacTeHUN.

OCHOBHBIE ATalbl FBOJIOLUN KUBOTHOTO MUpa. OCHOBHBIE apoMOP(}O3bI
KHUBOTHBIX. Benpckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TUIOB. [IlepBbIe XOpOBbIE KUBOTHBIE. JKU3HB B BOJE. DBOJIOLHS TI03BOHOYHBIX.
[Tpoucxoxnenne ampuouil u pentuauii. [IponcxoxaeHrne MICKOMUTAIONIUX H
ntul. [lpuHnun ximroueBoro apomopgo3za. OcBoeHue O€ClO3BOHOYHBIMU U
II0O3BOHOYHBIMH KMBOTHBIMU CYILH.

PasButne xu3Hu Ha 3emiie IO 3paM M IIEpUOJaM: apxei, MpoTepo30ii,
Majgeo30i, Me3030M, KaiHo30M. OOm@as XapakTepuCTHKa KIMMara u
reoJIOTUYECKUX Iponeccos. [losBiieHre U pacBET XapaKTEPHBIX OPraHU3MOB.
VYrneobpa3oBaHue: ero yclioBuUs U BIMSHUE Ha Ta30BbIM cOCTaB aTMoc(hephl.

MaccoBsle BBIMUPaHUS — HKOJIOTMYECKUE KPU3UCHI Ipouuioro. [Ipuannsl
U CJIEACTBUS MACCOBBIX BBIMUpPAHWM. COBPEMEHHBIM JKOJIOTMYECKUN KPHU3UC,
€ro 0COOEHHOCTH

Paznener u 3anaun antpononoruu. Metoael antponosioruv. CTaHOBJIECHUE
MPEICTABICHUNA O IPOUCXOXKIEHUH YesoBeKa. COBpEeMEHHbIE HAyUYHbIE TEOPHH.

CxoAcTBO 4YenoBeKa C JKUBOTHBIMH. CHCTEMaTHYECKOE IOJIOKEHUE
yenoBeka.  CBUAETENbCTBA  CXOJACTBA  YEJIOBEKA  C  >KUBOTHBIMU:
CpaBHUTEIHLHOMOP(DOIOTUUECKHUE, AMOPHUOJIOTUYECKHE, ¢buzmooro-
OMOXMMHMUYECKHE, TOBeAeHUecKue. OmInuus YeloBeKa OT JKUBOTHBIX.
[IpsAMOXOKA€HUE W KOMIUIEKC CBSI3aHHBIX C HHUM TNIPU3HAKOB. Pa3Butue
TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOW CHCTEMBI.

JBrxymue cuibl  (QakTopbl)  aHTpPONOreHe3a: OMOJOTrHYEeCcKHe,
conpanbHble. CoOTHOIIEHHE OWOJOTMYECKUX M COLUMAIBHBIX (DAKTOPOB B
AHTPOIIOT€HE3E.

OcCHOBHBIE CTaJIMH AHTPOTIOTE€HE3a. ABCTPATIONUTEKHN — ABYHOTHE MPEJIKU
mofed. YenoBek yMenbli, NEpPBbIE HM3TOTOBICHUS Opyaud Tpyzaa. Yenosek
MPSIMOXOMASIINI W TEpBBIM BBIXON Jrofed 3a mpeaensl Adpuxu. Yenosek
reiaenpoeprckuii — oOmui MPeaoK HeaHASPTAIbCKOTO YeJIOBEKa M YeJIOBEKa
pa3syMHOTro. UeloBeK HEaHAEPTAIbCKUM KaK BUJ JIFOACH XOJIOAHOIO KIIMMATa.
UYenoBek pa3syMHBI COBPEMEHHOTO THIIA, JIEHUCOBCKHM YEIOBEK, OCBOCHUE
KOHTHHEHTOB 3a mnpenenaMmu AQpuku.

OBONIONMA ~ COBpPEMEHHOTo 4YenoBeka. EcrecTBeHHbId 0TOOp B
NOMyJISIIUSIX — 4YesioBeka.  MyTalMOHHBIM  Tporiecc U HOJUMOPhU3M.
[TonynsirmoHHBIE BOJHBI, peiid reHoB, Murpanus u «3GdexT ocHoBarens» B
HOMYJISIIUSAX COBPEMEHHOTO YeJIOBEKA.

UYenoseueckue pacel. [lonstue o pace. bonbimme pacel: eBponeougHas
(eBpaswmiickasi), aBCTpaJio-HErpouJiHasl (PKBaTopuajbHasl), MOHTOJIOUIHAS
(a3narcko-amepukaHcKas). Bpemsi v myTu paccesneHusi 4yejioBeKa IO IUIaHETE.



EnuHctBo uenoBedueckux pac. HayuHas HECOCTOSTENBHOCTh pacHu3Ma.
ITprcnocoOaeHHOCTD YeI0BEKa K Pa3HbIM YCIOBHAM OKPYKAIOLIEH Cpenbl.
Bnusinue reorpaduueckoit cpeasl u Apeiida TeHOB Ha MOpQOJIOTHIO U
(pu3noIOTNIO YeIoBeKa

DKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH

Pa3nensl u 3a1aum 3xonoruu. CBA3b IKOJIOTUU C IPYTUMH HAyKaMHu.

MeTtons! 3kostorud. [lonesbie HaOMIOAEHUS. DKCIIEPUMEHTHI B SKOJIOTHU:

NpUPOAHbIE W JabopaTopHble. MoaeaupoBaHWE B 3KOJIOTMU. MOHHUTOPHUHT
OKpY>KaroIel cpeibl: JOKaIbHBINA, PErMOHANTBHBIN U TII00aTbHBIN

Okonmornyeckne  (aKToppl M 3aKOHOMEPHOCTH WX  JICUCTBUA.
Knaccudukanus sxonorudeckux QakTtopoB: abuoTHUeckue, OMOTHYECKHUE,
aHTpornoreHHbie. O0IIMe 3aKOHOMEPHOCTH JIEUCTBHS HIKOJIOTUYECKUX (PAaKTOPOB.
[IpaBuno wmwuaumyma (K. IHnopenrens, FO. JInoux). TonepaHTHOCTS.
OBpUONOHTHBIE U CTECHOOMOHTHBIE OPTraHU3MBbI.

Abunotnueckue ¢akropsl. CBeT Kak dkojorudeckuil (axrop. JerictBue
Pa3HBIX YYACTKOB COJIHEYHOI'O CIIEKTPa Ha OPraHU3Mbl. DKOJIOTHYECKHE TPYTIIIbI
PaCTeHMI M >KMUBOTHBIX II0 OTHOIIEHWIO K CBeTy. CUTrHanbHas poOJIb CBETA.
doTonepruoan3M.

Temneparypa kak skojoruyeckuii gakrop. JleiicTBue TemmepaTypsl Ha
opranu3msl. [IolKuIOoTepMHBIE 1 TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHbBIE
Y CTEHOTEPMHBIE OPTaHU3MBI.

BnaxxnocTps Kak skojornyeckuil ¢akrop. [Ipucnocodnenust pacteHUi K
nojiep>kaHnio BogHoro Oananca. Kinaccugukanus pacTeHnil Mo OTHOLIEHUIO K
Bojie. [IpucnocoOnenus )kMBOTHBIX K H3MEHEHHUIO BOAHOTO peXuMa.

Cpenbl 0OuTaHUs OPraHU3MOB: BOAHASI, HA3€MHO-BO3YIIIHAS], TOYBEHHAs,
IyOMHHAs  TOANOYBEHHAs, BHYTpPHOpPraHu3MeHHas. DOU3NKOXUMHUYECKUE
0CcOOEHHOCTH cpel oOuTaHusi OpraHu3MoB. [IpucmocoOieHrs OpraHu3MOB K
KU3HU B pa3HbIX Cpelax.

buonornueckue putmel. BHemnue u BHyTpeHHHE pUTMBL. CyTOUHBIE U
rOINYHbIE pUTMBI. [IpHCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM
YCJIOBUU JKU3HU.

XKuznennsie ¢Gopmbl opraHu3moB. lloHATHE O XHU3HEHHOUN (dopme.
KuzHennble QOpMBI pacTeHUN: JEepeBbsl, KYCTApHHMKH, KYCTapHHUUKH,
MHOTOJIETHUE TPaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX:
TUAPOOMOHTHI, TEOOMOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTpOEHUS M 00pasza
KHU3HU.

buortnyeckne ¢akroppl. Bumsl OMOTHYECKMX  B3aUMOJCHCTBHIA:
KOHKYpPEHIMsA, XWIIHUYECTBO, CcuUMOMO3 u ero Qopmel. [lapazutusm,
KOOMEpalys, MyTyaln3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HAXJIEOHUUECTBO).
Herpoduueckue B3aumoseiicTBus (Tonuueckue, popudeckue, Gadbpuyeckue).
3HayeHue OMOTHYECKUX B3aMMOJEHCTBUN /JI CYLIECTBOBAHUS OPraHU3MOB B
cpene ooutanus. [IpuHIMI KOHKYPEHTHOTO UCKITIOUEHUS



OKOJIOTUYECKUE  XapaKTepUCTUKU  mnomynsiuud. [lomymsiumss  Kak
Ouonornyeckas cucreMa. Poib HEOMHOPOIHOCTH Cpebl, PU3NUECKUX OapbepoB
U 0COOCHHOCTEH OHWOJOTMH BHJIOB B (POPMHPOBAHHHM IPOCTPAHCTBEHHOM
CTPYKTYpbl monysitiuii. OCHOBHBIE MOKa3aTeIW MNOMYJISIUU: YHUCICHHOCTD,
IJIOTHOCTh, BO3PACTHAS M TOJOBasi CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII
pocTta, CMEpTHOCTb, MUTPAILIUSL.

Oxojioruyeckas  CTpykrypa nonyiadanuu. OleHka  YUCIEHHOCTH
NOMyJSINUK. [[MHaAMUKa NOMyJSALMU U €€ perysanusa. buoTuyecknii moTeHIman
nonyysinuu.  MogenupoBaHue AWHAMUKM —nonyiasinuu.  KpuBble  pocrta
YUCIICHHOCTU mnonyisinuu. KpuBble BbDKMBaHMSA. Perynsuuss 4UCICHHOCTH
MOMYJISIIUI: posib (AaKTOPOB, 3aBHCAIIMX W HE 3aBUCAIIUX OT IIOTHOCTH.
DKOJOTUYECKUE CTpaTeruu BUaoB (1- u K-cTtparerun).

[TonsTue 06 sKoorudeckoi Huiie Buaa. Mecroooburanue. MHoromepHas
Mozesib dkosorndeckor Hummm k.M. XarunHcona. Pa3mepbl sKkonornyeckon
HuiM. [loTeHnmanpHas U pearM30BaHHAs HUIIIU.

Bun kak cucrema nomynsinuii. Apeanbl BUA0OB. BUIIBI 1 UX )KU3HEHHbBIE
CTpaTeruu. 3aKOHOMEPHOCTH  TMOBEACHUS W  MUTpallUd  >KMBOTHBIX.
buonornyeckue nHBa3UM 4y KEPOIHBIX BUIOB

CooOmectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBs3u Mexmy
OpraHu3MamMM B OHOLIEHO3€. DKOcHUCTeMa Kak OTKpbITas cuctema (A.J[x.
Tencnu). @yHKUMOHATIBHBIE OJIOKM OPraHU3MOB B 3KOCHUCTEME: MPOIYLICHTHI,
KOHCYMEHTBI, pelylleHTbl. Tpopuueckue ypoBHU. Tpoduueckue nenu u ceTH.
Abuornueckue 65oku skocucteM. [louBbl U uibl B 3kocucreMax. Kpyrosopor
BELIECTB U MMOTOK 3HEPTUH B IKOCHCTEME.

OcHOBHBIE  TOKa3aTeld d3KOCHUCTEMbl. buomacca W NPOAYKUMSL.
DKOJIOTMYEeCKHE TUPaMU/IbI Y Cell, 0MoMacChl U SHEPTUu.

HampaBnenHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CYKIIECCHUHU.
IlepBruHblE M BTOPHUYHBIE CYKLUECCHMM M HMX MPUYUHBL. AHTPOIIOI€HHbIE
BO3JIEUCTBUSL Ha cykueccuu. KnmmakcHoe cooOuiectBo. buopasHooOpasue u
MOJTHOTA KPYTOBOPOTA BEILLIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

[Tpuponusie DKOCUCTEMBI. AHTpPOTIOTEHHBIE DKOCUCTEMBI.
ArposkocucreMa. ArpoueHo3. Paznuums  MexOy aHTPOIOT€HHBIMU U
MPUPOAHBIMU FKOCUCTEMAMMU.

VYpb6oskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['oponckas
dnopa u ¢dayna. CuHa"Tponm3zanus ropoickoil ¢aynsl. buomoruueckoe u
X03HCTBEHHOE 3HAYEHHUE arpodKOCUCTEM U yPOOIKOCHUCTEM. 3aKOHOMEPHOCTH
(opMHUpOBaHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 9KOCHCTEMAX.

[lepeHoc HSHEpruM M BEHIECTB MEXAY CMEXKHBIMU 3KOCHUCTEMAMH.
YCTOMYMBOCTh  OPraHU3MOB, MONYJSALUMA U DKOCUCTEM B  YCIOBHSAX
€CTECTBEHHBIX U aHTPOIOTCHHBIX BO3JAEHUCTBUN

buocdepa — obmemianerapras 00oyiouka 3eMiid, I€ CYIIECTBYET WU
cymecTtBoBana xu3Hb. Yuenue B.M. Bepnamckoro o Omocdepe. Obnactu
ouocdepsl u e€ coctan. JKuBoe BeuiecTBo orocdepsl U ero GyHKIUU.



3aKOHOMEPHOCTH CyllecTBOBaHUs 6uocdepbl. OcobeHHOCTH OUOoCcheps
KaKk MI00aIbHONW JKocHCTeMbl. J[MHaMmmueckoe paBHOBecue B Ouocdepe.
KpyroBopoTh! BelecTB 1 OMOT€OXUMHUYECKUE IIUKIIBI (YITIepo/ia, a30Ta).
PurmuyHOCTb siBICHUH B Onocdepe.

3onansHOCTE Onocdeprl. [lonsaTre o 6mome. OCHOBHBIE OMOMBI CYIIIH:
TYHJIpa, XBOWHBIE JI€Ca, CMEIIAHHbIE W IIMPOKOJIMCTBEHHBIE Jeca, CTeIH,
CaBaHHBI, ITyCTHIHHU, TPOITUYECKHUE JIeCa, BRICOKOTOPhs. Kinumar, pacTUTenbHBIN
Y )KUBOTHBIN MUDP OMOMOB CYIIIH.

CrpykTypa ¥ (QYHKIUS OJKHUBBIX CHCTEM, OIIEHKA WX PECypCHOTO
noTeHIana u onocPepHnIx QyHKIUH

DKONOTUYECKUE KPU3UCHl U HUX NPUYMHBL. Bo3meicTBue ueroBeka Ha
ouocdepy. 3arpsisHeHue BO3AYIIHON cpeabl. OxpaHa Bo3ayxa. 3arps3HeHUE
BoAHOU cpenbl. OxXxpaHa BOAHBIX pecypcoB. Paspymienue mnousbel. Oxpana
MOYBEHHBIX pecypcoB. M3mMeHeHne KinmMara.

AHTpOIIOTEHHOE BO3JIEWCTBUE HA PACTUTEIBHBIA W KUBOTHBIM MHUP.
OxpaHa pacTUTETHLHOTO W KUBOTHOTO Mupa. OCHOBHBIC MPHUHIIMIBI OXPaHbI
npuponsl. Kpacueie kuuru. Oco00 OXpaHSE€MbIE MPHUPOIHBIE TEPPUTOPUU
(OOIIT). boranuyeckue cajbl U 300JI0THUYECKHUE TapKHU.

OCHOBHBIC PUHITUTIBEI YCTOMYUBOTO PA3BUTHS YEIOBEUESCTBA U IIPUPOIBI.
PanmonanpHoe  NPUPONONOIB30BAHME U COXpPAaHEHHE OHOJIOTHMYECKOTO

pazHooOpa3us 3emMiu

PA3JIEJI 111
PEKOMEHAYEMAS JIMTEPATYPA
l. TepemoB, Anekcannp BanentuHoBnd. buonorus. buonornueckue

cuctembl umporecchl. 10 knace : yueOnuk / A. B. Tepemos, P. A. Ilerpocosa. -
Mockga :BJIAZTIOC, 2023. - 223 c. : ui., IIB. WL, IOPTP., Tabm.; 22 cm. - (PI'OC).;
ISBN978-5-907433-32-8

2. TepemoB, Anekcannp BanentuHoBnd. buonorus. buonornueckue
cucteMsbl urporeccel. 11 kmace : yue6nuk / A. B. Tepemos, P. A. Ilerpocosa. -
MockBa

:BJIIAJIOC, 2023. - 214, [1] c. : un., nopTp., Tad1., IB. WI., TOPTP.; 22 CM. -
(®10C).; ISBN 978-5-907433-34-2

3. O6mmast 6uosnorus : yueonuk mis 10-11-x kimaccoB cpenneii mkomst / [, K.
bensies,A. O. PyBunckuii, H. H. Boponuos u ap.]; nox pen. . K. bensera, A. O.
PyBunckoro. - Mockga : [Ipocsemenue, 1991. - 270, [1] c. : un.; 22 cm.; ISBN 5-
09-003365-X

4. Kopuaruna, Bepa AnexkcangpoBnHa. buonoruss : Pactenus, Oakrepuw,
rpuObI,IUINARHUKH : Yueb. 1y 6-7 k1. cpen. mk. / B.A. Kopuaruna. - 24. usn. -
M., 2002.- 256 c. :uB. ui.; 21 cm.; ISBN 5-901860-24-1

3. Jlatrommu, Buranuii BuktopoBuu. buonorus. XXuotneie [Texkcr] : 7-i
Kjacc :pabouas TeTpaab K yueOHuky B. B. Jlattommna, B. A. Illankuna



"buonorus. XXusornsie. 7 kmacc" : [12+] / B. B. Jlattommn, E. A. Jlamexosa. - 7-
€ u31., CTep.

-Mockaga : Jlpoda, 2016. - 175, [1] c. : un.; 24 cm. - (Tecroseie 3aganus EI'D).;
ISBN 978-5-358-16209-9

6. PoxnoB, Banepesan CepreeBuu. buonorusa. 8 kmacc. YenoBek u ero
3mopoBbe[ TekcT] : yueOHuMK M1 oOmeoOpa3oBarenbHbIX opranm3amnuii / B. C.
Poxnos, C. b. Tpodgumos. - 13-e u3z., nepepad. - Mocksa : Maemosuna, 2023. -
296 c. :1B. wiI.,OpTP., Ta0M.; 22 cM. - (BI'OC).; ISBN 978-5-346-03761-3

7. Canun, Muxaun PomanoBud. buomorus. Yenoek. 9 [knacc] [Tekcrt]
:yuebnnk / M. P. Carmun, H. U. Connn. - Mocksa : Jlpoda, 2024. - 304 c. :
WJ1.,IOPTp., UB. Wi, moptp.; 24 cMm. - (Beprukans. ®I'OC) (YMK "Kusoii
opranusM").;ISBN

978-5-358-09879-4

8. Mycradun, Anexkcannp ['azucoBud. buonorus : aJjisi BEITYCKHUKOB HIKOJI
UIIOCTYMAIONIMX B BY3bl : yuyeOHOe mocoOue i TPYMIbl CHEHUAIBHOCTEH U
npodeccuit "3apaBooxpaneHue” cpeaHero npodeccuoHanbHOro odbpasoBaHus /
A.T. Mycradun ; non penakmueit npodeccopa B. H. Spwiruna. - 23-e uzn., crep.
-Mocksa :Kuopyc, 2021. - 584 c. : ui., tabmn.; 21 cm.; ISBN 978-5-406-08009-2
9. ConoBkoB, Jmutpuii AnzapeeBud. EI'D mno Ouonoruu. IIpakTuyeckas
MOJITOTOBKA: [pa3denbl Ouosioruu: OOTaHWKA, 300JI0THS, aHATOMHUS, OOIIas
OMOJIOTHS, TECTHI MO OTACJIBHBIM TEMaM U MO KaXJOMY pa3Jieny, U'TOTOBbIE TECThI
B HoBOoM ¢opmare EI'D mo Bcemy kypcy]| / . A. CosnoBkoB. - 6-¢ u3l. -
CanxkrtlletepOypr : BXB-IletepOypr, 2020. - 623 c. : ui., Tabmn.; 24 cm.; ISBN 978-
5-

9775-6622-3

10.  Bunuu, I'abpusns JlazapeBuy. buonorus ans nocrynatomux B BY3p1. — M.:
Omnukc, 2018. 2. buonorus: ITocodue ns noctynatomumx B By3bl / [lox pen. M.B.
I'yceBa u A.A. Kamenckoro. — M.: U3a-8o MI'Y: Mup, 2007; ISBN 5-488-
00783-0

11.  Tewnop ., I'pun H., Crayt VY. buonorus B 3-x T. T.1: [lep. ¢ anmn./ITox pen.
P. Conepa-3-¢ uzn., - M.: Mup, 2010. — 454 c., un.; ISBN 978-5-03-003826-1 12.
Teiinop 1., I'pun H., Crayt V. buonorus B 3-x 1. T.2: Ilep. ¢ anrn./Ilox pexn.

P. Conepa-3-e u3a., - M.: Mup, 2010. — 436 c., nn.; ISBN 978-5-03-003827-8

13. Teiinmop M., I'pun H., Crayt V. buonorus B 3-x 1. T.3: Ilep. c anrn./Ilox pen.
P. Conepa-3-¢ uzn., - M.: Mup, 2010. — 451 c., un.; ISBN 978-5-03-003828-5

14. EnuHbplli  rocylapCTBEHHBIM  3k3aMeH.  buomorus :  TUIOBBIE
sKk3aMeHarmoHHbeieBapuanThl : 10 BapuanToB / B. C. Poxnog, H. B. Kotukosa, B.
b. Canenko, A. A.MakcumoB ; moa penakuueit B. C. PoxmoBa. - Mocksa :
HamunonansHoeoOpazoBanue, 2025. - 141 c. : un., Tadm.; 28 cM. - (Ilpoekr ¢
yuactuempazpadorunkoB KM EI'D) (ET'D 2023) (OUIIHN mkone).; ISBN 978-
5-4454-1639-5

15. EguHpll  rOCymapCTBEHHBIM  dK3aMeH.  buosnorus :  TUIIOBBIE
sK3aMeHarimoHHbeieBapuanThl : 30 BapuanToB / B. C. Poxnog, H. B. Kotukosa, B.



b. Canenko, A. A.MakcumoB ; nox penakuueit B. C. Poxmosa. - Mocksa :
HanmonansHoeoOpazoBanue, 2025. - 368 c. : wr., Ttadm.; 28 cMm. - (ITpoekT c
yuactuempazpadorunkoB KM EI'D) (ET'D 2023) (OUIIHN mikone).; ISBN 978-
5-4454-1432-2

16. Otkpeiteiii 6ank 3amanuit EI'D (OUIIN) https://fipi.ru/ege/otkrytyy-
bankzadaniy-ege?ysclid=m9k1p81vak722306359

CTPYKTYPA 3AJIAHUI U KPUTEPUU OLIEHUBAHUS

BerynurensHbple UCTIBITAHUS B OYHOM (hopMe IJIsl OTJAEIBbHBIX KaTeropuit
rpaxaad npu npueme B [IMOU — dpunuan GI'BOY BO Bonr'MY Munznpasa
Poccun mnpoBogurcss B (popMe KOMIBIOTEPHOTO TecTHpoBaHus. Kaxaomy
abUTypUEeHTy TpejJiaraeTcsi OTBETUTh Ha TECTOBBIE BOIPOCHL. B cBoeMm oTBeTe
aOUTYypUEHT JOJDKEH BBIOpaTh WM BHECTU HYKHBIM oTBeT. Kakaplii BapuaHT
conepkut 35 BorpocoB. i1 oTBeTa Ha BONPOCHl A0UTYpUEHTY OTBOAUTCA 1,5
gaca (90 MunyT). Bpems Hauana paboThl HaJ BOIPOCAMU UCUHUCIISAETCS C MOMEHTA
NOJy4YeHHs TecTa. Pe3ynbTaThl caun 3k3ameHa orneHuBarorcs mo 100-0amnbHoN
HIKaJIe
Kpurepuu oueHuBaHus 0TBETOB HA BCTYNIMTEILHOM MCIIBITAHUH 10 OMOJIOT MU
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Ecam B 3apanusnx: 3, 7, 8, 12, 15, 16, 17, 21, 24 gonymena 1 ommnodka,
3ajJlaHue olleHuBaeTca B 1 0aJwLi;

Ecau B 3apanusx: 6,9, 10, 11, 14, 18, 19, 20, 22, 23, 25, 26, 27, 28, 29, 30,
31, 32, 33, 35 nonymena 1 ommndka 3axanue ouennBaercs B 1 6a;

Ipu HaM4YuM OIUOKH BO BCEX OCTAJbHBIX 3a/IaHusl BbIcTaBJsieTcs ()
0aJLJ10B.

JdemMoBepcusi 3aJaHUM 1JIsI BCTYNIUTEJIbHBIX HCIILITAHUN 110 OMOJIOTUH
1. Paccmotpute Tabnuiy «buonorndeckue Haykn». 3alMIIWTE B OTBETE MPOIYIICHHbIN
TepMI/IH, O603Ha‘ICHHBII>'I B Ta6J'II/ILIC BOHpOCI/ITeHBHHM 3HAKOM.

Hayka O0sacTh NnpUMeHeHust
Opuuronorus Onucanune MopQosaoruu, (HU3HOIOTUU U IKOJIOTHH
TITHI
? W3y4deHne 3TanoB raMeToreHesa, orioJ0TBOPEHUS U
pa3BUTHA 3apoJblla

Jamumure B 1mosie orBeT. OTBET:

2. Paccmotpute Tabnuily « YpoBHHM OpraHu3aliy KUBOW MPUPOJIBD U 3aMOJHUTE MYCTYIO
SIYEHKY, BIIUCAB COOTBETCTBYIOIIUN TEPMUH.
YpoBennb IIpumep
Perumikanus JIHK
[TonmynsunoHHO- BUIOBOM O3epHas JArymKa Me4eT UKpy

Januiure B mojie oTBeT. OTBET:




3. UccnenoBarens n3ydan ocCOOCHHOCTH apTepuil Malloro Kpyra kpoBooOparmieHus. Kak
M3MEHUTCS TONIMHA CTEHOK COCYJI0B U UX CYMMAapHOE IONIEPEYHOE CEYEHHE 10 HAITPABIICHUIO
ToKa KpoBu? J{J1s Ka /101 BETMYMHBI ONPEIETUTE COOTBETCTBYIOIINI XapaKTep ee U3MEHEHUS:
1) yBenuauTcst

2) yMEHbIIUTCSA

3) He UBMEHUTCS

3anuiuTe BeIOpaHHble HU(PBI 1T Kak10i BenuuuHbl. L{udpel B 0TBETE MOTYT MOBTOPSTHCS.

ToammHAa CTEHOK cocyaos CYMMapHOC MOMEPEIYHOEC CEICHUE

4. CxoJBKO BUIOB TaMeT 00pa3yeTcs y IUreTepO3UTrOTHBIX PACTEHUH Topoxa Py AUTHOPUITHOM
CKpELIMBaHUU (TEHBI HE 00Pa3yoT IPYIITy CHETUICHHS)?

B otBer 3amumuTe Tonpko 1upy. OTBeET:

5. PaCCMOTpI/ITe PUCYHOK U BBIITOJIHUTEC 3a/IaHUC.
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Kakum Homepom Ha cxeme peruinkanuu JJHK o6o3nauena nuaupyromas nens?

B otBer 3anummmre uudpy. OTBeT:

6. YcraHOBUTE COOTBETCTBHE MEXAY XapakTEepUCTUKaMHU U METOJaMU CeJNEKIUH U
OMOTEXHOJIOTUH, 0003HAYEHHBIMU LM(PpPaMU Ha PUCYHKe: K KaKIOM MO3UIUH, JaHHOH B
HEPBOM CTONOIIE, TOAOEPUTE COOTBETCTBYIOUIYIO MIO3ULIMIO U3 BTOPOTO CTOIONA.



METO/IbI
XAPAKTEPUCTUKA

A) YBenuuenue xpomocoMHoro Habopa 1) 1

b) IIpoucxonut arperanus 6macromepo  2) 2 B) Kietku
MOJTyYEHHOTO OpraHW3Ma UMEIOT JBa Pa3HBIX TCHOTHITA

I') Cnuanue TUIIONIHBIX TaMET

J1) Ucrionp30BaHuE KOJXHUITMHA

E) Opranusm chopMupoBaH U3 4eThIPEX TaMeT

3aHI/IH_II/ITe B OTBECT I_II/I(prI, PacCIloIOKUB UX B MMOPAAKE, COOTBCTCTBYIOLIEM 6YKBaMZ
A|B | B | T | II|E

7. Bce nepeunciaeHHble HUKE MIPU3HAKU, KPOME TPEX, UCTOIB3YIOTCA JUISl OMMCAHUS MHTO3a.
Omnpenenure TpU NPU3HAKA, BBINAJAIOMMX M3 OOIIETO CIUCKA, M 3alUIIUTEe B TaOIHILY
U GPBbI, 0] KOTOPHIMU OHU YKa3aHBI.

1) CnocoOcTByeT mnoaAepKaHUIO T€HETUYECKOro IOCTOSHCTBA B psAy IOKOJCHUM mpu
0ecroyioM pa3MHOKEHHUH.

2) [Ipoucxoaut npu 06pa30BaHUU CIIOP NAOPOTHUKOB.

3) Ob6ecnieunBaeT KOMOMHATUBHYIO U3MEHUUBOCTb.

4) CniocoOCTBYeT NOJAEPKAHUIO TTOCTOSIHHOTO KOJIMYECTBA XPOMOCOM B PsJTy TTOKOJIEHUH MPH
MI0JIOBOM Pa3MHOKEHHH.

5) IIpoucxonut npu 06pa30BaHUU raMeT MXOB.

6) JIeXHUT B OCHOBE KJIOHAJILHOTO pa3MHOKeHus.OTBeT:

8. YcraHoBuTE MOCIE10BATENBEHOCTD MPOLIECCOB AMOPHOHAIILHOTO Pa3BUTHS JISATYILIKH.
3anmummTe COOTBETCTBYOIIYIO MTOCIIEAOBATEIBHOCTD U(D.

1) dopmupoBaHrEe KPOBEHOCHOH CUCTEMBI

2) obpazoBanue 6iacTornopa

3) nmepBoe ApoOIECHNE 3UTOTHI

4) popmupoanue Oiactornens 5) 060ocobnenne HepBHOM TIacTUHKA OTBET:




9. YcTaHOBUTE COOTBETCTBHE MEKAY XapAKTEPUCTUKAMH M CTAAUAMH, 0003HAYEHHBIMH Ha
cxeme mudpamu 1, 2, 3: K KaKIOW NO3MLUHU, TAHHOM B TEPBOM CTONOLE, MONOEpHUTE
COOTBETCTBYIOIIYIO [TO3UIUIO U3 BTOPOTO CTONIOIA.
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XAPAKTEPUCTUKHU CTAIUU
A) obuTaer B e4eHU KPYIMHOTO pOraToro CKoTa 1)1
b) sBnsieTcst TMYMHKOM, IPUKPEIUIEHHOM K pacTeHUsIM ~ 2) 2
B) 3arnarbiBaeTCsi OKOHUATEIBbHBIM XO35IMHOM 3)3
I') oronoTBOpEHUE B MpoLiECCe Pa3MHOKEHHS
J1) nepemenaeTcsi B BOAHOU cpee
E) nokuniaer teno npoMexxyTouHOTO XO35IMHA
3anuiuuTe BbIOpaHHbIe HUQPHI 110]] COOTBETCTBYIOIIUMU OyKBaMHU.
Ortser:

A B B r I E

10. YcTaHOBUTE COOTBETCTBHE MEXKY XapaKTEPUCTUKAMH U KOMIIOHEHTAMH JIMIIANHUKA,
0003HaYEHHBIMH HAa PUCYHKE BBIIIE IIU(pPaMU: K KKI0M MO3UINH, TaHHON B TIEPBOM CTOJIOIIE,
MOA0EpPUTE COOTBETCTBYIONIYIO MTO3UIMIO U3 BTOPOTO CTONIOIA.

XAPAKTEPUCTHUKU KOMIIOHEHT JINIIIAMHUKA
A) coctout u3 rudos 1)1
b) puxcupyer armocdepHslii a30T 2)2

B) BcacwiBaeT MUHEpaIbHBIE BEMIECTBA U3 CyOCTpara
I') ocymectBisier poTocunTes

J1) o6pasyeT pu3ouabt

E) nuraercs rereporpodHo



3anumure B OTBET HUQPHI, PACHIOIOKUB UX B OPSIJIKE, COOTBETCTBYIOIEM OyKBaM:
A b B r i | E

11. YcTaHoBUTE ~ COOTBETCTBHE  MEXKIY  XapaKTepUCTUKAMU U CTPYKTYpaMHu,
0003HaUEHHBIMH Ha PUCYHKE T pamu 1, 2, 3: K KaXK10# MO3UINH, TAHHOW B IIEPBOM CTOJIOIIE,
oJ0EPUTE COOTBETCTBYIOIILYO MTO3UIMEO U3 BTOPOTO CTOJIONA.

XAPAKTEPUCTHUKHA CTPYKTYPA
A) OTCYTCTBYET y JIByCTBOPYATHIX MOJIJTIOCKOB 1)1
b) y ronoBoHOrHX MOJUTIOCKOB ()OPMUPYET BOPOHKY U 2)2
nrymnaibia
B) 'y OonpmmHCTBa  BHUJOB  TOJOBOHOTHX 3)3
penynupoBaHa

I') BeIIESIET CITU3H AJI OOJIETYeHHSI IBHYKCHHS

J1) ykperuisieTcss KapOOHATOM KaJIbIUs

E) y IBycTBOpUaThIX MOXKET BTATMBATHCS B PAKOBUHY
5

3anuiuTe BbIOpaHHbIE HU(PHI [TOJT COOTBETCTBYIOIIMMH OyKBaMH.

OTtBeT:

A B B r i E

12. YcTaHOBUTE IIOCIEAOBATEIBHOCTh COIOJUMHEHUS CHCTEMAaTHYEeCKUX KaTel“OpI/Iﬁ y
JKHUBOTHBIX, HAYWHAaA C HalMEHBIIICH.



1. CemeiictBo Bomubu (I1coBrbie).

2. Knacc Muekomnuraromue.

3. Bux OOBIKHOBEHHAS JINCHUIIA.

4. Otpsg XulHbIE.

5. Tun Xopaossle.

6. Pox JIucuna.

OTtBerT:

13. VYcTaHOBUTE  COOTBETCTBHE  MEXKIY  XapakTEPUCTUKAMU U CTPYKTypaMH,

0003HaYEeHHBIMU Ha pUCYHKE BbIle nudpamu 1, 2, 3: K KaXKI0i NO3UINHU, JTAHHOH B TIEPBOM
cTod1e, NoA0epuTe COOTBETCTBYIOLIYIO TO3UIIMIO U3 BTOPOTO CTONIOLA.

-4 5 3 6 V|

XAPAKTEPUCTHKA CTPYKTYPA
A) oOpa3oBaHa THAIMHOBBIM XPSIIOM 1)1
b) conepkuT cTBOSIOBBIE KIIETKU KPOBU 2)2

B) cHmxaer TpeHHe MeXy COUJICHSIOUMMUCS KOCTsIMH 3) 3
I') umeeT siuencTyro CTpyKTypy
J1) chopmupoBaHa KUPOBOI TKaHbIO

E) pacnionaraercs B nojoctu quagusa
3anumure BoIOpaHHbIE UQPHI 0] COOTBETCTBYIOMMMHU OykBamMu. OTBET:
A b B r b E

14.  YctaHoBUTE COOTBETCTBHE MEXIY CTPYKTypamH, 0003HAUYCHHBIMHM Ha PUCYHKE BBILIE
uuppamu 1, 2, 3 U UX XapaKTepUCTHUKAMH: K Ka)KJOW MO3ULIMHU, JAHHOH B MEPBOM CTOJIOLIE,
noAOEpUTE COOTBETCTBYIOILYIO MO3UIUIO U3 BTOPOTO CTONOLA.



XAPAKTEPUCTHUKHA CTPYKTYPA

A) BeHa Majoro Kpyra KpoBooOparieHus 1)1
b) Hecer kpoBb B IipaBoe Mpeacepane 2)2
B) conepxut aprepuanbHyro KpOBb 3)3

I') nomy4aer KpoBb U3 JIETOYHOI'O CTBOJIA
J1) siBnsieTcst KpyIHOM aprepueit
E) nony4aer BeHO3HYI0 KpOBb U3 BEpXHEH yacTu Tena

3anummTe B OTBET HUQPHI, PACTIOIOKHUB UX B MOPSIKE, COOTBETCTBYIOIIEM OykBam: OTBET:
A b B r b E

15.  YcranoBuTe mNpaBWIBHYIO MOCIEIOBATEIFHOCTh MPOIIECCOB MMMYHHOTO OTBETa Yy
YeloBeKa TMpPU TEPBUYHBIM KOHTAKTE C AHTUTEHOM. 3alUIIUTe COOTBETCTBYIOIIYIO
MOCJIEI0BATENHHOCTH ITUGD.

1) anTurennas crumynsanus B-nmumdonnton

2) IpOHUKHOBEHHUE MaTOTeHa B OPraHU3M YeTIOBeKa

3) oOpa3oBaHME KOMITJIEKCA AHTUTEH-aHTUTENO

4) oOHapyXeHHE AaHTUTEHOB UMMYHHBIMU KJIETKaMH

5) YHUUTOXXEHHE MaToreHa

6) CUHTE3 aHTUTEN IMMYHHBIMH KJIeTKaMUOTBET:

16. YcraHoBUTE MOCIENIOBATEIBHOCTh MPOIECCOB, MPOUCXOAALIMX TNPU 00pa3oBaHUU U
JIBUKEHUH MOYHM B BBIICIUTEIBHOW CHCTEME. 3allMUINTEe B TaOMUIly COOTBETCTBYIOILYIO
MOCIIEIOBATEILHOCTD LTUMD.

1) ®@unpTparus KpoBU B KATWIISIPHOM KITyOOUKe.

2) IloctyniieHue BTOPUYHOM MOYM B IOYEUHYIO JIOXAHKY.

3) JBuxkeHue nepBUYHON MOYH 10 KaHATy HepoHa.

4) OGpaTHOe BcachIBaHHE INIIOKO3BI U colieil B nete [ene.

5) HocrtynneHre BTOPUYHON MOYU B cOOMpaTeNbHbIe TPyOOUKH.



OTtBeT:

17. Ilpountaiite TekcT. BpiOepure Tpu mNpemIOKEHUS, B KOTOPBIX JaHBl TNPUMEPHI
KOHBEPIeHIUN Y KMBOTHBIX. 3alMIIUTE B TAOJIUIYy HUQPBIL, 10]] KOTOPBIMU OHU YKa3aHHBI.

(1) Ecau pa3Hble Bubl HEPOICTBEHHBIX OPraHU3MOB OOMTAIOT B CXOXKHUX YCIOBHAX, TO Y HUX
MOTYT Pa3BUTbCS CXOXKHE MpUcnocodnenus. (2) Y poid U pakooOpa3HBIX B CBSI3U C 0OUTaHHEM
B BOJHOH cpene chOpMUPOBAIUCH CXOXKHE OpraHbl JbIxanus — xadpsl. (3) HeobxogumocTs
[OJIy4yaTh KUCJIOPOJ B HA3€MHO-BO3YIIHOH cpelle MpuBesa K MOSABICHHUIO y MO3BOHOYHBIX
KMBOTHBIX CHayalla MEIIKOBHJIHBIX, a 3aTeM sUeucThIX JErkux. (4) [lepenHue KOHEYHOCTH
MUHTBUHOB M TIOJIEHEH MpeoOpa3oBaIMCh B JACTHI B CBA3H C MEPEXOOM K BOIHOMY 00pazy
xu3HU. (5)[IpuMepoM KOHBEpreHLUMH MOXET ObIThb HE TOJIBKO BHEILIHEE CXOACTBO, HO M
OJMHAKOBOE TIOBEJCHUE JKMBOTHBIX. (6)Hampumep, OpoHEHOCHBI W HEKOTOpPbIE BHIBI
TapakaHoB, Oydy4H OTPEBOKEHHBIMHU, CBOPAUMBAIOTCS B U/1€AIbHBIH 1Iap.

OTtBeT:

18.  YcranoBuUTE COOTBETCTBHE MEXIY XapaKTEPUCTHUKAMU MU IMPUMEpPAMHU 3KOCUCTEM: K
Ka)XXJI0M MO3WIIMHU, TAaHHOW B TIEPBOM CTOJNOIE, MOJOEPUTE COOTBETCTBYIOIIYIO MO3UIHIO U3
BTOPOTro cTOJiO0NA.

XAPAKTEPUCTHUKHA IMPUMEPBI DKOCUCTEM
A) cbOalaHCHPOBaHHBIN KPYTOBOPOT BELIECTB 1) HaryJIbHBIH TPy X035HCTBA
b) camM0B0300HOBIIEHUE KOCHCTEMBI 2) MIPEeCHOBOIHOE 03€PO

B) neiicTBre nCKycCTBEHHOIO 0TOOpa

I') pa3BeTBIEHHBIE CETH MUTAHUS

J1) ucroyib30BaHKE MUILEBBIX J00OaBOK
E) npeobnaganue oqHOTO BUA PHIOBI

3anumure BoIOpaHHbIE UQPHI 0] COOTBETCTBYIOMMMHU OykBamMu. OTBET:

19.  VYcraHoBuUTE COOTBETCTBHE MEXJy IPU3HAKAMU M SKOJOTMYECKUMHU TpyIIaMu
MO3BOHOYHBIX KMBOTHBIX: K KaXJIOW MO3UIMH, JAHHOH B INEpPBOM CTONOLE, MOnOepure
COOTBETCTBYIOIYIO O3ULUIO U3 BTOPOTO CTONOIA.

[TPU3HAKU OKOJIOTMYECKUE I'PYIIIIBI
I[TO3BOHOYHBIX )KMBOTHbBIX

A) anbpBeosIpHbIE TETKUE 1) molkunoTepMHbIe (XOJIOAHOKPOBHBIE)

b) xpoBb B cepalie BeHo3Has B) monHOe 2) roMOHOTEepMHBIE (TEIIIOKPOBHBIC)

paszerneHue B CepaLe apTepUaIbHON

KpPOBH M BEHO3HOH KpoBH I') MEPCTHBIN

WJIU TIEPbEBOU ITOKPOB TeNIa

1) obunbHOE BBIZICIICHUE  CIIM3U KOXKEH,
HEOOXOIUMOM IS JbIXaHUs

E) BeIcOKHI TOCTOSIHHBIN YPOBEHb OCHOBHOTO OOMEHa

3anuiuTe B OTBET HU(PBI, PACTIONOXKUB UX B MOPSIKE, COOTBETCTBYIOIEM OyKBaMm:
A b B r A E




20.  YcraHOBHTE COOTBETCTBHE MEXIY NMPUMEpPaMH U (OpPMaMHU B3aUMOOTHOIICHUH MEXITY
OpraHu3MaMH: K KaXJI0i O3HIINH, JAHHOH B IEPBOM CTOJIOIIE, TO0EPUTE COOTBETCTBYIOLIYIO
MO3HIUIO U3 BTOPOTO CTONOIA

XAPAKTEPUCTHUKHA THUIIbI
B3AMMOOTHOIIEHUI
A) OTHOIICHUS MEXIY OopraHu3Mamu 1) myTyanusm

AHTarOHUCTUYECKOTO XapaKTepa
b) opranusm ucnonb3yeT Ipyroit OpraHu3M B Ka4eCTBE MUIIU
B) OTHOIICHUS JIByX OpPraHU3MOB SIBJISIIOTCS
B3aMMOBBITOJTHBIMU

2) KOMMEHCATU3M
3) mapazutusm

I') opranusm siBnsieTcs cpeioit 0OMTaHus OpraHu3Ma Jpyroro BUa,
B3aMEH I0JIy4as OT HEroO MUTaTeIbHbIC BEIIeCTBA
J1) opranu3m nuTaeTcs OCTaTKaMH Tpare3bl IPyroro opraHuzMa

E) opranusm ucnomnb3yercs Apyroi OpraHusM B KauecTBE YOEKHUII]
HE HaHOCA Bpena

3anummte B OTBET MHU(PHI, pACIIOIOKUB HX B MOPSIKE, COOTBETCTBYIOIIEM OykBam. OTBeT:

A b B r i | E
21.  IIpoanamusupyiite Tabmuiy «PekomeHayeMble HOPMBI TOTpPEOICHHS BUTAMHUHOB B
Pa3IMYHBIX CTPAHAXY.
Buramun Pocculickas ®enepanus CHIA u Kanana
AnexBaTHBII Bepxuui AnexBaTHBII Bepxuauit
YpOBEHb JIOTTYCTUMBIN YpOBEHb JOTYCTUMBIN
noTpedIeHus YpOBEHb noTpedIeHus YpOBEHb
noTpedIeHus noTpedIeHus
Toxogepon 15 100 15 1000
(ButamuH E), mr
Kanbsiugepon 10 15 5 50
(ButamuH /1), MK
AckopbuHOBas 90 700 90 2000
KHCIIOTa
(ButamuH C), Mr
QdonmeBast KHCIIOTa 400 600 400 1000
(ButamuH B9), Mkr
[Tupunokcuu 2 6 1,3 100
(ButamuH B6), Mr

Bribepure Bce yTBEp)KICHHUS, KOTOPbIe MOXXHO C(OPMYJIMPOBATH HAa OCHOBAHWUHU aHAIU3a
MIPEJICTABICHHBIX JaHHbBIX. 3alUIINTE B OTBETE LUQPHI, 101 KOTOPHIMU yKa3aHbl BbIOpaHHbBIE

YTBEPKACHMUSL.

1) AZleKBaTHBIA ypOBEeHb MOTpeOneHus: (HonueBol KHUCIOTHI OOJbIIE, YeM aJeKBaTHBIN
ypOBEHb NOTPeOIeHHS MUPUAOKCHHA.




2) B Poccuiickoit deneparu pasHuIia MEXIy aJeKBaTHBIM YPOBHEM TMOTpPEOJICHUS U
BEPXHHUM JIOITyCTUMBIM YPOBHEM noTpebienus o6onpie, uem B CIIA u Kanane.

3) AJeKBaTHBINA YpOBEHb NOTPEOICHHS KabLU(epoia MEHbIIIE, YeM aJIeKBAaTHBIH YPOBEHb
noTpeOsIeHUs MUPHUIOKCHHA.
4) B CIIA u Kanazne BepXHUil JOITyCTUMBIN YPOBEHb NMOTPEOICHUSI BUTAMUHOB OOJIbIIIE,

yeM B Poccutickoit denepannu.
5) AJIeKBaTHBI YPOBEHb IMOTPEOJICHUSI >KUPOPACTBOPUMBIX BHUTAMHUHOB MEHBIIE, YEM
a/IeKBaTHBIN YPOBEHb MOTPEOICHHS BOAOPACTBOPUMBIX BUTAMHUHOB.

OtBerT:

22.  Paccmotputre cxemy >KM3HEHHOTO IIMKJIa MXa. YCTaHOBUTE COOTBETCTBHE MEXKIY
XapaKTEepUCTUKAMHU U CTAIUAMM >KM3HEHHOI'O LUKJIA: K KaKI0M MO3ULNHU, JaHHON B IEPBOM
CTOJIONIE, TTOA0EPUTE COOTBETCTBYIOIIYIO MO3HIIMIO U3 BTOPOTO CTONIOIA.

XAPAKTEPUCTUKHA CTAINU XXN3HEHHOT O
[IUKITA
A) OmtopoTBOpeHue 1)1
b) MHoroneTHui 3enénblii mooder 2) 2
B) [osiBnsieTcst B pe3yabrate JeleHHs KIIETOK CIIOPbI 3)3 I') Knetkw,
¢dopmupyrouecs B cnopanrusix 4) 4
J1) becnionoe mokoyieHune 5)5

E) Nmeet criopanrum

3aHI/IH_II/ITe B OTBECT LII/I(prI, PacIloIOXUB UX B MMOPAAKE, COOTBCTCTBYIOLIEM 6YKBaMZ
A |B |B |I' |Oo |E

23.  VYcTaHOBUTE COOTBETCTBHE MEXKIY XapaKTEPUCTUKAMU U CTPYKTypaMH KIIETKH,
0003HauUEHHBIMU IUGpaMHU Ha PUCYHKE: K KaKJI0M MO3UIMH, JaHHOW B INEPBOM CTOJOIIE,
o0epuTe COOTBETCTBYIOIIYIO MO3UIMIO U3 BTOPOTO CTOJIONA.

XAPAKTEPUCTUKHU CTPYKTVYPA KJIETKHA



A) mpoTeKaHue TIINKOIN3a 1)1
b) xonbrieBbie monekynbsl JJHK 2) 2
B) cuntes pPHK mis pubocom 70S- tumna 3)3

I') coopka cyosenunu pudocom 40S u 60S u3 monekyn pPHK 4) 4
1 OeJKoB

J1) opranu3anus MUKpOTPyOOUEK BepeTeHa JICIICHUS

E) nanuuue 6enka TyOyiamHa

3aHI/IH_II/ITe B OTBECT LII/I(prI, PacIlOIOKUB UX B MMOPAAKE, COOTBCTCTBYIOLIEM 6YKBaMZ
A|B | B | T | O] E

24.  [Ipoanamusupyiite Tabmuny «CocTaB W (QyHKIMM BHYTPEHHEH Cpelbl UeIOBEeKa».
3anonHuTe MyCThIE STYEHKU TaONUIIbI, UCTIOIb3Ys TEPMHUHBI U TIOHATHUS, IPUBEIEHHBIE B CITHCKE.
Jns kaxaoi stueiiku, 0003HaueHHOM OyKBOW, BBIOEpUTE COOTBETCTBYIOIIMN TEPMHUH WIIH
IIPOLIECC U3 MPEII0KEHHOTO CITMCKA.

CocraB ¥ pyHKIIMM BHYTPEHHEHN Cpe/ibl YeI0BeKa

KomnoneHnTs! MecronaxoxeHne OyHKINH
TKaHeBas (b) TPAHCIOPT BELIECTB MEXKTY
KUIKOCTh KPOBBIO U KJIETKaMH
OpraHusma
KpOBb Cep/lle U KPOBEHOCHbIE (B)
COCybl
(A) COCY/Ibl, TPOTOKH U o0e33apakuBaHue 1
y3IIBI BO3BpAICHHUE B KPOBb
TKAHEBOH XUIKOCTH

Cnucox TepMHHOB

. IIma3zma.

JInmda.

[lepenoc ra3oB U MUTATENbHBIX BELIECTB.

TpaHcriopTHAsE, IMMYHHAs, TyMOpaJbHast, TEPMOPETYIISAIINOHHASI.
CoxpaHeHHe TOCTOSTHHOW TeMITepaTyphl Teja.

B cniuHHOMO3roBOM KaHasie roJI0BHOTO M CIIMHHOT'O MO3Ta.

XU AW~



7. B KpyIHBIX M MEJIKHUX COCYJlaX OpraHu3Ma.
8. IIpoMexyTKu Mexay KIETKaMH.
3anumuTe B OTBET MU(PHI, PACIIONIOKHUB UX B TIOPSIKE, COOTBETCTBYIOIIEM OyKBaM:

A b B

25. YcTaHOBUTE COOTBETCTBUE MEX]Y XapaKTEPUCTHUKAMU M CTAIUSMU >KM3HEHHOTO LIHUKJIA
3€JICHBIX BOAOPOCIEH, 0003HaueHHbIMU mudpamu 1, 2, 3, 4 Ha cxeMe HWXKE: K KaxIou
MO3UIUH, TAHHOW B TIEPBOM CTOJIOIIE, MOIOCPUTE COOTBETCTBYONIYIO TTO3UIIHIO M3 BTOPOTO

cTosbua.
g =
Ciamanme ramer
/ (06pa3oBaAHHBIX PASHBIMHU
ocobsMn)
MnuTo3 Msrss \
f 4
Becnonoce ITononoe
PaZMHOXXEeHNne PasMHOXEeHHe
v \ Meuoa
XAPAKTEPUCTHUKHA CTAIUN
A) siBIsieTcs MOABUXKHON cIOpoit (300CcTIOpOi) 1)1
b) nMeeT TCHETHYECKUN MaTepual oT 2)2
JIBYX POIUTENBCKUX 0COOEH
B) ramionuaHas cTajusl, oOpasyromas 3)3
MOJIOBBIE KIIETKU
I') ygacTByeT B OIUIOAOTBOPEHHUH JPYTUX KIETOK 4)4

J1) cragusi ¢ caMbIM aKTUBHBIM METab0JIM3MOM

E) npencraBnena oHOM HEMOABUKHOM KJIETKOM
3anumure B OTBET HUQPBI, PACIOI0KHUB UX B MOPSIJIKE, COOTBETCTBYIOIEM OyKBaM:
A b B r i | E

26. YcTaHOBUTE COOTBETCTBUE MEXAY XapaKTEPUCTUKAMU U PACTUTEIbHBIMH TKaHSIMH,
n300paKeHHBIMM Ha pUCyHKax 1, 2, 3: K KaXJO0H MO3MILIMH, JAaHHOW B MEpBOM CTONOILE,
noAOGEpUTE COOTBETCTBYIOILYIO MO3UIUIO U3 BTOPOTO CTONOLA.

XAPAKTEPUCTUKUA PACTUTEJIBHBIE
TKAHU
A) IpOBOIUT PacTBOPHI MUHEPAIbHBIX COJEH 1
Bb) mpoBoguT BemiecTBa 3a CUeT KOPHEBOTO JaBieHHs MU 2) 2 TpaHCHHUPALHH
3)3

B) conepxuT CUTOBUIHBIE TITACTUHKH

I') naet Havyano ¢gaosmMe u Kcuieme

J1) siBsieTcst 00pa3oBaTENbHOM TKAaHBIO

E) sBnsieTcs mpoBOAIIUM 3JI€MEHTOM JyOa



3anumuTe B OTBET HUQPHI, PACTIOIOKHB UX B IOPSIJIKE, COOTBETCTBYIOIIEM OyKBaM:
A b B r Ji | E

27. YCTaHOBUTE COOTBETCTBUE MEXJY XapaKTEPUCTUKAMM M OpPraHaMH >KMBOTHOIO,
0003HaYeHHBIMHU Ha PUCYHKE BhIIIE uppamu 1, 2, 3: K Kax 101 O3ULINH, JTaHHOW B IEPBOM
crosl1ie, moadepuTe COOTBETCTBYONIYIO MO3UIIMIO U3 BTOPOTO CTONIONA.

XAPAKTEPUCTHUKU OPI'AHBI )KNBOTHOI'O
A) paznenéH Ha TpH KaMepbl 1)1
b) comepxut cmenanHyo KpoBb 2) 2
B) ocymiectBnsieT ra3000MeH ¢ KPOBBIO 3)3

I') umeer siuencroe crpoexHue
J1) MmeHsier 00bEM 3a CU€T OBMKEHUM TPyIHOU KIETKH
E) cocrout u3 xpsimei

3anuiuTe B OTBET HU(PHI, PACTIONOXKUB UX B MOPSIKE, COOTBETCTBYIOIEM OyKBaMm:
A b B r Ji | E




28. PaccMOTpUTE PUCYHOK U BBIIIOJHUTE 33aHHUE.

YcTraHOBHTE COOTBETCTBHE MEXK/TY XapaKTEPUCTUKAMU U KHUBOTHBIMH, U300pKEHHBIMH Ha
pucyHkax 1, 2, 3: K Ka)I0¥ MO3UIINHU, JAHHON B IEPBOM CTOJIOIIE, TTOIOEPUTE COOTBETCTBYIOIIYIO
MTO3UITUIO U3 BTOPOTO CTONIONA.

XAPAKTEPUCTUKA JXNBOTHBIE
A) TONBKO BEHO3HAs! KPOBb B CEPIIES 1)1

b) xBocTatoe 3eMHOBOTHOE 2) 2

B) nanuume rpynHoit KieTKH 3)3

I') Hanuume 3apoJbIIICBOM 000104k —

aMHUOHA

Jl) Hanuuue B MO3BOHOYHUKE TOJBKO JBYX OT/AEJIOB:
TYJIOBUIITHOTO U XBOCTOBOTO
E) pasmHOxeHue Ha cy1ie
3anuiuTe B OTBET HU(PHI, PACTIONOKUB UX B TOPSAKE, COOTBETCTBYIOIIEM OyKBaMm:

A|B | B | T | 1| E

29. YcTaHOBUTE COOTBETCTBUE MEXAY OCOOEHHOCTSIMHM CTPOEHUS M KIIETKaMM, KOTOPHIM OHHU
CBOMCTBEHHBI: K KaXJOM TO3WIMU, JAaHHOM B TEpBOM CTOJOIE, TOnOepuTe
COOTBETCTBYIOIIYIO IO3UIIMIO U3 BTOPOTO CTOIONA.

OCOBEHHOCTHU CTPOEHUA KJIETKA

A) Hannuue mumactug 1

b) Knerounast crenka u3z MmypenHa 2) 2
B) CnocoGHocTs Kk ¢arouutosy  3) 3
I') Knetounast creHka U3 XUTHHA 4)4
1) Hannume MUKPOBOPCHHOK
E) Pu6ocoms! uckirountensHo 70S- Tumna

WM
{




3anuiuTe B OTBET HU(PBI, PACTIONOKUB UX B MOPSAKE, COOTBETCTBYIOIEM OyKBaMm:
A b B r i | E

30. YcTaHOBUTE COOTBETCTBHE MEXAY XapaKTEPUCTHKAMU U CTPYKTypaMU KIIETKH,
0003HaYEHHBIMU Ha puUCyHKe Iudpamu 1, 2, 3: K KaXJAOW MO3UIHMH, JTAaHHON B IEPBOM
cTono1e, moadepuTe COOTBETCTBYIOIIYIO MO3UIIUIO U3 BTOPOTO CTOJOIIA.

XAPAKTEPUCTHUKHN CTPYKTYPbI
A) Bxomut B coctaB uPHK 1)1
b) B3aumonencTByeT ¢ aHTUKOJIOHOM 2)2
B) COIEPKUT TUMUIMHOBbBIE 3)3

HYKJICOTHUAbI
I') sBnsieTcst OenKoBOI MONEKYIOM

J1) cOCTOUT U3 aHTUMApAJUIEIbHBIX LIeTel

E) xaranuzupyeT TpaHCKPHUIILIIO

3aHI/IH_II/ITe B OTBECT LII/I(prI, PacIloIOKUB UX B MMOPAAKE, COOTBCTCTBYIOLIEM 6YKBaMZ
A|B | B | T | O] E

31. YcTraHOBUTE COOTBETCTBHE MEXJIYy MpollecCaMHd MW HTalnaMu KIETOYHOTO JIBIXaHMS,
0003HaYeHHBIMH Ha cxeMe udpamu 1, 2, 3: K KaK10¥ MO3UIIMH, TaHHOW B IEPBOM CTOJIOIIE,
MOA0EPUTE COOTBETCTBYIONIYIO MO3UIMIO U3 BTOPOTO CTONIOIA.

I[MPOIECCHI OTAIIbI KIIETOYHOTI'O
JBIXAHUA
A) Pacmiermenue caxapa B IUTOIIA3Me KJIETKH 1) 1
b) Oxucnenune rmoko3sl g0 [IBK  2) 2 B) TpancnopT 21eKTpoHOB B MeMOpaHe

3)3
I') Huxinyeckoe mpeBpalieHre MOJIEKYSl B MUTOXOHIPUH
1) Cunte3 AT® Ha KpucTaX MUTOXOHAPUU
E) beckucnoponnoe paciiernieHue



3anumuTe B OTBET HUQPHI, PACIIOIOKHB UX B IOPSIJIKE, COOTBETCTBYIOIIEM OyKBaM:
A b B r i | E

32. YcTaHOBUTE COOTBETCTBHE MEXIY (YHKIUSIMH U CTPYKTypaMu Tejla >KUBOTHOTO,
0003HaYEeHHBIMHU Ha PUCYHKE BhIIIE uppamu 1, 2, 3: K Kax 101 O3ULINH, JTaHHOW B IEPBOM
crosl1ie, moa0epuTe COOTBETCTBYIONIYIO IO3UIMIO U3 BTOPOTO CTONIONA.

OYHKIMN CTPYKTYVYPHI TEJIA X)XKUBOTHOI'O
A) copepxxut remonumMey 1
B) umeer y3noBoe ctpoeHue 2)2
B) coctout u3 dacerok 3)3

I') nponu3zana mensiMu — OCTHSIMHU
J1) siBAsieTcst mapHBIM OpraHOM
E) umeeT MbIIIEUHYIO CTEHKY

3anummuTe B OTBET U(]PBI, pACMOIIOKHUB UX B MIOPSIIKE, COOTBETCTBYIONIEM OyKBaM:
A b B r b { E

33. YcraHOBUTE COOTBETCTBHE MEXKAY XapakTEPUCTUKAMH M CTPYKTypaMu  CTeOs,
0003HaYEHHBIMH Ha pUCYHKE BhIIIE mEdpamu 1, 2, 3: K KaK10# MO3HUINH, JAHHOW B TIEPBOM
CTOJIOIIE, TIOIOEPUTE COOTBETCTBYIOIIYIO MO3HIIAIO U3 BTOPOTO CTONIOIIA.

OYHKIUU CTPYKTYPHI CTEBJIA



A) COOep>KUT CUTOBUIHBIE TPYOKH 1)1
b) mokpsiTa KyTUKYIIOH 2) 2
B) oTHOCHTCS K OCHOBHBIM TKaHsM 3)3
I') obecrnieunBaeT MpoBEICHUE CaxapoB K KOPHSIM

J1) BXOAUT B COCTaB COCYAMCTO-TIPOBOMASAIICTO IyYKa

E) comepxwut ycrpuia

3anumuTe B OTBET HUQPHI, PACTIOIOXKHB UX B IOPSIIKE, COOTBETCTBYIOIIEM OyKBaM:
A b B r A E

34. YcTaHOBUTE COOTBETCTBHE MEXKIY [pU3HAKAMU M 3TallaMM JKW3HEHHOIO LIMKJIa
MaJISIPUUHOTO TUIa3MOMIUs, OTMeUeHHBIMU Luppamu 1, 2, 3: K KaKI0M NO3UIMH, TAaHHOW B
MIEPBOM CTOJIOIE, MTOAOEPUTE COOTBETCTBYIONIYIO IMO3UIIMIO U3 BTOPOTO CTOJIONA.

5 &

N

e e
r’@e P

RS e

MMPU3HAKHN 9TAII
A) 3apaxeHue YeoBeKa MaJisipuen 1)1
b) MHOXXECTBEHHOE JIeNIeHNE TIJIa3MOIHS B KJIETKaX KPOBU 2)2
B) MHOXECTBEHHOE JICJICHHE TIIa3MOIHS B T€IAaTOINTaX 3)3

I') nepenaya Bo30yauTeNs B OPraHu3M MPOMEKYTOYHOTO XO35MHA

J) mepBelid  9STam  0ecrmosioro  pa3MHOXKEHHS B
IPOMEXYTOYHOM XO3SUHE
E) pazpymenue Bo30ynuTenemM GOpMEHHBIX JIEMEHTOB KPOBH

3anummuTe BRIOpaHHBIE IUQPHI TTOJT COOTBETCTBYIOIUMHU OyKBaMHU.
A b B r Ji | E




35. N3BecTHO, 4TO CHHTE3 HYKJICHMHOBBIX KHCIIOT HaYMHAETCs ¢ 5’ KoHIa. Pubocoma nemxercs
no uPHK B nampasinenun or 5" x 3’ koHmy. Y OakTepuu HMeEIOTCs cnenuduyeckue
tpancnioptHo-mMatpuunble PHK (tmMPHK). B T™™PHK ectp mmunednas crpykrypa,
oOpa3zoBaHHass KOMIUIeMeHTapHbIMU ydacTkamMu PHK, xoTopas mo3Bossier eif monanath B
pubocomy. Ilocne mmuiabKku 4Yepe3 HECKOIbKO HYKJICOTHJIOB PACIIONIaraeTcsi OTKPHITas
paMKa CUMTBIBAHMS, KOTOpas HAUMHAETCS C aJaHUHOBOTO KOJOHA. DparMeHT MOJIEKYJIbI
JJHK, wna xoropoi cuHresupyercsa ywactok TMPHK, wumeer cuepyromyto
MOCJIEZIOBATENBHOCTh HYKJICOTHIOB (HIKHSA) 1IeTlb MaTpUYHas):

S'-HATAATTOUTITMATAATTHAATHATTHAAITHI' T T-3'

3-I'TUTTAAITAOI' TUHTTAATI'TTHI TAATTTTATI'LILIA-S'

Kakas mocnenoBaTeibHOCTh MOTUIIENTHIA KOAUpPYyeTCs JaHHbIM (pparmenTom TMPHK? [[nst

BBITIOJTHEHMS 33/1aHUS UCIIONIB3YITe TabIuIly reHeTnyeckoro koaa. [Ipu Hanucanum

IIOCJIEZIOBATENBHOCTEN HYKJIEMHOBBIX KUCIIOT YKa3bIBalTE HAIIPaBJICHUE 1IETIH.

I'enernueckuii kon (MPHK)

ITepBoe Bropoe ocHoBanue Tpetbe
OCHOBaHHE |y I A r OCHOBaHUE
O1: Cep Tup [uc v
y O1: Cep Tup [uc I
Jlen Cep — — A
Jlen Cep — Tpu r
Jlen IIpo I'uc Apr v
Jlen IIpo I'mc Apr I
= Jlen IIpo I'mu Apr A
Jlen IIpo I'mu Apr r
Nne Tpe AcH Cep 4
A Nne Tpe AcH Cep 11
Nne Tpe JIns Apr A
Mer Tpe JIns Apr r
Ban Ana Acn ' v
r Ban Ana Acn [ I
Ban Ana Iy I'mu A
Ban Ana Iy I'mu r

[IpaBuiia nonp30BaHus TabIMILIEH

[lepBriii HyKJI€oTHA B TpurieTe Oepércs M3 JIEBOIO BEPTUKAIBLHOTO psla, BTOPOl — u3
BEPXHET0 TOPU30HTAJIBHOIO psiia U TPETUM — W3 MpPaBOro BepTUKainbHOro. Tam, rue
MIEPECEKYTCs JIMHUM, HIAYIIHE OT BCeX TPEX HYKICOTHIOB, M HAXOAUTCA HCKOMas
AMUHOKHCIIOTA.

OTtBeT:

nim
35. V npo3oduiasl reTeporaMeTHBIM MOJIOM SIBIISIETCS MYKCKO# mout. JIOKyChI amieneit ;kenToro
TeJla ¥ pyOMHOBBIX TJIa3 PACIIONIOKEHBI HA PacCTOSTHUN 7 Mopradua. CaMoK C JKEIThIM TEJIOM U
pPYOMHOBBIMHU TJ1a3aMHU CKPECTHJIA C CaMIlaMd C CEpPbIM TEJIOM M KpacHbIMU IJazamMu. B



MMOTOMCTBE BCE€ CAMKH UMEJI CEPOE TEJIO M KPACHBIE IJ1a3a, CAMIIBI - KEJITOE TEJIO U PYOMHOBBIC
rjiasa. HO.Hy‘-IeHHBIX I‘I/I6pI/II[HLIX CaMOK no;[Beper aHanmI/IpyfomeMy CerH_II/IBaHI/IIO.
Omnpenenute g0t (%) caMOK, UMEIOIINUX CEPOE TEIO U PYOMHOBBIE IV1a3a B TPYIIIE TOTOMKOB,
MOJIYYECHHBIX B aHAJIU3UPYIOIIEM CKpElIMBaHUU. B OTBeTe 3amuIIuTe TOJBKO YHCIIO
OTBeT:

ITaJIOHBLI OTBETOB
JJIS1 IeMOBEPCHH 32/IaHUI BCTYNMTEIbHBIX HCNIBITAHUI 110 OHOJIOTHH

Homep IIpaBujbHbBII OTBET Homep IIpaBuJjbHbBIH OTBET
3alaHus 3alaHus
1 DOMOpuoorus 19 212212
2 MosnexkynspHbIi 20 331122
3 21 21 34
4 4 22 524311
5 1 23 122433
6 211221 24 284
7 234 25 142324
8 34251 26 112332
9 322311 27 223331
10 212122 28 123313
11 123232 29 412321
12 361425 30 332121
13 212133 31 113231
14 232113 32 231212
15 241635 33 312331
16 13452 34 132123
17 246 35 ana-geH-acH-cep
18 221211 35 1,75% (1,75)




