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PA3JIEJI 1 - BUOJIOI'NA KAK HAYKA

buonorust — Hayka o >xuBOoW mpupone. Bxman Ouosnoruu B (GopMupoBaHHE
COBPEMEHHOW HAYYHOM KapTUHBI MHpPAa M OOHIEH KyJbTYphbl JIMYHOCTH. 3HAYEHUE
OMOJIOTUYECKON HAyKd [JIsl CEJIBCKOrO XO034MCTBAa, MPOMBIIUIEHHOCTH, MEAUIUHBI,
OXpaHbl MPUPOIbL. MeToabl OMOJIOTHH.

YPOBHU OpraHu3aluu KHUBOTO: MOJIEKYJISIPHBIN, KJIETOYHBIN, OPraHW3MEHHBIN,
MOMYJISIIMOHHO-BUIOBOM, dKOCUCTEMHBbIN, OnochepHbiil. CBOMCTBA JKUBBIX CHCTEM:
O0COOEHHOCTH XMMHYECKOI0 COCTaBa, 0OMEH BEIECTB U SHEPIHH, OTKPHITOCTb, POCT,
CaMOBOCIIPOU3BEJEHUE, HACIEICTBEHHOCTh W HW3MEHUYHUBOCTb, Pa3qPAKUMOCTD,
CaMOPETYJISILINS; UX MPOSIBICHUE Y )KUBOTHBIX, PACTCHHI, TPUOOB U OaKTEpUH.

Kierka: ctpoenue u GpyHKIMOHUPOBAHHE

OCHOBHBIE NOJIOKEHUS KIETOYHON TEOPUH, €€ 3HAUEHUE B COBDEMEHHOM HAYKE.
Onpenenenue noHATHs «kiaetka». [loratue TotunorentHocTr. KiletouHoe ctpoeHue
OpPTraHW3MOB KaK OTPa>KECHUE €IUHCTBA )KUBON IPUPOIBI.

Mertoapl nuTonorHy. XUMHUYECKUM COCTaB KIETOK. COAEp/KaHUE XUMHUYECKUX
AJIEMEHTOB B KJIETKE. BoJa, MUHEpAIIbHBIE COJIM U APYTUE HEOPraHUYECKHUE BEILIECTBA,
UX POJIb B JKU3HENEATENbHOCTH. OCOOEHHOCTH CTPYKTYphl U (PYHKLIMH OPraHUuYeCKUX
BEUIECTB: OEJKOB, YIJEBOJOB, JIMMUAOB, HYKJICHMHOBBIX KHCIOT B CBA3M C MX
GYHKIUAMMU.

CrpoeHue M (QyHKIMH OPraHOMUJOB KJIETKH; B3aMMOCBS3b 3TUX KOMIIOHEHTOB
KAaK OCHOBA €€ LIEJIOCTHOCTH.

Anpo KaK LEHTP yIpaBJICHUS KU3HENIEATEIIbHOCTH KJIETKH.
CrpykTypHO(MYHKIIMOHAIbHAs OpraHu3alus sSapa. XpoMaTHH M €ro 3HaudeHHUe.
DyXpoMaTuH U rerepoxpoMaruH. CTpoeHHME XpPOMOCOM. YPOBHM KOMIAKTHU3ALUU
xpomocoM. Tumsl xpomocoM. Kaprorun.

MewMmOpannbie opraHounbl kieTku. I[lnma3matmueckas memOpana. CoctaB u
byHKUMM TUIa3MaTUYeckold MemOpanbl. bapeepHas ¢yHkuus memOpansl. TpaHncnopt
BEILECTB yepe3 MeMOpaHy. DHAOUUTO3 U 3K301MTO3. KieTouHble B3aMMOJIEHCTBUS U
KJIETOYHbIE KOHTAKTBHI.

CrpoeHue 3HAoIIa3MaTHIYECKOro peTukyinyma. CuHTe3 OEKOB B I'paHyJIIpHOM
HHAOIIA3MATUYECKOM pETUKYIyMe. Anmapat ['oiabmku.

Momudukanust U aapecoBaHMe  OENKOB.  YyacTue B CHUHTE3e
IJINKO3aMUHIJIMKAHOB.

['magxwii sH0MIIa3MaTHYeCKu peTuKkyirymM. CtpoeHue u QyHkiuu. JIN30COMBI.
Crpoenne u ¢yHkiuu. Ayrtodarus. Mexanuzm oOpazoBaHusi aytodarocom u
ayTOJIN30COM.

KommnonenTtsl 1utockenera. Mukpoduiamentsl. CTtpykTypa #u  (QyHKUUHU
MUKpPOTPYOOUEK, LIECHTPUOJIeH. PECHUYKH U KIYTHUKH.

Muoroo0pa3ue kieTok. [IpokapruoTHbie U dyKapuOTHBIE KiIeTKU. OCOOEHHOCTH
CTPOEHUS KJIIETOK PACTEHUH, )KUBOTHBIX, TPUOOB 1 OakTepuii. BUpychl — HEKJI€TOUHBIE
dbopmel. Posib BUpYycoOB Kak Bo30yauTeseH 3a001eBaHni, NX NMPOpUIaKTHKA.

KrneTounslii MeTaboaM3M U €ro COCTaBISIONIUE - ACCUMUIISIIMS (aHA00IM3M) U
auccuMuisinus (karadonusm). [lnactuaeckuil u snepreTndeckuii oomen. depmMeHTHl,
UX CBOWCTBAa W POJb B MeTabonu3ame. OCHOBHBIE 3Tallbl MJIACTHYECKOIO0 OOMEHa.
Mexanu3m cuHTe3a Oenka. Ponp  MaTpuyHbIX MPOLECCOB B peald3alluu
HaciencTBeHHoW  uH(opmarmu. Tpanckpunuusa. [lonsitTue mpouneccuHra u



crutaricunra. Tpaucmsus. Ctpoenue pubocom. [locTTpancisiimonHas MogupuKanus
OEJIKOB.

ABTOTpOodHBIE U TeTepoTpodHble OpraHu3mbl. POTOCHHTE3. XJIOPOILIACTHI:
CTpoeHHE U (PyHKIMU. DTambl POTOCHHTE3a U POJIb XJIOpOPUILIa B ITOM MpOIlecCe.
buocpepnoe  3Hauenue  orocuHTeza.  XemocuHTe3.  OCHOBHBIE  ITallbl
HHEPreTUYecKoro oomMeHa. bpoxkeHue u KJIeTOYHOE JAbIXaHUe, MeTaboJudecKas pob
Kuciopoaa. MuUtoxonipuu: crpoenue, pyHkuuu u npoucxoxiaenue. Lukn Kpebca.
Ponrr AT® B oHepreTM4eCKOM U  IJIaCTUYECKOM oOMmeHe. BzaumocBsi3b
HHEPreTUYECKOro U TUIACTUYECKOr0 OOMEHa.

Knerounas rtubens. OCHOBHBIE MOHSTHS: 3alpOrpaMMUPOBAHHAsT THOEIb,
anonTo3, HEKpO3. MexaHu3Msl aroITo3a.

Knerounslii 1HKJI, XapakTepucTHKa (a3 KIETOYHOro ULHKIA. Perynsuus
KJIETOYHOTO 1uKia. llomykoncepBatuBHBIM MexaHu3M perumkanuu JHK. Mwutos.
@®a3bl MUTO3a. MI3MEHEHN CTPYKTYpBbl XpOMOCOM. MUTOTHYECKOE BEPETEHO.

Mexanusmbl  popmupoBanusi. [lutokune3. Ilatomoruss muTo3a, DBOJIIOLUS
MUTO3a.

Meiio3. PenykunonHoe u 3kBanumoHHoe neineHue. IIpodasza nepBoro nenenus
mero3za. Craaun npogassl 1. Kpoccunrosep. Ero 3nauenue. Co3peBaHHE MOJOBBIX
KJIETOK.

Pa3mMHOXKEHNE U HHIMBHUIyaIbHOE PA3BUTHE OPTAaHU3MOB

JleneHne KIETKHM — OCHOBA pOCTA, PAa3BUTHA M Pa3MHOXKEHUS OpPraHU3MOB.
Muto3 U Mel03 — OCHOBHBIEC CIIOCOOBI JIEJICHUS JdYKapUOTHOU KIIETKH. KieTouHbIit
LUKJI, XapaKTepucTHKa (a3 KIETOYHOTrO LHMKIA. Perynduus KIeTOYHOro IMKIIa.
WNurepdaza. IlomykoHcepBaTuBHbIi MexaHusMm perukanuu JIHK. Mwuros. ®assbl
MUTO3a. M3MEHEeHnsT CTPYKTypbl XpOMOCOM. MHUTOTHYECKOE BEPETEHO. MeXaHU3MBbl
dbopmupoBanus. [{lutokuues. [1aTonorus Muto3a. IBOJIOIUS MUTO3A.

Meiio3. PeaykiimonHoe u skBallMOHHOE jaenieHus meno3a. [Ipodasa | nepsoro
nenenus Mmeiioza. Craauum npodasel 1. Kpoccunrosep. Ero 3nauenue. CospeBaHue
MOJIOBBIX KJIETOK.

ITonoBoe u Gecronoe pasMHOKEHHE, UX PoJib B Iipupojie. CriocoObl Oecroaoro
pPa3MHOXEHUSI Y KUBOTHBIX, pacTeHuil u TpuboB. [lapTeHorenes. AnHaporeHes.
['mHorunes. Pa3BuTre nosoBbIX KieTok. POpMHUpPOBaHNE MEPBUYHBIX MOJIOBBIX KIETOK
y Pa3Iu4HBIX TCPYII >KUBOTHBIX. OIUIOJOTBOPEHHE Y JKUBOTHBIX M PACTEHUM.
KoHTakTHBIE B3amMojaeicTBHs rameT. J[BOWHOE OILIOJOTBOPEHHE - OCOOCHHOCTH
IBETKOBBIX pacTeHul, UepeaoBaHue TOJIOBOTO U OECIOJIOTo MOKoJIeHuH (TameTodura
u ciopoduTa) y pacTCHUM.

OHTOreHe3 MHAMBUAYaJbHOE pa3BUTUE OpraHU3Ma, OCHOBHBIE 3Tallbl
OHTOTeHe3a. DMOpPUOHAIBHOE M MOCTAIMOpHOHANbHOE pa3BUTHE. OCHOBHBIE STaIlbl
pa3BUTHS 3apojibilia (Ha MpuMepe KUBOTHBIX). [[pobiieHne: olmias xapakTepuCTHKA.
OcoOEHHOCTH KJIETOYHOTO WHWKIJIAa TpH JApoOseHuru. OCHOBHbIE 3aKOHOMEPHOCTH
npobnenus. bnactyna. Mexanusmbl Onactyisuumd. Tumbsl OJacTyll U CBSA3b C
Mopdonorueir apodbnenud. [actpynsuua. CrnocoObl racTpyisiiuu. Tumel ractpyd.
dopmupoBaHUE BHE3APOABIIIEBBIX 00071049eK. OCOOCHHOCTH PAHHETO pPAa3BUTHUS Y
miekonurtaomux. Opranorene3. OCOOEHHOCTH B3aWMOJACUCTBUA MEXKIY 3adyaTKaMu
opranoB mpu ux (opmupoBanuu. [IpsimMoe pa3BuTHE U pa3BUTHE C METaMOP(PO30M
(nenpsimoe). [ToHsITHE KU3HEHHOTO LIUKJIA.

OCHOBBI T€HETUKH U CEJEKIINH



I'enetnka Hayka O HacJIEACTBEHHOCTM W M3MEHYMBOCTUM OpPraHU3MOB.
OCHOBHBIE METOAbl TEHETUKU. [MOpUIONOTMYECKUIl aHaau3, MOHO-, IU- U
NOJIMTUOpUIHOE CKpelmuBaHue. OCHOBHBIE MOHITHS T€HETUKU: T€H, aJlIellb, IPU3HAK,
TOMO3UTOTa U TeTEPO3UT0Ta, TOMHUHAHTHOCTh U PEIIECCUBHOCTh, TCHOTHUI, ()EHOTHUII U
HOpMa peakuuu. THUIlbl B3aUMOJEHCTBUS AJUIEJIBHBIX U HEAJJICJIBHBIX T€HOB.

3aKOHBI HACJIEACTBEHHOCTH, yCTaHOBJICHHbIE I'. Menpaenem, m ycloBHS HX
BBINIOJIHEHHUS. [{uTONIOrNUecke 0CHOBBI BBINOIHEHUS 3aKkOHOB I'.Mennens. [lonHoe u
HEIIOJIHOE JOMUHHUPOBAHUE.

XpoMOCOMHasl Teopusl HacieACTBEHHOCTH. CLEIUIEHHOE HAacIeAOBaHUE U €ro
LUTOJIOTUYECKHE OCHOBBI, HapylleHue cremieHus. KpoccuHrosep (mepekpect
XpOMOCOM) W €ro 3HadeHue. MHOKECTBEHHBINH KpoccuHroBep. WHTepdepeHIus.
Konnmuaenuysa. MutotTuduecknii KpoCCUHroBep. JIMHEHHOE paclooKeHUE TeHOB B
xpomocoMe. ['eHernueckme KapTel. ['€HETMYECKOE OIpEAEeneHue Ioya, I0JOBBIE
XpPOMOCOMBI ¥ ayTOCOMBI, HAacCJEAOBAaHUE IIPU3HAKOB, CLEIUICHHBIX C IOJIOM.
XpomocoMHas Teopust 1 posib T.Moprana B ee (popmupoBanun. HexpomocomHoe
HACJICJOBAHHUE.

[urorna3smaTtnyeckas HACJIEICTBEHHOCT. Opranuzanus T€HOMOB
XJIOPOIUIACTOB U MUTOXOHAPUM. B3aumoneucTBHE SIEPHBIX U HEANECPHBIX I'EHOB.
[InasmugHOE HAcIEOBaHUE.

I'eHoTMI KaK LIEJIOCTHAsE MCTOPUYECKH CIIOKUBIIAsACA cucreMa. Ilonarue o
B3aMMOJCHCTBUM U MHOXECTBEHHOM JEWCTBUU I'eHOB. Ponb reHorumna u (akTopoB
BHEIIHEW cpenbl B GpopmupoBaHuu GeHoruna. @opMbl U3MEHUMBOCTH OPraHU3MOB:
MonuM(UKaIMOHHAs WM HACJIEICTBEHHAass  M3MEHYMBOCTb,  MYTallMOHHAs U
KOMOMHATUBHASI U3MEHUYMBOCTh, UX posib B mpupoze. [Ipuunnel myTtanuil. BiusHue
OKpYXarIIel Cpeapl Ha MyTalMOHHBIN npouecc. CIOHTaHHBIA U WHIYUHUPOBAHHBIN
myTtareHe3. Myrarensl. AuTumyrtarensl. Penapanua JJTHK u ee pons B noanepxanuu
ctabuwibHocTH  TeHoMa. Tumbel  penmapauuu  JIHK. ['maBHble  mcTOUYHMKH
KOMOMHATUBHOW U3MEHUYMBOCTHU: HE3aBUCUMOE MOBEJIECHUE T'OMOJIOTMYHBIX XPOMOCOM
B Melo03e, KpPOCCUHIOBEp, OIUIOAOTBOpeHHe. ['eHeTnueckass pekomOuHaius. Turbl
pexoMOMHaIMU. Perymnsiius sKcrnpeccuyd TeHOB Yy MPOKApUOT. JIaKTO3HBIM OMEPOH.
Perynsauus oskcripeccun reHoB y 9yKapHuoT.

3HaueHue TEHeTHKU i 3/ApaBooxpaHeHus. HacneactBeHHble 3a0oJeBaHUS
YyelloBeKa M Mepbl UX NpodUIakTHUKU. BiusHue paanoakTUBHOTO HW3IyYEHUS U
XUMUYECKUX MYTAareHOB (B TOM YHCJIE HUKOTHMHA, QJIKOTOJII W HAapKOTHYECKUX
BEILECTB) HA HACJIEICTBEHHOCTDh YEJIOBEKA.

I'enetnka — TeopeTmyeckas OCHOBa ceyeKUuH. Ilopoma XKMBOTHBIX M COPT
pacrennii. OCHOBHBIE METOABI CEJIEKLIMHA PACTEHUHM W JKUBOTHBIX: MYTarcHes,
MOJIUTIONIHSL, THOPUIA3AIIHS, UICKYCCTBEHHBII 0TOOp.

CoBpeMeHHble  OMOTEXHOJOTHMU: Te€HHas W  KJIETOYHAas  WHXEHEepHs,
MUKPOOMOJIOTUYECKU  CHUHTE3, MX POJb B  Pa3BUTUU  3APaBOOXPAHEHUS,
IIPOMBILJIEHHOCTH, CEITbCKOTO X0341iCTBA U OXPAHbI ITPUPOIBI.

PA3JIEJI 2 - MHOI'OOBPA3ME XXUBOW ITPUPOJIbI

Cucrema opranuyeckoro wmupa. Knaccudukamusi opranusmoB u poib K.
JIuHHEes! Kak OCHOBOIIOJIOKHHUKA HAYYHOU cucTeMaTuku. OCHOBHBIE CHCTEMATHUECKHE
KaTeropuu: BUJ, POJA, CEMEWUCTBO, OTpsiA (MOPSIOK), Kjacc, TUI (OTAEN), LAapCTBO.



Oco0eHHocTu cTpoeHUs: U (PyHKIMOHHPOBAHUS MPEICTABUTENIECH OCHOBHBIX IAPCTB
KUBOU MPUPOABI: OAKTEpUH, pACTECHHI, ’KUBOTHBIX U TPUOOB.

apcTtBo Oakrepuil. OCHOBHBIE 4YEpPTHl CTPOEHUS U JKU3HEACSATEIBHOCTU
Oaktepuii, ux pasmHoxenue. Cropsl. Ponbp Oaktepuit B Ouocdepe. 3HaueHue
OakTepuil  JJIA  CENbCKOrO0  XO3SCTBA, MPOMBIINUIEHHOCTH W MEIUIUHBI.
bone3neTrBopHbIie OakTepuu 1 60pbOa ¢ HUMHU.

HapcTtBo rpuboB. @opMbl BereTaTuBHOrO Tena rpudoB. lllnsnounsie rpudsl, ux
CTpOo€Hue, NuTaHue, pasMHokeHue. [lmecHeBbie TpuObI. [Ipoxxku. DKoJOrHyYecKue
rpynnsl rpudoB. ['puObI-mapa3uTsl, BbI3bIBAIOMINE 0O0JIE3HU PACTEHUN, KUBOTHBIX U
yenoBeka. Mukopuza. Posb rpuboB B 6uocdepe u 3HaueHHE 151 4eTOBEKa.

JIumaiHUKA OpraHU3Mbl CHMOHMOTHUECKOTO MPOUCXOXKACHUSA, OO0pa30BaHHBIC
MUKOOMOHTOM (Tpul) v GUKOOMOHTOM (IIMaHOOAKTEPUS UK 3€JIeHasl OHOKJIETOYHAS
BOAOpOCib). CTpoeHUE JHUIIAWHUKOB. DKOJOTHYECKHE U MOP(HOIOTrHUYECKUE TPYIIIIBI.
[Tutranue. Pazmuoxxenue. Posb nuimaitHukoB B Onocdepe u 3HaUCHUE JJIsI YeTIOBEeKa.

[HapctBo pactenuit. OOmas xapakTepucTHKa pacTeHUU. Ponb pacTeHuil B
CTPYKTYpE B3KOCHCTEMbl M 3HaueHWe s uenoBeka. Kiaccuduxanus pacTeHHid.
Huzmme w Beicme pacteHus. JKW3HEHHBIM LUK Yy PAaCTCHUM, YEpEIOBaHUE
NOKOJIeHUH criopoduTa U raMmeTopuTa. BONIOIMS )KU3HEHHOTO IIUKJIA Y pPAaCTCHUM.

Husmme pacrenus (Bogopocnu). DBomtonus ¥ GopMbl BETETATUBHOIO TEJA.

OcHoBHbIE OTHenbl Bogopocineil 3enenble, bypeie u Kpacuelie. CrpoeHue u
KU3HEICIATEIbHOCTh OJHOKJIETOYHBIX BOJOpOCHeH (xiamuaoMmoHana). HutuaTeie
Boopociu (YJIOTPUKC) M BOJOPOCIH C IJIACTHHYATBIM ClOEBHILEM. Pa3zMHOKeHHEe
BOJZIOPOCJICH W KU3HEHHbIE IUKIBI. Poibs Bomopocneit B Ouocdepe m 3HaueHUe IS
YeJI0BEeKa.

Brixon pacrenuit Ha cynry. [IoHATHE O TKaHAX M OpraHax y paCTEHUMU.

Xapakrepuctuka otaena Punnessix (Ilcunoduros).

Otnen MoxoBunassie. 3eneHble MXH. CTpOEHHE, Pa3MHOKEHUE W KU3HEHHBIN
LIUKJI KYKYyIIKMHA JbHa. Mox cdarnym, ocobeHHocTH ero ctpoeHus. OOpazoBaHue
Topda, ero 3HaYCHHE.

Otnensl [LnayHoBuaHbie, XBOIIEBUAHBIE, [ [amOpOTHUKOBUIHBIE:

XapaKTepUCTHKAa, OCHOBHBIE NPEACTaBUTENU, WX CTPOEHHE U OHOJIOTHS.
JKM3HEHHBIN IUKII U PA3MHOKEHUE MMANIOPOTHUKA.

Otnen T'onmocemeHHbIE:  XapakTEPUCTHKAa CTPOECHHUSA W Pa3MHOXKEHUS.
PacnipocTpanenre XBOMHBIX. bruonornyeckoe 3Ha4eHue CeMEeHU. Pojb TOJI0CEMEHHBIX
B Onocdepe 1 3HAUCHHUE IS YSIIOBEKA.

Otnen Ilokpeitocemennbie (11BeTKOBbIE). CTpoeHue uBeTka. (Ceme3adaTok.
JBoiinoe omogoTBopeHue. OO6pa3zoBaHKue CeMsH U IUIOA0B. PoJib MOKPHITOCEMEHHBIX
B Ouocdepe u 3Hauenue s yenoseka. Kimaccudukanus [TokpbITOCEMEHHBIX: KIIACCHI
JBynonpHbIX ©W OJIHOAONBHBIX, HUX OCOOEHHOCTH. OTIUYMUTENbHbIE MPU3HAKU
pacTeHUH OCHOBHBIX CEMEWUCTB; HMX OHOJOTHUYECKHE OCOOEHHOCTH (cemelcTBa
Kpectoupetnsie, Po3ouBerneie, boOoBeie, IlacieHoBwsie, C0XHOIIBETHbIE,
Jluneiinblie, 3makn).

OcHOBHBIE TIpyINIbl TKaHEW pacTeHUil (0Opa3oBaTelbHBIE, MOKPOBHBIE,
MEXaHUYECKHE, IPOBOSAIINE, OCHOBHBIE).

BereratuBHble opranbl BeicInX pacteHuil. CTpoeHne U QyHKUUU KOPHS, BUIBI
KOpHEH, TUIIBI KOPHEBOW CUCTEMBI, BUIOM3MEHEeHHs (MeTamopdo3bl) KopHs. [lober.
[Touku. Ctebens. BerBnenue nodera. Ctpoenne u GpyHKUUU cTE€OIIsI, BUAOU3MEHEHUS



noOeroB (kopHeBuIle, KiyOeHb, jdykoBuua). CTpoeHne ¥ (PyHKUMU JIMCTA, THUIIBI
JHUCTHEB, TUCTOPACIIONOKEHHUE, TUIII KUIKOBAHUS.

['enepaTuBHBIE OpraHbl IIBETKOBBIX pacTeHUi. CTpOEHHE IBETKAa B CBSI3U CO
cnocobamu omnbUieHus. L[BeTkn opHomosnbie u oboemoinbie. PopMyna IBETKA.
Consetust u ux Ouonoruueckoe 3HadeHue. CTpoeHue M kiaccupukanus ceMsH (Ha
IpUMEpE OJHOJOJIBHOTO M ABYJOJIBHOTO PAacTEHUs) M IUIOA0B. TUmbl mpopacTaHus
CEMsH, MUTAaHUE U POCT MPOpOCTKa. PacmpocTpaHeHue MmiIofoB U ceMsiH. 3HaueHue
L[BETKOB, IJIO/IOB U CEMSIH B PUPOJE U KU3ZHU YEJIOBEKA.

[Tpoucxoxnenue pacreHuil. OCHOBHBIE ATAIbI IBOJIOLUU PACTUTEIBHOIO MUPA:
BO3HUKHOBEHUE (POTOCHHTE3a, BOZHUKHOBEHUE OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
BOJIOPOCJICH, BBIXOJl pacTeHUW Ha cymry (NMCHIO(PUTHI), TOSBICHUE CIOPOBBIX H
CEMEHHBIX pacTeHH. OUIOTeHETHIECKHE CBSI3U B PACTUTEIIEHOM MHpE.

PA3JIEJI 3 - YEJIOBEK U EI'O 3JIOPOBLE

OOmuii 0030p opraHM3Ma 4YeJOBEKAa: OCHOBHBIE TKAaHU M CHCTEMBI OPIraHOB.
3HaueHHE 3HAHUU O CTPOCHHHM, KU3HEACITEIIbHOCTH OpraHu3Ma U TMTHMEHE YeIOBEeKa
JUISL OXPAHBI €ro 310poBbsi. OpraHel U CUCTEMBI OPIaHOB YEIOBEKA.

Cucrema nokpoBoB. CTpoeHue u GyHKIMHU KOXU. [Ipon3BOIHBIE KOXKU: BOJIOCHI
U HOITU. POJIb KOXM B TEpMOpPETYJISALMH, 3aKAINBAaHUE OPraHU3Ma. | 'MrueHa Koxu,
npoduIakTUKa U IepBas NOMOUIb MPH O0KOTax, OOMOPOKEHUSX, U MEXaHUYECKHX
TpaBMax.

OnopHo-ABurarenpHass cucreMa W JIBWKEHHE. (OCHOBHBIE  3JIEMEHTHI
OMOPHOJIBUTaTEIbHON CHCTEMBbI YelloBeKa. YacTh CKeyeTa: OCEBOM CKEJET, CKEJeT
KOHEYHOCTEH U ux noscoB. CTpoeHue kocted U ux PpyHkimu. OCHOBHBIE TUITbI KOCTEH
n ux coeanHeHuil. CycraBbl. XpsAlM, CyXOKWIHs, CBA3KU. CTpOEHHE MBI U UX
¢Gbynkuuu. OCHOBHBIE TPYIIbI MbII yeiaoBeka. [lepBasg momoins mnpu ymmoOax,
PaCTSKEHUU CBA30K, MepeoMax U BbIBUXaX.

KpoBb u kpoBooOpaiienue. [loHsTHe BHyTpEeHHEH Cpelibl OpraHu3Ma, 3HauYeHue
NOCTOSTHCTBA BHYTpeHHeH cpeabl. KpoBb, nmuMmda u TkaHeBast xkuiakoctb. CocTaB
KPOBH YeJIOBEKa: IjIa3Ma KpPOBU U pa3inyHble (POPMEHHBIE JIEMEHTHI, UX CTPOCHUE U
¢ysakun. UmMmynurter u ero tunsl. AHTUreHbl U anTuTena. Pons M.M. MeunukoBa B
co3faHuM yueHus o0 ummyHutete. MHbekmonnsie 3a0oneBanus 1 6opbda ¢ HUMH,
[IpuBUBKY U UX pOJIb B MpOodUIaKTUKE MHHEKITMOHHBIX 3a00JIeBaHmid. [ pymIibl KpOBH.
[lepenuBanue KpoBH, JOHOpPCTBO. CBepThiBaHME KpoBU. CTpOEHHE CHUCTEMBI
KPOBOOOpAIICHHS: CEpJIle W COCYIbl (apTepuu, KammUIsApbl, BEHbI). boybmioit u
Majblii  Kpyrm  KpoBooOpaumieHusi. llpenynpexiaeHue  cepaedyHO-COCYIAUCTBIX
3a0oneBanuil. IlepBas momoib mpu KpOBOTEUEHUSX. BpenHoe BIMsSHUE KypeHUs,
yHOTpeOJIeHHsI AJIKOT0JI UHAPKOTUKOB Ha CEPACUYHOCOCYTUCTYIO CUCTEMY.

JlpixaTenbHas cucremMa UM razoo0MeH, OCHOBHbIE KOMIIOHEHTBHI JbIXaTeJIbHON
cucteMbl. CTpoeHHE JIErKMX, MEXaHU3M BJIOXa U BbIJ0Xa, ra3000MeH. 3HAuYEHUE
npIxaHus. ['urueHa opraHoB JblxaHWs. 3a00JieBaHUST OPIraHOB [JbIXaHMS U HX
npodunaktuka. [Ipenynpexnenue pacnpoctpaHeHHs] HHPEKIMOHHBIX 3a00JI€BaHUIA.
Yucrota atMocepHOro Bo3ayxa Kak (aktop 310poBbi. [Iprembl mepBoit momMoru
IIPU OTPaBJIEHUM YTrapHbIM ra30M U CHACEHUH YTONAIOLIETO.

Opransl numieBapeHust u nutanue. CTpoeHne U QYHKIMH MUIIEBAPUTEIHHON
cuctembl. OTAENBl MUILEBAPUTENHHOTO TpakTa U uX (QyHkuuu. [lumeBapurenbHbe



xene3bl. Ponb ¢pepMeHTOB B nuiieBapeHun. Perynsius nuieBapeHusi, UCCaeI10BaHus
W.I1. TlaBmoBa. [lumeBbie TPOAYKTHI M THUTATEIBHBIC BEIIECTBA: OCNKH, JIUIHIGI,
yIJIEBOABI, MHUHEpAIbHBIE BEIIECTBA, BOJA, BUTAMUHBL. [WrMeHa OpraHoB
MUIIEBAPEHUS, PAllMOHATFHOE MUTaHUe. 3HaUCHUE MUTAaHUA U nuiieBapeHus. OOMeH
BEIIECTB M DHEPrUM B OpPraHU3Me 4YeloBeKa, MPOQPUIAKTUKA HApYIICHUM
Merabonu3ma. Poiab BUTAaMUHOB B OpraHu3Me, HMX COJIEp)KaHHUE B MHUIIEBBIX
npoaykrax. I[IpoduiakTuka NUIIEBBIX OTpaBiICHUM, KHUIIEYHBIX HWHPEKIUA U
napa3uTapHbIX 3a00JIEBaHUIA.

CrpoeHnue MOYEBBIIETUTETBHON CUCTEMBI YEJI0BEKA. Opransl
MOYEBBIJICTUTENBHOU cUCcTeMbl U uX (yHkiuu. OOpa3oBaHuE TMEPBUYHOU W
BropuyHON Mouu. [Ipodunaktuka 3aboneBanuil. Ponp npyrux cucrteM OpraHoB B
BBIJICJICHUH MTPOIYKTOB META00JIM3Ma.

My>KcKasl 1 KEHCKas MoJIoBasi CUCTEMA, UX cTpoeHne U pyHkius. OOpa3zoBaHue
ITOJIOBBIX KJIETOK. OCHOBHBIE ATAIlbl MHAWBHUYAJIbHOIO PAa3BUTHS YeJIOBEKA. [ [prunHbI
HapyILIEHUs] UHJIMBUAYaJIbHOTO PA3BUTHUSA;, HACIEICTBEHHbIE OOJIE3HU, UX MPUUYUHBI U
npeaynpexaenue. Madexuuu, nepenaronmecs nojJoBbIM IyTeM, UX MPOPUITAKTHKA.

HepBHas wu TrymopanbHass peryjsiius IPOLECCOB  KU3HENESITEIbHOCTH.
OHJ0KpuHHAs cructeMa. OCHOBHBIE JKE€JIE€3bl BHYTPEHHEUW CEKpELUUU W X 3HAYCHHE
JUISL pOCTa, Pa3BUTHUS U PETyJsiuu (QyHKIuN opranuzMa. OCHOBHBIE TOPMOHBI
yesoBeKa. Perymsauus neaTebHOCTH Kejle3 BHYTPEHHEN CEeKpEelUu: CBs3b HEPBHBIX U
TYMOPQJIbHBIX ~MEXaHW3MOB PEryJjsiliid, THUIIOTAIaMO-TUNopuU3apHas CHUCTEMA.
CrtpoeHue HEpBHOM CUCTEMBI, €€ OTIEJbI: [IEHTpalbHas U nepudepuyeckas HepBHAs
cucrema. CTpoeHue u PyHKIMU FOJIOBHOT'O U CIMHHOT'O MO3Ta.

Comartnueckass W BereTaTuBHas HepBHas cucteMa. OpraHbl YyBCTB, HX
cTpoeHue U (QyHKuuu. AHanuzatopsl. Hapymenuss paOoThl aHanM3aTOpPOB U MX
npoduiiakTika. Y cioBHbIE U 0e3yciaoBHbIE pediiekcsl, pedaeKkTopHbie nyru. Beiciias
HEpBHAas JAeATENbHOCTb, peub U MbllIUIeHHE. CO3HAHUE KaK (PYHKIMS MO3Ta.

CouunanbsHast U Ouojoruyeckas oOyCIOBJICHHOCTb MOBEACHUS desioBeka. Poib
N.M.

CeuenoBa u W.II. IlaBmoBa B CO3JaHUM Y4YE€HUSI O BBICHIEH HEPBHOMN
NeATENIbHOCTH, HapyleHus 1eaTelbHOCTH HEPBHOW CUCTEMBI U UX MPEAYIIPEKICHUE.
CoH, ero 3HaueHuWE U TWTHeHa. B3anMOCBS3b MPOIECCOB HEPBHOM W T'yMOpPaJIbHOU
peryJsiiuu.

DBOJIIOIMS OPTAHUYECKOTO0 MUPA.

JlokazarenbCTBa DHBOJMIOLUUAM KUBOW NOpupoabl. HMcTopuss 3BOIHOLIHOHHOTO
yuenusi; K. Jlunnen, JK.KroBpe, XK.-b.Jlamapk m wux ponb B pa3sBUTUM HayKH.
OcHoBHbIE NO0keHUS Teopuu Y. /lapBuHa, ee 3HaUEHUE.

[TonyssAamuuy 1 ux CTpyKTypa. YuCIeHHOCTh MOIYJIALUN, BO3PACTHOU U ITOJI0BOM
cocTaB, (POPMBI COBMECTHOTO CYIIIECTBOBaHUS 0co0ei. I3MEHUUBOCTh B MOIYJISIUSX.
dakTophl (ABMXKYIIHUE CHJIbI) HBOJIOUMH. ECTECTBEHHBIM OTOOp HAMpPaBIISIOIIMMA
daktop 3BomtoKU. DOpMBI €CTECTBEHHOTO 0TOOpa (IABHXKYIIUM, CTAOMIM3UPYIOIINMA,
paspeiBatoiuii). bops0a 3a cymecrBoBanue. Pojib 3K0J0TMY B U3yYEHUH MEXAHU3MOB
HBOJIIOLIMOHHBIX  mpeoOpa3oBaHuil. Bo3HMKHOBEHHME MPHUCIOCOOJICHHOCTH, €€
OTHOCHUTEIIbHBIN XapakTep.

Bun u ero xpurepun. Mexanusmsl Bugoo0pazoBanus. V30msmust U ee THIIBI,
pOJIb TeorpaduIECKON U3OIISIIHH.



MUKpO3BOJIIOIMS U MAaKpOIBOJIIOLMUS, COOTHOLUIEHHWE HMX MEXaHU3MOB. Poiib
U3YYEHUS OHTOT€HE3a B IO3HAHWM MEXAaHU3MOB 3BOJIIOLMH OPraHMYECKOr0 MHpA.
buorenernueckuii 3akoH. buomormdeckuit mporpecc u perpecc. Apomopdos,
uauoanantanus, o0mas — JereHepauus;  COOTHOIIEHHE  IYTed  3BOJIIOLMH.
OBOJIIOLMOHHBIE MapaJIEIN3Mbl U KOHBEPIeHIIUS, WX MPUYUHBL. ['OMOJIOTMYHBIE U
aHAJIOTMYHbIC OPTaHHbl.

OcHOBHBIE 3TaIlbl YBOJIIOLMY KU3HU. [IpoucxoxkaeHue sx1u3Hu Ha 3eMiie.

Hauboinee BaxxHbie apoMOp(O3bI B 3BOJIOLMH KUBOW MTPUPO/IBL.

[IpoucxoxneHne W SBOJNIONUA 4eloBeka. JlokazaTeiabCTBa MPOUCXOKIACHUS
YyelloBeKa OT OJKMBOTHBIX. OTallbl HBOJIOIMU 4YeJoBeKa. JIBMXKyIlMe CHIIbI
aHTpOIOTreHe3a. BO3HMKHOBEHHE YeOBEYECKUX pac. buojornyeckoe u counaabHOE B
PUPOIE YETOBEKA.

Opranusm u oKkpyxaroias cpeaa. Jxkocuctemsl. bruocdepa.

DKoJIOTHS - HayKa O B3aMMOOTHOLIEHUU OPIaHU3MOB M OKPY’KaIOIIEH Cpessbl,
3HAYEHHUE HKOJIOTUH.

[lonsiTHE OKpyXaroweld cpelabl U 3KOJIOTMYEcKoro (axropa, KiaccupuKaius
IKOJIOTHYECKUX (PaKkTopoB. [[eficTBHE FKOJOTHYECKUX (PAKTOPOB.

OrpannuuBaromye ¢akropbl. IloHarue skonormdeckoir HumM. OCHOBHBIE
abuotuyeckue (akTOpbl: CBET, TEMIepaTypa, BIAXKHOCTb, MX pOJIb B KU3HU
opranu3moB. Ilepuoanueckue SBICHUS B dU3HU HPUPOJIBL: OMOJOTUYECKUE PUTMBI,
¢oronepuoansm.  Tumbl  MEXBUAOBBIX  B3aUMOOTHOLIEHUI:  KOHKYpEHLUS,
XHUIIHUYECTBO, apa3uTU3M, CHMOHO3.

PasnooOpas3ue momymsinuii, UX BO3pacTHas W TOJIOBasl CTPyKTypa. JnHammka
YUCIIEHHOCTH TOMYJISIIIANA U €€ TPUYHHBI.

buonornueckne  cooOlecTBa  MHOTOBUJOBBIE  CHUCTEMBI,  B3aWMOCBS3b
OpraHM3MOB B  cooOmiecTBe. OkocucTeMa W  OuoreoneHo3. BwupoBas u
MIPOCTPAHCTBEHHAs CTPYKTypa sKocucTeM. Posib peakux BUJIOB B IPUPOAE U MEPHI 1O
ux oxpane. Tpoduueckas CTpyKTypa SKOCHCTEM: TMPOAYLUEHTbI, KOHCYMEHTHI,
penyuentsl. [IpaBuiio »skosnornueckord mnupamMunbl. [lumieBble Lemu W CETH.
KpyroBopoT BewwecTs 1 MpeBpaIleHUe SJHEPTUH B SKOCUCTEMAX.

Camoperynsinusi sKocucTeM. BHellHMe M BHYTPEHHHE NPUYMHBI U3MEHEHUS
AKOCUCTEM, DKOJIOTHYECKAsT CyKLIECCHS.

BnusiHue denoBeka Ha MNPHUPOAHBIE OSKOCUCTEMBI, cHelH(HUKA JeHCTBUA
aHTPONOTreHHbIX (hakTOpoB. CpaBHEHHE €CTECTBEHHBIX U MCKYCCTBEHHBIX YKOCHCTEM.
ATpPO3KOCHCTEMBI U 3KOCUCTEMBI TOPOJOB. 3HaUECHNE OMOJIOTUYECKOT0 Pa3HOOOpasus
JUIT HOPMAJIbHOTO (DYHKIMOHHPOBAHUS E€CTECTBEHHBIX JKOCHCTEM, COXpaHEHHE
OMOJIOTMYECKOTO Ppa3HOO0Opa3usi. 3HAUY€HHE NPUPOJAOOXPAHHBIX MEPONPUATUN U
PalMOHANIBHOTO MPUPOIONOJIB30BAHUS.

buocdepa kak rinobanbHas s3kocuctema, ee rpanuilbl. Briian B.M.Bepuaackoro
B pa3paboTKy yueHuss o Ouochepe. DyHKIMH KUBOro BemiecTBa. OcoOEHHOCTH
pacnpenenenuss OuomMacchl B Ouocdepe. buomorndeckuii KpyroBopoT. DBOJIOIUS
ouocdepnl. I['nmobGanbHble u3MEHEHUs B Ouochepe W HUX TMPUYUHBL BrusHue
NESATEeTLHOCTH Y€JIOBEKa Ha IBOJIIOINIO OMOC(epHhI.



CIIMCOK PEKOMEHJIYEMOM JIUTEPATYPHI:

1. Anbbeprc b. u np. MonekymnsipHas Ouosiorust kietku. - M. HxkeBck:
HULI, MacTuTyT KOMIIBIOTEPHBIX HccaenaoBanuii, 201 3 . 2000c.

2. benoycos JI.B. OcHoBbl 001el smOpuonoruu. M.: Uzn-so MI'Y. 2005.
368 c.

3. AcdanaceeBa H.b., bepesuna HA. Dxomnorust pacrenuit B 2 4.: y4eOHUK ISt
BY30B, M3narenscTBO KOpaiit, 2024. - 352 c.

4, buosornuecknii  KOHTPOJb  OKpyKaromen cpeasl. [ eHeTmyeckuit
MoHuTOpUHT: y4. moc. / mox pen. C. A, I'epacbkumna EW. Capanymnbiesoif,
N3 narenbckuit ueHTp «Akanemusa Mocksa, 201 O.- 218 c.

S, buonorus paszmHoxenuss u passutus: yued. / T'openukos ILJI., M. :
Jlanb-IIpecc, 2022. - 96 c.
6. boranuka: B 4 T. T. 3. Beiciine pacreHusi: y4eOHMK JJisl CTYZ. BBICIIL

yue0, 3aBenenuit AK. Tumonun. M.: U3narenbckuit nentp «Akaaemusi», 2007. - 352
C.

1. boranuka: Kypc aneronorun u mukosoruu. [lox pen. FO. T. JIpsakona.
Mocxksa, MI'Y. - 2007. - 559 c.

8. BanbkoBuu, 3. U. O01mas u MeauimHckas sSMOprosorus: yued. mocodue
s mea. Byzos.M. @enukc, 2008. - 395 c.

Q. BacunbeBa E. A. boranuka (Mopdosiorusi U aHaTOMUs pPAaCTEHHIA). —
N3narenscTBO: npocsemienne. — 2012, — 228 ¢,

10.'omyGeB, A. I'. Buosorusi mpoaoKUTEIHHOCTH KU3HU M CTapeHUs. 2-¢€
n3nanne.CII6. : H-JI, 2015. - 387 c.

11 T'openoB A. A. OcHOBEHI 3K0JIOTHH: YueOHUK, M., «Akanemusi», 2013. - 304 c.

12. zepxwunckuii @.4., BacumeeB b.Jl., Manaxos B.B. 3oomorus
MO3BOHOYHKIX. M., «Akagemus», 2013.

13 .Nure-BeuromoB C.I'. T'enetuka ¢ ocHoBamu cenekuuu - H-JI. Cankr-
[TerepOypr, 2015. - c. 720.

14. Ky3nenos B. B., ImutrpueBa I'.A. ®usnonorusi pacteHuil: yueOHUK B 2
Tomax. M.: A6puc, 2012. - 783 c.

15 KypuanoB H. A. [loBenenue: 3BOJMIOMMOHHBIN MOAXO0A: y4el. mocodue s
ctya.By3oB / H. A. Kypuanos. - CII0.: CrnenJlur, 2012. - 232 c.

16. JloroBa JIN. boranuka. Mopdonoruss u aHaTOMUS BBICIIUX PACTCHHM.
Vuebnuk. uza. Equropuan YPCC. 2020. 512 c.

17. Herpycos, A.W., Kotoa U.b. O6mass mukpobuosorus. Y4eOHUK s
CTYJICHTOB YYPEXKICHUN BbICHIET0 mnpodeccuoHanbHOro oobpa3zoBanus M.: UI]
Axanemus, 2012. -383 c.

I[OHOHHI/ITCJILHEUI " CIIpaBOYHAA JTUTCpaTypa

1. Huxonsckuii, B. U. I'enetuka: yue6. Ilocodue. M. : Akaaemus, 2010. — 249
C.

2.001mmas reHeTuka : MetoJl. mocooue / moa pea. C. I'. Uare-Beuromosa. — 3.
2-¢, mepepad. u gom. — CII6. : Uzn-so H-JI, 2008. — 124 c.



3.CeseprioB A.C. Teopus spomtonmu. M31.2, ucnp.u qon. M.: 2024. - 384 c. 21
Cmrocapes, A.A. buosnorus ¢ oOuieit renetuxoii / A.A. CarocapeB. — MockBa :AJbsiHC,
2012.-472 c.

4. duszunonorus yenoseka: YueOnuk| [log penakumeir B.M. ITokpoBckoro. 2-¢
u3., nepepad. v nom. —M.: Menunmna, Poccus. 2016; - 664c.

5. XomxkasiH, A. b. Onrorenes : yue0. nocodue ains cryd. 1 kypca CtTTMY / A.
b. Xomxasan, M. I'. I'eannoBa, H. H. ®enopenko. - CraBponons : M3n-so CTI'MY,
2014. - C.

6. SAxomnes, I'.Il. boranuka : yue6. / I'JI. fAxosneB, B.A. YenomOutsko, B.1.
Hopodees ; mox pen. P.B. Kamenuna. - 3-e u3z., ucnp. u gom. - CII6.: CrnenJlur,
2008. - 687 c.



CocraBuTe/iM NpOrpaMMabi:

JxxamberoBa Ilerumar MaxmynoBHa, 1.6.H. mpodeccop kadenpsr «Kierounas
ouomnorus, MOp(OJIOTUS U MUKPOOHOJIOTHSI |

An3opoB Baxa AcxagoBuu4, 1.0.H. npodeccop kadenpsl «Duznonoruss 1 aHaATOMUS
YEJIOBEKA U )KUBOTHBIX»;

Hpucxanosa 3a3y UmpanoBHa; k.0.H. JO1IEHT, 3aB. Kapeapoi «boTaHuka, 300J10rus

1 OMODKOJIOTHSI.



