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PA3JIEJI 1. BUOJIOT' S KAK HAVKA

buonorms — Hayka o xuBoM mnpupone. Bxmax Ouonorun B (opmupoBaHue
COBPEMEHHON HAy4yHON KapTUHBI MHpa W OOIEeH KyJIbTypbl JHYHOCTH. 3HAUYECHUE
OMOJIOTrMYECKO HAyKH ISl CEJIBCKOTO XO034UCTBA, MPOMBINIICHHOCTH, MEIUIIMHBI, OXpPaHbl
npupoabl. Metoasl OHoI0ruu.

YpoBHM OpraHum3anuy >KWUBOI'O: MOJIEKYJSPHBIM, KJIETOYHBIMA, OpPraHW3MEHHBIN,
MOMYJISIIIUOHHO-BUJIOBOM, JKOCUCTEMHBIN, Ouocdepubiii. CBoicTBa KUBBIX CHCTEM:
O0COOEHHOCTH XMMHUYECKOI'O0 COCTaBa, OOMEH BEIIECTB U HHEPTUHU, OTKPBITOCTh, POCT,
CaMOBOCIIDOM3BEICHUE,  HACIEACTBEHHOCTb M M3MEHYMBOCTb,  Pa3IpaKUMOCTb,
CaMOpETyJISIUs; UX MPOSIBJICHUE Y )KUBOTHBIX, PACTEHUI, TPUOOB 1 OaKTepuil.

Krnerka: crpoenue u GpyHKIMOHUPOBAHUE

OCHOBHBIE TOJIOKEHUS KJIETOYHOW TEOpUH, €€ 3HAUEHHE B COBPEMEHHOWN Hayke.
Omnpenenenne noHATUA «KiIeTKay. [loHaTne ToTMHOTeHTHOCTH. KierouHoe crpoeHue
OpPraHM3MOB KaK OTPaKEHHE €IMHCTBA )KUBON IPUPOIBI.

Mertonpl HUTONOTMH. XHMHUYECKHMH cocTaB KIeTOK. ColaepkaHue XHUMUYECKUX
AJIIEMEHTOB B KJIETKE. Bojga, MUHEpaIbHBIE COJIM U JIPYTHME HEOPTAHMYECKHE BEIIECTBA, UX
POJIb B KU3HEAEATENBHOCTH. OCOOCHHOCTH CTPYKTYPHI U (PYHKIIMH OpPraHUYECKUX BEIICCTB:
O€NKOB, YIJIeBOIOB, JIUIIHU/IOB, HYKJIIEMHOBBIX KUCIIOT B CBSI3U C UX (DYHKIIMSIMH.

CrpoeHre M (QyHKIUU OPraHOMIOB KIETKH; B3aWMOCBA3b 3TUX KOMIIOHEHTOB KakK
OCHOBA €€ IIEJIOCTHOCTH.

Anpo KaK LEHTP YIPABICHUS KU3HEACATEIbHOCTH KJIIETKH.
CTpyKTypHOYHKIIMOHATbHAS OpTraHu3aIus sapa. XpOMaTHH U €r0 3HaueHue. DyXpOMaTUH
u rerepoxpomMaTuH. CTpPOEHHUE XPOMOCOM. YPOBHM KOMMAKTU3AIMUU XPOMOCOM. THIIBI
xpomocom. Kapuoru.

MemOpannbie opraHouabl kieTku. [lnasmatudeckas memOpana. CoctaB u QyHKIUU
iazmMaTuieckol MeMOpanbsl. bapsepHas QyHkuust memOpaHbl. TpaHCOPT BELIECTB Yepes
MeMOpaHy. DHAOUUTO3 U 3K301UTO3. KieTouHble B3auMOIEHCTBUS U KJIETOYHBIE KOHTAKTBHI.

Crpoenne sHAOIUIaA3MAaTHYECKOro peTukyiayma. CuHTEe3 O€IKOB B TPaHYISIPHOM
AHOIUIaA3MAaTUYECKOM peTuKyayme. Anmapat I oapku.

Monuduxanus u agpecoBaHue 0€IKOB. YUacTue B CUHTE3€ INIMKO3aAMHUHIJIMKAHOB.

I'magkuii sHAorIa3Matudeckuit petuxkyinym. CrtpoeHue U QyHKIUHU. JIM30COMBI.
Crpoenue u ¢pyakiuu. Ayrodarus. Mexanuzm o06pazoBanus ayToarocom U ayToJIM30COM.

Kommnonentst  mutockenera. Mukpodunamentel. CrpykTypa ©  (QyHKUUHU
MUKpPOTPYOOUEK, IIEHTpUOJIeH. PECHUYKHN U )KTyTHKH.

Mmoroo6pa3ue kietok. IlpokapuoTHble U 3yKapHOTHBIE KIeTKH. OcOOeHHOCTH
CTpPOEHUSl KIIETOK pacTEeHUM, *KUBOTHBIX, TPUOOB M OakTepuil. Bupycbl — HekJieTOUHbIE
¢dbopmbl. Ponbs BupycoB kak Bo30yauTenel 3a00eBaHmil, UX NpopuiIakTUKa.

Krnerounsrii MeTabonm3M W €ro COCTABISIIONIME - ACCUMWIIAIUS (aHAOOIU3M) U
muccummsanus (karabonusm). [lnactuueckuit U sHepreTudeckuii oOmMeH. DepMeHTHI, uX
CBOICTBa W poiib B MeTabonau3Me. OCHOBHBIE 3Tambl IJIACTUYECKOTO OOMeHa. MexaHu3m
cuHTe3a Oenka. Poib MaTpUUHBIX MPOLIECCOB B peain3alliy HAaclleJCTBEHHON nHpopmalium.
Tpanckpunuusd. [lonstue mpoueccunra u cmiaicunra. Tpancmsuus. CtpoeHue pudocom.
[ToctTpaHcnsiionHas MoAU(PUKALUs OCJIKOB.

ABTOTpO(HBIE U reTepoTpodHbIe OpraHu3Mbl. POTOCHMHTE3. XJIOPOIIACTHI: CTPOCHUE
u ¢yHknuu. Otambl (OTOCHHTE3a W poyib XJopoduiia B 3ToM mporecce. bruocheproe
3HayeHne (oTtocuHTe3a. XemocuHTe3. (OCHOBHBIE JTambl JHEPTETHYECKOr0 OOMeEHa.
bpoxkeHrne M KJI€TOYHOE [bIXaHHWE, MeTaboNMuYecKas pojb KUCIOpoJa. MUTOXOHIAPUH:
ctpoenue, ¢pyHkuuu u npoucxoxaenue. [lukn Kpebca. Ponp AT® B 3HepreTHueckoM H
IIACTUYECKOM OOMeHe. B3auMoCBsI3b SHEPreTHYECKOro U MJIaCTUYECKOr0 0OMEHa.



Krnerounas ruGenb. OCHOBHBIE MOHSATHUSA: 3allPOrpaMMHUpPOBAaHHAsi TMOEINb, arorTo3,
HEKpOo3. MexaHn3MBbl anonTo3sa.

KieTounslil UKy, XapakTepucTuka (a3 KIETOYHOro IMKiIa. Peryisius KIeTOYHOIo
nukna. IlonykoHncepBaTuBHBIM MexaHu3M pemmkanuu JIHK. Mwuro3. ®a3sl mMuTO3a.
W3meHeHns CTpyKTypbl XpOMOCOM. MUTOTHYECKOE BEPETEHO.

Mexanusmel popmupoBanusd. L{lutokunes. [laTonorusa murosa, IBOIIOLUS MUTO3A.

Metios. Penykunonnoe u sxBanirionHoe nenenue. [Ipodasza nepsoro genenus: meiiosa.
Craguu npodassl 1. Kpoccunrosep. Ero 3nauenue. Co3peBaHue MOJOBBIX KIETOK.

Pa3mHOkeHue 1 MHAMBHUIyaJIbHOE Pa3BUTUE OPTaHU3MOB

Jlenenue KIETKM — OCHOBA pOCTa, Pa3BUTUSA M Pa3MHOXKEHHsI OpraHn3MoB. MHUTO3 u
MeH03 — OCHOBHBIE CMOCOOBI JIeJICHUS DJYKapUOTHOM KieTku. KileTouHbI UK,
XapakTepucTuka (a3 KiIeToyHoro nukia. Perynsuus kimerouHoro Imkia. MaTtepdasa.
[TonykoHncepBaTuBHbIM MexaHu3M permkanuu JHK. Muto3. ®a3el muto3a. M3MeHeHus
CTPYKTYpbI XpoMocoM. Mutotuueckoe BepereHo. Mexanusmel opmupoBanus. Llutokunes.
[TaTtonorus Muto3a. DBOIIOLNS MUTO3A.

Meiio3. PenykunoHHOe M SKBalMoOHHOE jeneHus Meno3a. Ilpodasza | mepsoro
nenenust mero3a. Craguu npodaser 1. Kpoccunrosep. Ero 3nauenue. Co3peBaHue moJIOBBIX
KJIETOK.

[TonoBoe u Oecmoioe pa3MHOXKEHHE, UX POJb B mnpupoae. Crocobbl Oecronoro
pPa3MHOXKEHHSI y JKMBOTHBIX, pacTeHHil u rpubos. IlapreHorenes. Anaporenes. I'nHorunes.
Pa3zBuTtne monoBbix kieTok. dopmMupoBaHHME NEPBUYHBIX MOJIOBBIX KIETOK Yy Pa3iIMYHbIX
rpynmn  KUBOTHBIX. OIUIOAOTBOpEHHE Yy JKUBOTHBIX U  pacteHuil. KoHTakTHbIE
B3aUMOJICICTBUS TaMeT. [[BOWHOE OIIOIOTBOPEHUE - OCOOCHHOCTH I[BETKOBBIX PACTEHU,
YepenoBaHue MOJIOBOT0O U OECIONOro MOKoJIeHUH (ramerodura u cnopopuTa) y pacTeHuM.

OHTOreHe3 WMHIMBHUIyaJIbHOE Pa3BUTHE OpraHW3Ma, OCHOBHBIE 3Talbl OHTOIEHE3a.
OMOpHOHANFHOE M TOCTAMOpHOHANbHOE pa3BuTHe. OCHOBHBIEC 3TaIlbl Pa3BUTHUS 3apObIIIa
(Ha mpuMepe KUBOTHBIX). [[pobnenue: obmas xapakrepuctuka. OCOOEHHOCTH KJIETOYHOIO
nukia npu apobneHun. OCHOBHBIE 3aKOHOMEpPHOCTH npobiienus. bractyna. MexaHu3mbl
onactynsuuu. Tumbl 61acTyn u cBa3b ¢ Mopdoioruei apodnenus. [actpymnsius. CriocoOs
ractpynauud. Tunsl ractpyn. @opMUpOBaHUE BHE3apOABIIIEBBIX 0000uek. OCcOOEHHOCTH
paHHero pasBuTHs y Miekonurtaromux. OpraHorene3. OcoOEHHOCTH B3aWMOACHCTBUS
MEX]Jy 3ayaTKaMH OpraHoB npu ux (opmupoBanuu. [Ipsmoe pa3BuTHE U pa3BUTHE C
metamopdozoM (Hernpsmoe). [ToHsTHe KUZHEHHOTO IHKIIA.

OCHOBBI TEHETUKH U CENEKIIUU

I'eneTnka Hayka O HAacIEACTBEHHOCTH W W3MEHYMBOCTHM OpraHu3MoB. OCHOBHBIE
METOABl TEHETHKH. [ MOpUAOIOTHMYECKUH aHaidu3, MOHO-, JAM- W TOJUTHOPUIAHOE
ckpemuBanue. OCHOBHBbIE NOHATUS TEHETUKU: T€H, ajulellb, NPU3HAK, TOMO3UIOTa M
reTepo3urora, JTOMUHAHTHOCTh M PELIECCUBHOCTh, T€HOTHI, (EHOTHUN U HOpPMa PEaKIUU.
Tunsl B3auMOIEHCTBHS aJUIEIBHBIX U HEAJIJIEIbHBIX T€HOB.

3aKkoHBl HACJIEJICTBEHHOCTH, YycTaHOBiIeHHble [. MeHaenem, U yCIOBUS HX
BBINIOJIHEHUSA. [luTosIorMueckne OCHOBBI BBINOJIHEHUsA 3akoHOB [ .Mennens. IlonHoe u
HEIOJIHOE TOMUHUPOBAHHUE.

XpoMocoMmHast Teopust HacieAcTBEHHOCTH. CLEIUIEeHHOE HacleOBaHUE U  €ro
UTOJIOTUYECKHE OCHOBBI, HapylieHue cuerieHus. KpoccuHrosep (mepekpect XpoMocoM) U
ero 3HaueHue. MHoOXecTBeHHbI KpoccuHrosep. WMutepdepenuus. Kounnumaenuus.
MuroTtnyecknii  KpOCCHHroBep. JIMHEHHOE pacloloKeHHE TIE€HOB B XPOMOCOME.
I'eneTndeckne KapTel. ['€eHeTHMYECKOE ONpENeNeHHE TI0Ja, II0JIOBBIE XPOMOCOMBI U
ayTOCOMBI, HAacJI€JOBaHNE IPU3HAKOB, CLICTUICHHBIX C MOJIOM. XPOMOCOMHAsI TEOPUS U POJIb
T.Moprana B ee popmupoBanuu. HexpomocomMHoe Haciaen0BaHue.



[MuTomnasmaruueckas HaciaeACTBEHHOCTb. OpraHusanus I€HOMOB XJIOPOIUIACTOB M
MUTOXOHJpUW. B3auMonencTBue  SAEpPHBIX W HESAEpPHBIX TreHoB. [lmasmuugHOe
HacJeI0BaHUeE.

I'eHoTun Kak 1eJOCTHasT MCTOPUYECKH ClOXuBIIasca cucrema. llomarue o
B3aUMOJIEUCTBUU U MHOXXECTBEHHOM JIEUCTBUU T'€HOB. PoJb reHoTHa u pakTopoB BHEIIHEN
cpensl B (opmupoBaHun  ¢peHoruna.  DopMbl  U3MEHUHMBOCTH  OPraHU3MOB:
MOIU(UKAIMOHHAST U HACJIEACTBEHHAs W3MEHYMBOCTb, MYTallMOHHAs M KOMOWHATHBHAs
W3MEHUYUBOCTh, UX poJIb B Ipupoae. [Ipuunnbel myranuil. BnusHue okpyskaromen cpebl Ha
MyTallMOHHBIM Tpouecc. CHOHTaHHBIM W HWHAYUMPOBaHHBIM MyTareHe3. MyTareHsl.
AnTtumytarensl. Penapanus JIHK u ee ponps B noaaep:kaHun cTaOUIBHOCTUA TeHOMA. THIbI
penapanuu JIHK. ['maBHble MCTOYHMKM KOMOMHATHBHOM HW3MEHYMBOCTH: HE3aBHUCHUMOE
IIOBEICHHE TOMOJIOTMYHBIX XPOMOCOM B MEH03€, KpPOCCHUHIOBEp, OIUIOJOTBOPEHUE.
['enernueckas pexkoMOuHanus. Tumbl pekoMOMHALMM. Perymsuus 3KCOpeccMH TIE€HOB Yy
IPOKapHoT. JIakTO3HBIN ONEpOH. Perynsnus 3KCrpeccuy reHoB y 3yKapHoT.

3HayeHue TeHeTHKH Ui 31paBooxpaHeHus. HacneacTBenHble 3a001eBaHMs YeI0BEKa
U Mephl HMX MNpoPUIAKTUKUA. BiMsgHHME paguoOaKTUBHOTO HW3JIYYEHHS U XUMHUYECKUX
MyTareHoB (B TOM 4YHCJI€ HHUKOTHHA, QJKOroJii W HAPKOTUYECKUMX BEIIECTB) Ha
HACJIEICTBEHHOCTh Y€JI0BEKA.

I'enernka — TeopeTndeckas OCHOBa cenekuuu. [lopona )KMBOTHBIX U COPT PACTEHUH.
OCHOBHBIE METOABI CENEKUUH PACTEHUH U JKUBOTHBIX: MYTarcHe3, MOJUIIONINS,
ruOpuaN3aIs, UCKYCCTBEHHBIN 0TOOD.

CoBpemeHHbIE OMOTEXHOJIOTUH: reHHas u KJIETOYHAs VUHXXEHEPUs,
MUKpPOOHMOJIOTMYECKUI CUHTE3, UX POJb B PAa3BUTHH 3IPABOOXPAHEHUS, IPOMBIIIIEHHOCTH,
CEJIBCKOTO XO35IIICTBA U OXPAHbI IPUPOBL.

PA3JIEJT 2. MHOTI'OOBPA3UE XUBOW ITPUPOJIbI

Cucrema oprannueckoro mupa. Knaccudukanus opranuzmos u poisib K. JIunHes kak
OCHOBOIIOJIO)KHMKA Hay4dyHOU cucTeMaTHukd. OCHOBHBIE CUCTEMATHYECKHE KATETOPUU: BUJ,
poa, ceMeucTBOo, OTpsiA (MOPSAA0K), Kiiacc, Tyl (0Taen), napcTBo. OCOOEHHOCTH CTPOCHUS U
(GYHKIMOHMPOBAHUSL TMPEACTABUTENCH OCHOBHBIX ULAPCTB KUBOM MPUPOABL: OaKTEpHid,
pacTeHuil, ’)KUBOTHBIX U IPUOOB.

[HapctBo OakTepuii. OCHOBHBIE YEePThI CTPOCHHS U KU3HEJACATEIHLHOCTA OaKTEepUil, NX
pasmuoxxkenue. Crnopel. Ponp Gaktepuii B Ouocepe. 3HaueHue OakTepuil sl CEIBCKOTO
X035IUCTBA, MPOMBIIIIIEHHOCTH U MEIULIMHBI. bolle3HeTBOpHbIE 6GakTepuu 1 00pb0a ¢ HUMH.

apctBo rpuboB. ®opmbl BereTaruBHOTO Tena TpubOoB. lllmsmounsie TpuObI, UX
CTpoeHue, nmuTaHue, pasmMHoxkeHue. [InecHeBbie TpulObl. [Ipoxoku. DKOJOTHUECKUE TPYIIIBI
rpuboB. ['pubbl-napa3uthl, BbI3BIBAIONIME OOJE3HUW pPACTEHUM, >KUBOTHBIX M 4YeJIOBEKa.
Muxopwusa. Pois rpuboB B Guochepe u 3HadeHHe 1151 4eTOBEKa.

JIMImmaiHUKK ~ OpraHu3Mbl  CUMOMOTHYECKOTO TPOMCXOXKACHHSA, O0Opa30BaHHBIC
MUKOOMOHTOM (rpu0) u (ukoOMOHTOM (LIMaHOOAKTEpUs WM 3eJeHas OJHOKIIETOYHas
Bojiopocib). CTpoeHue JMIIaHUKOB. OKOJOTHYECKHEe M MOP(OJIOrHYecKHe TpYIIbL.
[Turanue. Pazmuoxenue. Ponp numaitHukoB B 6nocgepe n 3HaueHne s 4eI0BeKa.

HapctBo pactenuil. OOuias xapakTepucTHKa pacTeHuid. Posb pacTeHuil B CTpyKType
HKOCHUCTEMBI M 3HaueHue Juisl denoseka. Knaccupukaums pactenuit. Husmmume u Bbicmne
pacrenusi. JKW3HEHHBI IMKJI Yy pAacTEeHHUH, YepeJOBaHWE IMOKOJEHUH crmopoduTta
ramMeTopuTa. IBONIONNS KUZHEHHOTO KA Y PACTEHUH.

Husmme pacrenus (Bonopocnu). OBomonus u GopMbl BEreTaTUBHOTO TENA.

OcHoBHble oThensl Bojpopocinei 3enenble, bypbie n  Kpachbele. CrpoeHue wu
KU3HEEATENbHOCTh OJHOKIIETOUYHBIX BOJOpOCiel (xinamMuioMoHana). Hutuareie Bonopocian



(Ya0TpUKC) M BOJOpPOCIM C IUIACTUHYATBIM CiO€BUIIEM. Pa3MHOXeHHE BOJOpoOCied H
KU3HEHHBIE IUKIIBL. POsTb Bomopociieit B Onocdepe 1 3HaUCHUE I YEIOBEKA.

Brixon pacrennii Ha cymy. [IoHATHE O TKaHAX U OpraHax y pacCTCHUM.

Xapaktepuctuka otaena Puauessix (IIcmnodutos).

Otnen Moxosuassle. 3eneHsle MxH. CTpoeHME, Pa3MHOKEHNUE U JKU3HEHHBIM LIUKII
KyKyIIKMHa JbHa. Mox cdarnym, ocobeHHoctu ero crpoeHus. OOpa3oBanue Topda, ero
3HaYEHUE.

Otnensl [InaynoBuaHble, XBoweBUaHbIE, [latOpOTHUKOBUIHBIE:

XapaKTepUCTUKA, OCHOBHBIE MIPEICTABUTENM, UX CTPOECHUE U Ouosiorus. Ku3HeHHbIN
LUKJI ¥ pa3MHOXEHUE NarOpOTHHKA.

Otmen  T'onmocemeHHBIE:  XapakTEpPUCTHKAa  CTPOEHUS M Pa3MHOMKEHUS.
Pacnipoctpanenue xBoiHBIX. buonormdeckoe 3HaueHHE ceMeHU. Poib TrojloCEeMEHHBIX B
ouocgepe 1 3HaUEHHE ISl YETIOBEKA.

Otnen [lokpeiTocemenHble (1BeTKOBBIE). CTpoeHue 1BeTka. Ceme3auaTok. J[BoiiHOE
omogoTBopeHue. O6pazoBaHue CeMsiH U IUIOA0B. Poilb MOKpPBITOCEMEHHBIX B Ouochepe u
3HaueHue A 4denoBeka. Knaccudukaumst IlokpeiToceMeHHBIX: Kiacchl [[BynOnBHBIX U
OnHOMONBHBIX, WX OCOOEHHOCTH. OTIUMYMUTENbHbIE TPU3HAKKM PACTEHUHM OCHOBHBIX
cemeiicTB; ux Ouonornueckue ocobeHHoctu (cemeiictBa Kpecrousernsie, PozorseTHsble,
bo6ogsie, [Tacnenossie, CiioxxHoIBEeTHBIC, JIMteitHbIe, 3MaKn).

OcHoBHBIE  Tpymnmbl  TKaHed  pacTteHUMM  (oOpa3oBaTelbHBIE,  OKPOBHBIE,
MEXaHUYECKHE, TPOBOISINE, OCHOBHBIE).

BereratuBHbpie opranbl BbICIIMX pacTeHud. CTpoeHune M (PYHKUUU KOPHS, BHJBI
KOpHEH, TUIBI KOPHEBOW CUCTEMBI, BUAoN3MeHEeHUs (MeTamopdo3sl) kopHs. [lober. Tloukwu.
Crebenb. BerBnenue mnoOera. CrpoeHne M (yHKUMM CTEOJs, BUIOU3MEHEHHUS MOOEroB
(xopHeBuIlle, KiIyOeHb, aykoBuia). CTpoeHue U (QYHKIUMU JUCTa, THUIIBI JIUCTHEB,
JUCTOPACIOJIO0KEHUE, TUIIBI KUIKOBAHMSL.

I'enepatuBHbBIE OpraHbl IBETKOBBIX pacTeHHHd. CTpoeHHe LBETKa B CBA3U CO
cnocobamu onbuieHusd. L{BeTku onHononeie u oboenonbie. @opmyna nserka. CouBeTHs U UX
ouonornyeckoe 3HaueHue. CTpoeHue u Kinaccuukanus ceMsH (Ha mpuMepe OJHOJO0IBHOIO
U JBYJIOJBHOIO pAacTeHWs)) M IUIOAOB. THUIBI MpPOpAacTaHUs CEMSIH, NMHUTAaHWE U POCT
npopoctka. PacrpocTpaHeHue mioaoB M ceMsiH. 3HAY€HHME LBETKOB, IJIOJIOB M CEMSH B
IPUPOJIE U )KU3HU YEJIOBEKA.

IIpoucxoxaenue pacteHuil. OCHOBHBIE 3Tallbl SBOJIIOIUHM PACTUTEIBHOIO MHpA:
BO3HUKHOBEHHE (DOTOCHHTE3a, BO3HUKHOBEHHME OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX
BOJIOpOCTIEH, BBIXOJ pacTeHUil Ha cymly (NICUIO(UTHI), MOSBIEHUE CIIOPOBBIX U CEMEHHBIX
pacteHuid. OUIOreHETUYECKUE CBI3U B PACTUTEIILHOM MHUpE.

PA3/IEJI 3. YEJIOBEK U1 EI'O 3IOPOBBE

OOuwmit 0630p opraHu3Ma yeloBeKa: OCHOBHBIE TKAHU U CUCTEMBbI OPraHOB. 3HAYCHHE
3HAaHUM O CTPOCHUH, KU3HENIEATEILHOCTH OpraHM3Ma U TMTMEHe YellOBeKa I OXpaHbl €ro
310poBbsi. OpraHbl U CUCTEMbI OPraHOB YEJIOBEKA.

Cuctema mokpoBoB. CtpoeHue u (QyHKIHUU KOXH. [Ipon3BOIHBIE KOXKH: BOJOCHI H
HOrTU. Ponb KOXHM B TEepMOpEryJsiliMM, 3aKalliBaHME oOpraHu3ma. [urueHa Koxw,
npoduiakTUKa U repBas MOMOIIb P 0Korax, 0OMOPOKEHUSAX, U MEXaHMYECKUX TPaBMax.

OnopHo-nBuratenbHass ~ cuctemMa W JaBWKeHHE.  OCHOBHBIE  3JIEMEHTHI
ONOPHO/JBUraTEIbHOM CHUCTEMBI 4YeloBeKa. YacTu ckenera: OCEBOM CKEJET, CKEJeT
KOHEYHOCTEeH U uX 1nosicoB. CTpoeHue kocted U ux QyHkiuu. OCHOBHBIE THUIIBI KOCTEH U UX
coenuueHuil. CycTtaBbl. XpsUIU, CYXOXWIHs, CBSA3KH. CTpoeHHE MBI U UX (PYHKIUU.
OcHoBHBIE Tpynnbl MBI YenoBeka. [lepsas moMomp mpu ymuOax, pacTsDKEHHH CBA30K,
MIEpPEJIOMAX U BBIBUXAX.



KpoBs u kpoBooOpamienue. IloHsTHe BHYTpeHHEHl cpelbl OpraHu3Ma, 3HAuY€HUE
NOCTOSTHCTBAa BHYTpeHHe# cpenbl. KpoBb, mumda u TkaneBas XHuIKOCTb. COCTaB KpOBHU
YyeJIoBeKa: IJIa3Ma KPOBU M PA3IMUYHbIE (DOPMEHHBIE RJIEMEHTHI, UX CTPOEHHE U (YHKLUU.
NMMyHUTET 1 €To Tulbl. AHTUTeHbI U aHTuTena. Poins .M. MeuHnkoBa B CO31aHUM YUYECHHS
006 ummynutere. MHpekmonHbie 3a00eBanus U 00ppda ¢ HUMH, [IpUBUBKH M UX POJb B
npodunakTuke WHQPEKIHOHHBIX 3aboneBaHuil. ['pynmbl kpoBu. IlepenuBanue Kposw,
noHopcTBO. CBepThiBaHUE KpOBU. CTPOEHUE CUCTEMBI KPOBOOOPAILEHHUS: CEPALIE U COCYIbI
(apTepun, KanmwuIsipbl, BeHbI). bonbmioil W Malblii  KPyrH  KpOBOOOpAIlCHUS.
[IpenynpexxaeHue  cepAeYHO-COCYIUCThIX  3a0oineBaHui. IlepBas  momompb  1pu
KpOBOTEUEHUSAX. BpenHoe BIMsSHHME KypeHUs, YHNOTpPEOJICHHs aJIKOroyii MHAPKOTUKOB Ha
CEpACYHOCOCYIUCTYIO CUCTEMY.

JlpixaTenbHas cucreMa M ra3oo0MeH, OCHOBHBIE KOMIIOHEHTHI JbIXaTeIbHON
cuctembl. CTpoeHUE JIErKUX, MEXaHU3M BJ0Xa U BBIJI0XA, ra3000MEH. 3HAUEHHE AbIXaHUS.
['uruena opraHoB [bIXaHus. 3a00J€BaHUS OPraHOB JBIXAaHUS M MX MNPOPUIAKTHKA.
[TpenynpexxaeHue pacnpocTpaHeHus: HHMEKIIMOHHBIX 3a00eBanuil. Ynctora atMochepHOro
BO31yXa Kak (akTop 3/10poBbi. [Ipremsl nepBoii moMoIy Npy OTpaBiICHUH YrapHbIM I'a30M
Y CIIACEeHHMH YTOIAIOILIETO.

Opransl numeBapeHuss u nuranue. CrtpoeHue M (QYHKIMH MHIIEBAPUTEIHHON
cuctembl. OTENBI MUIIEBAPUTENBHOTO TpaKkTa U uX GyHKIUU. [InieBapuTenbHbIe Kene3bl.
Ponb ¢pepmenToB B nuieBapeHun. Perymsmus numeBapenus, uccnenopanus W.I1. [1aBnosa.
[TumieBple MPONYKTHI M MUTATEIbHBIE BEIIECTBA: O€JNKH, JIUMU/bI, YTIE€BOAbI, MUHEPAJIbHbIE
BEILIECTBA, BOJA, BUTAMHUHBI. |'MTMEeHAa OpPraHoB MHUILIEBAPEHUS, PALUOHAIBLHOE MHUTAHUE.
3HaueHue NUTaHus M nuineBapeHus. OOMeH BEIIECTB U SHEPIrUU B OpraHU3ME YeJIOBEKa,
npodunakTuka HapyueHuit metadbonusma. Poinb BUTaMUHOB B OpraHU3Me, UX COJEpKaHuE B
OUILEBbIX NpoaykTax. lIpoduiakThka MUIIEBBIX OTPABICHUN, KHUIIEYHBIX HHQEKUUN U
napasuTapHbIX 3a001eBaHUM.

CrpoeHue MOYEBBIIEIUTEIBHON CHCTEMBI 4esloBeKa. OpraHbl MOYEBBIICIUTEIBHON
cuctembl U ux (pyHkuuu. OOpa3oBaHMe NEPBUYHOM M BTOpUyHOM Mouu. [Ipodunaktuka
3aboseBaHuid. Ponb Ipyrux CUCTEM OPraHoOB B BbIIEICHUU MPOAYKTOB METa00IM3MA.

Myxckast M JKEHCKasl ToJjioBasi cucTema, X ctpoeHue u ¢yHkuusa. OOpazoBaHue
MOJIOBBIX KJIETOK. OCHOBHBIE 3Tanbl WHAMBUIYAJbHOTO pPAa3BUTUS uesoBeka. [IpuuuHb
HAapyIIEHUS WHAWBUIYAJBHOTO PpA3BUTHUS; HACJIEJICTBEHHbIC OOJE3HH, HMX MPUUYUHBI U
npenynpexaeHue. MHdexum, nepegaroniyecs mojoBbIM MyTeM, UX MPO(UIaKTHKA.

HepBHast 1 rymopaiibHast peryssinusi MpoleccoB KU3HEIEATEIbHOCTU. DHIOKPUHHAS
cuctema. OCHOBHBIE K€JIe3bl BHYTPEHHEH CEKpelMH U UX 3HaU€HUE AJI1 POCTa, Pa3BUTHS U
perynsinun QyHkuuii opranuzMa. OCHOBHBIE TOPMOHBI YeJOBeKa. Perymnsanus AesTeabHOCTH
JKeje3 BHYTPEHHEM CeKpeluu: CBSI3b HEPBHBIX M T'YMOPAJIbHBIX MEXaHM3MOB PETYISIUHU,
runoranamo-runoduszapuass cucremMa. CTpoeHHE HEPBHOM CHCTEMbI, €€ OT/AEJbI:
HeHTpanbHas U nepudepuyeckas HepBHas cucrema. CTpoeHne W (YHKIHMHA TOJOBHOTO U
CIIMHHOTI'O MO3Tra.

ComaTnueckasi 1 BeretaTuBHas HepBHas cuctema. OpraHbl 4yBCTB, UX CTPOEHUE U
byukuuu. Ananuzatopbl. Hapymenuss paboThl aHaIM3aTOpPOB U MX NpoUIaKTHKA.
VYcinoBHele U 0Oe3ycnoBHbIE pediekchl, pedraexkTopHble ayru. Beicmias  HepBHas
NEeSTENbHOCTD, peub U MbllluIeHHe. Co3HaHMe KaK (yHKLIMS MO3Ta.

ConmanbHast 1 Guosioruyeckas 00ycIOBIEHHOCTh MOBeIeHUs yenoBeka. Pons 11.M.

CeuenoBa u I.II. IlaBnoBa B co31aHUM y4Y€HUsS O BBICILIEH HEPBHOM JEATENBHOCTH,
Hapymenus nesareapHOCTH HEPBHOW CUCTEMBI M UX npenynpexacHue. CoH, ero 3HaueHue u
rurueHa. BzanmocBsi3p Ipo1eccoB HEPBHOM U TYMOPAJIBHON PETYJISLUAH.

DBOJIIOLUS OPTaHUYECKOTO MUPA.



JlokazarenbCcTBa SBOJIOLMH KUBOM Mpupobl. cTopus 3BOIIOLMOHHOrO yueHus; K.
JIunneit, K.Krosbe, JK.-b.Jlamapk u ux ponap B pa3Butuu Hayku. OCHOBHBIE IOJIOKEHUS
teopun Y. J[apBuHa, ee 3HauCHUE.

[lonynsunm m ux CTpykTypa. UHUCIEHHOCTh MOMYJANMNA, BO3PACTHOW M IOJIOBOM
coctaB, (OPMBI COBMECTHOTO CYIIECTBOBaHUA 0coOeil. V3MeHYMBOCTH B MOMYJSALHUAX.
®dakTophl (IBIXKYIIME CHIIBI) ABONIONUU. EcTecTBEeHHBINM OTOOp HampaBisitouuit (gaxtop
BoolMM.  POpMBI  €CTECTBEHHOro  OTOOpa  (IBWXKYIIMHA,  CTAOMIM3HPYIOUIMA,
paspeiBatonuii). boprba 3a cymecrtBoBanue. Poiib SKOJMOTMM B H3yUYEHHHU MEXaHU3MOB
HBOJIFOLINOHHBIX npeoOpa3oBaHMil. Bo3HukHOBEHUE MPUCTIOCOOJIEHHOCTH, ee
OTHOCHUTEIIbHBIN XapaKTep.

Bun u ero xputepun. Mexanusmsl Bui0o0OpazoBanus. M30ms1us U ee THUIIBI, POJIb
reorpauueckoi U30ISIIIH.

MuKkpo3BOIIOLUS 1 MAaKPO3BOJIOLKSA, COOTHOLIEHUE UX MEXaHU3MOB. Ponb nzyueHus
OHTOT€HE3a B MO3HAHMM MEXAHU3MOB SBOJIIOIMM OPraHUYECKOro Mupa. buorenernueckuii
3akoH. buonornueckuit mporpecc u perpecc. ApoMopdo3, HUIUOATANTAIUS, OOIIas
JIereHepanusi; COOTHOIIEHHE MyTeH SBOJIOUUHU. OBOJIOLUUMOHHBIE Mapajyieau3Mbl U
KOHBEPT€HIIUS, UX PUYUHBL. | 'OMOJIOTMYHBIE U AHAJIOTUYHbIE OPTaHBbI.

OcHOBHBIE ATanbl 3BOJIOIUY XU3HU. [IpoucxoxieHne )Ku3Hu Ha 3emiie.

Haubonee Baxxabie apoMOp(O3bl B IBOIIOIUU KHUBOU MTPUPOIBI.

[IpoucxoxxaeHue 1 BONIONUS YeaoBeKa. Jloka3arenbCcTBa MPOUCXOKICHHUS YEI0BEKa
OT JKMBOTHBIX. OTambl »JBOJIOIMU YeJOBEKa. JIBMKylIME CHJIbI aHTPOIOTEHE3a.
Bo3HuKHOBEHHE YellOBEUECKUX pac. bromornueckoe u cOUUalbHOE B PUPOJIE YETIOBEKA.

Opranusm U oKkpy»Karolas cpena. JkocucteMsl. buocdepa.

DKojoruss - Hayka O B3aMMOOTHOIIEHHHM OPraHM3MOB M OKPYKAIOIIEW Cpesbl,
3HAaYEHUE 3KOJIOTUH.

[Tonatue oxpyxarwmei cpeasl U 3KOJOTMYecKoro (¢akropa, Kiaccudukanus
AKOIOTHYECKUX (PaKkTOpoB. JlelicTBUE IKOTOTHUYECKHUX (DAKTOPOB.

OrpannunBatomue  ¢axrtopsl. [loHstue skonornueckod  HumM. OCHOBHBIE
abnotuyeckue (QakTOpbl: CBET, TEMIEpPATypa, BIAKHOCTb, UX POJb B KM3HH OPraHU3MOB.
[leproguueckue sBIEHUS B KU3HU MPUPOIbI: OUOJOrMYECKHE PUTMBI, (OTONEPHUOIU3M.
Tunbel MeEXBUIOBBIX B3aMUMOOTHOIICHUM: KOHKYPEHIUS, XHUUIHUYECTBO, Mapa3suTH3M,
cUMON03.

Pa3HooOpasue mnomynsmnmii, WX BO3pacTHas M TOJOBas CTPyKTypa. JluHammuka
YUCJIEHHOCTH MOMYJIALMNHA U €€ TPUYUHBI.

buonorudeckue coobiiecTBa MHOTOBUIOBBIE CUCTEMBI, B3aUMOCBS3b OPIaHU3MOB B
coobmiecTBe. JKocucTeMa M OuoreoueHo3. BujgoBas M NpocTpaHCTBEHHAas CTPYKTypa
sKocucTeM. Poiib peAKrX BUJOB B MPUPOJIE U MEPHI O UX oXpaHe. Tpoduueckas CTpyKTypa
HKOCHUCTEM: MPOAYLEHThI, KOHCYMEHTBI, peAylUeHThl. [IpaBuio 3K0I0rMueckoi mUpaMub.
[Tumessle nenu u ceth. KpyroBopoT BelecTB U NpeBpalleHue SJHEPTUN B IKOCUCTEMAX.

Camoperynauus 3KOCUCTEM. BHemHHe W BHYTpEHHUE MNPUYMHBI H3MEHEHMS
9KOCHUCTEM, IKOJIOTHYECKasl CYKIIECCHSI.

BnusHue denoBeka Ha  MPUPOAHBIE  JKOCHUCTEMBI, cnenuduka AecTBUS
aHTPOIOTEeHHBIX (pakTOpoB. CpaBHEHHUE ECTECTBEHHBIX M HCKYCCTBEHHBIX OSKOCHCTEM.
ATpOIKOCUCTEMBI U SKOCUCTEMBI TOPOAOB. 3HAUEHHE OMOJIOrMYECKOro pazHooOpasus s
HOPMaJIbHOTO (DYHKIIMOHUPOBAHUS €CTECTBEHHBIX 3KOCUCTEM, COXpaHEHHE OMOIOrHYEeCKOro
pazHooOpa3usi.  3HAUEHUE  NPUPOAOOXPAHHBIX  MEPONPHUSATHH U PALMOHAIBHOTO
IPHUPOIOIOJIBE30BAHMSL.

buocdepa kak rmobanbHas 3kocuctema, ee rpaHuilbl. Brian B.M.Bepuaackoro B
pa3paboTky yueHuss o Ouochepe. DyHkumm xkuBoro BemiectBa. OcoOeHHOCTH
pacupenenenuss Ouomaccel B Ouocdepe. buonormueckwii  KpyroBOpOT. DBOIIOIHS



ounocdepsl. ['mobanbHBIe U3MEHEHU B Ouocdepe W uX NMPUUYUHBL. BinsHue AesITenbHOCTH
YeJIOBeKa Ha IBOTIOINIO Orochepsl.
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