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1. BUOJ10Irne KAK HAYKA.
METOAbl HAYYHOIO NO3HAHUSA

Burosiorua kak HayKa, ee JOCTUIKEHUA, METOIbI TIO3HAHUSA
JKUBOU mpupoabl. Poab 6uosiornu B GOpMUPOBAHUU COBPE-
MEHHOUM €CTEeCTBEHHOHAYYHOU KAPTUHBI MUPA. . « « « « . . .
YpoBHeBas opranusanus u 9BoJionus. OCHOBHbIE YPOBHU
OpraHu3aIuU KUBOM IPUPOJbI. BUOJIOTHYECKNe CUCTEMBI.
OO611iIe TPUBHAKYU OMOJOTUUECKUX CUCTEM « « « o o o o o « o &

2. KJIETKA KAK BUOJIOTNYECKAS
CUCTEMA

CoBpeMeHHasi KJIETOYHAs TEOPUA, €e OCHOBHBIE IIOJIOYKE-
HUS, POJb B (DOPMUPOBAHUHM COBPEMEHHON €CTECTBEHHO-
HaAyYHON KapTHUHBI MuUpa. PasBuTue 3HAHUU O KJETKE.
KinerouHoe crTpoeHme OpraHM3MOB — OCHOBa €IWHCTBA
OpPraHMYecKOro MHupa, [O0Ka3aTeJbCTBO POJCTBA KUBOI
050379 00 165
Muoroo6pasue KjieTok. IIpokapruoTs! u sykapuoTbl. CpaBHU-
TeJbHAA XapaKTePUCTUKA KJIETOK DaCTeHUil, KUBOTHHIX,
OAKTEPUIM, TPUOOB. « v ¢ v v v v o e v o v o e o s o oo a s oo e ns
XuUMUYeCKUl cocTaB KJeTKU. MaKpo- U MUKPOSJIEMEH-
Thl. B3anMOCBA3b CTPOEHUS U (PYHKIUN HEOPraHUYECKUX
U OpPraHUYecKUX BeIecTB (0eJIKOB, HYKJENHOBBIX KUCJOT,
YTJIeBOHO0B, MUnugoB, AT®), BXOIAIINX B COCTAB KJETKHU.

...15

PoJib XMMWYECKHUX BEIeCTB B KJIETKE M OPraHu3Me uejioBexka . .21

Crpoenue KjIeTKU. BsauMocBa3b cTpoeHUA U GyHKIIUH Ya-
cTell M OPraHOUOB KJIETKU — OCHOBA €e IeJIOCTHOCTH. . .
OOMeH BeIIleCTB U IIPEBPAINeHUs SHEPTruU — CBOMCTBA
*KUBBIX OPTAaHN3MOB. JHEPreTUYeCKNH U IIJIAaCTUIEeCKUI 00-
MEH, WX B3auMOCBA3b. CTaguy SHEPTeTHUECKOro oOMeHa.
Bposkenue u grixaunue. PoToCUHTES, €T0 3HAUECHUE, KOCMU-
yeckas poJsib. Daspl orocuHTe3a. CBETOBBIE U TEMHOBBIE
peaknuu (OTOCUHTE3a, WX B3aWUMOCBA3b. XEMOCHHTE3.
Posb XeMOCHMHTE3UPYIOMNX OaKTepuili Ha 3eMJie. . . . . . .
T'enernueckas mHpOpManusa B KieTKe. ['eHbI, reHeTHue-
CKUH KOJ U ero cBoiicTBa. MaTpUUYHBIA XapakTep peaxkiui
6uocuHTe3a. BuocuHTE3 OeiKa M HYKJEMHOBBIX KHCJOT . .

...40

.. .47
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Knerka — remermueckas eIUHUIA JKUBOr0. XPOMOCOMBI,
ux crpoeHre U QYHKIUU. YMCIO XPOMOCOM M UX BUJIO-
Boe mocTosHCTBO. ComaTuuecKkme UM IIOJIOBBIE KJIETKH.
JKusHenHbIT UMK KJIeTKU: mHTepdasa um mutod. Mu-
TO3 — [JeJeHWe COMATHMUYEeCKUX KJeToK. Meiio3. dDa3br
MHUTO3a U Meio3a. PagBurue MoJOBBIX KJIETOK Y PACTeHUN
u JKUBOTHBIX. [lesieHne KJIEeTKM — OCHOBA POCTa, Pas3BHU-

TUA 1 PAaSMHOMKEHUA OPraHnu3MOB. Poab meiiosa u muTosa . .

3. OPFTAHU3M KAK BUOJIOTMYECKA4A
CUCTEMA

PasmooOpasue opraHmM3MOB: OJHOKJIETOUHBIE M MHOTOKJIE-
TOYHBIE; aBTOTPOMEI, reTepoTPodsl. Bupychl — HEKJeTOUHbBIE
¢dopmbl Ku3HU. Mephl TPOPUIAKTUKY PACIPOCTPAHEHUS
BUPYCHBIX BA00JIEBAHUM . « « v ¢ v v o v o v v v o o o a o o oo us
Bocmnpoussenenue opraHuaMoB, ero 3HaueHme. CmocoObI
Pa3MHOKEHUs, CXOJCTBO U OTJINYME [I0JIOBOTO U OECII0JIOr0
pasmHOKeHUs. OMIOJOTBOPEHME Y IIBETKOBBIX PACTEHUH
U IMO3BOHOUHBIX JKUBOTHBIX. BHeIIIHee U BHYTPEeHHee OILIO-
IIOTBOPEHIIC « & « v v v v e e o e e e e e m e e oo o eeneeans
OHTOreHe3 W IPUCYIIVE eMy 3aKOHOMEPHOCTH. OMOpPHUO-
HaJbHOE M IIOCTAMOPUOHAJIBHOE Pa3BUTHE OPTaHU3MOB.
IIpuyuHabl HAPYLUIEHUS PA3BUTHUS OPTaHU3MOB . . . . . . . .
T'enetuka, ee 3amauu. HaciaeACTBEeHHOCTb W W3MEHUYU-
BOCTh — CBOWMCTBaA OpPraHu3MOB. MeTOAbI TEeHETUKU.
OcCHOBHBIE TeHEeTUUYEeCKNEe IOHATUS W CUMBOJUKA. XpO-
MoOcOMHAasi Teopusa HacaenctBeHHocTu. CoBpeMeHHBIe
TIPEICTABIICHUS O TEHE M TEHOME « « « v ¢ v v o o o o o o o o o v s
3aKOHOMEPHOCTU HACJIEACTBEHHOCTU, UX I[UTOJIOTUUECKIUE
OCHOBBI. 3aKOHOMEPHOCTHU HACJIE[OBAHUS, YCTAHOBJIEHHbIE
T'. MeugeneMm, uxX IIUTOJOTUUECKNE OCHOBBI (MOHO- U JUTH-
OpugHOe cKkpeluBaHue). 3akoHbI T. MopraHa: ciiemieHHOe
HacJieoBaHUe MMPU3HAKOB, HADPYIIEHUE CIIEIIEHUS T'eHOB.
Teneruka mosa. HacienoBaHue MpU3HAKOB, CIEIIEHHBIX
c mojioMm. BaaumogeiicTBue reHoB. ['eHOTUN KaK IeJIOCTHAS
cuctema. 'eneTuka desoBeKa. MeToabl N3yUeHUA T€HETU-
207 Qe (=W (o) - 1< 22 YN
3aKOHOMEPHOCTH  M3MEeHUuWBOCTU. HeHaciencTBeHHAA
(MomuduKaIMOHHAsI) W3MEHUYMBOCTh. Hopma peaxiiuu.
HacnencrBenHas WM3MEHUMBOCTB: MYTallMOHHAS, KOM-
OuHaTWBHAA. BUAbl MyTanuii ¥ WX OPUYUHBI. SHAUYEHUE
U3MEHUYNBOCTY B KU3HU OPraHU3MOB U B 9BOJIIOIUA . . . .
3HaueHre TeHeTUKHU IJiA MeIuIlnHbl. HacaemcTBeHHbIe 6O-
JIE3HU UYeJIOBeKa, WX MPUUYNHBI, mpoduiaakTuka. Bpemuoe

.50

...67

...73

...78

...88



CooepxxaHue

3.8.

3.9.

4.1.

4.2.

4.3.

4.4.

4.5.

BIUSHUE MYyTareHOB, aJKOr0Jsi, HADKOTUKOB, HUKOTHUHA
Ha TeHeTWUYeCKUI ammapaT KJIeTKHU. 3allliTa CPeabl OT 3a-
TPASHEHUSA MYTATCHAMI « « v « o o o o o o v v e o e v e o e n e
Cesneknusi, ee 3alauM U IPAKTHUYECKOe 3HaueHwe. BKjaxg
H. 1. BaBusoBa B pasBuTue cejieKIuu. MeTOnbl ceseK-
UM W WX TeHeTUYECKHe OCHOBBI. MeToIbl BBLIBEIEHUS
HOBBIX COPTOB PACTEHWI, IIOPOJ KUBOTHBIX, IITAMMOB
MUKPOOPTAaHU3MOB. 3HAUEHUE TeHETUKU MAJs CEeJeKI[UU.
Buosornueckre OCHOBBLI BBIPAIMBAHUA KYJbTYPHBIX pac-
TEHUHN U JOMAIITHUX MUBOTHBIX « v v v v v v v v v v o v v o oo
BuorexHosorus, ee HanpapiaeHusa. KierouHas u reHHas
WH)KeHepHusa, KJIOHWpOBaHWEe. Posib KJIETOYHON Teopuu
B CTAQHOBJIEHMM ¥ PAa3BUTUMA OWNOTEXHOJOIHU. 3HaUe-
HUe OMOTEeXHOJIOTUU [JIi PA3BUTUSA CEJEKI[UU, CeJIbCKOI0
X03AKCTBA, MUKPOOMOJOTUUECKO MPOMBIIIJIEHHOCTH, CO-
XpaHeHUsT TeHO(MOH[Ja IJIAHETHI. OTUYECKUE AaCIeKThI
PasBUTUSA HEKOTOPBIX WCCJIENOBAHWN B OMOTEXHOJOTHU
(KTOHUpPOBaHUE UeJ0BeKa, HallpaBJIeHHBbIE M3MEHEeHUs Te-
2 0012 )

4. CUCTEMA U MHOITOOBPA3UE
OPrAHU4YECKOIo MUPA

Muoroo6pasue opranusmoB. 3uauenne pador K. JIunues
u K.-B. Jlamaprka. OcHOBHBIE cucTeMaTuuecKue (TakKco-
HOMMYECKNe) KaTeropuu: BHUJ, POX, CEeMeNCTBO, OTPAL
(mopAmoK), Kiacc, Tul (OTHes), I[apCTBO; UX COIOAUYNHEH-

ITapcTBO GaxTepuii, CTpOEHUE, KU3HEAEATEIbHOCTb, pPas-
MHOJKEHUe, POJIb B Ipupoje. Bakrtepmu — B030OyguTesn
3aboseBaHNIl pPacTeHWH, JKUBOTHBIX, uesjoBeKa. IIpodu-
JIaKTHKa 3a00JIeBaHUY, BHI3BIBAEMBIX 0AKTEPUAMH . . . . .
ITapcTBO rpuboOB, CTPOEHME, KUBHEAEATEIbHOCTb, PABMHO-
sxeHue. Vcronb30BaHue TPUOOB [JId OJYyUeHUA IPOLYKTOB
MUTAHUA U JIeKapcTB. PaciodHaBaHMe CheJOOHBIX U SATOBU-
THIX TPUOOB. JIUmaiHNKY, UX padHooOpasre, 0COOEHHOCTU
CTPOEHUA U JKUBHeAeATeJIbHOCTH. Poib B mpupose rpubos
70078108 2171020870 )  J
ITapctBo pacrenuii. CtpoeHue (TKaHU, KJIETKU, OPTaHBI),
JKU3HENEeATeIbHOCTh U Pa3MHOXKEHUE DACTUTEJIHFHOI'O Op-
ranusMa (Ha IIpuMepe IMOKPBITOCEMEHHBIX PACTEHUMH). . . .
Mmuoroo6pasue pactenuii. OCHOBHBIE OTZAEJNHI PACTEHUIA.
Kiaccel MOKPBITOCEMEHHBIX, POJIb PACTEHUI B IPUPOJE
VI OKVISHU UEJIOBEKA « « « v v v v v v v o v e v e o e o e s ae e

...95

.. 100

.. 119



CodepxaHue

4.6.

4.7.

S5.1.

5.2.

5.3.

5.4.

5.5.

5.6.

6.1.

ITapcTBo XUBOTHBIX. OZHOKJIETOYHBIE U MHOTOKJIETOY-
HbIC JKHUBOTHEIE. XapaRTepHCTI/IRa OCHOBHBIX THUIIOB
0ecII0O3BOHOYHBIX, KJACCOB 4jeHHCTOHOrux. OcobeHHO-
CTU CTPOEHUdA, XUIHENeATEeJIbHOCTU, PA3MHOMKEHUA, POJIb
B IIPUPOJE U KUBHU YEJIOBEKA. « « v v v o v v v e o v v v v v v
XoppoBhIe KUBOTHBIE. XapaKTePUCTHUKA OCHOBHBIX KJIac-
coB. Posb B Ipupo/ie 1 JKUSHU YETOBEKA. + « ¢ o v v v o v v o

5. OPFAHU3M YEJIOBEKA
M Ero 30OPOBbE

Tranu. CTpoeHVe U KU3HENEATEJBHOCTH OPTAaHOB U CH-
CTeM OpPraHOB: IUIEeBAPEHUsA, NbIXaHUA, BHIEJCHUS. . . .
CTpoeHre u IKU3HENEATEJIHLHOCTH OpPraHOB U CHCTEM
OpraHOB: OIOPHO-IBUIaTeJIbHOM, MOKPOBHOI, KPOBOOOpa-
meHusd, JauMdoobpamenusa. PasMHOKeHVe U pasBUTUE
YEITOBEKA + ¢ v v v v v vt vt et ot e e e e e e e
BuyTpeHHsAA cpefa opraHu3Ma 4yeaoBeKa. I'DyIIbI KPOBU.
ITepenuBanue KpoBu. UMmmyuuter. OGMeH BeIeCTB U IIpe-

BpallleHVe SHepruu B OpraHu3Me dejioBeKa. BuraMuHE . . .

HepBHasa u sHAokpuHHasA cucteMbl. HeiliporymopanbHas
peryJAnusa TPOIeCCOB JKU3HENEeATEIBHOCTH OpPraHm3Ma
KaK OCHOBA ero IIeJIOCTHOCTH, CBA3HM CO CPENOM. . . . . . . .
Amnanuzatoprsl. OpraHbl UyBCTB, UX DOJIb B OPTaHU3ME.
Crpoenue u ¢yHKuuu. Briciiasg HepBHas NeATEIbHOCTD.
Con, ero smauenme. CosHaHue, IMamMATh, SMOIIUHU, PEUb,
mbiIeEre. OCOOeHHOCTY IMCUXUKY YEJIOBEKA . « « o « o . .
JIuuHasa u o0IlecTBeHHAA TUTHEeHAa, 3J0POBLIN 00pa3 JKU3HU.
IIpodpunrakTuka nHGEKIINOHHBIX 3a00IeBaHU (BUPYCHBIX,
0aKTepuaabHbIX, I'PUOKOBBIX, BBI3BIBAEMBIX JKHUBOTHBI-
mu). IIpegynperkaerre TpaBMaTH3Ma, IPUEMbl OKA3aHUSA
nepBoii momoru. [Icuxuueckoe u pusndecKoe 3T0POBLE Ue-
JsoBeka. PaKTOPHI 340POBhA (AyTOTPEHUHT, 3aKaJInBaHUe,
IBUTraTeJ bHAsI aKTUBHOCTD). PaKTOPBI prcKa (CTpecchl, T'u-
IOAWHAMUS, IIePeyTOMJIeHNE, IepeoxXIakaeHue). Bpenubie
U T0JIe3HBbIE MPUBBIUKN. 3aBUCHUMOCTD 30POBbS UeJIOBEKa
OT COCTOSAHUA OKpYy:KarmIeil cpexnsl. CobitoneHne caHu-
TapHO-TUTMEHUYECKUX HOPM M IIPaBUJ 3J0POBOTO 00pasa

JKUBHU. PElPOAYKTUBHOE 3[J0POBbE UETOBEKA. « « « « o v « . .

6. 9BOJNIIOLUA XXKUBOI NMPUPObI

Bug, ero kpurepuu. Ilomynamus — CTPYKTypHas eau-
HUIA BUJa U JJIeMeHTapHasd eJUHUIA HBOJIIOIUU.
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7.1.

7.2.

7.3.

MuxposBomonusa. ObpasoBanue HOBBIX BuaoB. CrocoObI
Buao00pasoBanusa. CoxpaHeHe MHOT000pas3us BUIOB KaK
OCHOBA YCTOMYMBOCTU OMOCREPBI « « + v v v v v v v v v e v v u
PasBuTne 5BOJIIOIMOHHBIX HAEH. 3HaUeHNE SBOJIIOI[UOH-
HO# Teopum Y. IlapBmHa. B3amMoCBA3H ABMIKYIIUX CHJI
aBoJrio . POPMBI €CTEeCTBEHHOTO OTOOPa, BUABI GOPHOBI
3a cymiectBoBaHre. CuHTeTHMUYeCKad TEOPUS 9DBOJIOIUU.
OieMeHTapHble (aKTOpbl dBosionuU. VcciemoBaHuUA
C. C. YerBepukoBa. Posb 3BOJIOIIMOHHON Teopuu B (op-
MHPOBAaHUU COBPEMEHHOII €CTECTBEHHOHAYYHOW KapTUHBI
6710 Y- YN
JlorkaszaTesbCTBa 9BOJIOIIUY KUBOU IPUPOALI. Pe3dynbrarTe!
9BOJIIOIUU: IIPUCIIOCODJIEHHOCTh OPraHU3MOB K cpejie o0u-
TAHUS, MHOTOOOPA3KE BUZOB. « « ¢ v ¢ o v o o v v o v oo v v un
MaxposBoatonusa. HampaBjieHusa © IIYTH SBOJIIOIUN
(A. H. Cesepuos, 1. WM. Illmansraysen). Buomoruue-
CKUIl mporpecc u perpecc, apomMopdos, UAMOaLanTaIUd,
nmerenepanusd. IIpuumHBI GHOJOTMYECKOTO IIporpecca
u perpecca. ['unoTess! BOBHUKHOBEHU :KM3HY Ha 3emuie. Oc-
HOBHBIE apOMOP(035I B DBOJIOIIUN PACTEHUN U KUBOTHBIX.
VYcinoxkHeHVe JKUBBIX OPTaHM3MOB Ha 3eMJie B IIpoIiecce
ESY -0 T 670} 867 2 P

ITpoucxorxgeHue yesoBeka. UeslOBeK KaK BUJ, €r0 MeCTO
B CHCTEMEe OPraHMYeCKOro mwupa. ['MIoTe3bl IPOUCXOK-
IeHUs 4YesioBeKa. [[BUIKyIlue CHJIBI W 3Tallbl 9BOJIIOINN
yesoBeKa. YesoBeuecKme pachbl, UX TIeHETUUYECKOe POj-
cTBo. BuocomumanbHasi mpupomga uyesioBeka. CoruaibHas
¥ IPUPOJHAS cpela, afalTalluy K Heil yesoBeKa . . . . . .

7. 3KOCUCTEMbI U MPUCYLUUE UM
3AKOHOMEPHOCTHU

Cpensl oOUTaHUS OPraHU3MOB. JKOJIOrMUecKue (haKTOPHI:
abmoTuuecKkue, OMOTHMUYECKHE. AHTPOIOreHHEIN (axTop.
VX BHAUEHME . « v v v v v v o vt it ittt et e e e e e a e as
Irocucrema (61OreoIeHos), ee KOMIOHEHTHI: IIPOAYIIEHTHI,
KOHCYMEHTBI, peJYIeHThbl, UX POJIb. BI/IHOBaH 1 IIpOoCTpaH-
CTBEHHAsI CTPYKTypa sKocucTeMbl. Tpoduueckue ypoBHHU.
HEHI/I " CeTu IIUTaHUudA, UX 3BEHbdA. HpaBI/IJIO JKOJIoTnye-
CKOM TTHPAMUIBI « « o v ¢ o v o o o o v o o o o v s oo e n e o ae s
Pasroob6pasue srocucrem (6uoreoneHo3os). CamopasBuTre
U CMeHa 9KOCHCTEM. YCTOHUYMBOCTb M JUHAMUKA 9KOCH-
creM. DBuosornueckoe pasHooGpasme, CaMOPEryIAIINS
¥ KPYTrOBOPOT BEIlECTB — OCHOBA YCTOMUYMBOTO Pa3BUTUSI

.. 269
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7.4.

7.5.

9KOCHUCTEeM. HpI/I‘«II/IHLI yCTOﬁQHBOCTH 1 CMEHBI 9KOCHUCTEM.
VsmeHeHUA B 9KOCHUCTEMAX IIoa BIAUAHUEM AeATEeJIbHOCTU
YeJIOBEeKa. AI‘pO{-)KOCI/ICTeMI:I, OCHOBHBIE€ OTJIMYUSA OT IIPHU-

POAHBIX OQKOCHCTEM .« ¢ v ¢ o o ¢ o o o o o o o o s o s o s o o s o s oo

Brochepa — rnobansHasa skocucrema. Yuenue B. V1. Bep-
HazcKoro o ouochepe. JHuBoe BerecTBo, ero (GyHKIUN.
OcobennocTu pacipejeeHusi omomaccel Ha 3emie. Buo-
JIOTUYECKUH KDPYroBOPOT ¥ IIpeBpAllleHHue 9HEePIruu
B 6uocdepe, POJIb B HEM OPraHM3MOB Pa3HBIX I[APCTB. OBO-

JTEOTTHST OFOCKIEDBI « « v v v v v v e e v e e e e e e e e o e e e n

T'smobanbHble uM3MeHeHHs1 B Omocdepe, BBI3BAHHEIE Ies-
TeJIbHOCTBIO YesioBeKa. IIpobJyieMbl yCTOMYMBOIO Pa3BUTHUA

6uocdepsl. IIpaBuia moBegeHnss B IPUPOLHOM cpege. . . . . . 318



BUOJIOTNA KAK HAVYKA.
METOAbl HAYHYHOIO NO3HAHUA

1.1. Buonorus kak Hayka, ee AOCTUXEHUS, MEeTOoAbl
no3HaHug XuUBOW npupoasl. Ponb 6uonorumn
B popMnpoBaHMMN COBPEMEHHON €CTECTBEHHOHAY4YHOW
KapTUHbI MuUpa

Buonorua (or rpeu. bios — KusHb, l0ogos — cJyoOBO, HaAy-
Ka) IpeAcTaBJIgeT cO00M KOMIIJIEKC HAyK O KMBOW IIPUPO-
e, IPeJMeTOM KOTOPBIX ABJISIOTCS BCE IPOSABJIEHUS KUSHU:
CTPOeHUNEe U (PYHKIMU KUBBIX CYIIECTB, UX IIPOUCXOXKIEHUE
U pa3BUTHE, a TaK’Ke B3aWMOCBASU C OKPYIKAIOIIEH Cpemoi.

OcCHOBHbIe Guonoru4yeckue Hayku

ITo 06BeKTy

) BakTepmosnorusa (6axrepum)

ucclenoBa- ) Bupycosorus (BUpychl)
HHA ) Boranuka (pacrenus)

) Boosorus (;KUBOTHEIE)

) Mugomnorus (rpu6sr)
IIo ) TemeTuka (3aKOHOMEPHOCTH HACJeE[-
M3y4aeMbIM CTBEHHOCTU W M3MEHUYUBOCTH)
cBoiicTBaM ) Buoxumus (XMMUYECKHH COCTAB M IIyTH

B3aMMOIIPEeBPAII[eHUs BEIleCTB)

) ®@usuosorus (0COGEHHOCTH KU3HEIEs-
TEJIbHOCTH)

) Oxrosorus (B3aMMOOTHOIIEHHUS C OKPYKa-
oIei cpemoit)

Ilo uzyuyaemo-
MYy YPOBHIO
opraHm3auuu
JKUBOM
MaTepun

) MonekyaspHasa 6monorus (MOJeKyJIsap-
HBIA YPOBEHB)

) ITurtosmorus (KJIETOUHBINA YPOBEHD)

) T'ucrosorus (TKAHEBLI YPOBEHB)

) Opranmosorus (aHaToMusa, MopQoaorusa
u GUBUOJIOTHA)

BBOJIIOIIHOHHOG YueHue 3aHUMaeTCAd aHaJInu30M 3aKOHOMEPHO-
cTell BOBHUKHOBEHUSA U Pa3BUTUA KU3HU HA 3eme.




10 Pasden 1. buonozus kak Hayka. MemoObl Hay4HO20 NO3HAHUSA

CpaBHHUTEJIBHO-
OMUCATEJIbHBIH

MeToAbl NO3HaHUS XXUBOI NPUPOAbI

Heropuuecknit MoHUTOPHUHT

Hayunsrit HHCcTpyMEeHTaAJbHBIN
- Hab6nogenue Muxkpockonusa R
H OKCIIepUMEHT AuexTporpadus 4
a AHanus pesyJsbTaTOB Pagnonoranua —
~|  DopMyJIHpPOBKA I'UIIOTE3 Huddepernuansroe

neHTpUdyrupoBaHue

s MopgenupoBaHue
—| BroiBegeHUe OOIMUX 3aKOHOMEPHOCTEH

( JocTuxeHnsa coBpeMeHHo buonorumn

|=‘,>( PacmudppoBaH reHoM yesoBeKa U JPYTUX OPraHU3MOB )

Yupasiienue psifoM reHoOB O0axkTepuil u 60J€e BHICOKO-
OPraHM30BAHHBIX OPIaHU3MOB

H3meHeHne reHOMA CEIbCKOXO3AMCTBEHHBIX PACTeHUN
(remetmuecku Monu(UIIVPOBAHHBIE U TPAHCTE€HHEBIE OD-
raHU3MBbI)

$( KnonupoBaHme XUBOTHBIX




1.

2. YposHesasa opzaHu3ayus u 3801104usA 11

(

3HauyeHue uonorum

OcHOBa MEIUITMHCKUX U CEJIbCKOX03AMCTBEHHBIX HAYK )

=>( ITpousBOACTBO IPOAYKTOB MUTAHUA J

PaspaboTka nmpenynpesxkaeHus U JedeHUs GosesHe
YeoBeKa

:‘,>( OxpaHa IPUPOJHI U IPUYMHOMKEHUE ee OOTaTCTB
—

1.2. YpoBHEBasa opraHusauus n 3BOJIIOLUS.

OCHOBHble YPOBHM OpraHu3auun XUBOW NMPUPOAbI.
Buonornyeckne cucrtembl. OOLWMEe NPU3HAKKU
OUMONOrMY4EeCcKUX CUCTEM

[ OCHOBHbIe YPOBHM OpraHu3aumm XXusoi matepum

|=}> ( Buocdepnbrit )

COBOKYIIHOCTBH 6I/IOI‘EOIleH030B

BuoreoneHoTuyecKuin

COBOKYITHOCTB HOHyJIﬂI.lI/Iﬁ PasHbIX BUJOB

IMomyIauoHHO-BUIOBOM

NOonmyaAnuA U BUJ

OpraHu3MeHHBIH

OMHOKJIETOYHBbIE€ 1 MHOT'OKJIETOUYHbIE OPTraHN3MbI

Kaerounsrit

IIPOKAPUOTHI U 9YKAPHOTE

TR

MouexyasapHsrit

MOJIEKYJIBL 0eJIKOB 1 HYKJIEMHOBBIX KHCJIOT
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Pazden 1. buonoaus kak Hayka. Memoodsl Hay4H020 NO3HAHUA
OcobeHHOCTHU OOMeH BellecTB
Knerounoe
XUMHNYECKOTI'O U IIpeBpallieHusd
CTpoeHue
cocTaBa 9HEPTUU
T'omeocTas I Bu:KeHUE
O6wue
Paspgpa- nPU3HaKu Pocr
YKHMOCTb Ouonornyeckux ¥ PasBUTHE
CUCTEM
Bocnopous- J1CKpeTHOCTh
BeJleHUE U IIeJIOCTHOCTDH
YpoBHeBaa
IBOJIOIUS
opraHusamus

CyII_IECTBeHHI:IMI/I yepTaMu XHUBBIX OPraHM3MOB, OTINYAIOIIIM-
MU UX OT 00BEKTOB HEKUBOI IIpupoabl, ABJIAITCA YPOBHEBAd
opraHu3anusa U 3BOJJIIOLIUSA.




KJIETKA KAK BUOJIOT'MYECKASA
CUCTEMA

2.1. CoBpemeHHasa KJieTo4yHas Teopwus,
€ee OCHOBHbI€ MOJIOXEeHUS, posb B dopMUpoBaHUN
COBPEMEHHO eCTeCTBEeHHOHAYy4YHOW KapTUHblI Mupa.
Pa3Butue 3HaHuih o knetke. KnetoyHoe ctpoeHue
OpPraHu3mMoB — OCHOBa €4MHCTBA OPraHU4YecKoro
MMpa, AoKa3aTeNibCTBO POACTBA XXUBOW NMpUpoOAabl

Liutonorna — HayKa, U3y4yarolas CTPOeHNe, XUMUYECKUI CO-
CTaB, IPOIECCHI JKUBHENEATEIbHOCT U Pa3MHOMKEHUA KJIET-
KH, & TaKKe ee IPOUCXOKIEeHNEe U 9BOJIIOIUIO.

OCHOBHbI€ 3Tarnbl pa3BUTUA 3HAHUI O KNeTke

HMara CoObITHE
OxoJo I'. u 3. fIucensr n306peau MUKPOCKOI
1590r.
1665 r. P. T'yxk onmcasm OuojormuecKme HCCIEJOBAHUA,

IIPOBeJIeHHBbIE C MCIIOJIb30BAaHUMEM MHUKPOCKOIIA.
ITpuMeHMT TEPMUH «KJIETKA»

1680 r. A. BaH JIeBeHT'YK OTKDBII OZHOKJIETOUHEIE Opra-
HUBMBI U SPUTPOIUTHI; OMUCaJ OAKTepUU, T'PU-
ObI, IPOCTEHIITUX

1827 r. K. Bop OTKpPBLI AUIEKJIETKN MITUL] U KUBOTHBIX
1831— P. Bpoyn onucasa aapo B KJIeTKe

1833 rr.

1838— M. Ilneiimen m T. IIIBanH 0000IMMIN 3SHAHUS
1839 rr. 0 KJIeTKe U C(HOPMYJIHUPOBAJIH KJIETOUHYIO Teo-

puio: «KneTka — eguHuMIla CTPYKTYPHI U QYHK-
IIUY B "KUBBIX OPTAaHU3MAaX »

1855 r. P. BupxoB momosinua teopuio: «Kiaerka — enu-
HHUIa PAa3BUTUA XHUBBIX OPraHU3MOB»

1887— VYcoBeplilleHCTBOBaHME MUKPOCKOIIA U METOIO0B
1900 rr. dukcanuy u oxkpammuBanua. I{uromorus npuoo-
peTaeTr SKCIePUMEHTAIbHBIN XapaKTep
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OkxoHYyaHue mabauybl

Hara CoObITHE

1931 r. 9. Pycke u M. KHOIb CKOHCTPYHPOBAJH 3JIEK-

TPOHHBIA MUKDPOCKOI

1946 r. HauaJio mupoKoro MCIOJb30BAHUS DJIEKTPOHHO-

I'O MUKPOCKOIIa B IIUTOJIOT'UU

OCHOBHbI€ NMOJIOXEHUS KNIeTOYHOW Teopum
M. WnenpeHa u T. LLiBaHHa

Bcee xuBBIE OPraHU3MBbl COCTOAT U3 KJIETOK )

KneTku 'KMBOTHBIX U PACTEHUN MMEIOT O0IIVe IPUH-
IUIIBI CTPOEHMA

JKusHenesaTeIbHOCT, OPraHU3MOB IPEACTABJIAET CO00MH
CYMMY KU3HEIeSATeJIbHOCTU BCEX ero KJIETOK

OCHOBHbI€ NOJIOXXEHNS COBPEMEHHOM K/1IeTOYHOW Teopuun

-

>

N
Kietka — exumHHIA CTPOEHUSA, KUSHELEATEIHHOCTH,

pocTa U Pas3BUTUA KHUBBIX OPraHM3MOB, BHE€ KJIETKU

JKU3HU HET )

\
Knerxka — efuHada cucreMa, cocrodaniasd M3 MHOMKeCTBa

3aKOHOMEDHO CBS3aHHBIX IPYI' C OPYIOM 39JIEMEHTOB,
MIPEACTAaBJAIONINX CO0OM OmpeesieHHOe IIeJIOCTHOe 00-

pasoBaHue )

—>1

L CKOMY COCTaBy, CTPOEHUIO U (PYHKIIUAM

N
KaeTKku Bcex opraHmsMOB CXOJHBI IO CBOEMY XHMUYe-

J

=N

| HUA HCXOAHBIX KJIETOK («KJIETKA OT KJIETKU»)

N\
HoBble KJIeTKH 00pasyoTcsa TOJBKO B pesyJibTaTe geje-

J

" Cm.cTp. 15



2.2. MHo2006pa3ue knemok. [lpokapuomel u 3ykapuomel 15

OKOHUY. cxembl

>

( A

( '

KieTku MHOTOKJIETOUHBIX OpraHu3MOB o6pa3y10'1‘ TKa-
HU, U3 TKaHe! CcOoCTOAT OpraHBbI. Kusub opranmusma
B IIeJIOM 06chIOBJIeHa BSaHMOHeﬁCTBHeM COCTaBJIAIO-
X ero KJEeTOK

KyleTKU MHOTOKJIETOYHBIX OPraHW3MOB MMEIOT IIOJHBIH
HabOp IeHOB, HO OTJIMUYAIOTCA APYT OT ApPyra TeM, UTO
Yy HUX DPaboTaioT pasjuyHble I'PYIILI T'e€HOB, CJIEJCTBU-
eM 4Yero ABjgeTcsA MopdoJiorndyeckoe u GYHKIMOHAID-
HOe pasHoobpasue KJIeTOK — AuddepeHIIpoBKa

MeToabl IUTOTOTHUYECKUX HUCCIAETOBAHNMI

) MEUKpocKomus (CBeTOBad, 3JIEKTPOHHAA, CKAHUPYIOIIas);

) oKpaImIuBaHue;

) nuddepeHnMaILHOE IeHTPUADPYTrIPOBaHIE MEUeHBIX ATOMOB;
) KyJIbTypa TKaHeH, KIeTOK.

2.2. MHoroo6Gpa3sue knetok. MpokapuoTbl U 3yKapuoTbl.
CpaBHUTENIbHaAsA XapakTepUCTUKa KJIeTOK pacTeHui,
XXUBOTHbIX, OakTepwuii, rpudéos

KneTtkn

IIpokapuorHbIe JyKapUOTHBIE

HNwmeror aapo
He umetor anep XOTsd ObI HA OZHON
U3 CTAaUi pasBUTUA

Pacrenusa,
TpubHI,
KUBOTHBIE

Baxrepun
u apxeu
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OcoGeHHOCTH
NpPoKapnoTU4YeCKUX OPraHu3mMoB

Bakrepun Cune-3esieHbIe 6aKTEPUH

1. Her axpa, mutoxouapuii, IIIC, annapara oabmxn

2. XpoMocoMa HAXOAUTCA B IIUTOILIA3ME

3. Pasmeprr MUKPOCKOTIMYECKTIE

4. dopma pasauyHa 4. Xymopoduia, 3aKJII0YeH-
HBIMT B MeMOpaHbl, HAXO-
OUTCA B nuUTOILIasdMe (HeT

XJIOPOILJIACTOB)

5. O6osouka (13 yrIeBo0B) 5. O6oslouKka mpouyHas, Co-
MOJKeT OBITh OKPYsKeHa CTOUT U3 yIJIEBOJOB
CIM3bI0, BHYTPEHHAS 000-

JIOUKa — MeMOpaHa
6. [lesleHue Ha [Be YaCTHU 6. [lesieHre KJIETKU IIOMIOJIAM

(uepes 20 MuHyT)

Koannesas monekyna [JHK Gakrepuit He oThesieHa OT I[UTO-
ImIa3Mbl MeMOpPaHOUM, a HaXOOUTCA B 0CO0OM CTPYKType —
ayrjaeoume. Momnerkyna ITHK (xpomocoma) MOKeT OBITH He
eIUHCTBEHHON — JOIOJHUTEJbHbIE MajleHbKNEe KOJbIeBble
mosaekyabl [ITHK masbiBatoTcsa mirasmugaMu. ILnrasMuasl Haxo-
IAT ITUPOKOEe MPUMeHeHre B OMOTEeXHOJIOTUH.

XapakTepHbie NPU3HaKuN KIeTokK
NPOKapuoT U 3yKapuoT

Xapakre-
IIpoxapuoTsr JyKapuOTHI
pucCTHKA
Pasmep 0,5-5 MKM 40 MEM
KJIETOK
dopma OIHOKJIETOUHBIE OHOKJIETOUYHBIE,
WM HUTYATHIE HUTYATBIE, MHOTOKJIE-
TOYHBIE
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