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[Iporpamma o01e00pa3oBaTENLHOIO y4eOHOr0 MpEeAMETa MpeJHa3HauYeHa IS
u3y4deHus: B mpodeccuoHaNbHBIX 00pa3zoBarenbHbix opranuzanusax CIIO, peanusy-
IOIKUX 00pa3oBaTe/IbHYIO MPOrpaMMy CpeaHero oOIIero oOpa3oBaHHsS B Ipejenax
OCBOCHHMsI OCHOBHOM TpodeccruonanbHoi oopazoBatenbHor mporpammbl CITO (OOIT
CIIO) Ha 6a3e ocHOBHOTO 001Ier0 00pa30BaHMUs.

[Tporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpegnero obiero
00pa30BaHUsl, IPEIBIBISIEMBIX K CTPYKTYpPE, COJIEP’KaHUIO U PE3yJIbTaTaM OCBOCHUS
y4eOHOro mpeamMeTa, ¢ yuéToM TpeboBaHui (eepaibHOro rocyJapcTBEHHOTO o0pa-
30BaTEJNIBHOTO CTaHAapTa MO MOJydaeMoil MpodecCui/CnennanTbHOCTA CPETHETO MPOo-
(dheccroHaIbHOTO 00pa30BaHUSI.

Pabouas nporpamMma OTHOCUTCSL K 00111€00pa30BaTebHbBIM YYeOHBIM MpeaMe-

tam (OVYII). IIporpamma npemycMaTpuBaeT IpOBEACHUE YPOKOB.

Bup yueOHOM 1eATeJIbHOCTH Oo0bem ya-
COB
O0BéM o0pa3oBaTe/IbHOM MPOrpaMMbl Y4e0OHOT 0 MpeaMeTa, 160
BCEro
O0béM padoThl 00YYAKOIIMXCH BO B3aUMOAEHCTBUH ¢ Mpenoaa- 148

BaTeJIEM, BCCI'0

B TOM YHUCIJIC.




Buja yueOHOM 1eATeJIbHOCTH Oo0bem ya-

COB

YpOKH 141

KOHCYJIbTallUM 1

IPOMEKYTOUHas aTTecTanus, B Gopme — sk3amena (1 cemectp) 0

IPOMEKYTOYHAs aTrTecTanus, B Gopme — sk3ameHa (2 cemectp) 6

CamocrosiTesibHast paboTa o0y4yaruierocs (Bcero) 12

1 cemecmp

O0bém oOpa3oBaTe/IbHOM NPOrpaMMbl y4eOHOrO IpeaMeTa, 64

BCEro

O0béM padoThI 00yYaKOIIMXCH BO B3AUMOACHCTBUH € Npenojaa- 62

BarTeJieM, BCero

B TOM YHCJIE!

YPOKH 62

KOHCYJIbTallUU 0

IPOMEKYTOUYHAs aTTeCTaIus, B Gopme — HK3aMeHa 0

CamocrosiTesibHas paboTa o0y4aruierocsi (Bcero) 2

2 cemecmp

O0bém oOpa3oBaTeIbHOM NPOrpaMMbl y4eOHOrO IpeaMera, 9%

BCEro

O0BEéM padoThHI 00yHYaKOIIUXCSI BO B3aMMO/IEHCTBUM C NMPenoaa- 79

BaTeJieM, BCEro

B TOM YHCIJIE:

YPOKH 79

KOHCYJIbTALlUU 1

IPOMEKYTOUYHAs aTTecTalus, B Gopme — sK3aMeHa 6

CamocrosiTeibHas paboTa o0yuawiuierocs (Bcero) 10

OcBoenue cojaepkaHus y4eOHOro mpeaMera o0ecrnedrBaeT JOCTHXKEHHE 00y-
YJAOITUMUCS TUIYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX PE3YJIbTATOB B COOTBET-
ctBuHm ¢ TpedoBanmsamMu ®I'OC cpennero odmero oopa3oBaHusI.

B nporpamme nipuBoasiTCs: 00J1acTh TPUMEHEHUS IPOTPAMMBI, MECTO TIpeIMe-
Ta B CTPYKTYpPE OCHOBHOW Tpo(deccroHambHON 00pa3oBaTeNbHON MPOTpaMMEI, aT-
TeCTaIrs MPeIMeTa, KOTMIYEeCTBO YacOB HA OCBOCHHUE MPOTPAMMBI TIPEIMETA, TUTAHH-
pyeMbIe pe3yJIbTaThl OCBOCHUS Y4eOHOTo mpeaMeTa (JUYHOCTHBIE pe3yibTaThl, Me-
TalpeIMETHBIC PE3yJIbTATHI, MPEAMETHBIC PE3yIbTaThl), COJACPKAHME U TeMaTHYe-
CKO€ IIJITaHHPOBaHMUE y4eOHOTo mpeaMmeTa (00beM ydeOHOro mpeaMeTa U BUIbl yueo-

HOH ACATCIbHOCTH, COACPIKAHHNC y‘IC6HOI‘O npeamMeTa, TCMaTH4CCKOC IIJIAaHUPOBAHUC



y4eOHOro MpeaMeTa), yCIOBUs peaau3aluu yuyeOHoro npeamera (TpeOoBaHUS K MU-
HUMaJIBHOMY MaTepUalbHO-TEXHUYECKOMY oOOecreyeHHto, nHpopMalmoHHoe obec-
neyeHue oOy4eHHs], HCIOJIb30BAHNE B 00pPa30BaTEIbHOM IPOLECCE aKTHUBHBIX U WH-
TEPAKTUBHBIX (HOPM MPOBEACHUS 3aHATHI), MPOBEPKa Pe3yIbTATOB OCBOCHHS yuel-
HOTO npeameTa, (POHJ OLEHOYHBIX CPEJCTB MPOMEXYTOYHOU aTTecTallMi y4eOHOTo
npeaMeTa).

Conepxanue yueOHOro MmarepuaJia:

BBenenne B MHOrooOpasue >xuBoro mupa. OCHOBHBIE CBOWMCTBA >KMBOM Mate-
pun. OO0beKT u3yueHus: OMOJIOTUN — KuBas Npupoaa. [Ipu3Haky KUBBIX OPraHU3MOB
U X MHOrooOpasue. YpOoBHEBasi OpraHu3allus >KUBOW MPUPOABI U IBOIIOIKA. MeTo-
16l IO3HAHUS KUBOW Npupoabl. O0mIMe 3aKOHOMEPHOCTH Onosioruu. Pose Ononoruu
B (OpPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHOHAYYHOW KApTHUHBI MHUpa U MpaKkTHUYe-
CKOH JiesITeNIbHOCTH Jtofieil. CBA3b OMOJOTUHU ¢ APYTUMHU HAyKaMu.

YpOoBHU OpraHu3anuy ;KMBOM MaTEpPUN. Kusznp kak ¢opma cCylecTBOBa-
HUSI MAaTE€pUU; ONPEIEICHUS TOHATUS KU3HBY». JKU3Hb U )KUBOE BEILIECTBO; KOCHOE U
OMOKOCHOE BellecTBO Ouocdepsl. YpOBHU OpraHU3alluM KUBOW MaTepyuu U MPUHIIHU-
Il UX BBIIEJIEHUS: MOJIEKYJSPHO-T€HETUUYECKUM, KIIETOUYHbIMA, TKAaHEBBI M OpraH-
HBIU.

OpraHu3MeHHBIH, NOMYJISIIIUIOHHO-BUIOBOM, OMOLIEHOTHYECKUI U OnochepHbIii
YPOBHHM OpraHHU3alMu >KUBOW MaTepuu. EIMHCTBO XMMHYECKOrO COCTaBa >KUBOU
MaTepUH; OCHOBHBIE TPYMIbl XUMHUUYECKUX 3JIEMEHTOB U MOJIEKYJI, 00pa3yIoLIue Ku-
BOE BELIECTBO OHOC(hEpHI.

Yyenue o kiuerke. Ponp HeOpraHMyeckMX BEIIECTB B KIETKE. ODJIEMEHTHBIN
COCTaB >KMBOT0 BelecTBa Ouocdepsl. PacnpocTpaHeHHOCTh J€MEHTOB, UX BKJIaJ B
oOpa3oBaHUE XUBOW MaTepPUH W OOBEKTOB HEXHBOW MPUPOJBI. MakpOo3IeMEHTHI,
MUKpPO3JIEMEHTHI; UX BKJIaJ B 00pa30BaHME HEOPraHMYECKUX U OPraHUYECKUX MOJIe-
KyJI JKMBOTO BenlecTsa. Heopranmueckne MONEKyYIIbl )KUBOTO BEIIECTBA: BOAA; XUMHM -
YecKHe CBOWMCTBAa M OMOJIOTMYECKAs POJb: PACTBOPUTEND THAPOPHIBHBIX MOJEKYII,
cpelia MpoTeKaHus OMOXMMUYECKUX MTPEBPAILIEHU, POJIb BOAbI B KOMIIAPTMEHTAIN3a-

MU 1 MCKMOJICKYJISIPHBIX BSaHMOHCﬁCTBHHX, TCINIOPETYJIAOWA U AP.



Conn HeoOpraHMUYECKUX KUCJIOT, UX BKJIaJ B 0OecreueHre MpoIecCOB KU3HEIE -
ATETLHOCTH U MOJIJIep>KaHrue romeocTa3a. Poiab KaTHOHOB M aHMOHOB B 00€CTIeUeHUU
IIPOLIECCOB KU3HENEATENBHOCTH. OCMOC M OCMOTHYECKOE JABJICHUE; OCMOTHYECKOE
MOCTYIIJICHUE MOJICKYJI B KJIETKY. bydepHbie cuCTeMbl KJIETKA U OpTraHU3Ma.

Ponp oprannueckux BeuiecTB B KieTke. benku. OpraHM4ecKre MOJICKYJIbI.
AMMHOKHCIIOTHL. bronorudeckue mnoiaumepsl — OENKH; CTPYKTYpHash OpraHM3alus:
IIEpBUYHAs, BTOpPUYHAs, TPETHUYHAs] W YETBEPTUYHAs, XUMHUYECKHE CBS3U UX
yaepxuBatomue; goaauur. CBoiicTBa OEJIKOB: BOJAOPACTBOPUMOCTb, TEPMOJIAOMIIb-
HOCTbh, TIOBEPXHOCTHBIN 3aps/l ¥ ApyTHe; NeHaTypanus (oOpaTumas U1 HeoOpaTumas),
peHaTypanus — OMOJOTUYECKUNA CMBICT U MpakTH4Yeckoe 3HaueHue. OyHkiumn 6enko-
BBIX MOJIEKYJI.

buonornyeckue karanuzatopsl — O€IKH, WX KiIacCU(UKAIMSA CBOMCTBA M POJIb
B 00€CleueHnr MPOLIECCOB KU3HEAEITENbHOCTU. PerynsTopHas u nHpOpMamoHHO-
KOMMYHUKATUBHAs POJib; TPAHCIIOPTHBIC U JIBUTATEIIbHBIC OCIIKU, aHTUTEA.

Ponp opraHnueckux BEHIECTB B KJIETKE. YTIeBOAbl U JUNuUAbl. CTPYKTYypHO-
(GyHKUIHOHATBHBIE OCOOCHHOCTH OpraHU3allMM MOHO- M jaucaxapuaoB. CTpoeHue u
Ononornyeckas poyib OMOTIOTUMEPOB — MOJIUCAXAPHJIOB.

VYTI1eBO/IbI B )KMU3HU PACTEHUM, )KUBOTHBIX, TPUOOB M1 MUKPOOPTaHU3MOB.

OcoOE€HHOCTH CTPOEHHUS JIMIUIOB, JIEKAIIUME B OCHOBE UX (PYHKUIHMOHAIbHOU
AKTUBHOCTH Ha KJIETOYHOM YPOBHE.

HyxnennoBeie kucnorsl. JIHK — Monekynel HAcleICTBEHHOCTH; HCTOPUS
W3y4YEeHUA. YPOBHH CTPYKTYPHOW OpPraHU3alMU; CTPYKTypa MOJUHYKICOTHIHBIX
eriei.

[IpaBwiio KoMIuIeMeHTapHOCTH — mpaBuiao Yapradda, nBoiinas criupanb (k.
Yorcon u @. Kpuk); ononornueckas poib JJHK. Penynnukanus JIHK. I enetnueckuit
KOJI, CBOMCTBa KoAa. ['eH: cTpykTypa u dyHKuuu; reHsl, koaupyromme PHK, Moowmib-
HBIE T€HETUYECKHE JJIEMEHTHI. ['€HOM; r€éHOM 4eNoBEKa; TPAHCKPUITOM, IIPOTEOM,
MeTabosIoM.

PHK: undopmaiirionsie, TpaHCIIOPTHBIE, pUOOCOMaJIbHBIC, KATATUTUYECKUE U

perynstopHble. buocunres 6enka.



IIpokapuornueckas knerka.  lIpeamer u 3amaun nuronoruu. Metobl uyde-
HUSl KJIETKH: CBETOBas M DJEKTPOHHAS MUKPOCKOMUS; OMOXMMHYECKHE U UMMYHO-
JIOTUYECKUE METO/BI.

JIBa Tuma KJIETOYHOW OpraHW3aIMH: MPOKAPUOTUYCCKUE U DyKAPUOTHUCCKHE
kieTku. CTpoeHre HUTOIUIa3Mbl OaKTepUaIbHOU KIETKH; JoKanu3auus (GepMEeHTHBIX
CUCTEM U OpraHu3alus MeTadbojau3Ma y NpokapuoT. ['eHeTHueckuil amnmapaTr Oakre-
puii; 0COOEHHOCTH peain3aluy HAcIeACTBEHHOW HHPOPMAIIUU.

OcoOEHHOCTH >KM3HEACATENBHOCTU OakTepuil: aBTOTPO(HBIE U TeTepoTpod-
Hble OakTepuu; a’dpoOHbIE W aHadpoOHbIE MUKpoopranu3Mbl. CriopooOpazoBaHue U
ero Omosiornueckoe 3HaueHue. PazMHOXeHuUe; MOJI0BOM Tpoliecc Yy OaKTepuid; peKoM-
OuHau. Mecto u posib NpOKApUOT B OMOLIEHO3aX.

Onrcanue mporiecca cnopooOpa3oBaHus, €ro 3HAUCHUE JIJIsT BRDKMBAHUS Oak-
TEepUi MPHU YXYIICHUH YCIOBUM CYIIIECTBOBAHUS; pPa3MHOKEeHHE pokapuoT. O1ieHka
MECTa U pOJIM MPOKAPUOT B OMOIIEHO3aX. DyKapruoThyeckas kierka. Lluromnazma sy-
KapUOTHUYECKON KJIETKH. MeMOpaHHBIA MPUHIUIT OpraHU3AlMKU KJIETOK; CTPOEHHUE
Oouosiornyeckoi MemOpanbl, Mopdosiorndeckiue ¥ (YyHKIIMOHAIBHBIE OCOOEHHOCTU
MeMOpaH pa3InYHbIX KIETOYHBIX CTPYKTYP.

Opranouipl IUTOIUIA3MBI UX CTPYKTypa W (yukuuu. HapyxHas muroriasma-
TUYEeCKasgs MeMOpaHa, 3HJIOIUIa3MaTHYecKas CceTh, ammapaTr ['onbJKu, JU30COMBI;
MEXaHU3M BHYTPUKIETOYHOTO TMHINEBAPEHUS. DHJIOIMTO3 PETPOrPaTHBIN, aHTE-
pOTrpajHbIi.

MuUTOXOHAPUHA — DHEPTETUUYCCKUE CTAHIIUU KJICTKU, MEXaHW3MbI KJIETOYHOTO
nbpixaHusi. PubocoMbl M MX ydacTue B Ipolieccax TpaHchasuuu. KieTouHbld 1EeHTp.
OpraHoupl IBYKCHHS: KT'YTUKH U pecHUYKd. [luTockener. CnenuanbHbIe OpraHOU-
JIbI IUTOTUIa3MBbl: COKpATUTEIbHBIE BaKyoJu W Jip. B3zanmojeicTBue OpraHoWIOB B
o0ecrieueHNH POIIECCOB METa00IM3Ma.

KierouHoe sapo — HEHTp yHpaBieHUs KU3HEAEATEIbHOCThIO KiIeTKH. CTpyK-
TypbI KJIIETOYHOTO sJIpa: saepHas 0001049Ka, XpOMaTHH (T€TepOXPOMATHH U DyXpoMa-
TUH), SApbIIIKo. Kapuomniasma; XUMHUYECKUM COCTaB U 3HAYEHUE ISl KU3HEACATEIb-

HOCTH s1/Ipa.



Jubdepennnanbuas akTUBHOCTh T€HOB; DYXPOMATUH. XPOMOCOMBI. CTPYKTY-
pa XpOMOCOM B Pa3IMYHbIE MEPUOJBI )KU3HEHHOIO LUKJA KJIETKU; KapUOTHIL, [IOHS-
THE O TOMOJIOTMYHBIX XpOMOcoMax. JIMIIOUIHBIN 1 TarIOUIHbIA HA0OPHI XPOMOCOM.

Pabota ¢ Mukpockonamu. JKu3HeHHBIN UK KIeTKH. Jlenmenne kiaetok. Kirerku
B MHOTOKJIETOYHOM opranusMme. [lonstue o nuddepeHupoBke KIETOK MHOTOKIIE-
TOYHOTO Opranu3mMa. TkaHu opraHu3Ma ¢ pa3HOM CKOPOCTHIO KJIETOYHOTO OOHOBIIE-
HUS: OOHOBIIAIOIIMECS, PACTYIIINE U CTAOMIIbHBIC

JKu3HeHHBIH LMK KJIETOK. Pa3zMHOXKeHUE KIETOK. MUTOTHYECKUI IUKJII: WH-
tepdaza — mepuoa MOATOTOBKH KIETKH K AeneHuto, pemyrmaukarus JIHK; muros,
¢da3pl MUTOTHYECKOTO JEJCHHS M TpeoO0pa3oBaHUs XPOMOCOM B HHUX. MexaHu3Mm
o0pa3oBaHus BEpeTEHA JIEJICHUSI U PACXOXKJCHHS JOUEPHUX XPOMOCOM B aHadase.
buomorudeckuii cMbICI MHTO3a. bHojgornueckoe 3HaUYeHHE MUTO3a (Oecrosoe pas-
MHOYKEHHE, POCT, BOCIIOJIHEHHE KIETOUHBIX MTOTEPh B (PU3HOJOTMUECKUX U MATOJIOTH -
YECKUX YCIOBUSX).

Perynsauus *U3HEHHOTO LHMKJIA KJIETKHM MHOTOKIIETOYHOTO opranu3Ma. dakro-
pBI pocTa. 3anporpaMMUpOBaHHAs KJIETOYHAs THOEIb — aronTo3; PEryJIsius arnomnTo-
3a; oHsATHE 0 HEeKpo3e. [loHsaTrue o perenepanuu.

[lepuon co3peBaHus MOJOBBIX KIETOK(MeHo03); mpodasza-1 u mporeccsl, B Hel
MPOUCXOAIINE: KOHBIOTALMS, KPOCCHHTOBEp. MeXaHn3M, TeHETHYECKUE IMOCIel-
CTBUSI U OMOJOTHYECKUN CMBICI KPOCCHHTOBEpa. brosnorndeckoe 3Ha4eHHEe U OHMO-
JIOTUYECKUU cMbICcT Mero3a. Onucanue (a3 Meiio3a; OMOJOrM4ecKoe 3HaUeHUE Mei-
03a.

Oco0OE€HHOCTH CTPOCHMSI PACTUTEIBHBIX KJIETOK; BaKyosHd W Tuiactuibl. Kie-
To4yHasi cTeHKa. OCOOEHHOCTU CTPOEHHUsI KJIETOK rpuOoB. BritoueHwus, 3HaueHHE U
POJIb B METa0OJIN3ME KIIETOK.

Knerounas teopus crpoeHus: opranu3MoB. VcTopust pa3BUTHUS KIETOYHOM TEO-
puy; padotel M. lIneitnena, T. [lIBanHa. OCHOBHBIE MOJ0KEHHSI KJIETOYHON TEOPUU;
COBPEMEHHOE COCTOSIHHE KJIETOYHOU TEOPUHM CTPOCHUSI OPraHU3MOB. 3HAUEHUE Kiie-

TOYHON TEOPUHU ISl pa3BUTHUSL OMOJIOTUH.



Hexnetounsie Gopmbl kxu3HU. BUpychl — BHYTPUKIIETOYHbIE Apa3UTHl Ha Te-
HETUYECKOM YpOBHE. OTKpBITHE BHPYCOB, MEXaHU3M B3aUMOJECHCTBHS BHpyca U
KJIETKH, MTHPEKIMOHHBIN Mpolecc. BepThkanbHbIA M TOPU30HTANBHBIA THI NIEPEIaYn
BHUPYCOB.

3aboneBaHusl KUBOTHBIX U PACTEHMI, BbI3bIBa€MbI€ BHpycaMu. BupycHsie 3a-
OoseBaHusA, BcTpevarouecss y uyenoBeka; rpunm, renatut, CIIMJ. bakrepuodarn.
[Tpoucxoxaenue BupycoB. Mepbl IpopUIaKTUKH PACTIPOCTPaHEHUsI BUPYCHBIX 3a00-
JIEBaHUM.

N3MeHYMBOCTh M HACHEACTBEHHOCTb. OCHOBHBIE MOHSATHS T'€HETHKH. 3aKO-
HOMEPHOCTH HaclieloBaHus npu3HakoB. Mcropus reneruku. ['perop Menaens — kak
OCHOBOITOJIOXKHUK Te€HETUKH. OCHOBHbBIE MOHSATUS T€HETHKW: TE€HOTHI, (PEHOTHIL,
reHo¢ona. OCHOBHbBIE MOHATUS TEHETHUKU: YHCTas JUHHS, MOHO — U JAUTHOPUIHOE
CKpelllMBaHue, ajuield. ['OMO3UIOTHBIE M TETEPO3UTOTHBIE OpraHu3Mbl. ONBITHI
Menpnensa. Otkpeitue | m 2 3akoHa. LluTonormyeckre OCHOBBI 3aKOHOB MeHaes.
Oneitel Mennensa. OtkpbiTue 1 m 2 3akoHa. LluTonornyeckue OCHOBBI 3aKOHOB
Mengens. AHanu3upylolee cKkpeluBanue. JJuruopuinoe u noauruopuIHoe cKpe-
IIIUBAaHNE; TPETUH 3aKOH MeHJIes — 3aKOH He3aBHCHUMOr0 KOMOWHHpOBaHUS. JIUTH-
OpuaHOE U MOJUTHOPHUIHOE CKpEIIMBaHKE; TPETUN 3aKOH MeH/elns — 3aKOH He3aBU-
CUMOro KOMOMHHMpOBaHHUA. ['Mmore3a 4ucTOTHl ramer. Buapl B3auMoaecTBus ai-
JIEIBHBIX T€HOB. BU/IbI B3aUMOJENCTBYS aJUIENIBHBIX TEHOB, OTKPBITHIE TIOC)Ie MeHnae-
JIs1: MHOYKECTBEHHBIN aJlIeNIn3M, IPOMEKYTOYHOE HACJIEeA0BaHUE, KOJOMUHUPOBAHHE
Ha [IPUMEpE HACIIEIOBAHMS TPYIII KPOBU. JIeTaIbHBIE TEHBI.

XpOMOCOMHasl TeOpHsl HACIEACTBEHHOCTH. CLENIEHHOE HACIEA0BAHNE T€HOB.
Omneitel Tomaca Moprana. OTKpbITHE CUEIIIEHHOTO HacyienoBaHus. [lonsaTus: rpymnmna
cueruienns. Cuia cueruienus. I{uc- n tpanc-cuernenue. KaprupoBanue xpomMocom
METOJOM TPUAHTYJISALIUM.

I'enetuka nosa. Hacnenopanue npu3HakoB, cueruieHHbIX. [ eneTuka nosa. Ha-
CJIEIOBaHME I0JIa Y Pa3HbIX BHUJIOB OPraHu3MOB. OTIMYHME IOJIOBBIX XPOMOCOM M

ayTocoM y uenoBeka. OCOOEHHOCTH TI'€HOB, HAXOMASIIUXCA B HErOMOJOTHYECKUX



yyacTtkax X 1 Y XpoMocoMm. [ eHHbIE 1 XpPOMOCOMHBIE AaHOMAJIMU YEJIOBEKA U CBSI3aH -
HbIE C HUMHU 3200JI€BaHUSI.

BzaumopeiictBue reHoB. B3anmoneicTeue HeaymenbHbIX TeHOB. KoMmIutemeH-
TapHOCTh. JIOMHUHAHTHBIN U PELIECCUBHBIN 3MKCTa3. [lomumepus v mienoTpoIus.

YenoBeK Kak 00BEKT T€HETUYECKUX MCCIIEN0BaHUI. MeTOabI MCCIIEN0BaHU Te-
HETUKHU 4YesioBeka. OCOOEHHOCTH 4YeJIOBEKa KaK OObEKTa M€HETUYECKUX MCCIIeIoBa-
HUW. MeToibl MCClieIOBaHUs T€HETUKH YeJIOBEeKa: FeHEaTOrH4eCKui, OJIM3HEIOBBIMH,
OMOXUMHUYECKUM, ITUTOJOTMYECKUN, MOMYJISIUOHHO — cTaTucTuueckuit. [lonarue o
MOMYJISIIIMOHHON reHeTuke. 3akoH Xapau — BaiinOepra.

N3MeHUYMBOCTh U HACIEACTBEHHOCTh. MI3MEHUMBOCTh HACIIEICTBEHHAs! U HEHA-
cneactBeHHas. [lonsTue o MoaupUKAIMOHHON U3MEHYUBOCTU, HOPME PEAKIIUU, TPU-
3HaKaX KOJWYECTBEHHBIX U KAYECTBEHHBIX, BAPUALIMOHHOM DSy .

HacnencrtBennass u3aMeHUnBOCTh. KOMOMHATHUBHAS M MyTallUOHHAsI U3MEHYM-
BOCTh. Teopus myrauuit ['yro ne ®@puza. Myrarensl. Buasl MyTallnoOHHONM U3MEHYH-
BOCTU: TE€HHas, XPOMOCOMHasi, I'€HOMHasd. 3akoH BaBuinoBa.OCHOBBI CEJNEKIIHH.

CopT pacTeHuid, mopojaa >KMBOTHBIX. BUIbI HICKYCCTBEHHOTO 0TOOpA, MPUMEHSI -
eMble Tpu ceneknuu pactrenuit. Mabpuaunr. Yucras nuaus. Dddekt rereposuca.
IIpuunnel rereposuca.

[Monunnounusie pacteHus. OtnaneHHas rubpuauzanusa. lIpeomonenue Oec-
TJIOJIUSL Y OTHAICHHBIX THOPUAOB. LIeHTpHI MPOUCXOXKACHHS KYIbTYPHBIX PAaCTEHUN
1o BaBuiioBy.

Cenexkuusi >KMBOTHBIX, MHUKPOOPraHW3MOB. BHyTpUIIOpOAHOE pa3BeAcHUE.
MexnopoaHoe ckpeutuBanue. ['etepo3ucHbie ruOpuibl. McnbiTaHue mo moToMCTBY.
Pectpukrassl. JIurasel. Bekrop.

Knerounsie kynbTypbl. ToTUnoTeHTHOCTH. KiloHMpOBaHue. ['eHHas uHXkeHe-
pus. PasMHOXEHUE U pa3BUTHE OPraHU3MOB. becrionoe pa3MHOXEHUE PACTCHUU U
*KUBOTHBIX. [lonoBoe pasmHokeHue. opMbl OECIONOr0 Pa3MHOKEHUS: MUTOTHUYE-
CKOE JICJICHUE KJIETOK OJJHOKJIETOYHBIX; CIIOPOOOpa30BaHUE, IOYKOBAHUE Y OJIHOKIIE-
TOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB; BEr€TaTUBHOE Pa3MHOXEHUE. buosornye-

CKMI CMBICII ¥ DBOJIIOIIMOHHOE 3HAYCHUE OecroJioro PAa3SMHOKCHUS.



®opmbl 6€CIIOIOro pa3MHOKEHHS: MUTOTHUECKOE JIEJICHHE KIJIETOK OIHOKJIIE-
TOYHBIX; CIOPOOOPAa30BAHME, MOUYKOBAHUE Yy OJHOKJIETOYHBIX M MHOTOKJIETOUHBIX
OpPraHMW3MOB; BETE€TaTUBHOE PAa3MHOKEHUE. BHOIIOrNYECKHIT CMBICIT U DBOIIOLIMOHHOE
3Ha4YeHHe OECOoI0ro pa3MHOXKEHHUS.

[TonoBoe pa3sMHOXEHUE PACTEHUI U )KMBOTHBIX; OMOJIOTUYECKU CMbICT. ["ame-
torenes. [lepuoasl 00pa3oBaHus MOJOBBIX KJIETOK: PA3MHOXKEHHUE U POCT.

[lepuon GpopmMupoBaHUs MOJOBBIX KJIETOK; CYIIHOCTh U OCOOEHHOCTU TEUCHUS.
Oco0eHHOCTH criepMaToreHe3a U OBOTeHe3a.

XapakTepucTUKa MOJIOBOr0 Pa3MHOKEHUE PACTEHHUI M KUBOTHBIX. Onpenene-
HUE raMeToreHe3a, ero Nepuobl: pa3MHOXKEHHE U POCT, CO3peBaHUE (ME03); KOHb-
foranvs U KpoccuHrosep. CpaBHEHUE CIIEpMATOreHE3a U OBOTEHE3A.

OcemeHeHue U OIIOAOTBOpeHHE. MOHO- U MOJMCTIepMuUst; OMOJIOTHYECKOE 3HAUYEHHUE.
Hapy»Hoe 1 BHyTpeHHee OruiogoTBopeHue. [lapreHorenes. DBOIIOLMOHHOE 3HAYE-
HUE T0JIOBOTO Pa3MHOKEHHUS.

Oco0OeHHOCTH criepMaToreHe3a u oBorene3a. OceMeHeHHe U OIUI0I0TBOPEHHE.
Mono- u mnonucnepmusi; Ouosiorudyeckoe 3HaueHue. HapyxkHoe U BHYTpeHHee
omonoTBopeHue. [lapreHorenes. DBOJIIOIMOHHOE 3HAYEHUE IOJOBOIO pPa3MHOXKE-
HUSL.

NHuBryallbHOE pa3BUTUE OPTaHU3MOB (OHTOTEHE3). OMOPHOHAIBHBIN MEpH-
on passutus. [[pobnenue. ['acTpymnsaius.  YdeHuwe 0 3apOABIIIEBBIX JUCTKaX. JBO-
mounoHHas 3MOpuosiorus. CoBpeMeHHbIE MPEACTABICHUS O 3apOAbIIIEBbIX JHCTKAX.
[IpuHIMIBI pa3BUTHs OECIIO3BOHOYHBIX M MO3BOHOYHBIX )KMBOTHBIX. THIIBI SHLIEKIIE-
TOK; TIOJIIPHOCTb, PACTIPEICTICHUE KEITKA U TeHETUYECKUX JeTepMUuHaHT. O00I0YKU
Ailla; aKTUBALMs OIUIOJOTBOPEHHBIX SMUEKIETOK K pa3BUTHIO. OCHOBHBIE 3aKO-
HOMEPHOCTH JIpOOJICHUS; TOTUIIOTEHTHOCTH OJacTOMEpOB; OOpa3OBaHHUE OJTHO-
CJIOITHOTO 3apojiblilia — OJacTybl. ['acTpyisiiys; 3aKOHOMEPHOCTH 00pa30BaHUsI JIBY -
CJIOMHOTO 3apOAbIIIA — IaCTPYJIBL.

3apopbliieBble JUCTKH U WX AalibHedInas AuQQepeHIrnpoBKa; TOMOJIOTHs 3a-
POJIBIIEBBIX JUCTKOB. IlepBUUYHBI oOpraHorene3 (HeWpysuusa) W AalibHEWIIas

g depeHIrpoBKa TKAHEN, OPraHOB U CUCTEM.



Perynsnus SMOPHOHANBEHOTO PAa3BUTHUS;, IETEPMUHAIUS U IMOpUOHATHHAS MH-
nyknus. ['eHernueckuil KOHTPOJIb pa3BUTUA. Poiib HEPBHOW U 3HAOKPUHHOMN CUCTEM
B 00ecrneueHn SMOPUOHAIILHOTO Pa3BUTHS OPTaHU3MOB.

OO1ue 3aKOHOMEPHOCTH OHTOreHe3a. Pa3BuThe opraHM3MOB U OKpYXKaromias
cpena. CxoJIcTBO 3apojibliieil 1 3MOpUOHANIbHASI TUBEPIreHIIUs MpU3HaKoB. buorene-
tuueckuit 3akoH (O. I'ekkenb u K. Mromiep). Pabotst akanemuka A.H. CeBepiioBa 06
AMOPUOHATBFHON U3MEHUMBOCTU (M3MEHYMBOCTh BCEX CTAUN OHTOTEHE3a; KOHCepBa-
TUBHOCTh PaHHUX CTaaui SMOPHOHAIBLHOTO Pa3BUTHS, BOSHUKHOBEHHE W3MEHEHUM
KaK TpeoOpa3oBaHUi CTaJHMi Pa3BUTHUS W TIOJHOE BBHIMAJICHHUE MPEAKOBBIX MPU3HA-
KOB).

Ponb daktopoB okpykariell cpelibl B SMOPHOHAIBHOM U MTOCTAMOPHOHAIb-
HOM pa3BUTHM opraHu3Ma. Kputnueckue nepuonasl pa3Butus. BiausHue m3mMeHeHUN
rOMeocTa3a OpraHu3Ma MaTepu U MIoAa B pe3yibTaTe BO3JAEHCTBUS TOKCUYECKUX Be-
1iecTB (TabayHoOro JAbIMA, aJTKOTr0JIsl, HAPKOTUKOB U T. J.) Ha XOJI IMOPUOHAIIBHOTO U
MOCTAIMOPHOHAIBHOTO MEPUOJIOB PA3BUTHS.

OBotoMoOHHOE yueHue. McTopusi pa3BUTHSL HBOJIIOIMOHHBIX HJIEH. YMO3pH-
TeJabHbIe KoHIenuu AHTHYHOCTH: [Tndaropa, Dmnenokia, Jlemokpura, ['unmokpara
u 1p. Kpeannonusm. I'ocnioicTBO B Hayke Mpe/ICTaBIeHUN 00 «M3HAYaIBLHOM 1IeJ1eco-
0o0pa3HOCTU» W HEU3MEHHOCTH KHUBOM mpupoasl. Benukue reorpaduueckue
oTKpbITUs. Pa3zButue Ouonoruu B nomgapBUHOBCKUU mepuoa. Paboter K. Jlunnes mo
CHUCTEMATHKE PACTCHUI U )KUBOTHBIX; MPUHIIMIIBI IUHHEEBCKOW CUCTEMAaTHKU. Tpyabl
K. Krobe u K. ne Cent-Unepa. CynmiHOCTh 1 OCHOBHBIE TTOJIOKEHUS BOTIOLIMOHHON
teopuu XK. b. Jlamapka. IlepBbie pycckre 3BOTIOLMOHUCTHI.

OpomtounonHass teopust Y. JlapBuHa. YueHue 00 HCKYCCTBEHHOM OTOOpE

Yyenne Y. JlapBuna 06 uckyccrBeHHOM otOope. CymHOCTh U (POPMBI HUCKYC-
CTBEHHOTO OTOOpa: METOIMYECKHUI 1 OECCO3HATENbHBIN, UX MEXaHU3MBbI U PE3yJIbTaT.
VYuenne Y. [lapBunHa o ecrectBeHHOM 0TOOpe. bopr0a 3a cyiiecTBoBaHUE: BHYTPUBU -
70Basi, MEXXBHUOBasi, 00prOa ¢ HEOIATOMPUATHBIMY YCIOBUSIMU Cpefibl. BeikuBaHue
B pe3yjibTaTe€ €CTECTBEHHOr0 OTOOpa ocobeil, Hauboyiee MNPUCIIOCOOTICHHBIX K

ycioBusM cpenbl. CpaBHEHHME €CTECTBEHHOIO M MCKYCCTBEHHOro ordopa. Hayunoe



TEOPETUUYECKOE 3HAUYCHUE MPHUHIIUIA €CTeCTBEHHOr0 0TOoOpa. DOopMBI €CTeCTBEHHOTO
oTOOopa: ABMKYIIUN, CTAOWIN3UPYIONINH, TU3pynTUBHBIA. [TooBo#t 0TOOP Kak yact-
HBII Cilyyail BHYTPUBHUJOBOTO €CTECTBEHHOTO O0TOOpa. OCHOBHBIC MOJOXKEHUSI TEO-
puu Y. JlapBuHa 0 ectecTBeHHOM 0TOOpe. XapakTepu3yroT hopmbl OOpHOBI 3a cyIie-
CTBOBAHHME U MEXaHU3M €CTECTBEHHOr0 OTOOpa; JAI0T OMpE/eSICHHE €CTeCTBEHHOTO
0TOOpa; CPaBHUBAIOT B TAOJIMIIE €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD.

CoBpeMeHHbBIE MPENICTABICHUS O MEXaHU3MAaX U 3aKOHOMEPHOCTAX IBOJIOLIHH.
Bun. Kputepuu u reHerudeckasi 1eJIOCTHOCTh Buja. llomynsiiMoHHas CTpPYyKTypa
BHu1a. COBpEMEHHbIE NIPEACTABICHUS O MEXAaHU3MaX U 3aKOHOMEPHOCTSIX SBOJIOLNHU.
Bua kak peanbHO CyILIECTBYIOLIAs 3JIEMEHTapHas €AWHULA >KUBOM MPUPOABI U
HaWMEHbBIIAsl CUCTEeMAaTHYeCKasi €IMHUIA OMOJIOTUUYECKON CUCTEMATUKHU;, KPUTEPUH U
reHeTUYeCcKas eJIOCTHOCTh BU/IA.

B3anmMogononHsAeMOCTs KpUTEPUEB BUAA. POib penpoAyKTUBHOW H3OJISLUH,
MPENATCTBYIONIEH MPUTOKY FeHOB U3BHE. [lonynsinonHas CTpyKTypa BHUja.

[Tommynsiuus — 3y1eMeHTapHas €IMHUIA 3BOJIIOIMU. [ eHeTuuecKne npoueccs B
nonyssauuu. [Tonynsiusa kak CTpyKTypHas €IMHUIA BUJA U JIEMEHTapHas BOJIOIM -
OHHAs eIWHMIA. | eHeTHYecKoe pa3HooOpasue momyssauuid. ['eHODOHI MOIyIAIn.
CocTostHre TOMYJISIIMOHHOTO PaBHOBECHS, OTPaKEHHOE B 3aKOHEe Xapau-BaiinOepra.
NneanbHble U peaibHbIE TOMYJISINH.

I'eneTnueckue npoueccel B monyiasiuusax. Pe3eps Hacie1CTBEHHON N3MEHYUBO-
CTU NONyJAlMU. MyTauuu — pe3epB HACIEACTBEHHOM HM3MEHUYMBOCTU. [Iporiecchl,
MPUBOJISIIME K HEHAIIPABICHHOMY CIIy4YalHOMY U3MEHEHUIO YaCTOThI TEHOB, U3MEHE-
HUIO TEHETUYECKON CTPYKTYPBI MOMYJISLHUH.

[Tpucrnoco6IeHHOCTh OPTAaHU3MOB K YCJIIOBUSIM BHEIIIHEH Cpe/ibl KaK pe3yJibTat
JICCTBUSL €CTECTBEHHOTO oTOOpa. PesynbraThl sBOmtonuu. [IpucnocoOneHHOCTH
OpraHU3MOB K cpejie OOMTaHWs KaK pe3ysbTaT JEHCTBUS €CTECTBEHHOIO OTOOpa.
[IpucnocobuTenbHble 0COOCHHOCTH CTPOEHHMS, OKPAacKHU Tejla W MOBEACHUS >KUBOT-
HbIX. Ou3nonornyeckas aganTaius. 3a00Ta O MOTOMCTBE, 00ECTICUNBAIOIIAS 3AIIUTY
OT BparoB, BbDKMBAHWE HAa PAaHHUX CTaausX pa3BuTus. DopMbl MoBeaeHUS Y MIle-

KOIIMTAarOmMnX, IIPOABJIAIOIIUCCS B 3a00T€ O ITOTOMCTBE.



Paznmuunbie Qusnonorndeckue amantanud, OOECIIEUMBAIONINE BBDKUBAHHE
OpraHU3MOB B HEOIArONMpHUATHBIX YCIOBUAX. OTHOCUTEIBHBIN XapakTep MpUcIoco0-
JEHHOCTU opraHu3MoB. llenecooOpa3HoCTh MH000TO MPUCTOCOOIEHUS TOJIBKO B TO-
CTOSIHHBIX (HEU3MEHSIOIINXCS) YCIOBUAX CPEIBI.

Pe3synbraTel sBOMOnMU. BugoobpasoBanue, posib M301s0MU. BO3HUKHOBEHHE
HOBBIX BUJOB. MexaHn3M BUA000pa3oBaHUs, B3aUMOCBS3b (PAKTOPOB DBOJIOIUHU B
npoliecce BupoodpazoBanus. [lytu u ckopocth BugooOpasoBanus. I'eorpaduueckoe
(aymomaTpuYecKoe) v SKOJOTHYecKoe (CUMMIaTpUIecKoe) BUI000pa3oBaHuE.

[yt poctmxeHus Ouonoruyeckoro mporpecca. IloHsTHe OHOIOTHYECKOTO
nporpecca u perpecca. [yt goctukeHus OMOIOTHYECKOTO mporpecca: apomopdos
(aporenes), uavoananTtaius, oomas aereHepanus. Makpo3BOJIOIUS Kak MPOIEece
bopMHUpPOBaHUS KPYIHBIX CUCTEMATHYECKUX TPyNm (TUIOB, OTIEIOB, KJIACCOB, OT-
PSAI0B, MOPSAKOB U Jp.). CpaBHEHUE apoMOP(PO30B U HUAUOATATTALIHIA.

[TpaBuina sBomtouuu. [IpaBusio HeoOpaTumoctu 3Boitonuu. [IpaBuiio nporpec-
CUBHOU CHeIMaIM3aI[iU U TIPOUCXOKIECHUS HOBBIX TAKCOHOB OT HAMMEHEEe CIelHallu-
3UPOBAHHBIX MPEeAKOBBIX (popm. [IpaBuiio yepemoBaHus HaNPaBICHUI SBOTIOIUH.

[Tpoucxoxaenue yenoBeka. DBoionus npuMaToB. OCOOEHHOCTH CTPOEHUS U
KU3ZHEJIEATEIbHOCTH MAJIOCTICIIUATN3NPOBAHHBIX HACEKOMOSIHBIX MIJICKOMHUTAIOIIUX,
JABIINX HA4YaJI0 BETBH MPUMATOB. BO3HUKHOBEHWE MPSAMOXOXKACHUSA. PaHHUE 3Tambl
anTpornorenes3a. O0Imue MpeaKy YeT0BeKa U YeI0BEKOOOpa3HbIX 00e3bsH. OcOOeHHO-
CTH CTPOEHUS aBCTPAIONUTEKOB U YeroBeka yMesoro.

JBwxyme cuibl anTponoreHe3a. CTaauy SBONIONNH YEIOBEKa: IpeBHEHIINE
JOU. AHTPOIOJIOTHST — HayKa O MPOUCXOXKICHUHU 4YelloBeKa. AHTPOIOTeHe3 Kak
MPOLIECC CTAHOBIICHUS YEJIOBEKa KaK OMOCOLMAIBLHOTO cylecTBa. JBmwxkymue ¢pakro-
pbl aHTpOIoOreHe3a: OMOJIOTMYECKHE M COolualbHble. Beaymias posib colpaibHBIX
daktopoB B anTpororenese. [laneonronornyeckue Haxoaku YenoBeka MpsMOXoisi-
[IETO — MUTEKAaHTpoNa U CHHAHTpomna (Mop¢oJIOTHUYECKHE MPU3HAKU, 3apOKICHUE
AJIEMEHTOB COILIMAILHOM JKM3HM M OTHOIICHHWH B cpeje ApeBHemux mroaeit). Omnpe-
JEJISIIOT aHTPOIOTeHEe3 KaK MPOLIeCC CTAHOBJIEHUS YEJIOBEKa Kak OMOCOUAIbHOTO CY -

niecTBa. XapakTepU3yloT JABMXKYLIUE CHIIBI aHTPONOreHe3a: OUOJIOrH4ecKre U COLHU-



aIbHBIC; OTMEYAIOT BEAYIIYI0 POJb CONUANbHBIX (hakTopoB. OmuceiBaroT Mopdo-
Joruyeckue O0coOCHHOCTH U o0pa3 >ku3HH. UenoBeka MPSIMOXOJSINET0 — MUTEKaH-
TpOTa U CUHAHTPOIIA.

Crangun pa3Butusa uesnoBeka. [losBieHue ApeBHUX JOJEH, UX apeay pacrpo-
ctpa”enus. [IporpeccuBHbIE YEPTHI IPEBHUX JIOAEH MO CPABHEHUIO C APEBHEUIIMMU.
Bo3HuKHOBEHHE NEPBBIX COIMAIBHBIX OTHOILICHHUM B cpeje ApeBHUX mrojaei. Heon-
HOPOAHOCThb TPYNNI JPEBHUX JIOACH (HeaHAepTableB); HAIMYME «UYEIOBEUYECKHUX
4epT» B CTPOCHUH, MOBEJACHUH, 0Opase ku3Hu. [IepBbie COBpEeMEHHBIE IO — KPO-
MaHBOHIIbI: OCOOCHHOCTH CTPOCHHS M TOBEJCHUS, KOTOPbIE 00ECIIEUMIN WX BBIXO]I
U3-TI0J] BEAYIIEro KOHTPOJiA Omosiormueckux (axrtopoB. OcHOBOMoJAraromas poib
Tpyaa B GOPMUPOBAHUU COBPEMEHHOTO YEIOBEKA.

[TepBble COBpEMEHHBIE JIFOJU — KPOMAHbOHIIBI: OCOOEHHOCTH CTPOCHUS U MOBE-
JICHUS, KOTOpbIe 00ECIeUNITA UX BBIXOJ U3-TI0J BEIYIIEr0 KOHTPOJISI OMOJIOTMYECKUX
(dakTopoB. OcHoBomojaratomas pojib Tpyjaa B (POPMUPOBAHUHM COBPEMEHHOTO Ye-
JIOBEKa.

CoBpeMeHHBIH ATall BOJIIOIMU YeJIOBeKa. B3anMOOTHOIIIEHHE COIMaIbHOIO U
OMOJIOTUYECKOTO B ABOJIOIMHU 4eloBeKka. Bemymnas ponb conuanbHbIX (AaKTOPOB Ha
CTaJlu¥ COBPEMEHHOTI'O YeJIOBEKa. | J1aBHbIE packl eIMHOTO BUAa YenoBeK pa3yMHBIH.
dopMHUpOBaHUE pac KaK Pe3yabTaT JIUTEIBLHOTO MPOIecca alanTaliiu K OOUTaHUIO B
Pa3TUYHBIX KIMMATHYECKHX M TeorpamuecKux YCIOBHUSX. XapaKTEPUCTHKA Paco-
BBIX Tpu3HaKoB. KpuTuka pacuzma W COIMAILHOIO JapBHUHU3Ma. Bemymas posib
3aKOHOB OOIIIECTBEHHOMU KU3HU B COLUAIBHOM MPOrPECCE YEIOBEUECTRA.

BzaumooTtHomenus: opranuzma u cpeabl. OcHOBBI 3kojoruu. CTpyKkTypa Ouo-
cdepsl. buocdepa kak obosouka 3emiiv, HACcEJICHHAs >KUBBIMU OpPraHU3MaMHU.
buocdepnsiii ypoBeHb opranuzanuu xu3Hu. B. Y. BepHaackuii — 0CHOBOITOJI0KHUK
ydeHus o ouocepe. CTpykrypa 6nocdepsl: )KMBOE BEIIECTBO, OMOTEHHOE BEIIECTBO,
KOCHO€ BEIIECTBO, OMOKOCHOE BellecTBO. ['panuiibl Ouocdepsl U paktopsl, ux o0y-
cioBnuBaromre. OcHOBHAsE PyHKIUST OMOC(ephl.

dopMyIHpYyIOT OCHOBHBIE TIoJIOKeHUs yueHus: B. U. Bepuaackoro o 6uocde-

pe. OObsICHAIOT BiMsiHUE (PaKTOPOB, OrpaHUYMBAIOIUX OHOChepy B ONMpeaeeHHbIX



rpaHuIax. XapakTepu3yrT KOMIIOHEHTHI OMOChephl: KOCHOE U OMOTEHHOE BEIIECTBO,
KUBOE M OMOKOCHOE BEIIECTBO.

Kpyrosopot BemectB B npupoge. KpyroBopoT BemecTB Kak yCJIOBHE CyLIe-
CTBOBaHUS XU3HHU Ha 3emie. Crenududaeckas poiab KaKI0r0 U3 KOMIIOHEHTOB OHMO-
cthepsl B kpyropopote Bemect. [IpeBpamienue sneprun B ouocdepe. Kpyrosopotsi
BOJIbI, YIJIEPOJia, a30Ta, cephl, pocdhopa. 3HaueHUE KPyroBOPOTOB B MPEOOPa30BAHUU
TJTAHETHI.

Uctopust dopmupoBanus cooOIIECTB >KUBBIX OpraHu3MoB. buoreorpadus.

DKoJIOTUSl KaK HayKa, U3ydarolllas B3auMOCBSI3M U 3aKOHOMEPHOCTHU COCYIIE-
CTBOBAHHUS JKMBBIX OPraHU3MOB B mpupojie. Mcropus ¢opmupoBaHusi cooOIIECTB
JKUBBIX OpraHu3MoB. OObeAMHEHNE BUIOB KMBBIX OPraHW3MOB HAa OCHOBE MUIIIEBBIX
1ernel u APyrux B3auMOJICUCTBHI B COOOIIECTBA — OMOIICHO3HI.

['eosmoruyeckass MCTOpPUST MATEPUKOB; H3OJISAIMS, KIMMATUUYECKUE YCIIOBHUSL.
CBoeoOpasue 3BOJIOLHUH PACTUTENIBHOIO U )KMBOTHOI'O MUpa Ha KaKJIOM U3 MaTepu-
KOB. OCHOBHBIE OMOMBI CYIIIH.

B3aumooTHomeHus: opranusma u cpejbl. bruoreomneHos3bl. DKOIOrH4ecKue co-
obmectBa. EcrecTBeHHBIE COOOIIECTBA KUBBIX OPraHU3MOB. B3amMOCBSI3U KHBBIX
OpPraHU3MOB MEXKIYy COOOM M C YCIOBUSAMH OKpYKaromied cpenbl. PopMupoBaHue
ouoreoreHo030B (PKocucTeM). broreoreHo3: 6MOIEHO3 U SKOTOTI.

[Tonsitue 0 OMOTEOIIEHO3€e KaK IETOCTHON, CAMOPETYIUPYIOMICHCS U CaMOIIO -
JEP>KUBAIOIICICS CUCTEME; CTPYKTYpa M KOMIIOHEHThI OMOreorieHo3a (MpoyIeHTHI,
KOHCYMEHTBI, PEIYLEHTHI); XapaKTEpHbIEC NTOKa3aTeIu OMOreOleHO30B (BUIOBOE pa3-
HOOOpasue, IIOTHOCTh MOMYJISALNKM, OnoMacca).

AlGuoTtnueckue GakTopbl cpeibl. DKOJOTHUYECKHe (PakTopbl, UX Kiaccupuka-
s, Abnotnueckue axtopel. TemrepaTypa Kak BaXHBIA (HaKTOp JJIsl CYIECTBOBA-
HUS J)KUBBIX OpraHu3MOB. CBET — BaXKHEHIIHMI aOMOTUYECKHU (DAKTOp; pOJib B KU3HU
JKUBBIX OpraHu3MoB. Boja u BinaxkHocTh. VIckitounTtenbHasi pojb BOAbI B CYIIECTBO-
BaHWU U Pa3BUTUH KMBOU MPUPOJIbl, B3AUMOCBSI3b BIIAXKHOCTU U TEMIIEPATYPHBIX MO-

Ka3arenen, JCHCTBYIOMMX Ha OpraHu3Mbl. [IpucrnocoOIeHHOCTh Ha3eMHBIX Opra-



HU3MOB K JKM3HHU B YCIIOBUSIX PA3JIMYHOIO YBIAKHEHHMs. [[efiCTBHE MOHU3HUPYIOLIETO
U3JIyYEHUs Ha )KUBbIe OpraHnu3Mbl. IHTEHCUBHOCTD JeMCTBUS (PAaKTOPOB Cpebl.

Okonornyeckue (HakTopel, HX Kiaaccupukamus. AOuoTnueckue (HaKTOpHI.
TemnepaTypa kak BaxHbIA (PaKTOp I CYIIECTBOBAHHUS JKUBBIX OPraHn3MOB. CBET —
BaOKHEUIIUN aOuoTHYeCKui (aKkTop; posib B KU3HU KUBBIX OpraHu3MoB. Bopa u
BJIQXKHOCTb. VICKIIIOUMTENIbHAS pOJIb BOJIBI B CYILIECTBOBAHUM U Pa3BUTUU XKUBOU NIPH-
POJIbI, B3aUMOCBSI3b BJIIAJKHOCTH M TEMIIEPATYpPHBIX IOKa3aTeleH, NEHCTBYIOINX HA
opranu3Msbl. [IprcnocobJeHHOCT, HA3EMHBIX OPraHU3MOB K KU3HU B YCIOBHSIX pa3-
JUYHOIO YBIAXHEHUs. JlefiCTBME HOHM3UPYIOILETO W3JIY4YEHUs Ha JXUBBIE opra-
HU3MBL. THTEHCUBHOCTD JEHCTBUSA (DAKTOPOB CpEIbl.

buotnyeckue (pakTopsl cpenibl. XapakTepucTuKa OMOoTHYECKUX (pakTopoB. H-
Terpanus Buja B OMOreoIeHo3e; 3KoJornyeckas Huma. BugoBoe pasnoodbpasue Ouo-
reOLIEHO30B KaK MPUMEP pa3IMYHbIX MPUCTIOCOOIEHUI 0c00€ei pa3HbIX BUJOB K COCY-
IIECTBOBaHUIO B skocucteMe. Llenu u cetn nurtanus. Tpopuyeckue B3aMMOOTHOIIIE-
HUSl — PEryJIsITOpP YMCICHHOCTH BUAOB, BXOJAIIMX B OuoreoneHo3. MHorooopasHble
OMOTHUYECKUE CBSI3U, 00ECIIEYNBAIOIINE CYIIECTBOBAHUE BUIOB B OMOrEOIICHO3E.

Cmena OuoneHo3oB. CylecTBoBaHME OHOIIEHO3a KaK II€IOCTHOM CHCTEMBI.
CMmeHa OMO1IEHO30B, TPUUMHA UX CMEHBIL. [lepBrUHas U BTOPpUYHAS CyKIECCHSL.

B3auMooTHOIIEHUS! MEXly OopraHu3Mamu. [103UTHBHBIE OTHOILIEHHS] — CUMOU -
03. PazHooOpa3ue B3anMOCBs3€M KUBBIX CYLIECTB B cooOmiecTBax. [lo3uTuBHbIE OT-
HOILIEHUs] — cuMOUO03. Paznuunbie (OpMBbI B3aMMOIOJIE3HOTO COKUTEIBCTBA YKMBBIX
OpraHu3MoB. B3auMOBBITOHOE COXKHUTENBCTBO — Koonepauus. MyTtyanusm — gopma
B3aMMOIIOJIE3HOIO COJKUTEIBCTBA PACTEHHM W KMBOTHBIX. KOMMEHcamu3M U €ro
(bopMBL.

AnTHOMOTHYEeCKHE oTHOIEHH. CymHOCTh aHTHOHMO03a. KOHKypeHIHs — oJIuH
U3 BUJIOB OTPUILIATEIbHBIX B3aUMOOTHOILIEHUI; OMOJIOrMyecKkas OCHOBa BO3ZHUKHOBE-
HUSI KOHKYPEHIIMH; OCOOCHHOCTU KOHKYPEHTHBIX B3aUMOOTHOLIEHUI MEXy BUJIAMU
pacTeHU U )KUBOTHBIX. XHUIITHUYECTBO, POJIb B CAMOPEryJIsiuu ouoreoreHo3os. [la-
paszutusM. lIpakTudyeckoe MUCIOIb30BaHUE 3HAHUN 00 AaHTMOMOTUYECKUX OTHOIICHH-

AX MCXKAY OpraHu3mMaMiu B MEAUIHUHE U CCIIbCKOM XO3SHCTBE.



Heiitpanusm kak ocobast popma B3auMOOTHOIIIEHUH BHIOB, HE TIPOSBIIAIONIAS -
Csl BO BJIMSIHUM JIPYT Ha JIpyra, HO 3aBUCSIIAsL OT COCTOSIHUS IIPUPOJAHOIO COOOIECTBA
B 1IeJI0M. POpMBI OMOJIOTUYECKHUX CBA3EH MEXAY BUJIAMHU, KOTOPBIE ONMPEAEIISIOT YHC-
JICHHOCTh >KMBOTHBIX, PACTEHUH, IpUOOB M JIPYTrMX OPraHU3MOB U 00ECIEeYMBAIOT
OIPEJIEIICHHYIO CTETIEHb YCTOMYMBOCTH OMOTE€0LIEHO30B

buocdepa u yenosek. [IpupoaHsie pecypebl U UX uctosb3zoBanue. [IpupogHsie
pecypchl: ucuepnaemble W Heucueprnaemble. Hencuepmaemble pecypchbl (KocMude-
CKHe€, KIIMMAaTUYeCKHE, BOJIHbIE). 3aIllUTa BOJIbI 1 aTMOC(EPHOIO BO3/1yXa B YCIOBUIX
COBPEMEHHOTO YpOBHS pa3BUTHs TeXHOJOTUU. Vcueprnaemblie pecypchl: BO30OHOBIIS-
emble (IJI0J0pO/ME MOYB, PACTUTEIbHBIN U )KUBOTHBIM MUpP) U HEBO30OHOBIISIEMbIE
(HedTh, ra3, yroip, pysl); mpodiaemMa X paiuoOHAIBHOIO UCIIOIb30BaHUA.

[TocnmencTBrs XO3SMCTBEHHOM JESATEIBHOCTH YENIOBEKA ISl OKPYKAOLIEH
cpeabl. Bo3aeiicTBrue nesTeNbHOCTH JtoJeld Ha Ouocdepy B 1eJI0oM, riao0albHO, Ha
COBPEMEHHOM YPOBHE Pa3BUTHS NMPOU3BOAUTENIbHBIX CHUJI U €€ TOCIEACTBUA. 3arps3-
HEHUE BO3IyIIHON CPe/bl, IPUYUHBI U ITOCIIEACTBUS.

3arpsi3HeHHE MPECHbIX BOJ U MHUpPOBOTro okeaHa. AHTPONOTr€HHbIE U3MEHEHUS
MOYBBI (3PO3UM BOJHBIE U BETPOBBIE); pa3pyllI€HHE MOYBHI B MPOLECCE AOOBIYM MO-
JIE3HBIX UCKOMAEMBIX.

BiisiHue yenoBeka Ha paCTUTENIbHBIA U )KUBOTHBIM MUD. IIpsimble 1 KOC-
BEHHBIC BO37eHCTBUs droAei Ha (iopy u (ayHy Hamel miuaHeTsl. PyOka necos;
0O0JIBIION Bpe[l CIUIOIIHON pyOKH JPEBOCTOS; MAaCCOBOE MOCEHIEHUE TPUPOJAHBIX OHO-
reoueHo3oB. McrpebieHue BUIOB, MPEACTABISIIOUIMX JUISl JIOJEH MNHUIIEBYIO WU
MaTepUaIbHyIO IEHHOCTh. CHUKEHUE T€HETUUECKOT0 Pa3HO00pa3usl.

OxpaHa OpUpOJbl U MEPCIEKTUBbI PAIMOHAILHOIO MNPUPOIONOJIb30BAHUS.
['ocynapcTBeHHOE 3HaU€HUE MPOOIEMBI PAIllMOHATBHOIO MCIIOIb30BAHMS IPUPOIHBIX
pecypcoB. MeponpusTrs, HalpaBJIECHHbBIE HA OXPaHy BO3IYIIHON CPEAbL; IPECHOBO -
HBIX U MOPCKHX OnoreoneHo30B. OxpaHa Hep; MEpONPHUTH, HAIPABICHHbBIE HA CO-
XpaHEHHE U TOBBIIIEHUE MMPOJTYKTUBHOCTH CEJIbCKOXO3IMCTBEHHBIX yroaui. Opranu-

3alMs 3allIOBEAHNKOB M 3aKa3HUKOB, UX POJIb B COXPAaHCHUHN PACTUTCIBbHOTO U JKHUBOT-



HOI'0 MHpa. 3HaueHue OMOJIOTMYECKUX 3HAHUI AJIA padluOHAJIBHOI'O IIPUPOAO0IIOIb30-

BaHUA.

NudopmannonHoe odecneyenne 00y4eHus:

buonorus. O6mias 6uonorus. 10 knace : yaeOHUK : yriyOnéHHbIN ypoBeHb / B.
b. 3axapos, C. I'. MamonToB [u 1p.] ;non pea. B. b. 3axaposa. — Mocksa : Jlpoda,
2022. —352 c. — TekcT : HEMOCpeACTBEHHBIN. *

buonorus. O6mas 6uonorus. 11 knacc. YueOHuk. YriayOnéuusiii yposens / B.
b. 3axapos, C. I'. MamonToB, [u np.] ;ox pen. B. b. 3axapoBa. — Mocksa : [Ipoda,
2022. — 265 c. — TekcT : HEMOCpeACTBEHHBIN. *

Tepemon A.B., IlerpocoBa P.A. buonorus. 10 knacc. YueOHUK. YTiyOIeHHBIHA
ypoBenb. ®I'OC / Tepemon A.B., IlerpocoBa P.A. — Mocksa : Muemo3una, 2023. —
400 c. — ISBN: 978-5-3460-1568-0. — TekcT : HEMOCpeICTBEHHBIN *

TepemoB A.B., [lerpocoBa P.A. buonorus. 11 knacc. YueOHuk. YriyOieHHbIH
ypoBeHb. ®I'OC / TepemoB A.B., IlerpocoBa P.A. — MockBa : Muemo3una, 2021. —
400 c. — ISBN: 978-5-346-01618-2. — TekcT : HEMOCPEACTBEHHBIN *

* — cootBetrctByeT [Ipukasy MunuctepctBa npoceuieHust PO ot 21 cenrsdps 2022 r.
Ne 858 «O06 yTBepkaeHuu (enepanbHOro MepedHs Y4eOHUKOB, MOMYIICHHBIX K HCTOIH30BAHUIO
NPy peau3allii MMEIOINX TOCYNapCTBEHHYIO aKKPEIUTAlMI0 00pa3oBaTENbHBIX IPOrpamMM
HAyaJIbHOTO 0OIIEero, OCHOBHOTO O0IIEero, cpegHero oOmiero oOpa3oBaHUs OpraHU3aLUsAMHU, OCY-
MIECTBIISTFOIUME 00pa30BaTeNbHYIO JCATEIEHOCTh H YCTAHOBJICHUS MPEIEIBEHOTO CPOKA MUCTIONB30-
BaHUS UCKITIOYCHHBIX YICOHUKOBY.

Wtor nzyuenust yaueOHOTO IpeIMeTa MpeayCMaTpuBaeT — JK3aMeH.
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