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VmeHite 0neprpoBaTth NOHATHAMM NNOWans GUrypsl, 00bEM GUrypsl, MHOIOIPAHHUK, PABAIbHb! NPOABJEHHE 3aKOHOB MATEMATHK# B MCKYCCTBE, YMEHHE MPUBOAMTL Mpk
MHOTOTP2HHKK, CEUEHHME MHOTOrpaHHMKa, KyD, napannenenunen, npusma, nupamuza, durypa u OTKPBITHH POCCHICKOH {POBOH MaTeMaTHUYECKOH HAYKH

MOBEPXHOCTH BDALLCHMA, P, KOHYC, wap, chepa, nuowans chepsi, nioualb nOBEPXHOCTH
O¥paMUALL, TPW3MbL  KOHYCZ, UWIMHIpa, 00bEM KyOa, NpAMOYrojbHOr0 Mnapanienenunena,
AIbl, MPH3M KOHyCa, 1iapa, pa3BépTKa MOBEPXHOCTH, CEYEHMs KOHyca u

€pbl MaTemMaTHyCCK

:nﬁeﬂﬁ_:v JJIEMEHTOB COAEPARAHISA, NIPOBEPACMbIX HA EI'3 no maremaruike

Kon ITposepsaembiil ITEMEHT COACPIKAHUA
Avw\vv‘ MOBEPXHOCTH BDA HX CEYEHHA, B TOM HHCII€ C NOMOLUIBIX INEKTPOHHBLIX CPEACTB. —
YMEHME [PUMEHATh CBOMCTBA TEOMETPHYECKMX OHMIYp, CaMOCTOSTENbHO  (HOPMYIHPOBATH i Huena # BhunCICHIS
onpeneneHus U3yuaembix GUIyp, BbUIBUraTh MHNOTE3bl O CBOHCTBAX M NPHU3HAKAX FEOMETPHHECKHX 1.1 HatypanbHbie u Lenble ducna. [Ipi3Hak JeTUMOCTH LedbiX 4uCcen
Guryp. 000CHOBBIBATL ¥ ONpOBEPraTh MX; YMEHME NPOBOAWTH Kiaccudukauumo ¢uryp no _ \
Da3IHUHbIM MPU3HAKAM, BbIIOJIHATS HEOOXOAMMBIE JONOIHUTENbHbIE IOCTPOCHHMA 1.2 PaunonansHsie qHcna. OGbixHOBeHHbIE H  JCCATHYHBIE Zpoou, MPOLECHTSI,

OeCKOHEUHbIE MEPHUORNUECKUE IPOOH

Vnenne OnepupoBaTh TMOHATHAMMK! JIBWKEHHE B TMPOCTPAHCTBE, Hmﬁwhhnbwizm NepeHoC,

CHMMETPHA Ha [JIOCKOCTH# ¥ B NPOCTPAHCTBE, NMOBOPOT, NpeodpasosaHue nonodus, nonodHsie 13 Apudnerieckiit Kopers HaTypanboit crenenit. Jlefictsis ¢ apudmeTruecknmit
Gurypsbi, yMeH#E Dacro3HaBaTh DaBHbIe ¥ MONOOHIe GHIypbl, B TOM HiCIE B NPHPOIE, KOPHAMU HaTypallbHOH CTeneH#
HCKYCCTBE, 2DXMTEKTYDE. #CII0Nb308aTh IEOMETPHUUCCKHUE OTHOWICHHA MNP pEUIeHHy 3akay;
HAXOZHTH FCOMETPHUCCKHC BN itHb! {[IUHA, YTO, MIOLIAb, 0bEM) Mpit 14 ﬂ.ﬁmﬂh:v © noKasarenem. Crenexs C  pauuOHambHBIM rioKasarenem.
3amay #U3 IPYrUX YueOHbIN MPEIMETOB ¥ M3 DEalbHOE JKM3HH, YMEHHC BbIHUCIATH Croticrsa crenetiit
Hbl (IN¥HA, YION, NIOWamb, 00BEM, TIOBEPXHOCTH). #CTONb3YA T
g - L5 CHHYC, KOCHHYC ¥ T2HIEHC YHCNOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHIEHC YHCIOBOTO

U3VYCHHbBIC muo.bﬁvq. i ¥ METOLBI, B TOM YUCJIE! NOWaxb NOBEPXHOCTH MWPaMitibl, NIP#3Mbi, KOHYCa,

i . o aprymeHTa
b cdepbi; 00BEM KyDa, NMPAMOYFONBHOTO —Mapanienenunenda, IHpamiu/bi,
HANHIADa o = 1.6 Jlorapu@m uscna. JlecsTiuHble i HaTypailbHble JOrapr@mbl
| YMEH#E HAXOAMTh OTHOLIEHME 00BEMOB NOJ00HLIX (itryp
1.7 JleficTBuTenbHble uncna. ApumeTiyeckue onepa C LEEHCTBUTENbHBIMK YHCIAMML

~

VaeHue onepupoBaTh NOHATHAM
TOUKHM, KOOPAWHATHI BEKTOPA, CV

NpAMOYrojibHas CuCTeMa KOODAMHAT, BEKTOP., KOOPAMHATHI
1d BEKTOPOB, NPOM3BEACHME BEKTOPA HA HUCIO, pasnoxeHue

BBIYMCICHMA, NDaBujla OKPYIIeHUA, NPHUKHIKA U €HKa pe3ynbTaTta BoluucieHui

BEKTOpa MO 0a3uCy, CKaisipHOE MPOW3BELCHME, BEKTOPHOE NPOM3BELEHME, VIOJ MEXZY 1.8 [IpeoOpasosarue BoIpaKeHiti
BEKTOpaMu, YMEHHE HUCIICIb30BaTH BEKTOPHbIM 43 19 K OMINEKCHbIE SHCN2

KOOPJ®HATHBIA METOL 1A PEilieHKA reOMETPHUSCKHX 3aad i 3aad APYriX yH4eOHbIX PeIMeTOB

2 YpaBHEHUA 1 HEPABEHCTBa
3 Vmenne BoiOMPaTh NOIXOAAUIMH METOX LA PEIICHMA 3a1ady; MOHAMAHME 3HAYNMOCTH
MATEMaTHKY B ¥3YHCHMK NPUPOAHBIN # OOLUECTBEHHBIX NPOUECCOB 1 ABNEHMAL YMeHue 2.1 Uensie it xpOGHO-pauronanbHbie ypasHeHia
PACHOsHABATE 22 MppaunoHabHble YpaBHeHus
23 TpPHIOHOMETP MUECKHE YPABHEHHUS
24 [TokasaTenbHble # NorapdMIyecKue ypaBHeHus
25 Llenbie 1 IPOOHO-paUKOHANBHbIC HEPABEHCTBA
2.6 VippauuonanbHbie HepaseHCTBa
27 [TokasaTenbHble ¥ OrapudMiYeCKie HepaBeHCTBa
2.8 TpUroHOMeTpHUECKHe HePaBEHCTBA
29 CucTems OCTit YPABHEHN} i HEPABEHCTB
2.10  |YpasheH:a. HEPABEHCTBA ¥ CHCTEMbI C TAPAMETPANH
2.11  Matp ypasHeuiit, Onpenenytend MaTpHLbl
3 OyHKUMH ¥ rpadn |
3.1 OVHKUMA, CI0CO0b! 3aza |
dynxunz. [epionnyeckyre QyHrumy
32 OdnacTh OnpeseneHits i MHOKECTBO 3HaYeH | 1 QYHKLH. [IPOMEKYTKH  3HRKONIOCTOSHCTSA.
[IpoMexyTRr MOHOTOHHOCTH QyHKUui. Makcumynms! # MuaUMyMbl QyHKUzn. Haudonsliee 1 HanmeHbiiee
3HadYeH1e
DYHKLMH Ha TPOMEY
33 [Crenesnas GyHKIMA C HATYPANILHBIM ¥ LeTbIM TOKa3aTenem. EE caolicTsa u
| | rpagux. CsoficTsa # rpadnk KOpHS /-0 cTerneHn
i 34 Tpuronomerpuueckye LK, BN CBORCTB2 ¥ rpaduky
3.5 | TloxasaTtes X CBO#CTB2 ¥ rpaduKu ]
36 | To 3pbIBA. QYHKUNHA, CsoicT

HEMPEepPsIBHbIX Ha 0TPE3KE




3.7 | TlocnerosaTenbHOCTH, COCco0b! 3aJaHus MOCSA0BaTeIbHOCTe

3.8 ApudmeTHdeckas # reoMeTpuyeckas nporpeccui. Gopmya ClI0KHbBIN NPOLEHTOB
4 ,V Hayana mare HECKOro aHanvsa
BOH2s GyHKUMK. [IDOU3BOIHbIE dIeMEHTapHbIX QYHKL
4.2 IMpunmeHenne npou3BOIHON K MCCIeN0BaHMIO QYHKUMH Ha MOHOTOHHOCTD ¥ IKCTpeMYMbl. HaXxoKaeHne
HanOONBIIEr0 ¥ HaNMEHBILEr0 3Ha4deH s (Y HKUMH Ha OTPE3Ke
43 IMepBoodpasuas. Murerpan
5 MHozKecTBa ¥ noruxa
5.1 paluy Hax MHOKeCTBaMy. J{uarpammst Diinepa - Bexna
52
6
6.1 nMcaTenbHas CTaTHCTHKA

6.2 | BepostHOCTH

63 |
7 | Teomerpus
7.1 | Ourypbi Ha nIOCKOCTH
72
73
7.4 Tena # r10BEPXHOCTH BpaALIEHHNA
| 75 | KoopauHarTs: ¥ BEXKTOPbI
TMposepsiemsbie va ET'D no maTemaTiike TPeGOBAHNS K PE3YIbTATAM OCBOEHIIS 0CHOBHOIT 00pa30BaTENbHOI
NPOrpPaMMbI CPEJHero ofluero 04pa3oBaHus
Kox [Iposepsembic TpedoBaHMs K MPEAMETHbIM PE3yNbTaTar OCBOCHHA OCHOBHOM
TPOBEPAEMOro 00pa3oBaTenbHO} MPOrpanMbl CpeaHero oduero
Tpedosans o0pasosatua
1 Braneuyte MeTOJaMi NOKa3aTENbCTB, ANrOpMTMaMy pelueHusa 3anau: ymenue Gopmynmposarts u
0rIepUpOBaTh [TOHATAAMM OMIPEJENIeHHME, aKCHOMa, Teopema, CIeACTBHUE. CBOMCTBO, NpHM3HaK,

IOK@3aTeNbCTBO, DPABHOCHIbHBIE (OPMYIMPOBKM, NPUMEHATH MX) Y

#CTI0IB30BaTh METOL MaTeMaTUdecKoR

MOHATHAAMHU! MHOIKECTBO,
MNOAMHOKECTBO, ONepauu HaX

Hiue  (OopMynHpoBaTh
o0patHoe ¥  MPOTHBOMOJOKHOE YTBEKACHUE, MPUBOLITH  NPHMEPH! i  KOHTPIIPHMEDSL,
UK NPOBONMTH NOKA3aTENbHbIE PACCYKIACHMA MpH
peleHny 3a1a4, OUCHUBATH JIOTHUYECKYIO Evmwx,:vmonqv pacCyXIeHu#,  yMmeHue  OnepsposaTh

MHOKECTBaAMM,  YMEHAC KCIIONH30BaTh TEOPETHKO-MHOKECTBE annapar  I4nsa

4BIX [POLECCOB ¥ ABNEHWH ¥ MY pelieHus 3a4a4, B TOM HMClle ¥3 APYrux
NPEIMETOB, YMEHME Onep#poBaTh NOHATHAMHM: rpad, css3Hbfl rpad, Aepeso, UKMKIL,
VMEHME 320aBaTh ¥ OMuChIBaTL Tpadbl  pass
17 BCMONB30BATH rpadbi NPH PeilieHyt 3aKay

OonucaHusA

yuedHbIX
rpad Ha

8]

Vienre OnepupoBaTh MOHATHAMU HATYDajbHOE YMCHO, ULENOE YMCIO, CTEneHb C ULeNbiM
rokazarenem, KopeHb mw)vm:v:ow CTENEHHM, CTENEHb C DAIHOHATBHLIM NOKA3aTENeM, CTENeHb C
[eCTBHTENBHBIM TIOKa3aTesieM, norapudm uucna, CHHYC., KOCHHYC # TAHIEHC NPOU3BONBHOIO
iCfia, OCTRTOK [O MOLYJIO, PAlMOHANbHOC YHCIIO, WPPALMOHANIBHOE HMCI0, MHOKECTBZ
HATYPANbHBIX, LEJIbIX, DALMOHANBHBIX, JCHCTBUTENIBHLIX YNCEN YMEHNE HCIIONb30BaTh PU3HAKH
JENMMOCTH, HauMEHbLIMA OOIMH JeNUTe s 1 HauMeHbiee odllee

{paTHOE, anropuTM EBKNMIA NPH pEuIeHHM 3aNau; 3HAKOMCTBO C Pa3NUHHIMK O3MLMOHHBIMH
CHUCTeMaM# CYMCIICHUS, YMEHME BHINONHATD BBIUHUCIICHIE 3HAUCHMH 1 NPE0dPa30BaHHs BblpaKeHuH
CO cTeneHaM# M jorapudmamit, Npeodpa3osBaHuA APOOHO-DRUHOHANBHBIX BbIPAKEHUH, yMEHHE
OnepUpOBaTh TOHATH TI0CTIeI0BATENBHOCTD, apudMeTHUeCKas NPOrPeccus, reoMeTpuyecKas
nporpeccus, OECKOHEYHO yObIBaIOUIas TeOMETpHYEcKas MPOTPECCHs; YMEHMe  3a1asaTh
NOCNIELOBATENBHOCTH, B TOM 4HCIE C MOMOLIbIO PEKYPPEHTHBIX (GOPMYI; YMEHHE ONEpHPOBATH
NOHATHAMM KOMIUIEKCHOE UYHCIO, CONPKEHHbIE KOMIINEKCHBIC HHCId, MOLYJb M apryMeHT
1eKCHOTO urcna, GopMa 3anncit KOMIUIEKCHBIX 4iCel {TeOMeTPHHeCKas, TPUroHOMeTpHyecKas
# anrebpanyeckas); YMeTb NPOH3BONKUTH apudMETHuECKHe LeHCTBHA C KOMIUICKCHbIMK HHCTAMU,
TPMBOLXWTH  NPHMEPsl  WCMONB30BAHMA  KOMIUIGKCHBIX  4yCel;

Onep#poBaTh NOHATHAMM: MaTpuua 2X2 u 3X3, OnpenenuTens MaTpHib!, FeoMerpruecKuii ¢
onpenenuTenst

73]

VMeHie onepupoBaTh NOHATHS

bHbI€, [TOK23aTCNIbHLIC, CTENEHHbIEC,
¥ €CK©e, TPUIOHOMETPUHECKHE YpaBHEHuA ¥
HEDABEHCTBA, WX CHCTEMbI, YMEHME ONEPHPOBATH MOHATHAMM TOKIECTBO, TOKIECTBEHHOE
npeolpa3osane, ypaBHEHKE, HEPABEHCTBO, CHCTEMA YDaBHEHXH i HEPABEHCTB, PABHOCHILHOCTS
VPaBHEH#H, HEPABEHCTB ¥ CHCTEM: YMEHME DELIaTh YPaBHEHMSA, HEPABCHCTBR

TIOMOLLBIO PA3AUUHBIX NP#EMOB, PELIaTh YPABHEHHA, HEPABEHCTBZ i CHCTEMb! C NapaMeTpoMm;
IPUMEHATh VDABHCHMA, HCDABEHCTBA, MX CHMCTEMbl [ PCLICHMS MaTeMaTitecs
3anad ¥3 PasNMUHBIX 0dnacTei

HAYKH ¥ DEalIbHOM HKH3HU

N

VMenue onepupoBaTh NOHATHAMK: QYHKUMA, HETHOCTH @
OrpaHMUuEHHOCTs QYHKUMK, MOHOTOHHOCTb (yHKL
B HauMeHbluee

3HAUCHUS

YHKUMK, NEPHOLNYHOCTb (QYHKUMH,
nn, IKCTPEMYM Qw HKUMHA, HapdonsuIee

Gz HKIIM# Ha NDOMEKYTKE, HENPEPbIBHaA Ga\mf:.v.m acy
npown3BoaHas QyHKL

onpenen @ MHTErpan; ymeHue HaXOOMTh acu

NTOTH! rpaduka QYHKLIH, nepsas ¥ BTOpas
. reomeTpuueckuil m (Qu3uueckui CMBICT NPOM3BOIHOM, MepBOOOpa3Has,
TOTH! rpaduka QYHKUMK yMEHHE BbINHCIATH

NPOM3BOAHBIE CYMMBI, MPOM3BEACHMA, HACTHOIO ¥ KOMIO3MLMHM (QYHKUMA, HAXOIMTh YpaBHEHHE
KacaTenbHOW K rpaduky (QYHKUMK, YMEHHE HAXOZWUTH [PON3BOAHBIC INEMEHTRPHBIX (QYHKUMI,

YMeHite MCMONb30BATS MPOM3BOLHYIO A HMCCIENOBAHIA GyHKUMH, HaXOAMTh Hauonbuiue
HauMeHblIMe 3HaueHMs QYHKUMHA, CTPOMTH IpaduKy MHOTOYICHOB ¢ MCIONb3OBAHMEM annapara

THHECKOTO aHaln3a; NMPHMEHNTh NPOU3BOLHYIO AIf HAXOKICHNS HAUNYHLIErO PEieHus B
. B TOM YHCTIE COLMATBHO- IKOHOMUUYCCKUX ¥ DHU3HUECKMX 3212a49aX; HAXOAKXTh NIOMW@AN
/D C IOMOLUBIO MHTErpana; H,wxmonx b IPAMEPDI MATEMATHYECKOrO MOENAPOBAHHUS €
& depenusansHb

# 00BEMbI E
no

OnepupoBaTh MOHATHAMUAI IPa
HefiHas (QYHKUMA, KBaIDarT:
gwaIOKW.ﬂvSm CKUe

Opathas (VHKUMA. KOMOO3MUMSA
OHambHAR QYHKUMA, CTEICHHAs
K TPHrOHOMETPHUECKHE
dyuruRy, noKaszaTesbHas “
rqeckas QYHKUMM, YMEHHE CTPOUTh rpad ki

ViueHHBIX QYHKUME, BBINONHATH Npeodpaszosa ##, MCTIONB30BaTh rpaguky
#3ydeHUA NPOLECCOB ¥ 3aBHCHMOCTEH, 1 X Y4eOHbIX NPEAMETOB 1
32724 #3 PeasbHOM K13HHU, BblpakaTh HOPMYNaMit 3aBHCHMOCTH :S{r« BEJTUHMHAM M #CIONb30BATH
cBojicTBa ¥ rpaduKu QYHKUMH QA pEWeHHa ypaBHeHuil, HEDaBEHCTB ¥ 3alad ¢ napamerpamu
n300pakarh

H2 KOOPAMHATHOM [MNOCKOCTH MHOKECTBA DELUCHMH  YDaBHEHMH,

HEPABEHCTB ¥ UX CUCTEM




6 Vmenue peluars TeKCTOBbIC 3a/ati Pa3HbiX THUIOB (B TOM YiCJe Ha NMPOLEHTHI, 011 M HacT#, Ha 12 VmeHue onepupoBarh NOHATHAMM IPAMOYTOJbHAA CHCTEMa KOOPIMHAT, BEKTOD, KOOPIAMHATSHI
aBiKeHKE, PabOTY, CTOMMOCThL TOB2POB ¥ YCIIYT, HANOTH, 33241 U3 00IaCTH YIIPABICHHMA JTHUHBIMU TOYKH, KOOPAMHATB! BEKTOPA, CYMMa BEKTOPOB, NPOW3BENCHME BEKTOPA HA HMCNO, pasiokeHue

n ceme COCTaB/IATh BLIDAKECHMA, VPABHCHNA, HEPABEHCTBA ¥ MX CHUCTEM ne | BEKTOpa no n\vmwxnu., CKanApHOEC NPOM3BEACHHUE, BEKTOPHOE NPOMU3BECACHUE, YIOJI MEKIAY BEKTOPaMu;
YCIOBMKXO  3azau#, HCClieLoBaT! NONY4YEHHOE DpEeLICHHE ¢ OUCHMBATh EUNW\HOHO‘DOn\van%V YMEHME UCI0JIb30BaTh BEKTOPH ] xOOUMﬁxm.ﬂmr_wm METON LJisi PELUICHMA FEOMETPHUECKUX 32124 #
PE3YNIbTATOB, YMEHHE MOLEN#POBATH DEANbHBIC CHUTYAUWH HR A3bIKE MaTEMaTHKX, COCTaBlAThH 3azad Apyrax v:*ﬂm:mvux [PELAMETOB

BbIDAKCHMA, VPABHCHUA, HEPABCHCTBA # MX CHCTCMb! 10O YCROBHO 3anzaus, HCCNIen0BaTh

i3 Ymenue BbIOMpaTh MOIXOIASA METOL ANA pPeWeHus 3afaid, MOHMMAHME 3HAYMUMOCTH

MOCTPOCHHBIE Monenu C o i
MaTeMaTKy B H3YHYEHUH IMPHUPOLHBIX M OOLUECTBEHH NPOLIECCOB U ABJICHMH, YMCHHUE

MCIIONBb30BaHMEM annaparta airedphi, #HTEPNPETHPOBATH NONYUYEHHBIH pe3yIbTaT
Pacrio3HaBsaTh NPOABJICHUE 32KOHOB MATEMATHKY B UCKYCCTBE, YMCHHUE NPHUBOAMUTH NMPUAMEPHI

7 VMmeHue OnepupoBaTh NOHATHAMMI CpeaHee apudmeTHyeckoe, MeauaHa, Haubonbluee ¥ MaTEMATHUECKUX OTKPBITHHE DOCCHACKON # MHPOBOH MaTEMaTHYECKOH HayKu

HayMEeHbILIEE 3HAUCHHA, Pa3MaX, AMCIIEPCHA, CTAHAAPTHOE OTKJIOHEHHE YUCNIOBOrO Hadopa; yMeHue

U3BJIEKAaTh, HMHTEPIPETHPOBATH # .QOU?N.LN_O PEACTaBIACHHVIO B me‘:xﬂmvﬁ Ha Jauarpammax, :0%0-:"27 JJIEMEHTOB COAEPAAHIISA, NPOBEPSHEMbIX Ha EI'D no maremaTtuke

rpadgukax, oﬂuﬁzm_o:fo CBOMCTBA PEaNbHbIX MPOLECCOB U ABJICHHMH; NPEACTaBIATh HHOOPMAUHIO C Kon TTpoBEpACMbiH JNEMEHT COTEpKARNA

NOMOUIBIO TadNHU ¢

IparpamMM; HCCRENOBath CTATHCTHYECKHE [aHHbie, B TOM 4YHCIE C NPUAMEHEHHEM 1 Yucna v BeIUUCTCHHS

rPa@uieCK#X METOL08B # uum_flﬂuo.: IX CPCICTB, IPapuyeCKy MCCIIEN0BaTh COBMECTHBIC

HarypanbHsle i uensie uucna. [Ipu3Haxy JenumoCcTy LemblX gucen

HaOMOACHHS C HOMOLIBIO IHarPAMM DACCeHBaHMA 1 IMHEHHOM perpeccun
8 VMmeHpe O0nep#posath NOHSTHEM#M CAvHaiiHsil OnbIT ¥ CnyyaidHoe CoObiTHE, BEPOSTHOCTH 1.2 Paumonanshbie uncia. OObiKHOBEHHbIE po0it, NPOLEHTHI, OECKOHEHHbIE NEPUOLHHECKHe
CIly4aHOTO COOBITHAL YMEHUES BHIUNCIATH BEPOATHOCTb C MCTIONB30BAHMEM rPaduyecKiX METOL0B; Zpodit
PUMEHATDH GOUﬁ. CIOKEHUA ¥ YMHOKEHHUA mmJOwiTOQO\I @Oﬂ{(b{ MONHOR BEDOATHOCTH,
be; KOMOMHATOPHbIE (GaKThi ¥ (DOPMYJNbI, OLEHMBATH BEPOATHOCT# PEalibHbIX L3 Apudnersdeckuil KOperb HaTypalbHO ¢ Herl ¥ KODHAM HATYpaTbHOH
COOBbITH, YMEHHE ONEPHpPOBaTh NOHATHAMM! ClyHaliHas BeuuMHa, PAclpelesneHre BEePOsTHOCTEH, CTONCHA
MaTeMaTHECKOE  OHIAHHE, JIACTIEPCHA M CT2HLAPTHOE OTKIOHEHHE CHYY2HHOW BENMUMHBI, | 14 Crenens ¢ uensiv noxasarenem. CTeneHs ¢ pauroHans noKa3aTenen.
QyHKUMKM pacnpeneneHus ¢ [UIOTHOCTH DaBHOMEDHOTO, [OK232TENbHOTO ¥ HOPMAIBHOTO CoticTsa cTenex#

pacnpesneneHumii; yMeHne “Crosib30BaTh CBOMCTBA M3ytHeHE
3HAKOMCTBO C NOHATHSA
OOMbLIKX HHUCEN, METOAb! BHIOOPOUHLIN HCCIEROBAHMH, YMEHUE NMPUBOAMTDH NPUMEDPH! MPOABREHHNA aprymenTa
3aKoHa OOombLINN OOLICCTBEHHBIX ABNEHMAX, YMEHME ONeppoBaTh

X pacnipeneneHui Ans PEIleHHUs 3ajauy;

[

CuHyC, KOCHHYC ¥ TQHIEHC YMCIOBOTO apryMeHTa. APKCHHYC, 28DKKOCHHYC, 2DKTRHTEHC UHCIIOBOrO

NOHATHAMM. COYETaHME, _)aocn4mzom§ YHCNO COMETaHMM, YHCNO MEPECTaHOBOK, OnHOM HbrOTOHA! 16 Jlorapugy uncra. JlecaTrtHbIe i HATYPAIbHbIE NOTADHOMbI
YMEHIC MPUMEHATH KOMOWHATOPHbIC (GAKTHI ¥ DACCYAKICHHA [Nf DELICHUA 3224, OUCHBATH L7 JleficTBuTenbHbIE YHCna. APHOMETHHECKHE Onepaiiit ¢ neficTBiuTeNbHbIMH yucnamu. [Ipudmmxénusie
BEPOATHOCTH BbIMUCIIEH VA, TIDaBuNia OKPYTICHUA, NDURUIKA 1
pEanbHbIX COOBITHH, COCTaBIIATH BEDOATHOCTHYIO MOACNIb ¥ HMHTEPIPETUPOBATH ZO.JV.N*@::EM OLieHKa pe3ynbTaTa BBIUMCTIEHUM
pesynsTar 7 = =
- 1.8 [Tpeobpasosasie BbipakeHuii

9 VMenne OnepupoBaTh NOHATHAMM! TO4YKA, [PAMas, MIOCKOCTh, NPOCTPAHCTBO, OTPE3OK, ayd,

BEeniuuMHa yrna, NIOCKu# YroJji, ZBYIpaHHbly yromu, d@vfdmr_:v_x yroJ, CKpeu#Batoineca npsaMm

KommnnexcHsie yucna

napanienbHOCTh ¥ NEPreHIMKYIAPHOCTL NPAMBIX M NJIOCKOCTEH, Yron MeKAy MpAMBIMHA, Yron 2 VpaBHeHusA U HEPaBEHCTBA
MEXIY APAMOH ¥ MIIOCKOCTLEO, YION MEXKIY PacCTOAHME OT TOUKHM JIO MNIOCKOCTH, 5 T
. i 21 Llenbie 1 ApOOHO-PALMOHANBHbIE yPaBHEH NS
paccTosiHme MEKIY PACCTORHME MEXIY [IOCKOCTS YMEHHE WCIONb30BaTh Mpy
peleHxi 3224 u3yueHHsle GaKTbl ¥ TEOPEeMb! TIAHMMETPHH, YMEHHE OLUCHUBATb PA3MEPbl 00BEKTOB 22 VippauuonanpHbie ypaBHeH:us
i
i OKPYIKAIOLIET0 MHpa: CTPOHTL MATEMATHHECKHE MOLENH C NOMOILBIO FEOMETPHYECKHX MOHATHH 1 =
N 23 TpHroHOMETpHYECKKE ypaBHeH A
# TIPAKTHYECKHE 3alauut \
i0 1 YDbl, MHOTOrPaHHHK, NPaBuilbHbIH | 24 [TokasaTenbHble ¥ Orap#(MUUECKre YpaBHeH s
MHOTOIPaHHUK, CelueHie lenenunen. npusma, nupamuza, ¢urypa u ' =
o | 23 Liensle # POOHO-PaLIIOHANbHbIE HEPRBEHCTBA
MIHAD, r.omu.n. nnowans cepsi, NIOWanb NOBEPXHOCTH |
i, NPM3MBIL, KOHYCa, witn#HIpa, O00béM Kyda, NpAMOYrONBHOrO napajnnenen | 2.6 VippausonansHble HepaBeHCTBA
O#PaMMIbl, [PU3N Zipa, KOHyCa, liapa, passépTKa MOBEPXHOCTH, CEeHeHUs KOHyca # .
| i . ) ) s 24 [lokasaTenbHbie ¥ NoraprQMuyecKie HepaBeHCTsa
UMHMHAPR, NapannenbHble OCH Wiy OCHOBAHMIO, CEUEHHE LIAPA, NMIOCKOCTb, KACAIOIAACH CHEepbl, r !
UMIAHODA, KOHYCAD YMEHME CTPOMTb CeHEHE MHOIOTpaHHuKa, M300pakaTh MHOIOTPaHHMKH, 238 Tp#roHOMETpHYECK e HepaBeHCTBa
GUryps! ¥ MNOBEPNHOCTH BPALLICHHMA, MX CCUCHHS, B TOM HHCNIE C [TOMOUIBIO INEKTPOHHLIX CPEACTB; ) C =
& ; | 2. MCTEMbI ¥ COBOKYTHOCTH YD2BHEHHH 1 HEPABEHCT
YMEHHE TNpHMEHATb  CBOHCTBA OMETPHUECKHX — DHIYD, CaMOCTOATENBHO  (Opry | COBOXYOHOCTHYPAAHS] CPABCHCTE
onpeneneHuns usyyae BHUCYD, BBIABHIaTh T'OTE3bi O CBOWCTBAX M MpH3HAKAX IE€OMET Kit) | 2.10 VpaBHEHUA, HEPABEHCTBA ¥ CHCTEMb C NaDaMeTPaMy
Guryp, 000CHOBbBIBATH MN¥ ONPOBEPraTh ¥X, YMEHUE NPOBOZXTH Kiaccubukaumio Guryp no t = - — —
DABTRUHBIN m 2.11 Marpuua cucrems! niHeRHbIX VpasHesnii. Onpenenurens Matp
KaM, BHIMONHATH HEOOX OZMMbIE JOTIONHHTENbHBIE TOCTPOCHHUA 3 Dynkumu 1 rpady
11 Vatenue 0nepupOBaTh NOHATHSE MU, LBIKEHNE B TDOCTPAHCTBE, NapaniesHblH epeHoC, CHMMeTDHR [ 3.1 OYHKUHSA, CTIOCO0b! 321aHus Oy
Ha IIOCKOCTH # B NIDOCTDRHCTBE, IOBOPOT, npeodpasosauie Nonod%a, TOROOHbIE QUIYPbl; yMeHre | dynxuwu. [epuonuyeckue dy
pacno3HasaTh pPaBHbi nonoOHbe (u I, B TOM uuCNe B NPHPONE. MCKYCCTBE, apX
#CTIONb308aTH T ¥ 3amay; HaXONuTh TIeoMETp | 3.2 O06nacThb OnpeneneHus i MHOKECTBO 3Hat ]Jo;.mﬁ,.axx 3HAKOTIOCTOAHCTBA.
a, YrO&, nnoiians, 00 ¥ 3anay ¥3 SPYr#X Y4eOHbIX Mpennm [ TTpOMEKYTKH MOHOTO HanbGonbiiee 1 HaynmeHbiiee
reOMETPHUSCKME BEN#uMHbl (LNMMHA, YrO&, NIOIIanb, | , 3HaueHHe
, TIOMIaNb TOBEPNHOCTH ), HCMIOMb3Y R “3YHEHHbIE wo‘; VIibi ¥ METOIB!, B TOM YiCNie: NNOLIans | | GYHKUMAM Ha IPOMEKYTKE

nnowanb cdepsl; 00bEM  Kyda,
1HADA, KOHYyCa, apal ymeHue

npAMOYTON
XORWTH OTHOLICH

HOTO fiaj
1e 00BEM0B nonodH




2 Branense cuctemolt 3uanuii 00 OCHOBHBIX METOJAX HAYHHOIO [03HAHMS, HMCMONL3YEMBIN B
P - 2 = OHMONOTHUECKHUX  WMCCNEOBAHUAX IKHBBIX OOBEKT KOCHCTEM  (OmMCaHKe, W3MEpeHy !
e} CrenenHas QYHKUIMS C HaTypaibHbIM M LEJbIM rokasarenenm. E& cBoiicTsa QHOIOFHHECKIY  MOCHEROBAHIAX n.a:wvx OCLEKTOB M IKOCHCTEM (OMmitcaHye, M3MepeHite, |
: = 1, amy MA ¥ OUGHKM 2 NOreHH 13neHE: ;
rpadik. CBOHCTBE # rpaduk KOpHS #-0F CTeNeHH criocobamy BBIABNCHMA 1 OUCHKM QHTPOMOTEHHBIX H3MEHE 3 |
OTe3bl, MPOBEPATH WX JKCICDUMEHTATBHBIMKM CPEACTBAME, |
= = Fy 3 WIUDVS LE. ueenen " way L O e DEIVIIET: HENATL BEIRGRLL |
34 T PHMOHOMETPHICCRHE GVHKLIHL, HX CBOHCTBA # TPAQUKH GOpMYNUPYS UENb HCCNENO0BAHMA, @HRNM3UPOBATH IIOJIYYEHHbIE DE3YNbTAThl M AENaTh BbIBOLbL.
BpifABNeHUE 3aBMCHMOCTY MEKLY WCCICAYEMBIMH BEIHYMHAMYE, OOBACHEHHE MONYHEHHBIX
35 ToxasarensHas 1 norapudzuteckas Gy HKUMK, MX CBOMCTBA ¥ rpaduky PE3YIBTATOB 3 (OPMYTHPOBAHHE BHIBOIOB C
36 Touxx paspbisa. ACHMIITOTBI rpaduKos byHKu#iE. Ceo¥craa GyHKUIH, VCRONLIOBAHUEM HayHHbIX NOHATHH, TCODUIL I 3aKOHOB
HEOPSPRIBHbIX HaGEPEdke 3 VMeHie BRAZETh CHCTEMOJ OMONOTMHECKMX 3HAHMH, KOTOpaA BKIIOYAET: OCHOBOMONAralo:
- —~ — OvOnOruyecKne TEPMUHB! ¥ NOHATHA (KM3Hb,  KIETKa, TKAaHb, OpraH,  OpraHusM,  BUl,
37 CIe10BATENbHOCTH. CIIOCOOb! 3aaHMsA TOCIEN0BATEIbHOCTEH )
NONyNAUMA,
38 ApudnmeTnueckas # reoMeTpudeckas nporpecci. Popmyna CIOKHBIX MPOLEHTOB IKOCHCTEME,
4 Hauana MaTeMaTH4ecKoro aHanmu3a 0101eHO3, ouocdepa; meradonusm, romeocTas, KJIETOUHBIH HMMYHHT
. - ouocHHTe3 oenka, OnOmONMMEDDI, IACKPETHOCT,
POHM3BORHAA PYHK DOV3BOLHBIC DNEMEHTADHBIX QYKL CAMODErYIALUA, €aMOBOCTPOU3BENEHHe, HACTTENICTBEHHOCTD, H3MEHUHBOCTS,
42 [puMeHeHME TPO3BOIHOH K HCCNIRNOBAHMIO QYHKUMHA HA MOHOTOHHOCTS # IKCTPEMYM IHEPrO3aBKC#MOCTb, POCT H passuTie).
T netine X ORAS e HATE
HARGONbLIET0 # HANMEHIIErO 3HAMeH S (DY HKUHH duonorudeckne Teopyn: knetouHas teopys T.11Isa Ilnefinesa, P.BupXoBa; KIOHANLHO-
CeNeKTHBHOrO ¥MMyHuTeTa [1.9pnux,
Ha OTpe3ke .M. Metnnkosa, XpOMOCOMHas TeOPia HaceAcTBeHHOCTY T.Moprata, 3aKkoH 32pox
- cxozcrsa K.5apa, asomounonnas teopus U.JlapBuHa, CHHTETHUYCCKAs TEOPHS IBOIOL
43 1 mman u ~ N
43 TlepBooOpasnas. Vnterpan anTponorexesa 4. [Japsuna; Teopis GuoreoueHo3a
5 MHo)ecTB2 ¥ Joruka B.H.Cykauésa;yuenue
— o - oY 3 H.}M.Basunosa 0 ueHtpax MHOrooOpasus ¥ NPOUCXOKIEHUs KYJIbTYPHBIX DACTEHMHA, V
JKECTBO, OTIEPALIMAH HALl MHOK . uarpamwms! Diinepa - Bexna o A ; i b G ;
21 NAHOMECTEO, ONEPaLiy HAAMHONCCTBAMY. AMdEpaMN flepai-.BeHna A.H.CesepuoBa 0 NYTSX ¥ HaNPABIEHUAX IBOMOUMH, yuenue B.W.Bepnanckoro - o duochepe);
52 Tloruka 3aK0Hb! (€AMHOOOPa3iis NOTOMKOB NEPBOrO NOKONCHHMA, PACILCIUICHHS MPU3HAKOB, HE3aBHCHMOr0
6 BepoaTHOCTH 1 CTaTHCTHKA
6.1 nucaTenbHas CTATHCT H .V Basnnosa; reseruueckoro pasxosecus Jx.Xapax # B.BaiinOepra; 3aponsitiesoro CXOACTBa
<7 K.bopa; Ouorenersueckuit 3axon DO.l'exxens, .Mionnepa); nNpuHLMIBLL (4UCTOTHI  ramer,
- BeposTHocTs KOMMREMEHTAPHOCTH); npasuna (muHmmyma HO.JIubuxa. skonoruueckoi nnpa Yucen,
6.3 KonouHaTtopuka 0#OMacChi ¥ DHEPrity), IHMOTEe3bl
= (roauepsathoi A.M.Onapuna, nepsuunoro Oynvona J[hx.Xonzedina, wmiuxpocdep C.doxca.
7 LEOMETDUA prbosuma T .Hek)
7. @urypbl Ha NJI0CKOCT# - -
4 Vaenue peliats NOHCKOBbie 0XONOIUUECKHE 3a4aUM; BbIABIATH NPUUMHHO-CIEICTBEHHbIC CBA3M
7.2 LIpAMBIC 1 MIOCKOCT:! B NPOCTPAHCTBE MEIALY MCCTEyeMbIM# 010N0rHyecK My 00bEKTaMM, NPOLECCaMH i ABICHUSAMU, ENATh BbIBOLbI
73 NHOrOpaHHIKH ¥ NPOTHO3b! Ha OCHOB2HMY NONYHEHHBIX DE3VJIBTATOB] COCTABNAThL EHOTHIHYECKHE CXE)
CKpELIMBAHMA QNA PA3HbX THNOB HACNENOBAHMA  NPU3HAKOB Y  OPraHM3MOB,  COCT@BIATH
7.4 Tena v nOBEPXHOCTY BPALICHHS CXenbl
z T nepeH LECTB ¥ JHEPTHH B IKOCHCTEMAX {LeMH MMATAHUs, [HIeBble CeTH )
73 KoOpAHHaTS! # BEKTOE! 1ePEHOC? BELIECTB ¥ JHEPrityt B IKOCHCTEMAX {LIeMH NUTAHMA, MUIEBbIE CeTH)
5 Vamenne yCTaHaBauBaTh B3aUMOCBA3M MEKIY CTPOGHMEM # QYHKUMAMK OPTaHOWMIOB, KIETOK
~- ~ = S oR = 30 TKaHeH, HaMy ¥ CHCTeMaM OpraH / PACTEHMH, KUBOTHBIX # 10BEKa; MEXIY
Tposepsievbie Ha EI'D 10 6110101111 TPefoBaHIs K PE3Y/ITATAM 0CBOCHIIS OCHOBHOII 00PA30BATENbHOT pas KaHEH, ‘OpratiaMi i ICHCTEMAM (OPLAHOB! jy PACTOHUA, HGIBOTHLIX 1 MeNoseka; MEXNY
= s i orTanamy oOMeHa BEILECTB. JTAraM# KICTOYHOrO LMKNA ¥ IKHU3HEHHBIX LMK {3MOB;
PPOrPAMMbI CETHEro OBLIET0 05pa30BaNIS jTanami OOMEHa BEILECTB! ITAnMamy KICTOYHOrO LKA {3HEHHBIX  LMKIIOB ODIaHI3MOB;
7 = = = yTanami IMOPHOHANBHOO PasBHTHA. FEHOTHUIIOM ¥ (EHOTATION, GEHOTHION # (GAKTOPaM# CPELb!
Koz [Iposepsiensie TpeGOBaHMSA K MPEIMETHBIM DE3Y.IsT CBOGHHS OCHOBHOM | p ! i ¢ : :
v S ¥ ! | o0uTaHus. TpOUECCaMy IBOMOLMM, IBMKYIIMMM CHIAM¥  2HTPOTIOrEHE32, KOMMOHEHTaM#
FIPOBEPHENOTO 00pa30BaTeNbHOM IPOrPaMMb! CPEIHEr0 00LIero ; - - :
e | ! ! - pasni IKOCHCTEM # NPHCNOCOONCHHAAMM K
TpedoBaHia | oOpasosaHus : .
— OpraH#3MoB
1 CGopMupOBaHHOCTD 3HAHMI O MECTE ¥ PONy OONOTUH B CHCTEME €CTECTBEHHBIX HAyK, B
| Gopamposatiitit COBPEMEHHOH 6 | Vaenne BbIICIATH CYiIECTBEHHbIE NpU3HAKIL CTPOCHMA BHDYCOB,
| eomeeTse 14p2, B DOJHAHME 33KOHOB OPHPOAH B pELICH HEHHO KJIETOK NPOKAPHOT ¥ 3YKApHOT. OLHOKNETOYHBIX ¥ MHOTOKIETOHHBIX
| BRKHBIX COLUMANbHO-ITHHYECKHX, JIKOHOMKUYECKMN, DKONOTMYECKMN npodrem uenoseuecTsa, a ODraHI3MOB, BII0B. GHOrEOLEHO30B, IKOCHCTEN w o Brochepsi:
| TaxuKe B peiieHy# BONPOCOB PALMOHANLHONO MPUPOZONONB30BAHMA, B (GOPMIPOBAHMH CTPOCHIA OPraHOB i CHCTE raHOB pacTeHHl, KUBOTH

| LLEHHOCTHOTO OTHOLIEHHA K NPHPOIE, OOLIECTBY, YENOBEKY; O BKIALE POCCHIECKMN ¥ 3apyOe/KHbIN
EHbIX - OHONOr0OB B PA3BUTHE OHONOTMHM




4eJI0BEKA, NPOLECCOB KUZHEOACATEIbHOCTH, NPOTEKA0 B OpraHu3max Umn%m::w\r

KUBOTHLIX M 4YECIIOBEKA, OHONOTHHECKUX NPOLIECCOoB! obnena BELIECTB AZﬁ.ﬂmmOhSwZv,

OpMaLMK i NPEBPALICHUA DHEPTHH, OPOKEHKA, @BTOTPOGHOTO #

ﬁw.ﬁmmuo,ﬁvoavmomlo THUIMNOB MUTAHXA, QOA,,OOS:ﬂmwN W XEMOCHHTE32, MUTO3a, meme, ramerorexesa,
wvumUxOnmImwm, ﬂcndwamUSOINbvaﬂO pa3BuTHd, DPABMHOKEHUA, WHIUBUAAYAJIIBHOIO pa3BUTUA
opratn3ma (OHTOTEHE3a), B3ayIMONEHCTBHA IEHOB, reTepos3ica: ACHCTBHH HCKYCCTBEHHOTO 0TOOpa,
O.ﬂmmxhxwﬁvw.aEmﬂO, LOBUIKYHICIO ¥ Pa3pbiBAOLIEro €CTECTBEHHOIO O.ﬂmoum“ QJIONATPHUYECKOro u
CHMIIaTPpUHYECKOro mthO@vmwOmw., BII IBUKYL Cull  3BOJIIOLMM Ha ﬁmmoeoxb
MOMyNAUMH, MPUCTTIOCOONCHHOCTH OPTraHu3MOB K cpene 00uTaHuUA, 4epeoBaHMsA
HanpaBleHHH  IBOIOUMH,

KPYroBOpOTa BELIECTB ¥ [IOTOKA IHEPT#H B IKOCHCTEMAN

[S]

Knerka - CTPYKTYpHO-(yHKUMOHANbHAS eanHuu@ Kusoro. Vcropus orkpsitus xnerku. Padorst P.lyka,
AlJlesenryka. Knetounas teopus (T.lsann, M.IlInefinen, P.Bupxos). OcHOBHbIE NOJOKEHNS COBPEMEHHOH
KETO4HOM Teopuu. METOnbl MONEKYNAPHOH # KNETOYHOH OHONOrMM: MuKpOCKOmus, Xpomarorpadus,

CHOopMEPOBAHHOCTS YMEHUS BBIZCNATH CYL{ECTBCHHBIC NPH3HAKH BHUPYCOB, KICTOK POKaPHOT M
JYKap#OT, OLHOKJIETOUHBIX ¥ MHOIOKIIETOUHLIX OpraHM3Mos, BXOB, n\vSOﬂNOEmewOm ¥ OKOCUCTEM,
0COBEHHOCTH MPOLECCOB OOMEH2 BEILECTB ¥ NPEBPALICHMs JHEPruu B KieTKe, (OTocHHTe3?,
MNACTHYECKOTO ¥ DHEPreTHuECKOr0 OOMEHA, NEMOCHHTE3a, MUTO032, MeH03a, OMIOLOTBOPEHHMS,
Pa3BKTHA U PA3MHOKEHWsA, MHIMBHIAYAILHOrO PAsBuUTHs OpraHu3ma (OHTOreHesa), 00psOb! 32
CYUIECTBOBAHHME, €CTECTBEHHOr0 0TO0PE, BRIOOOPA30BAHIA, [IPHCIIOCOOICHHOCTH OPraHm3MOB K
cpene OOUTaHMA, BAMAHNA KOMIIOHEHTOB JKOCHCTEM, @HTPONIOICHHBIX H3MEHEHMH B IKOCACTEMAX
CBOEH MECTHOCTH, KPYrOBOPOT2 BELIECTB ¥ NpPeBpalieHs sHepruy B onochepe

VMmeHue MCronb30BaTh COOTBETCTBYHOUINE apryMmeH m\uw_.OHO.J\_r_@ﬂT‘,WO TEPMHHOJIOTHIO ¥
CHMBOJIKKY [Jif ILOKa3zarenbCTBa POACTBA  OPI 3MOB  Pa3HbIX CHCTEMATHYECK¥X Ipyn
B32#MOCBA3Y OPraHmM3MOB ¥ CPELb! odnTar iCTBa HCJIOBEUECKHX pac; EQOH\YKOHMSZOQS
0p0OBOro omUNum KuU3H{A, COXPaHEeHUA UmeOOmumwxm BULOB ® IKOCHACTEM Kak  ycnos#s
COCYUIECTBOBAHMAA IMPUPOLAbI ¥

YEeJNOBEHECTBa

VMeHne KPUTHHECKH OLEHMBAaTH ¥HOOPMALMIO OHONOrHYECKOr0 COACPXAHMA, HHTEPIPETHPOBaThH
THHECKHE @aCMEKTbI COBPEMEHHLIN MCCICAOBaHWH B O#ONOTMK, MEAMLMHE, OMOTEXHONOTHHM]
paccMaTppBaTh [NOOanbHbIE IKOJOrHUECKHEe NPOONEMbI  COBPEMEHHOCT dopmuposath 1o
OTHOWICHMIO K HUM COOCTBEHHYIO

031LHI0

InexTpod)opes, METOA MEHEeHbIX aTOMOB, Axd@epeHunanbHoe UEHTPU(YrHpOBaHMHE, KYJIbTHBUPOBAHHE
KJICTOK
2.2 Xumuuecknit cocta KneTki. Makpo-, MHKDPO- # yIbTPaMUKDOINEeMeHTbl. Bona # e poJib KaK pacTBOPHTENd,

pearenTa, y4acTue B CTPYKTYPHPOBAHMM KICTKH, TEMIOPErynsuui. MuHepanbHbie BELIeCTBAa KIETKH, HX
OuonornyecKas poss.

Ponb KaTHOHOB 1 @HHOHOB B KJIETKE.

Bronoruueckye nonumepst. benku. AMHHOKHCIOTHBIH cocTas Henkos. CTpyKTYpb! OSIKOBO MONEKYTIBL.
lepsuunas cTpykTypa Oenka, NENTHAHAZ CBA3b. BTOpWYHAA, TpeTwuHas, YETBEPTHUHAZ CTPYKTYpbL.
Jlenarypauus.

CaoficTaa denxos. Knacendukauns 6enxos. buonoriieckite Gynrusy 6enkos. Yrnesons:. MoHocaxapuns!,
IAcaXapubl, ON#rocaxapuisl 1 nonrcaxapuasl. O0uwui nnas cTpoeHits 1 QH3UKO-XHMHUYECKHE CBOHCTB
yrIIeBOIO0B.

ieckye OyHKUMK yrnesoos. Jlunuast. [ #apo@unbsHO-runpododHsie CBOACTBA.

Kauus mununos. Tpurnuuepsast, GocGomMnuabl, BOCKH, CTEPONILI.

Buosor
Knaccn

buonoruyeckne GyHxumu nunxnos. Odime coicTsa 01010rHyecK:
MeMOpaH - TeKyHeCTb, CIOCOOHOCTD K CaMO3aMbIKAHMIO, NONYIPOHMLREMOCTs. HyKienHOBbie KicnoTsl. JJHK 1
PHK. CTpoeHye HyKNenHOBbIX KHCIIOT.

Hykneoruasl. [IpuHuUMN KOMMIEMEHT2PHOC Tpasuno Hap
nupans. MecToHaxoxkneHxe 1 duonoruteckne GyHxunn JHK.
Buas: PHK. Oyukuun PHK B knerke. CTpoense monexyns ATO. Makpospruuec

AT®. bronoruueckue Qyukunu ATO. BoccTaHOBREHHbIE NEPEHOCUNKH, UX (Y

Cexsennposanue JJHK. CrpykrypHas ononorus:
onodusieckne

#CCNEN0BAHKUA COCTABA ¥ TPOCTPAHCTBEHHOMA CTPYKTYPb! O1OMONEKY

HK - nsoiinas

Typa J

Kye CBA3# B MOJIE!
1 B KJIETKE.
4HECKue

9

o)

TepeueHs 21eMEHTOB COAEPARAHIS, NpoBepsieMbIX Ha EI'D no duonorn

[Tposepser

14 DNIEMEHT COLCPKAHUA

Bi0sorus Kak HayKka. JKuBble CHCTEMBI ¥ KX usy4deHue

ﬁOWUWZQEENm 010N0rHs - KOMIIEKCHAsR HayKa. Buonoruueckye HAYK# ¥ 43y4aembie UM mUO@be_VN.

HAaMEHTabHbIC, IPUKNALHBIEC 1 TOXCKOBLIE

o
<

iHbIC UCCNICN0BAHHUA B ouonoruu.

3uauenne 0xonorxny B GOPMUPOBAHMH COBPEMEHHO €CTECTBEHHO-HAYYHOH Kaj
cBA3aHHble ¢ Ononorxeil. 3HaueHue duonorux

B UNT\MEJGOXOV\ JeATENIbHOCTH YEIOBEKa: MEIMLIMHE. CENbCKOM X034 HCTBE, npom
jatedZieleNsi 3]

upl Mupa. [Ipodeccun,

[LIEHHOCTH, OXpaHe

()

AABHIC CHCTEMbI KaK [PEAMET MU3YHCHHA Ounonorsy. CBONACTBA JKMBHIX CHCTE €OHHCTBO X#MUUYECKOro
COCTaBa, NHUCKPETHOCTh ¥ JIOCTHOCTH, CROKHOCTH ¥ YNOPALOUHEHHOCTh CTPYKTYPHI, OTKDBITOCT,
canoopranm3aL CaMOBOCIIPOU3BELCHME, DA3RDAKIMOCT, M3MEHUMBOCTH, POCT ¥ pa3BuTHE. YPOBHU
OprasyA3auuUy KuBbIX CACTEM! MOJEKYIAD KNIETO4HbLINA, TKAHEBbLIM, OPraHuU3MEHH nonyIAUXOHHO-
BXIOBO, IKOCHCTEMHbIH

(OnoreoueHoOTHHECK ), Ortochepbiil.
cucrenmax. OcHOBHbIE PH3HARH JKHBOro.

ACXOLALUINAC B XKUBBIL
“3Hb Kax @OUZN CyLICCTBOBaHMA MaTEDPH#

T

Meronsl O#0NOrUuecKod Hayk#. HaOnoneHue, #3MepeHye, IKCIePUMEHT. CHCTeMAaTH3aU#MA, MeTaaHalus.
TloHsiTHe O 3aBHCHMOE ¥ He3aBMCHMOF nepemenHof, [Inauuposadue IKcnepumenta. [locTaHoBKa #
nposepka runores. Hynesas runoresa. [loustue Bui00pK# # €& JOCTOBEPHOCTH. Pa3dpoc B G1ONOrHuecKuX
HaHHLIX, QOueHka JLOCTOBCDHOCTH noxry ibIX  DE3YRHTATOB. Y Hbl  UCKAXKCH¥A PE3yNbTaTOB
DKCIEPpHMEHTA. TouATHE CTATHCTHUECKOTO TeCTa

Twnbr KNETOK: 3yKapyOTHYECKas 1 npokapuoTuyeckas. CTpYKTYpHO- QYHKiHOHARbHbIE 00PA30BAHMS KIETKH.
Crpoenne npoxapuoTuueckoi knetkn. Knetousas crenxa Oaxtepui # apxeil. OCOGEHHOCTH CTpOeHMS
reTepoTPOGHON ¥ aBTOTPOGHOH MPOKAPHOTHUECKHX KNETOK. MeCTo # ponb NpOKapHOT B OMOLEHO3aX.
Crpoetyte ¥ GYHKUHOHHDPOBAHME SYKAPHOTHUECKOH kneTky. [lnasmaruueckas memOpana (mmasmanemaa).
CTpykTypa nnasmaT#yeckoidl MemOpaHbl. TpaHCnopT BEIIECTB Yepe3 NasMaTHYeCKYl0 MemOpaHy:
naccuBHbiR  (idys3us, odneruéHuas IuQY3us), anKTUBHbIE {meps # # BTOpHYH AKTUBHbBIN
TpaHCHopT).

IMonynpounuaemocTs Memdpasl. PadoTa HaTpuii-Kan#eBoro Hacoca. DHLOLUTO3!
Ox30unTo3. KnerouHas CTeHKa.

CrpykTypa v GyHKUMH KIETOYHON CTeHKH PacTeH
Lurockener. [lpukenue umronnasmsi. OpraHouis!
sxponnasmarudeckas cets (OI1C), annapar [onbaKy, IH30COM
SHOMEMOPAHHBIX Oprano#aoB KieTkd. CTpoenue rpa
oenxkos. CHHTE3 KIETOUHBIX MeMODaH.

Inanx

HHOLUTO3, harouuTos.

. LuTosons.

HOMEMOPAHHLIC OPraHOMIbl  KJIETKH:
¥X cTpoexite ¥ (yukuus. B3anmocssss
pHoro peruxynyma. CHHTE3 pacTBOPHMBIX

(arpanynapHeii) oJHonnmasMartaueck#i  perukynym. Cexperopuas (VHRUMA annapara [ ONbIKH.
TpaHCropT BELIECTB B KIETKE. Bakyony pacT#TeNbHbiX KNeToK. KneToynsi# cox. Typrop.
[TonyaBTOHOMHBIE OPraHOMAbl KNETKH: MUTONXOHADHK, nnacTunbl. Crpoense i GYHKUMK MUTOXOHADHA ¥
nnacTyA. [lepBitiHble, BTOPHYHbIE ¥ CIOKHbIE NNACTAb QOTOCHHTE3HPYIOLIMX IVKapuoT. XoponnacT
XPOMORIACTbI, REHKONIACTS! BBICUINX pacTer i, Henendpan OPraHOWIbl KIETKL.

Ctpoenune # QyHKUMK HeMeMOPaHHbIX OPraHO#IOB KNeTK#. Pudoco {uxpodunanenTsl. MbiiuedHsie
xreTks. Muxporpydouks. Knerounsii nentp. CTpoenue # IBIKEHME KIYTHKOB # pecHitex. MuKpoTpybouxn
UMTOMNa3Mbl.

LenTprons. Sixpo.

O0on0tKa Aapa, XpOMAT#H, KaDHOMIA3Ma, AAPHILKA, UX CTPOeHKe # QyHKUNA. SnepHbifl 0enKoBbid Ma
[TpOCTPRHCTBEHHOE DACMONIOKEHHE XPOMOCOM B HHTEPMA3HOM sIpe. DenKky XpOMATHHA - THCTOHbL,
KrieTouHble BKIHOUCHUA.

CpasHuTenbHas XapaKTePUCTHKa KIETOK JYKapHOT {DaCTHUTENbHOM, it BOTHOR, rpuGHO)

(]
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TK2 KaK OHONOrUyecKas CHCTeM
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N

HCCHMENALUMAS - [IBE CTOPOHb! MeTadonu3dma.
4acTHe KMCI0POAa B OOMEHHBIX

Accunnnaumns
reTepoTPOGHB!

b O0MEHa BEIIECTB: aBTOTPO(GHBIH 1

n o
7y




npoueccax. DHepreTuieckoe odecnedeHMe KieTku: npespauleHne ATO B 0OMEHHBIX npoueccax.

DepMmeHTaTHBHbIH XapakTep pe KJIETOYHOro Meradonmu3nma. DEepMEeHThI, X CTPOEHHE, CBOHCTBA i
MEXaHHU3M JEeACTBHA.
KodepmeHTs!. 7 GEPMEHTOB 0T HEOPraHHUeCKyUX KaTaln3aTopOB. beku-akTBaTops! 1 OenKiu-

MHTHOUTODPBL. 32BHCHMOCTb CKOPOCTH (P EPMEHTATHBHLIX PEaKUMi OT pasnuiHbIX (HakTopOs.

IepBuuHpii CHHTE3 OPraHuyecKyX BEinecTs B KieTke. POTOCHHTE3. POib XJOPOMNAcTOB B IpOLEcce
dorocuntesa. Cserosas # TemHoBas (asbl. [IpOZyKTHBHOCTH (OTOCHHTE32. BrusHue PasnuuHLIN
(aKTOpOB Ha CKOPOCTb (GOTOCHHTE3a. 3HAYeH e (OTOCHHTE3a.

XenocuHTes. PasnooOpasue OpraH#3MOB-XEMOCHHTETHKOB:
HpTpuOULMpYIOWIe  OaKTepui, IKeIe300aKTepy#, CepodaKTepuu, BOLOPOAHBIE OakTepuu. 3HaueHue
XemocuHTesa. AHadpoOHbie OpraHu3vbl. Buxsl Opowenns. IIpooyktbl OpOKEHMA ¥ MX MCMONb30BAHUE
YEJIOBEKOM.

AH23p00HbIE MEKPOOPTaHK3Mbl KaK 00BEKTb! OHOTEXHONOrKH 1 BO30YAnTeNH BoNesHei.

Anpofuble opramusmbl.  Dranms!l JHepreTnueckoro odmesa. [loarorosurensHsi dTam  [muxonus
OCCKHCAOPOIHOE DACIICnNIeHHe [IIOKO3bl. BHONOTHYECKOS OKHACICHHE, Wl KIETOYHOS IbiXauue. Ponb
MHATOXOHOP#H B npoueccax Osonoruteckoro oxxcnenus. [luxmuuecxkue peaxuus. OxucnutensHoe
gocdopunrposasie. [IpennyiiecTna a3podHoro nyTi odnmena BELLECTB nepen 2Ha3pOOHBIN.
DddexTHBHOCTS

IHEPTeTHYECKOro OdMeHa

[S]
W

Peakumy MaTpi#iHOro CrHTE32.
HACJIEACTBEHHON MHOOpMauny.
Ieneryyeck#it KOX, €ro CBOWCTBA. T paHCKpunuus - matpuunsiil cuntes PHK. pnuuuns:

TapHOCTH B PEAKLHMANX MaTPpUHHOrO CHHTE3a. Peanusauxns

TP@HCK] : KOMILIEMEHTaPHOCT, 2HTHNAPANNENbHOCTD,
ACHMMETPUYHOCTS, TpaHCIaLus ¥ e€ dTansl. YuacTie TPpaHc . 3e Oenka. Ycnos
GrocuHTesa Oenka. KoauposaHie aMitHOKHUCIOT.

Ponb pudocon B OiocuHTese Oenka.

Opranu3aux#s reHOM2 Y NpOKap#oT ¥ VKapHoT. Perynsuus akTUBHOCTH TEHOB Y NPOKapHOT. oTesa
ontepora (D.)Kaxo0, . Mauo). Pervasiius 00MeHHbIX [POLECCOB B KieTKe. KNneTouHsii romeocTas. Bupycs:
- HEKIeTouHble (OpMmbl Au3uy # oOmuratusie napasitsl. CTPOEHHE NPOCTBIX ¥ CIOKHBIX BUPYCOB,
peTposupycos, daktepio@aros. Bupycuble 3a00neBaHus uYENOBEKa,  JK¥BOTHBIX,  pactenuit.  CIIMI,
COVID-19, counansubie #

MEIMUMHCKME NPodemb!

OHOKNETOUHbIE, KONOHMANbHbIE, MHOTOKICTOYHbie OpraHu3Mbl ¥ MHOTOTK&@HEBbIC OPraHu3Mbl. OOUZZ
Pa3MHOKEHHMA OpraHu3MoB: 0ecnonoe (BKiouas BEreTaTWBHOE) M ronosoe. Buas Gecnosnoro
PasMHOKCHMsA. [OYKOBAHME, CHOpYyNALMa, G.Um;ﬁm:.wwﬂxm, KIIOH¥POBAHUE. ITonosoe Pa3MHOKEHHE,
[Tonosbie  KNeTKH, ramersi. Me#o3s. Cranuu wmeitosa. Ilosenenue Xpomocom B Mejiose.
Kpoccunrosep. bronornuecknii cnbicn MeHo32a ¢ onoBoro npouecca. Meiios 1 ero MeCTo B KH3HEHHOM
uMKIe opranu3mos. [Ipeasapoasiesoe paspuTue. [ aMeToreHes y sKuBOTHbIX.

[Tonossre xeness!. Omvwwowmmﬂm ¥ pass; € MOJIOBBIX KJIIETOK. ﬁ:OﬁZmHOﬂmImw n

oorexes. CTpoeHye ronoss! eTox. OnnonoTeopenie ¥ IMOPHOHATBHOE Pa3BUTHeE ¥KiBOTHbIX. Crocods:
OIMJIONOTBOPEHMA. Hapy:KHOe, BHyTpexuee. [lapTenorenes. WHauBuAyanbHOE pasBUTHE OpraHM3MOB
(onTorenes). Crannu smOpuoreHesa KuBOTHbIX (Ha npumepe nsrymku). JlpoGnenue. Tunb IpodreHus.
OcobenHocTy ApOONeHns MICKONHTAIOWMN. 32DONBILIEBbie THCTKM (FacTpyiaums). 3akiaika OpraHos #
TKaHEH K3 32PONBILIEBHIN THCTKOB. B32iMHOE BIMAHME YacTel pa3BHBAIOWEroCs 32poIblia

(oMOproHansHas MHAYKUMA). 3aKnafka MIaHa CTPOCHUA JKMBOTHOTO KaK pE3ysbTaT HepapXuuecKux
B32WMOEHCTBMA reHos. BinaHiue Ha IMOPHOHANLHOE PA3BUTHE PA3IHUHBIX (aKTOPOB OKpYKaOLIeH CPelibl.
PocT u pasButue x#BOTHbIX. [locTonOpronansisiii nepuon. [Ipsmoe n Henpsmoe passuTve. PassuTve ¢
MeTamopdo3oM Yy 0ecrno3BOHO! ¥ [IO3BOHONHBIX JKMBOTHbIX. DHONOTHYECKOE 3Ha4YEHME MPAMOr0 #
HEMPAMOT0 PasBUTHA, WX [ euite B npiupone. THIbl POCTA K1BOTHBIX. DAKTOPb! PEryISUMH POCT
JKUBOTHBIX ¢t yenoseka. CTanui NOCTIMOPHOHANBHOTO Pa3BUTHA Y KUBOTHBIX ¥ YENOBEKa.

X K

ITepuioas: onTOreHesa yenoBeKa. Pa3MHOKEHHE 1 Pa3BUTHE pacTeHuit. [aveTtodur u cropoduT.
Meitos BIK HOM upksie pacrennit. Odpasosanue crop B
npouecce meiosa. [amerorenesy  pactenuii. OnnonoTBOpeH#e #
pasB¥THE  DACTUTENbHBIX  OPraHm3MOB. JiBofiHoe onnonoTBopenne y

uBETKOBBIX pacTenuil. O0pa3osaHue i PasBATHE CEMEHH.
Mexanu3nb! perynauiy OHTOreHe3a y PacTeHKH 1 i BOTHBIX

w
o

SSOUSM CT@HOBJICHMA 1 Da3BUTHA MCHETHUKY KaK HaYKH. OCHOBHbIE TEHETHYECKNE MOHATHA U CUMBOJIbL.
Tomonoruuusie XPOMOCOMBI, TEeHbI, QJIbTEDHATHBHBIE NPHU3HAKH, JIOMMHAHTHBIH

PELECCHBHBIM NPU3HAK, TOMO3MIOTA, [eTEPO3MIoTa, YMCTas JIMHKA, TUOPWAbL, TEHOTHN, (EeHOTHN.

Ocuosuble METOLb! TeHETHKHM: MfHOPUI0NOTHUeCKu

MTONOTHHECK M, MOJIEKY IMPHO-TEHETHYECK M

3
[}

KrneTounblil UMK, ero nepuonst # perynsuus. Mutepdasa u muto3. OCOOEHHOCTH NPOLECCOB,

MPOTEKAIOWKX B HHTepd2ase. [I0AroToBKa KNeTKH K AeNeHn0. [IpecuHTeTHYeCK!H (MOCTMUTOTHYECK M),

CHHTETHYECKMH ¥ NOCTCHHTETHYECKMH (MpemnToTHUSCKH) neproasl nHTepdassl. MaTpuunblii cuHTes
HK - pennukauna. [ 1 pennukauxy JJHK:

KOMTIIEMEHTaPHOCTh, OJIYKOHCEPBaTH BHbIH CHTE3, aHTUNapalIeNbHOCTh. Mexanusn pennmuraums JHK

Xponocombl. CTpoenye Xpomocom. Tenomeps # Tenomepasa. XpOMOCOMHbIF Ha0OD KIETKH- KapuoTH

JMnnonausiii

rarnaouaHbI# HabOPs! XPOMOCOM. [TOMOJIOr#UHbIE XPOMOCOMb!. [T010BbIE XPOMOCOMb!. [lenenue KneTKy
- MuT03. CTaniy MMTO32 ¥ NPOVCXORALLIAE B HUX npouecchl. Tumbl MuT032. KapuoKuHes ¥ HUTOK#HES.
BHOOrHHECKOE 3HateH e MHTO3a. Pery IAUMa MATOTHUYECKONO LKA KIETKH.
IIporpammupyenas KneToHHas rpdels - anonTtos. MOyHKUHOHaNbHAA TeHOMUKR

Monorubpuaroe ckpezusanue. [lepsoit 3axon MeHzens - 32KOH exyuHOOOpas#s rHOPHIOB NEPBOrO
MIOKONEH] [Mpasuno nommuuposanus. BTopoi 3akoH Mewnens - 3aKOH paCIUEMICHHA [PU3HAKOB.
LinTonorsyeckie 0CHOBb! MOHOTHOPHAHOTO CKPEi#BaHUA. [ HIIOTe3a YHCTOTHI raMeT. AHANH3HpVIOLee
ckpewmuBanue. [IpOMEKyTOUHBIE XapakTep HacnenoBaHudA. PaclLuerieHse NPHU3HAKOB MPH HEMOJHOM
nomuuupoBannu. JurundpuaHoe ckp BaHUE.

Tperuit 3akon MeHzens - 3aKOH HE3aBHCHMOIO HACICLOBAHMA MPH3HAKOB. L{MTONOrHYECKHE OCHOBbI
nurudpraHoro ckpewinsanna. CuennexHoe Haclenosanue npusuakos. Padoter T.Mopraua. Cuennexnoe
HaCJICLOBaHWE rEHOB, HapYUICHHUE CUCIUICHMA MEKILY reHamu. “/UOZODOZINm TEOPUA HACJICACTBCHHOCTH.

lenerrka nona. XpOMOCOMHBI MENaHM3M ONpeneseHus noia. AyTOCOMbl ¥ [OJOBbiE XPOMOCOMbL.
lomorameTsbift # rerveporameTHbiit non. [eHeTuueckas CTPyKTypa MONOBLIX Xpomocon. Hacnenosanue
Np#3HAKOB, CLemne ¢ nosiov. [€HOTHN KaK LENOCTHAs CHCTeMa.

IMne#iorponus - MHOKECTBEHHOE KEHCTBHE reHa. MHOKECTBeHH b anenn3m. B3anmonecTsue HeaniensHsix
reHos. KoMieMeHTapHoCTs, Dnucras.
[Monumepua

w
4
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O.mexxwz KaK OMOnoryyeckas cucrenma

Genotina, M3MeHuHBOCTb IPH3HAKOB,
H3MEHYMBOCTH!
HaCJIeICTBEHHAs.

Mozugukausontas
w3MeHunBoCTH, Hopama
{B.Vorannceun). CeocTaa Moauds
Tenor

Ponb  cpeabi B QOPMUDOBAHHM  MOZMQMKAUKOHHOH
npuskaxa. Bapuat A pAX ¥ BapUALMOHHAR KpuBas

VIOHHOH “3MEHYHBOCTH

H3MeH KoMOnHATHBHAS, MyTauroHHas. KomOuHaTisHasn
“3MEHUMBOCTL.  Medio3 u I070BOH TPOLIECC- OCHOBA KOMOMHATHBHON M3MEHY HBOC

7mv\.4mm;\..02mmm HU3ME! BOCTb. Busl Zv‘s.wNﬂSM” TEHHbIE, XPOMOCOMHbDIE, FEHOMHbIE.
¥ MHOYUMPOBAHHBIE — MyTau Sinepusie #

Conarydeck#e #  NONOBbIE MyTauuu. WUYHDb! BO3HHKHOBCHNSA

rOMOJIOTY CK#MX DALOB B HACNELCTBEHHOHA 13
¥ HacneaCTBEHHOCTh

isocTy (H.V.Basunos). Buesnepuas n3mer




3.5 Kapuorun qenosexa. MexayHapoaHas rnporpaMma HCCleaoBaHus resoma yenosexa. Mer 4.6 _ Opranbl # CHCTeMbl 0praHoB KUBOTHBIX. DYHKUNK OPraHos # cucrem opranos. Oropa Tesa OpraHu3MoB. |
| M3yHeHs NEHETHKY YEIOBEKA: FeHEANOr MUECK M, ONN3HELOBbIH, LNTOrEHETHYECK M | Cxeners! OHOKIGTOUHBIX M MHOTOKIETOUHBIN K¥BOTHBIX. Hapymubiii # sHyTpexuuii cxener. CTpoenue u
MOV A UHOHHO-CTAaTHCTHYRCK M, MOJIeKy aspHO-reHeTHyeckuit. CoBpemenHoe onpeaenenie | Tinp coeammenws xocreil. JlBiKeHHE MHOTOKIETOUHBIX JKWUBOTHBIX. [lwTaume KuBOT Muranue
reHOTH NIOTHOTEHOMHOE CEKBEHHPOBHHE, TEHOTHMHMPOBRHHE, B TOM HyCAE C NO3BOHOYHBIX  KUBOTHBIX. [IbIXaHHE KUBOTHb! |
nonouisto [T nusa. HacneacTseHHbie 3abonesanys yenosexa. | eHHbie # XPOMOCOMHbIE HOone3H# Koxuoe asixauue. 7adepHoe
4enosexa. HONesHit ¢ HAaCNEACTBEHHON ¥ nérouHoe abixaxne. JIbiXaHie NO3BOHOYHBIX JK#BOTHBIX. DBOJIOLUHOHHOE YCIOKHEHHE CTPOEHHA
MPELPRACIIONOKEHHOCTHIO. FHAUCHHE MEIHLMHCKOR TFEHETHKY B IDEAOTBDAUICHUHM 1 ICHEHUH FCHETUYECKNN NO3BOHOUHBIX KHBOTHAIX. JIbIXATEABHAA CHCT 4eoBeKa. MexaHu3M BEHTHNALMM NErKuX y
3adonesannii yenosexa.
Crsonosbre KneTks MIIEKOMHTAIOUMX. TPaHCIOPT BEUIECTB Y OPraHm3MoB. TPaHCMOPT BELECTB Y KHBOTH KposerocHas
= = 3 = TR cuctema ¥ eé oprambl. KpOBEHOCHad CHMCTEMa MO3BOHOWHBIX JKHBOTHBIX. KDV KpOBOOOPALIEHMA.
MECTHKAUMA # CENeKLH <IeHE unM ¥ jomecTHkaumn. Yuexue H.M.Basun 1 % g
20 ~OMECTURAUNA W CCNERIYA. SADOIACHUES CENCKUMH V. JOMECTHRALL GRS £ DABUNOBAT0, USHTDAX OHHbIE YCIOKHEHUS CTPOEHMA KPOBEHOCHOH CHCTEMbI NIO3BOHOYHBIX JKHBOTHBIX
NPOMCNOKICHUA # MHOrO00Pa3us KyJIbTYPHBIX pacTeHuit. Ponb CeNeKumit B CO3LHHI COPTOB pacTeHHH 1 .
i ° Bhlenense y oprauu3mMoB. BolaeneHue y AKUBOTHBIX.
nopoa #xuBoTHbIX. COpT, nopoja, wTamMM. 3aKOH TIOMONOTHYECKMX PSALOB B  HACIEACTBEHHOH 5 - & 2
# 7 D . . ﬂom,umqﬁmar:v.w sakyomt. Opranbl BbigeneHua. CBA3b MONOCTH TeNa C KPOBEHOCHOR ¥ BbIAETHTENbHOM
| u#socTy H.M.Basunosa, ero 3mauexue Ins cenexusoHzHOH padorei. Mertoms: ceneuuoHHOR :
| ’ po & cucTemamy. BblieneHue y no3BOHOUHbIX KHUBOTHBIX. 32LIMTa Y MHOTOKIETOUHBIX KUBOTHbLIX. [I0KPOBbI 1 KX
pabOoThi. MICKYCCTBEHHBIH OTOOP: MACCOBbIH ¥ HHAMBUIYANbH KOMOMHALHOHHOM CeNeKUMH. 4 ;
NpO#3B0AHbIE. Pa3NPAXKMMOCTD ¥ PEryIALMA Y OPTaH#3MOB. P23ipamuMOCTh Y OAHOKICTOYHBIX OPIaHH3MOB.
ie npon3BoaAnTeNneH 1o notoMcTay. OTOOp No reHoTH b 5 e o
. = e i | Taxcucel. Pa3npa#MOCTh ¥ PEryJAUMA Y MHOTOKICTOUHBIX PacTeH#i. POCTOBbIE BELIECTBA ¥ MX 3HAUCHHE.
TG Lenxy heHOTHNa HOTOMCTBE ¥ OT T CKVCCT! i o 7y "
|| DOROMLIO QLCHI QEHOTHHATIOTOMCTES a\o,oo.uvuo FEHOTH Y CHIOMOLILIO BHAllisd JHis KyCCTBeHHbH Heperas cucTema ¥ pedIeKTOpHas PEryNAuMA Y MHOrOKRETOUHBIX KHBOT Hepsuas cucTema i eé
MyTareHe3 Kak METOL CeleKiMOHHOM Thi. PanuaiitoHHbli ¥ XiMMUYECKui MyTareHes Kak HCT 1 ! Smmdn o % emer e . 5
| MYTA:eHEs Kak MCTOL CClICKUMONHOH PAQOTEL, EAIMALIOHHbIM Ul XAMIFIECKIIE MYTAIGHCS KAK HCTOHHNK | otzenst. I80m0 0 YCROKHEHHE CTPOEHHS HEPBHOR CHCTEMb! Y KHBOTHBIN. Pa3paBoTka anropuTMos
iy Ky nvd%ﬂvi dopm opraH3moB. MCnonb3oBaHie rEHOMHOrO PERAKTHPOBAHKA ¥ METONOB | w mporpamy ana
Umro/.o.:w: HERL 2AGD THIA, AOMRCHIA HCXOIHORE MATEptana AnA [CCACKLMEL. ¥ DIy MEHHS RONMII0HNOB, | 20GexTrBHON  DYHKUHOHANBHON aHHOTAUMM TCHOMOB, TPAHCKPUMITOMOB, NPOTEOMOS, METabonoMOB
- - [ o ; _ - HepojcT | “
BuyTpusinosas .aowaun_\aw ums. v.iwrouoxn BEHHOC CKpellsBaH@e, it #HODAX HepozcrsenHoe | MHKDOODTaHH3MOB, PACTEHHI, KHBOTHBIX 1
" Batite, Wi ayTOpuiHr. Ieteposuc u \.o np# Vicriosib30Banue rereposica B CENeKUMH. | uenosexa
| rdprausaul [peogonesre OeCniOm#s  MEKBHIOBBIX punos.  Jlocruxe
Cenexumy pacTesuii 5 | Opranu3sm yenoBeka # ero 310poBbe
AMBOTHDBIX 51 Opr: 4 T . r TORE! o, . It O M n " —— ”
5 PraHbi ¥ CHCTEMb: OpraHos Yenoseka. OTaeNbl TOOBHONO MO3r2 TO3BOHOUYHBIX KHBOTHbIX. Pedexc
— — — # pednexTopHas qyra. be3ycnosHble ¥ YCIOBHbIE pedaeKch. ['yMopabHas Peryasuns ¥ IHAOKPUHHES
3.7 OObeKTHI, HCIIONb3YEMbIC B OXOTEXHOIOTHH, - KICTOYHbIC # TKHEBbIC KYJIBTYPbI, MiKPOOPTaHN3Mbl, NX - o & : ;
4 < t CHCTeMa KUBOTHBIX 1 HenoBeKa. JKene3s! YHIOKPHHHOE CHCTEMB! 1 #X FOPMOHbI.
paxkTepncTHra.  Tpanuumonuas 0i10TEXHONOT xneboneueHre, NONyuEHME  KUCIOMONOHHBIX i . R o !
i i 9 - - Jleficreie rophoHoB. B3a1MOCBA3L HEPBHOM M YHIOKPHHHO CHCTEM.
| mpoxzykTos, BrHOZE. Mitkpoduonoritueckiit CcitHTe3. ObbexTs! . Do . -
| g 8 - . I'mnoranamo-runogusapuas cucrema. Pednexc u pedrexropHas ayra. besy
| MuKpoOdHonoruyeckMX TexHonoruit. IIpou3soacTso Genka, aMiHOKICNIOT ¥ BuTamuHOB. MckyccrBentoe pedAeKCH : i E
YRNOZOTBOPEHME. PEKOHCTPYKUMA AHUEKIETOK ¥ KIOHMPOBaHME K#BOTHBIX. METOX TpaHChnaHTaumu T )
_, f2eD KNeTok. XpOMOCOMH2s ¥ IeHHas MH/KeHepus. VICKYCCTBeHHbIH CHHTe3 reHa # KOHCTPYHPOBAHUE 52 SawmTa opranuima 0T donesueit. VimmynHas cucrema yenosexa. Knerou 1 ¥ TYMOpanbHbl¥ MMMYHHUTET.
| pexonOunanTbix  JIHK.  JocTwkeH#st ¥ NEPCNEKTHBbLI XPOMOCOMHOH ¥ IEHHOW#  HHKEHepUH. Bpomagnubiii, PHOOPETEHHBI  creumduyeckuit  mvmynuTeT.  Teopus  KIOHRIbHO-CENeKTHBHOTO
# MenuunHckue mxoqax:omowv nwrera (I1.3 O.M.Bepuer, C.Tonerasa). BocnanurenbHbie OTBEThI  OPraHy3MoB. Ponb
Vcrions3oBasme CTBONOBBIX KIICTOK | 1070 MMMYHUTETa B Pa3BUTHH CHCTEMHbIX 3200neBaHHii
- u — 53 1 eé oprausi. Cepaue, KPOBEHOCHbIE COCY bl # KPOBb., Kpyrit b Opa . Pad
4 | Cucrena # MHOr000pasite OPraHimtyeckoro Mupa
4.1 Sronoriueckoe pasnoodpasie opraux3mos. CospemeHHas CrCTeMa OPraHHuYecKOro Mupa. [IpHHUKMIb! = —
accudikani opraunamo. OCHOBHbI@ CHCTEMATHYECKHE IPY Il OPraHU3MOB, 2% | Heixanune uenosexa. [udQysua rasos 4epes MOBEPNHOCT, KAeTK:
- - ) IniNaTe TACT < TRINATY ¢ )
OCOBEHHOCTI  CTPOEHUS 1 IKM3HELEATENHHOCTH  OLHOKIETONHb! oprauu3Mos.  bakrepuy, apxew, | AbiNaTenbhad cucTema HesoBeKa. Jsixarenpras NOBEPXHOCTD.
= . Perviaiisg abixaHua. JbiNaTelbEbie 00bEMb!
OHOKIIETOUHbIE PHObL OAHOKIETOYHbIE BOZOPOCAH, APYTHE NPOTHUCTH. KOJOHMANbHbIE OPraHH3MbL. | Perynauss Abixanus. LbixatensHsie 00bEns!
(eHME OQHOKNCTOHHBIX OPraHU3MOB: amMeQOnIHOS, KIVTHKOBOC, PECHMHHOE. 3alunTa Y OZHOKIETOYHbIX |
3MOB. Pa3apakuMOoCTh v 55 | TIuesapurensuas cucTema yenoBexa Ornens! THILEBADHTENIHHONO TPAKTA.
oprann3nos. Takcucs: #uleBapUTENbHbie Kenessl.  BHYTPUNonocTHoe o
- — —~ | BHYTPHKJICTOHHOE NHiIeBApEHe
2 | MHOTOKIeTOHHbIE DACTeHA. B3auMOCBsi3b YaCTeH MHOTOKLCTOHHOTO Opra TaHb! # CHCTEMBI 36 P S—
| ! | Iloxposbi ¥ uX MPO#3BOL rans! LHOHMPOBaKHE HedpOHa.
| OpraHOB MHOTOKIETOHHOrO OPraHM3Ma. | ? D op
| OunbTpauna, Cexpeuns # 00paTHOE BCachiBa KEK  MeXaH3bi paboThi  OpraHos  BbLLENEHUSA
= = = = i Obpaszosaun
Oprams#3n Kak enuHoe uenoe. TxaHy pacTeHui. TeNbHBIN TKaHei: oOpasosarensHas, [ Obpasosasite
= | MO Y HEJOBEK:
OKPOBHARA, IPOBOIALIAR, OCHOBHAA, MexaHunueckas. OcodenHocTs cTpoeHns, Qy: ¥ PaCrOnOKeH s | MouR Y HENOBCKA
TKaHEH B OpraHax pacTeHui 57 JIBinkense uenosexa: MbiiedHas cicTema. CKeneTHsie Mplub! # #X padota. Ctpoenue # ! COCLMHEE
|
43 BereraT#sHble ¥ TEHEPATMBHBIC OPraHbl pacTeHufi. OVHKUMH OPraHoB u cucTem oprasos. Kapkac | KocTed
pacTenpii. [lBwKeHue MHOCOKICTOYHBIX DACTEHMIA: TpOnmuM3Mbl ¥ HacTgu. [lOrmowesxe BOZBI, !
P P T P oL P A SRR =
IEKHCIOT0 232 # MUHEDATbHBIX BEILECTB PacTeHus 1e pactennit. Iud@ysus rasos uepes 6 . Teopua ssomounit. PassuTiie wusnu na 3ewne
- . . T OnTHL! eTent e - renen: , - ) T T =
NOBEPXHOCTL  KACT 1 PaHCNOPTHLIE CHCTEMBl  pacTeH: ienene y pacrenuit. 3ammra y 6.1 | Osomounonnas Teopua Y. Japsura. [IpeanocsinKi BOSHAKHOBEHUS JapBiHil3Ma.
OrOKJIETOUHBIX pacTeH#i. KyTukyla. CPexCcTBa NacCHBHOM 3 XHMAUECKOR 3aLUThl. OHTOHUMLbL. JKW3Hb 1 HAYHHAR ZERTETHHOCTD ..qum;:m
TIC] Uy ; QB AN Paznnas e, Ty ; R TR T i
DAKUMOCTD # DErVIAUMA Y OPraH#u3MoB. PasnpamiéMOCTh # DErynAllids V MHOTOKICTOYHBIX pacTeHuil. JIBRAY LHe Coitb: DBOMIOLMH BHIOB 10 U.JlapBiHy (BbICOKAS WHTCHCHBHOCTH PA3MHOKEHUA OPraHU3MOB,
PocT e TecT v . iy
| YOCTOBbIC BELISCTBA ¥ KN 3HaHCHHE H2CNIERCTBEHHRS #IMEHUNBOCTH, 00PbO2 32 CYILECTBOBAHHE, ECTECTBEHHbI{ 1 MCKYCCTBEHHLIH 0TOOD).
i 4.3 #, OpraHbl ¥ CHCTEMBI #e cuHTeTHHecKOR Teopust dsomouny (CTD). Helitpansuas Teopus ssomounn. Cospemvenuas
! T 3HayeHue JBOJIOLMOHHOE Teop 8 €CTECTBEHHO-HAY YHOH
i . HepBHas
| | 1
| | 6.2 Tlonynauus rapHas enuHnua ssomoudi. Cospene FEHETHHECKOrO
| pasHoodpa vpbl nomynauxi. Msmexeuue wwxo}ozn. nonyn ¢ KaK JnemMeHTapHoe
h IBOJIO . 3axoH reneTyeckoro passosecus Lx. X

DnemenTapHbie GakTOPb! {ABHIKYLINE CHIb) IBOTOL]

Myt




npouecc. KomOuuarusHas wn3menuuBOCTh. [pedd) rewos - ciyuaiinble HeHanpasleHHblE
M3MEHEHMs 4YacToT amnene# B nonynsumsx. Dodext ocHosarens. Murpaumu. Msonsums
nomynsuMi: reorpaduueckas (POCTPaHCTBEHHAR), Ouonoruueckas
(penpoayKTHBHas).

EcrecrsenHbiif 0T00p - Hanpasnsiownk GaxTop dsomoury. DOpMbl €CTECTBEHHOrO OTOOpA:
LBVOKYLUMH, cTadunmsupyrowmunii, paspsl sarowui (1n3pyrtusHeii). [Tonoso# oto0p.
IMprucnocodneHHocTs OpraHm3mMos Kak pesysbTaT
MMKDOIBOMOUKK. Bo3HuKHOBEHHE Npucnocodnenyit y oprauusmos. Apomopdossl u
unnoananTtauuu. [Ipumeps!

NPHCTIOCOOIEHME Y OPraHu3MOB.
THOCHTENBHOCTH MPUCTIOCOONIEHHOCTH OPraHM3MOB.

By, ero xputepuy M CTpyKkTypa. Binoodpasosanite Kak pe3ynbTaT MHKpOdIBOmOuMu. M3onsums -
KM04eBo#t  GakTop BMROOOpasoBaHusA. [lyT ¥ €nocodbl  BHIOOOPa30BAHMS:  ANNONATPHYECKOE
(reorpaduyeckoe), CHUMMATPHUECKOS {IKONOr1RUecKoe ). HOBEHHOE" (nonunnouausauus,
rudpHaAN3aALMA). MTENIBHOCTD  DBONIOLMOHHBIN  npoueccos.  Mexanusmel  (GOpMUpOBaHUs
OMOOrMYecKoro pasHooOpasya. POnb IBORIOUMOHHOW OuONOriMy B paspadOTKE Hay4HBIX METOLOB
coxpaneHus OuopasHoodpasus.

MUKDOIBOMOLHA 1 KOIBOMOLUHA N2DA3UTOB # ¥X X03ses. Mexa
aHTHEONOTHKAM ¥ CrIOCO0b! OOUWOV C HEe#

3Mbl GOPMHPOBAHKMA YCTOH

AIBOCTH K

7»040}&5 M3YUEHUA MAKPOIBONOIINH QIEOHTONOTHYECKHME METOLb! U3YYCH#MS DBONIOUMH. EOUWZOUIEN
Gopmbl ¥ (QHIONSHETHUYECKHE DAIBI OPraHu3MOB. Biloreorpadiueckue MEeTONbl W3YUYEHHA IBOIOLMH
Cpasuenute ¢ropsi # (ayHbl MaTepikoB i OCTPOBOB. bioreorpaduueckue obnacty 3em Bunst-
SHICMUKH ¥ PETHUKTBL.

DMOPHONOTAYECKHE ¥ CPABHMTENbHO-MOD(GONOTHHECKE METOb! M3YUCHHA IBOMOUMM. [ eHeTHUeckue
MEXaH#3Mbl JBOMOLHMK OHTOrEHE3a 1 [OABNEHMWA JBOIIOLIOHHBIX HOBUIECTB. [ OMONOruiHbie ¥
aHaNOruuHble OpraHbl.  PyIyMMEHTapHbie OpraHsl ¥ araBu3Mbl.  MONeKynApHO-reHeTH4ecK#e,
OHOXHMUYECKHME # MATEMATHHYECKHE METO/b! M3YUeH s IBONIOLMH
Tonmonoryuubie remsl. COBPEMEHHbIE METOXb! NOCTPOCHHS
MyTauuyd A IBOJIOUNASA FE€HOMOB.

OO0uiue 3aKOHOMEPHOCTH (MpaBuna) 3BOMIOL
FHepaBHOMEDPHOCTH TEMIIOB IBOTOLUMH

g.

DUIOreHeTHYECKHX 1epeBbeB. XpPOMOCOMHbIE

HeoOpaTMOCTh  3BOMOLMK. AJaNTHBHAA palnalius.
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HayuHbie ruroTe3s! NPOUCXOKIACHHA Ki3Hy Ha 3emse. AOuoreHes # maHcnepmus. JloHayutbie
NIPEACTABICHNA O 32DOKIACHMN KMU3HN ,TUWQ.YOT A v '¥noTe3a NOCTORHHOTO C2MO32POKLCHHUA

JKU3HE 1 e€ onposepikenite onbiTamu @ Penw, JI.Cnannanuanyu, Jl.[Tactepa.

IIpoucxokaeHne Ku3Hu ¥ acTpoduonorus. OCHOBHbIC 3Tanmb! HEOPraHXueCcKOW IBOMOLMM. [lnaneTapHas
(reonorudeckas) ssomouns. Xi ecxas IBOJIOUMA. ADMOreHHbI CHHTE3 OpraHuuyec BEILECTB i3
Heoprauugeckux. Onmt C.Munnepa # [.10pu. OGpasosanite NOKHMEPOB #3 MOHOMEPOB.

Koauepsarnad runoresa A.M.OnapuHa, runoresa nepssyHOro OyniboHa

hx,..Xo.ghwm:m. rexeTryeckas runoresa I Ménnepa. Pubo3uns! {T.Yex) n

runotesa "mupa PHK" V.Iunbepra. dopmuposanue wmemOpad ¥ BO3HMKHOBEHHE

[IDOTOKJIETKH.

IcTopus 3emix ¥ METOZB! €€ M3yueHuA. MCKOnaeMsie OPraHuyecKite OCTaTKM. [ COXPOHONOrHA 1 €& MeTOIbL.
OTHOC#TENbHAS ¥ 20COMOTHAS FROXPOHONOrHS. [ CONDOHONOrKHECKas LIKANA: 30Hbl, IPbl, EPHOABI, ITOXH.
HauanpHple ITans: opraruyiec KO 9BONOUMHA. Ilossrenne u IBONIOLHMA MEPBLIX KINETOK.

Dsomouns MeTadon#3ma. Bo3HHKHOBE Hie epBbIX dxocuHceTen. Cospenm M#KPOOHbie 0HONNEHKH Kak
auanor nepsbiX Ha 3emne cooduiects. Crpomaronutsi. [IpOKap#oTh: ¥ JyKapuOoTsi IIpoucXomIeHue
IYKapHoT (cunbuoreses). DBOMOLHOHHOS TDOUCNOKICHHE BUDYCOB. [IDOHCXO/KIEHME MHOrOKICTOHHBIX
OpraxHn3MOB. WOWIM\ XHOBCHME OCHOBHLIN DY MHOTOKJIETOHHDIX OPIraHM3MOB. OﬁIOwIEW JTaflbl IBONOLNHK
BbiClI#X pacTeHnii. OcHOBHbIE 2pOMOPGO3b: pacTennii. BbiXOL pacTeHuit Ha cy losBneH®Ee CrOPOBLHIX
Uwﬂﬂwxxw ¥ 32BOCBAHME UMH CY LA, Cewm b€ PaCTEeHUA. HJ.UOKGZONAH»OESQ .rnww%_/oww X UNO%WIXX

OcHosuble JTans! 3BOmMOLMHM KuBOTHOMO Mupa. Ocnosble aponmopo3b! KUBOTHEIX. Bexackas QayHa.
KemOpuickuii B3pbIB - NOABIEHIE COBDPEMEHHLIX THNOB. [1epBbIE XOPAOBbIE KMBOTHbIC. JKu3Hb B BOLE.
DBOMOUMAE MO3BOHOUHBIX. [Iponcxomaesre am@udnii u pentunnih. [IPOMCXOKACHHE MICKOMUTAOWLIMN #
nTu. HJ»U.\...:I KJIH04EBOro N.UO?O.UAquwm. Onwowzxw 0eCrI03B0HOUHBIMKY ¢ NMO3BOHOYHLIMM KUBOTHLIMH®
Cywu.

Pa3sutie ®u3HY Ha 3eMIE 110 Ipam # NepHoaam: apXei, NpoTepo3oH, naneo3on., Me3030i, kaino30ii. Odwas
X@DPaKkTepUCTHRa KiyMara ¥ reONOrnieCRiX I1POLeCCos. [Tossnenue u DACLBET XapaKTepPHbIX OpraHmM3MOB.
Vrneodpa3osauie: ero yCrOBus ¥ BRIMSHMC HA rasoBbli cOCTas aTmocdepbsl. Maccossie BbIMupaHus -
IKOJIOrHHeCKue KPM3uChbl MPOLLNIOTO.
CNENCTBMAsA MACCOBLIX Bb!

KPH3#C, €r0 0COOeHHOCTH

o
wn

Pa3zenst # 3a1a41 @HTPOMOJIOTHA. nonoriu. Cranosnenye NPEACTaBICHUH O MPOUCXOKIE
4eioBeKa. ﬁwOmUQZOIIZO HaYu4HbIE TEODHH. ﬁ:ZOhnz..mO HenoBexa ¢ xuBOTHbINU. CHCTEMATHHECKOE NOJIOKEHHE
4eJIOBeKa.

CeunerenscTa cxoacrsaa 4YEIoBEeKa C CPaBHHATENIBHO-

Mopgonoruueckue, aMOpHonoriueckie, Gusnonoro-0soxumuteckne, noseaeHyeckue. OTINYMA YeIoBeKa
OT K¥BOTH! = uUmKOZOmeSm ¥ KOMITJIEKC CBA3AHHBIX € HUM [1DPHU3HAKOB. Pa3BuTHE rONOBHOIO MO3ra
BTOPOH CHIHaNbHONW CUCTEMBI.
Jswxymue cumsl  (Gaxrops!) aHTponorenesa:  Ouonorpueckie, coudansHeie.  COOTHOLIEHHE
OMONOrMYECKHMX M COUMATbHbIX (RKTOpOB B aHTponorenese. OCHOBHbIE CTaXMM @HTPONOreHesa.
ABCTpPanoONUTEKH - ABYHOTHE npenku mojeil. Henosex ywmen repBbie M3TOTOBIEHMA 0Py Tpyra.
YenoBexk NpAMOXOAALIMHA M NEPBbIF BHINOX NHOAEH 32 npene Gpuxi. Yenosek refnensoeprekuit -
oduuii  MPENOK HEaHIEPTalbCKOIO 4yejoBeKa i
4ENoBEeKa Pa3syMHOro. UeNoBeK HEaHNepPTaNbCKui Kak BuI JHOACH XOJOZHOrO KIUMaTa. Yenosex|
pasymHbI#  COBPEMEHHOTO  THIR, AEHHCOBCKMH YENOBEK, OCBOCHHEKOHTHHEHTOB 3 npeaenamu AQpuki.
DBOMIOUMA COBPEMEHHOTO tesIoBeKa. EcTecTseH b 0T00D B NONMyIsiusX 4enosexa. MyTaunoHHs# npouecc
# noxumop@u3m. [TonynsunoHHbie BONHbL, APEH reHos, murpauus 1 "3OGEKT OCHOBaTeNs" B MOMYNSALHAX
COBPEMEHHOrO YENOBEKa.
Henopeueckue pachl. [lonsaTse 0 pace. bonpume pa
HErpouaHas (IKBaToy
4enoBeKa Mo IIaHeTe.
EnuHCTBO YenoBeueckitX pac. HayuHas HECOCTOATENBLHOCTS pacitama. [IpHcnocodieHHOCTs

YENoBEKa K pasHbIM YCIOBUAM OKpyuKaroulei cpenpt. Biusuue

reorpadirieckon Cpenbi # npeiida rEHOB Ha
MOPGONOrHio ¥ A3HONOTHIO YeloBeKa

esponeonnHas (espasuiickas), aBCTPano-
albHAR), MOHIONOUIHAS Amw.\_wwnro-mzwux anckad). Bpems u myTi paccenesus

DKOCHCTEMBI ¥ IPHCYLIME UM 3aKOHOMEPHOC

Paspens: ¥ 3azaun Ixosnoruit. CBA3b IKOROTMM C ApYrumit Haykamu, Metoasl skojordy. [lonesbie
Hadmonenns. DKCIePHMEHTs! B IKOJOTUM NPHPOLHbIE ¥ 1adoparopHsie. MOZETHPOBaHKHE B IKONOTY

MOHATOPHHT OKPYKAIOLIEH CPEIbl: TOKAIbHbIH, PerioHaNbHbIH

mmscgruwnw.xm, GuoTiueckue, mzﬂozcﬁm::aa. Oorux,a um..éxo_,.mvmong EeHCTBUA  IKONOrHUECKMN
daxropos. [lpasuno wmumumyma (K.Ilnpeurens, O.JIubux). TonepantHOCTs. DBpuOHOHTHBIE M
CTEHOOHOHTHBIE Oprasu3Mbl.
Abnoriueckite (axtopsi. CBET Kak IKONOrHYECKui (Gaxrop.
CMEKTpa Ha OpraHM3Mbl. DKoNoruuecKH#e rpyinbl  pacreH )
Curnanphas poib cBera. QOoTOnepuoaM3m. Temneparypa Kax IKoJuor (axrop. [le#icTeie
TeMNepaTypbl Ha OpraHu3Mmbl. [IOHKMIOTEpMHBIE ¥ TrOMOMOTEPMHbIE OPraHM3Mbl. DBPUTEPMHbLIE
CTEHOTEPMHbBIE OPTraHU3Mbl.
BramxnocTs Kak dKonoruueckui gaxrop. [Ipucnocodnenus pacTeHu## K NOLAEPKAHMIO BOJAHOrO OanaHca.
Knaccugurauna pacrenuii no OTHOWEHXIO K BOZE. [IPHCOCOONEHMS KHBOTHBIX K M3MEHEHHIO BORHOIO
pexumva.  Cpensl O0MTaHMA OpraHu3MOB.  BOLHAA, HA3EMHO-BO3LYLuHAS, NOYBEHHAs, IIyOnHHas
QMOUBEHHAA, BHYTpHOpranu3mennas. Ou3uko-XHMHUECK#E OCOOEHHOCTH CPEX O0MTaHUs OPraHMW3MOB.
[Tpicrnocodnen s Oprasn3MoB K Ku3HM B Pa3HbiX CPEax.
buonoruueckne puTMbl.  Buewsue #  sHyTpenHme puTmbl.  CyTOuHble ¥ TOAWMHBIE  PHTM
HUEGHOOOA\VH .an.v OpraH#3Mos K Ce30 3MEHEHUAM YCIOBMM KHU3HHN H
Kusuennbie Gopmbl 0prasn3mos. [loHaTue 0 ku3HeHHOH Gopme. KusHennbie GOPMbI PACTEHHHE: 1EPEBhA,
KYCT2PHMKH, KyCTapHHHKi#, MHOTONETHXE TpaBbl., OLHONETHHE Tpasbl. JKu3HEHHsIe (GOPMBI KHBOTHb!
TUAPOOHOHTDI, re00MOHTHI, 23p0d1oHTs:. OCOOCHHOCTH CTPORHMA ¥ 00Pa3a KH3HM.
buoTuteckne GaxTopbl. Binbi G:OTHYECKHX B32iMOLCHCTBH
dopmbl. [lapasuTusnm, Koonepauua, MyTyanu3m,
KOMMEHCANKH3M (KBapTUPAHTCTBO, HaxnedH#4eCTBO ). Hetpopuueckue  B3ammoneicTsus
(Tonuueckite, Qopuueckite, Qadpuueckite). 3HadyeHye OHOTHHECKHN  B3aumozedcTBu#i  an
CYLIECTBOBAHMA OPraHW3MOB B
cpene odutauus. [Ipu

JleficTue PasHbIX YYaCTKOB COJIHEHHOr0
MO K CBETY.

LIHUHECTBO, CHMOKO3 ¥ ¢




