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IHHOACHUTEJBbHAA 3AIINCKA

Hesan u 3axa4u U3ydeHus: OMOJIOTUU HA CTYNIEHU CPEHEro (MOJHOI0) 00IIEeTro
oOpazoBaHus 1Mo 6nosioruu (MpouILHBIN YPOBEHB):
® OCBOEHHE CHCTEMbI OHOJIOTHYECKUX 3HAHUM: OCHOBHBIX OMOJIOTHYECKUX
TEOPUH, UAECH U IPUHLHUIIOB, JIEKAIIUX B OCHOBE COBPEMEHHOM HAYYHOU KapTUHBI
MUpa; 0O CTPOCHHH, MHOTO00pa3u U 0COOCHHOCTAX OrocucTeM (KIIeTKa,
OpraHu3M, OMYJISAIMS, BUJI, OMOTE€OIIEHO3, Orocdepa); O BBIIAOIIUXCS
OMOJIOTUYECKUX OTKPBITUSAX M COBPEMEHHBIX HCCIICOBAHUSIX B OMOJIOTHIECKOMN
HayKe;

L O3HAKOMJICHHME C ME€TOJAaMU IMO3HAHUA IIPHPOALI:

UCCIIEIOBATEIbCKUMH METO/IaMU OMOJIOTMYECKUX HAYK (IIUTOJIOTUM, TE€HETUKH,
CEJICKIINH, OMOTEXHOJIOTHH, SKOJIOTHH ); METOJIaMHU CaAMOCTOSITEIILHOTO IMPOBEICHUS
OMOJIOTMYECKUX UCCIeIOBaHUM (HAOMI0ICHUS, UBMEPEHUE, IKCTIEPUMEHT,
MOJICITUPOBAHUE) U TPAMOTHOTO O(POPMIICHHS TIOJIYYECHHBIX Pe3yJIbTaTOB;
B3aMMOCBS3bI0 PA3BUTHS METOJIOB U TEOPETUUYECKUX 000OIIECHH B
OMOJIOTMYECKOM HayKe;

® OBJIaJleHHe YMEHHSIMHU: CaMOCTOATEILHO HAaXOAWTh, AHAIM3UPOBATH U
UCIIOJIb30BaTh  OMOJIOTUYECKYI0 HMH(POPMAIIMIO; TOJIb30BaThCS  OMOJIOTMYECKOU
TEPMUHOJIOTHEN ¥ CUMBOJIMKOW; YCTAaHABIMBATD CBSI3b MEXKIY Pa3BUTHEM OUOJIOTUU
U COIMAIIbHO-DKOHOMHYECKUMH M JKOJOTMYECKUMHU MpoOJeMaMH YelIOBEYECTBA;
OIICHMBATh TIOCJEACTBHUS CBOEU JEATENLHOCTH 110 OTHOIICHUIO K OKpYXKaromen
cpelnie, COOCTBEHHOMY 3/I0pPOBbIO; OOOCHOBBIBATH U COOMIOAATH MEPHI MPOPUITAKTUKH
3a0oneBanuit 1 BUY-undexnuu, npaBuia MOBEACHUS B MPUPOJE U O0OECTICUCHUS
0€30macHOCTH COOCTBEHHOW IKH3HEIEATEIPHOCTH B YPE3BBIYAWHBIX CHUTYAIIHSIX
MPUPOIHOTO W TEXHOTCHHOT'O XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIC HAyYHbBIC
OTKPBITHS B 00J1aCTH OMOJIOTHH;

e pa3BHTHE TO3HABATEJbLHBIX HMHTEPECOB, HHTE/LUIEKTYAJbHBIX H TBOPYECKHX
CIOCOOHOCTEH B MPOIIECCE: 3HAKOMCTBA C BBIIAIOIIUMUCS OTKPBITUAMU

U COBPEMCHHBIMH HCCJICIOBAHMSIMH B OWOJIOTHYECKOW HayKe, PEIIacMbIMU €IO
npoOaeMaMu, METOIOJIOTHEH OMOTOTHYECKOTO UCCIIEIOBAHNUS;, POBEIACHUS
AKCIIEPUMEHTAIBHBIX UCCIICIOBAHMM, PEIICHHS OMOIOTHYCCKUX 3a1a4,
MOJICTTUPOBAHUS OUOIIOTHUECKUX 0OBEKTOB U TIPOIECCOB;

® BOCIUTAHUE: YOSIKIEHHOCTH B TIO3HABAEMOCTH KHUBOU MPUPOIbI, CIIOKHOCTH U
CaMOIICHHOCTH YKU3HHM KaK OCHOBBI OOIIIEUYEIIOBEUCCKIUX HPABCTBCHHBIX IICHHOCTEH U
paIMoHaIBLHOTO MPUPOAOTIONE30BaHus . M3yduenue npeamera «OO0meit Onomorum
CHIOCOOCTBYET PEIICHUIO CJIeYIOIINX 3a/1a4:

- HpI/IO6H_II/ITB K OCMBICJIICHUIO (CYIJ_[HOCTI/I JKHN3HU, 6BITI/I$I, IMO3HAHMA, IIPAKTUKHU U
T.I[.) ACTCTUYCCKUX, OTUUCCKUX, ITPABOBBIX HOPM, HCHHOCT@I\/’I, HACAJIOB U IIPaBHII,
KaCaromuxcsa KyJIbTYPhbL O6IH€HI/I$I C JKMBBIMU CUCTCMaMU, PACKPBITh



KapTHUHY OMOJIOTHYECKOHN peaJbHOCTH, MOKa3aTh c(hephl ee B3aUMOCBS3H C
bU3UYECKON, XUMUIECKOHN, TEXHUYECKON U COIMMAIbHBIMU KapTHHAMU MHUPA,;

- MO3HAKOMUTH C HAYYHBIMHU INPUHLIMIIAMA OUOJIOTrHYECKOT0 O3HAHUS
(MpUYUHHOCTBIO, CUCTEMHOCTBIO, HCTOPU3MOM); HAY4YUTh BHUJETh UX HCTOKH;
pPa3BUTh YMEHHME BBIABUTaTh U peElIaTh MPOOJIEMBbI, IUIAHUPOBATh U CTABUTh
HAOJIOICHUS ¥ SKCTIEPUMEHTHI;

- OBJIAJIETh JIOTUYECKON CTPYKTYPOU M KOHUENTYaIbHBIM aIllapaToM BaXKHEHIITNX
OMOJIOTUYECKUX U TIOTPAHUYHBIX TEOPUM U HIeH, YMEHUEM TOJIb30BaThCS
TEOPETUYECKUMH 3HAHUAMM JIJIs1 0000IIEHUS, CHCTEMATU3aUU U IIPOrHO3UPOBAHHS;

- YCBOHWTH IIPHKJIAIHBIC TEOPHH, CBI3aHHBIC C UCTIOJIH30BAHUEM JKUBBIX CHCTEM;
BOOPYKUTH 3HAHUSAMH, HEOOXOUMBIMH ISl MPOPECCHOHATBHON OPUCHTAIINY B
HPUKJIAIHBIX 00J1aCTAX OMOJIOTHH, PAKTHYCCKUMHU HaBBIKAMH OOPAIICHUSIMH C
OMOCHCTEMAaMHU.

Br100p 1aHHOM MpOorpaMMbl 000CHOBAH T€M, YTO IPOrpaMMa HAPABJIEHA Ha
pacmpenue oOpa3oBaTeibHbIX 337a4 1o @K, ¢popMupoBaHue 3HAHUN HA OCHOBE
CJICAYIOIIMX NPHUHIMIIOB:

e HOpMajU3alus y4eOHON Harpy3Ku y4yaluxcs; ycTpaHEHHE NEePErpy3oK,
HOJIPBIBAIOIINX UX (PUZNYECKOE U ICUXUYECKOE 3/10POBbE;

®  COOTBETCTBHE COJIEpKaHUs 00pa30BaHMs BO3PACTHBIM 3aKOHOMEPHOCTSIM
Pa3BUTHS YUAIIUXCS, UX OCOOEHHOCTAM U BO3MOKHOCTSIM;

® JMYHOCTHAasl OPUEHTALUs COJIepKaHusl 00pa30oBaHMs;

® JICSATCIIBHOCTHBIM XapakTep oOpa3oBaHWs, HAMPaBIEHHOCTh COJICPKAHUS
oOpa3oBaHus Ha popMUpOBaHUE OOINUX YUEOHBIX YMEHUN U HABBIKOB, 00OOIIEHHBIX
criocoboB  yuyeOHOM, II03HABaTEIIbHOM, KOMMYHUKATUBHOM, TPAKTUYECKOM,
TBOPYECKOU JIEATELHOCTH, HA MOJTYYEHUE YUAITUMUCS OTBITAa TOU EATeTbHOCTH;

®  YCUJICHHE BOCIUTHIBAIOIIETO MOTCHIINAIIA;

e (QopMHpOBaHHWE KIIOUCBBHIX KOMNETEHUMA — TOTOBHOCTH YYaIIUXCS
UCIIOJIb30BaTh YCBOCHHBIC 3HAHUS, YMEHUSI U CIOCOOBI JACATEIHHOCTA B peabHOM
YKU3HU JJTS PEIICHUS TPAKTHYSCKUX 3a/1a4.

Mecto 1 posib @K B cOOTBEeTCTBHH ¢ TPEOOBAHUSIMH K YPOBHIO MOATOTOBKH
y4almxcst

Conepxanue kypca Ouosnorun B 11 Kiacce MakCUMaJbHO TPUOIMKEHO K
noTpeOHOCTsIM ydamuxcs.. Kypc 6uonoruu Ha cTyrneHu cpeHero (IoJIHOTo) 001ero
oOpa3zoBaHus Ha MPOPUILHOM YPOBHE HampamjieH Ha (POpPMHUpPOBAHHE y YyUaIIUXCS
LIEJIOCTHOW CHCTEMbI 3HAHUM O XUBOU MPHUPOJIE, €€ CUCTEMHOW OpraHU3alUHd U
ABOJIIONIMM, TMpOorpaMMma BKJIOYAeT CBEACHUS 00 o0mmx OHOJOTHUYECKUX
3aKOHOMEPHOCTSIX, MPOSIBIAIONIMXCS Ha Pa3HbIX YPOBHSAX OpraHU3alMU >KUBOU
MPUPOJIBI.



[TpuHIUIIBI OTOOpPa OCHOBHOTO M JOMOJHUTEIBHOTO COAEpKaHUA B pabovylo
IporpamMMmy CBsI3aHbl C IPEEMCTBEHHOCTHIO IIejeil 00pa30BaHUsl Ha PAa3THUHBIX
CTYNCHSIX W YPOBHSAX OOYUYCHHsS, JOTUKOW BHYTPHUIIPEIMETHBIX CBS3€H, a TaKKe
BO3PACTHBIMU OCOOEHHOCTSAMH pa3BuUTHs ywanuxcs. [Ipu pazpaboTke mporpammbl
VYHUTHIBAINCH MeEKINpeaAMeTHbIe cBsi3u. 11 Kypca Omosorum OCOOEHHO BasKHBI
MEXIPEIMETHbIE CBSI3U C Kypcamu (U3UKH, XMUMHUHU U Teorpauu, MOCKOJIbKY B
OCHOBE MHOTHX OMOJIOTMUECKHX MPOIECCOB U SBJICHUM JIeKaT PU3UKO-XUMUUYECKHE
MPOIECChl W SIBJICHUS, a OOJBIIMHCTBO OOIIEOHOIOTHYECKUX TEOPETHUYCCKUX
MOHSATUH MEXIIPEAMETHBI 10 CBOCH CYIIHOCTH. B crapmmeit mpoduibHON mIKONIE
MIPOCIICKUBAIOTCS KaK BEPTUKAIbHBIC (MEXKIy CTYNECHSIMH O0Opa3oBaHHs), TaK H
TOPU3OHTAJIbHBIE (HAa OAHOW CTYNEHU OOYYEHHMs) MEXKIPEIMETHBIE CBSI3H Kypca
OMOJIOTUH C APYTUMH KypcaMu - (GU3UKU, XUMUH, reorpaduu.

TpeGoBanuss Ha TPOPWIHLHOM YPOBHE HAMpaBIECHbI Ha pealn3aluio
JESTEIbHOCTHOTO, MPAaKTUKO-OPHEHTUPOBAHHOTO W JIMYHOCTHO-OPHUEHTUPOBAHHOTO
MOJIXO/IOB: OBJIAJICHUE COACpPX)aHUEM, 3HAUMMBIM JJIsl IPOJODKEHHUS 00pa30BaHus B
cepe OMOJOTUYECKUX HAyK, OCBOCHHE YUalUMUCS UHTEJUIEKTYaIbHON U
NPAKTUYECKONM  JEATENIbHOCTH;  OBJAJICHUE  OHOJIOTMUECKUMH  METOJIaMU
uccaenoBanuil. s peanu3anuy yKa3aHHBIX IMOAXOAOB, BKJIIOYEHHBIE B pad0Odyro
mporpaMMmy — TpeboBaHWUS K  YpPOBHIO  TOATOTOBKM  CPOPMYITUPOBAaHBI B
nesitenbHOCTHOM (popme. [lpuoputeramu st yue6Horo mpeamera «buonorus» Ha
CTYNEHH cpeAHero (MmojHoro) ooOimero oOpa3oBaHHs Ha MPOPWIHBHOM YypOBHE
SBJISIFOTCS. YMEHMsI, OCHOBaHHbIC Ha 0oJiee CIIONKHBIX BHUAAX JESITEIBHOCTH, B TOM
Yyclie TBOPYECKOW: OOBSCHATH, YCTAaHABIMBATh B3aMMOCBSA3HM, pEIIaTh 3a/JayH,
COCTaBIISITh ~ CXEMbI,  OMNHCHIBaTh,  BBIABIATH,  HMCCIEAOBAaTh, CpPABHHUBATH,
aHAJIM3UpOBaTh U  OILICHMBATh, OCYIIECTBISATh  CAMOCTOSATENBHBIM  TOUCK
Oouonornyueckoi nHpopManuu. Mcnons3oBanue MpruoOPETEHHBIX 3HAHUN U YMEHHUM B
NPAaKTHYECKON JEeATENIbHOCTH U MOBCEAHEBHON JKM3HM MOJpa3yMeBaeT TpeOOBaHMUA,
BBIXOJAAIIME 3a paMKH Y4eOHOrO Tpolecca M HalEJICHHBIE HAa PEIICHHE
Pa3HOOOpa3HbBIX KU3HEHHBIX 3a/1a4.

Nudopmanus 0 Koiu4ecTBe y4eOHBIX YaCOB

Pabouass mporpamma mo Ouonoruu B 11 ki. pa3paboTana ¢ ydyeroM TpeOOBaHUM
dbenepaabHOTO KOMIIOHEHTA TOCYJApPCTBEHHOTO CTaHAapTa oOlIero oopa3oBaHus Ha
OCHOBE aBTOpCKux nmporpamm JuHuu B.b.3axaposa,C.I".MamonToBa,H.N.Conuna.

JUis  1OCTHXKEHHWsSl TIOCTAaBJICHHOM IENMM HCIOoJb3yeTcss yueOHMK «OOmas
ouonorus». A yyammxcs 11 ki1 npoguiibHbIN ypoBeHb 11
oOuieoOpa3zoBarenbHblx — yupexkaenuil. CornacHo ®enepanpHoMy  Oa3ucHOMY
yuyeOHOMY TIJIaHy JaHHass paboyas MporpamMma MpeaycCMaTpUBaeT CIEIYyIOLIUii
BapHUaHT OpraHU3aluy Iporecca O0ydeHHUs:



— B 11 kiacce —npopUIbHBINA YPOBEHB — MPEATOIaracTcss 00y4eHne B 00bemMe
105 gaca, 3 gyaca B HeEIIO.

Buabl u gopMbl KOHTPOJIS

Bunbt u GopmMbl KOHTpOJISI OymyT OCYIIECTBIISITBCS COTJIACHO JIOKAJIBHOMY aKTy
«Ilonmoxxerne o QopMax, TCPHOTUYHOCTH, TMOPSAKE TEKYIIETO KOHTPOJIA
YCIIEBAEMOCTH, MPOMEKYTOYHOW ATTECTAIIMU YYAIIMXCs, OCBAMBAIOIIUX OCHOBHEIC
001eo0pa3oBaTebHBIC MPOrPaMMBl B COOTBETCTBUH C (PeepaaIbHBIM KOMIIOHCHTOM
roCyJIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHJIAPTOB 00IIero oopaszoBanuss B MAOY
CIHI Ne 55 r. JInmtenika «JIMHTBHCTY.

dopMa KOHTPOJS 3HAHWI: CPE30BBIE W HTOTOBBIC , CAMOCTOSITEIIbHBIE PAOOTHI;
(GpOHTANBHBI W WHAWBUAYAIBHBIA OMPOC; OTYETHI 1O TMPAKTHUYSCKUM U
nabopaTopHbIM paboTam; 3amurta pedepaToB , MpoekToB ( GopMy MTPOBEACHHUS
onpenensiet [1C)

B pe3yabraTe mnpemomaBaHusi Kypca ydalmqmecsi [JOJIKHbI NOHMMATh
B3aMMOCBSI3b y4eOHOro mpeaMera ¢  O0COOeHHOCTSIMH  mpodeccuii H
Npo(ecCHOHATBHON JeSITeJIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHHUSA 110
0HO0JI0THH.



Conep:kanue padoueii MporpamMmabl.

Conep:xanue Bua koHTpOJIS
P TpebGoBanus k P
Koa- yueOHOoro
No YPOBHIO
Tema ypoka BO MaTepuaJja
m\n OTOBJIEHHOCTH
4acoB | (IMAAKTHYECK [Jarnuxcs
e eMHHUIbI)
D010
1 IToBTOpeHne m  0000IeHME 1
NPOI/ICHHOI 0.
1 IBOJIIOIHOHHOE YYeHHe 40
3HaTh
TEOPETUYECKU I
Passutue Marepuall. Y METh
11 Paseurue npexncraBiaenuii 00 5 MpeCTaBICHUNl | OOBSACHAITH
' IBOJIIOLMH KUBOI MPUPOABI 00 SBOIOLIH| CYITHOCTh
JKUBOM IIPUPOABI | HBOJIFOLIUU
OpPTraHUYEeCcKOTro
MHpa
Baenenue. 1o
Yuenue 00| OOBsACHATH
2 Beenenue. Yuenue 00 3BOIOIUM 1 3BOJIIOIIUU CYIIHOCTh
" | oprannveckoro mupa OPTaHUYECKOTO | SBOJIOIIMOHHBIX
mupa Jlekmus peoOpazoBaHuit
becena
JlaBaTh 1o
oTpesieTieHre
KIIIOYEBOMY
TIOHSITHIO —
Ucropus KpEaIrmoHU3M.
pa3BUTHA OnuceiBaTh
NpEeCTABICHUH | IPEJICTaBICHUS O
0 a3BUTHUH| )KUBOHM NTPUPOJIE B
Uctopus pa3BUTHSA p PHPOIL
. JKU3HU Ha 3emile | JpeBHEM MUpe
3. | npencrasnenuii opassutuu| 1
Jloxmaz OTianuars
>KU3HU Ha 3emiie
Pabora c| HayuHYIO TOUKY
yu4eOHUKOM 3peHus OT
3anucu B| HEHAyYHOH.
TeTpaan XapakTepru3oBarb
Hay4JHBIC
IpeacTaBiIeHus o0
3BOJIFOLIUY KUBOU
TIPUPOJIBI
Cucrema Onpenendarsb no
OpraHUYeCcKOin XapakTep
N MIPUPOBI K.[ mupoBo3zpenus K.
Cucrema OpraHMYECKON PHPOIL P P
4, 1 Jlunuest Jlunues..
npupojsl K. JInnues
CocraBnenue XapaKkTepru30BaTh
OTIOPHOTO 3HadeHue padot K.
KOHCIIEKTA JlunHes
Pazputne JlaBaTh 1o
. SBOIIIONIMOHHBIX | OTpezieNieH e
Pa3BuTHe 3BONIOLMOHHBIX UACH .
S. 1 uaei KITFOUYCBOMY
K.b.Jlamapka
XK.Bb.JIlamapka TOHSATHIO.
Jlexmus Wznarats




3amnncu B
TeTpaau

OCHOBHBIE
I0JIOXKEHUS
JBOIIFOIIMOHHOTO
YYeHUs
K.b.Jlamapxka.
XapakTepus3oBaThb
3HAYEHHE
IBOIFOIIMOHHOTO
yuenus Jlamapxa.
JlaBaTb oLieHKY
3BOJIFOLIMOHHBIM
B3TJIS,AaM
K.b.Jlamapka

Cemunap mo teme  «Pa3Butue
9IBOJIIOIIMOHHBIX uneu B
JOJTAPBUHOBCKAN TIEPHOJI»

Cemunap o
TeMme «PazBurtue
3BOJIIOLIMOHHBIX
unen B
JOJapBUHOBCKHU

71 epuoa»
BricTymuienus ¢
COOOIICHUSIMH

1o TeMe
ceMHHapa

OcyIiecTBIATH
CaMOCTOATCIBHBIN
MTOMCK
OHOJIOTHYECKOM
rH(pOpMaIUHU U3
Pa3IMIHBIX
HCTOYHHUKOB

1O,CP

1.2

JdapBunusm

EcrecTBeHHO-HAaYy4HBIE
MPEANOCHUIKI
Y.lapBuHa

TEOpHUH

EcrtecTBenno-
Hay4HBIE
MPEAMOCHUIKT
TEOpUH
Y.{lapuna

Ha3piBaTh
HaOJIIOIEHUS B
XoJ1e
JKCIIETUIINH,
MOB/IUSABIINE Ha
MHPOBO33PEHUE
Y./lapBuHa.
Briaensats
MIPEATTOCHUTKH
SBOJIIOLHMOHHOMN
TEOPHH.
XapakTepu3oBaTh
€CTECTBEHHO-
Hay4YHBIC
MPEAMOCHUIKT
(dhopmupoBaHus
JBOJIFOLIMOHHBIX
B3IJISIZIOB

o0

VYuenune Y./lapBuna 00
MCKYCCTBEHHOM O0TOOpE

Jlexius
Becena

JlaBaTh
ornpeecHe
KIJIFOUEBOMY
TTOHSTHIO.
CocTaBlIsTh
CXEMBI
MIPOUCX 0K ICHUS
JIOMAIITHAX
JKMBOTHBIX U
KYJIBTYPHBIX
pacteHuit ot
JTUKOTO TPEJIKa.
OnuceiBaTh
MEXaHU3M
HCKYCCTBCHHOTO

(OIOR4(0)




orbopa

VYuenue Y./JapBuHa
€CTECTBEHHOM OTOOpeE.
0OpBOBI 32 CYIIECTBOBAHUE

0
DopMsl

YueHue
Y.[lapBuHa 00
HCKYCCTBEHHOM
orbope becena
CocraBrenune
CPaBHUTEIBHOMN
TaOIHIIBI

JlaBath
OTIpEICTICHHE
KITFOYEBOMY
TTOHSTHIO.
Ha3zbiBaTh opmbl
00opBOEI 32
CYIIIECTBOBaHUE.
Brinensats
Hauboee
HaIpPSDKEHHYHO
(dhopmy OOphOBI 32
CYIIIECTBOBaHUE.
JlokassIBaTh Ha
KOHKPETHBIX
npuMepax
CIIOCOOHOCTH
JKUBBIX
OpPTaHU3MOB K
Pa3MHOKEHUIO B
reOMETPUYECKON
MIPOTPECCHH.
OOBACHATH
MIPUYUHBI OOPHOBI
3a
CYIIIECTBOBaHUE

no

10

OBOJIIOIMOHHAS
Y./lapBrHa

Teopus

OBOIOMOHHAL
TEOpUst
Y.{lapBuna
Jloxmaasl
Oecena

JlaBath
oTpe/ieTIeHre
KITIOYCBOMY
TIOHSTHUIO.
OnuceIBaTh
JIEUCTBUE
€CTECTBEHHOTO
otbopa Ha
KOHKPETHBIX
npuMepax.
XapakTepru3oBaTh
TTOJIOKEHUS
YaeHUs
Y./lapBuHa 0
€CTECTBEHHOM
otOope

no

11

IIpakTnueckas

«CpaBHHTENbHAS
XapaKTepUCTUKA  €CTECTB
M UCKyCCTBEHHOTO O0TOOpa

pabora

Nel

CHHOI'O|

[IpakTnueckas
pabora Nel
«CpaBHHUTENbHA

s
XapaKTepUCTHKa
€CTECTBEHHOTO

u
HCKYCCTBEHHOTO
oTbopay

CpaBHHBATH
OTIpeIeJICHUSI
KJTFOUEBBIX
TOHSITHH.

JlaBath
CPaBHHUTEIHHYIO
XapaKTePUCTUKY
€CTECTBEHHOMY U
HCKYCCTBEHHOMY
otrOopam.

* CpaBHUBATDH
¢dhopmbl
HCKYCCTBEHHOTO
otbopa

DO,N0




TectupoBanue T
12 [ 3auerNel 1 P
XapakrtepuzoBats | @O
3Ha4YEHHUE
IBOJIFOLIMOHHOTO
yuenus Y./{apBruHa
Ha pa3BUTHE
Pa3Butne
. ., | Guosmoruueckux
Pa3Butue 9BOJIOLIOHHOMN OBOIOLMOHHOH |
13 | reopun B mocienapBUHOBCKHIA 1 TeopHun p| LAY
[aBatb oLieHKY
MEPUOA. MIOCJIEJAPBUHOB
. IBOJIFOLIMOHHBIM
CKUIl IEpHOI.
B3TJIAaM
Pa3IN4HBIX
YUCHBIX B
MoCJIeJapBUHOBCK
Wi epuos
CuHTeTHYecKas Teopusti 4
3BOJTIOLUH. MHUKPOIBOITIOLUSA
XapakrepuzoBats | MO
JLP. SBOJIIOLIUOHHYIO
«BrpsiBnenue poJIb MyTanui
14 | DBomronuonnas pons MyTanuii 1 W3MeH4YMBOCTU y | .JlaBaTh
oco0ell OTHOTO | oTpeseseHue
BUIA» KITIOYEBbIM
TOHSITHSIM.
XapakrtepuzoBats | 1O
3BOJIIOLIMOHHYIO
I'enetnueckue poJib MyTanuit
I'eneTnueckue  IPOLECCHI B
15 1 IIPOLIECCHI B| .JlaBaTh
HOITYJISIIHAX.
MOMYJISILHAX. oTpeJiesieHHe
KITIOYEBBIM
TOHSTHSIM.
Xapakrepuzosats | 1O
IBOJIFOLIMOHHYIO
DopMBI poJib MyTanuit
16 | ®opmer ecTrecTBEHHOTO OTOOPA. 1 ecrecTBenHoro | .JlaBatb
orbopa. oTpeJiesieHHe
KITIOYEBBIM
TIOHSITHSIM.
[IpakTiueckas o0
aboTtaNe2
[IpakTiueckas paboTtalNe2 p
«CpaBHeHHe
«CpaBHeHue MPOIIECCOB
17 1 MPOIIECCOB
JBIKYILETO "
JBHXKYIIETO u
CTaOUIM3UPYIONIET0 OTOOPOB.»
CTaOMITH3UPYIO
11ero 0TOOPOB.»
Cemunap o no
Teme
CemuHap no teme «JIBmxymmue
18 1 «JIBrKy1IHE
CHUTBI ABOJTIOIIHN»
CHJTBI
IBOJTIOLIAN
Anmanranus JlaBath DO, 10
ApanTtanus opraHu3MOB K cpelie
OpraHu3MOB K| onpexneneHus
19 | o6uranus u ux| 1
cpene oOUTaHus | KIIFOYEBBIM
OTHOCUTEIILHOCTb.

n nx

TTIOHATHAM.




OTHOCHUTEIBLHOCT
b JLP.
«BrIsiBIeHHE
TIPUCTIOCOOJICHH
1 y OpraHu3MoB

K cpene
00UTaHUA.»

IIpuBonuts
MIPUMEPHI
MPUCTIOCOOIEHHH
OpPTraHu3MOB Ha
Pa3HBIX YPOBHSIX
OpraHu3aIiu.
Jlokas3pIBaTh
OTHOCUTEJIbHBIN
XapakTep

MIPUCTIOCOOJICHHN.

OOBSICHATD
BO3HUKHOBEHHE
(hU3UOJIOTUYECKU
X aJanTamui.
Hcmons30BaTh
DJIEMEHTHI
MIPUYUHHO-
CIIEJICTBEHHOTO
aHaim3a st
00BICHEHUS
pe3yIbTaTOB
naboparopHoi
paboTHL
Ocy1IecTBISTh
CaMOCTOSATEILHBI
H TIOHNCK
OHOIOrHYECKON
WHPOPMAIUH U3
Pa3IMUHBIX
HCTOYHUKOB

20

Bun., KpuTepuu BUAA.

JLP.
«Mopdonoruye
CKMM  KpUTEpHid
BUJIA.»

JlaBaTb
ompeJieeHue
KIIFOUEBOMY
IMOHSTHIO.
HasrpBaTh
KPUTEPHHU BUJIA U
000CHOBBIBATH
BaXXHOCTh
KPUTEPHUEB JIJIS
OTpeIeIICHYS
BHJA.
Jloka3eIBaTh, 4TO
BHUJI OOBEKTUBHO
CYIIECTBYET B
MPHUPO/IE.
Hcmone3o0BaTh
3JIEMEHTHI
MPUYHUHHO-
CIIEJICTBEHHOTO
a”ajau3a s
0OBSICHEHHS
pe3ybTaTOB
nmabopaTopHOM
paboThI 1
HaOJIIOEHUH 3a
OHMOIOrHYECKUMHU
00BEeKTaMu

no




21

BunoobpazoBanue.

BunoobpazoBan
ue.

JlaBaTh
onpeeacHUs
KITFOYEBBIM
TTOHSTHSM.
Ha3piatb
SBOJIIOIMOHHO
3HAYUMBbIE
pe3ynbTaThl
BHI000pa30BaHUSA

OnuceIBaTh
FEHETHYECKUE
MEXAHU3MEIL,
JIeKAIIHE B
OCHOBE
CUMIIATPUICCKOTO
BUJI000pa30BaHUS

IIpuBoauTh
PUMEPBI
Croco0oB
BUJI000pa30BaHUS
U TOKa3bIBaTh
peanbHOoe HX
CYIIECTBOBaHHE.
OOBACHSTBH POIIb
9BOJIFOIIMOHHBIX
(dakTopoB B
mporiecce
BUJI000pa30BaHUS

no

22

[IpakTuueckas
Ne3«CpaBHenne
9KOJIOTUYECKOTO
reorpauyecKoro
BUI000pa30BaHUSD)

pabota
HPOLIECCOB
u

«CpaBHeHne
MIPOIIECCOB
AKOJIOTHYECKOTO
u
reorpadudeckor
0
BHI000pa30BaH
UsD»
CocrapneHue
CpaBHUTEIBbHOU
TaOJIUIIBI

HaBatp
oTpeJiesieHHe
KITFOUEBOMY
TIOHSTHIO.
Onpenensrsb
MOCJIe/I0BATENLHO
CTh 3TaIoB
AKOJIOTHYECKOTO
u
reorpaguyeckoro
BH1000pa30BaHUsA

Brinensate
KpUTEPUU JIIS
CPaBHEHUSL.
CpaBHHBATH
CIIOoCOOBI
BUA000pa30BaHUs

DO,N0

23

CeMuHap mo Teme
HOJIOKEHUS
TEOPHHU IBOIIOLIUN

«OCHOBHBIE

CUHTETUYECKON

[loBTOpeHne wu
00o00mIeHme
CoBpeMeHHOE
9BOJIIOIIMOHHOE
yuenue becena
Kpyrasiii cton

aBatp
CPAaBHUTEIBbHYIO
XapaKTEepUCTUKY
JBIDKYILUIM
CHJIaM 3BOJIIOLIUU
C TOYKH 3PEHUs
teopuu Jlamapka,

no




yuaeHus JlapBuHa
Y CUHTETUYECKON
TEOpUHU
3BOJIIOLIAN.
OOBACHSTB POIIB
CUHTETUYECKOUN
TEOpUHU
9BOJIFOLINY B
hopmupoBaHUT
€CTECTBEHHO-
Hay4HOU
KapTUHBI MUPA,
Hay4HOTO
MHPOBO33PEHMUSL.

24

3auget No2

TectupoBanue

OcHOBHbBIE

3aKOHOMEPHOCTH

9BOJIIOIIUH. Maxpoanonmunﬂ

11

25

Makpossosronyst. Hampasnenus

9BOJIFOIIUHA.

MaxkposBononu
s1. HanmpaBnenust
sBonmonuu.bece
na

Brinonnenus
npaxkmuyeckou
pabomer Ne 4
«CpaBHUTENbHA

ST
XapaKTEPUCTHUKA
MUKPO- u
MaKpOdIBOJIIOITH

u

JlaBaTh
oTpeieNIeHUs
KITIOYEBBIM
MOHATHAM
BriaBnsars
KpUTEPUH IS
CpaBHEHUS
KITFOYEBBIX
MOHSITUH.
XapakTepru3oBaTh
OCHOBHBIE
HaTpaBICHUS
OpraHUYeCcKOl
9BOJIIOLHH.
CpaBHUBaTH
MIPOIIECCHI
MHUKPO3BOJIIOLINN
u
MaKpO3BOJIIOIAN

no

25

Ilytu

JOCTHXXCHUS

OMOJIOrUYECKOro mporpecca

Ilytu
JIOCTYDKEHHUSI
OMOJIOrHYECKOT

0 nporpecca
Pa6ota C
yIeOHUKOM
CocraBienue
KOHCITEKTa

JlaBaTh
ornpeaeICHHUs
KJTFOUEBBIM
TTOHATHSAM
OOBACHSTB POJIB
B 9BOJIIOLIAN
apoMop(h030B U
U0 IaITTaIui
Paznuuath
TTOHATHUS
Mopdodusnonoru
YeCKUH mporpecc
" OMOJIOTHYECKUI
rporpecc
XapakTepru3oBaTh
OCHOBHBIC ITyTH
SBOJIOIUN
OcCymIecTBIATH
CaMOCTOSITEIIbHBI
M MMOUCK

(OIORY(0)




OnosoruuecKon
nHPOPMALIUH U3

Pa3IMIHBIX
HMCTOYHUKOB
Brigenars DO, 1O
OTJIMYHUTENbHBIC
IIpakTrueckas
0COOEHHOCTH
paborta Ne4
OCHOBHBIX
[IpakTuueckas pabota Ne4 «CpaBHuTeNbHA N
HaIpaBIIeHUH
«CpaBHHTENbHAS s
26 XapaKTeprCTHKa myTen " XapaKTepUCTHKA IBOJTOLH.
. YT N OOBsICHATH
HaTPaBIICHUH SBOITFOIIAN myTen u
N B3aMMOCBSI3b
HaTpaBJICHUH
TJTaBHBIX
IBOJIFOLH N
HaIpaBIIeHUI
JBOJIIOIHH.
[IpuBoguTh DO,N0
IIpakTrueckas IIPUMEPHL
[IpaxTiueckas pabota Ne5 paborta Ne5| apomopdo3oB y
27 | «BoisiBnenue  apoMop(o30B  y «BbIsBICHNE pacTeHui
pacTeHuid.» apomopo30B y | .XapakTepu3oBar
pacTeHHIA.» b apoMOp( O3B
YPACTEHHIA.
Jlaboparopuas | [IpuBoauTh ®O,1N0
JlaGoparopHast pabora No4 pabora Ne4| mpumeps! u
28 | «BbIsiBIICHUE HMIHOamaNTaIH y «BrIaBIIEHTE OIIHUCHIBATH
pacTeHui.» WIMOaJaNTaluil | uaAnoaganTaluu y
y paTe€HUuM.» pacTEHUN.
[IpuBoauThH DO,N0
IIpakTrueckas IIPUMEPBL
IIpakTrueckas pabora Ne6 pabora Ne6| apomopdo30B y
29 | «BeisgBnenne  apoMopo30B Yy «BrIsiBIEHKE JKHUBOTHBIX.
JKUBOTHBIX.» apomopho30B y | .XapakTepu3oBar
YKUBOTHBIX.» b apoMOp( O3Bl y
JKUBOTHBIX..
[IpuBoauTH DO,N0
npUMepsl U
JlaGoparopHast oﬁncmgan
JlaboparopHas paboTa Ne5 paborta Ne5
. HAUO0AANTalluN Y
30 | «BrisiBIEHME MaMOazanTamMil y «BrisBieHNE
. | xuBOTHBIX.OOBsC
JKUBOTHBIX..» UINOa A TaIi
HSTH 3HAUYCHUE
Y JKUBOTHBIX..» N
UAHOAIANTAIUH Y
KHUBOTHBIX.
aBatp no
OTIpeIeJICHUSI
KITIOYEBBIM
MOHSTHSIM
OcHOBHEbIE [IpuBoauTH
3aKOHOMEPHOCT | IPHUMEPHI
u SBOJIIOLMH| TOMOJIOTOB H
OcHOBHbBIE 3aKOHOMEPHOCTH
31 Becena AHAJIOTOB
SBOJIIOLNHN
CocraBnenune Otnnyatp
OTIOPHOT'O MIPOSIBIICHUS
KOHCIIEKTa JUBEPTreHINH U
KOHBEPIeHIINH
Brinensate
OTIIMYUTENbHbIE

0COOEHHOCTH




napajjieiinidma,
KOHBCPIr¢HIINU U

JTUBEPTEHITHH
[aBatp no
oTIpe/ieTICHHe
KIIFOUEBOMY
TTOHSITHIO
Ha3zpiBats
IIpaBuna
IpaBmIIa
3BOJTIOIAU
SBOITIOIHAN
32 | IIpaBuna >Bomonuu 1 Jlexrms
PackpsiBath
Pabora Bl cymmocts npasun
TeTpaIu Y p
3BOJIIOIAU
IIpuBonuth
JOKa3aTebCTBA
HEOOPaTUMOCTH
SBOITIONHAN
CpaBHUBATbH no
MIPOLIECCHI
WBEPTEHITUH U
Cemunap o AVBEPTEHIL
KOHBEPTEHITHH
TeMe
Cemunap mo teme «OCHOBHBIE .Ocy1ecTBIATh
33 1 «OcHOBHBIE
3aKOHOMEPHOCTH SBOJIIOIINH. TIOHMCK
3aKOHOMEPHOCT
nH(pOpMaIuy Ha
Y DBOJIIOIIHH. »
OCHOBE aHaN3a
coJiepKaHus
PHUCYHKOB.
3auér
.. «OCHOBHBIE
3auér Ne3 «OcHOBHBIE
3aKOHOMEPHOCT
3aKOHOMEPHOCTH SBOJTIOITHI
34 1 Y 3BOJTIOIIM»
Pemenue 3amau mo marepuaiam
Pewienne  3amad
EI'D
o MaTepuaiam
EI'D
Pa3Burtne OpPraHuYecKoro
TT P 16
Mupa
Pa3Butue npeacTaBjaeHuii o 5
TMPOUCXO0KACHUM KH3HM.
HNmeTs 0
MIpeICTaBJICHUE O
MHOT000pa3un
TEOpPUH U TUIOTE3
Ha BOIIPOC
MIPOUCX 0K ICHUS
CoBpeMeHHbIE KUA3HU
TpeACTaBiIeHus] | 3HATH OCHOBHEIE
0 STanbl
CoBpeMeHHbIE MTPEICTABICHHUS O .
35 1 BO3HUKHOBEHHE | XUMHUYECKOM

BO3HUKHOBCHUEC KNU3HH

ku3HU Jlekus
Pa6ota
TeTpaau

B

3BOJTIOLINH TIO
teopuu OmapuHa
XapakTepru3oBaTh
YCIIOBUS
IIEPBUYHOU
atMocdepsl,
MIEPBUYHOTO
OKeaHa
OOBACHATH




MPOILIECCHI,
NPOUCXOASAIINE B
3THX cpeliaxX u
pe3yIaBTaThl 3TUX

IIPOLIECCOB
IIpakTraeckas DdO,N0
CpaBHHBATH
paborta Ne7
OCHOBHBIE
«Ananuz 5
[Ipaktuueckass  paborta Ne7 oleHKa TUIOTE3BI
«AHanM3 W OICHKAa Pa3IMYHBIX MIPOUCXOKICHHS
36 Pa3IMYHBIX
TUTIOTE3 BO3HWKHOBEHUS  KH3HH JKU3HU Ha 3emiie
TUIIOTE3
Ha 3emie». .JlaBaTh Oo1eHKY
BO3HUKHOBEHUS
OCHOBHBIM
KU3HU Ha
MPeCTaBICHUSM.
3emurey.
OcHOBHBIE 4YepThI IBOJIONHU
JKHBOTHOTO W  PACTHTEJIBHOTO
MHpa
XapakrepuzoBats | MO
pa3BHUTHE )KUBBIX
OpPTaHu3MOB B
Pazsnrn| °P
apxee u
N €  KHU3HHU B
PazBuTHE XU3HU B apXEWUCKOH 1 N IIPOTEPO30€
37 o apXxemncKoi u
MPOTEPO30MCKOMN Ipax. N .OOBACHITH
MIPOTEPO30ICKO
N 3HAYCHHE
1 apax.
nepexoja oT
TarIOuAHOCTH K
JUTUIONTHOCTH.
Brigensarts no
OTJIMYHUTENbHBIC
0COOCHHOCTH
PazButH| cTpoeHUs MEepBHIX
38 PazButHe KM3HM B paHHEM €  KHU3HHU B| Ha3eMHBIX
Maxeo30e. paHHEM pacTeHui.
1aJ1e030€. XapakTepru3oBaTh
3BOJTIOLINIO
JKUBOTHBIX B
paHHeM Iajeo30e.
XapaktepuzoBats | 1O
Passutune SBOJIIOLUIO
39 PazButHe KM3HM B TIO37HEM KU3HU B| )KUBOTHBIX U
aJIe030€e. IO3IHEM pacreHuii B
rajaeo3oe. MIO3HEM
11aJ1€030¢€.
XapakrepuzoBats | 1O
3BOJTIOLINIO
JKUBOTHBIX U
pacTeHuil B
PazButue ME3030€
40 | Pa3BuTHE XHU3HU B ME3030€. KU3HU B| .HazpiBath
Me3030€. TIEPHOJ
BO3HUKHOBEHUS
[BETKOBBIX
PaCTeHHIA,MIIEKOTT
WTAIONIVX U MTHUII.
. Pa3Butue XapaxtepuzoBats | 1O
41 | PasBuTHE KM3HHU B KAHO30€.
KU3HU B| 9BOJIIOLIHIO




KalHO30€.

>KUBOTHBIX U
pacTeHuil B

KalHO030€
.O00CHOBBIBATH
MIPUYUHBI
TOCIIOZICTBA
LIBETKOBBIX
pacTeHuil.
OO00CHOBBIBATh 1o
IPUYAHBI
Cemunap mo| P
BO3HUKHOBEHHUS U
TEME:
BBIMHPaHUS
«OCHOBHEBIE
CemunHap 1o teme: «OCHOBHBIE 4epThL JKUBBIX
42 | 4epThl DBOIIOLUKM KMBOTHOTO U p OpTraHH3MOB.,
SBOJIOLNH
PaCTHTEIBHOTO MHUPA.» HasrpiBaTth
SKUBOTHOT'O "
OCHOBHEIE
pacTUTETHHOTO
apomMop¢o3bl B
MHpa.»
pacTUTETFHOM U
YKUBOTHOM MHPE.
OCHOBHBIE YepPThI
SBOJIFOLIUHU
43 | 3aueTNo4 >KHBOTHOTO u
pPacTUTETHHOTO
MUDA.
I[Ipoucxo:xxaeHne W IBOJIOIHUSI
YyeJI0BeKa
Jloka3zaTeanbcTBa
MPOUCXOKIEHUS] YeJIOBeKAa OT
JKUBOTHDBIX
CpaBHUBATbH no
PENUTUO3HbBIE U
MaTepUATUCTUIEC
PasBurne KHUe€ B3IJIAbI Ha
o MIPEJICTABICHUN | IPOUCXOXKICHUE
PasButuenpencrasieHuit 0
44 0 YyeJioBeKa.
MIPOUCXOXK/ICHUH YEIIOBEKA.
npoucxoxaeHu | HazeiBaTh
1 4eJI0BEKaA. Hay4YHbIE
TUMOTE3BI
IIPOUCX 0K ICHUS
YyeJIoBEKa.
JlaBaTh 1o
oTpeIeTICHIS
KJIIOYEBBIM
MOHSTHSIM.
ITonoxenue HasrpiBaTth
JeoBeKa B| IPU3HAKH,
CHUCTEME JIOKa3bIBAIOIIIHE
45 TTonoxxeHue ueroBeKa B CUCTEME ’KMBOTHOT'O MIPUHA]IKHOCTD
JKUBOTHOTO MHpa Mupa yeJIoBeKa K
CocraBnenune MTOATHUILY
OITOPHOTO ITo3BOHOUHBIE,
KOHCIIEKTa KJ1accy
MiexonuTaromnue

Jloka3wIBaTh C
MMO3UITAN




OMOTCHETUYECKOT
0 3aKOHa
YKUBOTHOE
IIPOUCXOXKICHNE
YeIIoBeKa.
CpaBHUBATH
YeJoBeKa U
YeII0BEK00Opa3H
bIX 00€3bsH.
XapakTepus3oBaTh
CUCTEMAaTHYECKOE
ITOJIOXKECHUE
YeJI0BeKa.

IBOJIONHSA YeJI0BEKA

46

SBOJ'IIOL[I/IH IIpUMaToB

OBoIOIUS
MIPUMAaTOB
becena
CocraBnenne
CpaBHUTEIBHOU
XapaKTePUCTUKH

HaseiBats rpynmy
MJICKOIIUTAIOIIHX,
OT KOTOPBIX
MPOU30IIET OTPSIT
IIpumarsr.
Ilepeuncnars
OmoormuecKkre
0COOCHHOCTH
YeloBeKa,
CBSI3aHHBIC C
MIPSIMOXOXKICHUE
M.

Briaenste uepTh
CTPOCHHUS U
o0Opasa KU3HU
00e3bsSIHOIO/I00H
BIX TIPEIIKOB,
IIpeIoTPeAeITUBIIT
WX pa3BUTHE
MIPU3HAKOB BUJIa
Yenosek
Ppa3yMHBIi.
XapaxTepru3oBaTh
0COOEHHOCTH
HaTpPaBJICHUS
0oTOOpa MyTaIHii
101 BIMSIHHEM
TPYZAOBOM
JIESTEILHOCTH.

* OOBSCHSATD,
[o4eMy He BCe
CPYIIIbI
ABCTPAJIOIIUTEKOB
MO>KHO CUUTATh
MpeaKaMu
YeJI0BEKa.

no

47

Craguu 3BOJIOIMHM YeJIOBEKa.
JpeBHeiinue nroau.

Cragun
SBOJIIOLUN
YeJoBeKa.
becena
IIpocmoTp
Mpe3eHTalul

HasbiBath
rpecTaBuTenei
JIPEBHENIIINX
JOJEH.
OmuceiBaTh 00pa3
KU3HU

no




Pabora B| IpEBHENUIIINX
TeTpaasIx JIOAEH.
XapakTepuzoBaTh
MIPOTPECCUBHBIC
YePThI SBOJTIOIUU
JPEBHENIINX
JOJEH.
Ocy1iecTBIsATh
CaMOCTOSITETTHHBI
1 TIOUCK
OMOJIOTHUECKOM
nHPOPMALIUH U3
Pa3IMIHBIX
HMCTOYHHUKOB.
OnwuceiBath 00pa3z | MO
JKU3HU
HeaHepTaIlbIIEB.
XapakTepu3oBaTh
MIPOrPECCUBHBIC
Craguu porp
YepTHI B
IBOITIOIHAN
3BOJIIOLIUU
Cragum »HBOJIONMK  YEJIOBEKa. YeIoBeKa. .
48 JIPEBHUX JIIOJIEH.
JpeBHue noau. becena
Ocy1ecTBIATh
IIpocmotp
. CaMOCTOSITETIbHBI
TIpe3eHTann N
1 TIoucK
OHMOJIOTHYECKOM
rH(pOpMaIUH 13
Pa3IUYHBIX
HUCTOYHHMKOB
Brigensarts no
BE ne
Craguu ALY
(dakTopsl
3BOJIIOLINN
ABOITIOIHAN
Craguu  3BOJIIOLMU  YEJIOBEKa YyeJioBeKa
49 COBPEMEHHOIO
IlepBble COBpeMEHHBIE JTIO/IH. IlepBbie
yenoBeka. JlaBaTp
COBpEMEHHBIE
oTpesieTieHne
JIOTIHL.
KIIFOUEBOMY
MIOHSTHIO.
Brigensarts no
BETyIIHE
AKTOPBI
daxTopsl ¢ p
3BOITIOIAA
DakTopbl ABOJIIOLUHN 3BOIIOIUH
50 COBPEMEHHOTO
COBPEMEHHOTO YeJIOBeKa. COBPEMEHHOT0
yenoBeka. J[aBaTh
YeJI0BeKa.
oTIpesieTieHHe
KJTFOYEBOMY
MTOHSITHIO.
Cemunap no| Xapakrepuzopats | 1O
TeMe BIIUSTHUE
«IIpoucxoxeH |OHONIOTHUECKUX U
V€ 4YENIOBEKa». | COIMATbHBIX
51 CemuHap 1o TeMe [IpakTiueckas (dakTopoB B
«ITpoucxoxeHne YeaoBeKa pabora Ne 8| aBouttoIIMH
«AHanm3 1| 4yenoBeKa.
OIICHKA Jloka3biBaTh, 4TO
Pa3IUYHBIX YEJIOBEK —

TUIIOTC3

OMOJIOTHYECKOE U




BO3HUKHOBCHHUS
MPOUCXOXKICHUS
JeJI0BEKaY,

COIIMATILHOE
CYIIECTRO.
Ocy1iecTBIsATh
CaMOCTOSTENILHEI
M TIOUCK
OHOJIOTHYECKOM
nHPOPMALIUH U3
Pa3IMYHBIX
HCTOYHHKOB.

YesoBeueckue
TMIPOUCXOKICHHUE.

pacsl u HX

52

COBpEMEHHBIH 3Tall B 3BOIIOLUN
YeJI0BEKa.

CoBpeMEeHHBII
JTaI B
IBOJIIOLIMH
YeJI0BEKa.

Ha3zsiBaTh
OCHOBHBIE pPachl
BHYTpH
Buaa.Beigenars
MIPU3HAKU
paznuuuit
YeJIOBECUCCKUX
pac u 0OBSACHATH
MIPUYUHBI UX
pa3Iuuuil.

no

53

Ilpaktuueckass ~ pabota Ne9
«AHanM3 M OILIEHKA DPa3INYHBIX
TUIIOTE3 (bopMupoBaHus

YCJIOBCYECKUX pac.»

IIpakTrueckas
paborta Ne9
«Ananuz u
OIIeHKa
Pa3IUYHBIX
TUIIOTE3
(dhopmupoBaHus
YeJI0BEYECKUX
pac.»

JlaBaTh
ompeeIcCHIe
KITIOYCBOMY
MOHSTHIO.
IIpuBoauTh
(hakTsl,
JTIOKa3LIBAOIIHE
JIOKHOCTE
pacuszma
.O0BACHATD
TIPUYUHBI
€JINHCTBA
YEJTOBEYECKUX
pac.

010

54

3auétNes
YeJI0BEKA

«ITpoucxoxaeHue

TectupoBanue

OCHOBBI 3K0JIOTHH U YYE€HHE O
ouocdepe

40

IHousitue 0 6uochepe

10

55

DKOJIOTHs KaK HayKa.

OKoJIorusg
HayKa.

KakK

HasriBaTh
OCHOBHBIE 33J1a41
SKOJIOTHH.
XapakTepru3oBathb
OCHOBHBIE
METOIBI
SKOJOTUYECKUX
HCCIICJOBAHMIA.
OO00CHOBBIBATh
poJIb
COBpPEMEHHOU
JKOJIOTUU B
cHUCTEME
OMOJIOrHYECKUX
HayK.

no




JlaBath no
oTpeiesICHHSI
KITFOYEBbIM
buocdepa — | morsTHAM.
KUBas OnwuceiBaTh
000J104Ka KOMIIOHEHTBI
Buocdepa  — xuBast 00o0uUKa
56 maneTsl Pabora | Guocgepsl.
TUTAaHETHI
C y4eOHUKOM XapaKkTepru30BaTh
CpaBHuTENbHAS | BEpXHHE U
XapaKTepUCTUKA | HIKHHE TIPEIEIb
pacmpocTpaHeHus
KU3HH B
ouocdepe
JlaBaTh ®O, 10
oTpe e ICHHSI
KITFOYEBBIM
CrpykTypa
TTOHSTHSIM.
ouocgepsl.
IIpuBoauTh
Kusslie
57- | Crpykrypa  6uocepsl. JKupbie IPUMEPBI
opranusMsl.bec
58 | oprauusmsi. ena TIPOSIBJICHUSI
HKIIUH )KUBOTO
3anonHeHue ymx
BEIIIECTRA.
Ta0IULIBI
XapakTepu3oBaTh
KOMITOHEHTBI
orochepsl
OnuceIBaTh no
KpPYTOBOPOT BOJIBI
B TIPUPOJIE.
OOBACHATH POJIB
Kpyrosopor JKUBBIX
BEILIECTB B | opranusmos B
npupoze becena | kpyrosopore
59 | KpyroBopor BojsI B ipupoie pup PYToBop
IIpocmotp BOJIBL.
MPE3CHTAIUN
JCKYCCHS XapakTepru3oBarb
BIIMSIHUE
YEJI0BEUECKON
JIeSITENIBHOCTH Ha
KpPYroBOPOT
BOJIBL.
OnuceiBaTh no
KpYroBOPOT
yriepozaa B
MIPUPOZE.
Kpyrosopor OOBACHATH OB
BEIIECTB B | dUBBIX
npupoze becena | oprannsmos B
60 | Kpyrosopor yriepona. bup P
IIpocmotp KpPyTOBOpPOTE
MIpe3eHTAIIH yriepoja..
JICKYCCHS
XapakTepru3oBarb
BIIMSIHUE
YeJI0BEYECKON

JeSITEITBHOCTH Ha
KpPYTOBOPOT




yTaepoa.

O0BscHATs pois | MO
JKUBBIX
OpPTaHHU3MOB B
Kpyrosopor KpyTrOBOpOTE
BEIIECTB B| ocdopa u cepsl..
61 | Kpyrosopor ¢ochopa u cepsi. ;pnp one becena
pocMoTp XapakTepu3oBaTh
MIpe3eHTaINN BITUSTHUE
JUCKyCCUs YeJI0BEYECKOU
JIESTEILHOCTH Ha
KpPyrOBOPOT
thocdopa u ceprl.
OOBscusATs posib | MO
JKUBBIX
OpraHHU3MOB B
Kpyrosopor KpyTroBOpOTE
BEILIECTB B| a3oTa.
62 | Kpyrosopor a3ora. gpnpoz[e becena
pocMoTp XapakTepu3oBaTh
MPE3CHTALUU BIIMSIHHC
JIUCKYyCCHUSA YeJI0BEUSCKOMN
JeSITeIbHOCTH Ha
KpyTrOBOPOT
azoTa.
CocTaBIiATh DO, 10
CXEMBI
KpyroBopoTa
BEIIIECTB B
npupoie.
Brigensars
IIpaktuueckas
pabota Noj 0| OTHUATEbHbIE
IIpakTrueckas pabotaNel0 0CcOOEHHOCTH
«CocraBieHnue
63 | «Cocrasnenne cXeM cxeM KpyroBopoTa
KpYroBOpOTa yriepoja, KpyTOBOpOTa yriiepoja u a3oTa.
OOBSACHATH
yrIepoaa, HEOOXOIUMOCTE
3HAaHUN 00
0COOCHHOCTSIX
OMOTCHHOMN
MUTPAIUH
ATOMOB.
Pemienue 3amau T
64 | 3auer Ne6 [0 Marepuajnam
EI'D.
ZKu3Hb B coo01IeCTBAX
aBatp no
orpeJiesieHIe
KITIOYEBOMY
Ucropus TIOHSTHIO.
HUcropus (hopMupoBaHUs (bopmuposarus
65 COO0O0IIeCTB [IpuBoauTH
COOOIIECTB JKUBBIX OPTaHU3MOB.
JKUBBIX MIPUMEPBHI,
OpTaHU3MOB. JIOKa3bIBAOIINE,
YTO pa3/ieICHHE
MaTEPUKOB

OTpa3nJioCh Ha




SBOJIIOLUU
pacteHuit u

JKUBOTHBIX
[aBatp no
oTIpe/ieTICHHe
KIIFOUEBOMY
TIOHSTHIO.

Coo0bmecTBo
JKABBIX IIpuBonuth
OpPTaHHU3MOB. MIPUMEPHI,
66 Coo0riectBo KHBBIX| ) Buomer CyIu| JI0Ka3bIBaIOIINE,
OpraHu3MoB. BUOMEI cyIm Becena YTO pa3/ieIcCHHe
CocraBnenue MaTEpHUKOB
XPOHOJIOTHYECK | OTPa3niIOCh Ha
O TaOITUIIBI SBOITIOIIHAN
pacteHuii u
JKUBOTHBIX.
OnuceIBaTh
OMOMBI CyIITH.
OnuceIBaTh no
oroMsl Jlnnenkoi
o0macTH.
OOBSCHATH
JlaboparopHas
BIIMSIHHC
JlaGoparopnast ~ pabora Ne6 paboThI
N KIIMMATHIECKAX
67 | «Onucanue O1OMOB CBOE 1 «Omnucanue N
.| ycIoBHiA.
MECTHOCTI OMOMOB  cBOeH
MECTHOCTHY
OnuceIBaTh
CMeHYy OMOMOB B
3aBUCHMOCTH OT
KIIMMATHIECKUAX
YCJIOBHH
XapakrepuzoBats | 1O
Cemunap o
OMOMBI CyIIn
Cemunap mo Tteme: «OCHOBHBIE TeMe:
68 1 pa3INYHBIX
OMOMBI CyIIIN.» «OcHOBHBIE
onoreorpadpuyieck
OMOMBI CYIITH.>» .
ux o0acTei.
B3aumMooTHOIIEHUSI OPraHU3Ma 20
U Cpebl
aBatp no
onpeaeaeHUs
KJIFOUEBBIM
TTOHSITHSIM.
EcrecTBeHnHbIE
CpaBHHBATH
COO0O0IIECTBA.
CrpyKrypa KOJMYECTBO
EcrecTBeHHbIe c00011IeCTBA. O1OMAacCHI,
€CTECTBEHHBIX .
69 | Ctpykrypa ecrecTBeHHbX| 1 oOpasyromieiics B
COO0O0IIeCTB
cooOmiecTB Pa3IMYHBIX
becena
KJIIMMATHYECKUX
Pabora B
YCIIOBHSIX.
TETpaIu
XapaxkTepr3oBaTh
MopdoIoruuecKy

10 CTPYKTYPY
OHOreoLeHo3a.




JlaBath no
onpeeacHUs
KITFOYEBBIM
TTOHSTHSM.
OnuckIBaTh
TIPHUCTIOCOOICHUS
AlGunorudeckre |y pacTeHHU U
(hakTopHI. JKUBOTHBIX K
AOnoTndeckue (haKTOpEHL. Temnepatypa HSMEHCHIBIM
70 T becena TeMITepaTyphl
eMreparypa .
CocraBrenne OKpYy’Karotiei
CpaBHHTETHHOHN | CpeIIbI.
TaOJIUIIBI
Ocy1ecTBIATh
CaMOCTOSITEITbHBI
1 MOUCK
OHMOJIOTHUECKOM
rH(pOpMaINH 13
Pa3IUYHBIX
HUCTOYHHKOB
[aBatp no
oTIpe/ieTIeHHe
KIIFOUEBOMY
TIOHSTHIO.
OnuceIBaTh
Abuornueckue | D AHHC
¢dakroper.  Caer CYTOHHBIX 1
CE30HHBIX PUTMOB
becena
71 | Abuotuueckue daxkropsl. CBeT I Ha pacTeHUs U
POIOIDKEHHE
3aII0JIHEHUE PKUBOTHDIX.
Ocy1ecTBIATh
TaOJIUIIBI
CaMOCTOSITETTbHBI
1 OUCK
OHMOJIOTUECKOM
UHQOPMAIUH U3
Pa3IUYHBIX
HUCTOYHHKOB
OnuceiBaTh no
MIPUCIIOCOOICHNUS
y pacTeHHH U
JKUBOTHBIX K
AbGuoTndeckre | HeOCTaTKy
(hakTopsl. BIIATH.
BnaxHocTs. XapakTepru3oBaTh
Honusupyroniee | BpeaHoe BIUsSHHE
AOwnoTnaeckue (akTophI. u3nyyeHue.bece | moHU3MpyroIIETO
72 | BnasxnocTs. Honusupyromiee na M3ITy4eHUs Ha
W3JIy4YEHHUE. Pabora C| >KUBOTHBIN U
y4eOHUKOM pacTUTENbHBIN
IIponomxenue MHP.
3aIoTHEeHNE OcymiecTBIsATh
TaOJIULIBI CaMOCTOSTEIHHBI
1 TOUCK
OMOIOTUECKOM

nHPOPMALUH U3
Pa3TMIHBIX




HCTOYHHUKOB.

73

MHTEeHCHUBHOCTE
dakTopa

JNICUCTBUS

MHTencuBHOCTH
JEUCTBUSA
(haktopa
CocraBieHnue
OIIOPHOTO
KOHCIICKTa

JlaBath
onpeecHue
KITFOYEBOMY
TTOHSATHIO.

HasnIiBaTh THIIBI
HU3MCHCHUH
(haKTOpPOB CpEIBI.

XapaxkTepus3oBaTb
WHTCHCUBHOCTb
JIEUCTBUA
a0MOTHYECKHUX
(hakTOpOB.

no

74

BiaumogeiicTBre GakTopoB

BianmoneiicTen

e (akTopoB
becena
IIpocmotp
Mpe3eHTaluu

[aBatp
OTpeaeICHHUS
KJIFOYEBEIM
MOHSITHSIM.
IIpuBoauTh
MIPUMEPBI
OrpaHUYHUBAIOIIET
0 BO3JICHCTBUA
DKOJIOTHYECKHUX
(hakTOpOB.
OOBICHITE
MIPOSIBJIICHUC
npaswia JInbuxa.

DO,N0

75

CemuHap
«.Bo3neiicTBue

110 TEME
a0MOTHUECKNX

(bakTOpOB Ha OPraHU3M»

Cemunap o
TEME
«.Bo3nelictBue
a0MOTHYECKMX
(akTopoB Ha
OpraHu3M»

OO00CHOBBIBATh
YCIIOBUS
ONTUMAJILHOTO U
OrpaHUYHUBAOIIET
0 BO3EHCTBUA
JIKOJIOTUYECKUX
(hakTopoB.
XapakTepus3oBaTh
MIPHUCIIOCOOJICHUS
OpPTraHU3MOB K
CE30HHOMY
pUTMY.

no

76

buotndeckue pakTopsl cpenbl

buornueckue
(hakTOphI cpeibl
Jlekmus

Pa6ota B
TeTpau

aBatb
OTIpeieTICHHe
KJTFOYEBBIM
IIOHSATUSM.
IIpuBoauTh
IIPAMEPBI
BHIOBOTO
MHOT000pa3ust
OHOILIEHO30B.
OnuceIBaTh
MIPOCTPAHCTBEHHY
10 CTPYKTYpY
COOOIIECTBA U €TO
BHIIOBOE
pasHooOpazue.
XapakTepru3oBaTh
OMOTHYECKHE

no




(hakTOpBI Cpeibl

IIpuBoaUTHL 1o
MIPUMEPBI
JlaGoparopHas PHMEp
TIPUCTIOCOOICHHO
pabota Ne7 .
CTH pacTeHHU U
«3yueHue
Jlaboparopuast ~ pabota Ne7 JKUBOTHBIX K
TIPUCTIOCOOJICHH
«M3yyeHne mpUCIIOCOOICHHOCTH 0CTH A0MOTHYCCKUM U
77 | opranusmMoB K BIIUSIHUIO OHOTHYECKHM
OpPraHU3MOB K
Pa3IMIHBIX IKOJIOTHYECKUX (hakTopam.
BITUSTHUIO
(haKkTOpoB.» XapakTepru30BaTh
Pa3IMIHBIX
WHTCHCUBHOCTb
JKOJIOTHYECKUX N
JIeHCTBHS
(hakTopoB.»
JKOJIOTHYECKUX
(hakTOpOB.
JlaBath 1o
OTIpeIeIICHUSI
KITIOYCBBIM
TIOHSATHSM.
IIpuBoauTh
MIPUMEPHI
Ilemm nwuranys. .
[TaCTOUIIHONA U
IIpaBuna N
JICTPUTHOU TETIH
IKOJIOTHYECKUX
— MTUTAHUS.
78 Henu MUTaHUA. IIpaBuna EecI:) o OTanuath
HKOJIOTUIECKUX TTUPAMUJT A TTOHSITHA TTUIIEBAS
ITpocmoTp
1Ieb U CETh
MIpe3eHTAINN
oBCyKIeHIE MTUTAHUS.
Y OnuceIBaTh
TEMBI
MTUIIIEBbIE TIETIH.
OOBACHATH
MIPOSIBJICHUE
npaBuiia
MTUPAMU/IBI
OMOMAacCBHI.
[IpakTnueckas no
CocraBusiTh
pabora Nel2
IIpakTrueckas pabora  Nel2 CXEMBI MUILIEBBIX
«CocraBieHnue N
«CocraBieHne cxeMm TIIepeHoca nenei u
79 CXeM  IIepeHoca .
BEIIECTB u SHEPTUHU B MTUIIEBBIX CETEH.
BEILIECTB 1
JKOCUCTEMAX.» Paznuuate BUABI
SHEPTUU B N
MUIIEBBIX IEEH.
IKOCHCTEMAX.)
JlaBath no
OTIpeIeIICHUSI
KJIFOUEBBIM
TTOHSITHSIM.
Camoperymsmust | Beinensars
9KOCUCTEM CYIIIECTBCHHBIE U
Becena HECYIIECTBCHHBIE
80 | Camoperynsmus sKocucTeM
CocrasiieHus KOMITOHEHTBI
KOHCIIEKTa TI0 | 9KOCHCTEMBI.
TeMe
OOBICHATH
MEXaHHU3M
CaMOpETYJIISINH.

OO00CHOBLIBATH




IPUYINHBI

HapyIICHUS
YCTOWYUBOCTH
9KOCHCTEMBI.
JlaBaTh 1o
OTIpeCTICHHUS
KITFOUEBBIM

Cmena TTOHSATHSM.
9KOCHCTEM
Pabora ¢| OnuceIBaTh
81 | Cwmena sxocucrem
y4eOHUKOM MEXaHHU3M
PaGora c| cykmeccun.
TETPabIo
OOBICHATH
MIPUYUHBI CMEHBI
SKOCHCTEM.
CocraBusiTh no
CXEMBI IyTeil
repeHoca
SHEPIrUH B
9KOCHUCTEME
IIpakTrueckas .AHaNIM3UpPOBaThH
[IpaxTrueckas pabortaNel3 paborta Nel3| cxemy neiicTust
82 | «Pemenne JKOJIOTHYECKHX| «Pemenue JKOJIOTHYECKOTO
3a7a4.» JKoJIornyYeckux | hakropa.
3a/1aq.» O060CHOBBIBaTh
BO3HHUKHOBEHHE
YCTOUYUBOI
CUCTEMBI
MMUIIEBBIX IIETIEH B
MIPHUPOJIE.
HaBatp no
oTIpe/ieTIeHHe
KITIOYCBOMY
TIOHSTHUIO.
ArposkocucremM
[IpuBoauth
bl becena DHMEDEL
83 | ArposkocucTteMsr IMpocmoTp PHMED
arpoIeHo30B.
MIPE3CHTALUU
Brigensars
oOcyxeHue
OTJINYHS
arporeHo3a ot
OuoreHo3a.
[IpakTiueckas DO,N0
Brinensate
paboraNel4
0COOEHHOCTH
[IpakTnueckas paboraNel4 «CpaBHUTENBHA
arpodKOCUCTEM.
«CpaBHHTEBHAS ST
84 CpaBHHUBATH
XapaKTePUCTHKA OJKOCUCTEM  H XapaKTepPUCTHUKA
arpo3KOCUCTEMBI
arpodKOCHUCTEM.» 3KOCHCTEM u
U €CTECTBEHHBIC
arpo3KOCUCTEM.
N 9KOCHUCTEMBI.
JlaGopaTtopHas Hcnons3oBath DdO,N0
Jlaboparopnast ~ pabota No8 pabora No§| a;memMeHTEI
85 «HccnenoBaHue W3MEHEHUH B «HccnenoBanue | NpUYUHHO-
JKOCUCTEMAaX Ha OMOJIOTHUYECKUX W3MEHEHU I B| CIICICTBEHHOTO
MOJICIISIX.» 9KOCHCTEMax Ha | aHaiM3a JUIst
OHoJIOTHUecKnX | 00OBsICHEHHS




MOJICTISIX. ) Pe3yIIbTaTOB
nabopatopHoi
paboTHI.

JlabopartopHast Briaensats dO,N0
abota Ne9| ocobennocTH
JlaGopaTopnast ~ pabora Ne9 p
«3yueHue arpod3KOCUCTEM
86 | «M3ydueHne SKOCHCTEMBI CKBEpA|
9KOCHUCTEMBI Ha TIpuMepe
CBOETO TOpoJa.»
CKBEpa CBOEr0 | FOPOACKOTO
ropoja.» CKBepa.
Brimensats wepter | @O,MO
BITUSTHUS
JIESTSIIbHOCTH
JlaGopatopHast | ueloBeKa Ha
paboraNel0 9KOCHCTEMEI.
JlaboparopHas pabortaNel0 «M3yuyenne HUcnonszoBaTth
87 «3yuenwue AHTPOIIOTEHHOTO AHTPOTIOTEHHOT | DIIEMEHTHI
BITUSTHUS Ha MIPUPOIHEIE O BIUSIHHUA  Ha| IPUYUHHO-
9KOCHCTEMBI CBOETO TOPOJIA.» NPUPOIHBIC CIIEZICTBEHHOTO
9KOCHUCTEMBI aHanm3a s
CBOETO TopoJia.» | 00BsICHEHHS
pe3yIbTaToB
nabopaTopHOU
paboTHL.
88 [ 3auér No7 TectupoBanue. T
B3aumMooTHomeHusI MeKIY
OpPraHu3MaMu
[aBatp no
oTIpe/ieTIeHHe
KIIIOYEBOMY
MIOHSTHUIO.
HassiBatb GopMel
DopMbl Gbop
cuMOuno3a u
B3aMIMOOTHOIIICH
9 BBIJICIIATh UX
ui.
OCOOCHHOCTH.
ITo3utuBHbBIE
N OTHOIIICHUS
89 Dopmbr B3aMMOOTHOIIIEHHUH. Eecerna OOBACHATH
[To3uTHBHBIC OTHOIICHHS A IBOJIIOIIMOHHOE
IIpocmotp
Npe3eHTalUuH 3Haterme
P cuMOmo3a.
CocraBnenue
CPaBHUTEIBHOMN
Ocy1ecTBIATh
TaOIULIBI
CaMOCTOSITEIIbHEI
1 TOUCK
OHMOJIOTHYECKOM
nHPOPMAaLIUH U3
Pa3IMYHBIX
HCTOYHUKOB
aBatb no
AHTHOHOTHYECK | OTIpejielieHUe
W€  OTHOIICHUS.| KIFOUYEBOMY
XHITHAYECTBO TIOHSITHIO.
AHTUOMOTHYECKHE  OTHOIICHHUS.
90 Becena IpuBOANUTE
XHITHAYECTBO
IIponoskuTh MPUMEPHI
3aroTHeHNE XUIIHAYECTBA Y
Ta0JIUIIBI Pa3TUYHBIX TPYIIT

OpPraHU3MOB.




OOBICHITE
OHMOJIOTHYECKYIO
pOJIb
XUAIIHUYECTBA.
OO0O0CHOBEIBATH
MIPOSIBIICHUE
MaTeMaTHYECKOM
MOJIEJIH CUCTEMBI
«XHIIHUK-
HKEPTBAY.
XapakTepus3oBaTb
MIPOSIBIICHUE
XUAIIHUYECTBA.

91

[Tapazutuszm

[Tapazutuzm.

[aBatp
onpeeIcHue
KIIFOUEBOMY
nousTuo. OTanda
Th XHUIHUYECTBO
OT Mapa3uTu3Ma.
XapakTepus3oBaTh
MIPOSIBIICHUE
napasuTusma.

no

92

Konkypenrusi.

Konkypennus.

JlaBaTh
OTpeICTICHHE
KITIOYCBOMY
TIOHSATHIO
.O0BACHATD
BIIMSIHUE
KOHKYPEHIIUH Ha
WHTEHCUBHOCTD
JKU3HEIEATEIBHOC
TH
COTIEPHUYAIOIITIX
BHIOB
.XapakTepu3oBar
b TIPOSIBJICHHE
KOHKYPEHITUH.

no

93

Cemunap mo
«B3aumooTHOIICHHS
OpraHU3MaMm»

TEME
MEXIY

Cemunap o
TEME
«B3anmooTHOII
CHUS MEXIY
OpTaHU3MaMID)

Pemrarts 3a1aun
10 TeEME
«B3anMOOTHOIIIEH
U MEXKITY
OpraHU3MaMID)
OOBACHATH PONIb
B3aMMOOTHOIIICHU
1 MEXTY
OpraHU3MaMH B
obecrnieueHn
OHOJIOTUYECKOrO
paBHOBeCHS B
JIKOCHUCTEME

no

94

3augeT Ne®

TecTupoBaHue.

Bbuocdepa u yesaoBek

B3aumocBa3nb
odomecrsa. buosorns
NMPUPOABI

NPUPOLIN
OXpPaHbI




95

Bo3znelictBue
MIPUPOTY B

JeaoBeKa Ha
nporecce

CTaHOBJIEHHUS 00IIECTBA

Bo3sneiictBue
yeJIoBeKa Ha
MIPUPOIY B
rporecce
CTaHOBJICHUS
o01IecTBa

becenma
TTUCKYCCHUS

JlaBaTh
OTIpeAETICHMUS
KITFOYEBBIM
TTOHSTHSM.
OOBACHATH
BIIMSIHUE HA
OKPY>KaIOIyI0
cpemy
JeSITebHOCTH
MEepPBOOBITHOTO
YyeJoBeKa.
XapakTepus3oBaTb
pa3BUTHE YICHUS
0 Hoocepe
B.M1.Bepranckum

@O0,

96

IIpuponusie
UCIIOJIb30BaHUE

pecypcsl W HX

IIpuponusie
pecypcsl 1 HUX
UCIIOJIb30BaHUE

JlaBaTh
ONpelEICHUS
KITFOUEBBIM
MTOHSITHSM.
IIpuBoauTh
IIPUMEPHI
MIPUPOTHBIX
pecypcoB
Pa3JIMYHBIX TPYyNII

D0

97

ITocnencreus
JIeSTEIbHOCTH
OKpY>Karomen
3arps3HEHHS
cpensl

XO3SIMCTBEHHOM|
genoBeKa JUTST
Cpepbl.
OKpYy>Karolen

ITocnencrus
XO3SIMCTBEHHOU
JIeSITeIbHOCTH
YyeJioBeKa
OKpy>Karolen
CPE/IbL.
3arpa3HeHus
OKpYy Karolen
Cpensl
IIpocmotp
MIpe3eHTAIUN
OO6cyxenue
IPOOJIEMBI

InIE:

JlaBaTh
ompeeIcCHIe
KIIFOUEBOMY
MOHSTHIO
OnuceIBaTh
BIIMSIHHE
3arpsA3HCHUS
BO3TyXa,
TIPUPOIHBIX BOJ
Ha OMOLICHO3.
OOBIACHATD
MIPUYUHBI U
IOCJIEICTBUS
3arps3HeHUs
aTMocepsl,
MIPECHBIX U
MOPCKHUX BOJI,
ITOYBEL.
[IpuBoguTs
MIPUMEPBI
HCTOICHMS
BOJIHBIX
pecypcoB.
XapakTepru3oBaTh
CITOCOOBI
YMEHBIICHUS
BPEIHBIX
IOCJICACTBHI OT
Pa3IUYHBIX
CEIIbCKOXO3SHCTB
€HHBIX
3arpsI3HEHUH.

010

98

Bnusguue

YCJIO0BCKa Ha|

Bnusuue

HasrwiBaTh

J0)




PaCTUTENbHBIN U )KUBOTHBIA MUP YeIoBeKa Ha| pacTeHUs
PACTUTENBHBIN U | )KUBOTHBIX,
JKUBOTHBIM  MUP| HAXOSAIINXCS
becena oJ, yrpo3oi
Huckyccus HCYEC3HOBCHUSI.
OOBSACHATH
TIOCIICICTBHSI
YHHYTOKEHUS
JIECOB.
BreisBnsaTh
AHTPOTIOTCHHBIC
W3MECHCHUS B
JKOCHCTEMaX
CBOETO pEeTrhoHa.
XapakTepu3oBaThb
BIIMSIHHC
YeJIOBEKa Ha
pacTUTENbHBIN U
>KUBOTHBIM MUp
3emun
Ha3sriBathb @0
UCTOYHUKHU
PaArOaKTUBHOTO
PannoaktuBHOE
3arps3HEHU
PamnoaktuBHOE 3arpsi3HEHNE 3arpASHCHHe ounocgepsl.
99 6 ouocheps
nochepsl OOBSACHATH
becena
OKIAT MIPUYUHBI U
MOCJICICTBUS
PaArOaKTUBHOTO
3arps3HeHUs
Awnanuz n| OneHuBaTh 1o
OIICHKA BPEJIHbIC
100 Cemunap 1o teme: «bruocdepa u rI100aIbHBIX MOCNEACTBHSA
YEIIOBEK.)» AHTPOTIOTCHHBIX | XO3SIHCTBEHHOM
W3MEHEHU I B| IEATEIILHOCTH
IPUPOJIE. YeJI0BEKa.
T
Pemenne 3agau
101 |[3auer Ne9 [0 MarepHaiam
EID.
buonunka kak| JlaBaTh no
Hay4HOE OTIpe/ICIICHIEC
buonuka KaK Hay4HOE 000CHOBaHHE KJIFOUEBBIM
o0ocHOBaHUE WCTIOJb30BaHHUS WCTIONb30BaHUs | moHsTusaM. HazbiB
102 | 6uonornueckux 3HaHUM 1A OMOJIOTHYECKUX | aTh OCOOEHHOCTH
pelIeHnsl WHXEHEPHBIX 3a1ad U 3HaHUU IUTsI| CTPOGHUS |
Pa3BUTHS TEXHUKH. perieHus MIPUCTIOCOOICHHUS
MHXEHEPHBIX JKUBOTHBIX U
3amaqy | pacTeHui




pa3BUTHSA
TEXHUKH
.Pemenne 3amaa
1o MaTeprajgam
EID.

HCIIONTE3YEMBIX
YEJIOBEKOM B
CTPOUTENBCTBE,IP
OMBITIIEHHOCTH.

103-
105

Pemenue 3amau no Marepuaiam

EID.




YyeOHo-TeMaTH4YeCKOE MJIaHUPOBAHUE.

Ne ni/nt Kos-Bo yacos Koa-Bo
HaumeHoBaHHe TeMbI NPAKTHYECKUX
padort
1. L 58
IBOJIIONMOHHOE YUeHHUE 9
1. 2. | B3aumooTHOIIEHHUs OpraHusMa u cpeabl. OCHOBBI 44 A
IKO0JIOTUH
2. 3
Peseps. Pemenne 3axa4 no marepuasam EI'J.
UTOoro 105 13

TPEBOBAHMUS K YPOBHIO ITIOAI'OTOBKHA BBIITYCKHUKOB

B pesynomame uzyuenua 6uonozuu na npopuinvhom ypoene yueHuK 00nxicen:

3HATH U IOHUMATh:
e OCHOBHBIE NOJ10XMCeHUA OUOJIOTUYECKUX TeOpH (KJIETOUHAsI TEOPHUs; XPOMOCOMHAs TEOPHS
HACJIEJICTBEHHOCTH; CUHTETUYECKasi TEOPHUS SBOJIOLMH, TEOPHUSl aHTPOIOreHe3a); yuyeHu (o
nyTsX W HamnpabieHusx osBomouuu; H.M. BaBunoBa o wnenrpax wmHorooOpasus Hu
MIPOUCXOXKIEHUS KyJIbTYpHBIX pactenuii; B.M. Bepnaackoro o Ouocdepe); CynHOCTbH
3akoHOB (I".Menpens; cuemieHHoro HacienoBanus T.MopraHa; TOMOJIOTHYECKUX PSJIOB B
HaCJICJICTBEHHOM U3MEHYHUBOCTHU H.N. Basuiogna; 3apOABILIEBOTO CXOJICTBA;
OMOTEeHETUYECKOT0); 3aKOHOMEPHOCTEH (M3MEHYMBOCTH, CIEIJICHHOTO HAaCIeIOBaHUS;
HACJICIOBAHUS, CIEIUICHHOTO C TIOJIOM; B3aMMOJICMCTBUSI T€HOB W WX IIUTOJIOTHYECKHUX
OCHOB); mpaBwi (moMuHupoBaHus [ .MeHmens; HKOJIOTHYECKON MHUPAMHJIbI); THUIIOTE3
(4MCTOTHI TaMET, CYIIIHOCTH U MPOUCXOXKICHUS KU3HU, IPOUCXOXKIACHUS YETIOBEKA);

e CmpoeHue Ouoa02uUecKUX 00beKmoes: KIETKU (XMMUUYECKUN COCTaB M CTPOEHHUE); TCHOB,
XPOMOCOM, J>KEHCKHX U MYXKCKMX TaMeT, KJIETOK IPOKApUOT U DYKApUOT; BHUPYCOB;
OJTHOKJICTOYHBIX U MHOTOKJICTOUHBIX OPTraHU3MOB; BUJIa U SKOCUCTEM (CTPYKTYpa);

o CYUW{HOCHIb OUONIOZUYECKUX NPOUEccOo8 U AGHeHUll. OOMEH BEIIECTB W TpEBpaIlCHUs
DPHEPruM B KJETKE, (POTOCHMHTE3, IUIACTHUECKHUN M HSHEpreTHdecKkuii oOMeH, OpoKeHHeE,
XEMOCHHTE3, MHUTO3, MEHO03, pPa3BUTHUE TaMET Yy IBETKOBBIX PACTEHHA M IMO3BOHOYHBIX
KUBOTHBIX, Pa3MHOXXCHHE, OIUIOJIOTBOPEHUE Yy IBETKOBBIX PACTEHHA W ITO3BOHOYHBIX
KUBOTHBIX, MHIUBUAYAJILHOE pa3BUTHUE OpraHu3Ma (OHTOTeHe3), B3aMMOCHCTBUE TCHOB,
MOJTyYCHHE TeTepO3uca, MOIHUILIONAO0B, OTIAICHHBIX THOPHUIOB, ACWCTBUE MCKYCCTBEHHOTO,
JNBIDKYIIETO W CTa0miM3upymomero ordopa, reorpaguueckoe ¢ IKOJIOTHYECKOE
BU1000pa30BaHUE, BIUSHHUE AJIEMEHTAPHBIX (DAKTOPOB IBONIONHMU HA TEHO(OH/I MOIMYIISAIUH,
dopmMHupoBaHHE MPUCIIOCOOIEHHOCTH K Cpeae OOUTaHWs, KpPYroBOPOT BEIIECTB U
IpEeBpalICHHs] SHEPTUHU B IKOcHCTeMax U 6rocdepe, 3BOMIOIHs Onochepsr;



s Coépemennyro 6”0]102”‘!801{))}0 MEPMUHOI0CUIO U CUMBOJIUK) s

B pe3ynomame uzyuenus ouonozuu Ha npo@uibHom yposHe yueHUK 00J1:4CeH YMeThb:

e 00BACHAMb POJIb OMOJOTMYECKUX TEOPHM, WIEH, MPUHIUIOB, TUIOTE3 B (POPMUPOBAHUU
COBPEMEHHOW €CTECTBEHHOHAYYHOM KAPTHWHBI MHpA, HAYyYHOTO MHUPOBO33PEHMS; €IUHCTBO
KUBOM M HEXUBOM HPUPOJIBI, POACTBO >KHUBBIX OPraHM3MOB, HCIOJB3Ysl OHOJIOTUYECKHE
TEOPHUH, 3aKOHBI U IIPABUJIA; OTPULATEIBHOE BIMSHUE AJIKOTOJIsl, HUKOTHHA, HAPKOTUYECKUX
BEILECTB HAa Pa3BUTHE 3apOAbIIIA YEIOBEKA; BIMSHUE MYTAarcHOB Ha OpPraHU3M YEJIOBEKa,;
B3aMMOCBSI3M OPTaHU3MOB M OKPYKAlOLIEW Cpenbl; MPUYHMHBI 3BOJIIOLMU BUIOB, YEIOBEKA,
ounocgepsl, €IMHCTBA YETIOBEUYECKUX PAC, HACJIECTBEHHBIX U HEHACIIEICTBEHHBIX N3MEHEHU,
HACJICJICTBEHHBIX 3a00JIeBaHMUN, TEHHBIX M XPOMOCOMHBIX MYyTalllii, yCTONYMBOCTH,
CaMOpEeryJisIliMM, CaMOpPa3BUTUS U CMEHBl SKOCUCTEM, HEOOXOJIUMOCTH COXpaHEHHUS
MHOT000pa3us BUOB;

e YCMAHABIUBAMb 63AUMOCEA3U CTPOCHUS U (PYHKUMM MOJEKYJI B KIETKE, CTPOCHUS U
GYHKIIUHA OpPraHOMJIOB KJIETKH; IJIACTUYECKOTO M JHEPreTHYeCKOro OOMEHa; CBETOBBIX U
TEMHOBBIX peakiuil (OTOCHMHTE3a; ABWIKYIIMX CHJI DSBOJIONMH; TyTeH W HalpaBJICHUM
ABOJIIOINH;

e pewiams 33J1a4v Pa3HOU CII0KHOCTH 1O OUOJIOTUH,

* COCMABIAMb CXeMbl CKPEUIUBAHUSA, TyTEH MEepPEeHOCca BEECTB U IHEPTUU B IKOCUCTEMAX
(Lenu mUTaHusl, MUILEBHIE CETH);

e onucvléamy KICTKU PACTCHUN W SKUBOTHBIX (O], MHUKPOCKONOM), OcCOO€il BHUIA IO
MOPGhOIOTHYECKOMY KPUTEPUIO, SKOCUCTEMBI M arPOAIKOCUCTEMBI CBOEH MECTHOCTH;, TOTOBUTH
Y ONUCHIBATh MUKPOIIPENApaThl;

e 6blAGNAMDb TIPUCIIOCOOJICHUS OpPraHW3MOB K cpeae oOurtaHus, apomMopdo3bl U
UMO0AANTAllUN Y PACTCHUH W )KUBOTHBIX, OTIUYUTEIIbHBIC MPU3HAKU )XKHUBOTO (Y OTACIBHBIX
OpraHu3MoB), aOHOTHYECKHE U OMOTHYECKHE KOMIIOHEHTHI JKOCHCTEM, B3aHMOCBSI3H
OpPraHu3MOB B DJKOCHCTEME, MCTOYHHMKH MYTareHOB B OKpYyKaromer cpeae (KOCBEHHO),
AHTPOIIOTEHHBIC N3MEHCHHS B YKOCHCTEMaX CBOEr0 PEruoHa;

e uccnedosamsp OMOJIOTHUYECKUE CUCTEMBI HA OMOJIOTMUECKUX MOJCIISX (aKBapUyM);

e CpasHu6ams OVOJIOTHYECKUE O0BEKTHI (KJIETKH PACTCHHM, )KUBOTHBIX, TPHOOB U OaKTepui,
HPKOCHUCTEMBI M arpOdKOCHCTEMBI), MPOLIECChl U sIBICHUS (OOMEH BEIECTB y PACTECHUU H
YKUBOTHBIX; TUTACTHUECKHUN W DHEPTeTHYECKUN OOMeH; (POTOCHHTE3 U XEMOCUHTE3; MUTO3 H
Melo3; Oecrosioe M MOJIOBOE Pa3MHOXKEHHUE; OIUIOAOTBOPEHUE Yy ILIBETKOBBIX PACTEHUH M
MO3BOHOYHBIX JKUBOTHBIX; BHEIITHEE ¥ BHYTPEHHEE OIJIOIOTBOPEHHE; (POPMBI €CTECTBEHHOTO
0TOOpa; HCKYCCTBEHHBIM M  €CTECTBEHHBIH OTOOp; CMOCOOBI  BUIA000pa3OBaHUS;
MaKpOABOJTIOIUIO 1 MUKPOIBOJTIOIMIO; ITYyTH W HAIIPaBJICHUS YBOJIIOIMH) U JIeTIaTh BHIBOJIBI HA
OCHOBE CPaBHCHUSI;

e AHAU3UPOGAMb U OUEHUEAMb PABTUYHBIC TUIIOTE3bl CYIIHOCTU >KU3HU, MPOUCXOKICHUS
JKU3HU U YEJIOBEKa, YeJIOBEUSCKHUX pac, rI00abHBIC aHTPOIIOTCHHBIC U3MEHEHUS B Onocdepe,
ATUYECKUE aCIIEKThl COBPEMEHHBIX MCCIIEIOBAHNN B OMOJIOTHUECKON HAYKE;

o OCYULECMBIAMb CAMOCHOAMENbHBLIL NOUCK OUO0N02UUECKOU UHpopmayuu B Pa3ITUIHBIX
UCTOYHMKAX (Yy4€OHBIX TEKCTaX, CIIPaBOYHUKAX, HAYYHO-TIOMYJSIPHBIX  U3JIaHUSX,
KOMITBIOTEPHBIX 0a3ax, pecypcax WNHTepHeT) U NPUMEHATH €€ B COOCTBEHHBIX



WCCIICIOBAHUSX;

B pe3ynvmame u3yuenus Ouonocuu Ha NpPOPUILHOM YPOBHE YUEHUK 00J1)HCEH
HCIO0JIb30BAaTh NMPUOOPETeHHbIEe 3HAHUSI M YMEHHUsSI B TMPAKTHYECKOH IeATEJHLHOCTH H
MOBCETHEBHOI JKMU3HU JJII TPAaMOTHOTO O(OPMIICHUS pE3YJIbTaTOB OWMOJIOTHUYECKUX
HCCIIEIOBaHM; 000OCHOBAaHHUS U COOJIIOJICHUS MPaBUJI MOBEICHUS B OKpY’KaIOIIeH cpene, Mep
MpO(IIAKTAKA PacIpoCTpaHeHus: BUPYCHBIX (B Tom uwmcie BUY-undexnum) m apyrux
3a00JIeBaHUM, CTPECCOB, BPEIHBIX MPUBHIUCK (KYypeHHE, aTKOTOJIM3M, HAPKOMAHWS); OKa3aHHsI
NEepBOM TIOMOIIM TIPH MPOCTYIHBIX W JPYrUX 3a00JIEBaHUSAX, OTPABICHUM MHUIICBBIMU
MPOIYKTaMU; OTPEICICHUS COOCTBEHHOW TO3WIIUA TIO OTHOIICHHIO K JKOJOTHYCCKUM
mpoOjemMaM, TOBEICHUIO B TPHUPOTHOM Cpene; OICHKA ATHYECKHUX aCMEKTOB HEKOTOPHIX
HcCclieIOBaHUM B 00J1aCTH OMOTEXHOJIOTUH (KJIIOHUPOBAHUE, UCKYCCTBEHHOE OILJIOOTBOPEHHUE).

KtUl(ZHddeO'm emamuiecKoe njiaHuposanue.

H Kon-Bo [1naHunpyemblii Aata
auMeHoBaHue TeMbl
Ne ypoka ypoKa. YyacoB nepuoa drakTnyeckoro
npoBeaeHusa |npoBeneHuns.
1 MoBTOpEHME 1 0000LLIEHNE 2
nponaeHHoro.BeegeHue.
WNcTopusa passuTtus 1
3 npeacTaBreHnin o pasBuTun
XWU3HKU Ha 3emne.
4 Cunctema opraHnm4eckon npupoabl 1
K.JlnHHes.
5 PasButne 3BOMIOLUMOHHBLIX UaEN 1
K. B. Ilamapka
CemuHap no 1. «Passutne 1
6 3BONMOLNOHHBIX NOEN B
000apBMHOBCKUI Nepuoa.
EctecTBEHHO-Hay4HblE 1
7 npeanocbInku Teopun
Y.dapsuHa.
3 YyeHune Y.[lapBuHa.o 1
NCKYCTBEHHOM OTHOpE.
YyeHue Y. JapsBuHa o 1
9 €eCcTecTBeHHOM oTOOpe.PopMbl
6opbObI 3a cyLecTBOBaHME
YyeHwne Y. [lapuHa o 1
10 €CTEeCTBEHHOM
oTb6ope.ObpasoBaHMe HOBbIX
BMAOB.
M.P.Ne1 «CpaBHuTENbHaAsN 1
11 XapaKkTepucTnKka ecTeCTBEHHOIo U
NCKyccTBEeHHOro otbopa.»
12 3ayeTtNe1 1
13 PasBuntne aBomnoLUNOHHON Teopumn 1

B MOCrneaapBYHOBCKUIA NEPUOA.
14 OBOMNIOLMOHHAsA ponb MyTaLuMi 1



15

16

17

18

19

20
21

22

23

24
25

26

27

28

29

30

31

32
33
34

35
36

37

38

39.

40

"eHeTnyeckme npoLecchl B
nonynsaumsix.
dopmbl ecTecTBEHHOro oTbopa.
M.P.Ne2 «CpaBHeHMne npoueccoB
OBVXKYLLEro un
cTabunmampytroLiero oTbopoB. »
CemuHap no T. «[BuxyLune cunbl
3BONIOLUNY.
Apantaums opraHn3mMoB K cpefe
obuTaHus.

Bua ,kputepum Buaa.
BugoobpasoBaHne
M.P.Ne3 «CpaBHeHue npoueccoB
3KONOrM4ecKoro n
reorpadn4eckoro
BMAoobpasoBaHms. »
CemuHap no 1. «OCHOBHbIE
NONOXEHNS CUHTETUYECKON
T.9BOSMOLNN. »
3auet Ne2
Makpoasontouns. HanpaeneHus
3BOSIIOLMM.

MyTn gocTmxeHus
BGuronorn4yeckoro nporpecca.
M.P.Ne4 «CpaBHuTEenbHas
XapakTepucTtuka nyTem un
HanpaBfeHN 3BOSTHOLNN. »
M1.P.Ne5 «BbisiBneHue
apomopd030B ypacTEHUN.»
J1.p.Ne6 «BbIsiBNEHME
nanoagantauum ypacTeHUn»
MPNe7 «BbiaBneHne
apomMopd030B Y XKNUBOTHbIX.»
J1.P. «BbisiBneHne
nanoaganTauuni y >KXMBOTHbBIX.»
OCHOBHbIE 3aKOHOMEPHOCTH
3BOSIIOLMM.
lMpaBuna aBonoLmm
CemuHap no T. «OCHOBHbIE
3aKOHOMEPHOCTU 3BOSIOLINN. »
3ayéTt Ne3
MpeanockInkn BO3HMKHOBEHUS
XM3HU Ha 3emne.
I.P.Ne8 «AHanna un oueHka
PasnuyHbIX MMNoTe3
BO3HUKHOBEHWSI XKM3HWN Ha
3emne.»

Pa3Butne Xn3Hu B apXenckom
3pe,npoTEPO30NCKON.
Pa3BuTune xnsHu B paHHeM
naneosoe.

PasBuTne XnsHu B no3gHem
naneosoe.
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41
42

43

44
45

46
47
48

49

50

51

52

53

54

55
56

S7

58

59
60
61
62

63

64
65
66
67

68

69

PasBuTtne xn3Hm B Me3osoe.
Pas3BuTune *Xn3Hu B KaNHO30€.
CemuHap no 1. «OCHOBHbIE
YepThbl SBOSIOLMM PACTUTENBHOIO
N )XKMBOTHOIO MuMpa.»
3a4éTNe4
PasButne npencrasneHnin o
NPOVCXOXAEHUMN O YESOBEKE.
MecTo yenoBeka B XX1BOW
npupoae
OBonoumsi NpPMMaToB.
Craaun spontouun Yenoseka
[JpeBHenwne nogu.
Craaumn sponouum
yenoBeka.[lpeBHue noau.
Ctagum sonoummn
yenoeeka.llepBble COBpeMEHHbIE
noau.
dakTopbl 3BOMOLUN
COBPEMEHHOT0 YeroBeKa.
CemuHap no T . «[MponcxoxaeHne
yenoseka.»
CoBpeMEeHHbI 3Tan aBonoLnn
yernoBeka
N.P.Ne9 «AHanun3 u oueHka
pasnnYHbIX TMNoTe3
dopMMpPOBaAHUS YENOBEYECKNX
pac.
3a4éTNe5
OKororvs Kak Hayka.
Buocdepa — xmBasa obonoyka
NnaHeThbl.
CtpykTtypa 6uocdepsbl.Kusbie
OpraHu3mbl.:
KpyroBopoT BoAbl B Npupoae.
KpyrosopoT yrnepoga.
KpyrosopoT docdopa n cepbil.
KpyroBopoT a3sora.
M.P.Ne10 «CocTaBneHue cxem
KpyroBopoTa
yrnepoga,kmcrnopoga,asorta.»
3a4eTNeG.

NcTopusa popmmnposaHns
COOOLLECTB XMBbIX OPraHM3MOB.
OCHOBHble BUOMbI CYLUW.
JIPNe6 «OnncaHne akocucTeMsbl
CBOEN MECTHOCTU.»
CemuHap no 1. « OCHOBHble
Buombl cyLn. »
EcTecTBeHHble coobLuecTBa
XMBbIX OPraHn3MoB.
BroreoLeHo3bI: 3KOTOM U
OnoLeHos.
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70

71

72

73

74

75

76

77

78

79

80
81

82
83

84

85

86

87

88

89

90

91
92

93

94

ABunoTudeckme akTopbl cpeabl.
Temnepatypa.
AbBunoTnyeckne daktopbl cpeapl
Ceer.
AbnoTtunyeckmne gakTopbl
cpenbl.BnaxHocTb.
MHTEeHCUBHOCTbL AencTBus
drakTopa; orpaHn4MBatoLLnmn
dakTop.
B3anmopencteme paktopos
cpeabl, npeaenbl BbIHOCAMBOCTM.
CemuHap no 1. «Bo3gericteue
aburoTnyecknx hakTopoB Ha
OpraHu3mbl.»
buoTtnyeckne thaktopbl cpeqbl.
JIPNe7 «U3yyeHne
npmncnocobneHHOCT OpraHn3MoB
K BITUSIHUIO Pa3fMyHbIX
3KONOrM4Yecknx oakTopoB.»
Lenn nutanus.MNpasuna
9KOMOrMyeCcKnx NnMpamua.
MPNe11 «CocTtaBneHne cxem
nepeHoca BeLWeCTB 1 3Heprun B
aKocucTemax.»
Camoperynsaums 9KOCUCTEM.
CmeHa aKocuCcTeM.
MPNe12 «PelweHne
3KOMOrMyecKnx 3agay.»
ArpocucTemsil.

MPNe13 «CpaBHuTEnbHaNA
XapaKTepucTunka aKkocucTem u
arpo3KoCUCTEM. »
JIPNe8 «WNccrnepgoBaHmne
N3MEHEHWI B 9KOCMCTEMAX Ha
Ounonornyeckux Moaesnsx.»
JTIpNe9 «N3yyeHne akocucTemsl

CKBepa CBOEro ropoaa.»

JNIPNe10 «W3y4eHune
@HTPOMOreHHOro BNUAHNA Ha
NPUPOSHbIE 9KOCUCTEMbI CBOEIO
ropoga.»
3ayéTNe7
dopMbl B3aNMOOTHOLLIEHNNA.
[MO3NTUBHbIE OTHOLLEHWS.
AHTUBNOTMYECKME OTHOLLIEHUS
XULWHNYECTBO.
Mapa3ntnam.
KoHKypeHLuS.
CemuHap no 7.
«BsaumooTHoOLEHNA Mexay
opraHu3mamm.»
3ayét Ne8
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95

96

97.

98

99

100
101.

102-105.

Bo3pgenctBune yenoseka Ha
npupoay.
MpupogHble pecypcbl U UX
NCNOMb30BaHueE.
3arpsisHeHne okpyxatoLen
cpeabl.

Brnnanue yenoseka Ha
pacTUTENbHbIN N XXUBOTHBLIA MUP.
PaguoaktueHoe 3arpssHeHue
Guocdepsl.

CemuHap no Teme «brocdepa n
YernoBek»

3auéTNe9

PeweHue 3aga4 no
martepuanam EINd






