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BBEJAEHHUE

B name Bpemsi 06 3Koioruu 3HAIOT Bee. M pu ATOM KaKJIbId 4eloBeK
MOHUMAET 3TO CJOBO MO-CBOeMY. B monapisomemM OOJIbIIMHCTBE CIIy4YaeB MO
JKOJIOTHEN MOAPA3yMEBAIOT HETATUBHBIE MOCIEACTBUS JEATEIBHOCTH YEJIOBEKA
B OKPY’KalOIlIEH €ro cpeae.

Opnako  HeraTuBHbIE  D(PQEKTh  Pa3BUTHS  MPOMBIILICHHOCTH,
TpaHCIIOpTa U JIPYrux (HopM JesATEIbHOCTH YENIOBEKa MMEIOT Oosiee HIMPOKOE
3HayeHue. Peub wugeT o0 HapylmleHUH (QYHKIMOHUPOBAHUS MPUPOIAHBIX
COOOILECTB JKMBBIX OPraHU3MOB, COBOKYIHas JI€ATEIbHOCTh KOTOPBIX
o0ecrieunBaeT caMy BO3MOXKHOCTb CYIIECTBOBAaHHWS KU3HU KakK TIJI00aIbHOTO
SBJICHUSL.

NHorga »HKOJOTHIO pPacCMaTpUBAalOT TOJBKO KaK YUYEHHE O Cpene
oOuTaHug. DTO TOXKE€ HE COBCEM BEpPHO, T.K. CPEely HEJb3sl paccMaTpuBaTh B
OTpBIBE OT OPraHU3MOB, KaK W OpPraHU3Mbl BHE HX cpelbl oouTanus. IMeHHO
opraHu3Mbl C(HOPMHUPOBAIIM COBPEMEHHYIO Cpelly, U UM TPUHAJICKUT
IIEPBOCTENIEHHAS POJIb B HEUTpaIM3alMU T€X BO3JIECUCTBUN Ha CpeNy, KOTOPBIE
IIPOUCXOINIIN Y MTPOUCXOJAT MO PA3IMYHBIM IPUUMNHAM.

JIaHHBIE METOAMYECKHE YKAa3aHUS MMEIOT CBOECH LEIbI0 O3HAKOMHUTH
CTYZIEHTOB C OCHOBHBIMM 3aKOHOMEPHOCTAMH JKU3HENEATEIbHOCTH OPTaHU3MOB,
B3aMMOCBSA3aHHBIX CO CpeJol OOuTaHUs W C OOUIMMHM 3aKOHOMEPHOCTSIMU
JeicTBUS (paKTOPOB Cpebl HA OPTaHU3MBI.

OCHOBHBIC MTOHATUHA

Kaxnaplii opraHu3m KUBET B KOHKPETHBIX YCIIOBHUSX, KOTOpPbIE B
MIPOIIECCE ABOJIIOIUYU BJIMSUTA HA €T0 OOJHMK M MPOIECCHI KU3HEAEATCITLHOCTH.
YacTe OKpyXarollend NOpupoAbl, OKa3blBAKOIIAs IMPSMOE WIM KOCBEHHOE
BO3JICUCTBHE Ha JKUBBIE OpPraHU3Mbl, Ha3bIBACTCA Cpedol O0OUmMAaHusl.
KOHKpETHBIN y4acTOK Cpenbl, 3aHATHII TEMU WM WHBIMU BHUJIAMH, HA3bIBAIOT
MecmoooumaHuem.

Bozpenicteue  cpeapl  Ha  OpraHU3M  OCYILIECTBISIETCA — 4Yepe3
AKOJIOTMYECKUE (PaKTOPhI: aOMOTHYECKUE, OMOTUYECKUE U aHTPOTIOTEHHBIE.

B npotiecce 3BoMIONMK Y OPraHU3MOB TOSIBIISIFOTCS NPUCHOCOOUMENbHbLE
NPU3HAaKu, KOTOpble OO0ECNEeUMBAIOT UM  YCIEIIHOE€  BBDKHMBAaHUE W
BOCIIPOU3BEJCHNE BHUJAa B JIAHHBIX YCJIOBUSAX (NIPEUMYINECTBA B XOJE
eCTeCTBEHHOro o0t1Oopa). IlpucmocoOiieHus BBIpaKEHBI BO BHEIIHEM U
BHYTPEHHEM CTPOCHUH, (PUBMOJIOTUYECKUX M OHOXMMHUYECKUX MpoIeccax,
MOBEJICHUCCKUX PeaKIusX (Tadir.).

Ilonynsayus — COBOKYIMHOCTb OCOOEH OJHOTO BHJIa, MMEIOIIAs OOIIHit
reHO(QOH]I M HACENSIONMIUX OMpPEACIEHHOE MPOCTPAHCTBO C OTHOCUTEIHHO
OJIHOPOJHBIMU YCIIOBUSIMU OOMWTAHUSI, W30JIMPOBAHHAsT B MPOCTPAHCTBE W
BPEMEHHU OT IPYTUX aHAJIOTUYHBIX COBOKYITHOCTEW TOrO k€ BUAa. Baxuenmmmun
XapaKTEPUCTUKAMU MOMYJISIHAM CUYUTAKOTCS €€ YHUCIECHHOCTh, IUIOTHOCT,
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BO3PAcTHOM M TOJIOBOW COCTaB, paclpeiesieHue B MPOCTPAHCTBE, POKIAEMOCTh
Y CMEPTHOCTb.

SIBneHue, Mpu KOTOPOM OJUH OMOTEOIIEHO3 3aKOHOMEPHO 3aMEHSIETCS C
TEYCHHEM BPEMEHH APYTHM, B CHJy BHEIIHUX WJIA BHYTPEHHHUX /I HETO
MPUYMH, Ha3BaH CMEHON OMOT€OIIeHO30B, UJTH cyKyeccuell. B 0CHOBE CyKIlecCuu
JKUT HEMOJHOTa OWMOJOTHYECKOTO KPYroBOpOTa B JAaHHOM OHOIICHO3E.
[Tonoxenue BHIA, KOTOpPOE OH 3aHUMAET B OOIIEH cucTeMe OHOIIEHO3a,
KOMITJIEKC €ro OWOIIEHOTHMYECKUX CBs3ed U TpeOOBaHMI K aOMOTHYECKUM
bakTopam cpeibl Ha3bIBAIOT 9K0I02UUECKOU HUULel.

IIpakTnueckas padora 1
BbBISIBJIEHUE IPU3HAKOB HPUCITIOCOBJEHHOCTH

OPI'AHU3MOB K YCJIOBUAM CPE/Ibl OBUTAHUA
Leab paGoThl: BHISIBICHUE CBSI3€i OPraHU3MOB C YCIOBHUSIMU CPEJIbI OOMTaHUS.

OBOPYJIOBAHME: KOMHATHBIC pacTeHus, yyyesa J)KUBOTHBIX,
BUJICOMATEpUAIbl, MUKPOCKOIIBI, NMPEIMETHBIE U TOKPOBHBIE CTEKJIa, OPUTBHI,
MpEenapoBaIbHbIC UIJIbI, TUTIETKU, CTAKaH C BOJIOW, CIPAaBOYHbBIC MATEPHUAJIBI.

IIpumeuanue. /{15 paGoThl 11€7€CO00pPa3HO BHIOPATh pacTEHUs, OOUTAIOIINE B
pPa3HBIX YCJIOBHUAX, HAIPUMEDP, DJOACK0 KaHAJCKYH0, ajgod JpPEBOBUIHOE,
CEHIIOJINIO, KOJIEYC U JIp.

Omoness KaHaACKash — IBETKOBOE BOJHOE pAaCTEHUE M3 CEMEMCTBA
BOJOKpacoBble. PonnHa — BomoeMbl CeBEpHOU AMEPUKH, aKKIUMAaTU3UPOBAaHA
B EBpome. Xopomo pacrer mpu temmneparype +20 — +30 °C, HO MoOXer
NEePEHOCUTH U 00Jiee HU3KYIO TEMIIEPaTypy; TpeOoBaTeIbHA K OCBEIIICHHUIO.

AJ03 JIpEeBOBUIHOE, WJIM CTOJETHUK, W3 CEMEHCTBa acdojIeoBbIC.
Ponuna - ror Adpuku, Mackapeiickue octpoBa. CyKKYJIEHTHOE pacTEHHUE C
COYHBIMU JIMCTHAMH. XOpOIIO TMpHUCIOcoOeHo K 3acyxe. JroOuT erkue
IJI0JIOPOIHBIE TOYBKI, TpeboBaTenbHO K cBeTy. CeHmonus, win y3zamOapckas
¢duanka, u3 cemeiictBa recuepuenbie. Poquna — Y3ymbapckue u Yiyrypckue
ropel Bocrounoii Adpuku, rae Guanku pacTyT Ha pPEeUHBIX Teppacax, BOJIU3U
BOJOMAI0B. TpeOoBaTEIbHBI K PHIXJION MUTATEIIBHON MTOYBE, HE BBIHOCAT SPKOTO
COJTHEYHOTO CBETa, HE JIOOSAT CKBO3HAKOB. [lommBaioT WX peryasipHoO, HO
M30BITOK BOJIBI BPEACH JIJIST PACTCHHIM.

Koneyc nnu kpanuBka, U3 cemeiicTBa ry0orBeTHsie. PacpocTpanena B
Tpormmueckux Jiecax Asmm u Adpukn. CBETONMIOOMBOE PACTEHHE, HO TMPSMBIX
COJIHEYHBIX JIydel HE TEpHHT; TpeOOBaTEIbHO K MUTATEJIbHOW MOYBE; JIETOM
MOJIUB OOMJIBHBIM, a 3UMOM €ro yMeHbIlawT. L[BeTeHue kojeyca — mpu3HaK
HEJIOCTaTKa BJarv WIXA MUTATEIbHBIX BEHIECTB B MIOYBE.

BBIITIOJIHEHUE PABOTbI
1. Ucnons3ys yyuena, TabJIMIBI UM BUJEOMATEpUalIbl, BEIOEPUTE Cpeau



YKUBOTHBIX: MJIEKOITUTAIOIIMX — OOUTATeNeH JIECHON 30HbI (TUITUYHO HA3€MHBIX
— BOJIK, 3asl; Ha3€MHO-IIPEBECHbIX — Oelika, c000JIb; MOJYBOJHBIX —
oHAaTpa, 000p); NTHUI] TAPKOB M CaJ0B (IIEHOYKA, CJIaBKa); MTUIl OKOJIOBOIHBIX
(YTKa-KpsIKBa, IIaIljisfg); MTHUIl OTKPBITBIX MpocTpaHCTB (apoda, cTpayc);
YICHUCTOHOTUX — OOuTaTenel BOJOEMOB: pakooOpa3HbIX (madHUs, BOASHOU
OCIIUK, TaMMPYC); MayKOoOOpa3HbIX (MayK-cepeOpsiHKa, KIICIIU THApOaKapHHbl);
HAaCEKOMBbIX (JINYMHKH CTPEKO3, JKYKOB, BOJSHOW CKOPIHMOH, IJaJblll,
BOJIOMEPKH) U JIp.

Cpenu BHEIIHUX OCOOEHHOCTEHN Haj0 0OpaTUTh BHUMAHUE HA CTPOEHHUE,
OKpACKY U PacIoiOkKeHHE JIUCTHEB U CTEOJIeH Y pacTeHUM; CTpOEHUE, OKPACKy U
XapakTep MOKPOBOB OPraHOB MUTAHUS U TIEPEIBUKEHHS Y )KUBOTHBIX.

2. IlpurotoBbTe MHKpOIpemapaThl pa3HbIX OpPraHOB pPAacTEHUH,
pPacCMOTPUTE HX MOJ MHUKPOCKOTIOM M OIHUIIUTE OCOOEHHOCTH BHYTPEHHETO
cTtpoeHusd. Ha momepedHbIx cpe3ax JIMCTbEB MOXHO PAacCMOTPETh TOJIIHHY
CTEHOK 3MHJIEPMHUCA, COOTHOIIEHUE U PACIOIOKEHUE CTOJOYATOM M ry0yaToid
XJIOPOPUINIOHOCHON TKaHU, Pa3BUTHUE KYTHKYJIbl U MEXAHUYECKOW TKaHU B
OpoBOJALIIMX cocydax (kuikax). llpemapar M3 KOXHUIBI JIUCTa MO3BOJIUT
pPacCMOTPETh PACHOJIOKEHHE YCThUL, CPABHUTh HX KOJUYECTBO Yy pPa3HBIX
pacTeHul, ONKUCATh ONYIICHUE HA JTUCThSX.

[Io w3ydyeHHBIM TIpU3HAKAM YKAKUTE NPUHAMICKHOCTh PACTEHUM K
ompeneraeHHo — Mopdoakosoruuecko  rpymnmne  (kcepodur,  TUIAPOPUT,
ruAaToGUT Uity Apyroe).

3. U3 ¢u3nonoruueckux MposIBICHUN y KUBBIX PacTeHUU oOpaTuTe
BHUMAaHUE Ha OPUEHTALMIO JIUCTHEB PACTEHHUN K CBETY, UX CIHOCOOHOCTh K
BBIBEJICHUIO WIH YJepKaHuio Biard. HaOmronas mnoBeAEHYECKUE pEaKIHUH
KUBOTHBIX, ONUIIUTE CHOCOOBI JOOBIYM MHINHM, YKPBITUS OT Bparos,
B3aMMOJIEUCTBUS C OCOOSIMU TOTO K€ U APYTHX BHJIOB.

Jlannable y100HO (PUKCUPOBATH B BUE TAOIUIIBI HIIM CXEMBI, HalpUMeEp:
Tabnuna 1.1
[TpucnocoOeHre pacTeHUid K YCIOBUSIM MECT OOUTaHUS

[IpucnocoburensbH Bunel pacrenuit
bIC IIPU3HAKU Anon Koneyc Dnoxest
JPEBOBUIHOE KaHaJIcKast
TounrHa CTEHOK Dnuuepmuc ¢ DnuaepMuc ¢ | dnuaepMuc ciadbo
KJIETOK TOJICTBIMU TOHKUMH BBIPAKEH
snuepMuca CTEHKaMH, C CTEHKaMH, 0e3
JUCTHEB; HATTMYKE KYTUKYJION U KYTUKYJIbI
KYTUKYJIbI BOCKOBBIM HAJIETOM
PazButne
MEXaHUYECKON
TKaHU




Pacnionioxxenue
cToJI0YaToun

U ry04yaToi TKaHU

Pacnpenenenue
YCTBUII

Ony1ieHHOCTh
JTUCThEB (cTebIei)

Hpyrue  (ykazartb
KaKue)

YcnoBuss oOUTaHUS
pacTeHuu

Mopdoskonoruuec
Kasi rpymnmna

K  ycnoBusm

OoOuTaHUsI  OTHOCATCS  TEMIIEPAaTYpPHBIA  PEXKUM,
OCBEILIEHHOCTb, BJIQXKHOCTh, TPEOOBATEIBHOCTH K TUIOAOPOUIO TIOYBBI U JP.

Ta0Omuma 1.2.

[Ipucrnoco6IeHHOCTh pacTeHUM K IEUCTBUIO CBETA Kak
abnotruyeckoro (paktopa cpembl

[TpuzHaku OTKpBITEIC MECTa 3aTeMHEHHBIE MECTA OOUTAHUSA
pacTeHui oOuTaHus
[Ipeobmanaromias

dbopma KycTta

Cpennue pa3mMepsbl
no0eron

Cpennue pa3Mmepsl
JVICTHEB

MHTEHCUBHOCTD
OKPACKH JINCTHEB

Hpyrue  (ykasatb
KaKHe)

Tabmura 1.3

[TpucnocoOuTeNnbHBIE MPU3HAKY MITUL] — OOUTATENeH pa3HbIX OMOTOIOB




[Tpu3Haku nrui

JlecHBIE OMOTOIBI

OKOJIOBOI[HBIC IMpOCTPAaHCTBA

bonpoi Terepes- Harsa YTKa-KkpsKkBa
MECTPBIN KOocad oenas
JATEN

Xapakrep

KPBLIbEB

Ocobennoctu

HIDKHHAX

KOHEYHOCTEU

OO0padoTka pe3yIbTATOB M BBIBOABI
[Ipu oGpaboTKe pe3yabTaToOB HAOJIOICHUN 00paTUTE BHUMAHKUE Ha TO, B

KaKuxX IIpU3HAKax IIPOABJIAIOTCA

MIPUCIIOCOOUTETHHBIC

OCOOCHHOCTH Y

YKUBOTHBIX U (WJIM) PaCTEHUI; KaKyl0 pOJjb OHU UTPAIOT JIJIsl COXPAHEHHUS BUOB;

KaKOBO 3HA4YCHUC ITOABJICHUA

PUCTIOCOOUTENBHBIX

IIPU3HAKOB JJIA

CTaHOBJICHHSI BHUJOBOIO MHOIr000pa3us B npupone. IIpu BeImoaHEeHUU padOThI

BOCHOJIb3yiTEeCh Tab. 1.4.

Taomuma 1.4.

Axanramuu K 3aCyIlJIMBBIM YC/JIOBUSAM Y paCTeHI/Iﬁ H ’JKUBOTHBIX

Tun aganranuu

| ITpumepsl

1. Ymenvuwienue nomepu 600wt

Jluct TpancopMUpPOBaH B KOJIIOUKY

KakTtycoBbie, MoJI04an, XBOMHBIE JE€PEBbSI

IlorpyxeHHbIE yCTBULIA, JIUCTbS CBEPHYTHI B
LUTUHAD

CocHa

Toncrast BockoBasi KyTUKYJIa Juctes OOJIbIIIMHCTBA KCepo(uTOB,
HACEKOMBbIE
Toncreiii credens ¢ OonbmiuM oTHOWIEHHEM | CyKKYJIEHTHI

00beMa K TOBEPXHOCTH

OnynieHHbIe TUCThS

MHorue abIIMiCKUe pacTeHUs

COpacbIBaHUE JTUCTHEB NIPU 3aCyXe

Papn pacrenuii

YCTI)I/II_[a OTKPBITEI HOYBIO U 3aKPBLIThI JTHEM

ToncTsIHKOBEIE

OddextuBnas duxcammss CO; HOUYBIO TMPHU
HETIOJTHOCTBIO OTKPBITHIX YCTHHIIAX

C4 pacTeHus1, HanpuMeEp KyKypy3a

Brinenenue a3ora B BUJIE MOYESBOU KUCIOTEI

HaCGKOMBIe, INTHUIBI U HCKOTOPBIC PCTITUIINN

VY naenHas netiisa I eHie B moykax

[lycTpiHHBIE MJIEKOIUTAIOIINE, HalpuMep
BepOIIIO /I, MYCTHIHHAS KpbICa

Tkann BBIHOCJIBBI K BBICOKUM | MHOTHE MyCThIHHbIE PaCTEHUs, BEpOIIOA

TeMIlepaTypaM u3-3a YMEHBIIEHUS

MIOTOOTACIICHNS WM TPaHCIIUPALUU

JKuBoTHBIE IPSIUyTCS B HOpax MHorue MEJIKHE IIyCTbIHHBIE
MJIEKOIIUTAIOIINE, HANpPUMEpP  IIYCThIHHAs
KpbICa

JlpIxarenpHble OTBEPCTHS IPUKPBITHL | MHOTHME HACEKOMBIE




KJ1artaHaMu

2.Yeenuuenue noznowernus 600wl

OOmmpHas IIOBEPXHOCTHAs KOpHEBast
crcTeMa U TITyO0OKO NPOHHUKAIOIINE KOPHH

Hexkotopsie KaKTYCOBBIE,
OIyHIIMA, 1 MOJIOYan

HaTpuMep

JImuHHBIE KOPHU

MHorve anbnuicKue pacTeHUs, HampuMep
3JIEIbBEIC

IIpopbiTHE X00B K BOJE

Tepmutsl

3. 3anacarnue 600wl

B cau3ucThIX KIEeTKaXx W B KJIETOYHBIX
CTCHKax

KaktycoBsle, Mosouan

B cnennann3npoBaHHOM MOYEBOM ITY3bIpE

IlycTeIHHAS JIATyIIKA

B Buie xupa (Boja — MPOAYKT OKHCIICHUS)

[TycTeiHHAs KpbIca

4. Qu3uonozuyeckan ycmouiueocmy K nomepe 600bl

Hekortopeie »nuduTHBIE TAMOPOTHUKH
TJIayHBI, MHOTHE MOX000pa3HbIC
JIMIIAaMHUKH, OCOKa

n
n

[ToTepss 3HAUMUTENBPHOM YAaCTH MacChl Tella U
OBICTPOE €€ BOCCTAHOBJICHHE IPU HATMYUU
JIOCTYITHOM BOJIbI

Bepouioz (tepsiet mo 30 %)

5. “Yknonenue’

" om npoonemwl

[lepexxuBaroT HEOJIArOMPHUATHBIA TEPHOI B
BUJIC CEMSH

Dmmoabius KanudOopHUICKas

[lepexxuBaroT HEOJIArONMPHUATHBIA TEPHOI B
BUJIC JTYKOBHII MJIH KITyOHEH

HexoTopsie nunun

PacnipeenieHne ceMsiH B pacdyere Ha TO, YTO
HEKOTOpPBIC u3 HUX MOmaxyT B
OJIarONPUSITHBIC YCIOBHSI

Paznuunbie pacTeHus

[ToBenenueckue peakiuu u3deraHus

IloyBeHHBIE OpraHU3MBI, HAIPUMEp, KIICIIH,
JOXKIEBBIC YEPBU

JIeTHSA cIsTuka B CIIU3MCTOM KOKOHE

Jlox1eBbIe YepBH, TBOSKOIBITIAIINE PHIOBI

Bonpocs! Aj1s1 caMmonipoBepKu

Ha JKHUBBIC

1. Yto moHMMaeTCs MOl TEPMUHOM IKOJIOTHYecKas (WK Ku3HeHHas1) opma
BUaa ?

2. Kakue dakTopsl cpenbl BIUSIOT Ha JKUBBIE opranm3Mbl ? Kakue
3aKOHOMEPHOCTH  BIUSHUAS DKOJIOTHYECKUX  (PaKTOPOB
OpraHU3MBbI BBl 3HAETE ?

3. Urto Takoe »OKOJOTMYECKas TOJIEpaHTHOCTh, Buma? B yem cocrout
pazyinuue MEeXay SBpUOUOHTAMH U CTEHOOMOHTaMU ?

4. Kakue opraHu3Mbl Ha3bIBAIOT  OCMOKOH(pOpMeEpamH,

OCMOperyJisitopamu ?

a KaKHnue

Kakue pacrenus HaspIBaloT ruapodurtamu, a kakue mezopuramu? Kax
nojpasaesnsitorcs: me3ohutel? [lpuBeaute npuMepsl s KaXKI0M TPYIIIBI
pacTeHUN.

Kaxkue pacrenus otHocsiTcst K rpynime kcepoduros? [lpueanre npumepbl
pacTeHul, BXOIAIIUX B MOJATPYIITY CYKKYJIEHTOB U CKJIEPO(PUTOB.



7. Ilepeuncnure u3BeCTHble BaM amantanuu K HM3MEHEHUIO COJIEpKaHUs
KHUCIIOpOia B BOJIE.

8. IlpuBemute mpuMepbl MACCUBHBIX W aKTUBHBIX ajganrtauuid. K xakomy u3
ATUX TUIIOB AN TAllMU CJIEAYET OTHECTU MUMUKPHIO ?

IIpakTHyeckas padora 2
BJIUAHUE ABUOTHUYECKHUX ®AKTOPOB HA
JAEATEJBHOCTDB ITIOYBEHHbBIX OPI'AHU3MOB

Heas paGoThl: U3YYUTh BIMSHUE aOMOTHYECKUX (DAKTOPOB Ha
NEATEIBHOCTD [IOYBEHHBIX OPTaHU3MOB.

OBOPYJAOBAHME: namma 100 Bt, Garoiie ¢ Bo1oH, BOPOHKA, CETKa,
IIOYBa.

Ipumeuanue. [IpoOy MOYBEI MOXKHO B3ATh C MPUJIETAIONIETO K 3/1aHUIO
3€MEJIbHOTO Yy4YacTKa WM MNPUBE3TH C Jayd paHHEW OCEHbIO WJIM BECHOM.
MoOXHO  HCHOJIb30BaTh  IOYBY W3 TIOpIIKA KOMHATHOTO  PacTECHUS,
IIpeABaPUTEIILHO OOMIBHO MOJUBAEMOT0O HECKOIBKO JTHEH.

BBIITOJIHEHUE PABOTbI

H3BecTHO, dYTO OOJNBIIMHCTBO TOYBEHHBIX OPTaHW3MOB H30€raroT
M30BITOYHOTO TETJIa M BBICHIXAaHUs, ¥ TI0 BO3MOXKHOCTH, TIEPEIBUTAIOTCS B OoJiee
XOJIOJTHBIE Y BJIQKHBIE CIIOH MOYBHI.

1. IIpoOy NOYBBI C )KUBBIMH OOUTATENSIMU HACHIIIBTE HA METAJUIMUECKYIO
CETKy M BCTaBbTE B IIMPOKYIO BOpOHKY. [log BOpoHKY momecTute OIOIIE C
BOJIOM.

2. [lpubnu3utenbHO B 25 CM OT MOBEPXHOCTH IOYBHI YCTAaHOBUTE U
sakrute jammy B 100 Br.

3. Uepe3 kaxabplil yac ONMyCKalTe JIaMIly Ha 9 CM IO HaIlpaBJICHUIO K
npobe, IOKa paccTOsSHUE HE YyMEHbUTCS 10 5 cM. llocne kaxmaoro
IpUOIMIKEHUS JTaMITbl PUKCUPYHTE KOJMYECTBO YNABIINX B OJFOALIE TOYBEHHbBIX
OpraHu3MoB (KJIELH, HOTOXBOCTKH U Jip.). CoOpaHHbIE MOYBEHHBIE OPTaHU3MBI
UCCIIeNyNTE BU3YaJIbHO C MOMOIIBIO YTl 1 OMHOKYJISIPHOTO MHUKPOCKOTIA.

4. Pe3ynbTaThl HCCIEAOBAHUS 3aHECUTE B TAOIHILY:



Ta0mura 2.1.

JleticTBre (hakTOpa OCBEIICHHOCTH HAa OOMTATEINEH TTOYBBI

Paccrosaue mexny KonngecTBO BBINTABIINX CucreMmaTuueckast
JIAaMITON U TPOOOi IIOYBEHHBIX OPraHU3MOB MIPUHAJIC)KHOCTD
ITOYBBI MMOYBEHHBIX
OpTraHU3MOB
25 cm
20 cm
15 cm
10 cMm
5cm

OO0padoTka pe3yIbTATOB M BBIBOABI
Ha ocHOBaHuU pe3ynbTaToOB MPOBEACHHOTO HCCIIECAOBAHUS ClENanTe

BBIBOJ O BJIMJIHHMH OCBCIOCHHOCTH Ha JXHU3HCACATCIBHOCTh ITOYBCHHBIX
OpraHu3MoOB.

no

ok

~

Bonpocsl 1j11 caMonpoBepKu

YUto noHMMaeTcs Mo TEPMUHOM aJarTarus?

UYro perynupyer nmpaBuiIo AByX YPOBHEW amanTtanuu ?

Kakue daxrtopsl sBistorcs Hanbosnee TPYyAHBIMU IS afanTalid K HUM
OpraHu3MoB?

[lepeuncnure Bce HakTOphI, BXOASIINE B TPYIITY A0MOTHYECKUX.
[IepeuniciuTe OCHOBHBIE MEXAHU3Mbl TEMIIEPATYPHBIX  aJanTaldi
XapaKTepHbIE ISl MIOWHUIOTEPMHBIX U TOMOMTEPMHBIX OPTraHU3MOB.
OxapakTepu3yte OCOOCHHOCTH TIOYBEHHOW JKU3HEHHOM Cpenpl U
MIEPEUNCIUTE MEXAHMU3Mbl aJanTallMd ITOYBEHHBIX OPraHU3MOB K
JUMUTHPYIOIIUM (haKTOpam 3TOU CpeJibl.

UTo TakOo€ KOHCTEIUISIHS?

Uto Takoe nokomtonus ? [lepeuncnrure N3BECTHBIE BAM THUIIbI JIOKOIIOLUH.

IIpakTuyeckast paora3
U3YUYEHUE YUCJEHHOCTH NONYJAIUU JOYEPHEI'O
MMOKOJIEHUS 1PO30®NJI B CPEJE C OT'PAHUYEHHBIM

KOJINYECTBOM PECYPCOB
eab padoThl: N3yUYCHUE U3MEHEHHUS YUCIICHHOCTH I0UYEPHUX

HOHy.]'IHI.[Hﬁ IIOAOBBIX MYX B 3aBUCHUMOCTH OT HCXOI[HOﬁ YHUCJICHHOCTH
POOUTCIILCKHUX HOHynHHHﬁ.
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OBOPYJIOBAHMUE: npobupku c¢ apo3oduiaMu, CEpHbIA dpup mis
HapKOTH3AIMA MYyX, KHCTOYKH, MUHIIETHI TJ1a3HbIe, aHAIUTHYCCKUE BECHI, BaTa,
JUCTHI Oeso Oymaru, Koxypa OaHaHOB, CIEIMAILHO MPUTOTOBJICHHAs IMHTa-
TeNbHASI Cpea.

BBIITIOJIHEHUE PABOTbI

1. IMoaroroBsTe HEOOXOAMMOE YHCIO ocobeit npo3odun (okomao 100).
Kynbetypy Apo3ohun MOXKHO TMONYyYHUTh W3 TEHETHYECKHX JTabopaTopuil WM
Pa3MHOXXUTb CAMHUM, €CIIM UMEIOTCs OaHaHbl, BUHOTPAJ WM MHbIE (PPYKTHI U3
IOKHBIX pallOHOB, Ha MOBEPXHOCTH KOTOPBIX YacTO OBIBAIOT, OTJIOXKEHHI siilla
JTPO30(HIL.

2. BusyanpHO ompeneinTe TMOJOBbIC pasnuumst ocober (puc . 3.1).
CaMIibl OTIMYAIOTCA MEHBIIMMHU Pa3MEpaMU U OKPYTJIbIM TEMHO-OKpaIIEHHBIM
KOHIIOM Opromika. CaMKU KpyIHee, KOHEIl X OprollKa 3a0CTPEH.

3. IloaroroBerTe SKCTIEpUMEHT. i 3TOr0 B MPOOUPKU C OJAUHAKOBHIM
00BEMOM THUIIEBBIX PECYPCOB MOMECTUTE PAa3HOE KOJIUYECTBO POAUTEITHCKUX
nap (1; 5; 10; 20 map myx).

4. TlocraBbTe TMOATOTOBJIEHHBbIE MPOOUMPKH B  TEIJIOE MECTO
(Temmiepatypa okosio 25° C) Ha 1B HEJeNu.

5. [IpoBeauTe MoACYET YNCICHHOCTH MYX.

JUis mojcyera MyxX MX HapKOTHU3UPYIOT (YCBHIIUISIIOT) CEPHBIM 3(UPOM,
nepeTpsxuBas B MyCTYI0 IPOOUPKY U 3aKpbIBasi €€ BaTKOM, CMOYEHHOH 3(pUpOM.
Kannu s¢upa He 10KHBI IONACTh B Cpely WM IYCTY0 npoOupky. Yepes 3-5
MUHYT APO30(HIbI 3aChINAIOT, U UX MOXXHO CUMTaThb U Pa3dbUpaTh KUCTOUKOM
WIN IMHUETOM Ha JincTte Oenoi Oymari.

Jlnst mpuroTtoBiienust 1 11 muTatenbHON cpeabl HEOOXOUMO: arap-arapa
10 r; aposxoxeit nekapekux 100 r (10 r cyxux); caxaproro necka 30 r, MaHHO#
kpymsl 30 r, Boasl 1 1.

Cwmech arap-arapa u apoxokeit kunatat 40 MuH, 3aTeM q00aBIISIOT caxap
¥ MaHHYIO Kpymny u kamaTaT emie 20 muH. [TutaTtenpHyro cpeay TIaTeNbHO Te-
PEMELIMBAIOT U PA3IUBAIOT B MPOOUPKH MO S MJI B KaXAYIO (METKH JIydllle Ha-
HECTH 3apaHee), XPaHIT B XOJOIUILHUKE (HE JOMYyCKasi 3aMOPaKHUBAHU ).

[lepenq MOCTAaHOBKOW OMBITA TOBEPXHOCTh THTATEILHONW CpEabl B
MPOOMpPKax CMAa3bIBAIOT T'yCTOW MACCOM KUBBIX JPOXIKEH, KOTOPBIMH MTUTAIOTCS
B3pocJbie 0coOu. JIMUMHKYU AP030(UIT MUTAIOTCS MOATOTOBICHHON MUTATEIHLHOM
cpenoi ¢ 6oraTbiM CoiepKaHuEM OEIIKOB.

6. B3BechTe Ha aHanuTHyeckux Becax mo 10 Myx — mo 5 camIioB u 5
CaMoOK (m1) U3 MPOOUPOK C PA3HOM MIOTHOCTHIO U PACCUUTANTE CPEIHIOI0 MacCy
oJiHO¥M ocobu (puc. 3.1).
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Bripanmsanie
ponHTensCKHX OCobeH

Onpenenexue
ToJa

Pacripesenenue ponutensckux
ocobeli 110 mpobupkam

A
‘l " "

A s *"

Iy i I
T |+
LR IR I :‘r
ld beod [y by

1 napa|t$ nap}]10 nap||20 nap

(| Obpatorka Onpenenenye Hapkot3ama Myx
{| PESYMLTATOR el LperHel MacChl  |eg——— H noacyer P —
| | nabmopexuh fo4epHeit ocobu JIOYEPHHX ocobek
S ' i .. - . -y
Puc. 3.1
7. Pe3ynbTaThl pabOThI 3aHECUTE B TAOIHILY:
Tabanma 3.1
Ucxonnas |KomuuectBo |KomuuectBo |Cpennsis Cpennee uuncio
IJIOTHOCTB |0cOO€l B ITIOTOMKOB Macca MMOTOMKOB Ha 1 caMKy
MONYJISIIUY [TONYJISINUU  |(YUCIEHHOCTS |10YepHEN N3/2N;, mr.
N,, gyepes B |doYepHer ocobu m/10,
IIT. Henenu Ny  |monmyJssiiiuu) — |[Mr
IIIT. N3, mT.
2
10
20

O0paboTKa pe3yJIbTATOB M BHIBO/bI

1. Ha ocHOBaHUM TOJMYyYEHHBIX JAHHBIX MOCTPONTE rpaduKu 3aBUCUMOCTH:
a) YHMCJICHHOCTH JO4YepHEW momyisainuu; 0) cpeaHed Macchl 0coOH; B)
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CpCaAHCro 4ucia IIOTOMKOB Ha 1 CaMKy OT HCXOJHOTO0 YHCJa
POAUTECIIBCKUX IIap.

2. Cnenaiite BBIBOJIBI, OTBETUB Ha CIEAYIOIINE BOMPOCHL: YeM OOBSICHIIOTCS
paziuuusi B 4YMCIIE MyX JOYEPHEro TOKOJICHHWS B Pa3HbIX BapHUaHTax
onbiTa? Kakyio MIOTHOCTh MOMYJSLUU CIEAYET CUUTATh ONTHUMAbHOU
JUIsL  AalibHeWIero pasmHokeHusi? Kakas CyliecTByeT CBsI3b MEXKIY
YUCJICHHOCTBIO POJIUTEIBCKONM MOMYJSIMUU U KU3HECIIOCOOHOCTHIO
CJIEAYIOIIETO MOKOJICHHUS?

Bonpocs! Aj1s1 camonipoBepKu

[EEN

. UTo Ha3pIBaeTCs MOMYJSLHUENH U SKOJIOTUYECKON NOIyIsIuen?

. Kakoe mecTo 3aHnMaeT nomyssiuus B uepapXxuu >KMBOTO BEIIECTBA?

3.B dyem paznauuune MeEXIy peryJlupyoldMAd ¥ MOAUPHUIUPYIOIIUMU
bakropamu ?

4. Kak mpoucXOIWT peryysiuMs 4uciaeHHocTH nonyisumu? Ilepeuncinure
W3BECTHBIE BAM MEXAHU3MBbI OJEPKaHNs TOMEOCTA3a MOIYJISILUY.

5. Kak omnpenenuts penpoAyKTHUBHBI NOTEHLMATl W POCT MOMYJISIIUU?
OxapakTepu3ynuTe 5SKCIIOHEHIMAIbHYDO UM JIOTUCTHYECKYID KPHUBYIO
YUCJIEHHOCTH TOIYJISIIUN.

6. Uto Takoe OMOTHYECKUN TMOTEHIIMAT MOMYJISINH, yaeIbHas OnoTHIecKas
Harpy>K€HHOCTb CPEIblI?

7. EcTp 51 pa3HuLla B MOHATHUSX yHAelbHas OMOTHYECKas HArpyXEHHOCTh
Cpelbl U CTallMAJIbHAs EMKOCTh 3KOCHUCTEMBI?

8. Ilepeuncnure W3BECTHbIE BaM THUIBI JUHAMHUKH YHCIEHHOCTH U

DKOJIOTMYECKUE CTPATETUN KUZHHU.

N

IIpakTuyeckas padora 4
N3YYEHUE CMEHBI BUIOBOI'O COCTABA B
MOJAEJBHOM COOBHIECTBE

Ieab padoThI: IPOCIEAUTH 3a CYKIIECCHOHHOM CEpUE B BOJHBIX
KYJIbTypaXx, BbISIBUTh B3aMMOOTHOIIIEHUS BUJIOB B COOOIIIECTRE.

OBOPYJAOBAHME: cenHol HacTOM ¢ opranusMamu uepes 2, 3, 5, 7,
14, 30, 60 nHew pa3BUTHSL.

BBIITIOJIHEHUME PABOTbI

1. ITpuroToBiieHHE CEHHOT'O HACTOSI.

CeHHOI HACTON MPHUTOTABIMBAIOT KumssdyeHreM B Tedenune 10—15 mun
JYTOBOI'O CEHa B BOJE, 3aT€M >KMJIKOCTh OXJIAXJAI0T, HAJIUBAIOT B KOJIOBI MU
XMMHUYECKHE CTaKaHbl U BBLACPKHUBAIOT MpU OOBIYHOM TeMrepaType Ha CBETY
2—3 1Hs 10 00pa30BaHUs Ha MOBEPXHOCTH HACTOSI OAKTEPHAIbHON MJICHKH.

13



2. llpuroroBiieHHe OHKCHEPUMEHTANIBHBIX MoOJelel coobmiecTtBa. B
KaKJIBIM CTakaH C CEHHBIM HacToeM A00aBisioT mo 1—2 M Boawl W3
€CTEeCTBEHHOTO CTOSYEero Bojoema (MpyJa, KaHaBbl) WIM M3 aKBapuyma C
OOUTAIOIIMMH TaM OpraHU3MaMH.

HeoOxonmumo  3apaHee  MOATOTOBUTh  HECKOJBKO  CTaKaHOB  C
OpraHU3MaMH Pa3HBIX CPOKOB NpedbiBanus: 2, 3, 5, 7, 14, 30, 60 cyTok.

3. AHanu3 BHUJOBOTO COCTaBa MPOBOAMUTCS HA CMENIAaHHOW Mpobe u3
Ka)KI0ro crakana. J[as 3Toro 0epercst HeCKOIbKO Kamenb (5 uian 7) u3 pa3HbIX
4acTel CTaKaH4YMKa: IOJ IOBEPXHOCTHOM IUIEHKOM, Y CTEHOK M JHA CTakaHa, y
CKOIUICHHH PACTUTEIbHBIX OCTAaTKOB, W3 TOJIIM BOJBI. 3aTeéM O3TH IPOOBI
CMEIIMBAIOT B OTACILHOM CTaKaHUYMKE, WU pacCMaTpPUBAIO IO MHUKPOCKOIIOM,
noMeIas Ha MPeIMETHOE CTEKJIO KaIlIi0 CMEIIaHHON MTPOOBHI.

4. Onpenenenve BUI0BOTo coctaBa. [[poBOIUTCS ¢ MOMOIIBIO PUCYHKOB
MacCOBBIX BHJIOB (cM. puc 4.1—4.6).

Tak Kak KOJIWYECTBEHHAs OIlCHKAa BHJOBOIO COCTaBa C ITOMOIIBIO
OOBIYHOTO 00OpYIOBAaHMS 3aTPYJIHEHA, MOKHO OLEHUTh OOMIIME KaXI0TrO BHA
B YCJOBHBIX Oajjax, MpUHSB 3a 5 OaUyIOB KAUYECTBEHHYIO OILIEHKY «OYE€Hb
MHOTO», 3a 4 Oamma — «MHOTO», 3 Oamna — «cpemaHey, 2 6amra — «Majoy, 1
0aj1 — «O0YEeHb MaJIO».

O0paboTKa pe3yJbTATOB U BHIBObI

DKcnepuMeHTAIbHBIE JaHHBIC 11eTIECO00Pa3HO 3aHECTH B TAOJIHITY:

Tabmura 4.1
CMeHa BUI0OBOTO COCTaBa B MOAEIBHOM COOOIIECTBE

HasBanue Y cnoBHbIE 0aibl BCTPEYa€MOCTH BHIOB Ha Pa3HbIX
CHUCTEMAaTUYECKOU CTaJUsIX Pa3BUTHS COOOIIECTBA
IPYIIIBI
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Puc 4.1. [IpeacraButenu noanapcTBa O JHOKIETOYHBIE:
1 - ame06a; 2 - araena; 3 — nuHodaresnTa; 4 — MUINHAYM;
5 — napamenus; 6 — unpyzopus-Tpyoau.

Puc.4.2. IlpeacraButenu PUTONMIAHKTOHA — CUHE-3€JICHbIE

1 — MUKpPOLKCTUC CHHEBATO-3€TIEHBIN:

a — KOJIOHHUS, O — KJICTKH,

2 — aHabeHa: a — cropa, 0 — TeTepoIuCTa;

3 — a(haHN30MEHOH IIBETCHHS» BOJBI - YEIIYHYaThIH My4YOK.
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Puc. 4.3. [IpencraButenu (GUTOMIAHKTOHA — JUHO(DUTOBBIE U 3€JCHBIE

(BOJTBBOKCOBBIE)
1 — nepuanHUYM: a—C OPIOITHON CTOPOHBI, 0—CO CIIMHHOW CTOPOHBL;
2 — uepamuy™m; 3 — AWHOOpWOH, 4 — XJaMUJIOMOHAma; 5 —

NaHAOPHHA; 6 — 3BOPUHA; /— BOJBBOKC

m3¢ 5

Puc. 4.4. [lpencraBurenu (pUTOIIAaHKTOHA — JIMATOMOBBIE BOJJOPOCIIH:
1 — ¢parmmsapust; 2 — acteproHena; 3-TadeIspus.
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Puc. 4.5. IlpencraButenu (UTOIUIAHKTOHA — 3€JIEHBIE BOJOPOCIU
(XJIOPOKOKKOBBIE, IECMUIUEBBIE):

| — nenunactpym; 2 — BoJIHasA CeTOUKA: @ — OOLIUIl BUJ KOJIOHUH, 6 —
OTJeNbHas sueiika; 3 — cleHeaecMyc; 4 - XJopesia; 5 — KIOCTepuyM;
6 — KocMapuym.

Puc. 4.6. IltankTOHHBIE U OEHTOCHBIE OPraHU3MBbI (KOJIOBPATKH):
1 — Opaxuonyc, 2 — kepareiia, 3— Kepareiijia KBajapaTHasi,
4 — >crnsgHXHA, 5 — KOHOXMITIOC.

CnemaliTe BbIBOAbI:
KakoBbl IpUYMHBI CMEHBI YaCTOTHI BCTPEUAEMOCTH BUIOB B MOJCIIBHOM
COO0O0IIIECTBE HA CEHHOM HacToe?
Kak n3meHseTcss B X0Jie CyKIIECCHH BHI0BOE pa3HooOpa3ue oduTarene
CEHHOTO HacTos?
KakoBbI OCHOBHBIC TPU3HAKKA MOJIOJION M 3pEJIOH IPYIITHUPOBKU?
Yem onpeaensroTcs Mpeaeiibl Pa3BUTHS COOOIECTB B CCHHOM HAcToe?
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Bonpocsl 1j11 caMonpoBepKu

. Uto Ha3bIBaeTcs cykueccuen? HazoBuTe BUIbI CyKIIECCHIA.

. B 4em IMPOABJIACTCA OTIIMYHUEC MCKIAY ABTOICHHOM M aJJIOT€HHOH

cykueccusimu? K kakomMy BHIY CyKIECCHUH OTHOCAT JeMyTauuu?
[lpuBenuTe mnpuMepsl NEPBUYHBIX W BTOPUYHBIX, AaBTOTPO(HBIX U
reTepoTPOPHBIX CYKLIECCUH.

. Kak wn3MeHs10TCSI OCHOBHBIE ITApAMETPBl M CBOMCTBA 3KOCHUCTEM B

CykueccuoHHoM psay? llepedncnuTe OCHOBHBIE 3aKOHOMEPHOCTH
CYKLIECCHOHHOr0o  mpouecca. llpuBegure HKONOrMYECKHME  3aKOHBI
CYKIIECCHOHHOTO 3aMEIIEHUsI M TOCJIEI0BATEILHOTO MPOXOXKAeHus ¢a3
pa3BUTHSL.

. OxapakTepu3yiTe KIMMAaKCHbIE YKOCUCTEMBI. B 4eM COCTOUT OCHOBHOE

OTJIINYHUC TeOpI/Ifl MOHO- U ITOJIMKJIMMAKCa.

. Yem arpoucHoO3bl OTIINYAarOTCs OT €CTCCTBCHHBIX sKocucTeM? MOKHO U

CUMTATh arpolieHO3 CIIy4aeM aHTPOIIOT€HHOM CyKLeccuu?

. MoXeT 1 IPUIMHON CYKIIeCCUH ObITh MHTPOIAYKIIUS BUOB?
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