DHreNbCCKUM TEXHOJIOTHUECKUA HHCTUTYT (puiinan) ¢heaepaabHOro rocy1apcTBEHHOTO
OI0JKETHOTO 00Pa30BaTEILHOTO YUPEKIACHUS
BBICIIIETO 00pa30BaHUs
«CapaTOBCKUI TOCYy1apCTBEHHbI TEXHUYECKUN YHUBEPCUTET
nMenu ["arapuna FO.A.»

Ka(bezlpa «EcTecTBEeHHBIC 1 MaTEeMaTUYCCKHUE HAYKIN»

OCHOBBI OKOJIOI'MH. BUOC®D®EPA

Mertoanyeckue yka3aHus K IPAKTUYECKUM 3aHATUAM
Y BBINIOJIHEHUIO KOHTPOJIBHOW PabOThI
JUISl CTYIEHTOB HaIlPaBJICHUN

09.03.01 «MudpopmaTHKa 1 BEIYUCITUTEIbHAS TEXHUKA»

09.03.04 «IIporpamMMHasi HHKEHEPUS

15.03.02 «TexHonorn4yeckre MamuHBI M 000pyI0OBAHHE

15.03.05 «KoHCTpYKTOPCKO-TEXHOIOTHUECKOE 00eCTieueHrne MaIIMHOCTPOUTEIBHBIX TIPOU3BOICTBY
18.03.01 «XuMuueckas TEXHOJIOTHS»

20.03.01 «TexHochepHas 6€30MaCHOCTh

23.03.01 «Hedrerazosoe nemo»

29.03.05 «KoncTpynpoBaHue U3aeui JerKOH NpOMBILUIEHHOCTHY

OYHOH M 3a04HOM (HopM 00yUeHUs

Hreqanc 2024
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BBEJAEHUE

B naie Bpemst 00 3K0J0ruM 3HAIOT Bce. W Mpu 3TOM KaxAblid YEIOBEK
IIOHUMAET 3TO CJIOBO MO-CBOeMy. B mopapistonieM OOJIbIIMHCTBE CIIy4aeB MOJ
DKOJIOTHEN NOAPAa3yMEBAIOT HETATUBHBIE MOCIIEICTBUS IEATEIIBHOCTH YEJIOBEKA
B OKPY’KaroIlleH ero cpene.

Opnako  HeraTuBHbIE  S(PQPEKTBl  pa3BUTHS  NPOMBILIIECHHOCTH,
TpaHCIIOPTa U JPYrux (HopM JEATEIBHOCTH YEJIOBEKA UMEIOT Oojiee HIMPOKOE
3HaueHue. Peub wugeT o0 HapylleHUH (QYHKIMOHUPOBAHUS MPUPOAHBIX
COOOIIECTB  JKMBBIX OpPraHU3MOB, COBOKYMHAasl JEATEIBHOCTh KOTOPBIX
o0ecrieunBaeT caMy BO3MOKHOCTb CYIIECTBOBAHHUS JKM3HU KakK TIJI00AJIbHOTO
SBJICHUSL.

WMHorma »5KOJOTMI0O pacCMaTpUBalOT TOJINBKO KaK Y4Y€HUE O Ccpene
oOuTaHus. JTO TOXKE HE COBCEM BEPHO, T.K. CPEAy HENb3s pacCMaTpuBaTh B
OTpBIBE OT OPraHU3MOB, KaK U OpPraHM3Mbl BHE UX cpeabl oOuTanud. MiMeHHO
opraHu3Mbl C(OPMHPOBAIIM COBPEMEHHYIO Cpeay, WU UM [PUHAIJICKUT
IIEPBOCTEIIEHHAS POJIb B HEUTpAJIM3alMy T€X BO3JICUCTBUU HA CPEAY, KOTOpBIE
MPOUCXOIUIIM ¥ IPOUCXOJIAT MO PAa3IUYHBIM MPUYUHAM.

JlaHHBIE METOAMYECKHE YKAa3aHUsS HMEIOT CBOEH IENIBbI0 O3HAKOMUTH
CTYJIEHTOB C OCHOBHBIMH 3aKOHOMEPHOCTSAMM >KU3HEAEATEIBHOCTH OPTaHU3MOB,
B3aMMOCBSA3aHHBIX CO CpeJOoW OOUTaHHsI U C OOMMMHU 3aKOHOMEPHOCTAMHU
NeHCcTBUS (paKTOPOB CPEbl HA OPTAHU3MBI.

OcCHOBHBIC MOHATHSA

Kaxnpi opraHu3M >KMBET B KOHKPETHBIX YCIIOBHUSIX, KOTOpPBIE B
MIPOIIECCE ABOJIIOIUU BJIMSUIA HA €r0 OOJIMK M TMPOIIECCHI JKU3HEACATEIHHOCTH.
Yacte OKpyXarollend NOpupoAbl, OKA3bIBAIOLIAS NPSMOE WA KOCBEHHOE
BO3JICIICTBUE HA JKUBBIE OpPraHU3MbI, HA3BIBACTCI Cpedol OOUMAaHusl.
KoHKpeTHBIN y4acTOK Cpeibl, 3aHSIThII TEMH WJIM WHBIMU BHUJIAMH, HA3bIBAIOT
MecmoooumaHuem.

BoszneiictBue  cpenpl  Ha  OpraHM3M  OCYILECTBIIETCA — 4epe3
AKOJIOTUYECKHE (PaKTOPhl: abMOTUUYECKUE, OMOTUYECKUE U AaHTPOIIOT€HHBIE.

B nponecce 3BOMIOIUN Y OPraHU3MOB NOSIBISIIOTCS NPUCHOCOOUMENbHbIE
NPU3HAaKu, KOTOpble OO0ECMEeUMBAIOT UM  YCHEIIHOE  BBDKHMBAaHUE W
BOCIIPOM3BEJEHUE BHAAa B JaHHBIX YCIOBUSX (MPEUMYIIECTBA B XOJE
€CTeCTBEHHOro 0TO0pa). IIpucrmocoOsieHUsT BBIPAKCHBI BO BHEIIHEM |
BHYTPEHHEM CTPOCHUH, (PUBHOJIOTUYECKUX U OMOXMMHUYECKUX MPOIeccax,
MOBEJICHUECKUX PeaKIusx (Tadir.).

Ilonynayus — COBOKYIHOCTh OCOOEH OJHOTO BHUAA, MMEIOIIAsl OOIIHIA
reHOPOHJT W HACENSAIONMX OMNpPEIEeICHHOE MPOCTPAHCTBO C OTHOCUTEIHHO
OJIHOPOJHBIMHU YCIIOBUSIMU OOWTaHUs, HW30JUPOBAHHAs B IIPOCTPAHCTBE U
BPEMEHU OT JIPYTUX AHAJIIOTUYHBIX COBOKYITHOCTEW TOTO K€ BUAA. BaxxHenmnmu
XapaKTEPUCTUKAMU MOMYJISIIAM CYUTAKOTCS €€ YHMCIECHHOCTh, IUIOTHOCT,
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BO3PACTHOM M IMOJIOBOM COCTaB, pacIpeiesieHne B IPOCTPAHCTBE, POKIAEMOCTh
U CMEPTHOCTb.

SIBneHue, Mpu KOTOPOM OJMH OMOT€OLEHO3 3aKOHOMEPHO 3aMEHSETCS C
TEUEHUEM BPEMEHU JPYTUM, B CHJIY BHEIIHUX WA BHYTPEHHHX ISl HETO
MPUYUH, Ha3BaH CMEHON OMOTEOLIEHO30B, WU cyKyeccuel. B oCHOBe cyKieccuu
JICKUT HEMOJHOTa OWOJOTHYECKOTO KPYroBopoTa B JaHHOM OHOIIEHO3E.
[Tonoxenue BHIa, KOTOpPOE OH 3aHMMaeT B O0OIIel cucremMe OHMOLIEHO3a,
KOMILJIEKC €ro OHOIICHOTHMYECKUX CBsized W TpeOOBaHUM K aOUOTHYECKUM
(dhaxTopaMm cpesibl Ha3bIBAIOT IKOJI02UUECKOU HULLE.

IIpakTuyeckas padora 1
BBISIBJIEHUE IPU3HAKOB HPUCITIOCOBJEHHOCTH
OPI'AHU3MOB K YCJOBUSM CPE/JIbl OBUTAHUSA

Leab paGoThl: BBISIBICHUE CBSA3€H OPraHU3MOB C YCIOBHUSMH CPEJIbl OOUTaHUS.

OBOPYJIOBAHME: KOMHATHBIC pacTeHus, yyyesa ’)KUBOTHBIX,
BHUJICOMATEpUAIbl, MUKPOCKOIIbI, MPEIMETHbIC U MOKPOBHBIE CTEKJIa, OPUTBHI,
MpEMapoOBaIbHbBIC UIJIbI, TUIIETKHU, CTAKaH C BOJIOW, CIIPABOYHBIE MATEPHUATIBI.

IIpumeuanue. /{15 paboThl 11€71€CO000pPa3HO BHIOpATh paCTEHUs, OOUTAIOIINE B
pPa3HBIX YCJIOBUSX, HAIpPUMEp, OJJOACK KaHAJACKYI0, ajaod JpPEBOBUIHOE,
CEHITOJIMIO, KOJIEYC U JP.

Omoness KaHaACKash — IBETKOBOE BOJAHOE pACTEHUE M3 CEMEUCTBa
BOJOKpacoBble. PonnHa — BomoeMbl CeBEpHON AMEPHUKH, aKKIUMAaTU3UPOBaHA
B EBpome. Xopomo pacrer mpu temmeparype +20 — +30 °C, HO MOXeT
MEePEHOCUTDh U 00Jiee HU3KYIO TEMIIEpaTypy; TpeOoBaTeIbHA K OCBEIICHHUIO.

An0od JIpeBOBUIHOE, WM CTOJETHHUK, W3 CEMEHCTBa acdojeoBbIe.
Poauna - ror Adpuku, Mackaperickue octpoBa. CyKKyJIEHTHOE DPACTEHHE C
COYHBIMHU JIUCTBSIMU. XOPOIIO MPHUCHOCOONIeHO K 3acyxe. JloOuT nerkue
IJI0JIOPOJIHBIE TOYBBI, TpeboBaTenbHO K cBeTy. CeHmomnus, uin y3zamOapckas
dbuanka, u3 cemeiictBa recHepueBbie. Poquna — Y3ymbapckue u Yiyrypckue
ropel Bocrounoit Adpuku, rae duanku pacTyT Ha pEeYHBIX Teppacax, BOJIU3U
BOJI0NIa7I0B. TpeboBaTeIbHBI K PHIXJION MUTATEILHON MMOYBE, HE BBIHOCST SIPKOTO
COJIHEUHOTO CBETa, HE JIIOOST CKBO3HAKOB. lloiMBalOT HMX peEryiasipHO, HO
M30BITOK BOJIBI BPEJIEH JJISl PACTECHUH.

Koneyc unu kpanuBka, U3 ceMmeicTBa ryoouBeTHbie. PacripocTtpaHeHa B
Tponuyeckux Jiecax Azum U Adpuku. CBeToa0OMBOE pacTeHHE, HO MPSIMBIX
COJIHCUHBIX JIydell HE TEpIUT;, TpeOOBATEIbHO K MUTATEIHLHON IMOYBE; JIETOM
noJuB OOWJIBHBINA, a 3UMOM ero ymeHblnaroT. L[BereHue koieyca — mpU3HAK
HEJIOCTaTKa BJarv WA MUTATEIbHBIX BEIIECTB B MOYBE.

BBIIIOJTHEHUE PABOTbBI

1. Ucnonp3ys yyuena, TaOJIMIbI WM BUEOMATEpHAIIbI, BBIOEpUTE Cpeln



KUBOTHBIX: MJICKOTIUTAIOIIUX — OOHUTATENeH IECHOW 30HBI (TUIHYHO Ha3eMHBIX
— BOJIK, 3adll; HA3eMHO-JPEBECHbIX — OenKa, co00Jb; MOTYBOAHBIX —
oHJ1aTpa, 000p); MTUIl TAPKOB U CaZoB (IIEHOYKA, CIaBKa); MTHUIl OKOJIOBOHBIX
(YTKa-KpsikBa, TIaIulsl); TTHIl OTKPBITBIX TPOCTpaHCTB (mpoda, cTpayc);
YJIEHUCTOHOTHX — OOUTaTenel BOAOEMOB: pakooOpa3HbIX (JadHUs, BOISHOM
OCJIUK, TaMMPYC); MayKooOpa3HbIX (MayK-cepeOpsiHKa, KIS TUIpOaKapyHbl);
HACEKOMbIX (JIMYMHKH CTPEKO3, >KYKOB, BOJSHOW CKOPIMOH, TJIaJbIII,
BOJIOMEPKH) U JIp.

Cpenu BHEMIHUX 0COOCHHOCTEN HaJl0 00paTUTh BHUMAHUE HA CTPOEHUE,
OKpPAcKy ¥ pacrojoKeHue JUCThEB U cTe0siel y pacTeHUl; CTpOCHUE, OKPACKY U
XapakTep MOKPOBOB OPraHOB MUTAHUS U MEPEBUKEHUS Y )KUBOTHBIX.

2. IlpurotoBbTe MHKpONpenapaTbl pa3HbIX OpPraHOB PpPacTEHUM,
paccMOTpHUTE WX TOJ MHKPOCKOIIOM M ONMHUIINTE OCOOCHHOCTH BHYTPEHHETO
ctpoerns. Ha momepedHbIX cpe3ax JIMCTHEB MOXHO PAaCCMOTPETh TOJIIUHY
CTEHOK JMHJIEPMHCA, COOTHOIICHHE W PACIOJOKEHUE CTOJI0UaTOi M rybuaTon
XJIOpO(MUIUIOHOCHOW TKaHW, Pa3BUTHE KYTHKYJIbl W MEXaHHYECKOW TKaHU B
OpOBOSIINX cocynax (kwikax). [IpemapaT W3 KOXHUIBI JHCTa TO3BOJHT
pPaccMOTPETh PACIIOIOKEHHUE YCTHHUIl, CPAaBHUTh UX KOJMYECTBO Yy Pa3HBIX
pacTeHui, oNucaTh OMYyIICHUE HA TUCTHIX.

[Io wu3ydYeHHBIM TpU3HAKAM YKKATE MPUHAIJICKHOCTh PACTCHHM K
onpejnenieHHoW  Mopdoskonornyeckon  rpymme  (kcepoduT,  TUAPODUT,
ruaaToQUT Ui Apyroe).

3. U3 ¢usnonornyeckux MpOSIBICHUN y KUBBIX PACTCHUN OOpaTHTE
BHUMaHUE HA OPUEHTAIMIO JIMCThEB PACTEHUH K CBETY, UX CIOCOOHOCTh K
BBIBEJCHUIO WIIM yAepKaHWIO Biard. HaOmiogas moBeneHYECKHE pEaKIHH
JKUBOTHBIX, OINUIIUTE CIOCOOBI JOOBIYM TIMINH, YKPBITHS OT Bparos,
B3aMMOJICHCTBHSI C OCOOSIMU TOTO K€ U APYTUX BUIOB.

JlanHblie y100HO (PMKCHPOBATH B BUJI€ TAOJIMIIbI MJIM CXEMBI, HAIIPUMED:
Ta6muma 1.1
[Ipucnoco6neHune pacTeHuid K yCIOBHSIM MECT OOUTaHUs

[IpucnocoOurtenbH Buael pactennit
BIC IIPU3HAKHU Alod Koneyc Dnones
JIPEBOBUIHOE KaHaJaCKas
TommmHaa cTeHOK DnuaepMuc ¢ DnuaepMuc ¢ | ANUIEpMHUC ¢J1ado
KJICTOK TOJICTBIMHA TOHKHUMU BBIpaKeH
10791 (50105 (o] CTECHKaMH, C CTEHKaMH, 0e3
JINCTHEB; HAJIMYME KYTUKYJION U KYTUKYJIbI
KYTHKYJIbI BOCKOBBLIM HAJIETOM
PasButue
MeXaHUYECKOM
TKaHU




Pacmionioxxenue
CTOJIOYATOM

Y ry0uaToi TKaHu

Pacnipenenenue
YCTBUIL

Ony1ieHHOCTh
JIUCTHEB (CTEOIICH)

Hpyrue  (ykazatb
KaKHe)

VYcnoBuss oOutanusg
pacTeHUH

Mopdoskonoruyec
Kas rpy1ma

K  ycnoBusm

OOWTaHUA  OTHOCSTCS  TEMIIEPATYPHBIA  PEKUM,
OCBEIICHHOCTb, BIAKHOCTh, TPEOOBATEILHOCTH K TIJIOJIOPOAUIO TTOYUBBI U JP.

Taomuma 1.2.

[Ipucnoco6neHHOCTh pacTeHUH K AEHCTBUIO CBETA KaK
abMOTHYECKOro (PaKTOpa cpembl

[IpusHaku OTKpbITBIE MECTA 3aTeMHEHHbIE MECTa OOUTaHUS
pacTeHun obuTaHus
[Ipeobiramaromias

dbopma Kycrta

CpenHue pasmepsl
no0eron

Cpennue pasMepbl
JIUCTHEB

NHTEHCUBHOCTH
OKpACKH JIUCTHEB

Hpyrue  (yxasatb
KaKHe)

Taomuna 1.3

[IpucnocoOuTenbHbIC TPU3HAKU NTUI] — OOUTATENEH pa3HBIX OMOTOIOB




HpI/ISHaKI/I IITHIL JlecHble OMOTOITEI OKOJ'IOBOI[HI)IC IMPOCTPAHCTBA

bonpmoi Terepes- Hanmns YTKa-KpsiKkBa
IECTPBIN Kocad oenas
JATEI

Xapakrep

KPBLIbEB

OcobenHoctu

HIKHUX

KOHEYHOCTEH

O0pabdoTka pe3yabTaTOB U BHIBO/IbI
[Ipu o6paboTke pe3ysbTaTOB HAOIIOICHU 00paTUuTe BHUMaHUE HA TO, B
KaKuX TPU3HAKAX MPOSBISAIOTCS IMPUCIIOCOOUTETbHBIE OCOOCHHOCTH Y
JKUBOTHBIX U (WMJIM) pACTCHUM; KaKy0 pPOJIb OHH MTPAIOT JUIsl COXPAaHEHUS BHJIOB;
KaKOBO  3HAUEHWE TIOSBIICHUS  TMPHUCIIOCOOWTENBHBIX  NPHU3HAKOB IS
CTaHOBJICHHSI BHJIOBOI'O MHOT000pa3usi B mpupojie. [Ipu BbimoaHeHUU paboThI
BOCIOJIb3yHTECh Ta0m.1.4.

Ta6numa 1.4.
AanTanuM K 3aCylJIMBBIM YCJIOBHSIM y PACTEHHUI U JKUBOTHBIX
Twun aganTanmn ‘ [Tpumepsnr
1. Ymenvuwienue nomepu 600wt
Jluct TpanchopMHUpPOBaH B KOJIOUKY KakTtycoBble, MOJIO4an, XBOMHBIE AEPEBbSI
[TorpyxeHHble ycTbHIIA, TUCThsI CBEPHYTHI B | CocHa
HWJIAH]P
Toncras BOCKOBast KyTUKYJIa Juctes OOJIBIIMHCTBA Kcepo(puToB,
HACEKOMBbIE

Toncteiii credens ¢ GonbiuM oTHOWEHHEM | CyKKYJIEHTHI
00BbeMa K IOBEPXHOCTH

OnyuieHHbIe JUCThS MHorue aJblnuiicKiue pacTeHus!
COpacbiBaHUE JTUCTHEB IIPU 3aCyXe Psn pactenuit
YcThula OTKPBITH HOYBKO M 3aKPBITHI THEM TonctsiHKOBBIE

O¢ddextuBnas ¢ukcanmus CO2 Houblo mnpu | C4 pacTeHus, HAIpUMEpP KyKypy3a
HENOJHOCThIO OTKPBITHIX YCThULIAX

Brigenenue azora B BUAE MOYEBOI KHCIOTHI HaCCKOMLIC, IITUIBI U HCKOTOPBIC PCUTUIINN

VYV nvnenHas netns ['enne B moukax [lycTbiHHBIE MIIEKONUTAIOUINE, HaIpUMep
BepOIII0/1, MyCTHIHHASL KpbICa

Tkanu BBIHOCJIMBBI K BBICOKMM | MHOTH€e MyCThIHHBIE PAaCTEeHHUs, BEPOIIO]]

TeMIEpaTypam u3-3a YMEHBILIECHUS

MOTOOT/IEIICHUSI WM TPAHCIIHPALIUU

JKvBoTHBIE IPSIUyTCS B HOpax MHorue MEJKNe ITyCTHIHHBIE
MJIEKOMHUTAIOIINE, HalpuMep IMyCThIHHAS
KphbIca

I[BIX&TCJ'ILHLIC OTBCPCTHUA IIPUKPBITHI MHorue HaCeKOMbIe




KJ1artaHaMH

2.Yeenuuenue noznouieHus 600l

OO6mupHas IIOBEPXHOCTHAs KOpHEBas
cucreMa U riy0oKO IPOHHMKAIOIUE KOPHU

Hexkotopsie KaKTYyCOBBIE,
OIYHIIMS, U MOJIOYAH

Hanpumep

JInuHHBIE KOpHU

MHorue anbnUiCKUE pPACTEHUsS, HampuMep
SIEIbBENC

ITpopbITHE XO0B K BOJIE

TepMutsl

3. 3anacarnue 600wl

B cam3mcTBIX KJIETKaX M B KJIETOYHBIX
CTCHKax

KaKTYCOBBIe, MOJI04au

B CHICHUAJIM3MPOBAHHOM MOYEBOM ITY3BIPE

[lycTbiHHAs JIATYIIKA

B Buje xupa (Boga — MPOAYKT OKHCIICHHS)

[IycTeiHHAs KpbIca

4. Qu3uonocuueckas ycmoudueocms K nomepe 600ul

Hekotopble 3muduUTHBIE NaOPOTHUKH
IUTAyHBI,  MHOTHE  MOXO000pa3HbIe
JIMIIAHUKH, OCOKa

nu
u

IloTepst 3HAYUTENBHOM YAaCTH MAaCCHl TEJIA U
ObICTpOE €€ BOCCTAHOBJICHUE NPU HATUYUU
JIOCTYITHOW BOJIbI

BepoOatox (tepset 10 30 %)

5. “Yknonenue

3.

’ om npooiemul

[lepexxuBaroT HEONAronpUATHBIM NEpUOA B
BUJIE CEMSIH

DUImoabIys KaaupopHUcKast

[lepexxuBaroT HEONAronpUATHBIM IEpUOA B
BUJIE JTYKOBUI] MJIH KITyOHEH

Hexoropsie nunun

Pacnipenenenue ceMsH B pacdyere Ha TO, 4TO
HEKOTOPbIE u3 HUX  TOHagyT B
0J1aronpHUsITHBIE YCIOBHUSI

Pasnuunsle pacTrenus

IToBegeHueckue peaknuuu n30eraHus

IlouBeHHEBIE OpraHu3Mbl, HAIIpUMEpP, KIICIIH,
JOXKIACBLIC UCPBU

JIeTHSS CIIsTuKa B CIIM3KUCTOM KOKOHE

Jlok1eBbIe YepBH, IBOSKOIBITIAIINE PHIOBI

Bonpocsl 17151 camonpoBepKu

Ha JKHBBIC

1. Yro noHuMaeTcs o]l TEPMUHOM 3KoJIoTndeckas (Miu KU3HeHHas1) popma
Buaa ?

2. Kakue dakTopsl cpenpl BIUSIOT Ha >KUBbIe opraHu3mbel ? Kakwue
3aKOHOMEPHOCTH  BIUSHUS  JKOJOTMYECKUX  (aKTOPOB
OpraHU3MBbI BBl 3HAETE ?

3. Uro Takoe »SKOJOrMyeckas TOJEPAaHTHOCTh BuAa? B ueM cocTrout
pazyinunre MeXay SBpUOUOHTAMH U CTEHOOMOHTaMU ?

4. Kakue opraHu3Mbl  Ha3bIBAlOT  OCMOKOH(pOpMepamu,

OCMOpETYJISTOPaMH ?

a KaKHnue

Kakue pacrenus HaspiBaloT rujppodutamu, a kakue mezopuramu? Kak
nojapazaesnsatoTces me3ohuthbl? [IpuBeaute mpuMepsl 71 KaXKI0W TPYIITHI
pacTeHUN.

Kaxue pacrenus otHocsiTcs Kk rpymime kcepodutos? [IpuBeaure npumepbl
pacTeHul, BXOIAIIUX B MOJATPYIITY CYKKYJICHTOB U CKJIEPO(PHUTOB.



7. Ilepeuncnure u3BecTHble BaM ajmantanuy K WU3MEHEHHMIO COIEPIKAHUS
KHCJIOPOJa B BOJE.

8. IlpuBemuTe mpuMepsl MACCUBHBIX U aKTUBHBIX afganTauuii. K xakomy u3
ATUX TUIIOB aJaNTallMH CIEAyeT OTHECTH MUMUKPHIO 7

IIpakTHuyeckasi pabdora 2
BJIUSAHUE ABUOTUYECKUX ®AKTOPOB HA
AEATEJBHOCTDb IOYBEHHBIX OPI'AHU3MOB

Hear paGoThl: U3yyuTh BIAMSHUE aOMOTUYECKUX (PAKTOPOB HA
NEeATEIbHOCTD IIOYBEHHBIX OPTaHU3MOB.

OBOPYJAOBAHMUME: namma 100 Br, 6mroiie ¢ Bo10#, BOPOHKA, CETKA,
ITOYBa.

Ipumeuanue. [IpoOy MOYBBI MOXKHO B3STh C MPHJICTAIONICTO K 3/IaHUIO
3eMEJIBHOTO yYacTKa WM IPHUBE3TH C JIa4d PAHHCH OCEHBIO WM BECHOM.
MOXHO  HCIIOJIB30BaTh IOYBY M3 TOpIIKA KOMHATHOTO  PacTCHUS,
IIPEIBAPHUTEIHLHO OOMIBHO IMOJTMBAEMOI'0 HECKOJIBKO JHCH.

BBIIIOJIHEHUE PABOTbI

N3BecTHO, dYTO OOJBITMHCTBO TIOYBCHHBIX OPTaHU3MOB H30ETAIOT
M30BITOYHOTO TETUTA U BHICBIXAHHMS, M TT0 BO3MOXXHOCTH, ITEPEABUTAIOTCS B OoJee
XOJIOJHBIC W BJIQXKHBIC CJIOW TTOYBHI.

1. IIpoOy MOYBBI € )KUBBIMU OOUTATENISIMU HACBINBTE HA METAINIMYECKYIO
CeTKy M BCTaBbT€ B IIMPOKYI0 BOpPOHKY. [lom BOpoHKYy momMecTuTe OIOIIE C
BOJIOM.

2. [lpubnu3uTenbHO B 25 CM OT MOBEPXHOCTHU TMOYBBI YCTAHOBUTE H
3axxrute samiry B 100 Br.

3. Uepes kaxaplii yac OIMyCKaiTe jJamMIly Ha 5 CM IO HAMpaBIICHUIO K
npobe, IOKa paccTOosSHUE HE yMeHbmUTcsS a0 5 cM. Ilociae kaxioro
MPUOIIMKEHUS JTaMITbl PUKCUPYNTE KOJTMYECTBO YIIABIIUX B OJIFO/IIEC TTOYBEHHBIX
OpraHu3MoB (KJIEIIH, HOTOXBOCTKU U Jp.). CoOpaHHbIE TOYBEHHBIE OPTaHU3MBbI
UCCIIENyHTE BU3YATLHO C IIOMOIIIBIO JTYITBI 1 OMHOKYJISIPHOTO MHKPOCKOTIA.

4. Pe3ynbTaThl NCCIIEAOBAHUS 3aHECUTE B TAOIHILY:



Taomuma 2.1.

JleticTBre (hakTOpa OCBEIICHHOCTH Ha OOMTATENICH TTOYBBI

Paccrosnue MCKOY KonuuecTBO BBINIABIINX Cucremaruyeckas
JIaMIIOM U HpO6OI>i IIOYBEHHBIX OPTaHU3MOB IMPHUHAIJIC)KHOCTD
IIOYBBI ITOYBCHHBIX
OpraHnu3mMoB
25 cMm
20 cMm
15 cm
10 cMm
S cMm

O0paboTka pe3yJIbTATOB U BbIBOAbI
Ha ocHoBaHuM pe3ysnbTaToOB NPOBEJECHHOIO HCCIENIOBAHUS ClENanTe

BBIBOJI O BJUSHUM OCBEHICHHOCTH Ha IKU3HEACATEIbHOCTh IMOYBEHHBIX
OpraHU3MOB.

A

o b

~

Bomnpocsl aj1s1 caMmonpoBepku

YTO0 MOHUMAETCS IO TEPMUHOM aJanTanus?

Yro perynmpyer npaBuiio AByX YPOBHEN aalTalvu ?

Kakue dakTopsl sBistorca HanOosiee TPYAHBIMU ISl aJanTallMd K HUM
OpraHu3MoB?

[Tepeuncnure Bce pakTOpbl, BXOASIIUE B TPYIIY a0MOTHUYECKUX.
Ilepeuncaure OCHOBHBIE MEXaHM3MBl TEMIIEPATYpPHBIX  aJanTalui
XapaKTEepHbIE U1l TOMHUIOTEPMHBIX U TOMOUTEPMHBIX OPraHU3MOB.
OxapakTepu3yTe OCOOCHHOCTH TIIOYBCHHOM JKHW3HEHHOH CpeIbl W
NEPEUNCIUTE MEXAHU3Mbl aJalTaldyd IOYBEHHBIX OpPraHU3MOB K
JTUMUTUPYIOIIMM (paKTOpam 3TON Cpebl.

YT0 Takoe KOHCTEIIALHUS?

Yro Takoe nokosonus ? [lepeuncinnre W3BECTHBIE BaM THUIIbI JIOKOJIFOLUU.

IIpakTuyeckas padora 3
W3YUYEHUE YACJEHHOCTH MOMYJAIUNA JOUYEPHEI'O
MNOKOJIEHUA JPO30®UJI B CPEJE C OTPAHUYEHHBIM
KOJIUYECTBOM PECYPCOB

Heapb padoThl: H3yUeHUE U3MEHEHUS YUCICHHOCTH JI0YEPHUX

HOHy.]'IiII_II/Iﬁ IJIOJOBBIX MYX B 3aBUCHUMOCTH OT I/ICXOI[HOI;‘I YUCICHHOCTHU
POOUTCIIbCKHUX HOHYHHHHﬁ.
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OBOPYJAOBAHME: npoOupku c npozodunamu, cepHbld >dup s
HApKOTU3AllUA MYyX, KUCTOYKH, MMUHIETHI IJIa3Hble, aHAIMTUYECKHE BECHI, BaTa,
JuCThl Oenoit Oymaru, Koxxypa OaHaHOB, CIEIMAIBLHO NMPUTOTOBIICHHAS MUTA-
TeJIbHAs cpefa.

BBIINIOJIHEHUE PABOTDI

1. IMoxroroBsTe HEOOXOAMMOE YHCIIO ocobei apo3odun (okono 100).
Kynberypy apo3zodun MOXKHO MOMYyYHTh U3 TEHETHUECKUX J1a00OpaTOpuil Win
Pa3MHOXKHUTh CaMHUM, €CJIM UMEIOTCS OaHaHbl, BUHOTPAJ WU UHbIE (PPYKTHI U3
IO’)KHBIX PallOHOB, HAa MOBEPXHOCTH KOTOPBIX YacTO OBIBAIOT, OTJIOKEHBI sHIa
JPO30(UIL.

2. BusyanbpHO OIpeaenuTe IMOJOBbIC pasauums ocobeit (puc . 3.1).
CaMIibl OTIMYAIOTCS MEHBIIUMH Pa3MEpPaMU U OKPYTJIBIM TEMHO-OKpaIlI€HHBIM
KOHIIOM Oproiika. CaMKH KpyIiHee, KOHEIl UX OpIOIIKa 3a0CTPEH.

3. IloaroroBsTe SKCIEpUMEHT. [ 3TOT0 B MPOOUPKH C OJUHAKOBHIM
00BEMOM THIIEBBIX PECYPCOB MOMECTUTE Pa3HOE KOJHMUYECTBO POTUTEIBCKHX
nap (1; 5; 10; 20 map myx).

4. TlocraBbTe MOATOTOBJEHHBIE MPOOUPKA B  TEIJIOE  MECTO
(Temmepatypa okosio 25° C) Ha IBe HEJENH.

5. [IpoBeauTe MOACYET YNCICHHOCTH MYX.

JUist moacyera MyxX MX HapKOTH3UPYIOT (YCBHIIUIAIOT) CEPHBIM 3(QHUpOM,
nepeTpsxuBas B MyCTYI0 IPOOUPKY U 3aKphIBasi €€ BaTKOW, CMOUYEHHOU 3(pupom.
Kannu 3¢upa He 10/KHBI ONACTh B CPeAy WIM MyCTyro mpooupky. Yepes 3-5
MUHYT APO30(HIbI 3aChINAIOT, U UX MOXKHO CUMTaTh U pa3doMpaTh KUCTOUKOM
WJIM TIMHIIETOM Ha JIucTe 0eoil Oymaru.

Jlist mpuroTtoBiieHust 1 11 muTatensHON cpelbl HEOOXOAMMO: arap-arapa
10 r; apoxoxeit nekapckux 100 r (10 r cyxux); caxaproro necka 30 r, MaHHO#
kpymsl 30 T, BozbI 1 .

CwMmech arap-arapa u npoxoxeit kunsatsat 40 muH, 3aTeM 100aBIsSIOT caxap
U MaHHYO Kpymy U KaraTaT emie 20 muH. [IutatensHyro cpeny TIIaTeNbHO Tie-
pPEMENIMBAIOT U PA3JIMBAIOT B MPOOUPKU MO S MJI B KaXAYI0 (METKH JIydllle Ha-
HECTH 3apaHee), XpaHAT B XOJOIUIbHUKE (HE JOIyCKasi 3aMOPAKUBAHUA).

Ilepen mOCTaHOBKOW ONBITa IMOBEPXHOCTh MHUTATEIbHOW CpeAbl B
npoOHpKax CMa3bIBAIOT T'YCTOM MacCOU KUBBIX JAPOXKKEH, KOTOPHIMUA MTUTAIOTCS
B3pocibie 0coOu. JIMUMHKY APp030(hUIT MUTAIOTCS MTOATOTOBICHHON MTUTATEIHLHOM
Cpezoii ¢ 6oraThIiM CoZiepKaHUEM OEJIKOB.

6. B3BechTe Ha aHamuTHyeckux Becax mo 10 Myx — mo 5 camioB u 5
CaMOK (m) U3 MPOOUPOK C pa3HON IJIOTHOCTHIO U PACCUUTANTE CPEIHIOI MacCy
oJHO# ocobu (puc. 3.1).
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Buipanmusane
ponurensckux ocobel

Onpenenexue
mona

PacnipesienieHe ponuTebeKux
ocobeli 1o mpobupkam

NS
A 4 *"
) o I
R R
TRy
lu et Loy i

1.napa||$ nap}|10 nap||20 niap

.| Otpaborxa Onpexenenne Hapxomsaumsa Myx
{ | PE3Y/bTATOB |e@—— LPENHEH MACCH [« H noacyer -
| | vabmonenuit A0yepHeH ocobu JNOYEPHAIX 0cobEN
; [ -
Puc. 3.1
7. Pe3ynbrathbl paboThl 3aHECUTE B TAOJIUILY:
Tabmuma 3.1
Ucxonnas |KomudectBo |KommuectBo |Cpennsis Cpennee uuncio
IJIOTHOCTH |0co0ei B MOTOMKOB Macca MOTOMKOB Ha 1 caMKy
TOMYJIAIUH [TOMYJISAIKN  |(YMCACHHOCTD |[HouepHer  |N3/2Nj, mir.
Ny, yepes3 IBC  |JodYepHEi ocoou m/10,
LIIT. Henenu Ny  |monmynsinuu) — |Mr
IIT. N3, mmiT.
2
10
20

O0padoTka pe3yabTATOB U BHIBO/IbI

1. Ha ocHOBaHMM MOJYYEHHBIX JAHHBIX MOCTPOUTE rpadWKh 3aBUCUMOCTH:
a) YMCIEHHOCTH JOYEepHeW MOmyJssiiuu; 0) cpeaHell Macchl 0coOH; B)

12



CPENHEr0 4YHcia IIOTOMKOB Ha 1 caMKy OT MCXOJHOrO 4uCiIa
POIUTENBCKUX Tap.

2. Crenaiite BBIBOJbI, OTBETHB Ha CIEAYIOIIUE BOMPOCHL: YeM OOBICHIIOTCS
pa3nuvs B YHCIE MyX JOYEPHEro IOKOJIEHHs B PA3HBIX BapUaHTax
onbiTa? Kakyro MIOTHOCTh MOMYJSIUUU CIEAYET CUUTATh ONTHUMAJIBHON
JUIsL JalIbHEWIIero pasMHokeHua? Kakas cCylecTByeT CBsS3b MEXKIY
YUCIIEHHOCTBIO POJUTENHCKONH TMOMYJSIUN U KU3HECIOCOOHOCTHIO
CJIETYIOLLETO MTOKOJICHUS ?

Bonpocel 1j11 caMmonpoBepKu

1. Yto Ha3bIBaeTCA MOMYJISAIUEH M SKOJIOTHYSCKOU MOIYJISIIUCH?

. Kakoe mecTo 3aHnMaeT nomyisnys B uepapxuu )KMBOT0O BEIIECTBA?

3.B dyem paznuuue MeEXIy pEryJupyoLUMUd U MOAU(DUIMPYIOMIHUMU
dakropamu ?

4. Kak NpouCXOIuT peryisuus 4ducieHHoctu nomynsuuu? Ilepeuncnute
U3BECTHBIC BAM MEXaHU3MBI IIOJJIEPKAHU TOMEOCTa3a MOMYJIALMH.

5. Kak omnpenenutes penpoAyKTUBHBI MNOTEHLHAT W POCT MOIYJISILUU?
OxapakTepu3ynuTe 5SKCIOHCHIMAIbHYID M JIOTUCTUYECKYH) KPHBYIO
YUCJIEHHOCTH TOITYJISLUN.

6. Uto Takoe OMOTHYECKUN TMOTEHIIMAN MOMYJISIINH, yAeIbHas OHOoTHUYECKas
Harpy>K€HHOCTb CPEJIbI?

7. EcTp 1M pa3HuLa B MOHATHUSX YJI€JbHAs OMOTHYECKAs HArpyX’EHHOCTb
Cpelbl ¥ CTallMAJIbHAs EMKOCTh 3KOCHCTEMBI ?

8. Ilepeuncnure W3BECTHbIE BaM THUIbBl JUHAMHKA YHCIEHHOCTH U
DKOJIOTMYECKUE CTPATETUH KU3HU.

N

IMpakTuyeckas padora 4
N3YYEHUE CMEHBI BUIOBOI'O COCTABA B
MOJEJBHOM COOBHIECTBE

eab padoThbI: IPOCIEAUTH 32 CYKIIECCHOHHOM CEpUEN B BOJIHBIX
KYJIbTypaXx, BbISIBUTh B3aMMOOTHOIIIEHHUS BUJIOB B COOOIIIECTRE.

OBOPYJIOBAHME: cenHoli HacTOM ¢ opranusmMamu uepes 2, 3, 5, 7,
14, 30, 60 nHeit pa3BuTHSL.

BBIINIOJIHEHUE PABOTDI

1. ITpuroToBiieHHE CEHHOT'O HACTOSI.

CeHHOlM HAacTOM MPUTOTABIMBAIOT KUMsYeHHEM B TeueHue 10—15 mun
JYTOBOI'O CEHa B BOJIE, 3aT€M >KUJKOCTh OXJaKJAIOT, HAIMBAIOT B KOJOBI WM
XUMHUYECKHE CTaKaHbl U BBLACPKHUBAIOT MPU OOBIYHOI TeMIiepaType Ha CBETY
2—3 mHs 10 00pa30BaHUs HA MOBEPXHOCTH HACTOS OAKTEpUATHLHOM TUICHKH.

13



2. IlpuroTtoBneHue 3KCHEPUMEHTANbHBIX MoOjeNel coobmecta. B
KaXIBIA CTakaH C CEHHbIM HAacTOeM J00aBisAl0T mo 1—2 mi1 BOABI U3
€CTECTBEHHOI'O CTOSYEro BojgoeMa (Mpyna, KaHaBbl) WM W3 aKBapuyma C
OOUTAIOIIMMH TaM OPTaHU3MaMH.

HeoOxomumo  3apaHee  MHOATOTOBUTH  HECKOJBKO  CTaKaHOB  C
OopraHu3MaMHM pa3HbIX CPOKOB npedbiBanus: 2, 3, 5, 7, 14, 30, 60 cyTtok.

3. AHanM3 BUAOBOTO COCTaBa IIPOBOAMTCA Ha CMEIIAHHON mpole u3
Kakaoro crakana. J{ist aToro Gepercss HECKOIBKO Kareib (5 wiu 7) U3 pa3HbIX
YyacTell CTaKaH4YMKa: MOJ] TOBEPXHOCTHOM IUIEHKOM, Y CTEHOK M JIHA CTaKaHa, y
CKOIUIEHUM paCTUTEIbHBIX OCTATKOB, M3 TOJILM BOJBL. 3aTEM 3TH MpPOObI
CMEIIMBAIOT B OTAEJIbHOM CTaKaHYMKE, U PACCMATPUBAIO I10J MHUKPOCKOIIOM,
MoMeIasi Ha MPEAMETHOE CTEKJIO KAIUTI0 CMEIIaHHOM MPOOHI.

4. OnpeneneHue BUAOBOTO cocTaBa. [IpoBoAUTCS ¢ MOMOIIBIO PUCYHKOB
MaccoOBBIX BHJIOB (cM. puc 4.1—4.6).

Tak kak KONWYECTBEHHAs OIIEHKAa BHJOBOTO COCTaBa C TOMOIIBIO
OOBIYHOTO 00OPYIOBaHMS 3aTPYJHEHA, MOKHO OLIEHUTh OOUIIME KAXKIOT0 BHIA
B YCIOBHBIX Oaijax, IpUHAB 3a 5 0ajyioB KAa4eCTBEHHYIO OIICHKY «OYCHb
MHOTO», 3a 4 Oamna — «MHOTO», 3 Oalmma — «cpemaHe», 2 6amra — «Maimoy», 1
0aJ1 — «OYEHb MaJIo».

O0paboTKa pe3yJIbTATOB U BHIBO/bI

DKcrnepruMeHTAIbHbBIE JaHHBIC 11eJIECO00Pa3HO 3aHECTH B TAOJIHUILY:

Tabnuua 4.1
CwMeHa BUJOBOrO COCTaBa B MOJEIbHOM COOOIIIECTBE

Ha3zBanue VYcnoBHBIE 0auIbl BCTPEYaeMOCTH BUJIOB Ha Pa3HbIX
CUCTEMATHUYECKOU CTaJMSIX Pa3BUTHS COOOIIECTBA
IPYIIIBI

14




Puc 4.1. IlpeacraBureny moaapcTBa OaHOKICTOUHBIC:
1 - ame0a; 2 - aBrIIeHa; 3 — AUHOMIATSIUIATA; 4 — MUIANHUYM;
5 — mapamenus; 6 — uHdy30pus-TpyOau.

Puc.4.2. IlpencraButenu pUTONIAHKTOHA — CHHE-3€JICHbIE

1 — MUKpPOIMCTUC CUHEBATO-3€IICHBIN:

a — KOJIOHHS, O — KJICTKH;

2 — anaOeHa: a — crnopa, 0 — reTepoIucTa;

3 — a(aHM30MEHOH «LBETEHMS» BOJIbI - YEIITYHYAThINA My4OK.
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Puc. 4.3. IlpencraButenu (HUTOIIIAHKTOHA — TUHO(DUTOBBIE U 3€JICHBIE

(BOJIbBOKCOBBIE)
1 — nepunuHUyM: a—C OPIOIIHON CTOPOHBI, 0—CO CIIMHHOW CTOPOHBI;
2 — muepamuyM; 3 — JOUHOOpHWOH, 4 — XJaMHUJIOMOHAma; 5 —

NaHJOpUHA; 6 — BIOPHUHA; /— BOJBBOKC

m3¢ 5

Puc. 4.4. TlpencraButenu PUTOMIAHKTOHA — JUATOMOBBIE BOJAOPOCIIH:
1 — dparwmnspus; 2 — actepuoHela; 3-Tadeuisapusl.
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Puc. 4.5. IlpeacraButrenu (QPUTOIUIAHKTOHA — 3€JICHBIE BOJIOPOCIH
(XJIOPOKOKKOBBIE, IECMUIUEBBIC):

| — nmenuacTpyMm; 2 — BOJsIHAsI CETOYKA: @ — OOIIUNA BUJ KOJOHUHU, 6 —
OTJ/IeNIbHAs sUeiika; 3 — CIieHenecMyc; 4 - xJjopeiia; 5 — KIocTepuym;
6 — KocMapuyMm.

Puc. 4.6. IInankTOHHBIC 1 OEHTOCHBIE OPTaHU3MBI (KOJIOBPATKH ):
1 — OpaxmoHnyc, 2 — Keparesuia, 3— KepaTeiia KBaJpaTHas,
4 — >crIAHXHA, 5 — KOHOXHMITIOC.

CnegajiTe BbIBOIbI:
KakoBbl IPUYMHBI CMEHBI YaCTOTHI BCTPEYAEMOCTH BHJIOB B MOJICILHOM
COO0O0IIIECTBE HA CEHHOM HacToe?
Kax m3MeHsieTcst B Xxo/ie CyKIIeCCMU BUI0OBOE pa3HOOOpasue oouTarenen
CEHHOTO HAcTOsA?
KakoBbI OCHOBHBIC ITPU3HAKK MOJIOJION ¥ 3pEIOoN IPYIITHPOBKU?
Yem onpeaensroTcs Mpeaeiibl pa3BUTHSA COOOIIECTB B CCHHOM HAcToe?
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Bomnpocs! Aj1s1 camonpoBepKu

. Yro Ha3biBaeTcd cykueccueii? HazoBuTe BUIBI CYKIIECCHIA.

. B 4Wem mposBisieTcs oOTIMYKME MEXKIYy AaBTOTC€HHOM W aJUIOT€HHOU

cykueccussiMu? K KakoMy BHJYy CYKIECCHM OTHOCAT JIeMyTaluu?
[IpuBenuTe mnpUMepsl MEPBUYHBIX M BTOPHUYHBIX, aBTOTPOPHBIX W
reTepoTPOdHBIX CYKIIECCH.

. Kak Wu3MEeHSI0TCS OCHOBHBIC mapamMCTpbl H CBOMCTBA DKOCHCTEM B

CYKIICCCUOHHOM prIIY? Hepe‘{I/ICHI/ITC OCHOBHBIC 3aKOHOMCPHOCTHU
CYKICCCHUOHHOT'O Imporncecca. HpI/IBeI[I/ITC OKOJIOTHYCCKHUC 3aKOHBI
CYKIOCCCHUOHHOI'O 3aMCHICHUA M IIOCIICAOBATCIIBHOI'O IIPOXOKIACHUA (1)33
Pa3BUTHA.

. OxapakTepu3yiTe KIMMaKCHBIE dKOCUCTEMBI. B 4eM COCTOMT OCHOBHOE

OTJINYHUC TGOpI/Iﬁ MOHO- H ITOJIMKJIMMAKCa.

. UeM arporeHo3bl OTINYATCS OT €CTECTBEHHBIX KOCUCTEM? MOXHO 11

CUMTATh arpoLIEHO3 CIIy4aeM AHTPOIIOTE€HHOM CYKIIECCUU ?

. MoeT 1 TpUIUHON CYKIIeCCUH ObITh MHTPOAYKIIMS BUIOB?
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