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BBEJIEHUE

B Metoauyeckux ykazaHHsX MPECTaBICHBI MPAKTHYECKUE 3a-
HATHUSI 10 OCHOBHBIM pa3jiejiaM €CTECTBO3HAHUSI, KOTOPbIE MTPeAHAa3HA-
YEHBI JUIs CTYICHTOB MepBOro Kypca crneuranbHoctu 44.02.02 IIpeno-
JlaBaHUE B HAYAJIbHBIX KJIaccax

Kaxxnas pabora BkirodaeT B ceOsi: Ha3BaHUE TEMBI, 1eNb pado-
ThI, KPaTKUI TEOPETUUYECKUN MaTepuas, olnucaHue xojaa paboThl, KOH-
TPOJBHBIC BOMPOCH! Ui (hOPMYIMPOBAHHS BHIBOJIA IO paboTe, ykaza-
HUS 110 COCTABJICHUIO OTYETA, KPUTEPHUH OLIEHKH M CIIHCOK JINTEPATYPHI.

MGTOILI/I‘-IGCKI/IG YKa3aHug JJIs BBIIIOJIHCHUS IMPAKTUYCCKUX pa-
00T IMoOMOryT CTyACHTaM 0oJiee MOIHO YCBOUTH TeopeTI/I‘IeCKI/Iﬁ Mmare-
pual 110 €CTCCTBO3HAHUIO.

EcrectBO3HAanue sABISETCS Kak TCOPCTUYICCKUM KYpCOM B O3Ha-
KOMJICHHUH CTYJACHTOB C OCHOBHBIMH 3TallaMH COBpeMeHHOﬁ HAyKH, TaK
N UCTOYHHUKOM (I)OpMI/IpOBaHI/IH HUHTCIIJICKTA, JJOTMYCCKOIo0 MBIIIJIICHUA,
MPAKTUYCCKUX HABBIKOB.

B pe3yiabTaTe MU3y4YCHUA CCTCCTBO3HAHHA Ha 0a30BOM YPOBHC

Kypca CTYJIEHT AOJIKEH
3HAMb/NOHUMAMD

o CMBICT TIOHSITUH: €CTECTBEHHOHAYYHBIH METOJ IMO3Ha-
HUS, SJICKTPOMArHuTHOC IOJIC U DJICKTPOMAarHUTHBIC BOJIHBI, KBAHT, I1€-
PUOIUYECKHUI 3aKOH, XUMHUYECKasl CBS3b, XHUMHUUECKasl peaKius, MaKpo-
MoOJIeKyJia, OeJoK, KaTanu3arop, dhepMeHT, KieTka, auddepeHmanms
knetok, JIHK, Bupyc, Ouomnormueckas sBononms, OuopazHoobOpasue,
OpraHu3M, MOMYJISIHS, DKOCUCTeMa, Ouocdepa;

. BKJIaJ] BEJIMKUX YUYEHBIX B (DOPMHPOBAHUM COBPEMEHHOMN
€CTECTBEHHOHAYYHOUW KapTUHBI MUPA;

ymemp:

® T[PUBOIUTH MPHUMEPHl HKCIHEPUMEHTOB U HAOIIOICHHH,
00OCHOBBIBAIOIINX: ATOMHO-MOJICKYJISIPHOE CTPOSHHUE BEIIECTBA, CYIIe-
CTBOBAHHC 3JICKTPOMArHuTHOI'O IOJIAA U B3aMMOCBA3b SJICKTPUYCCKOTO U



MarHUTHOTO II0JIEH, BOJIHOBBIE U KOPITYCKYJISIPHBIE CBOMCTBA CBETA, HE-
00paTUMOCTh TEIUIOBBIX IMPOILIECCOB, 3aBUCUMOCTh CBOMCTB BeELIECTBA
OT CTPYKTYPBI MOJIEKYJI, 3aBUCUMOCTb CKOPOCTH XMUMHYECKOU pEeaKIuu
OT TEMIIEpaTypbl U KaTaau3aTOpPOB, KIETOYHOE CTPOCHHE KUBBIX Opra-
HU3MOB, poib JIHK kak HOocuTens HaciencTBeHHOUN WHGOpMaIUU, SBO-
JIOLMIO XKUBOM NIPHUPOABI, B3aUMOCBSI3b KOMIIOHEHTOB 3KOCHUCTEMBI,
BIIMSIHUE JIEATEILHOCTH YEJI0BEKA Ha YKOCUCTEMBI;

e OOBACHATH NMPHUKJIAJHOE 3HAYCHHE BAKHEUIINX JOCTHKEHUM
B 00JIaCTH €CTECTBEHHBIX HAYK, BOIMPOCHI MOJTYYEHHUS CHHTETHUYECKHUX
MaTepUasoB C 33JaHHBIMU CBOMCTBaMH, CO3JaHUsl OMOTEXHOJIOTUH, Jie-
4yeHUsI UH(PEKITMOHHBIX 3a00JIeBaHMI1, OXpaHbl OKPYKAIOIIEH CPEIbI;

e BBIJBUraTh TMIOTE3bl U IpeAjaraTh MyTH UX MPOBEPKU; J€-
JaTh BBIBOJIbI HA OCHOBE 3KCIEPUMEHTAIbHBIX JAaHHBIX, NPEACTABIECH-
HBIX B BUJIe rpaduika, TaOIUIIbI WU UAarPaMMBI;

e paboTaTh C €CTECTBEHHOHay4HOH HMH(]OpManuen, coaepxa-
mieiics B coobmenusix CMMUM, pecypcax WHTepHera, HaydHO-
HOIMYJISIPHBIX CTaThsAX: BIAJETh METOJAMH IOUCKA, BBIAEIATH CMBICIIO-
BYIO OCHOBY U OLICHMBATh JOCTOBEPHOCTh MH(POPMAIIIH;

Hcnoab3oBaTh NpuoOpETEHHBIE 3HAHUS M YMEHUS B IIpaKTHYe-

CKOM AeATEIbHOCTH U IIOBCEIHEBHOM KHU3HM JJIS:

. OLICHKM BJIMSIHUS Ha OpPraHu3M 4YeJIOBEKa JJIEKTpOMar-
HUTHBIX BOJIH ¥ PAaINOAKTUBHBIX U3IIy4CHU;

. HYHEPTrOCHAOKECHUS;

J 0€30MacHOTr0 HCIOJIb30BaHUSI MaTepHalioB U XHUMHUe-
CKHUX BEIIECTB B OBITY;

. npodmiakTuka MHPEKIMOHHBIX 3a00JeBaHUN, HUKOTH-
HOBOM, AJIKOTOJIBHOW M HAPKOTUYECKON 3aBUCUMOCTEN;

. OCO3HAHHBIX JUYHBIX JEUCTBUHN IO OXPAHE OKPYKAKOLIEH
CpEeBl.

[TpakTHdeckue 3aHATHS MPEIHA3HAYCHBI JUISI aKTHBHOTO W YIIIyO-
JICHHOTO OCBOCHHUS HAyYHO-TEOPETUYECKHX OCHOB €CTeCTBO3HaHHs. B
IUTaH TIPAKTHYCCKHUX 3aHATHH TPH pasjelia Kypca eCTeCTBO3HAHUSA- (Pu-
3MKa, XUMHUSA 1 OHMOJIOTHSL.



Jis mporpaMMBbl MPAKTHYECKUX 3aHATHI 0TOOpaH mMarepuai, KOTo-
PBIN TIOMOTaeT PACKPBITUIO METOJUKHA COBPEMEHHBIX HAay4YHBIX HMCCIIE-
JIOBaHUH MPH MOATOTOBKE CIIEIHAIUCTOB CPEIHETO MPOpECCHOHATBLHO-
ro oOpas3oBanus. [Ipu 3TOM yuuThIBaIOTCS TpeOOBaHMs CpeIHUX OOpa-
30BaTEIIbHBIX YUPEIKICHUMN.

[TpakTuyeckue 3aHATHS NOTPEOYIOT Y CTYIEHTOB IPOSIBICHUE WHU-
[IUATHBbI, HAOJIIOAATEIILHOCTH M CaMOCTOSTEIILHOCTH B MPHHATUU pe-
IIEHUH NPH BBIIOJIHEHUH paboT.

Kaxxp1il cTyfeHT BeneT TeTpanb Uil NPAaKTUYECKUX 3aHATHH, IAe
OCYILIECTBIISAIOTCA 3allUCH 10 CIEAYIOLIEH CXeMe: TeMa, Liellb, CPEACTBA
00ydeHus1, X0/ pabOThl, OTYET O MPOJIeTaHHON paboTe, OTBETHI HA KOH-
TPOJIbHBIE BOIIPOCHI, BBIBOJ.

Kaxnas pabora oneHuBaeTcsl mpenoaaBareieM M0 NATHOAUIbHON
CHCTEME U YYUTBIBAETCS IIPU BBICTABJIEHUM 3a4eTa 10 y4yeOHOM aucuu-
IUIMHE.



IIpakTuyeckasi padora Ne2.

Hccneoosanue 3aeucumocmu cunvl mpenus om geca mend.

Ilens pabompl: BEIACHUTD, 3aBUCHUT JIM CHJIa TPEHHS OT Beca Tela, eClin
3aBUCHT, TO KaK.

IIpuéoper u mamepuansl: TMHAMOMETP, IEPEBSIHHBIN OPYCOK, Jepe-
BSIHHAS JIMHEIKa, HAa0Op TPYy30B.

Xopn paborhl:

1.0Onpenenute 1eHy AEICHUS MIKAIBI JHHAMOMETPA.

2.Ilonoxute OpyCOK Ha FOPU3OHTAIBHO PACIOJIOKEHHYIO IEPEBIHHYIO
nuHelKy. Ha Opycok mocraBbTe rpys.

3.IlpukpenuB k OpycKy JHHaMOMETP, KaK MOKHO 0Oosiee paBHOMEPHO
TSHUTE €ro BJI0JIb JIMHEHKH. 3aNuIINTe IOKa3aHUsl AUHAMOMETPA, 3TO U
€CTh BEJIMYMHA CHJIBI TPEHUS CKOJIBKECHUSL.

4 K nepBoMy rpy3y 100aBbTE BTOPOM, TPETHIA, YETBEPTHII I'PY3bI, Kaxk-
IBIA pa3 u3Mepss cuity TpeHus. C yBEIMYSHUEM YUCIIa TPY30B pacTeT
CHJIa HOPMAJIBHOTO JTaBJICHUSI.

5.Pe3ynpTaThl M3MepeHHl 3aHecuTe B TaOIUIy «3aBUCHUMOCTb CHIIBI
TPEHMSI OT BECA TeIa»

Ne ombITa KonnuecTBo rpy3oB Cuna tpenus, H
1 1
2 2
3 3

6.Crenaiite BEIBOJ: 3aBUCHT JIM CHJIAa TPEHUS OT Beca Tela, U eCJIH 3a-
BHCHT, TO Kak?

Cooepocanue omuéma

1.Tabnuma «3aBUCUMOCTD CHJTBI TPEHHUS OT BEca Teay

2. OTBeTHI Ha KOHTPOJIBHBIE BOITPOCHI.
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3. BeiBog.

Konmponvnuie éonpocut

1.YTo Takoe cuia TpeHus?

2. Kak HanpaBiieHa cuja TpeHUs?

3. KakoBa npuunHa BO3HUKHOBEHUS TPEHUS?

4. [IpuBeauTe MpUMEpPHI MOJIE3HOTO U BPETHOTO TPEHUSI.

Kpumepuu OUCHKU

B PE3YIbTATC BBIIIOJITHCHU A pa6OTLI CTYJACHT:
- BBIABIIACT 3aBUCMMOCTD CUJIBI TPCHHUA OT MACCHhI TEJIa,
- BBIABIIICT 3aBUCHUMOCTD CHUJIBI TPCHUS OT IMOBCPXHOCTU TPYLIHUXCS
TSI,
- HCIOJIB3YCT (bHSH‘IeCKYIO TCPMHUHOJIOTUIO IIPpU OTBCTC HAa KOHTPOJIb-
HBIC BOITPOCHI

IIpakTuyeckas padora Ne3

Coopxa 31ekmpuyecKkoll yenu u uzmepenue cuibl
moKa 6 ee paznuyHbIX YUacmKax

Ilens pabomer: yoenuTbcs Ha OMBITE, YTO CHUJIA TOKA B PAa3IMYHBIX
MOCJIeI0BATEIbHO COEIMHEHHBIX YUacTKax LENu OJIMHAKOBA.

Ilpuébopvr u mamepuanvi: VCTOYHUK NHUTAHUSA, HU3KOBOJIbTHAS
JamIia Ha MOJICTaBKe, KIII0Y, aMIIEPMETP, COETUHUTENbHbIE TPOBO/IA.

VYkazanus k pabote



1. Cobepute 1enp Mo pUCyHKY a. 3aluIIATE MOKa3aHHE aMIiep-
MeTpa.

=1

|

2. 3aTeM BKIIIOYHTE aMIIEPMETP TaK, KaK MOKAa3aHO HAa PUCYHKE O, a
MIOTOM TakK, KaK Ha pUCYHKE 6.

3. CpaBHuTE Bce IMONyYeHHBbIC TOKa3aHus amrepmerpa. Caemnaiite
BBIBO/I.

4. HapucyiiTe B TeTpaid CXeMbI COSMHEHHSI PUOOPOB.

F b—" L 5 b

—O— Ho—&
1)1, = 0,25A
2)1,=0,25A
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3) ;= 0,25A
I] - 12 = 13 = O,ZSA

BI)IBOLII Cuma TOKa B PA3IMYHBIX IIOCICAOBATCIIBHO COCAWHCHHBIX

ydacTKax ucnyu 0JuHaKoBa

Cooepocanue omuéma
1. PucyHok cxem coOpaHHBIX IIeTei
2. 3amuch MOKa3aHui aMIepMeTpa
3. OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI;
4. Beiso.

Konumponwsnusie éonpocwt

1. VkaxxuTe 31€MEHTHI JNEKTPUUECKOM LEMH.
2.Yto Takoe cuiia TOKa, OT YEro OHa 3aBUCHT?

3. Kak ynraercd 3akon Oma?

Kpumepuu oyenxu
B pesynbraTe BbINONIHEHUS Pa0OTHI CTYACHT:
- UCMOJb3yeT (PU3MUECKYI0O TEPMHUHOJIOTHIO MPH OTBETE HAa KOHTPOJIb-
HBIE BOMIPOCHI;
- IeJIaeT aKKypaTHBIE YEPTEXKHU CXEM DJIEKTPUUYECKUX LETEH;
- popmMynHpyeT BBIBOJA O BEIMYMHE CHJIBI TOKA B PA3IMYHBIX Y4acTKax

OCITH.
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IIpakTuyeckasi pa6ora Ned

I/Isyuenue KO1e0aHUl Mamemamuuecko20 MasmHuKkd

lIeJle HU3Yy4YUTh 3aBUCUMOCTD YaCTOThI U IIEPpHUOJa KoJieOaHU HUTIHOTO

MasiTHHKA OT OJIMHBI HUTH.

IIpudopsl U MaTepuAaJIbI: IITATUB, IAPUK HA HUTHU, CEKYHJIOMED.

Xox padoThbl.

1.BeruucnuTe 4acToTy U Mepruoa KojieOaHUH HUTSAHOTO MasTHUKA ITPH
qimHe HATH 5 M, 20 M, 45 cM. 80 cM 1 125 ¢M COOTBETCTBEHHO, KakK-

IbIi pa3 oTMeuas BpeMms, mpocuuThiBas 1o 30 xonedaHuil.

1. PesynbraTel cBenuTe B TaOIHILY:
Ne i/m 1 2 3 4 5
BeJIMYHHA
Jumnaa HuTH (cM) 5 20 45 80 125
Yucj1o kos1edanmii n 30 |30 30 30 30
Bpems kosebanmii  t(c) | 13.2 | 26,59 | 40,32 | 52,81 | 66,13
Iepuon konedannii T(c) | 0,44 | 0,86 | 1,34
Yacrora xoaedanuin Y | 2,27 | 1.128 | 0,744
(')

2. Pacuérsr:
T=tm Y=1/T

3. CrenaiiTe BEIBOJ — KaK 9acTOTa KOJIeOaHMI U TEPUO/T 3aBUCST

OT JJIMHEI HUTH?

12




Cooepicanue omuéma:

1.3anmonHeHne TabIUIBI «3aBUCHMOCTD MIEPHO/Ia U YaCTOTHI KOIeOaHui
OT JUTMHBI HUTH MasTHUKA

2.MaremaTudeckue pacuéTsl 1o GopMyaM Mepruoaa U 4acTOThI KOJIie-
OaHuii MasITHHKA.

3.BbIBO/I 0 3aBUCHMOCTH TIEPHOJIA M YACTOTHI KOJIeOAHU OT JJIMHBI HH-
TH MasATHHKA.

KOHmpOJleble eonpocol:

1.Yto Takoe cBOOOHBIC KOeOaHws?

2.Ha3zoBute yciioBUsi, HEOOXOIUMBIE JIJIsi KOJICOATECIIbHBIX ABHUKEHUH.
3.aiiTe onpeneneHre NOHIATUIM: aMILTUTYAa KOJeOaHU|, Nepuo Ko-
nebaHul, 4acToTa Konebanuii, ¢asa.

Kpumepuu oyenku
B pesynbrare BeInonHeHUs pabOThI CTYIEHT:
- BIIasieeT (pu3nueckor TEpMUHOIOTHEH;
- IPaBUJIBHO U CAMOCTOSATEIBHO JIEJIaeT pacyEThl B COOTBETCTBHUH C

bopmynoi -
(bopMynHpyeT BBIBOJ O 3aBUCMMOCTH YacTOTHI U TEpHOJIa KOIeOaHuH
HUTAHOI'O MaATHHUKA OT AJIMHBI HUTH.

IIpakTnyeckas padora Ned

H3yuenue unmepghepenyuu u oughpaxyuu ceema
I[ens: >KCIEpUMEHTATBHO U3YUUTH SIBICHUS HHTEPHEPECHIINH U AH-
bpakuuu.
IIpudopsl U MaTepUAaJIbL. BJICKTPUUYECKAs JaMIia C IPSIMONA HUTHIO

HaKaJIuBaHUd, ABC CTCKIIAHHBIC IINTACTUHKH, PaMKa U3 IIPOBOJIOKH,
13



CTeKJISIHHAsI TpyOKa, MbUIbHAs BOJA, KOMIIAKT-IHUCK, CIIUPTOBKA,
CIIMYKH, Je3Bue 0e30MacHOi OpUTBBI, KAaIpOHOBAasi TKaHb YUEPHOT'O I[BE-
Ta, MUHLET, TAaHTeHIUPKYJIb.
Onucanue padboTbl

OO6b1yHO UHTEpDepeH M HaOMI0AaeTCs IPU HATOKEHUH BOJIH, UC-

MYIIEHHBIX OJTHUM M T€M K€ UCTOUYHUKOM, MPUIIEIIINX B JAHHYIO

TOYKY Pa3HBIMU MTyTAMH.

1. Bcneactue nudpakiiuu CBET OTKIOHAETCS OT MPSIMOJIMHEH-
HOTO pacnpocTpaHeHus (Hampumep, BOIU3U KpaeB MpemnsiT-
CTBUH).
Xox padoTsl

1.Habnronenue narephepeHInOHHON KapTHHBI Ha MBUIBHBIX MY3bIPSX.
OKyHUTE MPOBOJIOYHYIO PaMKy B MBUIBHBI PacTBOP U BHUMATEIbHO
paccMoTpuTe 00pa30BaBIIYIOCS MBUIBHYIO IUICHKY. 3apUCyiTe B TeTpa-
I Ui 1a00paTOPHBIX paboOT YBUICHHYIO BaMU HHTEp(EpEHIIMOHHYIO
kaptuHy. OOpaThTe BHHMaHHE, YTO TMPH OCBEIICHUU TUIEHKH OelbIM
CBETOM (OT OKHA WJIY JIAMITbl) BOSHUKAIOT OKPAIIEHHBIE TOJOCHI.
C nmoMoIbl0 CTEKISIHHON TPYOKH BBIAYHTE MBUIBHBIN My3bIPh U BHUMA-
TeIbHO paccMoTpute ero. [lpu ocBemieHnn ero 6eIbIM CBETOM HaOIIO-
naetcs oOpa3oBaHME LBETHBIX HMHTEpQEepeHIMOHHbIX Konel. [lo mepe
YMEHBUIEHUSI TOJIIUHBI IJIEHKH KOJIbLIA, PACIIUPSSCh, NEPEMEIIAa0TCs
BHMU3.
2. Habmoienue nHTEphEpeHIINN Ha IBYX CTEKIISTHHBIX TUIACTHHKAX.
TmiarenbHO NPOTPUTE JIBE CTEKIISIHHBIE MIJIACTUHKU, CIIOKUTE UX BMECTE
U COXMHTE nanmbliamMu. POpMbl CONPUKACAIOIIUXCSA MTOBEPXHOCTEN He-
UJealbHbl, TIOITOMY MEXAY IJIACTHHKAMU O0Opa3yroTcsi TOHYAHIIIHe
BO3JyIIHbIE MYCTOTHL. [Ipy OoTpakeHHH cBeTa OT MOBEPXHOCTEH ILIa-
CTHH, 00pa3yroIIMX 3a30p, BO3HUKAIOT SIPKHUE DPATy>KHBIE IMOJIOCHI —
KOJIbIIeOOpa3Hble WM HEMpaBWIbHON (opMmbl. [Ipu M3MEHEHHM CHUIIBI,
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COKMMAIOIEH TUIACTUHKU, U3MEHSIOTCS paclojioxkeHne u (Gopma mosoc.
3apucyiiTe yBHJICHHbIE BaMH KapTUHKU B TETPaau AJIs MPAKTHUECKHUX
pabor.

3.PaccmaTpuBaHue MOBEPXHOCTH KOMITAKT-IHCKA

PaccmoTpuTe BHUMAaTEIbHO O] Pa3HBIMHU YrjaMH MOBEPXHOCTb KOM-
MakT-AucKa (Ha KOTOPYIO MPOU3BOIUTCS 3anuch). YTo Bbl HabmoqaeTe?
OO6bsacHure Habmogaemble siBaeHHS. OnuimnTe UHTEPHEPEHLUOHHYIO
KapTUHY.

4. ITocMOTpHUTE CKBO3b YEPHYIO KAllPOHOBYIO TKaHb Ha HUTh TOpsIlen
namnbl. [loBopaunBas TkaHb BOKPYT OCH, q0OeHTech ueTKoi nudpak-
[IMOHHOW KapTHHBI B BHUJIE ABYX CKPEIIEHHBIX IMOJ MPSMBIM YIJIOM JIH-
(GpakIUMOHHBIX TMOJIOC. 3apucyiiTe HaOMIOAaeMbll AUPPAKIIMOHHBIHN
KpecCT B TeTpaau IJid MpakTudeckux pabor. OObsICHUTE HAOIIOAaeMbIe
SIBJICHUSA.

CnenaiiTe BbIBOJ: YKOKUTE, B KaKUX W3 MPOJEIAHHBIX BaMH OIBITOB
HaO01a7oCh SBICHHE HWHTEPPEPEHIINH, a B KaKUX — SBIICHUE JU-
bpakuuu.

Cooepocanue omuéma:

1.PucyHky yBUIIEHHBIX UHTEP(HEPEHIIMOHHBIX KAPTUH HA TOHKUX IIEH-
Kax.

2. Onucanue UHTEPPEPEHIIMOHHON KapTHHBI.

3.BriBOSI.

4.0TBeTHI Ha KOHTPOJIBHBIE BOMIPOCHI.

Konumponwnuie gonpocoi:
1. IToueMy MBUTbHBIE ITY3bIPH UMEIOT PATYKHYIO OKpacKy?
2. Kakyro popMmy UMEIOT pagyKHbIe OJIOCHI?
3. Ilouemy okpacka Iy3bIpsi Bce BpeMsi MeHsieTcs1?
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4. [ToueMy B MecCTaxX CONPHUKOCHOBEHHUS IUIACTHUH HAOIIOAIOTCS SPKUE
paayXHble KOJIblieoOpa3Hble WU HeNPaBUIbLHON (POPMBI MOIOCHI?
5.IToueMy ¢ U3MEHEHHEM Ha)KUMa U3MEHSI0TCS (popMa U pacrnoIoKeHHe
uHTEp(PEepEeHIIMOHHBIX TT0J10C?

Kpumepuu oyenku
B pe3ynbraTe BbINOIHEHUS paOOTHI CTY/IEHT:
- BIIasieeT (pU3MUECcKor TEPMUHOIOTHEH TIPU OTBETAaX HA BOMPOCHI;
- IPaBUJIBHO M CAMOCTOSATENBHO OOBACHAET U3MEHEHHE UHTEep(EepeH-

LMOHHBIX KapTHUH;
- (opmymHpyeT BBIBOJ O HAOIIOJACMBIX SIBJICHUSX.

IIpakTHyeckas padora Ne7

Bopnopoausbiii nokasaresas pH pacrBopos. Onpenesenne pH
PACTBOPOB COJIEH.

Henb: ocBouts MeTOABI onpeaeneHus pH pacTtBopos, omnpene-
JIUTh CPENly pAaCTBOPOB YKCYCHOM KHUCJIOTBI, TUAPOKCUIA HATPHUS, BOJIBI,
pacTBOpOB cosied -  XJIOpHJa IUHKA, XJOpHAa HaTpus, KapOoHaTa
HaTpusd W pas3]IMYHBIX COPTOB MblLIa C MOMOINBIKO YHUBCPCAJIBHOI'O MH-
JUKaTopa.

IIpuGopsl 1 MaTepuabl: TPOOUPKH, PACTBOPHI YKCYCHOM KHC-
JIOTHI ¥ TUIPOKCHJIA HATPHs, BOAA, PACTBOPHI COJIEH - XJIOpHUJA LIMHKA,
XJIOpHU/1a HATpHsL, KapOOHATa HATPUS U Pa3IMUHBIX COPTOB MBbLJIA.

Xox padoTsl.

1.0npenenenne pH pacTBOpoB KMCJIOT U OCHOBAHUI
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B npoOupku ¢ Bo0# 1 pacTBOpaMu yKCYCHON KUCIIOTHI, IEN04H ( p-p
NaOH) omycTuTe MOJOCKY YHUBEPCATbHON MHIMKATOPHOU Oymaru.
Uro nabmonaere?  Ompenenure BenmuuHy pH pacTtBopa 1o mikanie.
Pesynbrarel 3anecure B TabnuIly 1.

PacTtBOpHI HN3MeHenue 1Bera MHAUKATO- pH, cpena
pa

Bona

YKCYCHaﬂ KHCJIOTa

I'uapoxkcun HaTpUs

pH=10-11 cunbno-menoynas , pH=8-9 menounast, pH=6-7
HelTpanbHasg , pH=3-5 kucnas, , pH = 1-2 cunbHO-KHCHas

2.Peaknus B pacTtBopax coJei. 'maposus

B npoGupku ¢ pacTBopamu coJieii - XJI0puaa IUHKA, XJIOpUIa HATPHs, Kap-
OoHata HAaTpUs OIMYCTHTE MOJOCKY YHHBEPCAIbHON HHIMKATOPHOM
oymaru. Yro Habmomaere? Omnpenenure BennuuHy pH pactBopa mo
TIKaJe.

Pe3ynbratel 3aHecute B TabnuILy 2.

PactBopsI 3menenne nBera WHINMKATO- pH, cpena
pa

KapOonar Hatpus

XJiopu1 HaTpus

XJI0puJ IMHKA

3. UcnbiTaHHe PacTBOPOB Pa3HBIX COPTOB MbLIA YHHBEPCAJbHBIM
HHIMKATOPOM.

B npobupku ¢ pacTBopamMH Mblja X03sICTBEHHOT 0, Mbl1a «Davey,
MbLJIa TyaJeTHOTO OOBIYHOTO OIYCTUTE B HUX IMOJOCKY YHHBEpPCAIbHOU
MHAUKaTOpHOU Oymaru. Uto Habmoaere?
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Omnpenenure BenuuuHy pH pactBopa 1o mikaiie. 3anuiInTe JaHHbBIC B

TabuIy 3.

IToka3arenu Mpuruio x03491-
CTBEHHOE

Mpzruio
«Dave»

Mpsuio TyanetHoe
00BIYHOE

Okpacka uHIu-
KaTopa

pH pactBOpa,
cpena

BeiBoa: PacTBOphI KUCIIOT, 1I€I0Y€l U BOAY PACIIO3HAEM C TIOMOUIBIO

uHAMKaTtopa. Peakuus cpeabl pacTBOpa CONM 3aBUCUT OT THIIA COJIU:

COJIb, 0Opa3oBaHHAs CJIA0BIM OCHOBAaHWEM U CWJILHON KHCIIOTOW MMEET

KHCIIYIO Cpelly pacTBOpa; COJib, 00pa30BaHHAs CHJIBHBIM OCHOBAaHUEM U

CHJILHOHM KHMCJIOTOM THUAPOJIN3Y HC IMOABEPTacTCA U UMECT HeﬁTpaHBHYIO

cpeay pactBopa, a CoJib, 06pa30BaHHa$[ CHJIbHBIM OCHOBAaHHEM H CJ1a00H

KHUCJIOTOM — IIETOYHYIO.
Cooeporcanue omuéma:

1.3amonHenne TadInIL.

2.3anmuch ypaBHEHHWH peakIui THAPOJIHM3a cojiei kapOoHaTa HaTpHs

U XJIOpUJa LIMHKA.
3.BeiBOA.
4. OTBeTHI Ha KOHTPOJIbHBIE BOIIPOCHI.

K'oumpommbte eonpocol:

1.Kaxkue BemiecTBa Ha3bIBAIOTCS MHIUKATOpAMU?

2. Kakue MHIMKaTOpbl BaM U3BECTHBI?
3.Kakue cpezapl pacTBOpOB BbI 3HaeTe?

4. Hannune KakuxX MOHOB ONPEACIISET PeaKIHI0 CPEabI?

5. OTkyna B pacTBOpax coiieil 0epyrcs KaTHOHBI BOJIOPOJIA, THAPOKCHT
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nonsl? 6. Uro Takoe pH?
7. s gero Hamo 3HaTh BenuuuHy pH?

Kpumepuu ouenxu
B pesynbrare BeIOTHEHUS PaOOTHI CTYACHT:
- HCHOJIb3YET XMMUUYECKYI0 TEPMHUHOJIOTHIO MPHU OTBETE HAa KOHTPOJIb-
HBIC BOHpOCBI;
- 3alKCHIBAET yYPAaBHEHMS THAPOJIU3A COJICH, JUCCOLUALMU KHUCIOT U
IIeI0Yeit;
- ompenenser 3HaueHre pH pacTBOpOB 10 1IKajie YHUBEPCAIbHOIO UH-

AUKaropa.

Kpamkuit meopemuueckuit 0630p no meme
1.AuauKaTopsbl.

WNHnukaTopsl — BelecTBa, U3MEHSIONINE CBOM I[BET B 3aBUCUMOCTH OT
cpenbl pactBopa (coaepxkanus B HEM HOHOB Bogopoaa H™ wimun OH)

NHaukaTopel ONpeaessroT KOHIEHTPAU HOHOB BOJOPO/A, B 3aBUCH-
MOCTH OT HMHTEHCUBHOCTH OKpacku. COCTaBJIEHbI IIBETOBBIC ILIKAJbl B
3aBUCUMOCTH OT BennuuHbl pH pactBOpa BemectBa. JIakmyc MmeHseT
CBOIO OKpacky B nuamazone pH 1-14; yausepcansubiii uaaukarop 1-10.

[IpoBoast mpoOupoyHbIE OMBITHI, MBI OmpeaensieM BenuuuHy pH pac-
TBOpa MNpUOIU3UTENBHO. VcTonb3ysi KOMOMHUPOBAHHBIA KUJIKUA UH-
IUKaTop u ero mkairy pH pacTBopa MOXKHO onpeAenuTs 0ojee TOUHO.

2.I'ugposus coJieil.

Peakunsa BogHOro pactBopa 3aBUCUT HE TOJIBKO OT HAJIMYUS B HEM KHCIIOT WIH
OCHOBAaHMM, HO TaKXe€ W OT IPHUCYTCTBUS HEKOTOPBIX cosied. MHorue coiu,
pacTBOpSSICH B BOJIE, CIIOCOOHBI CMEILATh PEAKLIUIO CPEeIbl B Ty WK UHYIO CTO-
pony. IIpu 3TOM IPOUCXOIUT XUMHYECKOE B3aUMOJEHCTBHE MEXAY NOHAMHU
COJIM U MOJIEKYJIAaMH BOJIbl, COIIPOBOXIatoIeecs: 00pa3oBaHUEM CIIA0bIX KHUC-
JIOT WK cJa0bIX OCHOBAaHUH MJIM MaJIOIUCCOLIMUPYEMBIX HOHOB. JTa pPeaKus
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MOJTy4HJia Ha3BaHUE THAPOIIN3a COJCH. Tuaponus comu - 3T0 0OpaTUMBIH,
OOMEHHBIH TIPOIECC B3aMOACHCTBUS HOHOB COJIM C BOJOMW, MPUBOASIIHHA K
o0pa3oBaHHI0 cIa0bIX AJIEKTPOJIUTOB. B pesynbraTe ruapoiin3a W3MEHSETCS
KHUCIIOTHOCTb CPEJBbI.

Paccmotpum Hanbosee THITMYHBIE CITyYad THIPOJIH3a COJIEH.

A).Coab, 00pa3oBaHHAas ¢JA0bIM OCHOBAHHMEM M CUJIbHOU KHCJI0TOM (THa-
POJIH3 0 KATHOHY).
NH,4Cl + HOH <= NH,4OH + HCI]

NH " + Cl" + HOH <> NFH ., + IH " + Cl
NH ' + HOFH <= NH O + IH".

¥
B pactBope HakamiaMBarOTCS MOHBI H™ g pe3ysbTaTe Yero peakius cMe-
maercs B KHCIYI CTOpoHy, pH B pacTtBopax comneii momoOHOTO Tuma
MEHbILIE 7.

B). Coanb, o0pa3oBaHHasgA CHJIBHBIM OCHOBAaHHEM M CJa00H KHCJIOTOM
(TUApPOJIM3 M0 AHUOHY).
CH;COONa + HOH <= CH;COOH + NaOH

CH4COO™ + Na™ + HOH <> CH,COOH + Na’ + OH™
CH;COO + HOH < CH,COOH + OH .

B 1aHHOM cilydae THIpPONN3 BeJAET K yBeIMUEHHIO KOHIeHTpanuii nonos “H

B pacTBoOpe, cpeja mienoyHas, pH>7.

B).Coanb, o0pa3oBanHas caa0do0ii KHCJI0TO W ci1a0bIM OCHOBaHUEM (THMj-
POJIH3 M0 KATHOHY U 10 AHUOHY).
CH;COONH,4 + HOH <> CH;COOH + NH OH

CH;COO™ + NH,'" + HOH <> CH;COOH + NH,;OH
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B pesynprare rupponmsa amerata aMMOHHS IPOMCXOJUT 00pa3OBaHHE
IBYX CHa0bIX JJCKTPOIHMTOB, PACTBOP OKAa3bIBaeTCA OJM3KHM K
HeWTpabHOMY, pH~7.

I'). Coab, o0pa3oBaHHasi CWJIBHBIM OCHOBAHUEM M CHJIBHOH KHCJIOTOIA.
Conu motoOHOTo THIMA TUIPOJIN3Y He MoABeprarTcs. X HOHBI HE 00-

pasytor ¢ monamu H' u OH Bojnpl c1a00aMCCOLMUPYIOIINX MU TPY-
HOPACTBOPMMBIX COEIMHEHUI, paBHOBECHE MEXIY MOHAMU U MOJIEKY-
JIaMH BOJIbI HE HAPYIIAETCS W PaCTBOP OCTaeTCs HeWTpaabHbIM, pH pa-
BEH 7.

3.BoxopoaHblii moKa3aTesib U CPeICTBA TUTHEHBI.

Bce MbUTa MMEIOT IENOYHYIO peakuuio. B HopMme y uenoBeka ciabo
KHCJIasi PEaKIUs KOKU. 3arpsi3HEHUSI UMEIOT KUPOBYIO OCHOBY U XO-
POLLIO yAAIAIOTCA ENOYHBIMU pacTBopamMu. Ho koxka « coxHeT» , «cTs-
ruBaercs». [1o3ToMy JUIsi HOPMalIbHOIO MBIThS KOXH  HCIIOJNb3YETCs
MBbLIO ¢ HeOOobII0M BennunHoi pH. CuiibHBIE 3arps3HEHUs yIAIAI0TCSA
MBLIOM ¢ Oosbielt BenuunHoi pH. Xo3siCTBEHHOE MBLIO HCIOIb3YET-
Cs JJI1 CTUPKU CWIBHO 3arpsA3HEHHOM onexnabl. Ilocne mpumeneHus
MbLJIa JIJIsl BOCCTAHOBJICHUSI €CTECTBEHHOr0 OajlaHca KOXXKM Mbl IIpUMe-
HSIEM KPEMBI, KOCMETHYECKOE MOJIOYKO, KpeMbl s pyk. Pacmpoctpa-
HEHHbIE copTa Mbula umeroT BenumuuHy pH: Camay 9.5; Gave 7.0;
Palmolive 10.0. B 3aBucuMOCTH OT THMIa KOXH, CTENICHH 3arpsi3HEHHS
Bb1 MoXkeTe BBIOMpATh TO WM UHOE MBLIO.

XO03sIICTBEHHOE MBIIO TPENICTaBIsIeT cO00i 0coOBIM 00pa3oM CBapeH-
HYIO CMECh U3 HAaTPUEBBIX COJEH KHUPHBIX KUCIIOT, KOTOPHIE T0OBIBAIOT-
Csl U3 HaTypalbHBIX JKUBOTHBIX U PACTUTENbHBIX XUpOB. [lo conepika-
HUIO COJIeH YKHPHBIX KUCIOT OHO MOXeT ObITh 65, 70 u 72 — mpoIeHT-
Hoe. He cMoTpst Ha 9T0, OHO O0NamaeT pe3Ko MIETOYHON peakiuen —
okoyo 11-12 pH. /Ina yxona 3a Koel, BoJIoCaMl IPUMEHSETCS ¢ OCTO-
pPOXKHOCTBIO. Vcnonb3yeTcst A yoaleHus] CUIbHBIX 3arps3HEHUN. Xo-
3S1ICTBEHHOE MBUIO YCIEIIHO MPUMEHSETCS JUIsl JIEUEHUSI BOCTIAIUTEIb-
HBIX MPOLIECCOB, KaK MPOTUBOBUPYCHOE CPEICTBO , YCIEIIHO CIPABIIS-
eTcs XO3SIMICTBEHHOE MBIJIO M C JIEYEHHEM TPUOKOBBIX 3a00JeBaHUI
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cron. Ilpm ykyce coOaku, IUIsi IpeNOTBpAIICHUs MONAAAHUS B PaHy
MHQEKIUH, COBETYIOT J1aTh CT€Yb KPOBU U3 PaHbI (OHA BEIMOET U OaKTe-
pHH), a IOTOM WX MPHJIOKUTH MapiIi0 WK 3a0MHTOBAaTH OMHTOM, CMO-
YEHHBIM B PaCTBOPE XO35IMICTBEHHOI'O MBLIA.

IIpakTuyeckas padora Ne8

Bzaumooeiicmeue memannos ¢ pacmeopamu Kucjiom u coiei

Ilens: v3yunTh XMMUYECKHE CBOMCTBA METAJUIOB Ha IPUMEPE UX B3au-
MOJICICTBUS C paCTBOPAMHU KUCIIOT U COJIEH.

Ilpuéoper u mamepuanwvi: TpOOUPKU, PACTBOPHI CEPHOM M COJITHOM
KHUCJIOTHI, LUHK, ME/b, eJle30, PACTBOPHI Cyib(ara MeAU M HHUTpaTa
cepedpa.

Xoa padoTbI:

1.B3aumooeiicmeue memannog c pacmeopamu Kuciom.

[IpuroToBUTH 1O TpU NPOOUPKU C paCTBOPaAMH CEPHOM U COJISTHOM KHC-
JIOT U TIOMECTUTh B HUX T'PaHyJbl METAJUIOB IIMHKA, Xejle3a U MEJH.
Uro Habmrogaete? 3anuiInTe ypaBHEHUS BO3ZMOXKHBIX XMMUYECKHX pe-
aKIUH.

2.B3aumooeiicmeue memannoe c pacmeopamu coneil.
[TpuroToBUTH MO TpPHU MPOOUPKHU C PACTBOpPAMHU CyiabpaTa MEAU U HUT-
para cepeOpa ¥ IIOMECTUTh B HUX TPaHYJIbl METAJUIOB IIMHKA, JKeJe3a
Meau. Yro HabOmonaere? 3anuIInTe ypaBHEHUS BO3MOXKHBIX XUMHUYE-
ckux peaknuid. Kakue mpu3Haku peakiuii Habmomaere?

Bwb1600: Bce 1 MeTabl B3aUMOJIEHCTBYIOT C paCTBOPaMU KHUCIIOT?
Kak meTtasuibl B3aMMOAEHCTBYIOT C paCTBOPAaMU COJIEH?
Ilo kakomMy pHU3HAKY CYAAT O IPOXOXKAECHUN XUMUUYECKON peakiuu?

Cooepocanue omuéma:
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1.CocraBneHue ypaBHEHUN TPAKTUUYECKH OCYLIECTBUMBIX PEAKIIHM.
2.Yka3aHue NPU3HAKOB PEaKIUi.

3.BeiBop.

4.01BeThI HA KOHTPOJIBbHBIE BOIPOCHI.

Konmponwsnwie eonpocwi:

1.Kak monb30BaThCa PsiIOM aKTUBHOCTH METAJUIOB JJIA ONpEEICHUs
BO3MOYXHOCTH MTPOXOXKACHUS XUMUYECKOW peakliuy MEXIy METaJuIoM U
pPacTBOPOM KHUCIOTHI?

2.ITouemy pacTBOp a30THOM KHUCIOTHI HEJIb3s UCIOIB30BaTh AJIsl IEMOH-
CTpALMK MOJOOHBIX OIBITOB?

3. Kak monb30BaTbes psiioM aKTHBHOCTU METAJUIOB JJIS ONpeEAeNieHUs
BO3MO>KHOCTH MPOXOKACHUS XUMUYECKON PEAKIINH MEXIY METANIOM U
pacTBopoMm cosu?

4.TToyemy aJisi JEMOHCTpAIMK MMOAOOHBIX pEaKIUi HEb3sl OpaTh IIie-
JIOYHBIE METAJLIBI?

Kpumepuu oyenku
B pe3ynbrare BeInonHeHUs pabOThI CTYIEHT:
- BJIaJIe€T XUMUYECKON TEPMUHOJIOTUEN IPU OTBETAX HA BOIPOCHI,
- COCTaBJII€T MPaBUIBHO (POPMYIIBI BEIIECTB MpPU HANMCAHUU ypaBHE-
HUH peakiuii, CTaBUT KO3 (PUIINEHTHI;
- YKa3bIBAa€T IPU3HAKU PEAKIUH.

IIpakTnuyeckas padora NelO
Haénrwoenue knemoxk pacmenuii, #cuomHuslx 100 MUKPOCKOROM HA
20MO0GbIX MUKPONPENAPAmMax u ux Onucanue.
I]ensy: 3akpenuTh yMeHHE pabOTaTh ¢ MHKPOCKOIIOM, HaXOAHWTh OCO-
OeHHOCTH CTPOCHUSA KIICTOK PA3JIMYHBIX OPraHuU3MOB, CPABHHUBATHh HX
MEXTy COOOH.
Cpeocmea 00yuenus. MUKPOCKOIIBI, MUKPOIIpENaparsl KJIETOK pacTe-
HUM, rpuOOB, )KUBOTHBIX, PUCYHKH KJIETOK pa3IMYHBIX OPraHU3MOB.
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Xona paboTsl

1. PaccmorpuTe MOJ MHKPOCKOTIOM MHUKPOTpPENaparhl pacTUTENIb-
HBIX KJIETOK U KJIETOK JKUBOTHBIX.

2. Paccmotpute pucyHok «Pasznmuunbie (OpPMBI KJIETOK OJIHOKIIE-
TOYHBIX U MHOTOKJICTOYHBIX OPTaHH3MOBY.

3. CormocraBpTe YBHJIECHHOE C M300pakeHUEM O0BEKTOB Ha PUCYH-
Kax. 3apuCyiiTe KJICTKH B TeTpaasix W 0003HAYbTEC BUIMMEIC B
CBETOBOI MUKPOCKOIT OPTaHOHIBI.

4. CpaBHHUTE MEX]y COO0M 3TH KIIETKU.

Hazpanue kiaeTok PI/ICYHOK KIJICTKHU Oco0eHHOCTh CTPOCHHA
KICTKHU

5. Cpemnaiite BBIBOJ 110 paboTe.
Cooeporcanue omuéma:
1.PucyHku yBHIEHHBIX OOBEKTOB.
2.0nucanre 0cOOEHHOCTEH KIIETOK M OJHOKIETOUYHBIX OPTaHU3MOB.
3.BriBOSI.
Konmponwvusie éonpocwi:
1.B 1em 3akiro4aeTcs CXOACTBO U pa3inyue KIETOK?
2.KakoBbI TPUYMHBI Pa3IMYMs U CXOJICTBA PA3HBIX OPTraHU3MOB?

Kpumepuu oyenxu
B pesynbrare BoIOTHEHUS PAOOTHI CTYACHT:
- BJIafieeT OMOJOTUYECKOW TEPMHUHOJIOTHEN MPH OTBETaX Ha BOMPOCHI;
- aKKYpaTHO JleJlaeT PUCYHKHU YBUIECHHBIX OOBEKTOB;
- YKa3bIBae€T 0COOEHHOCTH CTPOEHHUS KIIETOK.

Kpamkuii meopemuueckuii 0630p no meme:
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(I)opMa U pasMEpbl PAaCTUTCIBbHBIX W KMBOTHBIX KJIICTOK OTJIMYAKOTCA
OOJNIBIINM Pa3HOOOpa3HeM B 3aBHCUMOCTH OT (DYHKIMIA U MECTOIOJIO-
JKCHUS B OpraHu3Me. JJuaMeTp KIeTok KoiedaeTcs: OT HECKOJIBKUX MHUK-
POH, WJIM MUKPOMETPOB, 0 HECKOJIbKUX caHTHMETpoB. Hambomee mpo-
crasi popMa — IIAPOBUIHAS — BCTPEUYAETCS JIOBOJIBHO PEIKO y CBO-
OOIHBIX KJIETOK, HE 'PaHUYAIIUX C IPYIrHMH KJIETKaMH, (OZHOKIETOY-
HbIC OPraHU3MBbI; Cpear OakTepuil — KOKKH) MHOrHe KIETKH UMEIOT
(opMy MHOTOIpaHHUKOB, OIPEIEISIEMYI0 IJIABHBIM 00pa30oM UX B3aUM-
HBIM JaBJICHHUECM.

Kiietku MoryT OBITH OKPYIJIOHN, IMIMHAPUYECKOU, KyOUUECKOM, pu3-
MaTHUYECKOM, INCKO-BUIHOM, BEPETEHOBUIHOM, 3B€3/THATON U JPYTHUX
dbopm Tak, SHIEKIETKH UMEIOT OKPYTITYI0 POpMY, KIECTKU SIUTETUS —
HWIMHIPUYECKYI0, KYOUUYECKYIO M PU3MATUYECKYI0, (JOPMY TBOSIKOBO-
THYTOI'O AUCKA UMEIOT SPUTPOLIMTHI KPOBU, BEPETECHOBUIHBIMHU SIBJISIFOT-
Csl KJIETKM MBIIIEYHOM TKaHH, a 3BE€3/14aTy0 — KJIETKHM HEPBHOM TKaHHU.
Psin knetok BooO1Ie HE UMeeT MOCTOSIHHOM (opMbl. K HUM oTHOCSTCH,
MIPEXKJIE€ BCEr0, JIEUKOLIUTHI KPOBHU.
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1 — KOKKH, 2 - NUIUIOKKH, 3 - CTPENTOKOKKH , 4 — BUOPUOHBI, 5 — CIU-
pHILIBL, 6 — OarLIbl, 7 — XJI0pesuia, § - XJIaMHI0OMOHA/1a, 9-0CTeOLHT,
10 — knerka snutenus, 11 — sputpountsl, 12 — HepBHas kieTka, 13 —
pacTUTEIbHAs KJIETKa.

IIpakTnueckas padora Nell

Cpagnenue cmpoeHus KnemokK pacmeHuil u HcueonHbulx.

Ilensy: 3akpenuTh yMEHHE HAXOAUTH OCOOEHHOCTH CTPOCHMS KIle-
TOK Pa3JIUYHBIX OPTaHU3MOB, CPABHHBATH HX MEXIY COOO.

Cpeocmea obyuenus:. yaeOHUK o01Ieil Ouonoruu, ydeOHUK ecTe-
ctBo3HaHus 3a 10 knacc, cxema «KoMOMHMpOBaHHAs cxema CTPOEHUs
IYKapUOTUYECKOU KIICTKHY, JIEKIIMOHHBIE MaTepuaibl, Kapanaamu, VH-
TEPHET-PECYPCHI.

Xoo pabomur
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1. Paccmotpute «KOMOMHHPOBAHHYIO CXEMY CTPOSHHS dyKapHu-

OTHYECKOU KIIETKH.

2. CpaBHHUTE MEXY OO0 pacTUTENFHYIO U )KUBOTHYIO KJIETKH.
3. 3apucyiite KIETKH B TETPaasiX U 0003HAYbTE OPraHOUIBI.
4. 3anonnute Tabnnny «CpaBHEHUE CTPOEHHUS KIIETOK pacTEHUI

U ) KUBOTHBIX)).

[Ipu3naku 11t cpaBHEHUS

Kitetku pacrenuii

KneTku )KUBOTHBIX

1. Knerounas creHka
2. ITnactuael

3. Bakyonu

4. 3amacHo# yrieBoj

5. Cnoco0 xpaHeHus Mu-
TaTeIbHBIX BEIIECTB

6. LlenTpronu

7.Cunre3 ATO

5. [lonb3ysick yueOHUKOM, MOSICHUTE 3HAYEHHE CIEAYIOIINX TEPMHU-

HOB: N1aCmMuobl, K1eMOYHblL YeHMP, KIemouHdas CIMeHKdA.
6. ChopmynupyiiTe BEIBOJ B COOTBETCTBUU C LIETBIO0 PAOOTHI.

=

Cooepicanue omuéma
3HaveHHe 3aJJaHHbIX TEPMUHOB;

2. PucyHOK pacTHTENhHON M JKMBOTHOHM KJIETOK C 0003HAUYEHUEM

OpraHonaoB;

ok w

BriBos.

3anonHenne TaOIUIIbI
OTBeTHI HA KOHTPOJILHBIE BOITPOCHI;
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Koumponvnuie 6onpocut
1. B dem 3akiro4aeTcs CXOACTBO W Pa3IMUMe PACTUTEIBLHON U KH-
BOTHOM KJICTOK?
2. KakoBbI NMPUYUHBI CXOJACTBA M Pa3JIMUUs KIETOK PacTCHUU M
JKUBOTHBIX ?
Kpumepuu ouenxu
B pesynbrare BeImoHEHHUS paOOTHI CTYICHT:
- BJIQZICET OCHOBHBIMH IOJIOKEHUSMH KJIETOYHOU TEOPUU M OMOJIOTHYE-
CKOM TEPMHUHOJIOTHUEM;
- BBIJICJISIET OCOOEHHOCTH CTPOCHUS KIICTOK;
- OOBSICHSIET POACTBO JKUBBIX OPTAaHU3MOB Ha OCHOBE CPaBHEHHS PACTH-
TEJIbHOM U JKMUBOTHOM KIIETOK C MCIIOJIb30BAaHUEM apryMEHTHPOBAHHOU
MH(OPMALINY U3 PA3TMYHBIX UICTOYHUKOB.

Kpamkuii meopemuueckuii 0030p no meme

Knemkxa — »nemeHTapHas xuBas cucreMa (OakTepuil, mpocreii-
IIMX, OJIHOKJIETOYHbIX, BOAOPOCIEH, rpuOOB) U OCHOBHAsI CTPYKTYpPHO-
(GyHKIIMOHATbHAS €IMHUIA BCEX KUBBIX OPraHU3MOB.

Llumonozus — HayKa O KJIETKE, U3y4arollas CTPOCHUE U XUMHYe-
CKHH COCTaB KJIETOK, UX (DYHKUIUHU Yy OJHOKJIETOUYHBIX U MHOTOKJIETOY-
HBIX OPTaHHU3MOB, CTPOCHHE, 3HAUEHHUE U JEATEIBHOCTh BHYTPUKIIETOY-
HBIX CTPYKTYpP, Pa3MHOXEHHE U pa3BUTHE KJIETOK, UX CBS3b C OKpYXKa-
IOLIEN CPENOM.

B Hacrosiee BpeMst BBIIEISIOT 1Ba YPOBHS KJIETOUHOM OopraHusa-
LUU: npokapuomuyeckuti u oykapuomudeckuu. lIpokapuornueckue
KJIETKW TUIIUYHBI U1 OJHOKJIETOYHBIX OPraHU3MOB — IPOKAapHOT, TOTAA
KaK 3YKapUOTHYECKHE KJIETKH XapaKTepHbI JJIS JYKapHOT, OOJIBLIMH-
CTBO KOTOPBIX SIBJISIFOTCS MHOTOKJIETOYHBIMU OPTaHU3MaMH.

IIpoxapuomuueckas knemka — KIE€TKa, Y KOTOPOH OTCYTCTBYIOT
0 OpMIIEHHOE SIIPO U HEKOTOPbIE KJIETOYHBIE OPraHOUAbI (OaKTEepUn).

Jykapuomuueckas kiemka — KJI€TKa, KOTOpas UMeeT o(hopMIIeH-
HOE SIIPO U BCE OCHOBHBIE KJIETOYHbIE OPraHOU bl (KJIETKU KUBOTHBIX U
PacTUTEIBHBIX OPTaHU3MOB).

Yepmul paznuuus pacmumenbHOU U HCUBOMHOU KILeMOK:
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— pacTuTenbHas KJIETKAa MMEET IUIACTUJbI: XJOPOIUIACTHI, XPO-
MOILJIACTBI, JIEUKOILIACTBI; LEJUIIOI03HY0 KIETOYHYIO CTEHKY, KpYyII-
HbIE BaKyOJIH; KJI€TOUYHBIN LEHTP — TOJBKO Y HU3LINX PACTEHUI; aBTO-
TpodHBIH TUI UTaHus; cuHTe3 AT® MPOMCXOAUT B XJIOPOIUIACTAX U
MUTOXOH/JIPUSX;

— OKMBOTHAas KJETKA: IUIACTHAbBl M UEJUIIOJIO3HAs KJIETOYHas
CTEHKa OTCYTCTBYIOT; BAaKyOJM MEJIKHE; KJIETOYHBIA LEHTP €CThb Yy
BCEX KJIETOK; reTepoTpodHbIil Tl nmuTaHus; cuaTe3 ATd mpowucxo-
JUT B MUTOXOHJAPUSX.

IIpakTnyeckas padora Ne 12,
Pewienue snemenmapuulx cenemuyeckux 3adau.

Ilens: ycBOWTH OCHOBHBIC T€HETHUECKHE TEPMUHBI M CUMBOJIBI ,
NPUMEHUTHh 3aKOHOMEPHOCTH HACIIEIOBAHUS TPH PEIICHUU T'€HEeTHhYe-
CKHUX 3a1a4 Ha MOHOTHOPHUIHOE CKpEelINBaHUE.
Cpeocmea obyuenua: yueOHUK oOieil 6Monornu, yueOHUK ecTeCTBO-
3HaHus 3a 10 kimace, JeKUMOHHBIE MaTepualbl, HTepHET-pecypChl.

Xox paboThI:
1. 3HaKOMCTBO ¢ TEOpHEil HacJeIOBAaHHS TMPU3HAKOB POJUTENECH
MTOTOMCTBOM I10 Y4€OHBIM (HIIbBMaM U IPE3CHTALUSM.
2. 3HAaKOMCTBO C OCHOBHBIMM MOHSATUSIMH T'€HETHUKH, HCIOJIb3Yye-
MBIX IIPH PEIIECHUU 3a]ad.

3. Pemenue 3agau:
A) VY nmeHuIpl reH KapauKoBOTO pOCTa JTOMUHUPYET Haj re-
HOM HOpMasibHOTO pocTta. Onpeaenure, Kakoe MOTOMCTBO OyaeT
OT:

1 ckpemnBaHusT TOMO3UTOTHOM KAapJIMKOBOW MIIEHHIIBI ¢ HOPMalIbHON
MMIIICHUIICH,

2 BYX T€TEPO3UTOTHBIX KAPJIUKOBBIX PACTEHUHN MILIEHUIIBI.
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b) ¥V TomaroB kpacHas oOkpacka IUIOJAOB JTOMHHUPYET Haj >KEITOU
okpackoi. [lpm ckpemmBaHMM KpacHBIX TOMAaTOB MEXAy coOOi B
MMOTOMCTBE OBLIO mMojydeHo 9114 ToMaTroB ¢ KpacHBIMHU IUIOJIAMH H
3021 pacTeHuil ¢ KenTbiIMH MI0JIaMi. KakoBblI TEHOTHUIIBI POJUTENCH U
FEHOTHIIBI IIOTOMCTBA?

B) UccnenoBanus nokasaiu, 4To rojiyOble Tjla3a — PelecCUBHbBIN MpH-
3HaK, a TeMHbIe — JIOMUHAHTHBIN. Jlokaxkure, 4To B Opakax c romayoo-
TJIa3bIMU POJUTEISAMH OYIYT POXKAATHCS TOJIBKO TONyOOria3ble JIeTH, a
y TEMHOTJIa3bIX POJUTENEH MOTYT POXAAThCS KakK TEMHOTJIa3ble JETH,
Tak U roiayoormnassie. [Ipu kakux ycnoBUsSIX 3TO BO3MOKHO?

4. Cpnenaiite BBIBOJI: KAKOBBI T€HETUYECKHE OCOOEHHOCTH HACIE0BA-
Hus npu3Haka? (3akoH MeHens).

Cooeporcanue omuéma
1.Pemenue 3agau
2.BeIiBo.
Konmponwvnwsie 6onpocut
1.IlosicHuTe TEpMHUHBI: MOHOTHOPHUIHOE U JUTHOPUIHOE CKpEeIlr-
BaHUE, JOMUHAHTHBIE U PELIECCUBHBIE I'€HBI, AJJIENIb, TOMO3UTOTHBINA U
reTepO3UTOTHBIA OPTaHU3MBI.
2.Kakne 3akoHbl HacienoBaHus ycraHosun I. Mengens ?
Kpumepuu oyenku
B pe3ynbrarte BHINOIHEHUS paOOThI CTY/AEHT:
- BJIQZIC€T OCHOBAaMU T'€HETUKM U OHOJIOrMYECKOM TEpMHUHOJIOTHEN
-TPaMOTHO HCIIOJIb3YET TEHETUYECKUE CUMBOJIBI IIPH PEIICHNUH 3314
- O0BSICHSIET 3aKOHOMEPHOCTH HACJIEJOBAHMsI C MCIOJIb30BAaHUEM apry-
MEHTUPOBAHHOW MH(POPMAIIUH U3 Pa3INYHBIX UCTOYHUKOB

Kpamkuit meopemuueckuit 0630p no meme
AJu1eJib — 3TO OJIHA U3 JBYX WM OoJjiee albTePHATHUBHBIX (POPM HIIH
COCTOSIHUH  T€Ha, ONpENeNIAIONUX  aJbTePHATUBHBIE  TpH-
3HKH.
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I'oM03UTOTHBII OpPraHu3Mbl — OpraHU3MBbl, KOTOPEIC COACPIKAT ABA
OAVMHAKOBBIX AJUICJIBHBIX I'€HA Ha T'OMOJIOTHUYHBIX XpOMOCOMAX. I'ete-
PO3UTOTHBIC OPIraHU3Mbl — OpraHU3Mbl, KOTOPBIC COACPKAT JABa pas-
HBIX aJlJICJIbHBIX I'€HA HA TOMOJIOTUYHBIX XpOMOCOMax.

JIOMHUHAHTHBIH I'eH — 3TO OJIMH U3 Maphl AJUICITBHBIX TEHOB, KOTOPBIN
B T€TEPO3UTOTHOM COCTOSTHUH IOJIaBJISIET IPOSIBIICHUE IPYTOTo (perec-
CHUBHOI'O I'€Ha).

)_IOMI/IHI/IpOBaHI/Ie — OTO IIOJABJICHUC Y FI/I6pI/I,Z[HBIX OpraHnu3MoOB OHUX
IIPpU3HAKOB APYTUMHU.

I'eneTn4yeckue CUMBOJIbI:

CumBoin Benepsr Q@ --- keHCKast 0CO0b
CumBoa Mapca & --- My»KcKast 0COOb
X---- CKpelMBaHKE

P--- poauTenbeckoe MOKOJICHHUE

F1--- nepBoe nokoseHne

F2-- BTOpOE MOKONIEHUE -

ABC--- tToMHHaHTHBIE T'€HBI

abc--- perieccuBHbBIE TCHBI

G--- raMeThI

IIpumep 3a5aun Ha MOHOTHOpPH/IHOE CKpelMBAHHKe:

VY MbllIeH, KOpUYHEBAs OKpacKa LIEPCTH JOMUHUPYET HaJ CEpOil OKpac-
ko mepcty. IIpu ckpemyBaHuy YUCTOW JIMHUU MBILIEH ¢ KOPUYHEBOU
OKPACKOM ¢ YMCTOM JTMHUEN MBIIIEH ¢ cepoil OKpacKoi OBLIN MOTy4eHbI
MBIILIM C KOPUYHEBOM OKpackoil mepctu. KakoBel T€HOTHIBI IOTOM-
ctBa? Kakoe MOTOMCTBO MO 3TOMY IPHU3HAKY MOXHO IOJIY4YHUTH B MEP-
BOM M BTOPOM IIOKOJIEHUU? 3anuceIBa-
€TCsl CKpELIUBaHUE:
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PQ2AAXJ aa GAa F1
Aa

[Tockonbky TeH A JOMUHAHTEH, BCE MOTOMKH OyIyT UMETh KOpUUYHE-
BYIO IIEPCTh.

[lepBsiii 3akoH MeHaemns: mpyu CKpeluMBaHUM JIBYX TOMO3UTOTHBIX OCO-
Oeil, OTIMYAIOIIUXCS APYT OT APYyra Mo OJHOMY MIPU3HAKY, BCE IIOTOMKHU
nepoBoro nokosnenus (F1) OynyT umers nmpu3Hak 0OHOTO U3 POIAUTENEH,
TO €CTh BCE MOKOJIEHUE THOpUIOB OyIeT eIMHOO0Pa3HO M0 TaHHOMY
MIPU3HAKY.

JlaBaiiTe yCIIO)KHUM 3a/1ady M CKPECTUM MEKIY COOOM reTepOo3UTrOTHhIX
OypbIX MbIlIeH u3 nokosnenus F1:

F1 Q2 AaxJd Aa GAuaAmua F2:
AA — KOpHUYHEBBIC, Aa — KOpUYHEBHIE,
Aa — KOpHYHEBBIE, aa — cepble.

Taxkum 00pa3oM, BO BTOPOM MOKOJIEHUH MBI ITOJIy4aeM paclierieHHe Mo
oKpacke meperu 3 Kk 1.

IIpakTnyeckas padoralNel4
«AHAJM3 U OLIEHKA THYEeCKHX ACNIEKTOB Pa3BUTHS HEKOTOPbIX HC-
cJ1e/I0BaHUIl B OMOTEXHOJIOT I
I]en»: MO3HAKOMUTBCS C ITHUECKUMH acleKTaMU Pa3BUTHS He-
KOTOPBIX UCCIIEIOBAaHHUI B OMOTEXHOJIOTHH U IaTh UM OLIEHKY.
Cpeocmea obyuenusn: yaeOHUK o011eii Ouonoruu, ydeOHUK ecTe-
ctBo3HaHMs 3a 10 kiacc, JeKIIMOHHBIE Marepuansl, HHTepHeT-
pecypcehl.
Xox paboTshl:
1. HM3yuuTh TeopeTHyYecKHil MaTephal TeMbI M0 Y4eOHHKY,
HNuTepHeT-pecypcam (BUIEO), TPHIOKEHUIO K padoTe.
2. OTtBeTbTE Ha BOMPOCHI.
3. BeiBog
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Cooeporcanue omuéma
1.01BeThI Ha BOIIPOCHI.
2.BBIBOJ. KaK JIMYHO BBI OTHOCHUTECH K HCIIOJIB30BAHUIO TPAHCTEHHBIX
npoaykToB? XOTHUTE JIM Bbl UCIOJIb30BATH MPOAYKTHI, IMOJIYYEHHBIEC U3
TpaHCTE€HHBIX OpraHu3MoB B nuuty? ITouemy?
3.BbIBOJ: Kak AMYHO BBl OTHOCUTECHh K KJIIOHMpOBaHUIO uyesoBeka? [lo-
yemy? Xotenau Obl BB B OyyIIeM MoxyduTh cBoero kinoHa? [Touemy?

Konmponsnsie éonpocwi

1. Yto Takoe OMOTEXHOJIOrUA?

2. Uem oTnuyaeTcsl TeHETHUECKAs CEJICKIUS U TeHHAsl WHXKE Hepus?

3. [IpuBenuTe apryMeHTHI «33a» U «IIPOTUBY» HUCIOIb30BAaHUS TPAHCTEH-
HBIX MPOAYKTOB (MOXHO HUCIIOJIB30BATh HE TOJIBKO MaTepHall CTATbH).

4. Tlpu KakuX YCJIOBUSAX MPOAYKTHI, MOJTYYCHHBIE U3 TPAHCTEHHBIX Op-
TraHU3MOB, MOT'YT CUHTATHCSI O€30TaCHBIMH?

5. YUro Takoe kioH? B03MOKXHO JIM BO3HHKHOBEHHE KJIOHOB 4eJIOBEKA
ecTecTBEeHHbIM nyTem? Eciu 1a, To B KakoM cirydae?

6. C kakoif 1eNbI0 MPEIoaraeTcsl UCIOIb30BaHUE KIIOHUPOBAHUS Y-
JIOBeKa?

7. [lpuBenuTe apryMEeHTHI «3a» U «IIPOTUBY KIIOHUPOBAHUS YEJIOBEKA.

Kpumepuu oyenku
B pe3ynbrare BeinonHeHNus paboThl CTYAEHT
-BJIajieeT OMOJIOTHYECKOM TEPMUHOIOTHEH -
- TAET MOJIHbIE OTBETHI Ha BOMPOCHI
- BBICKA3bIBAET JIMUHYIO TOUKY 3pEHUs Ha 00CyKaaeMble IPOOIEMbI

Kpamxkuit meopemuueckuii 0630p no meme
I'ennast uHKeHepUs
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buorexHonorueil Ha3pIBalOT COBOKYITHOCTh TEXHUYECKHX IpHUeE-
MOB, MCIIOJIb3YIOIIUX pa3IMyHble OMOJIOrMYECKHE CUCTEMBbl MU JKUBBIE
OpPTaHMU3MBI JUIsI CO3/IaHUSI WM 00pabOTKU MPOAYKTOB CaMOTO Pa3sHOTO
Ha3HA4yEHUs.

CyuIecTBYIOT HECKOJIBKO oTpacieil omorexnonoruu. Hapsigay c
IIOJy4YEeHHEM aHTUOMOTHKOB, aMUHOKHUCIIOT, TOPMOHOB OMOTEXHOJIOTHU-
YECKUMHU METOJIaMU CYIIECTBYIOT U JIpyrue MPOAYKTHI, MOIydaeMble C
IIOMOILBIO OTpaciel OuorexHonoruu. Haubonbiire cropsl BhI3bIBAIOT
TPAHCT€HHBIE OPTAaHU3MBI U KIIOHUPOBAHUE KUBOTHBIX.

['eHHast MHXEHepPHUsl — 3TO METOJbl M3MEHEHUs T'€HETHYECKHX
CBOMCTB OpPraHMW3MOB B PE3yJbTaTe BBEICHMS B UX KJIETKU I'€HOB JIpy-
I'MX OpraHu3MoB. B pe3yibraTe 1mosy4aroTcs TpaHCT€HHbIE OPraHU3MBI.

['eHeTHKHN CKpecTUTh Oarnly ¢ KaprodeneM He MOTYT, a T'eH-
Hble MH)KEHEepbl — MOryT. ['eHeTHueckas ceiaekuus yaydiiaeT Kojauye-
CTBEHHbBIE XapaKTEPUCTUKHU COpTa WM MOPOoJbl (YpOKalHOCTb, YCTOM-
YUBOCTH K 3a00JI€BaHUSIM, HAJIOM U Jp.); T€HHAs MH)KEHEepUsl CIocoOHa
CO3/1aTh MPUHIUIINAIBHO HOBOE KaU€CTBO — IIEPEHECTH I'€H, €ro KOAu-
PYIOLIH, U3 OAHOTO OMOJIOTUYECKOT0 BUIA B IPYTrOi, B YaCTHOCTH, I'eH
MHCYJIMHA OT YeJIOBeKa B JPOXOKU. M reHeTmuecku MoAu(HUIHUpOBaH-
HbIE IPOACOKU CTAHOBSTCS (PaOpHKOI HHCYIIMHA.

Cunraercs, 4TO €IMHCTBEHHOE MPUHIUIHUAIBHOE MPENATCTBUE,
cTosiIee mepes] TeHHBIMU WH)KEHEpaMH, — 3TO WIM WX OrpaHHuYeHHAs
¢daHTa3us, WIM OrpaHWdYeHHoe (¢uHaHcUpoBaHHe. Hempeomonnmeix
MPUPOJIHBIX OTPAHWYCHUH B TEHHON MHXEHEPHH, TIOX0XKE, HET.

[Tpr co3maHuM TakuX OPraHW3MOB BBICKA3BIBAIOTCS OMACEHUS
OMOJIOrMYECKOI0 U HKOJIOTMYECKOT0 HPABCTBEHHOTO, 3TUYECKOro, (hu-
JococKoro, peauruo3Horo xapakrepa. B 1973-1974 rogax OblaM BbI-
paboTaHbl MpaBuiIa TEXHUKH O€30MacCHOCTH IO OOpallleHUIO0 C TpaHC-
reHHbIMU opranu3mamu. Ilo mepe yckopsitomierocst pa3BUTUs T€HHOM
WHXEHEPUU CTPOTrOCTh MpaBMJI OE30MAaCHOCTH BCE BPEMsI CHUKAIACh.
[lepBoHayabHBIE CTPAXU OKA3AJIUCh CUIIBHO MPEYBEITHMUECHHBIMHU.

B nrtore 30-1eTHEr0 MEPOBOrO ONBITA FTEHHON MHXXEHEPHUH CTAJIO
SCHO, YTO CIy4ailHO B MpoIlecce «MHUPHOI» FeHHONH MHXEHEpUH YTO-
00 BPETHOTO BO3ZHUKHYTH HE MOXeT. B oOmiem, 3a Bce 30 et uHTeH-
CHBHOT'O M BCE PACIIMPSIOIIETOCs MPUMEHEHUSI TeHHON MHXKEHEPUH HU
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OJIHOTO Cilydass BOSHUKHOBEHMs ONAaCHOCTH, CBS3aHHOW C TPaHCTEHHBI-
MH OpraHu3MamHy, 3apeructpupoBaHo He Obuio. Korga peus uper o6
OIIACHOCTH WJIM 0€30I1aCHOCTU TPAaHCI'€HHBIX OPraHU3MOB U IPOAYKTOB
U3 HUX IOJIyYEHHBIX, TO CaMbl€ PaclpOCTPaHEHHbIE TOUKU 3PEHUS OC-
HOBBIBAIOTCS IPEUMYIIECTBEHHO Ha «OOMIMX COOOpaKEHUSIX U 37JpaBOM
cMbIciie». BOT 4T0 0OBIYHO TOBOPSIT T€, KTO MPOTHB:

- IpUpOJia YCTPOEHA pa3yMHO, JI0OOE BMEIIATENIbCTBO B HEE
TOJIBKO BCE YXY/IINUT;

- TIOCKOJIbKY camu yueHble He MoryT col00%-Hoii rapantuei
IpeJcKa3aTh BcE, OCOOEHHO OTJaJICHHBIE, IMOCIEACTBUS NPUMEHEHHUs
TPAHCT'€HHBIX OPraHU3MOB, HE HaJ10 3TOr0 JeJIaTh BOOOIIE.

A BOT apryMeHTHI T€X, KTO BBICTYIIAET 3a:

- B TEUEHHE MMJUIMAPJOB JIET 3BOJIOLMM IPHPOJA YCIHEIIHO
«mepenpoboBana» Bce BO3MOXKHbIE BapUaHThl CO3JaHMs KHUBBIX Opra-
HU3MOB, ITOYEMY XK€ JEATEIbHOCTh YEJIOBEKA 110 KOHCTPYUPOBAHUIO U3-
MEHEHHBIX OPraHU3MOB JIOJ’KHA BBI3bIBATH ONACEHUs?

- B IPUPOJI€ INOCTOSHHO IMPOMCXOJUT NEPEHOC T'€HOB MEXKIY
pa3sHBIMU OpraHu3MaMu (B 0COOEHHOCTH MEXJly MUKpOOaMu M BHUpYyca-
MH), TaK YTO HUYETr0 NPUHIUIHNAIBHO HOBOTO TPAHCTEHHbBIE OPTraHU3MBI
B IIPUPOY HE JOOABSAT.

Jluckyccns o BBITOAAaX U OMACHOCTSX MPUMEHEHHS TPAHCTEHHBIX
OpPraHU3MOB OOBIYHO KOHIIEHTPUPYETCS] BOKPYT IJIABHBIX BOMIPOCOB O
TOM, OIACHBI JIM MPOAYKTHI, TOJIyYCHHbIE U3 TPAHCTEHHBIX OPraHU3MOB
Y OTIaCHBI JIU CaMM TPaHCTE€HHBIE OPraHU3MBI JUIsl OKpY KaroLeil cpeabl?

[To xapakTepucTHKaM TpaHCTE€HHAasl MPOJIYKLHUS HE OTJINYAETCS
OT AQHAJIOTMYHBIX MPOAYKTOB, MOJYYEHHBIX U3 €CTECTBEHHBIX MPHUPO-
HBIX UCTOYHHMKOB. DTO HEOJAHOKPATHO J0KAa3aHO TECTUPOBAHHEM, KOTO-
poe 00s13aTeIbHO TPOBOAUTCS TEPE BBIITYCKOM Ha PHIHOK MPOJYKTOB,
MOJyYEHHBIX U3 I'€HETUYECKH MOIU(HUIMPOBAHHBIX OpraHu3MoB. Me-
TOJBI OLEHKH BO3MOKHOCTEH TOKCHYHOCTH, aJUIEPT€HHOCTH U JAPYTUX
BUJIOB BPEIHOCTH JOCTATOYHO HAJEKHBI M CTAHIAPTU3UPOBAHBI BO
MHOTHX CTpaHax, B yacTHOCTH B Poccum.

Pazymeercsi, 3T0 He 03HayaeT, yToO JIOOBIE MPOIYKTHI, MOJTyYeH-
HbI€ U3 JIIOOBIX M€HETUYECKH MOAU(DUIIMPOBAHHBIX OPraHU3MOB, OyIyT
6e3omacHbl. be3onacHbIMU MOTYT CUMTAThCS TOJIBKO T€, KOTOPbIE MPO-
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UM BCECTOPOHHIOIO TOCYAapCTBEHHYIO MpoBepKy. [lorpedutens no-
KEH MMETh MpaBo HH(opMHUpoBaHHOTO BbIOOpa. [IpoayKTel U3 TpaHc-
TCHHBIX OPTraHU3MOB JOJKHBI UMETh MapKHUPOBKY, KOTOpasi MO3BOJIUT
BbIOpaTh: 1) mOporue «IKOJIOTUYECKU YMCThIe» HE TPAHCTEHHBIE IMPO-
IYKTHI, TOJIY9eHHBIC 0€3 MPUMEHEHUS! XUMUYECKHUX YI0OpEeHUM, TeCTH-
IU0B U TepOUINIOB WK 2) HE TPAHCT€HHbIC, BhIPAILIEHHBIE C TpUMe-
HEHUEM XWMHWH, WU 3) TPAHCTCHHBIC, HO BBIPAIICHHBIC 0€3 «XHMHW,
[[eHa KOTOPBIX JIOJKHA ObITh B HECKOJIBKO Pa3 HUXKE, YeM IKOJIOTUYECKU
YHUCTHIX.

[TpousBoacTBeHHBIE MOCeBbI TP yke 3aHMMaroT OonbIIne I10-
Iaau, 1 OHU TIPOJIOJDKAIOT paciupsaThes. 3a nocinenuue 12 ner 8 CIIA
BBIpalIeHo 3,5 TpJIH TpaHCTeHHbIX pacTeHuid. [Ipu 3ToM He ObuLIO 3ape-
TUCTPUPOBAHO HU OJHOTO CIIy4asi BOSHUKHOBEHHS CEPbE3HBIX MEINKO-
OMOJIOTMYECKHUX TOCTIEACTBUN UX MPOU3BOJICTBA U HCIIOIH30BAHUSI.

B neniom nipu o1ieHke cTeneHn OMOJIOTUYECKON U AKOJIOTUYECKOU
OIMACHOCTH MO MPUHIUIY OJIM3KOro cxoictBa 6e3omacHoe TP momxHO
OBITH TIOXOKUM Ha €r0 MCXOHBIM HETPAHCTCHHBIN aHAJIOT.

Wtak, reHHbIE WHXKEHEPHl YTBEPHKIAIOT, YTO TPAHCTEHHBIE MPO-
TYKTHI O€30MacHbI U JEIIEeBhI, YTO TPAHCTEHHOE CEIhCKOE XO035IMCTBO HE
TOJIBKO 0OJiee YKOHOMUYHO, HO U 0o0Jiee SKOJOTUYHO, YeM TPaAUIHOH-
HOE, OCHOBAaHHOE Ha MacCOBOM NPUMEHEHHH XUMUYECKUX CPEICTB 3a-
[IUTHI PACTEHU.

Kionuposanmue.

Ente omHuM OCTHOKEHHEM OMOTEXHOJIOTHH, BBI3BIBAIOIIUM MHOTO CITO-
POB, SIBJIsIETCS KJIOHUPOBAHHME MIIEKOMUTAIOIINX, B YACTHOCTH KIIOHUPO-
BaHHE YE€JIOBEKa.

Ceiiuac KJIIOHAaMH HA3bIBAIOTCS 0COOU YKMBOTHBIX WU PACTEHUH,
MOJTYYEHHBIC ITyTEM OECIIOJIOT0 Pa3MHOKEHHUS W MMEIOIIHNE MOTHOCTHIO
UJCHTUYHBIE TEHOTUNHL. KIOHMpOBaHMEM HAa3bIBAIOT HCKYCCTBEHHOE
MOJTyYeHUE KJIOHOB )KHBOTHBIX.

VIMeHHO BO3MOYKHOCTh MCKYCCTBEHHOTO KJIOHHPOBAHUS YETOBE-
Ka BbI3Bajia OypHBIC SMOIIMU B OOIIECTBE.

[Ipenmonaraercs, 94TO0 MOXHO UCIOJIB30BaTh KJIOHUPOBAHHE IS
MIPEOJIOJICHUST OECIIIONUS — TaK Ha3bIBAEMOE penpoO0yKmueHoe KIOHU-
posaHue. becruioane, NeHCTBUTENBHO, — YPE3BbIUAHHO Ba)KHAS TPO-
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O6nema, MHOTHE O€37IeTHBIE CEMbU COTJIACHBI Ha CaMble JJOPOTHE MpoIie-
Iypbl, 4TOOBI UMETh BO3MOXKHOCTb POJUTh peOeHKa. OHAKO BO3HUKAET
BOIIPOC: @ YTO NMPUHIMIHNAIBHO HOBOI'O MOKET JaTh KIIOHUPOBAHUE IO
CPaBHEHHUIO, HAIPUMEP, C IKCTPAKOPIOPAIBHBIM OIJIOJOTBOPEHUEM C
WCIIO0JIb30BAaHUEM JOHOPCKHUX TMOJIOBBIX KJIETOK? YeCTHBIA OTBET — HU-
yero. KionupoBaHHbIil peOeHOK He OyAeT UMETh I'€HOTHUIIA, SIBJISAOLIe-
rocsi KOMOMHAIMEH TEeHOTUIIOB MY>Ka M JKEHBI. | eHeTHYecKH Takas Je-
BOUYKa OyZeT MOHO3UTOTHOHM cecTpoil cBoeil MaTepH, I'€HOB OTLA Y Hee
He Oyner. TOYHO Tak k€ KJIOHUPOBAHHBIN MaJbuuK Ui CBOCH MaTepH
OyzeT reHeTHyecku yyxa. B TakoM ciydae — 3aueM 3Ta CIOXKHas H,
YTO 0COOEHHO BaXKHO, OYEHb PUCKOBaHHas Ipoleaypa? A eciii BCIOM-
HUTb 3((PEKTUBHOCT KIOHMPOBAHUS, INPEACTaBUTh ceOe, CKOJIbKO
HY)KHO MOJYYUTh SUIIEKIETOK, YTOObI POIMJIICS OJUH KJIOH, KOTOPBIN K
TOMY K€, BO3MOXHO, OyJ1eT O0JIbHBIM, C YKOPOUEHHOMH MPOAOIKUTENb-
HOCTbBIO JKHU3HM, CKOJIBKO SMOPHOHOB, YK€ HAa4yaBIIUX >KUTb, IOTUOHET,
TO NEPCIEKTUBA PENPOAYKTUBHOIO KJIOHUPOBAHUS YEJIOBEKA CTAHOBUT-
cs ycTpamaromieid. B OonblIMHCTBE TEX CTpaH, IJie TEXHUYECKU BO3-
MOKHO OCYILECTBICHHE KIOHUPOBAaHUS YEJIOBEKAa, PENPOAYKTHBHOE
KJIOHUPOBAHHE 3alPELIEHO 3aKOHOATENIBHO.

Tepanesmuueckoe K1oHUposaHue MPEAIONAraeT MOIy4eHUE dM-
OpuoHa, BeIpalliBaHue ero 10 14-1HEeBHOIO BO3pacTa, a 3aTe€M HCHOJb-
30BaHN€ IMOPHOHAIBHBIX CTBOJIOBBIX KJIETOK B JieueOHbIX Lemsx. Ilep-
CIIEKTHUBBI JICYEHUS C TIOMOILBIO CTBOJIOBBIX KJIETOK OLIETOMIISIOIN —
U3JIeYeHNEe MHOTMX HeHpoJereHepaTuBHbIX 3a0ojeBaHUil (Hampumep,
Oone3neit AnbureiimMepa, IlapkuHCOHA), BOCCTAHOBJIEHHE YTPAayeHHBIX
OpraHoB, a MPU KJIOHUPOBAHUU TPAHCTEHHBIX KJIETOK - JICYEHHE MHOTHX
HaclieICTBeHHbIX Oone3Heil. Ho mocmoTpuMm mpasae B nuio: GakTuye-
CKHU 3TO O3HAYaeT BBIPACTUTh ce0e OpaTuka WM CeCTPUUKY, a IOTOM —
yOuTh, 4TOOBI MCTIONIB30BATH MX KJIETKU B KauecTBe JekapcTsa. U ecnu
yOuBaeTcs He HOBOPOXK/IEHHBIN MIIaJieHell, a IByXHeIeIbHbI SMOPHOH,
7ena 3To He MeHseT. [[0aToMy ydeHble MIyT Apyrue MyTH s MoJlyde-
HUS CTBOJIOBBIX KJIETOK.

Kuraiickue y4yeHble ¢ LeIbl0 MONy4eHHUs] SMOPHOHABHBIX CTBO-
JIOBBIX KJIETOK YeJIOBEKa CO3Jad THOpHIHbIE SMOPHOHBI TyTEM KJIOHU-
pOBaHMsI AJIEp KJIETOK KOXKU YEJIOBEKa B SIMIIEKJIETKaX KPOJIUKOB. bblio
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nosrydeHo 6osiee 100 SMOpHOHOB, KOTOPHIE B TCUEHUE HECKOJIBKUX JTHEH
Pa3BHBAJIMCH B HCKYCCTBEHHBIX YCJIOBHSX, a 3aT€M M3 HUX OBUIH IOJY-
YCHBI CTBOJIOBBIC KJIETKH. YUCHBIE HAJICIOTCS, YTO TaKOW CIOCO0 MOITy-
YCHHsI CTBOJIOBBIX KJIETOK OKa)KETCsI THUECKH 00Jiee MPUEMIIEMBIM, YeM
KIIOHHPOBAHHE YEIOBEYECKUX IMOPHUOHOB.

K cuacTthio, OKa3pIBaeTCs, 4TO SMOPHOHAIBHBIC CTBOJIOBBIC
KJICTKH MOYKHO TOJIy4aTh €Il MPoIle, He Mprberas K COMHUTEIIBHBIM C
ATUYECKON TOYKH 3PEHUS MAHHUITYJISAIHIM. Y Ka)JI0r0 HOBOPOKICHHOTO
B €ro COOCTBEHHOM IMyIMOBUHHON KPOBU COJIEPIKUTCS JAOBOJHLHO MHOTO
CTBOJIOBBIX KJIETOK. ECJIM 3TH KJIETKM BBIJICIHTD, a 3aTEM XPAaHUTh B 3a-
MOPOYKECHHOM BHJIE, HX MOYKHO HCIIOJIb30BaTh, €CJIM BOSHUKHET HEOOXO-
mumocTb. Co3maBaTh OAaHKH CTBOJIOBBIX KIETOK MOXHO YK€ ceiuac.
[TpaBaa, cienyer UMETh B BH/LY, YTO CTBOJIOBBIC KJIETKH MOT'YT IPEIO/I-
HECTH CIOPIIPH3BI, B TOM YHUCIIC ¥ HENpHITHbIC. B 4aCTHOCTH, UMEIOTCS
JAHHBIC O TOM, YTO CTBOJIOBBIC KJIETKHA MOTYT JIETKO MPUOOpETaTh CBOM-
CTBa 3j10KadecTBeHHOCTH. CKOpee BCero, 3TO CBA3aHO C TEM, YTO B HC-
KYCCTBEHHBIX YCJIOBHUSIX HaJ HUMHU HET KECTKOTO KOHTPOJISI CO CTOPOHBI
opranmu3ma. A BeJlb KOHTPOJIb «COIMAJILHOTO MOBEICHUS» KIETOK B Op-
TaHNU3Me HE TOJBKO KECTKHIA, HO BeChMa CIIOKHBIA U MHOTOYPOBHEBBI.
Ho BO3MOXXHOCTH HCIIOJI30BAaHUs CTBOJIOBBLIX KJIETOK CTOJbL BII€YATIIS-
IOIIH, YTO UCCIICAOBAHUS B ATOH 00JIACTH U TIOUCKHU JOCTYITHOTO HCTOY-
HUKa CTBOJIOBBIX KJIETOK OYIYT MPOIOIKATHCS.

JlomycTUMO 7T KJIOHUpOBaHHE ueiioBeka B mpuHimie? Kakwe
MOCJIE/ICTBHSI MOKET UMETh IPUMEHEHHE 3TOTO CITOco0a pa3MHOKEHUs?

OMHO W3 BIOJHE PEAIbHBIX IOCIEJACTBUN KIOHUPOBAHUS —
HapyIIeHHe COOTHOIICHHUS MMOJIOB B TOTOMCTBE. He cexper, 4To 04YeHb U
OYCHb MHOTHE CEMbH BO MHOTHX CTpPaHaX XOTEJIH Obl MMETh CKOpee
MaJlbYMKa, 9eM JIEBOUKY. Yke B Hacrosiiee Bpems B Kurtae BO3MOK-
HOCTh TPCHATAJILHOW JTUArHOCTUKU IOJIa U MEPhl 10 OrPaHHUYCHHIO
POXKIaeMOCTH TIPUBEH K TAKOMY IMOJIOKEHHIO, YTO B HEKOTOPBIX paio-
HaX cpelu JeTed HaOJI0JaeTcsl 3HAYUTEIbHOE MpeodiiaaHue MaJlbyu-
koB. UTo OyayT JenaTh 3TH MaJbYMKH, KOT/Ia IPUAET BPEMs 3aBOIMTH
CEMbIO?

Jlpyroe HEraTWBHOE CJIEJCTBHE MIHPOKOTO MPHUMEHEHHUS KIOHH-
pPOBaHUsI — CHIDKEHHE TEeHETHUECKOT0 pa3HooOpasus denoBeka. OHO u
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TaK HEBEJIMKO — CYIIIECTBEHHO MEHBIIIE, YeM, HAIIPUMED, JIaxe Y TaKUX
MaJIOYHMCIEHHBIX BHJIOB, KaK 4eJI0BeKOOOpa3Hble 00e3bsiHbl. [Ipuunna
ATOT0 — PE3KOE CHUKEHUE YUCICHHOCTU BUJIA, UMEBILIEE MECTO HE Me-
Hee nByX pa3 3a nocieanue 200 Teic. jeT. PesynpTaTr — Oo0sbIoe KoJu-
YEeCTBO HACJIE/ICTBEHHBIX 3a00JIeBaHU U J1e(hDEKTOB, BEI3BIBAEMBIX TIEpe-
XOJIOM MYTaHTHBIX ajuieleil B TOMO3UIOTHOE cocTosiHue. JlanpHeiimiee
CHIDKEHHE Pa3HOOOpa3usl MOXKET MOCTaBUTh I0J YIpo3y CYIIECTBOBa-
HUe YelloBeka kak Buja. [IpaBaa, cripaBeIMBOCTH pajau CIEAyeT CKa-
3aTh, YTO CTOJIb IIMPOKOTO PACIPOCTPAHEHUSI KIOHUPOBAHUS BPSJI JIU
CIIeTyeT OKUJATh J1aXe B OTAAJIIEHHOM OyIyIIEeM.

U, HakoHel, He cieayeT 3a0bIBaTh O TeX MOCIEACTBUAX, KOTO-
pbI€ MBI [TIOKa HE B COCTOSIHUH MTPEyCMOTPETb.

IIpakTuyeckas padora Nel4

Onucanue ocodeii BUaa 1o Mop¢o10ru4eckoMy KpUTepHIo

I[ens pabomal: 103HAKOMUTHCS ¢ MOPPOJIOTHUECKUM KPUTEPHUEM BHJI,
HAYYUTHCS OMUCHIBATh XapaKTepHble MOP(OIOrHUecKre MPU3HAKU BH-
114, OTIPEACIISATh MPUHAIIICKHOCTh OPTaHU3MOB K OJTHOMY WJTH Pa3HbIM
BUJIaM TI0 MOP(}OIOTHYECKOMY KPUTEPHIO.

Cpeocmea odyuenusn:
Xo00 pabompt:
1. PaccMoTtpuTe pacTeHus ABYX BHJIOB OJTHOTO pOJia, OXapaKTepu-
3yiiTe 0COOEHHOCTH BHEUIHETO CTPOCHUSI OCHOBHBIX OPTaHOB
pacTteHust (KOpeHb, CTEOENb, JINCThS, LIBETKH, IJIOJIbI, CEMEHA).

Jlaiite MOp(}OIOTHYECKYIO XapaKTePUCTUKY U3y4aeMbIX BUIOB.
Pe3ynbratel uccnenoBaHui 3aHECUTE B TAOMIHILY.
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[Ipu3naxk

Pennka qukas

Penpka oropo-
Has

KopueBas cuctema

Kopens

Crebenb (BbIcOTa, hOp-
Ma)

Jlucropacnonoxxenue

JIuctes (popma nucto-
BOH IJIACTUHKH, KUJIKO-
BaHUE, IPOCTON WIN
CJI0>KHBIN)

Couernusa

[BeTkn

[Tnonp! (Ha3BaHME, COY-
HBIC WU CYXHE, OJTHO-
WJIA MHOTOCEMSIHHEIE,
croco0 pacmpocTpane-
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HUSA)

Cemena (dopma, pazmep,
OKpacka, KOJIMYECTBO)

2.01eHuTe AOCTATOYHOCTh MPEICTABICHHBIX BaMH XapaKTEPUCTUK
Ui OOHApYKEHUs JaHHBIX BHJIOB B Mpupoje (cAenaiTe BHIBOZ O
MOP(OJIOTHYECKOM CXOJICTBE OPraHU3MOB OJIHOTO POJia U Pa3Inunu
BUJIOB 110 MOP(HOJIIOTUYECKUM TIPU3HAKAM).

KOHmpOJleble eéonpocolt:

=

UYro npencrasiser codoit Bua?

Yro Takoe KpuTepuu Bua?

3. IlpumMeHeHHE KaKHX KPUTEPUEB TIO3BOJIUT UICHTH()UIINPOBAT
BUI?

4. Kaxkue npu3Haky cieayeT U3y4yuTh Y OpraHU3MOB JUIsl IpUMe-
HEHHsI MOP(OJIOTUIECKOTO KpUTEpUs?

5. B ueM HecoBepiieHCTBO MOP(HOIOTHUECKOTO KPUTEPHS IS pa3-

IPaHUYEHMSI BUIOB B IpUpoie?

N

PEJBKA JTUKAS

OpnonerHuit sspoBoii copHsik cemeiicTBa KpecronserHsix (KamycTHbIX).
CrepxHeKOpHEBOE pacTeHHe. | TaBHBIM KOpEHb TOHKHI, BETBSILIUKCS.
Crebenp npsamocTosuuii, BeicoToi 30- 60 cM, pa3BeTBIEHHBIH, KOPOT-
KOBOJIOCUCTBI. JIuctesa YEPELIKOBBIE, JIUPOBUIHO-TIEPUCTO-
pa3zienbHEIE, c HEpaBHOMEPHO-3y0UaThIMH, IIPOJI0JITOBATO-
aineBuAHbBIMA JosiMu. CorBerne KuCTh. L[BeTkM mpaBuiIbHBIE (CHUM-
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METPUYHBIC), O000EMNOJbIe, pa3eIbHO-IENeCTKOBbIe. (OKOJIOIBETHUK
JBOMHOM, 4-X YJICHHBII; YallIETMCTUKH 1[BETKA 3€JIEHBIE, IPSIMOCTOSIUHE.
Jlenectku (10 20 MM JITUHOWM) PacHONOKEHBI KpecTooOpa3HO, CBETIIO-
KEINThle, pexe Oelble, C KEITHIMU WIH (UOJETOBBIMU >KUIKAMHU U
JUITMHHBIM KOHYMKOM. THIYMHOK 6, U3 HUX 2 KOpOoYe OocTalbHbIX. [lecTuk
oauH. Bexoaut BecHoi. LlBerer B utoHe-aprycre. [lnomgonocur B utoie.
[lmox - cTpy4yoK, TBEPABIN, YIEHUCTBINA, HE PACKPBIBAIOILIUICS, C JJIMH-
HbIM HOcukoM. Dopma miona - munuHapuyeckas. [locne co3peBanus
pacnagaetcst Ha 5-8 (11) OT/AENbHBIX WICHUKOB, COAEPKALIUX 110 OJHO-
My cemeHH. CITOCOOHOCTHIO CTPYYKOB pacnafarbcs Ha WICHUKU peabKa
JUKasi OTIIUYACTCS OT JPYTUX KPECTOLBETHBIX, B YACTHOCTHU OT TOPYHIIBI
nosieBoil u cypenku. L[Ber mioxa - OnenHo-kenTvid. Pazmep miona -
mmuHa 30-80 MM, mupuHa 3-4 MMm. Pasmep cemsH - auamerp 3-3,5 M.
dopma ceMsH - OBalbHO-IIApOBHAHAA. LIBEeT ceMsH - KpacHOBaToO-
Kopu4HeBbIi. [myOnHa nmpopactanus - 2-5 cMm. XKuzHecmocoOHOCTH ce-
MsH B 1touBe - 0osee 10 jger. MakcuManpHas [JIOIOBUTOCTE - 12 TEHIC.
cemsH, cpennsist - 160-2500 cemsin. Temmeparypa npopacTanus - MUHH-
ManbpHasa oT +2 1o +4 °C; ceMeHa JIpyKHO MPOPACTAIOT TOJBKO IOCIIE
MEPE3UMOBKHU, MMEsl TMEepUOJ MOKOs, KOTOPBIM MJIUTCS 6-8 MecslesB.
CunpHO pacmpocTpaHeHa Ha Bceil eBporeickoil Tepputopun Poccun,
OCOOCHHO B TMOJIECb€ M B CEBEPHOW 4YAaCTH JIECOCTENH, a TaKKe
B 3anagHoii EBpore, 3a uckimouenuem cepepuoit CkanannaBuu, Mamoit
Aszun, penko - Ha Kaskaze, B Cubupu u Jlansnem Boctoke. 3acopsier
SpOBBIE TIOCEBHI (IYMEHS, OBCa, rOpOXa, JIbHA, JitonuHa). Pacrer Ha ny-
rax ¥ macrouiax, oropogax, mo o0OYMHaM JOPOT U B TTOCEBAX MHOTO-
JETHUX TpaB U T. 1. XOpollIee MEJOHOCHOE U MAaCIU4YHOE pacTe€HUE, HO
HETMPUTOJIHO KaK 3€J€HbI KOPM.

PEJbKA IOCEBHAS (PEJbKA OT'OPOTHAST)

JIByneTHee pacTeHHE CeMENCTBA KPECTOIBETHBIX, BBICOTOM 30-

70 cM, ¢ TUPOBUAHBIMU, IEPUCTOHAAPE3AHHBIMH, KECTKOBOJIIO-

CUCTBIMU JIUCThAMU. JIUCThs U cTebenb Mao omymieHsl. Ha

MIEPBOM TOJTy JaeT PO3ETKY JTUCTHEB M CUIILHBINA CTEPKHEBOM

KOpHET10.1 (OO0, CBEKJIOMOA00HBIN, MSICUCTBIA, COYHBIN,
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CHapy>K{ YEPHBIM, BHYTpHU OEIbIi, C OCTPBIM )KT'YYUM BKYCOM U
3araxom, BbI3bIBalOIIMM cie30TeueHue). Ha BTopoii ron moss-
JseTcs NpsAMOi cTebelb ¢ pa3BETBICHUEM B BEpXHEW YacTU U
KHCTEBUIHOE colBeTHE (KUCTh). LIBeTKM nmuioBble, Oernbie ¢ (u-
OJIETOBBIMU IPOKUJIKAMU WA PO30BBIE, € 4 JIernecTKaMu (CTpo-
€HME KaK y BceX KpecTolBeTHbIX). [nox - cTpydok, BepeTeHo-
00pa3HbIi, TOJICTHIH, B3IyTHINA, HEpacKphIBatomuiics. CemeHa
OBaJIbHOM (hOpMBI, TEMHBIE, MeJIKHE. Pesibka 11BeTET B anpee-
Mae, IJI0/Ibl CO3pPEBAIOT B Mae-uioHe. Bo3nenbiBaercs B canax u
Oroposiax Mo4YTH OBCEMECTHO

IIpakTuyeckasi pa6ora Nel5

Ananusz u OUEHKa pas3itiHblX cunomes npoucxo.m‘denu;l HCU3HU
llellb.' IIpOoaHaJIM3UPOBATh U OLUCHUTDL PA3JIMYHBIC THUIIOTE3bI IIPOUC-

XOXKIEHUS )KU3HU Ha 3eMIIe.
Cpeocmea o6yuenus: cooOIICHUS yUalIUXCsl, MPE3EHTAINH, YieOHOe
BHUEO IO TEME.

Xoa pa0doThl.

1. Ilpountats TekcT «MHOrooO6pasue Teopuil BOSHUKHOBEHUS KU3HU HA
3emie».

2.MzyueHne MaTepualia TEMBI 110 MPE3EHTAIUSAM, YIeOHOMY BHJEO,
MPUIIOKEHHUIO K padoTe.

3.3anoaHUTH Ta0IHITY:

Teopun n runoressl | CymHocTh Teopuu Wi | JlokasatenbcTBa
TUIIOTE3bI

4.01BeTbTE HA KOHTPOJIbHBIE BOIIPOCHI:
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-[Touemy npencraBiaenne o 60KECTBEHHOM MPOUCXOKACHUH KUZHU
HeJIb3s1 HU OIIPOBEPrHYTh, HU OATBEPAUTH?
- Kaxoii Teopun npuaepxupaerech Bbl IMUHO? [Touemy?

«MHorooopa3ue Teopuii BOSHUKHOBEHMS KM3HM Ha 3emuie».
1. Kpeannonusm.

CornacHo 3TOM TE€OPHUM >KM3Hb BO3HUKIIA B PE3YJIbTATE KAKOTO-
TO CBEPXBECTECTBEHHOTO COOBITHS B mpoluuioM. Ee mpumepxuBaroTcs
MOCNIE0OBAaTENN MOYTH BCEX HamOoJee PaclpOCTPAHEHHBIX PETUTHO3-
HBIX YYCHUH.

TpanuuMOHHOE HMYAEMCKO-XPUCTUAHCKOE MPEJCTABIEHUE O CO-
TBOPEHUU MUpa, U3NiokeHHoe B Kuure BeITHs, BBI3bIBATIO U MPOAOIIKA-
€T BbI3bIBaTh CHOPBL. XOTS BCE XPUCTHAHE MPU3HAIOT, 4To bubmms —
310 3aBeT ['ocnoza JroAsiM, O BOIIPOCY O JITTMHE «IHS», YIIOMUHABIIIE-
rocst B Kuure bbITus, CylecTByoT pa3HOIIacus.

Hexotopsie cuntaroT, YTO MUP U BCE HACEIISFOIIUE €r0 OPraHu3-
MBI OBLITM CO37aHbl 32 6 aHel mo 24 yaca. [lpyrue XxpucTuaHe HE OTHO-
csatcs k bubnum kak K HAy4YHOW KHHUTE M CYUTAIOT, uTo B KHure beitus
W3JI0’KEHO B MOHATHOW JUIs JII0JeH popMe TEOI0rH4ecKoe OTKPOBEHHUE O
COTBOPEHHUHU BCEX KUBBIX CYIIECTB BCEMOT'YIIUM TBOPIIOM.

[Iporiecc 0©0OXKECTBEHHOTO COTBOPEHUS MHUpPa MBICIHUTCS Kak
MMEBIINI MECTO JIUIIb OJHAXKIBl U TOTOMY HEJOCTYIHBIN Al HabIto-
JEHUsl. DTOT0 JOCTAaTOYHO, YTOOBI BBIHECTH BCIO KOHIICTIIIHUIO OO0Ke-
CTBEHHOI'O COTBOPEHHUS 32 PaMKHU HAy4dyHOTo HccienoBaHus. Hayka 3a-
HUMAETCSI TOJIBKO TEMU SIBIICHUSIMH, KOTOPBIE MOAAI0TCS HAOII0ICHUTO,
a TOTOMY OHa HHKOTJa He OyAeT B COCTOSHHMU HU JOKa3aTh, HU OIMpPO-
BEpPTHYTH ATy KOHIEMIIUIO.

2. Teopusi CTAMOHAPHOIO COCTOSTHMS.

CormnacHo 3ToM TeopHuH, 3eMJIsl HUKOT/Ia HE BO3HUKAJIA, a Cylle-
CTBOBaJIa BEUHO; OHA BCErJia CIIOCOOHA MOIEPKUBATh JKU3HbB, & €CIIU U
M3MEHSJIACh, TO OY€HBb MAJIO; BUJIBI TOXKE CYIIECTBOBAJIA BCET/A.

CoBpeMeHHbBIE METOBI JATUPOBAHMS IAIOT BCe O0JIee BHICOKHE
OIICHKU BO3pacTa 3eMJIH, YTO MO3BOJISIET CTOPOHHHUKAM TE€OPUH CTAIHO-
HapHOT'O COCTOSIHUS MOJIarath, YTo 3eMJsl U BUJbI CYILIECTBOBAIM BCE-
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raa. Y KaxJIoro BUaa €CTh JIB€ BO3SMOXXHOCTH — JINOO M3MEHEHHUE YHUC-
JIEHHOCTH, JINOO BEIMUpPAHUE.

CTOpOHHUKHU 3TOW TEOpUU HE IMPU3HAIOT, YTO HAJIWYUE WU OT-
CYTCTBHE OIIPEIEIICHHBIX MCKOIAEMbIX OCTAaTKOB MOYKET yKa3blBaTh Ha
BpEMs NIOSIBJIEHUS UM BBIMUPAHUS TOTO WJIM MHOTO BU/A, U IPUBOJSAT B
KauecTBEe IMpUMeEpa MPEJCTaBUTENsI KUCTEHEPhIX pPbI0 — JaTUMEPUIO.
[lo mameoHTONOrMYecKUM JaHHBIM, KHCTEIEpble BbIMEpPIH OKojio 70
MJH. JeT Ha3ad. OQHAaKo 3TO 3aKIIOUEHHE MPUIIOCH MEPECMOTPETH,
Korja B paiioHe Mapmarackapa ObUTM HaWJEHBI KUBBIE MPEICTABUTEIN
kuctenepblx. CTOPOHHUKU TEOPUHM CTAMOHAPHOI'O COCTOSIHHUS YTBEP-
JIAI0T, YTO, TOJBKO M3y4dasl HbIHE >KMBYIIME BUIbl U CPaBHUBAs UX C
HCKOIIAeMbIMU OCTAaTKAMH, MOKHO JI€JIaTh BbIBOJ O BBIMUPAHUU, 1A U TO
OH MOXXET OKa3aTbCs HEBEpHbIM. BHe3amHoe MOsIBIEHHE KaKOro-indo
MCKOIMAaeMOr0 BH/IA B OTPEEIIEHHOM ILIACTe OOBICHIETCS YBEIHUCHUEM
YUCJIEHHOCTH €ro MOMYJSALUU WINA NEPEMELIEHUEM B MecTa, Oiaronpu-
SITHBIE JUISI COXPAHEHUS! OCTATKOB.

3. Teopusi naHcHepMUH.

Ota Teopus He MpeajaraeT HUKaKoro MexaHu3ma Jjsi oObscHe-
HUS NIEPBUYHOIO BO3HMKHOBEHHMS KU3HU, a BBIABUIAET UJICIO O €€ BHE-
36MHOM NIpOUCXOXkaAeHuU. [1o3ToMy ee Henb3s CUMTaTh TEOpUel BO3-
HUKHOBEHHS KM3HHM KaK TaKOBOM; OHa MPOCTO MEPEHOCUT MpoliIeMy B
Kakoe-To Apyroe mecto Bo Beenennoil. ['unoresa 6buta BeiiBuHyTa FO.
JIubuxom u I'. Puxtepom B cepeaune XIX Beka.

CornacHo rumnore3e NaHCIEPMHUU YKU3Hb CYIIECTBYET BEYHO U
MIEPEHOCUTCS C MIJIAHETHI Ha IUIaHeTy Mereoputamu. [Ipocreiimme opra-
HU3MBI MJIM UX CIOPBI («CEMEHA XKU3HM»), ToMajasi Ha HOBYIO IUIAHETY
U Hailzis 371ech OJaronpusTHbIE YCIOBHS, Pa3MHOXKAIOTCA, AaBas Ha4yajo
ABOJTIOIUU OT MPOCTEHIHMX (OPM K CIOKHBIM. BO3MOXKHO, 4TO JKH3HB
Ha 3eMJIe€ BO3HHUKJIA U3 OJHOW-€AUICTBEHHON KOJOHUHM MUKPOOPTaHHU3-
MOB, 3a0pOILIEHHBIX U3 KOCMOCA.

s 060CHOBAaHUS 3TOM TEOPHM HCMOJIB3YIOTCS MHOTOKPATHBIE
nosienienus HJIO, HackambHble W300paKeHusl MPEIMETOB, MMOXOKUX Ha
paKkeThl U «KOCMOHABTOB», a TaKXe COOOLIECHHs SKOOBI O BCTpeYax C
uHomaHeTssHaMu. [Ipyu u3yyeHun MaTepuasoB METEOPUTOB U KOMET B
HUX OBUTM OOHApPYKEHBI MHOTHE «IIPEALIECTBEHHUKHU KUBOT'0» — TaKHe
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BELIECTBA, KaK LIMAHOTEHbI, CHHUJIbHAS KHUCJIOTa U OPraHUYECKHE CO-
€IMHEHHUS, KOTOPbIE, BOBMOXKHO, CHITPAlId POJIb «CEMSH», Ma/laBIIuX Ha
roJIyto 3emiiio.

CTOpOHHHMKAMHU 3TOM TUIIOTE3bI OBLIH JIaypeaTthl HoOeneBckoit mpemMun
®. Kpuk, JI. Opren. @. Kpuk ocHOBbIBaJICS Ha JIByX KOCBEHHBIX JJOKa-
3aTeIbCTBaX:

* YHHUBEPCAJIbHOCTH '€HETUYECKOI0 KOAA;

*  HEoOXOJUMOCTHU JJIsi HOPMAaJbHOrO MeTaboin3Ma BCEX JKUBBIX CY-
IIeCTB MOJMO/ACHA, KOTOPBI BCTpeyaeTcs celvyac Ha IIaHeTe KpaiiHe
peaKo.

Ho eciu xn3Hb BO3HUKIIA HE HA 3eMile, TO KaK OHA BO3HHKIIA BHE ee”?

4. dusnyeckue runorTesbl.

B ocHOBe (u3HMyecKHX TUMOTE3 JISKUT NMPU3HAHHE KOPEHHBIX
OTJIUYMIA KUBOTO BEIIECTBA OT HEKUBOTO. PaccMOTpuM rumotesy mpo-
UCXOXACHUS )KU3HHU, BbIIBUHYTYIO B 30-e ronbl XX Beka B. . Bepnan-
CKHUM.

B3rnsael Ha cylHOCTb )KM3HU IpUBEIU BepHasnckoro K BbIBOY,
YTO OHA MosiBWiIach Ha 3emie B ¢opme O6uochepsl. Kopennsie, hynna-
MEHTaJbHbIE OCOOEHHOCTH >KMBOT'O BEIIECTBAa TPEOYIOT Uil €ro BO3-
HUKHOBEHUSl HE XMMMYECKUX, a (PU3NYECKUX MPOIECCOB. DTO JIOJKHA
ObITH CBOeOOpa3Has KaTacTpoda, MOTPSCEHHE CaMHUX OCHOB MHpPO3[a-
HUAL.

B cooTBercTBUM € pacnipocTpaHeHHbIMU B 30-X romax XX Beka
runore3aMu oopasoBanus JIyHbl B pe3ysbTaTe OTpbIBa OT 3eMJIM Bellle-
CTBa, 3aMOJHSBIIETO paHee THXOOKEaHCKYK BHaauHy, BepHanckuit
MPENIOJIOKUII, YTO 3TOT IMPOLECC MOT BBI3BATh TO CHUPAJIbHOE, BUXpE-
BO€ JIBIDKEHUE 36MHOTO BEIECTBA, KOTOPOE OOJIbIle HE TOBTOPUIIOCH.

BepHanckuil mpoucxoxaeHHe >KM3HH OCMBICIMBAI B TEX K€
MacmTabax ¥ MHTEpBaJlax BPEMEHH, YTO U BOZHUKHOBEHHUE camoii Bce-
nenHoi. [Ipu karactpode ycroBust BHE3aTHO MEHSIOTCS, ¥ U3 IPOTOMa-
TE€pUU BO3HMKAIOT KMBAsi U HE)KUBAsI MaTEPHsL.

5. Xumunuyeckue runore3pl.

Ota rpymma rurnoTe3 OCHOBBIBAETCS HA XMMUYECKOH crie-nuduke
KU3HU U CBSI3bIBACT €€ MPOUCXOXKAeHUE ¢ uctopuel 3emnu. Paccmot-
PUM HEKOTOPBIE TUIIOTE3bI ATON I'PYTIIIHI.
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* YV UCTOKOB UCTOPUM XUMHUYECKUX THIIOTE3 CTOSIIU 8033DEHUS
. I'exkens. I'ekkenp cuuTai, 4To CHavyajia Moja ACHCTBUEM XUMHYECKUX
U (pU3MUECKUX NMPUYMH MOSIBHIUCH COCIMHEHUS yriepoja. JTH Belle-
CTBa IMpPEJICTaBIsUI CO0OM HE PacTBOPHI, a B3BECH MaJIEHbKHX KOMOY-
koB. [lepBryHBIE KOMOYKH OBUTA CIIOCOOHBI K HAKOTUICHUIO Pa3HBIX Be-
LIECTB M POCTY, 32 KOTOPBIM CIJIEIOBAJIO JEJI€HUE. 3aTeM MOSIBUIIACH
Oe3bsiiepHas KJIeTKa — UCXOoaHas (hopMa NIl BCEX JKMBBIX CYIIECTB Ha
3emute.

* OmnpeneneHHbIM 3TAallOM B Pa3BUTHH XUMUYECKUX THUIIOTE3
abuorenesa crana konyenyus A. 1. Onapuna, BeIIBUHYTast UM B 1922—
1924 rr. XX Beka. ['mnoteza OmapuHa mnpeacTaBisieT coOON CHHTE3
napeuHu3Ma ¢ Ouoxumuen. Ilo OnapuHy, HacieqCTBEHHOCTh CTala
ciencrtereM otoopa. B runorese OmapuHa jxenaeMoe BBIIACTCS 3a JIei-
cTBuTenbHOe. CHavana Hee OCOOCHHOCTH KHU3HU CBOISATCS K OOMEHY
BEIIECTB, & 3aTEM €r0 MOJCIMPOBAHNE OOBSBIISCTCS PEIICHHOM 3arajKu
BO3HUKHOBEHHUS )KU3HU.

» Tunomesa /[oic. Bepnana nipeanonaraeT, 9To aOMOTCHHO BO3-
HUKIIUE HEOOJBIINEe MOJIEKYJbl HYKJICHHOBBIX KHCIOT U3 HECKOJIbKHX
HYKJICOTHJIOB MOIJIM CpPa3y K€ COECIUHATHCS C TEMU aMUHOKHCIOTaMU,
KOTOpBIE OHU KOAUPYIOT. B 3TOM rumoTe3e nepBUYHAs KUBasi CUCTEMA
BUJUTCS KaK OMOXMMHYECKas XU3Hb 0€3 OpPraHu3MOB, OCYIIECTBISIO-
1asi CaMOBOCITPOM3BEICHHE U 00MeH BetiecTB. Opranu3Mel xe, mo JIx.
bepnany, mosBIsSOTCS BTOPUYHO, B XOJ€ 000COOIEHHS OTAEIbHBIX
Y4acTKOB TaKOM OMOXMMHUYECKOM KU3HU € TIOMOIIIbIO MEMOpaH.

* B kauecTBe nocienHel XMMUYECKON TUIIOTe3bl BO3SHUKHOBE-
HHUS )KU3HU Ha HAIIEH IUIAHETE paccMOTpuMm eunomesy 1. B. Boiimkesu-
ya, BBIABUHYTYIO B 1988 rony. CornacHo 3ToM runorese, BO3HUKHOBE-
HUE OPraHMYECKUX BEIECTB TMEPEHOCUTCS B KOCMHUYECKOE IMPOCTPaH-
cTBO. B crienuuyueckux ycioBUSIX KOCMOCA UIET CUHTE3 OPraHUYeCKIX
BEIIECTB (MHOTOUYMCIICHHBIE OpPIAHUYECKHE BEIIECTBA HAWJEHBI B Me-
TEOpPUTaX — YIJIEBOJIbI, YTIEBOAOPO/bI, a30TUCThIE OCHOBAHMUSI, aMUHO-
KHCJIOTHI, )KUPHBIE KUCTIOTHI U JIp.). He uckimodeno, 4To B KOCMHYECKUX
MPOCTOpaX MOTIU 00pa30BaThCs HYKICOTHUIBI U Aaxke Moiekynsl JTHK.
OpmHako, Mo MHEeHHIO BoiiTkeBHYa, XMMUYECKas 3BOJIONHSA Ha OOJb-
muHCTBe 1uiaHeT CONHEYHOM CHCTeMBbl OKa3ajach 3aMOpPOXKEHHON u
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IIPOJOJKHIIIACH JIMILb HA 3eMile, Hallg TaM noaxojsuiie yciaosus. [lpu
OXJIAKJCHUM U KOHJEHCALIMK I'a30BOM TYMAHHOCTH HAa NEPBUYHOU 3EM-
JIe OKa3aJiCsi BECh HA0Op OPraHUYECKUX COCIMHEHUN. B 3TUX ycrmoBusx
’KMBOE BEILECTBO IOSBUIOCH U KOHJCHCUPOBAJIOCh BOKPYI BO3ZHUKIIUX
abuorenno monekyn JIHK. Wrak, mo runoreze BoliTkeBn4ya mepBoHa-
YaJbHO MOSBUJIACH )KU3Hb OMOXMMHUYECKas, a B XOJ/I€ €€ HBOJIOLHUH I10-
SIBUJIUCH OTJIEJIbHBIE OPTaHU3MBI.

IIpakTuyeckas padora Nel6
AHnanu3 u oueHKa paznuuHbIX ZUROME3 NPOUCXOHCOCHUS Yel06eKA.

I[ens: npoaHanM3upPOBATh U OIICHUTH PA3IMYHBIC TUTIOTE3bI TPOUC-
XOJKJICHHUS YEJIOBEKa Ha 3eMIie.
Cpeocmea o0yuenusa: coOOIICHUS yUalUXcs, TPE3CHTAIMN yieOHOe
BHJIEO 110 TEME.

Xox paboTsi:
1.ITpounTtats TekcT «I MMOTE3bI IPOUCXOXKIECHUS YETIOBEKA» Ha CTP.

yueOHUKa.
2. I3yunTh MaTepuall TEMBI 110 MPE3ESHTALNAM, YIeOHOMY BUEO, ITPH-

JIO’)KEHHIO K padoTe.
3. 3anoJHUTD TAOIHILY:

Nwms yuénoro nnu ¢unocoda | I[Ipencrapienne o nporucxoxXaeHUU

Apucrorens

K. JIuauen

W. Kant

A H. Panumen
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A. KaBep3Hes

K.B. PoGune

K.b. Jlamapk.

Y. JlapBuH.

4.01BeThTE HA KOHTPOJIbHBIE BOIIPOCHI:

- Uro Takoe aHTPOIOreHe3, KaKue OCHOBHBIE KOHIIENIIMM IIPOUCXOXKIE-
HUS yejaoBeKa’?
-KakoBbl B3rIfAbl KPEAlMOHUCTOB HAa IPOUCXOXKICHHE YesloBeKa?
- B yéM CYTh KOHIIETILIUU KocMoJtorusma?
- [lepeuncnute hakTopel, CHOCOOCTBYIOLIME MTPEBPAILIEHUIO IPUMATOB B
YeJI0BEKA.

- B uém, mno-BameMmy, TIJaBHOE OTJIMYME YEJIOBEKAa OT KMBOTHOIO?
- Kakue B3riisi/1pl Ha MPOUCXO0XKICHUE YET0BEKa BaM OJMKe Bcero?

Kpeanmonusm — peinnurno3Hasi KOHIEIIIHS, COTJIACHO KOTOPOH, YeIOBEK
OBbIT CO3aH HEKUM BBICIIMM CYIIECTBOM — BOroM MM HECKOIBKUMH
OoraMu — B pe3yJbTaTe CBEPXbECTECTBEHHOTO TBOPYECKOTO aKTa.

Coracuo OAHUM PCIUTHAM, JIIOAW MOABUINCHE CaMU 110 0666, COrJlaCHO
ApyruM, ux Co3gajin ooru — u3 TJIMHBI, U3 AbIXaHUS, U3 TPOCTHUKA, U3
COOCTBEHHOT'O T€JIa U MBICIIBIO CINHOIO.

Teo0s10ru-3BOTIOLMOHNCTBI IPU3HAIOT BO3MOXKHOCTh OMOJIOTMYECKON
sBotoIMU. COrjacHO UM, BUJIBI )KUBOTHBIX MOTYT IPEBpALIaThCs OJUH
B JIPYrOM, OJHAKO HAMPABIIAIOIICH CUIION IPU ITOM ABIJISIETCS BOJIA bo-
ra. YenoBek Takke MOTI BO3HUKHYTh OT 00jee HM3KO OPraHHW30BaHHBIX
CYILECTB, OJTHAKO €r0 IyX OCTaBaJICs HEM3MEHHBIM C MOMEHTA IE€PBO-
Ha4yaJIbHOIO TBOPEHMS, & CAMM M3MEHEHUS MPOUCXOJUIIN MOJ KOHTPO-
JIeM U 110 kenaHuio Tsopua.

IBOTIOLMOHHASA TEOpUA NpCANoIaract, 4ro 4YCJIOBCK IIPOU3O0IICIT
OT BBICHIUX HNPHUMATOB - IleJ’IOBCKOO6p8.3HI>IX 00€e3bsH IMyTEM NOCTCIICH-
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HOTO BUJIOM3MEHEHUS 0] BIMSHUEM BHEIIHUX (PAaKTOPOB M €CTECTBEH-
HOTO oTbopa.
DBOIOIMOHHAS TEOPHUS aHTPOIIOTEHE3a UMEET OOUIMPHBIN Habop pas-
HOOOPAa3HBIX JOKA3aTeNbCTB - MAJICOHTOJIOTMUECKUX, apXEOIOTHYECKUX,
OMOJIOTUYECKUX, TEHETUYECKUX, KYJIbTYPHBIX, INCHXOJOTHUYECKUX U
IpYyTHUX.

Teopusi BHeIIHEero BMemAaTeJbCTBa (KOCMO0J10rn3mM)CoriacHO 3TOH
TEOpUH TMOSBJICHUE JIIOJIeH Ha 3eMJie TaK UM MHAYe CBS3aHO C JIeATEeNb-
HOCTBIO MHBIX IMBUIM3anuii. B mpocreiimem Bapuante TBB cumraer
JOJEH MPSAMBIMU TTOTOMKAMU MHOIUIAHETSH, BHICAJAMBIINXCS Ha 3eMITIO

B IOUCTOPHUYECKOE BPEMSI. bonee
CJIOHBIE BapHAHTHI TBB MPEAToararoT:
a) CKpELIMBAaHNE WHOMUPSH c IIpeaKaMHU JIIOJIEH;

0) HOpOX/IEHUE YeJIOBEKa Pa3yMHOI'0 METO/IaMU T'€HHOW WH)KEHEpUH;
B) CO3laHME TEPBBIX  JIIOJEH  TOMYHKYJSIDHBIM  CIIOCOOOM;
I') yIIpaBJIeHUE 3BOJIIOLIMOHHBIM Pa3BUTHEM 3€MHOM )KM3HU CUJIaMU BHeE-

3€MHOT0 CBEpXpasyma;
) SBOJIIOIIMOHHOE Pa3BUTHE 3€MHOI JKM3HH M pazyma IO Mporpamme,
M3HAYAIIbHO 3AJI0’KEHHOW BHE3EMHBIM CBEPXPA3yMOM. Teopus

NPOCTPAHCTBEHHbIX aHOMAJMi [TociienoBaTeny JaHHONW TEOPUU Tpak-
TYIOT aHTPOIIOI€HE3, KaK 3JEMEHT pa3BUTHUs YCTOWYMBOM NpPOCTpaH-
CTBEHHOW aHOMaJIUU - TYyMaHOUAHOI Tpuaasl ""Martepus - DHeprus -
Aypa', XxapakTepHblil JUId MHOTMX IUlaHeT 3eMHOW BceneHHOH u ee
AQHAJIOrOB B INAapaJUIEIbHBIX NpocTpaHcTBax. TIIA mpennosaraer, 4ro B
I'YMaHOUIHBIX BCEJIEHHBIX Ha OOJBIIMHCTBE MPUTOAHBIX I KU3HU
IiaHeT Ouocdepa pa3BUBAETCsA MO OJHOMY M TOMY K€ IYTH, 3aIpo-
IrpaMMHMPOBAHHOMY Ha YpOBHE Aypbl - HH(POPMALIMOHHOW CYyOCTaHIUH.
B uenom TpaktoBka anTpomnorene3a B TIIA He nmeeT 3HAYMTEIbHBIX
pacxokJieHuH ¢ 3BOMIOIMOHHON Teopuei. OnHako TIIA mpusHaer cy-
LIECTBOBAHNE ONPEIEICHHON IPOrpamMMbl Pa3BUTHUS KU3HU U pasyma,
KOTOpast HapsAIy CO ClydaitHBIMU (PAKTOpPaMH YIPaBIIseT HBOJIOLUEH.

IIpakTnyeckas padora Nel7
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CocraBJ/ieHHe cXeM Nepeaayu BellecTB U JHeprun (uenei NMUTaHUs)
Henu: npoaomxkuts GOpMUPOBAHKUE 3HAHUHN O LEMSAX U CETSAX MUTAHUSA,
MpaBUJIE IKOJIOTUYECKON MUPaMU/Ibl, HAYYUTh COCTABIISITH CXEMBI Iepe-

Ja4yu BCIICCTB U DHECPIUu.

OOGopynoBaHme: CTaTUCTHUYECKUE JaHHbBIE, PUCYHKH PA3IMYHbBIX OMO-
[IEHO30B, TA0JIUIIbI, CXEMbI TTUIIEBHIX LIENIEH B pa3HBIX YKOCHUCTEMAX.

Xoa padoTsl
1. 3Has nmpaBuIIO EPEX0/1a FHEPTUU C OJTHOTO TPOPHUUECKOTO YPOBHSI HA
npyroit (okoso 10 %), mocTpoiTe mupamMuy OMOMaCChl CIETYIOIIEH
MUIIEBON [EMH: paCTEHUS] — KY3HEUUKH — JISTYIIKH — Y)KH — SCT-
peb-3meesi, mpeyiaras, 9To KUBOTHBIE KaXI0TO TPOPYUICCKOTO YPOBHS
MUTAIOTCS TOJIBKO OpraHu3MaMU MpeIbIayIero ypoBHs. buomacca pac-
TEHUM Ha UCCIeAyeMOr TeppuTopuu coctasisiet 40 T.
3meesin
Vxu
Jlarymxku
Ky3neunku
Pacrenus
ToHHBI
0246810121416 18 2022242628 30 32 34 36 38 40
2. [MocTpoiiTe nupamMuay YKceN MUIIEBOM 11EMH, 3Hasl, YTO OMomacca

OJTHOTO TTo0era TpaBsHHUCTOro pacTeHus coctasisieT S T (0,005 xr), on-
Horo ky3Heunka — 1 1 (0,01 kr), yxa — 100 r (0,1 kr), 3meesina — 2 K.
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3mMmeesn

VYoxu
Jlarymku
Ky3Heunku
Pacrenns
012345678
012345678

Ocobu, MTH
3. OTBeThTE HA BOIPOCHI:

¢ UYto Takoe IO CIIb ITMTAaHUA U 4YTO JIC)KHUT B €€ ocHoBe?

B yeMm cyniHocTh npaBuiia 3K0JI0rHYecKoi mupamuibl?
Uem onpenensercs ycTOHYMBOCTb OMOLIEHO30B?
[TuimeBas ceTb-COCTOUT U3 HECKOJIBKUX MUIIEBHIX Lenen

. CTEITHOM OPEJI

: 1 1 1

. 3mes Bosnk SAmepuna
: 1 1 1

. Mpimib 3asi Capanua
: 1 1 1

. Pactenne

e 4 Paznnuus

DKOCHCTEMBI CTENH MMEET 3aMKHYTBIM KPYTrOBOPOT BEIIECTB a
HWCKYCCTBEHHAsl 9KOCUCTEMbI —HE3aMKH YThI1
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e Ilempb muTaHUS B 3KOCHUCTEME CTEIb 00JICe CIOKHASI U COCTOMT
3 3-6 3BeHbEB W Oojiee ycroWumBhie. llenb muTaHuUs HCKyC-
CTBEHHOM IKOCUCTEMBI O0Jiee pocTasi.

e HckyccTBeHHas 25KOCHCTEMA CO3/1aHa YEJIOBEKOM a €CTECTBEH-
Has SKOCHUCTEMA CTEeIb MPUPOJIOH.

e (CxoxcTtBoO

e 1.0O0MeH BeIIECTB €CTh B 000HX IKOCHUCTEMAX

e 2.B cocraB BXOJAT )KUBBIE OPTraHU3MbI KOTOPHIE B3aMMOCBSI3aHbI
MEXTy coO0M

e 5-BriBox

e B xozne nabopaTopHoii paboTHI COCTAaBICHBI CXeMa Mepeaadn
BEILIECTB U SHEPTHH B BUJE IICITU TUTAHUS U TIPOBEJICHO CpaBHE-
HHE UCKYCCTBEHHOW U €CTECTBEHHOU 3KOCHCTEMBI
3anosHUTE CXeMy, IPEACTABJIAIONULYI0 B 00001IIeCHHOM BH/1e

nmenb NUTaHuA
3KOCHUCTEMBI.

Hel’lb NMUTAHUSA IKOCUCTEMbI

Hemounux snepeuu
(coanye)

Asmompodu I'emepompodu

i - = - -
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IIncbMeHHO gaiiTe 0TBETHI HA BOIIPOCHI:

1.1. Kakue opraHu3Mbl pa3jiarailoT OpraHUYeCcCKUE BEIECTBa O MHHE-
paibHBIX?

1.2. K xako#i rpymrme OTHOCSTCS MPOU3BOAUTETN OPTraHUYECKUX BEIIECTB
B dKocucTeMe?

1.3. Kakue opranusmsl Ha3bIBaloT KoHCyMeHTamu Il mopsiaka?

3anummure uenb MUuTaHusa, B KOTOpOﬁ, B COOTBETCTBHUHU C pU-
CYHKOM 1, KOHCYMECHTOM I nmopsiika siBJA€TCHA 3asiil.

IucemenHo nepeunciaute Bcex koHcyMenToB 11 mopsiaka,
HU300pasKeHHBIX
Ha pucyHke 1.

Herm NIUTAHUA IKOCHCTEMBbI
buorenoneHo3— CaMOPCryJIMpyromasacsa 35KOJIOTH4YeCKasd CUCTC-
Ma, O6p330BaHHa$I COBMECCTHO O6I/ITaIOIJ_II/IMI/I )51 B3aI/IMOHeI>'ICTBy10H_II/IMH
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MEXy COOOH M ¢ HEKUBOW MPUPOIOH, MOMYNIALUIMU Pa3HbIX BHIOB B
OTHOCHUTEIIFHO OJHOPOAHBIX YCIOBHSIX cpeabl. Takum oOpa3zom, Ouo-
I'EOLICHO3 COCTOUT M3 HEXKMBOM U KUBOM 4acCTEH OKPYKAIOLIEH CPEbl.
JIro60i1 GuoreoneHO3 UMEET €CTECTBEHHbIC TPAHUIIBI, JJIsi HETO Xapak-
TEPEH OIpeeNIEHHbIN KPyrOBOPOT BEILIECTB U SHEPIUH.

JKuBble OpraHu3Mbl B 3KOCUCTEME, MEPTBBIE MX OCTATKH U HMX
OTOPOCHI SABJIAIOTCS MUILEH Ul APYrUX OopraHu3moB. [IuraTenbHble Be-
I1eCTBAa,TAKUM 00pa3oM, MEpeXOoAsIT U3 OJHOI0 OpraHu3Ma B JPYroi,
00pa3yst HeTIPEePHIBHBICTINIIECBEIC LIEITH.

Puc. 1. ITpumep nuiueBoi nenu

OpI‘aHI/I3MBI, HaCCJIAI0Imue 61/IOI‘COI_ICHO3, IO CBOUM (I)YHKI_[I/I}IM
ACIIATCA HAITPOAYLUCHTOB, KOHCYMEHTOB U PEAYLHCHTOB.
Haugaio IMUIICBBIM LOCIIAM AAOTHPOAYUCHTBI- IPOU3BOAUTCINO-
PraHndeCKoOro BEIICCTBAN3 HCOPraHUYCCKOTO. Onu yCBanuBarOT U3
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OKpY>Karolle cpeibl BOAYy, HeopraHudeckue(MUHEpaIbHbIE) COJIU, yT-
JICKUCIIBIN Ta3, KUCIOPOJ U C MOMOIIBIO (POTOCHHTE3a CTPOST CBOE TEIIO.

Crnenyromue 3BeHbs LENM IMUTAHUS COCTABISIFOTKOHCYMEHTHI,
KOTOpPBIC MOESIAI0T KaK MPOAYIICHTOB, TaK U ce0e 0 T00HBIX.

KoHCyMeHTBI, KOTOpbIE MUTAKTCS MPOAYLEHTAMHU, HA3bIBAIOTCS-
KOHCyYMeHTaMu | mopsiika- TpaBOSAHBIE WM PACTUTEIbHOSAHBIE KH-
BOTHBIE.

KoHcyMeHTBI, KOTOpbIE TOENAOT TPaBOAAHBIX | mopsiaka, Ha3bI-
BatoTcd KOHcyMeHTamu Il mopsjaka - miuoTosaHble KUBOTHbIE (XUIIHU-
KH).

XUIIHUKOB, MUTAIOIIKXCSI BTOPUYHBIMU KOHCYMEHTaMH, Ha3bl-
BaroTKoHcymeHTamu I nmopsiakau T.1.

Opranusmel, ynoTpeOIstonre OUH TUIl MHILIHU, IPUHAATIEKAT K
OJTHOMY TPO(UYECKOMY YPOBHIO.

[TponyueHTsl OTHOCSTCS K THEPBOMY TPOPUUYECKOMY YpPOBHIO,
KOHCYMeHTHI | mopsiika - ko BropoMy, kKoHcyMeHTHI Il nopsnka - k Tpe-
ThEMY YPOBHIO U T.J.

JlononHuTENbHBIE 3BEHbS B MUIIEBOW LENH COCTABISIOTAETPH-
To¢aru, KOTOpble MUTAACh OTXOAAMH U TPYIIaMHU, MOTYT CTaTh J0ObIUe
XHUIIHUKOB (HaIlp., MypaBbeJ MUTAeTCs MypaBbsiMH). M Tak opranuue-
CKO€ BEIL[ECTBO BO3BPALIAETCSI B OPraHU4YECKHIl KpyroBOpPOT.

B KkoHIle nuIeBoi LEmu HaXOAATCAPEIYLEHTbI(JIECTPYKTOPHI),
KOTOpBIE NPEBPALAIOT OTMEPLIEE OPraHUYECKOE BELIECTBO B HEOpra-
HUYECKUE COeIMHEHMsI (MUHEpaJIbHbIE BEILIECTBA).

[lepeuncieHHble KOMIIOHEHTHI OHOTE€OIEHO3a COCTaBISIOTTPO-
¢uyeckue ypoBHHU, CBsI3aHHbIE OOMEHOM M NEPEHOCOM NUTATENbHBIX
BELIECTB U SHEPTUU.

Opraau3Mbl pa3HBIX TPOYUUECKUX YPOBHEU 00pa3ylOTHHUIIEBEIE
L[eNU, B KOTOPBIX BEIIECTBA M SHEPrusi CTYNEHYATO IepenalTcs ¢
YPOBHA Ha ypoBeHb. Ha KaX10M TpOo(pHUECKOM YpPOBHE HCHOJB3YETCS
10% sHepruu nocTynuBIIeii OHOMACCHI.
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[Mummessie 1ienu 0OBIYHO COCTOSIT M3 3—5 3BEHBEB, HAIIPUMED:

1) pacteHuss — KOpoBa — UEJIOBEK;

2) pacTeHust — 00Xbsi KOPOBKA — CHHUIIA — ACTPEO;

3) pacTeHus —Myxa — JISTYIIKa — 3Mes — Opedl.

[TunieBble 1ienu ObIBAIOT IETPUTHBIMHU U MACTOUIIHBIMH.

B neTpuTHBIX NUIIEBBIX LEMAX MUIIEH CITy>KaT MEPTBBIE Opra-
HUYECKHUE BeIleCTBa (MEPTBbIE TKAHU PACTEHUI — IPUOBI — MHOTOHOXKHU
— XUIIHBIC Kileny — OakTepun ). [lacTOMIIHBIC MTUIIEBIE [IETH HAYHHA-
FOTCSI C JKUBBIX CYIIIECTB.

[IpocThie U CIIOXKHBIC TUIIEBHIC IIETTH CBSI3aHBI MEXKTY COOOH,
o0pa3yst oomupHyto ceTh. OHA TaK U HA3bIBACTCSIHINEBAS CETh.

W
KusoTHne,
NUTAIOWMECH NADANBIO | e,
(TpeTuyHbIe ~
norpeburenn) N

e/

| | XuHmukm
(BTOpUYHBLIE
Boaayx, / norpeburent)
Temneparypa,
BOAAa

N
PacturensHo- \ f-:r
‘ AnHLIe | o
\ (nepeuYHbIe fn
\ noTpeburenm) 111 )
Pacrenus - npoussoaurenn » /
5 £
l ’ I / ,/'
N
- J ! ’I £y
Nousa ~ n
. N POAYKTH
(MUHepansHbie Mukpo A BuiaeneHns
OpraHu3Mbi-
W oprasnyeckue ¥ OCTaTKM
seuiecrTsa) Paspylrand TPYnos
KMBOTHBIX
¥ pacTeHuin
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Puc. 2. Ilpumep nuieBoit cetu

[To cnocoOy mosyueHHs] OPraHMYECKUX BEHIECTB JJISI MUTAHUS
KUBBIC OPTaHU3MBI JICJIATCS Ha JIB€ OOJIBIINE TPYIIBI — aBTOTPOQBI U
reTepOTPOdHI.

ABTOTpO()HBIE OPraHU3MBICIIOCOOHBI W3 HEOPraHUYECKUX Be-
IIIECTB CUHTE3UpOBaTh opraHuuyeckue. Heobxomumble A cuHTe3a He-
OpraHuyYeckue BellecTBa OepyTcs U3 BO3/yXa, IOYBBI MM BOJBL. Tak,
HalpuMep, MpU CHUHTE3€ MCIONb3YETCs YIJIEKUCHbIN ra3, B MOJIEKYJIbI
KOTOpPOT'0 BXOJSAT aTOMbI yriiepoza. YTIeposa BXOJUT B COCTaB BCEX Op-
raHUYECKUX BEIIECTB.

Jlis cuHTE3a OpraHMYeCcKUX BEILECTB U3 HEOPraHMYECKUX HE0O-
XOZMMa 3Heprus. boabIIMHCTBO aBTOTPO(HBIX OPraHU3MOB (B TOM YHC-
Jie PacTeHMs]) UCHOJb3YIOT SHEPrUI0 cojiHeuHoro ceera. CUHTE3 opra-
HUYECKUX BELIECTB I0J] IeHCTBHEM COJIHEYHOI'O CBETa U3 HEOpraHuye-
CKUX Ha3bIBaeTcsa(oTocuHTe30M. OpraHu3msl, criocoOHbIe K (POTOCHH-
Te3y, Ha3bIBAIOTCS (hOTOTpOdaMu.

Jns porocuHTE3a HEOOXOAMMO BEIIECTBO XJIOPOPHUILI, KOTOPBIH
y OOJIBIIMHCTBA PACTEHUHN COAEPKHUTCS B CIELMATIBHBIX KJIETOUYHBIX Op-
rasesulax - XJoporiacTax.

OpnHako HEKOTOpbIE OpPraHU3Mbl (B OCHOBHOM psii OakTepwii)
MIOJIYYarOT SHEPTHUIO I CUHTE3a OPraHMYECKUX BELIECTB U3 HEOPTaHU-
YEeCKUX M3 PHEPrUU XUMHUUYECKUX CBsS3€H pa3nuyHbIX BemlecTB. Takue
OpPraHu3Mbl Ha3bIBAIOTCS XEMOTpOodaMmM, a MPOLECC TAKOro CHUHTe3a -
XEMOCHUHTE30M.

['erepoTpodHbIE OPraHU3MBINIONYYAIOT OPraHUYECKUE BEIIECTBA
CBOETO Teja U3 MOTJIONIEHHBIX UMHU APYTUX OpraHudeckux BemiecTB. K
reTepoTpodam mpuHaAIeKAT BCE )KUBOTHBIE, TPUOBI, MHOTHE OaKTePUH.
I'ereporpodsl nurarorcs a1O0 pacTeHUSIMH, MO0 IPYTUMHU T'€TEPOTPO-
¢bamu, 1160 UX OCTaTKAMH.
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Ecnu Gb1 HE ObUTO aBTOTPO(OB, TO TETEPOTPO(HI HE CMOTIH OB

KUTb. [103TOMY OUEHb BaXKHO OXPAHATH PACTUTENBHBIN MOKPOB 3E€MIIH.

Pactrenns Aar0T HaM HEC TOJIBKO MUY, HO U KUCJIIOPOA HJIA AbIXaHUWs.

1.

Hemounux snepeuu

(coanye)
Asmompodei Femepompogu
|
1}
Ipodyuenm: = Koncymenmor |  Koncymenmot

[

Munepasonvie |

sewecmsa

3a KaXKIbIN BEpHO 3aM0JTHEHHBIM AJIEMEHT CXEMBI

Maxkcumanvuoiu 6anin

2.

2.1. | Pexynentsr 1 Gamn
2.2. | IIpoxyneHTsl 1 6ann
2.3. | IlnoTosiqHbIC KUBOTHBIE (XUIIHUKH) 1 Gamn
Maxcumanvrulil 6ann 3 banna
3.

3.1. | TpaBa—3asu—>nuca 1 6amn
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3.2. | Ha3BanbI 5 KOHCYMEHTOB (B JIFOOOM TOPSIKE): 3 Gamna
nMca, CoBa, 00Kbsl KOPOBKA, CHHHUIIA, SICTPEO
Ha3zBansl 4 kKOoHCYMEHTa 2 Gayta
B otBet He BKitOUeHa M30bITOYHAS HH(POpMALIHS 1 Gamn
Makcumanvrolii 6ann 5 6annos

IIpupoaHBIE 3KOCUCTEMBI

[lepBrHuHBIE €CTECTBEHHBIE JJI€E-
MEHTapHBIC CIUHHIIBI OHOC]EPHI,
c(hOpMHUPOBABIIIHECS B XOJIE IBO-
JOLUU

C0KHBIE CHCTEMBI CO 3HAYNTEIIb-
HBIM KOJIMYSCTBOM BHOB KHUBOT-
HBIX ¥ PaCTE€HUM, B KOTOPBIX T'OC-
MOJCTBYIOT NOMYJISILIUNA HECKOJb-
KHX BUJIOB. IM CBOMCTBEHHO
YCTOMYHMBOE TUHAMUYECKOE PaB-
HOBECHE, JOCTUTAEMOE CaMOpery-
JIIeH

[TpoayKTUBHOCTB ONIpEaEseTCs
MPUCTIOCOOUTENBHBIMU OCOOEHHO-
CTSMH OPraHU3MOB, YHaCTBYIOIIUX
B KPYrOBOPOTE BEILIECTB

IlepBuuHas IpOAYKIMS UCIIONb3Y-
€TCsl )KUBOTHBIMU U y4acTBYET B
Kpyrosopore BetecT. «Ilotpeo-
JIEHUE» POUCXOIUT MOYTH OJTHO-
BPEMEHHO C «IIPOU3BOJICTOM

ATpOo3KOCHCTEMBI

Bropuunsie TpancpopmMupoBaH-
HbI€ YEI0BEKOM UCKYCCTBEHHbIE
AIIEMEHTapHBIE eMHULIBI Onocge-

pBI

YrpoieHHbIe CHCTEMBI ¢ TOCITO/I-
CTBOM IOMYJISIIIUNA OHOTO BU/IA
pacTeHus WK XUBOTHOTO. OHM
YCTOWYMBBI U XapaKTEPU3YIOTCSI
HETIOCTOSHCTBOM CTPYKTYPBI CBO-
eii OMoMaccel

[IpoayKTUBHOCTB OnpeaensieTcs
YPOBHEM XO35IMCTBEHHOM JEATEIIb-
HOCTH M 3aBHCHT OT SKOHOMHYE-
CKHMX U TEXHUYECKHUX BO3MOKHO-
cTei

VYposkait cobuparoT Jis yJ0BJe-
TBOPEHHUS OTPEOHOCTEN yenoBeka
U Ha KOpM cKoTy. JKuBoe Belie-
CTBO HEKOTOPOE BpeMsl HaKarlIu-
BaeTcs, He pacxonysack. Haubonee
BBICOKasI MPOJTYKTUBHOCTb Pa3BU-
BaeTCs JINIIb HA KOPOTKOE BpEMS
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NPVPOAHBbIE 3KOCUCUCTEMBI OTNIMYAKTCS: 6ONbLUMM BUOOBLIM

pa3Hoobpa3nem, yCTONYMBOCTbIO (CTAOUITbHOCTBIO) , MOSTHBIM

KpyroBOpOTOM BELLECTB.

arpo3KOCUCTEMbI OTNINYAIOTCA: HEYCTONYMBOCTb, 3aBUCUMOCTb
OT YenoBeka, bonbLlume 3aTpaTbl dHeprum (+nectTuunapl) , HA3-
Koe BMAOBOE pasHooOpasne, HEMOSHbIN KPYroBOPOT BELLECTB

(oTCyTCTBME KOHCYMEHTOB, T. €. MPOAYKLMIO, NPOM3BEOEHHYIO

pacTeHUsIMU, U3BIEKaeT HENMOCPEACTBEHHO YENOBEK).

IIpakTnyeckas padora Nel8

CpasnHumenbvhas XapaKkmepucmuka RPUpoOHbIX IKOCUCEM U azpo-
IKOCUcmem ce0eil MeCHHOCHU.
I]ens: BBIABUT YEPThI CXOJCTBA U PA3JIMYUS €CTECTBEHHBIX H UCKYC-
CTBEHHBIX 3KOCHCTEM.
Xon paboThI:

1. Jamov oyenxy osuscywum cunam, opmupyrowum npupooHvle u
azposxocucmembl.

JABHKy1IHe CHIIbI IIpupoanas 3xo0- | Arpo3kocucrema
cucremMa

EcrecTBeHHBI 0TOOP

HckyccTBeHHBII 0TOOP

JIeCTBYET HA YKOCUCTEMY

He neicrByer Ha 3xocucrtemy

JleficTBrE HaIlPaBIECHHO Ha JTOCTUKEHUE MAaKCUMAJIBHOW MTPOTYK-
TUBHOCTH

JleficTBHE Ha YKOCUCTEMY MUHUMAIIBHO
2. Oyenums HeKOmMopbie KONUYECNEEHHbIE XAPAKMEPUCUKU IKOCU-
cmem.

\ \ Ilpupoanas \ Arposkocucrema
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OO0uue xapak- XapakTepHO TOJIbKO 1Jis1 XapaKTepHO TOJIbKO
TEePUCTHKH NPUPOJTHOH IKOCHCTEMBI IS
arpo3KoCHCTEMBI
IKOCHCTEMA
BunosBoii cocras
IIpoxyKTUBHOCTH
MenbIie
Bbonpie

3. Cpasnumov npupoOoHyIo 3KoCUcCmeMmy U acpoyeHo3, 8bloupas NPasiib-
Hble XapaKkmepucmuky u3z npeoioHCeHHbIX 8aPUAHMOS.

e Hanmume B nensix nuTaHus peayleHTOB
e DKocucTeMa yCTOHYMBA BO BpeMEHM 0e3 BMelIaTeIbCTBa Yeso-
BEKa
o Hanuuue B 1ensx NUTaHUS TPOTYLICHTOB
e Hammumne B nensix nutaHusi KOHCYMEHTOB
e YacTp SHEprUM WM XMMHUYECKUX BEIIECTB MOXKET UCKYCCTBEHHO
BHOCHTCS YEIIOBEKOM
e OcHOBHOI ncToyHMK 3Heprun — CosHie
e OO0s3aTeNBPHBIM DJIEMEHTOM IIETICH TUTAHUS SIBJISETCS YEIIOBEK
e DxocucteMa ObICTpO paspyuiaercsi 63 BMEIIaTeIbCTBA YeloBe-
Ka
e Yenosek ci1abo BIUAET Ha KPYTOBOPOT BEIIECTB
e Heopranudeckue BemiecTBa N3BIEKAIOTCS MPOIYIIEHTAMH U3
MIOYBBI, YIAISIOTCS U3 SKOCHCTEMBI
e XapakTepu3yeTcsi MHOT000pa3ue IKOJIOTHIECKUX HUIII
4. Coenaiime 6618600 0 cxo0cmee U pasnuiu NPUPOOHBIX IKOCUCTEM U
azposkocucmem

CpaBHUTENbHAS XapaKTEPUCTHKA OMOTEOIIEHO30B M arpoIeHo-
30B. CpaBHUBaemas kateropusi buoreoneno3 Arpoueno3 Hampagie-
HUe neiicTBus oTOopa JeHcTByeT ecTecTBEeHHBIH 0TOOD, OBIOPaKOBHI-
BaIOIIUH HEXHM3HECIIOCOOHBIE OCOOM M COXPaHSIOIIMK MPUCIIOCO0JIe-
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HUS K YCIIOBHSIM CpEAbl, T. €. 0TOOp POpMHUpPYET yCTOWUHBYIO SKOCH-
creMy /[lelicTBHE eCTECTBEHHOro 0TOOpa OciIaliIeHO YEeIOBEKOM; Ipe-
HWMYIIECTBEHHO OCYIIECTBISIETCSI HCKYCCTBEHHBIH OTOOp B HampasJie-
HUM COXPAHEHHUs OPraHU3MOB C MAaKCHMAJIbHOW IPOAYKTHBHOCTBHIO
KpyroBopoT OCHOBHBIX MHTATEIbHBIX 3JEMEHTOB Bce aneMeHTsI, mo-
TpeOIEHHBIE PACTCHUSMH, JKUBOTHBIMU U JIp. OpraHU3MaMH, BO3Bpa-
LIAI0TCS B TOYBY, T. €. KPYTOBOPOT OCYLIECTBISIETCSI HMOJIHOCTBIO.
YacTp nUTATENBHBIX IEMEHTOB BHIHOCHUTCS U3 KPYTOBOPOTa C MAacCou
BBIPAILIEHHbIX U COOpaHHBIX B KayeCTBE ypOxkas OpPraHu3MOB, T. €.
KpPYroBOpPOT HE ocyllecTBisieTcsi BunoBoe pasHooOpasue U ycToiuu-
BOCTh OTIMYAIOTCS, KaK MPaBHUJIO, OOJBIINM BHIOBBIM pazHOOOpa3u-
€M OpraHu3MOB, HAXOASIIMXCS B CJIOKHBIX B3aMMOCBSI3SIX APYT C APY-
roM, oOecnedrBalOIUX YCTOWYMBOCTH KoinyecTBO BHIOB YacTo
OTpaHUYEHO OAHMM, JIByMs; B3aMMOCBS3M OPraHU3MOB HE MOTYT
obecreynTs yCTOHUMBOCTh. CHOCOOHOCTh K CaMOpETyJISLHH, CaMo-
MOJEPXKAHUIO M cMeHsieMocTH CaMoperynupyroupecs, MOCTOSHHO
BO300HOBJISIIOLIMECS, CIOCOOHBIE K HANpaBICHHOM CMEHAEMOCTH Of-
HOTO coo0rmiecTBa ApyruM (CyKIieccusi) PerynmupyroTcss U KOHTPOJIU-
PYIOTCSl 4YETIOBEKOM Yepe3 M3MEHEHHe MPUPOAHBIX (PakTopoB (opoiie-
HUE) U T. 1.), OOPEOY C COpPHSIKAMU M BPEIUTENSIMH, CMEHY COPTOB,
noBbIeHne [IpogyKTHBHOCTD (KOJIMYECTBO OMOMAcCCHI, cO3laBaeMoi
Ha eIMHMIY IJIomaan) buomacca sxocucTeM Cylid MpeBBILIAET HPO-
OYKTUBHOCTH SKOCHCTEeM MHpPOBOro okeana B 3 pasa; OCHOBHAs MpO-
OyKiusi OuoMacchl TMOTpeOisieTcss KOHCYMEHTaMH — 3aHHMaemast
10%rmuiomany Cymu, NpOU3BOAST €XKErogHo 2,5 MIpPI. T CEIbCKOXO-
3SMCTBEHHOW MPOAYKIUH, OTIUYAIOTCS 3HAYUTEIBHO OOJBIIEH mpo-
OYKTUBHOCTBIO, YeM OuoreoneHo3sl OOCYIUTh ¢ ydalluMHUCS B XOJ€
(¢poHTaNbHON Oecepl OTIAMYHS arpoOLEHO30B U OMOIICHO30B M0 KaX-
oMYy KpHUTEpHIo. 5. MBI HalIM pa3iu4us arpolleHO30B U OHoreoilie-
HO30B, a €CThb JIU Yy HHX cX0AcTBO? B Xome oOcyxneHust ydammecs
MpensaraloT BapHaHTHl OOLIMX KPHUTEpHEB (MOXHO OpPraHM30BaTh S5
MUHYTHYIO paboTy B mapax, a 3aTeM HpeA0oCTaBUTh Ka)XIOW mape Imo-
NOJHUTE N0 1 KpuTepuio oOmMH CIHCOK cxoAcTBa) UepThl cxoacTBa

arpolieHo3a U MPUPOJHOrO OMOreoreHo3a. 1. SIBASIOTCS OTKPBITHIMU
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cucreMaMu (HampuMep, MOTJIOMAIOT CONHEYHYI0 SHEPTHI0 M3BHE). 2.
BHyTpH KaxIoro w3 HHX JEHCTBYIOT (aKTOPBI SBOIIONMH (HCKYC-
CTBEHHBIH WIIM €CTECTBEHHBI OTOOp, Oopnba 3a cCylleCTBOBaHHE,
HACJIEICTBEHHA M3MEHYUBOCTh) 3. VIMEIOT cXOmHyI0 CTPYKTYpY (co-
CTOSIT U3 TPOJYIIEHTOB, KOHCYMEHTOB, pellylleHTOB). 4. 11 B TOM H B
JOpyroM OMOTeoleH03aX ACHCTBYET MPaBHIO 3KOJIOTMYECKON MUpaMu-
nel. 5. B ocHOBe cooOrecTBa jexar mpoayIeHTsl (aBTOTpodHEBIE Op-
TaHNU3MBI), HETIOCPEACTBEHHO HCTONb3ylomue sHepruto ConmHuma uis
CHHTE3a OpraHMYEeCKUX BemiecTB. 6. B OnoreoreHo3ax ao00ro THIa
CYIIECTBYIOT IeMH MuTaHusA. 6. [l 3aKkpensieHus MaTepuaia 3aroli-
HUM TaOJIMITy CPABHEHUSI SKOCHUCTEM JIyTa U

Jis1 3aKkperuieHus: MaTepuaia 3arojHIM TaOIUIly CpaBHEHHUS SKOCHCTEM
qyra u moJist (padota B mapax) - 10 munyTt.. [lapameTpsl jisl cpaBHEHHS
Oxocucrema Jlyr [Tone Bun sxocuctembl KomnonenTs! [eiicTByroniuit
otbop BunoBoe paznoobOpasue Ilumessie nenu Mcrounnk sHeprun ba-

JIaHC MUTATEeNbHBIX 37eMeHTOB. CaMmoperymsmus Y croiunBocTs Kpyroso-
POT Bel

JlesiTeTbHOCTH YeJI0BEKa MPUBEJIa K TAKUM ITOCJIEZCTBHUSIM KaK: UCTOIIEHHE
MTOYB, OITyCTHIHEBAHHE, BHIPYOKU OTPOMHOTO KOJI-Ba JIECA, KUCJIOTHBIE JOK/IH,
0Bparoobpa3oBaHue, 3aTPsI3HEHIE MTOYBBI, BOZBI U BO3/yXa, 00MeJIeHUE PeK U
Ha000pOT 3aTOIIEHNE HEKOTOPBIX TEPUTOPHUI B CBSI3HU C IIOCTPOMKOHN THUPO-
TEXHUYECKUX COOPYKEHUI. BceMy BUHOM YEIOBEK.

B cBs3u ¢ 5TUM Ha IPOTAXKEHUNH ITIOCJTICTHUX HECHTI/IHGTI/If/i CTOUT IJI00abHAS
np06neMa mnepea 4eJ10Be4eCTBOM - SKOJIOTUYECKad.

B naie BpeMA JIIOJU CTaJIN Yallle AyMaThb O 3KOJIOTUH U CTAPA0TCA IIOMOYb
BOCCTAHOBUTLCA YAUBUTE/IbHBIM Oa3rCaM HAaIlleH IIJIaHETHI.

IIpakTnyeckas padora Nel9
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AHanu3 u oyeHKa nocaeo0Cmeuil CoOOCMBEEHHOI 0esmenbHOCU 8
OKpyJcalowell cpeoe, 2100a1bHbIX IKON0ZUHECKUX NPOOIeM u nymell
ux peuwieHus

I]ens: npoaHanu3upoBaTh MOCIEACTBUSAMH XO3HCTBEHHOM IEATENIBHO-
CTH YEJIOBEKA B OKPYXKAIOIIEH cpefie, BBIBUTH INI0OATbHbIE KOJIOrHYe-
CKHE NMPOOJIEMBI U IIYTH UX PEILEHHUS.

Cpeocmea oOyuenusn: xapta dKojiornueckue npoosemsl Poccuu, pede-
paThl, BBITIOJHEHHBIC CTYACHTAMH IO JAHHOW TeMe, WH(popMmarus u3
MEePUOANYECKON IMeYaTh O BIUSHUU JEATENILHOCTH 4YejoBeka Ha Ouo-
chepy U OKpYKAIOUIYI0 Cpeay, KOMIIBIOTEpP, TPOEKTOp, JKpaH, BH-
JICOPOJIUK «AHTPOIIOT€HHOE BO3/IeiicTBHE HA Ouochepy»

Xoa padoThbl.
1. Ilpountats TeKCT «OCHOBHBIEC HKOJIOTHMUYECKHE TPOOIEMbI COBPEMEH-
HOCTH» Ha cTp.352-357.

2.3amo0THUTh TAOIUITY:

Dkonorndeckue npoodiae- | [Mpuumnb [Tytu perenus 3xo-
MBI JIOTUYCCKUX HpO-
oJieM

3. KoHTpobHbBIE BOTIPOCHI:

- Onpenenute GopMbl BIUSHHS YeIOBEKa HA )KUBYIO PUPOLY.
- Kakue sxonoruueckue npoGieMsl, 10 BallleMy MHEHHIO Haubouiee
cepbe3HbIe U TpeOyloT HeMeieHHoro petenus? [louemy?

Coo0Omenue Nel.,

HapaCTaHHe COBPCMEHHOT'O 3KOJOIMYCCKOro Kpu3nca BO B3aMMOOTHO-
IICHUAX TPUPOIAbI U O6H.[CCTB8. CBA3BIBAIOT C Hay‘{HO-TeXHquCKOﬁ pe-
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Botouuen. 1Ipu 3ToM KpH3UCHBIE CHTyalMy, BO3HUKAIOIIUE M3-3a UC-
TOLIEHUSI MPUPOJHBIX PECYPCOB, YCHEIIHO Pa3pellaroTCsl COBEPILEH-
CTBOBAaHHEM TEXHOJIOTUI NOOBIYM, TPAaHCHOPTHPOBKH, MNEpepadOTKU
TPAJULMOHHBIX MPUPOJHBIX PECYPCOB, OTKPBHITUEM M HCIIOIb30BAHUEM
HOBBIX, @ TaKXe M3rOTOBJIEHUEM CHUHTETHMUECKUX MAaTEpUaJIOB.
bonee rpo3Hble cBUIETENbCTBA HApacTaHUS OOIIETO AKOJIOTMYECKOro
KpHU3UCa BO B3aMMOOTHOLICHHSX OOIIECTBA W MPHUPOJBI CBS3aHBI C Je-
rpajlalieidl €CTECTBEHHBIX NPHUPOIHBIX SKOCHCTEM, BBI3BAHHOW 4pe3-
MEpPHOW AaHTPOIOT€HHOW HArpy3KOM Ha HUX, POCTOM HApOJAOHACEIEHUS
u 3arpsi3HEHUEM OKpY’KaroIeu Cpelbl.
B nocnegnue necsATwiieTus CTald YacThIMM JIOKAJIbHBIE U PETHOHAJIb-
HbIE YKOJIOTHYECKHUE KaTacTpOQbl, BbI3BAHHBIE PAJMOAKTUBHBIM 3arpsi3-
HEHUeM cpenibl. AToMHasi OoMOapIupoBKa AMOHCKUX FOpPOJI0B XUPOCH-
Mbl 1 Haracaku, B3pbIB CKJ1a/ia paluOaKTUBHBIX OTXOJI0B HA MpEeANpHUs-
tun «Masik» B YensiOuHCKoM o0siacTd, aBapusi Ha 4-M 3HEProOsoke
YepuoObuibckoit ADC mnpuBenu K 3arpsA3HEHUIO paJllOAKTUBHBIMU Be-
LIECTBAMU OIPOMHBIX TEPPUTOPUH, MOCIEACTBUS KOTOPHIX 10 CHX IOp
CKa3bIBAIOTCS HA PACTEHUSX, )KUBOTHBIX U 310pOBbe toaei. Ceppe3Hyro
OINIACHOCTH MPEJACTABIAIOT PAaJUOAKTHBHBIE OTXObI, 3aXOPOHEHHBIE B
CBOE BpeMsl B OKeaHHuYecKHux riyomHax. Koppo3us koHTeiiHepoB, B KO-
TOPBIX XPAHATCA 3TH OTXOJbI, IPUBEIET K MOIIHOMY PaJlOaKTUBHOMY
3arpsiI3HEHUI0 dKocucTeM okeaHa. CToJIb JK€ OMacHbI 3aTOHYBILIUE B MO-
pe cyna C ATOMHBIMU JBUTATEIISIMU.
CoobOmenue No2.

DKoslornyeckue KatacTpo(bl pa3HOro mMacuiTaba BOSHUKAIOT B PE3yllb-
TaTe XUMHYECKOTO 3arpsi3HEHUs OKpyKaroumenh cpenbl. Tak, mocuen-
CTBHMEM 3arps3HeHus arMocepbl GpeoHaMu CTaJlo pa3pyLIeHUEe 3alUT-
HOTO O30HOBOTO 3KpaHa. 3arpsi3HeHHE aTMocepbl OKCUAAMH CEphbl U
a30Ta IMPUBOJUT K IOSIBICHUIO KUCIOTHBIX JOKIEH, BBI3BIBAIOIINX U3-
MeHeHue pH BoJbI U MOYBBI, IErPaJalluio MPECHOBOAHBIX U HA3€MHBIX
9KOCHCTEM B MECTax MX BbINafeHMs. Bo Bce MEAMIIMHCKUE U DKOJIOTHU-
YecKUe CIPaBOYHUKU BOIILIM CBeJleHUs 0 Oosne3Hn MuHamaTa, KoTopas
BO3HUKAET Y JIFOJIEN U )KUBOTHBIX B PE3YJIbTATE 3arpsA3HEHMSI CPEIBI CO-
JAMU PTYTH. AKKYMYJIUPYSCh B TeJ€ KUBOTHBIX, MHOTOKPAaTHO MOBBI-
1asg KOHLIEHTPALMI0 Ha BEpIIMHAX TPO(PUUECKHX MUPAMUI, PTYTHBIE
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COCIMHEHMS Y TEIUIOKPOBHBIX KUBOTHBIX M YEJIOBEKA BBI3BIBAIOT TSKE-
JIbl€ IOPAXKECHMSI LICHTPAJIbHOM HEPBHOM CHCTEMBI.

Kak mpaBuio, Jtoau OpeAnpUHUMAIOT MEpbI, 4TOOBI COKPAaTUTh Mac-
mMTadbl JIOKAJIbHBIX M PErHOHAIBHBIX 3KOJOIMYECKHX KaTacTpod,
IIPEAOTBPATUTh UX Pa3BUTHE. /[ BBIABICHUS 30H YPE3BBIYANHON KO-
JIOTMYECKOW CUTYyalluu W 3Koslorndeckoro Oexnctsus B Poccum npume-
HSIOTCS PEryJsipHble HAOJMIOJEHUS U KOHTPOJIb 332 COCTOSHUEM OKpY-
XKarolei cpeabl, 4TOOB! ONPENCIUTh U3MEHEHMsI, BbI3BaHHbBIE aHTPOIIO-
TE€HHBIM BO3JCHCTBUEM.

Takue perynspHble KOHTPOJIbHbIE HAOIIOIEHUS Ha3bIBaIOT MOHUTOPHH-
rom. Pa3znu4aroT 3K010ru4ecKuii MOHUTOPHUHT:

1) mpUpOIHBIX Cpell — BO3AYIIHON, TOBEPXHOCTHBIX BOJ U BOJHBIX KO-
CUCTEM, T€OJIOTUYECKOM CPEIbl U HA3EMHBIX 3KOCUCTEM;

2) NpUpPOAHBIX PECYPCOB.

[{enssMu MOHUTOPHMHIa COCTOSHMS NPUPOJIHBIX CpEX SIBISIOTCA CIENY-

IOLME: OLIEHKA COBPEMEHHOT'O COCTOSIHUS;
-Ollpe/ielieHhe  MacluTaboB  M3MEHEHMM  NPUPOJHBIX  YCIOBUH
B PE3YJIbTATE XO35IICTBEHHON JESITEIIbHO-
CTH; 2-
HCCIIE0BAHUS TEHACHIMI MHOTOJIETHUX W3MEHEHHM 3KOJOTMYECKOro
COCTOSIHUS TEPPUTOPUIL.
Coobuenue Ne3

MOHUTOPUHT MPUPOJHBIX PECYPCOB BKJIIOYAET HAONIOJIEHHME M KOH-
TPOJIb 32 COCTOSIHMEM aTMOC(HEPHOT0 BO3/1yXa, BOAHBIX, 3€MHBIX, MUHE-
palbHO-CBIPbEBBIX M Oumosoruueckux pecypcoB. B pamkax HOHEII,
nporpamMMbl OOH 1o okpyskatolieit cpesie co3gaHa BCEMUpPHAs CCTEMa
CIIe)KEHHUS 3a COCTOSIHHEM M M3MeHeHHsMH Ouocdepsl. B 1973 1. ero
ObUTM TPENJIOKEHbl OCHOBHBIE NMPHUHIIUIIBI U CUCTEMbI HAOIIOACHUH, B
KOTOPBIX JOJKHBI YUUTHIBATHCS: -
BO3pacTaloIas BEPOSITHOCTh OBICTPHIX U3MEHEHUN OKPYKaIOLIEeH cpeibl
B YCJOBUSX MHTEHCH(HKALUU COIHATBLHO-I)KOHOMHUYECKOTO PAa3BUTHUS;
-HaJIM4YME B3aMOCBS3M MU3MEHEHUS OKPYKAIOIIed Cpelbl U COLUATIbHO-
SKOHOMMYECKOTO Pa3BUTHs, & TAKXKE BBIACIECHUE MAPAMETPOB IKOJIOTH-
YeCKUX HM3MEHEHHI, KOTOpble HamOojee 4yBCTBUTEIbHBI K BHEIIHUM
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BO3JICHCTBUSIM; - ps-
Ibl JAHHBIX 110 KOJOTUYECKUM U3MEHEHHSM B IIPOLLIOM.

B MOHUTOpHHIe MPUHIMUITHAIEHOE 3HAYEHNE UMEET BHIOOP WHAUKATO-
POB (IIpeAMETOB WM SABJIEHUH, IEPEMEHa COCTOSIHUS KOTOPBIX yKa3blBa-
€T Ha XapaKTep U3MEHEHHS CBOMCTB OKPYXKArOIIEH Cpelibl) IKOJIOrIe-
CKUX U3MEHEHMH U onpeaeneHue ux npuopureros. K unciay npuopu-
TETHBIX MHIUKATOPOB OTHOCATCS CICAYIOLIHUE:

— sHepromnoTpediaeHue: ero 3¢p(HeKTUBHOCTb, POJIb Pa3INYHbIX BUIOB
SHEPIUH, BIMSHHUE HA OKPYKAIOIIYIO CpENy U JIp.;

— BOJIHBIE PECYPCBI, UX THUIIBI, PACIPENEICHHE 10 N10JIb30BATEISAM, I10-
TpeOJieHne Ha eIMHUILY BAJIOBOT'O HAIIMOHAILHOTO MPOTYKTa U T.

— BO30OHOBIISIEMbIE IPUPOHBIE PECYPCHI: TPOU3BOACTBO MPOAYKLIUU Ha
€AVHULLYy PECYPCOB, IUHAMUKA JIECOB U CEIbCKOXO035CTBEHHBIX 3€MEIIb
U IIP.— YPOBEHbB 3arpsi3HEHUS OKPYKAIOLIEN Cpelbl;

— XapaKTEPUCTHKA UCIIOJIb30BAHUS 3€MEIb.

OcHOBY AJ1s1 U3y4eHHsI MacIITab0OB U TEMIIOB aHTPOIIOTEHHBIX U3MEHE-
HUHW Ha cylie 1 B MUPOBOM OKE€aHe COCTABIISIIOT CBEJCHUS, ITOJIyYCHHBIE
C TMIOMOIIbIO TUCTAHIIMOHHBIX CITyTHUKOBBIX METOJ0B. BaxkHo koMOu-
HUPOBAHHOE UCIOJIb30BAHUE PE3YIbTATOB CIIyTHUKOBBIX U Ha3¢MHBIX
HaOJII0ACHUI.

Coobmenue NeS

[lonnmaHue HapacTarOIIMX KPU3HMCHBIX CUTyallMd BO B3aMMOOTHOIIIE-
HUSAX OOIIEeCTBa U MPHUPOJBI U BO3MOXKHOCTh INIOOABHOM 3KOJIOTHYe-
CKOM KaTacTpo(bl MOTPeOOBaIM CO3JIaHHs JOJTOCPOUYHBIX MPOTHO30B
pa3BuTusi 6uochepsl U cyapObI yemoBedecTBa. bplin cO31aHBI HECKOIb-
KO KOMIIBIOTEPHBIX MOJENEH TAKOTO CONPSIKEHHOTO pa3BUTHUSA. ABTOPBI
HauboJjee ONTHMHUCTUYHBIX IPOTHO30B YTBEPXKIAIOT, YTO Onaromaps
HOBBIM TE€XHOJIOTMSIM, HOBOBBEJCHMM, MOSBUBIINMCS B nociaeanue 20
JIET, BO3HHUKJIM pealbHble BO3MOKHOCTHU JUIsl CHIKEHUS OoObeMa Io-
TpeOJIeHUs] pecypcoB M YMEHBIIECHUS MMOTOKOB 3arpsi3HEHUs, [UPKYIU-
PYIOIIMX B IKOJIOTUYECKON CHUCTEME, MPU OJHOBPEMEHHOM MOBBILICHUH
KayecTBa *KU3HU mojel. [Ipu 3ToM cunrtaercs, yto 3emist MoxKeT obec-
MEYUTh HACEJEHHIO B 7,7 MIIpA 4elIOBEK KOM(POPTHBIE YCIOBUS KU3HU
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MIPU BBICOKOW €€ MPOJOJDKUTEILHOCTH M CHUXKEHUE YPOBHA 3arpsi3He-
HUS OKPY>KAIOIIEH CpeJibl.

KonBeHIus 0 coxpaHeHUH OHMOJIOTHYECKOT0 pazHooOpa3usi, MOANUCAH-
Hasg B Puo-ne-XKaneiipo, Obma paruduiupoana Poccueir B 1995 .
[TpoBo3rnamas oOmei 3agaueii yeoBedecTBa COXpaHeHue OUoIornye-
CKOTO pa3HooOpa3usi (KUBOTHBIX, PACTEHUH, SKOJIOTMUYECKUX CHUCTEM) U
YCTOMUMBOE MCIOJIB30BAHNUE BCEX OMOJIOIMYECKHX PECypcoB B MHTEpe-
cax HbBIHEIIHEro U OyaylIUX MOKOJEHHH JIto/1el, KOHBEHIIUS PEKOMEH-
IyeT TOCyIapcTBaM-y4acTHUKAM pa3pabaThiBaTh HAIMOHAIBHBIC CTpa-
TErHH U MPUHUMATh HEOOXOIUMBIE 3aKOHOAATENbHbIE aKThI, POPMUPO-
BaTh CHUCTEMBI OXPaHSIEMbIX TEPPUTOPHI, COACHUCTBOBATH COXPaHEHUIO
HKOCUCTEM U KU3HECIOCOOHBIX MOMYJISIHI, MPUHUMATh MEPHI MO BOC-
CTAaHOBJICHUIO PEIKHUX BHJIOB, MOOIIPATH 3KOJOTO-NIPUPOIJOO0XPAHHOE
MPOCBEIICHHE U Hay4dHbIE UCCIIEOBaHUs OHOpa3zHOO0Opasus. 0co0o OT-
MedaeTcst 0053aTeIbHOCTD MPOBEICHHS YKOJIOTHIECKUX IKCIIEPTH3 KO-
HOMHYECKHUX TPOEKTOB C YYaCTHUEM MPUPOJOOXPAHHOM OOIIECTBEHHO-
CTH.

B xonue XX croneruss MupoBas LIMBUJIM3ALMs BCTYNIMJIA B TAKOW 3Tall
CBOETO pa3BHUTHS, KOT/Ia HAa TIEPBOE MECTO BBIIBUHYIUCH MPOOIEMBI
BBDKUBAHUSI M CAMOCOXPAHEHUS YEJIOBEUECTBA, COXPAHEHHS OJIaromnpu-
SITHOW JJIS KU3HHU OKPY’KAIOIIEH cpebl U pallMOHAIBHOTO UCIIOJIb30Ba-
HUS IPUPOJIHBIX pecypcoB. COBPEMEHHBIN dTaIl Pa3BUTHS Y€JIOBEYECTBA
OOHaXHII TPOOIEMBI, CBS3aHHBIE C POCTOM HAceleHHs 3eMJIH, TPOTHBO-
peunsi MeXy TPAIUIIMOHHBIM X035iCTBOBAaHUEM U HAPACTAIOIIUM TEM-
MOM HCIIOJIb30BaHUS TPUPOJHBIX PecypcoB (B TOM YHCIE Hcuepriae-
MBIX), 3arpsi3HeHueM Ouoc@epbl MPOMBIIIJICHHBIMUA OTXOJAaMHU U Orpa-
HUYEHHBIMU €€ BO3MOXKHOCTSIMU K MX HeWTpanuzauuu. OCTpble COlH-
aJIbHBIE MPOOJEMBbI MOCIETHEr0 BPEMEHU HECKOJIbKO OTOABHHYIM Ha
BTOPOH TIaH OOECTIOKOEHHOCTh HAIIMX COOTEUECTBEHHUKOB HapacTa-
IOIAM YXYIIICHUEM COCTOSHUSI OKPYXKAIOIICH Cpesbl, YTO OBLIO OTME-
4yeHo Ha Bropom BcepoccuiickoM cbe3zie o 0XpaHe IPUPOJIbL, TPOXO-
nusiiem 3—5 uroHa 1999 rona B Caparose.
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MNPUJIOKEHUE
[Tpunoxxenue 1.

JHeprocoepe:keHune B ObITY

N3 Bceit morpebisieMoil B ObITY SHEpruu JibBUHAsS 101 — 79 %
UJET Ha OTOIJIEHHEe NoMelleHui, 15 % sHepruu pacxoayercs Ha Temo-
BbI€ IIPOLIECCHI (HAarpeB BOJIbI, IPUTOTOBJICHHUE MUILU U T.1.), 5 % 3HEp-
I'MU NOTpeOIIsieT eKTpuyeckas OblToBast TexHUKa U 1% sHeprum pac-
XOJIyeTCsl Ha OCBELICHHE, Pa 0 U TEIEBU3UOHHYIO TEXHUKY.

Bam norpedyercs 1 kBT4 3Heprum 11s T0ro, 4To0bI:

e 50 yacoB ciaymaTh paguo

e 110 9acoB OPUTHCS IEKTPOOPUTBOI

e Ha 17 9yacoB OCTaBUTH FOPETH JIaMITy MOIIHOCTHIO 60 BT

e 12 yacoB cMOTpETh IIBETHOU TEIEBU30P

e 2 4aca IBUIECOCUTH

e IPUHATH S-MUHYTHBIN AyII

e Harperhb Ha 6 TpaJycoB MOJIHYIO BaHHY BojbI (150 1)
Kak e cCHU3UTB 3aTpaThl Ha OTOIJIEHHE U HEe 3aMepP3HYTh?

M3MeHeHHne NpHUBBIYEK, CO3HATEIBHOE OTHOILIEHHE K MoTpedIe-
HUIO SHEPTUH, YJIYy4IlIEHUE U30JISALHUN U PEKOHCTPYKIMS OTOMUTEIbHON
CHUCTEMBI, PETYJIUPOBKa TEMIIEPATYPHI MO3BOJIUT COKOHOMUTH 10 50 %
Bcell HE0OX0 MO 111 000TpeBa MOMELIEHUH SHEPTUH.

A) Temnepamypa 6o30yxa.

C TOYKHM 3peHUs] MEIUIIMHBI HanOoJiee OaronmpusiTHas AJIs 3710-
poBbst Temiieparypa B nomenieHusx - ot 18°C go 20°C. CHmkeHue TeM-
neparypbl Ha 1°C MO3BOJUT 3KOHOMHUTH 5 % OTOMMUTENBHON DHEPIHUHU.
I[Tpu temmeparype nomerienuii 20°C pacxoj sHepriu Ha o6orpeB Ha 20
% ke, uem ripu 24°C.

b) Temnepamypa cmen, dogepeilt, 0KoH, 6HYmMPEHHUX NOBEPXHO-
cmei.
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UeM XO0JI0HEE CTEHBI, OKHA, JIBEPH - TEM TEIUIee JTOJKEH OBITH
BO3AYX B IOMELIEHUH AJs TOro, 4ToObl Bbl HE MCHBITBIBAIM YYyBCTBO
nauckomdopra. Ecmu BHyTpeHHsiss Temmeparypa creH tonbko 13°C, to
naxxe mpu temreparype B nomernenunn 22°C, Bam Oymer xomoaHo. Ber
MOJKETE YIYYIIUTh BHYTPEHHIOIO M30JSLUI0 HApyKHbIX CTeH Bammx
KBapTHp (IIEHOIUIACTOBBIE IUIUTHI, ACPEBSHHbIC MAHEIH, AFOMUHHEBAS
¢donbra, TUMNCOBBIA KapTOH, BOMIJIOK, TOJCTbIE€ TEKCTUJIbHBIE MOKPHI-
tus). IlpeumyiiecTBa: AOCTYHNHBIH M JIEIIEBBIM CIIOCOO H30JIMPOBATH
KHIIbe; paboTy MOXKHO MPOBOJUTH I10 dTaraM (BHavaje HUIIM 3a OaTa-
pesiMM, 3aT€M XOJIOJHBIE YIJIbl, MOTOJOK); BHYTPEHHSS M30JSILUs He
MOJJJAETCSl BIMSIHUIO IIOTOJIbI; M30JIMPOBAHHBIE W3HYTPU IOMEIIEHUS
OBICTPO HarpeBaroOTCs

B) Bo3oywinvie nomoku — CK603HAKU.

CKBO3HSKM BeIlyT K TOMY, YTO OMEIIEHUE OBICTPO OXJIAXKIaeT-
csi 1 Tpebyercs emie 0oJbIe SHEPTHH, YTOOBI €ro HarpeTb. Yepes menn
JBepeil, OKOH MPOHHMKAeT CHapy>H OOJIbIIe XOJOAHOIO BO3/yXa, YeM
HaM HeoOxoaumo. [ToaToMy HEOOXOUMO YIIOTHUTH IBEPH, OKHA.

I') Ilompebonocms 6 cBexKeM 6o30yxe.

ITpoBeTpuBaTh Jyulle yalle U OTKpbIBaTh OKHA HEHanoyro. OT-
KpbIBasi OKHa Hazoyro, Bel TepsieTe AOPOryl0 TEIUIOBYIO 3HEPIUI0 U
CHWJIBHO OXJIaXKAAETE CTEHBI U MOTOJIKH.

/1) Banaxcnocmo 6030yxa.

Haxonsmuecs B MOMEIIEHUN UCTIBITHIBAIOT YYBCTBO KOMQOPTa,
€CJIM 3HaYeHHE OTHOCUTENIbHOM BJIAXXHOCTU HAXOJIWUTCS B MHTEpPBAJE OT
65 % no 35 %. Cnuikom cyxoi BO3JyX HE TOJIBKO BBI3BIBAET JKaXAY,
HO U TIOBBIIICHHBIE 3aTPaThl HA OTOIUIEHHE, TaK KakK "CyxocTh'" TpeOyeT
MOBBIIIEHUS] TeMIepaTypbl JUIsl JOCTH)KEHHs 4YyBCTBa KoMQopTa.
[TomuMTE, YTO XOJIOIHBINA BO3YX (MPU TOW K€ OTHOCUTEIHHOU BIIAXKHO-
CTH) Cyllle, 4eM Teriblid Bo3ayX. [IpoBeTpuBas nomerieHue 3MMoi da-
cTo, BbI nompocty ob6orpeBaere yiuily U BhIOpachIBaeTe I€HbIH B OKHO.
OTOT METOJ HE NMPUTOJEH Ul yMEHbIIEHUS ''CyxXxocTHu" BO3ayxa B IO-
Menienuu. [loBecuB Ha GaTapero ucnapuTens ¢ BoJoW, Brl Oyaere uys-
CTBOBaTh ce0s XOPOIIIO U NPH MOHWKEHHON TeMIepaType.

E) Ooesncoa.
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Teruast ynoOHast ofiek/1a B KBapTUPE - UICATBHBIN “UCTOYHHK"
Teruia. YIPOIIEHHO MOXHO CUMTATh: OJUH JIETKUM MIEPCTAHOMN JKaKeT -
sKkoHOMHS 25 Y% dHEpruu Ha 000TPEB.
IJKOHOMMSI SHEPIUH NPHU NOTPedJIeHUN ropsiueil Boabl
3HaeTe N BbI, YTO 4epe3 KpaH, U3 KoToporo kamaet Boga (10
Kareyinb B MUHYTY) BbITekaeT g0 2000 i Boas! B rof. [Ipunumare aym -
HAMHOTO JICIIeBJIe, YeM NMPUHUMATh BaHHy. [Ipunumas Banny (140-180
1) Bel pacxoayere B Tpu paza OoJibliie SHEPTUH, YeM, IPUHUMAS S-MUH.
ayur. PacnipimuTeny Ha KpaHax MO3BOJISIOT 3P QEeKTHUBHEE HCIIOIB30BATh
BOY.
3naeme nu Bovl, umo
CranpHas mocyna ¢ TOJCTHIM POBHBIM JHOM OOECHEYHMBAET XOpO-
WA KOHTAKT C IJIMTOM W MO3BOJISET 3KOHOMUTH 3Hepruro. Hepos-
HOE WM BOTHyTOE THO ymiuHseT Ha 40 % BpeMs HMpPUTOTOBJICHHUS
07000071
e Pa3mepsl mocyasl JOMKHBI COOTBETCTBOBATh pa3MepaM IUIHTHI. Ec-
M mocyna Mana, Bam motpebyercs Oosbiiie BpeMeH! Ha MIPUTOTOB-
nenue. Ecnu nmocyna Benuka, Bol Tepsiete 10 30 % sHepruu
e [lpu mpUTOTOBIEHUU MUIIM B OTKPHITOW TMOCYJE PacXo] SHEPTUU
BO3pacTaer B 2,5 paza YIAUBUTENIBbHO, HO ()aKT, YTO MOTEPH TeIUIa
OJIMHAKOBBI U JAJIS YyTh MPUOTKPBHITON MOCYIBI U JJIs TOCYABI 0e3
KPBIIIKHA
e lcnonb3yss MHOTO BOABI, BbI yBenuunBaeTe BpeMsi MPUTOTOBICHUS
U TpaTuTe OO0JbIIE SHEPTUH.
e Briiouas 3MeKTPUUECKYIO TUIMTY 32 5 MUHYT IO KOHIIA TPUTOTOB-
JIEHUS MUY, BBl paniioHanbHO UCHIOIB3YETE OCTATOYHOE TEILIO.
e lcnonb3oBaHuE CreNUATBHON MOCYABI - CKOPOBAPOK, KUTISTUIHHHU-
KOB, KO€BapoK - Mo3BOJIsIET SKOHOMUTH 110 30 %-40 % sHeprum u
10 60 % BpemeHHU.
Crupka
3arpyxaiiTe CTHpalbHYI0 MalIMHy MOJHOCThIO. [IpoBepsTe,
HeoOxomumo ym ctupath pu 90°C mmm gocratouro 70-80°C. DkoHo-
MuUs 3Hepruu coctaBut npu 3toM 0,2-0.5 kBTu Ha KaxkIblil mpoiiecc
cTupku. BeiOupaiite mporpaMmy Mpu CTUPKE HE TOIHKO B 3aBUCUMOCTH
OT Marepuaia, HO U C YU€TOM 3arpsi3HEHUsI. ITO MO3BOJISIET SKOHOMUTh
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10 30 % anexkrpoanepruu, 151 Boapl, 10 20 % cTUPaIbHOTO NOPOLIKA U
25 % BpeMeHH, a Takxke Oepeub Bemu. Hanboaee SKOHOMHBIM METOI0M
CYIIKH OCTaeTCsl HATSAHYTas Ha YJIWLE WM B MOMEMICHUH JUIS CYLIKH
BEpEeBKa. DJIEKTPOCYIINIKA HE SKOHOMHUYHA.
I'naxenue
['maxkenune TpeOyeT CpaBHUTEIBHO MaJO 3JEKTpodHepruu (Ha 4
Kr Berei - 0,5 kBta). Ho cinenyer cobmoaaTh Cleayonue COBETHI:
e COPTHUPOBAThH BEIM B 3aBUCUMOCTH OT MaTepuaa,
e HAYMHATH C HU3KUX TEMIIEPaTyp,
e I HEOONBIIMX BeEIIEeH TOCTATOYHO OCTATOYHOrO Termia (mpu
BBIKJIFOUEHHOM YTIOTE).
OcBenienne
Hcnonp3oBaHue mnepeoBOM OCBETUTEIbHONM TEXHUKU (SHEPro-
cOeperaroiue JamIibl, OCBETUTEIbHbIE CUCTEMBI) TIO3BOJISIET SKOHOMUTH
1o 60 % snekTposHeprur. MHOTOJIAMITOBAs JIFOCTPA Ha MOTOJIKE 00ec-
MEeYMBAET OCBEIICHHUE BCEro MOMEIIEHUS, HO BEJEeT K HEeKenaTeIbHOMY
o0pa3oBaHMWIO TEHH TpU paboOTe 3a MUCHMEHHBIM CTOJIOM, IIBEHHOMN
MalIMHON, B yrojike ¢ urpymkamu. llenenampaBiieHHOE OCBEIICHHE,
HECMOTpsl Ha MEHBIIYI0 MOIIHOCTh JaMIl, 00ECHEeUYUT JIy4lIyl0 OCBe-
IIEHHOCTh 0€3 HexenaTelbHOM TeHH. UYeM Oosbllie CBETa OTpa)aroT
CTE€HBI TIOMEILEHUI, TEM MEHBIIIE CBETOBOM MOIIHOCTH TpeOyeTcs A
OCBENICHUS: ThajaKkas Oemast crena peduiektupyer 80 % HampaBiIeHHOTO
Ha Hee CBeTa, TEMHO-3€eJIeHasi OTpaXkaeT Tobko 15 %, yepnas — 9 %.
Yem yame Bbl BeIKIIOUaeTe OOBIYHBIC JIAMIBI HAKAJTUBAHHS, TEM
ObICTpee OHM INeperoparoT. DKOHOMUYHO BBIKJIIOYATh OOBIUHYIO JaMITy
HaKaJuBaHUS TOJIbKO ecnu Bam He TpeOyercs cer B TeueHue 10 mu-

HYT.
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