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BBEJIEHUE

B Metoauyeckux ykazaHHUsX MpPeCTaBICHbI MPAKTUYECKUE 3a-
HSTHUSI 10 OCHOBHBIM pa3jieiaM eCTeCTBO3HAHUS, KOTOPbIE MTpeIHa3HA-
YEeHBI JUIs CTYICHTOB IepBOro Kypca crneuranbHoctu 44.02.02 IIpeno-
JTaBaHUE B HAYAJIbHBIX KJIaccax

Kaxxnas pabora Bkirodaer B ceOsi: Ha3BaHUE TEMBI, 1eNb pado-
ThI, KPAaTKUI TEOPETUUYECKUN MaTepual, OlMHCcaHue XoJa paboThl, KOH-
TPOJIbHBIE BOMPOCH i (POPMYTUPOBAHUSI BBIBOJIA 1O paboTe, yKasza-
HUS 110 COCTABJICHUIO OTYETA, KPUTEPHUH OLIEHKH M CIIHCOK JINTEPATYPHI.

MGTOILI/I‘-IGCKI/IG YKa3aHug JJIs BBIIIOJIHCHUS IMPAKTUYCCKUX pa-
60T IIoMOryT CTyACHTaM 0oJiee MOIHO YCBOUTH TeopeTI/I‘IeCKI/Iﬁ Mmare-
pual 110 €CTCCTBO3HAHUIO.

EcrectBO3HAanue sABISETCS Kak TCOPCTUYICCKUM KYpCOM B O3Ha-
KOMJICHHUU CTYACHTOB C OCHOBHBIMHU 3TallaMH COBpeMeHHOﬁ HAyKH, TaK
U MCTOYHHKOM Q)OpMHpOBaHI/IH HHTCJICKTA, JOIrH4YCCKOI0 MBINIJICHHA,
MPAKTUYCCKUX HABBIKOB.

B pe3yibTaTe MU3y4YCHHA CCTCCTBO3HAHHUA Ha 0a30BOM YPOBHE

Kypca CTYJIEHT AOJIKEH
3HAMb/NOHUMAMD

o CMBICT TIOHSITUH: €CTECTBEHHOHAYYHBIH METOJ IMO3Ha-
HUs, SJICKTPOMArHuTHOC IOJIC U DJICKTPOMArduTHBIC BOJIHBI, KBAHT, I1€-
PUOIUYECKHI 3aKOH, XUMHYECKasl CBSA3b, XMMHUUYECKasl peakius, MaKpo-
MoJIeKyJia, Oenok, Katanu3arop, GepMeHT, KieTka, AuddepeHnmramnms
knetok, JIHK, Bupyc, Ouonormueckas sBononms, OuopazHooOpasue,
OpTraHu3M, MOMYJISIH, YKOCUCcTeMa, Ouocdepa;

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

ymemp:

® TPUBOJUTH NPHUMEPHl DSKCIEPUMEHTOB U HAOIIOJIEHUI,
00OCHOBBIBAIOIINX: ATOMHO-MOJIEKYJISIPHOE CTPOSHHUE BEIECTBA, CYyIIe-
CTBOBaHHE dJIEKTPOMATHUTHOTO TIOJISl M B3aUMOCBSI3b JIEKTPUYECKOTO U



MarHUTHOTO IOJIEH, BOJIHOBBIE U KOPITYCKYJISIPHBIE CBOMCTBA CBETA, HE-
00paTUMOCTh TEIUIOBBIX IMPOILIECCOB, 3aBUCUMOCTh CBOMCTB BeLIECTBa
OT CTPYKTYPBI MOJIEKYJI, 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU peaKkiuu
OT TEMIIEpaTypbl U KaTaJau3aTOPOB, KIIETOYHOE CTPOCHHE KUBBIX Opra-
HU3MOB, poib JIHK kak HOcHuTens HaciencTBeHHOUW WH(GOpMAIUU, SBO-
JIOLMIO KUBOM NPHUPOABI, B3aUMOCBS3b KOMIIOHEHTOB 3KOCHCTEMBI,
BIIMSIHUE JIEATEIbHOCTH YEJI0BEKA HA DKOCUCTEMBI;

® OOBICHATH MPUKITAJHOE 3HAYCHUE BAKHEUIIUX JTOCTHKEHUN
B 00JIaCTH €CTECTBEHHBIX HAYK, BOIPOCHI MOJTYYEHHUS CHHTETHUYECKHUX
MaTepUasoB C 33JaHHBIMU CBOMCTBaMH, CO3JaHMsl OMOTEXHOJIOTUH, Je-
YeHHs] THPEKIIUOHHBIX 3a00JIeBaHUN, OXPAHBI OKPY>KAIOIIEH Cpebl;

e BBIJBUraTh TMIOTE3bl U IpEAararh IMMyTH UX MPOBEPKU; Je-
JIaTh BBIBOJIbI HA OCHOBE DKCIIEPUMEHTAIIBHBIX JaHHBIX, MPEICTABICH-
HBIX B BUe rpaduka, TaOIUIIbI UITU AUarPaMMBl;

e paboTaTh C €CTECTBEHHOHay4HOH HMH(]OpManuen, coaepxa-
mieiicas B coobmenusix CMMUM, pecypcax WHTepHera, Hay4dHO-
MONYJSPHBIX CTAThX: BIAJETh METOJAMU MOUCKA, BBIIEIATH CMBICIO-
BYIO OCHOBY U OLICHMBATh JOCTOBEPHOCTh HH(POPMAIIIH;

Hcnoab3oBaTh MpHOOpETEHHBIC 3HAHUS U YMEHUS B TIPaKTHUE-

CKOM AEATEIbHOCTH U IIOBCEAHEBHOM KHU3HM JJIA:

. OLICHKM BJIMSIHUS Ha OPraHHU3M 4YeEJIOBEKa JIJIEKTpOMAr-
HUTHBIX BOJIH U PaJINOaKTUBHBIX U3Jy4YEHUH;

. HYHEPTrOCHAOKECHUS;

. 0€30MacHOr0 HCIOJIb30BaHUSI MaTepHalioB M XHUMHUe-
CKHUX BEIIECTB B OBITY;

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

. OCO3HAHHBIX JUYHBIX ACHCTBUI IO OXPAHE OKPYKAKOLIEH
CpEBL.

[TpakTHyeckue 3aHSATHUS MpeIHa3HAuYeHbl /Ui aKTUBHOIO U YIIIyO-
JIEHHOT'O OCBOEHHUSI HAayYHO-TEOPETUYECKMX OCHOB €CTECTBO3HaHMs. B
IUTaH MPAKTHYECKUX 3aHATHI TpH pas3zenia Kypca ecTeCTBO3HaHUS- Qu-
3MKa, XUMUS U OHOJIOTHS.



Jis mporpaMMBbl MPAKTUYECKUX 3aHATHH 0TOOpaH mMarepuai, KOTo-
PBIM TIOMOTAeT PACKPBITUIO METOJUKHA COBPEMEHHBIX HAay4YHBIX HMCCIIE-
JIOBaHUH MPH MOATOTOBKE CIEIHATUCTOB CPETHETO MPOPECCHOHATBLHO-
ro oOpa3oBanus. [Ipu 3TOM yuuThIBatOTCS TpeOOBaHMs cpeIHUX OoOpa-
30BaTEIIbHBIX YUPEIKICHUMN.

[TpakTuyeckue 3aHATHS NOTPEOYIOT Y CTYAEHTOB IPOSIBICHUE UHU-
[IUATHBbI, HAOJIIOAATEIILHOCTH M CaMOCTOSTEIILHOCTH B MPHHATUU pe-
IIEHUH NPH BBIIIOJIHEHUH padoT.

Kaxxp1il cTyfeHT BeneT TeTpanb Uil NPAaKTUYECKUX 3aHATHH, IAe
OCYILIECTBIIAIOTCA 3aIlUCH 110 CIEAYIOUIEH CXeMe: TeMa, Lieilb, CPEACTBa
00y4eHus1, X0/ pabOThl, OTYET O MPOJeIaHHON paboTe, OTBETHI HA KOH-
TPOJIbHBIE BOIIPOCHI, BBIBOJ.

Kaxnas pabora oneHuBaeTcsl mpenoaaBareieM M0 NATHOAUIbHON
CHCTEME U YYUTBIBAETCS IIPU BBICTABJICHUH 3a4eTa 10 y4yeOHOU aucuu-
IUIMHE.



IIpakTuyeckasi padora Ne2.

Hccneoosanue 3aeucumocmu cunvl mpenus om geca mend.

Ilens pabomel: BEIACHUTD, 3aBUCUT JIM CHJIA TPEHHS OT Beca Tela, eCln
3aBUCHT, TO KaK.

Ipuéoper u mamepuansl: TMHAMOMETP, EPEBSIHHBIN 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 AMHAMOMETp, KaK MOKHO OoJsiee paBHOMEPHO
TSHUTE €ro BJI0JIb JIMHEHKH. 3aNuIINTe IOKa3aHUsl AUHAMOMETPA, 3TO U
€CTh BEJIMYMHA CHJIBI TPEHUS CKOJIBKECHUSL.

4 K nepBoMy rpy3y 100aBbTE BTOPOM, TPETHUIA, YETBEPTHIH I'PY3bI, KaXk-
IBIH pa3 u3Mepss cuty TpeHus. C yBEeIMYSHUEM 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 BEIBOJI: 3aBHCHT JIM CHUJIAa TPEHUS OT Beca Tefa, 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 cuna TpeHus?

2. Kak HanpaBiieHa cuja TpeHUs?

3. KakoBa npuunHa BO3HUKHOBEHUS TPEHUSI?

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 TPCHUA OT INMOBCPXHOCTU TPYLIHUXCSH
TSI,
- HCIIOJIB3YCT CI)I/ISI/I‘IGCKYI-O TCPMUHOJIOTUIO IIPpU OTBCTC HAa KOHTPOJIb-
HBIC BOITPOCHI

IIpakTuyeckas padora Ne3

C60pl<a QHBKMPMUECKOﬁ uenu u usmepenue Cujibl
mokKa 6 ee pa3iniHblx yuacmkKkax

Ilens pabomer: yoenuTbcs Ha OMBITE, YTO CHUJIA TOKA B PA3IMYHBIX
MOCJIE/I0BATEIBbHO COEIMHEHHBIX YUacTKax 1I€NU OJIMHAKOBA.

Ilpuébopvr u mamepuanvl: VCTOYHUK THUTAHUSA, HU3KOBOJIbTHAS
JlamIia Ha MOJICTaBKe, KIIt0Y, aMIIEPMETP, COEJUHUTENbHbIE TPOBO/IA.

VYkazanus k pabote



1. Cobepute nenp Mo pUCYHKY a. 3alMIIUTE [MOKa3aHHUE amIlep-

2. 3aTeM BKIIIOYHTE aMIIEPMETP TaK, KaK MOKa3aHO Ha PUCYHKE 0, a
MIOTOM TakK, KaK Ha pUCYHKE 6.

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

4. HapucyiiTe B TeTpaid CXeMbI COSMHEHHSI PUOOPOB.

—R——Ho—
)L, = 0,25A
2) 1, = 0,25A
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3) I, = 0,25A
I] — 12 — I3 — O,ZSA

BI)IBO[[I Cuma TOKa B PA3IMYHBIX IIOCICAOBATCIIBHO COCAWHCHHBIX

ydacTKax ncnyu 0JuHaKoBa

Cooepocanue omuéma
1. PucyHok cxem coOOpaHHBIX 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 BbINOJIIHEHUS PA0OTHI CTYACHT:
- UCTOJb3yeT (PU3MUECKYI0O TEPMHUHOJIOTHIO MPH OTBETE HAa KOHTPOJIb-
HBIE BOMIPOCHI;
- IeJIaeT aKKypaTHBIE YEPTEXKHU CXEM DJIEKTPUUYECKUX LETEH;
- opmynHMpyeT BBIBOJ O BEITMYMHE CHJIBI TOKA B PA3IMYHBIX ydacTKax

OCITH.
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IIpakTuyeckasi pa6ora Ned

I/Isyuenue KO1e0aHUl Mamemamuuecko20 MasmHuKkd

lIeJle HU3Yy4YUTh 3aBUCUMOCTD YaCTOThI U IIEPpHUOJa KoJieOaHUI HUTIHOTO

MasiTHHKA OT OJIMHBI HUTH.

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

Xoa padoThbl.

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

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 BBIBOJI — KaK 9acTOTa KOJIeOaHMI U TEPUO/T 3aBUCST

OT JJIMHEI HUTH?

12




Cooepicanue omuéma:

1.3anmonHeHne TabIUIBI «3aBUCHMOCTD MTEPHO/Ia U YaCTOTHI KOIeOaHui
OT JUITMHBI HUTH MasTHUKA

2.MaremaTudeckue pacuéTsl 1o GopMyiaM Mepruoia U 9acTOTHI KOJIe-
OaHuii MasITHHKA.

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

KOHmpOJleble eonpocol:

1.YUro Takoe cBOOOHBIC KOJICOaH!Ss?

2.Ha3zoBute yciioBusi, HEOOXOIUMBIE JIJIsi KOJICOATESIIbHBIX ABHUKEHUH.
3.aiiTe onpeneneHre NOHIATUIM: aMILTUTYAa KOJeOaHU|, Iepuo Ko-
nebaHui, 9acToTa Kojaebanuii, ¢asa.

Kpumepuu oyenku
B pesynbrare BeinonHeHUs pabOThI CTYEHT:
- BIIasieeT (pu3nueckor TEpMUHOIOTHEH;
- IPaBUWJIBHO U CAMOCTOSATEIBHO JIEJIaeT pacyEThl B COOTBETCTBHUH C

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

IIpakTnyeckas padora NeS

H3yuenue unmepghepenyuu u oughpakyuu ceema
I[ens: >KCIEpUMEHTATBHO U3YUUTH SIBICHUS HHTEP(HEPESHIINH U A1~
bpakuuu.
IIpubopsl U MaTepUAJIbI. DJIEKTPUUYECKAs JaMIia C IPSIMON HUTHIO

HaKaJIuBaHUd, ABC CTCKIIAHHBIC IINITACTUHKH, PaMKa U3 ITPOBOJIOKH,
13



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

OO6b1yHO UHTEpDepeHIHs HaOMI0AaeTCs IPU HATOKEHUH BOJIH, UC-

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

TOYKY Pa3HBIMU MTyTAMH.

1. Bcneactue nudpakiiuu CBET OTKIOHSETCS OT MPSMOJIMHEH-
HOTO pacpocTpaHeHus (Hampumep, BOIU3M KpaeB MPernsT-
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-
U Uit 1a00paTOPHBIX paboT YBUIACHHYIO BaMU MHTEp(EpPEHIIMOHHYIO
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 6embiM CBETOM HabIio-
naetcs oOpa3oBaHME LBETHBIX HMHTepEpeHIHOHHBIX Konel. [lo mepe
YMEHBUIEHUSI TOJIIUHBI IJIEHKH KOJIbLIA, PACIIUPSSCh, NEPEMEIIat0TCs
BHMU3.
2. Habmoienue nHTEphEpeHIINN Ha IBYX CTEKIISTHHBIX TUIACTHHKAX.
TmiarenbHO NPOTPUTE JIBE CTEKIISIHHBIE MIJIACTUHKU, CIOXKUTE UX BMECTE
U COXMHTE nanmblamMu. PopMbl COMPUKACAIOIINUXCS TTOBEPXHOCTEH 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 (opMbl. [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 BHMMATEIbHO MOJ Pa3HBIMU YIJaMU MOBEPXHOCTh KOM-
MakT-AUcKa (Ha KOTOPYIO MPOU3BOJIUTCS 3anuch). YTo Bel Habmoqaere?
OO6bsacHure Habmogaemble siBaeHHs. OnuimnTte UHTEPHEPEHLUOHHYIO
KapTUHY.

4. ITocMOTpHUTE CKBO3b YEPHYIO KAllPOHOBYIO TKaHb Ha HUTH TOpsIen
namnbl. [loBopaunBas TkaHb BOKPYT OcCH, Jo0OeilTech 4eTKod audpak-
[IMOHHOW KapTHHBI B BUJE JABYX CKPEIIEHHBIX MOJ MPSIMBIM YIJIOM JH-
(GpakIUMOHHBIX TMOJIOC. 3apucyiiTe HaOMIOAaeMbll AUPPAKIIUOHHBIHN
KpeCT B TeTpaau IJid MpakTudeckux pabor. OObsICHUTE HAOIIOdaeMbIe
SIBJICHUSA.

CnenaiiTe BbIBOJA: YKOKUTE, B KaKUX U3 MPOJEIAHHBIX BaMH OIMBITOB
HaO01a7oCh SIBIICHHE WHTEPPEpPEeHInH, a B KaKUX — SBIIEHUE JU-
bpakuuu.

Cooepocanue omuéma:

1.PucyHku yBUIIEHHBIX UHTEP(HEPEHIIMOHHBIX KApTUH HA TOHKUX IIEH-
Kax.

2. Onucanue UHTEPPEPEHIIMOHHON KapTHHBI.

3.BriBOSI.

4.0TBeTHI Ha KOHTPOJIBHBIE BOMIPOCHI.

Konumponwnuie gonpocwi:
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 IOJIOCHI?
5.IToueMy ¢ U3MEHEHHEM Ha)KUMa U3MEHSI0TCS (hopMa U PacoI0KEHUE
uHTEp(PEepEeHIIMOHHBIX TT0J10C?

Kpumepuu oyenku
B pe3ynbraTe BbINOIHEHUS paOOTHI CTY/IEHT:
- BIIasieeT (pU3MUECKOr TEPMUHOIOTHEH TIPU OTBETAaX HA BOMPOCHI;
- IPaBUJIBHO M CAMOCTOSATENBHO OOBACHAET U3MEHEHHE UHTEephEepeH-

LMOHHBIX KapTHUH;
- (opmymHpyeT BBIBO O HAOIIOJACMBIX SIBJICHUSX.

IIpakTHyeckas padora Ne7

Bopnopoausbiii nokasaresas pH pacrBopos. Onpenesenne pH
PacCTBOPOB COJIEH.

Henb: ocBouts MeToAwl onpeaeneHuss pH pactBopos, ompene-
JIUTh CPENly pAaCTBOPOB YKCYCHOM KHUCJIOTBI, TUAPOKCUIA HATPHUS, BOJIBI,
pacTBOpOB cosied -  XJIOpHJa IUHKA, XJOpHAa HaTpus, KapOoHaTa
HaTpusd U pas3]IM4YHBIX COPTOB MblIIa C MOMOINBKO 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 M OCHOBAHUI
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B npoOupku ¢ Bo10# 1 pacTBOpaMu yKCYCHOM KUCIIOTHI, IEI04H ( p-p
NaOH) omycTuTe MOJOCKY YHUBEPCATbHON MHIMKATOPHOU Oymaru.
Uro nabmonaere?  Ompenenure BenmuuHy pH pacTtBopa 1o mikanie.
Pesynbrarel 3anecure B TabnuIly 1.

PacTtBOpHI N3MeHnenue 1BeTa MHIAUMKATO- 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 ¢ pacTBOpamMu coliell - XJIOpUa IIMHKA, XJIOpHa HaTPHsl, Kap-
OoHaTa HATpUs OIYCTHTE TIOJOCKY YHUBEPCAIbHOW WHIMKATOPHOU
oymaru. Uto HaOmomaere? Omnpenenute BenuuuHy pH pactBopa 1o
IIKae.

Pe3ynbratel 3aHecute B TabnuILy 2.

PactBopsI 3Menenne nBera WHINUKATO- pH, cpena
pa

KapOonar Hatpus

XJ1opu1 HaTpus

XJI0pUJ IUHKA

3. UcnbiTaHHe PacTBOPOB Pa3HBIX COPTOB MbLIA YHHBEPCAJbHBIM
HHIMKATOPOM.

B npobupku ¢ pacTBopaMHu Mbljia X0351iICTBEHHOT0, Mbl1a «Davey,
MbLJIa TyaJeTHOTO OOBIYHOTO OIYCTUTE B HUX IOJOCKY YHHBEpPCATbHOU
MHAUKaTOpHOU Oymaru. Uto Habmonaere?
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Omnpenenure BenuuuHy pH pacTBopa 1o mikaie. 3anuIIUTEe J1aHHbBIC B

TabuIy 3.

IToka3arenu Mpuruio x03491-
CTBEHHOE

Mpzruio
«Dave»

Msuio TyanetHoe
00BIYHOE

Okpacka uHIu-
KaTopa

pH pactBOpa,
cpena

BbiBoa: PacTBOphI KUCIIOT, 1I€I0Y€l U BOAY PACIIO3HAEM C IIOMOUIBIO

uHAMKaTtopa. Peakuus cpeasl pacTBOpa COJIM 3aBUCUT OT THIA COJIM:

CoJib, 00pa3oBaHHasi CI1a0BIM OCHOBAHUEM M CHWJIBHOW KHCJIOTON UMeEEeT

KHCIIYIO Cpelly pacTBOpa; COJib, 00pa30BaHHAs CHJIBHBIM OCHOBAaHUEM U

CHJILHOHM KHMCJIOTOM THUAPOJIN3Y HC IMOABEPTacTCA U UMECT HeﬁTpaHBHYIO

cpeay pactBopa, a CoJib, 06pa30BaHHa;1 CHJIbHBIM OCHOBAaHHEM U 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. Kakne MHIMKaTOpbl BaM U3BECTHBI?
3.Kakue cpezapl pacTBOpOB BbI 3HaeTe?

4. Hannune KakuxX MOHOB ONPEACIISET PeaKIHI0 CPEabI?

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

Kpumepuu ouenxu
B pesynbrare BoIOTHEHUS PAOOTHI CTYACHT:
- WCHOJIb3YET XMMUUYECKYI0 TEPMHUHOJIOTHIO MPU OTBETE HA KOHTPOJIb-
HBIC BOHpOCBI;
- 3alKCHIBAET yYPAaBHEHMS THAPOJIU3A COJICH, JUCCOLUALMU KHUCIOT U
IIeI0Yeit;
- omnpenesnser 3HaueHre pH pacTBOpOB 10 1IKajie YHUBEPCAIbHOIO UH-

AUKaropa.

Kpamkuit meopemuueckuit 0630p no meme
1.AuaukaTopsl.

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

NHaukaTopel ONpeaessroT KOHUEHTPALU HOHOB BOJOPOJA, B 3aBUCH-
MOCTH OT HMHTEHCUBHOCTH OKpacku. COCTaBJIEHbI IIBETOBBIC ILIKAJIbl B
3aBUCUMOCTH OT BennuuHbl pH pactBOpa BemectBa. Jlakmyc meHser
CBOIO OKpacky B nuamazone pH 1-14; yausepcanbnbiii uaaukarop 1-10.

[IpoBoas mpoOupouHbIE OMBITHI, MBI OmpeaenseM BenuuuHy pH pac-
TBOpa MNpUOIU3UTENBHO. Vcronb3ysi KOMOMHUPOBAHHBIA KUJIKUA WH-
IUKaTop U ero mkainy pH pactBopa MOXKHO onpenenuTs 00Jee 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 CPeIbl B Ty WM HHYIO CTO-
pony. IIpu 3TOM IPOHUCXOIUT XMMHYECKOE 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. Tunponus comu - 3T0 0OpaTUMBIH,
OOMEHHBIN MPOIECC B3aUMOJICHCTBHSI HMOHOB COJH C BOJOHM, MPUBOMSIINN K
o0pa3oBaHHI0 cIa0bIX AJIEKTPOJIUTOB. B pesynbraTe ruapoiin3a W3MEHSETCS
KHUCIIOTHOCTb CPEJBbI.

Paccmotpum Hanbosee THITMYHBIE CITyYad THIPOJIH3a COJIEH.

A).Coab, 00pa3oBaHHasi cJ1a0bIM OCHOBAHMEM U CHJILHOMH KUCJAOTOM (rua-
POJIH3 0 KATHOHY).
NH,4Cl+ HOH < NH,4OH + HCI

NH " + Cl + HOH < NH," + H"' +Cl
NH," + HOH < NH ,OH + H™.

+
B pacTBOpe HakarMBarOTCS HOHBI H , B pe3yJbTaTe 4ero peakmus cMe-
maercs B KHCIYH CTOpoHy, pH B pacTtBopax coineii momoOHOTO Tuma
MeHbIIe 7.

B). Coanb, o0pa3oBaHHasgA CHJIBHBIM OCHOBAHHEM M CJIA00H KHCJIOTOM
(TUApPOJIN3 M0 AHUOHY).
CH;COONa + HOH < CH;COOH + NaOH

CH;COO™ +Na® + HOH < CH;COOH + Na* + OH™
CH,;COO™ + HOH <> CH;COOH + OH ™.

B nanHOM ciydae Tuaposin3 BEAET K YBEJIMUEHUIO KOHIIEHTpAlMid HOHOB OH™
B pacTBoOpe, cpeja mienoyHas, pH>7.

B).Coanb, o0pa3oBanHas c1a0oii KMCJI0TOH U c1a0bIM OCHOBaHUEM (TMj-
POJIH3 M0 KATHOHY U 10 AHUOHY).
CH;COONH, + HOH <> CH;COOH + NH,OH

CH;COO™ + NH,4" + 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 CWIBHBIM OCHOBAHUEM M CHJILHOH KHUCJIOTOIA.
Conu motoOHOTo THMA TUIPOJIN3Y HE MoABeprarTcs. X HOHBI HE 00-

pasyroT ¢ HOHAMH H" y OH™ pojpr c1a00IUCCOMUPYIOMINUX WIIA TPY/I-
HOPACTBOPUMBIX COEAMHEHUM, paBHOBECHE MEXKIYy MOHAMU U MOJIEKY-
JaMH BOJIbl HE HAPYIIAETCsl U PaCTBOP OCTAaeTCs HeWTpaibHbIM, pH pa-
BeH 7.

3.BoxopoaHblii moKa3aTesib U CPeICTBA TUTHEHBI.

Bce MbUTa MMEIOT IENOYHYIO peakuuio. B HopMme y uenoBeka ciabo
KHCJIasi PeaKIUs KOXKU. 3arpsi3HEHUSI UMEIOT KUPOBYIO OCHOBY U XO-
pOLIO yAAIAIOTCA LENOYHBIMU pacTBopamMu. Ho koxka « coxHeT» , «cTs-
ruBaercs». [loaTomMy Uil HOPMAJIbHOTO MBITHSI KOXKHM HMCIOJIB3YETCs
MBbLIO ¢ HeOOobII0M BennunHoi pH. CuiibHBIE 3arps3HEHUs yIAIAI0TCSA
MBLIOM c Oosbiielt BenuunHoil pH. Xo03sHcTBEHHOE MBUIO UCHOJIb3YET-
Cs I CTUPKU CWIBHO 3arpsA3HEHHOM onexnabl. Ilocne mpumeHeHus
MbLJIa JIJIsl BOCCTAHOBJICHUSI €CTECTBEHHOr0 OajlaHca KOXXKM Mbl IIpUMe-
HsEM KpEMBbI, KOCMETHYECKOE MOJIOYKO, KpeMbl g pyk. Pacnpoctpa-
HEHHBIC copTa MbUTAa mMeroT BenmmuuHy pH: Camay 9.5; Gave 7.0;
Palmolive 10.0. B 3aBucuMOCTH OT THUIA KOXH, CTENECHH 3arpsi3HEHUS
Bb1 MoXkeTe BBIOMpATh TO WM UHOE MBLIO.

XO03sIICTBEHHOE MBIIO TPENICTaBIsAeT co00i 0coOBIM 00pa3oM CBapeH-
HYIO CMECh U3 HATPUEBBIX COJIEH KHUPHBIX KUCIIOT, KOTOPHIE 100BIBAIOT-
Csl U3 HaTypalbHBIX )KMBOTHBIX U pacTUTENbHBIX kHpoB. [lo comepxka-
HUIO COJIeH >KHPHBIX KHUCIOT 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 Kokel, BoJIoCaMl IPUMEHSETCS ¢ OCTO-
POXHOCTBIO. Vcnonb3yeTcst A yJaneHusl CUIbHBIX 3arpsA3HEeHui. Xo-
351ICTBEHHOE MBUIO YCIEIIHO MPUMEHSETCS ISl JIEUYEHUSI BOCTIAIUTENb-
HBIX MPOLIECCOB, KaK MPOTUBOBUPYCHOE CPEICTBO , YCIEIIHO CIPABIIS-
eTcs XO3SIMICTBEHHOE MBIJIO M C JIEYEHHEM TPUOKOBBIX 3a00JeBaHUI
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cron. Ilpm ykyce coOaku, JUisl NpeNOTBpAIlECHUs IONAJaHUs B paHy
MHQEKIUH, COBETYIOT J1aTh CT€Yb KPOBHU M3 PaHbl (OHA BEIMOET U OakTe-
pHH), a IOTOM WX MPHJIOKUTH Mapir0 WK 3a0MHTOBAaTH OMHTOM, CMO-
YEHHBIM B PaCTBOPE XO35IMICTBEHHOI'O MBLIA.

IIpakTuyeckas padora Ne8

Bzaumooeiicmeue memannos ¢ pacmeopamu Kucjiom u coiei

Ilens: ¥3yunTh XMMUYECKHE CBOMCTBA METAJUIOB Ha NMPUMEPE 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.B3aumoodeiicmeue memannog c pacmeopamu KUuciom.

[IpuroToBuUTh 1O TpU NPOOUPKU C paCTBOPAMH 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 memannos c pacmeopamu coJeil.
[TpuroToBUTH MO TpU MPOOHPKH C pacTBOpaMu Cynb(dara MEAu M HHUT-
pata cepebpa 1 MOMECTUTh B HUX TPAHYJIbl METAJIJIOB ITMHKA, >KeJe3a U
Menu. Yto HaOmomaete? 3anmuImuTe YpaBHEHUS BO3MOXKHBIX XHUMHYE-
ckux peaknuid. Kakue mpu3Haku peakiuii Habmomaere?

Bwb1600: Bce 1 MeTabl B3aUMOJIEHCTBYIOT C paCTBOPaMU KUCIIOT?
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 pEaKInid.

3.BeiBop.

4.01BeThI HA KOHTPOJIBbHBIE BOIIPOCHI.

Konmponwsnwie eonpocwi:

1.Kak monb30BaThCa PsiIOM aKTUBHOCTH METAJUIOB JJIA ONpEEIeHUs
BO3MOYXHOCTH MTPOXOXKACHUS XUMUYECKOW peaklii MEXAy METaJuIoM U
pPacTBOPOM KHUCIOTHI?

2.ITouemy pacTBOp a30THOM KHCIOTHI HEJIb3S1 MCIOIB30BaTh JJIs IEMOH-
CTpALMK MOJOOHBIX OIBITOB?

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

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

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

IIpakTnuyeckas padora NelO
Haobnrwoenue knemok pacmenuii, Hcu6OMHbIX NOO MUKPOCKONOM HA
20MOGBIX MUKDORPEnApamax u ux Onucanue.
I]ens: 3akpenuTh yMeHHE pabOTaTh ¢ MHKPOCKOIIOM, HaXOAHWTh OCO-
OCHHOCTH CTPOCHHUS KJIETOK Pa3IMYHBIX OPraHW3MOB, CPaBHUBATh 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 MHUKPOTpENaparhl pacTUTEIb-
HBIX KJIETOK M KJICTOK JKHBOTHBIX.

2. Paccmotpute pucyHok «PasmuuHbie (OpPMBI KIETOK OJIHOKIIE-
TOYHBIX U MHOTOKJICTOYHBIX OPTaHH3MOBY.

3. ComocTaBbTe YBHJICHHOE C U300paKCHHEM OOBEKTOB Ha PHCYH-
Kax. 3apuCyiTe KJICTKH B TETPaIsix M 0003HAYHTC BUJIUMEBIC B
CBETOBOM MUKPOCKOIT OPraHOHU/IBI.

4. CpaBHHUTE MEX]y COOOH 3TH KIIETKH.

Hazpanue kiaeTok PI/ICYHOK KIJICTKH Oco0eHHOCTh CTPOCHHA
KICTKHU

5. Cpemnaiite BBIBOJ 110 paboTe.
Cooeporcanue omuéma:
1.PucyHku yBHIEHHBIX OOBEKTOB.
2.0nucanre 0cOOEHHOCTEH KIIETOK M OJHOKIETOUYHBIX OPTaHU3MOB.
3.BriBOSI.
Konmponsnwie sonpocwi:
1.B uem 3akmrouaeTcsi CXOJICTBO U PA3INUHE KIETOK?
2.KakoBbI TPUYMHBI Pa3IMYMs U CXOJICTBA PA3HBIX OPTraHU3MOB?

Kpumepuu oyenku
B pesynbrare BoIOTHEHUS PAOOTHI CTYACHT:
- BJIafieeT OMOJOTUYECKOW TEPMHUHOJIOTHEN MPH OTBETaX Ha BOMPOCHI;
- aKKYpaTHO JeJlaeT PUCYHKH 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 M MECTOIOJIO-
JKCHUS B OpraHu3Me. JJuaMeTp KIeTok KoieOaeTcs OT HECKOIBKUX MHUK-
POH, WJIM MUKPOMETPOB, 0 HECKOJBbKHX caHTUMeTpoB. Hambosee mpo-
crasi popMa — IIAPOBUIHAS — BCTPEUYAETCS JIOBOJIBHO PEIKO y CBO-
OOIHBIX KJIETOK, HE 'PaHUYAIIUX C IPYrHMH KJIETKaMH, (OZHOKIETOY-
HbIC OPraHU3MBI; Cpear OakTepuil — KOKKH) MHOTrHe KIETKH UMEIOT
(opMy MHOTOIPaHHUKOB, OIPEIEISIEMYI0 IJIABHBIM 00pa3oM MX B3aHM-
HBIM JaBJICHHUECM.

KneTku MoryTt ObITh OKPYIJION, HIMIMHAPUUECKON, KyOUUEeCKOM, IpHU3-
MaTHUYECKOM, INCKO-BUIHOM, BEPETEHOBUIHOM, 3B€3/THATON U JPYTHUX
dbopm Tak, SHIEKIETKH UMEIOT OKPYTITYI0 POpMY, KIETKU SIUTETU —
HWIMHIPUYECKYI0, KYOUUYECKYIO M PU3MATUYECKYI0, POPMY ABOSIKOBO-
THYTOI'O AUCKA UMEIOT IPUTPOLIMTHI 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 BCETO, JIEUKOIIUTHI KPOBHU.
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1 — KOKKH, 2 - NUIUIOKKH, 3 - CTPENTOKOKKH , 4 — BUOPHUOHBI, 5 — CIH-
pHILIBL, 6 — OarILIbl, 7 — XJI0pesuia, 8§ - XJIaMHI0MOHa/1a, 9-0CTEOLHT,
10 — knerka snutenus, 11 — sputpountsl, 12 — HepBHas kieTka, 13 —
pacTUTEIbHAs KJIETKa.

IIpakTuyeckas padora Nell

Cpagnenue cmpoeHus Knemok pacmeHuil u HcueonHbulx.

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

Cpeocmea obyuenus:. yaeOHUK 001Ieil Onomoruu, ydeOHHUK ecTe-
ctBo3HaHus 3a 10 knacc, cxema «KoMOMHHMpOBaHHAs cxema CTPOEHUs
IYKapUOTUYECKON KIICTKHY, JISKIIMOHHBIC MaTepuaibl, Kapanaamu, VH-
TEPHET-PECYPCHI.

Xoo0 pabomui
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1. Paccmotpute «KOMOMHHPOBAHHYIO CXEMY CTPOSHHS dyKapHu-

OTHYECKOU KIIETKH.

2. CpaBHUTE MEX1y OO0 paCTUTENBHYIO U )KUBOTHYIO KJIETKH.
3. 3apucyiite KJIETKHU B TETPaaIX 1 0003HAYbTE OPraHOUIBI.
4. 3anonnute Tabinnny «CpaBHEHUE CTPOECHHUS KIIETOK pacTEHUIN

U ) KUBOTHBIX)).

[Ipu3naku 11t cpaBHEHUS

Kitetku pacrenuii

KneTku )XKUBOTHBIX

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 3HAYEHHUE CIEAYIOIINX TEPMHU-

HOB: N1aCMuO0bl, K1eMOYHbLLL YeHMP, KIemOouHas CIeHKA.
6. ChopmynupyiiTe BEIBOJ B COOTBETCTBUU C IENBIO0 PAOOTHI.

=

Cooepicanue omuéma
3HaveHHe 3aJJaHHbIX TEPMUHOB;

2. PucyHOK pacTHTENhHON M JKMBOTHOHM KJIETOK C 0003HAUYEHUEM

OpraHonaoB;

ok w

BriBos.

3anonHenne TaOIUIIbI
OTBeTHI HA KOHTPOJILHBIE BOMIPOCHI;
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Koumponvnuie 6onpocut
1. B dem 3akiro4aeTcs CXOACTBO W Pa3IMuMe PACTUTEILHON M KH-
BOTHOM KJICTOK?
2. KakoBbI NMPUYUHBI CXOJACTBA M Pa3JIMUUs KIETOK PacTCHUU M
JKUBOTHBIX ?
Kpumepuu ouenxu
B pesynbrare BeImoHEHHUS paOOTHI CTYICHT:
- BJIQJICET OCHOBHBIMH IOJIOKEHUSIMH KJIETOYHOW TCOPUU 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 — »nemenTapHas xuBasi cucrema (OakTepuil, mpocTeii-
IIMX, OJIHOKJIETOYHbIX, BOAOPOCIEH, rpuOOB) U OCHOBHAsI CTPYKTYpPHO-
(GyHKIIMOHATbHAS €IMHUIA BCEX KUBBIX OPraHU3MOB.

Llumonozus — HayKa O KJIETKE, U3y4arollas CTPOCHUE U XUMHYe-
CKUH COCTaB KJIETOK, UX (DYHKLUUHU Yy OJHOKJIETOYHBIX M 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 dykapuomuueckuiu. lIpokapuornueckue
KJIETKW TUIIUYHBI U1 OJHOKJIETOYHBIX OPraHU3MOB — IPOKAapHOT, TOTAA
KaK JYKapUOTHYECKHE KJIETKH XapaKTEpHbI JJIS SYKapHOT, OOJIbLIMH-
CTBO KOTOPBIX SIBJISIFOTCS MHOTOKJIETOYHBIMU OPTaHU3MaMH.

IIpoxapuomuueckas knemka — KIE€TKa, Y KOTOPOW OTCYTCTBYIOT
0(OpMIIEHHOE SIIPO U HEKOTOPbIE KIETOYHbIE OPTaHOM b (0aKTEepUn).

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 KIEMOK:
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— pacTuTeNbHas KJIETKAa MMEET IUIACTU/BI: XJIOPOIUIACTBI, XPO-
MOILJIACTBI, JIEUKOILIACTBI; LEJUIIOI03HYI0 KIETOYHYIO CTEHKY, KpYyII-
HbIE BaKyOJIH; KJI€TOUYHBIN LEHTP — TOJBKO Y HU3LINX PACTEHUI; aBTO-
TpodHBIN TUI UTaHus; cuHTe3 AT® MPOMCXOAUT B XJIOPOIUIACTAX U
MUTOXOH/JIPUSX;

— OKMBOTHAas KJIETKA: IUIACTHAbl M UEJUIIOJIO3HAs KJIETOYHAst
CTEHKa OTCYTCTBYIOT; BAaKyOJM MEJIKHE; KJIETOYHBIA LEHTP €CThb Yy
BCEX KJIETOK; reTepoTpodHbIil Tull nmuTaHus; cuaTe3 ATd mpowucxo-
JUT B MUTOXOHJAPUSX.

IIpakTnyeckas padora Ne 12,
Pewienue snemenmapuvix 2enemuyeckux 3a0au.

Ilens: ycBOWTH OCHOBHBIC T€HETHUECKHE TEPMUHBI M CUMBOJIBI ,
NPUMEHUTHh 3aKOHOMEPHOCTH HACIIEIOBAHUS TPH PEIICHUU T'€HEeTHhYe-
CKHUX 3a1a4 Ha MOHOTHOPHUIHOE CKpEelINBaHUE.
Cpeocmea o0yuenua: yueOHUK oOueil 6uonoruu, yueOHUK €cTeCTBO-
3HaHus 3a 10 kimace, JeKIMOHHBIE MaTepualibl, NHTepHET-pecypChl.

Xox paboThl:
1. 3HaKOMCTBO ¢ TEOpHEil HacJeIOBAaHHS TMPU3HAKOB POJUTENECH
MTOTOMCTBOM I10 Y4EOHBIM (PUIIbMaM U IPE3EHTALUSIM.
2. 3HAKOMCTBO C OCHOBHBIMHU TOHSATHUSMU TE€HETHUKH, UCIOIb3Yye-
MBIX MPU PELICHUH 3a]a4.
3. Pemenne 3anau:
A) V mmeHunsl TeH KapJIuKOBOTO POCTa JIOMHHUPYET Haj Te-

HOM HOPMaJIbHOTO pocTa. OnpenenuTe, Kakoe MOTOMCTBO OyJeT
OT:

1 ckpemmBaHusi TOMO3UTOTHON KapJIMKOBOW MIIEHUIIBI ¢ HOPMalbHOM
MMIIICHUIICH,

2 IBYX T€TEPO3UTOTHBIX KAPJIUKOBBIX PACTEHUHN MILIEHUIIBI.
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b) ¥V TomaroB kpacHas oOkpacka IUIOAOB JTOMHHUPYET Haj >KEITOU
okpackoi. [lpm ckpemmBaHMM KpacHBIX TOMAaTOB MeEXAy coOoi B
MMOTOMCTBE OBLIO mMojydeHo 9114 ToMaTroB ¢ KpacHBIMU IUIOJIAMH H
3021 pacTeHuil ¢ KenTbiIMH MI0JIaMu. KakoBbl TEHOTHUIIBI POJUTENICH U
F€HOTHIIBI IIOTOMCTBA?

B) UccnenoBanus nokasaiu, 4To rojyoOble rjlaza — PelecCUBHbBIN MpH-
3HaK, a TeMHbIe — JIOMUHAHTHBIN. JlokaxkuTte, 4To B Opakax c romayoo-
TJIa3bIMU POJUTEISIMHU OYIYT POXKAATHCS TOJIBKO TONyOOria3ble J1eTH, a
y TEMHOTJIa3bIX POJUTENEH MOTYT POXAAThCS KakK TEMHOTJIa3ble JETH,
Tak U roixyoornassie. [Ipu kakux ycnoBUsIX 3TO BO3MOXKHO?

4. Cpenaiite BBIBOJ: KAKOBBI FTEHETUYECKHE 0COOCHHOCTH HACIIE0Ba-
Hus npusHaka? (3akoH MeHens).

Cooeporcanue omuéma
1.Pemenue 3agau
2.BriBos.
Konmponwvnwsie 6onpocut
1.IlosicHuTe TEpMHUHBI: MOHOTHOPHUIHOE U JUTHOPUIHOE CKpEeIlr-
BaHNE, JOMUHAHTHBIE U PELECCUBHBIEC I'€HBI, aJIEIb, 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 T€HETUYECKUE CUMBOJIBI IIPY PEILICHUH 3aa4
- O0OBSICHSIET 3aKOHOMEPHOCTH HACJIEJOBAHMSI C MCIOJIb30BAaHUEM apry-
MEHTUPOBAHHOW MH(POPMAIIUH U3 Pa3INYHBIX UCTOYHUKOB

Kpamkuit meopemuueckuit 0630p no meme
AJu1eJib — 3TO OJIHA U3 JBYX WM OoJjiee albTepPHATHUBHBIX (POPM HIIH
COCTOSIHUH  T€Ha, ONpENeNIAIONUX  aJbTepHATUBHBIE  TpH-
3HKH.
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I'oM03UTOTHBII OpPpraHu3Mbl — OpraHU3MBbl, KOTOPEIC COACPIKAT ABA
OAVMHAKOBBIX AJUICJIBHBIX I'€HA Ha T'OMOJIOTHUYHBIX XpOMOCOMAX. I'ete-
PO3UTOTHBIC OPIraHU3Mbl — OpraHU3Mbl, KOTOPBIC COACPKAT ABa pas-
HBIX aJlJICJIbHBIX I'€HA HA TOMOJIOTUYHBIX XpOMOCOMax.

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

I[OMI/IHI/IPOBaHI/Ie — 9TO NOJABJICHUC Y FI/I6pI/I,Z[HBIX OpraHu3MOB OOAHHX
IIPpU3HAKOB APYTUMHU.

I'eneTn4yeckue CUMBOJIbI:

CumBoin Benepsr § --- )keHCKast 0CO0b
CumBoa Mapca & --- My»KcKast 0COOb
X---- CKpelMBaHKE

P--- poauTenbckoe mokonaeHue

F1--- nepBoe nokoseHne

F2-- BTOpOE MOKONIEHUE -

ABC--- tToMHHaHTHBIE T'€HBI

abc--- perieccuBHbBIC TCHBI

G--- raMeThI

IIpumep 3a1a4u HAa MOHOTHOPH/IHOE CKPELIUBAHUE:

VY MbllIeH, KOpUYHEBAs OKpacKa LIEPCTH JOMUHUPYET HaJ CEpOi OKpac-
ko mepcty. IIpu ckpemyBaHuy YUCTOW JIMHUU MBILIEH ¢ KOPUYHEBOU
OKpAaCKOM ¢ YMCTOM JTMHUEN MBIIIEH ¢ cepoil OKpacKoi ObLIN MOTy4eHbI
MBIILIM C KOPUYHEBOM OKpackoil mepctu. KakoBel T€HOTHIBI IIOTOM-
ctBa? Kakoe MOTOMCTBO MO 3TOMY IPHU3HAKY MOXHO IOJY4YHUTh 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 CKpeluMBaHUH JIBYX TOMO3UTOTHBIX OCO-
Oeif, OTIMYAIOIIUXCS APYT OT APYyra Mo OJAHOMY MIPU3HAKY, BCE IIOTOMKHU
neposoro nokosnenus (F1) OynyT umets nmpu3Hak 0HOTO U3 POIUTENEH,
TO €CTh BCE MOKOJIEHUE THOpUI0B OyIeT eIMHOO0Pa3HO M0 TaHHOMY
MIPU3HAKY.

JlaBaiiTe yCIIO)KHUM 3a/1a4y M CKPECTUM MEKIY COO0M reTepOo3UTrOTHhIX
OypbIX MbIlIeH u3 nokosnenus F1:

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

Taxum 00pa3oM, BO BTOPOM MOKOJIEHUH MBI ITOJIy4aeM paclleryieHHe Mo
oKpacke meperu 3 Kk 1.

IIpakTnyeckas padoralNel4
«AHAJM3 U OLIEHKA ’THYECKHUX ACINIEKTOB Pa3BUTHS HEKOTOPbIX HC-
cJie/I0BaHUIl B OMOTEXHOJIOTUID)
I]eny: MO3HAKOMUTBCS C ITHUECKUMH acleKTaMHU Pa3BUTHUS He-
KOTOPBIX UCCIIEIOBAaHH B OMOTEXHOJIOTHH U 1aTh UM OLIEHKY.
Cpeocmea obyuenusn: yaeOHUK o011eii Ouonoruu, ydeOHUK ecTe-
ctBo3HaHMs 3a 10 kiacc, JeKIIMOHHBIE Marepuansl, HHTepHeT-
pecypcehl.
Xox paboTshl:
1. WM3yuuTh TeopeTHyYEeCcKHil MaTepuall TeMbI M0 Y4EeOHHKY,
HNuTepHeT-pecypcam (BUIEO), TPHIOKEHUIO K padoTe.
2. OTtBeTbTE Ha BOMPOCHI.
3. BeiBog
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Cooeporcanue omuéma
1.01BeThI Ha BOIIPOCHI.
2.BBIBOJ. KakK JIMYHO BBI OTHOCHUTECH K HCIIOJIB30BAHHIO TPAHCTEHHBIX
npoaykToB? XOTHUTE JIM Bbl UCIOJIb30BATH MPOLYKTHI, MOJIYYEHHBIEC U3
TpaHCTE€HHBIX OpraHu3moB B nuuty? ITouemy?
3.BbIBOJ: Kak AMYHO Bbl OTHOCUTECHh K KJIIOHMpOBaHUIO uesoBeka? [lo-
yemy? Xotenau Obl BB B OyyIIeM MoxyduTh cBoero kinoHa? [Touemy?

Konmponsnsie éonpocwi

1. Yto Takoe OMOTEXHOJIOrUA?

2. Uem oTnuyaeTcsl TeHETHUECKAs CEJICKIIMS U TeHHAs WHXKE Hepus?

3. [IpuBenuTe apryMeHTHI «33a» U «IIPOTUBY» HUCIIOIb30BAaHUS TPAHCTEH-
HBIX NMPOAYKTOB (MOXXHO HCIIOIB30BATh HE TOJILKO MaTepual CTaThH).

4. Tlpu KakuX YCJIOBUSAX HMPOAYKTHI, MOJTYYCHHBIE U3 TPAHCTEHHBIX Op-
TaHU3MOB, MOT'YT CUHTATHCSI O€30TIaCHBIMU?

5. Uro Takoe kioH? B0O3MOXHO JIM BO3HHKHOBEHHE KJIOHOB 4elIOBEKa
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 BinonHeHNUs paboOThl CTYIEHT
-BJIajieeT OMOJIOTHYECKOM TEPMUHOIOTHEH -
- TAET MOJIHbIE OTBETHI Ha BOMPOCHI
- BBICKa3bIBAET JIMUHYIO TOUKY 3pEHUs Ha 00CyKaaeMble IPOOIEMbI

Kpamxkuit meopemuueckuit 0030p no meme
I'ennast uHKeHepUs
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buorexHonorueil Ha3pIBalOT COBOKYITHOCTh TEXHUYECKHX IpHeE-
MOB, MCIIOJIb3YIOIIUX pa3IMyHble OMOJIOrMYECKHE CUCTEMBbl MU JKUBBIE
OpPTaHMU3MBI JUIsI CO3/IaHUSI WM 00pabOTKU MPOAYKTOB CaMOTO Pa3sHOTO
Ha3HA4yEHUs.

CyliecTBYIOT HECKOJIBKO oTpacieil omorexnosnoruu. Hapsiny c
IIOJyYeHUEM aHTUOMOTHKOB, AMUHOKHCIOT, TOPMOHOB OMOTEXHOJIOTU-
YECKUMHU METOJIaMU CYIIECTBYIOT U JIpyrue MPOAYKTHI, MOIydaeMble C
IIOMOILBIO OTpaciel OuorexHonoruu. Haubonbiire cropsl BhI3bIBAIOT
TPAHCT€HHBIE OPTAaHU3MBI U KIIOHUPOBAHUE KUBOTHBIX.

['eHHast MHXEHEpPHUs — 3TO METOJbl M3MEHEHUs T'€HETHUYECKHX
CBOMCTB OpPraHHW3MOB B PE3yJbTaTe BBEICHMS B UX KJIETKU I'€HOB JIpY-
I'MX OpraHu3MoB. B pe3yibraTe 1mosy4aroTcs TpaHCT€HHbIE OPraHU3MBI.

['eHeTHKHN CKpeCcTUTh OaILTy ¢ KaprodeneM He MOTYT, a T'eH-
Hble MH)KEHEepbl — MOryT. ['eHeTHueckas cenekius yaydiiaeT Kojauye-
CTBEHHbBIE XapaKTEPUCTUKU COpTa WM MOpOJbl (YpOxKalHOCTb, YCTOM-
YUBOCTb K 3a00JI€BaHUSIM, HAJIOM U Jp.); TeHHAs MH)KEHEepHUsl CIocoOHa
CO3/1aTh MPUHIUIINAIBHO HOBOE KaU€CTBO — IIEPEHECTH I'€H, €ro KOAu-
PYIOLIMI, U3 OAHOTO OMOJIOTUYECKOr0 BUIA B JPYTrOM, B YaCTHOCTH, T'eH
MHCYJIMHA OT 4elloBeKa B JIpOoxoKu. W reHeTnuecku mMoauduuupoBaH-
HbIE IPOACOKU CTAHOBSTCS (PaOpHKOI HHCYIIMHA.

Cunraercs, 4TO €IMHCTBEHHOE MPUHIMUIHAIBHOE MPENsATCTBUE,
CTOsIlIeEe Tepe]] TEHHBIMU HWHXEHEepaMHu, — 3TO WJIW UX OTpaHUYeHHas
¢daHTa3us, WIM OrpaHudYeHHoe (uHaHcHpoBaHue. HenpeogonuMbix
MPUPOJHBIX OTPAHNYCHUH B TEHHON MHXCHEPHH, TIOX0XKE, HET.

[Tpr co3maHuM TakuX OPraHW3MOB BBICKA3BIBAIOTCS OMACEHUS
OMOJIOrMYECKOr0 M HKOJIOTMYECKOT0 HPABCTBEHHOTO, 3THYECKOro, (hu-
J0cocKoro, peauruo3Horo xapakrepa. B 1973-1974 rogax OblM BbI-
paboTaHbl MpaBuiIa TEXHUKH O€30MaCHOCTH MO OOpAIEHUIO C TpaHC-
reHHbIMU opraHuzMamu. Ilo mepe yckopsiromerocs pasBUTUs T€HHOU
MHXEHEPUU CTPOTrOCTh MpaBMJI OE30MAaCHOCTH BCE BPEMsI CHUYKAIACh.
[lepBoHayabHBIE CTPAXU OKA3AJIUCh CUIIBHO MPEYBEITHMUECHHBIMHU.

B urtore 30-1eTHEr0 MUPOBOrO ONBITA FTEHHON MHXXEHEPHUH CTAJIO
SCHO, YTO CIy4YaillHO B IIPOLECCE «MUPHON» N€HHOW MH)XXEHEPUU 4YTO-
00 BPETHOTO BO3ZHUKHYTH HE MOXeT. B oOmiem, 3a Bce 30 et uHTeH-
CHUBHOT'O M BCE PaCILIUPSIOUIETOCsS] IPUMEHEHUSI TEHHOW MHKEHEPUU HU
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OJIHOT'O Cilydass BOSHUKHOBEHMsS OIIACHOCTH, CBSI3aHHOW C TPaHCTEHHBI-
MU OpraHu3MamH, 3apeructpupoBaHo He Obuio. Korga peus uper o6
OIIACHOCTH WJIM 0€30IIaCHOCTU TPAaHCI'€HHBIX OPraHM3MOB U IPOAYKTOB
U3 HUX IOJIyYEHHBIX, TO CaMbl€ PaclpOCTPaHEHHbIE TOUKU 3PEHUS OC-
HOBBIBAIOTCSI TIPEUMYIIECTBEHHO Ha «OOIMIMX COOOpaKEHUSX H 3PaBOM
cMbIciie». BOT 4T0 0OBIYHO FOBOPSIT T€, KTO MPOTUB:

- 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 HaJI0 3TOTrO JeJaTh BOOOILE.

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

- B TEUEHHE MMJUIMAPJOB JIET 3BOJIOLMM IPHPOJA YCIHEIIHO
«mepenpoboBana» Bce BO3MOXKHbIE BapUaHThl CO3JaHMs KHUBBIX Opra-
HU3MOB, IT0YEMY XK€ JESATEIbHOCTh YEJIOBEKA 110 KOHCTPYUPOBAHUIO U3-
MEHEHHBIX OPTaHU3MOB JIOJ’KHA BBI3bIBATH OMACEHUs?

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

Jluckyccns 0 BBITOAAaX U OMACHOCTSX MPUMEHEHHS TPaHCTEHHBIX
OpPraHU3MOB OOBIYHO KOHIIEHTPUPYETCS] BOKPYT IJIABHBIX BOMIPOCOB O
TOM, OIACHBI JIM MPOAYKTHI, TOJy4YEHHbIE U3 TPAHCTEHHBIX OPTaHU3MOB
Y OTIaCHBI JIU CaMM TPaHCTE€HHBIE OPraHU3MBI JUIsl OKpY KaroLeil cpeabl?

[To xapakTepucTHKaM TpaHCT€HHAs MPOIYKLHS HE OTIMYAETCS
OT AQHAJIOTMYHBIX MPOJYKTOB, MOJYYEHHBIX U3 €CTECTBEHHBIX MPHUPO-
HBIX UCTOYHHMKOB. DTO HEOJAHOKPATHO J0KAa3aHO TECTUPOBAHHEM, KOTO-
poe 00s13aTeIbHO TPOBOAUTCS TEPE BBIITYCKOM Ha PHIHOK MPOJYKTOB,
MOJTyYEHHBIX W3 I'€HETUYECKH MOIU(HUIMPOBAHHBIX OpraHu3MoB. Me-
TO/BI 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, MOTyYeH-
HbI€ U3 JIIOOBIX M€HETUYECKH MOAU(PUIMPOBAHHBIX OPTaHU3MOB, 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 MapKUPOBKY, KOTOpas MO3BOJIHT
BbIOpaTh: 1) JMOpOrHe «IKOJIOTUYECKH YHUCThIE» HE TPAHCTEHHBIE MPO-
IYKTHI, TOJIY9eHHBIC 03 MPUMEHEHUS! XUMUYECKUX YI0OpEeHUM, TTeCTH-
IU0B U TepOUINIOB WK 2) HE TPAHCT€HHbIC, BhIPAILIEHHBIE C TpUMe-
HEHUEM XWMHWH, WU 3) TPAHCTCHHBIC, HO BBIPAIICHHBIC 0€3 «XHMHW,
[IeHa KOTOPBIX JIOJKHA OBITh B HECKOJIBKO Pa3 HIKE, YeM IKOJIOTHUYECKU
YHUCTHIX.

[TpousBoacTBeHHBIE MOCeBbI TP yke 3aHMMaroT OonbIIne I10-
Iaau, 1 OHU TIPOJIOJDKAIOT paciupsaThes. 3a nocinenuue 12 ner 8 CIIA
BBIpaleHo 3,5 TpJIH TpaHCTeHHbIX pacTeHuid. [Ipu 3ToM He ObuLIO 3ape-
TUCTPUPOBAHO HU OJHOTO CiIy4asi BOSHUKHOBEHHS CEPbE3HBIX MEIHKO-
OMOJIOTMYECKHUX TOCTIEACTBUN UX MPOU3BOJICTBA U HCIIOIH30BAHUSI.

B nesiom nipu orieHke cTeneHn OMOJIOTUYECKON U AKOJIOTUUECKOU
OIMACHOCTH MO MPUHIUIY OJIM3KOro cxoictBa 6e3omacHoe TP momxHO
OBITH TIOXOKUM Ha €r0 UCXOHBIM HETPAHCTCHHBIN aHAJIOT.

Wtak, reHHbIE WHXKEHEPHl YTBEPXKIAIOT, YTO TPAHCTEHHBIE MPO-
TYKTHI O€30MacHbI U JEIIEeBhI, YTO TPAHCTEHHOE CEIhCKOE XO035IMCTBO HE
TOJIBKO 0OJiee SKOHOMUYHO, HO U 00Jiee IKOJOTUYHO, YeM TPaAUIHOH-
HOE, OCHOBAaHHOE Ha MacCOBOM NPUMEHEHHH XUMUYECKUX CPEICTB 3a-
[IUTHI PACTEHU.

Kionuposanmue.

Ente omauM IOCTHKEHHEM OMOTEXHOJIOTHH, BBI3BIBAIOIIUM MHOTO CIIO-
POB, SIBJIsIETCS KJIOHUPOBAHHUE MIIEKOMUTAIOIINX, B YACTHOCTH KIIOHUPO-
BaHHE YE€JIOBEKa.

Ceiiuac KJIIOHAaMH HA3bIBAIOTCS 0COOU KMBOTHBIX WIIU PACTEHUH,
MOJTyYEHHBIC ITyTEM OECIOJIOT0 Pa3MHOKEHUSI M UMEIOITUE TIOTHOCTHIO
UJCHTUYHBIE TEHOTUNBL. KIOHHMpOBaHMEM Ha3bIBAIOT HCKYCCTBEHHOE
MOJTyYeHUE KJIOHOB )KHBOTHBIX.

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

[Ipenmonaraercs, 4TO0 MOXHO MCIOJIB30BaTh KJIOHUPOBAHHE IS
MIPEOJIOJICHUST OECIIIONUS — TaK Ha3bIBAEMOE penpoO0yKmueHoe KIOHU-
posanue. becruioane, NeHCTBUTENBHO, — YPE3BbIUAHHO Ba)kKHAS 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 MPUHUMUIINAIBHO HOBOI'O MOXKET JaTh KJIOHUPOBAaHUE IO
CPaBHEHHUIO, HAIPUMEP, C IKCTPAKOPIOPAIBHBIM OIJIOJOTBOPEHUEM C
HCIIO0JIb30BAaHUEM JJOHOPCKHUX MOJIOBBIX KJIETOK? YeCTHBI OTBET — HU-
yero. KionupoBaHHbIil peOeHOK He OyAeT UMETh I'€HOTHUIIA, SIBJISAOLIe-
rocsi KOMOMHAIKMEH TEeHOTUIIOB MY’Ka M JKEeHBL. [ eHeTHuYecKu Takas Je-
BOUYKa OyZeT MOHO3UTOTHOM cecTpoil cBOel MaTepH, I'€HOB OTLA y Hee
He Oyner. TOYHO Tak ke KJIOHUPOBAHHBIM MaJb4uK Ul CBOCH MaTepH
OyzeT reHeTH4ecKu yyxa. B TakoM ciydae — 3aueM 3Ta CIOXKHas H,
YTO 0COOEHHO Ba)KHO, OYEHb PUCKOBaHHas Ipoueaypa? A eciiv BCIOM-
HUTb 3((YEKTUBHOCT KIOHUPOBAHUS, IPEICTaBUTh cebe, CKOJIbKO
HY)KHO MOJYYUTh SUIIEKIETOK, YTOObI POIMJIICS OJUH KJIOH, KOTOPBIN K
TOMY K€, BO3MOXHO, OyJ1eT OO0JbHBIM, C YKOPOUEHHOM MPOAOIKUTEIb-
HOCTbBIO JKHU3HH, CKOJIBKO SMOPHOHOB, YK€ Ha4aBIIMX KUTb, OIMOHET,
TO NEPCIEKTUBA PENPOAYKTUBHOIO KIOHUPOBAHUS Y€JI0BEKA CTAHOBUT-
cs ycTpamaromieid. B OonblIMHCTBE TEX CTpaH, IJie TEXHUYECKU BO3-
MOKHO OCYILECTBICHHE KIOHUPOBAaHUS YEJIOBEKAa, PENPOAYKTHBHOE
KJIOHUPOBAHHE 3alPELIEHO 3aKOHOATENIBHO.

Tepanesmuueckoe K1oHUpoaHue MPEAIONAraeT MOIyYCHUE dM-
OpuoHa, BeIpalluBaHue ero 10 14-1HeBHOrO BO3pacTa, a 3aTe€M UCHOJb-
30BaHNE€ YMOPHOHAIBHBIX CTBOJIOBBIX KJIETOK B JiedueOHbIX Lensx. Ilep-
CIIEKTHUBBI JICYEHUS C TIOMOILBIO CTBOJIOBBIX KJIETOK OLIETOMIISIOIN —
U3JIeYeHNEe MHOTHMX HEeHpoJereHepaTuBHBIX 3a0o0jeBaHUil (Hampumep,
Oone3neit AnbureiimMepa, IlapkuHCOHA), BOCCTAHOBJIEHUE YTPAayeHHBIX
OpraHoB, a MPU KJIOHUPOBAHUU TPAHCTEHHBIX KJIETOK - JICYEHHE MHOTHX
HaclieICTBEHHBIX Oose3Heil. Ho mocmoTpuM mpasae B nuio: GakTuye-
CKHU 3TO O3HAYaeT BBIPACTUTh ceOe OpaTuka WK CeCTPUUKY, a IOTOM —
yOuTh, 4TOOBI MCTIOIB30BATH MX KJIETKU B KauecTBe JiekapcTsa. U ecin
yOuBaeTcs He HOBOPOXK/IEHHBIN MIIaJieHell, a IByXHeIeIbHbI SMOPHOH,
7ena 3To He MeHseT. [[0aToMy yueHble MIyT Apyrue MyTH s MoJlyde-
HUS CTBOJIOBBIX KJIETOK.

Kuraiickue y4deHble ¢ LeIbI0 MONy4eHHUsI SMOPHOHANBHBIX CTBO-
JIOBBIX KJIETOK YeJIOBEKa CO3Jald THOpUIHBIE SMOPHOHBI ITyTEM KJIOHU-
pOBaHMs AJIEp KJIETOK KOXKM YEJIOBEKa B SIMIEKJIETKaX KPOJIUKOB. bblio
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nosrydeHo 6osiee 100 SMOpHOHOB, KOTOPHIE B TCUEHUE HECKOJIBKUX JTHEH
Pa3BHBAJIMCH B HCKYCCTBEHHBIX YCJIOBHSX, a 3aT€M M3 HUX OBLIH ITOJTY-
YCHBI CTBOJIOBBIC KJIETKH. YYCHBIE HAJICIOTCS, YTO TAaKOH crocob moiy-
YCHHsI CTBOJIOBBIX KJIETOK OKa)KETCsI THUECKH 00Jiee MPUEMIIEMBIM, YeM
KIIOHHPOBAHHE YEIOBEYECKUX IMOPHUOHOB.

K cuacTthio, OKa3pIBaeTCs, 4TO SMOPHOHAIBHBIC CTBOJIOBBIC
KJIICTKHU MOXXHO HOJ'Iy‘-IaTb cIc Hpome, HC HpI/I6eFa$I K COMHUTCJIBHBIM C
ATUYECKON TOYKH 3PCHUS MAHUITYJISIHASIM. Y KaXJI0ro HOBOPOKICHHOTO
B €ro COOCTBEHHOH IMyIMOBHHHON KPOBU COJIEPIKUTCS JOBOJBHO MHOTO
CTBOJIOBBIX KJIETOK. ECJIM 3TH KJIETKM BBIJICIHTD, a 3aTEM XPAaHUTh B 3a-
MOpO)KeHHOM BUAC, UX MOKHO HUCIIOJb30BaTh, €CJINM BO3HUKHECT HCO6XO-
mumocTb. Co3maBaTh OaHKH CTBOJIOBBIX KJIETOK MOXKHO YK€ ceidac.
HpaBI{a, cneﬂyeT NUMCTH B BUAY, YTO CTBOJIOBBIC KJICTKHU MOFYT HpeHOI[-
HECTH CIOPIIPH3BI, B TOM YHUCIIC ¥ HENpHITHbIC. B 4aCTHOCTH, UMEIOTCS
JaHHBIC O TOM, YTO CTBOJIOBBIC KJICTKH MOFYT JICTKO HpI/I06peTaTI> CBOI>'I-
CTBa 3j10KadecTBeHHOCTH. CKOpee BCero, 3TO CBA3aHO C TEM, YTO B HC-
KYCCTBCHHI)IX YCJ'IOBI/UIX HaJd HUMU HET KECCTKOI'O KOHTpOJI?[ Cco CTOpOHBI
opranmu3ma. A BeJlb KOHTPOJIb «COIMAJILHOTO MOBEICHUS» KIETOK B OP-
raHW3Me HE TOJBKO KECTKHI, HO BeChMa CIIOXKHBIH U MHOTOYPOBHEBBIHA.
HO BO3MOXHOCTH HCIIOJIB30BaHHUSA CTBOJIOBBIX KJICTOK CTOJIb BIICYHATIISA-
IOIIH, YTO UCCIICAOBAHUS B ATOH 00JIACTH U TIOUCKHU JOCTYITHOTO HCTOY-
HUKa CTBOJIOBBIX KJIETOK OYAYyT IIPOIOJKATHCS.

JlomycTUMO 7T KJIOHUpOBaHHE ueiioBeka B mpuHimie? Kakwe
MOCJIE/ICTBHS MOKET UMETh MPUMEHEHHE 3TOT0 CII0co0a pa3MHOXKEHHU?

OMHO W3 BIOJHE PEATbHBIX IOCICACTBUN KIOHUPOBAHHS —
HapymeHHe COOTHOIIICHMUA I10JI0OB B ITIOTOMCTBE. HC CerCT, YTO OYCHb U
OYCHb MHOTHE CEMbH BO MHOTHX CTpPaHaX XOTEJIH Obl MMETh CKOpee
MaJIbUulKa, 4€M }IGBO‘—IKy. V)Ke B HACTOSAIICC Bper[ B KI/ITae BO3MOX-
HOCTh TPECHATAJIILHOW JMArHOCTUKU I0JIa U MEpbl 1O OTPAHUYCHUIO
pO)KI[aeMOCTI/I HpI/IBeJ'II/I K TaKOMy IMOJIOKCHHIO, YTO B HeKOTOpBIX paﬁo-
HaX cpelu JeTed HaOJI0JaeTcsl 3HAYUTEIbHOE MpeodiiaaHue Mabyu-
KOB. I‘ITO 6y,21yT JC€JIaTh 3TH MaJIbYMKHU, KOT'Ja HpI/IJIeT BperI 3aBOAUTH
CEMbIO?

Jlpyroe HeraTMBHOE CJICJICTBHE IMIMPOKOTO MPUMEHEHHUS KIIOHH-
POBaHMsI — CHUXCHHE TeHETUYECKOT0 pazHooOpas3us uenoeka. OHO U
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TaK HEBEJIMKO — CYIIIECTBEHHO MEHBIIIE, YeM, HAIIPUMED, JIaXe Y TaKUX
MaJIOYHMCIEHHBIX BHJIOB, KaK 4eJI0BeKOOOpa3Hble 00e3bsiHbl. [Ipuunna
3TOT0 — PE3KOE CHUKEHUE YUCICHHOCTU BUJA, UMEBIIIEE MECTO HE Me-
Hee nByX pa3 3a nocieanue 200 Teic. jeT. PesynpTaT — OosbIoe KoJu-
YEeCTBO HACJIE/ICTBEHHBIX 3a00JIeBaHU U J1e(hDEKTOB, BEI3BIBAEMBIX TIEpe-
XOJIOM MYTaHTHBIX ajuieleil B TOMO3UIOTHOE cocTosiHue. JlanmpHeiiniee
CHIDKEHHE Pa3HOOOpa3usl MOXKET MOCTaBUTh I0J YIpo3y CYIIECTBOBa-
HUe YelloBeKa kak Buja. [IpaBaa, cripaBesIMBOCTH paau CIeAyeT CKa-
3aTh, YTO CTOJIb IIMPOKOTO PACIPOCTPAHEHUSI KIOHUPOBAHUS BPSJI JIU
CIIeTyeT OKUJATh J1aXe B OTAAJIIEHHOM OyIyIIEeM.

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

IIpakTnyeckas padora Nel4

Onucanue ocodeii BUaa 1o Mop¢o10ru4eckoMy KpUTepHIo

Ilenv pabomoi: I03HAKOMUTHCS ¢ MOP(OTOTUUECKUM KPUTEPUEM BUIA,
HAyYUTHCS OMUCHIBATh XapaKTepHble MOP(OIOTHUECKHE TPU3HAKH BH-
11a, OTIPEACIISATh MPUHAITICKHOCTh OPTaHU3MOB K OJTHOMY WJTU Pa3HbIM
BUJIaM TI0 MOP(}OIOTHYECKOMY KPUTEPHIO.

Cpeocmea odyuenusn:
Xo00 pabompt:
1. PaccMoTtpuTe pacTeHHUs ABYX BHJIOB OJTHOTO pOJia, OXapaKTepHu-
3yiiTe 0COOEHHOCTH BHELIHETO CTPOCHUSI OCHOBHBIX OPT'aHOB
pacTteHust (KOpeHb, CTEOENb, JINCThS, LIBETKH, IJIOJIbI, CEMEHA).

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

Penbka qukas

Penwka oropo-
Has

KopueBas cuctema

Kopens

Crebensb (BrIcOTa, hOP-
Ma)

Jlucropacnonoxxenue

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

Couernusa

[BeTkn

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

Cemena (dopma, pazmep,
OKpacka, KOJIMYECTBO)

2.01ueHuTe AOCTATOYHOCTh TMPEICTABICHHBIX BaAMH XapPaKTEPUCTUK
Ui OOHApYKeHUs JaHHBIX BHJIOB B Mpupoje (caenaiiTe 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
BU?

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 TOHKHM, BETBSAILIUKCS.
Crebenp npsamocTosuuii, BeicoToi 30- 60 cM, pa3BeTBIEHHBIH, KOPOT-
KOBOJIOCUCTBI. JIuctesa YEPELIKOBBIE, JIUPOBUIHO-TIEPUCTO-
pa3zienbHEIE, c HEepaBHOMEPHO-3y0UaThIMH, IIPOJI0JITOBATO-
aineBuAHbBIMA JosiMu. CorBerre KuCTh. L[BeTku mpaBuiibHbBIE (CHM-
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METPUYHBIC), O000EMNOJbIe, pa3eIbHO-IENeCTKOBbIe. (OKOJIOIBETHUK
JBOMHOM, 4-X YJICHHBII; YallIETMCTUKH 1[BETKA 3€JI€HBIE, IPSIMOCTOSIUHE.
Jlenectku (10 20 MM JITUHOWM) PaCHONIOKEHBI 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.
IInon - cTpy4oK, TBEPABIM, YWICHUCTBIN, HE PACKPBIBAIOIIMNCS, C JUIMH-
HbIM HOcukoM. Dopma miona - muuHapuyeckas. [locne co3peBanus
pacnagaetcst Ha 5-8 (11) OT/AENbHBIX WICHUKOB, COAEPKALIUX 110 OJTHO-
My cemeHH. CITOCOOHOCTHIO CTPYUKOB pacnagarbcs Ha WICHUKU pebKa
JUKasi OTIIUYAETCS OT IPYTUX KPECTOLBETHBIX, B YACTHOCTH OT TOPYHIIBI
nosieBoil u cypenku. L[Ber mioxa - OnenHo-kenTvid. Pazmep miona -
mrHa 30-80 MM, mupuHa 3-4 mm. Pasmep cemsnH - quamerp 3-3,5 M.
dopma ceMsH - OBalbHO-IIApOBHAHAA. L[BeT ceMsH - KpacHOBaToO-
Kopu4HeBbIi. [myOnHa nmpopactanus - 2-5 cMm. XKuzHecrmocoOHOCTH ce-
MsH B 1touBe - 0osee 10 jger. MakcuManpHas [JIOJOBUTOCTE - 12 TEHIC.
cemsH, cpennsist - 160-2500 cemsin. Temmeparypa npopacTaHus - 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,
0cOOEHHO B TOJIEChE€ M B CEBEPHOM YACTH JIECOCTENH, a TaKKe
B 3anagHoii EBpore, 3a uckimouenuem cepepuoit CkanannaBuu, Mamoit
Aszun, penko - Ha Kaskaze, B Cubupu u Jlansnem Boctoke. 3acopsier
SpOBBIE TIOCEBHI (AUMEHS, OBCa, rOpOXa, JIbHA, JIIonK1Ha). Pacrer Ha ny-
rax ¥ macrouiax, oropogax, mo o00YMHaM JOPOT U B MOCEBAaX MHOIO-
JIETHUX TpaB U T. 1. XOpollIee MEJOHOCHOE U MAaCIUYHOE pacTE€HUE, HO
HETIPUTOJIHO KaK 3€J€HbI KOPM.

PEJbKA IOCEBHAS (PEJbKA OT'OPOTHAST)

JIByneTHee pacTeHHE CEMENCTBA KPECTOLBETHBIX, BBICOTOM 30-
70 cM, ¢ TMPOBUAHBIMH, IEPUCTOHAAPE3AHHBIMH, KECTKOBOJIO-
CHCTBIMHU JIUCThSIMU. JIMCTBS U cTeOenb Mano onymieHsl. Ha
[IEPBOM 'Oy JA€T PO3ETKY JUCTHEB U CUIIbHBIN CTEPKHEBOU

KOpHeT10.1 (O0BION, CBEKJIONMOA00HBIN, MSICUCTBIN, COYHBIN,
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CHAPYXH YEPHBIN, BHYTPHU O€JIBIH, C OCTPHIM KI'YYUM BKYCOM H
3araxom, BbI3bIBalOIIMM cie30TeueHue). Ha BTopoii rog mnoss-
JsieTcs NpsAMOi cTe0elb ¢ pa3BETBICHUEM B BEpXHEW YacTU U
KHCTEBUIHOE colBeTHE (KUCTh). LIBeTKM nmuioBble, Oernbie ¢ (u-
OJIETOBBIMU MPOKUIIKAMU WJIN PO30BBIE, € 4 JIenecTKaMu (CTpo-
€HME KaK y BceX KpecTolBeTHbIX). [1nox - cTpydok, BepeTeHo-
00pa3HbIi, TOJICTHIN, B3IyThIN, HEpacKphIBatomuiics. CemeHa
OBaJIbHOM (hOpMBI, TEMHBIE, MeJIKHE. Pesibka 11BETET B anperne-
Mae, IJI0/Ibl CO3pPEBAIOT B Mae-uioHe. Bo3nenbiBaercs B cagax u
Oropo/iax Mo4YTH IIOBCEMECTHO

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 10 MPE3CHTAIUAM, YIeOHOMY BHEO,
MPUIIOKEHHUIO K padoTe.

3.3anoaHUTH TA0IHITY:

Teopun n runoressl | CymHocTh Teopuu win | 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 BOSHUKHOBEHHSI KM3HM Ha 3emuie».
1. Kpeannonusm.

CornacHo 3TOi TEOpUM KU3Hb BO3HUKJA B pE3yJIbTaTe Kakoro-
TO CBEPXBECTECTBEHHOTO COOBITHS B InpouuioM. Ee mpuuepxuBaroTcs
IocjeloBaTeNM MOYTH BceX HauboJjiee pacHpOCTPaHEHHBIX PEITUTHO3-
HBIX YYCHUH.

TpaauunoHHOE MYHEHCKO-XPUCTHAHCKOE MPEICTaBIEHUE O CO-
TBOPEHUU MUPa, u3noxkeHHoe B Kuure beiTus, BbI3bIBAIO U MPOIOIIAKA-
€T BBI3bIBaTh CIOpPbI. XOTS BCE XPUCTHAHE MPU3HAIOT, 4TO bubmus —
3TO 3aBeT ['ocnona nroAsIM, 0 BOIIPOCY O JJIMHE «IHS», YIIOMUHABIIIE-
rocst B Kuure boiTHs, cynecTByroT pazHoriacusi.

HekoTopseie cunTaroT, 4T0 MUp U BCE HACEISIIOLINE €T0 OPraHU3-
MBI ObUIH cO37aHbl 3a 6 nHel no 24 yaca. [[pyrue xpucruaHe He OTHO-
ciated K bubnum xak k Hay4yHOM KHHUre U cuuTaroT, yto B Kuure beitus
U3JI0’KEHO B MOHATHOW JUIs JII0JeH popMe TEOI0rn4eckoe OTKPOBEHHUE O
COTBOPEHMH BCEX JKMBBIX CYILECTB BCEMOTyIlUM TBOpLIOM.

[Tpouiecc GOXKECTBEHHOIO COTBOPEHUS MHpa MBICIUTCS Kak
MMEBIIUN MECTO JIMIIb OJHAXAbI U MOTOMY HEIOCTYIHBINA 11 HaOII0-
NeHUsl. DTOro JOCTAaTOYHO, YTOOBI BBIHECTH BCIO KOHIEMNIMIO Oo0xXe-
CTBEHHOT'O COTBOPEHHMs 3a paMKM Hay4dHOro uccienoanus. Hayka 3a-
HUMAaeTCs TOJIbKO TEMU SIBJIEHUSIMHU, KOTOPbIE MOIAI0TCSI HAOIIOACHHUIO,
a MOTOMY OHa HUKOTJa He OyJeT B COCTOSIHMM HU JI0Ka3aTh, HU OINpPO-
BEPTHYTH 3Ty KOHIIETIHUIO.

2. Teopusi CTALIMOHAPHOIO COCTOSTHUS.

CormnacHo 3ToM TeopHuH, 3eMJIsl HUKOT/Ia HE BO3HUKAJIA, a CyIIe-
CTBOBaJIa BEYHO; OHA BCErja crocoOHa MOJAEeP)KUBATh KHU3Hb, a €CITU U
U3MEHSIach, TO OYEHb MaJIO; BUJIbI TOXKE CYILIECTBOBAJIN BCET/IA.

CoBpeMeHHbIE METO/IbI JATUPOBAHUS JIAIOT Bce OOsiee BBICOKHUE
OLIEHKH BO3pacTa 3eMJIH, YTO MO3BOJISIET CTOPOHHUKAM TEOPUU CTaLNO-
HapHOI'O COCTOSTHUSA T0J1araTh, 4TO 3€MJI U BUJbI CYLIECTBOBAJIN BCE-
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raa. Y KaxJIoro BUaa eCTh 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 NIOSIBJIIEHUS UM BBIMUPAHUS TOTO WJIM MHOTO BU/A, U IPUBOJAT B
KauecTBEe IMpUMeEpa MPEJCTABUTENS KUCTENEpPhIX phl0 — JaTUMEPUIO.
[lo mameoHTONOrMYecKUM JaHHBIM, KHCTEIEpble BbIMEpPIH OKojio 70
MJH. JeT Ha3ad. OQHAaKo 3TO 3aKIIOUEHHE MPUIIOCH MEPECMOTPETH,
Korja B paiiloHe Majarackapa ObUTH HAWIEHBI KHUBBIC TPEICTABUTEIIN
kuctenepblx. CTOPOHHUKU TEOPUHM CTAlMOHAPHOI'O COCTOSIHUSI 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 MOsBIEHHE KaKOro-indo
MCKOIMAaeMOr0 BH/IA B OMPECIIEHHOM ILIACTe OOBICHIETCS YBEIMUYCHUEM
YHUCJIEHHOCTH €ro MOMYJSALUU WINA NEPEMELIEHUEM B MecTa, Oiaronpu-
SITHBIE JUISI COXPAHEHUS! OCTATKOB.

3. Teopusi naHcHepMUH.

Ota Teopus He MpeajaraeT HUKaKoro MexaHu3ma Jjsi o0bsicHe-
HUS NIEPBUYHOIO BO3HMKHOBEHHMS KU3HU, a BBIABUIAET UJICIO O €€ BHE-
36MHOM NPOUCXO0XKJIeHHU. [IoaTOMY ee Henb3s cuuTaTh TEOPUEH BO3-
HUKHOBEHHS KM3HHM KaK TaKOBOM; OHa MPOCTO MEPEHOCUT MpolieMy B
Kakoe-To Apyroe mecto Bo Beenennoil. ['unoresa 6buta BeiiBuHyTa FO.
JIubuxom u I'. Puxtepom B cepenune XIX Beka.

CornacHo rumnore3e NaHCIEPMUU KU3Hb CYIIECTBYET BEYHO U
MIEPEHOCUTCS C IIJIAHETHI Ha IUIaHeTy Mereoputamu. [Ipocreiimme opra-
HU3MBI MJIM UX CIOPBI («CEMEHA XKU3HM»), ToMajasi Ha HOBYIO IUIAHETY
U Haizs 3/1ech OJaronpusaTHBIE YCIOBUS, Pa3MHOXKAIOTCA, AaBas Ha4yajo
ABOJTIOIUU OT MPOCTEHIHX (OPM K CIOKHBIM. BO3MOXKHO, YTO JKH3HB
Ha 3eMJie BO3HHUKJA U3 OJHOW-€AUICTBEHHON KOJOHUHM MUKPOOPTaHHU3-
MOB, 3a0pOILIEHHBIX U3 KOCMOCA.

s 060CHOBAaHUS 3TOM TEOPHM HCMOJIB3YIOTCS MHOTOKPATHBIE
nosienenns HJIO, HackanmbHbIe M300pakeHUs MPEIMETOB, MMOXOKUX Ha
paKkeThl U «KOCMOHABTOB», a TaKXe COOOLICHHs SKOOBI O BCTpeYax C
MHOIUIaHeTsiHaMU. [Ipyn nM3ydeHnn MarepuanoB METEOPUTOB M KOMET B
HUX OBUTM OOHApPYKEHBI MHOTHE «IIPEALIECTBEHHUKHU KUBOT'0» — TaKHe
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BELIECTBA, KaK LIMAHOTEHbI, CHHUJIbHAS KHMCJIOTa U OPraHUYECKUE CO-
€IMHEHHUs, KOTOPBIE, BOBMO)KHO, ChIIPAJIA POJIb «CEMSAH», MAalaBIIUX Ha
roJIyto 3emiIio.

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

* YHHUBEPCAIBHOCTH '€HETUYECKOI0 KOJa;

*  HEOOXOJUMOCTH JAJIsi HOPMAJIBHOIO METAab0JIM3Ma BCEX KHUBBIX CY-
IIeCTB MOJMO/IeHA, KOTOPBII BCTpeyaeTcsi ceddyac Ha IUIaHeTe KpaifHe
peaxo.

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

4. ®u3nyecKue runorespl.

B ocHoBe (u3HYeCKHX THUMOTE3 JISKUT NMPU3HAHHE KOPEHHBIX
OTJIMYMH KUBOTO BEIECTBA OT HEXKUBOTO. PaccMoTpuM rumnoresy mpo-
UCXOXICHUS KU3HHU, BbIIBUHYTYIO B 30-e ronbl XX Beka B. . Bepnan-
CKHUM.

B3rnsael Ha cylHOCTb )KM3HU IpUBEIU BepHasnckoro K BbIBOY,
YTO OHA MosiBMiIach Ha 3emie B ¢opme O6uochepsl. Kopennsie, pynaa-
MEHTaJbHbIE OCOOEHHOCTH >KMBOT'O BEIIECTBAa TPEOYIOT Uil €ro BO3-
HUKHOBEHUSl HE XMMMYECKUX, a (PU3NYECKHUX MPOILIECCOB. DTO JIOJIKHA
ObITH CBOeOOpa3Has KaTacTpoda, MOTPSCEHHE CaMHUX OCHOB MHpPO3[a-
HUSL.

B cootrBercTBuM ¢ pacnpoctpaneHHbIMH B 30-x rogax XX Beka
runore3aMu odpasoBanus JIyHbl B pe3ysbTaTe OTpbIBa OT 3eMJIN Bellle-
CTBa, 3alOJHABLIETO paHee THXOOKEeaHCKYI BHaauHy, BepHaackuit
MPENIOJIOKUII, YTO 3TOT IMPOLECC MOT BBI3BATh TO CHUPAJIbHOE, BUXpE-
BO€ JIBIDKEHHUE 36MHOTO BEIECTBA, KOTOPOE OOJIbIle HE TOBTOPUIIOCH.

BepHanackuili NMpPOMCXOXKACHUE JKU3HU OCMBICIMBAI B TEX XK€
MacmTabax ¥ MHTepBaJlax BPEMEHH, YTO U BOZHUKHOBEHHE camoit Bce-
neHHo#. [Ipu xkaTacTpode yciaoBHs BHE3aITHO MEHSIOTCS, U U3 IPOTOMa-
TE€PUH BO3HMKAIOT )KUBAsi U HEXXUBAsi MaTEpusl.

5. XuMHn4yecKkue runoresnbl.

Ota rpynma rurnoTe3 OCHOBBIBAETCS HA XMMUYECKOH crie-1uduke
KU3HU U CBSI3bIBACT €€ MPOUCXOXKAeHUE ¢ uctopuel 3emnu. Paccmot-
PUM HEKOTOPBIE TUIIOTE3BI ATON IPYIIIHI.
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* YV UCTOKOB UCTOPUM XUMHUYECKUX THIIOTE3 CTOSIIU 8033DEHUS
. I'exkens. I'ekkenp cuuTai, 4To CHavyajia Moja ACHCTBUEM XUMHYECKUX
U (pU3MUECKUX NMPUYMH MOSBHIMCH COCTUHEHHUS Yriepoja. JTU Belle-
CTBa IPEJICTaBIsUIM CO0OM HE PacTBOPHI, a B3BECH MAaJICHbKUX KOMOY-
koB. [lepBryHBIE KOMOYKH OBUTA CIIOCOOHBI K HAKOTUICHUIO Pa3HBIX Be-
LIECTB M POCTY, 32 KOTOPBIM CIJIEIOBAJIO JEJI€HUE. 3aTeM MOSIBUIIACH
Oe3bsiiepHas KJIeTKa — UCXOoaHas (hopMa JIJisi BCeX JKMBBIX CYIIECTB Ha
3emute.

* OmnpeneneHHbIM 3TAllOM B Pa3BUTHUH XUMUYECKUX THUIIOTE3
abuorenesa crana konyenyusi A. 1. Onapuna, BeIIBUHYTast UM B 1922—
1924 rr. XX Beka. ['mnoteza OmapuHa mnpeacTaBisieT coOON CHHTE3
nappuHu3Ma ¢ Ouoxumuei. Ilo OnapuHy, HaclIeICTBEHHOCTh CTajia
ciencrteueM otoopa. B runorese OmapuHa jxenaeMoe BBIIACTCS 3a JIei-
cTBuTenbHOe. CHavana Hee OCOOCHHOCTH KH3HU 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 aMUHOKHCIOTaMHU,
KOTOpBIE OHU KOAUPYIOT. B 3TOM rumoTese nepBUYHAS KUBasi CUCTEMa
BUJUTCS KaK OMOXMMHYECKas XU3Hb 0€3 OpPraHu3MOB, OCYIIECTBISIO-
1asi CaMOBOCIIPOUM3BEICHHE U 00MeH BeriecTB. Opranu3Mel xe, mo JIx.
bepnany, mosBIsSOTCS BTOPUYHO, B XOJ€ 0O0OCOONEHHUS OTIEIBHBIX
Y4acTKOB TaKOM OMOXMMHUYECKOM KU3HU € TIOMOIIIbIO MEMOpaH.

* B kauecTBe nocienHel XMMUYECKON TUIIOTe3bl BO3SHUKHOBE-
HHUS )KU3HU Ha HalIed TUIAHETE paccMOTpuM eunomesy 1. B. Boiimkesu-
uq, BbIIBUHYTYIO B 1988 rogy. CornacHo 3TOi runore3e, BOSHUKHOBE-
HUE OPraHMYECKUX BEIECTB TMEPEHOCUTCS B KOCMHUYECKOE IMPOCTPaH-
cTBO. B crienuuyueckux ycioBUSIX KOCMOCA UIET CUHTE3 OPraHUYeCKIX
BEIIECTB (MHOTOUYMCIICHHBIE OPIIAHMYECKHE BEIIECTBA HaWIEHBI B Me-
TEOpUTaX — YIJIEBOJIbI, YTIEBOAOPO/bI, a30TUCThIE OCHOBAHUS, aMUHO-
KHCJIOTHI, )KUPHBIE KUCTIOTHI U JIp.). He uckimodeHo, 4To B KOCMHYECKUX
MPOCTOpaX MOTIU 00pa30BaThCs HYKICOTHUIBI U Aaxke Moiekynsl JTHK.
OpnHako, M0 MHEHMIO BoHTKeBHYa, XMMHUECKas IBOJIOIHSA Ha OOMIb-
muHCTBe 1uiaHeT CONHEYHOM CHCTeMBbl OKa3ajach 3aMOpPOXKEHHON u
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IIPOJOJDKHUIIACH JIMILB HA 3emile, Hallid TaM noaxojsuiie yciaosus. [lpu
OXJIQX/ICHUH U KOHAECHCAIIMU ra30BOM TYMaHHOCTU Ha MEPBUYHON 3eM-
JIe OKa3aJiCsl BECh HA0Op OPTaHUYECKUX COCIMHEHUU. B 3THX yCcIoBUSX
YKUBOE BELIECTBO MOSIBUJIOCh U KOHJEHCUPOBAJIOCH BOKPYI BO3HHMKIIMX
abuorenno monekyn JIHK. Wrtak, mo rumote3e BoiiTkeBuda mepBoHa-
YaJlbHO MOSBUJIACH JKU3Hb OMOXMMHUYECKAsl, a B XOJ€ €€ IBOJIOLUHU T0-
SIBUJIMCH OTJICJIbHBIE OPTaHU3MBI.

IIpakTuyeckas padora Nel6
AHnanu3z u oueHKa paznuuHbIX ZUROME3 NPOUCXOHCOCHUS Yel06EKA.

I[ens: npoaHanM3uPOBATh U OIICHUTH PA3IMYHBIC TUTIOTE3BI POUC-
XOJKJICHHUS YEJIOBEKa Ha 3eMIie.
Cpeocmea o0yuenusa: coOOIICHUS yUalUXcs, TPE3CHTAIMN yieOHOe
BHJIEO 110 TEME.

Xox padoTsl:
1.ITpounTtats TekcT «I MIOTE3bI MPOUCXOXKIEHUS YEJI0BEKay Ha CTp.

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

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

Nwms yuénoro nim ¢unocoda | I[Ipencraienne o mporucxoxXaeHUU

Apucrorens

K. JIuauen

W. Kant

A H. Pamumien
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A. KaBep3Hes

K.B. PoGune

K.b. Jlamapk.

Y. JlapBuH.

4.01BeThTE HA KOHTPOJIbHBIE BOIIPOCHI:

- Uro Takoe aHTPOIOreHe3, KaKue OCHOBHBIE KOHLEMIMU ITPOUCXOXKIE-
HUS yejoBeKa’?
-KakoBbl B3rIsAbl KPEAllMOHUCTOB Ha IPOUCXOXKICHHE YesloBeKa?
- B yéM CYTh KOHIIETILIUU KOocMoJIorusma?
- [lepeuncnute hakTopel, CHOCOOCTBYIOLIME MTPEBPAILEHUIO IPUMATOB B
YeJI0BEKA.

- B uém, mno-BameMy, TIJaBHOE OTJIMYME YEIOBEKAa OT KMBOTHOTO?
- Kakue B3riisi/1pl Ha MPOUCXO0XKICHUE YET0BEKa BaM OJMKe Bcero?

KpeanmoHusm — peinurno3Hasi KOHIEIIVS, COTIACHO KOTOPOH, YeI0BEK
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-3BOTIOUMOHNCTBI IPU3HAIOT BO3MOXKHOCTh OMOJIOTMYECKON
sBomonn. COrsIacCHO MM, BHJIbI )KUBOTHBIX MOTYT IPEBPAIIATHCS OJHH
B JPYrOM, OJHAKO HAMPABIIAIOICH CUIION IPU ITOM sABJISIETCS BOJIA bo-
ra. YenoBek Takke MOTI BO3HUKHYTh OT 00jee HM3KO OPraHHW30BaHHBIX
CYILECTB, OJTHAKO €r0 JyX OCTaBajJCsi HEU3MEHHBIM C MOMEHTA IIEPBO-
Ha4yaJIbHOTO TBOPEHMS, & CAMM M3MEHEHUS MPOUCXOJNIIHN I0J 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 1O/ BIMSHUEM BHEIIHUX (PAaKTOPOB M €CTECTBEH-
HOTO oTtbopa.
DBOIOIMOHHAS TEOPHUS aHTPOIIOTEHE3a UMEET OOUIMPHBIN Habop pas-
HOOOPAa3HBIX JOKA3aTENbCTB - MAJICOHTOJIOIMUYECKUX, apXE0JIOTHYECKUX,
OMOJIOTUYECKUX, TEHETUYECKUX, KYJIbTYPHBIX, INCHXOJOTHUYECKUX U
IpYyTHUX.

Teopusi BHeIIHEro BMemAaTeJbCTBa (KOCMO0J10ru3mM)CoriacHO 3TOH
TEOpUH MOSBJICHUE JIt0/IeH Ha 3emJie TaK UM WHAYEe CBSI3aHO 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 METOJaMU T'€HHOW WH)KEHEpUU;
B) CO3laHME TEPBBIX  JIIOJEH  TOMYHKYJSIDHBIM  CIIOCOOOM;
I') yIIpaBJIeHUE 3BOJIIOLIMOHHBIM Pa3BUTHEM 3€MHON XKH3HHU CUIAMU BHeE-

3€MHOT0 CBEpXpasyma;
) SBOJIIOIIMOHHOE Pa3BUTUE 3EMHOI JKM3HH M pazyma IO MpOorpamme,
M3HAYAIIbHO 3AJI0’KEHHOW BHE3EMHBIM CBEPXPA3yMOM. Teopus

NPOCTPAHCTBEHHBbIX aHOMAJMi [TociienoBaTeny faHHOW TEOPUU Tpak-
TYIOT aHTPOIOI€HE3, KaK JJIEMEHT pa3BUTUs YCTOMYMBOW IPOCTpaH-
CTBEHHOW aHOMaJIUU - TYyMaHOUAHOI Tpuaasl ""Martepus - DHeprus -
Aypa', XxapakTepHblil JUId MHOTMX IUlaHeT 3eMHOW BceneHHOH u ee
AQHAJIOrOB B INapaJUIeIbHBIX NpocTpaHcTBax. TIIA mpennosaraer, 4ro B
I'YMaHOHU/IHBIX BCEJIEHHBIX Ha OOJBIIMHCTBE MPHUTOJHBIX JAJS >KU3HU
maHeT Omocdepa pa3BUBAETCS MO OJHOMY M TOMY JK€ MYyTH, 3arpo-
rpaMMHPOBAHHOMY Ha YpOBHE Aypbl - HHPOPMALIMOHHONW CYyOCTaHIUH.
B uenom TpaktoBka anTpomnorene3a B TIIA He MMeeT 3HAUMTEIbHBIX
pacxoxkJieHu# ¢ 3BOMIOIMOHHON Teopueil. OnHako TIIA mpusHaer cy-
LIECTBOBAHNE ONPEIEICHHON IPOrpamMMbl Pa3BUTHUS KU3HU U pasyma,
KOTOpast HapsAIy CO ClydaltHBIMU (paKTOpPaMU YIPABISET IBOJIOLHUEH.

IIpakTnyeckas padora Nel7
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CocraBJ/ieHHEe cXeM Nepeaayu BellecTB U JHepPrun (ueneid mMuTaHus)
Henu: npoaomxkuts GOpMUPOBAHNUE 3HAHUHN O LEMSAX U CETSAX MUTAHUSA,
MpaBUJIC IKOJIOTUYECKON MUPAMU/IbI, HAYYUTh COCTABIISTH CXEMBI Iepe-

Ja4yu BCIICCTB U DHEPIUu.

OO0opynoBaHme: CTAaTUCTHUECKUE JaHHBIE, PUCYHKH PA3IUYHbBIX OMO-
[IEHO30B, TA0JIUIIbI, CXEMBI THINEBIX [IENEH B pa3HBIX SKOCHUCTEMAX.

Xoa padoTsl
1. 3Has nmpaBuIIO EPEX0/1a FHEPTUU C OJTHOTO TPOPHUUECKOTO YPOBHSI HA
npyroit (okoso 10 %), mocTpoiTe mupamMuy OMOMaCChl CIIETYIOIEH
MUIIEBON [EMH: paCTEHUSI — KY3HEUUKH — JISTYIIKH — Y)KH — SCT-
peb-3meesi, mpeyiaras, 4To KUBOTHBIE KaXKIOTO TPOPUICCKOTO YPOBHS
MUTAIOTCS TOJIBKO OpraHu3MaMU MpebIayIero ypoBHs. buomacca pac-
TEHUM Ha UCCIeAyeMOr TeppuTopuu coctasisiet 40 T.
3mMeesin
Vxu
Jlarymxku
Ky3neunku
Pacrenus
ToHHBI
0246810121416 18 2022242628 30 32 34 36 38 40
2. [MocTpoiiTe mupamMuay YKCeN MUIIEBON 1EMH, 3Hasl, YTO OrMomacca

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

Yoxu
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

o 3Mmes Bonk Smepuna
: 1 1 1

. Mpimib 3asi Capanua
: 1 1 1

. Pactenne

e 4 Paznnuus

DKOCHCTEMBI CTENH WMEET 3aMKHYTBHIM KPYTrOBOPOT BEIIECTB a
HWCKYCCTBEHHAsl 9KOCUCTEMbI —HE3aMKH YThI1
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e Ilenpb muTaHUsS B 3KOCHUCTEME CTCIIb 00JIEE CIIOXKHAS U COCTOUT
3 3-6 3BeHbEB W Oojiee ycroWumBhie. llenb muTaHuUs HCKyC-
CTBEHHOM IKOCUCTEMBI O0Jiee pocTasi.

e HckyccTBeHHas 5KOCHCTEMA CO3/[aHa YEJIOBEKOM a €CTECTBEH-
Has SKOCHUCTEMA CTEeIb MPUPOJIOH.

e (CxoxcTtBoO

e 1.00MeH 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 BUJIE IICIIU TUTAHUS U IIPOBEJICHO CpaBHE-
HHE UCKYCCTBEHHOW U €CTECTBEHHON 3KOCHCTEMBI
3anosHUTE CXeMy, IPEACTABJIAIONLYI0 B 000011IeCHHOM BH/1e

nmenb NUTaHuA
3KOCHUCTEMBI.

I_[em, NUTAHUSA IKOCUCTEMbI

Hemounux snepeuu
(coanye)

Asmompogui I'emepompodu

@ ==
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IIncbMeHHO gaiiTe 0TBETHI HA BOIIPOCHI:

1.1. Kakue opraHu3Mbl pa3jiarailoT OpraHUYeCKHE BEIIECTBA 0 MUHE-
paibHBIX?

1.2. K xako#i rpymrme OTHOCSTCS MPOU3BOJAUTEIN OPTraHUYECKUX BEIIECTB
B dKocucTeMe?

1.3. Kakue opranu3msl Ha3bIBaloT KoHCyMeHTamu Il mopsiaka?

3anummure uenb MUTAaHUus, B KOTOpOﬁ, B COOTBETCTBHUH C pHU-
CYHKOM 1, KOHCYMECHTOM I nmopsiika siBJA€TCHA 3asiil.

IIncbMenHo nepeuncauTe Bcex KoHcymeHToB 11 nmopsinka,
U300paKeHHBIX
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 cOOOM M C HEKUBOM NMPUPOAOH, MOMYJIALUIMHA Pa3HbIX BUAOB B
OTHOCHUTEJIFHO OJHOPOAHBIX YCIOBHSIX cpenbl. Takum obOpasom, Ouo-
I'EOLICHO3 COCTOUT M3 HEXKMBOM U KUBOM 4acCTEH OKPYKAIOLIEH CPEbl.
JIro60i1 GuoreoneHO3 UMEET €CTECTBEHHbIC TPAHUIIBI, JJIsi HETO Xapak-
TEPEH OIpeeIIEHHbIN KPyTrOBOPOT BEILECTB U SHEPIUH.

JKuBble OpraHu3Mbl B 3KOCUCTEME, MEPTBBIE MX OCTATKH U HMX
OTOPOCHI SABJISAIOTCS MUILEH U APYruX opraHusmoB. [luraTenbHble Be-
I1eCTBAa,TAKUM 00pa3oM, MEpeXOoAsIT U3 OJHOI0 OpraHu3Ma B JPYroi,
00pasyst HeNIPEePHIBHBICTINIIIECBEIC LIEITH.

Puc. 1. ITpumep nuieBoi nenu

OpI‘aHI/I3MBI, HaCCJIAI0Imue 61/IOI‘COI_ICHO3, IO CBOUM (I)YHKI_[I/I}IM
ACIATCA HAITPOAYLUCHTOB, KOHCYMCHTOB U PEAYLUCHTOB.
Haugaio MUIICBBIM LOCIIAM AAOTIHPOAYUCHTBI- IPOU3BOAUTCINO-
PraHndeCKoOro BEIICCTBAN3 HCOPraHUYCCKOTO. Onu yCBanuBarOT U3
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OKpY>Karole cpejabl BOAY, HeopraHudeckue(MUHEpaIbHbIE) COJIU, yT-
JICKUCIIBIN Ta3, KUCIOPO/ U C MTOMOIIBIO (POTOCHHTE3a CTPOSAT CBOE TEJIO.

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

KOHCYMEHTBI, KOTOpBIE MUTAIOTCA MPOAYLICHTAMH, Ha3bIBAIOTCS-
KOHCyMEHTaMu | mopsizika- TpaBOsSAHBIE WM PACTUTEIbHOSIHBIE JKH-
BOTHBIE.

KOHCYMEHTBI, KOTOpBIE IOEJAIOT TPaBOsAHBIX | mopsinka, Ha3bl-
BatoTcd KoHcyMeHTamu Il mopsaka - miuoTosaHble KUBOTHbIE (XUIIHU-
KH).

XUIIHUKOB, MUTAIOIIMXCSI BTOPUYHBIMU KOHCYMEHTaMH, Ha3bl-
BaroTKoHcymeHTamu III mopsakan T.1.

OpraHu3msl, ynoTpeOstoliye OAWH TUI MUK, IPUHAJIeKAT K
OJTHOMY TPO(HUYECKOMY YPOBHIO.

[TponylieHTBl OTHOCATCS K IMEPBOMY TPO(UUYECKOMY YPOBHIO,
KOHCYMEHTHI | mopsiaka - ko BTopoMy, KoHCyMeHTHI 1] mopsiaka - k Tpe-
ThEMY YPOBHIO U T.J.

JlononHuTENbHBIE 3BEHbS B MUIIEBOM LENU COCTAaBISIIOTAECTPU-
To¢aru, KOTOpble MUTAACh OTXOAAMH U TPYIIaMHU, MOTYT CTaTh J0ObIUe
XHUIIHUKOB (HaIp., MypaBbeJ MHUTAeTCs MypaBbsiMH). M Tak opranude-
CKO€ BEIL[ECTBO BO3BPALIAETCSI B OPraHU4YECKHIl KpyroBOpPOT.

B KkoHIle nuIeBoi LEmu HaXOAATCAPEIYLEHTbI(JIECTPYKTOPHI),
KOTOpBIE NPEBPALIAIOT OTMEPLIEE OPraHUYECKOE BEIECTBO B HEOpra-
HUYECKHE COeIMHEHHs (MUHEpaJIbHBIE BEIIECTBA).

[lepeuncieHHble KOMIIOHEHThI OHMOTE€OIEHO3a COCTaBISIOTTPO-
¢uyeckue ypoBHHU, CBsI3aHHbIE OOMEHOM U TNEPEHOCOM NUTATENbHbIX
BELIECTB U SHEPTUU.

Opranusmbl pa3HbIX TPO(UUYECKUX YPOBHEH 00pa3ylOTIHILEBbIE
L[eNU, B KOTOPBIX BEIIECTBA M SHEPrusi CTYNEHYATO IepenalTcs ¢
YPOBHA Ha ypoBeHb. Ha KaX10M Tpo(pHUECKOM YpPOBHE HCIOJB3YETCs
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 — 0akTepun ). [lacTOMIIHBIC MTUIIEBIE IS HAYHHA-
FOTCSI C JKUBBIX CYIIIECTB.

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

XKusoTHbie,

NATAIOWMECH NANANDBIO [m we,
(TpeTuyHbIe ~
norpeburenn) N

|3 XurHukm
(BTOpUUHBIE
Boaayx, / notpe6urenv)
Temneparypa,
BoAaa

) |
\ PacTurensHo- \ h:
AAHbLIe 1 ’
‘ (nepsuyHbIe K /
notpebutenu) | 11 A%y
Pacrenus - nponssoamtenu | 11 /' y
oy
l l I A r(‘
N
A 1 vlvl /a7
MNousa ~ n
% POAYKTHI
b i1 9 BblAeNneHnn
W oprasuyeckune OpraHu3mMbl-
W OCTaTKn
BewecTsa) paspywwJrenv Tomos
KUBOTHBIX
W pacTesnin
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Puc. 2. Ilpumep nuieBoit cetu

[To cnocoOy mostyueHHs] OpraHMYECKUX BELIECTB JUIs MUTAHUS
KUBBIC OPTaHU3MBI JICJIATCS Ha JIB€ OOJIBIINE TPYIIBI — aBTOTPOQBI U
reTepOTPOdHI.

ABTOTpO()HBIE OPraHU3MBICIIOCOOHBI W3 HEOPraHUYECKUX Be-
IIIECTB CUHTE3UpOBaTh opraHuuyeckue. Heobxomumble A cuHTe3a He-
OpraHu4eckue BellecTBa OepyTcs U3 BO3/yXa, IMOYBBI MU BOAbL. Tak,
HalpuMep, MpU CHUHTE3€ MCIONb3YETCs YIJIEKUCHbIN ra3, B MOJIEKYJIbI
KOTOpPOT'0 BXOJAT aTOMbI yriepoza. YTiIepoja BXOJUT B COCTaB BCEX Op-
raHUYECKUX BEIIECTB.

Jlis cuHTE3a OpraHMYeCcKUX BEILECTB U3 HEOPraHMYECKUX HE0O-
XOZMMa 3Heprus. boabIIMHCTBO aBTOTPO(HBIX OPraHU3MOB (B TOM UHC-
Jie PacTeHMs]) UCHOJb3YIOT SHEPrUI0 cojiHeuHoro ceera. CUHTE3 opra-
HUYECKUX BELIECTB I0J] IeHCTBUEM COJHEYHOI'O CBETa M3 HEOpraHuye-
CKUX Ha3bIBaeTca(poTocuHTEe30M. OpraHu3msl, CiocoOHbIe K (POTOCHH-
Te3y, Ha3bIBAIOTCS (hOTOTpOdaMu.

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

OpnHako HEKOTOpbIE OpPraHU3Mbl (B OCHOBHOM psii OakTepwii)
MIOJIY4arOT SHEPTHUIO I CUHTE3a OPraHMYECKUX BELIECTB U3 HEOPTaHU-
YEeCKMX M3 PHEPrUU XUMHUUYECKUX CBs3€il pa3iauyHbIX BemlecTB. Takue
OpraHU3Mbl HA3bIBAIOTCS XEMOTpOQamH, a MPOILECC TaKOro CHUHTe3a -
XEMOCHUHTE30M.

['erepoTpodHbIE OPraHU3MBINIONYYAIOT OPTaHUYECKUE BEIIeCTBA
CBOETO Teja U3 MOTJIONIEHHBIX UMHU APYTUX OpraHudeckux BemiecTB. K
reTepoTpodam mpuHaIIeKAT BCE )KUBOTHBIC, TPUOBI, MHOTHE OaKTEpUH.
I'ereporpodsl nurarotcs a100 pacTeHUSIMH, MO0 IPYTUMHU T'€TEPOTPO-
¢bamu, 1160 UX OCTaTKAMH.
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Ecnu Gb1 HE ObUTO aBTOTPO(OB, TO TETEPOTPO(HI HE CMOTIH OBI
®uTh. [109TOMY OUCHb Ba)KHO OXPaHSATh PACTHTEIBHBINA TOKPOB 3EMIIH.
Pactenust qar0T HaM HE TOJILKO MUIILY, HO U KUCIIOPOJI JUIsl IbIXaHUSI.

1.

Hemounux anepeuu
(coanye)
© Asmompodw Femepompogu
X
Koncymenmo: | Koncymenmu 1]
fMpodyyenmat |. . . .. * nopadxa |---* nopadxa
= : | (scopazu)
I -
Munepasshsie |
seujecmaa

3a KaxJblid BEPHO 3aMOJTHEHHBIN 3JIEMEHT CXEMBI
Maxkcumanvuoiu 6anin

2.

2.1. | Pexynentor 1 6ann
2.2. | IIpoxyneHTsl 1 6amn
2.3. | IlnoTosiqHbIC KUBOTHBIE (XUIIHUKH) 1 Gann
Maxcumanvrulil 6ann 3 banna
3.

3.1. | TpaBa—3asu—>nuca 1 6asn
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3.2. | Ha3BanbI 5 KOHCYMEHTOB (B JIFOOOM TOPSIKE): 3 Gaina
nMca, CoBa, 00Kbsl KOPOBKA, CHHHUIIA, SICTPEO
Ha3zBansl 4 kKOoHCYMEHTa 2 Gamna
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 XOJIC IBO-
JOLUU

C0’KHBIE CHCTEMBI CO 3HAYNTEIIb-
HBIM KOJIMYSCTBOM BHOB KHUBOT-
HBIX ¥ PaCTE€HUM, B KOTOPBIX I'OC-
MOJCTBYIOT NOMYJISILIUNA HECKOJb-
KX BUJIOB. IM CBOMCTBEHHO
YCTOMYHMBOE TUHAMHUYECKOE PaB-
HOBECHE, JOCTUTAEMOE CaMOpery-
JIIeH

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

IlepBuuHas IpOLYKIMS HCIIONb3Y-
€TCsl )KUBOTHBIMU U y4acTBYET B
Kpyrosopore BetecT. «Ilotpeo-
JIEHUE» POUCXOIUT MOYTH OJTHO-
BPEMEHHO C «IIPOU3BOJICTOM

ATpO3KOCUCTEMBI

Bropuunsie TpancpopmMupoBaH-
HbI€ YEI0BEKOM UCKYCCTBEHHbIE
AIIEMEHTapHBIE eMHALIBI Orocge-

pBI

YrpoiieHHbIe CHCTEMBI ¢ TOCITO/I-
CTBOM IOMYJISIIIUNA OHOTO BU/IA
pacTeHus WK XUBOTHOTO. OHM
YCTOMYUBBI U XapaKTEPU3YIOTCS
HETIOCTOSHCTBOM CTPYKTYPBI CBO-
eii OMoMaccel

[IpoayKTUBHOCTB OnpeaensieTcs
YPOBHEM XO35ICTBEHHOM JESATEIb-
HOCTH M 3aBHCHT OT SKOHOMHYE-
CKHMX U TEXHUYECKHUX BO3MOKHO-
cTei

VYposkait cobuparoT Jis yJ0BJe-
TBOPEHHUS MOTPEOHOCTEN UenoBeka
U Ha KOpM cKoTy. JKuBoe Belie-
CTBO HEKOTOPOE BpeMsl HaKaIlIu-
BaeTcs, He pacxonysack. Haubonee
BBICOKasI MPOJTYKTUBHOCTb Pa3BU-
BaeTCs JINIIb HA KOPOTKOE BpEMS
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NPUPOAHBbIE 3KOCUCUCTEMbI OTNIMYAKOTCS: BONbLUMM BUOOBBIM

pa3Hoobpa3nem, yCTONYMBOCTbIO (CTAOUITbHOCTBIO) , MOSTHBIM

KpyroBOpOTOM BELLECTB.

arpo3KOCUCTEMbI OTNINYAIOTCA: HEYCTONYMBOCTb, 3aBUCUMOCTb
OT YenoBeka, bonbLlume 3aTpaTbl dHeprum (+nectTuumnapl) , HU3-
Koe BMAOBOE pasHooOpasne, HEMOSHbIN KPYroBOPOT BELLECTB

(oTCyTCTBME KOHCYMEHTOB, T. €. MPOAYKLMIO, NPOM3BEOEHHYIO

pacTeHUsIMU, U3BIEKaeT HENMOCPEACTBEHHO YENOBEK).

IIpakTnyeckas padora Nel8

Cpasnumenbvhas XapaKmepucmuxka RpUpoOHbIX IKOCUCIEM U azpo-
IKOCUcmem ce0eil MeCHHOCHU.
I]ens: BBIABUT YEPTHI CXOJCTBA U PA3JIMYUS €CTECTBCHHBIX 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

JIeHCTBYET HA DKOCUCTEMY

He neicrByer Ha 3xocucrtemy

JleficTBrE HAIIPaBIECHHO HA TOCTUKEHUE MAaKCUMAJIBHOW MTPOTYK-
TUBHOCTH

JleficTBHE Ha SKOCUCTEMY MUHUMAIIEHO
2. Oyenums HeKOmMopbvie KONUYECNEEHHbIE XAPAKMEPUCUKU IKOCU-
cmem.

\ \ Ilpupoanas \ Arposkocucrema
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OO0uue xapak- XapakTepHO TOJIbKO AJis1 XapaKTepHO TOJIbKO
TEePUCTHKH NPUPOJTHOH IKOCHCTEMBI OIS
arpo’KoCHCTEMBI
IKOCHCTEMA
BunosBoii cocras
IIpoxyKTUBHOCTH
MenbIie
Bbonpie

3. Cpasnumov npupoOHyIo 3KoCUcCmeMmy U acpoyeHo3, 8bloupas Npasuiib-
Hble XapaKkmepucmuky u3z npeoioHCeHHbIX 8aPUAHMOS.

e Hanuuwue B niensix muTaHus peayleHTOB
e DKOCHCTEMa YCTOWYHMBA BO BpEMEHH 0€3 BMEIIATeIbCTBA YEII0-
BEKa
e Hanuuue B 1enAX NUTaHKUS POTYIICHTOB
e Hanwuuwue B niensix nuTaHusi KOHCYMEHTOB
e YacTb SHEPIHH WIH XUMHUYECKUX BEIIECTB MOXKET UCKYCCTBEHHO
BHOCHTCS YEIIOBEKOM
e OcHOBHOI1 ucTOYHHK dHeprun — COJHIIe
e OO0s3aTENBHBIM 3JICMEHTOM IIETICH TUTAHUS SBIISCTCS YCIIOBEK
e DKocucTeMa ObICTPO pa3pymiaercsi 0e3 BMEIIaTeIbCTBA YeIOBe-
Ka
e Yerosek c11a0b0 BIHSET HA KPYTOBOPOT BEIIECTB
e Heopranudeckue BelnecTBa U3BJICKAIOTCS MPOIYIICHTAMHU U3
MOYBBI, YIAISIOTCS U3 SKOCHCTEMBI
e XapakTepu3yeTcsi MHOTO0Opa3ue IKOJIOTHISCKUX HUIII
4. Coenatime 8b1600 0 cx00Ccmee U paziuiuu NPUPOOHbIX IKOCUCTHEM U
azposkocucmem

CpaBHUTeNbHaA XapaKTepucTUKa buoreoueHo30B M arpoue-
Ho30B. CpaBHMBaemas KaTeropusa buoreoueHos ArpoueHo3 Hanpas-
NleHve geicteusa otbopa [encTByeT ecTecTBEHHbIN oT6op, 6bibpaKko-
BbIBAlOLMIA HEXKM3HECTOCOOHbIE 0COBM M COXpaHAILWMI NpUCNocob-
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JIEHUA K YyCNOBUAM cpedpl, T. €. oTbop dopmupyeT yCcTOMYMBYIO IKO-
cuctemy [lecTBue ectecTtBeHHOro otbopa 0cabsieHO YeNloBEKOM;
NPENMYLLECTBEHHO  OCYLLECTBASIETCA  WMCKYCCTBEHHbIN oT6Op B
HanpaB/IeHUM COXPAHEHWUSi OPraHM3MOB C MAKCMMaJIbHOW MNpPOAYK-
TUBHOCTbIO KpyroBOpOT OCHOBHbIX NMUTATENbHbIX 31eMeHTOB Bce ane-
MEHTbI, NOTPebNEHHbIE PACTEHUAMM, KUBOTHBIMU MU AP. OpraHU3ma-
MW, BO3BPALLAIOTCA B MOYBY, T. €. KPYroBOPOT OCYLLECTB/AETCA MOoA-
HOCTbO. YacTb NUTATE/bHBIX 3/IEMEHTOB BbIHOCUTCA M3 KPYroBopoTa ¢
MacCcol BblpalleHHbIX U COBPaHHbIX B KaYecTBe yporkas OpraHM3mosB,
T. €. KpyroBopoT He ocyuwectsasetca Buposoe pasHoobpasue w
ycToiunBocTb OTANYaKOTCA, Kak Npasunao, 601blUMM BUAOBbLIM PasHO-
obpasnem OpraHM3MOB, HaAxXOOAWMXCA B CJ/IOMKHbIX B3aMMOCBA3NAX
ApYyr Cc Apyrom, obecneymsaromx yctomunsoctb Koninyectso Buaos
4acTo OrpaHUYeHO OAHMM, ABYMSA; B3aUMOCBA3N OPraHM3IMOB He Mo-
ryT obecneynTtb ycTtoiumBocTb. CNOCOBHOCTL K CamMoperynauuu, ca-
MONOAAEPHKAHMIO U cMeHAeMocT Camoperyanpyrowmecs, nNocToAH-
HO BO306HOBAANOWMECA, CNOCOBHbIE K HanpaBAeHHON CMEHAEMOCTU
ofiHOro coobuectBa Apyrum (cykueccus) Perynnpyrotca M KOHTPOIU-
pylOTCA YENOBEKOM Yepe3 M3MEeHeHUe NPUPOAHbIX PpaKTopoB (opo-
lWeHue) N T. n.), bopbby C copHAKAMU N BpeaUTENAMKN, CMEHY COPTOB,
nosbilweHne MpoayKTUBHOCTb (KoaMYecTBo bMomacchl, co3aaBaemol
Ha eguHULY naowaan) bBuomacca sKocMCTEM CyluM NpeBbIWaeT MNpo-
OYKTUBHOCTb 3KocMcTem MupoBoro okeaHa B 3 pasa; OCHOBHas npo-
AyKums  6uomaccbl noTpebnneTcs KOHCyMeHTamu 3aHMMaemast
10%nnowanm cywmn, NPoON3BOJAT €XEroaHo 2,5 mapa,. T CenbCKoXOo-
3MCTBEHHOW MPOAYKUUM; OTANYAIOTCA 3HAYUTeNbHO 6o/blien npo-
OYKTUBHOCTbIO, Yem buoreoueHo3sbl O6cyauTb C yyallmMmmnca B xoae
¢dpoHTaNbHOM Beceabl OTANYMA arpoL,EeHO30B U BMOLEHO30B MO KaXK-
AOMY Kputepuio. 5. Mbl HalwAW pa3nnuyma arpoLeHo3oB 1 buoreoue-
HO30B, a eCTb /IM Y HUX CXOACTBO? B xoze obcyaeHua yyalimecsa
npeanaratoT BapuaHTbl 06WMX KpUTepueB (MOXKHO opraHu3oBaTb 5

MWHYTHYO paboTy B Mapax, a 3aTem NpeaoCTaBUTb KaxK4ol nape no-
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NonHUTL No 1 Kputepuio obLmMii CNMCOK cxoactea) YepTbl cxoacTsa
arpoLeHo3a 1 NpupoaHoro buoreoueHosa. 1. ABAAIOTCA OTKPbITbIMMU
cucTemamm (Hanpumep, NOrNOLWAOT COMHEYHYIO SHEPIUIO U3BHE). 2.
BHYTPM KaxKAoOro w3 HUX OEWCTBYIOT ¢aKTopbl 3BOAOUMKM (MCKYyC-
CTBEHHbIA WM ecTecTBeHHbIM oTbop, 6opbba 3a cylLLecTBOBaAHUE,
HacneaCcTBEHHAn M3MeHUMBOCTb) 3. MIMEOT cxoaHylo CTpYKTypy (co-
CTOAT M3 NPOAYLEHTOB, KOHCYMEHTOB, peayueHTos). 4. U B Tom u B
Apyrom buoreoueHo3ax OEWCTBYeT MPaBUIO 3KONOrMYecKon nupa-
muabl. 5. B ocHoBe coobuiectBa nexaT NpoayueHTbl (aBTOTpodHbIe
OpraHM3Mmbl), HeEnocpeacTBEHHO Wcnosb3ylowme 3sHepruto ConHua
ONA CMHTE3a OpraHUMYeckux BellecTs. 6. B 6uoreoueHosax ntoboro
TMMa CYLWEeCTBYIOT Lenu NutaHua. 6. [lna 3akpenneHus matepuana 3a-
NOAHUM TabANLLY CPaBHEHMA SKOCUCTEM Siyra U

[ns 3aKkpenneHna matepuana 3anoJHUM TabanLy CPaBHEHUA SKOCUCTEM
nyra v nona (pabota B napax) - 10 MMHyT.. MapameTpbl AN CPAaBHEHUS
dkocuctema Jlyr Mone Bua skocnctembl KomnoHeHTbl [eicTBYyOLWNI OT-
60p Buaosoe pasHoobpasue Muuesble Lenu NCTOYHUK aHeprium banaHc
nuTaTenbHbIX 3nemeHToB. Camoperynauma YcronumsocTb Kpyrosopot

BeLy,

JlesiTeTbHOCTh YeJI0BEKa IMMPUBEJIa K TAKUM ITOCJIEZCTBUSIM KaK: UCTOIIEHHE
[IOYB, OITyCThIHEBAHHE, BEIPYOKH OTPOMHOTO KOJI-Ba JIECa, KUCJIOTHBIE JIOK/H,
OBparoobpa3oBaHue, 3arPsI3HEHUE TIOUBBI, BOJIBI U BO3/TyXa, 0OMeJIEHUE PEK U
Ha000POT 3aTOIVIEHWE HEKOTOPBIX TEPUTOPHUH B CBSI3H C TIOCTPOHKOU TUJIPO-
TEXHUYECKUX COOPYKEHU. BeeMy BUHOM YeJIOBEK.

B cBsi3u ¢ 3TUM Ha MNPOTAXKEHNHNU ITOCJICAHUX HGCHTI/IIIGTI/II;'I CTOUT IJI00aIbHas

Hpo6neMa Imepea 4€J1I0BE€9YE€CTBOM - 9KOJIOTUYECKAaA.

B namie BpeMA JII0AU CTa/IN Jallle AyMaThb O 9KOJIOTHHU U CTapalTCA IIOMOYb
BOCCTAHOBUTBHCA YAUBUTEJIBHBIM Oa3vcCaM HaIlleH IJIAHETHI.

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 IEATENBHO-
CTH YeJIOBEKA B OKPYXKAIOIEH cpesie, BBIBUTH INI00ATbHbIE KOJIOrHYe-
CKHE MPOOJIEMBI U IIYTH UX PEILEHHUS.

Cpeocmea oOyuenusn: xapta dKojlornueckue npoodsemsl Poccuu, pede-
paThl, BBITIOJHEHHBIC CTYACHTAMH IO JAAHHOW TeMe, WH(opmarus u3
MEePUOANYECKON IMeYaTh O BIUSHUU JEATENILHOCTH 4YejoBeka Ha Ouo-
chepy M OKpYKAIOUIYI0 Cpeay, KOMIIBIOTEp, TMPOEKTOp, JKpaH, BH-
JICOPOJIUK «AHTPOIIOT€HHOE BO3/IeiicTBHUE HA Ouochepy»

Xoja padoThl.
1. Ilpountats TeKCT «OCHOBHBIEC HKOJIOTMUYECKHE TPOOIEMbI COBPEMEH-
HOCTH» Ha cTp.352-357.

2.3amo0THUTh TAOIUITY:

Dkonorndeckue npoodiae- | [Mpuumnb [Tytu perienus 3xo-
MBI JIOTUYCCKHUX HpO-
oJieM

3. KoHTpobHbBIE BOTIPOCHI:

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

Coo0Omenne Nel,

HapaCTaHHe COBPCMCHHOT'O 3KOJOTMYCCKOro Kpu3snuca BO B3aMMOOTHO-
IICHUAX TPUPOIAbI U O6H.[CCTB8. CBA3BIBAIOT C Hay‘{HO-TeXHquCKOﬁ pe-
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Botouuen. 1Ipu 3ToM KpH3UCHBIE CHTyalMy, BO3HUKAIOIIUE H3-3a UC-
TOLIEHUSI MPUPOJHBIX PECYPCOB, YCHEIIHO Pa3pellaroTCs COBEPILEH-
CTBOBAaHMEM TEXHOJIOTUI MOOBIYM, TPAaHCHIOPTUPOBKH, NEepepadOTKU
TPAJULMOHHBIX MPUPOJHBIX PECYPCOB, OTKPBHITUEM M HCIIOIb30BAHUEM
HOBBIX, @ TaKXe M3rOTOBJIIEHUEM CHUHTETHMUECKUX MAaTEpUAJIOB.
Bbonee rpo3Hble cBUIETENHCTBA HApacTaHUS OOIIETO AKOJIOTMYECKOro
KpHU3UCa BO B3aMMOOTHOLICHHSX OOIIECTBA W MPHUPOJBI CBS3aHbI C Je-
rpajalieidl €CTECTBEHHBIX NPHUPOAHBIX SKOCHCTEM, BBI3BAHHOW 4pe3-
MEpPHOW AaHTPOIOT€HHOW HArpy3KOM Ha HUX, POCTOM HApOJAOHACEIEHUS
u 3arpsi3HEHUEM OKpY’KaroIeu Cpelbl.
B nocnegnue necsaTwiieTus CTald 4acThIMM JIOKAJIbHBIE U PETHOHAJIb-
HbIE YKOJIOTHYECKHUE KaTacTpOdbl, BbI3BAHHBIE PAJMOAKTUBHBIM 3arpsi3-
HEHUEM cpenibl. AToMHast OoMOapIupoBKa AMOHCKUX FOpPOJI0B XUPOCH-
Mbl 1 Haracaku, B3pbIB CKJIaJla paluOaKTUBHBIX OTXOJIOB HA MPEANpHUs-
tun «Masik» B YensiOuHCKoM o0siacTd, aBapusi Ha 4-M 3HEProOsoke
YepuoObuibckoit ADC mnpuBenu K 3arpsA3HEHUIO paJllOAKTUBHBIMU Be-
LIECTBAMU OI'POMHBIX TEPPUTOPUH, MOCIEACTBUS KOTOPHIX 10 CHX IOp
CKa3bIBAIOTCS HA PACTEHUSX, )KUBOTHBIX U 310pOBbe tofeh. Cephe3Hyro
OINIACHOCTH MPEJACTABIAIOT PAaJUOAKTHBHBIE OTXObI, 3aXOPOHEHHBIE B
CBOE BpeMsl B OKeaHHuecKHux riyomHax. Koppo3us koHTeiiHepoB, B KO-
TOPBIX XPAHATCSA 3TH OTXOJBI, IPUBEAET K MOIIHOMY pPaJliOaKTUBHOMY
3arpsiI3HEHUI0 dKocucTeM okeaHa. CToJIb jke ONacHbl 3aTOHYBIINE B MO-
pe cyna C ATOMHBIMU JBUTATEIISIMU.
CoobOmenue No2.

DKoslornyeckue KatacTpo(bl pa3HOro mMacuiTaba BOSHUKAIOT B PE3yllb-
TaTe XUMHUYECKOTO 3arpsi3HEHUs OKpyKaroumeh cpenbl. Tak, mocien-
CTBHEM 3arps3HeHus arMochepbl GpeoHaMu CTallo pa3pyLIeHUEe 3alUT-
HOTO O30HOBOTO 3KpaHa. 3arpsi3HeHHE aTMocepbl OKCUAAMH CEphbl U
a30Ta IMPUBOJUT K IOSIBICHUIO KUCIOTHBIX JOKIEH, BBI3BIBAIOIINX U3-
MeHeHue pH BojbI U MOYBHI, A€rpaJalluio MPECHOBOJHBIX U HA3€MHBIX
9KOCHCTEM B MECTaxX MX BbINaZeHUs. Bo Bce MEAMIIMHCKUE U DKOJIOTHU-
YecKUe CIPaBOYHUKU BOIILIM CBeJleHUs 0 Oone3Hu MuHamaTa, KoTopas
BO3HUKAET Y JIFOJIEN U )KMBOTHBIX B PE3YyJIbTaTe 3arpsA3HEHUS CPEJbl CO-
JAMU PTYTH. AKKYMYJIHUPYSCh B Te€J€ KUBOTHBIX, MHOTOKPATHO TOBbI-
1asg KOHLIEHTPALMI0 Ha BEpIIMHAX TPO(PUUECKHX MUPAMUI, PTYTHBIE

66



COCIMHEHMS Y TEIUIOKPOBHBIX KUBOTHBIX M YEJIOBEKA BBI3BIBAIOT TSKE-
JIbl€ IOPAXKECHMSI LICHTPAJIbHOM HEPBHOM CHCTEMBI.

Kak mpaBuio, Jtoau OpeAnpUHUMAIOT MEpbI, 4TOOBI COKPAaTUTh Mac-
mTabbl JIOKAJIbHBIX M PErHOHAJBHBIX SKOJIOTMYECKUX KaracTpod,
IIPEAOTBPATUTh UX Pa3BUTHE. /[ BBIABICHUS 30H YPE3BBIYANHON KO-
JIOTMYECKOW CUTYyalluu W 3Koslorndeckoro Oexnctsus B Poccum npume-
HSIOTCSL PEryJsipHble HAOJIIOACHUS W KOHTPOJb 32 COCTOSHUEM OKpY-
XKarolei cpeabl, 4TOOB! ONPENECINTh U3MEHEHMsI, BBI3BaHHbIE aHTPOIIO-
TE€HHBIM BO3JCHCTBUEM.

Takue perynspHble KOHTPOJIbHbIE HAOIIOIEHUS Ha3bIBalOT MOHUTOPHH-
rom. Pa3znu4aroT 3K010ru4ecKuii MOHUTOPHUHT:

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

2) NpUpPOAHBIX PECYPCOB.

[{enssMu MOHUTOPHHIa COCTOSHMS NPUPOJIHBIX CpEX SIBISIOTCA CIENY-

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

MOHUTOPUHT MPUPOJHBIX PECYpPCOB BKJIIOYAeT HAOIIOJEHHWE U KOH-
TPOJIb 32 COCTOSIHMEM aTMOC(HEPHOT0 BO3/1yXa, BOAHBIX, 3€MHBIX, MUHE-
palbHO-CBIPbEBBIX M Oumojoruueckux pecypcoB. B pamkax HOHEII,
nporpamMMbl OOH 1o okpyskatolieit cpesie co3gaHa BCEMUpPHAs CCTEMa
CIIKEHHS 3a COCTOSHHUEM M H3MeHeHusMu Ouocdepsl. B 1973 1. e
ObUTH TMPeNJIOKEeHbl OCHOBHBIE MPHUHIIMIIBI U CUCTEMbl HAOMIOACHUH, B
KOTOPBIX JOJKHBI YUUTHIBATHCS: -
BO3pacTaloIas BEPOSITHOCTh OBICTPHIX U3MEHEHUN OKPYKaIOLIEeH cpeibl
B YCJOBUSX MHTEHCH(HMKALMU COIHUATBHO-IKOHOMHUYECKOTO PAa3BUTHUS;
-HaJIM4YMe B3aMOCBS3M MU3MEHEHUsS OKPYXKAIOIIed Cpelbl U COLMATIBHO-
SKOHOMMYECKOTO Pa3BUTHS, a TAKXKE BBIACIECHUE MAPAMETPOB IKOJIOTH-
YeCKUX HM3MEHEHHI, KOTOpble HamOojee 4yBCTBUTENbHbI K BHEIIHUM

67



BO3JICHCTBUSIM; - ps-
Ibl JAHHBIX 110 KOJOTUYECKUM U3MEHEHHSM B IIPOLIOM.

B MOHUTOpHHIe MPUHIMUITHAIBHOE 3HAYEHNUE UMEET BHIOOP MHAUKATO-
POB (IIpeAMETOB WM SABJIEHUH, IEPEMEHA COCTOSTHUS KOTOPBIX YKa3blBa-
€T Ha XapaKTep U3MEHEHHS CBOWCTB OKPYXKAlOIIEH CpeJibl) IKOJIOrHUe-
CKUX U3MEHEHMM U onpeaeneHue ux npuopureros. K unciay npuopu-
TETHBIX MHIUKATOPOB OTHOCATCS CICAYIOLIHUE:

— sHepromnoTpediaeHue: ero 3p(HeKTUBHOCTh, POJIb Pa3IMYHbIX BUIOB
SHEPIUH, BIMSHHUE HA OKPYKAIOIIYIO CpENy U JIp.;

— BOJIHBIE PECYPCBI, UX THUIIBI, PACIIPENEICHHE 10 N10JIb30BATEISM, I10-
TpeOJIeHne Ha eIMHUILY BAJIOBOT'O HAIIMOHAJLHOTO TIPOIYKTA U T.

— BO30OHOBIISIEMbIE IPUPOHBIE PECYPCHI: TPOU3BOACTBO MPOAYKLIUU HA
€AVHULLYy PECYPCOB, TUHAMUKA JIECOB U CEIbCKOXO035MCTBEHHBIX 3€MEIIb
U IIP.— YPOBEHbB 3arpsi3HEHUS OKPYKAIOLIEN Cpelbl;

— XapaKTEPUCTHKA UCIIOJIb30BAHUS 3€MEIIb.

OcHOBY AJ1s1 U3y4eHHsI MacIITab0OB U TEMIIOB aHTPOIIOTEHHBIX U3MEHE-
HUHW Ha cylie 1 B MUPOBOM OKE€aHe COCTABIISIIOT CBEJCHUS, ITOJIyYCHHBIE
C TTOMOIIbIO TUCTAHIIMOHHBIX CITYTHUKOBBIX METOJ10B. BaxkHO KOMOU-
HUPOBAHHOE UCIOJIb30BAHUE PE3YIbTATOB CIIyTHUKOBBIX U Ha3¢MHBIX
HaOII0ACHUI.

Coobmenue NeS

[lonnmaHue HapacTarOIIMX KPU3HMCHBIX CUTyallMd BO B3aMMOOTHOIIIE-
HUSAX OOIIEeCTBa U MPHUPOJBI U BO3MOXKHOCTh INIOOABHOM 3KOJIOTHYe-
CKOM KaTacTpo(bl MOTPeOOBaIM CO3JIaHUS JOJITOCPOUYHBIX MPOTHO30B
pa3BuTusi 6uochepsl U cyapObI yemoBedecTBa. bplin cO31aHBI HECKOTb-
KO KOMIIBIOTEPHBIX MOJIENIENH TAKOTO CONPSIKEHHOTO pa3BUTHUSA. ABTOPBI
HaubOoJsee ONTHMHUCTUYHBIX IPOTHO30B YTBEPXKIAIOT, YTO Onaromaps
HOBBIM TEXHOJIOT'MSIM, HOBOBBEACHMSIM, MOSIBUBIIUMCS B nocieanue 20
JIET, BO3HHUKJIM pealbHble BO3MOKHOCTHU JUIsl CHIKEHUS OoObeMa Io-
TpeOJIeHUs] pecypcoB M YMEHBIIEHUSI TOTOKOB 3arpsi3HEHUs], LIUPKYIU-
PYIOIIMX B IKOJIOTUYECKON CHUCTEME, MPU OJHOBPEMEHHOM MOBBILICHUH
KayecTBa *KU3HU moel. [Ipu 3ToM cunrtaercs, uyto 3emist MoxeT obec-
MEYUTh HACEJCHHIO B 7,7 MIIpJ 4elIOBEK KOMGOPTHBIE YCIOBUS KU3HU
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IIPU BBICOKOW €€ MPOJOJKUTEIBHOCTH M CHUKEHHE YpPOBHS 3arpsizHe-
HUS OKpYXaIOLIEeH cpenbl.

KonBeHnus 0 coxpaHeHuu OHMOIOTHYECKOT0 pazHooOpa3usi, MOANUCAH-
Hasg B Puo-ne-XKaneiipo, Obinma parudumupoBana Poccueir B 1995 .
[TpoBo3rnamas oOmei 3agaueii yeoBedecTBa COXpaHeHue OUoIornye-
CKOT'0 pa3HOo00pa3us (KUBOTHBIX, PACTEHUH, SKOJIOTHYECKUX CUCTEM) U
YCTOMUMBOE MCIOJIB30BAHNUE BCEX OMOJIOIMYECKHX PECypcoB B MHTEpe-
cax HBIHEIIHEro M OyIyluX MOKOJEHUH JI0/IeH, KOHBEHIUS PEKOMEH-
IOyeT rocynapcTBaM-y4acTHUKaM pa3palaThiBaTh HAIlMOHAIBHBIE CTpa-
TEruy ¥ NMPUHUMATh HEOOXOAMMBbIE 3aKOHOJATEIbHbBIE aKThI, (POPMHUPO-
BaTh CHCTEMbI OXPAHSEMBIX TEPPUTOPUM, COJEHCTBOBATH COXPAHEHUIO
HKOCHUCTEM U KM3HECIIOCOOHBIX MONYJISIIUNA, MPUHUMATh MEpHI M0 BOC-
CTAaHOBJICHUIO PEIKHUX BHJIOB, MOOLIPATH 3KOJOTO-NPUPOIOO0XPAHHOE
IIPOCBEILEHHE M Hay4HbIe HccieloBaHus OnopazHooOpa3usi. 0co0o OT-
MedaeTcst 0053aTeIbHOCTD MPOBEICHHS YKOJIOTHIECKUX IKCIIEPTH3 KO-
HOMUYECKHUX MPOEKTOB C y4acCTHEM INPUPOJOOXPAHHON OOILECTBEHHO-
CTH.

B konne XX crosietyst MUpoBasi IIMBHJIM3ALMs BCTYIMIA B TaKoil 3Tamn
CBOEr0 pa3BUTHUS, KOI/Ia Ha IEPBOE MECTO BBIIBUHYIHMCH MPOOIEMbI
BBDKMBAHMSI M CAMOCOXPAHEHHUS 4YeIOBEYECTBA, COXPAaHEHUs OJaronpu-
ATHOM JUISl )KU3HU OKPY’KAIOLIEN CPEIbl U PALIMOHAIIBHOTO MCIIONIb30Ba-
HUS IPUPOJHBIX pecypcoB. COBPEMEHHBIH 3Tall pa3BUTHUS YETIOBEUYECTBA
OOHaXXUJI MPOOJIEMBI, CB3aHHBIE C POCTOM HaceleHUs 3eMJIH, IPOTUBO-
peurs MeXy TPaJIULMOHHBIM XO035SHCTBOBAaHHEM U HapacTalolUM TEM-
IIOM HCIIOJIb30BaHMs MPUPOIHBIX PECYpcoB (B TOM 4YHCIE HcUeprae-
MBIX), 3arpsi3HeHueM Ouoc@epbl MPOMBIIIJICHHBIMUA OTXOJAaMHU U Orpa-
HUYEHHBIMU €€ BO3MOYKHOCTSIMM K MX HelTpanuzanuu. OCTpble couu-
aJIbHbIE MPOOJIEMBbI MOCIETHEr0 BPEMEHU HECKOJIbKO OTOABHHYIM Ha
BTOpPOW IJIaH 0OECMOKOEHHOCTh HAIlMX COOTEYECTBEHHHUKOB HapacTa-
IOLUM YXYZIIEHUEM COCTOSHUSI OKpY>Kalollel cpebl, 4To ObLJIO OTMe-
4yeHo Ha Bropom BcepoccuiickoM cbe3zie o OXpaHe MPUPOJBI, IPOXO-
nusiiem 3—5 uroHa 1999 rona B Caparose.
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MNPUJIOKEHUE
ITpunoxxenue 1.

JHeprocoepexenne B ObITY

N3 Bceit morpebisieMoil B ObITY SHEpruu JibBUHAsS 1o — 79 %
UJET Ha OTOIJIEHHEe NoMelleHui, 15 % sHepruu pacxoayercs Ha Temo-
BbI€ IIPOLIECCHI (HAarpeB BOJbI, IPUTOTOBICHUE UK U T.1.), 5 % sHEp-
I'MU NOTpeOIIsieT ueKTpuyeckas OblToBast TexHUKa U 1% 3Heprum 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 0CTaBUTH rOPETH JIaMITy MOIIHOCTHIO 60 BT

e 12 yacoB cMOTpETh IIBETHOM 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, CO3HATENIBHOE OTHOILIEHHE K MOTpedIe-
HUIO SHEPTUH, YIYyYIlIEHHUE U30JIALHUNA U PEKOHCTPYKIMS OTOMUTEIbHON
CHCTEMBI, PETYJIUPOBKAa TEMIIEPATYPHI MO3BOJIUT COIKOHOMUTH 10 50 %
BCE HEOOXOIMMOM /IJTs1 000TpeBa MOMEIICHUH YHEPTHH.

A) Temnepamypa 6o30yxa.

C TOYKM 3peHUs] MEIUIIMHBI HanboJiee OnaronmpusTHas IS 3/10-
poBbst Temiieparypa B nomenieHusx - ot 18°C go 20°C. CHmxkeHue TeM-
neparypbl Ha 1°C MO3BOJUT 3KOHOMHUTH 5 % OTOMUTENBHON SHEPIHUHU.
I[Tpu temmeparype nomerienuii 20°C pacxoj sHepruu Ha o6orpeB Ha 20
% ke, uem ripu 24°C.

b) Temnepamypa cmen, dsepeit, 0KOH, HymMPEHHUX NOBEPXHO-
cmeit.
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UeM X0JI01HEE CTEHBI, OKHA, JIBEPH - TEM TEIIee JTOJKEH OBITH
BO3AYX B IOMELIEHUH AJs TOro, 4ToObl Bbl HE MCHBITBIBAIM YYyBCTBO
nauckomdopra. Ecimu BHyTpeHHsiss Temmeparypa creH tonbko 13°C, to
nake mpu temmeparype B momernennn 22°C, Bam Oymer xomoaHo. Ber
MOJKETE YIYYIIUTh BHYTPEHHIOIO M30JSLUI0 HApyKHbIX CTeH Bammx
KBAapTUp (IICHOIUIACTOBBIE IUIUTHI, ACPEBSHHbIC MAHEIH, AFOMUHHEBAs
¢donbra, TUNCOBBIA KapTOH, BOMJIOK, TOJCTbIE TEKCTUJIbHBIE MOKPHI-
tus). IlpeumyiiecTBa: AOCTYNHBIH W JEIIEBBIH CIIOCOO M30JIMPOBATH
KHIIbe; paboTy MOXKHO MPOBOJUTH I10 dTaraM (BHavaje HUIIM 3a OaTa-
pesiMM, 3aT€M XOJIOJIHBIE YIJIbl, MOTOJIOK); BHYTPEHHSS M30JSILUSA He
MOJJAETCSl BIMSIHUIO IIOTOJIbI; M30JIMPOBAHHBIE W3HYTPU IOMEIIEHUS
OBICTPO HarpeBaroOTCs

B) Bo3oywinvie nomoku — CK603HAKU.

CKBO3HSKH BeIlyT K TOMY, YTO [IOMELIEHHUE OBICTPO OXJIAXK/IAeT-
csi 1 TpedyeTcs emie 0OJbIIe SHEPTHH, YTOOBI €ro HarpeTh. Yepes menu
JBepeil, OKOH MPOHHMKAeT CHapy>H OOJIbIIe XOJOAHOIO BO3/yXa, YeM
HaM HeoOxoaumo. [ToaToMy HEOOXOAMMO YIJIOTHHTH JBEPH, OKHA.

I') Ilompebonocms 6 cBexKeM 6o30yxe.

ITpoBeTpuBaTh Jyulle yalle U OTKpbIBaTh OKHA HEHanoyro. OT-
KpbIBasi OKHa Hajaoiro, Bl TepsieTre AOpOryl0 TEIUIOBYIO SHEPIHI0 U
CHWJIBHO OXJIaXKAAETE CTEHBI U MOTOJIKH.

/1) Banaxcnocmo 6030yxa.

Haxonsmuecs B MOMEIIEHUH UCHIBITHIBAIOT YyBCTBO KOMQOPTa,
€CJIM 3HaYeHHE OTHOCUTENIbHOM BIIAKHOCTH HAaXOAMUTCA B MHTEpBAJE OT
65 % no 35 %. Cnuikom cyxoi BO3JyX HE TOJIBKO BBI3BIBAET JKaXAY,
HO U TIOBBIIICHHBIE 3aTPaThl HA OTOIUIEHHE, TaK KakK "CyxocTh'" TpeOyeT
MOBBIIIEHUST TEMIepaTypbl JUIsl JOCTHXKEHHS YyBCTBa KoMQopTa.
[TomuMTE, YTO XOJIOIHBINA BO3YX (TMPU TOU K€ OTHOCUTENILHOM BIIaYKHO-
CTH) Cyllle, 4eM Teriblid Bo3ayX. [IpoBeTpuBas nomerieHne 3uMoi da-
cTo, BbI nompocty oborpeBaere yinuily U BbIOpachIBaeTe IE€HbIH B OKHO.
OTOT METOJ HE NMPUTOJEH Ul yMEHbIIEHUS ''CyxXxocTHu" BO3ayxa B IO-
MenieHuu. [loBecuB Ha GaTapero ucnapurenb ¢ BoJoi, Bl Oynere uyB-
CTBOBaTh ce0s XOPOIIIO U NPH MOHWKEHHON TeMIepaType.

E) Ooesncoa.
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Teruast ynoOHast ofie’k1a B KBapTUPE - UICATBHBIN “UCTOYHHK"
Teruia. YIPOIIEHHO MOXHO CUMTATh: OJUH JIETKUM MIEPCTAHOMN JKaKeT -
sKoHOMHS 25 Y% dHEpruu Ha 000TPEB.
IJKOHOMMSI JHEPIHH MPHU NOTPedJIeHUN ropsiueil Boabl
3HaeTe N BbI, YTO 4epe3 KpaH, U3 KoToporo kamaet Boga (10
Karmeyib B MUHYTY) BeITeKaeT 10 2000 i1 Boas! B roa. [Ipuaumare aym -
HAMHOTO JICIIeBJIe, YeM NMPUHUMATh BaHHy. [Ipunumas Banny (140-180
1) Bel pacxoayere B Tpu paza OoJibliie SHEPTUH, YeM, TPUHUMAS 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 MO3BOJISIET 3KOHOMUTH 3Hepruro. Hepos-
HOE WJIM BOTHYTOE THO ymiuHseT Ha 40 % BpeMs MpUTOTOBICHUS
07000071
e Pa3mepsl mocyasl JOMKHBI COOTBETCTBOBATh pa3MepaM IUIHTHI. Ec-
JM 1ocya Maia, Bam motpeOyercst 6oJbiiie BpeMEHH Ha TPUTOTOB-
nenue. Ecnu nmocyna Benuka, Bol Tepsiete 10 30 % sHepruu
e [lpu mpUTOTOBIEHUU TUIIU B OTKPHITOH TMOCYAE PACXOJ]l SHEPTUHU
BO3pacTaer B 2,5 pa3a YIUBUTENIBbHO, HO (DaKT, UTO MOTEpPH TeIuIa
OJIMHAKOBBI U JAJIS YyTh MPHUOTKPBHITON MOCYIBl U IS MOCYIBI Oe3
KPBIIIKHA
e lcnonb3ys MHOTO BOABI, BbI yBenuunBaeTe BpeMsi MPUTOTOBICHUS
U TpaTuTe OO0JbIIE SHEPTUH.
e Briiouas 3MeKTPUUECKYIO TUIUTY 32 5 MUHYT O KOHIIA TPUTOTOB-
JIEHUS MUK, BBl paliioHanbHO UCHIOIB3YETE OCTATOYHOE TEILIO.
e lcmonp3oBaHUE CrENUATHHON TOCYABI - CKOPOBAPOK, KUTISTUIHHU-
KOB, KO€BapoK - Mo3BOJIsIET SKOHOMUTH 110 30 %-40 % sHeprum u
10 60 % BpemeHHU.
Crupka
3arpyxaiite CTHpaJbHYH MallMHYy TMOJTHOCTRI0. [IpoBepbre,
HeoOxomumo y ctupaTh ipu 90°C mmm gocratoudo 70-80°C. DkoHo-
MUsl SHepruu coctaBuT npu 3ToM 0,2-0.5 kBTu Ha Kaxawli mporecc
CTHpKH. BeiOupaiiTe mporpaMmy Mpu CTUPKE HE TOJBKO B 3aBUCHMOCTH
OT MaTepuaia, HO M C YUeTOM 3arpsi3HEeHUsl. DTO MO3BOJSET SKOHOMUTH
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10 30 % anexkrpoanepruu, 151 Boapl, 10 20 % cTUpanbHOIO NOPOLIKA U
25 % BpeMeHH, a Takxke Oepeub Bemu. Hanbosaee SKOHOMHBIM METOI0M
CYIIKH OCTaeTCsl HATSAHYTas Ha YJIWLE WM B MOMEMICHUH JUIS CYLIKH
BEpEeBKa. DJIEKTPOCYIINIKA HE SKOHOMHUYHA.
I'naxenue
['maxkeHune TpeOyeT CpaBHUTEIBHO MaJo 3JEKTposHepruu (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 mnepeoBOi OCBETUTENBHON TEXHUKU (IHEPro-
cOeperaroiue JamIibl, OCBETUTEIbHbIE CUCTEMBI) TTO3BOJISIET SKOHOMUTH
1o 60 % snekTposHeprur. MHOTOJIAMITOBAs JIFOCTPA Ha MOTOJIKE 00ec-
MEeYMBAET OCBEIICHHUE BCEro MOMEIIEHUS, HO BEJEeT K HEeKenaTeIbHOMY
o0pa3oBaHHWIO TEHW TpU pabOTe 3a MUCHMEHHBIM CTOJIOM, HIBEHHOU
MalIMHON, B yrojike ¢ uUrpymkamu. lleneHampaBiieHHOE OCBEIICHHE,
HECMOTpsl Ha MEHBIIYI0 MOIIHOCTh JIaMIl, 0OECHEeYHUT JIyYlIyl0 OCBe-
IIEHHOCTh 0€3 HexenaTelbHOM TeHH. UYeM Oosbllie CBETa OTpa)aroT
CTE€HBI TIOMEILEHUI, TEM MEHBIIIE CBETOBOM MOIIHOCTH TpeOyeTcs A
OCBENICHUS: Thaakas Oemas crena peduektupyer 80 % HampaBieHHOTO
Ha Hee CBeTa, TEMHO-3€eJIeHasi OTpaXkaeT Tobko 15 %, uepnas — 9 %.
Yem yame Bbl BeIKIIOUaeTe OOBIYHBIC JIAMIBI HAKAJTUBAHHS, TEM
ObICTpee OHM INeperoparoT. DKOHOMUYHO BBIKJIIOYATh OOBIUHYIO JaMIly
HaKaJuBaHUS TOJIbKO eciu Bam He TpeOyercs cBer B TeueHue 10 mu-

HYT.
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