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BBEJIEHUE

B Metoauyeckux ykazaHHsX MPECTaBICHBI MPAKTHYECKUE 3a-
HSATHUSI 10 OCHOBHBIM pa3jiejiaM €CTECTBO3HAHUSI, KOTOPbIE MTpeAHa3HA-
YEHBI JUIsl CTYICHTOB MEepBOro Kypca crenranbHoctu 54.02.01 Ju3zaitn
(o oTpacisam)

Kaxknas pabora BkIItoUaeT B ceOsi: Ha3BaHUE TEMBI, II€JIb pado-
ThI, KPaTKHH TEOPETUYECKHI MaTepHall, ONMCAaHUE XOJa paboThl, KOH-
TPOJBHBIC BOMPOCH! It (POPMYIMPOBAHHS BHIBOJIA IO paboTe, ykaza-
HUS 110 COCTABJICHUIO OTYETA, KPUTEPHUH OLIEHKH M CIIHCOK JINTEPATYPHI.

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

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

B pe3yiabTaTe MU3y4YCHUA CCTCCTBO3HAHHA Ha 0a30BOM YPOBHC

Kypca CTYJIEHT AOJIKEH
3HAMb/NOHUMAMD

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

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

ymemp:

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



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

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

e BBIJIBUraTh TMIOTE3bl U IpeAjaraTb MyTU UX MPOBEPKHU; Je-
JaTh BBIBOJIbI HA OCHOBE 3KCIEPUMEHTAIbHBIX JAaHHBIX, NPEACTABIECH-
HBIX B BUJIe rpaduika, TaOIUIIbI WU UAarPaMMBI;

e paboTaTh C €CTECTBEHHOHay4HOH HMH(]OpManuen, coaepxa-
mieiics B coobmenusix CMMUM, pecypcax WHTepHera, HaydHO-
HOMYJISIPHBIX CTaThsX: BJIAJETh METOJAMH IIOUCKA, BBIACIATH CMBICIIO-
BYIO OCHOBY U OLICHMBATh JOCTOBEPHOCTh MH(POPMAIIIH;

Hcnoab3oBaTh NpuoOpETEHHBIE 3HAHUS M YMEHUS B IIpaKTHYe-

CKOM AeATEIbHOCTH U IIOBCEIHEBHOM KHU3HM JJIS:

. OLICHKM BJIMSIHUS Ha OpPraHu3M 4YeJIOBEKa JJIEKTpOMar-
HUTHBIX BOJIH ¥ PAaINOAKTUBHBIX U3IIy4CHHI;

. HYHEPTrOCHAOKECHUS;

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

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

. OCO3HAHHBIX JUYHBIX JEUCTBUHN IO OXPAHE OKPYKAKOLIEH
CpEeBl.

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



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

[TpakTuyeckue 3aHATHS NOTPEOYIOT Y CTYIEHTOB IPOSIBICHUE UHU-
LIMaTUBBI, HAOJIIOJATEIIBHOCT U CaMOCTOSITEIbBHOCTH B MPHUHITHH pe-
IIEHUH NPH BBIIOJIHEHUH paboT.

Kaxxp1il cTyfeHT BeneT TeTpanb Uil NPAaKTUYECKUX 3aHATHH, IAe
OCYILIECTBIISAIOTCA 3allUCH 10 CIEAYIOLIEH CXeMe: TeMa, Liellb, CPEACTBA
00y4eHus1, X0/ pabOThl, OTYET O MPOJIeTIaHHON paboTe, OTBETHI HA KOH-
TPOJIbHBIE BOIIPOCHI, BBIBOJ.

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



IIpakTuyeckasi padora Ne2.

Hccneoosanue 3asucumocmu cuivl mpeHus om eeca meJa.

Ilenv pabomoi: BLIACHUTD, 3aBUCUT JIM CUJIA TPEHUS OT BEca TeJla, €CIIU
3aBUCHUT, TO KaK.

Ilpubopsl u mamepuanst. TUHAMOMETD, IEPEBIHHBINA OPYCOK, Aepe-
BSIHHAS JIMHEIKa, HA0Op TPY30B.

Xoa padoTbI:

1.Onpenenurte LeHy ACNEHUS IKaIbl JUHAMOMETPA.

2.ITonoxute OPYCOK Ha TOPU3OHTAIBHO PACIOIOKEHHYIO IEPEBIHHYIO
nuHeliky. Ha 6pycok moctaBbTe rpys.

3.IIpukpenuB k OpycKy AMHAMOMETP, KaK MOXKHO 0oJiee paBHOMEPHO
TSHUTE €T0 BAOJb JUHEHKH. 3aNUIINTE TOKa3aHus TMHAMOMETpPA, 3TO U
€CTh BEJTUYMHA CHJIBI TPEHHS CKOJIBKCHHS.

4.K nepBomy rpy3y 100aBbT€ BTOPOM, TPETHI, YETBEPTHIN Ipy3bl, Kaxk-
JIBIA pa3 uzmepsis cuiy TpeHus. C yBeIMYeHHEM Ynciia TPY30B PacTeT
CuJia HOPMaJIbHOTO JIABJICHMUSL.

5.Pe3ynbrartel U3MepeHuil 3aHecuTe B TAOIUIYy «3aBUCUMOCTH CHIIBI
TPEHUsS OT Beca Teyay

Ne ombiTa KoanuecTBo rpy3os Cuna tpenus, H
1 1
2 2
3 3




6.Crenaiite BBIBOJI: 3aBUCHT JIM CHUJIa TPEHUS OT Beca Tejla, U eClH 3a-
BUCHT, TO Kak?

Cooeprcanue omuéma

1.Tabnuna «3aBUCUMOCTb CHJIBI TPEHUS OT Beca Telay
2. OTBeThI Ha KOHTPOJIbHBIE BOIIPOCHI.

3. Beiog.

Konmponwvnuvie éonpocwi

1.Yro Takoe cuna TpeHus?

2. Kak HampaBiieHa cuja TpeHus?

3. KakoBa npuurHa BOZHUKHOBEHUS TPEHUs?

4. [IpuBeauTe MpUMEpPHI MOJIE3HOTO U BPEIHOTO TPEHUSI.

Kpumepuu oyenku

B pe3ynbraTe BbIONHEHUS Pa0OTHI CTYACHT:
- BBISIBIISET 3aBUCUMOCTD CHJIBI TPEHUS OT MAcChl Tea,
- BBISBJISET 3aBUCUMOCTbH CHJIbl TPEHHUS OT MOBEPXHOCTU TPYIIUXCA
TEII,
- WCIONIb3YyeT (PUBUUYECKYI0 TEPMHUHOJOTHIO MPH OTBETE HA KOHTPOJb-
HBIE BOTIPOCHI



IIpakTnueckas padora Ne3

Coopka 3nekmpuyecKoii yenu u uzmepenue cuibl
MoOKa 6 ee pa3iuyHbIX YUACMKAX

lIeJlb paﬁombt: Y6C,I[I/ITI>C$I Ha OIIBITC, YTO CHJIa TOKAa B PA3JIMYHBIX
MMocCJICA0BATCIIbHO COCAMHCHHBIX YYaCTKaxX HNCIHU OJUHAKOBA.

Hpuﬁopbt u mamepuaiipl: HNCTOYHUK IIMTAHUS, HU3KOBOJIbTHAsA
JlaMIla Ha MMoACTaBKE, KIII0Y, aMIICPMETP, COCAMHUTCIILHBIC ITPOBOAA.

VYkazanus K pabore

1. Cobepute nenp Mo pUCYHKY a. 3alMIIUTEe [MOKa3aHWE amIiep-
MeTpa.

T M

2. 3aTeM BKIIIOYHMTE aMIIEpMETP TakK, KaK MOKa3aHO Ha PUCYHKE 0, a
MIOTOM TaK, KaKk Ha PUCYHKE 6.

3. CpaBHuTe Bce MONy4eHHbIE MOKa3aHus amrepmerpa. Craenaiite
BBIBO/I.

4. HapucyiiTe B TeTpaiu CXeMbl COEMHEHUSI TPUOOPOB.

10



1) I, = 0,25A
2) L, =0,25A

S .
— o—(®

P
3) 1, = 0,25A

Il = Iz = 13 = 0,25A

BeiBog:  Cuna Toka B pasiMuYHBIX IOCJIEOBATENLHO COEAMHEHHBIX

ydacTkax uenu 0JuHaKoOBa.
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Cooeporcanue omuéma
1. PucyHok cxeM coOpaHHBIX IeTei
2. 3anuch MOKa3aHul aMIepMerpa
3. OTBeThI Ha KOHTPOJIbHBIE BOIIPOCHI;
4. BriBog.

Konmponsnusie éonpocut

1.YkaxuTe 3JIeMEHTBI DJICKTPUUECKON 1IeTIH.
2.Yto Takoe cuia TOKa, OT Yero OHa 3aBUCHUT?

3. Kak yuraercs 3akon Oma?

Kpumepuu ouenku
B pesynbrare BinonHeHUs pabOThl CTYIEHT:
- HCIOJIb3yeT (PU3UYECKYI0 TEPMHUHOJOTUIO MPH OTBETE HA KOHTPOIIb-
HBIE BOIIPOCHI;
- JIeJIaeT aKKypaTHBIC YEPTEKHU CXEM DIICKTPUYECKUX LENEH;
- opMynIHpyeT BBIBOJ O BEIMYMHE CHJIBI TOKA B Pa3IWYHBIX ydacTKax

OCITH.

IIpakTnueckas padora Ned
H3yuenue konebanuii mamemamuuecko20 MaasmHuKa

I]ens: N3yunTh 3aBUCUMOCTH YaCTOTHI U MEPHOJIa KOJIeOaHU HUTSIHOTO
MasiTHUKA OT JUIMHBI HUTH.

IIpuGopsl U MaTepuasbl: IITATUB, IAPUK HA HUTH, CEKYHIOMED.

Xox padoThI.
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1.BeruucnuTe 4acToTy U Mepruol KoJIeOaHWi HUTSHOTO MasiTHUKA MTPH

qimHe HATH 5 cM, 20 cM, 45 cM. 80 cM 1 125 ¢cM COOTBETCTBEHHO, KaK-

JIBIA pa3 oTMedas Bpemsi, mpocuuThiBast o 30 koseOaHuid.

1. PesynbratThl cBeUTE B TAONIHMILY:
Ne ni/m 1 2 3 4 5
BeJINYHHA
JlnnHa HUTH (CM) 5 20 45 80 125
Yuciio kojedaHuii n 30 |30 30 30 30
Bpems kosedoanmii  t(c) | 13.2 | 26,59 | 40,32 | 52,81 | 66,13
IMepuon xonedannii T(c) | 0,44 | 0,86 | 1,34
Yacrora koaedaumii Y | 2,27 | 1.128 | 0,744
(')

2. Pacuérsr:
T=tn Y=1T

3. Crenaiite BBIBOJ — KaK 4acTOTa KOJeOaHUN U IEPUOJT 3aBUCST

OT JUIMHBI HUTH?

Cooepocanue omuéma:

13




1.3anonnenne Tabaumbl «3aBUCUMOCTD NEPHO/IA U YACTOTHI KOJIeOaHui
OT JUTMHBI HUTH MasiTHAKa

2.Maremaruueckue pacuéTsl o opMyram rnepruojia U 4acToThl KoJie-
0aHui MasgTHUKA.

3.BpIBOJT 0 3aBHCHMOCTH NIEPHO/A M YaCTOTHI KOJIEOaHNUH OT IJTMHBI HU-
TH MasiTHUKA.

KOHmpOJleble e6onpocolt:

1.Yto0 Takoe cBOOOMHBIE KOJIEOaHWs?

2.HazoBuTe yciaoBus, HEOOXOIUMBIC [T KOJIeOaTeIbHBIX JIBHKCHUIA.
3.JlaliTe onpeiesicHHe MOHATUSAM: aMIUIMTY 1A KoJeOaHu#, epruo1 Ko-
nebaHuid, 4acToTa Kojaebanuid, dasza.

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

dhopmyroit -
(dhopmynupyeT BBIBOJ] O 3aBUCUMOCTH YacTOTHI M IIEpUoia KoieOaHuii
HUTSIHOTO MASITHUKA OT JITMHBI HUTH.

IIpakTuyeckas padora Ne5

H3yuenue unmepgepenyuu u ougppaxyuu ceema
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I]ens: >xciepUMEHTAIbHO U3YUUTH SIBJICHUS HHTEPGEPEHIINH U AH-
dbpakuum.
IIpudopsl U MaTepuasbl: 3JICKTPUYECKAs JIaMIla C IPSIMOUA HUTHIO
HaKaJUBaHUs, JIBE CTCKJISIHHbIC TUIACTUHKH, paMKa U3 MPOBOJIOKH,
CTEKJISIHHAsI TpyOKa, MbUIbHAs BOJA, KOMIIAKT-IHUCK, CIIUPTOBKA,
CIHMYKH, Je3Bue 0e30MacHOi OpUTBBI, KAaIPOHOBAsi TKAaHb YUEPHOTO I[BE-
Ta, MUHIET, TAHTeHIUPKYJIb.
Onucanue padoTbl
OO6b1yHO UHTEpDepeHIHs HaOMI0AaeTCsl IPU HATOKEHUH BOJIH, UC-
MYIIEHHBIX OJTHUM M T€M K€ UCTOUYHUKOM, MPUIIESIIINX B JAHHYIO
TOYKY Pa3HBIMU MTyTAMH.
1. BcneactBue nudpakiiuu CBET OTKIOHSETCS OT MPSMOJIUHEH-
HOTO pactpocTpaHeHus (HampuMmep, BOIU3U KpaeB MPemnsT-
CTBUH).
Xox padoTsl
1.Habnronenue natephepeHInOHHON KapTHHBI Ha MBUIBHBIX MY3bIPSX.
OKyHHUTE TPOBOJIOYHYIO PAMKY B MBUIbHBIN pacTBOP U BHUMATEIBLHO
paccMoTpuTe 00pa30BaBIIYIOCS MBUIBHYIO TUICHKY. 3apUCYHTE B TeTpa-
I 17151 Ta0OpaTOPHBIX pabOT YBUJIEHHYIO BaMH UHTEP(HEPEHIIMOHHYIO
kapTuHy. OOpaTuTe BHUMaHHE, YTO MPU OCBEIIEHUU TUICHKH OEIIbIM
CBETOM (OT OKHA WJIY JIAMITbl) BOSHUKAIOT OKPAIICHHBIE TIOJIOCHI.
C moMOIIIbI0 CTEKISIHHON TPYOKH BBIAYHTE MBUIBHBIN My3bIPh U BHUMA-
TeIBHO paccMoTpute ero. [Ipu ocBeleHnu ero 0enbIM CBETOM HaOII0-
naetcs 00pazoBaHUE IBETHBIX MHTEPGEPEHIIMOHHBIX Koell. [To mepe

15



YMEHBIIICHHS TOJIIUHBI TUNICHKU KOJIbIIA, PACIIUPSSACH, IEPEMEIIAIOTCS

BHH3.

2. Habmonenne nHTepdepeHIny Ha ABYX CTCKISIHHBIX TIACTHHKAX.
TuiatenbHO NPOTPUTE JIBE CTEKISIHHBIC TUIACTUHKH, CIIOKUTE HX BMECTE
U COXMUTE ManblaMu. OOpMbI CONPUKACAIOLIMXCS TIOBEPXHOCTEH He-
UJIeasIbHBI, TOITOMY MEX/1y INIACTHHKAMH 00pa3yrOTCs TOHYANIIHE
BO3/YIIHbIC MYCTOTHL. [Ipu OTpaXkeHUH CBETa OT MOBEPXHOCTEH I11a-
CTUH, 00Pa3yIOLIMX 33a30p, BOSHUKAIOT SIPKHE PalyKHBIE ITOJIOCH —
KOJIbIICOOpa3HbIC WM HENPaBWIbHOM hopmbl. [Ipu H3MEHEHUH CHIIBI,
CHKMMAIOIIEH ITACTUHKH, H3MEHSIOTCS PACIIONIOKEHHE U popma ToIIoC.
3apucyiiTe yBUCHHBIC BAMU KapTHHKU B TETPAIH IS TPAKTUIECKUX
pa0or.
3.PaccmarpuBaHye MOBEPXHOCTH KOMIAKT-AHCKA

PaccMoTpuTe BHUMATENEHO N0 Pa3HBIMHU YTIIaMHU TIOBEPXHOCTH KOM-
MaKT-AMCKa (Ha KOTOPYO MPOM3BOJMUTCS 3amuch). UTo BeI HaOmogaere?
OObsicHuTe HaOMoJaeMble siBieHus. OnummnTe HHTEpHEPEHIIMOHHYIO
KapTUHY.

4. TTocMOTpHTE CKBO3b YEPHYIO KalIPOHOBYIO TKaHb Ha HUTH TOPSILEH
nammbl. [loBopaunBasi TKaHb BOKPYT OCH, JOOEHTECh YeTKOH Tu(pak-
IIMOHHOM KapTUHBI B BUJE IBYX CKPEIICHHBIX O] IIPSIMBIM yTJIOM JIH-
(paKIMOHHBIX TTOJIOC. 3apUCyiTe HAOMI0AAEMbIi T PaKIIMOHHBIH
KPECT B TETPay JUIsl MPaKTHYECKUX padoT. OOBsCHUTE HAOIIOIaeMbIe
SIBJICHUSL.
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CnenaiiTe BBIBOA: YKaXXHUTE, B KAKUX U3 MIPOJICIAHHBIX BaMHU OIIBITOB
Ha0I10/1a710Ch SIBJICHHE UHTEPPEPEHIINH, a B KAKUX — SBJICHUE JIU-
bpakuum.

Cooepicanue omuéma:

1.PucyHku yBHIEHHBIX UHTEP(EPEHIIMOHHBIX KAPTUH HA TOHKHUX TUIEH-
Kax.

2. Onucanue UHTEPPEPEHIIMOHHON KapTHHBI.

3.BriBog.

4.01BeThI HA KOHTPOJIBHBIE BOMPOCHI.

Konmponwsuwie eonpocwi:
1. IToueMy MBUIbHBIE ITY3bIPH UMEIOT PATYKHYIO OKpacKy?
2. Kakyro (popMmy UMEIOT pagyKHbIe OJIOCHI?
3. Ilouemy okpacka my3bIpsi Bce BpeMsl MeHsieTcs1?
4. [Touemy B MecTax CONPUKOCHOBEHHUS TIACTUH HAOII0AAI0TCS SIPKHE
paly’)KHbI€ KOJIbIIe0Opa3Hble WIIM HEMPaBUIIbHON ()OPMBI OJIOCHI?
5.ITouemy ¢ U3MEHEHHEM Ha)KMMa U3MEHSIOTCs (opMa U pacHoIokKEeHHE
MHTEpEPEHIIMOHHBIX 10JI0C?

Kpumepuu oyenku
B pesynbrare BoIOIHEHUS PAOOTHI CTYACHT:
- BIIaieeT (PU3MUEeCKON TEPMUHOJIOTHEN ITPU OTBETAX Ha BOIIPOCHI,
- IPaBUIILHO M CAMOCTOSATENBHO OOBACHSIET U3MEHEHHE HHTEepEepeH-

IIMOHHBIX KapTHH;
- opmymnupyeT BBIBOA O HAOTIOJAEMBIX SIBICHUSX.
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IIpakTuyeckas padora Ne7

Bopoponnbiii nokasaresans pH pacrBopoB. Onpenenenne pH
PacTBOPOB COJIEH.

Heab: ocBouth MeTOaBI onpeaeneHus pH pacTtBopos, ompene-
JUTH CPEy PACTBOPOB YKCYCHOW KHMCIOTHI, THAPOKCHAA HATPUS, BOJIBI,
pacTBOpPOB coJield - XJIOpHAa IIMHKA, XJOpUAa HaTpus, KapOoHaTa
HaTpusA U pas3]IM4HbIX COPTOB MblJIa C MMOMOLIBIO YHHUBCPCAJIBHOI'O HH-
UKaTopa.

IIpuGopsl U MaTepuasbl: MPOOUPKHU, PACTBOPHI YKCYCHOM KHC-
JIOTBI U TUAPOKCUJIA HATPHsI, BOJIa, PACTBOPHI COJIEH - XJIOpUJA IIUHKA,
XJIOpUJa HATpUsl, KapOOHATa HATPUS U PA3NTUYHBIX COPTOB MBLIA.

Xoa pa0doTbl.

1.0Onpenenenne pH pacTBopoB KUCJI0T U OCHOBAHUI

B npobupku ¢ Bo10# 1 pacTBOpaMu YKCYCHOM KUCIOTBI, IET04H ( p-p
NaOH) omnyctuTe MmojiocKy yHUBEPCAIbHOM WHAMKATOPHOU Oymaru.
Uro nabmomaere?  Ompenenure BenuuuHy pH pacTBOpa 1o mikase.
Pesynbrathl 3aHecute B TabnuIy 1.

‘ PacTBOpBI ‘ H3MmeHeHHe 1BETa MHIMKATO- ‘ pH, cpena ‘
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pa

Bona

YKCYCHaﬂ KHCJIOTa

I'mpapokcut HaTpust

pH=10-11 cunbHo-menoynas , pH=8-9 menounast, pH=6-7
HeuTpanbHas , pH=3-5 kucnasg, , pH = 1-2 cunbHO-KuCHas

2.Peakuus B pacTBopax coJieil. 'mapoans

B npo6upku ¢ pacTBopamu coueii - XJI0pUAa IMHKa, XJIOpuaa HaTpHsl, Kap-
OoHaTa HATPUSI OMYCTUTE MOJIOCKY YHHUBEPCATbHON MHINKATOPHOM
Ooymaru. Uro nabmogaere? Onpenenure BenuuuHy pH pactBopa mo
IKare.

Pe3ynbratel 3aHecute B TabnuUILy 2.

PacTtBopsI 3Menenne nBera WHINUKATO- pH, cpena
pa

KapOonar Hatpus

XJ1opu1 HaTpus

XJIOpUJ IMHKA

3. UcnbiTaHHe PACTBOPOB Pa3HbIX COPTOB MbLIAa YHHBEPCAIbHBIM
HHAUKATOPOM.

B npoGupku ¢ pacTBopaMu MbLIa XO35IIICTBEHHOT 0, MblIa «Davey,
MbLJIa TYaJeTHOrO OOBIYHOTO ONYCTUTE B HUX MOJOCKY YHUBEpPCATbHOU
MHAMKaTOpHOU Oymaru. Uto Habmonaere?

Omnpenenure BenuuuHy pH pactBopa Mo mikane. 3anuiinuTe JTaHHBIC B

TabmuIty 3.
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IToxazarenu Mpgiu10 X03s1i- Mzuio
CTBECHHOE «Davey

MpbL10 TyaneTHoe
00BIYHOE

Okpacka UHIU-
Karopa

pH pactBopa,
cpena

BriBoa: PaCTBopH KHCJIOT, IJ.[CJIO‘ICﬁ U BOAY pacClio3HacM € MOMOLIbIO

HHAWKATOpa. Peakums Cpcabl paCcTBOPA COJMU 3aBUCHUT OT TUIIA COJIM:

COJIb, 06p830BaHHaﬂ c7a0bIM OCHOBAHHMEM M CHUJIBHOM KHCJIOTOH HMMEET

KHCIIYIO Cpeay pacTBOpa,; COJib, 06pa30BaHHa;1 CHJIBHBIM OCHOBAaHHECM U

CUJIBHOW KHCJIOTOM TMIPOJIN3Y HE MOABEPracTCa U UMEET HEUTPAIbHYIO

cpeny pacTBoOpa, a Cojib, 00pa30BaHHAs CHIILHBIM OCHOBAHUEM U ClIa00i

KHCIIOTOH — HIETOYHYIO.
Cooeporcanue omuéma:

1.3anonHenue TabInIL.

2.3anuch ypaBHEHHMM peakuuil Tuaposims3a cojeil kapOoHaTta HaTpus

Y XJIOpHUA IIMHKA.
3.BeiBoI.
4. OTBeTHI Ha KOHTPOJIbHBIE BOITPOCHI.

KOHmPOJleble eonpocol:

1.Kakue BemiecTBa Ha3bIBalOTCA UHAUKATOpaMH?
2. Kakve WHIMKaTOPHl BAM W3BECTHBI?
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3.Kakue cpeznpl pacTBOpOB BbI 3HaeTe?

4. Hannure KakuxX MOHOB ONpPEAEIISeT PeaKIHIO Cpeabl?

5. OTkyna B pacTBopax coiieil 6epyTcs KaTHOHBI BOJIOPOA, THAPOKCH
nousl? 6. Uro Takoe pH?

7. ns yero Hamo 3Hath Benuuuny pH?

Kpumepuu ouenku
B pe3ynbrare BinonHeHUs pabOThI CTYIEHT:
- HCIOJb3YET XUMHUYECKYI) TEPMHUHOJIOTHIO MPU OTBETE HA KOHTPOJIb-
HBIC BOHpOCBI;
- 3aIUCBHIBACT YPaBHEHHUsI THUAPOJIU3A COJIEH, AUCCOLMALMHU KHUCIOT U
IIeI0Yeit;
- ompenesnser 3HaueHre pH pacTBOpOB 10 1MIKajie YHUBEPCAIbHOIO UH-

JMKATOPA.

Kpamkuii meopemuueckuit 0030p no meme
1.AHauKaTophbl.

WNHaukaTopel — BEIIECTBA, U3MEHSIOIME CBOW LIBET B 3aBUCUMOCTH OT
cpejibl pacTBopa (cozepskanus B HEM HOHOB Bogopoaa H™ wmm OH)

WMHaukaTopsl ONpEeaeNstoT KOHIEHTPALNUIO HOHOB BOJOPO/Ia, B 3aBUCH-
MOCTH OT MHTEHCHUBHOCTHU OKpacku. COCTaBJIEHbI [IBETOBbIE IIKAJIBI B
3aBUCUMOCTH OT BennuuHbl pH pacTBOpa BemecTBa. Jlakmyc MeHsieT
CBOIO OKpacky B nuanazone pH 1-14; ynusepcanbnslii unaukarop 1-10.

[IpoBoas mpoOupoyHbIE OMBITHL, MBI OnpezenseM BenuuuHy pH pac-
TBOpa NpHUOIM3UTENbHO. Mcronb3ys KOMOMHUPOBAHHBIN KUAKUM HH-

JUKaTOp U ero mkany pH pacTBopa MOXXHO OonpeaenuTs 0ojiee TOUHO.
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2.I'ugposu3s coJieii.

Peakiust BOJHOTO pacTBOpa 3aBUCHUT HE TOJIBKO OT HAJWYHUS B HEM KUCIIOT WU
OCHOBAaHMM, HO TaKKe W OT MPUCYTCTBUS HEKOTOPBLIX cosieil. MHorue comnu,
PacTBOPSISICH B BOJIE, CIIOCOOHBI CMEIIATh PEAKIIHIO CPEABI B TY WIH UHYIO CTO-
pony. Ilpu 3TOM MPOHUCXOAUT XMMHYECKOE B3aUMOJCUCTBHE MEXAY MOHAMHU
COJIM ¥ MOJICKYJIaMH BOJIbI, COTIPOBOKIAOIIEECS 00pa30BaHUEM CIa0bIX KHC-
JIOT WK cIa0bIX OCHOBAHHUN WU MAaJOAMCCOIMHPYEMbIX HOHOB. JTa PEeaKIIus
[IOJIy4YHJIa Ha3BaHUE TUAPOIIA3A COJIEH. I'uaponus conu - 370 0OpaTUMBIH,
OOMEHHBIN MPOLIECC B3aMMOJACHCTBUS HOHOB COJIU C BOJOMW, MPUBOJISIIUNA K
o0Opa3oBaHni0 cnaObIX AIEKTPOIUTOB. B pesympraTe ruapoin3a W3MEHSeTCS
KHUCIIOTHOCTb CPEBbI.

PaccMoTpum Hanbosee TUITMYHBIE CITYyYan THIPOJIH3a COJEH.

A).Coab, 00pa3oBaHHast cJ1a0bIM OCHOBAHMEM U CHUJIbHOH KHCJI0TOM (ruja-
POJIN3 MO KATHOHY).
NH4Cl + HOH <= NH,4OH + HCI

NH," + Cl~ + HOH <> NH," + H* + Cl
N, + HOFH < NH . OH + H".

!
B pacTtBOpe HakamiMBarOTCS UOHBI H , B pe3yibTaTe 4ero peakuus cMme-
IIaeTcsl B KHUCIYI0 CTOpoHY, pH B pacTBopax cojeil mojgo0HOTO THIa
MEHbIIE 7.

B). Coab, odpa3oBaHHasi CHJILHBIM OCHOBAHMEM M CJ1a00H KHCJI0TOI
(ruapoJiM3 1Mo AHMOHY).
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CH;COONa + HOH <= CH;COOH + NaOH

CH,COO™ +Na™ + HOH ¢ CH,COOH + Na" + OH~

CH;COO + HOH < CH4COOH + OH

OH~

B nmanHOM ciyuyae rUApPONN3 BEACT K YBEIMUYEHUIO KOHIICHTPAIIUH HOHOB
B pacTBOpe, cpea menoyHas, pH>7.

B).Coan, o0pa3oBanHasi cj1a00ii KHCI0TO U c1a0bIM OCHOBaHUEM (ruj-
POJIN3 N0 KATHOHY W N0 AHUOHY).
CH;COONH,4 + HOH <> CH;COOH + NH OH

CH;COO ™ + NH," + HOH <> CH;COOH + NHOH

B pesynbrare rugponusa anerata aMMOHHMS IIPOMCXOAUT 0Opa3oBaHUE
IBYX caa0bIX 3JEKTPOJMTOB, pPACTBOP OKa3blBaeTcs OJIM3KUM K
HeuTpansHoMy, pH~7.

I'). Coab, 00pa3oBaHHasi CHJILHBIM OCHOBAHUEM U CWJILHOM KMCJIOTOM.
Conu mogo6HOTO THMA THAPOIU3Y HE MoaBepraroTcs. X HoHbI He 00-

pasytor ¢ nonamu H' 1 OH" posipI c1a601MCCOMMUPYIOIINX MITH TPY/I-
HOPACTBOPHMBIX COEINHEHUH, PABHOBECHE MEKITY HOHAMU M MOJIEKY-
JaMH BOJIBI HE HAPYIIIAETCS U PACTBOP OCTaeTCst HelTpansHbiM, pH pa-
BEH 7.

3.BogopoaHslii MoKa3aTeJib U CPeACTBA THTHEHBI.

Bce Mbuta UMEIOT IETOYHYIO peakluio. B HopMe y denoBeka ciabo
KHCJIasl peaKIUs KOXKH. 3arpsI3HEHNSI UMEIOT KUPOBYIO OCHOBY I XO-
POLLIO yIaIA0TCs WEI0YHBIMU pacTBopaMu. Ho Koxka « COXHET» , «CTs-
ruBaercs». [10aTroMy 11 HOPMAJIBHOTO MBIThSI KOKH HCITOJIB3YETCS
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MBLIO ¢ HeOOIbIIoN BenmunHoi pH. CHIIbHBIC 3arpsi3HEHUS yIASIFOTCS
MBUIOM ¢ OoJbieli BenuunHo pH. X035 CTBEHHOE MBLIO UCITONIB3YeT-
Csl 111 CTUPKH CUJIBHO 3arps3HEHHOMN onexbl. [locie npuMmeHenus
MbLJIa /111 BOCCTAHOBJICHHSI €CTECTBEHHOT0 0anaHca KOXXH MbI IpUMe-
HSIEM KpPEMBI, KOCMETHUUYECKOE MOJIOYKO, KpeMBI JIIs pyK. Pacnpoctpa-
HEHHbIE copTa MbUIa UMeIOT BenuunHy pH: Camay 9.5; Gave 7.0;
Palmolive 10.0. B 3aBucMMOCTH OT THIIa KOKH, CTETICHH 3arps3HEHUS
Bb1 MOXkeTe BBIOMpPATh TO WM UHOE MBLIO.

XO03sHCTBEHHOE MBLIO TIPEJICTABIIAECT COO0M 0COOBIM 00pa3oM CBapeH-
HYIO CMECh U3 HATPUEBBIX COJIEH JKUPHBIX KUCIIOT, KOTOPbIE JOOBIBAIOT-
Csl U3 HATYPaJIbHBIX )KUBOTHBIX U paCTUTENIbHBIX XUpOB. 1o conepka-
HUIO COJICH YKMPHBIX KUCIOT OHO MOXET ObITh 65, 70 1 72 — mpOLIeHT-
Hoe. He cMoTpst Ha 3TO, OHO 00J1a/1aeT PE3KOM MIET0YHOM peakiuen —
oxoio 11-12 pH. [l yxona 3a Koxel, BOJIOCaMU IPUMEHSETCS C OCTO-
POXXHOCTBIO. Mcrionb3yeTes s yianeHus CUIbHBIX 3arps3HeHui. Xo-
351ICTBEHHOE MBLJIO YCIIEIIHO IPUMEHSETCS ISl JIEYEHUS] BOCTIAJINTENb-
HBIX IIPOLECCOB, KaK MPOTUBOBUPYCHOE CPEICTBO , YCHEIIHO CIIPaBIIs-
eTcs X03HCTBEHHOE MBUIO U C JIeUeHHEeM I'pUOKOBBIX 3a00J1€BaHUM
cron. Ilpu ykyce cobaku, A NpelOTBpalleHHs MONaJaHus B paHy
MH(EKIUH, COBETYIOT AaTh CT€Yb KPOBU U3 paHbl (OHA BEIMOET U OaKTe-
pHUH), a TOTOM WJIU IPUIIOKUTH MapiIi0 WK 3a0MHTOBAaTh OMHTOM, CMO-
YEHHBIM B PacTBOPE XO35IIICTBEHHOI'O MBLIA.

IpakTuyeckas padora Ne8

B3aumooeiicmeue memannos ¢ pacmeopamu Kuciom u conei

lleﬂb.’ HN3YUUTh XUMHUYCCKUC CBOMCTBa METAIJIOB Ha MMpUMEPE UX B3au-
MOJICICTBHS C PACTBOPAMH KHCJIOT U COJICH.
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Ilpuébopvr u mamepuanwr: TPOOUPKHU, PACTBOPHI CEPHOM U COJISTHOM
KHUCJIOTHI, IIMHK, MEJIb, )KEJI€30, PacTBOPHI Cysbdara MU U HUTpATa
cepebpa.

Xox pabdoThI:

1.B3aumooeiicmeue memainnoe ¢ pacmeopamu KUucjiom.
[IpuroToBUTH 11O TPU NMPOOUPKHU C PACTBOPAMU CEPHOM U COJIIHOM KuC-
JIOT ¥ IOMECTUTh B HUX TPaHyJIbl METAJUIOB IIMHKA, JKEJie3a U MEJIH.
Uro Habmonaere? 3anumuTe ypaBHCHHSI BO3SMOXHBIX XUMUYCCKUX pe-
aKIUH.

2.B3aumooeiicmeue memanioe ¢ pacmeopamu coneil.

[TpuroToBUTH MO TPH MPOOUPKHU C pacTBOpaMU CyjbhaTa MEIU U HUT-
paTa cepeOpa 1 IOMECTUTH B HUX TPAHYJIbI METAJIJIOB I[UHKA, >Kejie3a U
Meau. Yro Habmrogaere? 3anuiuTe ypaBHEHHsI BO3SMOXHBIX XUMUYeE-
ckux peaknuid. Kakue mpusHaku peakiuii Habmonaere?

Bw1600: Bce 1 MeTabl B3aUMOJIEHCTBYIOT C paCTBOPaMU KUCIOT?
Kaxk Merasmipl B3auMoIEHCTBYIOT C pacTBOpaMu coJieit?
Ilo kakoMy IpU3HAKY CYAST O IPOXOXKAECHUN XUMUUYECKON peaKkiuu?

Cooepocanue omuéma:

1.CocraBneHne ypaBHEHUN TPAKTUYECKH OCYLIECTBUMBIX PEAKIIHM.
2.YKa3aHue NpU3HAKOB PEaKIIUM.

3.BeiBOS.

4.0TBeThI HA KOHTPOJIBHBIE BOIIPOCHI.

KOHmpOﬂbele eonpocol:
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1.Kak nmonws3oBaThCs PAAOM aKTUBHOCTHU METAJIJIOB IJId OIMIPCACIICHUA
BO3MOYXHOCTH MPOXOXKJICHUSI XUMUYECKOM PEaKuy MKy METaJIOM U
pPacTBOPOM KHUCIOTHI?

2.ITouemy pacTBOp a30THOM KHUCIOTHI HEJIb3s1 UCIIOJIb30BATh IS IEMOH-
CTpaIiy OJOOHBIX OMBITOB?

3. Kak moip30BaThCs psIOM aKTUBHOCTH METAJUIOB /ISl OTIPEAeIICHUs
BO3MOXXHOCTH IIPOXOXKIACHUA XUMHYECKOM p€akuuu MEXAy METAJUIOM U
pacTBopoMm cosu?

4.Tlouemy amsi IEMOHCTPALIMH MTOTOOHBIX PEaKIUil Heb3s OpaTh Im1e-
JIOYHBIE METAJLIBI?

Kpumepuu oyenku
B pe3ynbraTe BbINOIHEHUS pabOTHI CTY/IEHT:
- BJIaZIeeT XUMHUYECKON TEPMUHOJIOTUEN ITPU OTBETAX Ha BOIIPOCHI;
- COCTaBJIET MPaBWIBLHO (OPMYJbI BELIECTB NPU HANMMCAHUU YPaBHE-
HUHN peakluii, CTaBUT KO3 PUIIMEHTHI;
- YKa3bIBaeT NPU3HAKU PEaKLUH.

IIpakTuyeckas padora NelO
Haénwoenue knemox pacmenuii, #cugommuvix n00 MUKPOCKONOM HA
20MOBbIX MUKPONPENAPAmMax u ux Onucanue.
I]ens: 3akpenuTh yMEHHE PabOTATh C MUKPOCKOIIOM, HAXO/UTh OCO-
OEHHOCTH CTPOCHHMS KIIETOK Pa3IMYHBIX OPTaHU3MOB, CPAaBHHBATh HX
MeEXITy COOOM.
Cpeocmea o6yuenusn’. MEKPOCKOIIbI, MUKPOITPENapaThbl KJIETOK pacre-
HUM, TpOOB, )KUBOTHBIX, PUCYHKH KJIETOK Pa3JINYHBIX OPTaHU3MOB.
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Xox paboTsl

1. PaccmorpuTe 10 MUKPOCKOIIOM MUKPOTIpENapaThl pAaCTHTEb-
HBIX KJIETOK U KJICTOK )KUBOTHBIX.

2. Paccmotpute pucyHOK «Pa3nuuHbie (hOpMBI KIETOK OTHOKJIE-
TOYHBIX U MHOTOKJICTOYHBIX OPTaHH3MOBY.

3. CormocraBbTe YBUACHHOE C H300paKeHHEM OOBEKTOB Ha PUCYH-
Kax. 3apuCyHTe KJICTKH B TETPAISIX U 0003HAUBTE BUIMMBIC B
CBETOBOH MUKPOCKOIT OPTaHOU/IBI.

4. CpaBHHUTE MEX]y COOOH 3TH KIIETKU.

HasBanune kiierok | PucyHok kietku Oco0GeHHOCTh CTPOEHUS
KJIETKU

5. Cpaenaiite BbIBOA IO padoTe.
Cooepocanue omuéma:
1.PucyHku yBUIEHHBIX OOBEKTOB.
2.0nucanne 0cOOEHHOCTEN KIIETOK M OHOKJIETOYHBIX OPraHU3MOB.
3.BeiBOI.
Konmponwsnwie eéonpocwi:
1.B yeM 3akiirogaeTcs CXOACTBO U Pa3IMUME KIETOK?
2.KakoBbI MPUYMHBI Pa3INYMs U CXO/ICTBA PA3HBIX OPraHU3MOB?

Kpumepuu oyenku
B pesynbraTe BbINOJIIHEHUS PA0OTHI CTYACHT:
- BJIaJieeT OMOJIOrMYECKON TEPMUHOJIOTHEN IPU OTBETAaX Ha BONPOCHI;
- aKKypaTHO JIeJIaeT PUCYHKH YBUJIEHHBIX OOBEKTOB;
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- YKa3bIBae€T OCOOEHHOCTH CTPOCHUS KIIETOK.
Kpamxkuii meopemuueckuii 0630p no meme:

@®opMa 1 pa3Mepbl paCTUTEIbHBIX U KUBOTHBIX KJIETOK OTJIMYAIOTCS
00JIBIIUM Pa3HOOOpPa3HEM B 3aBUCUMOCTH OT (P)YHKIIMI U MECTOIOJIO-
KEHHs B Oopranusme. Jluamerp KJIeTOK KoieOJaeTcsl OT HECKOIbKUX MHK-
POH, WJIM MUKPOMETPOB, 10 HECKOJIBKUX caHTUMETpoB. Hanboiee mpo-
cTast popmMa — MIApOBUHAS — BCTPEYAETCS JOBOJIHHO PENIKO y CBO-
OO/HBIX KJIETOK, HE TPAaHUYAIIUX C IPYTHMHU KJIETKaMH, (OJHOKIETOY-
HbI€ OpraHU3Mbl; cpeiu OaKTepuil — KOKKM) MHOrMe KJI€TKH UMEIOT
(hopMy MHOTOTPaHHHUKOB, OIIPEEIIIEMYIO TJIABHBIM 00Pa30M HX B3aUM-
HBIM JIABJICHUEM.

Knetku MoryT ObITh OKPYTJION, IMIUHIPUUYECKON, KyOMUECKOH, IpU3-
MaTH4YECKOMU, JUCKO-BUHOM, BEPETEHOBHUIHOM, 3BE€3A4AaTON U APYTHUX
¢dopMm Tak, SHIEKIETKH UMEIOT OKPYIIIYI0 (OpMY, KIETKH SIUTEIHS —
LHWINHAPUYECKYI0, KyOUUYECKYIO U IPU3MaTHUYECKYI0, (OPMY JABOSKOBO-
THYTOTO JUCKA UMEIOT SPUTPOLIUTHI KPOBH, BEPETEHOBHUIHBIMHU SIBJISIFOT-
Csl KJIETKU MBILIEYHOM TKaHM, a 3BE€3/14aTy0 — KJIETKM HEPBHOW TKAHHU.
Psin knerok BooG1ie He nMeeT nmocTosiHHOM hopmbl. K HUM OTHOCSTCH,
IIPEKIE BCETO, JIEMKOLUTHI KPOBH.
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1 — KOKKH, 2 - TUIUIOKKH, 3 - CTPENTOKOKKH , 4 — BHOPHOHBI, 5 — CITH-
pUILIBL, 6 — OalUIUIBI, 7 — XJIopesuia, 8 - XJIaMHIOMOHaa, 9-0CTEeOLuT,
10 — xnerka srurenus, 11 — spurporuTsl, 12 — HepBHas kietka, 13 —
pacTuTenbHas KJIeTKa.

IIpakTuyeckas padora Nell

Cpagnenue cmpoeHus KnemoK pacmeHuil u HcueonHbolx.

I]ens: 3akpenuTh YMEHHE HaXOJUTh OCOOCHHOCTH CTPOCHHS Kile-
TOK pa3IMYHBIX OPraHU3MOB, CPABHUBATH UX MEXKIY COOOM.
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Cpeocmea o6yuenusn:. yaeOHUK o0mIeii Onomoruu, yaeOHHUK ecTe-
crBo3HaHus 3a 10 kiacc, cxema «KoMOMHUpOBaHHAsE cXeMa CTPOCHUS
IYKapUOTHYECKON KJICTKH», JIEKIIMOHHBIC MaTepualibl, Kapanaamu, WH-

TEPHET-PECYPCHI.

Xoo0 pabomur

1. Paccmorpute «KOMOMHUPOBAHHYIO CXEMY CTPOCHUS dyKapH-

OTUYECKOU KIIETKU.

2. CpaBHuTE MEXKIy cO00I paCTUTENBHYIO U )KUBOTHYIO KJIETKH.
3. 3apucyiiTe KIETKU B TETPAIsIX U 0003HAYHTEC OPTaHOUIBI.
4. 3anonauTte Tabnuny «CpaBHEHUE CTPOCHUS KIIETOK pacTEHUI

" ) KUBOTHBIX)).

HpI/ISHaKI/I JJI1 CpaBHCHUA

Knerku pacrenuit

KieTku >KMBOTHBIX

1. Knerounas creHka
2. ITmactuner

3. Bakyoim

4. 3amacHo# yrieBoj

5. Cnoco0 xpaHeHus Mu-
TaTeNbHBIX BELIECTB

6. LlenTpuonu

7.Cuare3 ATO
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5. Ionp3ysack y4eOHUKOM, OSICHUTE 3HAYEHUE CICAYIOIUX TEPMHU-

HOB!: nﬂacmudbl, KIemO4Hblll uerHmp, KiiemouHast CmeHKa.

6. ChopmynupyiiTe BEIBOJ B COOTBETCTBUU C IEIBIO PAOOTHI.

=

ok w

Cooeporcanue omuéma
3HaueHHE 3a/JaHHBIX TEPMHUHOB;
PucyHOk pacTuTeNnbHON M KMBOTHOM KJIETOK C 00O3Hau€HUEM
OpraHOM/IOB;
3anoyiHeHUE TaOIHUIIbI
OTBeThI HA KOHTPOJIBHBIE BOIPOCHI;
BriBog1.

Konumponwsnusie 6onpocwt

B yem 3akirodaercs CXOJICTBO M pa3iinyue PACTUTEIHHOU U KU-
BOTHOM KJIETOK?
KakoBbl mpUuYMHBI CXOACTBA W PA3IHYMs KJIETOK PACTEHUU W
YKUBOTHBIX ?

Kpumepuu oyenku
B pe3ynbraTe BbIONHEHUS PaOOTHI CTYACHT:

- BJIa/Ie€T OCHOBHBIMU IOJIOKEHUSIMH KJIETOYHOW TEOPUU M OMOJIOTHYE-
CKOM TEPMHUHOJIOTHUEH;

- BBIJIEJIIET OCOOCHHOCTH CTPOEHUS KIIETOK;

- 00BSACHSET POJICTBO JKUBBIX OPraHU3MOB HA OCHOBE CPAaBHEHMS pacTH-
TEJIbHOW M JKMBOTHOM KJIETOK C MCIIOJb30BAaHUEM apryMEHTHPOBAHHOMN
nH(OPMAIIUY U3 PA3TMYHBIX UCTOYHUKOB.

Kpamkuit meopemuueckuit 0630p no meme

Knemrxa — snemeHtapHas kuBas cucrema (OakTepuii, mpocrei-

X, OAHOKJICTOYHBIX, BO,Z[OpOCHCﬁ, FpI/I6OB) U OCHOBHAA CTPYKTYPHO-
q)YHKIII/IOHaHI)HaSI CANHUIA BCEX XKMBBIX OPraHU3MOB.
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Lumonoeus — HayKa O KJETKE, U3y4darolasi CTPOCHUE U XUMHYE-
CKUIl COCTaB KJIETOK, UX (YHKIHMH Yy OAHOKJIETOUYHBIX U MHOI'OKJIETOY-
HBIX OPraHU3MOB, CTPOCHUE, 3HAYCHUE U JECATEIbHOCTh BHYTPUKIIETOY-
HBIX CTPYKTYpP, Pa3MHOXXEHHE U Pa3BUTUE KIIETOK, UX CBS3b C OKpYyXKa-
IOLIEN CPEAON.

B Hacrosiee BpeMs BBIIESIAIOT ABa YPOBHS KJIETOYHOW OpraHu3a-
LUU: npokapuomuyeckuu u sykapuomudeckuii. IIpoxapuoTuueckue
KJIETKW TUIINYHBI U1 OJHOKJIETOYHBIX OPraHu3MOB — IIPOKapHOT, TOTAA
KaK JYKapHOTHYECKHE KJIETKH XapaKTEePHBI I SyKapHOT, OOIBIIUH-
CTBO KOTOPBIX SIBJIIFOTCS MHOTOKJIETOYHBIMU OPTaHU3MaMH.

IIpokapuomuyeckas kniemka — KIETKA, Y KOTOPOU OTCYTCTBYIOT
o(opMIIEHHOE PO U HEKOTOPBIE KJIETOUHbIE OpraHou bl (0aKTepUn).

Jykapuomuueckas kiemka — KJIETKa, KOTOpas UMeeT 0(pOopMIIEH-
HOE JJpO U BCE OCHOBHBIE KJIIETOUHbIE OPTaHOU/IbI (KIETKH KHUBOTHBIX U
PacTUTEIBHBIX OPTaHU3MOB).

Yepmul paznuuus pacmumenvHOU U HCUSOMHOU KNEMOK.

— pacTuTelbHas KJIETKAa MMEET IUIACTU/IBI: XJIOPOIUIACTBI, XPO-
MOIUTACTHI, JIEMKOIUIACTHI; LEJUIFOJIO3HYI0 KJIETOYHYIO CTEHKY, KpyIl-
HBIC BaKyOJIH; KJI€TOUYHBIN LEHTP — TOJIBKO Y HU3IINUX PACTCHUH; aBTO-
TpoHbIN TN nUTaHus; cuHTe3 AT® NpoUcXoAuT B XJIOpOIUIAcTax U
MUTOXOHJIPUSX;

— OKMBOTHas KJIE€TKA: IUIACTUABI M UEJUIIOJIO3HAs KIIETOYHAas
CTEHKAa OTCYTCTBYIOT; BAaKyOJId MEJIKUE; KJIIETOYHBIM LICHTP €CThb Yy
BCEX KJIETOK; reTepoTpoHbId Tl nutanus; cuHres AT mpoucxo-
JUT B MUTOXOHJIPUSX.
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IIpakTnyeckas padora Ne 12.
Pewienue 3nemenmapuvlx cenemuyeckux 3aoau.

Iens: ycBOWTH OCHOBHBIC T€HETHYECKUE TEPMHUHBI M CHMBOJIBI ,
MPUMEHUTh 3aKOHOMEPHOCTH HACJICIOBAHUS IMPH PEIICHUH TeHETHYe-
CKHX 3a71a4 Ha MOHOTHOPHIHOE CKpeIlMBaHHUE.
Cpeocmea obyuenusn: ydeOHHUK 0OIIeH OMOJIOTHH, YICOHUK €CTECTBO-
3HaHus 3a 10 Ki1acc, JIEKIMOHHbBIC MaTepuabl, MHTEpHET-pECypCHI.

Xox paboThl:
1. 3HaKoMCTBO ¢ TeopHel HACIEAOBaHUS IPU3HAKOB POAUTEIICH
MMOTOMCTBOM I10 Y4eOHBIM (PHIIbMaM U IPE3CHTALIUSIM.
2. 3HAKOMCTBO C OCHOBHBIMHU MOHSITUSIMH T€HETHKH, UCIIOJIb3Ye-
MBIX MPU PEIICHUH 3a]a4.
3. Pemenue 3amau:
A) VY niieHuIbl TeH KapJIuKOBOTO POCTa TIOMHUHHUPYET HaJ re-

HOM HOPMAJIbHOI'O pOocCTa. OHpeI[CJ'II/ITe, KakKo€ MOTOMCTBO 6y,I[CT
OT:

1 ckpemuBaHUS TOMO3UTOTHOM KapJIUKOBOW IMIIEHUIIBI C HOPMaTbHOM
MIIEHUIIEH,

2 BYX Fe€TEPO3UTOTHBIX KapIMKOBBIX PACTCHUN MIICHUIIBI.

b) V TomaToB KpacHas okpacka IJI0I0B JOMUHUPYET HaJl )KEITOU
okpackoil. IIpu ckpenBaHnu KpacHBIX TOMAaTOB MeX 1y co0oii B
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MMOTOMCTBE OBLIO MoydeHo 9114 TomMaToB ¢ KpaCHBIMH IUIOAAMH 1
3021 pacTeHuii ¢ )KeaTbIMH 110/1aMu. KakoBbI TEHOTHUIIBI POJIUTEIICH U
F€HOTHUIIBI IOTOMCTBA?

B) HccnenoBanus nmokasaiu, 4To rojiyoble ria3za — pelecCUBHBINA MpH-
3HAaK, a TEMHbIE — JOMUHAHTHBIN. J[oKaxkuTe, 4TO B Opakax ¢ royoo-
TJ1a3bIMU POAUTENSIMU OYAYT POKIATHCS TOJIBKO TOIYOOTIIIa3ble IE€TH, a
y TEMHOTJIa3bIX POJUTENICH MOTYT POXKJIAThCsA KaK TEMHOTJa3ble IeTH,
Tak u roiaybormnassie. [Ipu kakux ycroBUsIX 3TO BO3MOKHO?

4. Cpnenaiite BbIBOJI: KAKOBBI T€HETUYECKHE OCOOEHHOCTH HACJIE0BA-
HuUs npusHaka? (3akoH MeHens).

Cooeporcanue omuéma
1.Pemenue 3agau
2.BriBos.
Konmponwvnwsie 6onpocut
1.ITosicHuTe TEPMUHBI: MOHOTHOPUIHOE U TUTHOPUAHOE CKpPELIH-
BaHNUE, IOMUHAHTHBIE U PELIECCUBHBIE T€HBI, aJJIEIb, TOMO3UTOTHBIN U
reTepO3UTOTHBIA OPTaHU3MBI.
2.Kakne 3akoHBI HacnenoBaHus yctaHoBui I'. Mennens ?
Kpumepuu oyenku
B pe3ynbrarte BHINOIHEHUS paOOThI CTY/AEHT:
- BJIQZIC€T OCHOBAaMU T€HETUKH U OHOJIOrMYECKONM TEpMHUHOJIOTHEN
-TPaMOTHO HUCIIOJIb3YET TEHETUYECKUE CUMBOJIBI IIPH PEIICHUH 33]1a4
- O0OBSICHSIET 3aKOHOMEPHOCTH HACJIEJOBaHMsSI C MCIOJIb30BAaHUEM apry-
MEHTUPOBAHHOW MH(POPMAIIUH U3 Pa3INYHBIX UCTOYHUKOB

Kpamkuit meopemuueckuit 0630p no meme
AJl1eJ1b — 3TO OJIHA U3 IBYX MJIH OoJiee albTePHATUBHBIX (POPM HIIH
COCTOSIHUH IeHa, OTpeIeNSIIOIUX albTepHATUBHBIE IPH-
34



3HKH.
I'oMO3UTOTHBI OpPraHu3Mbl — OPTaHU3MBbI, KOTOPBIE COJEPKAT J1BA
OJIMHAKOBBIX aJUICJIbHBIX I'€Ha HAa TOMOJOTHYHBIX XPOMOCO-

Max. I'e-
T€PO3UTOTHbIE OPTaHU3MbI — OPTraHU3MbI, KOTOPBIC COAECPIKAT JBa
Pa3HBIX AJUICIBHBIX T€HA HA TOMOJIOTHYHBIX XPOMOCOMaX.

JIOMWHAHTHBIH T'eH — 3TO OJIMH U3 Maphl AJUICIbHBIX TEHOB, KOTOPBIN
B T€TEPO3UTOTHOM COCTOSTHUH IOJIaBJISIET IPOSIBJIICHUE JIPYToro (perec-
CUBHOTI'O I'€Ha).

I[OMI/IHI/IPOBaHI/Ie — 9TO NOJABJICHUC Y FI/I6pI/I,Z[HBIX OpraHru3MoOB OJHHUX
IIPpU3HAKOB APYTUMHU.

I'eneTn4yeckue CUMBOJIbI:

CumBoin Benepsl @ --- sxeHCKast 0C00b
CumBoa Mapca & --- My»KcKast 0COOb
X---- CKpelLBaHue

P--- ponuTenbckoe mokonaeHue

F1--- nmepBoe mokoseHne

F2-- BTOpOE MOKONIEHUE -

ABC--- 1oMHUHaHTHBIE T€HBI

abc--- perieccuBHBIC TEHBI

G--- raMeThI

IIpumep 3a1a4u HA MOHOTUOPHUIHOE CKPeLIUBAHUE:
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VY Mmblliei, KOpu4uHeBast OKpacka IepcTy JOMUHHUPYET HaJl Cepoi oKpac-
KoM mepctu. [Ipu ckpelMBaHuy YUCTON JIMHUK MBIIIEH C KOPUYHEBOM
OKpacKOM C YMCTON JTMHUEH MBIIICH C CEPON OKPACKOU OBLUIH MOTYUYEHBI
MBIIIN C KOPUYHEBOU OKpackoil mepctu. KakoBbl FTeHOTUIIBI TOTOM-
ctBa? Kakoe mOTOMCTBO IO 3TOMY NMPU3HAKY MOKHO MOJYYUTH B TIep-

BOM U BTOPOM IOKOJIEHUU? 3amnuceiBa-
CTCA CKpCIINBAHUC!

PQ2AAXJ aa GAa F1
Aa

HOCKOHBKy res A JOMMHAHTCH, BCC IIOTOMKH 6y,I[y'T HMCTb KOPHUYHC-
BYIO IICPCTh.

[TepBrIit 3aK0H MeHIes: TPU CKPEIMBAHUY JIBYX TOMO3UTOTHBIX OCO-
Oeill, oTIMYaroIuUXCcs APYT OT Jpyra Mo OJJHOMY MIPU3HAKY, BCE MOTOMKHU
neposoro nokosienus (F1) 6yayT uMeTs npu3HaK 0JTHOTO U3 POAUTEINEH,
TO €CTh BCE MOKOJIEHHE THOPUAOB Oy1eT eTMHOOOpa3HO MO JAHHOMY
MIPU3HAKY.

JlaBaiiTe yClIO)KHUM 3a/1ayy U CKPECTHM MEXIY COOO0M reTepOo3UroTHBIX
OypbIX MbIIIeH u3 nmokonenus F1:

F1 Q Aax d Aa GAuaAmua F2:
AA — KOpHYHEBBIE, Aa — KOpUYHEBBIE,
Aa — KOpHYHEBBIE, aa — cepsle.

Taxum 00pa3oM, BO BTOPOM MOKOJIEHUH MBI ITOJIy4aeM pacilerieHHe Mo
okpacke meperu 3 Kk 1.
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IIpakTnyeckas padoraNel4
«AHAJM3 1 OLIEHKA THYECKHX ACINIEKTOB Pa3BUTHS HEKOTOPbIX HC-
cJ1e10BaHMIi B OMOTEXHOJIOT I
Ilen»: 1M03HAKOMUTBCS C ITUUECKUMH acleKTaMHU Pa3BUTUS He-
KOTOPBIX UCCIICIOBAaHHI B OMOTEXHOJIOTHU U 1aTh UM OLICHKY.
Cpeocmea obyuenua: yaeOHuK oOiieil Ouonoruu, yueOHUK ecTe-
cTBo3HaHus 3a 10 kyacc, JIEKIIMOHHbIE MaTepuaibl, VHTEepHET-
pecypcehl.
Xox paboTshl:
1. H3yuuth TeopeTHyecKHil MaTepual TeMbl 10 Y4EOHMKY,
HuTepHeT-pecypcaM (BUAEO), MPUIOKEHUIO K padoTe.
2. OtBeTbTE Ha BOIPOCHI.
3. BriBoxg

Cooepotcanue omuéma
1.0T1BeTHI Ha BOMIPOCHI.
2.BpIBOA: KaK JIMYHO BBl OTHOCHTECH K UCIIOJIb30BAHUIO TPAHCTEHHBIX
MPOyKTOB? XOTHUTE JIM BBl UCTIOJIB30BATh MPOIYKTHI, TOTYICHHBIC U3
TpPaHCTEHHBIX OpraHn3MoB B numly? [Touemy?
3.BbIBO/I: Kak JUYHO BBI OTHOCHUTECH K KJIOHUpOBaHUIO denoBeka? Ilo-
yemy? Xotenu Obl BBl B OYAyIIEM MOJIYIUTh cBoero kiona? [louemy?

KOHmpOﬂbele 60RPOCHL

1. YUro Takoe OMOTEXHOJIOTHS?

2. Uem oTnuyaeTcs TeHETUUECKas CEJIEKIUS U TeHHAasi UHXEe Hepus?
3. [IpuBenuTe apryMeHTHI «3a» U «IIPOTUBY UCIIOIH30BAHUS TPAHCTCH-
HBIX IPOAYKTOB (MOXHO MCIOJIb30BaTh HE TOJIBKO MaTepHall CTaThH).
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4. Ilpu KaKkux yCJIOBHUSAX IPOAYKTHI, [I0OJIyYEHHbIE U3 TPAHCT€HHBIX OP-
IaHU3MOB, MOTYT CUUTAThCsI O€30MacHBIMU?

5. Uro Takoe kioH? B03MOXHO ¥ BO3HHKHOBEHHE KJIOHOB YEJIOBEKA
ecTecTBeHHBIM myTemM? Eciu na, To B KakoM cirydae?

6. C xakol LEeJIbI0 MPEANoaracTcsl UCIOJIb30BaHNE KIIOHUPOBAHMS Ye-
JIoBeKa?

7. IlpuBeauTe apryMeHTHI «3a» U «IPOTHUBY KIIOHMPOBAHUS Y€IOBEKA.

Kpumepuu oyenxu
B pe3ynbrare BoIIOIHEHUS PAOOTHI CTYACHT
-BIIaieeT OMOJIOTUYECKON TEPMUHOIOTHEH -
- AET IOJIHbIE OTBETHI HAa BOIPOCHI
- BBICKa3bIBAET JINYHYIO TOUKY 3pEHUs Ha 00CyXk/1aeMble poOIeMbl

Kpamxkuii meopemuueckuit 0630p no meme
I'ennas uHKeHepus

Bbrnorexnonorunein Ha3BEIBaIOT COBOKYITHOCTHb TCXHHUYCCKUX IIPpHUC-
MOB, HCIOJIB3YIOLIUX Pa3IHuHbIe OMOJOTUYECKHE CUCTEMbI WU JKUBBIC
OpraHU3MBI JIJISl CO3JaHUsI UM 00pabOTKMU MPOIAYKTOB CAaMOTO Pa3HOTO
Ha3HAYEHUS.

CyIIecTBYIOT HECKOJIBKO oTpacieil ouorexHonoruu. Hapsiay c
MOJIyYeHHEM aHTHOMOTHKOB, aMUHOKHCIIOT, TOPMOHOB OHMOTEXHOJIOTH-
YCCKMMHU METOJAaMH CYHIECCTBYIOT M APYIru€ MPOAYKTHI, IMOJTy4acMBIC C
MOMOIIBIO0 OTpaciiell OuoTexHonorud. Haubomnplme cropsbl BHI3BIBAIOT
TPAHCI'CHHBIC OPTraHU3MbI U KIIOHUPOBAHUEC )KMBOTHBIX.

['eHHass WHXEHepUs — 3TO METOAbl U3MEHEHHUs TeHETUYECKUX
CBOICTB OpTraHu3MOB B PE3YJIbTATC BBCACHHA B UX KJIICTKU I'€HOB JIpPY-
TUX OpraHu3MoOB. B pe3ynbrare moiay4aroTcsi TPaHCTEHHBIE OPTaHU3MBI.
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['eHeTHKHN CKpEeCTUTh Oarnly ¢ KapTodeneM He MOTYT, a T'eH-
HbIE NHXXEHEPbl — MOTYT. ['eHeTHUeCKas CeJIEKIMs yJIydIlaeT KoJude-
CTBEHHbBIE XapaKTEPUCTUKU COpTa WM NOpOoJbl (YpOXKalHOCTb, YCTOM-
YUBOCTb K 3a00JI€BaHUSIM, HAJIOM U Jp.); TeHHAs MH)KEHEepUsl CrocoOHa
CO37aTh NPUHLUIIAAIBHO HOBOE Ka4eCTBO — IIEPEHECTH I'€H, €r0 KOJIH-
PYIOLIM, U3 OAHOTO OMOJIOTUYECKOTO BUIA B IPYrOi, B YaCTHOCTH, F'eH
MHCYJIMHA OT YeJOBEKa B JPOXOKU. W reHeTmuecku mMoauduumpoBaH-
HBIE IPOAOKU CTAHOBSATCS (PaOpUKOM HHCYIMHA.

CuuTaercs, 4TO €IUHCTBEHHOE NPUHLHUIINAIBHOE MPENSATCTBUE,
CTOsALIEE NEpe]] TEHHBIMU MHXEHEpaMHU, — 3TO WIA UX OTpaHUYEHHAas
danTa3us, WIM OrpaHWdYeHHOE (UHAHCHpOBaHHE. HempeomonmuMeix
IIPUPOJHBIX OTPAaHUYEHUN B TEHHOM HHKEHEPUH, IIOXO0KE, HET.

[Ipy co3maHuM TakUX OPraHU3MOB BBICKA3bIBAIOTCS ONACEHUS
OMOJIOTMYECKOTO M JKOJIOTUYECKOT0 HPABCTBEHHOIO, 3TUYECKOro, (pu-
nocodckoro, penuruno3Horo xapakrepa. B 1973-1974 rogax Obutn BbI-
pa0oTaHbl MpaBHJa TEXHUKH OE30MaCHOCTH MO OOpallleHUI0 C TpaHC-
reHHbIMU opraHuzMamu. [lo mepe yckopsitomierocst pa3BUTUsi T€HHOU
WH)XEHEPUU CTPOTOCTh INpaBHJl O€30MaCHOCTH BCE BPEMs CHUXKANACh.
[IepBoHavasIbHBIE CTPAXH OKA3AIUCH CUIIBHO MTPEYBEITNYCHHBIMH.

B nrore 30-1eTHEr0 MUPOBOIO ONBITA TEHHON MH)KEHEPUU CTAJIO
SICHO, 4YTO CIy4YalHO B IIPOILIECCE «MUPHOM» IN€HHOM WH)KEHEPUM YTO-
1100 BPEIHOrO BO3HUKHYTh HE MoXkeT. B o6miem, 3a Bce 30 et uHTEH-
CHUBHOT'O M BCE PaCIIMPSIONIEroCs] MPUMEHEHUS! TEHHOW MH)KEHEpUU HU
OJIHOTO CJlydass BO3HUKHOBEHMS ONACHOCTH, CBS3aHHOW C TPaHCTEHHBI-
MU OpraHu3MaMu, 3apeructpupoBaHo He Obuto. Korma peub upger o0
OIMACHOCTH MJIM 0€30MaCHOCTH TPAHCT€HHBIX OPraHU3MOB U MPOJYKTOB
U3 HHUX IOJIyYEHHBIX, TO CaMble PAclpOCTPaHEHHbIE TOUKH 3PEHMS OC-
HOBBIBAIOTCS IPEUMYIIECTBEHHO Ha «OOMIMX COOOpaKEHUSIX U 3]JpaBOM
cMbIcie». BoT yTo 00bIYHO TOBOPAT T€, KTO MPOTHUB:
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- IpUpOJia YCTPOEHA pa3yMHO, JI0OOE BMEIIATENbCTBO B HEE
TOJIBKO BCE YXYAIINT;

- IOCKOJIbKY camu yueHble He MoryT col00%-Hoii rapantuei
Ipe/AcKa3aTh BCE, OCOOEHHO OT/AAJCHHBIC, MOCIEACTBHS MPUMEHEHUS
TPAHCTCHHBIX OPraHU3MOB, HE HAJI0 3TOTO JIeJIaTh BOOOIIIE.

A BOT apryMeHTHI T€X, KTO BBICTYIAET 3!

- B TEYEHHE MWIIMAPJOB JIET 3BOJIONMU HPUPOJA YCIIEIIHO
«mepenpodoBaia» BCe BO3MOXKHBIE BapHaHTBI CO3aHUS JKHBBIX Opra-
HU3MOB, TI0YEMY K€ JIeSTEIIbHOCTh YeJIOBEeKa M0 KOHCTPYHPOBAHUIO H3-
MEHEHHBIX OPTaHW3MOB JIOJDKHA BBI3BIBATH ONIACECHHS?

- B IPUPOJE IIOCTOSHHO IIPOUCXOIUT IIEPEHOC I'€HOB MEXIY
pa3HBIMU OpraHu3MaMi (B OCOOCHHOCTH MEXKAY MUKpPOOaMH U BHpYyca-
MI/I), TaK 4YTO HUYECTO MPHUHIHUIINAJIBHO HOBOI'O TPAHCI'CHHBIC OPraHU3MbI
B IIPUPOJTY HE T00aBST.

I[I/ICKYCCI/ISI O BBIT'OJIaX U OMMACHOCTAX MPUMCHCHUA TPAHCI'CHHBIX
OpPraHU3MOB OOBIYHO KOHIIEHTPUPYETCS BOKPYT TJIABHBIX BOINPOCOB O
TOM, OIIACHBI JIK NPOAYKThI, ITIOJTYYCHHBIC U3 TPAHCTCHHBIX OPraHu3MOB
Y OTIACHBI JIU CaMU TPAHCTEHHbIE OPTaHNU3MBbI [T OKPY>KatoLIel cpesibl?

ITo XAPaAKTCPUCTHUKAM TPAHCICHHAA MPOAYKIUA HE OTINYACTCA
OT aHAJOTMYHBIX MPOAYKTOB, MOJTYYEHHBIX U3 €CTECTBEHHBIX MPUPOJ-
HBIX UCTOYHHKOB. DTO HEOJHOKPATHO JOKa3aHO TECTUPOBAHUEM, KOTO-
poe 00s13aTesIbHO MPOBOAUTCS Mepel BBITYCKOM Ha PHIHOK MPOJYKTOB,
IMOJIYUYCHHBIX M3 TCHCTUYCCKU MO}II/I(i)I/IHI/IPOBaHHBIX OpTraHu3MOB. Me-
TOJIbI OLIEHKH BO3MOXKHOCTEH TOKCHYHOCTH, AJUIEPIEHHOCTH U JIPYTUX
BUJOB BPCAHOCTH AOCTATOYHO HAACKHBI W CTAHAAPTHU3UPOBAHBI BO
MHOTHX CTpaHax, B yacTHOCTH B Poccun.

Pa3ymeercs, 3T0 HE 03HAYAET, YTO JIFOOBIE MPOIYKTHI, TTOITyYEH-
HbIE€ U3 JIOOBIX TeHEeTUYECKH MOAU(DUIIMPOBAHHBIX OPraHU3MOB, OyIyT
6e3omnacHbl. bezonacHbIMU MOTYT CUMTAThCSl TOJIBKO T€, KOTOPBIE MPO-
IIJTH BCECTOPOHHIOIO TOCY/apCTBEHHYIO MpoBepKy. Ilorpedurens noi-
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KEH MMETh MpaBo MHPOPMUPOBAHHOTO BBIOOpA. IIpoayKThI M3 TpaHc-
TEHHBIX OPraHU3MOB JOJDKHBI MMETh MapKHPOBKY, KOTOpas IO3BOJIUT
BbIOpaTh: 1) mOporme «IKOJOTHYECKH UYUCTHIE)» HE TPAHCTeHHBIE MPO-
IYKTBI, IOJIy4€HHbIE 0€3 MPUMEHEHUSI XUMUUYECKUX YI00pEHUH, ecTu-
LUJ0B U TepOUIMIOB WIN 2) HE TPAHCI'€HHbIE, BbIPAILIEHHBIE C IIPUMeE-
HEHHEM XUMMH, WIH 3) TpaHCTEHHbIE, HO BBIPAILEHHbIE 0€3 «XMUMHUN»,
LI€HA KOTOPBIX JI0JI)KHA ObITh B HECKOJIBKO Pa3 HUXKE, YEM IKOJIOTHYECKU
YHUCTHIX.

[TpousBoacTBeHHbIe MOceBbl TP yxe 3aHMMaroT Oonbllne I10-
a1, U OHU TIPOJAOJIKAIOT pacupsaThbes. 3a nociegnue 12 ner 8 CIIA
BBIpAIEHO 3,5 TPJH TPaHCTEHHBIX pacTeHuid. [Ipu 3TOM He ObLTO 3ape-
TUCTPUPOBAHO HU OJHOTO CiIy4as BOSHUKHOBEHHUS CEPbE3HBIX MEIUKO-
OMOJIOTUYECKHX TTOCIIEACTBUI HX MPOU3BO/ICTBA U MCIIOJIBb30BAHMUS.

B nienom npu onieHke cTeneHu OMoJ0rHuecKoi U 3KOJI0rHuecKon
OIMACHOCTH O MPUHIUIY OJIM3KOro cxoicta 6e3omacHoe TP momxHO
OBITh ITOXOKUM Ha €ro UCXOAHbII HeTPAaHCTEHHBIN aHAJIOT.

Wtak, reHHbIE WHKEHEpPhl YTBEPXKJAIOT, YTO TPAHCTE€HHBIE MPO-
JYKTBI 0€30MaCHBI U JICIIEBbI, YTO TPAHCIEHHOE CEIbCKOE X035 CTBO HE
TOJIBKO 00JIee SKOHOMUYHO, HO U 00Jiee IKOJOTUYHO, YeM TPAIUIUOH-
HOE, OCHOBAaHHO€ HAa MacCOBOM IPUMEHEHUM XUMUYECKUX CPEICTB 3a-
[IUTHI PACTEHU.

Kionuposanmue.

Eme onnuM noctukeHneM OMOTEXHOJIOTMH, BBI3BIBAIOIIMM MHOIO CIIO-
POB, SABJISIETCS KJIOHUPOBAHUE MJIEKOIIUTAIOIINX, B YACTHOCTH KJIIOHUPO-
BaHUE YeJIOBEKa.

Ceityac KJIOHAMU Ha3bIBAIOTCSI 0COOU JKMBOTHBIX MJIM PACTECHHH,
MOJIy4YE€HHBIE MyTeM OeCIOIOr0 Pa3MHOKEHUS U UMEIOIINE MMOJHOCTHIO
UJEHTUYHBbIE TeHOTUIBl. KIOHMpOBaHMEM Ha3bIBAlOT HCKYCCTBEHHOE
MOJIy4€HUE KJIOHOB )KMBOTHBIX.
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VIMeHHO BO3MO>KHOCTh UCKYCCTBEHHOT'O KJIOHHPOBAHHUS YeNIOBE-
Ka BbI3BaJla OypHbIE SMOLIMH B O0OLIECTBE.

[Tpenmonaraercs, 4To0 MOXHO MCIOJb30BaTh KJIOHUPOBAHUE IS
IIPEOI0JIEHUs] OECIUIONNs — TaK Ha3bIBAEMOE penpoOyKmueHoe KIOHU-
poeanue. becruioaue, NeHCTBUTENBHO, — YPE3BbIUAHO BakHAs MpO-
Osema, MHOTHE O€3/IeTHbIE CEMbU COTJIACHBI Ha caMble JOPOTHe Ipolie-
Iypbl, 9TOOBI UMETh BO3MOXKHOCTh POJIUTH peOeHKa. OIHAKO BO3HUKAET
BOIPOC: @ YTO MPUHLUIHUAIBEHO HOBOI'O MOXET JaTh KJIOHUPOBaHHUE IO
CPaBHEHHUIO, HAIPUMEP, C IKCTPAKOPIOPAIBHBIM OIJIOJOTBOPEHUEM C
UCIOJIb30BAHUEM JIOHOPCKUX MOJIOBBIX KJIE€TOK? YecTHBIN OTBET — HU-
yero. KiioHupoBaHHbIi peOeHOK HE OyAE€T UMETh '€HOTHUIA, SIBJIAOIE-
rocsi KOMOMHaIMEH TEeHOTUIIOB MY’Ka M JKEHbl. | 'eHeTHYecku Takas Je-
BOYKa Oy/JeT MOHO3UIOTHOM CECTPOM CBOEH MaTepu, T€HOB OTLIA y HEe
He Oyner. TOYHO Tak ke KJIOHUPOBAHHBIM MalbuuK Ul CBOCH MaTepH
OyJeT reHeTHYecKd 4yxJ. B TakoM ciiygae — 3adeMm 3Ta CIOXKHAs W,
YTO 0COOEHHO Ba)XKHO, OYEHb PUCKOBaHHas mpoueaypa? A eciu BCIOM-
HUTh 3(Q(EKTUBHOCTh KIOHUPOBAHUS, MPEJICTaBUTh cebe, CKOJIbKO
HYKHO TOJYYHUTh SHIEKJIETOK, YTOObI POJWICSA OJUH KJIOH, KOTOPBIA K
TOMY K€, BO3MOXKHO, Oy/ieT OOJIbHBIM, C YKOPOUEHHOU MPOAOIKUTEb-
HOCTBIO KM3HH, CKOJIbKO SMOPHOHOB, YK€ HA4aBIIUX XXUTb, TOTMOHET,
TO MEPCHEKTUBA PENPOAYKTUBHOTO KIOHUPOBAHHUS Y€JIOBEKa CTAHOBUT-
csl ycTpamaroneil. B OosibIIMHCTBE TeX CTpaH, Iie€ TEXHUYECKH BO3-
MOKHO OCYILECTBICHHE KIOHUPOBAaHUS YEJOBEKa, PENpOIyKTHUBHOE
KJIOHUPOBAHHE 3alPELIEHO 3aKOHOIATEIbHO.

Tepanesmuueckoe K1oHUposaxue MPEANONIaraeT MoJy4YeHue M-
OpHroHa, BeIpalluBaHue ero 10 14-1HEeBHOrO BO3pacTa, a 3aTeM HCIOb-
30BaHH€ YMOPHOHAIBHBIX CTBOJIOBBIX KJIETOK B JiedueOHbIX Lemsx. [lep-
CIIEKTHUBBI JICYEHUS C TIOMOILBIO CTBOJIOBBIX KJIETOK OLIETOMIISIOIN —
U3JIeYeHNe MHOTHMX HeHpoJereHepaTuBHBIX 3a0ojeBaHUil (Hampumep,
Oonesneit AnpureiimMepa, IlapkuHCOHA), BOCCTAHOBJIEHUE YTPAaYSHHBIX
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OpraHoB, a IPU KJIOHWPOBAHUU TPAHCTEHHBIX KIIETOK - JICHEHHE MHOI'MX
HACJIEICTBEHHBIX Ooje3Heil. Ho mocmoTpum mpaie B JuI0: QakTude-
CKH 3TO O3HAYaeT BBIPACTHUThH cebe OpaTuKa Wi CeCTPUUKY, a TIOTOM —
yOUTb, 4TOOBI MCIIONIB30BaTh UX KJIETKH B KauecTBe JiekapcTBa. U eciu
yOuBaeTCst He HOBOPOXK/ICHHBIA MIIaJICHELl, a ABYXHEICIbHbIH SMOPHOH,
nena 3To He MeHseT. [loaToMy yueHble HIyT Apyrue MyTH AJs Moiyde-
HUS CTBOJIOBBIX KJIETOK.

Kuraiickue yueHble C LIeTbI0 OTy4eHUs] SMOPHOHAIBHBIX CTBO-
JIOBBIX KJIETOK YEJIOBEKa CO3JaId THOpUIHbIE SMOPHOHBI IIyTEM KJIOHHU-
pOBaHMs A/ep KJIETOK KOXKU YeJOBEeKa B SIMIIEKIETKaX KPOJIUKOB. Bblio
nosrydeHo 6osiee 100 sSMOpHOHOB, KOTOPHIE B TCUCHUE HECKOJIBKUX JTHEH
Pa3BUBAIUCH B UCKYCCTBEHHBIX YCIOBHSX, a 3aT€M M3 HUX ObUIM MOIY-
YEeHbl CTBOJIOBBIE KJIETKH. Y YEHbIE HAJICIOTCS, YTO TaKOM crocol mosy-
YEeHHsI CTBOJIOBBIX KJIETOK OKQ)KETCs ATHUECKU 0oJiee MPUEMIIEMbIM, YeM
KJIOHUPOBaHHE YE€JIOBEYECKUX IMOPHOHOB.

K cuacteio, oka3pIBaeTcsi, YTO SMOpPHOHAIBHBIE CTBOJIOBBIE
KJIETKA MOYXHO MOJy4aTh €Ille Mpollle, He Mpuderas K COMHUTENbHBIM C
ATUYECKON TOYKU 3pEHUS MAHUITYJSALUAM. Y KaXI0r0 HOBOPOKIEHHOTO
B €ro COOCTBEHHOW MYIMOBUHHOW KPOBU COIEPKUTCS TOBOJIHLHO MHOTO
CTBOJIOBBIX KJIETOK. ECiIM 3TH KJIETKM BBIIENNTH, a 3aTEM XPaHUTH B 3a-
MOPO>KEHHOM BH/[IE, UX MOXHO MCII0JIb30BaTh, €CJIM BO3ZHUKHET HEOOXO0-
auMocTb. Co3maBaTh OaHKH CTBOJIOBBIX KJIETOK MOXKHO YK€ ceidac.
[IpaBna, cnenyer UMETh B BUY, YTO CTBOJIOBBIE KJIETKH MOTYT MPENoO-
HECTH CIOPIIPU3BL, B TOM YHUCIIE U HENPUTHBIE. B yacTHOCTH, NMEIOTCS
JTaHHBIE O TOM, YTO CTBOJIOBBIE KJIETKH MOTYT JIETKO MpUOOpeTaTh CBOM-
CTBa 3J10KauecTBEHHOCTU. CKOpee BCEro, 3TO CBA3aHO C TEM, UYTO B HC-
KYCCTBEHHBIX YCJIOBHSIX HaJl HHMU HET 5KECTKOI'0 KOHTPOJISI CO CTOPOHBI
opranusma. A Bellb KOHTPOJIb «COLIMAJIBHOTO MOBEAECHUS» KIETOK B Op-
raHW3M€ HE TOJIbKO JKECTKHM, HO BECbMa CII0KHBIM U MHOTOYPOBHEBBIM.
Ho BO3MOXHOCTH MCIIOJIB30BaHUsI CTBOJIOBBIX KJIETOK CTOJIb BIIEUaTJIS-
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IOLIH, YTO UCCIICAOBAHMS B 3TOM 00JIACTH ¥ TIOMCKU JOCTYITHOTO UCTOY-
HUKa CTBOJIOBBIX KJIETOK OYIyT MPOJOJIKATHCS.

JlonycTuMO 1M KJIIOHMpOBaHUE 4esloBeka B npuHiune? Kakue
MOCJIE/ICTBHS MOXKET UMETh IIPUMEHEHHUE 3TOr0 crioco0a pa3MHOXKEHUs?

OnHO W3 BHOJHE PEAITBHBIX IMOCIEACTBUN KIOHUPOBAHHUS —
HapylleHHe COOTHOLICHHUs 10JI0B B ToToMcTBe. He cekper, 4To oueHsb u
OYeHb MHOTHE CEMbH BO MHOTHX CTpPaHaxX XOTEIH Obl MMETh CKOpee
MaJIbyMKa, 4YeM JIeBOUKY. Yke B Hacrosilee BpeMms B Kutae Bo3MOXk-
HOCTh IPEHATAIILHOW MArHOCTUKU IOJIa U MEPHI 10 OTPAHUYCHUIO
POX/1aeMOCTH IPUBEIH K TAKOMY IOJIOKEHHIO, YTO B HEKOTOPBIX paiio-
Hax cpeau AeTrei Halirojaercs 3HAYMTEIbHOE MpeoliasaHnue MajlbuM-
KoB. UTto OynyT JenaTh 3TH MaJIbYMKH, KOTZla IPUAET BpeMs 3aBOAMUTH
ceMblo?

Jlpyroe HeratuBHOE CIEJICTBHE LIMPOKOrO MPUMEHEHHs KJIOHU-
pOBaHUS — CHIDKEHUE TEHETHYECKOTO pa3HooOpa3us yenoeka. OHO U
TaK HEBEJIIMKO — CYLIECTBEHHO MEHBIIIE, YeM, HallpuMep, Jaxe y TaKux
MaJIOUMCIIEHHBIX BHUJIOB, KaK 4eloBeKoOoOpa3Hble 00e3bsHbl. [Iprunna
3TOr0 — pe3K0e CHUKEHHE YUCIECHHOCTH BHJa, UMEBILIEE MECTO HE Me-
Hee ABYX pa3 3a nocueanue 200 Toic. seT. Pe3ynbrat — 00JblLI0E KOJIH-
YeCTBO HACJECTBEHHBIX 3a00JIeBaHUN U e(EeKTOB, BBI3bIBAEMBIX Iepe-
XOJIOM MYTaHTHBIX ajuleJiell B TOMO3UTOTHOE COCTOsHME. JlabHeiiee
CHIDKEHHE Pa3HOOOpa3Hs MOXKET MOCTAaBUTh MOJA YIrpo3y CYIECTBOBa-
HUE 4YeloBeKa Kak Buaa. [IpaBma, cripaBemIMBOCTH pajy CIEAIyeT CKa-
3aTh, YTO CTOJb LIMPOKOTO PACHPOCTPAHEHUS! KIOHHUPOBAHUS B JIH
CIIEYET OKUIATh JaXKe B OTIAICHHOM OYIYIIEM.

U, HakoHel, He ciedyeT 3a0bIBaTh O Te€X IMOCIEACTBUSIX, KOTO-
pBI€ MBI TIOKa HE B COCTOSTHUM TIPETYCMOTPETb.
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IIpakTyeckas padora Nel4

Onucanue ocodei Buaa o Mopgo10ruuecKkoMy KpuTepuio

Ilens pabomwi: 1O3HAKOMUTHCS ¢ MOP(HOIOTMUECKUM KPUTEPUEM BU/IA,
HAYYHUTHCS OMUCHIBATh XapaKTepHbIE MOP(HOIOTHIECKUE IPU3HAKU BH-
114, ONPEAEIIATh NPUHAJIEKHOCTh OPraHU3MOB K OJJHOMY WJIU Pa3HbIM
BUJaM 110 MOP(OJIOTHIECKOMY KPUTEPHIO.

Cpeocmea odyuenusn:

Xoo pabomeur:

1. PaccmoTpuTe pacTeHus IBYX BHI0OB OJJHOT'O pOJia, OXapaKTepu-
3yiiTe 0COOEHHOCTH BHEUIHETO CTPOCHUSI OCHOBHBIX OpraHOB
pacteHus (KOpeHb, cTedenb, TMCThS, LIBETKH, IJI0JIbl, CEMEHA).
Haiite Mop(donoruueckyro XxapakTepUCTUKY N3ydaeMbIX BUJIOB.
Pe3ynpTathl HccneJ0BaHUM 3aHECUTE B TAOIUILY.

ITpu3nak Penbka nukas | Peabka oroposnas

45



KopueBas cuctema

Kopenn

Crebenb (BoICOTa, hOp-
Ma)

HI/ICTOpaCHOHO)KeHI/Ie

Jluctbs (hopma nucro-
BOH TUIACTUHKH, KUIIKO-
BaHME, IPOCTON WU
CIIOKHBIN)

CouBeTusa

IIBeTkn

[1noaw! (Ha3BaHUE, COU-
HBIE WJIA CYXHE, OJTHO-
HJIM MHOTOCEMSIHHBIE,
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croco0 pacmnpocTpaHe-
HUSA)

CewmeHna (dpopma, pasz-
Mep, OKpacka, KOJIHJe-
CTBO)

2.01eHnTe 10CTaTOYHOCTH MPEICTABICHHBIX BaMU XapaKTEPUCTUK
11 OOHapyKEHMsI JaHHBIX BUI0B B PUpOJIe (cAenaiiTe BEIBOJ O
MOP(}OIOrMuecKOM CXOACTBE OPraHU3MOB OJTHOTO POJia ¥ Pa3InyuM
BUJIOB IO MOP(OJIOTHUECKUM NPU3HAKAM).

KOHmpOJleble eonpocol:

1.
2.
3.

Urto npeacrasisieT co0oit Bua?
Uro Takoe kpuTepuu Buaa?
[IpumeHeHne KaKuX KpUTEPUEB MO3BOJIUT UACHTU(PUIIUPOBATD
BUa?

Kakune npusHaku cnenyer u3y4uTh y OpraHU3MOB JUIS TpUMeE-
HEHUsI MOP(HOIIOTUYECKOTO KPUTEPHS?
B yem HecoBepIireHCTBO MOP(OIOTHISCKOTO KPUTEPHS TSI pas-
TpaHUYEeHHs BUIOB B IpUpojie?
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PEJBKA JTUKAS

OpnonetrHuii sipoBoit copHsik cemeiicTBa Kpecroupetnsix (KamycTHbIx).
CrepxHekopHeBOe pacTeHue. [ J1aBHbIM KOPEHb TOHKHM, BETBSIITUICS.
Crebenp mpsimocTostunid, BeicoToi 30- 60 cM, pa3BeTBICHHBIN, KOPOT-
KOBOJIOCUCTBIN. JINCThS UepeIIKOBbIE, TUPOBUIHO-TIEPUCTO-
pas3enbHbIe, ¢ HEPAaBHOMEPHO-3yO0UaThIMU, POA0ITOBATO-
sTieBUIHBIME 10siMU. ConBeTre KUCTh. LIBeTku npaBusibHbIE (CUM-
METPUYHBIE), 000ETOIIbIE, pa3/IesIbHO-JICTIeCTKOBbIE. OKOJIOIBETHUK
JBOMHOM, 4-X YJICHHBIN; YAIICJIMCTUKU [IBETKA 3€JICHBIC, IPSMOCTOSIUHE.
Jlenectku (10 20 MM JUIMHOM) pacmoNoKeHbl KpeCTO0Opa3HoO, CBETIIO-
XKEJIThbIe, peke Oelble, C )KEATHIMU WIH (PUOTIETOBBIMU KUJIKAMU U
JUIMHHBIM KOHYUKOM. THIYMHOK 6, U3 HUX 2 KOpode ocTanbHbIX. [lecTuk
oauH. Bexoaut BecHoil. L{Berer B ntone-aBrycre. [11og0HOCHT B utoIIe.
IInox - CTpy4oK, TBEPABIN, YWICHUCTBIN, HE PACKPBIBAIOILUICS, C JUTMH-
HbIM HocuKkoM. PopMma 1ioza - e apuyeckas. [locne cozpeBanus
pacnanaercs Ha 5-8 (11) OTAETBHBIX YJIEHUKOB, COAEPIKAIIUX IO OJTHO-
My cemeHHu. CITOCOOHOCThIO CTPYYKOB paclajaaThCsl Ha WICHHUKH pellbKa
JUKasi OTJIMYAETCs OT APYTMX KPECTOLBETHBIX, B YACTHOCTH OT TOPYHIIBI
MmoJIeBoM u cypenku. L[Ber mmoma - 6iemHo-xentoiii. Pazmep miona -
mHa 30-80 My, mupuHa 3-4 mM. Pasmep cemsn - quamerp 3-3,5 mm.
dopMa ceMsH - OBaIbHO-IIapOBUAHAS. L[BET ceMsH - KpacHOBATO-
Kopu4HeBbIi. [ myOuHa npopactanus - 2-5 cMm. JKu3HecrnocoOHOCTH ce-
MsH B moyse - 0Oosiee 10 ger. MakcumaipHas IUIOLOBUTOCTSE - 12 TEIC.
cemsiH, cpennss - 160-2500 cemsin. TemmepaTypa npopacTaHus - MUHU-
MasibHas oT +2 10 +4 °C; ceMeHa ApY>KHO MPOPacTarOT TOJIBKO MOCIE
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MePE3UMOBKH, UMEs TIEPUO/]I TTOKOs, KOTOPBIN JJIUTCS 6-8 MECSIIEB.
CuiibHO pacnpocTpaHeHa Ha BCeil eBponerckoi Tepputopun Poccuu,
0COOCHHO B TIOJIEChE U B CEBEPHOM YACTH JICCOCTEIIH, a TAKKE

B 3amaaHoil EBpore, 3a uckitouenneM ceBepHoil CkanauHaBuu, Maioi
Asum, penko - Ha KaBkase, B Cubupu u Jlansnem Boctoke. 3acopsier
SPOBBIE TIOCEBHI (SIUMEHS, OBCa, TOpPOXa, JbHA, MtonuHa). PacreT Ha my-
rax ¥ macTOuIIax, oropojax, mo 000YMHAM JOPOT U B IIOCEBAX MHOTO-
JIETHUX TPaB U T. 1. XOpolllee MEJOHOCHOE U MAaCIMYHOE PACTEHHE, HO
HETIPUTOJTHO KaK 3€JICHBI KOPM.

PEJBbKA IOCEBHAS (PEJbLKA OT'OPOTHAST)

JIBylieTHEE pacTeHHEe CeMelCTBa KPECTOLBETHBIX, BHICOTOM 30-
70 cM, ¢ TUPOBUAHBIMH, IEPUCTOHATAPE3AHHBIMH, KECTKOBOJIO-
CUCTBIMH JIUCTHSIMU. JIUCThsI 1 cTe0erns Maio omymieHbl. Ha
MEPBOM IOy 1A€T PO3ETKY JUCTHEB U CUIIbHBIN CTEPKHEBON
KOpHeT10/1 (60bII0H, CBEKIIOMOJ00HBIH, MICUCTBIN, COYHBIH,
CHApYKU YEPHBIN, BHYTPU OEIbIi, C OCTPHIM )XKT'YIUM BKYCOM H
3armaxom, BBI3bIBAIOIINM cie30TeueHue). Ha BTopoii rog moss-
TsieTCs MPsAMOil cTe0eNb ¢ pa3BEeTBICHUEM B BEpXHEH YacTu U
KHCTEBUJIHOE collBeTHE (KUCTh). LIBeTku nuioBble, Oenble ¢ hu-
OJIETOBBIMU MPOKHUIIKAMH UJIM PO30BBIE, C 4 JienecTkaMu (CTpo-
€HHE KaK y BceX KpecTolBeTHBIX). [1101 - cTpydoK, BepeTeHo-
oOpa3HbIii, TOJCTBIN, B3AYThIH, HepackpbIBatouuiics. CemeHna
OBAIIbHOH (OPMBI, TEMHBIE, MEeTIKHE. PeibKa IIBETET B ampere-
Mae, IJI0/IbI CO3PEeBalOT B Mae-utoHe. Bo3aenbiBaercs B cagax u
Oropojiax MOYTH MOBCEMECTHO
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IIpakTnyeckas padora Neld

Ananusz u OUEHKa pas3itiHblX cunomes npoucxo.m‘denu;l HCU3HU
llellb.' IpOoaHaJIU3UPOBATh U OLICHUTDL PA3JIMYHBIC TUIIOTE3bI IIPOUC-

XOXKIEHUS )KU3HH Ha 3eMIIE.
Cpeocmea o0yuenus: cooOLIEHUS yUYaIllUXCsl, MPE3EHTAINH, YieOHOe
BHUJIEO 110 TEME.

Xoxa padoThl.

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

2.M3yueHne MaTepualia TEMBI 10 MTPE3EHTALUAM, YUeOHOMY BHJEO,
MPUIIOKEHHUIO K padoTe.

3.3anoaHUTH Ta0HITY:

Teopun u runoressl | CymHocTh Teopun WM | JlokazarenbcrBa
TUIIOTE3bI

4.0T1BeThTE HA KOHTPOJIbHBIC BOIIPOCHI:

-Ilouemy npencraBieHrne 0 6OKECTBEHHOM MTPOUCXOKACHUH KHU3HU
HEJIb3s1 HU ONPOBEPTHYTh, HU MOJITBEPIUTH?

50



- Kaxoii Teopun npuaepxupaerech Bbl IMUHO? [louemy?

«MHorooopa3ue Teopuii BOSHUKHOBEHMS KM3HHM Ha 3emuie».
1. Kpeannonusm.

CoryacHO 3TOM TEOpUH KU3Hb BO3HUKIIA B PE3YJIbTATE KAKOIO-
TO CBEPXbECTECTBEHHOr'0 cOObITUS B IpouuioM. Ee npuaepkuBatorcs
I0CJIe10BAaTENM TOYTH BCeX Haubosiee paclpoCTPAHEHHBIX PETUTHO03-
HBIX YYCHUH.

TpaguuuoHHOE NYAEHCKO-XPUCTUAHCKOE MPEACTABIEHUE O CO-
TBOPEHUU MUpa, n3N0keHHoe B Kuure bbITHs, BbI3bIBANIO U MPOJOIKA-
€T BBI3bIBATh CIIOPHI. XOTs BCE XpUCTUAHE IPU3HAIOT, uTO brubnus —
9T0 3aBeT [ 'ocroza JIroasM, 110 BOIIPOCY O JUIMHE <JIHS», YIIOMUHABIIIE-
rocsi B Kuure beiTus, CylecTByroT pa3HOIIacusl.

Hexkotopseie cunTarot, 4T0 MUp M BCE HACEIAIOIINE €r0 OPraHnu3-
MBI OBbUIH CO3J1aHbI 3a 6 AHel no 24 yaca. J[pyrue XxpucTuaHe He OTHO-
csaTes K bubnnu kak Kk HaydHOM KHHUIe M CYUTAloT, yTo B Kuure beitus
U3JI0KEHO B MOHATHOM JUis Mojiell popMe TeoI0rnueckoe OTKPOBEHUE O
COTBOPEHMHU BCEX JKMBBIX CYIIECTB BCEMOTryIiuM TBOpIIOM.

[Tpornecc 60’kxeCTBEHHOIO COTBOPEHUSI MUPA MBICIIUTCS KaK
MMEBLINI MECTO JIMIIb OAHAXK/bI U IOTOMY HEJOCTYIHBIN J1s1 HA0II0-
J€HUs. DTOTO JI0CTaTOYHO, YTOOB! BEIHECTH BCIO KOHIIETILIUIO O0XKe-
CTBEHHOI'O COTBOPEHMS 33 PAMKH Hay4HOro ucciaenoBanus. Hayka 3a-
HUMAETCS TOJIBKO TEMHU SIBICHUSMH, KOTOPBIE MOJIAI0TCS HAOII0ICHUIO,
a MOTOMY OHa HUKOTI/1a He OyJIeT B COCTOSIHMM HU JJOKa3aTh, HU OMPO-
BEPTHYTH 3Ty KOHLIENIIHUIO.

2. Teopusi cTaMOHAPHOTO0 COCTOSTHUS.

CornacHo 3ToH Teopuu, 3eMJIsl HUKOI/Ia HE BO3HUKAJA, a Cylle-
CTBOBaJIa BEYHO; OHA BCET/Ia CIIOCOOHA MOAIeP)KUBATh KU3Hb, a €CITU U
U3MEHSIIach, TO OYEHBb MAJIO; BUJIbI TOXKE CYILIECTBOBAJIA BCETAA.
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CoBpeMeHHbIE METO/IbI JATUPOBAHUS JAIOT BCE OOJIee BBICOKHE
OLICHKH BO3pacTa 3eMJIH, YTO MO3BOJISICT CTOPOHHUKAM TEOPUH CTaIHO-
HApHOTO COCTOSIHUSA MOJIaraTh, YTO 3eMJIsi M BUJIbI CYIIIECTBOBAJIN BCE-
raa. Y Kaxaoro BUa €CTh IBE€ BO3MOXXHOCTH — JIN00 M3MEHEHUE YHC-
JICHHOCTH, JINOO BEIMUpPAHUE.

CTOpOHHUKH 3TOM TEOPUH HE MPU3HAIOT, YTO HAJIMUUE UIIH OT-
CYTCTBHE OIIPEJIEIICHHBIX HCKOIIAEMbIX OCTATKOB MOKET YKa3bIBaTh Ha
BpeMsI MOSIBIICHUS MJIX BBIMUPAHUS TOTO WJIM MHOTO BH/A, ¥ IPUBOJIST B
Ka4yecTBE MpuMepa MPeICTaBUTENS KUCTETIEPhIX PhIO — JIATUMEPHIO.
[To maneoHTONOrMYeCKUM TaHHBIM, KUCTEIIEpble BEIMEPIIH 0K0JI0 70
MUTH. JIeT Ha3aJ. OHAKO 3TO 3aKII0UEHHE MPHUIILUIOCH IEPECMOTPETD,
Korjaa B paiioHe Manarackapa ObUIM HaiiIeHBI )KUBBIE ITPECTABUTEIIN
kucrenepsix. CTOpPOHHUKY TEOPUU CTAIMOHAPHOTO COCTOSIHUSI YTBEP-
’KJIAIOT, YTO, TOJILKO U3y4asi HBIHE KUBYILUE BUABI U CPAaBHHUBAS HX C
MCKOTIAeMBIMH OCTaTKaMH, MOYKHO JIeIaTh BBIBOJ O BRIMHUPAHUM, J1a U TO
OH MOXET 0Ka3aThCsl HEBEpHBIM. BHe3amHoe MosiBiIeHne Kakoro-a1uoo
MCKOITaeMOT0 BUA B OTIPENICIICHHOM IUTACTEe OOBSACHIETCS yBETHMUECHHUEM
YHUCICHHOCTHU €ro MOIMYJIALUU WU TepeMEIIeHUEM B MeCTa, OJ1aronpu-
SATHBIC JIJIS1 COXPAHEHHUST OCTATKOB.

3. Teopusi naHCHEpMHUH.

Ota Teopus HE MpelaraeT HUKaKoro MexaHu3Ma Juist 00bsICHE-
HUS MIEPBUYHOTO BO3HUKHOBEHUS JKU3HH, a BBIIBUTAET UJIEI0 O €€ BHE-
3eMHOM MPOUCXO0XKACHNH. [109TOMY ee Helb3s CUnTaTh TEOpHEH BO3-
HUKHOBEHUS )KU3HU KaK TAaKOBOH; OHA MPOCTO MEPEHOCUT MpoOIeMy B
Kakoe-To Jpyroe mecto Bo Becenennoil. ['unoresa 6b1a BoiABHHYTA FO.
JIubuxom u I'. Puxtepom B cepeaune XIX Beka.

CornacHo TUNOTe3e MaHCTIEPMHUH KU3Hb CYIIECTBYET BEUHO U
MIEPEHOCUTCS € TUTAaHETHI Ha TUIaHeTy MeTeoputaMu. [Ipocreiimue opra-
HU3MBI WX UX CTIIOPHI («CeMeHa KU3HWY), TToTajiasi Ha HOBYIO IJIAHETY
Y Hal[ 3/1ech OJaronpusTHBIE YCIOBUS, PA3MHOKAIOTCS, JaBasi HA4ajIo
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9BOJIIOIMH OT MPOCTEUIHNX (HOPM K CIIOKHBIM. BO3MOKHO, 4TO KU3Hb
Ha 3eMJie BO3HHKIJIA U3 OAHON-EAUICTBEHHOM KOJJIOHUHA MUKPOOPTaHU3-
MOB, 3a0pOIIEHHBIX U3 KOCMOCA.

J1st 060cHOBaHMSI 3TOM TEOPUU UCTIOIB3YIOTCSI MHOTOKPATHBIE
nossieHust HJIO, HackanpHbIe H300paXeHUS PEAMETOB, TOXOKUX Ha
pakeThl U «<KOCMOHABTOBY, a TAK)KE COOOIIEHUS IKOOBI O BCTPEYAX C
uHomiaHeTssHamu. [Ipu u3yueHnun MarepuaioB METEOPUTOB U KOMET B
HUX ObUTH OOHAPYKEHBI MHOTHE «IIPEIIIECTBEHHUKH KUBOT0» — TaKHE
BELIECTBA, KaK [IMaHOI'€Hbl, CHHUJIbHAS KUCJIOTa U OpraHU4eCcKHUe co-
€IMHEHUS, KOTOpbIE, BO3MOKHO, ChITPalId POJIb «CEMSH», AJAaBIINX HA
roJIyI0 3eMIIIO.

CropoHHMKaMU 3TOH TUIOTe3bl ObLIH JaypeaTsl HoOeneBckoil mpemun
®. Kpuk, JI. Opren. @. Kpuk ocHOBBbIBaJICS Ha JIByX KOCBEHHBIX JJOKa-
3aTebCTBaX:

* YHHUBEPCAJIbHOCTH I'€HETHYECKOI0 KO/a;

* HeoOXOIMMOCTH JJIi HOPMAJIbHOTO MEeTaboJIn3Ma BCEX )KUBBIX CY-
IIECTB MOJIMO/IeHa, KOTOPHIN BCTPEUAETCs ceifuac Ha IjIaHeTe KpaiHe
peaxo.

Ho eciu xu3HE BO3HUKIIA HE Ha 3eMJie, TO KaKk OHa BO3HHKIIA BHE ee”?
4. ®u3nyecKkne runorespl.

B ocHOBe (pu3nuecKuX runoTes3 JeKUT NPU3HAHNE KOPEHHBIX
OTJIMYMH KUBOT'O BELIECTBA OT HEXKUBOIO. PaccMOTpUM rumnoresy npo-
HCXOK]ICHHUS KU3HH, BBIIBUHYTYIO B 30-¢ ronbl XX Beka B. 1. Bepnan-
CKHUM.

B3rasasl Ha CYIIHOCTE KM3HU NpUBEIN BepHaackoro K BeIBOIY,
YTO OHa MosiBMJIach Ha 3emiie B popme 6nocdepsl. Kopennsie, pynna-
MEHTaJIbHbIE 0COOEHHOCTH KHUBOTO BEIIECTBA TPEOYIOT /I €r0 BO3-
HUKHOBEHHUS HE XMMUYECKHX, a GU3NYECKUX MPOLECCOB. DTO JIOHKHA
ObITh CBO€OOpa3Has KaracTpoda, HOTpsICEHUE CAaMUX OCHOB MUPO3/1a-
HUSL.
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B cootBercTBHM ¢ pactipocTpaneHHbIMU B 30-x rogax XX Beka
runore3amu oOpasoBanus JIyHsl B pe3ynbraTe OTpbIBa OT 3€MIIM Bellle-
CTBA, 3aIlOJIHABIIErO paHee TUXOOKEaHCKYIO BlIaquHy, BepHanckui
IIPEAIIOJIOKHII, YTO 3TOT IIPOLECC MOT BBI3BaTh TO CIIMPAIBHOE, BUXPE-
BOE JIBUJKEHUE 3€MHOI0 BEILIECTBA, KOTOPOE OO0JIbIIE HE IOBTOPHUIIOCH.

BepHaznckuii NpOUCX0KICHUE KU3HN OCMBICIIMBAI B TEX XKE
MacmTabax U MHTEpBajlaX BPEMEHH, YTO ¥ BOSHUKHOBEHHE caMoii Bee-
nenHoil. IIpu katactpode ycinoBust BHE3aHO MEHSAIOTCS, U U3 IPOTOMa-
TEpPUH BO3HMKAIOT J)KUBAsi U HEXXUBAsi MaTepusl.

5. XuMn4yeckue runoresbl.

Ota rpynma rurnoTe3 OCHOBBIBACTCS HA XUMUYECKOH crie-muduke
JKU3HU U CBSI3BIBACT €€ IPOUCXOXKACHUE ¢ UcTopuen 3emiu. Paccmor-
PUM HEKOTOPbIE TUIIOTE3bI ATON IPYIIIIHI.

* VY UCTOKOB UCTOPUHM XUMHUYECKUX ITMIIOTE3 CTOSUIN 8033PEHU
D. ['exkensa. I'ekkenb cuuTal, 4YTo CHayaja noj AeHCTBUEM XUMHUYECKUX
U GU3UYECKUX MTPUYHMH MOSIBUIIUCH COETUHEHUS yIilepoaa. DTH Belle-
CTBa MPEACTABIISIN COO0N HE pacTBOPHI, @ B3BECH MAJICHbKHUX KOMOY-
KoB. [IepBHUHBIE KOMOYKH OBLIIM CIIOCOOHBI K HAKOIIJICHUIO Pa3HbIX Be-
IIECTB U POCTY, 32 KOTOPBIM CJIEI0BAJIO JeJieHHe. 3aTeM MOsSBUIIACh
0e3bsiepHas KJIeTKa — UCXOHas opMa JUIsd BCEX KHUBBIX CYIIECTB Ha
3emuie.

* OmnpeneneHHbIM 3TallOM B pa3BUTHH XMMHYECKHUX THIIOTE3
abuorenesa crana konyenyusi A. . Onapuna, BbIIBUHYTas UM B 1922—
1924 rr. XX Beka. 'unoreza OnapuHa npeactaBisieT co0oi cuHTE3
napsuHHU3Ma ¢ 6uoxumueil. [lo Onapuny, HaclIeCTBEHHOCTD CTalla
crneacTBueM otbopa. B runoreze Onapuna sxenaemoe BbIIacTCs 3a Jei-
cTBUTeNbHOE. CHauana Hee 0OCOOEHHOCTH KU3HU CBOASTCS K OOMEHY
BEIIIECTB, a 3aTEM €TI0 MOJICIIMPOBAaHNE OOBSIBIISIETCS PEIIEHHOM 3araJIku
BO3HUKHOBEHHUS KU3HU.
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*  Tunomesa /[oc. bepnana npeanonaraer, 4To abMOreHHO BO3-
HUKIIUE HEOOJIbIINE MOJIEKYJIbl HYKIEMHOBBIX KHCIOT U3 HECKOJIbKUX
HYKJICOTHJIOB MOTJIX Cpa3y K€ COCAUHATHCS C TEMH aMUHOKHUCIIOTAMU,
KOTOpPBbIE OHU KOAUPYIOT. B 3T0# rumnorese nepBuYHast )KxUBasi CUCTEMA
BUJIUTCS KaK OMOXMMHUYECKasl )KU3Hb 0€3 OPraHU3MOB, OCYIIECTBIISO-
11asi cCaMOBOCTIPOM3BeIcHNE U 00MeH BelecTB. Opranu3msl xe, 1o Jx.
Bepnaiy, mosBISIFOTCS BTOPUYHO, B X0/1€ 000CO0ICHUS OTACTBHBIX
Y4aCTKOB TaKOW OMOXUMUYECKOM KU3HU C TIOMOIIbIO MEMOpaH.

* B kauecTBe nocnegHe XUMUYECKOW TMITOTE3bl BO3HUKHOBE-
HHUS KU3HU Ha Halllel IJIaHeTe paccMoTpuM eunome3sy . B. Boumxkeeau-
ya, BBIIBUHYTYIO B 1988 roay. CornacHo 3Toil rumnoTrese, BOSHUKHOBE-
HUE OPraHUYECKHUX BEILECTB IEPEHOCUTCS B KOCMUUYECKOE MPOCTPAH-
CTBO. B crienuduuecknx ycaoBHAX KOCMOCA UAET CHHTE3 OPraHUIeCKUX
BellecTB (MHOTOYHCIICHHBIE OPIIaHMYECKHE BEIIECTBA HAMIEHBI B M€-
TEOPUTAX — YIJIEBOJBI, YTIIEBOAOPOABI, A30TUCTHIE OCHOBAHHUSI, aMHHO-
KHUCIIOTHI, )KHUPHBIE KUCIIOTHI U Jp.). He NCKII0YeHOo, 4TO B KOCMUYECKUX
MPOCTOpax MOTJIM 00Pa30BaThCs HYKJICOTH B U Taxke Mosiekyibl JJTHK.
Opnako, mo MHeHHUIO BoliTkeBrua, XuMudeckas 3BOTIOIUS Ha 0O0Jb-
muHcTBe naaHeT CoJHEUHOM cucTeMbl OKa3alach 3aMOPOKEHHOM U
MPOJIOJKUIIACh JTUIIL Ha 3eMJie, Hailas TaM noaxosiue yciaosus. [pu
OXJIXKJEHUH U KOHJEHCALUY Tra30BOM TYMaHHOCTH Ha NEpBUYHON 3eM-
JIe OKa3aJyics BeCh HaOOp OpraHndYecKuX CoeUHEeHu. B aTux ycinoBusx
’KUBOE BELIECTBO MOSIBUIOCH U KOHIEHCUPOBAJIOCh BOKPYTI BOZHUKIINX
abuorenno monexyn JIHK. Utak, no runore3e BoliTkeBnya nepBoHa-
YaJIbHO MOSBUJIACH JKU3Hb OMOXMMUYECKas, a B XOJI€ €€ IBOJIIOLIMH T10-
SIBUJINCH OTJIEIbHBIE OPTaHU3MBI.
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IIpakTuyeckasi pa6ora Nel6
AHnanu3 u oyeHKa paziuyHbIX ZUROME3 NPOUCXOHCOCHUA Uel08eKd.

I]env: poaHaIU3UPOBATh U OLICHUTH PA3JIMYHBIC THIIOTE3bI IPOKC-
XOKIEHHMS YeIoBeKa Ha 3eMIIe.
Cpeocmea o6yuenusa: cooOUICHUS yUalTUXcs, TPE3CHTAMN yueOHOe
BHJIEO 10 TEME.

Xoxa padoTbI:

1.ITpountats TekcT «I MIOTE3bI MPOUCXOXKIEHUS YETI0BEKa» Ha CTP.
yueOHUKa.
2. I3yunTh MaTepuall TEMBI 110 MPE3ESHTALUAM, YIeOHOMY BUEO, ITPH-

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

Nms yuénoro nnu ¢unocoda | I[Ipencraienne o nporucxoxXaeHun

Apucrorens

K. JIuuuent

H. Kaat

A H. Paguries

A. KaBep3HeB

K.B. PoGune

K.B. JIlamapk.

Y. JlapBuH.
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4.0TBeTbTE Ha KOHTPOJIbHBIE BOIIPOCHI:
- YTo Takoe aHTPONOreHe3, KaKue OCHOBHBIE KOHLIETILIMH [TPOUCXOXKIe-
HUS YesloBeKa?
-KaxoBbI B3risi 161 KpeaMOHUCTOB Ha MPOUCXOKIICHUE YeIoBeKa?
- B uém cyTh KOHIIENIIMM KOCMOJIOrU3Ma?
- [lepeuncnure hakTOphl, CIIOCOOCTBYIOIINE MPEBPALICHHUIO TPUMATOB B
YeJI0BEKA.
- B uém, mo-amemy, rjlaBHOE OTJIMYHUE YEJIOBEKA OT JKUBOTHOT0?
- Kakwue B3risi161 Ha IPOMCXOXKICHUE YeTI0BEKa BaM OJIFKe BCEro?

Kpeanmonusm — penurnosHasi KOHIEIIIHS, COTTIACHO KOTOPOH, YeTIOBEK
OBLT CO3/1aH HEKUM BBICIIMM CYIIECTBOM — BOTOM MIIM HECKOIBKUMHU
OoraMu — B pe3yJbTaTe CBEPXbECTECTBEHHOTO TBOPYECKOTO aKTa.

CornacHo OIHHUM PCIIUTUAM, JIFOAU MMOSABUIIMCH CaMU I10 CGGC, COorjiaCHo
Apyrum, ux co3aain ooru — u3 TJIMHBI, U3 AbIXaHUA, U3 TPOCTHUKA, U3
COOCTBEHHOIO Tejla U MBICIIBIO CIMHOIO.

Teo10rn-3B0JIOMHOHNCTHI TPU3HAIOT BO3MOYKHOCTH OMOJIOTHYECKON
sBooIMU. COryiacHO UM, BU/IBI )KUBOTHBIX MOTYT IIPEBpAIaThCs OANH
B JIPYrOM, OJHAKO HAIIPABJISIOIIEH CUIION ITPU ATOM ABJIsETCS BOJIst bo-
ra. YesoBek Takyke MOT' BOBHUKHYTh OT 060Jiee HU3KO OpraHW30BaHHBIX
CYILIECTB, OJJHAKO €T0 AYX OCTABAJICSI HEM3MEHHBIM C MOMEHTA MEPBO-
Ha4yaJIbHOI'O TBOPEHHUs, & CAMU U3MEHEHUS IIPOUCXOAMUIIN IO KOHTPO-
JIEM M 1O enanuto TBopua.
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IBOJIOIHOHHAS TEOPHS [IPEANOIAraeT, YTO YEIOBEK ITPOU30LIEI
OT BBICHIMX PUMATOB - YEJIOBEKOOOPA3HbIX 00€3bsH IyTEM IOCTENEH-
HOTO BUJIOM3MEHEHHS 0] BIMSHUEM BHEIIHUX (DAKTOPOB U €CTECTBEH-
HOTO OTOOpA.
DBOJIOIMOHHAS TEOPUS AHTPOIIOTCHE3a HMEET OOIITMPHBIN Habop pas-
HOOOpa3HBIX 10KA3aTeIbCTB - aJC€OHTOJIOTNYECKHUX, APXEOJOTHUECKHUX,
OMOJIOTHYECKUX, TCHETUIECKUX, KYJIbTYPHBIX, IICHXOJIOTHYECKUX
IpYTHUX.
Teopusi BHelIHEro BMeIATEeIbCTBA (KOCMO010ru3M)COoriiacHO 3TOH
TEOPUH NOSIBJIICHUE JIFOIEH Ha 3eMJI€ TaK MU MHAYE CBSI3aHO C JESATEIIb-
HOCTBIO MHBIX IIMBUIM3auui. B npocreinem Bapuante TBB cunrtaer
JIOJEHN NPSMBIMYU IOTOMKaMH MHOIUIAHETSH, BBICAJUBIINXCS HA 3€MIIIO
B IOUCTOPHUYECKOE BPEMSI. bonee
cnoxHble BapuanTel TBB npeamnonararor:
a) CKpelIrBaHNe NHOMUPSH C IPEIKaMHU JTIOeH;
0) MOpOXK/IeHHE YeJIOBEKA Pa3yMHOI'0 METOIaMU T€HHOW MH)KEHEPUH;
B) CO3/IaHHE NIEPBBIX JIFOJEH TOMYHKYIISIPHBIM CIIOCOO0M;
I') yIIpaBieHHE YBOIIOLUOHHBIM Pa3BUTHEM 3€MHOM KU3HU CUIaMU BHe-
36MHOI'0 CBEPXpazyMa;
1) SBOJIFOLIMOHHOE Pa3BUTHE 3€MHOM JKM3HU U padyMa IO IPOorpaMmme,
M3HAYAJIBHO 3aJI0)KEHHOW BHE3EMHBIM CBEPXPa3yMOM. Teopus
NPOCTPAaHCTBEHHBIX aHOMaJmi [lociieoBareny 1aHHOM Teopun Tpak-
TYIOT aHTPOIIOT€HE3, KaK 3JIEMEHT Pa3BUTHs YCTOMUYMBOM NMpoCTpaH-
CTBEHHOW aHOMAJIMY - TYMAHOUWAHOM Tpuaasl ""'Martepus - JHeprus -
Aypa'", XxapakTepHbIii JUIsl MHOTHX IUIaHET 3eMHOM Beenennoii u ee
aHaAJIOTOB B NapajulebHbIX NpocTpaHcTBax. TIIA npeanonaraer, 4To B
I'YMaHOM/IHBIX BCEJIEHHBIX Ha OOJBIIUHCTBE IPUTOIHBIX JJIS JKU3HU
1aHeT 6uocepa pa3BUBAETCS 10 OAHOMY U TOMY K€ IyTH, 3a1po-
IrpaMMHUPOBAHHOMY Ha ypoBHE Aypbl - HH(POPMAIIMOHHOM CyOCTaHIUH.
B nenom tpakTtoBka antponorenesa B TIIA He MeeT 3HaUMTENbHbBIX
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pacxokieHul ¢ 3BOIIOLMOHHOM Teopuel. Onnako TIIA npusnaer cy-
IIECTBOBAHUE OIIPEEICHHON POrpaMMBbl Pa3BUTHS XKU3HH U pa3yMa,
KOTOpast HapsAIy CO CIIydaltHBIMU (PAKTOPaMU YIPABIISIET HBOJIOLUEH.

IIpakTuyeckas padora Nel7

CocraBJ/ieHHe cXeM Nepeaavyu BellecTB U JHepPruM (uenei NUuTaHus)

Henu: npoaomkuts GOPMUPOBAHKUE 3HAHUHN O LETISAX M CeTAX IMUTAHUSA,
MIpaBUJIE SKOJIOTMYECKON MUPAMU/IbI, HAYYUTh COCTABIISITh CXEMBI IIepe-
Jlayyl BEILIECTB U SHEPTHUU.

Oﬁopyszalme: CTATUCTUYCCKUC NAHHBIC, pPUCYHKH PA3TIUNYHBIX ouo-
IOECHO30B, Ta6J'II/IIlI>I, CXEMBI ITHIIICBBIX ueneﬁ B pPa3HBIX 5KOCHUCTEMAX.

Xoa padoTsl

1. 3Has mpaBUIIO Mepexo/ia SHEPTHH C OJJHOTO TPO(PUUECKOTO YPOBHS Ha
npyroii (okoso 10 %), mocTpoiite mupamMury 6MoMacchl cieayrouei
MUILIEBOM LEnH: pacTeHUs] — Ky3HEUHMKU — JISATYIIKH — yXKH — SICT-

59



peb-3meesin, mpeasaras, YTo XKUBOTHBIE KaXKJ0T0 TPOPHUECKOTO YPOBHS
MUTAIOTCS TOJIBKO OPraHu3MaMH IpebIayIero ypoBHs. buomacca pac-
TEHUM Ha UccheayeMon Tepputopuu coctasisiet 40 T.
3meesan
Vxu
Jlarymxku
Ky3neunku

Pacrenus

ToHHBI

0246810121416 182022 24 26 28 30 32 34 36 38 40
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2. [TocTpoiiTe mupamMuay Yyuces MULIEBOH 1IETH, 3Has, 4T0 OrmoMacca
OJIHOTO ToOera TpaBsHKUCTOro pacteHus coctasisaeT S 1 (0,005 xr), ox-
Horo ky3Heuuka — 1 1 (0,01 xr), yxa — 100 r (0,1 kr), 3meesina — 2 Kr.

3Mmeesn
Yxu
Jlarymxku
Ky3neunku

Pacrenus

012345678

012345678
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Ocobu, maH

3. OTBeThTE HA BOIPOCHL:

e Yo Takoe 1enb NUTaHUS U YTO JIEKUT B €€ OCHOBE?

e B ueM cymHocTh IpaBuiia 5KOJIOTMYECKON UpaMubl?

o UYeM ompenensercs: yCTOHYUBOCTb OMOLIEHO30B?

o [Inmesas ceTb-COCTOUT U3 HECKOJIbKMX IUIIEBBIX LIETIEH

. CTEITHOM OPEJI

. 1 1 1

o 3mes Bonk Smepuna
. 1 1 1

o \% 05800113 3astg Capanua
. 1 1 1

o Pactenune

o 4 Paznuuns

e DKOCHCTEMBI CTETIH UMEET 3aMKHYTBII KPYTOBOPOT BEIIECTB a
HCKYCCTBEHHAs 9KOCUCTEMBI —HE3aMKHYTHIN

e llens muTaHUSA B SKOCHUCTEME CTEIb 0OOJIEE CIIOXKHAS M COCTOUT
u3 3-6 3BeHbeB U Oosiee ycTouuskle. Llens nuTanus uckyc-
CTBEHHOM YKOCUCTEMBI OoJiee mpocTasl.

e lckyccTBEeHHAs DKOCHCTEMA CO3/IaHa YSIIOBEKOM a €CTECTBEH-
Hasi IKOCHCTEMA CTETb MPUPOIOH.

e (CxoacTBO

e 1.0O0MeH BeIIECTB €CTh B 000UX IKOCHUCTEMAX

e 2.B cocraB BXOJAT KHUBBIC OPTAaHHU3MbI KOTOPHIE B3aUMOCBSI3aHbBI
MeXIy coOoM

e 5-BriBoxg
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e B xozne nabopaTopHoii paboThI COCTAaBICHBI CXeMa Mepeaadn
BEILIECTB U SHEPTHH B BUJIE IICNTU TUTAHUS U TIPOBEICHO CpaBHE-
HHUE UCKYCCTBEHHOW U €CTECTBEHHOU 3KOCUCTEMBI
3anoJyiHNTE CXeMY, PEACTABJAIINYI0 B 00001LIECHHOM BH/I€

menb NMUTaHus
IKOCUCTEMBI.

Hel’lb NMUTAHUSA IKOCUCTEMbI

Hemounux sxepeuu
(coanye)

. Asmompodui T'emepompods
1

ITucbMeHHO 1aiiTe OTBETHI HA BONPOCHI:
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1.1. Kakue opraHu3Mbl pa3jiarailoT OpraHUYeCKUE BEIIECTBa O MHUHE-
paibHBIX?

1.2. K kako#i rpyIimne OTHOCSATCS TIPOU3BOIUTEIIN OPTaHUUECKUX BEIICCTB
B DKocucreMe?

1.3. Kakue opranu3Msl Ha3pIBalOT KOHCYMeHTamHu 11 mopsiaka?
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3anumure menb NUTAHUA, B KOTOPOii, B COOTBETCTBUH C PH-
CYHKOM 1, koHcyMeHTOM | mopsiaka siBJjisieTcs 3asil.

IIuceMeHHO nepeyncaure Bcex KOHCyMeHTOB 11 mopsiaka,
U300pasKeHHbIX
Ha pucyHke 1.

Ilenu nuTaHus IKOCHUCTEMBI
broreHoneHo3— caMoperyIupyromascs 5K0JI0rnueckas CucTe-

Ma, 00pa30BaHHAas COBMECTHO OOUTAIOUIMMU U B3aUMOJIEHCTBYIOIUMU
MeX1y cOOOM U C HEKUBOM MPUPOIOH, TOMYJIALUSIMH Pa3HbIX BUOB B
OTHOCHUTEIFHO OJTHOPOJHBIX YCIOBUAX cpenbl. Takum obpazom, Omo-
TeOLIEHO3 COCTOUT U3 HEXUBOM U )KMBOM YaCTEH OKPYKAIOIIEH CPEbl.
JIr060i1 OMOTreoIeHO3 UMEET €CTECTBEHHbIE IPAaHUIIbI, IS HETO Xapak-
TEPEH ONPEEIEHHBIN KPYyTOBOPOT BEIIECTB U SHEPTUHU.
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JKuBbie Opranu3Mbl B 5KOCUCTEME, MEPTBBIE X OCTATKU U UX
OTOPOCHI ABJSAIOTCA MUILICH JUIst ApYruX opranu3MoB. [IutaTensHble Be-
IIeCTBA, TAKUM 00pa3oM, MEePEXOSAT U3 OJHOIO OpraH1u3Ma B APYToi,
00pa3yst HellpepbIBHBICTIUIIEBBIC LIEITH.

Puc. 1. [Ipumep numeBon nenu

OpI‘aHI/I3MBI, HaCCIAI0Imuc 6I/IOFGOHCHO3, 10 CBOUM (I)YHKI_[I/I}IM
ACIIATCA HAITPOAYLHCHTOB, KOHCYMCHTOB U PCAYLCHTOB.

Hauvaino numeBsiM LEmsM JAOTIIPOAYLCHTBI- TPOU3BOJUTCIINO-
PraHn4eCKOro B€uIeCTBan3 HCOPraHnvucCKoro. Onu YCBaWBarOT U3
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OKpY>Karollel cpeipl BOAY, HEOPraHNYeCKUe(MUHEPAJIbHbIE) COJIU, yT-
JIEKUCIIBIN a3, KUCIOPO/ U C TOMOIIBIO (POTOCHHTE3a CTPOAT CBOE TEJIO.

Crnenyromue 3BeHbs €U IIUTAHUS COCTABIIAIOTKOHCYMEHTBI,
KOTOpBIE N0EJIAI0T KaK MPOIyLIEHTOB, TaK U ce0e MOJ00HbIX.

KoOHCYMEHTBI, KOTOpBIE MUTAIOTCS NIPOAYLEHTAMH, Ha3bIBAIOTCS-
KOHCyMeHTaMH | nopsijika- TpaBOsiAHbIE WIIM PACTUTEIbHOSIHBIE KU-
BOTHBIE.

KoHCyMeHTBI, KOTOpBIE TOEAA0T TPABOSIAHBIX | opsaKa, Ha3bl-
BatoTcsa KOHCyMeHTaMu Il mopsijika - miioTosJHbIe KUBOTHBIE (XUILIHU-
KH).

XHWIIHUKOB, MUTAIOIIUXCS BTOPUYHBIMA KOHCYMEHTaMH, Ha3bl-
BatoTKOHCymeHTamH 11 mopsakau T.4.

OpraHu3msl, ymoTpeOstoIe 0OMH TUIl UM, TPUHAJIEXKAT K
OJIHOMY TPO(UUECKOMY YPOBHIO.

[TpoaylieHThl OTHOCATCS K HEPBOMY TPOPHUUECKOMY YPOBHIO,
KOHCYMEHTHI | mopsiika - Ko BTOpoMy, KOHCYMEHTHI 11 mopsiika - k Tpe-
TbEMY YPOBHIO H T.JI.

JlonosHUTEIbHBIE 3BEHbSI B ITUIEBON LIETIM COCTABIISIOTACTPH-
Todaru, KOTOpbIE MUTASICh OTXOJAMH U TPYIIaMH, MOTYT CTaTh J0ObIYEH
XMIHUKOB (HAIp., MypaBbe]l MUTAeTCs MypaBbsiMH). M Tak opranuye-
CKO€ BELIECTBO BO3BPAIAETCS B OPraHUYECKUI KPYTrOBOPOT.

B koHI11e nuIieBoil enu HaxoAATCApeIyLEeHThI(IECTPYKTOPSI),
KOTOPBIE IIPEBPAILIAIOT OTMEPIIEE OPraHUIECKOE BEIIECTBO B HEOPra-
HUYECKHUE COEAMHEHUS (MUHEPAIbHbIE BEIIECTBA).
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[lepeuncieHHble KOMIIOHEHTBI OMOT€0IIEH03a COCTABISIOTTPO-
¢dbuyeckue ypoBHHU, CBS3aHHBIE OOMEHOM U MIEPEHOCOM MUTATEIbHBIX
BELIECTB U SHEPTUU.

Opranusmsbl pa3HbIX TPOYUUECKUX YPOBHEH 00pa3ylOTIIHIIEBHIE
L[EMH, B KOTOPBIX BEIIECTBA M SHEPTHUs CTYIEHYATO MePearoTcs C
YPOBHSI Ha ypoBeHb. Ha KaXX1I0M TpO(pHUECKOM yPOBHE UCTIONB3YyETCS
10% sHepruu nmocTynuBIIeii OHOMACCHI.

[TumieBpie TIeny OOBIYHO COCTOST M3 3—5 3BCHBEB, HAIIPUMED:

1) pacTeHust — KOpoBa — YEIIOBEK;

2) pacTeHust — 60XbsI KOPOBKA — CHHUIIA — SICTPEO;

3) pacTeHus: —Mmyxa — JISTyIIKa — 3Mes — Opedl.

[TumieBble 1ieny OBIBAIOT IETPUTHBIMHU U MACTOUIIHBIMH.

B neTpuTHBIX NUIIEBBIX LEMsIX MUIIEH CIIy>KaT MepTBbIE Opra-
HUYECKHE BeIeCcTBa (MEPTBBIE TKAaHH PACTEHHH — IPUOBI — MHOTOHOKKH
— XUIIHbIE KJemy — Oakrepun). [TacTOniHbIe NUILIEBHIE LIETTH HAYMHA-
FOTCSI C KHBBIX CYIIECTB.

[TpocThie u CIIOKHBIE MHIIEBBIE IIETIN CBS3aHBI MEKIY COOOH,
o0Opa3zys o0mupHyro ceTh. OHa Tak U Ha3bIBACTCATUIIEBAS CETh.
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XKusoTHute,

NUTAIOWMECH NARANBIO [ w,
(TpeTU4HbIe ~
norpeburenn) N

XuHnkm

(BTOpUYHBIE
/ notpeburenu)

PacturensHo-
AAHLIe
(nepsuyHbLIe
notpeburenm)

Pacrenus - nponssoanrenn

Mousa -~
(MUHEpanbHble Mukpo- ~ sm&yeﬁ:g
W oprasnyeckue OpPraHn3mbt-
W OCTaTKN
BewecTsa) paspywwurenu e
KUBOTHBIX
v pacTeHuin

Puc. 2. [Ipumep nuiueBoi cetu

[To criocoOy morydeH st OpraHMYECKUX BEIIECTB [T TUTAHUS
JKUBBIE OPTaHU3MBI JICISATCS Ha JBE OONbBIINE TPYIIBI — aBTOTPO(HI 1
reTepoTpodBml.

ABTOTpO(HBIE OPTaHU3MBICTIOCOOHBI U3 HEOPTAaHUYECKHUX Be-
IIECTB CHHTE3UPOBATh opraHndeckrne. HeoOxoaumeie A CHHTE3a He-
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OpraHUYeCcKHe BelecTBa OepyTcst U3 BO3/yXa, MOYBBI WM BOJBL. Tak,
HarpumMmep, pU CUHTE3€ UCIOJIb3YETCs YITIEKUCIIbIM ra3, B MOJIEKYJIb
KOTOPOI'O BXOJAT aTOMBI YIiieposia. YIJIepo BXOJUT B COCTaB BCEX Op-
TAaHUYECKUX BEILECTB.

JUis cuHTe3a OpraHuYecKUX BELIECTB U3 HEOPraHMYECKUX HeoO-
XOMMa dHEPTusl. BOJIBIIMHCTBO aBTOTPOQHBIX OPraHU3MOB (B TOM YK C-
JIe pacTeHHsl) UCTIONB3YIOT YHEPTUIO COTHEYHOro cBeta. CHHTE3 opra-
HUYECKHX BEUIECTB M0/ ICHCTBHEM COJTHEYHOTO CBETA M3 HEOpraHuJe-
CKUX Ha3biBaeTcspoTocuHTe30M. OpraHu3Mbl, CIOCOOHBIE K (POTOCHH-
Te3y, Ha3bIBalOTCs POTOTpOdamHu.

Jis porocuHTe3a HEOOXOJMMO BEILIECTBO XJIOPO(DUILI, KOTOPBIN
y OOJIBIIMHCTBA PACTEHUM CONEPKUTCS B CIELUAIBHBIX KIETOUHBIX Op-
raHesiax - XJoporjacrax.

OpnHako HEKOTOpbIE OpraHU3MbI (B OCHOBHOM psJl OaKTepuil)
MOJTyYarOT YHEPTHIO JUIsI CHHTE3a OPTaHUYECKUX BEIIECTB M3 HEOPTaHH-
YECKHUX M3 SHEPTHUH XUMUYECKHUX CBSI3€H pa3IMYHbIX BElIeCTB. Takue
OpTaHU3MBbI Ha3bIBAIOTCS XeMOTPO(haMH, a IMPOIIECC TAKOTO CHHTE3a -
XEMOCHHTE30M.

['eTepoTpodHBIE OPraHU3MBINOIYYalOT OPraHUYECKUE BEIECTBA
CBOETO TeJla U3 MOTJIOMIEHHBIX MU IPYTUX OpraHuyeckux Bemiects. K
rerepoTpodam MpUHAAIEKAT BCE KUBOTHBIE, TPUOBI, MHOTHE OAKTEPUH.
I'erepoTpodsl muTaroTcs 1100 pacTeHUSIMH, MO0 APYTUMH I'eTepOTPO-
¢damu, 16O UX OCTaTKaMHU.

Ecnu 651 He ObL10 aBTOTPO(DOB, TO TETEPOTPOdHI HE CMOTIIN ObI
XHTb. [I03TOMY OYEHD Ba)KHO OXPaHATh PACTUTEIHLHBIA TTOKPOB 3EMITH.
PacTeHus maroT Ham He TOJIBKO THIIY, HO H KHCIOPO/T TSI IBIXaHHUS.
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Hemounux snepeuu
(coanye)
AcmompoOu Iemepompo@u
 J
 Koxcymenmor 1]
[Mpodyyenma: = Kowncymenmor | ng::d o
Munepasonvie
sewecmsa

3a Ka)/Iblii BEPHO 3aIIOJTHEHHBIN 3JIEMEHT CXEMBI
Maxcumanvuvini 6ain

2.
2.1. | PenymeHTo 1 Samn
2.2. | IIpoxyneHTsl 1 6ann
2.3. | IInoTosigHbIC KUBOTHBIE (XUIIHUKH) 1 Gamn
Makcumanvrolii 6ann 3 banna
3.
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3.1. | TpaBa—3asiu—mca

1 Oamn

3.2. | Ha3BaHbI 5 KOHCYMEHTOB (B JIFOOOM TOPSIKE): 3 Gamna
nMca, CoBa, 00Kbsl KOPOBKA, CHHHUIIA, SICTPEO
Ha3zBansl 4 kKOoHCYMEHTa 2 Gaia
B oTBet He BKirOYeHA M30bITOYHAS HH(POpMALIHS 1 Gamn
Maxcumanvrolil 6ann 5 6annos

HpnponHHe 3KOCHCTCMbI

IlepBUuHbBIE €CTECTBEHHBIE HJIe-
MEHTapHbIe eTUHUIBI Orochepsl,
c(opMHpOBABIINECS B XO/€ IBO-
JOLUH

CnoKHbIE CUCTEMBI CO 3HAYNUTEb-
HBIM KOJIUYECTBOM BHJIOB KHUBOT-
HBIX U PaCTEHUI, B KOTOPBIX T'OC-
MOJCTBYIOT NOMYJISILIUNA HECKOJIb-
KnX BUJIOB. IM CBOMCTBEHHO
YCTOMYMBOE TUHAMUYECKOE paB-
HOBECHE, JOCTUTAEMOE CaMOpEry-
e

IIpoayKTUBHOCTB ONpeaenseTcs
MPUCTIOCOOUTENBHBIMU OCOOEHHO-
CTSIMH OPTaHU3MOB, YYaCTBYIOIIUX
B KPYrOBOPOTE BEILLIECTB

AFpOBKOCI/ICTeMH

Bropuunsie TpanchopMupoBaH-
HBIC YCIIOBEKOM MCKYCCTBCHHBIE
AIIeMEHTapHbIE eIMHUIBI OHnoche-

pHI

YTIpoIeHHbIE CUCTEMBI C TOCIOI-
CTBOM HOHYJ'IHIII/Iﬁ OJHOTO BUIa
pacTeHus UH KUBOTHOTO. OHU
YCTOWYHMBBI U XapaKTEPU3YOTCS
HEMOCTOSHCTBOM CTPYKTYPHI CBO-
el OMoMacChl

[IpoayKTUBHOCTE OIIpEnEnseTCs
YPOBHEM XO3SIMCTBEHHOM JEATEIb-
HOCTHU U 3aBHCHUT OT 3KOHOMUYE-
CKUX M TEXHUYECKUX BO3MOKHO-
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[lepBuuHas mpOIYKIIHS UCIIONIb3Y-
€TCsl )KUBOTHBIMH M YYaCTBYET B
KpyroBoporte BemecTB. «[loTped-
JICHWE» MPOUCXOIUT TTOYTH OFHO-
BPEMEHHO C «IIPOU3BOJICTOM)

cTer

Ypoxait coOMparoT I yI0BIe-
TBOPEHUS MMOTPEOHOCTEN YeoBeKa
1 Ha KOpM CKOTy. JKnBoe Bele-
CTBO HEKOTOPOE BpEMsI HaKarlIHu-
BaeTcs, He pacxoayschk. Haunboiee
BBICOKAsl IPOYKTUBHOCTD Pa3BH-
BAaCTCA JIMIIb HA KOPOTKOC BpEMA

NPUPOAHBLIE 3KOCUCUCTEMbI OTNIMYAKOTCS: BONbLUMM BUOOBLIM
pa3HoobpasneM, yCTOMYNBOCTBIO (CTabUNBHOCTBIO) , NOSTHLIM

KPYroBOPOTOM BELLECTB.

arpoaKoCUCTEMbI OTINYAKTCA: HEYCTOMYNBOCTb, 3aBUCMMOCTb
OT YernoBeka, bornbluve 3aTpatbl aHeprun (+nectTuunapl) , HU3-
Koe BMA0BOE pa3Hoobpasne, HEMOIHbIN KPYroBOPOT BELLECTB

(oTcyTCTBME KOHCYMEHTOB, T. €. MPOAYKUMIO, NPON3BEeaEeHHYO

pacTeHNsIMU, U3BMNEKaeT HEMOCPEACTBEHHO YESOBEK).

IMpakTnyeckas padora Nel8
Cpasnumenvnas xapaKmepucmuKka npupoOHbIX IKOCUCIEM U azpo-

IKOCUCIEM C8Oell MECHIHOCHU.

l[ €J1b; BBISIBUT YCPThI CXOACTBA U pa3INiyrid CCTCCTBCHHBIX U UCKYC-

CTBEHHBIX IKOCHUCTEM.
Xon paboThI:
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OO0uue XapakTepUCTUKH XapakTepHO TOJIbKO AJs XapakTepHO TOJIbKO
NMPHUPOTHOH IKOCUCTEMBI A
arpo3KoCUCTEMBI

1. Hamv oyenxy osusicywum cunam, popmupyrouum npupoousie u
az2posKoOCUCmemsl.

I[Bl/l)l(yllll/le CHJIBI HPHPOJIHZIH IKOCH- AFpOZ)KOCI/ICTeMa
creMma

EcTecTBeHHBIH 0TOOP
HckyccTBeHHBII 0TOOP

JIeCTBYET Ha YKOCUCTEMY

He neiictByer Ha axocucremy

JleficTBrE HAIIPaBJIECHHO HA JTOCTUKEHUE MAKCUMAJIBHON ITPOTYK-
TUBHOCTH

JleficTBrE HAa DKOCUCTEMY MUHUMAIILHO
2. Oyenums HeKOmMopbie KONUYECEEHHbIE XAPAKMePUCUKU IKOCU-

cmem.
Ipupoanas 3xo0- Arposkocucrema
cHCcTEMA
Bupomoii cocras
IIpoayKTHBHOCTD
Menbiie
Bbomnsmre

3. CpasHnumsv npupoOHyIo IKOCUCMeMY U azpoyeHo3, 8bl0Upas npasuib-
Hble XapaKkmepucmuky u3 npeoiodHCeHHbIX 8aPUAHMOS.

o Hanuuue B nensx nuTaHus peayLieHTOB
e DKocHucTeMa ycToi4MBa BO BpeMEeHH 0€3 BMelIaTeNlbCTBa Yeso-
BEKa
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Hanuyne B niensix mutaHus MpoyleHTOB

Hannyue B niensix nUTaHUsl KOHCYMEHTOB

YacTh SHEPruy WK XMMUYECKHX BEIIECTB MOXKET HCKYCCTBEHHO
BHOCHUTCSI YEJIOBEKOM

OcHoBHOM ucTouHUK 3HEepruu — CosHile

OO0s3aTebHBIM JIEMEHTOM IIeTIel MUTAaHUs SBISETCS YETIOBEK
Okocucrema ObICTpO pa3pyliaeTcst 0€3 BMEIaTeIbCTBA Yel0Be-
Ka

YemnoBek ci1ab0 BAMSIET HA KPYTOBOPOT BEILIECTB
Heoprannueckue BelecTBa U3BJICKAOTCS MPOAYLEHTaMU U3
MOYBBI, YIAJISIOTCS U3 SKOCHCTEMBI

XapakTepuszyeTcss MHOrooOpa3ue 3KOJI0THYeCKUX HUII

4. Coenatime 61600 0 cx00cmee u paziuduu NPUPOOHBIX IKOCUCTEM U
azposxocucmem

CpaBHUTe/IbHas XapaKTEPUCTMKA bBUOreoLLeHO30B U arpoLie-
Ho30B. CpaBHMBaemas KaTeropua buoreoueHos ArpoueHos Hanpas-
NneHuve gencteuns otbopa JencTByeT ecTecTBeHHbIN 0T60op, bbibpako-
BbIBAOLLMIA HEXKN3HECNOCOOHbIE 0COBM M COXPAHAIOLLMI NPUCNOCO6-
NEHUA K YCNOBUAM Cpeabl, T. €. 0T6op GOPMUPYET YCTONUMBYIO KO-
cuctemy [leicTBne ectecTBeHHOro oTbopa ocnabneHo YenoBEKOM;
NPenMyLLLeCTBEHHO OCYLLLECTBAAETCA UCKYCCTBEHHbIN OT6OP B
HanpasBAEHMU COXPAHEHUA OPraHM3MOB C MaKCUMasbHOW NPOAyK-
TUBHOCTbIO KpyroBopOT OCHOBHbIX MUTATE/IbHbIX 3/1IeMEHTOB Bce ane-
MEHTbI, NOTPebNEHHbIE PACTEHUSAMM, }KUBOTHBIMM U AP. OPraHU3Ma-
MW, BO3BPALLAIOTCA B MOYBY, T. €. KPYroBOPOT OCYLLLECTBAAETCA NO-
HOCTbI0. YacTb NUTaTE/IbHbIX 3/1EMEHTOB BbIHOCUTCA U3 KPYroBopoTa ¢
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MaCCOM BblpaLLEeHHbIX U COBPAHHbIX B KAYeCTBe YPOrKaa OPraHM3mMoB,
T. €. KpyroBOpOT He ocylecTsaseTcs Buaosoe pasHoobpasue u
ycToiunsocTb OTAMYAOTCA, KaK NpaBuao, 601blLIMM BUAOBbLIM Pa3HO-
06pasnem opraHM3mMoB, HaXOAALLMXCA B CIOXKHbIX B3aMMOCBA3AX
APYr C Apyrom, obecrneymBaloLLmMx yCToMuymnBocTb Konuectso Bnaos
4acTo OrpaHNYEeHO OL4HMM, ABYMA; B3aMMOCBA3N OPraHM3MOB HE MO-
ryT obecneunTb ycTonunBocTb. CNocobHOCTb K camoperynsaumm, ca-
MonoaAeprKaHuo U cmeHAaemocTn Camoperynmpyolmecs, NocToAH-
HO BO306HOBAAKOLWMECHA, CMOCODOHbIE K HanpaB/IEHHOM CMEHAEMOCTH
ofiHoro coobuiectsa Apyrum (cyKueccusa) Perynmpyrorca n KOHTpoAu-
pYOTCS Ye/I0OBEKOM Yepes3 U3MeHEHUE NPUPOAHbIX pakTopos (opo-
WeHne) N T. n.), 6opbby C COPHAKAMM U BPEAUTENSMU, CMEHY COPTOB,
nosbileHne MNpoayKTUBHOCTb (KoAMYecTBo Bomacchl, co3gaBaemon
Ha egMHULY Naowaam) Briomacca 3KOCMCTEM CyLIW NPEBbIWAET NPo-
OYKTUBHOCTb 3KocucTtem MupoBoro okeaHa B 3 pasa; OCHOBHaA Npo-
AyKums bBuomaccbl noTpebnaeTcs KOHCyMmeHTaMn 3aHMMmaemas
10%nnowaamn cywm, Nnpon3BoaAaT exerogHo 2,5 mapa. T Ce/IbCKOXO0-
3AMCTBEHHOW NPOAYKLMW; OTANYAIOTCA 3HaYMTENbHO Bosbluel npo-
OYKTUBHOCTbIO, Yem BuoreoueHosbl O6cyauThb € yyalmMmmnca B xoae
¢dpoHTanbHOM Heceabl OTANYMNS arpoLLEHO30B M BMOLLEHO30B MO KaX-
AOMY Kputeputo. 5. Mbl Halwnum pasnmumns arpoL.eHo30B 1 bruoreoue-
HO30B, a €CTb /1M Y HUX CXOACTBO? B x04e 0bcyKaeHMA yyalmecs
npeanaratoT BapuaHTbl 06LLUX KpUTepUeB (MOXKHO opraHM3oBaThb 5
MUWHYTHYIO paboTy B Napax, a 3aTem NpeLoCTaBUTb KaxKaoM nape no-
NOAHUTL MO 1 KpUTEpUIO 0bLIMIA CNNCOK cXxoAcTBa) YepTbl CX0ACTBA
arpoLgeHos3a 1 NpupoaHoro 6uoreoleHosa. 1. ABNAOTCA OTKPbITbIMU

cucteMamMu (Hanpumep, NOr/IOLLAK0T CO/IHEYHYHO SHEPIUIO U3BHe). 2.
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BHYTPM Ka*K4Oro n3 HUX AeNCTBYIOT GaKTOPbl 3BOAOUMK (MCKYC-
CTBEHHbIN UN ecTecTBEHHbI oT6op, bopbba 3a cylLecTBoBaHMe,
Hac/neACcTBEHHanA M3MEHUNBOCTb) 3. MIMeloT CXOAHYI0 CTPYKTYpY (co-
CTOAT U3 NPOAYLEHTOB, KOHCYMEHTOB, peayLeHToB). 4. 1 B TOM 1 B
Apyrom 6uoreoueHo3ax AenCcTBYET NPABUIO 3KONOrMYECKOM Nnpa-
Muabl. 5. B ocHoBe cooblecTsa nexaTt NpoayLeHTbl (aBTOTpodHbIe
OpraHM3Mmbl), HEMNOCPEACTBEHHO MCNOAb3ytowme 3Heprnto ConHua
AN1A CMHTE3a OpraHUYeckux BelLecTs. 6. B buoreoueHosax atoboro
TUNa CYLEeCTBYIOT uenun nutaHua. 6. lna 3akpenseHna matepmana 3a-
NOAHUM TabAMLy CPaBHEHUS SKOCUCTEM NIyra U

[ns 3aKkpenneHna matepuana 3anoJHUM TabanLy CPaBHEHUA SKOCUCTEM
nyra v nona (pabota B napax) - 10 mmHyT.. MapameTpbl AN5 CPAaBHEHUS
dkocuctema Jlyr Mone Bua skocnctembl KomnoHeHTbl [eicTByowWwmin oT-
60p Braosoe pasHoobpasue Muuesble Lenn NCTOYHUK sHeprim banaHc
nuTaTenbHbIX 31emeHToB. Camoperynauus Ycronumeoctb Kpyrosopot

BeLy,

JleATenbHOCTD YesIoBeKa IIPUBeJa K TAKUM MOCJIeICTBUAM KaK: UCTOIIEHUE
II0YB, OITyCTBIHEBAHME, BRIPYOKU OIPOMHOTO KOJI-Ba JIeca, KUCJIOTHBIE JOK/IH,
OoBparoobpasoBaHue, 3arpsA3HEHNE TIOUBBI, BOJIBI U BO3/IyXa, 0OMeJIeHre PEK U
Hao00O0POT 3aTOIJIEHNE HEKOTOPBIX TEDUTOPUH B CBSA3H C IIOCTPOHKOM TUAPO-
TEXHIUYECKUX COOPYKEHUI. BceMy BUHOM YeIOBEK.

B cBs3u ¢ 5TUM Ha IIPOTAXKEHHNNHU IMOCTIEAHNUX IIECHTI/IHeTI/IfI CTOUT IJI00aIbHAS
HpO6erMa mnepea 4ej10Be4eCTBOM - 9KOJIOTUYECKaA.

B namre BpeMA JII0AU CTa/IN Jalle AyMaThb O 9KOJIOTUHU U CTapalTCA IIOMOYb
BOCCTAHOBUTLCA YAUBUTE/IIbHBIM Oa3rCaM HAIllel IIJIaHETHI.
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IIpakTnyeckas padora Nel9

AHanu3 u oyeHKa nocieocmeuil cOOCMeEEeHHOU 0essmeIbHOCU 8
OKpycarouieil cpeoe, 2100a1bHbIX IKOJI02UYECKUX RPOdIeM u nymeil
ux pewieHus

Ilens: mpoananu3upoOBaTh MOCICACTBUAMHU XO35IMCTBEHHOMN JAEATEIBHO-
CTH Y€JIOBEKA B OKPYXKAIOIIEH CPeJie, BHISIBUTH TT100AbHBIE IKOJIOTHYE-
CKHe TIPOOJIEMBI U ITYTU UX PELICHHUS.

Cpeocmea o6yuenusa: xapra sxonorundeckue npodiaemsl Poccun, pede-
paTbl, BBIMIOJIHEHHBIE CTYICHTAMHU 10 JAHHOW TeMe, MHpOopManus 13
MEePUOINYECKON TIeUaTu O BIUSHUM JIeATEIHbHOCTH YelIoBeKa Ha O1o-
cdepy 1 OKpYKaroIIylo Cpeay, KOMIBbIOTEp, POEKTOP, IKpaH, BH-
JIEOPOJINK «AHTPONOT€HHOE BO3/IeiicTBUE HAa Orochepy»

Xoa padoTsI.
1. [IpounTath TeKCT «OCHOBHBIE IKOJIOTHUECKHE TPOOTIEMBI COBPEMEH-
HOCTU» Ha cTp.352-357.

2.3am0MHUTh TAOIHUILY:

Okonorudeckue npodsie- | [Ipuynnbsl [Iytn pemenns sxo-
MBI JIOTUYECKHX IIPO-
Osem

3. KoHTpONBbHBIE BOIIPOCHI:
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- Onpenenute GOpMbI BIUSHUS YETIOBEKa HA KUBYIO IPUPOTY.
- Kakue sxonornyeckue npo0iemsl, O BalieMy MHEHUIO Haunbouee
CephbE3HbIE U TPEOYIOT HeMeIeHHOTOo peteHus? [Touemy?

Coo0Omenue Nel,

Hapacranue coBpeMeHHOr0 3K0JI0rM4eCKOro Kpu3uca BO B3aMMOOTHO-
HIEHUSIX IPUPOJIbI U OOIIECTBA CBSI3bIBAIOT C HAYYHO-TEXHUYECKOU pe-
Bosronuel. [Ipu 3ToM KpHU3KHCHBIE CUTyallMM, BOZHUKAIOIINAE U3-3a UC-
TOLICHUS IPUPOIAHBIX PECYPCOB, YCIIEIIHO Pa3peIlaroTCsl COBEPLICH-
CTBOBAaHMEM TEXHOJIOTUI JOOBIYM, TPAHCIIOPTUPOBKHU, IEpePabOTKU
TPaJULIMOHHBIX IPUPOIAHBIX PECYPCOB, OTKPHITUEM U UCIIOJIb30BAHUEM
HOBBIX, a TAK)K€ U3rOTOBJIICHUEM CUHTETUYECKUX MaTEPHAJIOB.

Bbonee rpo3Hble cBUETENIBCTBA HApACTAHUS OOLIETO KOJIOTHYECKOTO
KpHU3HUCa BO B3aMMOOTHOIICHUSX OOIECTBA U MPUPO/IbI CBA3AHBI C JIe-
rpajamyei eCTeCTBEHHBIX MPUPOJHBIX 3KOCUCTEM, BHI3BAHHOMN Upe3-
MEPHOHN aHTPOIIOTEHHON Harpy3Koil Ha HUX, pOCTOM HAapOJOHACEICHUS
U 3arpsA3HEHUEM OKPYXKAIOIIEH CPEIbI.

B nocnegnue necaTuiieTus CTajly 4acThIMU JIOKAJIBHBIE U PETHOHAIIb-
HbIE SKOJIOTMUYECKHE KaTacTpo(bl, BI3BAHHBIE PAJAHOAKTUBHBIM 3arps3-
HEHHEM cpefibl. ATOMHas 60MOapIMpOBKa AMOHCKUX TOPOJIOB XUPOCH-
Mbl 1 Haracaku, B3pbIB CKJIa/la palniOaKTUBHBIX OTXOJIOB HA MPEANpHs-
tuu «Mask» B YenssOnHCKo# obnacTtu, aBapus Ha 4-M 3HeproOI0ke
YepHoObuibckoit ADC npuBenu K 3arps3HEHUI0 PaIiOaKTUBHBIMU Be-
LIECTBAMU OTPOMHBIX TEPPUTOPUH, OCIEACTBUS KOTOPBIX /10 CHX IIOp
CKa3bIBAIOTCS HA PACTEHUSIX, )KUBOTHBIX U 370pOBbe JItoJeh. Cepbe3HyIO
OIACHOCTb NPEACTABIAIOT PaJIMOAKTUBHBIE OTXObI, 3aXOPOHEHHBIE B
CBOE BpeMsl B OKeaHHuecKux riyonHax. Kopposus koHTeitHepoB, B Ko-
TOPBIX XPaHATCS ATH OTXO/bI, IPUBEAET K MOLTHOMY PaMOaKTHBHOMY
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3arpsiI3HEHUIO PKOcHCcTeM okeaHa. CTOlb JKe€ ONacHbl 3aTOHYBILKE B MO-
pe cyaa ¢ aTOMHBIMH JIBUTaTEIISIMH.
CoobOmenue No2.
Okosiornyeckue KatacTpodbl pa3HOro MaciTaba BOSHUKAIOT B PE3YJib-
TaTe XUMUYECKOTr0 3arps3HEHUs OKpyKarouen cpenpl. Tak, nmocnen-
CTBHMEM 3arpsi3HeHUs atMoc(hepbl ppeoHaMH CTaJIO0 pa3pylIeHUE 3alUT-
HOT'O 030HOBOTO IKpaHa. 3arps3HeHne aTMOC(epbl OKCHIIAMH CEPbI U
a30Ta IPUBOJUT K IOSIBJICHUIO KUCIIOTHBIX TOKJEH, BBI3BIBAIOLINX U3-
MeHeHue pH BozbI ¥ 110UBBI, I€TPajalliio IPECHOBOIHBIX U HA3EMHBIX
HKOCHCTEM B MECTaX MX BbINAJCHUS. BO Bce MENUIIMHCKHE U DKOJIOTH-
YeCKHe CIPAaBOYHUKH BOILLIN CBeJleHHs 0 0osie3Hn MuHamara, Kotopas
BO3HHUKACT Yy JIIOJEH U )KUBOTHBIX B PE3YJIbTATE 3arpA3HEHMS CPEAbI CO-
JSIMU PTYTU. AKKYMYJIUPYSICh B T€JIE )KUBOTHBIX, MHOTOKPATHO MTOBBI-
111as1 KOHIIEHTPALIMIO Ha BEpPIIMHAX TPOPHUUECKUX MHUPaAMUJL, PTYTHbIE
COEIMHEHUS Y TETNIOKPOBHBIX KUBOTHBIX U YEJIOBEKA BBI3BIBAIOT TSKE-
JIbl€ IOPAXKEHMSI LIEHTPAJIbHOM HEPBHOW CHCTEMBI.
Kak npaBuio, nroau npeanpuHUMaoT MEphl, YTOObI COKPAaTUTh Mac-
IITa0BI JIOKAIBHBIX U PETHOHAIBHBIX 3KOJIOIMYECKHX KaTacTpod,
MPEAOTBPATUTH UX pa3BUTHE. I BBIABICHHS 30H YpE3BbIUAHHOMN IKO-
JIOTHYECKOW CUTYallMM U 3Kojoruyeckoro 6encreus B Poccun npume-
HSIOTCS PEryJisipHble HAOJIO/IEHUS M KOHTPOJIb 32 COCTOSTHUEM OKpY-
Karolei cpelibl, YToOBI ONpPEeAETUTh U3MEHEHU S, BBI3BAHHbBIE aHTPOIIO-
T€HHBIM BO3JICHCTBHEM.
Takwue peryssipHble KOHTPOJIbHBIE HAOIIOJCHUS Ha3bIBalOT MOHUTOPHH-
roM. Paznu4aroT 3K0J10rHuecKuii MOHUTOPHHT:
1) npupoAHBIX Cpea — BO3AYIIHOM, TOBEPXHOCTHBIX BOJI M BOAHBIX KO-
CHCTEM, T'€0JIOTMYECKO Cpebl U HA3EMHBIX IKOCHCTEM;
2) IPUPOIHBIX PECYPCOB.
[enstMy MOHUTOPUHTA COCTOSTHUSI IPUPOJIHBIX CPE]I SIBISIFOTCS CIEAY-
IOLIME: OLIEHKA COBPEMEHHOI'O COCTOSIHUS;
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-onpezeneHre MaciTaboB U3MEHEHUH IPUPOTHBIX YCIOBUNA
B PE3YJIbTATE X035 ICTBEHHON AEATEIbHO-
CTH; 2-
MCCIIeI0BaHMsI TEHIEHIIUI MHOTOJIETHUX U3MEHEHHUH SKO0JIOTHYECKOTr0
COCTOSIHUS TEPPUTOPHUH.
Coo0menue Ne3
MOHMTOPUHT NPUPOJHBIX PECYPCOB BKJIFOYAET HAOJIOIEHUE U KOH-
TPOJIb 32 COCTOSIHUEM aTMOC(EPHOro BO3/lyXa, BOAHBIX, 3¢ MHbBIX, MHUHE-
paJIbHO-CBIPHEBBIX U Onosiornyeckux pecypcon. B pamkax FOHEII,
nporpaMMbl OOH 1o okpyskaroleit cpeie cozjaHa BCEMUpPHasl CUCTEMaA
CJICKEHHS 32 COCTOSIHHEM U U3MEeHEeHussMu Onochepsl. B 1973 1. ero
ObUIN NPEAIOKEHbI OCHOBHBIE IPUHIUIIBI M CUCTEMbI HAOJIIOJCHUM, B
KOTOPBIX JOJKHBI YUUTHIBATHCS: -
BO3PACTAOIasl BEPOSITHOCTb OBICTPHIX U3MEHEHUI OKpYXKaroleil cpeibl
B YCJIOBUSIX MHTEHCU(UKALIUY COLIMATbHO-3KOHOMUYECKOTO Pa3BUTHS;
-HAJIM4YME B3aUMOCBS3U U3MEHEHHS OKPYKAIOLIEN Cpeibl U COLUAIbHO-
SKOHOMMYECKOTO Pa3BUTHSI, & TAKXKE BbIJEJIEHUE TTapaMeTPOB HKOJIOTH-
YEeCKUX U3MEHEHUH, KOTOpble HauboJiee YyBCTBUTEIbHBI K BHEITHUM
BO3JICUCTBUSIM; - pa-
Ibl JAHHBIX 110 3KOJOTUYECKUM U3MEHEHUSIM B IIPOLLIIOM.
B MoHUTOpHHIe NPUHLIUIIMATBHOE 3HAYEHHE UMEET BbIOOp MHAMKATO-
POB (IIpeIMETOB WM SIBJICHUH, IEpeMeHa COCTOSTHHS KOTOPBIX YKa3bIBa-
€T Ha XapaKTep U3MEHEHHs CBOWCTB OKPYKAlOIIEeH CpeJibl) IKOJIOrnye-
CKHX U3MEHEHMH U onpeaeneHue ux npuopureros. K unciay npuopu-
TETHBIX UHIUKATOPOB OTHOCSTCS CIEAYIOIIHE:
— sHepromnorpedaeHue: ero 3(p(HeKTUBHOCTh, POJb Pa3INYHbIX BUIOB
SHEPTHUH, BIMSIHUE Ha OKPYXKAIOIIYIO CPeny U JIp.;
— BOJIHBIE PECYPCBI, UX THUIIBI, PACIIPENEICHHE 10 M0JIb30BATEISAM, I10-
TpeOJeHne Ha eAMHUILY BaJIOBOTO HAIIMOHAIBHOTO IPOAYKTA U T.
— BO30OHOBIIIEMbIE IPUPOHBIE PECYPCHI: TPOU3BOACTBO MPOAYKIIUU Ha
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€IMHUILY PECYpPCOB, TUHAMUKA JIECOB U CEITbCKOXO3SIICTBEHHBIX 3€MEITb
Y TIP.— YPOBEHb 3arpsi3HEHUS OKPYKAIOLICH Cpebl;

— XapaKTEePHUCTHUKA UCIIOJIb30BAHUS 3€METTh.

OCHOBY JIJ1s1 U3YYEHHUS MAcCIITA00OB M TEMITOB aHTPOIIOT'€HHBIX U3MEHE-
HUH Ha cylie U B MUPOBOM OKEaHEe COCTaBIISIOT CBEACHHUSI, TTOJIYICHHBIC
C TMIOMOIIIBIO TUCTAHITMOHHBIX CITYTHUKOBBIX METOJI0B. BaxkHO KOMOU-
HUPOBAHHOE MCIIOJIb30BAHKE PE3YJIHTATOB CITYTHHKOBBIX M HA3EMHBIX
HaOJIFOJECHU.

Cooommenue Nes

ITonrmanMe HapacTaOIMX KPU3UCHBIX CUTYalluid BO B3aUMOOTHOIIIE-
HUSX 00IIeCTBa U MPUPOJIBI U BO3MOKHOCTD IN100aIbHOM 3KOJI0rHye-
CKOM KaTacTpo(bl MOTpeOOBau CO3JaHUs JOITOCPOUYHBIX TPOrHO30B
pa3Butus 6uochepsl U Cyap0bI UeTI0BeUECTBA. bbUN CO31aHbI HECKOIIb-
KO KOMIIBIOTEPHBIX MOJEJIEN TAKOTO CONPSKEHHOTO pa3BUTHA. ABTOPBI
HauboJee ONTUMUCTUYHBIX MPOTHO30B YTBEPKIAI0T, UTO Ojaroaaps
HOBBIM TEXHOJIOTHSIM, HOBOBBEACHUSIM, ITOSIBUBLIMMCS B rtocienHue 20
JIET, BOBHUKJIN PeaJibHbIE BOZMOKHOCTH JIJIsl CHUKEHUSI 00bema I10-
TpeOJIeHUs! peCypcoB M YMEHbBILICHUS TOTOKOB 3arpsi3HEHUS, LIUPKYITH-
PYIOIIKX B 3KOJOTUYECKON CUCTEME, TPU OAHOBPEMEHHOM MOBBIILIEHUN
KayecTBa >ku3HU monei. [Ipu aTom cunraercs, yro 3emiist Moxet obec-
MEYUTh HACEJIECHUIO B 7,7 MJIP] 4eJI0BEK KOM(POPTHBIE YCIOBUS KU3HU
IIPYU BBICOKOM €€ IPOAOKUTENBHOCTH Y CHUKEHHUE YPOBHS 3arps3He-
HHUS OKPYKAIOLIEH CPEIbI.

82



KonBeHnus 0 coxpaneHHH OMOJIOTHYECKOTO pa3Ho00pa3us, MOAMUCAH-
Has B Puo-ne-Xaneiipo, 6pu1a parudunupoBana Poccueit B 1995 r.
[TpoBo3riamas o01ieit 3a1aueii uenoBevecTBa cCoxpaHeHue Onoaormye-
CKOTO pa3HooOpa3us (>KUBOTHBIX, PACTCHHM, SKOJIOTMUYECKUX CUCTEM) U
YCTOMYMBOE UCIIOJIb30BaHNE BCEX OMOJIOTMYECKUX PECYPCOB B HHTEPE-
cax HBIHEIIHETO ¥ OyIyIIHUX MOKOJCHH JTI0/el, KOHBEHIIUSI PEKOMEH-
IyeT rocyiapcTBaM-y4acTHUKAM pa3padaThiBaTh HAIMOHAIBHBIE CTpa-
TEruy U MPUHUMATh HEOOXOUMbIE 3aKOHOATEIbHBIE aKThI, (HOPMHUPO-
BaTh CUCTEMbI OXPAHAEMbBIX TEPPUTOPUIA, COACHUCTBOBATH COXPAHEHUIO
HKOCHUCTEM U KU3HECTIOCOOHBIX MOMYJISIHI, IPUHUMATh MEPBI IO BOC-
CTaHOBJICHUIO PEJKUX BUJIOB, OOIIPSATH 3KOJOTO-IIPUPOJOOXPAHHOE
MIPOCBEIICHHE U HAyYHBIE UCCIIeI0BaHus Onopa3HooOpasus. 0cobo OT-
MedaeTcs 0043aTeNIbHOCTh IPOBEIECHUS HKOJIOTUYECKUX IKCIIEPTU3 IKO-
HOMHYECKHX MPOEKTOB C yYaCTUEM MPUPOJOOXPAHHOM 0OIIIECTBEHHO-
CTH.
B xoHue XX cronetus MuUpoBas HUBUIM3ALMA BCTYIIWIIA B TAKOW dTan
CBOETO Pa3BUTHS, KOT'JIa Ha IEPBOE MECTO BBIABUHYIUCH MPOOIEMBI
BBDKMBAHMS U CAMOCOXPAHEHUS YeJIOBEUECTBA, COXpaHEHHs OIaronpu-
SATHOW JUIS1 )KM3HU OKPYXKAIOIIEH CPeibl U PALIMOHAIBHOTO UCIIOJIb30BA-
HUS IPUPOJIHBIX pecypcoB. COBpEMEHHBIN ATall pa3BUTHS YEIOBEUECTBA
0OHaXMJ1 TPOOJIEMBI, CBSI3aHHBIE C POCTOM HaceJeHusl 3eMJI, IPOTHUBO-
pedus MeXay TPaJIULIMOHHBIM X035 HCTBOBAHUEM U HAPaCTAIOLUM TEM-
IIOM HCII0JIb30BAHUSI IPUPOJHBIX PECYPCOB (B TOM YHCIIE UcUeprae-
MBIX), 3arpsi3HEHHEM OHOoCchephl MPOMBIIUIEHHBIMU OTXOAaMH U OTpa-
HUYEHHBIMU €€ BO3MOXHOCTSIMU K UX HeWTpanuzauuu. OcTpble comu-
aJIbHBIE MPOOIEMBI TOCTIEHETO BPEMEHN HECKOIBKO OTOABUHYIIH Ha
BTOPOI1 MJIaH 00€CIIOKOEHHOCTh HAaIMX COOTEYECTBEHHUKOB HapacTa-
IOLINM YXY/IIIEHUEM COCTOSIHHSI OKPY’KaIOIIeH Cpesibl, UTO OBLIO OTMe-
yeHo Ha BropoMm BcepoccuiickoM cbhe3e mo oxpaHe Npupoabl, Mpoxo-
nusieM 3—5 utonst 1999 roga B Capatose.
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NPUJIOXKXEHUE
[Ipunoxenue 1.

JHeprocoepexenne B ObITY
N3 Bceit motpebisieMoil B ObITY SHEpruu JibBHHAS 101 — 79 %
UJET Ha OTOIIEHUE MOMEIIEHNH, 15 % sHeprum pacxonyercs Ha TEIIo-
BbI€ IIPOLIECCHI (HAarpeB BOJIbI, IPUTOTOBJIEHUE MUK U T.1.), 5 % 3HEp-
MU NOTpeOIIsieT eKTpuyeckas OblToBast TexHUKa U 1% 3Heprum pac-
XOJIyeTcsl Ha OCBEUICHHE, Pa 0 U TEIEBU3UOHHYIO TEXHUKY.
Bam norpedyercst 1 kB4 3Heprum 1Jist TOro, 4YT00bI:
e 50 yacoB ciaymaTh paguo
e 110 9acoB OpUTHCS IEKTPOOPUTBOIMA
e Ha |7 9acoB OCTaBUTh IOPETH JIAMITY MOIIHOCTEIO 60 BT
e 12 yacoB cMOTpETh IBETHOM TEIEBU30P
e 2 yaca IbUIECOCUTH
e IIPUHATH S-MUHYTHBIN AYII
e HarpeTh Ha 6 TPaayCcoOB MONHYIO BaHHY BOJIbI (150 1)
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Kak e CHU3UTB 3aTpaThl HA OTOIJICHHE U HEe 3aMepP3HYTh?

H3MeHeHre MpUBBIYEK, CO3HATENIbHOE OTHOLIEHHE K moTpedie-
HUIO SHEPTUH, YJIYUIIEHUE U30JIALNUN U PEKOHCTPYKIMS OTONMUTEIbHON
CHCTEMBI, PETYJIMPOBKA TEMIIEPaTypbl MO3BOJIUT CIKOHOMUTH 10 50 %
Bceil He0OX0aMMOHt 1t 000TpeBa MOMEIIEHU I SHEPTHH.

A) Temnepamypa 6é030yxa.

C TOYKM 3peHUs MEIUIHUHBI Hanboiee OIaronpusTHas I 3710-
pOBbs TeMImeparypa B nomernieHusx - ot 18°C qo 20°C. CHuxeHHe TeM-
neparypsl Ha 1°C MO3BOJUT 3KOHOMHUTH 5 % OTOMMUTENBHON SHEPIUHU.
[Tpu Temneparype nomemniennii 20°C pacxon sHepruu Ha 06orpes Ha 20
% HwKke, uem ripu 24°C.

b) Temnepamypa cmen, ogepeii, 0KOH, BHYMPEHHUX NOBEPXHO-
cmeu.

YeM xoJl0/IHEE CTEHbI, OKHA, ABEPU - TEM TeIljiee JOJIKEH ObITh
BO3JyX B NOMEIIEHUHU JJIsi TOro, 4ToObl BBl HE HCHBITHIBAIM YYBCTBO
auckomdopra. Ecnu BHyTpeHHsiss TemmepaTrypa cteH Tonbko 13°C, to
naxe mpu temreparype B nomemenun 22°C, Bam Gyner xomomHo. Bel
MOJKETE YIYYIINTh BHYTPEHHIOIO M30JSLHUI0 HApYKHBIX CTeH Bammx
KBapTup (TIEHOIUIACTOBBIE IUIUTHI, J€PEBSHHbIE MaHENIU, aJlOMUHUEBAs
¢donbra, rUNCOBBIA KapTOH, BOMJIOK, TOJCTble TEKCTUJIbHBIE MOKPHI-
tus). IlpenmymiecTtBa: AOCTYNHBIA M JEHIEBBIA CHOCO0 M30JIMPOBATH
KUJIbe; paboTy MOXKHO MPOBOJUTH I10 dTanaM (BHa4aje HUIIM 3a OaTa-
pesiMHU, 3aT€M XOJOJHBIE YIJIbI, MOTOJOK); BHYTPEHHSS H3OJSIUS HE
MOJAETCS] BIMSIHUIO IIOTOJIbI; M30JIMPOBAHHBIE W3HYTPU IOMELIEHHUS
OBICTPO HArpeBaroTCs

B) Bo3oywinvie nomoku — CK603HAKU.

CKBO3HSIKH BEAYT K TOMY, YTO MIOMELIEHNE OBICTPO OXJIaXK/1aeT-
cst 1 Tpedyetcs ere 0OJbIIe SHEPTHH, YTOOBI €ro HarpeTh. Yepes mienu
JBEpel, OKOH NMPOHUKAET CHapyXH OOJIbLIE XOJIOAHOTO BO3]yXa, YeM
HaMm HeoOxoaumo. [ToaToMy HEOOXOAMMO YINIOTHUTH JABEPH, OKHA.
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I') Ilompebnocmp 6 cBe:xkeM o30yxe.

[TpoBeTpuBaTh Jyulle yaile U OTKPhIBaTh OKHA HeHanouro. OT-
KpbIBasi OKHa Hajaouro, Bl TepsieTe AOpOryr0 TEIUIOBYIO 3HEPIUIO U
CHJIBHO OXJIXKJAa€Te CTEHBI U MOTOJIKH.

/1) Baasxcnocmo 6030yxa.

Haxopasmuecs B MOMEIIEHUH HUCTIBITHIBAIOT YyBCTBO KOMQOPTAa,
€CJIM 3HaY€HHE OTHOCUTENIbHOM BJIAXHOCTU HAXOJWUTCS B MHTEpBAJE OT
65 % 10 35 %. CaumkoM cyXxol BO3JlyX HE TOJIBKO BBI3BIBAET JKAXKIY,
HO U TIOBBIIICHHBIE 3aTPaThl HA OTOIUICHHE, TaK KakK "CyxocTh'" TpeOyeT
MOBBILICHUST TEMIIEpaTypbl s JOCTHKEHHMs 4YyBCTBa KoMdopra.
[TomHMTE, YTO XOIOJHBINA BO3YX (IPU TOW K€ OTHOCUTEIBHOU BIIAXKHO-
CTH) Cyllle, 4YeM TeIiblid Bo3ayx. IIpoBeTpuBas momenieHre 3uMoi ya-
cTo, BbI nmompocty oborpeBaere yiuily U BbIOpAchIBAa€Te IEHBI'H B OKHO.
DTOT METOJ HE MPUTOJICH JJI1 YMEHbIICHHs "CyXOCTH" BO31yXa B IO-
MenieHuu. [loBecuB Ha GaTapero ucnaputenb ¢ BOJoW, Bel Oyaere uyB-
CTBOBaTh c€0s1 XOPOIIO U NP MOHWKEHHOH TeMIepaType.

E) Ooesncoa.

Tennas ynoOHast ofie’xa B KBapTUPE - UACATbHBIN “UCTOYHHK"
TeIia. YIPOUIEHHO MOXKHO CUMTATh: OJMH JIETKUH IIEPCTSIHON KaKeT -
SKOHOMMUS 25 % 3HEepruu Ha 00OTrpeB.

JKOHOMHUSI JHEPTUH NP NOTPedIeHUN ropsaveii Boabl

3HaeTe JIM BBI, 4TO 4epe3 KpaH, U3 KoToporo kamaer Boaa (10
Kareyib B MUHYTY) BeITekaeT 10 2000 i1 Boas! B roa. [Ipunumars aym -
HaMHOTO JIeIlIeByIe, YeM NMpUHUMaTh BaHHy. [IpuHumas Banny (140-180
1) Bl pacxomyeTe B Tpu pasza OoJIbIlie SHEPTHH, YeM, IPUHUMAS 5-MUH.
ayul. PacnpimuTeny Ha KpaHax MO3BOJSIOT AP PEKTUBHEE UCIIOIB30BATh
BOAY.

3naeme nu Bovl, umo

CranpHas mocyja ¢ TOJCTBIM POBHBIM JHOM OO€cCredyuBaeT XOopo-

LM KOHTAKT ¢ IUIMTOM M MO3BOJISET 3KOHOMUTH 3Hepruto. Hepos-
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HO€ WJIM BOTHYTOE THO y/uinHseT Ha 40 % BpeMs NpUTOTOBIECHUSA
MUIIN
Pa3mepsl mocynabl JOJKHBI COOTBETCTBOBATh pa3MepaM IUINTHI.
Ecnu nocyna mana, Bam norpeGyercst Oosibliie BpeMEHU Ha MIPUTO-
ToByieHue. Ecnu nocyna Benuka, Bol Tepsere 10 30 % sHepruu
[Ipy npUroTOBIEHUM MMIIM B OTKPBITOM IOCYZAE pacxo]l SHEPrUU
BO3pacTaer B 2,5 pa3a YIUBUTENIBHO, HO (DaKT, 4TO MOTEpPHU TeIlIa
OJIMHAKOBBI U JUIsI 4yTh MPHUOTKPHITON MOCYABI U JUIs HOCYIbl 6€3
KPBILIKA
Hcnonb3ys MHOro Bojbl, Bbl yBenuuuBaeTe BpeMs IPUTOTOBICHUS
U TpaTuTe OOJIBIIE YHEPTHUH.
BeIkmrouas 3J1eKTpUUECcKyI0 IUIUTY 3a 5 MUHYT A0 KOHIA IPUTOTOB-
JIEHUS MUILIHU, Bbl paliioHanbHO UCIOIB3YETE OCTATOYHOE TEILIO.
Hcnonp3oBaHue crienuagbHONW MOCYIbl - CKOPOBAPOK, KUISATHIbHU-
KOB, KO(eBapoK - Mo3BoJIsIeT SKOHOMUTH 110 30 %-40 % sHepruu u
10 60 % BpemeHHU.
Crupka
3arpykaiiTe CTHpaJbHYIO MalIUMHYy TMoJHOCThIO. [IpoBepsbTe,

HeoOxomumo s ctupath pu 90°C mmm gocratoudo 70-80°C. DkoHo-
MU 9Hepruu coctaBuT npu 3ToM 0,2-0.5 kBTu Ha Kaxkapli mporecc
ctupku. BeiOupaiite mporpaMmy npu CTHPKE HE TOJIBKO B 3aBHCUMOCTH
OT MaTepHaia, HO M C YU4eTOM 3arpsi3HeHUs. ITO MO3BOJSIET SKOHOMUTh
10 30 % anexkrposnepruu, 151 Boapl, 10 20 % cTupaabHOTO NOPOIIKA U
25 % BpemeHH, a Taxke 6epedb Bend. Hanbonee 3KOHOMHBIM METOJIOM
CYIIKH OCTaeTCs HATSAHyTas Ha YJIMIE WIA B MOMEIICHUU JUIS CYIIKA
BEpEBKa. DJIEKTPOCYIIMIKA HE SKOHOMHYHA.

I'naxxkenue
['maxenune TpeOyeT CpaBHUTEIHLHO MAJO AJIEKTpOodHepruu (Ha 4

kr Bemel - 0,5 kBt4a). Ho cnegyer cobmroath Clieyroniue COBETHI:

e COPTHPOBATH BCUIHU B 3aBUCUMOCTH OT MaTc€puaja,
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e HAUYMHATh C HU3KUX TEMIEPATyp,
e I HEOONBIIMX BeEIIEH TOCTATOYHO OCTATOYHOrO Terja (mpu
BBIKJIFOUEHHOM YTIOT€).
OcBewenue
Hcnonp30BaHne NepeoBOM OCBETUTEIBHONW TEXHUKU (3HEPTro-
cOeperaroiue JamIibl, OCBETUTEIbHbIE CUCTEMBI) TIO3BOJISIET SKOHOMUTH
1o 60 % snekTposHeprur. MHOTOJIAMITOBAs JIFOCTPA Ha MOTOJIKE 00ec-
MEeYMBAET OCBEIICHHUE BCEro MOMEIIEHUS, HO BEJEeT K HEeKenaTeIbHOMY
o0pa3oBaHMIO TEHU TpU pabOTe 3a MUCHMEHHBIM CTOJIOM, IIIBEHHOU
MalIMHON, B yrojike ¢ urpymkamu. llenenampaBiieHHOE OCBEIICHHE,
HECMOTpPSl Ha MEHBIIYI0 MOIIHOCTb JIaMIl, OOECHEUUT JYy4Ilyl0 OCBe-
HICHHOCTh 0e3 HexenaTeNnbHOW TeHH. UeM Oobllie CBETa OTpa)karoT
CTCHBI IMOMEIICHUN, TeM MEHBIIE CBETOBOW MOIIHOCTH TpeOyeTcs s
OcBellleHus: Taakas Oenas cteHa peduektupyer 80 % HampaBiIeHHOTO
Ha Hee CBeTa, TEMHO-3€JICHast OTpaXkaeT ToJbKo 15 %, uepnas — 9 %.
Uem uame Bwl BbikitOuaeTe OOBIYHBIC JAMIIbl HaKATUBAHHSI, TEM
OBICTpEE OHHM TEPETOPAIOT. DKOHOMHYHO BBIKIIOUATH OOBIYHYIO JIAMITY
HaKaJTUBaHUS TOJbKO ecnu Bam He TpeOyercs cBeT B TeueHue 10 mu-

HYT.
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