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Hepa B MHHMA ThioN pe:kite (10 TABTHILE) B Tevemite | uaca il
sanaaTis (10 mas. 13).

Tenia~500/1000¥1%16,61 - 8,31 renre

Tatruga 13
Tapidet aerTpsecKol oHeprN 1O ropoAY, 2016 1.
Peruon Tena rearesa 1sBr
Kormensy 21,44
Amvam 212
Kocramait 229
Kessutopta 21,28
Taxmxopras 2121
saen 1057
Tapaa 19,15
Memponapaonerc 1652
Acraa 16,61
Ve Kawenoropesc 15,97
Vpamex. 1441
Tasonap 1407
Axnay. 1102
Koparanza 13,91
Axrose 13,01
Amipay 714
Tposesu sporccaeonae.

syt mpHSopst e SmeprM, RAXORAISCH Y To6 A0Na.

1. o recymee moKasaHe PHOOPA YieTa OneK TpICCKO IREpTI
HATATE REAET 1A 00 SHATERH BT B TeTATD.

2. HOmI0Ta B TeIHe HEeT, KK MANEHAIOTSA HOK ASATE OO -
T KA CUOTIKA LD BITONCRMM PASTUILLX GHTORMEX HPHSOPOS.
[ ————

8. KON e CHOBA SUINIIN B TETDAT HOKSSAMHE TPAGOPA YETa
fe— e ——

4. Ompeges wspaconoBawEYIo meprito. Burec i cromeoes.
OTDeICHIO 96K TpOOE Y 1 TApHDa cBoero perHora.

TIponezis caMoaRaia choeli padorhi Aa Ypoke. OTMeTS, 1T
‘Tefe yjaztoch HalG0ee TETKO, a7 HeM TeGe IPHILIOCS HEMHOTO.
HOAYMATD, KaKast MHGOPMAIIIS ¥ TeOR BBISBATA SATPY AHEHIS.
BanTARIpYIi CBOIO ACATETLHOCTS C LETHIO PeIIEHNA BOTPOCO,
KOTOpbie HOABICE Ha YPOKe.
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E e ——

Castie npoctaie geflersian mosoryT sxonosH: Gomoe
KOTSCTDO SHEpII H cOXPARHTS BTy nASHETY!

e cranuto XoROmII: 01010 LT, Hevel, PABIATOPOR
ROGRX HeTOKOR TeTa.

Ipmsemene TpORIHOR 1 Y TETECH HOBMIACT cOmpOTNB IS
o yueaummsace norep snoprn.

L T ————
iTem—————

G B BTG NATIBIE €T PSRN HOTORNINON SATPYSRN - HOTOTSSYHTE
e —————————

Camoonema o]lepeno poctas
Butepin oo menonenie,
~KoTopbiGoTBIIe Beero ToAXOIT
e 10 uTora 70r0 ypoic.
Eemt  m  obparca o
epunnbi smamli o 070 ypoKe,
BhiGepH teTOBeKA Ha BepUIIHE
aepen. Bom y 1e6s eme ecrs
Hexotophie noupocs: 1o Tewe
ypoKa — BGepi teroBeKa,
crpensumerocs i nepuminie. Eenit
Tt e yonow oTor watepuan,
biGepit senoncuka ma aewe.
Tposern amamia cooedi pa-
Got. mo mede neoBoduno
Goxa nosmopums, «mobi. do6pa:
e 9o sepuunss snanui
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2. BOILI B pYKI ZQNITY 1 Hal{1 CC NOTPEBIAENYIO MONTHOCTS.
OBt OHa YIASHIBAETER ILII Ha CTEITe TaMIb, Wi 1 10-
Koste AaMIL. Oa 0BOSHAETCS THETOM ¢ CAMHMICH MaNeEpe
sttt Bt 1118 W B GaRICHMOGTIE 0T CTPAN Bl IDOMIBOTES.

3. BamInI NOIHOCTI BCeX TPeX TaMI B pasze ¢Jlanos.

4. BAIMUIL B TeTDAlb BPENS 1S BEINHETeRIT 0T pebieiiolt
omeprim: 45 My,

BCTOMIH, Kak BLIHCIACTCA Diepris NPHGOPos. Veratomu
e s KasK Aol TAIIB 10 OTACABHOCTI BamCHBal CBON BbI
eemts B paagen «Pemeites.

6. Benosii, Kaic BHNCISETCH TeHA TOTPEOTENHON DREpIINL.
Onpezent ee A1t Kax O/ TaMIH 10 0TA€TbHOCTIE BaHCh-
Bali cROM BhITHCTeRIS B pasien «Pementes .

7. Bammmi  pasjien «OTBTs NeRH NOTpESTCNHON DHepTI 1
Rasofi TammL.

8. Caenait pamon: Kakie NCTOWHNII OCBOIeHNS ABATOTCH
anbosee dionoMITHBMK? Tloneny?

. PaceTAH CTORMOSTS 0TS0 1eR O S1eK TPOSEPITH PAGOTHOMI cHeTo-
Pes————
1. Vanait y npenofapates MONoCTS 0AKOM AQMIONKH.

1) Onpezie: ToTpeGAENYIO GHEPrIO. AT OHOM AaMIOUKI
a0 45 Miyr.

2) Onpezent ewy 5a HOTPESIENHYIO dHEPTIIO OO AaMTOKH.

3) BUUHCTH eny TOTpEGTeHHOf DHEPrI BCeMI CRTORBIMIT
npiGopasin KabHer:

) Catemali BBIBOA 0 TOTPeGCHHOlt DHEPTIN B KTaCCe 3 YPOK.

5) TIpesp1osist Cholt BApHANT KOHOMII DTeKTPIeckoff oHeprint

- T ——
o e ST
@ [ R————
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CHETHIK BKA09ACT B CEDA HECKOTLI0 HPIGOPOB OAHOBPNEHHO.
Do npuGopn A7 oNpexEACHIS CyNMapHOf MOMHOCTS (BaTTNETP)
M UpHPOP TS YHETA BpEMERH (ceKYEOMEP). DI IPHOOPHI Ci P
™t 07 ac B eremabHOM Kopryce. Hax RocTymia cana pacxosa
onexTpicerolt oiepriny. Jlakmble Ha oTOM LKA e GYAYT MeHATHCS,
KAK TOTBK0 B HOMELICHHI HAUHETEs IOTpeOIeHIe deKTpiecKolt
oreprint. TI09TONY, €CITH Tl XOTeNll OCTAHOBITY CTCTINK, Tebe
PHETER OTKIONNTS T CeTH Bee IPHOOP! M AGNIOUKH.

JUts OnpeseAeiis PACKOTA IMEPTHK TEODXORNG RakTIH pas-
HOCTS MeRIY TOKASAIIAMN IKATHI TPHGOPa YHeTa 5a BHIGATIEIIC
‘mpomesmyToR Bpemem 5 kB, Ofsuro npiGops yieta yerama:
THBAIOTCA TEPET BXOOM B TIONCIIEIIfe LT B MECTAX OAKIONe i
IPOBOZOB HTEKTPHICCKOTD TOKA B CTPOCHIE.

@ Paceworpien e 4248 HoKaSAI IPHGOpOD YieTa STOKTHICKHOM e
1. Onpeet pacxon ameprins KB sia
Kangom cueTaKe.
2. Vican s Kasoro cuerika, Kaxoe  flano: | Pememne:
KOTHIECTBO oneRTPODHEpIII H3paC-
xozonano s nenommbix KBra.
3. Jlan peutenita ataun pocionbaylica Omer:
TIPCTOKEHIEIN BAPHANTOM OpopAIe-
B s
Tapi@il T TEKTPINECKYIO DHEPIIIO  YCTAABTIBAIOTCH
B KumION peritone Pecnyommn Kasaxeran otemsio.
Do cEANO ¢ KomICCTROM
herounikon  onextpueciofi (2N (TRET 000 B
e ommenma
ATPATANI Ha €e TPARCTOPTIL
PoBKY 10 HOTpEGiTECH.

T ——
(kBr#u).

() | o — or0 cromocn. morpesnaeson anexrpecron
oneprint 38 KB,
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Jloma a7eKTpiteck e IPHGOPHI BEIOUCHBI B CeTh He Ha OAHY
CEIYHAY, @ HA HECKOTLICO ACCATKOR MIHYT I AQSKe HECKOTLIO
acon. FIMEHHO I09TOMY NOTPEGAEMas JHEPII YBCAHTHBACTES B
commit Taicnn pas.

@ OcHoBHOff €U HILeHi HaMepeHIA BIpaGoTKH 1 NoTpeGIeHIA
oaeKTpuICerofi DieprIM cayaKiT KiL0BAT-tac 1(BT £ 1).

Besrpicvocas onepras — MO Spmen(130%) (g 1)

HanpiMep: /L1t X010/ 5 1A TIOTPEGAREMAR OHEprits b Tevte-

Hite 2 waco Gyt papia:
oo apen (e (e 4 )

o 2eprInn K0T
004 (<Braw)

[ Y ———

) BIIIONTS OIHOBPEMCHHO KOMIBIOTED, TeTEBHA0D KO-
LLHOHEP Ha MAKCHMATHHYIO MOLHOCTD
6) paanzetenna GyAyT npoforKaTLeA B Uaca.

Jlan yueta norpebacita d1eKTpCeKofi OHEPFIM B MPOMMIII-
ACHHOCTIN 1t GIITY IPHMEHSIOT CTIELbHIE PHOOPH yrieTa.

@ CrteT SACKTPIECKOi PPN — CrieIuta LIS TPIGOD,
NpCRHRIHATCHRHIT 15 HANEPERIIA PACKOT DACKTPOOHED-

Puc.42.llxaza yiora sxexrpicseckoft Pue.43. llxaza yuera
SMEprINEXAeCKOTD CUET KD, sexTpIecKof aneprn
Tepoias b yKas TR KB sexTpomRO™ creria

pacuoa ~ zexymni pacxos ameprin
B AOLAX KB, Op s —matteem)
KoeeTR0 obopomon i 1 KBr.
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2. Pebama na nowsez pacnonoseurucs na Gepezy pexu, i e
epy M0T010010, Ho MOCKE KynaNUS peGIMaN. CTaro cpay
menace, u onu, scozpesuucey, cpasy yenya

Hecaononamno nposoxwTs ToMKD
» npucyToTBIN BapocIIX

[ Y —

1. Harpefi 5ozy B wafimiie i Kactprore.

2. Kak TO7bKO Hot BOAO MOSBITCS: NP, BOTBI KPBIIKY 0T
KACTPIOIt I YCTANOBH Ha MYTH Tapa.

3. OmpeteH, KAKHe TPOTIECb! HINEHEHITA DHEPTITH Tl HAGTIO-
aen, Kakite Te/a 10AVGAI0T, & Kakite Tela 0TAAIOT orep-
rino?

4. Bamn RAGTOACHIIS  TROY SAKTOTEHIA 06 HIMEHEHI
OHEpTI Tei B TETpATD.

5. CoTorpagupyH Z0Ma TP IpOIL€cea epeRauHHEpIHL. OFD-
SCHN, UTO ABIHETCS HCTOTHHKON DHEPIHI M 4TO ABTACTES
pHEMIHKOM HeprITH.

Canooema yenoumocts na ypoxe
A marocoor A crazys

Bonpoci.

1. Hacko:1bK0 OMpaBAATICD BAIIH ORI H KOMY 33 270
emacnbo (e mouas yunrens)?

2,10 e onpangaoch 1 noweny?

3. Moy i Hamm mepereKTHBL?

BuiGepy oy (ppasy A cocena 1o napTe:
~ ot oozt

~ s omoren Thoeli paboto Ha ypoxe.
T MoT Gt HOpaGoraTs Ay e,

Tlpoewananns cuoeit padorss. Tmomese neobzoduodoua
nosmOpumY, UMOGY d0GuMYCs GOL20 Yenexa 6 GydyueN?

7
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Xox paGost

1. BoabIf BATY ITH KYCOUEK MATDHH it 00MOTall IIapIK Tep:
Moverpa.

2. BaIIMIIH TOKASAMNS TEPNONETPA B TETPAD.

3. Tlozeli paty w1 MaTepIno GHICTPO HHCTApAIOIClics HNAKo-
embio.

TIOROKi1 HECKOTbiko MURYT, TIOKa AMIKOCT HAUHET HeMa

paThest. \IT00B YCKOPITS IOLICCe HCAPEHIS, THi MOAKeIIh

TOAYTS Ka BaTy I MaTepHIO.

‘BaIlIIN NOKa3ANIIT TEPMONETPA TIPH HCTAPERIT AIKOCTIT

B TeTpan.

6. Kamus sciggicocts 1a nosepxiocrs pykit. Uro Tt aypersyents?

[ L g e —
ompue cayuues ¢ To6ol (mad. 11).
Tatirua 11

pmep mponoca ofens
aneprieit B2

Butcsixaer Gease, pasvemanioe ma
Bepene

Jloakxa, onymemas s ropawt oy

Bumazene pocs:a Tpase pasos

T —
1. Oupesems mponece oGwena omepriei.
2. Ol OmmuGy B OMHCARI IOTecca. B AUTEPATYPIMX OTPHBKAX.

1. Owa seuaa u no emeray mexa,
Hoa0pye ee woposox oxosaro,
H nenodeuxnol Adunxol kania cmara,
6 suupe noybasuzoc menza.

76





index-79_1.png
Jowoitwe Vars (1736-1819) - moaamcssat smskonep,
obperatey examk.

B ariecTR ¢ UM MOMHOCTH 08 HpELIONILA TAKYID
exmmy, ak Aomanas cna. B 1882 roxy Bpurus

AR ACCOMAIUR WIKEHEPOR PEITILTA THCROMTS ero
unuaino expme MomoCTH. D70 647 HepEBLH B HETO-

VI TeXIHK 1Y THCBOTI MEIH CO0CTB eRHOTD
[t a—

R R R R E R
BaTTH MOTYT CAVIITE A% HSNEPEIIA He TOTHKO DIEKTPO-
omepriti, Ho 1t 110601k dopb Henonbayexoit ameprii. Hanpi-

Mep, deaoBeRy A npoGeRKi Tpyeno TpeGyerca 500 Br, a ce-
et apToMOB, poaBO T 0K010 100 000 Br.

MU BEDRUNTY OHOpEMEHO, WTOGH He DHIBATS GoTbIoe ToTpeSTemMe
oneprim.

L. Ompese i X cyMAPRYI NOHOCTS  BaTax

2. Hlhat X 00YI0 MOTGIOCTS B AOTIATAHBX CHTA.

. Paccopi mafiaugy 12 4 Onpeseit i TpHGOPa, KOO HE peK NenTy-

Tasruna 12
TaGawa womoeTn erronsix npuGopon
Burrosoit upu6op [r——
[ —— 140-250
Taaemua yeranossa (yor) 1000-3500
[ro— 400-1000
Kowmonep 500-2500
Miposomonas e 800-2000
p—" 200
Xonomursm: 200
e ———— 3500
Msnecoe 10001500
[ —— 3300
Tenensaop 180
Tocrep. 900-1600
@en 800

7
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KAKOE KOAVHECTBO SAEKTPUYECKOM
SHEPTUW Mbl TPATUM

Uenn ypoxa:
 THLHaY- LI Ha3HBATE ELVAHILLY MeKTPHNECKOR Hepri;
 Thi HaySMUIBCR PACCHATIIBAT CTOMMOCTE STIEKTPOSHEPT A
79 ROCTYDKEHNS UeNel HEOBXORMMO y3HaTH:

KA UDMEpHTE KTPHHECKYIO SHEPIVIO;

# CI0COB PacHeTa NEKTPUNECKOM Heprm,

Koz BIIOWAEUID CBET, KOMIBIOTED, CAYINACIIb PAZIHO I
CMOTPIIIS TeCBIHIOP, THI HCNOTBIYEUs DICKTPHICCTHO — Ci-
MYIO VAOGHYIO GOpMY DHEPIHIL. DTo JellCTRHTENbHO TaK, BeAb
SIIEKTPHIECTBO GHCTPO TIEPEIACTCs N0 TPOBOAAM 1t KaGeasnt it
JlerKo TPaHCHOPMMPYTEA BO MHOTHe APYIMe (ODMBI DHEPIIAN,
B TOM UHCIe CBETOBYIO, TEIIOBYIO, SBYKOBYIO i ABUFATEIBHYIO.
B yA0GHLIX 4715 Hac (OPMAX MbI HCIOTLIYEN OTY DHEPTIIO Ha 33
BOAQX, B TpaHCTOpT, OQMCAX, MKOTAX, GOTBEMIAX i AOMA.
Daexmpusecias nepzus ~ 510 TOBAD, KOTOPHIE IPHOGPETAIOT M0
TpeGUTEIN DHEPPIN Y DHEPrOCOWTOBX Koumamiii. 3maunt, ce
HYJKHO HAMEDATS H BECTI HOACHET.

@ [ Bare @) — cmma wommoonn snexmpecsoro rora.
B HAYUHBIX BHIUHCICHHAX BATT ABISAETCHA CKOPOCTHIO HIMe-
HeHUS SHEPrIH (¢ KOTOPOft DHEPris MeHseTcs Wik Npeodpa-
ayorca). 1Bt~ 1 ok oneprk s coRyRIy.

Obhwnan TaMTOUKS HaKATHMBANNS Momer Onmh o7 10 Ao
100 sarr, 2 KoMuaTHE oborpeates - 1000 Br.

e Jlomagunas cuna (1.c.) ApaseTCa yerapepme eqmMILeH
MaMepeRs oHeprik, 1 1.c. pania 746 Br.

7
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Lo ypok
161 MYV HI3HIBATH W IPUBOZUT ADHMED TDOLECCOR,
IPOTEKILI C BLLCTCHHEN W OFMOULEHMEH Heprin

AR AOCTIOKEHI e HOBXORMMO YaHaTS:

 KaK pOMCHORUT Npotiece obwet Hepritet

5

Bertonii MaTepia IPOIIIOTo YPOKa H VKWKH, UTO TaKOC
erounic oneprii. Kaicte HeTowninci oxeprinit it anaems? Bem
€CTh HCTOUIII SHEPTI, TO HOTHeH LT 00HeKT, KOTOpHili IphMeT
ory omepritio.

[ T ————

1. Uro AB1eTes HETOUHHIOM, & 1TO IDHCMIHICOM DHEPIHiT?
2. Wro nporexout ¢ HeTouHIKoM aeprii? Kaxite wavereris

HAGAHOLAIOTEA Y OFBKTA, KOTOPHII IOTY AT HHEPIHO?

B KaIIOM M3 TPHBCCHHLIX TPHPONHBIX IPOILECCOB TIDI T
Pejatie DHCPIIN HIMEHSICTCS TEMIEPATYA BIUMOACHCTRYIOIIX
Te1. CHeJOBATEABIO, TPH NOPeIaUe TONIa WSMOHAOTCA DHOPIHA
Toit. PaccuOTpH HPOLECCH, B PESYITATE KOTOPHIX MIMEHSeTes
omeprs Te:

72
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Tasnua 10
Ou2. Jonanaenna iz Tocae naanomss ava
Crom

Cdenatt 6us0d. Uro npoucxom1o ¢ TenmepaTypofi oAb, Korta

e nnaBiea (noAyua oneprino)? TPHBEI MpINEpH Have-

HeHHST DHEPIII DK IIABTCHIH N OTHCPACBANIN, KoTOPbie
THI HAGTO AT B AN,

@ Henapomne - 7o nenpepsimislt mporicee nepexofa 3 Itk
KOFo COCTOIII BEILCCTRA B AP, TIPH ITOM Te10 (AITKKOCTS)
TEPACT DHEPTINO, 8 OKPYKATOIUIE TeI TOTYIAIOT HEPFHO.

Komencaiu — 510 Herpepuibubiit npoitece nepexoa it
T43006PISIOTO COCTOMMIA BEUIECTEA B JKIAKOE, TP ITON
Te10 (KNAKOCTS) OTHaeT AMEPTINO, @ OKPYKAIOUIE TeTa Mo~
1YRI0T DHEPTIIO.

B remslt nermt zeis nocie 707

2t Tt meoquOKPpaTHO HAGTORAN PO

‘nece nenapemms (puc. 40). Boga n ayie,

Repexogs 2 KMAKOTO coctosiis B

Hap, oTA%eT caoi GHCPIIO, MK DTON

OKpYRAOUGI BOSIYX oy omHepIIO

npumiacr. Komrencaius — 070 1po. Pue.40. Wenspenme
nece, obpaTibil scmapetio (puc. 41).

Benoswn, xaxoii wuponofi mporcce
poiCXOIT WA AaKeTe, TAC MpHEYT
CTayior Ipoiiecen Memapeis 1 Kok
encamuun. Hasoss ero.

Omsar 3. JUia nposezeniia onbira
e nompeGyKOme: TepONETD, BATA
e Y S S —
napmomscs  RwKocTs  (o7eKoon,
enaast soga)
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Tatiuna 9
Omar1. Harpenanme. Oxaazenne
U ——
[EREr————

Crenait w0z, Kakol 15 IDEACTABTeHIbIX NATEPHAIOB GhicTpee
‘npiintacr 1 ontaer oneprino? TIPHBeIN TPHMEPH HTIOTEIORA:
i1 CROIICTR IDHeMA W OTAH HEpIIO (OXTADICHHe I HATpesi:
Hi€) y PASTIUHbIX MATEPHAUIOR, OKPYKAIOIIIX TEOH.

@ IL1aB1eRHe — 5T0 IpOILECC IEPeXOa BELECTBA 13 TBEPIOTO
coeromtn b Aatioe.

OTBepreBamite — 5T IpoNEC NEPEXOTA BelLECTEA 13 AN~
KOTO COCTORMIS B TREPOE.

Omrr 2. Jlas npopeseris onsira ede no-
mpetpomes: cravan crenzof ool topuo- [ (
MeTp, M0vKa 1 Kycouek Tbta (puc. 39 ). II

‘BoabMi TEPNOMETD B pYKI I ONpeACTII .é

ey ACTEHIIA TEPMONETPA H EANIILY HaMe- 4
Ptz TeMTIEpaTYPH.

1) Onyeri ocToporio TepmOMETp B BOAY. Puc.39
TOROK I 3-4 MIHYTHL. BamIIN HOKa
AIHA TEPNONCTPA B TETPATD.

2)Onyenst Kycotei bia B BOAY, BYAD BHIMATEICH i 0CTOPO-
K. OycKalt 712 Tak, YTOBH BOXa He BLLTILIACK Uepea Kpalt
craxara.

3) TMOZ0N HECKOTHKO MURYT, HABTIONAA 34 KYCOTKOM Tba.
KAk TOTHKO Thl 3ANETHIID, UTO 7l HAa1 MNEHATES B pad-
MEPAX, C HOMOILIIO I07KICH HIBTEIH €10 13 COcY 1 Ha caTper-
Ky. BaIIIT OKA3AIITA TEPNOMETPA B TETPATb.

4) Cpanii TeNIICPATYPY BOAB A0 IARTCHIS bA i TocTe
eIt Abia (mada. 10).
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D [Pt nomomenmmiinmonmecna i
OpHIHAA, HCHOTb3YMB B TIDOTIECCe TIOSHAIS 1 IPAKTI
weckofi gesTenbRoCTH (puc. 2).

Puc. 2 Mexommit ofsexr - nporors Osexrsmsecnime - woxens

Korja NPOBECTH DKCHEPUMENT W HOCMOTPET Ha HOBEeHie

PDEATBHON0 ODBEKTA HEBOSMOHO, /TS HOCTEAOBARI HOTOTBSYIOT

MOe7tb. THI MOACH OUDEACACTES eI MOJETHPORAMIAL
Hamte 5cero Moze, CoBTaIoT, ecTit:

obiek  obesr  mpomec  mpomecc  meeaetosamte
NOReTMpORA- CTANNOM  EpOTekaer  EpoTeKaeT  oberTa
orponsmat Guempo  mensemmo  oxpymaiomue:

e —

(@) wesomavapue. s, oo sce. s con oy

Kaacmep
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Tlepeite.it HCTOMICH MHOPMAILI, € KOTOPIMH Thi PaGoTast.
Coaalt IpeaCHTAIIO, CHOTEMATHAKPYS IOAOGPANAYIO HidODMa-

L0, COPACHO 3AAAKOMY AITOPHTMY.

Caaiia 1.

Bnurpad (serynente).

Hassanite npesexranm. YO yuamerocs.

Craiid 2.

TIpHMEpB! HCTIOTLG0BAMIS TPATNIBIONILX HCTOUMNKOD DHep:

it » Kagaxerasie.

Caaiid 3.

TIPHMEpbI HCMOABI0BAMIA A7TBTEPHATHBIAX HCTOUHIIKOR DHep:

it » Kagaxerane.

Craiio 1.

AnTepRaTHBIHL HCTOUNIK DHEPIII CHOWMI PyKaMi (aum

[ —

Craiid 5.

Buieranica EXPO-2017 - ¢ Dueprits 6y Ayieros.

Craiid 6.

Tlepenens, MH(OpMATIONHbIX Pecypeos.

L

B Gmucaditie 10 76T coTHETHAS DHEPIII CTANET 0CHOB-
HBIM QTBTCPRATIRIED HCTOUILIKOM DHEPTI, OO DTOM iia
hictapke EXPO-2017 B AcTaiie oSt IPeACTABHT I
Tlporpasws passnmia Opramusamn OGmexmenmsx Ha-
i, Padotas cosvectiio ¢ Hpapitenserson PecnyGamin
[Kaa4XCTaR, OHM JASBILTH, 970 K 2030 TOAY COMETRAS dHep-

THA CMOIKET TOKPITY 15% DHEpreTIIECKIX moTpeHoCTelt
Kasaxcrana. Dicueprs Ipapirenbersa Pecnybmicn Ka-
AXCTaH TOBOPAT, WTO CTPANa GYJT CTPEMATLC YIOBICTRO-
DHTE 50% CROIX DHEPFTINCCKI TOTPESHOCTEl] ¢ HOMOITbO
B TEpHATHBHBIX 1 BOSOGHOBIAEMBIX HCTOUIIKOB.

. -
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Ha KaA0M 13 GPATMENTOR TETa ABHIAOTCH M cOBCPIA-
107 pabory, NPeODIIOBBIRAS OHEPIIO B DA Co BB
Toxysmall, Kaxoe npeoSpasonaue oHeprili MPOMCXOWITO K
KaIoft s IpeICTaB eI KapriHok. Hanpiniep, oiexTpie-
CKas OHEPIIS, KOTOPYIO IOAVUACT B7EKTPOBOD, NPCBPALLACTES B
MEXUHIIECKYI0 DHEPIINO ABITK eI,

EC TH BUHMATESHO. DACCNOTPUILL DTH HIOGPAKEHS, TO
HONEIS, UTO KAKAONY M OTHX OBBEKTOB B KaKON-TO HPONEIRY-
TOK BPENIIH TOTPCOYETCH TIOMOAH I PHEPTI 4714 TPOOTACHIIS
pri—

‘Bumsearesno pacompn puc, 33 Home
Tou ma KO ey »

R E——

MoHO Clle7aTh BBIBOA, STOGK Tea WA TPEANETH MOPMI
COBEPIATH PAGOTY KAk MOAHO ZOTbIIE, N HEOBXOTIMO To-
HOTHATE DHEPIIIO, T.€. MCIOALSOBATH MCTOMNMI DHOPTUM.
‘DHEPIYIS €CTH BO BCEM, WTO TEOS OKPYIKACT, HANHHAS OT BHIIIET
I THPOKKOB H 3AKANTNBA TOTETOM B KOCMOC.

HCroummion aneprs — 510 BeCTR WA TPHPORHHE Tpo-
Liecehi, 10TOPhie 0IBOISIOT HeI0Beky IOTYIATH HE0DXOMH-
MYIo 4715 CyIeCTRORIS DHEPIIO.

TraBubI HCTowHNKOM DHeprI Ha Bewle sBasetcss Conmte,
T4k KaK BCe OCTAIBHBIE HCTOMHMIH PHEPIHI IPEOGPASOBATICD 1t
IIPOJOIKAIOT (GOPMHpOBATRCS GaroZapd eny. Hampimep, A1
PAGOTH 39B0Z0 it HICKTPOCTANILII HCOBXOXIM KaMEHHBLI Yros,
2 06pazoBazes OR 113 APCBHITK PACTCHIi NATIOPOTHITKOB, KOTOpHIC
BHIPOCTH G1aT0faps SHepIIH COTRILA. Mt ¢ oGO Toke miT
enest comeutioll oweprHell, NOTOMY WTo pacTemi, YUOTpEOH
eMble HAMH B ULy, PACTYT GIATOAAps mpomeccy GoTOCHHTESM.
JUBOTHEIC, MACO KOTOPIX MBI HCHOMLIYEM AR €bl, TOKE Mt
TAIOTCH PACTEHMANL, T.e. Bee AIB0C Ha BeMe MUTACTCH COTHET
Hoil oueprueli. Kakas oHeprits UTpaeT PIABHYIO pOb B AUSHN
uesoexa?
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BUABI U UCTOYHUKU SHEPTUM

OTKYAA BEPETCS SHEPTUS

Uenm ypoxa:

 Thl HaYIMUIBCA Ha3bIBATL HCTOUHIKA SHEPUM;

Tl HaYMLIBCA NPEANAFaTh ANTEpHATHBHEIE HCTOUHMKA
RonyenA Heprim

AR ROCTUKEHMA LR HEOBXOMMO Y3HaTh:

 KaKME MCTOSHMKM SHEpI CYWecTByOT,

B M PA3UUME MEXIY BO3OGHOBTAEMbIMI W HEBO30GHOBAE-
MEIMA HCTONHUKAM SHEpA.

‘B POLITIOM FOLY Thi IOIHAKOMIIICS € IOHSTHEN DHEPIHS H BbI-
SCHILT, 4TO JHOPTHS ~ 3T COCOBHOCTD TeJIa COBCPIIATS PABOTY.

Mocsorpu ma pue. 33 u omers: «HKaxse s oneprint wemomayIcTea? s
Eemt saTpyusemscs, 06pamics k nonckaske.

[ & ¥

)
Tenossyi nodewasey.

Bumonoprun
MexanusecKas - TpowBaRETR U KRN e

Tensosas - omepris Gecnopazowmoro mwkemta uacT.

Dackmpuecias — MEPIIA AKYIUXCA HIEKTPONOD (GICKTPIIECKOTO
o).

6
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34, pagneTH IpOACTIRIEHRSE HIOTPUKERA A TPYIIH.

Hemomsaya puc.
K KAKOMY BARY HCTONIIOB SHepro oM OTHOCATOA? UT0 ABIAETC HCTON:
makow 474 paBomt omex oG exTon?

Puc. 4. Bigpt weroumyason weprion

Octionias wacTh areprint B nateli CTpane Oy IACTCS 13 HOROMG-
HOBI6 MBIX HCTOUHIIOB OHEPTYAL UCKOTENO8 TONAUS0, KaMenHuill
‘yeons, namypazswet 2as, negm, xasym.

B Tocamum T'nanss rocysapersa H.A. Hasap6aesa napoxy Ka
aaxcraia «Kazaxeran B HoBoft 11067l peaTLHOCTIE pocT, pepop

Mbi, paaBiTHes roBopiTes =g

ooyl -
ey

Bocrouno-Kasaxcrancxolt

obracTi M B nocenKe Vb

cam. Puc.35 Topoa Kypuamon

6
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Tpowrrat aaramcon. Tloaysealt 1 omers: «Karoft st sueprust maubonee
Ao HETOTSYe T HeAaDerON?

Trazrsce, wero Kacaerca, Tosepuy sommeSttcpyr —
A nomonemsen - kycaerea. ‘) Mena yomsmur xpyr.

O xoforon pearmmons, Crorxpacamu cymayox,
JE—————— Ero e tpomenn — o ook
Ko aaryor exo sorop, Ho omour pyiy mosepres,
Taoracron mu 1 cop. OuGyzeTrovopiers e

JLts mOReli canil BOCTpEOBAHHbIH LR DHEPTII ~ DICKTPH-
weeTs0. Kk IPABILIO, DIEKTPINICCTHO, KOTOPHIM Thi TOTH3yeIs
5 J0MA, BLPAGATHBACTOS TYTEN CAMFARNS TONINEA, ¢ TOMO
MO DHOPTHIH NATMIOUGH BOISI W THIPOGIEKTPOCTANIIL 50
Pt HOMOIUE sTOPHOR peaKi. DTO It CCTH HOTOAIKI SHEPTII
(exena 11).

Cxemall

@ 'Hepo300HORIA@MEE (TPaTHIHONHEIE) HETOHMH, KOTOPHC
eoBerc e MoK occoazaTh cion:

BosoGUOBIAeMsIe  (a1LTEPNATHDNHE) MCTOWMMIH  NOTYT
bt HomOTHeb.

K B030GHOBISEMHIM HCTOUHMKM DHODIHH NOKHO 0THeCTI!
MCTONIKH, PAGOTAIOUIIC Ha COTHENNON DHEPTLH, DHEPII BETPO,
TeoTepNaTOf omeprI, HoAYAENOli 3 HeAP Bew, DHCPIII
GoMiCC, MOTYACNON WO PACTERIH, DTS APOBOCHLH YIOTD,
OTIOBLIE CIUPT M GEPHOBBIX i OHOAMICTH 3 PACTHTETBHOTO
Macaa. Hy i, KOHCUHo, TIADOOMEPIIS, NOTYIACNAS ¢ HOMOLSIO
TS BORbL.

8
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MACKOMITAIUIX CTemit OTMMaITCR Menkie sevepoiti. Ecth
NI TDHaYHOB BpeATeteH: B0TbIION CYCTH, OGhKHORENHAs
nozenka 11 zp. Ha HIX ox0TATCR MEPRATHC XitIUmIKI: CTEMHON 1
AYTOBO Wi, IYCTEbP, KOOUHK. B HEPHOSEMHBIX CTENSX HacTO
MOKHO BCTPETHTS TIO/IEBOTO ABOPOKa, Tiepertea. Jlamitble Bitsi
OUEHE X0POIIIO IPHCIOCOBTEHEI ¢ AKHOHH B CTEIIN, X013 HEKOTOpHIX
13 X MO0 BCTPETITH 1 B ADYIUX MeCTaX, Goflbilie Beero irx
aKuBeT IMvenH0 3jecn, B crensix Kasaxeraia.

Bazane 3. Holiz oG » npimexesso Texcre. Yasn Hoxepa Ipes

e

1. Tlepemitienite (TpaRCIIopT) Bemlieets y pacteriti mpokcxo
T C oML MpoBOAIIEH cHeTEM.

2. Boja i MitHepObHBIE BEIIECTA HEPeBHTAIOTCS 110 CHOBIA
B TpYGKAM.

3. M3 TUICTHeR K PYTHM OPTaHa II0 COCYAAN TepeABTAIOTC
opramcckie pemectsa.

4. TpaHCHOPT KICT0POAa N MITATETHBIX BENIECTS, & TaKiKe
TIPOAYKTOR OGMCHHLIX MPOILECCOB Y BCEX IKHBOTHDIX BLIOTRACT
KPOBEHOCIAS1 CHOTEM, COCTORILAs! 3 CEALA If COCYAO.

‘Bazaune 1. Cocrass cxeny mponecea mxamts.

=

Mcnombays cxewy, fali onpeenentte npotecca uixanits. C 1o-
MOILIO KaKoro ONBITA MOKHO ONPEJeTVT HaTIIe YEICKICIOro.
a3 B BBIABIXa€MOM BOTAYXeE?

‘Bazanme 5. OFascia, Kaxoe cROIETRO KIDORO OPTUTIIMA TOATT B OCHOR

‘omernioN peant npocTeltmero a Do3eHCTRE OKpYKaIMEH ero CPeTM:

P EpHOUL IO € DOTE HOBAPEIION COT aSEGA DTATMDACT AOKHOOAII

P

Ue OTIMaCTCs OTBCTHA PeaKIIIA Ha BOGAETCTRIC ¥ 0K ACHO-
10 tepBs 10 cpasmenio ¢ aneGofi? Kai ona Hasbisaetea?
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MPOBEPb CEBSI

MO PASAEAY «[IPOLECCHI B XMBOW
V1 HEXVBOW MPUPOAE"

Bagamne 1. Verumon coomercrine NeARY NONATHEM W OTpERCTOmACS
ceoficrs opramznua.

T T ——

Sy B YA KenI ero OpramALM.

[e— Cuocouoers x casosoeupossexemmo

‘Do 2. sy oA IPHDOHOT SK SHETENS H PACTEAETH 00HTY-
eded CTVH 1A TPYIIN 0 C0CO0Y THTaRyR. COCTARS AL e THTARIA,
XApAKTOPIMe 71 AMIMON KOCICTENM, AOTOMI X NPeACTARTLNH,
Kompaie e yxasemstp TeKere.

Jlis cteneii XapaKTepHO MPAKTIICCKI TOMHOE OTCYTCTBHE
€PeBLeR. BaTo B CTEMH NPONPACTACT GOTBIIOE KOTHICCTEO
TPABANICTHIX PacTemWI W KYCTADHNKO. CTemibie pactemins
OTINAIOTER COCOTHOCTDIO TEpENOCHTD 3aCy XY Mol THTHAHHIK
mpexcTaBTensMG_cremix  pactemii Kasaxcrana apnsorca
OTBIND, K0BbLTE JLTA CTEMIt A WIEGHICTIX SeMTAX CHEMHII
TUMBANb, BACHIBKH 1 MHBLE pacTenis. CPEAN CTENbX pacten
TaIKe BAEISIOT NeKAPCTACH Hbie TPABS! it MeAoHoCh. Kagaxckyio
CTellb HACETAET MHOKECTRO YHIKATBHBIX BIAOB NACKOMHTAIONG

calira, cypok-Galloak, TCA-KOCAK M CTENHAR NMILVXa, &
TaIKe ITHIS cremHolt ope, UepHbU AKABOPOHOK 1 KYPABTE-
Kpacapka. TIOTHOCTEO HEEATH TAKHe THIITHBIE TPEACTABHTETI
ctemn, Kak Apoa, ctpener. Hanbombielt uieeHOCTHO cpenst

&
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Pasaen 6.3

JHEPTUA H
ABUHEHUE
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KAK MOXHO U3MEPUTb AABAEHUE

Uens ypoxa:

Tl HaY WAL W3MEPAT ATMOCHRPHOR U apTepUanbHoe
PABneHve, HCTON3YSI COOTBETCTRYIOWME NPUGOpE, 1 AEnaTh
B0k

JLas AOCTIRCHS 1e:1H HOOXOTHMO YORATS:

 CIOCOB U3MEpeHIR ATMOCHEPHOTO AGBNCHMS,

# CIOCOBH WAMEDEHIA APTEPATHOTO AJBNEHHS

L} : ‘

‘ CHoNIH Pt Hay eI MATOHAT H TBETS Ha BOTDOCK.

R ——
2. Amocgeprioe gap e ~ o107

Buuarersino pacexorpn puc. 70, 71. Tlosciw, Kassme waenenss. upos:
Some b TpyGe M moBOIoN HLTaTe? Hen Moo 970 06 ACHHTLY

Puc. 70. Tpyen

Pue.71. Moot manr

Takie K€ HOMEHEHIS MOTYT BOSHIKATS M B KPOBCHOCHB C0CY"
L6 HIBHX OPTAIMSNOD I Me0BEK. BT, AABIEHHE OCHOBHX
€0CY A0 HEOBXOIMNO KOHTPOHPOBATS.
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B xopomyio noroay s crem
MOHO BIAETS GOBINX ITHIL K
orponiio Bhicote (puc. 69). Cren
Hle OPAM, Y KOTOPhIX pasMax
KPLUTbER J0CTHTACT ABYX METPOR,
MOTYT NOTMNMATHCA Ha Takyio
oy bicoty, uTo uenove-
KY € 33 oMt KazkyTes TowKoll

Puc. 69, Cremmoft open B HeGe. Ceayer yueers 1 1o, wT0

ITHIBL ouemb GhicTpo MOmIMA:

1OTCS Ha TAKYIO BLICOTY 1 eIlte GHCTpee CIYCKaioTes BINS. BHaunT,
OHII MOTYT GHICTPO IEPEXO TS 13 OBTACTII GOBIIOND AABTEHIA B
06:8CTE MA0T0 } HAOBOPOT.

D74 CTI0COBHOCTS MEPEHOCHTS GHICTPbIC it GOTBIIIE CNEHH -
RIS aTMOCDEPH OBLACHCTES 0COGHIN YCTPONCTEOM Tea ITHILEL
OO KaK Gt IPOWII3AHO BO3AYIIHKINGI NEMIKaNH, KOTOPLie COOG-
107CA ¢ TETKINIL, 4 TETKHE COOGIIAIOTCA ¢ HapyIKHOT Cpesoit — 803

Ayx031. TeM CAMIM OILif MOTYT BHICTPO MIMEH ATh AABCHIIe BRYTIS
cets. HacTobk0 GHCTPO, STO MOTYT IHKHPOBAT Ha A0GBIY O €Ko0-
pocTBio 200 k.

3 EpOITARROD MATUpHATA BACI, KAk AMDOTNE HEHOTHSYIOT aTo-
ctpepuoe ustenye

Ko 5 TIX CHOCOG0R T I AEITS W MOSK T THGHATS B G5y .
Pryse—

IO 2y.1 OO TITE IS MATEpIAT, YICWAOH, KAEHE KHBOTIC M Kk
R —"—

oo mepmoro Tma ciasky ey +HenoT308amte AaBTeRmRD A
[re——

Cocram et cony Jlanzemes.

=000
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B 2015 roay Gsums Bmeseibi B cTpoli 14 HPoEKTOR BO30OHOBSE-
MBIX HCTOURITKOB DHEPIIII CYNMAPHOTi NOUTHOCTEIO 00710 120 MB1.
Kpynuelimeli 5 Cpemeli Aii AB19€Tcst CONHENHA DTEKTPOCTN
s Bypioe Coap-1» ¢ yeranosentolt Mougioctsio 50 MBr, oxa
paconoziena b IKanGicicoli o6necTit (puc. 36). Bupabarnnats
S1EKTPOIHEPIIO GY AT 0K0710 200 THICHY COTHEIHIX Hatezelt.

Puc. 36, Kpyumofimas » Cposncl Aswn corueusas
anoxrpocraun Bypuos Corap-1s

Hccaenonateascicnit mpoert

e TpesenTatya 1o Texe «Merounman onepriit » Kazaxcranes.
Tleas: IpeACTABITS HHGOPNALIIO 10 341ARHOH TeNe 5 GopNE

9 npeseiTai.

Obopydosanue u xamepuarv: yueSuik, atiac, mepcoRATD:
MBI KOMITbIOTEP, J0CTYII B IHTEpHeT, Nporpanma Microsoft Power
‘Polnt it mierhi GyMari popmata Ad.

‘BaLaMI: HCIOTB3YS! AU ble HCTOUMIMICH HIOPMALILH, OO
BpaTh It MPOAHATHINPOBATH MATEPIATLI 050 BCEX BHAAX DHEPIHH,
HCTIOL3YeNBIX Ha TeppiTOpIH Pecnybmky Kasaxeran. Coctaputh
NDE3EHTAIIIO (11eKTPOHRYIO I Ha GYMare), HCOTb3yst NPEAIO:
wenubili anroputyt, TIOATOTOBUTS AN BEICTYIUIEHMS 1 SAUGTY
npeaenTammt. [LTARUPYEMOE BPEMS BHCTYIICHIA HE OTIKHO Tpe.
BHIIATE 3 MIHYT.

Xoa paorst

Tloabepit ugopuanstio. Bociiosayiies 15 9T0r0 0OAMMTE b
Ol iTepaTYPOi 1 pecypeaNit MHTEpHETa,
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@ Mexaniieckoe yeTpoficTio, P TONOLUI KOTOpOro Mane
PAIOT APTEPHATBHOE AABTCHHE HETIOBCKA, HATHBACTCS TOHO-
e (cxexa 16).

Taxolt HPHGOp MMeeT BHICOKYIO TOUROCTS WaMepenits. s o
AVeHIS IPABLIBHBIX HOKa3ATENEN HEOPXOMMO SHATH TPABILTA
10153081115 HTIS NPHGOPOM.

TIDaBIIa NOALIOBAIS MEXAHCCKIM TOROMCTDOM

1. Bo Bpenst H3MEpeRIIt MANIKET AOTIKEH GHITS HaZET Ha PYKY Ha
VPOBHE CepALa a 35 CM BHIIE TOKTEROTO CrHGR PYKIt (Puc. 72).

b/

Puc, 72. e peste apTepHATBIORO AN NEXANIEUECKIN TOHONETDON.

2. TIPHIOIH CTETOCKON K NEHTPY BEYTPEHNEro criba pyKi.
B 9T0M MeCTe B0 BPENS CIYCKHIIS BOJAYXA H3 MANAKETH Thi CNO-
KT OTIETINBO YCTBUIAT Ty THC.
3. Hakauall Maitzery 40 200220 M PT. CT., CAIMAS H PAZKIL
4. Mejeiio, OpUENTHpYSICh Ha UIKATY TONOMETPA, OTKDHE
Kaamam, cnyckali BO3YX it CIyIali b cTeTockome yAaph (1y1bc).
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Uens ypoka:

# Thi HayMUILCA MOZNMPOBATH NPOLIECCH, NPONCXORALIME
B HEXHBOH NPHpOTe.

L7 ROCTIOKEHIR LN HEOBXORMMO y3HaT:

[ 4ET0 HEOBXOAMMO MoeIMpORaNIE;

* KIKMe Bl MOREMPOBAHIA CYILIECTBYIOT.

Y : .

Bsarerssto paceworpi puc. 1. Hro wx ofsemmacr? K o canaarst
& Tewolt ypora? Kax 151 AYMAGIIL, A1 6T HEOBXO/BINS EPETMETSS, K305
pasemmie w pucymeax?

Puc. 1. Mogemposuse

OBbeKTE OKPYHAIONIErO HAC NHPA, AWHKE CAMbIC TIPOCTHE, He-
Obnalino crobi. UTohi NORATS, Kaic feHCTBYET TOT 1TH HHOF
OBTeKT, IPUXOTUTCH BMECTO PEATHHbIX OFTLCKTOB PACCMATPHBAT
ynpomennste. Jls UCCTEIOBANIS I NPICTABIENI PeaTbOO
of%eKTa It poilecca te/IOREK COAGET PATTHNHLIE MOREIH X TIORe-
Acis, 7.6 Modeaupyem. B HACTORLICE BeNs 0cOB0E MECTO A
MAET KOMITBIOTEPHOE MOTCTHpORHIte.

(#) | Moreanponamne ~ v10 werox mosnans_oxpyanero
MItpa, COCTORMDII B CoMAMIN  HCETERORII MOXCTCH
peansu obseicton.
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Ha ypoKaX ecrecros ais Thi HEOTHOKPATHO SAIMMATCH MOTE-
AupoBarient. Ceroiis: Tebe NPEACTONT eliie paj IONpOTOBATS CeOs B
POITH KOHCTPYKTOpS ~ COIAATES MOZCIIL

Omar 1.
MozeaupoBaiie npexNeTHOR 0G%eKTA
Tebe nompedyomes:
1. Pacneuaranas Mozeb pykasa
2. o
3. Kneit
Modes 1

Moge, yana

svpeno

conl wogers ymona
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TIparitia No1430BAMI 210KTPORTLIM TOROMETPOM

1. Hagens wowrer na
DyRy H pacnononan ee na
Vposite cepna (puc. 73).

2. flas nawana nowepe
S OB A KO
xy Crapr/Ilyer.

3. Onanzati, mora Tomo-
MeTp can maaTaeT MamHe-
TV BosAyROM, @ ToTON Ha
ennce mosasTes peayits-
rami.

Tebe octaneres Tonsico aa:

Iiteath nokagasL.

Puc.73. Menomaoname

arexcrpomioro muoueTpa

[ T ————————

(Cpabi €0  HOMMHATL M SHAEHeN, IpeTOKNEIE M adue 15.
Ecin_cuumeow GoTuimoe Depiiee AWBICHHE - WIOKO, COCYIN MOTYT
g e ————————— - ——

neaqqexmmo.
Tatruga 15
Hopwamssioe apropiatsiioe Aamtere 113 moseit
paznmoro Bospacra
Bospacr Bepnee gantenne T
1112 110124 70-82
1815 507 110126 70-82
16-20 7er 100-128 70-84
20-405er 120130 70-81
40-60.7er o140 oo
Crapme 60:xer 150 £
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5. Kak 10150 Tt ye BT mepBbiH YAGP, IATONHI IoKasaMIST
npibopa — o0 noxasamext oepxneco Jasaenus.

6. Koraa Thi TiepecTaclits CABIIATS YAGPH — 9TO nOKa3aMERy
nusneco dasenus.

B peaybTate isMepenith y 1€05 AOTAHO HOAYUHTBES B8 -
78 IepBoe VKAIBIBAET HA TABTEHHe, KOTOPOE HCTBTBIBAIOT COcy i
CTBIE CTEINKH B MOMEHT COKPAILIEHIIS MIILIILS CepIa, BTOpOE —
oMl cIIOM KPOB BT 1l COCYMCTHIE CTEHKH B MOMCHT
pacenabTens cepretrof MBI

T :
s
== =)
B = EE=s
iR

m
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R R R R R N e R R R R R

KON XOTAT HOTUEPKYTS HOHCKONHOSTS UIODEECKI Tepe-
supamut, TopopAT: «J1147 KPOKOTILIOD C1C3».

Jlefierpitre 1510, 1 123 KpOKOTILIA HOCTOTHNO AIOTCH CESH.
(CYIICCTDYeT APOBHAS HCTCIAA O TOM, IO KPOKOTLIH ILIAYT FOpi:
T —

Ha cauon 716 KpOKOAII IIAYET DODCe e OF HaT0eT K cBoelt
SKepTDe i e OT CTHLA. DTOMY SBIEHIO COTS aYWH0e 00 FeHerIe.
JIe10 5 TON, K0 0TI STOR0 KIHBOTHORD HeCODPUICHI, HOVTONY
U1 YAQIeHIS 1S OpTARISMA HIGTIGA COTEH Y HeTo NeIorea oco-
Sbie ceseast, pacrionorkenLie Boge 13as. Koria o1 ieseait pao-
TaloT, 70 CO3AAETC BICTATACHIE, 4T XIIAIIK 1ARYeT!

‘BbieTHTeTbIbIE IPOTIECCH! Y AKMBOTHBIX CA3ANb C AKTHBHALIL
el 11X 0GVeHa BeIleCT, a TaK Ke TOpa310 Gorlee COKIBINI TpoTLecca:
NI AKHSHECATEBHOCTH. Ba CROO JRHIHD KajKlt UeIOBeK Cheaer
ICCSTICH TOHI UYL H BBITHBAET CTOTKO e HATMTKOB.

Be, 410 HOMAZIET B OPrANNSN, HPOXOTUT CLORHEM 1K, CB3L-
sammbit ¢ HOMETLICHICN W MpeoGpazopamen. Bumomt o1xont
HMEHHO BHUIEITE bIAS CHCTEM HeioBeKa. B Opraiisue uerone-
Ka Toft paGOTOli 3aHINAIOTCH HOUKI, TeTKHe, KIHIEUHIIK, TIeexs 1
Kosca. BOUICHTe DA CHOTON TET0BEIA PASOTAET CTAKCHHO, CCT
BOHKAIOT POBIEMB! Y OAHOTO OPFaa, 34 PABOTY GEpYTCS ADYTHe.
‘Hanpituep, IPOAYKTH GeTK0BOr0 00MEHa, KPONE NEeHH M 0K,
MOTYT BBIBOZHTS TerKie i KoK

Tee nompesyemen nommrienonas naenKa.
1. TLio7Ho nepexoTali pyKy HomaTIeR0B0f ekl He T
peranBas e.
2. TIOZ0 1t HECKOTbKO MIHYT A0 TOTO NOMEHTA, Kaki pyKa
Hauner notets.
3. Vi nommoruen.
4. OBpaTH BHMBARNE Ha TO, YT HOABIIOC KA IOTDTIIENO-
Bolf meike.

[ P

Tlofyseal, kst BEITECTSN BMLZOIAIOTSR BECTE € HOTON epes 19010 Kooy ?
[ "

Toaroroms Gyiner « Betzemere mas cHcTewa seaonercas, «Koka - Bt
st E———
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llpowrrat Terer, omiewan mgopwammo B Terer  creRvomDH

V-om asaao;

= Mamoro me amax (nomas mnpopan):

R e (ORI, TPOTIDODEATIAN DS AT
O AR W HeAOCTATOUEAR MEQOPNAIA (T GOPMATI, TPEOYID

9 B M S0 PO BN Y AGIB OpraIESOD?

@ [T sy o woree e
e et . o e

e e e e

e .

TIDOAYKTH BbUETENIS. MOTYT GHITD 243000pasHALMIL, JUDKUNU U
‘moepdbuyiu. KoHeHHbIMI NPOAYKTaNI 0GMCHA OPTAITICCIIIX BENLECTS
ABISOTES: AMMIAK, MOTCBHI, MOCBAS! KHCTIOTA.

¥ pactennit wer cremanbHoit puAeTTETBROf ciorexs. Tlo
TOMY BBUCICHHE OCYMECTRISCTCS BOOMM HBBIMM KIeTKaMit
(B OCHOBHOM THCTLES it KOPHelT), & TaK3Ke KETANI CTIeTHATHHbIX
BBIACTITE b BX Ticaiel] (KETCICTEINIE BOTOCKAMI, MACTHHICANH,
HERTAPHIKAMI 1 AP ).

Mabhitok yriexiesoro raaa 13 kietox Auddyauo mocrynaer
B MEAKIETOURO® IPOCTPRHCTEO I Tepes YCTHHILA, TEHCRITKH W
TPEIIBIHB B Kope BHIBO/TCA DO BHEIIHION CPeRY-

MHOTO BPNbIX MUHEPATBHLIX BELLECTS, KPHCTAILIOD Opra-
HINECKIX KHCIOT HAKATMBACTCA ¥ pactenyli B TNCTHAX, 1010
MY BAKHBIN MEXaHHSNOM OUMILEHHS SBIAETCA Ocennee onadanue
Aucmbes ¢ depestes. Bpeiibic BEUICCTRA YAQITIOTCS 13 pACTemIS
TaKiKe © ONQZIONUIMII TOCTE NBETENs TemecTiaMI, MI0%aMIt,
comenant.
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Puc. 20 Minosa
st 0TPORYTECH 0 HCTLER KYCTAPHIICA MHNOSH, ORI Ha't
HYT CITABIBATECS B OTRCT KA MEXAHHIECKoe PuvpiKenite. 1o
ecth npoAeeHUe pazdparusOCTU 6 cude DeuzameAbH b pearyuil.
(puc. 29).
Jlpyrins mpUMEPOM PaspaKUMOCTH ¥ pac

Tennii annseres nopopor k caery (puc. 30) 3
Yo mposofiaer, eci monepy™ xovmaTIOE pac R
o or caera? RN
N 2

Tpocrefimne pearnpyior na maverexite
KomuenTpaust comt. ECi B KAIO ¢ aMeoa:

M TIOMECTHTS KPHCTAILIMK IOBaperioft com,

TO Ot CHURMAIOTCH, @ HHGYSOPHTYGEIK  p oo
TIEPETIBIBAET B TY UACTS KAIL, e KOWNEH: pacremminy: cocry
panits comt Mense (puc. 31).

D L ——

5
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KAK OPFAHM3MbI PEATVPYIOT
HA BO3AEVICTBIS BHELUHUX DAKTOPOB

Uen ypoxa:

Ay ITLCA UCCIAOBATE PEAKILA Ha PAAPAXHTNI.
L1 BOCTIO eHIS e HeOBXORMMO y3HaTh:
410 Takoe payyipaxmocTy;

¢ KAK OpFai3Mbl PeaTVpyIoT Ha pasapaxei .

pasapazmvoc

Dedaee

B xore omsrmon omeemne, wro seneman aRrIeHa neerza mimeT 3 Gonee
Ol B Goace CROTIYIO ACTS PORDEIN; WIYIOPHA Ty GeTOA 3 e
[T — A ———
emman?

IKHBble OpraTHING HEPASPHBIO CBATANLI © OKPYRANNIEH 1K
cpejtoft. ToGbie HaVEIENIA, KOTOPbE IPOMCXOAT B OKpYHaroelt
CPeAE, BMAIOT Ha AKHBBIC OPTANIIIMBI, f OHH OTRCTAIOT K HIX KA~
Kim-iGo AeticTBien.

@ ClI0C06HOCTI, OpraIIaNoB pearnpoaTs Ha BHemIe Bodzeli
TR HATBACTH PAIPAMMOCTSO.

PaspazvoCTs, — YHHBEpCaTBIOe CROMCTRO BeeX AMBBX CY-
ICTS, KaK pactemifi, TaK I AMBOTHbIX, TOMOTAIONIEe ATATIPO-
BATLCH I BLUKIITE B HOMCHAIOUUIXCA YenoBAX opeast (cvexa 10).

Crena 10

| wawamoom @k eer  esmepanypa

e (e | o
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HSMERACT UBeT C GUOTCTORORO Ha PO3OBI, TaK Kak 0OpaTyeTCH
K13 cpeta pacTBopa.

Xox patorst

1. Haneli » npoSitpiy pactsop wazwkaropa naiye. Omuitero
uper.

2. TUATESHO TPOTPI CTEKARAYIO 10U TAMIOHOM, €NO
CHNLIM ZCaHEHIBIPYIONITN PACTEOPON.

8. VIemoIhayst CTex ISHAYIO IAT0NKY, IPONYCTH eped MLka-
TOp AAKNYC BHBIXACN B BOIYX.

4. Bammu naoo e

5. Cipopuy mupylt nbimog.

. 1. Hempass omuGan  Texcre.

1) Pacremis quimiar 101510 M, Henoa53ys CO,.
2) ¥ GobuImHCTEA KUBOTHLIX OPraRAMI JHXARIA ABIAIOTCH
Tpaxen.

3) UenoBex ABIINT UHCTM KHCTOPOTOM.

2. Cooicrs apraumst Auxamut 5 2-H KOTORKH ¢ IDOACTASHTO MM HHDOT-
oro a5 1 KoromH (mas. 7).

TIpecTaBNT eaW HWBOTHOTO MHpA.

Trpa
Putir

Cosxa
Joazenott uepss.
Sarymya,

sy

3. Tlp nemommenon qusriecrux ynpaemui Anzpeit  Mumna ofpsu
AT s UACHHC AGXARIA, OB CHOPAT O TOM, IOHEMY BO BDENA DAY
X POSAYX BXOT B TeriHe.
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KAKME ECTb POAYKTbl OBMEHA
W KAK OHV BLIBOASTCS U3 OPTAHU3MA

PACTEHWI W XMBOTHBIX

Uens ypoka:

Tl Hay LIS XAPIKTEpHE0BATS NPORYKTE BbyeneHv
y Opranuamo.

7% ROCTOKEHIS Lie M HEOBXOMAMO Y3HaTb:

 KaKie KoHeHbIe TPOAYKTBI 0BPABYIOTCH B poLecce
obwera BelecTs;

KK OHY BLIBOATCH U3 OpraHWMOB.

Hemomaya mpexoennte caosa (cxewa 9), coctam cxesy <Ofsen
‘DeIECTY ¥ pactemuts. O0cy/GH PESYANTATS PAGOTS B Tape. CHOPTHPYH
oz, KAHe BOmeCTRA HOCIYIANOT B KMSMe OPRAMMRGI, Kake
enmorea?
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Bazame 1. TIPanitbito i ol AyMaior? Bhibepit npaibibiit
Bapuant oTmeta.

1) ATsochepisill 503IYX BXOAUT B 7Tk, citof pagzyBaet ix
M pACIIHPSIET TPYARYIO KICTKY.

2) BogzyX BXOZUT, TIOTOMY WTo JeTKite B TPY WOt noocTH pac-
IIMPSIOTCA 1 FTATHBAIOT ATMOCHEDHBI] BOGAVX BRYTDD, 8 CAMMa
siCh, TeTKHe ¢ CHIOM BHTATKHBAIOT BOIAVX.

3) Ueonex: 0COSANHO BABIXAET BOTAVX.

Bazamye 2. JbIIaTs HEOGXOMINO Uepes Hoc, PABHOMEPHO, fe-
aTh CTIOKffble PYGOKIE BAOXI I BLZOXI. BaHATHE GHITCCKIN
TPYJON PAIBUBAIOT TPYANYIO KATKY. TIpaBILIbHOE ABIXaHNe, Pas-
BHTAS TPYAHAS KIETKa 00€CIEUNBAIOT RaGoree NOHHI 0GNER Ta.
908 B AerIX.

L L ——

Tatrugas
Coeromme oo Torzomemie 0, Bumeaomue CO,
oprama ST i

Beocmmmoron 4-Sapem 260 0w

Mpwcnorosame:  00-150apm W00 S000e

e o
e
Boupocs.

T ——
2. Tlouesey yewnmaeroa rasootien?.
3. KAk B0 aK TR (MSHCCKHe YTPIKHERIR A SAOPOHE YETOREIA?

Tlomezunsnors paGorst wa yporce. Sanomun rpady Tabmanst «Vaass.

Caeat mpeero-paguecrni arer «TlocTy LneRME KHCIOpOTa D AeTHHE
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‘Pacenotp pu. 92. ¥ Crauoes IpHHIIIO-C1eCTOOIMe cOH. COpeYIE:
PO
Mpuoema s Caeomme

Tire

Puc. 32 Hepumas cncreva riapsc

e ‘OTheTHAS peaKIUS OPTANMANG Ha DIIADAKEHIIA, 0CYHCCTE
M TPH YAQCTIN HEPBHOIi CHUCTEMS, Ha3uBaCTCH pech-
aercom.

T T T ——
Doro uepa.

Tege nompesyomen:

= RomzeBOf uepn;

~ Aepensmas nanoKa;

—ayk.

Xoxorenepuventa

1. OCTopoHO IpHIOCHHCh IA0UKOH K PASHEIN YIACTIAM Te
A0AeR0R0 epnst. Kk off Pearupyer i ot pasgpaieniis?

2. TIOMeCTII Tiepe A0 ACBHIN TepBeM Kycouex ayka. Haomo
alt 34 ero noBezermeN. ro povCXOMIT?

3. Bomogst.

'V MHOTIX HBOTHbIX ¢ POACHIS (DOPMHPYCTCS CHETENa CTO:
HBIX TOBEHITECKIX PeaKILiti - WICTHIKT. DT0 3460Ta 0 TOTONCTE,
TIeDEIeTE! ITHIL, MITPALUH, CTPONTEBCTEO COT IUETANI M AD.

Yeaopumo pedackest — 970 npHoGpeTemubie pedieich, o
CBOHCTRCHIDE OTACTDHONY HHBIAY It e IEPEATIOTCH 0 HACTEN:
CTBY. V0B PeIERCH 00CCTETHBAIT Go7Tee TONKOE TPHCTIOCD
Gemme K yeromsM OKkpyaIIe cpe. K YCTOBHEIN pediercan
MOKHO OTHECTI! BHITIOHeNHe AMBOTHBINIE PASTHINBIX KOMANA.

Taxiny 00PASON, OTBETHS PEAKILIL BOETO HITBOTO Ha PATTPA.
SKITEU OBCCIIENHBACT YOTOBIA U HX CYIICCTROBANIA, JAGITY It
ociiony aganTa.

©
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Paszpen 6.3

NPOLECCHI
BHMUBOH |

\s M HEHIMBOI
b NPUPOJE
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Xaveteon - Mtenian aie:
puma, cpexnan A cocras-
aser 30 cx.

Jlanna canbix KpymHHX 65—
68 cw, casnix asemurix -
-5 et ¥ xaueeona ecth o
ymBHTe LI Ciocou0cTS —
MensT, cBolt wper o7 APKO-3e-
semoro 1o _cepo-teproro win
KeATORD. JIeA0 B TON, 11TO XANETCOI HNCET CoBCeN TPOIPATHYI0
KOKY, IOK KOTOpOll PICIOMORCHI KICTKH KPACHOTD, HOPHOTD 1t
sKeTor0 wpera. KOTAR Xaueieol SHTCA LI HCIMTHBACT CTPaX,
€10 HEpBRAR CHOTEMa HIOCHLIAET CHIHQTH OTHN KITIaM, O G
MAIOTOA I PACIIPAIOT:S, OTIETO COYLBOTCH BICTATICHHE, 10 KoK
senser cooft uper. HaXomich b CoRONHON cocTomm, Amepiia
OKpAeH B KPACHOBITO GYPIL IBeT, MHOIA © UYTh JANETHbMIS
nomepemiN notocxa. ot e XaNeleon pawdien, 10 ero
KOKA CTAROBIIT TeMHO, TPt BOGBYAICHII LI CTPAXE OR DI
ofpeTaer GO e THe OTTeRK. BKapy KACTKIH 101 Kool e
107 epuLL OTTENOK. A DOT B TEMHOT K0 XaMMEONA KpeMOBa ©

Puata-o - netoporas pit-
6a, ee gauna ~ o7 30 10 90 o3
Ot H0KPbITa SATUTARH It
s, Koropse B cooTomme
n0KOR OO HpIKATH K Teay.
putsi. Bo spewn onaciocrit
ona. MoMenTAILIO pagyBaeT-
5 70 pasepon GyIGOTLEO
N T —
I cTaRoRATCR MOXOKI HA NI uncoSpasa. Tlimenox i
KA, UPOTIOTIDIETO PHOY, GYEET CHHA TODPERACH HETQMI
PuiGa-ex aonira.

OBy ¢ OO AACCHIK AN sy M TIAPATPA, BEIONS HIEPS 13
06T AHSHERIOO OITITA, IPHD€ M TIHME S eI A MK OPTATHNOD
Prpe————

&1
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e
S —

2. Jpaero cayr eyxomma?
3. Kaxoon oemopiiag cniocoSmoers sam?
4. T HpHMepH PLUATOD, MO TSy MY teToBeE TN,

(@) | punar ~ 00 meproe rero, e sosworsocr
R ——

@ oM, T KO CHTA M KK B CH T HOY 0L B UOLLON FORY.

'PHIUAT B TOUKE OTIOPB AETHTES 1 ABE TACTH, I HASHBAIOT IU1e-
ani. B PhIUATE OGAIATEIbHBL KAK MHHIMYN ABC CHIL.

Ociopolt feiwen A ueoBeia ona
swasores poiarn. Kocrit ciere eronexn
T4~ 570 prMaru (puc. 56 ), cycta
Bbi~DTOTOUKH ONOPBL, 8 MBIIIILb ~

O CHIBI, NPHITAbIBACMBle K SUATARECTH
poraran. Jlioboe amwkenne na- """
wmero ez — padora Mum. Ter
noTpeBAsiels MUY ATS TOrO,
UTOGH! MBIITAM A0GABUTE OHED-
TUIL, 9 O MOIIH 6Bl €€ TPATHTS,  BICT0 O faens chan

concpuras pasory. s

BeKeeTe uesoBexa MOKHO BHETITS He
CKOABKO TPYIN PhATOR.

1) Puriar pasmosecns.

B Hew fme cRm pacrozoers Ha
KOWIlaX huara M HANDABICHS B OARY
CTopomy. DITif CIUTBI AOKIN ypaBHOBe:
wars xpyr Apyra. TIpiepont phriara
paBHoBeCH sBAsCTCS Uepen Yedoserad.
(puc. 57). BroT B MpocTOrO MexamMIVA
Puc 57, Uepeononea— 10IBOICT COXPARATH PABHOBECHE B Pag-

puarpavaoecws  MMHBIX CHTYAIAX.
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i — ORISR ~ B
BasAeT 66BUIHIT 00BeM ABMACHNH,
e Tt ¥opor¥oro Anedt, Ko
Topoe et o myemot Sprpicre-
ert 70 AkreBore eyerana. T
Copagon, Tt AeHeTRMN R KopeT
Kot e MY BN 3
J/f chopoeri  pacorommH, Ho Hpo"
s gt R 4
oTowy DU NeXaRENOD YATAIOT

A-mowaonope,

[ cnoprenenbr TaKe0aTICTHL Pas
8- mowmaconpondarerur ‘MBS MBI CTYGAINA PYK H HOT
Puc.59. Puruar cropocrs MHOTOTETHIDGI  TPeMPOBKaMH,

H, Meno7bays ocobernocTi cBoero
CKeICTa, O MOTYT TOZHINAT BeC, B HECKOTTBKO Pa3 IPeROCXota
i x sec.

Hlenomoya Toker maparpadpa (cxener i cxewy NS, & TakoKe AOHOTIN:
T D€ MoK M GO MAI, AT PHTIATH PALHODECHS, CHTHL U -
poctna e wenoRera.

KaKie HpECTABITE I UEOTHOTO DA MAKCHMATIEO HCTIOTLSYIOT PRTiar
IS PBIVAF CKOPOSTIL D CTOSHA CBOID CKeeTa? OopN B0 Pasory o
ope Tuywa.

‘CoeTasi G e MeRee 3 ¢ TOHIIEX M He MEREE 2 ¢TOCTIX> BoIpOcoD
[T e A ——

“omnes sompocss aserses sompocss
Bonpoes, mpeuusue Bonpocs, mpety paswuzens, npuaeveix
DMecOONORDOSE  OOMASTAIVIN AN, NS BN o6aTIR
ma. Hotime mpu oboscncius, noveny.

rot

Komma?

Biton .2
‘Bonpocu, petyiomne
rot

Konma?

Bito .2

Coracms a1
Bepuo ..
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2) Pomar e,

B mem npwiosemias ciia
eer  npoTHBONOT0KHNE Ha
mpanzemua. JlBHTaTenLHAn CIUTA
mpuIOKena Ha JMHHOE Weuo
Phiuara, & ci7a conpoTHRACHIS
Ha xoporxoe naevo. Tlpiniepos
AT CHIN ABIAETCH 20neNo.
emonuwi cyemas, i omua cina
Jeficrayer boepx, a apyras -

A=nmowacnops,

i (puc. 58). Mbtus: s o7l wa- 5-mowes rpusowasus cun
T HACTOBIO PAIBHTH, UTO MO 8- mowaconpondarerur
IVT HOMIMATE Bec, NPEBOCKOL Puc.58. Powuar cunst

gl cuoit B coruit pas. Boabinioe
BHIUMAHHC DTOMY BIAY AICKERIS CKETETa Y EITIOT TeTKOATIeTSE.
MICIIOb3y 3 0COGEHROCTIE CTPOCHI CIeTeTa It MHOTOTIETHIE TPeri
'DOBEI, NI MOTYT COBEPINATS IPLUKICH, IDEBOCXOAAIIE 1K POCT.

(R R RN N NN RN RN R EEEEEEE]
Omura Pumaxona (poa. 30 wonGpa 19841.) -
KZXCTARCKAR JETKOGTICTIA 110 IPBKKAN
B ummy, TpofiHON MpKKe 1 cexmGOpH0.
Hesmnonxa Ommamici wrp » Jonio
ne (2012) i Apaxu Oponsomuit upisep
Ommmmticxnx nrp b Texume (2008) n

Puo-ne-Haueitpo (2016) » Tpoltuioss pi:
we. Hesmmonka wipa 2010 roza B Tpofion
sk B nowememi. Pexopx As b
‘Tpoituos nprke - 13,25 3.

3) Par cropocti.

Phiuar CKOPOCTI OTINYAETCA OT PhINATA CIUT TEM, UTO CHA
MBIEUHON TATH, MPIIOAKEHNA GTHIKO O3 TOTKH COPOTHS:
RIS, OOPAIYET MEHBIIICE TLIENO 110 CPABRAHIO CO BTOPHIN 1Ie
oM, Ha Komme KoToporo eficrsyer cina e, pinepon
PbIUTA CKOPOCTH MOKET CIYANTS A0KMe8ol cycmas (puc. 59).
TIpH BBITO/HERI CTMBANMS B IOKTEROM CyeTaBe ATHIHOC 110
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NI OTKN, KO HCTOTESYT X He TOTSKO R4 SAUTS, O A7
Repesioca abnox 7 rpmios. Beino yeTasoRTeNo0, 110 €3 KaTacTea
o noname, rxe maxoasTeR 5670
Kt T FpG, Toa HecKoTEKO
Onens Nanensicas nromazs wr
108 oaBoTAEr nOTYUATS orpow-
Hoe Tamenie qake npH NazoN
sece exanka. Tlo orowy mpwAmy
JCTpORHIOETPHE YR, MK
yxmumos, i orm zemy L,
Puc.it. Eovap ——————
[ ——
yoemmens qantenns: ToRkime a1a oc, e 1 el cooRarT
Gonsuoe aaerme, npoazatsas Koy, Ho casoe Gorbioe 1eae-
e caom a0w coogaet KoNap
(pue. 61). Tpn mpoxasann
P —r

Somsue zasaenns arsocpeps.
Ho miorsa sstcoxoe sasene
spexar. Hanpmvep, npi nepeste-
[ p—
|t
Pue®. Bptnon X otouy mpmCnOcobmICH, €r0 Ko
RN ——.
KR CTYTASN, TeX cANSIM YBETABAS 1IOLIATS TOBEPRHOCTE
B yNeHslias gaBTesie. D70 f TOSBOTAET BEPOTIORY TeENEUATs
€5 0 neckay ¢ ool ckopo-
ersio (uc. 62). Tpinvepso Taxoe
xe crpoenme Koneusocrelt mue-
ex 1 Gecwwouian nmusa empaye.
(puc. 63). Ocobesnoe erpocsne
Komewsocrelt nodsoRer yess:
s gasnemne o necok 1 pao-
BB, npu oToN cxopoeTs 0

20w/c.

Puc 3. Crpaye
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Uens ypoka:

T HayNMLILCA IDUBOTE PUMEp b SHANEHIS AaBneHI
U XMBLIX OPFHU3HOB.

L7 ROCTIOKEHIR Lien HEOBXORMMO y3HaTY:

XaKO® JANEHIE OKA3BIBAIOT X MBOTHYIE Ha M10NBY

# KaK BT AGBTICHAE Ha XUBLIE OPTAHU3MbI B BOJE;

# KaK ATMOCDepHOR AGBIEHWE BINAT Ha XMBOTHI MIHD.

&

Benosan pasee wayemm MeaTepA. OB 1A BOpocS
1. Kt anrs mepase rena?
2. Kak e RaR eI B HHKOCTAX H TasuxT
5. KAk o0pin OEYECTIIAETSR HEpeAAa AURTERIA B HITKOETRX
TIpoumiraft BHIMTIINO TpELTOKNI MaTepHAL. OTHETS B TTPATH,
A —

TKaK TH TOMIIIIS, JaBIERIE 3ABICHT OT CITH, AcficTByOMei
KA IOBEpXHOCTS Teita, it IOt AN 9Tl noBepXHOCTI. CeA0BaT b
HO, €10 MOJKHO VBTMUITS IWTH YNHBIINTS, HIMEHSS WIH CIHTY,
s iongas. UeToBex HaYHIICH HSMEHATS AABTeHKe, ToAyHas
TpH 9TOM BBITOAY, HO TOPAIIO
pambiile oTo HayuITach AenaTs
npupoza.

B nponecce opomowt bt
SKUBAIOT TUIID Te BB, KOTO
phe aywe mpHenocoBTICh K

oxpysxaiomeny wMupy. Cornac
Ho HAGTIOREHISIN, M Nembiie
WO, TeM Gombme Aanie
. SEpiciit npiNep dTOMY ex
(puc. 60). Ou moxpar Nern:
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Mpodarseenue masauags 14

Kpymust porams cxor 150
Tomosasp (anarooas) 200

Oca 3sem
Kowap. 100 31ps

Hecwotps 1a Gobimoe fane
Hife, B MOPCKHX TYOMHAX KMILT
sxuaub. Pasuunia ganemsil na pas
HBIX TAYOMHAX CIYAHT IDIIHHON
‘BOSHUKHOBeHUA BbITATKHBaIOMElt
i, KoTopan mpoTHBORCHCTRY-
er cinne TaeeTH, TODTOMY caMbie
KPYIHbie FKHBOTHbE KIUBYT MMEIL
T Ho B Boje. Pexcopcneion smisiers
cunut xum (puc. 66). Ero amua

Jocriraet 10 30 5 i Macea - 10 160 o (01 b 25 pas Gosime ad
PHIAHCKOTO C101a, CaOro KpYIHOTo onTatenst cymm). Mopeie
SUBOTHBIE, OGBS LY, BHYHCNS HHPATS. TIpH 2ToM 0w
OB BbICPNBATE CRANOK AaBenit, B 300 pasGobite, tex Ha
TIOBEPXHOCTH BozB. KK JKe MOTYT BLACPAIBATE AaBTCHNE KNTH,
norpystasci B BoY 20 3 Kn? KT AWIMIIT TN, CACAOBATETBHO,
V150 IOTPY K RIS JOMKCR CACTAT ¢3aIacs BOIAVXA. JIeTKIe KiTa,
B OTAIIE OT TETKIX HETOBEKa, CHAGKERb XPALAMH, HOITOMY e
n0ARaI0TCs cxaTitio. TOTOBSCH K HHPANIO, KNT AE1A€T BIOXH, 52
macas Knen0po. TIpi Hupaii
saMepIsteTca PUTN Cepatia NOTH
B B8 asa, UTO TakiKe HKONOMHT
Kienopo. Thiapyueets obecnewi
BaeTes ente i X AKHPO, KoTopfl
npakTivecin mecxmMaen. B ye
AOBHSX OTPOMHOTO AaBTEHIA 970
Ha ouems Gowmofi rayoi

He SKMBYT PHOH, ¥ KOTOPHX HeT

Puc.67. DayGoxopoxnan pista
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Cannoe kpymioe iBoTHO Ha seNe — A0, BAaronaps ocosomy
Tpoeio coix Koie ocTeit (1104 KoKl NOTOWIBH ¥ C10KA MNC
eres iencoBpaaast npocolia ¢ IACTIN HLIMII BOTOKHAMNH), KOTO-
past yvenpmaer ranrerse. Korga c70n Hacrynaer, ota xeneoopas
Has Macca, IPYRINA, IPUNINACT Ha Ce6s Bec Te1a 1 pactnipaeTcs,
omazp yBeTMBaCTCH (puc. 64) W AaBTenIe Ka IOBY YieHbIa
erca. Ho canoe MalleHbioe JaBieiite 1 BoeX XHIIHIKOD COAaeT
pocowaza (puc.65).

(CryIHH ce 2141 MOXHATSC 3 HNEIOT GOTIIIYO ITOIIG, TEM CAMBIN
‘VMEHIIAst AABICIIC HACTOTHIO, UTO O NOYKET GHCTPO TIePeNEIATE:
10 purxzowy cnery (ma6. 14).

Puc.64.Cron Puc.65.Pocowaxa

(0660 © PEGATANS IpONATAHI NATCpIAT 1 A0 PASHEPEYTIH OTHET KA
onpocs.

1. Conorus G5t 4iHOSABpEI XOAITS 10 CoBpentero mycTbire?
2. Tlouesy yicye ocsi Gonbiice, e Kowapa?
3. Kaiate 0co0eHROCTII CTPOCHI OFaiaya IOMOTaioT Sapey
erKo BabHpaTHCH Ha epeno?
Tassua 14
TpuGausurensuste swavens
Kumomoe
Bum,
Poconxa
Bome

Henonerc
ocs 0

prrmm—— i
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ILIABATEBHORO YIS (puc. 67 ). ORI TOAKE HCTIOTBYIOT SABHCH.
MOCTD AQBI€III OF ILTONAZH: HeM MEHBII IIONLATb IOBEPXHOCTI
PhIGB, Tem Membie i Aeficrayiontas cia. TlosTomy cpesis Atk
DhIG HDINEDHO 12 €31, UTO B ACCATS PA3 MEHBIILE, e A5l OGAIHBIX
PbiG. BOTBUINCTEO 13 WX NPOCTO KapIHKH, GOTIIYIO 1acTs X
Tela samNaeT NacTs. JlajKe akyB, 0GUTAIONTIE Ha GOTIIIX Ty
GHAX 70 3 1M, OteHs MaTLL, WX  HASHBAIOT: AKYa-KapiIHK 1 aky-
a-mArvel.

B T e——————
akemess PG  mpeacrasee opexax TayGum. Hemomaya zonom:
TOTVEE HCTOIMKH, D TON e MATEPHET, AOIOTI TOOTE CHOME
upepwm.

1. Owacun, mouesey poe PO, AsyIIHe Ha rAyGre, TockHe?
21 Kk MOID OBACHHTS Sa0CTPEMIR, O MEKHe 3YGuty 0y’
FRRsmetimr e ——t——")

Jlawzenie atvocgepst HusoT
HEle TaKKe HCHOBIYIOT A1 Db
UBARIA B IPHpOTe.

Tak, MYKH MOTYT TOT3TE O
noToIY, MOToMY uTO Ha WX an
Kax eetb npicockst (pue. 68). Merx:
AY UPHCOCKOI M HOBEPXHOCTBIO
notoa oGpasyeres pakyys. flas-
Remme Boaayxa mosteficrnyer ma
npiIcocKy TOBIO CHADY:HI, MyXa
TIPIIHITACT K HOTOTKY it e Maxaer. TIPHCOCKaMI TaK ke HOMLSYIOT
5 CIPYTH, MUABKH, ¢ VX TONOIISIO OHH MOFYT IPITHIIHYTS K 110-
Gony mpevery. TIPHCOCKH YBeIIBAIOTCS B OGbeNe, BHYTPH HHX
06pasyeTcs IPAKTINIECK GeaBO3VIIINOE TPOCTPANCTE0, I HAPYK:
HO® AARTEHIe BOAYXA TIPIUAINACT X K TIOBEPXHOCTI KAKOTO-THO0.
npeavera.

C10H, MMest KOPOTRYIO II€I0, e NOAKCT HAKIOHNTHCS, HTO0H
HATHTECS BOL Ol OUYCKAET TOBKO X0GOT I BTSTHBACT BOSAVX B
ceta. TTog e icTBHEM aTNOCHEPHOTO JABICIIES X000T HATOTHACTCS
BO0lf, TOFAa C0K MATHGAET €X0 H BLLTHBAET BOXY B POT.

Puc.68.Myxa
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L R O B R )

B ez wenopera nactuminacten 100-160 MDA KamnAIApOY.
B 65010 614 BOSHOKEO BITAIYTS I BOARY ML, T0 ce A1
cocTanitia G 60-80 THCY KILTONETPOB. DT0 B ABa pasa GoTbie.
AL SenROD DKBATOPA.

Hesempat qurocod J1. Delleplux ckasar: «BomH €cTh, WTo 0K €cTe.
Kase 751 970 momuacmis? Kart om0 RHCKAGSMmATHC MOKeT GITh CRaas
© oot ypoxa?

B Hacrosiee spentst cavolt axTyabioft mpoGievolt AB1AETCS
910poBbe weOReKa. Pemeinie TN TPOBIEMb ATOKEHO B CAMON
HeOREIE, B €X0 YNCHIII TOCTOIIO PABOTATS HAZ CoBoil.

Tht YIOTpEGAseIID PASTHHBIE IPOAYKTH MITANIA /15 TOT0,
ToGbi obecriedith cooit OPrAHMIM oHeprHeil H NHTATETHRMI
semectsavit.

Bee IPOAVKTH NETANIA COTEPRAT MUTATEIHbE BeILeCTH.
BeKH, YPICBOTM, HIPHL, NHHCPATHHSIC BEIECTEa, BHTAMIHEL It
BOZA OGECENNBAIOT HIHEATEABHOCTS OPIANMIMA UETOBEKA.
Bt Hy3KHBL 718 POCTA, BOCCTANOBIENIE 3 SANEHB! OTAHBIIIX
KIIETOK Oprassna. ORI HAXOAATCS B IPOAYKTAX KHBOTHOTO PO
Hexoseints: Mace, phibe, Aiilax, Mook i chipe. Vr1eBois - a10
TTIOK0A 1 KPAXMAZ, X IABHAR GYHKILIA — 0GECeUHBATS 0pra.
o omepritei. FXHPEI — OHIN 13 OCHOBHLIX HCTOUHIKOR DHEprTH,
AKTHBHO YHACTBYIOT B BOCCTAHOBITEIBHBIX IPOUECCAX OPTAHIINA.
Bojta IPICYTCTRYeT B KajK 0l KIETKe 1 YUACTEYET BO BeeX MpoiLec-
cax, MPOMCXOAAIIX B ODFAHIAME TeOREA.

K CoMaenio, b MArasIiaX BCTPEUAIOTCS IPOAYKTEL IUTANNS,
B KOTOPLIX HAIUNE TNTATETLHLIX BEMIECT SHAUNTETBHO NeHbIe.
Hopubi.

[ —
o —
T R
e

HECTDO, Tak Kak B A0USGRO oTO 414 607X, RALPHNGP, CAXOPN T
Gemon, Takoft mpoxyT e noeden.

*Rantapu - O TORKMS 008D OPFaISME TeT0BEK.

a7
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OCHOBHBINI CTPYKTYPHbINI KOMIIOHCRTAMH _ TpaciiopTHofi
CHCTENB! Y IBLIX OPTAHIONOE ABITOTCA: KPOBOHOCHAT CHCTe-
Ma, ee KPYIHBIE it MEIKIE COCYAbl (APMEPUL, GeNvl, KANUALAPbL ),
wyexyaLmi Hacoe — ceplie (puc. 25), mINGaTINIECKa cCTeMa 1t
GRIAKAA TKAUSS — KPOBD, MDA M THANCDA AHISOCTE.

ekt
epatie

Puc.25. Kpovemocias crerena weaonexa

Cepiiie oGeciieuBaeT IPHTOK KPOBH K JETKIM 1 1 PASTIIILN
TRanaM.

‘Cocyi, HecylIlie KPOBH OT CEPILA K TKANAM Teia, ~ apTepii,
2 BOIBPANIAIONDIC KDOBL B CePATle — BOHBI; MeAKIIe COCYb, Co-
CANIOILIe APTeDitit 1 Belbl, ~ KAIILLIAPBI; COCYAb, ClOCOD-
CTRYIOIIE OTTOKY KWAKOCTH OF TKameli, — aMMpaTHUece
cocy.

%
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@ KAK U3MEHSETCS COCTAB BO3AYXA

MPU AbIXAHUM

Teas ypoxa:

+ THI HAYUIIILCA HCCTEOBATS PASTINNE B CORepAMIIIT
BAIXACHOTO 1t BHIABIXAEMOTO BOIYXA.

JLTR T0CTIGRO IR oM Me0GXOTINO YanaTs:

B e eympoCTs ABXANHS;

* UTo IPOMCXOIHT ¢ BO3AYXOM B HBBIX OPrANMINAX.

wixareas

o2 o =

Ty e——
KT IDOAITS AWKe HeCKOTE MIIYT.

O aca, moesey Ges Doy, 6e3 RN uetoper: AdeTs e osker? o
ot aen o s am?

Haueprst » respat masuuy 5. Bamoms rpadpy «Buasor. Hro Tt xores S5t
‘sta, eme? Uewy cerous Ha YPoKe MoAIO HaYUHTLCA? BuIoHH FpAGY
“Xouy yanams.

Tassuga s

o owwmn Ve

Jsrxamie — BoCTHO M PHIHAK BCEX KHBBIX OPFAHMNOD
Tpotcce Abxamis y pacTenili, Kak i y BCEX OPramHaNOB, IpOMC
XOTT B AI0GOE BpENS ANS W HOWH B TeuCHIE FMIMM. Y PACTeH IS
ABIUIAT KOII, CTEGH it ZHCTDS, LBETKI 1f Heaperiie ntobi. Bo
‘BpeNS ABIXAN IS PACTEHIIS 1D BOAYXA NOZAOUaImM KHET0POA (O,)
# 6udeasom yrackcasli raa (CO,). Criensabisix opranos fsi-
Xamita y pacretli ner.
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OmiT ¢OnpeteaeIe KOTIECTD KPAXMLIA B TPOX
pasmosIHOCTAX TOpOTas

Tete nompesyomea:

~ pacTsop foza, mmeTKa, opes KaYOA Kaprodes;

~ Tpi 06pazia TBOpORa oT pasuBIX MpoiIBOATECH.

pp—

1. TIpOMaBeH KateCTRRNYIO Peakiunio Ao kpaxat. Tol aia
lTh, O €GN KPAXMAT COAPIITCA B AQHHOM IPOAYKTE, TO OKPa-
cica o8 HAMERITCS] ~ HOSBITCS TeMHO-dHOICTOR0 0K PAILHBANIfC.
Tlepez Tooit KowTposi 0Gpaser Kaprodens. Kanun wa Kkapro-
peth PacTBOP H0Aa ~ OKPACKA HIMCHILIACK, I PAAON KATRH TPOCTO
o - ot yBwMID Be Hoza.

2. Kamn 10 kanesisice pactsopa fiota na kasxbii o6paser 150
pora. HaGmiogail, Kkak uswensiercs: uper fiona.

3. Omuunn ero per. Crenalt BBz

e 1. KaKopo PIABEAS 167 TOANCHOpTA BeTIeCTS B Opramswe?
2. U0 HOMDTACT TPANCHOD THPOBATS IHFTATE B BeI(eCTSN Y AIBOTIHX!.
3. Kakyio poms pumomser mma » opramese enopexa?

. Camoonenia paGorst na ypoe «/lopomka yerexas

‘Ompeemi ypoBen, cpoirx aAMIE I KABLOB 1O HTOTaM YPOKa.

w0 e Mory mayums
e p— ory mpvemers, apyroro

Tponen amaanns coeli pasoTss. 70 TeGe HeOBXOING 0N TOBTO-
PITE, 4TOGH A0ITEECA GOTBIDETD YerieXa B GyAYIIeN?

TIpoResst eeeORATIRS A CoAEPARHE KPAXSATA D TDOX BIAA KOICACHEX.
e, Cais oxcnepioenr 58 Buteo. TIpOKOMMORTIPYI pesy Tamst
axcnepmuents.

a8
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@ "TPAHCIIOPT BEIIECTD — 2T0 IPOLLECE [EPI0ca HEOTXOMMBIX.
BILECTS 0 OPraMIIMY K KIETKAN I BHYTPD KIETOK, & TaL:
K€ BBIBO o OPTANaMA OTPAOTAHBIX BEIECTS,

Tepeasimentte  (1pasc

nopr) memects y pacremii
TIPOVCXOMIT € TONOILIO Tpo-
sogamelt cucrewi. Boxa 1
[l ————
peaBITaOTes M0 CoCYAAM, Ko~
TOpbie HAUMRAIOTCH B KopHe,

TAHyTeS HEpes crederh B AHCT
u joxonar Ao kamAoR ero Puc. 24 Tpamcuopruemecrsy pactemit
KaeTii,

Moskilo PORECTII IPOCTOI DKCHEPHMEHT H HOCTABITS BeTKY
SI6710HH 14 KAKOFO TGO APYIOTO 6PeBA B BOAY, KYAS NDEABADH:
TeMbH0 GuLTH A0GaBACHb epHIAa. eI Uepes e BTaIIITS Ber
Ky H3 BO/IB1H PASPEIATH CTEDC.TH B0, To NOKHO AMETHT, 10 10l
Apenecit movenst wser. Kopa it CepIIeBHia 0CTaIICH HeaNer:
b (puc. 24). TaKiN 06pazoN, MOHO CLeTaTh BHBOR, UTO HVEH:
HO 110 ADEBECHie HEPEABITAETCS BOAA ¢ PACTBOPaNE corteli OT Kopisi
K JHCTBAM, B COCTAR APCBECHHL! BXOAAT ATHUNb NO0CTH B BIAC
TpYGOK, HATBIBAENbiE cocy AN pacTeiis. INEHHO ORIt Ipeuiasi-
HeHbI 1715 TIEpeMENIEHII TI0 CTeG1I0 DO/l it MUHepaTbHbIX coneli, Hs.
ICTBeB K¢ DYTITM OPraHaM llepe ABHTAIOTCA OPraNIIECKie BeIecTsa,
IO CHTOBIHAIN TPYGican. CHTOBILUbIE TPYGKH PACTOTOKCHb ¢ BHY.
‘Tpemeli CTOPONBI KOPbI I IPEICTABTAOT Cobofi AHBLIE BEITANYTHE
KICTKH, TIOTICPeIibie TIeperopoici KOTOpLIX MPORM3HS Mebafi
M TIOPAN IOX 0N Ha CHTO.

T10706H0 ToMY, Kak TIPOVCXOZNT TPARCIOPT BENECTE N0 Tpo-
BOASILETi CHCTENE PACTENIS, KPOBOHOCHA CHETOMA 0BecHeTiba:
T HePEIoC KHETOPOTA H MTATELLIX BEICCTE Ko BeeM Oprana
M TKaIAM AHMBOTHIX, B TOM HCIe Hezobexa. Ha Tiaueli B Kpoh.
noeTyaloT yrekicli rag 1t Bpeble BemecTaa. OcRoG0K Aciie
KPOBI OT YI/IEKHCIOO 1438 IPOHCXO/IT § OPraliaX AbIXaiits, & of
BPEHLIX BEILICCTS — B OTaaX BhIAC/CHN.






index-44_1.png
KAK TPOMCXOAMT TPAHCTIOPT MUTATEABHBIX
BELLECTB B XMBbIX OPFAHU3MAX

Uenn ypoxa:

© Thi HayMILCS TECTUPORATH NALCBIE NPOAYKTHI Ha HaTWAE
Opranieckx Beulects;

© Thi HaYAILCR MCCNEAOBATE YT TPaHCTIOpTa MMTATEbHbIX
BEUCCTR B XIHBLX OPIAHIMaX.

[In5 BOCTKEHIS Lieneii HeOBXOMMO YaHaTS:

¢ Kakvie BeUecTBa N0CTYaIoT 6 OPIaNM3M  Nuled:

+ KaKie cCTeMbl 0BecieHHBaT TPaHCIOpT MMTaTeb b
Beuects.

G

loynat, 10 MO O AT T copepIenEO PGt OO (. 23)
Comianmx o ot ypoxs.

Puc. 25, Paamsae obexst

OpramioMy A% HOACPRANI CROCH AHITEACATETDIOCTH T0-
CTOSHHO HYSKHb RPUMOK RUMaMeRVHYX Seutecme, ydarenue opa-
0sasuuzes omzx0dos, a marse Kucxopod ns duxanus.

'V OJHOIKIETONHBIX OPTAHIINOB OCTABKA 1 VAL/ICHHE BeLIECTS
(WX TPANCIIOPT) OCYIIECTRASIOTEA TIABHBIM 00PAIOM B PeayibTaTe
Geuscenus yumonzas . ¥ MHOTOKICTOTHbX OTY QYHKINIO B
nommseT cocyducmas cucmena.

@
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T napasuThL. I Bee MOTAMET B SENITO, T €CTh canpoQuTEI,
[T ——

6) PaCTHTE:BHOCTH TaM MaT0, AKHBOTHbH MIp TOKE He 00TH
er Gombmoit nonyasmteii. B peayisrate ouens Xpynas ccreva
T0lf 9K OCHCTEMbI He BbepIBACT HCUESHOBENNS HeCKOTHKITK Bit-
708 opramiavon. HeoSXO MBI 1 HeGObIIIe KyCTapIIKL, It TPb
aYHBI, I 3MeH, I BCE BN PACTHTESHOCTH 1 AKHBOTHOTO MDA,
KOTOpt TaM ecT. ECH He 6yAeT KakiX-To pactenili, HaumyT sbi
MIPATS METKIE HACEKONKIE, CTE0M — AUEPHIH, NMEKIE T0350.
HOUHBIE 1 Gollee KPYIIibie AHBOTHbLE, KOTODHIC AT Borlee MKITX
AIIBOTHEIX, TAK:Ke RaWHYT BHMUPATS ITHILH, BHCMATPIBAIONTHE.
Aobiy CBepxy.

8) Pactitenioets e oweith Goraras. BoABIIYIO 4acTh ee IPEA
CTABASeT SITeb, KOTOPB ABIACTCS OCHOBHBIN KOPNOM oreHeit.
‘ECIi HAPYIINTS OTY UEMOKY — YHMNTORNTS STETb, TO BHMPYT 1t
onen.

TIpoeKcT «3avKmyTas aKOCHCTeMa CBOMMH PYKaMs

PACTeRIST Y AKHb TIOTAN e TOTbKO Kakk HCTOUHHK IHIL M KiC-
0poza. TIeHXIKa UeTOBEKa 1 €T0 MOT HYAAQIOTCH B CoTepIaMIIT
THX G6TCHBIX COIPOBIIL MPHPOsL. TAKoE JPETHIILE He TOTHKO Y108
JIETBOPSET dCTeTINECKIe IOTPEGHOCTIL, HO M OAATOTHOPIO CILashiBa:
eTCA Ha HACTPOCHINT 1 CAMOUYRCTRIH. Ot 13 MPEKPACHIIX CIT0-
0G0 0By CTPONTS seIeHBIIE YTOIOK ~ 9TO CEANTS NI HATIOPHBLTE
caz B GyrhiKe. TeGe IPECTONT COBMECTHO ¢ PORUTEIANI CAETATS
TIPOEKT, Hal KOTOPbIM Thi 6Y€Ih PAGOTATS Ha IPOTSLAKeHIH 2 Mecst
5. TIPOILECE HITOTOB TeHIA SAMKHYTOH DKOCHCTEMb PEKONERYEM.
PHKCHPOBATE C IONOITHIO BOTO- WA BHAEOCIONETOR. epes 2 Mecs:
112 TeGe TIPECTONT MPeenTOBATS CRoft IPOEKT MEPe KTACCOM.

Tete nompesyiomes (puc.57):

1. CrexismmBH I IIACTHIOBSI COCYA ¢ 3AKPHIBAIOMElics
pumKofi.

2. Pactemns.

HanGosiee MOTXOTAUINIT BAPHARTANI ABIAOTCA MOX, TP
JCCKANINA, HEGOTBIINC POCTICH X7ODOQUTYNA W MATOpOTHIKA.
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ORI, KHTH), PACTITEABILI MHP (HATPINCD, MAMOHTOBb Acpe-
BbL, TPOMIGCKIe fleca, CTEMibie TAUAAGTH, 30THBIbe 1Yra);
ogepa, Mopst i nyeTs. Bee oto GHoa0Meckoe pasnoobpase.
IKIUBOTHBIE 1 PACTRIIH 00PA3YIOT GHOTONHUECKHE CHCTONB, HATb
Baete GHoeR0aa N, UeTOREI e NOeT AT 663 PacTeR it AtBoT-
HbIX. OHf 0BPASYET ¢ HIMH 07y GHOTOTIIMECKYIO CHOTeMY. Of — HacTh,
GHOTOTHIIECKOTO PASHO00PAIHS. PACTEHISN, AHBOTHBIN I HeI0Be-
KY HCOGXOIIMA 13 I OKPYKAIONAZ CPELa, I OHII YACTEYIOT
 CO3NII DTOTO AHMIIEHIOTO HPOCTPANCTEA, HASHBAEMOTO TALKe.
GoTomon. BHOTON XapakTepHayeTes, HATIDIMCP, EAUHON CTPYK-
TYPOIi AHA, KAUECTBA BOMBI, CTPYKTYPOIi OBEPXHOCTH KaKOii-160.
TeppITOpII I KTHMATOM. COOGULECTE0 OPra H3MOB M X CPea 0H-
‘Taltits 05paayIoT dKoCHCTENY. CYIIECTRYION MIOTOUICIIEIITbie DKo
CHCTeNb PasAHUHOTO pasNEpa. DKoCHCTeNOl ABISETCH YK BOAB!
© IIABAIONUINH B el AMBBINIE CYIECTBAMIL & TAKKE I NYCTBILS,
DYUel I YUSCTOK Jleca €0 CBOHCTREHHBINI €Ny FKHUBLIMI CyIlie
eTRawi. Brosorimeckoe pasiooGpasite oGLNHO oTpeTenACTCH Ha
‘OCHOBAII PASHOOOPASHS PASTIUHBIX Bitf03. IO erKco HaMepiTh:
HeM Gotbitle BILOR 0GHTaCT B ONpeAeenofi okpy:KaloIeli cpee,
Tex Bbillie YpOBeHS GHOTOTHAECKOTO PasHO0OPusHs. Pasioo0pasHe
BIIOB CIYSKIHT TAKIKE TIOKA9ATEEN COCTORIIS DKOCHCTEN.
MHOF0OGDAIHEL M BIRIMOOTHOLICHHSL FHBBIX CYILCCTE ADYT € ADY-

TOM: ORI HOZIEPRHBAION ZPYT JPYTa, KOHKYPHPYIOT APYT ¢ APYTOM
TIpH HTOTHI0BAHIIT PECyPCOB I IOIIPAIOT APYT APYT.

Bazanme 1. TIHcisMeRio oTers Ha BOUPOC: UTO CKATARO B TOKETe 05 0

‘Bazanmo 2. BGops 1 ToKCTA RCe TepOUTHCAGHAC RIS KOGHETEN B A3

MOCTI MY B HOCAEAORATTMOCTH 0T caMOfl MATEHLKOT A0 CaNO GoTbmo.

R ——

2. 1pHme 3 HPIAPH GHOTHECHORD KOMIIOHENTa S0CHETENS.

3. Tlpsme e mpiCp e MeHee TPeX AFTOTPOPOR, BETPUAOIIXCA B THocl

4. o ommcasomo ompee s waamarmte xcocHeTeNsI:

a) BAAKI H PASHOTPABE MOTYT HI0€AATH CAPAHUOBHIE, KOTOPBIX,
 CBOIO 0€pe/b, eART ITHIS 3 Meiche spepit. TITHIL i MTKHX pe.
Deli ZI0BAT H TI0€AQ10T XHIIAIE ITHILSY 1 3BepH. BIYTpI HIX MOTYT.

126






index-129_1.png
COKYIO KOTGY ¢ VIKIIN TOPTHIIKOM, APEHAZK HYHO IACKIIATE ak-
KYPATHO 1 AKe/IATE b0 DI IOMOIYA KAKOTO-HHOY Ab HHCTPYNCHTA
THITA O7KESIH WM ET008, HTOBH! He TOBPEAHTS 0.

2. Jlanee Hacwmb rpyHT. Clofi sabient ot Bitza pactemiit. Mox, K
TIPITNEpY, MHOTO TPYRTA He TPEGYeT, a BOT PACTEHIAN ¢ PAsBHTOli Kop-
HeBoll cHeTeMolf IOTPeGYercs CA0lt B SABCIMOCTI 07 HX asNepa.

3. Teneps Moo BhcanuBaTs pactemits. Mox moTONH Ha
TPYNT it CAlrica NPIGKMM, U1 ADYIIAX PacTeRiit cAeTalt BhleMIcH B
IPYNTe, TIOMECTII B HItX KOPHI i 3aCHiI: PYHTOM. MO0 HENHOro
TIPITPANGOBATE TPYIT CBEPXY, HO TOIbKO HeNHOro. JL1s CocyIon ¢
VAT TOPTLIIKON 0WCHb IPHTORATCS AMMHAbLIT MUHILET 1M Napa
nanoter s eymit.

4. Toneti. (KoIT1ecTs0 0/t MOKHO OIIpE e TS TOTBKO OIS
BN IYTeN, 1 570 canbiil cT0RHBI MOMeRT.) UTo0hi Takast DKoCH:
CTexa PaoBaia J0/IrOE BEN, KOTHIECTRO BO/lsl AOTANO OhTh 10
(CTATOWHLIM /U151 AKHOHH PACTEHIII, HO He CAVIIKOM GOTIIIN, 4T00!
cogepitinoe He perpaTiLIoch b GooTo.

PeKoMemIyeTcs Tociie TIePBOro MOMB NOTEpAaTH pactemns
HESAKYNOPEHHBINII CYTKH, TIOTOM [UIOTHO SAKPHITS KPHIIKOH 1
ocTaiTs eute wacos Ha 12. Temeph IOCMOTPH, 4TO CTATO ¢ HAIH-
ot pacremtsit, Hanpusep, /U1s MXa: €cii CTERKH HAHYTDIE O€HD,
CHTLHO 3aT0OTEI, HYIKHO CHOBA OTKPHITS KPHIIKY 1 A4TE BOTe He-
ApHTECSE; CCTH CTERICH He GATIOTEIH CORCEN, HY/KHO CIe HEMHOTO
TIOANTE. B BPEVS IKCTIEPHNEHTOR ¢ BORolt CTAHET BIHO, TP
e i pacteits.

Pykayenesa

Vicaan na ksl naten, cxasa, T
HOBOTO TH yaa1 Ha YpoKe, teMy nayuie,
KaKite ALK TOTYILT.
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Moo uenomaosars it
ApyrHe pactenysi, ocHow:
Hbie KpUTEpIit BLGOPA
ot0 Meennbli pocr, e
IpUXOTIBOCTE M coBME
ctinnocrs pactemu Apyr ¢
apyro

Tpyur woxo Gpars
yuimepeanuii A1 Ko
HaTHbX pactemi, 00,
ottt B Gepere ToIco pac:
Temits ¢ YAHILS, HaKoMaTS
Toro rpyiTa, B Koropou
oHM HaRaNATBHO poc.

4. Jlpenax -~ xepas
auT, MeKiH rpasi Wit
meGens,  kycourn ke
panaion. B obuiew, o
Golf maTepia, He noATA
Pt
swgeprupaonuii B cebe
sony.

Xox patorst

1. Chavana macuns 5
cocy Apera: (komuecTso
J9BCHT OF paaMepos cocy
Jw o THma pacremiit: we
Menbiie cocys i Hoererr
Hoe B Hero BraromoGiR0e
pacteme, 1o membme
HYRHO ApeRaNa, 1 HA000
por. JLus cocyaa oFenon
0.5 71 1 pacterui Tima yxa S 0 AN

Gyner Aoerarouno eron B Puc.87. duwnymaa oxocneresa
1,5-2 cw). CBEPXY €10 NOKHO TIOKPHITS TORKIM ¢7106M TecK, 4T0-
1 TpYHT He TIepeMeLIHBaICs ¢ ApeHaKou. ECTt HoTobsyenth it
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TazooBMer ocyimecTRsOTCA epea 0coBkie OBPAIORARIL B Ko~
JKHiLe JHCTA — YCMBUYA I UCUCU KU, PACTOOKCHHBIC B KOPe

ere6s (puc. 2

Pue. 26, Vasooteen y pacemsat
R RN NN RN N RN RN

pr—

Kicompox
Jlsrxamie pacremi - npouece,
npomusonoxoxnl pomocun-
mesy.

fr——

Auare Do

'V GOTBIIHHCTEA AMBOTHBIX €CTh ABXATEbIHAR CHCTEMA, KOTO
A OBCCTCHHBACT Ta3006MCH MERAY OPTATIINON M OKPYKaIOWIEH
cpeoit. V MHOriX ofiTare ieil BOLOENOB OpraNaMI AXaNIA ABIA-
HoTest Kalpu, Y HAYCMHBIX HIHBOTHBLX — Aecrue, OFaRANI AbIXa:
HIA WICHHCTONOTIIX ABIAIOTCS TPaXet, HAGPbL, CTOBIAHBLE Ter-
Kite, PACTIOTIOEHHbIE B YTAYOICHHSIX IOKPOBA TeITA.

V OIUOIICTOUNbX KUBOTHBIX, THAPH, IOKIEROO epn, Ma-
pasiTICCICHX uepBeli oprarop AbXamIs HeT. Ottt ABIIAT Becit 0
BepxHoCTHIO Tena (puc. 27).
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MOYEMY MPOUCXOAUT CMEHA
3KOCHUCTEM

Uens ypoka:
T Hay UL OBHACHTS Db CMEHbI SKOCHCTEM.
LR AOCTDKEHI LM HEOBXORMMO YaHaTS:
 KaKie AKIOpHI BIUSION Ha CMEHY HKOCHCTeM.

anponorenmait
daxmop

parcrop.

Pr—

daxrop

oayseatmax eaeyions sompocos. 1pesuionss ooft BapHANT Ktacsy.

TIpi yAatemi Kk oG BIALA M5 GHOLPHCSA OCTATLE SOMIDMAT eFO

NCCTO, HORBIIIAOT GO0 H BAATOIAIOT eF0 . Baiew ToFza 3060~

[Py —"—————

“Hab.1107195133 O/IIM HTeM K€ IDHPOITLIN 0FeKTOM, MOZKIiO VBi-
JTh, KAK 3MTHO HaMeRSLeTCs ero 00K B Teverite roga (cxexa 18).
BAUICKRNas B KONILe TeTa CTeI Tie TOXO3Ka 1a T e oremh Beciioff,
KPACOUHYIO OT ILBETYIIX TIOTIbIANOR, HPHEOB, IPHMY, KPOKYCOB.
Bunitit ec, O7ETBIt B CHEMBIE ¢IIANKIY, COBEPIIEHNO e NOXOK
Ha ocemmti, OKpAIIENTLI B OPANIKEBbie, FeATHE, GarpANLIe Kpa-

Crenals
Barropus e

| Buomwecsuit - ASwomiicckut dukrop - Antponorennsi
AKTOp—ACATEIMNOCTL  CATERMMOCTLNEAMNSON  BAKTOP- ACATEIWNOCTL

nnuos caer conmzamne
mapasunan Tanone pacpymonne
pr— i
Toueprypa.
cormancpex
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Omurr 3. Tpagmucckoe moxeamposame.
MojteapoBaiie Hpoecea KPYroBOPOTA BeLECTS B HPHPOE
Tete nompedyomes:

1. Pacneustaiias cxexa

2. Maprep

Orans pacoria

1. Mpowamait excer o kpyrosopore sozs » mpipoze.

Commite Harpesaet okean. BOKa HCTAPAeTCR ¢ MOBEPXHOCTH
oweana i noxiMaeTcs mepx. Ha Bcore BOTsHON map oxaK -
TCA I IPCBPAIIACTCR B KATICTLIH BOAH, 06pasyioTes obraxa. Mo
o61aKoB BNAAAIOT OCAKI: A0, cHer. BOxa HomazaeT 00paTHO
B OKeait. A ec;TH IOAYeT BeTep, 06:1aia OKasKyTes Ha cyiei, Tora
WS HIX BLNAAIOT OCATKH, KOTOPELe, HOMAZAIOT B DK, TIpOcatit-
BAIOTCA B SEM.TIO ILTH BHIAZAIOT B TOpaX. Pekit cofupaior BOXY Ha
cye 1 HecyT ee B oxea, T.e. BoIBpAMaIOT 05paTHO. Tak NPOHCXo-
T KYTOBOPOT BOTH B IpHPOZE.

2. Pacnouarall peacrannemyio cxexy. Cxewamivieckst o6osuass ia el sco

Hporcens, KoTOpHIe IpOMCXOAT ¢ B0, Tl Hasma

i &

v VvV P'S
v

Crexa t

3. Ofscun omOKRCEHIKAM, KAKOH THI MOTCTHDOBARNS. TSI HOTOH30-
B, A TakKe PACCKAKH, KoK TPONEXOUT pOLLece KDYTOROpOTa BOR
» upupoze.
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Baarogaps eI AdOYSIN KHCTOPOR 3 ACTOTHBIX Ty
SMIDBKOB HIOCTYIACT B KPOBD It PASHOCHTCS 10 BeeMY TeY, a Vrie
e 123 13 KPORH — B JETOUHEIC Ty IMPHKL.

Tlonan » KkteTki, Kie10poA BaaKMORGHCTRYET ¢ OpraMICCKINIT
BEIIeCTRANL, KOTOPbie Tl M0TPeGIseNI € MfIelt, TP STOM BbIpY
GATLIBACTCA DHEPII, HEOOXOMIINAT 17 BOEX IPOILECCoB ANHEEs
Tenbmocri.

UeT0BeR ABIINT ATMOCGEPHLIN BOSAYXOM, TIPEICTABIIONGIN
ool exech raso.

oAk 0N © MHGOPMAILIHEI 0 COETABE BBXACMOTO M BHUEHXACMOro D05

Ayxa, npHDezemOf B masI e 6.
Gkt B0 MO0 CAEATS H OCHOBE QHATIHI RARHOM HAOpMAIII?

(CoCTAB ILIXAEMOR0  BLLILIXACNOF0 BOAYXS

Tabugat
O, uneaopon) N, asom)
Broeesit 20,04% 0%
Bos
[— 16.9% 0%
Bonyx

@ e T e ————

®©
=

OmsIT ¢CoCTaB BABIXAEMOTO W BEIKIXAOMOTO BOSIYXa»

Tl HOCTE0BT COCTAB BLIABIXAENOTO BOTYXa.

TeGe nompesylomes: IpoGpIa, MIAMKATO AAKANYC, CTEK A
Hast TPYBOUKa, TAMION € ACIHIPIUIIDYIOLLIM PICTRODON.

Teopnst

JIOIa3aTe LCTOM HATIWINS B PACTBOPe VIIEKHCIOTO 1433 ABIS
eres ero BaalivoeliCTRe ¢ MIUKATOPOM TAKMYC, TIDH STOM TAKMYC
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(CeHa IPUPOIBIX COOBIIECTS MOKET IPOXO TS IO BASMI
N BHOTIFICCIILX, ABHOTIIECKITX (BKTOPOR H eTIOReKa.

Chema cOOGUIECTS TOX BAWAIMEN FUSETCATEIBHOCTI OPTa-
HH3MOB JUTHTCS COTHI I Thicsis 7. T1ABIYIO DO/Th B OTHX HDOLIeE:
cax srpaior pacteni.

ECaut eMena cooBIIecTs 107 BIARHEN AHIHEACATETLHOCTH Ca
X OpraIaNOD — HocTeneN bl it ATHTE b TOICEC, OXBATH
"BAIOIIIE TIEPHOA B JCCATKIN, COTHIN I AQ7K€ THCAI T€T, T0 cMena,
COOBIIECTD (71eXaIAs B OCHOBE CMEHH! DKOCHCTeNM), BHBBANNAT Ko~
STOABHOCTEIO He:A0BeKa, POUCKOMIT GHCTPO, B TEUEIIE HecKo -
KX er.

Calfra (catiea usu cmennas anmuzona) -
ofWTaTens papmHEEX, moTVIVCTHMEMX X
cremusix mpoerpaeTs. Heoper: choet gesTers:
HOCTHO HOCTABILA CTOIEYIO ARTIIONY Ba TPATS
eeamosems. o 7ol mpieie caira Ghixa
aanccena » Kpacayo kmiry xat: sunnpanmit
B, B macToAmee BpeNa VIIATLHOE HNDOT-
Hoe NOEO BeTpeTHTS b B Kasaxcrane,
Vaercrane, Typixemn n Mowronu. B xa
SAXCTANCINX TOAYRYCTHILX M CTenX oOWTaeT.
Goxee 150 000 rox0s Aamuoro piza.

BHETPOE PAIBHTIE DKOCHCTEN UACTO CONPOBORARCTES oKD
IEHHEM HX BIIOBOTO PaSHOOGPASHA, SANCLIENHEN IPOIECCOD
canopery st 1t yoroffuisocri. B peayastate B TaKix oKoci
cTeMaX GOPMIPYIOTCA COOGUIECTRA VIPOUERHOTO THIA C Geolt
BigoBofi CTPYKTYpoli. HampitMep, pasHOTpaBHLIe TNt UeoBeK.
IIpeBpAIAT B MAIINI, HofiMEHIbe TS’ OKAILBAIOTCS 0 THTHNI
BogoxpanTIaNL. TaK, PACTAIIKG UETHIbIX SENED B0 BTOpOF
nozosie XX BeKa MPUBETa K YHINTOCHIO €CTECTROHMBIX cTert
Hbix arocieren » Kaaaxcrarie. B peay IsTaTe iedeaTit MUoTite it
HaCEKOMBIX, MIICKOTHTAIONUIX, PASITINbIE BHS TPAE.

* Holiwen e 726 ~ 1Y, PACIOTOKEIIBE B TOMDASX DK, EACROTHO SAB:
T BTN P AR e
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JINIXaTEABHAN CHOTEMA HETIOBEKA COCTOHT 13 ABXATETBHLIX
yTet 1 nericn. THo AbIXATEBHBIM TYTAM BOVYX TIOSAACT B er
Kite ~ 1aBHble OPTaIb LIXaH s JIETKHE COCTOAT 13 MHOTOWHCIIEN
HIX TYSBIDBKOB ~ 436601, OILTETEIIIbIX KPOBEHOCHBIN COCY AN

(puc. 28).

JlsixaTeasHas cueTeMa

aersone

Puc. 28, Terscne wencmexa

L )

Jlersie wweior caomnoe erpoenie. Kieopon monazaer
KpOBI © IOMOIHIO NIKPOCKOTIECKIX TIYSHPBKOB — aubeo.
B xasicios zerkon Gotee 300 11 a155e0. ORIt MEIOT Wapo-
oBpaznyio dopuy, U HowBONAET oOpaGaTBATE GoTOM
ofent monazalomero B mirx posayxa. Hx ofman naomazs, co-
cranaer 70-90 .

Jlersie BunoTAOT GoTpmolt 0GLeM paSoT. VeTanonteno,
0 B CYTKN HeA0BeK cOBepURET 0K070 20-25 THCAY BAOX0B 1
‘wau10%x08. TIpit 3T0% tepe3 opras IpoXoxT b cpemsex 10 Tiesrs
aurpon poszyxa.
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i, Hiawensiercs: 00TIK IYTa 1o Mepe TOr0, KAk Becioli i 7eTom
aauBerTaloT ia HeM paaibie Tpanki. B T0 ke BpeNs, KPONE CeaoibiX
HNEHeHITi, B IOCHCTEMAX IPOHCXO/AT 1 MIOTOTETHIe HaMeHeHI.

Tht yike 3AEIID, UTO dKOCHCTEMa ~ 970 YoTOMMHMBAS, caMOpe-
TyaupyIomasea cueTea. OIHAKO 0GR DKOCHCTEMa NOCTORMHO
PAIBUBACTCA, T.c. B Hell IPONCXOLAT HINEHEHIIA, KOTOPHLe 0GLIIHO.
CONPOBOIAGIOTCA KOTNCCTREHHINIT 1 KaUCCTBCH HLINI TEpeNeHa-
M. Tak, B IPOILecCo PATBITILS: HKOCHETEMS! IOCTHIE COOBILCCTEA B
Heli 5aMEIaIoTs G07Iee CTOKHBIN, C GOTaTIM BIOBLIN COCTABON,
o coiolt cTpyKTypoit. To ecTh B 0CHOBE PASBHTIL DKOCHCTEMb!
IeKNT CMERa COOGULECTS (PACTUTELHEIX, HUBOTHBIX, IPHOHBLX,
MHKPOSHOTOTIECKIIX), BXOASIGX B COCTAB GHOLEHO3S AQHHON
oKocuctest. Hanpisep, 1a IDOTSKENII A0;1TOT0 BRENERit 03epo
HAUHHACT 33PACTATh I NPEBPAIATECA B Borloro, G010TO — B VT, @
ayr - » ec.

Ot e 0 paccsoTpH puc. §8. Caenadt My upoercr «Kumonen:
72 spestemte. OTPOmE B Het OCHOBRE YTAIM CHOM ORROH JKoCHTOHS
apyra.

B 03epe KpYTOBOPOT BEIIeCTS He SaMKIYT, TIOJTOMY «MYCOP
He TIepepaGaTLIBICTCS TOTHOCTHO, 4 HAKATIIBACTCA Ha e, B pe.
aYILTATE YCIOBUA NRSIOTCA, N HPEAKO 036po saCoTATHBAETCS.
OCTATRI MXOB HAKITBAIOTCH, CHPECCOBBAIOTCS, TIPERPAIIAIOT
o513 7opd. Ha NOACKXAIOMeli TOBCPXHOCTI! HANIHAIOT PaceeThes
IYTOBble TPABKI: CHANATA BAATOTIOGHBHE, JATEN TAKIE, KOTODHE

PACTYT B YCTOBHSX Y MEPERHON BIAKHOCTH. OOPASYeTCs 1T
OHAKO 1 HA WBETYULEN JIYTY KPYTOBOPOT OCTAETCS Heaa

A —

YT HauMRACT 3apaCTaTh

xycrapumcanir,  Tou-

Ba ero ymornserea, n

agecn nocensoTes e

penss. Cuauana Aepens:

B HewHOTO, MOTOM HX

uneno ypemmmBaere.

U ot yaxe crour ec ¢
AyrobIMH nOASHANI. Puc.88. Oxena Guonenosa
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(@) P st mosnmue oo, D e oo

Puc.84.Drocucresa

DrocHCTeMa ¢ TOUKH pewIs MINEBbIX BoauOTelicT Il opra.
HHIMOB AeHTCSH Ha B3 APYCa:

~ wepxmnit avtotpodmti (caocTosTenbI0 MiTaMuicn)
APYE, W ¢3eeRbI T0sCs , BKTIOTAIOIAT] PACTRIS I X U9CTH,
CoRepAKAIIIIE XI0POGILT, TAC MPeOGIaTaeT dUKCa IS DHEpriT Cre.
‘Ta. OpraIsMB, BXOAAUGIE B 3eTeRbili HOSCH , HATHIBAIOTCS ABTO-
TDOHBIMI, T HPOYIORTAMH. OCHOBHOT| 0CO0CHROCTBIO AR HBIX
OpramaMO ABAAETCH CNOCOGHOCTS O6PAIOBHIBATE OrAMIICCKIE
BOIECTEA 12 HOOPFAMIECKHX B NONECCo (OTOCHT3A;

~ mwm reTepoTpombI (TTaeNBll ApYIHMIE) ADYE, W
«xopuepLili H0Cs. OPralisMbl, BXOTAIIE B AaNbIH HOAC, 10
€310T OpTaNIECK e BeeCTa, CO3AANHEIE ABTOTPOGIMI, TAK KaK
He MOTYT COMIABATH HX CANOCTOSTE.TbHO. O HAJBBAIOTCSH TeTe-
[T ————,

B 1000ff CHTEMe HeA0CKHO 00pAIYIOTEs OPTAIMTCCKIte OTX0.
ABY (TPYIIBLKMBOTHBIX, DKCKPEMHTS I T.I.), KOTOPBIE TAKKE MO,
IVE CHYAMT HMILeli ATS T€TEPOTPOGHBIX OTAMSNOB, HOTYIHS
X HASBaHIe PEIYUCTOR, WM CATIpOGUTOR.
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‘Cocran dioCHETeME! TpEACTARTCH ABYNA TPYITAMI KoNTONCHT
7082 QGMOTHCCKHOH ~ KONTORCITH He:K RO TpHPOAS (dK0TOI) 1
GuOTIRCKIMH — oM TOEHTE ROl MPHPOSt (Bitoreo3).

Buouenon ~ cobokymiocrs npeicrapiteneli pacriensioro,
HIIBOTIOTO MITpa I MIIDa MIIKPOOPFA I3 NOD. DKOTON DITIOUACT A3
LIABHBIC COCTABIAOUDIE: KIUNVAT 50 BOEX €10 MHOTOUGPAIIIAX 1po
ABIEMIAX 1 1€OTOTIMIECKYI0 Gpey - ousa, TpyT. Boe Komorer
L AGHEON HOTMBI HAXOLATCS B HIOCTORHHON: 3 GIO7KHOM BHNO
eficrain (cxena 17).

Cxena 17
Buomeros
pactemts sxuBoTIbE MHKpOOpramIMEI
(duonenos) (s00mero) (nicpobuonenos)
-
~
n
Broton
reoormecias

cpena
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) [ Poruonma om0 opramsas obusano Garopi i o
631, MITAIONIIICEA OPTAMINIGCIINNIT OCTATI AN MEDTBLIX.
pacremii n acmoriax.

Uaimie Beero BIRIMOCE L KOMIONCHTOR DKOCHETEMb padire:
CKH MPEACTABIAETES! B BIAC OFHCKTOR, COEAMNCHILIX MEALY CoBolt
crpeakan.

Puc. 85, Bawowocnsas KoNToReRTOR aKocHCTENS

1. Ha puc. 85 npexcrannena sxocuorens.
i —

B remame » puze cxewst ofosman ot

ouomenTon arof axocueresst. oz,

KT 13 RIX ARIACTOR TPORVLCHTON, KORCY

stemtos e peaymemTon.

2. TipeacTanenyio axocieTesy w3oops-

ouw wae wpyron e (puc. $6).

Capermas obosmas cagn.

5. Pacoramn, Rowonenmt SkocheTeNs B

mpasOl saNochH. Tl o

[ ————

) oo aocucTeN: Puc. 86, Kpyrs Bema
) TpAD, ACTDeO, SN, AITEpIILA, KySTEK

) e, acrped, yr-year, aare

) Acoraps, pacTemes, oGesb, maceroxie.

0 Y T E—

‘Halnia 3eM17 OTITACTCS GOTHIIIM PASHOOGPAIHEN BIAOR I CPex
OOMTANIS — 5TO MIKPOOPTAHMMI, UBOTHE MMP (HanpiMED,
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6. Pearcyist na piemune BoselcTS.
7. Tiamvmsaian i soropesocriauss Somoamst Somme

(#) | Muramne ~ mponece nonywenua opramanon seprint n
nemeers uepea niny.

R e LR R

B Aasekie ppesena o cunTa-
a8, 9410 pacrenie, mepenepuyTOe DI
rosopolt, — 910 uorsoe. B Kopre
nterores scenyiox it por. U pacrente,
nepenapupaer mumy, xoGuman cc B

Ha crpammmax crapummsex
BMECTO KOPHSL PHCOBATH MATCHLEIX
EAOBENIOB, 13 TOTOBH KOTOPHX poc-
0 aenemte mober.

B 1o spews eme mirsero me G0
napeorio 0 posaymmoM miTamm
pactemiii. Ho moctenemno yuemste craii bce Gorbie yonasats
0 HKIIHI 310X 36:CHAX OFARIIMOD. CTATO SCHO ~ PacTeRNe IHTa-

Paceaorpu pue. 21. Caexal uBox o mMTamist pacremel, Sanomin cxe-
Ny ollirame pacremuis. JIononm cxewy MAQODMAIHeR M3 TeKCTo

Puc. 21, Toeraae pacremt
OpHI pacterynit IOTTIONIAIOT W3 NOWBH BOXY 1 MIHEPATHHbe
COTH, 0CYIIECTRIISS TAKI OGPAsOM TOUBENHO00 MHTAMH.
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KAK OPTAHM3MbI MTOAYYAIOT HEOBXOAVNMbIE
/AAS KU3HY BELLECTBA U SHEPTUIO

Uenm ypoa:

Tl HaYHMLILCH PA3AWSaTh TUIBI MATAHWR ODIaHSMOB;

# Tl HaY MU COCTABNATL CGANAHCAPOBAHHYIA Ao
ntanis.

In% ROCTIDKEH e neih HEOBXOAMMO Y3HaTb:

' KaK NUTAIOTCA XMBLE OPFAHMME,
410 TaKoe paumoHanbHoe NuTave.

domanie:

e poccsopa. ButGepi masmeaeme Gy, Onpeseans esey ypoa. [lo
nOreoNy c108Y cocTaR Pt accomamyell.

1. CnocobHocrs K canonoc:

EN
npossezero. s
2. Kauecrpenmbie nponicecst [m]
B oprasye, KoTopbie saK T
1oTCA B MaNeTemI €10 OpraIsa
.
O
a

3. Hamenbias crpyxryprias
XMBILA oprauMaMA paCTERIH it
aBoTHBX.

4. CiocoBitoeTs opramisNon
K Goee i vemee axTiBHONY [ |
nepevemernio.

5. VBemmuentte accs! 1 pas- 7DEEEUZ|DDEID

‘epon opranmaa.

EJ

D:IDDDD
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Jlas Gonbunmmen
Tpodustit Tien mTasis.

SKHBLIX ODrANHINOD XapAKTEpeH TeTepo-

@ TeTepOTPOWS (TETEpOTPORIIE OPFAHNINE) — 9T0 OPFARH
Mbi, ILHTRIONCCS. TOTOBBINI ODFAMIIIECKIINIE BelecTaAN
ADYTIX ODFAMIaMOR W IX OTXOKAMI.

R AR RN

Kpowenmax GyposyGra — oo
pLYE 0N OKOTO 5 C, Be-
cont 4 rpamna. Be peropa: o6%-
ex cvenennoft 3a femh I B
TPt pasa Goabime Macos e Texa.
Ona, rax 1 poe uemie HpoT-
e, OueRD GHCTPO. pacxoyer
emto, novTouy ee oprama mo-
crommio Tpedyer exu. Vuemsie
omenuIi, w0 GyposyGia 3a cymii eor 121 pas. 3a 570 Bpess ona
ebenaer oko1 10 rpasns Ky010K Mypavies. B 910 Aporioe
PONYCTIET XOTh O HpHeN I, OHO Yper.

Tpormerait rexer. Cocrass sracrep «Tomst mrasst. OGey A paory 3 mape.
rpyume.

Ot miTaores pacremnsnt ~ pactureasHosLe. /Ipyrie
SKMBOTHBINI (XMILEWIH). CPEIU TETEPOTPOGOB NOKHO BCTPETHTS.
CATIPOQMTOB, KOTOPhie NMTAIOTCS OPFANHUECKHMII BOILCCTRMI
PATATAIONGIXCA 0CTATKOD acremnit it ANBOTHBIX. ORI B0 MHO
SKeCTBe BCTPeUAIOTCs cpeit Gak Tepul (MOTOUHOKHC e GaKTepiH,
(GAKTepIH PHICRHS), CPe TPHOOB (0T ILecert 10 TPHO0B, HOTPED.
ANIIX HeOBEKOM B TILY). B ANBOTHOM NIpe K canpoduTan
OTHOGATCA HEIOTOPHIC HACEKOMBIE (AYKH-HAROMHKI), AOAACbE
HepBH, MHOTHe paKoodpasHie (peunnie paxir). Cpemt KPYMHBX
UpeACTaHTeIIeli AHBOTHOTO MHPA €T ITHIS (BOORBL, TPHAB,
CTepBATHIICH), HeKoTopbie PIGH I DA AHBOTHIX, KTO HiTacTs
a0 (rHemsI D).
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Booaymioe mianite pacrensit Hashmactes orocHuTad0N.

‘Boe KIBbIC OPFANMISMM IHTAIOTCH, TAK 4K MHILa CORCPIRIT X1t
MIFLECKIe BeIIeCTRa, HCOXOAMMNbIE U5 CO3ARHIST HOBBLX KIETOL I
ofcenereinis pRepriteit nponcccon, NOCXOIIUIX B OpramaNC.
Ho CIIOCOG! ITaIS Y Opraiia OB pas b,

Benosans ompeaesenste mowsm «orocruress. Heomay cxewy 7, ogap-
MyAMpYit oupexeienme mponecen GomocHITeSa. OScyH PAGOTY B Hape 1
rpyume.

Crena

PacTenits YAaBTBAIOT HEPIIIIO COMMENHLIX TYvielt 1 C ¢€ 0O~
b0 CO3aI0T opraneck e BemecTsa 1S Heopramecix. Taxoit
THI METaNIA HOCHT HASBANIE ABTOTPOPIOND, @ MpeACTABITECH
TAKOFO THIIA MHTAHIS HASIBAIOT ABTOTDOGANM.

T —
s
e s
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C HONOISIO THKTOTp A e TPAJIECEYIO MOTET: 00RO U3 cBofcTD,
ey e opraEs. TIpeACTanD ee B Ktacce. O Kakow chocrse.

Pews? B Kauecrse mpimieps NpeACTARISHA MHKTOTPONNA GRHOTD 3
Coofiers saporo opraia. Onpese it 10 chofiersa.

e 1. Tl s WA AIKaM OGO OTTHNGITS ACTRHE CYTIECTRA O O0bEKTOR
eamott upupozei?
2. Kakite GHOTORIIScKse HPOECEM HPHEYIII BN opramseast?
3. Kakoe SHAUCHME HMCCT HSYUeHHE TPOIECCOD, HPOTEKIOIHX B AHEHX
opramsax?
4. JLna OBt S TpoecCH NI HORAOGTCA 7 Sl

(CoeTaBn KOpOTRII HOIOTIYeCK A TEKCT, HCTOTLSYA COTA (pOCT H DA

o, emrmaes, ¢orxames, paEORCes, mwKees. TocTapalt-
RN e ———

Onemt 690k padory ma ypoke, SaKOWDI IpeRIOAEmA.
Chocit paGTO a VPO 4 TORORER, HoTOMY WT... .

(Cuoei PAGOTO 1A YPOKe A e COBCER AUBOER, HOTOMY T
Choelt paGoroi wa ypoke 4 HexoROTER, HoTONY Wb....
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5. Cryers BoaayX o MaseTici it eymali nyibe.

6. Banowni OKeAMIA TPIHGOPA, KAK TOTHKO YETMIHIIL e
Bt ytap nytbca.

B OTBeTe yKaIKiH TOTLKOTIPABITBIbE OTBeTH (HaTpIICP, 123456).

2 9

Batanme 4. Ha puc. 78 mpeacranzemss wvs mopeCres
snepri:
@) aaxna naxaausanus ’
6) coemoduoduaz aaxna [F i
BT TaMIIOUKH CRETAT OTHHAKOBO, TO Kakast ks

13 9TUX 7031 BYACT NOTpEOTATS GoTbine omepriny,  Puc. 78

& Kakas Mebine? Tlouemy Tak IpoHCXOTHT?
Saxanme 5. Karoft 5 HETOUmIEOR SHOT, TpOACTARAGRT o puc. 70,
‘Tpedyer e 3utpar? Kaoft 5 X OKASMBACT MEHBIIE RETATHBIORG
A 1 OKPYROOMYIO Py

Puc. 70, Herowmman smeprizc

"7
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3. Jlamsie samsmnn 5 masauye 4.

Tasvugad
Tpnow s Hamvenosanne 6m0x  O6mas saopuiinoers,
Bumtpac

Osex

Mo

Vaam

4. CQopMYIUpY BLNOJ 0 SHANCHIN PAIHOHATLIOTO THTAMITA.
5. OUpeXEiE COOTBETETRIE COBCTRCHNOTO THILCBOTO PALLOH
MpiNIIM paroHATbHOr MTAIS.

LY

Puc. 22 Bemecroa, neobxommme a1 s

I p—
Hamuumt KopoTioe micko 13 5-6 npexosenl, onemMBan
B0 gesmenbiocTs Ha ypoice. THCHMO AOTIKHO HauHHATHCS
PUBETON 1 5aKaHUMBATHCS IOKeTAMMANI.
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Satanne 8. VicuKn, OTHOCHTEASO KUY To1 HACCAAI TEIIOXOXA Ha
XoI®A B moKo® 1 OToCHTEASO KKK 0B ARKEToR (puc. B1). Kart
SHAKOM GYACT TIOKAIANA THACKTOPIA HORIS OAORER, CCTH OR HATH
HACT ABHTATLCA IPOTHR SO TUIOXORS €0 CKOPOCTLID, DABOH ko
poc emToxoaa?

Puc.81

Satanne 9. 14 ero, mepeABrtch b 3850 IONEOR MeCTHOCTH, O e
DKo HEG3YROT T HASHmACMSE MOKPOCTYTSE (puc. 52).

Puc.s2

Saganne 10, Onpezeass cyory 5a (HeHOTHSoRAREY 0) QT TTHULCKYIO SHEp

i mpGopos MomEocTH0 250 B34 2 waca Hpi Tapige 20,25 Tene.
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Baxa

6. Banomun maisuyy 16. Pacrpese MHCTpySMCRT i NeX NI,

Y MAILe GETOBEKON, B 2 CTOAOHKS 1O CHOCOTY X MSMENENHA Aane.

1. Wpeituas uraa.
P s———

5. Hoxumpst 115 pesicit Gymarit.
6. Harteperox 275 1a71bi1a nopTHioro.

3. Tycemumumli TpaKtop. 7. KOHLKN 415 GUIYPHOFO KaTams.

4. Cueroxon.

8. Tonop 15 pybici Berok.

Tatnua 16

Bagane 7. Ha puc. 80 IpeCTISeist RASBARHA TPHGODOD W FHOTHMH KA
pATMERTOR 97X WpHGOpOR. ONEAEIH COOTITVTRME HASDANIA I BCTIe-

FO B8, VKA1t KaKYID BEIHEY HSMEDAIOT KA TPHSODOSE

exomma.

A | Bapowerp anepowx

B | Toowern

Puc. 80.Tpuopss
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Cexommmna — suzewik”
Kazaxerana. OBraet s o-

SBHRO-CONHKOBEX Y-
mmax  lentpazbroro 1
Bocrourioro Kaaaxcrasia o1
50" ceneprofi mupotst 1 10
TpanIs Ha fore. Oa miTa:
Ho macexoMbuir, Ocoben
Ho T10GHT capatonsix. CeeBIRIIA OeHh TPOKOPTIES — 30

OpraisMb, KHBYIDIE MM THTAIOLBIECS 30 CIET APYFHX it
BBIX OPrARHIMOR I GOTHIICH NACTEIO HAHOCRIE KM BPOX, OTHO
csres ¢ mapaanTaw. HeicoTophie IapaaiiThi AUBYY fa Tertc Xo03siiia
(HanpMSCp, BIIW, 6710X3), APYTHIC ~ DHYTPH, DHISBIBIS ASIIIHBIE
2aGonenanins, K Mt OTHOCSTCR IPCACTABHTCNI PAGKBIX Haper
BipyC rpinI, GaKTepus: TYGCpKyCoNAs A0TKa, ANSEHTEpiiHAS
aneBa, Gurut erents, aCKapIS, OCTpIIDL AP,

‘Thi HOGTORIINO S0TPATIBACIS OTIPEEICIIOE KOTIICCTSO DTCp-
Ut 0 ABIKEHIE, ABXANIE, PAATOBOPH, MBLICHHE § AWK Ha
ot et Goriee axTIBHBIt 06pU3 I BEACTCA, TeM BoTbIIC DHCp-
U SATpABACTCR. BaaNCI HaPICKOTOBAION DIICPIII B OpTaIIEN
OGINTEABIO AOIANA TOCTYIIHTE OB, 3 €€ KONIECTHO JOTRIO
cootnercraonats daTpatan. M 9T DHEPIISL HOCTYIACT K Tode tepes
miasie.

TIimanie CTATACTCR PAINORATHIEIN, €CTH OHO BoCTOTTACT
SHepreTI K He HATPATS OPTANING i OOECTCTIRACT €ro TOTPe
HOCTH B IIACTIICCKIX BollleCTRaX.

Cyrounan a1opiiocTs, MpOTYKTOD MTAMIT PaccTITLDACT-
L IBIYATBHO ¢ YIETON 0TS, BOIPACTA, POCTA, Niceb! Teia it
e eBtON QUIIECKO HATPYIKL.

© DWdeUK — IDOACTAMTOIH DACTHTUISHORO W AMDOTHORO MDA, KOTOPHE
PCTPOUAOTCA TOKo B OTPOACAEHHGM MecTE 1 GOTHIIE RHTAC B GIPe.

@
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JIOPOTOM NIECTHKIACCHHK!

Tht MPOAOTKIIIL NYTMIECTRNE B YRICKATETSHAL AIp ecte-
CTBeHHO RAYWHBIX JRARIH.

BO B10poil aCTH YUEGHIKA TeGe TIPEICTONT SHAKOMCTSO ¢ GHOTO-
riteit, Quamicodt it axoTor e, Ove MHOF HETEpecHOIt i HoTeaRoft
HEQOPMAILI T5 YIHACIIS O TeX ABTCHILX  IPOUCCCAX B IPHPOTE,;
KOTOpbIe TeGR OKPYKAIOT exceHeBHo. HHTepecas MEGOpMAIILA B
Tl KIHITe NPEICTABIT TeGe SHARILA O TOM, KaX STl IIPOTIECCH Ipo-
HCXOAS It KX OHH BTIOT KA THOK AKIIHS.

‘Tt NOIMENT, TO CYINECTBYeT HEPAIPHBHAN CBATD UEIOBKA
 TIPHPOAOIY 1 IO NINEHEHIIE OTHOTO KOMIIOHEHTa IPHPOTH Hempe-
MOHNO HIMeRIT ADYTHe.

Tst mpommKHemI B MEp GHOTOrecKiX 3axomos. Iloamaxo-
IO ¢ HOKOTOPHIAGE TaliHaNIK cBOEro opramaa. [loTyuenmse
SHAHI TOMOTYT TeGe VCTIeIIHO M3YUaTh B CTAPIINX KTaccax QuIn-
Ky, XIIMITI0, GHOTOTIII0, TeOTPAQIIO i IPIMEHATS IX B HOBCEIHes-
o —

L% TYNIIEro BOCTIPHATILA MATEPHATA B TeKCTe YEGHAKa AP~
O IPHQTOM BELIETENH TaBHNe TORATI, KOTOPHe HYXHO
SamoMEIITE. MeTKIIN — aI0TCA ONOTHITE b CReferrs.

Tocte Texera Haparpada PeTATAIOTCS BOTPOCH 1 SATANIS.

FKEJAEM YCIIEXA!
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Orans padors

1. Botpenct s Oy Mars Makcer pyKana.

2. Ciael Bee uacTH, Kak NOKA3AKO Ha cXeMe.

3. OBBSICHH ORHOKTACCIIKAN, KALYIO MOACT ThI COTAA.

4. Paccicasiin, Kak NIBEPraiONUics BYIKAH YIACTEYeT B MPo-

iecee ropooSpagonata.

‘BoineTpHBamHe — 9T0 Mpoilece PAIPYIICNHS i HIMEHEHIIS TOp:
HBX HOPOA A TOREPXHOCTH CYIIH HOR RSN YC1ORHIE IPHPOA-
Hoit cpez.

Pagpymentite ropibIX M0POA IPOUCKOANT MOR AciieTniteM Xit-
MITeCKIX NPOTLeccoR — pacmeopenus W eujenavusanus. Boga,
TOMAZaA Ha MOBEPXHOCTI: NOPOZM I B TPEUGIRY, HAWHHaeT
e pacTRopsTs. Uen ryOiKe TPENNHA, TN oMb 0N H
nozmepractes pactsopenio. Ipesize KCero TOMY TOABCPKeHH
useecmuaxu, xamennas cov, aunc.

Omuar 2. Tpeameriio-rpapiriecioe MozeaHpoBamHe.
MoZeaHpoBaIe IPOICCCa XHMIUECKORO BHBOTPHBAMNS
Tede nompedyiomes:
1. Tnacticonsilt npospaunsilt crakat (0,5 1)
2. et rpasiti
3. Tlonaperas cot
4. Boma
5. Mapiep nepwanentubii
Drans pasorst
1. Ha Ao crakana iachis Meki rpasiti.
2. Tionepx rpasis - coft noBapeniof com.
3. Tpernti caofi — rpaniti, mepevemammbii ¢ mopapeniof
comsio.
4. COTACHO TeKCTY MAPKEPON A CTaKaie NOATHIIN CI0K.
5. Mepentio Toukoll cTpyfiKoli nATHBAN B CTAKAN HeNHOTO
BOA M HAGTIOAAM, HTO IPOHCKOAIT ¢ COTBIO.
Oumpasich a Texer, oGscHH, 4T0 910 30 mpoiece. Kakof m
MozeTIpoBaIS THI HE0ABI0BAT?

kil
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2. Menonbayst masauyy 3 coctass cyToubll paINON MHTANIS.

Tatrua

KAJIOPHANOCTE TIPOTYKTOR
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Uens ypoxa:

T Hay AU TPaINECK NPEACTABITE 1 OB
B3MMOCES KOMNOHEHTOR SKOCCTEM

19 AOCTVDKEHWR e HeOBXOAMMO Y3HaTD:

V1 KK KOMIIOHENTOR COTOMT KoCHCTEM;

KK KOMITONEHTb KOCHCTEME CEaaME) MEX/ty OG0T

&

T T Trp—_————
e A AR S ——
e i saTpysenses, pocnomsyes ToRCKKO

st

Kak 13BecTHo, KMBbe OPraHIIMEL M X HEKIBOC OKpYeHite
HEPASAETINO CHISANbE APYT C APYTON i HAXOIATCS B HOCTOSHHOM
BoaMOAEHCTR N, 06PASYS DEOCHCTEMS.

DroCHCTOMA — OCHOBHAS (YNKILIONATBRAS EANNII B D10
JIOTUH, TMOCKOZBKY B Hee BXOAST i OPrAMMIMM, i HEiBai
CPea — KOMIOHEHTS, B3NMHO BASIONIE 1 CBOFICTRA APYT APYTA
M HEOGXOIMbie A5t IO/VIEPRA RIS AMIIH B 1Ol ee OpNe, K0TOpast
cymectnyer na Bewe. Hit ojlth 0praiiaM b IPHPOC He cYILeCTnY:
o bize axocHeTeM.

axate neasss. Osacin, noveny.

- -
e ot
=

@) aomas ) Geie Nepems ) ctom P

@ Paccsorpit puc. §3 H OUpeXeAH, K3 3 X MOCHO HATRATS OKOCHOTENOM,
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enaTensHo MPHHINIATL MY 4 Paza B AeHD 1 B OTHO I T0 Ke
‘BPONST B SABHCHMOCTIT OT PEKHNA AHST.

1) 11t sapTpaic fomKen cotepath oko10 15-20% Beero cy-
TOUHOTO PAIONa, GHITH PEIMYILCCTRERNO YITEBO M, TCTIo
yesostewbie;

2) uepes 3-3,5 waca 1opoli ~25-30%, Genkoo-yraesos
Hbilf, MPIMEPHO IOTOBHIA CYTONHEIX AHPOB;

3) wepe 4-4,5 waca: obex ~35-40%, Genrcono-yraeoxHbt 1
ocTaBmascs TaCTE KIpO

4) uepes 2-3 waca, yaum - 15- 20%, HanGonee yeosiexsie
HCTOWHIKI GETKOB 1 YIIEBONOB (KICTONOTIOHbIE TPOAYKTH, 31aKo-
Bte).

TipaxTiiecias pasora N: 8
Cocrapaente paiHona IHTaRHS

Ifean padomu: HayuHTECS COCTARANTE CYTONMBIE PALHON, YIIt-
“ThIbas HOPMBL IUTAHAA.

@ Paipion (am.) - cyrounas nopts mmy.

Xox patorit
1. Tlosuaxoubes ¢ uiopmanstelt o cyTouofi motpedHoCTI
Geicax, UPaX, YII€B0NaX HoHeprIH Aetelt 11-13 7T,

Tatruga 2

Bospacr  Ber-  Kupu  Vraosow  Ouepremmueckan

=13 © ® enocrs
e ®
Tesows 85 85 340 2450
U1 @ 10 2100

@
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Pasaen 6.4

3HOJIOrHA
N YCTOMYMBOE
PA3BUTHUE
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Casoe siarcoe i Bestie AR IeHIe, BOIMOKHO, HIKOTAA M HE 6y
JIeT HAMEPERO, TAK KA 0RO BCTPENAETCA B CAMOM ICHTPC TOPHAA0.

ButGpit o 15 omberon s saaomero.

Omur 1.

Tee nompetywomes: erexsmuan Gan-
Ka 0,5 7, WApiK, peammka, maou-
Ko A7s mamasica, mier Ad, crapuit

Koumar-quck,  xammenspoii Kk
(puc.75).

1. Orpess ropaommy mapirka. Ha-
A€ ocTapimyIoCs TacTh ma GamKy it 30-
GukcHpyi pesimKofi.

2. Cianelf s micTa Gywars Tpeyro
yio mipaNiAY, HenoTbaya Gymambii
Kaeli. Bagukenpyli oty KoRCTpYKIIIO
Ba kowmakr-Avcxe. Henonwoyii et

3. C nowompio ciora saxpent nanos-
Ky /U5 WAILTHIA TI0 WeRTPY pesinionoft
KpHITEH Gam.

4. Veranosu Ganiy co erpekofi moate
cxcncenoli xoncpysi. Bapoverp ro-
5. Hattecn wraay. Jlas otoro zoice
scHOfi IOTOAb, YeTaROBH WITPIX HATpO-
TR moKasams CTpeH.

6. Jlowitcn nacuypuofi u gosicxsoft
noros. Vetauonit feieiis Ranpotits
noxasamts erpecn. llkaza rorosa.

7. Bapowetp noctask pRYTH noverte-
NI, B TOM MecTe, e TeMIIEpATypa 5O3-
XA He MemseTes, nate moKasamits
GyayT uckamaThe. L5 MepBORatAT
Kol acrpofik GapoveTpa BocronbaYH-
st AAHMBIIN 3 HHTEPHETa.

Korza aTvoCqepHOE AaBICHIE PacTeT,
B03AYX B Ganke cammaeres. Koria oo
nagaer — soayx pacmpsiercs. Coor
BeTCTReHHO, CTPETKA OVACT ABMIATHOA  Puc. 75.0mirl
[T

14
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U

@ [ — i, oo e sz
et eyt e Do ST
e e s 5 Toppnt

Y —

B XIX pexce ppanysciit mimenep  a)
naodperatens Jhocher B, mpoBess
GOTbII0e KOHIECTRO HETbITaMIH I 0T
aysch HAPAGOTKaNIT APYTHX MHKerepos,
WpeACTaRILT HOBIE BIA GApOMETP — 6apo-
wemp anepoud (or rpes. anepoc - Gea prarn)
(puc. 74 a). Dnexmponneris (11 wrpporoli)
Gapoxemp ~ cospevennyili BapianT Aanio
ro npiGopa (puc. 74 6). Bauerin nokasa-
ezl OBLIMHONO GapONETpA- AHEPOILAA Ipe
ofpasomsBatoTest B oreKTpoRHLi cHTHAT,
KOTOpBli 0OPAGATHIBAETCS It BHBOTHTCH 1 Puc.74
Anciuelt. B coBpeMeiion Mitpe LIPOBbIE. ) Sapowery-anepons;
GAPOMETPII BOTPOCHE Kak TOTOTMNTE DA ) S1EKTPORIHA SaporeeTy
YHKIIA B MOGIIbIOE YOTPOICTSO LI B CMAPT-ACh.

Hertomaya mofoft et GapoMeTya, MEeps, aTMccdepioe AamicHHe B KNG
CHOM KoMHTe. CpARIH TIOK ASARS GAPONETPOD PASTHIIELIX BAAOB IPOTTOS
0 AawTems § cot sTepROT. CACAa BHBOR.

R EEEEER] )
Hopanssioe arwoctepioe zansense ~ 101,53 kTla.
HeoBaliio phcokoe Aapientie subukcHposano B 2014 oy
Br. Ampay (105,325 KTTa).
Canoe pbicoroe aTMONjepHOC AaBiemie B Mipe  omveve

5o 12 zexabps 1968 roxa b Axane, 5a cobepe Cubupi. Tavie-
HHe DodIYXa B YpoDHe MOPA ACTHRAT0 aech 118,33 lla. Ca:
Noe misKoe amwocgeproe Aanienne, paioe 88,0 Klla, G0
saperncTpupoBano 5 mewpe yparana JixiGep B Tixow oreare

13
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MPOBEPb CEBSl
1O PASAEAY «HEPIVISI M ABUXEHME

e ‘Baxanme 1. Cpopwympyit ompese tesmaa nomam

Heroumtian anoprn — ..
Re
Henapemto
Bapoerp - ...

Saganne 2. Hopuc. 77 Hao0paken e sAekTpiruecoft aneprin. Vit
NI TH KK B T 16K TP O H€pIi, 0GOSHAExHE Oy KD
smA, B, B.

Pue.77, Cuerun:

Baganne 3. ¥ CTORORH NABIILIYIO HOCAEAGRATETHHOCTS ITAION HINMEPST

e —

1. Tpiwiosss cTerockor K LeHTpY BHYTpemHEro cruba pyKit
Hagens ero.

2. BanowHi NOKasAMNA IPHGOPA, KOTZA TH TlepecTaenth kI
math yAapsL.

3. Hakaualt maixery.

4. Hazers wamxer.

16
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Tlponese sotkpomcenetonaue. Hswepalt MEememis AABTORHS 10 CooeNy.
GApONETY  CPATIIBAT X TOTOOH 54 OKIOM. CAeAAH BB

D P

Omsrr 2. oTlox rapaemsens.

Tede nompedyiomes:
TIPOIPAURAS ITACTNACCOBAS OYTHLIK A

Gonbmtas witcKa i FayGoKili noawoc (puc. 76);
sona; P
Norers;

nonocks Gyvars;

Kapamzam;

melika;

KaeliKas zenra.

+ Hamomms sutcky  Gyrhinky
Bojoli 70 HoTOBIBS.

+ HapieyH na nosocice Gyxa- Puc. 76.0mi2
I KTy M IDIKTEl e & GyThL Tlox aanremieses
ke ineltiolt newtofi.

- TTo07H1 A 810 MICKH AR 111 TPi GO TbIIIE CTOMKH NMoJET
TAK, 4TOOBI K HHX MOKHO OBUI0 YCTAHOBMHTH TOPIBIIIKO OYTHUIK.
BAQTOXAP DTOMY TOPBIIKO GYTLLIKH e GYeT YIMPATLS B 41O,
H 508 CMOKeT CROBOAIO BHITEKATh H3 GYTLIKIN I 39TCKATE B Hice.

+ BATKII TOPTBIIIKO GYTHUIKH GOTBIIN A TIBIIEN 3 OCTOPOKHO
YCTaHOBH GYTLLIKY Ha MOHETI BEEPX JWOM.

‘Thofi BoAsHOIi GapONETp HO3BONT Tee HABIIOLATE 32 HaMete-
nttext arsocdepiioro Aapnenist. Koraa Aapieiite pacrer, ypopeih
BOABI B ByThike Gyier MomHMaThen. Korga Aspiemie majser,
YpoBeHb BoxsI nomINTCA.

"5





index-27_1.png
Tt ettt et eeteseiid

[ T—

~ CaNiie BOIAHICTHE KICTIN WMEIOT Kopiit cockbt — 90,2%
Doxs, ap6yaa i orypua - 92,1% posr.
- Hamstensiiee cotepiainte boTst b KIETKAX ceuss apaxiica
5.2%.

[ gr—

TITKOMbIIK B3 214 HCCTEAOBAMIS copBAMNBLE ¢ Jepena HCT
M HAUAT PACCNATPUBATS €10 B Mitkpockom. Hiriero, kpoye Tetio-

setemoro Mo, o He yBuAeL. B ueM saKTI0UaTACh €10 omidKa?

[ —

1. Taotnoe ofpasoBamie, KoTOpoe OTPAMNNBACT KIeTIY,

onperease oo opy:

) wironnaava 1) akyor
6) o070k ) macT
) nopst

2. Meapuaiiiinee 0TBepeTHs B 060:101Ie ISTOTIH, H0pos KoTOpBIo

ocymeeThaeTCA O6MOH BomeCTS:
a) oon0uxa ) xroponnactst
6) nopt €) xpoonzactst
B)Baryoms. ) nefixonnactit

) mracrng

3. HoGoarbuuion 110Tio0 Te:Tbie:

) wimonnaava 1) aapo
6) 000K ) nracTins
) ops

27
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4. BapitcyH eTpoeIHE KICTIN, YKAKM OPFAOML.

5. Oxpacs npenapar pacriopow Hioa. Jlas aToro Haseck Ha
HeAMETHO CTeK10 KA PACTSOPR Hoe. DHLTPOBAsHON DYNa-
Toft yGepit mummtit pacrsop ¢ Apyrofi etoponst. Kaxast wacts ket
i e crana pirga?

6. Pacenotpit npenapar npi Gomsmow yaemesi. Haliz a
HEN TeNHYI0 TIOT0CKY, OKPYRAIONYIO KACTKY, 06010UKY; 107 Helt
010THCTOC BeULCCTAO — INTONTAGMY (0RO MOET SAHINATS BCHO
KITKY W1 HAXOMUTHEA OKOTIO CTeioK). B IHTONTAaNe X0poio
3830 1po. HaliZit BAKYOATS  ICTOTOUNEIN COROM (018 OTAITaCTCH

ot wromnaas o ngery) .
: : 7. Pacowotpi kaetity Mot
wcra. Halijn wa puc. 18 oprason
© ] asi: obonoury, mitonnaavy, sapo,
SAPHIIKO, BAKYOTD, XI0PONAACTS,
nopst. Hazonit wipsi, Kotopsivit
[T —

g 8. Cpapiit crpoente kreTic Ko
KIS Ty I CTETCH MAKOTH THCTa.

Puc 18 Knemammcommers Halias exogeTsa oo,

Banomu gwarpany Ber

Kaic 661 Ta1 oBbscHiT npiviiiy
paswii?

9. Tlo npozenasitoft pasore ciop:
MyAHPYH B0,

Huacparna Bewna Kowps kerca weer o
rabume wacti:  ofonouky, Ko-
TOpAs HOKPHBACT KICTKY; INTONIA3MY ~ NOAVIAKYIO Mic
¥, KOTOPAS COCTABIACT OCHOBHOC COTCPIRIRNC KACTRIE; A1PO —
HeobIIo NAOTHOC TeBIE, PacioToentoe B WrTon AN Tlo-
MIMO 0G070UKH, AIPA, INTONTAINE, KICTKY MNEET OPTamom-
. swmozondpuu, xusoconw, naacmudu u 0p. Toxpaouo o0
oTOM TH Gyiellh FOBODHTH B CTAPUINX K7accex. OpFaHOII,
KA i OPTAb, BHIIOTHSIOT B KIETKe OUPCACTORRYIO PAGOTY 1t
oymao.

2
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KAKWE MPOLIECChI CBOVCTBEHHbI

XMBbIM OPFAHM3MAM

Uens ypoka:

 Thi HaySMLILCR MORENMPOBATS U OGLACHSTL Mpotiecce,
NpHCY e XUBLIM OPTaHUMaM

AnR ROCTVDKEHIA LenM HEOBKOAMMO Y3HaTD:

 KaKvie MPOLECCbi XaPAKTEpHE JYTA XWBLX OpraHU3MOB

Pacesorp pu. 19. Ompesezu it ofvex. OBocayH choM B6op.
A B TeTDII B A TESHEOD Boe, GO TG MSDECTHO 10 TeMe YPOK.
Obwenmica mgopanseRt ¢ cocozow mo mapre. Tlpemtowsn. coomo
S opMALInO B opSHY wAc». OB A Bompoc.

G 0 UOTecest, KOTOPHIE BCTPEAIOTEA TOHKO Y AHHX OpFAHSNOR?

690

Wea®

Puc. 19, TTpexsoms oot el mpipos

Korta Mbi FoBOpItM 0 paaiaisx B0l i HeiBON NPHPOTS,
"OE3NO MPeACTABHTS KaMeRb I KOIKY. PasIinui ecti, 1 oyt ove-
s, Kak ke ix onpesessier nayia? K ocobeocta inoro
CYNIECTRa 0N OTHOCHT CCAVIONIIE IPHCYIE MPAKTIIECKH BoeN
SKUBBIM OPraHHaNAM IPOILeCCH: MUTAHMe, AHXaNle, BLUTENe,
PaaMHOKCHIe, TOABAHOCTS, PAIAPAAKIMOCTS, TpHCTOCOBIEH
HOCTS, PocT 1 pasBuTIe. BeayCOBIO, KaMeHb MOKeT GHITH ORI
HEIM, €CAI €10 GPOCITS, MOKET PASMHOKITECS, ECTH €10 PAsOHTS.
Morker Kaike BIPACTIE, Gt OF IMCET KPHCTALIIICEKYO IPHPOLY

2
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4. IoocTs, sanoamenmas K1eToumsIN corom:

a) paxyoms 1) oBoouia
) xponomacrs ) nelixonnactst
) wimonasma

5. Betemste mracTis:

a) zeitkonnact 1) Bakyoms
6) xponomacrs a)aapo
) x70ponTACTE

6. Becuperno

15100 BOULECTBO, GATOIRMOLCE ILTOTEY:

a) nuToNIaIMA ) 0Gosiouka
) naseris W apo
B) BAKYOIb.

@ 5. Cocrann  sammnt we semce 3 romanes 3 ne enee 2 erorerises
[ R Y M ——

TMpeanonore, o oyaer, ecm .7
o, ecan...2

Mosker...?

Byzer.
Mor .2
[
Bepuo it .7

Mororoms sy coumemte ma ey «Moe myTemecTute KT
et —

2
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Ha repprropim Kassxcrana ofimacr Goree 850 ngon nospo-
HOUIEX KOTHLEX, B To e oo 180, T, -
500, npecacaonxe - 49, oo s - 12, pit - 104, kpy-
PAOpOTIIX - 3 txa. Cocra GayIT SecToSDOROIEX T TDaET
100 rse. inzon, e eee 50 Toic. 13 wnx - nacercousic.

SBapernerpiponito Gore 6000 ptzon Bsenx coeyETIX pac-
e, oo 5000 TpwGon, 485 ko, Gorco 2000 potopor
i 0 500 MoxooSpast. B cocrane iops e pecrerti
S —————
s ——————————

Jlas ompefeneHMs BHAOB COVIANEI CHEIMATbHbIC ONPEenH:
EE I ————————
pAcrenI, ABOTIHE, TAGTHLS — T KPETK Y10 Xapaicepit-
o v—,

Hooropute  muaus oo e
i —

i, manpiep, manGonee apro
pre——— -
e napyennn (uaxaon, anon

Ty —
Moo oo onpese. mix
PacTeRHA WM KHBoTHOTO. [l
[ ——
mwenio mizy orocrren tepe-
eyiouutitac obnercr, neofxono
S ——————
anumam mocofuma-onpoze
e (puc. 9). [ ——

[ —— Sacoue
et nocrpoto o ocoberoctx
T —
Tepmnon enesas  sanireany.

@ ‘Tesa - oiHcalie KaKoro-To IpHaaKa.
AWTHTESa ~ OmCAIME IPH3HAKA IPOTHBOTIOTOOTO
xapukrepa.
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PACCHOTPIM DTy CHETENATHSAIINO 1 IPHMEpe PACTERHS! THHa
Beceunss (puc. 94).

Tapermo Pacromn
Omen Ipemconste
Kace Toyrommse
Topaor Bodonmte
Conetioma BoGopompermnie
Pox Y
Bux imapecemnnn [T —

Coracio IPABHIAN 30070TIIeCKolf HOMEHKIATY Db OCHOBHb
M TAICOROMHUIECKHMIE KATETOPHAN SBASIOTES: BIA, PO, ceMelt
crBo, oTpsA, Ktace, T, LapeTso (puc. 95).

Hapero Homomsie
Omen  Unemneronorse
Kace [r—
Hopaaor  Hemyerpaume
Coctommo Tapyemmae
Pox Hapyema
Bux Maxaon Pue. 95 Maxaon

BIBOMNTOTL IO DACEMOTPI HpE VIO OHIC IIDASDH CHETOMATS LI,
O, B 1eM SAKTOURIOTEA HX CROXCTHO  PASTIIAS,

Bt — COBOKYIHOCT 0CoGell, CXOANIX 10 CTPOCHHIO, IpOILec:
CM KHSHEACATETBIOCTH, CHIOCODHBIX CKPeNUIBATECS 1 -

BAT 1040BHTOE HOTOMCTSO.
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Oupezean, e nponsccst woGpaKemss wa puc 20, Cooras KAMCTED.
e ———————

U
4

Puc. 20.Tiponecos swsmegearesmocnn

Mmooy nodeze 2, coaal TPAFAIEckyio Moes «OONER BemecTn HoRep-
o, Tipescrass oo & Raacee.

Modexn2
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2. Yo maxoe Bua? Hagomi Bist pactenti, JKIBOTHbIX 1 113
'BECTHEIX TeGe FPHDOB, BCTpeNaiotecs B TH0e MeCTHOCT.

Ha octone serpyscnomt (c. 146) ompee mux pacTemaa, mpexcTanzemnoro.
rp————————

Onpexearemnan raprowsa.

1. Hnemcar epymanie (2. ca. 2
0. nenasieme (01,5 ) 5
2. B Gomsit_ 3
[E e—— 4

8. TacTast cupatae eI KRN
Tt ayumersih

0. Tlucrast uepemxcnme kpymmse.
Jypwan sowouni

‘i B pastaooSpastuoh oxpaci,
wpersst omone

Meryma.

0. Bexmu rpso-Gest ¢ quoneToms
s LpeTst a Bepxyme cofpast
o,

[

[ R—

Banucu donxenss Gume
Kpamcuy, mounsiU.
Mpiamse

Buson

TpoGaoms:

Darri

T T ———
Tat UpOOTAGeTTD PAGOTY AR MpOFICTOM «JANIKIY T SKOHCTENA CROMDH
pyscarats. Ho 3aluisall QU aposars, a GOTo sk BIUTAD HSMEHERHS, Koo~
phie HpOMEXORAT b TooeH KocHCTOME.
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TIOX PassHTHOM HORINAIOT Ka¥ecTIECHNbE USNHONEH U 6 0p2a-
M3, KOTOPHIE SURIOTAOTCA B YCTORHCHIIN €T0 OPFARMIAIIIN,
.. B YCTOARHeHIN CTpOCIINS 1 GYHKIINT BeeX Taelt it opraios,
VETORHCIIE X B3UNOOTHO eI HPOLICCEOR IX PEry.AILI.

Boe JitBOE PeaTHYET W BReIAHe BOSACHCTINA CTemiIe
i peakuan Gaaroxaps croficrsy pasapasmmsioct. TIpi
JROAE IO HETOBK OTACPIIBACT PYKY. PACTOIIIA TOBOpPATIBAIOT
51K CBeTY. CHOCOBHOCTH PEATHPOBATS Ha BHCLIHIE PA3APAKCHIS —
ynusepearmoe coolicmso ecex xuswx cyuieeme, Kax pactenti,

OpraRMaHI CIlOCOHH Kk Go7ce WM MeHee AKTIBHONY AV~
0. D10 01 M3 APKHX WPHAHAKOB ANBOro. [IBHHCIME TPOIC
XOAIT 3 BYTPH OprAHSN, i KA YpOBHE KA€TKH. Pactensis Tak-
e CTI0COBH COREPIIAT CaMBie pasTHIbE ABHeRIA. WaneeTio
ABIKeHIe CoRBeTIS HORCO e, B TCHME RS €10 KOpIIHI
HEOTCTYIIO GACAYET 31 COTHIEN, & BETCPON, Tpe HACTY TICHHEM
TEMHOTH, OWA YK TOROPATHBACTEA ¢ THIOM> K BOCTOKY, T0TOBSCH
BeTpeTITS YN yrpennelt sapit.

R R R R R e e T SR T

Castoe GuicTpoe JKHBOTHOE B Mifpe ~ TeTapX. DTOT SpepD TerKo.
pasromseres 1o 110-115 /.
‘Caas Guerpas iTHILA ~ callcar. DroT XMIIIK B THEKHPYIO-

test nozere criocofen pasITS cKopoCTS - 322 K/, DTO canoe
Ghicrpoe B ape Kipoe cymECTPO.

Bee 3tB0e PasMHOACTES. DT CIOCOGHOCTE K CAMOBOCTPOIES-
Befemo, NoKATYIH, CaMas NOPATUTEIBINSL CIOCOHOCTS AKIUBLIX
opramaNon. Paauokeiite 06CCICTHEICT CYILCCTROBANHE BILAOR B
TeeHIe MHOTIEX THCSETETIT, CTIOCO0CTRYCT YBETHUCHHIO THEIeH-
HOCTH 0cOBell BILAS, peeMETReROCTII AMaI.

R e e
(CropocTs pasNmOKeRIIA GaKTepi B mTATeLHOf] Cpeste Overs be-
nia. TIpHBEpHO Kaiabie 20 MIHEYT GAKTOPIH ACAHICR, 05PAzys
e goepuRe KT, CrezoBaTe:LO, 13 OXOH KaeTIH 32 10 wa-
‘con wosker ponsTaca 1000 000 000 noToxoD.
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Tesbt 0BLINO MMEIOT CKBOSHYIO HYMEPAILIO, T00UEPEIO X
PAKTEDIAYsI OMHCANie 0TACTIILIX IPHINAKOR HECTEAVENOTO 05
exTa. A BOT anTHTeSH NOMedeHkt IHdPOfi 0 WM SHAUKANI ¢+,
«~». OmpEAEENIe BITTA BEAETCA IYTEN TOCTENIEHHLIX IATOE 0T 01
HOM Teab & ADYTolt 1  auTHTese. Kaskzasi Tean i auTHTEIA CO
crapamor cTymem.

HAMMHICTES ONPEACTCHHE © CAMOTO MEPROTO WATa — ¢ IYHKTA
tesni 1 B onpeeTenbubix Tabnmax. K creayionguit mar
BBIOHPACTeS 1 ABYX BAPHAKTOR (TE9a ILTH QNTHTEIA — B JaBHCHMO
CTH OT COOTBETCTBHS IPHSHAKA ¥ HOCTEAVEMOTO OOEKTA TONY, 4TO
YKa3aHo B TeKcTe TaGMMILb). YCTANOBMB COOTBETCTBHE IPHINAKA
O6T,eKTA C TeM, WTO RAIICARO B Tese, RATPABITOTCA K CEAVIOIIENY.
IYHKTY OMCANI IPHSHAKOB, VKASANHOMY B CKODKAX OKO710 HOMe.
pa resl.

Hopsnor onpeeacuus pactoms (ruporioro)
Huempyregun

1. Tiposserafi reay i aurireay 1-4 crynews s pewn, 510 Gobime
couTBeTCTRYET MpMAAKAN PaCTeRI (A1BOTHOTO), KoTOPOC
‘it onpeennents.

2. B Kolilie BHISPANNON Teabt I ANTHTESH CTOMT WKBPA HOROl
eTymem, na Koropyio i ny:xito mepefinit.

3. Ha HoBoH crynemss mpoRoTRAN TaKoe e CpaBHerIe Te it
ANTITEIbI © PHINAKANIT ONPEAETACNOTO PacTeNIA (B0
woro).

4. Ha kexoft-To crymems Bipanast 1050fi Teoa 1 anTiTEda 30
KOUITCS e (PO, A HATBAHEM OTIPEACTENOFD PACTEHIS
Grsorioro).

5. Hagmame pacremis (stporioro) cocront 1 28yx cos. llep-
50C C71030 270 POIOBOC HASBAII, BNECTE GO BTOPBIN OO CO-
cranser nassemie @O0 BIAA.

1. TIpetostelst TpH Pactetitst pofa repaith: repaith Genas, re-
DARE KpaCiAs, repAlih P03oBasi. OPEACIH, Kk OANOMY LTI Pad

HBIM Bita3 OTIHOCATCA Kamible pacTenits. Cpofi oTner apryMen-
Tupyii.

16
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4. Ompezen B TPABARNCTLIX pacTenili, BoTpeAIOUUIXCA
A IPHIIKOTBHOM yIaCTKe. CHAUAA CQOTOrpAIpYH IX KPYIT
HBIM [LIHOM, & 3Te 0Ol B,

5. Kakite BOTHBle TeGe BCTPETILTICH B0 Bpess KCkypeui?
Chatana cdoTOrPAGUPYIt X KPYTHII IIAHOM, @ 3aTeM 00-
i pag,

@ commomin

BilecH IPAIORENIIS 10 YAVIIIENIIIO COCTOSMIS IPIHIKOTbio-
1o yuactka.

OTNETS, KAIYI0 TPHPOTOOXPARIYI0 PAGOTY TH NOACIID BHTIOT
HHTH CAMOCTOATEBHO.

Ipunoxcenue. UIkama BUSYATHHON OICHKI COCTORHNA pacte:
il no premmnN npwoRaxant (E.T. Kyauxosa, madruya 18 ).

Tatruga 18
@axrop Bapuuna gaxropa cocromma  Bax
Coctommme croona  Baopoun xpemut 5
[T ——— s
Homaue rinses e 1
Bemcoma npuporra  Baee 15 e 5
515en s
Menee 5 1
Crpyerypaxpoms  Hopuamumas, sioposas 5
Oponkpymusiwnm neckomoemae g
cyuen yeoxm
Jloa w Ganee kpymmsx cymen yeowm i
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BCTPETUTb HA MPULLKOABHOM YHACTKE
(3KCKYPCUS)

@ KAKWME BUABI PACTEHWI M XVMBOTHBIX MOXHO

Uens ypoxa:

Tl Hay MU, HCTIONL3Y XapaKTEpHbIE OCOBEHHOCTA
OpIaHI3MOB, GPECTATh BA PACTEHMTH W XUBOTHbX.

Mpasuna nosepenus B npupoze:

* COBMOaM JVCLUIIMNY, YeTKO BHTONHSI BCe YK
ywrens

 He oM BeTEN KepeBbes U KyCTapHAKOR;

* KaTeropHecki 3apeIaeTCa poGoBaTt NOGHe pactei
Ha By

O

VHEHbNX He OHO CTO7IETHE MHTEPECOAI0 BIIOB0E MHOT00Gpa-
e FHBbIX OPFAHMINOD, CYILECTBYIOIX Ha Bewe.

CaNbie TORbE TOZCTETH MOKAITI, W10 6,6 NI BIIOB A~
BYT Ha cyIe i eime 2,2 WK GOPOIIAT OKeAHCKIe LAYOHHEL Oia-
K0 91% oGTaTerelt MO 1t Bo0GIILe 6% BeeX HAIIITK cocenelt eimte
PEACTOMNT OTKPBITD, OMHCATS M KATATIOTHIMPOBATE.

Omcarite «nossix 415 Hayxi» BAOB Safiwer 1200 net 1 Gyzer
ouenmBaTh B 364 MAPA A01TAPOB.

Ho i eyIecTRYOILEH €KOpOCTH BHMHPaHIS IpeACTABHTEIEH
SKIBOTHON 1 PACTITELHOTO MItpa, HaCTb BIOB Tal WIKOTAQ I e
Gyner omicaal

Xox patorst

1. Ouperemn fepesbsi i KYCTaPHIKN, BOTpeTAIONGIEcs K
WpHIROTHIOM yuacTie. ChoTorpadupyi X ouuH B,
OTAETBIHbIE BOTOKH KPYIHEN ITAHON.

2. Tlojcuumali KoMECTRO Aepeben M KyeTapuiKoR (1o wh-
7aw). Kakite o3 mpeodazaior?

3. Jladi OLeHIcY COCTOSIN IS KCPERBER I KYCTADHHKOB 10 METO-
xeE.T. Kymikosofi (cw. npuzoxcenue, . 149).
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M HAXOAHTES B HACHIHHON COTeROM PacTBope. JLIsl DTOr0 HYHO
BHemee BoselicTaie.

Tlomuconsca ¢ OTpexeTemIeN GHSHH, KOTOpoe SpOpNY PR . Duremsc.

[T —— e

«JKMBED €cTb CIL0COD CYIECTROBARIS GETKOBLX Ted, cyilie-
CTRCHMNBIM MOMEHTOM KOTOPOTO SIBIAETCA NOCTOAMHRIE 0GMeH Be-
eeTs ¢ oxpyaoeli X pireue cpeoli, IPHIENM ¢ MpeipaIe-
HHeM DTOT OBMelia BeIlleCTB NPEKPALMETCs it CaMa Aidilb, UTO
TIPHBOZUT K PaG0IKeHIIO Geticar.

[ T —————
el ang suseses G
e s i ioSapea o s
e

AR AR AR R R R R A AR ]

Kpormen e ITINKI KOTHODI IOTPOIIOT IHIY B eTHILY
Deca 1 €0 pas Goabie THIY €1010B. CKOPOTS OBMEHa BemecTs,
¥ T T Tak Do, w1 A2k 6-8 aconolt e BT K-
Y UpHEAANIK TINIDS TpOSIE Gbl M ciEpTHIO 0T HcTomemi. Ho
2T010 e IOHCXOUINT: OPFANIIN KOTHOPH A HOWD KK Kl «30
CTLBACTS  TeNTEPATYPA © 0BHLX 40-45° CHILKaCTeS 10 Tel-
TIEPATYPH OKPYKaOMIEro pOJIYXa, OTMEN pemieCTs IaveLTCTC
5 10-15 pas. A YIpon KOTHGPI CHOBA «OUBAIOT» If RAYNHAIOT
eyroNm0 AOGkBaTS MY

706 saBICATS B BOYAYXC, KOTHOPI AOTKHM ABHIATS KDL
3¢ OTpOMIOI CKOPOCTEO - 50-80 BeNaXOB B cerymAY!

JlaTh TouROE ONpERETeNIe KIHSHI HEMpPOCTO. CoBpeNenan
GHOOTI TIPH OIHCAHMNH JKIBOTO WAET 10 TYTH NepewiCres
OCHOBHBIX CBOHETS FHBLIX OPIAHIIMOE.

TOBIKO COBOKYHHOCTS AANIBX CBONCTS MOMKET JaTh IPEA-
craB7enie o cnenuKe K.

£
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Dpodanrcenie mat. 18

Bpeuumemnn oo Orcyzemyion 5
Hieersa o s
e —— 1
[ T — 3
xpomt (chanuucaponasaa)

Momas, wo wapymemiaa 3

Hapymensan u negopossras 1

Tatruga 19
Onpeseenme Kacea cocrommma Aepensen
Cymuapnoe xommuecrno Gazzon Kance cocrommn
25-22 e
2118 Xopomee
1714 Yaonemopiensoe
13-10 Toxoe
05 Ouems maoo

Toarotomses i mpakmeciol paSoTe 10 OTpeReTeRID BITOR pacrenl
KBTI, PactiewaTal OTOrp (M W XOPHEY H HATATHS M YHACTI e D
cymes (mad. 19).

Tat UPOROTKNEITS PAGOTY A HPOSKTUN «BANKINY Tat OOCHETENM] CROSE
R A Y R ————
[T ————
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Sk 3371671

K 20 072 Koncynunar - P.A. Kapamatanos,
36 [ ———
Veaonuste obosmauenns

o

@ Brnoanm . oGeyu, BrnoanH b ape.
P ORI SR

e o--

s

nopuat

CTECTBOBHAME: Ve 17 yuauurxes: 6 kracen obiicolpsao
ereasioft mkoms / J1.A. Bepsobiiena, O-A. Kocriouenxo, B.1. Tpax-
Hay, T.C. Bofio, C. A. Marseens, M.H. Mycabaena. Yacrs 3. - Aauaria:
AIMATBIKITATI BACTIACB, 2028. - 200 c., w1

ISBN 076.602.02:12212 Vi ssT167.1
2.~ 200c, ua BBiE20 72

ISBN 975-601-01-3083-1

BTy —

ISIN 978.601.01-8983.1 (1.2 X Mo Wi e, 018

ISBN 9786020212272 060) €705 AAMMATHRITAT BACTACH . 2018
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2. THonoun 5 Gatky «ropy» (GopMouKa, HATIOHEHHA TOUBON).
970 MaKer yuacTka cyuIm, NOTpYKeHIb B OKear.

3. Hakpoit Gaiticy kphunicoli, 7.c. coszati arvocdepisii ciol,
WTOGHI BOAYX 1 AP HE YTy BATHCS B ¢KOCMOCS, 3 0CTaBa:
e R

4. Ha KpbIIKY HO70KH KyCOuKH 4. D70 Gyer Bepxiiit Xo-
ol caolt aTnocdeps.

5. TIOIYAHBIIYIOEH KONCTPYKINTO NOCTARD HEMOCPEACTReRHO
O 7YUH TAMITBI HAKATHBARIS, HMHTHPYIOUTEH Comlie.

6. Ocrans uarpesatses 1a 30 — 40 Muny1.

7. Tlponeut RaGmoemste. CPaBHit ¢ MHPOBIN KPYTOBOPOTON.

TIpoownenTipyit ero. TlpezeTans o7HOK AaccHIKaN.

g P
«llupawiia yemeumocTis

'BUDTYAIbIIO IOCTaB D Ce0A B OTIII 19 VIIOB TPeYTOTBIIKA.
‘CRaIKH, HACKOTHO Th! OILEHIEACIIE CBOI0 aGOTY Ha YPOKe it
KaK yesoera Tema.

Tposenn amanws cooeit paborst. Uro Tebe weovxom
Mo oMa TOBTOPHTS, WTOGH A0GHTHCA GoTmIEro yemexa
B yayuen?

i
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B ATO/APSE HACC/ICTRHROCTIE 00ECTEuHBICTES: COXPAHEHHE Bi-
08l IPOTSIACHIH IUANMTLRbLX NPOMEZKYTKOB (10 COTell MILT-
monos er) ppewent. Kaxue-1o s ocobelt oxashisaiotcs Goree
IIPHEIIOCOBICHIBINIL X HOBBIM YET0BISM, DTO i TI03BOIACT I BbI
KTh. FKMBLC OPIAIIMbI CTIOCOGH bl IeDeAABATS IDHINAII H BN
CTBA 13 IOKoTeHISI B HOKOCHHE.

Tpousrat omicass mexompsix cpofters Asporo opramsen. TlocTapaica
AOTATATLCH, Kk CHORCTSO OPF AN OTHCATO B TERCTe.

~ JKHBbe OPramMIMBL AKTHBHO PEATHPYIOT HA OKPYAAIOILYIO
‘cpeay. ECAI TOMKHYTH KaMelb, To Ol HACCHBIO CABHTACTCS € MecTa.
BT TOAKRYTh KHBOTHO, OHO OTPEaTHpYeT AKTHBHO: YOEANT, Ha.
180T L HAMERHT BopY.

~ T4 CTI0COBHOCTS K CAMOBOCTIPONIBECHIIO — CAMas TIOPaTIH
TeBHAR CTOCOBHOCTS AUBLIX OPramyaNoR. [IPIeN MoToNeTEO 1
TIOX03Ke, 1L B T0 A BPENST UEN-TO OTIUACTCS OF pouTeneii.

~ C T CROMiCTROM CBA3ANO YREMITCRIe MACChI e Wit ero
PaaNepa, NOABTEIE HOBBIX KICTOK.

KCHBLLE OPrANMIMB PACTYT, YBETINHBAIOTCH B PAsNepax GTaro
AP NOCTYIIIEHHIO MTATELHAIX BEIMeCTE.

Pocr — yBeieiie Maccs! t Pa3MEpoB OPraHNIMA.

e

Hopia.1hnas USHOTONIA TaKOBa, IO POCT TeIa He NOHET
POIOTKATLC GecKOREUHO. OHAKO 9T0 XaPAKTEPHO B OCHOR-
HOM /U1 MIKOUNTAIONLIX, WTHIL, 3eMHODOTINX 1t HOKOTOPHX
penmiunii. Hanpioiep, KpOXoAi criocoBen pacTst beio s,
 PASMEPH €10 Te1a OFPANINERH ML CPOKON KISHH i HKO-
TOPHMI OIGCHOCTANN, 10 NOTYT €r0 HOTKIAATS. Pactemts po-

OBl PACTYT B0 AKIISHb, XOTA €CTh HCKYCCTBERHO BIBEICIINE
BIUII, Y HITK 9Ta CTOCOGHOCTI CO BpEMETeN HCTesaer.

Canioe GHCTPOpACTYILICe pacTemte LANOTH — GaxGYE. On
‘mpospacTaeT B ASi, ABIKTCR CHIOGHEL 1 NOKET 52 01
eym Butpactis nowTH ma 1 MeTp.
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K uieay croficTs iB0ro 00O 0THOCH:

Cxemas
obxen pemec pasTpRIDIOCT,
e —
ofen emecrsava ”
ey s
pre— ORPYAVOER PR orupemge  exeprs
e KaeToumoe macreacvemoes
cmpoene eRTmOCTS
casoperym pocu pasmrmie

THl yiKie SHACIID, 4TO Bee HIBLIE OPTAMIINEL, KPOME BIPYCOD,
InVeIOT KaeTouROe CTpOCTe (cXeMa 6). BaxnN IPHINAKOM K
BOFO OPrANNIMA ABAACTCH HCTOALIOBATHE BHSUIINX HCTOUIMKOD.
9HEpTHN B Bitie MG, cheTa. Boe AMBLe OPTAMMSMEL CIOCOBHEI K
camoperyamun. Hallpiviep, Koria Tl 1010¢H, 9Ta MRGOpMAIITA
HepeaaeTeR B roTORHOl MOAF, KOTOPHli ACT KOMAHAY OPraNMIMY
s Hovexca mamg. Toce Toro, Kax M Gbia Rafizena, TRoCMY.
OpramMaMY NOCTYIAeT KOMAIHAS Ha THTARIC, THICRAPEIE 1 C
ChiBANE IPOAYKTOD B KPOB. BATEN, KOTA OPIAMHIM HACHTHTA,
NOS AaeT KOMAIY K NOZABICINO ANNTHTA 1 NPeKPANENIo
muras. Uepes HexoTopoe Bpews TBoif opramaM pacxozyer
UTATENbE BOIECTRA, 1 TOTOBHON NOST ONAT €T KOMAMAY
OpramNaMy Ka HoMCK ML, TaKiN 0GPA3ON IVIK IOBTOPAETCH.

Ho y 7651 ¢CTh 3 TaKite 0COBEHHOCTH, KOTOPHe IPHCYII TOTHKO.
ese.

'HaGIeACTROmIOCTSIO HasbiBaETCS CRONCTHO OPTARIINOB OBTO.
PATE B PAAY ORI OCOBENIIOCTIE RHEIIETo CTPOCHIS, iAo
OTHH, WHMBHAYATLHOTO paIBITIS.

MaMemuunocts, — AB7CHIe, NPOTHRONOTOIOE HICTEACTRCH
HOCTH. OHa 3AKTIONAETCS B TOM, WTO AIBHIE OPTAIIMEI CIOCOBHE!
‘pHOGpETaTL HOBbIE IpHSHAKH 1 cBoficTa.

3
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KAK OMPEAEAWTb TOT MAV UHOM BUA
PACTEHMS MAW XMBOTHOTO
(NPAKTUYECKAS PABOTA N211)

Uens ypoxa:

Tl Hay MU, MCTIONE3YA XapaKTEPHbE OCOBEHHOCTH
OPTAHU3MOB, ONPEACTATh BUALPACTENAI W XUBOTHELX.

AR ROCTIDKeHIR Lie Wt HEOBXOMMMO Y3HaTb:

# KaK MCTIONb30BaTH CRLMATM3MpOBHHbIE OpefienTen
TR ONpesIeNeH B PACTEHIH W XWBOTHOTO.

et e ot . ogupia e masaea? TIOK A CEOIDE OTIOKTACCIIE AN
OTOTp QUK PHEY KM, KOTOH T CAELT B0 B iy p. MoryT

B 1. [l OMpeeeHI eV IO HORETHI.
Cucremarinia
Tacon ...
Bt —.....

Tesa—
Autirea — ...

DaTANNe 2. OMpee I CHETATITECKO8 OO KR TPEX PACTERI H OTORD

A ——————

aperso

Ogen

Kiace

Tlopszox (orpsn)

Ceveterso

Pox

Bux

‘Bazanne 3. Cocras opdorormuecoe omcane pacem.

JLISTOrO Thi NOKEITD BOCTIOTHIOBATHEA TOPLIMH OCTY THBINGE
TE6€ HETOHIKA NI HEHQOPNALILH, TAKHNI KK ATACH, CIPABOWHI-
K, 8 TAKIKE PASTHTHbE HOTOWIHKH b HATEpHETe.
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TTaBHAIMH €70 3a¢AYTaNI ABTAIOTCS CTEAVIONIIE:

~ YUIpOCTILN GHOTOTIECKYIO TepMIHOOTHIO;

~ c0agan cHeTeNY puCnpeAECHIII pacTEII 1 AIUBOTHAX

o rpymmax;

~ BRE BUNAPHYI0 HOMERICTATYDY:

R ———,

e ——

e p—

oo, | oo
i | o -
oy | N g

e ey s
s e,
ot
[ty

e+Ph i E

ot g

Tatsuia 17

Bapses

Fermwomers
ey

5 ortmeri e
o
homoraor.
Gemsos e

‘BaskHGHLINM IOHATHEM CHETEMATHKH BAACTCS TAKCON.

@ TAKCOR — 70 IPYIITia OpFAHINOD, CHASANIbIX APYT  ZPY-
TN OTpeRCICHHON CTETICHHO POTCTRA H AOCTATOTHO 09000
REHRBIX O APYTIIX TACORONIECIITK TPYTT.

CoriacHo paitaM GoTaHireckoll HOMCHKIATYPHI OCHOBHAMI
TAKCOHOMIIECKIMIT KATeropsNIL AIBIIOTES: BiL, PO, coMelieTo,
TOpsoK, Klace, OTAe, HapeTBo.
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PABJLE 6.4, OKOIOTHSL I ¥CTORYHBOE PASBUTHE

DROCHCTEMBI
53. Kaxaz opass cymecTayer secay KoMmonenTar

orocuerent (¥ porc npesenarta). 122
54. TIouENY IPOHCXOTIT CHERA DKOCHCTEN. ... 130
5. Kak IpONCXOUIT Hepexojt eprins ByTpI

KOTOTIIECKOMN IHPAMILLS ... S 136

56. Kalk IpOMC 0T Hepex ot JHeprIni BHYTPH

S —

(Upasmuteckas pasoma N 10)..

MHOTOOBPASHE JKHEBBLX OPTAHUSMOB

57. Kax onpezeaurs 10T 1w ol Bx pacremin i
HHDOTHOTO...... B

58. Kaxie Biyist pacTem i 1 KHDOTHBLX NOKEO DETPerHTS 1
‘mpmKoTLION yuacTe (drcicypeits)

59. Kak ompee:niTs 107 11 MO DIt poCTeIS 1118
samorsioro (pakmuseckas pagoma No11)..

60. Karite Oprames il BXOTAT B coCTaRD pasTIVHNX
oKoHCTEN.......

OXPAHA TTPHPOJIBI

61-62. Eoms. am ecta n eTpare, tae TS TeGesomaco..

63-6.4. 170 ML NOeN IpeATPHRATE, WTOOH NAAKETA
eraza unme

65. Tponeps ced 1m0 paseny <orors i yeroituioe
[t —
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151

153

161

168

175

PABJIE 6.4. OTKPBITHSL, MEHSIONLTE MIP.

OTKPLITHS, M3MEHHBIIUE MUP

66. Karie oripriius cra acThio naeit
obcemeBHOf Kita

OTKPLITHS BYAVIETO

67. Karun Gyt waue Gyaymee..

68. TTponops ced. Mrorons ypor.
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JLA. Bepxonnesa, O.A. Kocriouemsco, B.I1. llpaxuay,
I.C. Boitxo, C.A. Matseesa, M.H. MycaGaesa

ECTECTBO3SHAHUE

Vuemmk fas yeamxes 6 acea
obmeo6pagoBaTeTHROf mKOTH

Yacrs 2
Pexoxendosano

Munuemepemaox npocseusenus
PecnyGauu Kasaxeman

AJIMATBIKITAIT BACIIACEL
2023
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B pHPoje 0301 B G0-THIIHIICTRE CROGM 06Pa3YeTes 61aT0A8pA 0.
AyHeRIio B03AYXA YABTDAGHOMCTORBINII yanit COTINA, B TaiKe
IpH TEKTPHIIECKILX PASPSALX NOTHIH B0 BpeNsT TPosbi (puc. 11).

Uro geaam. n rposy?
Korza asnaencs rposa, myKio HaifTi YEPHTHE I CIPATATICH
O HNIORO: Y1Ap NOTHI Hepeko GbipacT exepTe e Bt ueio-

BCI B 970 BpeNA KaXONNTCH B IO, JJech OAHO IPABILIO: AATO e l
5 genTo 1 KAGTS OKOWSAMIS TpOTH. B Accy A1 YKPHTIS CaeAYeT
BHAGPATY, M KOPOC-TH KYCTAPIIKH, TaK Kar. MO COBIIO NeTHT

B calOe BHHCOKO® epepo. CaMBie OIISCHE NeCTa ~ BOJBHIICRROCTIL,
e ———_—

B rposy 107 BoaellcTaieN MOTHIL HACTS MOTEKYT KHCI0pOLa
PACHAZACTCA Ha ATOMB, MOEKYAPHBIL It aToMapHBi KNCI0pO
cocqmHAIOTCS 1 0GpasyeTes O, osor.

Tlocte rposbi TeGe erte ALIINTES, BOAYX KAZKETs G07ee Ipo.
spamibin. B HGoMBIION KORILCHTPAIII (KAK NOCTe TPO3H) 030K
Geaomacet 1 Aavie MOTCIEH, TAI KAK PAITATACT BPANBIC BELICCTRA B

1
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Tat HPoAO NI PAGOTY WA HPOSKTON «BANKHYTUA OXOCHCTEMA CHOG
pykasats. He 5aGsmait QUK CHpORSTS 1 o) STH THACO RANCREIIA, KoTO"
e mpocxonaTR THoeM aocHeTONE.

Ha e gopwata Ad cxexaft suSaesy, B Kool GyeT omOpaKen cyict
et A1 Hexosa: « ECIu Kaiuall eAOReI: a CROEM KIOKe SexTE
ARTA Gt Do, TO OB MOKeT, Kait IpeKpACHA 61 G0 A HAIA

Texmasa «Kpyrnno soes

Hnempyryua
Jlaro Knioenoe cogo. Hitike 1ak 50mIpoc, ta KoTopi o
omnerTh. Ha KaAYIO 6YKBY 1 CTONOIE KAzt 1400 G050,
TG0 CAOBOCOTCTNNG, MO0 MPOTIOCIIC, CRANHOC C
revofi ypoica. BaTIICHIBAIOTCS! Ot T, UT0GH OyKDA KaAOH
©TPONK eTOBIKa G BHYTPH ToT0GPAIIIOTo cToRa.

B

>zgmao0oxoon

(2 oy motomos samemcns cospamoen et
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51 KyOITecKoM UOHMe. DTO MOTIO Gl KA3ATHCS HEBEPOSTHBIN, €CT
(Gbi MIKPOCKOII e yDe#¢0.1 HaC B 5TOM. S HAIEI, 170 1 CePALCRMH
(GYSHHLL I TIOWTH BOAKOTO 1HOTO ACPEBa, BHYTPEHHAS TKAHD 111t
CeDALERIIIA M0IBIX CTeO1eH PaaTINTHbIX APYTHX pacTeii, Kax, ia-

TIDHMED, VKPOIa, MOPKOBI, Pellhi, B G0TBIIHICTE CTYUaeD uieet
TI0106HOTO Xe PO TKalth, KAKYIO A TOLKO UT0 YKa3a: B IPOGKes.

Tttt eeteeieet
UiE10 KTETON B PACTEHIIH AOCTHNACT ACTPOHONIUECKILX BeTi-
. O e fepena HocunTLBaCT Goree 100 M K1TOK.
'Pashep GOTLIIMHETEA KACTOK PACTeHIts KoNeBACTEH B Tpec-
250,01 - 0,130, 0 HEKOTOPLIE KACTKH MOTYT A0CTHTATS Gob
et penas. Hanpisiep, KITIit MAKOT aneabeiia Ui
HEBOODYHEHHEIN T1030%.

Ot naanan ou srvelfx nericanis (anra. cell oamauaer suelika,
Kaerka).
ECIIi PaccMOTPeTh KIETKIT MO MIKPOCKOTION, T0 MOKHO VB
T, UTO O MMEIOT Cl0KI0 CTpOCHHE.
S e —p——

T T T T T

Hayxa, naysaioimas
crpoenie kaerx,

‘HASbIBAETCS UNTOAOTHOI.

[,

Tete nompetyiomes:
~ nmkpackor
~ MIHKOTIpeTapaTH KOS TYECA.
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ot m omasae Ty Ny psymewTa w mpoxsenTIt
(exena 19).
MoK Tt HepITA HEpEAABATLCA 1O SANKRY oMY KPYTY?
Sro upoisotiaer, o Comie LepecTaser cymecTooRaTSY
Cxenal9

€= o~ %=

OTPASITE HIOPEXOX BULECTE H DHEPIH MEAKAY OPrANHIMAMI
MO3KHO € TIOMONESI0 mitIeBoft (Tpodirieckoft) nemi.

@ TIHieBasn ueMb — 970 NOCIEAOBITELHOCTE OPTAMIINOD, B

Komopoit KazAi M3 MITX CHEARCT W pasATACT APYTOI.

Kastoe aserio. RO TeTH RaIHHAOT THODHTCCKIN
pomow.

. BHMATE L0 PACEMOTOH IUILCRYIO L, UDEACTARACHIYI0 M Pl 02.

VICTOuIKOM DHEPrIt It OPTAHIECKILX BeecTs B orofi memt
ABIRETCA PacTenne. 34, 0L PACTERIE, GepeT JUTA CROETO Y-
IECTEOBAHIA HEOGXOTMMOE KOIECT O OPraNIIECKHX BENLeCTs It
omeprini. B cr0io ouepes ica, chetas sallta, Aeaet T0 e canioe.
VIMEHHO TAK 0CYILECTRISETCA TIEPEX0 DHEPIMH 3 OPrANIIECKIX
BeIeCTS B 000 FKOTOTHUCCKOH THPAMIIC.

Puc. 92.Tlepexo auepris s oprasuecinx pemecrs:
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. Toexorpiesa senxors anescrnta, apoyoa (puc. 141, 6). H vero oma cosron?

[Ep——— ) smoms ap6yza
Puc 14,

(@) [roma soroms s moors opramiowa:

Paccawcpnpue. 15 Mo s ymuzers mepacpyskes:
4 RSO KCTE KoM AYE? U0 HYAHO ce
ErT———

Mpowrrast snopseanso o6 onepsimon Kaerc. Ha
ocrone Texiers cgopuyTpy# Bompoc, mama- S
HHECA Co C10m ecT0s, 4o, it OOCRHBOUPORSE — Puc, 15,y
e cocegon o mapre.

Tlepnbin eT0BeKoM, VBIACBIINNM KIETKH,
6h01 anrHiCKI cCTECTRORCTBITATE b H H306pe

rarens Pobepr [k (1635-1703).
BoT K4k OH OILICHBAL HCTOPHIO CHOCT0 OT
Kpuirits 5 e « Micrographias (1665): ¢SI ast
Kycouex cperiiolf Xopoueit npobici i Nepouir
HLIM HO7KOM, OCTPLIM, Kaik GPHTEA, CPEaaT KyCoK:
6 MPOUL It TIOAYWILT TAKIN 0BPAION CoBepIIEH-
HO TAGAKYIO MOBEPXHOCTS... Te e Tepoui-
HEIM HOOM 1 CPean © IIaAKoN NORCXHOCTII IPOBKH peaBhi
uafiio Tonxyi0 mracTiky. [lonoun ee Ha uepnoe mpexMeTHOE
CTeKI0, — TAK Kak 970 Ghuta Genasi POOKa, — M, OCHETIE ec cep-
Xy UPH TOMOUGI II0CKOBHIYKION CTEKIMNKON AMHGH, 5 MOT
UPIBHAIiNG FCHO PACCMOTPETS, UTO BCSl ONa NPOHMGANA OTEE
‘TSN I TOpaM, COBEPUIENHO KaK MefoBie coTbi... S| cocunTan
TIOPI B PAITINNLIX PAAAX N RAIIE, W10 PATS TPHOTHIHTETBIO B
IATHACCAT-IECTBIECAT DTHX YSEHDKIX KIETOK YMEULAIOTCS 00HIK:
Hobeno Ha npotamemmt 1/18 mofiua, wun 1259 MunawoHon

2
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@ KAK MPOVUCXOAMT MEPEXOA SHEPTUU

BHYTPU SKOAOTUYECKOW MTMPAMUADI

Uens ypoka:

T Hay ML OGLACHSTE NEPEXOf) SHEPTUM M BEUIECTS B KO-
oeCKO MupamHze.

AR ROCTIDKEHUR Lien HEOBXOAMMO Y3HaTb:

 KaKvM CI0CO50M B KOMOTMHECKOH MMM MPOHCKOAMT
OheH BeUeCTB M HEp

* om e

Busnsarenno pacessorpit puc. 91, Kak 11 Mo e, o6bcHHTS 21y HoCTexo-
BATEAIHOCTS? RAKYI0 S4KOHONEPHOCTS Tt NOAKEID B ATHT? Bertows, uro
O6oSATAIT CIOAVIONHE HOMATH: «ADTOTPOGHI, (TOTRpOTPOAL», <TPORY~
T, « peAVIEnTS». KOrO WA WTo M3 IpEACTAReIOH et T Mok
PNt hpas—

~ :g.&

Puc. 1. Mimenan nens.

Bassersensbili Heroun aneprin na Bewe - Connte. Apto-
TPOQB (B OCHOBHONM, e PACTEHI, CHlie-deEHbe BOTOPOC-
) nyTeM QoTociiTea NPeoSpazyIoT oieprtio CoILA B HHEPrIIO
Xinwireciix cpAseli. Ot CTANOBATCR HCTOUMIKOM OPTAIIIECKiTX
BEILCCTE AU BCEX OCTAIBHLIX OIAIHIMOD 1 ¢KOPNAT» TETCpoTpO-
o: xomcymenton | nops/ca (TPABOANBIX AMBOTHBIX), TE CTA-
woBaTes mnmelt A7 Koncymerton Il TOATKA (XWIIHIOB) It 1.7,
Tlocne eveprit 11000 OPraI3M IOABEPACTES PATOMEHIO 6o
TOAPS ACSITETBHOCTH TPHOOB 1 MIKPOOPAHIINOB (ACCTPYKTOPOB,
st peayiienton).
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1. KaKoe KOTHHECTRO ITARKTOR B KIUIOTPANNAX HEOPXOMINO,
10661 B BOZ0eMe BRIpoCia 1yKa Maceolt 8 Kr. Jls 9T0r0 co-
CTABI TIKCBYIO e, COCTOANLYIO 13 CTEAVIONTTX 00beKTOR:
InyKa, n7aNKTON, 1710TRA.

2. Ha ocuiove mpabit7a aKoTOTHECKoN THPANILIB OnpeZEH,
€KOBKO HEOBXOMMO IIRHKTORA (Bofopociielt 1 GaTepiri),
10651 5 UepHON MOPE BBIpOC I MOT CYIIIECTBOBATE O3 Je-
it Maccofi 400 kr. [Tuwesas yeny: IIAMKTON — MOLTIOCKN
— XA MeaKas phiba — AeTLIH.

Tot OO TKACIT PAGoTY X TPOSKTOS «BANKHYTAA OKOCHSTEMS, CHOTE

[ Y R —————

[ ———

CouTalt M 436YKY 10 My D TESAN PASETa <DOTOTH M YCTOM

S ——

Tlpaniaa costames vezma-asoyxn

Meaua-aabyia peamayercs i npeaenramus PowerPoint.
Crafit Takol NpesHTAINN OOBeIMHEHE oBILel TeMON, B AR
HOM caytae — «IKoOTHA N yetofiunnoe paspTytes. He curas T
TYALHOTO, PESCHTANIA CONCPAT CAATL — TIO KOTITIECTRY OYICE
PYCCKOTO aIhaBiTa, KPOMe GYKB «by, «bv, ¢bly, ¢liv. Craiizst
PasvemaIoTeA B anaEnTHOM NopAKe. BYKBa B TeBoM BepXien
yray - neppast oyisa otera. HyKHo OTBETHTS Ha BOUPOC, HONE-
membilt wa caalts. KapTuky MOKIO HCHOTH308ATE B KatlecTse N0A-
exasan.

K bopunmay yenoxa
Baxomue passa. Byas nekpenmi.

Cerogs a ypoke s .. .
Mite yaastocs.
ST vory noxsamm
S uenocratouio .
s orapazes ... .
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1. Benowiit yerpofierno irkpockona (puc. 16 ). flnsororo yera-
ot coorseTerae:
Tydye H
Oxynap
Obuexrim
Wiraris
Biturst maerpoliicn
Tipegverisli cromu
Bapiiaa: Puc 16, Yerpotterso sapockons

2. Hasonu nociiesopatensiocts feficrsult npu pasore ¢ Mitipo-
exomow.

onecTas Mook poTpenapa s ez cTomak.
nkpemT, MOKpOUDeApAT anKINANH,

Tonsoyacs simmos, ITaBo ouyeTHTS TYGye Tak, oG WA Kpalt
OFnekTBA oFas010A HA paceTomI 12 0 0T HperLapoTa.

HApASITS cO0TSePKATON B OTHPOTHE IPONETIORD CROTKA.
OGO HOCTABHTS ITYTHBON K e B PACCTIARI 55 0T KPAT oA,
(MO B kY AAD, MECRRO TORIATS TYOYC, TOKA RE TOTHTA e oE
e TpeIETS.
Xox patort
1. Tosropit npasitia TE it pasore ¢ MHKpOCKOION.
2. TIPHTOTOBD MHKPOCKOT 713 BITIOTHEHS PAGOTH.
3. PaccHOTpI MIKPONPEIAPAT KOWIHIbE YK, CPABH € PiCYH-
o Hall opraoira, ykasaiisie ia puc. 17.

Puc.17. Crpoonse xaemisn
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(#) | omononmuecsan mupauza — rpapusecine msoopusernin

COOTHOIENIIR ME2 TpORYILCHAMIL I KOHEYMENTANI BeeX
S R ——
e ———R———

R Koncyment il noprara
7

- Kowcymentus 1l nopaga
- _mnwmlmw

[ m———

B cpeasent cunraeres, o
s 0K010.10% oHeprini Tepe-
Xomir ¢ KaxAOrO TpOdiecKo-
10 ypos Ha crenyIOup, T.e.
npoayKA opramtaNon ke 100°%
oro mocenywomero Tpofirie- HPTIL_
Cxoro. yposa_peeraa Neusime

B cpensien 10 pas mponyiH
pemaymero yposis.

Tax, Hapinep, » cpemsen
uo 1000 Kr pactesnit 0opasy-
167 100 K GHONACCH PACTITEBHOTUNELX RNBOTHHIX (<oncyen
mos nepaoeo nopadra).

ItoTonmste AnBoTHIIE (oNCysENmI Mooz nopADKa), To-
M@OUpE PACTHTETLHORANSX, NOTYT CHETESHPOBATS M3 JTOTO
xommrecrsa 10 xr cpoelt Gowacest, o XwmwmH (<oNCyMeNMI
Impembeco nopadKa), KoTOpse MTAIOTE LIOTOSAMIMI HIBOT-
sk, cuTesupyIor Tombico 1 KT cpoelt Gostacen (puc. 93).

0.1 ompran
[Lp—

10% omepenn
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BO3AYXe. ONHAKO B GOTBIINX 034X 0301 OYEHb OTACEH /715 TOACH,
SKMBOTHbIX 1 @K pacTewsli, A5 WX ol AAOBHT (mas. 1).

0o xopount w naoxoi
Tatraa 1
TWaoxof osom wam xopouns? Obvacnene.
A Taoxor O6pasyerva npu wroxoftmoroge.
B Mown Oopasyerva Tponocpepe.
B Xopomms O6pasyerva s cxparoegepe.
T Xopoms Xopomo maxer.

Jlesunguuupyionpte cholicTha 07y ueNHOro Ta00paTOpHEIN Ty
TeN 030Ha IIPOKO HCIOMLYIOTCS 15 030HMPOBAHIS BOJIN, COXPa:
HeH i NPOAYICTOB, B MeMUILHIE I KoCHeTO IOt

HO 70 He IO CINICOK: Y WBHTEBHbIX XITNITIECK X TeBpa -
eIt B TPHPOAC, KOTOPbC AETAI0T IS Ka TTANeTe TaKolf paa-
HooGpaHofi it npekpackoit.

2. TIpenpamense Kaxyx DOIIECTS MPOREXOIT B TpoTEcoe GoTOCHITESA?
Oogma smavense GorociTesa 1A .

3. Toessy roBopa, o ramemse — 910 Ot 43 DaROHIIX HpoTecco,
OBeCHe RO KPYFODOpOT bemecTs 8 HpHpae. U1y cBOM IpIMED-
. TIpeauonoaus, y TeGR €CTh AeAVIIK, KOTOpHA NBITAETCA TIONATS, WTo
306poskeno ma pHeyIKaX. OTHAKD OR He IOTYIGLT B MO BHKAKOFD 6cTe-
CTReBIIO HOYIORo 0GpOSOAII H HE HOIMAET OGbICHEIAS APTODA PHEYI-
KOB. OR SHAET, 10 B 4TMOODepe HET IHKAKIX MATEHEKIEX UETOBeIKOB, o
0 HETOpeCY e, 0 HaOSPEKAOT MATERKKIE UEACROCH KOMIICH, TTO 03
ataior oru CrpamRse magmCH O, 1 O,  KaKol Hporece UPNCTIIEN HO
pieymax.. Om WpocstT Te0% oG aCIT: oM. TIpemmoTOAI, o Tl
reyma suaer:

00 - ofosmaneme xicropaza;

P —
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BHYTPU SKOAOTVHECKOWN MUPAMMAbI
(MPAKTUYECKAS PABOTA N210)

@ KAK NPOUCXOAMT MEPEXOA SHEPTUN

Lens ypoxa:
¢ Th1HAYMUIBCS OGACHSTE Nepexof SHepTv 1 BelliecTa
B SKONOTECKO UpaMAZe.

F T —
Tomgewise nems
Tlpoyuentst - ...
Koneymentst — ...
Peayients — ...

‘Bagano 2. M IpeyIoaemmIoro Ik CoTaRs NP OPFATIMOR, NOARY
KOTOpHIN B IMPORE MOTYT OOpASORBATICH TPOAUTIeCK e (TWIIERHE) CRASH:
AR, KpOTIE, KOpOBa, CaBa, DOoSel], TPaDa, OTHS, AATYIIKA, MOPKOBS, BOTK,

Hanpusiep: nrymika - nams.

D DO B IEDOON 1Y AT eI GTS A0AEBOH UEPED; B0 BTOPON — KoMEAT-
mast My, Bee I ITARA AOTHH SUKATBIATLCA TeA0BeKoN. [IpenTonss
P ————————

Bazanne 4. K xasowy na Tpodaniecion yposnell orHoCKT nepetncene
ke rpymns opramcaios?

ABTOTpODH, OTHOTETHHE TPABH, TETEPOTPODE, OBILSL, PhIGH,
A€ THHHB, KOHEYNEHTHY, IUeTbL, KYCTAPHAKIL, BOKH, MIKDOOPTa-
b

‘PACHpEAEIt OPTANMAMBI IO CTEAVIOIUIN KATETOPHAN:

#) nponymenTht

6) rpasos e

5) naoTonAHBE

1) aceTpyKTOpS
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s Arsrassenes Beproness
Oaeen Aaescanzporaa Kocrionemss
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Fanuna Conenonua Bofco
Curmnn Awarasasas Marsecsa
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RAPATELIEICTARY
25010
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2. o maoe soges? Hadomt ocmommsie hofhema MoReAeH

e 1. Obacum, ke Moze npamesems a puc. 5.
8. o Tascoe More mapoBame?

Puc. 8. Mazemn

Tocrpott saams-ozerm kpyrosopors
w3 nompy X cpeacTs (puc. ).

Tetie nompetiyomes:

~ Ganka

~ xppimca
opuouxa ¢ nosoli

- soma

— nex

~ macToTbA TAMTA

Srans1 padorss

1. Boawi Gaky, sanommi ee 5ozofi

‘piMepio Ha 2 . Puc. . M oneas
pyroRopora zom
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W3 YEFO COCTOMT KAETKA

@ MPOLIECChI B XXMBOM MNPUPOAE

Liens ypoka:

¢ Thi HaySMUILCR ONIDEETT> OCHOBHEI KOMITOHEHTSKIeTKH
i1 ROCTIOKeHIA e HEoBXomMMO y3HaTH:

¢ 3 KaKIMK OpIaOM10B COCTORT KNETKH;

¢ KaKvie QyHKLAM BINOTIHSIOT OPFaHOWALL

Bumareno paceorp pucyi. Tlpowmatt sarasey. Jlorazatie, o wext
merpew.

Mamepuu eswvaiiusas vacmua -

M ne audum 22as - max s xasa,

Hous xens acd cocmoam mexa.

Pacmenus, seaooexs, acpa, nmugsl

Omsadat, xmoa?

@B T

Ktorka — yausirenbisil 1 saraousbill Nup, KoTophi cyie-
CTBYET B KaHAoN OpramiINE, GYAD To PACTEHE I HBOTHOC.
FIHOTAQ OpraMiaM MpeACTARIIET coBO OARY KACTKY, Ho UALe 0if
coctout s wLTHOROB Ketok. KieTia — 970 oueih Manenbkas
CTPYKTYPION CAUINIA, KOTOPAS e BIA HCBOOPYCHITHIN Ta-
s0w. Ho €crs OTICTBING MPOICTABITEIN PICTHTEIOTO MUpA,
¥ KOTOPHIX KACTIN DI AOBOTSIO eTKco-

2
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KAK OMPEAEAUTb TOT MAV MHOW BUA
PACTEHWS MAV XVIBOTHOTO

@ MHOTOOBPAS3ME XWBbIX OPTAHU3MOB

Uens ypoxa:

# Thi HaySMUILCA MCTION30BTS XaPAKTEpHbE OCOBEHHOCTH
OPTAHU3MOB AT OTIDEENEHA BITIOB PACTEHH U XMBOTHbIY.

AR ROCTDKEHIR eI HEOGXOPMMO Y3HaTL:

10 TAKO B, KaKWMH NPH3HAKIMIN XapAKTEpHYeTCr;

 KaK MCNO30BaTh CTICUMATUSMPOBIHHIE ACTEDMUHAH T AT
ONpEANeHIT B3 PACTEHIAA Wk XHBOTHOTO.

0 T80 AYNACI, MOTYT TH AOHBOTHME CYTLECTRORATS HESARHCHNO O ADY-
IR R opraINGR? BOOMIT, RAKH CYTECTIVIOR TapeTha Aot
PO TR0 UpIDAepH EpexCT BTN TS Haperm.

B HacTOAIICe BPENS OSHAPYACHO H ONICANO TPHNEPHO 500
Thic. BIIOB pactemit, Gonce 1,5 NN BUAOB AMBOTHBIX, COTHI
THICA B0 TPHGOB, GOTIee 3 THIC. BHIOR PASTOOOPAIHBIX GAKTEpili
i1 Thic. Bupycon (maga. 17). Mayuehen MHOTOOOPAIIS HIBHX
OPFANIIMOB 1 SANHMACTCH CHOTEMATHA.

@ CHeTeMaTHIca ~ 970 HayKa, KOTOPaA SAMIMAETCA ONICAHH-
N I KTACCHPUKAICH OPTANISNOD — Kak JHBHX, TAK 1
Baepm.

f Kapa Jwmnéii (1707-1778) - moexexinti core-
cTBoMCIbITaTeb. Oif COBA CAMAYIO CHoTeMY
KIACCHHIKALIII PACTHTETHONO 1 HKHBOTHOTO
Mipa.
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[Ny —

Xuwiruecite npespueist - 10 e 1
orhenieas uscrh namelt nobceanenolt

o, Hewotophie 1a mix conces mpo-

cTe 1 ouenubte, 0G0l Moer N
6MIORATS X Ha cBOEH KYXHe: HAUPHNED,

sapapisane was (puc. 13). Harpersie

KMIATION SANNEH MEHTIOT CBOH CBOH- by 13 Yioamorue
CTBA, B PEIVTBTATE NEHACTCR M COCTAD - npespamenns
BoAsiz olia mpioSperact Apyrol ser, Biye

u crofierna. To et monyuseres onoe semecrso. Jpyrie —
AOBObHO CHOKHBE, Ho ORM ABHTAIOT HAULY iaih BlepeA (o
‘npititep, croparie om B B ABMraTesC).

Hoyan mnopsiamymo «Xiareckse npespamensa B Ty s i UOmFOTOR
YKo, D20 GYAYT oRMCAS -3 XSUBUCCKHX TOBPAIIORI, KOTOPH, A
Ol TR, ABTAIOTEA el DAL LA U ToBeKa.

r—
Ipasuza cocmassenus cunxeeina

1 empora — eymecTmresoe.

I T ———

-4 CTIOKA — TPH FAATO1A, OUHCH BAIONUEX ACHETBIA b PANFAX TOMM
A4 empoKa — npelLOKeIe 1 4 CAOD (BHPAKAIOICe AYBOTO)
58 CpoKa - eymeCTRIT IO, OHO €100 ~ pesione
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‘Baxanie 5. BAGepit S CHEK HASHARIA KHBOTIBIX, KOTOPHIX MOS0 OTHe
o womeyenta 1 mopaakas:

cepan Kpiica, CTOH, TUFP, CKOPUION, May, BOTK, KPOMIK,
MBIID, CAPaNUA, ACTPES, NOPCKaA CBHKa, KPOKOAILI, TYCh, i
CHIla, OKYHb, AHTIIONa, KOGPa, CTEMHAR WepeNiaXa, BHHOTPAHAT
VAT, SeTLUI, KOTOPAICKILT YK, KEHTYPY, GOKLA KopoBKa,
Ge:Tutlt MeABE s, MeAOHOCHAR Mea, KPOBOCOCYIuIIE KOMaP, CTpe-
Ko3a, 1%, cepast akya.

‘Bazane 0. CorTanh eI A € MAKCHMATAED DOSNOAEMDN THCTON 06
D, HOCTeIM M3 KOTODBIX ABAAIOTCA PHOORIBE sDepit (cexa 20). Buracn
MaCEY BOOpOCTE, HeOGXOTIANYIO AT CYIECTROBARI TP Becon 26 Kr, K0
‘opasmmaeren pioit. Tloetpait axoT0rITECKyI0 mAp LY.

Crena20

Tht mpoxOIKaeID PAOTY AL HPOEKTON «JAMIEYTA SKOGHETONA CBOIDA
pyicants. He Samaft QUECHpODATS 1 (OO WM BIIEO HSMERERHA, KOTO-
PHe HpOHCKORT B TRoeH sKoGHCTeNe.

1
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MOJIHIS1 MOKCET HOZAETD TeC,  OF CTOPHT, BO M BETEP CHOCAT 10t
DY, 05HAKAs CKATS, BAPYAR Ha PEKE MOKCT IPBPATITH 1YT B Go10T0.

Ha Beate TOCTOSHHO IPONCXOAST PATHbie COBBITIS, CTIXIH
e GecTBis, ONit PaapyLIaIoT docHeTexb, Eca Ol Ipipoda iie
HIPOAYCMOTPeITa MEXAIIIM 7ICUCHIS CBOMX P, Best eI 0K PbI-
ach Gb1 GeaRIIHERHAIMI TOPHLIMI TopoTanit. Taixe Ha cMeRy
DKOCHCTEM BO.IbILI0R BIHSIIHE OKATLIBAIOT PIIHe HMEHCRHS KTH
NATA, KO7ICOARIA COTHEUHON AKTHBHOCTI, TOPO0OPAIOBATETbIbC
TIpoTLecei, HIBCpIKEHIA BYKAROB. OHN RAPYIAIOT CTAGHILHOCTS.
R —

R RN RN RN NN NN NY
(CyKuecIE - 9T TOCTEAOBATE TR, SAKOTONEPHA CYeTA O~

X COOBIIECTS APYTITMIL 18 OIIPCACENON YACTIe TeppITOPIT.
Haupinyiep, T0CTeIeIHOE SapaCTARIte CHIIYHIX TIECKOB, Kaer

T poccrireli; saceieite saGpOILENTHX CeTCKOXOSICTE
HBLX 30MeTh PACTHTE-TbHBONH 1 KHBOTHBIMI OPrARIINANI.

B HCTOPII PASBINTIE 3N K BeNUTe KTMMAT MOHAICS HOOT-
HoKpaTHO. B Terbie NEPHOB, KO BBIAAAT0 GOTbII0e KoTte-
T8O 0CAKOB, B PKOCHCTEMAX 1IPEODA A I B C IOBBIILIEH BN
‘TpeGopamisMI K Teny i Baare. Ha IIaHeTe PACIPOCTPARATHCD.
BAAKHbIC TPOTITCCKIe Tca. BHATNTETbHOE NOLHATHE CYIIN B po-
SYIIbTATe TEKTOMINECKIX IPOILeCcoB IPHBOMILIO K PASBUTHIO 3a-
eymmBoro kmrMaTa. B peaybTate Ha Gomsmoi uacTi Besnit 1po-
HICKOJIIA CAEHA DKOCHCTEN: Teca CMEH ATICI CABAHHAMI, CTem NI,
‘BosHMKaT yCTDHIL.

1. Monewy poxa s serep e caspor seio mowy?
2. Tlouesey Mnorse 1yra e sapacrai ecos e SaGo AT TOA?
3. Kak pexymenTst MoryTomaTs ma cveny skocweren?
1 ro mpomaoiiner  akocHeTeNOM, €0 KPYFoPOpOT PeIECTS B ek e GYACT
risr—
5. Hasobie TaDiae 0TI MEKY CCTOeIHON 9KOGHCTeNS O 0T PHPOT-
. B iem cxorcTm mpHpOTHOH ek CCTeROR A oCHCTEN?
. TIpuoess mpiteps: GHCTpolt et cHCTeN.
. Ralote sk ocHCTeNst HauGonee YOOI D 06l NeoToeTH? O0ci,
PR —"
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TlocTosmibift BBITAC CKOTA Ha OHOM MECTE HSMEHST TYTOBbIE It
‘CTEHbIE DKOCHCTEN I TIHPOKO PACTIPOCTPARAIOTCH T€ TPABHY, KOTO-
DbIE H IO 1AI0TCS AUBOTHEINIL (TOILIND, UEPTOTIOTIOX), CHIKACTCH
obite KopMOBBIX aakos. MHOTH DACTEILS fle YCUERAIOT BaiLRe-
oT 1 AaTh cevena. B peayLTaTe yMENBIIaCTon BIAOR0E Padio-
‘00pasie dIOCHCTEMS, VIIPOAIOTCS €€ CTPYKTYpa, IHILEBHIE CeTit.

Puc. 89, Kowrye onymuza Puc. 90. Kuxryconas orwesica

MshecTHo HENA0 CyHacs, KOTAS U/OREK HAPYIIAT BHIOBYIO
CTPYKTYDY KOCIHCTEMSI B PesyIbTaTe BHECCHHSE B HETO HOBbIX Bi-
705 Tax, 5 navaze XIX Bexa B ABCTPATIIO 13 AMEPHKII Gui7 sane-
e KAKTYC ONYHIR A1 CORAANHA KOTIONIX HAropOAeli i MacTOH
IaX. Ol PASMHOKILICA HACTOLI, WT0 CTa GOPMHPOBATS 00TIK
MIOTUX COOBIIECTS, BTeCIsis IPUBLITHLIE BITH pactemii, mpH
Bei K cuerte 171010 pita dkocicren (puc. 89). K cepemnie XX pexa
ABCTPATIS MOT1a IDEBPATHTBCS B KONTHHENT 13 CIUTONIAIX KOTIO-
X 3apocitelt. DTOF e CAYIIOCh GIATOLAPA 3aBeICRHOMN KA Mi-
Tepitic GaboKe KaKTyCOROIt OTHERII, PYCCHHIA KoTopoli ToexaIOT
omymio (puc. 90). Tloeie Toro, KAk WHETEHHOCTS KAKTYEA YA010CH
OTPErYIHPOBATS © MONOIbIO TYCCHHIL, HAPYUIEHHAS DKOCHCTEMA

B Iape  ORORTACCHIKOW co3Tlt TIGTHIY «JIHIIH CPABHERH», Ky Hie-
P RGO MATIO  CPABREEDte MEY GHOTHTICHIDS Q4K TOpO CERS 0cH
cTonst e mopedeciain acropos, JIUIIN CPADHORIR UPIEY A caNOCTOR:
1. Ipmmes mpimepB GICTpOR M K OHCTEN.
B T ———
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AOTo weoBera. OMMIH 710 15 H90GpTeRI 1 OG0CHYH o0 Pt THORHO B
SN P ——

=

Puc. 116, Copemermmsse woolperasnn

. Pacenompi o1t woSpereisus (puc. 116), OHpORETI WX PO B AN K

@ Pacesorpi upemens (puc, 117). Cossalh croe waoSperene, uenomsya
RS TpeHOTSE (RORYCRACTCS ACGABHTS 04 CRO).
e el a4 H30TOTOTR  PACCANIL 00 OB HayKe.

.8
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B peayIIbTaTe XiMITIECKIX MpespAIeRii 00pasyeTes Moe:
CTHO PASMHIX BEILCTS, K KOTOPBIM MOKHO OTHECTIE AMMMAK,
SKMPHble TIeTyuite KHCTOTBI, CIMPTHI, CePOBOIOPOA i MHOTHE ADY-
rite. acTh 13 0GPATOBANHBIX B PeyBTATE PHHCHIs 430T0COTeD-
KaUIX coe it ATOBUTL XapakTepubIN IPHIHAKOM TieHns
ABIAETCA BBIECHHE TETIOTE, CUABHONAXHYIUIX Ta308, MIMerHe:
e upera.

TMpowsrat mgopao o mporecce e, Jlomomas cxeaxy 5 wigop:
[Pt ———————

- 9=0

JL1s KPYTOBOPOTA BEIECTS B HPHPOAe FHIeNNe HNeeT ouen
Gobtoe SHANCHIE: HOTBOIET MEPEPAGATHIEATS GEAKI TOTGIIIX
‘OPFANMINOB B CoeqHENIIS, NPHIObIE K YCBOERIIO PACTEHHANH.
W KpyT HAUMRACTH CHATATA.

Tt KOTA-RHGY b JAMHAT, KAK 7IeTKO ABIINTCA J€TOM ToGTe.
D03HI? BOdAYX CTAHOBITCS 0COBENHO CHEAIN i IDHOGPETAET Xa-
pakrepmbt ganax. Kasili pas mocse TeTelt rposhi Tht MOen
HABTIOZATS CIIie OAHO PACTPOCTPAHERIOC B MPHPOTe XITMITIECKOE
npespamesite ~ 0Gpasoname osoma.

0301 (0) B WHCTOM Bitze TpeACTABATET Cobol ras cirHero mpe-
‘7a. B IPHPOC HANGOTHINAS KOWIEHTPALIT 030Ka — 6 GEPXNUT C10-
s amocepys. Tan o1 BHIOTHSET POTH MTA HALIEH NAAKCTE,
KOTOpHIll JAUGANACT ce OT coTHCUHON PABALI W3 KocNOCA It
He A€ Besie 0CTHBAT, HOCKOABKY HOTIOUET HIOPIKPACHOE
oy,

Cxemas

8
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s oTHX moCTeACTRI TPEOyeT ocyliecTaems
cnensanbHO roCyAAPCTIENHON IPOTPAMMBI H KOMILIEKCA Mep 10
JleuemIIio, 0370pOBTEHII, PeaSINTAILIL, ComtaTbHOf samTe.
HACEICHIS H COLHATHHO KOUOMINIECKOMY PIIBHTHIO TePPHTO
pu. Ha ceropusumnii fems na reppuropiit CHSII seayres ceis
cKoXoaafiCTREHHbE, TOPHOTOGHBAIONTIE 11 TeO7I0TOPAIBETOUHHE
padorsi. TeppiTOpHA TOAHTONA He OropOieHa I e 0B0dHateHa
O MCCTHOCTI, HeT WMKAKMX JHAKOB, NPAYIPOAZAONIX 0O

Haceseiite ssieer cyoGoAubil A0CTYN Ha TEPPIHTOPIIO BHBIIETO
TO:MTONa, BICTIONAS 0COG0 ONACHbE € PaOTOTIIeCKoli TOUKH 3pe.
MU YHACTKI — DIMLENTPBY SACPHBIX BIPBIBOB KA HCTBITATEBHEX
oA KX TOMTONa.

Binnsaremsio wsy wigorpaguxy 1 «Hetopas Conpmamarunex oro o
romas. Kakyo HOTESHYIO 4714 ce0R MIGOPMAIIIO THL MOKEID HSDICTS 1S
ee? Kaxate HOCOACTRNR ARCPTSX HCTSSTASIG RACTOTAOTEA B RACTOTIEE
opesea?

Hugorpaura 1
Wctopwa CemunanaTuHCKoro noauroHa
ey
« 3 v
onTHoE TR @

R gy,

T Ik
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O KAHCCTB0 BOABI OKAIBIBANOT TAKIIE HETONHIKH JATPAIHCHIS, KAk
SAOXHMHKATEL M YAOPEHIS, CMBIBACNI C CETBCKOXOIAHCTICHHIX
‘yrozuti. TIpOII TN It GHTOBHIE CTOKH SHATHTETSIO YXYAIIA-
O KANECTBO BOABL, KEAAKT ce TOKCHHOM. B ropoaxX i NpoMbIIT
ICHHBIX LEHTPAX CTOUNbIC BONb COCTABITIOT IPIHNEPHO 15-20% oT
oBmeli HATPYIKH B0A0ENA HATPAANMOIIING! BETECTRANI.

HeraTitbioe BIMSHME Ha KAUCCTBO I KOTHICCTHO NIOBEPXHOCT
HbIX BOT OKAGHIBAIOT MEPHI, CHAGIHbE © VBETHUEHIEN O eH
OpOIIRCNBIX 3EMETH B PETHONAX € HTOCTATOTILIN It HEYCTORTHELI
yBHeHHeN, K0TOphix B KasaxcTatie Hesano. OCHOBHBINIE Bof0
TOTPEITEIANI B PecnyOTIKe THIAOTCA CCTLCKOE X0IHCTR0, PO~
MBILTeRHOCTS 1 TemTOOREpreTI

HanGortee 0cTpbilt ACGHILIT BOZS! OULYINAETEs Ha Sanaze i 107
[PECTYGTHKI. OCHOBHLIMI TOTPEGHTEIANI BOb A TAIOTCA 0POIIAC-
o aesaeze e (72%), npossentiocts (29% ) i KowNyRaTbioE
X03aHCTBO (6,0%). B OPOUIENON JENACIETIN OTHEHETER Tepe
pacxox Bonsi s 1,5-2 pasa.
ORI, cem, 0 kHE-o HDOGIENS € BOATIING ECYpCaNH B THOEN P
Fone? Hr ARIACTER IPIIGIOA BOSHKAKIIUT TPOGIEN, ecan on ST
axae TIaT KpEATpIIINAIOTE 1A IR TOMCIOTUT 4 TDOGAEH © o
it pecypeant 5 Toem persone?
Hembamis siepioro opyiis, npoBOWMBIINCES B TewcHie
40 71e7 Ha CeMMITATATHHEKOM HCIBTATETBHOM SACPHOM TOTHTOHE
(CHSII), npirastusein nesocnommitabif YILEPS 310poBsI0 TOKEH it
OKpYHKaloIel IPHPOTHOfi Cpee, BIBATI POCT 0OILEl 3160 TeRAC
ot 1 exepTHoCTIH nacenemis, Best TeppuTopis Cemanari-
ctcoft i npineraioe  omrony pafionsi Ianogapeot, Boctor
o Kasaxcrarcroft n Kaparasuscxofi obnacreii npiamans somoft
aKoToNIIECKOTo GeCTRIS.

Bee Gozee MAryOHO CKAIHBAIOTS OTAATICHHBIE HOCTCICTRIS
ACPHBIX HOMBITATITH, KOTOPbIC TIEPERIOTSH 13 TOKOAICHNA B TIOKO-

enve (puc. 104).

Puc. 104, Tloenencroms atepuses wemtrauh
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70 T oI Ka3aTS 0 HAMIeH pecnyke? PATHORATI 1 Hepepash-
‘mumaeToa Mycop » mamelt crpase? Kak 71 AyMaem, noesy? Baimuaremsito
sy coctan TBO, CANTHBAIOGXCER Ha cRATKaX Hameil cTpams. U 30

IDMACT GOBIYI0 X wACTS? KAl Tt AYNACTIS, IO OTHOCHTUA K STOONY BAY.
oTxot0n? Kax oicrosr tera ¢ TBO b Tooen persione? Kk ey wasupyior
a7 KAl T1 AYM0CILD, Kakie MOTYT GHTS IOCTEACTOM HOIDARMTSON Y-
o THO?

IO CTATH CHHPATD MYCOP, WTOOH YNCHBUINTS BPEIIHOC B0
JeHeTaie. OHM CUHTAIOT, UTOTO IOMOTKET B KaKOH-To CTEIeHI cli
T oxpyatoiyio cpey. Ho 9KOOTMNECKas CHTYAILNS OF HPHILS
TSI TAKIX Mep HIYTh He YAYUNITIACH, § BOIAYX CTA ellie Gonee
‘arpasHeRHAIM. Bels MYCOP TIPH CEOEM CrOpAHIH AOGABIACT B ar
NOC(EDY Bpe/Iible TOKCHTIbIE BelLleCTEa, CIOCOHbIE BHIIIBATS Pak
 TIOZeli 1 OTPHILATE b HO BIATS Ha Boe KNBbe CyILecTsa. Opram
ek X710p i1 APYTIHe OIACH e 57IEMEHTEL BHEARIOTEA B TPOILECce
exmiranis Mycopa.

TI09TOMY cOVamMe MHOTOTHCIICHHIIX 34500B [0 CHATANI

OTXOA0B He VAVUIINT OKPYAIONIYIO CPEAY, & MOKET NPUBECTH K
VOBITIAN 1 TOTEpAN B AKUBOM MIPE.
ngospagura s

Bpems panoxenna
pasHbIX BHAOB OTAOAOS

2o
3r0m
10 7er
150 7er

200ner
500 ner
1000 ner

e pasraraorc
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Toxcuuitiie OTXOTH, 00PAIOBABIINECS B NPOLCCCe NPOMMIL-
TeHHOTO TPOIBORCTRA, YGUBAIOT KIHBOE H HAHOCAT CYIMeCTRRHIIi
‘Bpex mpupote. Ho e 0110 IPOMBIIILIEHHOCTS BHGPACHBAeT MHo-
r0 Mycopa exceenHo. TlouTit Kask bl UesoBex: peryApHo sacops-
T OKpYKAIOILYI0 CpeAY, Hopo He savetas HTOro.

TIMeHHO TOpOX ARTACTCA CAMLIM FAGBHLIM BPATOM NPHPOTL
© TOUKM SpeHNA BHOPACKBACMHX OTXOTOB. CeTLCKaR MECTHOCTS.
‘pescTanser cofofi Goee WHCTYIO JKOTONHIECKYIO CPEAY 10 Cpas-
HeRiio ¢ conpeMeRiolf ropoxCKolt HHaILIO.

OrpoNHOe KOTHNECTBO MYCOpa BHIBOSHTCA Ha TOPOTCKHE cBal-
Kit, HaoC HemoMpaBINEi Bpez aTMocepe.

KHBOTHLLe, “KUBYILE PAOM ¢ TOKCHUHAINH OTXORAMI, CILT-
Ho cTpazaloT o7 MycopHiix cRaox. TpYHTOBMe RO TOA TOH-
HaMIt TOPOZCKOTO MYCOPA SATPASHEHH, & SHAWNT, W GKafite
BOA0GMA HCTMITHIBAIOT 1A cefe HeraTHBHOS RTMHME BEIGPOCOR.
MHOTHe KHBOTHbe, KOTOHe YTOTIOT AKAMAY B TAKMX TPASHLX
BOZ0eMAX, BNCCT © BOTO/ IOAYHAIOT ONACHHE JUTS HIX XHMIC-
CKHe coeTHeRILA, BEISHIBAIONe GoTes I

TIpona oyl HHPOPHALIIO 0 £010 HopepAGOTIH TRCPALIX BHTORLX OTXO:
208 (TI)  pasix crpasax (unpozpaghuka 2)

Hugopagura 2

Cronbio s Kazaxcrane cobmparon
KOMMYHIAHX OTIOROS 8 0B

Ao nepepatimn
Tecpau buroson
ronon 160)
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e S ——
[ ————

1. Uro Thi suaeth 06 ISR MYCOPA B THOEN periore?
2. KaKoe BMsIe OKAIHBIET VT3NS MYCOPA B THOEN
pafiore a OKpYRIONLYIO cpeny?

Tposens maGmonene.

Jlona oGpaTH mDMNIHE s T, KAKO MYCOp COCHPASTR B TeveHE Tz
. Houomsoya unopaguuny 5, TOCTHTAR, Kukoe MAKCHMATIIO BOSMOK:
o6 pese Gyt pasTaraTCA A CaaTe Myoop, cobpauuh ek conelt
50 1R HeRe0. COEral 600, PESYALTNTHL HAGTOEHIS M BHIDOR DopSa
B rempa.

Tat HPORO NI PAGOTY WA HpOSKTON «BANKHYTaR OKOCHETEMY CHO
pykasots He SaGhinalt QUKCHPORATS A (OTO WK BAIED HSMEERHA, KOTO
e mporcxonaTR MHoel aocHcTONE.

LTS e e —————
MBI IPHPOS ONACHS MYCOPILE COATEH.
HICIOTS3 KOTOTHTE TR HETONMIHI I OMAII, TIOXGEpH MATVpHAT
0 Tewe «JlocTymmoeTs nos. Katueco poxocuaGikennd » Kasaxcraies.

«averymoc»? Kakyio M0SSYI0 414 oo MEPOPNATIIO THl HSBACK 35

9 ok 75 HONBO CT0OCOUETARHE <KAECTO0 BOROCHATKENLS 1 CTOB0
T MeaTOpHAROR? Kt 018 MKeT GHET a2 ¢ Teolt yDora?

167





index-196_1.png
CHeT APYTIX HMBBIX Oprami
MOB 1 GoTbei TACTBO Hao-
camute i Bpe.

Tepementemne (S) — nampas-
emusili oTpesox, mposeen
bl 13 HAATBHOTO MOAOTKe
Muramre — npoiiece momyve
HHS1 OPTANIIMON DHEpIHIL H Be-
et uepea miny.

Ihuesas wems — 70 HoCTEA-
BATEBNOCTS  OPrAMIINOE, B
KoTopoi Kazbi 3 HiX Chea
e w pasnaraet Apyrofi.
Taxanaeme — 910 mponece e
P
To coCTOsI B AHAKOC; DK
oTom Teo noAyuaer siepritio,
a oxpyaiouye Texa oAwOT
onepriro.

Tyms (L) - i Tpaexropu,
npoitzenof 3a Bpews HAOTIO-
Aemma.

»
Pasapasmiiocts - ciocobiocts
OPramMIMOE peariporath Ha
BHeune BoIelicTEIS.
Peayuentss — 970 opramab
(0BbruHO Gaktepiti it rpibs).
nTatouees opramiieckN
ocTaTKaMH MepTRbIX pacTeniii
Pedperce — otneras peaxiis
oprammoMa Ha paszpaenia,
ocyleeTBIsIeNasH DI yuACTHI
HepBHOIt crCTeNL
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Poct — ysemmenite Macest 3
pasvepos opramiaMa.

Phnuar — m0boe Tepioe Telo,
HMEIOIIee BOINOAROCTS  Bpa
HMaTHCH BOKPYT HemOBUKHON

Campourit ~  opramuaL,
KoTophie miTalOTes opraiie
CKIMI BeliecTBAMH PaSTarai0
mxes ocration pactemitli 1
CheTemaTHica — oTO HAYKS, KO
Topas sammvaercs omcamt
eM u Kraconpukameli opra
HHIMOB — KAK FMBBLX, TAK 3
BhIMepuIIX.

Creaer wemosera — copoxym
Hocrh KocTell, ABAsercs mac
cubiolt wacThI0 onOpHO-ARHTA
TebHOr0 annapaTa.

CueTuk aaeKTpICCKOI aep-
T~ cremuabubli PUGOD,
npeanaanavennb AT Hade
Pelis picxoia seKTpodiep

#:
Taxcon — ot rpynma opraiit
MOB, CBASAHHEIX ZPYT € APYIOM
onpezenentolt crenensio pox-
cTBa W f0cTaTOuHO 0B0CODTEH
HLIX 0T APYTHX TAKCOHOMITIE
cxix rpym.

Teaa - ommcanie Kakoro-To
npusHaca.
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BemmecTsa B Map; npH oTOM TET0
omaer oweprino, a okpyai
e Tea oAYRaIOT SHEPIIID.
Heroummcn smeprint — oro se-
IecTsa WM IPUPOTHBE PO
Iieceh, KoTophle HosBOIIOT
uesoBeKy moayuaTh  HEOXO
JUMylo g1 cymectsopamis
omepritio.

3
Kaema - HanMensumas cTpyi-
TypHan exumima oprammaMa
pacrestii 1 HHBOTHBIX.
Komgencawa — o10 nponece
Tlepexoa 3 ra3006pagoro co-
CToMHNA BemeeTsa B KIAKoE;
TIpi DTOM Te0 oTyAeT Hiep:
I, & OKpY:KAIOULe TeTa 0T
Jaior DHepIIiO.

a
Jlomazuman cia (a.c.) - yera-
benmas exumMma HaMeperts
omeprim, 1 1.c. pasa 746 Br.

M

Mozeanponame ~ o10 e
101 TO3MANHS OKDYIKAIOLLEro
Mitpa, cocrosutii B coagamt it
HeeneioBaRHI MOgerelt et
HbiX 0BBeKTOR.

Mozear — o1o sanectiens
opirimana, uenonbsyemsili b
npotecee HOSHARNS H IPAKTH
weckoft zeaTebHoCTIL

[
Harpesamne ~ 10 npoiece,
pit KoTopow Teio monyuaer
oneprio.

‘HenosoGuopastemsio (rpamii-
OmEbIe) METOUMIIH DHOpTH —
970 TaKIte HCTOUHHIH DHEPIILIE,
KoTopue ueroner He Moer
Boccostath.

Hesawkmyras  kposemocas
cnerema — ora cicreva cnoft
CTRenia UBOTHBN.

o
Ofwen pemeorn w omeprio
o170 conokymocTs mporeccos
branns, mimamis, sbizetc
151, 1H0CPACTBON KOTODIX 0D
ramis moayIeT 1o Bemuelt
cpebt HeoBxombs ey peime
7B M oHEpIIIO, Mpe0BPaTYeT I
RAKATTHBACT IX B CBON 0PI
A3 H BAETET B OKPY K>
Y10 €pexy MpoAYKTHL iaiie-
r———

Orsepaesamme ~ o10 nponcee
Hepexoa BemecTan Ko KK
To coctoss B TRCPROE; TPH
10w Te10 oTAGER DEPIIO, @
oKpyKaoNIe TeTa TOTYIAOT
aueprno.

Ornocreavuoers e
s — or0 nepesemee, Tp
extopin W cKopocth  Tema
oTHocuTeTBO  pasHNX  Ten
oreera.

Oxaamaomie ~ oo mponee,
upw_ KoTopoN Ten0 BhEATET
auepritio.

n

Tlapaswrsx — opranmaws, it
Bymge W mHTalomecs s
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Hoyion ungospagury 5. Kas: 1ot momovaems cromocoueraie smicry
OmepreTIIa ? KAk THAYMACIID, 10 MOKET T ey teprio? Kk
e — ——
‘pechymaa ma a7oft nngorpadunke? Kax 11 aypaem, mouesy?

Hnospagura 5

KOO BHAILO ACATELHOCTH B 06 TaCTII DK0TOTIII 0CYIeCTB 1A
e MUBICTepCTRO OKPYHaOILeH CPebI H BOMHBIX Pecy peos Peciryo
kit Kagaxera. B Tecko KORTAKTe © Hish paboraet Hamona s
Hbili DKoTOTIIECKHH TP YeToluIBOrD passiTi PecnyOmim
KasaXCTas, B CTPYKTYPY KOTOPOTO BX0AAT KOMMTET MeAyHAPOL:
X DKoOIeCK I KouBentiti, KoMitrer nogrotopicit npoexton,
Kowsrer woniTopiira ipoexros, Kowurrer 1o npodienan Kacuis
M eqreraaonsix aarpaaneniti.

B orow nanpaseniy eserca Gobias padora. B 2017 roxy 5
Acrane npomta Me2yHapoAHast CTICIATHINPOBAHRAS BICTABKa,
«Actana EXPO-2017s.
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COAEPXAHUE

Joporolt mecrinacermk!

PABJIE 6.3, POIECCHI B AKHBOM H HESKHBOM TPHPOIE

33, Kak MOTe M pOBARIe HOMOTACT TOWATS IPHPOTY
84, Kar ximriecr:nie npeppamenta b npiporie nmor
e nay nmb.
HPOILECCE B ACHBOR TIPHPOAE
5. Ha uero cocront e,
6. Kaite Iporecct cROCTDENIS KB OpFamis .
7. Kkl opramiaisi 107y ¥aioT HeOSXOIINHE A KIS
pemtecsa it omepritio
Ipaxmusecras pasoma NS ..
38, Kak IpOCXOAHT TPARCIODT IITATeALTLX DemiecTs.
B DX Opram X .
39. Kk MSMEHAETOA COCTAB POSAYXA DI AKX -..r.o..ocrorcr. A9
10, Koo coms IpORyKTH 06NeRA 1 KAk ORI BBOTATCA
13 OpraIIIR pacTeIH H ANBOTHR
41, Kk opramiast pearupyior ua poseieTois Dol
arropon.
42, Tiponeps oe6 o passeny
«poneccss b xupoit it weskiport npipoe »

PABJIE 6.3.DHEPTHS W IBHIKEHIE

'BHJIBI M HCTOMHUKH DHEPTHH

43. Omiyna Geperes smepris.

44, Kax bt o6 emnaexes onepritei.

45. Kaxoe komieorso aaexTpirecroft
omepri it TpaTi.

46. Kak coROOMITE b OILTaT6 93 5CKTPITIECIEYI0
omeprio (ITparmuseckas pasoma N69) ..

JIBHIKEHUE

47 Kyna i sowraesics.

48. Yo raxoe nanaeme.

49. Oniopso- AwraTe:THRAR CrrCTeNa YeI0DeK.

50. Kax Basser zanierse 5a HupoTiiit .

51. Kak MOAHO HsiepuTs Aanaee.

52 Tlpopepi.ce o paszeay «dreprita 1 Kmwer e
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YTO Mbl MOXEM MPEATIPUHSITb, YTOBbI
IAAHETA CTAAA YMLLE

Uems ypok:

 Thi HaYSMUILC DEYNATaTS NYTH PEUIeHNA KONOMNecKkIn
poGne.

7% ROCTIOKEHIR LN HEOGXOAMMO Y3HATb:

 Kakvie 3K0nOrecKHe MpOGTIeMbl ABTAIOTCA HauGonee:
OMACHHIY B HACTOLEE Bpen;

 BeM 33KIDUGETCH MPUAMHA UMEIOUIVXCR FKONOTECkHX.
npobnem

sarpme
rpocopi

o Gurromsie

Berynas b Hosst pex, Pecnyommca Kasaxera, kak u Goxs:
HIMHCTBO FoCYRPCTS, CTOKHYAACh ¢ Cepbea eI IpobTeNaMi
B OGIICTI OKpYKAI0IIeli CPeb, It HbIHE 1K PeIIerite TOIBeLeHO b
panr rocyaapersentof nommki. Crpatersis «Kagaxerar - 20505
CTABT WeTKHe OPHENTIPH T MOCTpOEIIe YCTOTIBO 1t D
THBHON MOTEITH DKOHOMMKH, OCHOBAHHOM Ha epexofe CTPAHS! Ha
«aenensilis nyTh paapiTIts.

«Benenasy DKONOMMIA OTPEAEACTCH Kak. DKONOMIKA C B
CORIM YPOBHEM KatCCTRA AMINH HACETCHIS, GEPEAHBIN It PaLIT
OHATBHDIN MEHOTHIOBANHCN MPHPORNSIX PECYPCOB B HATCpecaX.
HBUHEIIHEro i GYAYIUEX MOKoAeHti b COOTRETCTRINN ¢ IPHAATH
CTPAHON MERAYHADOHBINIE DKOTOTICCK NI OBIATETLCTRAMI.

«BeiteRasty DKOHOMMKA ABIACTCS OTHHN 3 BAKHBIX HHCTPY-
MeiTon ofecrienemts yeroftuiBoro passT crpamsi. Tlepexon
K eoeenofis akonowiice nossonwT Kasaxerany BoiTi B w0
30 manGoCe PATBITHIX CTpAI MIPA.

168





index-197_1.png
Tomoverp — yerpoficrso, npit
ToMoLI KoToporo. HavepIOT
aprepiabiioe Aabeiite Heio
Bexa.

Tpaciropus — i, B0t
KoTopolt AmKETCS TETO.
‘Tpamcnopr Bemects — 70 mpo-
nece mepenoca HeoBXOMIMBIX
BeuLeCTs 1o opranmaNy K Kier-
KaM  BHYTPD KATOK, 8 TakiKe
Viadenie oTpaGoTaibx Be-
mecrs.

Tpodmuccinii ypovems ~ oto
smeno muesolt e,

@
borocumes - 510 nponece, 5o
BpeMs K0TOpOro pactemita o-
romaloT yraexucab ras us
aTocheps it 107 BosAeCTRI
€M COTHENHOTO CReTa BhIpAGA-
THIBAIOT KHCTOPOA.

n
Iuronnasma — moaymuaKas
Macea, KoTopas cocrapsIer oc-
HOBHOE cofepiKaNIe KeTICH.

B}

Orosorwueckan mHpawiia —
rpadieciie H3OOpAKCRIS CO
oTHOmeRI MeAAY IPOYIEH
TaMI M KOHCYMEHTaMM Beex
yposuell (rpaposbix, Xuur-
HikoR, BUAOR, NHTAIOWUIXES
APYTIE XHIGHIKaMH) B DKO
cuerene.

Oroaorueckan mposirena —
‘peayabTaT mporimopet i Meik-
Ay HoTpeGHoCT AN uenoBeica 1
TOTeHIMATON NPUDOANBIX cit
CTeN paaTHOTO TEPPHTOPIE
oo yposus.

Droaoria - HayKa o BaamvooT
HOUICHHSTX AHBBIX OPTAHHINOB
MesHAY coBol 1 ¢ okpyKaIoLLel]
cpestofi.

5
Slapo waeTin — weGombimoe
IoTHO TeTbie, PachozoKer
Hoe s mTonTaNe.
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Ocuonast ewa EXPO-2017 — «uepriss 0y ayinieros (pue. 105).
TraBiast UeTb IPOEKTA ~ HPHBIBAT K UYBCTBY OTRETCTEEIHOCTH,
CTUMYHPOBATE AUCKYCEHIO M (POPMIPOBATS IHANISL K TEMY T2
HHPOBAIIIS H KOHTPOTHPOBANIIL DHEPFONOTPeBICHILS 112 1TaNeTe,
DALLUOHATENOTD IX HENOb30BaiisL. HecoMUCHIO, PAaBiTHe a1
TEPHATHBHLIX HCTOUHIKOB DHEPrHN — HaNBAKReliIIas dKoTOT I
CKas, OROHOMITIECKAst H HUKe IOTHTICCKAS! SAUTA.

[

SN

EXPO 2017

~Future Energy -
Astana Kazakhstan

Puc. 105.EXPO-2017, Actana

Kaabilt 13 Hae MOAKET 1 0GI38H BHOCHTS HOCHTBNbI BITAA B
‘coXpanienite GIaTOIPUATHON DKOTOTIECK Ol OBCTAHOBKI B TOM Me-
cre, Tae et

Hla NPOULILX YPOKAX TH PACCHOTPE HECKOTBIO DKOTOTITIE
CKIX HpOGIeN AUl PECTYGIUKI B KONTEKCTe CBOT0 Derioia,
Takie Kak: SATPAIHERIE ATMOCGEDH, TIIPOCOEPH, FICPHOE 3
IpAaHeHIe, JATpAINCIIE OKPY:KAIOILeH CPEL! OTXORAMI HeTOREte
exoit geatenbuocTs. ToAyMali, UTO MOAeNIh THI, KaX TPAAAHIN
Pecnyoamci Kasaxerai, CLeTaTh IOTESHOT0 15 AHINH cooel 1
Gy aynux notoeniti natelt cTpaisL.

e (unghospaua ). TIoGiarcaNses © WIS W IDEATOACH Chol BapHATSL
Ipagureckoro wsoGpwKemR OO HGopNAIH. TIpeACTaTD e 1 acce.
Tipesuosancoost BapasTs1BoA0CSe ke, BOSHOKRO, ROKOTPHL 13 M.
Erpemrwe-———

Ceffuac oueih MIOTIIE IOMIMAIOT, UTO €C7I MBI CETONS He Hat-

HM PasyMHo N0TPEOATS Pecypest — BOLY, DHEPIMIO I T.4., T0 B

Galiues 6YAVIeM HaC AAYT TPYANBIC BPNEIa.
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‘Bazane s Hallps o IpHexemiow ok, VWA HOMEDA TpeLo

KeB, B KOTOPBIX GRS OWTHOKH, HCTPATS 1.

1. Tlepepiukenite (TPARCTIOPT) BeweCTs y pacTewi TPOHEXO
AT ¢ NOMOIBIO 1pOBOAILelt CHTeMbL.

2. Boza 1 Mile pa-Ib e BeIIeCTEA TepeBUTAI0TCA 110 CHIOBHA
b TpYBiaN.

3. M3 JUICTHeB K IPYTHM OPTaa 110 COCYAAN TepeABHTAIOTES
opramecine pemectsa.

1. TPRHCTIOPT KHCIOPOA It IHTATETBHBIX BEIECTS,
TIPOAYKTOB OGMeHHBIX MPOTIECCOB ¥ BOeX KUBOTHEIX BHIIO
HSIET KPOBEHOCHAS! CHCTMA, COCTOSIILASt I3 CEPAILA  COCY 0.

‘Bazanme 6. [l xaparepmerscy xapre (puc. 120) nownany.

ABcTPANMA
Oumiecian Kapra

BT
RS

— T

:

JONEIR T — ——

1. Hagpamne Kapris.
2. XapaKTePHCTHICA KapThI 110 TPPHTOPHATLHOMY 0XBATY.
3. XapakTepHCTHKa KaPTH 0 COACPRAmIO.

4. XapakTepicTinia KapTh! 110 MacuITacy.
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Tleppoe xiMuueckoe TpeBpalienie Be- -
meern, nponcxogce B npipoze, - oTocie . =
0. Dromponce, s soroparopacrenin
R ——————————

T BoaZieliCTBIEM COHEUHOTO cBeTa BhIPada-
e ——
DTHM KHE/IOPOJOM Mbi JbIIIIM.

0:

Dorocurea

@ B TOTDATH CXEMATINECKH HOKANI HpOMece GOTICHNTESA. OTMETS, Kakoe
‘mpoucxo T Hpespamense. Kakiie QK TopH BT e 30 Tpespaienss?

Vuebie IPOBOMILTH PAIIHHbie OBITE H BHSICHIIN, 110 (HOTO-
cumTes mpotexaet fake MK enaGon ocpemen. C yBeenMeN
KOIHTCCTRA CBOTA TIpOTLeCE THAUHTEILHO YEKOPIETes. A e OO
'BPCNEHHO IPHBABHTS OCBEIICHHIO APIKOCTH i HIOBBICITH TeMIICATY:
Y, CKOPOCTS (POTOCHATESA YBEHIHBACTCS €ilie GoTbile.

CrOWKI Spets XMMHIE P (OTOCHHTESE IPOHCXOHT ETIOTISA
XIMICCICHX IPEBPAIICITi, Peay THTATOM KOTOPBIX SIBTAI0TCS KHC-
10D, BOAA I YTIEBObI B KaU€CTBe Sallaca dHEPIIL.

Ipeacrans mponece Gorocsnrresa b e yerool Gopuy.mt (cxexa 2).
B A e e

Crema2

0:9+:0-0-0+0

Bitle ofo XMMMicckoe NPEBPANICHHE BELECTR B UPHPORE
npoMEXOIT B Iponccce Apxams, Tot BAbXACuIH B paGOTANHBL
PACTEHIANIL KIG10DO, & BHABXACITb YTAeiie-

it raz.

Ho He 1071bK0 yreKucTl 143 opayeres b
peayawrare gnxanis. Lnanioe b Tow nporecce
0, uto Gaazodaps duzanui ewdersemes Goxr
woe KkaruveCm60 IMepaL W HTOT CII0cOS ce Moy~
uents oens oerTiBH.

Crenas
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TIPOBEPb CEBS!
68, WTOrOBbIA YPOK

‘Baxamme 1. Copuy1upyit onpeeneme nowaTit:
‘Hesapncnyas mepeventias - ..

Caoxcnoe pemectso ~ ..
[ ——
Bapowerp -
Tereporpopuoe mrae ~...

‘Baxanne 2. Cocrans, mansry «TIpAVITA TeXHNKH GesOTACHOCTH NP HpOBE-

et HayHoro OKTepiMeITAX. B NANTIC HETOAL2YH CACAYIOIC aWAKH
(pue. 118).

OP®D@®

Puc. 118, Buarn no rexinxe Gesonscrocti

e
) B n g Mo atow .

Ooamam:

Cunuse semox ~ oxercrponsa

Kpacusus uoemox ~ amporor .
Berenuixn usemo ~ omeliTpons @
 Mpocraan sapgsacrs +, .0

Aro[ ] Tporon )

Arownoe apo ] Hefirpon )

Saaanne 4. Fio puc. 119 wooSpien cueran: srexpmseof anepr. V-

K STONENTH LIKATH CHCTAINKA STeKTPHYECKO JHEPTIH, OS0TATENINE
Gyoaen A, B, B.

Puc. 119, Cueramk saexTpiseck o oweprin

91
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TAOCCAPUIA

A
Avrompodu (aptoTpodusIe 0p-
ramMaMH)  9TO OpramHaMLL,
crtocobmbie cosganaTs oprai-
weckie permecsa o Heopra-
HIUCCKIX: YITCKHCIOTO Tasa,
BO, NIHEPATHHbX coTeli.
Amwresa - omicanie IpHTA
K4 NPOTHBONOOHOTO Xapak-
Tepa.

ApTepuabuoe Tanenye - 570
o s paeliinx napave-
TpoB, XapakTepiayioLitii pado-
TV KPOBEHOCHbIX COCYA0B.
Arstocpeproe xanitemte - 7as-
aerme aTwocdephl Ha bee a-
Xopsecs B ueli npeANeTH it
96MHYI0 TOBEPXHOCTD.

B
‘Bapowerp - npudop a1 mave-
pemits arvocepioro  ganie-
s

Buonenos —  conoxymmocts,
npecTaBATenel pacTITETBO-
To, HBOTHOTO MiPa 11 MIPa
MIKPOOPraNHaMOB.

B
Barr (Br) -~ exnima womio-
i anextpuecioro Toka. B
HayUHBIX BHOTICTCHAX BaTT
SBISETCS CKOPOCTBIO HaMeHe-
it aeprini (¢ KoTopolt diep:
15 MeHSIOTES It Tpeopazy-
eres). 1 Br ~ 1 [k ouepriti »
cexynay.

194

Bux -~ cosoxymmocts ocobeli,
CXOAHBIX 1O CTPOEHIO, 1pO
ieccam  KHSHEesTEBHOCTIE,
CHOCOBHEIX ~ cKpempIBaThCA 1
JaBATE TLTOAOBNTOE MOTOMCTEO.
Buuteaemeo — ocsoSonerse
OPTAHHIMA OT KOHCWHLIX TpO
AVKTOD oBMeHa pemeeTs, i
Gbirica Bojbi, conell, uyKepox-
HBIX H TOKCHUCCKIX BOILecTs,
‘MoCTyRHBIIX ¢ Myl N 06
‘Ppagonapitxes p opramtave.

¥
Tereporpodst (reteporpodsie
OPTAHMIMED  5T0 OPTAIINH,
WTAROeCs ToTORN Opra
HIUCCKINH BemlecTBaN DY
HX OPTAISNOB JUTH X OTXO.
Aan.

b
Jlapaenue — 570 BeHIA, PAB-
Hast OTHOMIERIO CITH, AefeT
Bymomeit Ha noBepXHOCTS TETa,
K IVIOUL4/8 TIOBEPXHOCTIE DTOO.
Tena.

3
Bawknyran kposemocnas cu-
CTeMa — 5T BeHb, apTEpI 1
KATILIAPS, B KOTOPBIX HPOHC:
XO7UT OGMEH BeIIeCTBAM NeK-
Y KPpOBbIO It TKAH SN

"
Menapense — 970 npoiiece ne-
PeXojia 13 AIAKOT CocToRHI
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5. TIpinensiesbie yCTOBHbe SHAKH (He Meiee ABYX IPHMEPOD.
A Kol pyIL).

‘Bazanme 7. OFci, Kakoe cROETRO AIMORO OPTATIM TEATT B 0CHOR

‘omermioN peatnt mpocTelimero 7 POSCHCTRC OKpYKAMEH ero CpeT:

P EpHOUR 10 € PORE HOBAPEROH COT aSIEGa DTATMDACT AOKHOOHII

AT IAPOOGPASIYIO Qopy.-

ew oraumaeTcs oTBeTHAR peakis Ha BosAeHCTBHE ¥ A0 e

Boro uepBa 110 cpaniemItio ¢ aneGofi? Kais ona naskisaetca?

‘Bz, VCTORH IDARILTLIYIO HOGEACPATE TLROCTS HOPATKS OTPERETE

st pacren (usomoro).

1. Ha KaKofi-To cTymemn ByGpanHas Toofi Tesa nat anTHTess
saromuHTCs e MHPOli, & HATBAHHEM OUPEeATEMOro pacte-
i (AuBOTHOTO).

2. B KoHIle BHOPAHION T3l Wit AHTHTCIH! CTOHT LMD HOBOM
CTYIIeHH, A KOTODYIO i HY:KHO TiepefiTit.

3. Ha nosoit crynenit npofoaka Takoe e cpapienite Tessi it
AHTHTCAL C NPUIHAKAMIL ONPEACTACNOr0 PACTERI (itB0T
soro).

4. Haspasite pacteiist (AHB0THOT0) COCTONT 13 ABYX 7108, Tlep:
B0 C1080 ~ 570 POAOROE HAIBAHILE, BMECTE CO BTODBIM 0110 CO-
CTaBIseT HA3BANHE JAHKOTO A

5. Tipounrraii Teay w anireay 1-f crynemst u pewi, 4ro Goxbiie
COOTBETCTBYET IPHNAKAN PACTERISI (AHBOTHOTO), KOTOPOE.
Thi onpezensiemb.

BoThere yax Tomsi0 HoMepa (Hanpivep, 123456).

Bazamme 9. Viauss, OTIOCHTOTLEO KAKIX T HACCAAID TERAOXOR 6

XOUITeA B oo 1 OTOCHTE L0 Kaitx on AmKeTA (puc. $1). Kams

SHAKOM (AT HORA3AA T)ACKTOPH AWIGKEIIA SEAODEK, €07 O HAH-

e —————

pocr enoxona?
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Uens ypoxa:

# Thl HayMLIbCA MCCTIEAOBATD MHOTOOGPAIMe XMBbIX OpFaHi3
MOB B PA3NUHHBIX FKOCHCTEMAY,

[In% ROCTIDKEHVA LN HEOBXOAMMO Y3HaT:

# 0 BIAX KOTICTeM, O TMNaX CBA3ei, BOSMUKAIOWMK MeX]ly
DALMY OpraHUMAMA B COOBULECTBAX

5

@) e e, s sy
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CYIECTRYIOT MHOTOUHCACHHHIE DIOCIHCTEN! PASTIINOTO Pas-
Mepa: YA, oKean, yr, Tafira, crem, Tpommeckuii tec. Pagko
06pasie KOCHETEN CBINO IPESHTIE BOETo ¢ 0COBEIHOCTANH CPeb!
‘OGHTaNI, IMERHO OHa OTIPEEIAET BITIOR0e PAgHOOBpaTHe Tofi 1t
HHofi aKocHCTMSb! it ¢ yerofiuBocTs.

o rasanto  ekere o6 oxocueresie? TIpexI0AH COCO0H IpeoSpaoBAnIH
TOKCTOROH R GopNATIIN B TPAGICCYO TTH KAKYI0-THO KDY,

B GABHCHNOCTI OT PasioOGpAGHS BIIOB PASIIAIOT Gozambie
(TpomITecKIe Teca, TOMMHE PeK, KOPATIOBHE PHAH) 1 GeTHLe (-
(CTLINI, TYIAPH, GaTPASHENHbe BOA0€MST) OKoCHCTeNL. T IaBubIIt
OTPAHMTNBAIONUNNT BAKTOPAMI AITOTCH TMIEPATYPa, BAAK-
HOCTH W HOA0CTATOR MK, MSBCTHO, UTO KTIMAT B PasTIMHLX
YIOIKAX 3eNHOTO Mapa MeeT CyIIiecTReRMbIe paairaiis. I1pit oton
HOZMHAKOBA 1 FOLOBAS CYMMA BHIIAAAIOILIX 0Ca1K0B. OHA MOKET
HaXoAuTHCs B IpeenaX 0T 0 50 250 it Goee MILAMETPOS. TTpH
9TOM 0Ca K1t BHUIAAIOT 160 PABHONEPIO B TeUeHIe BCeX CesoroB,
GO IPUXOARTCA B OCHOBHOI f0re Ha OpeeTeRIbIH Ba KMl e
U0, PasHTCS Ha HATIeH ILTANETe H CPEUEr00Bas TeNIepaTypa ~
o cawoli nisKoit 0 caMolt BICOKOH. PasTIACTCS it HOCTORHCTSO
HATDEBS BOAYLIHBIX Macc. OHO MOKeT KAk Ie HMETh CYIecTReH:
HbIX 0TI B TeuCNHE TOZA, KAk, HANPHNED, Y DKBATOPA, TAK 1
ToCTOSHHO MeRATHOS.

B coiai ¢ oTHM QOPMIPYETCH OIPEACTENNAN VIIKATBHOCTS
PasTIHBIX DKOCHCTEM.

Tlporaerait Tosce. Cpams ey coBofl OKOCHITENS TPOIUECKORD Aeca 1.
cTonse OmpeAe, Kakie (GAKTOpS CHIPATH GOIMIYIO Do 5 GopMIDORA-
e Y AT OOTH 0CHCTeM, KAk 9TH QAKTOPIL OTDASATHES Ha WX BHIO-
[y —

‘Tpomireck i ec CTOAIICA O} BIMARIEM HKIPKOTO KIIMATa
He MEHSIOULErocs Ha IPOTSKEIINN BCero Toxa. OCOTKH 00HIbHb
Bech 107 TI0t I0KPOBOM OTPOMHBIX ACDEBLEE COSAAETCH SATeHEH:
bilf, BAKEBH 1 YABHTETBO NoCTORMR B MikcpoiTinvaT. Pac
THTeTbHOCTS UpeaBhIaliio Borata. Oteilh PA3HOOBPIINEL ACPERbl,
Kyerapui, Tiaini. Paaiioo6pazen it piionofi cocr
MiteKOmITaIONe, ITHILB, PENTIH 1 AMGUOHH HNEIOT CIUTb b
KOUTH, HETIKHe KOHEHOCTI 1t XBOCT; HEKOTOPbIE BIAbL CHAOKEHH!
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Hallla I1aHeTa NPEAOCTABACT HACETAIONGIN CC HIBBIN CYILC-
CTBaM orpoMIOe Pago0Gpaste YCTOBIIi OGHTANI — OT TEAHOTO
07108 IOAADHBIX ATIOK 10 HCCYIIAIONIEro SHOS GeSBOTIBIX 1y,
(CTBIND, 0T BHICOKOTOPHBIX [1TO ¢ IO IDKERIBIN AQBTEHHEN BOSLY-
Xa 10 MHOTOKILTOMCTPOBLIX NOPCKITX TMYGHH, KYZa He IPORITKAIOT
CoTmenRLIe AV, CTOTH 0TPOMHOE GOTATCTEO (GaKTOPOB IPHPOHOTH
CDOIbI HOPOAILTIO BeTHKOE MHOKCCTRO BILIOR AIUBBIX OPIAHMINOD,
OGHTIOIIX B PASHLIX PETHONAX, TeOTPADIMECKIX it KIMMATIIE:
criX yenopmax.

JKIBBIE OpraRMIVEL B3ANOACHCTRYIOT DY C APYTOM I C HEH
Boff mpupotofi. BaainoelicTBie SKHBbIX CYIIIECTs MOKeT GbITh BHY.
THBITOBLIN 1 MesK i1 10BbN. HayKa 0 BIQINOOTHOMICHILAX ABBIX
‘OpraRHIMOB MeAY coBoli it ¢ 0Ky AKIOLEH cpeoli — droTorHs.

BaaimozelicTaie IPHBOINT K 00PAIOBARIIO CHCTEM M YPOi-
el opramsatn ol Matepi. MosKHO BLUIeTS CleAYIONTHE.
yposui (cxexa 21).

Benoas ompeAeAeiiA 7 ORI, CooTeCH OMEXETETHE M HORATHE.
‘PaceTams x 0 Mepe ype rieRuR o MTbTIERD ¢ SATHIONY.

Cxema2l

onpyome cpet ‘asast rpyuma ocobert
(ool mpupos) ‘oasoro sige. By
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KHBOTHELC TaICHe TPHCNOCOBIEHbI € FKIANH B CTeINiL.

‘M3 KOIBITHEIX THIIYNbY BIIBY, OTTHUAIOULIECS OCTPbIN SPeHIIeN
H CIHOCOGHOCTANE K GHICTPOMY it JVIHTE IBHOMY Gery, HanpHNep, an-
THIONB; 1S TPBISYHOB — CTPOAILIe CIOJHBIE HOPbI CYCIMKIL, Cyp

s, eempinse. W XMIHINKOB BCTPESAIOTES BOTKH, AHCHILA-KOPOAK:
(puc. 100 6). K nrsians crenet orocsTes cremioft oper, cremof
Sys, cremias nycrenbra, apoponok. Bolbumas wacts nTHI, Ha
Ny yteraer. MAOTOUHCTEHIb IPECMBIKAIOIIIECS! It HACEKOMBIE.

Ha ocHODe chowx BAIO0D G167 D TOTDIH KOMIITYATIIYIO TG
Tata cTpoTA T 0 TopIGORTATH PACTOTATAETEA 0, ) TOATCHGIT
CpABENO, & 10 BEPTAKAT - DAL NPT SORCTRA, o KonOpHEN
FAp e ——

1. DitocHeTe bl PAIITAIOTES 10 WHETY BIAOR i BHAOROMY CO
crany (GnopasooBpasie). Kaxowis ocromie MpII B
LOBOrO PagHIo0BpaIIA B PAITIIMILIX OKoCHCTENAX?

2. Kasue awcocicrenst Gonee Soratit ningai? TIpuexs upit
Mepi.

5. Bocnonsaylics xaproli  MpHPORHO KTANGTIECKIX 30K
(puc. 105, . 160). Tpusens npivepst pasumsix oxocit
cren. Kakite 13 HItX GOTATH BILIOBbIM PasHOOBPasIeM, & Ka
xate ex? Cuoi oTser apryenTupyti.

R m m E e Em

- Boaee werpeprn reppuropmin Kasaxcrana sammyaior crems,
HOIOBHEY ~ HYCTWII It TOAYIYCTMEN, 0CTATBIYIO SETBPTE —
O, MO, 0P 1 perct. TeppITOPIL €T ¢ ceBepa a or e
©A 50 CAAVIOWME IPHPOTIO-KIMMATIIECKIE S0 TecocTems,
1€, HOAYIYCTINA, IYCTHIA, SATN HPETOpHad I FOpHas 0N

- B 0A16B0N TpOTIECKON ecy porpenzercs Goiiee 5000 Bt
208 pacenit. JLa cpansenita: 5 mafire pexko Gonee 200 uzon.

B Gyxomsix secax Cpexnelt Espoii wa 215 BILIOB BLcIs wper-
KoBwX pactemii 1 190 BILIOB MXOB HpIXOANTCA 3055 BIIOB TP
Gon.
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CTATELHAIN HeperIoKaNI. OWeith MHOF00BpAIH ! GeCT0aRONOT
Hbie, OHI MOTYT GbITh Z0CTATONHO KDYNHBINGL, BBIACTSTECS GOTAT-
CTBOM QYODM I OKPACKH, CPM HIX MYPABLH, TPMHTD, MHOTOHOK:
K, GaBouist it Ap. (puc. 99).

Puc. 99, Obumarom pomeuecioro eca

OrmtiTenbias Uepra cTemeli - IPHYDOUEHIOCTS OCAAKOB K 04
HOMY CE30ILY I IOBBULICHHASE CYXOCTD B OCTATBHOE BPENSI FOAQ, W10
NIPENSTCTBYET PABHTINO APEBECHON PACTHTEIBHOCTI. CTOmH 01
IMUAIOTES. CHTBRBIMI KOCOARMSNIE TeMTepATY Db XapaKTepHas
Hepra cTemt - Geaeche OTOMHBIX PABILN, IOKPHITEIX Goratofi
TPABAHHCTON PACTHTETBHOCTDO. TPaBbI 00PASYIOT COMKHYTHIE 1M
TOUTH COMKRYTH KOBD: KOBBUT, THINAK, TOHKOHOT, MATHK,
once, it Ap. JLAst pACTeRit CTeII CAMBIM GATONPISTHELM BPeNe.
HeM FOfa SBIAETCH Beciia, KOT/A HOUBa €Ilie COTEPIIT AOCTATONO
BAATY 0T PACTARBIICTO CHEra. TO CTIOCOGETRYET MANIHOMY PAIPAC
TAHMIO Pa3HOTPABbS B cTems. ACeaTHIl TYCHRbUT AVK, CHpeRebIe
KOMOKOTNK, GHOTETOBBIE WBETIH Ia Ides, HeHO TOTYGHe I
ALLUIITEL APKHe TIOTLIAHE - CTEIlh RATOMHHACT KPacoT bl KoBep.
OAMAKO ¢ Cepe I TeTa HAUHHACTEA 3ACYXA, TPAB BHTODACT, 263
150 BBICYIBAIOT cyXoBen (puc. 100 a).

Puc. 100 a.Crem.
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oropocn

Puc. 102, Brocucrena «Bozoens

2. Opexe T RIS, HpEACTARACIIS B K OCHOTENA.

5. lepeauei pizst THOCATIOIECA K HpORYHENTAN, KOMCY METI 1 PEAY-
e, Vicakan ik SoorECKyO porh.

4. TP pHMCp HILERAIX Tl MY e NOH SKOCHCTEN

5. Clpopsey Py A uBBOR.

K KAKOMY DAY SKOCHOTeN OTHOGHTOA HHPOTA THOETD MecToIpoAIBAuHA?
Toromoms ot mpoeicT  BHOPASTOGGPASH® 9o EHETeNB Mo MECTIOCTH>
Tpeacrass ero s cracee.

| _Er——
ey (o5 1,6 169

. an e
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KAK XMMWUYECKME NPEBPALLIEHUS
BIPUPOAE BAMSIIOT HA HALLIY XM3Hb

Uens ypoxa:

Tl Hay LI OBLACHTL XUMIECKOR NPeBpaleHAe
BeuecTe B NpUpO.

L1 AOCTIDKEHI LM HEOGXOBMMO y3HaT:

 KaKIe B XMMA4ECKIDX NPEBPAILIENHI CYULECTBYOT;

B 4eM 3AKTIONAOTCS OCOBHHOCTI XAMUECKIK
npespatiienit b npHpose

Baowaensino paceOTp pue. 0. Pase T Manpazkemy a T, o
Ko rpymm y 7o6 o6paoatoes? H ofnessumaer o rpymmi? Kart it 2y~
I, (UESECKHE W XUDIIECK e TPOLSCES! CUOTH Gt HSMCHITS 98
‘e Ta? KAk OTLSCEY ThL MOAKeIT OTHECTH ENEHERAA, TPIHEXG-
e c oo upexeerasen? oueny?

SO VoS 44

Puc. 10. Xmmecxoe npenpamenne pemec

Xutiecicoe st 7entte (TpeRpaIERIte) MPONCXOAHT TOTAS, KO-
A8 O BEITCCTRA MPEBPATIAIOTCH B APYTIE. Y HOBbIX BEIECTS TPY-
rolt cocras 1 HoBbie caoficrsa. Tot, KOHEUHO, NOIMAEILD, ¥TO Xit-
IS TPOMCXOT He TOBK B MPOBHPAX WIKOTbHOM AaGopaTOpII.
Cabie BIICAT IOt XHNIECKHe SBTCHIS ThI NOKCIIb HAGTO-
7aTh 5 npipose. H sHateHIe HX TAK BETHKo, ST AHOb Ha Bewte
b4 Gb1 HEBOIMOKHa 03 TPOCKORALIX B IPHPOTE XHMMTECKIX
Py

15
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OXPAHA MPUPOAbI
ECTb AVIMECTA B CTPAHE, FAE XWTb HEBE3OMACHO

Uens ypoka:

© Thl HaYMIALILCA GHATUSHOBATE DMK HEKOTOPbIX
SKOMOIECKWX NPOBTIEM CBOETO perMona.

19 AOCTOKEHI LN HEOGXOAMMO Y3HaT:

 KaKie JKONOTUeCKHE PG TeN BMAITCH HaGonee
oNaCHbMI B HaCToRUIEE Bpew;

B HEM AKTIOIETCA TPHIWIN MLEIOULXCS SKOTOTECKUK

‘Thopasie G0

BechMa BN, ACOTIOTIO HESAMCHIMEIN AT AHH ecTe-
CTRCHHBIN KOMIIOHCHTOM OKPYKIOIIel CPebl, IPHPOAb it tocibe-
poABATCTCR BOTA.

B Pecnybmiice Kasaxeran nacunTsmaercs cobime 85 Tc. peic
 BpemenBIX BOROTOKOB, 19 Witk 11,5 Thic. Aniioft canme 10 xx,
3447 osep, 4500 Tpy 10 W BOTOXPAIITIIL.

Hanborce kpymusnor pexaws swisuores Eprie, Hafioix,
Eeswne, Tobsun. Ha Geccroummix patorion I0soro u Ilentpansioro
Kasaxerana ~ pexn Copaapus, e, Hypa, Capsicy. Taicke b mpe-
Renax KasaXerara pactio I eIsI TaKIe KpYTHbIe SAMKHYTHe BOT0-
M, Kak Apabeicoe Mope it 03po Bakai.

Topatorai ¢ xaprofi Pecaymman Kasaxcran (yw. .1, o. 66-67 ). Halyua

WOK KM Bee mepeUCACIME Do oGveRTH ALIEH crpAM. Oupeze,

[ T ——

Hapszy © XaPAKTEPHBIN ZeQUINTON BOTHBIX PECYPeos, 06y
COBIGHHLIN B GObIICH CTEIICHH TPHPOTHLIT (aiTOpaN GopAII-
POBAIA BOf, BINANIC 1 KaUCCTRERIIi COCTAB OBEPXIOCTIHX
BOX CYUI OKATHBACT TAKIKE ACATEABROCTD UETOBEK, NPOSBISIO-
IARCA B HITECHEION PAIBTINN COTCROT0 XoaslicTsa, BoTHoro
TPANCIIOPTA, TPOMBIIIENHOCTSY, DHEPTETHKI H KOMMYHATHIOT Xo-
aslicrna. OCHOBHBIMI JATPAIHHTCTAN BOA ABAIOTC NPOMBIIL-
emmoTs 3 ceneroe XoafieTo. Kpose Toro, hee Gombiiee BTMAHHE
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Baupira. Crezem 9ezoBexca SANUIACT BRYTPCHRIE OPranhi o
BHEUIIX. HOBpeAvienitl. Uepen IpeANATHAUEN IS SAUITH 10
710BHOTO MO3Fa 11 OPraKOD UyRCTR (SPeNIL, OGORAMIS, PARHOBCCIS
M CIYXA), NOI60HOUHUK SANTAIAET CINHKON MOST, & PeGpa IPEoT
BPALLIIOT NOBPEIX eNite BHYTPENHIX OPIANOB (CEPAIL, JETKIX 1
KPOBCHOCHBIX COCYI0).

JiBMienye. CKeler COCTONT U3 HECTKOTO KOCTHOTO MaTepHasa,
npednasnasen oxz npuxpenenus uuwy.

TIpi paGoTe ML HACTI CKeTeTa PABOTAIOT, KaK PLATiL. HTO
1103R06T COBCPIIATE DA ITbIE BILA ABIACHHSL JRHTaTe bl
ANTapaT we0BeKa COCTOMT 3 KocTelt, CoeMHEHII MY Kt 1
bl JIBIKEIIS IPONCXOAAT B NECTAX COCTMHERII KocTeli.

L.l ero mywem cener wenonexy?
2. Kacast 3 e mpeAoXpaRAeT o7 IR rooRROf oat?

RS —————

Koern u ux coemme:
i1 OTHOCATCS Kk aceHp RSt
Hot wacTi ABHraTeTBROTO
annapara, a M —
K ero aktusuol wact
(puc. 55).

B wpimie paairaior
MBIIEUHYIO TR 1 CyXo
satnie. Mblilieusas wacts
obnanaer  cuiocobHOCTEIO
cokpamaThes i pacciad
asTben. Cyxommite ue
coxpamaercs, a Tomso e
petaet eficTiie MbmIILL
© nomousio cyxoii
MBI IPHKPenASIOTES.
K KOCTSIM, OHAK0 HEKOTO Puc. 55 Mot wenosexa
Pble MBS MOTYT TIpIE
KpemASTBCS W K PasTMAHBIM opranan. HanpuMep, Hexoropbe
MBI H1La TPUKPEIITIOTES K Kojxe.

Mlllleunan TKaRb, OCHOBHNN CBOMCTEOM KoTopoll Abisier
51 cnocodoem coxpauamyes, PUBOT B ABWKEHHe KOCTHBC

pomars.
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Tox upenth B yimiansioe spens! UroObi o0eTeTh NOTOHY
Bewm, ByKHO Beero MR, TR0 Tenedon B 60 000 pas Tere
TIEPBOHANATBHLIX KOMIILIOTEpOS.

Mbi 0GS5a11b1 STHMIt OTPOMHBINIE JOCTIKEHHSINIL HEGOTLUIONY.
KOMTIMECTRY BETMIIX YNOD — VHCHbIM, HIOOPETATEISAM It PEMECICH
RN, KOTOpBIe IPITAYMAIH! I PAPACOTATH MPHBOPS it MeXAHIT
ML, Ha KOTOPBIX I CTPOWTCA COBpeMeHIbIlt MiD.

ezonex Beeria OB BOOBPAKAT, KakuM GYAET OYAVIIee, it
NBTACS MPEACKAZATD €r0. DTO HEYAMBHTEIHHO, TOCKOTHKY TH0MH
Beera GHUTH TOGONMTHEIMIL, 11 X BCET HHTEPECOBAsO To, UTo
MoKt npowaoliTi ¢ i b GiKakue roxsL. TloseHIe Hayt
Ho-danTACTIECKON THTEPATYPH BIBEI0 DTO JKedate Ka HOBLL
YPOBEHb, M 5O MHOTHX CAYHASX BAOXHOBIIO Ha H3OOPETEHIE TeX
‘Texwomornii, KoTopsle uCHOMNYIOTE ceromns. oA yAanoch
BBIITIE B OTKPHITOE KOCMIECKOE TPOCTPANICTEO, BhICAITLCA Ha
cnyTHuKe Halell IIAKETH, Ho NOKOPEHie KOCMOCA €llie TOTBIO
naumaeTes. Eile Her cpeAcTha NepeAMIKERIA, COCOBHOT Tpe
opozeTs pacerosiia BeeenHofi, HCUNCIACMbE COTOBLIMI TOT-
s Hora Hezoneka elle HUKOTA He CTYIIATA Ha APYIYIO IIAHeTy
namelt Conmennoit cicrenst. Heckobico fecsimiunerstit uaaag i
K10 1t IpeCTaBHTS e Mo, wro 5 Hawaze XXI cronetits MoA Aek
CTBMTEIBHO CMOTYT COMIATH ABTOMOOMIL Ha BOTOPOAC, CHETOMY
ABTOMOGIILIONO ABTOILIOTA 1 Ho€3, ABUTAIOUCH TI0 BAKyyM:
HOIt TPYGe TIOUTH ¢ KocMIIecKoli CKOPOCTHIO. D10 PeayIALTAT PO
rpecca (puc. 111).

o TaKoe nextpomos
st s s i

Apewayuecra snepomcbon

I | T

Puc. 111,90k poNcSw w ero mpesnaymecTsa.






index-180_1.png
KAKVE OTKPbITUS CTAAM YACTBIO HALLEV

@ OTKPbITUS, U3MEHUBLUVE MUP
MOBCEAHEBHOM XWU3HU

Uens ypora:
Tl HaYMUILCR OGBACHSTb BLYIENOHME BOLIECTS B NAGOpATOp-
i OB
N9 AOCTVDKEHIS ienv HEoGXoRNMO yaHaT:
 KaKkWe OTKPHIT BHECTA SHAATLHbIE HIMEHEHM
B noBcepeBHyI0 XL
* KaKk¥e Ka3aXCTaHKWE MDOKTES CIOCOBCTBYIOT Pa2BHI Hayki

& Halsei crpare.

Ipu esanuu & ¢ aeexocmuio coey packo.
aoms wap sexnot. Ho wurxo:da we cdeaaio smozo.
Mox yexn ~ coadanue u pacnpocmpanentie noowie
udets, komopie Moz G cmams omnpasu
mowka 038 noabix uceedooanull.

5.
T.5. Jlapransacs

. JloGponcinit

H. Tecad®

. Pacctonn puc. 110, Ofeyure, ke pamanacs exanaca

S =
NEE

Puc 110. Prsmame rexam

* H. Tecaa (1856-1043) ~ HoGperatems » 06340Ts 930K TpOT XIS Pasito-
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et pasrta? B e 1otk o7 H0Sperert? [prayseat woperere

o Hemmmay puc. 113, cpasisn Meacay coboil npepeerst. O6eyzut » rpyme, b
R —————

o

Puc. 113. Hocyaa: ) 3 apdopa, ) s mmmesoro sene

Craxaus, waroTOBIeRIe 1 THIEBOTo Hce 16! ORI CLeAANH 13 arap.
rapa, IO3TOMY ¢ IeTHOCTHO NOCTE GPOCHTS TAKOH CTAKAN B TPABY 1 e
e KMBATS, 'TO BaM DHINILYT WPl 3a SATPAIHENIe OMECTITION
‘e ppITOpI. UaLlka IPOCTO PACTACT it HE HABPEANT PACTHTETBROCTH.

Puc. 14, Kogetmie sam

T R p————p——
2T Kan Kodbe 5 oo A Bammy oesAy (puc. 114).
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MspecTnie 100PETATE MHPA COVATH MHOTO HOTESHOTO
A3 uenoneteersa. VX NoMsay 1A 0GUIeCTBA CAOAIO Nepeotte-
HiTh. MHOTH TeHIATBRbIC OTKPHTHS CUACTI He OFHY HKHIHb.
Ko e oiit ~ H3OOPETATEN, HSIECTHBIE CHONMI YHMKATBNbIMIE
paspadoTkann?

Pacessorpu pue. 112. Heomssys RomOTRHTe e MoTOHAKH, Hall -
OpMAIID 0 T WsOGpeTeIRX. OSCy/UH SHAUHHE 9T MEGOpeTeRHH 1

Puc. 112 Paamasie waoGpereaun

Bes Beeneunast cocton 1 MenKIX feTazch, KoTophie b crom
orieDe OGPIOYIOT OTPOMHbIE ODEICTH, OKpYAAIOIe HaC (TeX
sk, Tpanciopr, fowa). Ho a7zt NETOTD HIPACT CHOIO HE3
MERIHMYIO pOth. Ak i B HALICH AITHIE M, GACTO He IANCUIS, He-
TOAL3YEN T0, T B CBOC BPENSE NOFAO NOKAITICS HEROCTYTHBIN,
TENI METOUANI, KOTOPHIC CHIOT HAILY HKIIHb YODHee, TPOe,
siTepecitce. ECTH 1epeuHeIsTs Bce oTKPAITHSL, T0 BPAA 1t XBATHT
H ACOATED OTPONIIIX KA. B IPOLIIION YUEGHON TOAY T FOBOPILT
© TAIIX OTKDBITHSLX, KK K07leco, 1APOOH ABMTATED, TETCON i
reerpad, GuTapest 1 Ap. J10/ IDHBLIC T FOBOPHTS 06 OTKPBITIX
GOIIBINEX it MAGIITAGIKIX, 10 CYLICCTRYION Te OTKPHITIA, KOTOpIe
RefiCTBITC RO HaNeRIA IS TORCH, CenAB ce TAKOR, Kol
M €0 BN ceiftac. MHOTHE WICH YoKe BOTTONICH! B TIPOCKTH.
BooH0, B GTKAHIIEM BPENEIH Mbl Ve HOTHIOBTHEA 01
MM M3 DTIX HOBBRBIX HaoOperei.
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O6eyurre, wro mat smaere o6 EXPO-2017, Kakosa Gsina s mpobencuus
‘ol nateTaBKo b Kasaxeraie? KKyt oNpeemie eXcio0r i Ipomraet.
[ ——————

19-20 wous 2017 roga » cromue wameit Pogimiust — ropoze
Acratie cocrosicn BeeMupubili KOHIpece HIAENEPOD 1 VICHBIX.
B HeM NpHIMATH yuACTH WHAKEHEPH H yieusie w2 51 crpanbi.
OMi_ OBCYKAI TIYTIH POIIeHiS PI0GABHEIX i DHEPreTHUECKNX
11po6ient. JlakHoe MepOIpISTte Ghii0 IPOREACHD B PAMKAX 0TI Db
Tits B Acrane MexAyRapoiofi pbicrasicn EXPO-2017.

Paspirtite Kasaxcrauckoll HAYKH e CTONT Ha MecTe, COOTBeT
CTBYET MEAYHADOIHOMY YPOBHIO. OTpOMHOE KOTHIECTEO IPOeK:
108 3 HceeAOBAI I KATAXCTANCKIE YHEHbIE TIPOBOIAT COBMECTHO ¢
MHOCTDANHEINI YUleHBIMI.

24 Hos®ps 1998 roza mexny Tpanurenserson Pecnybmi
Benapyen, Ipapurenncrson Pecnybmmen Kasaxcran, papirens-
crnow Keprtackoft Pecny6mticn it Tlpapirensernon Pocestfickolt
e epai G110 a1 TIONeR0 CONMAIeIHe 0 BIRIMION IDHIIAMILI
H OKBHBATENTHOCTH JOKYNEHTOB 06 00PASOBAII, YUeHBIX creme
HAX 1 SBAWMAX. DTO GHUIA TePBas IONLITKA COTPYIIECTEY Ka.
S9XCTANA ¢ APYTHMH CTPAHANH B OGTACTH HAYKIL

Kpowe Toro, KasaXcran HOAUHCAT MHOFOUHCIEHIbE ABYCTO-
DOHHIE COTTANIEIHIS B 0OMACTIH OOPAIOBARIS, HAVKH, TEXHIKH 1
KYABTYPB €O CTPANAMI BIIKICTO It A0 TBHETD 3APYOEKLA.

Tax, nenpisiep, yueisie KazaXekoro HaLHONATHION0 VRitDED
enrera . anb-Dapadi (KesHY) nocersmin Kpymiyio Terepaio-
wounaisuio Nippon Hoso Kyokai b Soists, a rakie pit Hayaso-ie.
CIEIOBATENCIIX IEITPOD H HOAIICATH € ATONCKINI KOTTeraMit
0TOROP 06 oMeile CTYACHTAMII M UpenOaBaTenAMH, CuiTacTes,
TOBTOT IPOEKT ONE D XOPOILIO OTPASHTCA 1a PATBITIHH KASAXCTAN.
Kol HayKI O TORC 1 OTMH IYThe.

TIpoeicr <Ot IO 1 OAUH NYTh» PacKpsiBaet Golbutite mep-
CnleKTHBS 15 TPANSUTHOTO MoTenIaTa Kasaxcrana. TIpesitent
Kasaxcrana H.A. Hasap6aes 0TMTILL, U4To 61Ar04apsl TPAHEIOPT-
HoMY KopHI0pY «Banaaas Enpona - Bana el Kimaits yixe npo
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MaoSperaremn necro Nitpa TOTSpITE HaM MiosceTRO TP
crocobnewt, Aetaoi KD KondopTCE  Pad0OGpaICe.
Tlporpece e erorT 1a NecTe, it coit €ite ReckoTD cToMETI e
547 15 CODEPIICHII BCEX SATYNOK HPOCTO He XBATaTo Textte
KX BOIMOKIOCTEH, To CerONIS POILAOTITH HACH B DN FOPAO
npoe.

Hierows kasaxeraricioll Rayicn VXoasT eie B Cpemie neis,
KOTA® WA TEPPIHTOPHI cORpeNCiiioro KasxeTaia TROpIII TaKHC
yuenble, kak anb-Papabu, Banacarymn, fleayn, JKananpu. Crpe-
sirreubi oTeN Kagsaxeranciofi mayi b 60-80°x rotax XX
el Gbi7 OD09HAEH FITOTON MHOTHX HABECTHBIX YICHbIX. OTHDDY
TV B OBTACTH GHOTOTIN, TeOr P, XITNIHI M ADYTIX Hay COBED-
e amaenrmat aicaevi, Goor B.A. JlowGponcit, Koropiit
OCHOBA HOBOE HANPARICHHG B GHOTOT i PABOTAT AL EIINO
SO XA OPTAINANII If TICANANI PASTIHBIX AHBOTHLK, T
Oer B0 413 GHoTOTIECKON HAYKH.

Bpowncaan  Asexcawgposws JlowGponert

(1885-1973) ~ 00707, AoKTop SoTOrIeCKIX

sayi (1996), axagessu AH KasCP (1954). 8-

enyaemumt Aeaem mayia u exm KasCCP

B (1045). Ha gowe, rae saun yvemsit (r. Amaarsi,
Veranonena MexopHATLEAL f0cK .

Butoxiutie T.B. JlapranGaen aamiaies sayueiiey GHoxiyir
HECKOTO COCTABA IIICHHIB, €10 BRI OYeHS JHATHTEACH 715 cet
cxoro xoosiicrsa Keaaxerana.

Tewnpait Baitoycumonns Japrangaen (1910~
1987) - yuemnit (o, AoKTop Guoorie-
exux mayi (1953), axazenust AH KasCCP (1958).
‘Awrop Gonc0 230 Hay WX TPYAOR, HoGAERRH.
om0 Guox seproRR. KTV, B
enyacemmit geatens nayxn Kasaxeruna (1954).
Harpasten opaeno Jlemma.

S
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@ OTKPbITUS BYAYLLETO
KAKUM BYAET HALLIE Y AYLLIEE

Uens ypoka:

T Hay AL POTHOWPORATb HaNpaBENy BYAYILIX
MCCIEAloBAHMIA B PA3ANHBIX OBNACTAX HayKW.

JAnA BOCTIOKEHMS Lenk HEOBXOANUMO Y3HaTS:

" KaK Ha3HIBAOTCA YHEHbIE, J0HMMAIOLVIGCA NPOTHOUPORaHWER
Gynyuero;

 Ha OCHOBE ero CTPOTCA NpOTHO3® Ha paseuTe Gyyuiero.

‘Ecau ent ne dymaeme o 0ydyuex,
yaac eo e e,

A Tascyopeu

Mitp HayKit i BHICOKITX TEXTOTOI CTPEAITETDIIO PASBHBACT-
st ABIKeTCs! Bieper. He Yerenaior yienbie pacciasats 00 07HON
oTipBITIN, KaK TyT e nosmAmOTCS APyroe.  nenaio, Kaie 10
BEMUIHC OTH OTKPHTHS, TIABHOE, UTO OHN €CTH 3 MHP HAVKH He
octanapnBactes. Pako I HO3AHO HONTH KasKi0r0 3 Hac Havit-
HAIOT HNTEPeCORAT MPOBTEN S GYAVILEros GYAVIIEro HocTH,
CeMbI LTI BYAVIETO UEIOBEUECTRA. A HEKOTOPIX 19 HiC HHTEDE:
YIOT Go/1ce COKITIE BN, TaKHe Kak TPOTO3 PATBHTI KOCMOCH
I MeABL

Cpeam neex meoSbrumbix 1 MATEpecibix npodeceiti 1 HayK B
MHPE CYIIICCTRYET HaYKa QymypoA0ziLs — TOTHOSIPOBATIHE GYAY-
IETO, & METOBCK, 3aRHMAKOUULCS TPOTHOIMPOBARIEN GYAVILETD,
asmBacTes pymyponozor.

Ko B peaonolt AusHM T sariNaeTes? TIpAKTIK OB GYTYPO-
0708 goB0bH0 NMi0ro. Ho faeko He Kaxabii yuersilt nogbaercst
98 TaK0E CT0KHOE 7e710. CICTMATHCT AOKEH 00T ATH KpeaTHB-
HBOK MBIICHHEN, IPEKPACHBIM BOOOPRCHIEN, COCOGHOCTEIO
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7O7KEHI MAPIIPYTHI: PAGOTAIOT B HeCIHOTOPOMHBIX I TCCTS.
ABTOMOBIIBHEIX Tepexofon. Kagaxcrai cTauOBTCS TPANINTHED
rocygapersoy (puc. 115).

Puc.115. poexr <O mose o mys

DT0T IPOEKT TAKKE MOKCT BHeCTH OTPOMHBIH IOTOKHTE BB
BRG] B PASBHTIE HAYKH Hamlelt CTPaNHL.

B e ISR ————.
upan pyTI crpas.

Ofiey it ¢ uLOK TGN, CCTS T O3 0T TAKOR COTpYMCCTSA.
TIpwayaft cooft mpoeK, IpeseryH b kracce. Kk e MOKeTHOMO  ero.
PeATIAIIG HpoekT <O ToAC HOAH BT

e TIpecTans, w10 o1 yieml, KOTOpHA G101 CBOM WPORK'T W HSOSpeTene,

(Cae1al 0Gopiy RODOHIIX coBpeMEEMX HSOUpeTeII M OTKPHTAIL D a5

e ofTacTaX HayicH
TIoaroToRs HporRO3 cabse MRTepecHX, Ha TOM BARA, HESTEAORARHH.
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GOPMHPOBATS HEODHIIBIE A Ha TPANH BOSMOKHOTO. BaNACTyIO
‘CBOM TEHMATBHbIE TPOCKTS BYTYPOTOrH €pYT 13 1T PATYPbL. ORit
BOBCIO HCTIOTIB3YIOT GAITACTIKY KAK IPOIILIOTO, TAK H HACTOSILETo.
A3T0, H0BEDS, ClIOKIEC, EM IPOCTO OCHONTS HAYKY-

MHoTHe yeibie GYTYPOTOTH YTEEPIAIOT, UT0 CKOPO ML CNO-
KeM OTIIABHTCS B KOEHOC i HQTE, & BEllb 0 KOCMIICCKIX 11y
TUIECTRISX MBI IPHBBIKIIN TONBKO CNOTPETS B VBICKATETbHbIX
TETEBIMONNBIX IPOTPANMAX ILTH WHTATS B (PaNTACTINECKIX Pac-
cKagax. Vi, HaTIpUIED, WIEA TOTO, W10 Mit GYCN AKHTh B Ay
X ropotax. To IIPOTHO3aM YHENbEX, CKOPO MOKET HaCTYIHTS T710-
6a.1b110€ IOTEILIENH f MILLIHON b1 FOPOAOB IPOCTO YIAVT 0% BOAY.
Takin 05PasoN, Gha IPWAYMAHE WIEA 0 ITABYIX FOPOAAX, It
O COTYT IIDEJOTBPATHTS GOTBIIYIO KaTACTPODY-

Byougee omse npunassexum doyx munax vosel:
weaoseKy Mmicau u veosexy mpyda. B cyunocmu, oa onu co-
emassom, oo uexoe, uo wwcums ~ swaaum mpydumbcs.

B.Ioso

Bmosatemito paccsorn wndapagury 9 <Topos Gyvmerss. Kax i 7y

A, HACKOTID AAAEKO® GYAVIICS TOOpAKETO T HER? OCTOB KAV

IR RocTokCaR e SRR B A IAGOpAGKe? Kt

[ ————_ e

eTepecto e Gy 5 T ropose? Tloreny? By e e

frr e ——————— pa———

aecTso e, Bpenemiof mpoe:ky oK R Gepn can. Ha Kai zocipemt

@ Togurasupyit. TIpAAyal PASSITH 07O FODOTA I HEES HEKOTOpOE K-
FL ey ey m————"

UET0BeR HIBETHO TATOTIICA TEN TPARMIANG, B KOTOPLIX AT,
M eTpeMca osHaTh Hemspexamuoe. Ecau 61t 9101 mpomece He
TIPOVCXOILT, €CTH GBI MEOBEUECTE He ABHTATOCH BIIEPE, T OHO
70 CHX TI0P G, HABEPIOe, IPEDKBAT0 B KAMEHHOM BeKe, 0pY0BAI0
KaMEHHLIMI HOKAMI It XOILTIO B 70XNOTHIX..

Bydyuiee doxreno Guums 3ar0xeio o HacmosueN. mo
Naswaaemen naanox. Bea ez wuumo a wupe ne Moxcem
aT—

I Tuxmentepe
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Moje:ni Gbinaior pasksix Bios (puc. 6

o Gomoe T e e——y
EXOICTROC PEATIN | | CXOTCTOOM IMEMOTCA | |o%ex B Rigte MOREI,
apeasemse, xemammeckite cxesa, rpagua,
‘nosTopasor ero nbpakensa Peamsiiors cxorema

B mAOp: PmE—

Puc. . B vonereit

Mojemuponarie npeanonaraer 2 ocuosnux smanas

1) paspaborica Mozer;

2) HeCTeNOBARIE NOZEIIE M IOTYICRIe BHBOTOB.

Ha K70 M DA PeNIaloTcs PAIHLIE 38AQWH I HCMOBIYIOTCA
OTIHYBIONIECS 110 CYTH METOb M CPeACTEA.

B ieston Mo (pue. 7) nemommsyiotes A

&3

Puc. 7. Memomsaonaame wozereit
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Hugorpagura

@ BOLOCEEPEEHME
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Tpomormes 1o moeH mkone atant o cSopy Mary1aTypu? Kotk 7t e
e, s vero oo mano? (Hngospaiura .

Hugospaguras
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B yCI0BIAX B03PACTAIOIIETo CIPOCa 1A DHEPTOpecypes it pocta
‘TADH(OB Ha WX, 4 TAKIKe VXY AUIHI HOTOTIECK ol 00CTAHOBKIL,
‘COKPAIICHIA JAMACOR HEQTH, YIS 1 Taza 0cGoc HACHIE TPHOG:
PeTaior Bonpock sleproctepestenits. Yerofiuisoe pasBHTIe 1 pas-
YMHOC HCTIOTTbI0BaNIIE PeCyPCOR — BOAB, HETH, Ta3a, ABATOIIXCH
HCTOUMNICANI Tef121a 1 DIEKTPIIECTES, — DTO OCHOBA G€30ACHOCTH
TUTAHETH 1 RIBYIGIX HA Rt miojeit. XoTin Mt oToro it Her, Ho
HaM HEoGX01MO 9KOHOMHTS MICKTPOOHEpTITO, DHeproceperaio-
e TAMIOUKH B IOYBSTAX 1 KBapTHpaX, odHcaX mpe AT
M opranmsaI — AHIs a0, Kakbil 13 HAC C0CODEH BBeCTIE B
UIPHBLINKY TIPOCTIE IPABILIA TEKTPOCGEPEIKEIis, KOTOpbie OO -
IVF naReTe B UETON.

‘Basseuan e T B CRo6N HAcCeTOMHOW EYRKTS SIUIKH 1A PAIACICRILE Gt

‘Tomoro sycopa? Kyaa yposa wycop Tav, re Tt smemn? Karce eme o

OBt e eI GHTOROD MyCOpa T SHaenms? Kke s eX npIMCR Y
(Hngopagura?)

Hnpospaguea?

Pasaexee Gurrosoro Mycopa
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MPOBEPb CEBS
MO PASAEAY «3KOAOTUS
W YCTOMYMBOE PA3BUTUE:

Baganne 1. Cpoprey mapyt ompeaerensis nowaTi,
Astotpogu
Tereporpodst
Peynentsi —

Baganno 2. Ha puc. 108 woSpawena sonormeckas mpassexa. Jak mas
e TpOQAECHIN YPORILAM SKoTOrIIRCKoR AL, OB AcHI 3o
et E——

Puc. 106, Brorormecan mpasos

DA D, YT AT HOCHEAOMTOCTS IODAKA OTDeRCA-

s pacrenus Gepomioro).

1. Ha KaKofi-To CTymems BHOpATIAR TOG0H Tesn WK anTHTES
sakomIITEs e WHPPOT, 8 HAIBAMEN ONPEACTIENORD pacte:
s (scmoniioro).

2. Ha novoft crynews nponona akoe A cpavHemie Tesb i
anTHTCaL ¢ pIBRAKAMI OTIpeACENOTD pacTerits (K0T
soro).
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Kt 7ot owomoNimmy, atekposueprino? JIOTI IPeMIOKENIYIO cxexy
O eSO I 10 FHEPTOepe e 10

Ocosmanue ApavaTieckofi CHTYAINI B DKOTONMN SaCTABILIO
Mot MPURINMATE CpoubIe 1 AeficTBeN e MepBl K ee HonpaBe
0. Cerois TION Y IPHb TAKIfe HATIPABACHHS ACHTETBHOCTIL, KAK
YMeHbIIeHI e GLITOBbIX 1 IPOUIBOACTBOHIEIX OTXOOB; PAsAebHbli
c60p 0TX070B 11 BLIGOPOUHE €GO, TO €CTE COPTHPOBKA MYCOpa 0
ero nposexoseIo.

B GOTBITIHCTEE CAYTaCE C0p OTXOOB A4CT MHOKECTE0 BFTOPI
HOTO MATEHANA, TOATEAAILEro HepepasoTICe. DTO TAITKE YNEHD:
LI%6T HETATIRIIOE BMAIIE Ha 0K PYKAIOLLYIO CPEAY.

Kpowe aKonorimeckoli IOTbIL, COPTHPOBK OTXOIOB MOKET
npHIoCiTE 1 DRoHOMIIeckyI0 BHrOAY. Tak Kak B TakoM cayise
Tlepey yrumtsaIeli 1 MepepaGoTIcofi He HY:KHO TPAHCIOPTHPOBATS.
TOHHBI MYCODA Ha COPTHPOBOUHBIC IDEANPHATAS, @ TI0CC BeSTIE H
VIO 1M 38X0poerie.

TIpocTsix c110coG0B A€HiCTBONHOTO BKa%a B OXPARY OKPYKai0-
el CPEAB, KOTOPBIE Th MOJKEI PATIHIOBATS CAMOCTOSITEBHO,
B CEMBO ITI € ADYIBANH, OWCHb MHOTO.

TeGe HeOGXOMINO TIPOCTO OUEINs BUMMATEILIO OTHOCHTHCSH K0
Beewy, 170 Thi feaemth.

Tat SakemmmaeIS PaSOTY AR HPOGKTON «JAIKEY TR SKOCTONA CHOS
pyrasans.

K CleAyiomeny YpoKy HOTTOTORS IpeoeIITAIIO, BHACOUTSET, BCTYIAeiHe
(0 RBiGop), KOTOpoe Tht cuoKer IpeRCTABHTS B Kacce. He saty s pse:

o BHCTADKY ChOM Dok,
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Bazane 5. Henosya puc. 108, samomnis masuyy 20. Pacupesers npes:
CTARMTERCf} AGUBOTHORD H PACTHTEHIORO MIPA B TDH CTOAKA 10 CI0C00Y
HemO TS 0R S opFaRITIRCKIY DeECTS.

Puc. 108, ot n pocreTe T N

Tatruga 20

Asmorpod Tereporpodn Pexyuem

Bazaune.
Benosan, o obosmauaet crowo «qyryponorsss. Tpeacrans ceou yie-
e yrypooros. Tlepex 6ot srerrpomoGsurs (puc. 109). Tipeacass,
Kar o somMemrea tiepes 50 107, Kaksto Y Rero GyaYT uperneymecTsa nepes
‘Tse ek TPOMDwIEN? Ot 1. Hapitey 316K TponoGuth 6y 2ymero.

Puc. 100. Dacxrpomo
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3. Tipowsait tesy s asmieresy 1-H crynerss i peus, w0 Gobie
COOTBETCTIYET pHaNAKAM PACTEINA (AHBOTHOTO), KOTOpoe
Tt ompeesents.

4. B KONIC BRGPARIOI Te3b It ANTHICEL CTONT HHPA HoBOlE
CTymemH, KA KOT0pYIO W HYKH0 HepeliTi.

5. Haamaisie pACTeRIs (KIBOTHOTO) COCTONT 3 A5y ¢105. TTep:
506 G080 ~ 50 OAOBOE HAIBANHE, BNECTe o BTOPHIM 0110 ¢O
CTABICT HATBANHC JARHOTO BHAA.

B OTRCTE VKA TOIBKO HOMEPA TYHKTOR B BOPANHON ToGoft
nopaie (nanpiryep, 1, 2, 3, 4, 5, 6).

‘Bazanme 4. Ha puc. 107 mpeacraniens axocrcrena. Haooms 2y axocserony.

Pue. 107, Droaeresa

Half eif XapaKTePHCTHKY 110 IA8HY.

1. ecnenyti piniosoit cocran mpeAcTanenHoli oKocHCTeMSL

2. Ompee BUAM, TpETCTABTEIbE B DKOCHCTENMe.

3. TIepeuneIni BIAB, OTHOCHIUECS K IPOAYILCHTAN, KOHCYNEH
Tan 1 peyenTaN. VKA HX DKOTOTHHECKY IO POih.

4. TIpinept npinveps! miesbix eneli syuaemofi aKocicTesbL.

5. Cpopmympyli RBROA.
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‘ Paspen 6.4
1 OTHPbITHUA,
MEHAOLLUE
MWP
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index-17_1.png
B peayiTaTe XiMimieckinX peariutit, KOTopHe COPOBOARIOT
AbiXaite, 00PAIYTES GOTBIIOE KOTIECTSO NPONEHYTOTBIX O~
e, A O, B CBOIO 0YCPED, CAVIRAT OCHOBON V13 06PATOBL

ST ANHHOKHCIOT, GECOB, BHTAMIHOB, AHPOB H AHPIBIX KHCIOT.

Tpoitecc ABIXaiIA CAOKIBL 1 PAIGHT Ha. HECKOTLKO HTAIOD.
Boriee 110/p0GH0 06 STON THI 6Y A€IIb TOBOPHTS Ha YPOKaX GHOTOTHI.
TIpUAILIT XIUMId€CICHX NPeBpAILCHit, IPOUCKOAALIIX B Ipollecee
XA, TPAKTIECKH ONHAKOD ¥ KIHBOTHBIX, PACTORIH I A4Ke
Gaxrepuii.

Topemo Toiie IPOCXOIT Pit YHACTHI KHET0pOTa (cxena 1),
B PeaYIBTATE KOTOPOKO APCRCCIIA (1111 APYTOC THCPAOE TOLTIIR0) Ipe-
BPAILAETEst B 307y, ATO Ve BEILECTRO € COBCPIICHNO ADYTIHM COCTa-
Bou 1t cpoficraanit. B potiecce FoPeHits BHLACIACTCH GO0 Kot
HeCTBO TENIOTH, CBTA.

AlILe BCEro TOPEIHe ~ MO XUNUNECKOE TIDEPAIIENUE, KOTOPOE.
nporercaer ¢ ottt GobION COpaCTLIO. A pit oTpoNIIolt copocTit
NOKeT TpOwIOITH BIp.

(CXENATIIUECHKI XIMIUECKYIO Peakibiio PEBPANLENIT OHOTO
BEIECTEA B IDHPOZE B ADYT0E ¢ TOMOLLSIO TODEHIST MOKHO ST
cams ax, Kak Ha cxexe 4:

Cxemad

©+9-0:9

MM 13 IPUPOAHBIX XMMMUCCKIX TpEBpAIeRHl] sBTseTCs
nponcee rmemns.

Tlo cyri, 70 TOT 2Ke IpoIIecc, UTO K Topete, O TOTbKo Mpo-
‘TeKaer o ropasto MeAeHHee. THICH e IPEACTARTSCT COBOH B3N
MOTefiCTBHe CTOKHBIX BEIIeCTS, COTepRAIX a30T ¢ KHCAOPOTON,
TIpH yuacTIN MK poopranisMos. Hamirase BIarit ABaAeTes oxHIN
113 AKTOPOB, CIOCOGCTBYIOUTX BOHHKHOBEHIIO THIICHILA.
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ONOPHO-ABUTATEABHAS| CUCTEMA
YEAOBEKA

Uenm ypora:
 Thi Hay MUIbCA ONACHIBATE CTPORHHE CKEIETa HerioBeK;
 HaySMIILCA ONACHBATL CTPOEHHE MBILIL

L1 BOCTOKEHUR ieneit HeOBXORMMO y3HaTb:

* ctpoeve ckenera;

* capoenie My

 OPFAHIBALMI0 ABWKEH HeNoBeKa.

Buiaremito w5y rpagueciyo Moges «Cener ueoveras (puc. 54).
Topatorai » nspe ¢ oxwowaceamsow. Heomaya crexy 14, masosm exy
ocuonmte oTiems cxexers uenonera. TpoBeps, HACKOTHKO o1 Yewows o107

arepuaz.
Creite weaoBea — coBOKYIHOCTE KocTell; ABTACTCH Mac
CHBIIOI TCTBI0 ONOPHO JDHTATebIIONO aMNapaTa.

Puc. 54, Crener weronera
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() [Armopmaamnos aavacnno om0 cuza, oxaropont kpons sz

CTBYeT Ha cTemKH cocy 05 M3MEPHTD €0 MOKHO ¢ TIOMOIHI0.
cnemtanboro MpHGOpa (puc. 53).

ATvochepoe TanTente CBAIANO ©
Texmepatypoit oxpyaaloIeli cpe-
7, W TH TOGHIX HOMeHEHIAX TeN -
nepaTypi aTwocepioe fanTerie
‘Takxe Oyt menshes. Peskie Ko
ICGARIA TeMTICPATYPII TPUBORAT K
HMHEHIIO AABIEHIS B COCY UK He-
Zoneuecioro opramtana.

B morota crabwmbas, Kaxasn
bl ofla i BhuTa, To apTepHAbiOe
Aaaentte ppasmiBaetea. podae-
M BOSHIKAIOT, KOTIa TEILTHIE 1 X0~
IO7be AN CMESIOT APYT APYT
Cocyut cyxaioTen, ecmu Jamaente
HOBBICITOCh, W pacIHpIOTEs,
ecm pamnense nownsiiocs. Tew
CMBIM HIMEHSIETCS apTepHABHOC
AaBAeHHe M ROIMKACT OILYIICHHE

Wi

Puc.53.Tipuop w1
masepema aprepmATIOO
amrem

eaGoctit i yerazoctit. JUTs NOJepIKANHS APTePHAILHON fanie:
HITL B TOHYCe HEOGXOINO SAHIMATLCS CTIOPTON, IPIEPHIBATLCS
NIPABIIBHOrO IHTARIS, €CTh GobIe DPYKTOR i OBoLIeH, 8 Takiie

coBmozaTs pesxiny s

. Oyt 5 rpymme. Kase mpiiopst AanteRs T4 HaGmozaems B cooese onee?
e Ry —

Anas neaveaoctu « Teerpanar

BHCTPO H TAKORIIHO IPONHATHIMPYH CBOI0 ACATETBHOCT Ha
‘vpoice. Hanpinnep, «Hayun... Bee nousz. BLio HuTepeciios.
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Cxenatd
Orteans cxeera
exeer cotomss exaner Ccxorerpepix  exerer
(acpon) ycaimma. onomoerot xonewmocmit

Jlpesierpenceicitit pitoco JleMOKPHT coBipan Ka cTaphix
PAIPYMICHHAIX KAaAGHIAX KOCTH 1 M3V X, CBETILIO pirvcKofi
Memumibt Knanpnit Taien cosepuiitn myTemectsiie 5 A7k
CBZPIIO, Tak KAK Taw GbUT eUUHCTRCHNMIT B To BpEMS cRereT
uesonexa.

CKesleT c1yxuT On0polt MATKIM TKANAN, TOUKOf HPUAO eI
MBI (PhIAZKHAS CHOTeMa). Off HAUUIILACT FO710BHON, CliHol
MO, CepAILe H 7erKite. Cie/eT COCTOIT 13 COAMHeNIBIX MEAAY CO-
6ol Kocrefi. B opranuave ue/lobeica HX HacuNTHBAETCSH Go7ee 200.

JTOAH A0 CHX 10D e MOTYT CO3AATH IOTHOLEHNYIO NeXan e
CKYIO KOO CreleTa ueloBexa (Kazatock Gbl, TAKYIO TPOCTYIO
GuoIoritueckyI0 KoCTPYKIII0). CTpoeilie cKeeTa i Kocteli 10~
SBOIET UETOBEKY He TOTHKO GHICTPO, PATHO0GPAIHO I ITABIO B
TATBCS, HO 1 BLIEPAMBATS SHAUNTELHBE QHIHIECKHE HATPYSKH
(cxenal’).

Cxemals
Ocuommuae iy
g aumer omopa

lepen sanILACT cabil BB 0PN TETOBEECKOT0 TeTa
MOST, TYHas KA€TICH — CePILE I AFKIe, TOSBOROUHNE CY AT
omopofiBoeNy CreeTy I SO UIITeT CIIIofi MO, & KoCTit MUK
W BEPXIIX KOEHOGTEH, COCAMICHRBIC MEAAY COBOlt CyCTaBANH 1
MBUTANH, MOTYT BBIIOHSITH CaMBie PA3ITIbie ABITKCHIS.

Onopa. Cicefler cayim TRepABIM it YCTONTHIIM Kapaco
‘mena. TloMoraer Teny CoXpaATh (GOpNY, OGCCEUIRA OTIOPY A1
Boell MacCChI, & TAKIKE OMOTAET IIDEOOTCRATS CILTY TAKECTH, MO
s 7610 Haz sewtei.
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@ Janaemwe navepseren » mackanax (Ia), Ho Tax Kax
1 Hacka Tl MaTeRbIKas BEIIINA, T0 11 YA00CTSA HoNepIoT
anaeie » onacicaax (1 1a). 1fla = 1000 Ta.

Jlavieme » IIKOCTAX VBemwMBICTCRH © TAYGUHOIL.
Ha xaxzste 10 M TIyGHES faB7enne yRemimmaeres Ha
100 xl1a, a 570 100 000 TTa.

Paccstorp picymor. OFbACIH, Kk OTTRIACTER AURTERHE O 1A BOAOAL
08 pasmrx MecTa Ka oo Py G,

Ha ool ayGise poza oasm:

et Gonbuoe fapewte. Ho motexy
DOAOTAI0 He PAAABHT ¢TOIG BOTH?
Tips morpyskemus wa Gorbimyio rayoH-
By BOJOIAIAN o WLIARRAN HOMETCH

Taroe e AaBiemte BoIAVXa, TOD
VOTAROBITS paBODeciie NEKIY AaNIC
HHEN POTH I AABTERIIEN DEYTPI Cia:
ganpa.

r0 Gain0 mogweneno y pus. Boas
WieTRO PHIG CHAG KN TIsRATETLIBM nozs
Ty3bIPeM, 3ATOHeHHbIM rasoM (puc. 50).
Meinto o ypusionenmtsact zapere,
TyGoxonozie phGbi noctosio aakat
BAIOT 3 €T 143, 4101 Te10 PG e pas
e -
Manaemne  raaax, kas s ApKocTa,
1A O/IHOM YPOBHE OMHAKOBO I TIEPejaeTes Pz:iﬁ::‘m:::;ﬂm
50 5 cropomst 6ea sawecml. Oo aa- MO GKonx
BicHT 0T TeNTEpATYpo Taga: e Newbe
TesmepaTYpA A, Tex NeHbile AARIEILIS o1 OKAIBIBAET.
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Drenepivent «HaMeps choe TamTemIe N M0

1. Vouali cooio Macey myTew BBeIIMBANIS Ha Pecax. VMHOHb
e 11a 9,8 (9,8 - 570 NOCTOMINAS BeUILA, HEOOXONHMAS AL
olIpezesenisl Beca Tea B 1OKoe).

2. Beranh Ha IHCTOMEK B IIETOUKY I 05Be 1) HOTY PYuKOf 1M Ka
paamon.
3. TlocuuTali KOTHYECTEO LETHIX KBAPATOB.

4. TlocuuTali KOTINECTO HEIleABIX KBAIPATOB I PAsielt HoNo-
o,

CYMMHPYIi KOTHTECTBO HeTHIX 1 HEETLIX KEAZPATOR, CyMMY.
‘szt a 2. Thi HOTY SIS IIOUAAD OOPSL HOT S.

PR T T a—

7. Bee peaybTaThl H BENHCACHIS GAIHILI B TOTDAR.

8. Bocnosaylis A0NOMITE BB HETOUHITKaMH HIQOPMALIH

1 CPABHI € ABTEHMAMH APYTIX TE I AKHBOTHBIX.

TIPOry THBAsCh HOCAE TETHErD KOS B PESHOBHX CATIOTaX, Thl
‘SAXOIMIID B Y € BOOF 1 UYBCTBY €I, Kak PegHIia IIOTHO Ipit:
Teraet K HOTaM. DTO MOJHO OBBACHHTE TeN, UT0 AKHIKOCTS TOKe
o6azaer Aapnenites. BRYTpH HAKoeTH B ToBoli ce TOKe cyIIe
CTBYeT faBTeHIe. DTO AABICHHE MOXHO OOBACHNTS TeM, UTO BepX
e cow Koo Aaps K mtiuie. W wes GoTbie TAYSHNA,
e Bonbinie faenite. Ha oanolt F1yBitiic Janienite OIIaKoR0 Ko
e HATIpABHIISN, B TOM uHCie it BepX. TIepBHIN, KTO OFbCHILT
AabenIe B HMKOCTSX 1 rasax, Obu1 B. Mackams.

Baos Mackas (1632-1662), dpanuysciarii o
Gperares, guonk, Natewarit. JTiobos K Mate
anice exy mpumitn ero oren, B. Tlacicarh - op
43 ociopaTerel MATEMATIICCKOP aHATIAA, To-
opii BeposTiocTell, cosaTes epRO cueTHOl
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Buicororopusit enoprupmsl KoMIACKe
«Megey pacnonoen na sicore 1691 nmax
VpoBEeN MOps HeAaTeko o AwaThi. Boii-
s HoDepXHOCTS JeAHOTD SepEaTa — 10,5
T M, TIOIBORACT UPOBOTHTL COPBHOBA-
Py T e ———y
Qurypronty katammio. Braromapa metony
AV I BHSKONY ATMOCpepIOMY AaBIeHIO
Ba KaTKe GbUI0 yeranoteso Gorce 200 ik
PoBLX peropaon.

@ ovmacm s, voms e v . 2.
1. Doapic paeraer nueps ot oru.
2. Houewy pasvep
oojutol noolt?
3. OBwtcu, Hoveny Wiap, Ha KoTopoM croi cioi, e
onaercs.

miwnes noce obmiBaniA

apiia ywer

9%
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R R EEEEEEEn
MakcNaLIe HOTpYAeHNA vesopera:
HeKaTet extIyTa ~ 30 3;
- peKopAe IOTpYKeNHe HeTODCKa Ge3 CHONIATLION ooame-
s~ 105343
~ morpyskente c axsazanrox ~ 143 3;
- pasrox ckagamape — 180 55
- pasecTrow cxaganApe - 250 3;
»GaTiexage - 10919 5.

Avoceproe fapaemie — janiCHHC aTMOChEPN Ha Bee
HaXopAutecs B Hell NPOIMET 1 JOMHYIO TIOBEPXHOCTS.
"HOPMATIBHBIM ATNOCOEDHBIM JQB/EHHeN HaSbBAIOT Habie:
nste 8 760 34 pr. or. (101 325 ITa) ~ 100 iclla..

i B A

B 1643 rony Dvamuweanera Toppisentn - wranbs-
it MaTeMATI, S FOKaSa, 41O DOIIYX. HNEeT
Dec. OB IpOBe:t HEPBII OMIT 1O WS eperItio aTocpep-
HOrO Aapemts. Basth CTERIAMLYIO TPYOKY, B KOTOpol
e povzy¥a, on HanoTI ce pryTHO. B TaKoll TPYGKE
DT HOUIMIETCH KA BHOOTY 0KO7T0 760 .

© msicoroitarocbepioe
Aavrente najaer (puc. 51). Bro
HIPOMCKOZHT Tlo ABYM  HpiI-

Hant. Bo-TIepBLIX, teM BbiIle ThI
HAXOIIILCA, TeM MeHbiLe Bbl-
cota croba Bo3IYXa Haz ToDoit.
Crenonaremio, e Bec
Ha 16 tapur. Bo BTOpHIX, ¢ BbI-
coroli nomKaeTes TeMmepaTy-
pa. Moexcy s rasos siraiores

Puc. 51. Amwocgepmoe enteme
Mellbille, & SIAIT, B BEPXIIX YUACTKaX ATNOCHEPEI MOTEKY NeHbIIe
HBOSAYX HMEET MEHBIIYIO MaCCy 3 Hec. CEA0BITEbHO, O1f OKA3BIBACT
Meitbiiee tareiite. BOTtai nonepxiioctit BeMit a Kacali Kitto-
MeTP BBCpX AaBIenite IDINEPO yNeRbIIaeTes Ha 12 KT1a.

94
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Kaabilt 0FLeKkT iMeer GOTHIOC KOTIICCTRO PAaITIBIX
caoficrs. B npollecce HOCTPOCHI MOAETH BLEAAIOTCS TIABHE,
HAKOOIEE CYULECTRRIbIE A5 TIPOBOAINOTO HECIEOBANIS CBOHCTSA.

Puc. 4. Mozems mymama

TIpecTaBTeniian Mojems BY/IKala 0T0GPazaCT GOPMY, 1BeT,
OTebHbIe MPOCXOAANIe IPOTCCCH, HATIPHME TOPOOBPIIOR
ntte. Ho He 0TpazKacT X PeaTbiibic PAIMEpBI i MHOTIE ADYTILC PO,
sexoasue nponeccst (puc.4 ).

'Pasibie HAYKH HCCACAVIOT OFBEKTE 1 HPOILECCH ¢ PISTHIHBIX
CTODOI H CTPOT BCeROIMOzKHbIE THITS MOACIell. Moo coatanath
DA HELE MO 15 OHOTO 11 TOTO Ke OTTEKTa.

(Cpasi mpencrannemmte oA BYKaRa (puc. 5). OUPERETH LTROCH 1
e ——

Puc. 5. Paamnanste Monew pyaa
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CTmyomeit ma nobepxHOCTS Tena, K MAOWA NOBCPXHOCTH
. Cuza F]

assere [P} — Swmalfl

L% Yo TICRIIS AABTCHIS HEOGXOMINO TGO YRETHHTS Cit1y,
260 yvensmiTE, WI0NH B3 AeHcTrA. H, Ha0G0poT, A1 Yt
LIEHIS QBN IS HYKHO THOO YNEHBIINTE CHLLY, 160 YDETILITS
naomay BoszelicTis.

KUKH PHCYNKH, T AQRTERHE YDRTICTHDACTER, 4 B0 BTOPOft - PHCYEKH, Ha

. Pasgen npexoermmae pacymk A Tpyms (pu. 49). B nepsoft rpyme
i ———

Fnemmmonne ansen: P ——

]
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4TO TAKOE AABAEHVE

Uens ypoka:
 Thi HayMLILCA Pa3AIUYATL AGBNCHAE TBEPLX Ten, XWAKOCTER
wraon,
L7 ROCTIOKEHIS e HEOBXOMMO Y3HATY:
+ OCOBEHHOCTI ABCHUA TBEP X Ten;
# KaK OCYUICCTBIACTCA AABNEHYE X IKVMA TENMH U Fa3Mi.

Benosam saTepr 5 yueOma 5 Kaacca « 10 TRARETCR IpIHHON H-
e mea?s.

Banaarensito pacesompi puc. 48 <G Tloaysadt, movewy xemi crotr
‘o pamony wa moep 0T cera.

Puc. 45, Bues

Onpir 1.
1. Boabai IOpOT0HORYIO TYGKY A MBIT 110CY/bl 1 710601 1ps-

Moyro b ThepAui IPEAMNeT, HATpINCP, KYCOK Mbina.

2. Tonosms wbito e ryoKy mupoKof cTopoRofi. OBpai BAHE

Ha AeQOPMATIIO TGRS,

3. Arerepn nepenepiit b Ha pedpo. Uro Hamenitiocs?
4. Crenali nomox.

AHOTHOHPYS IDHBECHHbE UPINEPHY, THL BHILD, UTO Peay.Th
Ta ACHCTBINS CHLTBL 3ABHCHT 3 OT CaMOf CHTBL  OT IVTOMIa/Ut € 503
AelicTaits. CIeTOBATbHO, HYHA QUITECKA BETMINA, YIHT
Ao 008 GaKTOPa.

@





