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denepanbHbIK Yy4ebHbIM nnaH (n. 167.11, c. 5677) TPOCBEMEHUE |

[tcOdzdL Oyd™ odzj btetsydets? HJjWIj d datsflsd

IIpy 3TOM pacxoibl BPEMEHH Ha OTAENbHBIC HANpaBJICHHA IUIaHA BHEYPOYHOHU
NEeATEIbHOCTH MOTYT OTJIHYaThCA:

Ha BHEYPOUHYIO JCATE/JBHOCTh 110 y4eOHBIM IpeaMeTaM (BKIOYas 3aHATHA
dbusmgeckoi KynbTypoi M yriybiieHHOe W3y4yeHHe NPEAMETOB) €XKEHEJIEIbHO —
oT 2 110 4 4acos;

Ha BHEYPOYHYIO  HEATENBHOCTD 10  (GOPMHPOBAHHUIO byHKIIMOHAIBHOH

rpaMOTHOCTH — OT | 710 2 4acoB;



®On 000 (c. 5190) ——

158.2.10. Obiee HHCIO 4YacoB, PEKOMEHIOBAHHEIX JUIA H3y4deHMs OuWonorun

Ha yruyGneHHOM ypoBHe, — 272 uaca: B 7 kimacce — 68 wacoB (2 4aca B Helello),

B 8 knacce — 102 uaca (3 yaca B Hefiemo), B 9 knacce — 102 gaca (3 yaca B HeJieN0).
Ilpegnaraemslii B mporpaMme 1o OHonornM  nepedeHh  J1abopPaTOPHBIX

M OpakTHUecKMX paboT SBISETCH PEKOMEHIATENbHBIM, Y4MTElh JenaeT BhIOOP

Npd TNpOBeJeHMH JaGopaTOpHBIX paboT M ONBITOB € Y4ETOM WHAMBHAYAIBHBIX

ocobeHHOCTeH O0OYYalOIMXCS. CIHCKA AKCTIEPHMEHTANIBHBIX 3aJaHHH, Ipe/iaracMbIX

MNMpuka3 MuHuctepcTBa npocseweHna PO Ne704 ot 9.10.2024

«O BHeceHMM U3MEeHEeHUU B HeKOoTopble npukKasbl MuHucTepcTBa npocBelweHna Poccumckowm
depepauum, Kacawwmeca denepanbHbiX oOOpa3oBaTesibHbIX MporpaMm HavyanbHOro oobuero
ob6pa3oBaHnA, OCHOBHOIO o6Luero o6pasoBaHuA U cpeaHero oé6uero o6pasoBaHuUA>»

Y 139) nynxt 158 nonomnuts noamynxrom 158.2.10.1 cieayromero coaepxanus:
«158.2.10.1. BosmoxHa KOPpeKTHPOBKa OOMLIEro YHMCIa YacoB, PeKOMEHI0BAHHBIX

At M3YYCHHA IIpEAMETa, € Yy4YeTOM MHAMBHAYaJIBHOIO IOIX0Jla 00pa3oBaTelbHBIX

OpraHusanmi K yoiyOleHHOMY M3y4eHMIO OHONOTMM, B paMKkaXx COBIIOICHHS

THTHEHUYECKHX HOPMAaTHBOB K HeJleIbHOM 06pazoBarebHOM HarpysKe.»;
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TRIACC

BeegeHHE
ITeTOonoras — HavEka 0 KneTke. COBpeMeHHAs KIeTOMHAR TeopHA. KIeTEa — e ITHHEHIR

CTPOEHHA, FHIHEJEATEIEHOCTH H PA3MHOEEHHA FHEOTD0. XHMHIECKHHA COCTAE KISTEH.
CTIpvETVpHAaZ OpraHH2aNHeg KTeTEH. JVEAPHOTHEIE H D OKAPHOTHEIE KTeTEH. Menmopasa
IIuTomnazma. OpradHoHasl. EqHHas MeMOpaHHA® CHCTeMa KEleTEH. MHTOXOHIpHH H
IIACTHAEL [THTOCKENET H OpraHoHIEl ABEeHHE. Anpo. XpomocoMel I essl. Y aeoenne
xpoMmocoM. IInoHgHOCTE KneTiH. KneTouHeld mHET. MuaToz. MeHoz. PazMHEOZeHHE.
THIOIEL #33IHEHHE [THEIOE.

BHpVCOIOTHA — HavEa O BHpPVCaX. BHPVCE — HEKIeTOYHEIE (QOpMEL BEmag
POCCHHACKHX H 3apV0eHHEIX VIEHEIX B PA3EHTHE BHPYCONIOTHHE. BHpVCHEIE 3300/ eBAHHA
pacTeHHH, FHEOTHEIX H 9eI0Beka. Mephl NpodHIAKTHER EHPVCHRIX 3a00IeBaHHI.

CoepeMeHHas  KIacCHOHEAIHS OPTaHHIMOE, OCHOEHEIE  IIPHHIIHIIEL
KnaccEQHEAIHT OpPraHHIMOE H 3BONKIHOHHOE VIeHHe. TEOpHSE 3BOMIOUHEHE Yapnnza
JapenHa.

MeToasl HaV9IHOTO NO3HAHHA B OHONOTHH. [IpaeHna padoTel cO CBETOBEIM
MHEpPOCKOIOM. BpeMeHHEIE H DOOCTOSHHEIE MHEpONpemapaTil MeTogmka
OPHTOTOETIEHHA EpPEMEHHEIX MHEPONpenapaTtok. MHEKpOCKONHA ONTHYECKAH,
3MEeKTPOHHAR, CEAHHPVIONIAH, 20HI0EAA.

HAdemoncmpayua TOPIPETOE VIEHEX, MHEPODOTOrpadHHE EISTOYHEIX CTIPVEIVD,
ERIMOMTHEHHEIX ¢ TOMOIIEK PASTHIHEX THIOE MHEPOCKOITHH.

Jdabopamophble U HpAKMUYECKUE Padombl

IIpaEHna TeXHHEH 03003 CHOCTH IpPH IPOEe e HHH 1a00pa TOPHEIX H MPaKTHIe CKHY
padoT. OCHOERI MHEPOCKONHH. NPHTOTORIEHHE EPeMEeHHEIX NpPemapaToE H padoTa
¢ MEEpocEomoM. OdopMIeHEe pesVIBTATOR PA0OTH ¢ MHEDPOCEOIIOM.
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Komectso gacos
Ne /m Hamyenonanne pasaenon n TeM Kontpoapmeie | IpakTHueckue
nporpaMMbl Beero
e paboTs paboTs
1 Beenenue 5 0 1
2 baktepun v apxen 4 0 0.5
IIOYPOUHOE ILTAHHPOBAHHE
TREIACC
-
Men'n Tewa ypoxa
Bearo
1 [[LeTomorns — HayEa o E1eTEe] | 1
2 [[Bepycomorrs — HayEa O BHpyCax) ] 1
3 [[Coppemenran kaaccHHEAITA OPraHASMOE, 1
OCHOBHBIE TIPHHITHITE] |
4 [[MMeToge HayuHOTO DOSHAHMA E OHOTOTHH] | 1
5 [MEEpocronmd onTHY9ECEAR, WISETPOHEAA. 1

Jlaboparopaas padoTa. «[lpasmTa TexHmEH
0e30MACHOCTH NIPH NpOEeJeHHH Ta00paTopHbIX H
mpakTHYecEHX patoT. OcHOBR MHKpOCKOTIHE

NPHTOTOEIEHAE EPEMEHHEX OpeNapaTos B paboTa C
MEEpockonoM. Dopumerne pesyiIETaTOE pROOTEL C
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NPOCBEIMEHWE
§ 14. MHoroo6pasue n 3HayeHMe 6aKTepum U BUpyCcoB
X APAKTEPHCTHRA BHPYCOB. BHpYyc (OT naT. gupye — 8j) — npocTeiinas Hexe- WY A TIW W AMMEID T TR WY AT
TOYHAA QOpMA JKHIHH. B!{pyc — MHKPOCKONHYeCKas 4HacTHIa, IPeJACTaBRIAIIan § 714. MIH'DI'JEF-EI'EH‘E M IHIUSHMHE Eamp.ﬂi H BMDyCOD
co00M MOJeKYJH ¢ HACJAeJACTBeHHONH HMHQOpPMAaIHeH, 3aKI0YSHHLEE B 0eJIKOBYIO
odomouky (puc. 75). BHpYCH MOTYT HMeTE DAsHOOODAZHYI0 (POPMY, & HX DPABMEDE HACTOALKD MATE
(papsrpyoTeH oT 20 go 200 HanmoMeTpoR, 5T0 B 50 pas MeHLIne OaRTeDHE), 9TO OHH
"L/& IAMNEe He BHAHE B CEETOBOH MHKDOCKOI.
w JEHIHENEATENEHOCTE BHPYCOE. BHe KISTEH BHPYC He NPOARIAST HEKAKHK IDH-
OHAKOB MHIHEISATENEHOCTH, T. 8. HE OHTASTCA, He JLIINHT, He DASEHBASTCH, HE pac-
TET. TOMIEKD DDOHEKHYE B KOSTEY ADVIOrD OpraHHaMa, OH HAYHHAET OLICTDO pas-
MHOMCATLCH, CO3UABAS CEBOH KONHH, HCOOILIYVA N4 HX COIJAHHS DECYDCE

H NHTATENLHLIE BeIECTEA KIASTEH-X03AHHA. TakmM o0pA30M, BHPVCH ARISIOTCH
Puc. 75. Pazsoobpazue QopM BUpyCOR BHFTPHMBW‘_IH_HHH_ B
BapycHME BOIEZHH. BEDYCL NODAMAKT BCE MXHBLIE OPraHHIMLL: OAKTEDHH,
rpadsl, pACTEHHA H MMHBOTHEE. ¥ Ye0BEHA BHDPYCH BRIZLIBAKT TAKHE ONACHLIE
gafofeBaHHsA, KaK IDHIN, KOPh, NOIHOMHBENIHT, OeNISHCTRO, KPACHYXA, OCHOA, Mela-

THT H MH. Ap.

B HCTODHH HIBECTHE! 3IHIEMHH OCILl, FDHNNG, VEOCHBITNE COTHH TRICHY H JaMe
MILTHOHE MuaHedi. Tar, naggeMHs (oT rped. naydemor — NpPHHALIENANTHE BromM
JOIANM) s ACOAHCKOrD rpannas B 1918— 1920 rogax vHEeCna MHIHH ooxee 20 Mo
e I0BRE.

B 2019 rogy DOABRTEHHE HOBOMD THOA KopoHaBHpyca Covid-19 ® ero OncTpoe
PACIPOCTPAHEHHE [0 BCEMY MHDY NPHBEND E BOIJHHEHOBSHHI HOBOR NaHTeMHH.

Jna nodelkl Haj naHjeMael B npeIvIpest e BOIHHEHOBEHHA HOBRIX BIIHTe-
MHA KpoMe BAROHHAIHH, BAXHO CTPOTD COOIHIATE NPABHIA THYHOH B 00ecTEeH-
Hoil rErHedLl.

MpodHIAETHES BHPYCHLIX HEQORIEA, B TOM YHCIS ¢ DIOMOOILID CEOeBpeMenHod
BARIHHAIHE — OYV9IOAA cnocod HadedaTs 3afoNeBaidd B BAXHEIN a/IeMeHT a1opo-
BOTO 0ODAZA MHIHE 9e0BeKA.

ZHAYEHHE BHPYCOR OFPOMED KAK B MHBON OpHDOTe, TAK H B MHIHH YoI0BLHA.
BHpYCH ARAAIOTCH NADAIHTAMH H DODAMIAKT BCS HIBSCTHREIE OpPraHHIMEl. Muorme
HI HHX BEISLIBAIOT ¥ 9elI0BeRa TAMEILES 380000 BAHH A (MpHON, moaoMeenaT, BHY,
FefaTHT, GeIIeHCTRO), YACTO ¢ JETANLHEIM HCXO0M. BHDYCH MOIYT ORTE H IOJI3-
HEIMH, OHH CTHMYJIHDYIT JeATeIRHOCTE SJAIHTHEIX CHJI opraHHzmoB. Mzorae
BHDYVCHI, KOTODRIE TOPAMANIT CAKTeDHH, 098HE BAMHE] 1A MeIHIHHEE B BeTeDHHEE-
PHH, OHH MO3BOJIHEDT ECTECTEBOHHLIM OYVTEM H 0ol XHMHYOCKHX DeareHTOR mode:st-
HaTh MHOTHe 0AKTepHANLHEIE HHDeRIIHH,
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Bupycosorua — Hayka o Bupycax e

BONPOCHI

Kaxne croficTBA HHEBEIX OPTaHHZMOE XADAKTEPHE I8 BHpPYcoR?

Kaxoprl pazMepsl H opMa BHPYCHEIX YacTHIL?

Kaxne MEAEDOCKONE HCOOJBIYIOT I8 H3YYeHHA (JOPMEI H CTPYKTYPRI BHDYCOB?
B uémM 3aKIH0UAOTCH OTIHYHA EHDHOH OTIHYAETCH OT DaKkTepnodara?

Yem moseT ORITE OpefcTABIeH FeHeTHUECKHI annapaT BHPYCOB?

Kawoii Epe HAHOCAT BHPYVCEH] CEILCHOX03ANCTEEHHOH AeATEILHOCTH UeT0BeKaT

1930-2025

3TO A 3HAID 3INeKTpPOHHAA MWKPOCKOMNMA.
HyknenHoBkle KMCNOTEI.

\/ CylecTBYOT MM MMBLIE CYLLECTEa MeHbLWe BakTepri?

o
DA WN S

@ YTO M3YYAET BUPYCONOIrnAaz

7. OxapaxTepHIVIiTe CTPOSHHE OPOCTEIX H CI0MKHBIN BHPHOHOE.
@ B KAKUX ®OPMAX CYLIECTBYIOT BUPYChI? 4. PaccmorprTe pHc. 5. [IpegmonoEnTe 3HaAUSHAE TAKHX (OPM KANcHIa BHPYCOB.
9. OnHImHUTe XHZHEHHEIA IHKJI BHpPYCA.
@ - 10. CocTaBbTe IIaH AefcTEHH, KOTOPEIM JODEHE DYHOEBOACTROBATHCH VUEHEIE HoOCTe
KAKOBblI OCOBEHHOCTWU X{W3HEHHOINO UMKNA BUPYCOB? BRIARTIEHHA HOBOTO G0/IeZHETEOPHOTrO BHpyca. llenkio JoaxHA OHITE paszpaboTka
- JMeKapcTEeHHEIX NPeNapaToR IIf8 NPoMHIaAKTHRE H JeueHHA D0Je3HN.
@ KAKOBO ZHAYEHWE BUPYCOE BE XXN3HW YENOBEKA? OBbACHUTE -\‘|
11. Kakxoe cTpoeEHe HMelOT DaKTepHodarn?
@ KAKOE 3HAYEHWUE MMEKT BUPYChI 72. Kawxopa poilb EamI0r0 UeloBeHa B Gophie ¢ O01e3HETEOPHEIMH BHpycaMu?
B XO39ACTBEHHO OEATENLHOCTW YENTOBEKA? 13. IB{aa;;I:M]'I?PEBME HeoOX0IHMO cODIIIATE, UTOOL] He 3APAZHTECA BHPYCHEIM 2adome-

Y
TEMEI ANA QUCKYCCHUA

— . H 7
\6 3[,0POBbIN OEPA3 XXU3HW W 74. BHpyCEI: Bparu Wi HOMOIIHUKH

15. Ilouemy Tak TPYAHO HAHTH JeKapCTEO A4 JeUeHHA EHDPYCHEIX 3aboIeBaHHI?

OBLIYHO MCTOUHWMKOM BUPYCHLIX YacTUL ABNATCA Boneowwe nogw. MNosToMmy KoH-
TAKTEl C HUMM, 3 TAKXE C npeameTamd obuxopa, Ha KOTOpLIE MOMNK NOMAacTs BUPYCEI
OT BONEHOrMo, HEOGXOOWMO CBECTH K MUHMMYMY.

Mpu 33boneBaHWAX ObIXATENEHOW CUCTEMBI BAXHOW Mepoild NnpodMnakTukK ABNA-
ETCA MCNONE30BaHME 33WMTHEIX MACOK, 33KPLIBADWKMY POT M HoC. TaKMe Mmacku cne-
OyeT HaAeBaTk Kak DonewnwMm MOAM, T3k M KOHTAKTURYIOWKWM C HMMKU. HoweHwne
MacoKk B Nepyvol 3NUOEMMA CYWEeCTEEHHO YMEeHLWAaeT pacnpoCTpaHEeHWME BUPYCOB
B MECTax MacCoBOro CKOMNEHWMA NOOENA.

MuiTeE pyk € MbinomM 1 mMx obpaboTka geanHbWUKMPYIOWWMKM CpeacTEaMK cnocob-
CTBYET 3al4MTe OT BUPYCOB, NOCKONLKY Yepe3 MHOMUMPOBaHHLIE PYKK BUPYC NoNaaa-
eT Ha NULLy, NpegMeTsl 0bKMXoaa M fanee B OPraHMsm Yenoeeka.
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o IlajiTe onpegeneHns TOHATHII. o Ha pucyHKe CXeMATHYHO OpPeCTABNSH JKHSHEHHEIH IHKI BHDYCOE.
OxaparrepusyiiTe 3TATH, 000IHAYEHHEIE THMPAMHA.

Bupyconorua (or aar. supyc — H Jooc — ) —
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bUOJOI'NA

o ¥eTaHOBHTE noCAeI0BATENLHOCTE 3TAINIOE NPOHHKHOBEHHA H NAPASZH-

Pa60‘laﬂ - THPOEAHHA B EJETHE BHEYCHRX YACTHIL. dannuinmnTe B TE.E."'IH]'.I,"_‘..’ COOTBET-
TeTpaiab S

CTEYIIYE IOCAE0OBATENRHOCTE THGP.

1) CrHTEZ BHPYCHBIX HY KIEHHOBLIX KHCJAOT B DeIKOB.

2) llpurpennenne BHpHOHA K MeMOpaHe KJeTKH-X03AHHA.
3) llpoHMKHOBEHHE BHPYCA B HTOILTAIMY KJIETHKH.

4) Copra HOBLIX BHPHOHOR.

5) Brixoa BHPYCHRIX YACTHI] H3 3APAMKEHHON KJIETHH.
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§ 10. 3HAYEHME PhIb

Mposaesc NoE5IE. PaDeL.

OTpRas pesb.
Far Hy»H0 DEUW0HANEH0 BENONL30ESTE PRIDHRE DECcYpoal T

L =

@ KAKDBA PONL PLIE B I'IPHIP‘DEE?

Perdal ETPEEDT ESEHYE [OIE E OpEpade. [ToTpeinres ofpoMED:e EQTEIECTES EQJERIE
pecTeEEE B SeCICEOE0TELIY FREOTERN PRIGH PervIEpYEDT BN SECISEE0CTE. SUHEm-
ExEe peIDE OROTETCE 32 Somss METEELME ENNEME HEPSTED 2 OOO0EME CEOSID OTRETE
HECTO DOEISE0T EEDY B METEEOE.

Cewm prafer CIVEST OMEMeH I7T§ MEOTEL ITHIENR EHECTERR. Purdn SETSIHOTCE OC-
EOEERIM EODPMOM MODCEEL IESpDel — IeTedEH0os, CeEepERT MOPOEES EOTEROE, O0RE-
opTeEy gsirE Dl DoeIsoT FoToE0H0rES MOMTEOCER  ESNpPEE) EETEMEnEl OChE-
EOTE, EEPSESTENES. Dl MoryT OMT: DpOoMEEyIOTEEIME XOSSSEEME SepEeH-IEpEsE-
T0E — HEEOTOPED: COCATRIEECE H TSETOTHED: TepEeil

lf'a;\l

“od KAKOBEO MPAKTHYECKOE 3HAUMEHHE PHIE?

EEE METMEEOE OPOIVET ISMMMEST BEAEE0S MaCTO B METANNN EaoTaNms MEOTHR
CIpeE MEps E ToM TECTe B Pocces (pec. 27). IIpoayETH E= (BEEeE. CONSHOE, EoIrIe-
EOE H EETSE0E pinl E0ECSDER, HEDS SEISOTCE ESEEOH T80T E OETEEHE T2I056-
£2 Brconol SEOOOrETeCEol DESE0CTER OUIHNESTCE O8T0E, COOSpEEmel E MECe Di-
Om Ter=e E peIDOOpOIVETER COJEPESTCE EETEMEEE D, E, ERTewmmEn rpoomsl B
wEopiEEoEsT EECTIOTE, MEOTHS MESSDSTRELIS DSMSCTESS ESTHE HESTPEE  MaTEEE
E gp. Puiv BECO0IESVEOT KK (BIPES IIH DONVISERE NeEsSpCIE (PRdRErc EEpa), EopMS
OIS CETECEOIEECTECERNIE EREOTHNS (EETEMEHCE, EODMOECH MVER), TEXHEIeCEOrD
EEpEs. ETes EOEE VvIoOpeEEE (EX OTRONOE PHICECE ODpOMEITTESSE0CTE).

6 S, Z” """t("Emw— OZ._.h o (‘"(e’ ) ny2024

Kakne copTa puiDbl
BEbl ¢[WTe XOTA Dbl MHOME?
B % or Tex, kTo notpeGnReT priby
33 CrymGpua
R MopSywa
32 Cémra
3t MusiTai
3t Ceneae

28 Kunegs, Wwnpoty

25 Dopens
18 Calipa
18 Likyra
17 - Masiea

16 DEyHE PEUHOR

14 Kapn

13 Kambana

13 Tpecs
10 Cynax

A KaKMe BMObl pbiDbi
Ebl 8[MTE Yalle BCero?

7
26
S
2
28
15
14
g
3
O
10

g

A3

Puc. 27. [lotpebnenme PeIbEl MOTODEIME FHTeTEME Doccmm

HexoTophE ENIE PEID OOSCHE! QT4 SeI0ESKE H CIVEST 0OBEETEMH NPHCTEIEHOTD
EEHNMEENT. OHEE AI0ENTH H NPSICTAETANOT YTPOSY DTA FHIEH B 3O0DOERT MHO=E.

@ KAKHWE PLIELI ABMAKTCH NPOMLICNIOBLIMA 2

VHHEATEHOE recrpadereckoe momomeEme Poccmm, ofmmme pex, ozfp — ECE 3TO

COZDANG OPeImOCEINEH JAE PEIENTHA PREISOIOECTES E Hamel cTpese (prc. 23).

| FPriGonoecTeEs — MSCCOESIA NpOMSICEN pRbsl B MODRX, peksx, ceSpax

leorpadua peibHOMO
npomeicna PoOCCHK

2017 roa

Bonxcro-Kacrmmicki
| GaccedH

Banmms

Azpeo-HepHomopoan
Gaccein

JoHel BpYTHX CTPEH
W Mupoaoh orean

NEHEBOCTOMH
accen

Puc. 28. PuSEne pecyposr PoccHm

3KCnopT puibbI
u3 POCCHM

1.827 1814

1.719

1,824

2013 2014 28 206

<)

NPOCBEIIEHHUE

1930-2025

parenecTEs. B PoccHH DepERR aEoHE! of oxpaEe pid Obrmm mzgsmwmr opm Ilerpe I Ce-
rogsEs B HEMSH CTPEHS NPSERTENECTESHHEIMHE MOCTEHOETSHRAME PerTaMeHTHPVEOTCR
EQIHIECTED, MECTO B EpenMs noEs peifel. Jampemessmr coocofE B OpyIHS I0ES, OPHEC-
OAmHe E MECCOECH rEfems prifel Benstcs paSoTa N0 OCHAMESERE NPEIIPHATEE OOHCT-
HEIMH COOPVESHHAME, PEFVIHPYETCE ERIPVOKA NecoE ¥ Depercs pex, pazpabeTHEaOTCR
HEY9HEIE CCHOEE! DANHOHATEEOID XOSEACTECESHAA M CORPSHSHEA PEIOHEDN YTOMHEE.

B pesyiETETe XOZEHCTESHEOH OSSTeNEHOCTH 92[0EEKE E EOOOSMEl OOCTYISST MEODD
EZATPAIHAFINY ESNECTE. BONEIINE KOHIEHTPEITHE 3THX ESIISCTE IPHEQIAT E OTPEETS-
HEE® B rEdeTH peidel. B LiMposon onesHs HAROOIes PECOPOCTPSHSHEEDME H OMACHEIRE
ZATPEIHETLIAME IETSHTCR HedTe B HedTenpoOyETEL, TEEEMRS MeTRTIEl H DEIHOEE-
THEHEIE ESISCTER

@ JAYEM NPFOBOOAT AKKNMWMATH3IALMID PLIE?

CMCHOBEOH TECTEXD EOMITISHCHED MEPONPHATHH OO0 EOCCTEHOENSHEEC PRISHEDD ams-
COE AEMASTCH AFENHMATHIENES peid. OHE NOZECMAET MOEEICHTE NPOIYETHEHOCTE EOTO-
EMOE, YTyEIINTE EMOOECH COCTEE, COXPAHATE H YESTHYIHEATE SHCIEHHOCTE OEHHED EH-
OoE peId.

AEKNMUMAETHIALMA — NPHCNOcoENeEHne nepecendtHen ocobed peil € HOSEM yono-
EWMAM Cpeakl, B PEIyNETETE KOTOEOro ME WX NOTOMCTES ODpasYETCA NOMYNAYMA polbol.

HE DepEoM 3TANE EXEIHMATHIEINE PG NepeceTmoT E EOI0EM, EOTOPRIE He SEIT 0c-
E0SH HMH pEHee. B HECTOSNIES EpeMS EO0 EHVIPEHHEN EQOOSMEN HEROTODED CTPaH HE-
ENMHMETHIHPOEEED 70 40 %% oT ofmert 9HcTa EMToE pr0. [Tpe SERTHMATHIEITHE CI8TV-
ST VHHTEEATE, YT00R ECENeHHE HOERD EHJCE He COCTAEHNO HOHEVPEHIINND H HE OPHES-
no E CHEDEEHHRD THCISHHOCTH HTH HCISIHOESHMID MECTHEDD PEIS.

PuifonoecTtes. PeifosoacTeEs. AKKNAMETASSLMA.

# FenAAch SBEHOM B LMW NUTEHWA, paIfsl PEryTMPYIIT YMCNSHHOCTE PECTEHMIA,
GecnoeE0HOUHLEE ¥UBOTHED!, CAMW ASNAKITEA KOPMOM ANA XHLLHWEDE.

# Poifbl — USHHEIE NpOAYET NATEHAA ANA UENoBESES, WCTOUHME NOMesHsE Se-
WeeTe: pRSEErD #MDE. KNes, Koe, YAODDEeHWA W APYNaE NpoaykTos.

# PeiBoNoscTE0 — MACCOBNM NpoMEICEn peifel, BRXHENWAR 0TPECNE X0EANCTES.

# PriS0OE0QCTEC — 3T0 ASRTENEHOCTE, CEAZSHHER © DESESJEHMEM W ERIDSLUMES-
HHAEM peIS ANA YEENWUSHWA W YIMyULUSHWA FESUSCTES peiSHsD SBNacos.

# 3arpAzhedwe eoa MwpoBoro OxEEHES NPUEOQNT K OTPSENEHWKD M COEDELE-
HHED YWCNEHHOCTH peIG M apyrad nopoSuwonTos.

# Oxpaa pelf — 2808Ua MOCYASPCTEEHHON BERHOCTH, BEMMIGEIOIER KOMMMSED
MEDONDHATHA.

AnA NHEQO3HATENbHBIX

E‘ PesHd peID H3 CEST HCOONEIVETCHE E PREISOTOECTES. [IPpH MOMONIH SMSETRHE2CHOTT
ceeTa B Kacmritckon Mope MTOEST FRTEEY, E UEpHOM MOpe — XEMCY, E MopEx Jame-
mero Bocroka — crymOpemo, cafipy. LIIHpons PECOPOCTPENSE T0E JaNERAE GCTOMHOHN
CEAPE! ¢ OPHMEHSHHEM CESTE. Puif NpiuMENHEstoT K CYONY < HOCTPEME: $HOTeTo-
EOTT CEETE H KOHIEHTPHPVIOT HCTOYHHEOM EPACcHOTD CESTE
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KT E pubonoecTes. HEnpeuep BEMBETENEE IEVECE JEFESERYE DEID BOIONEIVEOT OPHE
moEge TvEDeE. Coumos mpeenexssoT Svmkassormenee zEVESME CryuSpEro voepEmEs-
EOT E ESEQIE C DOMOINER IEVEQCE, EZISESSMEIT JeubDEESwmE

CoocobsEocrs pef pesrEpoEsTs HE 3NSETPEESCEOS D00 BECOOMEIVECT IE OTITHEES-
HEE PEI0 C DOMOIED SMEETPOSSTPENETENESEE VCTSEOEQE OT ONECHEDT I0H, E TOM
HECTE FEIPOTEXEEYEEER COODYEessE

7. B pmxmx mecrex MEposorc oEssEs COCpeIOTONSER OCHOEERIS TSMSCED IOMEICTO-
EmrE pealT

Hro DOEEMERT I0J DENEOHENEEEN PEIOOTOECTEOMT

. IMo=meuy DUOTHER OCI0EESHT EEIEE OPOXOTERSR peif?

. E=moe opeEEme Eeodxogmns CcodME0OSTE OpE SEETEMETECSIEE pei?

. E=pme wmepsl CooCCSCTENIOT ONpEES B VESTHESEERD PEIDHEDT peCcypooE’T

. IMo=mewy pufa D0TEES EXOIETE E DEOEOE NETSERT I2I0EeE8T

7. HooomesyE Js=Eme OpEEcIEEEme E Talfneme B, ofmscesTe, msxes pufe B oSy
G¥OeT MeHSe OHETEYSCEOE

Wh s

h

Tafinuya 8
CozepaxaEE: 0CHOEHEIT E&MeCTE E MECE peidsl 23 100 r
Pmiba Benow, © Hup, r
Muerram 2348 118 r
Coyubpun 2500 r 1700 r
T | 1000 | oE0r '
Céura 1984 r G3sr

CIES SEESEVIETVPE [0 PErEOESM. “IT0 MOEED CESISTE O PEIENTHE PEICOEQNCTES
E uEpeT ESnof persos E DeT0M OPOEZECTET moare 90 % MEpOSOoH SEEssyIETypel”

Tafinuya §
MpoESEOICTED SFESRYILTVPE D0 DETHOHSM, TEIC. T
PernoH | 2000 2005 2010 25 M6
E— 200 a4 1288 1772 1922
e [ z2azz | ao1m | s524:2 | erem1 | 7154
Espora 2051 2135 2523 2041 2045

w Klmmar) 1423 AT 2514 3274 3148
Oveasns 122 152 187 186 210
Bece ump 32 418 44 58 58 pa2 Ta 054 B0 031

0. ChHopuMyIHDYVETE 3EOTOTEYSCKH IPEMOTHEIE NPEAERTS MOOHTENECKCH pRISHOR
NOENH.
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§ 12. MUTENWANBHBIE TKAHW

3TO A IHAKD Hayia, WIYUaKIE0 TKaHK.

Yyto cobioil NnpegraenAeT TKaHL.

g B ufM COCTOMT pasHoobpaive anWTennansHLy TEaHed 8 Tene yenoesexa?

"

KAKOBL! OBLUME NPUIHAKW TKAHEN?

THAHLI HAZLIBAKT CHCTEMY KIETOK M WX NPOMIB0IHLN, OIOAHLIX N0 CTPOEHMIO, NPO-

HCHORASHHID W BRINONHAEMOR @YHKLAM,

OCHOEHEME CTPYETYDHO-GYHENROHATEHEME 3JeMeHTAME TEARSH AENADTCA KIom-
K, MENKACMOUHO? SCIEcmar W ROCMEIemoNtble cmpykmypsl. HieTen SRnAwTes
FAARALIME SIeMeRTAME Beed TEAdel, onpelelaomME B ocHoRuke cpoborna. Mes-
KABTONHOE BENSCTRO SRIAETCH COBOKVIHEIM NDOAVETOM ASATEALHOCTH KASTOR 1aanoil
THAHH. HD ABTHeTCH CpeAnil MATHAIEATENEHOCTH EASTOR, CCYINecTEISMell onopaym
PYHENWKD, IEPEIATY THTATEALHEX BEIIECTE H MESHEASTOUHEIX XHMHMECKHX CHIHANOE,

lNocTrAsSToUREE CTPYETYPE — 5T0 NPOHSEAIARE RISTOR, ROTOpREe B Xome madde-
PeNOHPORKHE YTPDATHIH RhEnelme OpEamaks, XAPAKTCPHEME INA KASTOR, Ho HPHOG-
pead pag ceoforTs, HeoOXOTHMEY 048 BRIOAHSEHHS HMH COelHATHIHPOBAHEELY QyHE-
nuii. K mocTETEeTOTHREIM CTRYETYDAM ¥ TeAOESEA OTHOCHAT SPRTROOWTE! B TROMGOITRTE,
POrOBLIE MEITYIHEA SIHIEpMECA, BONGC B Horredl.

CHeTeMBERE TPHATRT OPragAsanie TRaE:d TPpOARIASTCA B TOM, YT0 RASIAA TRAHE
MPEACTARLSCT cobol CHETEMY IWISTOK H BX TPoHIBoIEX. [TosToMy oA XApakTepRIyer-
ci pagoM CBOACTE, HOTOpLIEe OTCYTCTEVIOT ¥ OTAALHBMX EAeToR. OprapHiM deioBers
cogepAT Gonsmoe pazscofpasne TEaRel, KOTOPEIE 00 NPASHAKAM CXONCTES HX CTROS-
auA B Gyarnnll ofLeIHEANT B YETHIPpE PPYNNED] SIHTEIHAALHEIE, COSTHHHTEALHEIE,
MEIAUHES W HEPRAYH.

@ KAKOBLI OBLIWE NPUIHAKW CTPOEHWA SMWTENWANBHBIX TKAHEA?

& THEAHH XaDAETEDHSVIOTCH COMEHYTEIM NIOTHRM RaciloNceEHmen
ENRTOR, Wﬂ]m MNACTE, MPAETHYCCKA OTCYTCTIHCM MESEKEASTOTRON BeljecTma,
NOrPAHHYMHBM PACIOIOMEEHHEM B ODrAHHIME,

BNATONMANLHEIG TEIHW, MAW 3NMTENMK (OT rpeu. 34 — Haa W Tans — CoCoK) — No-
rPAHHYHLIE TEAHK, KOTOPLE DAcNonaranTod Ha MPaHALe © BHEWHeR Openoi, NoKpkl-
BAKT NOBEPXHOCTE TEAA, BLICTHAAKNT ero nonocrd, obpaayoT cinaucrwe oBonovkn
BHYTREHHHE Oprados M BORLWWHCTED Kenia,

Jinag BeeX STHTETHANTEHEX TEAHeH XaparRTepiil ofmAe DPASHAKE CTPOSHEA
(prc. 26). Dorrernn ofpasoBaRel B3 KIeTOR — smETearnonETor. [To dopee pasmraasr
RAGCKHES, KYGULOCKILE B RPUIMAMULCcKUe MTHTETHCTHETL. OFH ofLeHmaores B e
NpEPRBHLE EASTIHEE LAACTE, AeKAIIHE OIHHM HIH HOCKOALKHMME CloaMH H2a G-
FAALHOE Memipane — HeRAeTOUHOM oSpaIoEaHNH, COMNMHAKINEN SINTENAN ¢ nonme-
smamefl coeAHEATENEAOA TRaREK. Basankaas wemipana npercraBager coboll coodl
MACTHOT BOAORAHCTOND MESERISTOIHOND BEMECTRA.

Mesgny sNETCTHANLIEME ERCTREAMH TPARTHICCRA HeT MEKEICTOTHON MPOeTRam-
crea. OHH NPpOMHO COLTHESRTCH APYT ¢ APYIoM ¢ HOMOILI COSHANBHEY KOHTAKTOR,
B Tonme mNACTOB SUHTETHANLEHEY EJNETOH HET H THMBATHIECERX COCY-

CTOR DILR T EPOBEHOCHEIX
G S, Z” ) t( Elm—. OZ._.h moToe ﬂ,2024

Puc. 26. Snerexmansanie TEAEH. BAXM HOKPOBHOIO SUHTENES: 1 — oxmocAoRmMf
nxoceuil suwreandi; 2 oanocaofinufi KyGuuecknit suwrennii; 3 oasocaofunf
ORANEApEYecKHl anRTeanii; 4 — oaxsocaofiENll MEONOPAAHLN MRANEADEYECKNN
wepnavensanil suwrexnft; 5 — mBorocaofinufl nxocxknft oporosesaomEi suwresnil;
P R it aw i

Aoe. TIWTaTensiiie BEMECTEA W KHCAOPOA NPOHWKAIOT K SHUNTETRANEHM KISTRAM Je-
pes GAsTERYI0 MeMOpARY. DUHTCTHONMHETH CHOCODHM K OHCTPOMY BOCCTRHORNCHHIO,
peresepanmm.

@moaummmmsnummwm TKAHEW?

OcuoBnte PYHKINE SNHTEINATLELX TRaHeH — OaphepHAS, SANINTHAN, CEKPeTOp-
HAS, BCACMEAONAS. JUNTEIHR oOpasylor Saphepil Mexay BEyTpensell cpeaocli opra-
ARsMa ® eRemBefl cpenoft. CroficTeaMn 5THX GapeepoR SRAFIOTCH MEXAHWYECKAR NPOY-
HOCTSH, TONNHEA, NPONHIACMOCTS, & BHPKEANOCTH CRORCTE JABHCHY OT HASHAYCHHN
oprasos, e pacnosoxes sunreanii. Koke gyxsa ocofas upodHOCTs, HOSTOMY €8 10~
BEPXHOCTHAS 3HTEAHATLEAN TEAHE OOPa3I0OBaHA HECKONLKNMN CIOEMN ENETOR, CANIN-
CTaH TOHROID ENMEUHNES O0PAsOoBaHs OZHHM CAOEM EIETOK ¢ MEKPOBODCHHEAMM AR

AWGANOT TPH BRAS SONTETHES: NOKPOEHME JUNTEINN, XETEIHCTRE INNTEINN, CeHCOP-
HREE DIHTCNNR.

Cexperopuias PyEKIME SERASETCH OCHOBHOR aan suwreans menés. Ilyrésm cexpe-
OHH B OPraHER3ME EMNOIESIOTCE MHOIME BRKERe QyERnun: o6pasoBaEne MONOKS, CN0-
HE, XXeIYAOTHOMNO B KHINEYHOID COKS, MeTuN, SHIOKPHEEAN (IYyMOPDAXRHAR) peryas-
WHA.
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TKAHE, INUTENWA. BAANLHAN MeMBPAH, INUTENUOLAT. NOKPORHLIA
IMATENWA, INMMAEPMKHC. XERS3MCTHIR INMTENMA, CaHOpHEIR 3NMTENWEA,
DYHELMH 3NHTENHANLHLY TKAHeH.

KENKHEEBIE
cCnoga

® TKaHb — COBOKYTIHOCTL KNETOK, MX NPOMIBOOHLIX M MEXKRSTONHOID BRLe-
T3, 0OLEIUMHEHHLIX O6GLWMM CTPORHWEM, NPOMCXOXIEHMEM W JYHKLMAMA.
PAINMYAIOT YETLIPE PYING TEAHER: INHTEANANLHLIG, COBIMHNTENLHEIE, Mbl-
WEYHLIE W HEPEHAA.

® CCHOBHLIE MYHKUMK 3NHTENHARLHBIX TKaHel — BapuepHan, 3alTHad, ce-
KPETOPHAN, RCACLIBAIOWAS,

m H3YYEHHE CTPOEHMHA 3NMUTENHANLHONR TKAHNW )

L&nk: MIYYHTE OCOBEHHOCTH CTPOSHWA PazHLIX BUAOR INHTEAKANEHON TKAHH.

kI K oBOpYQORAHME: MOTOELIE MHKPONPENapaTel PAZAMYHLIX BMEOE 3NMTE-

NHANLHOA TEAHW (NOKPOBHEIA, XENE3UCTRIA), MMEDCCKON.

¥op pabore

1. MpU ManoM yBEAWYEHWK MUEDOCKONS PRCCMOTRWTE MMEDONPenapar koxd nankua
uenoBeka, ONpefeniTe ocHOBHKE NPUIHAKK INUTENWE NORAPHOCTE, MHOTOCN0R-
HOCTh.

. Nepeseguie MHKPOCKON Ha DORLWOe YBRAWYeHHe, DODpaTHTEe BHUMAHKe HA HanDo-
Nee BaXHLIE CAOW INUTenMn — BazansHLii W poroBod. KakMmMK CBORCTBAMKA [RONXHLI
OBNANATL INWTENNK, YTOOLI OHA MOTAK BLINOAHATE CBOW QYHELMWT

3. 3apyCyATe B TETpaaM YYAcToK MHOTOCASHHOM NCKPORHOM 3NWTEAMA. OTMETETE Ha
PHCYHKS DI2aNkHEIR oA, NpOMEXYTOYHLIE CNOK W pOrosci CRoi.

4, TpK MaNOM YRENHUEHWH MWUKDOCKON2 PACCMOTRMTE MHUKDONPENapaT weneIucronn
IMHTEANA WWTORMAHOR XenSkl MASKOTIHTA0LME,

5. NepeReWTe MUKPOCKOT Ha DONLWOES YRenWIeHWe, MOCTARLTE B NOAS IPEHHA YUaCTOK
PONIMKYNL XKenessl. HaRmaTe CEeTNLIE MY3LIPK Hafl aNUKanbHoR NOBEPXHOCTBIO KNe-
TOK. 3T0 KNETKM, HAXOASUMECH B CTAQMM JKTHRHOA CexpeaiMm.

6. 3APHCYATE B TETRAMKM YYACTOR WHTOBHIHOA Eeneibl. OTMETLTE Ha PHOYHKR DONnKKyn,
KpOBRSHOCHIR COCYIL.

7. Caanaiite exleons 0 oC0DEHHOCTAX CTROSHHA IMMTENKANEHEL TEAHEH.

BONPOCH!

7. Karme rpynnsl TEaHe BEREASIHIOT B OPTAHMIME TeloBeraT

2. KapanMu olIAME NPHAAAKAMA B CTPOEHAR OONANAKT SIHTETHANEHEIE TRARAT

3. Kak MOoEEG OTTHYHETE ceRcopaEE snHTer il or Apyres BEgon?

4. Ha paxde rpyinsl ea8T DopepraocTHRH snHTeniil B 3aERCHMOCTH OT cTpoeHns T
5. Yro TARos MEEKKEISTONHOS Belj@eTBO Y

6. Karoil TRAHED ofpaz0oBAHE Meleikl EHYTpeHEel B BRemaed corpemmn?

IAMAHWNA

7. Ha ppeyake 26 paccMOTPHTE PALTHYRE BRAN DOKPOBROre smETenmss. Ha ocmoma-
HHH EAKHX ONPHRHAKOB 3TH THAHH OTHOCHT K AUHTEAHATBHBIMT
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Moayns 1

N3 HEIO CAEJIAHbI N'EHbI

................................................................

Mz rnae, cobpansbix 8 3TOT MOgYNDL, BbI Y3Ha-
ere O TOM, KaK YCTPOSHb! reHbl, Kakas uHpop-
MayMA W Kak B HuX 3awwndposara. Mo paccxa-
MEM BaM, KaK 3Ta MHpOPMaLMA nepefaéTca or
KNOTKM K KAGTKE W OT POAMTENel K NOTOMKAM,
Mot He 3HaeM, Kak NORBMAMCH Ha 3emMne nepesie
rembl M nepebie oprammamol. Ho, anammanpys,
KaK OHM YCTPOSHDI CEHYAC, Y COBPEMEHHBIX Opra-

HHIMOB, Mbl MOXEM NPEANIONOKHTD, KAK OHH NO- HATAJ‘ ‘ “
ABNAAMCD, H NONBITATHCA BOCMPOM3BECTH B N

PATOPHH NPOLIECCHI, KOTOPBLIE MOTAH BbiTh npwm- Toﬂ’ ANEGA

HOM HX NORB/IEHHA.

Pacckaxyt sam 06 arom Haranea Toprawéea —
MASZLMA HAaY4HDIH COTPYAMHK NaboparopuM CHHTETH-
yeckon Buonormu Mucturyta xummveckon Guonornm
u hympamentranoion megmumnnt CO PAH w Hapumas
BarTynMH — xaHguaar GMOAOrMYECKHX HayK, 3aBeay-
OUMA nabopaTopMen reneTHky passurua Mucruryra
ymronormm v resetkn CO PAH.

HAPUMAH
GATTYNUH

%) MONEKY/bI YKU3HU

Hpencraesre cebe apyx mmmonop. Oaue 13 HIX NepemaéT ApPyroMy ce-
KpeTnyo Tejgerpammy. Yrobnt sammdpposars coobuienue, o menoasayer
CTENMANBHYI0 NHPPOBANBHYI0 MAIIMHEY, KOTOPas NPeBpaliaeT oCMbICAeHHbIH
Habop cumeosoe B abpaxanabpy. Ecan nocmorpers Ha Heé HEBOOPYIREHHBIM
IAA30M, MOMSThL CMbICH coobuienus cosepinenno nepoamoxcuo. Ho y sroporo
WIMMOHS ecTh Takas e mamuea, O nponyckaer moayvenHoe coobienne qe-
pes Heé M BOCCTAHABAMBAST KPAHHE BAMHYK CERKPETHYIO MEGOPMAITNIO.




Moayns 2
YCTPOUCTBO U PABOTA FEHOB

Bce knetoqHbie OpPraHMaMbl MOXKHO PA3feNMTb HA NPOKAPHOT W 3YKApPHOT.
MNpokapHorsl — GesbAfepHbIe OHOKNETOMHBIE OPTAHHIMBI — NOABHAKCH NOMTH
4 mnpg net Hazapg, a 3atem okoNo 2 MAPA NET HA3a/ B PE3YNLTATE BEAMKOrO CAM-
AHHA NPOKAPHOTHYECKHX KNETOK BOSHHK/IM 3yKapHOTH.

Mpo resombr eupycoe u BaxkTepui BaM paccKa-
wer Muxaun Kaprawos — xanaupar Guonormie-
CKMX HayK, CTApWHH Hay4HbIH COTPYAHMK OTAena

.
\ f H C
1 | W\ rum 1 Brorexnonornm «Bexrtops.

monexynapHon eupyconorwu Llentpa supycono-

MUxann
KAPTAW OB

llpo ocobennoctm ycrpodcrea Hawero
C BAMH TEHOMA H FEHOMOB OCTANIbHBIX 3YKapH-
or pam pacckaxyT TateaHa KonecHHWkoBa —
KaHAMAAT DHONOrHHMEeCKMX HAYK, BEeAYyLMH Ha-
YUHBIA  COTPYAIHMK NaboparopHH MoneKkynap-

HoW yutoreHetukn Mucturyta monexkynaprow
W kneromnon Buonorun CO PAH, 1 yxe anaxo- TAT bA HA
mbii sam Hapuman Barrynum. KonecHuKOBA

MWP NPOKAPUOT

Ecan pul gyiraere aTy KHMI'Y B KIacce, TO 0TOPSHTECH OT HEE HeHAZONTO 1
nepecywTaiTe 1o rojopam ceoux ogHornaccHuKop. [ocuuramn? Tem ne menee
TOYHO CKA3ATH, CKOABKO IKHBBIX OPraHM3MOB HACENSHOT Balll KJACC, Bbl HE CMO-
WeTe, M BOT MoYeMy — DOJABIIMHCTEO MUBLIX CYIIECTE HMEIOT MUKPOCKOIIMHEe

CKME pAsMepbl M He BMIHBI HEBOODYIREHHBIM IAas0M. JTH MMKPOODPTaHWIMBI
WUBY'T BEIe, B TOM YHCAC B BAllleM KJIACCe, B BalleM TeJe M B Tejax Balmx
OJTHORJIACCHUKOB.
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