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BMOJIOrns <;T>KBAHTDPMHM

BBegeHue

OcHaleHKne 0bwweobpa3oBaTenbHbIX WKO COBPEMEHHBIM aHANOroBbIM M LndpoBbIM 060-
PYAOBaHWEM SIBNSIETCA MaTepuanbHoW 6a3oi peanusaumn deaepanbHbiX rocyaapCTBEHHbIX
06pa3oBaTesNibHbIX CTaHAAPTOB . ITO OTKPLIBAET HOBblE BO3MOXHOCTU B YPOUHOM M BHEYPOU-
HOW, BHEKIACCHOW AeSTENbHOCTU M SBNSIETC HEOTHEMIEMBIM YCNOBMEM (HOPMMPOBAHMS BbICO-
KOTEXHONOrMYHOM Cpefbl LWKONbI, 6€3 KOTOPOW CIOXHO NPEeACTaBUTb HE TOMbKO NPOdUIbHOE
00YyYEHME, HO M COBPEMEHHbIN 06pa3oBaTeNbHbIA NPOLECC B LIENIOM . Pa3pacTaeTcs none B3au-
MOAENCTBUSI YUYEHWKA U YUMTENS, KOTOPOE PacnpOCTPaAHSIETCS 3@ CTEHbI LWKOJbI B PeanbHbIA U
BUPTYanbHbIi counyMm . cnonb3oBaHue y4yebHoro obopyaoBaHMs CTaHOBUTCS CPeACTBOM 0be-
CMeYeHust 3TOro B3anMOoAENCTBMS, TeM Bonee B YCNOBMSX 0OyYEHNUsS NPeAMETY Ha Yrnybnéx-
HOM YpPOBHe, NpeAnonaraeMoM Npoduamsaunen 0bydeHms .

B pamkax HaumoHanbHoro npoekrta «0Obpa3oBaHue» CTasio BO3MOXHbIM OCHALLEHME LUKON
COBpPEMEHHbIM 060pyA0BaHMEM «LLIKONbHbIA KBaHTOPUYM» . BHeapeHMe 3Toro 06opyaoBaHus
MO3BOJSET KAYECTBEHHO M3MEHUTb Mpouecc 0byyeHus Guonorum . MosBNIeTCS BO3MOXHOCTb
KONMYECTBEHHbIX HAabMOAEHUN 1 OMbITOB ANSt NOMYYEHUs AOCTOBEPHOW MHGOpMauun o buo-
NOrNYECKmx npoueccax u obbekTax . Ha 0CHoBE NOMYYEHHbIX SKCNEPUMEHTASTbHbIX AaHHBIX 06-
yyaeMble CMOryT CaMOCTOSTENBHO AeNaTh BbiBOAbI, 06061aTh pe3ynbTaTbl, BbISSBASATb 3aKOHO-
MEPHOCTM, YTO Ha Hall B3rnsa, CnocobCTBYET MOBBIWEHMIO MOTUBALMM OOYYEHWS LIKOSIbHUKOB .

Bbicokasi cnoXHOCTb paboTbl C coBpeMeHHbIM LndpoBbIM, obecneyeHne ero paboTocno-
COBHOCTKM, HEAOCTAaTOYHOCTb METOANYECKOro obecneyeHns — BCE 3TO 3a4acTylo BCTYNaeT B
NPOTMBOPEYMe C HeJOCTaTOYHOCTbI0 MHMOPMALMOHHBIX ¥ MHCTPYMEHTANIbHbIX KOMMETEHLMN
negarora . PaspelueHne JaHHOrO KOHMAMKTA BO3MOXHO B NPaKTMYECKOW AeSTENbHOCTH, B Bbl-
MONHEHUW AEMOHCTPALMOHHbIX 1 labopaTopHbIX paboT, opraHusaumm nabopaTopHOro skcne-
PUMEHTA, B OPraHM3aLumn NpPoeKTHOM M y4ebHO-UCCnenoBaTeNbCKOW AesTeNbHOCTM 0byyato-
wuxcs . B npouecce akcnepMMeHTanbHOM paboTbl yyallmecs NpuobpeTaroT OMbIT NO3HAHUS
peanbHOCTMW, ABASIOWMACS BaXHbIM 3TanoM (OPMUPOBAHMS Yy HUX YOexAeHUn, KOTOpble, CBO
oyepeab, COCTaBNAOT OCHOBY Hay4YHOr0 MMPOBO33peHns . B TO e BpeMsi MeToaMKa NOCTaHOB-
KW 3KCnepuMeHTa . IMEHHO NO3TOMY npeanaraemble B JaHHOM N0ocobumn ypoku, nabopaTopHble
W NpaKTUyeckne paboTbl CHabXeHbI METOANYECKMM KOMMEHTapWeM, MaTpulen ans cobCcTeeH-
HOro NpodheccMoHanbHOro Noucka, Ans aganTauuy MaTepuanos K YCNOBUSIM KOHKPETHOMO 06-
Pa30BaTeNIbHOMO yYpexaeHus . TeMaTuka paccMaTpyuBaeMblX 3KCMEPUMEHTOB, KOMUYECTBEHHbIX
ONbITOB, COOTBETCTBYET CTPYKTYpe NpMMepHOM 0bpa3oBaTenbHOM NporpaMmMbl No 6uonorum,
cogepxaHuto deaepanbHOro rocyfapCTBeHHOro obpasosatenbHoro ctaHaapta (ProcC) cpea-
Hero (OCHOBHOro) obLero obpasoBaHus .

MocTaBnseMble B WKOJbl COBPEMEHHbIE CpeacTBa 0byueHus, B pamMkax npoekTa «LUkonb-
HbIA KBAHTOPUYM», COAEPXAT KaK yxe W3BeCTHoe 060pyAoBaHMe, TaK U NPUHLMNUANBHO HO-
Boe . Mpexae Bcero, 3To undposble nabopaTopun ¢ Habopammn AaTUMKOB, NO3BOAAKOLLME NPO-
BOAMTb U3MEPEHUS PU3NYECKMX, XMMUYECKMX, (PU3MONOrNYECKNX NApaMETPOB OKPYXatoLlen
cpenbl ¥ OpraHuM3MoB . B ocHOBY 06pa3oBaTenbHON NPOrpamMMbl 3a/10)KEHO NPUMEHEHME Und-
POBbIX NabopaTopuii . PaccMOTpeHHble B MOCO6MM ONbIThI MPOLWAN LWMPOKYIO anpobauuio
. MHoroneTHsss npakTMKa WCMONMb30BaHMS LMMPOBLIX NabopaTopun 1 MUKPOCKOMMYECKON
TeX- HUKW B LUKOME MOKa3ana, YTo COBPEMEHHbIE TEXHWUYECKMe CpeacTBa 0by4yeHust HOBOro
MOKO/Me- HMS MO3BONSOT A06UTHCS BLICOKOrO YPOBHSI YCBOEHWSI 3HaHWM, (DOPMMPOBAHMS
MPaKTUYECKMX  HaBbIKOB  OMOMOMMYECKMX  WUCCNeaoBaHMM,  YCTOMYMBOrO  pocCTa
NO3HaBaTENbHOrO WMHTEpeca LWKOMbHUKOB M, Kak CNeACTBME BLICOKOrO YPOBHSI y4ebHOM
MOTUBaALMM .

HacToswwee nocobue npusBaHoO NOMOYL Neaaroram B peanusaunmn obpasosaTesibHbIX Npo-
rpamMm obLiero 1 AoNOHUTENbHOro 06pa3oBaHNs, B pa3peLleHn BO3SHUKAIOWMX TPYAHOCTEN
npu pabote ¢ 0bopyaoBaHuneM «LLIKONbHOro KBaHTOpPUyMa» .
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HopmaTtusBHasa 6a3a

1. ®epepanbHbIn 3aKoH 0T 29.12.2012 N2 273-03 (pea. ot 31.07.2020) «0O6 obpa3oBaHuy B
Poccuitckon ®epepauum» (C u3M. 1 gon., Bctyn. B cuny ¢ 01.09.2020) — URL: http://www.
consultant.ru/document/cons_doc_LAW_140174 (nata obpawenus: 10.04.2020).

2. MacnopT HauuoHanbHoro npoekta «ObpasoBaHue» (yTBEpXAeHa

3. npe3nanymom Coseta npu lNpe3uaeHte PO no cTpaTerMyeckoMy pasBuTUIO M HaLMO-
HasbHbIM NpoeKTaM, NpoTokon ot 24.12.2018 N 16) — URL: / http://do.sev.gov.ru/images/
document/Pasport_naciona_proekta_Jbrazovanie_compressed.pdf (gata obpalieHus:
10.04.2021).

4, TocynapcTBeHHas nporpaMma Poccuiickont ®enepaumnn «Pa3utne obpasoBaHus» (yT-
BepxaeHa lMoctaHoBneHuneM lMpasutenscrtea PO o1 26.12.2017 N 1642 (pea. ot 22.02.2021)
«06 yTBEpXAEHUM roCcyaapCTBEHHOW nporpaMMbl Poccuiickont ®depepaumn «Pa3sutune obpa-
3o0BaHua» — URL: http: //www.consultant.ru document cons_doc_LAW_286474 (nata 06-
paweHus: 10.04.2021).

5. MpodeccroHanbHbI cTaHaapT «Meaaror (neparormyeckas AeSTENbHOCTb B AOLIKONb-
HOM, HayanbHOM 06LeM, OCHOBHOM obLleM, cpeaHeM obuiem obpa3oBaHum), (BocnuTaTenNb,
yuntens)» (ped. ot 16. 06. 2019 r.) (Mpuka3 MUHUCTEPCTBA TpyAa U COLMANbHOM 3awWnTsl PO ot
18 okT96psa 2013r. N2 544H, C U3MeHEHUSAMUN, BHECEHHBIMU NPUKa3oM MUHUCTEpPCTBa Tpyaa U
cousawutbl PO ot 25 gekabps 2014 r. N2 1115H v ot 5 aBrycta 2016 r. N2 422H) — URL: //
http://npodcTanaaptnegarora.pd (aata obpawenus: 10. 04. 2021).

6. MpodeccmoHanbHbl cTaHaapT «Meaaror AOMNOMHMTENbLHOrO 06pa3oBaHNS AeTel U B3poc-
nbix» (Mpuka3 MUHUCTEPCTBA TPyAa M coumanbHo 3awmutbl PO ot 5 Mas 2018 r. N 298H «06
yTBEpXAeHUK NpodeccnoHanbHoro ctaHaapTa «Megaror 4ONOAHUTENBHOMO 06pa3oBaHus fe-
Tel u B3pocnbix») — URL: //https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-professionalnykh-standartov/
index.php?ELEMENT_ID=48583 (nata obpawierus: 10. 04. 2021).

7. ®epepanbHbIM rocyAapCTBEHHbIN 06pa3oBaTeNbHbIN CTaHAAPT OCHOBHOro obuiero ob-
pa3oBaHus (yTBEPXAEH Npuka3oM MuHucTepcTBa 0bpa3oBaHus 1 Hayku Poccuiickon degepa-
umn ot 17 gekabps 2010 r. N 1897) (pea. 21. 12. 2020) — URL: https://fgos.ru (aaTta obpalue-
Hus: 10. 04. 2021).

8. ®epepanbHbIM rOCYAapCTBEHHbIA 06pa3oBaTeNbHbIA CTaHAAPT cpeaHero obuwero obpa-
30BaHusa (YTBEPXAEH NMpuKa3oM MuHMcTepcTBa 0bpa3oBaHMs M Hayku Poccuickon ®epepa-
umm ot 17 masi 2012 r. N 413) (pea.11. 12. 2020) — URL: https://fgos.ru (aaTta obpalieHns:
10. 04. 2021).

9. MeToanyeckne pekoMeHAaLum No CO3AaHMI0 U PYHKLMOHMPOBAHUIO AETCKMX TEXHOMNap-
kOB «KBaHTOpMyM» Ha 6a3e obwweobpa3oBaTenbHbIX OpraHM3auni (YTBEpXXAEHbI pacrnopsxe-
HMeM MuHucTepcTBa npoceelleHns Poccuinckon degepaumnn ot 12 aHBaps 2021 r. N P-4) —
URL: http://www.consultant.ru/document/cons_doc_LAW_374695/ (mata obpalueHus:
10. 04 .2021).

OCHOBHbIE MOHATUA U TEPMUHDI

B MeToaM4YeckoM Nocobum NCNonb3yTCs CEAYOLLME NMOHSTUS U TEPMUHBI:

LLIKONbHbI KBAHTOPUYM — KOMMEKT y4ebHOro 060pyaoBaHUs AETCKOrO TEXHOMAapKa,
MaTepuanbHas 6a3a ans co3aaHus MHHOBALIMOHHOM 06pa30BaTeNbHOW Cpefibl B KOTOPOMU ¢hop-
MUPYETCS U pa3BMBAETCH M306peTaTeNbCKOe, KPEaTUBHOE M KPUTUYECKOE MblLLSIEHNE 06YyYato-
LLIXCSI.
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BMOJIOrns Q7 KBAHTOPWMYM

LUndpoBas (koMmnbroTepHas) nabopatopus — KomnaekT yyebHoro obopynoBaHus,
BK/IOYAIOLLMIA M3MEPUTENbHBIN 610K, MHTEPdENC KOTOPOro No3BonseT obecneymBaTb CBS3b C
PErMCTPaTOPOM AaHHbIX, M HAbOp AAaTYMKOB, PErUCTPUPYIOLLMX 3HAYEHWS Pa3NIMYHbIX r3nye-
CKUX BEJTUYVH.

MporpammHoe obecneuenne Releon Lite (MO Releon) — nporpamMmHoe obecneve-
HWe, NOCTaBNIIEMOE B COCTaBe LudpoBon nabopatopum, obecneunsatollee paboTy AaTUYMKOB,
COXpaHEeHMWe 1 NepBUYHYI0 06paboTKy NONYYEHHbIX AaHHBIX.

MynbTMAaaTUMK — UMPPOBON AATUMK, NO3BONAIOWNIA BECTUM OOHOBPEMEHHO YYET HECKONb-

KUX MOKa3aTeNen OKPYXaloWen cpeabl U GU3NONOrMYECKMUX NoKasaTenen opraHu3Ma YenoBeka.
MoHopaaTunk — UMdPOBOIA AaTUMK, NO3BONSIOLMIA BECTU OAHOBPEMEHHO YUET TOMbKO OfIHO-
ro nokasaTens OKpyXatoLlei cpefibl UM GU3KMONOrMYECcKOro NOKA3aTeNs OpraHM3Ma YenoBeka.

Perncrpatop AaHHbIX — 3/1EKTPOHHOE YCTPOWMCTBO (MHTEpaKTMBHAs AOCKA, NepCOHaslb-
Hbl KOMMblOTEP, HOYTOYK, MMaHILET, MOBWMbHLIN TenedoH) noaaepxuBalowme paboTty
MO Releon.

JlormpoBaHue — pexum paboThl LndpoBon nabopaTopum, Npu KOTOPOM AaTumk paboTa-
eT 6e3 peructpatopa [aHHbIX, C BO3MOXHOCTbIO MOCNEAYIOLEN 3arpy3kn pe3ynbTaToB U3Mepe-
HWI B NaMsiTb PErMCTPaToOpa AaHHbIX.

CBsA3Ka AATUMKOB — PEXMM paboThl LndpoBo N1abopaTtopuu, NPy KOTOPOM Ha 3KpaHe
perncTpaTopa AaHHbIX rpaduyeckn otTobpaxaeTcs paboTa o4HOBpeEMEHHO ABYX U bonee noa-
KJIIOYEHHbIX LMMPOBbIX AaTYMKOB.

Moaxoabl K CTPYKTYpUPOBAaHUIO MaTepuaioB

B obpa3oBaTenbHOi MporpaMMe NpeacTaBfeHbl CReaytolve pasaens:

1. MeToabl uccnenoBaHuit B 61onorum

2. boTaHuka

3. 3o0norus

4, AHaToMusi U pu3nonorns Yyenoseka

5. Untonorus

6. [eHeTunKa

7. 2Konorus

[laHHble pa3aenbl BbibpaHbl C Y4ETOM Hanbonee WMPOKUX BO3MOXHOCTEN MO NPUMEHEHMIO
obopynoBaHus «LLIKONbHOMO KBAaHTOPUYMa» Kak Ans nposeAeHus nabopaTopHblX paboT, Tak 1
ANS AEMOHCTPALMOHHOro aKcnepumeHTa. Kpome Toro, nepeyncneHHble pasgens obnagatooT
HaMbONbLWKUM MOTEHLUMANOM AN OpraHu3auuMy MPOEKTHOM M UCCNEAOBATENbCKON AESTENbHOCTY
obyvatowmxcs. bronornyeckoe HabnwaeHMe 1 3KCNEPUMEHT NpoBoaATCa B dopmMe nabopa-
TOPHbIX ¥ AEMOHCTpaLUMI. JeMOHCTPaLMOHHbIA 3KCNEPUMEHT NPOBOAUTCS B CNEAYIOLNX CNy-
yasx:

a) UMeloLleecs B HalMymnM KoNnM4ectTso Npmbopos M UMGPOBLIX AAaTUYMKOB HE MO3BONSET Op-
raHM30BaTb UHAMBUAYANbHYIO, NAPHYIO UK FPYNMOBYIO abopaTopHyto paboTy;

6) aKCnepuMeHT nMeeT HebOMbLLYI NPOAOKUTENBHOCTL U CNOXHOCTb U BXOAWUT B CTPYKTY-
PY YPOKa.

[Ans n3yyeHus npeameta «bnonorus» Ha atane 0CHOBHOro obuero obpas3oBaHnst OTBOAUT-
cs 280 vacos:

5 — 6 knacc — no 35 vyacos B rog,

7 — 9 knacc — no 70 yacos B rog.

[laHHast obpa3oBaTenbHas nporpamma obecrneymBaeT CO3HATENbHOE YCBOEHME YYaLLMMUCS
BaXXHeWLLMX BMONOrMYECKMX NOHATUI, 3aKOHOB 1 TEOPUIA, GOPMUPYET NPeACTaBIEHME O PONH
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Q7 KBAHTOPUYM BUONIOrns

61onorun B NO3HaHWM XMBOrO MMpa U B XWU3HM YenoBeka. OCHOBHOE BHUMaHWeE yaensercs
CYLLHOCTH BMONOrNYECKMX SIBIEHWI, MPOLIECCOB M METOAAM MX U3YYeEHMUS.

CTpyKTypa NpeAcTaBAeHHbIX B AAHHOM METOAMYECKOM Nocobum nnaHoB ypokos 1 nabopa-
TOPHbIX paboT OTpaXaeTcs NocnefoBaTENbHOCTb M3YYeHUS U coaepXaHus buonorum B 5—9
Knaccax.

B 5—7 knaccax y4alimecs y3HatoT, YeM XnBas Npupoaa OTIMYAETCs OT HEXMBOW; Nonyya-
toT 0bLLMe NpeacTaBneHnst 0 CTPYKType 61onormyeckon Hayku, eé UCTopum n MeToaax uccne-
[O0BaHMS, LapCcTBaX XWUBbIX OPraHM3MOB, cpeaax 0buTaHns OpraHW3MOB, HPABCTBEHHbIX HOP-
Max M NPUHUMNAX OTHOLLEHMS K NpUpoAe. Yyalmnecs nonyyatoT CBeAEHNS O KNETKE, TKaHSX U
opraHax, 0 npoueccax XU3HeAaesaTeNbHOCTM OpraHM3MoB, 06 YCNOBUSX XU3HU U pa3Hoobpa-
3UW XXWUBOMN MPUPOAbI, @ TAKXXe O CTPOEHWUW, XU3HEAESTENIbHOCTM M MHOroobpasun bakTtepuii,
rpvb0oB, PacTEHWI U XUBOTHbIX.

OcHOBHOe cofepxaHue Kypca 8 knacca HanpaBieHo Ha opMupoBaHue y obyudatowmxcs
3HaHWI U yMEHWUIA B 061aCTU OCHOB aHaTOMWKW, (U3NONOMMM W TUrMEHbI YENOBEKa, peanm3aumm
YCTaHOBOK Ha 340pOBbIii 06pa3 xwu3Hu. CoaepxaHne Kypca OpUEHTMPOBAHO Ha yrnybnexue u
pacLUMpeHMe 3HaHWI 0ByYaloLWMXCs O NPOSIBIEHUM B OPraHWM3Me YesioBeKa OCHOBHbIX XXMU3HEH-
HbIX CBOWCTB, NepBOHaYasibHble NPeACTaBNEHMS O KOTOPbIX OblM NONyYeHbl B 5—7 Knaccax.

OCHOBHOE coaepXaHue Kypca buonorum 9 knacca NocBsLIEHO OCHOBaM 06LWEeN 61MONoruu.
OHO HanpaBneHO Ha 0606LeHMe 06LIMPHBIX (PAKTUYECKMX 3HAHMI U CNeLManbHbIX NpakTuye-
CKUX YMEHWI, COpMMPOBaHHBIX B MPEAbIAYLIMX KnaccaX, TECHO CBS3aHO C pa3ButheM buo-
NIOrMYEeCKON HayKu B LIENIOM M XapaKTEPM3yeT COBPEMEHHbI YPOBEHb €€ pa3BUTHSI.

OLHMM M3 OCHOBHbIX MPUHLMMOB MOCTPOEHMS MPOrpaMMbl ABASETCS MPUHLMN AOCTYMHO-
CTU. DKCNEepPUMEHTasbHble AaHHbIE, MONYYEHHbIE YYALMMUCS NPU BbINMOSHEHWUN KOMYECTBEH-
HbIX OMbITOB, NO3BONSAIOT YYaLMMCS CaMOCTOSITE/IbHO AeNaThb BbiBOAbI, BbISIBNATL 3aKOHOMEP-
HOCTW. Mloaxoabl, 3aN0KEeHHbIE B COAEPXaHUe NporpaMMbl Kypca, co34atT HeobxoanMble yc-
NOBMSA AN1S CUCTEMHOIO YCBOEHMS YHaLLMMUCA OCHOB HayKu, Ans obecneyeHnst pa3suBaloLLero
¥ BOCMWTbIBAIOLLEr0 BO3AEWCTBUSI 06YYEHNS Ha NIMYHOCTb y4allerocsi. PopMUpyeMble 3HaHMS
AOJIKHbI CTaTb OCHOBOM CUCTEMbI YOEXAEHWUN LWKOMbHMKA, SAPOM €ro Hay4YHoOro MMpoBO33pe -
HUS.
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BUOJIOrUS Qj KBAHTOPUYM

OnucaHuMe MaTepuasibHO-TeXHMYEckon 6a3bl

«LLIKONIBHOrO KBAHTOPUYMa>, UCNOJIb3YEMOIr0
AN peanusauun obpasoBaTesibHbIX NPOrpamMm
B paMKaX npenogaBaHns 6M0s0rum n 3K00rmm

MaTepuanbHo-TexHUYeckas 6aza «LLUKoNbHOro KBaHTOpMyMa» BKOYAET B cebs undposble
nabopatopun, MUKPOCKOMMYECKYI0 TEXHUKY, HAbopbl Knaccuyeckoro 06opyaoBaHus Ans npo-
BeAeHus B1onornyeckoro nNpakTUKyma, B TOM uucie no pabote ¢ MUKPOCKONAMMU. YunTbiBas
NPaKTUYECKUA ONbIT MPUMEHEHNUS [LAHHOrO 060PYAOBaHWMS Ha ypoKax Ouonorum v B NPOEKTHO-
MCCNEAOBATENbCKON AEATENBHOCTM, Mbl CAENAEM OCHOBHOW aKLEHT Ha OMMCaHWM LMdPOBbIX
nabopaTtopuii 1 X BO3MOXHOCTSX. Mpy 3TOM UndpoBble nabopaTopun B KOMANEKTaUMK «buo-
Norus», «3konorua», «Gusnonorms» cogepxat Kak MHANBUAYasbHblE AAaTUYMKK, TaK U NOBTO-
psiowmnecs (tabn. 1). Has3BaHusi nocnegHux B NpUBEAEHHON Tabnuue BblAENEHbl KYPCUBOM.
Hanuume nogobHbIX NOBTOPSIOLMXCSA AAaTYMKOB pacluMpsieT BO3MOXHOCTM negarora no opra-
HM3auumn nabopaTopHOro NpakTUKyMa.

Tabauua 1
Oatumnkn undposbix nabopartopunit no 6monorun, akonorun n GpusnoNOrun
No
n/n Bbuonorus Jkonorus dusunonorus
1 BnaxxHocmu 8030yxa BnaxHocmu so3dyxa ApTepuantHoro
[laB/ieHns
2 Snekmponposodumocmu Snekmponposodumocmu | Tynbca
OcsewjéHHocmMu OcsewjéHHocmu OcsewéHHocmu
4 pH pH pH
5 Temnepamypsbl oKkpyxatowel | TemMnepamypbl OKPYXaro- Temnepamypsl
cpeobl weli cpedbl mena

6 HuTpaT-MoHoB YacToTbl AblXaHWs
7 Xnopva-“oHoB YckopeHus
8 3ByKa SKI
9 BnaxHoCTH nouyssbl Cunbl (3prometp)
10 Kucnopogaa
11 OnTUYECKON NNOTHOCTM

525 HM (KonopumeTp)
12 OnTUYECKON NNOTHOCTM

470 HM (KonopumeTp)
13 MyTtHOCTH (TYpbuanmeTp)
14 Oxkucu yrnepoaa
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BNOJ10rui

UDPOBASG
AABOPATOPWS)

Puc. 2. MynbTvaaTumk Mo 3KOMOTUM:
1 — OCBELEHHOCTb, 2 — OTHOCUTENbHas
B/I@XXHOCTb BO34yxa, 3 — TeMnepaTypa

==/ OKpY)atowen cpeabl, 4 — TemnepaTtypa

pacTBOpPOB, 5 — HWUTPAT-UOHbI, 6 — XJ10-
Puc. 1. KoMnnekT umdposoi nabopatopum PUA-UOHbI, 7 — pH, 8 — 3nekTponpoBoA-
HOCTb

e

RELEON
AR

3A0OPOBLE

3 gc

CAEAAHO B POCCUA
351-000

Puc. 3. MynbtvaaTumk no gusunonoruu: 1 — TemnepaTypa Tena, 2 — nysbC,
3 — yacToTa ApbixaHus (HaaeT CbEMHbIN MyHALUTYK)

[JaTuvkn M JOMONHWUTENbHbIE MaTepuanbl (NEPeXOAHWUKW, YYBCTBUTENbHbLIE 31EMEHTbLI, METO-
AVNYECKME MaTepuanbl, 3apsiAHOe YCTPOMCTBO M Ap.) KOMMNEKTYOTCS B KOPOOKM-4eMoaaHbl
(pnc. 1)

Huxe aaHa KpaTkas xapakTepucTuka UndpoBbIX 4aTYMKOB, NpUBEAEHbI BbISB/IEHHbIE HA
NPaKTUKE TEXHONMOrMYeckne 0CO6EHHOCTM NPUMEHEHMS. YUET 3TUX 0COBEHHOCTEW MO3BOAUT
MpaBWSIbHO UCNONb30BaTb AATUMUKM U MPOASIUTB CPOK MX CNYXKObI.
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BMOJIOrns Q7 KBAHTOPWMYM

B komnnekTe umndpoBbiX nabopaTopuit coaepKaTcs MyNbTUAATYMKM M MOHOAATYMKK. Mynb-
TUAATYMK MO SKONOTUM NO3BONSIET U3MEPSITb CNEAYIOLME NOKa3aTeNN: BOAOPOAHbIN MoKa3a-
TeNb BOAHbIX Cpef, KOHUEHTpauuu HUTPAT-MOHOB U XSIOPUA-MOHOB, 3MEKTPONPOBOLHOCTD,
BNAXHOCTb, OCBELLEHHOCTb, TEMMEPATYPY OKPYXatoWen Cpefbl, TEMNepaTypy pacTBOpOB, pac-
TBOPOB W TBEpAbIX Ten (puc. 2).

MynbTMaaTumk nNo hbM3nMonorum No3BONSET onpeaensiTb apTepuanbHoe AaBfieHue, nynbc,
TeMmnepaTypy Tena, YacToTy AblXaHus, yCKOpeHue asuxenns (puc. 3).

O6uas xapakTepucTMka Mg poBbIX AaTYMKOB

Oatunkn pmsnyecknx napaMeTpoB OKpYXKaloLen cpeabl

OaTuMK BIAYXKHOCTU BO3AyXa — NpeaHa3HauyeH Ans U3MepPEeHNUst OTHOCUTENbHOW Bnax-
HOCTV BO3ayxa. [Anana3oH nameperust BnaxHoctun: ot 0 go 100 %. Pa3pelueHne no BRaxHo-
ctn: 0,1 %. Bpemsi ycTaHoBneHus curHana: 17 c.

[aTuvK BNaXXHOCTU NOYBbI — MpeAHa3HaYeH 415 U3MEpPEHUs CTENEHW YBAXXHEHUS No-
YBbl, BbIPAXXEHHON B NpOLEHTaX. [PUMEHSETCS B arpPO3KOIOrMYECKUX U CENbCKOX035IMCTBEH -
HbIX NCCriefoBaHUSIX.

[laTumMK 3NeKTPonpoBOAMMOCTM — MNpeAHa3HauyeH AN1d perncTpaumun n U3MepeHus yaesnb-
HOW 3NEKTPONPOBOAHOCTY XUAKUX CPed, B TOM YMCNie M BOAHbIX PacTBOPOB BeLLECTB. [pUMeHs -
€TCs NPU U3YYEHUWN XapaKTEPUCTUK BOAHBIX PacTBOPOB, B TOM YMC/Ie MOYBEHHBIX BbITSXEK.

JaTuMK oCBeWweHHOCTU — V3MEPSIET YPOBEHb OCBELUEHHOCTM M 06N1agaeT CneKTpanbHOIA
YyBCTBMTE/IbHOCTbIO 6/IM3KOM K YyBCTBUTENBHOCTYU YENOBEYECKOrO I1a3a. [JMana3oH namepe-
Hus: ot 0 go 188 000 nk. OTHocuTenbHas norpelwHocTb: 15 %. [Auana3oH pabounx AnUH BOSH:
o1 350 o 780 HM.

TexHonornyeckme 0COBeHHOCTU: YyBCTBUTENEH K HAaNpaBMeHWO Ha UCTOYHWK CBETa.

JaTunk TemnepaTypbl OKpy)aloLleil cpeabl — M3MeEPSIET TEMNEPATYPY BO3AYLIHOW
cpeabl. JaTumK OCHALLEH BbIHOCHBIM W FEPMETUYHBIM TEMMNEPATYPHbIM 30HAOM, YCTOMUYMBLIM K
nabopaTopHbIM peareHTaM. [IManasoH namepenuit ot —40 go +180 °C.

TexHonornyeckne 0CO6eHHOCTU: AN NOSTyYeHMs JOCTOBEPHbLIX AaHHbIX BECb 30HA AOSKEH
HaXOAMTbCA B M3MEpPSEMON cpese, B NPOTUBOMOOXHOM C/lyyae BO3HMKAET 3HaUUTENbHas No-
FPELHOCTb M3-3a Tennonepeaayn No MeTaaIM4eckoMy 30HAY M paccesHus nnMbo nornoLeHus
3HEprum B TOM MeCTe, Fie OH He Hax0oAWTCs B U3MepsSeMOoN cpeae.

[aTumMk TeMnepaTypbl TEPMONAPHbIA NpeaHa3HayeH AN U3MepeHns TemnepaTtyp 4o
900. Ucnonb3yeTcs Npu BbINOSIHEHUM PaboT, CBA3AHHbIX C U3MEPEHWEM TeMnepaTyp nnasne-
HUS U PA3NOXEHUS BELLECTB, a TakxKe 415 U3MEPEHNS TeMMNepaTypbl B 3K30TEPMUYECKUX NPO-
Leccax.

OaTumk 3ByKa — 13MepsieT YPOBEHb LWYMOB B OKpYXXaloweh cpeae v npy OLeHKe LyMo-
nornoLwatLwmx n3onatopos. AuHammnuecknin anmanasoH: ot 30 go 130 ab. YacToTHLIN gnana-
30H: 0T 50 'y go 8 kl'u. Pa3pewenue: 0,1 ABA (akycTuueckue peunbensl).

TexHonornyeckme 0COBEHHOCTU: AATUMK YyBCTBUTENIEH K PE3KUM 3BYKaM, KOTOpble MOryT
AaTb 3aBblLLEHHbIE Pe3yNbTaTbl M3MEPEHUI.

JaTumk onTMYECKOW MIIOTHOCTM (KONOPUMETP) — npeaHa3HayeH Ans M3MepeHus on-
TUYECKOW NNOTHOCTW PacTBOPOB Ha 3aAaHHOW ANWHE BOMHbI (M3MEPSIET KONWYECTBO Npomnycka-
eMOro CBeTa Yepe3 uccnemyemblit pacTBOp Npu ONpeaeNieHHON ANWHE BOJHbI). B koMnnekT
BXOAST AATUYMKM C pa3NNYHON ANMHOM BOMH MONYNPOBOAHMKOBbLIX MCTOYHWUKOB CBETA: 465 M
525 HM. lmana3oH nsmepeHus KoadduuneHTa nponyckaHus ceeta: ot 0 o 100 %. Pa3pewe-
HWe Npu u3mepeHun koadduumeHta nponyckanus: 0,1 %. [InanasoH M3MepPEeHUs ONTUYECKOW
nnotHocTh: oT 0 go 2 D. Pa3pelueHne npy n3amepeHun ontuyeckon nnotHoctu: 0,01 D. AnuHa
ontuyeckoro nytu KioseTbl: 10 MM, O6bEM KioBETbI: 4 M.
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TexHonornyeckme ocobeHHOCTH: TpebyeTcs XOpoLOo NPOMbIBaTh KIOBETY ANs uccnesyemo-
ro pacTteopa.

OaTtumk MyTHOCTM (TypbuaumeTtp) — onpesensieT MyTHOCTb pacTBopa B MHQPaKpacHOM
AManasoHe CBETa Ha OCHOBAHWUM U3MEPEHUS! MHTEHCMBHOCTM CBETOBOMO MOTOKA, PacCesHHOro
4yacTMUaMu, B3BELUEHHbIMU B KOHTPO/IMPYeMOM pacTeope. [nana3oH nsmepenus: ot 0 go 200
NTU (Nephelometric Turbidity Units — HedenomeTpuueckme eanHmubl MyTHOCTH). Paspelue-
Hue: 1 NTU. AnvHa BONHbI UCTOYHMKA cBeTa: 940 HM,

TexHonornyeckme ocobeHHOCTH: TpebyeTcs XOpOoLOo NPOMbIBaTb KIOBETY ANs uccnesyemo-
ro pacTteopa.

JaTunkn XMMMYECKUX NapaMeTpPoOB OKpYXKalollen cpeabl

Aatunk pH — npeaHasHayeH Ans U3MepeHUs BOAOPOAHOrO NMoKasaTens B BOAHbIX pac-
TBOpax (puc. 4, NyHKT 2). Anana3oH namepexusi pH: ot 0 go 14. Paspewenue: 0,01 pH. [vna-
na3oH paboumx Temnepatyp: ot 10 ao 80 °C. AnuHa mameputenbHoro anektpoaa: 140 mm. Uc-
MONb3yeTCa ANS M3MEPeHUs BOAOPOAHOro NnokasaTenst BOAHbLIX PaCTBOPOB, B Pa3fINYHbIX UC-
CnefoBaHUsIX 06bEKTOB OKPYXKaoLLEN Cpeapbl.

TexHonornyeckne ocobeHHoOCTH:

a) CTabunmsaums nokasaHWi HacTynaeT B TEYEHWE OT 2 [0 7 MUH (3TO BPeMsi OHOro M3Me-
peHus);

6) nepen “3MepeHNEM M NOCNE HEro HEO6X0AMMO NPOMbIBaTb B AUCTUANMPOBAHHOM BOJE,
4yTOb6bI HE cOnnack KanMbpoBka;

B) B HUXKHE YaCTW 3N1eKTPOAA HAXOAMTCS CTEKSIHHDIN WapWK, YyBCTBUTENbHBIN K YAapaM,
yTO TpebyeT OCTOPOXXHOCTH B ObpaLLeHuu;

r) Npu XpaHeHMn 06513aTeNbHO NMOMELLATb HUXHIOK YacCTb 3NEKTPOAA B CreumanbHbii Broke
(BCTaBnseTCS Yepes 0TBEPCTUE B KpbIlKe 6IOKCa);

[) B 6toKCe Bceraa AomKeH 6biTb TPEXMONSPHbIA PacTBOP XN0puAa HaTpus, cneayer 3apa-
Hee No3aboTUTbCA O 3amace pacTBopa, T. K. OH HEMHOrO MPOSIMBAETCS NPU U3BEYEHWUM dMeK-
TPOAa, B CyxoM B1OKCe 3NeKTPOA CKOPO BbINAET U3 CTPOS.

) ;

Puc. 4. CHapskEHHbIN MyNbTUAATUYMK MO 3KOMOMMK: 1 — Wiyn JaTyMKa 3/1EKTPONpPOBOAMMOCTH,
LWyn gaTynka pH, 3 — 3neKTpo4 CpaBHeHUs, 4 — WWyn AaTynKa TeMnepartypsl,
5 — 3awWmTHBIE KONNAYKKN (CHSATBI)
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[aTynMK HUTPAT-MOHOB — MO03BONSET U3MEPSATb KOHLEHTPaUMIO HUTPAT WOHOB B uUcCCneady-
eMOoM pacTBope. [luana3oH usmMeperus: ot 2x10° go 0,2 monb/n. Pabounit ananasoH pH: ot 0
[0 12 eanHuy, pH.

TexHoNnornyeckme 0CO6EHHOCTU: CTabunM3aumMs NoKasaHWii HAaCTYNaeT B TEYEHUE OT 2 MUH.
MpeaHasHayeH 415 KOMYECTBEHHOMO onpeaeneHns HUTPAToB B Pa3fINYHbIX 06beKTax OKpy-
XXatoLe cpeabl: BOAE, OBOLAX, DpyKTax, KONOACHbIX U3AENUSAX U T. .

OaTumk XNopuA-UOHOB — CYXUT 419 U3MEepPeHUs KOHLEHTpaUMu WOHOB Xnopa B uccne-
AYEMOM pacTBope. nanasoH usmepenusi: ot 10—5 o 1 monb/n. Pabounin ananasoH pH: ot 0
po 12 eauHnu pH. AnvHa anekTtpoaa: 140 MM. Ins 3KONOrMYecKMX UCCnefoBaHUN LieNecoo-
6pa3Ho 1Cnonb30BaTbh HEKOTOPLIE AATUMKK U3 APYTMX KOMMIEKTOB NOCTAaBKM 060pya0BaHMSI.

TexHonornyeckne 0cobeHHOCTU: CTabunmsauus NokasaHUM HAcTynaeT B TEYeHMe 7 MUH
(370 BpeMsi OAHOr0 M3MepeHus). Mcnonb3yeTcs 418 KONMYECTBEHHOrO OnpeAeneHus coaepxa-
HMSI MOHOB X/1I0pa B BOAHbLIX PacTBOpax, Noyse, NPoAYyKTaxX NUTaHusI.

Mpu UCNONb30BaHUM AATYMKOB HUTPAT-MOHOB M X/TOPUA-MOHOB K CreluanbHOMY pasbeMy
MyNbTUAATYMKA MO SKONMOTUKM HEOOXOAMMO MOAKIOYATb MOHOCENEKTUBHBIN 3nekTpos (pabounn
3NEKTPOA), @ TaKXKe 3NeKTPOA CpaBHeHUs (puc. 4, NyHKT 3).

TexHonorunyeckne ocobeHHOCTH:

a) 3anpewaeTcs TporaTb MEMOpaHy 31eKkTpoaa (HaXxoAMTCS B HUXKHEMN YaCTW 3MeKTpoaa)
nanbUamMmn v NpUBOANUTL €€ B CONPUKOCHOBEHMWE C TBEPALIMI NMOBEPXHOCTSAMY;

6) Npu XpaHeHWn 31eKTPOAOB YYBCTBUTENbHAS YacCTb AaTumka (MembpaHa) AomkHa ObiTb
3aWmLLEHa cneunarnbHbIM KONNa4vkoMm;

B) HE AOMNYCKAETCS UCMONb30BaTh 3NEKTPOALI C MOMMEPHON MEMBpaHON B cpeaax, coaep-
XaLMX NeTyyme BeLLeCTBa UM OpraHMyeckme pacTBopuTenu;

) He CneayeT UCMOoNb30BaTb 3M1EKTPOAbl B CUMIbHLIX OKUCIMTENSX. AnuTenbHOe Haxoxae-
Hue WUC3 B pacTBopax Kpemkux KUCIOT UK LLEeNoYein NpMBoauT K pe3koMy U HeobpaTUMOMy
COKpaLLEHWNIO CpOKa CyXbbl anekTpoaa.

OaTtumnk kucnopoaa — npeaHasHayeH Ans onpeaeneHns 0THOCUTENIbHON KOHLEHTpaLuu
Kucnopoaa B Bo3gyxe. Aunana3oH usmepenus: ot 0 go 100 %. Paspewenue: 0,1 %.

TexHonornyeckne 0cO6eHHOCTH: NPU U3MEPEHUN COAEPXKaHWS ra3a B BblAbIXaeMOM BO3AY-
xe HeobxoauMo aepxatb MeMbpaHy MakcMManbHO 61M3K0 KO pTy; BOCCTAHOB/IEHWE MOKa3a-
HWWA Ha BO3AYyXe NPoMCcXoanT Yepe3 1—2 MUHyThI (BpeMs anddy3nmn yepes MmemMbpaHy).

[laTumMk okMcK yrnepoaa — “3MepsieT KOHLEHTpaumMio MOHooKcuaa yrnepoaa (yrapHoro
rasa) B okpyxatowlen cpeae. AnanasoH namepenuns: ot 0 go 1000 ppm (MUNNUOHHBIE AOMN).
Pa3peleHve gatumka: 1 ppm.

TexHonornyeckme 0cobeHHOCTU: Npu YYETE B UCCNeA0BaHUN eLlé 1 COAEepXKaHUsa KUCNOpOo-
Aa notTpebyeTcs nepecyéT u3 MUNMOHHBIX A0NEW B NPOLEHTLI ANl NPUBEAEHMS K OAHOMN pas-
MepHOCTH (3HayeHue B ppm cnegyet pasaenuTb Ha 10 000).

Oatunkn pm3nonornyecknx nokasarenen opraHM3Ma 4YesioBeka

[aTuuk TemMnepaTtypbl Tena — npejHa3HayvyeH Ans HeNpepbIBHOrO U3MEPEHUS TeMnepa-
Typbl TeNa B NOAMbIWEYHON BrnaauHe. OCHAWEH BbIHOCHBIM 30HAOM. [lMana3oH M3MEepeHus: OT
25 no 50 °C. PaspeweHue gatumka: 0,1 °C. TexHonornyeckass 0CO6€HHOCTb: ANsi TOYHOro U3-
MepeHUsl B MOAMbILLEYHON BMaAuHE A0/KHA HAXOAWTBLCS BCS METannMyeckass 4acTb 30HAa.

[laTuuk apTepranbHOro AaBNeHUA — N03BOJIIET U3MEPATL apTepuanbHOE AaBNEHNE B
AvanasoHe ot 0 o 250 mm pr.cT. Pa3spewwenune gatumnka: 0,1 MM pT.cT. [laTyMK no3BOSeT onpe-
AENUTb CUCTONIMYECKOE, ANACTONIMYECKOE AaBfieHue, NynbC. B KOMMNNEKT AaTymKa BXOAUT cre-
LUManbHas MaHXeTa C YTArMBatL MM MEXaHM3MOM, HarHeTaTe b BO3Ayxa C BO3AYLUHbIM Knana-
HOM U TpybKa ANs NOAKIYEHNS K AaTUKKY.
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TexHonornyeckne 0CO6EHHOCTU: Heobxo-

« AVMMO KOHTPOSIMPOBaTb NIOTHOCTb MOAKIOYeE-

HUS pa3bEéMOB, MPABUILHOCTb MOIOXEHMS

MaHXeTbl Ha nneye. Bo3ayx U3 MaHXeTbl cre-

AYET CNycKkaTb paBHOMEPHO, MeLIeHHO, cner-
Ka NPWOTKPbIB KNanaH HarHeTaTens.

[aTumnk nynbca — No3BONSET HENpepbIB-
HO OnpeaensTb YacToTy CepAeYHbIX COKpalle-
HUW. VIMeeT BbIHOCHYO KJIMMCY, HAlEBAEMYIO
Ha nmaney uccnegyemoro. [uanasoH u3mepe-
Hus nynbca: ot 0 ao 250 ya/mMuH. Pa3pelue-
Hue: 1 ya/MuH.

TexHonornyeckme 0CobeHHOCTU: cnegyeT
KOHTPONMPOBaTb MPaBWUIbHOCTb HAAEeBaHMUA
KAWUNCbl, T. K. NpU M3nuWHe rnybokoM Hagesa-
HUX OHa nepedaBNVMBAET MenKue KpOBEHOC-
Hble COCyAbl ManbLa, YTO YMEHbLUAET TOYHOCTb
U3MEPEHNIA.

[aTuMK 4acToTbl AbIXaHUA — MpeAHa3HayeH ANs U3MepPeHUs YacToTbl AblXaTeNbHbIX
ABWXEHWIA (UMKNOB «BAOX-BbIA0OX>») 3@ €AUHMLYY BPEMEHW. AHANM3MPYETCS KONNYECTBO COKpa-
LLEHMN TPYAHON KNETKM U nepeaHen OpIoWHOM CTEHKW. B KOMNNEKT AaTuuka BXOAMT Habop ru-
MMEHNYECKMX HacafoK, NIOTHO HaAeBaeMbIX Ha AbIxaTenbHyto TpyoKy. [lnana3oH n3MepeHus:
ot 0 go 100 umknos/MuH. Paspewenue: 0,5 umkna/MuH.

[aTumnk yCKopeHus — onpegensieT YCKoOpeHue ABMXKYLWMXCS 06beKTOB Mo TPEM OCAM KO-
opAanHaT. lnana3oH nsmepeHus: ot -8 Ao +8 g. Paspewenune gatumka: 0,004 g.

Oatumk IKI — npefHasHayeH AN M3MEPEHUS 3NEKTPUYECKON aKTMBHOCTM Cepaua.
OnpegenseT napameTpbl, He0bxoaUMbIe A5 NOCTPOEHUS 3N1EKTPOKapANOrpaMMbl C MOMOLLbIO
cneumanbHblX OAHOPA30BbIX HATeNbHbIX MEAWLUMHCKUX 3M1EeKTPOAOB, MNOCTaBNSEMbIX B KOMM/eK-
Te C AAaTYMKOM.

TexHonornyeckne 0cobeHHOCTH: rpaduK N1eKTpOKapAMOrpaMMbl B NporpaMMHoOM obecne-
YEHUWU CTPOUTCS B OAHOM OTBEAEHUM.

JaTumK KUCTEeBOM Cunbl (3proMeTp, CHIOMEp) — u3MepseT CKUMalolee ycunue, Co3-
AaBaeMoe KUCTbIo pyku. [imana3oH usmepennn: ot —=50H go +50H v BTopoit BapmaHT —10H go
+10H (nnbo B kMnorpammax, rpammax). Paspewenwue: 0,02H.

B RELEoy

o=

Puc. 5. O6wwit Bug USB-cnew-Hakonutens
(BHUM3y) u Bluetooth-apanTtepa (BBepxy)

Pa6ota B nporpammHoM o6ecneyeHuun Releon Lite

B komnnekTte undposon nabopatopum Releon nocrasnsercs nporpaMMHoe obecneyeHune
Releon Lite Ha USB-dnew-Hakonutene, a Takxe Bluetooth-agantep ans cea3u perucrpaTo-
pa AaHHbIX ¢ 6ecrnpoBoOAHbIMKM AaTumKamu (puc. 5).

Releon

YctaHoBka MO Releon Lite Ha pernctpatop AaHHbIX C onepaunMoHHon cuctemon Windows
MOXET OCYLLeCcTBAATLCA Kak ¢ USB-dnew-HakonuTens, Tak 1 C calita NpoM3BoAUTeNs], yCTa-
HOBKa Ha MObWbHbIe TenedoHbl (CMapTdOHbI) — TOMBKO C CaliTa NPOM3BOAUTENS, CChbiKa Ha
KOTOpPbIN NMPUBOAWTCS B CMNCKE MCTOMHUKOB MHGOpMaUuM nocobus. B nocneagHem cnyyae ao-
CTyMHa yCTaHOBKa Ha ycTpoucTtBa ¢ nnatdopmamm Android u iOS. Mopsaok ycraHoBku MO
Releon Lite onucaH B pykoBOACTBE, KOTOPOE BXOAUT B KOMMAEKT NOCTaBKW. AropuT™ paboThl
B NpOrpaMMHOM obecneyeHnmn HecnoxeH. Mpaduueckn oH NpeacTaBneH Ha CreaytoLen cxeme

(puc. 6)
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Hauano pabothbi c

LmppoBoOU
nabopatopuen RELEON

/ YcTaHOBUTb NporpaMmMHoe
obecneyenue Releon Lite

! ‘l Ha Ball KomnbloTep,
NIaHLWeT WK cMapTdhoH
=

OTKpbITb NpOrpammy 2
Releon Lite

.
3 Bc'rasu'rb B pa3beM
USB ¢newuky -
"epeAaTq“K ----------

Haxatb Ha ep,mlylo 4
KHOMKY BK/NIOYEHUs Ha
MyNbTHAATYMKE

nepexmoqurbcﬂ Ha
5 Bknaaky Bluetooth n
HaxaTb «[Touck»

Mocne o6HapyeHus
MyNbTHAATYNKA BbIOpPaTh U3
CNUCKa Heo6XOAUMbIH
BaTYUK UM JATYUKK U
Ha)katb «[lyck»

---------------------------- —/

Puc. 6. Anroput™ paboTbl C nporpaMMHbIM obecrieveHneM Releon Lite

Mpu M3y4yeHnn eCcTeCTBEHHbIX HayK B COBpeMEHHOD’I LLIKOJ1€ OrpOMHOE 3HaYEHNE UMEET Ha-
rnagHoCTb Y‘-IE6HOF0 MaTepuana. HarnsgHocTb AaéT BO3MOXHOCTb 6bICTpee 7 rny6>|<e yCBau-
BaTb U3y4YaEMYIO TEMY, NMOMOraeT pa3o6paTbc51 B TPyAHbIX 4719 BOCNPUATUA BOMPOCaXx, U NOBbl-
LaeT MHTEPEC K NPEAMETY.
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Q7 KBAHTOPUMYM BEMOJIOrnUsA

Lndposble nabopatopun «LLIKONbHOro KBAHTOPUYMa» — 3TO KAYECTBEHHbIN CKAYOK B CTa-
HOBMIEHMW COBPEMEHHON €CTECTBEHHO-Hay4HOWM nabopatopuu. Bce nporpammHoe obecneye-
HWE Ha PyCCKOM s3blke. MeToamMyeckme MaTepuasbl pa3paboTaHbl pOCCMNCKMMU METOAMCTAMM
W yuyuTensMm B COOTBETCTBMM C PeaepalibHbIM KOMMOHEHTOM rOCyAapCTBEHHOro 06pa3oBa-
TenbHoro CtaHaapTa no buonorum.

Lindposble nabopaTopum BNSAIOTCS HOBbIM, COBPEMEHHBIM 000PYAOBaHWEM ANS NpoBeae-
HWUS CaMbIX Pa3NMYHbIX LWKOMbHbIX UCCNEA0BAHNI €CTECTBEHHO-HAYYHOrO HanpaeneHus. C nx
MOMOLLbI0 MOXHO NPOBOAWTb PaboTbl, Kak BXOAALIME B LUKOMbHYKO NPOrpaMMy, Tak U COBEp-
LUEHHO HOBbIE NCCNEAOBaHNS.
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BMOJIOrnA Q? KBAHTOPWMYM

NMpumepHasa pabouas nporpamma no 6uonormm
ana 5—9 knaccoB ¢ ucnonb3oBaHneM obopyanosaHus
«LlLIKOJIbHOIrO KBAHTOpUYMa>»

Ha 6a3e LkonbHOro KeaHtopnyma obecrneumaeTcs peanusauns obpasoBaTenbHbIX Mpo-
rpaMm (OI1) ecTeCTBEHHO-HAYUYHOM M TEXHOMOMMYECKOW HanpaBaeHHOCTEN, pa3paboTaHHbIX B
COOTBETCTBUM C TpeboBaHMSMM 3aKOHOAATENbCTBA B Chepe 06pa3oBaHus U C YY4ETOM peKo-
MeHAaauui PegepanbHOro onepatopa yuebHoro npeameTa «buonorus».

Obpa3oBaTenbHas nporpaMmMa no3BONSIET UHTErpupOBaTh peanusyemble 34eCb NOAXoabl,
CTPYKTYpY M COAepXaHue npu opraHusaumum obydeHus buonorumn B 5—9 knaccax, BbICTPOEH-
HOM Ha 6a3e ntboro 13 LOCTyNHbIX y4ebHO-MeToanYecknx kommnnekcos (YMK).

Ncnonb3oBaHue 06opyaoBaHus «LLIKONbHOro KBaHTOpMyMa» Npu peanusaunun aaHHon Or
NO3BONISIET CO34aTh YC/I0BUS:

o [N51 pacLUMPEHNS COAEPXaHMS LUKOMbHOrO Bruonornyeckoro obpasoBaHus;

* [Ns MOBbIEHNS NO3HABaTeNbHOW aKTUBHOCTM 06YYaloLMXCS B €CTECTBEHHO-HAYYHOIA

obnactu;

o NS Pa3BUTUS IMYHOCTM pebEHka B npoLecce 0byyeHns 6Uonornm, ero cnocobHocTel,

(hOpMUPOBaHMS 1 YAOBNETBOPEHUS COLMANBHO 3HAYMMbIX MHTEPECOB U NOTPEeBHOCTEN;

o ansi paboTbl C 0AapEHHBLIMM WKOMbHUKAMM, OpraH1M3aummn Ux pa3suTust B pasinyHbIX 06-

nacTax obpa3oBaTebHON, TBOPYECKON AEATENBHOCTM.

MpuMeHss undposble nabopaTopun Ha ypokax 61onormu, yyawmecs CMoryT BbINOAHWUTD
MHOXECTBO labopaTOpHbIX PaboT M 3KCMEPUMEHTOB MO NPOrpaMMe OCHOBHOW LUKOMbI. Pac-
CMOTPUM MpUMeEpBbI.

bnonornsa pacreHnin

[bixaHve nucTbeB. [blxaHue KOpHeN. MornolleHne Boabl KOPHSIMU pacTeHuin. KopHeBoe
AasneHve. Vicnapexue Boabl pacteHusaMu. GotocuHTes. [bixaHune ceMsH. YCnoBums npopacra-
HUS ceMsiH. Tennontobmeble M XONOLOCTOWKNE PacTeHUs

3oosorus

BoaHble XWBOTHbIE. TennoKPOBHbIE U XONOAHOKPOBHbIE XXUBOTHbIE

Yenosek n ero 340posbe

N3yueHne kpoBoobpalieHusi. Peakums CCC Ha A03MPOBAHHYIO Harpysky. 3aBMCUMOCTb
MeXZy Harpy3Kon M YpOBHEM 3HepreTuyeckoro obmMeHa. [a3006MeH B NErkux. MexaHusm né-
rOYHOro AblxaHus. Peakums AC Ha GU3NYECKYO Harpy3Kky.

Xun3HeHHas EMKOCTb NErkmx. BolaenutenoHas, ablxaTenbHas v TepMoperynaTopHas QyHk-
ums koxu. [eictBue (epMeHTOB Ha cybCcTpaT Ha npuMepe KaTanasbl. [pucnocobneHHoCTb op-
raHM3MOB K cpeae 0buTaHus.

O6was 6uonoruns

[enctene dhepMeHTOB Ha cybCTpaT Ha npumepe kaTanasbl. Pasnoxenue H;0.. BnusHue pH
cpeabl Ha aKTUBHOCTb (epMeHTOB. DakTopbl, BAMUSIOWME HA CKOPOCTb mpouecca HOTOCMHTEe3a.

nnaHMPVEMbIe pe3ynbTaTbl OﬁyquMﬂ
no Kypcy «buonorus. 5—9 knacc»
MpeameTHble pe3ynbTaTbl 0byyeHns 6uonorum AOMXKHbI obecrneynsaThb:
1. dopMUMpoBaHME LIEHHOCTHOMO OTHOLLEHUS K XXMBOW NpUPOAE, K COBCTBEHHOMY OpraHu3-

My; MOHMMaHue ponu 6uonornn B HOPMMPOBAHUM COBPEMEHHOW E€CTECTBEHHO-HAY4HOW KapTu-
Hbl MUPa;
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Q7 KBAHTOPUYM BUONIOrns

2. YMEHME MPUMEHSATb CUCTEMY BMONOrMYECKMX 3HAHUMN: PAacKpbiBaTb CYLLHOCTb XMBOrO,
Ha3blBaTb OT/IMYKS XMBOrO OT HEXMBOrO, NMEpPeuncnsiTb OCHOBHblE 3aKOHOMEPHOCTU OpraHu3a-
UMK, OYHKUMOHMPOBAHMS 06BEKTOB, SIBNEHMI, NPOLIECCOB XXMBOW MPUPOAbI, 3BONOLMOHHOIO
Pa3BUTMS OPraHNYeCKOro Mupa B €ro eauHCTBE C HEXWMBOW MPUPOAOMN; CHOPMUPOBAHHOCTb
NpeacTaBNeHN 0 COBPEMEHHON TEOPUM 3BOMIOLMM U OCHOBHBIX CBMAETENLCTBAX 3BOMOLMM;

3. BNageHne 0CHOBaMM MOHATUIAHOMO anmnapaTa U Hay4yHoro si3bika 6Monorumn: Mcnonb3o-
BaHME M3YYEHHbIX TEPMUHOB, MOHATUI, TEOPUM, 3aKOHOB M 3aKOHOMEPHOCTEN ANSt 0ObSICHEHMS
HabnoaaeMbix 6MONOrMYecKnx 06bEKTOB, ABNEHUI 1 NPOLIECCOB;

4, NOHMMaHMe CnocoboB NONyYEHUs BUONOTMYECKUX 3HAHUM; HANMYME OMbiTa UCMOMb30-
BaHMS METOA0B OMONOrMK C LENbI0 U3YYEHUS XUBLIX 0ObEKTOB, BUONOrMYECKUX SABNEHUI U
MpoLeccoB: HabnoaeHWe, onucaHue, NpoBeaeHNe HECNIOXHbBIX BMONOrMYeCcKMX OnbITOB U 3KC-
MEPUMEHTOB, B TOM YKC/E C UCMOb30BAHWEM aHANOroBbIX U LM(MPOBLIX NMPUBOPOB N UHCTPY-
MEHTOB;

5. YyMeHMe XapaKTepu30BaTb OCHOBHbIE FPYnMbl OPraHW3MOB B CUMCTEME OpPraHWYecKoro
Mupa (B TOM 4ncne BUpYChbl, bakTepumn, pacTeHus, rpubbl, XUBOTHbLIE): CTPOEHME, NPOLEeCCHI
XM3HEAESTENbHOCTM, UX MPOUCXOXAEHNE, 3HAYEHWE B NMPUPOAE 1 XKU3HM YEeSI0BEK];

6. YyMeHue 06BACHATb NMOMOXEHME YeloBEKA B CUCTEME OpraHMYecKoro Mmupa, ero npouc-
XOXAEHMe, CXOACTBA U OT/IMYMS YesloBEKA OT XMBOTHbLIX, XapakTepu30BaTb CTPOEHWE U Mpo-
LIeCCbl XXM3HeAesTeNIbHOCTY OpraHmn3Ma YenoBeka, ero NpucnocobaeHHOCTb K Pa3iNYHbIM 3KO-
NOrM4yecknM akTopam;

7. YMEHMWe OnucbiBaTb KNETKW, TKAHU, OpraHbl, CUCTEMbl OPraHOB M XapaKTepn3oBaTb BaX-
Helilume bruonormyeckue NPOLLECCh B OpraHU3Max pacTeHUM, XXUBOTHbBIX U Ye/IOBEKa;

8. cchopMMPOBAHHOCTb NPEeACTaBNEHWI O B3aUMOCBSA3M HacnefoBaHWUS MOTOMCTBOM Mpu-
3HAKOB OT POAMTENbCKMX (OPM C OpraHu3aLmMen KNeTku, HaJMymeM B Heil XpPOMOCOM KaK HOCH-
Teneit HacNeACTBEHHON MHGOPMaLMK, 06 OCHOBHbIX 3aKOHOMEPHOCTSIX HAaCNeA0BaHUst Npu-
3HaKOB;

9. cchOpMMPOBAHHOCTb NpeaCTaBfieHMt 06 OCHOBHbIX (haKTOpax OKpYyXatoLWen cpeabl, Ux
PONN B XWU3HeAeATeNbHOCTU W 3BOOLMM OpPraHM3MOoB; npeacTaBneHne 06 aHTpOnoreHHOM
akTope;

10. ccopMmMpOBaHHOCTb NpeACTaBneHMin 06 3KOCUCTEMAX U 3HaYeHUn BruopasHoobpasns;
0 rnobanbHbIX 3KOOrnyeckux npobnemax, CTOSAWMX Nepes 4YenoBevecTBOM M crnocobax mx
npeoaoneHns;

11.ymeHme pelaTtb yyebHble 3aga4m 61M0N0rnMYeckoro CoaepXXaHus, B TOM YNCNE BbISIBASTb
MPUYNHHO-CNEACTBEHHbIE CBA3M, MPOBOAUTL PacyéThbl, AenaTb BbIBOAbI HA OCHOBAHWW NONY-
YEHHbIX pe3yNbTaTos;

12. ymeHue co3gaBaTb U MPUMEHSATb CNIOBECHbIE M rpaduyeckme Mogenu ans obbacHeHus
CTPOEHUS XMBbIX CUCTEM, SIBNIEHUI 1 NPOLIECCOB XWUBOW NPUPOAbI;

13. NnoHMMaHWe BKaja POCCUMUCKMX U 3apybeXHbIX YYEHbIX B pa3BUTME BMONOrMYecKmx
HayK;

14. BnageHve HaBblkaMu paboTbl ¢ MHbOpMaumen B1Monormyeckoro coaepxaHus, npea-
CTaB/IEHHOW B pa3nnyHoOM opme (B BuAe TEKCTa, TabNMYHbIX AaHHbIX, CXeM, rPaduKoB, Ana-
rpamMMm, Moaenen, n3obpaxeHuit), KpUTUYECKOrO aHanM3a MHGOPMaLMM M OLEHKN €€ A0CTO-
BEPHOCTY;

15. ymeHue nnaHnMpoBaTb. NOA PYKOBOACTBOM HAaCTaBHMKA M NPOBOAUTL y4ebHoe uccneao-
BaHMe MW NMPOEKTHYK paboTy B obnactu buonoruu; ¢ y4ETOM HaMeuyeHHOW uenu GopMynupo-
BaTb Npobnemy, rmnotesy, CTaBUTb 3a4auv, BblbMpaTb afeKBaTHbIE METOAbI 4S8 UX peLleHus,
(hopMynMpoBaThb BbIBOALI; NYOMYHO NPEACTaBAATb NONYYEHHbIE pe3ynbTaThl;

16. ymeHuWe nHTerpmpoBaTb BMONOrMyeckme 3HaHUs CO 3HaHUAMKU Apyrux y4ebHbix npea-
METOB;
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BMOJIOrnA Qv KBAHTOPWMYM

17.copMMPOBAHHOCTb OCHOB 3KONOMMYECKOW FPaMOTHOCTW: OCO3HaHMEe Heob6X0aUMOCTM
AENCTBUI NO COXpaHEHMIO 6MOpa3HOOBpasus 1 OXpaHe NPUPOAHbLIX 3KOCUCTEM, COXPAHEHUIO
N YKPENNEHWUIO 3[10POBbS YENOBEKA; YMEHWE BblOMpaTh LIENEBbIE YCTAHOBKM B CBOMX AEMCTBUSIX
M NOCTYMKAX MO OTHOLLUEHMIO K XXMBOW NPUPOAE, CBOEMY 30POBbIO M 340POBbI0 OKPYXAIOLIUX;

18. yMeHMe Mcnonb3oBaTb NPUOBPETEHHBIE 3HAHWS U HABbIKW A1 3[0POBOro 06pasa Xu3-
HW, CBanaHCMPOBAHHOrO NUTAHUS U PU3NYECKON aKTUBHOCTYU; HENPUSTUE BPEAHbIX NPUBbIYEK
Y 3aBUCUMOCTEN; YMEHUE NPOTMBOAENCTBOBATD /HKEHAYYHBIM MaHMMYNALMAM B 061aCTU 300-
pOBbS;

19. oBnageHMe NpMEMaMM OKa3aHWs NEPBON MeAULMHCKOW MOMOLLM, BbIpaLLMBaHUS Ky/lb-
TYPHbIX paCTEHUN M yX0/a 3a AOMALLIHUMU XUBOTHBIMY.

CopepxaHue u popMa opraHm3saumumn yuebHbIX 3aHATUH
no 6uonorun B 5—9 knaccax

®opMbl KOHTpONA

KOHTpOnb pe3ynbTaToB 06yYeHWUst B COOTBETCTBUM C AaHHOW Ol npoBoauTcs B hopMe NuCh-
MEHHBIX 1 3KCNepUMEHTaNbHBIX paboT, NpeanonaraeTcs NPoOBEAEHUE NPOMEXYTOUYHOW U UTO-
roBOW aTTecTaumu.

lIpomerxxyToYHas arrecrtayms

[Ans ocywwecTBneHUs MPOMEXYTOYHOW aTTeCTaLnUmn UCMONb3YHOTCS KOHTPOIbHO-OLIEHOYHbIE
MaTepuanbl, 0T60p COAepXaHWUs KOTOPbIX OPUEHTMPOBAH Ha NMPOBEPKY YCBOEHWSI CUCTEMbI
3HaHMN U YMEHUN — WHBAPWUAHTHOrO siApa COAEPXXaHWS AENCTBYIOLMX 06pa3oBaTeNbHOMN Npo-
rpammbl No 6uonorun ans 06LeobpasoBaTeNbHbIX OpraHW3aUuin. 3aaaHnst NPOMEXYTOYHOW
aTTecTauum BKIHOYAOT MaTepMan 0CHOBHbIX pa3AenoB Kypca buonorum.

MakeT oLEHOYHbIX MaTepUasoB U KPUTEPUM OL,EHUBAHMUS
no npeamety «buonorua»

KoHTposibHble M3MepuTe/ibHble MaTepuanbl

B naHHOM pa3gene npefcTaBnsloTCS KOHTPOSIbHO-U3MEPUTENIbHLIE MaTepuansl, KOTopble
MCMONB3YIOTCA ANS ONpeaeneHns YpoBHS JOCTMXEHUS 06yYatowmMMmcsa niaaHMpyeMblx MeTa-
NPeAMEeTHbIX W MPeAMETHbIX Pe3yNbTaToB B paMKax OpraHM3auuu TEKyLWero KOHTpons ycnesae-
MOCTM M MPOMEXYTOYHOWN aTTecTauum.

Mpu opraHn3aLmmn TeKyLero KOHTPO/A yCneBaeMocTh 0byyalowmxca cneayet yunuTbiBaTb
TpebosaHnus ®IOC OO0 K cucTeMe OUEHKM AOCTMXEHUS NnaHupyeMblx pe3ynbtaToB OO[, Ko-
TOpas AO/MKHA npeaycMaTpueaTh UCMOJb30BaHWE pa3HO0bpa3HbiX METOLOB U (DOPM, B3aUMHO
AONOAHAWMX Apyr Apyra (CTaHAapTU3MPOBAHHbIE MUCbMEHHbIE U YCTHbIE PaboTbl, MPOEKTLI,
npakTuyeckme n nabopaTtopHble paboTbl, TBOpYeckne paboTbl, cCaMOaHanU3 M CaMOOLEHKA, Ha-
6noaeHne, UCnblTaHUsa N MHOE).

Bbl6bOp yKa3aHHbIX HWXe TUMOB WM NPUMEPOB KOHTPOMbHbLIX U3MEPUTENbHbLIX MaTepuanos
06yCnoBneH negarormyeckor U METOAMYECKOW LienecoobpasHOCTbio, C YYETOM MpeaMETHbIX
ocobeHHocTel Kypca «buonorua 5—9 knacc».

TecTbl 1 3afaHns pa3paboTaHbl B COOTBETCTBMK € popmaToM EM n MNMA, yto nossonset
AaXe B paMKax YCBOEHME MPaKTUYECKOM YacTu nporpaMmbl oTpabaTbiBaTh obuieyyebHble 1
npeaMeTHbIe 3HaHUS N YMEHUS.

MepeyeHb OLEHOYHbLIX Mpoueayp AOMKEH ObiTb ONTUMANbHBIM M AOCTATOYHBIM ANS onpege-
NEeHNs YPOBHSA JOCTMXKEHUS 0byyatowmMMnUCs NpeaMeTHbIX M MeTanpeaMeTHbIX pe3ynbTaTos.
Oukcaums pesynbTaToB TEKYLLEro KOHTPO/IS YCNeBaeMoCTN 00yyaroWwmxcs OCyLwecTBNSETCS B
COOTBETCTBUU C NMPUHATON B 06pa30BaTeNIbHON OpraHM3aLiMn CUCTEMON OLIEHUBAHUS.

B coaoepxaHue 17




=)
@)}7 KBAHTOPUYM BMONOrUs
)

MpeanoXeHHble TUMbl U NPUMEpPbl 3afaHWi:

— OPMWEHTUPYIOT yunTens B AMana3oHe KOHTPOJSIbHbIX M3MepUTESIbHbIX MaTepuanos Mo
KypCy, MOMOratoT pa3HoobpasuTb 3a4aHns TPEHMPOBOYHOMO, KOHTPOSILHOrO M A0MNON -
HUTENIbHOrO MOAY/NEN, KaK MHTEPAKTUBHOMO BUAEO-YPOKaA, TaK M TPAAMULIMOHHOMO YpOKa
B paMKaXx KNaCCHO-YPOYHOM CUCTEMBI;

— YYUTLIBAKOT BO3MOXHOCTM YCBOEHUS MaTepuana, C TOUKM 3peHus ero auddepeHuma-
UMM ANS Pa3fIMYHbIX KaTeropuin 0byyatoWmxcs, pasHoro ypoBHs M3yyYeHus npeaMeTa,
BO3PaCTHbIX OCOBEHHOCTEN MMAALIMX LUKONbHUKOB, @ TAaKXXe MOTMBALIMOHHOIO W MCK-
X03MOLIMOHASIbHOIO KOMMOHEHTOB YPOKOB;

— No3BONSOT 0TpabaTbiBaTb HABbIKK, 3aKPENASTb MNOMYYEHHbIE 3HAHUS U KOHTPOAMUPO-
BaTb pe3y/nbTaThbl 06yYeHns), Kak B XOA4e KaXAaoro ypoka, Tak U B paMKax MTOrOBOro ypo-
Ka no MaTtepwany pasgena.

Cneunduueckoit hopMOI KOHTPONSt SBNSeTCa paboma ¢ npubopamu, 1a6opamopHbIM
obopydosaHuem, modensamu. OCHOBHas Lefb 3TUX MPOBEPOYHbIX paboT: onpeaeneHne ypoBHS
Pa3BUTUS YMEHWW LLKONbHUKOB paboTaTb C 060pPYAOBaHMEM M MPOBOAWUTL 3KCMEPUMEHTaNbHbIE
UCCNeaoBaHMUs, NNAHMPOBATb HAbAOAEHME UK OMbIT, CAMOCTOSATENIbHO BECTU MPaKTUYECKYI0
pabory.

3aAaHune MOXET CUMTATbCS BbINMOHEHHBIM, €C/IM 3aNWUCaHHbIN/BbIOPaHHBIN OTBET COBMNaAa-
€T C BepHbIM OTBETOM. 3alaH1sl MOryT OLEHMBATLCS Kak 1 6annom, Tak u 6onblUMM Konnye -
CTBOM B 3aBUCHMOCTM OT YPOBHS C/TIOXHOCTM 3aAaHunsl, OT KONNYeCTBa BBEAEHHbIX/BbIOpaHHbIX
OTBETOB, OT TUNa 3a4aHus.

HopMmbl oyeHok 3a 8ce 8udbl NpoBepoYHbIX pabom

o «5» — ypoBeHb BbINOMHEHNSI TPEOOBAHWIA 3HAUMTENLHO BhbILE YAOBNETBOPUTENLHOTO:

Y OTCYTCTBME OWMOOK, KaK Mo TeKyleMmy, TaK v no npeablgywemy yyebHoMy matepuany;

Y He 6onee ogHOro Hego4éTa.

* «4» — ypoBEeHb BbINOMHEHNS TPeOOBaAHMI Bbile YAOBNETBOPUTENBHOTO:

— Hanuuue 2—3 ownboK nnn 4—6 HeOYETOB NO TeKyLeMy yuebHOMYy MaTepuany;

Y He 6onee 2 ownbok nnmn 4 HeaoUETOB NO NPONAEHHOMY MaTepuany;

— WCNOMb30BaHME HepaLMOHabHbIX NPUEMOB peLleHns y4ebHOoM 3aaaun.

o «3» — [OCTATOYHbIN MWHWUMaJIbHLIA YPOBEHb BbLIMOMHEHWS TpeboBaHWI, NpeabsBnse-

MbIX K KOHKpeTHOW paboTe:

— He bonee 4—6 owwnbok unn 10 HegoYETOB MO TekyleMmy yyebHOMy MaTepuany;

— He 6onee 3—5 ownbok nnu He 6onee 8 HeAOYETOB MO NPONAEHHOMY yyebHOMY MaTe-
pvany.

* «2» — YpOBEHb BbINOMHEHNS TPEBOBAHWA HUXE YAOBNETBOPUTENLHOIO:

Y Hanuyue 6onee 6 owwnbok nnm 10 Hepo4€TOB NO TekylleMmy maTepuany;

y 6onee 5 ownbok nnu 6onee 8 HeLOYETOB NO NPOMAEHHOMY MaTepuany.

KoHTponbHO-U3MepuTenbHble MaTepuabl No 6uonorun (npumepbl)

* BbibpaTb OAUH MM HECKOJIbKO MpPaBUJIbHbIX OTBETOB U3 NMpeAsoXKeHHbIX Bapu-
aHTOoB

1. Hayka, n3yvatowasi rpmbel

1) Bupyconorus

2) Mukonorus

3) boTtaHuka

4) Mukpobuonorus
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BMOJIOrns Q7 KBAHTOPWMYM

2. YCTaHOBUTE COOTBETCTBME MEXAY OPraHn3MOM M CNOCOOOM NUTaHWS, AN KOTOPOro OH
xapaktepeH. K kaxaoi no3uuum, AaHHOW B NepBOM cTonbue, noabepute COOTBETCTBYHIOLLYIO
no3numto 13 BToporo cronéua.

OPIrAHU3M CrnocCob NMNMTAHKA
A) MaTnuk nyrosoi 1) ABTOTpOdHOE
b) CvHuua 6onblas 2) letepoTpodHoe

B) bepéza nosucnas

) ONéHOK NeTHUM

[) Wyka 0bblIkHOBEHHas!

E) KneBep KpacHbin

3anuwuTe B Tabnuuy BblbpaHHblE UMGpPLI NOA COOTBETCTBYOWMMU BYKBaMM.
OtBeT:

A B B r i} E
1 2 1 2 2 1

+ Bblbepute ABa BepHbIX OTBETA M3 NATH U 3anuwiMTe LUpbl, NOJ KOTOPbIMU OHU
yKa3aHbl

3. XuBble opraHn3Mbl CNOCO6HLI BOCMPUHMMATbL BO3AENCTBUS BHELLHEN CPEAblI U pearupo-
BaTb Ha HWX. B NpvBEAEHHOM HUXKE CMUCKE HAWAMTE ABa TEPMUHA, KOTOPbIE OMUCHIBAKOT NPO-
LIecCbl, Mponcxoasiume B opraHv3me.

1) ObixaHue 4) Bolgenenue
2) Pa3apaxumocTb 5) Pednekc

3) Pa3MHOXeHue

¢+ 3ano/IHNTb NPONYCKKU B TEKCTE, BbiIGpaB OAMH U3 BapuaHTOB OTBETOB, npea-
CTaBJIEHHbIX B BuAe BbiNaAarollero cnmcka

4, BcraBbTe B TeKCT «[loyBEHHOE NMUTaHue paCTeHMﬁ» MponyLeHHbIE C/10Ba M3 MPEAJIOXEH-
Horo cnucka. CnoBa BCTaBNAUTe B HY>XHOM 4YUCne N Nagexe.
[loyseHHoe numaHue pacmeHuU

BONbLUMHCTBY pacTeHMM MpUCYLLe MOYBEHHOe MuTaHue. Ero eweé HasbiBaloT (A),
TaK KaK pacTeHWsi OCyLEeCTBAAOT ero C NOMOLLbLO (B). BaxHyto ponb B 3TOM npouec-
ce urpatot (B). OHu nornowatoT 13 noYBbl (I).MNo cocyaam nog fencTemem

() nornowéxHLIN pacTBOp NOAHMMAETCS B ApYr1e OpraHbl pacTeHus.
Cnucok cnos:
1) cTrebneBsoe
2) KOpHeBoe
3) KOpeHb
4) ctebenb
5) KOpHeBOW BONOCOK
6) BepxyleyHas mnoyka
7) BOAA C pacTBOPEHHbIMW MWUHepanbHbIMW BeLLecTBaMu
8) nuTaTenbHLIN pPacTBOP
9) KopHeBOe AaBneHune
B Tabnuuy nog cooTBETCTBYHOLWMMKU ByKBaMu 3anuiunTe LMdpbl.

A b B r A

B coaoepxaHue 19
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* BoccTraHOBNeHMe NpaBWIbHOW NOCNeR0BaTe/IbHOCTH

3apaHusa 6a30B0Oro ypoBHS — COCTaBUTb NOC/1€A40BaTENIbHOCTb U3 3-X 3/1IEMEHTOB
OTBETOB

5. YcTaHOBUTE, B KaKOW NOCNeA0BaTENbHOCTY paboTaloT C MUKPOCKOMOM.

1) nocTaBbTe MUKPOCKOMN LITAaTUBOM K cebe

2) NOMeCTUTE Ha NpEeAMETHbINM CTONMK MUKponpenapar

3) Nonb3ysicb BUHTOM, MIABHO OMYCTUTE OKYNSp

4) Npv NOMOLLM BUHTOB Me[IEHHO MOAHUMaNTE Ty6yc, NOKa He NOABUTLCS YETKOE 306pa-
XeHue

3apaHne OTHOCUTCS K NOBbLILUEHHOMY YPOBHIO C/IOXHOCTH (COCTaBMTb NocneaoBa-
TeNbHOCTb X 6 U 60s1ee OTBETOB)

6. YCTaHoBUTE NOCNE0BaTENbHOCTb YCIO0XHEHUS PAcTUTENbHOrO MUpa Ha 3emie, HauuHas
C OAHOK/IETOYHOr0 OpraHM3ma. 3anuwuTe B Tabauuy COOTBETCTBYIOLLYIO NOCNEA0BATENbHOCTD
unap.

1) Mxun

2) UnaHobaktepum

3) Bopopocnu

4) MoKpbITOCEMEHHbIE

5) MlonoceMeHHble

6) ManopoTHMKM

1 2 3 4 5
2 3 1 6

+ BoccTaHoBMTe noanucK (NocnenoBaTesibHOCTU) K PUCYHKY, Ha KOTOPOM M30-
6pa)keHa cMCTeMa OpraHoB AbIXaHuA
7. CaenaiTe NOANMCU K PUCYHKY. 3anuwuTe B Tabnuuy UMdpbl/6yKBbl, N0A KOTOPLIMU OHM
yKa3aHbl.

A. Boaa

B. Yrnekucnbin ras
B. Kucnopog

I'. SHeprus ConHua

20 B conepxaHue
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BUosiorms KBAHTOPUMYM
* lMopacTraHOBKa 3/1IeMEeHTOB B NPOMNYCKN B TEKCTE
8. [lononHute cxemy «bnonornyeckme Haykm».
YyeHme Monekynsp-
? eHeTuKa ? Has 6uono- ?
0 KneTke
rms
Ynydwenve
HYU-
5 buonorus Zng;'bu nopoa 5 Y4yeHwue o npo-
| pasBuUTUA U Hacned- YXMBOTHbIX ' NCXOXXAEHUM
TKaHeun cmeenrocms | V1 COPTOB_ YKU3HU
pacTeHuu

B copepxaHue

21
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TEMATUYECKOE NJIAHWPOBAHME

1. TemaTnuyeckoe niaHMpoBaHne Mmatepuasna B 5 knacce «<bUOJIOrNA—HAYKA O )KUBOM MUPE»
Yactb 1. buonorns — Hayka 0 XXMBOM MUpe
YacTb 2. MHoroobpasue XuBbIX OpraH13MoB
YacTb 3. Xu3Hb OpraHn3MOoB Ha NyaHeTe 3eMns
YacTb 4. Yenosek Ha nnaHeTe 3emns

Tema Copep)xaHue LleneBas onm OcHOBHble BuAbl AeATENbHOCTH Ucnonb3oBaHue
g £ YCTaHOBKaA 2 § o6yvarowmxca Ha ypoke/ o6opypoBaHue
= ypoka ST BHEYPOUYHOM 3aHATUMN
1. Bnonorus — Hayka 0 xuBoMm mupe (8 u)
1 | Metogabl nsyye- Wcnonb3oBaHue ysenu- O6BsACHATL Ha- 1 | YMeHue paboTaTh C nabopaTopHbIM Mukpockon
HWUS XXMBbIX Opra- | YnMTenbHbIX Npubopos 3HaYeHWe yeenu- obopynoBaHueM, yBENUYUTENbHBIMA CBETOBOW,
HU3MOB: HabMo- | NpU U3y4YeHUn 06BLEKTOB | YMTENbHBIX Mpu- npubopamu. U3yyaTb yCTpoOiCTBO MU- | LU POBOM.
AEHWe, U3Mepe- | XMBOI Npupoabl. YBenu- | 60poB. Kpockona v cobntoaatb Nnpaeuna pa-
Hue, ynTenbHble Npubopbl: ny- | Pasnuyatb pyd- 60Tbl C MMKPOCKOMOM.
3KCMNEPUMEHT. Mbl py4yHas, WTaTUBHAA, HYIO 1 LWTaTUB- CpaBHuBaTb yBenMyeHne nynsl 1 Mu-
Mukpockon. P. T'yk, A. HYIO N1yMbl, 3HaTb KpocKkona.
JlabopaTtopHas | JleBeHryk. Yactu MUKpO- | BENIMYMHY MONY- MonyyaTtb HaBblkW paboTbl C MUKPO-
pabora N° 1 ckona. Mukponpenapat. | Yaemoro C ux no- CKOMOM MpW W3YYEHUN FOTOBbLIX MU-
«M3yyeHune MpaBuna paboTsbl C Mu- MOLLbIO yBennye- KponpenapaTos.
YCTPOMCTBA YBE- | KPOCKOMOM HUS. Cobnitopatb npasuna paboTbl B Kabu-
NNYUTENBHbIX HeTe, obpalleHns ¢ nabopaTopHbIM
npnéopos>» obopyaoBaHunem
2 | KnetoyHoe cTpo- | CTpoeHue KneTku. Tka- | BoisBnatb yactu | 1 | YMeHue paboTtath ¢ n1abopaTopHbIM Mukpockon
€Hue opraHus- 1] KNETKN Ha pUCYH- 0bopynoBaHuUeM, YBENNUNTENBHLIMK uncppoBoM, MU-
MOB. MHOroob6- KneTouHoe cTpoeHue xu- | Kax y4yebHuka, npubopamu. HabniogaTte YacTu M op- | KponpenapaTbl.

pasune KNeTok.
MeTtogbl U3yye-
HUS XMBbIX Opra-
HU3MOB: Habnto

BbIX OpraHu3MoB. Knet

XapakTepu3oBaTb
NX 3HAYEeHMe.
CpaBHMBaTb Xu-
BOTHYIO U pacTu

raHoOUAbl KNETKN Ha roToBbIX MUKPO-
npenapartax noa MasnbiM U 6onbwnm
yBENUYEHNEM MUKPOCKOMa U OMUChI-
BaTb UX.

Q?

NWRNAdOL1LHVEM

suiouwound
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L X4

[IEHNEe, U3Mepe-
HWE, IKCNepU-
MEHT

JlabopatopHas
pa6bora N° 2
«3HaKOMCTBO C
KneTkamu pacre-
HUN»

Ka. YacTu KNeTkn u ux

Ha3HayeHue. MoHATHE O
TKaHW. TKaHW XMUBOTHbIX
W pacTeHni. Ux dyHKumum

TENbHYI0 KNETKK,
HaXOAMTb YepThl
NX CXOACTBA U
pasnuuusi.
PasnnyaTb TKaHu
XUBOTHbIX M pac-
TEHWUN Ha PUCYH-
Kax y4yebHuka,
XapaKTepu3oBaTb
UX CTPOEHME,
06BACHATL UX

dyHKUMK

Pa3nunuaTb OTAENbHblE KNETKW, BXOAS-
wue

B COCTaB TKaHM.

0606watb M PUKCMpoBaTb pesynbTa-
Tbl HAONIOAEHWIA, IENaTh BbIBOADI.
Cobntopatb npaeuna pabotbl B Kabu-
HeTe buonorun, obpalleHus ¢ nabo-
paTopHbIM 060pyA0BaHMEM

OcobeHHocTH
XMMNYECKOro Co-
CTaBa XMBbIX Op-
raHW3MOB: Heop-
raHu4yeckne n op-
raHumyeckume
BELLECTBA, UX

XuMunuyeckmin coctas
KJIETKMU

XMMUYeCcKune BelLLecTBa
KneTkn. HeopraHuyeckue
BELLEeCTBa KNEeTKM, UX
3HAYeHWe Ans KNeTKu U
opraHu3ma. OpraHunye-

Paznunyatb Heop-
raHu4yeckune n op-
raHu4yeckue Be-
LLecTBa KNeTKy,
MUHEpanbHble
CONN, 06BACHATD
WX 3HaYeHue ans

Habnoaatb 4EMOHCTPALUMIO OMbITOB
yunTENEM, aHaNU3MPOBaTb UX pe3y/b-
TaTbl, A€NATb BbIBOAbI. AHANM3MpO-
BaTb NPEACTABNEHHYI0 Ha PUCYHKaX
yyebHuka mHdbopmMaumio 0 pesynbTa-
Tax onbiTa, paboTas B nape. YmeHue
paboTaTb c nabopaTopHbiM 060pya0-

pONnb B OpraHu3- | CKWe BelecTBa KNeTKK, opraHu3ma BaHWEM
me WX 3HAYEHWE NS XKU3HM
OpraHusma u KneTku
2. MHoroo6pasue xuBbix opraHuamos (11 u)
3 | baktepun. MHO- | BakTepum: cTpoeHue M | XapaKTepu3osaTb OnucbiBaTb pa3HoobpasHble popmbl | PaccmaTpuBaHue
roobpasue 6ak- | KU3HEAEATENbHOCTb | OCOBEHHOCTU DaKTepuanbHbIX KNETOK Ha pUCYHKe HakTepui Ha ro-

Tepun

BakTepun — NpUMUTUB-
HblE OHOKJIETOYHbIE Op-
raHu3Mmbl. CTpoeHwe 6ak-
Tepuit. PasMHOXeHMWe
6akTepuin AeneHnem
KneTku Haasoe. bakTe-
pUM KaK CaMasi IPEBHSIS
rpynmna opraH1M3Mos.

CTpoeHus bakTe-
puyn.

yuyebHuka.

Pasnnmuatb NOHATUS: «aBTOTPODbLI»,
«reTepoTpodbl», «NpPOKApPUOTLI»,
«3YKapuoTbI».

XapakTtepu30BaTb NPOLECChl XXNU3He-
[edaTeNnbHOCTU b6akTepun Kak mpoka-
puOT.

TOBbIX MUKpOMpe-
napaTax c uc-
NoJsIb30BaHNEM
LUMpPOBOro Mu-
Kpockona.

suiowroung
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lMpodosixkeHue

Tema Copaep)xaHue LleneBas o OcHOBHble BUAbl AeATeNIbHOCTH WUcnonb3oBaHune
g £ yCTaHOBKaA 2 § o6yvarowmxca Ha ypoke/ o6opypoBaHue
= YpPOKa ST BHEYPOYHOM 3aHATUMN
[Mpouecchl Xu3Hepes- CpaBHuMBaTb 1 OLEHMBATb posb Hak- JNeKTPOHHbIE Ta-
TenbHoCTU bakTepuit. Mo- Tepuit-aBToTpoOB U BakTepuin-rete- | 6GANLBI U NNakKa-
HATKe 06 aBTOTpOChax u poTPOOB B Npupoae. Thl.
retepotpodax, npokapu- YMeHue paboTaTb ¢ nabopaTopHbIM
0Tax U aykapuoTax 060pyA0BaHNEM, YBENNYUTENBHBIMU
npubopamu.
4 | PacteHusa. MHo- | PacTeHums Xapakrepu3oBaTb Pa3nuuatb YacTu LUBeTkoBoro pacte- | ObHapy»eHue

roobpasue pac-
TEHUN. 3HauyeHune
pacTeHuit B npu-
POAE 1 XM3HM
yenoBeka

MpeacTtasneHue o gno-
pe. OTAnunUTENBHOE CBOM-
CTBO pacTeHuit. Xnopo-
¢unn. 3HayeHune oTo-
cnHTe3a. CpaBHeHue
KNETOK pacTeHuii 1 b6ak-
Tepui. [eneHue LapcTBa
pacTeHWit Ha rpynnbl: BO-
A0pOCnK, LBeTKoBble (No-
KpbITOCEMEHHbIE), roMo-
CEMEHHbIE, MXU, NAayHbl,
XBOLLM, NANOPOTHMKM.
CrpoeHnwue pacteHun. Ko-
peHb v nober. Cnoesuuie
Bogopocnen. OCHOBHble
pasninumns NoKpbIToCce-
MEHHbIX 1 FONIOCEMEHHbIX
pacTeHuit. Ponb LBETKO-
BbIX PACTEHWUI B XWU3HU
yerioBeka

rMaBHble NpuU3Ha-
KN PacTEHWA.

HWS Ha PUCYHKe y4yebHuKa, BblaBK-
raTb NpeanonoXxexuns ob ux GyHKUm-
SAX.

CpaBHMBaTb LiBETKOBbLIE U FONOCEMEH-
Hble PacTeHWs, XapaKTepusoBaTb UX
CXOACTBO U pa3nunyms.
XapaKkTepu3oBaTb MXW, NManopoOTHUKM,
XBOLLM, NNayHbl KaKk CMOpoBble pac-
TEHUS, ONMpPefensaTb TEPMUH «Cropa».
BbisiBNSATb Ha pUCyHKe yyebHuka pas-
NMYna Mexay pacTeHUAMU PasHbIX
cMcTEMaTUYECKMX rpyn.
ConocTaBnsTb CBOMCTBA pacTuUTeNb-
HOM 1 b6aKTepuanbHOW KNeToK, Aenatb
BbIBOAbI.

XapaKTepu3oBaTb 3Ha4eHue pacte-
HWW pa3HbIX CUCTEMATUYeCKuX rpynn
B XMW3HM YenoBekayMeHue paboTatb C
nabopaTopHbIM 060pyAOBaHKEM,
yBENMYUTENbHBIMW Npubopamu.

X10pOMnIacToB B
KneTkax pacTe-
HUI C UCMONb30-
BaHueM umndpo-
BOTO MUKPOCKO-
na.
JNEKTPOHHbIE Ta-
61uUbl U Nnaka-
Thl.

('\
)
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XusoTtHble. CTpo-
€HWE XMBOTHBbIX.
MHoroobpa3sue
XXMBOTHBIX, UX
ponb B Npupoae
W XXM3HM Yenose-
Ka

XunBOTHbIE
MpeacTasneHve o ayHe.
Oco6eHHOCTH XUBOTHbIX.
OAHOKNETOYHbIE N MHO-
FOKNETOYHbIE OPraHM3Mbl.
POnb XWBOTHbIX B NPUPO-
[I€ U XWU3HW YenoBeka.
3aBMCUMOCTb OT OKpYXa-
toLen cpeabl

Pacno3HaBaTb
OZIHOKNETOYHbIX
1 MHOTOKNETOM-
HbIX XXMBOTHbIX
Ha pUCYHKax
yuyebHuka.

XapakTepu3oBaTb NPOCTENLLMX NO
PUCYHKaM y4ebHuKa, OnnCbIBaTb UX
pasfiMune, HasblBaTb YacTu UX Tena.
CpaBHuMBaTb CTPOEHME Tena aMébbl ¢
KNETKOW 3yKapuoT, AenaTb BblBOAbI.
Ha3sblBaTb MHOMOKIETOYHBIX XUBOT-
HbIX, M300paXXEHHbIX HA PUCYHKE
y4yebHuKa.

Pa3znnuyaTtb 6€CN03BOHOYHBIX M NO-
3BOHOYHBIX )XMBOTHbIX.

O6BACHATb POMb XMUBOTHBIX B XU3HM
4yenoBeKa v B Npupoae.
XapakTepu3oBaTb GaKTOPbl HEXUBOIA
NPUpObl, OKa3blBalolne BAUSHWE Ha
XU3HELEeSTEeNbHOCTb XWUBOTHLIXYMe-
Hue paboTtaTtb ¢ nabopaTopHbIM 060-
pyAOBaHMEM, YBEIMUYUTENBHBIMU NpU-
6opamu.

[0TOBUTb MUKPO-
npenapar KynbTy-
pbl ameb.
O6Hapy>xeHue
OAHOKNETOYHbIX
XUBOTHbIX (Npo-
CTeillumx) B BO-
QIHOW cpefie C uc-
MoMb30BaHNEM
LUMpOBOro Mu-
Kpockona.
JNEKTPOHHbIE Ta-
6nnubl 1 nnaka-
Thl.

«HabnogeHue 3a
nepeaBuXEHNEM
YKNBOTHbIX>»

JlaboparopHas pa6o-
TaN° 3

«HabntoaeHwue 3a nepe-
ABVXKEHNEM XUBOTHbIX»

[OTOBUTL MUKPO-
npenapar KynbTy-
pbl UHY30pUN.
N3yyaTb XuBble
OpraHu3Mbl nog
MUKPOCKOMOM
npu mManom yse-
NIMYEHUN.

HabntogaTb 3a ABMXEHWEM XUBOT-
HbIX, OTMeYaTb CKOpPOCTb W Hanpasne-
HWEe ABWXEHMWS, CpaBHWBaTb NepeaBu-
XEHWe ABYyX-Tpéx ocobet.
®opMynnMpoBaTh BbIBOA O 3HAYEHWUM
OBVKEHUS AN XKMBOTHbIX.
®ukcupoBaTb pesynbTathl Habnoae-
HWUN B TETPaaMW.

Cobnitopatb npasuna paboTbl B Kabu-
HeTe, obpalleHns ¢ nabopaTopHbIM
obopyaoBaHunem.

YMeHue paboTaTb ¢ n1abopaTopHbIM
obopynoBaHueM, yBENUYUTENbHBIMU
npubopamu.

[0TOBUTbL MUKPO-
npenapar KynbTy-
Pbl UHDY30pWN.
N3yyaTb XuBble
OpraHu3Mmbl noj
MMUKPOCKOMNOM
npu manom yee-
NIMYEHUN.
HabnopaTtb 3a
LBVKEHUEM XN~
BOTHbIX, OTMe-
YaTb CKOPOCTb W
HanpasfeHue
[BWXEHUs, CpaBs-
HMBATb Jnek-
TPOHHblE Tabnu-
Lbl M NNakatbl.

suiowroung
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lMpodosixkeHue

Tema Copaep)xaHue LleneBas onm OcHOBHble BUAbl AeATEeNbHOCTH Ucnonb3oBaHune
g £ yCTaHOBKaA 2 § o6yvarowmxca Ha ypoke/ o6opypoBaHue
= YpPOKa ST BHEYpPOUYHOM 3aHATUMN
7 | MHoroobpasne | MHOroo6pasmue v 3Ha- | XapakTepu3oBaTb Moapasaensitb WASANOYHbIE rpubbl Ha | TOTOBUTb MUKPO-
rpubos, ux ponb | YeHue rpmbos CTpOeHUe Wwng- NAacTMHYaTble 1 TpybuaTble. npenapart KynbTy-
B Npupoae u CTpoeHue WAsSnoYHbIX MOYHbIX rpnboB. OnucblBaTb CTPOEHWE MNIECHEBbIX Pbl APOXOKEN.

XXU3HM YenoBeKa.

rpubos.. MnecHeBble rpu-
6bl, MX UCNONb30BaHWE B
34paBoOXpaHeHUN (aHTK-
OMOTUK NEHNLMANKH).
OLHOKNETOYHbIE rpubbl
— Apoxoku. Ux ncnonb-
30BaHue B xneboneyeHum
1 nneoBapeHuun. Cbenob-
Hble W SA0BUTbIE rPubbI.
Mpasuna cbopa u yno-
Tpebnenus rpubos B nu-
wy. MapasuTtuyeckue
rpubbl. Ponb rpnbos B
NPUPOLE W XMN3HU Yeno-
BeKa

rpMboB No PUCYHKY yyebHuka.
O6BSACHATL TEPMUHBI «@HTUOUOTUK»
N «NEHULNITIINH>,

Pacno3HaBaTb Cbe0obHble U 940BK-
Tble rpubbl Ha Tabnuuax u pUCyHKax
yuebHuka.

YyacTBOBaTb B COBMECTHOM 06CyX-
AeHuv npaeun cbopa u ncnonb3osa-
HWs rpnboB.

06bsICHATL 3HauYeHne rpubos ans ue-
noBeka 1 ans npupogasl

N3yyaTb nnecHe-
Bble rpubbl nog
MMKPOCKOMNOM
npu Manom yee-
JINYEHUN Ha roTo-
BbIX M\MUKPO-
npenaparax.
JNEKTPOHHbIE Ta-
6nmupl M nnaka-
Thl.

3. XXu3Hb OpraHu3MoB

Ha nnaHete 3emns (7 v)

8

BnusiHne 3kono-
rMYecknx akro-
pOB Ha OpraHus-
Mbl

dkonornyeckune ak-

TOpbI cpeabl

Ycnosus, BAMaOLWME Ha

XXM3Hb OpPraH13MoB

B Npupoge, — 3K0oru-
yeckue akTopbl cpeabl.
DaKTOpbl HEXMBOWN NpU-
poabl, (PaKTOpbI XMBOM

Np1poabl U aHTPOMOreH-
Hble. [puMepbl 3K010MKn-
yecknx akTopos

PasnnyaTtb MOHSA-
THS: «3Konornye-
CKU aKTop»,
«(aKTOp Hexw-
BOM NpUpoabI»,
«haKTOp XMBOM
NpUpOAbI», «aH-
TPOMOreHHbIM
(hakTop». Xapak-
Tepu3oBaTb Aen-
CTBME Pa3/NYHBIX

M3yunTb AEiCTBME pa3nMyHbIX (ak-
TOPOB Cpefbl (CBET, BNAXHOCTb, TEM-
nepatypa) Ha OpraHw3Mbl, NPUBOAUTb

NpuUMepbl COBCTBEHHbIX HAabIOAEHWIA.

ApryMeHTUpOBaTb AeSTENbHOCTb Ye-
NoBEKa B NpUpOAE KakK aHTPOMoreH-
HbI haKkTop

BbinonHeHne nabopaTopHoN paboTbl.

Uundposas na-
6opaTtopus no
akonoruu (par-
YMK OCBeELlEeH-
HOCTM, B/IQXKHO-
CTN U Temnepa-

Typbl)

o)
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(aKTopoB Cpeabl
Ha OpraHu3Mbl,
Np1BOAUTb MpPU-
Mepbl COBCTBEH-
HbIX Habnwoae-
HUN.

2. TemaTnyeckoe nnaHMpoBaHne Mmatepumasna B 6 knacce «<bBUOJIOTNA — HAYKA O PACTEHUAX>»

YacTb 1. Hayka 0 pacTeHuax

YacTb 2. OpraHbl pacTeHui

YacTb 3. OCHOBHble MPOLECCHl XU3HEAESTENbHOCTU PaCTEHMIA
YacTb 4. MHoroobpasune u pa3BuTue pacTUTEIbHOro MMpa
Yactb 5. MpupoaHble coobuyectsa

TeMma ConepmaHue LleneBas g ] OCHOBHbIE BUAbI AEATENIbHOCTU Ucnonb3oBaHue
g £ ycTaHoBKa ypoka | L § o6yvarowmxca Ha ypoke/ o6opypoBaHue
= ST BHEYPOUYHOM 3aHATUMN

1. Hayka o pacrteHusax — 6otaHuka (4 4)

1 KneTto4yHoe KnetouHoe ctpoeHue | CTpoeHue pactu- MpuBOAUTL MpUMepbl OAHOKNETOY- | MUKpoOCKon
CTPOEHVe Opra- | pacTeHUM. TENbHOW KNeTKU: HbIX M MHOTOKNETOYHbIX pacTeHun. | uudpoBoM, Mu-
HU3MOB. KneT- CBOMCTBA pacTUTeNb- | K/IETOYHas CTeH- Pasnnyatb M HasbiBaTb OpraHoMabl | KpomnpenapaTbi
KW pacTEHUHN. HOM KJIETKH Ka, 84po, unTo- KNETOK pacTEHWUN.

KneTka Kak OCHOBHas
CTPYKTYypHas eauHuua
pacTeHus.

Monosoe pas-
MHOXEHMeE.
PocT v passu-
TWe opraHus-
MOB

nnasma, Bakyo-
NW, NnacTuasl.
XuzHegeatenb-
HOCTb KNETKMW.
[leneHne KneTku.
KneTka Kak Xu-
Bas cucTema.
OcobeHHoCcTH
pacTUTENbHOM
KNEeTKN

XapakTepu3oBaTb OCHOBHblE NPO-
LIECChbl XWU3HEAeATEeNbHOCTU KNEeT-
KW.

06061wwaTtb 3HaHMS WU AenaTb BbiBO-
Abl 0 B3aMMOCBA3M paboTbl BCEX
yacTen KNeTKu.

BbiSIBNATb OTNMYMTENbHBIE MPU3HA-
KW pacTUTENbHOW KNETKM

YMeHue paboTaTh ¢ nabopatop-
HbIM 060pyAOBaHWEM, YBENUYM-
TeNbHbIMW Npubopamm.
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lMpodosixkeHue
Tema Copep)xaHue LleneBas onm OcHOBHble BUAbl AeATEeNIbHOCTH Ucnonb3oBaHue
g £ YCTQHOBKA ypoOKa : 9 o6yvarowmxca Ha ypoke/ o6opypoBaHue
= e 7 BHEYPOYHOM 3aHATUM
KneTku, TKaHu TkaHu pacTeHui MoHaTMe 0 TKann | 1 | OnpefensiTb NOHATME «TKaHb». Mukpockon
2 1 OpraHbl pac- MoHsATME O TKaHW pacTe- | pacTeHui. Buabl XapakTepu3oBaTb 0CO6EHHOCTH uncdpoBoi, Mu-
TeHun. OTNnYmM- | HWA. Buabl TkaHew: oc- TKaHen: OCHOB- CTPOEHMst U YHKLMM TKaHe! pac- Kponpenaparbl
TeNlbHble Npu- HOBHasl, NMOKPOBHas, Hasl, MOKPOBHas, TEHWUN.
3HaKW XMBbIX NpoBOASLLAsA, MEXAHW- npoBoAasiLLas, YCTaHaBMBaTb B3aMMOCBSA3b
OpraHu3mMoB yeckas. lMpuumnHbl NOSB- | MexaHu4deckas. CTPOEHUSt U (DYHKLMWIA TKaHEN.
NIEHUSI TKaHEW. MpUYmnHBI NosiB- OBbSACHATb 3HAYEHUE TKaHEN B
0606LieHne U cucTe- | NieHNs TKaHeM. XXV3HW pacTeHusl.
MaTu3auus 3HaHUMU PacTeHue Kak 0606wWwath ¥ cMcTeMaTU3MpoBaThb
no MaTepuManaM TeMbl | LIENOCTHbIA Xu- 3HaHWS MO TeMe, fAenaTb BbIBOAbI.
«Hayka o pacreHmsix BOW OpraHusMm, OTBeyaTb Ha UTOroBble BOMPOCHI
— 60TaHuka» COCTOSALLMNIA 13 TeMbl, BbINOSHATH 3afaHuns
KNETOK M TKaHeM.
2. OpraHbl pacreHum (8 u)
3 Cems, ero CeM$ Kak opraH pas- CTpoeHue ceme- 1 | O6bACHATL ponb CEMSIH B NPUPO- Pabota «Crpoe-

CTpOEHMe un
3HauYeHue

MHOXEHUS pacTeHWN.
3HayeHune CeMsH B Npu-
pode W XM3HK Yenoseka
JlabopatopHas pa-
6ora N° 1

«CTpoeHue cemenu da-
Conm>»

HW: KOXYpa, 3a-
pofbll, 3HAO-
crnepM, cemago-
nn. CTpoeHue
3apogblla pac-
TeHus. [Byaonb-
Hbleé U OAHOAO/b
Hble pacTeHus.
lNpopacTtaHue
cemsH. [Mpopo-
CTOK, 0COBEHHO-
CTW ero CcTpoe-
HUS..

Ae. XapakTepn3oBaTb (PYHKLMK
YyacTen CEMEHMW.

OnucbiBaTb CTPOEHUE 3apOablLLa
pacTeHusl.

YcTaHaBnMBaTb CXOACTBO Mpo-
POCTKa C 3apOAbILIEM CEMEHMU.
OnwucbiBaTb CTaAnW NpopacTaHus
CEMSH. BbiiBNSATb OTNMUUTENBHbIE
NPWU3HAKN CEMSIH ABYAOSbHbIX U
OAHOAOMNbHbIX PAaCTEHUN.
Ncnonb3oBaTb MHPOPMALIMOHHBIE
pecypcbl Anst NOAroTOBKKN CO06-
LLIEHMS O PONN CEMSIH B XWU3HW Ye-
noBekKa.

HWe ceMeHun (a-
conm»
Uundposas na-
6opaTtopus no
akonoruu (par-
YMK OCBelLleH-
HOCTM, B/IQXKHO-
CTH U Temnepa-
TYpbl)
DNEKTPOHHbIE Ta-
6numubl 1 nnaka-
Thl.
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MpoBoauTb HabnoaeHus, hukcu-
pOBaTb MX pPe3ynbTaTbl BO BPEMS
BbINOJIHEHMSI NabopaTopHoM pabo-
Thl.

Cobntogatb npasuna paboThbl B Ka-
buHeTe, obpalueHus ¢ nabopartop-
HbiM 060opyaOBaHMEM YMeHMe pa-
6oTaTh C nabopaTopHbIM 060pYyA0-
BaHWEM, YBE/IMYUTENbHBIMU
npubopamu.

Ycnosus npo-
pacTtaHus
CeMsiH

3Ha4yeHune BoAbl 1 BO3-
Ayxa Ans npopacraHus
CEMSAH. 3anacHble nuTa-
TeNbHble BELEeCTBa ce-
MeHuW. TemnepaTypHble
yCNoBUSi NMpopacTaHus
ceMsiH. Ponb cBeTa.
Cpoku nocesa ceMsH

N3yunTb ponb
3anacHbIx nuTa-
Te/bHbIX Be-
LLECTB CEMEHMN.
TemnepaTypHble
ycnoBus npopac-
TaHWUA CEMSH.
Ponb ceeTa.

XapakTepu3oBaTb posib BOAbI U
BO3AYyXa B NMPOpacTaHWmn CEMSH.
O6bACHATbL 3HAYEHUE 3anacHbIX
NUTaTENbHbIX BEWECTB B Mpopac-
TaHWUN CEMSIH.

O6bACHATbL 3aBUCUMOCTb Npopac-
TaHUs CEMSIH OT TeMnepaTypHbIX
YCNOBUIA.

MporHo3upoBaTb CPOKM MOCeBa
CEMSIH OTAENbHBIX KYNbTyp.
YMeHue pabotaTtb ¢ nabopaTop-
HbIM 060pYAOBaHWEM, YBENUYM-
TeNbHbIMK Npubopamm.

PaboTa «Ycno-
BUSA npopacra-
HUA CEMAH»
3HayveHune BoAbl U1
BO3AyXa ANns npo-
pacTaHus CEMSH.
Uundposas na-
6opaTopus no
akonorum (par-
UMK OCBelLleH-
HOCTH, BJIaXKHO-
CTH 1 TeMnepa-
Typbl)
DNEeKTPOHHbIE Ta-
6nuubl 1 Nnakatbl.

KopeHb, ero
CTpOEeHMne U
3HauyeHue

Tunbl KOPHEBBIX CUCTEM
pacTeHuii. CTpoeHune
KOPHS1 — 30Hbl KOp-
HSi: KOHYC HapacTa-
HUA, BCaCbiBaHMS,
npoBeaeHus, aene-
HUS, pocTa. PocT Kop-
Hsi, reoTponusm. Bugo-
M3MEHEHWS KOPHEW.

N3yunTb BHeL-
HEe W BHYTPEH-
Hee CTpoeHue
KOPHS

Pa3nnuatb 1 onpeaenstb TUMb
KOPHEBbIX CUCTEM Ha PUCYHKaX,
repbapHbIx 3K3eMnaspax, HaTy-
panbHbIX 06beKTax.

Ha3biBaTb YacTu KOPHSI.
YCTaHaBNMBaTb B3aMMOCBS3b
CTPOEHMS U PYHKLMIA YacTen Kop-
HSl.

Mukpockon
uncppoBoH, Mu-
Kponpenaparbl.
JNEKTPOHHbIE Ta-
6au1ubl 1 Nnaka-
Thl.
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lMpodoxkeHue
TeMma Copep)xaHue LleneBas onm OcHOBHble BUAbl AeATENIbHOCTH WUcnonb3oBaHue
g £ YCTQHOBKA ypoOKa : 9 o6yvarowmxca Ha ypoke/ o6opypoBaHue
= e 7 BHEYPOYHOM 3aHATUM
3HauyeHne KOpHel B Ob6bACHSATL 0COBEHHOCTM pOCTa
npupogae. KOpHSsi. MpoBoAWTb HabnoaeHus
33 U3MEHEHUSIMU B BEPXYLLEYHOW
4aCTu KOPHS B Nepuoa pocTa.
JlabopatopHas Xapaktepu3oBaTb 3HayeHne BMAO-
pabora N° 2 N3MEeHEHHBIX KOPHEN Ans pacTe-
«CTpoeHune KopHS npo- HUW.
poCTKa» MpoBoauTb HabnAeHNs U QUKCK-
poBaTb MX pe3ynbTaTbl BO BPeMS
BbINOSIHEHUSI NabopaTopHOM pabo-
Thl.
Cobntopatb npasuna paboTbl B Ka-
buHeTe, obpalleHns ¢ nabopatop-
HbIM 060pyAOBaHMEM
YMeHue pabotaTtb ¢ nabopaTop-
HbIM 0bopyAOBaHMEM, YBENUYM-
TenbHbIMK Npubopamu.

6 | Jluct, ero Jluct, ero ctpoeHme U | M3yuntb BHELL- 1 | Onpependtb YacTu nuUCTa Ha rep- Mukpockon
CTpOeHue M 3HayeHue HEee 1 BHYTpeH- HapHbIX 3K3eMMNapax, pUCyHKax. uncppoBoH, Mu-
3Ha4yeHue BHelwHee cTpoeHWe nn- | Hee CTpPOeHue Pasnnmyatb NpoCTble U CIIOXHbIE Kpornpenaparbl.

cTa. BHyTpeHHee nucra. nucTbs. XapakTtepu3oBaTb BHY- BHyTpeHHee
CTpoeHue nucra. Tunbl TPeHHee CTpoeHue JINCTa, ero CTpoeHue nu-
XXWUNKOBAHWS NIUCTLEB. YacTu. cra.

CTpoeHue n yHKUMK YcTaHaBnMBaTb B3aMMOCBS3b JNEKTPOHHblE Ta-
yCTbUL,. 3Ha4yeHne nucra CTPOEHUs 1 YHKLMIN NUCTa. Onnubl 1 nnaka-
ANS pactenus: ¢oTo- XapakTepu3oBaTb BUAOU3MEHEHMS Thbl.

CWUHTE3, UCnapeHwue, ra- NINCTLEB PacTEHW

3006MeH. Jluctonag, YMeHue paboTaTh ¢ nabopatop-

€ro posib B XM3HW pac- HbIM 060pyZOBaHWEM, YBENYH-

TeHus. BugonsmeHeHus TenbHbIMW Npubopamm.

NINCTbEB
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Crebenb, ero
CTpoeHue n
3HaueHue

Crebenb, ero crpoe-
HMe U 3HaueHue

JlaboparopHas pa-
6otra N° 4 «BHellHee
CTPOEHME KOPHEBWILA,
KNyOHs1, NYKOBULIbI»

N3yunTb BHELL-
Hee CTpoeHune
cTebns. Tvnbl
ctebnei. BHy-
TpeHHee CTpoe-
Hue cTebns.
®yHKUMM CTe-
6nsa. Bugonsme-
HeHus cTebns y
HaA3EMHbIX U
NMoA3EMHbIX NO-
6eros.

OnucbiBaTb BHELLHEE CTPOEHWe
cTebns, npUBOAUTbL NPUMEPHLI pas-
JINYHBIX TUNOB CTEGNEN.

Ha3biBaTb BHYTPEHHWE YaCTu CTe-
615 pacTeHnn n ux hyHKLUMN.
OnpenensTb BULOU3MEHEHNS HAA-
3eMHbIX M NOA3eMHbIX NOHeroB Ha
puUcyHKax, otorpadusax, HaTy-
panbHbIX 06bEKTaXx.

N3yuaTb 1 onucbIBaTb CTPOEHME
nof3eMHbIX Noberos, oTMeYaTb UX
pasnuuus.

®ukcupoBaTb pe3ynbTaTbl UCCne-
noBaHwit. Cobntoaatb npaeuna pa-
60Tbl B kKabuHeTe, obpalleHus ¢
nabopaTopHbIM 060pyAoOBaHWEM

Mukpockon
uncppoBoH, MU-
Kponpenaparbl.
«Crebenb ogHo-
AONbHbIX U ABY-
[OJIbHbIX pac-
TeHuin»
JNEKTPOHHbIE Ta-
6nuLbl M Nnaka-
Thl.

3. OCHOBHbI€ MPOLECChl XXU3HEeAEATENIbHOCTN pacTeHum (6 4)

8

MuHepanbHoe
nuTaHue pac-
TEHWUU U 3Ha-
YyeHue Boabl

MuHepanbHoe nuTa-
HMe pacTeHUM M 3Ha-
YyeHue BoAbl

Boaa kak Heobxogumoe
yCNnoBMe MUHEPanbHOro
(no4BeHHOro) nNUTaHms.
N3BneueHne pacteHnem
3 NOYBbl PaCTBOPEH-
HbIX B BOAE MUHEpasib-
HbIX conent. OyHKUMS
KOPHEBbIX BOJTIOCKOB.
MepemelleHne BOAbI 1
MUHepasbHbIX BELLECTB
Mo pacTeHuto. 3HayveHune
MUHepanbHOro (NoYBeH-
HOro) NuTaHus. Tunbl
ynobpeHuiA  Ux ponb B

YcTaHaBnuBaThb
B3aMMOCB$3b Mo-
YBEHHOr0 NuTa-
HUS paCTEHNN U
YCNOBMI BHELL-
HEeM cpefpbl.

O6bACHSATb PONb KOPHEBLIX BONO-
CKOB B MEXaHM3Me MOYBEHHOrO
NUTaHUA.

O60CHOBbIBaTb POJib MOYBEHHOIO
NUTaHUS B XM3HKU PacTEHUMN.
CpaBHMBaTb 1 pa3niMyaTb COCTaB U
3HaYEHWE OPraHUYECKUX U MUHE-
panbHbIX yA0bpeHun ans pacre-
HUMN.

Wcnonb3oBaTh MHGOPMALMOHHbIE
pecypchbl Anst NOArOTOBKW Npe3eH-
TaLuu NpoekTa 0 NpucnocobneH-
HOCTM K BOAE PaCTEHMUI pasHbIX
3KONIOrMYECKMX rpynn

Uundposas na-
6opaTopus no
akonoruu (par-
YUK BTAXKHOCTH,
OCBELLEeHHOCTH)

suiowroung
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lMpodosixkeHue

TeMma Copep)xaHue LleneBas onm OcHOBHble BUAbl AeATENIbHOCTH WUcnonb3oBaHue
g £ YCTQHOBKA ypoOKa : § o6yvalowmxca Ha ypoke/ o6opypoBaHue
= R BHEYPOYHOM 3aHATUM
XXW3HW pacTeHns. KO-
NOruyeckune rpynmol
PAcTEHWM MO OTHOLLe-
HUIO K BOAe
9 Bo3aywHoe Bo3aywHoe nutaHue Xapaktepuso- 1 | lpuBoanTb NpuMepbl opraHn3moB | Lndposas na-
NUTaHue pac- | pacTeHun — BaTb YCOBKS, — aBTOTPOdOB M reTepoTpodos., 6opaTopus no
TEHUN — ¢oTocuHTE3 HeobxoanMble HaXoauTb Pa3nnuma B UX NUTaHuu. | akonoruwm (par-
¢doTocuHTe3 Ycnosus obpa3oBaHus ANS BO3[YLUHOro ObocHOBbIBaTb KOCMUYECKYIO YUK Yr/IeKNCNo-
OpraHnYyeckux BeLLecTB MUTaHMs pacre- PONb 3€NEHbIX pacTeHuit. Vicnmonb- | ro rasa u Kuc-
B pacTeHuu. 3enéHble HUW. 30BaTb MH(OPMALMOHHbIE pecyp- nopoaa)
pacTeHus — aBTOTPO- O6bACHATL ponb Cbl AN NOArOTOBKM COOBLLEHNS O
¢bl. [eTepoTpodsl Kak 3eNEHbIX NINCTbEB ponn (OTOCMHTE3a Ha Halei nna-
noTpebuTenu rotToBbIX B dhoTOCUHTESE. HeTe
OpraHWM4yeckux BeLlecTs. BbinonHATb HabnaeHus u usme-
3HayeHne HOTOCMHTE3A peHuns
B Npupoae
11 | [AbixaHue n AbixaHne u o6MeH Xapaktepuso- 1 | BocnutaHue 6epexHoro oTHoLle- Lndposas na-
o6MeH Be- BeLLeCTB Y pacTeHHui BaTb CYLUHOCTb HUS K CBOEMY 3[0pOBbIO, NMPUBK- 6opatopus no
ecTB y pac- Ponb AbIXaHUS B XXU3HM npouecca Abixa- TWE MHTEpeca K U3YYeHUI0 npesa- akosiorum (pat-
TEeHUM pacTeHuit. CpaBHuTENb- HWS Y PacTEHWN. MeTa. BbINoNHATb OMbIT, Habsno- YUK Yrn1eKucno-
Has XapaKTepuCTMKa YcTaHaBnneaThb [aTb pe3ynbTaThl U AenaTh BbIBOALI | FO ra3a U KMc-
MpOoLEeCCOB AblXaHUs U B3aNMOCBS3b Mo pesy/nbTataM UCCneLoBaHus nopopaa)

¢doTocmHTesa. ObMeH
BELLeCTB B OpraHu3me
KaK BaXHEWLWWUA npu-
3HaK Xu3HW. B3anmoc-
BSi3b NPOLLECCOB AblXa-
HUS U HOTOCUHTE3A

npoLeccoB Abl-
XaHusa n goto-
CUHTE3a, NPOBO-
OUTb WX CpaBHe-
HKe.
Onpegenstb no-
HATMe «0bMeH
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BellecTB». Xa-
paKkTep13oBaTb
0obMeH BeLLecTB
KaK BaXHbI npu-
3HaK XW3HU

4. MHoroo6pasue u p

a3BUTUE pacTUTeNnbHOro Mupa (10 u)

12 | Bopopocnu, Obwwas xapakTepucTu- N3yunTb CTpoe- BblaenaTtb M onucbiBaTh Cylle- Mukpockon
MX MHOroo6- ka. CTpoeHue, pa3MHo- HWe U pa3MHo- CTBEHHbIE NMPU3HaKK BOAOPOCHEN. undgposom, Mu-
pasue B npm- )XEHWE BOAOPOCNEN. XXEeHne BoAopOC- XapakTepu3oBaTb rNMaBHblE YepThl, KponpenapaTbl.
poae Pa3Hoobpa3ue Boao- nem nexatune B 0OCHOBE CUCTEMATUKU (OaHoKkneTou-

pocneit. Otaensl: 3ené- BOZIOPOC/IEN. Hasi BOAOPOC/b
Hble, KpacHble, bypble Pacrno3HaBaTb BOAOPOC/IN Ha pu- — X1aMMaoMo-
BOAOPOC/N. 3HAaYeHne CyHKaX, repbapHblx MaTepuanax. Hapa)
BOZIOPOC/Eel B NpUpOLE. CpaBHuBaTb BOAOPOC/N C HA3eM-
Wcnonb3oBaHue BOAO- HbIMW PaCTEHUSIMU U HaXOAUTb 06-
poc/el YeNoBEKOM LLMe NPU3HAKMN.

O6bACHATL NpOLLECCH pa3MHOXe-

HUS Y OQHOKNETOYHbIX U MHOrO-

KNETOYHbIX BOAOPOCNEN.

Wcnonb3oBaTb MHGMOPMaLMOHHbIE

pecypcbl Ans NOAroTOBKMU C006-

LLEHMS O 3HAYEHWUW BOAOPOCTIEN B

MPUPOLE M XXU3HU YENOBEKA

13 | OTraen Moxo- Mox0oBWAHbIE, XapaK- N3yyutb cTpoe- CpaBHMBaTb NpeacTaBuTeNei pas- Mukpockon
BuAHble. 06- TEpPHbIE YepTbl CTpoe- HWE U pa3MHO- NIMYHBIX FPYNN pacTeHuit otaena, uncppoBoH, Mu-
waa xapakre- | Hud. Knaccol: leyYéHoy- | XeHue MXOB AenaTb BbIBOAbI. KponpenapaTbl.
pUCTUKa U HUKK 1 Jlnctoctebens- HasbiBaTb CywectBeHHble npusHa- | (CdarHym —
3HauyeHue Hble, UX OTIMYUTESNIbHBIE KM MXOB. K/J1IeToO4YHOoe

yepTbl. PasMHOXeEHME Pacno3HaBaTb NpeacTaBuUTeNeil CTpoeHue)

(becnonoe 1 Nonosoe)
¥ pa3BUTME MOXOBUA-
HbIX. MOXOBUAHbIE KaK
CMOpOBbIEe pacTeHWS.

MOXOBUWAHbIX HA PUCYHKaX, rep-
H6apHbIX MaTepunanax, Xusblx 06b-
eKTax.
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lMpodosixkeHue
Tema Copep)xaHue LleneBas onm OcHOBHble BUAbl AeATENIbHOCTH WUcnonb3oBaHue
g £ YCTQHOBKA ypoOKa : 9 o6yvarowmxca Ha ypoke/ o6opypoBaHue
= R BHEYPOUYHOM 3aHATHUN
3HayeHne MX0B B Npu- BbigensTb npu3Haku NpuHagnex-
POZE M XM3HW Yenose- HOCTW MOXOBWMIHBIX K BbICLUUM
Ka. CMOPOBbLIM PaCTEHUSIM.
Xapaktepu3oBaTb NpoLecchl pas-
JlabopaTtopHas pa- MHOXEHMS 1 pa3BUTUS MOXOBUA-
6ora N° 6 HbIX, X OCOBEHHOCTW.
«M3yyeHne BHeLLHEro YcTaHaBnMBaTb B3anMOCBSA3b
CTPOEHNS MOXOBUAHBIX CTPOEHWSI MXOB M X BO3AENCTBMUS
pacTeHUN» Ha cpeay obuTaHus.
CpaBHMBaTb BHELLHEE CTPOeHue
3eN€HOr0 Mxa (KYKYLKMHA fbHA) U
6enoro mxa (cdarHyma), oTMeyaThb
MX CXOACTBO U pas3nnyms.
dukcmpoBaTb pesynbTaTbl Ucce-
LAOBaHWUN.
Cobntopatb npasuna paboTtbl B Ka-
buHeTe, obpalueHns ¢ nabopatop-
HbIM 060pyAOBaHMEM
14 | Otpen lono- Obwas xapaktepuctuka | M3yunTb 06Lyto 1 | BoisBnatb obwme yepTol CcTpoeHus | Pa6ota c rep-
CeMeHHbIe, ronocemMeHHbIX. Pacce- XapaKTepUCTUKY W Pa3BUTMS CEMEHHbIX PacTEHWUN. 6apHbIM MaTe-
O6uwas xa- NeHWe rofIoCeMeHHbIX rOSI0CEMEHHbIX OcBaunBaTb Npuémbl paboTbl C puanom
PaKTEpUCTMKA | MO NOBEPXHOCTU 3eMNN. | pacTeHWN onpeaenuTeneM pacTeHun.
M 3Ha4YeHue Obpa3oBaHue ceMsH CpaBHuBaTb CTPOEHWE CMopbl U

Kak CBMAETENbCTBO 60-
lee BbICOKOrO YPOBHS
pa3BUTUS FONIOCEMEH-
HbIX MO CPaBHEHUIO CO
cnopoBbIMU. OcobeHHO-
CTW CTPOEHMS U pa3Bu-
TWS NpefCcTaBUTENE

CEMEHW. XapaKTepn3oBaTh Npo-
LIECChl Pa3MHOXEHUS U Pa3BUTUS
rOfI0CEMEHHbIX.

MporHo3npoBaTh NOCNeACTBUS He-
paLMOHaNbHON AEeSTENbHOCTU Ye-
NOBEKA A5 XWU3HWU roN0CEMEH-
HbIX.
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knacca XBouHble. [ono-
CEMEHHble Ha TeppwuTo-
pun Poccun. Nx 3Haye-
HWE B NMPUPOLE U XMN3HW
yesioBeka

Ncnonb3oBaTb MHMOPMALMOHHbIE
pecypcbl 419 NOArOTOBKM NPe3eH-
TaLWM NPOeKTa 0 3HAYEHMN XBOA-
HbIX necoB Poccuun

15 | CemencrBa ObLwas xapaKkTepucTu- N3yunTb 06LLYI0 BblaensTb OCHOBHbIE MPU3HAKM Pa6orta c rep-
Knacca [isy- ka. CemencTBa: Po3oL- | XapaKTepuUCTUKY knacca [1ByAonbHbIe. 6apHbIM MaTe-
AOJIbHbIE BeTHble, MOTbIIbKOBbIE, CEMENCTB Knacca OnucbiBaTb OTANYUTENbHbIE NpU- puanom

KpectouseTHble, Macné- [BynonbHble. 3HaKM CEMENCTB Knacca.

HoBble, CnoXHoLBeT- Pacno3HaBaTb NpeACTaBUTENEN

Hble. OTAMYUTENbHbIE CEMENCTB Ha pUCyHKaX, repbap-

MPU3HaKK CEMENCTB. HbIX MaTepuanax, HaTypanbHbIX

3HayeHne B Npupoae u obbekTax.

XWU3HKM YenoBeka. Cenb- MpuUMeHsTb NpuéMbl paboTbl C

CKOXO35IMCTBEHHbIE onpeaenuTenem pacTeHu.

Ky/bTYypbl Wcnonb3oBaTb MHGOPMaLMOHHbIE
pecypcbl A4ns NOArOTOBKM Mpe3eH-
TaLUuM NpoeKTa O Ponu pacTeHwiA
Knacca [1ByaonbHble B NpUpoAE U
XXU3HW YernoBeka

16 | CemencrBa ObLas xapakTepucTu- N3yunTb 06LLyio Bblgenatb npusHaku knacca Oa- Pa6ota c rep-
Knacca OpgHo- | ka. Cemencrsa: Jlunen- XapaKTepucTuKy HOZONbHbIE. 6apHbIM MaTe-
AOJIbHbIE Hble, JTykoBble, 3naku. CEMENCTB Knacca Onpenenatb NpU3HaKWU LeneHns puanom

OTnnumnTENbHBIE NPY- OpHoponNbHbIE. knaccos [lByaonbHble n OaHo-

3HaKW. 3Ha4YeHue B npu-
poAaE, XU3HM YENOoBEKa.
WckniounTenbHas ponb
3/1aKOBbIX paCTeHMl‘;I

[O/IbHblE Ha CEMENCTBa.
OnucbiBaTb XapaKTepHble YepThl
ceMencTB knacca OgHOAONbHbIE.
MpUMeHATL NpuéMbl paboThl

C OMNpeAenuTeneM pacTeHui.
MpvBOANTb NPUMEPbI OXPAHSAEMBbIX
BMAOB.

Wcnonb3oBaTb UHPOPMALIMOHHBIE
pecypcbl 4n5 NOArOTOBKM Mpe3eH-
TaUumn NpoekTa 0 NPaKTUYECKOM
MCNONIb30BaHUM PacTEHMIA CeMeN-
ctBa OAHOAOSbHbIE, O 3HAYEHUM
3/1aKOB 151 XXMBbIX OPraHnu3mMoB
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3. TemaTMyeckoe nraHupoBaHue Matepuana B 7 Knacce
«BNOJTI0IMA. PASHOOBPA3ME OPITAHN3MOB: XXNBOTHbIE»

YacTb 1. ObLme cBefeHns 0 MUPE XXMBOTHBbIX

Yactb 2. CTpoeHune Tena XUBOTHbIX

YacTb 3. MoauapcTso MpocTenwmne, unm OQHOKNETOUHbIE
YacTb 4 Noauapcteo MHOMOKIETOYHbIE

Yactb 5 Tunbl Mnockue yepsu, Kpyrnble Yepsu, Konbyatble yepsu
YacTtb 6 Tun Monsocku

Yactb 7. Tun YneHuctoHorue

Yactb 8. Tun Xopaosble. becyepenHble. Hagknacc Poibbl
Yactb 9. Knacc 3emHoBOAHbIE, NN AMPH6UM

Yactb 10. Knacc MNpecmbikatowwmecs, nnu Pentunmm
Yactb 11. Knacc MNtuubl

Yactb 12. Knacc Mnekonutatowme, nim 3sepu

Yactb 13. Pa3BuTue XMBOTHOrO Mupa Ha 3emne

OCHOBHble BUAbI AEeATENIbHOCTH

o m
o £ LleneBas a o Ucnonb3oBaHue
Z = Tema Coaep)xaHue 58 o6yvarowmxca Ha ypoke/
= yCTaHOBKa ypoka R o6opynoBaHue
x BHEYPOYHOM 3aHATUU
2. CTpoeHue Tena MUBOTHBIX (2 Y)
1 Knetka Knetka BbiaBuTb Cx04- 1 CpaBHuBaTb KNETKM XMBOTHbIX | Mukpockon uund-
Hayka uutonorus. CTBO W pasnunyme N pacTEHUN. pOBOM, MMKPO-
CTpo€eH1e XWBOTHOIA B CTPOEHUMN XK- Ha3biBaTb KNETOYHbIE CTPYKTY- | MpenapaTbl
KNeTK1: pasmepsbl u BOTHOW M pacTu- Pbl XXMBOTHOW KNETKM.
(OpMbl, KNETOYHbIE TENbHOW KNEeToK [enatb BbIBOALI O NpUYMUHAX

CTPYKTYpbl, UX pofb
B XM3HeAesTeNbHOCTH
kneTkn. CXoACTBO W
pasnnNuns CTPOEHUS XU-
BOTHOW W pacTUTENbHOM
KIeTOK

pa3nnyms U CXOACTBA XMBOT-
HOW W pacTUTENbHON KNETOK.
YCTaHaBMBaTb B3aMMOCBSA3b
CTPOEHUSI XKMUBOTHON KNETKM C
TUMOM MUTAHUS

Q?
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YmMeHue pabotathb ¢ nabopa-
TOpHbIM 060pyAOBaHNEM, YBE-
NMYMTENbHBIMM Npubopamu

TKaHu, opraHbl
M CUCTEMbI Op-
raHos

TKaHu, opraHbl u cu-
CTeMbl OpraHoBs
TKaHW: anuTennanbHole,
COeAUHUTENbHbIE, Mbl-
LIeYHble, HEpPBHbIE, UX
XapaKTepHble Mpu3Ha-
K. OpraHbl U CUCTEMbI
OpraHoB, 0CObeHHOCTH
CTPOEHUS U DYHKLM.
Tunbl CUMMETPUK XN~
BOTHOrO, X CBSA3b C 06-
pa3oM XWU3HU

N3yunTb TKaHW:
aNUTENNanbHbIE,
coeaAnHUTESb-
Hble, MblLey-
Hble, HEPBHbIE,
NX XapaKTepHble
NpU3HaKu

Ha3biBaTb TWUMbI TKAHEN XMBOT-
HbIX. YCTaHaBnMBaTb B3auMMOC-
BSI3b CTPOEHUSI TKAHEN C UX
dyHKUMAMHK
XapakTepu3oBaTb OpraHbl U
CUCTEMbI OPraHOB XXMBOTHBIX.
MpnBOANTL MPUMEPHI B3au-
MOCBSI3M CUCTEM OPraHoB B
opraHusme.

BbiCka3blBaTb NPEAnoNOXeHNs
0 NOCNEACTBUSX HapyLLIEHNS
B3aMMOCBSI311 OPraHoB 1 Cu-
CTeM OpraHoB A/ist OpraHu3ma.
OnucbiBaTb B3anMOCBsi3b 06-
pa3a XMW3HWM XKMBOTHOrO 1 TUMa
CMMMETpUM Tena

Mukpockon uundg-
poOBOM, MUKPO-
npenaparbl

3. Nopuapcreo Mpocrenwmne, nnn OgHokneTouHble (4 Y)

3

O6wasn xapak-
TepucTuka
noauyapcrea
Mpocreiune.
Tun Capkopo-
Bbl€ U XKI'yTH-
KOHOCLbI.
Knacc Capko-
AoBble

Cpena obuTaHus, BHeL-
Hee cTpoeHue. CTpoe-
HUE U XU3HeaesTeNb-
HOCTb CapKOAOBbIX Ha
npumepe amébbI-Npo-
Tes. Pa3Hoobpasue
CapKOAO0BbIX

[AaTb 0buyto xa-
paKTEPUCTUKY
MpocTenwnm,
Ha npumepe Tu-
na Capkogoxry-
TUKOBblE

BbisiBNSATb XapaKTepHble npu-
3Haku noauapcrea Mpocren-
wure, unm OBHOKNETOYHbIE, TH-
na CapkogoBble U XryTUKO-
HOCLIbI.

PacnosHaBaTb npeacTasuTe-
nen knacca CapkoaoBble Ha
MuKponpenapaTax, pucyHkax,
doTorpadusx.
YCTaHaBnu“BaTb B3aMMOCBA3b
CTPOEHMS U (DYHKUWA OpraHm3-
Ma Ha npumepe aMébbl-npo-
Tes.

Mukpockon uug-
poOBO#, MUKPO-
npenapartbl (ame-
6a)

suiowroung
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lMpodosixkeHue
ca OCHOBHble BMAbl AESATENIbHOCTH
g < Tema Coaep)xaHue Henesas : § o6yvarowmxca Ha ypoke/ Wcnonbsosahue
c YCTaHOBKa ypoKa R BHEYPOUHOM 3aHATHM o6opynoBaHue
O60CHOBbIBaTb POSib MPOCTEN-
LUMX B SKOCMUCTEMAX
YMeHue pabotathb ¢ nabopa-
TOpHbLIM 060opyaOBaHMEM, yBe-
NMunTeNbHBIMK Npubopamu
4 | Tvn Capkopo- Cpena obuTaHusi, ctpo- | Ha npumepe 3B- | 1 XapakTtepu3oBaTb cpegy 0bu- Mukpockon uuno-
Bble M XKI'yTH- €HWe 1 nepeaBuXxeHmne FNEHbl 3€NEHOIA TaHWS XIyTUKOHOCLEB. pOBO#, MUKPO-
KOHOCLLbI. Ha NpuMepe 3Br/eHbl rnokasaTb B3au- YcTaHaBnMBaTb B3aWMOCBS3b npenaparbl. (3B-
Knacc Xrytu- 3enEHoiA. XapakTep nu- | MOCBSI3b CTpoe- XapaKTepa NWUTaHWs M YCNOBMW | FIeHa 3eNéHas)
KOHOCLbI TaHWUS, €ro 3aBUCUMOCTb | HUSA U XapakTe- cpeabl.
OT yCnoBwiA cpeabl. [bl- pa NUTaHus oT O60CcHOBbIBaTb BbIBOA O MNpO-
XaHue, BblaeneHune un YCI0BWIA OKpY- MEXYTOYHOM MONIOXKEHUN 3B-
pa3MHoXeHue. CoueTa- | Xatolen cpeabl. FNEeHbl 3eNEHOMN.
HWE MPU3HAKOB XXWBOT- MpuBOANTL LOKa3aTeNbCTBa
HOMO W pacTeHus y 3B- Bonee CNOXHOW opraHu3aLmnm
rneHbl 3enéHon. PasHo- KONOHMaNbHbIX (OPM XryTu-
obpasne KOBbIX.
XryTUKOHOCLEB PackpbiBaTb posib XryTUKO-
HOCLIEB B 3KOCUCTEMAX
5 Tun Undy3o- Cpena obuTaHus, CTpo- | YCTaHOBUTDL Xa- 1 BbisiBNATL XapaKTepHble npu- Mukpockon uundg-
pum €HWe 1 nepeasuxeHmne paKTepHble Mnpu- 3HaKu Tuna UHdy3opum. pOBOM, MMKPO-

Ha npumepe nHdy3o-
pun-Tydenbku. Ces3b
YCNTOXHEHWUSI CTPOEHMS
WHY30pUiA C Npouec-
CaMN WX XU3HedesTeNb-
HOCTUW. Pa3Hoobpa3une
NHQY30pUI.

3Haku Tuna WH-
¢dy3opun 1 no
KazaTb YepThl
YCNOXHEHWS B
K/1ETOYHOM
CTPOEHUN.

MpuBOAMTL NPUMEPLI 1 Xapak-
TEpM30BaTb YePTbl YCNOXKHE-
HWUS1 OpraHu3aumnm UHdy3opun
N0 CPaBHEHMIO C CApKOXIYTH-
koHocuamu. HabniogaTtb npo-
CTENLWNX Nog MUKPOCKOMOM.
duKCMpoBaTb pesynbTaTbl Ha-
6noaeHnn.

npenaparbl
(vHdy30punA)

o)
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JlaboparopHas pa-
6ora N?° 1

«CTpoeHve v nepensu-
XeHne MHdy30pun-Ty-
penbkun»

06obwaTb MX, AenaTb BblBO-
abl. Cobnioaatb npaeuna no-
BeAeHus B kabuHeTe, obpalue-
HUs1 C nabopaTopHbIM 06opY-
[IOBaHNEM

4. MNMoauapcTeo MHoro

KNeTouHble (2 4)

6 Tun O6wwan
XapaKTepucTu-
Ka MHOrokne-
TOUYHbBIX XMK-
BOTHbIX. Tvn
KunweuHono-
JIOCTHbIE.
CrpoeHue n
XKuU3Hepes-
TeNbHOCTb

Ob6Lwme yepThbl CTpoe-
HUS. T'napa — oauHOY-
HbI nonun. Cpeaa obu-
TaHWsI, BHELUHEE W BHY-
TPEHHEee CTPOEHNE.
OcobeHHOCTHN XU3Heae-
STENbHOCTH, YPOBEHb
OpraHu3auuu B CpaBHe-
HUM C NPOCTENLIMMY

N3yunTb CTpoe-
HWE U XU3Heae-
SATENbHOCTb KU-
LLIEYHOMOSOCT-
HbIX Ha NpuUMepe
rMaphbl, Bblae-
NIUTb OCHOBHbIE
YepTbl YCNOXHe-
HWUS opraHu3a-
LMK Mo cpaBHe-
HUIO C NpoCTen-
LWMMM.

OnucbIBaTb OCHOBHbIE MpU3Ha-
K1 noguapcTBa MHOrokneTou-
HblE.

Ha3blBaTb npeacTaButenen Tu-
Mna KULLEYHOMONOCTHBIX.
Bbiaenstb obuwue YepTbl CTpO-
eHus.

O6BbACHATbL Ha NpUMepe Hanu-
yne Ny4YeBoil CUMMETPUM Y KK-
LIEYHOMOJOCTHBIX.
XapaKTepu30BaTb NpU3HAKM
Bonee CNoXHo opraHu3aLmnu
B CPAaBHEHMM C NPOCTENLIMMM

Mukpockon uung-
poOBO#1, MUKPO-
npenapatbl (BHY-
TpeHHee cTpoe-
Hue ruapbl)

5. Tunbl NMnockue yepsu, Kpyrnbie yepsu, Konb

yaTtbie yepsu (5 v)

7 Tun Konbua-
Tble YepBM.
O6wan xapak-
TepucTUuKa.
Knacc MHoro-
LEeTUHKOBbIE
yepBu

Mecta obutaHus, cTpo-
eH1e W XU3HepesTe b-
HOCTb CMCTEM BHYTPEH-
HUX OPraHoB. YPOBHM
OpraHu3auum opraHoB
4yBCTB CBODOAHOXMBY-
LMX KONbYATbIX YepBen
W NapasuTUYECKUX Kpy-
FNblX YepBen
JlabopatopHas pa-
6ora N° 2

«BHelwHee cTpoeHuWe

AOXAEBOIro Yepe4, €ro

N3yunTb 0Co-
6eHHoCTH yC-
NOXHEHMS B
CTPOEHUN KOMb-
yaTbIX YepBeWl
Kak 6bonee BbICO-
KOOpraHW30BaH-
HOM rpynnbl Mo
CPaBHEHMIO C
MNOCKUMM U KpY-
FNbIMW YepBSMM.

HasblBaTb YepTbl 6onee BbiCO-
KOW OpraHu3aumm Konb4aTbiX
yepBen N0 CPAaBHEHMIO C KpY-
FNbIMWN.

Pacno3HaBaTb npeacrasuTe-
Nen Knacca Ha pucyHkax, §o-
Torpadumsx.
Xapaktepu3oBaTb 4epTbl YC-
NOXXHEHUSI CTPOEHUS CUCTEM
BHYTPEHHWUX OPraHoB.
®opmynuposaTb BbiBO 06
YPOBHe CTPOEHMUsI OpraHoB
4yBCTB

LUndposon mu-
Kpockon, na6opa-
TOpHOe 06opyno-
BaHMue. dnekK-
TPOHHbIE
Tabnuubl

suiowroung
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[podosikeHue

o OCHOBHbIe BUAbl AEeATE/IbHOCTHU
g = Tema Coaep)xaHue Uenesas 2 § o6yvarowmxca Ha ypoke/ Wcnonbsosahue
c YCTaHOBKa ypoKa R BHEYPOUHOM 3aHATHM o6opynoBaHue
nepeaBuXeHue, pas-
APaXUMOCTb>.
JlaboparopHas pa-
6ora N° 3
(no ycMompeHuto yyu-
meJiA)
«BHyTpeHHee CTpoeHue
AOXAEBOro YepBsa».
6. Tun Monntockm (4 u)
8 Knacc [iBsy- Cpepa obuTaHus, BHew- | M3yunTb oco- 1 Pa3nnyatb 1 onpeaenstb ABy- LUndposon mu-
CcTBOpuYaTbie Hee CTpPOeHue Ha npu- 6eHHOCTM CcTpoe- CTBOpPYATbIX MOJITIIOCKOB Ha Kpockon, nabopa-
MOJUTIOCKHN Mepe 6e33ybkun. CTpoe- | Hus Knacca [1By- puUcyHkax, cdotorpadusx, Ha- | TopHoe 06opyao-

HWE U DYHKLUUM CUCTEM
BHYTPEHHWX OPraHoB.
OCcobeHHOCTH pa3MHo-
XXEHUSI N Pa3BUTHS.
Ponb B Npupoge v 3Ha-
YeHue Ans YenoBeka

JlabopatopHas pa-
6ora N° 4

«BHeLlwHee CTpoeHue
PaKOBWH MPECHOBOA-
HbIX 1 MOPCKUX MOJITHO-
CKOB>

cTBOp4YaTble
MOJ11HOCKU

TypanbHbIX 06beKTax.
O6bSACHATL B3aMMOCBSA3b 06-
pa3a XW3HU 1 0COBEHHOCTEN
CTPOEHMS ABYCTBOPYATbIX
MOJ1TOCKOB.
XapakTepu3oBaTb 4epTbl npu-
CNocobNeHHOCT MOMJTIOCKOB
K cpeae obutanus.
®opMynupoBaTh BbIBOA O pO-
NN OBYCTBOPYATbIX MOJ/IIOCKOB
B BOAHbIX 3KOCMCTEMAX, B
XXM3HW YenoBeka.
YCTaHaBnMBaTb CXOACTBO U
pasnymsg B CTPOEHUM paKo-
BWH MOJIIIOCKOB.

Cobntopatb npasuna paboTsl B
kabuHeTe, obpalleHus ¢ na-
6opaTopHbIM 060pyAOBaHMEM

BaHue. BnaxHbie
npenaparbl, Kon-
NeKUUn pakoBMH
MOJ1/1HOCKOB.
ONeKTpoHHble Ta-
6nuubl

)
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7. Tun YneHuncroHorue (7 4)

9

Knacc Haceko-
Mble

Obwwas xapakrepucTtu-
Ka, 0COBEHHOCTU BHELL-
Hero CTpoeHus. PasHo-
obpa3sne poToBbIX Opra-
HoB. CTpoeHue n
(YHKUMK CUCTEM BHY-
TPEHHUX OpraHoB. Pa3-
MHOXeHMe.
JlaboparopHas pa-
6ora N° 5

«BHellHee cTpoeHune
HaCeKoMoro»

BbIsSIBUTb OCHOB-
Hble Xapakrep-
Hble NPU3HAaKK
HaCeKOMbIX

BbisiBNSITb XapakTepHble npu-
3HaKM HaCceKOMbIX, ONUCbIBaTb
WX NpW BbINOAHEHUN nabopa-
TOPHOW paboThI.
YcTaHaBnMBaTb B3aMMOCBSA3b
BHYTPEHHEro CTPOEHMs 1 npo-
LIeCCOB XU3HEAEATENbHOCTH
HACEKOMbIX.

Habniopatb, ¢ukcmposaTb pe-
3ynbTaThl HabNtoAeHUI, aenatb
BbIBOAbI.

Cobntogatb npasuna paboTsl B
kabuHeTe, obpalLeHuns ¢ na-
6opaTopHbIM 060pyAOBaHNEM

FepbapHbii mMaTe-
puan — cTpoeHue
HaCceKoMoro

10

Tunbl pa3su-
TUA Haceko-
MbIX

Pa3BuTME C HEMOSHLIM
rnpespaLLeHueMm. [pynmbl
HacekoMbIX. PassuTue C
MOJIHbIM NpeBpaLleHu-
eM. [pynnbl HaCeKOMbIX.
Ponb KaXxxgow ctaguu
Pa3BUTUS HACEKOMbIX

N3yunTb TUMbI
pa3BUTUS Hace-
KOMbIX

XapaKkTepu30BaTb TUMbl pa3Bu-
TS HACEKOMBIX.

OBbACHSTb MPUHLMMBLI KNaccu-
UKaLMM HACEKOMBbIX.
YcTaHaBnMBaTb CUCTeMaTuye-
CKYI0 MPUHAANEXHOCTb Hace-
KOMbIX.

BbiSIBNSITb pa3finuns B passu-
TUWM HACEKOMBbIX C MOJHbIM U
HEMoHbIM NpeBpaLLeHNEM

Fep6apHbii maTe-
pwan — TMnbl
pa3BUTUSA HaceKo-
MbIX

8. Tun Xopposblie. becuepenHbie. Hagknacc Pbi

6b1 (6 4)

11

Haaknacc Pbi-
6bl. O6bwan xa-
paKTepuCcTUKa,
BHellHee
CcTpoeHue

OcobeHHOCTN BHELIHE-
ro CTPOeHusi, CBA3aH-
Hble C 06bUTaHWEM B BO-
Je.

CtpoeHune n dyHKLmMK
KOHeYHocTen. OpraHbi

N3yuuTb 0CO-
H6eHHOCTM BHELL-
Hero CTpoeHus,
CBSI3aHHbIE C
0bUTaHWEM B BO-

ae

XapakTepu3oBaTb 0CO6EHHO-
CTU BHELUHEro CTpoeHus pbld B
CBSI31 CO Cpeoi 0buTaHus.
OceauBatb npuémbl paboThbl C
OnpesaenuTeNieM XUBOTHbIX.
BbisiBnaTh YepTbl NpUcnocob-

BnaxHble npenapa-
Tbl «PbIbbI»

suiowroung
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[podonxeHue

c o OCHOBHble BMAbl AESATENIbHOCTH
g £ TeMma Copaep)xaHue Uenesas 2 § o6yvarowmxca Ha ypoke/ Wcnonbsosahue
c YCTaHOBKa ypoKa R BHEYPOUHOM 3aHATHM o6opynoBaHue
60oKOBOWA NIMHMK, Opra- NIEHHOCTW BHYTPEHHEro CTpoe-
Hbl C/TyXa, paBHOBECHS. HUS pbl6 K 0bMTaHMIO B BOZE.
JlaboparopHas pa- Habntogatb n onucebiBaThb
6ora N° 6 BHELUHee CTpoeHune 1 0cobeH-
«BHelwHee cTpoeHuWe K HOCTW NepeaBuXeHns poib B
0C0beHHOCTW Nepeasu- X0Ae BbINoSHeHus1 nabopatop-
XXEHNS pblbbI» HOW paboTbl.
Cobnopath npasuna nosege-
HUS B KabuHeTe, obpalleHus ¢
nabopaTopHbIM 060pyAOBaHu-
eM
12 | BHyTpeHHee OnopHo-aBuraTenbHas N3yunTb BHY- 1 YcTaHaBnMBaTh B3aMMOCBA3b BnaxHble npenapa-

CcTpoeHue pbib

cuctema. Ckenet He-
MapHbIX W NapHbIX Mias-
HuKoB. CKeneT ronosbl,
ckenet xabp. OcobeH-
HOCTW CTPOEHWS U
(YHKLMN CUCTEM BHY-
TPeHHWX opraHoB. Yep-
Tbl 6051ee BbICOKOro
YPOBHS OpraHu3avuu
pblb MO CPaBHEHUIO C
NAHUETHUKOM.
JlabopatopHas pa-
6ora N° 7

(N0 ycMompeHuto yyu-
meiA)

«BHYyTpeHHee cTpoeHue
pbl6bI»

TpeHHee CTpoe-
HWe pbibbl

CTPOEHMS OTAENbHbIX YacTell
ckeneta pbib 1 UX QYHKUMNA.
BbisiBNSATb XapaKTepHble YepTbl
CTPOEHMS CUCTEM BHYTPEHHMX
OpraHos.

CpaBHMBaTb 0CO6EHHOCTY
CTPOEHUS U YHKLMA BHYTPEH-
HUX OpraHoB pblb ¥ NaHUETHM-
Ka.

XapakTepu3oBaTb YepTbl YC-
NOXHEHWS OpraHM3aLuum poi6

Tbl «PbI16bI»
Mopenb — Ckenet
pbI6bl

Q?
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9. Knacc 3eMmHoBoAHble, unn AMpubun (4 4)

13 | CrpoeHue n XapaKTepHble YyepThbl N3yunTb YepThl YcTaHaBMBaTh B3aMMOCBA3b BnaxHble npenapa-
AeATeNIbHOCTb CTPOEHNS CUCTEM BHY- CTPOEHUS Cu- CTPOEHWS OpPraHoB M CUCTEM Tbl «36MHOBOAHbIE»
BHYTPEHHMUX TPEHHWX OpraHoOB 3eM- CTEM BHYTpEH- OpraHoB C UX QYHKUMAMMN U
OpraHoB 3eM- HOBOZHbIX MO CpaBHe- HWX OpraHoB cpenon 0buTaHms.

HOBOAHbIX HUIO C KOCTHbIMK pblba- | 3eMHOBOAHBIX CpaBHuBaTb, 0606WaTb WH-

MKn. CXOACTBO CTPOEHMSI | MO CPABHEHMIO C hopMaumo 0 CTPOEHUN BHY-

BHYTPEHHWUX OpPraHoB KOCTHbIMK pblba- TPEHHUX OpraHoB aMbubuin u

3eMHOBOAHbIX U pbl6 7 pblb, Aenatb BbIBOAbI.
Onpepenatb YepTbl 6bonee Bbl-
COKOW OpraHM3aLmmn 3eMHo-
BOAHLIX MO CPAaBHEHMIO C pPbl-
6amu

10. Knacc Mpecmbikatowmecs, unu Pentunum (4 4)

14 | BHyTpeHHee CxoAcTBO M pasnnyms N3yunTb YepThl YcTaHaB/MBaTh B3aMMOCBA3b BnaxHble npenapa-
CTpoeHue n CTPOEHMS CUCTEM BHY- CTPOEHUS CU- CTPOEHMS BHYTPEHHUX Opra- Tbl «[TpecMblKato-
>u3Hepnes- TPEHHWUX OpraHoB, npe- CTEM BHYTpEH- HOB M CCTEM OpraHoB penTu- Lmecs»
TeNIbHOCTb CMbIKaIOLWMXCS 1 3eM- HUX OpPraHoB, NN, X DYHKUMIA 1 cpeabl
npecMbiKato- HOBOAHbIX. YepTbl npu- NpecMbIKato- obuTaHus.
1T17 ) (] cnocobneHHoCTH LMXCca no cpas- BbisiBnaTb yepTbl 6onee BbiCo-

NPecMbIKaoLWMXCs K
XU3HW Ha cylue, Pas-
MHOXEHWE U Pa3BUTHE.
3aBMCMMOCTb rOA0BOrr0
XXM3HEHHOro LMKna ot
TeMnepaTypHbIX yCno-
BUN

HEHUIO C 3EMHO-
BOAHbIMU

KO OpraHu3aunn npecMblka-
IOLLMXCS O CPABHEHMIO C 3EM-
HOBOAHbIMMU.
XapaKTepu3oBaTb NPOLECCHI
Pa3MHOXEHWS U Pa3BUTUS fe-
TEHbILLEN Y NPECMbIKAOLLMXCS.
Mcnonb3oBaTh MHGDOPMALIMOH-
Hble pecypchbl Anst NOArOTOBKM
Npe3eHTaLmMn NpoekTa o roao-
BOM XW3HEHHOM LMKNE penTu-
nui, 3a60Te 0 NOTOMCTBE

suiowroung
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lMpodosixkeHue
ca OCHOBHble BMAbl AESATENIbHOCTH

g < Tema Conepx«aHue Uenesas 2 § obyuarowmxcs Ha ypoke/ Wcnonb3osahue

c YCTaHOBKa ypoKa R BHEYPOUHOM 3aHATHM o6opynoBaHue

11. Knacc Mtuubl (9 u)

15 | O6bwas xapak- B3anMmocBA3b BHeWwHero | M3yuntb B3au- 1 XapakTtepu3oBaTb 0COBEHHO- Yyueno Mruupl, MNe-
TepucTukKa CTPOEHMS 1 NPUCMOCO- MOCBS13b BHELL- CTW BHELUHero CTPOeHWUs NTu, pbsi MTULBI, MUKPO-
Knacca. BHew- | 61eHHOCTV NTUL K No- Hero CTpoeHus u B CBSI3U C UX NpucnocobneH- npenapatbl «[epbs
Hee CTpoeHue NETy. Tunbl NepLeB U UX npucrnocobneH- HOCTbIO K NONETY. NTUL»
nTiy dyHKUMK. YepTbl CX0A- | HOCTW NTWL K MO- O6bACHATL CTPOEHME U PYHK-

CTBa W pasnnmums nokpo- | Nérty UMM NepbeBoro Nokposa Tena

BOB NMTUL, N PENTUIUM. nTuy,.

JlabopaTtopHas pa- YcTaHaBMBaTh YepThl CX04-

6ota N° 8 CTBa W pa3nnyms NoKpoBOB

«BHelwHee cTpoeHue NTUL M PENTUANA.

nTuubl. CTpoexue ne- N3yyaTb 1 onucbiBaTb 0CObEH-

pbeB» HOCTU BHELLUHEr0 CTPOEHNS
MTWUL B XOAE BbINONHEHNS Na-
6opaTopHOM paboThl.
Cobniopatb npasuna paboTsl B
kabuHeTe, obpalleHuns ¢ na-
6opaTopHbIM 060pyA0BaAHMEM

16 | OnopHo-ABHK- 3mMeHeHus cTpoeHus N3yuuTb 0CO- 1 YcTaHaBn“BaTh B3aMMOCBS3b Ckenet ronybs
ratesbHas cu- CKeneta NTWL B CBA3M C 6eHHOCTH ckene- BHELLHEr0 CTPOEHMUS U CTpoe-
cTeMa nTuy npUCcnocobeHHOCTbIO K | Ta NTWUbI, CBS- HUS CKefieTa B CBA3MW C NpUCno-

nonéty. OcobeHHoCTH
CTPOEHUS MyCKynaTypbl
n eé dyHkumn. Mpuun-
Hbl CpacTaHus OTAeNb-
HbIX KOCTEN CKeneTa
nTuy,.

3aHHbIE C Noné-
TOM

COH6NEHHOCTBIO K MONETY.
XapaKTepu3oBaTb CTPOEHME K
(YHKLUMM MbILIEYHON CUCTEMBI
nTuy,.

N3yyaTb M onucbiBaTb CTpoe-
HWe CKeneTa NTUUbl B npouec-
ce BbIMOSIHEHMs1 nabopaTtop-
HOW paboTbl.

o)

(\
&)

()

NWRNAdOL1LHVEM

suiouwound
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JlaboparopHas pa-
6ora N° 9
«CTpoeHue ckeneta
NTULbI»

Cobntopatb npasuna paboTsl B
kabuHeTe, obpalleHus ¢ na-
6opaTopHbIM 060pyAOBaHMEM

12. Knacc Mnekonutatowme, unu 3sepu (10 y)

17 | BHyTpeHHee
cTpoeHue mne-
KOonUTaloLWwmXx

OcobeHHOCTH CTpOeHMS
OMOPHO-ABUraTENbHON
cucTeMbl. YpoBeHb op-
raHM3aUnmu HEPBHOMN CH-
CTEeMbl MO CPABHEHMIO C
APYrMMU NO3BOHOYHbI-
MUW. XapaKTepHble yep-
Tbl CTPOEHMS MULLEBa-
PUTENbHOW CUCTEMBI KO-
MbITHBIX U FPbI3YHOB.
YCNoXHeHne CTpoeHus
N DYHKUNIA BHYTPEHHMX
OpraHos.
JlabopaTtopHas pa-
6ora N° 10
«CTpoeHune ckeneta
MNIEKOMUTAIOLNX»

N3yunTb ckenet
U BHYTpPEHHEe
CTPOEHMe Mne-
KOMUTAKLWKUX

OnwucbiBaTb XapakTepHble 0Co-
HEeHHOCTM CTpOeHMSst U DYHK-
LM OMOPHO-ABUraTENbHON CU-
CTEMbI, UCMOJIb3YS NPUMEPbI
XMBOTHbIX pa3HbIX cpea obu-
TaHus.

MpoBoanTb HabnoaeHns u
(UKCMpOBaTb WX pe3ynbTaThl B
X0Ae BbINoHeHus1 nabopatop-
HOW paboTbl.
XapakTtepu3oBaTb 0COBeHHO-
CTU CTPOEHUS CUCTEM BHY-
TPEHHWUX OpraHoB MAeKonuTa-
IOLMX NO CPABHEHUIO C penTu-
NNSMA,

AprymMeHTMpoBaTh BbIBOAbI O
NPOrpeccMBHOM pPa3BUTUU
MIEKONMUTAIOLLMX.
Cobniopatb npasuna paboTsl B
kabuHeTe, obpalleHuns ¢ na-
6opaTopHbIM 060pyAOBaHNEM

BnaxHble npenapa-
Tbl «Kponuk», Cke-
NeT MIeKonuTalo-
Lero

4. TemaTnyeckoe nnaHMposaHue Matepnana B 8 knacce «bUOJIOITUA. YEJTOBEK>»

Beepenue (2 u.)

YacTb 1. 06wwummn 0630p opraHm3Ma yenoBeka
YacTb 2. OnopHo-ABuraTesibHasa cucrema
YacTb3. KpoBb KpoBoobpalleHue

Yactb 4. [AbixaHue
Yactb 5. MNuesapexune

suiowroung
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Yactb 6. ObMeH BeLecTB

YacTb 7. Bolgenexue

YacTb 8. Koxa

YacTtb 9. JHAOKPUHHAA cucTeMa

o)

(\
&)

()
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Yactb 10. HepBHas cuctema A
Yactb 11. OpraHbl YyBCTB. AHanM3aTopkl m
YacTb 12. MNoBegeHue v ncuxuka >
Yactb 13. MHaMBMAyanbHOE pa3BuTME OpraHM3Ma T
-
O
TeMma Copep)xaHue LleneBas onm OcHOBHble BUAbl AeATENbHOCTH WUcnonb3oBaHue T
S £ yCTaHOBKa ypoKa 2 ] o6yvarowmxca Ha ypoke/ o6opypoBaHue
= S 7 BHEYPOYHOM 3aHATUMN AN
I
1. OpraHusM yenoBeka. O6wmii 0630p (5 yacos) <
1 Knetka: cTpoe- CTpoeHue opraHusma N3yunTb CTpoe- 1 Ha3blBaTb OCHOBHblE YaCTy Mukpockon uud-
HUe, XuMnye- yesnoBeKa: KneTku, TKa- HUe, XuMunye- KneTkn. OnucbiBaTb PYHKLUMM poBOM, MMKPO-
CKMIA COCTaB W HW, OpraHbl, CUCTEMBbI CKWUMN COCTaB opraHonaoB. O6bACHATL NOHS- npenaparbl, na-
XU3HegesTeNb- opraHoB. MeTtogbl u3y- KNETKM TaK Xe The «hepMeHT». 6opaTtopHoe 060-
HOCTb YEHMS XMBbIX OpraHu3- npoLecchl Xu3- Pa3nnuaTb npouecc pocta u pyAoBaHue
MOB: HabnoaeHue, n3- HeAesTeNbHOCTY Mpouecc pa3BuUTHs.
MepeHUne, 3KCNEePUMEHT. OnucbiBaTb NpoOLECC AeNeHns
JlabopatopHas pa- KeTKMU.
6ora N2 1 «Je#n- BbinonHsaTb nabopaTopHbIN
cTBME (pepMeHTa Ka- OnbIT, HabnAaTb Nponcxoas-
Tajia3bl Ha NEPOKCHA e sBneHns, GuKCcUpoBsaTb pe-
Bogopona 3y/nbTathl HabnaeHns, aenatb
BbIBOAbI.
Cobntopatb npasuna paboTbl B
kabuHeTe, obpalyeHns c nabo-
paTopHbIM 060pyAOBaHMEM o
TkaHu CTpoeHue opraHu3Ma 06061WMTb 1 1 | OnpepenaTb NOHATUA: «TKaHb», Mukpockon uund- g
2 yesioBeka: KeTku, TKa- yrnybuTb 3Ha- «CUHAMNC», «KHENpornms». pOBOM, MMKPO- o
HW, OpraHbl, CUCTEMbI HUS YYaLLUXCs O Ha3biBaTb TWMbI U BUAbI TKaHEI npenapaTtbl TKa- <
MO3BOHOYHbIX XUBOTHbIX. HeW 0
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A4

opraHoB. MeTtoabl K3y-
YEHWS XUBbIX OpraHu3-
MOB: HabntoaeHue, n3-
MEpEHWE, IKCNEPUMEHT.
JlabopaTopHas pa6o-
Ta N2 2 «<Knetkn n
TKaHW Nog MUKpPO-
CKOIoM »

pa3HbIX BUAax
TUMOB TKaHeW
yenoseka

Pa3nunyatb pasHble BUAbI U TUMbI
TkaHei. OnucbIBaTb 0COBEHHO-
CTV TKaHeW pa3HblX TMMOB.
Cobntogatb npasuna obpale-
HMS C MUKPOCKOMOM.
CpaBHWBaTb MANTIOCTPALMK B
yyebHuke ¢ HaTypanbHbIMM 06b-
€KTaMMW.

BbinonHsATL HabnogeHue ¢ no-
MOLLbIO MMKPOCKOMa, OMUChI-
BaTb pe3ynbTaThl.

Cobntogatb npasuna paboTbl B
kabuHeTe, obpalleHns ¢ nabo-
paTopHbIM 060pyAOBaHMEM

2. OnopHo-ABUraTenb

Has cucteMa. (8 yacoB)

3 Ckenert. Ctpoe-
HWe, COCTaB M
coefiMHeHWe Ko-
cTen

Onopa v aBuxXeHue.
OnopHo-aBuraTenbHas
cuctema. Metoabl U3y-
YEHWS XKMBbIX OpraHu3-
MOB: Habnoaexune, u3-
MepeHwe, 3KCNePUMEHT
JlabopaTopHas pa6o-
Ta N2 3 «CrpoeHue
KOCTHOM TKaHM».
JlabopatopHas pa6o-
Ta N2 4 «CocraB Ko-
cren»

N3yunTb CTpoe-
HWe, COCTaB U

TWUMbl COeAnHe-
HUS KOCTEN

HasblBaTb YacTu ckenerta.
OnucbiBaTb YHKUMM CKeneTa.
OnucbiBaTb CTPOEHWe Tpybua-
TbIX KOCTE W CTPOEHWE CyCTa-
Ba.

PacKpbiBaTb 3HaueHWe HaaKoCT-
HWLbI, XpsiLla, CYCTaBHOIA
CYMKM, ry64aToro BeLLECTBa,
KOCTHOMO3IOBOIA MOSIOCTH, XEnN-
TOro0 KOCTHOrO MO3ra.
OBbSACHSATb 3HAYEHME COCTABHbIX
KOMMOHEHTOB KOCTHOW TKaHMW.
BbINOMHATL 1abopaTopHble
OMbITbl, PUKCUPOBATb.

PaboTa c Mynsixom
«Ckenet yenoseka»
, NabopaTtopHoe
obopynoBsaHue ans
NpoBeAeHns Onbl-
TOB.

INEeKTPOHHbIE Ta-
6nnubl v Nnakatbl

4 Ckenet ronosbl
“ TynoBuLa

Ckenet ronoBbl U Tyno-
BuLa CkeneTt KOHeYHo-
cTen.

CTpoeHue ckeneta nos-
COB KOHEYHOCTEW, BEpX-

N3yuutb cTpoe-
HUe 1 0cobeH-
HOCTU CKeneTa

rOMI0BbI U TyNO-
BULLA

OnucbIBaTb C MOMOLLbIO UNTIO-
CTpauun B y4ebHUKE CTPOEHME
yepena.

HasbiBaTb OTAENbI NO3BOHOYHM-
Ka W 4acT¥ NO3BOHKaA.

PaboTa ¢ Mynsxom
«CKkeneT venoseka»
JNEKTPOHHbIE Ta-
6a1Ubl M NNaKaThl

suiowroung
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No
n/n

Tema

Copaep)xaHue

LleneBas
yCTaHOBKa ypoKa

Kon-Bo

yacoB

OCHOBHbIE BHAbI AEATENbHOCTH
obyuarowmxcs Ha ypoke/
BHEYPOYHOM 3aHATUM

lMpodosixkeHue (\7

WUcnonb3oBaHune
o6opypoBaHue

Hel M HUXXHEN KOHeYHo-
cTen

PackpblBaTb 3HauyeHWe YacTen
NO3BOHKa.

O6BSACHATL CBA3b MeXay CTpoe-
HUEM U (DYHKLIMSIMU NO3BOHOY-
HWUKa, FPyAHOW KNEeTKM

CkeneT KOHeu-
HocTeln
n.p

CKeneT KOHeYyHoCTel
CTpoeHue ckeneTa nosi-
COB KOHEYHOCTEl, BEpX-
HEN U HUXXHEW KOHEeYHo-
ctei. «MccnepoBaHue
CTpOEeHMUs NJ1Ie4eBoro
nosica»

N3yunTb CTpoe-
HWe cKeneta no-
SICOB 1 cB0O6OA-
HbIX KOHEYHO-
cTen

Ha3biBaTb YacTu cBOHOAHBIX KO-
HEYHOCTEN M MOSICOB KOHEYHO-
CTeMn.

OnucbiBaTb C MOMOLLbIO UNNIO-
CTpauMn B y4ebHUKe CTpOeHue
cKeneTa KOHeYyHocTeM.
PacKpbIBaTb NPUYUHY pa3nyms
B CTPOEHMWM MOSICA HUXKHMX KO-
HEYHOCTEN Y MYXXUNH U XKEHLLMH.
BbisBNST 0COBEHHOCTM CTpOE-
HUA CKeNneTa KOHeYyHoCTel B XOo-
e HabnAEHUs HaTypanbHbIX
obbekToB

PaboTa ¢ MynskoMm
«Ckenet yenoseka»
JNEKTPOHHbIE Ta-
611Ubl U NnakaThl

Nepsas no-
MOLUb Npu Tpas-
Max: pacTsaxe-
HUM CBHA30K, Bbl-
B1Xax CyCTaBOB,
nepenomax Ko-
cTen

Onopa v aBuXeHwe.
OnopHo-aBuraTenbHas
cuctema. MpodunakTu-
ka TpaBmaTtusma. llep-
Basi NOMOLLb Npu TpaBs-
Max OMOpHO-ABUraTenb-
HOM CUCTEMBI

N3yunTb Npné-
Mbl NEPBOM MO-
MOLLM B 3aBUCK-
MOCTMW OT BMAa
TpaBMbl

Onpepenstb NOHATMSA: «pacTs-
XEHME», «BbIBUX», «NEPEIOM»,
HasbiBaTb Npu3HaKu pasiMyHbIX
BMAOB TPaBM CYCTaBOB U KO-
CTEeW.

OnucbiBaTb NpUEMBI NEpBON Mo-
MOLLM B 3aBMCUMOCTM OT BMAa
TpaBMbl.

AHanu3unposaTtb 1 0606LWWaTh
WHOpMaLMIo 0 TpaBMax onop-
HO-ABUraTeNbHON CUCTEMbI U

PaboTa ¢ Mynsxom
«Ckenet venoseka»
JNEKTPOHHbIE Ta-
6nnubl M nnakaTtbl

L

NWRNAdOL1LHVEM

suiouwound
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6v

npuémax okasaHusi NepBon no-
MOLUM B X04e pa3paboTku K
OCYLLECTBNEHNS FO0BOrO Mpo-
ekTa «Kypcbl nepBoi NoMoLLM
ANS1 LUKONTbHUKOB>»

MbiLWLbI

Onopa 1 gBuXeHue.
OnopHo-asuraTenbHas
cucrtema. Metoabl nsy-
YEHWS XUBbIX OpraHu3-
MOB: HabntoaeHue, u3-
MepeHue, 3KCNEPUMEHT.
lNpakTnyeckas pa-
60ora «U3yueHune
pacrnonoxXeHus
MblLUL FOJI0BbI»

PacKpbITb CBSA3b
DYHKLMN U
CTPOEHMS, a
TaKXe pa3nuuunit
MeXAay rnaaku-
MW U CKENETHbI-
MU MblLILIAMK
yenoseka

PackpbiBaThb CBA3b (DYHKLMK W
CTPOEHWSI Ha NpUMepe pasfiun-
YWl MeXAY FNaaKUMK U CKeneT-
HbIMW MbILILIAMW, MUMUYECKUMU
W XEBATENbHLIMU MbILLLLAMM.
OnucbiBaTb C NOMOLLbIO UAMIO-
CTpauuii B yyebHuKe CTpOeHue
CKENETHOWN MblLLLIbI.
OnucbIBaTb YCI0BUS HOPMalb-
HOW paboTbl CKENETHBIX MbILL,.
Ha3biBaTb OCHOBHbIE FpynMbl
MblLL. PacKpbiBaTb MPUHLAM
KPEMIeHUs CKENETHbIX MbILLL
pasHbIX YacTen Tena.
BbiSiBNSTH 0COBEHHOCTYH pacno-
NOXEHWUS MUMUYECKMX U XKEBa-
TENbHbIX MbILLL, B X0Ze Habno-
[IEHUSI HaTypa/bHbIX 06BEKTOB

Mukpockon uuno-
poOBO#1, MUKPO-
npenapartbl Mbi-
LUIEYHOMW TKaHM.
JNEKTPOHHbIE Ta-
6nuupbl

PaboTa MbIiwL

Onopa U ABVXXEHUE.

OnopHo-asuraTenbHas
cuctema. Metoabl m3y-
YEHUA XKUBbIX OpraHns-
MOB: HabnoaeHue, ns-
MEPEHNE, SKCMEPUMEHT

O6bACHUTL Me-
XaHu3M paboTbl
MbILUL, ¥ NpUYK-
Hbl HaCTynneHus
YTOM/IEHMS.
CpaBHUTb AOMHa-
MWYECKYI0 1 CTa-
TUYeckyto pabo-
Ty MbILLUL.

OnpeaensiTb MOHATUS «MbILLLbI-
aHTaroHUCTbI», «MblLLLbI-CUHEP-
MUCTbI».

O6bACHATb YCNOBKSI ONMTUManb-
HOM paboTbl MbiLLL,.

OnwcbiBaTh Ba BMUAA paboThl
MbILLILL.

O6BACHATb MPUYMHBI HacTynne-
HUS| YTOMJIEHUS MbILLUL, U CPaB-
HWBaTb AMHAMWUYECKYI M CTaTy-
4ecKyto paboTy MblLUL, MO 3TOMY
MpU3HaKy.

dopMynMpoBaTh NpaBunia ruru-
eHbl (OU3NYECKUX HArpy30K

LUundposas nabo-
paTopus no pu-
3uonorum (AaTumk
cusiomep)

suiowroung
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lMpodosixkeHue

OIE
z:

Tema

Copaep)xaHue

LleneBas
yCTaHOBKa ypoKa

Kon-Bo

yacoB

OCHOBHbIE BHAbI AEATENbHOCTH
obyuarowmxcs Ha ypoke/
BHEYPOYHOM 3aHATUM

Ucnonb3oBaHune
o6opypoBaHue

3. KpoBb n kpoBoo6paiieHue (9 yacos)

9

BHyTpeHHsS
cpepa. 3Hauye-
HWe KPOBU 1 eé
COCTaB.

TpaHCnopT BeLecTs.
BHYTpeHHAa cpeaa op-
raHn3Mma, 3HayeHue eé
nocTosHcTea. Kpose-
HOCHas u numdaTtuye-
cKkas cuctembl. KpoBb.
Jiumda. MeToapl u3syye-
HUSI XMBbIX OpraHu3-
MOB: Habnoaexue, us-
MepeHue, IKCNEPUMEHT.
JlabopatopHas pa6o-
Ta N2 5 «CpaBHeHue
KpoBM 4yenoBeka c
KpOBbIO NIArYLWKN»

N3yunTb BHY-
TPEHHIOI0 cpeny
OpraHu3ma ye-
noBeka, eé
CTpOeHue, co-
CTaB n yHKUNK

[y

Onpenensitb MOHSATUSA: «rOMEO-
CTas», «(OPMEHHbIE SNEMEHTI
KPOBM», «Mna3Ma», «aHTUTEH»,
«AHTUTENO.

O6bACHATb CBA3b MEXAy TkaHe-
BOW XWAKOCTbIO, TMM@ON 1
N1a3Moi KPOBW B OpraHu3Me.
OnucbiBaTb GYHKUMK KPOBH.
HasblBaTb (yHKLMW 3pUTpOLM-
TOB, TPOMOOLMTOB, NENKOLMTOB.
OnwucbiBaTb BKIAA PYCCKOW Ha-
YKV B pa3BuTue MEAULMHBI.
OnucbiBaTh C NOMOLLbIO UASTHO-
CTpaumii B yuyebHuke npouecc
CBEPTbIBAHWS KPOBM W (harouu-
TO3.

BoinonHsTb nabopaTopHble Ha-
6nioaeHns ¢ NOMOLLbIO MUKPO-
cKona, (uMKCMpoBaTb pesynbTa-
Tbl HabNOAEHNI, AenaTb BbIBO-
Abl.

Cobnopatb npasuna paboTbl B
kabuHeTe, obpalyeHns c nabo-
paTopHbIM 060pyAOBaHMEM

Mukpockon uuno-
poOBOM, MUKPO-
npenaparbl

10

[iB1xeHue Kpo-
BM MO cocyaaM.

TpaHcrnopT BeLlecTs.
KposeHocHas n numda-
TUYecKas CUCTEMbI.
KpoBsiHoe faBneHve u

N3yunTb npuumn-
Hbl ABUXEHMS
KpOoBW Mo cocy-
faM

OnucbiBaTb C MOMOLLbIO UANIO-
CTpauui B y4ebHMKe CTPOeHue
cepaua 1 Npouecc cepaeyHbIX
COKpaLLEHWHN.

Lncdposas nabo-
paTopusi no pu-
3uonorum (AaTumk
YCC)

)

()

(\

NWRNAdOL1LHVEM
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TS

nynsc. MeToabl U3yye-
HUSI XKMBbIX OpraHu3-
MOB: HabntoaeHue, n3-
MepeHue, IKCNEPUMEHT.
lMpakTnyeckas pa-
6ora «Onpepenexnune
YCC, ckopoCTH Kpo-
BOTOKa», «Uccnepo-
BaHue pedneKTopHo-
ro NPMTOKa KPOBM K
MbILLLIAM, BKJ1HOYUB-
wMMmcs B paboty»

CpaBHMBaTb BUAbl KPOBEHOCHbIX
COCY/I0B Mexay Coboi.
OnucbiBaTb CTPOEHME KPYroB
KpoBoobpaLleHusl.

MoHWMaTb pa3nuyme B MCMONb-
30BaHUM NpunaraTenbHoro «ap-
TepuanbHbIN» NPUMEHUTENBHO K
BMAY KPOBM M K COCyAaM

11

Perynaums pa-
6oTbl cepaLa u
cocynos. lNpea-
yrnpexaeHue 3a-
6oneBaHui
cepaua n cocy-
AoB

KposeHocHas n numda-
TUYecKas CUCTEMBI.
Bpea TabakokypeHus.
MeToabl U3y4YeHUs Xu-
BbIX OPraHM3MOB: Ha-
bnoaeHne, namMepeHue,
3KCNEPUMEHT

lNMpaktnyeckas pabo-
Ta «[loKa3aTenbCTBO
Bpeaa tabakokype-
HUS»

N3yuntb paboTy
cepaua ot du-
3MYECKMX Harpy-
30K W BIMSIHUA
HeraTUBHbIX
(haKTopOoB OKpY-
Xalolen cpeasl

PacKkpbiBaTb MOHATUS: «TPEHM-
POBOYHbIN 3PPEKT», «DYHKUN-
OHanbHasa npoba», «aassias
MOBSA3KA», «XKIyT».

O6bACHATbL BaXHOCTb CUCTEMA-
TUYECKUX (PU3NYECKUX Harpy30K
ANt HOPMAJTIbHOO COCTOSIHUS
cepaua.

PasnunuaTb Npu3Haku pasnny-
HbIX BUAOB KPOBOTEYEHW.
AHanu3nposaTtb 1 0606LwWaTh
MHGOPMaLMIO O NOBPEXAEHUAX
OpraHOB KPOBEHOCHOW CUCTEMBI
W NpUéMax OKasaHus NepBoMn
MOMOLUM B X04e NPOAO/KEHNS
paboTbl HaZ rOTOBLIM NPOEKTOM
«Kypcbl nepeon nomowu ans
LUKOJTbHUKOB>»

LUndposas nabo-
paTopusi no pu-
3uonorum (apre-
pranbHOro pas-
neHun)

suiowroung
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lMpodosixkeHue

Tema Copaep)xaHue LleneBas on OcHOBHble BUAbl AeATEeNIbHOCTH WUcnonb3oBaHune
g £ YCTQHOBKA ypoOKa 2 § o6yvarowmxca Ha ypoke/ o6opypoBaHue
= ST BHEYPOUYHOM 3aHATUM
112 | O606wweHne YKpenneHue 340p0BbSi. BocnuTaHue 6e- | 1 Pa3nuuatb NpuU3HaKW pasnny- LUudposas nabo-
no teme 3 BnunsHue pusmnueckunx PEXHOro OTHO- HbIX BUAOB KPOBOTEYEHWIA. paTopusi no pu-
BnusHue Gusmn- | ynpaXHeHWid Ha OpraHbl | LUEHMS K CBOEMY OnucbiBaTb C MOMOLLBIO UAIO- 3uonorun (AaTumk
Yeckmx ynpax- 1 CUCTEMbI OPraHoB. 3[10pOBbIO, Npu- CTpaumun B yyebHuke mepbl oka- | YCC mn aptepm-
HEHWI Ha cep- MeToabl M3YYEHUS XKu- BUTWE WUHTEpeca 3aHus NepBOV MOMOLLYM B 3aBU- | a/IbHOrO JaBne-
AeYHO-cocyamn- BbIX OpraHuW3MoB: Ha- K U3y4YeHuio CMMOCTH OT BMAA KpoBOTEYe- HMA)
CTYIO CUCTEMY. bnoaeHne, usmMepeHue, npeamerta. HUS.
3KcnepuMeHT. fpaxkTun- BbINOAHATL ONbIT — 6paThb
yeckas pabora byHKUMOHaNbHY0 npoby; ¢uk-
«®yHKLMOHaNbHaA CMpOBaTb pe3ynbTaThl; NPOBO-
cepaevHo-cocyam- OUTb BbIYUCIIEHNUS U AenaTb
cras npo6a» OLIEHKY COCTOSIHWSA Ccepaua o
pesynbTartam onbiTa.
Cobntopatb npasuna paboTbl B
kabuHeTe, obpalueHns ¢ nabo-
paToOpHbIM 060pyAOBAHMEM.
AHanu3nposaTtb 1 0606LwWaTh
WH(OPMaUMIO O NOBpeXAeHNAX
OpraHoOB KPOBEHOCHOW CUCTEMbI
W NpuéMax OKasaHus NepBon
MOMOLLM B X04Ee NPOAOSIKEHUS
paboTbl HaJ rOTOBbLIM NMPOEKTOM
«Kypcbl nepson nomowu ans
LLIKOSIbHNKOB>»
4. ObixaTenbHas cucrema (5 yacos)
13 | CrpoeHue ner- [bixaHve. [bixaTenbHas N3yumntb cTpoe- 1 | OnwucbiBaTb CTPOEHME NETKUX Lindposas nabo-

kux. [a3006mMeH
B NTIErKMX U TKa-
HEX.

cucteMma. MazoobmeH B
NErkmx n Tkavax. Mero-
Abl N3YYEHUS XKUBbIX

HUe nerkux u
MEXaHW3M raso-
obmMeHa.

yenoseka. ObBLACHATb Npenmy-
LeCTBa anbBeoNgPHOro cTpoe-
HWUS NErknx no CpaBHEHUIO CO

paTopusi No 3KO-
norum (paTumk
OKHNCHU yrnepopaa,

o)

(\
&)

()

NWRNAdOL1LHVEM

suiouwound
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OpraHu3MoB: Habnoge-
HWe, U3MepeHne, Kcne-
PUMEHT.
JlaboparTopHas pa6o-
Ta N2 6 «Cocras
BAbIXaeMoro M Bbigbl-
XaeMmoro Bo3gyxa»

CTPOEHMEM NErKuUX y npeacra-
BUTENEN APYruX KNacCoB Mo3BO-
HOYHbBIX XUBOTHBIX.
PackpbiBaTb posib reMornobuHa
B ra30o06bMeHe.

BbinonHsTb NabopaTopHbii
OMbIT, AeNaTb BbIBOA MO pe3y/ib-
TaTaM OnbITa.

Cobntopatb npasuna paboTbl B
kabuHeTe, obpalleHns ¢ nabo-
paTopHbIM 060pyA0BaHMEM

Kucnopoaa,
B/TAYKHOCTH)

14 | [bixaTenbHble [bixaHve. [bixaTenbHas CcopmuposaTtb OnucbiBaTb dyHKUMM Anadpar- Lndposas nabo-
ABWKEHNS. cuctema. Bpea Tabako- | 3HaHMS O Mexa- Mbl. paTopus no pu-
KypeHus. MeToabl u3y- HU3Me AblXa- HasblBaTb OpraHbl, y4acTByio- 3uonorun (AaTumk
YEHMS XKMBbIX OpraHu3- TeNbHbIX ABUXE- LuMe B npouecce AblXaHusl. 4acToTbl AblXa-
MOB: HabnoaeHve, n3- HWW, pa3BuBaTb BbINonHATL NabopaTopHbIN HUS)
MepeHue, SKCNEePUMEHT. | MOHATUE «ra3o- OMbIT Ha roTOBOM (MNK U3roTOB-
JlaboparopHas pa- obMeH» NIEHHON CaMOCTOSITENBHO) Mofe-
6ora N2 7 «/[Jbixa- nn, HabnaaTb NpoucxoasaLme
TeJIbHble ABMKEHNS » SIBNEHNS W ONUCbIBaTb Npouec-
Perynsuusa abixaHus Cbl BAOXA M BblAOXa.
Cobniopatb npasuna paboTbl B
kabuHeTe, obpalyeHns ¢ nabo-
paTopHbIM 060pyAOBaHNEM
15 | bonesHu opra- [MrneHa opraHos Abixa- | [o3HaKOMUTLCH PackpbiBaTb MOHATUE «KWU3HEH- Lndposas nabo-

HOB AbIXaHUA.

Hus. 3abonesaHus op-
raHoB AblXaHus U nX
npegynpexaexue. WH-
(heKuMoHHble 3abonesa-
HUS 1 Mepbl UX Npodu-
NakTuKW. Bpea Tabako-
KypeHus.
MpakTnyeckasa pa6o-
Ta «OnpegeneHune
3a-s

C OCHOBHbIMMU
Buaamm 3abone-
BaHWN OpraHoB
AbIXaHusl, Bblsi-
BMTb MYTK 3apa-
XEHUS U Mepbl
npoduNakTUKm

Has EMKOCTb NErkux».
OB6BACHATbL CYTb ONACHOCTH 3a-
bonesaHus rpunnom, Tybepky-
NE30M NIErKMX, PakoM NErKux.
Ha3biBaTb (akTopbl, CNocob-
CTBYIOLLME 3apaxeHuto Tybep-
KY/1E30M NErKumXx.

HasbiBaTb Mepbl, CHUXaowwue
BEPOATHOCTb 3apaXKeHus

paTopus no 3Ko-
noruvm (paTumk
OKMCH yrnepopaa)
na6opatopus no
¢umsnonorum (pat-
YMK 4aCTOTbl Aibl-
XaHuA)

suiowroung
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lMpodosixkeHue

Tema

No
n/n

Copaep)xaHue

LleneBas
yCTaHOBKa ypoKa

Kon-Bo

yacoB

OCHOBHbIE BHAbI AEATENbHOCTH
obyuarowmxcs Ha ypoke/
BHEYPOYHOM 3aHATUM

WUcnonb3oBaHune
o6opypoBaHue

nblJIeHHOCTHU BO34Y-
Xa»

bonesHamMu, nepefaBaemMbiMu
yepes BO3AayX.

PackpblBaTb CNocob MCMosb30-
BaHus cnooporpadun ans au-
arHOCTMKM MaTOreHHbIX WU3MeHe-
HWUI B NErKunX.

O6BACHATb BaXXHOCTb TUrMEHBI
MOMELLEHNIA U AbIXaTeNbHOM
TMMHaCTUKN ANt 340pOBbs Ye-
NoBeKa.

MpoBOAMTL OMbIT, GUKCMPOBATb
pe3ynbTaThbl U AenaTb BbIBOA MO
pe3ynbTaTam onbiTa.

Cobntopatb npasuna paboTbl B
kabuHeTe, obpalleHns ¢ nabo-
paTopHbIM 060pyAOBaHNEM

5. MuweBaputenbHan

cucrtema. (7 yacos)

16 3HayeHue num
N ee cocTaB

MuTaHue. Nuwesape-
Hue. MNuwesapuTenbHas
cuctema. Metodbl usy-
YEHWS XXMBbIX OpraHu3-
MOB: Habnoaexve, u3-
MepeHue, SKCNepUMEHT.

lNMpaktnyeckas pabo-
Ta «OnpegeneHne
MeCTOno/1I0)KeHUSA
C/TIOHHBIX XKene3»

N3yunTb 3Haue-
HUE U CTPOEHME
Pa3NnYHbIX Op-
raHoB nuuieBa-
peHuns

OnpegensTb NOHSATME <«NULiEBa-
peHune». OnucbiBaTb C NOMO-
b0 UNMIOCTPALMIA B yuyebHuKe
CTPOEHME NULLEBAPUTENBHON
CUCTEMBI.

HasbiBaTb YHKLMKU PasnyHbIX
OpraHoB NuLLEBapPeHUSI.
HasbiBaTb MecTa BnageHus nu-
LeBapUTESbHbIX XEeNé3 B nuLle-
BapUTE/bHbIN TPaKT.
BbiNOMHATL ONbIT, CpaBHUBATb
pe3ynbTaThl HabntogeHns ¢ onu-
CaHWeM B yyebHuke.

DNEKTPOHHbIE Ta-
6nuupbl 1 nNnakatbl.
Lndposas nabo-
paTopusi No 3Ko-
noruvm (paTumk

pH)

('\
)

o)
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NWRNAdOL1LHVEM

suiouwound
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17

lnweBapeHue B
pOTOBOW NoOJO-
CTU U B Xenyake

MuTaHwue. MNuwesape-
Hue. luwesapuTenbHas
cucrema. Metoabl nsy-
YEHWS XUBbIX OpraHu3-
MOB: HabntoaeHue, n3-
MEpEHWE, IKCNEPUMEHT.
JlaboparTopHas pa6o-
Ta N28, 9 «[lencTBUe
¢epMeHTOB C/IHOHbI
Ha Kpaxman», «[eun-
cTBue (pepMeHTOB
YKeNyAO4HOro Coka
Ha 6enkun

PackpbiBaTb
(bYHKUMM CHOHBI
1 XXeNyao4yHoro
CoKa Ans npo-
Lilecca nuuiea-
peHust

PackpbiBaTb YHKLUMM CIHOHBI.
OnucblBaTb CTPOEHME XenyLou-
HOWN CTEHKM.

Ha3biBaTb aKTKBHblE BELLECTBA,
AENCTBYIOLME HA MULLEBOW KO-
MOK B Xenyake, 1 nx dyHKunu.
BbinonHsATb nabopaTopHble
OMbITbl, HabnmoAaTb nNpoucxoas-
e SBNEHUS W LeNnaTb BbIBOA
Mo pe3ynbTaTaM HabnoAeHUN.
Cobntopatb npaswna paboTbl B
kabuHeTe, obpalLeHuns ¢ nabo-
paTopHbIM 060pyAOBaHWUEM

Lincdposas nabo-
paTopusi No 3KO-
noruvm (paTumk

pH)

6. O6MeH BelwecTB 1 3Heprun. Butamuuol ( 3 yacos)

18

HopMbl nuTaHus

PaunoHanbHoe nuTa-
Hue. HopMbl 1 pexum
nUTaHuS.

MeToabl U3yYEHUS XKK-
BbIX OPraHU3MOB: Ha-
bnoaeHne, namepexve.
lNMpakrnyeckas pa-
6ota «onpegenexune
TPEHUPOBAHHOCTH
opraHusMa no ¢yHk-
LMOHaNbHOMN nNpobe»

YCTaHOBUTb 3a-
BUCUMOCTb MEX-
[y TUNOM paes-
TENbHOCTU Yeno-
BEKa ¥ HOpMaMu
NUTaHus, Yepe3
OCHOBHbIE MOHS-
TUA: «OCHOBHOM
0bMeH», «0b6-
LWK1A 0BMeH»

Onpeaenstb NOHATUS «OCHOB-
HOW 0BMEeH», «0bLMIN 0OMEH»,
CpaBHvBaTb OpraH13M B3pocCso-
ro u peb€xka no nokasarensim
OCHOBHOIo obMeHa.
O6bACHATb 3aBUCUMOCTb MeXay
TUNOM [eATeNbHOCTU YenoBeka
W HOPMaMu MUTaHUS.
MpOBOANTDL OLEHWBAHWE TPEHUPO-
BaHHOCTM OpraH13ma C NOMOLLbIO
(YHKLMOHaNbHOW Npobbl, GuKcK-
poBaTb pe3ynbTathl U AeNnaTb Bbl-
BOA, CpPaBHMBas 3KCNepUMeHTasb-
Hble JaHHble C 3TaNOHHbIMM

LUndposas nabo-
paTopus no pu-
3uonorun (AaTumk
4yacToTbl AblXa-
Hus, YCC, apTte-
puanbHOro fas-
NieHns)

8. Koxa. (4 yacoB)

19

Ponb koxu B
Tepmoperyns-
umu

Ponb KOXM B TepMope-
rynsiumn. 3akanueaHue.
Oka3aHue nepBow

PackpbiBaTb
pOJib KOXW B
Tepmoperyns-
Lnn.

KnaccudbuumpoBaTb NPUYMHBI
3360/1€BaHUI KOXMU.

Ha3biBaTb Npu3HaKu 0xora, 0b-
MOPOXXEHUS KOXM.

Lindpposas nabo-
paTopusi no pu-
3M0I0rUM AATUUK
TeMnepartypbl 1
B/1A)XHOCTH)

suiowroung
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No
n/n

Tema

Copaep)xaHue

LleneBas
yCTaHOBKa ypoKa

Kon-Bo

yacoB

OCHOBHbIE BHAbI AEATENbHOCTH
obyuarowmxcs Ha ypoke/
BHEYPOYHOM 3aHATUM

lMpodosixkeHue (\7

Ucnonb3oBaHune
o6opypoBaHue

noMoLu Npu TennoBoOM
M COJTHEYHOM YyaapaX

OnucobiBaTb Npu-
éMbl NepBon No-
MOLLM Mpw Te-
MJ0BOM U CON-
HEYHOM yfape

OnucbiBaTb Mepbl, NPUMeHse-
Mble Mpu oxorax, obMopoxe-
HUSIX.

OnucbiBaTb CUMMTOMbI CTPUry-
LLero nwWwas, YeCoTKM.
HasbiBaTb Mepbl NPOQUAAKTUKK
MHEKLMOHHBIX KOXHbIX 3a60-
NEBaHUMN.

Onpepnensitb NOHATAE «TEPMO-
perynsums». OnucbiBaTb CBOM-
CTBa KOXM, MO3BONSAIOLME il
BbIMOHATL YHKLMIO OpraHa
TepMoperynsaumu.

PackpblBaTb 3HayeHue 3aKanu-
BaHWS 4N19 OpraHu3ma.
OnucbiBaTb BMAbl 3aKanunBeato-
WmX npoueayp.

HasblBaTb MpW3HaKu TennoBoro
yaapa, CONHeYHoro yaapa.
OnucbiBaTb NpUEMbI NEpPBON Mo-
MOLLM NpW TEMI0BOM YAape,
COJTHEYHOM yaape.
AHanu3unposaTtb 1 0606LWWaTh
MH(OPMaUMIO O HapyLeHnsaX
TepMoperynsumu,
NOBpeXAeHNAX KOXWN U Npué-
Max OKa3aHMs NepBOM MOMOLLM
B XOAe 3aBepLueHus paboTol
HaZ NpoekToM «Kypcbl NepBoiA
MOMOLLM AN1S WKOJSIbHUKOB»

L

NWRNAdOL1LHVEM

suiouwound
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10. HepBHas cucrema (5 yacos)

20 | ABTOHOMHbIV HeliporymopanbHas pe- | W3yuutb cTpoe- 1 Ha3blBaTb 0COBEHHOCTH paboThl
OTAEN HEepBHOM rynaums npoLeccos HUE N 3HaYeHue aBTOHOMHOIO OTAENa HEPBHOM
cuctemsl. Hen- XU3HEeAeATeNbHOCTHU aBTOHOMHOW CUCTEMBI.
porymopasnbHas | opraHu3ma HEpPBHOW cucTe- Pasnnuyatb C NOMOLLbIO UNNIO-
perynaums Mbl CTpauun B yyebHuKe cumnaTu-

YeCKMM 1 napacMMnaTUyecKkui
noaoTAeNbl aBTOHOMHOIO OTAe-
Nla HEPBHOM CMCTEMbI MO 0CO-
HEeHHOCTAM CTpoeHMs.
Pa3nuuyaTtb napacuMnaTUYecKuii

Lncdposas nabo-
paTtopus no ¢wu-
3MO0IOrMM [aTUUK
apTepuanbHOro
[ABNIeHus, NyJb-
ca)

W CMMNATUYECKUIA NOAOTAENbI
N0 0CO6EHHOCTAM BAUSHUS Ha
BHYTPEHHMWE OpraHbl.
O6bACHATL Ha NpuMepe peak-
LMK Ha CTPecc COrnacoBaHHOCTb
paboTbl Xené3 BHYTPeHHeN ce-
Kpeuuu u OTAEN0B HEPBHOM CH-
CTEMbI, pasfiMune Mexay Heps-
HOM ¥ ryMOpanbHOWM perynauu-
el no oblweMy xapaktepy
BO3AEWCTBUS Ha OpraHu3M.
BbinonHATL onbIT, HabnogaTb
NpounCXoasLmMe NpoLecchl 1
CpaBHMBATb NONYYEHHbIE pe-
3yNbTaTbl OMbITA C OXUAAEMbBIMM
(onucaHHbIMK B TeKCTe yyebHu-
Ka)

5. TemaTuyeckoe nnaHMpoBaHue Matepvana B 9 knacce «06ume 3aKOHOMEPHOCTU HUIHN»
YacTb 1. ObLymMe 3aKOHOMEPHOCTM XKU3HK

YacTb 2. 3aKOHOMEPHOCTH XKM3HM HA KIETOYHOM YPOBHE

YacTb 3. 3aKOHOMEPHOCTH XU3HU HA OpraHU3MeHHOM YPOBHE

YacTb 4. 3aKOHOMEPHOCTU MPOUCXOXAEHUS U Pa3BUTUSA XXU3HU Ha 3emnie

YacTb 5. 3aKOHOMEPHOCTM B3aUMOOTHOLLEHMIA OPraHU3MOB U Cpefpbl

suiowroung
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lMpodosixkeHue

Tema Copaep)xaHue LleneBas om OcHOBHble BUAbl AeATEeNIbHOCTH WUcnonb3oBaHune
g E yCTaHOBKa : S obyuarowmxcs Ha ypoke/ o6opyaoBaHue
= ypoka C g BHEYPO4YHOM 3aHATUM
2. 3aKOHOMEPHOCTH XXMU3HN Ha K1IeTOYHOM ypoBHe (10 u)
1 MHoroobpa- 0606LweHne paHee n3- N3yunTb MHOro- 1 Onpepenatb oTauuuTenbHble | Mukpockon uud-
31e KNeToK YYEHHOro MaTepwvana. obpasue KneTok MPU3HaKN KNETOK MPOKapuMoT | POBOM, MMKponpe-
MHoroobpa3sune Tvnos 3yKapuoT W Bbisi- N 3yKapuorT. naparbl
KNeToK: cBOBOAHOXMBY- | BWUTb OCOBEH- MpuBOAWUTL NpUMEpbLI Opra-
wme n obpasymowme HOCTb UX CTpoe- HWU3MOB MPOKAPUOT U 3yKapu-
TKaHW, NPOKapuOTbl, 3y- | HUS pa3HbiX oT.
KapuoTbl. Ponb YYEHbIX LapcTB XapakTepu3oBaTb Cyllle-
B U3YYEHUMN KIETKH. CTBEHHbIE MPU3HAKK XU3HE-
AesTeNnbHOCTN CBOBOAHOXM-
JlabopatopHas pa- BYLUEW KNETKW U KNETKU, BXO-
6ora N° 1 AsiLLelt B COCTaB TKaHM.
«MHoroobpasve kneTok HasbiBaTb MMeHa y4éHbIx, no-
sykapunoT. CpaBHeHKe NOXMBLUMX HAYano M3yyeHuto
pacTUTENbHBIX U XWUBOT- KNETKMW.
HbIX KNETOK» CpaBHuBaTb CTPOEHME pacTu-
TeNbHbIX N XUBOTHBIX KIIETOK.
®uKkcmpoBaTb pesynbTaThl Ha-
bniofeHnn U aenatb BbIBOALI.
Cobntopath npasuna paboTbl
B KabuHeTe, obpalueHus ¢
nabopaTopHbIM 060pyaoBa-
HUeM
2 XuMunueckue 0606LweHmne paHee n3- N3yuntb xummnye- | 1 PasnuyaTh M HasblBaTb OC- Mukpockon uundg-

BellecCTBa B
KJIeTKe

YYEHHOro MaTepuana.
OcobeHHOCTU XnMunye-
CKOro CoCTaBa XMBOM

KJIETKM U €ro CXoACTBO
Y pa3HbIX TUMOB KIETOK.

CKUW COCTaB Yy
pa3HbIX TUMOB
KNETOK

HOBHblEe HeopraHuyeckue u
OpraHuyeckue BellecTBa
KNEeTKMW.

O6BACHATL PYHKUMM BOAbI,
MWHepasibHbIX BELLECTB,

poBoii, nabopa-
TopHOe 06opyao-
BaHuMe No usyye-
HUIO XMMUYECKOro
COCTaBa K/EeTOK

o)

(\
&)

()

NWRNAdOL1LHVEM
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HeopraHuyeckue u op-
raHu4eckme BeLlecTsa
knetkun. CoaepxaHue
BOAbI, MUHEPasbHbIX
COnen, yrneBoaoB, nu-
nnaoB, 6enKoB B KNETKE
1 opraHusme. UX dyHK-
UMM B XM3HeaesTeNbHO-

6enkoB, yrnesogos, NMNKUAOB
W HYKNEMHOBBIX KMC/OT B
KeTKe.

CpaBHMBATb XMMUYECKWIA CO-
CTaB KNETOK XWBbIX OpraHus-
MOB ¥ TE€N HEXWBOW NpUpO-
Abl, eNaTb BbIBOAbI

CTU KNETKN
CrpoeHue CTPYKTYpHbIE YacTu N3yunTb PyHK- Pa3nnuyatb OCHOBHblE 4acTu Undposoi mu-
KJIETKHN KNeTkn: membpaHa, UMM OpraHonzoB KNETKM. KPOCKOMN U roTto-
4p0, uMTonnasma ¢ KNEeTOK, BbISIBUTb Ha3biBaTb M 06BACHATH Cy- Bble MMKponpena-
opraHonzgammu n BK0- UX OTINYNTEND- LeCTBEHHbIE MPU3HAKN BCEX paTthbl
yeHusmMu. OpraHonabl Hble 0COBeHHO- yacTen KNeTku.
KNETKN U NX PYHKLUMKU | CTU CpaBHuBaTb 0COBEHHOCTH
MeMbpaHHble N HEMeM- KNETOK pacTEHWA W XWUBOT-
6paHHble opraHouabl, HbIX
OTNUYMTESNbHbIE 0CO- BbigensaTb 1 Ha3biBaTb Cylle-
6EeHHOCTH MX CTPOEHWS CTBEHHble NPU3HaKW CTpoe-
N PyHKLMK HWS OpraHoOMAOB.
Pasnuuatb opraHouabl KneT-
KW Ha pUCyHKe yyebHuka.
06bsicHATL YHKUMK OTAENb-
HbIX OpPraHoOMAOB B XWU3Heje-
SATENbHOCTM PacTUTENbHOW K
)XMBOTHOMN KNETOK
Pa3MHO)XeHue Pa3MHOXeEHME KNIeTKM N3yunTb XU3HEH- XapakTepu3oBaTb 3HayeHue LncppoBor Mukpo-
KNIETKU U eé nyTém feneHuns — ob- HbIiA LMKN COMa- Pa3MHOXEHUS KNeTKMK. CKOM U roToBble
YKU3HEHHbIN Liee CBOMCTBO KNETOK TUYECKOW KNETKM CpaBHuBaTb AeNneHne KneTku MUKponpenaparthbl
HMKN OAHOKNETOYHbIX U MHO- | Ha NpuMepe fe- MPOKapuoT M 3yKapuoT, ae-

FOKNETOYHBIX OpraHu3-
MOB. KnetouHoe aene-
HWe Y NPOKapuoT —

NALWMXCS KNETOK
KOpeLLKa NyKa.

NaTb BbIBOAblI HA OCHOBE
CpaBHEHWUA.
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lMpodosixkeHue

Tema Copaep)xaHue LleneBas om OcHOBHble BUAbl AeATENIbHOCTH WUcnonb3oBaHune
g E yCTaHOBKa : S obyuatowmuxcs Ha ypoke/ obopyanoBaHue
e ypoka S g BHEYPOUYHOM 3aHSATUN
AeneHne KNeTkn Haa- OnpenensTb NOHATUS «MU-
Boe. [leneHne KneTku y TO3» U «KNETOUHbIA LMK,
3yKapuoT. Muto3. dasbl OukcupoBaTb pesynbTaThl Ha-
MUTO3a. X13HEHHbBIN 6ntoaeHnid, hopMynmMpoBaTh
UMKN KNeTKK: uHTepda- BbIBOAbI.
3a, MuTo3. PasgeneHne Cobntogatb npaeuna paboTsl
KNETOYHOro COAepXu- B KabuHeTe, obpalueHus ¢
MOro Ha [Be AoYepHue nabopaTtopHbIM 06bopyaoBa-
KNEeTKN. HUeM
JlabopatopHas pa- O6bACHATL MeXaHW3M pac-
6ora N? 2 «Paccma- npeaeneHns HacneacTBeHHO-
TpuBaHWe MuUKponpena- ro MaTepuana Mexay AByMS
paToB C AensLUMIUCS [0YEPHUMN KNeTKamu y npo-
KneTkammn» KapuoT M 3yKapuoT.
Ha3blBaTb 1 xapakTepu3o-
BaTb CTAAMN KJIETOYHOIO LMK-
na.
Habntogatb u onucbiBath fe-
NAWMECS KNETKU NO roTOBbIM
MUKponpenapaTam
3. 3aKOHOMEPHOCTH YXM3HM Ha OpraHU3MeHHOM ypoBHe (17 y)
5 | baktepuu u Pa3Hoobpa3une dopm N3yumnTb cyLle- 1 BblaensTb cywecTBeHHble LncdppoBoi Mukpo-
BUPYCbI OpraHu3MoB: OfHOK/e- CTBEHHblE Mpu- npu3Hakn BakTepwid, LUMaHo- CKOM U roToBble

TOYHbIE, MHOIOK/IETOY-
Hble 1 HEKNTETOYHbIE.
BakTepuun Kak ogHoKNe-
TOYHblE J0SLEpHbIE Op-
raHu3msl. Bupycel

3Hakn bakTepun,
LMaHobaKTepuii
W BUPYCOB

BakTepuit 1 BUPYCOB.
06bACHATL (Ha KOHKPETHbIX
npvMepax) CTPOEeHMEe U 3Ha-
yeHue bakTepun, UMaHobak-
TEpUn 1 BUPYCOB.

MUKponpenaparbl
6akTepui, na6o-
paTopHoe o6opy-
AoBaHue ansa puk-
cauMM M oKpaLum-
BaHUA 6akTepui
no Npamy

('\
)

o)
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KaK HekneTo4Has gop-
Ma Xu3Hu. OTanMunTENs-
Hble 0cobeHHOCTH bak-
Tepuii 1 BUPYCOB. 3Ha-
yeHue bakTepuii u
BUPYCOB B NpUpoae

PaccmaTpuBaTb U 0O6BACHSTD
MO PUCYHKY y4ebHuKa npo-
LleCC NPOHUKHOBEHUS BMpYCa
B KNETKY W ero pasmMHoxe-
HMS.

MpuBOAWUTbL NpuMepbl 3a60-
NEBaHWii, BbI3bIBAaEMbIX bak-
TepusIMK 1 BUpYCaMu

PacTutenbHbIn
OpPraHusM u
ero ocobeHHo-
CTHn

[NaBHble CBOMCTBA pac-
TEHWI: aBTOTPOMHOCTb,
HEeCNoCcobHOCTb K aK-
TUBHOMY MepeaBuxe-
HUIO, pa3MeLleHmne oc-
HOBHbIX YacTenh — Kop-
HS 1 nobera — B ABYX
pasHbiX cpegax. Oco-
BeHHOCTW pacTuTenb-
HOW KNETKWU: NpuUHaa-
NIeXHOCTb K 3yKapuo-
TaM, Hannume
KNETOYHOM CTEHKM, mna-
CTWA M KPYMHbIX BaKyo-
nen. Cnocobbl pa3MmHo-
XXEHWS PacTeHW: nono-
Boe 1 becnonoe.
OcobeHHOCTV NON0BOro
Pa3MHOXEHWS.

Yrnybutb u
0606wwaThb cyle-
CTBEHHbIE NpU-
3Hakn pacTeHwit
N PacTUTENbHO
KNETKM

Bbiaensite 1 06061wWath cyue-
CTBEHHbIE MPU3HAKK pacTe-
HWW U PacTUTENbHON KNETKM.
XapakTtepu3oBaTb 0CO6eHHO-
CTV NPOLIECCOB XU3HEAEN-
TENbHOCTW PaCTEHUM: NnUTa-
HWS, OblXaHWS, OTOCUHTE3Q,
Pa3MHOXEHWS.

CpaBHMBaTb 3Ha4YeHWe Mono-
Boro u 6ecnonoro cnocobos
Pa3MHOXEHUS pacTEHUN, ae-
NaTb BbIBOAbI HA OCHOBE
CpaBHeHWS.

O6bACHATb PONb Pa3NNYHbIX
pacTEHWUI B XM3HW YenoBeKa.
MpvBOAUTbL NPUMEPHI UC-
NONb30BaHMS YENOBEKOM
pa3HbIX cnocoboB pa3mMHo-
XXEHWUSI PacTEHWUN B X035 CTBE
“ B Npupoae

Lndposoit Mnkpo-
CKOMN M roTOBbIE
MMKponpenaparbl,
na6opartopHoe
o6bopynosaHue
ANA NpUroToBne-
HUAl BpEMEHHbIX
MMKponpenapaToB

Llapctso rpu-
60B. Jinwaun-
HUKKN

[pubbI, X CXOACTBO C
APYrMN 3yKapuoTuye-
CKMMU OpraHmM3Mamy —
PacTEHUSAIMU U XWBOT-
HbIMW — W OT/INYME OT

[aTb xapakTe-
PUCTHUKY CyLLe-
CTBEHHbIX Npu-
3HAKOB CTPOEHMS
¥ NpoLeccoB

BblaensiTb U xapakTepuso-
BaTb CYLLECTBEHHbIE NPU3Ha-
K1 CTPOEHUS 1 NPOLIECCOB
XW3HeAesTeNbHOCTU rpuboB
W NIMILIANHWKOB Ha KOHKpET-
HbIX MpUMepax.

LncppoBoi mukpo-
CKOMN U roToBble
MUKponpenaparbl
rpmbos, repbap-
HblW MaTepuan rpu-
60B U NMILIAINHNKOB

suiowroung
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lMpodosixkeHue

TeMma Copaep)xaHue LleneBas om OcHOBHble BUAbl AeATENIbHOCTH WUcnonb3oBaHue
g E yCTaHOBKa : S obyuatowmuxcs Ha ypoke/ obopyanoBaHue
= ypoka R BHEYPOYHOM 3aHATUM
Hux. Cneumduyeckme XU3HegesTeNb- CpaBHMBaTb CTPOEHME pu-
cBolcTBa rpuboB. MHO- | HOCTM rpuboB U 60B CO CTPOEHWUEM pacTEHUHN,
roobpasue 1 3HaYeHne | JIMLIANHMKOB XXMBOTHbIX U NIULIANHWKOB,
rpuboB: MiecHEBbIX, AenaTtb BbIBOAbI.
LWASINOYHbIX, Napa3uTy- XapaKTepu3oBaTb 3HauyeHune
yeckuX. JIMLanHUKm rpuboB ¥ NULIANHWMKOB ANS
Kak ocobble cumMbunoTu- NPUPOAbI M YenoBeka.
YyecKune opraHu3Mbl; KUx OTMeyaTb OMACHOCTb S40BU-
MHOroobpasue v 3Have- TbIX rpMboB 1M Heobxoaun-
Hue MOCTb 3HaHua npasun cbopa
rpmboB B Npupoae
8 YXnBOTHDbIN OcobeHHOCTH XMUBOT- Boligenntb u 1 Bblaenatb n 0606waTth cywe- | BnaxHble npenapathl
OpraHusMm u HbIX OPraHWU3MoB: Mpu- 0606wWuTh cyule- CTBEHHbIE NMPU3HaKK CTpoe- XXMBOTHbIX Pa3fny-

ero ocobeHHo-
CcTH

HAANEXHOCTb K 3yKapu-
oTaM, retepoTpod-
HOCTb, CNOCOBHOCTb K
aKTUBHOMY nepeaBuxe-
HWt0, 3aboTa 0 NOTOM-
CTB€, MNOCTPOMKA XM-
nnw (reésg, Hop). [e-
NEHMNE XMUBOTHbIX MO
cnocobam nobbiBaHUS
NULLK: pacTUTENbHOSA-
Hble, X1LLIHblE, Napa3u-
TUYeCcKue, nafanbllyKy,
BCcesaHble

CTBEHHbIE MpPHU-
3HAaKKU CTpOEHUA
M rpoweccos
XUSHEAEATESb-
HOCTW XMBOTHbIX

HWUSI U NPOLIECCOB XM3HEAEes-
TENbHOCTU XMBOTHbIX.
Habniogatb v onucbiBaTb no-
BeAEHME XMBOTHBbIX.
Ha3blBaTb KOHKpPETHblE nNpu-
MEpbl Pa3NNYHbIX AUKUX XK-
BOTHbIX 1 Hanbonee pacnpo-
CTPAHEHHbIX AOMALIHMX XMU-
BOTHbIX.

O6bACHATb POMb Pa3fINYHbIX
XXMBOTHbIX B XM3HW YeNoBe-
Ka.

XapakTepu3oBaTb Cnocobbl
NUTaHUsI, paccenenus, nepe-
XXWBAHWS HeOGNAronpusTHbIX
YCNOBUIN U NOCTPONKM XMK-
JINLL XXMBOTHbIMY

HbIX TUMOB

Q?

NWRNAdOL1LHVEM

suiouwound



SVIHBXdT0D g

€9

5. 3aKOHOMEpPHOCTH B3aMMOOTHOLLEHNI OpraHu3MoB u cpeabl (15 u)

9 YcnoBus »xm3- Cpefibl )XM3HW OpraHus- [Jatb xapaktepu- | 1 BblaenaTb 1 xapakTepuso- Lndposas nabo-
HU Ha 3emMne MOB Ha 3emMne: BoAHasl, | CTUKY OCHOBHbIM BaTb CYLUECTBEHHbIE MPW3HA- | paTOpus NO 3KOJO-
Ha3eMHO-BO34yLUHas, cpeaaM Xu3Hu KW Cpef XWU3HW Ha 3eMne. rum (aTumk MyT-
MOYBEHHAS, OpraHu3- Ha3biBaTb xapakTepHble Mpu- | HOCTH, BAAXHOCTH,
MEeHHasl. YCOBUS XKn3- 3HaKuM opraHmamMoB — obuta- | pH, yrnekucnoro
HW OpraHM3MOB B pas- TEeNen aTUX cpes XU3HW. rasa u kucnopopga)
HbIX cpeax. IKOMoru- XapaKTepu3oBaTh YepThl
yeckne akTopbi: Npu“cnocobneHHoOCTN opra-
abnotunueckue, buotu- HWM3MOB K cpeae ux obuTa-
Yeckne M aHTpOmnoreH- HUS.
Hble Pacno3HaBaTb U xapaKTepu-
30BaTb 3KOMOrMyeckue cak-
TOpbI Cpeapl
10 | dkonorunye- 0606LwweHne paHee n3- BbIIBUTb OCHOB- 1 BblaenaTb 1 xapaktepuso- Lndposas nabo-
ckue npobne- YYEHHOro MaTepuana. Hble 3K0sornye- BaTb NPUYMHBI IKOOrMYe- paTopusi nNo 3K00-
Mbl B 6uoce- | OTHOWEHME YenoBeka K | CKue npobnembl ckmx npobnem B 6uocdepe. rum (AaTumnK BRax-
pe. OxpaHa npupoae B ucTopuu Ye- | buocdepsol. Mpo- MporHo3npoBaTtb nocnea- HOCTH, YrieKucno-
npupoasbl noseyectsa. Mpobnembl BECTU OLEHKY Ka- CTBMS UCTOLLEHMS NPUPOA- rorasam
buocdepsbl: UCTOWEHNWE | YeCTBa OKpyxa- HbIX PECYPCOB M COKpalleHns | Kucnopoaa)

MPUPOLHbIX Pecypcos,
3arpsi3HeHne, cokpalle-
H1e 6MoNornyeckoro
pa3Hoobpasus. Pewe-
HME 3KOMOrn4ecKmx
npobnem 6buochepol:

foLen cpeal

6ronornyeckoro pasHoobpa-
3us.

O6cyxaaTb Ha KOHKPETHbIX
npvMMepax 3Koornyeckune
npobaembl CBOEro pernoHa u
brocdepsbl B LieIOM.

pauuoHanbHOE MCnosb-
30BaHMe pPecypcoB, OX-
paHa npupoabl, BCeob-
LLiee 3KOMormyeckoe
obpa3oBaHue Hacene-
HUS.

AprymeHTUpoBaTb Heobxoau-
MOCTb 3aLLUWTbl OKpYXatoLle
cpegnbl, CObnoaeHNs nNpaBun
OTHOLUEHMS K XMBON U HEXM-
BOW Npupoae.

BbisiBNSTb M OLEHMBATL CTe-
NeHb 3arpsi3HeHns nomeLye-
HUMN.

suiowroung
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lMpodosixkeHue

N2

n/n

Tema

Copaep)xaHue

LleneBas
yCTaHOBKa
ypoka

Kon-Bo

yacoB

OCHOBHbIE BHAbI AEATENbHOCTH
o6yuatowmuxca Ha ypoke/
BHEYPOYHOM 3aHATUM

Ucnonb3oBaHue
o6opypoBaHue

JlaboparopHas pa-
6ora N° 6 «OueHka
KauecTBa OKpYXXatoLLel
cpeab»

®uKCcupoBaTb pe3ynbTaThbl Ha-
bniofeHUi M aenaTb BbIBOALI.
Cobntoaatb npaeuna paboTbl
B KabuHeTe, obpalleHuns ¢
nabopaTtopHbIM 0bopyaoBa-
HUEM

Q?

NWRNAdOL1LHVEM
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BMOJIOrns Q7 KBAHTOPWMYM

MnaHbl ypokoB

Ypok N2 1 no teme: «[ibiIxaHue pacTeHun»

KoHcnekT ypoka 6uonornv ¢ Mcrnonb3oBaHMEM LngpoBoin nabopatopumn (buonorus
6 Knacc)

Lienn ypoka:

o Obyyawuwue: U3y4nTb AblXaHUE PACTEHMUIA, YCTAHOBUTb, Kak MPOMCXOAWT ra300bMeH B
PacTEHMSAX, BbIICHUTb, YTO AbIXaHWE Y PaCTEHUMN CBA3AHO C OKUCIIEHMEM CNOXHbIX BE-
LWeCTB M BblAENIEHNEM 3Hepruu; nokasaTb pasfMyue U B3aMMOCBA3b NPOLIECCOB AblXaHMS
1 hOTOCUHTE3A, MPOAOSIXKUTb PA3BUTUE NPEACTaBNEHNIN 06 0OMEHE BELLECTB.

* Pa3zsusaroujue: NPOLOXUTL Pa3BUTUE NIOTMYECKOr0 MbllWAeHNs, cnocobCcTBOBaThL pas-
BUTWIO Y YYaLLMXCS YMEHMIA YCTaHABIMBATb NMPUYMHHO-CNEACTBEHHBIE CBA3W, UCMONb3YA
MPUEM «3Hato, XO4Yy Y3HaTb, Y3HaN»; yMEHUN 0606LWWaTh AenaTb BbIBOAbI, MPOrHO3UPO-
BaTb, BblpaXkaTb MbIC/IM B CNOBECHOMN (pOpME.

* BocnumamesbHbie: BbipabaTbiBaTb YMEHWE OCO3HAHHO TPYAWUTLCS HAA MOCTaBIEHHOIA
LileNIblo, BOCMMUTbLIBATb HepexxHoe OTHOLLEHKE K 3e/IEHbIM HaCaXAEeHUsIM

®opmuposatb YY[:

Jlu4HocmHble YY/]: NposiBNsSTb NO3HaBaTENbHbIN MHTEPEC K M3YYEHMIO MPOLLECCOB, NPOMC-
XOASILUMX BHYTPU pacTUTENbHOrO OpraHu3Ma; MOHUMaTh: yyebHble 3agayn U CTPEMUTHCS WX Bbl-
MOMHWUTb, CBOKD YCMELLHOCTb NPWU U3YYEHUN TEMBI.

PeaynamusHble YY/]: caMOCTOSATENbHO ONMPEAENsTb LEMb YY4eOHON AEATENbHOCTU; OCYLLECT-
BNSATb Lie/IeHanpaBieHHbIN NOUCK OTBETOB Ha NOCTaB/IEHHbIE BOMPOCHI; BbINOMHSATL 3aAaHusI B
COOTBETCTBUM C LieNblo; CaMOMpoBEpPKY, B3aMMOMNPOBEPKY W KOPPEKTUPOBKY y4ebHOro 3aaa-
HUS.

KommyHukamusHbie YY/: $opMynMpoBaTb COBCTBEHHbIE BbICKa3blBaHWUS B paMKax yyebHo-
ro Avanora, UCnosb3ysi TEPMUHbI; OPraHM30BbIBaTb Y4ebHOe B3anMoaencTBume B rpynne.

Mo3HaBaTenbHble YY[l: CTPYKTYpUpOBaTh 3HaHUs; aHaNU3MpOBaTb TEKCT U PUCYHKW y4ebHu-
Ka; 06bEKTOB XMBOW NPUPOAbI (KOMHATHbLIE LiBETYLUME pacTeHMs), NPOBOANTL CPaBHUTENbHbIN
aHanu3 Mexxay OTOCUHTE3OM U [AbIXaHWUEM.

[lpedmemHsbie YY/:

M3yuntb npouecc abixaHns. OnpeaennTb B3aMMOCBSA3b NpoLUecca AblxaHus U hoToCUHTE3a.

JINYHOCTHBIE:

YMeHMs NpoBOANTb CAMOOLIEHKY Ha OCHOBaHWUM KpUTEpUS YCMELLHOCTM y4ebHoW aesaTens-
HOCTU

MeTanpeaMeTHbIE:

PeaynamusHbie YY/l: YMeTb onpefensTb U GopMynnpoBaTh Lenb Ha YPOKe C NOMOLbIO
yuuTens; nporoBapuBaTb NOCNefoBaTeNbHOCTb AEMCTBUIA Ha ypoke; paboTaTb MO KOANEKTUBHO
COCTaBNEHHOMY NJaHy; OLEeHMBaTb NPaBUIbHOCTb BbINOMHEHMS AENCTBMS Ha YPOBHE afeKBaT-
HOW PETPOCNEKTMBHOM OLEHKM; BHOCUTb HEOOXOAMMbIE KOPPEKTWBbLI B AEUCTBME MOCNE €ro 3a-
BEpLIEHMS Ha OCHOBE OLEHKW yyeTa XapakTepa CAefaHHbIX OWMOOK; BbICKa3blBaTb CBOE Mpej-
NosIoXKEeHue.

KommyHukamusHble YY/l: YMeTb 0OpMASTb CBOM MbICAW B YCTHOW opMe; ClywaTb W no-
HUMaTb peyb ApYrux; COBMECTHO A0roBapvBaThCs O npaBuiax paboTsl B rpynne.

[o3HasameibHbie YY/]: YMETb OPUEHTMPOBATLCS B CBOEW CUCTEME 3HAHWUI: OTINYATL HO-
BOE OT Y>XXe U3BECTHOro C NOMOLLbI0 yunTens; 4oObiBaTb HOBbIE 3HAHWUSA: HAXOAUTb OTBETHI Ha
BOMPOCbI, MCNOMb3Ys Y4eOHUK, pa3faTOYHbIN MaTepUan, CBOW XXM3HEHHbIN ONbIT U MHOPMa-
LMIO, MOTYYEHHYIO Ha YPOKeE.

O60pypoBaHMe: KOMMblOTEP C NporpamMmon Releon Lite, aaTumkm kucnopoaa u yrnekuc-
noro ra3a, CemeHa daconu (B Tpex 6aHkax), npeseHTauus.

[npakTuyeckue Matepuansl AN OpraHu3auun CaMoCTOSTENbHOM paboTbl.

B coaoepxaHue 65




KBAHTOPHYM BMOJIOrns

(w0
)

Metoabl 06y4yeHus:

o OpraHusauums v ocywectsnexue YBIT:

o CnoBeCHbIW, HarNAHbIA, PENPOAYKTUBHbIN, NPO6NEMHO-NOUCKOBLIA, CAMOCTOSITENbHAS
paboTa B napax, paboTa c TeKCTOM yyebHuka, Tabnmuamm, cxemamu.

o CTUMynMpOBaHWE M MOTUBALMS YUYEHUS:

¢ AHaNW3 XM3HEHHbIX CUTYaLWI, CO34aHNe CUTYaLIMK yCrexa.

Tun ypoka: KoMbVHMPOBaHHbIMN.

XOo[ YPOKA

3T1an ypoka 1. OpraHn3aunoHHbIN

MpepnonaraeMass NPoOAO/HKUTENbHOCTb: 1—2 MUH.

Meparornyeckas AeATeNbHOCTb yuUTens:

MPOBEPSIET FOTOBHOCTb K YPOKY, OPraH13yeT BHUMaHME Knacca kK paboTe Ha ypoke, co3aaeT
MONOXUTENbHbIN 3MOLMOHA/bHBIN HACTPON Y 0DYyYatOLLMXCS.

YyebHasa gesATeNbHOCTb 06yyalowmxcs:

3MOLIMOHA/IbHO HACTPauBalOTCSt Ha MPEACTOSLYI0 YYEOHYIO AESTENbHOCTb.

3Tan ypoka 2. AkTyanu3auus m 0606weHne 3HaHUi

MpeanonaraemMas NPOAO/DKUTENIBHOCTb: 6 MYUH.
Meparornyeckas AesATeNbHOCTb yuuTens:
— MpoBOAMT (DPOHTaNbHYIO beceny; akTyanusmpyeT UMetOLMeCs 3HaHuUs, nomoraer
0606LLEHNIO 3HAHWIA;
— C03A43aeT Ans obydatowmxcs npobneMHyto cutyauuto; nobyxaaeT K BbICKa3blBaHUIO
NpeanoXeHni o cnocobe 1 cpeacTBax AOCTUXEHNS NOCTABNEHHOW LieNu.
Paboma ¢ mepMuHamu u noHAMUAMU.
MocmaHoska npobsieMHo20 Bonpoca: aHrnWACKKMii xumuk [xoseda Mpuctaun, B 1771 roay
NpOBEeN Cneaytowwni onbIT: B3 ABA CTEKNSHHbIX KOMMAKa, Nog KaXablM U3 HUX MOMECTUN
MbllWb. HO NOA OAHMM KOMMAKOM OH NMOMECTUN CTaKaH4MK C BETKOW pacTeHus (TaM Mblllb
ocTanach xmBsa). [log ApyruM KONNakoM pacTeHuns He 6b1no, TaM Mbllb norubna.
— Kak Bbl aymaete, noyemy norubna mbiwwb?
— O KaKOM CBOWCTBE XMBOro Mbl 6yeM CeroaHst Ha ypoke roBopuTb?
— MoyeMy Mbllwb He nornbna Tam, rae 6bino pacteHue?
YuyebHas pesTenbHOCTb 06yuaromnxcs:
OTBEYaloT Ha BOMPOCHI, BbICKA3bIBAOT CBOV NPEANONOXEHUS. NpeasiaratoT U CornacoBbiBa-
0T C yuuTenem Temy M LieNb YpoKa; npeanaratoT cnocobbl U CpeAcTBa AOCTUMXKEHUS Lienw.
[pednonazaemeili omsem Ha sonpoc. CHopMynupynTe TeMy Halero ypoka. «[bixaHue
pacTEHNIN>»,

dtan ypoka 3. [[puMeHeHne 3HaHWi B HOBOW CUTyaLMK

MNpeanonaraemas NpoAO/HKUTENbHOCTb: 25 MUH
MNeparornuyeckasn AeATeNbHOCTb yunuTens:

1) BepeHne beceabl, OTpaxatoLeir BOMPOCh:
BcnomHuTe, YTO BaM M3BECTHO O AbIXaHWW.
WcTopus MNpuctnun

1. [lo4eMy MbIWOHOK npu NOBMOPHOM 3KcnepumMeHme 8 Koponesckom obujecmse no2ub?
2. lMovyemy y 6o2amou damsbi pasbonenacs 20108a?

Yuutenb. Utobbl OTBETUTL Ha BOMPOCHI, M3y4MM MPOLIECC AbIXaHWUS Y PacTEHWN.

— [laBanTe BCMOMHUM, KaKue rasbl BXOAST B COCTaB BO3ayxa?
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CocTaB Bo3ayxa: A3oT — 78%); Kucnopoa — 21%; Yrnekucnbiii raz — 0,03%.
— Kucnopog v yrnekucnbin ra3 obnagatot pasHbiMu cBocTBamMu. (3anonHeHue Tabnm-
Ubl)

Kncnopopg HeMHoro Taxenee Bo3ayxa | [logepXxXunBaeT ropeHne
Yrnekucnbiii ra3 3HauMTeNbHO TAXenee BO3- | He noaapexuBaeT ropeHune
AyXa

3) yunTenb npeanaraeT pewwmnTb SKCNEPUMEHTANbHYIO 3a4ady: -A noyemy B Tabnuue Het
A30Ta? (3TOT ra3 He y4yacTBYET B npoueccax AbixaHust U hOTOCUHTE3A).

Yuutenb: Npu ropeHnmn opraHUYecKkne BELLECTBA B3aUMOAENCTBYIOT C KUCIOPOAOM, NMPOUC-
XOAWUT OKMC/IEHME OpraHNYeCcKuX BELWECTB U BbiaensaeTcst sHeprus. Pebata, 1 BaM OTKpOHO
TalHy: NPOLIECC OKUCIEHMS MOXET NPOUCXOAUTb HE TONbKO B NPOBUPKE, HO U B XMBbIX Op-
raHvM3max.

Y XMBOTHbIX M Y YENOBEKa BO BPEMS MHULLEBAPEHUSI CNOXHbIE OPraHMYeckMe BellecTBa
pacnagatoTcs Ha 6onee NpocTble, U3 KOTOPbIX OHM 0bpa3oBanmcb, — H20 n CO2! npu
3TOM Bblgensercs aHeprusi. OKUCNEHUE CMOXHbIX BELECTB, MPOUCXOAUT C y4acTUeM KMCno-
poaa.

3anuiueM cxeMy npoLecca AbiXaHWs B TETPaab.
CnoxHble opraHMyeckue BellecTBa + KUC0poa = YrAeKUCabll ra3 + soga +

+ E (3Heprusa)

Mo TaKoM Xe CxeMe NMpPOUCXOANUT MPOLIECC AbIXaHUs Uy PacTEHUIA.

KakoBo 3HaueHue kucnopoaa? Kak UCrosb3yoT SHEPruio pacTeHns), BblAENMBLLEIOCS NPy
OKMC/TEHWUN OpPraHUYECKMX BELLECTB?

4. OnbIT «[]bIXaHne CeEMSH»
Yyawumecs aenatoT BblBOA: O TOM, YTO BCe OpraHbl AblwaT. MocKonbKy npu npoTekaHuu npo-
Llecca AblXaHWs NOr/OWAETCs KNCOPOA M BbIAENSETCS YINEKUCbIN ras3.

4, PacTeHns AblwaT TOMbKO B TEMHOTE?

PacmeHus — Kusble 0p2aHU3Mbl U OHU, KaK U Mbl C 8aMU Obiiam Kpy2/70CymOoYHO, npu Jio-
6bix ycnosusx. [lpu gomocuHmese 8bidenfsemca Kucao0pod, a no270Waemca yeaeKucabil
2a3. B npoyecce ObixaHusa nozsousaemcs KUC0pod, a 8bidensemca yeaeKucabll 2as.
MonyyaeTcs, B OpraHn3Me pacTeHUs Ha CBETY MpOTeKaloT ABa npouecca — (hOTOCUHTES U
AblXaHWe, HO KMUCIopoAa BblaenseTcs ropasgfo 6onblie, Yem ero nornowaeTcs, a B TEMHOTe
B OpraHu3Me pacTeHus NpoTeKaeT TO/bKO NPOLECC AblXaHus.

Ha pocke HanucaHa cxema. Bam HeobxoaMMO COeAMHWUTL CTPESIKaMu NPOLeCcChl AblXaHus 1
(OTOCMHTE3a C BELeCTBaMm, KOTOPbIE YYacTBYIOT B 3TUX MpoLeccax.

5. MpoBepbTe, NPaBUIbHO MK Bbl BbIMOSHUAW 3afaHue.

Kucnopop
doTOCUHTES AbixaHune
Yrnekucnbiii ra3

YyebHas pesiTeNlbHOCTb 06y4aroWMXCS:

1) OTtBevaloT Ha BOMPOCHl yuuTensi, npum HeobXoAUMOCTU KOPPEKTUPYIOT OTBETbI OAHO-
KNACCHUKOB.

2) HabniopatoT 3a AEMOHCTpaLUmMen onbiTa, B pabounx TeTpaasx AEnaoT KpaTKue 3anucu.
MpUHUMAIOT yyacThe B 06CYXAEHMM CMOcoba pelleHust IKCNEepPUMEHTANbHON 3ajayuu, npea-
naratT CBOM Cnocobb!.

B coaoepxaHue 67




Q7 KBAHTOPUYM BUONIOrns

YyebHas nesTeNnbHOCTb 0byyarowmxcs:

1) OTBevaloT Ha BOMPOCHl yuuTensi, npum HeobXoAUMOCTU KOPPEKTUPYIOT OTBETbI OAHO-
KNIACCHUKOB.

2) HabniogatoT 3a AEMOHCTpaLUyMen onbiTa, B pabounx TeTpaasx AEnarT KpaTKMe 3amucu.
MpUHUMAIOT yyacThe B 06CYXAEHMM CMOCOBA PELLEHMS KCMEpPUMEHTANbHON 3adaun, npea-
naratT CBOM Cnocobbl.

A noyemy B Tabnuue HeT A30Ta? (3TOT ras He y4aCTBYET B Npoueccax AbixaHust U POTOCKH-
Te3a).

1) 3anucbiBaloT pe3ynbTaTbl IKCNEPUMEHTa B TETpaaM.

ObiXxaHne — 3TO NPoLecC OKMCIIEHNS CNOXHbIX BelecTB C y4acTMeM Kucnopopaa.
OblXxaHne — 3TO0 NpoLecc NOCTYNNEHUs B OPraHWU3M KMCNOpoAa, KOTOPbIM yyacTBYeT B pe-
aKUMAX OKUCNEHMS (Pa3noXeHMs1) CNOXHbIX OpraHUYeCcKMX BeLecTB Ha NpoCTble C 0CBO-
6oxxaeHneM aHeprum.

2) HabniopaloT 3a npoBeAeHMEM 3KCNEPUMEHTa.

3) 3aHocAT pe3ynbTaTbl HAabNOAEHWA B TabnuLy.

4) 3anucoblBatloT B pabouyto TeTpadb COEAMHEHMS U UX NPUMEHEHWE B Pa3IMYHbIX 061aCcTsIX
AesiTeNbHOCTM YenoBeka.

3tan ypoka 5. KOHTponb ycBoeHusi, 06cyxaeHne aonyLieHHbIX ownbok
M UX KOppeKums

Mpeanonaraemas NpoAC/HKUTENbHOCTb: 10 MUH.

Meparornueckas AesTeNbHOCTb yunTens:

opraHusyet o6cy>|<ne|-|me pe3ynbTaToB UCCNEAO0BaHUS, NPOBEPSET NPaBUIbHOCTb 3anucaH-
HbIX YPaBHEHMI peakLnin U cAenaHHbIX BbiIBOAOB. OTMEeYaeT BaXHOCTb NPOTEKaoLWMX Mpo-
LIeCCOB B Pa3HbIX YaCTAX pacTeHuns

YuebHas pesTenbHOCTb 06yyarowmxcs:

CpaBHMBAIOT pe3y/bTaThl paboTbl B Nape € AaHHbIMK, MOSTyYEeHHbIMU APYrUMU YYEHWUKaMK;
NP1 HEOBXOANMOCTN KOPPEKTUPYIOT BbIBOAbI M YPABHEHNS XMMUYECKMX PeaKLMM.

3tan ypoka 6. UH¢opmauma 0 AOMaLUHEM 3aAaHUK U pednekcus

MpeanonaraemMas NPOAO/MKNTENbHOCTb: 6—7 MUH.

Meparornyeckas AesTeNbHOCTb yunuTens:

WHDOPMUPYET 0 AOMALUHEM 3aZlaHWUW, JAET KOMMEHTapWUii MO €ro BbIMOSHEHWIO;
npeanaraeT aHKeTy pedieKkCcnmn K ypoKy 1 npegnaraet paccuntaTb «MHANBMAYaNbHbLIN UH-
[IeKC KayecTBa ypoKa»;

noABOANT pedieKCMBHYIO CTaTUCTUKY YPOKa MO KONMUYECTBY YYEHWUKOB, Y KOTOPbIX MHAEKC
KayecTBa BbllLe 3Ha4yeHus 5;

[AEMOHCTPUPYET 3anucb Lenn ypoka, crnpawueaeT: «Kak Bbl AyMaeTe AOCTUTHYTa Jin Lienb?».
Ecnn npobnema He peweHa M Uenb He AOCTUrHYTa, NpeanaraeT 0ObACHEHWe, U npeanaraeT
B IONONHEHME K OMALLHEMY 3aZlaHMI0 NOAYMaTb Haj NMPUYMHAMK 3TOrO.
MpoaHanu3npynTe 3HaHWs, NOYYEHHbIE HA YPOKE, CAeNaNTe BbIBOAbI: YTO HOBOMO y3Hanu
0 AblXaHWUWN pacTeHNI?

Mbl y3Hanu:

* YTO NpoLecchl AblXaHna 1 POTOCMHTE3a — NPOTMBOMOJIOXKHbI APYT APYrY.

* NpW AblXaHWW pacTeHUst MOrNOWAOT KUCIOPOA, @ BbIAENSIOT YrIEKUCbIA ras.

* MpoLECC AblXaHWs NPOUCXOAUT Ha CBETY U B TEMHOTE, a Ans npouecca (hoTOCMHTE3a He-
obxoamM cBeT.

o pacTeHue AblWMUT Yepe3 YeyeBUYKM U yCTbuLa.

* Kucnopoa HeobxoauMM pacTeHusM AN OKMcneHust opraHmdeckux sewects (BXY) ¢ oc-
BOOOXXAEHMEM SHEPIUN [N XKU3HW.
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YuyebHas nesTenbHOCTb 0byyarowmxcs:

3343al0T YTOYHSIOWME BONPOCHl O BbIMOMHEHUM AOMALIHEro 3ajaHus;

PacCYnTbIBAIOT MHAMBMAYaNbHbIN MHAEKC KAYecTBa ypoKa;

ONPELENsOT CTENEHb COOTBETCTBUS MOCTABNEHHOW LIENIN U PE3YNbTaTOB AEATENbHOCTU; CTe-
neHb CBOEro NpoABMXEHUS K Lenu;

BbICKa3blBalOT OLIEHOYHbIE CYXAEHWSI M COOTHOCST pe3y/bTaThbl CBOEW AEATENBHOCTU C Lie-
NblO YpoKa.

MATEPWAJIbI ANA NOAITrOTOBKHM K YPOKY

1) Uctopusa onbita [ko3eda Mpucran

«$1 B3/1, — Nn1can OH, — HEKOTOPOE KONMYECTBO BO3AyXa, COBEPLUEHHO MCMOPYEHHOMO
AbIXaHWEM MbILLK, KOTOpas B HEM nornbna; pasaenun ero Ha ABe YacTu: OAHY YacTb BO3AyXa
nepeBen B COCYA, NOrPYXXeHHbIN B BOAY, @ B APYryI0 YacCTb, TAKXKE 3aK/IHOUEHHYIO B COCya C BO-
[010, NoCaann BETKY MsATbl. Yepe3 BoCEMb — [EBSATb AHEN S HALLEN, YTO Mblllb MPEKPACHO
MOrNa XWTb B TOM YacTu BO34yXa, B KOTOPOM pocna BETKA MSATbl, HO Mblllb MOMEHTA/IbHO NO-
rmbna B Apyrom YacTv ero. B TeueHne ceMu AHeN npebdbiBaHust B COCYAE C UCMOPYEHHbIM BO3-
AYXOM nober MaTbl BbIPOC MOYTK Ha 3 AtoMa 1, KpoMe Toro, 06pa30Ban HECKOIbKO HOBbIX».

Takum obpas3oM, pacTeHue Kak Obl MUTANOCh WCMOPYEHHBIM BO3AYXOM, TO €CTb YrNEeKUCbIM
rasom. OHO pPOC/0, OYMLLANIO BO3AYX, MOFIOLAN YINEKUCNbIN ra3 1 BbIAENsiS KUCIIOPOA.

OTkpbITHE MpucTnn Nnponsseno 6obLwoe BneYaTneHne B y4éHOM Mupe. JIOHAOHCKOe KOpo-
neBcKoe 061WeCcTBO yyeHbIx npucyanno Mpuctam 60nbluyio 3010TYI0 MeJasb U YeCTBOBaANO Ha
TOPXKECTBEHHOM COBpaHuu.

Mocne onbIToB MPUCTAM C KONMaKoM U Mbllbio BCE BbiClee 06LiecTBO 3aroBopuio o cno-
COBHOCTU pacTeHWiA ouMLWaTb BO3AYX. B Moy BOWO CTaBMTb NOGONbLLE LBETOB B KOMHATaX:
BeAb OHU UCMPABASIOT T. €. «OUNLLAOT» BO3AYX.

OfHa o4veHb boraTas gama pewwwmna NpoBepuTb 3TO HayyHoe HabnioaeHwe Ha cebe. OHa
Befiena ABOPELKOMY MOCTaBMTb B KOMHATY Ha HOYb Nobosblue pacTeHMin. HayTpo aama npo-
CHy/laCb C CUIbHOM rOIOBHOM 60bI0 1 B TOT Xe Bevep Ha Npuéme pacckasana BCeM, YTO
MpucTan NayT 1 06MaHLKK.

YuéHble B3BONTHOBaNNCh, M Koponesckoe 06uiecTBo nonpocmno Mpuctan NnoBTOPUTb ONbIT.
bbin Beuep. B 60nblLOM 3ane cupenu yueHble B MaHTUSX 1 6enblx napukax. Fopenu ceeun. Bee
B TULIMHE COCpeAoTOYeHHO Habnoganu 3a TeM, 4To genan Mpuctnu.

— BoT BMAWTE MbILLOHOK B COCYAE C BETKOW MSATbI XMB....

— HeT, OH 3agbIxaeTcs... 1 yMUpaeT, — pa3fanuncb ronoca.

Ha pockel!

3anuwem cxeMy npouecca AbIxaHus B TeTpagb.

Cno)xHble OpraHmyeckue BelecTBa + KUCNIOPOA = YrNeKUCNbiA ras + soaa +
+ E (3Heprus)

2) CamocTosiTenbHO pab c yue6HMKOM B napax. 3anosiHeHue Tabnuuybl «CpaBHe-
HUEe ropeHue u AbixaHue»

FopeHmne CX0AHO C AblxaHneM. Ho ropeHme npoTekaeT o4eHb 6YpHO M BbICTPO, C BblAENEHK-
eM 60MblWOoro KONMYeCTBa 3HepPrun. A nNpu AbIXaHUKM pa3fIOXEHUE OPraHUYECKMX BELLECTB,
MPOMCXOANT MEAIEHHO, MOCTENEHHO B HECKOMIbKO 3TAmNoB, HA KaXXA0M W3 3TanoB BblAENSETCS
He 60NblLOe KONNYECTBO SHEPTMUN, KOTOPYIO PaCTEHMSI UCMONb3YIOT Ha POCT, Pa3MHOXEHNE U
ApYyrue Npouecchl XXM3HeAESTENbHOCTH.
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3) OnbIT C MICNONb30BAaHMEM AATUMKOB KUC/IOPOAA M YrJIeKMCI0ro rasa uucgposoit
na6opartopuu Releon Lite

OnbIT

B3snu Tpu npo3payHbix HaHku:

1) B nepsyto nomMectunn 30—40 Habyxwmnx npopacTalowwmx ceMsH daconu,

2) BO BTOPYK — KOpPHENI04bl MOPKOBYW, Nepes OnbITOM MOMECTUN B BOAY Ha TPU AHS,

3) B TPETbIO — CBEXECPE3aHHble CTEBNN paCcTEHUS C NNCTbSIMMU.

BaHkK 3aKpblin NpobkaMu W NOCTaBUAM B TEMHOE TEM/0e MecTo.

1. Ha cneaytowwnin aeHb onyCcTMAN B KaXXayto 6aHKy AaTYMK KMCIOpOAa W YrNeKUCNOro rasa
undposon nabopatopun Releon Lite.

2. 3anyctunu nporpamMmy Releon Lite.

3. 3adukcnpoBanu AaHHbIE.

4, 3anonHunu Tabnuuy

baHka 1 BaHka 2 BaHka 3

Kucnopoa

Yrnekucnoin ras

Yyalmecs AenatoT BbiBOA: O TOM, YTO BCE OpraHbl AbllWaT. MoCcKonbKy Npy NpoTeKaHWW npo-
Lecca AblxaHus NOrnowWwaeTcs KUCIopos U BbIAENSETCS YINEKUCbIA ra3, KOTOpbIM He Noaaep-
XXMBAET ropeHus..

4. Teopernyeckoe nosicHeHue nabopaTopHoro onbiTa
EcTb v y pacTeHui cneuunanbHble OpraHbl AN AblXaHua?

Y pacTeHuit HeT cneumanbHbIX OPraHOB AbIXaHWS, HO Y HUX B KOXMLE NCTa PacnosiOXeEHb
yCTbULA, Yepe3 KOTopble NPOUCXOAMT ra3o0bMeH. YCTbMua COCTOSAT U3 ABYX 3aMblKatoWmX Kne-
TOK W YCTbUYHON LIeNK, Yepe3 KOTOPYK KUCNOPOA NOCTYNaeT B MEXKIETHWUKM INCTA, a 3aTeM B
KNeTKu. B KneTkax npoMCcXoanT NpoLLECcC OKUCIEHMS OpraHnyeckux BelwecTs (pacnaa) obpasy-
€TCS YrNEKNUCAbIW ra3, KOTOPbIN yAanseTcs U3 KNeToK Yepes YCTbUYHYIO Lesb.

1 xouy 006aBUTb, UTO AblXaHME Y pacTeHMi MOXET NPOMCXOAUTb B KOPHSIX U B CTebnsX.
Kaxxaas knetouka pacTeHuid AblwuT. B KOPHSX NOrnoLWeHe KUCnopoaa oCyLecTBseTcs € no-
MOLLbIO KOPHEBbLIX BOJTOCKOB, @ B CTEHNAX — Yepe3 yeyeBMYku. 103TOMy nocne foXAsS U Mno-
CNne NonuBa KOMHATHbIX pacTeHWU HeobX0AMMO PbIXIUTb 3eMI0, YTOObI YBENMYMTL AOCTYN
KMCNOpPOoAa K KOPHAM.

WTaK, Mbl C BAMW YCTaHOBMIIM, YTO pacTeHUsIM HeObXOAMM KUCNOpOoZ ANa AblxaHus. Ho B
pacTeHMsX NpoTekaeT NPOTUBOMOOXHBIA Npouecc hOTOCUHTES, B pe3y/ibTaTe KOTOPOro Kuc-
nopog sblgensietcs. bes kucnopoaa Xusble CyLecTBa XUTb HE MOTYT.

5. 3aKkpensieHne 3HaHUHA y4alLUXCA.

Kak Bbl OTBETUTE Ha NpobieMHble BONPOCHl, MOCTaB/EHHbIE B Hayane ypoka?
CpaBHuTe gblxaHune N POoTOCUMHTES.

OTBeTbTe Ha BOMPOCHI, 3anonHuTe Tabnuuy.

YepTbl npouecca PdoTOoCHHTE3 AbixaHue
1. B Kakux kneTkax npomc- B kneTkax, cogepxalumx
XOOUT? XJIOpOMacTbI Bo Bcex kneTkax pacTeHus
2. Kakol1 ra3 nornowaercs? | Yrnekucnblii ra3 Kucnopon
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lMpodoixxeHue
YepTbl Npouecca doToCHHTE3 AbixaHue
3. Kakol1 ras Bbigensietcsa? Kucnopop Yrnekucnbilii ras
4. B Kakoe BpeMs CyTOK [IHEM KpyrnocyTtoyHo
NpPoONCXoanT? (M OHEM 1 HOYBIO)
5. YT0 nponcxoauT c opra- OkucnsoTtcs
HUYECKUMU BeLLecTBaMn? ObpasyioTcs (pacnagatotcs)
6. DHeprus? HakannuBaetcs Bbigensetcs
6. Bonpochbi B hopmaTte N'MA, BIMP
1) BcraBbTe nponylweHHble cnosa. (no tTabnuue)
1. PacTeHus npu AblXxaHWM NOrNOLLAIOT..........
2. PacTeHus npu ablxaHUW BbIGENSIOT..........
3. OpraHuyeckue BeLlecTBa Npu AbIXaHWM............
4, PacTeHus AblLaT B ...... BpPEMS CYyTOK
5. Oblwar ...... OpraHbl pacTeHus.
6. Mpun dhoToCMHTE3E KMUCNOpOAa......... bonble, Yem ...... Mpy AbIXaHuMW.

2) U3 npuBeAeHHbIX HWKe NPU3HAKOB BblibepuTe NpU3HaKK, XapaKTepusylowme

¢oTOoCHHTE3 M AbIXaHMe.

A) MpoucxoanT BO BCeX KneTkax. (a)
b) MpoTekaeT ToNbKO Ha cBeTy. (P)
B) Mornowaetcs yrnekucnblii ra3 u BblaenseTcs kucnopod. ()
I NMpoucxoauT B KNeTKax ¢ xnoponnactamu. ()
[1) MpoTekaeT Ha CBETY W B TEMHOTY. (4)

E) Oprannueckune BeliectBa obpasytorcs. ()
X) OpraHuyeckue BewwecTsa okucnsaoTes (pacnagattcs) o CO2 n Hy0. (a)
3) MornowaeTcs KUCNopoz v BbIAENSETCS YrNeKUCbIN ras. (a)

3) BcraBbTe B TEKCT nponylieHHble C/oBa.
1. B npouecce QOTOCMHTE3A...... OPraHUYeCKNX BeLeCTB, NPy AblXaHUM OpraHMyecKkme Be-

LecTBa....

2. DOTOCUHTE3 NPOTEKAET TOMbKO...... , @ npouecc AbIXaHUA
3. B pacteHuun Ha CBeTy npoTeKkaeT npouecc....... Uu...

4. OOTOCMHTE3 NPOTEKAET B KETKAX, CoAepxaLlymx XﬂOpOd)W'IfI, a Npouecc AblXaHu4 ......
5. B oTanume oT npouecca AblXxaHus, CbOTOCMHTe3 NMPOTEKAET TOJIbKO B OPraHM3MeE.........

Ypok 2. «M3yyeHue paboTbl OpraHoOB KpoBOO6paLLeHns »
KoHcnekT ypoka 6uonorun cC ucnonb3oBaHueM uudpoBon nabopatopum (6uonorus 8

Knacc)

Llenb ypoka: 06061WNUTb 3HaHWUS ydalmxcs no TeMe «KpoBb M KPOBOOGpaLUEHME», UC-
NoNb3ys 3HAHWS MO PasNMYHbIM pasaenam 61Monorun u GUsKNKK; COBEPLIEHCTBOBATL HABbIKM
KOHTPO/IS U CAMOKOHTPONS Y YYaLLIMXCSI.

3agaum ypoka:

O6pazosameibHasA: CNocob6CTBOBaTb (POPMUPOBAHMIO Y YHALLMXCS 3HAHWIA NO Pa3NNYHbIM
pasaenam buonornn n GusmnKK. YctaHaBnMBaTb CBA3b MEXAY OTAENbHBIMU TEMaMU 3TUX Npea-
MeTOB. HayunTbCs MCNONb30BaTb NONYYEHHbLIE 3HAHWSI HA MPAKTUKE.

B copepxaHue

71



Q7 KBAHTOPUYM BUONIOrns

Pazsusarowaa: npoaomkunts GopMMpoBaTh YMEHUS CUCTEMATM3MPOBATb W BblAENsATb raB-
HO€, CyLLeCTBEHHOe, YCTaHaBNMBaTb NPUYMHHO-CNIEACTBEHHbIE CBSA3M, CNOCOHCTBOBATL pa3Bu-
TUI0 BOOBPaXEeHHsI, yCTaHaBMBaTb CBA3b TEOPUM C NMPAKTUKOW.

BocnumamenbHasa: cnocobcTBoBaTh (POPMUPOBAHUIO COMETAHUS UHAMBUAYANbHLIX, Ipyn-
MOBbIX W KONJIEKTUBHbIX BUAOB AESATENBHOCTH.

O6opynoBaHue:

Lincdbposas nabopatopus no dpusnonoruu (aatumk YCC),

Tun, BMA ypoka: VHTErpUpOBaHHbIN TUM YPOKa. ITO MO3BONMUT yyalMMCs MOHSTb npouec-
Cbl, NPOUCXOASILLME B OpPraHnU3Me YesioBeKa C TOUKM 3peHnst 61Monorum n Gusmnku.

MnaHupyeMbie pe3ynbTaTbl: yyallMecs Hay4yaTcs NonyyvaTb 3HAHWS, UCMONb3YS pa3ny-
Hble BUAbl AEATENbHOCTU W MCMOMb30BaTb 3TU 3HAHWS ANS NPOBEAEHWS KCMEPUMEHTANbHO -UC-
cnepgoBaTenbCkmx pabor.

JINYHOCTHbIE pe3ynbTaTbl: 6yoym cHopMupoB8aHbl: PasfiMyHble HaBblKM 0by4YeHus; npu-
06peTéH onbIT paboTsl ¢ KT (Mo nporpamMMme 0AuH KOMMNbIOTEP, OAMH YYEHUK), a Takxe nabo-
paToOpHbLIM 060pyA0BaHMEM MO dur3mnke M LdpPoBoM nabopaTopueir Mo 6GUONOrUM; HABbIKM OC-
HOB MOAENMPOBaHMS MNPOLECCOB.

YHuBepcanbHble yyebHble fAeincTBuA: MeTanpeaMeTHbIN pe3ynbTaT npeanonaraet ¢op-
MUPOBaHME YMEHUI — YCTaHABNUBATb NPUUYNHHO-CEACTBEHHBIE CBSI3W, CTPOUTb NOrMYECKoe
paccyXeHWe, yMeHMe CaMOCTOSITENIbHO MAAHUPOBATb NYTU AOCTUXEHUS LIENeN, YMeHWe pa-

6otatb C coBpemeHHbIMM UKT 060pyaoBaHMEM MPUMEHSTb MOSTYYEHHbIE 3HAHUS Ha MPaKTUKE.
®opMbl 1 MeToabl 06yueHus: (hpoHTaNbHbIe, MHAMBUAYANbHbIE, IPYNNoBbLIE, UCCNeaoBa-
TenbcKue.

Mertoabl: CNOBeCHble, HarnsaaHble, NpakTUYeckne, AefyKTUBHBbIE.

MoHATMA M TEPMUHDBI: BUAbI COCYA0B, TOHOMETP, FMNEPTOHUS, CKOPOCTb ABUXEHMS, Ya-
CTOTa nynbca, TennoobMeH, razoobmMeH.

OpraHu3aLMOHHasa 4acTb:

Yyawmecs Aensatcs Ha 4 rpynnbl No pesynbTaTaM NpeABapUTENbHOM NPOBEPKE MO TEMaM:
«[1BMXXeHWe KpoBM No cocyaam», «OpraHbl KpoBoobpalueHus», «3akoH bepHynnu», «[lasne-
HUEe B XMAKOCTSAX M rasax», «CoobLatowmecs cocyabl», «M3mepeHne gaBneHnst B XUAKOCTSAX
N B razax», «TennoobmeH».

2. XoA MHTErpMpoBaHHOro ypoka no 6uonorumm u ¢pmsmke.

dtan ypoka 1. OpraHuM3aLMOHHbIN

MpeanonaraeMass NpPoAO/HKUTENbHOCTb: 1—2 MUH.

Meparornyeckas AesTeNbHOCTb yunuTens:

NpoBepsieT rOTOBHOCTb K YPOKY, OpraHM3yeT BHUMaHWe Kacca K paboTe Ha ypoke, co3gaeT
MONOXMTE/bHbIA 3MOLIMOHANbHbIA HACTPOM y 06YyYatoLMXCS.

YuyebHas pesTenbHOCTb 06yuarowmnxcs:

3MOLMOHANBLHO HACTPaMBaOTC Ha MPEACTOSLWY YYebHyo AesTenbHOCTb.

3Tan ypoka 2. AkTyanu3auus m 0606weHne 3HaHUi

MpeanonaraeMas NPoOAOC/HKMTENIbHOCTb: 6 MUMH.

Meparornyeckan AeATeNnbHOCTb yuuTens:

NpoBOAMT (DPOHTaNbHYIO Beceay; akTyanu3npyeT UMeLLMeCs 3HaHUs, noMoraeT 0606Le-
HUIO 3HaHWIA;

co3aaeT ans obyyatolwmxcs NpobneMHyto CUTyaumio; NobyxaaeT K BbiCKa3blBaHUIO npej-
NOXEHWUMN 0 cnocobe 1 cpeacTBax AOCTUXEHWUS NOCTABNEHHOMW LIENW.

Paboma ¢ mepMuUHaMu u NOHAMUAMU.
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locmaHoska npobiemHozo sonpoca: Cepaue — caMbll paboTOCNOCOOHbIN, NPOAYKTMB-
HbIi, QYHKLIMOHANbHbIA 1 BaXHbI MEXaHM3M B HalleM opraHuame. Cepauy Aaxe CTaBaT
NamMATHUKK. Tak NaMATHUK CepALy yKpallaeT ABOp WHCTUTYTa cepaua B Mepmu.

Yenosek — OTKpbITas buonornyeckas cuctema. MfloaTomMy CTpoeHWe OpraHoB M NPoLecChl,
MPOMCXOASLME B HUX MOXKHO OBBACHUTbL HE TONbKO C TOYKM 3peHunst Guonorum, Ho n ¢husu-
KW Y XUMWMW.

BoiaBmkeHue runoTtesbl. [peanaraeM AokasaTb, YTO MPOLECCH, Npoucxoaswme B opra-
HM3Me YenoBeka, 0bycnoBneHbl 3aKoHaMu HU3NKK. M pacCMOTPUM 3TO Ha NpuUMepe cucTe-
Mbl OpraHoOB KpoBoobpaLleHus.

AKTyanu3auusi ONopHbIX 3HAHUM. VIcnonb3ys Tabnuubl ¥ PUCYHKWU, MOBTOPUM:

1. VI3 KaKunx opraHoB COCTOUT CUCTEMA OpPraHOB KPOBOOOpaLLEHMS.

2. HazoBuTe Kamepbl cepaua, UX CTpoeHne 1 yHKUKK.

3. CTpoeHve 1 (yHKUMK KNnanaHoB cepaua.

4, Pabora cepaua.

5. OCOBEHHOCTM CTPOEHMS NONEPEYHO-MON0CATON CEPAEYHON MblLULbl. 6.ABTOHOMUSI.
YuyebHas pesTeNnbHOCTb 0byyarowmxcs:

OTBEYaloT Ha BOMPOCHI, BbICKA3bIBAOT CBOM NPEeANONOXEHMUS. NpeasaratoT U CornacoBbiBa-
0T C yuuTenem TeMy W Lefib YpoKa; npeanaratoT cnocobbl M CpeacTBa AOCTUXEHMUS LENN.
Mpednonazaemsili omgem Ha sonpoc. Bo3MOXHO, €Cnn MCNonb30oBaTb PacTBOPLI CONEN,
06pa3oBaHHbIX rafioreHamum.

3tan ypoka 3. lppuMeHeHne 3HaHUK B HOBOW CUTyaLuu

Mpeanonaraemas NPOAOXUTENBHOCTb: 25 MUH

Meparornyeckas AesTeNbHOCTb YUUTENS:

1) BepeHue beceabl, OTpaxatowen Bonpockl: Ha cnange kapTUHKW: TOHOMETP, CEKYHAO-
Mep, Hacoc, BOAOMNPOBOAHbIE TPYObl. COCYA C KPACHOM XMAKOCTbIO.

Yuutenb 6nonoruu:

1. Kakas accoumauums BO3HUKAET Y Bac, Npu BUAE 3TUX NpeAMEeTOB C OpraHamMm YenoBeka?
2. Kak Ha3blBaeTCa cMcTeMa, COCToALAs U3 cepAaLia, KPOBM PasfiniHbIX COCYA0B B OpraHus-
Me yenoBeka?

peanonaraeMble OTBETbI: KPOBEHOCHAS CUCTEMA MM CUCTEMA KpOBOOOpaLLeHus.

3. Bonpoc: Kak Bbl AyMaeTe, ANd Yero Hy>Hbl 3TU du3nyeckme npubopbl?
peanonaraemble OTBETbI: AN U3MEPEHWUS AABNEHUS KPOBW, AN W3MEPEHWUs Yucna cokpa-
LeHnn cepaua, Ans U3MepeHus nysnbca.

Yuutennb: [1ns yero Heobxoammo U3MEPATb AaB/IEHNE KPOBU, MYJbC.

[peanonaraemMble OTBETbI: U3MEpPEHWe AenatT AN Toro 4TObbI KOHTPOJZIMPOBATb pa60Ty
KpOBEHOCHOﬁ CUCTEMDI, AN N3y4YEeHUA ee paGOTbI.

B BalLeM kniacce nocne NpoxXoXxaeHs Me4oCMOTPOB, aHanun3 pe3ysibTaToB Nokasas, OTK0-
HEHUA OT HOPMATUBHbIX nokasareneit. Yem MOryT ObITb BbI3BaHbI 3TN U3MEHEHMWSI.

Yuntenb: U Tak, y Hac eCTb YCNOBHbIE MOAESN, BXOAALLNE B KPOBEHOCHYIO CUCTEMY M (PU-
3nyeckue npubopbl. Mcnonb3yio 3TM dusmyeckme npubopsl, Undposyto nabopatopuio,
OLieHMTE CBOE COCTOSIHME OpraHM3Ma yepe3 paboTy opraHoB KpoBoobpalueHus Monpobyii-
Te cpopMynMpoBaThb Liesb HaLero ypoka.

Mpeanonaraemble OTBETHI: WCCNEAOBaHME PaboTbl KPOBEHOCHOM CMCTEMbI YenOBeKa.
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Onsa opraHnsauum nocnegyroweit paborbl Mbl K1acC pa3genmnin Ha HeCKOJbKO
rpynn.

3apanue rpynnbl N2 1. OnpenenvTb AaBneHne 1 NynbC KaXXAoro YieHa rpynnbl, 3anos-
HUTb Tabnuuy. CpaBHUTbL MONYYEHHbIE AaHHbIE CO 3HAYEHUSIMU CPeAHEeCTaTUCTMYECKOro Yye-
noseka Bo3pacta 13—14 net. CgenaTb BbIBOS M OTBETUTb Ha BOMPOCHl. BbibpaTb Aenerarta,
KOTOPbIVA AONOXMT pe3ynbTaTbl paboThl U CAENAET BbIBOA.

3agaHue rpynnbl N2 2. CobpaTb M3 NpeanoXeHHbIX NPeAMETOB MOAENb KPOBEHOCHOM CH-
cTeMbl YenoBeka. O6BbSCHUTb, MOYEMY B Kanuaispax KPOBb TEUET C MEHbLLEW CKOPOCTbIO,
4eM B KpYnHbIX cocyfdax. (aopTe, BeHax, apTepusix). 10 3akoHy bepHynnu o Hepa3pblBHO-
ctn ctpyu (Bo ckosibko pa3 ceueHue cocyaa 6osblue BO CTO/IbKO pa3 CKOPOCTb Te-
YeHMS XXUAKOCTU B 3TOM COCyAe MeHbllUe M HA060poT) HapyliaeTcs M pusnyeckun
3aKOH bepHynn o HepaspbIBHOCTU CTPYMW.

3apaHue rpynnbl N2 3. HapyweHue KpoBoO6paLieHns NPy HaNoXKEHUM XKryTa.
3apanue rpynnbl N2 4. Bansinne ¢puanueckom Harpysku Ha 4acToTy nyabca v gaB-
NneHus yenoBekKa (B NpeanoXeHHoi rpynne BbioMpatoT TPEHUPOBAHHOMO YesIoBEKa 1 He-
TPEHMPOBAHHOr0)

HanauTte 3aBUCMMOCTb YaCTOTbl NyNbCa OT HArpy3ku YenoBeKa C NOMOLLbIO LIMdPOBON na-
bopaTopum ¥ caenanTe BbIBOA O TOM, Kak 3aBMUCMT 4YacCTOTa YAapoB CEepALa Npu YBENUYEHUM
(bU3MYECKON HarpysKkm YenoBeka.

3tan ypoka 5. KOHTponb ycBoeHusi, 06cyxaeHne aonyLieHHbIX ownbok
M UX KOppeKuusi

MpeanonaraeMas NPOAO/HKUTENBHOCTb: 6 MUH.

Meparornyeckas AeATeNbHOCTb yYUTeNs:

opraHusyeT 0bcyxaeHve pe3ynbTaToB YPoKa, YTO MPOLECChl, MPOMCXOASLLME B OpraHn3mMe
yenoseka, 06ycnoBneHbl 3aKoHaMK OU3NKM.

(Yuutenb 3aBepliaet paboty rpynnbi N21, N22, N23, N24.)

MoaBOAMT aHanW3 OUeHKKU paboTbl rpynmbl.

BbiCkaXxuTe CBOE MHeHMe, YTO MONYYMnoCh, @ Kakue BOMpOChHl BbI3BaNM 3aTpPYAHEHMS.
Kakow Bua aestenbHoCcTv Bbl BbibupaeTe Anst pelleHns 3STuX TpyaHOCTEN.

YuyebHas peATenbHOCTb 0byyarowmxcs:
AENaloT BbIBOAbI

3tan ypoka 6. UHdpopmauusa o goMallHeM 3aAaHUKN U pednekcus

Mpeanonaraemas NpoAO/HKUTENbHOCTb: 6 MUH.

Meparornyeckas AeATeNbHOCTb YYUTENA:

NHGOPMUPYET O AOMALLHEM 3aaHuKN, AAET KOMMEHTapuii MO €ro BbINOSHEHUIO;
npeanaraeT aHKeTY pedneKkcum K ypoky 1 npeanaraet paccuntaTb «MHAMBUAYaNbHbIA UH-
[AEKC KayecCTBa ypoka»;

noaBoAUT pedneKCUBHYIO CTaTUCTUKY YPOKa MO KOMMYECTBY YYEHUKOB, Y KOTOPbIX MHAEKC
Ka4yecTBa Bbllle 3Ha4YeHns 5;

AEMOHCTPUPYET 3anncb NpobseMHOro Bonpoca v Lenu ypoka, crnpalwuneaeT: «Kak Bbl AyMma-
€Te, peLleH M NpobaeMHbI BONPOC, AOCTUIHYTa NN LieNb?».

YyebHas pesiTeNlbHOCTb 06y4aroWMXCS:

3a[al0T YTOYHAKOLWME BOMPOCH O BbINOSHEHUW [LOMALUHEro 3aAaHus;

PaccyMTbIBAOT MHAMBMAYANbHBIN UHAEKC KAYecTBa YpoKa;

ONpeAenstoT CTeneHb COOTBETCTBUS MOCTABNEHHOM LENW W pe3ynbTaToB AESTENbHOCTH; CTe-
NneHb CBOEro NpoABMXKEHUS K LieSu;

BbICKA3bIBAOT OLIEHOYHbIE CYX/AEHMS U COOTHOCAT pPe3ybTaTbl CBOEW AEATENbHOCTU C Lie-
NblO YpOKa.
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MATEPWAJbI A1 NOATrOTOBKU K YPOKY

OpraHn3aunoOHHbIH MOMEHT.

WTak, cepaue YeTblpEXKkaMepHOe, COKpaLLaeTcs pUTMUYHO U NPOTaNIKMBAET KPOBb MO COCY-
JaM, 6naroaps cepe4HoN MbiLLLE.

CerofHa Hall ypoK MOCBSILLEH KPOBEHOCHOW cucTeMe yenoBeka. CerogHs Mbl AOMXKHbI C
BaMu 0606WWMNTb 1 CUCTEMATU3MPOBATL HALLW 3HAHWS O KPOBM U KPOBEHOCHOM CUCTEME.

Marepuanbl gns KONMpoBaHUSA

3apanue rpynnbl N21. Onpeaenutb AaBneHne U MynbC KaXXAoro YieHa rpynnbl, 3amnosi-
HUTb Tabnuuy. CpaBHUTb NOMYYEHHbIE JaHHbIE CO 3HAYEHUSMUN CPeAHECTAaTUCTUYECKOrO Yeno-
Beka Bo3pacTa 13—14 neT. CaenaTtb BbIBOA WM OTBETUTb Ha BOMPOCHI. BbibpaTb Aenerarta, KOTO-
Pbili JONOXMNT pe3ynbTaThl PaboTbl U CAENAET BbIBOA.

MpepnonaraeMbii BbIBOA: [laHHble pe3y/nbTaToOB M3MEPEHMS MOKa3blBalOT, TO YTO KpoBe-
HOCHblE CMCTEMbI YYaCTHMKOB TPyMMbl UMEKT pasHble NapaMeTpbl AaBNEHUS U Nynbca. Pe3ynb-
TaT CPaBHEHMS C HOPMATMBHbLIMU MOKa3aHWUSIMKU ANS AAHHOMO BO3pacTa roBOPST O TOM, YTO Y
OTAENbHbIX YIEHOB rPYMnbl OTKIOHEHWS AAaBIEHMS U NYNbCa BbI3blBAOT TpeBory. Heobxoammo
npou3secTun 6onee TwaTebHOe UCCNef0BaHNs B MEAULMHCKOM YUpEXAEeHUN.

YnTaloT BOMPOCHI M AAIOT OTBETHI.

B kaxdom Hoymbyke daHHol epynnbl pasmeuwaemca nycmas mabsauua u daromca donos-
HUMe/ibHble B0NPOChI

3agaHue rpynnbl N2 2. CobpaTb M3 NpeasioXeHHbIX NPeaMETOB MOAENb KPOBEHOCHOW Cu-
cTeMbl yenoeeka. OBbSCHUTL, MOYEMy B Kanunsipax KpoOBb TEYET C MEeHbLUIEN CKOPOCTbO, YeM
B KPYNHbIX cocyaax. (aopTe, BeHax, apTepusx). [0 3akoHy bepHynnun o Hepa3pblBHOCTU CTPYM
(Bo ckonbko pa3 ceyeHue cocyaa 6onblue BO CTOJSIbKO pa3 CKOPOCTb TeYEHMUS KUAKO-
CTH B 3TOM COCyAe MeHblue U Hao6opoT) HapywaeTcs nn dhusnyeckuii 3akoH bepHynnm o
Hepa3pbIBHOCTU CTPYM.

Ang 06bACHEHUS ABWXXEHUS KPOBM B COCYAAX MO3HAKOMMMCS C 3aKOHOM BbepHynnu. OH
eLLle Ha3blBaeTCs 3aKOHOM HEeMpepbIBHOW CTPYM.

—

“ —

51 ﬂ

Vi=Vy Vi=vi1'Si't; Vo= wa'So't; I vi'S1= w2'Sy; va=v1'S1/ S2

Yepes pasHble ceveHust Tpybbl 3a OOHO M TO Xe BpeMsi NPOXOAST OAWHAKOBbIE 06bEMBI
Xuakoctu. OTClofa NoNMyyaeTcsl, YTO TaM, FAe CeyeHne Tpybbl 60MblUe, CKOPOCTb TEYEHUS XA -
KOCTU MeHbLLe 1 HAa0BopOT, TaM, rae cedeHune Tpybbl MEHbLUE, TO TaM CKOPOCTb TEUEHUS XKuNJ-
kocTu 6onblue. YeM 60/blie CKOPOCTb ABUXEHMS XKMAKOCTU, TEM 6onbliee AaBNeHUE NPoun3-
BOAWT XXMAKOCTb Ha CTEHKU cocyaa.

PaccMoTpuM Tabnuuy.

Ne° Onamertp Ckopoctb DaBnenue
n/n Cocyae! MM cMm/c MM. pT. CT.

1 AopTa 20 50 50—150

2 ApTepun 5—10 20—50 80—20
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3 ApTepuonsl 0,1—0,5 1—20 50—20
4 Kanunnspeol 0,5—0,01 0,05—0,1 20—10
5 BeHynbl 0,1—0,2 0,1—1 10—2
6 BeHbl 10—30 10—20 /-5/—/+5/

MocMOTpUTE Ha AaHHble Tabnuubl M NOCTapaUTeCh 0OBACHUTL MOYEMY MPU YMEHbLIEHUM
AVaMeTpa CoCyfia CKOPOCTb KPOBY, ABUXYLLENCS MO HUM YMeHbLIAeTCsl. MpoTMBOpeYaT in 3Tu
AaHHble 3aKOHY BepHynnu o HepaspbIBHOCTW CTpyW. [Ans NpaBMILHOTO BbIBOAA MOCMOTPUTE HA
MOZENb KPOBEHOCHOM CUCTEMBI YENTOBEKA.

B Hoym6yke OaHHoli epynnbl pasmewjaemcsa 3akoH bepHyanu, donosHUMeIbHbIe BONPOCHI

Mpeanonaraemble OTBETHI: 3aKOH HE HAPYLIAETCA Tak Kak Ans OTBETA Ha 3TOT BOMPOC HE06-
XOMMO MOMHUTb, YTO 06LAsA MOLWAAb CEYEHNS BCEX KAaMUISPOB HAMHOMO 60sbLUE YEM MI10-
lalb CEYEHNS aOPThI, BEHbI UMK apTEPUM, NOITOMY CKOPOCTb KPOBU B KAnMWUANSpax MeHbLLe.

3apanue rpynnbl N23. HapyweHue KpoBoO6palleHns NpU HaN0XKEHNM XKryTa.
O6opyaoBaHue 1 MaTepuansl

¢ [lopTaTMBHLIN KOMMbIOTEP

o [laTumk TemMnepatyphl

¢ [lpoYHas HUTb UM TOHKWIA LWHYP ANMHOW 0Kono 40—60 cMm

Xof 3KcnepuMeHTa

1. MpucTynaiTe K BbINMOMHEHMIO OMbITa

2. HauvHaiTe pernctpaumio AaHHbiX. Ans 3toro Haxmute kHornky CTAPT Ha naHenu uH-
CTPYMEHTOB.

3. 3anwucbiBanTe AaHHble He MeHee 30 C.

4, He npekpalias 3anucy faHHblX, 6bICTPO 1 Tyro obmoTanTe ABa Nanbua (KaXabld OTAENb-
HO, 60NbLLOV N YKa3aTeNbHbIN) HATKOWN.

5. MpogonxaiiTe 3anNMCb, 0TMeYas BHELLHME NPU3HAKM HapyLeHUs KpoBoobpalueHus (no-
KpacHeHWe, a 3aTeM W MOCMHEHMEe MOKPOBOB, CHUKEHWE YyBCTBUTENIbHOCTKN) He 6onee
7—10 MUHYT.

6. He npekpalias 3anmcy 6bICTPO CHUMUTE HUTKY.

7. [Joxantecb CTabunusaumm NokasaHUMM AaTuyMka U OCTAHOBMTE PErucTpaumio Haxas KHOM-
Ky cTon.

8. CoxpaHuTe nonyyeHHble AaHHble HaXaB KHOMKY COXPAaHUTb

AHanus pe3ynbTaToB

1. PaccmoTpuTe rpaduk 1 CpaBHUTE TeMnepaTypy B Hayasne onbiTa C MMHUMasbHON TeMne-
paTypou 1 TeMNepaTypou B KOHLIE OnbITa.

2. OTMeTbTe Ha rpaduke MOMEHTbl HANOXEHUS U CHATUS NEPETSKKM:

CaenainTte BbIBOA O BAUSIHUM CKOPOCTM ABWXXEHWUSI KPOBM MO COCYAaM M TEMNOCHabXeHMs
OTAENbHbIX YacTen Tena B KOTOPbIX NPOTEKAET KPOBb

3apganue rpynnbl N24. BausHue ¢pm3nueckoin Harpysku Ha 4acToTy nynbca v paB-
NeHus YyenoBeKa (B NpeAnoXeHHON rpynne BbIbUpatoT TPEHUPOBAHHOMO YeI0BEKA U HETpe-
HUPOBaHHOIO)

HalauTe 3aBMCMMOCTb Y4acTOTbI NyNbCa OT HArpy3ku YenoBeka C NOMOLLbIO LindpoBon Na-
bopaTopuu v caenaiite BbIBOA O TOM, Kak 3aBUCUT YacToTa yaapoB cepaua nNpy yBENUYEHUM
(U3MYECKON Harpy3KM YenoBeka.
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1. Nopkntounte gatumnk YCC yepes USB nopT K [1K.

2. 3aKkpenuTe AaTyMK Ha nanbue pyku.

3. OnpeaenuTe YMCNo yaapoB Nynbca B CNOKOMHOM COCTOSIHUM U A@aHHbIE 3aMuLInTE B Ta-
6nuuy.

4, Cpenante 10 npuceaaHuii v nokasaHus 3anuwuTe B Tabauy.

5. Cpnenaiite 20 npucenaHuin U NoKasaHWs 3anuiunMTe B Tabnuuy.

N2 onbiTa Yucno npucenaHmii YacroTa nynbca
1 0
2 10
3 20

Mo pe3ynbTaTaM paboThl CAENANTE BbIBOA O TOM, KaK 3aBUCUT My/NbC YEN0BEKa OT usnye-
CKOW Harpy3sku. MocTapanTecb 06bSCHUTbL TaKytO 3aBUCMMOCTb.

OT4eT npeacTaBUTENEN rpynn no npoaenaHHoi pabote.

B KOHLe ypoka MUHK-TeCT (No Bblbopy yuutens)

Bonpochbl B ¢popmaTe BIP, TNA

1. PaccmMoTpuTe XapakTep ABWMXeHUs cepaua v noabepute npaBuabHOECNOBO XapaKTepu -
3yloLee 3To ABMXKEHne?

A) KOHBYNbCUSA B) pUTMUYHOCTb B) 6ecnopsia04HOCTb
2. C nomoLLbio Kakoro n3n4eckoro 3akoHa MOXXHO 06BSICHATb ABUXEHWE KPOBM B COCyaax?
A) l'yka B) bepHynnu B) Apxumeaa

3. Yto 3acTaBnseT KpoBb ABMraThCs Mo cocyaam?

A) pa3HOCTb AaBneHuns B cocyaax b) pazHOCTb BbICOTbI TeNa

B) cuna Tskectn

4. B kaKnx COCyAax HU3KOe JaBneHue, N03TOMY NepeaBuMXeHN0 KpoBK COCOBCTBYIOT KNa-
naHbl?

A) kanunnspeol b) BeHbI B) apTepuu [) BEHYNbI

5. B KakoM Kpyre KpoBoobpalleHns NPOUCXOANT HaCbILEHME KPOBU KMCIIOPOAOM?

A) manom b) 6onbliom B) cpeaHem

Ypok 3. «Ponb KOXXM B TepMOperynsilum opraHusma»

KoHcnekT ypoka 6uonorum C ucnonb3oBaHueM uudposon nabopatopum (6buonorus 8
Knacc)

Llenb ypoka:

— ChOpMMPOBaTh Y YUaLLMXCS 3HAHMS O DYHKLMAX KOXM, CBA3aHHbIX C perynsumen nocro-
SIHCTBA BHYTPEHHEN Cpeabl OpraHv3Ma, UCnonb3ys ANs 3TOro 3HaHus 6uonorum, husnku,

— 3aKpEenuTb 3HaHUS O CTPOEHUM KOXM, C €€ OCHOBHbLIMI CBOWCTBaMM; (OpMMpPOBaTL Mo-
TpebHoCTb 6epeyb CBOE 340pOBbe;

— npuBneYb BHUMaHWe pebéHka K cebe, Kk COBCTBEHHOMY CTPOEHWMIO Yepe3 OMnbiT, MPUITH K
HAY4YHbIM 3HaHWSIM, NPUBECTUN K NMOHUMAHUIO CeHS Kak NUYHOCTMK.

3agaum ypoka:

obpa3oBaresibHble:

1) KOHKpeTM3MpoBaTb 3HaHUS O CTPOEHMU KOXM;

2) chopMMpOBaTb 3HAHUSA O KOXE KaK OpraHe TennooTAauu;

3) PacKpbITb YCNOBKS COXpaHEHWSI MOCTOSIHHOM TeMNepaTypbl TeNa Npy NOBbLILEHWN 1 NO-
HVKEHUWN TeMnepaTypbl.
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pa3BuBarowyme:
1) pa3BuBaTb YMeHWe [enaTb BbIBOAbl M3 PE3YNbTaTOB MPaKTUYECKOM paboTbl;
2) pa3BMBaTb YMEHWE YCTaHaB/IMBaTb B3aMMOCBSA3b MeXAy PU3nYecKoi paboTomn 1 TepMo-
perynsiunen opraHnama;
3) pa3BuBaTb YMEHME aHANM3NPOBaTb M CpaBHMBATb MHGOpMaunto, 0bobwaTb 1 yctaHaB-
NMBaTb NPUYMHHO- CNIEACTBEHHbIE CBS3MN.
BoOcCrnnrTartesibHble:
1) NpOAOMKUTL FUrMEHNYECKOE BOCNUTAHMNE yYaLlMXCs, 6EPEeXHOro OTHOLIEHNS K CBOEMY
300pOBbIO,
2) pa3BMBaTb KOMMYHUKATUBHbIE CMOCOBHOCTEN.
O6opynoBaHue:
MOPTaTUBHbIN KOMMbIOTEP MMM MNAHLWET C NPOrpaMMHbIM 06ecneyeHneM
UMpOBON AaTUMK TEMMEPATYPHI
UMpOBON AATUMK BNAXKHOCTM
TONCTas HUTb
NNacTUKOBBINA NaKeT
pes“HoBoe KoMbLIo
. Cnaiabl B Npe3eHTaumm
Xon ypoka

NousAwN

3tan ypoka 1. OpraHn3aLnoHHbIN

MNpeanonaraemMas NPOAO/MKNTENbHOCTb: 1—2 MUH.

Meparornyeckas AesATeNbHOCTb yuuTens:

NpoBepsiET rOTOBHOCTb K YPOKY, OpraHM3yeT BHUMaHME Knacca K paboTe Ha ypoke, co3aaeT
MONOXUTENbHbIN 3MOLIMOHASbHbIN HACTPON Y 0BYyYatOLLMXCS.

YuebHas pesTenbHOCTb 06yyarowmxcs:

3MOLMOHANbHO HACTPaWBAIOTCA Ha NPeACTOsLWY YYebHy AesTenbHOCTb.

3Tan ypoka 2. AkTyanu3auus m 0606weHne 3HaHUi

MpeanonaraemMas NpoAC/HKUTENbHOCTb: 10 MUH.

Meparornyeckas AesTeNIbHOCTb yunTens:

MpeanaraeT yyalwmMcs NpoCayLaTh CEPUID CYXXAEHWUI M Ha UX OCHOBE OMpeaenuTb TeMy
YpOKa M Lenb ypoka. Ha nobom aTane BbiCKasblBaHMS CYXAEHWUA MOXHO 03BYYMTb OTBET.
OueHb YaCTO B MOJOAEXHBIX ra3eTax M XypHanax nybnvkylT nucbMa yutaTenen, nocny-
LuanTe OTPbLIBOK M3 TaKOro «nucbMa». ECTb M B HeM 6uonornyeckune owmbKu n HETOYHO-
CTU? B 4eM OHM 3ak/o4aloTCA?

«HakoHeL-TO Hayanacb AONrOXAaHHAsA Nopa — KaHUKYbI!

Mbl C noapyron NpOCHYIMCb B NMONAEHb M cpa3y nobexxanu Ha nnsbk. Ckopee B Boay!
HakynaBwucb BAOBONb 0 U3HEMOXEHUS, PACTSHYIMCb HA MECOYKE M TPU Yaca 3aropanm.
Sl yumna Ha ypoke 6uonorum, Yto ynbTpaduoneToBble Sly4n YBEMUMBAOT POroBOiA COiA
KOXW, B KNeTKax €€ NocTeneHHO HaKanAMBaeTCs MUIMEHT, NPUAAIOWMNIA el KOPUYHEBbIN
LBET — 3arap. 3T0 KpacoTa v 340p0BbLE>.

YyebHas pesiTeNbHOCTb 06yuaroWMXCS:

BbICKa3blBAOT CBOW MPEANONOXEHUS; COrfacoBbIBalOT C yyuTeNeM TeMY U Lefb YpoKa;
npeanaratT cnocobbl 1 CPeacTBa AOCTUXKEHUS Lenu.
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dtan ypoka 3. O6bsicCHeHMe HOBOro Matepuana. lpuMeHeHue 3HaHUA B HOBOMA
cuTyauum

Mpeanonaraemas NpoAo/HKUTENbHOCTb: 17 MUH

Meparornyeckas AeATeNbHOCTb YUUTENS:

1. O6bACHAIET yyawWwMMCca HOBbI MaTepuan C AEMOHCTpaLUMein NocMOTpUTE Ha cnaia
W onpefenunTe, Ha Kakue ABe rpynmnbl MOXHO pa3aennTb U306paXeHHbIX 34eChb XXMBOTHBIX.
Kakow npu3HaK NexuT B OCHOBE AEeNEHUs Ha rpynnbl? (Cnana)

K KaKoW 13 3TUX rpynn OTHOCUTCS YenoBeK?

Kakoe CBOMCTBO OpraHu3Ma Ha3blBaloT TEMNOKPOBHOCTbIO? (TENNOKPOBHOCTL — CBOMUCTBO
OpraHu3Ma noaAepXwBaTb TeMNepaTypy TeNna Ha ONpeAeneHHOM YpoBHe.) (cnamna)

2. <A cenyvac pebsita, 1 X04y BaM pacckasaTb OAHY /ereHay (MCTOpUSl «30/10TOr0 Malb-
ymnka»). (cnang )

3. MoxeTe Nin Bbl MHE OTBETWUTb M Ha3BaTb OCHOBHbIE MPUUMHBI TMBEnn Manbumka? (yyaiim-
ecst hopMynuUpYyIOT OTBET M rOBOPAT, YTO 3TOT Manb4yMK yMep OT nepeoxnaxaeHus. boina
HapyLeHa yHKUMS TepMoperynsiumm. )

Yue6bHasa gesaTenbHOCTb 06yuatrowmxca: CerogHs Mbl C BaMW NOrOBOPUM O TepMopery-
ngumMun. 3anuwuTe Temy ypoka «TepMoperynsumus opraHusama» (cnang)

C TOYKM 3peHunsi HU3NKM YeNoBeK BCEro Nnlb Guanmyeckoe Te0 U C HUM, Ka3anocb Obl,
AOJSDKHbI MPOMCXOANTb MPOLIECCHI, TAaKME Xe KaK C NtobbiMu Gusnyeckummn Tenamu. Temne-
paTtypa Tena venoseka 36,6 :C, a B knacce — 24:C. Yenosek AO/MKEH OTAABaTb YacTb BHY-
TPEHHEW 3HEepPrum OKpYyXXatoLeMy BO3ayXy, NMoka TeMnepaTypa He CTaHET OAMHaKoBon. Ho
pa3Be 3TO TaK?

* YTO HOBOrO Mbl AOMKHbI Y3HATb MO 3TOM TeMe? [laBaiiTe chOpMyNMpyeM LN Halero
ypoka (y4alimecst opMynupyoT LiENK, a yUUTENb UX KOHKpeTu3upyeT) (cnana). Obbsac-
HWTb, NOYEMY TEMMNepaTypa HaLEero Tefa OCTAaeTCs NOCTOSIHHOM.

* YT0Obl OTBETUTb Ha 3TOT BOMPOC Mbl JOMKHbI BCMIOMHUTL CTPOEHME KOXM. (Cnaia)

¢ [poBegeHne AEMOHCTPALMOHHBIX OMbITOB.

d1an ypoka 5. KOHTponb ycBoeHusl, 06CyxaeHue AonyLieHHbIX oWn60oK
M UX KOoppeKuus

MpeanonaraemMas NpoAC/HKUTENbHOCTb: 10 MUH.

Meparornyeckas AesTeNbHOCTb yunTens:

opraHusyeT obcyxaeHune pe3ynbTaToB UCCNeA0BaHNs, MPOBEPSET NPaBUIbHOCTb 3anucaH-
HbIX W CAeNaHHbIX BbIBOAOB. OTMEYaeT BaXXHOCTb NPOTEKAOLMX NMPOLECCOB B XU3HEAEs -
TeNbHOCTM YenoBeka.

YuyebHas pesTenbHOCTb 06yuarowmuxcs:

CpaBHMBAIOT pe3yNibTaTbl paboTbl B Nape C AaHHbIMKU, NONYYEHHBIMU APYrUMU YYEHUKAMU;
NP1 HEOBXOANMOCTU KOPPEKTUPYIOT BbIBOAbI M YPAaBHEHMS XUMUYECKMUX peaKLIMiA.
Bonpocbl ans obcyxaeHnsa B Knacce

1. Moyemy npu NoMeLLeHUn pykn B nakeTe HabMIOAAETCS MOBbLILEHWE TeMnepaTypbl?

2. MoyeMy npu NOMELLEHUN PYKW B NakeT HabnogaeTcs NOBbIWEHWE BAXHOCTW?

3. MoyeMy BO BTOPOM OrblTe BNAXHOCTb yBeNnuunach boictpee u gocturna 6onee BbICOKO-
ro 3Ha4yeHus, YeM B NepBoM?

4. Kakoe 3HayeHue Ans opraHuM3Ma MMeeT (YHKUMS NOTOOTAENEHWs?

5. MoyeMy neTHAS ofexaa 0bblYHO AenaeTcs U3 HaTypasbHbIX, @ HE CUHTETUYECKUX TKa-
Hen?
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3tan ypoka 6. UHdopmauma 0 goMalUHEM 3aAaHUU U pednekcus

MpeanonaraeMass NpPoAO/HKUTENbHOCTb: 6—7 MUH.

Meparornyeckas feATeNbHOCTb YUUTENA:

WHGDOPMUPYET O AOMALLHEM 3alaHUN, AAET KOMMEHTapuii MO €ro BbINOMHEHUIO;
npeanaraeT aHKeTY pedneKkcum K YpoKy 1 npeanaraet paccuntaTb «MHAMBUAYaNbHbINA UH-
[eKC KayecTBa YpoKa»;

noaBoAUT pednekCUBHYO CTaTUCTUKY YPOKa MO KOMYECTBY YYEHUKOB, Y KOTOPbIX MHAEKC
KayecTBa Bbllle 3Ha4YeHns 5;

AEMOHCTPUPYET 3anucb LENN ypoKa, CNpalmnBaET: «KaK Bbl AyMaeTe AOCTUIHYTa NN LUenb?».
Ecnun npobnema He pelieHa W Uenb He AOCTUrHYTa, npeanaraeT obbsacHeHWe, u npeanaraeT
B ONOJTHEHME K AOMALUHEMY 3aJaHNI0 NOAYMATb HAZ NPUYMHAMM 3TOrO.

A Tenepb paBaiTe nonpobyem copMynMpoBaTb OCHOBHbI€ BbIBOAbI MO AAHHOMY
YPOKY.

1) Koxa — rnaBHbI OpraH TEpMOperynsumm

2) B 3aBMCMMOCTM OT XapaKTepa peann3aunn TepMOperynsTOpHbIX MEXaHM3MOB pa3/fiMya-
tOT TENMOKPOBHBIX U XOSI0AHOKPOBHbIX XXMBOTHbIX

3) Tepmoperynsuus — 3T0 NPOLEecC ypaBHOBELWMBAHMS TeNNoobpa3oBaHus 1 Tenn00TAaum
B COOTBETCTBMM C YCIOBUSIMU BHELLHEW U BHYTPEHHEW cpefpbl

4) HapyLueHve npoLeccoB TepMOpErynsumMm MoXeT NpUBECTU K NEpErpeBaHunio unn nepe-
OXJT@XXAEHWUIO opraHm3Ma. (cnawa)

YuyebHas pesTenbHOCTb 06yyarowmxcs:

3a/laloT YTOYHSIOLIME BOMPOCHI O BbIMOSHEHWW AOMALUHEr0 3aAaHus;

PacCUMTBIBAIOT MHAMBUAYA/bHbIA MHAEKC KAYecTBa YpoKa;

onpeaensioT CTeneHb COOTBETCTBUS MOCTABNEHHOM LENN U pe3ynbTaToB AEeSTeNbHOCTH; CTe-
neHb CBOEro NPOABWXKEHMS K Lienu;

BbICKA3bIBaKOT OLEHOYHbIE CYXAEHUS N COOTHOCAT pe3y/bTaTbl CBOEN AEATENbHOCTM C Lie-
NblO YpOKa.

MATEPWUAJbI 4N NOArOTOBKU K YPOKY

UcTtopusa «30n0Toro Masbymka»

be3 Manoro naTb BEKOB Hasag, B nocneaHune aHu 1496 r., B pOCKOWHOM 3aMKe MUMAHCKOro
repuora Mopo rotToBuIMUChL K HOBOrogHeMy npasgHuky. epuor cobmpancs nokasaTb CBOMM ro-
CTSIM TaKue 4YyaecHble NpeacTaBNeHns, Kakux elle He BuabiBan ceet. Ewé 6bl! YcTpoicTBOM
Npa3aHuKa PyKOBOAWMN BENUKUI XYLOXHMK U HUKEM He NPEB30MAEHHbIA MexaHuK JleoHapao
Aa BuHun. OH 3aayman BOCCNaBWTb 30/10TOM BEK MMUPaA, KOTOPbIM HAaCTYMNuA NOC/e MHOTUX NIET
XKENEe3HOoro BeKa onyCToWNTENbHbIX BOVH.

[ns n3obpaxeHus xenesHoro Beka KysHeubl noa HabnogeHweM JleoHapao Aa BuHum cae-
Nann OrpoOMHYI0 Urypy Nexallero pbilaps, 3aKOBaHHOrO B naTbl. A 30/10TOM BEK [O/KEH Obin
n306paxaTb roNbl Manbyuk, C HOT 10 FONOBbI MOKPbITHIA 30110TON Kpackon. ITo 6bin CbiH bef-
Horo nekaps. OTew 3a AeHbrn NpefocTaBun ero 414 yBecesieHnsa repuora.

B pa3rap npa3aHWYHOro Becenbs B 3a/1 BBE3/1M NOBEPXEHHOroO pbilaps. U3 ero ypesa Bbl-
LWEN «30/10TON ManbymK» C KpblIbsSIMU 1 NaBPOBOW BETBbLIO B pyKe. MicnyraHHO OH CMOTpen Ha
OKpY>atoLWwmX, NPON3HOCA 3aydeHHOe NpMBETCTBME repuory. MNpa3aHuK He yaanocb AOBECTH
A0 KOHLA, NOTOMY YTO BHe3anHo 3abonena xeHa repuora. [ocTu padbexanucb. Moracam orHu.
O Manbuuke, KOHeYHO, 3abbinun... OH oCTancsa oauMH, B OFPOMHOM XOJIOAHOM MOMYTEMHOM 3a-
ne. Juwb Ha cneayowmin aeHb JleoHapao aa BuHum yBuaen ero B TeMHoM yrny. PebeHok apo-
Xan v xanobHo nnakan. JleoHapAo 3akyTan ero B nnall, OTHeC k cebe AOMOW U Tpu AHS yXa-
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o
)

XXWBAN 3a HUM, NbITasiCb cnacTh. Ho Ha YeTBepTbIN AeHb Manbuuk ymep. Mpownu Beka. Ucto-
pUst «30/10TOr0 MasibyMKa», CBS3aHHash C MMEHEM BEJIMKOIO XYAOXHMKA, He bbina 3abbiTa. A
npuunHa ero rmbenn AoNroe BpeMs OCTaBaNacb HEMOHSATHOWM U Bbi3blBana pasHble TONKOBaHMUS.

[eMOHCTpaLMOHHbIE OMbITbI
1) UHCTpyKuUMA kK nabopaTtopHOMY OMbITY
«HapyweHune KpoBoobpaLyeHNsa NpU HaNIOKEHUN XKTyTa»

Llenb paboTbl: nccnenoBatb TeEPMOPErynsTOPHYO (PYHKLMIO KPOBU M fOKa3aTb HeraTuB-
HOE BINSIHME NEPETSXKKM HA TKAHW U OpraHbl, MOCTPOUTL rpaduK 3aBUCUMOCTM TemnepaTypbl
KOXXHbIX MOKPOBOB OT MPOAOC/HKUTENBHOCTU HANOXEHUS NEPETKKN.

CxeMa 3KCNepUMEeHTaNbHON YCTaHOBKM

O6opyaoBaHue M Matepuanbl: [10pTaTMBHLIN KOMMbiOTep, [aTumk TemnepaTypbl, Mpou-
Has (cypoBast) HUTb ANnHON okono 40—60 cMm

MoparoToBKa 3KCNepuUMeHTa

1. 3axBaTuTe AaTUMK ABYMS NanbLaMu TaK, YTOObl MPUMEPHO Ha AJIMHE B 2 CM OH COMpUKa-
cascs C KOXen.

2. MNMoacoeanuuTe gatunkm K MK. BknounTe 1 3anyctute nporpamMmy Releon Lite.

3. B nporpamme yCTaHOBMTE NapaMeTpbl M3MEPEHWIA, OTKPbIB OKHO HACTPOEK Npu NMOMOLLM
KHornku Hactponka YactoTa: 10 3amepoBs/c

3amepbl: 5000

MNpoBeaeHne skcnepuMeHTa

1. MpucTynanTe K BbIMOSHEHWIO OMbITA, MOKA BallM ManbLbl CBOOOAHSI.

2. HauuHaiiTe perncrpaumnto gaHHbIX. Ans 3TOro HaxmmTe KHOMKy «CTapT» Ha NaHenu uH-
ctpymenToB (K. MokasaHus gatymkoB 6yayT oTobpaxaTtbCcs Ha 3KpaHe B BUAE rpaduka.

3. 3anucbiBanTe AaHHble He MeHee 30 c.

4, He npekpalias 3anucu JaHHbIX, 6bICTPO 1 Tyro obmoTalTe ABa nanbua (Kaxablii OT-
AenbHO!) HUTKON.

5. MpoponxaliTe 3anncb, OTMeYasi BHELWHME NPU3HAKM HapyLEeHUs KpoBoobpalLeHus (no-
KpacHeHWe, a 3aTeM W MNOCMHEHME MNOKPOBOB, CHWXEHWe 4yBCTBUTENbHOCTM), He 6onee
7—10 MUHYT.

6. He npekpalias 3anucu AaHHbIX, ObICTPO CHUMUTE HUTKY.

7. Doxautecb CTabunusauum nokasaHMi JaTyMka M OCTAHOBWTE PErncTpaumio, Haxas
KHOMKy CTon Ha naHenn MHCTPYMEHTOB.

8. CoxpaHuTte nosyyeHHble pesynbTaTbl, HaXaB KHOMKY «CoXpaHWUTb»
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AHanus pe3ynbTaToB 3KCNEpUMEHTA

PaccMoTpuTe rpadvK M CpaBHUTE TEMNEpaTypy B Hayane OnbiTa C MUHUMANbHOW TeMnepa-
TYPOK, NMONYYEHHON B XOZE U3MEPEHWI, U C TEMMEPATYPOMN B KOHLE OMbITa.

OTMeTbTe Ha rpaduke MOMEHTbI HaNOXEHUS U CHATUS MEPETSKKM

¢ ToyeMy MOHMXKAETCA TEMMepaTypa WM30MMPOBAHHbIX MEPETSXKKOW NasbLes?

* [MoyeMy nocne BOCCTAHOBNIEHMS HOPMasIbHOrO KPOBOCHabkeHMs TemnepaTypa nanbLeB

HECKONbKO BO3PACTAET MO CPAaBHEHUIO C HaYasIbHOM?

Koxa yenoBeka 06unbHO CHabXeHa KPOBEHOCHBIMU cocyaaMu. MHorme Kanunnsipsl obpa-
3YI0T NETAM 1 aHAaCTaMo3bl, NO3BONSAIOLNE MEHATb KOMYECTBO KPOBM, NMpOTEKAoWmMe Yyepes
KOXHbIE Kanunnsipbl. [pn Cy>XXeHnM 3TUX COCYA0B YMEHbLUAETCA TennooTaaya. MNpu nx pacwm-
PEHUN BblAENEHWE TeMna yBennunBaetcs. Kpome Toro, KpoBb B 6OMBLIOM KONMYECTBE MpOTEKa-
€T Yepe3 NOTOBbIE XeNe3bl.

UHCcTpyKUymna k nabopaTtopHoMy onbITy
«BblgenntenbHas N TepMOPErynaTopHas (yHKUNUS KOXH»

Llenb paboTbl: vccnenoBaTb TEPMOPErYNSTOPHYIO W BbIAENUTENBHYIO (PYHKLMIO KOXM, Bbl-
SIBUTb 3aBUCMMOCTb MHTEHCUBHOCTM MOTOOTAENEHMS OT TeMnepaTypbl OKPYXalowei cpeabl.

CxeMa aKCrnepuMeHTasIbHON YCTaHOBKM

O6opynoBaHue n Mmatepuanbi: MK, Jatunk Temnepatypsbl JaTunk BNaxHocTu, PeanHo-
BOE KO/bLO, [epMeTUYHbIN Npo3payHblii NNACTUKOBLIM NakeT, HacTonbHas namna

MoparoToBKa 3KCnepuMeHTa

1. CobepwuTe yCTaHOBKY OMbiTa MO NPUBEAEHHON CXEME.

2. MopcoeanHuTe gatumkn K K.

3. Bknouute v 3anyctute nporpammy Ha [K.

4, B nporpamMme yCTaHOBWTE MapaMeTpbl U3MEPEHWIA.

MNpoBeaeHne sKkcnepuMeHTa

1. HauwuHaiiTe pernctpaunto gaHHbiX. [ns 3TOro Haxmute KHOnMky CTapT Ha naHenu WH-
CTpyMeHTOB. loka3aHus aaTunkos OyayT oTobpaxkaTbCa Ha SKpaHe B BMAe rpadumka.

2. HapeHbTe nakeT C AaTyMKaMM Ha KUCTb PYKW W 3aKkpenuTe ero B 061acTvt 3anscTbsa € no-
MOLLbIO PE3NHOBOro KOJbLa,

3. 3anucbiBanTe faHHbIE B TEYEHNE 5—6 MUHYT.

4, OcTtaHoBWTE perucTpaumio, Haxas KHOMKy «CTomn» Ha naHenu MHCTPYMEHTOB M COXpaHu-
Te AaHHbIe onbITa.

5. CHMMWTE nakeT C NlafioHKN, U3BMIEKUTE AaTYMKK.

6. Bo3bMuTE ApYroi nakeT 1 CHoBa cobepuTe YCTaHOBKY

7. BbINOMHMTE HOBLIM OMBIT (C TEMU XE MapaMeTpamm).
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8. HauuHaiTe perucTpaumio AaHHbIX. s 3TOro HaxmuTe KHonky CTapT Ha MaHenm uH-
CTpyMeHTOB. [oka3zaHus aaTunkos ByayT oTobpaXkaTbCs Ha SKpaHe B BMAE rpadumka.

9. HapeHbTe makeT C JaTuMKaMu Ha KUCTb PYKM M 3aKpenuTe ero B 061acTu 3anscTbs € no-
MOLLbIO PE3WHOBOr0 KO/bLa MAK LWHYpKa. Bkntounte namny u npubnusute e€ k nakeTy. Beaute
3annCb AaHHbIX B TeYeHne 5—6 MUHYT.

10. OcTtaHoBMTE perucTpaumio, Haxas KHOMKY CTOM Ha MaHenn MHCTPYMEHTOB.

11. CoxpaHuTe nonyyeHHble pe3ynbTaThl, HaXxaB KHOMKY CoOXpaHUTb.

AHanu3 pe3ynbTaToB 3KCNEpPMMEHTA

1. OTkpouTe haitl NepBoro skcnepumeHta. CpaBHUTE TEMMNEPATYPY M BNaXHOCTb B Hayane
N B KOHLLE OnbITa.

2. OTkpoiiTe dain BTOporo akcrepumeHta. CpaBHWUTE TEMMEPATYpy W BNAXHOCTb B Hayane
N B KOHLLE OnbITa.

3. CpaBHUTE BNAXHOCTb B KOHLE MepBOro 1 BTOPOro OMbITOB

AHanus pe3ynbTaToB OMbITa

1. PaccmoTpuTe rpadmk 1 CpaBHUTE TEMNEPATYPY M BAAXHOCTb B Ha4ane 1 KOHLe onbITa.
3acuKcnpyiiTe BPEMEHHOMN NEPVOA, B XO4E KOTOPOro Npou3oLwIn MakCMMasbHble U3MEHEHMS.

Bonpocsbi:

1) MouyeMy noBbIIAETCS TeMMepaTypa B MakeTe B X0A4e 3KCrepuMeHTa?

2) MoyeMy MOBbLILAETCS BNAXHOCTb B Nakete?

3) MoyeMy BO BTOPOM OMblTE€ BAAXHOCTb yBENMYMNach bbicTpee u gocturna 6onee BbICOKO-
ro 3HaYEHUSI, YEM B MEPBOM OrbITe?

4) MNMoueMy NeTHsS OfEXAA AENAeTCS U3 HaTypanbHbIX, @ He CUHTETUYECKUX TKaHen?

PeweHue 3agay

¢ A 3HaeTe N Bbl, CKONbKO Tenaa obpasyeTcs B Tene YenoBeka 3a 0AnH Yac? CTOMbKO, YTo
XBaTUT, YTOObI BCKUNATUTL 1 N1 neasiHoM Boabl. M ecnv 6bl TeNo BMECTO KOXM Bbl1o Mno-
KpPbITO HENPOHWUAEMbIM ANs Tenna QyTnsapoM, TO YXKe Yepes yac Temnepartypa Tena noj-
Hanacb 66l NpuMepHo Ha 1,5 rpagyca, a Yacos yepe3 COpoK AOCTUrNA Bbl TOUKKM KUMEHMS
BoAbl. Bo Bpems Tsxenon duanyeckon pabotbl 06pasoBaHue Tenna yBeAWYMBAETCS eLye
B HECKO/bKO pas3.

N Bce xe TeMnepaTypa Tena He MeHseTcs. Koraa roBopaT 0 TemnepaType Tena, UMeloT B
BMAY TEMMepaTypy BHYTPEHHWX obnacTen Tena, T. €. TKaHen, nexawmx rnybxe 2,5 ¢cm nog no-
BEPXHOCTbIO KOXMK. Y YenoBeka Temnepatypa noBepxXHOCTM KOXMN HEOAMHAKOBA Ha Pa3iNyHbIX
yyacTkax. Camas HM3Kas TemnepaTypa y Koxu kucren u cton (28,5 iC), a camasi Bbicokasi — B
obnactu wen. BHyTpu neyeHu, rae NpoTekatT OKUCIUTENbHbIE NPOLEeCcChl, TemMnepaTtypa Ao-
cruraet 39:C.

* Y 300poBOro Yyenoseka oHa 06bl4HO paBHa 36,5—37 rpagycos. Ee nosbiweHne Bbllle

43: 1 nageHune Huxe 25:C cmepTenbHbl. Takoe NOCTOSHCTBO TEMMEpATypbl Tefa Noaaep-
XXMBAETCA MOYTWU UCKIOYUTENbHO MYTEM Perynsumu oTAaum Tenna vepes Koxy. Beab oHa
HEenocpeaCTBEHHO KOHTAKTMPYET C BHELIHEN CPeAon, CnefoBaTenbHO, PerucTpupyeT Bce
NU3MEeHeHUs TeMneparTypbl.

CoBOKYMHOCTb (hM3MONIOrMYECKMX peakLMi opraHu3Ma, obecneumBatowmx NOCTOSAHCTBO
TemMnepaTypbl TeNa Ha3blBaeTCs TepMoperynsaumnen.

* B KakoM cnyyae B opraHu3me BbipabaTbiBaeTcs Tensio? (NpueM nuim, MblleyHas pabora).

o Kakue MUCTOYHMKM Tenna UMeloTCs B opraHusMme yenoseka? (lMuTaTenbHble BelecTsa

(benku, xupbl, yrnesogbl), KOTOpble Npu pacwennexdun (rmaponuse ¢ yyactmem dep-
MEHTOB — OMONOrMYECKMX KaTannu3aTopoB) BbIAENAOT Tenno (NpOTeKalT 3K30TepMuye-
CK1e peakuunu), KpOMe TOro, eCTb aKTUBHbIE TKaHW — MeYeHb, MbILLLbI.)
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TeopeTtnyeckoe nosicHeHue 1abopaTopHOro onbiTa

YT06bl TENO OTAANO TENO OKPYXAlOWEN cpeae, obpasyeMoe UM Tenno AOMKHO «MMETb
AOCTYN» K BHEWHeN cpeae. Tenno u3 rnybuHbl Tena (sapa) NepemeLlaeTcst KpoBblo K KOXe, OT-
KyZ[a MOXET NepenTy B OKPYXXatoLLyto cpeay bnaroaapst OAHOMY M3 ClefyoLmnxX MEXaHU3MOB:

1. MNoTepsa Tenna Yyepes KOXY NyTEM U3YYEHUS

2. TlyTeM KOHBEKLUMU

3. [lyteM TennonpoBOAHOCTH.

Bce OHM 3aBUCST OT KONMYECTBA MPOTEKAIOWEN Yepe3 KOXY KPOBY.

¢ ToYyeMy MOHMXKAETCA TEMMepaTypa WM30MMPOBAHHLIX MEPETSHXKKOW NasbLes?

¢ [loyemy nocne BOCCTAHOBMIEHWS HOPMaNbHOIO KPOBOCHAbXXeHUs TeMnepaTypa nanbLes

HECKONbKO BO3PACTAET MO CPAaBHEHUIO C HaYasIbHOM?

Koxa yenoBeka 06MnbHO CHabXeHa KPOBEHOCHLIMU cocyaaMu. MHorme kanunnsipsl obpa-
3YI0T NETAN U aHacTaMo3bl, NO3BOMISIOLME MEHSTb KONIMYECTBO KPOBM, MpoTeKalLwmne yepes
KOXHble Kanunnspbl. Mpu Cy>XXeHUn 3TUX COCYA0B YMeHbLIAeTCst TennooTaava. MNpu ux pacium-
peHMn BblAeneHune Tenna yBennumeaetcs. Kpome Toro, KpoBb B H0MbLLIOM KONUYECTBE MpoTeKa-
€T Yepes NoToBble Xene3bl.

3AAAHUA K YPOKY

1. PeweHue 3apay Ha pa3BuTue (pyHKLMOHANbHON FPAMOTHOCTH

* A 3HaeTe nu Bbl, CKONbKO Tenaa obpasyeTcs B Tene yenoBeka 3a oAuH Yac? CTOMbKo, YTo

XBaTUT, YTOBbI BCKUNSATUTL 1 N neasiHon BoAbl. M ecnu 6bl TENO BMECTO KOXM BbISI0 NOo-
KPbITO HEMPOHWLAEMbIM N1 Tenna dyTnspoM, TO yXe Yepes yac Temnepatypa Tena noa-
Hanacb 66l NpuMepHo Ha 1,5 rpapyca, a Yacos yepe3 COpOK AOCTUrNA Bbl TOUKU KUMEHMS
BOAbl. Bo BpeMms Tsxenon duanueckoit pabotbl 06pasoBaHue Temna yBENNYMUBAETCS eLle
B HECKOMNbKO pa3.
N Bce xe TeMnepaTypa Tena He MeHseTcsd. Korga roBopsT O Temnepatype Tena, UMEKT B
BMAY TEMMepaTypy BHYTPEHHUX obnacTei Tena, T.e. TKaHEeN, nexawmx rnybxe 2,5 cm
Mo MOBEPXHOCTLIO KOXW. Y yenoBeka TemnepaTypa NMOBEPXHOCTU KOXW HEOAMHAKOBA
Ha pa3nnyYHbIX yyacTkax. Camas HM3Kas TemnepaTypa y Koxu kucten u cton (28,5 iC), a
camas Bblcokasi — B 06nacTu Lweun. BHyTpU neyeHun, rae npoTekaloT OKUCIUTENbHbIE Npo-
Lieccol, Temnepatypa gocturaet 39 i C.

* Y 300poBOro Yyenoeeka oHa 06bl4HO paBHa 36,5—37 rpagycos. Ee noBbilweHWe Bbille
43: v nageHue Hnxe 25 1C cmepTenbHbl. Takoe NOCTOSAHCTBO TeMnepatypbl Tena noaaep-
XXMBAETCA MOYTU UCKTIOYUTENbHO MYTEM Perynsumu oTAaum Tenna vepes Koxy. Beab oHa
HenocpeaCTBEHHO KOHTAKTMPYET C BHELIHEN CPeAon, CnefoBaTenbHO, perucTpupyert Bce
N3MEeHeHUs TeMnepaTypbl.

CoBOKYMHOCTb (D13MONOTMYECKMX PeaKL M OpraHn3Ma, obecneymBatowmx NoCTOSHCTBO
TeMnepaTypbl Tena Ha3biBaeTCcs TepMoperynsiuuen. B Kakom cnyyae B opraHu3Me Bbl-
pabaTbiBaeTca Tenno? (Npuém nuwym, MblleyHas pabota)

o Kakue MUCTOYHMKM Tenna UMEeKTCs B opraHu3Me 4yenoseka? (lMuTaTenbHble BelecTsa
(6enku, xupbl, yrnesogbl), KoTopble nNpu pacwenneHun (rmaponuse ¢ yyactmem gep-
MEHTOB — OMONOrMYecKMx KaTannu3aTopoB) BbIAENAOT Tenno (MpOTeKalT 3K30TepMuye-
CK1e peakuunu), KpOMe TOro, eCTb aKTUBHbIE TKaHW — MeYeHb, MbILLLbI.)

2. A Tenepb nonpobyinte 06bACHUTL ONbIT AoKTOpa Y. bnaraeHa, npoBeAeHHbIN B AHM MK
6onee 200 net Ha3aa. BmecTe ¢ HECKONMbKMMM ApYy3bsMK U cOBakon NpoBen 45 MUHYT B CyXoM
kamepe npu Temnepatype +126 6e3 nocneacTeumn Ans 300poBbs. B TO Xe BpeMs Kycok Msca,
B3TbIM B KAMEPY, OKa3a/Csl CBAaPEHHbIM, @ X0N0AHas BOAA, UCMApEHNI0 KOTOPOW NPensTCTBO-
BaJ/1 C/IOM Macna, Harpenacb A0 KUMNeHus.
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lMpn “cnapeHun Tenno TepsAeTCS C NOBEPXHOCTU Tefla B NPOLECCe NpespalleHns BoAbl B BO-
AsHOW nap. Ha ucnapenue 1r Boabl 3aTpauvBaeTtcs 2, 45kx Tenna. TennooTtaaya nyTem uc-
napeHns NoTa NPOUCXOANT HENPEpPBIBHO B BUAE HE3AMETHOM A1l HAaC UCMapWHbI.

MoT — BoASHMUCTasa XNAKoCTb, cogepxalwas 0,1—0,4% xnopucToro HaTpusl, nakTata Ha-
TpUs U MOYeBUHbI. OH 06pa3yeTcs U3 TKAHEBOM XUAKOCTM.

Y yenoBeka MOTOOTAENEHME HAaUMHAETCS TOrAa, Koraa TemMnepaTtypa noAHMMAeTCs Bbllle
36,7 :C. MNpun HOpManbHbIX YCNOBUSX B CyTKM Bblaensetcs 900 Ma HO Npy OYeHb CUNBHOM Xape
W AOCTATOYHOM CHabXXeHUM BOLOM U CONSIMM 3Ta BENIMYMHA MOXET focTuraTh 12 .

MOTMBaLMOHHbI MOMEHT

MoyeMy Ha 60/1bHOE MECTO WM paHy Mbl HaK/aAblIBAaEM XMOMKOBbI BUHT UK BaTy, HO HE
MOBSA3KY M3 CUHTETUKK? [oYeMy npu BbICOKOM TEMMEPATYPE B HATypaNbHOW OAeXae nerye Abl-
WwaTh? MoYeMy B MOPO3HYIO MOroAy Mbl BbIXOAUM Ha YNULY B LLEPCTAHOM CBUTEPE W HATypasb-
HoM Wy6e n BaneHkax?

Bonpocbl ans o6cyxaeHns B knacce

1. MoyeMy npu nNoMeLLeHUn pyku B makeTe HabnoaaeTcs NoBbILEHME TemnepaTypbl?

2. MoyeMy npu MOMELLEHNN PYKWU B NakeT HabnogaeTcs NOBbIWEHWE BAAXHOCTM?

3. MNMoyeMy BO BTOPOM ONbITe BAAXHOCTb yBennuMnach buictpee n gocturna 6onee BbICOKO-
ro 3Ha4yeHus1, YeM B NepBomM?

4, Kakoe 3HayeHue Ans opraHuM3Ma MMeeT (PYHKUMS NOTOOTAENEHUS?

5. MoyeMy neTHsAa ogexzaa 0bblYHO AenaeTcs U3 HaTypasbHbIX, @ HE CUHTETUYECKUX TKa-
Heln?

3akpenneHue U3y4yeHHOro Matepuana:

Pewwnte buonornyeckue 3aaaum:

— [leiicTBME anKorons Ha OpraHu3M Bbi3bIBAET pacliMpeHne cocyaoB. Kakon yenoek
TPE3BbliA UM MbsiHbIN, BbICTPEe 3aMep3HET Ha MOpo3e?

— Horu B TecHon 06yBM 3MMOIA 3aMep3aloT, a IETOM CU/IbHO HarpesatoTcs. O6bICHUTE No-
yemy?

— T[loyeMy BpeAHO Tyro 3aTarvBaTbCsl PEMHEM W HOCUTb TeCHyt0 06yBb?

— Yenosek B YMEPEHHOM K/iMMaTe HOCUT OfeXZAy COOTBETCTBEHHO noroge. OgHako xwTe-
nn CpegHen A3um B CaMylo XapKylo Moroay XoaaT B TEMJIbIX BaTHbIX XanaTax. [ante
06bsICHEHME 3TOMY SIBIEHUIO.

3apaHus B popmate N'MA, BMNP

1. YcTaHOBWUTE COOTBETCTBME MEXAY MPU3HAKOM M C/I0EM KOXMW, AS19 KOTOPOro OH XapaKTe-
peH. [1ng 3Toro K KaXkaoMy 3fieMeHTy NepBoro ctonbua noabepure no3vumio U3 BTOPOro
cronbua. Bnuwwute B Tabnmuy undpbl BbI6paHHbIX OTBETOB.

MPU3HAK CJION KOXU
A) pacrnonoxeHbl peLenTopbl 1) anuaepmmuc
B) pacnonoxeHbl canbHble U MOTOBbIE XENE3b 2) nepma

B) npu ynbTpadvoneToBoM 06/1y4eHUM B KNETKAX CUHTE3UPYETCS Mena-
HWH

) KNeTKN NOCTOSAHHO CNYLLMBAKOTCA U OBHOBASAIOTCS

[1) cnoi NPOHKU3aH MHOTOYMCIEHHBIMU KPOBEHOCHBIMU U NMM@ATUYECKK-
MM coCyZamu
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Kakyio (yHKUMIO BbIMOMHSIET NMUIMEHT MeNaHMH, 06pasyloWmnincs B KOXe YenoBeka?
1) yKpennseT KNeTku KOxu

2) 3aWMLWaeT OpraHM3M OT yNbTPaduONeToBOro U3NyYyeHus

3) cnocobCTBYET COXpaHEHMIO TEMNIA OPraHM3MOM

4) CNyXUT pe3epBHbIM NUTATENbHLIM BELLECTBOM ANS KIETOK KOXM

Kakyto hyHKLMIO BbINONHSET CTPYKTYpa KOXM, 0603HaUEHHasi Ha pUCYHKe noa 6yksomn A?

1) nogHMMaeT BONOC

2) NpnAaéT NpPOYHOCTb KOXe

3) BblgensieT not

4) BOCNPUHMMAET BHELUHME pa3ApaXuTenu

Kakyto yHKUMIO BbINONHSET MUIMEHT MenaHuH, 06pa3yloLmiics B KOXE YenoBeka?
1) 3aWMWaeT opraHu3M OT yNbTpacnoNeTOBOro U3NyyYeHNs

2) CNYXMUT pe3epBHbIM NUTATENbHbIM BEWECTBOM ANs KNETOK

3) cnocobCTBYET COXPAHEHMIO TEM/A OPraHU3MOM

4) paspbIXNSET KNETKN KOXM

®U3UN0JI0rUs PACTEHUM

JlabopaTopHas pabora N2 1

«3aBUCMMOCTb TpaHCNMpaLuu U TeMnepaTypbl

OT NJioLWaamu NOBEPXHOCTH JINCTbEB>

TeopeTnueckas 4acrtb

McnapeHue 8oObl pacmeHuem NpeACTaBnsieT coboit usuyeckuli npoyecc, Tak Kak npu 3TOM
B MEXKNETOYHMKAX JIMCTbEB BOAA NEPEXOAUT B NMapoobpa3Hoe COCTosHWE, U 3aTeM 06pas3o-
BaBLIMICA nap 4epe3 ycTbuua AnddYHAMPYET B OKpyXatolee npocTpaHcTBo. OAHako ucnape-
HWe BOAbl — 3TO M CNOXHBIN hu3uosi02udeckuli npouecc, NOCKOMbKY OH CBA3aH C aHaTOMUye-
CKUMU 1 HU3MONOTrMYECKUMU OCODEHHOCTSMU PacTEHUI, NO3TOMY B OT/IMUKE OT (PU3NYECKOrO,
(hM3M0N0rNYecKmnii NpoLLECC UCNAapeHMs pacTEHNEM BOAbI M Ha3BaH TPAHCNMPaLMS Yy pacTe-
HUM.

¢ 3aBUCUT TpaHCMMpaUMs y pacTEHMM OT:

* KONMWYecTBa ¥ pa3MepoB NPOBOASALLNX COCYAOB,

* NNOWaaN NMCTOBON MNACTUHKMY,

* 4yucna ycTbu,
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¢ TOJNWMHBI KYTUKYNbI,

* COCTOSIHWSI KONJTOMIOB NPOTOMIA3Mbl,

* KOHLEHTpaLWK KNETOYHOro COKa W ApYruxX MpUUMH.

Bona nepeaBUraeTcs BBEPX MO CTEOMIO, TakK Kak B Pe3yNbTaTe TPAHCMUPALMK B KNETKaX Nn-
CTbEB BO3HMKAET COCYLIAA CMa, KOTopas Nepeaaércs OT HUX A0 KOPHEBbLIX BOIOCKOB KOPHS,
MOr/OLLAMOLLMX BOZY M3 MOYBbl. ECIM MOMECTUTb CPE3aHHYIO BETKY UM Kakoe-nnMbo pacTeHue B
COCy/l C BOJIOM, B TEYEHME [I0/ITOr0 BPEMEHW PACTEHUE HE BSHET, YTO YKa3bIBAET Ha NpuUcachl-
BatoLlee AeNCTBME TpaHCnMpaLumu.

3HaYeHWe TPAHCMMUPALIMM 33K/IOYAETCS B TOM, YTO:

¢ BMECTE C BOZIOV MO PACTEHUIO NEPEABUrAOTCA MOCTYMUBLLUME B HEFO MUHEPAJbHbIE 3Ne-

MEHTbI;

¢ TPAHCTIUPALMSA MOHWXKAET TEMMEPATYPY NINCTA U 3aLMILAET €ro OT Nneperpesa.

BnusiHne (hakTopoB BHELIHEW Cpeabl Ha NPOLECC TPAHCMMUPALMM U €€ CYTOYHBIW XOA, Bbl-
pa)kaeTcs AeNCTBMEM cneayoWwmnx GakTopoB.:

* BIUSIHUE CBETA, ™ -

¢ TeMnepaTypbl BO3AYXa, .

* CW/a BETPa,

¢ CTeneHb HacblLEHMS BO3yXa NapaMu
BOABbI.

\

CHAa BETpa

R

coer

CTENcHL
HACMUCHHS

p030nYyXa
NapamMK Boaw

Bnusinve ¢aKTopoB BHELWHEN CpeAbl HA NPOLECC TPAaHCNUPALMKN Y PaCTEHMUMN.

Csem cnocobCTBYET OTKPLITMIO YCTbUYHbIX Lieneid U NoBbIWAeT NPOHMLAEMOCTb NPOTO-
nia3Mbl UCNAPAIOLMX KNETOK AN BOAbl. XNOPOMWAN 3HEPrUYHO MOrMOWAET COMHEYHBIE JTyuH,
YTO NOBbILWAET TEMMNEpPATYpy ICTa U YCUNUBAET UCMAPEHME. YBEIMYEHNe TpaHCnMpaunu CHU-
XaeT TeMmnepaTtypy /ICTa, B pe3yNbTaTe Yero UcnapsatoLwme nncTbs: He neperpesatoTca. Jaxe
paccesiHHbIA CBET NoBbIWaeT TpaHcnupaunto Ha 30—40% no CpaBHEHMIO C TpaHCMMpaLMeN,
naywen B TemHote. (Mo aaHHbIM 100 KB. CM MCTa KyKypy3bl MCMApAIOT B TEMHOTE 97 Mr BOAbI,
Ha paccesHHOM — 114 Mr, Ha NPsAMOM COSIHEYHOM CBeTYy — 785 Mr.)

Temnepamypa 8030yxa, OKpPYXatoWero pacTeHue, Takxe, BAUSET Ha TpaHcnvpauuio. C no-
BbllUEHMeM TemnepaTypbl TPaHCNMpaUMS YBEIWYMBAETCA, TaK KakK Npu 3TOM YCUMNUBAKOTCA ABU-
XXeHMe MOoNeKyn BoAbl M CKOPOCTb Anddy3nm BOASHOMO napa ¢ NOBEPXHOCTU KOMNOMAOB Kie-
TOYHbIX 060M04eK.

Cuna gempa MOXET Urpatb ABOSIKYIO pO/b B MpoLecce TpaHcnupauuu. Ponb BeTpa CBOAMT-
CSl K 3aMeHe BNaXHbIX CNIOEB BO3AYXa Haj NUCTbSMU PacTEHWUM CyxuMu, T. €. BETEp BAUSET
TONbKO Ma BTOPYHO a3y TpaHCNMpaLmMn — BbIXOA Napa U3 MEXKIETOYHUKOB NncTa. CUbHbIN
BETep TPSCET NUCTbS, YTO Bbi3bIBAET 3aMblKaHUE YCTbUYHbIX LUENEN M TEM CHUXAET TpaHCnupa-
uMio. Ha TpaHcnmpaumto okasblBaeT O0MblUOe BIMSIHWME M CmeneHb HAcbiweHUAs 8030yxa napa-
Mu 800bI. YeM bosiblle CyxOCTb BO3ayxa, TeM UHTEHCMBHeEe MAET NPOLEcC TpaHcnupauuu, u
HaobopoT.
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TpaHcnupauus — BaXXHbIA NOKa3aTeNb XU3HEAEATENbHOCTU pacTeHus. Yem 6onblue no-
Lwasb NOBEPXHOCTM IUCTbEB, TEM HObLUE TPaHCNUPaLKs.

MpakTnuyeckas yacTb

Lenb paborpi: BbIIBUTb 3aBUCMMOCTb TPaHCNUpaLumM n TemMnepaTypbl OT naowaau no-
BEPXHOCTW JINCTLEB.

O6opyaoBaHmne N Marepuasibl: KOMNbIOTEP C NPOrpaMMHbIM obecrneyeHneM, AaTunku
TemnepaTypbl U BAXHOCTU, KOMHAaTHOE PacTeHWe: MOHCTEpa WK MenaproHus.

YcTaHOBKA NapaMeTpoB U3MEpeHHiA:

* 4acToTa — KaXAayto CEKYHAY;

* 3amepbl — 1200;

o ANNTENbHOCTb — 20 MUHYT.

Xop paborbi:

1. MoaroToBuTb KOMMNbIOTEP (MNAAHWET) ANS NPOBEAEHUs OnbiTa.

2. MoMecTUTb ABa NNUCTa pacTeHUst B LENNOMAHOBbIN NaKeT, OMyCTUTb B HEMO AATUMKU, YTO-
6bl OHM HE Kacanucb CTEHOK NakeTa U IMCTbEB pacTeHUs. 3aBsi3aTb NaKeT 6eYEBKON.

HTHARAUHOMHOE
orBepcTHe

=5

A R

3. MpoBECTN U3MEPEHUSI BNAXHOCTM W TeMNepaTypbl B TeuyeHne 10—15 MUHyT.

4. BblHyTb AATUMKM M OCTaBUTb Ha HEKOTOPOE BPEMSI B KOMHATHbIX YCOBMSIX.

5. MoMeCTUTb YeTbIpe NUCTa pacTeHMs B LIeNn0daHoBbI MaKET, OMYCTUTb B HEFO AATUMKK,
4TOObl OHM HE KacannCb CTEHOK NaKeTa W NINCTbEB PacTeHMs. 3aBs3aTb NakeT 6EYEBKOA.

6. MpOBECTN U3MEPEHUSI BNAXHOCTM W TeMNepaTypbl B TeuyeHne 10—15 MUHyT.

7. PesynbTaTbl MU3MEPEHUI 3anulnNTe B Tabnuuy: «3aBUCMMOCTb TpaHCMMpaUMK M Temnepa-
Typbl OT N/OLWAAN NOBEPXHOCTU NIUCTLEB.

BnaxHoctb % Temnepatypa :C
Oc 300c | 600c | 900 c Oc 300c | 600c | 900 c

KonuuectBo nucroes

2 NnCTa

4 nucTa

BbiBoA: TpaHcnvpauuns nponopumnoHanbHa nNnowaan noBepxXHoCTN NUCTbeB. YeM 6onblue
nnowaab NOBEPXHOCTU NINCTbEB, TeM 6onblue TpaHcnupauus. V3MeHeHus TemnepaTtypbl He Ha-
6ntoganocb. OHa M3MeHsNach B Npeaenax norpeLwHoCcTu.

BbiBOAbI

Cchopmynupymnte BbIBOAbLI MO BOMPOCAM:

1. YTo Takoe TpaHcnupauus?

2. Kakoe 3HauyeHue MMeeT TpaHCnupauus ANs XU3HW pacTeHus?

3. Kak 3aBuCUT BI@XHOCTb BO34yXa B NakeTe OT NAOWaaM MOBEPXHOCTU JICTbEB?
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JlabopaTopHasa pa6ora N2 2

«WN3MepeHne BNaXXHOCTU U TeMnepaTypbl B pa3HbIX 30HaxX Kaacca»

TeopeTnyeckasn 4yacrtb

MUKPOKNMMATMUYECKME YCNOBUS CYUTAOTCS 61aronpusaTHBIMU ANS YenoBeka npu OTHOCK -
TENbHOM BNaXxHocT Bo3ayxa 30—70 %.

PacTutenbHoCcTb, obnagasi 60/bLWON MCNAPAIOLWEN CNOCOBHOCTbIO, OKa3blBAET 3aMETHOE
B/IMSIHWE Ha BMAXHOCTb U TEMNepaTypy BO34yXa, Bbi3blBasi MONOXMUTENbHbIE TENIOOLWYLLEHNS
yenoBeka. MoBbILEHNE OTHOCUTESIBHON BIAXXHOCTU BO3AyXa NMoyTu Bceraa (3a UCKNIoYEHNEM
[IHEN C OYeHb BbICOKUMW TeMrepaTypaMu) BOCPUHUMAETCS YENOBEKOM KaK HEKOTOPOE CHUMXeE-
HWe TemnepaTypbl. Tak, NOBbIWEHNE BAAXHOCTU Ha 15% Kak 6bl NOHMXAET TemnepaTypy BO3-
ayxa Ha 3,5:C.

MoBbILEHHASA BNAXHOCTb BO3/yXa BHYTPU 3€MEHBIX HACAXKAEHWUN MO CPABHEHMIO C OTKPbI-
ThbIMWU TEPPUTOPUSMI OT/IMYAETCS PABHOMEPHOCTBIO, HE UMEET Pe3KUX KonebaHum, YTo Bbi3Ba-
HO TEM, YTO MCMapAOLAs MOBEPXHOCTb 3€NEHbIX HACAXAEHUN ([epeBbeB, KYCTAapHUKOB, TpaB)
B 20 pa3 1 bonee npeBbIWAET 3aHATYIO 3TUMMU paCTEHNAMU NNoLWaab. 3enEHble HacaXaeHns
Kak 6bl perynupytoT BAaXXHOCTb: B NEPUOA CyXOCTU pacTeHNUs YCUNMBALIOT UCMapeHue, Npu Bbl-
COKOW BNaXXHOCTW BOASAHbIE Mapbl KOHAEHCUPYIOTCS Ha NUCTbAX — 6onee NpoxnafHbIX no-
BEPXHOCTSIX.

CnegyeT OTMETUTb, YTO OTHOCUTESIbHAsS B/IAXXHOCTb B rOpofe, Kak npaBusio, HUXe, YeM B
€CTECTBEHHbIX NMPUPOAHbIX YCNOBUSX, YTO SIBNSIETCA CNEACTBMEM pafuKaNnbHbIX U3MEHEHUI
CBOWCTB MOACTMNAIOLWEN NOBEPXHOCTU (KPbilUM, MOCTOBbIE CMOCOBCTBYIOT OGLICTPOMY yaane-
HWIO C TEPPUTOPUM FOPOAA OCAAKOB).

MpWEMbI pa3MELLIEHNS 3ENEHbBIX HACAXAEHUN N UX COYETAHMUS C OTKPbLITBIMW NPOCTPaHCTBa-
MW B 3HQUUTENbHOW CTEMEHN ONPEAENSIOT OTHOCUTENbHYIO BNAXHOCTb BO3AyXa. Haunyywme
pe3ynbTaThbl B CO3AaHMM KOMGOPTHOM 0B6CTAHOBKM [OCTUralOTC MpU YepefoBaHUM AEPEBbEB W
KYCTapHMKOB, pacrosiaraeMblXx KOMNAKTHbIMU MaccMBaMu, C NONSIHAMU, UMEIOLIMMU MAOTHbIN
TpaBsiHOM MOKPOB. B 3TOM cnyyae cyLlecTByOWMIM Nepena paanaLnoHHbIX TEMMepaTyp Mex-
Ay OTKPbITbIMM y4acTKaMu 1 3aTeHéHHbIMKU TeppuTopuaMm gocturaeT 30 :C, a BnaxHocTtb 20 %,
YTO CNOCODBCTBYET NEpEMELLEHMIO BO3AyXa.

* BnaxHocTb BO3AyXa OKOMO pacTeHusi 6onbllue, YeM BAanM OT HEro, TaK Kak pPacTeHMs uc-

napsoT Bogy. Mo3TOMY BNAXXHOCTb BO3yXa B Necy BCeraa Bbllle, YeM B ropoge.

o TemnepaTypa OKOMO pacTeHWst HUXKE, YeM BAANM OT Hero.

B duanonornyeckoMm npouecce ucnapeHuss BOAbl pacTEHMEM, MNONYYMBLUEM Ha3BaHWE
«TpaHCNMpaumns», y4acTBYIOT JIMCTbS UK XBOSI. B 1X KOXuMLE MMeLoTCa cBoeobpasHble Lwene-
BUAHblE OTBEPCTUSA — YCTbULA, CNOCOOHbIE OTKPLIBATLCS U 3aKPbIBATLCSA U TEM CaMblM perynu-
poBaTb NOTEPIO BOAbI. Koraa TpaHCNMpaums AOCTUraeT BENMYMHBI, NPEBbILLAOLLEN NOCTYNIIe-
HWe BOAbl U3 MOYBbI, HACTYNAeT yBadaHue. [nuntenbHas HexBaTKa BOAbl NPUMBOAUT K rnbenu
pacTeHMn. 3TO NPOUCXOAMT M3-3a TOrO, YTO PACTEHMS He MOryT HAZOMro 3aKpbiTh YCTbULA, TaK
Kak 4Yepe3 HWX MOCTynaeT YrNEKUCbIA a3, @ ero OTCYTCTBME MPUBOAWT K YrNEPOAHOMY ronoaa-
HWI0, YTO CKa3bIBAETCS Ha NUTAaHUK pacTeHns, hOTOCUHTE3E.

B xapkoe BpeMs AHS UCTbS MOTYT BbIFSAETb NOHUKLIMMK, @ HA YTPO OHWU BHOBb YMpyrue u
CBeXWe BCNeACTBME AEWCTBMUS OCMOTUYECKOrO AaBNEHUS, UK Typropa. [JHEM, Koraa Xumude-
CKMe npouecchl B pacTeHnn NpoTeKalT Haumbonee akTMBHO, 3TO AaBNEHWE MOCTEMNeHHO CHUXa-
€TCH, a 3@ HOYb, MO Mepe TOro Kak KoOpHeBas CMCTeMa MOMOJIHSAET 3anackl BOAbI, OHO MOBbILLA-
eTcs. Typrop 3aBUCUT OT NMOrOAHbIX YCII0BUIA. B npoxnaaHble 1 NacMypHble AHU OH BOODLLE He
nagaeT 1 BCe YCTbULA NINCTbEB OCTAOTCH OTKPbLITHIMU.

[lepeBo BcacbiBaeT BOAY M3 MOYBbI FPOMa/IHON KOPHEBOW CUCTEMOM U NPEXAE BCEr0 MONO-
AbIMWU KOPHEBbIMW OKOHYaHUSAMWU Y MHOTOYUCIEHHBIMU KOPHEBBIMU BOIOCKAMU. Y 16110HU 2—
3 neT yxe umeetcs 45 Tbicay kopHer. C NpUX0A0M XONOA0B PaCTEHUSI COKPaALLaoT BCachl-
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BaHMe BOAbl U3 MOYBbLI, @ IMCTbS MPOAO/KAIOT €€ UCNapeHne, YTo NPUBOAUT K HECOOTBETCTBUIO
MeX[y KOMMYECTBOM MOTy4aeMOMN M pacxoLyeMon Boabl. [epeBbs U KyCTapHUKM M36aBNSOTCS
OT OCHOBHbIX OpraHoB MCMApPEeHMs Bnarm — OHKM cbpacbiBatoT NUCTBY. ccneaoBaHMst Nokasbl-
BAlOT, YTO BCACbiBaHME AEPEBOM BOAbl BO MHOMOM 3aBUCUT OT COAEPXKAHUS B MOYBE KUC/TOPO-
pa. Mpy ynnoTHeHWM MOYBLI PE3KO COKPALLAeTCs NPUTOK BOAbl, M OHA YXXe He MOCTynaeT B Hau-
bonee oTaaneHHbIe U BbICOKME TOYKM PACTEHNS — AEPEBbS HAUMHAKOT «CyXOBEPLUMHUTL>.

CKOpOCTb nepeaBuMXeHUs BOAbI B AepeBe 3aBUCWUT OT NPOBOAMMOCTU APEBECWHBLI U MOLLHO-
CTW ABWraTenei BOAHOro TOKa: Tak, B OAHOM M3 OMbITOB, MOCTaBNEHHbIX B MOAMOCKOBbE, Y
5—10-neTHUx aepesbeB (B 3aBMCMMOCTU OT MOroAHbLIX YCNOBWI) OHa COoCTaBnsna ans ayba
60—400 cm/4, ana Tononsa 20—400, 6epe3sbl 80—240, enn 5—50 cm/u.

Cuna, ABMXYyLLAs BOAY BBEpX MO CTBOMY JIMCTBEHHOrO AepeBa, AOMKHA b6blTb He MeHee
4 aTM. Ha Kaxable 10 M BbICOTbI NoAbEMA. KopHeBoe faBfieHne cnocobHO NogHMMaTh BOAY MO
CTBO/Y AepeBa Ha BblcOTy 4—5 M. C pacnycKaHMeM IMCTbeB OCHOBHbLIM [BUraTesneM, nogHWMa-
IOLMM BOAY MO COCYAAM [epeBbeB, CTAHOBUTCS COCYLLAs CUia KPOHbI, BO3HMKAKOWas 3a CYET
noTepu BOAbI NMUCTbAMU (MNW XBOEW) B MPOLIECCE TPaHCMMpaLWu.

OauH rekTap HacaxKaeHuit B TeYeHWe BereTauMoHHOro ce3oHa ucnapsiet go 3000 T Bnary,
3a 3TOT Xe nepuoa 1 M2 rasoHa ucnapsieT 500—700 n Boabl. ExxeaHEBHO B3pocnas nuna uc-
napsieT 0,2 T BNaru, XopoLo pa3suTbin 6yk — fo 0,6 T Bnaru, a 1 ra ctoneTHux aybos — oko-
no 26 1. ExeroaHo 3enéHole Hacaxaenus ucnapatoT 20—30 % aTMmocdepHbIX 0Caakos, Bbl-
MaBLUMX Ha 3aHATYIO0 UMW TeppuToputo. CpaBHMBAS BAUSIHUE PACTEHWUI U BOAbI HA NOBbILIEHNE
BNAXXHOCTU BO3AyXa, MOXHO C YBEPEHHOCTbIO CKa3aTb, YTO 1 ra NOHOLEHHbIX pacTEHUI 3Ha-
4ynTeNbHO Nyyle (noyty B 10 pas) yBnaxHSET, OCBEXAET BO3AYX NO CPABHEHUIO C BOAOEMOM
TaKoW Xe niowaam.

B 3aBMCMMOCTM OT pa3MepoB W CTPYKTYPbl MacCMBOB 3€/EHbIX HaCaXAeHWA BIMSIHUE pac-
TUTENbHOCTM HA BNAXXHOCTb BO3JyXa pacnpoCTPaHAETCA Ha npuneratoLwme NHCONnpyemble oT-
KpblTble NPOCTPAHCTBA M NPOABAAETCA Ha pacCcTosHuu, B 15—20 pa3 npeBbiwaioweM BbICOTY
pacTeHuin. MNpoBeAéHHbIE MCCNea0BaHMS MO3BONAIOT CAeNaTb BbIBOA, YTO HAa TEPPUTOPUM, OT-
CTOsILLEN OT 3eNnéHoro Maccmea Ha 500 M, M3-3a BAMSIHMS PAcTEHMN OTHOCUTENbHAs BAAXHOCTb
MOXEeT Npu onpeaenéHHbIX YCnoBusax nosblwatbcsd Ha 30%. BnaxHOCTb BO3AyXa YyBENMYMBAOT
Aaxe Hewupokve 10-MeTpoBble NONOCHI APEBECHO-KYCTAPHUKOBOW PacTUTENbHOCTH, KOTOpble
Ha paccTosiHun 500 M NOAHUMAIOT BNAXHOCTb Ha 5—8 % No cpaBHEHUIO C OTKPLITOW NoLa-
AblO.

Ecnm npuHSTb OTHOCMTENbHYIO BNaXHOCTb Ha ynuue Ao 100 %, To cpean 03eneHEHHO 3a-
CTPOMKK OHa cocTaBuT 116 %, a B KpynHOM napke MoXeT foxoauTtb Ao 200 % u 6onee.

Wcnapss Bnary, nOBEPXHOCTb JINCTbEB U KYCTAapHUKOB Harpesaetcs. W3BeCTHO, YTo Ans uc-
napenust 1 n Boabl Tpebyetca fo 600 kkan Tenna. HeCNoXHbI pacyéT nokasbiBaeT, Yto 1 ra
Ay6oBon poww nornowaet B cyTkn 15 600 kkan. VIMEHHO 3TOT NMpouecc cnocobCTByeT MOHMXeE-
HUIO TeMNepaTypbl B HKHUX CNOSAX KPOHbI U MpU3eMHOM coe Ha 3—5 °C (no cpaBHeHMIo €
TeMNepaTypoi OKpYy>alowero Bo3ayxa). B npu3emMHOM cioe NNOTHLIX 3€NEHBIX HAaCAXAEHWIA
oTMevaeTcs Hanbonee BbICOKas OTHOCUTENbHAs BNAXHOCTb BO3AYyXa.

OTHoCUTENbHAs CpeaHEMECSIYHAs BNTaXXHOCTb BO3AyXa Cpeam 3eN1EHbIX HaCaXAeHWM napka
Bblle Ha 4—9 %, B ckBepe — Ha 3—5 % NO CpaBHEHWIO C TEPPUTOPUSIMU MHOTO3TaXHOM 3a-
CTPOMKK. [laxke HebONbLLNE YYaCTKM BHYTPU-KBApTanbHOW 3e/IEHN 3aMETHO CNOCOBCTBYHOT Mo-
BbILLEHWIO OTHOCUTENIbHOW BNaXKHOCTM BO34yXa.

YMeno npuMeHsst BNarositobueble pacTeHnUs U UCNONb3Ys UX KaYecTBa, Ha TeppUTOpPUM C no-
BblLUEHHOW OTHOCUTENBHOMN BNAXHOCTbIO (Bbiwe 70%) NOCNEAHIO 3HAYUTENBHO MOXHO CHU3MTD.

MpakTnyeckas 4yacrb

Lenb paboTbi: onpefennTb U CPAaBHWUTL BNAXHOCTb M TeMNepaTypy BO34yxa B Knacce u
OKOJ10 pacTeHus.
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O6opyaoBaHmne M Martepmasibl: KOMNbIOTEP C NPOrpaMMHbIM obecneyeHneM, LaTuUUKu
TeMmnepaTypbl, AaTYNKN BAAXHOCTU, KOMHAaTHOE pacTeHue.

YcTaHOBKa NapaMeTpoB M3MEpPEHMUiA:

* 4aCTOTa 3aMEpPOB — KAXAYH MUHYTY;

* KONn4yecTBo 3amMepoB — 900.

3amepbl TemMnepaTypbl M BAAXHOCTV MPOU3BOANTb He MeHee 15 MUHYT.

Xop pa6oTbl:

1. MoaroToBuTb NabopaTopHoe 0bopyAOBaHNe ANs NPOBEAEHMUS OnbITa.

2. Ha 4 nucTa pactenusi cnatudunnom (Unu apyrue pacteHus) oaeTb LennodaHoBoi na-
KET, MOMEeCTUTb TyAa AaTUMKW TemnepaTtypbl W BAAXHOCTU, YTOObI OHM HE Kacanucb CTEHKM na-
KeTa.

3. HauyaTb peructpauuio AaHHbIX TeMnepaTypbl B Kacce U OKONMO pacTeHUsi B TeYeHwue
15 MUHYT.

4, CneguTb 3a W3MEHEHWEM TeMMepaTypbl Ha 3KpaHe.

5. [laHHble 3aMepoB 3aHeCTu B Tabnuuy.

6. CoxpaHuTb [aHHble OnbiTa.

7. HavaTb perncrpaumio AaHHbIX BAAXHOCTU BO3AYXa B KNacce U OKOMO pacTeHus B Teve-
Hu1e 16 MUHYT.

8. CneanTb 3a M3MEHEHWEM BNAXHOCTW BO3[yXa Ha 3KpaHe.

9. CoxpaHWTb W M3y4nTb rpaduKu.

10. [laHHble 3aMepoB 3aHecTV B Tabnuuy.

11. CoxpaHuTb AaHHbIE OonbITa.

Pe3ynbraTbl M3MepeHni/HabnoaeHni

TeMnepaTtypa u BRa)XHOCTb Bo3ayxa (0koo 15 y)
BnaxxHocTb BnaxxHocTb
Bpems Temnepatypa B TemnepaTtypa okoJ10 Bo3ayXa B Knacce Bo3ayXa OKONO
(c) knacce (:C) pacreHus (:C) (%) pacTenns (%)
0
300
600
900

12. Cdopmynupyiite BbIBOALI MO BOMpOCaM:

— MOYEMY OKOJI0 pacTEHUS BNAXXHOCTb 60MbLUe, YeM B Knacce? Kakoe 3TO UMeeT 3Haue-
Hue?

— MOYeMy B Knacce TemnepaTypa BO34yXa NMOBLILIAETCS, @ OKOSIO PACTEHUS NMOHWXKAEeTCA?

Y KaKylo posib UrpatoT 3eM1EHble HacaXaeHus B ropoae?

BbiBOADI:

* TeMmnepaTypa B K/lacce Bbille, YeM OKOs0 pacTeHuns. Co BpeMeHeM TeMmnepaTypa B Knac-
Ce YBe/IMYMBAETCS, @ OKOSIO PACTEHUS YMEHbLUAETCS;

* BJIQXHOCTb B K/laCCe MeHblle, YeM 0K0J10 pacTeHus. Co BpeMeHeM BNaXHOCTb B Knacce
YMEHbLLAETCS, a OKOJIO pacTeHNs yBeIMYMBAETCS.
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JlabopatopHasa pa6ora N2 3

«McnapeHune BOoAbl IMCTbSIMU 40 U NOCNE NOSMBa>

TeopeTnyeckasn 4yacTtb

Boga Heobxoamnma ans XusHu nboro pacteHuns. PacteHne nonyyaeT BOAYy rnaBHbIM 06 -
pa3oM U3 MoYBbl. Ha3eMHble YacTu pacTeHus, B OCHOBHOM JINCTbS Yepes yCTbuua UcnapsatoT
3HaUUTENbHOE KONNYECTBO BOAbI. bbiBaeT, UTO B )XapKu1e Yachl fHS pacxog BOAbl UCNapeHneM
npeBbllaeT eé nocTynneHne. Toraa y pacTeHust NuCTbs YBSAAOT. Mpu Cyxoil MOYBE MHTEHCMB-
HOCTb UCMApPEHUSi MEHbLLIE, YEM MPU BNIAXKHOM.

Ha MHTEHCMBHOCTb NpoLuecca TpaHCMMpaUMM OKasblBaeT BAMSIHWE BNAXHOCTb MouyBbl. C
YMEHbLLUEHMEM BIAXXHOCTM NOYBLI TPAHCMMPALMS YMeHbLUAeTCs. YeM MeHbLue BOAbl B MOYBE,
TEM MeHblle eé B pacTeHUW. YMeHblUEHWe COAepXaHWst BOAbl B PaCTUTENIbHOM OpraHu3Me aBTo-
MaTMYECKM CHUXXAET NPOLIECC TPAHCMMPaLMK B CUY YCTbUYHOWM M BHEYCTbUYHOM PerynunpoBKM.

B nMCTbsIX BOASHOM Nap BbIXOAWUT W3 KNETOK B MEXKNETHUKU. M3 HUX Yepe3 yCTbuua nap uc-
napsieTcs ¢ NoBepXHOCTM nncta. OTKPbIBAsACh M 3aKpbIBasiCb, YCTbULA PEryanpyoT UcnapeHme
BOAbl IUCTbsIMU. Kak U3BECTHO, Y BOMbLIMHCTBA PacTEHUI YCTbMLA HAXOAATCS Ha HUXHEN no-
BEPXHOCTW nncTa. CnegoBaTenbHO, y GONMbLMHCTBA pacTeHUit Boga B OCHOBHOM MCMapsieTcs Ha
HVDKHEN NOBEPXHOCTM JIMCTOBOM NAACTUHKM.

Konnuyectso BoAbl, KOTOPOE MCNApSOT pacTeHUs, 3aBUCUT OT MHOrMX dakTopos. B niobom
Cny4yae 3T0 NOYTH BCeraa A0CTaToOMHO 60MbLIOe KONMYECTBO B NepecyéTe Ha Maccy Tena pac-
TeHus. Tak, HanpuMep, Kanycta ucnapseT 3a CYTKM OKOMO OZHOro nnTpa BoAbl. Ha MHTEHCKB-
HOCTb MCMapeHWUs BAWUAIOT BO3PACT pacTeHus (Monoable ucnapsiT 60blie), B TEHU OHO pacTéT
Unu HeT (B TEHW UCMAPEHME MEeHbLUE), AyeT BETEP UK HeT (B BETPEHYI MOroay ucnapeHve
6oMblUE), AOCTATOYHO BOAbI B MOYBE MMM HET.

Mpu AOCTAaTOMHOM KONUYECTBE BOAbI Y PacTeHUs YCTbULA B IMCTbAX MOMYT 6bITb OTKPbLITHI 1
AHEM, 1 HOYbIO. Y psfla PacTEHWMI YCTbULA OTKPbIBAOTCA TOMbKO AHEM. ECnv e BOAbl B NoYBe
HEeA0CTaTOYHO, TO PacTeHMUsI 3aKPbIBAKOT YCTbULA AdXe AHEM. JIUCTbS HEKOTOPbIX PacTEHW MO-
YT CKpy4MBaTbLCS NPU SPKOM OCBELLEHUM, B pe3ynbTaTe UCMapeHne Takxe YMEeHbLUAeTCs.

Y pacTeHuii, NnpouspacTalolmnx B TENIbIX BAAXHLIX MecToobuTaHmax (Hanpumep, Tponu-
Kax), 06blYHO KpyMHble NCTOBbIE NNACTUHKKW. [103TOMY Takue pacTeHus ucnapstot 6onbluve
06BbEMbI BoAbl. HO NOCKONBKY BOAbI B OKPYXXaOLWEN cpeae A0CTaTOYHO, 3TO He SBNSeTCs npo-
6nemoit. [ipyroe aeno — pacTteHus 3acyLuMBbIX MeCT 0buTaHus (Hanpumep, NoaynyCTbiHb U
MyCTbIHb). VX nnCTbs Mo Menkne, Nnbo BMAOU3MEHEHBI B KOSTIOYKK (KaKTYC) MU MSACUCTbIE
obpa3oBaHus, HakanauealLme Boay Npo 3anac (ano3). B nobom cnyyae Takune nncTbs ucna-
PSIOT Mano BoAbl.

MpakTnyeckasa yactb

Lenb pabotbi: BbiiCHUTb Kak BAWSIET, MOMMB PacTEHNUS HA KOMMYECTBO MCMapSIeMoN BO-
Abl.

O6opynoBaHMne M Marepmasibl: KOMNbIOTEDP C NPOrpaMMHbIM obecneyeHnem, umMepu-
TeNbHbIN VIHTepdenc, aaTunk TeMnepaTypbl, AaTUMK BAaXKHOCTW.

YcTaHOBKa napaMeTpoB U3MepeHMiA:

* 4aCTOTa — KaXAylo CEKYHAY;

* 3amepsbl — 1000.

Xopa pabotbi:

1. MoarotosbTe KIK (nnu MK) ans nposeaexus onbliTa.

2. OpeTb uennodaHoBbIN MaKeT Ha CNAaTUDUANIOM, NOMECTUTb TyAa AATYMKW TemnepaTypbl
N BN@XXHOCTU M NAOTHO 3aBA3aTb NaKeT.

3. MNpoBecTu n3MepeHust TeMnepaTypbl M BAAXHOCTM, KOrAa 3eMs B rOpLUKe C pacTeHUeM
cyxasi.

4, poaHanu3npoBaTb MOMyYEHHbIE AaHHbIE. Pe3ynbTaThl M3MEPEHUI 3anuwuTe B Tabnuuy.
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5. MNMonuTb pacTeHus, BbINMB 2 NUTPa BOAbI.
6. lMpoBecTu M3MepeHns TemnepaTypbl U BAAXHOCTX MOC/e MovBa.
7. MpoaHanu3npoBaTb NONYYEHHbIE A@HHbIE. Pe3ynbTaTbl M3MEPEHUIA 3anuwuTe B Tabnu-
uy.
8. Coenatb BblBOAbI.
Pe3synbTaTbl M3MepeHnin/HabnoaeHni

Temnepatypa 1 Bna)kHoCTb BO3Ayxa A0 U nocne noausa (okono 15 yac)
BnaxxHocTb BnaxxHocTb
Bpems Temneg(a::\éﬁlzkono T::T"eer"a;‘:llzacﬁ:?;? BO3/lyXa OKOJ10 BO3AyXa OKONO
(c) nopnonmsa (i) P nmea (iC) pacTeHus pacTeHus nocne
i po nonmsa (%) nonusa (%)
0
300
600
900

9. CdopmynupyiiTe BbIBOAbI NO BOMPOCAM:

— Kak BnusieT, NoAnB Ha MHTEHCMBHOCTb MCMApeHWst BOLbl Y pacTeHus?

Y 3ayeM pacTeHue ucrnapsieT Boay?

— YeM o0bycnoBneHa HenpepbIBHOCTb BOCXOASLLEr0 TOKa BOAbI Y pacTeHU?
y B Kkakux npoueccax Xu3HeAesTeNbHOCTM PaCTEHMIA y4aCTBYeT BoAa?

JlabopaTopHas pa6ora N2 4
«TypropHoe COCTOsIHUE K/1IETOK»

TeopeTrnuyeckas 4yacrtb

Typrop — HanpshXEHHOE COCTOSTHWE KNIETOYHOM 060104KM. OH 3aBMCUT OT COAEPXKaHWUs BO-
[bl B KNeTKax. YMeHblUeHWe KOMYecTBa BOAbl B KNeTkax BeA&T K MOHUXEHWUIO Typropa, U B pe-
3y/bTaTe 3TOr0 pacTeHns CTAaHOBATCS BANbIMU, YBSAALLUMM.

Ha cogepxaHuu B KneTkax BOAbl CKa3blBaeTCs KOHUEHTpaUus pacTBOPEHHbLIX BELWECTB B
OKpYXalolen BoaHow cpeae. Mpu KOHLEHTpaUun CoNnen, caxapoB W Apyrux BELWECTB, paBHON
WX KOHLEHTpaUuu B uuTOonnasMe (M30TOHMYECKOMW), Typrop NOAAEPXKMBAETCS Ha Gu3monornde-
CKM ONTUManbHOM ypoBHe. lMpy NOBbILEHHON KOHLEHTpauun conen (rMnepToHnYeckomn) Typ-
rop ocnabeBaeT, NPy NOHMXEHHOMN (FTMNOTOHMYECKO) — NOBBLILLAETCSI.

Typrop vmeeT 60nblUOE 3HAYEHWE ANS XM3HU pacTeHun. OH onpepensieT ynpyrocTb KNeToK
W TKaHel B3pOC/bIX PAacTEHWM, NPOPOCTKOB, MOAAEPXMBAET NUCTbS U APYrUE OpraHbl PacTeHus
B TYprecLueHTHOM COCTOSIHMM, 1 obecneunBaeT onpeaenéHHoe NosIoXeHne B NPOCTPaHCTBE.

MpakTnyeckas yactb

Lenb pabotbl: BbISICHATb 3aBUCUMOCTb TYPropPHOr0 COCTOSIHMS OT KOMMYeCTBa BOA B KNeT-
Kax.

O6opygoBaHmne n marepmasibl: UNDPOBONM AaTUMK 3NEKTPONPOBOAHOCTH, Boaa, 1 M
pacTBOp Xnopuaa HaTpusi, NpobUpKK, WTATMUB, XUMUYECKME CTaKaHbl, GUNbTpOBanbHas byma-
ra, HOX WK CKanbnenb, IMHENKA WA WTAHTeHUMPKYb, NPEAMETHbIE CTEKNA, NOKPOBHbIE CTEK-
Na, NpenapoBasibHble Urna, NUHLET, CMMPTOBKA, CNYKM, MUNETKA, METUNEHOBbIN CUHUI, DUNb-
TpoBanbHas bymara, MMKpOCKONM, MPOPOLLEHHbIE CEMEHA MW NIYKOBULbI C KOPELLKaMu.

TexHuka 6e3onacHoCTH
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1. NMepen Hayanom paboTel ocBo6OAMTE paboyee MeCTO OT NOCTOPOHHUX NPeAMETOB.

2. CobntopanTe 0CTOPOXHOCTb NpK paboTe ¢ NpenapoBasibHbIMU UFNaMu, NPEAMETHbIMU U
MOKPOBHbIMK CTEKNaMu BO n3bexaHue yKonoB U Nope3os.

3. He ponyckanTe nonaaaHust KpacUTENst Ha KOXY, Fnasa U oaexay.

4, Cobniopaiite npaBuna paboTbl CO CNUPTOBKOW BO U36€XaHWE 0XOroB.

5. MpucTynaiite k paboTte TONbKO TOrAa, KOrAaa ybeauTtecb B MCMPaBHOCTU MuUKpockona. Tou-
HO BbIMONMHSMTE YKa3aHus yyuTens npu paboTe C HAM B OTHOLIEHUM NOpsaKa AENCTBUN.

6. Mo okoHYaHMK paboTbl NpuBeanTe B NOPSAOK paboyee MecCTo.

Xop pa6orTbl:

1. U3 mMakoTn knybHsa kapTodens BblpeXbTe ABa OAMHAKOBbLIX Bpycoyka pasMepoMm
50° 5 5 MM 1 TOYHO M3MepbTe UX AJINHY.

2. MNoaroToBbTe ABa XMMUYECKMX CTaKaHa. B 0AWMH HanenTe yncTyto BOAY, a BO BTOPON —
1 M pacTtBop xnopuaa HaTtpus (NoBapeHHas CoJb).

3. M3aMepbTe 3NeKTPONpPOBOAHOCTL BOAbI U PacTBOPa NOBAPEHHOW COMM C MOMOLLbIO Lind-
POBOrO AaTyMKa 3/1EKTPONPOBOAHOCTMU.

4, OauH 6pycoyek kapTodens (obpasel 1) nomMecTute B NpobUpKy C BOAOI, @ BTOpou (06-
paseu 2) — B 1 M pacTBop xnopuaa HaTpus.

3. Yepe3 20—30 MUH BbIHbTE 6pYyCOYKM U3 NPOBMPOK M 0BCYLLNTE Ha PUNbTPOBaNbHOM bY-
mare.

4, BolpexbTe U3 KapTodens TpeTuin 6pycoyek Takoro xe pasmepa. OH MOCAYXMUT KOHTPOSb-
HbIM 06pa3LOM B BalleM OnbITe.

5. CpaBHuTe ynpyrocTb Tpéx 06pasLoB v pe3ynbTaTbl BHeCUTe B Tabauuy.

6. U3mepbTe, a 3aTeM cpaBHUTE ANKMHY BpPYCOYKOB W pe3ynbTaThl BHeCUTE B Tabauuy.

7. Mo pe3ynbTaTaM M3MEPEHWIA caenaiiTe BbIBOA, Kakow TUN pacTBopa (MrMNOTOHUYECKUIA,
M30TOHUYECKUIM, TUNEPTOHUYECKMIN) HAXOAWUCS B KaXXAO0W Npobupke.

8. Mepenente coaepxmmoe NpobMPOK B ABa OTAENbHbIX MaNeHbKMX CTakaHa M U3MepbTe
3NEKTPONPOBOAHOCTb B HWX. [laHHble BHeCUTe B Tabnuuy.

9. Mo AaHHLIM Tabnuubl paccunTalTe U3MEHEHWe 3NEKTPOMPOBOAHOCTM B 0BOMX Cryyasx.

Ba)xxHo!

B Hauane paboTbl HEO6XOANMO NMPOKOHTPOIMPOBATb TOYHOCTb U3MEPEHNS BPYCOUYKOB
U3 KNybHs KapTodens, YTobbl B AanbHENLIEM PA3NNYNA B AZIMHE ObiIM XOPOLIO 3aMETHbI

CnepyeT 06paTuTb BHUMAHUE YYEHUKOB Ha TOM, 3a4eM 6biNn B3AT TPETUI BpycoUeK Kap-
Todens Ana KOHTpons (06bEKTMBHOE CPaBHEHME TYPreCLIEHTHOrO COCTOSIHMA), NMoYeMy
TPeTUit 6pycok 6bin BbIpe3aH He cpasy, a Mocie NPOBEAEHNs OMNbITa, Nepe/ CaMbIM CpaB-
HEHMeM (4TOBbI MPeAOTBPATUTL MOTEPIO TYPropa 13-3a BbiCbIXaHus).

Ecnv B WwKone A0CTaTOYHOE KOMYECTBO AAaTUYMKOB 3NIEKTPONPOBOAHOCTM, TO AdHHbIE
Mo AsMHe 06pa3LoB B TabnuLy HE 3aHOCATCS, NOCKOMbKY BbIBOAbI O TUME PAaCTBOPA MOX-
HO CENaTh N0 U3MEHEHWIO 3NEKTPONPOBOAHOCTU. B 3TOM cnydyae BpeMs OnbiTa MOXHO
YMEHbLWMUTb 0 10 MUH, AOCTAaTOYHbIX A/ U3MEHEHMS NOKa3aTeNs 3NEKTPONPOBOAHOCTM.
INEKTPONPOBOAHOCTb BO3PACTAET MPU WUCMOMb30BAHUM TMMOTOHWUYECKOTO pacTBopa M
YMEHbLUIAETCS B PACTBOPE FMMEPTOHUYECKOM, OCTaBasiCb HEU3MEHHOW — B WM30TOHMYE-
CKOM.

Ecnv B WIKONE HEAOCTATOYHO AATUYMKOB SNEKTPONPOBOAHOCTH, TO PEKOMEHYETCS UC-
NoNb30BaTh OAWH [AaTYMK B JEMOHCTPALIMOHHOM BapWaHTE, @ OCTa/lbHble yyeHue 6yayT
ONpeAensTb TONbKO U3MEHEHME YNPYrOCTM U A/IMHBI 06Pa3LIoB.
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Pe3ynbTaTbl M3MepeHnii/HabnogeHni

Mokasatenm O6paszey 1 O6paszey 2 KoHTponb
TMNOTOHNYe- rMNepToOHNYe- .
Twvn pacteopa KU -

/i3MeHeHuWe ynpyroctu

[lnvHa B Hayane onbiTa, MM 50 50 —

JNVHA B KOHLE OMblTa, MM 50

VI3MeHeHue AnvHbI, MM —

INeKTpPonpOBOAHOCTL B Hayane
onbiTa, MKCM

DNeKTPONpPOBOAHOCTb B KOHLE
onbiTa, MKCM

N3MeHeHWe 3NeKTPONpPOBOAHOCTM

10. CdhopmynupyiTe BbIBOALI NO BOMPOCAM:

— OcTanucb 1 NepBblit U BTOPO BPYCOYKM B TYPreCLEHTOM COCTOSHUM U MoYeMy?

y Kak TypropHoe faBneHue 3aBUCUT OT KOMIMYECTBa BOAbI B KNEeTKax?

— Kak TypropHoe AaBneHue 3aBUCUT OT KOHLEHTpauuu Coneil B OKpyXatowel cpeae?

KOHTponbHbIe BONPOCHI N0 TeMe

1. MoyeMy B xapkue NETHME AHW NNCTbS Pa3HbIX PACTEHWMIA, HanNpyUMep, orypLoB, NOMMA0-
poB, yBAAaoT?

MpagusbHbIG omsem:

1) B »apKylo noroay yBeNMYMBAETCS UCMAPEHNE, N KNETKU NINCTbEB PacTEHUN TepSIOT BOAY;

2) YMEHbLLUEHWE KOMMYECTBA BOAbl B KNETKax NPUBOAWUT K CHWXXEHWIO Typropa, YTo Bblpaxa-
eTCs B yBAAAHUM JINCTLEB.

2. lMoyeMy yBAAAKOT pacTeHUs Mpu 3acONEeHUW Mnoys?

pasunbHbIl omsem:

1) Npu 3aconeHnmn NoYB NOBLILLIAETCS KOHLEHTPALMs CONEN B OKPYXatoLLen BOAHON cpeae
CTQHOBUTCS rMNEPTOHNYECKOM, M BOAA U3 KOPHEN HauYMHAET NoCTynaTb B MOYBY;

2) noTepsi BOAbI KOPHSIMW HapyLaeT BOCXOASALLMIA TOK BOAbI MO BCEMY pacTEHMIO, KOTOpoe
MOCTOSIHHO TepsieT BoAY Ha POTOCUHTE3 U TpaHCNUpaLUuio;

3) YMEHbLLUEHNE KOMMYECTBA BOAbl B KNEeTKax NPUBOAWT K CHUXXEHWIO Typropa, YTo Bblpaxa-
€TCs B YBAAAHUM pacTeHUs.

3. Typrop npeacTaBnseT cobou

a) pa3HOBMAHOCTb OCMOTMYECKOrO [aB/IeHUs

) pe3ynbTaT AENCTBUS COCYLMX CUN

B) HanpshkEHHOE COCTOSIHWME KNETOYHOM 060/104KM

) U3MepsieMbI YPOBEHb OCMOTUYECKOrO AaBNEHNS

MpasusbHbIU omsem: B.
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JlabopatopHasa pa6ora N2 5

«3HayeHne KyTUKY/bl M Npo6kM B 3awymMTe pacTeHUH OT MCnapeHus»

TeopeTnyeckasn 4yacTtb

KyTukyna — 310 6eCCTpyKTYpHbIN CNON, CEKPETUPYEMbINA 3NUAEPMUCOM U MOKPbIBAIOLLMIA
ero. OH cocTouT rnaBHbIM 06pa3oM 13 BOCKONOAOOHOrO BeLecTBa KyTUHa, HENPOHWULAEMOro
ANS BOAbI M ra3oB. YacTMyHas NPOHMLAEMOCTb A4S HUX KYTUKY/bl B LESIOM 06bSACHAETCS Apy-
MMM €€ KOMMNOHeHTaMu. OBbIYHO YEM OHa TOJLUE, TEM HUXKXE UHTEHCMBHOCTb KYTUKYNSIPHOM
TpaHcnMpauuun. ECnm oHa TOHKas, Kak, HanpuMep, y HEKOTOPbIX ManoOpPOTHUKOB, TO pacTeHue
MOXeT TepsiTb Yepe3 Heé 30—45% Boabl. BepxHss NOBEpPXHOCTb IMCTbEB ABYAOMbHbIX, 0671y-
yaemasl npsIMbIM COSTHEYHBIM CBETOM M 0BbIYHO CUSIbHEE, YeM HUXHAS, 0bayBaemas BETPOM,
4aCTo NOKpbITa U 6onee TONCTbIM CII0EM KYTUKY/bl. BOCKONOA0OHbIE KOMMOHEHTbI 3TOr0 €108
(BKNtOYast U COBCTBEHHO PacTUTENbHbIN BOCK) MOMYT NPAKTUYECKMU NOMHOCTbIO OCTAHOBUTL KY-
TUKYNSIPHYIO TpaHCMMpaumio. KpoMe Toro, NCTbsi C TONCTOM KYTUKYNOW 0BbIYHO FNagkue w
bnectawme, T. €. 0TpaxarT OOMbLIE CONHEYHOrO U3/TyYEHUS U MEHbLUE HarpeBaloTCs.

[nsi BbISICHEHMS 3aLLMUTHOM PO KYTUKY/bl U NPOBKM MOXHO B3siTb KNybHM kapTodens, no-
KpbITble NPOOKOBOM TKaHbO, M S6M0KK, MOKPbITbIE KYTUKYNOW (NMbO OAHONETHWE U ABYX-
TpéxneTHue nobern 04HOro BMAa pacTeHUM OAMHAKOBbLIE MO Macce). BeTku nydwe pe3aTb Ha
KYCKu onpeaenéHHoro Bo3pacTa, O4MHaKoBbIe N0 Macce 1 napadvHOM 3ananBaTb Cpe3bl.

MpakTnyeckas 4yactb

Lenb paboThbi: BLISSICHUTb PO/b KYTUKYbI M MPOBKM B 3aliuTe OT MCMapeHuns BoAbl € MNo-
BEPXHOCTWN KOPHEW, Noberos n knybHeNn.

O6opyaoBaHmne N Marepuasbl: [Ba CBeXuUX 96n0ka v ABa KnybHs KapTodens, Bechl,
HOX, MONMU3TUNEHOBbIE MULLEBbIE NAKETbI, JATYMK OTHOCUTENBHOM BNAXHOCTW BO3AyXa.

TexHuka 6e3onacHoCTH

1. Nepea HayanoM paboTbl ocBO60ANTE paboyee MECTO OT NOCTOPOHHUX MPeAMETOB.

2. CobnitopanTe 0CTOPOXHOCTb Npu paboTe € NpenapoBanbHbIMKA UrNamMu, NPeaMETHLIMU
MOKPOBHbIMK CTEKNAMUN BO U3beXxaHune yKOM0B 1 Nope3os.

3. He pgonyckanTe nonagaHus KpacuTenst Ha KOXY, rnasa v oaexay.

4, Cobniogaiite npasuna paboTbl CO CMMPTOBKOW BO M36exaHne 0XO0roB.

5. Mpuctynante K pabote TONbKO TOraa, Koraa ybeamtecb B MCNPABHOCTY MMKPOCKOMa. TOu-
HO BbIMONMHANTE YKa3aHus yuyuTens npu pabote C HAM B OTHOLIEHUM NOpsaKa AENCTBUN.

6. Mo okoHYaHuW paboTbl NpuBeaMTE B NOPSAAOK paboyee MecTo.

Xop pabotbl:

1. Bo3bMuTE NO ABa NPUMEPHO OAMHAKOBLIX MO Macce KNybHsa kapTodens v s6noka. Mo
OAHOMY W3 HWUX OYNUCTbTE, TO €CTb CHUMMUTE C/I0M NMOKPOBHOM TKaHW HOXOM.

2. M3mepbTe € NOMOLLbIO LMGPOBOro AaTymKa BNaXHOCTb BO34yxa B noMelleHun. BHecuTe
[aHHble O BIAXHOCTM B Hayase onbiTa B Tabnuuy (oanHakosas Ans Bcex 06pasuos).

3. PackpoliTe NnoNMaTUNEHOBBIN NAaKeT M MOMECTUTE B HEr0 NepBbI 0bpaseL U BKIIKOYEH-
HbI LMPOBOIA AaTYMK OTHOCUTENBHOW BAXXHOCTH BO3AYyXa.

4, 3aKpoWTe NakeT 1 BblAaBUTE U3 HEr0O BO3AYX, @ 3aTEM repMeTU3NpymTe NakeT, nepess-
3aB €ro Pe3unHKOWA, WNaraToM UM CKOTYEM.

5. Yepe3 5 MWH OTMeTbTE MOKa3aHWUs AaTuuka W BHECUTE uX B Tabnuuy.

6. Moetopute nyHKTl NON2 3—5 Ans ocTanbHbIX 06pa3LoB.

7. Paccumtante Ha CKONbKO MPOLIEHTOB BO3POC/Ia OTHOCUTE/IbHAS BNIAXXHOCTb BO3AyXa B
KaXK[IOM rakere.
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Ecnn KonuyectBo AaTyMKOB MO3BONSET, MOXHO CAeNaTb M3MEPEHWUS OAHOBPEMEHHO BO
BCEX YeTbIpéx nakeTax. ECn aaTymMkoB HEMHOrO, TO LlenecoobpasHo pa3aenuTtb Knacc Ha
rpynnbl No 4—5 yenosek Ha BpeMsi paboTbl.

Pe3ynbTaTbl U3MepeHWIi/HabNoaeHWiA

OTHOCHTENbHas BAAXHOCTb BO34yXa

Wccnepyemble 06pasubl B Ha4asne onbITa, B KOHLI@ OMbITa,

n3MeHeHune, %
MM.pPT.CT. MM.pT. CT.

OuuweHHoe 96n0K0

OumLLEeHHbIN KapTodenb

HeouunweHHoe 96n0K0

HeounwweHHbIn KapTodens

8. CchopmynupyinTe BbIBOAbLI MO BOMPOCAM:
— Kakoe 3HayeHue MMeloT KyTuKyna u npobka B MCMapeHWu BOAbl pacTeHueM?
— Kakas nokpoBHasi TKaHb B 60MblUeli CTENeHN BAMSIET Ha UCMApeHUe BOAbI pacTeHUeM?

JlabopaTtopHas pa6ota N2 6

«06Hapy)XxeHue HUTPATOB B JINCTbAX>

TeopeTnyeckas 4actb

A30T uMeeT 60nblIOE 3HaYEHUE B XMU3HU pacTeHuid. OH BXOAMT B COCTaB GEMKOBbIX BE-
LLeCTB, MMMONAOB, HYKNENHOBbLIX KMCMOT, XA0podunna n Apyrux BaXHbIX OpraHMYecKkunx coe-
AVHEHUI. A30T MOCTYMaeT M3 NOYBbI B OCHOBHOM B BWAE HUTPATOB M conel aMMoHus. Conu
a30THOW KMCNOTbI (HUTPaTbl), NMOCTyNas B KOPHW PacTEHMM, BOCCTAHAB/IMBAIOTCA B XMUBbIX KNeT-
KaX KOpHS [0 aMMMaKa M, CBS3bIBasiCb C KETOKMCNOTaMmM, 06pa3ytoT aMMHOKMCNOTbI, KOTOpble
3aTeM MOryT UCNoMb30BaTbCA Ha NocTpoeHune 6enkos. OAHAKO YaCTb HUTPATOB C BOAHLIM TO-
KOM MOXET NOAHMMATBLCA B INCTbA. B INCTbAX nponcxoanT hoTOXMMUYECKOE BOCCTAHOBNIEHME
HUTPATOB W AeNbHENLLEE €ro BK/IIOYEHME B CUHTETMYECKME NPOLIECCHI.

OnbIT TpebyeT noarotoBku. MonosuHy noberoB 3a AeHb A0 NPOBeAeHMst paboTbl Heobxoau-
MO cpe3aTb (MWKUTb KOPHEBOrO NWUTaHWS) U MOCTaBUTb B BOAY Ha CBETY (AN MUTOXMMUYECKO-
r0 BOCCTAHOB/EHUS HUTPATOB). BTOpYyto NONOBMHY NOBEroB cpe3atoT HEMOCPEACTBEHHO Nepes,
OMbITOM.

MpakTnyeckas 4yacTb

Lenb pabotbi: 06HapYyXUTb HUTPaTbl B IMCTbAX PacTEHUI M OMPEAENUTb UCTOYHUK UX NO-
CTynneHus.

O6opyaoBaHne n marepmrasbi: Nodery KOMHATHbIX pacTeHui (6anb3amMnHa, CUHFOHWUYMa
“nn BbICTPOPACTYLLMX BUAOB CEMENCTBA KOMMENIMHOBbLIE — TPaAeckaHL MM, 3e6puHbIl, CETKpea-
31K), CTYNKa C NECTUKOM, HOXHULIbI, BOPOHKA, Map/Nst Unn BUHT, XMMUYECKMI CTakaH Ha 50 mn,
UMPOBON AATYMK KOHLEHTPALMW UOHOB, 3NEKTPOA HATPAT-aHUMOHOB, 3NEKTPO/ CPaBHEHMS.

TexHuka 6e3onacHocTH

1. Nepea HayanoM paboTbl 0cBO6OAUTE paboyee MeCTo OT NOCTOPOHHUX NPeAMETOB.

2. CobntofanTe 0CTOPOXHOCTb Npu paboTe ¢ NpenapoBanbHbIMKU UrNaMu, NPEAMETHBIMU U
MOKPOBHbLIMK CTEKNAMM BO U3bexaHne YKON0B 1 NOPE30B.
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3. He ponyckanTe nonaaaHust KpacUTENst Ha KOXY, Fna3a U oaexay.

4, Cobniopaiite npasuna paboTbl CO CNMUMPTOBKOM BO U36eXaHWE 0XKOroB.

5. MpucTynaiite k paboTte TONbKO TOraa, kKoraa ybeamtech B UCMPaBHOCTM MUKpockona. Tou-
HO BbIMONMHSMTE YKa3aHus yyuTens npu paboTe C HAM B OTHOLIEHUM NOpsaKa AENCTBUN.

6. Mo okoHYaHMK paboTbl NpuBeanTe B NOPSAOK paboyee MecCTo.

Xopa pabortbi:

1. OTpenuTe NUCTbs OT NOBEroB, a 3aTeM C NMOMOLLbIO HOXa Ha NOAAOHE WM CreLanbHON
AOLLIeYKe MENKO NOpeXbTe SINCTOBbIE MIACTUHKN N YEPELLKN CBEXKECPE3AHHOMO pacTeHUs Tak,
4TO6bI 3aMOSHNUTL CTYMNKY Ha ABe TPETW.

2. Pasmenute 06pasel B CTYNKe A0 KalluLeodbpasHOW MAcChl.

3. YNoxuTe KYCOK Mapnu, CNOXEHHbI BABOE Ha BOPOHKY, YCTAHOBMEHHYIO Hal CTaKaHOM.

4. MepeHecuTe KalKULy Ha Mapsto U OTOXMUTE e€, cobpaB «y3e/IKOM» YeTblpe KOHLa Map-
nu.

5. Ecnu cnoit pacTMTenbHOro coka nonyyuncs MeHee 2 cM, NOBTOPUTE AENCTBUSI CHadana.

6. MpucoeanHuTe K AaTYMKY MOHOB DNEKTPOA HUTPAT-aHUOHOB W 3M1EKTPOA CPaBHEHWS, a
3aTeM MOAKNIYMTE AATUMK K PerncTpaTopy AaHHbIX.

7. OnycTuTe B CTakaH C COKOM NIUCTbEB SNEKTPO/AbI, NPOU3BEAMUTE MATb U3MEPEHUI U BHE-
cuTe AaHHble B Tabnuuy.

8. MoeTopuTe feitcTBus NONQ 1—7 € IMCTbSIMW pacTeHMs, BbIAEPXKAHHOTO B TEYEHME CyTOK
Ha BOAHOM NUTAHWW.

9. PaccuuTalite cpegHee apudMeTNYECKOe KOHLEHTPALMKU HUTPATOB Ans 06oux npob coka
1 CpaBHUTE MOJTyYEHHbIE 3HAYEHNS MexAay COBoM.

Ba)xxHo!

MoMnMMO No6eroB MOXHO UCMONb30BATh INCTbsI PACTEHUI C YKOPOYEHHbBIMI NoberamMmu
(xnopodunTyM, ApUMMONCUC, HEDPONENuUC), @ BMECTO KOMHATHBIX pacTEHUA — U NpUo6-
PETEHHYIO 3eNieHb (CanaT, NeTpyLwka, YKpon) Mbo NUCTbS CENbCKOX035IMCTBEHHbIX pacTe-
HWUIA, NMPUHECEHHbIE YYEHNKAMM.

NS yCKOpEeHWsi NOArOTOBMTENBHOW YacTu paboThbl yunTENb MOXKET Ha rNa3ax kiacca
M3MENbYMTb NUCTbS B BneHaepe 1 pa3aaThb yHeHWKaM rOTOBYHO Kaluuuy nnbo cpasy oTxa-
Thil COK NIUCTbEB. B 3TOM Cyyae Ha ypoke MOXET ObiTb BbiNONHEHA BTOpas nabopaTopHast
paboTa 160 nccneaoBaHoO HECKOIbKO BUAOB PacTEHUM.

Pe3ynbraTbl M3MepeHuii/HabnogeHnin

KoHueHTpauns HUTpPaTOB, MONb/N CyMma, | Cpeamee,
1 2 3 4 5 Monb/n Monb/n

Uccnegyembie 06pasubl

CBexecpesaHHble NNCTbS

BblgepaHHble NUCTbS

10. CcdopmynupyinTe BbIBOALI MO BOMPOCAM:
— Kakoe 3HayeHve UMeloT KyTukyna u npobka B MCnapeHun BoLbl pacTeHnem?
— Kakasi nokpoBHasi TkaHb B 6ONbLUEN CTEMNEHN BAWSIET Ha MCMApeHWe BOAbl pacTeHWeM?
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OLIEHKA ®U3NO0JIOTMYECKUX PESEPBOB
CEPAEYHO-COCYAUCTOU CUCTEMDI

Lenb: 03HaKOMUTBLCS C METOAAMW OLEHKW COCTOSIHWUSI CEPAEYHO-COCYAMCTON CUCTEMBI.

3agaun:
— OUEHWTb pe3epBbl cepaLa No onpeaeneHnto CUCTOTMYECKOr0 U MUHYTHOro 06bEMa B
MoKoe 1 nocne pusnyeckon Harpysku;

— OLEHWUTb YCTOWYMBOCTb K FMMOKCUM, UCMONb3Yst NMpoby C 3aAepPXKOM AblXaHus;

— OLIEHWUTb COCTOSIHME KapAMOPECUPATOPHOM CUCTEMbI, UCMOMb3YS NPOBY C 3a4ePXKKOW
AbIXaHus;

— OLIEHWUTb COCTOSIHUE KapAMOPECNMPATOPHOMN CUCTEMBI, UCNONb3Yst NPoby KpeMnToHa.

TeopeTrnuyeckas 4yacrtb

TpaHcnopTHas poNib CUCTEMbI KPOBOODPALLEHMS UMEET BaXKHOE 3HaueHue ans obMeHa Be-
LLECTB M 3HEPrMM KaK B MOKOE, TaK U NpW ABUraTeNlbHON AesTENbHOCTU. PU3MON0OrnYecKmne uc-
CNEOBaHNS HampaBfeHbl Ha BbIIBIEHWE 3aKOHOMEPHOCTEW AESTENbHOCTM CepAua M COCyaoB.

KpoBoobpalieHne obecneumsaeT BCe npoueccsl MeTabonnamMa B OpraHu3Me YenoBeka u
MO3TOMY SIB/ISIETCS KOMMOHEHTOM Pa3fMyHbIX (PYHKLMOHANbHBIX CUCTEM, OMPEeENsioWmnX rome-
0cTa3. BbinonHsas oaHy 13 rnaBHbIX MYHKUMIA — TPaHCMOPTHYIO — CEpAEYHO-COCYaAUCTas Cu-
cTeMa obecneymBaeT pUTMUYHOE TEYEHWE (PU3NOOrNYECKUX N BUOXMMUYECKMX NPOLIECCOB B
opraHu3me yenoBeka. K TKaHsIM 1 opraHaM no KpOBEHOCHBIM COCyZaM [0CTaBNSAOTCS BCE He-
obxoammble BewecTBa (6enku, yrneBoasl, KNCNOPOA, BUTaMWUHbI, MUHEPasbHbIE CONN) U OTBO-
AATCS NPOAYKTHI 0OMEHa BELLECTB U YrIeKUCbliA ra3.

CepaeyHO-CoCyAMCTas CUCTEMA BbIMOJTHAET PErynsTOPHYIO U 3aLUTHYIO PYHKUMK M B CO-
APYXXECTBE C HEPBHOM U FyMOpanbHON CUCTEMAMM UrpaeT BaXKHYl0 posib B obecneyeHnn Le-
NOCTHOCTM opraHu3ma. CocyamcTas cucTeMa AenuTCS Ha KPOBEHOCHYID W nuMdbaThyeckylo. 3T
CUCTEMbl aHAaTOMMUYECKM U (DYHKLIMOHANBbHO TECHO CBSi3aHbl, AOMONHSAIOT Apyr apyra. Kpose-
HOCHasi CUCTEMA COCTOMT M3 LiEHTPanbHOro opraHa KpoBoobpalueHus — cepaua, pUuTMuye-
CKMe COKpaLLeHWs KOTOPOro AatoT ABMXKEHME KPOBM NO COCyAaM, U CaMuX COCyAoB. JiumdaTu-
yeckas cuctema CoCTOUT U3 NMM@aTUYECKMX COCYAO0B, Y3M0B U NMPOTOKOB.

BaxkHelillel XapaKTEPUCTMKOW NPOU3BOAUTENBHOCTU CepALA SBNSIETCS CUMCTONMYECKMIA
061EM, XapaKTEPUCTMKON KOTOPOro SBNISIETCS apTepuanbHOe AaBNeHue.

3anoMHuTe!

ApTepunanbHoe gaBsieHue — 3mo 0as/ieHue KposU 8 KPYNHbIX pmepusax Yes108ekKa.

Cucronmyecknii 06bLEM — >3m0 KO/UYECMBO KPOBU, Bblbpacbisaemoe xenyooykamu
cepduya npu 0OHOM COKpaujeHuu.

3TO MHTEepecHo!

ApmepuasnbHoe dasieHue snepsbie 6bino usmMepeHo 8 1733 200y aHeAulCKUM ecmecmasou-
cneimamenem CmegeHom XelncoM. Bo ssedeHHoU 8 apmeputo sowadu cmeKkaaHHoU mpybke
OH 3aguKcuposan no0véM Kposu Ha 8 hymos u 3 drlima 8bile YpoBHA 1€8020 KeslyoouKa
cepoua. B dasnbHelwem y4éHbIli HEOOHOKPAMHO NOBMOPSA 3MOM 3KCNepUMEeHm HA pa3HbIX
XusomHbIX. EMy ydanocb usmepums dasneHus 8 hnepugepuyeckux apmepusx U 8eHax u, no-
sudumomy, daxe 8 N€204HOU apmepuu, NOCKOJbKY u3gecmHo, ymo CmegeH Xelnc snepsbie
usmepusl memnepamypy «Kposu 8 né2kux». JonxHo 6110 npotimu okosno 100 nem, 4ymobel
3KcnepumeHm Xelisica HaWEN npuMeHeHue 8 Npakmu4yeckol meduyuHe.

XaH Jlyu lyazelinb 8 1828 200y 0218 npAMO20 U3MepeHUA 0asieHUs 8 apmepuu KUBOMHO -
20 NpUMeHU1 pmymHbIlU MOHOMemp, no3dHee u3suosioe Kapna /llodsue, coeduHuUB €20 C OBUXY-
wumca 6apabaHom, snepsblie 3anucaa nyabCUpyioUwyio Kpusy apmepuaibHo20 0asieHus
(cpurmorpammy). pubop 6bin1 asmopoM HA38aH KMMOrpaghoM u 8 meyeHue MHO2UX Nnocse-
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dyrowux aem CAyKua 0CHOBHbIM CpedCMBOM 01 peaucmpayuu pasiuyHbIX Gu3uoI02u4ecKux
npoyeccos. C 3mozo spemMeHu bepym Hayano cguamozpagpuyeckue memodsl pecucmpayuu 2e-
MOOUHAMUKU.

PasnnuatoT ABa nokasaTens apTepuanbHOro AasfieHUs:

Cucronuueckoe (BepxHee) aptepuansHoe aasneHue (CL1) — 3TO ypoBeHb AaBneHus Kpo-
BU B MOMEHT MaKCMManbHOIO COKpaLLleHWs cepaua, XapakTepusyeT COCTOsiHWE MUOKapaa fe-
BOro Xenyaoyka v pasHsetca 100—120 mm pT.CT.

Anacronuueckoe (HWXHee) apTepuancHoe gasnexnue (A1) — 3TO ypoBeHb AaBNeHUs
KpOBM B MOMEHT MaKCMMasibHOro paccnabneHus cepaua, XapaktepusyeT CTerneHb TOHyca apTe-
puasnbHbIX CTEHOK M paBHsaeTcs 50—80 MM pT.CT.

3anoMHuTre!

KpoBsiHoe gaBnieHne — d0assieHue, KOmopoe KpoB8b OKA3bi8aem Ha CMeHKU KPOBEHOCHbIX
cocyodos, uiu npesbiweHue dassieHus KUOKOCmU 8 KpOBeHOCHOU cucmeme Had ammocgep-
HbIM. Bbidensiom cnedyiouwjue sudbl KpoBAH020 0assieHUA: BHympucepdeyHoe, KanuiafpHoe,
BEHO3Hoe.

ApTepuanbHoe AaB/eHue U3MepsIeETCS B MUIIMMETPAX PTYTHOro cTonba, COKpaleHHO MM
PT. CT. 3HayeHWe BenuuuHbl apTepuanbHoro gasnenns 120/80 o3HayaeT, yTO BEAMYMHA CUCTO-
NNYEeCcKoro faenexHuns pasHa 120 MM pT. CT., @ BENWYMHA LMACTOSIMYECKOr0 apTepuanbHOro as-
nexuns pasHa 80 MM pT. CT. Pa3HOCTb MexXAay BeSIMYMHaMU CUCTOSIMYECKOro M AMaCcTONMYECKOro
AaBNEHW Ha3biBaeTcs NynbcoBbiM AaBneHueM (MA). OHO NokasbiBaeT, HACKOIbKO CUCTONMYE-
CKOe [aBneHve NpeBbiWaeT AUAcTOIMYECcKoe, YTO HeObX0ANMO ANS OTKPbLITUS MOAYNYHHOrO
KflanaHa aopTbl BO BpeMs CUCTONbI. B HOpMe nynbCcoBoe AaBneHne paBHo 35—55 MM pT.cT.

BenMumHa KpOBSHOTO AaBNeHWUst 3aBUCUT OT TPEX OCHOBHbIX (haKTOpOB:

* 4acTOTbl M CU/bl CEPAEYHbIX COKPALLEHW;

*  BeIMYMHbI Nepudepnyeckoro ConpoTUBEHMUS, T. €. TOHYCa CTEHOK COCYAO0B, MMaBHbIM

o6pa3oM, apTepron 1 BeHys;

* 06bEMa LMPKYyNMpYIoLLEeNn KpoBM.

ApTepuanbHoe [aBneHue 340p0OBOro YesioBeKa SIBASETCS BEMYMHON AOBOJSIbHO NMOCTOSH-
HOM, OfHAaKO OHO BCeraa noaeepraeTcst HebonblMM konebaHusIM B 3aBUCUMOCTM OT (a3 aes-
TENbHOCTU Ccepaua U AblxaHus. KpoBonoTepu BeayT K CHUXEHWIO KPOBAHOrO AaBNeHus, a nepe-
nMBaHue BOMbLIOrO KONMYECTBA KPOBW MOBLbIWAET apTepuanbHoe AasneHue. BennunHa paene-
HWUS 3aBMCUT OT BO3pacTa. Y AeTen apTepuanbHOe AaBNEHUE HUXE, YEM Y B3POC/bIX, MOTOMY
YTO CTEHKW COCya0B 6osee 3nacTUYHbI.

ApTepuanbHoe AaBfeHne MOXHO U3MepUTb C MOMOLLbIO Npubopa curMomaHomeTpa (To-
HOMeTpa).

CoBpeMeHHble UndpoBble NONyaBTOMaTUYeCKMe TOHOMETPbLI MO3BONSKT OrpaHUYUTLCS
TONbKO HabopoM AaBneHus (B0 3BYKOBOrO CUrHana), AanbHenwmn cbpoc AaBneHus, perucrpa-
LMIO CUCTONMYECKOrO M AMACTONMYECKOrO AaBNEeHUS, MHOrAa — Nyfnbca U apuTMuK, npubop
NpOBOAMUT CaM.

ABTOMaTUYeCKne TOHOMETPbI CaMM 3aKauMBatoT BO3AYX B MaHXETY, MHOr4a OHW MOTYT Bbl-
AaBaTb JaHHble B UM(PPOBOM BUAE, ANS Nepefadv Ha KOMMbOTep uan ap. npubopbl.

3TO UHTepecHO!

Kapn ®upopom ucnonb3o8an cuemozpaduro 0na HeNpAMO20 U3MepeHusa 0asieHus Kposu
y yesioseka. B meyeHuu nocnedyrowux 1em Kumozpag /ldsuaa MHO20KPAMHO YCOBepWeH-
cmsosanca. Ha e2o 6ase 3mbeH-XKionb Mape 8 1876 2. useomosun naernaMorpadgp, komo-
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pbili N0380/1AN HENPAMBIM MemodoM onpedesiimb CUCMOJIUYeCcKoe u duacmosiuyeckoe apme-
puanbHoe dasneHue (puc. 1). [lnemusmozpag — annapam 018 2paguyecko2o onpedeneHus
KosebaHul 06béMa paznuyHbIX Y1€HO8 mesia 8 3aBUCUMOCMU 2/1aBHbIM 06pa30M om cmeneHu
UX KpOBEHanoJIHeHUA. B nocnedcmsuu 3mom memod nosyyun HasgaHue OCYMIIZIOMETpHrYe-
CKoOro.

'ycmas FepmHep 8 1899 200y co30an cnedyoujee noKosieHUe annapama 0719 HeuHsa-
3UBHO20 U3MEPEHUA apmepuasbHo20 0assieHusa U Ha3saa e20 TOHOMETPOM. Tpema 200amu
paHbwe 15 dekabpsa 1896 2. 8 TypuHckol 2a3eme «Gazzetta Medica di Torino» 6bina ony6au-
KosaHa cmambA «Un nuovo sfigmomanometro», 8 komopol asmop LLunuoHe Pusa-Po4yu
ONUCA/1 OPU2UHAJIbHBIU Memod HENPAMO20 U3MepeHUs apmepuasabH020 0as/ieHUs C NOMOWbIO
pmymHo20 cpuemomaHomempa csoeli KOHcmpykyuu. Memod Pusa-Poyyu 6b11 npedesibHO
npocm. B sesiocunedHyro WuUHY, 0NOACHIBAIOWYIO BEPXHIOI MPemb Njie4ya u cCOeOUHeHHYK C
pPMYymHbIM CHUSMOMAHOMEMPOM, pe3uHosol epywell, HazHemasaca B8030yx. Pukcuposasnocs
dassieHue, npu KOMOpPOM NpeKpawanacb nyabcayusa, 4Ymo coomsemcmaosasio CUCMOoIUYecKo-
My OassieHulo. 3ameM U3 WUHbI dasjieHUe nocmeneHHo cmpasausanock. llepsbie noAsieHuA
ny/Jbcayuu coomsemcmaosanu duacmoauyeckoMy 0asseHuto. Y3Kas WuHa €o030asana MHO20
Heydobcmas u HepedKo u3spauw,aaa pesy/ibmamal UCC1Ie008aHUS.

2 R
IS 7
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Puc. 1. Mnetusmorpad: 1 — unnuHap; 2 — pe3vHoBast MaHXeTKa; 3 — Tpybka ans coeamHeHust 6yTbl-
v ¢ npubopomM; 4 — Tpybka Ans coeanHeHns npubopa ¢ kancynon Mapesi; 5 — 6yTbiib AN BoAbl;
6 — 6apabaH kumorpada

Cnepylowmin BeCcbMa BaXkHbliA 3Tan B Pa3BATMM METOAOB M3MEPEHWS apTepuanbHoro Aasne-
HMS oTHocuTCS K 1905 rogy. BoeHHbilt Bpau u3 CaHkT-lMeTepbypra Hukonan Cepreesuy Kopor-
KOB, UCMONb3ys churMomaHoMeTp PuBa-Pouun, npeanoxunn ayckynbTaTUBHbLIN METOA Onpeae-
NEHUS YPOBHSA CUCTOSIMYECKOro U ANACTO/IMYECKOro AaBneHus. MeToa OCHOBAH Ha BbICNyLUN-
BaHMM LIYMOB, BO3HMKAIOLLMX NPW MOCTENEHHOM CTPaBAMBaHMW BO34yXa U3 Pa3ayTOM MaHXeTbl
(puc. 2). aBneHune B MaHxeTe, 3aPUKCMPOBAHHOE NPW NOSB/IEHWE NEPBOro LWyMa, COOTBET -
CTBOBANO CUCTOSIMYECKOMY AABMEHUIO, AaBNeHWe, 3a(MKCMPOBAHHOE MPW NpeKpaLleHnm Lwy-
MOB — [AMACTO/IMYECKOMY AAB/EHMUIO.
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Puc. 2. 3mepeHwue apTepuanbHoro agaeneHuns metoaom H. C. KopoTkoBa

MeTtoa KopoTkoBa M B HacTosiliee BpeMsi, cnycts 100 neT, SBNSIETCS OCHOBHbIM METO/AOM

onpeaeneHna aptepuasibHoOro aAaBjieHNA B KNMMHUYECKON Meau LUMHE, WWNPOKO MCMOJIb3YyEMbIM
BO BCEX CTpaHax.

MetoaMka M3MepeHUs apTepvasibHOro AasneHns no meroay Koporkosa
1. MpuaaTtb NaumeHTy yaobHoe NonoxeHune, cnas unu nexa. fNepen namepeHmem naumneHT
LOSIKEH OTAOXHYTb B CUASYEM MK NEXAYEM MONOXEHUN B TEYEHUN HECKONbKUX MUHYT.
2. oNoXKnTb PyKY NauneHTa B pa3orHyTOM MOM0XKEeHUM NafoHbO BBEPX, NOANOXMB BaNnK
noAa NOKOTb.
3. HanoxuTb MaHXeTKy TOHOMeTpa Ha 0bHaXEéHHOoe Nneyo nauuMeHTa Ha 2—3 CM Bbile

NOKTEBOro cruba Tak, 4TO6bI Mexay HUMu npoxoaun 1 naned. [lpumeyaHue: ofexna He OOSIXK-
Ha CAaB/MBaTb MJ1IEHO BbILLE MAHXXETKW.

4, Tpybkn MaHxeTkn obpalieHbl BHM3.

5. CoeaMHUTb MaHOMETP C MAHXETKOW.

6. MpoBepUTb MONOXEHWE CTPENKM MaHOMETPa OTHOCUTENBbHO «0»-W OTMETKM LiKanbl.

7. OnpeaenuTb NanbLaMu Nynbcaumio B IOKTEBOMN SMKE, MPUIOXMUTb Ha 3TO MECTO DOHEH-
Aockon.

8. 3aKpblTb BEHTU/b MPYLUN, HArpeTb BO3AYX B MaHXETKY A0 UCYE3HOBEHUS Mynbcaunu B
noktesomn aptepun +20—30 MM pT. CT. (T. €. HECKOJIbKO Bbille npeanonaraemoro ALl).

9. OTKprTb BEHTUNb, MEANNIEHHO BbIMYCKaTb BO34YyX, BbICNyLWNBasA TOHbI, CNEANTb 3a NOKa-
3aHnAMM MaHOMETpPa.

10. OTMETMTb LMdpPY NOSIBNEHNUS NEPBOrO yAapa MynbCOBOW BOMHbI, COOTBETCTBYHOLYIO CH-
cTtonunyeckomy A/l.
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11, «OTMeTUTb» MCYE3HOBEHWE TOHOB, YTO COOTBETCTBYET Auactonunyeckomy Afl. [lpumeya-
Hue: BO3MOXHO OC/TOXXHEHME TOHOB, YTO TOXE COOTBETCTBYET AnacTonuyeckomy AZl.

12. BbINyCTUTb BECb BO34YX U3 MAHXETKM.

13. ToBTOpWTb MpoUEeaypYy Yepe3 5 MUHYT.

3TO UHTepecHO!

MosbiweHue dasneHus Ha Kaxobie 10 MM pm. cm. yB8eauYyuBaem puck passumus cepoeqyHo-
cocyducmsix 3abonesaHuli Ha 30 %. Y ntodel ¢ nosbilWeHHbIM das/ieHuUem 8 7 pas Yauje pas-
8UBAIOMCA HAPYWEeHUA M03208020 KpoB8oobpaleHuA (UHCY/Ibmbl), 8 4 pasa yawe — uwemu-
yeckaa 6one3Hb cepdya, 8 2 pasa 4awe nopaxeHue cocydos Ho2. MMEHHO ¢ u3mepeHus apme-
puanbHo20 dassieHus Heo6xo0duMO HaAYUHAMb NOUCK NPUYUHbI MAKUX YACMbIX NpoAsaeHul
duckomMgpopma, Kak 20n108Hasa 60s1b, carabocmsb, 2071080KpYKeHue. Bo MHoz2ux cayyasx 3a das-
JIeHUeM Heobxo0uM NOCMOAHHbIU KOHMPOJIb, U U3MepeHus ciedyem nposodumb No HeCKOJIbKY
pas 8 0eHb.

3anoMHuTe!

ApTepmnanbHas runepreH3mnss — CTOMKOE MOBbIEHNE apTepuanbHOr0 AaBneHus oT
140/90 MM pT. CT. 1 BblLe.

ApTepmnanbHas rmrnoToH3us — CTONKOE WIW PErynsipHoe MOHWXEHWe apmepuasibHo-
20 fasnexus Hwxe 100/60 MM, pT. CT.

JlabopaTtopHas pa6orta N°1

«A3MepeHne apTepnanbHOro AaB/eHMs NPU NOMOLLM

umucpposou nabopatopumn Relab»

Ljenb paboTbi: NpOBECTUN U3MEPEHUS KPOBSIHOMO AABNEHMS.

3agayn paborbi:

— U3y4nTb rpaduK M3MEpeHns KPOBSIHOTO AABNEHMS;

— ONpeAenuTb 3HaYeHWe CUCTONMYECKOrO M AMACTONMYECKOrO AaBNEHuS.

O6opyaoBaHmne n marepmanbi: undposas nabopatopus Relab (aatumk aptepuansHoro
AABNIEHNS), MAHXETKA C rpyLuei ANs HarHeTaHWs BO3Ayxa, NNaHLIET UK NePCOHAbHBIN KOM-
NbtoTEP C NPOrpaMMHbIM 0becneyeHnem.

TexHnka 6e3onacHoCcTH

1. MNepepn Havanom paboTbl ocBoboaMTE paboyee MeCTo OT NOCTOPOHHWUX NPeAMETOB.

2. TOYHO BbLINOHANTE YKa3aHWUs yuuTens npu paboTe C 3NeKTPOHHLIM 060pyAOBaHMEM, B
OTHOLIEHMKN cobntoeHnsl nopsiaka AeNCTBUN.

3. Mpuctynante k pabote TONbKO TOraa, Koraa ybeauTech B MCMPABHOCTM 0BOPyAOBaHMS.

4. He 6epuTe MMKpOCKON, npenapaTsl 1 MHOe 06opyaoBaHmue € Apyrux pabounx mect 6e3
pa3peLleHns yunTens, He BCTaBaiTe C paboyero MecTa M He XxoauTe Mo KabuHeTy BO Bpems
3KCNepuMeHTa.

5. Mo okoHYaHWKM paboTel NpuBeauTe CBOE paboyee MecTo B NOPSAAOK.

Xopa pabotbi:

1. Hanoxute MaHxeTy Ha nneyo. MpeaBapuTenbHO CHUMUTE MIOTHYIO OAeXAY.

2. BcTaBbTe BO3AYLWHYIO TPybKYy B BO34YLUIHOE rHe340 npubopa (4aTunk apTepuanbHOro
fAasneHus Relab).

3. MpoCyHbTE pyKy B MaHXeTy.

4. CaabTe NpsMO, pyKy pacrnonoXuTe Ha CTOMe, MaHXeTa A0/MKHA HAaXOAUTLCS Ha YPOBHE

cepaua.
5. 3anyctute nporpammy Relab n HaxmuTe Ha KHOMKY CTapT.

B coaoepxaHue 103




Q7 KBAHTOPUYM BUONIOrns

6. HarHeTanTe BO34yX B MaHXETKY A0 MOMEHTA, KOraa Ha NIeBOW MaHenn nporpamMmMbl He
NoSABUTLCA HAAMWUCb «A0CTAaTOYHO HAaKavyaHO» UK NPO3BYYUT CUrHaN.
7. TInaBHO CnyckalTe BO34yX, OTKPbIB BUHT.
8. Ha neBoit naHenn nporpaMMmbl A0MXHa NOSIBUTCS MHPOPMaLMS O AABNIEHWUM M NYNbCE, a
B LeHTpe — rpadumk.
WHTepBan BpeMeHN Mexay U3MEPEHUAMU apTepuanbHOro AaBfieHUS 3aBUCUT OT MOCTaB-
NEeHHbIX 3a4ay, BO3pacTa NauneHTa, Hannmums apuTtMumn n Apyrmux akTopos.
Mpy HE06XOAMMOCTY BbINOMHEHMS CEPUM U3 2—3 NOBTOPHBIX M3MEPEHMIA UHTEPBAN BpeMe-
HU MeXAy HUMW OOMKEH COCTaBNATb He MeHee 15 cekyHA. B 3TOM cnydae peructpupyercs
CpefHsia BeIMUMHA 3TUX U3MEPEHWI.
Pa3HuLa B AABNEHUN Ha PyKaX MOXET ObiTb BECbMA CYLIECTBEHHOM, MO3TOMY PEKOMEHAYET-
Cs NPOBOAMTb M3MepeHue Ha pyke ¢ Bonee BbICOKUMU 3HAYEHUSAMU apTEPUANbHOrO AaBNEHMS.
Pa6ora c rpacukom
¢ B MOMEHT NOSIBNEHMS CUCTONMYECKOrO AaBNEHNUS Ha rpadmke NosSBUTCS MONOTUIA yya-
CTOK. OTNYCTUTb KPaH 1 NPOAOMKUTL U3MEPEHWS.
¢ B MOMEHT NoSIBNEHMS ANACTONMNYECKOrO AABNEHMS CHOBA NOSIBNISIETCS NOMOMUIA YUYaCTOK
rpagwuka.
o OTNycTUTb KpaH A0 MOSHOrO BbIMYCKaHWS BO34yxa M3 npubopa.
o W3yuute rpadmk u caenaiTe BbIBOAbI MOMYYEHHbLIX PE3YNbTATOB.

9. Ha rpaduke npeacTaBUTb pa3HULbI Pe3yNbTaTOB U3MEpPEHUS AaBNEHUS, Bbi3BaHHbIE
MyNbCOBbIMU BOSTHAMM KPOBM, NOAMNMCaTb €ro.
10. 3acdwmkcupyiiTe pesynbTaTbl UCCNefoBaHNUs B Tabnuuy.

Pe3ynbTaTbl M13MepeHunii/HabnogeHnn

NMoka3saTtenb Pe3ynbTaTt

CA

AN

Nna
Hopma C/1 (no ¢opmynam)
Hopma 1 (no ¢opmynam)

CA (cuctonnueckune aaBneHne) — nokasaTeslb BeIMYMHbI MaKCMMaslbHOro apTepuanbHOro
[AaBNeHns;

A4 (amactonnyeckoe AasrieHne) — nokasaTesb BeIMYUHbI MUHUMaNbHOrO apTepuasibHOro
[AaBleHuns;

NA — nynbcoBoe AaBfeHue.

BennunHy nynbCcoBOro AaBneHMS pacCUMTLIBAIOT, BblUMTaAsA U3 BENYMHBI CUCTONINMYECKOrO
[AaBfIeHNS BENNYMHY AUACTONINMYECKOrO.

[ns onpeaeneHus AOMKHOW MHAMBMAYANbHON HOPMbl apTepUanbHOr0 AaBfIEHWUS MOTYT
6bITb NCNONBL30BaHbI CrieaytoLLme 3aBUCUMOCTH:

Y MyxunH — C[ =109 + 0,5X + 0,1, Aa=74+01X+0,15Y
Y xeHwunH — C =102+ 0,7 X + 0,15, an=78+0,17X+0,15Y
raoe X — BO3pacT, roga, Y — macca Tena, Kr.

BbiBOA: Al

104 B conepxaHue




Bnosiorunsa KBAHTOPMNYM

((.:\\\F
)

11.Cdopmynupyiite BbIBOALI MO BOMPOCaM:

— Y70 TaKkoe apTepuanbHoOe AaBrieHue?

— B uéMm CcywHOCTb METOAMKN N3MEPEHMUS apTepuasibHOro AaBneHuns no Mmetogy KopoTko-
Ba?

— Y710 Takoe nynbCOBOE AaBNiEHNE?

JlabopaTopHas pa6orta N2 2

«@®yHKLMUOHaNbHbIE NPo6bl HA PeaKTUBHOCTb

cepAeyvyHo- COCyaANCTON CUCTEMbI»

TeopeTnyeckasn 4yacrtb

CMHXPOHHas perncTpaums pasnmnyHbIX BHELHUX NPOSIBNEHUN AESTENbHOCTU CEPAEYHO CO-
cyancton cuctembl (CCC) npu nNpoBeAeHUM pa3fIMUHbIX (YHKLMOHANbHBLIX Npob paclumpsieT
ANarHoCTUYECKME BO3MOXXHOCTU B aHanM3e paboTbl 3TOW BaXKHOM CUCTEMbI OpraHM3Ma. Peak-
UMM reMOAMHAMUKN HA (DYHKLMOHAMbHbIE HAarpy3Kn MOXHO pa3fenuTb Ha TPWU OCHOBHbIE TUNa:

— a[leKBaTHbIA C YMEPEHHbIM Y4yallleHWeM nynbca He 6onee 50 % K UCXOAHOMY YPOBHIO,
yBenuyeHnmeM cuctonmyeckoro AL Ao 30 % npwu He3HauuTeNbHbIX KonebaHuax amactonuye-
ckoro A/l v BOCCTaHOB/IEHWEM B TeYeHne 3—5 MuH;

— HEeaAeKBaTHbIN C YPE3MEPHbIM YBENMYEHWEM MOKa3aTenel nynbca v Al U 3a4epXKON
BOCCTaHOB/EHUS 6onee NSTN MUHYT;

— NapaAoKCanbHbI TN peakuuW, He COOTBETCTBYIOLWIMI 3HEPreTUYECKUM MOTPEBHOCTSM, C
konebaHmsMn nokasatenen MeHee 10 % K MCXOAHOMY YPOBHIO.

MpakTnyeckas 4yactb

Llenb paboTbi: OLEHNTb PEaKTUBHOCTb CEPAEYHO-COCYAUCTON CUCTEMbI M TUM TFEMOAMHA-
MUKM Ha (PYHKLUMOHANbHbIE Harpy3KMu.

Marepuanbl n o6opyaoBaHmne: uidposas nabopatopus Relab (aatunk aptepuanbHoro
AABNEHUS), MaHXXeTKa C rpyLue ANs HarHeTaHus Bo3ayXa, NIaHWeT UAK NePCOHasbHbIN KOM-
NbtoTEP C MPOrpaMMHbIM ObecneyeHnem.

TexHuka 6e3onacHOCTH (CM. MHCTPYKLMIO K paboTe N2 1)

Xopa paboTbi:

1. Mposectn usmepenne Al n YCC B nokoe n nocne usmnyeckon Harpysku (20 npucena-
Hus 3a 30 ceKyHA) C UHTEpPBAsIOM B 1 MUHYTY.

2. Hanoxute MaHxeTy Ha nneyo. peaBapuTeNibHO CHUMWUTE NAOTHYIO OL4EXAY.

3. BcTaBbTe BO3AYLWHYIO TpybKy B BO34yLIHOE rHe340 npubopa (aaTumk apTepuanbHOro
fAasneHus Relab).

4, TIpOCYHbTE PYKY B MaHXETY.

5. CagbTe nNpsiMO, pyKy pacrnonoxwuTe Ha cTone, MaHXXeTa [O/KHa HaXx0AWUTbCA Ha
YpOBHe cepaua.

6. 3anyctute nporpammy Relab M HaXXMuTe Ha KHOMKY CTapT.

7. HarHeTaiTe BO34yX B MaHXETKY [0 MOMEHTA, KOrha Ha /1eBOM NaHenu nporpaMMbl He
MOSABUTLCS HAANUCb «A0CTAaTOYHO HaKayaHO» MW NPO3BYYMT CUrHanN.

8. MnaBHO cnyckaliTe BO3ayX, OTKPbIB BUHT.

9. Ha neBoW naHenu nporpamMbl AO/MKHA NOSIBUTCS MHAOPMaUMs O LaBNEHWM U MynbCe.

10. 3adukcmpoBaTb pe3ynbTaThl UCCNEAoBaHNUs B Tabnuuy.

Pe3ynbTaTbl M3MepeHnii/HabnogeHni

CocTosiHme A4 YCC
B nokoe YCC1......
Mocne 20 npuceaaHwii Yycc2.......
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[JononHuTensHas 06paboTka pe3ynbTaTos.

[Ons oueHkn TpeHnpoBaHHOCTM CCC K BbINOMHEHWIO PU3NYECKON HArpy3Ku MOryT UCNOSb-
30BaTbCs TaKue nokasaTenu, Kak koadhduumeHT BolHocMBocTH (KB)

KB =(4CC/nAa)-10
W nokasatenb kadectea peakumu (MKP):
NKP = (NA2 - NA1)/(4CC2 - YCC1),

roe MNA41 n YCC1 — nynbcoBoe AaBneHne n NynbC A0 Harpysku;
NMNA2 n 4YCC2 — nynbCcoBOe AaBneHNE U NYNbC MOCNE Harpy3Ky.

MpoTokon BbiNONHEHUS PaboTbl
PesynbTaThl uccnegosaHms CCC Ha PYHKUMOHANbHYIO PeakTMBHOCTb

Bpems oTabixa, MUH
MokasaTtenu Wcxonnbie 20 npucepaHuii 15 cek 6er 3-x MUH 6er
AaHHbIE
1 2 3 1 2 3 4 1 2 3 4
4yCC
Al Makc
Al MUH

11.Cdopmynupyiite BbIBOAbI.

JlabopaTtopHas pa6orta N2 3

N3mepeHne apTepuanbHOro paasneHus. OnpepeneHne CUCTOIMYECKOr0 U MMUHYT-
HOro o6bEMOB KPOBM pacY4€THbIM METOAOM

Teopernuyeckas 4yacrtb

Mpy KaxaoM COKpaLleHnn cepaua B apTepum BbibpacbiBaeTcs onpeaenéHHoe KonmnyecTso
KPOBW, KOTOPOE Ha3blBAKT CUCMOJIUYEeCKUM Uu yoapHbiM 06vémMom kposu (COK uau YOK).

Cepaue, BbibpacbiBast KPOBb B aOPTY U NEFOYHYIO apTEPUIO BO BPEMSI CUCTOSbl, CO3AAET B
HUX AaBneHue, HeobxoanMoe Ans NPOABMXXEHUS KPOBM MO BCEMY COCYAUCTOMY pycny. CBO-
60AHOMY nepeaBMXKEHWIO KPOBK MO cocyaaM MpensTcTByeT psa hakTopoB: CONPOTMB/EHWE ne-
pudepnyecknx cocyoB, TPEHNE YaCTML KPOBM O CTEHKM COCYLO0B.

BennunHa KpoBSIHOTO AaBNEHMS 3aBUCUT raBHbIM 06pa3oM OT CUCTONMYECKOro obbéma
KpOBM W AMaMeTpa CoCyaoB. B CBOIO ovepeab CMCTONMYECKMA 06BEM KPOBU 3aBUCUT OT CUMbI
COKpaLLEeHNI cepaua: YeM CunbHee CoKpalleHmne, TeM 6onblue 06bEM BbIbpacbiBAaEMOW KPOBM.
MoaToMy aaBneHune B apTepusix OyAeT TeM BbIlLE, YEM CUIbHEE COKpaLleHWe cepaua.

KpoBsiHOe AaBneHne HeoAMHAKOBO B PasHbIX y4acTKax cocyanctoro pycna. Camas 60nb-
Was BefMYMHA KPOBSHOMO [aBfIEHUS B aOPTE, HECKOJIbKO MeHblue — B KPYMHbIX apTepusX.
KpoBsiHOE AaB/ieHWe N0 Mepe yAaneHus COCYAOB OT CepAuad MOCTEMEHHO CHUXXAETCA: ero Benn-
YMHA TEM MeHblUe, YeM Janbliue COCyA OT apTepuanbHOro oTAena cepaua u yem bavxe OH K
BEHO3HOMY. B nonbix BEHax OHO MHOrAa CTAHOBUTCS AiaXe HMXe aTMoChepHOro.

[laBneHune B apTepusix HEOAMHAKOBO B PasnMyHbIX (hazax cepaeyHoro umkna. OHO Hau-
bonbluee BO BpeMS CUCTOSbI U HA3bIBAETCH CUCMOIUYECKUM NN MAKCUMAJ/IbHbIM [aBNIEHNEM.
B cocTosiHMM NOKOS y B3POC/IOr0 YenoBeka CUCTONMYECKOE [AaBNeHWE B NNEYEBOV apTepun B
cpenHeM coctasnget 120 MM pT. CT. Bo BpeMsl AMACTOSbI AaB/IEHNE KPOBU HAaUMEHbLLEe, OHO
Ha3bIBAETCS QUACMOIUYECKUM U MUHUMA/IbHbIM [aBNEHNEM. B cpeaHeM B nnieyeBoit apTe-
pun OHO coctasnseT 70 MM. pT. CT.
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PasHMUa Mexay CUCTONMYECKMM M AWMACTONMYECKUM [aBfIEHWEM MOJyyuna Ha3BaHWe nyJib-
c08020 faBneHns. OHO ABNSAETCH BaXHbIM nokasateneMm (YHKUMOHANbHOrO COCTOSIHUS cep-
JIe4YHO-COCY/INCTON CUCTEMBI.

Y yenoBeka MOXHO OnNpeaenuTb BeIMYMHY CUCTONMYECKOrO 1 AUACTONMYECKOr0 AaBEHNS
MeToaoM KopoTkoBa NpW MOMOLM PTYTHOMO WK MPYXXMHHOMO MaHoMeTpa nnMbo 1cnonb3ys
undposble nabopatopun (AaTuMK AaBneHus). 3Has BenMumHy cuctonuyeckoro (CA), amacrto-
nnyeckoro (A4) » nynscosoro aasnexuns kposu (MA), YCC, MoxHO no ¢opmyne paccuntaTb
BE/IMYMHY CUCTONNYECKOro (B M) M MUHYTHOrO (B 1) 06LEMOB KPOBYM Y YesioBeka.

LLinpokoe npumeHeHue nonyyuna dopmyna Crappa:

co=[(100+05 - NA)-(0,6xA0)]-06' B,
roe CO — cucrtonuueckuin 06bvém; M — nynbcoBoe AaBneHve; A1 — AnacTonmyeckoe AaB-
nenHue; B — BO3pacT UCMbITYeMoro.

YCTaHOBMEHO, YTO pacyéTHble BennumHbl CO, MONyYeHHbIE C MOMOLLbIO 3TOW OPMYNbI, XO-
pOLLIO COBMAAAIT C AAHHbLIMU, NOMYYEHHBIMU KNAaCCUYECKUMUN METOAAMM.

MUHYTHbIN 06BEM KPOBW paccuMTbiBaeTCs Mo Gopmyne:

MOK = CO ' YCC,
raoe MOK — MUHYTHBIN 06bEM kpoBu; CO — cuctonuyeckmii 06bém; YCC — vacToTa cepaeuy-
HbIX COKpaLLEHNIA.

MpakTnyeckas 4yacrb

Lenb paborbi: paccunTaTb MUHYTHbIA U CUCTONIMYECKMIA 0O6BEM KPOBM MO YacToTe cepaey-
HbIX COKpaLLEHNIA.

O6beKT nccneqoBaHNi: YenoBek.

O6opyaoBaHne n Mmarepumasbl: Uidposas nabopaTopus, faTuMK apTepuanbHoro Aasne-
HWS.

TexHuka 6e3onacHOCTH (CM. MHCTPYKLMIO K paboTe N2 1)

Xopa paboTbi:

1. O3HaKoMbTeCb C YCTPOMCTBOM npubopa, NPUMEHSIEMOro AN M3MEPEHUst KPOBSIHOMO
[aB/eHus.

2. ObHaxuTe neByto pyky ucnbityemoro. O6epHUTE MaHXeTy MA0THO BOKPYr CepeavHb
nneya MCnbITyeMoro Tak, YtTobbl €€ HMXKHUW Kpan Haxoauncs Ha 2,5—3 CM Bbile NOKTEBOro
crnba.

3. K MaHXeTke nogkniounTe AaTyMk apTepuanbHOro AaBneHus.

4. Bkntoumnte Ha MK nnm nnaHwere nporpammy Ans U3MepeHust apTepuanbHOro AaBneHns
1 3anycTuTe eé.

5. HarHeTainTe BO3ayx B MaHXeTy A0 TeX Mop, NoKa Ha /1eBOM NoJie 3KpaHa He NosiBUTLCS
3anncb «[J0CTaTOMHO» MM NPO3BYYUT 3BYKOBOW CUrHa.

6. MensieHHO BbINYCTUTE BO34YX M3 MaHxXeTbl. CHUXas LaBNeHue B MaHXeTe, BHUMAaTeNbHO
cneauTe 3a AaHHbIMK Ha 3KpaHe. B neBoM none 3kpaHa NosiBUTLCA BENNYMHA MaKCUManbHOro
(cucTonnueckoro) AaBneHus, T. €. B 3TOT MOMEHT TOJIbKO BO BPeMS CUCTOJbl KPOBb NPOTasIKK-
BAEeTCs Yepe3 CAaBMNEHHbIN y4acTOK COCyAa M MUHMManbHOE (AMACTONMYECKOE) AaBNEHME.

7. Onpegenute CUCTONIMYECKUA U MUHYTHbIA 06bEMbI KPOBM PacYETHLIMKU METOAAMU MO
¢opmyne Crappa.

8. MonyyeHHble faHHble 3aHecuTe B TabnuLy.

Moxasatenu B HopmMe Y ncnbityemoro
YUCC, ya/mMnH 60—80
CucTonuueckoe aasneHue, MM pT.CT. 90—130
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lMpodosixkeHue
MokasaTtenun B HopMe Y ucnbiTyemMoro

[nacTonuyeckoe AaBeHWe, MM pT.CT. 60—85

MynbCcOBOE AaBNEHWUE, MM PT.CT.

CuUCTONNYECKMIN 06BEM, MNT 70—80

MWHYTHBIN 06BEM KPOBMU, N 4,24—5,3

9. CpaBHWTE NONy4YeHHbIE pe3ynbTaTbl C HOPManbHbIMK BeNMYMHaMn. ObbACHUTE Npouc-
XOXAEeHMEe CUCTOIMYECKOro 1 guactonnyeckoro A/l.

JlabopaTopHasa pa6orta N2 4

«OnpepneneHne MMHYTHOro o6béMa KpoBoobpalleHUs KOCBEHHbIM METOJIOM

B NOKOeE 1 nocne (pm3nyecKom Harpyskm»

Teopernuyeckas 4yacrtb

MUHYTHbIA 06bEM KpoBoobpalieHns (MOK) sBnsieTcs OAHWM M3 TNaBHbIX MOKa3aTenew
(byHKUMM CepaeYHO-CcocyancTon cucteMbl. Metoabl onpepeneHuss MOK MoryT 6biTb pasaeneHs
Ha npsmble (Puka, MponnbMaHa. CTioapTa-faMunbTOHa, TEPMOAMNNIOLUM W NP.) U HEMPSMblE
(Ctappa, churmorpadmueckuii, bannncrorpadmyeckuii).

BonbLoe pacnpoctpaHenue nonyunn metoa Ctappa (1954). 3TOT MaTeMaTUYECKUI METOA
onpeaenenns MOK 3aknto4yaetcs B pacyétax no CrneuuanbHbIM IMIUpUYECcKUM GopMmynam.
Y ucnblTyemMoro onpeaenstoT apTepuanbHoe AaBieHne 1 YacToTy nynbca (Mcnonb3ys undpo-
BYto nabopatopuio). 3aTeM no opMyne OnpeaenstoT CUCTONMYECKUI (yAapHbI) 06bEM KpoBM
(COK):

COK=100+0,5nNA4-06.40-0,6 B,
roe N4 — nynbcoBoe AaBneHue (MM, pT. CT.);
A0 — pnactonuueckoe AasneHue (B MM. pT. CT.);
B — Bo3pacT (B rogax).

Mocne onpefeneHus cuctonnyeckoro obbvéma nerko paccumtate MOK — no dopmyne:
MOK = CO x Y1, rge YN — yacToTta nynbca.

Y 3n0poBbix Ntogen BennyumHa MOK noasepxeHa 3HaunTeNbHbIM KonebaHuaM, CBSI3aHHbIM
C M0JsIOM, BO3PacTOM, BECOM W POCTOM, @ TaKXXe C XapaKTepoM AeATeNIbHOCTH.

N3MeHeHWe 4acToTbl CepAeYHbIX COKPALLEHU W KPOBSIHOrO AaBneHus npu Guanyeckon pa-
60Te pas3nnYHOM TSXKECTH.

MpakTnyeckasa yactb

Llenb paborbi: 03HaKOMUTLCS C MeToaMkon onpeaeneHns MOK.

O3HaKoMbTeCb C TeXHMKOW 6e3onacHOCTM (CM MHCTpYKUMIO B pabote N2 1).

Xoa pa6oTbi:

1. MNposectn nsmepenne ALl n YCC B nokoe n nocne usndeckon Harpyskm (10 n 20 npu-
cefiaHns 3a 30 ceKyH/l) C MHTepBasioM B 1 MUHYTY.

2. Hanoxute MaHxeTy Ha nneyo. penBapuTeNibHO CHUMUTE NAOTHYIO OLEXAY.

3. BcTaBbTe BO3AYLWHYO TPybKy B BO34YLIHOE rHe340 npubopa (4aTuuk apTepuanbHOro
fAasneHus Relab).

4. TIpoCyHbTE PYKYy B MaHXETY.

5. CagbTe NpsMO, pyKYy pacnonoXute Ha CTose, MaHXeTa A0/HKHA HAaX0AMTbCA Ha YpOBHE
cepaua.

6. 3anyctute nporpammy Relab M HaXXMWTe Ha KHOMKY CTapT.
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7. HarHeTaiiTe BO34yX B MaHXETKY [0 MOMEHTA, KOrAa Ha /1eBOM NaHenn nporpaMmMbl He
NOABUTLCS HAANWUCb «[JOCTaTOYHO HAaKaYaHo»

8. MnaBHO CnyckaliTe BO3ayX, OTKPbIB BUHT.

9. Ha neBoi naHenu nporpamMbl AO/MKHA MOSIBUTCS MHAOPMaUMs O LaBNEHWM U MynbCe.

10. 3admkcmpoBaTh pe3ynbTaThl MCCNeLOBaHMS B MPOTOKON.

11.CpenaTtb BbIBOA.

PekoMmeHaauum no opopMIeHUI0O NPOTOKONA PaboTbl

MonyyeHHble AaHHblE 3aHecuTe B Tabnuuy. CaenanTe 3akniodyeHne 06 nameHeHun CO u
MOK nocne cdusunyeckon Harpysku. B cnyyae yBennyeHnns MOK oTBETbTE Ha BONPOC: «3a CYET
Yero NPoOMCXOAWUT BO3pAcTaHWe AaHHOro nokasatens nocne 10 npucepanuit u nocne 20».

MpoTokon nabopatopHoi paboTbl
«M3MeHeHNe YacToTbl CEpAEYHBIX COKPALLEHUI U KPOBSIHOrO AABNEHMS
npu Gu3nyeckoit paboTe pasnNUHON TSHKECTU»

Mocne Mocne

MokasaTtenu Mokoi - "
10 npucepnaHumn 20 npucepaHum

YacToTa cepaeyHbIX
cokpatuenun (YCC)

CucTonuuyeckoe faBneHune

[nactonuyeckoe aaBneHue

lynbcoBOe AaBneHue

CUCTONNYECKUIN 06BEM
KpOBMU

MUHYTHBIN 06BEM KPOBU

B ycnosusax ocHoBHoro o6MeHa MOK y 340p0oBbIX Nt0AEH paBeH 3,5—5 n B MUHYTY, npu
3TOM OTKNOHEHUS He npeBbiwatoT £ 10% OT A0MKHOW BENMYMHBI MUHYTHOrO 06bEMa KpOBOO-
6pawenuns (AMOK). Y nioaen ¢ pa3nuyHbiMu 3aboneBaHnsaMm oTknoHeHns MOK B Mokoe Kak B
TY, TaK ¥ B APYryto CTOPOHY BblpaXXeHbl B 60/bLUEN CTEMNEHM, YEM Y 340POBbIX.

Monb3ysce meToaom CTappa, onpeaenutb MOK nocne dumsnyeckon Harpy3km (20 rny6okmx
npucepanuni 3a 30 cekyHa) 1 cpaBHUTL ero BenndmHy ¢ MOK B nokoe. Mynbc n apTepuanbHoe
AaBneHue onpeaenaTb Kaxable 30 CeKyHA Mocie Harpy3ku U TeyeHue 6-Tu MUHYT. 3aTeM, pac-
cyntas MOK no MONy4YeHHbIM AaHHbIM, BblYEpTUTL KpuBYIO AnHamMukn MOK nocne Harpysku.

Cchopmynupyinte BbIBOAbI.

NHoMBMAYaNbHBIN NPOEKT:

1. «CpasHeHue MOK y WKObHUKOB C pa3/iu4HbIMU 2pynnamu 300p0BbA».

2. «3asucumocmb MOK y pa3Hbix 803pacmHbIX 2pynn».

KOHTpO/bHbIE BOMPOCHI:

1. YTo Takoe KpoOBSHOE AaBneHue?

2. [laTb onpepeneHue aptepuanbHOe AaBlieHue?

3. OT yero 3aBuUCUT apTepuanbHOE AaBNeHUE?

4. Mepeuncnutb NpubOpPbLI, NO3BONSIOWME ONPeaenuTb KPOBSHOE AasneHue. YTo 0603Ha-
YyaeT nokasaHue npubopa 120/90?

5. [aTtb onpegeneHue CUCTONE M guacTtone.
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6. OT yero 3aBUCUT MHTEpPBAN BPEMEHM MeXAy M3MepeHWUsMU apTepuanbHOro AaBfeHus?
7. B 4ém usmepsieTcs aaBneHune?

8. YTO 03HayaeT TepPMWUH AMACTONIMYECKOE AaB/eHue?

9. Kakum 6onesHsiM cooTBETCTBYIOT AaBneHus Bbiwe 140/90 n Huxe 90/507

10. [aTb onpeneneHue mynbCOBOM BOJHbI.

11.470 Takoe CO? MOK?

3TO UHTepecHO!
TECT
MHAeKC aganTauMOHHOro nNoTeHuMana CcepaevyHO-COCYAUCTOM CMCTEMbI
(P. M. baeBckui u coaBT., 1987.)

Pacno3HaBaHue hyHKLMOHaNbHbIX COCTOS\HUIA Ha OCHOBE aHaNM3a AaHHbIX 0 BEr€TaTUBHOM
¥ MUOKapAManbHO-reMOANHAMMYECKOM FOMeocTa3e TpebyeT onpeaenEéHHOro OnbiTa ¥ 3HaHMWIA
B 06nacTM GU3N0NOrMK U KIMHUKK. [N TOro 4tobbl 3TOT OMbIT CAenaTb AOCTOSHUEM LIMPOKOro
Kpyra Bpauen, 6bin pa3paboTtaH psag hopMyn, NO3BONSAIOWMX BbIYMCSTL aAanTaLMOHHbIA NO-
TEHLMan CUCTeMbl KPOBOOOpPaLLEHNst NO 3aAaHHOMY Habopy NokasaTenen C NOMOLLbIO YpaBHe-
HUN MHOXECTBEeHHOW perpeccun. OpHa M3 Hambonee mpocTbix (Gopmyn, obecneunBatoLimx
TOYHOCTb pacno3HaBaHus 71,8% (N0 cpaBHEHMIO C IKCMEPTHLIMM OLEHKaMM), OCHOBaHa Ha WC-
NoNb30BaHMKN Hambonee NpocTbIX U 06LWEAOCTYMHbIX METOA0B UCCNEAOBAHUS — U3MEPEHUS
YacTOTbl My/ibCa U YPOBHS apTepuanbHOro AaBfieHns, pocTa U Macchl Tena:

AN = 0.0011 (4M) + 0.014 (CAA) + 0.008 (AAf) + 0.009 (MT) - 0.009 (P) +
+ 0.014(B) - 0.27,

rae Al — aganTauMOHHBIA NOTEHLMaN cMCTeMbl KpoBOOOpaLleHus B bannax;

YN — yactoTa nynbca (ya/MuH);

CAL v JALl — cucTonmnyeckoe 1 AnacTonnyeckoe apTepuansHoe gasnexHume (MM pT.cT.);
P — pocT (cm);

MT — macca Tena (kr);

B — Bo3pacT (ner).

o 3HayeHUsM afanTauMOHHOrO MOTeHUMana onpepensercsd (QYHKUMOHaNIbHOE COCTOSHME
naumeHTa.

TpakToBKa Npobbl:

Huxe 2.6 — yoosiemsopumesibHaA adanmayus;

2.6 — 3.9 — HanpsxXeHuUe MexaHu3mMos8 adanmayuu;
3.10 — 3.49 — HeydosnemsopumeibHada adanmayus;
3.5 u sbiwe — cpbis adanmayuu.

CHMXeHne afanTauMoHHOro NnoTeHumMana conpoBOXAAETCA HEKOTOPLIM CMELLEHMEM MOKa-
3aTefniel MUOKapAManbHO-reMoANHAMMYECKOro roMeocTasa B npeaenax CBoMX Tak Ha3biBae-
MbIX HOPManbHbIX 3HAYEHW, BO3PACTAET HaNpPsXKEHNE PErynsaTOPHbIX CUCTEM, YBENNUYMBAETCS
«nnata 3a agantaumio». CpblB afantauny Kak pesynbTaT nepeHanpsikeHns U UCTOLEHMS Mexa-
HU3MOB perynsauum y nuu CTapliero Bo3pacta OT/IMY4aeTcs pe3kuM nageHWeM pe3epBHbIX BO3-
MOXXHOCTEW cepaua, B TO BPEMS Kak B MONOAOM BO3pacTe npv 3TOM HabnoaatoTcsa aaxe yBe-
NNYeHVe YPOBHS PYHKLMOHUPOBAHUS CUCTEMbI KpOBOOBpaLLEHWS.

CuTyauMoHHbIe 3apaum

B opraHu3me yenoBeka KpoBb TEYET MO COCyAaM CBSI3bIBAET KaXAbl OpraH M Kaxayto Knert-
Ky Tena mexay coboin. OHa pa3HOCUT NMTATENIbHbIE BELLECTBA, KOTOPbLIE NOMyYMIa U3 NULLK B
opraHax nuwesapeHus. OT NErkux KpoBb JOCTABNSET K KNETKAaM KMCNOpoA, a 3abupaer yrne-
KUCbIiA ra3, BpeaHble oTpaboTaHHble BewecTBa. OHa MOAAEPXMBAET MOCTOSIHHYK TeMmneparty-
py Tena v 3alMLaeT opraHn3M OT BpeaHbIX MUKPO6OB.
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2. Kak usmeHuTCcs obuias macca, obwmnii 06bEM 1 06Las noBepxHOCTb 1aM3 nnacTunmHa,

€CNK ero pa3pybuTb Ha OIMHaKOBblE KyBukM no 1Mm3?
a) Macca 1 06bEM He M3MeHSITCS, a oblas nosepxHocTb yeennuutcs B 100 pa3
6) Macca yBennuntcs, a 06bEM OCTAHETCA HEWU3MEHHbIM, 06LIas NOBEPXHOCTb YMEHbLIMUT-
caB 10 pas
B) Macca 1 06bEM He n3MeHsTCs, obLas NOBEPXHOCTb YyMeHbLunTCs B 10 pa3
) Macca yBenuuuTcs, a 06bEM OCTAHETCA HEM3MEHHBIM, a 06LIas MOBEPXHOCTb YBENM-
untca B 100 pa3

3. Cepaue — yAMBUTENbHBLIN U HAAEXHbIA MOTOP, HAacoC, KOTOPbIM paboTaeT B TeYeHUM
BCEM XMW3HU, 6€3 OCTAHOBKU 1 «PEMOHTA». B UEM npuuMHa Takoh HEYTOMUMOCTM paboTocno-
cobHOCTM cepaua 1 ero MbliLuL?

4. CKONbKO NUTPOB KPOBU NepeKayvBaEeT cep/Le YenoBeka 3a 1 yac 1 3a 0iHM CYTKU, eCln
OHO COKpaLL@eTcs B cpefiHeM 75 ya/MuH, BbIbpacbiBas Npu KaxxaoM COKpaLLEHUN U3 [IBYX Xe-
nyno4ykoB 150 cm3 kpoBu?

5. MoyeMy npw Xape 1 BOJTHEHNM KOXa KPAaCHEET, Ha X0NoJe M Npu ucnyre — bnegHeet?

6. B 3BECTHOM OMbITE UTANBAHCKOrO YY4EHOrOo MoCCo, YenoBeka KnagyT Ha FrOpPU30OHTasb-
HYt0 MNaT@OopMy O4YEHb YyBCTBUTENbHbIX BECOB M YPAaBHOBELIMBAIOT UX. CTOUT UCMbITYEMOMY
HECKONbKO pa3 MOLIEBENUTL NajbLaMu HOr, Kak CTpenka npubopa moKaXeT, YTo CTOpPOHa nnar-
hopMbl, rae nexat HOru OnycTMnacb. A NPy peLleHn UM CIOXHON MaTeMaTUYECKOW 3aaum
ONyCTUTCA APYroi KoHel nnaTtgopMbl Kak Ha puUCyHke. MoaymaiTe, Kak U B 3aBUCUMOCTU OT
4ero U3MeHSsIETCS CHabXXeHne KpoBbio?

3agaHua Ha CI)yHKI.IVIOHaJ'IbHYI'O rpaMmoOTHOCTb

I. Y 3HauuTenbHOM 4acTu MaLMEHTOB C MOBbILIEHHbIM apTepuanbHbiM AaBNEHUEM TaKOE CO-
CTOAHUE OpraHn3Ma 06YCJ'IOBJ'IeHO n3MepeHneM faBfieHns Ha npuéme y Bpada. OHO gaxe no-
JNly4nno cneunanbHoOE Ha3BaHUE — «TUMEPTEH3UA 6enbIx XxanaToB» Unun «CUHAPOM benbix xa-
natos». [loBbllleHWe OaBNEeHUA B AAHHOM Cflydae CBA3bIBAKOT CO CTPECCOM OT MNOCEeLLeHUs
6onbHMUbI, TOrga Kak M3MEepeEHNE B AOMALUHUX YCNOBUAX UK C NMOMOLbIO NEPUOANYECKOTrO
KOHTpO/I1 pa3MELLaEMbIM Ha TENE aBTOMAaTU4YECKUM YCTpOVICTBOM MOKa3bIBAE€T, YTO AaBNEHUE B
HopMe. oaBepXXeHHOCTb CBA3aHHbIM 3aboneBaHuaM Yy TaKnX NaunMEHTOB MEHbLUE, YEM Y MO~
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CTOSIHHbIX TMNEPTOHUKOB, HO 60nblue, 4YeM Yy O06blYHbIX noaen. CTout [o6aBuThb,
YTO CyLLECTBYET K 06paTHbIN (DEHOMEH, Tak Ha3blBaeMasi MAaCKMPOBaHHas rTMNEpPTEH3MS, Koraa
y YenoBeka aBfeHMe MOCTOSIHHO MOBbLIWEHO, HO Npu 60NbHUYHOM U3MEpPEHUN NPUXOAUT B
HOpMY.
1. YT0 Takoe MacKMpOBaHHas runepTeH3uns?
a. MOCTOSIHHO MOBLILEHHOE apTepuanbHOe AaBneHus
6. noBbllWEHHOE AaB/ieHMe, a NP1 U3MEPEHUN OHO NPUXOAUT B HOPMY
B. HOpPMaJibHOE apTepuanbHOe AaBfieHWe, a Npu BUAE Bpaya OHO MOBbLILAETCH
I. MOCTOSIHHO NMOHMXXEHHOE apTepuasibHOe aB/eHne
2. Kakue xapaKTepucT1KnM OTHOCATCS K TMNepTOHUM?
a. MoBbllEeHNe KPOBAHOr0 AaBJIEHUS
6. MOHMXeHWe KPOBSHOMO AaB/eHue
B. YBE/IMYMBAETCS MPOCBET KPOBEHOCHbLIX COCYA0B
r. CY)XaeTcsi NpoCBEeT KPOBEHOCHbIX COCYAOB

3. Kak n3BecTHO paboyee KpoBSiIHOE JaBfieHME Y KaXAOro YenoBeka MHAMBUAYANbHO, HO
cpeaHuin nokasatenb coctaBnsiet 120/80 ya/MuH. Ecnm y yenoBeka paboyee naBneHue co-
craenset 120/80, To npu noHWxeHun ByayT HabnoaaTbCs cnegyowme npusHaku. Boibepete
«[a» unu «Het» B KaXaoMn CTPOKE.

FonoBHas 6osb Aa /Het
Cnaboctb Aa /Het
MoBblweHHas paboTocnocobHOCTL [a /Het
YcuneHne BHUMaHUS [a /Het
Mpu3HaKM He N3MEHAIOTCS [a /Het

Kak 13BECTHO B pe3y/nbTaTe CTpecca pa3BMBalOT MHOXECTBO 3ab0/IEBaHMIA, B TOM uucne
CBSI3aHHbIE U C U3MEHEHWE KPOBSIHOTO AaBneHus. Haliaute 3a60neBaHus CBSA3aHHbIE C U3Me-
HeHWeM AaBneHus. BoibepeTe «[la» unu «HeT» B KaXKaoi CTPOKeE.

UHdapkTr Aa /Het
M'MnepToHus Aa /Het
JHypes3 [a /Het
'MNOTOHMS [a /Het
M'MnognHamus Aa /Het
f'MnepteH3us

6. Bbibepute npusHakn xapakTepHble ANst Takoro 3aboneBaHue Kak rMnepToHus
* NyNbCUpyloLWan rosoBHasa 6onb

* rONIOBOKpPY)XEeHue

* NMOKpacCHeHue nuua

* MOHMXEHHas YTOMNSEMOCTb

* NOBbIWEHHAsA YTOMISEMOCTb

* cnabocrtb

* Me/ibKaHMe MyLUeK nepep rnasamu

* OAblWKA, KOTOpas NpU Harpy3Kax yCwinBaercs
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* OTEKM

* NOTJ/INBOCTb

* CYXOCTb pYK U HOT

* OHEMEHMEe PYK M Hor

+ 605b 3a rpyanHOM

* 6eccoHHMLa

* pa3apaXkuTeNbHOCTb

* NMOCTOSIHHOE YYBCTBO TpeBoru, 6ecnokoncreso

II. CeppeuHo-cocyauctbie 3aboneBaHus

Y KypUbLUUKOB MOC/E KaX/AoW BbIKYpeHHON curapeTbl HabntoaaeTcst CyXXeHWe CocyaoB,
answeecst 30 MUHYT. MO3TOMY y CUCTEMATUYECKM KYPSLLEro YenoBeka CoCyabl MoYTH Henpe-
PbIBHO HAXOAATCS B CY>KEHHOM COCTOSIHUW.

1. Ha kakon TennogoTorpacdum n3obpaxeHbl pyku Kypublimka?
a)A 6) b

2. Mpv ynoTpebneHnn ankorons 1 KypeHus y YenoBeka HapyLllaeTcs paboTa BHYTPEHHUX
opraHoB. K 4yemy npuBOAMT Kaxaas BbiKypeHHas curapeta? Boibepete «[a» unu «Het» B kax-
[0V CTpOKe.

YBenuumneaet paboTy cepaua no NpoTankMBaHUIO KPOBM [a/Het
HapywweHue Tennootaaun Hda/Het
PaclumpeHve KpoBEHOCHbIX COCYZ0B [a/Het

3. CyXeHwue cocyaoB — NpuynHa 3ab601eBaHMS KYPUIbLLMKOB «MEPEMEXALOLLENCS XPOMO-
TOM», KOTOpasi CONMPOBOX/AAETCA CUNbHOW 60Mbl0 BO BpeMs xoAbbbl. K KakuM nocneactBusiM
NPUBOAMUT CYy>XEHNE COCYA0B?

a) noTepe TPyAOCNOCO6HOCTU Ha J/IMTeNbHOE BpeMs

6) uHBanNuAHOCTM

B) npucrynbl 60nu

) HUKaKMUX HapyleHWui He HabnogaeTcs

4. BuibepuTe BepHble YTBEPXAEHUS.
a) MocTosiHHbIE 3aHATUA (PU3MYECKUM TPYAOM M (PM3NUYECKOWU KY/IbTYpOi Cnocob6-
CTBYHOT Pa3BMTHIO U YKPENJIEHUIO CepAECYHOMN MbILULbl
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6) HUKOTUH BbI3bIBAET CYy)XKEHNE KPOBEHOCHbIX COCY0B

B) «[lepemexalowasnca XpoMoTa» — 3T0 pe3y/bTaT HEMPaBUIbHOrO MUTAHUS

) ANKOrofbHble HanWTKW, B TOM YMCNEe U MUBO, HApPYLWAKT KpoBoobpalleHne

A) T'mnoanMHamMust HUKaK He CKa3blBaeTcs Ha paboTy cepAaua M CocyaoB

e) NMpu BbIKypMBaHUM CUrapeT yCnoKanBaloTC HepBbl, CHUMaEeTCs CTpecc

X) HUKOTWH CHWXaeT CBEPTLIBAEMOCTb KPOBY

3) Mpwm ¢pnsmnueckoin pabore ysenmunBaercs 06bEM KpoBH, NpoTEKaKOLEN Yepes
cepAeYHYIO MbILULY

n) CepaeyHbii NPUCTYN MOXXET 6biTb CMepTeNbHbIM, €CIU 06LIMPHDbIA Y4aCTOK
cepAeyYHOM MbillLbl IMWIEH KMCnopoaa

k) Obpa3 XW3HK He BIMSIET HA NPOAOCIKUTENbHOCTb XU3HW YeNioBeKa

WCCNIEAOBAHMNE CBOWMCTB APTEPMAJIbHOIO NYJIbCA
(HA NYHEBOU APTEPUN)

Ncnonb3ys dhyHKLUMOHaNbHbIE TECTbI C MOACYETOM YaCTOTbI CEpAEUHbIX cokpaLleHuii (YCC),
MOXHO MONYUYUTb BaXHblE CBEAEHWS 0 (DYHKLMOHANBHOM COCTOSIHUM CEPAEYHO-COCYAUCTON Cu-
cTeMmbl. Hanpumep, onpenenutb BAUSHUE (DU3NMYECKMX YMPAXHEHWUI HA OPraHWU3M, YTO Cylle-
CTBEHHO MOMOraeT B [03MPOBAHUM (DU3UYECKON Harpysku, e€ MHAMBMAYyanM3aLun U OnTUManb-
HOCTW.

Pa3nnyaloT apTepuanbHbii, KanunnsipHbI U BEHO3HBIN MyJibC.

Hanbonbluee npakTMyeckoe 3HauyeHue AN AUarHOCTUKM PasfiMyHbIX NAaTONOrMYECKMX CO-
CTOSIHUA UMEET apTepuasbHbIN MynbC.

CyluecTByeT HeCKOMbKO CMocoboB onpeaeneHust nynbca, Hanbonee MPoCTOi M3 HUX —
NanbnaTopPHbIN. 3aK/THOYAETCS OH B MPOLLYNbIBAHWUM U MOACYETE NYMbCOBbIX BOJH.

Manbnayus (om nam. palpatio — owynsiBaHue) — KAUHUYECKUL Memod ucci1edo8aHus
Npu NOMOWU OCA3AHUA C Ue/Iblo U3yYeHus pu3uyeckux cgolicms u 4yscmaumesbHOCMU
mKaHell u op2aHo8, Mono2paguyeckux COOMHoWweHuUl MexAy HUMU U 0BHADYXeHUS HeKo-
MopbIX YHKUUOHAbHBIX ABEHUL 8 Op2aHuU3mMe (memnepamypsbl KOXU, NyAbcayuu cocydos,
nepucmasibMuKu KUweYHuKa u ap. ).

OnpeaensioT NynbC Ha COHHOM, BUCOYHOMN U APYruX JOCTYMHBIX AN Nanbnaunm apTepusx.
Kak npaBuno, nynbC onpeaensioT Ha ly4eBoi apTEPUM Y Havana oCHoBaHMs 60MbLIOrO Nasb-
La, Ans 4Yero nanbubl (BTOPOI, TPETUI U YETBEPTLIN) CTABATCS YyTb BbILIE Ny4e3ansiCTHOTO Cy-
CTaBa, apTepus HallyMbIBAETCA M NPUXKUMAETCs K kocTu (puc. 1).

3TO MHTEepecHO!

Bpavyesamenu dpesHe2o Kumas, o6caedys 60/1bHO20, U3y4aau ny/bC He MeHee 4Yem 8
dessmu mouyKax u pasau4yanu 0o 28 sudos nysbca. B cpedHue seka memod nysbcosol du-
G2HOCMUKU NpoHUK Ha meppumoputo CpedHel A3uu: meopemuyveckoe 060CHosaHue uccje-
dosaHus nysabca 8 «KaHoHe MeduluHbl» BblOAKWE20CS B8pa4va cpedHeBeKkosoz20 Bocmoka
M6H CuHbl (980—1037 22.) 80 MHO20M CXOOHO C NOJIOXeHUAMU OpesHel Kumalckolu meodu-
YUHBbI.
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Puc. 1. lA\ccnenosaHue nynbca: NpaBUIbHOE U HEMPABUIIbHOE MOJIOXKEHME NanbLEeB
(no A. ®orenb 1 . Bogpaike, 2000)

3anoMHuTe!

ApTepuanbHbIi NyNbC — 3T0 PUTMUYHbIE KONEbaHUS CTEHOK apTepuid, 06YCNOBNEHHbIE
BbIOPOCOM KPOBW U3 CEpALia B apTepUanbHYO CUCTEMY U U3MEHEHWEM B HEW 1aBNEHMS B TeYe-
HMe CoKpalleHuns (cucTonbl) 1 paccnabnenus (aMacTonsi).

Mpu uccnepoBaHWM NynbCa ONPeAEeNsioT ero OCHOBHblE (M3MONOrnyeckne nokasarenu (xa-
paKTEPUCTUKK):

* pUTM

* yacToTy

* HanpsbkeHune

* HanosHeHue

* opMy (nMynbCOBOM BOMHBI)

PUTM. PUTMUYHOCTb Mynbca 06YCNOBNEHO pacnpoCTpaHEHMEM KonebaHwuii cokpallieHus
CEpALa Yepes paBHbIE NPOMEXYTKM BpeMeHu. Mpy paccTpoiicTBax CEpAEUYHOro puTMa nynbco-
Bble BOJIHbI CIEAlYIOT Yepe3 HEOAMHAKOBbLIE NMPOMEXYTKI BPEMEHM W NYSbC CTAHOBUTCS HEPUT-
MWYHBIM.

3TO MHTEepecHOo!

B HopMe Moxem scmpeyambCA Mak Ha3biBAeMas «ObiXamesbHAA apummus», Npu Komo-
poli yacmoma ny/ibca 8o3pacmaem Ha 80Xe U YMeHbWaemca npu sbidoxe. /[bixamesbHasa
apummus yawje scmpeyaemca y Moio0bix Awdel, a y 83poC/ibiX 803HUKGem Kak omsem cepo-
ya Ha cmpeccosble (pakmopebl, Ha PU3IUYECKYIO HA2PY3KY, @ MAKXe npu 0AumenbHOM u3suye-
CKOM UJIU YMCMBEHHOM nepeymom/ieHuu.

Kakue npuymHbl MOryT O6BACHWUTL AaHHOE sBneHune?

(BO3HMKHOBEHME AbIXaTeNIbHOW apuTMUK 0BYC/IOBNEHO aHAaTOMMYECKO BM30CTbIO NETKMX
¥ cepaua, a Takxke BIMSAHUEM HEPBHO-TYMOPasibHbIX PakTopoB)

YacroTta. Yactota nynbca B PU3MONOrMYECKMX YCIOBUAX MOKOS COOTBETCTBYET YacToTe
CepaAeYHbIX CoKpalleHuii n paBHa 60—90 cokpallueHui B MUHYTY. YacToTa nynibca noaBepxe-
Ha AOBOJIbHO 3HaYMTENbHbIM KOlebaHnaM B 3aBUCUMOCTM OT BO3pacTa, nona, pocta u Apyrux
(pakTopos..

3TO0 UHTepecHO!

Y EHWUH Ny/IbC HECKOJIbKO qauje, Y4em Y MYXYUH. Y B8bICOKO20 Yes108eKa ny/ibC 06bIYHO
pexe, YeM y HU3Koz20 pocma. Y nwdel noxuao2o so3pacma (cmapwe 60 nem) u 'y demel
ny/ibC Yawie, Yem y 83pocC/ibiX Uy,

YBeNMYeHNe YacToTbl cepaeydHbix cokpalleHui (YCC) 6onblue 90 B MUHYTY Ha3biBaeTCsl Ta-
Xukapaven. B hm3nMonornyeckmx yCnoBusxX YacTbii NynbC HabnogaeTcs npu GU3NYECcKUX u
NCUXONOrMYECKUX Harpy3Kax.
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YacToTa cepaeyHbIX COKpaLLEHN MeHee 60 B MUHYTY Ha3blBaeTcs bpaaukapaven. [JaHHoe
COCTOSIHME XapaKTEPHO BO BPEMSI CHa, Y PU3NYECKM TPEHMPOBAHHbIX HOAEN.

HopMaxbubin

pUTM™

Bpaauxkapann ’L/\
Taxuxapaua h " h h h ﬁ

Puc. 2. 3KI" npusHaku HapyLlueHus YCC

HanpskeHue. HanpskeHne nynbca onpeaensieTcs Toi CUIoi, KOTOPYH HYXXHO Mpusio-
XXWUTb UCCNEAYIOLIEMY A1 MOMHOMO CAABNEHMS NYbCUPYIOLLEN apTepUK. ITO CBOWCTBO My/bCa
3aBUCUT OT BESIMYMHBI CUCTONIMYECKOrO apTepuasnibHOro aBEHNUst U TOHYCa apTepuasbHOIA
CTEHKM. YeM Bbllle JaBNEHNE, TEM TPYAHEE CKaTb apTEPUIO, — TaKOW MyNbC Ha3bIBAETCS Ha-
MPSOKEHHBIM, UK TBEPAbIM. MPW HU3KOM [ABIEHUN APTEPUS NETKO CXUMAETCS — MyNbC Msr-
KWW,

HanonHenme (amnamtyaa). HanonHeHwne nynbca OTpaXaeT HanolHEHWE UCCneayeMon
apTepum KPOBbIO MO BbICOTE NOAbEMA apTepuabHOWM CTEHKW. [JaHHbIN NOKa3aTesb 3aBUCUT OT
BE/IMYMHbI YAApHOro 06bEMa, 0BLLero KonnyecTBa KpoBM B OpraHu3Me v eé pacnpeaeneHus.
PasnMyaloT NyNbC XOPOLIEro HAaMNOSIHEHWUS! UM MOMHbINA, U NIOXOr0 HAMOJHEHMS UK MYCTOM
(cnabblil, HUTEBUAHbIN).

3TO UHTEpecHOo!
Ecmb csedeHus, ymo 8 pe3ysibmame 0/ume/ibHbIX BOEHHbIX Noxodos y HanosneoHa boHa-
napma sblpabomasca o0uH u3 sapuaHmos pedkozo nysibca — npubausumensbHo 40 yo/MuH.

®dopma (KOHT!Q! ﬂ!ﬂbCOBOﬁ BOJIHbI. ®OpMa nyfibCa 3aBUCUT OT CKOPOCTM U pUTMa

HapacTaHWs 1 NaAeHWs OTAENbHON MyNbCOBOM BOMHbI. CKOPOCTb NMOABEMA MYNIbCOBON BOJIHbI
3aBMCUT OT CKOPOCTM, CUCTOSIbl IEBOTO XENyAoUKa W BEMMUYMHBI BCTPEYAEMOro COMnpoTUBIe-
Husi. bonee 4éTko onpeaensieTcss Ha cdurmorpamme (puc. 3). Ecam nynbcoBas BonHa 6bi-
CTPO MOAHMMAETCS C BbICOKOW aMMMTyAoh MOA ManbLaMi Bpaya, TO FOBOPST O BbICOKOM
CcKauylleMm nynbce. Mpy MEANEHHO NOAHMMAIOLLENCS M ONYCKAOLENCs NyNbCOBON BOJHE ro-
BOPAT O MajioM MeANneHHOM Mynbce. Mpu NOSIBNEHUM BCNEA 3@ OCHOBHOWM BOJTHOW MEHbLLEN
Mo BENMYMHE HOBOW BOSHbI FOBOPAT O AMKPOTMYECKOM Mynbce. B HOpMe MynbC 06bIYHOM

(opmbl.

Churmorpaghmsa — 2paduyeckas peaucmpayus nyibCosbIX KONeb6aHUU CMeHKU Kpose-
HOCHO20 cocyada. [lyabcayuto 80CNPUHUMAOM C NOBEPXHOCMU me/ia Hao UcciedyemMbIM COo-
CydOM C NOMOWbI0 HAKIAObIBAeMbIX Ha 061aCMb nNy/bcayuu dam4yuKos.
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COUrMOIrPAMMA

KATAKPOTA

ANKPOTHNYECKAA

AHAKPOTA BOJTHA

NMHLUWN3YPA

Puc.3. Curmorpamma

AHakpoTa — MHTepBan nogbEma NynbCoBOI BOHbLI. BOBpeMSt CUCTOMbI NEBOrO XeNyaou-
Ka cepaua nopums kposu (50—90 mMn) pe3ko BbibpacbiBaeTCs B a0OPTY U pacXoauTCs Aanee no
apTepusM. Ha nuke aHakpoTbl PErncTpUpyeTcs CUCTONIMYECKOE apTepuarnbHOe AaBreHue.

KaTtakpoTa — nHTepBan nageHus BonHbl. MponcxoamT BO BpeMs OT TOKa KPOBM U3 apTe-
pWii B kKanunnspbl. Ha camoin HUXKHEN TOUKe KaTakpoTbl PErMcTpUpYeTCs AMAcTONNYECKoe ap-
TepuanbHoe AaBneHue.

MHuM3ypa — MOMEHT NOHOMO 3aKPbITUS a0PTanbHOro Knanaxa.

OnkpoTuueckas BonHa (3ybel) — BTOPUYHBIN NOALEM Ha KaTakpote. KonebaHue CTeH-
KW coCyfaa, CBA3aHHOE C KpaTKOBPEMEHHBIM NPOXOXAeHneM Hebonbworo obbEMa KpoBm B 06-
paTHOM HanpaBfeHuN.

JlabopaTtopHas pa6orta N2 5

«OnpepeneHne OCHOBHbIX XapaKTEPUCTUK apTepuasibHOro nysibca Ha 1y4yeBou
aprepuun»

Lenb paborbi: 03HAKOMUTLCS C 0OLLIMMM 3aKOHOMEPHOCTAMMU (DYHKLIMOHUPOBAHWUS cep-
AEYHO-COCYANCTOW CUCTEMbI, HAYUUTbCS NasbNaTOPHOMY METOAY UCCNEA0BAHMS MyNbCa.

Marepmnanbl n o6opygoBaHme: CeKyHOOMEP, Yacbl CO CTPENKOW.

Xopa pabotbi:

1. MNpupatb uccnegyemomy yaobHoe nonoxenune, cnas unm nexa. OxeaTnTb OAHOBPEMEH-
HO KUCTW MauMeHTa nanbuaMu CBOMX PYK Bbllle y4e3ansiCTHOroO CycTaBa Tak, YTobbl 2, 3 ¢
4-11 NanbLbl HAXOAWNNUCb HaA NyyeBoW apTepuen (2-1 naney y OCHOBaHWst HOMbLIOTO NanbLa).

2. CpaBHUTb konebaHMs CTEHOK apTepuii Ha NPaBoOM M NeBOW pykax. [poBecTu nNoacyéT
NYNbCOBbIX BO/IH Ha TOM apTepun, rAe OHM NyYlle BblpaXeHbl B TeYeHun 60 cekyHa.

3. OueHuTb MHTepBanbl Mexay nynbCOBbIMA BOSTHAMM.

4. OueHuTb HanosHeHWe nynbCa.

5. CoaBuTb NeBYO apTepuio 40 UCHE3HOBEHMS Mybca 1 OLEHUTL HanpshkeHue nynbca. Mo
HAMOJTHEHMIO U HANPSHXKEHMIO ONpPeaeNUTb BENNYMHY Nynbca.

6. 3aduKcnpoBaTb pe3ynbTaTbl UCCNEAOBAHMS B NPOTOKON.

7. CoenaTtb BbIBO/.
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[MpoToKON UCCneaoBaHUs

Caoiictso Hopma BapvaHTbl OTK/IOHEHUS laHHble U3MepeHuit
nynbca
Putm PUTMUYHbIN aPUTMUYHBIN
YactoTa 60—90 peaKuin/YacTbin
HanonHeHne | xopolee cnaboe
HanpspkeHne | ymepeHHoe MSIFKWUIA/TBEPAbIV
®dopmMa HOpMasibHasi | 6bICTpbI/MeaNEeHHbI
BbiBOA: Y MCNbITYEMOr0 MysbC (B HOpME, MMEIOTCS HapylLue-

HWUS| PUTMUYHOCTY, YaCTOThl, HANPSXKEHWUS, HAMNONMHEHMs!, OPMbI MYNLCOBON BOMHbI).

JlabopaTopHasa pa6orta N2 6

«OnpegeneHne (pyHKLMUOHANIBHOIO COCTOSIHUS

cepAevyHO-COCYAUCTON CUCTEMbI»

Lenb paborbi: oLueHUTb PYHKLIMOHANbHbIE pe3epBbl CEpAEYHO-COCYANCTON CUCTEMbI Ha
(PU3MYECKYIO HarpysKky.

Marepunanbi n o6opygoBaHume: udposas nabopatopus, gatumk YCC.

Xop pabotbl:

1. Onpepenutb nynbc B nokoe (YCC 1) 3a 1 MUHYTY.

2. Cnenatb 20 npuceaanuii 3a 30 cexk.

3. MosTopHO n3mMepuTb Nynbc (HCC 2).

4, PaccuntaTb k03dduUMEHT TpeHnpoBaHHOCTM (K) no dopmyne:

K = (4CcC2-Y4CC1) 100%
YCC1

5. CpaBHWTb MOMYYEHHbIN pe3ynbTaT C TabNYHBIMU AGHHbLIMM.
6. CoenaTb BbIBOA.
Tabauua 1
YpoBeHb TPEHNPOBAHHOCTW CEPAEYHO-COCYAMCTON CUCTEMBI
(no SiHkeBmny, 1975r.).

KoacdduumneHT TpeHnpoBaHHocTH K,% YpoBeHb TPEHUPOBAHHOCTHU
25 1 MeHee OTNNYHbBIN
26—50 XopoLuni
51—75 MocpeacTBEHHbIN
76—99 MnoxoMn
100 Ype3mepHas TPeHUMPOBAHHOCTb
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3TO0 UHTepecHO!
JononHuTtenbHble UCCNEQOBAHUA CEepPAEYHO-COCYAUCTON CUCTEMDI

1. Mpo6a c 3apepxKOi AbiXaHUSA

PaboTocnocobHOCTb YenoBeka kak yHKLMOHANbHOW CUCTEMBI B LIESIOM OMNpeaensieTcs co-
CTOSHUEM TeX 3BEHbEB, KOTOPble UCMbITHIBAKOT HAMbOMbLIYIO Ha FPY3KY MW HECYT HaubOoMbLLYHO
OTBETCTBEHHOCTb 3a YCMELWHOCTb paboThl. BaxkHyto ponb B obecneyeHnn dhmsmyeckon paboTo-
CNOCOBHOCTM UrpaeT KapAno-pecnupaTopHas cuctema. Eé coctosiHne MoXeT BbITb OLEHEHO C
MOMOLLbIO PA3/INYHBIX (PYHKLMOHANbHbIX Npob.

Mpoba c 3aaepXxKoM AblXaHMs nocnie GopCcUpPOBaHHOMO BblA0OXa MNO3BONSET MO NPOAOIKMU-
TENIbHOCTY 3TOW 3aAePXXKM 1 CONPOBOXAAIOLEN €€ peakUun 3aMeiNeHNs YaCcTOTbl CEPAEYHbIX
cokpalienunn (YCC) cyamtb 06 YCTOMUMBOCTM UCTIBITYEMOrO K FMMOKCKUM. OLEeHKa COCTOSIHMS
KapAMOPECNMPATOPHOW CUCTEMbI NPOM3BOANTCS MPU 3TOM UCXOAA W3 KPUTEPWEB, NpeacTaB-
JNIEHHbIX B Tabnuue.

Tabauya 2
OueHKa COCTOSIHMSI UCNbITYEMOro

C BpeMsi akcnupaTopHOiA MakcuManbHoOe 3aMeasieHme

OCTOsAHUue

3aflepXXKN AblXaHus, C YCC

OTnnyHoe >50 >25

Xopouuee 30-50 20-25

CpenHee 20—30 15—20

lNnoxoe <20 <15

PekomeHpaunm no opopMaeHUIO NPOTOKONA pPaboTbl
OueHUTE COCTOSIHME MCMbITYEMOrO B COOTBETCTBUM C Tabnumuen.

2. «KapamnopecnupatopHblie npo6bl NeHun u LTaHre»

AHaNOrnYHbIN CMbICT MMeIoT Npobbl MeHun u LLTaHre, KOTOpbIE 3aKMO4AOTCS B perucTpa-
UMM BPEMEHM, B TEYEHME KOTOPOro NauMeHT CnocobeH 3aaepxaTb AblxaHWe nocne Makcumasb-
Horo Baoxa (npoba LUTtaHre) n nocne makcuManbHoro Bolgoxa (npoba MeHun). Mpu HegocTa-
TOYHOCTM KpOBOOOpaLLeHMs BpeMs 3aepXXKN AblXaHWS COKpaLLaeTcs.

PekoMeHaauun no opopMIeHNIO NPOTOKONA paboThbl

Mony4yeHHble AaHHble BHECUTE B Tab/l. 2, paccuuTanTe CPeHIO BENWUYMHY, CAENalTe BblBO-
[bl, NCX0As U3 TOro, YTO, €C/IM BPEMsl 3a[epXKK AblXxaHus B Npobe eHun Kopoye BpeMeHM 3a-
AEPXKU AblxaHus B npobe LLTaHre B 3 1 6onee pas, HaNMLO HEAOCTAaTOYHOCTb KpoBoobpalle-
HUS.

Tabauya 3
PesynbTaTbl KapanopecnupaTopHbix Npod MeHun u LWTaHre
Mpo6a LTaHre

[+]

Ne° ®.N.0. (BpeMsa 3agepkH Mpo6a NeHuu (BpemMs 3aaepxKu
n/n AbIXaHMA Ha Bbigoxe), C
AbIXaHUA Ha BAROXe), €

1.
2.
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3. Mpo6a KpemnToHa
Mpoba KpemnToHa 3akntovaetcsa B peructpaumm YCC n cuctonmyeckoro AL (AAc) nocne
15-MUHYTHOr0 HaXoXAEHMS B MOSIOXKEHUN NeXa U Yepe3 2 MUH NOCNe NoCneayoLero nepexo-
Aa B nonoxeHue ctosi. icxoast u3 nonydenHbix casuros YCC n Alc npu nepectpoiike Ha Ho-
BOE paBHOBECHOE COCTOSIHUE reMOo-LMPKYNSaUumM paccumMTbiBaeTCs nHaekc KpeMnToHa:

YHCC
20

Mupekc KpemntoHa = 3,15 + A/ic

PekoMeHpauumm no opopMieHUIO NPOTOKONA PaboTbl

CnenaiiTe BbIBOJ, UCXOAs U3 TOrO, YTO BENMYMHA MHAEKca 6onee 100 — npu3HaK OTAMYHO-
ro YHKLUMOHANbHOrO COCTOSIHUSA KapAMOpeCcnnpaTopHOM cucTemsl, oT 75 1o 100 — cpefHero,
ot 50 no 75 — cnaboro, meHee 50 — HeAOCTATOYHOrO

JlabopaTopHasa pa6orta N2 6

«OnpepeneHne 3Hepro3arpaTt No COCTOSSHUIO CepAEYHbIX COKPALLEHNn»

TeopeTnyeckasn 4yacrtb

B M3BECTHOM MOrOBOPKE «ABMXEHWE — 3TO XKM3Hb» 3aKMOYEH TNaBHbIA NMPUHLMN 3[40POBO-
ro 6bITna Tena. Monb3a PU3NYECKOW aKTUBHOCTU ANSt CEPAEYHO-COCYANUCTON CUCTEMBI HE Bbl-
3bIBAET COMHEHWI HU Y Bpayen, HU Y CMIOPTCMEHOB, HU Y 0ObIYHbIX Ntoaei. Ho kak onpeaenuthb
COBCTBEHHYIO HOPMY MHTEHCUBHOCTU (PU3NYECKMX HArpy30K, YTObbl He HAHEeCTM Bpeaa cepauy
N OpraHu3My B LIeSIoM?

Kapauonoru u cneumanncTsl CNOPTUBHON MEAULMHLI PEKOMEHAYIOT OPUEHTMPOBATLCS Ha
HOpPMY MynbCa, M3MepseMyto Npu Guanyecknx Harpyskax. O6oiuHo, ecnn YCC Bo BpeMs Tpe-
HUPOBOK MPEBLIWAET HOPMY, HArPy3KM CYMTAIOTCS YpE3MEPHLIMK, @ €CNIN He AOTArnBaeT Ao
HOPMbl — HefOoCTaTO4YHbIMU. HO eCcTb 1 duanonornyeckne 0CobeHHOCTU OpraHu3Ma, BANSIO-
LLIMEe Ha YaCcTOTy COKpaLLleHMI cepaua.

MoyeMy yacToTa cepauebueHns yBenuynBaeTcs?

Bce opraHbl M TKaHW XWBOrO OpraHn3Ma HYXAAlTCH B HaCbILEHWUN NUTATENbHbIMUK BeLle -
CTBaMM M KUCNOPOAOM. VIMEHHO Ha 3ToM NoTpebHOCTM aepxuTca paboTa cepaeyHO-CoCyau-
CTOM CMCTEMbl — KayaeMas CepALeM KpoBb HAChILWAEeT OpraHbl KUCIOPOAOM, U BO3BpaLLaeTCs
B Nérkve, rae nNpoucxoauT ra3oobmeH. B coctosHum nokos ato npoucxoaut npu YCC ot 50
(y TpeHnpoBaHHbIX ntogen) Ao 80—90 yaapoB B MUHYTY.

Mpv aKTUBHOM ABMXXEeHUWN NOTPebHOCTb BCEX OPraHOB B KMCNOPOAE pe3Ko Bo3pacTaeT. BoT
MoYyeMy YacToTa Myfibca YBEIMYMBAETCS NOCNe PU3NYECKON Harpy3Ku.

Cepgaue nony4aet curHan o HeobxoAMMOCTH NoNyYeHns 60MbLIEN NOPLMM KUCNOPOAa U Ha-
YMHaeT paboTaTb B YCKOPEHHOM TeMMe, 4Tobbl 0becneunTb nogady Hy)XXHoOro obbEma kucnopoaa.

HopMa 4acToTbl cepaeuHbIX COKpalleHui

Y706b! Y3HaTB, MPaBWUILHO N paboTaeT cepaue 1 aieKBaTHbIE N HArpy3Ku Nonyyaer, He-
06X0ANMO y4nTbIBaTb HOPMY YaCTOTbI NySibCa NOCAE Pa3HbIX PUINYECKMX HArpy3OK.

3HayeHMs HOPMbl MOTYT Pa3fiMyaTbCs B 3aBMCMMOCTU OT (DM3MYECKOM NMOArOTOBKM U BO3-
pacTa 4yenioBeka, No3TOMYy ANd e€ onpefeneHns UCnonb3yeTcs GopMyna MakCUManbHOro Mynb-
ca: 220 MMHYC KONMYEeCTBO NOMHBIX IET, TaK Ha3biBaeMas dopmyna Xackens-®okca. OT nony-
YEHHOrO 3HayeHus 1 ByaeT BblYMCNATLCS HOPMa YacTOThbl cepauedUeHt ans pasHbIX BUAOB
Harpy3oK, Ui TPEHNPOBOYHbIX 30H.
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Mpu xoabbe

Xoabba — 0AHO M3 caMbIX PU3MONOrMYHBIX COCTOSIHUIA YenoBeKa, C Xoabbbl Ha MecTe
MPUHSATO HAaYMHATb YTPEHHIOK MMMHACTUKY B KAYeCTBE Pa3MUHKW. [1N1si 3TOW TPEHUPOBOYHOM
30Hbl — Npu xoabbe — cylecTByeT HopMa Nynbca, paBHas 50—60% OT MakCMManbHOro 3Ha-
yeHus.

Boluncnium ans npumepa Hopmy YCC ans 30-neTHero yenoseka:

1. Onpepenum MakcumanbHoe 3HadeHue YCC no dopmyne: 220 — 30 = 190 (ya/MuH).

2. Y3HaeM, CKonbko yaapos coctansioT 50% ot makcumanbHoro: 190 + 0,5 = 95.

3. Takum xe cnocobom — 60% oT MakcumanbHoro: 190 + 0,6 = 114 yaapos.

MonyunM HopManbHbI NynbC Npu xoabbe ans 30-neTHux B npeaenax ot 95 go 114 ynapos

B MUHYTY.

Mpu kapanoTpeHnpoBke

Ocoborn NonynspHOCTbIO Cpeamn NoLen CPeaHEero Bo3pacTa Nosb3yTCS 3aHATUS Kapawo,
WAN KapAMOTPEHMPOBKK, TO €CTb TPEHUPOBKW ANS cepaua. 3ajaya TakuxX TPEHUPOBOK — YKpe-
MUTb U HEMHOIO YBENINUYNTb CEPAEYHYIO MbILLLY, 3@ CHET YEro YBENMYUTb M 06bEM cepaeyHOoro
Bblbpoca. B pesynbTaTe cepaue HayuyuTcs paboTaTb MeasieHHEE, HO HaMHOro 3dEKTUBHEN.

Hopma nynbca npu kapamno BoluncnseTcs kak 60—70% oT MakcMManbHOro 3HayeHus. Mpu-
Mep pacyeTa nysbca A4N19 KapAMOTPEHNPOBOK 40-NeTHEMY YenoBeKy:

1. MakcumanbHoe 3HaveHme: 220 — 40 = 180.

2. Jonyctumble 70%: 180+ 0,7 = 126.

3. Jonyctumble 80%: 180+ 0,8 = 144.

MonyyeHHble npedensl HOPMbl MyfbCa BOBPEMS KApAMOTPEHUPOBOK Ana 40-neTHux
ntogen — ot 126 no 144 ynapoBs B MUHYTY.

Mpu 6ere
OT/IMYHO YKpennseT CepAEUHYI0 MbllLy HecnewwHbIn 6er. Hopma YCC ans 3Ton TpeHupo-
BOYHOW 30HbI paccunTbiBaeTcs kak 70—80% OT MakCMManbHOro nynbca:
1. MakcumanbHasa YCC: 220 — 20 = 200 (ansa 20-neTHux).
2. OnTumanbHo gonyctumas npm 6ere: 200 x 0,7 = 140.
3. MakcumanbHo gonyctumas npu bere: 200 x 0,8 = 160.
B utore Hopma nynbca npu 6ere ansg 20-netHux coctasut oT 140 go 160 yaapoB B MUHYTY.

Ona okuraHusa xxupa

CywecTByeT Takoe MOHSTME, Kak 30Ha COxuranus xupa (3CXK), npeacrasnstowas cobon
Harpy3ku, nNpy KOTOPbIX NMPOMCXOAMT MAKCUManbHOE CKWUraHWe XMPOBbIX OTIOXKEHUA — [0
85% kanopuin. Kak HM MOKaXETCS CTPaHHbIM, 3TO MPOMCXOAMT NPW TPEHMPOBKAX, COOTBETCTBY-
tOLLMX MHTEHCUBHOCTU Kapano. OBbACHAETCA 3TO TeM, YTO npu 6onee BbICOKMX Harpy3kax op-
FaHM3M He yCrneBaeT OKUCAATb XMPbl, MO3ITOMY UCTOYHUKOM 3HEPTUN CTAHOBUTCS MbILLEYHbIN
FNIMKOrEH, N OKUIraloTCSA HE XXUPOBbIE OT/IOXKEHMS, @ MblLLeYyHas Macca.

maBHoe npasuno ana 30K — perynspHocTb.

Y cnopTcMeHOB

Ans nopen, npodeccMoHanbHO 3aHMMAIOLMUXCS CNOPTOM, MaeanbHoW HopMbl YCC He cy-
wectsyeT. Ho y CnOpTCMEeHOB — caMas BbICOKAs MNjiaHka HOpMbI Nyfbca Npu hunmyecknx Ha-
rpy3kax. Y HUX HOPManbHbIM NybC BO BPEMS MHTEHCUBHBIX TPEHUPOBOK PacCUMTLIBAETCS Kak
80—90% o1 MakcuManbHoOro. A BO BpeMs npefesibHbIX Harpy3oK MynbC CNOPTCMEHA MOXET
coctaBnATb 90—100% OT MakCcMManbHOro.

BuA M MHTEHCMBHOCTb (DM3NYECKOM Harpy3ku MMEKT OrpoMHOEe 3HayeHue. Hanmpumep, y be-
FYHOB, TPEHUPYIOWMXCSA HAa BbIHOCAMBOCTb, YCC npu Harpy3kax ObiBaeT Huxe, YeM y cnop-
TCMEHOB-CUTOBUKOB.
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CnegyeT TaKxe y4yecTb (PU3MONOrM4yeckoe COCTOSHME 3aHMMAIOLLMXCS CNOPTOM (CTeneHb
MOpP(dONOrnyecknx U3MeHeHNM MMoOKapaa, BEC TeNla) U TO, YTO B NOKOe cepauebueHne cnop-
TCMEHOB 3HAUNUTENIbHO HUXE, YEM Y HETPEHMPOBAHHLIX NtofAen. [103TOMY U BbIUNC/IEHHbIE 3Ha-
YEHMS1 MOTYT OTAIMYATLCS OT peasnbHbiX HA 5—10%. CnopTuBHbIE MeanKu cunTatoT bonee no-
ka3aTenbHbIM ypoBeHb YCC nepes HavanoM cneaytowemn TpeHMPOBKY.

Ans 6onee TOYHLIX NOACYETOB CYLWECTBYIOT YCNOXHEHHbIE (POPMYNbl pacyéTa. OHU UHAeK-
CMPOBaHbl HE TOMbKO MOA BO3pacT, HO U NOA MHAMBKMAYaNbHY YCC B NOKOE M NPOLEHT MHTEH-
CMBHOCTW TpeHMpoBKHM (B AaHHOM cnyyae — 80—90%). Ho aTu pacueThl npeacTasnsioT bonee
CNOXHYIO CUCTEMY, @ MO Pe3yNbTaTy He C/MILKOM OT/IMYAKTCS OT UCMOMb30BaHHOM BbILLE.

MakcumanbHo ponycrumas YCC no Bo3pacram

Ha noka3aTtenb nynbca npu QU3NYECKMX Harpyskax BAUSET M Takon (akTop Kak BO3pacT.
BoT kak BbIrnsaaT Bo3pacTHble nameHernunst YCC B Tabnuue.

BospacTHas rpynna MakcvMManbHO AONYCTUMbIA NYNbC, YA/ MUHYTY
[o 25 net 195
[o 30-tn 190
[o 40 180
[1o 50-Tu 170
[1o 60-TK 160
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o
)

Takum obpasoM, MakcumanbHo gonyctumas YCC npu uM3nyecknx Harpyskax B 3aBUCUMOCTU
OT BO3pacTa konebnetcs B npeaenax ot 159 ao 200 yaapoB B MUHYTY.

BoccraHoBneHUe nocne TPeHUPOBKH

Kak y»e rosBopunocb, B ClOpTUBHOW MeAULMHE BHUMAHWE YAENSETCS U TOMY, KaKoW NynbC
AOJIXEH ObITb HE TONIbKO BOBPEMSI, @ U NMOC/E TPEHUPOBKM, 0COBEHHO Ha CNeayoLWniA AeHD.

1. Echm nepen cneaytowen TpeHnposkon YCC B nokoe coctaBnsieT 48—60 yaapos, 3T0
CYNTAETCS OTIMYHBIM NOKa3aTeneM.

2. OT 60 f0 74 — noka3zaTenb XOpOoLUel TPEHUPOBAHHOCTM.

3. [o 89 ynapoB B MUHYTY CUATAETCS YAOBMETBOPUTESNbHBIM MY/IbCOM.

4, Bblwe 90 — HeynOBNETBOPUTENbHbINM MOKa3aTeNb, TPEHUPOBKY HAuMHATb HEXENATENbHO.

5. A 3a Kakoe BpeMsi 0SI)XHO NPOMU30MTH BOCCTAHOBNIEHME MyNbCca Nocne (PU3NYECKOn Ha-
rpy3Ku?

Yepe3s CKOMbKO B HOPMe BOCCTaHaB/IMBAETCS?

Ha BoccTaHOB/IEHME NMyNbCa NOCNE TPEHUPOBKM Y PasHbIX JIIOAEN YXOAUT Pa3HOe BpeMst —
oT 5 10 30 MUHyT.

HopmanbHbim cqumaemca 10— 15-MuHymHsbIl omOobix, nocie komopozo YCC soccmaHas-
nugaemcaA 0o ucxodHo2o (neped mpeHUpoBKol) 3HaYeHUs.

B 3TOM cnyyae BaXkHa TakXe WHTEHCMBHOCTb Harpysku, eé npoAoSIXUTENbHOCTb.

CkaxxeM, CNOPTCMEHaM-CM/TIOBMKAM AAETCS BCEro 2 MUHYTHI Ha NepepbiB MeXAy noaxohamu
K LTaHre.

3a 370 BpeMs NynbC A0/MKeH CHM3UTLCS A0 100 unm xots 661 110 yaapoB B MUHYTY.

Ecnun 3Toro He NpomcxoamT, Bpaun pekoOMeHAYOT CHU3UTb HarpysKky Ui KOnnM4ecTso noj-
XOA0B, WJIN Xe YBENNYUTb UHTEPBASbl MEXAY HUMW.

Mocne kapanotpeHnposkun YCC aomkHa BOCCTAHOBUTLCS B TedeHne 10—15 MUHyT.

O yeM roBopuT AnuTeNbHOE coXxpaHeHue Bbicokon YCC?

Ecnv nocne TpeHWMpoBKu YacToTa cepauebuennii ponro (6onee 30 MMHYT) OCTAETCS BbICO-
KOW, CneayeT NpoWTH Kapamonoruyeckoe obcnenosaHume.

1. [1ns HauYMHaIOLWEro CNOpPTCMEHa NPOAOIXKUTENIbHOE coXpaHeHue Bbicokon YCC roBoput
0 HEMoAroTOBNEHHOCTM CepALa K MHTEHCUMBHBIM PU3NYECKMM HArpyskaM, a Takxe o0 upesmep-
HOM MHTEHCUBHOCTW CaMMX Harpy3oK.

2. HapawmBaHue ¢hu3nMyeckux Harpy3ok AO/MKHO ObITb MOCTENEHHbIM M 0653aTeNbHO —
C KOHTpO/IEM NynbCca BOBPEMS M NOC/e 3aHATUIA. [Ans 3TOro MOXHO NpuobpecTtu nynbCoMeTp.

3. KoHTposnb YCC gomkHbl cobntoaaTb M TPEHUPOBAHHbLIE CMOPTCMEHbI — YTOObLI He AaBaTb
opraHu3My paboTaTb Ha U3HOC.

Perynsums 4acToTbl CEpAEYHbIX COKpaLLEHNIN OCYLLECTBASIETCS HEMPOryMOpanbHbIM NyTEM.
Ha He€ oka3blBalOT AEeNCTBME aApeHanuH, HopaapeHanuH, kopTuson. Co CBOeit CTOPOHbI, CUM-
naTMyeckas WM napacuMmnaTUyeckas HEpBHas CUCTEMA KOHKYPEHTHO BO36yXaaeT uan TOpMO3WT
CMHYCOBBIN y3en.

MpakTnyeckas yactb

Lenb pab6orbi: OnpeaeneHne 3HeprosatpaT MO COCTOSHUIO CEPAEYHbIX COKPALLEHMM MO-
cne pu3nYecKomn Harpysku.

Marepunasnbl u o6opyaosaHume: Ludposas nabopatopus, gatumk YCC.

Xop pa6otbl:

PacyéT 3HeprosaTtpaT YenoBeka, KOTOpbI Kynancs B 6acceitHe 15 MUH npwm YacToTe cep-
AEYHbIX COKpalleHnn 130 yaapos B 1 MUH.
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PacuyéTbl MOXHO NPOBOAWTL MOCNE BbINOMHEHUS NO6ON PU3NYECKOW HArpy3KK. DHEPro3a-
TpaTbl, COBEPLUAEMbIE YEIOBEKOM B 1 MMH, ONpeaensoTcs no gopmyne:
Q=2,09¢ (0,2 4YCC-1,3),
roe Q — sHepro3artpaTbl (KAX/MUH);
YCC — yacToTa cepaeyHbIX COKPaLLEHNMN,

MpuMep: AONYCTUM, Bbl KaTanNCb Ha NbIXax, ¥ YacTOTa CEPAEYHbIX COKpaLLEHUN Y Bac CO-
crasnsget 120 yaapos B 1 MuH. [loagcymTaeM 3Hepro3atpatsl 3a 1 MuH:

Q=2,09¢(0,22120-11,3) =2,09 ¢ (24-11,3) = 26,5 KAX/MUH.

Q = 30 MuH ¢ 26,5 kx/MUH = 795 k[

OTtBeT: 3a 30 MMH n3pacxoaoBaHo 795 kx sHepruu.

3apaHue. Onpegenute 3Hepro3aTpaThl NPU 3aHATUM Ha Ypoke (PU3KYNbTYpe.

o MopaBuXKHbIE Cunosble
Bup 3aHaTUMH PasMuHKka ber
Urpbl ynpaxHeHua
Bpems 3aHATHS 10 MuHyT 10 MuHyT 10 MuHyT 10 MuHyT
Mynbc
DHeprosaTparthl .

CpenanTe BbiBOA: CpaBHUTE 3HEPro3aTparbl.
KoHTponbHble BOMpPOCHI

— Kakwue nepudepuyeckne aptepum (KpoMe Jly4eBon apTepum) BO3MOXHbI AN1st UCCneao-
BaHWsi METOAOM Nanbnaumn? YKaxuTe He MeHee 4-X apTepuil.

— Kakue akTopbl BIUSIOT Ha CBOWCTBA NyNbCa?

— [pu HEBO3MOXXHOCTM ONpeseseHns MyabCca Ha Iy4eBON apTepum, rae HeobXxoANMO ero
nccnenosaTb?

CuTyauMoHHbIe 3ajaum

1. 3anonHute Tabnuuy «BnusHue apTepuanbHOro AaBfneHWe Ha CBOMCTBA Nynbca (Hanps-
XEHune)».

NaBneHune Mynbc

Hopma Al
MosbiweHHoe Al

MoHuxeHHoe Al

2. YCTaHOBWTE COOTBETCTBMS MEXAY HApYLIEHMEM PUTMA CEPAEYHbIX COKPALLEHUM W YacTo-
TOW Nynbca

HapyweHue puTMa cepaeuHbiX COKpaLleHu Yacrota nynbca
1. Taxvkapaus A. 45
2. bpagukapaus b. 100
B. 75
.80
A. 62

3. Y Npoxoxero 4YenoBeka Ha ynuue BHE3anHO NOSIBUNUCL pe3kas cnaboCTb, XONOAHbIN
MOT, KOXHble NOKPOBbI 611eHble. [yNbC YaCTbl, PUTMUYHBIN, CNABOro HaNPsSXXeHUS U Hanon-
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HeHus. ApTepuanbHoe gasnenue 70/20 MM pT. cT. Kak Ha3biBaeTcs Takol nynbc? Bawa TakTu-
ka? Kakum 06pa3om onpeaensieTcs nynbC Ha Ny4eBoit apTepumn?

4, Cepaue — yAMBUTENbHbIA M HAAEXHBIN MOTOP, HAacoOC, KOTOPbIA paboTaeT B TEYEHUU
BCEMN XM3HU, 6€3 OCTAHOBKM M «PEMOHTa». B YEM NMpuUMHA TaKoM HEYTOMUMOCTM paboTocno-
CcobHOCTM cepaua v ero Mbilu?

5. CKONbKO NIMTPOB KPOBW MepeKaynBaeT cepAaLe vyenoBeka 3a 1 yac v 3a CyTKu, eciv OHO
COKpaLlaeTcs B cpefHeM 75 pa3 B MUH, BbiIbpacbiBasi Mpy KaXKAaoM COKPaLLEHWUN U3 ABYX Xeny-
aoukoB 150cm3 kposu?

6. Mpwu Xape 1 BOTHEHNM KOXa KpacHeeT, Ha xonoae u npu ucnyre — 6neaHeet. Kak u B
3aBMCUMOCTM OT Yero U3MeHsIeTCsl CHabXxeHue KpoBblo?
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OLIEHKA ®YHKLUUOHAJIbHOIQ COCTOAHUA
BETETATUBHOW HEPBHOW CUCTEMbI

Llenb: No3HakoMWUTbCS C 0COBEHHOCTAMU CTPOEHUSI BEr€TaTUBHON (aBTOHOMHOW) HEPBHOW
cuctembl (BHC) 1 eé dyHKkumnamu, oBnaaeTb METOAAMU OLEHKM (PYHKLMOHANBHOMO COCTOSIHUSA
BHC.

3apaum:

— MO3HAKOMUTLCS C 0COBEHHOCTAMU CTPOEHMS U DYHKLMSIMU pa3ninyHbIX 0Taenos BHC;

Y MO3HAKOMUTLCA C METOAAMM OLEHKN PYHKLIMOHANBHOIO COCTOsIHMS BHC;

— OLEHWUTb COBCTBEHHBIN BEreTaTUBHbIN CTATYC C MOMOLbIO (QYHKLMOHANbHBLIX Mpob.

O6opyaoBaHWe 1 MaTepuansl: KyLWeTKa, TOHOMETP, CEKYHAOMEP.

BeretaTBHOW (aBTOHOMHOW) HEPBHOWM CUCTEMOM HA3bIBAETCS YaCTb HEPBHOWM CUCTEMBI, pe-
rynvpytowas paboTy BHYTPEHHUX OPraHOB U MOCTOSAHCTBO BHYTPEHHEN Cpeabl opraHu3ma (ro-
MeocTa3). ABTOHOMHasi HEpBHas CUCTEMa NOAPa3AenseTcs Ha CUMMNATUYECKU, napacuMnaTy-
YECKMIA M MeTacuMNaTnyeckuin otaensl. CuMnaTmyeckast YaCTb aBTOHOMHOMN HEPBHOW CUCTEMbI
MOBMNU3yeT pecypchbl OpraH13Ma npu U3MEHEHWUM YCIOBUIA cpeabl. MapacMMmnaTyeckas aBTo-
HOMHas HEpBHas CUCTEMA OCYLLECTBASET TEKYLLYIO PErynsaumio hn3nonormniyeckmx npoLeccos,
OTBEYAET 33 BOCCTAHOB/IEHWE HapyLEHHOr0 BO BPEMSI aKTUBHOCTM OpraHu3Ma roMeocTasa.
MeTacuMnaTUYecKas HepBHas CUCTEMA OKa3biBAET PErynupylollee BO3AENCTBUE HA aKTUB-
HOCTb MbILIEYHBIX CTPYKTYP XENyAOYHO-KWULWEYHOrO TpakTa, cepaua. MHorme cumnatuyeckue u
napacumnaTuyeckme adhepeHTHbIE BOMOKHA, a TakXkKe KNETKU METAaCMMMNATUYECKON HEPBHOM
CUCTEMbI HAXOAATCSI B COCTOSIHUM HENPEPLIBHOrO BO36YXaeHns — ToHyca. Obe cuctemsl, sB-
NASICb OTHOCMTE/IbHBIMM @HTarOHMCTaMM1, HaXoAsTCS B COCTOSIHUM MOABMXHOIO paBHOBECUS.
MpeobnagaHue TOHyca CUMNATMYECKOW YacTy aBTOHOMHOWM HEPBHOM CUCTEMbI 0603HAYaETCS
KaK CUMMNATUKOTOHMS, NapacMNaTUYECKOW — Kak BarOTOHMUSI.

BereTaTMBHas HEpBHas CMCTEMA PErynupyeT AeSTEeNbHOCTb BHYTPEHHWMX OPraHOB, MOBbILIA-
€T 06MeH BeLEeCTB CKENETHbIX MbILUL, YIYYLWAEeT MX KPOBOCHAbOXeEHWE, a Takke (YHKUMOHaNb-
HOE COCTOSIHME HEPBHbIX LIEHTPOB, CMOCOOCTBYET OCYLLECTBAEHNIO (PYHKLMN COMATUYECKOW
HEPBHOW CUCTEMbI, KOTOpas 0becneynBaeT akTUBHYIO NPUCNOCODUTENBHYIO AESTENBHOCTb Op-
raHM3Ma BO BHellHen cpeae (NpuéM BHELIHUX CUrHanoB, ux 06paboTKy, ABUraTeNbHYIO aesi-
TENbHOCTb, HaNpPaBNEHHYIO Ha 3alMTy OpraHM3Ma, Ha MOMCKW MWLM, Y YeNloBeKa — ABUraTenb-
Hble aKTbl, CBSA3aHHbIE C 6bITOBOM, TPYAOBOM, CMOPTUBHOW AEATENbHOCTLIO M Np.). MNepeaaya
HEPBHbIX BIMSAHWI B COMATUYECKOW HEPBHOW CUCTEME OCYLLECTBNSETCS C 6ONbLION CKOPOCTbIO
(ToncTble cOMaTMYeCcKMe BOJIOKNA MMEKOT BbICOKYHD BO3OYAMMOCTb M CKOPOCTb NPOBEAEHMS
50—140 m/c). ComMaTnyeckne BO3AENCTBMSA Ha OTAENbHbIE YacTX ABUraTeNbHOro annapara Xa-
PaKTEPU3YIOTCA BbICOKOM M3bMpaTeNnbHOCTbI0. BeretatBHas HepBHas CMCTEMa y4acTBYeT B
3TUX NPUCNOCOBUTENBHBLIX PeaKUMUsX OpraHn3ma, 0CO6eHHO Npu Ype3BblYaNHbIX HAMPSXKEHUNAX
(cTpecc). [pyron cywecTBeHHOW CTOPOHOW AEeATENbHOCTM BEreTaTMBHOW HEPBHOW CUCTEMbI SIB-
NSEeTCS ee OrpoMHas posb B NoaAepXaHUM NOCTOSIHCTBA BHYTPEHHEN cpeabl opraHusMa. [Mo-
CTOSIHCTBO (DM3MONIOrMYECKUX NOKa3aTenen MoxeT obecneymBaTbCs pasnyHbIMK NyTaMu. Ha-
npuMep, MOCTOSIHCTBO YPOBHSI KPOBSIHOTO [aBNEHMS MOAAEPXKMBAETCS W3MEHEHUSMW [EATENb-
HOCTM cepaua, nNpocBeTa COCYAOB, KOMMYECTBA LMPKYNMPYlOWEN KpoBM, ee
nepepacnpeaeneHnemM B opraHu3Me 1 T. n. B roMeoctaTyecknx peakumsix, Hapsaay C HEpBHbI-
MW BIUSHUAMW, NEPEAAIOLMMIACS MO BEreTaTUBHLIM BOJIOKHAM, UMEKOT 3HAauYeHWe ryMopasbHble
BNUSHUSA. BeretaTuBHbIA TOHYC MOXHO OLEHWUTb B COCTOSIHUM NOKOSt (HO MHGOPMATUBHOCTb
3TUX [aHHbIX HEBENMKA); WUCMomb3ys (YHKUMOHANbHO-AMHAMUYECKUIA MOAXO0A, MOXHO OLEHUTb
BEreTaTMBHYK) PEaKTMBHOCTb, T. €. MCCefoBaTb BEreTaTUBHbIE CABUIM B OTBET HA BO3MYLUAKO-
Lime npobbl, 1 BereTaTMBHOE obecneyeHme, T. €. UCCNeAOBaTb BEreTaTMBHOE CONPOBOXAEHNE
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pa3nnuHbIX hOpM AesTenbHOCTU. PeanbHas oueHka cocTosiHus BHC MoxeT 6biTb nonydyeHa wc-
X0fs U3 aHanM3a BCeX TPEX KOMMOHEHTOB (COCTOSIHME B MOKOE, BEreTaTMBHasi PEaKTUBHOCTb M
BereTatmBHoe obecneyeHune)

Bcsaknin opraHn3M — OLHOKNETOYHbIN UM MHOFOKMETOUYHbIN — MOXET CyLIEeCTBOBaTb B
onpeaeneHHbIX YCNOoBUAX, NPeaoCTaBAsIEMbIX MYy TON cpefioi 06UTaHUS, K KOTOPOM AaHHbIN
BMUA NPUCMOCOBMNCA Ha NyTu CBOEro pa3sutus. OyHKUMM OpraHM3Ma MOryT HOpMasibHO OCY-
LWECTBAATLCS NWLWb NPY YCTIOBUM aieKBAaTHOrO B3aMMOAENCTBMS XUBbIX CTPYKTYP pa3nnyHOro
YPOBHS CNOXHOCTM, HaYMHash OT OAHOKIETOYHbIX W BNOTb A0 LIENOr0 OpraHu3Ma, C NOCTOSHHO
MEHSIIOLWMMUCS YCNIOBUSIMU BHELLHEN 1 BHYTPEHHEN cpeabl. [Nt 3TUX LEeNen B KaXAOM XMBOM
opraHu3Me cchopMmUpoBanach CloXHas CUCTEMA CaMOperynsaumMmn @yHkUmMii, obecneymnBatoLLas
KaK COXpaHEHWE ero YCTOMYMBOCTM, TaK W MPUCNOCOBUTENBHYIO U3MEHUYMBOCTb — afanTaLluio K
Pa3NNYHbIM YCIOBUSM 06UTaHUs. Bce ypoBHM perynaumm 6asmpyioTcst Ha ABYX MeXaHU3Max:
rymopanbHoM (bonee apeBHEM) 1 HEPBHOM (3BOIOLMOHHO 60nee MOoLOM).

Ha ocHoBe CyLleCTBYIOLLErO pa3aenernst GyHKUMM OpraHM3Ma Ha aHUMasbHble (CoMaThye-
CKME) M paCTUTENbHbIE (BEre€TAaTUBHbIE), HEPBHYI CUCTEMY TaKXe AENST Ha [Ba OTAEeNa: COMaTu-
YeCKUA U BEreTaTUBHbIN.

3anoMHuTe!

Comatnuyeckas (aHMManbHas) HepBHas cucTteMa obecreunBaeT [BuUraTenbHble peak-
MM CKENETHOM MYCKyNaTypbl M BOCMPUSTUE Pa3ApaXXeHUi U3 BHELHEW Cpeabl.

BereraTtuBHasi (aBTOHOMHasi) HepBHas cuctema (BHC) wHHepBuMpyeT rnagkylo Mycky-
NaTypy BCEX OPraHoB, CEPALE U XeNe3ncTbin anuTenuii, obecneumBaeT TpOUYECKYIO MHHED-
BaLMIO CKENETHOM MYCKynaTypbl, PELLenTOPOB M CaMOW HEPBHOMN CUCTEMbI, OTBEYAET 33 HEPB-
HYI0 Perynsuuio BHyTpPeHHeW cpeabl opraHusma. [MoBCeMeCTHO pacnpocTpaHeHa B OpraHu3me,
obecneunBasi aaanTaUMOHHO-TPOPUUECKYIO PYHKLMIO.
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OBfunmi nIaH CTPOEHNS HEPBHOIT CHCTEMBL.

HEPBHAA CHCTEMA
I
COMATHUECKAS BErETATHBHAA
(AHHMATBHAA, (BHCHEPATBHAA,
ITPOH3BOTBHAA) PACTHTETBHAA,
HEITPOH3BOTBHAA,
ABTOHOMHASA)

O0ecneiBaeT B3UNO- OGecewHBaeT B3aHMO-

e e e #YHRIHA JeficTeHe BCEX OpraHOB
- H CHCTeM OPTaHH3Ma, ero
ATAMTAIHIO.
v
1. Opramm ayscTs. 1. Tnamae MpmmmL xe-
2. Onopro-1BHTaTeNs- HHHEP- JeSHCTBII SIHISTHH H
HbIH ammapar (cxeder- BAQHA /| CepIeTHYIO Mmmy.
HBIE MBOIMIBL, CYCTABHL 2. CxenerHBie MBOINIEL
KOCTH). BHITIOMEAA TPOPHIECKYIO
pymxanmo, odecnedHBat
HX TOHYC.

Puc. 1. O6wmin nnaH CTPOEHNUSI HEPBHON CUCTEMbI

Takum 06pa3oM, No dyHKUMOHaNbHOMY npu3Haky BHC aendt Ha ABe yacTu: cumnaTuue-
CKYI0 M NapacMMnaTUyeckyto.

CMMNaTUYECKUIA OTAEN ABNSIETCA TPOPUUECKUM, 3TO — CUCTEMA «3aLUUTbI». AKTUBU3UPYS
AEeATEeNIbHOCTb MHOTMX OpPraHoB, YCUNMBasi OKUCIUTENbHbIE MPOLIECCHI, NMOBbILAS YPOBEHb 06-
MeHa BeLLEeCTB, 3Ta CUCTEMa MOBMNKU3YET pe3epBbl BCEro opraHnamMa, obecneyvBas ero agan-
Taumio. epeBoas XU3HEHHO BaXHble NMPoLecchl Ha 60/ee BbICOKWUIA SHEPreTUYECKUii YPOBEHD,
cMMMaTMyecKasi CUCTEMa OKa3bliBAET, Kak NpaBuio, OPraHOCTUMYNUPYIOLLEE BUSIHUE.

MapacMMnaTUYECKMiA OTAEN — 3TO CUCTEMA TeKyllen perynsumum Gu3nMonornyeckux npo-
LeccoB. Oka3blBasi, B OCHOBHOM, TOPMO3HOE BO3AENCTBUE Ha AeATENbHOCTb MHOMUX (br3mnono-
TMYECKMX CUCTEM, HanpuMep, CepAeYHO-COCYAMCTOM, BbIMOMHSIET OPraHOOXPaHUTENbHYHO
(YHKUMIO, NOAAEPXKMBAET NOCTOSIHCTBO BHYTPEHHEN Cpefibl OpraHu3Ma.
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MpuHUMN B3aMmoaencTBus AByx Yactei BHC HeogHo3HaueH. BonbLWMHCTBO OpraHoB U CH-
CTEM MOMYYatloT ABOMHYI MHHepBaumto (cepaue, XKT, O6poHXu, rnagkue Mbllilbl PagyXKu
W T. A.), NPOSIBNASt @aHTaroHM3M (pa3HOHaNPaBNEHHOCTb) AEUCTBUS CUMMATUYECKOro W napa-
CUMNATUYECKOro OTAEN0B. HO aHTAaroHU3M ABASETCH OTHOCUTENbHbBIM, MOCKOJIbKY MPpU pa3nny-
HbIX (DYHKLMOHANbHbIX COCTOSIHMAX TOO UM MHOMO OpraHa B3anMoAENCTBME CUMMNATUYECKOTO
W NapacuMnaTyecKoro OTAENOB MOXET M3MEHWTHCS Ha CUHepruyeckoe (O4HOHaMpaBleHHOE).
HekoTopble opraHbl NOMy4YaloT TOMbKO CUMNATUYECKYH0 MHHEPBALMIO (MOTOBbLIE U CallbHble Xe-
ne3bl, CeneseHka, HaanoYeyYHKN, BONOCKOBbIE MbILLLbI KOXMW, MarnuCTpanbHble cocyabl), apy-
rMe — B OCHOBHOM NMapacMMnaTnyeckyto (MoOYEBOW Ny3bipb).

3TO UHTepecHo!

Boidenarom u mpemut omden BHC — memacumnamudyeckull unu 3HmepasbHbil. 3mo 8Hy-
mpuopaaHHasa 4Yacme BHC, npedcmasneHHaa HepsHbIMU CNIEMEHUAMU, 8 KOMOPbLIX npucym-
cmsylom s8ce mpu 8uda HelpoHo8 (aggepeHmHbIl, 8CMABOYHBILU, 3pepeHmHsbIl) ocyujecm-
B/IAWUX pedIeKMOpHYI peakyur 6e3 yyacmusa yeHmpaabHol HepsHol cucmemsl. Posb
Hep8Ho20 UeHmpa 8 OaHHOM CJlyyae OCyuw,ecmsiam MUKPO2aH2/1UU, pacnosioXeHHble 8
CMeHKe BHYMPEeHHUX 0p2aH08, Ha0e/IeHHbIX CO6CMBEHHbIM MOMOPHLIM PUMMOM (cepdye, mMo-
YemOYHUKU, nuwesapumesibHbi Mpakm, mpaxes, mMamka u m.d.). Memacumnamuuyeckyrw
HepsHyI cucmemy paccmampusarm Kak 6a3o08yt0, KOOpOUHUpYowyo dsuzamesibHble, ce-
KpemopHble, UMMYHHbIe NPOYeccChl, JI0KA/IbHbIU KPOBOMOK.

BEFETATUBHAA HEPBHAA CUCTEMA

Mapacumnaruveckun otgen CumnaTtuyeckun otgen
CUMNTaTHYECKHE MaHIMAK
CyaeT 3paqoK @ ~ ,rf:j\’)« 08 N\————— PacwupRer 3pavok
A F
Crumynupyet e Ao :1
CTIOHOOTAENEHNE 5 YmetsLLser
" OTAENEHHE CIIOHE!
3ameanaet | 7 j A
cepauetuetme (Llediai ] : AN Paccnabnmer
oTgen LRSS OpoHxu
|3
CywaeT BpoHxM YBEnuuMaeT yacToty
TPyAHOM | COKPALUEHII CepaLa
oTgen
3aMeanAET NULLEBapEHIe
Crumynupyer | &
NULLEBAPEHIE : Crumeynupyer
MoACHUSHBIA A BbIENEHUE IMIOKO3k
Crumynupyer otgen|
KEN4HH Ny3sipb CTHMYNMPYET BEYAENEHHE ApEHaNHa

Coxpawaer Pacnabnaer
MO4EBOH Ny3bipb [ l, MOHEBOI NYy3bipb

PaccnaBnser npamyro xmu:y = ¥ CoxpalLaeT NPAMYI0 KILLKY

Puc. 2. BnnsiHne pasapaxeHnin BHC Ha HekoTopble opraHbl U dyHKUMM OpraHu3Ma
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LLEHTPAJIbHbIA OTAEN BETETATUBHOW HEPBHOW CUCTEMBI

LleHTpbl BHC pacnonoxeHsl B CNIMHHOM M FOJIOBHOM MoO3re. BeretaTMBHbIE LLEHTPbI pa3ge-
NS0T Ha BbICLUME (HAACErMEHTapHbIE) U HU3LWKMe (CerMeHTapHbIe).

HaacermeHTapHble UEHTPbl KOHTPONMPYIOT AEeATe/IbHOCTb CErMEeHTapHbLIX BEreTaTUBHbLIX
LLEHTPOB, OCYLLECTB/ISIOT UX MHTErpaLMIO C LEHTPAMM COMAaTMYECKON HEPBHOM CUCTEMbI U ApY-
TMMKW perynnpyowWwmmMmn CUCTEMaMM — 3HAOKPUHHHOM, KPOBEHOCHOW. DT LIEHTPbI pacnonioxe-
Hbl B CTBONIE MO3ra, MO3XEYKe, NMOAKOPKOBbLIX CTPYKTYpax WM B KOPE MONyLlapui FoNIOBHOIO
mo3ra.

CermMeHTapHblE BEreTaTUBHbIE HEPBHbIE LIEHTPbl 06pPa30BaHbl TENAMKU HEMPOHOB, KOTOPbIE
MO CBOEMY NONMOXEHMIO B PeIEKTOPHON Ayre SBASIOTCS BCTaBOYHbIMU BnusiHue cermeHTap-
HbIX LLEHTPOB PacnpoCTPaHSETCS Ha OTAeNbHble QYHKLMKU U OCYLLECTBASETCS Yepe3 onpege-
NeHHble HepBbl. 10 QYHKUMKM BbIAENSIOT CMMNATUMYECKMe W napacMMnaTUyeckue BereTaTUBHble
LEeHTpbI.

NEPUGEPUYECKWW OTAEN BETETATUBHOW HEPBHOW CUCTEMbI

1. K nepucepuueckomy otaeny BHC oTHocsiTCS:

BereTaTuBHble peLenTopsl.

TN peLenTopbl PAacnonoXeHbl BO BHYTPEHHUX OpraHax u CTeHKax coCyAoB WU BOCMPUHUMA-
tOT U3MEHEHWS BHYTPEHHEW Cpeabl OpraH13Mma.

OHM pearnpyloT Ha U3MEHEHWe AaBfieHns B NPOCBeTe cocyaoB (bapopeLenTops!), CTeneHb
PaCTsHKEHMS CTEHKM opraHa (MexaHopeLenTopbl), Ha XMMUYECKMI COCTaB XMAKOCTEN OpraHums-
Ma (xemopeuenTopbl) 1 Ap. CUrHanbl OT 3TUX PELEnTOPOB HAaNPaBASKOTCA MO BUCLEpabHbIM
apdepeHTHbIM NYTSAM WA B CMUHHOW MO3r BMECTE C COMAaTUYECKUMW YYBCTBUTENbHBIMU BOMOK-
Hamu. Moctynatowas B LUHC nHdbopMauns 0 COCTOSIHUM BHYTPEHHUX OpraHoB Heobxoauma
ANSt BO3HWKHOBEHWS Pa3NMyYHbIX MOTMBAUMM (xaxpabl, ronoaa). CneacTeuem mx sensietcs dop-
MUPOBaHME C/TOXHbIX peakLUmii opraHm3ma.

2. BereTaTuBHble HEPBbI, BETBU M HEPBHbIE BOSIOKHA, BbIXOAALWME U3 FOMOBHOMO W CMUHHOMO
Mo3ra.

3. BereTaTuBHblE y3Nbl.

BereTaTuBHbIN y3en (raHrnnMin) — 3TO OpraH C NPUCYLMMM eMy MeCTOHaxoXaeHueM, dop-
MOW, pa3MepaMm, UCTOYHUKAMM KPOBOCHABXEHNS U MHHEPBALIMK.

Pa3Mepbl BereTaTMBHbIX Y3/10B 3aBUCAT OT KONMYeCTBa 06pasytowmx UX HEPBHbBIX K1eTOK
(OT eanHML [0 MHOrMX Thicsy). Kaxabln y3en 3akoyeH B COeANMHUTENIbHOTKAHHYIO Kamncyny.
Kaxxablii HEWPOH TFaHrNINs OKPYXEH FAMANbHBIMW KNETKaMM, BbIMOMHSIOWMMM OMOPHYH, 3aluT-
HYIO N TPOMUYECKYIO PYHKLMMN.

BereTaTMBHbIE raHrMK NO NIOKaNU3aLMKN AeNsaTCs Ha TpW rpynnbl:

1. OK0/IONO3BOHOYHbIE — Y3/1bl NEPBOro nopsaaka, cumnaTnyeckue. OHM nexar no CTopo-
HaM OT NO3BOHOYHOro cToN16a 1 06pasyT CUMNATUYECKME CTBOJIbI.

2. MMpeano3BOHOYHbIE MM NPOMEXYTOYHbIE — Y3/1bl BTOPOro Mopsaka, CMMnaTuyeckue.
HaxopsTcs Bnepean aopTbl OAMHOYMHO MM B BMAE rpynn Bo3ne eé BeTBel (YpeBHble, bpbixeey-
Hble, NoAYPEBHbIE).

3. KoHeyHble — y3nbl TpeTbero nopsaka, napacumnaruyeckme. OHM pacnonaratotcs nnbo
B61M3N MHHEPBMUPYEMOro opraHa (OKOM00praHHble), MO0 B ero CTeHke (BHYTPUOPraHHbIE).

4, BereTaTvBHble (BMCLiepanbHble) CNNeTEHuS.

Bce BeretaTmMBHbIe CNIETEHUS COAEPXAT BEreTaTMBHbIE Y3/bl (2-r0 NopsAKa B COCYANUCTbIX
CNAeTeHUsX U 3-ro Nopsika BO BHYTPUOPraHHbIX CMAETEHUSX) U COCTOST M3 CUMMNATUYECKKX,
napacMnaTU4ecknx u YyBCTBUTENbHbIX BOSIOKOH.
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BEFETATUBHASA PEGJIEKTOPHAS AYTA

BereTaTBHas HepBHas CUCTEMA, TaK Xe, KaK K comatnyeckas, QYHKLUMOHMPYET MO NpUHLM-
ny pecdnekTopHoi perynsuun. Mepsoe 3BeHO petdeKTOpHOW AyrM — 3T0 YYBCTBUTESbHBbIN
(atbepeHTHbII) HEMPOH, TENO KOTOPOrO pacrnonaraeTcs U B CIMHHOMO3rOBOM Y3/, Unu B
YYBCTBMTE/NIbHOM Y3/1€ YEpEenHoro Hepea. lMepudepuyeckme OTPOCTKM 3TUX HEMPOHOB (AeHApU-
Tbl) UMEIOT YYBCTBUTE/IbHbIE OKOHYAHWS, — PELIENTOPbI, — B OpraHax u TKaHsX.

LleHTpanbHble OTPOCTKM (aKCOHbI) B COCTaBe 3aAHMX KOPELUKOB CMIMHHOMO3rOBbIX HEPBOB
WNW YyBCTBUTENbHBIX KOPELIKOB YEPEnHbIX HEPBOB HAMPaBNAOTCS K iApaM CMMHHOMO UJN Fo-
NIOBHOr0 Mo3ra. 3Ta YacTb pednekTOpHOW Ayrv BereTaTMBHOrO pecdnekca aHanornyHa pednex-
TOPHOM coMaTUYeckon ayre. M03TOMy UYyBCTBUTENbHbIE Y3/1bl ABNSIOTCA CMELLIAHHBIMMU.

BTopoe 3BeHO BereTaTMBHOM pednekTopHOW Ayru ABAseTcs 3(dEpPeHTHbIM U NpeacTaBe-
HO ABYMSI He/ipoHaMu. Ha 3TOM ypOBHE MOXHO MPOCNEAUTb OTINYMS COMATUYECKUX U BETETa-
TUBHbIX AYT.

Teno nepsoro adepeHTHOro HenmpoHa (Mnm BTOPOro no CYETY — BCTaBOYHOr0) BEreTaTuBs-
HOM pecdNeKTOpHOM Ayrv NMOMELLAETCs B BEFETAaTUBHbIX sapax 60KOBbIX pOroB CMIMHHOMO MO3ra.

AKCOHbI 3TMX BCTaBOYHbIX HEMPOHOB BbIXOAAT 3a npeaensl LLHC B cocTaBe nepeaHux Ko-
PELLKOB CMIMHHOMO3rOBbIX 1, OTAENASCb OT CMMHHOMO3IOBOMO UM YepenHOoro HepBOB, MNOAXO-
AAT K OHOMY U3 BEreTaTUBHbIX raHrMeB. BCTaBOUHbIN e HEMPOH COMATUYECKOW Ayry 3aKaH-
YMBAETCS CMHAMCOM Ha ABWUraTenbHbIX SApax NepeaHux poros MAM CTBOMA FOIOBHOMO MO3ra,
ocTasascb B npeaenax LIHC.

BTopoit adphepeHTHbIA HEMPOH BEreTaTUBHOM Ayrv MOMHOCTLIO pacnonaraeTcs 3a npeae-
namu LIHC. Teno ero nexwuT B OAHOM U3 BEreTaTMBHbIX FaHIIMEB. B coMaTnyeckon ayre Teno
TPETLEr0 HEMPOHA NEXWT B AApaXx NepPeAHNX POroB CAMHHOrO MO3ra Unn ABUraTeNbHbIX Sapax
CTBO1@ rO/IOBHOIO MO3ra.

BonokHo nepBoro addhepeHTHOro HEMpOHa BereTaTUBHOW pednekTOpHON Ayru SBNSETCS
MperaHrnMoHapHbiM. OHO MOKPLITO MUENMHOBOM 060MI0YKON M UMEET 6enblii LIBET. BonokHO
BTOpPOro 3chdepeHTHOro HEMpPOHa SIBASETCA MOCTraHrIMOHAPHbLIM, MuenuHoBasi 0bonouka y
HEro OTCYTCTBYET, M OH MMEET CepoBaTyl0 OKpacky. Takum obpa3oM, rnaBHbIMU NpU3HaKaMu
BEreTaTUBHOW pedneKTOpPHOW Ayrn SBNSIOTCS ABYXHEMPOHHOCTb €8 3PepeHTHON YacTh u pac-
MONOXEHMNE TPETbEr0 HEMPOHA BHE LIEHTPaNbHOW HEPBHOW CUCTEMBI.
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Puc. 3. BnusiHue pasapaxeHnit BHC Ha HekoTopble opraHbl U YHKUMM OpraHu3Ma

MEAWNATOPbI BETETATMBHOW HEPBHOW CUCTEMBb

Bce HelipOHbI BEreTaTUBHOW HEPBHOWN CUCTEMbI MO KaYeCTBY MeAMaTopa, BblAENSEMOro MX
OKOHYaHWSIMKU, AENATC Ha XONMH3pruyeckne (aUETUNXONMH) M aapeHapriyeckne (HopagpeHa-
NWH, podaMuH). MeanaTopoM BCeX MperaHriMoHapHbIX HEMPOHOB, CUMMATUYECKUX M napa-
CUMMATMYECKUX, SBNSETCS aLEeTUNXONIMH, KOTOPbIN B3auMoaencTByeT ¢ M- 1 a-xonnHopeuen-
TOPaMM raHrIMO3HbIX KNETOK, Bbi3blBasi X BO36YXAeHMe.

M-xonuHopeLenTopbl (MyCKapyHOYYBCTBUTENbHbIE) TEPSIOT YyBCTBUTENBHOCTb K aUEeTU/XO-
NIVHY NOA BAWUSIHWEM MYCKapuWHa (A4, BblaensieMbin u3 rpuba MyxomMopa) 1 aTponuHa.

H-xonuHopeuenTopbl (HUKOTUHOYYBCTBUTESNbHBIE) — MOA BAMSHAEM HUKOTMHA M NOA0OHbBIX
eMy. KpoMe Toro, B BeretaTUBHbIX raHrInax GyHKUMIO MeaMaTopoB, MM HEMPOMOAYNSTOPOB
BbINONHSET psiA ApYrux 61M0N0rnyeckn akTMBHbIX BELWECTB, Hanpumep, cybctaHums P, poda-
MWH W ap.

XONMHEepruyecknMn ABSITCA Tak)Ke OKOHYaHUS BCEX NapacuMnaTUyecknx n cumnaTmye-
CKUX HEpBOB, KOTOPble MHHEPBMPYIOT NOTOBbIE Xene3dbl W 0becneynBaloT pacluMpeHne cocyaoB
paboTatowwmx Mol (Ba3oannaTaTopsl).

AnpeHepruyeckuMu SBNSKOTCS BCE OCTaslbHble MOCTTaHMIMOHAPHbIE CUMMMATUYEeCKMe Hempo-
Hbl, KOTOpble 06pa3yloT CMHaNCbl ¢ a- U B-agpeHopeuenTopaMn MembpaH MHHEPBUPYEMbIX
UMK OpraHoB. B 60nbLIMHCTBE OpraHOB HaxoadTcs oba BuAa aApeHOpeLenTopoB, KOTopble
MOrYT BbI3blBaTb pa3Hble peakuumn, Hanpumep, B KPOBEHOCHbIX COCyaaXx.

CoeamnHeHne meamnaTopa C B-aapeHopeuenTopaMu Bbi3blBaeT CY)XEHWe apTepuon, a coeau-
HeHue C B-aApeHopeuenTopaMn — paclwmpeHue. Bo3MOXHbI Takxe U OAMHAKOBblE peakuum
opraHa npu Hanuuum oboux BUAOB aApPEHOPELIENTOPOB, KaK B KULWEYHUKE, TAe, BO3AEACTBYS
Ha a- U B-aApeHOPEeLEenTopbl, MOXHO Bbi3BaTb /MWL TOPMOXEHWE TNAAKOA MycKynaTypbl. B
APYrux Xe opraHax — bpoHxax, cepaue — MMetoTcs Nuib B-aapeHopeLenTopsl, Npy B3anMo-
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AEVACTBUM C KOTOPbIMU NPOUCXOAUT YCUNIEHWE CEPAEUHBIX COKPALLEHUN M pacLUMPEHNE BPOH-
XOB.

Kpome aueTunxonmHa u HopaapeHainmHa B OKOHYaHMSX BEreTaTUBHbLIX HEPBOB HaWAEHbI U
Apyrve meamatopsbl (AodaMuH, CEPOTOHMH), 3P EKT KOTOPLIX aHANOrMUYeH AeACTBUIO aLEeTU-
XOJIMHA, HO COXpaHsieTcsa nocne 610kaabl XONMMHOPELENTOPoB (KMWeYHMK, MaTka). K meamaTo-
paM BEreTaTUBHOM HEPBHOW CUCTEMbI OTHOCST TaKXXe MYypPUHOBbIE COEANHEHWUSI — AEHO3MH,
WHO3WH, aAeHO3UHTPUAOCHOPHYIO KMUCNOTY. Ponb MeauaTopa BEreTaTMBHOM HEPBHOM CUCTEMb
B PSlE CNYYaeB MOXET WUrpaTh MCTaMuH, 0bnajatowmin WMPOKUM CNEKTPOM AENCTBUS, @ TaKxe
LUMPOKO PaCcnpoOCTPaHEHHbIN B CMHANCaxX LEHTPasibHOW HEPBHOWM CUCTEMbI TOPMO3HbIN Meauna-
Top FAMK (raMMa-aMMHOMacnsiHasi KUCNoTa).

Paccmpolicmsa ¢yHKyul yeHmpasbHbIX omoesos sBezemamusHolU HepsHOU CUCMEMbI Bbl-
3bi8aom HelpoyupKyAAMOpHY JUCMOHUK. B pazsumuu 3mo20 cocmoAHUA BaxXHOE MECMO
3aHUMAOM U3MEHEHUA 2unomajaamo-2uno@u3apHO-HAONOYeYHUKOBOU CUCMEMbI, HApYWeHUs
peaysiAuuu Ha yposHe Kopbl 60/1bW020 M032a, pemukyaapHol gopmayuu, aumbuyeckol cu-
cmembl U CMBoa.

o KAUHUYeCKUM npoABAEHUAM HelUpOUUPKYAAMOPHAas OUCMOHUA Xapakmepu3ylomca no-
8bIWEHHOU YMOMIAEeMOCMbI, pa3opax)umebHOCMbIO, 20/1080KPYKEHUAMU U 20/108HbIMU 60-
namMu, 6o1amu 8 obaacmu cepdya u m. n. Hapady ¢ smumu xaao6amu umerom Mecmo cepoey-
Hble apummuu, nabunsHocms A/, obwas u mecmHaa nomausoCMb, maxukapous, ducnenmu-
yeckue ABJIeHUA.

[puduHaMu Mako20 coCMoAHUA MO2ym ABNAMBCA YepenHo-mM03208ble Mpasmbi, UHMOKCU-
Kayuu, o4a2u XpoHuyeckol UH@eKyuu, ajnnepauvyeckue CoCmosAHUSA, 3HOOKPUHHble OUCPHYHK-
yuu, ompuyamesibHble IMOLUU, Nepeymom/ieHue.

JlabopaTtopHas pa6orta N2 1

«lFna3o-cepaevHas npoba I [laHuHn — b. AwHepa»

O6opyaoBaHne n marepmasbi: Uundposas nabopatopus (aatumk nynbca), MNK.

Xop paborTbl:

B onbiTe y4acTBYIOT He MeHee 3-X YesloBeK: UCMbITYEMbIW, IKCNEPUMEHTATOP, NOMOLLHMK,
MOACYMTBIBAOLL M YACcTOTY cepaeydHbIx cokpalieHnin (YCC) no nynbCcy. 3aroToBbTe NpeaBapu-
TenbHo Tabnuuy (Tabn. 1).

1. OnpedeneHue nynbca B8 UCXOOHOM NOJIOXEHUU (NOJIOXKeHue Ccuos).

WcnbiTyemblii cnamT Ha ctyne. MoacuntbiBaetcss YCC no nynbcy 3a 1 MuH. M3mepexus npo-
BOAAT HECKOMbKO pa3 Ans pacyéta cpedHero nokasaTesns B Nnokoe.

2. OnpedeneHue pegnekmopHol cepdeyHol peakyuu.

JKCnepuMeHTaTopyepes CTepunbHble MapneBble candeTku pacnonaraet yKasaTe/bHbi U
bonblon nanew NeBOi Pyku Ha rnasHbiX A610Kax MCMbITYEMOro U HaAaBNMBAET Ha HUX B Teve-
Hue 15 cek. [laBneHue He [AOMKHO 6biTb CUNbHLIM. HaunHas ¢ 5-1 cekyHabl HafaBAMBaHWS,
NOACHMTBIBAIOT NyNbC B TeyeHue 10 cek.

PekomeHdayuu K opopmaeHuro pe3ysibmamos pabomsl

1. MonyyeHHble pe3ynbTaTthl 3aHecuTe B Tabnuuy 1.

Tabauua 1
Pe3synbTaTtbl rnaso-cepaeyHon npo6oi . laHnHm — b. AwHepa
CocTosiHMe MCnbITyeMoro 0o npo6bi Mocne npobbi
Mynsc / MUH
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2. OuenuTe pe3ynbTaTbl MCCNeAOBaHUs, UCnonb3ys Tabnuuy 2.

Tabauya 2
Tunbl pearnpoBaHust Mpu rnaso-cepaeyHoM pedrekce
HopmanbHbii MonoxurenbHbii WU3BpaLieHHbli OTpuuaTenbHbIN
Tun pedcdnekc pednekc pednekc pednekc
pearupoBaHms
HopMoToHuA BaroTtoHusa ﬂucﬁanaucvn cncreme
BeretaTuBHOM perynsuuu

N3meHeHns
nynbca no zge‘:'(_eg”il / YpexeHue Ha 7— | YualleHue OtcyTcTBHe
OTHOLLEHUIO MUH Y 15 ya/mMuH nynbca nynbca
K MICXOQHOMY

3. 3anonHuTe COOTBETCTBYKOLWME CTONOLbI B Tabnuue.

4. BblBOAbI: OTMETbTE MHAMBUAYANbHYIO CTENeHb akTMBHOCTM oTAenoB BHC y aaHHOro uc-
nbiITyemMoro. Hapucyite cxemy pecbnekTopHoi Ayru rna3o-cepaeyuHoro pednekca n 0bbsacHUTE
MeXaHW3Mbl €ero BO3HUKHOBEHUS.

JlabopaTopHasa pa6ora N2 2

«OueHKa (PYHKLMOHANIbHOIO COCTOSIHUSA BereTaTMBHOW HEpBHOW CUCTEMbI»

Lenb pabotbi: 0BnafeTh NPOCTEMIUMMU METOAAMMU OLEHKM (DYHKLMOHANBbHOrO COCTOSIHUS
BEreTaTMBHOM HEPBHOM cucTeMbl. OnpeaenuTb BereTaTBHbIN HAeKC Kepao (BUK).

O6opyaoBaHne n marepumasbi: Ldposas nabopatopus (AaTumK apTepuanbHOro aaene-
HUS, MaHXeTKa, MK.

Xop pabotbl:

BeretaTuBHbIN MHAekC Kepao (BUK) no3sonsieT oueHnTb ToHyc BHC B nokoe. BeretaTus-
Hblii MHAEKC OTPaXaeT HampaBMEHHOCTb M BENMYMHY TOHyCa CMMMATWYECKOro WA napacumna-
TUYECKOro 0TAeN1a aBTOHOMHOMN HEPBHOW cMCTeMbI. [ins ero pacyéTta Heobxoanmo:

1. OnpepennTb NyNbC U apTepuanbHOe AaBneHune obcneayemoro, UCnonb3ys LudpoByto
nabopaToputo no h13nonorum.

2. Paccuutatb BMK no ¢opmyne

i il
BUK = ———— x100,
ucc

roe BUK — sennunHa nHaekca Keppo;
A — BennymMHa AnacTonmnyecKoro AaBfieHus;
YCC — yacToTa cepAaeyHbIX COKpaLLEeHU (Mysnbe).

3. OueHka BereTaTMBHOro MHAekca Kepao

oT +16 go +30 CMNaTUKOTOHUSA
> +31 BblpaxkeHHas CMMMNATUKOTOHMS
ot —16 go -30 MapacuMnaTUKOTOHWS
-30 BblpaxkeHHas napacMMnaTUKOTOHKA
ot —-15 go +15 YpaBHOBELLIEHHOCTb CUMMNATUYECKMX M MApacMMNaTUYECKUX BANSIHWIA

MokasaTens HopMbl: 0T —10 go +10.
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MonoXxuTenbHble 3HaYEHUs MHAEKCA CBUAETENLCTBYIOT 0 NpeobnagaHnm cMMNaTUYecKoro
TOHyCa, OTpuuaTeNnbHble O npeobnagaHnM napacMMNaTMYECKoro TOHyca (BaroTOHWM).
BUK = 0 — cOCTOsIHME NONHOrO BEreTaTUBHOMO PaBHOBECUS (IUTOHMS).

BblBOAbI: COOTBETCTBYIOT LeEN.

JlabopaTopHas pa6ora N2 3

«OnpepeneHne KOXHO-COCYANCTON peakuun (Metog aepmorpacgusma)»

Lenb pabotbi: onpefeneHne TOHyca BEreTaTMBHON HEPBHON CUCTEMBI.

O6opyaoBaHne n MaTtepmabi: KapaHaall.

Xop pa6oTbi:

1. Mo KoXe Ha BHYTPEHHEN CTOPOHE MpeAneYbs NPOBECTU PaBHOMEPHOE LUTPUXOBOE [BU-
>KEHME TYMbIM KOHLIOM KapaHaalua.

2. Mo cekyHOMepy OTMETUTb BPEMSI MOSIBIEHUS U UCYE3HOBEHWS KpacHOM unu 6enon no-
NOCbl. B BbIPaXXEHHOCTM peakunmn UMEET 3HAUYEHNE CTEMNEHb HAXaTHs.

MpumedaHue: KpacHblii aepMorpacmaM xapakTepusyeT MOBbIlEHHYO BO3OYyAMMOCTb Napa-
CMMMATMYECKOTO OTAENa BEreTaTMBHOM HEPBHOW CMCTEMbI, BCIIEACTBME YEro paclimMpsioTcs co-
Cyabl KOXW. benbil — NoBbIWEHHYO BO36YAMMOCTb CMMNATUYECKOr0 OTAENA, Bbi3biBaloLLYO
CYXEHWe cocy0B KOXW. Po30BbIN AepMOrpaduam roBOpUT 0 HOPManbHOM TOHYCE CUMMaTHYe-
CKOWM W MapacMMnaTMYecKoi MHHEpBaLMWM KPOBEHOCHbIX CocynoB. C BO3PACTOM /IaTEHTHbIN
(CKpbITHIA) NMEPUOA NPOSIBNEHUS peakumn YBENUYMBAETCS € 3 MUH A0 10 MUHYT.

BblBOALI: COOTBETCTBYIOT LiE/N.

JlabopaTopHas pabora N2 4

«OueHKa BereTaTMBHOM PeaKTMBHOCTM aBTOHOMHOW HEPBHOW cuUCTeMbl (OpTOCTa-
TU4Yeckas npob6a)>»

Lenb pabotbi: onpefeneHne peakTMBHOCTM CUMMATMYECKOro OTAeNna aBTOHOMHOW Heps-
HOWM CUCTEMBI.

O6opyaoBaHne M Matepmanbl: [aTunk nynbca Relab.

Xopa pabotbi:

[ins onpepeneHns peakTMBHOCTM CUMMNATUYECKOro OTAeNa aBTOHOMHOWM HEPBHOW CUCTEMBI
PErncTpupyeTcs U3MeHeHue nynbca Npu nepexoae U3 04HOro NONOXeHus B Apyroe. Mpu 3ToM
HeobXxoAMMO CnefoBaTh TAKUM YKa3aHUSM:

— ans ctabunuzaumm nynbca (YCC) MCNbITYEMbIN AOMKEH CMOKOMHO NeXaTb Ha KyLLeTKe

B TEUEHNE 7 MUHYT;

— 10 UCTEYEHUN 7 MUH B 3TOM Xe MOMOXKEHUN AATYMKOM (PUKCUPYETCS MyNbC UCMbITYEMO-

ro3a 15 c (MCGCy);

— [anee no KOMaHAe WUCMbITYEMbIN CMIOKOWHO BCTAET U Y HEro cpasy xe B TeyeHune 15 ¢

3amepseTtca nynsc (UCC);
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— WCNbITYEMbIV NPOAOMKAET CNOKOMHO CTOSITb B TEYEHUE 1 MUH, B KOHLIE KOTOPOA 3a Nno-
cnegHue 15 ¢ dukenpyetcsa YCCs.

PacuéTtbl BbINONHAKOTCA No ¢popmyne
C= (4CC2-4CC1)
YCC,

yc + 100 %.

MpuMep pacyéTa: AOMYCTUM, YTO UCXOAHBIN MyNbC B NonoxeHun nexa YCC; = 80; koraa
ncnbITyeMbln BcTaeT, ero YCC, coctanset 100 yaapoB. B KOHLE NepBOM MUHYTbI NOCNE CMEHBI
no3bl noacuntbiBaetcs YCCs. JonyctuM, oHa paBHa 104 yaapa. Mo dopMyne noacymToiBaem
cTeneHb yyaweHus nynbca (YCC) no OTHOLWEHMIO K UCXOAHOMY MOKa3aTento:

YCC= (100-80) / 80 : 100 % = 25 %.
YCCs ncnonb3yeTca B pacyéTtax ToNbKO B TOM cnydae, ecnm YCC, = YCCy.

PekomeHdayuu no ogopmaeHuro npomokoaa pabomel

[lenaeTcs BbIBOA MCXOAS M3 TOrO, YTO y4alleHue nynbca 6onee yeM Ha 28 % cBuaeTenb-
CTBYET O MOBbILIEHHON PEAKTMBHOCTM CUMMATUYECKOrO OTAENa, a MeHee YeM Ha 17 % — o ero
MOHMXEHHOW PeaKTUBHOCTU. PU3MONOrMYECKMM CYMTAETCS yyalleHue nynbca Ha 12—16 ya/
MUH (18—27 %).

JlabopaTtopHas pa6orta N2 5
«OnpepeneHne peakTMBHOCTH NapacMMNaTUYeCKOro oTAe/la aBTOHOMHOWM HepB-
HOM cuctembl (KJIMHOCTaTUUYecKas npob6a)>»
Lenb pa6otbi: onpeaeneHme peakTMBHOCTY NapacMMNaTMYecKoro oTaena aBTOHOMHOM
HEPBHOWN CUCTEMBI.
O6opyagoBaHume: [aTunk nynsca Relab.
Xop pabotbl:
Peructpupyemble nokasatesim B AaHHOM Cllyyae Cnefytolme: U3MEHeHWe nynbca npu nepe-
XOAEe U3 NOJIOKEHUS «CTOS» B NONOXEHME «fiexa». MopaLoK TaKoB:
— WCMbITYEMbIN HAaXx0AWUTCS B MONOXEHNWN «CTOSI»;
— B TAKOM NOSIOXEHUN HECKOBbKO pa3 (40 Tex Nop, Nnoka nokasaTesNb He cTabunusnpyer-
c) nogcunTbiBaetca nynsc (YCCi) B TeueHun 15 ¢;
— 10 KOMaHAe 3KCNEePUMEHTATOPA UCMbITYEMbIM CMOKOWHO NIOXWUTCS Ha KyLIETKY, nocne
yero cpasy xe 3amepsietcs nynsc (HCC);
— WCNbITYEMbIA NPOAOIXAET CNOKOMHO NeXxaTb, U Yepe3 1 MUH y Hero CHoBa 3amMepstoT
nynbc (YCGC3);
— MPOM3BOASTCA pacyeTbl MO TOM Xe opMyne, YTO M B npeablaywei npobe. 3HauyeHue
YCC3 B pacyeTax He UCNonb3yeTCaHO, eClIN YpeXeHue nynbca HeHacTynaeT B Nepsble
15 c nocne cmeHbl no3bl (YCC, = YCCy), a HabnogaeTcs NULb B KOHLE MUHYTHI, B (hop-
myny BMecto YCC, noacraenstoTca gaHHble YCCs. OgHako B BbIBOAAX HeobxoanMo
yKa3aTb, YTO peakumns napacuMnaTMyeckoro otaena 3amMmeasieHHa.

PekomeHdayuu no ogopmaeHuto npomokosa pabomsi

[lenaeTcs BbIBOA MCXOAS M3 TOrO, YTO:

— 3HaK «—» 03HAYaeT ypexeHue nynbca;

— ypexeHue nynbca Ha 4—12 ya/MWUH cumTaeTcs HopManbHbIM (6—18 %);

— YpexeHue nynbca MeHee YeM Ha 6 % CBMAETENLCTBYET O MOHWMXEHHON PEaKTUBHOCTU
napacumnaTuyeckoro otaena, bonee yem Ha 18 % — 0 €ro NOBbILIEHHOW PEaKTUBHOCTH;
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— OTCYTCTBME YPEXEHUS UM yyalleHune nynbca (3HaK «+») roBOpPUT O NpeobnagaHum TOHY-
Ca CMMMATMYeCKON HEPBHOW CUCTEMBI.

Ecnu ypexeHue nynbca He HabntoaaeTcs, npoba Ha3blBaETCS apeakTUBHOM, ECNIN e BMe-
CTO ypexeHus Habntopaetcs ydaleHne YCC, npoba HasblBaeTCs WM3BPaLLEHHOW, MW Napajok-
canbHoit. O6a BapuaHTa peakTMBHOCTM BHC OTHOCAT K ANCTOHNYECKUM pPeaKLIMSM.

TakuMm 06pa3oM, BereTaTUBHas PEaKTMBHOCTb MOXET OblTb HOPManbHOW MW U3BPALLEHHON,
N36bITOYHOW, HEOCTATOUYHON.

JlabopaTopHas pa6orta N2 6
«OueHka BeretaTuBHoro obecneueHuns (npo6ba MaprTuHerrta)»
Lenb pabotbi: onpefeneHve BeretatuBHoro obecneyenns no nameHeHuo YCC n aptepu-
anbHoro gasnexus (ALl) Npu A03MPOBAHHOI Harpyske.
O6opyaoBaHuMe: [aTuvK U3MEPEHNs apTepuanbHOro aasTeHus Relab.
Xopa paborbi:
Jl0CTaTOMHOCTL BereTaTMBHOro obecneyveHuns onpeaensercs no uameHeHuio YCC n aptepu-
anbHoro gasnexus (A1) Npu A03MPOBaHHOW Harpy3ke. Mpu 3ToM HeobXxoaAnMO:
— MONPOCUTb UCMBbITYEMOrO 3aHATb YA0OHOE MOMOXEHWE CMAS Ha CTyne;
— onpegenuTb YCC; n apTepuansHoe gasnenune (ALci, ALA1) NCNbITYeMOro B NoOKoe;
— MONPOCUTb WUCMITYEMOrO BbINOAHUTL 20 PUTMUYHBIX NpuceaaHuit B Tederne 30 ¢, C Bbl-
TArMBaHWEM pyK Briepes;
— Cpas3y xe noBTopHO n3Meputb nynbe (YCC2) n AL (AQcz, AQnL);
— 3aTeM yepe3 3 MUH 0TAbIXa BHOBb M3MepuTb nynbe (YCC3) n AL (AAcs, ALA3);
— onpeaenuTb BeNnYnHbl yyaweHus nynbca YCC 1 noBbILWEHNS CUCTONNYECKOrO U Auna-
cronuyeckoro Al (B % K MCXOAHbLIM 3Ha4YEHMsIM) Mo hopMynam:

(AAcz2 — Aflc1)
AAcy

Afic = . 100 %);

(AOn2—- AAA1)
AQn:

+ 100 %.

AAp =

dopMyna ans onpeaeneHns BENMUMHBIL ydallenus nynbca (YCC) 6bina npuBeaeHa paHee.

PekomeHdayuu no ogopmaeHuto npomokosa pabomsi

MonyyeHHble faHHble 3aHecTn B Tabnuuy (Tabn. 1). Caenatb BbIBOA MCXOAS U3 TOrO, YTO
npu HopMOTOHMYeckon peakumn YCC yyawaetcsa Ha 50-70 %, MakcMManbHoe AaBneHue yBe-
nuymsaetcs Ha 15-20 %, MMHMManbHOe aaBneHune cHmxaeTcsa Ha 20-30 %. BoccTtaHoBneHue
3TUX NOKa3aTenei JOMKHO NPOM30MTU B TeYEHUE 3 MUH NOC/E Harpy3KMu.

Takum 06pa3oM, cuMnaTUYECKWiA oTaen obecneuynBaeT ONTUMAsIbHOE BbINOAHEHWE (u3nye-
CKOW Harpy3ku. MoryT HabnaaTbCs 1 MeHee 3KOHOMHbIE CNOCObbI BEreTaTUBHOW perynsuum.
IMNepTOHNYECKUN TUN PErYNINPOBAHMS UMEET MECTO B TOM C/lyyae, eCu Noc/e Harpy3Kku Bo3-
pacTaloT Kak MaKCMMasibHOe, TaK U MUHMManbHOe AasneHue. [Ins runoTOHWYEeCcKoro Tuna pery-
NNPOBAHUA XapaKTEPHO CHUXXEHWE MAaKCUMANIbHOrO U MMHUMAJILHOMO AABNEHMS.
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Tabauua 1
Mpoba MapTuHeTTa

lMokazaTtenu YCC Allc AQn %

McxoaHble

Mocne npuceaaHnm

Yepe3 3 MUHYTHI

MapacumnaTUyecknit oTAen Nocne Harpy3ku obecrneuvBaeT BOCCTAHOBNEHUE (DYHKLMA.
BoccTaHOBMTENBHBIN NEpUo BereTaTUBHbIX YHKLMIA OLIEHUBAETCS CNeaytowmm obpasomM: ec-
N1 NO UCTEYEHUM 3-MUHYTHOTO MPOMEXYTKa BPEMEHMW MOCNE Harpy3ku nokasaTenu nysnbca u
apTepuanbHOro AaB/ieHUs He BOCCTaHABIMBAOTCS A0 UCXOAHBIX BEIMUMH, Takas peakums oT-
HOCWUTCS K AUCPErYNSTOPHbLIM, ECNIN BOCCTAHOBMIEHNE MPOUCXOAUT A0 UCXOAHOMO YPOBHS — K
HOPMOTOHUYECKNM,

JlabopaTopHas pabora N2 7

«[lbIxaTenbHO-cepaevHbii pedpnekc FepuHra»

JTOT pednekc NO3BOASET ONpeAenuTb TOHYC LieHTpa bnyxaatowero Hepsa. lMpu 3agepxke
AblXaHus nocne rnybokoro BAOXa YacToTa CepAeyHbIX COKpaLLEHUN YMEHbLIAETCS BCNEACTBUE
MOBbILEHWS TOHYCa f4ep Baryca, YTo NposiBISETCA HOPME 3aMeANneHneM nynbca Ha 4—~6 yaa-
poB B 1 MMHYTY. 3ameaneHune nynbca Ha 8—10 n 6onee ygapos B 1 MUH yKa3blBaeT Ha MOBbI-
LueHne TOHyca napacuMnaTtuyeckoro otaena BHC. 3ameaneHune nynbca MeHee YeM Ha YeTbipe
yoapa B 1 MUH CBMAETENLCTBYET O MOHMXEHWM TOHYCa napacumnatuyeckoro otaena BHC.

Lenb paboTbi: onpeseneHve peakTMBHOCTM MapackMNaTUYecKoro oTAaena aBTOHOMHOM
HEPBHOWN CUCTEMBI.

O6opygoBaHume: [atuvk nynbca Relab.

Xop pabotbl:

1. Y ucnbiTyeMoro, HaxoAsLWerocs B NONOXEHUN CUAS, ONpeaenseTcs nynbC.

2. Monpocute ero caenatb rnybokui BLOX M 3adepXaTb AblxaHue. B aTo Bpems ewwé pa3
noacuuTanTe nynbC.

PekomeHdayuu no ogopmaeHuto npomokosa pabomsi

[MonyyeHHble pe3ynbTaThl (LIaCTOTa NynbCa A0 Ha4alla 3a€PXKN AblXaHNA N BO BPEMA 3a-
AEPXKU AbIXaHNA Ha BLI,OXG) BHECUTE B TETPaib U noacuuTainTe Pa3HOCTb nyJbCa.

4acToTa nynbca A0 3a4EPKKN AbIXaHWS B 1 MUHYTY;

4acToTa Nynbca Ha BAOXE BO BPEMS 3a[E€PXKK AblXaHus B 1 MUHYTY;

Pa3HOCTb YacTOTbl A0 3a4ePXKN AblXaHWs U Ha (POHe 3aaepXXKu Npu rnybokoM Baoxe
B 1 MUHYTY.

3. CoenanTte 3aknodeHMe 0 TOHyce napacuMnaTuyeckoro otaena BHC, perynupytowero
paboTy cepaua; OTMeTbTE XapaKTep TOHYC 61yXAalowero HepBa y MCMbITyeMoro (HOpManbHbIN,
MOHVXEHHBIA UM NOBbILLEHHbIN).

TECTbl U 3BAAAHNA NO BHC
1. Co3HaTenbHOe ynpaBfneHne CKeNeTHbIMW MbllLAMM BO3/IOXEHO Ha:
a) BereTtaTuBHyI0 HEPBHYIO CUCTEMY
6) CoMaTU4YeCKYIO HEPBHYIO CUCTEMY
B) DHAOKPUHHYIO CUCTEMY
r) OnopHo-ABUraTenbHyl0 CUCTEMY
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o
)

2. 1o GYHKUMKM BCS HEPBHAs CUCTEMa MOAPasAensieTcs Ha:
a) ComMaTnyeckyto 1 BereTaTMBHY (aBTOHOMHYIO)

6) CuMnaTUyYeckyto 1 napacuMnaTUYECKyHo

B) LleHTpanbHy0 U nepugepuyeckyro

¢) Nepudepnyeckyto n CoMaTUYECKYHO

3. BereTtaTuBHas HepBHas CUCTEMA AAET (PYHKLMOHANbHYIO WHHEpBaLMIO:
a) CKeNeTHoM MycKkynaTtype

6) rnagkMM MbllUEYHbIM BOSIOKHAM BHYTPEHHWUX OpraHoB

B) rMaAgKMM MbilLEYHbIM BOJIOKHAM COCYA0B

C) XENe3ncTon TKaHu

4. YkaxuTe pacrnonoxeHune Ten YyBCTBUTENbHbIX (1-X) HEMPOHOB BereTaTuBHbIX pednekTop-
HbIX AyT:

Q) YyBCTBUTE/bHbIE Y3J/1bl YepenHbIX HEPBOB

6) CNMMHHOMO3roBble Y3/bl

B) 3aJjH1e pora C1HHOro Mo3ra

C) BEreTaTMBHbIE Y3/bl

5. CuHanc — aT0:

a) BELIEeCTBO, BbiaenseMoe 6narogaps OEACTBMIO HEPBHOMO WMMMY/bCa

6) OKOHYaHWe YyBCTBUTESbHbLIX HEPBHbLIX BOJIOKOH

B) «3HepreTmyeckas CTaHums» KneTku

r) 06nacTb KOHTaKTa HEPBHbIX KJIETOK APYr C APYrOM WM C TKaHAMMU

6. YKaXuTe pacronoXeHue BCTaBOYHbIX HEMPOHOB BEreTaTUBHbIX PEDNEKTOPHbIX Ayr:
a) aapa 3aHero pora CrMHHOro Mo3ra

6) NpoMeXyTOYHO-60KOBbIE siApa CMHHOMO MO3ra

B) BereTaTMBHble Apa YepenHbiX HepBoB

C) CMMHHOMO3roBbIE Y3/1bl

7. YKaXuTe pacnonoxeHne ABUraTeNlbHbIX HEMPOHOB BEreTaTMBHbIX PedreKTOPHbIX Ayr:
a) BereTaTuBHbIE Apa YepenHblX HEPBOB

6) npoMexyTo4HO-60KOBbIE SApa CMMHHOMO MO3ra

B) s4pa nepeaHero pora CNMHHOrO MO3ra

r) BeretaTMBHbIE y3Jibl

8. YkaxuTe, kakue y3nibl OTHOCATCS K CMMNAaTUYeCKOM HEPBHOM CUCTEME:
a) 0K0ono3BoHo4HbIe (I nopsiaka)

6) npeano3soHouHble (II nopsiaka)

B) OKOJTI0OpraHHble

C) BHYTPUOpPraHHble

9. MMpn CMMNATUKOTOHUM OTMEYaEeTCs:

a) CYXOCTb KOXXHbIX NOKPOBOB, HE3HAaUUTE/IbHOE NOTOOTAENeH e

) KUCTU pyK LIMAHOTUYHbIE, BNAXHblEe, XONOAHbIE, GNEAHEIOT NPYU HAAABNMBAHUM NaNbLEM

B) 4aCTO OTMEYAETC MPAaMOPHOCTb KOXHbIX MOKPOBOB (COCYAWNCTOE OXEPENbE), 3Hauu-
TenbHas NOTAMBOCTb

) KOXa HepeaKo canbHas, CKIOHHA K YrpeBOM Cbinu, AepMorpacu3M KpacHbIii, BO3BbILIA-
toLmincst
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10. BaroToHuMsl 3TO COCTOSAHME XapaKTepu3sytoLleecs:

a) JEeTU valle XyAble MW UMEIOT HOPMabHYI0 MacCy, HECMOTPSI Ha MOBbILEHHbIM anneTuT
6) uBeT MLa NepeMeHYMBbLIA AETN NIErKO KPacHeKT 1 bneaHeroT

B) 6€bIM MK po30BbIi AepMorpadusm

C) CHVWXEHWE anneTuTa, BO3MOXHbI 6011 B XXMBO

[ononHute npeanoxeHus

1. HasoBWTe OTAEN HEPBHOM CUCTEMbI, UHHEPBUPYIOLWMNIN CKENETHbIE MbilLbl U OpraHbi
4yBCTB. (COMaTU4YEKHNi)

2. TepMUH YyBCTBUTENbHBIA HEMPOH MOMYYMN Ha3BaHUE . (adpdepeHTHbIN)

3. HEepBHasl CUCTEMa OTBeYaeT 3a paboTy BHYTPEHHUX OpraHoB, xenes
BHYTPEHHEW U BHELUHEN CEKPELIMM, KPOBEHOCHBIX M NUMMATUYECKUX COCYAOB, YaCTW MbILLLL.
(BereTtaTuBHan)

4. BuITsHUTe BNepes npaByto pyKy. YKa3aTeNnbHbIM NanbLeM KOCHATECh KOHUYMKA Hoca. Ka-
KOV OTAEN MO3ra y4acTBOBas B OCYLLECTB/IEHNMN 3TOF0O ABWXEHUS, KOOPANHUPYS AEATENBHOCTb
MbILUL, PYKW U ONpeaensisi TPaeKTopuio ABuxeHnsa? (MO3)KeUOoK)

5. Perynsauus xeBaHus, rnoTaHMs, YnxaHne, Kalenb, a Takxe 3alMTHbIe NuLieBapuTesb-
Hble pednekchl CBS3aHbl C . (npogonroBaTbiM MO3rom)

BbinonHuTe 3agaHus

1. Mo npepaHwuio, AnekcaHap Make[OHCKMWIA, KOrAa paccTaBasn congaT B danaHrax, uc-
MONb30BaN OpuUriHanbHbIM NpuéM. OH Xnectan conaat no NMUy U CMOTPEN, KTO U3 HUX KpacHe-
€T, a K10 bnegHeeT. B nepBble WepeHrn OH CTaBuA Tex, KTO KpacHen, a B nocnegHue — Tex, KTo
6neaHen. MpeobnagaHue TOHyCa Kakoro OTAeNa BEreTaTMBHOW HEPBHOW CUCTEMbl Habntoaa-
NOCb Yy 3TUX conaat?

OTBeT: CMMNATMYecKoro.

MosacHeHue: A. Make[OHCKMM WUCMONMb30Ban BapuaHT MPUMUTUBHOrO CTpecc-Tecta Ans
onpeaeneHns TOHyca BereTaTBHOW HEPBHOW CUCTEMbI.

2. [nuTenbHOe HEenpsAMoe pasgpaXeHue Mblllbl MPUBOAMT K PasBUTUIO YTOMMEHWUS. Mbiw-
Lla nepectaéT cokpallatbcs. ['Ae npexae BCcero pa3BnBaeTCs YTOMIEHUE — B HEPBE, MbllLe
NN MMOHEBpPasibHOM CMHance?

OTBeT: B MWOHEBPaNbHOM CUHanCe.

MoscHeHue: ans TOro YTobbl OTBETUTbL HA BOMPOC, B KAKOW CTPYKTYpe HEPBHO-MbILLEYHOMO
npenapaTa B MepBY O4epeab pa3BMBAETCS YTOMEHWE, He0OXOANMO NpsSMOe pasapakeHue
MbILLLIbI CTUMYIAMU UCXOAHOW CUAIbl MU YacTOThI. B 3TOM cnyyae HabnogaeTcst BOCCTaHOBE-
HWE MEeXaHMYeCcKoW peakumu Mblwwubl. JIOTMYHO NPEAnoNoXuTb, YTO YTOMNIEHWE Pa3BMIOCh NiK-
60 B HepBe, NM60 B MMOHEBpasibHOM cuHance. Pabotamu H. E. BBeaeHCKOro yCTaHOBNEHO, YTO
HEPB MpakTuyecku He ytomnsem. CnefosaTefibHO, YTOMNEHWE B MEPBYIO OYepedb pa3BUBAETCH
B 06nacT¥ MMOHEBPANbHOIO CMHAMNca HepBHO-MbILWEYHOMO NpenapaTa NAryLKKn, YTo CBA3bIBa-
0T C UCTOLLEHMEM 3aMnacoB MeanaTopa B TEpMUHANE HEPBHOMO BOMIOKHA. Kpome TOro, ecniu
CpaBHUTb NabUNbHOCTb Pa3/MyHbIX 06pa3oBaHMN HEPBHO-MbILLEYHOrO NpenapaTta, TO OKaxXeT-
€S, YTO (PyHKLMOHaNbHAs NOABMXXHOCTb MUOHEBPASIbHOrO CMHanca camas Huskas. B cBasu ¢
3TUM B CMHanCce BbICTpee HAaCTynaeT YTOMMEHNE, Kak B CTPYKType C 6onee HU3KOW NabunbHo-
CTblO.
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OLIEHKA ®U3NOJIONMYECKUX PESEPBOB
AbIXATEJ/IbHOU CUCTEMbI

[blXaHne — OCHOBHasi (hopMa ANCCUMUNSLIMK Y YENO0BEKA, XUBOTHBIX, PACTEHUI U MHOTUX
MUKPOOpPraHu3MoB. pun AbixaHUW 6oraTble XMMUYECKON 3HEpPruen BellecTBa, NpUHAANexa-
LiMe OpraHM3My, OKUCASAOTCS A0 6eaHbIX SHEprUen KOHEeYHbIX MPOAYKTOB (AMOKcMAa yrnepopa
Y BOAbI), UCMOSb3YS AJIS 3TOr0 MONEKYNSIPHbIN KMCnopoa,.

Y NO3BOHOYHbBIX XXMBOTHBIX M YE/TOBEKA CUCTEMA AbIXaHMS — KOMMAEKC CNOXHbIX Npouec-
COB, BK/IOYAIOLWNX BHELLHEE AblXaHWe, TPAHCNOPT ra3oB KPOBbIO M TKAHEBOE BHYTPEHHEE Abl-
XaHue.

CnoxHble MexaHW3Mbl perynsaumMmn AbixaTebHOM CUCTEMbI HarnpaBieHbl Ha U3MEHEHWE Ya -
CTOTbI U FNYOUHBI AbIXaHWSI B COOTBETCTBUM C CUIOMUHYTHBIMK NOTpebHOCTAMM OpraHu3Ma (Ta-
KUMM, KaK MOKOW, Pu3nyeckas Harpy3ka, Kallefb, YMXaHWe, rN0TaHWe, pedb W MeHUe y Yenose-
Ka). B cBOIO ouepeab, cornacoBaHue AblXxaHUa C ApyruMmn cucteMamm, obecneynsatownmm ob-
MEH BELLECTB B OpraHU3Me, SIBASIETCA Pe3yNbTaTOM ClI0XKHOMO B3aMMOAENCTBUS PETYNSTOPHbIX
MEXaHM3MOB, BKJIHOYUAIOLWMX nepudepruyeckme U LeHTpasnbHble 0bpa3oBaHus, AesaTeNnbHOCTb
KOTOPbIX HanpaBneHa Ha NoAAep)XaHve ra3oBoro roMeoctasa B KpoBM.

MoTpebHOCTb B KMCNOPOAE M3MEHSIETCS B 3aBUCMMOCTW OT CTEMEHM aKTMBHOCTW OpraHu3-
Ma. B3pocnblii MyXuUMHa B COCTOSIHUI MOKOS! BAbIXAET 0k0/10 3,75 N Bo3AyXa B MUHYTY. DTOT
06BEM coaepxuT okono 750 Kucnopoaa, KOTOpbiM YCBaMBAETC NpuMepHo Ha 1/3. Ecnu
yenoBek NobeXuT BAOrOHKY 3a aBTOOYCOM, BKNOUMBLUMECS B paboTy Mblwubl NOTPedyIoT ro-
pa3ao 6onblue KACNOpOAa, ANS Yero npuaeTcs BAOXHYTb B 15 pa3 6onblwe Bo3ayxa. MoTpe-
6neHne Kucnopoaa MoXeT Bo3pactu npuMmepHo B 30 pas.

MOoCKONbKY OpraHu3My B 3aBUCMMOCTM OT CTEMEHW aKTUBHOCTU TPebytoTcs pasHble 0ObE-
Mbl KUCNOpOAA, OpraHu3My He 06oMTUCh 6e3 pe3epBHON EMKOCTU, KOTOPYIO obecneynBaeT
BHYTPEHHEE CTPOEHME NErKMX, U B YaCTHOCTK, anbBeonbl. He 060MTUCh M 6€3 NOCTOSIHHOIO
6anaHca Mexay YacToTow M ry6UHON AblXaHWS M KPOBOCHABXEHUEM NErKumX.

HopManbHOe paBHOMEPHOE AblXaHWe — HEMpPOW3BO/IbHOE [blXaHME C paBHOMEPHbLIMMU
BAOXaMu. Mpu NoBbILWEHHOM NOTpebneHun knucnopoda (Hanpumep, nocne GUanMYecknx Ha-
rpy30K) HabnoaaeTcs NOBbILWEHME YaCTOThl AbIXaHMS.

3anoMHuTe!

TaxunHo3 — yBennyeHue ablxaTesbHblX akToB 60nee 20 B MUHYTY.

BpaannHO3 — yMeHblueHne AbIXaTeNbHbIX akTOB MeHee 16 B MUHYTY.

Jsos1r0yuAa ObiXxaHusA

1. Anddy3Hoe ablxaHne — razoobMeH NponcxoamnT Yyepes MembpaHy KneTku nytem aud-
dy3un. CoxpaHnNoch y OAHOKNETOYHBIX a3poboB (HanpuMep, y amebel).

2. KoxHoe AblxaHvWe — ra3oobMeH NpoucxoamuT Yyepes NOBEpXHOCTb Tena. BeTpevaetcs y
yepBeW, HaCEKOMbIX. Y YenoBeKa KOXHOe AblXxaHue CocTaBnsieT okono 1 %.

3. XabepHoe AblxaHne — No3BONSET U3BNEKATb KUCIOPOA U3 BOAHOW CPeabl; BCTPeYaeTcs
y pbl6, amumbuin.

4. JIéroyHoe AbixaHue, T. €. ra3oobMeH C aTMOChepHbIM BO34YXOM, NPOUCXOANT B Cneuu-
anbHbIX OpraHax — NErkux; MMeeT MecTo y NTUL, MIEKONUTAKOWMX U YenoBeKa.
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Cucmembl, yqacmsyrowjue 8 dbIXaHuu

1. AnnapaT BHELLHEro AbixaHust (NErkme C BO3AYXOHOCHLIMU MYTSAMU U NAEBPanbHOW Nono-
CTblO, FPYAHAs KNeTKa C MbllLaMK, NPUBOAALLNMK €€ B ABUXKEHNME).

2. CepaeyHo-cocyamcTas cuctema.

3. Cuctema KpoBw.

4, Metabonuam (opraHennbl KneTku, obecrneymBatolne TKaHEBOE AbIXaHMeE).

5. HepBHO-rymMopanbHas perynauus.

OcHOBHbIe 3mans! ObIXAHUA

1. BeHTUnaUMs nerkux — rasoobmMeH mMexay atMochepHbIM 1 anbBEONISIPHBIM BO34YXOM.

2. Anddy3unsa ra3os B erknux — razoobMeH Mexzay anbBeossipHbIM BO34YXOM U KPOBbIO.

3. TpaHCnopT ras3oB KPOBbIO.

4. Anddysuns ra3os B TKaHIX — raz006MeH Mexay KpPOBbIO U TKAHSIMU.

5. BHyTpeHHee TKaHeBOe [blxaHne — OKUCUTENbHblE MeTabonnyeckmne peakumm B TKaHSX
(n3yyaeTcs buoxmmmen).

BHeluHee AblxaHWe, TO eCTb Fa3000MeH MeXAY KPOBbIO M OKPYXatoLEeN Cpeaon, BKKOYaeT
nepsble ABa 3Tana. OcTanbHble TPy 3Tana 0b6pasyloT BHYTPEHHEE 3BEHO CUCTEMbI [bIXaHuS.

Cmpykmypa annapama 8HewHe20 ObIXaHUA

1. TpyaHas knetka.

2. MneBpanbHasg nonocTb.

3. Bo3ayXxOHOCHbIe MyTw.

4, JIErkve ¢ nx MHHepBaLMEN U KPOBOCHABXEHNEM.

FpyaHas KneTka BKIKOYAET KOCTHO-CYCTaBHOM annapat (rpyAuHy, FpYAHYIO YacTb MO3BOHOY-
Horo ctonba, 12 nap pebep, 3nacTUYHbIE XPSLLK, C MOMOLLBIO KOTOPbLIX pebpa NpuKpennstoTcs
K rpyAVHE WA K Bbllle nexalleMy pebpy) u abixaTtenbHble Mbllwbl (F1aBHbIE MbILLbI: HApYX-
Hble KOCble MexXpébepHble, MeXXpsLLeBble MbllUbl, Anadparma; a Takke BCNOMOraTesbHble:
MbILLbI NIEYEBOr0 MOSACa; WeK; CrMHbI; MbllWUbl, pasrubatowme No3BOHOYHUK; BHYTPEHHWE
KoCble MeXpé6epHble MbilLbl; MbllLbl 6PIOWHOro npecca; Mbllwubl, crubatowmne No3BOHOY-
HUK).

[pyaHas kneTka siBnsetca paboyen YacTblo CUCTEMbI, 0becrneymBaloLlel akT AblXaHus, a
TaKkXe BbINOMHAET 3aLNUTHYIO PYHKLMIO NO OTHOLUEHMIO K BHYTPEHHMM OpraHam rpyaHom no-
NocTy (3aWMLLAET MX OT MEXaHUYECKMX, aTMOChEPHbIX BO3AENCTBUM, BbiCbiXaHUs), obecneun-
BaeT BO3BpaT KPOBM K cepALy no BeHaM.
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MblLULbI BAOXA MblLLLbI BBIAOXA
(MHCNUPATOPHbBIE MbILULIbI) (SKCNMUPATOPHBIE MblLLLLbI)

[ PYAMHO-KNIOYHYHO-
COCUEBUAHANA M.
JIECTHUYHBIE M.

HapyxHuie

MexpedepHbie M,
BuyTpexHue
mexpebepHbie M.
HapyxHas xocas

fvadparma M. XHBOTa

BuyTpeHHsn kocas
M. XHBOTa

Monepesxas M. xveora
Mpamas M. xveora

Puc. 1. CTpoeHue rpyaHON KNeTku

MneBpanbHas NoNOCTb — 3TO KanNWANsipHash LeSb MUKPOHHBIX Pa3MEPOB MeXy BucLe-
panbHbIM U MapueTanbHbIM IMCTKaMU NNEBPbI. BucLepanbHbIi IMCTOK CPaLLEeH C NapeHXUMO
nérkoro. MapueTtanbHbll — BbICTUIAET U3HYTPU CTEHKY IPYAHOW KNETKU. Y KOPHS NErKNX BUC-
LiepasibHbIN IMCTOK NEPEXOAUT B NapuUeTasbHbIi. BHU3Y MMEIOTCS Nas3yXu — CUHYCHI.

OyHKyUU naespasbHoli nosocmu:

1. CMsiryaeT TpeHMe Npu ABWKEHMUSX NErkux 3a CYET CBOBOAHOr0 CKOMbXEHNS €€ NUCTKOB,
MOKPbITbIX CEPO3HOM XMAKOCTbIO.

2. YyacTByeT B GUOMEXaHWKE AbIXaHWSt — CBA3LIBAET NIETKWE C FPYAHOI KNETKOM.

3. CnocobcTByeT BO3BpaTy KPOBM MO BeHaM K cepauy (3a CYET OTPULIATENBHOTO AABNEHMS).

4. BbINOMHSIET OMOPHYIO, 3aLUMTHYIO, OrpaHUUMTENbHYIO (YHKLMM, Kak M BCE 060MOUKU.

Csolicmsa nnespasbHol noaocmu:

1. FepMeTnYHOCTL — NneBpanbHas NOMOCTb He COO6LAeTCs C APYrMMM NONOCTSMMU U BHELU-
HeW Cpeaon, T. €. aHaTOMUYECKM 3aMKHYTa.

2. CopepxuT HebobLIOe KONMMYECTBO CEPO3HOM XMAKOCTM B BMAE CMa3KM 3a CYET cekpe-
LIMKN CEPO3HbIX KNETOK NSieBpanbHbIX NUCTKOB. OUAbTPYIOLWAACS B NEBpanbHyo Wenb Xua-
KOCTb BCacbiBaeTcs 06paTHO BMCLEpanbHbIM U NapueTanbHbIM IMCTKaMK Nespbl B TuMdaTtnye-
CKYIO CUCTEMY.

3. B Hen oTCyTCTBYET BO3AyX — Bnarogapst BcaCbiBaTebHOM CNOCOBHOCTM MNEBPSI.

4. WMeeT oTpuuaTenbHoe AaBneHune (LaBfieHue Huxe aTMocdepHoro). Hanpumep, ecnu
760 MM pT. CT. (aTMOCepHOe AasneHne) NpuHATb 3a 0, TO AaBneHKne, HUXe aTMOChEpPHOro —
754 MM pT. CT. COCTaBUT —6 MM pT. CT., a Bbiwe (gonyctum 880 MM pT. CT.) +120 MM pT. CT. (KaK,
HanpuMep, CUCTOIMYECKOE apTepuanbHOe AaBneHune).
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5. OTpuuaTenbHoe AaBfieHne B NNeBPasibHOM NOMOCTY CNOCOBCTBYET NoAAEPKaHMIO BPOH-
XOB 1 BPOHXMON B PaCTAHYTOM COCTOSIHUM, YTO YMEHBLLAET UX CONPOTUBNEHNE BO3AYLUHbLIM NO-
TOKaM.

6. ObecneumBaeT KynonoobpasHoe pacrnonoxeHne aAmadparMbl, YTO CO3AAET BO3MOXK-
HOCTb N5 €€ yN/OLEHNS NPU COKPaLLEHNM BO BPEMS BAOXA.

3TO MHTEepecHo!

Mpu paHeHuAx 2pyOHOU KA€MKU U/U NOBPeXOeHUAX IE2KUX BO3MOXHO nonadaHue 8030yxa
8 N/IeBPAJIbHYI0 NOJI0CMb. IMO ABJIeHUe HOCUM HA38aHUE NHeBMOMOPAKC — CKONJIeHUe 2a308
8 nnespasbHoOU nosocmu. J8yxcmopoHHUlU 0mMKpbIMbil NHEBMOMOPAKC npusodum K cnade-
HUl0 (amenekmasy) Né2KUX U K cMepmu u3-3a 0CMAaHosKu dbixaHuA. Cnacmu nocmpadasuwie2o
MOXXem JlulWb e20 I3KCMPeHHoe NOOK/YeHuUe K annapamy UCKYCCMBEHH020 ObIXaHUSA.

PaznuyaloT Tpu TUNa AblXaHus: rpyaHoe, bptowHoe (avadparManbHOe) M CMelaHHoe
AblXaHue. TPYAHON TUM [blXaHWS BCTPEYAETCS Y MHOMO POXABLUMX XXEHLUUH, Y KOTOPbIX ABU-
XEHWe Avadparmbl U BPIOLLIHON CTEHKM YacTo OblfI0 OFPAHUYEHO YBEMUYEHHON MATKOM.
BptolHOM TUN AbIXaHWUS NPEBANUPYET Y MYXUUH-TPY3YMKOB, Y KOTOPbIX ABMXEHME pPEBEp
4acTo 6blN0 OrpaHUYEHO M3-3a PETYNSIPHBIX MEPEHOCOB Fpy3a Ha CrMHe. B 0boux cnyyasx
TUNbI AbIXaHWUsI 3aKPENASOTCA N0 MexaHW3My YCNoBHOro pednekca. OBbIYHO Y Nl0aen uMeeT
MECTO CMELLAHHbIM TUMN AblIXaHKSI.

Bo3dyxoHocHble nymu

Bo3ayxoHoCHble (AblXxaTeNbHble) NYTU — 3TO AbIXaTenbHble TPyOKM, MO KOTOPLIM BO34YX
ABWXXETCS OT POTOBOr0 M HOCOBOIO OTBEPCTUM A0 SIErOYHbIX anbBeOS, UX NOAPA3AENSIOT Ha
BEPXHME N HMKHWE.

K BEpXHUM AbIXxaTeNIbHbIM NYyTAM OTHOCSATCS: NOIOCTb HOCA UK pPTa NPy POTOBOM AblXaHWK,
HOCOrN0TKa, MpuaaToyHble na3yxu Hoca ((ppoHTanbHas, raMMopoBa, pelleTtdyaTtast), K
HWKHUM — FOpTaHb, Tpaxesi n BCe 6POHXN. Y3KMM MECTOM B FrOpTaHu SBMSIETCS ronocoBas
Lesb, KoTopas npu BAOXe paclMPAETCs, a Npy BblA0Xe — CYXaeTcs.

Ha ypoBHe 5-ro rpyaHOro no3BoHKa Tpaxes pa3BeTB/ISETCS HA MpPaBblil U NIEBbIV TMaBHbIE
BpoHXK, KOTOPbIE B Aa/IbHENLLIEM NOCNEeA0BaTENbHO AENSTCA NO TUMY AMXOTOMUK (AeNeHne Ha
ABOe [0 23 nopsiaka).

Tpaxes n KpynHble 6pOHXM BCeraa OTKPbIThl, TAK KaK MX CTEHKA MMEEeT XPSALWEBYIO TKaHb C
My4YKaMu rnagkmx mMblll, CTEHKU MenKnx 6poHxoB 0bpasoBaHbl rnagKoMbllLeYHbIMM BOSTIOKHA-
MW 1 NO3TOMY BCeraa

HaXoAsATCA B COCTOSAHUM TOHYCa.

®yHKUUU BO30YXOHOCHBLIX nymel

1. MNpoBseaeHne BO3Ayxa B NIErKME U U3 NIEFKUX.

2. OunuieHne BO3ayXa OT MblfEBbIX YacTWL, MUKPOOPraHN3MOB. [BMXXEHME C/IU3M 33 CYET
[EeATeNIbHOCTU MepLaTesibHoOro 3nuTeNng nosfocTh Hoca, Tpaxen U OpOHXOB AenaeT OyuLieHue
Bo3ayxa 6onee 3 PekTUBHLIM, 0COBEHHO NPW HOCOBOM [bIXaHUWU. ITOMY CMOCOOCTBYIOT Ha-
Nnyne BONOCAHOrO unbTpa B MpeanBepun HOCa, BUXPEBbIE ABMXKEHWUS BO34yXa B HOCOBbIX
X0fax, a TaKXe 3aluUTHbIe pednekchbl: YNXaHWe W Kalenb. B cnusn abixaTenbHbIX NyTen co-
AepXuTca bakTepuumaHoe BewecTso — NnM30umnM 1 bakTepmocTaTuyeckoe BeLWecTBo — My-
LIWH.

3. CorpeBaHue BO3ayxa 3a CYET XOPOLLEr0 KPOBOCHAOXEHMS CTEHOK [AbIXaTENbHbIX NYTEN.
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4. YBnaxxHeHWe BO3Ayxa 3a CYET BNaru cekperta CnM3ncTon 060n04KM HOCa, CNE3HbIX Xe-
ne3 n 6poHXManbHbIX Xenes.

5. YyacTue B npoueccax TepMoperynauu opraHusma.

6. FopTaHb C ron0CcoBbIMK CBA3KaMW y4acCTBYET B reHepauumn 3BYKOB.

7. Yyactve B 06OHSTENbHOWM (yHKLMK.

8. MpoxoAnMOCTb BO34YXOHOCHBIX MyTEN PEFYNNPYETCS BEreTaTUBHOW HEPBHOW CUCTEMOI.
Mpv BO3OYXAEHUM CUMNATUYECKUX HEPBHbLIX BOIOKOH BPOHXM pacLUMpSIOTCS, YMEHbLIAETCs
CEKpeLst X CU3UCTON, a3pOANHAMMYECKOE CONPOTUBIIEHNE CHUXAETCS.

Bo3byxaeHne napacumnaTMyecknx BeTodek bnyxaatowero Hepsa, Ha0b0poT, yMeHbLAET
MpocBeT OPOHXOB U MOBLILAET CEKPELMIO CIM3UCTbIX KIETOK.

J1Eérkme — napHbI OpraH KOHyCOBMAHOW ()OPMbl, B MPABOM NIEFKOM pa3fiMyatoT Tpu JOAH,
a B NeBOM — fBe. BepxyLluKku NErkunx BbICTYNAKOT HAA KAYMLAMKM, @ OCHOBAHUS npuaexart K
avacdparme. Ha BOrHyTOM NOBEPXHOCTM Yepe3 BOPOTa B NErkMe 3axXoaaT rnaBHble 6pOHXM ap-
TepWMn 1 HEPBbI, @ BbIXOAAT NErOYHbIE BEHbI M NMMdbATMYECKne COCyabl.

OyHKYuu néakux

1. YyacTue B ra3oobmMeHe (0OCHOBHas YHKUMS).

2. YyacTue B perynsiunm pH KpoBu 3a CYET BblaeneHns n3bbiTka yrnekucnoro rasa (romeo-
cTaTnyeckast PyHKUmS).

3. BoigenutenbHas @yHkums — Bblgenexve , Bogbl (0,5 N1 B CyTKu), NeTyunx BewecTs (anko-
rons, acupa, xnopodopma, 3PuUpHbLIX Maces, aMMMaka, 3akucu a3oTa, aleToHa, STUIMepKan-
TaHa, ra3oB aBTOTPAHCMOPTa M NPOMbILIIEHHbIX NPEANPUSTUI).

4. YyacTue B BOAHO-CONEBOM 0bMeHe.

5. YuyacTue B npoueccax Tepmoperynsiuum — B NErkmx BoipabatbiBaeTcs 60/bLwoe Konuye-
CTBO Tenna; KpOMe TOro, OHM Y4acTBYIOT B MpoLeccax TenaooTaaum.

6. [leno kposu.

7. CuHTE3 BMOaKTUBHbLIX BELWeCTB (rMcTaMmHa, hakTopoB CBEPTLIBAHWS KPOBU, CEPOTOHM-
Ha).

9. 3awwnTHas dyHKUMS — nérkme obpasyioT 3alMTHLIA Bapbep OT OKpyXatowewn cpeabl,
BblpabaTbiBalOT NM30UMM, MHTEPdEPOH, UMMYHOTNOOYNHBI.

10. Pe3epsyap Bo3ayxa Anst ronocoobpasoBaHus.

Ha koHUax caMblx Meskux B6poHXOB (6POHXMOM) pacronaralTCs NeroYHble Ny3blpbkn —
anbBeonbl. TakuM 06pa3oM, IErkoe COCTOMT U3 Pa3BETBNEHNI BPOHXOB, 06pa3yoLLMX CKENET
NErkoro — 6pOHXMaNbHOE APEBO, U CUCTEMbI NIEMOYHBIX My3bIPbKOB UK aNnbBEO.

CTPYKTYpHO (DyHKLMOHANbHON €AUHULIEN NErkoro SBNSETCS alMHYC, COCTOSILMI U3 KOHeY-
HO 6POHXMOSIbI M aNbBEONIAPHBIX XOA0B C anbBeonamu (puc. 2).

B anbBeonax NpoucxXoAuT rasoobMeH Mexay KpOoBbtO IEFOYHbIX KanunasipoB ¥ BO3AYXOM,
CoepXalLMMCs B NIErKuX.
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KanunnapHas ceth,
OKPYXAIoWan anseeony — CreHka anuLeeony

ANbBEOb

2~ AnbBEONSAPHBIA
' %04,

— [lbixaTenbHas
BpoHxuona

locikanuingpHas BeHa

’
y

APTEDMONSI NEro40i apTepun KoHeyHas GpoHxuona o

Puc. 2. CtpoeHue u KpOBOCHaﬁ)KeHVIe TepMMHaﬂbHOI‘/JI d/IbBEOJIbl: @ — KanunngpHaa CETb,
OKpYy>XatoLliaa anbBeEOny, 6— CTPOEHUNE aNlbBEObI

O6uwee 4uco anbseon 300 MAH, CyMMapHasa naowads nosepxHocmu okoso 80 m?, dua-
memp 00Hol anbgeonsl 0,2—0,3 MM. CMeHKU as1bBe0s1 BbICMIGHbI 0OHOC/0UHLIM NJIOCKUM
anumesnuemM. AnbBe0sIbl onjiemeHbl MHO20YUC/IeHHbIMU KPOBEHOCHbIMU  Kanuaiapamu
(puc. 2). Inumenull anbBeosn BMecme C 3numesiuem Kanuanapos obpasyem bapbep mMexady
KpoBbto u 8030yxom moawuHol 0,5 MKM, He npensmcmasyowuli 06MeHy 2a308 U Bbidesie-
HUI BOOAHbIX Napos.

3TO MHTEepecHO!

[a3006MeH Mexay anbBeOSIPHbIM BO3AYXOM M KPOBbIO OCYLLEeCTBASeTcs nyteM anddysum.
Anddy3noHHoe paccTosiHe 06pa3oBaHO TOHKOWM anbBeONspHO-KanUIsSPHOM MeMOBpaHOM.
OHa oTaenseT KpoBb JIEFOYHbIX KanWIApoB OT a/ibBEONSPHOr0 NPOCTPAHCTBA. BHYyTpeHHsAs
MOBEPXHOCTb afibBEON BbICTNIAaHAa TOHKON NNEHKOMN XMAKOCTU. B CBA3M C 3TUM Mexay CTEHKaMy
anbBeON AENCTBYIOT CU/bl MOBEPXHOCTHOIO HATSXKEHUS, 3a CHET KOTOPbIX NIErKMe CTPEMSTCS K
cnaganuto. Ecnm 6bl anbBeonbl by BbICTNAHbI YACTO BOAHOWN NNEHKOM, CUAbl MOBEPXHOCTHO-
FO HaTSHKEHWS 3HAYUTENIbHO NPensTCTBOBaNM bbl pacTsxeHunto nérkmx. OQHaKo B anbBeonax
HaxoAMTCS BewWwecTBO — cypdpakTaHT, B 10 pa3 yMeHbLUIaloLlee NOBEPXHOCTHOE HATSXEHWNE U
NpenaTcTByIoLLee crnageHunio Menkux anbseon. CypdakTaHT YMeHbLaeT cuiy, Heobxoanmyto
ANS PaCTSHKEHUS TKaHW NIETKMX MPU BAOXE.

3HaveHue cyppakmaHma
1. YMeHbLaeT NOBEPXHOCTHOE HATSHKEHWE a/lbBEONSPHOMN XMAKOCTH, NPEAOTBPALLAET Cu-
MaHuWe anbBeos Npu BbIJOXE, YNyYLlLaeT pacTaXMMOCTb Nerkux, obneryaeT BAOX.
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2. Obneryaet anddy3nto KMCNOpoaa 13 aNnbBEON B KPOBb BCIIEACTBUE XOPOLLEN PacTBOPU-
MOCTW B HEM Kucnopogaa.

3. BbiNONHAET 3alMTHYIO (YHKUMIO: 3alUMLIAET anbBeosbl OT AENUCTBUS OKUCIUTENEN W ne-
pekucen, obnagaeT bGaKTEpUMOCTaTUYECKOW aKTUBHOCTbIO, obecrneunBaeT 06paTHbIi TpaHCMoOpT
NblN ¥ MUKPOBOB MO BO34YXOHOCHbIM MYTSIM.

J18204Hble 06bEMbI U EMKOCMU

lMoka3aTenm BHELUHEro AblXaHWs — 3TO NIEroyHble 06bEMbI U EMKOCTU. JIEroyHble 06bEMBI
TaKkXKe OTPaXXatoT SHEPTreTUYECKUI Pe3ePB AblXaTeNbHbIX MbiLLL,.

J18204Hble 06bEMBI

1. 1O — AbIxaTeNbHbli 06bEM — 06bEM BO3/yXa, BAbIXAEMbIV U BblAbIXaE€MbliA MPU CMO-
KOWHOM [blXaHWW; OH paBHsieTcs B cpeaHeM 400—500 mn. [10 obecneynBaeT BEHTUNSALNIO
NErkunx, NogAepXuBaeT NOCTOSHCTBO afbBEONISIPHOrO BO3AyXa, Y4acTByeT B razoobMeHe.

2. PO Booxa— pe3epBHbIi 06bEM BOXa — 06BEM BO3AyXa, KOTOPbIA MOXHO BAOXHYTb
npu MakcuMManbHOM BAOXe nocne 06bl4HOro BAoxa; paBHsetca 1500—3000 mn. Onpeaensiet
CNOCOBHOCTb NErknx K 406aBOYHOMY pacLUMPEHMIO.

3. PO Bblgoxa— pe3epBHbIN 06bEM BblAoXa — 06bEM BO34yXa, KOTOPbIN MOXHO BblAO-
XHYTb MpU MaKCMMasibHOM BbloOXe nocse 06bIMHOMO BAOXa M BblAoXa; paBHseTcs 1500—
2000 mn. OH onpesenseT cTeneHb NOCTOSAHHOrO PaCTSHXEHUS NErKKX.

4, 00 — 0CTaTOYHbIN 06bEM — 06BEM BO3AYXa, KOTOPbIN OCTAETCS B NErKMX NoCne Makcu-
MasibHOro Bblgoxa; pasHsetcs 1000—1500 mn. U3 neroyHbix 06bEMOB CKNaAbIBAOTCS NEroy-
Hble EMKOCTMU.

5. AMI — aHaTOMMYecKoe MEPTBOE NMPOCTPAHCTBO — 3T0 0O6bEM BO3AyXa, HAXOASLLUNCS B
AbIXaTenbHbIX MYTAX A0 YPOBHS PeCnupaTopHbIX 6pOHXMON (Ha 3TUX 6pOoHXMONax yxxe UMetoT-
CS a/1bBEOSbI M BO3MOXEH ra3006MeH). BennunHa AMI1 coctaBnset 140—260 mMa 1 3aBUCUT OT
0CO6EeHHOCTEN KOHCTUTYLIMM YenoBeka (Npu pelleHnm 3a4ad, B KOTOPbIX HE0OX0ANMO YYMTbI-
BaTb AMI, a BeNMYMHA ero He ykasaHa, 06bémM AMIT npuHMMaloT paBHbIM 150 mn).

6. ®MIMN — dusnonormyeckoe MEPTBOE NPOCTPAHCTBO — 06BEM BO3AYyXa, MOCTYNAOLWNUIA B
AbIXaTeNibHble NYTW W NErkMe 1 He MPUHMMAIOWMI yyacTus B rasoobmeHe. OMIN 6onblue aHaTo-
MWYECKOro MEPTBOro NPOCTPAHCTBA, TaK KaK BKIHOYAET €ro Kak COCTaBHYIO YacTb. Kpome BO3-
AyXa, HaxoAsLerocs B AblxaTeNbHbIX NyTaX, B coctaB OMIT BxoauT BO34yX, NOCTYNAOLWMNA B
NEroYHble anbBeosbl, HO He OOMEHMBAIOLWMICS ra3aMn C KPOBbIO W3-3a OTCYTCTBUS UM CHUXKeE-
HUS KPOBOTOKA B 3TWUX anbBeonax (Ans 3TOro BO34yXa MHOrAa NMPUMEHSETCS Ha3BaHWE a/1bBeo-
JIAPHOE Mepmsoe npocmpaHcmao). B HOpMe BenmynMHa (PyHKLMOHANbHOMO MEpPTBOro npo-
cTpaHcTBa coctaBnseT 20—35% oT BeNnumnHbI AbixaTeNbHOro ob6bEéMa. BospacTtaHue 3Toi Be-
JIMYMHBI CBbIlWe 35% MOXET CBMAETENbCTBOBATL O HAMYMM HEKOTOPLIX 3ab0neBaHui.

B MeduyuHckol npakmuke 8axHo y4umsisams pakmop MEpmao20 NpocmpaHcmaa npu
KOHCMpyuposaHuu npubopos 01 ObIXaHUA (8bICOMHbIE NOJIEMbI, NOOBOOHOE NiABAHUe, npo-
mus02asbl), npogedeHuu pada duazHOCMUYECKUX U peaHUMayuoHHbIX Meponpuamud. [pu Obl-
XaHUU 4Yepe3 mpybKu, MAcKu, WaaHeu K obixamesibHOU cucmeme 4eso8eKka nodcoeduHaemca
donosiIHUmMesIbHoe Mepmaoe NpoCMPAHCMB0 U, HeCMOMPA HAa 803pacmaHue 2/1y6uHbl Obixa-
HUA, BeHMUAUUA a/1bBE0J1 AMMOCHEPHbIM BO3DYXOM MOXem cmamb HedocmamoyHou.

J1éroyHble éMKOCTH:

1. OE/T — obuwas EMKOCTb NErKMX — KONMYECTBO BO3Ayxa B NErkux nocne rnybokoro BAo-
xa; paBHsetca 5000—6000 mn. Bkntoyaet O, PO Ba., PO Bbig. n 00. OEK oTpaxaeT BMeCTu-
MOCTb NTIErKuX.

2. XET — xun3HeHHas EMKOCTb NErKNX — KOMMYECTBO BO3/yXa, MAaKCMMasnbHO Bbibixae-
MOro nocne rnybokoro saoxa. Y MyxuuH pasHsetcs 4500—5000 mn, y xeHwmH — 3500—
4000 mn. Brntouaet A0, PO Ba. n PO Bbia. XXEJ1 Hanbonee agekBaTHO U MHTErpaTUBHO OTpa-
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)X@eT Pa3BUTUE KOCTHO-MbILIEYHOrO annapata, MOABMXHOCTb FPYAHON KNETKM, 3MaCTUYHOCTb W
PaCTSXXUMOCTb NErKKX, T. €. MOTEHUMNaNbHblE BO3MOXHOCTU BEHTUAAUMKN NErkmx. OHa 3aBucuT
OT Nona, pocTa, BO3pacTa U CTEMNEHW TPEHUPOBAHHOCTM OpraHu3Ma. Y TPEHUPOBaHHbIX NOAEN
rnokasatenv XXEJT HaMHOr O BbiLLE.

3. ®OEJT — dyHKUMOHaNbHO-0CTaTOYHas EMKOCTb NIErKMX — KONMYECTBO BO3Ayxa B Nér-
KMX nocne obbl4HOro Bblgoxa; paBHsieTcsd 2500—3000 mn. Bkntouaet PO Bbig. 1 OO.
®OE — 370 anbBeoNspHbLIN BO3AYX.

Ana usmeperus XKEJ1 u eé KoMnoHeHMo8 cyujecmsgyrom mMemods!:

CnupomMempus — C NMOMOLLbIO BOASHOrO UK CYXOro CrMpoMeTpa.

Cnupoepagus — ¢ nomoLLbto cnuporpacda Ha OCHOBE aHann3a KpUBOM AbIXxaTesbHbIX ABU-
YXEHWUIA — CNPOrpamMMbl.

/Cnmporpamma
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Puc. 3. JléroyHble 06bEMbI U EMKOCTU

JlabopaTopHas pabora N2 1

«M3MepeHne 06bEMa rpyaHON KNETKKN Y YesloBeKa Npu AbIXaHUW»

Lenb paborbi: onpeaennTb BENNUYMHY MaKCMMaNbHOrO pa3Maxa konebaHun pa3mepos
rPYAHON KNETKW Ha BAOXE W BbIOXE.

O6opygoBaHue: CaHTUMETPOBas NEHTa.

Xopa pabotbi:

1. PaboTy BbINMOMHAT [Ba YenoBeka. [py NOMOLM CaHTUMETPOBOW NEHThI Ha YPOBHE MOA-
MbILIEYHBIX BNAAUH M MEYEBUAHOMO OTPOCTKA NPOWU3BECTU U3MEPEHWUE OKPYXHOCTU rPyAHOM
KNETKW B KOHUE rnyboKoro Baoxa v B KOHLE MakCUManbHOro Bblaoxa.

2. BblBOAbI: COOTBETCTBYIOT LN,

[pumeyaHue: OKpPY>XHOCTb FPYAHON KNETKM n3MepseTcst (He OTpbiBasi NeHTbI OT obcneaye-
MOro) B TPEX MOSIOXEHMSIX: BO BPEMS Nay3bl, BO BPEMSI MaKCMManbHOro BAOXa W NOSHOMO Bbl-
noxa. Mpwv 3ToM cneayeT obpallaTb BHUMAHWE Ha TO, YTOObl 06CNeayeMblii BO BpeMS BOXa HE
crmban cnuHy 1 He NOAHMMAN NeYy, a BO BpeMsl BblA0Xa — He CBOAWN UX BNepea U He HaKo-
HsiNCs. PasHuL@ Mexay BeIMYMHaMM OKPYXHOCTEN B (Da3e BAOXa M BblAoOXa OnNpeaenseT cTe-
NeHb MOABMXHOCTY TPYAHON KNETKM — 3KCKYpCuio (pa3max). DKCKypcusi FpyAHOW KNeTKu B 3a-
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BMCMMOCTU OT [ANMHbI TeNna U 06bEMa rpyaHON KNETKU PaBHAETCS Y B3POC/bIX MYX4YMH 6—8 CM,
B XEHWMWH — 3—6 CcM. B pe3ynbTaTe perynsipHbix 3aHATUIA HU3MYECKUMU YIIPAXKHEHNUSIMU 1
CMOPTOM, 3KCKYPCUS TPYAHOW KNETKWU MOXET 3HAYMTENbHO YBEIMUMBATLCS M AOCTUraTb 12—
15 cM. OKpPYXHOCTb M3MepstoT 2—3 pasbl, 3anuCbiBalOT HauAyuwWwuid pe3ynbtaT. TOYHOCTb
n3MepeHus 4o 1 cM.

Puc.1. Vi3mepeHne OKpY>XHOCTM FPyAHON KIETKM

JlabopaTopHasa pa6orta N2 2

«OnpeneneHne 4acToTbl AbIXaHUS B NOKOe M nocse (pu3nyecKon Harpy3ku»

Lenb pabotbi: onpefenutb 4acToTy AblXaHWS B MOKOE U nocne hu3nM4eckon Harpysku.

Xopa paboTbi:

1. [Ins onpeaeneHuns 4acToTbl AbIXaHWS MOIOXKWUTE PYKY Ha MOAN0XeEYHYI0 061acTb M noa-
CYUMTANTE YMCNO AbIXaTeNbHbIX ABMXEHNS 33 1 MUH. 3aTeM npegnoxute obcnegyemMomy cae-
natb 20 rnybokmx npuceaaHnin, nocne Yero CHoBa NOACYMTANTE YaCTOTY AblXaHuS 3@ 1 MUH.
Onpepenute BENNYMHY YYaLlEeHUs AblXaHMS B NPOLEHTAX.

2. BbiBOAbI: NOMYYEHHbIE AaHHble 3aHecuTe B NpoTokoa. CpaBHWUTE pe3ynbTaThl C GKU3nono-
rMYeCcKoM HOPMOU M caenanTe BbiBOAbI.

Mpu Hanu4uu donosHUMENbHO20 060pyd0BAHUS (CnupomMempa) npedsiazaem BbINOJHUMb
c1edyowyro npakmu4eckyro pabomy.

JlabopaTopHas pabora N2 3

HopMmanbHble napameTpbl pecnupaTopHoin (pyHKLMK

Lenb pabotbi: ans T0ro Ytobbl BbISCHUTb, HAXOAATCS /M BENMYMHLI NErOYHOW BEHTMNS-
LMK, MONyYeHHble AN AAaHHOrO YenioBeka, B npeaenax HopMbl, HEO6XOAMMO CPaBHUTL MX C
HOPMOW (A0/HKHBIMM BEMYMHAMM).

O6opyaoBaHme: CNUPOMETp, BaTta, CNWPT.

Xopa pa6otbl:

PaccuntaTb JOMKHble AN cebs, BENMYMHBI, UCMONb3ys pa3paboTaHHble cneuunanbHble ¢op-
MY/bl, YYUTbIBAKOLLME KOPPEKUMIO MeXAy OTAENbHbIMWA XapakKTepucTMkaMu (YHKLUMM BHELWHEro
AbIXaHus.
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A) Onpenenenue XEJ

MyHALWTYK cnupomeTpa 0bpaboTaiiTe BaTOM, CMOYEHHOW CNMPTOM. [laiiTe eMy BbICOXHYTb.
LLIkany cyxoro CnMpoMeTpa YCTaHOBWUTE Ha Hyne.

Mocne 2—3 06bIYHbIX AbIXATENbHbIX ABMXEHUIA CAENAWTE MAaKCUMalbHbIA BAOX, 3aXMUTE
HOC ¥ NPOM3BEANTE PaBHOMEPHbI MaKCUManbHO ryOOKMiA BbIAOX B cnupoMeTp. CTapanTech
AepXaTbCa NPSIMO, HE CYTYNACb. 3MepeHne noBTOpUTE TpU pa3a, 3adMKCUPYATE MaKCUMasb-
HYIO0 BennumnHy XKEJ.

B) Onpefenute [OMKHYI0 EMKOCTb nérkux (JDKEN)

CpasHuTe BennumnHy XKEJ1, M3MEpeHHYI0 C MOMOLLbIO CIMPOMETPA, C A0MKHOM BEANY MHOIA
(PKEN), paccuntanHom no dpopmyne JSlioasura:

[DKEN (xen.) = 40xP + 10xB — 3800,

rae DKEN — pomkHas )u3HeHHas EMKOCTb Nérkux, B Mn (cm3),
P —pocT, B CM,
B —Bec Tena, B Kr.
[ns neteit 0 4 0o 17 net KEN sbluncnsiot no dopmyne W. C. LLnpsiesa n B. A. Mapkosa.
Ana manbunkos: JXKEJ (B nutpax) = 4,53+ P-3,9 (npu pocte o 1
IDXEN (B nutpax) = 10,00 + P - 3,15 (npu pocTe Bbilwe 1,64).
IDKEN (B nutpax) = 4,53 * P - 3,9 (npu pocte o 1,64 m);
[ns neBovek:
IDKEN (B nutpax) = 3,75+ P - 3,15 (npu pocte ot 1,00 go 1,75).P

— pocT. . .
B) Buluncnute npoueHTHoe cooTHoweHmne daktudeckon XEN k IXKEJ no dpopmyne
—WEN_ 4500,
DKEN

B HopMe BennumnHa XXEJ1 MOXeT OTKNOHATLCS OT AOMKHOM B npeaenax + 20%. MpesbiLue-
H1e PaKTMYEeCKON BENMUYMHBI YKa3biBaeT Ha 6onblume MophodyHKLMOHANbHbIE BO3MOXHOCTY
NErKunX.

) BblunMCAnTE XM3HEHHBIN MHAEKC

OnpepenuTte XWU3HEHHbIW MHAEKC MO GopMyne. B HOpMe BeNMYMHA XMU3HEHHOMO MHAEKCA
(PKW) Ansi )XeHLWMH paBHa OT 45 Ao 55 MA/Kr, ans My>4nH — 55—60 mn/kr. bonee Huskne
rnokasaTtenu CBMAETENbCTBYIOT Nnbo 0 HegocTaTouHOCTM XKEJT, nMbo 06 M3bbITOUHOM Macce
Tena.

[) Onpenenute abixatenbHblii 06b€M (J0) Nérkux.

Mpoun3BeanTe NErk1n CNOKOMHbIN BbIAOX B CMMPOMETP nocsie 06blYHOro BAoxa. Ans TOYHO-
CTW pe3ynbTaToB NOBTOPUTE M3MEPEHMS TPU pa3a W paccunTanTe CPEAHIO BENMYMHY.

B nokoe [0 B cpeaHem konebnetca ot 300 go 800 m.

E) Onpeaenute pe3epBHbIN 06bEM BbIfOXA

Mocne o4yepeaHOro CrOKOMHOMO BblAOXa NPOM3BEAMTE MAKCMManbHO rNybOKMN BbIAOX B
cnmpomeTp. Onpeaenexne NOBTOPUTE TPW pa3a M PacCUMTaNTE CPEAHIOD BEUYMHY.

CpeaHss BennunHa PO Bbia. B cpeaHeM pasHa 1500 ma.

X) PaccunTalite pe3epBHbivi 06bEM Baoxa (PO BA.) no dopmyne:

Po Ba. = XXEN - (A0 + PO Bbia.)
CpeaHsas BennuvHa PO Ba. pasHa 1500 wmn.

6. Bce nonyyeHHble AaHHble 3aHecuTe B Tabnuuy 1.
7. CpaBHUTE MOJNTyYEeHHbIE NOKa3aTenu C HOPMOW W CAENalTe BbiBOAbI.
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Tabauuya 1
OCHOBHble MOKa3aTenu pecnupaTopHOM (yHKLMK
3 XEN XEN mn no
. En AL AE/ M
WEN cm® %3 TDKEN BEC kr. MA PO BbIA. PO BA.
%
PocT, cM Y B MUHYTY OKPY)XHOCTb FPYAHOI KNETKKN, CM
Macca

Crosn | Cupa | Téna, Kr B nokoe Mpy Mpy Mpu Bo Bpems
Harpyske BAOXe Bbixope naysbl

JlabopaTopHasa pa6orta N2 4

OueHKa BEHTUISILMOHHOW (PYHKLMKN NErKnx

TeopeTnyeckasn 4yacrtb

BEHTUNALMOHHYI0 YHKUMIO NEFKUX XapaKTepusyloT NéroyHble 06bEMbl 1 EMKOCTH, NoKasa-
TENM MexaHWYeCKUX CBOMCTB anmapaTa BEHTUNsSIUMM M MOKa3aTenu BeHTunsauuu. Hambonee ua-
CTO NMPUMEHSAIOTCA CNeayoLme U3 HuX.

Yacrora gbixaHna (Y/[) — 4icno AbixaTenbHbIX ABMXEHWUI B MUHYTY. OnpefensieTcs no
CNMporpaMmMe CroKOMHOro AbixaHus (Mo 0Tpe3kaM ANUTENbHOCTbIO HE MeHee 2 MUHYT). VpéTt
noacYéT uncna BbAOX0B (BAOXOB) C MOCNEAYOLWMUM AeNeHNEM Ha Yncno MUHYT. Y/l nogsepxe-
Ha BO3pPacTHbIM KonebaHUsM U Nerko MeHSieTcs NoA BAUSHWEM Pas/fMyHbIX NPUYKUH (COCTOsIHUE
3[0pOBbS, TEMMNepaTypa Tena v OKpyXatoLen cpeabl, SMOLMOHaNbHbIE GaKkTopbl 1 Ap.). Yya-
LeHne AblxaHus, 0COBEHHO B COYETaHUK C MabIM AbIXaTeslbHbIM 06bEMOM, XapaKTepHO AN
peaKkTMBHbIX nopaxeHui (pnbpo3 Nérkux), HO MOXET UMETb MECTO MPU NPOU3BONLHOMN rUnep-
BEHTUNAUMM, AblXaTeNbHOM HeBpo3e. YpexeHwe AbixaHus 6onee CBOMCTBEHHO O6CTPYKTMBHBIM
HapYLLEHUAM.

AbixarenbHbin 06bemM ([JO) — 06bEM BO3ayxa, BAbIXAEMOr0 NpU KaXA0M AblXaTebHOM
umkne. Boluncnsercs no cnvporpamme (CI) CNOKOMHOrO AblXaHWs MyTeM OnpefeNieHust aMniu-
Tyabl BAoxa. JomkHbii O BbluncauTe ncxoas m3 gomxkHoro MOa (MUHYTHOro o6bEma Abixa-
HUS) AeNeHVWeM NOoC/nedHero Ha cpea-HeBO3pacTHY HopMy Y/. B cBsizn ¢ nabunbHOCTBIO,
0COBEHHO Y AeTen paHHEro BO3pacTta, AaHHbIN NoKa3aTenb NpuobpeTaeT NpaKTMYECKYIO 3Ha-
YMMOCTb NULWb NMpU coveTaHun ¢ Y u B anHamuke. Yeennuenne [0 gaxe B nokoe Habnopaet-
€S Npy AblXaTeNbHON HELOCTaTOYHOCTH, B Clydae AnabeTnyeckomn KoMl (T. H. KyCMayneBckoe
AblXaHWe), Ha BbICOTE YeMH-CTOKCOBA AblXaHMS, a Takxe Nog BAMSIHUEM NCUXOTEHHbIX GaKTo-
poB. CHuxeHne 10 MoXeT BbITb MPY HEMPOTOKCUKO3E, PECTPUKTUBHBLIX (hOPMaX AbIXaTeSIbHOW
HEeAoCTaTOYHOCTH (MHEBMOCKNEPO3), 60NSAX NNEBPbI M NOBPEXAEHUSX TPYAHOW KNETKM.

MuHyTHBIN 06bEM AbixaHnsa (MOJ) — KONMYeCTBO BO3AyXa, BEHTUIMPYEMOrO B OAHY
MUHYTY. PaccumTbiBaeTcsa kak npousseaeHune 40 v Y/. Mpu paBHOMEPHOM AbIXaHWUKM Ans pac-
yeTa cpefHero O yepe3 Bce BepLUMHbI U OCHOBaHMS 3ybuos CIT npoBeanTe SIMHUM WU U3MepbTe
PaCCTOSAHWS MeXAY HUMK MO BepTuKanu. BeplunHbl BblaoxoB Ha CI 0bpa3ytoT T. H. «ypOBEHb
CMOKOMHOrO BbIAOXa», KOTOPbLIA COOTBETCTBYET MOSIOXKEHUIO, 3aHUMAEMOMY NErKUMMU U rpya-
HOM KNETKOW noa BO3AENCTBUEM BHYTPEHHUX 3M1aCTUYECKMX CUN MPW NOMHOM paccnabneHum
AbIXaTeNIbHOW MyCKynaTypbl. B cnyyae HepaBHOMEPHOrO, apUTMMYHOrO AbixaHus MOL n3mepb-
Te NyTéM onpegeneHns rnybuHbl Kaxgoro BAOXa Ha NPOTSXXEHUN 2—3 MUH, pe3ynbTaTbl CNo-
XXUTE U pasfenuTe Ha YMCNo MUHYT.
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Q7 KBAHTOPUYM BUONIOrns

B nokoe MO/l coctaBnsieT 6—8 5/MuH, Npy OU3NYECKON HArpy3Ke MOXET AOCTUraThb
80—120 n/MwuH.

JomkHyto BennumHy MOJ (AMO/) paccunTaiiTe HEMocpeaCTBEHHO UCXOAst U3 OCHOBHOMO
obmeHa no gopmyne

00
7,07x 40(KNO3)

AMOA =

roe OO — ocHOBHOW OBMeH, onpeaensieMblt no Tabnuuam Fappuca — beHeaukTa;
KNO, — koaddmumeHT NCnoNb30BaHMS Kucnopoda B Nérkux; senuumHa 7,07 — npoussege-
HWEe CpefiHel Kanopuyeckon CToMMOCTM kucnopoda (4,91) Ha umcno MUHYT B cyTkax (1440),
AenénHoe Ha 1000.

MO/l xapaKkTepu3yeT WHTEHCUBHOCTb OOLUEN NErOYHOW BEHTUASLMM M UMEET MPAKTUYECKOE
3HaYeHMe AN OLEHKWU BEHTUNSLMKM TONbKO B conoctasnenuu ¢ YA n 10, 4To no3BonseT opu-
€HTUPOBOYHO CYAUTb O HANUYMK TUMO- WU FMNEpBEHTUASALMK. TIpy YacTOM U NOBEPXHOCTHOM Abl-
XaHuu 6onbluas Yyacte MO[la naeT Ha BEHTUASILMIO MEPTBOr0 NPOCTPAHCTBA, NP ryboKoM —
Bo3pacTaeT 06bEM BeHTUNALMKM anbBeon. MNosbiweHne MO[la oTMeyvaeTcs Npu pa3NnyHbIX 3a-
bonesaHuax NErkMx M cepaua, HapacTaeT No Mepe MpOorpeccMpoBaHUs HeAoCTaTOYHOCTU
KapAMOpeCnMpaTOPHOW CUCTEMbI M PaCLEHMBAETCS KaK OHO U3 MPOSIBAEHUIA KOMMEHCALUm C
Lenbio JOCTUXEHUS HeobXoaAMMOro Ans ra3oobMeHa YpOBHS BEHTUNSLMM anbBeON, @ TaKxXe
Mpv NOBbIWEHUN 0OMEHHbIX MpoLeccoB (TUPEeOTOKCMKO3). YMeHblweHnne MO/[la BCTpeyaeTcs
Mpy YrHETEHWUM AblXaTeIbHOro LeHTpa.

MO/l noasepXeH MHAMBMAYANbHbIM KonebaHusM.

Pekomendayuu no ogopmaeHuro npomokoaa pabomel

lonyyeHHble AaHHbIE BHECUTE B TETpafb MPOTOKOMOB OMbITOB. CpaBHUTE MX C AOSIKHBIMU U
HOpMasibHbIMM BeNMUYnHamu. CaenanTe BbIBOAbI.

OCHOBHbIW 06MEH ANsl MYXUMH:

18—30 neT: (0,0630 * Bec kr +2,8957) + 240

31—60 net: (0,0484 - Bec kr + 3,6534) + 240

61 v 6onee net: (0,0491 + Bec kr + 2,4587) + 240

OCHOBHbIW 06MeH AN YKEHLHH:

18—30 neT: (0,0621 + Bec kr +2,0357) + 240

31—60 net: (0,0342 + Bec kr + 3,5377) * 240

61 v 6onee net: (0,0377 + Bec kr + 2,7546) + 240
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Moka3aTenu NErovyHou BEHTUNSLMM

KBAHTOPMNYM

Tabauuya 1

[Mokazarens

FuayeHue

.

Yacrora aeixanus (Y471)
PHTMHYHOCTE JBIXaHHA
JerxarensHelii odsem (J10)
Pesepaumii odnem saoxa (PO,)
Peseprubtii 0bbem Boigoxa (PO,,.)

HAKusnennas emrocts gersknx (JKEJ)

Momsnas KE (JUKED):
U MY IR
JUTS KCHIUIHH

EMKOCTE MAKCHMAIIBHOTO BJIOXA

EMEQCTh MaKCHMANBHOIO BRIJIOXA

916 apix/muH
Purmuunoc
300-800 mn

1500-2500 mn

10001500 mn

30004800 sn

Poct (cm) - 25
Pocr (em) - 20

18003300 mn
13002300 sn

Marcumansrnas renTHaANA nergux (MBI 120=170 n
Jlomknas MakcuManbsHas BenTHasuna nerkux (JIMBIT) 1/2 JUKEJI - 35
Muny sl obwem asixanus (MOJ) 6-8 n/mun
Pezeps apixanna = MBJI - MOJ S0-140 n
Gopcuposannan AEJ] (DAKEI) 20 % HKEJ]
O0beMHAA CROPOCTE BIAOXA H BBILOXA:
JUTA MYEKYHH, =8 n/c
IS KCHIHMH 4-6 nic
Jajepaka abixanns Ha sioxe (npoba Wraure) 55-60¢
3aepxKa ALIXAHHA Ha BeoXe (npoba [enyva) 35-40¢
Huaerce Tudno (obbem dopecupoeanHoro elaoxa za | ¢
(OB ) AE):
IS MYAMHH; 80 %
JUISH HEeHLHH 82 %
Bonpochbl

1. Kak n3meputhb AbixaTenbHbIM 06bEM, pe3epBHblii 06bEM BAOXA U Pe3epBHbIA 06bEM Bbl-

[0Xa C NOMOLLbIO CMpOMETpa?

2. Ha3oBuTe CTPYKTYpbl AbIXaTeNbHON CUCTEMbI, 0603HaYeHHble LMdpaMK Ha pucyHke 1.
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Puc. 1. CTpoeHue AbIXaTeNbHON CUCTEMBI

3. BbluncnuTe BENMYMHY BEHTUASALMM aNbBEOS NPU YCIOBUM, YTO MUHYTHbIA 06BEM Abixa-
HWS paBeH 8 n, 06bEM MEPTBOro npocTpaHcTBa — 150 MA npu ycnoBum, yto: 1) AbIXaTenbHbIN
06bEM paBeH 500 MA, @ YacToTa AblxaHWS — 16 pa3 B MUHYTY; 2) AblIXaTe/bHbI 06bEM paBeH
250 mMn, a yacToTa AblxaHns — 32 pa3a B MUHYTY. CpaBHWUTE 06bEM BEHTUNALNUM anbBeON AN
060MX CNyYaeB 1 onpeaenuTe, Kako pexuM AblXaHWUs BbiroAHee.

4. Onpepenute IXEJ1 y My>Xu4mnHbl B BO3pacTe 45 neT, ecnv ero poct paseH 181 cm.

5. Onpepenute JXEJ y )xeHwwuHbl poctoM 165 cm B 30-neTHeM Bo3pacTe?

6. Ha kakyto BennumHy uameHutcs MO/, ecnv B NMOKOE YMCNIO AbIXaTENbHbIX ABMXEHWM
paBHo 20, 10 — 600 mn, npu pusnyeckon xe pabote Y/ ysenmunnacb Basoe, a 10 — Ha
300 mn?

7. CNupoMeTpus nokasana, YTo >XWU3HEHHas EMKOCTb NIErkux MCnbITyemMoro paBHa
38000 mn. U3 Hux POWU coctaBnsier 1700 mn, PO3 — 1500 mn. Ckonbko BO3AyXa NOCTYNUT B
aNnbBeoNbl 3@ 1 MMH, €CM UCNbITYEMbINA CAENAET 3a 3TO BpeMs 18 AbIxaTeNbHbIX ABUXEHWA?

8. MMouemy nocne NNOTHOW eabl CTAHOBUTCS TPYAHO AbllaTh?

9. O6bsicHUTe MexaHM3Mbl BAOXA U BbiAoxa. Kakve dumsnueckue npouecchl nexaT B OCHO-
Be AblXxaTeNbHbIX ABMXEHMI? oYeMy BO BpeMS BblAoXa 3HEPrist HE 3aTpaymBaeTcs?

10. Kak MOXHO pgokasatb, yto codepxaHue CO2 B BblAbIXaeMOM BO34YyXe CYLLECTBEHHO
6onblie, yeM B aTMochepHoOM?

JlabopaTopHas pabora N2 5

Kak npoBepuTb caTypauuio B JOMaLLHNX YCIIOBUSIX

TeopeTnyeckasn 4yacrtb

300poBbil yenosek genaet ot 12 Ao 20 BAOXOB B MUHYTY. IMEHHO CTONBKO HEOBX0AMMO
KNneTkaM W TKaHAM OpraHu3ma, YTobbl HACbITUTLCS OMTUMANbHOM [030M KUCI0poAa, Heobxoau-
MOW ANst HOpMasbHOM XKU3HeaeaTenbHOCTU. Koraa Kncnopoga HeaoCTaTouHO, YenoBeK Haum-
HaeT UCNbITbIBaTb AUCKOMMOPT BO BpPeMs AbixaHWs. OfbllKa — HE EANHCTBEHHbIN UCX0A, KO-
TOpbIA MOXET MPOM30MTH NpPU [AbIXaTENbHON HELOCTAaTOYHOCTU. VIMEHHO MO3TOMY OYEHb BaXHO
BCEraa KOHTPONMpOoBaTh YPOBEHb KUCIOPOAa B KPOBMU.
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OAHOM M3 CaMblX CEPbE3HbIX MPUYNH AblXaTeNbHON HEAOCTaTOYHOCTM CTan KOPOHaBUPYC.
OH aTakyeT AblXxaTeNbHYI0 CUCTEMY M3OLPEHHBIM CNOCOBOM: OpraHaM He XxBaTaeT KUCoposaa,
HO OpraHu3M 4enoBeka He cnocobeH 3To onpeaenuTb. 3aboneBaHne MOXET npoTekaTtb bec-
CUMMTOMHO, 6e3 OAbILWKK, Kawns 1 TeMmnepaTypbl.

Koraa e opraHuM3aM HauMHaeT NoAasBaTb CUrHasbl O TOM, YTO NErKne nopaxKeHbl KoBuUz-
MHEBMOHMEN, MOCNEACTBUS MOTYT ObiTb KaTacTpoduyeckumu. Ytobbl u3bexatb NMOAOOGHOro Mc-
X0Aa, He0bX0ANMO KOHTPOSIMPOBaTh YPOBEHb HACHILEHHOCTU KPOBM KUCIOPOAOM. IMEHHO OH
MOKa3bIBaeT, Kak paboTatoT NErkMe 1 HyXXHa N1 UM AONONHUTENbHAs NOALEPXKKA.

Ymo makoe camypauus Kuciopooa?

Camypayus — 3TO HacblLEeHWe KPOBM KUCNOPOAOM. M3MepsieTcsl OHa B MPOLEHTHOM COOT-
HOLUEHWUM WM CYMTAETCS OAHWUM M3 FMaBHbIX MOKa3aTenen, No KOTOPOMY MOXHO BbISIBUTb MaToNo-
FU UK 3ab0NeBaHNS AbIXaTeNIbHON CUCTEMbI ELLE HA HaYaslbHbIX CTaAMUSX.

Koraa Mbl AblWKM, Halwm Nérkue nepsblie NoyYaloT A03Y KUCI0poAa M LOCTaBASIOT €ro Ko
BCEM KNIETKAM 1 TKaHSIM OpraHM3Ma no KPOBOTOKY. YrNeKuUCbIv ra3, KOTopbl 0bpa3oBancs B
NpoLecce AbixaHusi, BbICBOOOXAAETCA U3 TKaHEW M No KpoBM nepeaaéTcst 0bpaTHO B NErkue,
U3 KOTOPbIX BbIXOAMT Hapyxy npu Bbigoxe. CBO6OAHOE MECTO, KOTOpOe OCTaNoCh B KNeTkax
nocne BbiXoAa YrnekMcnoro rasa, Cpasy xe 3ano/HIeTcs CBEXUM KMCI0pPOAOM. Tak NpoMCxo-
AWT HENPEPbIBHbIV Fa3006MEH B OpraHM3Me YenoBeka.

Y1061 KNCNOPOA TPAHCMOPTUPOBANCA MO KPOBEHOCHBIM COCYyAaM, OH CBA3bIBAETCS C Mose-
Kynamu remornobuHa. 3Ta CBS3b BHYTPY OpraHu3Ma Ha3blBaeTcst okcuremornobuH. OH u aBns-
eTCsl NapaMeTPOM, KOTOPbIN OTPaXaeT caTypaLuio UM YPOBEHb KUCNIOPOAA B KPOBM YENOBEKA.

3ayem u3MepAmb YpoBeHb HACbIWEHUA KUCI0pOOOM 8 Kposu?

HacbiweHne nérkux v TkaHen O XM3HEHHO BaXXHO Ans Noboro yenoseka. OH HeobxoanM
HaM AN HOPMaJibHOM XN3HeAEATEIbHOCTH, CMIOCOBHOCTM BbINOMHSATD €XEAHEBHbIE (YHKLMK,
Aenatb GuUanYeckue ynpaxHeHus u npocto xutb. A 90% BCeN 3HEpruM YenoBek nosyyaer
MMEHHO M3 KUCNopoAa.

[bixaTenbHas HeaoCTaTOMHOCTb MOXET BO3HUKHYTb MO psfy MPUYKH:

¢ /36bITOYHBIN BEC

o AHemus

¢ BbICcOKOe apTepuanbHoe faBneHune

 HapyLeHnus paboTbl WWTOBMAHOW Xene3bl

¢ [laTonoruu cepaua

¢ [noxoe kpoBoCHabxeHue

* 3aboneBaHnsi OPraHoOB AblXaHWs

o KypeHune

o Xvpypruyeckue onepaumm

o TadKEnble TpasMbl

+ KopoHaBupycHas uHpekuus

lMokasaTenn kucnopoga cHmxatTca u npu 3abonesanmn COVID-19. Koraa nHdekuns no-
najaeT B NIErkune, OHa NopaxaeT aNnbBeosibl, KOTOPble Y4acTBYIOT B ra3006MeHe, a 3aTeM U re-
MOrnobuH, y4acTsytowmii B TpaHcnopTuposke O,. BocnaneHue TKaHelh NpuBoOAMUT K OTEKY Nér-
KMX U Pa3BUTUIO MHEBMOHUN.

[naBHas OMacHOCTb KOPOHaBMpyca B TOM, YTO Npu NErkux ¢opmax ero NposiBNEeHNs y Yeno-
BeKa MOXeT U He bblTb CMMNTOMOB 3abonieBaHus. TeMnepatypa, Kawenb 1 cnabocTb OTCYTCTBY-
t0T. YenoBek YyBCTBYeT Cebsi XOpOLO 1 AaXke He 3ayMbIBAeTCsl, YTO MHDEKUMS YXXe Havana
nopaxarb Nérkue.

N3MepeHne ypoBHS KMCNOpOAa B KPOBM — OAMH M3 AEMCTBEHHBLIX CNOCOB0B npeaynpex-
AeHns nHdekumn. C ero NoMoLLbO MOXHO BbISIBUTb KOBUZ €LLE Ha HauanbHbIX CTaausX U Ha-
4yaTb COOTBETCTBYIOLLEE NeyeHue. [lokasaTenb YpOBHA caTypauuu MOMOXET npeaynpeanTs pas-
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BUTMe BonesHn n nsbexatb e€ nporpeccupyiowen CTagum, korga Heobxoguma rocnuTanmsa-
LMS 1 NOAKITIOYEHMS K annapaTy UCKYCCTBEHHON BEHTUNSALMMN NETKMX.

OpaHako cnefyeTt MOMHUTL, YTO XOTb M3MEPUTb YPOBEHb HACBILLEHWUS KMCIIOPOAOM MOXHO U
CaMOCTOSITENBLHO, NPeANUCLIBATL, KaK U YEM JIeYNTb KOPOHABMPYC B AOMALLHUX YCIIOBUSX, MO-
XXET TOJIbKO Bpay.

Kakas HopMma ypoBHSI KMCiopofia B KPOBU?

Hopma caTypaumu Kucnopoaa B KpoBM Y B3pOC/bIX M A€Tei — NnoKasaTesb MHAMBMAYaSb-
HbIM. 3aBUCUT OH OT (DM3MONOTNYECKMX 0COBEHHOCTEN OpraHn3Ma M akTopoB OKpYXKatoLlen
cpefbl.

HopMOWN MpUHSATO CUYMTaTb:

o 95—98% — y 340pOBOro YenoBeka

¢ 92—95% — npu XpoHUYecKknx 3aboneBaHMaX OpraHoB AblXaHus

¢ 92—95% — y KypsiLLMX Nioaew

Mpy KOpPOHaBMpYCe 3TOT MOKa3aTeSlb CHUXKETCS Ha HECKONbKO MPOLEHTOB. YTobbl M3bexatb
KWCNOPOAHOro rofiofaHusi, 340POBbLIA YeNOBEK AOMKEH HAayaTb MPUHMMATb MEPbI YXe Mpw
94%. Koraa HacbIWEHHOCTb KpoBK KucnopoaoM onyckaetcs 40 90% u HMXe, NOBbIWAETCS Ha-
rpy3Ka Ha XXW3HEHHO-BaXKHble opraHbl — cepaue, Nérkue, neyeHb. 3TO COCTOSHWE OYeHb Onac-
HO 1 TpebyeT He3aMeaNnTeNbHOro fNeveHus. B Hanbonee TAxENbIX cnyyasx caTypaums MoxeT
onyckaTbca BnioTb Ao 70%, korga mauueHTa noaknoyaT K annapaty WBJ1. M'mnokcemuyeckas
KOMa HacTynaeT npu nokasartensx Huxe 60%.

Kak usmepumsb camypayur 8 0OMAWHUX YCA08UAX?

Ytobbl OTCNEXMBATL CBOE COCTOSIHME M M36eXaTb KaTacTPOPUUECKUX MOCNEeACTBUM, MOXHO
CaMOCTOSITENIbHO KOHTPOAIMPOBAThL YPOBEHb KMCNOPOAa B KPOBM Npu KopoHaswupyce. Caenatb
3TO MOXHO C MOMOLbIO CrieuuanbHoro npubopa Ans M3MepeHus caTypauuu Kkucnopoga —
nysbCOKCMMeETpa.

MynbCOKCMMETP OYEeHb MPOCT B UCMOJIb30BaHNM. KpoMe ypoBHS caTypaunm OH Takxe usme-
psieT nynbc. PaboTtaeT npnbop cneayowmm obpasom:

1. AnnapaT oaeBaeTCst Ha Nanew UM MOYKY yxa M HauMHAET M3/1y4aTb BOJIHbI pa3HOM Anu-
Hbl C MOMOLLbIO CBETOAMOAHOIO AaTUMKa.

2. CTeneHb NOrNOLWEHNs NyYern 3aBUCUT OT KONMYECTBA KMCIOpPOAA, KOTOPbIN COAEPXUTCS B
KpOoBW. HacblWEeHHbIE KNETKU KPOBM NOrnowatoT 6obLue MH@pakpacHoOro ceerta.

3. Annapat nosy4YaeT AaHHbIE O NPENOMIEHNN, OTPAXEHUN U NPOXOXKAEHNUN STUX NTyYen 1
BbIAAET pe3ynbTar.

Y1066l MONYUYNTL MakCMManbHO AOCTOBEPHYIO OLEHKY, Heobxoaumo cobntogaTb onpeae-
NéHHble npasuna:
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* He neunte ankorosbHble U 3HEPreTUYECKME HAMMUTKM Nepea Npoueaypoil

¢ He npuHuMaiiTe nuLy 3a 2 Yaca

* He npuHMMaliTe yCNOKOUTENbHbIE W NEKAPCTBEHHbIE NpenapaTbl, KOTOpbIE BAUSIIOT Ha
paboTy cepAeyYHON UNK AbIXaTeNbHON CUCTEM

o+ CoxpaHsiTe HENOABMXXHOCTb BO BPEMSI MPOLEAYPbI

* Ypanute nak C nanbla, Ha KOTOPbIA OAEBAETCS AaTUMK

o CHMMUTE Cepbry, ecnu AaTUYMK NOMELLAETCS Ha MOYKY yXa

Kak usmepums yposeHb Kuciaopoda 8 Kposu 6e3 npubopa?

MpoBepsATb caTypauuio NyNbCOKCUMETPOM pEeKOMEHAYETCS B Mepuoa MaHAEMUK, a Takxe
Mpy OXUPEHUM, CEpAEYHbIX U NEroYHbIX 3aboneBaHnaX, 60Ne3HIX LWUTOBUAKMK.

Ecnu annapaTta noa pykon HET, HO Yy Bac MOSIBUNNChL OAbILIKA M OMAceHUst KacaTenbHO CBOe-
O COCTOSIHUS, B AOMALLHMX YCNOBUSIX MOXHO MPOBECTU HECMOXHbIN TECT. BriepBble ero onpo-
6oBanu B AHrMK, TENEPb Xe UM NOJb3YITCS XXUTENN MHOTMX CTpaH. HeCMOTps Ha TO, YTO ero
MOKa3aHMS He CYUMTAIOTCS TaKMMK XKe AOCTOBEPHBLIMU, KaK NPW KCNOb30BaHWM npubopa, Tect
MOMOXET BbISIBUTb HapYyLLeHNs B paboTe AblXxaTesbHbIX OpraHoB.

Kak nposepumb camypayuto 6e3 nyabcokcumempa?

1. CaenaiTe rnybokui BAOX.

2. 3agepxuTe AblxaHue.

3. OTcuuTbIBaliTE BpeMs Ha NpoTshxeHnn 30 cekyHa.

A6conioTHO 340pOBble NErkMe BhblgepXaT 3T0 UCNbITaHKe. Ha OCHOBaHMM NOACYETOB, MOX-
HO NpU6N3NTENBHO ONPEeAenuTb YPOBEHb HACILEHHOCTM KUCIOPOLOM:

* 30 cekyHa — HopMa B 95—98%

¢ 10 cekyHA — CHUXEHHbIN NokasaTtenb B 93—94%

¢ 7 CEKYHA — 3KCTPeMasibHO HU3KUI YpoBeHb B 90%

lMpv HexBaTKe KUCnopoaa cneayet obpaTUTbCS K Bpady 3a NMOMOLLbIO, NPU COMYTCTBYOLLUX
CMMMTOMax KOpOHaBMpyca — Bbl3BaTb Bpaya Ha A0OM.

Ewé oanH cnocob y3HaTb YpoOBEHb HACLILEHHOCTM KPOBW KUCMIOPOAOM — CAATb aHanu3
KPOBM B NOJIUK/IUHUKE.

MoxHo nu nposepums camypayuto menegoHoOM UAU YMHbIMU Yacamu?

TexHuKa He CTOMT Ha MecTe. Eé BO3MOXHOCTH CTAHOBATCA ropa3fo LWMpe Urp 1 passlieka-
TeNbHbIX NPUNOXEHWUIN. C MOMOLLbIO FraKETOB Mbl HAYYMINCh OTCNIEXMBATb CBOWM NyJbC, HU3N-
YECKYI0 aKTUBHOCTb U COCTOSIHWNE 34,0P0BbS.

HecMoTps Ha TO, YTO MOSIBUIOCH MHOXECTBO NPUJIOXKEHMIA, KOTOPbIE MOMOratoT OTCIeANTb
YPOBEHb KUC/TOPOAA, HWU OAHO M3 HUX HE NOKAXET BaM AOCTOBEPHbIE CBEAEHMS. ITO MOXHO 06b-
SCHWUTb TEM, YTO 4S9 OTCNEXMBAHUSA caTypauun Heobxoammo asa npubopa: nynbLCOMETp M aat-
UMK, KOTOPbIA NPOCBEYMBAET KOXY. B cOBpeMEHHbIX CMapThOoHax AaHHOro (yHKLMOHana Her.

A BOT HekoTOpble Smart-yacbl MOTyT NOXBacTaTbCs Takon YHKUMEN. B HEKOTOpbIX Moae-
nsix ouTHec-6pacnetos n Apple Watch yctaHoBneH csetoanoa. OH nU3ny4yaeT KpacHble U UH-
(bpakpacHble BOJIHbI, KOTOPblE NMPOCBEYMBAIOT
KOXY W BbISIBNAIOT HACbILWEHHOCTb KMCNOPOAOM
no uBeTy. B ragkeTax Takxe BCTPOEH crneuu-
anbHbI aatyumk SPOy, rae S — ypoBeHb caTy-
pauuu, P — nynbc, a O, —kucnopoa. Jatumk
YNaBAMBaET CUrHan 1 BbIBOAMT pe3ynbTaThl Ha
3KpaH.

OaHako Nokas3aHUs TakMX 4acoB TaKXe He
KOPPEKTHbl. VX TOYHOCTb 3aBMCUT OT BTOpPOCTe-
NeHHbIX (haKTOPOB: OCBELLEHWSI, OAABNEHUS U
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AaXe pacnonOXeHWst YacoB Ha 3anscTbe. M03TOMy nonaratbCs Ha pesy/bTaThbl FaAXeETOB He
CTOoUT.

Ecnv yyBcTByeTe Maneilune npobnemsl C AblXaHWEM, NOSBUNACL NErkas OAblWKA M yya-
CTUACS NMyNbC, BEPOSTHO, Y Bac HM3KUN YPOBEHb HACbILLEHHOCTU KPOBM KMCTIOPOAOM. YTOObI
YOOCTOBEPUTLCSI B CBOMX OMACEHMUSIX, UCMOMb3YWTE NYNbCOKCUMETP UMW CAANTE aHaNU3 KPOBY.
Tonbko OHU AafyT BaM BEPHbIN pe3y/bTaT, Ha OCHOBAaHUM KOTOPOro Bpay Ha3HayWT COOTBET-
CTBYIOLLIEE NIEYEHNE.

JlabopaTopHas pab6orta N2 6

«M3yyeHne KMCNOTHO-LENIOYHOro 6anaHca nuuieBbiX NPOAYKTOB>

TeopeTnyeckasn 4yacrtb

KncnoTHOCTb U WENOYHOCTb pacTBopa OnpeaensieTcss KOHUEHTpaLumWel MOHOB BOAOPOAA B
3TOM pacTBope. KOHUeHTpaLuio MOHOB BOAOPOAA BblpaxatoT yepe3 pH pactsopa (p ykasblBa-
€T Ha OnpeAeneHHyl MaTeMaTMyecKylo onepaumio; H — XMMMYeckuin CMMBONM BOAOPOZAA);
pH — 3TO AECATUYHbBIA NorapudM BeNMYMHbI, 06paTHOWM KOHLEHTpaLuM WOHOB BOAOPOAA.
B oaHom am3 (1 n) uncToit Bofbl copepxutcs 1*¥10~7 Monb MOHOB Bogopoaa. CneaoBaTesnbHO,
ANs BOAbl BeNMUMHa pH paBHa log (10/107) = 7.

Sta BennumHa (pH 7,0) xapakTepusyeT HelTpanbHblii pacTBop (NP KOMHATHOM TeMmnepary-
pe). 3HauyeHune Huxe 7,0 yKa3blBaeT Ha KUC/bIM pacTBop, a Bbile 7,0 — Ha LWenoYHoM.

[lnana3oH 3HauyeHunit pH, kak npasuno, BapbupyeT ot 0 go 14,0.

[ns KNeToK M TKaHen TpebyeTcst pH paBHbIl 7, @ OTKNOHEHWE OT 3TOM BENUUMHBI Honee YeMm
Ha 1 un 2 eanMHMLbI CKa3blBAeTCs Ha HUX rybutenbHo. CneaoBaTenbHO, Ang noaaepxanus pH
XXWUAKOCTel Tena Ha 6onee nm MeHee NOCTOSIHHOM YPOBHE CYLLECTBYIOT OMNpeaeNieHHbIe Mexa-
HM3MbI. YaCTMYHO 3TO AOCTUraeTcst npu nomolmn bydepHoix pacteopos (bydepos).

BydhepHbliA pacTBOp — 3TO pacTBOp, COAepXalluin CMeCb KakoW-n1Mbo cnabomn KUCIoThbl 1
eé pacTBOpPMMON conu. [JeMCTBME €ro 3aK/lo4aeTcs B TOM, YTOObl MPOTUBOCTOSTL M3MEHE-
HUAM pH. Takoro pofa W3MeHeHUs MOryT BO3HWKaTb BCNeACTBUE pa3baBneHuns, a Takxe npu
A06aBAEHNN KMCIOTBI UK CONW. HeKOTopble OpraHnyeckne CoOefMHEHNS, B YaCTHOCTU b6enku,
CNocobHbl 4eNCTBOBaTb Kak bydepbl. ITO Ka4eCTBO SABNSETCS OAHUM M3 BaXKHENLINX ANS XKN3-
HeaesaTeNbHOCTN OpraHM3Ma.

Mpu ynoTpebneHnn pasnuyHblX NULWEBLIX NPOAYKTOB BaXHO Y4MTbIBAaTb MX CTEMeHb KUCNOT-
HO-LLEMI0YHOrO BIMSIHUSA Ha opraHbl nuwesapeHns (OKKT).

Upe3mepHoe ynoTpebneHne «arpeccuBHbIX» NPOAYKTOB C HU3kumu (pH MeHee 4) nnu Bbl-
cokumu (pH 6onee 10) 3HaYeHUAMM MOXKET MPUBECTU K pa3BuUTHIO 3abonesaHuit XXKT, B TOM
yucne racTpuTty u a3se xenyaka (npumepsl B Tabn. 1).

Tabauya 1
Mpumepbl NnokasaTenen pH

BewjecrtBo pH
XKenynouHblii CoK 1.0—2.0
Koka-kona 3.0+0.3

A6104HbIV COK 3,0

MNueo 4.5

Kode 5.0

Yan 5.5

Koxa 340p0oBoro yenoseka 5.5
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lMpodoixxeHue
BewecrBo pH
CmioHa 6.8—7.4
Monoko 6.6—6.9
Yucrad Boaa 7.0
KpoBb 7.36—7.44
Mopckas Boja 8.0
Mbif0 (XMPOBOE) AN pyK 9.0—10.0

MpakTnyeckas 4yacrb

Lenb paborbi: v3yunTb METOAMKY ONpeaeneHns pH pasnnMyHbIX BELLECTB.

O6opyanoBaHune n Mmarepuanbi: undposas nabopatopus Releon ¢ gatumkom pH, 6 mep-
HbIX CTaKaHOB C MULLEBLIMA NPOAYKTaMMW: NUTbEBas BOAA, KOKa-KOMa, MOMOKO, Kode, anenbcu-
HOBbII COK, MMHEpPanbHas U AMCTUNNMPOBaHHAs BOAA.

TexHuka 6e3onacHoOCTH

1. MNepep Hayanom paboTbl ocBoboaMTe paboyee MecTo OT NOCTOPOHHWUX NPeAMETOB.

2. CobntopaiiTe OCTOPOXHOCTb Npy paboTe C AaTYNKOM U pacTBOPaMM.

3. TOYHO BbINOMHANTE YKa3aHMs yuuTenst npu paboTe C HUM B OTHOLUEHWUM MopsiaKa AeW-
CTBUM.

4. 1o OKOHYaHWK paboTbl NpuBeanTE B NOPSIAOK paboyee MecTo.

Xop pabortbl:

1. N3yunTb pH B pasnuyHblX pactBopax NpPOAYKTOB MUTaHMS.

2. [Ans nsmepeHuit HeobxoanMMo UCMoNb30BaTh AaTUMK pH LMdbpoBoit nabopaTtopuu.

3. MNocne kaxzgoro u3MepeHus LWyn AaTynka HeobxoamMOo crnonackueBaTb B AUCTUAIMPO-

BaHHOM BoAe.
4, Pe3ynbTaTbl 3KCNEPUMEHTA 3aHECTU B Tabnuuy 2.

NMpeacTaBneHue pe3ynbTaToB HabnoaeHwit

Tabauya 2
Moka3aTenu pH 06beKTOB UCCNeaoBaHNM
N? O6paseun Moka3sarenb pH OnucaHune obpasua
1 MuTbeBas Boaa
2 Koka-kona
3 Kode
4 AnenbCuHOBbLIN COK

5 MuHepanbHas Boga

BbiBOAbI: CHOPMYNMPYNTE BbIBOALI M OTBETLTE Ha BOMPOCHI.

1. Yrto Takoe pH?

2. Kakas cpepa Hanbonee xapaktepHa Ans NPOAYKTOB NMUTaHMA?

3. OnpepenuTtb CTeneHb arpeCCMBHOCTU UCCNEAOBaHHbLIX NPOAYKTOB Ans XXKT?
4, CnenaTb BblBOAbI MO NpoAeNnaHHOM paborTe.
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KoHTponbHble BOMPOCHI
1. Nepeyncnute MeToabl onpeaeneHus pH.
OTBeT: YHuBepcanbHas MHAMKATOpHas bymara, gatuvk pH.

2. [JonyctuMO Nn onpeaeneHne KMCNOTHO-LENOYHbIX CBOWCTB BELLECTB OpraHonenTuye-
CKMMW MeToAaMK?

OtBeT: HeT (kMAKOCTb MOXET He 0bnagaTb 3anaxoM W LBETOM, HO UMETb BbICOKYIO KMCNOT-
HOCTb, YTO OYEHb OMacHO AN OpraHM3Ma).
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MUKPOCKOINWYECKUE WUCCJIEAQOBAHUA

JlabopaTopHas pabora N2 1
«MpuroTtoBneHune npenaparta KJ1eTOK COMHOM Yellyn IYKOBULIbI JTyKa»

Koxuya nyka

Mpaguna npuzomossieHus Mukponpenapama

1. Bo3bMWTE MpegMeTHOe CTEKNO, TWATeNbHO NPOTPUTE €ro cneunanbHon candeTkom.

2. CnoMoLblo MUMNETKN HaHecuTe 1—2 Kanau BOAbl HAa CepeanHy NpeaMeTHOro CTekna.

3. OCTOPOXHO C MOMOLLbIO NpenapoBanbHON UMbl CHAMUTE KyCOYEK MPO3payHOn KOXML bl
C BHYTPEHHEW MOBEPXHOCTW Yellyn iyKa Nnpu MOMOLUM NpenapoBanbHOM Urnbl (ByabTe akkypat-
Hbl) UK HENOCPeACTBEHHO pykaMu. MONOXMTE KyCOYeK KOXMLbI B KAk BOAbl U aKKypaTHO
pacrnpaBbTe KOHYMKOM WUrbl.

4, HakpoiiTe npenapaTt MOKPOBHbLIM CTEK/IOM.

5. Tomectute npenapaT noa 06bEKTUB MUKPOCKONa 1 paccMoTpute ero. OTMeTbTe, Kakue
KNeTKN Bbl BUAUTE.

6. OkpacbTe npenapaT pacTBOPOM Mofa. [1ns 3TOro Ha NpeaMeTHOe CTEK/0 PSAOM C Mo-
KPOBHbIM HaHECWTE KanJilo pacTBopa Moga. M3nuwku pacteopa yaanute GunbTpoBasibHOM by-
Marov C NpOTMBOMONOXHON CTOPOHbLI NpenapaTa.

7. PaccMoTpuTE OKpaLleHHbIN NpenapaT noa undpoBbiM MUKPOCKONOM. Kakue n3MeHeHus
Bbl Habnogaete?

8. HananTe 06010uKy, OKpYXatoWwyo KNeTky (TeMHas nosoca), uutonnasMy (3010TUCTOE
BELLECTBO), 94P0, BaKyO/lb C KNETOYHbIM COKOM.

9. Caenalite MMkpodoTOrpadmio KNeToK KOXMLbI JlyKa U pa3MecTute ee B 3N1EeKTPOHHOM
TeTpaaun. YkaxuTe 060104Ky, LMTONNA3My, 94p0, BaKyOsb C KNETOYHbIM COKOM. (Mpu ncnonb-
30BaHMM 0ObIYHOI TETPaaM CAenanTe pUCYHKMU KapaHAaLlioM).

UHCTpYyKTHBHas kapToyka

Xop paboTbi

1. Bo3bMWTE NpeAMeTHOE CTEKNO, TLWATeNbHO MPOTPUTE €ro crneunanbHom candeTkom.

2. CnomoLLblo NUMNETKM HaHecUTe 1—2 kannu BOAbl HA cepefMHy NpeaMeTHOro CTekna.

3. OCTOPOXHO C MOMOLLbO NpenapoBasibHON UJibl CHAMUTE KYCOYEK NPO3PayYHON KOXMLLbI
C BHYTPEHHEW NOBEPXHOCTH Yelwyu nyka (byabTe akkypaTHbl). [10N10XKTE KYCOYEK KOXMLbI B
Kanilo BOAbI U aKKypaTHO pacnpaBbTe KOHYMKOM NpenapoBasibHOM Urbl.

4, HakpolTe npenapaTt MOKPOBHbLIM CTEKJIOM.

5. MoaroTtoBbTe K paboTe LMpPOBOM MUKPOCKON.
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6. lomecTute npenapaT noa 06beKTUB MUKPOCKONa M paccMoTpute ero. OTMETbTE, Kakne
KNETKM Bbl BUAUTE.

7. OkpacbTe npenapaT pacTBOPOM ioaa. [N 3Toro Ha NpeAMETHOE CTEKNO PSAOM C Mo-
KPOBHbIM HAaHECUTE Kamn/to pacTBopa 1oaa. M3nuwku pactBopa yaanute GuibTpoBasnbHOMN by-
Maromn c NpOTMBOMONOXHON CTOPOHbI MpenaparTa.

8. PaccMoTpuTe OKpalleHHbIM NpenapaTt Nnoji MUKPOCKONoM. Kakue n3MeHeHuUs Bbl Habnto-
faete?

9. Hainaute 060104KY, OKpYXatoLLyto KNeTKy (TEMHas nonoca), uutonnasmy (3010TUCTOE
BELLECTBO), AP0, BaKyOJib C KNIETOYHbLIM COKOM.

10. CpenaiiTe pUCYHKM KNETOK KapaHAaloM, NoanuwnuTe 060M104Ky, LMTONNA3My, SApo,
BaKyO/1b C KNETOYHbIM COKOM.

11. Caenaiite MukpodoTOrpaduio KNETOK KOXMLbI YELLYWM NYKOBMLbI NyKa W pa3MecTute eé
B 3NEKTPOHHON TETPaau, CAeNnanTe He06XoAMMbIE NOANUCH.

JlabopaTopHas pa6ora N2 2
«CTpoeHue pacTUTENIbHOW K/IETKU»

3uz2okakmyc Jnudepmuc nucma 2epaHu

[Ans opraHusauum aaHHoW nabopaTopHOM paboTbl MOXHO MCNONb30BaTh MOTOBbIE MUKPO-
npenapaTsbl C PaCcTUTENbHbIMU KNIETKAMW, TAe BUAHbI OpPraHOMAbI: XI0PONAacTbl, BaKyonu, S4po.
M3yueHune ynbTpacTpyKTypbl KNETKM MOXHO NMPOBOAUTbL, UCNOMb3Ys hoTorpadumn ¢ 3NeKTPOH-
HOro MMKpockona. MoxHo ncnonb3osaTtb oTorpadmmn yyebHMKa, AEMOHCTPUPYS UX C NOMO-
b0 AOKYMEHT- Kamepy unu VIHTepHeT-pecypchl.

MHCMpyKmusHasa Kapmoyka

Xop pa6oTbl:

1. MogroToBbTe MMKpOCKON K paboTe.

PaccmoTpuTe MpeasioXeHHble BaM MUKpOMpenapaTbl pacTUTENIbHbIX KNETOK.

2. Hamaute 0601104Ky pacTUTENbHbIX KNeToK. M3yunte e€ cTpoeHue (MCnonb3ys MaTepuan
yyebHuka unn UHTepHeT-pecypcol). B 4éM 0cO6eHHOCTL CTPOeHUs 060M0YKM KNEeTOK pacTe-
HMI? Kakne pyHKUMM BbINONHAET 060104Ka?
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3. HalawuTe sapo B pacTUTENbHBIX KNeTkax. N3yunTe ero cTpoeHne (Mcnonb3ys Matepuan
y4yebHuka nnu MHTepHeT-pecypcbl). Kakne dhyHKUMM BbINOAHSET 94p07?

4, Hanaute Xxnoponnactbl B pacTUTENbHbLIX KNeTKax. M3yunTe ux CTpoeHue (Mcnonb3ys Mma-
Tepuan yyebHuka unu UHTepHeT-pecypchl). B 4éM 0COBEHHOCTb CTPOEHMS X/TOPONIACTOB Kie-
TOK pacTeHui? Kakue elle nnactuabl MoryT

5. NpuUCYTCTBOBATb B pacTUTENbHbIX KneTkax? Kakue dhyHKUMW BbINOAHSIOT NAacTuabl?

6. Hamgute umMtonnasMmy B pacTUTENbHbIX KneTkax. M3yuute eé cTpoeHune (Mcnonb3ys Mate-
puan yyebHuka nnum NHTepHeT-pecypcol). B ueM 0C06eHHOCTb CTpoeHust LMTonnasmbl? Kakue
(PYHKUMM BbINOSHSAET unTonnasma?

7. Hamnaute Bakyonw C KNETOYHbIM COKOM B pacTUTENbHbIX KNeTKax. M3yuute ux CTpoeHune
(ucnonb3ys matepuan ydebHuka unu NHTepHeT-pecypchl). B yeM 0COBeHHOCTb CTPOeHMs Baky-
onevi B paCTUTENbHbIX kneTkax? Kakue GyHKLUMM BbINOMHAIOT BaKyonu?

8. CpenaiTe pUCYHKM KNETOK KapaHAAlWwoM, MOANMWKTE 060M104KY, LMTOMNA3My, S4po, Ba-
KYO/b C KNETOYHbIM COKOM, X/I0pOnnacTbl.

9. Cpenaiite MUKpodoTorpadun KNETOK pacTEHUN U pa3MecTUTE MX B 3NEKTPOHHOW TeTpa-
[1, caenanTe HeobxoaMMble NoANUCH.

10. PaccmoTpute oTorpadum KNeToK, CaenaHHble C MOMOLLbIO 31EKTPOHHOrO MUKPOCKO-
na. Hanaute Ha pucyHkax pubOCOMbI, 3HAOMIA3MATUYECKYIO CETb, MUTOXOHAPUK, annapaT
FonbaXu, NM30COMbI. M3yunTe nx cTpoeHne u QyHKUUKU, UCNOMb3ys MaTepuan yyebHuka mnu
NHTepHeT-pecypchl.

11. Mo pe3ynbTaTaM paboThl 3anonHuTe Tabnnuy «CTpoeHne n QyHKUUM OpraHoMAoB KeT-
KW pacTeHuin»,

CtpoeHue u (PyHKUUN OPraHOMAOB KJIETKU PacTeHni

N? HassaHue opraHoupa Oco6eHHOCTH CTpoeHUs DYHKUMMU
1 | O6onouyka

2 | MeMbpaHa

3 UuTonna3sma

4 | dapo

5 Xnoponnactbl

6 XpomonnacThl

7 | Nenkonnactbl

8 | MutoxoHapum

9 | Annapat ['onbaxu
10 | JInsocombl
11 | Bakyonu

12 | 2NC

13 | Pubocomsl
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bBuonorund
TECT
KnetouHoe cTpoeHue opraHu3MoB
Bonpoc BapuaHTbl OTBETOB
1 [ng Knetku 3Toro 1. MuTOXOHApPUI
= — opraHu3ma xa- 2. KnetoyHoro ueHTpa
| .’ ) PaKTEPHO Ha/u- 3. Aapa
’ o yme 4. Mnactng,
o o
3 N ,,/
2 Kakoit cTpykTyp- 1. Annapat ['onbaxu
HbIl 2. KnetoyHas membpaHa
KoMNOHeHT Kknet- 3. 2nC
Kn 4, LleHTpuonu
n3obpaxeH Ha
pUCYHKE?
3 B )XMBOTHOM 1. MutoxoHnzpwui
KneTke OTCyTCTBY- 2. KneTouyHoro ueHTpa
toT: 3. Mnactna
4. dopa
4 Ha pubocomax B 1. benku
knetke obpasy- 2. Xupbl
loTCA: 3. DHepruio
4. Yrnesoabl
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3
)

KBAHTOPMNYM

lMpodonxeHue

BapuaHTbl 0TBETOB

K opraHomaam
KNeTKu ABYMEM-
6paHHoro crpoe-
HWS OTHOCAIT:

1. Jln3ocomsl

2. MutoxoHapum
3. Pnbocombli

4. 2MNC

Onpepenute

1. annapat lonbaxu

CTPYKTYpYy KneT-
KW, n3obpaxeH-
HYIO Ha pUCYHKe

2. MeMbpaHa KneTKn ¢
rTIMKOKANEKCOM

3. MeMbpaHa KneTKn ¢
K/IETOYHOMN CTEHKOM

4. 3HAonnasMaTnyeckas

ceTb

7 K opraHounaam 1. JInzocomsl
KNETKN ABYMEM- 2. MuToxoHapun
HpaHHoro crtpoe- 3. Pnbocombl
HUS OTHOCAT: 4. JMC

OcyuiecTBuTe MHOXXECTBEHHbI! BbI6GOp (ABa BEpHbIX OTBETA U3 LUECTH)

8 HazosuTe YacTu 1. Ctpoma
xnoponnacra, rae 2. Pnbocomel
npoucxoauT ¢o- 3. ['paHbl
TOCUHTES: 4. Tunakouapl

5. BknioyeHus kpaxmana
6. Konbuesast AHK
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Bonpoc BapuaHTbl OTBETOB
YcTraHOBUTe COOTBETCTBUE

9 YcTaHoBUTE COOT- 1. MuToxoHAapwus
BETCTBME MeXAay 2. napgkas 2MC
PUCYHKOM C U30- 3. Mnactnaa
bpaxeHuem opra- 4, Annapat Fonbaxm
HoMZa u ero Ha-
3BaHVEM

YcraHOoBUTE NpaBU/IbHYIO NOC/EeA0BaTes/IbHOCTb

10 lMpouecc cuHTe3a 1. TpaHckpunumsa
6enka npoxoant 2. Bbixoa nPHK u3 agpa
cnegyrowme aTa- B uMTOnnasmy
Mbl. 3. Obpa3zoBaHue  KOM-

nnekca Pnbocoma-nPHK
4, [locTaBka aMWHOKWC-
NOT K MeCTy cuHTe3a beska
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JlabopatopHasa pa6ora N2 3

«MnasMonus n gennasmMonun3 B KJ1IeTKax pacTeHnin»

TeopeTnyeckasn 4yacrtb

Mnasmonuz — 3T0 OTAENEHWe npoTonnacta (KMBOE COAEPXMMOE PacTUTENbHOW KNeTku) OT
KNETOYHOM CTEKM pacTUTENIbHOMN KNETKN BCAeACTBUE NoTepU Boabl. O6bIYHO NpoLIece nNia3mo-
nun3a 0bpaTM 1 He NPUYUHSET 3HAUYUTENBHOrO Bpeaa KneTke. BocctaHoBneHme obbéMa LnTo-
nna3mbl 40 UCXOAHOIO YPOBHSA NpU NEPEHOCE KNETOK B YMCTYIO BOAY UK pacTBop ¢ bonee Bbi-
COKMM BOAHbIM MOTEHLMANOM Ha3blBAKOT 0ensia3Mo/IU30OM.

JNabopaTopHoe n3yyeHune npouecca niasmMonmsa Ha npuMepe pacTUTeNbHbIX KNEeTOK KOXK-
Libl IyKa, NMO3BO/MSIET U3YUYNUTb OCHOBHbIE CBOWCTBA KNETOYHON MEMOpaHbI, @ TaKXXe NMpPOBECTY
CPABHUTESbHbIV aHaNM3 MeXAY KNETKaMU PACTEHUI U XXUBOTHbIX.

NS M3yyeHuns nna3mMosnn3a MOXHO MCNOb30BaTh pa3Hble copTa Siyka (6enbii U KpacHbIi).
B 3aBucuMocTH OT BbibpaHHOrO copTa onpeaenseTcs HeobxoaAMMOCTb MCMONb30BaHMS Kpacu -
Tens. Ecnu ans npuroToBReHWst MUKponpenapaTta WUCromb3yeTcs KPacHbI COpT iyka pendyaToro
(Alliumcepa), TO KpacuTenb He HyxeH. Bo BTOpOM ciiyyae Koraa ucnonb3yetcst 6enblit copt ny-
Ka, Nyylle BCEro roToBUTb BPEMEHHbIE NpenapaThl, ¢ A0baBAeHMEM MOAa B UCXOAHBIN BOAHbIA
pacTBop. [Ang BM3yanu3auumn nna3Monmsa B kneTke ncnonb3ytoT pactsop NaCl B MasbIX KOH-
LeHTpaumsX.

MpUYMHON NNa3Monu3a SABNSETCS NOHWMXKEHWE BOAHOrO NOTEHLUMaNa pacTBopa, B KOTOPOM
HaxoasaTCa KNeTku nyka. B cneacTeue yero BoAa MOKMAAET Mpeaensbl KNeTKW U NpoTonnacT oT-
CTaEeT OT KNETOYHOW CTeHKU. ECnM BOAHBIA NMOTEHUMAN KNETKM U pacTBOpa BbIPOBHATb, TO NpO-
TONNACT BOCCTAHOBUT CBOM OOBEM M MPOM3OMAET AennasmMonus. Mpu NPOAOIKMTENBHOM Nnas-
MONK3€e BO3MOXHO HapyLleHue NpPOHMLAEMOCT MeMbpaH KNeToK W Kak CnefcTsBue, OTCYTCTBME
Aennasmonusa.

MpakTnyeckas 4yactb

Lenb pa6oTtbi: 13y4nTb CBOUCTBO MONYMNPOHULAEMOCTM KNETOYHOW MEMOpPaHbI.

O6opyaoBaHmne n Marepmasibl: NpeaMeTHble CTeka, NOKPOBHbIE CTeKNa, npenapoBab-
Has wrna, NWHUET, nuneTka, pactBop voaa, pactBop NaCl, auctunnuposaHHas Boaa, GUNLTPO-
BanbHaa bymara, MMKpPOCKONM, COYHbIE Yellymn fyKa.

TexHuka 6e3onacHocTH

1. MNepepn Hayanom paboTbl ocBoboaMTe paboyee MecTo OT NOCTOPOHHWUX NPEeAMETOB.

2. CobntofanTe 0CTOPOXHOCTb Npu paboTe ¢ npenapoBasibHbIMK UrNaMu, NPEAMETHLIMU U
MOKPOBHbIMK CTEKNAMu BO n3bexaHne yKonoB U NOpe3oB..

3. He ponyckanTe nonaaaHvs KpacuTenst Ha KOXY, rna3a U oAexay.

4, Mpuctynante K paboTe TONbKO TOrAa, Koraa y6eanTech B UCNPABHOCTM MMKpOCKona. Touy-
HO BbINONHAWTE YKa3aHUs y4yuTens npu pabote C HUM B OTHOLLEHWW NOpSAaKa AEACTBUN,

5. 1o oOKOHYaHMK paboTbl NpuBeAMTE B NOPSAOK paboyee MecTo.

Xop pa6oTbl:

MpurotosneHne MMKponpenapaTos

1. Ha npeagMeTHOE CTEKNO HAaHeCTu Kana BoAbl C MOMOLLbI0 aBTOMAaTUYECKOro 4o3aTopa
NN 06bIKHOBEHHOW NMUMNETKM.

2. HeobxoanMMo OTAENUTb TOHKYIO KOXWLY OT Yellyn nyka.

3. MoMecTUTb B Kano BOAbl HA NPeAMETHOM CTeK/e KOXMUUY NlyKa M akKypaTHO pacnpaBuTb
npenapoBanbHOW UrMOKN, HAKPbITb MOKPOBHbLIM CTEKOM.

4, Hactpounte Mukpockon. CTONMK [OMKeEH 6biTb ONYLLEH, CBET CPOKYCUPOBAH B OKYJISIPE,
AnadparMa nosHOCTbIO OTKPLITA, YCTAHOBNEHO Manoe yeennyenue (4x10).

5. PasmectuTe MUKponpenapaT Ha NPeAMETHOM CTOJIMKE U NOAHUMUTE ero A0 KoHua. lNpu
3TOM cneauTe, YTobbl NOKPOBHOE CTEKO U 06BEKTUB HE CONMPUKOCHYNCD.

B coaoepxaHue 167




Q7 KBAHTOPUMYM BEMOJIOrnUsA

6. [naas B OKynsp, MeAIEHHO C NMOMOLLbIO MaKpPOBMHTA OMyCKanTe CTONMK A0 MOSBNEHNS
YETKOro n3obpaxkeHus.

7. PaccMoTpuTE COCTOSIHME NPOTONIACTa MO OTHOLUEHMIO K KIETOYHOW CTEKe Npu 60M1bLIOM
yBenmyeHun (10x10), ncnonb3yst MUKPOBUHT ANl HAaCTOMKM Pe3KOCTW. 3apucymTe MUKponpena-
paT c 0603HaYeHneM BCeX BUAMMBIX OPraHOMAOB KNETKM UCMOSb3yst pUcyHOK N2 1.

8. MpousseanTe nnasmonus: kanito pacteopa NaCl nMneTKoi nepeHecTy K Kpato NOKpOB-
HOrO CTeKNa, @ C NPOTUBOMONOXHOWM CTOPOHbI OTTSIHYTb XWUAKOCTb (DMIbTPOBAHHOW ByMaroil.

9. PaccMOTpuTe M3MEHEHMs, Npon3oLweaLlne B KneTKax, Takke npu 601bLwoM yBENUYEHNN
(10x10). 3apucyiiTe MMKponpenapaT MCNob3yst pUcyHok NQ 2.

10. MpousBeanTe AeNNA3MONM3: Kanao AUCTUAIMPOBAHHON BOAbI HAHECUTE Ha Kpaii no-
KPOBHOIO CTEKNA, @ C NPOTMUBOMOJIOXHOW CTOPOHbI HEOOXOANMO OTTSIHYTb XUAKOCTb DUNBLTPO-
BaHHoOW Bymaroi.

11. CnpenanTte onucaHve NpoLeccoB, MPOUCXOASALMX B KNETKaxX B FMNEPTOHUYECKOM U r1no-
TOHWUYECKOM pacTBOpaXx.

O6parure BHMMaH#ue!

B pamkax LIKONbHOW NabopaTopHOM paboThl YA0OHee BCEro MCrMonb3oBaTh KPaCHbIN copT
NyKa, He TpaTs BPEMS Ha NMPUroTOBNEHME PacTBOpa C KpacuTeneMm. Ecnu Bbl pelumte paboTath C
6enbiM COpTOM NyKa, TO ANS NPUroTOBNEHME LIUTONOTMYECKOr0 KpacuTens K 5 Mn BOAHOro pac-
TBOpa A06aBbTe 2 Kanau pacTeopa ioaa. Ans Toro, YTobbl NPOU3oLEN NPOLIECC AENIA3MOK-
33 Nlyylle BCEro MCnosb30BaTbh PacTBOP AUCTUAIMPOBAHHON BOAbI, HO, €CIM €€ HET, MOXHO
MCNoNb30BaTb BOAOMPOBOAHY!HO.

NMpeacTaBneHue pesynbTaTtoB HabnoaeHwi

Puc. 1.

BbiBOAbI

Cchopmynupymnte BbIBOALI MO BOMPOCAM:

1. Kakve u3MeHeHusi MpoucxoasaT C MPOTOMIAcTOM pacTuTeNbHoW knetku B pactBope NaCl?

2. Kakve “3MeHeHUs NponcxoasT C KNeTKON B AUCTUNNMPOBAHHON Boae?

3. bnarogaps kakov 0CO6EHHOCTH KNETOUYHOW CTPYKTYPbI, COXpaHseTcst hopMa pacTUTENb-
HOW KNETKM B NpoLiecce nia3Mosnm3a?
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KoHTponbHble BOMpOCHI
1. B KakoM pacTBope 06bEM NPOTONIACTa YMEHbLUAETCS:

a) M30TOHUYECKNIA; B) rMNEPTOHNYECKMN;
6) rMNOTOHUYECKNIA; ) pacTBOp He BAWsET.
OTBET: B

2. Hannume kakoro opraHouaa obecneymBaeT coOXpaHeHWe GOpMbl PacTUTENbHON KNETKM
npw noTepe Bnaru:

a) BA3Kas uMTONnasMa B) NnacTmabl
6) nna3monemma I) KNeToYHas CTeHKa
OTBET: I

3. Kakue otnnyms umeet 060104Ka PacTUTENbHOW U XUBOTHOW KNETKU. YKaxuTe He MeHee
2-yX 0CObeHHOCTEN:

OTBeT:

1. Y pacTUTENbHON KNETKW UMEETCS KNETOYHast CTEHKA M3 LIENNHOM03bl U NIa3MOAECMbI, KO-
TOpble 06bEANHSAIOT COAEPKMMOE BCEX NPOTONNACTOB PaCTUTENbHbIX KNETOK.

2. Y XMBOTHOM KNETKM UMEETCS TIMKOKANMKC Ha MOBEPXHOCTM MeMOpaHbl, @ KNeToYHas
CTEHKa OTCYTCTBYET.

JlabopaTopHasa pa6orta N2 4

«0Cc06eHHOCTN pa3BUTHS CMOPOBbLIX pPacTeHUH>»

TeopeTnyeckasn 4yacrtb

JKM3HEHHbIN UMKN NanopoTHMUKA (NMpUMeEp: WWTOBHUK MYXCKOM) MpeAcTaBnsieT cobon yepe-
AoBaHWe 6ecrnonoro U NonoBoro NOKoAeHU!. JOMUHUPYIOLLMM MOKONIEHWUEM SIBASIETCS CMOPO-
¢uT. Ha cneunanuanpoBaHHbIX IUCTbSAX — BalsiX, Pa3BMUBALOTCS COPYChl (CKOMNEHUS CropaH-
rMeB). ITU CKOMMIEHUSI HAaXOASTCS Ha HUXXHEW CTOPOHE Bain. B criopaHrusx nyTtém Meiosa
dopmupytoTcs cnopbl. C NOMOLLbIO KOMbLA COpaHra cnopbl padbpackiBatoTcs U B 6naronpu-
STHbIX YCNOBKSIX NpopacTatoT. M3 cnop pa3smnBaeTcs NosioBoe NokoneHue (3apocTok), npea-
CTaBNEHHOE 3eN1eHOV NNACTUHKOW AMaMETPOM OKOJI0 1 cM. 3apOCTOK HE PacyNeHEH Ha OpraHbl
1 HE MMEET KOpHen (ecTb pu3onabl). Ha HUXKHEN CTOPOHE 3apocTKa hOPMMPYHOTCS MYXKCKUE U
)XEHCKME MOM0Bble OpraHbl (aHTEPUAWMM WU apXeroHWK), B KOTOPbIX MUTO30M Pa3BMBAIOTCS rame-
Tbl. O4HWUM M3 BaXKHEWLIMX U HEOOXOAMUMBIX YCIOBWIA ANS CMSIHUS MONOBbIX KNETOK SABNSETCS
Bofda. bnarogaps kanenbHoW Bnaru, cCnepMaTo30ouibl NEPENbIBAOT K apXErOHUSM W OMNNOAOT-
BOPSIIOT AWLEKNETKY. M3 06pa3oBaBLIENCS 3UrOTbl pa3BMBAETCS MOSIOAOM CrnopoduT. Monoaoi
3apoAblw NoTpebnseT nuTaTeNbHble BelecTBa U3 3apoCTKa A0 TeX Nop, MoKa Yy Hero He cdop-
MUPYIOTCS COBCTBEHHbIE NINCTbS U KOPHM.

JlabopaTtopHoe M3yyeHue LMKIa pa3BuTis NanopoTHWKA, NO3BOASET HArnsAHO pa3obpaThb BCe
OCHOBHblE CTaauM pa3BUTMS pacTeHus. MosBNSETCS BO3MOXHOCTb BbIIBUTb YepTbl MOP(O-aHaTo-
MMYECKOro CXOACTBA C HW3LUMMMW PAacTEHUsIMK, @ TaKxe onpeaenuTb apoMopdo3bl, Brepeble nos-
BMBLUMECS Y CMOPOBLIX pacTeHUN. MpaKkTUKO-OPUEHTUPOBAHHBIN NOAXOA CNOCO6CTBYET Hanbonee
KayeCTBEHHOMY pa3bopy AaHHOM TEMbI, NPX NOArOTOBKE K 9K3aMEHALMOHHbIM paboTaM.

MpakTnyeckas yactb

Lenb pabotbi: 13yunTb pa3suTue cnopoduta 1 raMetoduta CropoBbIX pacTEHUM.

O6opynoBaHne M Marepmasibl: NpeaMeTHbIE CTEKA, NOKPOBHbIE CTeKNa, HOYTOYK, 6UHO-
KyNsipHbI MUKPOCKOM, Kamepa, npenapaTt CnopaHrui nanopoTHUKA, npenapaTt nonepeyHbii
Cpe3 ICTa NanopoTHMKa, NpenapaT 3apoCTOK NanopoTHMKaA.

TexHuka 6e3onacHoCTH

1. Nepea HayanoM paboTbl 0cBO6OAUTE paboyee MeCTO OT NOCTOPOHHUX NPeAMETOB.

2. Cobntogalite 0CTOPOXHOCTbL Npu paboTe ¢ NpeaMETHLIMU U MOKPOBHbLIMU CTEKNAMM BO
n3bexxaHne nopesos.
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3. MpucTynanTe Kk paboTte TONbKO TOrAa, Koraa ybeanTech B UCMPaBHOCTY MUKpOCKOMa. Tou-
HO BbINOJHANTE YKa3aHWs yuuTens npu pabote C HUM B OTHOLLUEHMM MOpsiAKa AENCTBUN.

4, o oKOHYaHuUK paboTbl NpuBeaAnUTE B NOPSAAOK paboyee MecTo.

Xop pabotbi:

PaboTta c MMkponpenapaTtamu

1. Hactpowte Mukpockon. CTOnuK JOMKeH BbiTb ONnyLleH, CBET CHOKYCMPOBaH B OKYJISIPE,
avadparMa nosHOCTbIO OTKPbITA, YCTAHOBEHO Manoe ysenndeHue (4 10).

2. PasmectuTe MukponpenapaTt Ha NpeaMeTHOM CTONMKE U MOAHUMUTE ero A0 KoHua. Npu
3TOM CneauTe, YToObl MOKPOBHOE CTEK/O U 0OBLEKTUB HE CONMPUKOCHYUCH.

3. napsa B oKynsp, MEANEHHO C MOMOLLbI0 MaKpPOBMHTA OMyCKalTe CTONNK A0 MOSIBAEHMUS
YETKOro n3obpaxeHus.

4, PaccmoTpuTe Mukponpenapat npu 6onbliom ysennyeHumn (10+10), ncnonblys MUKpO-
BWHT ANS HACTOMKM pe3KocTu. U3yunte Mopdonornyeckme 0Co6eHHOCTU CTPOEHUS CNOpPaHrus
nanopoTHuKa. BeinonHute 3aaaHue NQ 2 (nyHkT N21—4).

5. MpoBeanTe cCMeHy MUKpornpenapaTa. HeobxoanMo onycTUTb NPeAMETHbIN CTONMMUK, OT-
XaTb Nanky Gukcauum NpeaMeTHOro CTekna 1 akkypaTHO 3a 60KOBble CTOPOHbI CTEKa U3bsATb
MUKponpenapar.

6. YCTaHOBUTE Cneaytowumii Mukponpenapat, Ha 6onbwom yeenuyeHun (10: 10) paccmoTpu- Te
CTpOEHWe Baliv NanopoTHMKa. BbinonHute 3agaHue NQ 2 (nyHkT N25—8).

7. YcTaHOBUTE CrieayloWwmuin Mukponpenapart, Ha 6onbluoM yeenndyeHun (10 10) paccMoTpu- Te
CTPOEeHMe 3apOoCTKa NanopoTHUKa. BeinonHuTe 3agaHne NO 3.

8. CaenaiiTe onucaHune NpoLEeccoB, NPOMCXOASILLMX B CTPYKTYpax NanopoTHMKA Ha pa3HbiX
CTafMAX XXMU3HEHHOrO UMKNa.

O6bpaTtute BHMMaHue!
XpPOMOCOMHBIN Habop HOXKM, KOMbL@ CMOPaHrusi, MnaueHTbl, MHAY3US W Balu AWUNNOWAHBIN
(2 n), a cnop rannounaHsbii (n).

NMpeacTaBneHue pe3ynbTaToB HabnoaeHui
3apaHue 1. Caenaiite COOTBETCTBYIOLLME NOAMMUCH.
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3apaHume 2. PaccMoTpuTe MUKpONpenapaT COPOroHUst M CAENanTe cneayolme noanucu:
HOXKa CMOpaHrus, KOMbLO CMOPaHrusl, YCTbe, CMOpbl, MAALEHTa, MHAY3WA, CNopaHriu, BaMs.

CnopaHruun nanopoTHUKa Copyc

1) 2) 3) 4)

5) 6) 7) 8)

3apaHue 3. PaccMoTpUTE MUKpOMpenapaT 3apoCTOK NanopoTHKUKA U MUKpodoTorpaduto
Monogoro cnopoduTa. CaenaiTe cneaytoLime NOANUCK: CNIOEBULLE, PU3OUbI, QPXETOHUM, aH-
Tepuanu.

3apoCTOK NanopoTHUKa Monogoii cnopohut

1) 2)
3) 4)
BbiBOAbI

1. KakoBa yHKUMA MHAY3NA?

2. [Ang yero Heob6xo0AMMO KONbLO CNOPaHrus?

3. [ne obpasytoTcst raMeThbl Y NanopoTHMKA?

4. Kak NpoucxXoauT NosioBoe pa3MHOXEHMWE Y NanopOTHUKOB?
5. T'ae obpasytoTcs cnopbl Y NanopoTHUKA?

6. ['ne obpasyeTcs 3apoablLl HOBOroO pacTeHuMs y NanopoTHMKa?
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KoHTponbHble BOMPOCHI
1. OnpenenuTb XpOMOCOMHbIM HAabop 3apoCTKa NanopoTHMKA?
OTBeT: rannounaHsin (n).

2. Bce npuBeAEHHbIE HUXE XapaKTEPUCTUKW, KPOME ABYX, WCMONb3YIOT ANS ONUCAHWS XMK3-
HEHHOr0 LMK/Ia NanopoTHWKa. OnpeaenuTe ABe XxapaKTEPUCTUKK, «BbiNagatowme» 3 obuero
cnmcka.

1) copycbl NpUKPLITbI UHAY3UEM

2) 13 cnopbl pa3BMBAETCA NPeapoCcToK (MPOTOHEMA)

3) cnopaHrumn pa3BMBatoTCS Ha Bawisix

4) apXeroHnn v aHTepuaMM Pa3BMBAIOTCA HA Pa3HbIX raMeToduTax

5) 13 cnopbl pa3BMBAETCS 3apOCTOK

OtBeT: 2, 4.

3. YcTaHOBMTE COOTBETCTBME MEXAY CTPYKTYpPaMM NanopoTHMKA U HabopoM XpOMOCOM: K
KaXaoW Mo3vUMW, OaHHOW B MepBOM cTonbue, noabepute COOTBETCTBYIOLLYIO MO3WLMIO M3 BTO-
poro cronbua.

CTPYKTYPbI MANOPOTHNKA HABOP XPOMOCOM
A) Balis 1) rannouaHbIn
B) pusonabl 3apocTka 2) AMNNOWAHBI

B) kneTku KopHeBULa
) KNETKU apXeroHus

) cnopa
3anuwuTe undpsl B Tabnuuy Noa COOTBETCTBYIOLWMMMU ByKBaMM.

A b B r A

JlabopaTtopHas pa6orta N2 5

CpaBHUTENbHAs XapaKTePUCTUKA OAHOK/IETOYHbIX OPraHM3MOB

TeopeTnyeckue ceeaeHus

K npocTenwmnm OTHOCATCS OAHOKIETOYHble OpraHM3Mbl, BCTpeyaloTcs npakTUYeckn BO BCEX
cpeaax obuTaHusa: BoAHasi, NOYBEHHASA, OpraHU3MeHHas. Pa3mepbl Tena MOryT CUbHO Bapby-
poBaTb, Hanbonee menkue 6yayt 2—15 MkM, 60nbLWNHCTBO OT 50 Ao 150 MKM, @ ecTb HacTos-
wme «ruraHTbl». MHPy3opum poaa Busaria okono 1,5 MM B anunHy, rperapuHa Porospora
gigantea oo 1 cM, a pakoBMHbI HOKOTOPbIX hopaMuHUbEp AOCTUraloT anameTpa 5—6 cm.
KneTka npocTenwero SBnseTCs CaMOCTOATENbHbIM OPraH3MOM, KOTOPOMY CBOWCTBEHHbI BCE
XXM3HEHHble PYHKUMW: 0bMeH BeLecTB, ABWXKEHWE pa3apaXKMMOCTb, pa3MHOXeHne. OanH 13
KpUTEpMEB, N0 KOTOPOMY KnaccubuumpoBanu npoctenwmnx 6uin cnocod nx nepeauxeHus.
[1BYXXeHne OAHOKNETOYHOro OpraHn3Ma OCyLEeCTBSAETCA C MOMOLLbIO pa3HbiX OPraHoOUAoB U
BbIPOCTOB LUMTOMMA3Mbl. Y CapKOLOBbIX ANA MEPeABUXXEHUS U 3axBaTta NuwM npu HeobXxoLnMo-
CT1 06pa3ytoTcs NOXHOHOXKM — nceBaonoann. OHM nNpeacTaBnstoT cO60M BbIPOCTbI LMUTO-
nna3smbl, yKpenneHHble BOMOKHAaMKN uuTockeneTa. XXryTukoBble nepeaBuraioTcs C NOMOLLbIO
OAHOMO UMW HECKOJTbKMX XXIYTUKOB, @ MHGY30pun — Bnarogaps MHOrOUYUCIEHHBIM PECHUYKAM.

Ba)kHEMLINM YCNOBMEM ANS XU3HW NPOCTEMLIMX OPraHM3MOB SABASETCS HANMUME XUAKOW
cpefbl (Boaa, BNara noysbl, KPOBb, MEXKIETOYHAS XUAKOCTb M Ap.). BONbWWUHCTBO U3 HUX —
CBO6OAHO XMBYLLME OpraHW3Mbl, XapakTepusyrowmecs pasnnyHbiMu cnocobamu nepeasuxe-
HUs. Takxe B Mpupofe BCTPeYaloTcs U napasutuyeckue rpynnbl. MHOrMe U3 HUX BO3byauTenw
TSKENbIX 3ab0NeBaHM YenoBeka, HanpuMep, nJaasmoduu Bbi3blBaloLMe 60Ne3Hb — Manspuio.
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[ns u3y4yeHus NPOCTEMLLMX MOXHO MCMONb30BaTb MOCTOSIHHbIE MMKpOMpenapaThl, a Tak-
Xe paccMaTpuBaTb BOAHbIE pacTBOPbLI U3 NPUPOAHLIX BOAOEMOB. bnarogapst GUKCMpoBaHHbIM
MUKpOnpenapaTaM BO3MOXHO PaCCMOTPETb BHYTPEHHIOK CTPYKTYPY KNETOK NPOCTENLIMNX Op-
raHW3MOB, OHAKO BPEMEHHbIE MUKpOMNpenapaThl MOryT ObiTb NPUrOTOBMEHbI KaK YyYeHUKaMu
Ha 3aHATMAX, TaK U YUUTENIAMU NPU MOATOTOBKE K 3aHATMAM. [Ans NpUroTOB/IEHUS MUKpOMpena-
paToB C XMBbIMW OpraHM3Mamu yaobHee BCEro MCrnonb30BaTh BOAY M3 NPYAOB UK 03Ep C Op-
raHWMYECKOWN B3BEChHIHO.

MpakTnyeckaa yacrb

Lenb paboTtbi: 13y4nTb 0COBEHHOCTM CTPOEHUSI U XKU3HEAESTENbHOCTU MPOCTEMLLMX
(Protozoa).

O6opyaoBaHune n Marepmasibl: NpeaMeTHble CTeKNa, MOKPOBHbIE CTEKNa, NpenapoBasib-
Has urna, NUHUET, NuneTka, unbTpoBanbHas bymara, MMKPOCKON, MUKponpenapaT UHPY30-
pus-Tydenbka, 3BrNeHa, MEPHbIV CTakaH C BOAOW M3 NPUMPOAHOro BOAOEMA, BaTa.

TexHuka 6e3onacHoOCTH

1. Nepea HayanomM paboTbl 0cBO6OAUTE paboyee MECTO OT NOCTOPOHHUX NPEAMETOB.

2. CobniopaiiTe 0CTOPOXHOCTb NpY paboTe C NpenapoBaNibHbIMK UrMaMu, NPEAMETHbIMU U1
MOKPOBHbIMK CTEKNAMK BO M3bexaHue yKonoB U NOpe3os.

4, NpucTynaitTe K paboTte TONbKO TOrAa, Koraa ybeauTech B UCMPaBHOCTM MUKpockona. Tou-
HO BbINONMHSITE YKa3aHus yyuTens npu pabote C HAM B OTHOLUEHWUM NOPsiAKa AENCTBUMN.

5. Mo okoH4YaHuM paboTbl NpuBEAUTE B NOPSAOK paboyee MecTo.

Xop pa6orbl:

Yactb 1. MpurotoBneHne BpeMeHHbIX MMKponpenapaTos (npu pabote ¢ rotoBbIMU
MUKponpenapaTtaMm nepexoaute cpasy Ko BTOpoi YacTtu pa6oTbl)

1. Ha npeaMeTHOe CTEKN0 HAHECTM Kanso BOAHOro pacTeopa (BOAOEM, akBapuyM v ap.) €
MOMOLLbIO 0ObIKHOBEHHOW MUMNETKM.

2. MomecTunTe B Kano BOAbl HA NPeAMETHOM CTeK/1e HECKONbKO BO/TOKOH BaTbl, 3aTEM aK-
KypaTHO pacnpefenuTb UX Mo Karnje npenapoBaibHOM MO M HAKPbITb MOKPOBHBIM CTEK/IOM.

3. Hactponte Mukpockon. CTonuk AonxeH 6biTb OMNyLLEeH, CBET CPOKYCMPOBaH B OKYNspe,
Avadparma nosHOCTbIO OTKPbITa, YCTAHOBMIEHO Masioe yBennyeHue (4 10).

O6bpaTtute BHMMaHue!

[N NpuroToOBNEHNS BPEMEHHbIX MUKPOMPENapaToB C MPOCTEMWMMM, MOXHO WCMOMb30BaTb
He TONbKO BOAY M3 BOAOEMOB, HO M aKBapWUyMHYIO BOAY Wnu pa3Bectvt B 50 M BOAONPOBOAHO
BOAbl 1 CTONOBYIO NOXKY LLBETOYHOMO rpyHTa (M3 ropluka B KOTOPOM AaBHO Npou3pacTaeT pac-
TeHue). Jlyywe cpasy npuroToBUTb 5—8 npeAMeTHbIX CTEKON Ha KOTOPbIE Bbl HAHECETE Kan/u
BOAbI, YTOObI YBE/IMYMUTb LUAHCHI HA HAaX0XAEHWE NPOCTENLINX. BaTHble BONOKHa HEOBXOANMBI
ANS YMEHbLUEHUS CKOPOCTU NnepeaBMXeHns OpraHn3MoB B Kanne BoAbl. ECnn 3T0 He nomora-
€T, C NMOMOLLbIO DUILTPOBANBLHON ByMaru HYXXHO YMEHbLUNTb 06bEM XUAKOCTY.

YacTtb 2. PaboTa ¢ MMKponpenapaTtaMu

4, Hactpounte Mukpockon. CTONUK A0MXEH 6bITb OMNYLLEH, CBET CHOKYCMPOBAH B OKYNSpE,
Aviadparma NnonHOCTbIO OTKPbITA, YCTAHOBIEHO Manoe yBenuyenue (4x10).

5. PasmectuTe MMKponpenapaTt Ha NPeAMETHOM CTOIMKE U NOAHUMKUTE ero A0 KoHua. Mpw
3TOM cneauTe, YTobbl MOKPOBHOE CTEK/O U 06BLEKTUB HE CONPUKOCHYINCH.

6. [nsaas B OKynsp, MeaneHHo C NOMOLLbI0 MaKpOBMHTA OMYyCKanUTe CTONIMK A0 NOSIBEHUS
YETKOro n3obpaxkeHus.

7. PaccmoTpuTe MUKponpenapaTt. Hamaute KneTku npoCcTenLmx.

8. PaccMoTpuTe CTPYKTYpY KNeTok npu 6onbwomM ysennyeHnn (10x10), ncnonb3ys MUKpo-
BWUHT N5 HACTOMKM Pe3KOCTW. 3apuCyMTe CTPOEHWE 3BrNIEHbI B COOTBETCTBYIOLLEN SUENKE Ta-
6nnubl NO 1.
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9. MpoBeanTe cMeHy MUKponpenapata. HeobxoanmMo onyCTUTb NpPeaMETHBIN CTOMMK, OT-
XaTb lanku QuKcaumm NpeaMeTHOro CTek1a n akkypaTHO 3a 60KOBbIE CTOPOHbI CTEK/A U3bSTb
MUKponpenapar.

10. YcTaHoBUTE cneayowmii Mukponpenapat (MHdy3opus-Tydenbka), Ha 60nbLIOM YBENK-
yeHumn (10- 10) paccMOTpUTE CTPOEHUE OpraHu3Ma. 3apucyinTe MHdY30pui0 B COOTBETCTBY!HO-
wen auerike Tabnmupl N2 1.

11. MNMpoBeanTe CPaBHUTENbHbIA aHANN3 CTPOEHUSI KNETOK MNPOCTEMLIMX OpraHM3MOB U 3a-
nonHuTe Tabnuuy N2 3, onmpasch Ha pucyHku N21—3,

MpeacTaBneHune pe3ynbTaToB HabnroaeHum

3apaHue 1. PaccMOTpeTb MUKponpenapaTbl O4HOKNIETOUYHbIX OPraHU3MOB U BbISIBUTb MX
CTPYKTYPHO-(DYHKLMOHaNbHbIe 0COBEHHOCTW. 3anonHWUTL Tabnmuy NQ 1.

Tabauuya 1
CTpoeHue NpocTeNLLnx opraHU3MoB

PucyHoK MMKponpenapaTta OnuncaHne KNeTOYHbIX CTPYKTYp

3BrneHa

NHpy30pusa-Tydenska
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2. Vicnonb3ys MaTtepuasnbl yyebHMKa M TEOPETUYECKYIO YacTb AaHHOW paboTbl 3anoNHUTE
Tabnuuy NO 2.
Tabauya 2

OCO6EHHOCTN XU3HEAEATENBHOCTM NPOCTENLLNX

MpocTeiiwine ®dopma Tena Tvun nutanus MepeasmxeHune

AMéEba 06bIKHOBEHHAs

SBrneHa 3enéHas

NHdy30pnsa-Tydenbka

3. CpaBHWTE OLHOK/IETOYHBIX OPraHM3MoB no pucyHkaMm N21—3 (Hanuume unm oTCyTCTBME
npu3Haka 0603HaubTe 3HAKOM + MK —) U 3anofiHUTe Tabnuyy N2 3.

Puc.1. AMéba Puc. 2. 3BrneHa Puc. 3. MHdy3opus
Tabauya 3
CpaBHUTENbHAs XapaKTEPUCTMKA OAHOKMETOYHbIX
OpraHusmbl
Mpu3HaKM ANS CpaBHEHMS Améba 3Brnexa NHdy3opus -
06bIKHOBEHHas 3eNéHas Tydenbka

KneTtoyHas MembpaHa

LinTonnasma
Anpo
MuwesaputenbHas Bakyosib

CokpaTtutenbHas BaKyo/b

Mnactnabl

CBETOUYBCTBUTENbHbIIA
rnasok (cTurma)

OpraHennsl aBuxeHus

BbiBOAbI

1. YTo 0bLiero y 0OAHOKNETOYHbIX XXMBOTHbIX?

2. YeM OHM OTNINYAIOTCA U3yyaeMble 0ObEKTbI?

3. Kakve cyllecTBytoT OpraHennbl nepeaBuxXeHUs y NpoCTeLmnX?

4, C NOMOLLbIO YEr0 OCYLLECTBASAETCS OCMOPEryNALMS y NPOCTENLNX?
5. Kak pa3nuyaloTcs uccnegyemole 06beKTbl MO TUMY NUTaHUSA?
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KoHTponbHble BOMPOCHI

1. Kakne uepTbl CTpOeHMs MHGY30pun-Ty(denbKu CBUAETENLCTBYIOT 06 YCNOXHEHWUM CTpoe-
HWUS AAHHOrO OpraHn3Ma no CPaBHEHWIO C APYrUMM U3YYaeMbIMU OpraHu3Mamn?

OTBET: SAEPHbIN fyannsM, HECKONbKO COKPATUTENbHbIX BaKyonen, TPMXOUMCTbI (Kak ane-
MEHT OXOTbl MW 3aLLMTbI), NOPOLINLA.

2. MNepensmxeHne aMédbl OCYLLECTBNSETCS C MOMOLLbIO:
1. Mapanoawni

2. MceBoponoaui

3. PecHnyek

4. XrytTukos

OtBeT: 2.

/3 nepeuncneHHbiX OpraHoOMAOB UMEKTCS Y MHMY30pUKM M OTCYTCTBYIOT Yy aMEbbl

Aapo

PecHu4kmn

TpuxouncTol

JIO>XHOHOLLIKU

lMuweBsaputenbHas Bakyosib

MNennukyna

. Mopowwnua

OTBeT 2,3,6,7.

3. YcTaHOBWTE COOTBETCTBME MEXAY OpraHM3MaMu U UX XapakTepUCTMKOW: K KaXaoun mno-

3UUMM, AaHHOW B MEPBOM CTON6LE, NoabepuTe COOTBETCTBYIOLYIO MO3MLMIO U3 BTOPOro CTOM6-
ua.

NowunhkwWwNDEW

XAPAKTEPUCTUKA OPrAHM13MbI
A) nnactuabl 1) OBrneHa

B) sanepHbIn ayanusm 2) VHdy3opus
B) pecHnuku

N cturma

[) KryTuku

3anuwuTe undpbl B Tabnuuy noa COOTBETCTBYIOWMUMU ByKBaMy.

A b B r A

JlabopaTopHas pabora N2 7

«0Cc06eHHOCTN BHYTPEHHEro CTPOeHUs [0XXAEBOro yepss»

TeopeTnyeckasn 4yacrtb

CemelncTBo pgoxaesbix Yepsen (Lumbricidae) BkntouaeTt okono 200 BMAOB, 60NbLWMHCTBO
ABNAOTCA obuTaTensaMm noysbl. [JOXAEBLIMU YEPBAMU NUTAOTCS MHOTME XUBOTHbLIE: 3emMne-
POMKM, KPOTbI, NArywWKM, NTuubl. Ocobo 3HaUMMO 6MONOrMYeckoe 3HayYeHMe JOXAEBbIX YepBeil
B NoyBoobpa3oBaHun. OHM 3arnaTblBalOT ONaBLUKe NNCTbA U MOYBY, YCKOPSS npouecc popmu-
pOBaHWs rymMycoBoro cnos. MNuiieBapuTenbHas cucteMa yCTpoeHa TakuMm 0bpa3oM, YTo Cro-
cobHa HEMTPanM30BbIBAaTb N'YMUHOBbLIE KMCIOTbI, KOTOPbIE 0OPa3ytoTCs B pe3ynbTaTe pa3fioxe-
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HUS OpraHukmM, bnarogaps U3BECTKOBLIM Xene3aM. B cpeaHen KuLike Ha fopCanbHOM CTOPOHE
pacrnosioXXeHa BHYTPEHHAS NPOAO/bHAsA cknaaka — TUdo30/b, KOTOpas 3HAYUTENIbHO yBENN-
YMBaET NNOLWAAb BCACbiBaHUS NUTATENbHbLIX BEWECTB B KulweyHuKe. CTPYKTYPHOCTb NOYBbLI 3Ha-
UMTENbHO YNyYLLAEeTCs Noc/ae TOro, Kak oHa byaeT NponyLlleHa Yepes3 KULLEYHUK YepBs.

B pamkax n3y4yeHus nonepeyvyHoro cpesa A0XAEBOro YepBsi MHTEPECHO NMPOBECTU CPaBHM -
TeNbHbIX aHaM3 JaHHOr0 MMKponpenapaTta C nonepeyHbIM Cpe3oM M0CKOro Yepes. 3TO Mo-
3BONSIET NPOCNEANTb MOSIBNIEHWE CTPYKTYPHO-(DYHKUMOHANbHbLIX U3MEHEHUS B npoLecce 3B0-
noumn.

MpakTnyeckaa yacrb

Lenb pabotbi: N3yunTb BHYTPEHHEE pa3BUTHE AOXAEBOIO YepBs.

O6opygoBaHne M Marepuasbl: OVHOKYNSPHbIN MWUKPOCKOM, MpenapaT MonepeyHblil
Cpe3 [0XAEBOro YepBs, NpenapaT NonepeYHbin NI0CKOro YepBs.

TexHuka 6e3onacHoCTH

1. Nepepa HayanomM paboTbl 0cBO6OAUTE paboyee MeCTO OT NOCTOPOHHUX NPEAMETOB.

2. Cobntopalite 0CTOPOXHOCTb NMpu paboTe ¢ NpeaMETHbIMU U NMOKPOBHbLIMU CTEKNAMMU BO
n3bexxaHne Nopesos.

3. MpuctynaiTe Kk paboTe TOMbKO TOrAa, Koraa ybeanTech B UCMPaBHOCTM MUKpockona. Tou-
HO BbINONMHSITE YKa3aHus yuynTens npu pabote C HAM B OTHOLUEHWUM NOpsiAKa AENCTBUMN.

4. 1o OKOHYaHWUK paboTbl NpuBeanTE B NOPSIAOK paboyee MecTo.

Xop pa6orbl:

Pabota ¢ MMKkponpenapaTamu

1. Hactpoiite Mukpockon. CTONNK AOMmKeH ObiTb ONyLLeH, CBET CHOKYCMPOBaH B OKYJISIPE,
Aavadparma nosHOCTbIO OTKPbITA, YCTAHOBNEHO Manoe yBenunyeHue (4 10).

2. PasmecTtuTe MUKponpenapaT Ha NpeaMeTHOM CTONINKE U NOAHUMUTE ero A0 KoHua. Mpu
3TOM cneauTe, YTobbl MOKPOBHOE CTEK/0 U 06BEKTUB HE CONMPUKOCHYNUCH.

3. [naas B okynsp, MEANEHHO C MOMOLLbI0 MaKpOBMHTA OMycKalTe CTONMNK A0 MOSIBIEHMS
YETKOro n3obpaxkeHus.

4, PaccmoTpuTe MukponpenapaT npu 6onblom ysenndenun (10: 10), ncnonb3ys MUKpo-
BUHT 418 HAaCTOMKM pe3KoCTH. M3yunTe aHaTOMMUYecKne 0COBEHHOCTM CTPOEHMS LOXAEBOro
yepss. BoinonHuTe 3agaHne N2 1.

5. MpoBeanTe cMeHy MukponpenapaTta. HeobxoaMMo onycTUTb NPeAMETHbLIA CTOSIUK, OT-
XaTb Nanky ukcauum npeaMeTHOro CTekna 1 akkypaTHO 3a 60KOBble CTOPOHbI CTEKIA U3bsTb
MUKpornpenapar.

6. YCTaHOBUTE Cnegylowmini MuKponpenapaT, Ha 6onbwom yBenmyeHun (10:10) paccmoTpu-
Te CTPOeHwue MI0CKOro Yepss. BoinonHute 3agaHune N2 2.

7. CoenaiiTe BbIBOAbI MCX0AS M3 NpoAenaHHbIX HabnoLeHWN.
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MpeacTtaBneHune pes3ynbTaToB HabnroaeHun
3apaHue 1. Onpenenntb aHaTOMUYECKNE CTPYKTYPbl BHYTPEHHEr0 CTPOEHUS AOXAEBOr0

3apaHue 2. CpaBHUTb MMKpONpenapaTbl NONepeyHoro cpesa A0XAEeBOro 1 Maockoro yep-
BEW 1 3anonHUTbL Tabnuuy N2 1

Puc. 1. MNMonepeyHblil Cpe3 NIOCKOro YepBs Puc. 2. MNonepeyHblit Cpe3 KONbYaToro Yepss
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Tabauuya 1
CpaBHUTENbHAS XapaKTEPUCTMKA MNOCKMX WU KOMbYaTbiX YepBeil
OpraHusmbl
Mpu3Hakn ang cpaBHeHus
Mnanapus OoxnaeBoii uepBb

lNokpoBbl

Monoctb TENA

MweBapuTenbHasg cuctema

KpoBeHoCHas cuctema

[lbIxaTenbHas cucrema

HepBHas cuctema

BblgenutenbHas cuctema

BbiBOAbI

1. Kakne mporpeccvBHble YepTbl pa3BUTUS XapakTepHbl ANS A0XAEBOro yepss?

2. Kakune cywecTBeHHble OTANYMS HAbMIOAAITCS MeXAY MAOCKUMU U KOMbYaTbIMU YepBAMU?
3. Kakoe 3HaueHve Tudnosonsa?

4. Kakoe 3Ha4eHWe AaHHbIX YepBen B npupoae?

KoHTponbHbIe BOMPOCHI
1. Kakasi cuctema BnepBble MOSIBASIETCS Y KOMbYaTbiX YepBen?
OTBeT: KpOBEHOCHas.

2. Bce npuBeAEHHbIE HWKE XapaKTEPUCTUKKU, KpOMe ABYX, UCMONb3YIOTCA ANS ONUCaHus
AOXAeBOro Yepss. Onpegenute ABa TEPMUHA, «BbiNaZatoLwmx» U3 obLiero cnucka.

1) repmadpoanTHOE XMBOTHOE

2) UMeET 3aMKHYTYI0 KPOBEHOCHYIO CUCTEMY

3) 9BNgeTcs napasuToMm

4) Teno pasgeneHo Ha CerMeHTbl

5) MeeT cneno 3aMKHYTbIN KULIEYHUK

OtBeT: 3, 5.

3. YcTaHOBMTE COOTBETCTBME MEXAY MPWU3HaKaMu U NpeacTaBUTENAMU: K KaXxa0M no3numnu,
[aHHOW B nepsom CTOJ'I6L|,e, HO,EI,GGPMTE COOTBETCTBYIOLLYIO NMO3NLNKO N3 BTOPOro cronbua.

MPU3HAKHA MNPEACTABUTENN
A) uenom 1) Nnaxapus
b) npoToHedpuanu 2) [loxaeBomn YepBb

B) nonocTb Tena 3anosiHeHa NapeHxmMMomn

) 6ptoLHas HepBHas Lenoyka

[1) 3a4HAS K1LKa

3anuwuTe undpsl B Tabnuuy Noa COOTBETCTBYIOLWMUMMU BYKBaMM.

A b B r A

OTBeT:

A b B r A
2 1 1 2 2
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TeMbl AN NPOEKTOB:

1. PereHepaTuBHasi COCOBGHOCTb KO/bYATLIX YEPBEN Ha NPUMEPE AOXKAEBOr0 YEpPBS.

2. BnusiHve OpraHMYeckmMx M MUHEpanbHbIX YAODPEHW Ha XM3HeAesTeNbHOCTb YepBeil.

3. MI3MeHeHMe Kka4yecTBa MOYBbI B pe3ynbTaTe AEATENbHOCTW YEPBEW, C NPOBEAEHUEM Bere-
TaUMOHHOIO OnbITa.

JlabopaTopHas pab6ora N2 8

«MeToabl LMTONOrMYECKOro aHanusa nosocTu pra»

TeopeTnyeckasn 4yacrtb

BHYTpPEHHSIS NOBEPXHOCTb LIEKM NPeACTaBASET CO6OM MHOrOCNOMHbIA NAACT KNEToK 6yk-
KanbHOr0 3NUTENMUs. ITU KNETKM HAXOAATCA HA pasHbIX CTaausax MopdodyHKUMOHaNbHON and-
depeHunpoBkn — 0T ManoanddepeHUMPOBaHHbIX MPeALIeCTBEHHNKOB B 6a3anbHOM croe
(oHM obecneumBaloT pereHepauuio ANUTENUs) 4O BbICOKOCMELMANU3NPOBaHHbLIX KNETOK, KOTO-
pble No Mepe aAnddepeHUMpPOBKM CMELLAIOTCS B MOBEPXHOCTHbIE CI0M. bonblias 4yacTb KNeToK
MepTBble U UMEIOT CUABHO CTPYKTYPUPOBAHHOE S4p0. YacTb M3 HUX HECYT npusHaku bonee unu
MeHee BblpaXEHHOr0 OPOrOBEHMS, O YEM CBUAETENbCTBYET Hannune kepaTuHa. CocTosiHue
KNeToK 6yKKasbHOr0 3NUTENNS OTPaXaeT XapakKTep NPOLECCOB NPOMCXOASLLMX, B POTOBOM No-
NOCTW, @ TaKXe K B OpraHu3Me B LieSIOM.

CyLlecTBYIOT pa3nnyuns No CTPOEHUIO KNIETOK MO MOOBOMY MPU3HAKY, HanpuMep, Y XeH-
LWMHbI B KNeTKax 6yKKanbHOM0 aNMTENNs MOXHO YBMAETb NMOMOBYIO X-XPOMOCOMY B MHTepda3-
HOM siape (MOM0BOWM XPOMATUH) — MAIOTHbIA YYaCTOK XpOMaTWHA, MpUnexXalui Henocpea-
CTBEHHO K nepudepun aapa (Tenbua bappa). Y MyxunH B HopMe Tenbla bappa 0TCYTCTBYIOT.
B unTOnnasMe XmBbIX KNETOK MOXHO TaKXe BUAETb MHOXECTBO MESIKUX rPaHyl — MUTOXOH-
APV 1 MENKUX NY3blpbKOB. M3yyeHne BYKKanbHOrO 3MUTENUS UCMONMb3YETCS B LMTO-FeHeTUYe-
CKMX UCCNE0BaHUSX C LIENbIO BbISIBNEHWSI FEHOMHbIX HApYLLIEHW.

KneTouHble u3MeHeHus anutenus (pa3Mep KNeToK, XapakTep siAep W Ap.) Y4MTbIBalOTCS nNpu
CKPVMHWUHIOBOW OLEHKM COCTOSIHUS 340POBbS, CTPECCaX, BPEAHbIX (PaKTOPOB BHELLHEW Cpefbl,
COMaTUYECKOW NaToNorMm, GoNOrMYeckoro Bo3pacTa YenoBeka.

ITOT MeToA SIBNSIETCS HEMHBA3MBHbLIM, MPOCTLIM M YAOOHLIM ANS AMArHOCTMKMU COCTOSIHMS
OpraHu3Ma 4enoBeka.

MpakTnyeckas 4yacTb

Lenb paborbi: n3y4yntb MUKPOCKONMYECKME 0COBEHHOCTU BYKKaNbHOrO aNUTENns Yeno-
BeKa.

O6opynoBaHne N Matepmnasibl: NpeAMeTHbIE CTEKa, MOKPOBHbIE CTeKna, NUneTka, pac-
TBOp 1i0aa, punbTpoBanbHas BymMara, MMKPOCKON, BaTHbIE ManoYKy.

TexHnka 6e3onacHoCcTH

1. MNepea HauanoM paboTbl ocBo60ANTE paboyee MECTO OT MOCTOPOHHWUX NPEAMETOB.

2. Cobntopaiite 0OCTOPOXHOCTb Npu paboTe C NpeaMETHLIMK U NOKPOBHLIMK CTEKNAMU BO
n3bexxaHme yKonoB 1 NOpe3os..

3. He pgonyckanTe nonagaHus KpacuTeNst Ha KOXY, Fnasa v oaexay.

4, MpuctynanTte Kk paboTe TONbKO TOrAa, Koraa ybeanTech B MCMPaBHOCTM MUKpockona. Tou-
HO BbIMONMHANTE YKa3aHus yuyuTens npu pabote C HAM B OTHOLIEHUM NopsaKa AENCTBUN.

5. Mo okoH4aHuM paboTbl NpuBEAUTE B NOPSAAOK paboyee MecTo.

Xopa pabotbi:

MpuroTtoBneHne MuKponpenapaTos

1. Bo3bMuTE BaTHYIO Nanoyky U NpoBeauTe HECKOMbKO pa3 OAHUM KOHLOM Manouyku no BHY-
TPEHHE NOBEPXHOCTY LEKM, CIErka HaXunMas Ha nanoyky. MpoBecTn HyXXHO N0 NOBEPXHOCTM
CNU3nCTON 060M104KM, Mexay 3ybaMu U LWeKoN. PekoMeHayeTCs cnerka NoBopayMBaTh Camy
Nanoyky C NErkum HaxxmMom (puc. 1).
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2. Ha npeameTHOe CTEKNO HaHeCTM (parMeHT Cu3m, " : =
KOTOpPbIN OCTaNCA Ha KOHLE BaTHOM Nanoyku. Mpu 3TOM Ha N
KOHYMKE Manoykn B KanenbKax C/OHbl OKaXYTCS CYLLEH-
Hble KNETKW 3NWUTENMS, BbICTUNAOLWErO NOMOCTb pTa.

3. HakpbITb 06bEKT MOKPOBHbLIM CTEK/IOM U aKKypaTHO
£06aBMTb 1 Kan/o KpacuTensl Ha rpaHuLy MOKPOBHOMO
cTekna.

4, Hactpotite Mukpockon. CTONMK AOMKeH ObiTb ony-
LieH, cBeT COKYCMpPOBaH B OKynsipe, aAvadparMa nosHo-
CTblO OTKPbITA, YCTAHOBMEHO Manoe ysenuuerune (4 10).

5. Pasmectute MukponpenapaTt Ha NpeaMeTHOM CTONMU-
Ke 1 MoAHMMMTE ero 40 KoHua. Mpwv 3ToM cneaute, YTobbl
MOKPOBHOE CTEKNI0 M 0OBbEKTMB HE COMPUKOCHYNCD.

6. [nsapsa B OKyNnap, MEANEHHO C MOMOLLbIO MaKPOBMHTA
OnycKalTe CTONMK [0 MOSIBNIEHMS YETKOr0 M300paxeHus.

7. PaccmoTpute Mopdonorumyeckoe pasHoobpasme KIeTok 6yKKanbHOro 3nutenus npu
6onbwom yBennyeHun (10: 10), MCNonb3yst MUKPOBUHT ANt HACTOWKM PE3KOCTM. 3apucyiite
MMKponpenapaT ¢ 0603HaYEHNEM BCEX BMAMMbIX OPraHOMAOB KNETKM WUCMOMb3yst pucyHok N2 3.

8. CoenaiiTe onMcaHue NpoLEeCCcoB, NPOUCXOASALLMX B KNETKAX B r’MNEPTOHUYECKOM U TUMO-
TOHWYECKOM pacTBOpaXx.

O6paTtute BHMMaHue!

B pamkax LKonbHoW nabopaTopHoit paboThl yaobHee BCEro MCMosnb3oBaTb Ans 3abopa
Ma3Ka BaTHble MaNoYKM UM NNACTUMKOBbLIE NIOXKN AN pa3MellnBaHmna kode. MOXHO paccma-
TpuBaTb 06beKT 6e3 fobaBneHns KpacuTens, HO BU3yanusauuna yaeT odeHb cnabas, Tak Kak
KneTku 6yayT npospayHble ¥ cnabo BuauMble. M03TOMY Nydlle WUCMONb30BaTh LIMTONOMMYECKUI
KpacuTenb B BUAEe pa3baBneHHOro pacteopa oaa (k 5 Mn BogHoro pacteopa AobaebTe 2 Kan-
NV pacTBopa 1oaa).

Mepen B3aTEM 0bpa3ua, YeNoBeK, y4acTByoWmMI B 3abope 0bpa3ua, AonxeH obs3artenb-
HO NPOMONOCKATb CBOK POTOBYIO MOAOCTb KUNSYEHOMN, YACTON BOAOM.

Puc. 1. B3sgtve Ma3ka

MpeacraBneHue pesynbTaToB HabnoaeHMit
3apaHue 1. PaccMOTpeTb KNETKM MOCKOrO 3NUTENNS MOMOCTU pTa YeNOBeEKa U BbISIBUTb UX
CTPYKTYPHO-(YHKLMOHA/bHbIE 0COBEHHOCTU. 3aMN0NTHUTL TabauLy.

Puc. 2. KneTkn 6ykKanbHOro snutenms
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3apaHue 2. PaccMOTpeTh M 3apncoBaTb MUKpornpenapaT ¢ 0603HaYeHneM BCex BUAUMBIX
CTPYKTYP KNETKKU, UCNONb3Ys pUCyHOK N2 3.

Puc. 3. MukponpenapaT 6yKkanbHOro anutenus

HassaHue opraHounpa 3HaueHue
1
2
3
BbiBOADbI

1.KakoBa dyHKUMSt ByKKaNbHOMO anuTenuna?

2. B kakoM MeTofe reHeTUKM MCMOMb3yeTcs U3yyeHne KNeToK MonocTu pra?

3. Kakue KNeTouHble N3MEHEHMS XapaKTepuU3yOT COCTOSIHUE 340POBbS OpraHn3ma?

4. Ecnm yenoBek He ByZeT nonockaTb PoOT YACTOM BOAOM Nepea B3STUEM Ma3ka, Ha YTo Mo-
XKET 3TO NOBNUATL?

KoHTponbHble BONPOCHI

1. K kakoMy Tuny anuTenuanbHOM TKaHW OTHOCUTCS BYKKaNbHbIA 3MUTENNIA?

a) NNOCKNI

6) MHOroC/N0MHbBIN OpOroBEBaOLLNM

B) MepLaTeNbHbIN

') MHOrOC/NOWMHbIN HEOPOrOBEBAKOLLMM

OtBeT: I

2. B KaKux Cnosix anuTenusi BHyTPEHHEW NMOBEPXHOCTM LUEKM, KNeTkn Haubonee anddepeH-
LUMpOBaHbI?

a) HapyXbli

6) cpeaHui

B) BHYTPEHHUM

) paBHOMEpHO

OtBeT: a

3. Kakoe BaxxHOe CBOWCTBO 3NWUTeNManbHOW TKaHU 0BeCrneymBaloT KNETKW BHYTPEHHErO
cnos?

OTBeT: pereHepauus
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JlabopatopHasa pa6ora N2 9

MoBegeHne XpoMOCOM NPU MUTOTMYECKOM AE/IEHMN B KNeTKax pacTeHUH

TeopeTnyeckasn 4yacrtb

Mepunoa BpeMeHN OT 06pa30oBaHNs KIETKM A0 KOHUA €€ AeNneHNs Ha3blBaeTCsl KNETOYHbIM
LUMKNOM (MNM XKM3HEHHBIM LIMKNOM KNETKK). Becb KNETOUHbIN LMK COCTOUT U3 YETLIPEX Bpe-
MEHHbIX OTPE3KOB:

1. NpecuHTeTyeckuin nepuog (G1)

2. CunTeTnyeckunii nepuoa (S)

3. MocTcuHTeTUYecknii nepuoa (G2)

4, leneHne (MATO3 UK Menoa).

MWUTO3 CNYXWUT MEXaHW3MOM Pa3MHOXEHWS, NP KOTOPOM BO3HMKAET MOTOMCTBO, FeHeTnye-
CKM MAEHTUYHOE poauTensM. Kak npaBuio, MUTO3 SIBASIETCS OCHOBOM HECMONOro pa3MHOXe-
Hus. OAHaKo cnedyeT NOMHWUTb, YTO Y pacTEHMI NONOBbLIE KNETKM Ha raMeToduUTe Takxe BO3-
HWKAIOT MUTO30M.

NabopaTopHoe n3yyeHne MMTO3a NO3BONSET HabnoaaTb NOBEAEHNE XPOMOCOM BO BpeEMS
ero a3 u rnybxe noHATb BMONOrMYECKoe 3HaYeHne 3TOro BuAa AeNeHNs KNeToK:

1. MUTOTMYECKOE AeNeHMe KNIETOK NPUBOAMT K YBEJIMYEHMIO MX YMcna, obecneymBas npo-
LleCCbl poCTa PYHKLMOHMPYIOLLErO MHOMOKIETOYHOrO OpraHu3ma.

2. MnT03 06€CneuMBaET 3aMelleHne KNETOK UCTOLLEHHBIX WKW MOBPEXAEHHbIX TKaHEN.

3. Mpu 3TOM npouecce B psiay NOKOMEHUN COXPaHAETCS NOCTOSHHbIN Habop xpomocoM. [o-
YEpPHWE KNETKM UMEIOT UAEHTMYHbIE HAabOpbl XPOMOCOM (T. €. 06naAatoT paBHOLEHHOW Hacnea-
CTBEHHON MHQOpMaLMen) 1 BYHKLMOHUPYIOT Kak rapMOHWYHas YacTb TKaHW, OpraHa, opraHu3Ma.

B kneTkax BbICLIMX PACTEHMI OTCYTCTBYIOT LIEHTPUONM, NO3TOMY B HUX BUAHbLI TONIbKO XPO-

MOCOMbI. B KneTke B COCTOSIHUM MHTEpdasbl XOpOLWO PasnnymMMo S4po0, SAPBIWKO, rpaHybl
XpoMaTuHa. B npodase BMAHbLI XpOMOCOMbI, 0bpa-
3yloLMe NMOTHBIN, @ 3aTeM pbiX/bl KNybok (B
nosaHen dase). B metadase xpomocombl pacno-
NOXeHbI B MJIOCKOCTK 3KBAaTOpa KneTku. B aHada- &
3e MpoUCXoauT OTLIeneHne xpomatuna apyr ot
Apyra v pacxoXxaeHue vx K nontocam, B pesynbraTte
4ero B KNeTke BUAHbI ABe rPynmbl JOYEPHUX Xpo-
MOCOM, MMEeIOLWMX BKUA 3Be3Abl. Tenodasa npogon-
XaeTCs A0 NOMHON PEKOHCTPYKUMM sapa. YaobHee
HabnoaaTb paHHIow Tenodasy. UUTokmHes nyyie
paccMaTpvBaTh Ha cneuuanbHblX npenapaTax. He-
06X0AMMO OTMETUTb, YTO B PaCTUTENbHbIX KNETKaxX
(hopMMpyeTCs He nepeTsikKa LMTOMNNasMbl, a nepe- . ;
ropogka, KOTopasi BO3HMKaeT 3a CYET OCTAaTKOB HU-
Teli BepeTeHa (parmonnacra), OT LeHTpa K nepu- Puc. 1. LiutoknHes B kneTkax kopellka
tbepun knetkm (puc. 1). nyka (Allium cepa)

MpakTnyeckas yactb

Lenb pabotbl: V3yunTb NOBEAEHNE XPOMOCOM BO BpeMs MUTO3a.

MpurotoBneHne BpeMeHHbIX MUKpOMNpenapaTos

AN “3y4yeHuss MUTO3a MOXHO MCMONb30BaTb MOCTOSAHHbIE MUKponpenapaTthl. K coxane-
HUIO, OHWM UMELIOTCA He BO BCEX LUKOMAX, OAHAKO MUKponpenapaTbl erko MoryT 6biTb NpuUro-
TOB/EHbI KaK YY4EHWKAMW Ha 3aHATUSAX, TaK M yUUTENsMIU Npy NOATOTOBKE K 3aHATMAM. B nepsom
CNyyae nyuylle BCero rotToBUTb BPEMEHHbIE NpenapaTbl, BO BTOPOM — MOCTOsIHHbIE. [1ns npu-
rOTOBMIEHWS MUKPONPENapaToB U3 pacTuTENbHbIX 06bEKTOB yA0OHbI KOPELLKM SIyKa penyaToro
(Allium cepa), ropoxa nocesHoro (Pisum sativum), 60608 koHckux (Vicia faba) n BugoB ¢aco-
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nu, Hanpumep, daconu obbikHoBeHHOWN (Phaseolus vulgaris). ns 3TOro HY>XHO NPOPacTUTb
NYKOBULY MM ceMeHa 6060BbIX A0 NOSIBNEHUS KOPELKOB ANUHOM okono 1 cM. MpuroTosne-
HWe npenapaToB XenaTesbHO NPOBOAUTL YTPOM, NMOCKOAbKY B 3TO BPEMS KNETKW Hambonee mMu-
TOTMYECKN aKTUBHBI.

MeToauka NpUroToBieHns npenapaTos

1. Ha npeamMeTHOM CTekne C MOMOLLbO NPenapoBa/bHOM WUFbl UK NE3BUSt OTAENNTE CaMbli
KOHUMK KOPHSI.

2. HaHecute Ha Hero HeCcKoNbKO Kanenb Kpacutens (aueTopcenHa, aueTokapMuHa, Metune-
HOBOrO CMHEro WUn CUHMX YepHun). Okpalwmeanue n dukcaums anarca 5—10 MuH.

3. MpoBeanTe Mauepaumio (pa3MsaryeHne) TkaHem, Ansg Yero npenapat cierka nogorpeiTe
Ha cnupToBKe (HO He [0 kunsueHus!). MpoBepanNTe HYXHYIO CTEMEHb HarpeBaHWS OCTOPOXHbLIM
NPUKOCHOBEHMEM CTeKNa K pyKe: OHO JOMKHO 6biTb TénnbiM. oBTOpUTE onepaumio 2—3 pasa.
Ecnu kpacka ncnaputcsl, eé Hy>xHO 06aBUTb.

4. HakpoliTe OKpalLeHHbI KOPELIOK MOKPOBHbLIM CTEKOM WM YMEPEHHO CUNbHO HAaAaBUTE
6onbWwKnM NanbLUeM Ans pacnpeaeneHnst KNeTok TOHKMM CloeM (MOXXHO peKOMeHA0BaTh 3aTeM
Cnerka nokaTaTb kKapaHgal no cTekny). Ecnm u3 noa ctekna BbICTYNWUT M3BLITOK Kpacku, yaanu-
Te ero punbTpoBanbHOM 6ymMaron unm candeTkon.

MpurotoBneHmne Kpacurtenen

B wkone MoXeT He ObiTb kpacuTenei. Mx HeTpyaHo npuobpecTtn: Aelesne Bcero 06onaéT-
€l KApPMUH, KOTOPbIM NPOAAETCS KaK NULEBON KpacuTeNb, U METUNEHOBbLIN CUHMIA (NPOAAETCS
B anTeKax Kak aHTUCeNTWK M B 300MarasnHax Kak CpeacTBo ans 06paboTky BOAbl B akBapuy-
Max); AOPOXe — OPCEWH, UCMOMb3YEMbIN NPEUMYLLECTBEHHO KaK LIUTONOTMYECKUI KpacuTeb.
JNlepsiHas yKCyCHast KMCI0Ta TakxXe HeJ0pOrol peakTuB, HO SIBAISIETCS NPEKypCcoOpOM, NpoAaxa
OCYLWLECTBNAETCA NpU NpeAbsBAEHUM NacnopTa, TOBap AOCTYMEH TONMbKO Ha YCIOBMSX CaMOBbI-
BO3a, OTNpaBKa KypbepcKUMU CryxbaMu W TPaHCMOPTHbIMA KOMMAHWUSIMU HE OCYLLEeCTBASETCS.

[puzomosieHue ayemoKkapmuHa (YKCYCHOKUC/I020 KApMUHQ)

B konby ¢ 06paTHbIM X0NOANUIBHUKOM (MOXHO 3aMEHUTb BOPOHKOW) HanenTe 45 r neasiHon
YKCYCHOW KMCNOTbI, NpubaBbTe 55 MA AUCTMNNMPOBaHHOM BOA B TeyeHue yaca. Mocne oTCTanBa-
HWS, pacTBop GuNbTPyLOT. OCTABLUMICA HA DUNLTPE KapMUH MOXHO MCMONb30BaTb NOBTOPHO.

[lpuzomosieHue MemueHo08020 CUHE20

K 5 M1 HacblLWeHHOro CNpTOBOrO pacTBOpa METUNEHOBOMO CMHero npubasbTe 195 Mn anc-
TUNAMPOBAHHOM BOAbI M XOPOLLO NepeMellanTe. B antTekax METUNEHOBLIA CUHWUIA (METUNEHO-
Bas CMHbKa, MEAMLMHCKAs CMHbKA) MOXET NPoAaBaTbCs Kak MOPOLWOK, Kak 1%-Hbli CnMpTO-
Bbl PacTBOP B CTEK/SHHbIX (pakoHax o6bemMom 10—15 mMn u Kak 1%-HbI pacTBop, pa3Bse-
AEHHbIN 25%-HbIM PacTBOPOM TtoKO3bl, B aMnynax no 20 uam 50 mn. Mocneaxss dopma ans
LMTONIOMMYECKMX LIeNIEN HE FOAUTCS.

[lpuzomosneHue ayemoopceuHa

CoenunHute 4 r opcenHa (nopowok) ¢ 90 mn nepsHon (6€3BOAHON) YKCYCHOM KWUCIOTOM, Ha-
rpeTb Ao kunenus (nosToputb 15 pa3), aobasutb 110 MA AUCTUNAMPOBAHHOW BOAbI U [OBECTH
A0 KuneHwus ewé pa3 (nosToputb 15 pas). Oxnaantb, NpodunbTpoBaTh. MonyyaeTtcs 2%-Hbli
pacTBOp aLeToopcenHa.

Xop pa6ortbl:

1. Hactponte Mukpockon. CToNnK Ao/mxeH 6biTb OnyLeH, CBeT chOKYCMPOBaH B OKYNSIPE,
AvacdparmMa NONHOCTbIO OTKPbITA, YCTAaHOBEHO Manoe ysenuyeHue (4x10).

2. Pa3mectute MuKponpenapat Ha NpeaMeTHOM CTO/IMKE M MOAHUMUTE €ero.

3. Fnags B OKynsp, MeASIEHHO C NMOMOLLbIO MAaKpPOBMHTA OMYCKaNTe CTONUK A0 NOSB/IEHNS
YETKOro n3obpaxkeHus.

4, PaccMoTpuTe MukponpenapaTt. HaliauTe sapa KNeTok C pasfuyHbIMK CTagMsMU MUTO3a.

184 B conepxaHue




BUOJIOrUS Qj KBAHTOPUYM

5. PaccmoTpuTte agpa kneTok npu 6onbwom yeennyeHun (10x10). 3apucyite ux B COOTBET-
CTBYIOLLMX SYerKax Tabnmupbl.

6. MoacunTaliTe Yncna XxpOMOCOM Ha MeTada3zHbiX MACTUHKaX. YKaxuTe B Tabnumue uncno
XPOMOCOM B ANMNIOMAHOM Habope.

7. Caenante onucaHve NpoLECcCOB, NPOUCXOAALIMX B KNETKaX B pasHble dasbl MUTOTUYE-
CKOro AeneHus.

[pumeyvaHue: YACNO XPOMOCOM B AMMNOMAHOM Habope y nyka penyaToro coctasnseT 16,
ropoxa nocesHoro — 14, 60608 KoHckux — 12, daconn obbikHOBEHHOWM — 22.

Puc. 2. MuTo3 B KneTkax KOHuYMKa Kopelka 606a (Vicia faba): 1 — nHTepda3a;
2 — npodaza; 3 — MeTadasa; 4 — aHadaza, 5 — Tenodaza

OcdopmMmneHue pe3ynbTaToB

®a3a MuTOo3a PucyHok Mpoueccobl B kKneTke

MNpodaza

MeTtadasza

AHadaza

Tenodasa

BbiBOAbI

CnenaiiTe BbIBOABI:

1. Kakue da3bl MUTO3a yaanocb HabnwoaaTtb.

2. Mo KakoMy rnaBHOMY MpU3HaKy yAanocb pacno3HaTtb a3kl MUTO3a.

3. CKONIbKO XpOMOCOM B AUNNOMAHOM Habope y nccnefoBaHHOro opraHusma.

JlabopaTopHas pa6orta N2 10

OnpeneneHue ycnoBUiA ryTTauum y pacTeHui

TeopeTnyeckasn 4yacrtb

Fymmayus (0T nat. gutta — kanns) — npouecc BbiBeAEHUS BOAbI B BUAE Kanesb XWUAKOCTU
Ha NOBEPXHOCTU PaCTEHUsl. OTO — SIBJIEHME TyTTaLWUM, CBOWUCTBEHHOE MHOMMM rpynmnaM Bbic-
WX pacTeHmnit. Cnabas o0CBELWEHHOCTb, BbICOKAasl BNAXXHOCTb CNOCOBCTBYIOT ryTTaumn. lNyTTta-
LMs BeCbMa 06bl4HA Y MHOrMX PacTEHWI BNaXHbIX TPOMMYECKMX SIECOB M YacTO HabnogaeTcs
Ha KOHYMKaX MCTbEB MONIOAbBIX MPOPOCTKOB.
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O6unbHO BbIAENSATH COK MyTTauun MOryT YepeMyxa, kapTodenb, HacTypuusi, psia KOMHaT-
HbIX pacTeHuit: dykcus, npumyna, dunoaeHApoH, 6anb3amuH v T.4. Ha BeplnMHe nncta u no
KOHLaM ero 3y64nMKoB HaxoAsTCsl creunanbHble KIeTKKU, KOTopble 0b6pa3yoT MMKpOCKonuye -
Ckne otBepcTus. oA TakuMy OTBEPCTMAIMM pacrnofiaraeTcst pacTuTebHas TKaHb — 3MUTEMA.
N3HyTpK K 3nuTEMe NoJaeTcs BOAA C PaCTBOPEHHbLIMU B HEW MUTATENbHBIMU BELLECTBAMM.

Ha noBepxHOCTV NWCTa BOAA UCMApSIETCs, @ BELWECTBA KOHLEHTPUPYIOTCS W NpPEBPaLLalTCs
B 6enoBaTble KPpUCTaNINKK, CNaAKMe Ha BKYC.

FyTTaums NpoucxoamuT, Koraa KOpHSIMM NornowaeTcsa Boabl 60nblue, YeM UCnapsieTcs nu-
cTbsaMU. MyTTauus HabnoaaeTcs 60NbWEN YACTbIO HOYbIO, PaHO YTPOM UK NPU NOMELLEHUM
pacTeHWt BO BNaXXHYl0 aTMoCdepy; YacTo OTMEYAETCs Y MONOAbIX MPOPOCTKOB, HanpuMep,
3N1aKOB, Pa3BUTHE KOPHEBOW CUCTEMBI Y KOTOPbIX 06rOHSIET pa3BUTUE UCMapStOLLEN NOBEPXHO-
CTW NnUCTbeB. Kanenbku BoAbl BbIAENSIOTCS Yepe3 BOAsHblE YCTbMLA NOA BO3AENCTBMEM KOPHE-
BOrO [laB/IEHMs, C CUNOW HarHeTaloLWero BoAy B CTEBNN U NNCTbS.

FyTTaumst — hU3MONOrMYECKMIA NPOLIECC, CBA3AHHbIN C XWU3HEAEATENbHOCTbIO PacTeHMUS.
Bbiaenenust npu ryttaumMy BCerga CoaepxaT psA MUHEpPanbHbIX BelwecTB. OueBMAHO, TyTTauus
0cB0ODOOXAAET pacTeHMe OT M30ObITKa CONEN, rNaBHbLIM 06pa3oM Kanbums. bnarogaps ryTrauum
NOALEPXKMBAETCS BOAHbIA BanaHC pacTeHuit. ITOMY 6naronpusTCTBYET YMEPEHHO Tennas W
BNnaXxHas atMocdepa. MyTTaunsi 0COBEHHO PacmpoCTPaHEHa Y pacTEHUI BNAXHOW Tponuye-
CKOM 1 Cy6TPONNYECKOW 30HbI.

FyTTauus NoBbILWAET BEPOSTHOCTb NEPEKPECTHOrO OnbleHNs. CaxapucTble BELWECTBA NPU-
BNEKAIOT Pa3NNYHbIX HAaCEKOMbIX, OHM CAASTC HE TONMbKO Ha JINCTbS, HO M Ha uBeTku. Cnagkue
KanenbKu BbIMOAHSAOT POSib HEKTAPHUKOB, KOTOPblE HAXOAATCS B CAMOM LiBETKE.

MpakTuyeckas 4yacTb

Lenb paboTbi: BbIICHUTb POSib KYTUKY/bl U NPO6KK B 3aliMTe OT MCnapeHus BoAbl C Mo-
BEPXHOCTU KOPHEN U KNybHel

O6opyaoBaHmne N Marepuasnbl: [Ba CBeXUX 96n0Ka v ABa KnybHs KapTodensi, Bechl,
HOX, MONMU3TUNEHOBbIE MULLEBbIE NAKETbI, JATYMK OTHOCUTENBHOM BNAXHOCTW BO3AyXa.

TexHuka 6e3onacHoCTH

1. Mepep HauanoM paboTbl ocBobOANTE pabouee MECTO OT MOCTOPOHHWUX NPEAMETOB.

2. CobntoganTe OCTOPOXHOCTb NpK paboTe C NpenapoBasibHbIMK UrNaMu, MPEAMETHBIMU 1
MOKPOBHbIMK CTEKNAMUN BO M3beXxaHune yKOM0B 1 Nope3os.

3. He pgonyckanTe nonagaHus KpacuTenst Ha KOXY, rnasa v oaexay.

4, Cobniogaiite npasuna paboTbl CO CMMPTOBKOW BO M36exaHue 0XXO0roB.

5. Mpuctynante K pabote TONbKO TOraa, Koraa ybeamtecb B UCNPABHOCTY MMKPOCKOMa. Tou-
HO BbIMONMHANTE YKa3aHus yyuTens npu pabote C HAM B OTHOLIEHUM NOpsaKa AENCTBUN.

6. Mo okoHYaHuM paboTbl NpuBeaMTE B NOPSAAOK paboyee MecTo.

Xop pa6otbl:

1. Bo3bmuTEe NO ABa NPUMMEPHO OAMHAKOBbLIX MO Macce knybHs kapTodens u sbnoka. Mo
OAHOMY W3 HWUX OYNCTbTE, TO €CTb CHUMMUTE C/I0M NMOKPOBHOM TKaHW HOXOM.

2. MamMepbTe C NOMOLLbIO LiMpOBOro AaTyMKa BNAXXHOCTb BO3AyXa B NOMeLLeHnn. BHecute
AaHHblE O BNAXHOCTV B Hayane onbiTa B Tabnuuy (oanHakoBas Ans Bcex 06pasuos).

3. PackpouTe NonMITUNEHOBLIN NAKET W NMOMECTUTE B HErO NEPBbIN 06pa3eL U BKIOYEHHbIN
LMPOBOM AaTUMK OTHOCUTENBHON BNAXHOCTH BO3AYXa.

4, 3aKkpouTe MakeT W BblAABMTE U3 HErO BO34YX, @ 3aTEM repMeTU3MpYMTe NakeT, NepeBs3aB
€ro pe3unHKOW, WNaraToM Uan CKOTYEM.

5. Yepe3 5 MMH OTMeTbTe Maka3aHus JaynTa U BHECUTE UX B Tabnuuy.

6. Moetopute nyHKTbl NONQ 3—5 Ans ocTanbHbIX 06pa3LoB.

7. Paccumtante Ha CKONIbKO MPOLIEHTOB BO3POC/Ia OTHOCUTE/IbHAs BNIAXXHOCTb BO3AyXa B
KaXkZOM MakeTe.
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O6paTtuTe BHMMaHue!

Ecnn KonuyecTBo AaTYMKOB MO3BOMSET, MOXHO CAenaTb M3MepeHWs OAHOBPEMEHHO BO
BCEX YeTblpex nakeTtax. ECiM AaTunmkoB HEMHOro, TO LenecoobpasHo pasfenuTb Knacc Ha rpyn-
nbl N0 4—5 yenoseka Ha BpeMs paboTbl.

MpeacraBneHune pe3ynbTaToB HabnaeHUM

OTHOCHTENbHas BAAXXHOCTb BO34yXa

Wccnepyemble 06pasubl B Ha4ase onbITa, B KOHLie OMbITa,

n3MeHeHune, %
MM.pPT.CT. MM.pT. CT.

OuuweHHoe 96n0Ko

OumLEeHHbIN KapTodenb

HeouunweHHoe 96n0K0

HeoumLLeHHbIN KapTo-
denb

BbiBOAbI

CchopmynupyiTe BbIBOAbI MO BOMPOCAM:

1. Kakoe 3HauyeHue MMEKT KYTUKYna U nNpobka B MCMApeHWn BOAbl pacTeHueMm?

2. Kakasi NoKpoBHasi TkaHb B GONbLLUEN CTEMEHW BNUSIET Ha MCMApeHWe BOAbl pacTeHUEM?

KoHTponbHbIe BOMPOCHI

1. YT0 Takoe ryrTaums?

a) NaTUHCKWUI TepMUH Ans 0603HAYEHWS BbIAENEHUS NIUCTbSIMU PAcTEHWUI KanenbHOXWAKON
BOAbI

6) ApeBHErpeyeckuin TepMUH Ans 0603HaYeHNst BblAENEHUS BOAbI Pa3/IMYHbIMK OpraHaMu
pacTeHum

B) aHIMMCKUN TEPMUH Ans 0603HaUYeHNs] BECEHHErO SIB/IEHNSI COKOABWMXEHNS B JEPEBbSIX,
ncnonb3yembix Ans cbopa coka (bepésa, knéH, nmna)

) HEMeUKuA TepMUH Ans 0603HaYeHMs NONE3HOW MyTaLum

OtBeT: a

2. Yepes Kakue opraHbl pacTeHW BblAeNSeTCs Boga Npu ryTrauun?

a) YeyeBUYKM

6) ryTTauMoHHbIE NOpbI

B) OKaMM/EHHble MOpbl

r) ycTbuua

Oteet: 1

3. Kakue ycnosus aBnsi0TCa HEO6X0AUMbIMKU AN FyTTaLMU aKTUBHO BEreTUpyowero pac-
TeHusa?

OtBeT:

1) focTtaToyHOE KONUYECTBO BNaru B No4vBe

2) BbICOKasi OTHOCWUTENbHAs BMAXHOCTb BO3Ayxa (BapuaHT: BO3AYX HacblleH BOASHLbIMW na-
pammn)
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JlabopaTopHas pa6ora N2 11

«BnusiHue cpeabl Ha KNETKN KPOBU YesioBeKa»

TeopeTnyeckasn 4yacTtb

KpoBb 3T0 0f1Ha 13 Pa3HOBUAHOCTEN COeMHUTENBHON TKaHW. MpeacTaBnseT cobon KNeTku
HECKONbKMX TUMOB B3BELIEHHbIX B Naa3Me. Ha 4ot POpMEHHbIX 31eMeHTOB (KNeTKM KpoBH)
npuxoamTcs okono 45% obbvéma, a 55% coctaBnsieT nna3ma. MNokazaTtenb pH KPOBK Bapbupy-
et ot 7,35 go 7,45. NMnasma Ha 90% coctomT u3 Boabl M Ha 10% w3 pa3nnyHbIX PaCTBOPEHHbIX
BewwecTB (6enkun, MuHepanbHble MOHbI U A4p.). bonblue BCero n3 pacTBOPEHHbLIX KOMMOHEHTOB B
nnasMe KpoBW COAEPXMTCS HaTpuM-UOHOB. Cpean (OPMEHHbIX 3/IEMEHTOB AOMUHUPYIOLLYHO
MO3MLIMIO MO KOMMYECTBY KNETOK Ha eAnHNLY 06bEMa 3aHUMAlOT 3pUTPOLUTLI. B 1 MM3 KpoBK
COAEPXUTCS OKOMO 5 MANH. 3pUTpoUMTOB.

KoHLEHTpaums conen B nnasMe W KNeTkax KpoBW BCErAa A0MKHA ObiTb MPUMEPHO OAMHAKO-
BO. OAHMMMU M3 BaXXHEMLIMX COMEN KPOBU SIBNSIOTCS XNOpWAbl. PAacTBOp B KOTOPOM KOHLIEH -
Tpaums conu NaCl 0,9% Ha3biBaeTcs (Gu3nmonornyeckmm. MostoMy 60MbWKNHCTBO NEKAPCTBEH-
HbIX NPenapaTtoB, KOTOpble BBOAATCS B KPOBSHOE PYCN0 MPOU3BOAAT C MCMO/b30BaHUEM (BU3M-
0/10r1yeckoro pacteopa. Ecnu Bo3HMKaeT pa3HOCTb KOHLEHTPALMIA, 3TO MPUBOAUT K OCMOCY.
Ocmoc — 370 Anddy3ns Boabl Yepe3 NONYNPOHULLAEMYIO MeMBpaHy M3 061acT MeHbLUEeN
KOHLEHTpaUuK B 061acTb C 60MbLUEH KOHLEHTPAUMEN [0 YCTAaHOBNEHUS pPaBHOBECUS. SBNEHMe
0CMOCa WUrpaeT BaXXHYI POsib B MPOLIECCE NOAAEPXKAHMS NMOCTOSHCTBA BHYTPEHHEN Cpefbl Ha-
LLIero opraHusMa.

OTKNOHEHME OCMOTUYECKOrO AaBfIeHMSI OT HOPManbHOMO (hM3MONOrNUYECKOrO YPOBHS Be-
YET 3a C0o60I HapylueHne 0BMEeHHbIX MPOLECCOB MEXAY KPOBb), TKAHEBOW XMAKOCTbIO M KNET-
Kamu opraHusma. CunbHOE OTKOHEHWE MOXET HapyLWUTb CTPYKTYPY M LENOCTHOCTb KeTou-
HbIX MeMbpaH.

N3MeHeHMe cocTaBa nnasmbl KPOBK Npu A06aBAEHUM TUNEPTOHUYECKOro UK MMNOTOHUYE-
CKOro pacTBOpPOB B S1abopaTOPHLIX YC/IOBUSIX, MO3BOMSIET ONpeAeNnTb CTeNeHb BaXXHOCTW paBs-
HOBECUSI KOHLEHTPALUI CONEN BO BHYTPEHHEN Cpeae OpraH13Ma.

MpakTnyeckas yacTb

Lenb paborbl: 13y4nTb OCMOTUYECKUE SBNEHUS B KNETKAX KPOBM YeNOBeKa.

O6opynoBaHne n Marepmasibl: NpeaMeTHbIE CTEKA, NOKPOBHbIE CTeKNa, HOYTOYK, 6UHO-
KyNSIpHbIN MUKPOCKONM, NpenapaT KNeTKN KPOBM YesloBEKa.

TexHuka 6e3onacHoCTH

1. Mepep HauanoM paboTbl ocBo6OANTE paboyee MECTO OT MOCTOPOHHWUX NPEAMETOB.

2. Cobntopalite 0OCTOPOXHOCTb Npu paboTe C NpeaMETHLIMK U NOKPOBHLIMK CTEKNAMU BO
n3bexxaHme Nopesos.

3. Mpuctynamnte k paboTe TONbKO TOrAa, Koraa ybeamTech B MCNPABHOCTM MUKpOCKoMa. Tou-
HO BbIMONMHANTE YKa3aHus yyuTens npu pabote C HAM B OTHOLIEHUM NOpsaKa AENCTBUN.

4. Mo oKoHYaHWK paboTbl NpuBeanTe B NOPSIAOK paboyee MecTo.

Xopa pabotbi:

PaboTta c MMkponpenapaTtaMu

1. Hactponte Mukpockon. CTONMK A0MXKeH ObiTb OMyLLeH, CBET CHOKYCMPOBAH B OKYJISIpE,
Aviadparma NnonHOCTbIO OTKPbITA, YCTAHOBNIEHO Manoe yBenuyeHue (4x10).

2. PasmectuTe MukponpenapaTt Ha npeAaMeTHOM CTOMMKE U MOAHUMUTE ero A0 KoHua. Mpu
3TOM cneauTe, YTobbl MOKPOBHOE CTEK/O U 06BLEKTUB HE CONPUKOCHYNUCH.

3. Fnags B OKynsp, MeAIEHHO C NMOMOLLbIO MaKpPOBMHTA OMyCKanTe CTONMK A0 NOSBIEHNS
YETKOro n3obpaxeHus.

4, PaccmoTpuTe MukponpenapaT npu 6onbwom ysenuyerun (10x10), ncnonbays MUKPO-
BUHT ANS HACTOMKM pe3KoCcTU. N3yumTe 0COBEHHOCTU CTPOEHMS KNETOK KPOBM YenoBeka. Bbi-
nonHuTe 3aaanue N° 1.
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>
5. CienaiTe onucaHue NpoLEeccoB, NPOMCXOASALLMX C KNETKaMu KpOBM B PacTBOpax C pas-

NMYHOM KoHUeHTpaumen NaCl.

MpeacraBneHune pesynbTaToB HabnoaeHuM

3apaHue 1. PaccMoTpuTe MUKponpenapaT KIeTKM KpOBY YeNloBeKa. 3apucymnTe nccneaye-
MbI 0OBEKT B MYCTYt0 Suenky. MpoBeanTe CpaBHUTENbHbIA aHann3 MOpdONornyecko CTpyk-
TYPbl KNETOK KPOBM M306paxxeHHbIX Ha pucyHkax N22—3, B 3aBUCMMOCTM OT pacTBopa B KOTO-

POM OHU HaxoAaATCA.

Puc. 1. N30TOHMYECKWA p-p.  PMC. 2. TUNEPTOHUYECKUN p-p.  PKC. 3. TUNOTOHUYECKUI p-p.

3apaHue 2. Vicnonb3yst MaTepuasbl KapTMHKW 3aMo/IHUTE AaHHble B Tabnuue.

S
«( \\__) .\;—» t
\\\_/ X \./'I - -
CEnil~ . '<f-‘

Isotonic medium L "‘{J

(8

Hypertonic medium

Puc. 4. BnngHune cpefbl Ha CTPYKTYpY 3puTpoumTa
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PactBop Kouu:;rgr M :-)p:::gr:'ra MpuunHa
TMNOTOHUYECKUI 0, 2%
N30TOHNYECKU 0, 9%
MNepTOHNYECKMI 2%

O6paTtute BHMMaHue!

B aaHHOM paboTe HeobXx0AMMO MCNOb30BaTh COMYTCTBYHOLWMNE BUAEODPArMeHTbI, KOTOpbIE
MOMOryT BM3Yann3nMpoBaTb BECb NMPOLECC U3MEHEHUS POPMbI KNIETOK KPOBU B 3aBUCUMOCTU OT
KOHLIEHTpaLM1 UCNOMb3YyeMbIX PaCTBOPOB.

BbiBOAbI

1. Kaknumu cBoicTBaMu 06naaaet hm3nonormyeckuii pactsop?

2. Kak BnusieT nosbllweHne koHueHTpauum NaCl B nnasme KpoBWM Ha 3pUTPOUMTHI?

3. O6bsicHUTE NpoLecc reMonmsa npu nonagaHuy 3pUTPOLIMTOB B MMMOTOHWUYECKUN pac-
TBOp?

4, Kak ocMOTUYeCKMe SIBNEHUS BAUSIIOT Ha OpraHM3M YesioBEKA B MOBCEAHEBHOM XU3HM?

KoHTponbHble BONPOCHI

1. B kakoM pactBope 00bEM 3pUTpoUMTa YBENNYMBAETCS:

a) U30TOHUYECKNI

6) rMNOTOHMYECKNIA

B) FrMNEPTOHNYECKMUI

) pacTBOp He BAusieT

OtBeT: 6

2. Mpw kakon koHueHTpaummn NaCl npoucxoanT CMOpLUMBAHME SPUTPOLIUTOB:

a) 0.2%

6) 0,6%

B) 0,9%

r 2%

OtBeT: r

3. MoueMy BO3HMKAET YYBCTBO XaxAbl NpW M36bITOMHOM MOTPEBNEHMM CONEHON MULK?

OTBET: NOBbILIEHNE KOHLEHTPALIMK CONEN B Ma3Me KpOBM NPUBOAUT K TOMY, YTO BoAa U3
MEXTKaHEBOW XMAKOCTU MOCTYNAeT B KPOBSIHOE PYCNO. ITO Bbi3bIBAET COCTOSIHWE OTEYHOCTM W
HefOoCTaTKa Bliarnm Co CTOPOHbI KNETOK.

KoHcnekT ypoka: U3yueHue paboTbl OpraHoB KpoBOO6paLleHus

Lenb ypoka: 0606WwnTb 3HaHMS ydawmxcsa no teMe «KpoBb U KpoBoobpalleHue», uc-
noNb3ys 3HaHWS MO pa3fMyHbIM pasgenam 6uonorum u MU3nKN; CoBEpLIEHCTBOBATL HABbIKK
KOHTPOSIS1 U CAMOKOHTPOSS Y YYaLLMXCS.

3agaym ypoka:

O6pazosameibHAA: CNOCOHGCTBOBATh (DOPMUPOBAHMIO Y YYALLMXCS 3HAHWUI MO Pa3/IMYHbIM
pasgenam 6uonorum n Gusnkun. YCTaHaBNnBaTh CBSI3b MeXAY OTAENbHbIMWM TEMAMM 3TUX Npea-
MeTOB. HayunTbCs UICNONb30BaTh MOSTYYEHHbIE 3HAHMSI HAa NPAKTUKe.

Pazsusatowas: npogonXunTb GOPMMPOBATb YMEHWNS CUCTEMATM3MPOBATb W BbIAENATL r1aB-
HO€, CYLLECTBEHHOE, YCTAHABMBATb NPUYNHHO-CNEACTBEHHbIE CBSA3M, CNOCOHCTBOBATL Pa3Bu-
TUIO BOOBpaXXeHUs, yCTaHaBNMBATb CBA3b TEOPUM C NMPAKTUKOM.

BocnumamenbHas: cnocobcTBOBaTh (POPMUPOBAHUIO COYETAHUS UHAMBUAYANbHbIX, FPyn-
MOBbIX N KO/IJTEKTUBHbIX BUAOB AeATENbHOCTU.
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O6opyaoBaHue: undposas nabopatopus no dusumonorun (aatunk YCC).

Tun, BUZ ypoka: VHTErpupoBaHHbIiA TUM ypoKa. ITO NO3BOAUT y4YalyMMcst MOHSTL Npouec-
Cbl, NPOUCXOASILLME B OpPraHnU3Me YesioBeKa C TOUKM 3peHnst 61Monorum n Gusmnku.

MnaHupyeMbie pe3ynbTaThl: yyalMecs HayvyaTcs Nony4vaTb 3HAHWUS,UCNONb3YS pasiny-
Hble BUAbl AEATENbHOCTU W MCMONb30BaTb 3TU 3HAHWS ANS NPOBEAEHWS SKCMEPUMEHTasbHO -UC-
cnepgoBaTenbCkmx pabor.

JInyHOCTHbIE pe3ynbTatbl: 6yoym c)oOpMUPOBAHBI: PA3NINYHbIE HABbLIKK 0ByYeHus;
npnobpeTéH onblT paboTbl ¢ UKT (Mo nporpamMe 0AMH KOMMbIOTEP, OAMH YYEHMK), @ TaKxkKe
nabopaTopHbIM 060pyaOBaHMEM MO dhU3nKe U LdpoBon nabopatopuei no 6MoNOrnK; HaBbl-
KM OCHOB MOAENNpOBaHUsl NpoLLeccos.

YHuBepcanbHbie yyebGHble AeHCTBUSA: MeTanpeaMeTHbIN pe3ynbTaT npeanonaraet ¢op-
MUPOBaHME YMEHUN YCTaHaBNMBaTb MPUYMHHO-CNEACTBEHHbIE CBS3M, CTPOUTb NIOTMYECKOE pac-
CYXXAEHWE, YMEHME CAMOCTOSTENBHO NNAHWMPOBATb MyTW AOCTUXEHWUS LiENnen, yMeHue paboTaTtb
¢ coBpeMeHHbiMK UKT 0bopynoBaHueM NPUMEHSTb NOMyYEHHbIE 3HAHWS Ha NPaKTUKe.

®opMbI n MeToabl 06yyeHus: GpoHTanbHble, UHAMBKUAYANbHbIE, FPYNMNOBLIE, UCCNef0Ba-
TenbCcKue.

MeTtoabi: CnoBecHble, HarnsaHble, NPaKTUYeckne, AeOyKTUBHbIE.

MoHaTHA M TepMUHbI: BUAbI COCYA0B, TOHOMETP, MNEPTOHKS, CKOPOCTb ABWMXKEHUS, ya-
CTOTa Nynbca, TennoobMeH, razoobMeH.

OpraHn3aynoHHasi 4acrtb:

Yualimecs aensTca Ha 4 rpynnbl Mo pe3ynbTaTaM npeasapuUTenbHOM NPOBEPKE NO TEMaM:
«[1BM>XeHWe KpoBM Mo cocyaam», «OpraHbl KpoBoobpalieHus», «3akoH bepHynnu», «[lasne-
HUEe B XMAKOCTAX M rasax», «CoobLatowmecs cocyabl», «M3mepeHne gaBneHust B XXUAKOCTSAX
N B razax», «TennoobmeH».

XoA MHTErpMpoBaHHOIro ypoka no 6uonoruu n pusmnke

OpraHM3aLMOHHbIA MOMEHT.

Cepaue — cambin paboTocnocobHbIN, NPOAYKTUBHBIN, (YHKLMOHANbHbIA U BaXXHbIN Mexa-
HM3M B HaweMm opraHu3me. Cepauy Aaxe CTaBAT NaMATHUKW. Tak NMaMATHWUK CepAauy ykpawaet
ABOp MHCTUTYTa cepAaua B lNepmu.

Yenosek — oTKpbITast buonornyeckas cuctema. MoaTomMy CTpoeHne OpraHoB v NPOLECCh,
MPOUCXOASLLIME B HUX MOXHO 0BBSCHUTL He TOMbKO C TOYKM 3peHns 6ruonorum, Ho u husmnku un
XMMUN.

BbiaBMKeHHe runoTesbl. [lpeanaraem AokasaTtb, YTO NPOLECCh], NPOMCX0AsLLMe B opra-
HU3Me Yenoseka, 06ycnoBneHbl 3akoHaMmn GU3nKkn. Y paccMOTpUM 3TO Ha NpUMepe CUCTEMbI
OpraHoB KpoBoobpalleHus.

AKTyanusauus onopHbIX 3HaHWM. Vcnonb3ys Tabnuubl U pUCYHKKM, MOBTOPUM:

1. V13 kaknmx OpraHoB COCTOMT CMCTEMa OpraHoB KpoBoObpaLleHus.

2. Ha3zoBuTe KaMepbl cepaLa, UX CTPOEHUE U DyHKLUMK.

3. CTpoeHve u (yHKUMKU KnanaHos cepaua.

4, Paborta cepaua.

5. Oco6eHHOCTH CTPOEHMS MOMEPEYHO-NONOCATON CEPAEYHOM MbllLbl. 6. ABTOHOMMUS.

NTaK, cepaue YeTbipEXKaMepHOe, COKPALLAETC PUTMUYHO M NPOTaNKMBAET KPOBb MO COCY-
AaM, bnarogaps cepAaeyYHoO MblLLE.

CerogHs Hal ypoK MOCBSILLEH KPOBEHOCHOW cucTeMe yenoBeka. CerogHs Mbl LOMKHbI C
BaMu 0606WMNTb 1 CUCTEMATM3MPOBATL HALIM 3HAHWS O KPOBM U KPOBEHOCHOM CUCTEME.

Ha cnatide kapmuHKu: TOHOMETP, CEKYHAOMEP, HAacoC, BOAOMPOBOAHbIE TPybbl. cocya C
KPaCHOW XWAKOCTbIO.
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Yuyuteno 6uonoruu:

1. Kakasi accoumaumsi BOHMKAET Y Bac, Npu BUAE 3TUX NPEAMETOB C OpraHaMu Yenoseka?

2. Kak Ha3blBaeTca cuctema, cocroslas us cepaua, KpoBu U pasnmnyHblX COCYA0B B opra-
HU3ME YyenoBeka?

[pednonazaembie omsemsbl: KPOBEHOCHAs CUCTEMA WM CUCTEMA KpOBOOLpaLLEHMs.

3. Bonpoc: Kak Bbl agymaete, QAOn8 YEro HyXHbl 3T  dwuanyeckme npubopbl?

Mpeanonaraemble OTBETbI: AN U3MEPEHUSI AABNEHWUS KPOBM, ANS U3MEPEHMS YuCna CoKpa-
LLIeHU cepAaLa, ANs U3MEPEHMS MynbCca.

Yuutenb: [1ns yero HeobxoanMMo u3MepsTb AaBheHne KpoBu, nynbc? lpeanonaraemblie OT-
BETbl: U3MEPEHME AENAOT ANS TOro YTobbl KOHTPONUPOBaTb PaboTy KPOBEHOCHOW CUMCTEMBI,
ANs n3yyeHus eé paboTbl.

B BawweM knacce nocne npoxoxaeHns: MeaocMOTPOB, aHan3 pe3ynbTaToB Nnokasasn, OTKo-
HEHWSt OT HOPMaTUBHbIX NOKa3aTenen. Yem MoryT ObiTb Bbi3BaHbl 3TU U3MEHEHMS.

Yuntenb: M TaK, y Hac eCTb YCNI0BHbIE MOAENM, BXOASLME B KDOBEHOCHYIO CUCTEMY U (K-
3uyeckune npunbopsl. Ucnonb3yto atn Gusnyeckme npubopsl, Lndposyo nabopaTopuio, OLeHK-
Te CBOE COCTOSIHME OpraHu3Ma 4yepe3 paboTy opraHoB kpoBoobpalleHus MonpobyinTe cdop-
MY/IMPOBaTb LiENb HALLEro ypokKa.

Mpeanonaraemble OTBETbI: UCCNEAOBaHUE PaboTbl KPOBEHOCHOM CMCTEMbl YENOBEKA.

[ns opraHu3aumm nocneaytoLlen paboTbl Mbl KNacC pa3aenuin Ha HECKObKO rpynn.

3apanue rpynnbl N2 1. OnpegenuTb faBneHWe w NynbC KaXZAOro YieHa rpynrbl, 3anosn-
HUTb Tabnuuy. CpaBHUTb NONYYEHHbIE AaHHbIE CO 3HAYEHUSMU CPEAHECTATUCTUYECKOrO Yeno-
Beka Bo3pacTa 13—14 net. CaenaTtb BbIBOA M OTBETUTb Ha BOMPOCHI. BbibpaTb Aenerarta, KOTO-
pbli BONOXMT pe3ynbTaTbl paboTbl U cAeNnaeT BbIBOA.

MpeanonaraemMblit BbIBOA: [laHHble pe3ynbTaTOB M3MEPEHWS MOKa3blBalOT, TO YTO KpoBe-
HOCHbIE CUCTEMbI YYACTHUKOB pynnbl UMEKOT pa3Hble MapaMeTpbl AaBneHus u nynbca. Pesynb-
TaT CPaBHEHMS C HOPMATMBHbLIMU MOKa3aHWUAMKU AN AaHHOMO BO3pacTa roBOPSAT O TOM, YTO y
OTAENbHBIX YEHOB rPynMbl OTKIOHEHWS AAaBNEHWS U NY/bCa Bbi3biBAKOT TpeBory. Heobxoammo
npoussecTun 6onee TwaTenbHOe UCCNeL0BaHNS B MEAULMHCKOM YUYPEXAEHUN.

YuTaloT BONPOCHI W AAKOT OTBETHI.

B kaxdom Hoymbyke daHHOU 2pynnbl pasmewaemcs nycmas mabauya u darwmca dono-
HUMe/ibHble B0NPOChI

3apanue rpynnbl N2 2. Cobpatb M3 npeasioXeHHbIX NPeaMETOB MOAENb KPOBEHOCHOW Cu-
cTeMbl Yenoseka. O6bACHMTb, MOYEMY B KaNWINspax KPOBb TEYET C MEHblUei CKOPOCTbIO, YeM
B KPYNHbIX cocyaax (aopTte, BeHax, apTepusx). 10 3akoHy BepHynnun o0 Hepa3pbIBHOCTM CTPyw
(Bo ckonbko pa3 ceveHue cocyda 60/bWwe 80 CMOJIbKO pa3 CKOPOCMb MeYeHUA XudKocmu 8
3Imom cocyde MeHblwe u Haobopom) Hapylaetcs nm husnmyeckui 3akoH bepHynnm o Hepas-
PbIBHOCTW CTPYM.

Ana 06bACHEHUS ABMXEHUS KPOBM B COCYAAxX MO3HAaKOMUMCS C 3akKOHOM bepHynnu. OH
elLLle Ha3blBAeTCs 3aKOHOM HEMPEPLIBHOW CTPYM.

—

. —

51 --"""'#"S:

Vi =Vy; Vi=wvi'S1't; Vo= v2rSo't; U wvi'Si= v2'Sz; va= w1'S1/ Sz
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Yepe3 pa3Hble ceyeHust Tpybbl 3a OAHO M TO € BPeMSI NMPOXOAAT OAMHAKOBbLIE 06BEMBI
xuakoctu. OTCIOAa NONMYyYaEeTCs, YTo TaM, rAe ceyeHune Tpybbl HONblue, CKOPOCTb TEYEHMUS XUA-
KOCTW MeHblLE U HA0bOpOT, TaM, rae ceyeHne TpyObl MeHbLUE, TO TaM CKOPOCTb TEYEHMUS XKUA-
KOCTW 6onblue. Yem 6onblue CKOPOCTb ABMXEHUS XUAKOCTH, TeM BoMblIee AaBNEHWE NPOU3-
BOAMT XMAKOCTb Ha CTEHKM cocyaa.

Paccmompum mabauyy.

- cocyan Buwery | Copory | ouneune
1 AopTa 20 50 50—150
2 ApTepun 5—10 20—50 80—20
3 ApTepuonsl 0,1—0,5 1—20 50—20
4 Kanunnsapeol 0,5—0,01 0,05—0,1 20—10
5 BeHy bl 0,1—0,2 0,1—1 10—2
6 BeHbl 10—30 10—20 /-5/-/+5/

MocMOTpUTE Ha fAaHHble Tabnuubl M NOCTapalTecb 06BACHATL MOYEMY MPU YMEHbLLEHUH
AMaMeTpa cocyaa CKOpOCTb KPOBM, ABMXKYLLEWCS MO HAM YMeHbLUaeTcst. MpoTuBopeYaT nun atu
[aHHblE 3aKOHY BepHynnan o HepaspblBHOCTW CTPyW. [ns NpaBUIbHOrO BbiBOAA MOCMOTPUTE Ha
MOZE/Nb KPOBEHOCHOM CUCTEMbI YENI0BEKaA.

B Hoym6yke GaHHoli epynnbl pasmewjaemcsa 3akoH bepHyaiu, donosHUMeIbHbIe BONPOCHI

Mpeanonaraemble OTBETHI: 3aKoH He HapywaeTCca TaK KaK An4 OTBETA Ha 3TOT BOMPOC He-
obxoanmo MOMHUTbL, YTO oblwas nnowaab ceveHus Bcex KanunnapoB HaMHOro 6onblwe yem
nnotlaab CeE4YEHNA aOpPThbl, BEHbI U1 apTEPUN, NO3TOMY CKOPOCTb KPOBU B Kanunngapax MeEHb-
e.

3apaHue rpynnbl N23. HapyweHune KpoBoo6palLeHnUs Npu HaN0XXEeHUM KryTa.

O6opynoBaHue u MaTepuaribl

o TopTaTUBHLIN KOMMbIOTEP

o [laTumk Temnepatypsl

¢ [lpoYHas HUTb MM TOHKWIA WHYP ANMHOW 0Koo 40—60 cMm

Xopa aKcnepuMeHTa

1. MpucTynanTe K BbIMOMHEHMIO OMbITA

2. HauuHaiiTe peructpaumio AaHHbIX. [ns 3toro Haxmute kHonky CTAPT Ha naHenu uH-
CTPYMEHTOB.

3. 3anucbiBanTe gaHHble He MeHee 30 C.

4, He npekpallas 3anucu AaHHblX, 6bICTPO M Tyro obmoTalTe ABa Nanbua (KaXabld OTAENb-
HO, 6O/bLLIOW 1 yKa3aTeNbHbIN) HUTKOMN.

5. MpoponxaliTe 3anncb, 0OTMeYasi BHELHME NPU3HAKM HapyLEeHUs KpoBoobpalLeHus (no-
KpacHeHue, a 3aTeM W MOCUMHEHWE MOKPOBOB, CHMKEHWE YyBCTBUTENbLHOCTU) He 6onee
7—10 MUHYT.

6. He npekpalyas 3anucu 6bICTPO CHUMUTE HUTKY.

7. JoxanTecb CTabunusaumm nokasaHWM AaTuyMKa M OCTAHOBMTE PEruCTpauMio HaXaB KHoM-
Ky cTOn.

8. CoxpaHuTe nonyyeHHble AaHHbIE HAXaB KHOMKY COXPaHUTb
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AHanu3 pe3ynbTaToB

1. PaccmoTpuTe rpadmk 1 CpaBHUTE TEMMNEPATYPY B Hayane onbiTa C MUHUMabHOM TeMne-
paTypou 1 TeEMNEpPaTYpPOK B KOHLIE OMbITa.

2. OTMeTbTe Ha rpaduke MOMEHTbI HANOXEHNUS U CHATUS MEPETSKKK:

CaenanTte BbIBOA O BAUSIHUM CKOPOCTM ABWXEHUSI KPOBM MO COCYAAM M TEMNOCHA6XeHMS
OTAENbHbIX YacTeMn Tena B KOTOPbIX NPOTEKAET KPOBb

3apanue rpynnbl N2 4. BausiHne ¢pmanyeckon Harpysku Ha 4actoTy nysabca v gaB-
NeHusa yenoBekKa (B NpeAnoXeHHOW rpynne BbibupaloT TPEHMPOBAHHOrO YenoBeka 1 HeTpe-
HUPOBaHHOIO).

Haiiamte 3aBMCUMMOCTb YacTOTbI My/bCa OT Harpy3ku YenoBeka C MOMOLLbO LIMPOBON Na-
bopaTopun 1 caenanTe BbIBOA O TOM, Kak 3aBUCUT 4YacTOTa yAapoB CepAaua npu yBeIMYeHUm
M3NYECKON Harpy3KKn YesoBeka.

1. Nopkntounte gatumnk YCC yepes USB nopT K [K.

2. 3aKkpenuTe AaT4MK Ha nanble pyku.

3. OnpegenuTte Y1cio yaapoB Nynbca B CMOKOMHOM COCTOSIHUM W [aHHble 3anuwinTe B Ta-
6nuuy.

4. Cpenaitte 10 npucefaHnidi U NokasaHus 3anuwuTe B Tabnuuy.

5. Coenante 20 npuceaaHuin M NokasaHus 3anuwute B Tabnuuy.

N2 onbiTa Yucno npucepaHmii Yacrota nynbca
1 0
2 10
3 20

Mo pe3ynbTaTaM paboThbl caenalite BbIBOA O TOM, Kak 3aBMCUT Ny/bC YenoBeka oT husnye-
CKOW Harpy3ku. MocTapanTecb 06bACHUTL TaKyto 3aBUCMMOCTb.

OTYéT npeacTaBuTENEN rpynn No nNpoaenaHHon pabore.

B kOHUe ypoka MUHU-TECT (Mo BblbOpy yuutens)

TecTtupoBaHue

1. PaccmMoTpuTe XapakTep ABWXEHUS cepaua u noabepute npaBubHOE ClI0BO XapaKTepu-
3yloLLee 3TO ABMKEHME?

A) KOHBYNbCUA B) puTMMUYHOCTb B) 6ecnopsiaoyHOCTb

2. C noMoLbio Kakoro usn4yeckoro 3akoHa MOXHO 06bACHUTb ABUXEHME KPOBWU B COCY-
nax?

A) l'yka B) bepHynnu B) Apxumepa
3. YT0 3acTaBnseT KpoBb ABUraThCsA Mo COCyaam?
A) pa3HOCTb flaBJIeHUs B cocyAax B) pa3HOCTb BbICOTHI Tena
B) cuna Tsxectu ) rpasuTaums

4. B KaKunx cocyaax HU3Koe AaBneHne, No3ToMy nepeasudxeHmnio KpoBmu CnocobCTBYIOT Kia-
naHbI?

A) kanunnspel B) BeHbI B) apTepuu ) BeHynbI
5. B kakoM Kpyre KpoBoobpalleHus MPOMCXOAMT HACbIWEeHWe KpOBU KUCTOPOAOM?
A) manom B) 60nbLioM B) cpeaHem
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3ak/iroueHue

Yuutenb 3aBepwaet paboty rpynnbi N2 1, N2 2, N2 3, N2 4,

MoABOAWT aHanM3 OLeHKW paboTbl rpynmbl.

Bbickaxkute CBOE MHEHME, YTO MOJSTYYMNOCh, @ Kakue BOMPOChl Bbi3BanW 3aTPYAHEHMS.
Kakov BuA aesTenbHOCTY Bbl BbIOMpaeTe Anst pelleHns 3STUX TpyaHOCTEN.

Yuuteno 6nonorum:

Bonpoc 1. Mexay Kakumu npegmeTamu BO BpeMsi BbiMOSHEHUS paboTbl Bbl Habnwoganu
CBS3b?

Bonpoc 2. BbicKaxuTe CBOe MHEHMe 0 TOM, MOXHO i1 U3yyaTb buonornyeckmne npoleccol
6€e3 MCnonb3oBaHUS (U3NYECKMX 3aKOHOMEPHOCTEN U DU3MYECKMX NPUOOPOB.

MpoaHanu3upynTe BCe BUAbI Ballen AESTENbHOCTM Ha YPOKE U MPEANOXWUTE TeMy ypoka?
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MepeueHb TeM yuyebHO-MccneaoBaTe/IbCKOM
U NMPOEKTHON AeATENbHOCTU LUKOJIbHUKOB

Pa3spen «PacTeHus u akonorusa»
BnusiHue «XuBOM» U «MEPTBOM» BOAbI HA POCT M Pa3BUTME PACTEHMM.
ApanTtauusi pacTeHMN K BbICOKMM TeMnepaTypam.
Buonorusi. PazHOBMAHOCTN MOXOOOPA3HBIX.
B M1pe NnwanHMKoB.
B3anvMHOe BMSIHWE pacTeHWIA.
B3anMHble NpUcnocobneHns pacTeHMii U HACEKOMbIX.
BuaoBoii cocTaB 1 0CO6EHHOCTM PaCcNpOCTPAHEHMS BOAHBIX PaCTEHWMI 03epa.
B1aoBoM cocTaB pacTUTENBHOCTM MOEFO paiioHa.
. BuooBoii coctaB TpaBSAHUCTbIX PaCTEHWUN, MPOWU3PACTAOWMUX OKONO POAHWUKOB MOErO
paloHa.
10. BnusiHue JlyHbl Ha POCT U pa3BUTME PaCTEHMM.
11. BAmsiHne a30THbIX Y40OPEHNUI HA POCT M Pa3BUTME PACTEHWIA.
12. BnusiHue a30THbIX YA06PEHNI Ha hOpMMpPOBaHME 3eN1EHON MACChI.
13. BnusiHMe aHTUOMOTUKOB Ha BCXOXECTb M POCT PACTEHWA.
14. BnusiHve rugporens Ha CKOpOCTb NpopacTaHMs CEMSIH paCTEHUM Pa3HOro BereTaLluoH-
HOro nepvoaa.
15. BnusiHMe 3anacHblX NUTaTesbHbIX BELLECTB CEMSAONEN Ha POCT U pa3BUTUE MPOPOCTKa.
16. BnusiHue noHoB Pb2+, Cu2+ 1 H+ Ha pocT 1 pa3BuTHUE pacTeHUM.
17. BnusiHWE MarHWTHOM BOAbl Ha XM3HEAEATENbHOCTb PaCTEHWI.
18. BnusiH1e MOYEBMHbI Ha NPOpAcTaHWe CEMSIH M NOCNeaYHoLMiA pOCT NPOPOCTKOB.
19. BnusiHMe My3blKM Ha POCT W pPa3BUTUE PaCTEHMMN.
20. BnusiHne OCBELLEHHOCTH Ha POCT M Pa3BUTME PACTEHWIA.
21. BnusiHMe nuTaTeNbHbIX 3NEMEHTOB Ha POCTOBbIE MPOLIECCHl PACTEHWN.
22. BnusiHMe NouYBbl HA POCT W Pa3BUTHE PaCTEHWN.
23. BnusHue nNpoao/mKMTENIbHOCTU OCBELLEHMS Ha ABWXEHWEe NUCTbeB Kucnmubl (Oxalex
acetosella).
24. BnusiHue pa3nnyHbiX 6MOCTUMYNSTOPOB HA BCXOXKECTb CaA0BbIX PACTEHUMN.
25. BnusiHMe pa3nnyHbIX BMAOB MOYB Ha pa3BUTHE PaCTEHWN.
26. BnusHue cBeTa, Tenaa W BOAbl Ha POCT M Pa3BUTUE PACTEHWN.
27. BnusiHue cepebpsiHOM BOAbl HA pacTeHus.
28. BninsiHMeE CNOB M My3blKM Ha POCT M pa3BUTME PacTEHWN.
29. BnusiHMe COMHEYHOro CBETa M KayecCTBa MoYBbl HA POCT M Pa3BUTME PacTEHUM.
30. BnunsHue conHeyHOro cBeTa Ha npouecc hOTOCMHTE3a B pacTeHUsX.
31. BnusiHve TabayHOro AbiMa Ha POCT PacTEHUMN.
32. BoaHble pacTeHuns o3epa.
33. Bo3bMu noA 3awuty. Peakue pacteHus.
34. Bonwe6bHble pybaxu U3 Kpanuebl — CKa3ka WA peanbHOCTb?
35. [InkopacTywme pacTeHus B HalWeM NUTaHUu
36. lypmaH — pacTteHue-ybuiiua?
37. 3HaueHMe MUHEpPanbHOro NUTaHUS ANS PacTEHWN.
38. N3yyeHune BMAOBOro MHOroobpasus pacTeHU MOero nocénka.
39. M3y4yeHne BMAOBOro pa3Hoobpasmns TPaBsSHUCTLIX AMKOPACTYLIMX PAaCTEHMIA NPULLIKOSb-
HOMo y4yacTka.
40. M3yyeHne BAMSIHUS NUPaMWUA Ha NpopacTaHMe CEMSIH, POCT U Pa3BUTME PacTEHMM.

OCONOU AWM
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41. W3y4eHne BNUAHMA CBETA Ha pacTeHus.
42. N3yyeHne AnuTeNbHOro BANUSIHUS 3NEKTPOMArHUTHOMO U3My4YEeHUSs! BbICOKOBOMbTHOM NN-
HWUM 3NeKTponepeaay Ha KOCTpew 6e30CTbli 1 Nbiper NON3y4ni.

Pa3spen «YenoBsek u akonorusa»
MNuwesapeHue.
lMuwesapuTenbHas CMCTEMA M COBPEMEHHOE MUTAHWE LWIKOJSIbHWKOB.
[pouncxoxaeHne yenoseka.
CepaeyHo-cocyancTble 3abonesaHus.
Cepaue v BNWSIHWE Ha HEro XMMWYeCKMX npenapaTos.
Cepaue yenoseka. CTpoeHue cepaua.
dusmnka cepaua.
Cunamckue 61m3Heubl.
. CkeneTt yenoseka.
10 COBEpLUEHCTBO YENIOBEYECKON PYKM.
11.CoH yenoseka.
12. CpaBHuTenbHas XapakTepucTuka paboTbl cepaua yenoBeka W XUBOTHbIX MeTogoM IKT.
13. CrapeHve yenoseka “ BO3MOXHOCTb beccmepTus.
14. CTpoeHwe 1 CBOMCTBa KOCTEN.
15. CtpoeHue 1 yHKUMM KNETOK.
16. CTpoeHve ckeneTa yenoseka. Koctu.
17. TalHa KpacHbIX YLIEW.
18. XuMuyeckne sneMeHTbl B OpraHu3Me Yesnoseka.
19. Mpobnembl COBpeMeHHOI 3Konornn. 3aboneBaHnst HeMHMEKLMOHHOM NpUpoabl, CBSI-
3aHHble C BIMsiHUEM (haKTOPOB OKPYXXaloLei cpeabl.
20. MpobneMbl COBpEMEHHOW SHAOKPUHONOrMK. 3ab60N1eBaHNS SHAOKPUHHON CUCTEMBI.
CTpyKTypa 1 pacnpoCTpaHEHHOCTb, NpodunakTmka.
21. PaumoHanbHoe nuTaHue. [ueTtoTepanus.
22. CeCTPUHCKON Aeno B MeEANLIMHE.
23. CoBpeMeHHas UcTopus MeauumHbl. MeanumnHa Halero permoHa.
24. CnopT BbICOKMX LOCTUMXEHWUA W €ro BIUSHUE HA 3[0POBbE.
25. ®opmupoBaHue 340poBbe cbeperatowlen cpeabl B cucteme 0bpa3oBaHms.
26. ®opMUpoBaHME CUCTEMbI 3HAHWM O 340POBOM 06pa3e XW3HU Y OAHOKNACCHUKOB.
27.Lkona — ocTpoB 6e30nacHOCTY.
28. LLyM 1 ero BnMsHWE Ha OpraHW3M YesoBseka.
29. M3yyeHne MELOHOCHbLIX PaCTEHMUI OKPECTHOCTEN rOpoAa.

OONOUT A WN

MepeuyeHb AOCTYMHbIX UCTOUHUKOB MH(OpPMaLIUK

B pa3gene npeacTaBneH CMMCOK KHUF M CCbINIOK Ha CalTbl, B KOTOPbIX 60nee noapobHo oc-
BSALLEHbI pa3nIMYHblE acneKTbl pacCMaTpuMBAEMbIX BOMPOCOB. VX MOXHO pekoMeHAoBaTb Kak
yuuTento, Tak 1 0by4aeMbIM, NPOSIBUBLUMX MHTEPEC K M3YYaeMON TEME.

1. BopoHuHa I'. A., MsaHosa T. B., KanuHosa I. C. buonozus. NnaHupyeMble pe3ynbtaThl.
Cuctema 3agaHuii. 5—9 knaccel. NMocobue ans yuntenen obweobpasosBaT. opraHu3auni /
Moga pea. . C. KoBaneson, O. b. JlornHosoit. — M.: MNpoceeluexue, 2017.

2. FanoHiok 3. T. Buonorus. MnaHupyeMble pe3ynbTaTbl: KapTa NPOXOXAEHUSI pabouet
nporpamMmbl. 5—6 knaccel: yyeb. nocobue ans obweobpasosat. opraHuzaumii / 3. I'. Fano-
HIoK. — M.: [pocBeleHne, 2017.

3. Xepebuyosa E. /1. E2. buonorus: Teopetnyeckne mMatepuansl. — CI16.: TpuroH,
2009. —336c.
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4. KanuHuHa A. A. TloypouHble pa3paboTku no éuonorun «baktepun. 'pnbsbl. PacteHns»,
6 knacc. — M.: BAKO, 2005.

5. KupuneHko A. A., KonecHukos C. M. buonozus. 9-i knacc. MoarotoBka K UTOrOBOM aTTe-
cTaummn- 2009: yuebHo-meToanyeckoe nocobue. — Poctos H/: JlernoH, 2009. — 176 c.

6. /lamowuH B. B. bruonorus. XuBoTHble. 7 knacc: paboyas TeTpagb Ansa yuutens. — M.:
Apoda, 2004.— 160 c.

7. JlamwwuH B. B., YpuHuesa I'. A. buonoaus. XunBOTHble. 7 KnacC: TeMaTUYECKOe W Moy-
pOYHOE nnaHuMpoBaHue K yyebHuky B. B. JlaTiowunHa v B. A. LLanknHa «Bbuonorus. XXusot-
Hble»: nocobue ang yuutens. — M.: poda 2003. — 192 c.

8. Hukuwos A. M. Kak obyyatb 6uonoruu: XuBoTHble: 7 kKn. — M.: ['yMaHUT. u3g. LUEHTP
BNALOC, 2004. — 200 c.

9. Hukuwos A. U., lNlempocosa P. A. v ap. buonorus B Tabnmuax. — M.: «UJIEKCA», 1998.

10. Hukuwos A. W., TepemoB A. B. lnaaktnyeckuin matepuan no 3oonorun. — M.: PAYB
«UnTtapenb», 1996. — 174 c.

11. MaceyHuk B. B. Buonorus. MeToanka WHAMBWAYaNbHO-TPYNnoBon AesTenbHoCcT. — M.:
MNpoceelyeHune, 2016.

12. TaceyHuk B. B. buonozusa. WHAMBMAYanbHO-rpynnoBas AeATeNbHOCTb. [loypoyHble
pa3paboTkn. 5—6 knaccel: yueb. nocobue ans obuieobpa3osaT. opraHusaumii / B. B. Maceu-
HUK. — M.: lMNpoceewwenune, 2017. lNacevyHuk B. B., Cymamoxun C. B., KanuHosa I'. C. Ypoku
6uonoruun. 7 knacc: nocobue ana yuutenen obuweobpasosaT. opraHusauui / noa pea.
B. B. Naceynuka. — M.: MpoceeweHne, 2014.

13. MaceyHuk B. B., CymamoxuH C. B., KanuHosa I'. C., lanoHwk 3. I'. Ypoku 6buonorum.
5—6 knacchl: nocobue ans yuutenei obuieobpa3oBaT opraHusaumii / noa pea. B. B. Maceu-
HuKa. — M.: lMpoceeweHune, 2014.

14. Tepemos A. B., Poxnos B. C. 3aH/MaTenbHast 300/10rMs1: KHUra Ans yYalmxcsi, yumnre-
newi n poautenei. — M.: ACT - MPECC, 1999. — 258 c.: un. ®pocuH B. H., Cusornaszos B. W.
FOTOBMMCSI K €AMHOMY rOCyAapCTBEHHOMY 3k3aMeHy: buonorusi. XXuBoTHble. — M.: [dpoda,
2004 — 272 c.

15, Cant OUMNWN. OTKpbITHIM 6aHK 3aAaHWi Ans OpMUPOBAHMS ECTECTBEHHO-HAY4HOW rpa-
MOTHOCTU [2neKTpoHHbIN pecypc]: — URL: https://fipi.ru/otkrytyy-bank-zadaniy-dlya-
otsenki-yestestvennonauchnoy-gramotnosti (aata obpawenuns: 10. 05. 2021).

16, Cant EanHas konnekumst umndpoBbix 06pa3oBaTeNibHbIX PecypCcoB [INEKTPOHHbIN pe-
cypc]: — URL: http://school-collection.edu.ru/catalog (aata obpawenus: 10.05.2021).

17.Cant ®epepanbHbld LEHTP MH(OPMaLMOHHO-06pa3oBaTeNbHbIX PeCYpCcoB [INEKTPOH-
Hbi pecypc]: — URL: http://fcior.edu.ru/ (nata obpawenus: 10.05.2021).

18, Undposbie nabopatopum Releon [InekTpoHHbIn pecypc]: — URL: https://rl.ru/ (ma-
Ta obpallenns: 10.05.2021).

19, Kpyrnbin cton: LUndposble nabopatopun B COBPEMEHHOMN WWKOME [DNEKTPOHHbLIN pe-
cypc]: — URL: https://www.youtube.com/watch?v=@gBj-tolw2N4 (pata obpaweHus:
10. 05. 2021).

20. HayyHas anekTpoHHasi bubnuoteka «KnbepneHuHka» [InekTpoHHbIi pecypc]: — URL:
https://cyberleninka.ru/ (nata obpaweHus: 10. 05. 2021).

21, dnekTpoHHas bubnmoteka anccepTaumin n asTopedepaToB [DNeKTPOHHBIN pecypc]: —
URL: http://www.dissercat.com/ (aata obpaweHus: 10. 05. 2021).

22, HayyHas anekTpoHHasi 6ubnuoteka «Elibrary.ru» [InekTpoHHbii pecypc]: — URL:
https://elibrary.ru (aaTta obpawenus: 10. 05. 2021).

23, Obpa3oBaTenbHbIi nopTan ans noarotoBku K BIP [dnekTpoHHbIM pecypc]: — URL:
https://bio6-vpr.sdamgia.ru/ (aaTta obpaienus: 10. 05. 2021).

ABTOpamu 6bin UCNONB30BaH MANKOCTPATUBHLIN MaTepuan ¢ caiToB: https:// LibTime.ru;
https:// Pikabu.ru; https:// Cxemo.pd.
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BbycnakoB Bnagumup Bnagummnposuy
MbiHeeB AnekcaHap Bnagummnposuy

Peanusauus obpasoBaTesnbHbIX NporpaMMm no 6monorun
C Ucnonb3oBaHueM o60pyaoBaHMSA AETCKOro TexHonapka
«LLIKONbHbIN KBAHTOPUYM>
5—9 knacc

Memoduyeckoe nocobue

LleHTp EcTecTBEHHO-Hay4HOro 1 MaTeMaTMYecKoro 0b6pasoBaHus
3aBeaytowmnn pepakumen 3. I'. FanoHwk
OTBETCTBEHHbIN 3a BbiNycK 4. P. BaliHwmelH
Pepaktop 4. P. BalHwmeuH
Xy#oXeCTBeHHbI peaakTop [aywkosa T. B.
TexHnyeckoe pefakTMpoBaHue W KomnbloTepHas BépcTtka 0. C. MsaHosol
KoppekTtop /leoHosa 0. H.
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