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BeBepeHue

OcHaleHune obueobpasoBartesibHbIX LWKO COBPEMEHHbIM aHaNOroBbIM M LdpoBbIM 060-
pyAoOBaHWEM SBASETCA MatepuanbHOM 6ason peanusauuu depepasibHbIX rocyAapCTBEHHbIX
obpaszoBartesibHbIX CTaHAAPTOB. JTO OTKPbLIBAET HOBblE BO3MOXXHOCTU B YPOYHOW M BHEYPOY-
HOW, BHEKNACCHOW AeATENBHOCTU U ABNSIETCS HEOTbEMJIEMbIM YCII0BUEM (POPMUPOBAHMSA BbICO-
KOTEXHOJIOrMYHOM Cpefbl LLKOJIbl, 6€3 KOTOPOW CIOXKHO NPeACTaBUTb He TOJIbKO MpoduibHoe
obyuyeHune, HO M COBpeMeHHbI obpasoBaTtesibHbIM Npouecc B LenoM. Paspacraercs none e3au-
MOAENCTBUSA YUYEHUKA U YUUTENA, KOTOPOE PACNpPOCTPAHSAETCA 3a CTEHbI LUKO/bl B PeasibHbIN U
BUPTYanbHbIM counyM. Mcnonb3oeaHue yuebHOro 06opyaoBaHUA CTAHOBUTCA CpeacTeom obe-
CMeYeHusi 3TOro B3aMMOLEUCTBUSA, TeM Bosiee B YCNOBUSAX 0OyYeHUs NpeaMeTy Ha yrnyOnéH-
HOM YPOBHe, npeanonaraeMom npodununsaumen obydeHus.

B pamkax HaumoHanbHoro npoekta «O6pasoBaHWe» CTano BO3MOXHbBIM OCHALLLEHUE LUKO
coBpeMeHHbIM obopyanoBaHveM «LLIKonbHbIM KBaHTOpUYM». BHeapeHue atoro obopynosaHus
NO3BOJIIET KAYeCTBEHHO M3MEHMUTb npouecc obyueHuns 6uonoruu. MosBnseTcs BO3MOXKHOCTL
KOJIMYECTBEHHbIX Hab/IOAEHWI U OMNbITOB A/ MOMyYeHUss OCTOBEPHOM MHopMaumn o buo-
NOrMYeckux npoueccax u obbektax. Ha ocHoBe Mosy4YeHHbIX 3KCNepUMEHTasIbHbIX AaHHbIX 06-
yyaeMmble CMOryT CaMOCTOSITE/IbHO Aenatb BblBOAbl, 0606LaTb pesynbTarbl, BbiABAATb 3aKOHO-
MEPHOCTHM, YTO Ha Hal B34, CNOCOOCTBYET MNOBbLILEHUIO MOTUBALMKW ODYHYEHWA LLIKOSIbHUKOB.

Bbicokas cnoxHocTb paboTbl ¢ cOBpeMeHHbIM LMdpoBbIM, 0becneyeHne ero paborocno-
COBHOCTM, HEOCTAaTOYHOCTb METOAMYECKOrO obecredyeHnss — BCE 3TO 3a4acTylo BCTyraeTt B
NMPOTUBOPEYME C HELOCTATOYHOCTBIO MH(MOPMALMOHHBIX MU MHCTPYMEHTasIbHbIX KOMMETeHLMU
neparora. Pa3spelueHne JaHHOro KOHMIMKTA BO3MOXHO B NPaKTUYECKON AeATENbHOCTH, B Bbl-
NOSIHEHWM LEMOHCTPALMOHHBIX M flabopaTopHbix paboT, opraHusaummn nabopatopHoOro akcne-
PUMEeHTa, B OpraHvW3auuy MPOEKTHOM M y4ebHO-UCCNenoBaTeNIbCKOM AeATeNlbHOCTU obyyato-
wuxcsA. B npouecce akcnepvMeHTanbHoW paboTbl yyaliMecs npuobpeTaloT OMbIT MO3HaHMUS
peanbHOCTH, ABSIOLLMICA BAXKHBIM 3TanoM (hOPMUPOBAHUSA Y HUX YOEXAEHUI, KOTOpble, CBOIO
ouepepnb, COCTaB/SAIOT OCHOBY Hay4HOrO MUPOBO33peHusA. B To ke BpeMa meToaMKa nocTaHoB-
KW 3KcnepvMeHTa. MMeHHO noatoMy npeasiaraeMble B 4aHHOM NOCobUK YpoKM, naboparopHble
M NpakTUyeckne pabotbl cHabKeHbl METOAUMYECKMM KOMMEHTApUEM, MATpULLEN AN COOCTBEH-
HOro npoceccuoHanbHOro NoucKa, Ans agantauuyv MatepuasoB K YCIOBUAM KOHKPETHOro 06-
pa3oBaTenbHOro yuypexaeHus. Tematvka paccMaTpuBaeMblX SKCNEPUMEHTOB, KOMYECTBEHHbIX
OMbITOB, COOTBETCTBYET CTPYKTYpe MpuUMepHOM obpasosatesibHOM MporpaMmbl no Guonoruu,
conepxxaHuio PeaepanbHoro rocyaapcteeHHoro obpasosarensHoro craHgapta (ProcC) cpea-
Hero (ocHoOBHOrO) obLero obpasoBaHus.

MocTaBnsemble B LIKO/bI COBPEMEHHbIE CpeacTBa obyyeHus, B pamkax npoekta «LLkonb-
HbIM KBAHTOPUYM», COLEPXKAT KaK y)e U3BeCTHoe 0OopyLoBaHWe, TaK U NMPUHLMMNMUANIBHO HO-
Boe. [Mpexzae Bcero, 310 UMdpoBbIE Naboparopuu ¢ HabopaMu JATYMKOB, NMO3BONSAIOLLME MPO-
BOOWUTb M3MepeHUs (DU3UYECKUX, XUMUYECKUX, DU3MONOMMHECKMX NapaMeTpPoB OKpYrKatoLLen
cpeabl U opraHnM3amMoB. B ocHoBy obpasoBatesibHOM NporpaMmbl 3a/I0XKeHO NPUMEHEHUE Lud-
poBbiXx nabopartopui. PaccmoTpeHHble B MOCOOGMM OMbITbl MPOLLM LIMPOKYIO anpobaumio.
MHOroneTHss npakTMKa MCrosib30BaHUsA LUMMPOBbLIX N1abopaTopri U MUKPOCKOMUYECKOMN TeX-
HUKM B LLIKOJIE MOKa3ana, YTo COBPEMEHHbIE TEXHUYECKWE CpeacTBa 0OyyeHMss HOBOro NoKose-
HWA NO3BONAIOT AOOUTHCA BBICOKOTO YPOBHSA YCBOEHMS 3HAHUIA, (hOPMUPOBAHWSA NMPAKTUYECKUX
HaBbIKOB OMOIOrMYECKUX WCCefOBaHWM, YCTOWYMBOrO POCTa MO3HABATENbHOMO WHTEpeca
LUKONIbHUKOB M, KaK CieiCTBMUE BbICOKOrO YPOBHA y4ebHOM MOTUBaLMM.

Hacroswee nocobue npussaHo nomMoub negaroram B peanusaumn obpasosartesibHbiX Npo-
rpamMm obLLero v JOMOSIHUTENbHOrO 0OPa30BaHUs, B paspeLlleHUn BO3HUKAIOWMX TPYAHOCTEN
npu pabote c obopynosaHmeM «LLIkonbHOro kKBaHTOpUyMa.
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OcCHOBHbIe NOHATUA U TEPMUHDbI

B MeToamueckoM nocobum MCnonb3yoTcs cieaytolime NOHATUA U TEPMUHDI:

LUKoNbHbIN KBAHTOPUYM — KOMMIEKT y4ebHOro obopyaoBaH1s AETCKOro TeXHOMapKa,
MatepuasibHas 6asa ans co3gaHus MHHOBALMOHHOW 0bpa3oBartesibHOM cpedbl B KoTopor dop-
MUPYEeTCs M pa3BuBaeTcsa M3obpeTaresibCKoe, KpeaTUBHOE U KPUTUYECKOE MbllsieHne obyyato-
LLMXCS.



LUudposasa (komnbioTtepHasa) nabopatopusa — KoOMMIeKT yd4ebHoro obopyaoBaHus,
BK/TIOYAIOLLMI M3MepUTENbHbIM BI0K, MHTEPENC KOTOPOro No3BosseT obecneymearb CBA3b C
PerncTpaTtopoMm AaHHbIX, U HABOP AATYMKOB, PErMCTPUPYIOLLMX 3HAYEHUS Pa3/IMYHBIX r3nye-
CKUX BEJIMYMH.

NporpammHoe obecneueHune Releon Lite (MO Releon) — nporpammHoe obecneue-
HWe, NocTaBiseMoe B cocTaBe uudposoi naboparopun, obecneunsatolee paboTy AaTHMKOB,
COXpaHeHWe U NepeBuYHY0 06paboTKy NOMyHEHHbIX AAHHbIX.

MynbTngaTunk — uMppoBON AATYMK, NO3BOMAIOWMIA BECTU OLAHOBPEMEHHO YYET HECKOJb-
KWMX MoKasaresneil oKpy»atoLen cpefbl U GU3MONOrMyecKnx nokKasaresien opraHusma YesioBeka.

MoHoaaTtuuk — uncbpoBOM AaTUMK, NO3BONSAIOLLMIA BECTU OOHOBPEMEHHO YYET TONIbKO OAHO-
ro noKasaresis OKpy»KatoLLen cpefbl Un prsnonorMyeckoro noKasaresis opraHu3Ma YesioBeKa.

Perncrparop AaHHbIX — 3/1eKTPOHHOE YCTPOMCTBO (MHTEPAKTUBHAA LOCKA, NepcoHasb-
Hbli KOMMbIOTEP, HOYTOYK, nnaHweT, MobusbHbiM TenedoH) noaaepkusawolime paboty
MO Releon.

JNornpoeaHue — pexxum pabotbl umMdposom naboparopuu, Npu KOTOPOM AaTymK pabora-
eT 6e3 pernctparopa AaHHbIX, C BO3MOXXHOCTbIO NMOCNEAYIOLLEN 3arpy3KU Pe3ynbTaTtoB U3mMepe-
HUI B NaMATb perncTparopa AaHHbiX.

CBA3Ka AAaTYUKOB — pexuM paboTbl uMdpoBoin nabopatopuu, NP KOTOPOM Ha 3KpaHe
perucrparopa AaHHbIX rpaduyecku otobpaxkaetcs pabota ogHOBpeMeHHO AByX M bonee noa-
K/IIOYEHHbIX LIM(POBbIX AATYMKOB.

Noaxoabl K CTPYKTYpUPOBAHUIO MaTepUasioB

B obpa3zosarenibHOM NporpamMe npeacTasfieHbl Ceaylolumne pasaernb:

1. MeToapl uccneposaHuii B buonorum

2. botaHuka

3. 3oonorus

4. Anatomusa v manonorus YenoBeka

5. Uutonorus

6. l[eHeTuka

1. dxonorus

[aHHble pasgesnbl BblbpaHbl C yHETOM Haubosee LMPOKUX BO3MOXKHOCTEMN MO MPUMEHEHMIO
obopynoeaHus «LLIkonbHoro KBaHTOpUyMa» Kak 4ss nposeaeHus naboparopHbix pabor, Tak 1
ANS AeMOHCTPaLMOHHOro 3KcnepuMeHTa. Kpome Ttoro, nepeuvcneHHbie pasgenbi obnapatot
HanBO/bLLUMM NOTEHLMANOM A1 OpPraHM3aLmMm NPOEKTHOW U UCCNEA0BaTeIbCKON AeATENIbHOCTH
obyuatowmxcs. buonormnueckoe HabniogeHne u akcnepuMeHT nposoasaTcsa B opme nabopa-
TOPHbIX U AEMOHCTpauui. JleMOHCTPaLMOHHbBIA 3KCNEPUMEHT NPOBOAMTCA B CNeAyoWmUX Ciy-
yasx:

a) MMEIOLLLEECS B HAIMYMM KOSIMYECTBO NMPUOOPOB U LMDPOBbLIX 4ATYMKOB HE NO3BOJIAET Op-
raHW30BaTb MHAMBUAYasIbHYIO, MAPHYIO MM FPYNNOBYto NabopatopHyto paborTy;

6) aKCcnepuMeHT umeeT HebOosbLLYIO MPOAOIKUTENILHOCTb U C/IOXKHOCTb M BXOAMT B CTPYKTY-
Py ypoka.

Insa usyyenus npegmeta «buonorus» Ha atane ocHoBHoro obuiero o6pa3oBaHWsa OTBOAUT-
ca 280 vacos:

5 — 6 knacc — no 35 yacos B rog,

7 — 9 knacc — no 70 yacos B rog.

[aHHas obpasosarenbHas nporpamma obecrnedynsaeT Co3HaTe/lbHOE YCBOEHME YYalUMUCS
BayKHEWLLUMX BUOOrMYECKMUX MOHATUI, 3aKOHOB U TeOpUi, (hOPMUPYET NPeaCTaB/IEHWE O POJM



61ONOrMK B NMO3HAHUM KMBOTO MMPA U B KU3HW uyenoseka. OCHOBHOe BHUMaHue yaensiertcs
CYLLHOCTH BMOMOrMYEeCKUX SIBNEHWI, MPOLECCOB M METOAAM UX U3YHYEHMUS.

CTpyKTypa npefcTaB/ieHHbIX B JAHHOM METOAMYECKOM NOCOOMM M1aHOB YPOKOB U nabopa-
TOPHbIX PaboT OTpaXKaeTCs MOC/NeAOBaTENbHOCTb U3YYeHUs U coaepyKaHua 6uonorun B 5—9
Knaccax.

B 5—7 knaccax yyalimecs y3HaloT, YeM K1Bas NPUPOAA OT/IMYAETCA OT HEXKMBOM; Nosyya-
toT 0bLLMe NpeacTaBieHns O CTPYKTYpe BUONOrMieckomn HayK1, eé UCTOPUKM U MeTofax uccre-
[OBaHUA, LAPCTBAX XKMBbIX OPraHW3MOB, Cpeaax obUTaHWs OpraHM3MOB, HPABCTBEHHbIX HOP-
Max W NPUHUMNAxX OTHOLUEHWUA K NMpUpoge. Yyalimnecs nosyyaloT CBEAEHUSA O KNEeTKe, TKaHsAX 1
opraHax, 0 Nnpoueccax W3HeaesaTeNbHOCTU OpPraHU3MoB, 06 YCNOBUSAX KWU3HU U pa3Hoobpa-
31U KMBOW MPUPOADbI, @ TAKXKE O CTPOEHWU, KU3HELEATENbHOCTU U MHOroo6pasun GakTtepui,
rpMboB, pacTeHWH 1 KUBOTHbIX.

OcHoBHoe copepykaHue Kypca 8 knacca HanpaeneHo Ha opMupoBaHue y obydatoLmxcs
3HAHWIM M yMeHUI B 061acTU OCHOB aHaTOMUK, (hM3MOIOTUK U TUIMEHbI YENIOBEKA, peanusaLumm
YCTAHOBOK Ha 340pOBbii 06pa3 »u3Hu. CopepikaHue Kypca OpMEHTUPOBAHO Ha yriybneHue u
pacluMpeHue 3HaHUi 06y4atoLLMXCA O NPOSIBNIEHUH B OPraHU3Me YesloBeKa OCHOBHbIX XKMU3HEH-
HbIX CBOWMCTB, NepBOHaYasbHble NPeACTaBIeHUs O KOTOPbIX Bbiu nosydeHbl B 5—7 knaccax.

OcHoeHoe copeprkaHue Kypca buonoruu 9 knacca nocesAweHo ocHoBaM obLein buonoruu.
OHo HanpaeneHo Ha 0600LLeHMEe OBLLUMPHbBIX PAKTUYECKUX 3HAHUW M CMeLMasbHbIX NpaKTUYe-
CKMX YMEHWM, ChOPMMUPOBAHHBIX B NPEAbIAYLLMX KNaccax, TECHO CBA3aHO C pasBUTUEM OUO-
NIOrMYECKOM HayKM B LLESIOM U XapaKTepu3yeT COBPEMEHHbIN YPOBEHb €€ Pa3BUTUS.

OfHWM M3 OCHOBHbIX MPUHLMMOB MOCTPOEHWUSA MPOrpaMMmbl ABASETCA MPUHLMM AOCTYMHO-
CTU. DKCNEepUMEHTasIbHbIE AAHHbIE, MOSTyHEHHbIE YYALLMMUCS MPU BbIMNOHEHUU KOMYECTBEH-
HbIX OMbITOB, MO3BOJIAIOT YYALLMMCSA CAMOCTOATENIbHO AeNaTb BbIBOAbI, BbIABNATL 3aKOHOMEP-
HocTu. Moaxoapl, 3an0XKeHHble B COAep)KaHWe NporpaMmbl Kypca, Co34aloT HeobxoamMmble yc-
NOBUSA /1 CUCTEMHOTO YCBOEHMS YHaLLMMUCS OCHOB HAyKH, 415 06ecneyeHnsi pass1BaloLLEro
M BOCMMWTHIBAIOLLErO BO3AEMCTBUSA OOyYeHUa Ha IMYHOCTL yyaulerocs. PopMupyemble 3HaHMUSA
LO/MKHbBI CTaTb OCHOBOW CUCTEMbI YOEXKAEHUMN LUKO/IbHUKA, SAPOM €ro Hay4HOro MMpOBO33pe-
HUA.



OnucaHue matepuanbHO-TEXHUYECKOU 6a3bl

«lllkonbHOro KBAHTOpUYMa», UCMONb3yeEMOro
ANA peanu3auuu obpasoBartesibHbiX NPOrpamMmMm
B paMKax npenogaBaHUs GMOSIOrMU U 3KONOMUM

MartepuanbHo-TexHu4yeckas 6a3a «LLkonbHoro kBaHTOpryMa» BKtodaeT B cebsa undposbie
naboparopmu, MUKPOCKOMUYECKYIO TEXHUKY, Habopbl Knaccuyeckoro obopyaoBaHus Ans npo-
BeleHUsi BUONOrMYECKOro NpakTUkyma, B TOM Yucie no pabote ¢ MUKpockonamu. YuuTbias
NPaKTUYECKWUI OMbIT MPUMEHEHUA AAHHOTO 0OOPYAOBaAHMA HA YPOKaxX BUOMOrMK U B MPOEKTHO-
MCCNefoBaTeNIbCKOM AeATeNbHOCTU, Mbl CAEMAaeM OCHOBHOM aKLEHT Ha OMNWCaHUKU LUbPOBbIX
nabopatopui u nx BoamMoxkHocTaX. MNpu aTom undposbie nabopatopum B Komnnektaumm «buo-
norus», «3Jkonorusa», «Musnonorvsa» copepxkar Kak UHAWBUAYasNbHbIE AATYMKM, TaK U MOBTO-
psaowmecs (tabn. 1). HaseaHus nocnegHux B npueeneHHoW Tabsnvue BblaeNneHbl KYpCUBOM.
Hanuune nopgo6HbIX NOBTOPAIOLLMXCA AATYMKOB PacLLUMPSAET BO3MOXHOCTU nejarora no opra-
HU3aLuK NabopaToOPHOro NPaKTUKyMa.

Ta6nuua 1

Darumku undpoebix naboparopuit no 6uonormum, aKkonoruu u pusnonorumn

Ne
Buonorusa Jkonorusa ®usunonorus
n/n
1 BnaxHocmu 8030yxa Bnax+Hocmu 8o30yxa AptepuanbHoro
JaBneHus
2 InekmponpoBodumocmu InekmponpoBooumocmu Mynbca
3 OcBewéHHocmu OcBewéHHocmu OcBewérnHocmu
4 pH pH pH
5 Temnepamypel okpyxarowel | Temnepamypsl OKpy»xaro- Temnepamypel
cpeosl wel cpedel mena
6 Hutpat-noHos YacToTbl AblXxaHUA
7 Xnopua-noHos YckopeHus
8 3ByKa JKr
9 BnaxxHocTn nousbl Cunbl (3promeTp)
10 Kucnopoaa
11 OnTtuuyeckom NNOTHOCTH
525 Hm (konopumeTp)
12 OnTtuuyeckom NNOTHOCTH
470 Hm (konopumeTp)

13 MyTHOCTH (TypbuanmeTp)
14 Okucu yrnepoga
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Puc. 2. MynbtMpatyMk no  3KONMOMUM:
1 — ocBeLLEHHOCTb, 2 — OTHOCUTESIbHAaA
BNIQYXXHOCTb BO3AyXa, 3 — Temnepartypa
OoKpy)atolen cpegbl, 4 — Temneparypa
pacTBOpoOB, 5 — HUTpAT-MOHbLI, 6 — XJOo-

Puc. 1. Komnnekr undposoit naboparopum pua-uoHbl, 7 — pH, 8 — anexTponposoa-
HOCTb
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Puc. 3. Mynbtnaatumk no cmsmonornu: 1 — Temneparypa tena, 2 — nynsc,
3 — vacroTa AbixaHus (HafeT CbEMHbIM MYHALUTYK)

[atunkv u nononHuTenbHble Matepuanbl (NepexofHUKU, YYBCTBUTENIbHbIE 3/IEMEHTbI, METO-
OMYECKWe Martepuasbl, 3apsifHOe YCTPOMCTBO M Ap.) KOMM/EKTYIOTCS B KOPOOKM-ueMonaHsbl
(puc. 1)

Huxke paHa kpaTkas xapakTtepucTvKa LUgpOBbIX LATYMKOB, MPUBELEHbl BbISBJIEHHbIE HA
NPaKTUKe TEXHOIOrMYecKne OCOBEHHOCTU MPUMEHEHMA. YUYET 3TMX 0CcoBeHHOCTEN MO3BOSIUT
MPaBWJIbHO UCMOMb30BaTb AATYUKM U NPOAJUTL CPOK UX CIYXKObI.



B komnnekTe undbpoBsbix fabopatopuii cCopepykaTca MynbTMAATYUKU MU MOHOZATYMKK. Mynb-
TUAATYMK MO 3KOJIOTMM MO3BOJIAET U3MEPSATb CNeaylolue nokasaTtenn: BOAOPOAHbIM NoKasa-
TeNb BOAHbIX CPef, KOHLEHTpauuMu HUTPAT-MOHOB U XJIOPWUA-UOHOB, 3NEKTPONPOBOAHOCTD,
BJIQYKHOCTb, OCBELLEHHOCTb, TEMMNEPATYPY OKPY)KaloLLLen cpefibl, TeMNepaTypy pacTBOpOB, pac-
TBOPOB M TBEPAbIX Ten (puc. 2).

MynbTnaatyvk no usMonoruv No3BosisieT onpenensaTb apTepuasnbHoe AaBneHue, Mysibc,
Temneparypy Tesa, YacToTy [bIXaHWs, YCKOPEeHUe ABUXeHUs (puc. 3).

O6wasn xapakTrepucTuka unMgpoBbix 4aTYUKOB

Aatunku pusnyeckux napamMeTpoB OKpy’KaloLeu cpeabl

JaTumMK Bna)KHOCTU Bo3gyxa — nNpeaHasHayeH Al U3MEepPeHUss OTHOCUTEIbHOW BRaXK-
HOCTU Bo3ayxa. [luanasoH uameperus enaxHocTtu: ot 0 go 100 %. PaspelueHue no BnaxHo-
ctv: 0,1 %. Bpems ycraHoeneHus curvana: 17 c.

JaTumuK BNa)KHOCTU NOYBbl — NpeaHa3HayeH A8 U3MEPEHUA CTENEHU YBNAXXKHEHWUSA No-
YBbl, Bblpa)KeHHOW B npoLeHTax. [puMeHsaeTcs B arpo3KoNOrMyeckMX U CerlbCKOXO3AMCTBEH-
HbIX UCCNEAOBAHUSAX.

JlaTuuK 3NeKTponpoBOAUMOCTU — NpeAHa3Ha4YeH AN PErucTpauumn U USMepeHus yaenb-
HOWM 31eKTPONPOBOAHOCTU XXUIKUX Cpefl, B TOM YUC/Ee U BOAHbIX PacTBOPOB BeLlecTs. [pumMeHs-
€TCA MPU U3yYeHUU XapaKTePUCTUK BOAHbIX PACTBOPOB, B TOM YWUC/IE NMOYBEHHbIX BbITAXKEK.

JaTunk ocBeWweHHOCTH — M3MepsieT YPOBEHb OCBELLEHHOCTU 1 06/1afaeT CreKkTpasibHOM
YYBCTBMTE/NIbHOCTbIO BIM3KOM K YyBCTBUTENIbHOCTM 4YesioBeyeckoro masa. [luanasoH usmepe-
Husa: ot 0 go 188 000 nk. OTHocHTenbHas norpewHocTb: 15 %. [uanasoH paboumx ASMH BONH:
ot 350 no 780 HM.

TexHonornyeckne 0COBEHHOCTU: HYyBCTBUTENIEH K HAaMpPaB/EHUIO Ha UCTOYHUK CBeTa.

[atuuk Temneparypbl OKpy’Kalowien cpeabl — U3MepsieT TeMnepaTypy BO3AYLUHOM
cpepnbl. [latTymMk ocHalLeH BbIHOCHBIM U repMeTUYHbIM TeMMNepaTypHbIM 30HAOM, YCTOMYMBLIM K
nabopartopHbiM peareHTaMm. [lnanazoH nsmepennin ot —40 go +180 °C.

TexHonornyeckne ocob6eHHOCTU: A5 NONYyHEHWUA LOCTOBEPHbIX AAHHbIX BECb 30HA AOIKEH
HaxXoAWTbCS B U3MePSIeMOW cpefie, B MPOTUBOMOJIOXKHOM C/lydae BO3HUKAET 3Ha4MTe/lbHasA no-
rPeLHOCTb U3-3a Tennonepenadv No MeTas/IM4ecKoMy 30HAY U paccesHUa NMbOo NorMoLLeHUs
3HEepruvu B TOM MeCTe, rAe OH HE HAXOAMTCA B U3MEPSEMON Cpeae.

JaTtuuKk TemMnepatypbl TepMONapHbIM NpeaHa3HadyeH A/ U3MepeHusa Temnepartyp 4O
900. Ucnonb3yeTcs Npu BbINOMHEHUM PABOT, CBA3AHHbLIX C U3MEPEHWEM TeMmnepaTyp nnasne-
HWUA U Pa3fIOXKEHUA BELLECTB, a TaKXKe A1 UBMEPEHUs TeMrnepaTypbl B 3K30TEPMUYECKUX NPO-
Lieccax.

JlaTuukK 3ByKa — M3MepsieT YPOBEHb LLYMOB B OKpY’KaloLLen cpefe U Npu OLeHKe LyMo-
nornowaoLmx nsonatopos. uHamuyeckui gnanasoH: ot 30 go 130 gb. YactoTHbii guana-
30H: ot 50 Ny go 8 kM. Paspewenue: 0,1 abA (akyctnyeckue peunbenb).

TexHonornyeckne ocobeHHOCTH: AATYMK YYBCTBUTENIEH K PE3KUMM 3BYKaM, KOTOpble MOryT
[aTb 3aBblLLEHHbIE PE3YNbTaTbl U3MEPEHHUHN.

JaTuuK onTMYEeCcKon NJIOTHOCTU (KONOpUMeTP) — npefHa3HaYeH A/1A U3MepPeHUs on-
TUYECKOW NJIOTHOCTM PacTBOPOB HA 3a4aHHOM AJIMHE BOJHbI (M3MepsAeT KOJIMYEeCTBO NponycKa-
€MOro CBeTa Yepes3 MCCnefyeMmbli pacTBoOp Npu onpenesieHHOW ANMHe BOMHbI). B komnnekT
BXOAAT JATYMKMU C PA3/IMYHOW AJIMHOW BOJIH MOMYNPOBOAHWMKOBBIX UCTOYHUKOB cBeTa: 465 u
525 M. JnanasoH namepeHus koadduumenta nponyckaHusa ceeta: ot 0 go 100 %. PaspeLue-
HWe Npu usmepeHun Koadduumenta nponyckanus: 0,1 %. [lnanasoH M3mMepeHUs onTUHECKOM
nnotHocTh: ot 0 o 2 D. PaspeleHune npu namepeHuun ontudeckor nnotHoctu: 0,01 D. OnvHa
onTuyeckoro nytu Kioeetbl: 10 Mm. O6bEM KioBeTbI: 4 M.



TexHonornyeckme ocobeHHOCTU: TpebyeTca XOPOLLO MPOMbIBaTb KIOBETY A1A UCC/iefyeMOo-
ro pacrteopa.

[atunk myTHOCTM (TYypbuaumeTp) — onpepensier MyTHOCTb pacTBopa B UH(PaKpacHOM
AvanasoHe cBeTa Ha OCHOBaHUU MU3MEPEHUS MHTEHCMBHOCTU CBETOBOIMO MOTOKA, pacCcessHHOro
YyacTMLaMM, B3BELLEHHbIMU B KOHTpONMpyeMoM pacteope. [InanasoH usmepenus: ot 0 go 200
NTU (Nephelometric Turbidity Units — HedenomeTpuyeckme egnHuubl mytHocTH). Paspelue-
Hue: 1 NTU. nnHa BonHbl ucTouHUKa ceeTa: 940 HMm.

TexHonornyeckne ocobeHHOCTU: TpebyeTcs XOPOLLO NPOMbIBaTh KIOBETY AN UCCedyeMo-
ro pacTteopa.

JaTuuKn XMMHU4YecKMx napamMeTpoB OKpY><aloLWen cpeabl

Oarumk pH — npepHasHayeH ana uaMepeHus BOLOPOLHOrO rMoKasatens B BOAHbIX pac-
TBOpax (puc. 4, nyHkT 2). OnanazoH usmepenus pH: ot 0 go 14. Paspewenue: 0,01 pH. dua-
nasoH pabounx temneparyp: ot 10 go 80 °C. AnunHa nameputenbHoro anektpoaa: 140 mm. Uc-
nonb3yeTcs A1 U3MEpPeHWUs BOLOPOAHOrO Nokasaresis BOAHbIX PAcTBOPOB, B Pa3/IMYHbIX WUC-
CllefloBaHMsAX OObEKTOB OKpY’KatoLLen cpeapl.

TexHonormyeckne oCo6eHHOCTH:

a) ctabunusaums nokKasaHuit HacTynaet B TedeHue ot 2 o 7 MUH (3TO BpeMsi OQHOTO U3Me-
peHus);

6) nepen M3MepeHWEM U MocC/ie HEro HeoOXoAMMO NPOMbIBATL B AUCTUINIMPOBAHHOW BOAE,
4TobbI HE cOUNach KannbpoeKa;

B) B HWXXHEMN YacCTU 3NEKTPOoAa HaXOAMTCA CTEKNSAHHbIM LWAPUK, YyBCTBUTENbHbIM K yaapam,
4TO TPEbyeT OCTOPOXKHOCTU B OOpaLLeHUH;

r) Npy XpaHeHWn o0bs3aTesIbHO MOMELLATb HUXKHIOKO YacTb 3/IEKTPOAA B CrieumasbHbli BloKe
(BcTaBnseTca yepes OTBEPCTHE B KPbilLKe OlOKca);

L) B OlOKCe BCceraa AomKeH ObiTb TPEXMOAPHLIA PACcTBOP X/I0PUAA HAaTpus, ClefyeT 3apa-
Hee No03aboTUTbCA O 3amace pacTBopa, T. K. OH HEMHOIO MPOJIMBAETCA NPU U3BIEYEHUM SNEK-
TpoAa, B CyXOM BIOKCe 31eKTPOL CKOPO BbIMAET U3 CTPOS.

2

Puc. 4. CHaps)XEHHbBIM MYNBTUAATYMK MO 3KONOrMK: 1 — Lyn faTymKa 3/1EKTPONPOBOLMMOCTH,
2 — wyn gatuuka pH, 3 — anekTpop cpaBHeHWsA, 4 — Lyn AaTynka TemMneparypsl,
5 — 3awWwmTHbLIE KOMINAYKK (CHATDI)
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JaTuymK HUTpPAT-UOHOB — MO3BOJIAET U3MEPATb KOHLEHTPALMIO HATPAT MOHOB B UCCeay-
eMoM pacTeope. [lnanasoH usmepenus: ot 2x 10 no 0,2 monb /n. Pabounin puanasox pH: ot 0
o 12 eannny pH.

TexHonornyeckme 0COGEHHOCTU: CTabUNM3ALMA NOKA3AHUI HACTyMNaeT B TeYEeHUE OT 2 MUH.
MpenHasHayeH A8 KOMMYECTBEHHOrO OMpeaeneHns HUTPATOB B PasfiMuHbiX OBbeKTax OKpy-
)Kalolwen cpeabl: Boge, oBoLLax, ppyKrax, KofbacHbIX U3LeNUaX U T. .

JaTuuK XxNopua-UOHOB — CIIYXKUT ANA U3MEPEHUS KOHLEHTPaLMUM MOHOB XJlopa B Uccie-
ayemom pacteope. [InanasoH nameperus: ot 10—5 go 1 monb /n. Pabounit guanasoH pH: ot 0
no 12 eavnuny, pH. OnvHa anektpoga: 140 mm. [lna 3KonornMyeckux mccreqoBaHUM LEenecoo-
6pa3HO UCMOb30BaTb HEKOTOPbIE AATYUKU U3 APYrMX KOMMIEKTOB NOCTaBKW 0OOpPYAOBaHMS.

TexHonornyeckne ocobeHHOCTU: CTabunn3aumsa nokasaHWW HacTyrnaeT B TedeHuWe 7 MUWH
(310 Bpems ogHoro namepeHus). McnonbsyeTtcsa ans KONMYECTBEHHOIO onpeaeneHnsa copepa-
HWA MOHOB XJI0pa B BOAHbIX PacTBOpax, No4yse, NPoAyKTax NUTaHus.

MNpun “cnonb3oBaHWM AATYUKOB HUTPAT-MOHOB U XJIOPUA-MOHOB K CMEeLMasIbHOMY pasbemy
MY/bTUAATYMKA MO SKOMOrMU HEOOBXOAMMO MOAKIIOYATb MOHOCENEKTUBHDIN 31eKTpog, (pabounit
3N1EKTPOA), a TaKXKe 3/1eKTPoA, cpaBHeHUsA (puc. 4, nyHKT 3).

TexHonornyeckme 0COGEHHOCTH:

a) 3anpelyaetcs Tporatb MeMbpaHy 3/eKTpoda (HaxoAMTCA B HUXKHEM 4acTW 3neKTpopa)
nanbLamu U NPUBOAUTb €€ B COMPUKOCHOBEHUE C TBEPALIMU MOBEPXHOCTAMU;

6) Npu XpaHeHWU 3EKTPOAOB YYBCTBMTE/IbHAS YacTb AaT4MKa (MembpaHa) fosmkHa ObiTb
3allMLLEeHa creumanbHbiM KOMMNaYykoM;

B) He [ONyCKaeTcsA UCMosb30BaTh 3/IEKTPOAbI C MOAMMepPHOM MeMbpaHoW B cpedax, coaep-
Xalmx neTyyne BelLecTBa MW OpraHUyecKkne pacTBOpPUTENH;

r) He cnepyeTt UCNONb30BaTb 3/1EKTPOALI B CU/bHBIX OKUCUTensx. [nutenbHoe Haxoxae-
Hue MCI B pacTBopax Kpenkux KUCIOT UK LLESTIoYen NMPUBOAUT K Pe3KOMY U HeobpaTtuMoMmy
COKpaLLEHUIO CpoKa cNy6bbl aneKkTpoaa.

Jatuuk Kucnopopa — npepHasHadeH ANa onpefeneHnss OTHOCUTENIbHOM KOHLEHTpaLum
Kucnopogaa B Bosgyxe. [uanasor usmepetus: ot 0 go 100 %. Paspewenue: 0,1 %.

TexHonornyeckne ocobeHHOCTU: NPU U3MEPEHUN COAEPrKaHWUA rasa B BblAbIXaeMOM BO3AYy-
xe HeobxoaMMo aepyKatb MeMbpaHy MaKCMMasibHO BG/IM3KO KO PTy; BOCCTAaHOB/IEHWE MOKasa-
HUM Ha BO3AyXe Npoucxoaut Yepes 1—2 MuHyTbl (Bpems anddysmmn Yepes MeMbpaHy).

Jatunk okucu yrnepopa — u3MepsieT KOHLEHTpauMio MOHOOKCHa yrnepoaa (yrapHoro
rasa) B okpyxatowen cpege. [inanasoH usmeperus: ot 0 go 1000 ppm (MunnnoHHble ponu).
Paspewerue gatumka: 1 ppm.

TexHonornyeckne ocobeHHOCTU: NpK y4€Te B UCCIEA0BAHMM ELLE U COAEPIKaHMSA KUCIOPO-
[a notpebyeTcs NepecyET U3 MUZIMOHHBIX AO/EN B NPOLEHTLI AJ1A NPUBEAEHUSA K OAHOW pas-
MepHOCTH (3HadYeHue B ppm cnegyet pasgenuts Ha 10 000).

[atunku pmu3mMonormyeckux nokasaresien opraHusmMa YyesoBeKa

JaTtumuk Temnepartypbl Tesla — npefHasHa4yeH AN HenpepbIBHOrO U3MepPeHUs TeMnepa-
Typbl Tefla B nogmbieyHon BnaguHe. OcHawEéH BbIHOCHBIM 30HAOM. lanasoH usMepeHus: ot
25 po 50 °C. Paspelwenue gatumnka: 0,1 °C. TexHonornyeckas ocobeHHOCTb: 4151 TOYHOrO W3-
MepeHUA B NOAMbILIEYHOMW BNaguHe A0/MKHA HAaXOAUTbCA BCA MeTa/l/IMYecKas 4acTb 30HAa.

Jatuuk aprepuanbHOro AaBfieHUA — MO3BOJIIET U3MEPATb apTepUasibHOe AAB/IEHUE B
avanasoHe ot 0 go 250 mm pr.cT. Paspelwenue gatumnka: 0,1 mm pr.cT. [latumk noseonset onpe-
LEeNUTb CUCTONIMYECKOE, ANACTONMYECKOe AAaBNeHUe, NynbC. B KoMnnekT garunka BXxoauT cne-
LUManbHasa MaHXeTa C YyTArMBaloLMM MeXaHM3MOM, HarHeTatelb BO34yxa C BO3AYyLUHbIM Knana-
HOM M TpybKa ANs NOAK/IOYEHUSA K OaTUUKY.
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TexHonornyeckne ocobeHHOCTU: Heobxo-
«/ JMMO KOHTPONMPOBaTb MJIOTHOCTb MOAK/IOYE-
& Recon HUA pa3beMOB, MPaBUIBHOCTb MOMOXKEHUSA

MaH>X€eTbl Ha Mnneye. BO3,D.yX 13 MaHXXeTbl CJie-

AyeT CrnycKaTb paBHOMEPHO, MeAJIeHHO, cner-
Puc. 5. O6umi Bua USB-dnew-Hakonutens

Ka NPUOTKPbIB KNanaH HarHetarens.
(sHun3y) n Bluetooth-apanTepa (eBepxy)

Jatuuk nynbca — nos3sonseT HenpepbiB-
HO OonpeaenaTb YacToTy CEPAEYHbIX COKpaLle-
HUWA. MiIMeeT BbIHOCHYIO KNMNCY, HageBaemyto
Ha naney uccnegyemoro. [nanasoH usmepe-
Hus nynbca: ot 0 po 250 yn/muH. Paspewe-
Hue: 1ya,/MuH.

TexHonornyeckme ocobeHHOCTH: crneayet
KOHTPONMPOBAaTb MPaBU/IbHOCTb HaJeBaHWS
KJIMMCbI, T. K. NPU U3NULWIHE rMyOOKOM HaaeBa-
HAM OHa nepefaB/MBaeT MeJIKUE KPOBEHOC-
Hble COCybl NasbLa, YTO YMeHbLUAeT TOYHOCTb
N3MepPEHUH.

JaTtunK 4acTtoTbl AbIXaHUA — MpeAHa3HayeH O U3MEPEeHUs YacToTbl AbiXaTeNlbHbIX
LBUXXEHUIN (ULMKNOB «BAOX-BbIAOX») 32 €AWHULY BpeMeHU. AHANIM3UPYETCA KOJIMYEeCTBO COKpa-
LLEHWUI rPYAHOM K/IETKU M nepeHen 6piollHOoN cTeHKU. B komnnekT gatunka Bxoamt Habop ru-
FMEHUYECKMX HACafoK, NIOTHO HaAEeBaeMblX Ha AbixaTenbHyto TpyoKy. [JuanasoH MamMepeHus:
ot 0 go 100 umknoe/muH. Paspewenue: 0,5 umkna /mMuH.

[atunk ycKkopeHUa — onpegesnser yCKOpeHue ABUXKYLMXCA OOBbEKTOB MO TPEM OCAM KO-
opamHart. [InanasoH namepenus: ot —8 no +8 g. Paspelerune garumka: 0,004 g.

Oatuuk IKI — npepHasHavyeH ANs M3MEpeHWs 3NMEKTPUYECKOM aKTMBHOCTU cepaua.
Onpepenset napameTpbl, Heo6XxoAMMblE AJ1A MOCTPOEHMUS 3N1EKTPOKAPAMOrPaMMbl C MOMOLLbIO
crneumasnbHbIX OAHOPA30BbIX HATENIbHbIX MEAULIMHCKUX 3N1EKTPOAOB, MOCTAB/IAEMbIX B KOMIMJIEK-
Te C AATYUKOM.

TexHonornyeckne ocobeHHOCTU: rpadmK 3NEKTPOKapAMOrpaMmbl B MporpamMMHoM obecne-
YeHWM CTPOUTCH B OQHOM OTBEAEHUM.

Jatuuk KucteBom cunobl (3promeTp, cunomep) — U3MepsieT CKUMaloLLEee yCUnue, cos-
JaBaeMoe KUCTbio pyku. [lnanasoH nsmepenui: ot —50H go +50H u BTopoi BapuarHt —10H no
+10H (1160 B KMNorpammax, rpammax). Paspewenue: 0,02H.

Pa6ora B nporpammHom obecneuyeHuun Releon Lite

B komnnekTe umdposor naboparopun Releon nocraensercsa nporpammHoe obecneyeHne
Releon Lite Ha USB-dnew-Hakonutene, a takxke Bluetooth-agantep ana cessu perucrparo-
pa AaHHbIX ¢ 6ecnpoBoHbIMK faTyMKamu (puc. 5).

Releon

YctaHoeka 10 Releon Lite Ha pervctpatop AaHHbIX ¢ onepaunoHHon cuctemont Windows
MOXKeT ocyliecTBnaTbecsa Kak ¢ USB-dnew-HakonuTens, Tak u ¢ caita npouseogutens, ycra-
HOBKa Ha MOOU/bHble TeniedoHbl (CMapPTGOHbI) — TOJSIbKO C CalTa NPOU3BOAMTENSA, CCbIIKA Ha
KOTOPbIV NMPUBOAMUTCA B CMIMCKE UCTOYHMKOB MHGopMauun nocobus. B nocnegHem cnyyae go-
CTyMHa ycTaHoBKa Ha yctpoicTtea ¢ nnardopmamu Android u iOS. MNMopsgok ycraHoeku 10
Releon Lite on1caH B pyKOBOACTBE, KOTOPOE BXOAMT B KOMMJIEKT NMOCTABKU. ANropuT™ paboTbl
B NporpamMMHoOM obecnedyeHnn HecnoxeH. [padmyeckn oH NpeacTassieH Ha crefyloLen cxeme
(puc. 6)
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Hauano pabotbl C

LMdpoBOM
nabopatopunen RELEON

YcTaHOBUTb NPOrpaMMHOe
obecneyexue Releon Lite
Ha Ball KOMNbloTep,
nNaHWeT unn cMapTdoH

OTKpbITb nporpauuy 2
Releon Lite

[ 4 o,
3 BGTaBIITb B pa3bem

USB ¢newky -
nepepaTymK

HaxaTtb Ha enm-lylo
KHOMKY BK/IOYEHUSA Ha 4

MynbTUAATYMKE
5 HEDEK.IIIO'«IHTI:CH Ha
BKnagKy Bluetooth u
Haxartb «[louck»
_-/ % (R L] /_

Mocne obHapyxeHus
MYNbTHAATYMKA BbIGpaTh U3
CNUCKa HeobXoauMbIH
BaTYMK WK JaTYMKH U
HaXatb «[yck»

---------------------------- _/

Puc. 6. Anroputm pabortbl ¢ nporpamMmHbiM obecrniedernem Releon Lite

Mpu n3yyeHUn ecTeCTBEHHbIX HAyK B COBPEMEHHOM LUKOJIE OFPOMHOE 3HA4YeHWe UMeeT Ha-
rMAgHOCTL ydyebHoro matepuana. HarnagHocTb OaéT BO3MOXHOCTL BbicTpee u mybske ycBau-
BaTb U3yyaeMmylo TeMy, MOMoraeT pa3obparbca B TPYAHbIX 419 BOCNPUATUA BOMPOCaX, M MOBbl-
LIAeT UHTepeC K NpeaMeTy.
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Lndpoeble naboparopum «LLIkonbHOro KBaHTOpMyMa» — 3TO KAYE€CTBEHHbIW CKAYOK B CTa-
HOBJ/IEHWM COBPEMEHHOW ecTecTBeHHO-Hay4yHoW nabopatopuu. Bce nporpammHoe obecneye-
HWE Ha PYCCKOM fi3blke. MeToamueckue matepuansl pa3paboTtaHbl POCCUMCKMMU METOAMCTaMU
U yuutenamu B cooteetcteun ¢ PefepanbHbiM KOMMNOHEHTOM rOCYAApCTBEHHOrO obpasosa-
tenbHoro CraHgaprta no 6uonoruu.

Lndpoeble nabopatopun ABnA0TCA HOBbIM, COBPEMEHHbIM 0O0OpPYAOBaHWEM 418 NpoBeae-
HUA CaMbIX PA3J/IMYHbIX LIKOJIbHbIX UCC/IeJOBaHUI eCTeCTBEHHO-Hay4Horo HanpasneHus. C nx
MOMOLLbIO MOXHO MPOBOAMTL PaboTbl, KaK BXOASALLME B LUKOJIbHYIO MPOrpamMy, Tak U coBep-
LUEHHO HOBble UCC/lefOBaHUA.
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NpumepHasa pabouas nporpamMma no 6uonorum
ana 5—9 knaccos c ucnonb3osaHuem ob6opyaoBaHus
«llkonbHOro kBaHTOPpUYMa»

Ha 6ase LLkonbHoro KeaHTopuyma obecneunsaetcs peanvsaumns obpasosaresnbHbiX Npo-
rpamm (OlN) ectecTBEHHO-HAy4HON M TEXHONOTMYECKOW Hamnpae/ieHHOCTEN, paspaboTaHHbIX B
COOTBETCTBMU C TpebOoBaHWAMM 3aKOHOAATENbCTBA B chepe 0OpasoBaHMs U C YYETOM peKo-
mMeHaauui MenepanbHoro onepartopa yyebHoro npegmerta «buonorusy.

O6paszosarenibHas nporpamMMa MoO3BOJIAET MHTErPUPOBaTh peasi3yemble 34eCb Moaxombl,
CTPYKTYPY M COfep)KaHue npu opraHusaumm obyyeHus 6uonormmn B 5—9 knaccax, BbICTpOEH-
HOM Ha 6ase Ntboro U3 JoCTynHbIX yuebHo-MeToanYecknx komnnekcos (YMK).

Ncnonb3osaHue obopynosaHusa «LLIkonbHoro keaHTopryma» npu peanusauuu gaHHomn Ol
NO3BOJISIET CO3AaTb YC/IOBUS:

* 0N pacLUMpeHUs COAEpP KaHUs WKONbHOroO BMonorMieckoro obpasosaHus;

* [ON1A NOBbILIEHWS MO3HaBaTeNbHOM aKTMBHOCTM OOY4YaloOLMXCA B €CTeCTBEHHO-Hay4YHOM

obnactu;

* [ON1A pa3BUTUA IMYHOCTU pebEHKa B npouecce obydeHUs Guonoruum, ero cnocobHocTten,

(hOpPMUPOBAHUSA U YOOBNETBOPEHUA COLMANbHO 3HAYMMbIX MHTEPECOB M NOTpebHOCTEN;

* ans paboTbl C 0OAAPEHHBIMM LIKOMbHUKAMW, OPraHn3aumnm X pasBuTus B PasinyHbix ob-

nactax obpasosarenbHOW, TBOPYECKON AEATENbHOCTH.

MpumeHssa undposble nabopatopumn Ha ypoKax OUONOrMM, ydalMecs CMOTYT BbIMOHUTbL
MHOXXeCTBO nabopartopHbiX paboT M IKCMEPUMEHTOB MO MPOrpaMMe OCHOBHOM wKosbl. Pac-
CMOTPWUM NPUMEPBI.

Buonozusa pacmenul

[pbixaHne nuctbes. [bixaHne kopHew. lNornoweHre Boabl KOpHAMKU pacteHui. KopHesoe
nasneHue. Ucnapenue Boapl pacteHusamun. MotocuHTes. [bixaHue cemsH. Ycnoeus npopacra-
HUs ceMsaH. TennonobuBble M XONOLOCTOMKUE PaCTEHMS

3o0s02us

BopgHble XMBOTHbIe. TeNOKPOBHbIE Y XONOAHOKPOBHbIE YXUBOTHbIE

YenoBek u e2o 300poBoue

NU3yuenne kposoobpaluerus. Peakums CCC Ha [O3MpOBaHHYO Harpysky. 3aBMCMMOCTb
MEXJy Harpyskow U ypoBHEM 3HepreTuyeckoro obmeHa. [azoobmeH B nérkux. MexaHusm né-
royHoro abixaHus. Peakuus [JC Ha dm3nyeckyto Harpysky.

XusHeHHas éMKocTb Nérkux. BoigenutenbHas, gpixarenbHaa U TepMoperynatopHas yHk-
UMs KoXKu. [lehcTBue chepMeHTOB Ha cybcTpar Ha npuMepe KaTtanasbl. [MpucnocobneHHoCTb op-
raHW3MOB K cpefe obutaHus.

O6wasa 6uonoaus

Helictere chepmeHTOB Ha cybcTpar Ha npuMmepe Karanasbl. Pasnoxerue H,0, Bauauue pH
cpenbl Ha aKTUBHOCTb (hepMeHTOB. (DaKTopbl, BAUSAIOLLME HA CKOPOCTb Npouecca hOTOCUHTE3a.

I'InaHMpyeMble pe3ynbraTrbl O6yquM$|
no Kypcy «Bbunonorua. 5—9 knacc»
MpeameTHble pesynbrarbl 06y4eHUs 6MONOrMM AOMKHbI 0becneymBarsb:
1. dopMMpoOBaHME LEHHOCTHOIO OTHOLLEHUSA K KMBOW NPUpPOLe, K COBCTBEHHOMY OpraHm3-

My; MOHUMaHKWe posin 61Monorun B GOPMMPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTu-
Hbl MUPa;
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2. yMeHWe MPUMEHATb CUCTEMY OMONOrMYECKUX 3HAHWM: PACKpbIBaTb CYLLHOCTb YKUMBOTO,
Ha3bIBaTb OT/IMYMS YKUBOTO OT HEXXMBOTO, NEPEYUCTIATD OCHOBHbIE 3aKOHOMEPHOCTHU OpraHu3a-
UMK, DYHKLUMOHUPOBaHMS OOBLEKTOB, ABNEHWM, NPOLECCOB KMBOW MPUPOAbI, IBOJIIOLMOHHOIO
pa3BUTUS OpPraHUYeCKOro MuMpa B €ro eMHCTBE C HEXWBOW Npuponow; chopMUMpPOBaAHHOCTb
NnpeacTaBieHni O COBPEMEHHOW TEOPUM 3BOJTIOLMU M OCHOBHbIX CBUAETENIbCTBAX 3BOJIOLMUM;

3. BflafeHne OCHOBaMM MOHATMWHOrO annapara M Hay4yHoOro s3bika GUOMOrMK: UCMOMb30-
BaHWe M3y4YeHHbIX TEPMUHOB, MOHATUI, TEOPUIA, 3aKOHOB U 3aKOHOMEPHOCTEN AN 0ObACHEHUS
HabnoaaeMbix 6MONOrMYeCKUX OOBEKTOB, SBMIEHUI U NPOLLECCOB;

4. noHMMaHWe CnocoboB MOMyYeHUS BUONOTMUYECKUX 3HAHMI; HAJIMYMEe OMbiTa UCMOMb30-
BaHWA METOAOB OMOMOrMU C LESblo U3YyYEHUS JKUBbIX OObEKTOB, OMONOrMYECKUX ABMIEHUIA U
npoueccos: HabnoaeHWe, onMcaHue, NPOBEAEHWE HECIOXKHbIX OUONOrMYECKUX OMbITOB U 3KC-
NEPUMEHTOB, B TOM YUC/IE C UCMOJIb30BAHWEM AHAIOMOBbIX U LMMPOBbLIX NMPUOOPOB U MHCTPY-
MEHTOB;

5. yMeHWe xapakTepu3oBaTb OCHOBHble TpyMnbl OPraHW3MOB B CUCTEME OPraHU4ecKoro
MUpa (B TOM 4uc/ie BUPYCbl, BakTepumn, pacteHusi, rpubbl, JKMBOTHbIE): CTPOEHME, MPOLECCHI
YXWU3HEAEATENbHOCTU, UX NPOUCXOXKAEHUE, 3HAYEHUE B NMPUPOAE U XKU3HU YEIOBEKA;

6. yMeHWe OObACHATb MOJIOXKEeHUe YeNoBeKa B CUCTEME OPraHUYeCcKoro MyMpa, ero npouc-
XOX[EHWe, CXOACTBA U OT/IMYMUSA YesloBeKa OT JKMBOTHbIX, XapaKTepu3oBaTb CTPOEHWe W MNpo-
LLECCbI XKU3HEAeATEIbHOCTM OpraHM3Ma YesloBeKa, ero NPUCNocob1eHHOCTb K Pa3/IMiHbIM 3KO-
nornyeckum caxktopam;

1. yMeHVe onuCbIBaTb KNETKWU, TKAHU, OpraHbl, CUCTEMbl OPraHOB W XapaKTepPU30BaTb BaXK-
HeWlwmne G1onornyeckre NPoOLECChl B OpPraHM3Max pacTeHUM, JKUBOTHbIX U YENOBEKA;

8. chopMupoBaHHOCTb NpeACTaBNeHU O B3aUMOCBA3W HAC/NeNoBaHWA NMOTOMCTBOM Mpu-
3HaKOB OT POAUTENbCKUX (POPM C OpraHU3aLmen KNeTku, HaJlMYMeM B Hel XpOMOCOM KaK HOCK-
Tenen HacneacTBEHHOW WMHopMauMM, 06 OCHOBHbIX 3aKOHOMEPHOCTAX HAC/NEeLOBaHUA MpPU-
3HaKOB;

9. cchopMMPOBAHHOCTbL MpPeACTaBNEHWM 06 OCHOBHbIX (haKTOpax OKpY)KaloLLen cpenpl, WX
PONW B YXWU3HEAEATENbHOCTU W 3BOJIOLMM OpPraHW3MOB; NpeAcTaB/ieHne 06 aHTPOMoOreHHOM
dakTope;

10. chopMMpOBaHHOCTL MpeAcTaBneHWM 06 3KOCMCTEMAxX M 3HaYeHWn BruopasHoobpasus;
0 rMobasbHbIX 3KONOrMYECKUX npobnemax, CTOAWMX Nepes YeNOBEeYeCTBOM U cnocobax Mx
NpeoAoneHus;

11.yMeHue peluatb y4ebHble 3aaa4u BMONOrMYECKOro CoOAePIKaHUs, B TOM YUC/IE BbISBNATL
MPUYMHHO-CNIEACTBEHHbIE CBA3W, MPOBOAMTL PACYETHI, A€NaTb BbIBOAbI HA OCHOBAHWW MOMy-
YEHHbIX Pe3yNbTaToB;

12. ymeHve co3gaeartb M NPUMEHSATb CIOBECHbIE U rpachuyeckne MOAeNu ANis 0ObACHeHUs
CTPOEHUSA XKMBbIX CUCTEM, SBIEHUI U NPOLECCOB XXMBOMW NPUPOLbI;

13. noHUMaHWe BKNafa POCCUUCKMUX U 3apyOexHbiX Y4YEHbIX B pa3BuUTUE OMONOrMYecKkux
HayK;

14. BnapeHue HaBblKaMW paboTbl C MHOpMauMed BUONOrMYECKOro COAEepPXKaHus, Npesa-
CTaB/IEHHOW B pasnvyHomn opMe (B BuAe TeKCTa, TabiMUHbIX AaHHbIX, CXeM, rpadvKoB, Ava-
rpamMm, mMogenen, n3obpakeHui), KPUTUYECKOrO aHanM3a MHMOPMAaLMKU U OLEHKU €€ [OCTO-
BEPHOCTH;

15. yMeHuWe nnaHupoBatb. Noj4 PyKOBOACTBOM HACTaBHUKA M NPOBOAUTL yyebHOe nccneno-
BaHWe WK NMPOEKTHYO paboTy B 0b6nacty 6MONOrMu; ¢ y4ETOM HamMmedYeHHOW Lenu popmynmpo-
BaTb Npobnemy, runoTesy, CTaBuTb 3a4a4u, BbIOMpaTh afleKBaTHble METOAb! A1 UX PELUeHUs,
hopMynMpoBaTb BbIBOAbI; NyOAMYHO NPEACTaBNATb NOMyYEHHbIe pe3ybTaThl;

16. ymeHWe uHTErpupoBatb GMONOrMYECKUE 3HAHUA CO 3HAHWUAMM OPYrvMX y4eOHbIX npes-
MeTOB;
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17.cdhOpMUPOBAHHOCTb OCHOB 3KOJIOMMYECKOW FPaMOTHOCTU: OCO3HaHWe HeobXxoaMMoCTU
LEWUCTBMI MO coXpaHeHutio Bropa3Hoobpasns M oxpaHe NPUPOLAHbLIX IKOCUCTEM, COXPAHEHUIO
M YKPENIEHUIO 300POBbSA Ye/IOBEKA; yMeHUe BblibMpaTth LeneBble YCTAHOBKU B CBOUX AEUCTBUAX
M NOCTYMNKax Mo OTHOLLUEHWIO K YXMBOM NMpUpOLe, CBOEMY 3[0POBbIO U 30,0POBbIO OKPY)KAIOLLMX;

18. ymeHue ncnonb3osarb NPUOOPETEHHbIE 3HAHUA W HABbIKW AJ/1 340POBOro 0b6pasa Kus3-
HW, cbanaHCMPOBAHHOIO NMUTAHMSA U U3UYECKOW aKTUBHOCTH; HEMNPUATUE BPEAHbIX MPUBbIYEK
M 3aBUCUMOCTEN; YMEHME NPOTUBOAENCTBOBATb /IKEHAYUYHbIM MaHUMNYNAUMAM B 06nacTy 340-
pOBbS;

19. oBnapeHue NpMémMamMmu oKasaHus NepBon MeaWLMHCKOM MOMOLUM, BblpaliMBaHWUA KyJlb-
TYPHbIX PacTEHMI U yxoAa 3a AOMALLUHUMMU XKUBOTHbLIMM.

CopeprxaHue n popmMa opraHU3aLUM YHEeOHbIX 3aHATUM
no 6uonorumn B 5—9 Knaccax

®dDopMbl KOHTpONA

KoHTponb pesynbratoB oby4yeHus B cooteetcTeum ¢ gaHHon Ol nposogutcs B hopme nuch-
MEHHbIX W 3KCMepUMEHTasIbHbIX paboT, npeanonaraeTcs nNpoBeaeHUe NPOMEXKYTOYHOU M UTO-
roBOM aTTectaLmu.

lMpomexymoyHas ammecmayus

[ns ocywiecTBneHns MPOMeEXYTOYHON aTTecTaummu UCMOMb3YIOTCA KOHTPOJIbHO-OLEHOYHbIE
mMarepuanbl, oT6Op copep)KaHWsi KOTOPbIX OPWEHTUPOBAH HA MPOBEPKY YCBOEHWS CUCTEMb
3HaHWI U YMEHUI — MHBAPUAHTHOrO AAPA COAEPXKAHWUA AeUCTBYIOLWMX 0Obpa3oBaTesibHOM Npo-
rpamMmbl no 6uonornn ana obuieobpasoBartenbHbiX OpraHM3auuii. 3afaHus NMPOMEXKYTOYHOM
arTecTauuy BK/IIOHAKOT Matepuan OCHOBHbIX Pa3fesioB Kypca buonoruu.

lNakeT OoLeHOYHbIX MaTepUanoB U KPUTEPUU OLLEHUBAHUA
no npeamety «buonorusa»

KoHTponbHblie uamepuTenbHble MaTepUasbl

B naHHOM paspene npencTaBnsiOTCA KOHTPOSbHO-U3MEpUTENIbHbIe MaTtepuasibl, KOTopble
MCMONb3YIOTCA ANS ONpefesieHUsi YPOBHSA AOCTUXEHUA 0OyyalowmMUCs NiaHUpyeMbIX MeTa-
NnpeaMeTHbIX U NPeAMETHbIX Pe3Y/bTaTOB B paMKax OpraHn3auunu TEKYLLLEro KOHTPONs ycrneeae-
MOCTH U MPOMEXKYTOUYHOW aTTecTalmu.

Mpy opraHuM3aumy TeKyLLEro KOHTPO/S YCNEBAeMOCTH OOYyYaloLWMXCA CledyeT YYuTblBaTb
Tpebosarusa GIOC 00O k cucteme OLEHKM AOCTMXKEHMSA NnaHUpyeMbix pesynsratos OOIN, ko-
Topas fo/KHa nNpeaycMaTpuBaTb UCMOb30BaHWe pa3HoobpasHbIX METOAOB U (POPM, B3aUMHO
LOMNOMHALWMX APYr Apyra (CTaHAAPTU3MPOBaHHbIE NMUCbMEHHbIE U YCTHble PaboTbl, MPOEKTDI,
npaKTMyeckue u naboparopHblie paboTbl, TBOpUYECKUe paboTbli, CaMOaHasiM3 M CaMOOLIEHKa, Ha-
6noaeHe, UCMbITaHUSA U MHOE).

BbiGop yKasaHHbIX HUXKE TUMOB U MPUMEPOB KOHTPOJIbHbIX M3MEpPUTENbHbIX MaTtepuasnos
00yC/OB/IeH MeJarorMyeckon M MeToAMYecKoW LenecoobpasHoCTbio, C YYETOM NpeaMeTHbIX
ocobeHHocTen Kypca «buonorua 5—9 knacc».

TecTbl 1 3apaHuA paspabortaHbl B cootBeTcTBUM C chopmatoM EMD u TMA, yto nossonsiet
JaXKe B paMKax YyCBOEHMWE MPaKTUYeCKOW 4YacTu nporpaMmbl otpabarbiBatb obuieyyebHble U
npeaMeTHble 3HaHUA U YMEHMUA.

MepeuyeHb OLEHOYHbIX NpoLeayp AOMKEH ObiTb ONTUMANbHBIM M OCTATOYHBIM ANSA onpene-
NEHUS YPOBHA OOCTUXKEHUS OOyYaloWMMUCSA NPeAMETHbIX M MeTarnpeaMEeTHbIX Pe3y/bTaTos.
DuKcaumsa pesynbTatoB TEKYLLEro KOHTPOJIA YCNeBaeMOCTM OByJYaloLMXCA OCYLLECTBNAETCA B
COOTBETCTBUM C NPUHATON B 0OpasoBaTe/ibHOM OpraHM3aLuM CUCTEMOM OLEeHMBAHMUA.
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lNpennoeHHble TUMbl U NPUMepPbl 3aAaHUK:

— OPMWEHTUPYIOT Y4YWUTENs B AMAMNA30HE KOHTPOJIbHbIX M3MEPUTENbHbLIX Marepuanos Mo
Kypcy, nomoratoT pa3HoobpasuTb 3aaHns TPEHUPOBOYHOIO, KOHTPOILHOIO M AOMOSI-
HWUTENIbHOTO MOAYNeN, KaK MHTEPAKTUBHOMO BUAEO-YPOKA, TaK U TPAAULMOHHOMO YpoKa
B PaMKax K/1laCCHO-YPOYHOM CUCTEMbI;

— Y4YUTbIBAIOT BO3MOXHOCTU YCBOEHMS Marepuana, C TOYKMU 3peHus ero auddepeHuma-
UMW ON8 Pas3IMYHbIX Kateropui oOyyatoLmMxcs, Pa3HOro YPOBHA U3ydeHus NpeaMmeTa,
BO3PACTHbIX 0COBEHHOCTEN MNAALWMX LUKOSIbHUKOB, a TaKKe MOTMBALMOHHOMO M MCH-
XO3MOLMOHA/IbHOMO KOMMOHEHTOB YPOKOB;

— NO3BOJMIAIOT OTpabarbiBaTb HaBbIKKU, 3aKPENIATb MOJyYEHHbIE 3HAHWA U KOHTPOIUPO-
BaTb pe3y/bTaTbl 0Oy4eHMs, KaK B XO4e KaXKA0ro ypoKa, Tak v B paMKax MTOrOBOro ypo-
Ka no martepuany pasgena.

Cneumnduueckont cdopmoin KoHTponsa asnsetrca paboma ¢ npubopamu, 1a60pamopHsiM
o060pydoBaHuem, modenamu. OCHOBHas Liesib 3TUX NMPOBEPOYHbIX paboT: onpeaesieHne ypoBHS
Pa3BUTMSA YMEHWI LLKOIbHUKOB paboTtath ¢ 060pyaOBaHUEM M NMPOBOAUTL SKCMNEPUMEHTAIbHbIE
“CCNefoBaHusA, NIaHMPOBaTb HabIOAEHWE UK OMbIT, CAMOCTOSATENbHO BECTU MPAKTUYECKYHO
pabory.

3afmaHue MOXKeT CUMTaTbCs BbINOJIHEHHbBIM, €CJIM 3aMnMcaHHbIi /BblGpaHHbIA OTBET CoBNaga-
€T C BEepHbIM OTBETOM. 3af4aHus MOryT OoLeHMBaTbCA Kak 1 6ansiom, Tak M 6onbWKMM Konuye-
CTBOM B 3aBMCMMOCTU OT YPOBHS C/IOXKHOCTU 3aj@aHWA, OT KOJIMYECTBA BBEAEHHDbIX /BblOPaHHbIX
OTBETOB, OT TWUMNAa 3aaHus.

Hopmbi oueHok 3a Bce Budsl npoBepoyHbix pabom

* «5» — ypoBeHb BbINOMHEHUA TPEOOBAHWI 3HAYMTESIBHO BbilLE YAOBETBOPUTESBHOTO:

— OTCyTCTBME OLWKNOOK, KaK Mo TeKyLLEMY, TaK M MO npeaplayliemMy yuebHomy marepuany;

— He 6onee ofHOro Hepo4YéTa.

* «4» — ypoBeHb BbINOSIHEHUA TPeOOBaHWI Bbile YAOBIETBOPUTESIBHOTO:

— Hanuuune 2—3 owmnboK nnm 4—6 HenoOYETOB MO TeKylleMy yuebHOMy Matepuany;

— He 6onee 2 ownbOK unn 4 HeaOYETOB MO NPOMAEHHOMY MaTepuany;

— WCMoJib30BaHWe HepaLroHasibHbIX MPUEMOB peLleHus yuebHol 3aaaun.

* «3» — [OCTaTOYHbIA MUHMMAsbHbIM YPOBEHb BbiNoNHEHUA TpeboBaHuit, nNpeabasnse-

MbIX K KOHKpeTHOM pabore:

— He 6onee 4—6 owmnbok nnm 10 HegOUYETOB MO TeKyLeMy yuebHOMY MaTepuany;

— He 6onee 3—5 owmnbok nnu He bonee 8 HenOUYETOB NO NpoMAEHHOMY y4ebHOMY MarTe-
puany.

* «2» — YpOBEHb BbINOSIHEHUA TPEOOBAHWUI HUXKE YOOBNETBOPUTESIbHOIO:

— Hanuuue 6onee 6 owmnbok mnn 10 HeLOYETOB NO TeKyLLEMY MaTepuany;

— bonee 5 owmnbok unm 6onee 8 HeLOUETOB NO NPOMAEHHOMY MaTepuany.

KoHTponbHO-u3MepurenbHbie MaTepuanbl no 6uonorumn (npumepbi)

* BblGpaTb OAUH UM HECKO/NIbKO NMPaBU/IbHbIX OTBETOB U3 NPEAJSIOXKEHHbIX Bapu-
aHTOB

1. Hayka, nsyuatowias rpuboi

1) Bupyconorus

2) Mukonorus

3) botaHuka

4) Mukpobuonorus
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2. YcTaHOBWTE COOTBETCTBME MEXAY OPraHM3MOM M CMOCOOOM NUTaHWA, AN KOTOPOro OH
xapakrtepeH. K Kaxgon nosuuuu, gaHHoOM B nepeoM ctonbue, nogbepute COOTBETCTBYHOLLYHO
NO3ULIMIO U3 BTOPOro cTtonbua.

OPrAHM3M CNnocob NMUTAHKA
A) Matnuk nyroeo# 1) ABTOTpObHOE
B) Cununua 6onbluas 2) letepoTpochHoe

B) Bepésa nosucnas

") OnéHok neTHWM

) LWyka obbikHOBEHHas

E) Knesep kpacHblii

3anuwute B Tabnuuy BbibpaHHble LMpPbI NOA COOTBETCTBYIOLLMMU OyKBaAMMU.
OrtgerT:

A b B r i E
1 2 1 2 2 1

* BbibepuTe aBa BEpHbIX OTBETA U3 MNATU U 3anuLuMTe LU(PbI, NOA KOTOPbIMU OHU
yKa3aHbl

3. XXuBble opraHnambl CNocobHbI BOCMPUHUMATL BO3AEMCTBUA BHELLHEW Cpeabl U pearnpo-
BaTb Ha HUX. B npuBea&HHOM HUXKe CrMcKe HanauTe ABa TEPMMHA, KOTOPble OMUCHIBAIOT MPO-
LIeCCbl, NPOUCXOAALLME B OpraHn3Me.

1) ObixaHune 4) Boipenerue

2) PazgpaxumocTb 5) Pednekc

3) PasmHoxeHUe

* 3anonHUTb NPONYCKU B TEKCTe, BbibBpaB 0AMH M3 BapUaHTOB OTBETOB, Npepj-
CTaB/IEHHbIX B BUAe BbiNagaloLero cnucka

4. BcraBbTe B TeKCT «[louBeHHOE NUTaHMe pacTeHWi» NponyLLeHHbIe C/I0Ba U3 NPeasioXeH-
Horo cnvcka. CnoBa BCTaBNSANTE B HY>XKHOM YUCIIE U NafeXe.
[loyBeHHoe numaHue pacmeHul

BonbluMHCTBY pacTeHuit npucyLle noYBeHHoe nuTaHue. Ero ewe HasbiBatoT (A),
TaK KaK pacTeHus OCYLLECTBNAIOT €ero C NOMOLLbIO (B). BakHyto ponb B 3TOM npouec-
ce urpaiot (B). OHM nornowatoT 13 nouesbl ().Mo cocynam nop, pencrenem

([) nornowEHHbIM pacTBOp NOAHMMAETCA B ApPYrUe OpraHbl pacTeHus.
Cnucok cno8:
1) ctebnesoe
2) KopHeBoe
3) KopeHb
4) ctebenb
5) KopHeBoOW BONOCOK
6) BepxylleyHas noyka
7) BOAa C pacTBOPEHHLIMU MUHEpPa/IbHbIMU BELLLECTBAMMU
8) nuTtatenbHbIM pacTBop
9) kopHeBoe paBneHue
B tabnuuy nog cooteercTaytowmMMm ByKBamu 3anuiumnte Ludpbi.

A b B r i
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* BoccraHoBneHue npaBUNbLHOU NoOcC/ieA0BaTe/IbHOCTH

3apaHus 6a30BOro ypoBHA — COCTAaBUTb NOC/1€A0BATENbHOCTb U3 3-X 3/1IEMEHTOB
OTBETOB

5. YcTaHoBwWTE, B KaKOW NOC/eA0BaTe/IbHOCTH paboTaloT C MUKPOCKOMOM.

1) noctaBbTe MMKPOCKON LUTATUBOM K cebe

2) noMecTUTe Ha NpeAMETHbIN CTONIMK MUKponpenapar

3) Nonb3yscb BUHTOM, MJIABHO ONYCTUTE OKYNSP

4) npu NoMoLLY BUHTOB MeAJIEHHO NoaHUMAaNTe TyOyC, NOKa He NosABUTLCA YETKOe n3obpa-
)XeHue

3apaHue OTHOCUTCA K NOBbILLEHHOMY YPOBHIO CJZIOXKHOCTU (COCTaBUTb NOC/Ief0Ba-
TenbHOCTb UX 6 n 6onee oTeeToB)

6. YcTaHoBWTE NoCNenoBaTeNbHOCTb YC/IOXKHEHWUA PACTUTENBHOIO MMpa Ha 3eMne, HauuHas
C OAHOK/NETOYHOro OpraHu3ma. 3anuiimnte B TabauLy COOTBETCTBYIOLLYIO MOC/EA0BaTeIbHOCTb
undp.

1) Mxu

2) UnaHobaktepuu

3) Bopopocnu

4) MNoKpbIToceEMEHHbIE

5) FlonocemeHHsble

6) ManopoTHUKK

1 2 3 4 5
2 3 1 6 ) 4

* BoccraHoBuTe noanucu (nocnepoBaTesibHOCTU) K PUCYHKY, HA KOTOPOM M30-
O6pakeHa cMcTeMa OpPraHoB AbIXaHUSA
7. Coenaiite NoAnNUCH K PUCYHKY. 3anuiumnte B Tabnuuy umndpbl /OyKBbl, MOL KOTOPbIMU OHU
yKa3aHbl.

A. Bopga
B. Yrnekucnbiii ras \ L4
e Ve W
B. Kucnopoa el
I. SHeprusa ConHua ,.} \ g
A b B r
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* MNMoacTaHoOBKA 3/1IEMEHTOB B NPONYCKU B TEKCTE
8. JononHute cxemy «brnonornyeckue Hayku».

Yaenme Monekynsp-
? leHeTuka ? Hasa 6uono- ?
O KJieTKe
rms
Ynyuiwenune
Buonorus Nsmerdu- nopo YyeHue o npo-
? Bocmeo poA ? P
pasBUTUS YKMBOTHbIX NCXOXAEHUU
M U Hacneo-
TKaHen M COpTOB >KU3HU
cmBeHHOCMb .
pacTeHun
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MNMnaHbl ypokos

Ypok N2 1 no teme: «[lbixaHue pacteHUin»

KoHcnekT ypoka 6uonorun c wucnosnb3oBaHveM uucpoBor naboparopuu (Guonorus
6 knacc)

Llenu ypoka:

* Oby4yaroujue: N3y4nTb OblXaHWe PacTeHWM, YCTaHOBWTb, KaK MPOUCXOAMT ra3ooOMeH B
pacTeHUsX, BbISCHUTb, YTO [bIXaHWe Yy PacTeHUI CBA3AHO C OKUC/IEHUEM CNOXHbIX Be-
LLECTB U BblAENEHUEM IHEPrUW; NMOKa3aTb pasinyne 1 B3aMMOCBA3b NPOLECCOB AblXaHUs
1 hoTOCHHTE3a, NPOLOMKNUTL Pa3BUTHE NPeACTaBeHM 06 0OMeHe BeLLecTs.

* Pag3BuBatowue: NpofomknTb pasBUTHE JIOTMYECKOrO MbILLIEHUS, CNOCOOCTBOBAThL pas-
BUTUIO Y YYALLMXCS YMEHUI YCTaHaBNMBaTb NMPUYMHHO-CIEACTBEHHbIE CBA3M, UCMOJb3YS
NMPUeM «3Hato, Xo4y y3HaTb, y3Has»; yMeHui 0606Lwarb Aenarb BbIBOAbI, NPOrHO3UPO-
BaTb, BblpakaTb MbIC/IM B C/IOBECHOM hopMe.

* BocnumamenoHole: BbipabaTbiBaTtb YyMEHWE OCO3HAHHO TPYAWTLCSA Haf MOCTaB/IEHHOM
LLeNblo, BOCMWTbLIBATL GEPEXKHOE OTHOLLEHMWE K 3€/IEHBIM HACAKAEHUAM

®opmuposarb YY[;

JluyHocmHele YY/]: nposiBNATb NO3HaBaTesIbHbIA UHTEPEC K U3YYEHUIO MPOLECCOB, NPOUC-
XOAALLMX BHYTPW PacTUTENIbHOrO OPraHM3Ma; NOHMMATb: y4ebHble 3a4a4n U CTPEMUTLCS MX Bbi-
MOMHUTb, CBOIO YCNELUHOCTb NPU U3YyYEHUU TEMbI.

PeaynsmuBrele YY/]: camocTosTesibHO onpeaensitb Lesb y4eOHON AeATENbHOCTH; OCYLLEeCT-
BNATb LeneHanpaBneHHbIM NOUCK OTBETOB Ha MOCTaB/I€HHbIE BOMPOCHI; BbINONHATL 3aaHWSA B
COOTBETCTBMU C Lie/Ibl0; CaMOMNPOBEPKY, B3aMMOMNPOBEPKY M KOPPEKTUPOBKY y4yebHOro 3aja-
HUA.

KommynukamuBheie YY/]: bopMmynupoBatb COOCTBEHHbIE BbICKA3biBAHUS B PaMKax y4eOHo-
ro Auanora, UCrnosb3ysi TEPMUHbI; OPraHM30BbIBaTb yYeOHOe B3aMMOLENCTBME B rpynne.

MosHaeatenbHble YY[: CTpyKTYyprpOBaTh 3HaHUSA; aHAIM3UPOBATb TEKCT U PUCYHKM y4ebHU-
Ka; OObEKTOB XMBOW NpUpoabl (KOMHaTHbIE LiBETYLUME PACTEHUSA), MPOBOAUTL CPABHUTESbHbIN
aHanu3 Mexxay hOTOCMHTE3OM U AblXaHUEM.

[lpeomemHsie YY/I.

MN3yunTb npouecc abixaHns. Onpenenuts B3aMMOCBA3b NpoLecca AbIXaHUs U poToCUHTe3a.

JInuHoOCTHBIE:

YMeHuWs NpoBOAMTL CaMOOLIEHKY HAa OCHOBaHWUM KPUTEPUSA YCMELHOCTHU ydebHoW aesTesnb-
HOCTU

MeTanpepmeTHble:

PeaynsmuBreie YY/l: YmeTb onpenenstb U (opMynupoBaTth Lefib Ha YPOKe C MOMOLLbIO
yuuTens; nporosapuearb NocjefoBaTe/lbHOCTb AEUCTBUIM HA ypoKe; paboTarb MO KOIEKTUBHO
COCTaBNEHHOMY MNJiaHy; OLEHUBaTb NPaBWUIbHOCTb BbINOMHEHUSA AENCTBUSA Ha YPOBHE ajeKBar-
HOWM PETPOCMEKTUBHOW OLLEHKU; BHOCUTb HEOOXOAMMbIE KOPPEKTUBLI B EUCTBUE NOC/IE ero 3a-
BEpPLUEHMA HA OCHOBE OLIEHKM y4eTa XapaKTepa CAeflaHHbIX OLMOOK; BbiCKa3blBaTb CBOE Mpes-
NONoXeHue.

KommyHukamuBHele YY/: YmeTb ochopMnsATb CBOM MbIC/IU B YCTHOM hopMe; cyLwatb M no-
HUMaTb peyb APYrMX; COBMECTHO AOrOBapMBaTLCA O Npaeunax pabotsl B rpynmne.

[lo3HaBamenoHbie YY/: YMeTb OpUeHTUPOBATLCSA B CBOEW CUCTEME 3HAHWW: OT/IMYaTb HO-
BO€ OT Y)X€ M3BECTHOrO C MOMOLLbIO yuuTeNs; AoObIBaTb HOBbIE 3HAHUSA: HAXOAUTb OTBETHI Ha
BOMPOCbHI, UCMOMb3Yys Y4EOHMK, pa3faToyHblM Marepuas, CBOM XKM3HEHHbIM ONbIT U UHOpPMa-
LMIO, MONYYEHHYIO Ha YPOKe.

O6opynoBaHue: KomnbioTep c nporpamMmont Releon Lite, natumku kuciopoga v yrekuc-
noro rasa, CemeHa caconu (B Tpex 6aHKax), npeseHTauus.

[naaktuyeckue matepuanbl A5 OpraHM3aumMm caMocTosTenbHoW paboTbi.
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MeToabl 06yueHus:

* OpraHusaums u ocywectenenune YBI:

» CnoBecHbli, HarMA4HbIN, PENPOAYKTMBHbIA, NPOBIEMHO-NOUCKOBbIM, CAMOCTOATE/IbHASA
pabota B napax, pabota c TeKCTOM y4ebHUKa, Tabnuuamm, cxemamu.

* CTuMmynupoBaHue U MOTMBALMSA YYEHUS:

* AHaNM3 KM3HEHHbIX CUTYaUMI, CO34aHME CUTYaLMK ycnexa.

Tun ypoka: KomO1HMpoBaHHbIN.

X004 YPOKA

JTtan ypoka 1. OpraHusauMOHHbIN

NMpepnonaraemasn NpoaoOMKUTENbHOCTb: 1—2 MUH.

lNMeparornyeckas peATeNnbHOCTb YyYUTENA:

npoBepsieT roTOBHOCTb K YPOKY, OpraHu3yeT BHUMaHWe Knacca K pabote Ha ypoke, co3gaet
MOMOXWUTENbHbIA 3MOLMOHAJbHbIM HACTPOM Y 0ByHaloLLMXCS.

YuebHasa peaTenbHOCTb 0OyYalOWMXCA:

3MOLMOHANbHO HACTPaMBAKOTCA Ha NPEACTOALLYIO y4ebHYo AeATeNbHOCTD.

dTtan ypoka 2. AKTyanusauusa m o06o6ueHne 3HaHUM

Npepnonaraemasa NpopoONKUTENBHOCTb: 6 MUH.
Meparornueckas peATeNnbHOCTb YyYUTENSA:
— NpPOBOAMWT hpoHTasIbHYlO Becepy; aKTyasM3upyeT UMeloLMecs 3HaHUs, NoMoraer
0606LLEeHUIO 3HaAHWUI;
— co3paaet ansa obyyatowmxcs NnpobremMHyio cutyaumio; nobyKaaeT K BbiCKa3blBaHWUIO
NpeasioXKeHWM 0 cnocobe U CpeacTBax JOCTUXKEHUS MOCTABIEHHOM Liesu.
Paboma ¢ mepmMuHamu u noHAMUsAMU.
lMocmanoBka npobnemHozo Bonpoca: aHUACKU xuMuK [koseda Mpuctan, B 1771 rogy
MpPOBen CriefyloWwMi OnbIT: B3 ABA CTEK/IAHHbIX KOJMNAKA, MOA KaXKAbIM U3 HUX MOMECTU/
Mbiwb. HO noa ogHWM KOMINakoM OH MOMECTMJT CTaKaH4YMK C BETKOM pacTeHus (TaM Mbillb
ocranachb »wusa). Nog ApyrM Konnakom pacteHusi He Obiio, TaM Mbllb norubna.
— Kak Bbl gymaete, noyemy nornmbna mbiwb?
— O KaKoM CBOWCTBE }XMBOro Mbl ByaeM CerogHs Ha ypoKe roeoputb?
— lMNouyeMmy Mbiwb He normbna Tam, rae 6bino pacrteHve?
YuebHasa peaTenbHOCTb Obyvarowmxcs:
OTBEYAlOT Ha BOMPOChI, BbICKA3bIBAIOT CBOW NPEANONOXKEHUSA. NPeANaralT U COrnacoBblBa-
tOT C yuuTEIEM TEMY U LiefIb YPOKA; NpeasiaraloT cnocobbl v CPeACcTBa AOCTUNKEHUA LieNu.
lMpednonazaemeili omBem Ha Bonpoc. ChopMmynupyiiTe TeMy Hallero ypoka. «[bixaHue
pacTeHnm».

JT1an ypoka 3. [[pyuMeHeHne 3HAaHMK B HOBOU CUTyaLLMH

NMpeanonaraemas NpoaoOMKUTENbHOCTb: 25 MUH

Meparornyeckas peATeNbHOCTb YYUTENA:

1) BeaeHue becenbl, OTpakaloLLei BONpPOCh:

BcnomuuTe, yto Bam M3BeCTHO O AbixaHuUM.

UcTtopus Mpuctnn

2)

1. lNMoyemy moiwoHok npu noBmopHom 3xcnepumerme B8 KoponeBckom obusecmBe noau6?
2. Moyemy y 6o2amoli damsi pazbonenace 20108a?

Yuutenb. Ytobbl OTBETUTL Ha BOMNPOCHI, M3y4YMM NMPOLLECC AbIXaHWUs Y PAaCTEHUN.

— [aBaiiTe BCNOMHWM, KaKue rasbl BXOAAT B COCTAB BO3ayxa?
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Cocras Bo3ayxa: Azor — 78%; Kucnopon — 21%; Yrnekucnbiit raz — 0,03%.
— Kucnopoa v yrekucnbin ras obnagator pasHbiMM cBoMcTBaMu. (3anonHeHue Tabnu-
ubi)

Kucnopon HemHoro Taxkenee Bo3gyxa | [lonepykvBaet ropeHune
Yrnekucnbii ras 3HaunTenbHo TAXKenee Bo3- | He nopnpexusaet ropeHue
ayxa

3) yuutenb npepnaraet peLmnTb 3KCNEPUMEHTaNbHYIO 3agady: -A noyemy B Tabnuue Het
A3zota? (310T ras He y4yacTByeT B npoueccax AblxaHus U poTocuHTE3a).

Yuutenb: npy ropeHnn opraHM4ecKue BeLLecTBa B3aMMOLENCTBYIOT C KUC/IOPOLOM, NPOUC-
XOOMUT OKUCNIEHUE OpraHUYeCKUX BELLECTB U Bblaensercsa sHeprus. Pebsara, a Bam oTKpoto
TalHy: NPOLECC OKUC/IEHUA MOXKET MPOUCXOAUTb HE TOJIbKO B MPOBUPKE, HO U B XKMBbIX Op-
raHu3max.

Y >XMBOTHbIX W y YenoBeKa BO BPeEMS MULLEBAPEHUA CJIOXKHble OpraHW4YecKkue BeLLecTBa
pacnagatotca Ha 6onee npocTble, U3 KOTOPbIX OHW obpasosanucb, — H,0 n CO,! npwu
3ToM BblpensaeTcs aHeprus. OKUCNeHUe CNOXKHbIX BELLECTB, MPOUCXOAUT C Y4aCTUEM KUCIO-
pogaa.

3anuiiem cxemy npouecca AbixaHusa B TeTpagp.

CnoxxHble opraHuyeckue BewecTtsa + Kucnopop = yrnekucnoin ras + sopga +
+ E (3Heprus)

Mo TakoM ke cxemMe MPOUCXOAMT NPOLECC AbIXaHWUA U Y PaCcTeHWHN.

KakoBo 3HaueHue kucnopopa? Kak vMcnonb3yioT 3Hepruio pacteHus, BblaeNMBLUEIOCS NPU
OKMCJIEHUW OPraHUYEeCKUX BELLEeCTB?

4. OnbIiT «[bixaHne ceMaH»
Yyawmecs genatot BbIBOA: O TOM, YTO BCe opraHbl Abiwar. [MocKosibKy npu npoTekaHuu npo-
Llecca AplXxaHus NOMOLAETCA KUC/IOPOA U BbIAENAETCA YITIEKUCbIN ras.

4. PacteHusa gbiwar TonbKo B TeMHOTE?

PacmeHus — »xuBole op2aHU3MbI U OHU, KK U Mbl € Bamu Obiwam Kpyas10CymoyHo, npu Jio-
6b6ix ycnoBusx. [Mpu pomocunmese Boidenissemcs KUC/I0POO, A NO2/IOWLAEMCS Y2/IEKUCbIU
2a3. B npouecce deixaHus no2noujaemcs Kucaopoo, a Beidensemcs yanekucaoil 2a3.
Monyyaetcsa, B opraHn3Me pacTeHUsa Ha CBETY NMpOTeKaloT ABa npouecca — (POTOCUHTES U
AblXaHWe, HO KUCIOPOAA BblaenseTcs ropasno 6osblue, YeM ero NnorioLaeTcs, a B TeMHOTe
B OpraHM3me pacTeHusA NpoTeKaeT TONIbKO NPOLLEeCC AblXaHuS.

Ha nocke HanucaHa cxema. Bam HeobxoauMMo coeiMHWUTL CTpesIKaMu NMPOLECCHI AblXaHUA U
(hoToCHHTE3a C BelLecTBaMm, KOTOPbIE YHACTBYIOT B 3TUX NpoLeccax.

5. MNposepbTe, NpaBuAbHO NN Bbl BbINOAHWAN 3aAaHUe.

Kucnopop,
doTocuHTE3 IObixaHue
Yrnekucnbiu ras

YuebHas aeATenbHOCTb OOyYalOWMUXCA:

1) OtBeyvaloT Ha BOMPOCHI y4uTeNs, NPU HEOBXOAMMOCTU KOPPEKTUPYIOT OTBETbI OAHO-
KNIACCHUKOB.

2) HabnopaloT 3a geMoHCTpaLMen onbiTa, B pabounx TeTpaasax AenatoT KpaTkue 3anucu.
MpuHMMaloT yyacTue B 06CyKaeHWM cnocoba peLLeHns sKCnepuMeHTanbHOM 3aaayum, npes-
nararoT CBOM Cnocoobbl.
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YuebHas peatenbHOCTb ObGyyalowmxcs:

1) OtBeyvaloT Ha BOMPOCHI yyuTeNs, NPU HEOOBXOAMMOCTU KOPPEKTUPYIOT OTBETbI OAHO-
KNIaCCHUKOB.

2) HabnopatoT 3a AgeMoHCTpaLuen onbiTa, B pabounx TeTpaasax AenatoT KpaTkue 3anucu.
MpuHMMaloT yyacTue B 06Cy>KaeHWM cnocoba pelLeHns 3KCnepuMeHTanbHOM 3aaayum, npes-
nararT CBOM Cnocoobbl.

A nouemy B Tabnuue HeT A3ota? (3TOT ras He y4acTBYyeT B NpoLeccax AbiXxaHWs U hOTOCHH-
Tesa).

1) 3anucbiBaloT pe3ynbTathl IKCNEepUMeHTa B TeTpaau.

[bixaHMe — 3TO NpoLecc OKUC/IEHUSA CNIOXKHbIX BELLECTB C yY4aCTUEM KUC/IopoAa.
JbixaHue — 3TO npoLecc NocTynjeHus B OpraHn3M KUCI0poaa, KOTOpbIM y4acTByeT B pe-
aKUMAX OKUCNIeHUs (pPasnoXKeHWUs!) CNOXKHbIX OpPraHMYeCcKUX BELLECTB Ha MPOCTble C OCBO-
60OXKAEHMEM IHEPrUMU.

2) HabnopaloT 3a npoBeaeHMEM 3KCNEPUMEHTA.

3) 3aHocAT pesynbTarbl HaboAeHWM B Tabnuy.

4) 3anucbiBaioT B pabouyto TeTpaab COeAMHEHNUSA U UX MPUMEHEHUE B Pa3/IMYHbIX 0b6nacTax
LeATeNIbHOCTU YenoBeKa.

drtan ypoka 5. KoHTponb ycBoeHus, o6cyxaeHne AonyweHHbIX OWUOO0K
M UX KOppPEeKLUa

Mpeanonaraemas npogomkutenbHocTb: 10 MuH.

MNeparornueckas peATeNnbHOCTb YYUTENA:

opraHusyeT obCy>kaeHWe pesynbTaToB UCCNEA0BaHUSA, NPOBEPSAET MPaBUIbHOCTb 3amnMcaH-
HbIX YPaBHEHMWI peakumii U caenaHHbix BbiBogos. OTMeYaeT BaXKHOCTb MPOTEKAoLWMX Npo-
LLECCOB B pa3HbIX YacCTAX pacTeHMs

YuebHaa peatenbHOCTb 0OyYaloWMXCA:

CpaBHMBAIOT pe3ysbTaTbl paboTbl B Mape C AaHHbIMU, MOJyYEHHbIMU APYrUMU YHEHUKAMU;
npY HEOBXOAMMOCTU KOPPEKTUPYIOT BbIBOAbI U YPABHEHUS XMMUYECKUX PeaKkLumi.

JTtan ypoka 6. UHdopmMmauusa o pomalwHeM 3agaHUU U pedrieKcus

Npepnonaraemasa NpoaoOIKUTENBHOCTb: 6—7 MUH.

MeparorMueckas peATeNbHOCTb yYUTENA:

MH(OPMUPYET O AOMALLHEM 3a4aHUKU, AAET KOMMEHTapWiA MO ero BbiMOSIHEHWIO;
npeanaraeT aHKeTy pedieKCUM K YPOKY U npepasiaraet paccuntatb «MHAMBUAYANbHbIN WH-
LEKC KayecTBa ypoKa»;

NoABOAWT pet/IEKCUBHYIO CTAaTUCTUKY YPOKA MO KOMIMYECTBY YHEHUKOB, Y KOTOPbIX MHAEKC
KayecTBa Bbllle 3Ha4YeHuA 5;

LEMOHCTPUPYET 3anuch Liev YpPoKa, cnpawmeaeT: «Kak Bbl fymaete fOCTUrHYTa W Lenb?».
Ecnv npobnema He pelueHa 1 Lenb He 4OCTUrHYTa, Npeanaraet obbsAcHeHWe, U nNpeaaraeT
B JOMOJIHEHME K AOMALLHEMY 3aAaHUI0 NoAyMaTb Hag NPUYMHAMU 3TOTO.
MpoaHanusnpyiTe 3HaHMSA, NONYYEHHbIE HA YPOKe, CAeNnanTe BbIBOAbI: YTO HOBOIO y3HasM
O AblXaHWW pacTeHuin?

Mbi y3Hanu:

* YTO NPOLECCHI AbIXaHWA U (POTOCHHTE3A — MPOTUBOMOOXHbI APYr APYTY.

* Mpu AbIXaHUWU PACTEHUSA NOMOLWAIT KUCIOPOL, a BblAeNAoT YIIeKUCbIM ras.

* MpOLECC AbIXaHUS NPOUCXOAMT Ha CBETY M B TEMHOTE, a A5 npouecca GoToCUHTe3a He-
obxogum ceeT.

* pacTeHue AbILWUT Yepes YEYEBUYKHU U YCTbULA.

* Kucnopog Heobxoaum pacteHusM gns okucnexus opraHudeckux sewects (BXKY) c oc-
BOOOXKAEHWEM SHEPTUU ANSA KU3HMU.
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YuebHas peatenbHoOCTb obyuyalowmxcs:

3a[1al0T YTOUYHAIOLLME BOMPOCHI O BbINOJHEHWM JOMALLIHErO 3aaHus;

PaCcCYUTBLIBAIOT MHAMBUAYAbHBIN MHAEKC KayecTBa YpPOKa;

onpenenaloT cTerneHb COOTBETCTBMA NOCTABEHHON LN U pe3ynbTaToB AeATeNbHOCTH; CTe-
NeHb CBOEro NPOABUXEHUA K LIeNw;

BbICKa3bIBAIOT OLIEHOYHbIE CY)KAEHWS M COOTHOCAT pe3ynbTaThl CBOEW AeATENbHOCTH C Lie-
NblO YpOKa.

MATEPUAJIbI 014 NOANOTOBKU K YPOKY

1) UcTtopusa onbita [Ixko3eda Mpuctnu

«fl B3An, — nMcan oH, — HEKOTOPOE KOJIMYECTBO BO34yXa, COBEPLUEHHO MCMOPYEHHOro
AbIXaHWEM MbILKM, KOTOpas B HEM nornbna; pasnenun ero Ha ABe 4acTu: OAHY 4acTb BO3ayxa
nepeBes B COCYA, MOTPY>KEHHbIW B BOAY, a B APYryO YacTb, TAKXKe 3aK/IHOYEHHYIO B COCYA, C BO-
[0t0, Mocagunn BeTKy MaTbl. Yepes BoceMb — OeBATb AHEN A HALes, YTO Mbillb MPEKPACHO
MOIJ1a }XMTb B TOW 4acTW BO34yXa, B KOTOPOW POC/a BETKA MATbI, HO Mbillb MOMEHTA/IbHO MO-
rmbna B Apyroi 4actu ero. B TeueHne cemu gHei npebbiBaHWsA B COCyAe C UCMOPYEHHbBIM BO3-
ayxom nober MATbl BbIPOC MOYTH Ha 3 AlOMMa M, KpOMe TOro, 06pa3oBasl HECKOJSIbKO HOBbIX».

Takum obpasom, pacteHue Kak 6bl MMTaNIOCh MCMOPHYEHHBIM BO34YXOM, TO €CTb YITIEKUCIIbIM
razoM. OHo poco, 0YMLLANo BO3AYX, NOMIOLLASA YINIEKUCIbIW a3 U BblAENSAA KUCIOPOA.

Ortkpbitre Mpuctnun npousseno 6onbluoe BreyatieHe B y4€HoM Mupe. JToHOAOHCKOe Kopo-
NeBCKoe OOLLeCTBO y4yeHbiX npucyanno Mpuctin 6onbluyio 3010Ty0 Mefanb U YeCTBOBANO Ha
TOPYXECTBEHHOM CObpaHuu.

Mocne onbiToB MNPUCTAM C KOMMAKOM U MbILLIbIO BCE BbiCLLEE OOLLECTBO 3aroBOPUIIO O CMo-
CcoBHOCTM pacTeHui ounwatb Bo3ayx. B Moay Bowno crasutb nobosblue LBETOB B KOMHATax:
BeAb OHW UCMPABIAIOT T. €. «OYMLLAIOT» BO3AYX.

OpHa oveHb boratas gama peluusia NPOBEPUTb 3TO HaydHoe HabnogeHue Ha cebe. OHa
Befiesla ABOPELKOMY MOCTaBUTb B KOMHATy Ha Houb nobonblie pacteHui. Haytpo gama npo-
CHynacb C CW/IbHOW roOIOBHOM GONbIO M B TOT Ke Beyep Ha Mpuéme pacckasana BCEM, YTO
Mpuctnu nayT n oBMaHLLKK.

YuéHble B3BONHOBanMUCh,  Koponesckoe obuecteo nonpocusio MNpuctan noeTopuTb OnMbIT.
Bbin Beuep. B 6onbluom 3ane cupenu yyeHble B MaHTUAX M 6enbix napukax. lopenu ceeun. Bee
B TULLMHE cocpeaoToyeHHo Habnoganu 3a tem, uto genan Mpuctu.

— BoT BMAMTE MbILIOHOK B COCYAE C BETKOW MATbI XKMB....

— Her, oH 3agbixaetcs... 1 ymupaert, — pasganuch rosoca.

Ha pocke!

3anuvwem cxemy npouecca AbixaHusa B TeTpab.

CnoxHble opraHMYecKue BelecTBa + Kucnopopg = yrnekucnoin ras + sopa +
+ E (3Heprua)

2) CamocToaTenbHo pab c yuebHUKOM B napax. 3anonHeHue Tabnuubl «CpaBHe-
HUe ropeHue U AbiXaHUe»

lopeHue cxogHo ¢ gbixaHueM. Ho ropeHune npotekaet ouyeHb 6ypHO M BbICTPO, C BblAENEHN-
eM GONbLIOro KOMIMYECTBa 3Heprun. A Mpu OblXaHUW Pa3fOXKEeHWE OpraHWYeCKUX BELLEeCTB,
MPOUCXOAWUT MeAJIEHHO, NMOCTENEHHO B HECKOJIbKO 3TanoB, Ha KaXAOM M3 3TanoB BbiaenseTcs
He GOo/bLLIOE KOIMYECTBO 3HEPrUM, KOTOPYIO PACTEHUS MCMOMb3YIOT Ha POCT, Pa3MHOXEHWE U
Apyrue npoLecchl XXnsHeaeAaTebHOCTH.
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3) OnbIT ¢ UCNONb30BaHUEM AATYMKOB KUCJIOPOAA U YITIEKUCSIOro rasa uugpoeou
na6boparopumu Releon Lite

OnbiT

B3anu Tpu npo3payHbix GaHKu:

1) B nepeyto nomectnnm 30—40 Habyxwmx npopacTalowmx ceMsaH Gaconu,

2) BO BTOPYIO — KOPHEMNI0Abl MOPKOBM, Nepes, OnbiTOM NOMECTU/IM B BOAY Ha TPU AHA,

3) B TpeTblo — cBeXXecpesaHHble CTEOM PAaCTEHUSA C IUCTbAMM.

BaHku 3aKpbinu NpobKaMu 1M NOCTaBUIM B TEMHOE TEMSI0e MECTO.

1. Ha cnenyrowimnit geHb onyctunm B Kaxkayto 6aHKy AaTumK KMCIOPOAA U YIEKUCIOro rasa
uncposon naboparopuu Releon Lite.

2. 3anycTtunu nporpammy Releon Lite.

3. 3acdukcupoBanu gaHHble.

4. 3anonHunu Tabnuuy

BaHka 1 BaHka 2 Banka 3

Kucnopos

Yrnekucnbiv ras

Yyalumecs nenaiot BbIBOA: O TOM, YTO BCE OopraHbl Apiwart. [lockonbKy npu NnpoTekaHuu npo-
Llecca AblXaHWsi MOIOWAETCS KUCIOPOL, U BbIAENAETCS YINIEKUCIbIM a3, KOTOPbIM He noanep-
YKMBaeT ropeHus.

4. TeopeTuuyeckoe noscHeHUe naboparopHOro onbiTa
EcTb nu y pacteHuit cneuunanbHble opraHbl A4nA gblXxaHua?

Y pacTteHuit HeT cneurasbHbIX OPraHOB AbIXaHWA, HO Y HUX B KOXMULE JINCTa PACMOIOXKEHDI
yCTbMLA, Yepe3 KOTOpble NPOUCXOAMT ra3000MeH. YCTb1La COCTOAT U3 ABYX 3aMblKaloWMX Kiie-
TOK U YCTbMYHOM LLLESN, YEPE3 KOTOPYIO KUCIOPOA NOCTYNAET B MEXK/IETHUKU JIUCTA, a 3aTeM B
KneTku. B knetkax npomcxoamT Npouecc OKUCIEHUs OpraHMYeCcKUX BeLLEeCTB (pacnaa) obpasy-
€TCSA YIMEKUCbIN ra3, KOTOPbIM yaanseTcsa U3 KNeTOK Yepes YCTbUYHYIO LLeSb.

A xouy nobaBuTb, YTO OpIXaHUE Yy PACTEHUA MOXKET MPOMCXOAMTb B KOPHSAX U B cTebnsx.
Kaxkpas knetouka pacteHui apiluuT. B KOpHAX nornoleHne KMCiopoaa ocyLLecTBaAseTcs ¢ no-
MOLLLbIO KOPHEBbIX BOJIOCKOB, a B CTebnsAX — yepes yeyeBuuku. [loaToMy nocne goxas v no-
C/le MofiMBa KOMHATHbIX PacTeHWM HEOBXOAMMO PbIX/IUTb 3EMJII0, YTOObl YBENMYMTL LOCTYnN
K1cnopopna K KOpHAM.

Ntak, Mbl C BAMM YCTaHOBW/IM, YTO pacTeHMsM HeobxoamMM Kucnopog Ans AbixaHus. Ho B
pacTeHUsX NpoTeKaeT NPOTUBOMOMIOXKHbIM NpoLecc HOTOCUMHTES, B pe3ysibTate KOTOPOro KUc-
nopog Bbigensetcs. bes kucnopopa xvBble CyLecTBa XXWTb HE MOTYT.

5. 3aKkpenneHue 3HaHUM y4alUXCA.

Kak Bbl oTBeTUTE Ha NpobneMHble BONPOCHI, MOCTAB/IEHHbIE B HAaYane ypoka?
CpaBHuTe abixaHue 1 pOTOCUHTES.

OrtBeTbTe Ha BONPOCHI, 3anonHuTe Tabnuuy.

YepTbl Npouecca doTocuHTE3 AbixaHue
1. B Kakunx Knetkax npowc- B kneTtkax, copepykalmx
2 Bo Bcex knetkax pacreHus
XOOMUT? XsioponnacTbl

2. Kakori ras nornowaetcsa? | Yrnekucnbiv ras Kucnopop
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lpodosmxeHue

YepTbl npouecca ®doTtocuHTes ObixaHue
3. Kakoli ras eoigensertcs? Kucnopopg, Yrnekucnbii ras
4. B kakoe BpeMs CyTOK [Hém KpyrnocytouHo
NPOUCXOANT? (v AHEM M HOYbIO)
5. Yto npoucxoaumt c opra- Okucnstotcsa
S O6pasytotcs

HUYECKUMU BeLLLEeCTBaMMU? (pacnapatotcs)
6. dHeprua? Hakannusaetcs Bbigensercs

6. Bonpocsi B popmare 'MA, BINP

1) BctaBbTe nponyweHHble cnosa. (no Tabnuue)

1. PacTteHus npu AbiXxaHWUKU NOMMOLWAIOT..........

2. PacteHnus npuv gpixaHuY BblAENAOT..........

3. OpraHuyeckue BeLLecTBa Npv OblXaHWM............

4. PacTteHua Oblwar B ...... BpeMs CyTOK

5. Oblwar ...... OopraHbl pacTeHus.

6. Mpu otocuHTe3E KNCNOPOAA......... BOMbLLE, YEM ...... TPU ObIXAHUH.

2) U3 npuBepeHHbIX HUXe NPU3HAKOB BblbepuUTe NpU3HAKK, XapaKTepusyloume
c¢doTocuHTE3 U AbiXxaHUe.

A) MNponcxopunT Bo BCcex KneTkax. (4)

B) Mpotekaet Tonbko Ha cBeTy. ()

B) Mornowaetcs yrnekucnbii ras v Boigenserca kucnopod. ()

I) MNpoucxopuT B KNeTkax ¢ xnoponnactamu. ()

[) MpotekaeT Ha cBeTy 1 B TeMHOTY. (4)

E) OpraHuyeckue Bewectea obpasytorcs. (o)

X) Opranuueckue BeluecTBa okucnatotcs (pacnapatorca) go CO, u H,0. (o)

3) MornowaeTcs KMCNopop v BblaeNseTcsa YINeKUCnbin ras. (a)

3) BcraBbTe B TEKCT NponyLeHHbIe C/I0Ba.

1. B npouecce dortocuHTesa...... OpraHuW4yecKux BeLLecTB, NPU AblXaHWWU OpraHUYecKue Be-
LecTBa....

2. DOoTOCHHTE3 NPOTEKAET TONBKO......, @ MPOLECC AbIXaHUS.......

3. B pacteHunu Ha cBeTy npoTteKkaeT npouecc....... U......

4. DoTOCHHTE3 NPOTEKAET B KNIETKAX, COAEPXKaLLUUX XN0podun, a NpoLecc AbIXaHus ......

5. B otnume ot npouecca abixaHus, hOTOCUMHTE3 NPOTEKAET TOJIbKO B OPraHusMe.........

Ypok 2. «h3yueHne paboTbl opraHOB KpOBOOOpaLLEHUA»

KoHcnekT ypoka 6uonorum c ucnosnb3oBaHueMm uudposoi nabopatopuun (6uonorua 8
Knacc)

Lenb ypoka: 0606wmTb 3HaHMs ydawmxca no Teme «Kposb M KpoBoobpalueHue», uc-
NOMb3ys 3HAHMA MO Pas3/MyHLIM pasgenam 61MonorMmM U GU3KMKK; COBEPLLEHCTBOBATb HaBbIKM
KOHTPONS U CAMOKOHTPOSISA Y YYaLLMXCA.

3apaum ypoka:

O6paszoBamenbHas: cnocobcTBoBaTh HOPMUPOBAHMIO Y YYALLMXCA 3HAHUWA MO Pa3/IUYHbIM
pasnenam 6uonoruun u husnkn. YcTaHaBnmMBaTb CBA3b MEX/Y OTAE/bHbIMU TeMaMK 3TUX npes-
mMeToB. HayunTbcs Mcnonb3oBatb NonyyYeHHble 3HAHWA Ha NPaKTUKe.
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Pa3zBuBarow,as: npoaomkute hopMUpOBaTb YMEHUSA CUCTEMATU3UPOBATb M BbIAENATb [M1aB-
HOe, CyL,eCTBeHHOE, yCTaHaB/MBaTb NPUYMHHO-C/IEACTBEHHbIE CBA3M, CMOCOOCTBOBATL Pa3Bu-
THIO BOOBpaXKeHu s, yCTaHaB/MBATb CBA3b TEOPUK C MPAKTUKOM.

BocnumamenoHas: cnocobcTeoBath (hOPMUPOBAHUIO COYETAHWUA MHAMBMAYASbHbIX, rpyn-
MOBbIX U KOJIEKTUBHbIX BULOB AeATENbHOCTH.

O6opynoBaHue:

Uundbposasa naboparopus no ¢usmnonoruu (aarunk YCC),

Tun, BUA ypoKa: MHTErPUPOBaHHbIN TUMN YpOKa. ITO NO3BOUT YYaLLMMCA NMOHSATb NpoLec-
Cbl, MPOUCXOAALLME B OPraHM3Me YesIoBEKA C TOUKM 3pEHUs BUONOrMmn n hU3nKu.

MnaHupyeMble pe3ynbraTbl: yHalMecs Hay4aTca Mosy4Yyatb 3HaHUSA, UCMONb3ys Pasfny-
Hble BUAbl AEATENbHOCTU U UCMOJIb30BaTh 3TU 3HAHUA ANA NPOBEAEHUSA IKCNEPUMEHTANIbHO-UC-
cniefoBarefibCKUx pabor.

JInuHOCTHbIE pe3ynbratbl: 6yoym cgopmMupoBaHsl: pa3nnyHble HaBblKM 0OyYeHUs; npu-
0b6peTéH onbiT pabotbl ¢ UKT (no nporpamme oguH KoMMbioTep, OAMH YYEHUK), a TakKe nabo-
paTopHbiM 06opyaoBaHWeM no usmke 1 uMdposom naboparopueit No GUONOrMKU; HaBbIKKU OC-
HOB MOJE/IMPOBAHMA NPOLLECCOB.

YHuBepcanbHbie yyebHble AeHCcTBUA: MeTanpeaMeTHbIM pe3ynbTar npeanonaraet dop-
MWPOBaHWE YMEeHWW — YCTaHaBNMBATb NMPUYUHHO-CNEACTBEHHbIE CBA3W, CTPOUTb JIOrMYyecKoe
paccy)XaeHve, yMeHWEe CaMOCTOSTe/IbHO MJIAHUPOBATb NyTU OOCTUXKEHUS LENen, yMeHue pa-
6otatb c coBpemeHHbiMM UKT obopynoBaHneM MnpUMeEHSATb NONYYEHHbIE 3HAHWUA HA MPaKTUKe.

®dopmbl U MeToabl 06yUeHUA: hpOoHTaNbHbIE, MHAWBUAYANIbHbIE, FPYNMOBbIE, UCC/Ief0Ba-
TeNbCKue.

MeTopabl: cnoBecHble, HarNsA4HbIe, NPaKTUYeCcKue, AeayKTUBHbIE.

MoHATUA U TepMMUHDI: BUAblI COCYAOB, TOHOMETP, MMNEPTOHUA, CKOPOCTb ABUXKEHMUSA, Ya-
cToTa nysbca, TenoobMeH, rasoobmeH.

OpraHu3auuoHHaA YacTb:

Yyawumecs pnensatcs Ha 4 rpynnbl No pesynbratam npenBapuTesbHOM NpoBepKe No TeMam:
«[BukeHune Kposu no cocyaam», «OpraHbl KpoBoobpaleHus», «3akoH bepHynnun», «Oasne-
HUE B KMAKOCTAX M rasax», «Coobuwatouimecs cocyabl», «M3mepeHne OaBneHUs B JKUAKOCTAX
1 B razax», «TennoobmeH».

2. Xoa MHTErpMpoBaHHOIro ypoka no 6uonorum u pusmke.

Jtan ypoka 1. OpraHuzauMOHHbIN

NMpeanonaraemas npogoMKUTENbHOCTb: 1—2 MUH.

Meparornueckas aeATeNbHOCTb YYUTENSA:

NpoBEpPSET rOTOBHOCTb K YPOKY, OpraHu3yeT BHMMaHMWe Kiacca K pabote Ha ypoke, co3gaet
MOMIOXWUTENbHbIN 3MOLMOHASbHbIN HACTPOM Y 0byYatoLLMXCA.

YuebHasa peaTenbHOCTb OBGyyaroWMXCa:

3MOLMOHANbHO HAaCTPaMBAKOTCA Ha MPEACTOALLYIO y4eOHYo AesATeNbHOCTD.

dTan ypoka 2. AKtyanusauusa u 0606weHmne sHaHUK

Npeanonaraemas NpoAoOMKUTENIBHOCTD: 6 MUH.

MNeparornueckas pesaTenbHOCTb y4YUTENA:

NMPOBOAMT (PPOHTasbHYIO Beceny; akTyanusmMpyeT MMeloLWwMecs 3HaHuA, nomoraet ob6o6ue-
HUIO 3HAHUK;

co3paeT ansa obyyaromxcs npobneMHyo cUTyauuto; Noby>KAAeT K BbiCKa3blBaHWIO Npej-
NOXXeHU 0 cnocobe v CPeacTBax AOCTUNKEHWUA NOCTAB/IEHHOW LN,

Paboma ¢ mepmMuHamu u noHAMUsAMU.
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lMocmaHoBka npobnemHozo Bonpoca: Cepaue — cambiii paboTOCNOCOBHbIN, NPOAYKTMB-
HbIM, DYHKUMOHANbHbIM U Ba)KHbIM MexaHM3M B Halem opraHusme. Cepauy paxe craBaT
NaMATHUKKU. TaK NaMATHUK CepAaLy YKpaLlaeT ABop MHCTUTYTa cepaua B MNepmu.

Yenoesek — oTKpbiTas 6uonoruyeckas cuctema. MNosatoMy cTtpoeHune opraHoB M NpoLEcChl,
MPOUCXOAALLME B HUX MOXKHO OOBSACHUTb HE TOMIbKO C TOUYKM 3peHus BUONorum, Ho 1 usu-
KM U XUMUU.

BbiaBuxkeHue runotessl. [peanaraem gokasarb, YTO NPOLECCH], MPOUCXOAALLME B Opra-
HW3Me YesioBeKa, 0bycnioBeHbl 3aKoHaMu pu3nkKU. M paccMoTpmM 3TO Ha NpUMepe cucTe-
Mbl OPraHoB KpOBOOOpalLleHHS.

AKTyanusaumsa onopHbiX 3HaHUN. Micnonb3ys Tabnnubl M PUCYHKM, MOBTOPUM:

1. U3 Kaknx opraHoB COCTOMUT CUCTEMA OPraHOB KPOBOOOpaLLLEHMS.

2. HazoBuTe Kamepbl cepaua, Mx CTpoeHue 1 hyHKLMHU.

3. CtpoeHue v hyHKUMKM KNanaHoB cepaua.

4. Pabora cepaua.

5. OcobeHHOCTH CTPOEHUSA NOoMepeYHO-NoI0CaToN cepedHON MbilwLbl. 6.ABTOHOMUA.
YuebHasa neaTenbHOCTb 0OyYaloOWMXCA:

OTBEYAIOT Ha BOMPOCHI, BbICKA3bIBAOT CBOWU MPEANOIOXKEHUSA. NpeasiaraloT U COrMacoBblBa-
IOT C yuMTesIeM TEMY U Lieflb YPOKa; NpeasiaratoT cnocobbl M CpefiCTBa AOCTUKEHUSA LeSN.
[lpednonazaemsili omBem Ha Bonpoc. Bo3MoxHo, ecnv ncnonb3oBaTb pPacTBOPbI CONEW,
06pa3oBaHHbIX rasioreHamu.

JTtan ypoka 3. [[pyumeHeHMne 3HaHUWA B HOBOWU CUTyaLUU

MNpepnonaraemas NpoAoOMKUTENBHOCTb: 25 MUH

Meparorvyeckasn fesATeNbHOCTb yUUTENS:

1) BepeHue Gecenbl, oTpakatowen Bonpockl: Ha cnaige KapTMHKW: TOHOMETP, CeKyHAOo-
Mep, Hacoc, BOAOMPOBOAHbIE TPYObl. COCYA C KPACHOM XXMAKOCTbIO.

Yuutenb 6uonoruu:

1. Kakas accouuaumsa BO3HUKAET y Bac, Npu BUAE 3TUX NPEAMETOB C OpraHaMu YesnoBeka?
2. Kak HasbiBaeTcs cucTeMa, COCTOSALLASA U3 CEPALA, KPOBU Pas3fiMyHbIX COCYAOB B OpraHu3-
Me yenoBeka?

Mpennonaraemble OTBETbI: KPOBEHOCHAA CUCTEMA M/IM CUCTEMA KPOBOOOpaLLEHUs.

3. Bonipoc: Kak Bbl gymaete, A8 Yero Hy>KHbl 3Th dusnyeckue npnbopbi?
Mpeanonaraemble OTBETbI: A1 U3MEPEHUSA AABMEHUA KPOBU, A1 U3MEPEHMUS YMC/a COKpa-
LWEeHUN cepaua, Ans U3MepeHus nysnbca.

Yuutens: ,D,J'IFl yero HeO6XO,D,VIMO NU3MEPATb AaBneHne KpoBu, nysbcC.

MNpennonaraemble OTBETHI: n3MepeHume aenarot asaa Toro 4TOOBI KOHTPOJIMpOBaTb pa60Ty
KpOBeHOCHOﬁ CUCTEMDbI, ANA U3y4eHunAa ee pa6OTbI.

B Bawem knacce nocne npoxoxaeHnAa MmegocMoTpoB, aHaJIn3 pe3ybTaToOB NMNOKa3asl, OTK/10-
HEeHUA OT HOPMATUBHbIX nokasareneu. Yem MOryT ObITb BbI3BaHbl 3TU U3MEHEHMUSA.

Yuurtenb: U TaK, y Hac ecTb YC/IOBHble MOAENM, BXOLSALLME B KPOBEHOCHYIO cUCTEMY U -
3uyeckue npubopbl. Ucnonbsyo 3t dusmueckne npubopsbl, undposyto naboparopuio,
OLEeHWTE CBOE COCTOsIHWE opraH13Ma Yepes paboty opraHos KpoBoobpatleHus Monpobyit-
Te cchopMyNIMPOBaTh Lieslb HALLEro ypokKa.

Mpeanonaraemble OTBETbI: UCCEAOBAHWE PAbOTbl KPOBEHOCHOWM CUCTEMbI YeSIOBEKa.
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lpodomxeHue

Ona opraHuMsauum nocneayowen paboTbl Mbl KNacc paspesiniu Ha HECKONbKO
rpynn.

3apanue rpynnbl Ne 1. Onpepenvts aaBneHue U NynbC KaXKAoro YiaeHa rpynnbl, 3anos-
HWUTb Tabnmuy. CpaBHUTL MNOMyYeHHblE AAHHbIE CO 3HAYEHWUAMMU CPEeAHECTAaTUCTUYECKOrO Ye-
noseka Bospacta 13— 14 net. Caenarb BbiBOA M OTBETUTb Ha Bonpockl. Beibpatsh aenerara,
KOTOPbIM AONOXKMUT pe3ynbTatbl paboTbl U CaenaeT BbiBOA,.

3apanue rpynnbl Ne 2. Cobparb 13 NpeanoXKeHHbIX NpeaAMeTOB MOAE/b KPOBEHOCHOW CU-
cTembl yenoseka. O6bACHUTb, NOYEMY B Kanuanspax KPOBb TeYET C MEHbLLEN CKOPOCTbIO,
yeM B KpynHbIx cocyaax. (aopte, BeHax, apTtepusix). [lo 3akoHy bepHynnu o HepaspblBHO-
ctn ctpyu (Bo ckonbKo pas ceueHue cocyaa 6onblie BO CTONbKO pa3 CKOPOCTb Te-
YeHUA KUAKOCTU B 3TOM CcOCyAe MeHblue U HaobopoT) Hapywaercsa nn dusmyeckun
3aKoH bepHynnv o HepaspbIBHOCTU CTPYM.

3apaHue rpynnbl Ne 3. HapyweHune KpoBoo6palueH1s npu HaNoXeHUM XKryTa.
3apaHue rpynnbl N2 4. BnusHue pmsnueckon Harpy3ku Ha 4acToTy nynbca U AaB-
neHusa vyenoseka (B NpeasioXKeHHOW rpynne BbiOMPaOT TPEHUPOBAHHOIO YesloBeKa U He-
TPEHUPOBAHHOTO)

HaiguTte 3aBUCMMOCTb YacTOTbI NMyNnbCa OT HArpPy3KW YesIOBEKA C MOMOLLbIO LMdpPOBOW Na-
6opartopuu 1 caenanTe BbIBOA O TOM, KaK 3aBUCMUT YacToTa yaapoB CepaLa npu yBenndeHuu
(h13myecKom HarpysKku yenoseka.

dtan ypoka 5. KoHTponb ycBoeHus, 06cy>kaeHue AonyLweHHbIX ownbok
M UX KOppeKLuus

Npepnonaraemasa NpopoONKUTENBHOCTb: 6 MUH.

MeparorMueckas AeATeNlbHOCTb yYUTENA:

opraHu3yeT 0bCy>KaeHWe pe3ynbTaTtoB YpoKa, YTO NPOLECChl, MPOMUCXOAsALLME B OpraHnu3mMe
yenoBeka, 00yC/IOB/IEHbl 3aKOHaMKU (DU3UKH.

(Yuutennb 3aBepwaet paboty rpynnbi Ne1, Ne2, Ne3, Ne4.)

MoasoauT aHanu3 oueHKK paboTbl rpynnbi.

Bbickarkute CBOE MHeHMWe, YTO NOJTYYUSIOCh, @ KAKMe BOMPOChHI Bbi3Ba/IN 3aTPYAHEHUS.
Kako# Bua peatenbHoctv Bbl BbibrpaeTe ans peleHns sTux TpyaHOCTEN.

YuebHasa peaTenbHOCTb Obyvarowmxcs:
[enatoT BbIBObl

dTan ypoka 6. UHdopmaumusa o pomawiHeM 3aaaHum U pednekcus

Npepnonaraemasa NpoAoONKUTENBHOCTb: 6 MUH.

Meparornueckas AeATeNbHOCTb YYUTENA:

MH(OPMUPYET O JOMALLHEM 3aAaHWK, AAET KOMMEHTAPUIA MO €ro BbIMOSHEHHIO;
npeasiaraeT aHKeTy pedeKCUMU K YPOKY M npeasaraeT paccuntatb «MHAMBUAYaNbHbIN WH-
AEKC KayecTBa ypoKa»;

noaBoaMT pedIeKCUBHYIO CTaTUCTMKY YPOKa MO KOJIMYECTBY YYEHMKOB, Y KOTOPbIX MHAOEKC
KayecTBa Bbllle 3Ha4YeHus 5;

LEMOHCTpUPYET 3anucb npobseMHOro Bonpoca 1 uenu ypoka, cnpawmsaet: «Kak Bbl gyma-
eTe, peLleH v NpobneMHbI BONPOC, LOCTUIHYTA Ji Lefb?».

YuebHasa peaTenbHOCTb 0OyYaloOWMXCA:

3a4al0T YTOHHAIOLME BOMNPOCHI O BbIMOSHEHUW AOMALUHErO 3a4aHus;

PaCCUMUTLIBAIOT MHAMBUAYA/IbHbIN MHOEKC KayecTBa YpoKa;

onpenensioT cTeneHb COOTBETCTBMSA MOCTAB/IEHHOM LeSIM U Pe3y/bTaToB AeATeNIbHOCTH; CTe-
NeHb CBOEro NPOABUXKEHUSA K LeNu;

BbICKa3blBAIOT OLEHOYHbIE CY>KAEHUS U COOTHOCAT pe3ynbTaTbl CBOEW AEATENbHOCTU C Le-
NblO YpOKa.
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MATEPUAIJIbI 014 NOArOTOBKHU K YPOKY

OpraH13auUOHHbIN MOMEHT.

NTak, cepaue YeTbipEXKaMepHOe, COKPALLLAETCS PUTMUYHO M NPOTANIKUBAET KPOBb MO COCY-
ham, bnarogaps cepaeyHomn MblLe.

CerogHs Hal ypoK MOCBSLLEH KPOBEHOCHOMU cucteMe YenoBeKka. CerogHs Mbl JOMKHBI C
BaMu 0600LWNUTb M CUCTEMATU3MPOBATb HALLM 3HAHWA O KPOBM M KPOBEHOCHOM CUCTEME.

Marepuanbl ons KonupoBaHUs

3apanue rpynnbl Ne1. Onpenenvtb gaBneHve v nynbC KaXKAoro 4jeHa rpynnbl, 3anon-
HUTb Tabnuuy. CpaBHUTL NONYYEHHbIE AAHHbIE CO 3HAYEHUAMMU CPELHECTATUCTUHECKOrO Yeno-
Beka Bo3pacta 13— 14 net. Chenatb BbIBOA M OTBETUTH HA BOMpockl. Bbibpats generara, kKoto-
PbIW AONOXKMWT pe3ynbtathl paboTbl U CAENAET BbIBOA,.

NMpepnonaraembii BbiBOA: [laHHble pe3ynbTaToB M3MEPEHWUS NOKA3bIBAIOT, TO YTO KpOBe-
HOCHble CMCTeMbl YYaCTHUKOB rpyMbl UMEIOT pa3Hble NapaMeTpbl AaBNeHUA U nynbca. Pesynb-
TaT CPaBHEHWUSI C HOPMATWMBHbLIMM MOKA3aHUSAMU A/1S JAHHOTO BO3pacTa roBOpsT O TOM, YTO Y
OTAE/NbHbIX YIEHOB rPynMbl OTKJIOHEHWA AABMIEHUS W My/bCa Bbi3blBaloT Tpesory. Heobxoanmo
npou3eectu Honee TLiATENbHOE UCCNEA0BAHUS B MEAULMHCKOM YUpEXAEHUM.

YuTtatoT BONpOCHI M AAIOT OTBETHI.

B kaxx0om Hoymbyke OaHHOU epynnsl pasmew,aemcs nycmas mabauua u daromcsi 0onos-
HumesibHble Bonpocel

3apanue rpynnbl Ne 2. Cobpatb M3 NpeasioKeHHbIX MPeaMeToB MOLENb KPOBEHOCHOM CH-
ctembl yenoseka. OB6bACHWUTL, MOYEMY B Kanuansipax KPOBb TEYET C MEHbLLEN CKOPOCTbIO, YeM
B KPYMHbIX cocynax. (aopte, BeHax, aptepusx). o 3akoHy BepHynnu o HepaspbIBHOCTU CTpyM
(Bo ckonbKko pa3 ceueHue cocyaa 6onbLie BO CTONbKO pa3 CKOPOCTb TEHEHUA KUAKO-
CTU B 3TOM COCyAe MeHblUe U HaobopoT) Hapylwaetca nu cdusmueckuin 3akoH bepHynnm o
Hepa3pbIBHOCTU CTPYH.

[ns o6bACHEHWUA OBMXKEHWA KPOBM B COCydax MO3HAKoMumcs C 3akoHoM bepHynnu. OH
eLe Ha3bIBaeTCA 3aKOHOM HernpepbiBHOW CTPYH.

——

" —

51 ﬂ?
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Yepes pasHble ceyeHus Tpybbl 3a OOHO M TO e BpeMs MPOXOAAT OAMHaKOBble OObEMbI
xuakoctu. OTcloga nonyyaeTcs, YTo TaMm, rae cedeHue TpyObl HobLie, CKOPOCTb TEHEHWUS XKUA-
KOCTWU MeHblue M HaobopOoT, TaMm, rae cedeHue Tpybbl MeHblUE, TO TaM CKOPOCTb TEYEHUS KU -
KocTu 6onblue. Yem 6osblue CKOPOCTb ABUXKEHWUSA XKUAKOCTU, TeM Bosbluee AaBneHUe npoms-
BOAMT XXMAKOCTb Ha CTEHKM cocya.

Paccmotpum 1abnuuy.

Ne AuameTp CkopocTb AaBneHue

n/n Cocyae! MM cm/c MM. pT. CT.
1 Aoprta 20 50 50—150
2 ApTepni 5—10 20—50 80—20
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3 ApTepuronsl 0,1—0,5 1—20 50—20
4 Kanunnspol 0,5—0,01 0,05—0,1 20—10
5 BeHynbi 0,1—0,2 0,1—1 10—2
6 BeHbl 10—30 10—20 /-5/—/+5/

MocMoTpuTe Ha AaHHble Tabauubl ¥ NocTapanMTecb OOBACHUTL MOYEMY MPU YMEHbLUEHWUM
JMameTpa Cocyfia CKOPOCTb KPOBM, ABWXKYLLENCS NO HUM yMeHbluaeTcs. [poTtuBopeyar v 3Tu
JaHHble 3aKoHy BepHynnu o HepaspbiBHOCTM cTpyu. [1ns npaBunbHOro BbiIBOAA NOCMOTPUTE Ha
MOAE/Ib KPOBEHOCHOM CUCTEMBI YeNIOBEKa.

B Hoymbyke daHHoU 2pynnsl pasmeuw,aemcs 3akoH bepHynnu, dononHumesnsHole Bonpocsi

Mpennonaraembie OTBETbI: 3aKOH He HapyLllaeTCA TaK KaK 14 OTBE€Ta Ha 3TOT BONPOC Heob-
XO0OMMO NMOMHUTb, 4YTO O6LLI,aF| nnowanb ce4yeHnA BCcex KannnnAapos HaMHOIo 6osblle Yem no-
wanb ce4yeHnAa aopTbl, BEHbI UKW apTEPUKU, NOITOMY CKOPOCTb KPOBU B Kanuasiapax MeHbLle.

3apanue rpynnbl Ne3. HapyweHue KpoBoo6GpaleHns npyU HaNnoXXeHUHU XKryTa.
O6opynosaHue 1 marepuarsbl

* [lopTtaTuBHbIM KOMMNbIOTEP

+ [atuuk Temnepartypbl

* [poyHas HWUTb UK TOHKKI WHYP AnuHol okono 40—60 cm

Xop, 3kcneprMMeHTa

1. MNpwucTtynaiTe K BbINONHEHUIO ONbITa

2. HauunHante peructpaumio aaHHbix. [ns atoro Haxkmute kHonky CTAPT Ha naHenu uH-
CTPYMEHTOB.

3. 3anuceiBanTe gaHHble He meHee 30 c.

4. He npekpawias 3anucu gaHHbix, 6bICTpo 1 Tyro obmoTaiTe Aga nanbla (Kaxabli otaesb-
HO, GONbLUOW U YKa3aTesibHbIA) HUTKOM.

5. MpoponxkaiTe 3anucb, OTMEYas BHELLUHWE MPU3HAKK HapyLleHWsa KpoBoobpalueHus (no-
KpacHeHWe, a 3aTeM W MOCUMHEHUE MOKPOBOB, CHUXKEHWE YYyBCTBMTENIbHOCTM) He 6ornee
7—10 MUHYT.

6. He npekpaiias 3anncm 6bICTPO CHUMUTE HUTKY.

7. Noxautecb ctabunmMsaumm noKasaHuii 4aTymMKa U OCTaHOBMTE PErMCTPALMIO HaXKaB KHOM-
Ky cTon.

8. CoxpaHuTe nosny4yeHHble faHHbIE HAXKaB KHOMKY COXPaHUTb

AHanus pesynbratoB

1. Paccmotpute rpacduk 1 cpaBHMTe TeMnepaTypy B Hadyase onbiTa C MMHMMANIbHOW Temne-
paTypou 1 TeMnepatypom B KOHLE onbiTa.

2. OtmeTbTe Ha rpacrke MOMEHTbI HAJIOXKEHUSA U CHATUSA NEPETAHKKU:

Caenaite BbIBOA, O BIMAHUM CKOPOCTM OBWMXXEHMSA KPOBM MO COCYAAM W TensocHabeHus
OTAE/IbHbIX YacTel Tesla B KOTOPbIX NPOTEKAET KPOBb

3apanue rpynnbl N4, BnuaHue du3nyeckon HarpysKu Ha 4acToTy nysbca U Aas-
neHUA YenoseKa (B NpeasioXKeHHOM rpyrne BbIOMPaloT TPEHUPOBAHHOIO YesIoBEKa M HeTpe-
HUPOBAHHOIO)

Havpoute 3aBMCMMOCTb 4acTOTbl My/ibCa OT HArpy3ku YenoBeKa C NOMOLLbIO LM poBoOK Na-
6opatopuu U caenanTe BbiIBOA O TOM, KaK 3aBMCWT 4acToTa yAapoB CepAua npy yBeandyeHuu
(hmanyeckomn Harpysku yenoseka.
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1. Mogakntounte parumnk YCC uepes USB noprt k MK.

2. 3aKpenuTe JaTYMK Ha Nanblie PyKu.

3. Onpegenute 4uncno yaapoe nysbca B CNOKOMHOM COCTOSIHWMM M JaHHble 3anuwiunTe B Ta-
6numuy.

4. Cpenante 10 npucepaHunii u NokasaHusa 3anuwmte B Tabnuuy.

5. Caenaitte 20 npucenaHuii U nokasaHusa 3anuwuTe B Tabnuuy.

Ne onbiTa Yucno npucepanuit YacrtoTta nynbca
1 0
2 10
3 20

Mo pe3ynbratam paboTbl caenanTe BbIBOL O TOM, KaK 3aBMCUT My/bC YesioBeKa OT (msmnye-
ckoM Harpy3sku. MNoctapaintecb 06bACHUTD TaKyto 3aBUCUMOCTb.

OrtueT npeacraeuTenen rpynn no npoaenaHHomn pabore.

B koHLe ypoka MUHK-TeCT (Mo BbibOpy yuuTens)

Bonpocsl B hopmate BIP, THA

1. PaccmoTpute xapaKkTtep ABWXXeHUsA cepaua v noabepute npaBuIbHOEC/IOBO XapaKTepu-
3yloLee 3To ABUXKeHue?

A) KoHBynbcus B) pytMHUHOCTD B) 6ecnopsamouHocTb
2. C nomoLubo Kakoro hM3nyecKoro 3aKoHa MOXKHO OObACHUTb ABMXKEHWE KPOBU B cocyaax?
A) Tyka B) BepHynnu B) Apxvumena

3. YT0 3acTaBnseT KpoBb ABUraTbCs No cocynam?

A) pasHocTb paenenus B cocyaax b) pasHocTb BbicoTbl TENa

B) cuna taxectn

4. B Kakux cocyaax HU3Koe AaBrieHue, NO3TOMY NepeasusKEHUIO KPOBKU CMOCOBCTBYIOT Ka-
naHbl?

A) kanunnspbl B) BeHbI B) aptepuun [) BeHynbI

5. B kakoM Kpyre KpoBoObOpalLeH1si MPOUCXOAMUT HACbILLEHWE KPOBU KUCIOpOAOM?

A) manom bB) 6onbwiom B) cpegHem

Ypok 3. «Ponb kKoxu B TepMoperynsauumn opraHmsma»

KoHcnekT ypoka 6uonoruu c ucnosnb3oBaHueM uudposoi nabopatopuun (6uonorua 8
Knacc)

Llenb ypoka:

— chopMHUpOBaTb Y YYaLLMXCA 3HAHUA O (DYHKUMAX KOXKM, CBA3AHHBIX C Perynisumen nocro-
AHCTBa BHYTPEHHEW Cpeapbl OpraH1M3Ma, UCMosb3ys 41 3TOro 3HaHUA BUoNToruK, U3KKH,

— 3aKpenuTb 3HaHWA O CTPOEHWUM KOXKM, C €€ OCHOBHbIMU CBOMCTBaMU; hOPMMPOBATH MO-
TpebHocTb Hepeyb CBOE 300pPOBbLE;

— npuBneYb BHUMaHWe pebeHka K cebe, K COBCTBEHHOMY CTPOEHMWIO Yepes OnbIT, MPUNTH K
HaY4HbIM 3HaHWAM, MPUBECTM K MOHMMaHUIO Ce0S KaK JIMYHOCTH.

3apaum ypoka:

o6paszoBamensHole:

1) KOHKPETU3MPOBAaTb 3HAHUA O CTPOEHWUM KOXKM;

2) cchopMUpOBaTb 3HAHWUA O KOXKE KaK opraHe Teni00Taaqu;

3) PacKpbiTb yC/IOBMS COXPAHEHWUSA MOCTOAHHOW TeMMepaTypbl Tesa NMpu NOBbILUEHWU U MO-
HUXKEHUWU TeMMepaTypbl.
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pa3BuBarowue:

1) passuBarb yMeHuWe Aenartb BbIBOAbI M3 Pe3y/bTaToB NpaKTMYeCcKon paborTbi;

2) pasBuBaTb yMeHMe yCTaHaB/MBaTb B3aMMOCBA3b MexXay dusnyeckon paboton 1 Tepmo-
perynsuuen opraHM3Mma;

3) passuBaTb yMeHWe aHanM3MpoBaTh M CpPaBHWBATb MHGOPMaLMio, 0606LWaTb U ycTaHaB-
JIMBaTb MPUYUHHO- C/IeACTBEHHbIE CBA3M.

BocnumameneoHsoie:

1) NPOAOMKNUTL TMIMEHMYECKOe BOCMUTAHME ydyalumMxcs, 6eperKHOro OTHOLLEHUS K CBOEMY
300pOBbIO,

2) pa3BvBaTb KOMMYHWKATUBHbIE CMIOCOOHOCTEN.

O6opynoBaHue:

1. nopTaTMBHbLIN KOMMNbIOTEP WK MAHLLET C NPOrpPaMMHbIM obecneyeHnem

2. uncpoBOM JaTYMK TEMMEpPATypbI

3. uMdpoBOM AATUMK BNAXKHOCTH

4. Toncras HUTb

5. nnactukoBbI NakeT

6. pe3nHoBOE KOMbLO

7. cnanabl B npe3eHTauuu

Xop, ypoka

dTtan ypoka 1. OpraHusauMOHHbIN

Npepnonaraemasa NpoaoOIKUTENBHOCTb: 1—2 MUH.

MeparorMueckas peATesIbHOCTb yYUTENA:

NMpoBEpPSET rOTOBHOCTb K YPOKY, OpraHu3yeT BHUMaHMWe Kiacca K pabote Ha ypoke, co3aaet
MOIOXKWUTENbHbIN 3MOLMOHASbHbIM HACTPOM Y 0ByYatoLLMXCA.

YuebHasa neaTenbHOCTb 0OyYalOWMXCA:

3MOLMOHANbHO HACTPAMBAKOTCA Ha NPEACTOALLYIO y4eOHYIO AeATeNbHOCTD.

dTtan ypoka 2. AKTyanusauusa m o6o6ueHne 3HaHUM

NMpepnonaraemasa npoponKutenbHoCTb: 10 MUH.

MeparorMyeckas AeATeNbHOCTb yYUTENA:

MNpepnaraet yyawmmca npocnyLarb CEPUIO CYXXAEHUM U Ha UX OCHOBE OmnpenesnnTb TeMy
ypoka u uenb ypoka. Ha niobom atane BbiCKasbiBaHUA CY>KAEHUIA MOXHO O3BYYMTb OTBET.
OueHb 4acTo B MOJIOAEXKHbIX ra3erax M XKypHanax nybsuKyloT nucbMa yutatesied, nocny-
LuanTe OTPbIBOK M3 TaKoro «nucbMax. EcTb M B HemM Buonornyeckune oWMOKU U HETOUHO-
ct1? B uem oHM 3akntovaioTca?

«HakoHew-To Hayanacb JonroxkpaHHas nopa — KaHuKysbi!

Mbl c nogpyroi NPOCHYNMCb B MOfgeHb U cpasy nobexanu Ha nnsx. Ckopee B Boay!
HakynaBnch BAOBOJIb 4O U3HEMOXKEHUSA, PACTAHY/IMCb HA NECOYKE M TPW Yaca 3aropasu.
A yumna Ha ypoke 6uonorum, 4to ynbtpacdroneToBble lyYn YBEMUYUBAIOT POrOBOMU C/IOM
KOXW, B KNeTKax €€ MOCTeneHHO HaKarnivBaeTCs MUIMEHT, NPUAAIOLWMM el KOPUYHEBbIN
uBeT — 3arap. JTO KpacoTa U 300POBbE».

YuebHasa neaTenbHOCTb 0OyYaloOWMXCA:

BbICKa3bIBalOT CBOW MPEANOIOKEHWUS; COMMACOBbLIBAIOT C Y4YUTENIEM TEMY WU LeNb YPOKa;
npeasaratoT cnocobbl M CpeacTBa AOCTUNKEHUSA LENM.
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dTan ypoka 3. O6bsacHeHue HOBOro marepuana. llpumeHeHne 3HaHUK B HOBOM
CUTyaL UM

NMpeanonaraemas npogomkuTenbHocTb: 17 MUH

MeparorMueckas AeATeNbHOCTb yYUTENA:

1. O6bACHAET yyalWwMMCA HOBbIM MaTepuan C AeMOHCTPaLMen NOCMOTPUTE Ha Cnang
¥ onpepenuTe, Ha Kakue ABe rpynbl MOXHO pa3AeNnuTb U30OPaKEHHbIX 30€Ch KUBOTHbIX.
Kakol npu3Hak nexuTt B OCHOBe AefieHus Ha rpynnbl? (cnana)

K KakoW 13 3Tux rpynn oTHOCUTCS YeNoBeK?

Kakoe cBOMCTBO OpraHW3Ma HasblBaloT TeNIOKPOBHOCTbIO? (TennoKpoBHOCTL — CBOWMCTBO
opraHv3Ma nopaepkuBaTtbh TeMnepartypy Tena Ha onpeaeneHHoM yposHe.) (cnana)

2. «A ceiyac pebsta, s xouy BaM pacckasatb OfgHy fiereHay (MCTOpPUA «30710TOro Masb-
Yyuka»). (cnang )

3. MoxkeTe nv Bbl MHE OTBETUTb M Ha3BaTb OCHOBHbIE NMPUYMHBI rMbenu Manbumka? (yyawm-
ecs (popMynUpYIOT OTBET U FOBOPSAT, YTO 3TOT MasibuMK yMep OT nepeoxnaxieHus. boina
HapyLleHa pyHKLMUA TepMOperynsaumu.)

YuebHas peatenbHocTb obyuvarouwmxca: CeronHs Mbl C BaMW NOrOBOPUM O TepMOpery-
nAuMK. 3anuwnte TemMy ypoka « Tepmoperynaums opraHuamas (cnamg)

C TOuKM 3peHus PU3MKM YesIOBEK BCEro JiMlb (hU3MYECKOe TeNo M C HWUM, Kasanocb Obl,
LOJIKHbI MPOUCXOAUTL MPOLLECCHI, TAKME Ke KaK C MtobbiMuU hU3MYecKuMu Tenamu. Temne-
patypa Tena yenoseka 36,6 °C, a B knacce — 24 °C. Yenosek Ao/mKeH oTaaBath 4acTb BHY-
TPeHHeW 3Heprun oKpy>KatoleMy BO3ayXy, Noka Temnepatypa He cTaHeT oauMHakoBoM. Ho
pasBe 3To Tak?

* Y10 HOBOro Mbl AOMKHbI y3HaTb No 3Toi Teme? [laBaite cchopmynmMpyeM Lenn Hawero
ypoka (ydawmecsa popMynupyloT LefiM, a yuuTenb UX KoHKpetusupyert) (cnana). Obbsc-
HWUTb, NOYEMY TEMMNepATypa HaLLEro Tena OCTaeTCA NOCTOSHHOW.

* Y1006bl OTBETUTH HA 3TOT BOMPOC Mbl AO/IKHbI BCMOMHWUTbL CTPOEHUE KOXKM. (cnaina)

* [lpoBeneHVe AEMOHCTPALMOHHbBIX OMbITOB.

dtan ypoka 5. KoHTponb yceoeHus, o6cyxaeHue onyLueHHbIX OWM60oK
M UX KOppeKLuus

Npepnonaraemasa npoponKutenbHocTb: 10 MUH.

Meparoruueckas AeATeNbHOCTb YYUTENSA:

opraHu3yeT obcyKaeHne pe3y/nbTaToB UCC/IeL0BaHUSA, NPOBEPSET NPABUIbHOCTbL 3anucaH-
HbIX U CAeNaHHbIX BbiBogoB. OTMeYaeT BaXXHOCTb NPOTEKAOLWMX MPOLECCOB B XKU3Hedes-
Te/IbHOCTH YesoBeKa.

YuebHas peatenbHOCTb Obyuyalowmxcs:

CpaBHMBAIOT pe3ynbTathl paboTbl B Nape C AaHHbIMU, NMOJYYEHHbIMU APYrMMU YYEHUKAMMU;
NPy HEOBXOAMMOCTHU KOPPEKTUPYIOT BbIBOAbI U YPABHEHUS XMMUYECKUX PeaKLUM.
Bonpocbl ansa obcykpeHunsa B knacce

1. NoueMy npu NoMeLL,EHNM PYKK B NaKeTe HabtogaeTcs NoBbieHWe TeMnepartypbl?

2. MoueMy npu nomeLLeHUU PYKU B MaKeT HabMIoAAeTCA NOBbILLEHWE BNAXXHOCTU?

3. MoyeMy BO BTOPOM OrMbiTE BNAXKHOCTb YBEMYMnach boictpee u gocturna 6onee BbICOKO-
ro 3HaYeHus, 4eM B Nepeom?

4. Kakoe 3HayeHuWe Asa opraHnama umeet hyHKLMSA NOTOOTAENEHNUA?

5. Mouemy neTHasA opexxaa 0ObIYHO AenaeTcA M3 HaTypasbHbIX, & HE CUHTETUYECKUX TKa-
Hen?

79




JTtan ypoka 6. UHdopmMmauusa o pomawHeM 3aaaHUU U pedieKcUus

Npeanonaraemas NpoAoOMKUTENIbHOCTb: 6—7 MUH.

lNeparornyeckasn peATeNbHOCTb YyYUTENA:

UHOPMUPYET O AOMALLHEM 3aaHUNU, JAaeT KOMMEHTapPUI MO ero BbiNOSIHEHUIO;
npepsiaraeT aHkeTy pedsieKCUMM K YPOKy U npepnaraeT paccuutate «MHAMBUAYaNbHbIN UH-
[LleKC KayecTBa ypoKay;

NoABOAUT pet/IEKCUBHYIO CTAaTUCTUKY YPOKA MO KOMIMYECTBY YH4EHUKOB, Y KOTOPbIX MHAEKC
Ka4yecTBa Bbllle 3Ha4YeHus 5;

LEMOHCTPUPYET 3anunch LEN YPOKa, CNPALLMBAET: «KaK Bbl AyMaeTe JOCTUTHYTA U Lenb?».
Ecnv npobnema He pelueHa 1 Lenb He 4OCTUrHYTA, Npeanaraet oObsicHeHWe, U NpeaaraeT
B JOMOJIHEHME K IOMALLHEMY 3a[laHUIO NoAyMaTb Haf NPUYMHAMM 3TOrO.

A Tenepb paBaitte nonpobyem copMynmMpoBaTb OCHOBHbIE BbIBOAbI MO AAHHOMY
YPOKYy.

1) Koxka — rnaBHblit opraH TepMoperynsaumm

2) B 3aBucMMOCTH OT xapaKkTepa peanu3aluu TepMOPEryiATOPHbIX MEXAaHW3MOB pasnnya-
tOT TEMJIOKPOBHbIX U XONIOAHOKPOBHbIX }KMBOTHbIX

3) Tepmoperynsauus — 3TO NPOLECC YPaBHOBELUMBAHUA TeNI006pa3oBaH1s 1 TENI00TAAYM
B COOTBETCTBMM C YC/IOBUSIMU BHELLUHEW U BHYTPEHHeH cpegbl

4) HapyluieHue npoueccoB TEPMOPErysALMM MOXKET NMPUBECTU K NEperpeBaHuio unu nepe-
OXJIAXKAEHUIO opraHusMa. (cnamna)

YuebHasa neaTenbHOCTb 0OyYaloOWMXCA:

3a/at0T YTOUHAIOLLME BOMPOCHI O BbINOJHEHUM AOMALLIHErO 3aAaHus;

PaCCYMTBIBAIOT MHAUBUYA/bHbIA MHAEKC Ka4yecTBa YPOKa;

onpenensioT cTeneHb COOTBETCTBMSA MOCTAB/IEHHOM LIeSIM U Pe3y/bTaToB AeATeNIbHOCTH; CTe-
NeHb CBOEro NPOABUKEHUA K LLEN;

BbICKa3blBAIOT OLEHOYHbIE CYXXAEHUA U COOTHOCAT pe3ysibTaTbl CBOEN AeATeNbHOCTH C Le-
NbIO YpOKa.

MATEPUAJIbI 014 NOAIrOTOBKU K YPOKY

UcTopua «3onotoro manbymka»

Bes manoro natb Bekos Ha3ag, B nocnegHue aHu 1496 r., B pOCKOLIHOM 3aMKe MUTAHCKOro
repuora Mopo rotoBunncb K HOBOrogHeMy npasgHuky. lepuor cobupancs nokasatb CBOMM ro-
CTAM TaKue 4YydecHble MPeacTaB/ieHUs, Kakux ewe He sugpiean ceet. Ewé 6ol Yctpoiicteom
npasgHUKa PYKOBOAWN BESIMKMIA XYLOXHUK U HUKEM He npeB3oWaeHHblM MexaHuk JleoHappo
Aa Bunun. OH 3agyman BoccnaBuTb 30/10TOM BEK MUPA, KOTOPbIM HACTYMUA NOCNE MHOTUX NeT
)Kesie3HOro BeKa OMnyCTOLUUTESIbHbIX BOMH.

[nsa nsobpaxkeHus KenesHoro Beka KysHeupl nog HabntoaeHnem JleoHapao aa BuHum cpe-
Nnanu orpoMHyto hurypy iexxallero pbiLapsi, 3aKoBaHHOTO B fiaTbl. A 30/10TOM BeK JLOMKeH Obin
n3obpaxkarb rosibli MasibymK, C HOT 4O rOIOBbI MOKPbITHIM 30/10TOM Kpackow. ITo Obin cbiH besn-
Horo nekaps. OTew, 3a feHbrv NPefoCTaBW €ro AJA YBeCceneHus repuora.

B pasrap npasgHu4HOro Becenbsi B 3an BBE3/IM NOBEPXKEHHOrO pbiuaps. M3 ero ypesa BbI-
Len «30/10TOM Masib4MK» C KpPblIbSIMU U JIaBPOBOW BETBbIO B pyKe. MicnyraHHO oH cMoTpen Ha
OKpY>KaloLLMX, NPOU3HOCH 3ayyeHHoe npuBeTcTBUe repuory. [lpasgHuk He ypanocb poBectu
[0 KOHUA, NOTOMY YTO BHE3anHo 3abonena xeHa repuora. loctm pasbvexanucs. Moracau orxu.
O manbuumke, KoHe4HO, 3abbinn... OH ocTasncs oauH, B OFPOMHOM XOJIOAHOM MOJSYTEMHOM 3a-
ne. Jluwb Ha cneayowmi aeHb JleoHapao aa BuHuv yeugen ero B teMHoMm yrny. PebeHok apo-
)Kan 1 »anobHo nnakan. JleoHapao 3akyTan ero B nnail, OTHeC K cebe AOMOW M Tpu AHA yxa-
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YXMBa 3a HUM, NbiTasacb cnactu. Ho Ha yeTBepTbiM AeHb Manbyunk ymep. [lpownu Beka. UcTo-
pUs «30/10TOrO MasibiMKa», CBA3aHHAsA C UMEHEM  BEJIMKOrO XYAOXKHWKA, He Obina 3abbita. A
npuyMHa ero rubenu Oonroe BpeMs OCTaBasiacb HEMOHATHOM M Bbi3biBana pa3Hble TOSIKOBaHMS.

JleMOHCTpauMOHHbIe ONbITbl
1) Mucmpykyusa k nabopamopHomMy onbimy
«HapyweHue kpoBoobpaweHus npu HANOXKEHUU X2yma»

Lienb pabotbi: MccnefoBatb TePMOPEryNATOPHYIO (hYHKLUMIO KPOBM M [OKa3aTb Heratue-
HOe B/IMSIHWE NEPEeTSXKKU Ha TKaHW U opraHbl, MOCTPOUTb rpacmK 3aBUCMMOCTU Temnepatypbl
KOXXHbIX NMOKPOBOB OT NPOAOCJIXKUTENBbHOCTU HANOXEHUS NEPETAXKKM.

CxeMma 3KcneprMeHTanbHOM YCTAaHOBKM

O6opynosaHue u matepuansbi: [lopratueHblid KomnbloTep, [atuunk temneparypsl, MNpoy-
HasA (cypoBas) HUTb aanHomn okono 40—60 cm

NMoaroroBka akcnepuMeHTa

1. 3axBatuTe AatyuMK AByMS ManblLaMu Tak, 4ToObl MPUMEPHO Ha AJIMHE B 2 CM OH COMpUKa-
cascs C KOXeu.

2. Nopcoepunnute gatumku Kk MK. Bknounte u 3anyctute nporpammy Releon Lite.

3. B nporpamme yctaHoBUTE NapamMeTpbl U3MEPEHWI, OTKPbIB OKHO HAacTPOEeK Npu NMoMOLLM
KHonku HacTtpoika Yactota: 10 3amepos /c

3amepsbl: 5000

NMpoeeneHue akcnepuMeHTa

1. Mpu1cTynaiTe K BbINOSIHEHWIO OMbITA, MOKA BaLUW NasbLbl CBOOOAHDI.

2. HauunHaite peructpauuio aaHHbix. [lns atoro Haxkmute kHonky «CrapT» Ha naHenu uH-
ctpymenTos [K. MokasaHusa gatumkoe byayT otobparkaTbCa Ha 3KpaHe B BUAe rpaduka.

3. 3anucbiBanTe gaHHble He meHee 30 c.

4. He npekpawias 3anvMcu aaHHbiX, 6bICTPO M Tyro obMmoTanTe Aga nanbua (Kaxkablk oT-
AenbHo!) HUTKoMN.

5. MpopomkanTe 3anucb, OTMEYas BHELLUHWE MPU3HAKK HapyLleHWsa KpoBoobpalueHus (no-
KpacHeHWe, a 3aTeM W MOCMHEHWE MOKPOBOB, CHWXKEHWE YYBCTBUTENIbHOCTW), He O6osnee
7—10 MUHYT.

6. He npekpawias 3anvMcu gaHHbIX, ObICTPO CHUMUTE HUTKY.

7. Noxautecb ctabunusaumMu noKasaHWMM [aTyMKa M OCTAHOBWUTE PErucTpauuio, Haxkas
KHonKy CTon Ha naHenn UHCTPYMEHTOB.

8. CoxpaHuTe nonyyeHHble pesynbrarbl, HaxkaB KHOMKY «CoxpaHuTby
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AHanus pesynbTatoB 3KCNepUMeHTa

PaccmoTtpuTe rpacduk u cpaBHUTe TeMnepatypy B Havase onbiTa C MMHMManbHOM TeMnepa-
TYPOWM, NONY4YEeHHOW B XO[e U3MepeHUI, U C TEMNEPATYPOM B KOHLE OnbiTa.

OTtmeTbTe Ha rpaduke MOMEHTbI HANIOXKEHWUS U CHATUA NEePETAXKKU

* [loueMy noHuKaeTcs Temneparypa U30IMPOBaHHbIX NEPETAKKOMN nanbLes?

¢ lNoueMy nocne BocCTaHOBNEHWA HOPMA/IbHOTO KPOBOCHAOXeHUs TeMneparypa nanbles

HECKOJIbKO BO3pacTaeT Mo CPaBHEHUIO C HAaYaNIbHOM?

Koska yenoseka 06uibHO CHabKeHa KpOBEHOCHBIMU cocyaamu. MHorue kanunnspbl obpa-
3ylOT NeTIM U aHaACTaMo3bl, NO3BONAOLME MEHATb KOJIMYECTBO KPOBMW, NpoTeKatlolme yepes
KOXHble Kanunnsapbl. [pu cy>keHUn 3TUX cocynoB yMeHbluaeTca Teniootaada. Npu nx pacwum-

peHnU BblaeneHne Tensa yBesimndnBaeTcA. KpOMe TOro, KpoBb B 60/bLLIOM KOJSiMyecTse npoTeEKa-
€T Yyepe3 NoToBblE YKene3bl.

HUHcmpykyusa k nabopamopHomy oneimy
«BoldenumenoHaa u mepmope2ynamopHas PYHKYUS KOXKuU»

=
o= 0}

Llenb pabotbi: MccienoBatb TEPMOPErYNATOPHYIO U BblAENUTENIbHYIO (PYHKLMIO KOXKM, Bbl-
ABUTb 3aBUCUMOCTb MHTEHCMBHOCTU NMOTOOTAENEHUSA OT TEMMepPATypbl OKpYXKatoLen cpeabl.

Cxema 3kcnepuvMeHTanbHOM YCTaHOBKHM

O6opynosaHue u marepuansi: K, Jatuvk temneparypbl [latunk BnaxkHoctu, PesuHo-
BO€ KOJbLO, [epMeTUYHbIN Npo3paYyHbIM NNacTMKoBbIM NakeT, HactonbHasa namna

MoprotoBka akcnepuMeHTa

1. CobepuTe ycTaHOBKY OnbiTa NoO NPUBEAEHHOMN CXeMe.

2. NopcoeguHnte patumnkm K MNK.

3. Bkniouunte v 3anyctute nporpammy Ha K.

4. B nporpamMme ycTaHOBWTE NapameTpbl U3MEPEHUH.

NpoBepeHue akcnepumMmeHTa
1. HauuHawTe peructpaumio paHHbiX. Ons atoro HaxkmuTe kHonKy CTapT Ha naHenu WH-
cTpymeHTOB. [TokasaHus gatunkos ByayT oTobparkarbcs Ha 3KpaHe B Buae rpaduka.

2. HapeHbTe nakeT C gatyMkamu Ha KUCTb PYKM M 3aKpenuTe ero B 061acTy 3anscTbs C no-
MOLLLbIO PE3MHOBOrO KOMbLA,

3. 3anucbiBaiiTe AaHHble B Te4eHUe 5—6 MUHYT.

4. OcTaHoBWTE perucTpaumio, HaxkaB KHOMKy «CTon» Ha NaHen MHCTPYMEHTOB U COXPaHu-
Te JaHHble onbiTa.

5. CHuMUWTe NaKkeT C NaflOHU, U3BNEKUTE JATUUKH.
6. BosbmuTe gpyroi naket u cHoBa cobepuTte yCTaHOBKY
7. BbInonHUTE HOBbLIM OMbIT (C TEMU XKe NapameTpamu).
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8. HauwuHaiite pervcTtpaumto paHHbix. Ons atoro HaxmuTe kHonKy CTapT Ha naHenu WH-
cTpymeHTOB. [TokasaHus gatunkos ByayT oTobparkartbcs Ha 3KpaHe B BUAe rpaduKa.

9. HapeHbTe nakeT C AatyvkaMu Ha KUCTb PYKMU M 3aKpenuTe ero B 061acTi 3anscTbs C Mno-
MOLLbIO PE3MHOBOTO KOJbLA MW LWHYPKa. BkatounTte namny v npubnusute eé k nakety. Begure
3anuchb JaHHbIX B Te4eHWe 5S—6 MUHYT.

10. OctaHoBUTE perucTpaumio, Haxxas kKHonKy Cton Ha naHeny MHCTPYMEHTOB.

11. CoxpaHuTe nony4yeHHble pesynbrarbl, HaxkaB KHOMKY CoxpaHuTb.

AHanus pesynbTatoB 3KCNepuUMeHTa

1. Otkpoiite ain nepeoro akcneprumenTa. CpaBHUTE TeMMepaTypy U BIAXKHOCTb B Ha4asne
M B KOHLIe OMnblTa.

2. Otkpovite cain BToporo akcnepmumeHTta. CpaBHWUTe TemMnepaTypy U BNaXKHOCTb B Ha4asne
M B KOHLe OMbITa.

3. CpaBHuTE BNaXKHOCTb B KOHLE NMEPBOro Y BTOPOrO OMbITOB

AHanus pesynbraTtoB onbiTa

1. Paccmotpute rpaduk M cpaBHUTE TeMMNepaTypy M BNAXKHOCTb B Ha4ase U KOHLEe OnbiTa.
3aduKcnpyiTe BpeMeHHOM NepUoa, B XO04e KOTOPOro MPOM30LLIN MaKCUMasibHble U3MEHEHUS.

Bonpocsi:

1) MNouemy noebilaeTcs TemMnepaTtypa B NakeTe B XoAe 3KCnepuMeHTa?

2) MNoueMy noBbILIAETCA BNAXXHOCTb B Nakete?

3) MoyeMy BO BTOPOM OnMbITE BAYXKHOCTb YBE/IMYMNACH ObiCTpee M focTuria 6onee BbICOKO-
ro 3HayeHus, YeM B NepBOM onbiTe?

4) MoueMy neTHAA oaexna AenaeTca U3 HaTypasbHbIX, @ HE CUHTETUYECKUX TKaHEeW?

PeweHue 3apau

* A 3Haete N Bbl, CKOJIbKO Tenna obpasyeTcs B Tesie YesioBeKa 3a oauH Yac? Cronbko, 4to
XBaTUT, YyToObl BCKMNATUTL 1 1 nepgaHon soabl. M ecnn 6bl Teno BMecTo Koxu 6b11o no-
KPbITO HENPOHMLAEMbIM ANA Tenna yTnapoM, To yXKe Yyepes Yac Temneparypa Tena noa-
HAnacb 6bl npumepHo Ha 1,5 rpagyca, a yacos Yepes COPOK AOCTUIIA Obl TOUKM KMMNEHUS
BoAbl. Bo Bpems Taxenon ¢pusmueckon paborbl obpasoBaHue Tenna yBeanymMBaeTcs ele
B HECKOJIbKO pa3.

N Bce e Temnepartypa Tena He MeHsetca. Korga roBopsAT o Temnepartype Tena, UMeloT B
BUAY TEMMepaTypy BHYTPEHHUX ObnacTen Tena, T. €. TKaHeK, nexalumx rmyoxe 2,5 cm nog no-
BEPXHOCTbIO KOXXU. Y YenoBeKa Temneparypa noBepXHOCTU KOXKW HEOAMHAKOBA Ha Pas/iMyHbIX
yyactkax. Camas HM3Kas Temneparypa y Koxku kucten u cton (28,5 °C), a camas Bbicokas — B
obnactv wen. BHyTpu neyeHu, roe npoTeKaloT OKUCIUTESNIbHbIE MPOLECCHI, TeMnepaTtypa 4o-
cturaet 39°C.

* Y 380poBoOro yenoeeka oHa obblyHO pasHa 36,5—37 rpagycos. Ee noebiweHune Bbiwe
43° v napeHue Huxe 25 °C cmepTenbHbl. Takoe NOCTOAHCTBO TeMnepaTtypbl Tena noaaep-
YKMBAETCSA MOYTU UCKIIOYMTENBHO NYTEM PErynsuMn OTAAYM Tenna Yepes Koxy. Beab oHa
HEMNOCPeACTBEHHO KOHTAKTUPYET C BHELLHEN CPeaoW, CnenoBaTesibHo, perucTpupyer Bce
M3MEHEeHUs TeMnepaTypbl.

CoBOKYNHOCTb (hM3MONOrMYECKUX peakuuii opraHuaMa, obecrneyvBaroLmx MOCTOSHCTBO

TemMneparypsbl Te/sla Ha3blBAETCA TEPMOPErynsLuen.

* B kakom cnyyae B opraHv3me Bbipabarbieaetcs Tenno? (Npuem NuLM, MbilieyHas pabora).

» Kakue UCTOYHMKM Tenna umetotcs B opraHusme 4venoseka? (lNutatenbHble BelecTBa
(6enku, >Kupbl, yrnesombl), KOTOpble MpU pacluenneHun (raponuse c ydyactmem dep-
MEHTOB — OMOIOrMYECKUX KaTasM3aTopoB) BblAENAOT Tenso (MpoTeKaloT 3K30TepMUYye-
CKMe peakLuu), KpoMe TOro, eCTb aKTUBHbIE TKAHW — MeYeHb, MbILLULbI.)
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TeopeTuyeckoe nosacHeHUe nabopaTopHoOro onbita

Y1ob6bl TENO OTAANO Temnno oKpyKawuienh cpene, obpasyeMoe MM Temnno AO/MKHO «UMETb
LOCTYN» K BHellHewn cpege. Tensno us mybuHbl Tena (sapa) nepemeLLaeTcs KPOBbIO K KOXe, OT-
Kyha MOXKET NepenTH B OKpYy)KaloLyto cpeay bnarogaps OgHOMY U3 Ciefylowmux MexaHW3MOB:

1. MNoTeps Tenna yepes KOXy NyTeM U3ydYeHuUs

2. [yTeM KoHBeKUMM

3. NyTem TennonpoBogHOCTH.

Bce oHM 3aBMCAT OT KONMYECTBA NPOTEKAIOLLEN YEPES KOXKY KPOBMU.

* [loyeMy NoHUKaeTCsA TemMnepaTypa U30/IMPOBaHHbIX NEePETAKKOW nanbues?

* lNoueMy nocne BOCCTaHOBNEHWA HOPMA/IbHOTO KPOBOCHAOXeHUs TeMneparypa nanbues

HECKOJ/IbKO BO3PpacTaeT Mo CPaBHEHMIO C HaYaibHOM?

Koska yenoseka 0bunbHO cHabKeHa KpoBEHOCHbIMKU cocyaamu. MHorue kanunnsapbl obpa-
3ylOT MeTIM U aHacTaMo3bl, NO3BOJIAIOLME MEHATb KOIMYECTBO KPOBW, MpOTEKAloLMe Yepes
KOXKHble Kanunnsapbl. [pu cy>KeHnn 3Tux cocyfoB yMeHbLiaeTcs Tennootaada. lMpu ux pacium-
peHuu BblaeneHue Tenna ysennumsaercsa. Kpome toro, Kpoeb B 60/1bLLIOM KONMYECTBE NpoTeKa-
€T Yepes NoToBbIE XKeNe3bl.

3AAAHHUA K YPOKY

1. PeweHue 3apay Ha pasButue pyHKLUOHANBHOU FPAaMOTHOCTH

* A 3HaeTe /1 Bbl, CKOJIbKO Temnsia obpasyercs B Tesie YenoseKa 3a oanH yac? CronbKko, 4To

XBatuT, 4ytobbl BCKUNATMTL 1 N neasaHoun Boapl. M ecnn 6bl Teo BMeCTo KoXu 6bino no-
KPbITO HENPOHMLAEMbIM 4S8 Tenna yTiapoM, To yXKe Yepes Yac Temneparypa Tena noa-
HAnacb 6bl npuMepHo Ha 1,5 rpagyca, a Yacos yepes COPOK AOCTUMA Bbl TOUKM KUMNEHUS
Boabl. Bo Bpemsa taxenon pusmueckon paborbl obpasosaHue Tenna yBesMuMBaeTcs ele
B HECKOJIbKO pas.
N Bce ke Temnepatypa Tena He MeHsaeTcA. Korga roBopsT o Temneparype Tena, MMetoT B
BUOY TEMMepaTtypy BHYTPEeHHUX obnacten Tena, T.e. TKaHeW, nexalmx rybxe 2,5 cm
Mop, NOBEPXHOCTbIO KOXKW. Y YesioBeka Temnepatypa NOBEPXHOCTU KOXW HEOAMHAKOBA
Ha pasnuyHbix ydactkax. Camas HUM3Kas Temnepartypa y Koxku kucten u cton (28,5 °C), a
camas BblcoKas — B obnactv wen. BHyTpu neyeHu, roe npotekaloT OKUCIUTESIbHbIE NPO-
Lecchbl, Temneparypa gocturaet 39 °C.

* Y 3p00poBoro yenoseka oHa obbiyHO pasHa 36,5—37 rpagycoe. Ee nosbiweHue Bbiwe
43° v nageHue Huxe 25 °C cMepTenbHbl. Takoe NOCTOSHCTBO TeMnepaTypbl Tena nogaep-
YKMBAETCSA MOYTU UCKITIOUMTENBHO NYTEM PErynsLMU OTAAYM TeNsa Yepes Koxy. Beab oHa
HeNoCPeACTBEHHO KOHTAKTUPYET C BHELLHEN CpeaoW, CnenoBaTesibHo, perucTpupyer Bce
M3MeHeHUs Temneparypbl.

CoBOKYNHOCTb (PU3MOIOTMHECKMX peaKUMi opraHusmMa, obecneymBatoLLMX NOCTOAHCTBO
TemMneparypsbl Tefia HasbiBaeTCcAa TepMoperynauuen. B kakom cnyyae B opraHusme Bbl-
pabartbiBaeTtca Tenno? (NpUEM NULM, MbilleyHas pabora)

* Kakue UCTOYHMKM Tenna umetoTcs B opraHusme 4yenoseka? (lNutatenbHble BeliecTBa
(6enku, >Kupbl, yrneeoabl), KOTOpble NMPU paclienneHnn (rmgponuse C ydactmem dep-
MEHTOB — OMOIOrMYECKMUX KaTasM3aTopoB) BblAENAOT Tenso (MpoTeKaloT 3K30TepMuye-
CKMe peakuuu), KpOMe TOro, eCTb aKTUBHbIE TKAHW — MeYeHb, MbILLULbI.)

2. A tenepb nonpobyiTte 06bACHWUTL OnbIT foKTopa Y. bnaraeHa, nposeneHHbin B AHMUK
6onee 200 net Hazan. BmecTe ¢ HeckonbkMMK apy3baMU 1 cobakor nposen 45 MUHYT B Cyxon
Kamepe npu Temnepartype + 126 6e3 nocneacteuit ans 3noposbs. B 1o ke Bpems Kycok msca,
B3ATbIM B KaMepy, OKa3asiCs CBapeHHbIM, a XO/I0AHAaA BOAA, UCMAPEHMIO KOTOPOW MpensTCTBO-
BaJl C/IOM Macna, Harpenach 0 KUNEeHUs.
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MNpu ncnapeHun Tenno TepsaeTcs C NOBEPXHOCTU Tesla B NpoLecce NpeBpaLLEHUs BOAbI B BO-
asHon nap. Ha ucnapenue 1r Bopgpl 3arpaumnBaercsa 2, 45k[x tenna. Tennootaava nytem uc-
napeHus rnota NPOMCXOAMT HEMPEPbLIBHO B BUAE HE3AaMETHOM A1 HAC UCMapUHbI.

Mot — BopsAHUcTas »uakoctb, cogepxkawasa 0,1—0,4% xnopuctoro HaTpus, nakrara Ha-
Tpusi U Mo4eBuHbl. OH 06pasyeTcs U3 TKAHEBOW KUAKOCTHU.

Y yenoeeka MoToOTAENIEHWME HAYMHAETCA Torda, Korga TeMneparypa MogHWMaeTcs Bbille
36,7 °C. Npun HopManbHbIX ycnoeusx B cyTku Bblgensetca 900 mn HO npu o4eHb CUNbHOWM XKape
M [OCTaTOYHOM CHabXXeHWUM BOOOM U CONAMM 3Ta BEMYMHA MOXKeT gocturatb 12 n.

MoTuBaLMOHHbIK MOMEHT

MoyeMy Ha 60bHOE MECTO MM paHy Mbl HaKMaAbIBAEM XJIOMKOBbIA OMHT WAK BaTy, HO He
MOBA3KY U3 CUHTETMKM? [ToueMy npu BbICOKOM TemMnepaTtype B HaTypasibHOWM OAEXAE fierye Abl-
wartb? MNoyeMy B MOPO3HYIO NOrofy Mbl BbIXOAUM Ha YNWLY B LUEPCTAHOM CBUTEPE WU HATypasb-
HoM wy6be 1 BaneHkax?

Bonpocbl ansa obcykpeHus B knacce

1. MoyeMy npu NomeLLLeHWM PYKK B NakeTe HabniogaeTcs nosbileHWe Temneparypbl?

2. NouyeMy Npu NoMeLLEHUN PYKMU B NAKeT HabtoaaeTCs NoBbILLEHWE BNAXKHOCTU?

3. Moyemy BO BTOpPOM OMbITe BAAXKHOCTb YBENUUYMUNACL ObICTPee M fJOoCTUma 6osiee BbICOKO-
ro 3HayeHus, 4eM B nepeom?

4. Kakoe 3Ha4yeHue ansa opraHnsMa uMmeet hyHKUMA NOTOOTAeNeHUA?

5. MNMouemMy neTHss opexxaa OObIYHO AeNaeTCA M3 HaTypanbHbIX, 8 HE CUHTETUYECKMX TKa-
Hen?

3aKpenneHue U3y4yeHHOro marepuana:

Pewwnte 6uonoruueckre 3agauu:

— [eicTeue ankorons Ha OpraHW3M Bbi3biBaeT paclumperue cocynoe. Kakoi uenosek
Tpe3Bbli UK MbsAHbIN, BbICTpee 3aMep3HeT Ha Mopo3e?

— Horu B TecHol 06yBu 3uMOI 3aMep3aloT, a NeToM cunbHO Harpesatotcs. O6bacHUTe no-
yemy?

— [NoueMy BpeaHO Tyro 3ataArMBaTbCsi PEMHEM U HOCHUTb TECHYIO 00YyBb?

— Yenoeek B yMepeHHOM K/iMMaTe HOCUT OfeXay COOTBeTCTBeHHO noroge. OgHako xute-
nn CpegHent A3un B camylo XKapKylo Morogy XOoAsAT B TeM/biX BaTHbIX xanarax. [aire
0ObACHEHWE 3TOMY ABMIEHUIO.

3apaHusa B popmare N'MA, BIP

1. YcTaHOBWUTE COOTBETCTBME MEXKAY MPU3HAKOM U CIOEM KOXM, AN KOTOPOrO OH XapaKTe-
peH. [na 3TOro K KaXk4oMmy 3/1eMeHTy nepeoro ctonbua nogbepute nosvuuio M3 BTOPOro
cton6bua. Bnuwwre B Tabnmuy undpbl BbIOpaHHbIX OTBETOB.

NPU3HAK CJTIOM KOXM
A) pacnonoxeHbl peuenTopsl 1) anupepmuc
B) pacnonoxeHbl canbHblie U NOTOBbIE YKenesbl 2) pepMa

B) npwu ynstpacdmonetosom obnydeHnm B KneTkax CUHTE3MPYeTCs Mena-
HUH

') KNEeTKM NOCTOAHHO CNyLLMBAOTCA M OOHOBAAKOTCA

ﬂ,) cnow NPOHNU3aH MHOIMO4YMUCJI€EHHbIMKU KPOBEHOCHbIMU U J'II/IMCIJaTI/I‘-IeCKVI‘
MK cocygamMu
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Kakyto chyHKUMIO BbIMOMHSAET MUIrMEHT MeflaHWH, 0OpasyoLWUIACA B KOXKE YenoBeKa?
1) yKpennseT KneTku Koxwu

2) 3alUMLLAET OPraHM3Mm OT YNbTPaHONETOBOIO U3/yYEHUS

3) cnocobcTByeT CoXxpaHeHUto Tenia OpraHM3Mom

4) cny>KuT pe3epBHbIM MUTATE/IbHBIM BELLLECTBOM AJ1A K/IETOK KOXM

Kakyto hyHKUMIO BbINOSHAET CTPYKTYpa KOXKM, 0603HaYeHHasa Ha pUcyHKe nog 6ykson A?

1) nogH“MaeT Bonoc

2) NpMBAET NPOYHOCTb KOXKeE

3) Bbigenset not

4) BOCNpUYHUMAET BHELUHWE pa3fparkutenu

Kakyto yHKUMIO BbIMOHAET NMUIMEHT MeflaHuH, 06pasyloLmniica B KoXe YesioBeka?
1) 3awmLLaeT opraH1am ot ynibTpacONETOBOIO U3Ny4YeHUS

2) CNY>KUT pe3epBHbIM MUTaTeNbHbIM BELLECTBOM /15 KNETOK

3) cnocobcTByeT coXxpaHeHUIo Tenia OpraHM3MoMm

4) pa3pbIXNAET KNETKU KOXKM

®U3UO0JIONNA PACTEHUN

JlabopatopHasa pabora Ne 1

«3aBUCUMOCTb TPAHCNUPALUU U TEMNEPATYPbI

OT NJIoWaaMU NOBEPXHOCTU JINCTLEB»

TeopeTuueckasa yactb

UcnapeHue BoObl pacmeHuem npeactaensaet cobom ¢usudeckuli npoyecc, Tak Kak npu 3Tom
B MEXK/IETOYHMKAX /IMCTbEB BOAA MEPexoauT B napoobpasHoe cocTosHWe, U 3ateM obpaso-
BaBLUMICSA Nap Yyepes ycTbmua auddyHOMpYeT B OKpyKatoLee npocTpaHcTeo. OgHako ucnape-
HWe BOAbl — 3TO U CJIOXKHbIW pu3uos02udecKull npoyecc, NOCKONbKY OH CBfA3aH C aHaToMu4e-
CKMMM U (DM3UOMOrMYEeCKUMU OCOBEHHOCTAMU PaCTEHWUI, MO3TOMY B OT/IMYME OT (PU3MYECKOTO,
(husnonornyecknit Npouecc UCNapeHUs pacteHMeM Boabl M Ha3BaH TPaHCNUpauUsa y pacre-
HUM.

* 3aBWUCHT TPAHCMMpPaLMA Y paCTeHUH OT:

* KOJIMYecTBa U pasMepoB MPOBOAALLMX COCYAOB,

* MJIOLLAAN IMCTOBOW NNIACTUHKM,

* yucna ycTbuu,
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* TOJNLUMHbI KYTUKY/bI,

* COCTOSIHUSI KONJIOUZOB MPOTONIa3mbl,

* KOHLEHTPaLMKU KNeTOYHOIro COKa U ApYrnx NpUYmH.

Bopna nepenpuraetcs Beepx no crebnio, Tak Kak B pesynbrare TpaHCNMpaLuK B KNeTKax n-
CTbeB BO3HMKAET COCYLLAA CMUNa, KOTopas nepefaeTcsl OT HUX A0 KOPHEBbIX BOJIOCKOB KOPHS,
MOMOLWAoLLMX BOAy U3 noysbl. ECiv nomecTutb cpesaHHyto BETKY MK Kakoe-nnbo pacteHue B
cocyn, C BOOOM, B Te4EHME [O/ITOr0 BPEMEHW pacTeHUE He BSHET, YTO YKa3blBaeT Ha npucachbl-
BaloLLee AeNCTBUE TPaAHCNUpPaLUK.

3HayeHue TpaHCNUpaLmKn 3aKo4aeTcs B TOM, YTO:

* BMecCTe C BOAOM MO pacTeHUIO NepefBUraloTcs NocTynuBLUME B HEFrO MUHEPasbHble 3e-

MEHTb;

* TpaHCnUpauusa NOHWXKAeT TeMMnepaTypy JIMCTa U 3aLLMLLAET ero oT neperpesa.

BnusHue dhaktopoB BHeLWIHeN cpeabl Ha NPOLECC TPAHCMUPALMK U €€ CYTOYHbIM XOf, Bbi-
paykaeTcs fencTBMeM crefytowmx hakTopos:

* BAWAHME CBeTa,

* TemMnepatypbl BO3ayxa, v

* cuna BeTpa, st

s CTeneHb HacbllEeHUs BO3gyxa Napamu
BOJpbI.

>
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K
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CTEne i
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Bnuanuwe dakTopoB BHEeWHeN cpeAbl HA NPOLLECC TPAHCNUPALLMU Y PACTEHUN.

CB8em cnocobcTByeT OTKPbLITUIO YCTbUYHBIX LEefel U MOBbiWAET MPOHULAEMOCTb NPOTO-
MAasMbl UCNAPSAIOLLMX KNETOK ANA BoAbl. XN0poWal IHEPrMYHO NOMOLAET COMHEYHbIe yyH,
YTO NOBbLILIAET TEMMNEPATYPY JIMCTA U YCUIMBAET UCMapeHUue. YBenndeHue TpaHCcnMpaunum CHU-
)KaeT TemMnepartypy ucTa, B pesy/bTate Yero Ucrnapsiolme nucTbs: He neperpesatotcsa. Jaxe
paccesHHbIi cBeT nosbiwaeT TpaHcnupaumio Ha 30—40% no cpaBHeHMIO C TpaHcnUpauuen,
naywen B TemHorte. (Mo gaHHbiM 100 KB. cM NUCTa KyKypy3bl McnapsaioT B TeMHoTe 97 Mr Boabl,
Ha pacceaHHoM — 114 mr, Ha NnpAMOM conHe4yHoM ceeTy — 785 mr.)

Temnepamypa 8030yxa, OKpy»KatoLLero pacTeHue, Takxxe, BAUSET Ha TpaHcnupaumio. C no-
BblLLEHWEM TeMnepaTypbl TPAHCNMPALMA YBEMYMBAETCA, TaK KaK Npu 3TOM YCU/IMBAIOTCA ABU-
YXeHUe MosieKyn BOoAbl U CKOPOCTb Ancdy3nn BOAAHOrO napa C NOBEPXHOCTU KONIIOUAOB Kie-
TOYHbIX 0OONOYEK.

Cuna Bempa mMmoxkeT urpatb LBOAKYIO posb B NpoLiecce TpaHcnupauuu. Ponb BeTpa ceoauT-
CA K 3aMeHe B/IaXXHbIX C/IOEB BO34yXa Haf JIMCTbSMU PACTeHUW CyxXvMMM, T. €. BeTep BAUSeT
TONbKO Na BTOpYio hasy TpaHCNUpaLMu — BbIXOA, Napa U3 MEeXKNETOYHWKOB nucTa. CunbHbIN
BETep TPSACET JIMCTbA, YTO Bbi3blBAET 3aMbIKAHWE YCTbUYHbIX LLEeIEN U TEM CHUXKAET TpaHCnupa-
umio. Ha TpaHcnupaumio okasbiBaeT 60/iblIOe BIMSIHUE U CmeneHb HacbiueHus Bo30yxa napa-
mMu B00bI. Yem Gosiblue CyxOCTb BO3Ayxa, TEM MHTEHCUBHEE WAET MPoLEecC TpaHCNUpauuu, u
Haobopor.
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TpaHcnMpauma — BaXkKHbIM MoKa3atesb XXW3HeAesATeNbHOCTU pacTeHus. Yem Gonblie nno-
Waab NOBEPXHOCTU IMCTLEB, TEM BONbLUE TPaHCMMPaLKS.

MpakTuueckasa 4yacTtb

Llene pa6bomei: BbisiBUTb 3aBUCMMOCTb TPaHCMMpPaLMK M TemnepaTypbl OT NAOWAAU Mno-
BEPXHOCTU JINCTbEB.

O6opydoBaHue u Mamepuanel: KOMNbIOTEP C NPOrpaMMHbIM obecrneyeHneM, OATYUKK
Temneparypbl ¥ BNAXXHOCTU, KOMHATHOE pacTeHMe: MOHCTepa UK NeNaproHus.

YcTaHOBKa napaMeTpoB U3MEPEHUM:

* YacToTa — KaXKAylo CeKyHay;

* 3amepbl — 1200;

* pautenbHocTb — 20 MUHYT.

Xop, paboTbi:

1. MNoaroToBWTb KOMMbIOTEP (NNAHLLET) AN NPOBEAEHUS OMbITa.

2. lNomecTnTb ABa NUCTa pacTeHus B LennodaHoBbIM NAaKeT, ONYCTUTb B HErO JATYMKM, YTO-
Obl OHM He Kaca/IMCb CTEHOK MaKeTa M IMCTbEeB pacTeHUsA. 3aBa3arb naket 6e4eBKOMN.

HTHAALAOHMHOE
oTeepcTHe

ZE

Vi

3. MNMpoBecTn n3mMepeHUs BNAXXHOCTU U Temnepatypbl B TedeHne 10— 15 muHyT.

4. BblHYTb JaT4MKM U OCTABUTb HA HEKOTOPOE BPEMSA B KOMHATHbIX YC/IOBUSX.

5. MNomMecTnTb YeTbipe NUCTa pacteHus B LenocaHOBbINA MaKeT, ONYCTUTb B HEro JATYMKM,
4TOObI OHM HEe Kacanucb CTEHOK MaKeTa U JIMCTbEB pacTeHus. 3aBA3aTb NakeT Oe4yeBKow.

6. MpoBecTn namepeHns BnaXHOCTU U Temnepatypbl B TeyeHre 10— 15 MuHyT.

7. Pe3synbratbl U3MepeHui 3anuiunTe B Tabnumuy: «3aBUCMMOCTb TPAHCMMPAaLMK U TeMnepa-
Typbl OT NJIOLLLAAN NOBEPXHOCTH JIMCTLEBY.

BnaxHoctb % Temnepartypa °C

O0c 300c | 600c | 900 c O0c 300c | 600c | 900 c

Konuuectso nucrtbes

2 nucTa

4 nucrta

BbiBoa: TpaHcnupauma nponopuyoHanbHa Naowaayu NoBepxHOCTU NUCTbeB. Yem Gonblue
MnoLaab NoBepPXHOCTU IUCTbEB, TeM Oosblue TpaHcnupauus. M3meHeHus Temneparypbl He Ha-
6nopanocb. OHa M3MeHanacb B npeaenax norpewHocTy.

BbiBogbl

CdopmynupyiTte BbiBOAbBI MO BOMpOCaM:

1. Yro Takoe TpaHcnupaums?

2. Kakoe 3HauyeHWe UMeeT TpaHCnupauusa Ans KU3HU pacTeHua?

3. Kak 3aBUCHT BNaXKHOCTb BO3JyXa B MaKeTe OT NJIoLLaan NOBEPXHOCTHU JIMCTbEB?
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JlabopatopHan pabora Ne 2

«UA3mepeHMne BnaxxHOCTU M TeMnepaTypbl B pa3HbIX 30HaX Knacca»

TeopeTuueckas yactb

MuKpoOK/IMMaTMYeCKne YCNoBUS CHUTAIOTCA GMaronpuUATHLIMK A1 YefloBeKa Mpu OTHOCU-
TenbHow BnaxHoctu sosayxa 30—70 %.

PactutenbHoctb, obnagas 60/blION Mcnapalowen CnocobHOCTbIO, OKasblBaeT 3aMeTHoe
B/IMSIHWE HA BNAXXHOCTb WM TeMMepaTypy BO34yXa, Bbi3blBas MOJSIOXKWUTE/bHbIE TEMIOOLLYLLEHUA
yenoseka. [oBbllleHWE OTHOCUTENIbHOM BIAQYXKHOCTM BO3AyxXa MOYTU BCerga (3a UCKIYeHWeM
LHEN C OYeHb BbICOKMMU TeMrepatypamu) BOCMPUHUMAETCSA YESIOBEKOM KaK HEKOTOPOE CHUXKe-
HWe Temneparypbl. Tak, noBbileHWe BnaxXHocT Ha 15% Kak Obl MOHWKAET TeMneparypy BO3-
nyxa Ha 3,5 °C.

MNoBbllWweHHAn BNAYKHOCTb BO34yXa BHYTPU 3e/EHbIX HAaCaXKAEHUIM MO CPABHEHWUIO C OTKPbI-
TbIMWU TEPPUTOPUSAMU OT/IMHAETCA PABHOMEPHOCTbIO, HE UMEET pe3KuX KosiebaHui, YTo Bbi3Ba-
HO TeM, YTO UCMNapsioLLas NOBEPXHOCTb 3e/IEHbIX HACAXKAEHUN (oepeBbeB, KYCTapHUKOB, TPaB)
B 20 pa3 u 6onee NpeBbILAET 3aHATYIO 3TUMU PACTEHUAMU MoLaab. 3eNéHble HacaXaeHus
KaK Obl perynMpytoT BIa’>KHOCTb: B NEPUOL CyXOCTWU PacTEHUS YCUIMBAIOT UCNApPEHUe, NPU Bbl-
COKOW BNAXKHOCTW BOASHblE Mapbl KOHAEHCUPYIOTCSA Ha NUCTbAX — 6onee npoxiafHbiX Mo-
BEPXHOCTSX.

Cnenyet OTMETUTb, YTO OTHOCHUTENIbHAA BNAXXHOCTb B ropofe, Kak MpaBuio, HUXKe, YeM B
€CTeCTBEHHbIX MPUPOAHbIX YCNIOBUAX, YTO ABNAETCA CNEACTBUEM PAafUKabHbIX W3MEHEeHW
CBOWMCTB NOACTW/AIOWEN MOBEPXHOCTU (KPbILLKW, MOCTOBble CnocobCTBYIOT BbICTpOMY yaane-
HWUIO C TEPPUTOPUU rOpPOLa OCAAKOB).

Mpuémbl pasmeLLeHMA 3eNIEHbIX HACAXKAEHUM M UX COYETAHWUS C OTKPbLITbIMU MPOCTPAHCTBA-
MW B 3HAYMTE/IbHOW CTEMeHW OMnpenensioT OTHOCUTENbHYIO BAAXXHOCTb Bo3ayxa. Haunyywwme
pe3ynbTaTthl B CO34aHMU KOM(OPTHOM 0OCTAaHOBKM AOCTMraloTCA NpU YepeaoBaHUM AEPEBLEB U
KyCTapHWKOB, pacrnosiaraeMbiXx KOMMNaKTHbIMU MacCUBaMM, C MOASHAMMU, UMEIOLMMHU NJIOTHbIN
TpaBsAHOM NOKpoB. B 3Tom cnyyae cyuiectsyiowmMi nepenag paguaumoHHbIX TeMneparyp Mex-
[ly OTKPbITbIMW YHaCTKaMu1 U 3aTeHEHHbIMK TeppuTopuamu gocturaet 30 °C, a BnaxHoctb 20 %,
4TO CNOCOBCTBYET NepeMeLLEHUIO BO3yXa.

* BnaxHocTb BO3ayxa OKONO pacteHus Gosiblie, YeM BAANM OT HErO, TaK KaK pacTeHus mc-

napstot soay. [lo3ToMy Bna)kHOCTb BO34yxa B JIeCy BCeraa Bbille, YeM B ropoje.

» Temneparypa OKONO pacTeHUs HUXKE, YEM BAANM OT Hero.

B ¢dusmonornyeckom npouecce UCnapeHUs BoAbl PacTeHWeM, MOJyYMBLUEM Ha3BaHWe
«TpaHCcnMpaumsa», y4acTByIoT IMCTbA UK XBos. B nx Koxkuue nmetoTca ceoeobpasHble Lwene-
BUAHbIE OTBEPCTUA — YCTbMLA, CNOCOOHbIE OTKPbIBATLCA U 3aKPbIBATLCA U TEM CaMbIM Perysiu-
poBatb notepto Boabl. Korga TpaHcnupaums OCTUraeT BeNUYMHDI, NPeBbllLaloWwen nocTynie-
HWe BOAbl M3 MOYBbI, HAaCTyrnaeT yBagaHue. [lnMtenbHaa HexBaTKa BOAbl MPUBOAWUT K rubenu
pacTeHWI. 3TO NPOUCXOAMT M3-3a TOFO, YTO PaCcTEHUSA HE MOTYT HaAO/ro 3aKpbITb YCTbMLA, TaK
KaK Yepes3 HMX MOCTyMnaeT YIeKUC/bIN ras, a ero OTCyTCTBME NMPUBOAMT K YrepoAHOMY rosoa-
HWIO, YTO CKa3blBAETCA Ha NMMUTAHMKU pacTeHus, poTocuHTe3e.

B >kapkoe BpeMsi AHA NUCTbSA MOTYT BbIMSAAETb MOHWKLUMMMU, & HA YTPO OHU BHOBb YNpyrue u
CBeXue BC/eACTBME AeMCTBUSA OCMOTUYECKOro AABNEHUSA, UK Typropa. [JHEM, Korga xuMuue-
CKMe NpoLecchl B pacTeHUK NpoTeKatloT Hanbosnee aKTMBHO, 3TO AaB/ieHWEe MOCTENEHHO CHUXKA-
€Tcs, a 3a HOYb, MO Mepe TOro Kak KOpHeBas cMCTeMa MoMoJIHAET 3anachl BoAbl, OHO NOBbILA-
etca. Typrop 3aBMCUT OT NOrogHbIX yciosui. B npoxnagHble u nacMypHbie HW OH BoobLLe He
nagaeT 1 BCe YCTbMLA JIMCTbEB OCTAIOTCA OTKPbITbIMMU.

[epeBo BcacbiBaeT BOAy U3 NOYBbI FPOMaAHOM KOPHEBOM CUCTEMOW M MPeXKae BCero Moso-
AbIMA KOPHEBLIMU OKOHYAHMAMMU M MHOFOYMC/IEHHBIMW KOPHEBbIMKU BOSIOCKaMU. Y A61OHM
2—3 net yxxe umeetcs 45 Tbicay kopHen. C NpUxoaoM XON0A0B pacTeHUSA COKPALLAIOT BCAChI-
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BaHWe BOAbI M3 MOYBbI, & IMCTbA NPOLO/HKAIOT €€ UCNapPEeHUe, YTO NMPUBOAUT K HECOOTBETCTBUIO
MeXAy KOSIMYeCTBOM Mojly4aeMon 1 pacxogyemoi Boabl. [lepesbs U KyCTapHUKK U3baensatoTcs
OT OCHOBHbIX OpPraHoOB McnapeHus Braru — oHu cbpacbisatoT nnuctey. MccnegoeaHusa nokasbi-
BalOT, YTO BCACbIBAHWE JEPEBOM BOAbl BO MHOTOM 3aBUCUT OT COZEP’KaHUA B MOYBE KUC/IOPO-
fa. [Mpy ynnoTHeHUM NoYBbI Pe3KO COKpaLLaeTcs NPUTOK BOAbI, M OHA Y>Ke He NOoCTynaeT B Hau-
6osnee oTaaNneHHble U BbICOKME TOUKW PACTEHUA — AEePEeBbSA HAYMHAIOT «CYXOBEPLUMHUTD.

CkopocTb nepeaBu>KeHUS BOAbl B AepeEBE 3aBUCUT OT MPOBOAUMOCTH APEBECHUHbI U MOLLHO-
CTW ABuratenen BOOHOrO TOKa: Tak, B OAHOM M3 OMbITOB, MOCTaBieHHbIX B [logMockoBbe, Y
5—10-netHux pepeebes (B 3aBUCMMOCTM OT MOrOAHbIX YC/NOBWIK) OHa cocTasnana ansa ayba
60—400 cm /4, ana Tonona 20—400, 6epesbl 80—240, ennt 5—50 cm /.

Cvna, aBuxKyllas Bofdy BBEPX MO CTBOJY JIMCTBEHHOrO AepeBa, AO/KHA ObiTb He MeHee
4 atM. Ha Kaxkgble 10 M BbicoTbl noabéma. KopHeBoe aasneHue cnocobHo nogHMmarh Body no
cTBONY AepeBa Ha BbicoTy 4—>5 M. C pacnyckaHMeM NIMCTbEB OCHOBHbLIM ABUratesieM, nogHUMa-
oMM BOZY MO COCYAaM LepeBbeB, CTAHOBUTCA COCYLLAs CUNA KPOHbI, BO3HMKAOLWAA 3a CYET
noTepy BoAbl IUCTbAMU (MM XBOEH) B MpoLecce TpaHCNMpaumu.

OnvH rektap HacaXkaeHuW B TeyeHue BeretaumMoHHoro cesoxa mcnapsiet go 3000 1 enarw,
3a 70T e nepuop 1 M? rasona ucnapser 500—700 n Boapl. ExxenHeBHO B3pocnas nuna mc-
napsiet 0,2 T Bnaru, xopowo passutbii 6yk — o 0,6 T Bnaru, a 1 ra ctonetHux gybos — oko-
no 26 1. ExxerogHo 3enénblie HacaxkaeHusa ucnapsiot 20—30 % armocdepHbIx 0CafKoB, Bbi-
MaBLUMX HA 3aHATYIO UMK TeppuTopuio. CpaBHMBAS BIMSHWE pacTeHWW M BOAbl HA MOBbILEHWE
B/IAYKHOCTM BO34yXa, MOXHO C YBEPEHHOCTbIO CKa3aTb, YTo 1 ra NOMHOLEHHbIX pacTeHUM 3Ha-
yntenbHo Nydwe (noutn B 10 pas) yBnaxkHseT, OCBEXaeT BO3A4yX MO CPABHEHUIO C BOLOEMOM
TaKOW e nnoLaau.

B 3aBMCMMOCTH OT pa3mMepoB M CTPYKTYpbl MAacCUBOB 3€/EHbIX HAaCaXKAEeHUM BAUAHWE pac-
TUTENIbHOCTU Ha BJIAYKHOCTb BO34yXa PacnpoCTPaHSAeTCs Ha Npuieratwme MHCOIMPYEMble OT-
KpbITble MPOCTPaHCTBA M NposBAAeTcA Ha pacctoaHuu, B 15—20 pas3 npesbiwatowemM BbICOTY
pacteHun. [poBeaéHHble UCCnenoBaHUsA NO3BONAIOT CAENAaTb BbIBOA, YTO HA TePPUTOPUH, OT-
cTosALLen oT 3enéHoro maccuea Ha 500 M, U3-3a BIMAHMA pacTeHUIM OTHOCUTENbHAA BNAXKHOCTb
MOXeT Npu onpeaenéHHblX ycnoBuax nosbiwarbea Ha 30%. BnaxkHocTb Bo3ayxa ysenuumsaiot
Jaxke Hewupokue 10-meTpoBble NMONOCHI APEBECHO-KYCTAPHUKOBOW PaCTUTENIbHOCTH, KOTOpbIe
Ha pacctosHuu 500 M nogHMMalOT BNaxKHOCTb Ha 5—8 % No cpaBHEHMIO C OTKPLITOM NoLa-
Ablo.

Ecnu npuHaTb oTHOCUTeNbHYO BnaxHocTb Ha ynuue ao 100 %, To cpeam o3eneHEéHHOM 3a-
cTpoiiku oHa coctasut 116 %, a B KpynHoM napke moxeT goxoautb o 200 % v 6onee.

Ncnapsa Bnary, NnoBepxXHOCTb JIMCTbEB M KYCTapHWKOB Harpesaetcs. M3BecTHo, 4yTo AN uc-
napexus 1 n Boabl Tpebyetca o 600 kkan tenna. HecnoxHbit pacyér nokasbisaert, yto 1 ra
ay6osoi powm nornowgaet B cytkn 15 600 kkan. MMeHHO 3TOT Npouecc cnocobcTeyeT NoHUKe-
HUIO TemMnepaTypbl B HUXKHUX CNOAX KPOHbI U npusemMHoMm cnoe Ha 3—5 °C (no cpaBHeHMto ¢
TemMnepaTypon OKpy)KaloLero Bosayxa). B npusemMHoOM cfioe nnoTHbIX 3en€HbiX HacaXKAeHW
oTMeyaeTcs Hanbosee BbICOKasi OTHOCUTESIbHAA BNAXXHOCTb BO34yXa.

OTHocuTenbHas cpefiHeMecsYHas BNAXKHOCTb BO3AyXa Cpeau 3eNEHbIX HacaXAeHUW napka
Bbie Ha 4—9 %, B ckeepe — Ha 3—5 % no cpaBHEHUIO C TEPPUTOPUAMU MHOTOITAXKHOM 3a-
CcTpouku. [larke HebosblLME YHACTKU BHYTPU-KBAPTA/IbHOW 3e/1eHW 3aMeTHO cnocobCTByioT no-
BbILLEHUWIO OTHOCUTENbHOW BAAXXHOCTW BO3AyXa.

YMeno npumeHss Bnarontobueble pacTeHMs M UCMOJb3ysA MX KauyecTBa, Ha TepPUTOPHM C Mo-
BbILLEHHOW OTHOCUTENbHOW BNAXHOCTbIO (Bbile 70%) nocneaHIon 3HaYMTeIbHO MOYKHO CHU3UTD.

MpakTuueckasa yactb

Llene pabomel: onpenenntb M CPaBHWUTb BIAXKHOCTb M TEMMepATypy BO3dyxa B Knacce M
OKOJIO pacTeHums.
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O6opydoBaHue u mamepuasnsbl: KOMMbLIOTEP C NPOrPaMMHbIM obecneyeHneMm, AaTYUKK
Temneparypsbl, AATYUKKU BNAXKHOCTU, KOMHATHOE pacTeHue.

YcTtaHOBKa NnapaMeTpoB U3MEPEHUM:

* 4acToTa 3aMepPOB — KAXAYI0 MUHYTY;

* Konunyecteo 3ameposB — 900.

3amepbl TeMnepaTtypbl U BAAXKHOCTU NMPOU3BOAMUTb HE MeHee 15 MUHYT.

Xop pabortbi:

1. NMoparotoButh NnaboparopHoe obopyaoBaHWe A8 NPOBEAEHUS OnNbiTa.

2. Ha 4 nucta pactenunsa cnatudunniom (Mnu apyrue pacteHus) ogeTb LennodaHoBOM na-
KeT, MOMeCTUTb TyZa AaTYMKM TeMMepaTypbl U BNAXKHOCTHU, YTOObI OHM He KacasiMCb CTEHKM na-
KeTa.

3. Havatb peructpaumio faHHbIX TeMnepaTtypbl B KNacCe M OKOJIO pacTeHUsA B TeyeHue
15 MUHyT.

4. Cneputb 3a U3MEHEHWEM TeMnepaTtypbl HA 3KpaHe.

5. NaHHble 3amepoB 3aHecTv B Tabnuuy.

6. CoxpaHuTb AaHHble onbiTa.

7. Hauatb perncrpaumio AaHHbIX BNA)KHOCTW BO34yXa B KNACCE U OKONO pPacTeHUs B Teye-
Hue 16 MUHYT.

8. Cneputb 3a UISMEHEHMEM BNAXXHOCTH BO34yXa Ha 3KpaHe.

9. CoxpaHuTb U U3y4nTb rpacmKu.

10. [daHHble 3aMepoB 3aHecTv B Tabnuuy.

11. CoxpaHuTb faHHbIe onbiTa.

Pe3ynbraTtbl usmepeHuit/HabnopeHui

Temnepartypa v BnakHocTb Bo3gyxa (okoso 15 u)
BnaxHocTtb BnaxHocTb
Bpema Temnepartypa B Temneparypa okono
(c) knacce (°C) pactenms (°C) Bo34yxa B Knacce BO3A4yXa OKOJI0
(%) pactenus (%)
0
300
600
900

12. CchopmynupyiTe BbIBOALI NO BONPOCAM:

— MOYeMy OKOJIO pacTeHWUs BRAXKHOCTb Obonblue, Yyem B Knacce? Kakoe 310 umeet 3Have-
Hue?

— noyeMmy B Knacce TemMneparypa Bo3ayxa NoBbILLAETCA, @ OKONO PacTeHUS NOHUKaeTcs?

— KaKyIo pOJib UrpatoT 3e/1EHble HacaXKaeHUs B ropose?

BbiBOoAabI:

* Temneparypa B Kjacce Bbile, YeM okono pacteHusa. Co BpemeHeM TeMnepartypa B Knac-
ce yBeJIMYMBAETCS, a OKOJIO pacTeHUsl yMeHbLUIAETCS;

* BNAXXHOCTb B K/Jlacce MeHbLle, YeM oKono pacTteHus. Co BpeMeHeM BNaXKHOCTb B Knacce
YMEHbLLAETCS, a OKOMO PACTEHUS YBE/IMYUBAETCS.
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JlaboparopHas pabora Ne 3

«UcnapeHue Boabl NUCTbAMU A0 U NOC/E NOJIUBA»

TeopeTuueckas yactb

Bopa HeobxogumMa pns »kusHu nioboro pacteHus. PacteHne nonyyaeT Boay raBHbIM 06-
pa3oM u3 noysbl. HasemMHble YacTh pacTeHusi, B OCHOBHOM JIUCTbS Yepes3 yCTbuLua UCMapstoT
3HauMTesIbHOe KONMYecTBO BOAbl. bbiBaeT, 4To B YKapKue Yacbl AHA pacxof BoAbl UCMApeHUeM
npeB.bilWaeT €€ noctynnexHue. Torga y pacteHus nuctbsa yesaatot. [1pu cyxor noyse MHTEHCUB-
HOCTb UCMapeHns MeHbLLEe, YeM NPU BIAXKHOMN.

Ha WHTEeHCMBHOCTb Mpouecca TpaHCNUpauuW OKasblBaeT BAMSHUE BRAXHOCTb nouysbl. C
YMeHbLUEHWEM BNIAYKHOCTM MOYBbI TpPaHCMMpauus yMeHbllaeTcsi. Yem MeHblue BoAbl B MoOuBe,
TeM MeHbLUe e€ B pacTeHWU. YMeHbLUEHWe cofepKaHMA BOAbl B pacTUTENIbHOM OpraHvM3me aBTo-
MaTUYECKMU CHUXKAET MPOLLECC TPAHCMMPALMKU B CUY YCTbUYHOM M BHEYCTbUYHOM PEryniMpoBKMU.

B nucTbsax BopAHOM Nap BbIXOAMUT U3 KIETOK B MEXKNETHUKU. M3 HUX Yepes ycTbuua nap uc-
napsieTcs ¢ NoBepxXHOCTH incta. OTKPbIBAsSICb U 3aKPbIBASICb, YCTbMLA PEFYIMPYIOT UCMapeHue
BOAbl MMCTbAMMU. Kak M3BecTHO, y BO/bLUIMHCTBA PACTEHUIA YCTbMLA HAXOAATCA Ha HUXHEN no-
BepxHocTH nucta. CneposaresnibHO, Y 60/bLIMHCTBA pacTeHWUI BOAA B OCHOBHOM MCNapsAeTcs Ha
HWUXXHEN NOBEPXHOCTU JIMCTOBOW MAACTUHKM.

KonuuecTtso Boapl, KOTOpOE MCNapsAIOT PacTeHUsA, 3aBUCUT OT MHOTUX dakTopos. B niobom
C/ly4ae 3TO MOYTH BCerga AOCTaTOYHO BGOJbLIOE KOIMYECTBO B NepecyéTe Ha Maccy Tena pac-
TeHus. Tak, Hanpumep, KanycTta ucnapsieT 3a CyTKM OKOMO OfHOro nutpa Bogbl. Ha MHTeHcuHB-
HOCTb MCMAPEHUA BIMAIOT BO3PACT pacTeHus (Monoable McnapsaoT 6osblie), B TEHU OHO PacTET
WNu HeT (B TEHM MCMapeHUe MeHblue), AyeT BeTep WM HeT (B BETPEHYIO Morofy ucrnapeHue
60/iblUE), 4OCTATOMHO BOAbI B MOYBE W/IM HET.

Mpy BOCTaTOYHOM KONMYECTBE BOAbI Y PACTEHWUSA YCTbULA B SIMCTbAX MOMYT OblTb OTKPbITHI 1
[HEM, U Houblo. Y psaaa pacTeHui yCTbULAa OTKPbIBAIOTCA TONbKO AHEM. Ecnu ke Boabl B noyse
He[0CTAaTOYHO, TO PACTEHMSA 3aKpPbIBAIOT YCTbULA faXke AHEM. JINCTbS HEKOTOPbIX pacTeHU Mo-
ryT CKPY4MBaTbCS NPU SSIPKOM OCBELLLEHUM, B pe3ysibTaTe UCNapeHre TaKXKe YyMeHbLuaeTcs.

Y pacTeHuit, npouspacTalolmx B TEM/bIX BAAXKHbIX MECTOOOUTAHMAX (HanpuMmep, Tponu-
Kax), 0Obl4HO KpYrHble SIMCTOBblE MAACTUHKU. O3TOMYy Takue pacTteHus ucnapsoT 6onbluve
06bEMbI Boabl. Ho nockonbKy BoAbl B OKpY»KaloLLeH cpefe A0CTaTOYHO, 3TO He ABNSAETCA Npo-
6nemoin. [lpyroe neno — pacteHus 3acyLuiMBbiX MeCT 0OuTaHua (HanpuMep, NoaynycCTbiHb U
nycTbiHb). X nnucTbs nMbo Menkue, NMOO BUAOM3IMEHEHbI B KOMOUYKM (KAKTyC) MNK MACUCTbIE
obpazoBaHus, HaKanMBaoLwue Boay npo 3anac (anos). B nobom cnydyae takue nnCTba ucna-
PAIOT Masio BOAbI.

MNpakTuyeckas yacTb

Llene pabomei: BbiacHUTb KaK BIMSET, NOMMB PACTEHUA HA KOMMYECTBO MCMapseMOn BO-
abl.

O6opydoBaHue u mamepuansbl: KOMMNbIOTEP C MPOrpamMMHbIM obecrnedyeHneM, U3Mepu-
TenbHbliM UHTEpdenc, aatumMk TeMneparypsbl, 4ATYMK BAAXKHOCTH.

YcTaHOBKa napamMeTpoB U3MEPEHUM:

* 4acToTa — KaXKAylo CeKyHay;

 3amepbl — 1000.

Xop pabortbi:

1. Moarotosbre KIK (vnu MNMK) ons npoeegenuns onbita.

2. Opetb uennocaHoBbIM NaKeT Ha cnatUUIIOM, NOMECTUTb Tya AATYMKK TeMnepaTypsbl
W BIAYKHOCTW U MNJIOTHO 3aBsA3aTb MakKer.

3. MNMpoBecTn U3MepeHUa TemnepaTypbl U BNAXKHOCTU, KOraa 3eM/s B rOpLUKE C pacTeHUEM
cyxas.

4. MNpoaHanusnposaTtb Nosy4YeHHble AaHHble. Pe3ynbtatbl M3MepeHuit 3anuwmnTe B Tabnuuy.
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5. MNonutb pactenus, BbIIMB 2 NUTPa BOABI.
6. MpoBecT U3MepeHus TemnepaTypbl U BAAKHOCTU NOC/IE NOSUBA.
7. MNMpoaHanuanpoeatb NosyyeHHble faHHble. Pe3ynbtathl M3MepeHuit 3anuwnTe B Tabnu-

uy.
8. Cpoenatb BbiBOABI.
Pe3ynbraTtbl usmepeHuit/HabnopeHuim
Temnepatypa 1 Bna)KHOCTb BO3ayXa A0 U nocsie nonuea (okono 15 yac)
BnaxkHocTb BnaxkHocTb
Temneparypa okono | Temneparypa okono
Bpems BO3AyXa OKONO BO34yXa OKOJO
pacTteHus pacTeHus nocne no-
(c) o nonusa (°C) nuBa (°C) pacTteHus pacTteHua nocne
A Ao nonusa (%) nonuea (%)
0
300
600
900

9. CchopmynupyiiTe BbIBOAbLI NO BOMPOCAM:

— Kak BnvserT, nonue Ha MHTEHCUBHOCTb UCMAPeHWs BOAbI Y pacTeHus?

— 3aueM pacTeHue ucnapsiet sogy?

— Yem 06ycnoBneHa HeNPepbIBHOCTb BOCXOAALLETO TOKA BOAbl Y PAaCTEHWUI?
— B kakux npoueccax u3HeneaTeNnbHOCTU pacTeHWi y4acTByeT Boaa?

JlabopatopHasa pa6ora Ne 4
«TypropHoe cocTosiHUe KNEeTOK»

TeopeTuueckas 4yactb

Typrop — HanpsiKEHHOE COCTOsHME KIeTOYHOM 060/104KK. OH 3aBUCHUT OT cofepyKaHus BO-
Ibl B KNleTKaxX. YMeHblUeHMe KOIMYeCTBa BOAbl B KIeTKax BeAET K MOHMXKEHUIO Typropa, U B pe-
3y/ibTate 3TOro PacTeHUs CTAHOBATCA BAMbIMU, YBALLLIMMM.

Ha copepkaHuu B KneTkax BOAbl CKa3blBAETCSA KOHLEHTPALUMA PACTBOPEHHbIX BELLECTB B
oKpyKatowlen BogHown cpege. NMpu KoHUeHTpauumn conen, caxapos U APYrux BELLECTB, PaBHOM
MX KOHLEHTpaLMK B uuTonnasme (M30TOHUYECKOM), Typrop noaaepKuBaetcs Ha dusmonoruye-
CKM ONTUManbHOM ypoBHe. [1py NOBbILEHHOW KOHLEHTpPALMKU CONnen (rMnepToHUYECKom) Typ-
rop ocnabesaeT, Npu NOHMKEHHOM (rMMNOTOHUYECKOW) — MOBbILIAETCS.

Typrop vmeeT 6obLIOe 3HaYeHUEe ANs XKU3HW pacTeHnid. OH onpeaenseT ynpyrocTb KNeTok
M TKaHeW B3pOC/IbIX pacTeHMM, NPOPOCTKOB, MOAAEPKMUBAET SIUCTbA U APYr1e opraHbl pacTeHus
B TYPreCLeHTHOM COCTOSIHMM, M obecnednBaeT onpeaenéHHoe NosoXKeHWe B NPOCTPaHCTBE.

MNpakTuueckas yacTtb

Llene pabomei: BbISCHUTb 3aBUCMMOCTb TYPrOPHOrO COCTOSIHUSA OT KOJIMYECTBA BOA, B K/eT-
Kax.

O6opydoBanue u mamepuanei: UMPPOBON AATYMK 3I/EKTPOMPOBOAHOCTHU, Boaa, 1 M
pacTBOp XN0OpMAA HaTpus, NPOBMPKHM, LUTATUB, XMMUYECKWUE CTaKaHbl, punbTpoBanbHas byma-
ra, HOX UM CKanbmnesib, JIMHENKA WKW LUTaHTeHUMPKY/b, NPeAMETHbIe CTEKNA, MOKPOBHbIE CTEK-
na, npenapoBasibHble UMa, MUHLET, CMMPTOBKA, CMIUYKKU, MUNETKA, METU/IEHOBbIA CUHWUI, DUNb-
TpoBanbHas bymara, MMKPOCKOT, NPOPOLLEHHbIE CEMEHA WK JIYKOBMLbI C KOPELLKaMM.

TexHuka 6e3onacHocTH
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1. MNepepn Hayanom paboTbl ocBobOaUTE paboyee MECTO OT MOCTOPOHHUX MPEAMETOB.

2. Cobntopaite OCTOPOXKHOCTL Npu paboTe C NnpenapoBasibHbIMK UMamMu, NPeAMETHLIMU U
MOKPOBHbIMU CTEKNAMU BO U36eXKaHWe YKOIOB M NOPe30B..

3. He ponyckaiTe nonafaHus Kpacutensa Ha KOXy, rnasa v ogexay.

4. Cobntogante npaeuna paboTbl CO CMMPTOBKOW BO M3bexkaHWe OXKOroB.

5. NpuctynaiTe k pabote TonbKO TOraa, Koraa ybeaurech B UCNPABHOCTU MUKpPOCKoMa. Tou-
HO BbINOJIHAWTE yKa3aH1sA yuuTensa npu pabore C HUM B OTHOLLIEHWM NOPSAAKA AEUCTBUN.

6. Mo okoHuyaHuK paboTbl NpuBeaMTe B NOpPsAAOK pabouyee mMecTo.

Xop, paboTbi:

1. U3 makotnm knybHa Kaptodens BblipeXbTe [ABa OOMHAKOBLIX Opycoyka pasmMepom
50X5X5 MM 1 TOYHO U3MepbTe UX OJINHY.

2. MoprotoebTe ABa XMMUYECKUX CTakaHa. B oauH HaneiTe uncTyto Boay, a BO BTOpOM —
1 M pacTtBOp xnopuaa HaTpus (noBapeHHas Cosb).

3. M3MepbTe 3/1eKTPONPOBOAHOCTL BOAbLI U PacTBOpPa MOBAPEHHOW CONU C NMOMOLLbIO Lnd-
POBOrO AaTyMKa 3/1EKTPOMNPOBOAHOCTH.

4. OguH 6pycouek KapTodens (obpasey, 1) nomecTute B NPOOUPKY C BOAOK, a BTOpoK (06-
pasey 2) — B 1 M pacTtBop xnopuaa Hatpus.

3. Yepes 20—30 MuH BbiHbTE BPYCOYKM U3 NPOBUPOK U 0BCYyLLIUTE Ha hunbTpoBanbHOMU By-
mare.

4. BbipeskbTe U3 KapToens TpeTuin bpycodek Takoro ke pasmepa. OH NOCNYKUT KOHTPO/Ib-
HbiM 06pasLOM B BaLLEM OfbITE.

5. CpasHuTe ynpyrocTb Tpéx 06pa3LoB 1 pe3ynbTathl BHECUTE B Tabnuuy.

6. U3mepbTe, a 3aTeM CpaBHUTE AJIMHY OPYCOYKOB M pe3ysbTaTbl BHECUTE B Tabnuuy.

7. Mo pesynbTataM M3MepeHUn caenamTte BbiBOL, KAKOM TWM pacTBopa (rMnoTOHUYECKUH,
M30TOHUYECKMH, TMNEPTOHUYECKWUI) HAXOAMICA B KaXKaon npobupke.

8. Mepeneiite cogepykumoe NPOOUPOK B ABa OTAE/bHLIX MaseHbKUX CTakaHa W u3mepbTe
3/1EKTPOMNPOBOAHOCTb B HUX. [laHHble BHECUTe B Tabnuuy.

9. Mo paHHbIM TabAKLBI paccuUTanTe M3MEHEHUE 3/IEKTPONPOBOAHOCTU B 0OOUX CryYasX.

BaxHo!

B Hauane paboTbl HEO6XOAMMO MPOKOHTPONMPOBATL TOYHOCTb U3MEPEHNUA BPYCOUKOB
U3 KNy6Hs KapTodens, YTobbl B fJanbHEWLLIEM Pa3/IMUUA B AJIMHE OblIM XOPOLLO 3aMETHbI

Cnepyet 06paTuTb BHUMaHWE YHEHUKOB Ha TOM, 3a4eM Obin B3AT TPETUIM OpycoYeK Kap-
Todensa ana KoHTpons (06beKTMBHOE CpaBHEHWE TYPrecLeHTHOro COCTOSIHMUS), noyYemy
TpeTuit Bpycok Obin BbipesaH He cpasy, a Moc/ie NPOBEAEHNUSA OmbITa, Nepes CaMbiM CPas-
HeHueM (4ToObl NPeaoTBPaTUTL MOTEPIO Typropa U3-3a BbiCbIXaHWs).

Ecnv B WKone pocrtatoyHoe KONMYeCTBO AATYMKOB 3/IEKTPONPOBOAHOCTH, TO AAHHbIe
no AnvHe obpasLoB B Tabnnuy He 3aHOCATCS, MOCKOJbKY BbIBOABI O TUME pacTBOpa MOX-
HO caenartb MO U3MEHEHUIO 3NEKTPONpPoBOAHOCTU. B aToM cnyyae BpeMs onbiTa MOXHO
yMeHbWwKTb 0 10 MMH, BOCTATOYHbIX A1 USMEHEHUS NoKasaTensa 3/1eKTPONPOBOAHOCTMH.
ONeKTPONpOBOAHOCTb BO3pAcTaeT MpU MUCMONb30BaHUKU FMMOTOHUYECKOro pacTBopa M
yMeHbLLAeTCs B pacTBoOpe rMnepTOHUYECKOM, OCTaBasiCb HEM3MEHHOW — B M3OTOHUYe-
CKOM.

Ecnu B WwWKone HegoOCTaTOYHO AATUYMKOB 3N1EKTPONPOBOAHOCTH, TO PEKOMEHIYeTCA UC-
Nosb30BaTb OAMH AATYMK B AEMOHCTPALMOHHOM BapuaHTe, a OCTajibHble ydeHue OyayT
onpeaensTb TOIbKO U3MEHEHWE YNPYrocTh U ASIMHbI 06pa3LoB.
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Pesynbratbl uUamMepeHuin/HabnwopeHuim

Mokasarenu O6pasey 1 O6pasey 2 KoHTponb
rMNOTOHWUYe- rMnepToHuYe-
Tun pactBopa o o —
CKUK CKUK
N3meHeHue ynpyrocTu
[OnvHa B Hayane onbita, MM 50 50 —
[nvHa B KOHUEe onbiTa, MM 50

N3meHeHWe AanHbI, MM —

JNeKTpOonpOBOAHOCTL B Havyasne
onbita, MKCM

JNeKTPONpPOBOAHOCTb B KOHLIE
onbita, MKCM

N3meHeHune ANEeKTPONpOBOAHOCTHU

10. CchopmynupyiTe BbIBOAbI MO BOMNPOCAM:

— OcTanncb nv nNepBbii M BTOPOM OPYCOYKM B TYPreCLLEHTOM COCTOSIHUM U noyemy?
— Kak TypropHoe faBneHue 3aBUCHT OT KOSIMYECTBA BOAbI B KNETKax?

— Kak TypropHoe paBneHuve 3aBUCUT OT KOHLEHTPALMK COMel B OKpy»KatoLLen cpeae?

KoHTponbHble Bonpocbl no Teme

1. MoueMmy B >KapKue NIeTHUE OHWU JINCTbA Pa3HbIX PACTEHWUM, HaNpMMep, OrypLoB, NOMUALO-
poB, yBAAaoT?

lpaBunsHelli omBem:

1) B >KapKyto noroay yBe/siM4yMBaeTCa UCNapeHue, U KIETKU JIMCTbEB PacTeHUI TepPSIOT BOAY;

2) yMeHbLUEHWE KOMIMYECTBa BOAbI B K/IETKAX MPUBOAWT K CHUXKEHUIO TYpropa, 4To Bbiparka-
eTCA B YBAAAHWUM JIUCTHEB.

2. [MoyeMy yBAZaOT pacTeHUA NpU 3aCONEHUN NOYB?

lpaBunsHelli omBem:

1) Npu 3acoseHnn NOYB NOBbLILIAETCA KOHLEHTPALMA CONeN B OKpY»KaloLLeW BOLHOU cpene
CTAHOBWTCS rMNEPTOHMYECKOM, M BOAA U3 KOPHEW HAauYMHAET NoCcTynarb B MOYBY;

2) noteps BOAbl KOPHAMW HapyLUAeT BOCXOAALLMIA TOK BOAbI MO BCEMY pacTeHuto, KoTopoe
MOCTOSAHHO TepsieT BoAy Ha (hOTOCUHTES U TPAHCNUPALMIO;

3) yMeHblLLUeHMe KOIMYEeCTBa BOAb! B KIETKaX NPUBOAWT K CHUXXEHMIO TYypropa, 4To Bbipayka-
€TCsa B yBALAHWUMU pPaCTEHUS.

3. Typrop npeacrasnset cobowm

a) Pa3HOBUAHOCTb OCMOTUYECKOro AaB/IeHUs

6) pesynbTar 4eMCTBUA COCYLLMX CHUJT

B) HanNpPs>KEHHOE COCTOSIHWE K/IETOYHOW 060SI0UKM

r) U3mepsieMbli YypOBEHb OCMOTUYECKOIO AAB/IEHUS

lpaBunsHelli omBem: B.

95



JlabopaTopHan pabora Ne 5

«3HauyeHMe KYTUKYJibl U NPOOKM B 3aLMTE PACTEHUN OT UCMAPEHUA»

TeopeTuueckas yactb

KyTukyna — 310 6eccTpyKTypHbI C/IOW, CEKPETUPYEMbIN 3MUAEPMUCOM U MOKPbIBAIOLLMIA
ero. OH cocTouT maBHbIM 06pPa3oM M3 BOCKONOAOOHOro BELLECTBA KYTMHA, HEMPOHULAEMOro
AN5 BOAbI U ra3oB. YacTMuHas NpoHMLAEMOCTb A8 HUX KYTUKY/Ibl B LE/IOM 0ObACHAETCA apy-
rMMu e€ KomnoHeHTamu. OBbIYHO YeM OHa TOJLE, TEM HUXKE MHTEHCUMBHOCTb KYTUKYNAPHOM
TpaHcnupauun. Ecnv oHa ToHKas, Kak, Hanpumep, y HEKOTOPbIX NanoOpPOTHWKOB, TO pacTeHue
MoXKeT TepsATb yepe3 Heé 30—45% Boabl. BepxHsas NoBepXHOCTb IMCTbEB ABYAOSbHbIX, 06y
yaemas MpsAMbIM COJIHEYHbIM CBETOM W OObIYHO CU/IbHEE, YEM HUXKHAA, obayBaemas BETPOM,
4acTo NOKpbITa U Bonee TONCTbIM COEM KyTUKYbl. BockonogobHble KOMMOHEHTLI 3TOrO C/ios
(BkNtoYas M COBCTBEHHO PACTMTENbHBIM BOCK) MOFYT MPAKTUYECKM MOJSTHOCTbIO OCTAHOBMUTb KYy-
TUKYNAPHYIO TpaHcnupauuio. Kpome Toro, nnCTbss C TONCTOM KYTUKY/IOW OBbIYHO rnagkue u
6necrawue, T. €. OTPAXKAOT OOJIbLLE COTHEYHOTO U3TyHEHWUS M MEHbLLIE HarpeBatoTCs.

[nsa BbIACHEHMSA 3aLLMTHOM PONK KYTHKYSIbl U MPOBKM MOXKHO B3ATb KNyOHM KapTodens, no-
KpbITble MPOOKOBOW TKaHblo, M AGMOKW, MOKPbITbie KYTUKYNoW (1Mbo ogHONETHWE M ABYX-
TpéxnetHue nobern ogHOro BUAA pacTeHUM ofMHaKoBble No Macce). Betku nyuywe pesarb Ha
KYCKW onpeaenéHHoro Bo3pacra, OAMHAKOBble Mo Macce v napadMHOM 3anavBarb Cpesbl.

MNpakTUueckas yacTtb

Llene pa6bomei: BbISICHUTb POJb KYTUKY/bl U MPOOKKU B 3aluuTe OT UCMAPEHUs BOAbl C MO-
BEPXHOCTM KOpPHEK, Noberos v KnybHen.

O6opydoBaHue u mamepuanel: aBa CBEXUX A0M0Ka M ABa KNybHA Kaptodens, Bechl,
HOX, MONIM3TUNEHOBbIE NULLEBbIE NaKeTbl, JATYMK OTHOCUTENBHOW BNAYXXHOCTU BO3AyXa.

TexHuka 6e3onacHocTH

1. MNepepn Hayanom paboTbl ocBObOAUTE paboyee MECTO OT MOCTOPOHHUX MPEAMETOB.

2. Cobntopaite OCTOPOXKHOCTb Npu paboTe C NnpenapoBasibHbIMK UMMamMu, NPeAMETHbIMU U
MOKPOBHbIMU CTEKNAMU BO U36eXKaHWe YKOOB M NOPe30B.

3. He ponyckaiTe nonagaHus Kpacutensa Ha KoXy, rnasa v ogexay.

4. Cobntogante npaeuna paboTbl CO CMMPTOBKON BO M3bexkaHWe OXKOroB.

5. Npuctynaiite k pabote TonbKo TOraa, Koraa ybeaurech B UCNPABHOCTU MUKpPOCKoMa. Tou-
HO BbINOJIHAWTE yKa3aH1sA yuuTensa npu pabore C HUM B OTHOLLIEHWM NOPSAAKA AEeUCTBUN.

6. Mo okoHuyaHuK paboTbl NpuBeanTe B NOpPsAAOK pabouyee mMecTo.

Xop, paboTbi:

1. Bo3bMuTe no ABa NpMMEPHO OAMHAKOBbIX MO Macce KNybHsa Kaptodensa u abnoka. Mo
OAHOMY M3 HUX OYUCTbTE, TO ECTb CHUMWUTE CJIOM NMOKPOBHOM TKAHW HOXOM.

2. N3amepsbTe ¢ nomoLbio UM pPOBOro AaTtymKa BNaXKHOCTb BO34yXa B MoMelleHun. BHecute
JaHHble O BNAXXHOCTW B Hadyase onbiTa B Tabnuuy (ogMHakoBas ans ecex obpasuos).

3. PackpoiiTe NofiMaTUNEHOBbIM NaKeT U NOMECTUTE B HEro nepeblii 0OpaseL, U BKIIOYEH-
HbIM LMPOBOM AATYMK OTHOCUTENIbHOM BAIAYKHOCTU BO3ayXa.

4. 3aKpoWTe NaKeT U BblAABWUTE U3 HErO BO3AyX, a 3aTeM repMeTU3MpynTe MakeT, nepess-
3aB €ro Pe3vHKOM, LUMNaratoM MM CKOTYEM.

5. Yepes 5 MUH oTMeTbTE NMOKa3aHWA AaTuymKa U BHECUTE UX B Tabnuuy.

6. MNostopwute nyHKTbl NN2 3—5 ans octanbHbix 06pa3LoB.

1. PaccuvTaiite Ha CKONMbKO MPOLIEHTOB BO3POC/a OTHOCWUTENIbHAs BMIAYKHOCTb BO3Ayxa B
Ka)OoM nakere.
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BaxHo!

Ecnu konnyectBo paTyMKoB NO3BONAET, MOXKHO CAeNaTh U3MepPeHUsi OLHOBPEMEHHO BO
BCeX YeTblpéx naketax. Ecam gatumkos HeMHoro, To LenecoobpasHo pasfenvTb Knacc Ha
rpynnbl no 4—5 yenosek Ha Bpems paborbl.

Pesynbrartbl u3amepeHui /HabniogeHnm

OTHOCUTENbHAA BNAXXHOCTb BO3AayXa

Uccnenyemebie o6pazupi B Hauasie onbITa, B KOHLLE OMNbITa,

usmeHenue, %
MM.pT.CT. MM.pT. CT.

OuuweHHoe 8610Ko

OunweHHbIN KapTodens

HeouunweHHoe s6n0ko

HeouuweHHbI kapTodens

8. CdhopmynupyiTte BbiBOAbBI MO BOMpPOCaM:
— Kakoe 3HaueHHe UMeIoT KyTUKyna 1 npobKa B CMapeHnn Boabl pacteHnem?
— Kakas nokpoBsHas TKaHb B 60bLUeN CTENEHNU BAUAET Ha UCNapeHue BoAbl pacteHnem?

JNaboparopHas pabora Ne 6

«06Hapy>eHne HUTPATOB B JINCTbAX»

TeopeTuueckas 4yactb

A30T nMeeT 6onbluoe 3HadYeHWe B XKM3HWU pacTeHnid. OH BxoauT B cocTaB 6enikoBbiX Be-
LLLEeCTB, IMNOMUAOB, HYKIEUHOBBIX KUCOT, XJopodunia U Apyrux BaXKHbIX OpraHU4ecKkux coe-
AWHeHWW. A30T NocTynaeT M3 Mo4YBbl B OCHOBHOM B BUMAE HUTPATOB M conier aMMoHus. Conu
A30THOW KUCNOTbI (HUTPaTbI), NOCTYNas B KOPHU PacTEHUM, BOCCTAHAB/IMBAIOTCS B KUBbIX K/eT-
Kax KOpHA 0O aMMuaKka M, CBA3bIBAsACb C KETOKWUC/I0TaMK1, 06pasytoT aMUHOKWUCIOTbI, KOTOpble
3aTeM MOTYT WCMOb30BaTbCA HA NocTpoeHue benkoe. OAHAKO YacTb HATPATOB C BOAHLIM TO-
KOM MOXET NogHUMaTbCS B NINCTbA. B nncTbax nponcxoaut hoToXMMUYECKoe BOCCTaHOB/IEHHE
HWUTPATOB U JAesibHeNLLee ero BKOYEHUE B CUHTETUYECKME NPOLECChI.

OnbiT TpebyeT noarotosku. MNonoBrHy noberos 3a AeHb A0 NpoBeaeHUsA paboTbl Heobxoau-
MO cpe3atb (/IMWNTb KOPHEBOrO MUTAHKA) U NOCTaBUTb B BOAY Ha cBeTy (415 pUTOXMMUYECKO-
ro BOCCTaHOBMIEHUS HUTpaTOB). Bropyto nonoeuHy noberos cpesatoT HeNocpeacTBEHHO nepes
OMbITOM.

MpakTuueckasa yactb

Llenoe pabomel: 06HapY>KUTb HUTPATbI B JIMCTbAX PACTEHMI M OMNPEeAeUTb UCTOYHUK MX MO-
CTynieHus.

O6opydoBaHue u mamepuansi: Nobern KOMHaTHbIX pacTeHWi (6anb3ammnHa, CUHIOHMYMa
UK BbICTPOPACTYLLMX BULOB CEMEMCTBA KOMME/IMHOBbIE — TpaAecKaHuuu1, 3ebpuHbl, ceTkpea-
31M), CTyMNKa C NeCTUKOM, HOXHWLbl, BOPOHKA, MapAs UK OUHT, XMMUYECKUIM cTakaH Ha 50 mn,
LUM(POBOM AaTYMK KOHLLEHTPaLMK MOHOB, 3/IEKTPOA, HATPAT-aHUOHOB, 3/1EKTPOA CPABHEHUS.

TexHuka 6e3onacHocTH

1. MNepepn Hayanom paboTbl ocBoboaUTE paboyee MeCTO OT MOCTOPOHHUX MPEAMETOB.

2. CobntopaiTte OCTOPOXKHOCTL Npu paboTe C NnpenapoBasibHbIMK UMMamMu, NPeAMETHbIMU U
MOKPOBHbIMU CTEKNAMU BO U36eXKaHWe YKOOB M NOpPe30B..
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3. He ponyckaiTe nonagaHus Kpacutensa Ha KOXy, rnasa v ogexay.

4. Cobniogante npaeuna paboTbl CO CMMPTOBKON BO M3bexaHWe OXKOroB.

5. NpucTynaiTe k pabote TonbKo TOraa, Koraa ybeaurech B UCNPABHOCTU MUKpPOCKoMa. Tou-
HO BbINOJIHAWTE yKa3aHWsA yuuTensa npu pabore C HUM B OTHOLLIEHWM NOPSAAKA AEUCTBUN.

6. Mo okoHuyaHuK paboTbl NpuBeanTe B NOpPsAAOK pabouyee mMecTo.

Xop, paboTbi:

1. Otaenute nUcTbA OT Noberos, a 3aTeM C NOMOLLbIO HOXKa Ha MOAAOHE WJIU CreLUanbHOM
JOLLLeYKe MESIKO MOPEXbTe JIMCTOBbIE MIACTUHKU U YepEeLLKU CBEXeCPe3aHHOro pacTeHus Tak,
4TOObI 3aMNOSIHUTL CTYMNKY Ha ABe TPEeTH.

2. Pasmenute obpasel, B CTynKe Ao KalwuueobpasHoW Macchl.

3. Ynoxute KycoK Map/nu, CTOXXeHHbI BABOE Ha BOPOHKY, YCTAHOB/IEHHYIO Haf, CTaKaHOM.

4. MNepeHecuTe KalmMLy Ha Mapslo M OTOXMUTE e€, cCOBpaB «y3e/IKOM» YeTblipe KOHLA Map-
m.

5. Ecnu cnoii pactuTenbHoro coka nonyymncs MeHee 2 cM, NOBTOpPUTE AEUCTBUA CHavana.

6. MNpucoeamHute K AaTt4MKy MOHOB DNIEKTPOL HUTPAT-AaHUOHOB M 3/IEKTPOA CPaBHEHMSA, a
3aTeM NOAK/IOYMTE AATYUK K PErUCTPATOPY AAHHbIX.

7. OnycTuTe B CTaKaH C COKOM JIMCTbEB 3NEKTPOAbI, NPOU3BEAUTE MATb U3MEPEHUI U BHE-
cuTe AaHHble B Tabnuuy.

8. lMoeTtopute pgercteua NeNe 1—7 ¢ nUCTbAMM pacTeHUs, BblAEPXKAHHOIO B TEYEHUE CYTOK
Ha BOAHOM MUTaHWUM.

9. Paccuutaiite cpegHee apudMeTUYECKOE KOHLEHTPALMK HUTPATOB Ans o6oux npob coka
M CPaBHWTE NOJyYEHHbIE 3HAYEHUS MeXay COOOoM.

BaxHo!

MoMnMo nob6eros MOXKHO MCMONb30BaATb JIMCTbA PACTEHWUM C YKOPOUYEHHbIMK noberamu
(xnopodutym, apumuoncuc, Hecdposienuc), a BMECTO KOMHATHbIX pacTeHUH — U Npuob-
PETEHHYIO 3e/eHb (canar, neTpyLuKa, yKpon) IMb0 MCTbs CeNbCKOXO3ANCTBEHHbIX pacTe-
HWW, NPUHECEHHbIE YYEHUKAMMU.

[na yckopeHus noarotoBMTENIbHOM YacTu paboTbl yuUTENb MOXKET Ha rnasax Kjacca
U3MeNIbYMTb IMCTbA B BneHaepe U pasparb yYeHUMKaM roToBylo Kaluuuy Mbo cpasy oTka-
TbI COK IMCTbeB. B 3TOM ciyyae Ha ypoke MoXKeT ObiTb BbiNOSIHEHA BTOpas naboparopHas
pabota n1bo uccrenoBaHO HECKOMBKO BUAOB PacTEHUH.

Pesynbratbl uamepeHuin/HabnopgeHun

KoHueHTpauus HuTpaToB, monb/n Cymma, Cpennee,

1 2 3 4 5 Mosb/n Monb/n

Uccnepyembie o6pasubl

CBe>Kecpe3aH Hbl€ NNCTbA

Bbl,ﬂ,ep)KaHHble NNUCTbA

10. Cdopmynupyiite BbiBOAbLI NO BOMPOCAM:
— Kakoe 3HauyeHve UMEeIOT KyTHKyna 1 NpobKa B UCNapeHnu BoAbl pacTeHUeM?
— Kakas nokpoBHas TKaHb B O0/ibLUei CTeNeHU BAUAET Ha UCNapeHWe BoAbl pacTeHnem?
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OUEHKA ®U3UOJIOTUHECKUX PESEPBOB
CEPAEYHO-COCYOUCTOU CUCTEMDI

Ljens: 03HaKOMWUTLCSA C METOAAMM OLEHKU COCTOAHUA CEPAEYHO-COCYANCTON CUCTEMDI.

3adayu:

— OUEHWTb pe3epBbl cepaua Mno onpeaeneHnio CUCTONIMYECKOTO U MUHYTHOro o6béMa B

nokoe 1 nocne hrUsn4eCcKon HarpysKu;

— OLEHMWTb YCTOMUYMBOCTb K MTMMOKCHU, UCMONb3Ys NPoby C 3a4epyKKOM AbIXaHUs;

— OLEHWTb COCTOSIHUE KapaMOpecnupaTopHON CUCTEMbI, MCMOJb3ys NPoby C 3aepyKKOoM

AbIXaHWS;

— OLEHMWTb COCTOSIHME KapAMOPEeCnMPaToOpPHOMN CUCTEMbI, UCNoNb3ys Npoby KpemnTtoHa.

TeopeTuueckas yactb

TpaHcnopTHas posib CUCTEMbl KPOBOOOPALLLEHMS UMEET BayKHOE 3HadeHue a/1s obmeHa Be-
LLECTB U 3HEPrMM Kak B MOKOe, TaK W Npu aBuUratesibHon geatesnibHocTu. Musnonornyeckme uc-
CrleloBaHWsA Hanpas/ieHbl HA BbiSB/IeHWE 3aKOHOMEPHOCTEN AeATeNbHOCTU CepaLa U COCyoB.

KpoeoobpalueHre obecneymsaeT Bce npoLecchl MeTabonM3Ma B OpraHU3Me YesioBeKa u
NO3TOMY SIB/IIETCS KOMIMOHEHTOM Pa3/IMYHbIX (PYHKUMOHA/BHBIX CUCTEM, ONPeaeNAoLMUX roMe-
octa3. BbinonHsas ofHy U3 rmaBHbIX QYHKUMI — TPaHCMNOPTHYIO — CepaeYHO-COCYAMCTas Cu-
cTemMa obecrne4ynBaeT pUTMUYHOE TeyeHne U3NOMIOTMHECKUX U BUOXMMUYECKMUX MPOLIECCOB B
opraHusme uenoseka. K TkaHaM 1 opraHam no KpOBEHOCHbIM COCyAaM AOCTaB/AOTCA BCE He-
obxoammble BellecTsa (6enku, yrnesoabl, KUCOPOA, BUTAMUHbI, MUHEPasibHbIE COMM) U OTBO-
AATCA NPOAYKTbl OOMeHa BELLECTB M YIIEKUC/IbIN ras.

CeppedHo-cocyamucTas cuctema BbIMOHAET PEryisTOPHYIO M 3aLMTHYIO (DYHKUMKU M B CO-
APYXXeCTBE C HEPBHOM WM ryMOpPasibHOM CUCTEMaMMW UrpaeT BaXKHYIO posib B obecnedyeHun Le-
noctHoctv opraHmama. Cocyaucras cuctema AenuTcsa Ha KPOBEHOCHYIO M IMMaTUyecKyto. ITu
CUCTEMbl aHAaTOMMYECKM M (DYHKLMOHAIbHO TECHO CBSi3aHbl, AOMOMHAIT Apyr apyra. Kpose-
HOCHasA CMCTeMa COCTOWT M3 LIEHTPasSIbHOro opraHa KpoBoobpallueHus — cepaua, putMuye-
CKMEe COKpaALLEeHMs KOTOPOTro AAOT ABUXKEHME KPOBM MO COCyAaM, U caMmmx cocynos. Jlumdaru-
yecKas cucTemMa COCTOMT U3 NMMEATUYECKUX COCYAO0B, Y3/10B U MPOTOKOB.

BakHelwel xapaKTePUCTMKOW NPOU3BOAMTENIbHOCTM CepAaua ABMSETCA CUCTONMYECKUN
06bEM, XapaKTePUCTUKOM KOTOPOro AB/IAETCA apTepuasibHOe AaB/ieHUeE.

3anomHure!
ApmepuaneHoe 0aBnenue — 3mo daBneHue kpoBu B kpynHeIX apmepusx YesnoBekxa.
Cucmonuyeckuii 06v€M — 3mo kosuyecmBo KpoBu, BwibpacsiBaemoe xenyooykamu

cepoua npu 0OHOM COKPAULEHUU.

9710 UHTepecHo!

ApmepuansHoe daBneHue BnepBoie 6bi10 usmepero 8 1733 200y aHanulickum ecmecmBou-
cneimamenem CmegeHom Xelincom. Bo 88ederHoli 8 apmeputo nowadu cmekisHHOlU mpybke
OH 3a¢pukcupoBan nodwvém KpoBu Ha 8 ¢pymoB u 3 drolma Beiwe ypoBHs neBo2o xenyooyka
cepoua. B daneHeliwem y4€HbIl HEOOHOKPAMHO NOBMOPSAI 3Mom 3KCNepuMeHmM HA PA3HbIX
)uBomHeix. Emy yoanoce usmepume 0aBneHus 8 nepugpepuyeckux apmepusix u BeHax u, no-
Budumomy, Oaxxe 8 nézo4Hol apmepuu, nockoneKky uzBecmHo, ymo CmegpeH Xelinc BnepBole
usmepun memnepamypy «kpoBu B nézkux». JomxkHo 6bi1o npotimu okoso 100 nem, ymobel
3KkcnepumeHm Xelica HAWEN npuMeHeHUe 8 npakmu4eckol MeOUyUHe.

KaH Jlyu MNyaszelne 8 1828 200y 05 npsmozo usmepeHus daBneHus 8 apmepuu xuBomHo-
20 NpuMeHUN pmymHsild MOHOMEMpP, no30Hee ¢usuonoe Kapn J/llodBue, coeduHuB ezo ¢ 08uxy-
wumcs 6apabaHom, BnepBuie 3anucan nyssbcupyrouwyto KpuByro apmepuansHo2o 0aBreHus
(cchuemozpammy). [Mpubop 6611 aBmopom Ha3BaH kumozpagom u 8 medeHue MHO2uX nocie-
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Oyrowux 1em Cayxusi oCHOBHbIM cpedcmBom 0715 peaucmpayuu PasaudHbIX pu3UOI02UHECKUX
npoueccoB. C smozo BpemeHu 6epym Ha4Yano cghuemozpaguyeckue Memoosbl peaucmpayuu 2e-
MOOUHAMUKU.

Pasnuyalot gBa nokasarens apTepuanbHOro AaBleHUs:

Cucronuueckoe (BepxHee) aptepuanbHoe aaenenue (CI) — 3to ypoBeHb faBneHus Kpo-
BM B MOMEHT MaKCMMasnbHOro COKpaLLleHWUs cepaua, XapakTrepusyeT COCTOssHME MUOKapaa ne-
BOro >kenypo4yka u pasHaetca 100— 120 mm pr.cr.

Ouactonuueckoe (HWxHee) aptepuanbHoe pasneHue ([J1) — 3To ypoBeHb AaBneHus
KPOBM B MOMEHT MaKCMMasbHOro pacciabneHuns cepaua, xapaktepmsyeT cTerneHb TOHyca apTe-
pyasnbHbIX CTEHOK U paBHsAeTcsa 50—80 mm pr.cT.

3anomHure!

KpoBaHoe daBnenue — daBneHue, komopoe kpoBb okasviBaem Ha cmeHKU KpoBeHOCHbIX
cocyooB, unu npeBelweHue daBneHus xuokocmu 8 kpoBeHocHoU cucmeme HaO ammocgep-
HeiM. Boeidensiom cnedyrowue Budel kpoBsHozo 0aBneHus: BHympucepoeyHoe, KanuiispHOe,
BeHo3sHoe.

ApTepuanbHoe OaBfieHne U3MepaeTcs B MUIIMMETPax PTYTHOro ctonba, COKpalLleHHO MM
pT. CT. 3Ha4YeHWe BeNMYMHbI apTepuanbHoro aaenexHusa 120,/80 o3Havaert, 4To BEIMYMHA CUCTO-
NMyeckoro aaeneHus paeHa 120 mm prT. CT., a BeIMYMHA AUACTONMYECKOrO apTepuanbHOro Aas-
nexus paeHa 80 MM pT. cT. Pa3HoCTb Mexxay BeIM4MHAMKU CUCTONIMHECKOTO U A MACTONIMYECKOrO
JaBneHuM HasbieaeTca nynbcoBbiM gasneHunem (M4). OHo nokasbiBaeT, HACKONbKO CUCTOJIMYE-
CKOe [aBfieHWe MNpeBblllaeT AUACTONIMYECKOE, YTO HEOOXOAMMO ANl OTKPbLITUA MOYNYHHOrO
KnanaHa aopTbl BO BpeMsa cuctosnbl. B HopMe nynbcoBoe aaBneHne pasHo 35—55 mm pr.cr.

BenununHa KpoBSHOro faBneHUsA 3aBUCUT OT TPEX OCHOBHbIX (haKTOPOB:

* 4acToTbl U CW/bl CepAEYHbIX COKPaLLEHWN;

*  BeJIMYMHbI NepudeprUyecKoro CONpPOTUBNIEHUSA, T. €. TOHYCa CTEHOK COCYAOB, IMaBHbIM

06pa3om, apTepuon 1 BEHY,

* 06bEMA LUMPKYIMPYIOLLEN KPOBM.

ApTepuanbHoe [aBNieHWE 300POBOMO YE/IOBEKA ABNAETCA BEIMYMHOMN [OBOJIbBHO MOCTOSAH-
HOM, OAHAKO OHO BCerga noagepraeTca HebonbwmM KonebaHWsAM B 3aBUCMMOCTH OT a3 aes-
TeNIbHOCTU cepaua v apixaHns. KpoBonoTtepu BeayT K CHUXEHUIO KPOBAHOIO AABNIEHUS, a nepe-
nuBaHue 60MbLIOro KONMYECTBa KPOBM MOBbLILLAET apTepuanbHoe AaeneHune. Benvunna paene-
HWA 3aBMCUT OT Bo3pacTa. Y AeTeil apTepuasibHOe AaB/eHUE HUXKE, YeM Y B3POC/IbIX, MOTOMY
YTO CTEHKM cocynos 6osee 31aCTUYHbI.

ApTepuanbHoe aaBfieHne MOXHO U3MepUTb C MOMOLLbIo npubopa churmomaHomeTpa (To-
HOMeTpa).

CoBpemMeHHble UMbpPOBbIE MNOSyaBTOMATUYECKUE TOHOMETPbI MO3BOMSIOT OrpPaHUYUTHCH
TONbKO HabopoM faaeneHus (40 3BYKOBOro CUrHana), AasbHenlmni cbpoc aaBneHus, perucrpa-
LMIO CUCTONIMYECKOrO M OMACTONIMYECKOrO AABNEHWUs, UHOMAA — MNynbca U apuTMKKM, npubop
NPOBOAMT CaM.

ABTOMaTM4YeCKre TOHOMETPbl CAMM 3aKauMBalOT BO3AyX B MaHXeTy, MHOILA OHWU MOTYT Bbl-
[aBatb AaHHble B UM POBOM BUAe, 415 Nepefady Ha KOMMboTEP UK Ap. NpMbopbl.

3710 UHTepecHo!

Kapn ®@upopdm ucnonezoBan cepuemoepagpuro 015 Henpsmozo usmepeHus daBneHus kpoBu
y yesnoBeka. B meyernuu nocnedyrowux nem kumozpag JllodBuza mHo20kpamHo ycoBepuieH-
cmBoBasncsa. Ha ezo 6aze ImeeH-Xone Mape 8 1876 2. uzzomoBun nnemusmozpagh, komo-
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poili no3Bonsn HenpaMeIM MEMOOOM OnNpedesIsMb CUCMOIUYECKOe U OUACMOJIUYECKOE apme-
puansHoe 0aBnerue (puc. 1). [lnemu3smoepagp — annapam 05 epaguyecko20 onpedesieHus
KonebaHuli 06véma pasnudHbix 4neHoB8 mesna 8 3aB8ucumocmu 21a8HbIM 06pA30M OM cMeneHu
ux kpoBeHanonHeHus. B nocnedcmBuu amom memod nonyyun Ha3BaHue ocyusnomempuye-
CKO20.

l'ycma8B lepmrep 8 1899 200y co3dan cnedyrowee nokoneHue annapama 01 HeuHBa-
3uBHO20 u3MepeHUs apmepuanbHo20 0aBneHus u Ha3Ban e2o moHomempom. Tpems 200amu
paHewe 15 0ekabps 1896 2. 8 TypuHckol 2aszeme «Gazzetta Medica di Torino» 6s6i1a ony6u-
koBana cmames «Un nuovo sfigmomanometro», 8 komopol aBmop Lllunuorne PuBa-Po44u
0ONuUCa/l OPU2UHAIbHLIU MEMOO HENPSAMO20 U3MEPEHUS ApmepuasbHo20 0aBieHus ¢ NOMOWbIo
pmym+ozo cpuemomaHomempa cBoeli koHcmpykuuu. Memod PuBa-Po44u 6611 npedesbHO
npocm. B BenocunedHyro wuHy, onosicbiBarouwyro BepxHIOl mpems naeya u COEOUHEHHYIO C
pmymHeIM cgpueMomMaHomempomM, pe3uHoBol 2pywel, HaeHemasncs 6030yx. PukcupoBanoce
0aBneHue, npu KOMOPOM NPEKPAUW,AIACL Nyabcayus, Ymo coomBemcmBoBano cucmonuyecko-
my O0aBneHuto. 3amem u3 wuHel daBneHue nocmeneHHo cmpaBauBanoce. lepBoie nosBnerus
nynecauyuu coomBemcmBoBanu duacmonudeckomy 0aBneHuro. Y3kas wuHa cozoaBana MHO20
Heydob6cmB u Hepedko u3Bpawana pesysemamesl ucciedoBaHus.

Puc. 1. Mnetusmorpad: 1 — umnunap; 2 — pesnHoBas MaHxeTka; 3 — Tpybka ana coeguHeHus ByTbi-
v ¢ npubopom; 4 — TpybKa ana coeauHeHus npubopa c Kancynoi Mapes; 5 — 6yTbinb Ans Boabl;
6 — 6apabaH kumorpada

Cnegnylowumii BeCcbMa BakHblIi 3Tan B pa3BUTUM METOAOB U3MEPEHUA apTepuanbHOro Aaene-
Hus otHocutcs K 1905 rogy. BoeHHbi Bpay n3 Cankr-lNetepbypra Hukonai Cepreesny Kopor-
KOB, UCMonb3ysa curmomaHometp Pusa-Pouumn, npeanosxkun aycKynbraTMBHbIM MeTo4 onpege-
NEHUS YPOBHS CUCTOJSIMYECKOrO M AMACTONMYECKOro AasneHns. Metog OCHOBaH Ha BbICNYLUM-
BaHWM LLYMOB, BO3HWKAIOLLMX NPW NOCTENEHHOM CTPAB/IMBAHWM BO34yXa M3 Pa3ayTon MaH»KeTbl
(puc. 2). NaeneHune B MaHxeTe, 3aMKCUPOBAHHOE MpPWU NOSIBIEHWE MEePBOro Lyma, COOTBET-
CTBOBA/IO CUCTO/IMYECKOMY AABJIEHUIO, AAB/ieHWE, 3ahMKCMPOBAHHOE MPU MPeKPaLLEHUH Ly~
MOB — [AMaCTO/IMYECKOMY [AAB/IEHUIO.

101



MNnevesan apTepua

MaromeTp

Mpywa

e W [laBneHue KPOBH B NNEYEBOIA apTepum
20 | 150 , CHCTONMYECKOS JlaBneHue B MaHXETKE
DaBneHWe o v
16 | 1251 FTTIAANAAANAART
50| 199 NI THTTERAD L
75| — U U
01 01 [Ovactonnyeckoe ~
JaeneHue
3eyxu KopoTtkoea =-*0+{*{*~-=
-
Bpewms

Puc. 2. amepeHue apTepuanbHoro gasneHusa metogom H. C. KopoTtkosa

Meton Kopotkoea v B HacTosuwee Bpems, cnycta 100 net, ABNsSeTCA OCHOBHbIM METOAOM

onpeneneHnAa aptepunajibHoro gasjeHuA B K/IMHUYECKOM MeguuuHe, WNpPOKO UCNOJ1b3yeMbiM
BO BCeX CTpaHax.

MeTtoauka usmepeHusa aprepuanbHoro aaeneHus no merony Koporkoea
1. Mpuaatb nauneHTy yonobHoe nonoxeHue, cuaa unu nexa. lNepen namMepeHvem naumeHTt
LLO/HKEH OTAOXHYTb B CUASYEM WU JIeXKAYeM NOSIOXKEHUU B TEHEHUU HECKOJIbKUX MUHYT.
2. MMonoxuTb pyKy nauveHTa B pa3orHyToM MOMOXEHUWU TAAOHbBIO BBEPX, MOAOXWUB BaJIUK
NOA, JIOKOTb.
3. Hanoxwutb mMaHXeTKy TOHOMeTpa Ha OOHaKEHHOE MnJiedYo nauueHta Ha 2—3 CM Bbille

nokteeoro cruba TakK, 4TOObI Mexxay HUMU npoxogun 1 nanedu. ﬂpumeanue: onexnoa He oK~
Ha CcAaB/InBaTb MN€40 BbllLE MaHXXETKU.

4. TpyOKM MaHXeTKU 0OpaLLeHbl BHU3.

5. CoeanHUTb MAaHOMETP C MaHXXETKOW.

6. MpoBepuTb NoNoOXKEHME CTPENIKM MaHOMETpa OTHOCHUTENIbHO «0»-i OTMETKM LuKasnbl.

7. OnpepenuTtb NanbLaMu NysbCaLMIO B JIOKTEBOW IMKE, MPUJIOXKWUTb Ha 3TO MeCTo (POHeH-
ZLOCKon.

8. 3aKkpbiTb BEHTUb IPYyLUM, HArpPeTb BO34YX B MAHXKETKY LO MCYE3HOBEHWS NynbCauuun B
noktesou aptepuun +20—30 mm pT. cT. (T. €. HECKONIbKO Bbile npeanonaraemoro A/Ll).

9. OTKpbITb BEHTWUNb, MEAJIEHHO BbiNyCKaTb BO3A4YyX, BbIC/YLUMBAS TOHbI, CIeAUTh 3a NOKa-
3aHMAMKW MaHOMeTpa.

10. OTMeTuTb UMdpy NoABNEHWA NEPBOrO yaapa Ny/l1bCOBOM BOJIHbI, COOTBETCTBYHOLLYIO CU-
ctonunyeckomy A/l
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11. «OTMeTUTb» UCYe3HOBEHME TOHOB, YTO COOTBETCTBYET Anactonudeckomy All. lpumeya-
Hue: BO3MOXXHO OCJIOXKHEHWE TOHOB, YTO TOXXe COOTBETCTBYET auactonnydeckomy Al

12. BbinycTuTb BECb BO3AYX U3 MAHXKETKMU.

13. TloBTOpUTL NpoLEaypY YEpPE3 5 MUHYT.

JT0 UHTepecHo!

lNoBbiweHue 0aBnerus Ha kaxosie 10 mm pm. cm. yBenuyuBaem puck pazBumus cepoeqHo-
cocyducmeix 3a6oneBaruli Ha 30 %. Y modeli ¢ noBvbiweHHoiM daBneHuem 8 7 pa3 Yauie pas-
BuBatomcs HapyweHus Mo320B8020 kpoBoobpauweHus (uHcynbmel), 8 4 pasa yawe — uwemu-
yeckas bosiesHb cepoua, 8 2 pasa yauwie nopaxeHue cocyodoB Hoa. IMeHHO ¢ usmepeHus apme-
puanbHo2o 0aBneHus HeO6Xx0O0UMO HAYUHAMb NOUCK NPUYUHbI MAKUX 4acmeix nposBneHul
duckomeopma, Kak 20/108Has 60716, cnabocme, 20/1080KkpyxeHue. Bo MHo2ux cayyasx 3a 0a8-
JleHueM Heobxo0UM NOCMOSAHHbIU KOHMPOJIb, U U3MepeHus ciedyem npoBoOums No HECKO/bKY
pas B OeHo.

3anomHure!

ApmepuaneHas 2unepmeH3us — CTOMKOE MOBbILIEHWE apTepuasbHOro AABNEHUS OT
140 /90 MM prT. CT. 1 Bbiwe.

ApmepuanibHas 2unoMOH3UsA — CTOUKOE WU PEryNAPHOE MOHUXEHWE apmepuasbHO-
2o pasnexus Huxe 100,/60 mm. pr. cT.

JNlabopatopHan pabora Ne1

«U3mepeHune apTepuanbHOro paBneHns Npu NOMoLMU

uucppoeon naboparopuu Relab»

Llene pabomel: npoBecTy M3MepPEHUsI KPOBSHOTO AAB/IEHUS.

3adayu pabomer:

— U3yunTb rpadmK U3MEepPEHUs KPOBSIHOTO AAB/IEHUS;

— onpeaenvTb 3HaYeHWe CUCTOIMHECKOrO M AMACTONIMYECKOro AaB/IEHUS.

O6opydoBanue u mamepuansi: undbposas naboparopus Relab (gatumk aprepuanbHoro
[aBNEHNUA), MaHXXeTKa C rpyllen A8 HarHeTaHUa BO3AyXa, MaHLeT WK NepcoHasibHbI KOM-
MbloTep C NporpaMmHbIM obecrneyeHuemM.

TexHuka 6e3onacHocTH

1. MNepen Hauyanom pabotbl ocBoboaMTe paboyee MECTO OT MOCTOPOHHMX NPEAMETOB.

2. ToyHO BbINONHANTE yKa3aHUA yuuTens npu paboTe C 31eKTPOHHbIM 0BOpyaOBaHUEM, B
OTHOLLEHMU COBIIOAEHMSA NOpsAaKa AENCTBUN.

3. MpuctynaiTte K paboTe TonbKO TOraa, Koraa ybeaurtecb B UCNPABHOCTM 0OOPYAOBaHMA.

4. He 6epute Mukpockon, npenaparbl U MHOe 0bopyaoBaHue C Apyrux paboumnx mect 6es
paspeLleHus yuuTens, He BCTaBaiTe C paboyero mMecta U He xoauTte No KabuHeTy BO BpeMs
3KCNepUMEHTa.

5. Mo okoHYaHuKM paboTbl NpuBeauTe CBOE paboyee MeCTO B NOPSAAOK.

Xop, paboTbi:

1. Hanoxxute maHxeTy Ha nnevo. [peaBaputenbHO CHAMUTE NIOTHYIO OAeXay.

2. BcraBbTe BO3gyLiHYylO TpyOKy B BO3ayliHOe rHe3fo npubopa (faryvk aprepuanbHOro
naBsnenHus Relab).

3. MpocyHbTe pyKy B MaHXeTY.

4. Cagbre NpaAMO, PYKY pacrosioXuTe Ha CTosle, MaHXXeTa AO/IKHA HaxOAUTbCA Ha YpOBHE
cepaua.

5. 3anyctuTe nporpammy Relab n HaxkmMuTe Ha KHOMKY cTapT.
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6. HarHeTtaltTe BO3ayx B MaHXeTKy [O MOMEHTA, KOrAa Ha JIEBOW NAHENU NporpamMmbl He
NOSIBUTLCS HAAMUCH «AOCTAaTOYHO HAaKavyaHO» UKW MPO3BYYUT CUrHAI.
1. NnaBHO cnyckanTe BO34yX, OTKPbIB BUHT.
8. Ha neeo# naHenu nporpamMmmMbl Ao/iXKHA NOABUTCA MHGOPMALMS O AaBAEHMU U NyNbCe, a
B LEHTpe — rpadmk.
NHTepBan BpeMeHU Mexay U3MepeHUsIMM apTepuasibHOro AAB/IEHUS 3aBWUCUT OT MOCTaB-
NeHHbIX 3afa4, BO3pacTa nauueHTa, HalMuus apuTMUK U Apyrux akTopos.
Mpn He06XOAMMOCTH BbINOMHEHWUSA CEPUN U3 2— 3 MOBTOPHbIX U3MEPEHWUI MHTEPBA/ BpEMe-
HU MeXAy HUMW OO/IKEH COoCTaBnATb He MeHee 15 cekyHa. B 3tom cnyyae peructpupyertcs
CpenHAs BeMYMHA ITUX U3MEPEHUM.
PasHuua B AaBneHUM Ha pyKax MOXeT ObiTb BECbMa CyLLLECTBEHHOW, MO3TOMY PeKOMeHAyeT-
CS NPOBOAMTL U3MEPEHUE Ha pyKe C Bosiee BbICOKUMU 3HAYEHWUAMU apTEPUAIbHOTO AABNEHHUS.
Pa6ora c rpadukom
* B MOMeHT nosiBNeHUs CUCTONIMYECKOrO JaBfieHUs Ha rpaduke NOsSIBUTCA MONOrUA yya-
ctoK. OTNyCcTUTb KpaH 1 NPOAOMKUTL USMEPEHUS.
* B MOMeHT nosiBneHusa AMacTonnyecKoro AaBneHUs CHOBa NOSBASETCA NONOrMM y4acToK
rpacmka.
* OTnycTuTb KpaH 4O MOJSIHOrO BbiMyCKaHUs BO3ayxa M3 npubopa.
* WN3yuute rpacduk v coenaite BbIBOAbI NOSYYEHHbIX PE3Yy/bTATOB.

9. Ha rpadwke npeactaBuTb pasHUUbl pe3ynbTaToB M3MEPEHUS [aB/eHWs, Bbi3BaHHbIE
My/IbCOBbIMU BOJIHAMMU KPOBW, NOAMUCATb €ro.
10. 3admKcupyiite pesynbrartbl MCCieL0oBaHUSA B Tabnuuy.

PesynbraTtbhl uUamepeHuin/HabnopgeHunmu

MNokasarensb Pesynebrar
ca
AL
na
Hopma C[1 (no ¢opmynam)

Hopma 1 (no dopmynam)

Ch, (cuctonunyeckue faBneHne) — nokasateslb BEeIMYMHbI MAaKCUMalIbHOMO apTepUasibHOro
[aBneHus;

AL (ovactonmyeckoe faeneHne) — rnokasaresib BeIMYUHbI MUHUMAJIbHOrO apTepuasibHOro
[aB/eHus;

N — nynbcoBoe naBneHue.

BenunuunHy nynbcoBoro faBfeHUs pacCUMTLIBAKOT, BblYMTAs M3 BEJIMYMHbI CUCTONIMHYECKOTO
[aBNIeHUS BE/IMYUHY LMACTONIMHYECKOTO.

[ns onpepeneHva JOMKHOW WHOMBUAYaANbHOW HOPMbl apTepuanbHOrO LABJEHUS MOryT
ObITb MCMONb30BaHbI CiefyloLine 3aBUCUMOCTH:

Y myxkumd — CA = 109 + 0,5X + 0,1, n0=714+0,1X+0,15Y
Y »xeHwmn — C =102+ 0,7 X+ 0,15, no=78+0,17X+0,15Y
roe X — Bo3pacT, roga, Y — Macca Tena, Kr.

BbiBop; All
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1. Cpopmynupyiite BbiBOAbI NO BOMPOCAM:

— Yro Takoe apTepuanbHoe gasneHve?

— B 4éM cylHOCTb METOANKM U3MEpPEHNUs apTepuanbHOro AaeneHusa no metogy Kopotko-
Ba?

— Y70 TaKkoe nynbcoeoe naeneHune’?

JlabopatopHan pabora Ne 2

«®yHKUMOHaNbHbIE NPO6BLI HA PEaKTUBHOCTb

cepAevyHo- COCYyAUCTON CUCTEMbBI»

TeopeTuueckas 4yactb

CHHXpOHHasa perncTpaums pasanyHbIX BHELUIHWX NPOABNEHWUN AeATENbHOCTU CEPAEYHO CO-
cyancton cuctembl (CCC) npu nposBeaeHUM pasnuuHbiX (PyHKUMOHA/bHBIX NPo6 paclmpseT
[AMarHoCTUYECKME BO3MOXHOCTU B aHanu3e paboTbl 3TOM Ba)KHOW CUCTEMbl opraHu3ma. Peak-
LMW FreMOAMHAMMKM Ha (PYHKLMOHANbHbIE HAarpy3KM MOXKHO pa3fiefiTb Ha TPU OCHOBHbIE TWNa:

— afleKBaTHbI C YyMepeHHbIM yyalleHueM nynbca He 6onee 50 % K MCXOAHOMY YPOBHIO,
ysenuyennem cuctonmueckoro Al no 30 % npu HesHauMTesbHbIX KonebaHusax auactonuye-
ckoro Al u BocctaHoBNeHMeM B TeyeHue 3—5 MuH;

— HeafeKBaTHbIM C YpPE3MEpPHbIM YBEMYEHMEM MNoKasatenew nynbca v ALl u 3apepkkon
BOCCTAHOB/IEHUA Bosiee NATU MUHYT;

— MapagoKcanbHbiM TN peakuun, He COOTBETCTBYIOLMIA IHEPreTUYeCKUM noTpebHocTaMm, ¢
konebaHuamu nokasatenen meHee 10 % K UCXOAHOMY YPOBHIO.

NMpakTuueckas yacTtb

Llene pa6omei: oLeHUTb PEAaKTUBHOCTb CEPAEYHO-COCYANCTON CUCTEMbI M TUM reMoArHa-
MMKM Ha (YHKLMOHASbHbIE Harpy3KHu.

Mamepuanel u o6opydoBarue: undposas naboparopusa Relab (patumk aptepuanbHoro
[aB/IeHMA), MaHXeTKa C rpylien ANnA HarHeTaHWa BO3ayxa, MAaHLET WK NepCcoHasbHbIA KOM-
MbloTep C NporpaMmHbiM obecneyeHuem.

TexHuKa 6e3onacHOCTH (CM. MHCTPYKLUMIO K paboTte Ne 1)

Xop paborbi:

1. MNMpoeectn nsmepenune ALl n YCC B nokoe u nocne gusmnyeckon Harpysku (20 npucena-
Hua 3a 30 cekyHa) ¢ uHTepBanom B 1 MUHYTY.

2. Hanoxute maHxeTty Ha nneyvo. [peasaputenbHO CHUMKUTE MAOTHYIO OAeXay.

3. Bcraebre BO3gyliHylo TpyOKy B BO3ayliHOe rHe3go npubopa (maryvk aprepuanbHOro
naeneHus Relab).

4. lpocyHbTe pyKy B MaHXeTy.

5. Cappbre npsmMo, pyKy pacrnofioxuTte Ha cTone, MaH)XeTa [OJKHa HaxoguTbCs Ha
YypOBHe cepaua.

6. 3anycTtuTe nporpammy Relab 1 HaxxmuTe Ha KHOMKyY cTapT.

7. HarHetalte BO3agyXx B MaHXeTKy [O MOMEHTA, KOrAa Ha NeBOW NaHenu nporpamMmbl He
NOSBUTBCS HAAMUCH «AOCTAaTOYHO HAKaYaHO» WKW MPO3BYYUT CUTrHAI.

8. lNnaBHO cnyckarTe BO3AyX, OTKPbIB BUHT.

9. Ha neBsol naHenu nporpamMmbl AO/IKHA NOABUTCA MHOPMAaLMA O AABNEHUU U NY/bCE.

10. 3adukcupoBatb pesynbTaTtbl MCClIeAOBaHUA B Tabnuuy.

Pesynbrarbl uUaMmepeHuin/HabnwopeHum

CocTtosiHue AL YCC
B nokoe YyCcC1......
MNocne 20 npucepanum YCC 2.......
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HononHutenbHaa obpaboTka pesynbLraTos.
IOns oueHkun TpeHnpoBaHHocTn CCC K BbiNonHeHUIO hU3MYEeCKOM HarpyskM MoryT UCroJsib-
30BaTbCA TaKWe Nnokasaresim, Kak koadurumneHT BoiHocMBocTH (KB)

KB =(4CC/ na)- 10
1 nokasaresib kadectsa peakuuu (MKP):
NKP=(NAa2 - na1)/(4CC2 — 4YCC1),

roe NMO1 v YCC1 — nynbcoBoe faBneHue v NysbC A0 HarpysKu;
MNA2 v YCC2 — nynbcoBoe faBneHWe U NynbC NOCSE HArpy3Ku.

Mporokon BbinonHeHUA paboTbi
Pesynbtatbl uccnegoBannsa CCC Ha yHKLMOHaNbHYIO PEAKTUBHOCTb

Bpems otabixa, MUH
Mokasarenu Ucxopuere 20 npucepaHum 15 cek 6er 3-x MuH Ger
AaHHble
1 2 3 1 2 3 4 1 2 3 4
4CC
Al makc
Al MuH

1. Chopmynupyiite BbiBOADI.

JNlaboparopHas pabora Ne 3

U3mepeHune aprepuanbHoro aasneHusa. OnpepeneHme CUCTONUYECKOrO U MUHYT-
HOro 06bLEMOB KPOBU PACHETHbLIM METOA,O0M

TeopeTuueckas yacTb

Mpy KaykgoM COKpalleHWM cepaua B apTepuu BbibpacbiBaeTcs onpeaenéHHoe KOMYecTBo
KPOBM, KOTOPOE Ha3blBalOT CUCMOJIUYECKUM Uu YyOapHsiM 06bémom kpoBu (COK unu YOK).

Cepaue, BbiOpacbiBas KpOBb B a0PTY M IEFOYHYIO apTEPUIO BO BPEMSA CUCTOJbI, CO34AET B
HWUX OaB/ieHWe, HeobxoaMMoe AN NPOABUKEHUS KPOBM MO BCeMy cocyauctomy pycny. Ceo-
60HOMY NepeaBUKEHMIO KPOBM MO COCyAaM NpenaTcTByeT paf pakTopoB: CONpPOTUB/EHHE ne-
prdeprUyYecKnx CoCyLoB, TPEHWE YacTUL, KPOBU O CTEHKM COCYAOB.

BennunHa KpoBsHOro AaBneHWs 3aBUMCUT MaBHbIM 0OPa3OM OT CUCTOMMYECKoro obbéma
KPOBM M AMameTpa cocynos. B cBoo oyepenb cuctonmuecknii 06bEM KPOBM 3aBUCUT OT CHJIbI
COKpaLLLEHWUI cepaLa: YeM CUbHee CoKpalleHue, TeM 6onblue 06bEM BbIOPACbiBAEMON KPOBU.
MostoMmy paeneHue B aptepusx OyoeT TeM Bbille, YEM CUJIbHEE COKpaLLEeHUe cepaua.

KpoesaHoe naeneHne HeoguHAKOBO B pasHbIX ydacTkax cocyauctoro pycna. Camas 60onb-
las BeSIMYMHA KPOBSIHOrO AABJIEHWA B aOpTe, HECKOJIbKO MeHblUe — B KPYMHbIX apTepusiX.
KpoesHoe naBneHue no mepe yaaneHus COCy4oB OT CEpALA NMOCTENEHHO CHUXKAETCA: ero Besiu-
YMHA TeM MeHblUe, YeM Jasiblle COCyA OT apTepuasibHOro oTaena cepaua v yem G/imKe OH K
BEHO3HOMY. B nonbix BeHax OHO MHOrAA CTaHOBMTCA AaXke HUXKe aTtMoCdepHOro.

[asneHve B apTepusx HEOAMHAKOBO B pas/iMuHbiX hasax cepaeyHoro uukna. OHo Hau-
6osbllee BO BPeMsA CUCTOJbl U HA3bIBAETCA CUCMOJIUYECKUM WU MAKCUMQJIbHbIM OaB/IEHUEM,
B coctosHMM NOKOs y B3pOC/IOro YesioBEKAa CUCTOSIMYECKOE AAB/IEHUE B MNIEYEBOW apTepun B
cpeaHem coctaenset 120 mm prt. ct. Bo Bpems guactonbl gaBneHue KPOBWM HaMMEHbLLEE, OHO
Ha3blBaeTcss OUACMOJIUYECKUM WU MUHUMQ/IbHbIM AaBneHveM. B cpeoHem B nneuyeson apre-
pun oHo cocTaensiet 70 mMM. pT. CT.
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PasHuua mMexay CUCTONMYECKUM U SMACTONIMYECKUM AAB/IEHUEM MONyYuNia Ha3BaHUE Ny/lb-
coBozo paenenHus. OHO ABNSETCA BaXKHbIM MokasarteneM (hyHKUMOHANIbHOrO COCTOSIHUA cep-
[le4YHO-COCYAUCTON CUCTEMDI.

Y YyenoBeka MOXHO OMNpenennTb BEMYUHY CUCTOSIMYECKOTO U AMACTONIMYECKOTO AABEHUS
mMeTogoM KopoTkoBa npu mMoMoLM PTYTHOMO MM MNPYKMHHOFO MaHoMeTpa SMbOo MCMonb3ys
undposble nabopartopuu (oatumk gaeneHus). 3Has sennunHy cuctonundeckoro (CLl), anacro-
nuyeckoro (O1) v nynbcosoro paenenus kpoeu (M14), YCC, moxxHo no dopmyne paccuuTatb
BEJIMYMHY CUCTONIMYECKOrO (B M/1) U MUHYTHOTO (B /1) 06EMOB KPOBM y YesioBeKa.

LLInpokoe npumeHeHue nonyymna opmyna Crappa:

co=[(100+0,5xNO)- (0,6 xA0)]—0,6 XB,
rae CO — cucronuueckuit 06vém; NI — nynbcosoe aasnenue; 11 — auacronnyeckoe aas-
nexve; B — Bospact ucneityemoro.

YctaHoBneHo, 4to pacyéTtHble BennynHbl CO, nonyyeHHble ¢ NOMOLLbIO 3TOM hOpPMYJibl, XO-
pOLLUO COBNAaAAT C AAHHbIMU, NOJTyYEHHBIMU KIACCUYECKUMU METOLAMM.

MuHYTHbI 06BEM KPOBM paccumUTbiBaeTCA No opmyrne:

MOK = CO X YCC,

rae MOK — MuHyTHbIN 06bEM KpoBu; CO — cuctonuueckuin o6bém; YCC — yacrtora cepaeu-
HbIX COKpaLLEeHWUH.

MpakTuueckasa yactb

Llene pabomei: paccuntatb MUHYTHbIM U CUCTONIMHECKUIA O6BEM KPOBM MO YacToTe cepaey-
HbIX COKpaLLEeHWUH.

O6vexkm uccnedoBaHuli: Henosek.

O6opydoBanue u mamepuanei: unbposas nabopatopus, AaTYMK apTepranbHOro Aase-
HUA.

TexHuka 6e3onacHoCcTH (CM. MHCTPYKLUMIO K paboTte Ne 1)

Xop, paboThbi:

1. O3HaKoMbTECH C YCTPOWCTBOM Npubopa, NPUMEHSAEMOro AN W3MEPEHWUS KPOBSHOMO
[laB/ieHUs.

2. O6HaxuTe neByto pyKy ucnbityemoro. O6GepHUTE MaHXKETy MJIOTHO BOKPYr CepenuHbl
rnjeya WUCrbITYyeMOro Tak, YToObl €€ HUXKHUI Kpan Haxoguncs Ha 2,5—3 cM Bbilue TOKTEBOro
cruba.

3. K MaH)xeTke nogKnoumTe AaTYMK apTepruanbHOro AaBNeHus.

4. Bkntounte Ha K unu nnaHweTe nporpammy Ais U3MepeHUs apTepUanbHOro JaB/eHUA
W 3anycTuTe ee.

5. HarHeTalTe BO3ayx B MaHeTy 4O TeX Mop, NOKa Ha JIEBOM MoJie 3KpaHa He MOsiIBUTbCS
3anucb «JlocTatoyHO» UK NPO3BYYUT 3BYKOBOM CUTrHa.

6. MenneHHo BbiNycTUTe BO34YX M3 MaHxXeTbl. CHUXKAs fAaBneHWe B MaHXeTe, BHUMATENbHO
cnepuTe 3a AaHHbIMKU Ha 3KpaHe. B neBoM none akpaHa NosiBUTLCA BE/IMYMHA MAKCMMASIbHOTO
(cucTonuyeckoro) naeneHus, T. €. B 3TOT MOMEHT TO/IbKO BO BPEMSI CUCTOJbl KPOBb MPOTaSIKW-
BaeTCA Yyepes CAAB/EHHbIM YY4aCTOK COCyAa U MUHUMAsIbHOE (OMacTONMYeCcKoe) AaBNeHME.

7. Onpegenunte CUCTONMYECKMA U MUHYTHbIW OOBEMbI KPOBWM PACUYETHbIMM MeTodaMMu Mo
dopmyne Crappa.

8. MonyyeHHble paHHble 3aHecuTe B Tabnuuy.

MNokasarenu B Hopme Y ucnbityemoro
YCC, yo/mMuH 60—80
Cucrtonnyeckoe paeneHue, MM pr.cT. 90—130

107



lpodosmxeHue

Mokazarenu B Hopme Y ucnbityemoro

IOunactonnyeckoe gaBneHve, MM pT.CT. 60—85

I'Iynbcosoe AasneHune, MM pT.CT.

Cucrtonunueckuit o6béM, Mn 70—80

MWHYTHbIA O6BEM KPOBM, N 4,24—5,3

9. CpaBHVITe nony4yeHHble pe3ynbratbl C HOPpMaJibHbIMKU BE€JIMYHMHAMMU. O6bacHute npouc-
XoxxgeHne CUCToIM4eCcKoro nu AMaCtosim4ecKoro Aﬂ,

JNlaboparopHas pabora Ne 4

«OnpepeneHne MUHYTHOro 06b€éMa KPpOBOOOpaLLEHUA KOCBEHHBIM METO/IOM

B NOKoe U nocne pusn4ecKoun Harpysku»

TeopeTuueckas 4yacTb

MuHyTHbIM 06bEM KpoBoobpaiieHus (MOK) sBnsetcs ofHWM M3 maBHbIX MoKasartesien
(yHKUMM cepaedHo-cocyamcTon cuctembl. Metoabl onpeaenerns MOK moryT ObiTb pasgeneHsi
Ha npsmble (Duka, NponnbmaHa. Crioapta-famMunsToHa, TEPMOAWUMIIOLMK U NP.) U HENpsMble
(Crappa, ccurmorpadmueckuit, bannmcrorpadpuyeckmn).

Bonbwoe pacnpoctpaHeHue nonyunn metog Crappa (1954). 31oT MatemMatnyeckuin mMetos
onpepenenns MOK 3aknioyaeTcs B pacyérax no cneuuanbHbiM 3MNUPUYECKUM opMmynam.
Y ucnbiTyemMoro onpenenstoT aprepyanbHoe JaBfieHue M 4acToTy nynbca (Mcnonb3ys uudpo-
Byto laboparopuio). 3atem no opmMyse onpesensatoT CUCTOIMHECKUI (yaapHbIA) 0ObEM KpOBH
(COK):

COK=100+0,5n0 - 0,6 oA — 0,6 B,
roe M — nynbcoeoe aaenexHue (MM, pT. CT.);
0 — pnactonuyeckoe gasneHue (B MM. pT. CT.);
B — Bo3pacrT (B rogax).

Mocne onpenenexuns cuctonmueckoro obbéma nerko paccumtate MOK — no cdopmyne:
MOK = CO x 411, rpe Yl — vacrora nynbca.

Y 3p0poebix nogen sennumHa MOK nopeepskeHa 3HauuTeNIbHbIM KonebaHWAM, CBA3aHHbIM
C NosoM, BO3PaCcTOM, BECOM U POCTOM, @ TaKXKe C XapaKTEPOM [eATe/IbHOCTH.

N3meHeHWe YacToTbl CepAeYHbIX COKPALLEHUI M KPOBSAHOMO AABNEHUA NpY hU3MYeCKon pa-
60Te pasNNUYHOMN TAXKECTH.

MNpakTUuyeckas yacTtb

Lleno pabomei: o3HakoM1TbCA C MeToaMKoM onpeaeneHnsa MOK.

O3HakoMbTEeCb C TEXHUKOMN 6e30nacHOCTU (CM MHCTPYKUMIO B paboTe Ne 1).

Xop paboTbi:

1. MNMpoeectn nsmeperne Al n HCC B nokoe u nocne cumsnyeckon Harpy3sku (10 u 20 npu-
cepnanus 3a 30 cekyHa) ¢ MHTepBanom B 1 MUHYTY.

2. Hanoxute maHxeTy Ha nneyvo. [pensaputenbHO CHUMKTE MAOTHYIO OAEXAY.

3. Bcraebre BO3gylwHylO TpyOKy B BO3ayliHOe rHe3fgo npubopa (faryvk aprepuanbHOro
naenenus Relab).

4. [pocyHbTe pyKy B MaHXeTY.

5. CapbTe NpAMO, PyKy pacrnosioxuTe Ha CTosle, MaHXeTa AO/KHA HaxoAWTbCS Ha YPOBHE
cepaua.

6. 3anycTtuTe nporpammy Relab n HaxkmMuTe Ha KHOMKY cTapT.
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7. HarHeTtaiTe BO34yx B MaH)XeTKy O MOMEHTa, KOrga Ha /eBOW MaHenu nporpaMmbl He
nosABUTbCA HapanuUch «JJocTatoyHO HakavyaHo»

8. MnaeHoO cnyckarTe BO3ayX, OTKPbIB BUHT.

9. Ha neBolt naHenu nporpamMmbl AOJIKHA NOSABUTCSA MH(OPMaLUUS O AAB/IEHWUM U MyNbCe.

10. 3admkcrpoBaTtb pesynbTatbl UCCIE[0BAHUS B MPOTOKOJI.

11.Cpenartb BbiBOA,

PekomeHpaunm no ohopmMneHuUo NnpoToKona paborsbl

MonyuyeHHble aaHHble 3aHecuTe B Tabnuuy. Caenaite 3aknioyeHue 06 nsmeHerHun CO u
MOK nocne dumsunueckom Harpysku. B cnyyae ysennuenns MOK otBeTbTe Ha Bonpoc: «3a cYét
Yyero NPOMCXOAWT BO3pacTaHue aaHHoro nokasarens nocne 10 npucenanuii u nocne 20».

MNpoTokon naboparopHoi paboTbi
«M3MeHeHne YacToTbl cepaeyHbIX COKPAaLLEHUIA U KPOBSIHOTO AaB/IEHUS
npu dusnyeckon pabore pasnUUHON TAKECTUY

Mocne Mocne

MNMokasarenu Mokou - .
10 npucepanun | 20 npucepaHui

YacToTa ceppeyHbix
cokpawenun (HCC)

CucTonuyeckoe AasneHune

,D,MaCTOJ'I nyecKoe gassieHne

I'Iynbcosoe AasyeHne

Cuctonuyeckuit o6bémM
KpOBM

MWHYTHbI 06BEM KPOBH

B ycnoeusax ocHoBHoro o6meHa MOK y 3popoBbix ntogeH paseH 3,5—5 i1 B MuHyTy, npu
3TOM OTK/IOHeHMs He npesbiwatoT + 10% oT foMKHON BEIMUYMHBI MUHYTHOrO 06bEMA KPOBOO-
6paweHus (AMOK). Y niogei ¢ pasnuuHbiMu 3abonesaHnamm otknoHeHns MOK B nokoe Kak B
Ty, TaK 1 B APYryt0 CTOPOHY BblpakeHbl B OOsbLUEN CTENEHM, YEM Y 300POBbIX.

Monb3ysacb metonom Crappa, onpeaenuts MOK nocne dpusnueckon Harpysku (20 ry6okux
npucepanui 3a 30 cekyHa) u cpaBHUTb ero BenmumHy ¢ MOK B nokoe. lMynbc u aptepuansHoe
naeneHue onpepenatb Kaxaple 30 ceKyHA nocne Harpy3ku U TeyeHue 6-TM MUHYT. 3ateMm, pac-
cumtaB MOK no nonyyeHHbIM AaHHbIM, BbIMEPTUTL KpuByto auHamukn MOK nocne Harpysku.

Cdopmynupyiite BbiBOABI.

NHanBrayanbHbIM NPOEKT:

1. «CpaBHerHue MOK y wkonbHUKOB ¢ paznuyHeiMu 2pynnamu 300poBes».

2. «3aBucumocmes MOK y pa3sHeix Bo3pacmHeix 2pynn».

KoHTposbHble BONpOCHI:

1. Yto Takoe KpoBsiHOe aaeneHune?

2. [atb onpepeneHve aptepuanbHoe faBfeHue?

3. Ot yero 3aBuUcUT apTepuanbHoe aaenexHve?

4. MNepeuncnntb npubopsl, NO3BONAIOLME ONPEAEUTL KPOBAHOE AaBneHne. Y1o obo3Ha-
yaeT nokasaHue npubopa 120,/907?

5. latb onpepeneHue cuctone u guacrorne.
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6. OT yero 3aBUCHUT MHTEPBAJT BPEMEHU MEXY U3MEPEHUSAMU apTepUuanbHOro AaBneHus?
7. B uém usmepsetca naeneHue?

8. Yto o3HauvaeT TepMUH guacTtonnyeckoe gasneHue?

9. Kakum 6onesHam coorsetcTytoT AasneHus sbiwe 140,/90 u Huxe 90 /507

10. Hatb onpepeneHve nynbCOBOWM BOJIHbI.

11.Y710 Takoe CO? MOK?

3710 UHTepecHo!
TECT
UHpekc aganTalMOHHOro noTeHuMana cepaevyHo-cocyaucTom CUCTEMbI
(P. M. baeBckui u coasr., 1987.)

PacnosHaBaHue hyHKUMOHANbHbIX COCTOSIHUI HA OCHOBE aHaM3a AaHHbIX O BEreTaTMBHOM
M MMOKapAManbHO-reMOAMHAMUYECKOM roMeocTase TpebyeT onpeaenéHHOro onbiTa U 3HaHUK
B 06nact GuU3Monorum U KNnHUKKU. [nsa Toro 4tobbl 3TOT ONbIT CAeNaTh 4OCTOSHUEM LUMPOKOrO
Kpyra Bpaden, 6bin paspabotaH pag opMyn, NO3BOMSAIOWMX BbIYMCAATD aaanTauMOHHbIA No-
TEHUMan cMcTeMbl KpoBoobpalLeHUs No 3aaaHHOMY Habopy nokasarenen C MOMOLLbIO ypaBHe-
HWM MHOXecTBeHHOW perpeccun. OpgHa U3 Hambonee MpocTbiX hopmysn, obecneymBaroLLMX
TOYHOCTb pacrno3HaBaHusa 71,8% (no cpaBHEHMIO C 3KCMEPTHLIMU OLLEHKaMK), OCHOBaHa Ha McC-
nosfib3oBaHUM Hanbonee NPOCTbIX U OOLLEAOCTYNHbIX METOAOB UCCNEAOBaHUA — W3MEpeHUs
4acTOTbI My/IbCa U YPOBHA apTePUanbHOIo AaB/ieHUs, pocTa U Macchl Tena:

A = 0.0011 (4M) + 0.014 (CAZ) + 0.008 (OAL) + 0.009 (MT) — 0.009 (P) +
+ 0.014(B) — 0.27,

roe Al — apanTauMOHHBIM NOTEHLMAN CUCTEMbI KpOBOODOpaLleHUs B bannax;

Yl — vacrota nynbca (ya/MuH);

CAL v JALl — cucTtonuyeckoe U gMacToNIM4YecKoe apTepuasibHoe aaeneHue (MM pT.cT.);
P — pocrT (cm);

MT — macca Tena (kr);

B — BospacrT (ner).

No 3HaYeHnsaM apganTauMoOHHOMO NoTeHUMana onpegenaerca pyHKUUOHANbHOE COCTOAHME
nauueHTa.

Tpakrtoeka npobbi:

Huxe 2.6 — yooBnemBopumensvHas adanmauyus;

2.6 — 3.9 — HanpsxeHue mexaHu3moB adanmauuu;
3.10 — 3.49 — HeyOdoBnemBopumenvHas adanmauus;
3.5 u Bbiwe — cpwbiB adanmayuu.

CHuXeHWe aganTauMoOHHOMO NoTeHuMana ConpoBOXKAAETCA HEKOTOPbIM CMELLLeHUEM MOKa-
3aTesiel MMOKapAManbHO-reMOAMHAMMYECKOro roMeocTasa B npefefiax CBOMX TaK HasbiBae-
MbIX HOPMaJibHbIX 3HAYeHWW, BO3pacTaeT HanpsXXeHWe PerynsaTopHbiX CUCTEM, YBeIMYMBAETCA
«nnara 3a agantaumio». CpblB agantauum Kak pesynbrar nepeHanpsxXeHns 1 UCTOLLLEHUA Mexa-
HU3MOB PerynAuMK y L, CTapLUEro BO3pacTa OT/IMYAETCA PE3KMM MafeHUEM pe3epBHbIX BO3-
MOXHOCTEMN cepAua, B TO BPEMS KaK B MOJIOAOM BO3pacTe Npu 3ToM HabnogaloTcs gaxe yse-
NNYeHHe YPOBHA YHKLIMOHUPOBAHUA CUCTEMbI KPOBOODOpPaALLEHHS.

CutyauuroHHble 3aaa4m

B opraHusme yenoBeka KpOBb TEYET MO COCYAAM CBA3bIBAET KaXAbIM OpraH v Kaxkayto KneT-
Ky Tena mexgy cobon. OHa pa3HOCHUT nuTaTeNibHble BELLECTBA, KOTOPbIE MOMYYMIa U3 MULLM B
opraHax nuuiesapeHus. OT NErkMx KpoBb AOCTAB/SAET K KNETKaM KUcnopod, a 3abupaert yrme-
KUCAbIW ras, BpeaHble oTpaboTaHHble BewecTBa. OHa noaaepKMBaeT NOCTOAHHYO TeMnepary-
Py Tena u 3almiLaeT opraH1M3M OT BpeaHbIX MUKPODOB.
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2. Kak n3ameHuTtca obuas mMacca, obiimit 06bém 1 obuias nosepxHocTb 1amM3 nnactunuHa,

ecnu ero paspybutb Ha oauHaKoBsble Kybuku no 1mMm3?
a) Macca 1 06bEM He M3MeHATCS, a obwas nosepxHocTb yeenuuutca B 100 pas
6) macca yeenuuutcs, a 06bEM OCTaHETCA HEM3MEHHbIM, 00LLLAA NOBEPXHOCTb YMEHbLLUUT-
caB 10 pas
B) Macca u 06béM He U3MeHATCsA, obLas nosepxHoCcTb ymeHbwmTcsa B 10 pas
r) macca yBenuuutcsi, a 06bEM OCTaHETCS HEM3MEHHbIM, a 00LLaa NOBEPXHOCTb yBen-
yutca B 100 pas

3. Cepaue — yauBuTeNbHbIM M HALEXHbIW MOTOP, HACOC, KOTOpbIM paboTaeT B TeuyeHUH
BCEW YKU3HM, 6e3 OCTAaHOBKU U «peMoHTa». B 4éM npuumnHa Takon HeyTOMMMOCTM paboTtocno-
cobHOCTH cepaLa 1 ero mbiwy?

4. CKonbKO /IMTPOB KPOBM NepeKadymMBaeT cepale Yenoseka 3a 1 yac v 3a ofiHU CYTKH, ecnu
OHO COKpaLLaeTcs B cpeaHeM 75 ya /MuH, BbIOpacbiBas Npyu KaykaoM COKpPaLLEHUW U3 ABYX Ke-
nynoukos 150 cm? kposu?

5. NMouemy npu ape 1 BOSIHEHUM KOXKa KpaCHEET, Ha X0/o4e M Npu ucnyre — GnegHeet?

6. B usesectHoM onbiTe UTanbAHcKoro yuyéHoro Mocco, YenoBeka KnagyT Ha ropu3oHTasb-
Hylo nnatopMy oueHb YyBCTBUTENbHbLIX BECOB W ypaBHoBewmBatoT Ux. CTouT ucnbiryeMomy
HECKOJ/IbKO pa3 MoLUeBeNUTb NasbLaMu HOT, Kak CTpenkKa npubopa nokakeT, 4To CTopoHa nar-
bopMbl, rae nexar Horv onycTunacb. A Npu pelleHMn UM CIOXKHOW MaTeMaTMyecKon 3agayu
OMyCTUTCA APYron KoHel nnaropMbl Kak Ha pucyHke. MNogymaiTe, Kak U B 3aBUCMMOCTH OT
yero UsMeHseTca cHabXKeHne KpoBbio?

3apaHua Ha GYHKLUOHANbHYO FPAaMOTHOCTb

l. Y 3HaunTeNnbHOM YacTV NaLMEHTOB C NOBbILLEHHBIM apTepuUabHbIM [JaB/IEHUEM TaKOe CO-
CTOsIHWE OpraHu3Ma obyC/OBNEHO U3MepeHUeM AaBfieHus Ha npuéme y Bpada. OHo gaxe no-
Ny4YUNo creumanbHoe Has3BaHue — «runepTeH3us Gesbix XanaToB» UKW «CMHAPOM bBenbix xa-
natoBy». [loBbllleHWe AaBNeHUs B OAHHOM Clyyae CBA3bIBAIOT CO CTPECCOM OT MOCELLEHMUs
6ONbHULbI, TOFAA KaK M3MepeHWe B AOMALLUHWUX YC/OBUAX WM C MOMOLLBIO NEPUOANYECKOTO
KOHTPOJIA pa3MeLLLaeMbIM Ha Te/le aBTOMaTU4YeCKUM YCTPOWCTBOM MOKa3bIBAET, YTO AAB/IEHUE B
Hopme. lNoaBep)KeHHOCTb CBA3aHHLIM 3a00/IEBAHUAM Y TaKUX MaLMEHTOB MeHblUe, YeM Yy Mo-
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CTOSIHHbIX TUMEPTOHMKOB, HO OGonblie, 4YeM Yy o06bluHbix nogen. Crout pobasuThb,
YTO CyLLEeCcTByeT M obpaTHbiM (heHOMEH, TaK Ha3blBaeMasi MaCKMpPOBaHHAs rMrnepTeHsus, Koraa
y 4YesfioBeKa [aB/ieHUE MOCTOAHHO MOBbILEHO, HO MPU BONbHUYHOM M3MEPEHWUM MPUXOAUT B
HOpMY.
1. Y10 TaKoe MackMpoBaHHasa runepTeH3ua?
a. NOCTOSIHHO MOBbILEHHOE apTepuasibHOE AABEHUS
6. noBbilWeHHOE AaBfeHue, a NpY U3MEPEHUU OHO NPUXOAUT B HOPMY
B. HOpMasibHOe apTepuasnbHOe JaB/ieHWe, a NPU BUAE Bpada OHO MOBbILLAETCA
r. MOCTOAAHHO MOHWXKEHHOE apTepuasibHoe AaBleHUe
2. Kakune xapaKTepuCTUKKU OTHOCATCA K TMNepPTOHUKN?
a. NOBbIlIEHUE KPOBAHOIO AAaBNIeHUSA
6. NOHMXKEHME KPOBAHOro AaBfieHne
B. YBE/IMYMBAETCSA MPOCBET KPOBEHOCHbIX COCYLIOB
r. Cy>KaeTcs NPOCBEeT KPOBEHOCHbIX COCYAO0B

3. Kak usBectHo pabouee KpoBsHOE [AaB/ieHWE Yy KaXKAOro yesioBeka MHAMBUAYasIbHO, HO
cpeaHui nokasarenb coctaenset 120/80 ya/muH. Ecnm y yenoseka paboyee nasneHue co-
crasnsiet 120/80, To npu noHukeHun byayt HabnogaTbea cnepylolwme npusHaki. Boibepete
«[Ja» unn «Het» B Kaxkgou cTpoke.

lonosHas 6onb Da /Het
Cnaboctb DOa /Hert
MoBblweHHas paboTocnocobHOCTb Oa /Het
Ycunenue BHUMaHUA Ha /Het
[Npu3Haku He u3MeHsOTCA Oa /Het

Kak u3BecTHO B pesynbrate cTpecca pa3BuBalOT MHOXECTBO 3abonesaHui, B TOM uucie
CBA3aHHble U C U3MEHEHWe KPOoBAHOro aasneHus. Hanourte 3abonesaHuns ceAsaHHble C U3Me-
HeHWeM nasneHus. Boibepete «a» unm «Het» B Kakaomn ctpoke.

Uudapkr Oa /Het
MMnepToHua Oa /Het
JHype3 Ha /Het
[MnoToHusA Ha /Het
MnoanHamma Oa /Het
MMnepTeH3usa

6. BbibepuTe npu3HaKu xapakTepHble A5 TaKoro 3aboneBaHne Kak rmnepToHus
* nynbcupylowas rosnosHasa 6onb

* ro/IOBOKpY)XeHue

* NOKpacHeHue nuua

* MOHWKEHHAA YyTOMNSEMOCTb

* NOBbIWEHHAA YTOMJIEMOCTb

* cnabocTtb

* MenbKaHWe MyLleK nepea rna3amu

* OAbllWKa, KOTOpas Npu Harpy3Kax yCU/IMBaeTcs
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BUOJIOIrUA

* OTEKMU

* MOT/IUBOCTb

* CyXOCTb PYK W HOT

* OHeMeHUe PYK 1 Hor

* 60nb 3a rpyanHoOM

* H6eccoHHMLA

* pasapaXKUTeNbHOCTb

* NOCTOAHHOE YYBCTBO TPEBOru, 6eCnoKomMcTBO

Il. CepaeyHo-cocyaucTbie 3abonesaHus

Y KypunblUMKOB MOC/Ee Kak4oW BbIKYpPeHHOM curapetbl Habnogaetcs Cy)KeHuWe COCynos,
anaweecs 30 MUHYT. [To3TOMY y CMCTEMATMYECKM KYpSILLEro YenoBeKa COCyAbl NOYTU Henpe-
PbIBHO HAXOAATCS B CY>XEHHOM COCTOSIHWM.

1. Ha kakom tennodotorpadmmn nzobpakeHbl pyKu Kypusblimka?

2. MNpu ynotpebneHnn ankorons v KypeHus y yenoeeka Hapyluaetcs paboTta BHYTPEHHMX
opraHos. K uemy npusogut Kaxkaas BbikypeHHas curapeta? Boibepete «[a» unun «Het» B kax-
[lOW CTpOKe.

YBenuuusaet paboty cepaua no npotaikMBaHUIO KPOBK Oa/HeT
HapyweHuve Tennootgaum Oa/Her
PaclumpeHune KpoBeHOCHbIX COCYyOB HOa/Hert

3. Cy>keHue cocynoe — npuurHa 3ab60eBaHNs KYPUIIbLLMKOB «MEePEMEKAIOLLENCA XPOMO-
TOW», KOTOPAsi CONPOBOXKAAETCA CUIbHOW 60/bi0 BO BpeMs xoabbbl. K Kakum nocnencremsam
NPUBOAMUT CyXXeHWe cocynos?

a) notepe TPyAOCNOCOOHOCTU HA ANIUTENTbHOE BpPeMS

6) MHBaANNAHOCTH

B) npucTynbl 60num

r) HUKaKUX HapyLleHWi He Habnopaercs

4. BoibepuTe BEpHbIE YTBEPXKAEHMS.
a) NMocTosaHHbIEe 3aHATUA (PU3UYECKUM TPYAOM U (DU3NYECKON KYNbTYPOH cnocob-
CTBYIOT Pa3BUTUIO U YKPEMNJIEHUIO CEPAEYHOMN MbILLLLbI
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BUOJIOIUA

6) HUKOTUH BbI3bIBaET Cy)KEHUE KPOBEHOCHbIX COCYAO0B

B) «[lepemexatoasca xpoMotay — 3TO pe3ysibTaT HeMpPaBUIbHOrO NMUTaHUSA

r) AnKoronbHble HaruTKK, B TOM YMC/le U MMBO, HapyLIaloT KposoobpalueHue

a) MMnogMHamMma HWKak He cKasbiBaeTca Ha paboTy cepaua v cocynos

e) Mpwu BbIKkypUBaHUU cUrapeT yCNOKaUBaKOTCA HEpPBbl, CHUMAETCA CTpecc

%) HUKOTUH CHUKaeT CBEPTbIBAEMOCTb KPOBU

3) Mpu dusmueckon pabore ysennunBaetrca o6bLEM KpoBM, NpoTeKalolen Yepes
CepAeYHYIO MblLULLY

u) CepaeyHbli NPUCTYN MOXET ObiTb CMepTesibHbIM, €C/M OBGLWUPHbIN y4YaCTOK
cepaeyYyHOU MblWLbl JIMWIEH KUCopoaa

K) O6pas KM3HM He BNUAET Ha NMPOLOIKUTENIbHOCTb XKMU3HW YenoBeKa

UCCNEAOBAHHUE CBOMUCTB APTEPUAJIBHOIO NY/IbCA
(HA TYHEBOU APTEPUM)

Ncnonb3ysa dyHKUMOHANbHbIE TECTbI C NOACYETOM YACTOTbl cepaeydHbix cokpattenui (YCC),
MOYKHO MOJNY4YUTb BaXKHble CBeleHUS O (hYHKLMOHAIbBHOM COCTOSIHUM CEpPAEYHO-COCYAUCTOM CU-
cteMbl. Hanpumep, onpenenvtb BAUAHWE PU3UYECKUX YNPAXKHEHWUM HA OPraHW3Mm, 4To Ccyluie-
CTBEHHO NMOMOraeT B fJO3MPOBaHWUM (hU3UYECKON HarpysKku, eé MHAMBUAYyann3aumMm U onTumMalsib-
HOCTH.

Paznuyatot aptepuanbHbii, KanunnsapHbid U BEHO3HbIM NybC.

Hanbosnbliee npakTuyeckoe 3HayeHWe ANA AMArHOCTUKW PasfiMyHbIX MaToIOrMYecKnx co-
CTOSIHUM MMeeT apTepuasibHbli NysbC.

CywiectByeT HeckofibKo crniocoboB onpeneneHus nynbca, Haubosee MPOCTOM U3 HUX —
nanbnaTopHbIA. 3aK/04aeTCA OH B NPOLLYNbIBAHUW U NOACYETE MYNbCOBbIX BOJH.

lManenayus (om nam. palpatio — owynsiBaHue) — KknuHuyeckul Memood ucciedoBaHus
npu NOMOWU OCA3QHUS C Uesblo u3yyeHus ¢pusuyeckux cBolicm8 u yyBcmBumensHocmu
mkaHel u opaaHoB, monoepagpuyecKux COOMHOWeEHUlU MeXOy HUMU U OBHAPYKEHUS HEKO-
mopebix YHKUUOHAbHbIX AB8neHul B opaaHuzme (memMnepamypol KOXU, NYA6Cayuu cocyoos,
nepucmaabMuUKU KUWEeYHUKa u op.).

OnpepenatoT nynbc HA COHHOW, BUCOYHOM M APYrMX [OCTYMHbIX AN Nasbhauuy apTepusx.
Kak npaewnio, nynbc onpenensior Ha iy4eBoi apTepuu y Hayana OCHOBaHUS BOMbLIOrO Masb-
ua, AnA Yyero nanblpl (BTOPOMH, TPETUM U YETBEPTbIM) CTABATCS YYTb Bbille J1y4e3anscTHOro Cy-
CTaBa, apTepus HaLLyMNbIBAETCS U NPUXKMMAETCA K KOCTH (puc. 1).

39710 UHTepecHo!

BpavyeBamenu opeBHezo Kumas, obcnedys 60/16HO20, U3yyanu nysiec He meHee yem B
deBamu moy4kax u pasnuyanau 0o 28 BudoB nynsca. B cpedHue Beka memod nynscoBol Ou-
a2HOCMUKu npoHuK Ha meppumoputo CpedHeli Azuu: meopemuyveckoe obocHoBaHue ucce-
0oBaHus nyneca 8 «KaHoHe meduuuHsbl» Bei0arowezocs Bpaya cpedHeBekoBoz2o Bocmoka
N6H Cunel (980— 1037 22.) Bo MHO20M Cx00HO € nonoxeHuamu OpeBuel kumadlckol medu-
YUHBbI.
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Puc. 1. UccneposaHue nynbca: NpaBu/ibHOE U HEMPaBUIbHOE NOJIOXKEHWE NasbLes
(no A. ®@orenb u I. Bogpawke, 2000)

3anomHure!

ApTepuanbHbIi NyNbC — 3TO PUTMUYHbIE KONEOaHUA CTEHOK apTepuid, 0ByCNOBNEHHbIe
BbIOPOCOM KPOBM M3 Cepaua B apTepuasibHy0 CUCTEMY U USMEHEHWEM B HEN AAB/IEHUS B TeYe-
HWe coKpaleHus (cuctonsl) u paccnabnenus (ouacrtonsit).

MNpu nccnenoBaHuK Nynbca onpeaensaioT ero OCHOBHble (hM3MOoNorMyeckue nokasarenu (xa-
PaKTEPUCTUKM):

* pUTM

* yacToty

* HanpsxkeHue

* HanosiHeHue

* hopMy (NyNbCOBOM BOJHbI)

Putm. PUTMUYHOCTD nynbca oBycnoBfEeHO pacnpocTpaHeHWMeM KonebaHuii CoKpalleHus
cepAua Yepes paBHble NPOMEXYTKWU BpeMeHu. [Tpu paccTponcTBax cepaeyHoro putMa nynbco-
Bbleé BOJIHbI CNIEAYIOT Yepe3 HEOAMHAKOBbIE NMPOMEXKYTKU BPEMEHU U MYbC CTAaHOBUTCA HEPUT-
MWUYHBIM.

9710 UHTepecHo!

B Hopme moxem Bcmpeyamecs mak Ha3zviBaemas «ObixamesibHAs apummusi», npu KOmo-
pol yacmoma nyneca Bo3pacmaem Ha B0oxe u ymeHowaemcs npu Bvidoxe. [oixamenoHas
apummus Yauwe Bcmpedaemcs Yy Moa100bIx todel, a Yy B3pocsbix Bo3HUKaem Kak omBem cepO-
ua Ha cmpeccoBele hakmopesl, Ha PU3UYECKYIO HA2PY3KY, d MAKXKE npu O/IUMENbHOM ¢hu3uye-
CKOM uu ymcmBeHHOM nepeymomIeHuU.

Kakne npuumnHbl MOryT 06bACHWUTL AaHHoe sBneHue?

(BO3HMKHOBEHME AblXaTesibHOW apuUTMUKU OBYC/IOBIEHO AHATOMUYECKOW BIM30CTbIO NErKMX
U cepaua, a TakXke BIMSHUEM HEPBHO-TYMOpPasibHbIX haKTOPOB)

Yacrora. Yactota nynbca B (hpM3MONOrM4ecKMX YCNOBUSIX MOKOS COOTBETCTBYET YacToTe
cepAeyHbIX cokpaleHui u pasHa 60—90 cokpaleHunit B MUHYTY. YacToTta nynbca noaeepike-
Ha JOBOJIbHO 3Ha4YnUTENIbHbIM KOonebaHWAM B 3aBUCMMOCTM OT BO3pacTa, nosa, pocta U Apyrux
¢akTopos.

910 uHTepecHo!

Y KeHWUH NYsbC HECKO/IbKO Yawie, YeM Y MYx4uH. Y Bbicokoz2o yenoBeka nynsc 0bbIYHO
pexe, 4eM Yy HU3ko2o0 pocma. Y model noxunozo Bo3pacma (cmapwe 60 nem) u y demel
nyseC Yawe, yem y B3pocsibix auy.

YBenuueHue yactotbl cepaedHbix cokpaluerui (YCC) 6onbwe 90 B MUHYTY Ha3biBaeTcA Ta-
XuKapauen. B dusnonormyecknx ycnoeusx 4actbi nynbc Habniogaetca npu UMYECKUX U
MCUXONOIMYECKUX HArpysKax.
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YacroTta cepaeyHbix cokpalieHuit meHee 60 B MUHYTY Ha3biBaeTca bpaavkapauven. [laHHoe
COCTOSIHWE XapaKTEPHO BO BPEMS CHa, Y (PU3NYECKM TPEHUPOBAHHbIX JIIOAEMN.

Hopsaabhetit

pPUTM \'_,\

Bpaamkapmns ‘L/\
Taxukapnua F fl h fl ﬁ ﬁ

Puc. 2. 3KT npusHaku HapyweHusa YCC

Hanps)xeHue. HanpsykeHve nynbca onpenensietcs ToM CUNOMW, KOTOPYIO HYXXHO Mpuo-
XXWUTb UCCNepytoweMy A5 NOHOMO CAABMIEHUA NMYNbCUPYIOLLLEN apTePUN. ITO CBOMCTBO Nysibca
3aBMCUT OT BE/IMYMHBI CUCTOJIMYECKOrO apTepuasibHOro AAB/IEHUS U TOHyca apTepuanbHOM
CTeHKU. Yem Bblle faBneHWe, TeM TpyLHEe CXKaTb apTepuio, — TaKOW NyNbC Ha3blBAETCS Ha-
NPs>KeHHbIM, UNK TBEPAbIM. [1pY HU3KOM AaBNEeHWU apTepust Nerko CXKUMaeTCss — MybC MAT-
KWW

HanonHeHue (amnautypa). HanonHeHwe nynbca oTpaxkaeT HanosiHeHWe uccienyemoMn
apTePUN KPOBbLIO MO BbICOTE NOAbEMA apTepuasibHOW CTeHKU. [JaHHbIM NoKasatesb 3aBUCKT OT
BE/IMYMHBI yaapHOro obbéma, obLero KonmMyecTsa KPOBM B OpraH1M3Me M e€ pacrnpeaeseHus.
PasnuuaioT nynbc XopoLlero HanosHeHUs UKW NOJIHbIA, U MIOXOro HAMOJIHEHUA WK MYCTOM
(cnabblit, HUTEBUAHDIN).

9710 MHTepecHo!
Ecme cBederus, ymo 8 pesynemame OnumenosHoix BoeHHbIx noxodoB8 y HanoneoHa bora-
napma Boipabomarcs oOuH u3 BapuaHmoB pedkozo nyneca — npubnusumensHo 40 yo /MuH.

®Dopma (koHTYp) nynbcoBoi BonHbl. PDopma nysnbca 3aBUCUT OT CKOPOCTU U pUTMa
HapacTaHUA U NaaeHUs oTaeslbHOM NysibcoBoM BosHbl. CKOPOCTb NoAbEMA MYSIbCOBOM BOJIHbI
3aBMCUT OT CKOPOCTU, CUCTOJIbl JIEBOTO >KENyAo4YKa U BeSIMYMHbI BCTPEYAEMOrO COMPOTUBIIE-
HusA. Bonee uétko onpenensetca Ha churmorpamme (puc. 3). Ecnv nynbcosas BosHa  6blI-
CTPO MOAHUMAETCA C BbICOKOW aMMAUTYAOM Mo NasabLaMu Bpada, TO rOBOPAT O BbICOKOM
ckauywem nynbce. [pn meaneHHo nogHMMaloWeNCcs U onycKaloLwenca Nyn1bCoOBOW BOJIHE ro-
BOPAT O MasioM MeAJsieHHoM nynbce. [1py noseneHun BCnen 3a OCHOBHOW BOSIHOW MeHbLUEN
Mo BeNMYMHE HOBOW BOJIHbI FOBOPAT O AMKPOTUYECKOM nysbce. B HopMme nynbc obbluHOM

¢opmbl.

Ccuemozpachua — 2paguyeckas peaucmpayus nyascoBeix KonebaHuli cmeHKu KpoBe-
HocHozo cocyda. lNMynecayuto BocnpuHumatom ¢ noBepxHocmu mesna Hao ucciedyeMobiM Co-
CYOOM C NOMOW,bIO HaKAObIBaeMbix Ha 06/1CMb NYAbCAUUU OAMYUKOB.
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COUTMOIrPAMMA

KATAKPOTA

ANKPOTUYECKAA
BOJIHA

AHAKPOTA

NHLUWN3YPA

Puc.3. Churmorpamma

AHakpota — uHTepBan nogbéma nysnbcoBoM BonHbl. BoBpemsa cucTtonbl neBoro xenynou-
Ka cepaua nopuus kposu (50—90 mn) pesko BbibpacbiBaeTcs B aOPTy U PacxoauTcs aanee rno
aptepusaM. Ha nuke aHaKpOTbl perucTpupyeTcs CUCTONIMYECKoe apTepuanbHOe AaBNieHue.

Karakpora — vHTepBan nageHus BosiHbl. [ponMcxoaut Bo BpeMA OT TOKa KPOBW U3 apTe-
pui B Kanunnsapbl. Ha camMol HUXHEN TOYKe KaTaKpoTbl perucTpupyeTtcs auactoniMyeckoe ap-
TepuanbHoe AaBneHue.

MUHum3ypa — MOMEHT NOSIHOrO 3aKpbITUS A0PTasIbHOIO KanaHa.

AMKpoTuuyeckas BonHa (3ybeu) — BTOPUYHbIA NOABEM Ha Katakpote. KonebaHue cteH-
KW COCyaa, CBA3aHHOE C KPaTKOBPEMEHHbIM npoxoxaeHueM Hebonbloro ob6béma Kpoeu B 06-
paTHOM HanpaBneHUH.

JNlabopatopHan pabora Ne 5

«OnpeneneHne OCHOBHbIX XapaKTEPUCTUK apTepuasibHOro nysbca Ha Jly4eBOM
apTepuu»

Llene pabomei: 03HakoMUTLCA C OBLMMKU 3aKOHOMEPHOCTAMU (PYHKLMOHMPOBAHUSA cep-
AEeYHO-COCYANCTOM CUCTEMbI, HAYYUTLCS NAsIbNATOPHOMY METOAY UCCNefOoBaHUA Nynbca.

Mamepuanel u 06opydoBaHue: cekyHAOMEP, YaCbl CO CTPENKOM.

Xop, paboTbi:

1. Mpuaatb uccnegyemomy ynobHoe nonoxkeHue, cuaa unm nexka. Oxsarutb ogHOBpPEMEH-
HO KWUCTM MauMeHTa nanbLaMu CBOMX PYK Bbille Ny4e3ansiCTHOrO CycTaBa Tak, 4ytobbl 2, 3 u
4-¥ nanbupbl HAXOAWNUCH Hafd Ny4eBoMn apTepuent (2-i nanew, y ocHoBaHua 60Mblworo nanbua).

2. CpaBHuTb KonebaHMs CTEHOK apTepuit Ha NpaBoW M fieBon pykax. [posectn nopcyér
My/IbCOBbIX BOJIH HA TOM apTepuu, rae OHM Jiyylle BblipaXkeHbl B TeyeHun 60 cekyHa,.

3. OueHuUTb MHTEpBanbl MeXAY NyN1bCOBbIMU BOJTHAMM.

4. OueHuWTb HanoJsiHeHWe Nynbca.

5. CoaBuTb NeByio apTepuio JO UCYE3HOBEHMS NysibCa U OLEHWUTb HanpsxkeHue nynbca. 1o
HamNoJIHEHUIO U HaNPSXXEHUWIO ONPELENUTb BEIMYUHY NysbCa.

6. 3adukcupoBsatb pesynbraTbl UCCIeAOBAHMA B MPOTOKOJI.

7. Coenatb BbiBOA.
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lNpoTokon nccnepoBaHua

CeoiicTBO .
Hopma BapuaHTbl OTKNOHEeHUsA JaHHble u3sMepeHuUit
nynbca
Putm PUTMUYHbIN APUTMUYHbBIN
Yactota 60—90 peaKui /4acTbii
HanonHeHne | xopowee cnaboe
Hanps>keHve | ymepeHHoe MSArKUKM /TBEPAbIN
®opma HOpManbHas ObICTPbIN /MeSIeHHbIN

BbiBopa: y ncnbityemoro nynbc

(s HOpMe, nMeloTCA HapyLue-

HUA PUTMUYHOCTHU, HaCTOTbl, HANPAXKEeHUA, HAaNOJIHEHUA, CbOprI I'IyanOBOﬁ BOﬂHbI).

JlabopatopHan pabora Ne 6

«OnpepeneHue ¢pyHKLUOHANIBHOIO COCTOAHUA

cepaey HO'COCYAMCTOﬁ CUCTEMDbI»

Llenoe pabomer: oueHnTb DyHKUMOHANbHBIE pe3epBbl CEPAEYHO-COCYAMCTON CUCTEMbI Ha

(husnyeckyio Harpysky.

Mamepuane! u 06opydoBarue: undposas naboparopus, garumk YCC.

Xop paboTbi:

1. Onpegenutb nynbc B nokoe (YCC 1) 3a 1 MuHyTy.

2. Cpenatb 20 npucenanui 3a 30 cek.
3. MoetopHo nsmepwutb nynbe (HCC 2).
4,

Paccuutatb kKoaduumeHT TpeHupoBaHHocTH (K) no dopmyne:

K= (HCC2—-4CC1) | 100%

YCC1

5. CpaBHVITb I'IOJ'Iy‘-‘IeHHbIl‘;I pe3ynbrat C TabIMYHBIMK AaHHbIMMW.

6. Coenartb BbiBOA,

Tabnuya 1

YpoBeHb TPeHMPOBaAHHOCTU CepAeYHO-COCYANCTON CUCTEMDI
(no Axkeswny, 1975 1.).

Koadduument tpennposanHoctu K,% YpoBeHb TPEHMPOBAHHOCTH
25 1 MeHee O1nnyHbIN
26—50 Xopowui
51—75 MNocpencTeeHHbIM
76—99 Mnoxow
100 YpesmepHas TpeHMPOBAHHOCTb
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9710 MHTepecHo!
JlononHuTenbHble UCCNeAOBaHUA CEPAEYHO-COCYAUCTOU CUCTEMDI

1. Mpob6a c 3apepKKoMn AbIXaHUA

PabotocnocobHoCTb Yenoeeka Kak yHKLMOHANbHOW CUCTEMBI B LIESIOM ONpeaenseTca co-
CTOSIHWEM TeX 3BEHbEB, KOTOPbIE MUCTbITbIBAIOT HAMOOSIbLLYIO HA FPY3KY UM HECYT HAaUBObLLYIO
OTBETCTBEHHOCTb 3@ YCMeLwHOCTb paboTbl. BaxkHyto ponb B obecneyeHnn pusmyeckomn paboro-
CNoCOBHOCTU UrpaeT Kapavo-pecnupartopHas cuctema. E€ coctosiHne moxeT BbiTb OLEHEHO C
MOMOLLbIO PA3/IMYHbIX (hYHKLMOHAbHbLIX MNPO6.

Mpoba c 3apepskKo AbixaHusA nocse OPCMPOBAHHOMO BblAOXA MNO3BOMSAET MO MPOLOIKM-
TeNIbHOCTU 3TOMN 3a[ePXKKWU U CONPOBOXKAAIOLLEN €€ peaKunn 3amenieHnsa YacToTbl CEPAEYHbIX
cokpatwenuit (YCC) cyamTtb 06 yCTOMYMBOCTU MUCMbITYEMOrO K runokcun. OueHka cocTosHuA
KapAMopecnMpaTtopHOM CUCTEMbl NPOU3BOAUTCA MPU 3TOM UCXOASA U3 KpUTepues, NpencTaB-
NeHHbIX B Tabnuue.

Tabnuua 2
OueHKa coCcTosiHMA UCMbITYEMOrO
CocTosiHue E:::::::r;i?:;::::):l MaKcumanbr:-Iocecsame.qneHue
OtnnyHoe >50 >25
Xopoluee 30-50 20—-25
CpenHee 20—30 15—20
Mnoxoe <20 <15

PekomeHpgauum no ohopmMmneHunio npoTokona paborol
OueHuTe coCcTosHME UCMbITYEMOrO B COOTBETCTBUM C Tabnmuen.

2. «<KapauopecnuparopHbie npobbi leHun u LLTaHre»

AHanormyHbii cMbicn umetoT npobbl feHun u LLtaHre, KoTopble 3aknoyaloTcsa B perucrpa-
MU BPEMEHMU, B TEYEHME KOTOPOrO NauMeHT CNocobeH 3aaepsKaTb AblXaHWe Nocae MakcUMarb-
Horo Baoxa (npoba LlUtaHre) n nocne makcumanbHoro Bbigoxa (npoba leHun). Mpu HepocTa-
TOYHOCTU KpOoBOOOpALLEHNA BPEMA 3a4EPXKKM AbIXaHWSA COKpPALLAETCS.

PekomeHpgauum no opopmMaeHunio NpoToKona paborbl

Mony4yeHHble aaHHble BHecUTe B Tabn. 2, paccuMTanTe CpeaHIo BENNYKUHY, CAENaUTe BbIBO-
Obl, UCXOAS U3 TOrO, YTO, €C/IM BPeMA 3aflePXKKu AbixaHusa B npobe leHUM Kopoye BpeMeHH 3a-
LepKKu abixaHusa B npobe LLtaHre B 3 1 6bonee pas, HaNMLO HEAOCTAaTOYHOCTb KpOBOOOpalLie-
HUS.

Tabruya 3
Pesynbratbl KapanopecnuparopHbix Npob leHuu u LtaHre
Ne MpoGa Lranre Mpo6a leHun (Bpema 3apeprKKu
®.N.0. (Bpemsa 3apepiKKu
n/n AbIXaHUA Ha BblJOXE), C
AbIXaHUA Ha BAOXE), C

1.

2.
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3. Mpo6a KpemnTtoHa
MNpoba KpemntoHa 3aknovaetca B pernctpaumm YCC n cucronuueckoro ALl (Allc) nocne
15-MUHYTHOIO HaxXOXXAEHMA B MOJIOXKEHUU NEXKa U Yepe3 2 MUH NOC/ie NOC/eayoLWero nepexo-
Ja B nonoxeHue cros. MUcxoas ns nonydenHbix casuroe YHCC u Allc npu nepecTporike Ha Ho-
BOE PaBHOBECHOE COCTOsIHWE reMO-LUMPKYNALUK paccumTbiBaeTcsa uHgekc KpemnrtoHa:

g [o(o
20

Unpekc Kpemntona = 3,15 + Allc

PekomeHpaunm no ohopmMneHuio NnpoToKona paborbl

CaenaiTe BbIBOA, MCXOAA U3 TOTO, YTO BeMYMHA uHAeKca 6onee 100 — npusHaK oTInYHO-
ro pyHKUMOHANBbHOrO COCTOSIHUA KapavopecnupatopHor cuctemsl, ot 75 go 100 — cpepHero,
ot 50 po 75 — cnaboro, meHee 50 — HepgocTaTOYHOrO

JNlabopatopHas pabora Ne 6

«OnpepeneHune 3Heprosarpar No COCTOAHUIO CEPAEUYHBIX COKPALLEHUN»

TeopeTuueckasa yactb

B n3BecTHOM NoroBopke «ABUXXEHUE — 3TO XKU3Hb» 3aKJ/IIOYEH MABHbIA NPUHLMM 300POBO-
ro 6biTua Tena. Monb3a M3nYECKOM aKTUBHOCTU AN CepAEYHO-COCYAUCTON CUCTEMbI HE Bbl-
3blBAE€T COMHEHUI HU Y BPaYem, HWU y CNOPTCMEHOB, HW Yy 0bbluHbIX Ntogei. Ho kak onpenenutsb
Ccob6CTBEHHYIO HOPMY MHTEHCUMBHOCTM (DU3UYECKMX HArpy3oK, 4ToObl He HaHeCTU Bpeaa cepaly
M OpraHusMy B LiesIoM?

Kapauonoru v cneunanuctbl CNOpTUBHOW MeAULMHbI PEKOMEHAYIOT OPUEHTUPOBATLCA Ha
HOPMY Mysibca, M3MepsieMyto Npu chuandecknx Harpyskax. O6wbiuHo, ecnn YCC Bo Bpems Tpe-
HUPOBOK MPEBbILIAET HOPMY, Harpy3KW CUMTAIOTCA YPE3MEPHbLIMU, @ €C/IM He AOTATMBAET A0
HOPMbl — HegocTatoYHbiMU. Ho ecTb 1 dusmonormueckme ocobeHHOCTU opraHvM3Ma, BAUSAIO-
LLMEe Ha YaCcTOTy COKpaLLeHWI cepaua.

MoueMy yacToTa cepauebueHns ysenmunBaeTca?

Bce opraHbl U TKaHW YXMBOrO OpraHvW3Ma HY)XAQIOTCSl B HACbILLLEHWW NMUTaTeNIbHbIMU Belle-
CTBaMU M KucnopofoM. MIMeHHO Ha 3ToM moTpebHOCTU aepXKuTcsa paboTta cepaeyHo-cocyau-
CTOM CUCTEMbI — KayaeMas CepALeM KPOBb HACbILLAET OpraHbl KUCIOPOAOM, M BO3BpALLAETCSA
B NIErkue, roe npoucxoauT razoobmeH. B coctosHum nokos ato npoucxoaut npu YCC ot 50
(y TpeHupoBaHHbix nogen) no 80—90 ynapos B MUHYTY.

Mpy aKTUBHOM ABUXKEHWM MOTPEOHOCTb BCEX OPraHOB B KMC/IOPOAE pe3Ko Bo3pacTaet. Bor
Mo4YeMy YacToTa Nny/bca yBesM4YMBaEeTCs nocse hU3n4eCcKon HarpysKu.

Cepaue nonyyaet curHan o HEOHXOAMMOCTH MOsTyYeHUsT BONbLLEN MOPLMKU KUCIOPOAA M Ha-
ynHaeT paboTatb B yCKOPEHHOM TeMmre, 4Tobbl obecneumnTb noaady HyHoro oObeéMa Kucnopoga.

Hopma 4yactoTbl cepaeyHbiXx COKpalweHUm

Y106bI y3HaTb, NPaBUILHO M paboTaeT cepale U afeKBaTHble 1M Harpy3Ku NonyyaeT, He-
06X0AMMO YUMUTbIBATL HOPMY YaCTOTbI My/ibCa MOC/E PasHbIX PUIMYECKUX HArpy3OK.

3Ha4YeHUss HOPMbl MOTYT Pa3fiM4yaTbCs B 3aBUCMMOCTU OT (PU3NYECKOM NOATOTOBKU U BO3-
pacTta 4YenoBeka, NO3TOMY A1 €€ onpefesieHns ucnosblyetcsi hopmyna MakCMManbHOMO Nynb-
ca: 220 MMHYC KONIMYeCTBO MOJIHbIX NET, TaK Ha3biBaeMas dopmyna Xackens-Ookca. Ot nony-
YEHHOro 3HayeHusa M OyAeT BbIMUCNATLCA HOPMAa YacToTbl cepauebueHunit ana pasHbiX BUAOB
Harpy3oK, Uin TPEHMPOBOYHbIX 30H.
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Mpu xonbbe

Xogpba — 0fHO M3 caMbiX (PM3MOSIOTMYHBIX COCTOSIHUM 4YesoBeKa, C XoAbObl Ha MecTe
MPUHATO HaYyMHaTb YTPEHHIOK MMMHACTUKY B KayecTBe pa3sMUHKW. [ns 3TOW TpeHWpOBOYHOM
30Hbl — npu xoabbe — cyulecTsyeT HopMa nynbca, pasHas 50—60% ot MakcMmasnbHoro 3Ha-
YyeHus.

Boiuncnum gna npumepa Hopmy HYCC nns 30-netHero yenoeeka:

1. Onpegenum makcumanbHoe 3HadeHne YCC no dopmyne: 220 — 30 = 190 (ya /mMuH).

2. Y3HaeM, ckonbko yaapos coctasnsaioT 50% ot makcumansHoro: 190 X 0,5 = 95.

3. Takum xe cnocobom — 60% ot makcumansHoro: 190 X 0,6 = 114 ynapos.

Monyynm HopMasbHbIM Nynbe npu xoabbe ansa 30-netHux B npeaenax ot 95 no 114 ynapos
B MUHYTY.

MNpu KapauoTpeHUpoBKe

Ocobo nonynsapHOCTbIO Cpeau Niiofer CPeaHero Bo3pacrta Mosib3yoTCA 3aHATUS Kapauo,
WK KapAUOTPEHWPOBKM, TO eCTb TPEHUPOBKHM ANA cepaua. 3ajada Takux TPeHUPOBOK — yKpe-
MUTb U HEMHOTO YBEJIMYMTb CEPAEYHYIO MbILLLLY, 3 CHET Yero yBesnuuTb U 06BbEM cepaeyHoro
BblOpoca. B pesynsrate cepaue HayunTca paboTarb MensieHHee, HO HAaMHOTO 3 hEKTUBHEN.

Hopma nynbca npu kapauo ebluncnserca kak 60—70% ot makcumanbHoro 3HadeHus. Mpu-
Mep pacueTa nysnbca Ans KapauoTpeHnpoBok 40-neTHeMy YenoBeky:

1. MakcumanbHoe 3Hadenue: 220 — 40 = 180.

2. Nonyctumble 70%: 180 X 0,7 = 126.

3. Jonyctumbie 80%: 180 X 0,8 = 144.

MonyyeHHble npepenbl HOpPMbl My/fbCa BOBPeMs KapAuoTpeHupoBoK pans  40-neTHux
nopen — ot 126 no 144 ynapos B MUHYTY.

Mpwm 6Gere
O1nnuHo yKpennseTt cepaeyHyto Mbiwuy HecnelwHbin 6er. Hopma YCC ansa ato TpeHupo-
BOYHOM 30HbI paccuuTbiBaetcs Kak 70—80% ot makcumanbHoro nynbca:
1. MakcumanbHaa YCC: 220 — 20 = 200 (ans 20-neTHux).
2. OntumanbHo gonyctumas npu 6ere: 200 x 0,7 = 140.
3. MakcumanbHo gonyctumas npu 6ere: 200 x 0,8 = 160.
B utore Hopma nynbca npu 6ere ansa 20-netHux coctaeut ot 140 go 160 yoapoe B MUHYTY.

Ana cxkuraHusa xxupa

CywiecTeyeT Takoe MOHATUE, KaK 30Ha cxkuraHusa xupa (3CXK), npeacrasnsaowas cobon
HarpysKu, NP1 KOTOPbIX MPOWUCXOAMT MaKCMMaslbHOE CXKMraHue >KMPOBbLIX OTJIOKEHWH — [0
85% kanopui. Kak HM noka)keTcst CTpaHHbIM, 3TO MPOUCXOAMUT NPU TPEHUPOBKAX, COOTBETCTBY-
OLLIMX MHTEHCUBHOCTHM Kapano. O6bsAcHAeTCs 3TO TeM, YTo Npu Gonee BbICOKMX Harpyskax op-
raHW3M He YCreBaeT OKUC/ATb JKUPbl, NO3TOMY MCTOYHUKOM 3HEPrvM CTAHOBUTCS MbILLEYHbIN
[TIMKOTEH, U CXKUralTCA He KMPOBbIE OT/IOXKEHMS, a MblLLeYyHas mMacca.

lmaeHoe npaeuno gnsa 3CXK — perynapHOCTb.

Y cnoptcMmeHoOB

[Ons nopen, npodeccoHanbHO 3aHMMaAlOLWMXCA cnopToMm, uaeanbHor Hopmbl YCC He cy-
wecTtByeT. Ho y cnopTcMeHOB — camasi BbICOKasi NaaHKa HOpMbl Nynbca Npy U3NYECKUX Ha-
rpy3kax. ¥ HUX HOpMasbHbIM NyNbC BO BPEMSA MHTEHCUBHbIX TPEHUPOBOK PaCCUHUTLIBAETCS KaK
80—90% ot maKkcumasbHoro. A BO BpeMs npefenbHblX Harpy3oK NynbC CMOPTCMeHa MOXKeT
coctaenatb 90— 100% ot MakcumasnbHoro.

Bua 1 MHTEHCMBHOCTD (DU3MYECKOM Harpy3ku UMEIOT OrpoOMHOe 3HadeHue. Hanpumep, y be-
rYHOB, TpeHupylowmxca Ha BbiHocinBocTb, YCC npu Harpyskax OblBaeT HWXKe, YeM Yy criop-
TCMEHOB-CUJIOBUKOB.
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Cnepnyet Takke y4ecTb (pU3MONOrMYECKoe COCTOSHUE 3aHMMAIOLLMXCA CMOPTOM (CTeneHb
MOpPdOOrMyecKkux M3MeHeHWn MMOKapaa, BeCc Tena) U To, 4YTo B NoKoe cepauebueHune cnop-
TCMEHOB 3HAYUTENIBHO HUXKE, YEM Y HETPEHUPOBAHHBIX Niogen. [103ToMy 1 BblYUCNEHHbIE 3HA-
UEHWs MOTYT OT/IMYaTbCs OT peasbHbix Ha 5— 10%. CnopTuBHble MeanKK cuuTaioT 6onee no-
KasarenbHbiM ypoBeHb YCC nepen Hayanom cnepytowen TPEHUPOBKH.

[ns 6onee TOYHbIX NOACYETOB CYLLECTBYIOT YCNOXKHEHHbIE hopMynbl pacyéta. OHU MHAEK-
CMPOBaHbl He TOJIbKO MoJ, BO3pacT, HO 1 nog uHaueuayanbHyto YCC B nokoe M NpOLEHT UHTEH-
CMBHOCTM TpeHMpPOBKM (B aaHHoMm cnydae — 80—90%). Ho 3t pacyetsl npeacraensior 6onee
CNOXKHYIO CUCTEMY, @ MO pe3y/bTaTy He C/IMLWKOM OT/IMYAIOTCS OT UCMOIb30BAHHOM BbiLLE.

NOBLIWEHNIO KapAWo-

MakcumanbHo gonyctumas YCC no Bo3pacTtam

Ha nokazarenb nynbca npu hmsnMyeckux Harpyskax BAUSET U Takor aKTop Kak BO3pacT.
Bort Kak BbimsaaaT Bo3pactHblie usmeHerus YCC B tabnuue.

BospactHas rpynna MakcumManbHO AONyCTUMBIN NySbC, yA,/ MUHYTY
Ho 25 net 195
Jo 30-tu 190
o 40 180
[o 50-tn 170
Jo 60-1u 160
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Takum obpaszom, MmakcumasnbHo gonyctumas YCC npu dpusnyeckux Harpyskax B 3aBUCMMOCTH
oT Bo3pacTa Konebnetca B npegenax or 159 go 200 yaapos B MUHYTY.

BoccraHoBneHue nocne TpeHUPOBKHU

Kak y>ke roeopunocb, B CNOPTMBHOW MeAMLMHE BHUMAHWE YAENAEeTCA U TOMY, KaKOW NysbC
LOSIKeH ObiTb He TONIbKO BOBPEMS, @ U NocC/ie TPEHUPOBKU, OCOOEHHO Ha CefyIOLMiA AeHb.

1. Ecnu nepepn cnepytowen TpeHnposkor YCC B nokoe coctaensetr 48—60 ynapos, 310
CYMTaeTCA OT/IMYHLIM MOKa3aTeseMm.

2. Ot 60 no 74 — nokasatenb XopoLlel TPEHUPOBAHHOCTH.

3. Jo 89 ynapoB B MUHYTY cuMTaeTCA YAOBNETBOPUTESIbHBIM MY/IbCOM.

4. Bbiwe 90 — HeynOBNETBOPUTENbHbBINM NOKa3atesb, TPEHUPOBKY HaYMHaTb HeXKenaTesibHo.

5. A 3a Kakoe BpeMsi JO/IKHO NPOM30OMTU BOCCTAHOB/IEHWE NyNbca nocse U3nyecKon Ha-
rpy3ku?

Yepes ckonbKo B HOpMe BOCCTaHaBNMBaeTcs?

Ha BocctaHoBneHWe nynbca nocfie TPEHUPOBKK Y pasHbIX NO4eN YXO4MT pa3Hoe BpemMs —
ot 5 no 30 MuHYT.

HopmaneHeim cyumaemcs 10— 15-muHymmeili omoeix, nocne komopozao YCC BoccmaHaB-
nuBaemcs 0o ucxo0Ho20 (neped mpeHUpoBKoUl) 3HaYeHuUs.

B 3TOM cnyyae BakHa TakXe MHTEHCMBHOCTb Harpy3sku, e€ NpoAO/IKUTENbHOCTb.

CkaxkeM, cnopTCMeHaM-CU/IOBMKAM AaeTCs BCEro 2 MUHYTbI Ha NepepbiB MeXXAy NOAXOAAMM
K ITaHre.

3a 3710 BpeMs nynbc gomkeH cHuautbes o 100 unu xots 661 110 yaapos B MUHYTY.

Ecnu atoro He npoucxoauT, Bpauu peKOMEHAYIOT CHU3WUTb HarpysKy Man KOJMYEeCTBO NOA-
XOLO0B, UM 3Ke YBENIUYUTb MHTEPBA/IbI MEXAY HUMMU.

Mocne kapanotpenrposkn YCC pomkHa BoccTaHOBUTLCA B TeuyeHre 10— 15 MuHyT.

O yeM roBopuT guTenbHoe coxpaHeHue Bbicokon YCC?

Ecnu nocne tTpeHnpoBkuM YactoTta cepauebuermnit gonro (6onee 30 MUHYT) ocTaércs BbiCO-
KOW, crieflyeT NponTh Kapauonorudeckoe obcnenosaHue.

1. lnAa HauMHatoLLero cnopTcMeHa NpoaoskuTeNbHoe coxpaHeHue Boicokon YCC rosoput
O HeNnoAroTOB/IEHHOCTU cepALa K MHTEHCUBHBIM (PU3NYECKUM Harpyskam, a TakKe o Ypesmep-
HOW MHTEHCMBHOCTU CaMUX HarpysoK.

2. HapalumBaHue hu3MYeCcKUX HarpysoK AO/KHO ObiTb MOCTENEHHbIM W 0bs3aTeslbHO —
C KOHTpO/IeM My/ibCa BOBPEMS W NOC/e 3aHATUIA. 115 3TOro MOXHO npuobpecTy nysbcomeTp.

3. Kontponb YCC gonxHbl cobntogarb U TpeHUMPOBaHHbIE CMOPTCMEHbI — 4TOObI HE AaBaTb
opraHusmy paborarb Ha M3HOC.

Perynauns 4actoTbl cepfie4HbiX COKpaLLEeHWUI OCYLLLECTBNAETCSA HEMPOryMOpPasbHbIM MYTEM.
Ha Heé okazbiBaloT AercTBUE afpeHanuH, HopaapeHanuH, koptuson. Co cBoel CTOPOHbI, CUM-
naTMyeckas U napacumnaTMyeckas HepBHas CUCTEMa KOHKYPEHTHO BO30OYy>KAaeT UanM TOPMO3UT
CUHYCOBbIV y3en.

NMpakTuueckasa 4yacTtb

Leno pabomeoi: OnpepenerHne 3Heprosarpar no COCTOAHWUIO CePAEYHbIX COKPALLLEHWI No-
cne p13nYeCcKomn HarpysKu.

Mamepuanes! u 06opydoBaHue: udposas naboparopus, garumk HCC.

Xop, paboTbi:

Pacuér sHeprosartpar uyenoBeka, KOTopbli Kynancsa B 6acceitHe 15 mMuH npu yacrtote cep-
feyHbix cokpaweruin 130 yoapos B 1 MuH.
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PacuéTbl MOXXHO NPOBOAMTL MOC/IE BbIMOSHEHMSA /10O0ON DU3MUECKON Harpy3KU. JHeprosa-
Tpartbl, COBepLUaeMble YenoBekoM B 1 MUH, onpeaenstoTca no opmyrne:
Q= 2,09 (0,2 - 4CC - 11,3),
roe Q — aHeproszarpartbl (KX /MuH);
YCC — yvacToTa cepaeyHbix COKpaLLeHUHN.

Mpumep: fonycTuM, Bbl KatalMCb Ha JblXKax, M YacToTa CepAeYHbIX COKpaLLEeHUH Yy Bac CO-
ctaenseT 120 ynapoe B 1 MuH. [Togcumtaem aHeprosarparsl 3a 1 MuH:

Q=2,09-(0,2° 120 —11,3) = 2,09 « (24 —11,3) = 26,5 k[>x /MuH.

Q = 30 MuH * 26,5 K>k /MuH = 795 k[x

OrtserT: 3a 30 MuH n3pacxogosaHo 795 k[ aHeprum.

3apaHue. OnpenennTte aHeprosatparbl NPU 3aHATUU Ha Ypoke (hU3KYNbType.

o MopBu>KHbIE Cunoesblie
Bup 3aHATHI PasmuHka Ber
Mrpbl ynpasKHeHusA
Bpems 3aHsTUA 10 MuHyT 10 MuHYT 10 MuHyT 10 MuHYT
Mynbc
JHepro3arparbl .

Cpenaite BbiBoa: CpaBHuTe 3Heprosarparsbl.

KoHTponbHblie Bonpocobl

— Kakue nepudepuyeckme aptepumn (KpoMe iy4yeBor apTeprmn) BO3IMOXKHbI ANA UCCNeno-
BaHMA METOAOM nanbnaumm? Ykaxkute He MeHee 4-X apTepui.

— Kakwue daktopbl BAUSIOT Ha CBOMCTBA Nysibca’?

— [Npu HEBO3MOXXHOCTK OnpeaenieHns Nynbca Ha ly4eBon apTepuu, rae HeobxoamnMo ero
nccnepnosatb?

CutyauuoHHble 3apa4u

1. 3anonHute Tabnuuy «BnuaHue aprepuanbHoro gaeneHue Ha cBOMCTBa Nysbca (Hanps-
YKEeHUE)».

AaeneHue Mynbc

Hopma A/l

MosbiweHHoe A/

MoHumxkenHoe AJ]

2. YctaHOBWTE COOTBETCTBUSA MEXAY HapyLUEHUEM PUTMA CEPAEYHbIX COKpALLEHUI U YacTo-
TOW Nynbca

HapyweHue putma cepaeyHbiX COKpaleHun YacrtoTta nynbca
1. Taxukapaus A. 45
2. bpagvkapausa B. 100
B. 75
r. 80
[. 62

3. Y npoxoero 4yesoBeka Ha ynuue BHe3arnHO MOSBUAMCL pe3Kas CclabocCTb, XONOLHbIN
MoT, KOXHble NMOKpOoBbl 6neaHble. Mynbc YacTbiit, PUTMUYHBIN, CNABOro HAMPSXKEHUS U Hanos-
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HeHus. AptepuanbHoe aaenenue 70/20 mm pr. cT. Kak HasbiBaeTca Takow nynbc? Bawa taktu-
ka? Kakum obpasom onpegensercs nysbC Ha fiyyeBon aptepun?

4. Cepaue — yaMBWTENbHbIM M HALEXHbIA MOTOP, HAcocC, KOTOpbiM pabotaeTr B TeuyeHUH
BCEW YKU3HM, 6e3 OCTAaHOBKU U «peMoHTa». B 4éM npuumHa Takon HeyTOMMMOCTM paboTtocno-
CcoBbHOCTU cepaLa M ero mbiL?

5. CKonbKo IMTPOB KPOBU MepeKadnBaeT cepale YenoBeka 3a 1 4ac v 3a CyTKu, eciiv OHO
COKpaLL,aeTcs B cpeaHeM 75 pas B MUH, BbibpacbiBas Npy KaxkaoM COKpaLLEHWU U3 ABYX XKeny-
poukos 150cm® kposu?

6. MNpu >Kape ¥ BONHEHWUM KOXKa KpacHeeT, Ha xosiofe M npu ucnyre — bGnegHeet. Kak u B
3aBUCMMOCTM OT Yero U3MeHseTca cHab)keHue KpoBbio?
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OUEHKA ®YHKUHNOHAJIbHOIO COCTOAHUA
BETETATUBHOU HEPBHOW CUCTEMBDbI

LLenb: no3HakoMWUTbCA C OCOOEHHOCTAMMU CTPOEHUA BEreTaTMBHOW (ABTOHOMHOW) HEPBHOM
cuctembl (BHC) n e€é dyHKumMsamK, oBnagetb MeTofamMu OLEHKU (PyHKLMOHANbHOIO COCTOSHMUSA
BHC.

3apaum:

— MO3HAKOMMTbLCSA C OCOBEHHOCTAMMU CTPOEHUSA U PYHKLUMAMKU pasnnuHbix otaenos BHC;

— MO3HAKOMWTLCA C MEeTOAAMM OLEHKM DyHKUMOHanbHoro coctosaHus BHC;

— OUEHWUTb COBCTBEHHbIN BereTaTMBHbIM CTaTyC C NOMOLLbIO (PYHKLMOHANbHBIX MPoo.

O6opynoBaHue 1 MaTepuasbl: KyLleTKa, TOHOMETp, CEKyHaoMep.

BeretatnBHolM (aBTOHOMHOW) HEPBHOW CUCTEMOM Ha3blBAETCA YaCTb HEPBHOW CUCTEMBI, pe-
rynupyiowias paboTty BHyTPEHHUX OPraHoOB M NOCTOSIHCTBO BHYTPEHHEW cpeabl opraHu3Ma (ro-
MeocTa3). ABTOHOMHas HepBHas CUCTEMA NOAPA3AENAETCA HA CUMMNATMYECKUM, napacumnaTu-
YeCKMM M MeTacuMnaTuyeckui otgenbl. CuMnaTMyeckas 4acTb aBTOHOMHOM HEPBHOM CUCTEMbI
MOOMANU3YeT pecypcbl OpraHnM3Ma npu M3MeHeHuu ycnosui cpegsbl. MNapacumnarmyeckas aesto-
HOMHas HepBHas CUCTEMA OCYLLECTBNSIET TEKYLLYIO perynsumto hrMsnmonormieckux npoLeccos,
OTBeYaeT 3a BOCCTAHOB/IEHWE HAPYLUEHHOrO BO BPEMSA aKTMBHOCTM OpraHuMama romeocrasa.
MeTtacMmnaTMyeckas HepBHas CMCTEMa OKasblBaeT perynvpyloliee BO3AEUCTBUME HAa aKTUB-
HOCTb MbILLEYHBIX CTPYKTYP >KeNyAOYHO-KULLEYHOrO TpaKTa, cepaua. MHorve cumnatuyeckue u
napacuMnartuyeckne accepeHTHbIe BOTIOKHA, A TaKXKe KNETKM MeTacMMMaTuyeckor HepBHOM
CUCTEMbI HAaXOAATCA B COCTOSIHUW HEMNpepbIBHOTO BO30ykaeHuss — ToHyca. Obe cuctemsl, sB-
NAACb OTHOCMTEJIbHbIMW @HTArOHUCTaMM, HaXOAATCA B COCTOAHWMM MOABWXKHOIO PaBHOBECUS.
MNpeobnagaHue ToHyca CMMMATUYECKOW 4acTU aBTOHOMHOM HEPBHOM CUCTeMbl 0O6O3HaYaercs
Kak CMMNAaTUKOTOHMSA, NapacMMnaTMyeCckon — Kak BaroTOHMS.

BeretatvBHas HepBHasa cuctema perynmpyet AeaTeslbHOCTb BHYTPEHHUX OpPraHoB, NoBbila-
eT 0OMeH BEeLLLeCTB CKEeETHbIX MbILL, YyYllaeT X KpoBOCHabXeHWe, a TakKe yHKLMOHaSb-
HO€ COCTOSIHWE HEpPBHbIX LIEHTPOB, CMOCOOCTBYET OCYLLECTBAEHUIO (YHKLUUIA COMATUYECKOM
HEPBHOM CUCTEMbI, KOTOpas obecrneynBaeT aKTUBHYIO NMPUCNOCOOUTENbHYIO AEATENIbHOCTL Op-
raHM3mMa BO BHellHeW cpefe (NPWEM BHELLHWMX CUrHasnoB, MX 06PaboTKy, ABUraTesibHylo aes-
TeNbHOCTb, HAaMNpPaBAEHHYIO Ha 3aLLMTYy OpPraHn3Ma, Ha MOWUCKU MULLM, Y YeNloBeKa — ABUraTesib-
Hble aKTbl, CBA3aHHble C ObITOBOM, TPYAOBOM, CMOPTUBHOM AeaTesibHOCTbiO M Mp.). MNepeaada
HEPBHbIX BUAHWIA B COMAaTUYECKOW HEPBHOMN CUCTEME OCYLLECTBNIAETCA C BO/bLIOW CKOPOCTLIO
(ToncTble comaTMyeckue BOJIOKNA MMEIOT BbICOKYKD BO3OYyAMMOCTb M CKOPOCTb NpOBeAeHUs
50— 140 m/c). ComaTyeckue BO3OENCTBMA HA OTAE/bHbIE YACTWU ABUraTe/IbHOro annapara xa-
PaKTEPU3YIOTCSA BbICOKOW M3BUpaTenbHOCTblo. BeretatMsHas HepBHas cuctema ydyacTeByeT B
3TUX NPUCMOCOBUTENBbHBIX PEAKLMAX OpraHM3mMa, 0oCOBEHHO NpU Ype3BblYaMHbIX HaMPAXEHUAX
(cTpecc). Opyroi cyLiecTBEHHOM CTOPOHOM AeATeNbHOCTU BEreTaTUBHOW HEPBHOM CUCTEMbI SAB-
NAETCS ee OrpoMHas posib B NOALEP)KaHUW NOCTOSHCTBA BHYTPEHHEW cpenbl opraHusMa. [lo-
CTOSAIHCTBO (DM3MONIOrMYECKUX MoKasartesiel MoXKeT obecneunsarbcs pasfiMyHbiMKU nytamu. Ha-
npuMmep, NOCTOSHCTBO YPOBHSA KPOBAHOIO aBNeHUS NOALEPXKUBAETCSH U3MEHEHUAMU feATeNb-
HOCTM  cepaua, nNpocBeTa  COCYAOB, KONMMYECTBA  UMPKY/MPYIOLLEN  KpPOBM, ee
nepepacnpegeneHMeM B opraHuame U 1. n. B romeoctatnyeckux peakumsx, Hapsay C HEPBHbI-
MU BIMAHUAMM, NepeaaroLLMMUCA NO BEreTaTMBHbIM BOJIOKHAM, UMEIOT 3Ha4YeHWeE ryMopasibHble
BNMAHUA. BeretatMBHbIM TOHYC MOXHO OLEHUTb B COCTOSIHUM MOKOA (HO MH(OPMaTMBHOCTb
3TUX OAHHbIX HEBEJIMKA); UCMONb3ys (DYHKLUMOHANbHO-AUHAMUYECKMI NOAXO0A, MOXKHO OLLEHWUTb
BEreTaTMBHYIO PEaKTUBHOCTb, T. €. UCC/Ief0BaTh BereTaTtMBHble CABUMM B OTBET Ha BO3MYLLAIO-
wue npobbl, U BeretTatMeHoe obecneyeHue, T. €. UCCIeA0BaTb BEreTaTMBHOE COMPOBOXAEHWE
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pa3fiMuHbiX hopM aesatenbHOCTH. PeanbHas oueHka coctosHua BHC moxkeT 6biTb nosiyyeHa mc-
XO[A U3 aHa/M3a BCeX TPEX KOMMOHEHTOB (COCTOsSIHME B NOKOE, BereTaTMBHas PeakTUBHOCTb U
BereTatMeHoe obecneyeHue)

BcAkui opraHnsM — OOHOKNETOYHbIM WM MHOTOK/IETOYHbIM — MOXEeT CyLLeCcTBOBaTb B
onpeneneHHbIX YCIOBUAX, NPEAOCTaB/AEMbIX eMy TOM Cpeaon obuTaHMs, K KOTOPOW AaHHbIN
BUA, npucnocobunca Ha nytu ceoero paseutus. OYHKUMKU OpraHW3mMa MOryT HOPMaslbHO OCy-
LLLeCTBNATLCA NIULLb MPU YCNIOBUM aAeKBATHOMO B3aMMOLENCTBUA XMBbIX CTPYKTYP PasinyHOro
YPOBHS CNNOXXHOCTU, HAYMHAA OT OQHOKNETOUHbIX M BNIOTb A0 LIeSIOro OpraHM3Ma, ¢ NOCTOAHHO
MEHSIOLWMMUCA YCIIOBUSIMU BHELLHEN U BHYTPEeHHeW cpeppl. [lna 3Tux uenemn B KaXKaoM XXMBOM
opraHusmMe cchopMUpOBanach C/OXHasA CUCTeMa camMoperynaumMm dyHKuMK, obecneunsatoLLas
KaK COXpaHeHWe ero yCToM4YMBOCTH, TaK U NPUCNOCOOUTESNIbHYIO M3MEHYMBOCTb — aAanTaumio K
pasnnyHbIM ycnosusam obutaHus. Bce ypoBHU perynaumn 6asuvpyrotcs Ha ABYX MexaHu3Max:
rymopasnsHoMm (6onee apeBHeM) U HEPBHOM (3BOMIIOLMOHHO Bosiee MONOAOM).

Ha ocHoBe cyluecTByioLLero pasaeneHuns pyHKLUMM opraHM3mMa Ha aHMMarbHble (coMaTuye-
CKWe) U pacTuTeNibHble (BereTaTuBHbIE), HEPBHYIO CUCTEMY TaKKe AenAT Ha [iBa oThenia: coMaTtu-
YEeCKUW U BEreTaTUBHbIN.

3anomHuTe!

Comaruueckas (aHMManbHas) HEpBHasA cUcTeMa obecrneunBaeT ABuUrartesibHble peak-
LMW CKENEeTHOM MYCKynaTypbl U BOCNPUATUE pa3AparkeHWUI U3 BHELLHEN cpeapl.

BeretatuBHasa (aBToHOMHasa) HepBHasa cuctema (BHC) vHHepBupyeT magKkyto Mycky-
natypy BCeX OpraHoB, CEPALE W >KENe3UCTbi 3nuTenni, obecneunsaeTt TPOUUYECKYIO UHHEP-
BaLMIO CKENIeTHOW MYCKYNaTypbl, PELLeNnTOPOB U CaMOW HEPBHOW CUCTEMbI, OTBEYAET 3a HepB-
HYIO perynsauuio BHyTpeHHeW cpeapbl opraHmama. [loBceMecTHO pacnpocTpaHeHa B opraHu3me,
obecneunsas aganTaumMoHHO-TPOMUYECKYO DyHKLMIO.
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Ofumii nIaH CTPpoeHNA HEPBHOMH CHCTEMBL

HEPBHAA CHCTEMA
|
w l
COMATHYECKAS BETETATHEHAS
{AHFMATEHAS, {BIHCITEPATRHAN,
MPOHIBEOTEHAT) PACTHTETRHAS,
HEMMPOHIBOTRHAS,
ABTOHOMHAA)

OfecrneunEaeT B3aHMO-

OfecmemHEAST E3AHMO-
R T :::“"FHK”HEH ;| IeHCTEHE BCEX OPTAHOB
EHEIIHEH CPEToil

H CHCTEM OPTAHHIME, &0

ATAMTAITHE.
1. Oprams aysCcTE. 1. Tnamae MymmmsL &e-
2. OmopHO-IBHTATEIE- HEHEP- TeIHCTRIH 3MHTETHH H
HEH ZMOEpaT (CHeTeT- BAIHE — | CEPISTHYIO MuImy.
HEIE MEOIIEL, CYCTABEL 2. CxeneTHhle MEINIEL
KOCTH). BEINIOVIHES TPOGHTECEYI0
(YERIDED, OOeCHEdHBAR
HX TOHYC.

Puc. 1. O6wmMi1 nnaH CTPOEHUS HEPBHOW CUCTEMBI

Takum obpasom, no dyHKunoHanbHoMmy npusHaky BHC pgenar Ha gse wactu: cumnatuye-
CKYIO M MapacumnaTUyeckyto.

CumMnarnueckuit otaen sBnseTca TPO(PUUECKUM, 3TO — CUCTEMA «3aLUTbl». AKTUBU3UPYSA
[eATeNIbHOCTb MHOMMX OPraHoB, YCU/IMBAsA OKUC/IUTESIbHbIE MPOLECCHI, MOBbILLAA YPOBEHb 00-
MeHa BeLLecTs, 3Ta cucTeMa MOOMIM3YyeT pe3epBbl BCEro OopraHn3ma, obecneyvsas ero agan-
Taumio. [NepeBoas KMU3HEHHO BaXKHble Npouecchl Ha 6osee BbICOKUM 3HEPreTUYEeCKUI YPOBEHD,
cMMMaTUYecKas CUCTEMA OKa3blBaeT, KaK MpaBuio, OPraHOCTUMY/IMPYIOLLLEE BAUSIHUE.

MapacumnartMyeckuit otaen — 3TO CUCTEMA TeKyLlel perynsumn usmoniorMyeckux npo-
ueccos. Oka3biBasi, B OCHOBHOM, TOPMO3HOE BO3AENCTBUE HA [EATENIbBHOCTb MHOTMX h13nono-
FMYECKMX CUCTEM, HanpuMep, CEpAeYHO-COCYAWMCTOM, BbINMOSHAET OPraHOOXPaHWUTENbHYIO
(byHKUMIO, NOAAEPKMBAET NOCTOSHCTBO BHYTPEHHEW Cpeabl OpraHn3ma.
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MpuHuun B3aumopnencteus apyx yacter BHC HeonHo3HaveH. BonbluMHCTBO OpraHoB v cu-
cTeM nosyyaroT ABOMHYIO MHHepBaumio (ceppue, XKKT, 6GpoHXM, magKkue MbiwLbl pagsy>KKu
U T. A.), NPOSABNSAS aHTaroHM3m (pa3HoHanpaB/iE€HHOCTb) AEUCTBUA CUMMATUYECKOro M napa-
cuMnaTtuyeckoro otaenoB. Ho aHTaroHnsm siBnsieTcss OTHOCUTENbHBIM, MOCKOJIbKY NMPU pasnny-
HbIX (PYHKLMOHA/IbHbIX COCTOSIHUAIX TOFO UK MHOIO OpraHa B3auMOAENCTBUE CUMMNATUYECKOrO
¥ NapacMMnaTMYyeCcKoro OTAENIOB MOXET U3MEHUTLCA Ha CMHepruyeckoe (ogHOHanpaBNeHHOE).
HekoTopbie opraHbl Nosy4atoT TONIbKO CUMMATUYECKYIO MHHEPBALMIO (MOTOBbIE U CallbHble XKe-
nesbl, ceneseHka, HaAno4Ye4YHWKHM, BOJIOCKOBbIE MbILLLLbl KOXHW, MarucTpasbHble COCyApl), ApY-
rme — B OCHOBHOM MapacuMnaTu4eckyto (Mo4eBow nysbipb).

3710 UHTepecHo!

Boidensrom u mpemut omoen BHC — memacumnamuyeckul unu s3HmepaneHsil. 3mo 8HYy-
mpuopaaHHas yacme BHC, npedcmaBneHHas HepBHbiMu cnnemeHusMu, 8 Komopbix npucym-
cmBytom Bce mpu Buda HelipoHoB (achgpepermnell, BcmaBoyHell, 3¢hgpepeHmHelll) ocyusecm-
Bnsouwux pegrekmopHyio peakyuto be3 yyacmus ueHmpansHol HepBHol cucmemel. Pose
HepBHO20 ueHmpa B OaHHOM cay4ae ocyw,ecmBssom MUKpPO2aH2/1UU, PAcnosioKeHHsle 8
cmeHke BHYmpeHHuUx opaaHoB, HadeneHHbIX cobcmBeHHbIM MOMOPHbLIM pummoMm (cepoue, Mo-
yemoyHuKu, nuwieBapumeneHolli mpakm, mpaxes, mamka u m.0.). Memacumnamuyveckyro
HepBHyto cucmemy paccmampuBatom Kak 6a308yro, KoopouHupyrwyto 0BuzamesbHole, ce-
KpemopHble, UMMYHHbIE NPOUECCHI, JIOKA/IbHbIU KPOBOMOK.

BEFETATUBHAA HEPBHAA CUCTEMA

MapacumnaTtuyeckun otgen Cumnaruyeckun otaen
CUMNTaTHYECKKE raHrmiu
T, /-—\7
CyaeT 3pavqoK @ o ,:‘,,‘a’-‘:_-.‘fq ixl : PaCILMPRET 3paHoK
(A, )
Crumynupyer e by
{ YMEHBLIAET
il : N DTAENEKKE CKHE
Jamegnser > j \
cepauetuetue Lefitn ] \ \ §— Paccnabnret
oTgen WARS GpoHxu
CyaeT BpoHM YBenwumaer yacToty
MpyAHOI | COKPaLLEHMA CepaLa
o= oTgen -
2 ; [ JaMeanAET NHLEBApEHIE
Crimynupyet | \
nHusaperne. ——(p ' Crumynupyer
" MoACHU4HLIA ' hil Bbl0eNeHUe rMoKoak
CTvmynupyet 2 oTgen|
SKENHHEM Ny3bip i CTHMyNIUpYET BLZENEHHE aapeHaniHa
Corpaluaer o Pacnabnaer
MOMEBOH Ny3bipb MOHEEOH NYy3biph
gj o ) ),
PaccnaBnget npamyo kiky - . ——— CoKpalLaeT NpAMYI0 KWLLKY

Puc. 2. Bnusaxue pazgpaxenuit BHC Ha HekoTopble opraHbl U hyHKLMKW OpraHnsma
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LLEHTPAJIbHbIW OTAOEN1 BETETATUBHOW HEPBHOW CUCTEMBI

UeHTtpbl BHC pacnonoxeHbl B CNMHHOM ¥ roNoBHOM Mo3re. BeretatnBHble LEHTpbI pasge-
NAOT Ha BbiCLKe (HapcerMeHTapHble) U HU3LWKE (CerMeHTapHbIe).

HapcermeHTapHble LEHTPbl KOHTPONWUPYIOT AEATENbHOCTb CErMeHTapHbIX BereTaTMBHbIX
LLeHTPOB, OCYLLECTBAIOT UX MHTErpaumio C LeHTpaM1 COMaTUYECKOW HEPBHOM CUCTEMBI U ApY-
rTMMW peryivpyowmmMmm cucTeMamm — 3HAOKPUHHHOM, KPOBEHOCHOM. ITH LLEHTPbI Pacnonoxe-
Hbl B CTBOJIE MO3ra, MO3)XeuKe, NMOAKOPKOBbIX CTPYKTypax W B KOpe MOoJsyLlapui rofioBHOroO
Mo3ra.

CermeHTapHble BeretatvBHble HEPBHble LEeHTPbl 06pa3oBaHbl TeNaMu HEMPOHOB, KOTOPbIE
MO CBOEMY NONIOXKEHUIO B pechNEKTOPHON Ayre ABNAIOTCA BCTaBOYHbIMKU BnusHue cermeHTap-
HbIX LlEeHTPOB PacrnpoCTpaHAeTCA Ha oTAesibHble (hYHKLMM U OCYLLEeCTBNAETCA Yyepes3 onpeae-
neHHble HepBbl. 10 hyHKLMK BbIAENSAIOT CUMMMNATUYeCKMe M NapacuMnaTMyeckme BereTatuBHble
LLeHTPbI.

NEPUDEPUYECKUI OTAEN BETETATUBHOW HEPBHOW CUCTEMbI

1. K nepudepunueckomy otgeny BHC otHocsTcs:

BeretaTtvBHbie peuenTopbl.

OTK peLenTopbl PacnosoXKeHbl BO BHYTPEHHWX OpraHax U CTEHKax COCYZOB U BOCMPUHUMA-
OT U3MEHEHUSA BHYTPEHHEW cpeabl OpraHu3ma.

OHM pearvpytoT Ha M3MeHeHWe AaBleHns B NpocBeTe cocynos (6apopeuentopbl), CTeNeHb
PaCTAXXeHWS CTEHKU opraHa (MexaHopeLenTopbl), HA XMMUYECKWUI COCTaB XXUAKOCTEN OpraH13-
Ma (xemopeuentopbl) U Ap. CurHanbl OT 3TUX PeLenToOpOB HaMNpPaBNATCA MO BUCLePasbHbIM
achdepeHTHbIM NYTAM UK B CMMHHOW MO3T BMECTE C COMaTUYECKMMU YyBCTBUTEIbHBIMU BOJIOK-
Hamu. Moctynaowas 8 LLHC uHdopmaums o coctosHMM BHYTPEHHUX opraHoB Heobxoguma
[ANA BO3HUKHOBEHUSA Pa3fiMyHbIX MOTUBALMM (XKaxkabl, ronoaa). Cneacrevem mx senaetcs dop-
MUPOBAHMWE CIOXHbIX peakLuui opraHnsma.

2. BeretatuBHble HEpPBbI, BETBU U HEPBHbIE BO/IOKHA, BbIXOAALLME U3 FOJIOBHOMO U CMIMHHOIO
Mo3ra.

3. BeretatueHble y3nbl.

BeretatuBHbIN y3en (raHrmui) — 3TO opraH C NPUCYLLUMMKU eMY MECTOHaxoXKaeHueMm, cop-
MOM, pa3MepaMu, MCTOYHMKAMU KPOBOCHABKEHUA U MHHEPBALUK.

Pasmepbl BeretatMBHbIX Y3/10B 3aBUCAT OT KOJIMYECTBA OOPA3YIOLLMX MX HEPBHbLIX KNETOK
(oT eauHWL, 0O MHOrUX ThbicsY). Kaxkapli y3en 3ak/oYeH B COELUHUTENbHOTKAHHYIO Kancyny.
Kaxkabli HEMPOH raHmMA OKPYXKEH MMUaNbHbIMU KIETKaMM, BbINOJIHAIOLLMMU OMOPHYIO, 3aLUWT-
HYI0 U TpohHUyeCcKyto hyHKLMH.

BeretaTuMBHbIe raHmMKM NO NOKaNU3aLMmn AeNSTCS Ha TPY rpynnbi:

1. OKONONO3BOHOYHbIE — Y3/1bl NEPBOrO Nopsaka, cumnarmyeckre. OHKU nexkar no cTtopo-
HaM OT MO3BOHOYHOrO CTO/I6a M 0Opa3yloT CUMNATUYECKUE CTBOSbI.

2. Mpepno3BoHOYHbIE MW NPOMEXKYTOYHblIE — Y3/ibl BTOPOrO NopsiaKa, CMMNaTUyeckue.
Haxopsatcsa Bnepeam aopTbl OAMHOYHO WK B BUAE FPYNM BO3/e eé BeTBel (4peBHble, Opbikeey-
Hble, MOAYPEBHbIE).

3. KoHeuHble — y37bl TpeTbero nopsgaka, napacumnarmyeckue. OHu pacnonaratotcs nnbo
B61M3M MHHEPBUPYEMOro opraHa (oKosloopraHHble), 6O B ero cTeHKe (BHYTpUOpraHHble).

4. BereTtaTuBHble (BUCLiepasibHbIE) CJIETEHUS.

Bce BereTtatuBHble Cn/ieTeHWUs cofepKat BeretaTtuBHble y3bl (2-ro nopsaka B COCYAUCTbIX
cnieTeHusx 1M 3-ro nopsigka BO BHYTPUOPraHHbIX CMETEeHUSX) U COCTOSAT U3 CUMMNATUYECKHX,
napacuMnaTMYeCcKmUX U YyBCTBUTEJIbHbIX BOSIOKOH.
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BEFTETATUBHAA PEDJIEKTOPHAA AYTA

BeretatMBHas HepBHas cucTeMa, Tak »Ke, Kak U coMmatuyeckas, GyHKLUOHMUPYET Mo NPUHLIM-
ny pednektopHon perynsuuun. [lepBoe 3BeHO pecneKTOPHOW AyrM — 3TO YYBCTBUTE/IbHbIM
(acbchepeHTHbIN) HEMPOH, TENO KOTOPOro pacnosiaraeTcs Wiu B CNMMHHOMO3rOBOM Yy3/ie, UK B
YyBCTBWUTE/IbHOM Y3/1e YepenHoro Hepga. [lepudepuryeckme oTpOCTKU 3TUX HEMPOHOB (AeHapH-
Tbl) UMEIOT YYBCTBUTE/IbHbIE OKOHYAHUA, — PELENTOpbl, — B OpPraHax v TKaHsAX.

LeHTpanbHble OTPOCTKM (aKCOHbI) B COCTABE 3aHUX KOPELUKOB CMMHHOMO3rOBbIX HEPBOB
WU YYBCTBUTENbHbBIX KOPELLKOB YeperHbiX HEPBOB HANpaBASIOTCA K AApaM CMUHHOMO WU ro-
NIOBHOTO Mo3ra. JTa YacTb pechIEKTOPHOM Ayrv BeretaTMBHOro pednekca aHanornyHa pednek-
TOpHOM comaTtuyeckom ayre. [loaTomMy 4yBCTBUTENbHbIE Y3/1bl ABMSIOTCS CMELLAHHbIMMU.

Bropoe 3BeHO BeretatMBHOM pedneKkTopHom ayru sBnsetca 3ggepeHTHbIM U NpeacTasne-
HO ABYMSl HeMpoHaMu. Ha 3ToM ypoBHe MOXXHO Npoc/ieanTb OTIMYUS COMATUYECKUX U BereTta-
TUBHbIX AyT.

Teno nepBoro 3¢ depeHTHOro HeMpoHa (MM BTOPOro No CHETY — BCTABOYHOrO) BeretaTme-
HOM pedIEKTOPHOW Ayrv NOMeLLAeTCs B BEreTaTUBHbIX Aapax GOKOBbIX POroB CMMHHOMO Mo3ra.

AKCOHbI 3TUX BCTABOYHbIX HEMPOHOB BbixoaAT 3a npegensl LLHC B coctaBe nepegHux Ko-
PELUKOB CMMHHOMO3rOBbIX WU, OTAENASACh OT CMMHHOMO3IOBOIO M/IK YEePErnHOro HePBOB, NOAXO-
AT K OLHOMY M3 BeretaTMBHbIX raHrneB. BcTaBoYHbIN ke HEMPOH COMATUYECKOM Ayru 3aKaH-
YMBaETCHA CMHAMNCOM Ha [BWratesibHbiX aApax NnepegHWX poroB MM CTBOJIA FOJIOBHOMO MO3ra,
ocTaBasch B npegenax LUHC.

Bropoi a¢pdepeHTHbIM HEMPOH BereTaTMBHOM Ayrv MOMHOCTbIO pacnonaraercs 3a npege-
namu LLHC. Teno ero nexxut B o4HOM U3 BeretatuMBHbIX raHmues. B comatnyeckown ayre Teno
TPeTbero HeMpoHa NEXMUT B AApax NepesHUX PoroB CNMHHOIO MO3ra WK ABUraTeNibHbIX sapax
CTBOJIA FOJIOBHOrO MO3ra.

BonokHo nepBoro acddepeHTHOro HerMpoHa BereTaTMBHOM ped/IeKTOPHOM Ayru siBnseTcs
nperaHmmnoHapHbiM. OHO MOKPbLITO MUENIMHOBOW 0060/I0YKOM U MMeeT Genbii LBeT. BonokHo
BTOpOro 3(phepeHTHOro HeMpoHa ABMAETCA MOCTraHMMOHApHbIM. MuennHoBas obosiouka y
Hero OTCYTCTBYET, M OH UMEET CEepOBaTyl0 OKPACKy. Takum 06pa3oM, MaBHbIMU MPU3HaKaMK
BeretaTMBHOM pedNeKTOPHOM Ayru ABNAIOTCA ABYXHEUPOHHOCTb € 3chepeHTHOM YacTu U pac-
NONOXeHWe TPeTbero HeMpoHa BHE LleHTPasbHOW HEPBHOM CUCTEMDI.
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PednektopHan pagyra
COMaTN4eCcKoro pe¢menca BEreTatTMeHoOro peq:mer:ca

1-peuenTtop

2 - UYBCTBWTENBHOE (LEHTPOCTPEMWUTENEHOE)
BONOKHO

3 - CNWMHHO-MO3rOBOM y3en

4 - 3an0HWe pora cNWMHHOMo MOo3ra

5- BCTABOYHLIA HEApOH

6- OBWraTensHoe (LeHTpoGekH o)
BOMNOKHO
6 A - NperaHrMUoHapHoe

6 b - nocrradHrnMoHapHoe
7 - BETETATWBHbBIA raHrniia
e 8- menesa

Puc. 3. Bnusaxuve pasgpaxkenuit BHC Ha HekoTopbie opraHbl M hyHKLMK OpraHn3Ma

MEOWATOPbI BETETATUBHOM HEPBHOW CUCTEMBI

Bce HelpoHbl BeretaTMBHOWM HEPBHOW CUCTEMbI MO KayecTBy Meauaropa, BblAensieMoro ux
OKOHYAHUSAMMU, LENATCA Ha XOJIMH3PrUYeckme (aueTUNXoNIMH) U afpeH3apruyeckue (HopaapeHa-
NWH, pocdamuH). Mepnatopom Bcex MperaHrIMOHapHbIX HEMPOHOB, CMMMATMYECKMX M napa-
CUMMNATUYECKUX, ABNAETCS aLeTUIXONIMH, KOTOpbI B3auMogencteyeT ¢ M- u a-xonuHopeuen-
TOpPaMM raHIIMO3HbIX K/ETOK, Bbi3blBas MX BO3OYKAeHHWeE.

M-xonuHopeuenTopbl (MyCKapuMHOYYBCTBUTE/IbHbIE) TEPSAIOT YYBCTBUTENIBHOCTD K ALLETUIXO-
NWHY NOA BNUSAHWEM MyCKapuHa (a4, Bblaensemblit M3 rpuba Myxomopa) 1 atponuHa.

H-xonnHopeuenTopbl (HUKOTMHOUYYBCTBUTENIbHBIE) — MOA, BAMAHUEM HUKOTUHA M NOAOOHbIX
emy. Kpome Toro, B BeretatmMBHbIX FaHmMAX QYHKUUIO MeauaTopoB, WM HEMPOMOAYNATOPOB
BbIMOJIHAET pAf APYrMx BUONOrMYECKU aKTUBHbIX BellecTs, Hanpumep, cybctaHuua P, poda-
MWH U ap.

XonMHepruyeckMMn SBNAIOTCA TaKXKXe OKOHYaHMA BCEX NMapacuMnaTUYecKUX U cumnatuye-
CKMX HEPBOB, KOTOPbIE MHHEPBUPYIOT NOTOBbIE Xese3bl U 0becneynBaloT pacluMpeHne CoCyaoB
paboTatoLwmx Mol (Bazogunararopsi).

ApnpeHepruyeckMmu ABASIOTCS BCE OCTaslbHble NOCTraHIMOHAPHbIE CUMNATUYECKUE HEeNpPO-
Hbl, KOTOpble 0BGpa3yloT cUHanchbl ¢ O- U B-agpeHopeuenTopamu MeMbpaH WHHEPBUPYEMbIX
MMM opraHoB. B GonbliMHCTBE OpraHOB HaxopATcsa oba BMAA aapeHOPEeLENnTOpPOB, KOTOpble
MOFYT BbI3blBaTb pPa3Hble peaKkLuun, HanpuMep, B KPOBEHOCHbIX COCyAax.

CoepuHeHune mepuatopa c 3-appeHopeLenTopamu Bbi3blBaeT CyXKeHWe apTepuors, a coeau-
HeHue c -agpeHopeuenTopamy — paclumpeHre. Bo3MoKHbI Takke U OAMHAKOBbIE peaKLuu
opraHa npu HasMuyuMu oboMX BMAOB afpPEHOPELIENTOPOB, KaK B KULLEYHUKe, rae, BO34enCTeys
Ha o~ 1 [J-agpeHopeLenTopbl, MOXHO BbI3BaTb JIMLLb TOPMOXEHUE MaaKoW MycKynartypbl. B
LAPYrUX )Ke opraHax — GpoHxax, cepale — MMetoTca NuLb -aapeHopeLenTopbl, NPy B3aumo-
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LEWCTBUU C KOTOPbIMU NPOUCXOAMUT YCUSIEHWE CEPAEUHBIX COKPALLEHWIM M paclumpeHue BGpoH-
XOB.

Kpome auetunxonuHa v HopagpeHannHa B OKOHYaHMAX BeretaTMBHbIX HEPBOB HaWAEHbI U
Apyrve meauatopsbl (BodaMuH, cepoToHWH), 3cheKT KOTOPbIX aHaNorMyeH AeUCTBUIO aLeTu-
XOJIMHA, HO CoxpaHseTcsa nocsie 610Kamabl XONMHOPEeLeNnToOpoB (KUweyHuK, matka). K meguaro-
paM BeretTaTMBHOM HEPBHOW CUCTEMbl OTHOCST TaKXXe NMYPUHOBbIE COEAMHEHUA — aOEHO3WH,
MHO3WH, afeHo3uHTpUdocthopHyto kucnoty. Ponb Mmeamnatopa BeretaTMBHOM HEPBHOW CUCTEMBI
B pAAE C/y4aeB MOXKET UrpaTtb rMcTaMmH, 06adatowmii LUIMPOKUM CNEKTPOM AEUCTBUSA, a TaKkKe
LUMPOKO PACNpPOCTPAHEHHbIM B CMHANCax LeHTPanbHOM HEPBHOW CUCTEMbI TOPMO3HbIN Meaua-
Top NTAMK (ramma-ammHomacnsaHasa Kucnorta).

Paccmpolicm8a ¢yHkyul ueHmpaneHeix omoenoB BeczemamuBHol HepBHOU cucmemsi Boi-
36/8arom HelpoyupkynsmopHyto oucmoHuto. B pazBumuu smozo cocmosHus BaxxHoe mecmo
30HUMQIOM U3MEHEHUS 2unomasaamo-2unogu3apHO-Haono4Ye4yHuUKoBol cucmemeol, HaPYWeHUSs
peaynsyuu Ha ypoBHe kopsl 60bWO20 MO32a, pemukyispHol ¢opmayuu, numbuveckol cu-
cmemsi u cmBorna.

llo knuHuyeckum nposiBneHuaM HelUpPOUUPKYSIMOPHAS OUCMOHUS XApaKmepu3ytomcs no-
BoiweHHOU YmomiseMocmeoto, pa3opaXxumesbHOCMeblo, 20/10B0KpYKeHUAMU U 20/108HbIMU 60~
namu, 6onsamu 8 obnacmu cepdua u m. n. Hapsdy ¢ amumu xanobamu umerom mecmo cepoey-
Hole apummuu, nabuneHocmes AlLl, obwas u mecmuas nomauBocme, maxukapous, oucnenmu-
yeckue sBneHus.

lpuyuHamu makoz2o cocmosHus Mo2ym A6nsmecs yepenHo-mMo3208bie mpaBmel, UHMOKCU-
Kauuu, o4aau XpOoHuUYeckol UHGheKuuu, annepaudyeckue coCmosHUS, 3HOOKPUHHblE OUCGYHK-
yuu, ompuyamesibHble 3MOYUU, NeEpeymomseHue.

JNlaboparopHas pabora Ne 1

«na3o-ceppeuHas npo6ba I AannHn — b. AwHepa»

O6opydoBanue u mamepuansi: udposas naboparopus (aarumk nynoca), MK.

Xop pabortbi:

B onbite y4acTByloT He MeHee 3-X YesIoBEK: UCMbITYEMbINA, SKCNEPUMEHTATOP, NMOMOLLHMK,
NOACHUTLIBAIOLLMI YacToTy cepaedHbix cokpawerui (HCC) no nynbcy. 3arotoBbTe npenasapu-
TenbHO Tabnuuy (tabn. 1).

1. OnpedeneHue nyneca B UCXOOHOM nOJIOKEHUU (NO/oKEeHUe Ccuos).

Ncnbityembit cnaut Ha ctyne. Mopcumtbiaetcs YCC no nynbcy 3a 1 myuH. M3mepeHus npo-
BOAAT HECKOJIbKO pas A1 pacyéTa CpefiHero nokasaresns B NoKoe.

2. OnpedeneHue pegnekmopHol cepOeyHoU peakyuu.

JKcneprvMeHTaTopyepes CTepusibHble MapsieBble candeTku pacrnosaraeT yKasatesbHbli U
60/1bLLIO NasneL IeBOW PYKW Ha rnasHbiX A6N0Kax UCMbITYEMOro U HaJaB/IMBAET HA HUX B Teye-
Hue 15 cek. [laBneHue He JOMKHO ObiTb CWbHbIM. HaunHas ¢ 5-i cekyHabl HapaBnuMBaHus,
NOACYUTLIBAIOT NysibC B TeyeHne 10 cek.

PekomeHnOayuu k ogpopmaeHuro pesysiomamoB pabomei

1. MonyueHHble pesynbratbl 3aHecuTe B Tabnumuy 1.

Tabauuya 1
Pesynbrarbl rnaso-cepgeyHon npo6bol I JlaHnHu — b. AwHepa
CocToAHUe UcnbiTyeMoro [o npo6bi Mocne npo6bi
MNynbc / MUH
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2. OueHuTe pesynbrarbl UCCNEA0BAHWA, UCNONb3ys Tabnuuy 2.

Tabnuuya 2
Tunbl pearvpoBaHMa Npu rMaso-cepaedyHom pednekce
HopmanbHbiit MonoxxurenbHbin UsepalwieHHbIN OTpuuaTenbHbIit
Tun pednekc pednekc pednekc pednekc
pearuposaHua [Aunc6anaHc B cucteme
HopmoToHua BaroTtoHus .
BereTaTUBHOW perynauuu
N3meHeHusn
YpexxeHue
nynbCa no Ha 4—6 ,EI,/ Ype>1<eH|4e Ha y‘-IaI.LI,EHI/Ie OTcyTCTBMe
OTHOLLEHMIO MUH y 7—15 yn/mMuH nynbca nynbca
K UICXOQHOMY

3. 3anonHuTe cooTBeTCTBYIOLLME CTONOUbI B Tabnuue.

4. BbiBOAbI: OTMETbTE UHAMBUAYANbHYIO CTeneHb akTuBHOCTU otaenos BHC y paHHoro wvc-
nbityemoro. Hapucyite cxemy pedneKkTopHOM Ayru rnaso-cepaeyHoro pediekca u o6bacHUTe
MeXaHW3Mbl ero BO3HMKHOBEHMUS.

JNabopatopHan pabora Ne 2

«OueHka pyHKLHOHANIbHOro COCTOAHUA BEreTaTUBHOW HEPBHOW CUCTEMbI»

Llene pabomel: oBnagetb NpoCTENLLMMU METOAAMU OLEHKMU (PYHKLMOHANIbHOMO COCTOSIHUA
BereTaTMBHOW HepBHoOM cucteMbl. Onpenenutb BeretatneHbiM HAEKC Kepao (BUK).

O6opydoBanue u mamepuanei: unbposas naboparopus (oaTymk aptepuanbHOro Aasne-
HWUA, MaHXXeTKa, K.

Xop, paboTbi:

BeretatusHbit ungekc Keppo (BUK) noseonset ouenuts ToHyc BHC B nokoe. Beretatus-
HbI MHAEKC OTpa)KaeT HanpaB/IeHHOCTb M BEJIMYMHY TOHYCa CUMMATUYECKOro Uiu napacvumna-
TUYECKOro OTAesla aBTOHOMHOM HEepPBHOW cucTeMbl. [lns ero pacyéra HeobxoanMmo:

1. Onpenenutb nNynbc U aprepuanbHoe gaeneHue obcneayemMoro, UCNonb3ys LUGPOBYIO
naboparopuio no dusmonoruu.

2. Paccuutate BUK no cdopmyne

1- 101
BHEK =— =100,
Lt [

roe BUK — BennuunnHa nnapekca Keppo;
[ — BennunHa AMacTONIMYECKOro AABNEHUS;
YCC — vacToTa cepfeyHbixX COKpaLleHui (nynbc).

3. OueHka BereTtatuBHoro nHgekca Kepgo

ot +16 npo +30 CuMnaTMKoTOHMA

> +31 Bbipa)keHHasi CUMNATUKOTOHUSA

ot —16 po —30 MapacMmnaTkoToHMUSA

<-30 BblpaxkeHHas napacMMnaTMKOTOHUS

or—15 no +15 YpaBHOBELLIEHHOCTb CUMMNATUYECKUX U NapacuMnaTU4yeCKUX BIMAHUM

MNokaszarenb Hopmbl: oT —10 o +10.
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MonoxkutenbHble 3HaYeHWA MHAEKCA CBUAETENbCTBYIOT O MpeobnafaHun CUMNATUYECKOro
TOHyCa, oOTpuuatesibHble O npeobnagaHMM napacuMMnaTMyeckoro ToHyca (BaroToHMM).
BUK = 0 — cocTosHMe NonHOro BeretaTMBHOro paBHoOBeCUSA (3NTOHUS).

BbiBOAbI: COOTBETCTBYIOT LIE/N.

JNabopatopHan pabora Ne 3

«OnpepeneHue KOXXHO-COCYyAUCTOU peaKkuuu (meton aepmorpacdusma)»

Llene pabomel: onpegeneHune ToHyca BereTaTUBHOM HEPBHOW CUCTEMDI.

O6opydoBanHue u mamepuansl: KapaHgatu.

Xop pabortbi:

1. Mo Koxke Ha BHYTPeHHeN CTOpOHE NpeanaeYbs NPOBECTU PABHOMEPHOE LUTPUXOBOE [BU-
YKEHWeE TYMbIM KOHLOM KapaHgalua.

2. Mo cekyHOOMepy OTMETUTb BPEMSA MOSAB/IEHUA U UCYE3HOBEHUS KPacHOW Mnv Genow no-
nocol. B BblpakeHHOCTH peakunMn MeeT 3HaYeHWe CTeneHb HaXaTus.

lMpumeyaHue: KpacHbi aepmorpadusm xapaKTepusyeT NoBblLLEHHYO BO30yaMMOCTb napa-
CMMMATUYECKOro oTAesla BereTaTMBHOW HEPBHOM CUCTEMbI, BC/IEACTBME YEro PacLUMpPSAOTCA CO-
cyabl KOXuW. benbli — noebiweHHy0 BO36yAUMOCTb CUMMNATMYECKOro OTAENA, Bbi3blBAMOLLYHO
Cy)XeHue cocynoB Koxu. Po3oBbii aepMorpaduam roBoput 0 HOpMasibHOM TOHYCe cuMnaTuye-
CKOM W MapacuMMnaTU4YecKoW MHHepBaLMW KPOBEHOCHbIX cocynoB. C BO3pacToM NlaTeHTHbIN
(CKpbITbIM) Neproa NPOSBNEHUA peakumu yBennunaaetcs ¢ 3 MUH 0o 10 MUHYT.

BbiBOAbI: COOTBETCTBYIOT LiENN.

JlabopaTtopHas pabora Ne 4

«OueHKa BereTaTUBHOM PeaKTUBHOCTU aBTOHOMHOW HEPBHOMU cucTeMbl (opTocTa-
TUYecKas npoba)»

Lieno pabomer: onpepeneHe peakTMBHOCTM CUMMATUYECKOrO OTAENa aBTOHOMHOMW HepB-
HOW CUCTEMBI.

O6opydoBanue u mamepuansi: nativk nynbca Relab.

Xop paboTbi:

[na onpepeneHns peakTMBHOCTM CMMMNATUYECKOrO OTAeNla aBTOHOMHOM HEPBHOM CUCTEMbI
perucTpupyeTcsi UsMeHeHHWe Nynbca NpU Nepexone U3 OAHOro NonoXxeHus B gpyroe. [pu atom
HeobX0AMMO CNefoBaTb TaKUM yKa3aHUAM:

— ansa ctabunusauum nynbca (HCC) ucnbiTyemblit JOMKEH CMOKOMHO NeXaTb Ha KylueTke

B TeyeHue 7 MUHYT;

— O UCTEYEHUWU 7 MUH B 3TOM XK€ NOJIOXKEHUM AATYUKOM (PUKCUPYETCA NYNbC UCTbITYEMO-

ro 3a 15 c (MCC,);

— [anee no KOMaHAe UCMbITYyEMbIM CMOKOMHO BCTAaeT M y Hero cpasy e B TedyeHue 15 ¢

3amepsetca nynsc (HUCC,);
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— UCMbITYEMbIN NMPOAOIIKAET CMOKOMWHO CTOATb B TeyeHUe 1 MUH, B KOHLLe KOTOPOW 3a no-
cnepgHue 15 ¢ dukcupyetcsa HCC,.

PacuéTbl BbinonHAOTCA No hopmyne

_ (4CC2 — HCC1)
ycc,

Hcc X 100 %.

MNpumMep pacyéTa: [ONYCTUM, YTO UCXOAHBIM Nynbc B nonoxernuun nexxa YCC, = 80; korpa
ucnoityembivi Bctaer, ero YCC, coctaenset 100 ynapos. B koHLe nepBoi MUHYTbI NOCNE CMEHbI
no3bl noacuutbiBaetca YCC;. donyctum, oHa paeHa 104 ypapa. No dopmyne noacuuntbiBaem
cTeneHb y4yaweHus nynbca (HCC) no oTHOLIEHUIO K UICXOAHOMY NMOKa3aTesto:

4YCC=(100—80) / 80 X 100 % = 25 %.
YCC; ucnonb3yetcsa B pacye€Tax Tonbko B ToM ciyyae, ecnm YCC, = YCC,.

PexomeHAayuu no ogpopmneHuro npomokosa pabomer

[enaetcsa BbIBOA MCXOAA M3 TOTO, 4YTO ydyalleHue nynbca 6onee yem Ha 28 % ceupeTens-
CTBYET O NOBbILIEHHON PEaKTUBHOCTM CUMMNATMYECKOro oTaena, a MeHee yem Ha 17 % — o ero
MOHWKEHHON peakTUBHOCTU. (DU3MONOrMYEeCcKUM cuMTaeTcs ydyalieHue nynbca Ha 12— 16 yo/
MuH (18—27 %).

JNlabopatopHas pabora Ne 5
«OnpeneneHne peakTUBHOCTM NapacUMMNaTUYECKOro oTaesnia aBTOHOMHOW HepB-
HOM cucTeMbl (KIMHOCTaTUYEeCKasa Npoba)»
Lleno pabomer: onpeneneHne peakTMBHOCTM NapacMMMaTMHecKoro oThena aBTOHOMHOM
HEepPBHOM CUCTEMBI.
O6opyodoBanue: natuvk nynbca Relab.
Xop paboTbi:
Pernctpupyembie nokasartenu B JaHHOM C/lydae cieayiolme: U3MeHeHWe nysbca npu nepe-
XO[e U3 MONOXKEHUS «CTOA» B NONOXKEHUE «nexay. [lopaaok Takoe:
— WCMbITYyEMbI HAXOAMUTCS B NOJIOXKEHUU «CTOSA»;
— B TaKOM MOJIOXKEHMWN HECKOJIbKO pa3 (#o Tex mop, NoKa nokasaresb He cTabunusupyert-
ca) nopcuuntbiBaetca nynbc (YCC,) B Teuenunn 15 c;
— O KOMaHfe 3KCMepuvMeHTaTopa MCMbITyeMbli CMNOKOMHO JIOXKMUTCA Ha KyLUeTKy, nocne
yero cpasy e 3amepsietcs nynbc (HCC,);
— WCMbITyeMbll NPOLO/IKAET CNOKOMHO nexkarb, M Yyepe3 1 MUH y Hero cHoea 3amepsioT
nynsc (HCC3);
— MPOU3BOAATCA pacyeTbl NO TOM e opmysne, 4To U B Npeabiaywien npobe. 3HadyeHue
YCC; B pacyetax He UCMOMb3YETCAHO, €C/IM YPEXKEHWE NyNibCa HEHACTYNAET B rNepBble
15 ¢ nocne cmenbl nosbl (YCC, =YCC,), a HabnogaeTcsa NMLWb B KOHLE MUHYTLI, B hop-
myny smecto YCC, noacraensiorca gaHHble YCC;. OpgHako B BbiBOAAaX HEOOGXOAMMO
yKasarb, YTO peaKkums napacuMmnaTM4yeckoro otaena 3amMepsieHHa.

PexomeHAayuu no ogpopmneHuro npomokosna pabomer

Henaetcs BbIBOA UCXOAA M3 TOTO, YTO:

— 3HaK «—» O3Ha4aeT ypexXeHue Mnynbca;

— ypexkeHue nynbca Ha 4— 12 ya,/MuH cunTaetcs HopMasbHbiM (6— 18 %);

— ypexeHue nysbca MeHee YeM Ha 6 % CBMOETENbCTBYET O MOHWMXKEHHOW PEaKTUBHOCTM
napacuMnarMyeckoro otaena, 6onee yem Ha 18 % — o ero NoBbILEHHON PEAKTUBHOCTH;
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— OTCYTCTBUE YPEXKEHUA WUMK ydalleHUe Nynbca (3HaK «+») roBopuT o npeobnagaHum ToOHy-
ca CMMMaTUYeCKOM HEPBHOM CUCTEMBI.

Ecnu ypexkenune nynbca He Habnogaertcs, npoba Ha3blBaeTCA apeakTUBHOW, eC/U XKe BMe-
cTo ypexxeHusa Habnogaetcs ydaweHune YCC, npoba HasbiBaeTCA M3BPALLEHHOMW, UKW NapafoK-
canbHon. Ob6a BapuaHTta peaktmeHocT BHC OTHOCAT K AMCTOHWMYECKMUM peakumsM.

Takum 06pa3om, BereTaTMBHas PEaKTMBHOCTb MOXET OblTb HOPMasibHOW UM U3BPALLEHHOMN,
M36bITOYHOMN, HEAOCTATOYHOMN.

JNlabopatopHan pabora Ne 6
«OueHkKa BeretatuBHoro obecneuveHus (npoba MapTuHerTa)»
Llene pabomei: onpeneneHve seretatuBHoro obecnedyeHuns no namererumio YCC v aprepu-
anbHoro paenexua (A/l) npy no3npoBaHHOM Harpyske.
O6opydoBaHue: natunK U3MepeHusa aptepuanbHoro gasteHus Relab.
Xop paborbi:
[ocTtatouyHocTb BeretatMeHoro obecneueHuns onpeaensetcsa no usmeHernuo YCC n aprepu-
anbHoro aasnexus (All) npu nosuposaHHow Harpyske. [pu 3Tom Heobxoaumo:
— MOMNPOCUTb UCMbITYEMOrO 3aHATb YA0OHOE MOMIOXKEHWE CUAA Ha CTyre;
— onpegenutb YCC, n apTtepuanbHoe gasnenune (Alc,, ALAa;) ncnbityemMmoro B nokoe;
— MONPOCUTb UCMbITYEMOrO BbINOHUTL 20 pUTMMYHBIX NprceaaHui B TeyeHue 30 c, € BbI-
TArMBaHWEM PYK Brepes;
— cpas3y e noetopHo uameputb nynbc (HCC,) u AL (ALc,, ALR,);
— 3areM 4yepe3 3 MUH oTAbIXa BHOBb M3MepuTb nynbe (YCC3) u AL (ALcs, Adas);
— onpenenvTb BennyuHbl yyaweHusa nynbca YCC v noBbileHWs CUCTONMYECKOro U ana-
ctonunyeckoro ALl (B % K MCXOAHBIM 3HaYeHUAM) Mo hopMynam:

Aflc = (Ac2 — Allc1) % 100 %;

AAC1

Aflg = (ADn2 — Afn1) % 100 %.

Aln,

®dopmyna ans onpenenexHns sennumHbl ydaweHus nynbca (YCC) 6bina npuseneHa paHee.

PekomeHnOayuu no ogpopmeHuto npomokosia pabomel

Mony4yeHHble AaHHble 3aHecTV B Tabnuuy (tabn. 1). Caenarb BbIBOA MCXOASA M3 TOrO, YTO
npu HopMmoToHudeckomn peakumn YCC yyawaetca Ha 50—70 %, MakcMmanbHoe AaBneHue yse-
nuumsaetca Ha 15—20 %, MuHumanbHoe aaenerHue cHmkaetcsa Ha 20—30 %. BocctraHoBnenue
3TMX NoKasaTesiel JOIKHO NPOU3OUTHU B TeYeHWe 3 MUH NOCsIe HarpysKHy.

Takum obpa3om, cuMnaTMyeckuit otaen obecrneynsaeT onTMMasnbHOE BbiNoNHeHWe dhuU3nye-
CKOM Harpy3sku. MoryTt Habntoaarbcsi U MeHee 3KOHOMHbIE CMOCODObI BEreTaTMBHOM perynsuuu.
[MNepTOHMYECKUM TUN PEryIMPOBaHUSA UMEET MECTO B TOM C/lyyae, eC/iv NocC/e HarpysKy BO3-
pacTaloT Kak MaKCMMasibHOe, Tak U MUHUManbHoe Aaenexue. [1as runoToHMYecKoro Tmna pery-
JIMPOBAHMSA XapaKTePHO CHUXKEHWE MAKCUMASIbBHOrO U MMHUMAJbHOMO AaBlEHUA.
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Ta6nuua 1
Mpo6a MapTuHetTa

MNokasartenu 4CC Allc Aln %

UcxonHbie

MNocne npucenanum

Yepes 3 MUHYTbI

MapacMMnaTMyeckuit oTaen nocne Harpysku obecrneynmBaeT BOCCTAHOB/EHWE (YHKUMN.
BoccraHoBuTeNbHBIM Nepuof BEreTaTUBHbIX PyHKLMIA OLEHUBAETCA crefytomnm obpasom: ec-
NIV MO UCTEYEHUWU 3-MUHYTHOTO MPOMEXKYTKA BPEMEHW NMOC/Ie Harpy3ku rnokasartesun nysnbca u
apTepuanbHOro aBfeHUs He BOCCTAHAB/IMBAIOTCS A0 UCXOLHbIX BEJIMYMH, TaKas peaKkuus oT-
HOCUTCS K AUCPErynsiTopHbIM, €C/iM BOCCTAaHOB/IEHWE MPOUCXOAUT A0 UCXOOHOMO YPOBHS — K
HOPMOTOHUYECKHUM.

JNa6boparopHas pabora Ne 7

«[bixaTenbHo-cepaeyHbii pednekc lepuHra»

70T pedieKc NO3BoAET ONpeaenTb TOHYC LeHTpa bayxaatowero Hepea. [Npu 3apepikke
AblXaHWs nocne ryboKoro Baoxa 4actoTa cepAeyHbIX COKpPaLLEHU YMeHbLIAETCSA BC/IeACTBUE
MOBbILLEHWSA TOHYCa Afep Baryca, 4to NnposBiseTCca HOpMe 3aMeasieHMeM nynbca Ha 4—6 yna-
poB B 1 MuHyTy. 3ameaneHune nynbca Ha 8— 10 u 6onee yaapos B 1 MUH yKasbiBaeT Ha NOBbI-
LeHWe ToHyca napacumnaruyeckoro otaena BHC. 3amenneruve nynbca meHee 4em Ha YeTbipe
ynapa B 1 MWH cBUAETENBCTBYET O MOHWXEHUM TOHYCA napacumnaruyeckoro otaena BHC.

Llene pa6bomei: onpepeneHve peakTMBHOCTU MapacUMMNaTUYeCKOro oTaesa aBTOHOMHOM
HEPBHOW CUCTEMBI.

O6opydoBanue: Jatuvk nynbca Relab.

Xop paborbi:

1. Y vucnbiTyeMoro, HaxoasLerocs B NOMOXKEHUU CUASA, ONPeaensieTcs nysbC.

2. MNonpocute ero caenartb rMyboKui BAOX U 3afeprKaTb ApixaHue. B 310 Bpems ewé pas
noacyuTanTe nynbC.

PexomeHAayuu no ogpopmneHuro npomokosa pabomer
lNonyyeHHble pe3ynbTaTbl (4acToTa Nynbca A0 Hayana 3af4epXKKW AblXaHUs U BO BpeMs 3a-
LLePXXKW OblXaHWs Ha BLOXE) BHECUTE B TeTpadb U NOACYMUTAMTE Pa3HOCTb Mysbca:

yacrtoTa nynbca A0 3aAEePXKKU AbIXaHUS B 1 MUHYTY;

yacToTa ny/nbca Ha BAOXe BO BPeMS 3aePXKKWU [bIXaHUSA B 1 MUHYTY;

Pa3HOCTb YacTOTbl OO 3aJEPXKKU AblXaHWA M Ha (OHe 3aAepKW Mnpu rnyboKoM Bpoxe
B 1 MUHYTY.

3. Coenanite 3akniovyeHWe o ToHyce napacumnatuyeckoro otgena BHC, perynupyiowero
paboTy cepaua; OTMeTbTe XapaKTep TOHYC G/y)KAaloLWEro HepBa y UCMbITyeMoro (HopMarsbHbIi,
MOHW>KEHHbIM WSTM NOBbILLIEHHbIN).

TECTbl U 3AAAHUA MO BHC
1. CosHatenbHoe ynpaBneHue CKeNleTHbIMU MbILILAMU BO3/IOXKEHO Ha:
a) BeretatuBHylo HepBHYlO cucTEMY
6) ComaTuecKyo HEPBHYIO CUCTEMY
B) JHOOKPUHHYIO CUCTEMY
r) OnopHo-gBuratesnbHylo cucTeMy
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2. Mo yHKUMM BCA HEPBHAA CcUCTEMA NoApa3fenseTcs Ha:
a) Comatunyeckyto 1 BereTaTMBHYIO (aBTOHOMHYIO)

6) CuMnatuyeckyto 1 napacumnaTMyeckyto

B) LLeHTpanbHylo u nepudepuryeckyro

c) Nepwudepnyeckyio u comaTuyeckyto

3. BeretatvBHas HepBHas cucTeMa AaeT pyHKLUUOHANbHYO MHHEPBALMIO:
a) CKeneTHOM MycKynatype

6) ragKuM MbllEYHbIM BOJIOKHAM BHYTPEHHMX OpraHoB

B) MaAKUM MbllIEYHbIM BOJIOKHAM COCYAOB

C) >KeNne3ncTomn TKaHu

4. YKkaxknte pacrnonoxxeHue Ten YyBCTBUTENbHbIX (1-X) HEMPOHOB BereTaTUBHbIX pedneKkTop-
HbIX Oyr:

Q) YyBCTBUTE/IbHbIE Y3Jibl YePENHbIX HEPBOB

6) CNMHHOMO3roBbIe Y3/bl

B) 3afilHWe pora CMMHHOro Mo3ra

C) BereTatuBHbIE y3/1bl

5. CuHanc — 370!

a) BelLecTBO, Bblaensemoe bnarogaps 4eWCTBUIO HEPBHOMO UMMy bCa

6) OKOHUYaHWe YyBCTBMTE/bHbIX HEPBHbIX BOSIOKOH

B) «3HepreTMyeckas CTaHUMUA» KNETKU

r) o6nacTb KOHTaKTa HEPBHbIX K/1ETOK APYr C APYFrOM UK C TKAHAMM

6. YkaxkuTte pacrnosioxeHue BCTaBOYHbIX HEMPOHOB BEreTaTMBHbIX pedh/IEKTOPHBIX Ayr:
a) agpa 3afHero pora CrMHHOro Mo3ra

6) npoMeXKyTouHO-OOKOBbIE AApa CMMHHOIO Mo3ra

B) BereTaTUBHbIE AAPaA YepenHbIX HEPBOB

C) CMMHHOMO3roBbIE Y3/bl

7. YkaxknTe pacrnosioykeHue aBuratesibHbIX HEMPOHOB BEreTaTMBHbIX pedh/IEKTOPHBIX Ayr:
a) BereTaTMBHbIE AApPa YeperHbIX HEPBOB

6) npoMeXKyTouHO-OOKOBbIE AApa CMMHHOIO Mo3ra

B) AApa nepefHero pora CNMHHOrO MO3ra

r) BereTaTUBHbIE Y3/bl

8. YKarkute, Kakue y3nbl OTHOCATCA K CUMMATUYECKON HEPBHOW CUCTEME:
a) okonono3BoHo4Hble (| nopsaka)

6) npeano3ssoHouyHble (Il nopsaka)

B) OKOJI0OOpraHHble

C) BHYTpUOpPraHHble

9. lNpun cMMNaTUKOTOHWM OTMEYaeTCs:

a) CyXOCTb KOXXHbIX MNOKPOBOB, HE3HAYMUTEJIbHOE NOTOOTAENIeHUe

6) KUCTU PYK LMAHOTUYHbIE, BRaXKHble, XONoAHble, ONeAHEIOT NPU HafaBNIUMBAHWM NabLeM

B) 4acTO OTMEeYaeTCsi MPaMOPHOCTb KOXXHbIX MOKPOBOB (COCYAMCTOE OXXepesbe), 3Ha4u-
TenbHasa NOTIMBOCTb

r) KOXa HepeaKo canbHas, CKNIOHHA K YrpeBoW Cbinu, aepmorpadunsm KpacHbli, BO3BbILA-
oL Mmnca
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10. BarotoHus 310 cocTosiHME XapaKTepu3yloLleecs:

a) AeTu Yalle Xyable UM UMEIOT HOPMaJIbHYIO MaccCy, HECMOTPS Ha MOBbILLEHHbIN anneTuT
6) uBeT NMUA NepeMeHYUBbIA A,EeTHU JIEFKO KpacHeloT u bnepHelor

B) 6enbli UM PO30BbIM AepMorpacdm3am

C) CHWXKeHWe anneTuTa, BO3MOXHbl 60/M B KMBO

JdononHuTte npeanoxeHus

1. HazoBute oTaen HepBHOM CUCTEMbI, UHHEPBUPYIOLLUIA CKENeTHble Mbillbl U OpraHbl
4yyBCTB. (COMaTUYEKUIA)

2. TepMUWH Y4yBCTBUTE/IbHbIA HEMPOH MOY4YMN Ha3BaHWe . (adbpepeHTHDBIN)

3. HepBHas cucCTeMa OTBeYaeT 3a paboTy BHYTPEHHUX OPraHoB, >Keses
BHYTPEHHEN M BHELLUHEW CeKpeLuMn, KPOBEHOCHbIX U NMMbATUYECKUX COCYAO0B, YAaCTWU MbILUL,.
(BeretratuBHas)

4. BbitTAHWTe Brnepen, npaByto pyKy. YkasatenbHbIM NanbLEM KOCHUTECb KOHYMKA Hoca. Ka-
KOM OTZeN MO3ra y4acTBOBasl B OCYLLECTB/IEHUM 3TOMO ABUXKEHUSA, KOOPAUHUPYS AEATeNIbHOCTb
MbILLL, PYKU U ONpefenss TPAeKTOpUIo ABMKEeHUA? (MO3XKeUYOK)

5. Perynsuus »keBaHus, rMoTaHus, YnxaHue, Kallesb, a TakkKe 3allMTHble NULLeBapuUTesb-
Hble pecdneKcbl CBA3aHbl C . (npoponroearbiMm MO3rom)

BbinonHuTte 3apaHusa

1. Mo npepanuto, AnekcanHap MakegoHCKUM, Korga pacctaensan conpar B ¢anaHrax, uc-
NoNb30Basl OpUrMHanbHbIM NpuémM. OH xnectan congar no Anuy M CMOTPEr, KTO U3 HUX KpacHe-
eT, a KTo 6neaHeert. B nepBsble WepeHrn oH CTaBuA TeX, KTO KpacHes, a B nocsieiHue — Tex, KTo
6nepHen. NpeobnagaHue ToHyca Kakoro oTaena BereTaTMBHOW HEPBHOW cucTeMbl Habnioga-
NoCb Y 3TUX conpat?

OTBeT: cMMNaTnyeckKoro.

loscHeHue: A. MakeOOHCKWMI MCNob30Bas BapuaHT MPUMWUTUBHOINO CTpecc-Tecta A
onpeneneHvus ToHyca BereTaTMBHOMW HEPBHOW CUCTEMBI.

2. InutenbHoe HenpaAMoe pasapaKeHUe MbllLbl NPUBOAUT K Pa3BUTUIO yTOMeHUS. Mbiw-
La NepecTaéTr cokpaliatbcs. [ne npexae BCero pasBMBaeTCA YyTOMJEHWE — B HepBe, MblllLe
WU MUOHEBPaAsIbHOM CUHance?

OTBeT: B MMOHEBPAJIBHOM CUHArCe.

lMosicHeHue: pna TOro 4Tobbl OTBETUTL HA BOMPOC, B KAKOW CTPYKTYpe HEPBHO-MbILLEYHOrO
npenaparta B Nnepeylo oyepefb PasBMBAETCA YTOM/IEHWE, HEOOXOAMMO NPSAMOe pasaparkeHue
MbILLILbI CTUMY/IAMWU UCXOAHOW CUJIbl MM YacToTbl. B 3TOM cnyyae HabnopaeTcs BoccTaHoBIe-
HWE MeXaHU4YeCKON peakumu Mbiwubl. JTOrMYHO NPeanonoXKuTb, YTO YTOMJIEHWE Pa3BUIOCh Jn-
60 B Hepee, 6O B MMOHEBpasibHOM cuHance. Pabotamu H. E. BeegeHckoro yctaHoBneHo, 4to
HepB NpakTuyecku He ytomnsaem. CnefoearesibHO, yTOMAEHWE B NEPBYIO O4Yepenb pa3BuBaeTca
B 06/1aCTM MMOHEBPAIbHOrO CMHAmNCca HePBHO-MbILLIEYHOrO Npenapara fArywKu, YTo CBA3blBa-
OT C UCTOLLLEHMEM 3anacoB Meguartopa B TepMUHane HepBHOro BosiokHa. Kpome toro, ecnu
CPaBHWUTb NabUIbHOCTb Pas/iMyHbIX 0OPa30BaHU HEPBHO-MbILLIEYHOrO fpenapara, TO OKaXeT-
cA, 4To hyHKLUMOHANbHAA NOABUXKHOCTb MUOHEBPAJIbHOrO CUMHanca camas Huskas. B ceasu ¢
3TUM B CMHance ObiCTpee HaCcTynaeT yTOM/IeHMe, KaK B CTPYKType c 6onee HM3KOW nabunbHo-
CTblO.

140



OUEHKA ®U3NOJIOTMYECKUX PESEPBOB
AbIXATEJIbHOU CUCTEMBDI

[pbixaHne — ocHoBHasa hopmMa AUCCUMMUNALMM Y YENOBEKA, KMBOTHbIX, PACTEHUM U MHOTUX
MUKpoopraHusmos. lNpu apixaHun GoraTble XMMWUYECKOW 3Heprven BewecTBa, NnpuHagiexa-
LLie OpraHn3My, OKMCNAIOTCA A0 BefHbIX 3HEPrMen KOHeYHbIX NPOAYKTOB (AMOoKCcMAaa yrnepoaa
M BObl), MCNONb3YA ANIA 3TOr0 MONEKYNSAPHbIA KUCI0pOa,.

Y N03BOHOYHbIX KMBOTHbIX W YeNIOBEKA CUCTEMA AbIXaHUA — KOMMJIEKC C/IOXKHbIX NpoLec-
COB, BK/IIOYAIOLLMX BHELLUHEE AblXaHWe, TPAHCMOPT ra3oB KPOBbIO U TKAHEBOE BHYTPEHHee Abl-
XaHue.

CnoxkHble MexaHU3Mbl PeryniaumMu AbixateNbHOW CUCTEMbI HAMpaB/ieHbl HA U3MEHEHUE Ya-
CTOTbI U [YyOUHbI AbIXaHUA B COOTBETCTBMU C CUIOMUHYTHLIMU MOTPEOHOCTAMM opraHu3Ma (Ta-
KMMMU, KaK NOKOM, hnsmyeckasn HarpysKa, Kallesib, YuxXaHue, rMoTaHue, peyb U NeHUe y Yenose-
Ka). B cBolo ouepesp, cornacoBaHue AbixaHusa C ApYruMu cuctemamu, obecneuunsatoLmmm ob-
MEeH BELLECTB B OpraHu3Me, ABNAETCA Pe3yNbTaToM C/IOXKHOIo B3aMMOLENCTBUSA PErynsaTOpHbIX
MEXaHW3MOB, BK/IOYAOWMX Nepudepuyeckme U LeHTpanbHble 0Opa3oBaHUs, AeATeNbHOCTb
KOTOpbIX Hanpae/ieHa Ha NoaaepyKaHue ra3oBoro romeocTtasa B KPOBM.

CnpaBo4YHHUK

MoTpebHOCTb B KUCIOPOAE U3MEHSAETCA B 3aBUCMMOCTU OT CTENEHW aKTUBHOCTW OpraHu3-
Ma. B3apocnbiit My>kuMHa B COCTOAHMM MOKOA BAbIXAeT okoso 3,75 1 Bo3gyxa B MUHYTY. JTOT
06bEM comepkuT okonio 750 Kucnopopa, KoTopbli ycBauBaetcs npumepHo Ha 1/3. Ecnu
YesIoBEK NOBEXKMUT BAOrOHKY 3a aBTOOYCOM, BK/IIOUMUBLLMECS B pabOTy MbilLbl NoTpebytoT ro-
pasfo 6onblue KUCNOPOAa, A/1s Yero npuaetcs BooxHytb B 15 pas 6onblie Bo3gyxa. MNotpe-
6neHne Kucnopoaa Moxket Bospactu npumepHo B 30 pas.

MockosnbKy OpraHM3My B 3aBMCMMOCTM OT CTEMEHU aKTUBHOCTM TpebyloTcs pasHble 0ObE-
Mbl KMCNOPOAA, OpraHn3My He ob6oMTUCH Be3 pesepBHOM EMKOCTH, KOTOpYto obecrnedynsaet
BHYTpEHHee CTPOeHWe NErkMx, U B YaCTHOCTH, anbeeosibl. He 06oiTUCL M Be3 NOCTOAHHOMO
6anaHca MexKay 4acToTomn U ryOMHON AbIXaHWs U KPOBOCHABKEHWEM NETKMX.

HopmanbHoe paBHOMepHOe ApixaHWe — HEeMNpOU3BOJIbHOE [biXaHWe C PaBHOMEPHbIMM
Baoxamu. Mpu nosbileHHOM noTpebneHnn Kucnopoda (Hanpumep, nocse U3NYECKUX Ha-
rpy30K) Hablo[aeTcs NoBbILEeHME YacTOTbl AbIXaHUS.

3anomHure!

TaxuMnHo3 — yBenuyeHue apixaresnbHbix aktos 6onee 20 B MUHYTY.

BpaaunHo3 — ymeHblueHWe AbixaTeNibHbIX aKTOB MeHee 16 B MUHYTY.

JBontoyus OvixaHus

1. AnddysHoe abixaHne — ra3zooOMeH MPOUCXOAMT Yepe3 MeMbpaHy KeTKU nytem aud-
dy3un. CoxpaHnnochb y ofIHOK/IETOUHbIX a3pobos (Hanpumep, y amebbl).

2. KoxxHoe gbixaHuMe — razoobMeH NpoMCXOoAuT Yepes NoBepxHOCTb Tena. Berpevaetca y
uepBel, HaceKoMbIX. Y yenoBeka KoXHoe apixaHue coctaenseT okono 1 %.

3. XXabepHoe gbixaHMe — NO3BONSAET U3B/IEKATb KUC/IOPOA M3 BOAHOW Cpefibl; BCTpeYaercs
y pbl6, amprbuin.

4. JléroyHoe apixaHue, T. €. ra3oobMeH C aTMOChepHbIM BO34YXOM, MPOUCXOAMUT B Creuu-
anbHbIX OpraHax — NErkMx; MMeeT MecTo y NTUL, MIEKOMUTAIOLLMX W YeNOBEKa.
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Cucmemsi, yyacmByrowue 8 dbixaHuu

1. Annapar BHelLUHero ApixaHus (Nérkve ¢ BO34YXOHOCHbIMU MYTAMM W NJIeBPasbHON Noso-
CTblO, FPyAHAs KNeTKa C MblLaMK, NMPUBOASALLMMU €€ B ABUXKEHME).

2. CeppeyHo-cocyamctasn cuctema.

3. Cucrema Kkposwu.

4. Metabonunam (opraHennbl KneTku, obecrnedynsaioLme TKAHEBOE AbIXaHue).

5. HepBHo-rymopanbHas perynauus.

OcHoBHble amanebl ObixaHus

1. BeHTMAAUMA NEerkux — rasoobMeH Mexkay atMochepHbIM U afibBEONIAPHLIM BO3OYXOM.

2. Indbdysuns rasos B NErkKMX — razoobMeH Mexay anbBeosisipHbIM BO3AYXOM U KPOBbIO.

3. TpaHcnopT rasoe KpoBbio.

4. Onddysnsa ra3os B TKAHAX — ra3o00MeH MeXXay KPOBbIO U TKaHAMMU.

5. BHyTpeHHee TKaHeBOe AbIXaHWe — OKWUC/WUTENbHblE METAOONNYECKME peaKLMK B TKaHSAX
(u3yuaetcsa 6Guoxmmuent).

BHelwHee apixaHue, TO eCTb ra3000MeH MeXAy KPOBbIO M OKpY)KaloLLen Cpefion, BKNtoYaeTt
nepsble aga 31ana. OcranbHble TpW 3Tana obpasytoT BHYTPEHHEE 3BEHO CUCTEMbI AbIXaHMUS.

Cmpyxkmypa annapama BHewHe20 ObixaHus

1. lpynHas knetka.

2. MneBpanbHas NonocTb.

3. Bo3gyxoHoCHble nyTw.

4. JIérkne c nx MHHepBaLMeh U KPOBOCHAOKEHHEM.

[pyaHas KneTka BKAOYAET KOCTHO-CYCTaBHOM annapar (rpyauHy, rpyaHyto YacTb NO3BOHOY-
Horo ctonba, 12 nap pebep, 3nacTMyHble XPALLM, C MOMOLLLIO KOTOPbIX pebpa NpUKpennsaTca
K rpyAMHE WK K Bbllle fiexallueMy pebpy) 1 abixaTesibHble MbillLbl (aBHblE MbILLLbI: HAPYX-
Hble KOCble MeXPEOepHble, MEXKXPALLEBbIE MbIlLUbl, AMadparMa; a TakKe BCroMoraresibHble:
MbILLULbl NIEYEBOrO MOSCA; LUEW; CMMHbI; MbilWLbl, pasrubatrolme NO3BOHOYHUK; BHYTPEHHWE
KOCble MeXXpEébepHble MbILLLbI; MbILLLbl BPIOWHOro npecca; MbillLbl, crubatoLime No3BoHOY-
HUK).

lpyoHas knetka sensetcs pabouyen 4acTbio cucTeMbl, obecrneynBaloWwen akT AblXaHus, a
TaK)XXe BbIMONHAET 3aLMTHYIO (PYHKLMIO MO OTHOLLEHUIO K BHYTPEHHUM OpraHaMm rpygHoMn no-
NOCTH (3alLMLLAET UX OT MEXaHUYECKUX, aTMOCDEPHbIX BO3AENUCTBUI, BbICbIXaHWA), obecneyu-
BaeT BO3BPAT KPOBU K CcepfLy No BeHaM.
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MbILLLIbI BAOXA MbILLLb! BBIAOXA
(MHCTMUPATOPHBIE MbILLIL|bI) (3KCNUPATOPHBIE MbILLL|bI)

T PYAMHO-KNIOYHYHO-
COCLIEBM[IHAA M.

HapyxHuie
mexpebepHbie M,
BuyTpeHHu1e
mexpebepHbie M.
Ll j'_:" % Hapyxuan xocan
Avadparma Uy ~ AR e M. xuBoTa
BHyTpeHHan kocas
M. XMBOTA

Monepeunan M. xveoTa
lpsaman M. xueoTa

Puc. 1. CrpoeHue rpynHoM KneTku

[NneBpanbHas Nonoctb — 3TO KanWANsipHas LWefib MUKPOHHbIX pa3MepoB MeXAay BUcCLe-
panbHbIM U NapueTanbHbIM IMCTKaMK nneBpbl. BucuepanbHbii MMCTOK cpalleH C NapeHXMMOoM
nérkoro. NapuetanbHbli — BbICTUNAET U3HYTPU CTEHKY FPYAHOW KNETKU. Y KOPHSA NErKnx BUC-
LepasibHbIM IMCTOK NepexoauT B napueTanbHbii. BHU3y uMeloTcs nazyxu — cuHychl.

®@yHkyuu nneBpansHol nonocmu:

1. CMsAryaet TpeHve Npu ABUXKEHUAX NIETKUX 3@ CHET CBOOOAHOMO CKOJbXKEHWUSA €€ NINCTKOB,
MOKPbITbIX CEPO3HOM XXMAKOCTbIO.

2. YuacteyeT B GOMEXaHMKE AblXaHUA — CBA3bIBAET JIErKUE C rPyAHOMN KNETKOM.

3. CnocobcTteyeT BO3BpaTy KPOBM MO BEHaM K cepaly (3a CYET oTpULaTeNnbHOro AaBNeHns).

4. BbiNonHAET OMOPHYIO, 3aLLMTHYIO, OrpaHUUYUTENbHYIO (YHKLMK, KaK U BCE 0DONOUKMU.

CBolicmBa nneBpanoHol nonocmu:

1. lepMeTMYHOCTb — NneBpanbHas NoOMOCTb He COOBLAETCA C APYTMMU MONOCTAMMU U BHELU-
HeW cpenou, T. €. aHaTOMUYECKU 3aMKHyTa.

2. CopepkuT HebOsbLLOE KOIMYECTBO CEPO3HOM XKMAKOCTU B BUAE CMA3KM 3a CYET CeKpe-
LMK CEePO3HbIX KIETOK MNyieBpasbHbIX JIMCTKOB. DUNbTPyOWAsaca B NIEBPASIbHYIO LENb XUA-
KOCTb BCacblBaeTCA 06paTHO BUCLLEPasbHLIM M MAapUeTasbHbIM JIMCTKAMM NeBpbl B IMMdaTnye-
CKYIO CUCTEMY.

3. B He# otcyTcTBYyeT BO3ayx — Gnarofaps BcacbiBatesibHOW CMOCOOHOCTH MeBpbl.

4. NmeeT oTpuuatenbHoe OaeneHue (maBneHuwe HuWxe atmocdepHoro). Hanpumep, ecnu
760 mm pT. c1. (aTMOChepHOe aaBneHue) npuHaTb 3a 0, To AaBneHue, HUXe atMochepHoro —
754 mm pr. cT. coctaeut —6 MM pT. cT., a Bbiwe (gonyctum 880 mm pr. cT.) +120 MM prT. cT. (Kak,
HanpuMmep, CUCTONIMYECKOE apTepuasnbHoe AABNEHUE).
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5. OTpuuarenbHoe AaeneHue B NeBpasibHON NMONOCTU CNOCOOCTBYET NOAAEPIKAHMIO OPOH-
XOB ¥ BPOHXMOJST B PACTAHYTOM COCTOSIHUM, YTO YMEHbLUAET UX CONPOTUB/IEHWE BO3AYLUHbIM MO-
TOKaM.

6. ObecneunBaer KynosoobpasHoe pacrnonoxkeHne auacdparMbl, YTO CO3[4AET BO3MOX-
HOCTb 4151 €€ YN/OLLEeHMA NPU COKpaLLEHUN BO BPEMSA BAOXA.

JT0 UHTepecHo!

lpu paHeHusix 2pyoHOU Knemku unu noBpexoeHusix 1€2kux Bo3mMoxHO nonadaHue 8o30yxa
8 nneBpanbHyto nonocme. Imo s6neHue Hocum HaszBaHue nHeBMomopakc — ckonsieHue 2a308
8 nneBpanvHol nonocmu. [ByxcmopoHHul omkpeimelli nHeBmomopakc npuBodum k cnade-
Huto (amenekmasy) néakux u K cMepmu u3-3a ocmaHoBku deixaHusa. Cnacmu nocmpadaBwezo
MOXKem JIUlib €20 IKCMPEHHOE NOOKJ/II0YEHUE K annapamy uckyccmBeHHo20 ObIXaHUS.

Paznuualor Tpu TMna AbixaHusA: rpyaHoe, 6plolwHoe (auadparmanbHoe) M CMelaHHoe
AbixaHue. [pyaHOM TUM AbIXaHUS BCTPEYAETCA Y MHOIO POXKAaBLUMX YKEHLLWH, Y KOTOPbIX ABU-
XeHve guadparmbl M OPIOWHON CTEHKM YacTo OblNO OrpaHUYEeHO YBENMYEHHOM MAaTKOMW.
BpiowHOM TMN AbiXxaHWsA NPeBaNUPYET Y MYXKYMH-TPY3UYMKOB, Y KOTOPbIX ABUXKEHWE pEGep
4acTo OblIO OrpaHUYEHO U3-3a PErynspHbIX MEPEHOCOB rpy3a Ha cnuHe. B obomx cnydasx
TWNbI AbIXaHWA 3aKPEMIAIOTCA N0 MeXaHU3My ycnosHoro pediekca. O6biuHo y toaen umeert
MeCTO CMeLUAHHbIN TUM AbIXaHUS.

Bo30dyxoHocHbie nymu

BosaoyxoHocHble (apixartenbHble) NyTM — 3TO AbiXaTeNbHble TPYOKMU, MO KOTOPbIM BO3AyX
LBWXXETCA OT POTOBOrO M HOCOBOIO OTBEPCTUM A0 JIErOYHbIX a/ibBEOJI, UX MOAPA3LENAOT Ha
BEPXHUE U HUXKHME.

K BepxHMM pgpixaTesnibHbIM MYTAM OTHOCATCS: NOMIOCTb HOCA WM pTa NPY POTOBOM [JbIXaHWM,
HOCOIMIOTKA, MpuAaTodHble nasyxu Hoca (ppoHTanbHas, raMMopoBa, pelueTyaras), K
HWXKHUM — ropTaHb, Tpaxes U BCce BPOHXU. Y3KUM MeCTOM B ropTaHu SIBASETCA roflocoBas
LLeNb, KoTopas Mpu BAOXE PaCLUMPSAETCA, a NPU BblAOXe — CyKaeTcs.

Ha ypoBHe 5-ro rpyaHoro nossoHKa Tpaxesi pa3BeTB/ISIETCS Ha MpaBbli U NIeBbli MNaBHble
OPOHXM, KOTOpble B Aa/lbHEWLLEM MOC/EA0BATE/IbHO AENATCA MO TUMY AUXOTOMUM (LeneHue Ha
Asoe no 23 nopsgka).

Tpaxes v KpynHble OPOHXM BCEraa OTKPbITbI, TaK KaK MX CTEHKA MMEET XPSLLEBYIO TKaHb C
MyYyKamu MagKMxX Mblll, CTEHKM MeNKUX BPOHXOB 06pa3oBaHbl rM1aAKOMbILLEYHbIMWA BOSIOKHA-
MM W NO3TOMY BCerga

HaXoAATCA B COCTOAHUU TOHYyCA.

@yHKuuu Bo30YXxOHOCHbIX nymel

1. NpoBeneHWe BO3ayxa B NETKMUE U U3 NETKUX.

2. OunweHre Bo3ayxa OT MbINEBbLIX YaCTUL, MUKPOOPraHn3MoB. [IBuxkeHue cnmsm 3a cYeT
[leATe/IbHOCTU MEPLATE/IbHOrO 3MUTENIUA MONOCTM HOCA, TPaxen U BPOHXOB AeNaeT oUMLLEeHUe
Bo3ayxa 6onee 3pdeKTUBHBIM, OCOBEHHO MPU HOCOBOM [AbIXaHWW. ITOMY CNOCObBCTBYIOT Ha-
NMyMe BONOCAHOro (unbTpa B NpeaaBepun Hoca, BUXPEBble ABUMXKEHMA BO3AyXa B HOCOBbIX
X0fax, a TakxKe 3alMTHble pedNieKCbl: YNXaHUe U Kawenb. B cnvaun gbixatenbHbix nyten co-
LAEPXKUTCA BaKTepULMOHOE BELLECTBO — JIM30UMM M BaKTEpUOCTaTUHECKOE BELLECTBO — MY-
LUMH.

3. CorpeBaHue Bo3ayxa 3a CYET XOPOLLEro KPOBOCHAOXEHUS CTEHOK AblXaTesbHbIX MyTEMN.
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4. YenaxkHeHWe BO3ayxa 3a CYET Blaru CekpeTa C/IM3UCTOM 0D0SI0UKM HOCA, CE3HbIX XKe-
nes v BPOHXMaNbHbIX Kenes.

5. Yuactue B npoueccax tepMoperynsaunmM opraHMsma.

6. lopTaHb C roNOCOBLIMU CBA3KAMM Y4aCTBYET B reHepaLMu 3ByKOB.

7. YuacTtve B 060HATENbHOW (DYHKLMM.

8. MpoxoanMMOoCTb BO34YXOHOCHbIX MyTEN perynnpyeTcs BereTaTuBHOW HepBHOM CUCTEMOM.
Mpu BO36Y)KAEHWUM CMMMATUYECKUX HEPBHbIX BOJIOKOH OPOHXM pacLUMPAIOTCSA, YMEHbLUAeTCA
ceKkpeLmsa UX CIIM3UCTON, a3pOaUHAMUYECKOEe COMPOTUBIEHUE CHUXKAETCS.

Bo3bykaeHue napacMmnarTMyeckux BeTodek bnyxkaatollero Hepea, HA06OPOT, yMeHbLLAeT
NMpocBeT GPOHXOB M MOBbILLAET CEKPELLMIO C/IM3UCTBIX KNETOK.

Jlé2kue — napHbIv opraH KOHycoBMAHOW (hopMbl, B MPABOM JIEFKOM pasnnyatoT TpU 40U,
a B NeBOM — [Be. BepxyLluKM NErkux BbICTyNalOT HaA KIOYMLAMK, 8 OCHOBAHMA MpuUiexar K
anadparme. Ha BorHyTo noBepxHOCTM Yepes BOpOTa B JIErKME 3aXOAAT aBHble OPOHXM ap-
TePUN U HEPBbI, @ BbIXOAAT NNErOYHbIE BeHbl U NMMbaTUYeCcKue CoCybl.

DyHKYUU ne€2Kkux

1. Yuactue B rasoobmeHe (ocHoBHas yHKLMSA).

2. Yyactue B perynsaumn pH Kpoeu 3a CYET BblaeneHns u3bbiTKa yrineKncnoro rasa (romeo-
cTatuyeckas yHKuUus).

3. BoipenutenoHasa ¢pyHkuus — Bbigenenue , sogbl (0,5 n B cyTku), netyumx eeects (anko-
rons, acpupa, xnopodopma, 3chMpHbIX Maces, aMMUaKa, 3aKMCHU asoTa, aLeToHa, ITUIMepKarn-
TaHa, ra30B aBTOTPAHCNOPTA M NPOMBILLNEHHbIX MPeANnPUATUI).

4. YyacTtve B BOOHO-CONEBOM OOMeHe.

5. Yyactue B npoueccax TepMoperynaumMnm — B NErkux Boipabarbisaercsa 6osblioe Konvye-
CTBO Tenna; KpoMe Toro, OHW Y4acTBYIOT B NPOLLeCcax TeNI00TAAYM.

6. [leno kposwu.

7. CHTE3 BMOAKTUBHbIX BELLECTB (rMCTaMuHa, PaKTOPOB CBEPTbIBAHUS KPOBM, CEPOTOHU-
Ha).

9. 3awmTHaA dyHKUMA — Nérkue obpasyloT 3aWUTHBLIM Gapbep OT OKpy)Katowen cpenbl,
BblpabarbiBalOT IM30UUM, UHTEPGEPOH, UMMYHOMOOY/TMHbI.

10. Pesepsyap Bo3ayxa ans ronocoobpasosaHus.

Ha koHuax cambix Mesnkux 6poHXoB (OpPOHXMOM) pacronaraloTcs NeroYHble ny3blpbKu —
anbeeosibl. Takum o6pasom, flerkoe COCTOUT U3 pa3BeTBNeHU BPoHXOB, 0bpasyloLMX cKeneT
Nnerkoro — GpPoHxMasibHoe APEBO, U CUCTEMbI JIEFOYHbIX MY3bIPbKOB W/W aNbBEO.

CTpyKTypHO (DyHKLMOHANbHOW € MHULIEN TIETKOTO SBNSAETCA allMHYC, COCTOSILLUIA U3 KOHEY-
HOM BPOHXMOSIbI M a/IbBEONSAPHBIX XOA40B C afibBeonamu (puc. 2).

B anbBeonax npoucxogut razoobMeH Mexay KPOBbO SIErOYHbIX KanUIISPOB U BO3OYXOM,
copepKalmmcs B IErKuX.
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KanunnapHan ceTh,
OKpYARIOLLARA ankBeany —  CTeHka anLecoiL

B A -

Zozdp L
A ANbBEONSPHBIN
£l
-

‘% A0,

¢

— JlbxaTensHas
OpoHxwona

HOG IKANMNSPHAS BEHA
APTEDUONSI NEFOHOR apTepun ——— ‘ KoHeyHas GpoHxmona 6

Puc. 2. CtpoeHuve 1 KpoBOCHabXXeHUe TePMUHA/IbHOM a/ibBEOSIbI: @ — KanuispHas CeTb,
OKpYy)KatoLas anbeeosy; 6 — CTpoeHWe anbBeosbl

CnpaBo4YHHUK

O6uwee qucno anvBeon 300 maH, cymmapHas nnow,ads noBepxHocmu okono 80 M2, dua-
memp o0Hol aneBeonsi 0,2—0,3 mm. CmeHku anbBeosn BbicmnaHsl 0OHOCIOUHBIM NJIOCKUM
anumenuem. AnbBeosnel onsemeHol MHO20YUC/EHHBLIMU KPOBEHOCHBIMU KANUAASAPAMU
(puc. 2). Inumenul ansBeon Bmecme c snumenuem KanunnsapoB obpasyem 6apvep mMexoy
KpoBobto u Bozdyxom monuwjuHol 0,5 mkm, He npenamcmBytowuli 0bmeHy 2a308 u Bvidene-
Huto Bo0sHbIX napo8.

9710 MHTepecHo!

[a3006MeH MeXAy afbBeOIAPHLIM BO3AYXOM M KPOBbIO OCYLLECTBASIETCA NyTeM Anddy3uu.
IndbdysmoHHoe pacctosiHe obpa3oBaHO TOHKOM anbBeONSAPHO-KAMNUIIAPHON MeMOpaHoMu.
OHa otgensieT KpoBb JIEFOYHbIX KarnwanspoB OT a/ibBEONISPHOrO NPOCTPaHCTBA. BHyTpeHHss
MOBEPXHOCTb a/IbBEOJ BbICT/IaHA TOHKOM MNEHKOM KUAKOCTU. B cBA3M € 3TUM Mexay cTeHKamu
anbBeON AEUCTBYIOT CUJIbl MOBEPXHOCTHONO HATSXKEHUSA, 3a CYET KOTOPbIX JIErKME CTPEMSATCS K
cnaganuio. Ecnm 6b1 anbBeonbl 6bIKM BbICTIAHbI YUCTO BOGHOW MIEHKOM, CHU/Ibl MOBEPXHOCTHO-
FO HaTsAXKEeHWUs 3HAYUTENbHO MpPensaTCTBoBanU Obl pacTskeHuto nérkux. OpgHako B anbBeonax
HaxoauTca BewecTtBo — cypdakTaHT, B 10 pas ymeHbLiatoLee NOBEPXHOCTHOE HaTSXEHUE U
npensaTcTByloLEee cnageHuio Menkux anbeeon. CypdaKkTraHT ymeHblIaeT cuy, HeoOXoaMMYHo
ANSA PaCTSXKEHUSA TKaHW NErKUX Npu BLOXE.

3HayeHue cypgakmanma
1. YMeHbLUIaeT NoBepXHOCTHOE HATSKEHUE anbBEOSIAPHON XUAKOCTU, NPeAOoTBPaLLAET C/iu-
naHue asibBeon Mpu BblAOXe, yydLlIaeT PacTSXMMOCTb NErkux, obneryaeT Boox.
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2. Obneryaet anddysunio KUCnopoaa U3 afbBeos B KpOBb BC/IEACTBUE XOPOLLEN pacTBOPH-
MOCTW B HEM KKUC/IOpoaa.

3. BoinonHseT 3awWwmTHY0 yHKUMIO: 3aLUMLLAET anbBEOsbl OT AENUCTBUA OKUC/IUTENEN U Ne-
pekucen, obnagaet GakTepuocTaTM4eCKoW aKTMBHOCTbIO, 0becrneynBaeT obpaTHbiiM TpaHCNopPT
MblJM U MUKPOOOB MO BO3AYXOHOCHbIM MYTSAM.

J1€é204Hble 06bEMBI U EMKOCMU

Moka3atenn BHELWHEro ApiIxaHna — 3TO NEro4YHble 06bEMbI M EMKOCTU. JIErouHble 06bEMDI
TaK)Ke OTPaXKAIOT IHEPreTUYECKUM PE3EPB AblXaTeIbHbIX MbILLL.

J1€é204Hble 06bEMBI

1. 1O — ppixatenbHbit 06bEM — 06bLEM BO34yXa, BAIXAEMbINA U BblAbIXaeMbli MPU CMo-
KOWHOM [JbixaHuu; oH pasHseTca B cpegHeM 400—500 mn. 1O obecneuvBaer BeHTUNALMIO
NErknx, NoaAep>KUBAET NOCTOAHCTBO aNbBEOSIAPHOMO BO3A4yXa, y4acTByeT B ra3000MeHe.

2. PO Booxa— pesepBHbli 06bEM BLOXa — OObEM BO3AyXa, KOTOPbIM MOXHO BLOXHYTb
NMpu MakcuMasnbHOM Baoxe nocnie obbiuHoro Baoxa; pasHsaetrca 1500—3000 mn. Onpepensiet
CNOCOBHOCTb NErKUX K 40HABOYHOMY paCLLUMPEHHUIO.

3. PO Bblgoxa— pe3sepBHbli 06bEM Bbigoxa — OObEM BO34yXa, KOTOPbIA MOXHO BbILO-
XHYTb MPU MAKCUManbHOM BbiAOXe Mnocsie obOblYHOrO BAOXa WM Bblgoxa; pasHsetcs 1500—
2000 mn. OH onpepenseT cteneHb NOCTOSAHHOIO PACTAXXEHUA NETKUX.

4. 00 — ocratouHbIli 06bEM — 06BbEM BO3ayXa, KOTOPbINM OCTAETCA B IErKMX NOC/E MAKCH-
ManbHoro Bblgoxa; paeHsaetcs 1000— 1500 mn. M3 neroyHbix 06bEMOB CKNaAbIBAOTCA NErOY-
Hble EMKOCTH.

5. AMI1 — aHatoMuyeckoe MEPTBOE NPOCTPAHCTBO — 3T0 O6bEM BO3ayXa, HAXOAALLMICA B
AblXaTeNbHbIX MYTAX 4O YPOBHA PEeCnMpPaToOpHbIX OPOHXMON (Ha 3TMX BPOHXMONAX YXKE UMEIOT-
CA abBeOoJbl U BO3MOXKeH razoobmen). Bennunna AMI coctasnset 140—260 mn u 3aBucur ot
0COBEHHOCTEN KOHCTUTYLIMK YesioBeKa (Npu pelueHnn 3aaad, B KOTOPbIX HEOOXOAMMO Y4MTbI-
Batb AMTI1, a BennumHa ero He ykasaHa, 06bém AMI npuHumatot paeHbiM 150 mn).

6. DM — dur3nonormyeckoe MEPTBOE NPOCTPAHCTBO — O6BLEM BO3AyXa, MOCTYNAIOLLMIA B
AblXaTesibHble MYTH U NETKUE U HEe NPUHMMAIOLLMK y4acTus B razoobmere. PMI1 6osnblue aHaTo-
MMUYECKOro MEPTBOrO MPOCTPAHCTBA, TaK KaK BK/IOYAET ero Kak CoCTaBHyto Yactb. Kpome Bo3-
Lyxa, HaxoAsLerocs B ApixatesibHbix nyTsax, B coctae @Ml Bxogut BO3ayX, NOCTynaoLwuin B
NEroyYHble asibBeo/ibl, HO He OOMEHMBAIOLLMIACS ra3aMm C KPOBbIO M3-3a OTCYTCTBMUS MU CHUKE-
HUA KPOBOTOKA B 3TUX anbBeonax (418 3TOro Bo3ayxa MHOrAa NpuMMeHsAeTcsa HasBaHue aseBeo-
napHoe mepmBoe npocmpaHcmBo). B Hopme BennunHa (hyHKUMOHANIBHOrO MepPTBOro Mpo-
ctpaHcTtea coctasnset 20—35% ot BenmuuHbl gbixatenbHoro obbéma. BospacrtaHue 3toi Be-
nuumnHbl cebiwe 35% MoXKeT CBUAETENbCTBOBATb O HA/IMYMKU HEKOTOPbIX 3a60sieBaHui.

B meduyuHckol npakmuke BaxHo ydumelBame ¢akmop mépmBozo npocmpaHcmBa npu
koHcmpyupoBaHuu npubopoB 01 dvixaHus (BeicomHsie nonemsl, no0BodoHoe nnaBaHue, npo-
muBoaasei), npoBedeHuu psada OUA2HOCMUYECKUX U PEAHUMAUUOHHbIX Meponpusmud. [Tpu Obi-
XaHUU yepe3 mpybKu, MACKuU, waaHau K ObixamesibHol cucmeme yesnoBeka nodcoeduHsemcs
donosHumenosHoe mepmBoe npocmpaHcmBo u, Hecmomps Ha Bo3pacmaHue 2aybuHel Obixa-
Hus, Benmunsayus ansBeon ammocgpepHoiM B030YyxoM Moxem cmame He0oCMamoyHouU.

J1érouHblie éMKoOCTU:

1. OEJ1 — obwias EMKOCTb NErKMX — KOJIMYECTBO BO3AyXa B IETKUX Nocse ryboKoro Bo-
xa; pasHaeTca 5000—6000 mn. Bkntouaet O, PO Ba., PO Bbia. n O0. OEK otpakaet BmecTu-
MOCTb JIETKHUX.

2. XKEJ1 — »u3HeHHas 8MKOCTb IETKUX — KOJIMYECTBO BO3/yXa, MaKCMMaslbHO Bbiabixae-
Moro nocse rnybokoro sgoxa. Y MyxuuH pasHsetca 4500—5000 mn, y xkeHwmH — 3500—
4000 mn. Bknouaet [0, PO Ba. n PO ebig. XXEJ1 Hanbonee ageksaTHO M MHTErpaTMBHO OTpa-
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)KaeT pa3BUTUE KOCTHO-MbILLEYHOrO annapara, NoABUKHOCTb FPYAHOM KNETKMU, 31aCTUYHOCTb U
PaCTAXKMMOCTb NIETKUX, T. €. NOTEHLMAJIbHbIE BO3MOXHOCTU BEHTUAAUMK nérkux. OHa 3aBucuT
OT nona, pocrta, Bo3pacrta 1 CTeneHu TPeHMPOBAHHOCTU OpraHu3ma. Y TPeHUMPOBaHHbIX JI0AEN
nokasarenu XXEJ1 HamHoro Bbiwwe.

3. ®OEN — (byHKLMOHaNBbHO-OCTAaTOYHAsA EMKOCTb JIEFKUX — KOJIMYECTBO BO34yXa B NEr-
KMX nocne obbiuHOro Bbigoxa; pasHsetca 2500—3000 mn. Bknouaer PO Bwbig. u OO.
®OOE — 3710 anbBeonApHbIA BO3AYX.

Ans usmeperus XKEJT u eé komnoHeHmMoB cywecmByrom memoOosi:

Cnupomempusi — C NOMOLLbIO BOASHOIO UM CYXOro criupomeTpa.

Cnupoepagus — c nomoLbio cnuporpacda Ha OCHOBE aHasIM3a KPUBOK AbiXaTeslbHbIX ABU-
YX€HUN — cnUporpamMmbl.

,Cnuporpamma
- L]
rny6oKuiA PesepBHbIA x
BOOX obbem g x
sooxa (POen) n = |
§ @ = |
g = = |
= E §
wi 8|2
= 0
-
@13
CriokoiHoe ObixarensHbii | =
AbIXaHue o6bem (A0) :II'; =
1k
1 |8
PesepeHbIV L=
MnyGokuia obrem
BbIgoX Beigoxa (POebig) DOE
|
I |
OcTato4HbIn 06bem i

Puc. 3. J1éroyHble 06bEMbBI U EMKOCTH

JNlabopatopHas pabora Ne 1

«U3mepeHune 06bEMA rpyaHON KNETKU Yy YeSIOBEKA NPU AbIXaHUMN»

Llene pabomel: onpenenntb BENMUMHY MaKCMManbHOrMO pasmaxa KonebaHui pasmepos
rPYAHOM KNETKU Ha BAOXE W BblOXE.

O6opydoBaHue: caHTUMETPOBAS JIEHTa.

Xop, paboTbi:

1. Pa6orty BbinonHaioT ABa Yenoseka. [pu noMoLum caHTUMETPOBOW JIEHTbI HAa YPOBHE Nof-
MbILLEYHbIX BNagWH M MEYEBUAHOrO OTPOCTKA MPOU3BECTU U3MEPEHUE OKPYXKHOCTU rPyAHOM
KNIETKM B KOHLEe MyBOKOro BAOXa U B KOHLLE MaKCMMasibHOro BblgoXa.

2. BbiBOAbl: COOTBETCTBYIOT LiENM.

lMpumeyaHue: OKPY>KHOCTb rPYAHOW KNETKU u3MepseTca (He oTpbiBas fieHTbl OT obcnenye-
MOro) B TPEX MOSIOXKEHUAX: BO BPEMS May3bl, BO BPEMS MAKCMMaJIbHOrO BAOXa M MOJSIHOMO Bbl-
noxa. lMpu 3toMm cnepyet obpaliatb BHUMaHWe Ha To, 4Tobbl obciesyemblii BO BpeMs BAOXaA He
crnban cnuHy 1 He NOAHUMAN M/iey, a BO BPEMS BblaoXa — He CBOAW/ UX BMepen M He HaK/o-
Hanca. PasHuua Mexay BefiMuMHaMKM OKPYXXHOCTeM B hase BAOXa M BblAoXa onpenenser cre-
NeHb MOABUXHOCTU FPYAHOM KNETKM — 3KCKYpCHUIo (pasmax). IKCKypCus rpyaHOMN KNeTKU B 3a-
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BMCMMOCTM OT A/IMHbI Tena M o6bEMa rpyaHOM KEeTKU paBHAETCA Y B3POC/IbIX MYXXUnMH 6—8 cm,
B XeHWWH — 3—6 cM. B pesynbrate perynsipHbix 3aHATUM DUINYECKUMU YNPAKHEHUAMU U
CNOPTOM, 3KCKYPCUSA TPYAHOM KNETKM MOXKET 3HAuyuTeslbHO YBENWYMBATLCA M AOCTMratb
12— 15 cm. OKpyKHOCTb U3MepstoT 2—3 pasbl, 3aMMCbIBAIOT HAWNYYLLIWMIA pe3ysbTaT. ToYHOCTb
nsmepeHusa oo 1 cm.

Puc. 1. 3amepeHue OKPYXHOCTU FPYLHOM KNETKM

JlabopatopHas pabora Ne 2

«OnpepeneHune 4actoTbl AbIXaHUA B NOKoe U nocsie GpU3n4ecKom Harpysku»

Leno pabomel: onpenenntb 4acToTy AbiXaHWs B MOKOE U Nocsie PU3MYECKON Harpy3Ku.

Xop pabortbi:

1. Ins onpepneneHuns 4actoTbl AbIXaHUSA MOJSIOXKUTE PYKY Ha NMOAOXKEYHYo 06nacTb U noa-
CuMTanTe YMCNO OblXaTeNibHbIX ABMKeHuA 3a 1 MuH. 3atem npeanoxute obcnegyemomy cae-
natb 20 rmyboKux npucepsaHui, Nocie Yero CHoBa MOACYWTAWTE YacTOTy AblXxaHus 3a 1 MuH.
OnpenenvTe BeNMYMHY ydalleHUs AblXaHUS B NPOLEHTaXx.

2. BbiBoabl: nonyyeHHble gaHHble 3aHecute B npotokon. CpaeHuTe pesynbTatbl ¢ hM3nono-
rMYeCKoM HOPMOM U caenamnTe BbIBOAbI.

lMpu Hanu4uu AonosHumensHo2o obopydoBaHus (cnupomempa) npednazaem BoinoAHUMb
cnedyrouyto npakmuyeckyto pabomy.

JNaboparopHas pabora Ne 3
HopmanbHblie napameTpbl pecnupatopHou hyHKLUKU
Leno pabomer: ana toro 4tobbl BbIACHUTb, HAXOAATCA /I BE/IMYMHbI IEFOYHON BEHTUNA-

UMK, MONyYeHHble A4S AAHHOro 4YesoBeKa, B Mpeaesnax HopMbl, HEOOXOAMMO CPaBHUTL UX C
HOPMOM (LO/MKHBIMK BeNIMYUHAMM).

O6opydoBaHue: cnupomeTp, Bata, CrMpT.
Xop, paboTbi:
Paccuuntarb gomkHble aia cebs, BeIMUYMHBI, UCMONb3ys pa3paboTaHHble crneuunasnbHble Gop-

MyJbl, Y4UTbIBalOLWLNE KOPPEKLUUIO MeXAY OTAE/IbHbIMU XapPaKTePUCTUKaMU beHKLI,VIVI BHeLUHero
AbIXaHWUA.

149



A) Onpegenenve XKEJ

MyHawTyK cnupometpa obpabortainte Batoi, CMOYEHHOM cnvpToM. [lainte eMy BbICOXHYTb.
LLIkany cyxoro cnupomeTpa ycTaHOBWUTE Ha Hyse.

Mocne 2—3 06bIYHbIX AblXaTefIbHbIX ABUXKEHUU cAenanTe MakCMMasbHbIM BOOX, 3aXKMUTE
HOC U Npou3BeauTe PaBHOMEPHbIM MaKCMMasibHO ryboKui Bbigox B cnvpometp. Crapaitech
fepKatbCca NpsaMo, He cyTynscb. Mi3mMepeHue noetopuTe TpW pasa, 3adMKCUpyHTe MaKCUMalb-
Hyio BennumHy XEJI.

B) Onpeaenute fOMKHYIO 8MKOCTb Nérkux (OXKEN)

CpaBHuTe Bennunty XXEJ1, u3MepeHHYI0 C MOMOLLbIO CIMPOMETPA, C AOMKHOW BEUUUHOM
(OXKEN), paccuntanHoit no dopmyne Jliogsura:

DXKEN (xen.) = 40xP + 10xB — 3800,

rae JIXKEJT — ponmxHas xu3HeHHas 8MKOCTb NErKux, B M (cm3),
P — pocrt, B cMm,
B — Bec Tena, B Kr.
Onsa peteit o 4 no 17 net JXKEN bluncnsior no dopmyne W. C. LLupsiea n 5. A. Mapkosa.
Ons manbumkos: AXKEJT (B nutpax) = 4,53 X P — 3,9 (npu pocTe go 1
JXKEN (B nutpax) = 10,00 X P — 3,15 (npu pocTe Bbiwe 1,64).
JXKEN (B nutpax) = 4,53 X P — 3,9 (npu pocTe o 1,64 m);
[ns nesoyek:
JXKEN (B nutpax) = 3,75 X P — 3,15 (npu pocre ot 1,00 go 1,75).

P — pocr.
B) BbluncnuTe npoleHTHOe cooTHolueHue daktnieckon XKEJ k JXKEN no dopmyne
_OKEN 00,
OXKEN

B Hopme BenuumHa XKEJ1 MoxeT oTKNoHATbCS OT AomkHOM B npeaenax * 20%. MpesbiLue-
HUe (haKTMYECKOW Be/IMUYMHbI yKasblBaeT Ha Honblune MopdodyHKLMOHANbHbIE BO3MOXHOCTH
NErKux.

I) Bblumcnute 3XM3HEHHbIW MHOEKC

Onpenennte »KU3HEHHbIM UHAEKC Mo dopmyne. B HopMe BennyMHaA KM3HEHHOTO MHAEKCA
(W) nnsa >xkeHwuH paeHa ot 45 po 55 mn /kr, ans my>kumH — 55—60 mn /kr. Bonee HuU3KKe
roKasarenu CBUAETeNbCTBYIOT 6o o HepoctatouHocTn XKEJI, nbo 06 m3bbiTouHol Macce
Tena.

1) Onpepnenute abixatenbHbii 06béM (JO) nérkux.

Mpoun3eeanTe NErKM CNOKONHDBIN BbIAOX B CMMPOMETP nocsie 0bblyHOro Baoxa. [ns TouHo-
CTW pe3ysibTaToB MOBTOPUTE U3MEPEHUSA TPU pasa U paccymTamnTe CPeaHIo BEJTMYUHY.

B nokoe 10 B cpeaHem konebnetcs ot 300 no 800 mn.

E) Onpegenute pesepsHbii 06bEM BblgoOXa

Mocne ouyepegHOro CNOKOMHOIO BblgoOXa MPOW3BEAMTE MAKCMMasbHO MyOOKWi BbIAOX B
cnupomeTp. OnpepgeneHve NOBTOPUTE TPU pasa U pacCUUTaUTe CPEAHION BENIUYMHY.

CpegnHsas Bennuunta PO Bobia. B cpegHem paeHa 1500 mn.

) Paccuutaite pesepsHbii 06béM Baoxa (PO Ba.) no dopmyne:

Po Ba. = XXEN — (A0 + PO ebig.)
CpegHsasa sennunHa PO Ba. pasHa 1500 mn.

6. Bce nonyyeHHble aaHHble 3aHecuTe B Tabnumuy 1.
7. CpaBHUTe MoslyyeHHble NoKasaTen C HOPMOW M caenamnTe BblBOAb.
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OcHoBHble nokasarenu pecnupatopHoM hyHKLMK

Ta6bnuya 1

. KEN YKEN YKEN mn no
YKEN cm® 3 DOKEN BEC «r. Mn PO Bbig,. PO ea.
M %
PocT, cm Y. B MUHYTY OKpY>XHOCTb rpyAHON KNEeTKHU, CM
Macca
Croa Cupsa | TeNna, Kkr B nokoe Mpw Mpw Mpy Bo spems
Harpyske BAOXE BbIXOAE naysbl

JNabopatopHas pabora Ne 4

OueHka BEHTUNALUOHHOWN (hyHKLUU NErKUX

TeopeTuueckas 4yactb

BeHTUAAUMOHHYIO YHKLMIO NETKMX XapaKTEPU3YIOT NEroYHble 0ObEMbI U EMKOCTH, NOKa3a-
TENM MEXaHWYECKMX CBOWCTB annapara BEHTU/IALMM M NoKasaresnn seHtunsaumn. Hanbonee ya-
CTO NPUMEHSAIOTCA CrefytoLme U3 HUX.

Yacmoma deixanusa (44]) — umcno pbixatenbHbix ABuxeHU B MUHYTY. Onpenensertca no
cnuporpaMMe CNoKOMHOrO AblXaHWs (MO OTpesKaM ASIMTeNIbHOCTbIO He MeHee 2 MUHYT). UaéT
MOACYET YMCNa BbIOXOB (BAOXOB) C MOC/eAYOWMM AefieHUeM Ha Yncno MUHyT. Y1 noasepie-
Ha BO3PaCTHbIM Ko/iebaHMAM U IEFKO MEHSETCA MO BAMAHUEM PA3/IMYHbIX MPUUYKH (COCTOAHME
3[0pOBbs, TeMMepaTtypa Tena U OKpYXKaloLLen cpeapl, SMOLMOHaNbHble akTopbl U Ap.). Yya-
LWEeHUe AblXaHUsi, OCOBEHHO B COYETaHWU C MasbiM AblXaTesibHbiM 06bEMOM, XapaKTepHo Ans
peaKTMBHbIX NMopaxeHWi (pUbpPo3 NErkMx), HO MOXKET UMETb MECTO NP MPOU3BOJIbHON ruUnep-
BEHTUIALMM, AblXaTeSIbHOM HeBpo3e. YpexeHue AbixaHus 6onee CBONCTBEHHO OOCTPYKTUBHbIM
HapyLLUeHUsM.,

HAeixamenoHeoiii 06vem (JO) — 06bEM BO3ayXa, BAIXAEMOrO MPY KaXAOM [blXaTe/IbHOM
umkne. Boiuncnsetcs no cnuporpamme (CI) cnokoWHOro apixaHusa nyteM onpenenieHus amniv-
Tyabl Booxa. JomkHbin 1O Bbluncaute ucxoasa us gomkHoro MOZla (MMHyTHOro o6béma apixa-
HWS) OeneHWeM Moc/iedHero Ha cpea-Heso3pacTtHyto Hopmy Y[. B cessu ¢ nabunbHocTbio,
0COBEHHO y AeTel paHHero Bo3pacta, AaHHbIM NMoKasaTesnb npuobpeTaeT NpakTMYEecKyto 3Ha-
YMMOCTb NiLLb NpY codeTannun ¢ Y[ v B auHamuke. Yeenudenue [1O paxke B nokoe Habnopaet-
CS MpW ObIXaTeIbHOW HEAOCTATOYHOCTH, B C/lyyae AMabeTMyecKon KoMbl (T. H. KycMayneBcKoe
[bIXaHWe), Ha BbICOTE YENH-CTOKCOBA AbIXaHWs, @ TaKXXe Mo B/USHUEM NMCUXOreHHbIX (haKTo-
poB. CHmxeHune [JO MoXKeT ObITb NMPU HEMPOTOKCUKO3€e, PECTPUKTUBHBIX (hOpMax ApixaTesibHOM
HeLOCTAaTOYHOCTH (MHEBMOCKNEPO3), 6ONsAX NNeBPbl U NMOBPEXAEHUAX FPYAHON KNETKU.

MunymHoli 06v€m Obixanusa (MOJ]) — KonuuecTBo BO3ayxa, BEHTUIMPYEMOIO B OfHY
MUHYTY. PaccuutbiBaetca kak npousseaerue O v YJ. MNpy paBHOMepHOM ApixaHWK Ana pac-
yeta cpegHero 10 uepes Bce BepLUMHbI U OCHOBaHWA 3ybuos CI npoeeauTe NMHUK U M3MepbTe
pacCTosAHUA MeXAy HUMKU No BepTuKanu. BeplmHbl Bbigoxos Ha CI 06pasyloT T. H. «ypoOBeHb
CMNOKOMHOrO BblJOXa», KOTOPbIA COOTBETCTBYET MOJIOKEHWUIO, 3aHUMAeMOMY JIErKUMU U TPYA-
HOW KNIETKOW Moj, BO3AEWCTBMEM BHYTPEHHWUX 3/1aCTUYECKUX CWU MPU NOSIHOM paccnabneHuu
AbixateslbHOM MycKynatypbl. B cnyyae HepaBHoMepHoro, aputMmuyHoro abixains MO/, namepb-
Te NyTéM onpeaeneHus rMyObuHbl KaXKaoro BAOXa Ha MPOTSXKEHUU 2—3 MUH, pesynbTatbl C/o-
YXUTE U pasfeniute Ha YUCIO MUHYT.
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B nokoe MO/J, coctaenser 6—8 n/mMuH, npu cdM3MyecKkor Harpyske MOXKeT AOCTMrath
80—120 n/muH.

Honxnyto Benmumny MO (AMO/) paccuutaiite HenocpencTBEHHO UCXOAA U3 OCHOBHOMO
obmeHa no dopmyne

00
AMOo[ = ’
7,07X 40(KM02)
rne OO0 — ocHoBHOW o6MeH, onpegensembii no Ttabnuuam [appuca — bBeHeaukra;

KNO, — koach1uMeHT ncnonb3oBaHUA KUCnopoda B NErkux; senvumHa 7,07 — npouseepe-
HWe cpelHeln Kanopuyeckon ctoumoctu kucnopopa (4,91) Ha uncno muHyT B cyTkax (1440),
nenérdHoe Ha 1000.

MO/} xapakTepu3yeT MHTEHCUBHOCTb OOLLLEN IEFOYHOM BEHTUIALMMU U UMEET NPaKTUYeCcKoe
3Ha4YeHWe 4NA OLEHKWU BEHTUNALMM ToNbKO B conocTtasneHmun ¢ Y v O, uto no3sonser opu-
€HTUPOBOYHO CYAWUTb O HAIMYUU TUMO- U TMNEepPBEHTUNALMK. [TpKn YacTOM U NOBEPXHOCTHOM Jbl-
xaHuu 6onblas yactb MO[la nget Ha BEHTUAALMIO MEPTBOrO NPOCTPAHCTBA, NPU MyOOKOM —
BO3pacTaeT 00bEM BeHTUNAUMK anbeeos. Moebiwenne MOJLla otMevaeTcs Npu pasnyHbIX 3a-
6oneBaHUAX NErkMX M cepaua, HapacTaeT Mo Mepe MpPOrpeccMpoBaHUS HEAOCTaTOYHOCTM
KapAuopecnMpaTopHOW CUCTEMbI U PaCLLEHUBAETCA KaK OQHO M3 NPOSIBIEHUIA KOMMEHCauuu C
LEeNblo LOCTUKEHUS HEOOXOAMMOro AJiA ra3ooOMeHa YpOBHS BEHTUIALMM asbBEOJ, a TaKxkKe
MPU NOBbILEHWM OOMEHHbIX MPOLEeCccoB (TMPeOoTOKCUKO3). YMeHbwenve MOLa BcTpeyaercs
MpW yrHETEHUU [bIXaTeIbHOro LieHTpa.

MO/ noasep:keH MHAMBKUAYaSbHbIM KonebaHusaM.

PexomeHAayuu no ogpopmeHuro npomokosa pabomeoi
MNonyyeHHble AaHHble BHECUTe B TETPaAb NPOTOKOMIO0B OnbiToB. CpaBHUTE UX C AOMKHBIMU U
HOpMasbHbiMK BeniurHamu. CaenaiTe BbiBOAbI.

OCHOBHbIV 0BOMEH ANA MYXKUMUH:

18—30 neT: (0,0630 X Bec kr +2,8957) X 240
31—60 nert: (0,0484 X Bec kr + 3,6534) X 240

61 u 6onee nert: (0,0491 X Bec kr + 2,4587) X 240
OCHOBHbIN OOMEH ANA XEeHLUH:

18—30 ner: (0,0621 X Bec kr +2,0357) X 240
31—60 ner: (0,0342 X Bec kr + 3,5377) X 240

61 n 6onee nert: (0,0377 X Bec kr + 2,7546) X 240
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Ta6brauuya 1
Moka3atenu NéEroyHon BEHTUNALNU

[Hoxkazarens 3uauenne
| 2

Yacrora nmxanna (Y1) O9-16 apx/mun
PHTMHYMHOCTE IBIXaHHA Purmuunoc
JerxarensHenii oosem (J10) 300-800 mn
Pesepsumii odbem Baoxa (PO,,) 1500-2500 smn
Pesepeublii 00bem Beiaoxa (PO, ) 1000-1500 ma
Asuennas emrocts gerkux (KE) 30004800 ma
Homanas AKEJ (JLKEN):

JUTS MYHMIH; Poct (cm) - 25

JUIS HCHILMH Pocr (em) - 20
EMEOCTE MaKCHMANBHOTO BOXA 18003300 mn
EMEoCTh MaKCHMANBHOIO BBLIOXA 1300-2300 mn
Margcumansnas senTHaAnHs derkux (MBJT) 120170 n
Jomxnas MakcuManbiag senTinguna nerkux (JMBIT) 1/2 JUKEJI - 35
Muny sl obbem asixanns (MOJ) 68 n/MuH
Pezeps awixanua = MBJ1 - MOJL 50140 n
opceuposannan AEJ] (DAE) 80 % JKEJ]
ObbeMHas CKOPOCTH BOXA H BBILOXA:

IUIA MYKYHH; =8 Jic

U1 ACHILHH 4-6 nic
Janepaka Asixanus Ha saoxe (npoda llraunre) 55-60¢
3anep:ka AsIXaHHA Ha BeLIoXE (npoda [enua) 35-40¢
Hunere Tudno (obbem dopcuposanHoro Beiaoxa 3a 1 ¢
{(ODB )V AE):

IS MYHKMHH; 30 %

JULSA AEHILHH 82 %

Bonpocbl

1. Kak uamepuTb abixatesnbHbliii 0ObEM, pe3epBHblii 0ObEM BAOXA U Pe3ePBHbI OOBLEM Bbl-
[OXa C noMoLLblo cnupomeTtpa?
2. HazoBwTe CTpyKTYypbl AbIXaTe/IbHOW CUCTeMbl, 0603HaYeHHble uMdpamMm Ha pucyHke 1.
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Puc. 1. CrpoeHue pbixaTeslbHOM CUCTEMDI

3. Bbluncnnte BennuMHy BEHTUMALMM afibBEOS NPU YCIOBUM, YTO MUHYTHbLIN OObEM Apixa-
HUsA paseH 8 i, 06bEM MépTeoro npocTtpaHcTea — 150 mMn npu ycnosuu, yto: 1) abixatesibHbln
06bém paseH 500 mn, a yactoTa abixaHus — 16 pas B MUHYTY; 2) AbixaTesibHbli 0ObEM paBeH
250 mn, a yactota gbixaHua — 32 pasa B MUHyTY. CpaBHWUTE O6BEM BEHTUNALMK afibBEON ANSA
060MX CNy4aeB M OnNpeaeniuTe, KAKON PeXuM [biXaHWs BbirogHeE.

4. Onpepenute O)KEJ1 y my>xunHbl B BO3pacTe 45 net, ecnu ero poct paeeH 181 cm.

5. Onpepenute I)KEJ] y >keHwmMHbl pocToM 165 cm B 30-neTHem Bo3pacte?

6. Ha kakyio BenunumHy uamenutca MO/, ecnv B nokoe YMCNO AbiXaTesbHbIX ABUXKEHWK
pasHo 20, 1O — 600 mn, npu dusnuyeckom xxe paborte Y[ ysenuumnach sasoe, a 10 — Ha
300 mn?

7. CnupomMeTpua noKasana, 4YTO >KM3HEHHAs EMKOCTb JIErKMX WCMbITYEMOro pasHa
38000 mn. U3 Hux POW coctaenset 1700 mn, PO3 — 1500 mn. Ckonbko BO3ayxa NocTynuT B
anbeeosbl 3a 1 MUH, €C/IM UCTIbITYeMbIM caenaet 3a 310 BpeMa 18 abixatenbHbIX ABUKEHUIA?

8. MNouemMy nocne NNOTHOW efbl CTAHOBUTCA TPYAHO AbllaTh?

9. O6bsacHWTe MexaHW3Mbl BOOXa M Bblaoxa. Kakue dusnyeckme npouecco! nexar B OCHO-
Be AbIXaTesibHbIX ABUXKeHUIH? MoyeMy BO BpeMs BblgoXa 3HEPruUs He 3aTpaymBaeTca?

10. Kak MokHO foKaszaTtb, yTo copepykaHuve CO, B BblAbIXaeMOM BO34yXe CYLLECTBEHHO
6osbLue, 4eM B aTMOChepHOM?

JNlabopatopHan pabora Ne 5

Kak npoBepuTb caTypauuio B AOMALWIHUX YC/IOBUAX

TeopeTuueckas yactb

3poposbii yenosek aenaet ot 12 go 20 Booxos B MUHYTY. MMEHHO CTONIbKO HEOBX0AMMO
KNIeTKaM M TKaHAM OpraH1M3Ma, YToObl HACBITUTLCA ONTUMAsIbHOM AO30M KUC/IOpoAa, HeobXoau-
MOW O HOpManbHOM »U3HepesTenbHocTU. Korga Kucnopopa HeoCTaTouHO, YeNoBeK Hauu-
HaeT MCNbITbiBaTb AUCKOMMbOPT BO BpeMs AbixaHuA. Ofblluka — He eAMHCTBEHHbIN UCXO[, KO-
TOPbIN MOXKET NPOU3OMTU NPU AblXaTeIbHOW He[OCTaTOMHOCTU. MMEHHO NO3TOMY OYeHb BaXKHO
BCEraa KOHTPOJIMPOBaTh YPOBEHb KUCIOPOLA B KPOBM.
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OpnHoM U3 caMbix CepbE3HbIX NPUYMUH AblXaTeIbHOW HeLOCTAaTOYHOCTU CTasl KOPOHABUPYC.
OH aTtakyeT AbixaTe/ibHyl0 CUCTEMY M3OLLPEHHBIM CNOCOOOM: OpraHam He XBaTaeT KUC/Iopoaa,
HO OpraHu3M 4YesioBeKa He crnocobeH 310 onpeaenvTb. 3abonesaHue MoOXKeT npoTekarb bec-
CMMNTOMHO, 6€3 OAbILIKK, KaLLAs U TEMNepaTypbl.

Korpoa ke opraHuMam HayuMHaeT nofaeaTb CUrHaslbl O TOM, YTO JIETKME MOpaXKeHbl KOBWUA-
MHEBMOHMEN, NOCNEeACTBUA MOTYT BbITb KatacTpoduyeckumu. Ytobbl nsbexxarb nogobHoro uc-
XoAa, Heo6Xo0AMMO KOHTPOSIMPOBATh YPOBEHb HACBILLEHHOCTU KPOBU KUciopoaoM. MMeHHo oH
MOKasblBaeT, KaK paboTaloT NErKMe U HYXKHA I UM LOMNONHWUTENbHAA NMOAAEPIKKA.

Ymo makoe camypayus kuciopodoa?

Camypayus — 37O HacbllLeHWe KpoBU KucnopogoM. Namepsietcs oHa B MPOLEHTHOM COOT-
HOLLUEHWU U CYUTAETCA OLHUM U3 [IaBHbIX NOKa3aTesiei, N0 KOTOPOMY MOXKHO BbISIBUTb Natosio-
M1 unu 3aboneBaHnsa apixaTeNbHON CUCTEMbI eLLE HA HaYaslbHbIX CTaaUAX.

Korga Mbl AblluMM, Hawu NErkue nepebie Noy4YatoT A03Y KUCIOPoAa U AOCTABNAIOT €ro Ko
BCEM KJ/IETKaM M TKaHAM OopraHuM3Ma rno KpOBOTOKY. YrfIeKUCAbIM ras, KoTopblii obpasosasncs B
npouecce ApiXxaHUs, BbICBOOOXKAAETCA U3 TKAHEN M MO KPOBM nepeaaérca obpatHo B NErkue,
M3 KOTOPbIX BbIXOAWUT HapyXKy npu Bbigoxe. CBOOOAHOE MECTo, KOTOPOe OCTafloCh B K/eTKax
nocne BbIxoAa YrNeKUC/IOro rasa, cpasy e 3ano/IHAETCS CBEXXUM KMCIOpoAoM. Tak Npoucxo-
[T HENpepbIBHbIA ra3000MeH B OpraHW3Me YesioBeka.

YT106bI KMCNOPOA TPAHCMOPTUPOBAICA MO KPOBEHOCHBIM COCYAaM, OH CBA3bIBAETCS C MOJie-
Kynamu remornobuHa. 3T1a CBSA3b BHYTPU OpraHW3ma HasbiBaeTcs okcuremornobuH. OH u aens-
€TCA NapaMeTpPOM, KOTOPbI OTpaXKaeT caTypaumio UM YPOBEHb KUCIOPOAA B KPOBU YesioBeKa.

3avem usmepsames ypoBeHob HacbiweHUs Kuciopodom 8 kpoBu?

Hacbiwerune nérkux n tkaHen O, 3KM3HEHHO BaXKHO AN noboro yenoseka. OH Heobxoaum
HaM A1 HOPMaslbHOM XXWU3HeAeATeIbHOCTU, CNOCOBHOCTU BbIMOHATL eXKeAHEBHbIe (YHKLUHU,
aenartb usnyeckue yrnpaxHeHus u npocto xutb. A 90% Bcel aHeprum yenosek nosyyaer
MMEHHO M3 KUCIOPOAA.

[bixatenbHaa HeLOCTaTOYHOCTb MOXKET BO3HWKHYTb MO pALY NPUYMH:

* M36bITOYHbIN BEC

* AHemus

* Bbicokoe apTepuanbHoe aaBneHue

* HapyLweHus paboTbl LLMTOBUAHOM >Kese3bl

* [latonoruu cepaua

* lNnoxoe KpoBocHabxeHue

+ 3aboneBaHus OpraHoOB AbIXaHWs

* KypeHue

* Xupypruuyeckue onepauuu

* Taxkénble TpaBMmbl

* KopoHaBupycHas uHdekuua

MNMokasarenu kucnopopa cHmxawotcsa u npu 3abonesaHnn COVID-19. Korga nHdekumsa no-
nagaet B NErkue, oHa nopaykaeT asibBeOosibl, KOTOpble y4acTBylOT B ra3006MeHe, a 3aTeM U re-
MOrMo6uH, yyacTeytolwmi B TpaHcnoptuposke O,. BocnaneHue TkaHel NpUBOAWT K OTEKY NEr-
KMX U Pa3BUTUIO MHEBMOHUM.

[naBHas onacHOCTb KOPOHABUpPYCa B TOM, YTO MpPU NETKMX hopMax ero NpPosBEHUSA Y Yeno-
BEKA MOXET U He BbITb CMMNTOMOB 3abosieBaHusA. Temneparypa, Kallesnb U cnabocTb OTCYTCTBY-
toT. Yenosek 4yBCTBYeT Cebs XOPOLIO U AaXe He 3a4yMbIBaeTCs, YTO MHQEKUMA yKe Hadvana
nopaxarb NIErkue.

N3mepeHue ypOBHS KMCNOPOAA B KPOBU — OAMH M3 AEUCTBEHHbIX CMOCOOOB Npeaynpex-
AeHns nHdekumn. C ero NoMoLLbIO MOXHO BbISIBUTb KOBMA, €LLLE HA HaYalbHbIX CTaAMUAX U Ha-
yaTb COOTBETCTBYlOLLEe fieyeHune. [TokazaTenb ypoBHA caTypauuu NOMOXKET Npeaynpeauts pas-
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BUTHE HonesHn n nusbexkatb e€ nNporpeccupylolen ctagun, Korga Heobxoguma rocnuranusa-
UMA M NOAK/IOYEHUSA K annapary UCKYCCTBEHHOW BEHTUNALMU NETKUX.

OpnHako cnefyet NMOMHUTDb, YTO XOTb M3MEPUTb YPOBEHb HACbILLLEHWS KUCIOPOAOM MOXHO M
CaMOCTOATENbHO, NPEANUCHIBaTb, KaK U YEM JIeYUTb KOPOHABMPYC B JOMALUHMX YC/IOBUAX, MO-
KT TONbKO Bpau.

Kakasa Hopma ypoBHA Kucnopopa B KpoBu?

Hopma catypauuu kucnopoga B KpOBM y B3pOC/IbIX U AeTEW — MOKasaTeSlb MHAMBUAYaSb-
HblM. 3aBUCHUT OH OT (PU3MOSIOMMHECKMX OCOBEHHOCTEN opraHM3Ma M (haKTOpPOB OKpY’KatoLLen
cpeapbl.

Hopmo# npuHaTo cumntats:

* 95—98% — y 3m0poBOro Yenoeeka

* 92—95% — npu XpoHHUecKnx 3a6oNeBaHUAX OPraHoB [bIXaHUA

* 92—95% — y KypsLWMX noaen

Mpn KOpoHaBMpYCe 3TOT NOKasaTe/lb CHUKETCA HAa HECKOJIbKO NpoueHToB. YTobbl n3bexarb
KMC/IOPOAHOro rofiofaHus, 340POBbIM YENIOBEK OO/MKEH Hadyarb NPUHMMAaTb Mepbl yXKe Mpu
94%. Korpa HacblILLeHHOCTb KpoBM Kucnopoaom onyckaetca Ao 90% 1 Huxe, NoBbILLAETCA Ha-
rpy3Ka Ha YKM3HEHHO-Ba)KHble OpraHbl — cepgaue, NErkve, neyeHb. ITO COCTOAHWE OYeHb onac-
HO M TpebyeT He3aMenUTeNbHOro fiedeHns. B Hanbonee TAXENbIX Cnydasx carypauus MoOXKeT
onyckarbca ot A0 70%, koraa nauneHTa noaknodatot K annapaty UBJ1. lunokcemunyeckas
KOMa HacTynaeT npu nokasarensx Huke 60%.

Kak uamepumes camypauuto 8 domawHux ycnoBusix?

Y106bI OTCNEXKMBATH CBOE COCTOSIHWE U U3DEXKaTb KatacTPOdUYECKUX MOCNEACTBUNA, MOXKHO
CaMOCTOATENIBHO KOHTPO/IMPOBATh YPOBEHb KUC/IOPOAa B KPOBU Npu KopoHaeupyce. Caenatb
3TO MOXHO C MOMOLLbIO CreuunanbHoro npubopa Ans U3MepeHus caTypauuu Kucnopoga —
nynecokcumempa.

MynbcokcMMeTp oueHb NPOCT B UCNOJIb30BaHMKU. KpoMe ypOoBHSA caTypalmm OH Takke usmMe-
pset nynbc. Paboraet npubop cnepytowmm obpasom:

1. Annapat ofeBaeTcs Ha nanew WiM MOYKY yXa U Hau4MHAET U3/y4aTb BOJIHbI Pa3HOM A/U-
Hbl C MOMOLLbIO CBETOAWOAHOIO AAaTUMKA.

2. CreneHb NOMOLLEHMA NyYer 3aBUCUT OT KOJIMYECTBa KUCIOpPOoa, KOTOPbIA COAEPXKUTCS B
KpoBu. HacbileHHble KNeTKu KpoBK nornoLatot 6osiblue MHpaKkpacHoOro ceeTa.

3. Annapart nony4yaet faHHble O NPENIOM/IEHUU, OTPAKEHUU U NMPOXOXKAEHUN ITUX Jy4en U
BbILAET pe3ynbrar.

Y106bl NOMYyYMTb MAKCMMasIbHO AOCTOBEPHYIO OLEHKY, Heobxoaumo cobnopath onpege-
NEHHblE NpaBuna:
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* He neiiTe ankoronbHble U 3HEPreTUYeCKUe HanUTKK Nnepes npoueaypom

* He npuHumaiite nuwy 3a 2 yaca

* He npuHuMailiTe ycnokouTesibHble M JIEKAPCTBEHHbIE Mpenaparbl, KOTopble BAUAIOT Ha
paboTy cepaeyHOM UK AblXaTeslbHON CUCTEM

» CoxpaHsaiTe HenoABMXXHOCTb BO BpeMA MpoLeaypbl

* Ypanute nak c nanbua, Ha KOTOPbIX OfeBaeTca AaTYUK

* CHumUTe cepbry, €c/iv AaTYMK MOMELLAETCA HA MOYKY yXa

Kak usmepume ypoBens kuciopoda 8 kpoBu 6e3 npubopa?

MpoBepaTb caTypaumio My/fbCOKCMMETPOM PEKOMEHAYeTCA B Nepuof NaHAeMWM, a TakkKe
MPU OXXMPEHWUM, CEPAEUHDBIX W NIErOYHbIX 3a60N1EBaHMAX, BONE3HAX LLIUTOBUAKM.

Ecnv annapara nog pyKo# HeT, HO y Bac NMOSIBUIMCb OAblLLKA M OMACeHUs KacaTtesibHO CBoe-
rO COCTOSIHWSA, B OMALLHMUX YC/IOBUSAX MOXHO MPOBECTU HEC/IOXKHbIN TecT. Bnepsbie ero onpo-
60Banv B AHIMKUM, TENEPD KE UM NOJIb3YIOTCA XKUTENIM MHOTUX cTpaH. HecMoTps Ha To, uTo ero
NOKa3aHWs He CYMTAIOTCA TaKMMU >Ke AOCTOBEPHBIMU, KaK MpW MCMOMb30BaHMK npubopa, Tect
NOMOXET BbISIBUTb HapyLLeHUs B paboTe ApixaTe/ibHbIX OPraHoB.

Kak npoBepume camypayuto 6e3 nynecokcumempa?

1. Caenaitte ry6okuit BOOX.

2. 3apepuTe ObixaHue.

3. OTtcuuTbiBaiTe BpeMs Ha npoTsxkeHun 30 cekyHp.

A6CoNoTHO 340POBbIE NIErKKUE BblAepXKaT 3TO MUCMbiTaHWe. Ha ocHoBaHMM NOACYETOB, MOX-
HO NPUBAU3MTENBHO ONPEAENMTb YPOBEHb HACILLLEHHOCTU KUC/IOPOAOM:

* 30 cekyHa — Hopma B 95—98%

* 10 cekyHa — cHWXeHHbIM noka3arens B 93—94%

* 7 cekyHa — 3KCTPeMasnbHO HU3KUI yposeHb B 90%

Mpu HexBaTKe KUCNOpOAa creayeT 0bpaTUTLCA K Bpady 3a NOMOLLbIO, MPU COMYTCTBYIOLWMUX
CMMMTOMax KOpOHaBMpyca — Bbi3BaTb Bpaya Ha AOM.

Eweé oanH cnocob ysHaTb ypoBEeHb HACBILEHHOCTM KPOBU KUC/IOPOAOM — CAATb aHaiu3
KPOBU B MOJIMK/IMHUKE.

MoxHo nu npoBepums camypayuro menechoHOM UU YMHbIMU Yacamu?

TexHuKa He cTouT Ha MecTe. E€ BO3MOXXHOCTU CTaHOBATCA ropasfo LMpPEe Urp U paserieka-
TesbHbIX NPUIoXeHMH. C NOMOLLbIO raAXKeTOB Mbl HAYYMIMCb OTCNEXUBATL CBOM NyNbC, husn-
YeCKYyt0 aKTUBHOCTb U COCTOSIHUE 3 0POBbS.

HecmoTps Ha TO, YTO MOABMNOCH MHOXECTBO NMPWIOXKEHUIM, KOTOPblE MOMOraloT OTCNEAUTb
YypOBEHb KUCIOPOAA, HW OAHO M3 HUX HE MOKAXKET BaM JOCTOBEPHble CBEAEHMA. ITO MOXKHO 0Ob-
ACHWUTb TeM, YTO ANS OTC/IEXKMBAHUA caTypaumu HeobxoamMmo ABa npubopa: nynbCOMETp U aar-
YMK, KOTOpPbIM NPOCBEeYMBAET KOXY. B coBpeMeHHbIX cMapThoHax faHHOro hyHKLUMOHaNa HeT.

A BOT HeKkoTOpble smart-4acbl MOryT NOXBAcTaTbCs TaKoW yHKuMen. B HekoTopbix Moae-
nax ¢utHec-6pacnetos u Apple Watch yctaHoeneH csetoamon. OH M3nydaer KpacHble U WH-
(bpakpacHble BOJHbI, KOTOpble NMPOCBEYMBAIOT
KOXY W BbIIBNAIOT HACBILLEHHOCTb KUC/IOPOAOM
no ueety. B ramxetax Takxe BCTPOeH creuu-
anbHbiM patumk SPO,, rae S — ypoeeHb cary-
pauun, P — nynbc, a O, —kucnopoa. dartumk
ynae/iMBaeT CUrHan W BblIBOAWUT pe3ysnbTaTbhl Ha
3KpaH.

OpHako nokasaHWs TakMx 4acoB TaKKe He
KOPPEKTHbI. X TOYHOCTb 3aBUCUT OT BTOpOCTE-
NeHHbIX (haKTOPOB: OCBELLEeHWUSs, LaBNEHUA U
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JaXKe pacrosioXeHWs 4acoB Ha 3ansctbe. [103ToMy nonaratbcsi Ha pesysnbTatbl rafXKeToB He
CTOMUT.

Ecnn uyecTeyeTte maneiiune npobnembl C ApixaHUeM, MOSBMACL NIErKas OfblllKa U yya-
CTUNICA NYNbC, BEPOATHO, Y BaC HU3KWM YPOBEHb HACbILLEHHOCTU KPOBU KUCIOpPOAOM. YTobbI
YOOCTOBEPUTLCS B CBOMX OMACEHUAX, UCMOJb3YHTe NYIbCOKCUMETP UK CAANTE aHaNM3 KPOBU.
TonbKo OHKM [apyT BaM BepHbIM pe3ynibTal, HA OCHOBaHWMM KOTOPOro Bpay Ha3HA4YMT COOTBET-
CTBYIOLLEE NIeYeHHe.

JNlabopatopHas pabora Ne 6

«U3yuyeHmne KUCNOTHO-WENOYHOrO 6anaHca NULWEBbIX NPOAYKTOB»

TeopeTuueckas 4yacTb

KMCNOTHOCTb M LWENOYHOCTb pacTBopa onpeaenseTcs KOHUeHTpauven MOHOB BoJOpOLA B
3TOM pacTteBope. KoHueHTpaumio MOHOB BofOpOAa BbipaxkatoT yepes pH pacteopa (p ykasbiBa-
€T Ha onpepeneHHylo MarteMatuyeckyro onepauuio; H — Xxumuuyeckuit cumBon BOgopopa);
pH — 370 pecATWYHbIN norapudM BesMYMHbI, OBpPaTHOWM KOHLEHTPaLUMM MOHOB BOZOpOAaA.
B onHom am3 (1 n) unctoit Boabl copepxutcsa 1¥1077 monb MoHos Bogopoaa. CnenosatensHo,
Ans sopabl BenuunHa pH pasHa log (10/107) = 7.

J71a BenuuunHa (pH 7,0) xapakTepusyet HenTpanbHbIM pacTBop (NpY KOMHATHOM TeMnepary-
pe). 3HadyeHune Huke 7,0 yKkasbiBaeT Ha KMCAbI pacTBop, a Bbiwe 7,0 — Ha WeNoYHOM.

[unanasoH 3Ha4eHu pH, kak npaeuno, Bapoupyet ot 0 go 14,0.

Insa knetok u TKaHen Tpebyetcsa pH paBHbIi 7, @ OTK/IOHEHWE OT 3TOW BENUYMHbI Honee yem
Ha 1 K 2 eamMHULbI CKasbiBaeTca Ha HUX rybutenbHo. CnefosarensHo, Ana noaaepxanusa pH
XXMAKOCTeM Tena Ha bosiee UM MeHee MOCTOSAHHOM YPOBHE CYLLECTBYIOT OMnpeaesieHHble Mexa-
HM3Mbl. YacTnyHo 37O gocTuraetcsa npy nomolm 6ydepHbix pacteopos (bydepos).

BydepHbit pacTBop — 3TO pactBop, COAep)KalLLMi CMeCb Kakon-nnmbo cnaboi KUCnoTbl u
eé pactBopuMoi conu. [lencteue ero 3aknoyaercss B TOM, 4TOObl NPOTUBOCTOATb U3MEHe-
HuaM pH. Takoro pofa M3MeHeHMs MOryT BO3HWKaTb BCieAcTeue pasbaeneHus, a Takxe npu
[006aBNeHUM KUCOTbl MK conn. HekoTopble opraHMyeckue CoeamHEHUs, B HaCTHOCTU Besku,
CNoCcobBHbI AeNCTBOBATL Kak Bydepbl. ITO KA4eCTBO ABNAETCA OAHUM M3 BXKHEWLUUX OIS XKNU3-
HeaeaTe/IbHOCTU OpraHvM3Ma.

Mpu ynotpebieHnr pasfiMuHbiX NMULWEBbLIX MPOAYKTOB BaXXHO YYMTbIBATb MX CTEMEHb KUC/IOT-
HO-LLLe/IOYHOrO BIUSIHUA Ha opraHbl nuuieBapenus (XKKT).

YpesmepHoe ynoTtpebneHue «arpeccuBHbIX» MPoayKToB C HU3KuMKu (pH menee 4) unu Bbi-
cokumu (pH 6onee 10) 3HaueHMAMM MOXKET NPUBECTU K pa3BuTuio 3abonesarui KKT, B Tom
yncne racTpuTy u A3Bse Xenyaka (npumepsl B Tabn. 1).

Tabauya 1
MNpumepsbl nokazartenen pH

BewecTeo pH
JKenynouHbiv cok 1.0—2.0
Koka-kona 3.0%+0.3

A6noYHbIN CoK 3,0

Mueo 4.5

Kode 5.0

Yai 5.5

Koka 3mopoBoro yenoseka 5.5

158



lpodosmxeHue

Bewecteo pH
Cniona 6.8—7.4
Monoko 6.6—6.9
Yucras Bopa 1.0
KpoBsb 7.36—7.44
Mopckas soga 8.0
Mbino (»kuposoe) pns pyk 9.0—10.0

MNpakTuueckas yacTtb

Llene pabomel: n3yuntb MeToaunky onpegenerus pH pasnuyHbix BewecTs.

O6opydoBanue u mamepuanei: undposas naboparopus Releon c garunkom pH, 6 mep-
HbIX CTAKaHOB C NULL,EBbIMU NPOAYKTAMU: NMUTbEBAS BOAA, KOKa-KoJsa, MOMIOKO, Kode, anenbcu-
HOBbIM COK, MUHEpasnbHaa U OUCTUNIMPOBaAHHAA BOAA.

TexHuka 6e3onacHocTH

1. MNepepn Havanom paboTbl ocBoboauTe paboyee MECTO OT MOCTOPOHHMUX MPEaMETOB.

2. Cobniopante 0CTOPOXKHOCTb MpU paboTe C AaTYMKOM U PacTBOPaMM.

3. TouHO BbIMOMHANTE yKa3aHUA yuuTens npu pabote C HUM B OTHOLLEHUW MOPSAKA Aeu-
CTBUM.

4. Mo okoH4aHMK paboTbl NpuBeanTe B NOpsAAoK pabouyee mMecTo.

Xop paboTbi:

1. U3yuntb pH B pasnunyHbix pacTBopax NpoayKTOB NMUTaHUS.

2. Ona nsmeperunin HeobxoamMmo ucnonb3osatb gatunk pH uudposoi nabopatopum.

3. Mocne Kaxporo MamMepeHus Liyn AaryMka HeobXOAMMO CrosiacKvMBarb B AUCTUIIMPO-
BaHHOM BoAE.

4. Pesynbrarbl 3KCNepyMMeHTa 3aHeCTu B Tabnuuy 2.

MpeacraBneHune pesynbratoB HabnoaeHUN
Tabnuuya 2
Moka3zatenn pH 06beKToB MCCenoBaHMIA

Ne O6pasey, Mokasarennb pH OnucaHune o6pasua

1 MuTtbeBas Bopa

Koka-kona
Kode

2
3
4 AnenbcUHOBbLIN COK
5

MMHepaanaﬂ BOAa

BbiBoabi: chopmynupyiite BbIBOAbI MU OTBETbTE HA BOMPOCHI.

1. Yro Takoe pH?

2. Kakas cpena Hambornee xapaKTtepHa a/if NPOAyKTOB NUTaHWA?

3. Onpepnenutb cTeneHb arpecCUBHOCTU UCCNefoBaHHbIX NpoayKToB ans KKT?
4. Cpenatb BblBOABI MO NpoaenaHHon pabore.
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KoHTponbHbie BOnpochl

1. MNepeuncnute metoapl onpeneneHuns pH.

OrtseT: YHuBepcanbHas uHaMkatopHas 6ymara, garumk pH.

2. [onyctumo v onpepeneHve KUC/IOTHO-LLLENIOYHbIX CBOMCTB BeLLeCTB opraHofentuye-
CKMMU MeTogamMn?

Orset: Het (>knakocTb MoxkeT He 06agarth 3anaxoM U LBETOM, HO UMETb BbICOKYHO KMCNOT-
HOCTb, YTO OYEHb ONACHO A1 OpraH13ma).
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MUKPOCKOINMHUYECKHUE UCCTIEAOBAHUA

JlaboparopHas pa6ora Ne 1
«MpuroroeneHne npenapara KNETOK COYHOMN YeLlYHU TYKOBULbI JTyKa»

Koxuuya nyka

lpaBuna npuzomoBaeHus Mmukponpenapama

1. Bo3bmuTe npeaMeTHOE CTEKNO, TLWATENIbHO NPOTPUTE Ero cneuManbHon candgeTkomn.

2. C nomouupto NUNeTkn HaHecute 1—2 Kannu BoAbl HA CEperHy NPeAMETHOro CTekna.

3. OcTopoyHO € NOMOLLBIO NPenapoBasibHOW UMbl CHUMUTE KYCOYEK NPO3PAYHOM KOXKMLbI
C BHYTPEHHEN NOBEPXHOCTM YeLLyM SiyKa Npu NOMOLLM NpenapoBasibHOM Urbl (ByabTe akKypar-
Hbl) UIM HEMOCPEACTBEHHO pyKaMu. [1onoXnTe KycoUYeK KOXMLbI B Kansio BOAbl M aKKypaTHO
pacnpaBbTe KOHYMKOM MITIbl.

4. HakpoiTe npenapar NOKPOBHbIM CTEK/IOM.

5. TMomectute npenapar nog o6bLEKTMB MUKpPOCKoNa K paccmotpute ero. OTmeTtsTe, Kakve
K/JIEeTKM Bbl BUAMTE.

6. OkpacbTe npenapar pacTBopoM Moga. [Jna 3toro Ha NpeaAMeTHOE CTEK/IO PAAOM C Mo-
KPOBHbIM HaHecuTe Kano pactsopa hoaa. Manuwku pacteopa yaanute punstposansHon by-
Marow C NPOTUBOMOJIOXKHOW CTOPOHBI Npenapara.

1. PaccmoTpuTe OKpalleHHbIV npenapar nog uMcpoBbiM MUKpOCKoNnoM. Kakue uameHeHus
Bbl Habnofaete?

8. Haiigute obonouKy, oKkpyKatoLlylo KneTky (TeMHas nosioca), umtoniasmy (3osotucroe
BELLECTBO), A4PO, BAKYOJIb C KNIETOYHbIM COKOM.

9. Cpenaitte MukpodoTorpacdmio KNeToK KOXULbI JlyKa U pa3MecTuTe ee B 3/1EKTPOHHOM
TeTpagu. YKaxute 060/104Ky, LMTOMNIa3My, SAPO, BAKyOsb C KieTouHbiM cokoM. ([Mpu ncnonb-
30BaHUM 0ObIYHOM TeTpaauM caenanTe PUCYHKU KapaHaaLlioMm).

UucmpykmuBras kapmoyka

Xop, pa6oTbi

1. Bo3bmuTe npeaMeTHOE CTEKIO, TLWATENIbHO NPOTPUTE Ero cneuyanbHon candgeTkoun.

2. C nomoupto NUNeTkn HaHecute 1—2 Kannu BoAbl HA ceperHy NpeAMEeTHOro CTekna.

3. OcTopoyHO € NOMOLLBIO NPenapoBasibHOW UMbl CHUMUTE KYCOYEK NPO3PAYHOM KOXKMLbI
C BHYTPEHHel MOBEPXHOCTHU Yelyun NiyKa (6yabte akkypartHbi). [TonoxuTe Kycouek KoXuupl B
Kanso BoAbl U aKKypaTHO pacnpaBbTe KOHYMKOM NpernapoBanibHOM UIIbl.

4. Hakpo#Te npenapar NOKPOBHbIM CTEK/IOM.

5. MoarotosbTe K pabote LMdPOBON MUKPOCKOT.
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6. Momecture npenapar nog o6bLEKTUB MUKpPOCKOMNa M paccMotpuTe ero. OTmeTbTe, Kakve
K/JIETKM Bbl BUAMUTE.

7. OkpacbTe npenapat pacTBopoM Hopa. [is 3Toro Ha npeaMeTHoe CTEKNOo PSAOM C No-
KPOBHbIM HaHecuTe Kano pactsopa hoaa. Manuwku pacteopa ynanute dpunstposansHoin by-
Marow ¢ NpPOTUBOMOJIOXHOM CTOPOHbI Npenapara.

8. PaccmotpuTe okpalueHHbIM npenapar nog Mukpockonom. Kakue nsmeHeHus Bbl Habsto-
naete?

9. Haigute 0605104KyY, OKpYXKatoLLyto KeTKy (TEMHas nosoca), uuronnasmy (3onotucroe
BELLECTBO), A4PO, BAKYOJsb C K/IETOYHbIM COKOM.

10. Cpenaite pUCYHKM K/IETOK KapaHawoM, nognuiumnte obosiouky, uutonnasmy, aapo,
BaKYyO/lb C K/IETOYHbIM COKOM.

11. Caenavite MuKkpodoTorpadmio KNeToK KOXKULbI YELLYM JIYKOBULbI STyKa U pa3MecTuTe eé
B 3/IEKTPOHHOMN TeTpaau, caenamTte Heobxoammble MOAMUCH.

JlaboparopHas pabora Ne 2
«CTpoeHue pacTUTENIbHOM KIIETKU»

3ue2okakmyc nudepmuc ucma 2epaHu

Ilns opraHusaummn gaHHok nabopatopHor paboTbl MOKHO MCMO/b30BaTh FOTOBbIE MUKPO-
npenaparbl C paCTUTE/NbHbIMU KJIETKaMH, rAe BUAHbI OPraHOUAbl: XJIOPOMIACTbI, BaKyOu, SAPO.
MN3yyeHue ynbTpacTpyKTypbl KNETKU MOXHO NMPOBOAMTL, UCNONb3ys oTorpadun C 3NEKTPOH-
HOro Mukpockona. MoxHo ucnonb3oBatb oTtorpadun y4ebHUKa, LEMOHCTPUPYS UX C MOMO-
b0 JOKYMEHT- Kamepy unu MHTepHeT-pecypchl.

UHcmpykmuBHas kapmoyka

Xop, paboTbi:

1. MoprotoBbTe MMKpPOCKON K pabore.

Paccmotpute npennoxeHHble BaM MUKpoMpenaparbl PaCTUTENIbHbIX KNETOK.

2. Hangute 0605104Ky pacTuTenbHbiX KneTok. M3yunte eé ctpoeHue (Mcnonb3ys marepuan
yuebHuka unu NHtepHet-pecypcbl). B 4ém ocobeHHOCTb CTpoeHMsi 06ONOYKM KIETOK pacTe-
Hun? Kakne dyHKuUMM BbinonHsAeT obonoyka?
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3. Hangute apgpo B pactutenbHbix knetkax. M3yuute ero ctpoeHue (Mcrnonb3ys matepuan
yuyebHuka nunu UntepHet-pecypcbl). Kakue dyHKUMM BbiNnonHAET 4po?

4. Hanpute xnoponnactbl B pacTuTenbHbix kKnetkax. M3yunte nx ctpoeHue (Mcnonbsys ma-
Tepuan y4ebHuka unm NHtepHeT-pecypcbl). B 4éM 0coBEHHOCTb CTPOEHUS X/TIOPONIACTOB Kie-
TOK pacTeHui? Kakue ewe nnactuabl MoryTt

5. npucyTtcTBOBaTh B pacTuTesibHbIX Knetkax? Kakve chyHKUMK BbINOMHSAIOT NaacTuibl?

6. Hangute umtonnasmy B pactutenbHbix Knetkax. M3yunte eé ctpoeHue (Mcrnonb3ys marte-
pran yyebHuka unu UHtepHet-pecypcbl). B yem ocobeHHocTb cTpoeHus uutonnasmel? Kakue
(byHKUMM BbINONHSAET uuTonnasma?

1. HanguTe BaKyonu c KNeTOYHbIM COKOM B PacTUTENbHbIX KeTKkax. M3yuute ux ctpoeHue
(ucnonb3ys matepuan yyebHuka unu MHTepHeT-pecypcbl). B yeM ocobeHHOCTb CTpOeHU s BaKy-
onen B pactutenbHbiX Knetkax? Kakue dyHKUUM BbINONHAIOT BaKyonu?

8. CpenaiTe pUCYHKM KIETOK KapaHAaLoM, NOANULLUTE 0B0MI0YKY, UMTOMNNA3MY, SAPO, Ba-
KYOJib C K/IETOYHbIM COKOM, X/I0PONAaCTbI.

9. Cpenaite MukpodoTorpacdum KNeTok pacTeHU U pa3MecTmTe UX B 3/IEKTPOHHOM TeTpa-
W, coenante HeobxoamMMble NOAMUCH.

10. PaccmotpuTte doTtorpacdmn KneTok, caeflaHHble C MOMOLLBIO 3/IEKTPOHHOMO MUKPOCKO-
na. Hanaute Ha pucyHkax pubOCOMbI, 3HOOMIA3MATUYECKYIO CETb, MUTOXOHAPWM, annapar
lonbaku, nusocombl. M3yunte mx ctpoeHune u pyHKUMK, UCMONb3ys Matepuan yyeOHUKa unu
NHTepHeT-pecypcbl.

11. Mo pesynbratam paboTtbl 3anonHute Tabnuuy «CrpoeHune u dyHKLUMM OPraHOMOOB KNeT-
KW pacTeHUm».

CrpoeHue u hyHKLUU OPraHOMAOB KJIE€TKU pacTeHUM

=

HaseaHue opraHoupa Oco6eHHOCTH cTpoeHHUA DyHKUMH

O6onouyka

MembpaHa

LnTonnasma

fAnpo

Xnoponnactbl

XpomonnacTbl

JNenkonnacTsl

MuToxoHapum

O | 0| N OO0 W IN|—

Annapart [lonbpyu

—_
o

Jlnzocombi

=
—

Bakyonu

—_
N

anc

Pubocombi

—_
w
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TECT

KnetouHoe CTpoeéHue opraHM3MoB

BapMaHTbl OTBEeTOB

Bonpoc

1 Insa knetku atoro 1. MutoxoHapwvi
opraHusma xa- 2. KnetoyHoro ueHTpa
paKTepPHO Hanu- 3. Appa
Hne 4. Mnactupg,

2 Kako# cTpyKkTyp- 1. Annapart lonbaku
HbIM 2. Knetounas membpaHa
KomnoHeHT kneT- 3. 3nc
Kn 4. UeHtpuonu
n3obpakeH Ha
pUCYHKe?

3 B »xuBoTHOM 1. MutoxoHapui
KneTke OTCyTCTBY- 2. KnetoyHoro ueHTpa
loT: 3. Mnactupg,

4. Apnpa

4 Ha pubocomax B 1. benku
Knetke obpasy- 2. YKupbl
toTcA: 3. DHepruio

4. Yrnesoppbl
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[podomxeHue

BapuaHTbl oTBeTOB

K opraHongam
KNIeTKW ABYMEM-
6paHHOro cTpoe-
HWSA OTHOCAT:

1. JInsocomsl

2. MutoxoHapuu
3. Pubocomsl

4. 3MNC

Onpegenute

CTPYKTYpY KnieT-
KW, U3006paxkeH-
HYIO Ha pUCYHKe

1. annapart [onbpyxu

2. MembpaHa KneTku ¢
[MIMKOKa/IeKCOM

3. MemMbpaHa KneTku c
K/TeTOYHOMW CTEHKOM

4. 3HponnasMarnyeckas
ceTb

K opraHoungam
KNETKN AByMEM-
6paHHoro ctpoe-
HWUSA OTHOCAT:

1. Jluzocombl

2. MutoxoHapum
3. Pubocomsl

4. JMC

OcyuwecTBUTE MHOXKECTBEHHbIN BbIOOp (ABa BEPHbIX OTBETA U3 LUECTH)

HaszosuTe yacTu
xfioponnacra, rae
npoucxoauT ¢o-
TOCHHTES:

1. Crpoma

2. Pubocomsl

3. paHbl

4. Tunakongpl

5. BknioyeHus kpaxmana
6. Konbuesas AHK
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Bonpoc

BapMaHTbl OTBETOB

YcTtaHOoBUTE coOTBEeTCTBUE

9 YcraHoBuTe cooT- 1. MutoxoHapus
BETCTBUE MEXIy 2. Mapkas 3MNC
PUCYHKOM C U30- 3. Mnactmpa
6paxkernem opra- 4. Annapart lonbaxxu
HOMZa U ero Ha-
3BaHWEM

YcTaHOBUTE NpaBUNbHYIO NOC/IEA0BATENBHOCTD
10 MNpouecc cuHTe3a 1. TpaHckpunums

6esika NpoxoamT
cnepytolme aTa-
nbl:

2. Boixog nPHK u3 sppa

B UMTONNA3My
3. O6pasosaHue

KOM-

nnekca Pubocoma-uPHK
4. loctaBka aMWHOKMC-
NOT K MecTy cuHTe3a benka
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JlabopatopHan pabora Ne 3

«Mnasmonus u pennasmMonus B KNeTkax pacTeHum»

TeopeTuueckas yactb

lTna3zmonu3 — 3710 oTAeneHue npotonnacta ((KMBoe coaepXMMoe pacTUTeNIbHOM KNEeTKU) oT
KNIETOYHOM CTEKM PacTUTENIbHOM K/eTKU BcieacTeue notepu Bogdbl. O6blyHO npouecc naasmo-
nu3a obpartMm U He NPUUYMHAET 3HAYMTENbHOMO Bpeda Knetke. BocctaHosneHune obbéma uurto-
naasmbl 4O MCXOLHOMO YPOBHSA NpW NepeHoce KNETOK B YUCTYIO BOAY MM pacTBop C bonee Bbl-
COKMM BOAHbIM MOTEHLUMANIOM Ha3blBalOT 0€n/ia3MOo/IU30OM.

JNlabopatopHoe 13ydeHre npouecca niasMosiM3a Ha NpuMepe PacTUTESbHbIX KIETOK KOXK-
bl JlyKa, MO3BOJIAET U3Y4YUTb OCHOBHblE CBOMCTBA K/IETOYHOW MeMOpaHbl, a TaKkKe NpOoBecTH
CPaBHUTENbHbBIM aHaNU3 MeXay KNeTKaMu pacTeHUH U JKUBOTHbIX.

[lnsa n3yydeHusa nnasmonmsa MOXKHO MCMOJb30BaTh pasHble copTa iyka (6enbii U KpacHbIn).
B 3aBucrMmocTH oT BbIGpaHHOrO copTa onpeaensercs HeOOX0AUMOCTb UCMOb30BAHUA Kpacu-
Tens. Ecnv pns npurotoBneHns Mukponpenapara UCnosb3yeTcs KpacHbIM COPT JIyKa penyartoro
(Alliumcepa), To KpacuTtenb He HyxeH. Bo BTopom cnydae Koraa ucnosb3yertcs 6enblid copT Ny-
Ka, /ydllie BCEro rotoBUTb BpEMEeHHbIe rnpenaparbl, C 4oOaBNeHMEM Moda B UCXOAHbIW BOAHbIN
pacTteop. a5 BM3yanusauuun nnasmonusa B knetke ucnonbsytoT pacteop NaCl B Manbix KoH-
LleHTpaumaXx.

MpuurHOM Nna3monusa ABNSAETCSA NMOHUXKEHWE BOLHOMO NMoTeHUMana pacTBopa, B KOTOPOM
HaxopATcsA KNeTku nyka. B cneacteve yero Boga nokupgaet npepenbl KNETKUM U NpoToniacT oT-
CTaeT OT KJIeTOYHOM CTeHKU. Ecnu BogHbIM noTeHLUMan KNeTkM U pacTBopa BblPOBHATb, TO NPO-
TOMMaCT BOCCTAHOBUT CBOM 0ObeM M npousonaet gennasmonus. [pum NnpogomkuTenbHom nnas-
MOJIM3e BO3MOXKHO HapyLUeHWe NPOHULAEMOCTM MEMOPAH KNEeTOK M KaK CNeacTeue, OTCYTCTBUE
Aennasmosnusa.

NMpakTuueckas yacTtb

Llene pabomel: n3y4nTb CBOMCTBO NONYNPOHULAEMOCTH KNETOYHOW MeMBpaHbI.

O6opydoBanHue u mamepuansi: NnpeaMeTHble CTeKa, MOKPOBHbIE CTeK/a, Npenaposalib-
HasA urna, NUHLET, NUMneTka, pacteop noaa, pacteop NaCl, auctunnuposaHHas soga, uIbLTpo-
BasibHas bymara, MMKPOCKONM, COYHbIE Yellyu fiyKa.

TexHuka 6e3onacHocTH

1. MNepepn Havyanom paboTbl ocBobOaUTE paboyee MeCTO OT MOCTOPOHHUX MPEAMETOB.

2. CobntopaiTte OCTOPOXKHOCTL Npu paboTe C NpenapoBasibHbIMK UMamMu, NPeAMETHbIMU U
MOKPOBHbIMU CTEKNAMU BO U3BeXKaHWe YKOOB M NOpPe30B..

3. He ponyckaite nonafaHus Kpacutensa Ha KOXy, rnasa v oaexay.

4. MpuctynaTe K paboTe ToNbKO TOraa, Koraa ybeamrech B MCNPaBHOCTM MUKpOCKona. Tou-
HO BbIMOJIHAWTE YKa3aHWsA yuuTens npu paborte C HUM B OTHOLLEHWU NOPsAAKa AENCTBUN.

5. Mo okoHuyaHMKU paboTbl NpuBeaUTe B NOPALOK paboyee MecTo.

Xop paborbi:

lNMpurotoBneHue Mukponpenaparos

1. Ha npenmMeTHOe CTEKNO HAHeCTU Kamnio BOAbl C MOMOLLBIO aBTOMATUYECKOro Jo3artopa
MM OObIKHOBEHHOW MUMETKMU.

2. Heob6xoamMMo OTaENIUTb TOHKYHO KOXKWLY OT YeLlyu fiyKa.

3. MomecTuTb B Kannio BoAbl HA MPEAMETHOM CTEK/E KOXMLY JIyKa U aKKypaTHO pacrnpasBuTb
npenapoBasibHOM UIMOM, HAKPbITb MOKPOBHbBIM CTEKJIOM.

4. Hactpoute mukpockon. Ctonuk gomkeH 6biTb onylueH, CBeT COKyCMpOBaH B OKynspe,
AvadparMa nosHOCTbIO OTKPbITa, YCTAHOBNEHO Manoe yBenuuyeHue (4x10).

5. PazmecTtute MuKponpenapar Ha npegMeTHOM CTOJIMKE U NMOAHMMUTE ero Ao KoHua. [pu
3TOM cneauTe, YTOObl MOKPOBHOE CTEK/IO U OOBEKTUB HE COMPUKOCHYIUCH.
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6. [napa B oKynsp, MeasieHHO C MOMOLLbIO MAaKPOBUHTA OMyCKanTe CTONMK AO MOABEHUA
YETKOro 13obpakeHus.

7. PaccmotpuTe cOCTOsIHME MpOTOMJIacTa No OTHOLLEHUIO K KNETOYHOW CTeKe Npu 6OoMbLIOM
yeenunyerum (10x10), ncnonb3ya MUKPOBUHT A58 HACTOMKKU PE3KOCTU. 3apucyinTe MUKponpena-
par c 0603Ha4YeHMEM BCEX BUAUMbIX OPraHOMAOB KNETKU UCNONb3ys pucyHok Ne 1.

8. Mpowuseegute nnasmonus: kannto pacteopa NaCl nunetkoln nepeHecTn K Kpaio NOKPOB-
HOrO CTEK/a, a C MPOTUBOMOJIOXKHON CTOPOHbI OTTAHYTb XXUAKOCTb (DUNLTPOBAHHOM Bymaromn.

9. PaccmMoTpuTe M3MEHEHUSA, NMPOU3OLLEALLME B KNETKaX, TaKXKe Npu BOJbLLIOM yBenYeHUH
(10x10). 3apucyriTe MUKponpenapaT UCMNonb3ys pucyHok Ne 2,

10. Mpowuseegute aennasmonus: Kanaw AUCTUIIMPOBAHHOM BOAbl HAaHECHUTe Ha Kpaw no-
KPOBHOrO CTEK/A, a C MPOTUBOMOJIOXKHOW CTOPOHbI HEOBXOAUMO OTTAHYTb KUAKOCTb (DUNLTPO-
BaHHOW Bymaro.

11. CoenaliTe onvMcaHWe NpoLLeccoB, NPOUCXOAALLMX B K/IETKAX B rTMNEPTOHUYECKOM U TUMo-
TOHWYECKOM pacTBOpax.

O6pamume B8rHumaHue!

B pamkax wkonbHoW nabopartopHoi paboTbl yaobHee BCEro MCMOMb30BaTh KPaCHbIM COPT
NnyKa, He TpaTd BpeMs Ha NpPUroToB/ieHUe pacTBopa C KpacuteneMm. Ecnu Bbl pelumnte pabotatb C
6enbiM COPTOM JIyKa, TO AJIA NMPUrOTOBNIEHWE LIMTONIOMMYECKOro KpacuTens K 5 mn BogHoro pac-
TBOpa fobasbTe 2 Kannu pacteopa ioga. ns Toro, 4tobbl NpoM3oLLen Npouecc AeniasmMonu-
3a Jlyylle BCEro MCnosb30BaTb PacTBOP AUCTUINIMPOBAHHOW BOfbl, HO, €C/IM €€ HET, MOXHO
MCMOJ/b30BaTh BOLOMNPOBOAHY!O.

MpepcraBneHune pesynbratoB HabnAeHUN

Puc. 1.

BbiBoabl

CdopmynupyiTe BbiBOABI MO BOMpOCaM:

1. Kakne nameHeHWs NpoUCXoasaT C NPOTOMNIACTOM pactTutenbHom Kknetku B pacteope NaCl?

2. Kakue u3MeHeHUs MpoUCXOasT C KNETKOW B AUCTUIMPOBaHHOW Boae?

3. bnaropaps Kakoh 0COBGEHHOCTH KNETOYHOW CTPYKTYpPbl, COXpaHseTcs hopma pactuTesb-
HOW KNeTKW B npouecce nnasmonusa?
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KoHTponbHbie BOnpocChl
1. B kakom pactBope 06bEM NpoToniacta yMeHblLUaeTCs:

a) U30TOHUYECKUI; B) rMNePTOHUYECKUI;
6) rMNOTOHMYECKUIA; r) pactBOp He BAUSET.
OTBET: B

2. Hannuune kakoro opraHounga obecrneunsaer COXpaHeHune dJOprI paCTVITeJ'IbHOl\/'I KNeTKn
npu notepe snaru:

a) BA3Kas uutonnasma B) nnactuibl
6) nnasmonemma r) KNeToYHas CTeHKa
OTBET: T

3. Kakue o1inmumsa nmeet 060104Ka pacTUTENbHOW M KMBOTHOMW KNETKU. YKaXKuTe He MeHee
2-yx ocobeHHoCTe:

OtBer:

1. Y pactutenbHom KNeTKu UMEeEeTCs KNIeTOYHas CTEHKA M3 LeNoN03bl U NNa3sMoLeCMbl, KO-
TOpble 0ObeAUHAIOT COZIeP’KUMOE BCEX NPOTOMNIACTOB PACTUTESIbHBIX KNETOK.

2. Y MBOTHOW K/IETKM MMEETCH MIMKOKASIMKC Ha MOBEPXHOCTU MeMOpaHbl, a K/eToyHas
CTeHKa OTCYTCTBYET.

JNlabopatopHas pabora Ne 4

«0cob6eHHOCTH pa3sBUTUSA CNOPOBbIX PacTEHUN»

TeopeTuueckas 4yacTb

YKM3HEHHbIN UMK NanopoTHMKa (MpUMep: LWMTOBHUK MYXXCKOM) npeacTaenset cobon yepe-
LOBaHWe 6ecnonoro v NoSIOBOro NoKoseHun. [JOMMHUPYIOLWMM NOKONEHWEM SBNIAETCSA CMOPO-
¢ut. Ha cneumannsanpoBaHHbIX TMCTbAX — BaWAX, Pa3BMBAIOTCA COPYChl (CKOMIEHUA crnopax-
rmeB). JTU CKOMJIEHUS HaXOAATCA Ha HWXKHEW CTopoHe Bahu. B cnopaHrusax nytém menosa
dopmupytotcs cnopbl. C noMoLbo KObLA COPaHr1s Cnopbl pasbpacokiBatoTcs U B 6naronpu-
ATHbIX yCoBUAX npopacTtatoT. M3 cnop pa3BrBaeTcs nonoBoe MoKosieHuWe (3apocTokK), npea-
CTaB/IeHHOE 3€e/IeHOW NIACTUHKOM AnaMeTpoM OKoso 1 cM. 3apOCTOK He pacy/ieHEH Ha opraHbl
M He UMeeT KopHel (ecTb pusonabl). Ha HMXKHeN cTopoHe 3apocTka hopMUPYOTCA MYXKCKKE U
YKEHCKUWE NOJIOBble OpraHbl (aHTEPUAMU U apPXEroHMM), B KOTOPbIX MUTO30M pa3BUBAlOTCA rame-
Tbl. OQHMM U3 BaXKHEULIMX U HEOOXOAMMBIX YCIOBUIA A5 C/IMAHWUA MOJOBbIX K/ETOK ABNSAETCA
Boga. bnarogapsa kanenbHoM Bnaru, cnepmMato3ouapl NepensbIBaOT K aPXErOHUAM U OMJIOA0T-
BOPSAIOT ANLeKNeTKy. M3 obpasoBasLuencs 3urotbl passueaeTca Mosioaom cnopocut. Monogoi
3apogbiw notpebnser nuTaresbHble BEWECTBa U3 3apoCTKa A0 TexX Nop, Noka y Hero He cdop-
MUPYIOTCA COOCTBEHHbIE JIMCTbS U KOPHMU.

JlaboparopHoe 13y4eHue LMKna passuTMs NanopoTHUKA, NO3BOJIAET HAMAAHO pa3obparb Bce
OCHOBHble CTaauu pa3BUTUA pacTeHus. [osBnseTcs BO3MOXHOCTb BbISIBUTb YepTbl MOpcho-aHaTo-
MUYECKOrO CXOACTBA C HU3LLIMMU PACTEHUSMM, A TaKXKe onpenenutb apoMopdo3bl, BNepBble Nnos-
BMBLUMECS Y CMOPOBbIX pacTeHui. [NpakTMKo-OpueHTMPOBaHHbIM NOAXO4 CocobCTByeT Hanbonee
KayecTBeHHOMY pa3bopy AaHHOW TeMbI, MPW MNOArOTOBKE K 3K3aMeHaLMOHHbIM paboTtam.

MNpakTuuyeckas yacTtb

Llene pabomei: n3yuntb paseuTtve cnopoduTa 1 rametomta CNopPoBbIX PACTEHUN.

O6opydoBanHue u Mamepuansi: NpeaMeTHblE CTEKA, MOKPOBHbIE CTEKNA, HOYTOYK, BUHO-
KyNAPHbIA MUKPOCKOM, Kamepa, npenapar CropaHrMi nanopoTHWKa, npenapar nonepeyHbii
Cpes IMcTa NanopoTHWKa, Npenapar 3apoCToK NanopoTHUKA.

TexHuka 6e3onacHocTH

1. MNepepn Hayanom paboTbl ocBoboauTe paboyee MECTO OT MOCTOPOHHMUX MPEAMETOB.

2. Cobniogainte OCTOPOXHOCTb NpU paboTte € NpeaMeTHbIMMU U MOKPOBHbIMKU CTEKSIAMU BO
nsbexxaHve nopesos.
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3. MpucTynaiiTe K paboTe ToNbKO TOrAa, Koraa ybeamtech B MCNPABHOCTM MUKpOCKonNa. Tou-
HO BbINOJIHAWTE YKa3aHWA yuuTens npu paborte C HUM B OTHOLLEHWU NOPsALKA AEUCTBUN.

4. Mo okoH4aHMK paboTbl NpuBeanTe B NopsAAoK pabouee mMecTo.

Xop pabortbi:

Pa6ota c Mukponpenaparamm

1. Hactpoiite mukpockon. Cronuk fomxkeH ObiTb onyLieH, cBeT chOKYCUPOBaH B OKy/spe,
Avadparma nosHOCTbIO OTKPbITa, YCTAHOBNEHO Masnoe yBennyeHue (4X10).

2. Pasmectute MuKponpenapart Ha NpeAMeTHOM CTOJIMKE U NOAHUMMKTE ero Ao KoHua. Mpu
3TOM cneauTe, YToObl MOKPOBHOE CTEKSIO U OOBEKTUB HE COMPUKOCHYIUC.

3. [napa B oKynsAp, MeasieHHO C NMOMOLLbIO MAaKpPOBMHTA OMyCKanTe CTONUK LO MOSABEHUA
YETKOro 13obpakeHus.

4. Paccmotpute mukponpenapar npu 6onbwom ysenudenun (10x10), ucnonbsys Mukpo-
BUHT A1 HACTOWKM pe3KocTH. M3yunte mopdonormyeckne ocob6eHHOCTH CTPOEHUA CropaHrusa
nanopoTHuka. BeinonHute 3apanve N2 2 (nyHkT Ne1—4).

5. MNpoeeaunte cmeHy Mukponpenaparta. HeobxognMo onyctuTb NpeaMeTHblid CTOMMK, OT-
)KaTb Nanku uKcaumMm NnpeaMeTHOro CTeKNA M aKKypaTHO 3a OOKOBbIE CTOPOHbI CTEK/A U3bATb
MUKponpenapar.

6. YctaHoBuWTE Criegylowmii MUKponpenapar, Ha 6onbwom yeennuenun (10X 10) paccmotpu-
Te CTPOeHWe Balu NanopoTHUKa. BeinonHute 3apaHve Ne 2 (nyHkT Ne5—8).

7. YcTaHoBMTE Criegylowmi MUKponpenapar, Ha 6osblwom ysenunderuu (10X10) paccmotpu-
Te CTPOeHWe 3apoCTKa NanopoTHWKa. BeinonHute 3agarHme Ne 3.

8. Cpoenaiite onucaHue NpoLeccoB, NPOUCXOAALLMX B CTPYKTYpax NanopoOTHUKA Ha pasHbIX
CTafMAX KM3HEHHOTO LMKNa.

O6parute BHMMaHue!
XPOMOCOMHbI HaBOP HOXKKM, KOJbLia CMOPaHrusa, NAaueHTbl, MHAY3US U BalK OUMNIOUAHbIN
(2 n), a cnop rannouaHbiv (n).

MNpepcraBneHue pesynbratoB HabnoaeHnn
3apanue 1. Coenaiite cooTBETCTBYIOLLME NMOAMUCH.

170



3apaHue 2. PaccmoTpuTe MUKponpenapar CNOpPOroHUs U CAenanTe cneaytolme noanucu:
HOXXKa CMOPaHrus, KosbLo CNOPaHrus, yCTbe, CNopbl, NaaueHTa, MHAY3UK, COpPaHTu, Bamns.

CnopaHrum nanopoTHuka Copyc

1) 2) 3) 4)

5) 6) 7) 8)

3apaHue 3. Paccmotpute MyKponpenapar 3apoCTOK NanopoTHUKa U MUKpodoTorpacdmio
monogoro cnopoduta. Caenaite cnepyroline NoANUCH: CIOEBULLE, PU30OUIbI, APXErOHUM, aH-
Tepuanu.

3apoCToK NanopoTHUKa Monogow cnopodut

1) 2)
3) 4)

BbiBoabl

1. Kakoea ¢yHKUMA Hay3us?

2. ina yero HeOoBGXOAMMO KOJbLO CNOpaHrusa?

3. [ne obpasyioTcs rameTbl y NanopoTHUKa?

4. Kak npoucxoauT NonoBoe pasMHOXKeHWe Y NanopoTHUKOB?
5. [ne obpasytoTtca crnopbl y NanopoTHUKa?

6. [ne obpasyeTcsa 3apoAblll HOBOrO PacTEHUSA Yy NANOPOTHUKA?
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KoHTponbHbie BOnpochl
1. OnpenennTb XPOMOCOMHbIM HABOP 3apOCTKa NANoOPOTHUKA?
OrteeT: rannoungHbiv (n).

2. Bce npuBeféHHble HUXKe XapaKTepPUCTUKK, KpOMe [ABYX, UCNOJb3YIOT A1 ONUCAHUSA XKU3-
HEHHOro uMKia nanopoTtHuka. Onpenenute ABe XapaKTEPUCTUKM, «Bbinajatowues us obLuero
cnucka.

1) copycbl NPUKPLITbI MHAY3WEM

2) 13 cnopbl pa3BMBaeTCA NPeapPoCToK (NpoToHeMma)

3) cnopaHruv paseBuBalOTCA Ha BanAx

4) apxeroHuu ¥ aHTepPUAUKU Pa3BMBAIOTCA HA Pa3HbiX rameTocuTax

5) 13 cnopbl pa3BMBaeTCs 3apOCTOK

OtserT: 2, 4.

3. YcraHoBWTE COOTBETCTBME MeXAY CTPYKTypaMu nanopoTHWKa M HAabopoM XPOMOCOM: K
Ka)k4oM No3vumm, JaHHOW B NepBOM cTonbue, noabeprTe COOTBETCTBYIOLLYIO NO3WLMIO U3 BTO-
poro ctonbua.

CTPYKTYPbI NANOPOTHUKA HABOP XPOMOCOM
A) Banis 1) rannounaHbIN
B) pn3ounpgbl 3apocTka 2) aMnaonaHbIn

B) knetkun KopHeBuLLa
) KneTku apxeroHus

[1) cnopa
3anuwute undpsbl B TabAULy Nog COOTBETCTBYIOLLMMU ByKBaMU.

A b B r il

JNlabopatopHan pabora Ne 5

CpaBHUTeNnbHasA xapaKTepUCTUKA OAHOKJ/IETOUYHbIX OPraHM3MOB

TeopeTuueckue ceepeHus

K npocTteinmnm oTHOCATCA OQHOKIETOUHbIE OpraHu3Mbl. BcTpeyatoTcs npakTMyYecky Bo BCcex
cpegax obutaHusa: BogHas, NoYBeHHas, opraHuaMeHHas. Pasmepsbl Tena MoryTt cunibHO Bapbu-
poBatb, Haubonee menkue 6yayT 2— 15 mkm, GonbwmHcTBo ot 50 ao 150 MkM, a ecTb HacTos-
wue «ruranTbl». UHdy3opum popa Busaria okono 1,5 Mm B anuHy, rperapuvHa Porospora
gigantea go 1 cM, a pakoBMHbI HOKOTOpPbIX hopaMuHUcbep AocTuraloT auametpa 5—6 cm.
KneTka npocTeiwero sBnAeTcA CaMoOCTOATENbHbIM OPraHM3MOM, KOTOPOMY CBOMCTBEHHbI BCe
YKM3HEHHble (PYHKUMU: OOMEH BELLECTB, ABUXXEHWE Pa3apaykUMOCTb, pasmHoxeHue. OauH 13
KpUTEPUEB, NO KOTOPOMY KnacCUULMPOBanM NPOCTerWMX Bbin cnocob ux nepeaBuKeHus.
[Bv>keHne OQHOKIETOYHOrO OpraHM3Ma OCYLLECTB/IAETCA C MOMOLLbIO Pa3HbIX OPraHOUAOB U
BbIPOCTOB LMTOMMA3Mbl. Y CApKOAOBbIX 4151 NEPEABUKEHUS U 3aXBaTa NULM Npu HeobxoanMo-
CTM 0OpasyloTca NIOXKHOHOXKU — ncesponoann. OHu npencrtaensioT cobomn BbIPOCTbI LMUTO-
nnasmbl, YKpernieHHble BOJIOKHAMU LUMUTOCKeseTa. XKryTuKoBble MepeaBuraloTcs C MOMOLLbIO
OLHOrO MJIM HECKOJIbKMX JKI'YTUKOB, @ MH(Y30pMK — Biarogaps MHOrOUYMC/IEHHbIM PECHUYKAM.

Ba)kHeMWwMM ycnoBrMeM Ans KU3HW NPOCTENLLMX OPraHW3MOB SIBASIETCA HA/MYMe YKUOKOM
cpenbl (Boaa, Bnara no4sbl, KPOBb, MEXK/IETOYHASA XXUAKOCTb U Ap.). BONbWMHCTBO U3 HUX —
CBOOOAHO XKMBYLLME OPraHW3Mbl, XapaKTepusyoLmnecs pasMiHbIMK cnocobamu nepeasuxe-
HuA. TakKe B NpyMpoae BCTPeyaloTCs U napasutudeckue rpynnbl. MHorve U3 HUX BO3GyauTenu
TAXKENDbIX 3a001eBaHMI YeioBeKa, HanpuMep, n1a3mMoouu Bbi3bliBatloLLMe 6one3Hb — Manapumio.
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[na nsyyeHuns npocTemwnx MOXHO UCMO/b30BaTb MOCTOAHHbIE MUKPOMpenaparsl, a Tak-
)Ke paccMaTtpuvBaTth BOAHbIE PacTBOPbI U3 NPUPOAHbLIX BogoEéMOB. bnaropgaps dpukcMpoBaHHbIM
MUKponpenapaTtaM BO3MOXHO PacCMOTPETb BHYTPEHHIO CTPYKTYPY K/IETOK MPOCTEMLIMX Op-
raHM3MOB, OAHAKO BPEeMEeHHble MUKpornpenapaTtbl MOryT ObiTb MPUIrOTOBNEHbI KaK y4YeHUKaMu
Ha 3aHATUSAX, TaK U YYUTENSAMU NPU NOAFOTOBKE K 3aHATUAM. [lna npurotoBneHns Myukponpena-
paToB C >KMBbIMW OpraHM3MaMu yaobHee BCEro MCnosb30BaTh BOAY M3 MPYAOB MM O3Ep C Op-
raHM4eCcKoM B3BECHIO.

MpakTuueckasa yactb

Llene pabomer: n3yuntb oCOBEHHOCTU CTPOEHMSA W XKU3HEOEATENbHOCTU MPOCTENLLNX
(Protozoa).

O6opydoBanue u Mamepuansl: NpeaMeTHblE CTEKA, MOKPOBHbIE CTEKNA, NPenapoBalib-
Has urna, NUMHUET, NuneTka, duabTpoBanbHasa Gymara, MMKPOCKOMN, MUKponpenapar UHdyso-
pus-TycdenbKa, 3BrieHa, MepHbIM CTakaH C BOAOW U3 NPUPOLHOro BOAOEMA, BaTa.

TexHuka 6e3onacHocTH

1. Nepen Hauyanom pabotbl oceoboauTe paboyee MECTO OT MOCTOPOHHUX MPEAMETOB.

2. CobntopaiTte OCTOPOXHOCTL Npu paboTe C NpenapoBasibHbIMK UMNamMu, NPeAMETHbIMU U
MOKPOBHbIMU CTEKNAMU BO U3BeXKaHWe YKOIOB M NOPE30B.

4. MpuctynaiTe K paboTte ToNbKO TOraa, Koraa ybeamrech B MCNPaBHOCTM MUKpOCKona. Tou-
HO BbINOJIHAWTE YKAa3aHWA yYuTeNs NpU paboTe C HUM B OTHOLLEHUU NOPALKA AEUCTBUN.

5. Mo okoHuyaHuK paboTbl NpuBeanTe B NOpsAAOK pabouyee mMecTo.

Xop, pabotbi:

YacTb 1. MpurotoBneHne BpeMeHHbIX MUKpONpenapaTos (npu paboTe c roToBbIMU
MUKponpenapaTtamMu nepexoauTe cpasy Ko BTOpOM 4acTtu paboTbl)

1. Ha npegmeTHOe CTeKNO HaHeCTH Kanio BOAHOro pacteopa (BOOOEM, akBapuyMm U ap.)
MOMOLLbIO OObIKHOBEHHOW MUMETKM.

2. MNomecTuTe B Kano BoAbl HA NPEeAMETHOM CTEK/Ie HECKOJ/IbKO BOJIOKOH BaTbl, 3aTEM aK-
KypaTHO pacnpegennTb UX Mo Karse npenapoBasibHOW UITION U HaKPbITb MOKPOBHbLIM CTEK/IOM.

3. Hactpoirte mukpockon. Ctonunk gosmkeH ObiTb onyLieH, CBeT chOKYyCHMPOBaH B OKynspe,
AvadparMa nonHOCTbIO OTKPbITa, YCTAHOBNEHO Masnoe yBenuyeHue (4X10).

O6parute BHuMaHue!

[lns NpuroToBeHns BpeMeHHbIX MUKPOMNpPENapaToB C NPOCTENLLMMU, MOXKHO MCMO/b30BaTh
He TO/IbKO BOAY U3 BOLOEMOB, HO U aKBapUyMHytO Body Wi paseecty B 50 Mn BogonpoBogHoM
BOAbl 1 CTONOBYIO IOXKKY LIBETOYHOIO rpyHTa (M3 ropLika B KOTOPOM AABHO NPOW3pacTaeT pac-
TeHue). Jlyywe cpasy npurotoBuTb 5—8 npeaMeTHbIX CTEKON Ha KOTOpble Bbl HAHECETe Kamnau
BOAbI, YTOObI YBEMYMTb LUAHCHI HA HAXOXAEHWEe NpocTerwnx. BaTHblie BosiokHa HeobXxoanMbl
LJ151 YMEHbLUEHUS| CKOPOCTU NepesBUXEeHUS OpraHu3MoB B Karsie Boabl. Ecnv 310 He nomora-
€T, C MOMOLLbIO PUNLTPOBANILHOM ByMaru HYXKHO YMEHbLUUTL OOBEM XKUAKOCTU.

Yactb 2. Pabora c Mukponpenaparamm

4. Hactpoute mukpockon. Cronuk gomkeH 6biTb onylueH, CBeT CoKyCMpOBaH B OKynspe,
AvadparMa nosHOCTbIO OTKPbITa, YCTAHOBNEHO Manoe yBenuuyeHue (4x10).

5. Paamectute MuKkponpenapar Ha npegMeTHOM CTOJIMKE U NOAHMMUTE ero Ao KoHua. [pu
3TOM cneauTe, YTOObl MOKPOBHOE CTEKSIO U OOBEKTUB HE COMPUKOCHYIUCH.

6. Mnapsa B okynsp, MeasieHHO C MOMOLLIO MAaKPOBUHTA OMyCKanTe CTONMK 4O MOABEHUA
YETKOro U3obpakeHus.

1. PaccmoTtpuTe Mukponpenapat. Hangute KneTku npocTemnwmx.

8. PaccmoTtpuTte cTpyKTypy Knetok npu 6osnblwom yeenuyenunn (10x10), ncnonbsys mukpo-
BUHT AJ1S HACTOMKKW PE3KOCTU. 3apucyiTe CTPOEHWe 3BIJIEHbI B COOTBETCTBYIOLLEN suelike Ta-
6nunupl Ne 1.
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9. Mpoeeante cmeHy MuKponpenapata. HeobxoauMo onycTUTb NpeaMeTHbIA CTONMK, OT-
)KaTb Nanku puKcaumMm NnpeaMeTHOro CTeKNA M aKKypaTtHO 3a HOKOBbIE CTOPOHbI CTEK/A U3bATb
MUKponpenapar.

10. YcraHoBuTe cnegylowmini MuKponpenapar (MHdy3opusa-Tydesnbka), Ha 60/bLOM yBeu-
yeHun (10X10) paccmoTpuTe CTpoeHune opraHuama. 3apucyiTte MHDY30pUIO B COOTBETCTBYIO-
e auenke tabnuupl Ne 1.

11. MNpoBeaunTe cpaBHUTENbHBIM aHaNU3 CTPOEHUS KNIETOK NPOCTEMLLMX OpPraHM3MOB U 3a-
nonHute Tabnunuy Ne 3, onupasch Ha pucyHku Ne1—3,

MNpepcraBneHue pesynsratoB HabnoaeHnn
3apaHue 1. PaccMoTpeTb MUKponpenaparbl OAHOK/IETOYHbIX OPraHM3MOB W BbISABUTb WX
CTPYKTYPHO-(bYHKLMOHA/IbHble 0COBEHHOCTU. 3anonHuTb Tabnuuy Ne 1.

Tabnuya 1
CrpoeHue npocTeiumx opraHM3mMoB

PucyHok Mukponpenapara OnucaHue KNeToYHbIX CTPYKTYp

JBrneHa

NHdy3opus-Tydenbka
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2. Ucnonb3sys marepuasnbl yuebHMKA M TEOPETUYECKYIO YacTb AaHHOM paboTbl 3anosiHuTe
Tabnuuy Ne 2.
Tabauua 2

OcobeHHOCTH KU3HEAEeATENbHOCTH NMPOCTEULLIMX

MpocTeiiune ®dopma Tena Tun nutaHusa MepenBu>keHue

Améba 0bbIKHOBEHHas

3srneHa 3enéHas

NHby3opus-Tydenbka

3. CpaBHWUTE OLHOK/IETOYHbIX OPraHU3MoB Mo pucyHkaMm Ne1—3 (Hanuume unu oTcyTcTBUE
npusHaka o603HaubTe 3HaKoM + unm —) u 3anonHute Tabnuuy Ne 3.

Puc.1. Améba Puc. 2. dBrneHa Puc. 3. UHdy3opus
Ta6auua 3
CpaBHuTENbHAA XapaKTepUCTUKa OQHOKIETOUYHbIX
OpraHusmbl
MpM3HaKK ANA CpaBHEHUSA Améba JBrneHa Undyzopus -
06bIKHOBEHHaA 3enéHas Tydenbka

Knetounas membpaxa

Lutonnasma

Anpo

MNuwesapuTenbHasa Bakyosb

CokpartuTtenbHas Bakyonb

Mnactuabl

CBeTO4YBCTBUTENbHBIV
rmasok (cTurma)

OpraHennbl oBu>KeHUS

BbiBoabl

1. Y10 06L1ero y 04HOKNETOUHbIX }KUBOTHbIX?

2. YeM oHM OTIMYaOTCA U3ydaeMble 0ObeKTbI?

3. Kakue cyuiecTtBytoT opraHenibl nepeaBuXeHUs y NpocTenwmnx?

4. C noMOLLbIO YEro OCYLLECTBNAETCS OCMOPEryNauns y NnpocTerwmnx?
5. Kak pasnuyatotca uccnegyemble 0ObeKTbl MO TUMY NUTaHUA?
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KoHTponbHbie BOnpochl

1. Kakue 4epTbl CTPOEHUSA MH(DY30pHUU-TYhENbKU CBUAETENLCTBYIOT 00 YCNOXKHEHMU CTpOe-
HWA LAHHOIO OpraHW3Ma no CPaBHEHUIO C APYrMMU U3y4aeMbiMU OpraHu3Mammu?

OtBeT: apepHbIM Ayanv3M, HECKONbKO COKPATUTENbHbIX BaKyosiel, TPUXOUUCTbI (Kak ane-
MEHT OXOTbl UM 3aLLMTbI), NOpOLIMLA.

2. MNepenBukeHne aMEDbI OCYLLLECTBAETCA C MOMOLLbIO:
1. Mapanogu#

2. MNceBogonoaui

3. PecHuyek

4. )KryTukos

OrtgerT: 2.

3. U3 nepeuncneHHbIX OpraHoMaos MMEKTCS Y MHDY30PMKU M OTCYTCTBYIOT Y aMEDbI
1. Appo

2. PecHuukm

3. TpuxoumcTbl

4. JIoXXHOHOLWKMK

5. MuweBaputenbHas Bakyosb

6. Mennukyna

1. Mopowmuua

OrtseT: 2, 3, 6, 7.

3. YcTaHOBUTE COOTBETCTBUE MEXIY OPraHW3MaMu U UX XapaKTEPUCTUKOM: K KaXXAOW no-
3ULMK, LAHHOW B NepBOM CToNbLe, NoabepuTe COOTBETCTBYHOLLYIO NMO3ULMIO U3 BTOPOro CTONO-
ua.

XAPAKTEPUCTHUKA OPTAHU3MbI
A) nnactugpl 1) IBrneHa

B) anepHbit gyanuam 2) UHdyzopus
B) pecHuuku

N cturma

[0) KryTukn

3anuwmte undpsl B TabnuLy nog COOTBETCTBYIOLMMU ByKBAMMU.

A b B r |

JlabopaTtopHas pabora Ne 7

«0co6eHHOCTU BHYTPEHHEro CTPOEHUA O,0XKAEBOro YepBAa»

TeopeTuueckas yactb

Cewmeiicteo poxkaesbix depsen (Lumbricidae) skniovaetr okono 200 Buaos, 60/bLWMHCTBO
aenaotca obutatenamu nouysbl. [loXKAEBbIMM YEPBAMMW MUTAIOTCA MHOMME XKMBOTHbIE: 3emsie-
POMNKM, KPOTbI, NAryLwKu, ntuubl. Ocobo 3Ha4UMMo GrMoNorMyeckoe 3HadeHne fOXKAEBbIX YepBen
B noyBoobpazosaHmun. OHK 3arnaTbiBaloT onasLIMe JIMCTbA U NOYBY, YCKOPASA npouecc popmMu-
poBaHus rymycoBoro cnos. lNuiesaputenibHas cucteMa yCcTpoeHa Takum obpasom, YTo crno-
cobHa HeWTpanu3oBbIBaTb NYMUHOBbIE KUC/OTbI, KOTOPble 0Opa3yloTCA B pesy/brarte pas/oxe-
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HWUA OopraHuKK, Gnarogapsa U3BECTKOBLIM »Kene3aM. B cpefHel Kulike Ha gopcanbHOW CTOPOHe
pacnosioXxeHa BHYTPEHHSAS NPOAOSIbHAS CKaaKa — TUhI030/b, KOTOpPAs 3HAYUTENbHO YBE/U-
YyMBaeT N/oLLaAb BCAChIBAHWSA NUTATE/NbHbIX BELLECTB B KULLIeYHUKe. CTPYKTYPHOCTb NOYBbI 3HA-
YMTENIbHO YyyLIaeTCA Nocsie TOro, Kak oHa OyAeT NponyLueHa Yepes KULLEYHUK YepBS.

B pamkax n3yyeHus nonepeyHOro cpesa [OXAEBOro YepBs MHTEPECHO NPOBECTU CPaBHU-
Te/IbHbIX aHa/IM3 JaHHOro MUKponpenaparta C nornepeyHbiM CPe3oM MJOCKOro Yyepes. 710 no-
3BONIAET MPOCNeAnTb NOABNEHUE CTPYKTYPHO-(DYHKLMOHAJIbHBIX U3MEHEHUSA B NPOLLECCe 3BO-
NIouuu.

MpakTuueckasa 4yacTtb

Leno pabomer: n3yunTb BHYTPEHHEE pa3BUTUE OOXKAEBOrO YepBs.

O6opydoBanue u mamepuansi: GUHOKYNAPHbLIM MWKPOCKOM, Npernapar nonepeyHbii
cpes LOXAEBOro Yepss, Npenapar nonepeyHbli MNIOCKOro Yepss.

TexHuka 6e3onacHocTH

1. MNepen Hauyanom pabotbl oceoboauTe paboyee MECTO OT MOCTOPOHHUX MPEAMETOB.

2. Cobniopante oCTOPOXKHOCTb Npu paboTe C NpeaMETHbIMU U MOKPOBHLIMKU CTEKNAMKU BO
nsbekaHue nopesos.

3. MNpucTynaiiTte k pabote TonbKo TOraa, Koraa ybeaurech B UCNPABHOCTU MUKpPOCKoMa. Tou-
HO BbIMOJIHAWTE YKa3aHWA yuuTens npu paborte C HUM B OTHOLLEHWU NOPsAAKa AENCTBUN.

4. Mo okoHYaHWK paboTbl NpMBeaMTE B NOPALOK paboyee mMecTo.

Xop paborbi:

Pa6ora c Mukponpenaparamu

1. Hactpoiite mukpockon. Cronvk aomkeH 6biTb onylieH, CBeT ChOKYCUPOBaH B OKynspe,
AvadparMa nonHOCTbIO OTKPbITa, YCTAHOBNEHO Masnoe yBenuyeHue (4X10).

2. Pasmectute MuKponpenapar Ha npegMeTHOM CTOJIMKE U NOAHMMUTE ero Ao KoHua. [pu
3TOM cneauTe, YTOObl MOKPOBHOE CTEK/IO U OOBEKTUB HE COMPUKOCHYIUCH.

3. [naps B oKynsp, MeaNleHHO C MOMOLLbI0O MaKpOBMHTA OMyCKaWTe CTOMMK A0 NOSB/IEHWUS
YETKOro U3obpakeHus.

4. PaccmoTpute MuKponpenapar rnpu 6onblwom yeenuyeHun (10X10), ncnonbsys Mukpo-
BUHT A1 HAaCTOMKM pe3kocT. M3yunte aHaTOMMuecKMe OCOBEHHOCTU CTPOEHUS LOXKAEBOro
yepss. BoinonHuTe 3apaHue Ne 1.

5. Mposeaunte cmeHy Mukponpenapara. HeobxoguMo onycTuTb NpeaMeTHbl CTOMMK, OT-
)KaTb Nanku puKcaumMm NnpeaMeTHOro CTeKNA M aKKypaTtHO 3a HOKOBble CTOPOHbI CTEK/A U3bATb
MUKponpenapar.

6. YctaHoBMTE CcneayioLmin MUKpornpenapar, Ha 6onbliom yesenmuenum (10X 10) paccmotpu-
Te CTpOeHue NIoCKoro Yyepss. BoinonHuTe 3aparHve Ne 2.

7. CoenaiTe BblBOAbI UCXOAA M3 NPOAENAHHbIX HABNOAEHUI.
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MpepcraBneHune pesynsratoB HabnopeHUM
3apaHue 1. Onpenenutb aHaTOMUYeCKUE CTPYKTYpbl BHYTPEHHEro CTPOEHUA LOXAEBOro
yepss.

10 9

3apanue 2. CpaBHUTb MUKpONpenaparbl NoNepeyYyHoro cpesa AOXAEBOro U NIOCKOro Yep-
BEM W 3aMnoHWTb Tabnmuy Ne 1

Puc. 1. [lonepeyHbiit cpes NI0CKOro Yepss Puc. 2. lNonepeyHbli Cpe3 KoJbYyatoro Yepss
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Ta6bnuya 1
CpaBHUTeNIbHasA XxapaKTEPUCTUKA NIOCKMX U KOMbYaTbIX YepBen

OpraHusmbl

MpusHaku ana cpaBHeHUsn
MnaHapusa AoxxpeBoi yepBb

MNokposbl

Monoctb Tena

nMLLI,EBapMTEJ'IbHaFI cnucremMma

KpOBeHOCHaFI cnucremMma

,El,blxaTen bHaA CUCTEMa

HepBHaﬂ cnucrtema

BbI,EI,eJ'I nTesibHaAa CUMCTteMa

BbiBoabl

1. Kakue nporpeccuBHble YepTbl Pa3BUTUA XapaKTepHbl A8 [OXAEBOrO YepBs?

2. Kakue cywiecTBeHHble OTIMUYMUA HAbMIoAAI0TCA MEXAY NOCKUMU U KOJTbYaTbIMU YePBAMU?
3. Kakoe 3HaueHue Tudnosona?

4. Kakoe 3HayeHHe JaHHbIX YepBei B npupoae?

KoHTponbHbie BOnpoChI
1. Kakasa cuctema BnepBble NOSBASETCSA Y KOJbYaTbIX YepBen?
OrtBeT: KpoBeHOCHas.

2. Bce npuBeféHHble HWXKE XapaKTEPUCTMKM, KPOME ABYX, MCMOMb3YIOTCA ANA ONMCaHUA
noxaesoro Yepssa. Onpegenurte aBa TepMuUHa, «BbiNagaloLMX» M3 0OLWEero cnucka.

1) repmacpoaANTHOE KMBOTHOE

2) UMeEeT 3aMKHYTYIO KPOBEHOCHYIO CUCTEMY

3) ABnseTcA napasnTom

4) Teno pasneneHo Ha CerMeHTbl

5) umeeT cneno 3aMKHYTbIA KULLEYHMK

Orser: 3, 5.

3. YcTtaHOBWTE COOTBETCTBUE MEXAY NPU3HAKAMK U MPEACTAaBUTENAMU: K KAXKAOM MNO3ULMM,
[aHHOW B NepBoM cTonbue, nogbepute COOTBETCTBYIOLLYIO MO3ULIMIO M3 BTOPOro cTonbua.

NMPU3HAKH
A) uenom
B) npotoHedpuaunu

MNPEACTABUTEIN
1) Mnanapwus
2) OoxpeBon yepBb

B) nonoctb Tena 3anonHeHa napeHxXMMom

I') 6prolwHan HepBHasA LenoyKa

L) 3agHAA KuwKa

3anuwute undpsl B Tabnuly nop COOTBETCTBYIOLLMMU ByKBaMU.

A b B r |

OrBeT:
A b B r i
2 2 2
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TeMbl ans npoekToB:

1. PereHepatneHas cnocobHOCTb KOJbYaTbIX YEPBEN HA NMPUMEpPEe LOXKAEBOro YepBs.

2. BnusHue opraHMyYecKux v MUHEpasibHbIX YA0OPEHUI Ha KU3HeOeATeNbHOCTb YePBEN.

3. N3meHeHMe KayecTBa NoYBbl B pe3ynbTate AeATe/lbHOCTM YepBeK, C NPOBEAEHUEM Bere-
TaUMOHHOrO OnbiTa.

JlabopatopHan pabora Ne 8

«MeTopabl LUTONOrMYECKOr0 aHasIU3a NONIOCTHU pTa»

TeopeTuueckas yactb

BHyTpeHHss NOBEpPXHOCTb LUEKU NpeacTaBnser cobo MHOrOCMOMHbIA NNAcT KNeToK OyK-
Ka/IbHOTO 3NUTENUA. DTU KNIETKM HAXOAATCA Ha Pa3HbiX CTaguax MopdodyHKLMOHANbHOW and-
dhepeHUMpoBKM — OT ManoavddepeHUMPOBaHHbIX NPeaLecTBEHHWKOB B 6asanbHOM croe
(oHM obecneyrBaloT pereHepaumio 3NUTENUSA) A0 BbICOKOCMNELMANU3UPOBAHHbIX KNETOK, KOTO-
pble no Mepe auddhepeHLMPOBKU CMELLLAIOTCA B MOBEPXHOCTHbIE c/ion. bonbluas yacTb kKnetok
MEepTBbIE U MMEIOT CUIIbHO CTPYKTYPUPOBaHHOE AAp0. YacTb M3 HUX HecyT npusHaku 6onee unu
MeHee BbIPaXXEHHOro OPOrOBEHUS, O YEM CBUAETENbCTBYET Hanuuue KepatuHa. CoctosiHue
KIETOK BYKKa/IbHOMO 3MUTEIMS OTPaXKaeT XapaKTep NpOLECCOB NPOUCXOAALLMX, B POTOBOM No-
NIOCTH, @ TaKXKe K B OpraHu3Me B Lie/IoM.

CyLiecTByIOT pasnvymsa Nno CTPOEHUIO KNETOK MO MOJIOBOMY MPU3HAKY, HanpuUMep, Y >KeH-
LMHbI B KNeTKax OYKKafbHOro 3nuTeNins MOXKHO YBMAETb MOJIOBYIO X-XpOMOCOMY B MHTEpda3-
HOM sgpe (MOMOBOM XPOMATMH) — MJIOTHbIM YY4ACTOK XPOMAaTWHA, MpUeXKaluh Henocpes-
CTBEHHO K nepudepuun aapa (tenbua bappa). ¥ myxunH B HopMe Tenbua bappa otcytcTBytoT.
B uutonnasme >KMBbIX KNETOK MOXHO TaK)Xe BUAETb MHOXECTBO MEJIKUX IPaHy/l — MUTOXOH-
APUIA U MENKUX My3blpbKOB. M3yueHne ByKKanbHOrO 3MUTENIMSA UCMOMb3YEeTCA B LMTO-TeHeTHYe-
CKUX UCCIef0BaHUAX C Le/blo BbISIBIEHUS FEHOMHbIX HAPYLUEHWHN.

KneToyHble n3aMeHeHUs anuTenua (pasmep KNeTokK, XapakTep Saep U 4p.) yYuTbiBaloTCA Npu
CKPUHWHIOBOM OLEHKM COCTOSIHUS 340POBbs, CTPeccax, BpeaHbiX hakKTopoB BHELUHEN cpefbl,
COMaTMYeCcKoM naTonorum, GoNorMyeckoro Bo3pacTa YesnioBeKa.

JTOT MeToA SABMAETCA HEMHBA3UBHLIM, MPOCTbIM M YAOOHbLIM A/ AMArHOCTUKKU COCTOSHUS
opraHusMa 4esioBeka.

MNpakTUueckas yacTtb

Llene pabomel: n3y4nTb MUKPOCKOMUYECKME OCOBEHHOCTU BYKKaSIbHOMO 3MUTENUA Yeno-
BEKa.

O6opydoBaHue u mamepuasnsi: NpeaMeTHble CTEKA, MOKPOBHbIE CTEKNa, MUNeTKa, pac-
TBOp MoAa, hunbTpoBasibHaa bymara, MUKPOCKON, BaTHbIE MNasiouKu.

TexHuka 6e3onacHocTH

1. MNepepn Hayanom paboTbl ocBObOAUTE paboyee MECTO OT MOCTOPOHHUX MPEeAMETOB.

2. Cobniopainte oCTOPOXKHOCTL Npu paboTe C NpeaMETHbIMU U MOKPOBHLIMW CTEKNAMKU BO
nsbexxaHue yKosioB U Nopesos.

3. He ponyckaiTe nonafaHus Kpacutensa Ha KOXy, rnasa v ogexay.

4. MpuctynaiTe K paboTe ToNbKO TOraa, Koraa ybeamrech B MCNPaBHOCTM MUKpOCKonNa. Tou-
HO BbIMOJIHAWTE YKa3aHWA yuuTens npu paborte C HUM B OTHOLLEHWU NOpsAaKa AENCTBUN.

5. Mo okoHuyaHMKM paboTbl NpuBeauTe B NOopsALoK paboyee MecTo.

Xop pabortbi:

MpurotoBneHne MuKponpenaparos

1. Bo3bMuTE BaTHYIO NasoyKy Y NPOBEAWTE HECKO/bKO pa3 OAHWM KOHLOM Nasioyvku Mo BHY-
TpeHHeW NOBEPXHOCTH LLLEKM, C/IerKa HaXkMMas Ha nanouyky. [poBecTu Hy)>XHO NO NOBEPXHOCTH
CnM3nCTon 060N0YKM, Mexay 3ybamu U Liekon. PekomeHayeTcs cnerka nosopadunBarb camy
NanoyKy C NErkum Haxkumom (puc. 1).
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2. Ha npepmeTtHoe cTekno HaHecTu dparMeHT ciausu, N
KOTOPbIW OCTaNICA Ha KOHLe BaTHOW nanoyku. MNpu 3tom Ha (/-——-""_“—f—“\ \
KOHUYMKE MaoyKM B KamesibKax C/loHbl OKXyTCs cayweH- ||\ ————h2  /

Hble KNIETKU 3MUTENNSA, BbICTUNAIOLLLETO MOSIOCTb pTa. \ 7 / ﬂ\-‘lst;' /

3. HakpbiTb OOBEKT MOKPOBHLIM CTEKIOM W aKKypaTHO \'-"—L— -W; Y/
nobaeuTb 1 Kanmnlo Kpacutens Ha rpaHuly MOKPOBHOIO i E?i‘;]
cTekna. / L

4. Hactpowte mukpockon. Cronuk posmkeH 6bitb ony- . /f’l fé“é{/
eH, cBeT chOKyCMpOBaH B OKynspe, auacdparMa nosHo- T -H Q
CTblO OTKPbITa, YCTAHOBNEHO Masoe yBenuyeHue (4X10). e ||: 5 ™~

WC.

5. PaamecTute MuKponpenapar Ha NpeAMeTHOM CTOMW-
Ke U nogHuMuTe ero Ao KoHua. [pu atom cnegute, 4tobbI
MOKPOBHOE CTEK/IO U OOBEKTUB HE COMPUKOCHYJ/UCH.

6. MNaps B oKynsap, MeaNeHHO C NOMOLLbIO MaKPOBUHTA
OnyCKaWTe CTO/IMK A0 NOSABEHUA YETKOro 3obparkeHus.

1. Paccmotpute Mopdonoruyeckoe pasHoobpasue KIeTok OyKKanbHOro 3anuTenusa npwu
6onbwom ysennyerun (10x10), MCnonb3ys MUKPOBWMHT A/l HACTOMKM PE3KOCTU. 3apucyiTe
MUKponpenapar ¢ 0603Ha4YeHMEM BCEX BUAMMbIX OPraHOMAOB KNETKU UCMONb3ysa pUcyHok Ne 3.

8. Cnenailite onncaHue NpoLECCoB, NPOUCXOAALMX B KNETKaxX B FMNePTOHUYECKOM U TUMo-
TOHWYECKOM pacTBOpax.

O6parute BHUMMaHue!

B pamkax wkonbHon nabopartopHoi pabotbl ynobHee BCero Mcnosb3osaTtb Ajns 3abopa
Ma3Ka BaTHble MasioYKu WM MIACTUKOBbIE JIOXKKK A5 pa3melumBaHusa kode. MoxHo paccma-
TpuBaTb 0ObekT 6e3 nobaeneHns Kpacutens, Ho BU3yanusaums Byaer odeHb cnabas, Tak Kak
KNeTku 6yayT npo3padHble U cnabo euaumble. [o3ToMy nyylie UCMOb30BaTh LIMTONOrMUYECKUI
KpacuTenb B BUAe pasbasneHHOro pacteopa moaa (k 5 mn BogHoro pacteopa gobasbte 2 Kan-
N1 pacTeopa 1Mopaa).

MNepen B3aTMeM obpasua, YenosekK, ydacTsyiowmin B 3abope obpasua, fgomkeH obasarenb-
HO MPOMOJIOCKATb CBOIO POTOBYIO MOMIOCTb KMMSIYEHOW, YUCTOW BOLAOM.

Puc. 1. B3atne maska

MNpepcTaBneHue pesynbTatoB HabnoaeHnu
3apaHue 1. PaccMoTpeTb KNEeTKM NJIOCKOrO 3nNUTeIns NOSIOCTU pTa YesloBeKa U BbISIBUTb UX
CTPYKTYPHO-(bYHKLMOHA/IbHbIE 0COBEHHOCTU. 3anoHUTL Tabnuuy.

Puc. 2. KneTku 6yKKanbHOro anutesnus
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3apaHue 2. PaccmoTpeTtb M 3apycoBaTtb MUKponpenapar ¢ 0603HaYeHMeM BCEX BUAMMbIX
CTPYKTYP KNIETKM, UCNOoNb3ys pucyHoK Ne 3.

Puc. 3. Mukponpenapar 6yKKkanbHOro anutenus

HassaHue opraHoupa 3HaueHue
1
2
3
BbiBoabl

1.KakoBa cyHKumMs ByKKanbHoro anutenns?

2. B kakoM MeTozie reHETHUKM UCTMONb3YEeTCs U3yYEHWE KNETOK NOMoCcTH pTa?

3. Kakue knetouHble U3MEHEHUSA XapaKTepuUsyloT COCTOSIHUE 3L0POBbsa opraHuama?

4. Ecnv yenoeek He ByneT NONOCKaTb POT YUCTOM BOLOW Nepes B3ATMEM Ma3Ka, Ha YTo Mo-
YKeT 3TO NOoBNUATL?

KoHTponbHbie Bonpochl

1. K kakomy Tvny anutennanbHOM TKaHU OTHOCUTCA ByKKanbHbIN 3nuTennin?

a) NNOCKum

6) MHOrOC/IOMHbIN OPOroBEBalOLLLMM

B) MepuaTesibHbIH

) MHOIrOC/TIOMHbIA HEOPOTrOBEBAIOLL MM

Oteet: r

2. B kakux cnosx anutenvs BHyTPEHHEW NMOBEPXHOCTU LLEKM, KNETKU Hanbosnee anddepeH-
LUMpPOBaHbI?

a) Hapy»Xbii

6) cpeaHui

B) BHYTPEHHUM

r) paBHOMEPHO

Ortgert: a

3. Kakoe BakHOe CBOWCTBO 3MMTENIMA/IbHOM TKaHW OOECMneyMBalOT K/ETKW BHYTPEHHEro
cnosa?

OrtBeT: pereHepauus
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JlabopatopHan pabora Ne 9

NoeepeHMe XpOMOCOM NpU MUTOTUHECKOM AENIEHUU B KJIETKAX PacTeHUH

TeopeTuueckas yactb

Mepuop BpeMeHn OT 0O6pa30BaHMA KIETKM A0 KOHUA €€ AeNleHUs Ha3blBAeTCsA KIETOYHbIM
LUMKIOM (MSIM XKM3HEHHBbIM LIMKIOM KneTku). Becb KNeTouHbiM LMK COCTOUT M3 YeTbIpEX Bpe-
MEHHbIX OTPE3KOB:

1. MpecuHTeTnyeckui nepmop, (G1)

2. CuHtetnyeckum nepmog (S)

3. NocTcuHTeTnyeckun nepuog (G2)

4. leneHve (MUTO3 UM MelnO3).

MUTO3 CNy>XUT MEXAHU3MOM Pa3MHOXKEHWS, MPU KOTOPOM BO3HMKAET NOTOMCTBO, FreHeTh4e-
CKM naeHTUyHoe poautenam. Kak npaeuno, Mutos ssnseTtca ocHoBoW 6ecrnosnioro pasMHoxe-
HuA. OpgHako crnefyet NOMHWTb, YTO Y PacTeHUI MOJIOBble KETKU Ha rameToduTe TakKe BO3-
HWKaIOT MUTO30M.

JNlabopatopHoe u3yyeHue MMTO3a MO3BOASAET HabnogaTb NosefeHMEe XPOMOCOM BO BpeMs
ero ¢as 1 my6ye NOHATb BUONOrMyecKoe 3Ha4YeHUe 3TOro BUAA AENEHUA KNETOK:

1. MuToTMUECKOE AeneHue KNEeTOK MPUBOAMT K YBE/IMYEHUIO UX YMcna, obecneynBas npo-
Lieccbl pocTta hyHKLUMOHMPYIOLLErO MHOTOKNETOYHOMO OpraHu3ma.

2. MuTo3 obecneymBaeT 3aMeLLEHNE KNETOK UCTOLLEHHbIX MW NOBPEXKAEHHBIX TKAHEMN.

3. Mpu 3TOM Npouecce B psagy NOKONEHUA COXPAHAETCA NOCTOSAHHbIA Habop xpomocoMm. [lo-
yepHUe KNETKU UMEIOT MAEHTUYHblE Habopbl XpoMOcoM (T. e. obnagaloT paBHOLEHHOW Hacneq-
CTBEHHOM MHOopMaumen) U PyHKLMOHMPYIOT KaK rapMOHUYHAs YacTb TKaHU, OpraHa, opraH13Ma.

B kneTkax BbICLUMX pacTEHUI OTCYTCTBYIOT LEHTPUOSU, MO3TOMY B HUX BUAHbI TOJIBKO XPO-
MocoMbl. B kneTke B cOCTOSHUM MHTephasbl XOPOLLO PAsNIMYMMO SLPO, AAPLILKO, FPaHysbl
xpomatuHa. B npodase BuaHbl xpoMocomsl, obpa-
3ylolWwMe MIOTHbIM, a 3aTeM pbiXnbii KiyboK (B
nosgHen ¢ase). B metadase xpomocombl pacno- .

NIOXKEHbI B NJIOCKOCTM 3KBaTopa Knetku. B aHada- ﬁ

3€ MPOMUCXOOMUT OTLLENeHNe XpoMaTtuh Apyr OT
Apyra v pacxoXaeHue Ux K nositocam, B pesysbrare
Yyero B KJIeTKe BWAHbl ABe rpynmnbl JOYEPHUX XPO-
MOCOM, UMeloLLMX BUA, 3Be3abl. Tenodasa nponon-
)KaeTcs 40 MOJSIHOM PEeKOHCTPYKUuMK aapa. YoobHee
Habnogartb paHHiolo Tenodasy. LiutokmHes nydwe
paccMaTtpuBaTb Ha cneuuanbHbix npenaparax. He-
06X04MMO OTMETUTb, YTO B PACTMTESIbHbIX K/IETKaxX
thopMupyeTcs He nepeTsKKa UMTONIa3Mbl, a nepe-
ropofika, Kotopas BO3HWKAET 3a CYET OCTAaTKOB HU-
Tel BepeTeHa (cparmonnacra), oT UeHTpa K nepwu- Puc. 1. LinToknHes B kneTkax kopeiuka
dbepum knetku (puc. 1). nyka (Allium cepa)

NpakTuyeckas yacTb

Llene pabomel: n3yunTb NnoBefeHMe XPOMOCOM BO BPeMS MUTO3a.

MpurotoBneHne BpeMeHHbIX MUKpONpenapaTos

[ns u3yyeHMa MUTO3a MOXKHO WMCMOJIb30BaTb MOCTOSIHHbIe MUKponpenapatbl. K coxane-
HWIO, OHX UMEIOTCA HEe BO BCEX LUKOJSAx, OAHAKO MMKpoMpenaparbl JIerko MoryT 6biTb npuro-
TOBJIEHbI KaK YY€HWKaMM Ha 3aHATUAX, TaK U YYUTENAMU NPU NOArOTOBKE K 3aHATUAM. B nepsom
Cny4yae nydylle BCEro rotoBUTb BPeMeHHbIe npenaparbl, BO BTOPOM — MNOCTOsHHbIe. [nsa npu-
rOTOB/IEHWS MUKPOMNPENapaToB U3 PacTUTE/bHbIX OOBLEKTOB YA06OHbI KOPELLKM JlyKa penyatoro
(Allium cepa), ropoxa nocesHoro (Pisum sativum), 60608 KoHckux (Vicia faba) v Buoos daco-
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Ny, Hanpumep, daconu obbikHoBeHHoMU (Phaseolus vulgaris). [Ona 3TOro Hy»HO MPOPACTUTb
NYKOBULY MM ceMeHa 6060BbIX 4O MOSABAEHWA KOPELKOoB AnnHon okono 1 cm. lMNpurotoene-
HWe NMpenaparos >KesatesibHO NPOBOAUTL YTPOM, NMOCKOJIbKY B 3TO BPEMS KNETKM Haubosnee Mu-
TOTUYECKU aKTUBHbI.

MeToauka npuroToBneHus npenaparos

1. Ha npegMeTHOM CTek/e C MOMOLLbIO NMPenapoBasbHON UMbl UKW NIe3BUA OTAENWUTE CaMblit
KOHYMK KOpPHS.

2. HaHecuTe Ha Hero HeCKOJIbKO Kanesib Kpacutens (auetopcenHa, aleTokapMuHa, MeTue-
HOBOIO CMHEro Unun cuHux YyepHun). Okpawmneanue u pukcauma gnatca 5— 10 MuH.

3. MpoBeaunte Mauepaumio (pasmaryeHve) TKaHem, A Yero npenapar cierka nogorpevre
Ha cnuMpToBKe (HO He Jo kunadeHus!). [poBepsiTe HY>KHYIO CTeneHb HarpeBaHUs OCTOPOXKHbIM
NMPUKOCHOBEHWEM CTEKNA K PyKe: OHO JOMKHO 6bITb TéNbIM. [ToBTOPHUTE ONepaumio 2—3 pasa.
Ecnu kpacka ncnaputcs, eé Hy)XHO J0OaBuTb.

4. HakpoWTe OKpalLeHHbIM KOPELUOK NOKPOBHbIM CTEK/IOM M YMEPEHHO CU/IbHO HajaBuTe
60/bLUXM NasbLEeM AN pacnpeaesieHns KNeToK TOHKUM cioeM (MOXXHO peKoMeHAoBaTh 3aTeM
C/lerka nokaraTb KapaHgall no ctekny). Eciv us noa ctekna BbICTYNUT U30bITOK Kpacku, yaanu-
Te ero uUbTPOBasbHOW Bymaron unu candeTkomn.

MpurotoBneHue Kpacutenewn

B wkone moxet He 6bITb Kpacutenen. Nx HeTpyaHo npuobpecTtu: aewwesne scero ob6onaeT-
CA KapMWH, KOTOPbIV MPOAAETCA KaK NULLEBOW KpacuTesb, U METUNEHOBbLIM CUHWUI (NpoaaéTtcs
B anTekax Kak aHTUCENTMK M B 300MarasuHax Kak cpefcteo ans obpaborku Boabl B akBapuy-
Max); LOPOXe — OPCEeWH, UCMONb3yeMbIA NPEUMYLLECTBEHHO KaK LMTONIOMMYECKUIM KpacuTesb.
JlensiHaa yKcycHas KMCoTa TakxKe HelopOrol peakTus, HO SIBNAETCA MPEKYpPCOpPOM, Npojarka
OCYLLLECTBNSAETCSA NPU NPeabsaBieHUM NacnopTa, ToBap A4OCTYMNEH TOIbKO Ha YC/IOBUSAX CaMOBbI-
BO3a, OTNpPaBKa KypbepCKUMU Cy>KOaMu U TPAHCMOPTHLIMU KOMMAHUAMKU HE OCYLLECTBISETCA.

lpuzomoBneHue auemokapMuHa (YKCYCHOKUC/I020 KAPMUHQA)

B konby c ob6partHbiM X0NOANSIbHUKOM (MOXHO 3aMeHUTb BOPOHKOK) HanewnTe 45 r negsHom
YKCYCHOM KMCNOTbI, NpubasbTe 55 Mn auctunnmposaHHom Bog, B TeueHue Yaca. lMocne orcranea-
HUA, pacTBop unsTpytoT. OcTaBMiCA HA PUNIBTPE KaPMUH MOXHO MCMOJIb30BaTh MOBTOPHO.

lpuzomoBneHue memuneHoBo20 cuHezo

K 5 Mn1 HacblLLEeHHOro CNMpTOBOro pacTBopa MeTUIEHOBOrO cuMHero npubassre 195 mn auc-
TUIIMPOBAHHOM BOAbl U XOPOLLO nepemewlanTe. B antekax MeTuneHoBbIM CUHUM (MeTUNEHO-
Bas CMHbKA, MEAMLUMHCKAsA CMHbKA) MOXET MpoAaBaTbCA Kak NMopowok, Kak 1%-Hbi cnupTto-
Bbli PAcTBOpP B CTEKAAHHbIX nakoHax obbemoM 10— 15 mMn u Kak 1%-HbIl pacTBOp, passe-
AeHHbI 25%-HbiM pacTBopoM roko3bl, B amnynax no 20 unun 50 mn. MocnepHsas dopma gns
LMTONOIrMYECKUX Liesiel He roauTcs.

lpuzomoBneHue auemoopceuHa

Coepmnure 4 r opcenHa (nopowok) ¢ 90 mn nepsHon (6e3BofHOM) YKCYCHOW KUCIOTOM, Ha-
rpetb Ao kunexusa (nostoputb 15 pas), nobasuts 110 Mn gucTUnIMpoBaHHOM BOAbI U LOBECTU
[0 KuneHus eweé pas (nostoputb 15 pas). Oxnagutb, npodunstposarb. Monyyaerca 2%-Hbii
pacTBop aLeToopcenHa.

Xop pabortbi:

1. Hactpoiite mukpockon. Cronuk fosxkeH ObiTb OnyLeH, CBeT ChOKYCUPOBaH B OKy/spe,
AvadparMa nonHOCTbIO OTKPbITa, YCTaHOBNEHO Manoe yBenuyeHue (4x10).

2. Pa3mecTute MuKponpenapar Ha NpeaMeTHOM CTOJIMKE U NOLHUMUTE €ro.

3. [naps B oKynsp, MeaNleHHO C MOMOLLbIO MaKpOBMHTA OMyCKanTe CTOMIMK A0 NOSB/IEHWUS
YETKOro n3obpakeHus.

4. PaccmoTpute MUKponpenapar. HanguTte agpa KNneTok ¢ pas/iMyHbIMU CTaAUsIMU MUTO3a.
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5. Paccmortpute sigpa knetok npu 6osbiom ysennuerHun (10x10). 3apucyite ux B cootseTt-
CTBYIOLLMX iYerKax Tabnuubil.

6. Moacumtante uncna XpoMoCcoM Ha MeTadasHbixX NnacTMHKax. Ykaxkurte B Tabnuue umcno
XPOMOCOM B AMMNIOMAHOM Habope.

7. Coenante onvcaHve MpoLECCOB, MPOUCXOAALLMX B KeTKax B pa3Hble asbl MUTOTUYE-
CKOro fieneHus.

lMpumeyaHue: YNCNO XPOMOCOM B AMMoMAHOM Habope y Niyka penuyartoro coctaensiet 16,
ropoxa nocesHoro — 14, 60608 koHckux — 12, dhaconu obbikHOBeHHON — 22,

Puc. 2. Muto3 B KneTkax KoHuMKa Kopewika 6o6a (Vicia faba): 1 — uHtepdasa;
2 — npodasa; 3 — Metadasa; 4 — aHadasa, 5 — Tenodasa

OdopmneHue pesynbratos

®Maza mutosa PucyHok Mpoueccsl B KneTke

MNpodaza

Metadaza

Anadaza

Tenodasza

BbiBoabl

Cpenaiite BbiBOAbI:

1. Kakue casbl MMTO3a yaanocbh Habnoaatb.

2. No kakoMy rmaBHOMY MPU3HAKY yAaNoCh pacno3Harb ¢asbl MUTO3aA.

3. CKoNbKO XpOMOCOM B AuniouaHoM Habope y uccnegoBaHHOro opraHusma.

JNlabopatopHas pabora Ne 10

OnpepeneHue yc/iOBMM ryTTauum y pacTeHUM

TeopeTuueckas 4yactb

lymmayus (oT nart. gutta — Kanns) — npolecc BbiIBeAEHUSA BOAbI B BUAE Kanesb XUAKOCTH
Ha NOBEPXHOCTU pacTeHUs. ITO — sABMIEHWE FyTTaluMu, CBOMCTBEHHOE MHOMMM rpyrnnam BbiC-
wmx pacteHuin. Cnabas oCBEWEHHOCTb, BbICOKAA BAAXHOCTb criocobcTeytoT rytraumu. lytra-
LUMSA BECbMa 0OblYHA Y MHOMMX PacTEHUI BAAXKHbIX TPOMMYECKMX NECOB M YacTo Habnogaercs
Ha KOHYMKax JIMCTbEB MOJIOAbIX MPOPOCTKOB.
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O6unbHO BLIAENATb COK ryTTaLMM MOFYT YepeMmyxa, KapTodesb, HaCTypums, psagh KOMHar-
HbIX pacTeHuit: yKcus, npumyna, dbunoaeHapoH, 6anb3amMuH U 1.4. Ha BeplmHe nucra v no
KOHUAM ero 3yOuMKOB HaxoAATCA CheuuasnbHble KIeTKW, KoTopble 06pasytoT MUKpoCKomnuye-
ckue otBepctus. [lop TakMMKM OTBEPCTUSAIMM pacnonaraeTca pacTuTesibHas TKaHb — 3nuTeMa.
M3HYyTpU K anuTeMe nofaeTcs BoAa C paCTBOPEHHbIMU B HEW MUTATE/IbHBIMU BELLLECTBAMM.

Ha noeepxHocTu nncTa Boaa ucnapseTcs, a BeLLecTBa KOHLEHTPUPYIOTCA M NMpPeBpaLLaloTcs
B 6enoBarblie KpUCTANINIMKK, CNAAKUE HA BKYC.

[yTTaums NpOMCXOAMT, KOrAa KOPHAMM MOrOLLAeTcs BoAbl OonbLue, YeM UCMapsAeTcsa nu-
ctbamu. TyTTaumna Habnogaetcs Gosbluei YacTblo HOYbIO, PAHO YTPOM WM MPU MOMELLEHUH
pacTeHUI BO BNAXHYLO atMocdepy; YacTo OTMEYaeTCA Yy MOJIOAbIX NMPOPOCTKOB, Hanpumep,
3N1aKOB, Pa3BUTHE KOPHEBOM CUMCTEMbI Y KOTOPbIX OOrOHAET pa3BUTUe UCMAPAIOLLEN NOBEPXHO-
CTW nucTbeB. Kanenbku Boabl BbIAENAIOTCSA Yepes3 BOASIHbIe YCTbULA NOJ, BO3LEUCTBUEM KOPHe-
BOrO AaB/IEHUSA, C CUIOW HarHeTaroLWero Bogy B CTe6/IM U INCTbA.

lyTTaums — dusMonornyeckuii NpoLecc, CBA3aHHbIN C XM3HELEATENIbHOCTbIO PacTEHUS.
BbigeneHusa npu rytraumy Bcerga cofepykar psag MuHepasnbHbix Belects. OueBuaHo, ryrraums
ocBobOXKAAET pacTeHne OT M3bbITKa conel, MaeHbIM 06pa3oM Kanbuusa. bnarogaps rytraumu
NOALEPXKUBAETCSA BOAHbIM OanaHC pacTteHWn. JTOMy 6naronpuATCTBYeT yMepeHHO Tensias w
BNaxkHas atmoccdepa. [yTTaumsa ocobeHHO pacnpocTpaHeHa y pacTeHuit BAAXHOW Tponuuye-
CKOM U1 CyOTPONUYECKOM 30HbI.

[yTTaums noebliaeT BEPOATHOCTb NEPEKPECTHOrO onbineHus. CaxapucTble BellecTBa npu-
B/IEKAIOT PA3/IMYHbIX HACEKOMbIX, OHU CAAATCA He TOJIbKO Ha JIUCTbA, HO U Ha uBeTku. Cnagkue
KanesbKu BbINOJIHAOT POJib HEKTAPHUKOB, KOTOPbIE HAXOAATCS B CAMOM LIBETKE.

MpakTuueckasa yactb

Lleno pabomer: BbisICHUTb POJib KyTHUKY/bl M NPOOKK B 3alMTe OT UCMAPEHUs BOAbI C MO-
BEPXHOCTH KOPHEW 1 KnybHew

O6opydoBarHue u Mmamepuanel: fBa CBeXWX A6NOKa U ABa KNybHA KapTodens, Bechl,
HOX, NOJIM3TUNEHOBbIE MULLEBbIE NAKETbI, AATYUK OTHOCUTENIbHOM BIAYKHOCTM BO34yXa.

TexHuka 6e3onacHocTH

1. Mepep Hayanom paboTbl ocBoO6OAMUTE paboyee MECTO OT MOCTOPOHHUX NPeaMETOB.

2. Cobniopaiite OCTOPOXXHOCTb NMpU paboTe C NpenapoBasibHbIMU UIMaMu, NPeAMETHbIMU U
MOKPOBHbIMK CTEKNAMU BO U30EXKaHWe YKOIOB U NOPE30B.

3. He ponyckavite nonagaHus KpacuTtens Ha KOXY, rasa v OAexay.

4. Cobntogante npasuna paboTbl CO CMMPTOBKOW BO M36eKaHue OXOroe.

5. MNpucTynaiite k pabote TonbKo TOraa, Koraa ybeaurech B UCNPABHOCTU MUKpOCKoMa. Tou-
HO BbINONHAWTE YKa3aHWsA y4UTens npu paboTe C HUM B OTHOLLEHUW NOPALKA AEUCTBUN.

6. Mo okoHuaHuM paboTbl NpuUBeauTe B NOPALOK pabouyee MecTo.

Xop paboTbi:

1. Bo3bMuTe No ABa NPUMMEPHO OAMHAKOBLIX MO Macce knybHs kaptodensa u sbnoka. Mo
OLHOMY U3 HUX OYUCTbTE, TO €CTb CHUMUTE C/IOM NMOKPOBHOMW TKAHU HOXKOM.

2. N3amepsbTe ¢ NoMoLLbIO UMGPOBOro AaTyuKa BNaXKHOCTb BO3AyXa B MOMeLleHnnU. BHecute
LaHHble O BJIAYKHOCTU B Havase onbiTa B Tabnuuy (ognHakosas ans Bcex obpasuos).

3. Packpoiite NofM3aTUIEHOBbINM NAKET M MOMECTUTE B HErO NepBbii 06paseL, U BKIIOUYEHHbIN
UM pOBOM AATYMK OTHOCUTENIBHOM BNAXXHOCTU BO3AyXa.

4. 3aKpoiiTe NaKeT 1 BblAABWUTE U3 HETO BO3AyX, & 3aTEM repMETU3UPYITE MaAKeT, NepeBs3an
€ro pe3vHKOW, LUNaratoM Uian CKOTYEM.

5. Yepes 5 MUH OTMeTbTE NaKasaHWs JadvTa M BHECUTE MX B Tabnuuy.

6. MoeTtopute nyHkTbl NN 3—5 gns octanbHbix 06pasLoB.

7. PaccuvTaiiTe Ha CKONbKO MPOLEHTOB BO3POC/ia OTHOCUTENIbHAsA BNAXKHOCTb BO3Ayxa B
Ka)X[OM nakeTe.
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O6parute BHUMaHue!

Ecnm KonuyectBo [aTyMKOB NO3BOJISET, MOXHO CAeNatb U3MEpPeHUs OLHOBPEMEHHO BO
BCeX YeTblpex naketax. Ecnu garunkos HeMHoro, TO LiefiecoobpasHo pas3aenuTb Kiacc Ha rpyn-
nbl no 4—5 yenoseka Ha BpeMs paboTbl.

MpepcraBneHune pesynsratoB HabnoaeHUn

OTHOCHTEeNnbHasA BNAa)KHOCTb BO34yXxa

Uccnepyembie o6pasus B Hauyasne onbITa, B KOHLLe OMbITa,

usmeHeHue, %
MM.pT.CT. MM.pT. CT.

OuunLeHHoe 56n0Ko

OuuLeHHbIM KapTodesnb

HeouuweHHoe a610Ko

HeouuwieHHbIM KapTo-

denb

BbiBoabl

Cdopmynupyiite BbiBOABI MO BONPOCaM:

1. Kakoe 3HaueHWe UMEIOT KyTUKyna U NpobKa B UCNapeHun BoAbl pacteHuem?

2. Kakas nokpoeHas TKaHb B 60sbLLEN CTEMEHM BIMSIET HA UCMAPEHUE BOAbI PacTeHUEM?

KoHTponbHbie Bonpochl

1. Y7o Takoe ryrrauma?

a) NaTUHCKWUI TePMUH ana 0603HaYEeHNA BblAENEHUA JIUCTbAMU PACTEHUIM KanesbHOXUAKON
BOZAbI

6) ApeBHerpeyYeckuin TepMUH a1 0603HaYEHMs BblAeNIEHUS BOAbl PA3/IMYHbIMKM OpraHamu
pacTeHun

B) @HMMIMUCKUIA TePMUH ANt 0O03HAYEHNA BECEHHErO AB/IEHUS COKOABUMXKEHUSA B AEPEBbSX,
ucnonb3yembix ana cbopa coka (bepésa, knéu, nuna)

r) HeMeUKWi TepMUH A5 0003HaYeHUA NOE3HOW MyTaLMK

OtBeT: a

2. Yepe3s kakue opraHbl pacTeHui BblgenseTcs Boga npu ryrraumm?

a) YeyeBUYKHU

6) ryTtaumMoHHble Nopbl

B) OKaMMJIeHHble Nopbl

r) yctbmua

OtseT: 1

3. Kakue ycnosus asnsaotcs HeobOXOaUMbIMK ANSA ryTTaLMU aKTUBHO BEreTUPYHOLLEro pac-
TeHua?

OrBer:

1) pocTaTtoyHOE KONMMYECTBO Barv B no4yse

2) BblCOKaa OTHOCUTE/IbHASA BNAXXHOCTb BO3Ayxa (BapuaHT: BO34yX HaCbILLEH BOAAHBIMU Na-
pamu)
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JlaboparopHas pa6ora Ne 11

«BnuaHue cpepbl Ha KNETKU KPOBU YenoBeKa»

TeopeTuueckas yactb

KpoBb 310 ogHa U3 pa3HOBMAHOCTEN coeamnHUTENbHOMW TKaHW. [peactasnseTt cobom Knetku
HECKOJIbKUX TUMOB B3BeLUEHHbIX B nna3me. Ha ponto popmeHHbIX 31eMeHTOB (KNeTKU KpOBH)
npuxoamtcs okono 45% obwvéma, a 55% coctasnset nnasma. MNokasartens pH KpoBu BapbUpy-
et ot 7,35 no 7,45. Mnasma Ha 90% coctout m3 Boapl 1 Ha 10% K3 pa3nuuHbIX PAaCTBOPEHHbIX
BeLecTs (6enKu, MUHepasnbHble MOHbI U Aap.). Bonblue Bcero M3 pacTBOPEHHLIX KOMMNOHEHTOB B
nnasme KpOBW COAEP)KUTCSA HaTpui-moHoB. Cpean hOpPMEHHbIX 3/IEMEHTOB AOMWHUPYIOLLYIO
MO3ULMIO MO KOMMYECTBY KNETOK Ha eanHuly o6béMa 3aHMMaloT 3putpoumnTtbl. B 1 MM3 kposw
COLEPXKUTCA OKOMO 5 MJTH. 3pUTPOLMTOB.

KoHueHTpauusa coneit B niasme u KieTKax KPOBW BCeraa Ao/MKHA ObiTb NPUMEPHO OaUHAKO-
Bon. OQHUMK U3 BaXKHEWLLUMX CONEW KPOBU ABNAIOTCA Xnopuabl. PacTBop B KOTOPOM KOHLEH-
tpaumsa conn NaCl 0,9% HazbiBaetcs dumanonorndeckum. Moatomy 6ONbLIMHCTBO SleKapCTBEH-
HbIX MPenaparoB, KOTOPble BBOAATCS B KPOBSAHOE PYC/IO NPOU3BOAAT C UCMO/b30BaHUEM (hU3n-
onornyeckoro pacteopa. Ecnu BosHuKaeT pa3HOCTb KOHLEHTPALMM, 3TO NPUBOAUT K OCMOCY.
Ocmoc — 310 andpdbysuns Boapl Yepes MoynpoHULAeMylo MeMbpaHy “3 obnacTu MeHbluen
KOHLEHTpaLmMKn B 0651acTb € 60sbLIEN KOHLEHTPALMEN 00 YCTaHOBEHUA paBHOBeCUS. ABneHune
OCMOCa WUrpaeT BaXXHYIO poJib B NPOLIECCE NOAAEPXKAHMUA NMOCTOAHCTBA BHYTPEHHEN cpeapl Ha-
LLero opraHusma.

OTKNoOHeHWe OCMOTMYECKOro AAB/IEHWUA OT HOPMasbHOro (hM3MONOrMYECKOrO YPOBHSA Ble-
4éT 3a cO60M HapyLleHWe 0OMEHHbIX NPOLLECCOB MEXAY KPOBbIO, TKAHEBOW KMAKOCTLIO U K/eT-
KaMu opraHuama. CunbHOe OTKIOHEeHWe MOXKET HapPYLIWUTb CTPYKTYPY M LENIOCTHOCTb KJeTou-
HbIX MEMOpaH.

N3meHeHWe cocTaBa nna3mbl KpOBU Npu A0OABNEHUM FTMNEPTOHUYECKOTO MM MTMMOTOHUYE-
CKOro pacTBOPOB B /1ab0OPaTOPHbIX YCIOBUAX, MO3BOJISIET ONPEAEUTb CTeNeHb BAXKHOCTU paBs-
HOBECUS KOHLIeHTpaLMii CoNiei BO BHYTPEHHEN Cpeae opraHusMa.

MNpakTUueckas yacTtb

Llene pabomel: n3yunTb OCMOTUYECKHUE SAB/IEHWUA B KNIETKAX KPOBU YesloBeKa.

O6opydoBanue u Mamepuansl: NpeaMeTHbIE CTEKA, MOKPOBHbIE CTeK/a, HOYTOYK, BUHO-
KyNAPHbIA MUKPOCKOM, Npenapar KNeTKU KPOBU YeNloBEKa.

TexHuka 6e3onacHocTH

1. Nepen Hauyanom pabotbl oceoboauTe paboyee MECTO OT MOCTOPOHHUX MPEAMETOB.

2. CobniogainTe OCTOPOXHOCTb MpU paboTte C NpeaMeTHbIMKU U MOKPOBHLIMU CTEKIAMU BO
nsbexxaHve nopesos.

3. MNpuctynaiTe k pabote TonbKO TOraa, Koraa ybeaurech B UCNPABHOCTU MUKpPOCKoNa. Tou-
HO BbINOJIHAWTE YKa3aHWA yYuTeNs NpU paboTe C HUM B OTHOLLEHWU NOPALKA AEUCTBUN.

4. Mo okoH4aHMK paboTbl NpuBeanTe B NOpsAAoK pabouyee mMecTo.

Xop, paboTbi:

Pa6ora c MuKkponpenaparamu

1. Hactpoiite mukpockon. Cronuk foskeH ObiTb OnyLeH, CBeT ChOKYCUPOBaH B OKY/spe,
AnadparmMa nosHOCTbIO OTKPbITA, YCTaHOBIEHO Manoe ysenuueHue (4x10).

2. Pasmectute MuKponpenapart Ha NpeAMeTHOM CTOJIMKE U NoAHUMUTE ero Ao KoHua. [pu
3TOM cneauTe, YTOObl MOKPOBHOE CTEK/IO U OOBEKTUB HE COMPUKOCHYIUCH.

3. Tnapsa B oKynsap, MeasieHHO C MOMOLLbIO MAaKPOBMHTA OMyCKanTe CTONMK 4O MOSABEHUA
YETKOro M3obparkeHus.

4. Paccmotpute Mukponpenapar npu 6onbwom yeenuuenun (10x10), ucnonbays Mukpo-
BUHT 4111 HACTOMKM pe3KocTU. M3yunte 0coBEHHOCTM CTPOEHUA KNETOK KPOBM YesioBeKa. Bbi-
nonHuTe 3agaHve Ne 1.
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5. Coenaiite onvcaHve NpoLEeccoB, MPOUCXOAALLMX C KNETKaMU KPOBU B pacTBOpax C pas-
Nn4yHon KoHueHTpaumen NaCl.

MNpepcraBneHue pesynbratoB HabnoaeHnn

3apaHue 1. PaccmoTtpute Myukponpenapar KneTku KpoBu YenoBeka. 3apucyiTte uccnepye-
Mbi 0BBEKT B NycTyto suenky. MNposeanTe cpaBHUTENbHbIM aHaNU3 MOPQOIOrMYECKOn CTPYK-
TYpbl K/IETOK KPOBM M300paykeHHbIX Ha pucyHKax Ne2—3, B 3aBUCMMOCTHM OT pacTBopa B KOTO-

POM OHU HaxooATCA.

Puc. 1. N3oTOHNYeckut p-p.  Puc. 2. [uneptoHundeckuii p-p.  Puc. 3. [unotoHuyecku p-p.

3ap,a|-me 2. MCI'IO.HbBYFI Matepunasibl KAPTUHKKU 3anojiIHUTE aHHbIEe B Ta6m4u,e.

Hypotonic medium

Puc. 4. BnuaHve cpeppl Ha CTPYKTYpY 3pUTpoLMTa
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PactBop Kouu.:l:g;au.ua 3p:?r:'::|.:n'a MpuunHa
TMNOTOHWYeCKMM 0, 2%
N30TOHWYeCKHI 0, 9%
MMnepToHUYECKn#H 2%

O6parute BHUMaHue!

B naHHoM paboTe HEO6XOAMMO MCMONb30BaTb COMYTCTBYIOLLME BUAEOdPArMeHTbl, KOTOpbIE
MOMOryT BU3Yya/IM3MPOBATb BECb NPOLLECC U3MeHeHUs (hOPMbl KIIETOK KPOBU B 3aBUCMMOCTH OT
KOHLEHTPALMK UCMOMb3yEMbIX PAcTBOPOB.

BbiBoabl

1. Kakumu ceoitcteamu obnagaet hm3nonormyeckuin pacteop?

2. Kak BnusieT noebiweHne KoHueHTpauun NaCl B nnasme KpoBu Ha 3pUTpoLmUTbI?

3. O6bsacHUTe npouecc remMonvsa npu nonagaHnuM 3PUTPOLMTOB B MMMNOTOHUYECKUIA pac-
TBOP?

4. Kak ocMOTHYECKHE SIBNIEHUS BMAIOT Ha OPraHMW3M YesloBEKA B MOBCEAHEBHOM XXU3HWU?

KoHTponbHbie BONpoChI

1. B kakom pactBope 06bEM 3pUTpOLMTa YBENUUUBAETCS:

a) U3OTOHUYECKHUM

6) rMNOTOHMYECKMI

B) rMNEPTOHUYECKUI

r) pacTBop He BMAeT

Ortget: 6

2. Mpwu kakom koHueHTpauum NaCl npoucxoanT cMopLLMBaHUE 3PUTPOLIUTOB:

a) 0.2%

6) 0,6%

B) 0,9%

r) 2%

OtseT: T

3. MoyeMy BO3HMKAET YyBCTBO XKaXKAbl MPU M3ObITOYHOM NoTpebneHnn CONnEHoM NULLM?

OTBeT: NOBbILLIEHWE KOHLEHTPALMKU COMen B Nia3Me KPOBWU MPUBOAMT K TOMY, YTO BOAA M3
MEXKTKAHEBOM >KMAKOCTM MOCTYNaeT B KPOBSHOE PYC/i0. ITO Bbi3bIBAET COCTOSAHUE OTEYHOCTHU U
HeJoCTaTKa Bflaru Co CTOPOHbI KNETOK.

KoHcnekT ypoka: UzyueHune paboTbl opraHoB KpoBoObpaweHus

Llens ypoka: 0606wuth 3HaHUA yyalumxcs no teMe «KpoBb v KpoBoobpalueHue», wc-
Nosib3ysl 3HaHWA MO Pas3fIMYHLIM pasgenaM GuosnorMmn U U3NKKU; COBEPLUEHCTBOBATL HaBbIKM
KOHTPOJISi U CAMOKOHTPOJISA Y YYaLLUMUXCS.

3adayu ypoka:

O6pazoBamenbHas: cnocobcTBOBaTH (hOPMUPOBAHMIO Y YHALLMXCA 3HAHUIA MO PA3NUYHBIM
pasgenam 6uonoruun u pusmku. YctaHaenmeatb CBA3b MEXAY OTAENbHbIMW TEMAMKW 3TUX Npes-
MeToB. HayunTbcsa MCNONb30BaTh NOy4YeHHbIE 3HAHUSA Ha MPAKTHKE.

Paz8uBarowas: npofomkutb hopMUpOBaTb YMEHUSA CUCTEMATU3UPOBATb U BbIAENATH [MaB-
HOe, CyLeCTBeHHOE, yCTaHaBIMBaTb NPUYMHHO-C/IEACTBEHHbIE CBA3WU, CMOCOOCTBOBATL Pa3Bu-
THIO BOOOpaXKeHUs, yCTaHABNMBATb CBA3b TEOPUM C NMPAKTUKOM.

BocnumameneHas: cnocobcTeoBatb (hOPMUPOBAHUIO COYETAHWUA MHAMBUAYANbHbIX, FPymn-
MOBbIX U KOJJTEKTUBHBIX BUOB AEATENBHOCTH.
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O6opydoBanue: undposas naboparopusa no dusmonoruu (garumk YCC).

Tun, Bud ypoka: VHTErPUPOBAHHbIM TUMN yPOKa. ITO NO3BOJIUT YYaLLMMCS NMOHATb NpoLec-
Cbl, MPOUCXOAALLME B OPraHM3Me YesIoBEKA C TOUKM 3peHUs BUoNorumn n husmku.

MnaHupyeMble pe3ynbTaTbl: yyallMecs Hayyatcs NnoslydaTb 3HAHMA,MCMNOJb3YA Pasny-
Hble BUAbl AeATENIbHOCTM U UCMOb30BaTb 3TU 3HAHUSA A1 NPOBeAEeHUS IKCNepUMeHTaIbHO-HUC-
cnefoBarefibCKMX pabor.

JluuHocmHeble pesynemameor: 6yoym cgopmupoBaHsbl: pasnuyHbie HaBblKM ObOydeHus;
npuobpetéH onbiT pabotbl ¢ UKT (no nporpamMme oauH KOMMbIOTEP, OAMH YYEHMK), a TaKkKe
nabopartopHbiM obopynoBaH1eM no ¢usuke 1 uudposoi naboparopuei no 6MoNoOrum; Haebl-
K1 OCHOB MOJ€e/IMPOBaHUSA NPOLLECCOB.

YHuBepcanoHobie yyebHoie delicmBus: MeTanpeaMeTHbI pesynbrar npegnonaraet gop-
MUPOBAHWE YMEHUI YCTaHaBIMBaTb MPUYMHHO-CIEACTBEHHbIE CBA3W, CTPOUTL JIOrTMYECKOoe pac-
CY)X[AeHue, yMeHUe CaMOCTOATE/IbHO MIaHUPOBaTb MYTU AOCTUXKEHUA LieNel, yMeHne paboTarb
c cospemeHHbiMM KT obopynoBaHueM NpUMEHSATb MOyYeHHbIE 3HAHWA HA NPaKTUKe.

®Dopmobl u Memodbl 06yyeHusA: ppoHTaNbHbIE, UHAUBUAYASbHbIE, FPYMNMNOBbLIE, UCCIef0Ba-
TeNbCKUe.

MemoOdel: cnosecHble, HarsA4Hble, NPaKTUYECKUE, AeAyKTUBHbIE.

Moxnamusa u mepMuHeI: BUObI COCYAOB, TOHOMETP, MMNEPTOHWUSA, CKOPOCTb ABUXKEHUS, Ya-
cToTa nysbca, TenoobmMeH, rasoobmeH.

Op2aHU3adyUOHHAA YaCMb:

Yyawmecs gensatca Ha 4 rpynnbl No pesy/nbratam npeaBapuTenbHOM NPOBEPKE MO TEMaM:
«[dBukeHune Kposu no cocyaam», «OpraHbl KpoBoobpaleHus», «3akoH bepHynnun», «dasne-
HUE B KMAKOCTAX M rasax», «Coobuwatouimecs cocyabl», «M3mepeHne OaBneHUs B JKUAKOCTAX
1 B razax», «TennoobmeH».

Xopa MHTerpupoBaHHOro ypoka no 6uonorum u pusmke

OpraHu3auMOHHbIX MOMEHT.

Cepaue — camblt paboTocnocobHbIM, NPOAYKTUBHbBIN, (DYHKLMOHAbHBIA M BayKHbIM Mexa-
HW3M B HaweM opraHusme. Cepgauy Aarke CTaBAT NAMATHUMKU. Tak NAMATHUK cepaly YKpallaet
[BOpP MHCTUTYTa cepaua B [Mepmu.

Yenosek — oTKpbiTas Guonornyeckas cuctema. [loatomy ctpoeHne opraHoB M MpoLecchl,
MPOUCXOASALLME B HUX MOXKHO OOBACHUTb HE TOMIbKO C TOUYKM 3peHMs BMONOruK, HO U U3UKK U
XUMUMU.

BbigBukeHune runoresbl. [lpeanaraem gokasarb, YTO NPOLIECCHI, MPOMCXOAALLME B Opra-
HUM3Me yenoBeKa, 0byc/oB/eHbl 3aKoHaMK hU3nKK. M paccMOTpUM 3TO Ha NpUMepe CUCTEMbI
OopraHoB KpoBoobpalleHus.

AKTyanusaumsa onopHbix 3HaHUK. Vicnonb3ays Tabnnubl M PUCYHKM, MOBTOPUM:

1. M3 Kaknx opraHoB COCTOMUT CUCTEMA OPraHOB KPOBOOOpaLLLEHHS.

2. Hasoewute kamepbl cepaua, X CTpPOEHUE U DYHKLMK.

3. CrpoeHue v hyHKLMKM KNnanaHoB cepaua.

4. Pabora cepaua.

5. OcobeHHOCTH CTPOEHUSA MOnNepeYHO-NoI0CaToN CepAeUHOM MblwLbl. 6. ABTOHOMUSA.

NTak, cepaue YeTbipéXKaMepHOe, COKPALLLAETC PUTMUYHO M NPOTANIKUBAET KPOBb MO COCY-
aam, bnarogaps cepaeyHoMn MbiLlLe.

CeropHs Hal ypoK MOCBSAILLEH KPOBEHOCHOW cucteme yenoseka. CerogHs Mbl OOSIKHbI C
BaMn 0606LWNUTb M CUCTEMATU3MPOBATb HALLIM 3HAHWA O KPOBM U KPOBEHOCHOM CUCTEME.

Ha cnatide kapmuHKu: TOHOMETP, CEKYHAOMEP, HacoC, BOAONPOBOAHble TPybbl. cocya ¢
KPaCHOM XXWOKOCTbIO.
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Yuutenb 6uonorum:

1. Kakas accoumaums Bo3HUKaeT y Bac, Npu BUAE 3TUX NMPEAMETOB C OpraHamu Yyenoseka?

2. Kak HasblBaeTcs cMcTeMa, COCTOALWAA M3 cepaua, KPOBU U pasfinyHbIX COCYAOB B opra-
HU3Me yenoBeKka?

lpednonazaembie omBemei: KPOBEHOCHAs CUCTEMA MM CUCTEMA KPOBOOOpaLLeHUs.

3. Bonipoc: Kak Bbl gymaete, 418 Yero Hy>kHbl 3TU dousndeckue npubopbl?

MNpeanonaraemblie OTBETHI: A1 U3MEPEHUS OABNEHUSA KPOBU, ANA U3MEPEHUSA YMCa COKpa-
LEHUN cepaua, Ans U3MepeHus nynbca.

Yuutennb: [1ns yero HeobxoaAMMO M3MepATb AasnieHue Kposu, nynbc? [Npegnonaraembie ot-
BETbl: U3MEPEHUE AenaloT ASiA TOro 4Tobbl KOHTPONMPOBaTb PaboTy KPOBEHOCHOW CUCTEMbI,
ONS U3yyeHus e€ paborbl.

B Bawem knacce nocne npoxoxKaeH1s MEAOCMOTPOB, aHaIu3 pe3y/bTaToB NoKasals, OTK/I0-
HEHMS OT HOPMAaTMBHbIX NOoKasaresierd. Yem MoryT 6biTb Bbi3BaHbl 3TU U3MEHEHMUS.

Yuutens: U 1ak, y Hac ecTb yC/IOBHble MOAENM, BXOASLLME B KDOBEHOCHYIO CUCTEMY U hu-
3uyeckue npubopsbl. Ucnonbayto 3t dmanueckre npubopsbl, L posyo nabopaTopuio, OLEHH-
Teé CBOE COCTOsiHMe OpraHu3Ma uepes paboTy opraHoB KpoBoobpatueHus Monpobyiite cdop-
MY/IMpOBaTh LieSib HaLLero ypoka.

Mpeanonaraemble OTBETbI: UCCIEAOBaHUE PABOTbI KDOBEHOCHOM CUCTEMBI YE/IOBEKA.

[nsa opraHvsauum nocnegytoulein paboTbl Mbl KNacc pasgesiviv Ha HECKOJbKO rpynn.

3apaHue rpynnbl Ne 1. OnpenenvTt gaeneHune v NynbCc KaXKAoro YieHa rpynmnbl, 3anoJ-
HUTb Tabnuuy. CpaBHUTL NONYYEHHbIE AAHHbIE CO 3HAYEHUAMMU CPELHECTATUCTUHECKOrO Yeno-
Beka Bo3pacta 13— 14 net. Caenatb BbiBOA M OTBETUTbL Ha Bonpockl. Boibpatb generara, koto-
pbli AONIOXUT pe3ynbrartbl paboTbl M caenaeT BbiBOA.

MNpeanonaraemsiit BbiBoA: [laHHble pe3ynbTaToB U3MEPEHWUSA MOKasblBaloT, TO YTO KpoBe-
HOCHblE CUCTEMbI Y4AaCTHUKOB rPyMbl UMEIOT pa3Hble NapamMeTpbl AaBNeHUA U nynbca. Pesynb-
TaT CpaBHEHUS C HOPMATUBHbLIMU MOKa3aHMAMU A8 JAHHOrO BO3pacTa roBOPSAT O TOM, 4TO Y
OTAE/NbHbIX YIEHOB rPYnMbl OTKJIOHEHWA AABMIEHUS W My/bCa Bbi3blBaloT Tpesory. Heobxoaunmo
npoussectu 6osnee TWATENbHOE UCCNIEA0BAHNA B MEAULMHCKOM YUPEXAEHNM.

YuTaloT BONpOCHI U AAIOT OTBETLI.

B kaxx0om Hoymbyke OaHHOU epynnsl pasmew,aemcs nycmas mabauua u daromcsi 0onos-
HumeseHele Bonpocsi

3apanue rpynnbl Ne 2. Cobpatb M3 NpeasioXKeHHbIX MPeaMeToB MoAe b KPOBEHOCHOM CH-
cteMbl Yyenoseka. OObACHWUTL, NOYEMY B KanuUANSApax KPOBb TEYET C MEHbLLEN CKOPOCTbIO, YEM
B KPYMHbIX cocynax (aopte, BeHax, aptepusx). [1o 3akoHy BepHynnu o HepaspbIBHOCTU CTpyM
(Bo ckonbko pas ceyeHue cocyda 6osbwe Bo cmosibKo pas CKOPocmos medeHus xudkocmu 8
amom cocyde meHbwe u Haobopom) Hapylwaerca nu dpusmyeckuit 3akoH bepHynnm o Hepas-
PbIBHOCTU CTPYM.

[na obbAcCHEHUA OBUXKEHWA KPOBWU B COCyAax Mo3HakoMumca c 3akoHom Bephynnu. On
eLLe Ha3bIBAETCA 3aKOHOM HENPEPbIBHOM CTPYH.

—
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Yepes pasHble ceyeHus Tpybbl 3a OLHO M TO e BpPeMs MPOXOAAT OfMHaKOBble OObEMbI
»uakoctn. OTtclopa nonydaercs, 4To TaMm, rae ceveHue Tpybbl 6osblue, CKOPOCTb TEYEHUSA KNUA-
KOCTM MeHblle U HaobopoT, TaM, rae cedeHue Tpybbl MeHbLLE, TO TaM CKOPOCTb TEUEHWUSA KU -
KocTu 6onblue. Yem Bosblue CKOPOCTb ABMXKEHWUSA KUAKOCTU, TeM Bosibluee AaBieHWe Npous-
BOAMT KMIAKOCTb Ha CTEHKM COCyAa.

Paccmompum mabauuy.

- Aogwere | Compocre | dasnene
1 Aoprta 20 50 50—150
2 ApTepun 5—10 20—50 80—20
3 ApTepuonsi 0,1—0,5 1—20 50—20
4 Kanunnapsi 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 Tabauubl M NocTapanlTecb OOBACHUTL MOYEMY MPU YMEHbLUEHWUM
AvameTpa CcocyAa CKOPOCTb KPOBM, ABUXKYLLENCS MO HUM yMeHbluaeTcs. [lpotuBopeyar v atn
JaHHble 3akoHy bepHynnu o HepaspbiBHOCTU cTpyu. [Ina npaBunbHOro BbiBOAA NOCMOTPUTE Ha
MOAENb KPOBEHOCHOW CUCTEMbI YENTOBEKa.

B Hoymbyke daHHoU 2pynnsl pasmeuw,aemcs 3akoH bepHynnu, dononHumensHele Bonpocsi

I'Ipe,u,nonaraeMble OTBeTbl: 3aKOH He HapylwaeTCAa TaK KaK 414 OTBeTa Ha 3TOT BOMNpPOC He-
O6XO,EI,I/IMO NMOMHUTb, 4YTO o6u.|,a;| naowanb ce4eHnAa BCeEX KannnnAaApoe HaMHOro 6osnblie yem

nnowanb ce4eHnA aopTbl, BEHbl UJIN apTePUKU, NOITOMY CKOPOCTb KPOBU B KannnnApax MeHb-
we.

3apanue rpynnbl Ne3. HapyweHue KkpoBoobpalieHUA NpyU HaNOXKEHUHU XKryTa.
O6opynoBaHue u marepuanbi

* [lopTatuBHbIM KOMMblOTEP

+ [atumk Temneparypsl

* [lpoyHas HWUTb UK TOHKKUI WHYP AnuHon okono 40—60 cm

Xop 3kcnepumeHTa

1. lMpucTtynaiTe K BbINOJIHEHMIO ONbITa

2. HauunHante peructpaumio aaHHbix. [Ins atoro Haxkmute kHonky CTAPT Ha naHenu u-
CTPYMEHTOB.

3. 3anucbiBanTe gaHHble He meHee 30 c.

4. He npekpawias 3anucu faHHbix, 6bICTpo 1 Tyro obmoTaiTe Aga nanbua (Kaxabli otaesib-
HO, 6OMbLLIOW U yKa3aTesibHbI) HUTKOW.

5. MpogosmkainTe 3anmcb, OTMeYas BHELLUHWE NMPU3HAKK HapyLUeHWs KpoBoobpalleHus (rno-
KpacHeHWe, a 3aTeM W MOCUMHEHWE MOKPOBOB, CHWKEHWE YYyBCTBUTENIbHOCTM) He 6onee
7—10 MUHYT.

6. He npekpawias 3anucu GbICTPO CHUMMUTE HUTKY.

7. Noxautecb ctabunmMsaumm nokasaHuii 4atymMKa U OCTaHOBMTE PErMCTPALMIO HaXKaB KHOM-
Ky cTon.

8. CoxpaHuTe nony4yeHHble faHHbIE HAXKaB KHOMKY COXPaHUTb
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AHanus pesynbratoB

1. PaccmotpuTe rpadvk 1 cpaBHUTe TeMnepaTypy B Ha4ase onbiTa C MUHMMasIbHOMW TeMne-
paTypoW 1 TeMrnepaTypor B KOHLE onbITa.

2. OtmeTbTe Ha rpadmke MOMEHTbI HAJIOXKEHWUS U CHATUS NEePETAXKKU:

Crenaiite BbIBOA O B/IMSIHUM CKOPOCTU ABUXKEHWSA KPOBW MO COCYAAM M TenjoCHabKeHus
OTAE/NbHbIX YacTel Tena B KOTOPbIX NPOTEKAET KPOBb

3apaHue rpynnbl Ne 4. BnusaHue dmsnyeckon Harpysku Ha 4acToTy nynbca U paB-
NeHUA YyenoseKa (B NpeasioXKeHHOM rpynne BblIGMpPaloT TPEHUPOBAHHOIO YeloBEKa M HeTpe-
HUPOBAHHOrO).

Haipgmre 3aBMCMMOCTb 4acTOTbl My/ibCa OT HArpy3KkW YenoBeka C NoMoLbio LMdpoBor na-
6opatopuu M caenante BbIBOA O TOM, KaK 3aBMCUT 4acToTa yAapoB Cepaua npy yBeandyeHuu
(hmanyeckom Harpysku yenoseka.

1. Moakniounte patumk YCC yepes USB noprt k MNK.

2. 3aKkpenuTe AaTyMK Ha NanbLe PyKM.

3. Onpepenute 4ncno yoapos nysibca B CNOKOMHOM COCTOAHWM M AaHHble 3anuliuTe B Ta-
6nuuy.

4. Cpenante 10 npucenaHuii u nokasaHusa sanuwute B Tabnuuy.

5. Cpenaiite 20 npucenaHuii U nokasaHusa 3anuwnTe B Tabnuuy.

Ne onbiTa Yucno npucepanmit YactoTta nynbca
1 0
2 10
3 20

Mo pesynbratam paboThbl caenanTe BbIBOL O TOM, KakK 3aBUMCUT My/ibC YesioBeKa OT msunue-
cko Harpy3ku. MNoctapaintecb 06bACHUTD TaKyto 3aBUCUMOCTb.

Otuyét npeacrasutenen rpynn no npogenaHHon pabore.

B koHLe ypoka MUHU-TecT (No BbibOpy yuuTtens)

TecTupoBaHue

1. PaccMoTpuTe xapaKTep OBWXEHUS cepaua v nogdbepute npaBunbHOE C/I0OBO XapaKTepu-
3ylouiee 370 ABUKeHue?

A) KoHBYnbCUSA B) putMuyHOCTD B) 6ecnopagoyHocTb

2. C nomoLublo Kakoro M3nM4ecKoro 3aKkoHa MOXKHO OObACHWUTb ABMXKEHUE KPOBU B COCY-
nax?

A) Tyka B) bepHynnu B) Apxvumena
3. Yro 3acTaBnserT KpoBb ABUraTbCcs No cocynam?
A) pa3HOCTb faBnieHUA B cocyaax B) pasHocTb BbiCOThI TENA
B) cuna taxectH I rpaeuTaums

4. B kakux cocygax HU3KOe AaBsieHue, No3TOMy nepeaBuXeHUIo KpoBM CnocobCTByIOT Kna-
naHbl?

A) kanunnspbl B) BeHbl B) aptepuun I) BeHynbI
5. B kakoM Kpyre KpoBoobpalleH1si MPOUCXOAMUT HACbILLEHWE KPOBU KUCIOpOAOM?
A) manom B) 6onbLiom B) cpepHem
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3aknoyeHue

Yuutenb 3aBepiaet pabory rpynnbi Ne 1, Ne 2, Ne 3, Ne 4.

MoaBoaMT aHanu3 oueHKK paboTbl rpynb.

Bbickaykute cBOE MHeHMe, YTO NOJSTYYUSIOCh, @ KaKMe BONPOCHI Bbi3BaNIW 3aTPYAHEHUS.
Kakol Bug geatenbHoctu Bol BbibrpaeTe gns pelieHuns sTux TpyaHOCTEN.

Yuyutenb 6uonorum:

Bonpoc 1. Mexay KakvMMu npeameTamMu BO BPEMS BbIMOSHEHMS paboTbl Bbl Habnopanu
CBA3b?

Bonpoc 2. BbickaxkuTe CBOe MHEHME O TOM, MOXHO /i1 U3y4yaTb BMONOrMYecK1e NPoLEeCChl
6e3 1cnosib3oBaHMsA PU3MYECKUX 3aKOHOMEPHOCTEN M (hU3NYECKUX NPUOOPOB.

MNpoaHanusupyiTe BCe BUADbI BaLLeM AeATENbHOCTU HA YPOKe U NpeasioxkuTe TeMy ypoka?
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MNepeueHb TeM yueOHO-UCCNEQ0BaTENILCKOU
U NPOEKTHOU AEeATEe/IbHOCTU LUKOJIbHUKOB

Paspen «PacreHusa u akonorus»

1. BnusiHne «XMBOM» U «MEPTBOW» BOAbI HA POCT U pa3BUTUE PACTEHUN.

2. ApanTtauusa pacTeHuWi K BbICOKMM Temneparypam.

3. Bronorus. PasHoBuaHOCTM MOX0O6pa3HbIX.

4. B Mupe nuwanHUKOB.

5. B3auMHoe BAnsiHMe pacTeHuN.

6. B3anumHbie npucnocobneHns pacTeHnit U HACEKOMbIX.

7. BupoBoi coctae h 0cOBEHHOCTU pacnpoCTpaHeHUs BOAHbIX pacTeHMi o3epa.

8. Bupoeo# coctae pacTuTesIbHOCTU MOEro panoHa.

9. BupoBoi cocTaB TpPaBSAHUCTBIX PACTEHUM, MPOU3PACTAIOWMX OKONO POAHWUKOB MOEro
paroHa.

10. BnusiHue JlyHbl Ha pocT U pa3BuTHE pacTeHUN.

11. BnunsiHne a3oTHbIX yoobpeHuit Ha PpoCT U pa3BUTUE PACTEHUN.

12. BnunsHue a3otHbIx yoobpeHui Ha hopMUpoBaHUE 3e/IEHON MACChl.

13. BnaunaHue aHTMOMOTMKOB Ha BCXOXECTb M POCT pacTeHWM.

14. BnusHue rugporens Ha CKOPOCTb NPOpACTaHUsA CeMSAH PacTeHUH Pa3HOro BereTaumoH-
HOro nepvoga.

15. BnusHuMe 3anacHbIX nNUTaTesbHbIX BELLECTB CEMALONEN HA POCT U pa3BUTME MPOPOCTKA.

16. Bnusaxue noxos Pb2+, Cu2+ n H+ Ha pocT 1 paseutre pacteHui.

17. BnusiHMe MarHUTHOM BOAbl HA XXU3HEAEeATE/IbHOCTb PACTEHWUN.

18. BnusiHMe MoYeBMHbI Ha NpopacTaHMe CeMsH M Noc/eayoLnii POCT NPOPOCTKOB.

19. BnvsHue My3blkM Ha POCT U Pa3BUTUE PacTeHWM.

20. BnusiHve ocBeLLEHHOCTU Ha POCT U pa3BUTUE PACTEHUN.

21. BnuAHue nuTatenbHbIX 3/1€MEHTOB Ha POCTOBbLIE MPOLECCHI PAaCTeHWUM.

22. BnusiHMe no4yBbl Ha POCT U Pa3BUTUE PACTEHUN.

23. BnusHne npopomKUTENbHOCTU OCBELLEHUA Ha ABWXKeHWe nucTbeB Kucnmubl (Oxalex
acetosella).

24. BnusHue pasnnuHbix GUOCTUMYNATOPOB HA BCXOXECTb CalOBbIX PACTEHUM.

25. BnusiHne pas3nuyHbix BUOOB NOYB HA Pa3BUTUE PACTEHWUMN.

26. BnusHue ceeTa, Tenna v BOAbl HA POCT U PA3BUTHE PACTEHUMN.

27. BnusHue cepebpsaHOM BOAbl HA pacTeHUS.

28. BnusiHue cnoB 1 My3biKM Ha POCT U Pa3BUTHE PACTEHUMN.

29. BnusiHMe conHe4YHOro ceeTta M KayecTsa NnoYBbl HA POCT U Pa3BUTHE PACTEHUN.

30. BnunaHue conHeyHoro ceeta Ha npouecc poTocHMHTE3a B pacTEHUAX.

31. BnusiHue tabayHoro gbiMa Ha poOCT pacTeHUM.

32. BogHble pacteHus o3epa.

33. Bozbmu nog 3awumty. Peakue pacteHus.

34. BonwebHble pybaxu U3 KpanuBbl — CKasKa Wan peanbHoCTb?

35. [InkopacTyLime pacteHus B HaLLEeM NUTaHUM.

36. dypmaH — pacrteHue-ybuinua?

37. 3HayeHMe MUHepaNbHOro NUTaHUA AN PACTEHUMN.

38. N3yyeHune BMaoBoro MHoroobpasuns pacteHWi Moero nocénka.

39. UzyyeHne BMAOBOro pa3sHoobpasna TPABAHUCTBIX AUKOPACTYLLMX PACTEHUI NMPULLKOSIb-
HOro y4acTka.

40. N3yyeHne BAUSAHUA NUPaMKUA Ha NpopacTaHne CEMSIH, POCT U pa3BUTUE PACTEHUN.
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41. UN3yyeHue BNMAHUA CBETA HA PaCTeHUS.
42. N3y4yeHne AUTENBHOMO BAUSIHWUA 3N1EKTPOMArHUTHOIO M3/ly4YeHWUs1 BbICOKOBOBTHOM Jn-
HUW 3NEeKTponepeaay Ha Koctpel, 6e30CTbil 1 Nbipei No3ydni.

Paszpen «HenoBek v akonorusa»

1. MNuwesapeHue.

2. MNMuwesaputenbHas cuctemMa U COBPEMEHHOE MUTaHWE LLIKO/IbHUKOB.

3. lNMpoucxoxkpeHue yenoseka.

4. CeppeyHo-cocyaucTble 3abonesaHus.

5. Cepaue v BNMsSHME Ha HEro XMMUYECKUX Npenaparos.

6. Cepaue yenoseka. CtpoeHue cepaua.

1. ®u3mnka cepaua.

8. Cuamckue 6nu3HeLbl.

9. Ckenert yenoseka.

10. CoBepLUEHCTBO YeIOBEYECKOW PYKH.

11.CoH yenogeka.

12. CpaBHuTeNbHasA XapakTepucTMKa paboTbl cepaua YenoBeka U )nBoTHbIx metogom IKI.

13. CrapeHue YenoBeKa v BO3MOXXHOCTb HeccMmepTus.

14. CrpoeHue 1 CBOMCTBA KOCTEW.

15. CrpoeHue v byHKUUK KNETOK.

16. CrpoeHue ckeneta yenoseka. Koctu.

17.TalHa KpacHbIX yLiew.

18. XuMunyeckune anemMeHTbl B OpraHM3mMe YesioBeKa.

19. MNpobnembl coBpemMeHHOW 3KoNorunU. 3abonieBaHUA HeMHMEKLMOHHON NPUPOAbI, CBA-
3aHHble C BAUSHMEM (haKTOPOB OKpy»KatoLen cpeapl.

20. MNpobnembl coBpeMeHHOW 3HAOKPUHOMOrMKU. 3aboneBaHUs 3HOOKPUHHOM CUCTEMbI.
CrpyKTypa 1 pacnpocTpaHEHHOCTb, MpodUaKTUKa.

21.PaumoHanbHoe nutanue. [uetotepanus.

22. CecTpUHCKOM A€N0 B MeAULMHE.

23. CoBpeMeHHas UCTOpUs MeauLMHbl. MeguumHa Hallero peruoHa.

24. CnopT BbICOKMUX OOCTUKEHUWN U €ro B/IMAHWE HA 3[0POBbLE.

25. MopmuposaHue 300poBbe cbeperatoLlei cpefbl B cUCTeMe 0bpasoBaHus.

26. @opMHpoBaHME CUCTEMbI 3HAHUI O 300POBOM 0Opa3e KU3HU Y OQHOK/IACCHUKOB.

27.lLlkona — ocTtpos 6e3onacHocTH.

28. LLlym u ero BnvsiHWe Ha opraHuW3M YyenoBeKa.

29. N3yyeHne MEQOHOCHBIX pacTEHMI OKPECTHOCTEN ropoaa.

lNepe4yeHb AOCTYNHbIX UCTOYHUKOB UH(hOpMaLLUU

B pasgene npeacrasneH CNMCOK KHUM U CCbISIOK Ha CaiTbl, B KOTOPbIX 6osiee noapobHo oc-
BALLEHbl Pa3/IMYHbIE aCNeKTbl pacCMaTPMBAEMbIX BOMPOCOB. MX MOXHO pekoMeHOBaTb Kak
yumuTesnto, Tak M 0byyaembiM, MPOSBUBLUMX MHTEPEC K M3yHaeMoW TeMe.
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pa3paborku. 5—6 knaccobl: y4eb. nocobue ans obuieobpasosar. opraHusaumii / B. B. MNaceu-
HUK. — M.: lNpoceewenue, 2017. lMaceyHuk B. B., Cymamoxur C. B., KanunoBa I. C. Ypoku
6uonornn. 7 Knacc: nocobue gns yuutenein obuieobpasosar. opraHusaumii / nog pea.
B. B. MNaceuHnka. — M.: lNMpoceewexune, 2014.

13. NMaceyHuk B. B., Cymamoxur C. B., KanunoBa I. C., [anoHtok 3. I. Ypoku 6uonoruu.
5—6 knaccbl: nocobue ans yuutenein obuieobpasosar opraHusaumnii / nog pea. B. B. MNMaceu-
HuKka. — M.: MNpoceewenne, 2014.
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[oTOBMMCA K eOMHOMY rocyaapCTBEHHOMY 3K3ameHy: 6uonorus. XXusotHble. — M.: [Opoda,
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Hbin pecypc]: — URL: http: / /fcior.edu.ru/ (aata obpawenus: 10.05.2021).

18. Uudposbie naboparopun Releon [InektponHbin pecypc]: — URL: https:/ /rl.ru/ (na-
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19. Kpymbiit cton: Uudposbie nabopatopuv B COBpeMeHHOW LWKosie [DNEKTPOHHbIN pe-
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