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BeepeHue

OcHaleHune obueobpasoBartesibHbIX LWKO COBPEMEHHbIM aHANOroBbIM M LdpoBbIM 060-
pyAoOBaHWEM sBNAETCA MartepuasnbHoi 6ason peanusaumn MenepanbHOro rocysapCTBEHHOMO
obpazoBaresibHOro cTaHgapTa. ITO OTKPbIBAET HOBbIE BO3MOXHOCTH B YPOUHOW 1 BHEYPOUHOM,
BHEK/IACCHOWM AeATeNIbHOCTU U ABMSIETCS HEOTbEMJIEMbIM YC/IOBUEM (DOPMUPOBAHWUS BbICOKO-
TEXHOIOMMYHOW Cpefdbl LIKOMbl, 6e3 KOTOPOM C/MIOXKHO NpPeAcTaBuUTb He TOSIbKO NpodusibHOE
oby4eHue, HO 1 COBPEeMEeHHbIN obpasoBartesibHbIM npouecc B LesoM. PaspacraeTcsa none e3au-
MOZENCTBUA YYEHUKA U YYUTENs, KOTOPOE PACNpPOCTPAHAETCHA 3a CTeHbl LUKOJbl B peasbHbIM
W BUPTYyanbHbiM counyM. Mcnonb3osaHue yyebHOro oboOpyAoOBaHWA CTAHOBWUTCA CPEACTBOM
obecrneyeHns 3TOro B3aMMOAEUCTBUSA, TeM Bonee B yCloBUAX ODydYeHWUs npeaMmery Ha ymy-
61€HHOM ypOBHE, NpeanosnaraeMom npodununsauuen obyyeHus.

B pamkax HaumoHanbHoro npoekta «Obpa3zoBaHue» CTano BO3MOXHbIM OCHALLEHWE LUKOJI
CoBpeMeHHbIM 0bopyaoBaHUEM LeHTpa «Touka pocTta». BHeapeHue atoro obopynosaHus nos-
BOJISIET Ka4eCTBEHHO M3MeHUTb npouecc obydeHus Guonoruu. MosenseTcsa BO3MOXKHOCTb KOMU-
YECTBEHHbIX Hab/IOAEHWI U OMbITOB A5 NOyYeHUs LOCTOBEPHOM MHopMaumu o Gruonoruye-
CKMX npoueccax u obbekTax. Ha ocHoBe nosyyeHHbIX 3KCNePUMEHTANIbHbLIX AaHHbIX 0bydYaeMble
CMOTYT CaMOCTOATE/NIbHO AefaTb BblBOAbI, 0600WaTh pesynbrarhl, BbiSBAATb 3aKOHOMEPHOCTH,
YTO Ha Hall B354, CNOCOOCTBYET MOBbILLEHWIO MOTUBALIMK OOYUYEHMUS LLUKObHUKOB.

Bbicokass cnoxHocTb paboTbl C COBpeMeHHbIM LMdpPOBbIM, obecneyeHne ero paboTto-
CNocobHOCTH, HEAOCTAaTOYHOCTb METOAMYECKOro obecrneyeHnss — BCE 3TO 3a4acTyto BCTynaeT
B NPOTUBOPEYUE C HEAOCTATOYHOCTbIO MH(DOPMALMOHHBIX M MHCTPYMEHTAJIbHBIX KOMMNETEHLMH
negarora. Pa3spelueHne JaHHOrO KOH(IMKTA BO3MOXHO B NPAKTUYECKON AEeATENbHOCTH, B Bbl-
NOSIHEHWUM LEMOHCTPALMOHHbIX M flabopaTopHbIx paboT, opraHusaummn nabopatopHoro akcne-
PUMEeHTa, B OpraHvW3auuM MPOEKTHOM M y4ebHO-UCCNenoBaTeNIbCKOM AeATeNlbHOCTU obyyato-
wuxca. B npouecce akcnepumeHTanbHon pabotbl yyaiwimecs npuobpeTaloT OnbIT Mo3HaHWSA
peasibHOCTH, SABMSAIOWMINCA BaXKHbIM 3TanoM (OPMUPOBAHUA Yy HUX YyBexaeHui, KoTopble,
B CBOIO OYepefb, COCTaB/AOT OCHOBY Hay4HOro MUMpPOBO33peHus. B To ke Bpems otpabatbiBa-
€Tcs MeToAMKa NOCTAHOBKMW 3KCNepuMeHTa. MIMeHHO noaToMy npeasiiaraemblie B 4aHHOM NMOCO-
61n ypoKu, nabopartopHbie U NMpakTUyeckue paboTbl CHabKeHbl METOAUYECKUM KOMMEHTapU-
eM, MaTpuuen Ans cobCTBEHHOro NpogeCcCcMoHanbHOro NMoUcKa, ANs agantauMu Matepyanos
K YCNIOBUAM KOHKPETHOro obpa3oBarefibHOro yupexaeHus. Tematmka paccMarpuBaeMbliX 3KC-
NEPUMEHTOB, KOJIMYECTBEHHbIX OMbITOB, COOTBETCTBYET CTPYKTYpe NMpUMMepHON obpasoBaresb-
HOM nporpamMmbl nNo 6uonoruun, cogepxkaHuio MefepanbHOro rocyaapcTeeHHoOro obpasosa-
TensbHoro craHgaprta (ProC) ocHoBHoro obuero obpasosaHus.

MocTaBnsemble B LIKO/bI COBPEMEHHbIE CpeacTBa ObOydyeHWs, B paMKax MpoeKTa LEeHTpa
«Touka pocTta», cofep:Kar Kak yKe U3BecTHoe 06opyaoBaHue, Tak U NPUHUMMNUANBHO HOBOE.
Mpexxpe Bcero, 310 uMdposble naboparopun ¢ HabopamMu OATYMKOB, MO3BOJIAIOLLME MPOBO-
OUTb U3MepeHUs (U3NYECKUX, XMMUYECKUX, (DU3MONIOrMYECKUX MapaMeTPOB OKpYy»KaloLen
cpeapl U opraHvM3amMoB. B ocHoBy obpasoBaresibHOM NporpaMmbl 3a/I0XKeHO NPUMEHEHUE Lud-
poBbIX naboparopuit. PaccmoTtpeHHble B MOco6buM OMbITbl NPOLUAM LUMPOKYD anpobauuio.
MHOroneTHss npakTMKa WMCrosib3oBaHUsA LUMMPOBbLIX NabopaTopri U MUKPOCKOMUYECKOMN Tex-
HUKM B LLIKOJIE MOKa3ana, YTo COBPEMEHHbIE TEXHUYECKWE CpeacTBa 0OyyeHMss HOBOro NoKose-
HWS MO3BONAIOT OOUTLCA BbICOKOIO YPOBHS YCBOEHUSA 3HAHWM, (hOPMMUPOBAHMUA NPAKTUYECKNX
HaBbIKOB OMOIOrMYECKUX WCCefOBaHWM, YCTOWYMBOrO pOCTa MO3HABATeNbHOMO WHTepeca
LUKONIbHUKOB M, KaK CIeiCTBMUE BbICOKOrO YPOBHA y4ebHOM MOTUBaLMM.

Hacrosee nocobue npussaHo nomMoyb negaroram B peasiMsaumm obpasoBartesibHbIX Npo-
rpaMm obLLero v JOMOSIHUTENbHOrO 0OPa30BaHUsA, B paspeLlleHUn BO3HUKAIOLWMX TPYAHOCTEN
npu pabote c obopynoBaHMeM LeHTpa «TouKa pocTas.
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Lenb v 3apaum

* peanu3auusi OCHOBHbIX 0b6Lieobpa3oBarenbHbIX MporpaMMm Mo y4yebHbIM npeaMeTam
€CTeCTBeHHO-Hay4yHOW HanpaB/leHHOCTH, B TOM YUCJIe B PaMKax BHEYPOYHOM AeATesIbHO-
cTn obyyatowmxcs;

* paspaboTka U peanusaumsa pPasHOYPOBHEBbIX AOMOHUTENbHbIX 00LWe0bpasoBaTesnbHbIX
NMporpaMm ecTecTBeHHO-Hay4HOW HanpaBNEHHOCTH, @ TAKXKE MHbIX NPOrpamMMm, B TOM YuC-
Ne B KaHWKYNAPHbIA Nepuos;

* BOBJ/IEYEHME YHALLUMXCA U NefarorMyecknux paboTHUKOB B MPOEKTHYIO AEATENbHOCTb;

* opraHu3auusa BHey4yebHOW 0eATeNbHOCTM B KAHUKYISAPHBIM Nepuog, paspaboTka u peanu-
3aUMa COOTBETCTBYIOLMX 0BpasoBaresibHbIX NporpaMm, B TOM Y1ciie 4 narepen, opra-
HM30BaHHbIX 0OPA30BaTe/IbHbIMU OPraHM3aUMAMKU B KAHWUKYAPHbIA Nepuoa;

* MoBbllWeHMe NpodeccuoHanbHOro MacTepcTea neaarorMyecknux paboTHUKOB LieHTpa, pe-
aNU3yoLLMX OCHOBHbIE U AOMOJSHUTE NbHbIE 0bLLe0bpa3oBaTesibHble NPOrpaMMbl.

Cospanue ueHTpa «Touka pocta» npegnosaraeT paseutre obpasosarenbHoM MHGPACTPYK-
Typbl 06LeobpasoBaTensHOM opraHM3aLmm, B TOM YMC/e OCHalleHue obuieobpasoaresibHOM
opraHv3aumu:

* obopynoBaHveM, cpeacTBamu obydYeHUs U BOCMUTAHUSA A5 U3ydYeHUs (B TOM Ynciie IKC-
NnepuvMeHTaNbHOr0) NpPeAMETOB, KypCOB, AMCUMMAWH (MOApynen) ecTecTBEHHO-HAy4YHOM
HanpaB/eHHOCTH MPU peann3auunu OCHOBHbIX 0blieobpasoBaTesibHbIX NMPOrpamMmM M Oo-
MOSIHUTENIbHLIX 0OLLeobpasoBaTenbHbIX NPOrpaMm, B TOM YUCIE ANSA PACLUMPEHUs CO-
AepyKaHusa yuyebHbix npeametos «Pusmka», «Xumusay», «bruonorusy;

» obopymoBaHueM, cpeacTBamMy 0byyYeHUs U BOCNUTAHMA AN peanusauqu nporpamm ao-
NOSIHUTENIbHOro 06pa3oBaHUsA eCTECTBEHHO-HAYYHOM HanpaeieHHOCTeN;

* KOMMbIOTEPHbLIM U MHbIM 06OPYAOBaAHMEM.

MpodunbHbIM KOMMNEKT obopynoBaHMsA MOXeT ObiTb BbibpaH ansa obuweobpaszoBaresibHbIX
opraHv3auui, MMelLWmUX Ha MOMEHT CO3aaHusa LieHTpa «Touka pocta» Habop cpeacte obyye-
HUS U BOCMWUTAHMSA, NOKPbIBAIOWMIA CBOMMU (PYHKLMOHANbHLIMU BO3MOXKHOCTAMM 6a3oBble no-
TpebHOCTU NpH U3yyeHun yuebHbix npeametos «Pusmkar, «Xumusa» u «bronorusy.

MNepeyeHb, MUHUMaNbHO HeobxoaMMble (PyHKLMOHa/bHbIe U TexHWYeckue TpeboBaHua u
MUHMMasIbHOE KONn4YecTBo 060pyaoBaHUs, PACXOAHbIX MaTepuasnos, CPeacTB 00yYeHUs U BOC-
MUTaHUA ON1A OCHALLEHUA LeHTPoB «Touyka pocTas, OnpeaensTCa perMoHanbHbiM KOOpAuHa-
TOPOM C YY4ETOM MPUMEPHOrO NepeyHs 060pPyAOBaHMSA, PACXOAHbIX MaTepranos, CPeacTB 00y-
YEHMS U BOCMUTAHWUA A/ CO34aHWA U obecrneyeHns hyHKLMOHMPOBaHMSA LeHTpoB obpasosa-
HUS €eCTeCTBEHHO-Hay4yHOM HarnpaBneHHOCTM «Touyka pocTa» B 06uieobpasoBaTesibHbIX
OopraHusaumsax, pacnosioXXeHHbIX B CE/IbCKOM MECTHOCTU M MasbiX ropojax.

MpodunbHbIM KOMMNeKT obopyaosaHus obecnednBaeTt achdeKTUBHOE OCTUXKEHWE 0Opa30-
BaTesIbHbIX pe3ynbTatoB obyyaloWwmuMUca no nporpammam ecteCTBeHHO-Hay4YHOWM Hanpas/ieH-
HOCTWU, BO3MOKHOCTb YIlyOIEHHOrO U3yYeHMs OTAeSbHbIX NPeAMEeTOB, B TOM uucne ansa dop-
MUPOBaHWsA M306peTaTeslbCKoro, KPeaTMBHOMO, KPUTUYECKOTO MbILLIEHUS, PAa3BUTUA (YHKLMO-
HaNbHOMW rPaMOTHOCTHM Yy 06YyYaloLMXCA, B TOM YUC/Ie eCTECTBEHHO-HAyYHON U MaTeMaTUYECKOMN.

JKCNepPUMEHT ABNSAETCA MCTOYHUMKOM 3HAHWUM U KPUTEPUEM MX UCTUHHOCTM B HayKe. KoH-
Lenuua coBpeMeHHOro obpasoBaHuUs NOAPa3yMEBAET, YTO B yHeOHOM 3KCMEPUMEHTe BeaylLLyo
POJIb [OIKEH 3aHATb CAMOCTOATENbHbIN UCC/IeA0BATENIbCKMIM YHEHUYECKUIM SKCNEPUMEHT.

CoBpeMeHHble 3KCMepuUMeHTanbHble UCCIeAoBaHus No Buonoruu yxke TpyaHO npeacra-
BUTb 6€3 MCNOMb30BaHWUA HE TONIbKO aHaNoroBbiX, HO U LUGPOBbLIX U3MEPUTENbHbIX MPUOO-
pos. B ®epepanbHoM rocynapcteeHHoMm obpasosaresnbHoM ctaHgapte (PrOC) nponucato,
YTO OOHWM M3 YHMBEPCAsibHbIX Y4ebBHbIX OEeMCTBUM, MPUOOpPETAaeMbIX YHYALUMUCH [OO/HKHO
CTaTb YMeHWe «MpOoBeAeHUs ONbITOB, MPOCTbIX 3KCMEePUMEHTasIbHbIX UCCeA0BaHWUM, NMPAMbIX
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M KOCBEHHbIX U3MEPEHUI C UCMONb30BAHUEM aHANOIOBbIX U LUMDPOBLIX U3MEPUTENbHBIX NPU-
60poB».

YyebHbin 3KCnepuMeHT no 6rMonorumn, NPOBOAUMbIN Ha TPaAULMOHHOM 0bopyaoBaHUM, 6e3
NnpUMeHeHUs LMbpPoBbIX TabopaTopui, He MOXKET NO3BOJIUTL B MOJIHOW Mepe PeLLMTbL BCe 3aaa-
YU B COBPEMEHHOM LUKOJe. TO CBA3AHO C PALOM MPUYUH:

* TPagMUMOHHOE LIKONbHOE 0BopyaoBaHUE U3-3a OrPaHUYEHUS TEXHUYECKUX BO3MOXKHO-

CTeW He NO3BOJIAET NPOBOAUTb MHOTME KOJIMYECTBEHHbIE UCC/IEJOBaHMS;

* OJIMTEIbHOCTb NPOBeAeHMs BUONOrMYECKUX UCCIefOBaHWM He Bcerda

* corlacyercs C ASIMTENIbHOCTbIO YY4eBHbIX 3aHATUIA;

* BO3MOXHOCTb NPOBEAEHUS MHOMMX UCCNeA0OBaHMIM OrpaHUYMBaeTCs TpeboBaHUAMMU Tex-
HWUKKW Ge30nacHOCTH U ap.

Undposas naboparopus NoOMHOCTbLIO MEHAET METOAUKY U COAEP’KaHUE IKCMepuMeEHTasb-
HOW AEeATeNbHOCTU WM peluaeT BbiluenepeyncsieHHble npobnemsl. LLIMpokui cnekTp patyvkos
NO3BO/AIOT YYaLLMMCA 3HAKOMUTLCA C NapamMeTpamu BMOIOrMYecKoro sKCnepMMeHTa He ToMb-
KO Ha KayeCTBEHHOM, HO U Ha KosnMyecTBeHHOM yposHe. Lindposas naboparopus nossonser
BECTW AJIUTENbHbIV 3KCMEPUMEHT JaXke B OTCYTCTBUM IKCNEPUMEHTATOpa, a YacToTa UX u3amepe-
HWM HenoABMacTHA YesIOBEYECKOMY BOCMPUATHIO.

B npouecce dopMupoBaHUs 3KCNEPUMEHTasIbHbIX YMEHMI yyeHUK obydyaetcs npencras-
NATb MHGOpMaLMio 06 UCCNeaoBaHWKU B YETbIPEX BUAAX:

* B BepbanbHOM: OMUCbIBaTb 3KCMEPUMEHT, CO3A4aBaTh C/IOBECHYIO MOAE/b SKCNEPUMEHTA,

(b1KcHpoBaTh BHUMAHUE Ha U3MEPSAEMbIX BEJIMYMHAX, TEPMUHOJIOTUM;

* B TabSIMYHOM: 3aMONHATb TAbNAWLBI JAHHbIX, NEXKALLMX B OCHOBE NMOCTPOEHUs rpaduKos
(Npv 3TOM y yyalLMXCA BO3HMKAET NePBUMYHOE NpeAcTaB/ieHre O MacwTabax BennymH);

* B rpadMyecKoMm: CTPOUTb rpacmKu No TabaMyHbIM AAHHBIM, YTO AAET BO3MOXHOCTb nepe-
X042 K BbIABUXKEHUIO TMMNOTE3 O XapaKTepe 3aBUCMMOCTU MeXAy BeNUYMHaMu (npy 3Tom
y4yuTeNlb NMOKasbiBaeT NPeUMyLLECTBO B BM3yasM3aLuun 3aBUCUMOCTEN MeXAY BelnyuHa-
MM, HAmAAHOCTb U MHOFOMEPHOCTb); B BUAE MaTeMaTUYECKMX YPaBHEHUI: AaBaTb marte-
MaTUYeCcKoe onucaHuWe B3aMMOCBA3M BE/IMYMH, MaTeMaTMyeckoe obobuieHue.

* (opmMrpoBaHMe UCCNeaoBaTENbCKUX YMEHMI yYaLMXCA, KOTOpble BblipaXkarloTcs B cieay-
OUX OENUCTBUSAX:

1. onpepenexne npobnembl;

2. NOCTaHOBKA MCCef0BaTeIbCKON 3aauu;

3. nnaHMpoBaHMWe peLleHns 3a4auu;

4. nocTpoeHue Moaeneu;

5. BblgBWXKEHMWE TMMNOTES;

6. aKcnepuMeHTanbHas NpoBepKa runoTes;

7. aHanu3 faHHbIX 3KCMEPUMEHTOB UKW HAONOAEHWI;
8. ¢opmynmMpoBaHue BbIBOAOB.

MocnegHue roapl y yvawmxcs HabnogaeTcs HWM3Kas MOTUBALMA M3YYEHWUS eCTeCTBEH-
HO-HAYYHbIX AUCLMMIMH U KaK CNeCTBME NafeHue KayecTea obpas3oBaHus.

MocTaBnseMmble B LIKOJbl COBPEMEHHblE CPeacTBa 0byyYeHus, B paMKax npoeKTa « Touka po-
CTa», COAep’KaT KaK y)Xe XOopowo u3secTtHoe obopymoBaHue, TaK U MPUHLMMIMAIBHO HOBOE.
3710 undposbie nabopatopun U AaT4MKOBbIE cUcTeMbl. B ocHoBy obpasoBarensHoi nporpam-
Mbl 3a/10KEHO NMpUMeHeHWe UMdpoBbIX nabopatopui. TematMka npeasioXKeHHbIX IKCNepUMeH-
TOB, KOJIMYECTBEHHbIX OMbITOB, COOTBETCTBYET CTPYKType NpUMepHoi obpasosartesibHoW npo-
rpamMmbl no 6Guonoruun, copepxaHvio MeaepanbHOro rocyAapcTBEHHOro 0bpasoBaTesibHOro
ctangapta (ProC) ocHoeHoro obuiero obpaszosaHus.

PaccmoTpeHHble B Nocobum onbiTbl NPOLWWAN LWXPOKYO anpobaumio. MHoronetHsas npaktu-
Ka MCNonb30BaHMA XMMUYeckux npubopos, LIJT B WwKone nokasana, YTo COBpPEMEHHbIE TEXHU-
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yeckue cpefcTBa 0by4eHWss HOBOro MOKOJIEHWS NO3BOJAIOT AOOUTHCA BbICOKOrO YPOBHS YCBO-
eHus y4yebHOro marepuana, yCTOMYMBOro pocTa No3HABaTE/IbHOrO MHTEPECA LWKOJIbHUKOB, T.e.
npeogoneTb Te NpobseMbl, O KOTOPbIX TaK MHOTO FOBOPAT, KOrAa peyb 3aXOAMT O COBPEMEH-
HOM LLKOJIbBHOM B1onornyeckom obpasoBaHU.

IaHHoe MeToamueckoe nocobue anpecoBaHO yuuTensm GMonoruu , KotTopble peasiusyior
obpa3zoBaresibHble NPOrpammbl C UCNoNb3oBaHWeM obopynoBaHusa «Touka pocTas.
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TOUYKA !'POCTA EMOJIOrUA
OCHOBHbIe MOHATUA U TepMMHbI

IPABOMY RN

B MeToamuyeckomM nocobum MCnonb3yoTcs cieaytoLime NOHATUA U TEPMUHDI:

«TouKa pocTta» — KOMMEKT y4ebHOro obopyaoBaHUS AETCKOro TeEXHOMapKa, Matepu-
anbHasA 6asa a4na co3faHus MHHOBALMOHHOM 0Opa3oBaresibHOW cpefbl B KOTOPOM hop-
MUPYETCA U pa3BMBaEeTCA M300peTaTenbcKoe, KpeaTMBHOE U KPUTMYECKOE MbllusieHue
obyuatoLmxcs.

Uudpoeasa (komnbloTepHasa) naboparopua — KoMMekT yuebHoro obopynosarus,
BKJ/IOYAIOLNIA U3MEPUTENbHBIM BOK, MHTEPdENC KOTOPOro noseonser obecneynBatb
CBSA3b C PErMCTPATOPOM AAaHHbIX, U HAOOP AATYMKOB, PErMCTPUPYIOLMX 3HAYEHUS pa3-
NINYHBIX (PU3NYECKUX BENTUYMH.

MporpammHoe o6ecneuyeHue Releon Lite (MO Releon) — nporpamMmmHoe obecne-
yeHue, MocTaenseMoe B cocTaee LudpoBoi naboparopuu, obecneuunBatollee paboty
[ATYMKOB, COXPaHeHHWe U NepBUYHYIO 0OPabOTKy MOMyYEHHbIX AAHHbIX.

MynbTupatuMk — uubpoBOM [aTyvK, NO3BONSAIOWMM BECTU OLHOBPEMEHHO Y4YET
HEeCKOJIbKUX NMoKa3aTesiei oKpy»KatoLLen cpelbl U pU3MONorMieckux nokasarenemn opra-
HM3Ma YesioBeka.

MoHopaTtunk — undpoBoM AaTumK, NO3BONAIOLMIA BECTU OLHOBPEMEHHO YYET TONIbKO
OJHOTO MOKa3atesisi OKpYy)KatoLLel cpeapl v hM3nonorMyeckoro nokasarens opraHms-
Ma YesioBeKa.

Pernctpatop paHHbIX — 3/1eKTPOHHOE YCTPOWMCTBO (MHTEpaKTWBHAsA AOCKa, nepco-
HaNbHbIM KOMMbIOTEP, HOYTOYK, NAaHLIeT, MOOWUbHbIN TenedoH, NoAAePKMBAIOLLME Pa-
6oty MO Releon.

JlormpoBaHue — pexkum pabotbl undposor naboparopuu, Npu KOTOPOM AATYMUK pa-
6oTaet 6e3 peructparopa faHHbIX, C BO3MOXKHOCTbIO MOC/eAyIOLLeN 3arpy3Ku pesynbTa-
TOB U3MEPEHUI B MAMATb perucrparopa AaHHbIX.

CeA3Ka AaTYUKOB — peXUM paboTbl LM poBoKn nabopatopuu, NpM KOTOPOM Ha 3Kpa-
He perucrTpatopa AaHHbIX rpacuyecku oTobparkaeTcs pabota OAHOBPEMEHHO ABYX U
6onee NOAKNOYEHHbIX LMDPOBbIX AATYMKOB.

KpaTkoe onucaHue noaxonoB K CTPYKTYpPUPOBaHUIO MaTepuUasioB

B obpa3zoBarenibHOM Nporpamme npeacTaBfieHbl Ceaylolmne pasgenb:

1. MeTogabl uccneposaHuii B GUOAOrUMN.

2. boraHuka.

3. 3oonorus.

4. AHatomusa u hM3MONOrnsa YenoBekKa.

5. Uutonorus.

6. leHeTuKa.

1. Jkonorus.

[aHHble pasgesnbl BbibpaHbl C y4ETOM HaMbonee LWMPOKUX BO3MOXKHOCTEN MO NMPUMEHEHMIO
obopyaoBaHua LeHTpa «TouKa pocTas Kak Ans npoeeaeHus nabopartopHbix pabor, Tak 1 ans
LEMOHCTPaLMOHHOro 3KkcrnepumeHTa. Kpome toro, nepeuncneHHble pasgensl obnagator Hau-
60/bLUMM MOTEHLMANIOM A1 OPraHM3aumMu MPOEKTHOM M UCCNeOoBaTe/IbCKON AeATe/IbHOCTH
obyuvatowmxcs. buonorvueckoe HabnogeHne U 3KcnepuMeHT NpoBoasTcsa B opme nabopa-
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TOPHbIX U AEMOHCTpauui. JleMOHCTpaLMOHHbIN 3KCNEPUMEHT NPOBOAMUTCA B CNefyowmnx Cny-
yasx:

1. MMetoLLeeCA B HANIMYMKU KONIMYECTBO NPUOOPOB M LUMDPOBLIX AATYMKOB HE NO3BOAET Op-

raHM3oBaTb MHAUBUAYAsIbHYIO, NAPHYIO MK FPYMNoBYyto nabopaTtopHyio pabory;

2. 3KCNepuMeHT UMeeT HebObLLYIO MPOAOIKUTENBHOCTb M CIIOXKHOCTb U BXOAMT B CTPYKTY-

Py ypoKa.

[na nsyyeHuns npeameta «bronorua» Ha atane ocHoBHOro obuiero ob6paszosaHUs OTBOAUT-
ca 280 vacos:

5 knacc — 35 yacos;

6 knacc — 35 yacos;

7 knacc — 70 vacos;

8 knacc — 70 yacos;

9 knacc — 70 vacos.

HaHHas obpasosarenbHas nporpamma obecrneynsaeT co3HaTe/lbHOE YCBOEHME YYalUMUCS
BaYKHEMLUMX BUOMOrMYECKUX MOHATUI, 3aKOHOB U TeOPUK, hOpPMMPYET NpeacTaB/ieHne O Pou
61OSIOrMK B MNO3HAHUM YKMBOTO MUpA U B XXM3HKU yenoseka. OCHOBHOe BHMMaHWe yaensercs
CYLLHOCTU BUMONOTUYECKUX SIBMIEHWI, NPOLECCOB M METOAAM UX U3YyHEeHMUS.

CTpyKTypa npefcTtaBfieHHbIX B JaHHOM METOAMYECKOM NOoCcobumM nnaHoB ypoKos 1 nabopa-
TOPHbIX paboT oTparkaeTca NoCneaoBaTe/IbHOCTb M3yYeHUs U copepykaHusa buonormun B 5—9
Knaccax.

B 5—7 knaccax yvalimecs y3HaloT, YeM XKMBas NPUPOAA OT/IMHAETCA OT HEXMBOW; Mosyya-
lOT 0bLLMe NpeacTaBeHnUsa O CTPYKType BMOIOrMyeckon HayKku, eé CTOpMK U MeTodax Uccie-
[OBaHWA, LAPCTBaX »KMBbIX OPraHU3MOB, Cpeaax obuTaHWsA OpraHM3MOB, HPABCTBEHHbIX HOP-
Max W MPUHUMNAX OTHOLLEHUA K npupode. YJyalimMecs nonyyarT CBeleHUs O KNeTKe, TKaHAX U
opraHax, O NpoLeccax *XU3HeaeAaTelbHOCTU OPraHM3MoB, 06 YCIOBUAX YKU3HM U pa3Hoobpa-
3UM JKMBOW MPUPOAbI, @ TaKXKE O CTPOEHUM, KUIHEAEATENIbHOCTU M MHOroobpasun Baktepui,
rpMbOB, PacTEHWUI U )KUBOTHbIX.

OcHoBHOe copepkaHue Kypca 8 knacca HamnpaefieHo Ha (hOpPMUPOBAHUE Yy OOyYaroLLMXCS
3HaHWM U YMeHWI B 061aCTM OCHOB aHaTOMMUK, (PU3MONOTUK U FTUTMEHDI YeIOBEKa, peanm3aLumm
YCTaHOBOK Ha 340poBbii 06pas xu3Hu. CogepikaHue Kypca OpMEHTUPOBAHO Ha yrnybreHue u
pacliMpeHne 3HaHW, 0ByyaloLLMXCA O NPOABJEHUN B OPraHU3Me YesIOBEKA OCHOBHbIX YKWU3-
HEHHbIX CBOWCTB, MepBOHaYasbHble NPeaCcTaBleHUs O KOTOpbIX Obinu nonyyeHbl B 5—7 knac-
cax.

OcHoBHoe copepykaHue Kypca buonoruun 9 knacca nocBALLEHO OCHOBaM obLei 6Guosoruu.
OHo HanpaeneHo Ha 0606LLeHe OOLIMPHBIX PAKTUYECKUX 3HAHUI M CMeLMasbHbIX NpaKTuye-
CKUX YMeHMWI, ChOPMUPOBAHHBIX B NPeblayLLMX Klaccax, TeCHO CBA3aHO C pa3suTeM buono-
FMYECKOW HayKu B LIE/IOM U XapaKTepu3yeT COBPEMEHHbIN YPOBEHb €€ pa3BUTUA.

OfHMM M3 OCHOBHbIX MPUHLMMOB MOCTPOEHMS MPOrpamMMbl ABNAETCA MPUHUMN LOCTYMHO-
CTU. JKCnepuMeHTaslbHble AaHHbIE, NOJyYeHHbIE YHaLLMMUCA NPU BbINONHEHWU KOJIMYECTBEH-
HbIX OMbITOB, MO3BOJIAIOT YYaLLMMCA CaMOCTOATE/NbHO AeNaTb BbiBOAbI, BbISABNATb 3aKOHOMEpP-
HocTu. Moaxodbl, 3an0XKeHHble B COAEpPXKaHWe NporpamMMbl Kypca, co3faloT HeobxoauMble
YCNOBUA AN CUCTEMHOIO YCBOEHMS YYalMMUCS OCHOB Hayku, ans obecrnedyeHus passuBalo-
LLLEero U BOCMUTLIBAIOLLErO BO3AEUCTBUA OOy4eHUs Ha JIMYHOCTbL ydauierocs. Dopmupyemble
3HaHWA LOMKHbI CTaTb OCHOBOW CUCTEMbI YOEXKAEHUI LLIKOMbHUKA, SAPOM €ro Hay4Horo MMpo-
BO33peHMUs.
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OnucaHne matepuanbHO-TEXHUYECKOMU 6as3bl
LeHTpa «Touka pocTa», UCNOJIb3yeMOro
ANA peanu3auun obpasoBaresibHbIX NPOrpamMMm
B paMKax npenogaBaHUA OMO/IOrUMU U 3KONTOrUNU

MarepuanbHo-TexHUYecKas 6asa ueHTpa «Touka pocTa» BKIo4YaeT B cebsa undposbie na-
6opatopun, Habopbl Knaccuyeckoro obopyaoBaHua Anis nposeaeHns Guonormyeckoro npak-
TUKYMa, B TOM YMCJI€ C UCMOIb30BAHMEM MMUKPOCKOMOB. YYMUTbiBAs NPAKTUYECKUIM OMbIT Npu-
MeHeHUs AaHHOoro obopyaoBaHMs Ha ypoKax GUMONOrMK U B NPOEKTHO-UCCea0BaTENIbCKON fe-
ATENIbHOCTM, ChOeflaH OCHOBHOW aKLEHT Ha OnucaHuM UuMdpPoBbIX nabopatopuit U UX
BO3MOXHOCTAX. [1pn 3ToM umdposblie naboparopuun B Komnnektauun «buonorus», «kono-
rus», OUanonorns» coaepiKar Kak MHAMBUAYasbHblE ATYMKK, TaK U nosBTOpsAtoLmMecs (Taban. 1).
HassaHua nocnegHux B npueenéHHon Tabnuue BbiaeneHbl KypcueoM. Hannune nogobHbix no-
BTOPAIOLLMXCA AATYMKOB pacLUMpPsAET BO3MOXKHOCTU nejarora no opraHvsauuun naboparopHoro
MpaKkTUKyma.

Ta6bnuua 1
Darumku undpoebix naboparopuit no 6uonormum, aKonoruu u pusnonorumn
Nen/n Buonorusa dkonorusa ®Dusmonorus
1 BnaxHocmu 8o39yxa BnaxHocmu 8039yxa ApTepuanbHoro faBneHus
2 InekmponpoBodumocmu InekmponpoBodumocmu MNynbca
3 OcBewéHHocmu OcBewéHHocmu OcBewéHHocmu
4 pH pH pH
5 Temnepamypel okpy»xato- Temnepamypel okpy»xaio- Temnepamypel mena
weli cpedsl wel cpedsl

6 HuTpat-MoHos YacToTtbl gblxaHu1A
7 Xnopva-1oHoB YckopeHus
8 3ByKa JKIr
9 BnakHocTu nousbl Cunbl (apromeTp)
10 Kucnopoga
11 OnTtunyeckoi nnotHoctu 525

HM (KonopumeTp)
12 OnTuyeckoit nnotHoctn 470

HM (KoslopuMeTp)
13 MyTHoCTH (TypbuammeTp)
14 Okwcu ymepoga

,u,aT‘-WIKVI 1 oonosHUTeNibHble MaTepuanbl (I'IepeXO,D,HVIKM, 4YyBCTBUTE/IbHbIE 2/1€MEHTbI, METO-
And4ecKne marepuasbl, 3apAagHoe yCTpOl)’ICTBO n ,D,p) KOMMJIEKTYIOTCA B KOpO6KM"-IeMO,EI,aHbI.
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Puc. 1. Undposas nabopatopus

Huke paHa KpaTkas xapaKTepucTMKa LM(POBbIX AAaTYMKOB, MPUBELEHbI BbiABIEHHbIE HA
NpaKTUKe TEXHONOrMYECKMe OCOBEHHOCTH NpuUMeHeHus. YUY€t 3Tux ocobeHHOCTeN NO3BOMUT
NpaBuWIbHO MCMOJb30BaTb AATYMKMK U NPOLANIUTL CPOK UX CNYXKObI.

B komnnekTte umdposbix nabopatopuit coaepKatcs MynbTUAATYMKU U MOHOLATUUKM.

MynbTMaaTiMK No 3KOMOrMK NO3BONSAET U3MEpPATb Crefytoume nokasatesn: BOLOPOLHbIM
noKasareslb BOAHbIX Cpef, KOHLEHTPauuu HUTPAT-MOHOB M XJIOPUA-WUOHOB, 3/1EKTPONPOBOA-
HOCTb, BJTAYKHOCTb, OCBELLEHHOCTb, TEMMNEPATYPY OKpY)KaloLlen cpenbl, TeMnepaTypy pacTBo-
pOB, PacCTBOPOB M TBEPAbIX Ten (puc. 2).

Puc. 2. Mynbtnpatumk no akonoruu. O6o3HadeHre pasbEMOB M TEXHONOMMYECKUX OTBEPCTUI:
1 — ocBeLEHHOCTb, 2 — OTHOCUTENbHAS BNAXXHOCTb BO34yXa, 3 — TeMneparypa OKpyKaio-
wewn cpeppl, 4 — TeMnepartypa pacTBopoB, 5 — HUTpAT-UOHbI, 6 — xnopua-moHel, 7 — pH,

8 — anekTponpoBoAHOCTb
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MynbTpaaTyMk no hranosiorMn No3BONSET ONPenensATb apTepuanbHOe AAB/EHUE, NYJbC,
Temneparypy Tena, 4actoTy AblXxaHWs, YCKopeHue asuxkeHus (puc 3).

3

2
4

Puc. 3. Mynstrgaruvk no dpusmonorun. O6o3HayeHne pasbEMOB U TEXHOMOrMYECKUX OTBEP-
ctun: 1 — Temnpeparypa Tena, 2 — nynbc, 3 — 4YacToTa AblXaHusA (HAAEeT CbEMHbBIA MYHALUTYK)

1PABQYHUK

O6wasn xapakTepucTuKa LG poBbIX AATYUKOB

Jatunku pmu3nMyeckux napaMmeTpoB OKpYyKatoLen cpeabl

JaTtuuk BRa)KHOCTU Bo3Ayxa — MNpefHa3HayeH A/ U3MEPEHUs OTHOCWUTENbHOM
BNAXXHOCTU BO3ayxa. [lnanasoH namepenus snaxHoctu: ot 0 go 100 %. Paspelerue no
snaxHoctu: 0,1 %. Bpems yctaHosnenus curHana: 17 c.

JaTunK BNa>KHOCTU NOYBbI — MNpefHa3HaYeH A5l U3MEepPeHUs CTEMEHU YBIAXKHEHUS
MOYBbI, BbIPAXXEHHOW B NpoueHTax. MprMMeHseTca B arpo3KoIOrMYeCcKUX U CeNbCKOXO-
3AMUCTBEHHbIX UCCNeAOBaHUSAX.

Puc. 4. latymKk Bna)HOCTU NOYBbI
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p,aT‘WIK ANNEKTPONPOBOAUMOCTU — NpegHa3HadYeH anAa perucrtpauumn m namMepeHuA
yp,eanoﬁ ANIEKTPONPOBOOAHOCTU XKXUOKUX Cpen, B TOM 4YUC/i€ U BOOHbLIX PaCTBOPOB Be-
LecTB. anIMeHFIeTCFI Nnpn U3y4€HUN XapaKTePUCTUK BOOHbIX paCTBOpPOB, B TOM 4ucie
MOYBEHHDbIX BbITAXKEK.

Puc. 5. [latuvKn 3neKTponpoBOAUMOCTH

JaTunk oCcBeWwEHHOCTU — U3MEPSET YPOBEHb OCBELLLEHHOCTU M 061adaeT CrekTpasib-
HOW YYBCTBUTENIbHOCTbIO B/IM3KOMN K UyBCTBUTE/IbHOCTM Ye/IOBEYECKOrO Masa. [uanasoH
usmepenus: ot 0 go 188 000 nk. OTHocuTenbHaa norpewwHocTb: 15 %. [lnanasoH pabo-
yux anmH BonH: ot 350 go 780 HM. TexHonorMyeckme ocCOBEHHOCTU: YyBCTBUTENEH K
Hanpae/IeHUIO HA UCTOYHUK CBeTa.

[JaTuuk Temnepartypbl OKpy)Kalowen cpeabl — U3MepsAeT TeMnepaTypy BO3ayLu-
HOM cpepbl. [laTynK OCHALLEH BbIHOCHBIM U FrepMETUYHbIM TEMMNEpPaTypHbIM 30HAOM,
yCTOMuMBbIM K nabopaTtopHbiM peareHtam. [uana3oH namepenuin ot —40 go +180 °C.
TexHonornyeckne ocobeHHOCTU: ANA NOJyYeHUs AOCTOBEPHbIX AAHHbIX BECb 30H.A
LOMXEH HaxoOUTbCS B U3MepsieMOM cpepne, B NMPOTUBOMOJIOXKHOM Cjlydyae BO3HUKaeT
3HauyuTesIbHaA NOrpeLHOCTb M3-3a Tensionepenayy no MeTaaiMyeckomy 30HAy U pac-
cenBaHMU NMOO NOMMOLLEHUN SHEPrUKU B TOM MECTe, IAe OH He HaxOaMTCA B U3Mepsie-
MOW cpege.

JaTunk TemnepaTtypbl pacTBOpPOB — W3MepseT TeMmrnepatypy pacTBOPOB WU Cbiny-
yux Ten. OcHaleH BbIHOCHbIM U FrepPMETUYHbIM TEMNEPATYPHbIM 30HAOM, YCTOMUYUBbLIM
K nabopatopHbiM peareHTam (puc. 6). lnanason nameperuit ot —40 po +180 °C. Tex-
HONMOrMYeckne OCOBEHHOCTM: AN MONYyYeHUs OOCTOBEPHbIX AAHHbIX BECb 30HA
LOJMIKEH HaxoOMUTbCS B U3MEPSEMOM cpeae, B NPOTMBOMOJIOKHOM C/lydyae BO3HUKaeT
3HauyuTesIbHaA NOrpeLHOCTb M3-3a Tersionepenaym no MeTaaiMyecKkomy 30HAy U pac-
cenBaHuM NM6HO MOrNOLLEHUN SHEPTUKU B TOM MECTe, e OH He HaxoAWTCA B U3Mepsie-
MoM cpege.
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Puc. 6. [latunk Temneparypbl pacTBOpOB

JaTtuMK TeMneparypbl TEpMONapHbIi NpefHa3Ha4yeH A1s U3MepeHUs TeMneparyp Ao
900. Ucnonb3yetcs npu BbINOSHEHUU PabOT, CBA3aHHbLIX C M3MEPEHMEM Temneparyp
NNaBNEHUS U PA3NIOXKEHUS BELLECTB, a TaKXXe A1 U3MEPEHUSA TeMMepaTypbl B 3K30Tep-
MMUYECKMUX MpoLieccax.

JlaTuukK 3ByKa — M3MepsieT YpOBEHb LYMOB B OKpPY’KaloLLLen cpefe U Npy OLeHKe Ly-
mMonoroLalowmx nsonatopos. uHamuyeckuit guanasoH: ot 30 go 130 gb. YacTtoTHbIN
ananasoH: ot 50 My go 8 kM. Paspewenue: 0,1 obA (akyctnyeckue peunbensbl). TexHo-
Nornyeckne 0COBEHHOCTH: JaTUMK YYBCTBUTENIEH K PE3KUM 3BYKaM, KOTOpPble MOTYT AaTb
3aBbILUEHHbIE pPe3ysibTaTbl U3MEPEHUM.

Puc. 7. [latuuk 3BYyKa

JaTtuuK onTU4YeCcKon NJIOTHOCTU (KOJIOPUMETP) — npefHasHayeH A/s U3MepeHus
ONTUYECKOM MJIOTHOCTU PaCcTBOPOB Ha 3a4aHHOM ANMHE BOJIHbI (MU3MEPSET KOIMYECTBO
NponycKaemMoro cBeTa 4Yepes uccsieayemMblii pacTBop Npu onpeneneHHon anuHe BOMHbI).
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B KoMNneKT BXOAAT fATYUKM C Pa3fIMHHOM AJIMHOWM BOJIH MNOMYNPOBOAHUKOBBIX UCTOYHM-
KoB cBeTa: 465 1 525 HM. [lnanazoH nsmepeHus koagduuneHTa NnponyckaHns ceeta: ot
0 no 100 %. PazpelueHune npu nsmepenunmn koadduumenta nponyckanus: 0,1 %. Ouana-
30H M3MepeHus ontudyeckor nnotHoctu: oT 0 go 2 D. PaspelseHve npu mamepeHuu
ontuyeckom nnotHoctu: 0,01 D. AnuHa ontuyeckoro nyTu kioseTbl: 10 Mm. O6bEM KioBe-
Tbl: 4 Mn. TexHoMoOrMYeckne 0CobeHHOCTH: TpebyeTCs XOPOLLO MPOMbIBAThL KIOBETY AJ1s
uccnefyemoro pacTteopa.

Puc. 8. latumku myTHOCTH (CneBa), onTUYECKOM NAOTHOCTH Ha 465 HM (B LeHTpe)
n 525 Hm (cnpaea)

Jatumuk myTHOCTH (TypbuamMeTp) — onpeaenser MyTHOCTb pacTBopa B MHdpakpac-
HOM AManasoHe CBeTa Ha OCHOBaHWW M3MEPEeHUS MHTEHCMBHOCTW CBETOBOrO MOTOKa
paccesHHOro YacTuLamu, B3BELLEHHbIMWU B KOHTPO/IMPYEMOM pacTBope. [lManasoH us-
mepenus: ot 0 go 200 NTU (Nephelometric Turbidity Units — HecdenomeTtpuueckue
eavHuUbl MyTHOCTH). Paspewenue: 1 NTU. InvHa BonHbl uctoyHuka ceeta: 940 HM. Tex-
HoMornyeckne ocobeHHocTH: TpebyeTca XOPOLLO NMPOMbIBATb KIOBETY A/ UCCNeayemMo-
ro pacteopa.
JaTuMku XMMUYECKMX NapaMeTpPoB OKpY)KaloLeil cpeabl

Oatumk pH — npenHasHayeH gns M3MepeHWs BOOAOPOAHOrO MoOKasaTtens B BOAHbIX
pactBopax (puc. 9 ). AunanasoH usmepenusa pH: ot 0 go 14. Paspewenune: 0,01 pH.
IuanasoH pabounx temneparyp: ot 10 go 80 °C. [lniMHa M3MepUTENbHOIO 3NEKTPOAA:
140 mm. Ucnonb3yetca ans usMepeHUs BOLOPOAHOrO NoKasartess BOAHbIX pacTBOPOB, B
Pa3/IMYHbIX MCCEeAOBaHMAX OObEKTOB OKpYXKaloLLLen cpespbl.

TexHoNnornyeckne 0cobeHHOCTH:

1) crabunusaumsa nokasaHuWi HacTynaet B TeyeHue oT 2 o 7 MUH (3TO BpeMsa OQHOro U3Me-
peHus);

2) nepepn M3MepeHWEM U Nnocsie Hero HeobXxoauMo NPOMbIBaThb B AUCTUIMPOBAHHOM BOAE,
yTobbl He cOunack KannMbpoeka;

3) B HWXXHEW YacTu 3N1eKTPOoAA HAXOAUTCA CTEK/SHHbIM WapUK, YyBCTBUTESIbHBIM K yaapam,
yTO TPebyeT OCTOPOXKHOCTH B 0OpaLLEHWHU;

4) npu xpaHeHuH 0BsA3aTEIbLHO NOMELLLATD HUXKHIOKO YaCTb 3/IEKTPOAA B CreLmasbHbli BioKc
(scTaBnsieTcs yepes OoTBEPCTHE B KPbiLLKe OloKca);

5) B 6toKce BCcerga Ao/mKeH ObITb TPEXMOMAPHBIA PACTBOP X/IOpUAA HaTpus, crieayeT 3apa-
Hee NMo3aboTWTbCA O 3anace pacTBopa, T.K. OH HEMHOTO MPOJIMBAETCA MPU U3BIEYEHUH
3M1eKTPOAA, B CyXOM BIOKCE 3/IEKTPOA CKOPO BbIMAET U3 CTPOS.
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Puc. 9. CHaps»KeHHbIM MyNbTMAATYMK MO IKONOTUK
O603HaveHus: 1 — wyn gatymka 31eKTponpoBoaAMMOCTH, 2 — wyn gatymka pH, 3 — anek-
TPOA CpaBHeHus, 4 — wyn AaTtynKa Temneparypbl, 5 — 3almMTHble Konnadku (CHATbI)

IPABOYMHANE
JaT4yuK HUTPAT-MOHOB — MO3BONIAET U3MEPSATb KOHLLEHTPALMIO HUTPAT- MOHOB
B uccneayemom pacteope. [uanasoH namepenus: or 2x10% go 0,2 monb/n. Pabounii
avanasoH pH: ot 0 go 12 egunuy pH TexHonornyeckne ocobeHHoCTU: cTabunmsaums
MoKasaHWW HacTynaeT B TeyeHue oT 2 MuH. [1pegHa3HayveH ANs KOIMYeCTBEHHOMO onpe-
LEe/IeHUs HUTPATOB B Pa3/iMYHbIX OObeKTax OKpY)KaloLLen cpeabl: BO4e, OBOLWAX, MpyK-
Tax, KONbacHbIX U3LENUAX U T.4.
JaTuuK XxNopua-UOHOB — C/YXKUT 4SS U3MEPEHUS KOHLLEHTPaLMKU MOHOB XJlopa B UC-
cnegyemMoMm pacteope. JuanasoH uamepenus: ot 10° go 1 monb /n. Pabouwnit guanasoH
pH: ot 0 no 12 egunuuuy pH. OnunHa anektpoga: 140 mm. [Ina skonormyeckux uccnenosa-
HUI Lenecoobpa3HO UCMOb30BaTb HEKOTOPbIE AATYMKM U3 APYTUX KOMMJIEKTOB MOCTaB-
Ku obopynoBaHus. TexHonornyeckme ocobEeHHOCTH: CTabunusaums nokKasaHWi HacTy-
naeTt B TeyeHue 7/ MUH (3TO BpeMs OAHOro usMepeHus). Mcnonbsyetcs ana Konuye-
CTBEHHOrO OnNpeAeneHns COAEPXKaHWs MOHOB XJiopa B BOAHbIX pacTBOpax, Mouyse,
NpoAyKTax NUTaHus.
Mpu ucnonb3oBaHUM AATYMKOB HUTPAT-MOHOB M XJTOPUL-MOHOB K CreLuasbHOMYy pasb-
€My My/bTUAATYMKA MO 3KOMOTMM HEOOXOAUMO MOAK/IIOYaTh MOHOCENEKTUBHBIN 3MEK-
Tpoz (pabounit 3neKTpoa), a TakKe 31eKTpos cpasHeHus (puc. 10).
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Puc. 10. NoHoceneKTMBHbIN [aTumK
(npucoeauHeHbl 3N1EKTPO X/TOPUA-UOHOB U 3/IEKTPOA, CPaBHEHUSA)

Jatuuk Kucnopopga — npefHasHayeH ASA onpeaesneHnss OTHOCUTENTIbHOM KOHLEHTPaLMK
Kucnopoga B Bosgyxe. uanasoH usmepenus: ot 0 go 100 %. Paspewenue: 0,1 %. TexHo-
Nornyeckme ocobeHHOCTU: MPU M3MEPEHWU COAEP)KAHWUA rasa B BblAbIXaeMOM BO3[dyXe
HeobXoaMMOo aeprKatb MeMbpaHy MaKcHMasibHO G/IM3KO KO PTy; BOCCTAHOB/IEHWE MOKasa-
HWI Ha BO3Ayxe npoucxoauTt Yepes 1—2 MuHyTbl (Bpems anddysumn yepes meMOpaHy).

JaTuuk okucu yrnepoga — u3MepsieT KOHLEHTPaLUMIo MOHOOKCHAA yrepoda (yrapHoro
rasa) B okpyxatoter cpene. [inanazoH nsmepenus: or 0 go 1000 ppm (MUNNMOHHBIE JoNM).
Paspelienue patumka: 1 ppm. TexHonormyeckue ocobeHHOCTU: NpU y4ETe B UCCNIEL0BaHNUM
el U coaeprKaHusa Kuciopoaa notpebyeTcs nepecyeT M3 MUIZIMOHHbIX JONEN B MPOLEHTbI
NS NPUBEAEHNUA K OOHON pasmMepHOCTH (3HadeHWe B ppm cneayeT pasgenvtb Ha 10 000).

P RELEON

HEPDEDW AT

IO [ROEE )

Puc. 11. Jatumnkn kucnopopa (cneea) u yrapHoro rasa (cnpaea)
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Jatuuku pusmonorvuyeckux nokasarese opraHusMa YesoBeKa

Jatunk TeMnepatypbl Tena — npefHasHayeH A5 HenpepbIBHOrO U3MepeHUs Temne-
patypbl Tena B noambiweyHon BnaguHe. OcHalwéH BbIHOCHBIM 30HAOM. [lnanasoH usme-
penus: ot 25 po 50 °C. Paspewenune patumka: 0,1 °C. TexHonornyeckas oCo6eHHOCTb:
A5 TOYHOTO U3MEPEHUS B NMOAMbBILEYHOW BrMajuHe AO/MKHA HAaXOAUTbCS BCS MeTauv-
yecKas yacTb 30HJa.

Puc. 12. [latuvk Temneparypbl Tena

JaTtuMK apTepuanbHOro paBnieHUA — MO3BOMSAET U3MEPATb apTepuasnbHOe Aasle-
Hue B avanasoHe ot 0 go 250 mm pr.ct. Paspewenue pgatumka: 0,1 mm prt.cT. [datumk
NO3BOJISIET ONPEAENUTb CUCTONIMYECKOE, ANACTONIMYECKOE AaBeHUe, Nynbc. B komnnekTt
JaTyMKa BXOAMT CreumasnibHas MaHXeTa C YTArMBatoLWwmM MeXaHU3MOM, HarHeTaresib BO3-
AyXa C BO34yLUHbIM K/lanaHoM U TpybKa ansa NoaKIoYeHMs K AaTUMKy. TexHonormyeckue
0cob6eHHOCTU: HEOOXOAMMO KOHTPOMPOBATb MNOTHOCTb NOAK/OYEHWUSA Pa3beMoB, npa-
BWJIbHOCTb MOJIOXKEHMSA MaHXXeTbl Ha nsiede. Bo3ayx U3 MaH»KeTbl ciefyeT cnyckarb paB-
HOMepHO, MeAJ/IEHHO, CNerka NPUOTKPbIB K/lanaH HarHetarens.

JaTtumMK nynbca — MNo3BONSAET HEMNPEPLIBHO OMNpenensaTb YacToTy CephAeYHblX COKpa-
weHui. MmeeT BbIHOCHYIO KNUMCY, HAAEBAEMYIO HA nanewy, uccnegyemoro. [lnanasoH us-
MepeHnus nynbca: ot 0 go 250 ya /muH. Paspewenue: 1 ya/muH. TexHonormyeckue oco-
GEHHOCTU: cneayeT KOHTPOSIMPOBaTb MPAaBWIbHOCTb HAAEBAHWSA KIWMCHI, T.K. MPU W3-
nuwHe MybOKOM HageBaHWM OHa MNepeaaB/MBaeT MeJNIKMe KPOBEHOCHbIE COCyApl
nanbLa, YTO YMeHbLUAET TOYHOCTb U3MEPEHUM.

JaTumMK YacToTbl AbIXaHUA — MpefHa3HAYeH AJ19 U3MEePEHUS YacTOTbl fblXaTesIbHbIX
ABWXXEeHWUN (UMKNIOB «BAOX-BblOOX») 3@ eAuHULY BpeMeHWU. AHaNn3nMpyeTcs KONMYECTBO
COKpaLLLEHWUI rPyAHOM KNETKU U nepeaHen OpiollHon cTeHKU. B komnnekT gatumka exo-
OMT Habop rMrMeHUYEeCcKMX HacafoK, MJIOTHO HaAeBaeMbIX Ha AblXxaTenbHyl TPYOKy.
[OunanasoH namepenus: ot 0 go 100 umknos /mMuH. Paspewierue: 0,5 umkna /MuH.
JaTunk ycKopeHusa — onpefensieT yCKOpeHue ABUXKYLLMXCSA OObEKTOB MO TPEM OCAM
KoopauHart. [InanasoH namepenus: ot —8 no +8 g. Pazpewenune paruunka: 0,004 g.
Oarumk IKI — npepHasHayeH AN M3MepeHUs 3NEKTPUYECKOM aKTMBHOCTU cepaua.
Onpegnenset napameTpbl, HeOHOXOAMMbIE A1 MOCTPOEHUSA 3/IEKTPOKAPANOrPaMMmbl C No-
MOLLbIO CMeLManbHbIX OAHOPA30BbIX HATENIbHbIX MEAULIMHCKUX 3N1eKTPOAOB, NOCTaBnse-
MbIX B KOMMJ/IEKTE C AATYMKOM. TexHOMOrnyeckne ocobeHHOCTU: rpadmK 3/eKTpoKap-
AMOrpaMMmsbl B MPOrpaMMHOM 0becrneyeHnn CTPOUTCA B OAHOM OTBEAEHMM.
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JaTtuuk KUcTeBOM cunbl (3promeTp, CUJIOMEpP) — U3MEpPSET CXKUMAlOLLEE YCUMne,
co3gaBaeMoe KUCTbio pyku. [uanazoH namepenuit: ot —50H pno +50H v BTOpO# BapK-
aHT —10H pgo +10H (nnbo B kKMnorpammax, rpammax). Paspewerue: 0,02H.

Pa6ora B nporpammHom obecneueHuun Releon Lite

B komnnekTte undposoit naboparopun Releon noctaenseTtca nporpamMmHoe obecneve-
Hue Releon Lite Ha USB-dnew-Hakonutene, a takke Bluetooth-apantep ans ceasu
perucrparopa AaHHbIX ¢ 6ecnpoBoaHbIiMK aatumkamu (puc. 13).

¢ =

i ik

o=

Puc. 13. O6wui ug USB-dbnew-Hakonutens (BHu3y) u Bluetooth-agantepa (seepxy)
Releon

YctaHoBka [10 Releon Lite Ha peructpatop AaHHbIX C OMNEpPaLMOHHOM CUCTEMOM
Windows moxeT ocywectBnatbca Kak ¢ USB-dnelww-HakonuTens, Tak U ¢ canta npous-
BOAMTESSA, YCTAHOBKA Ha MOBWbHbIE TesiedhOoHbl (CMapTdOHbI) — TONBbKO C CalTa NpPous-
BOOMTENSA, CCblJIKA HAa KOTOPbIA MNPUBOAWUTCA B CMWUCKE WMCTOYHMKOB WHbopMauuu
nocobusa. B nocnegHeM cnyyae AOCTynHa yCTaHOBKA Ha YCTpOMCTBa C niarchopmMamu
Android u iOS. MNopspok yctaHoBku O Releon Lite onvcaH B pyKOBOACTBE, KOTOpoe
BXOZMT B KOMIIEKT NOCTaBKU. AIroputM paboTsbl B MporpaMMHOM obecrneyeHun Hecno-
»eH. [padryeckn oH NpeacTaeneH Ha cnepytoLLen cxeme (puc. 14)
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Hauyano paboTsl c

uMpposoun
nabopatopuen RELEON

YCTaHOBKTE NpOrpaMMHoe
obecnevyense Releon Lite
Ha Balll KOMMBIOTER,

NAAHWET WAM cMapThou

SRR EAI AR AT EEEL R R LR R

J*-.Eﬂ o

Hamars Ha egunyo 4
KHOMKY BKAKYEHHA Ha
MYNbTHREATYHKE

----------- TCEEETEELELEE L a

o

MepeknYMTLCA Ha
5 srnaany Bluetooth u
HamaTth «[loMcK»

Puc. 14. Anroputm paboTbl ¢ nporpaMmHbiM obecneyeHunem Releon Lite

MNpu n3yyeHUn ecTeCTBEHHbIX HAYK B COBPEMEHHOM LUKOJIE OFPOMHOE 3HA4YEeHWe UMEeeT Ha-
MALHOCTb y4ebHoro marepuana. HarmagHocTb faéT BO3MOXKHOCTb ObicTpee W rybyke yceau-
BaTb MU3y4aeMylo TEMy, MOMoraeT pa3obparbca B TPYAHbIX 415 BOCNPUATUSA BONPOCax, U NOBbI-
LIAeT UHTEPEC K NpeaMeTy.
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Lndpoeble naboparopum «LLIkonbHOro KBaHTOpMyMa» — 3TO KAYeCTBEHHbIA CKAYOK B CTa-
HOBJ/IEHWM COBPEMEHHOW ecTecTBeHHO-HayyHoW nabopatopuu. Bce nporpammHoe obecneye-
HME Ha PYCCKOM si3bike. MeToamueckue matepuanbl pa3paboTtaHbl POCCUMCKMMU METOAMCTaMU
U yuutenamu B cooteetcteun ¢ PefepanbHbiM KOMMOHEHTOM rOCYAApCTBEHHOro obpasosa-
TenbHoro CraHgaprta no 6uonoruu.

Lindpoeble nabopatopun ABnA0TCA HOBbIM, COBPEMEHHbIM 060OpPYAOBaHWEM A8 NpoBeae-
HUA CaMbIX Pa3/IMYHbIX LUIKOJIbHbIX UCC/IeJOBaHWUI eCTeCTBEHHO-Hay4Horo HanpaeneHus. C nx
MOMOLLbIO MOXXHO MPOBOAMTL PaboTbl, KaK BXOASALLME B LUKOJIbHYIO MPOrpamMy, Tak U coBep-
LUEHHO HOBbIE UCC/lefOBaHMA.

MpumepHas paboyas nporpamma no 6uonorum pna 5—9 knaccos
C Ucnosnb3oBaHMeM 060pyaoBaHUA LeHTpa «TouKka pocTa»

Ha 6ase ueHtpa «Touka pocta» obecneuvBaeTcsa peanmsaums obpa3oBaTe/ibHbIX NPOrpamm
€CTeCTBEHHO-Hay4YHOMN M TEXHOIOrMYECKOW HanpaBneHHOCTeN, pa3paboTaHHbIX B COOTBETCTBUM
c TpeboBaHMAMU 3aKoHOAATENbCTBA B Chepe 0Opa3oBaHUsA U C y4ETOM pekomeHaaumn Pepe-
panbHoro oneparopa y4ebHoro npegmeta «buonorus».

O6paszosarenibHas nNporpamma MO3BOJISET MHTErPUPOBATL peasnin3yemble 34eCb NMoAXoabl,
CTPYKTYpY M coeprKaHue npu opraHusauum obyyerus 6uonorumn B 5—9 knaccax, BbICTpOeH-
HOM Ha 6ase nboro 13 focTynHbIX yuebHo-meToamndeckux komnnekcos (YMK).

Ncnonb3oeaHue obopynoBaHusa LeHTpa «Todka poctay npu peanusaummn gaHHon Ol nos-
BOJIAET CO34aTb YC/IOBUA:

* NS PacLUMPEHUs COAEepPIKaHWs LLKOIbHOrO B1osiorMyeckoro obpasoBaHus;

* [O/1A MOBbLILEHUS MO3HABATENbHON AKTUBHOCTM OOYYAlOLLMXCA B €CTeCTBEHHO-HAy4yHOWM

obnacTu;

* 0018 pasBUTUA NMYHOCTM pebeHKa B npouecce obyyeHns BGUONOrnM, ero cnocobHocTew,

(hOpPMUPOBAHUSA U YAOBNETBOPEHUS COLMANIbHO 3HAYMMbIX MHTEPECOB M NOTPeOHOCTEN;

* 0n1a paboTbl C 0OAAPEHHDBIMM LLKOJIbHUKAMKM, OpraH13aumMn UX pasBUTUA B PasfiMuHbIX 06-

nactax obpasosartesibHOW, TBOPHECKOMN AeATENIbHOCTH.

MpumeHssa undposble nabopatopun Ha ypoKax OGUOMOrMM, y4almMecs CMOTYT BbIMOHUTbL
MHO>EeCTBO SlabopaTtopHbIX paboT M 3KCNEPUMEHTOB MO NMPOrpaMmMe OCHOBHOM LUKOJIbI.

Bbuonorua pacreHuu:

ObixaHve nuctbeB. [bixaHue kopHew. [lornouweHne Boabl KOpPHAMU pacTteHuin. KopHesoe
naenexuve. Mcnaperune Boabl pacteHuamu. MoTtocuHTes. [bixaHue cemsH. Ycnoeus npopacTta-
HUA ceMsH. TennoniobuBblie M XONOLOCTOMKUE PACTEHUS.

3oonorus:

MN3yyeHne oOHOKNETOUHbIX XXMBOTHbIX. M3yyeHne BHELUHEro CTPOeHWUs OOXKAEBOro Yepes,
HabnogeHe 3a ero nepeaBMKEHUEM M PeaKUMAMWM Ha BHELIHWEe pasppaxkeHus. MayueHue
CTPOEHMS MOJIIIOCKOB MO BNAXHbIM npenaparam. N3yyeHne MHoroobpasus YneHUCTOHOrMX Mo
Konnekuusam. UsyyeHme ctpoeHus pbib no BnakHbIM npenaparam. M3yyeHue ctpoeHus niuu.
MN3yyeHne cTpoeHUs MieKonuTaloWwmMX Mo BRaXKHbIM npenaparam. BopaHble »kuBoTHble. Tenno-
KPOBHbIE Y XONIOAHOKPOBHbIE XXMBOTHbIE

Yenosek 1 ero 3aoposbe:

MU3yueHne kpoeoobpawenus. Peakums CCC Ha po3MpOBaHHYO Harpysky. 3aBMCMMOCTb
MeXAy Harpyskon W ypoBHEM 3HepreTMyeckoro obmeHa. [azoobmeH B nérkux. MexaHusm
néroyHoro abixaHus. Peakuuns [C Ha dusnyeckyto Harpysky. KusHeHHas EMKOCTb nerkux. Boi-
JenvTenbHas, AblxateNbHas U TepMmoperynsatopHasa dyHKuma Koxu. [lencteue depmeHTOB Ha
cybcTpat Ha npumepe Karanasbl. [MprucnocobneHHOCTb OpraHM3MoB K cpeae obuTaHus.

O6was 6uonorusa:

[evictBne depmeHTOB Ha cybcTpar Ha npuMepe Karanasbl. Paznoxenwve H,0,. Bansaxue pH
cpefbl Ha aKTUBHOCTb (hepMeHTOB. (DaKTopbl, BAUSAIOLLME HA CKOPOCTb Npouecca hoToCUHTe3a.
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MN3yyeHne KNeTOK U TKaHEeN pacTEHMI U XKMBOTHbIX Ha FOTOBbIX MUKpOMpenaparax U ux onuca-
Hue. BbisiBneHWe M3MeHUYMBOCTH Y opraH1M3MoB. BoisiBneHue npucnocobneHnii y opraHM3mMoB K
cpene obuTaHua (Ha KOHKPETHbIX NpuMepax).

OcobeHHOCTHU coaep’KaHUA CTPYKTYPHbIX
KOMMNOHEHTOB pabouei nporpamMMbl No 6uonorum
B 5—9 knaccax ¢ ucnosbzoBaHueM 060pynoOBaHUA LLEHTPA
«Touka pocTa»

MnaHupyemblie pesynbratbhl 06ydyeHUsa no Kypcy «buonorua. 5—9 knacc».

[MpegMeTHble pe3ynbTaThbl:

1)

2)

5)

9)

10

22

hopMHUpOBaHUE LLEHHOCTHOIO OTHOLLEHUS K XXKMBOW NPUpPOae, K COOCTBEHHOMY OpraHm3-
My; NOHMMaHWe ponu 6uonorun B hOPMUPOBAHUM COBPEMEHHOM ECTECTBEHHOHAYYHOM
KapTUHbI MMPa;
yMeHWe MPUMEHATb CUCTEMY BUMONOTrMUYECKUX 3HAHWM: PaCKpbiBaTb CYLLHOCTb YKMBOTO,
Ha3blBaTb OT/IMYMA XKUBOIO OT HEXXMBOIO, NEPEUNUCATL OCHOBHbIE 3aKOHOMEPHOCTU Op-
raHusauuu, yHKLUMOHUPOBaHUS OObEKTOB, AAB/IEHWI, NPOLLECCOB KMBOW NPUPOAbI, 3BO-
JIIOLMOHHOIO Pa3BUTUSA OPraHUYeCcKoro MMpa B ero e4MHCTBE C HEXWBOMW MPUPOLOMN;
cthOpPMUPOBAHHOCTb MpPELCTaBlEHUA O COBPEMEHHOM TEOPUW 3BOJIIOLMM U OCHOBHbIX
CBUAETENbCTBAX 3BOOLMM;
B/lafleHMe OCHOBaMM MOHATUMHOIO annapara M Hay4Horo A3blka 61onorMn: UCNosb3oBa-
HUE U3Yy4YeHHbIX TEPMUHOB, MOHATUI, TEOPUI, 3AaKOHOB M 3aKOHOMepHOCTeN as1s obbsac-
HeHua HabnogaemMbix GUONOrMYECKUX OOBEKTOB, ABJIEHUI M MPOLLECCOB;
NMoHWMaHWe crnocoboB nonyvyeHns BUOMOrMYecKUX 3HaHWM; HanuymMe orbiTa UCMOJb30-
BaHWsA METOAOB OMOMIOMMK C LENbIO U3YYEHUS KUBbIX OOBLEKTOB, BUOMOrMYECKUX ABE-
HWMW U MpoLeccoB: HabnogeHWe, onucaHue, NPOBeAeHWE HEC/IOXKHbIX BUONOrMYECKUX
OMbITOB U 3KCMEPUMEHTOB, B TOM YUC/E C UCMOb30BAHWEM aHANIOrOBbIX M LUMPOBbIX
nprbOpPOB U MHCTPYMEHTOB;
yMeHUe XapaKTepu3oBaTb OCHOBHbIE rPYMMbl OPraHU3MOB B CUCTEME OPraHUYeCKOro Mu-
pa (B TOM uncne BUpYCbl, BaKTEPUM, pacTeHMUS, rPUODI, >KUBOTHbIE): CTPOEHHWE, MPOLLECChI
YKU3HEAEATENIBHOCTU, UX NPOUCXOXKAEHME, 3HAYEHUE B MPUPOAE U XKU3HU YESIOBEKA,;
yMeHne 0ObACHATb MOJIOKEHUE YENOBEKA B CUCTEME OPraHMYeCKoro Mupa, ero npowc-
XOX[eHWe, CXOACTBA U OT/IMYUSA YENTOBEKA OT KMBOTHbIX, XapaKTepM30BaTb CTPOEHHWE U
MPOLLECChI KMU3HEAEATENbHOCTU OpraHM3Ma 4YesioBeKa, ero npucrnocobaeHHoCTb K pas-
JIMYHBIM 3KONOrM4yeckuM daktopam;
yMeHWe OnucbiBaTb KNIETKK, TKaHU, OpraHbl, CUCTEMbl OPraHOB U XapaKTepu3oBaTb BaK-
HeWlKne BUoNOrMyeckre NPOLECChl B OpPraHn3Max pacTeHUM, XKMBOTHBIX M YE/IOBEKA,;
Cc(hOpPMUPOBAHHOCTb NPeACTaB/EHU O B3aMMOCBA3W Hac/NefOBaHUS NOTOMCTBOM Mpu-
3HAKOB OT poAauTesibCKMX (hOpM C OpraHvM3auuven KNeTku, HalMyMeM B HeW XPOMOCOM
KaK HoCuTeNen HacneacTBeHHOW nHdopMaumm, 06 OCHOBHbIX 3aKOHOMEPHOCTAX Hacse-
LOBaHWA NPU3HAKOB;
chOpMUPOBAHHOCTb MpeacTaBieHnit 06 OCHOBHbIX (haKTopax OKpYy»Kalowen cpeapl, UxX
POJ/IN B KM3HELEATEIbHOCTU M 3BOJIIOLMM OPraHU3MOB; NpeacrassieHne ob aHTponoreH-
HOM cbaKTope;
) cbopMHUpoBaHHOCTb NpeacTaBfieHnit 06 3KoCUCTEMAax M 3HadYeHWM BruopasHoobpasus;
0 rnobanbHbiX 3KOSOrMYecKUx npobremax, CTOALLMX Nepes YeoBe4ecTBOM U cnocobax
UX NPeosoNeHus;
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11) ymeHue peluatb yyebHble 3aia4mM OGUONOrMYECKOro COAEPXKaHUSA, B TOM YMC/IE BbIABNATD
NPUYMHHO-CNIeACTBEHHbIE CBA3W, MPOBOAMUTL PACYETbI, AenaTb BblBOAbl HA OCHOBaHWM
MONYYEHHbIX PE3Y/bTATOB;

12) ymeHuve co3paBatb U MPUMEHATb C/IOBECHbIE U rpadnyeckue Momenu ana oobacHeHus
CTPOEHUSA XKMBbIX CUCTEM, ABIEHUI U NMPOLECCOB XUBOMW MPUPOLbI;

13) noHMMaHWe BKNaga POCCUMUCKUX U 3apyOexKHbIX YY4EHbIX B pasBUTME BMONMOrMYECKMX
Hayk;

14) BnapgeHue HaBbikamu paboTbl € MHdOpPMaUMed BUOIOrMYECKOro CoaepyKaHusa, npem-
CTaB/IeHHOM B pa3Hou opme (B BUAE TEKCTa, TabMMYHbIX AaHHbIX, CXEM, rpadUKoB,
Auarpamm, mMoaenemn, U3obpaxKeHui), KpUTUYECKOro aHannsa MHMOPMaLMU U OLEHKU
ee JOCTOBEPHOCTH;

15) ymeHue nnaHupoBarb Nof PyKOBOACTBOM HaCTaBHUKA M NPOBOAMTbL y4ebHOoe nccnenosa-
HWE WM NPOEKTHYIO paboTy B 0b6nactv 6UoNoruK; C y4eToM HaMeyeHHoW Lenu opmy-
nupoBsatb NpobneMy, runoTesy, CTaBuTb 3a4a4u, BblOMpaTb afeKBaTHble MeTOAbl AN UX
pelueHus, GopMyIMpoBaTh BbIBOAbI; Ny6IMYHO NPeACTaBATb MOyYeHHbIe pe3ynbTarhbl;

16) yMeHWe MHTerpupoBaTtb OGUONOrMYECKHe 3HAHUS CO 3HAHWAMM APYruMX y4yebHbiX npes-
MeTOB;

17) copMMpPOBaHHOCTbL OCHOB 3KOJIOrMHYECKON FPaMOTHOCTU: OCO3HaHWe HeobX04MMOCTH
LENCTBUIA NO COXpaHeHWIo B1opasHoobpasus U oxpaHe NPUPOAHbIX IKOCUCTEM, COXpa-
HEHMWIO M YKPENJIEHUIO 340POBbS Ye/IOBEKA; YMEeHWe BbiOMpaTb LefieBble YCTAHOBKU B
CBOMX OEeMCTBUAX U MOCTYMNKaxX Mo OTHOLUEHMWIO K KMBOW NpUpoAe, CBOEMY 300POBbIO U
3[,0POBbIO OKPY)KAIOLLMX;

18) ymeHu1e ucnonb3osarb NpUOBPETEHHbIE 3HAHUA W HABbIKW AJ1 340POBOro 0b6pasa XKus3-
HM, c6anaHCMPOBAHHOMO NMUTAHUA U (U3UYECKOW aKTUBHOCTH; HEMPUATUE BPEAHbIX NpU-
BblYEK M 3aBUCMMOCTEN; YMEHME NPOTUBOAEMCTBOBATH JIXKEHAYYHbIM MaHUNYAAUMAM B
obnactv 300poBbS;

19) oBnageHue npuemamu oKasaHus MEepPBOM MOMOLLM YESIOBEKY, BblpalLMBaHWUA KyNbTyp-
HbIX PACTeHMM M yXoha 3a AOMALUHUMM KUBOTHbIMM;

MdopmMbl KOHTpONA

KoHTposnb pesynbratos 06y4eHUs B COOTBETCTBUM C AaHHOW oBpasoBaresibHOW NporpaMmmon
npoBoauTCcs B hopMe NMUCbMEHHBIX M 3KCMEePUMEHTaNIbHbIX paboT, npeanonaraeTca nposene-
HWe NPOMEXXYTOYHOM U UTOrOBOM aTTeCTaLUM.

lpomexymoyHas ammecmayus

[na ocyuwiecteneHmsa NpoMeXKyToYHOM aTTecTauum UCMNONb3YOTCS KOHTPOJIbHO-OLEHOYHbIEe
Marepuanbl, oTOOp copepKaHUsi KOTOPbIX OPUEHTUPOBAH HA MPOBEPKY YCBOEHUS CUCTEMb
3HAHWM M YMEHUW — MHBAPUAHTHOrO AApa COAEPKaHWsA AeNCTBYOLWMX obpa3oBartesibHOM Npo-
rpamMmbl No 6uonorun ana obuweobpasosatesibHbIX OpraHn3auuin. 3aaaHns NPOMEXXYTOYHOM
arTecTauuy BKIIOYAIOT Matepuan OCHOBHbIX Pa3fesioB Kypca 6uonoruu.

NAKET OLEHOYHbIX MATEPUAJZTOB U KPUTEPUHN OLLEHUBAHUA
Nno NPEAMETY «BUOJIOTUA»

KOHmpOﬂbele usMepumeJsibHblie Mamepuasnabl

B naHHOM paspene npenctaBnsiOTCA KOHTPOJSbHO-U3MeEpUTENIbHble MaTtepuasibl, KOTopble
MCMOb3YIOTCA A1 ONpPeAeNeHns YPOBHSA LOCTUXKEHWUSA OOy4aloWMUMUCA MIaHUMPYEMbIX MeTa-
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NpeaMETHbIX U NPeAMETHbIX Pe3y/bTaTOB B PaMKax OpraHu3aLuny TEKYLLEro KOHTPONSA ycnesae-
MOCTH M MPOMEXYTOYHOW aTTecTaumm.

Mpy opraHM3auuM TEKYLLEro KOHTPONS ycrneBaeMocTh obyyalowmxca ciedyer yyuTblBaTb
TpebosaHusa PIrOC OO0 Kk cucteMe OLEHKM AOCTMKEHUA MnaHUpyembix pesynsratos OOIT, ko-
Topas fo/KHA NpeaycMaTpuBarb MCMOsb30BaHWe pa3HoobpasHbIX METOAOB U (hOPM, B3aUMHO
LOMOMNHALWMX APYr Apyra (CTaHAapTM3MPOBaHHbIE MUCbMEHHbIE U YCTHble paboTbl, MPOEKTHI,
npaKTUyeckue u naboparopHble paboTbl, TBOpYECKUe paboTbl, CaMOaHaIM3 M CaMOOLIEHKa, Ha-
6noaeHe, UCMbITaHUS U MHOE).

BbiGop yKasaHHbIX HUXKE TMMOB U MPUMEPOB KOHTPOJIbHbIX M3MEPUTENbHbLIX MaTepuasio
00yC/oB/ieH nefarorMyeckon U MeToAMYECKOW LenecoobpasHoOCTbio, C YYETOM MpPeaMETHbIX
ocobeHHocTen Kypca «buonorua 5—9 knacc».

TecTbl 1 3apaHusa paspabortaHbl B cootBetcTBUM € hopmatom EMD u TMA, uto nossonsiet
JaXe B paMKax YCBOEHMWS MPAKTUYEeCKOW 4YacTu nporpaMmbl oTpabarbiBaTb obuieyyebHble U
npeaMeTHble 3HAHUA U YMEHMUS.

MepeyeHb OLEHOYHbIX Npoueayp AO/MKeH BbiTb ONTUMasbHBIM U LOCTATOYHbIM A onpe-
LEeNeHUs YPOBHS LOCTMXKEHWS OOy4YaloWMMUCA NPeaAMEeTHbIX U MeTanpeaMeTHbIX pesysbra-
ToB. DUKCAuMs pe3ynbTaTOB TEKYLLEro KOHTPO/SA YCNeBaeMoCTM obydalolmxcs ocylie-
CTBNSAETCA B COOTBETCTBMU C NPUHATON B 0BpasoBaTefibHOM OpraHM3auuu CUCTEMOMN OLEHM-
BaHMA.

NMOMOLLDb YYUTENIO

MpennoxeHHble TUMbI U MPUMEpPbI 3aAaHUI:

* OPWEHTUPYIOT YUUTENA B AMANa3OHEe KOHTPOJIbHbIX U3MEPUTESIbHbIX MaTtepuasios fno
Kypcy, MOMOraloT pasHoobpasunTb 3afaH1s TPEHUPOBOYHOIO, KOHTPOJIBHOTO M AOMOJI-
HUTENIbHOIO MOJYNEN, KaK MHTEPAKTUBHOIO BUAEO-YPOKa, TaK U TPAAULMOHHOIO YPOo-
Ka B paMKax KNacCHO-YPOUYHOMW CUCTEMbI;

* YYWUTbIBAIOT BO3MOXHOCTU YCBOEHUA MaTtepuasna, C TOYKM 3peHus ero auddepeHuma-
LMW NS Pa3IMYHbIX KaTeropuii obydyaloLmxcsa, pasHoro ypoBHA U3y4yeHUs npeamera,
BO3PACTHbIX OCOBEHHOCTEN MNAALLNX LUKOSIbHUKOB, @ TaKKe MOTUBALIMOHHOTO M MCHU-
XO3MOLIMOHA/IbHOrO KOMMOHEHTOB YPOKOB;

* no3BonAlT oTpabarbiBaTb HABbIKM, 3aKPEMIATb NONYYEHHbIE 3HAHWUA U KOHTPOIUPO-
BaTb pe3y/ibTatbl 0Oy4YeHMWs, KaK B XO4e Ka)KAoro ypoKa, Tak U B paMKax MTOrOBOro
ypoKa no matepuany pasgena.

Cneumndmueckon dopmMorn KoHTponsa sensetcs paborta ¢ npubopamu, nabopatopHbIM

obopynosaHveM, mogensmu. OCHOBHas Liesib 3TUX NPOBEPOYHbIX PaboT: onpeaenexHve

YPOBHS pPa3sBUTUA YMEHMWI LUKONIbHUKOB paboTarb ¢ 060pynoBaHUEM M NPOBOAWTbL 3KC-

nepuMeHTasIbHble UCCIelOBAHUA, NIAHUPOBATb HABIOAEHUE WM ONMbIT, BECTU CAMOCTO-

ATeNIbHO MPaKTUYeCcKyto pabory.

3agaHue MOXKET CUMTATbCA BbIMOSIHEHHbBIM, €C/IM 3anuCcaHHbIi /BbiOPaHHbIA OTBET COB-

najaeT C BepHbIM OTBETOM. 3aaHu1sA MOryT oLueHUBaTbCA Kak 1 6annom, Tak 1 60/bLIUM

KOJIMYECTBOM B 3aBMCMMOCTM OT YPOBHS C/IOXKHOCTW 3aJaHus, OT KOJIMYECTBa BBELEH-

HbIX /BblBpPaHHbIX OTBETOB, OT TMMA 3aAaHus.

Hopmebi oueHok 3a Bce Budbl npoBepoyHbix pabom

«5» — ypoBeHb BbINOMHEHWSA TPEOOBaHMI 3HAYMTESNIbHO BbILLE YAOBIETBOPUTESIbHOTO:
* OTCyTCTBME OLIMBOK, KaK No TeKyLleMy, Tak 1 No npeaplayliemMy yuebHomy marepuany;
* He bonee oAHOro HepoOYéTa.
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«4» — ypoBeHb BbINONHEHUS TPEOOBAHUI BbILLE YAOBNETBOPUTENBHOIO:

* Hanuune 2—3 owmnboK v 4—6 HeLOUETOB MO TeKyLeMy ydiebHOMY MaTepuany;

* He 6onee 2 owKOOK MK 4 HELOYETOB MO NPOMAEHHOMY MaTepuany;

* UCMoJSb30BaHWe HepPALMOHA/bHbIX NMPUEMOB peLleHns y4ebHoM 3ajaum.

«3» — [OCTaTOYHbI MUHWUMasbHbIM YPOBEHb BbINONHEHUS TpebOoBaHUI, NPeabABAAEMbIX K
KOHKpeTHOW paborTe:

* He 6onee 4—6 ownbok unn 10 HegOUETOB MO TeKyLLeMy yuebHOMY MaTepuany;

* He 6onee 3—5 ownbok unm He bonee 8 HegoOUETOB NO NpPoMAEHHOMY y4ebHOMY MaTtepu-

any.

«2» — ypOBeHb BbINOSHEHUS TPEOOBAHUI HUXKE YAOBETBOPUTESIBHOTO:

* Hanuuue 6onee 6 owmb0K MM 10 HeQOYETOB NO TeKyLLeMy MaTepuany;

* 6onee 5 owmnbOK unu Gonee 8 HeLOUETOB MO NPOMAEHHOMY MaTepuany.

KOHTPOJIbHO—U3MEPUTEJIbHbIE MATEPUAJIbI
no sUoJ1IoOrun

1. BbiBpaTb 0a1H MM HECKOJIbKO NPaBUibHbIX OTBETOB U3 MPEeAJSIOXKEHHbIX BapuaHTos. Hay-
Ka, u3ydaroLas rpubsi:

1) Bupyconorus

2) MuKonorus

3) 6otaHuKa

4) mukpoburonorus

OrtseT: MuKoOnorusa

2. cnonb3ys 3HaHMA O NMUTAHMM >KUBbIX OPraHM3MOB, BbIMOJIHUTE 3afaHue.

YcTaHoBHTE COOTBETCTBUE MEXKAY CMOCOOOM MUTAHUS U OPraHU3MOM, AJ1 KOTOPOro OH Xa-

paKTepeH.
OPrAHM3M CrnocCob NMMTAHUA
A) mAaTnuk nyroeom 1) aBTOTPOCDHOE
B) cuHmua 6onbluas 2) retepoTpocHoe

B) 6epésa nosucnas

') oNéHOK neTHuK

[) wyka obbIKHOBEHHas

E) kneeep KpacHbIi

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

A b B r il E
1 2 1 2 2 1

3. BbibepuTe aBa BEPHbIX OTBETA M3 NATH M 3anuLunTe undpbl, NO4 KOTOPbIMA OHW YKa3aHbl.

YXuBble opraHuM3Mbl CNOCOOHbI BOCMPUHUMATh BO3AEMCTBUSA BHELLUHEN cpedbl U pearnpo-
BaTb Ha HWUX. B npuBegéHHOM HUXKe cnucKe HanMauTe ABa TEPMMHA, KOTOpble ONUCLIBAKOT NPO-
LlecCbl, NPOUCXOAALLME B OpraHn3Me.

1. ObixaHue;

2. PasppaxkumocTb;

3. PaamHoXxeHuUe;

4. BoigeneHue;

5. Pedbnekc.

OrteeT: pasgpa>kumocTb, pednekc.
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4. 3anonHuWTe NPOMNyCcKMU B TEKCTE, BbIOpPaB OAUH U3 BapUAHTOB OTBETOB, NPEACTAB/IEHHbIX B
BMAe Bbinagatowero cnvucka. Bcraebte B TekcT «[loyBeHHOE nuTaHWe pacTeHWi» MponyLLeH-
Hble CNoBa U3 NPeaoXXeHHOro cnucka. Cnoea BCTaBNANTE B HYXKHOM YUC/e U Najexe.

NMouyBeHHOE NUTaHUe pacTeHUM

BonblwmnHcTBYy pacteHui npucywe noyBeHHoe nuTaHue. Ero ewé HasbiBaloT (A), Tak Kak
pacTeHUss ocyLLecTBnAioT ero ¢ nomowbio (B). BaxHyio ponb B 3TOM npouecce urpaiot (B).
Onu nornowatot 13 noussl (IN). Mo cocynam nop, aeicrterem (1) NornoLwEHHbIM pacTBOp NOAHW-
MaeTcs B Apyrue opraHbl pacTeHus.

Cnucok cnos:

1. ctebneBoe;

2. KOPHEBOE;
. KOpeHb;
. cTebensb;
. KOPHEBOW BOJIOCOK;
. BEpPXyLUEeYyHas NoYKa,;
. BOAA C PacTBOPEHHbIMU MUHEpPA/IbHbIMU BELLECTBaMM;
. NUTaTeNbHbIM pacTBoOp;
9. KOopHeBOe paBneHue.
B tabnuuy noa cooteetcTaytownMu ByKBamum 3anuiumnte undpbi.

coO~NOYOTL A~ W

A b B r il

5 . BocctaHoBWTEe BepHylo nocnenoBaTesibHOCTb.

3apaHuna 6a30BOro ypoBHs

1. YcTraHoBMTE, B KaKOM NOCNEeRoBaTeNbHOCTH paboTaroT C MUKPOCKOMOM.

1) noctaBbTe MUMKpPOCKON LUTAaTMBOM K cebe

2) noMecTUTe Ha NPeAMETHbIM CTOIMK MUKponpenapar

3) Nonb3yscb BUHTOM, NNABHO OMYCTUTE OKYNSAP

4) Np1 NOMOLLY BUHTOB M IEHHO NoAHMMaKTe TyOyC, MOKa He NOABUTLCA YeTKoe n3obpa-
XeHue.

paBubHbIE OTBETDI:

1) noctaBbTe MUMKpPOCKON LUTAaTMBOM K cebe

2) noMecTUTe Ha NpPeAMETHbIM CTOIMK MUKponpenapar

4) Np1 NOMOLLM BUHTOB MeAJ/IEHHO NMOAHMMaKTe TyOyc, MoKa He NoSABUTLCA YeTKoe n3obpa-
XeHue.

3aaHue NOBbILLEHHOrO YPOBHS CIOXKHOCTU

1. YcTtaHoBUMTE nocnenoBaTenbHOCTb YC/IOXHEHUSA PacTUTENBHOIO MUpa Ha 3eMmsie, HauuHas
C OAHOK/IETOYHOro opraHuaMa. 3anuiumure B TabsinLy COOTBETCTBYIOLLYIO NMOC/IeA0BATENIbHOCTL
undp:

1) mxu

2) umaHobakTepum

3) Bopopocnu

4) noKpbITOCEMEHHbIE

5) ronocemeHHble

6) nanopoTHUKK

[paBubHbIE OTBETDI:

1) umaHobakTepum

2) BopopoCU
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3) mxu

4) nanopoTHWKK

5) ronocemeHHble

6) nokpbITOCEMEHHbIE

6. BocctaHoBMTE MOAMMCU K PUCYHKY, Ha KOTOPOM M300pakeH npouecc ¢oToCUHTE3A.
MoanuwuTte CTpenku Ha PUCYHKE U3 NPEAJIOKEHHOMO NEPEYHS.

A. Boga - i ..r'_*

B. Yrnekucnbivt ras -Q-—-
- ~

B. Kucnopog, ag

I. dHeprus ConHua

1. 3anonxute nyCcTbl€ KNEeTKN B Ta6n14u,e.

Buonorunyeckune HayKH
YyeHue o ? l[eHeTHKa ? Monekynsp- ?
KneTke Has 6uonorus
? Buonorus Uzmen4qu- Ynyywenue ? YueHue o
pa3euTusa TKa- | Bocme nopop, *X1BoT- npoucxoxae-
Hen u Hacneo- HbIX U COPTOB HWUU YKU3HU
cmBeHHocmb | pacTeHui
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MnaHbl ypokoB

Ypok Ne 1 «[lbixaHue pacTeHUin»

(6nonorusa 6 knacc)

Llenb ypoka:

M3Y4nTb MPOLIECC AbIXaHWSA Yy PacTeHWUM, YCTAHOBUTb, KaK NMPOMCXOAMT rasoobmeH B pacTe-

HUSAX.

3apaum:

» Obyyaroujue: U3y4nTb AblXaHWEe pPacCTeHMM, YCTAHOBWUTb, KaK MPOMCXOAMT ra3sooOMeH B
PacTeHUsX, BbIICHUTb, YTO [blXaHWE Y PAaCTeHWW CBA3AHO C OKUC/IIEHWEM CJIOXKHbIX Be-
LLLeCTB U BblAENEHMEM SHEPrUU; NOKasaTb Pas/iMyMe U B3aMMOCBA3b NPOLLECCOB AbIXaHWUsA
“ poToCHHTE3a, NPOAO/IKUTL pa3BUTHE NpeacTas/ieHnit 06 obMeHe BelLecTs.

* PazBuBarowue: NpoaoIKnTb pa3BUTHUE JIOFMYECKOro MblLLIEHWSA, CNOCOBCTBOBATL pa3Bu-
TAIO Yy YYaLMXCA YMEHWW YCTAHABMBATb MPUYMHHO-CNEACTBEHHbIE CBA3W, UCMOMb3yA
NpUeM «3Halo, Xo4y y3HaTb, y3HaN»; yMeHWn 0606watb genarb BbIBOAbI, MPOrHO3MPO-
BaTb, BblpakaTb MbIC/IM B C/IOBECHOM chopMe.

* BocnumamesbHsie: BbipabaTbiBaTb yMEHUE OCO3HAHHO TPYAUTLCA HAL NOCTAB/IEHHOM Lie-
Nblo, BOCMUTbIBaTb BepeXKHoe OTHOLLEHWE K 3e/I€HbIM HaCaXKAEHUAM

JlnyHoctHble YY[:

* NPOABNATb NO3HABATE/IbHbIA MHTEPEC K U3YYeHWIO MPOLECCOB, NMPOWUCXOAAMX BHYTPU
pacTUTENIbHOro OpraHW3ma; NMoHuMatb: yuyebHble 3a4ayn M CTPEMUTLCA UX PELLUTb, OO-
CTWYb YCMELIHOCTb NPU U3Y4YEHUU TEMBI.

PerynatueHbie YY/[:

* CaMOCTOATENIbHO ONpeaenaTb ueb y4eOHOW AeATeNIbHOCTU; OCYLLECTBAATL LeneHanpas-
JIEHHbIA MOUCK OTBETOB Ha MOCTaB/IEHHbIE BOMPOCHI; BbINOMHATL 3a4aHWUS; NPOBOAUTbL
CaMOMNpPOBEPKY, B3aUMOMNPOBEPKY U KOPPEKTUPOBKY BbINOSHEHHOrO Yy4eOHOro 3aaaHus.

KoMmyHukaTmeHble YY/[:

* (hopMynupoBaTb COBCTBEHHbIE BbICKa3blBaHWA B paMKax y4ebHOro auanora, MCNosb3ys
TEPMUHbI; OpraH1M30BbIBaTh yuebHOe B3auMoaencTeMe B rpynne.

lNo3HaBatenbHble YY/:

CuctematManpoBaTb M CTPYKTYPUPOBATb 3HAHUA; aHA/IM3MPOBATb TEKCT U PUCYHKU yHeOHM-
Ka; onpenenAatb 0ObeKTbl XKMBOU NPUPOAbl (KOMHATHbIE LBETYLLME PACTEHWUSA), MPOBOAWTL CPaB-
HWUTENbHbIM aHaNn3 Mexxay (POTOCMHTE3OM U AbIXaHUEM PaCTeHWUM.

NMnaHupyemblie pesynbraTbl

[TpeOmemHbie pe3ynemamei:

M3yueHne npouecca apixaHusa. OnpepeneHne B3aMMOCBA3M NpoLiecca AbixaHus U hoTocuHTesa.

JluyHoCmHbIE pe3ysbmamel:

YMeHus NpoBOAWTb CaMOOLEHKY Ha OCHOBaHWW KpPUTEPUEB YCMELHOCTM B yyebHOM aes-
TeNbHOCTH.

MemanpedmemHeole pesynemameor.

PeaynamuBHsie :

YmeHue onpenenatb U popMynMpoBaTh Liesib YPOKa CaMOCTOATENbHO WM C MOMOLLBIO Y4u-
Tens; NporosapueaTth NOC/eA0BaTe/IbHOCTb AENCTBUI Ha YPOKe; paboTaTrb KOMIEKTUBHO MO CO-
CTaB/IeHHOMY MNJiaHy; OLleHWBATb MPABUIbLHOCTb BbINOHEHWUSA AENUCTBUSA; BHOCUTb HEOOXOAMMbIE
KOPPEKTMBbI B AEMCTBUE NOCSIE €ro 3aBepLUEHNA HAa OCHOBE OLIEHKM YY€Ta CAeNaHHbIX OLWKNOOK;
BblCKa3blBaTb CBOE NPeAnoJIOXKeHUe 1 Aenarb BbiBoApbl..

KommyHukamuBHele:

YMeHve ochopMAsiTb CBOM MbIC/IM B YCTHOM U NMUCbMEHHOM hopMe; cnywaTtb U NMOHUMaTb
peyb APYrux; COBMECTHO JOroBapuBaTbCa O Npasunax pabotsl B rpynne.
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[lo3HaBamenoHsbie:

YMeHue opueHTUPOBaTbCS B CBOEW CUCTEME 3HAHWMW: OT/IMYaTb HOBOE OT YXK€ M3BECTHOro
CaMOCTOATE/IHO UK C NOMOLLbIO YYuTeNS; A0ObIBATbL HOBbIE 3HAHMSA: HAXOAMTb OTBETbI Ha BO-
MPOCbl, UCMOMb3YysA YH4EOHUK U APYrMe UCTOYHMKK 3HAHWW, Pa3OaTOYHbIM MaTtepuan, CBOW XKU3-
HEHHbIM OMbIT U MHOPMALMIO, NOJTYYEHHYIO HA YPOKe.

O6opynoBaHue: KOMMbIOTEP C NporpaMmon Releon Lite, paTumku KMCNopoaa U yrnekuc-
noro rasa, CemeHa aconu (B Tpéx H6aHKax), npeseHTaums.

InpakTuueckre matepuasnbl ANS opraHM3aLmumM CaMoCTOATENIbHOW paboTbl.

MeTtopbl 06yueHus:

OpraHusaumsa u ocywectenexve YBI:

CnoBsecHbIM, HarMA4HbIW, PENPOAYKTUBHbIN, NMPOBNEMHO-NMOUCKOBbIW, CAMOCTOATE/bHAA pPa-
6oTa B napax, pabora c TeKcToM yuyebHuKa, Tabnmuamm, cxemamu.

CrumynupoBaHue U MoTMBaLMA 00yYeHuUs:

AHanus KM3HeHHbIX CUTyaLui, CO3naHWe CUTYauUmMmM ycnexa.

Tun ypoka: Kom6uH1MpoBaHHbIN.

X004 YPOKA

dtan ypoka 1. OpraH13auUOHHbIN

MNpegnonaraemas NPoOAOC/IKUTENLHOCTL: 1—2 MUH.

MNeparornyeckasn nesTeNbHOCTb YYUTENSA:

NPOBepsieT rOTOBHOCTb K YPOKY, OpPraH13yeT BHUMaHWe Knacca K pabote Ha ypoke, CO34aeT NOMOXM-
TeNbHbIN 3MOLMOHAJIbHbIA HACTPOMN Yy 0BYyYaOLLMXCS.

YuebHasn pesaTenbHOCTb 06yYaloLWMXCS:

3MOLMOHANIbHO HAaCTPanBatOTCA Ha NPeACTOsALLYIO y4ebHYo AeATeNbHOCTb.

JTan ypoka 2. AKTyanusauusa u 06o06uweHne sHaHUK

MNpegnonaraemas NPoOAO/IKUTENILHOCTb: 6 MUH.

MNeparornyeckas neaTenbHOCTb yUMTENS:

npoBoauT bpoHTasNbHYlo Beceay; aKTyanusupyeT MMeloLLMecs 3HaHUsA, noMoraeT 0606LeHuno 3Ha-
HUIA;

co3paeT A4na obyyarowmxca NpobaeMHyo CUTyaumio; NoBYXKAAET K BbICKa3blBaHWIO NPeANoXKeHUH O
cnocobe v cpeacTBax AOCTUXKEHUS MOCTABAEHHOW LeNn.

Paboma ¢ mepmuHamu u noHamusimu.

lMocmaroBka npobemHoz2o Bonpoca: aHrnnUckuin xummk kozeda Mpuctnum, 8 1771 roay nposen
cneaytowWwuii onbIT: B35/ ABA CTEKNAHHbLIX KOMNAaKa, NoA KayKablM U3 HUX noMecTun Mbiwb. Ho nog
OfHMM KOJINaKoM OH MOMECTMJT CTaKaHUYMK C BETKOM pacTeHus (B HEM Mbillb ocTanach »uea). Mog
APYrMM KOJINaKoM pacTeHus He 6b11o, Mbilb norubna.

- Kak Bbl aymaete, noyemy normébna miwb?

- O KaKoM CBOWCTBE XMBOro Mbl OyaeM CeroaHs Ha ypoKe roBoputb?

- Mouyemy Mbiwb He norubna Tam, rae 6bi10 pacteHne?

YuebHasa neAaTenbHOCTb 0OyHaKOLWMUXCA:

OTBEYaloT Ha BOMPOCHI, BbICKA3blBAIOT CBOMW MPEAO/NOKEHUSA. NPeaaraloT U COrMacoBbIBaOT C yuu-
TeNIeM TeMY U LieSib YPOKa; NpeasiaratoT cnocobbl M CpeacTea AOCTUNKEHUA LieNu.

lpednonazaemeoili omBem Ha Bonpoc.

CdopmynupyiTe TeMy Hallero ypoka. «[pixaHue pacteHuis.
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dT1an ypoka 3. [l[pyMmeHeHHUe 3HaHUI1 B HOBOWU CUTYaLLUU

MNpennonaraemas NPoOAONKUTENILHOCTb: 25 MUH.

MNeparornyeckas oesTenbHOCTb yUMTENS:

1) 6ecena, B KOTOPOM 3By4aT BOMNPOCHI:

YTo BaM M3BECTHO O AbIXaHWK?

2) uctopus c onbitoM MNpuctam

1. NMo4eMy MbILLOHOK Npu NOBTOPHOM 3KcnepumeHTe B Koponesckom obuiectse norn6?
2. NMouemy y 6oraton gambl pasbonenacb ronosa?

Y7106bI OTBETUTL HA 3TU BOMPOCHI, M3Y4MM NPOLIECC AbIXaHUS Y PaCTEHUN.

Kakue rasbl BXogsaT B cocTas Bo3ayxa?

OreeT: coctas Bo3ayxa: azotr — 78%; kucnopog — 21%; yrnekucnbiii raz — 0,03%.
Kucnopoga 1 yrnekucnbiit ras obnagator pasHbiMM CBOMCTBAMM.

3anonHute Tabnuuy.

chnopo,u, HemHoro Taxenee BO34yXa I'Io,u,p,epmm Bae€T ropeHue

Yrnekucnbi ras 3HauuTenbHo TAXKeNnee Bo3pyxa | He nopneprkueaer ropeHue

3) yuutenb npeanaraer peLimnTb SKCNepUMEHTaNIbHYIO 3a4ady:

Moyemy B Tabnuue HeT azota?

OrtBeT: 3TOT ras He y4yacTByeT B nNpoLeccax AblXxaHWa 1 POTOCHHTE3a.

Npu ropeHnn opraHnyYeckHe BeLLecTBa B3aMMOAENCTBYIOT C KUC/IOPOAOM, MPOUCXOANUT OKUCIIEHHE
OpraHU4YecKux BELLECTB U Bbiaensaetcsa aHeprus. MNpouecc okMCNeHUA MOXKET NPOUCXOANUTb HE TOSTbKO
B MPOBUPKE, HO U B KMBbIX OpraHu3Max.

Y >KMBOTHbIX M Y Ye/IOBEKA BO BPEMS MULLLEBAPEHUSA CIOXHbIE OpraHMYecKue BELLLECTBA pacnajaoTcs
Ha 6onee NpocTble, U3 KOTOPbIX OHW obpasosanucsk, - H,O n CO,! TMpun 3tom BbIgENsETCA 3HEpPrus.
OkucneHne CNoXKHbIX BELLLECTB, MPOUCXOANT C y4aCcTUEM KUC/IOpoaa.

3anuieM cxeMy npouecca AblXaHUs B TeTpagp.

CnoyHble opraHMyeckue Bellectsa + Kucnopod = yriekucnblv ra3 + soga +E (aHeprus)

lNo TakoM ke cxeme NPOUCXOAUT MPOLECC AbIXaHUSA U Y PACTEHUM.

KakoBo 3HaueHwue kucnopopa? Kak MCnonb3ytloT 3Hepruo pacTeHus,KoTopas BblAesnnach npyu oK1c-
NeHUU OpraHUYecKmnx eeLects?

OnbiT «[bixaHue cemsaH»

Yuaumecs genatot BbiBOA: O TOM, YTO BCE OpraHbl Ablwar. MockoibKy npy npoTekaHWu npouecca Apl-
XaHWA NOMOLAETCA KUC/IOPOS, U BbILENAETCA YITIEKUCIbIN ras.

4) PacteHusa OblaT TONbKO B TEMHOTE?

PacTeHuss — >KMBble OpPraH13Mbl M OHW, KaK U Mbl C BAMW AbILIAT KPYFIOCYTOYHO, NP NItoBbIX YCNOBH-
ax. MNpu doTocrHTe3e BblAENAETCA KUCMOPOS, a NoroLwaeTcs yrekucbii ras. B npouecce gpixaHus
MOMOLAETCA KUC/IOPOA, A BblAENAETCA YIIEKUCbIN ras.

Monyyaertcs, B opraHM3Me pacTeHUs Ha CBETY MPOTEKAIOT A4Ba npouecca — (HOTOCUHTES U AbiXaHue,
HO KMCNopoda BblAensetcs ropasgo 6osblue, YeM ero noriowaeTcs, a B TEMHOTE B OpraH1M3Me pac-
TEHWUA NPOTEKAET TOJIbKO NPOLECC AbIXaHus.

Ha nocke HanucaHa cxema. Bam Heo6xoamMMo coeiMHWUTL CTPeNKaMu NpoLecchl AbixaHua U doTo-
CMHTe3a C BeLlLecTBaMM, KOTOpble YY4acTBYIOT B 3TUX npoLeccax.

5) Yrnekucnbiii ras.

YuyebHas nesaTenbHoCTb 0OyHaloWwmMxCa:

1) OTBeyvatoT Ha BOMNPOCHI y4UTENS, MPU HEOOXOAMMOCTH KOPPEKTUPYIOT OTBETbI OAHOK/IACCHUKOB.

2) HabniopatoT 3a ieMoHCTpauueit onbiTa, B pabounx TeTpaaax AenatoT KpaTkue 3anucu.
MpuHMMatoT yuacTre B 06Cy>KaeHWM cnocoba pelleHns 3KCnepuMeHTaslbHOW 3aa4um, npeanaratot
cBOM cnocobbl.

3anucbiBaloT pesynbratbl SKCNEPUMEHTa B TETPAAM.

[bixaHue — 3TO NPOLECC OKUC/IEHUS CIOXKHbIX BELLECTB C y4acTMeM KMCopoaa.
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,D,blxaHue — 3TO npouecc noctynaieHna B opraHmM3m Kuciopopa, KOTOprﬁ y4acTByeT B peaKunAax
OKHUCNneHunAa (pa3l'|0)KEHVIF|) CNOXXHbIX OpraHN4YeCKnx BeLwecTB Ha NpocCTbie C OCBO60)K,D,6HM€M 3Hepruu.

1) Habntopatot 3a npoeefeHWeM 3KCnepuMeHTa.

2) 3aHocAT pesynbrarbl HabnoaeHW B Tabniuuy.

3) 3anucobiBatoT B pabouyto TeTpaab COeAMHEHUSA U MX MPUMEHEHWE B Pa3NnYHbIX obnacTax gestesnb-
HOCTH YenoBekKa.

dtan ypoka 4. KoHTponb ycBoeHus, 06cykaeHMe AONYLEHHbIX OWMBOK U UX KOPPEKUUa

MNpennonaraemas npogomkutenbHoctb: 10 MUH.

MNeparornyeckas neATeNbHOCTb YYUTENS:

opraHusyeT oOCyKAeHWe pe3yNbTaToB UCCef0BaHNUA, NPOBEPSET NPABUIbHOCTb 3anMCaHHbIX Ypas-
HeHWI peaKkuui U caenaHHbix BbiBogoB. OTMeyaeT BaXKHOCTb NPOTEKAIOLLMX MPOLLECCOB B Pa3HbIX
YacTax pacTeHus

YuebHas pesTenbHOCTb 06yYatoLmUXCs:

CpaBHMBAIOT pe3ynbTatbl PaboTbl B Nape C AaHHbIMU, NOyYEHHbIMU APYTMMU Y4EHUKAMU; Npu HeOO-
XOAUMOCTM KOPPEKTUPYIOT BbIBOAbI M YPABHEHWUA XMMUYECKUX PEAKLIMM.

dTan ypoka 5. UHdopmauusa o pomawHeM 3agaHuu u pednekcusa

MNpegnonaraeMas NPoOAOCIKUTENLHOCTL: 6—7 MUH.

Menarormyeckas AeATeNbHOCTb YYUTENA:

MHMOPMUPYET O JOMALLHEM 334aHMKU, 4AET KOMMEHTAPUIA MO €ro BbiNONHEHWIO; BbIAAET aHKETY pe-

nekcuu K ypoKy v npeasiaraet paccumtatb «MHAMBUAYaNbHBIM MHOEKC KavecTBa YpoKas;

NoABoAMT pedIEKCUBHYIO CTaTUCTUKY YPOKA MO KOMIMYECTBY YHEHUKOB, Y KOTOPbIX MHAEKC KayecTea

BblLLE 3HA4YeHMA 5;

LEMOHCTPUPYET 3anu1chb LieM YpoKa, cnpalwmneaeT: «Kak Bbl gymaeTe gocturHyTta nm uenb?». Ecam

npobnema He pelleHa v Lenb He AOCTUIHyTa, npeanaraet obbsACHeHWe, U 3a0aET B AOMOJHEHUE K

LOMalLHEeMY 3aaHu1Io NoAyMaTb Hag MPUYMHAMM 3TOrO.

MpoaHanuanpyiTe 3HaHWA, NOSyYeHHbIE Ha YPOKe, CenainTe BbiIBOAbI: YTO HOBOrO Y3HasM O ApblXa-

HWK pacTeHnii?

Mbi y3Hanu:

* YTO NPOLECCHl AbIXaHUs U (DOTOCUHTE3A ABAAIOTCA NPOTUBOMNONOXKHBIMUA APYT APYTY.

* MpW AbIXaHWUKU PACTEHWUA MOMOLLAIOT KUC/IOPOA, A BbIAENAIOT YITIEKUC/bIN ras.

* MPOLECC AblXaHWsA NMPOUCXOAMT Ha CBETY M B TEMHOTE, a ANsA npouecca hoTocMHTe3a Heobxoanm
CBeT.

* pacTeHue ObIWT Yepes YeUeBMUYKHK U YCTbULA.

* KMC/IOpOoA HeOBXOAMM pacTeHUAM S OKUceHus opraHudeckux eeuects (BXKY) ¢ oceoboxae-
HWEM 3HEPTUM AN XKU3HMU.

YuebHas nesaTenbHOCTb 0OyHaKoLWMUXCA:

3aJal0T YTOYHAIOLLME BOMNPOCHI O BbINOJHEHWW AOMALLIHErO 3aAaHus;

paccuuTbiBaloT «MHAMBMAYaNbHbLIA MHAEKC KayecTBa YpoKay;

onpeaensaoT cTeneHb COOTBETCTBMUA NOCTAB/EHHOMN LENU U pe3ynbTaToB AesATe/IbHOCTH; CTeNeHb CBO-

€ro NPOABUXKEHUA K Lenu;

BbICKa3bIBalOT OLLEHOYHbIE CY)KAEHUSA M COOTHOCAT pe3y/ibTaTbl CBOEW AEATENIbHOCTHU C LieSblo YpOKa.
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Marepuanbi 4n1A NOATOTOBKU K YPOKY

1). Uctopwms onbita >koseda lMNpuctiu.

«fl B3N, — nucan oH, — HEeKOTOPOe KOJIMYECTBO BO3[yXa, COBEPLUEHHO MCMOPYEHHOTO
AblXaHWEM MbIlWK, KOTOpas B HEM nornbna; pasaenun ero Ha Ase 4acTu: OAHY 4YacTb BO3ayxa
nepeBen B COCYA, NOrPY>KEHHbIN B BOAY, @ B APYryl0o YacTb, TaKXXe 3aK/IOYEHHYIO B COCY[, C BO-
L0100, NOCaANUN BETKY MATb. Yepes BoceMb-AeBATb fHEN A HALLES, YTO Mbilb MPEKPACHO Mor/a
YKWTb B TOM YacTW BO3Ayxa, B KOTOPOW pocsa BETKA MATbl, HO Mbillb MOMEHTaNbHO nornbna B
Apyro yacTtu ero. B TeyeHne cemu gHe npebbiBaHWsA B COCyAe C UCMOPYEHHBIM BO34YXOM MO-
6er MATbl BbIPOC MOYTH Ha 3 AloMMa U, KpoMe Toro, 06pasoBas HECKOSIbKO HOBbIX».

Takum 06pas3om, pacTeHue Kak Obl MUTaNoCb UCMOPHEHHBIM BO3AYXOM, TO €CTb YITIEKUC/IbIM
razom. OHO pocno, ounLano BO3ayX, NOMOLLAS YITIEKUC/IbIN a3 U BbIAENSAS KUC/TOPOL.

Ortkpbitve Mpuctnun npousseno 6onblioe BreyatieHe B y4eHoM Mupe. JToH4OHCKOe Kopo-
neBcKoe obLecTBo y4éHbix npucyamno Mpuctam 6onbluyio 3010TyO0 Meaanb U YeCTBOBaNO Ha
TOP>KECTBEHHOM COBpaHUm.

Mocne onbitoB MpUCTAM C KOMMAKOM W MbIlWblO BCE BbiCluee OOLECTBO 3aroBOPUSIO O
CNOCOBHOCTM pacTeHMi ounLiath Bo3ayX. B Mogy Bowsio ctaeuTb nobonblue LBETOB B KOMHA-
Tax: Beflb OHM “UCNpaBnaloT” T. €. «OUMLLAIOT» BO3OYX.

OpHa ouyeHb boratas gama pelumna NpoBepuTb 3TO HayyHoe HabntopeHue Ha cebe. OHa
Besiefla ABOPELKOMY MOCTaBUTb B KOMHATY Ha Houyb nobonblie pacteHui. Ha ytpo gama npo-
CHy/lacb C CWU/IbHOM rOSIOBHOW GONbIO M B TOT XKe Bedyep Ha NpuéMe pacckasasna BCEM, YTO
Mpuctnu Nyt M oBMaHLLKK.

YuéHble B3BoHOBanucb, U Koponeeckoe obuiectso nonpocuso MNpuctiv nosTopuTb OMbiT.

Bbin Beyep. B 6onbluom 3ane cuaenu yyéHble B MaHTUsAX M Genbix napukax. lopenu ceeum.
Bce B TMWKMHE cocpenoToYeHHO Habnoaany 3a Tem, yto aenan MNpuctau.

— Bot BMAKTE MbILLOHOK B COCyZie C BETKOM MATbI XKM.

— Hert, oH 3aabixaeTcs u ymupaet, — pasganuch rosoca.»

Ha pocke!

3anuweM cxemy npolecca AblXxaHusa B TeTpagp.

CnoxkHble opraHuyeckue BelecTea + Kucnopogd = yrnekucnblii ras + soga +E (aHeprusa)

2). CamocTosaTenbHo paborta ¢ y4eBHUKOM B napax.

3anonHute Tabnuubl «CpaeHeHue ropeHune u abixaHue». Tabnuua oomkHa cogepykarb crie-
AyloLLMe CBeAeHUs:

lopeHue cxogHo ¢ abixaHueM. Ho ropeHune npotekaet oueHb GYpHO M BbICTPO, C BblaeNEHN-
eM 6Oo/bLIOro KoNMyecTea 3Heprun. A npu ApiXxaHWU PasfioKeHUe OpraHUYeCcKWMX BeLLecTs,
MPOUCXOAWUT MeAsIeHHO, MOCTENEHHO B HECKOJIbKO 3TanoB, Ha KaXXAOM M3 3TanoB Bblgensercs
HebOoNbLIOe KONMYECTBO 3HEPruMU, KOTOPOE PACTEHUS MCMOJb3YIOT Ha POCT, Pa3MHOXeHWEe U
ApYrve npoLecchl CBOeM KU3HeAeATeIbHOCTH.

3). OnbIT € Ucnonb3oBaHWEM AATYMKOB KUCIOpOAa M YIeKucoro rasa umdposon nabopa-
Topuu Releon Lite.

OnbiT:

UHcmpykuus K BbinosHeHUo

B3sanu Tpu npo3payHbix GaHKu:

* B nepsyto nomectunn 30—40 Habyxwwmnx npopacTaloLmx ceMsH haconu;

* BO BTOPYIO — KOPHEMIOAbl MOPKOBM, Nepes OMnbITOM NOMECTU/IY B BOAY Ha TPY OHS;

* B TPETbIO — CBEXecpe3aHHble CTebNn pacTeHus C IMCTbAMM.
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BaHku 3aKpbinyM NpobKaMu M NOCTaBUAM B TEMHOE TEMNJIOE MECTO.

Ha cnepytowmin geHb onyctnm B Kaxkayto 6aHKy AaTyMK KMCoOpoda M YIEKUCIoro rasa
undposon nabopartopun Releon Lite.

3anyctunu nporpammy Releon Lite.

3admKcupoBanu aaHHble.

3anonHunu tabnuuy

BaHka 1 BbaHka 2 baHka 3

Kucnopog

Yrnekucnbiv ras

yqau.l,wecn AenaroT BbiIBOA: O TOM, YTO BCE OpraHbl AblLlarT. I'Iocr(oany npu NpoTeéKaHnn Npo-
uecca gbiXxaHunA nornouwaeTca KUCaopo n BbloenAaeTca yr)'IEKI/ICJ'IbIl)'I ras, KOTOprl)‘I HEe nopnep-
XXUBaAeT ropeHunA.

BAXHO!

TeopeTuueckoe noscHeHue

EcTb M y pacTeHuit cneumanbHble opraHbl ANs AblxaHWa?

Y pacteHui HeT cneuuanbHbiX OPraHoB AbIXaHWUS, HO Y HUX B KOXKULIE JIUCTa Pacnosioxe-
Hbl YCTbMULA, Yepe3 KOTOpble NMPOUCXOAMT ra3000MeH. YCTbULA COCTOAT U3 ABYX 3aMbl-
KaloLLMX KJIETOK U YCTbUYHOM LLENM, YePE3 KOTOPYIO KUC/IOPOS, NOCTYNAET B MEXKKIIETHU-
KM NIUCTa, a 3aTeM B KNeTKWU. B KneTkax npoucxoauT NpoLecc OKUCIEHUSA OpraHUYeCcKnX
BelecTs (pacnag) obpasyercs YrIeKUC/bIA ras, KOTOPbIM yoANsAeTca U3 KIeToK 4Yepes
YCTbUYHYIO LLiefb.

[bixaHWe y pacTeHuit MOXET MPOMCXOAUTb B KOPHAX M B cTebnsax. Kaxpas knetouka
pacTeHun abinT. B KOPHAX NornoLeHme KUCIopoaa OCyLLECTBAAETCA C MOMOLLBIO KOp-
HEBbIX BOJIOCKOB, a B CTebnisAX — yepes yYedyeBuyku. [loaTomy nocne foxas v nocne
MOJSIMBa KOMHATHbIX PacTeHU HEOHXOAUMO PbIX/IUTb 3eMJIIO, YTOObI YBENUUYUTL SOCTYM
KMCNopoaa K KOPHSAM.

NUtak, Mbl C BaMKW YCTaHOBMJIM, YTO pacTeHUsM HeobXoauM KUCNOpoA AN AbIXaHus.
Ho B pacteHusx npotekaeT NpoOTUBOMNOMIOXKHbIM Npouecc hOTOCUHTE3, B pe3y/bTate Ko-
TOPOro KUc/opop, Bolnensetcs. bes kucnopopa xuBeble CyLLecTBa XXWUTb He MOTYT.

NMOMOLLDb YYHUTEJIO

3aKkpensieHue 3HaHUM yYaluxcs

Kak Bbl oTBeTUTE Ha NpobneMHble BOMPOChI, MOCTAB/EHHbIE B HAYane ypoka?
CpaeHuTe gbixaHue U poToCUHTES.
OrtseTbTe Ha BONPOCHI, 3anonHuUTe Tabnuuy.

YepTbl Nnpouecca doTocuHTE3 ObixaHue
1. B kakux kneTkax npoucxo- | B knetkax, copepxawmx xno- | Bo Bcex knetkax pacteHus
ant? ponjacTbl
2. KakoM ras nornowiaetca? Yrnekvcnbli ras Kucnopog
3. Kakoi ras ebigensetca? Kucnopoa Yrnekucnbiv ras
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YepTbl Npouecca doTocuHTE3 ObixaHue
4. B kakoe Bpems cyTOK JOHeEMm KpyrnocytouHo (4 BHEM U HO-
npoucxonmt? Yblo)
5. Yto npouncxogut c opraiun- | Obpasytorcs Okucnstotca (pacnagatorcs)
YEeCKMMM BelllecTBaMmu?
6. JHeprua? Hakannveaetcs Boioensetcs

Bonpocsbil B hopmarte TKUA, BIP

1) BcTtaebTe nponyLieHHble cnoBa. (Mcnonb3ys AaHHble Tabnuupl)

1. PacTeHus npu gpixaHuu nornowarot
2. PacteHus npv AbixaHWK BbloENSAOT
3. OpraHuyeckue BeLLecTBa Npu AblXaHUu

4. PacteHus gpiwar B

5. Obiwar

2) U3 npuBepeHHbIX HUXKE NPU3HAKOB BblibepuTe NpU3HaKK, xapakrepusyolme ¢oTto-

CUHTE3 U [ObiXaHUE.

opraHbl pacTeHus.
6. MNpu cboTocuHTe3e KUcnopoaa

A) lNpouncxoauT Bo BCex KneTkax. (abixaHue)
B) Mpotekaet Tonbko Ha cBeTy. (hoTOCUHTES)
B) MornowaeTcs yrnekucnbii ras v Bolgensietca Kucnopod. (hotocuHres)

IN) MpowncxopuT B KNETKax ¢ xnoponnactamu. (poTocuHTes)

[1) MpoTekaeT Ha cBeTy K B TEMHOTY. (AbixaHue)

E) OpraHunuyeckue Bewectea obpasytorcs. ((hoTocHuHTES)

BpeMA CYTOK.

6onblue, yem

npn ObiXaHUW.

) OpraHuueckue BewectBa okucnatotca (pacnapatorcs) no CO, u H,0. (abixaHue)
3) MornowaeTcs KMCNopopa v BblAeNsSeTcsa YINeKUCbIM ras. (abixaHve)

3)BcTaBbTe B TEKCT NpONyLLEHHbIE C/IOBA.

1. B npouecce doTtocuHTe3a

CKKe BeLLecCTB

2.DoToCHHTE3 NPOTEKAET TOMBKO
3. B pacteHuu Ha cBeTy npoTeKkaeT npouecc .
4. MdoToCcHHTE3 NPOTEKAET B K/EeTKaxX, COAEPKALLMX XI0pOodus, a NPoLecc AbiXaHWs

B omwnune or npouecca pAbixaHus, (OTOCMHTE3 MNPOTEKAET TOMBKO B OPraHus-

me

OopraHn4ecKux BeulecTs, NpuU AbiXaHUKU OpraHn4e-

, d NpoLuecc AblXaHUA .

Ypok Ne 2.

«U3yueHne paboTbl opraHoB KpoBOOGpaLLEHUA».

(6nonorusa 8 knacc)

Lenb ypoka: 0606wWwmTb 3HaHUA yyawmxcs no Teme «Kpoeb u KpoeoobpalueHue», uc-
NoNb3ys 3HaHWA MO PasfIMuHbLIM pasgenaMm 6uonorum u U3NKKU; COBEPLUEHCTBOBATb HaBbIKM
KOHTPOJIA U CAMOKOHTPOJIA Y YJYaLUMXCA.
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3apauu:

O6paszoBamenbHas: cnocobcTBoBaTh (HOPMUPOBAHMIO Y YYALLMXCA 3HAHUWA MO PA3IUYHbIM
pasgenam 6uonoruun v pusnku. YctaHaenmBaTb CBA3b MEXAY OTAE/bHbIMA TEMaMK 3TUX Npes-
mMeToB. HayunTbCa ncrnonb3oBarth NoslydeHHble 3HaHWA Ha MPaKTUKe.

Pa3zBuBarowas: npoaomkutb GopMUpoBaTb YMEHUSA CUCTEMATU3UPOBATb U BbIAENATb [aB-
HOe, CyLeCTBEHHOE, YCTaHaB/IMBaTb NPUYUHHO-C/IEACTBEHHbIE CBA3M, CNMOCOOCTBOBATL Pa3Bu-
TUIO BOOOPaXKeHUs, yCTaHaBIMBATb CBSA3b TEOPUU C NPAKTUKOMN.

BocnumamenoHas: cnocobcTBoBatb (hOPMUPOBAHWUIO COYETAHWUA MHAMBUAYASbHbIX, rpyn-
MOBbIX U KO/JIEKTUBHbIX BUIOB AEATENbHOCTH.

O6opynosaHue: undposas naboparopus no dusmonorum (aarumk YCC).

Tun ypoka: MHTerpMpoBaHHbii. YPOK NO3BOMWT yY4aLMMCS NOHATb MPOLECCHI, MPOUCXOAS-
LLMEe B OPraHn3Me YyesioBeKa C TOUYKU 3peHUs BUONOrun n Usmku.

MnaHupyemble pesynbraTthbl

MemanpedmemHebie pe3ynemamel:

O6yuyeHue yyalMXca nosyyarb 3HaHWA, UCMOJb3ys Pas/inyHble BUAbl AEATENIbHOCTU U UC-
Mo/b30BaTh 3TU 3HAHMSA A1 NPOBEAEHNA IKCNEPUMEHTa/IbHO-UCCIeA0BaTENbCKMX pabor.

Jlu4HoCmMHblEe pe3ynemamer:

dopmMupoBaH1e HaBbIKOB 0byyeHus; npuobpeteHune onbita pabotbl ¢ UKT (no nporpamme
OOMH KOMMbIOTEP, OOMH YYEHUK), a TaKKe nabopartopHbiM obopynoBaHMeEM Mo usnKe U Lnd-
poBoi naboparopuen no 6uonorun; ¢GOpPMUPOBaHME HABLIKOB OCHOB MOAE/IMPOBAHUA MPO-
LIeCCOB.

YHuBepcanbHbie yuyebHoie delicmBus:

dopmMupoBaH1e YMEHUI yCTaHaBIMBATb MPUYUHHO-CIEACTBEHHbIE CBA3WU, CTPOUTb Jloruye-
CKOE paccyaeHue, yMeHWe CaMOCTOATENIbHO MaHMPOBaTh NMYTU AOCTUXKEHUA LeNen, yMeHue
pabotatb ¢ coBpeMeHHbiMU UKT obopynoBaHWeM MPUMEHATb MOJyYEHHbIE 3HAHUA Ha NPaKTU-
Ke.

®dopmMbl 06yueHunsa: hpoHTasbHble, MHAMBUAYAbHbIE, FPYMNMNOBbIE, UCCNIEA0BATENIbCKME.

MeToapbi: crioBecHble, HarnaaHbIe, MPAKTUYECKUe, AeAYKTUBHbIE.

MoHATUA U TEPMUHDI: BUAbl COCYAOB, TOHOMETP, MMNEPTOHUA, CKOPOCTb ABUXKEHUA, Ya-
cToTa nynbca, TennoobMeH, ra3oobMmeH.

Yyawmecs genartca Ha 4 rpynnbl No pesynbratam npeasapuTesibHOW NPOBEPKM 3HAHUK MO
Temam: «[pukeHune KpoBu no cocyaam», «OpraHbl KpoBoobpaleHus», «3akoH bepHynnny,
«[laBneHue B xxmaKocTax u raszax», «Coobuwatouimecs cocyapl», «M3meperune nasneHuns B >xkua-
KOCTAX M B ra3ax», « lensoobmeH».

X004 YPOKA

dTtan ypoka 1. OpraH1M3auUOHHbIN

MNpennonaraemas NpoAosXUTeNnbHoCTb: 1—2 MUH.

MNeparornyeckas oesTenbHOCTb yUMTENS:

NnpoBepseT roTOBHOCTb K YPOKY, OpraHu3yeT BHUMaHWe Kiacca K paboTe Ha ypoKe, co3aaeT Nnosoxu-
TeNbHbIM 3MOLMOHAIbHbIA HACTPOMU Y OBYyYatoLLMXCS.

YuyebHas nesaTenbHOCTb 0OyHaKoLWMUXCA:

3MOLMOHAIbHO HAaCTPanBaIOTCA Ha NPEeACTOsALLYI0 y4ebHYI0 AeATeNbHOCTb.
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JTan ypoka 2. AKTyanusauus U 06o6uweHne sHaHUK

MNpegnonaraeMas NPOAOCKUTENLHOCTb: 6 MUH.

Menarormyeckasn AeATeNbHOCTb YYUTENA:

* MPOBOAMT (DpPOHTa/IbHYIO Beceay; aKTyanmM3mMpyeT MMEIOLLIMECA 3HaHUA, MoMoraeT 0606LLEHMIO 3HAHWMK;

* co3aaer Ans obyyarowmnxcs NpobaeMHy0 cUTyauuto; NobyXAAEeT K BbICKa3blBaHWIO NPEAIOKEHWH
o cnocobe 1 cpeacTBax LOCTUXKEHWUSA NMOCTABIEHHOW LENH.

Paboma ¢ mepmMuHaMu u NOHAMUSAMU.

lMocma+oBka npobnemHozo Bonpoca: Cepaue — cambiii paboToCNOCOOHbIN, MPOAYKTUBHbIN, (hYHK-

LIMOHANbHbIM M BaXKHbIM MEXaHU3M B HaweM opraHusme. Cepauy Aaxke CTaBAT naMsATHUKKW. Tak na-

MATHUK CepALYy YKpallaeT ABOP MHCTMTYTa cepaua B Mepmu.

Yenosek — oTKpbiTas 6uonoruyeckas cucrema. Moatomy cTpoeHne opraHoB U MPOLLECCHI, MPOUCXO-

AALLME B HUX MOXKHO OOBSACHWUTbL HE TOJIbKO C TOYKU 3pEHUs BUONOrUM, HO U (DU3MKKU U XUMUMK.

MMnotesa.

Jokasarb, 4To npouecchl, NPOUCXOASALLME B OPraHM3MeE YesloBeKa, 0OYCIOBEHbl 3aKOHaMU (DU3UKMU.

N paccmoTtpeTb Ha npMMepe CUCTEMbI OPraHOB KpoBooOpalLLeHus.

AKTyanusaumsa onopHbIX 3HAHUM.

WUcnonb3ys 1abnuupbl M pUCyHKU, NOBTOPUTD:

1.3 KaKu1x opraHOB COCTOMT CUCTEMA OPraHOB KPOBOOOpPALLEHUS» ?

2.HazoBuTe Kamepbl cepaua, Ux CTPOeHUe U DYHKLUMMU.

3.CtpoeHue 1 dyHKUMKM KnanaHoB cepaua.

4.Paborta cepaua.

5.0cobeHHOCTH CTPOEHUSA NonepeyYHO-MNoI0CaTon CepAeYHON MblLlLbl. 6.ABTOHOMMUSA.

YuebHas pesTenbHOCTb 0OyYatoLLMXCS:

OTBEYalOT Ha BOMPOChI, BbICKA3bIBAIOT CBOW MPEANONIOKEHUS. NPeLnaraioT U COrMacoBbIBAIOT C Y4u-

Tenem TeMy U Le/b YPOKa; npeanaratoT cnocobbl U CPeacTBa LOCTUKEHWUS LENH.

lNpennonaraembii OTBET HA BOMPOC.

Bo3morkHO, ecnv ucnonb3osarb pacTBOpbl Cosei, 06pa3oBaHHbIX rasoreHamu.

dTan ypoka 3. lpumeHeHUe 3HaHUI B HOBOW CUTYaALLUU

MNpeanonaraeMas NPoOAO/KUTENBHOCTb: 25 MUH.

Meparoruyeckas neaTeNbHOCTb yUMTENS:

1) BeneHue 6ecenbl, oTpakatoLlen Bonpocol: Ha cnaiae KapTMHKKU: TOHOMETP, CEKYHAOMEp, Hacoc,
BOZOMPOBOAHbIE TPYObl. COCYA C KPACHOMN KMAKOCTbIO.

@dpoHTanbHas becepa:

1.Kakas accoumaums Bo3HUKaET y Bac, NPy BUAE 3TUX NPeaMeToB C OpraHaMu YesoBeka?

2.Kak Ha3blBaeTca cucTeMa, COCTOALLAA U3 CepaLa, KPOBU Pa3/IMyHbIX COCYAOB B OpraH13Me YesioBeka?
Mpeanonaraemblie OTBETbI: KPOBEHOCHAA CUCTEMA MMM CUCTEMA KPOBOODpPALLEHMS.

3. Kak Bbl iymaeTe, AN Yero Hy>KHbl 3TW usnuyeckue npubopbi?

MNpennonaraemble oTBETLI: ANA U3MEPEHUA OABNEHUA KPOBU, ONA U3MEPEHMA YMCNA COKpPALLLEHUI
cepaua, 4na U3MepeHus nynbca.

[na yero HeobxoAMMO U3MEPATb AaB/IeHUE KPOBM, NysbC?

Mpeanonaraemble OTBETbI: U3MEPEHUE AENAIOT AJ1S1 TOrO YTOObI KOHTPOIMPOBAThL PaboTy KpoBEHOC-
HOW CUCTEMDI, AJ1A U3yYyeHus eé paborTbi.

B Bawem knacce nocse NpoxoxaeHns MeLOCMOTPOB, aHA/IM3 Pe3y/bTaToB NoKa3san, OTK/IOHEHWUS OT
HOPMAaTMBHbIX NoKa3sarenei. Yem MoryT 6biTb Bbi3BaHbl 3TW U3MeHeHUA?

Utak, y Hac ecTb yCNOBHbIE MOAENH, BXOAALLME B KDOBEHOCHYIO CUCTEMY U dhu3ndeckue npubopsl.
WUcnonb3yto 3tv manyeckre npubopsl, undposyio nabopatopuio, OLEeHUTE CBOE COCTOSIHWE opra-
HU3Ma yepes paboTy opraHoB KpoBoobpalueHus Monpobyiite cchopMyMpoOBaTh LieSib HALLEro ypokKa.
Mpeanonaraemblie OTBETbI: UCCIEfOBaHWE PABOTbl KPOBEHOCHOM CUCTEMbI YENOBEKA.

[ns opraHusauum nocnegytollei paboTbl Mbl KNacc pasaenunm Ha HECKOMIbKO rpynn.
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dT1an ypoka 3. [l[pyMmeHeHUe 3HaHUI B HOBOW CUTyaL UM

3apaHue rpynnbi Ne 1:

Onpepenutb aasneHne U NybC KaXX4Oro YseHa rpynnbl, 3anonHuts tTabnuuy. CpasHWUTL NosyYeHHble
JaHHble CO 3HAYEHMAMU CpeHecTaTMCTMYecKoro Yenoeeka sospacta 13— 14 net. Caenartb BbiBOA U
OTBETUTb Ha Bonpockl. BbibpaTth aenerarta, KOTOPbLIM AONOXKWUT pe3ynbTatbl paboTbl U CAENAET BbIBOA,.
3apaHue rpynnbi Ne 2:

Cobpartb 13 NpeasioKeHHbIX NPeAMETOB MOAE/b KPOBEHOCHOW cUcTeMbl YenioBeka. O6bACHUTD, no-
yeMy B Kanuaisapax KPoBb TEYET C MeHbLUEN CKOPOCTbIO, YEM B KPYMHbIX cocydax. (aopTe, BeHax, ap-
Tepusax). o 3akoHy BepHynnu o HepaspbIBHOCTH CTpyH
(Bo ckonbko pas ceveHue cocyna 6osblue BO CTONIbKO pa3 CKOPOCTb TEYEHWUS KMAKOCTU B 3TOM COCY-
Jle MeHblle U HaobopoT)

Hapywaetcs nu dmamnyeckuit 3akoH bepHynnun o HepaspbIBHOCTU CTpyn?
3apaHue rpynnbi Ne 3:

HapyuwieHne kpoBoobpalueH1s Mpu HaMoXeHUM JKryTa.
3apanue rpynnbi Ne 4:

Bnunanue dpusmueckoit Harpysku Ha 4acToTy nynbca W AaBNeHUs Yenoseka (B NpeasioXKeHHOM rpynne
BbIOUPAIOT TPEHMPOBAHHOIO Ye/I0BEKA M HETPEHWPOBAHHOIO)

Halgure 3aBMCHMOCTb 4acTOTbI My/ibCa OT HArpy3KK YeIOBEKA C MOMOLLbIO LM poBoi naboparopum
¥ cAenainTe BbIBOA, O TOM, KaK 3aBUCHUT YacToTa yAApOB CcepALa Npu yBenn4eHun hrM3n4eckomn Harpys-
KM YyesioBeKa.

dtan ypoka 4. KoHTponb ycBoeHus, 06cykaeHue AONYLWEHHbIX OLUMOOK U UX KOPPEKUUs

Mpeanonaraemas NPOAOIKUTENBHOCT: 6 MUH.

Menarormyeckasn AeATeNbHOCTb YYUTENS:

opraHusyeT 06CyKAeHWe pe3yNibTaToB YPOKa, YTO NPOLECCHI, MPOUCXOAALLME B OpraHM3Me Yenose-
Ka, 00yCnoB/IeHbl 3aKOHaMK (U3UKMK.

(Yuutenb 3aBepiaet paboty rpynnbl Ne1, Ne2, Ne3, Ne4.)

MpoBoaMT aHanus oLeHKU paboTbl rpynnbl.

Bbickakute cBOE MHeHUWe, Y4TO NMONYYUIOCh, KaK1e BOMPOCH! Bbi3BaIM 3aTPYAHEHUS.

Kakoit BuA fesaTenbHOCTH Bbl BbiOUpaeTe 415 peLeHUs 3TUX TPyAHOCTen?

YuebHas nesaTenbHOCTb 0OyHaKoLWMUXCA:

LEeNaioT BbIBOAbI

dTtan ypoka 5. UHdopmauma o aomaluHeM 3aaaHUU U pedeKcus

MNpennonaraemas Npofo/MKUTENBHOCTb: 6 MUH.

MNeparoruyeckas neATeNbHOCTb YYUTENS:

nHpOpMUPYET O AOMALLHEM 3a[aHMK, AAET KOMMEHTapUii NO ero BbIMOJIHEHUIO;

BbIOAET aHKeTy pedieKCMU K YPOKY U NpeanaraeT paccuutarb «MHavBuayanbHbIM MHAEKC KavecTBa
ypoKay;

noaBoauT pedIeKCUBHYIO CTaTUCTUKY YPOKA MO KOMIMYECTBY YHEHUKOB, Y KOTOPbIX MHAEKC KayecTBa
BblLLE 3Ha4YeHus 5;

LAEMOHCTPUPYET 3anucb NPobaeMHOro BONpoca 1 Lesin YpoKa, cnpawmeaeT: «Kak Bbl gymaete, pe-
LeH fiv NpobneMHbIM BONPOC, AOCTUTHYTA X LieNb?».

YuebHas nesaTenbHOCTb 0OyHaKOLWMUXCA:

3aJaloT YTOYHSIOLLME BOMPOCHI O BbINOJHEHWW JOMALLHErO 3aAaHus;

paccuuTbiBatoT «HAMBMAOYaNbHbBIM MHAEKC Ka4yecTBa YpoKay;

onpenensoT cTeneHb COOTBETCTBUA NOCTAB/EHHOMN LENU U pe3ynbTaToB AesATeNlbHOCTH; CTENEHb CBO-
€ro NpOoABUXKEHUSA K Lienu;

BbICKa3bIBAIOT OLEHOYHbIE CYXXAEHUA U COOTHOCAT pe3y/ibTaTbl CBOEN AeATENbHOCTH C Lenblo YpoKa.
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Marepuanbi 4n1A NOATOTOBKU K YPOKY

OpraHu3auMOHHbIX MOMEHT

Utak, cepaue YeTbipéxKamepHOe, COKpaLLAeTCss PUTMUYHO M MPOTasIKMBAET KPOBb MO COCY-
nam, bnarogapsa cepaeyHomn MbilLe.

CerofHs Hal YpOK MOCBALLEH KPOBEHOCHOW cucTeMe yesnoBeka. CerogHsa Mbl JOMKHbI C
BaMu 0606LWMUTb M CUCTEMATU3IUPOBATbL HALLM 3HAHWMA O KPOBM M KPOBEHOCHOM CUCTEME.

Ma'repuanbl ANnA KONUpoBaHUA

3apaHue rpynnbl Ne 1: Onpepenutb faBneHve v NynbC KaXKA0ro YieHa rpynnbl, 3anon-
HUTb Tabnuuy. CpaBHUTb NONYyYEHHbIE AAHHbIE CO 3HAYEHUAMMU CPEAHECTATUCTUHECKOrO Yeno-
Beka Bo3pacTa 13— 14 net. Cgenarb BbiBOA M OTBETUTL Ha Bonpockl. Boibpars aenerara, koto-
Pbl LOMOXWT pe3ynbTarbl paboTbl U cAeNaeT BbiBOA,.

lNpennonaraembit BbIBOA:

[laHHble pe3ynbTaToB M3MepPEHUs NOKA3bIBaIOT, TO YTO KPOBEHOCHbIE CUCTEMbI YYaCTHUKOB
rpynnbl MMelOT pasHble NapaMeTpbl JaBeHUsa U nynbca. Pe3ynbtat cpaBHeHMA C HOPMATUBHbI-
MM NOKa3aHWAMMK A4/ JAaHHOIo BO3pacTa roBOPAT O TOM, YTO Y OTAE/bHbIX Y1EHOB FPyMnbl OT-
K/IOHEHMSA OaBJIeHUA M Mysbca Bbi3biBaloT TpeBory. Heobxogumo npoussectv 6osnee Tuiartesb-
HO€e UCCNefoBaHUs B MEOULIMHCKOM YUYPEXLEHUMU.

YuTatoT BONpOCHI M JatOT OTBETHI.

B kaxxgom HoyTOyKe maHHOM rpynnbl pa3Mellaerca nycras tabnvua v OaloTcs OOMNOJHU-
Te/IbHble BONPOCHI.

3apaHue rpynnbl Ne 2:

Cobpartb 13 npeanoXKeHHbIX NPeaMeToB MoAeSlb KPOBEHOCHOM cucTeMbl Yenoeeka. Ob6bsc-
HWTb, MOYEMYy B Kanunsipax KPOBb TEYET C MEHbLUENW CKOPOCTbO, YeM B KPYMHbIX COCyAax.
(aopre, BeHax, apTepusx). o 3akoHy BepHynnv o HepaspbIBHOCTU CTPYH.

(Bo ckosibko pa3 ceveHue cocyaa 6osible BO CTO/IbKO pa3 CKOPOCTb TEYEHUS XXUAKOCTH B
3TOM cocyfe MeHblue u Haoboport). Hapywaerca nn ¢pusmueckuin 3akoH bepHynnu o Hepas-
PbIBHOCTU CTPYM.

[na ob6bsAcCHEHUA OBWXEHUS KPOBWM B COCyAaX MO3HAKOMMMCA C 3aKoHoMm bepHynnu. OH
eLé Ha3blBaeTCA 3aKOHOM HeNpepbIBHOM CTPYyH.

"'Iﬂ'ﬂ
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Puc. 15. CtpoeHue cocyaa (nnowanb ceyeHns cocyaa, CKOpOCTb ABUKEHWUS KPOBU
B cocyne)
Yepes pasHble ceyeHuss TpyObl 3a OAHO M TO Xe BpPeMs MPOXOAAT OAWHAKOBble 0ObeMbl

KNOKOCTHU. OTCIO,EI,a nony4yaeTcs, 4To Tam, rge cevyeHue pr6bl 60ﬂbLLle, CKOPOCTb Te4eHUA Xna-
KOCTU M€eHbLUEe U HaO60pOT, TaM, rae ceyeHue pr6bl MéHbLle, TO TaM CKOPOCTb TE€YEHUA XXNUL-
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BUOJIOIUA

KocTh 6onblue. Yem Bosblue CKOPOCTb ABMXKEHWUSA KUAKOCTU, TeM Dosibluee AaBlieHWe Npous-

BOANT XKUOKOCTb Ha CTEHKU COCyAa.

Paccmortpure Tabnuuy.

won | o | M | Common | Ranens
1 Aoprta 20 50 50—150
2 ApTtepuun 5—10 20—50 80—20
3 ApTepuornbl 0,1—0,5 1—20 50—20
4 Kanunnsapsl 0,5—0,01 0,05—0,1 20—10
5 BeHynbl 0,1—0,2 0,1—1 10—2
6 BeHbl 10—30 10—20 /-5/-/+5/

MocmoTpute Ha AaHHble Tabnuubl M NocTapanTecb OObACHUTL MOYEMY MPU YMEHbLUEHUH
AMameTpa Ccocyfa CKOpOCTb KPOBM, ABWXKYLLENCS NO HUM yMeHbluaeTcs. [poTtuBopeyar v aTu
DaHHble 3akoHy BbepHynnu o Hepa3pbiBHOCTH CTpyu. [Ins npaBunbHOro BbiIBOAA MOCMOTPUTE Ha
MOAESIb KPOBEHOCHOM CUCTEMBI YeNIOBEKa.

B HoyTOyKe faHHOM rpynnbl pa3MeLlaeTcs 3akoH bepHynnu, fononHUTeNnbHbIE BOMPOCHI.

I'Ipe,u,nonaraeMble OTBETbI: 3aKOH He HapylwlaeTCA TakK KakK AnAa OTBe€Ta Ha 3TOT BOMpPOC

HeobX0AMMO MOMHUTb, YTO 06LIas NoLWaab CeHeHUs BCEX KanuaisapoB HAMHOro Gosbliue Yem
NAoWanb CeYEHUS aoPTbl, BEHbI UM apTEPUU, MOITOMY CKOPOCTb KPOBU B Kanuisipax MeHbLLe.
3apanue rpynnbi Ne 3:

HapylieHune kpoBoobpaLLeHUsa Npu HaNOXEHUU XKryTa.
O6opynoBaHue 1 MaTepuanbi:

* MOPTATMBHbIN KOMMbIOTEP;

* [aTyuK TeMreparypsl;

* MNPOYHasA HUTb UM TOHKUK WHYP AavHOM okono 40—60 cm.

8.

OnbiT:
MpucTynaiTe K BbINONHEHUIO ONbITa
HauvHaite pervctpaumio ganHbix. Ona atoro Haxmute kHonky «CTAPT» Ha naHenu
MHCTPYMEHTOB.
3anucbiBanTe paHHble He meHee 30 c.
He npekpaluas 3anucu aaHHbiX, 6bICTPO 1 Tyro obmMoTakTe ABa nanbua (Kaxkabii otaesnb-
HO, BO/bLIOW U YKa3aTesibHbl) HUTKOM.
MpoposnkaiTe 3anncb, OTMEYas BHELLIHUE NPU3HAKKU HapyLLEHUA KpoBoobpalueHus (no-
KpacHeHue, a 3aTeM U NOCUHEHWE MOKPOBOB, CHUXKEHWE YYBCTBUTENIbHOCTH) He Bonee
7—10 MUHyT.
He npekpawas 3anucu 6bI1CTPO CHUMUTE HUTKY.
HoxauTecb ctabunusaumm MnoKasaHWM AaTinka M OCTAHOBMUTE PEruCTpauMIo HaXKkas
kHonky «CTOI».
CoxpaHuTe nonyyeHHble aaHHble HaxkaB KHonky « COXPAHUTb».

AHanus pesynbrarToB:
PaccmoTtpute rpaguk v cpaBHUTE TemMneparypy B Hayasne onbiTa C MUHMMaNIbHOW TeMnepa-
TYpOM U TeMnepaTypoi B KOHLE OnbITa.

1.

2.

80

OTtmeTbTe Ha rpaduKe MOMEHTbI HANIOKEHWUS U CHATUA NEPETAXKKU:
CaenaiTte BbIBOA O B/IMSIHUKM CKOPOCTW OBWMXXEHMS KPOBM MO COCyAaM W TensocHabxe-
HWS OTAESIbHbIX YacTen TeNa, B KOTOPbIX NPOTeKaeT KPoBb.
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3apaHue rpynnbi Ne 4:

Bnusaxve dumanyeckoi Harpysku Ha 4actoTy nynbca U AaBNEeHUs YenoBeka (B NpeasioxeH-
HOW rpynne BbIGMPaloT TPEHUPOBAHHOMO Ye/IOBEKA U HETPEHUPOBAHHOIO).

Hahpute 3aBMCMMOCTb 4acToTbl My/ibCa OT HArpy3KW YenoBeKka C MOMOLLbO LudpoBon na-
6opatopuu M caenante BbiBOA O TOM, KaK 3aBMCWT 4acToTa yAapoB cepaua npy yBeandyeHuu
(hnanyeckomn Harpysku yenoseka.

HUncmpykuus k BeinonHeHuro

1. TMoakntounte patumk YCC yepes USB nopr k K.

2. 3akpenuTte JaTyuK Ha Nanble PyKu.

3. OnpenenvTe 4ncno yaapoB Nynbca B CMOKOMHOM COCTOSIHUM M AaHHble 3anuiliuTte B Ta-

6nuuy.

4. Cpenante 10 npucenaH1i 1 nokasaHus 3anuiumnte B Tabnuuy.
5. Cgpenaite 20 npuceaaHuii v NokasaHua 3anuwmTe B Tabnuuy.
6

Ne onbiTa Yucno npucepanum YacTtoTta nynbca
1 0
2 10
3 20

Mo pesynbratam paboTbl caenante BbIBOA O TOM, KaK 3aBUCUT MySibC YesloBeKa OT hU3NYeCKom
Harpy3ku. MocTtapaiTecb 0ObACHWUTL TaKylo 3aBucMMocTb. OTYET nMpeacTaBuTenen rpynn no
npogenaHHomn pabore. B KoHue ypoka MUHK-TECT (Mo Bbibopy yuuTens)

NMOMOLLb YYUTENIO

Bonpocsbi B hopmare BIP, THA

1.PaccmotpuTe xapaKtep ABMXKEHUS cepaua M noadbepuTte nNpaBuibHOE C/IOBO XapaKTe-
pu3ytoLLiee 3TO ABUXKeHUE?

A) KoHBynbcus; B) putmuyHocTs;  B) 6ecnopsagoyHocTb

2. C nomoLubto KaKoro hM3n4ecKoro 3akoHa MOXXHO 06bACHUTb ABUXKEHUE KPOBU B CO-
cynax?

A) lyka; B) bepHynnu; B) Apxvumena

3.Y70 3acTaBnseT KpoBb ABUraTbCA No cocynam?

A) pasHocTb paeneHus B cocynax; b) pasHocTb BbicoTbl Tena;

B) cuna taxectu

4.B Kakux cocymax HU3Koe AaBneHWe, NMO3TOMY NEPEABUNKEHWUIO KPOBWU CrocobCTBytOT
KnanaHbi?

A) kanunnsapbl; B) BeHbl;  B) aptepuun; ) BeHynbl

5.B KakoMm Kpyre KpoBOOOpaLLEHWS MPOUCXOAUT HACbILLEHWE KPOBU KUCTIOPOAOM?

A) manom; bB) 6onbliom; B) cpeaHem

Ypok Ne 3. «Ponb KoxXu B TepMoperynsuum opraHusma»

(6uonorus 8 knacc)
Llenb ypoka:
CdhopMurpoBaTth y yyalmxcs 3HaHUA O (YHKLMAX KOXKM, CBA3AHHbIX C PerynsiumMen nocTosH-
CTBA BHYTPEHHEW cpefibl OpraHu3mMa, UCMosb3ya A/a 3TOro 3HaHWsA BUONOrMKU U PU3MKKM, MO-
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TpebHoCTb Hepeub CBOE 340pOBbE, MPUBEYb BHUMaHWe pebéHka K cebe, K cobCcTBEHHOMY
CTPOEHMIO Yepes OMbIT, MPUATH K HAayYHbIM 3HAHWUAM, MPUBECTM K MOHWMaHUIO cebs Kak NnYHO-
CTH.

3apaum:

Ob6paszoBamesibHble: KOHKPETU3MPOBATb 3HAHUS O CTPOEHUW KOXKM; CHOPMUPOBATL 3HAHMA
O KOXX€ KaK opraHe TemnjooTAauYu; PacKpbiTb YCOBUSA COXPAHEHUS MOCTOSAHHOW TeMMnepaTypbl
Tefla Npu NOBbILLIEHWUU U NMOHMXKEHUM TEMMNEPATYPbI.

Pa3zBuBaroujue: passmearb yMeHWe AenaTtb BbIBOAbl M3 Pe3y/bTaToB NpakTU4Yeckon paborTbi;
yCTaHaBNMBaTb B3aUMOCBA3b Mexay (pM3nMueckon paboTor M TepMmoperynsauuMend opraHusma
aHafM3upoBaTh M CpaBHMBATb MHGOpMauuio, 0600LWaTh U yCTaHaBAMBaTb MPUYMHHO- Cheq-
CTBEHHble CBA3M.

BocnumamesnbHeie: NPOAOIKUTL TMIMEHUYECKOe BOCMUTaHME ydyawmxcs, popMupoBaHue
6Gepe’KHOro OTHOLLEHMSA K CBOEMY 340POBbIO; Pa3BMBaTb KOMMYHUKATMBHbIE CMOCOBHOCTH.

O6opynoBaHue:

1. NopTaTUBHbLIN KOMMbIOTEP WK NAHLLET C NPOrpaMMHbIM obecnedyeHrem

2. uMcpoBoM AaTYMK TEMMNepPaTypbl

3. undpoBOM JATYMK BIAXKHOCTH

4. Toncras HUTb

5. nnacTMKoBbIN NakeT

6. pesvHoBOE KOMbLO

1.

cnavabl B npe3eHTaLuu.

X044 YPOKA

Jtan ypoka 1. OpraHu3zauuoHHbIN

MNpeanonaraeMas NPOAOCKUTENBLHOCTL: 1—2 MUH.

MNeparornyeckas nesTeNbHOCTb YUUTENS:

MpoBepsAEeT roTOBHOCTb K YPOKY, OpraHU3yeT BHUMaHWe Kacca K paboTe Ha ypoKe, CO3AaeT MosoXu-
TeNbHbIM 3MOLMOHASIbHbIA HACTPOMN Yy 0ByYatoLLMXCS.

YuebHas nesaTenbHOCTb 0OyHaloWMUXCA:

3MOLMOHASIbHO HAaCTPanBaloTCs Ha NPeACTOsALLYI0 y4ebHYo AeATeNbHOCTb.

JTan ypoka 2. AKtyanusauua u 06o6ueHne sHaHUI

MNpennonaraemas npogomkutenbHocTtb: 10 MUH.

MNeparoruyeckas neATENbHOCTb YUUTENS:

MNpepnaraet yyalwmmcsa NpocnyLaTs CEPUIO CY>KAEHUIM U HA UX OCHOBE OMNpenenTb TeMy ypoka U
uenb ypoka. Ha niobom stane BbicKasbiBaHWs Cy>KAEHWIM MOXHO O3BY4YWUTb OTBET.

OueHb YacTo B MOSTIOAEKHBIX raseTax M )ypHanax nybaukyloT nMcbMa yutatesier, nociyLanTe oTpbi-
BOK M3 TaKOro «nucbMax. Ectb v B HEM Bronornyeckue owmnbKU M HeTouHOCTU? B YéM oHM 3aksto-
yatotca?

«HakoHeL-To Havanacb gonroxpaHHas nopa — KaHWKybi!

MbI ¢ noapyrov NPOCHYUCH B MOAEHb M cpa3y nobexxanu Ha nasx. Ckopee B Boay! Hakynaswmcb
BLOBOJIb 10 U3HEMOXXEHUS, PACTAHY/IMCb HA MECOYKe M TpH Yaca 3aropanu. S yunna Ha ypoke 6uo-
JIOTUU, YTO yNbTpachroeToBbIe Jy4YH YBEIMYMBAIOT POrOBOM CJIOM KOXM, B KNIETKAxX ee NocTeneHHO
HaKanJMBaeTcs NMUrMeHT, NPUAAIOLLMI el KOPUYHEBBIN LBET — 3arap. 3TO KpacoTa U 340pOBbeE».
YuebHas pesTenbHOCTb 06yYatoLMUXCS:

BbICKa3bIBAIOT CBOU MPEATIONIOXKEHUSA; COMMIAcOBbLIBAIOT C YYUTENIEM TEMY U Lie/b YPOKA; NpeaniaratoTt
CNocobbl U CPefCTBa AOCTUXXEHUS LiENN.
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dtan ypoka 3. O6bsacHeHue HoBoro matepuana. lNpumeHeHue 3HaHUI B HOBOW CUTyaL UM

MNpennonaraemas NpPoRoXKUTENbHOCTL: 17 MUH

MNeparoruyeckas neaTeNnbHOCTb yYUTENS:

O6bsACHAET yyalumMMca HOBbIM MaTepuas C AEMOHCTPALMen MOCMOTPUTE Ha Clang 1 onpeaenuTe, Ha
KaKue ABe rpynnbl MOXHO Pa3fefiuTb M300pakeHHbIX 34eCh KMBOTHbIX. Kakon npu3HaK nexur B
OCHOBE fefieH1s Ha rpynnbl?

(cnang )

K kakoM 13 3TMX rpynn oTHOCKUTCSA YyenoBek?

Kakoe cBOMCTBO opraHW3Ma HasblBalOT TEMNIOKPOBHOCTbIO?

(TennoKkpoOBHOCTb — CBOWCTBO OpraHn3Ma NOAAEPXKUBATb TEMMEPATYPY Tea Ha OnpeneneHHoOM
ypoBHe.) (cnang )

A ceituac pebsTa, s xody BaM paccKasaTb OfHy JiereHay, KoTopas HasblBaeTCs:

«NcTopusa «3onotoro manbumnkas. (cnang )

MO)KeTe 1 Bbl MHE OTBETUTb M Ha3BaTb OCHOBHbIE MPUYNHDI rw6em4 MaﬂbLIVIKa?

(yyawmecsa popMynmpytoT OTBET U FOBOPAT, YTO 3TOT Masib4MK yMep OT nepeoxnaxaeHus. boina Ha-
pyleHa hyHKUUA TepMOperynsaumnm.)

YuebHas nesaTenbHOCTb 0OyHaloWMUXCA:

CerogHs Mbl C BAMUW MOrOBOPUM O TePMOpPErynsauun. 3anuwnte TeMy ypoka « Tepmoperynsuus opra-
HM3Ma» (cnang )

C TOuYKM 3peHmns U3NKK YEeNTIOBEK BCETO JWLLb PU3MYECKOE TESIO U C HUM, Ka3anoch Obl, LOMKHbI
MPOMUCXOAMTb MPOLLECCHI, TAKME JKe KaK C NtobbiMK hm3nyeckumu Teniamu. Temneparypa Tefia Yenose-
ka 36,6 'C, a B knacce — 24°C. YenoBek AOMmKeH OTAaBaTh YaCTb BHYTPEHHEW SHEPruM OKpyxatoLlie-
My BO3AyXY, NOKa TeMriepatypa He cTaHeT oauMHakoBou. Ho pasee 3710 Tak?

Y10 HOBOro Mbl LO/MKHBI Y3HaTb No 3ToM Teme? [laBaite chopMynupyem Lenu Hawero ypoka (yda-
wmrecsa GopMynMpYyIoT LIeSiM, a y4UTeNlb UX KoHKpeTusupyert) (cnang) O6bacHUTb, nodemy Temnepa-
Typa Hallero Tefia OCcTaeTcsa NOCTOSAHHOM.

Y106bl OTBETUTL Ha 3TOT BOMNPOC Mbl AO/KHbI BCMOMHWTL CTPOEHWE KOXMU. (crnaing, )

MNpoBeneHve [EMOHCTPALMOHHbIX OMbITOB.

dtan ypoka 4. KoHTponb ycBoeHuUs, 06Cy>kaeHUe AonyueHHbIX OWMBOK U UX KOppeKuus

MNpennonaraemas npoposxutenbHocts: 10 MUH.

MNeparornyeckas oesTenbHOCTb yuMTENS:

opraHusyeT o6Cy)aeH1e pe3ynbTaToB UCC/IeloBaHNUA, NPOBEPSAET NPaBUIbHOCTb 3anMCcaHHbIX U cae-
NaHHbIX BbiBogos. OTMevaeT BaXKHOCTb NMPOTEKAIOLLMX MPOLECCOB B }KM3HEAEATEIbHOCTH YesioBeKa.
YuyebHas nesaTenbHOCTb 0OyHaKoLWMUXCA:

CpaBHMBAIOT pe3ysbTatbl paboTbl B Nape C AaHHbIMKM, MOJyYEHHbIMU APYIMMU YHEHWKAMMU; MPU HEOD-
XOAUMOCTM KOPPEKTUPYIOT BbIBOAbI M YPABHEHWUA XMMUYECKUX PeaKLM.

Bonpocbl ana obcykaeHus B knacce:

1. MoyeMy Npu NnoMeLLLeHN PYKK B NaKeT HabnoaaeTcs nosbileHWe Temneparypbl?

2. MoyeMy npu NoMeLLLEHUM PYKU B NaKeT HabnogaeTcs noeblleHWEe BNAXXHOCTH?

3. NMoueMy BO BTOPOM OMbiTE BAAXKHOCTb YBEIMUMNACH ObICTpee U focTUmMa 6onee BbICOKOro 3Have-
HWA, YeM B nepeom?

4. Kakoe 3HaveHWe onsA opraHvMamMa MmeeT (hyHKLMA NoTooTaeNleHnA?

5. NMouemy neTHss onexaa obblYHO AeNaeTca U3 HaTypasibHbIX, a HE CUHTETUYECKUX TKaHen?
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Jtan ypoka 5. UHdopmauusa o aomawHeM 3apaHum u pecdneKkcus

MNpeanonaraeMas NPOAOCIKUTENBHOCTL: 6—7 MUH.

MNeparoruyeckas neaTeNbHOCTb YYUTENS:

MHMOPMUPYET O fOMALLHEM 33aHWU, OAET KOMMEHTAPWUIA MO €ro BbINOHEHWIO;

pa3naér aHkeTy pedieKCHM K YPOKY M npegnaraet paccuutate «MHAUBUAYyanbHbIM MHOEKC KadecTBa
ypoKay;

NoaBoanT pedIeKCUBHYIO CTaTUCTUKY YPOKA MO KOJIMYECTBY YHEHUKOB, Y KOTOPbIX MHAEKC KadecTea
BblLLEe 3HA4YeHuUA 5;

LEeMOHCTPUPYET 3anuch LeNu YpoKa, cnpalwumneaeT: «Kak Bbl gymaete gocturHyTta nu uens?s. Ecan
npobnema He pelleHa v Lenb He AOCTUrHYTa, npeanaraeTr obbsACHeHWe, U NpegnaraeT B AOMOHEHUE
K LOMaLLHEeMY 3aiaHuIo NoAYyMaTb Hag NpUYMHAMKM 3TOrO.

A Tenepb aasaiTte nonpobyem cchopMynMpoBaTb OCHOBHbIE BbIBOAbI MO AaHHOMY YPOKY.

Koska — rnaBHbIi opraH TepMoperynsauuu.

B 3aBMcHMOCTH OT XapaKTtepa peanunsaunm TEPMOPEryNIATOPHbIX MEXaHU3MOB pas/inyatoT Tenso-
KPOBHbIX M XONOAHOKPOBHbIX }KUBOTHbIX.

Tepmoperynauusa— 3T0 NPOLECC ypaBHOBELLUMBAHMSA TeNI006pa3oBaHMsA M TEMNIOOTAAYM B COOTBET-
CTBWM C YC/IOBMSAIMU BHELLHEW U BHYTPEHHEN Cpefbl.

HapyLlueHune npoueccoe TepMoperynaunm MOXeT NPUBECTM K MePerpeBaHuio UK NepeoxarkaeHuIo
opraHuama. (cnang )

YuebHas geAteNibHOCTb 0ByyaoWmnxcs:

33Jal0T YTOYHAOLLME BOMNPOCHI O BbINOJHEHWW AOMALLHEro 3afaHus;

paccuuTbiBaloT «MHOMBMAYabHBIM MHOEKC Ka4yecTBa ypoKay;

onpeaensaoT cTeneHb COOTBETCTBMA NOCTAB/EHHOMN LN U pe3ynbTaToB AesATe/IbHOCTH; CTeNeHb CBO-
€ro NpOoABUNKEHUSA K LieNu;

BbICKA3bIBAIOT OLEHOYHbIE CYXKAEHUA U COOTHOCAT pe3y/bTaTbhl CBOEM AEATENbHOCTH C LEenblo YpoKa.

Marepuanbl ons NoAroTOBKU K YPOKY

Uctopusa «3onotoro manb4unka»

Bez manoro naTtb BekoB Hasag, B nocnegHue gHu 1496 r., B pOCKOLIHOM 3aMKe MWJTAHCKOro
repuora Mopo rotoeBunmch K HoBOroaHeMy npasaHuky. fepuor cobupancs nokasarb CBOMM ro-
CTAM TaKue 4YydecHble MpeacTaBiieHus, Kakux ewé He supbisan ceet. Ewé 6bi! Yctpoicteom
npasgHWKa PYKOBOAWN BENIMKUM XYLOXHUK U HUKEM He NpeB3oMAeHHbIM MexaHuK JleoHapao
fa Bunun. OH 3agyman BOCCNaBuTb 30/10TOM BEK MUPA, KOTOPbIM HACTYMWUA NOC/e MHOTUX NleT
YKeNe3HOro Beka OnyCTOLLMTE/IbHbIX BOMH.

[ns nsobpaxkeHus >kene3HOro BeKa KysHeubl nog HabnogeHmem JleoHapao aa BuHum coe-
nanv orpoMHyto Urypy fieXkallero pbilaps, 3aKoBaHHOIO B Nartbl. A 30/10TOM BEK AO/IKEH Obln
M3006parkaTb rosblit MasibuymK, C HOr A0 ro/IoBbl MOKPbITLIA 30/10TOM Kpackom. 1o 6bin cbiH bea-
Horo nekaps. OTew 3a AeHbrM NPefOCTaBUN €ro 4S8 yBECENIEHUA repuora.

B pasrap npasgHu4HOro Becenbs B 3a/1 BBE3/1M NOBEPXKEHHOrO pbiuaps. M3 ero upesa Bbi-
e « 30/10TON Manb4YyMK» C KPbUIbSIMU U JTABPOBOM BETBbIO B pyKe. McnyraHHO OH cMoTpen Ha
OKpY»aloLLmMX, NPOU3HOCA 3ay4yeHHoe npuBeTcTBue repuory. [pa3gHuk He ypanochb [OBeCTM
[0 KOHLaA, NOTOMY 4TO BHe3anHo 3abonena »keHa repuora. loctn pasvexanuce. MNoracam orxu.
O manbuuke, KoHe4HO, 3abbinn. OH ocTancs oguH, B OFPOMHOM XOJSIOAHOM MOJYyTEMHOM 3arne.
JIvwb Ha cnepytowmii aeHb JleoHapao aa BuHuu yeuaen ero B 1émHoMm yrny. Peberok aposkan
W )XanobHo nnakan. JleoHapao 3akyTtan ero B nnall, OTHEC K cebe JOMOM U TPU AHA yXxarkusan
3a HUM, NbiTascb cnactu. Ho Ha YeTBEpTbIM AeHb ManbuuK ymep. MNpownu Beka. Nctopusa «3o-
NOTOro MasibyMKa», CBA3aHHasA C UMEHEM BEJIMKOrO XYAOXHUKa, He 6bina 3abbita. A npuumHa
ero rubenun ponroe Bpems octaBanacb HEMOHATHOW U Bbi3blBasa pa3Hble TOSIKOBAHMSA.
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AemoHcmpayuoHHbIe onbimbl

«Hapywerue kpoBoobpaweHUs NPU HANOKEHUU XK2yma»
Llene pabomer: uiccnepnoeatb TepMOPEryNATOPHYIO PYHKLMIO KPOBU M AOKa3aTb Heratue-
HOe B/IMSIHWE NEPETAXKKM Ha TKaHW M OpraHbl, MOCTPOUTbL rpacmK 3aBUCMMOCTM Temneparypbl
KO>KHbIX NMOKPOBOB OT NPOAO/IKUTENBHOCTU HANTOXKEHUSA MEPETKKU.
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Puc. 16. Cxema 3KcnepuMeHTanbHOM yCTaHOBKU. HanoxeHue nepeTskku

O6opydoBanue u mamepuanei:

1. MNopTaTMBHbIM KOMNbIOTEP

2. [latunk Temneparypbl

3. NpoyHas (cyposas) HUTb aAnnHom okono 40—60 cm.

ModzaomoBka 3xkcnepumeHma:

1. 3axBaTuTe AatuuK ABYMS NasblLiaMu Tak, 4ToObl MPUMEPHO Ha AJIMHE B 2 CM OH COMpUKa-
cascs C KOXeu.

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

3. B nporpamme yctaHoBUTE NnapameTpbl U3MePeHWI, OTKPbIB OKHO HACTPOEK NpW NOMOLLM
KHOMKKN «HacTpownka».

Yacrora: 10 3amepos/c. 3amepbi:5000.

lNpoBedeHue 3kcnepumenma

1. MpucTynaiTe K BbINOMHEHUIO OMbITa, MOKA BalUM MasbLbl CBOOOAHDI.

2. HauvHavTe peructpaumio daHHbix. [na 3toro HaxmuTe KHonKy «CrapT» Ha naHenu
nHctpymerToB K. MokasaHus gatunkos 6yayT otobparkarbCs Ha 3KpaHe B BuAe rpaduka.

3. 3anucbiBanTe gaHHble He meHee 30 c.

4. He npekpaluas 3anvcu gaHHbix, 6bICTpo U Tyro obMoTaiTe ABa nanbua (Kaxabii oTaesib-
Ho!) HUTKOM.

5. MpogosmkainTe 3anmcb, OTMEYas BHELIHWE MPU3HAKWM HapyLleHus KpoBoobpatueHus (rno-
KpacHeHuWe, a 3aTeM U MOCUMHEHWE MOKPOBOB, CHUXXEHWE YyBCTBUTENILHOCTH), He Bonee 7— 10
MUHYT.

6. He npekpawyas 3anMcu gaHHbIX, ObICTPO CHUMUTE HUTKY.

7. Noxautecb ctabunusaumu rnokasaHu aTinMka M OCTAHOBMUTE PErucTpaumio, Hakas
KHonKy «Cron» Ha naHenn MHCTPYMEHTOB.

8. CoxpaHuTe nonyyeHHble pe3ynbTathl, HaXKaB KHOMKY «CoxpaHuTby

AHanus pezynemamo8 3skcnepumenma

1. PaccmoTpuTe rpaduk 1 cpaBHUTE Temnepatypy B Hayasne onbiTa C MUHUMaslbHOW TeMmne-
paTypou, NoNy4eHHOMN B XO4Ee U3MEPEHU, U C TeMMNepaTypom B KOHLLE OnbITa.
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2. OTmeTbTe Ha rpacMke MOMEHTbI HAJIOXKEHUSA U CHATUSA NEPETAXKKU

3. MoyeMy noHukaeTca TemMneparypa M30/IMPOBaHHbIX NePeTAKKON nanbLes?

4. MNMoueMy nocne BOCCTAHOB/IEHUS HOPMaNbHOIO KPOBOCHabKeHUA TeMnepartypa nasnbLes
HECKOJIbKO BO3pacTaeT Mo CPaBHEHUIO C HAYaNIbHOM?

5. Koxa yenoseka obunbHO cHabKeHa KpoBeHOCHbIMKU cocyaamu. MHorve Kanunnspbl 06-
pasytoT NeTiM U aHacTaMo3bl, MO3BOJIAIOLLME MEHATb KOJIMYECTBO KPOBM, NpOTEKAtOLWME Yepes
KOXHble Kanunnsapbl. [pu cy>keHnUn 3TUX cocynoB yMeHbluaeTca Tenniootaada. Npu nx pacwum-
peHuU BbloeneHue Tenna ysenuuvsaetcs. Kpome Ttoro kpoeb B 60/bLIOM KONMYECTBE npoTe-
KaeT yepes NnoToBble »Kenesbl. (cnang )

«BoidenumensHas u mepmopeaynsimopHas pYHKUUS KOXU»

Lleno pabomoi: ccnenoearb TEPMOPErYNATOPHYIO U BbIAENUTENbHYIO (DYHKLMIO KOXM, Bbi-
ABUTb 3aBUCUMOCTb MHTEHCMBHOCTU MNOTOOTAENEHUS OT TEMMNEPATYPbI OKPYXKaoLLLEeN cpesbl.

Puc. 17. Cxema 3KCnepuUMeHTasIbHOM YCTAHOBKU TEPMOPErYNALMU KOXKU

O6opydoBanue u mamepuanei:

1. MK (nepcoHanbHbIM KOMMbloTEP)

2. [atunk TeMnepatypbl , 4ATYUK BIAKHOCTU

3. Pe3nHoBoe KonbLo

4. [epMeTUYHbIM NPO3paYHbIM NNACTUKOBbIA NaKeT

5. HactonbHas namna

Mod20moBka 3kcnepumeHma

1. CobepuTe ycTaHOBKY OMbiTa Mo NpUBELEHHOMN CXEME.
2. NopncoepnHute patumkm K MNK.

3. Bkntouute 1 3anyctute nporpammy Ha [K.

4. B nporpamme ycTtaHOBUTE NapaMeTpbl MU3MEPEHUMN.

lpoBedeHue 3kcnepumenma

1. HauuHaite peructpaumio paHHbix. [ns 3atoro Haxkmute kHonky «CrapT» Ha naHenu
MHCTpyMeHTOB. MNokasaHus gatuMkos 6yayT oTobpaxkarbCcs Ha 3KpaHe B BuAe rpaduka.

2. HapeHbTe nakeT ¢ fgatyMkaMu Ha KMCTb PYKM M 3aKpenuTe ero B 06i1acTi 3anactbs € no-
MOLLbIO PE3MHOBOIO KOJbLia.

3. 3anucbiBanTe faHHble B Te4eHne 5—6 MUHYT.

4. OctaHoBUTE perncTpaumio, Haxkae KHomnky «Cton» Ha naHesn MHCTPYMEHTOB U COXPaHu-
Te JaHHbIe OnbiTa.
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5. CHMMUTE NakeT C NaloHU, U3BNEKUTE AATYUKM.

6. BosbMmuTe gpyroi naket u cHoea cobepuTe yCTaHOBKY.

7. BbinonHWTe HOBbLIM OMbIT (C TEMU >Ke NapaMeTpamu).

8. HauuHavite peructpauuio daHHbix. [na 3toro HaxkmuTe KHonKy «CrapT» Ha naHenu
MHCTpyMeHTOB. MNokasaHua gatuMkos 6yayT otobpakatbCcs Ha 3KpaHe B BuAe rpaduka.

9. HapeHbTe nakeT c fgaTyMKaMu Ha KMCTb PYKM U 3aKpenuTe ero B 06i1acTi 3anactbs € no-
MOLLbIO PE3UHOBOIO KOJbLa MK LWHYpKa. BkntounTe namny v nogeuHbTe €€ K nakety. Bepute
3anuchb JaHHbIX B Te4eHWe S—6 MUHYT.

10. OcTaHoBuWTeE pernctpaumio, Haxkae KHonky «Cton» Ha naHenu UHCTPYMEHTOB.

11. CoxpaHuTe nony4yeHHble pe3ynbrarbl, HaXKaB KHOMKY «CoxpaHuUTb».

AHanus pezynemamo8 3kcnepumenma

1. OTtkpoiTe dhain nepsoro akcnepumeHTa. CpaBHUTe TemMnepaTypy U BNaXKHOCTb B Ha4asne
W B KOHLLe onbITa.

2. Otkpotite ain BToporo 3kcnepumeHta. CpaBHUTE TeMnepaTtypy M BAXXHOCTb B Ha4asne
M B KOHLe OnbITa.

3. CpaBHUTE BNAXXHOCTb B KOHLE NMEPBOro ¥ BTOPOro OMbiTOB

AHanus pezynemamo8 oneima

1. PaccmoTtpuTe rpacdvk U cpaBHUTE TEMMNEPATYPY M BNAXKHOCTb B HaYasie U B KOHLE OnbiTa.
3aduKcupyiTe BpEMEHHOM NEPUOA, B XOA4E KOTOPOrO MPOM30LLIN MaKCUMasibHble U3MEHEHUS.

Bonpocei:

1. MoyeMy noBsbiaeTca TeMnepartypa B nakeTe B Xxofe 3KcnepmMmeHTa?

2. [MoyeMy noBbIWAETCS BAAXKHOCTb B Nakete?

3. MoyeMy BO BTOPOM OrMbiTe BAAXKHOCTb YBENUYMAACh BbicTpee U gocTuria 6onee BbICOKO-
ro 3HayeHus, 4eM B NepBOM ornbiTe?

4. MNoyeMy neTHAs oaekaa AeNaeTcs U3 HaTypasibHbIX, & HE CUHTETUYECKUX TKaHen?

NMOMOLLDb YYUTENIO

Pewenue 3a0ay

A 3HaeTe nM Bbl, CKOMIbKO Tenna obpasyeTcs B Tene yenoeeka 3a oauH yYac? Cronbko,
YTO XBaTUT, YTOOLI BCKMNATUTL 1 N neasHom Boabl. M ecnu 6bl Te10 BMECTO KOXM OblIo
MOKPbLITO HEMPOHULAEMbIM A8 Tenna GyTIApoM, TO yXKe Yepes Yac Temneparypa tena
nogHsanacb 6bl npuMepHo Ha 1,5 rpaayca, a 4acos Yepes COPOK AOCTHIIA Bbl TOUKU KK-
neHus soapl. Bo Bpems taxenon dusnyeckon pabotbl obpasosaHue Tenna ysenmunea-
eTCA elle B HECKOJIbKO pas.

N BCE ke Temnepatypa Tena He MeHseTcsA. Koraa roeopaT o Temneparype tena, MMeioT B
BUAY Temneparypy BHYTPeHHUX obnacten Tena, T. e. TKaHeK, nexxawmx rybxe 2,5 cm
noA NOBEPXHOCTbIO KOXMK. Y yenoBeka TeMneparypa NoBEPXHOCTU KOXXWM Heo4MHaKoBa
Ha pa3nnuHbix yyactkax. Camas HM3Kas Temneparypa y Koxu kuctei u cton (28,5°C), a
camas BblcoKas B obnactv wen. BHyTpu neyeHu, roe npoTeKaloT OKUC/UTENbHbIE MPO-
Leccol, Temneparypa aocturaet 39 °C.

Y 3p0poBoro yenoseka oHa obbiuHO pasHa 36,5—37°C. E€ nosbiwenne sbiwe 43° C u
nageHune Hxe 25 °C cmepTenbHbl. Takoe NOCTOAHCTBO TeMMepaTypbl Tena noaaepuea-
eTCA MOYTU WUCKIIOUYUTENIbHO MyTEM PEerynsuuM OoTaayu Tenna yepes Koxy. Beap oHa
HernocpeacTBEHHO KOHTAKTUPYET C BHELLHEN CpefoW, CliefoBaTe/lbHO, PErMCTPUPYET Ha
BCE U3MEHEHUA TeMMepaTypbl.

CoBOKYMHOCTb (hM3MONMOrMYECKUX peakumii opraHMsma, obecnedmBaloLmMx NOCTOAHCTBO
Temneparypbl Tefla Ha3blBaeTCA TePMOpErynsaumen.
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B kakom cnyyae B opraHusme BbipabatbiBaercs Tenno? (MPUMEM MUK, MbilLeYHas
paborta)

Kakve ucTouHWKM Tenna umeloTca B opraHusMme 4yesnoBeka? ([utatenbHble BelecTa
(6enku, *upbl, yrnesoapl), KOTOpble NMPU pacLuenieHun (ruaponuse c ydactuem dep-
MEHTOB — BMONOrMYECKUX KaTaM3aTopoB) BbIAENAIOT TeM/0 (NpoTeKarT 3K30TepMuye-
CKME peakLuu), KpOMe TOro, eCTb aKTUBHbIE TKAHW — MeYeHb, MbILLULbI.)

BAXHO

TeopeTuyeckoe noscHeHUe

Yr1obbl TENI0 OTAANO TEMIO OKpYXKaloLLen cpeae, obpasyeMoe UM TeMo AOMKHO «MMETb
JAOCTYM» K BHewHen cpeae. Tenno us my6buHbl Tena (aapa) nepeMeLLaeTca KpPoBblo K
KOKe, OTKyZla MOXET MepenTH B OKpYXKalollyto cpeny 6narogaps ogHOMY M3 cnepyto-
LLMX MEXAHWU3MOB:

MNoTepsa Tenna yepes KOXy NyTEM pacCeEMBaHUS;

MyTeM KOHBEKLMM;

lyTem TennonpoBoaHOCTM.

Bce oHM 3aBMCAT OT KONMYECTBA NPOTEKAIOLLLEN YEPE3 KOXKY KPOBM.

MNoueMy noHMKaeTcs TeMneparypa M30MPOBAHHbIX NEPETAXKKOM NasbLe?

MoueMy nocrie BOCCTaHOB/IEHWUSA HOPMaJIbHOrO KPOBOCHAOXeHMs TeMnepartypa nasbles
HECKOJIbKO BO3pacTaeT No CPaBHEHUIO C Ha4yabHOM?

Korka uenoeeka ob6unbHO cHabkeHa KpoBEHOCHbIMM cocyaamu. MHorve kanunnsapbl 06-
pasyioT NeT/iM U aHaCcTamMOo3bl, NO3BO/IAOLME MEHATb KOJIMYECTBO KPOBU, NpoTeKatoLwue
yepes KOXKHble Kanunnsapbl. [pyu Cy>KeHWMM 3TUX COCYAOB yMeHblUAeTCs TennooTaada.
Mpu nx pacwmpeHum BoigeneHue Tenna ysenuumeaercs. Kpome 1oro KpoBb B 60s1bLLIOM
KOSIMYeCcTBe NpOTEKaeT Yepes NoToBbIe XKese3bl.

3adaHus:

1. A Tenepb nonpobyiite 06bACHWUTL OMbIT AoKTopa Y. bnargeHa, nposeaeHHbIN B AHMKUK
6onee 200 net Hazap. BmecTe ¢ HeckonbkMMK apy3baMU 1 cobakor nposen 45 MUHYT B CyxoM
Kamepe npu Temneparype +126° C 6e3 nocneacteuit ana 300posba. B To e BpeMs Kycok ms-
ca, B3ATbI B KaMepy, OKa3a/iCA CBapeHHbIM, a XONoAHasA BOAA, MCNAPEHUI0 KOTOPOK npensT-
CTBOBAJ C/IOM Macna, Harpenach A0 KUMNeHus.

MNpu ucnapeHun Tenno TepseTcs C NOBEPXHOCTU Tenla B MpoLecce npeBpalieHus BOAbl B
BoasHoM nap. Ha ucnapexuve 1r soabl 3atpaumeaetca 2, 45k tenna. Tennootaaya nytem uc-
napeHus noTa NPOUCXOAMT HEMPEPBLIBHO B BUAE HE3AMETHOMW A1 HAC UCMapUHbI.

Mot — BoasHUCTasn xuakocTb, cogepxkawas 0,1—0,4% xnopuctoro HaTpus, nakrata Ha-
Tpus u Mo4eBuHbl. OH 06pasyeTcs U3 TKAHEBOMW KUAKOCTH.

Y uenoeeka NOTOOTAENEHWE HAYMHAETCA Torga, Korga Temrepartypa NOAHUMAEeTCsA Bbille
36,7°C. Mpu HopManbHbIX ycnosuax B cyTku eblaensetca 900 Mn, HO NPU OYeHb CUBHOM Xape
M LOCTATOYHOM CHabXXeHWW BOLOM M COMAMM 3Ta Be/IYMHA MOXKET gocturarb 125.

2. [MNoyeMy Ha BoIbHOE MECTO WM PpaHy Mbl HaK/aAblBaeM XJIONKOBbIM OUHT UK BaTy, HO He
NOBA3KY U3 CUHTETUKKU? [ToueMy Npu BbICOKOM TemnepaType B HAaTypasbHOW ofexae ferde apl-
warb? MoyeMy B MOPO3HYIO MOroay Mbl BbIXOAWM HA Y/IMLY B LUEPCTAHOM CBUTEpPE U HaTypasib-
HoM wy6be 1 BaneHkax?

3akpenneHue uzy4yeHHO20 Mamepuana:

PelieHue 3apau:

1. [lefcTBME anKorons Ha opraH13Mm Bbi3blBaeT pacluMpeHne cocynoB. Kakol yenoeek Tpes-
BbIM MW NbAHbIN, ObICTpee 3aMEép3HeT Ha Mopo3e?
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2. Horu B TecHoi 06yBM 3MMOI 3aMep3atoT, a JIETOM CUiibHO Harpesatotcs. O6bscHUTe no-
yemy?

3. NoueMmy BpeaHO Tyro 3atArMBatbCsi PEMHEM U HOCUTb TECHYIO 00yBb?

4. YenoBek B yMepeHHOM KnuMare HOCUT ofiexay COOTBeTCTBEHHO noroae. OaHako xutenu
CpenHelt A3um B camyio XKapKyto Norogy XoAsAT B TEM/bIX BaTHbIX xanarax. [lante obbscHeHWe
3TOMY SIBNEHMIO.

NMOMOLLDb YHYUTENIO

3apanusa B popmate N'MA, BIP

1.YcTaHOBHTE COOTBETCTBME MEXAY MPU3HAKOM U C/IOEM KOXKM, AJIA KOTOPOro OH Xapak-
TepeH. [lnsa 3TOro K KakgoMmy 3/ieMeHTy nepsoro cronbua nogbepute nosuumio M3 BTO-
poro cton6bua. Bnuwmure B Tabnunuy umdpbl BbIGpaHHbIX OTBETOB.

NMPU3HAK CJIOU KOXKHU
A) pacnonoxeHbl peLenTopbl 1) anupepmuc
B) pacnonoxeHbl casnbHble U NOTOBbIE >Kenesbl 2) nepmMa

B) npu ynetpacdmonetosom obyyeHnm B KneT-
Kax CUHTE3UpyeTCsi MeNlaHWH

F) KNEeTKN NOCTOAHHO CNyLIMBaOTCA U 06HOB-
nAaTCA

[1) cnoit NpoHM3aH MHOrOYMUC/IEHHBIMU KPOBE-
HOCHbIMU U J'IVIM(baTVI‘-IECKVIMVI
cocynamu

Otget: 2,2, 1, 1. 2.

2.Kakyio hyHKLMIO BbIMOSIHAET MUrMEHT MenaHuH, 0BPasyIoLLMICS B KOXe YenoBeKa?
1) yKpennset KNeTku Koxu

2) 3almMLLAeT OpraH13M OT YNbTPadHUONETOBOrO U3/y4EHUS

3) cnocobcTyeT COXpaHeHUIo Temnia opraHM3MoM

4) cny>kuT pe3epBHbIM NUTaTeNIbHbIM BELLECTBOM /1 KIIETOK KOXM

OrserT: 2.

3. Kakyto hyHKUMIO BbINOSHAET CTPYKTYpa KOXKW, 0603HaUYeHHas Ha pucyHKe nog, byk-
Bon A?

Puc. 18. YyacToK KoXKM Ha cpese
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1) nogHMMaeT Bonoc

2) NpMBAET NPOYHOCTb KOXKe

3) ebigensaeT not

4) BOoCrpMHMMAET BHELLHUE pa3gparkuTenu

OrtBeT: 1.

JlabopaTopHblie paboTbi

®U3UO0JIONMA PACTEHUM

JlabopamopHasa paboma Ne 1.

«3aBucumMmocme mpaHcnupayuu u memMnepamypeol

om naowadu noBepxHocmu ucmoeB»

TeopeTtnyeckas 4acTb

UcnapeHue Bo0bl pacmeHuem NpefcTaBaseT cobom gusuyeckuli npoyecc, Tak Kak npu 3Tom
B MEXKNETOYHMKaX JIMCTbEB BOAA MEepexoauT B napoobpasHoe cocTosiHue, U 3areM obpaso-
BaBLUMMCA Nap Yepes ycTbuua avddbyHanpyeT B oKpysKatollee npoctpaHcTeo. OgHako ucnape-
HUe BOAbl — 3TO W CNIOXKHbIN ¢hu3uoso2udecKkuli Npoyecc, MOCKObKY OH CBA3aH C aHaToMUye-
CKMMU 1 (DMU3UOSTIOTMHYECKMMIU OCOBEHHOCTAMM PacTeHWI, MO3TOMY B OT/IMYME OT (DU3UYECKOTO,
(b1sronornyeckmi NpoLecc UcnapeHUs pacTeHMEM BOAbl M Ha3BaH TPAHCMMPAUMA Y PACTEHUN.

Y pacTteHuit TpaHcnupauus 3aBUCUT:

* OT KOJIMYeCTBa U Pa3MepPOB NPOBOAALLUX COCYLOB;

* OT NJOLWaAW IMCTOBOM NNACTUHKM;

* OT YMC/a YCTbUL;

* OT TONLWMHbBI KYTUKY/bI;

* OT COCTOSIHUSI KOJIIOUZOB NPOTOMNIa3Mmbl;

* OT KOHLEHTPaLWK KNETOYHOIO COKa U APYrUX MPUYUH.

Bopa nepepeuraercs BBepx no ctebsto, Tak Kak B pesysibtate TPaHCMMPaLUMK B KIETKax u-
CTbeB BO3HMKAET COCYyLLAA CUMla, KOTopas NepefaéTcsa OT HUX A0 KOPHEBbIX BOJIOCKOB KOPHS,
NoroLLatoLLmMX BOAY U3 noyBbl. Ecnu nomMecTuTb cpesaHHyto BeTKy Unu Kakoe-nnbo pacteHue B
COCYyZ C BOJOM, B TEYEHUE JONTOro BPEMEHU PACTEHUE HE COXHET, YTO YKa3bIBAET Ha Npucachl-
BaloLLee AeNCTBUE TPaHCNUpaLUK.

3HayeHue TpaHcnMpaumu:

* BMECTe C BOAOM MO PaCTEHUIO NepeaBUraloTcsa NocTynalolmMe B HEro MUHepasbHble 3/e-

MEeHTbI;

* TpaHCMUpaLMs NOHMXKAeT TeMNnepaTypy MCTa U 3aLLMLLaeT ero OT neperpesa.

BnusaHue dakTOopoB BHeLLHeW cpeapbl Ha NPOLLECC TPaHCNMpPaLMK U €€ CYTOYHbIM XOpA, Bbipa-
aeTcsa feMcTBMEM cnefytolmx haKToOpoB:
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* B/IMAHKWE CBeTa
* Temneparypbl BO3ayxa ¢
* cuna eeTpa sany
* CTeneHb HacCbILEHUS BO3Ayxa napamu
BOJbl.

>

ek FFTRE

K

REL LI

Puc.19. BHewHue dakTopbl BO34ENCTBMA HA TPAHCMMpPALMIO

BnusHue ¢pakmopoB BHewHeli cpedsi

* Ha npoyecc mpaHcnupauyuu y pacmeHul

CBem cnocobcTByeT OTKPBITUIO YCTbUYHbIX LUENeH M MOBbIWAET NPOHULAEMOCTb NPOTO-
Nnasmbl UCNAPAIOLWMUX KNETOK ANS BOoAbl. XNOPOMhUT SHEPTUYHO MOTIOLLAET CONTHEYHbIE JTy4M,
YTO MNOBbLILIAET TEMMNEPATYPY JIUCTA U YCUIMBAET UCMapeHUe. YBennyeHue TpaHCnMpaunum CHU-
)KaeT TemMneparypy /McTa, B pe3y/bTaTe Yero McnapsoLwme MCTbaA: He neperpesatotcs. Jaxke
paccesHHbIi cBeT nosbiwaeT TpaHcnupaumio Ha 30—40% no cpaBHeHWIO C TpaHcnUpauuen,
naywen B TemHorte. (Mo gaHHbiM 100 KB. cM NUCTa KyKypy3bl UcnapsaioT B TeMHoTe 97 Mr Boabl,
Ha paccesaHHoM — 114 mr, Ha npAMOM conHe4yHoM ceeTy — 785 Mr.)

Temnepamypa 8030yxa, OKpy»KatoLLero pacTeHue, Takxe, BAUsSeT Ha TpaHcnupaumio. C no-
BblLLEHWEeM TeMnepaTypbl TPAHCNMPALMA YBEIMYMBAETCA, TaK KaK Npu 3TOM YCU/IMBAIOTCA ABU-
YKEHWe MoJeKyN BoAbl U CKOPOCTb Anddy3nn BOAAHOIo napa C NOBEPXHOCTU KOTOMAOB Kie-
TOYHbIX 0OONOYEK.

Cuna Bempa mMoxeT Urpatb LBOSKYIO posib B NpoLecce TpaHcnupaumu. Ponb BeTpa ceoauT-
CA K 3aMeHe BJIaXKHbIX C/I0EB BO34yXa Hap JMCTbSIMU PACTEHWM CyXUMM, T. €. BeTep BAUSET
TONbKO Na BTOpYto hasy TpaHCMMpauun — BbIXOA Napa U3 MeXKNETOYHUKOB iucTa. CunbHbIv
BETep TPenneT JIMCTbSA, YTO Bbi3biBAET 3aMblKaHWE YCTbUYHBIX LLEeNiel U TEM CHUXKAeT TPaHCMu-
paumio. Ha TpaHcnnpaumio okasbiBaeT GosbLLOE BAMSHUE U CmeneHb HacbiueHus Bo30yxa na-
pamu 80o0bl. Yem 6onblue CyxoCTb BO3ayXa, TEM MHTEHCUBHEE MAET NPOLECC TPaHCMMpaLuK, 1
Haobopor.

TpaHcnupayus — BaKHbIW MoKasareslb XM3HeOeATeIbHOCTM pacTeHus. Yem Gonblie nno-
Waab NOBEPXHOCTH IMCTbEB, TeM OONbLUe TPaHCMMpaLKs.

MNpakTMyeckas YacTb

Lieno pabomel: BbiSBUTb 3aBUCMMOCTb TPaHCMMpaLMK M TemnepaTypbl OT MAOWAau no-
BEPXHOCTH JINCTLEB.

O6opydoBanue:

KomnbloTep ¢ nporpaMMHbIiM obecneyeHmem

[atumku Temneparypbl U BNAXKHOCTU

KoMHaTHOe pacTeHue: MOHCTEpa UK NenaproHus

YcmaHnoBka napamempoB usmepeHul:

* yacToTa — KaXXayto CeKyHay
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+ 3amepbl — 1200

s pnutenbHocTb —20 MUHYT

lMopadok npoBedeHusa skcnepumeHma:

1. MoarotoeuTtb KOMMbIOTEP (MNNAHLWIET) ANS NPOBEAEHUS OnMbITa.

2. MomecTuTb ABa INCTa paCTeéHnA B Ll,eﬂJ'IOCbaHOBbII‘/II nakeT, onyCTnuTb B HEro Aart4ynku, 4To-
Obl OHW He KacasMCb CTEHOK NaKkeTa W JIMCTbeB pacTteHu. 3aBA3artb naxkeT 6e4eBKOMW.

Beutnanmionson

/ LT THR

Puc. 20. SkcnepuMeHT HabnogeHUs TpaHCcnMpaumm

3. MNpoBecTn nsmepeHMsa BNAXXHOCTU U Temnepatypbl B TedeHne 10— 15 MuHyT.

4. BblHYTb AATYMKM U OCTaBUTb HA HEKOTOPOE BPEMSA B KOMHATHbIX YC/IOBUSIX.

5. MomecTnTb YeTbipe IMCTa pacTeHus B LennodaHoBbIM NaKeT, ONyCTUTb B HEro AATYMKM,
4TOObI OHU HE KacasICb CTEHOK MaKeTa M IMCTbEB pacTeHUs. 3aBA3artb NakeT Ge4eBKOM.

6. NpoBecTn nsmepeHMsa BNAXXHOCTU U Temnepatypsbl B TedeHne 10— 15 MuHyT.

7. Pe3ynbratbl U3MepeHUi 3anumte B Tabnumuy: «3aBUCMMOCTb TPAHCNUPALUK 1 TeMnepa-
Typbl OT NJIOLLLAAN NOBEPXHOCTHU JIMCTLEBY.

Konunuectso

JINCTbEB
BnaxHoctb % Temneparypa °C
Bpemsa
Oc 300 c 600 c 900 c Oc 300 c 600 c 900 c

2 nucta

4 nucta

Bob1800:

TpchnMpau,Mﬂ nponopunoHasibHa naowagn NnoBepxHOCTU JINCTbEB. Yem 6onblue naowanb

NMOBEPXHOCTU NIUCTbEB, TeM Oosblie TpaHcnupauusa. MameHeHus Temnepartypbl He Habnioga-
nocb. OHa “3MeHsNach B nNpefenax norpeLwHoCTy.

Cdopmynupyiite BbiBOABI MO BOMpPOCaM.

Yro Takoe TpaHcnupauma?

Kakoe 3HauyeHue nMmeeT TpaHCnMpaums As X KU3HU pacTeHnUaA?

Kak 3aBMCHT BNaXKHOCTb BO34yXa B NaKeTe OT M/oLaan NOBEPXHOCTH IMCTbEB?
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JlabopamopHasa paboma Ne 2.

«H3mepeHue BnaxkHocmu u memnepamypel 8 pa3HbIx 30HAX KAcca»

TeopeTnyeckas 4acTb

MWUKpOKNMMaTUYECKWUE YCNIOBUS CYMTAIOTCA BNaronpuATHbIMK AS1A YeIOBEKA NpPW OTHOCU-
TenbHon BnaxkHocTn Bosgyxa 30—70 %. PactutenbHocTb, obnagas 60onblwon ucnapsaioLLen
CNOCOBHOCTbIO, OKa3blBaeT 3aMEeTHOE B/IMSIHWE HA BNIAXXHOCTb U TeMnepaTtypy BO34yXa, Bbi3bl-
Bas MOJIOXMUTE/bHbIE TEMOOLYLLEHUA YenoBeKa. [loBbilleHWe OTHOCWUTENbHOW BAYKHOCTU
BO3JyXa MOYTH BCeraa (3a UCKIOYEHUEM JHEW C OYEHb BbICOKMMU TeMMepaTypaMm) BOCIPUHHU-
MaeTCsl YE/OBEKOM KaK HEKOTOPOE CHWXKEeHWe Temnepartypbl. Tak, NOBbILLEHWE BNAXKHOCTU Ha
15 % Kkak 6bl NoHWKaeT Temneparypy sosayxa Ha 3,5 °C.

MNoBbllWEeHHAs BNAYKHOCTb BO3JyXa BHYTPU 3e/1EHbIX HAaCAXKAEHUW NO CPABHEHWUIO C OTKPbI-
TbIMWU TEPPUTOPUSAMU OT/IMHAETCSA PABHOMEPHOCTLIO, HE UMEET pPe3KMX KonebaHui, YTo Bbi3Ba-
HO TeM, YTO UCMapsIoLLasA NOBEPXHOCTb 3€/IEHbIX HACAXKAEHUN (OepeBbEB, KYCTAPHUKOB, TPaB)
B 20 pa3 u Gonee NpeBbILAET 3aHATYIO 3TUMU PACTEHUAMU NIOLLaAb. 3eNeHble HacaXXAeHuUs
Kak Obl pErynmpytoT BAa)KHOCTb: B MEPUOA, CyXOCTU pPacTeHUs YCUIMBAIOT UCNapeHue, Npu Bbl-
COKOM BIAXKHOCTU BOASHbIE Mapbl KOHAEHCUPYIOTCA Ha IMCTbAX — Oonee MpoxnagHbiX no-
BEPXHOCTSX.

CnepyeT OTMETUTb, YTO OTHOCUTE/IbHAA BIAXKHOCTb B ropofe, Kak NpaBW/o, HUXe, YeM B
€CTeCTBEHHbIX NMPUPOAHBIX YC/IOBUAX, YTO SABMSAETCA CNEACTBUEM PafUKaibHbIX WU3MEHEHWW
CBOWMCTB MOACTW/AIOWEN MOBEPXHOCTU (KPbILKM, MOCTOBble CMOCOOCTBYIOT ObiCTPOMY yaane-
HUIO C TEPPUTOPUM TOPOAA OCALKOB).

MNpueMbl pasmeLLeHUsA 3eNIEHBIX HACAXKAEHUIM U UX COYETAHWUS C OTKPbITbIMU MPOCTPAHCTBA-
MW B 3HAYUTE/IbHOW CTEMNeHW OnpenensiioT OTHOCUTENbHYIO BIAXXHOCTb BO3ayxa. Haunydwwue
pe3ynbTarbl B CO34aHUM KOMOPTHOM 0OCTaHOBKM JOCTUrAOTCA MpU YePesoBaHUN AePEBbEB U
KyCTapHWKOB, pacrnosiaraeMbiXx KOMMNaKTHbIMU MacCUMBaMu, C MOMASHAMMW, UMEIOLWMUMHU NJIOTHbIN
TpaBsAHOM NOKpoB. B 3ToM cnyyae cyuiecTByiowmin nepenas paguaLlmoHHbIX TeMneparyp Mex-
[y OTKPbITbIMW yYaCTKaMM W 3aTeHeHHbIMK Tepputopusamu gocturaet 30 °C, a snaxHoctb 20 %,
4TO CMOCODBCTBYET NEPEMELLEHMIO BO3LyXa.

* BnaxHoCTb BO34yxa OKOSIO pacTeHus Hosiblue, YeM BAASIM OT HEro, TaK KaK pacTeHUs UC-

napstoT Bogy. [loaToMy Bna)kHOCTb BO3ZyXa B JleCy BCEraa Bbille, YEM B ropoje.

* Temneparypa OKONoO pacTeHUs HUXKe, YEM BAANIM OT Hero.

B ¢dwusmonornyeckom npouecce UcnapeHUs BOAbl PacTeHWeM, MOJyYMBLUEM Ha3BaHWeE
«TpaHCMMpaums», y4acTByloT IMCTbA UK xBos. B nx Koxuue nmetoTcs cBoeobpasHble Liene-
BUAHbIE OTBEPCTUS — YCTbULA, CMOCOBHbIE OTKPbLIBATLCA M 3aKPbIBATLCA M TEM CaMbIM Peryau-
poBatb notepto Boabl. Koraa TpaHcnupaums fOCTUraeT BeNMYMHbI, NPeBbllLaloWwen nocTynie-
HWe BOAbl M3 MOYBbI, HACTynaeT yeagaHue. [lnutenbHas HexeaTKa BOAbl MPUBOAUT K rubesu
pacTeHMI. 3TO NPOUCXOAMT U3-3a TOrO, YTO PACTEHUSA HE MOTYT HaJO/NIO 3aKpbITb YCTbMLA, TaK
KaK Yepe3 HUX NOCTyMnaeT YIeKUCbIM ras, a ero OTCyTCTBME NPUBOAMT K YIepoAHOMY ronoja-
HUIO, YTO CKA3bIBAETCA Ha MUTaHWU pacTeHus, GOTOCHUHTESE.

B >kapkoe BpeMs fHS NUCTbS MOTYT BbIIIAAETb MOHMKLLMMM, @ HA YTPO OHW BHOBb YNpyrue u
CBeXue BC/eACTBME AEeMCTBUSA OCMOTUYECKOro AABNEHUS, UK Typropa. [JHEM, Koraa xuMuye-
CKMe NpoLecchl B pacTeHUM NpoTeKatoT Haubosiee aKTUBHO, 3TO AAB/IEeHUE MOCTENEHHO CHMXKA-
eTcs, a 3a HOYb, N0 Mepe TOro Kak KOpHEBas CUCTeMa MOMOJIHAET 3anachl BOAbl, OHO MOBbILWA-
eTca. Typrop 3aBuMcUT OT NOrogHbIx ycnosui. B npoxnagHblie u nacMypHblie AHW OH BoOOLLE He
najaeT v BCe YCTbULLA JIMCTbEB OCTAIOTCA OTKPbITbIMU.

[epeBo BcacbiBaeT BOAY U3 MNOYBbI FPOMaZiHOM KOPHEBOW CUCTEMOM U NpexJe BCero Moso-
AbIMW KOPHEBbLIMU OKOHYAHUSAMU U MHOTOYMC/IEHHBIMU KOPHEBbIMU BONOCKaMu. Y s610Hu 2—3
net yxxe umeetcsa 45 Toic. kopHei. C NpUXOLOM XONOLOB PaCTEHUS COKPALLAIOT BCACbiBAHWE
BOZbl U3 MOYBbI, & JIMCTbA NPOAOIKAIOT €€ UCNAPEHUE, YTO NPUBOAUT K HECOOTBETCTBUIO MEX-
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[y KOJIMYECTBOM MOJIly4aeMoMn M pacxomyemoi Bogbl. JlepeBbsa U KyCTapHWKM M36aBnaloTcsa ot
OCHOBHbIX OpPraHoOB MCMapeHus Bnaru — OHW cbpacbiBatoT nnctey. MccnegoeaHua nokasbisa-
lOT, YTO BCaCblBaHWE [EePEBOM BOAbl BO MHOIOM 3aBMCMT OT COAEP’KaHWA B NMOYBE KUC/IOpPOAa.
Mpu ynnoTHeHWM NOYBbI PE3KO COKPALLAETCsA NPUTOK BObl, U OHA yKe He MocTynaet B Hanbo-
Nee OTAANEHHbIE U BbICOKME TOYKU PACTEHUS — AepeBbA HAYMHAKOT «CYXOBEPLUMHUTDY.

CkopocTb nepeaBuXeHus BOAbl B lepeBe 3aBUCUT OT NMPOBOAUMOCTU APEBECUHbI U MOLLHO-
CTW OBuraTtefnieM BOAHOrO TOKAa: TakK, B OAHOM M3 OMbITOB, NocTaefneHHbiX B [logMockoebe, y
5—10-netHux gepeebeB (B 3aBUCMMOCTM OT MOrOAHbIX YCNOBWIK) OHA cocTasnsna ansa ayba
60—400 cm /4, pna tonona 20—400, 6epésbl 80—240, enn 5—50 cm /.

Cuna, gsuxKylwiaa Bogy BBEpPX MO CTBOJYy JIMCTBEHHOrO AEpeBa, AO/MKHA ObiTb HEe MeHee
4 atM. Ha Kaxkgapble 10 M BbicoTbl noabema. KopHeBoe aasneHue cnocobHo nogHMMaTth Bogy no
CTBONY AepeBa Ha BbicoTy 4—5 M. C pacnyckaHueM NUMCTbEB OCHOBHbLIM ABUratesieM, nogHUMa-
OLLMM BOAY MO COCYAaM AepeBbeB, CTAHOBUTCA COCYLLAA CUNA KPOHbl, BO3HWKAlOLLAA 3a cYeT
noTepu BoAbl IMCTbAMU (MNK XBOEW) B NPOLIECCe TPAHCMMpPaLMHK.

OpuH rektap HacaxkaeHuM B TeyeHue BereTaumoHHoro cesoHa ucnapset go 3000 T enarwy,
3a atoT ke nepuog, 1 M2 razoHa ucnapset 500—700 n soabl. ExkenHesHO B3pocnas nuna ucna-
pset 0,2 T Bnaru, xopolwo passutbii 6yk — go 0,6 T Bnaru, a 1 ra ctonetHux gybos — okoso
26 7. ExxerogHo 3enénblie HacakaeHua ucnapsaot 20—30 % armocdepHbIx 0cafKoB, Bbinas-
LUMX Ha 3aHATY0 UMK TeppuTopuio. CpaBHMBAs BAMSHWME pACTEHWMM U BOAbl HA MOBbILLEHWE
B/IQYKHOCTM BO34yXa, MOXHO C YBEPEHHOCTbIO CKasaTb, YTO 1 ra NOMHOLEHHbIX pacTeHUM 3Ha-
yntenbHo nydwe (noutn B 10 pas) yBnaxkHseT, OCBEXaeT BO3AyX MO CPABHEHWIO C BOLOEMOM
TaKoM e njowaau.

B 3aBMCMMOCTH OT pa3mMepoB M CTPYKTYpbl MAacCMBOB 3e/1eHbIX HACaXKAEHUIM BAUSHWE pac-
TUTENIbHOCTM Ha BNIA)KHOCTb BO3[yXa PacrnpOCTPaHAETCA Ha MpuW/eralolmne MHCONMpyeMble
OTKpPbITblE NPOCTPAHCTBA U NPOABNAAETCA HA paccToAHuK, B 15—20 pas npesbillatoLLEM BbICOTY
pacteHu. [MpoBeaeHHbIe UCCeaoBaHMA MNO3BONAIOT CAeNarTb BbiIBOA, YTO Ha TEPPUTOPUM, OT-
cTosiLLen ot 3eneHoro maccuea Ha 500 m, 13-3a BAMAHUA PAaCTEHUIM OTHOCUTENbHASA BNAXKHOCTb
MO>ET Npu onpefeneHHbIX ycnosusax nosbiwareca Ha 30 %. BnaxHocTb Bo3ayxa ysenuMumsa-
toT aaxke Hewwupokue 10-MeTpoBble NONOCHI APEBECHO-KYCTaPHUKOBOW PaCcTUTENIbHOCTH, KOTO-
pble Ha pacctoaHun 500 M nogHMMaloT BRakHOCTb Ha 5— 8 % no cpaBHEHUIO C OTKPbITOM
naowanbto.

Ecnm npuHate oTHocutenbHylo BnakHocTb Ha ynuue go 100 %, To cpeaun o3eneHeHHOW
3acTpomku oHa coctaeuT 116 %, a B KpynHoM napke moxet goxoautb Ao 200 % u 6onee.

Ncnapsas enary, noBepXHOCTb JIMCTLEB U KYCTAapPHUKOB HarpesaeTcs. M3eecTHo, 4To Ans uc-
napexus 1 n sBoabl Tpebyetca o 600 kkan tenna. HecnoxHbit pacyer nokasbisaert, yto 1 ra
ayboeom powm nornowaet B cytku 15 600 kkan. MMeHHO 3TOT Npouecc cnocobcTByeT NoHMKe-
HUIO TeMMNepaTypbl B HUXKHUX CIOAX KPOHbI U Npu3eMHOM cnoe Ha 3—35 °C (no cpaBHeHMIo C
TemMnepaTypor OKpy)KaloLero Bosayxa). B npusemMHOM cnoe nnoTHbIX 3en€HbiX HacaXKAeHWH
oTMeuvaeTcs Hanbosee BbICOKasi OTHOCUTENIbHAA BNAXHOCTb BO34yXa.

OTHocuTeNnbHas cpegHeMecsaYHan BNAaXKHOCTb BO3AyXa CPeau 3e/eHblX HacaXKaeHW napka
Bbile Ha 4—9 %, B ckeepe — Ha 3—5 % No cpaBHEHMWIO C TEPPUTOPUAMU MHOFOITAXKHOM
3acTporku. [lake HebonblUME YHACTKU BHYTPWU-KBApTasIbHOW 3€/IeHM 3aMeTHO CrocobCTByOT
MOBbILLIEHWUIO OTHOCHUTENIbHOM BNAXKHOCTM BO3ayXa.

YMeno npumeHss Bnarontobmeble pacTeHUs U UCMOMb3ysA UX KAaYecTBa, Ha TEPPUTOPKUU C Mo-
BbILUEHHOMN OTHOCUTESIbHOM BRaXKHOCTbIO (Bbie 70 %) NoCneaHIo 3HAYUTENIBHO MOXHO CHU-
3UThb.

MpakTnyeckasa 4actb

Llene pabomer: OnpenenvTtb U CPaBHUTb BNAXKHOCTb M TeMMepaTypy BO3ayxa B Knacce u
OKOJ1I0 pacTeHus.
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O6opyodoBanue:

KomnbioTep ¢ nporpaMmmHbiM obec-
neyeHuem;

[atuvkun Temneparypsi;

Latunku BnaykHoCTw.

YcmanoBka napamempoB uzmepeHuli:

* yacToTa 3aMepOB — KAXKAYIO MUHYTY;

* konuyecteo 3amepos — 900.

3amepbl TeMnepaTtypbl U BAAXKHOCTU NMPOU3BOAUTL He MeHee 15 MUHYT.

lMopsadok npoBedeHus 3kcnepumeHma:

1. MoproTtoeuTb NabopatopHoe obopynoBaHWe AJiA NPOBEAEHMUS OnbiTa.

2. Ha 4 nucta pacteHua cnatudunniom (nm apyrue pacteHus) ofeTb LennodaHoBOM naker,
NMOMECTUTb TyAa AATYMKM TEMMEPATYPbI U BNAXKHOCTU, YTOObI OHWU HE KacasMcCb CTEHKM NakeTa.

3. Hauatb pervcrpaumio aaHHbIX TeMrneparypbl B KNacce U OKOJO PacTeHus B TedeHne 15 MUHYT.

4. Cneputb 32 UIMEHEHWEM TeMMNepPaTypbl HA 3KpPaHe.

5. [laHHble 3aMepoB 3aHeCTH B Tabnuuy.

6. CoxpaHuTb AaHHble onbiTa.

7. HayaTtb pernctpaumio AaHHbIX BNaXXHOCTM BO3yXa B KNacce U OKOJIO PacTEHUS B TeyeHue
16 MUHYT.

8. CnepuTb 3a MU3MEHEHUEM BJIAXKHOCTU BO3JyXa Ha 3KpaHe.

9. CoxpaHuTb U U3y4nTb rpacmKu.

10. laHHble 3aMepoB 3aHeCTH B Tabnuuy.

11. CoxpaHuTb AaHHble onbiTa.

O6pab6omka u ananus pezynemamoB8:

CpaBHuTeNbHOE UCCefOoBaHWe TeMMepPaTypbl U BA*KHOCTU BO34yXa B K/lacCe M OKOJIO pac-
TEHUSA.

Temnepartypa 1 BnaxkHocTb Bo3ayxa (okono 15 uac.)

Bpems (c) Temnepatypa B Temnepatypa oko- | BnaxHocTb Bo3gy- | BnakHocTb Bo3pyxa
knacce (°C) no pacrtenus (°C) xa B Knacce (%) okono pactenus (%)
0
300
600
900
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Bo180061:

1. CchopmynupyiTe BbiBOAbBI MO BOMPOCaM.

2. MNMouemMy OKONO pacteHus BnaxkHocCTb Honblue, YeM B Knacce? Kakoe 3to umeet 3Hauye-

Hue?

3. MoueMy B KNnacce TemnepaTtypa Bo3yxa MOBbILIAETCS, @ OKOJIO PACTEHUS NOHMKaeTcA?

* Kakyio posib urpaiot 3enéHble HacaxxaeHus B ropoge?

» Temneparypa B knacce Bbile, 4eM oKono pacteHus. Co BpeMeHeM TeMnepartypa B Knacce
yBe/IM4YMBAETCA, @ OKOJIO PACTEHWUS YMEHbLUAETCS.

* BnaxkHocTb B KNlacce mMeHblue, 4eM oKono pacteHus. C TeueHneM BpeMeHU BNAaXKHOCTb B
K/lacCe YMEHbLUAETCS, a OKONIO pacTeHUA YBeIMYMBAETCS.

JlabopamopHasa paboma Ne 3.

«HUcnapeHue 8006l nucmeamu 0o u nocse nonuBax.

TeopeTtnyeckas YacTb

Bona Heobxoauma ans »kusHu noboro pactenus. PacteHue nonyyaer Bogy rnaeHbiM 06-
pa3oM u3 noysbl. HaseMHble YacTh pacTeHusi, B OCHOBHOM JIUCTbS Yepes3 yCTbuLua UCMapstoT
3HauMTeNbHOE KOMMYECTBO BoAbl. bbiBaeT, UTo B KapKue yachl AHA pacxof BoAbl UCMApeHWeM
npeBbilaeT €€ noctynnexHue. Torga y pacteHus nuctbsa yeaaatot. [1pu cyxor noyuse MHTEHCUB-
HOCTb UCMApPEeHMs MeHbLLEe, YEM NPU BIAYKHOMN.

Ha wHTeHCMBHOCTb mpouecca TpaHCnUpauuu OKasblBaeT BAUSHWE BfaXKHOCTb nousbl. C
YMEeHbLUEHMEM BNIQXXHOCTU MOYBbI TPAHCNUPALMA yMeHbluaeTcsi. Yem MeHblue BoAapbl B MOYBE,
TeM MeHbLUe ee B pacTeHUWU. YMeHbLUeHUE CoflepXKaHUsi BOoAbl B PaCTUTE/IbHOM OpraHvM3me aB-
TOMaTUYECKU CHWUXKAET NPOLECC TPaHCNMpaLun B CUY YCTbUYHOM U BHEYCTbMYHOM perynMpos-
K.

B nuctbsax BogAHOM nap BbIXOAWUT M3 KNETOK B MEXKIETHUKU. M3 HUX yepes ycTbuua nap
“cnapsieTca ¢ noBepxHocTu nucta. OTKpbIBAsACh M 3aKpbiBaACb, YCTbMLA PEryMpytoT ucnape-
HWe BoAbl IMCTbAMMK. Kak n3eectHo, y BONbLIMHCTBA pacTeHMI YCTbULLA HAXOAATCA HA HUXKHEN
nosepxHoctu nucTa. CnegosarensHo, y 60NbLIMHCTBA pacTeHWMI BOAA B OCHOBHOM UCMapseTcs
Ha HUXKHEW NOBEPXHOCTHU JIMCTOBOM MNACTUHKM.

Konuuecteo BoAbl, KOTOPOE MCMAPAIOT PACTEHUS, 3aBUCUT OT MHOTUX hakTopos. B nobom
C/ly4ae 3TO NOYTU BCEraa AOCTaTOYHO BOJbLLOE KOIMYECTBO B MEpPecyeTe Ha Maccy Tesa pacre-
HUA. Tak, Hanpumep, Kanycta McnapsieT 3a CyTKM OKOJIO OfHOro nutpa Boppl. Ha MHTeHcue-
HOCTb MCMAPEHWUA BIMSAIOT BO3PACT pacTeHus (Monogble ncnapsatoT 6obLue), B TEHWM OHO pacTeTt
WK HeT (B TEHW UCNapeHWe MeHblue), AyeT BeTep WAW HeT (B BETpeHylo norofy ucrnapeHue
60siblUe), 4OCTATOMHO BOAbI B MOYBE WM HET.

Mpyn LOCTAaTOYHOM KOMYECTBE BOAbl Y PACTEHUSA YCTbMLA B JIMCTbAX MOTYT ObiTb OTKPbITHI M
[LHEeM, U Houbto. Y psfa pacTeHui yCTbULa OTKPbIBAKOTCS TONbKO aHeM. Ecnu ke Boabl B noyse
He[0CTAaTOYHO, TO PACTEHMA 3aKpPbIBAIOT YCTbMLA faXke AHEM. JINCTbS HEKOTOPbIX pacTeHU Mo-
rYyT CKpPy4MBaTbCS NPU SIPKOM OCBELLLEHUM, B pe3yNibTaTe UCNapeHue TaKKe YMeHbLIaeTcs.

Y pacTeHuit, npouspacTalolmMx B TEM/bIX BAAXKHbIX MECTOOOUTaHMAX (Hanpumep, TPonu-
Kax), 0Obl4HO KpYrHble SIMCTOBblE MAacTUHKKU. Mo3ToMy Takue pacteHus ucnapsioT 6onbluve
obbembl Boabl. Ho nockosbKy BoAbl B OKpY)KalolleW cpefe LOCTaTO4HO, 3TO He SABSAEeTCH
npobnemoi. [lpyroe aeno — pacreHus 3acyLunmMBbIX MeCT 0buTaHus (Hanpumep, NOAyMNyCTbiHb
M NYCTbIHb). Y HUX NUCTbA MO0 Meskue, NMHO BUAOU3MEHEHbI B KOMIOYKM (KAKTYC) MK MACK-
cTble 06pa3oBaHus, HakanMBaloLme Bogy npo 3anac (anos). B nobom cnyyae takve nucTbs
“CnapsoT Mano BoAbl.

lNpakTMyeckas YacTb

Lleno pabomei: BbisicHuTb Kak BNMUSAET, MOMB PACTEHMA HA KOJIMYECTBO MCMAPSAEMON BOAbI.
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Puc. 21. lNonue pacteHus

O6opydoBanue:

1. KOMMbIOTEP C NPOrpaMMHbIM obecneyeHnem

2. usmeputenbHbit MHTEpdenc

3. maTuuK Temneparypsl

4. paTYnK BNAXKHOCTU.

YcmarnoBka napamempo8 usmepeHrulii:

* yacToTa — KaXkayto CeKyHay;

* 3amepbl — 1000.

lNopsadok npoBedeHusa akcnepumeHma:

1. Mogrotoebte KIK (unu MK) gna nposeneHus onbita.

2. Opetb uennodaHoBbIM NakeT Ha cnaTtUgUINIOM, MOMECTUTb Tyaa AATYMKKU TeMMepPaTypbl U
BJIAYKHOCTM M NJIOTHO 3aBA3aTb MaKer.

3. MpoBecTn n3mepeHUs TeMnepaTypbl U BAAXKHOCTM, KOrAa 3eM/iA B rOpLUKEe C pacTeHUEM
cyxas.

4. NpoaHanusnpoBarb NoJily4YeHHble JaHHbIE.

5. Monutb pacteHus, Bbinue 2 NUTPa BOAbI.

6. NpoBecTn namMepeHUa TeMnepartypbl U BAAXXHOCTU NOC/e NoMBa.

1. MpoaHanuanpoBatb NONyYEHHbIE AAHHbIE.

8. Caenartb BbiBOABI.

O6pabomka u aHanus pe3ynomamoB8:

Pesynbratbl UsmepeHuit 3anuwinte B Tabnuuy

Temnepatypa v BNa)KHOCTb BO3ayxa A0 U nocsie nonuea (okono 15 vac.)

Bpewms (c) Temnepatypa Temnepatypa oko- | BrnaxkHocTb Bo3gyxa | BnaxkHocTb BO3ayxa
OKOJI0 PacTeHUs | JIO PACcTEHUs MOC/e | OKOJIO PAacTeHWUs A0 | OKOJIO pacTeHus no-
no nonuea (°C) nonuea (°C) nonuea (%) cne nonuea (%)

0
300
600
900
Boi8o0ebi:

CdopmynupyiTte BbiBOAbBI MO BONpPOCaM.
1. Kak BnuseT, nonMB Ha MHTEHCUBHOCTb MUCNApPEHUs BOAbl Y pacTeHunA?
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2. 3auyeM pacteHue ucnapset soay?
3. Yem obycioBneHa HenpepbiBHOCTb BOCXOAALLENO TOKA BOAbl Y pacTeHUn?
4. B kakunx npoueccax >Ku3HeaesATeIbHOCTU pacTeHMM yyacTeyeT Boaa?

JlabopamopHas paboma Ne 4.

Typ2opHoe cocmosHue Knemok

TeopeTtnyeckas 4acTb

Typrop — HanpsiKeHHOe COCTOsIHME KIeTOYHOM 060/104KK. OH 3aBUCHT OT cofepyKaHus BO-
[bl B KNeTKaxX. YMeHbLUEHWE KONMYECTBA BOAbI B KJIETKaxX BEAET K NOHMXEHUIO Typropa, 1 B pe-
3y/ibTate 3TOro pPacTeHUs CTAaHOBATCA BAbIMU, YBAALLMMM.

Ha copepkaHuun B KneTkax BOAbl CKa3blBAETCSA KOHLEHTPALUMSA PacTBOPEHHbIX BELLECTB B
OKpy»Katowen BogHou cpepe. lNpu KoHueTpaunn conen, caxapos M APYrux BELLeCTB, paBHOM
MX KOHLLEHTpauMu B uMTOMniase (M30TOHUYECKOM), Typrop nopfep>kuBaeTtcs Ha dusmMonoruye-
CKM ONTUManbHOM ypoBHe. [1py MOBbILEHHOW KOHLEHTPALMKU Conen (rMnepToHUYECKom) Typ-
rop ocnabegaeT, Npu NOHMKEHHOM (rMMNOTOHUYCKMOM) — MOBbILLAETCA.

Typrop vmeeT 6osbLIOe 3HaYEHUE ANs KU3HW pacTeHnid. OH onpeaenseT ynpyrocTb KNeToK
M TKaHeM B3pOC/bIX pacTeHMM, NPOPOCTKOB, MOAAEPKMUBAET NIUCTbA U APYr1e opraHbl pacTeHus
B TYPrecLeHTHOM COCTOSIHMK, U obecrneymBaeT onpeaesieHHOE NMoJIoXKeHUe B NPOCTPaHCTBe.

lMpakTnyeckasa 4yacTtb

Llene pabomei: BbIACHUTb 3aBUCMMOCTb TYPrOPHOrO COCTOSIHUSA OT KOJIMYECTBA BOA, B KieT-
Kax.

O6opydoBanue u mamepuansi: UMHPOBON JATYMK IIEKTPONPOBOAHOCTH, BOAA,

1M pacTtBop xnopuaa Hatpus, NPOBUPKK, LITATUB, XMMUYECKME CTaKaHbl, pUIbTPOBaNbHas
Bymara, HOX MK CKasbMesib, IMHENKA UKW LITAHTEHLUPKY/Ib.

MNpepmeTHble cTeka, NpenapoBasibHble CTeKNa, NpenapoBasibHas Urna, NUHLET, CMMPTOBKA,
CMWUYKM, NUNETKA, METUNEHOBbIA CUHWUK, UbTPOBasbHasA GyMara, MMKPOCKONM, NPOPOLLEHHbIE
CEeMeHa WK NYKOBULbI C KOpeLUKaMu.

TexHuka 6e3onacHocmu:

1. Nepen Hauyanom pabotbl oceoboaute paboyee MeCTO OT NOCTOPOHHUX MPEAMETOB.

2. CobntopaiTte OCTOPOXHOCTL Npu paboTe C NpenapoBasibHbIMK UMamMu, NPeAMETHLIMU U
MOKPOBHbIMU CTEKNAMU BO U36eXKaHWe YKOOB M NOPe30B.

3. He ponyckainTte nonafaHua Kpacutens Ha KOXy, 11asa v oaexay.

4. Cobnopante npasumia paboTbl CO CMMPTOBKOW BO M3beKaHUe OXKOroB.

5. NpuctynaiTe k pabote TonbKO TOraa, Koraa ybeaurech B UCNPABHOCTU MUKpPOCKoMa. Tou-
HO BbIMOJIHAWTE YKa3aHWsA yuuTens npu paborte ¢ HUM B OTHOLLEHWU NOpsAaKa AENCTBUN.

6. Mo okoHuaHMK paboTbl NpuBeauTe B NOpPAAOK paboyee MecTo.

lMopsadok npoBedeHus 3kcnepuMeHma:

1. U3 makotv kKnybHa KapTodens BbipexbTe ABa OAMHAKOBbIX Bpycoyka pasmepom 50x5x5
MM U TOYHO M3MepbTe UX AJIUHY.

2. MNoprotoBbTe ABa XMMUYECKUX CTaKaHa. B oauH HanelTe yncTyio Boay, a Bo BTOpon — 1
M pacTBop x/J0puaa Hatpus (MoBapeHHas cosb).

3. U3mepbTe aneKTponpoBOAHOCTL BOAbl M pacTBOpa NOBapeHHOM COMM C MOMOLLbIO LMd-
POBOrO AaTyMKa 3/IEKTPOMNPOBOAHOCTH.

4. OguH 6pycouek Kaptodensa (obpasey 1) nomecTute nomectTute B NPoBUPKY C BOAOM, a
BTopou (obpasew 2) — B 1 M pacTtBop xnopuaa Hatpums.

3. Yepes 20—30 MuH BbiHbTE BPYCOYKM U3 NPOBUPOK U 0BCYyLLUTE Ha hunbTpoBanbHOMU By-
mare.
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4. BbipexxbTe 13 KapTodens TpeTun bpycodyek Takoro ke pasmepa. OH NOCNYXXUT KOHTPOSIb-
HbIM 0OpasLOM B BaLLEM OMbITE.

5. CpaBHute ynpyroctb Tpéx 06pasuoB 1 pe3ynbratbl BHECUTE B Tabnuuy.

6. N3mepbTe, a 3aTem cpaBHUTE A/IMHY OPYCOYKOB M pe3ysibTaTbl BHECUTE B Tabnuuy.

1. MNo pesynbratam U3MepeHWi chenavTe BbiBOL, KAKOM TWM pacTBopa (rMMNOTOHWUYECKWUH,
M30TOHMYECKMI, TMNEePTOHUYECKUIA) HAXOAUCA B KaXXA0M Npobupke.

8. Mepeneiite copep>kumoe NPOOMPOK B ABa OTAE/bHLIX MasieHbKUX CTaKaHa W u3mepbTe
3/1eKTPOMNPOBOAHOCTb B HUX. [laHHble BHECUTE B Tabnuuy.

9. Mo paHHbIM TabnKLUpBl paccyUTanTe M3MEHEHUE 3/IEKTPONPOBOAHOCTM B 060UX Criyyasx.

BaykHo B Hauyane paboTbl NPOKOHTPONMPOBATL TOYHOCTb M3MEPEHUS BPYCOYKOB U3 KNYOHSA
KapTodens, 4tobbl B AasibHENLLEM PA3INYUA B AJIMHE ObIIM XOPOLLO 3aMeTHbI.

O6pamume BHumaHue!

CnepyeT o6patiTb BHUMaHWE YYEHMKOB Ha TOM, 3a4eM Obli B3AT TPETU Bpycouyek KapTo-
dena ana koHtpons (06bEKTUBHOE CpaBHEHWE TYPreCLEHTHOro COCTOSIHWA), NoYeMy TpeTui
OpycokK 6bin Bbipe3aH He cpasy, a nocse NpoBeAeHUs OnbiTa, Nepe CaMbliM CpaBHEHUEM (4To-
Obl NPefoTBPaTUTL MNOTEPIO TYPropa U3-3a BbICbIXaHMA).

Ecnu B WKone foctatoyHoe KONMYECTBO AATYMKOB 3EKTPONPOBOAHOCTH, TO AAHHblE MO
AnvHe obpasuos B TabiMuUy He 3aHOCATCSH, MOCKOJIbKY BblBOAbI O TUME PacTBOpa MOXHO cae-
NaTb Mo U3MEHEHWIO 3/1eKTPONPOBOAHOCTH. B 3TOM cnyyae Bpems onbita MOXXHO YMEHbLUWUTL A0
10 MWH, BOCTaTOYHbIX AN U3MEHEHWs MoKasaTena 3/1eKTPONPOBOAHOCTU. DNIEKTPOMNPOBOA-
HOCTb BO3pacTaeT Mpu UCMOb30BaHUM MMNOTOHUYECKOrO PAcTBOPa M YMEHbLUAEeTCA B pacTBO-
pe rMnepToHMYECKOM, OCTaBasiCb HEU3MEHHOW — B M30TOHWYECKOM.

Ecnu B WKone HeJOCTAaTOYHO AATYMKOB 3/IEKTPOMNPOBOAHOCTU, TO PEKOMEHAYeTCs UCMOosb-
30BaTb OAMH JATYMK B EMOHCTPALMOHHOM BapuaHTe, a OCTasbHble ydeHue byayT onpeaenatb
TO/IbKO U3MEHEHWeE YNPYrocTu 1 AJIMHbI 06pa3LOoB.

MpencraeneHune pesynbratoB HabnOAEHUH

MNokasarenu Oé6pasey, 1 Oé6pasey 2 KoHTponsb

Tun pacTtBopa FMNOTOHUYECKMHI rMNepPTOHUYECKUH -

N3meHeHWe ynpyrocTu

OnunHa B Hauyane onbl- 50 50 -
Ta, MM

[nnHa B KoHLe onbiTa, 50
MM

MU3meHeHWe anuHbI, MM -

DNeKTpOonpPOBOAHOCTb
B Hayase ornbita, MKCM

JNeKTponpPoOBOAHOCTb
B KOHLUe onbita, MKCM

N3meHeHWe anekTpo-
NPOBOAHOCTH

Bo18006b1:

Cdopmynupyiite BbiBOABI MO BOMpPOCaM.

1. OcTanucb nu nepsbii M BTOPOM BPYCOYKM B TYPreCLLEHTOM COCTOSIHUK U Nnovemy?
2. Kak TypropHoe naBneHue 3aBUCUT OT KOJIMYECTBA BOAbI B KeTKax?
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3. Kak TypropHoe faBneHue 3aBUCUT OT KOHLEHTPaLUKU CONeN B OKpy»KatoLen cpepe?

KornmponosHeie Bonpocei:

1. MoueMy B >KapKue NIeTHUE OHU IUCTbSA Pa3HbIX pacTeHUW, HaNpuMep, orypLos, NOMUAO-

poB, yBagaoT?

OrtBerT:

* B XapKylo norofy yBesMuMBaeTCa UCNapeHue, U KNEeTKU IMCTbEB PAaCTEHUI TEPAIOT BOAY;

* YMEeHbLUEHME KOMIMYECTBA BOAbI B K/IETKAX MPUBOAUT K CHUKEHUIO TYpPropa, YTo Bbipaxka-
€TCs B YBALAHWM JIUCTLEB.

2.Moyemy yBagaloT pacTeHus Npu 3acoeHUU NoYB?

Orser:

* MpW 3aCONIEHMMU NMOYB MOBbILLAETCA KOHLEHTPALMA CONel B OKpPY’KaloLLEeN BOLHONM cpene
CTaHOBMWTCA FMNEPTOHUYECKOM, U BOZA U3 KOPHEN HAYMHAET NOCTynaTh B MOYBY;

* noTteps BOAbl KOPHAMMU HapyLLaeT BOCXOAALLMM TOK BOAbl MO BCEMY pacTeHWto, KoTope
MOCTOAHHO TepsieT BoAy Ha (POTOCUHTES M TpaHCUPALMIO;

* yMeHblLEHWE KONIMYECTBa BOAbl B K/IETKAX MPUBOAMT K CHUXKEHUIO Typropa, 4To Bbiparka-
€TCcs B YBALAHWUM PACTEHUS.

3. BbibepuTe BepHbIii OTBET:

1. Typrop npeacraenset coboit:

a) pa3HOBUAHOCTb OCMOTUYECKOIO AAB/EHUS;

6) pesynbTar AeMCTBUA COCYLLMX CU;

B) HanpsiXXeHHOE COCTOSHME K/IeTOYHON 060/104KMH;

r) 3mepsieMbli YypOBEHb OCMOTUYECKOIO AABNEHMS.

Ortger: B.

JlabopamopHasa paboma Ne 5.

3HayeHue kymukynol u npobku 8 3awume pacmeHuli om ucnapeHus

TeopeTtnyeckas 4acTb

KyTukyna — 370 6eccTpyKTypHbIi CNOWM, CEKPETUPYEMbINA 3MULEPMUCOM W MOKPbIBAIOLLUI
ero. OH cocTouT rmaeHbIM 06pa3oM U3 BOCKOMOAOOHOrO BELLECTBA KYTUHA, HEMPOHMLLAEMOrO
ON5 BOAbl M ra3oB. YacTMyHas NMpoOHWLAEMOCTb AN HWUX KYTUKY/bl B LiESIOM 0ObAcHseTcs
ApYyrumu eé komnoHeHTamu. OBbIYHO YeM OHA TOJLLE, TEM HUXKE MHTEHCUBHOCTb KYTUKYNAp-
HOM TpaHcnupauuu. Ecnun oHa ToHKas, Kak, HanpuMmep, Y HEKOTOPbIX NanopoTHMKOB, TO pac-
TeHUe MoxeT TepsATb yepe3 Hee 30—45% Boabl. BepxHsas noBepxHOCTb NUCTbEB ABYAOSb-
HbIX, 0bnyyaemas npsAMbIM CONTHEYHbIM CBETOM U OObLIYHO CUJIbHEE, YEM HUXKHASA, 0OayBae-
Mas BETPOM, YacTo MOKpbiTa M 0Oosiee TOACTBIM CNOEM KyTUKynbl. BockononobHble
KOMTMOHEHTbI 3TOro Cnos (BKo4Yas M COBCTBEHHO PaCTUTENbHbIM BOCK) MOTYT MPaKTUYeCKH
MOHOCTbIO OCTAHOBWUTb KYTUKYNIAPHYIO TpaHcnupauuio. Kpome Toro, nuMcTbs € TONICTOM KyTH-
KynoW obbl4HO rmagkue M bnectawue, T. €. OTPaXKAlOT OOJbLUE CONHEYHOrO U3NYyYEHUS W
MeHbLLEe HarpeBawTCs.

[ns BbIACHEHUS 3aLLMTHOM PONK KYTUKYSIbl U MPOOKK MOXHO B3ATb KNyOHM KapTodens, no-
KpbiTble MPOOKOBOM TKaHblO, U ABGMOKM, MOKPbITbIE KYTUKYNOW (MO0 OfHOMeTHWE W ABYyX-
-TpéxneTHue nobern ogHOro BMAA pacTeHuM OAMHaKoBble Mo macce). Jlydwe BeTku pesarb Ha
KYCKW OnpeaeneHHoro Bo3pacrta, OAMHAKOBble Mo Macce M napaguMHOM 3anavBatb Cpesbl.

MpakTnyeckas 4acTb

Lleno pabomeor: BbiICHUTb POJib KyTHKY/bl M NPOOKK B 3aliMTe OT MCMAPEHUs BOAbl C Mo-
BEPXHOCTM KOpPHEN, MoBeros v KnybHen.

O6opydoBanHue u Mamepuanel: fBa CBeXWX A6NOKa U ABa KNybHA KapTtodens, Bechl,
HOX, MOSIU3TUNEHOBbIE NMULLEBbIE NaKEeTbI, JATYMK OTHOCUTENIBHOM BIIQXKHOCTU BO3ayXa.
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TexHuka 6e3zonacHocmu:

1. Nepep Hauyanom pabotbl oceoboauTe paboyee MECTO OT MOCTOPOHHUX MPEAMETOB.

2. CobntopaiTte 0CTOPOXKHOCTb Npu paboTe C NnpenapoBasibHbIMU UMMaMu, NPeAMETHLIMU U
MOKPOBHbIMW CTEKNAMU BO U30EXKaHWe YKOIOB U NOPE30B.

3. He ponyckaiTe nonagaHusa Kpacutens Ha Koy, rasa v oaexay.

4. Cobniopante npaeuna paboTbl CO CNMPTOBKOMW BO M36exKaHMe OXKOros.

5. MNpucTynaiite Kk pabote TonbKO TOraa, Koraa ybeaurech B UCNPAaBHOCTU MUKpPOCKoMa. Tou-
HO BbIMOJIHAWTE YKa3aHWA yuuTens npu paborte C HUM B OTHOLLEHWU NOPsALKA AENUCTBUN.

6. Mo okoHuaHuK paboTbl NpuBeaMTe B NOpPsAAOK pabouee mMecTo.

lNopsdok npoBedeHusa 3KcnepumeHma:

Bo3bmuTe no Aga npvMepHO 0aMHAKOBbIX MO Macce KnybHs kaptodens u abnoka. Mo oa-
HOMY M3 HUX OYUCTbTE, TO €CTb CHUMKUTE C/IOM MOKPOBHOW TKAHU HOXKOM.

N3mepbTe ¢ nomoubio LMbPOBOro faTynka BNAXKHOCTb BO3ayxa B nomelleHuu. BHecute
[aHHble O BNAXXHOCTU B Hadase onbiTa B Tabnuuy (oauHakosas ansa scex obpasuos).

PackpoiiTe nofMaTUNEHOBbIM NakKeT M MOMECTUTE B HEro nepsblid obpasel U BKIOYEHHbIM
UM pOBOM AATYMK OTHOCUTENBHOM BNAXXHOCTU BO3AyXa.

3akpoiiTe NakeT M BblAABUTE M3 HEro BO34yX, a 3aTeM repMeTU3UpynTe NaKeT, NepeBs3aB
€ro pe3nHKOM, LunaratoM UM CKOTYEM.

Yepes 5 MMH OTMeTbTE NOKa3aHUA JaTyMKa U BHECUTE UX B Tabnuuy.

Moetopute nyHKTbl NeNe 3—5 gns octanbHbix 06pasLoBE.

PaccuuTaiite Ha CKONbKO MPOLEHTOB BO3POC/ia OTHOCUTE/bHASA B/IAYKHOCTb BO34yXa B KaXK-
[IOM nakerTe.

O6pamume BHumaHue!

Ecnu konuyecTBo OaTuMKOB NO3BOJIAET, MOXHO CAenarb MU3MepeHus OLHOBPEMEHHO BO
BCeX YeTbipex naketax. Ecnu garynMkos HeMHOro, TO Lieflecoobpas3Ho pas3fenuTb Knacc Ha rpyn-
nbl no 4—5 yenosek Ha BpeMsa paboTbl.

MpencraeneHune pesynbratoB HabnoaeHUM

Uccnepyembie o6pas-

Wbl OTHOCHTEeNnbHaA BNAa)KHOCTb BO3AayXxa

B Hayasie onbiTa, MM. B KOHLe OMnblTa, MM.pT. nsmenenue, %
pT.CT. CT.

OuuweHHoe 9610K0

OuMLeHHbIV KapTo-
denb

HeouuweHHoe a6noKo

HeouuLueHHbIN KapTo-
denb

Bo180o06b1:

Cdopmynupyiite BoiBOABI MO BONpPOCaM.

1. Kakoe 3HaueHue nMetoT KyTUKyna 1 npobKa B UCnapeHnn BoAabl pacteHuem?

2. Kakast nokpoBHas TKaHb B 60/iblLEN CTEMNEHM BIMSAET HA UCMAapeHUe BOAbl pacTeHnem?
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JlabopamopHas paboma Ne 6

O6HapyxxeHue Humpamo®8 8 nucmeosx

TeopeTnyeckas YacTb

A30T uMeeT 6onblLIOE 3HAYEHWE B KM3HWU pacteHuin. OH BXOOMUT B COCTaB GesikoBbIX Be-
LEeCTB, JIMMOUAOB, HYK/IEUMHOBBIX KWUCIIOT, XJIOpoduina 1 APYrux BayKHbIX OPraHMYeCcKuX co-
eauHeHuin. A30T NocTynaeTt U3 No4YBbl B OCHOBHOM B BUAE HWUTPATOB M cosei ammoHus. Conu
a30THOM KMCNOTbI (HUTPaTbI), MOCTYNas B KOPHU PacTEHWM, BOCCTAHABIMBAIOTCS B KMBbIX K/IET-
Kax KOpPHS 40 aMMMaKa M, CBA3bIBasiCb C KETOKUCI0TaMu, 06pasyoT aMMHOKWUCIOTbI, KOTOpbIE
3aTeM MOTYT WCMOb30BaTbCA HA nocTpoeHue Benkos. OgHAKO YacTb HATPATOB C BOAHLIM TO-
KOM MOXET MOAHMMATLCA B IMCTbSA. B McTbax nponcxoaut potoxmuMmuyeckoe BOCCTaHOB/IEHUE
HUTPATOB W Ae/ibHENLIEE ero BK/OYEHUE B CUHTETMHYECKMUE NPOLLECCHI.

OnbiT TpebyeT noarotoBku. MonoeuHy noberos 3a AeHb A0 NpoBeaeHUs paboTbl Heobxoau-
MO cpes3artb (NMULWKTb KOPHEBOIO MUTAHMSA) U MOCTaBUTL B BOAY Ha CBETY (415 (hMTOXMMUYECKO-
ro BOCCTAHOB/IEHWUSA HUTpATOB). BTopylo nonosuHy noberos cpesaroT HENOCPeACTBEHHO Nepeq,
onbITOM.

[MpakTnyeckasa 4yacTtb

Lleno pabomei: 06Hapy>KUTb HATPATbI B JIMCTbAX PACTEHUI M ONPEAEUTb UCTOYHMK MUX MO-
CTynneHus.

O6opydoBanue u mamepuaner: nobern KOMHaTHbIX pacTeHuit (6anb3amMmuMHa, CUHIOHWY-
Ma MM BbICTPOPACTYLIMX BUAOB CEMENCTBA KOMMEIMHOBbIE — TpaAecKaHuuu, 3e6puHbl, ceT-
Kpeasuu), CTyrnKa C NeCTMKOM, HOXHMULbl, BOPOHKA, Maps UK BUHT, XMMUYECKuiA cTakaH Ha 50
M/, UMPOBOM JATUMK KOHLEHTPALMK MOHOB, 3/1IEKTPOA HUTPAT-aHUOHOB, 3/1EKTPOA, CpaBHe-
HUA.

TexHuka 6e3onacHocmu:

1. Nepen Hauyanom pabotbl oceoboauTe paboyee MeCTO OT MOCTOPOHHUX MPEAMETOB.

2. Cobntopaite OCTOPOXHOCTL Npu paboTe C NpenapoBasibHbIMK UrNamMu, NPeAMETHbIMU U
MOKPOBHbIMU CTEKNAMU BO U36eXKaHWe YKOSIOB M NOPe30B.

3. He ponyckaite nonagaHus KpacuTtesna Ha KOXYy, 1a3a v Oaexay.

4. Cobnopante npasumna paboTbl CO CNMMPTOBKOW BO M3beKaHUe OXKOroB.

5. Npuctynaiite k pabote TonbKo TOraa, Koraa ybeaurech B UCNPaBHOCTU MUKpPOCKoMa. Tou-
HO BbINOJNHAWTE YKa3aHWsA y4UTeNs npu paboTe C HUM B OTHOLLEHUW NOPALKA AEUCTBUN.

6. Mo okoHuaHMKM paboTbl NpuBeauTe B NOpAAOK paboyee mecTo.

lMopadok npoBedeHusa 3kchepuMmeHma:

1. Otmenute nucTbsa OT NOGeEroe, a 3aTteM C NMOMOLLBIO HOXA Ha NMOAAOHE MW CreuranbHOM
[OLLEYKE MEJIKO NMOPEXKbTE JIMCTOBbIE MIACTUHKM M YEPELLKU CBEKECPE3aHHOro pacTeHUs Tak,
4TOObI 3aMNOSIHUTL CTYMNKY Ha ABE TPETH.

2. Pasmenute obpasel B CTynKe A0 KawmueobpasHOM Macchl.

3. YnoxuTe KycoK Mapsiv, C/IO>KEHHbIM BABOE Ha BOPOHKY, YCTAHOB/IEHHYIO Haf, CTaKaHOM.

4. MNepeHecuTe KalmLy Ha Mapo U OTOXKMUTE e€, CODpaB «y3eNKOM» YeTblpe KoHua Map-
nm.

5. Ecnu cnoit pacTutenbHOro coka nony4Yusics MeHee 2 CM, NOBTOPUTE AeMCTBUSA CHavana.

6. MpucoegnHuTe K AaTYMKY MOHOB DNEKTPOL HUTPAT-aHUOHOB U NEKTPOL CPaBHEHUS, a
3aTeM MOAK/IOUYUTE AATYMK K PErMCTPATOPY AaHHbIX.

7. OnycTtuTe B CTaKaH C COKOM JIMCTbEB 3/1EKTPO/AbI, MPOU3BEAUTE MATb M3MEPEHWIU U BHECU-
Te AaHHble B Tabnuuy.

8. MNostopute penctemua NeNe 1—7 ¢ nUCTbAMU pacTeHUs, BblAEP>KAHHOIO B TEYEHUE CYTOK
Ha BOAHOM MUTaHWMU.

9. Paccuutaiite cpefHee apudMeTUYECKOe KOHLEHTpauuM HUTpaToB s obomx npob coka
M CPaBHMTE MOJyYEHHbIE 3HAYEHUSA Mexay coboM.
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O6pamume BHumaHue!

MoMuMo NoGeroe MOXHO MCMOJMb30BaTh JIMCTbA PACTEHWMIM C YKOPOYEHHbIMM noberamu
(xnopodutym, apuMuroncuc, Hedponenuc), a BMECTO KOMHATHbIX PacTeHUH — W NpuobpeTeH-
Hyt0 3esieHb (canar, neTpyLuKa, yKpon) ibo IMCTbA CeNbCKOXO3ANCTBEHHbIX PACTEHWUM, NPUHE-
CEHHble y4EeHUKaMU.

[nsa yckopeHus noaroToBUTENbHOM YacTu paboTbl yuuTeNb MOXKET Ha rnasax Knacca u3-
MesbYMTb IMCTbA B BneHaepe 1 pasaatb y4eHUKaM roToBylo Kawuuy nMbo cpasy omKartbii COK
nucTbes. B 3Tom cnyuae Ha ypoke MoxeT 6bITb BbinosiHeHa BTopas naboparopHas paborta nu-
60 MCcCneoBaHO HECKObKO BUAOB PaCTEHUM.

MpeacrasneHune pesynsratoB HabnloaeHNUM

Cymma, CpepgHee,

Uccnenyembie 06pasubl KoHueHTpauusa HUTpaTroB, Monb/n
Ay pasu HeHTpau P ! / Monb/n mMonb/n

1 2 3 4 5

CBE)'KeCpGBaHHbIe JTINCTbA

Bbl,ﬂ,ep)'KaHHble NNCTbA

Bobi80o0bi:

Cdopmynupyiite BbiBOABI MO BONpPOCaM.

1. Kakne UCTOYHMKM HUTPATOB AN pacTeHUM Bbl 3HaeTe?

2. CywiecTBytoT HOpMbI NO coaepykaHuio HUTpatoe. OnacHo nn Ans yenoBeka NoebllLeHHOe
copepyXaHue HUTPAToB B pacTeHMAx?

OueHkKa ¢pu3nonoruyeckux pesepBoB cepaevyHO-COCYyAUCTOM CUCTEMDbI

JlaboparopHas pabora Ne 1.

«U3mepeHune apTepuanbHoOro gasneHus npu nomowm ungposon naboparopuu
Releon Lite”
Lleno pa6omel: 03HaKOMUTLCA C METOAMU OLEHKW COCTOSHWUSA CepAeYHO-COCYAUCTOMN CH-
cTeMbl.
3adayu:
* OLEHWUTb pe3epBbl cepaLa no onpeaeneHuio CUCTOIMYECKOro U MUHYTHOrO o6bema B rno-
Koe W nocnie pu3nMyecKomn Harpysku;
* OLEHWUTb YCTOMYMBOCTb K FMMOKCHM, UCMOJb3ys NPOBY C 3aAePKKOMN AbIXaHuS;
* OLEHWUTb COCTOSIHWME KapAMOpPecrnMpaTopHOM CUCTEMbI, UCMOJb3ys Npoby C 3aaep’KKoM
AbIXaHWs;
* OLEHWUTb COCTOSIHWME KapAMOPEeCnMpaTopHON CUCTEMbI, UCMoNb3ys npoby KpemntoHa.
TeopeTtnyeckas 4acTb
TpaHcnopTHasa posib CUCTEMbI KPOBOOBpaLLLEHUA UMEeT BayKHOe 3HadeHue ana obmeHa se-
LLECTB M IHEPrUM KaK B NOKOe, TaK M MNpu ABUratesibHon aeAtesibHocTh. DMUsnonoruyeckue uc-
CnleloBaHWsA Hanpas/ieHbl HA BbisSB/IeHWE 3aKOHOMEPHOCTEN AeATeNbHOCTU CepaLa U COCyoB.
KpoeoobpalueHre obecrneunBaer Bce npoueccbl MetabonmMsma B opraHusMe 4esioBeka M
NO3TOMY SIB/IIETCA KOMMOHEHTOM Pa3/iMyHbIX (PYHKLMOHAMbHBIX CUCTEM, OMPEAENSIOLMX ro-
MeocTas. BbinonHas ofiHy U3 maBHbIX yHKUMIA — TPAHCMNOPTHYIO— CepAeYHO-COCYANCTas CU-
cTema obecrnedynBaeT pUTMUUYHOE TeueHue U3NONOrMYECKUX U BUOXUMUYECKUX NMPOLIECCOB B
opraHusme venoseka. K TkaHAM M opraHaMm Mo KpPOBEHOCHbIM COCyAaM [OCTaB/AIOTCA BCE
HeobxoauMble BellecTa (6enku, yrnesoapl, KUCI0PO, BUTaMUHbI, MUHEPAJIbHbIE COMM) U OT-
BOAATCA NPOAYKTbl OOMeHa BELLECTB M YIIEKUCIbIN ras.
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CepneyHo-cocyaucTtas cucTemMa BbINOJIHAET PEryNATOPHYIO U 3aLUMTHYIO (DYHKUMU U B CO-
LPY>KeCTBe C HEPBHOWM M ryMoOpanbHOM CUCTEMaMM WrpaeT BaXkKHY posib B obecrneyeHuu Le-
NOCTHOCTH opraHusma. Cocyaucras cuctema AenimTcs Ha KPOBEHOCHYIO U InMdaTUYecKyo. ITu
CUCTEMbI aHAaTOMUYECKU U (PYHKLMOHANIbHO TECHO CBA3aHbl, AOMNONHAT Apyr Apyra. Kpose-
HOCHas CMCTeMa COCTOMT M3 LEHTPasIbHOrO OpraHa KpoBoobpalueHuss — cepaua, putMuye-
CKMe COKpaLLEeHMA KOTOPOro AAatoT ABUXKEHWE KPOBM NO cocyaaM, U caMmux cocynos. Jiumdaru-
yeckasa CUcTemMa COCTOUT U3 IMMATUYECKUX COCYAOB, Y3/T0B U MPOTOKOB.

Ba)kHelwen XxapaKTepUCTUKON NPOU3BOAMUTENBHOCTU Cepaua SABSETCA CUCTOSIMYECKUI
06bEM, XapaKTepUCTMKOW KOTOPOTro ABMIAETCA apTepuasibHoe AaBfieHue.

ApTepuanbHoe aaBneHue — 3TO AaB/ieHWe KPOBU B KPYMHbIX apTePUAX YeNOBEKA.

Cuctonuyecknit 06bEM- 3TO KOIMHECTBO KPOBW, BbiOpacbiBaeMoe Kefyaodykamu cepaua
NPV OQHOM COKpPALLEHUM.

NcTopuueckasa cnpaska:

ApmepuansHoe daBneHue BnepBuie 6bino uzmepero B8 1733 200y aHanulickum ecmecmBouc-
neimamenem St. Hales. Bo 88edeHHol 8 apmeputo nowadu cmekisHHolU mpybke oH 3aguKcu-
poBan noovem kpoBu Ha 8 ¢pymoB u 3 drwima Bbiwe ypoBHs neBozo xenyooyka cepoua. B
OdaneHelwem St. Hales HeoOHokpamHo noBmopsan 3mom 3KcnepuMeHm HA PA3HbIX KUBOMHbIX.
Emy yoanoce uszmepums OaBneHus 8 nepugepuyeckux apmepusix u BeHax u, no-8udumomy,
oaxke B8 ne2oyHol apmepuu, nockoneKy uzBecmHo, ymo St. Hales 8nepBoie usmepun memnepa-
mypy «kpoBu 8 neakux». LomxHo 6bi10 npolimu okono 100 nem, ymobel 3kcnepumeHm St.
Hales Hawen npumeneHue 8 npakmuyeckol MeoduuuHe.

J.L. Poiseuille 8 1828 200y 0ns npsmozo usmepeHus 0aBnerHus 8 apmepuu xuBomHo20
npumeHun pmymHusili moHomemp, a C.Ludwig, coeduHuB e2o ¢ 08uxywumcs 6apabaHom, Bnep-
Boie 3anucan nynecupyrowyro KpuByro apmepuansHozo daBneHus (cuemozpammy). lNpubop
6611 aBmopom HasBaH Kumozpagom u 8 meyeHue MHORUX NOCNEOYIOWLUX €M CYXKUI OCHOB-
HbIM cpedcmBom Ona peaucmpayuu pasaudHelx ¢usuonoauyeckux npouyeccoB. C amozo Bpe-
mMeHU bepym Ha4asno cghuemozpaguyeckue MemoOdsl pe2ucmpayuu 2eMoOUHAMUKU.

PasnuyaioT aBa nokasarens apTepuanbHOro AaBieHus:

Cucronunyeckoe (BepxHee) aptepuanbHoe aaenexue (CI1) — 310 ypoBeHb AaBneHWs KpoBu
B MOMEHT MaKCMMaJslbHOro COKpaLLEeHUs cepALa, XapaKTep13yeT COCTOsiHWE MUOKapaa JIeBOro
enypouka v pasHsaetca 100— 120 mm pr.cT.

[unactonuyeckoe (HU>xHee) apTepuanbHoe aaenenue ([[) — 3to ypoBeHb AaBneHUs KPOBU
B MOMEHT MaKCMMasibHOro paccnabneHus cepaua, XxapaktepusyeT cTeneHb TOHyca apTepyarb-
HbIX CTEHOK U paBHsaeTcs 50—80 mm pr.cT.

KpoBsiHoe naBneHve — faBneHue, KOTOPOE KPOBb OKa3blBAeT Ha CTEHKU KPOBEHOCHbBIX CO-
CyZOB, UM MpPEBbILIEHWE AABNEHNUS KMOKOCTU B KDOBEHOCHOM cUCTEME Hag atMocdepHbIM. Bbi-
LensoT cnepyowme BUabl KPOBSHOMO AAB/IEHWUA: BHYTPUCEPAEYHOE, KanuiapHoe, BEHO3HOE.

ApTepuanbHoe AaBneHue 3MepseTcs B MUIIMMETPAx PTYTHOrO CTonba, COKPALLEHHO MM
pT.CT. 3Ha4YeHMe BeNnyUuHbl apTepuanbHoro gaeneHus 120/80 o3HavaeT, 4TO BeIMYMHA CU-
cTonu4yeckoro aaeneHuns paeHa 120 Mmm pr.cT., @ BeiMYMHA AUACTONIMYECKOrO apTePUaNIbHOrO
faeneHus pasHa 80 MM pT.cT. Pa3HOCTb MeXay BEe/IMYMHAMU CUCTONTMYECKOrO U AnacTosimye-
CKOro JaB/ieHWI HasbiBaeTca nynbcoBbiM aaBneHvem (M). OHo nokasbiBaeT, HACKOJIbKO CU-
CTONMYEeCKoe JaB/ieHWe MPEBbILIAET ANACTONIMYECKOE, YTO HEOOXOANMO AN OTKPLITUSA NOy-
JIYHHOrO KfanaHa aopTtbl BO BpeMs cuctonbl. B Hopme nynbcoBoe pfaBneHue paBHO
35—55 mm pr.cT.
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BennunHa KpoBAHOro AaBfeHUs 3aBUCUT OT TPEX OCHOBHbIX (haKTOPOB:

* 4acTOTbl U CUJIbl CEPAEYHbIX COKPALLEHWI;

* BE/MYMHbI NepudepUYecKoro ConpoTUBEHHS, T. €. TOHyCa CTEHOK COCYAOB, [MaBHbIM 06-

pa3oM, apTepuos U BEHYN;

* obbemMa LMPKYIMPYIOLLEN KPOBMU.

ApTepuanbHoe AaB/ieHWe 300POBOro YesioBeKa ABNSAETCA BEIMUYMHOW AOBOJIbHO MOCTOSH-
HOM, OAHAKO OHO BCerga noapepraeTca HebonbwKM KonebaHWAM B 3aBUCMMOCTH OT a3 aes-
TeNbHOCTM cepaua v AbixaHusa. Kposonotepu BeayT K CHUXKEHMWIO KPOBSHOTO AaBfIeHUS, a nepe-
nueaHue 60bLIOro KONMYEeCTBa KPOBM MOBbLILLAET apTepuanbHoe aaeneHune. Benvunna naene-
HUS 3aBMCUT OT Bo3pacTa. Y AeTer apTepuasibHOe AAB/eHWE HUXKE, YEM Y B3POC/bIX, MOTOMY
YTO CTEHKM cocynos 6onee 31acTUYHbI.

ApTepuanbHoe AaBneHue MOXXHO U3MepUTb C MoMoLLbto Npubopa churmomaHometpa (To-
HOMeTpa).

CoBpeMeHHble LMdpOoBbIE MONYaBTOMAaTUYECKME TOHOMETPbI MO3BOJISAIOT OrPaHUYMUTLCS
TOMIbKO HabopoMm AasrieHus (40 3BYKOBOrO CUrHasna), AanbHenlmnii cbpoc AasneHus, peructpa-
LMIO CUCTONIMYECKOrO M AMACTONIMYECKOrO AABNEHWUA, MHOMAA — MNynbca U apuTMuM, npubop
NMPOBOAMT CaM.

ABTOMaTMYECKME TOHOMETPbI CaMM 3aKauyuBaloT BO34YX B MAHXKETY, MHOMAA OHU MOTYT Bbi-
JaBaTb AaHHble B UM(POBOM BUAE, A1 Nepeaaym Ha KoMmnbioTep WK apyrvue npubopsbl.

NMOMOLLDb YYUTENIO

IT0 UHTEpeCHO:

K. Vierordt ucnonbsosan ccurmorpaduio ana HENPSMOro U3MEPEHUs AaBNEHUA KPOBU
y YenoBeka. B TeueHun nocnepyrowmx net kumorpad Jliogeura MHOrokpaTHoO ycoBep-
weHctBoBasnca. Ha ero 6ase E.J. Marey B 1876 r. usrotoeun nnetusmorpad, KOTOpbIi
NMO3BOJIAANI HEMPAMbBIM METOLOM ONpefeNaTb CUCTONIMYECKOE U ANACTONMYECKOe apTepu-
anbHoe paeneHue. B nocnencTtemm aToT MeTOA NOMYYUN Ha3BaHUE OCLUIITIOMETPUYECKO-
ro.

G. Gartner B 1899 rogy cospan crneaytollee NoKosieHWe annapara ans HEMHBA3UBHOMO
M3MepeHUsa apTepuanbHOro AAB/IEHUS U Ha3Basl ero TOHOMETPOM. TpeMs rogamu paHb-
we 15 nekabps 1896 r. 8 TypuHckown rasete «GazzettamedicadiTorino» 6bina ony6aunko-
BaHa ctatba «Unnuovosfigmomanometro», B kotopoi aBstop S. Riva-Rocci onucan
OPUrMHaNbHBIM METoA, HENpPsSIMOro U3MepeHUs apTepuanbHOro AB/IEHUS C MOMOLLbIO
pTyTHOro churMmomMaHoMeTpa cBoen KoHcTpykuun. Meton Pusa-Pouun 6bin npegensbHo
npocT. B BenocunegHyto LWKHY, ONOSCbIBAIOLLYIO BEPXHIOK TPETb Meya U COeAUHEHHYIO
C PTYTHbIM chpUrMOMaHOMETPOM, PE3UHOBOW rpyLUen, HarHeTanca Bo3ayx. Mukcuposa-
NOCb AaBneHue, NpU KOTOPOM MpeKpallanack nynbcauums, YTO COOTBETCTBOBAIO CUCTO-
NIMYECKOMY AaBneHUIo. 3aTeM U3 LWWKWHbI AABNIEHUE NOCTENEHHO CTpaBanBanocsk. lepsbie
NosIBNEHUSA MyNbCalMM COOTBETCTBOBANIM AUACTONIMHECKOMY JaB/ieHUio. Y3Kas LMHa co-
34aBana MHOro Heyao6CTB M HepeaKo U3Bpallana pesynbrarbl MCCefoBaHUSA.
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Puc.22. MNneTtusmorpad — annapar a4ns rpacdryeckoro onpeseneHus konebaHuni obbéma
Pa3/IMYHbIX YJIEHOB Tesla B 3aBUCMMOCTU [MaBHbIM 06Pa3oM OT CTEMEHM UX KPOBEHAMOHEHUS:
1 — umnuHap; 2 — pesvHoBas MaHeTKa; 3 — Tpybka ans coeguHeHus ByTbiav ¢ npubopom;
4 — Tpyb6Ka ans coeguHeHusa npubopa c Kancynon Mapesi; 5 — 6yTbiib ans Bogpl; 6 — H6apa-

6aH kumorpada.
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Puc.23. lLiunnoHe Puea-Pouuu (1863-1937)

Cnepytowmii BeCcbMa BaXkKHbIM 3Tan B pa3BUTUX METOAOB U3MEpPEeHUs apTepuanbHOro Aaene-
Hus otHocutcs K 1905 roay. BoeHHbiit Bpau m3 C.-letepbypra H.C. Kopotkos, ucnonb3ys
ccpurmomaHomeTp Pusa-Pouun, npepnoxkun ayckynbTaTUBHbIM MeTOL OMNpeneneHus YpPOBHS
CUCTO/IMYECKOrO U AMacToNMyecKoro faeneHusi. Meton ocHoBaH Ha BbIC/YLUMBAHWM LUYMOB,
BO3HMKAIOLMX MPU NOCTENEHHOM CTPAB/IMBAHUKU BO3A4yXa M3 pasfyTon MaHxeTbl. [laBneHue B
MaHxeTe, 3achMKCMPOBAHHOE MpU NOSIB/IEHWE NEPBOTO LyMa, COOTBETCTBOBA/IO CUCTONIMYECKO-
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My OaB/1€HUo, naBneHue, 3aCbVIKCVIpOBaHHoe npu npekpaweHnn lymos — AnactoiM4eCKomMy
AaB/eHUIo.

MGHERR SET6EHR Meton KopoTkoea
ONAa MaMepeHnAa
KpoBAHOMD gaBneHWA

Marsustn

Marsemin  Mnguo

wils wami pr. o7 deansaue Kpogs B NNeuEEod BpTapmmM

 CraTanmitaRod Tl neensg i BAHSEET £
0 15ulﬂ,ﬂi.l1-ﬂﬂuﬂ' a
15 136 ¢ - I,:..__|:|.|,|-.-_..I-
i 1':':' I' |.'|'| '?I"‘-:-._II ||I. 11
T | RATRIArS- =00 0T RVRTY
01 ol Qwecrorecxoe X
TN
Amynu KOPOTRORA e L IEER
R i

Puc.24. I3mepeHue aptepuanbHoro aaeneHua metogom H.C. KopoTkoBa

Meton H.C. Kopotkoea v B HacTosiee Bpems, cnycta 100 net, sBnseTcs OCHOBHbIM MeTO-
[IOM onpepeneHna apTepruanbHOro AABNEHUA B KIIMHUYECKON MeaMUMHE, LUIMPOKO MCNosb3ye-
MbIM BO BCEX CTpaHaxX.

MeToanka namepeHua apTepuanbHoro gaeneHus no metogy Kopotkosa

1. MNpuaatb nauneHTy yaobHoe nosoxeHue, cuas unu nexa. MNepen nsmMepeHnem naumeHt
LLO/HKEH OTAOXHYTb B CUASAYEM WU JIeXKAYeM NMOSIOXKEHUU B TEHEHUU HECKOJIbKUX MUHYT.

2. lMonoxuTb pyKy nauueHTa B pa3orHyTOM MOJIOXKEHWUU NALOHbIO BBEPX, MOAJOXKMB BaSIUK
nop, IOKOTb.

3. Hanoxutb MaHXeTKy TOHOMeTpa Ha 06/IOKeHHOe MJieYo nauueHta Ha 2—3 CM Bbille
NOKTEBOro cruba TaK, 4tobbl Mexay Humu npoxoaun 1 naneu. MNpumeuaHue: ogexaa He QOMK-
Ha CAAB/IMBATbL MJIEYO BbllLE MAHXKETKM.

4. TpybKu MaHKeTKM obpaLleHbl BHU3.

5. CoegnHUTb MaHOMETP C MaHXXEeTKOM,

6. MNpoBepnTb NONOXKEHUE CTPENKM MAaHOMETPa OTHOCUTENIbHO «0»-1 OTMETKM LIKasbl.

7. Onpepenutb NanbLamu NysbCaLMio B JIOKTEBOW AMKE, NMPUNOXKWUTb Ha 3TO MeCcTo (hoHeH-
ZocKon.

8. 3aKpbiTb BEHTWNb FPYLUM, HArpeTb BO34YX B MAHXKETKY 4O MCYE3HOBEHWS NynbCauuu B
nokrteeon aptepun +20—30 MM pT. cT. (T. €. HeCKONbKO Bbilwe npegnonaraemoro A/l).

9. OTKpbITb BEHTU/Ib, MELJIEHHO BbIMyCKaTb BO34YX, BbIC/yLLUMBASA TOHbI, CI€AMTb 3a NoKasa-
HUAMW MaHOMeTpa.

10. OT™MeTuTb UMbpPY NOSBNEHUSA NEPBOrO yaapa nynbCOBOW BOJIHbI, COOTBETCTBYIOLLYIO CHU-
ctonuyeckomy All.
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BUOJIOIUA

11. «OTMeTUTb» UcYe3HOBEHME TOHOB, YTO COOTBETCTBYET AnacTtonudeckomy All. MNpumeya-
HWe: BO3MOYKHO OC/IOXXHEHWE TOHOB, YTO TOXE COOTBETCTBYET Auactonuyeckomy All.

12. BbinyCcTUTb BECb BO3AYX M3 MAaHXXETKU.
13. MoBTOPUTL NpOLEAYPY YEPES 5 MUHYT.

NMOMOLLDb YYUTENIO

ITO UHTEpEeCHO:

MoBbiweHne paenexHus Ha kaxkaple 10 MM pT. CT. yBeNMUMBAET PUCK Pa3BUTUA CepaeY-
HO-cocyaucTbix 3abonesanuii Ha 30%. Y niopert ¢ NOBbILEHHbIM AABNEHWEM B 7 pas
yauie pasBMBAIOTCA HAPYLUEHMS MO3rOBOro KpoBooOpalueHus (MHCynbTbl), B 4 pasa
yaule — uwemuyeckas 6onesHb cepaua, B 2 pasa yalle MoparkeHWe COCYAOB HOT.
MMeHHO C W3MepeHWs apTepuanbHOro [AaBfeHUMs HeoOXOAMMO HauuHaTb MOWCK
MPUYKMHBI TAKUX YacCTbIX MPOSBIEHWUI AUCKOMdOPTa, Kak rososHasa 6onb, cnaboctb, ro-
NOBOKpY>KeHWe. Bo MHOrMX cnydasix 3a gaBneHneM HeoOXoLMM MOCTOSIHHbIM KOHTPO/Ib,
W U3MepeHUs cnepyeT NPOBOAUTb MO HECKOJIbKY pa3 B AeHb.
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Puc. 25. [pacdurk M3MEHEHUA KPOBSHOIO AaB/IEHWUS C BO3PACTOM
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Puc. 26. Knaccudurkauma noebilleHHOro AasneHuns (aptepuansHon runepteHsuu (Al))
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ApTtepuanbHas runepteH3ns — CTOMKOe MNoBbilleHWe apTepuanbHoro aaenenus ot 140,/90
MM PT. CT. 1 BblLLeE.

ApTepuanbHas runoToH3us — CTOMKOE WM PErynsipHOe NOHWXEeHWE apmepuasibHO20 AaB-
nexus Huxke 100/60 mm. pr. cT.

JNa6oparopHas pabora Ne1

«HN3mepeHue apmepuansHo20 daBneHus npu nomowu yugppoBoii nabopamopuu
Releon Litex.

Llene pabomel : [poBecTn U3mMepeHUs KPOBSHOTO AaBEHUS.

3adayu:

1. U3yuntb rpacmk MamMepeHns KpOBSHOIO AaBlEHUS.

2. OnpepenvTb 3Ha4YeHWEe CUCTONIMYECKOTO U AUACTONIMYECKOTO AABEHUS.

Mamepuanes! u 06opydoBaHue: undposas naboparopus Releon Lite, (natumk aprepuasb-
HOrO [aB/fIEHNSs) MaHXXeTKa C rpyLllen ANna HarHeTaHUs BO3ayxa.

MnaHwWweT nan nepcoHasbHbI KOMMbIOTEP C MPOrpaMMHbIM 0becneyeHmeM.

TexHuka 6e3zonacHocmu:

1. Nepep Hayanom paboTbl ocBoboauTe paboyee MECTO OT NOCTOPOHHMX NPEAMETOB.

2. TOYHO BbINOHAET yKa3aHUsa yuuTens 6uonorum npu pabote C 3NeKTPOHHbLIM 0bopyLoBa-
HWEM B OTHOLLEHWUM COBMIOAEHNUA NOpALKA AEUCTBUN.

3. MNpuctynatb kK pabote TobKO TOrAa, KOraa ydeHue ybeaunncs B McnpasHoOCTM obopynoBa-
HUA.

4. Yyawmiica He 6epéT 6e3 paspeLueHus yuutens 6Monorum MMKpocKon, npenaparbl U apy-
roe obopynoBaHue C Apyrux pabounx MecT, He BCTAET ¢ paboyero Mecta U He XOAMT Mo Kabu-
HeTy BO BPEMS 3KCMEPUMEHTA.

5. Mo okoHuYaHMK paboTbl yHEHWUK MPUBOAMT CBOE paboyee MeCTo B NOPALOK.

lMopsadok npoBedeHusa 3kcnepumeHma:

1. Hanoxxute maHxeTty Ha nneyo. [pefBapuTeNnbHO CHUMUTE NNOTHYIO OAEXKAY.

2. Bcrasbte BO3ayLWHYlO TPYOKYy B BO3AywHOoe rHesmo npubopa (matyvMk aprepuanbHOro
nasneHusa Releon Lite.

3. MpocyHbTe pyKy B MaH»KeTy.

4. CapgbTe NpsAMO, PyKy pacrosioK1Te Ha CToJe,MaHXeTa A0/KHA ObiTb pacrosioXeHa Ha
ypOBHe cepaua.

5. 3anyctute nporpammy Releon Lite.

6. Haxkmute Ha kHomnKy «CrapT».

1. HarHeTalTe BO34yx B MaHXeTKy AO MOMEHTa, KOrga Ha JIeBOM MaHenn nporpaMmbl He
NOSBUTBCS HAAMUCH «AOCTAaTOYHO HAKaYaHO» WM MPO3BYYUT CUTrHAI.

8. MnaBHo cnyckainTe BO3AyX, OTKPbIB BUHT.

9. Ha neBol naHenun nporpaMmbl AoSIKHA NOABUTCSA MHOPMaLMSA O AAB/IEHUU U MyfbCe., a
B LEeHTpe —rpaduK.

NHTepBan BpeMeHU Mexay M3MepeHUsIMU apTepuasibHOro AAB/IEHMSA 3aBWUCUT OT MOCTaB-
NEHHbIX 3afa4, BO3pacTa nauueHTa, HalmMumsa apuTtMmUu U apyrux akTopos.

Mpn Heo6Xx0AMMOCTH BbINONHEHUS CEPUM U3 2— 3 NOBTOPHBLIX M3MEPEHUI MHTEPBAN BpEME-
HW MeXXAy HUMW OO/KEeH cocTaenAtb He MeHee 15 cekyHa. B atom cnyyae peructpupyertcs
CpenHsAs BENMYUHA STUX U3MEPEHUM.

PasHuua B paBneHnn Ha pyKax MoXeT ObiTb BECbMa CYyLL,ECTBEHHOMW, MO3TOMY PEKOMEH-
AyeTcs MpOBOAUTb M3MepeHWe Ha pyKe C Oosiee BbICOKMMW 3HAYEHUSIMU apTepuasibHOro
LaBneHus.
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3acdumKcrMpoBaTb pesynbTaTbl UCCIeAOBaHUS B MPOTOKO:

MNMokasarennb Pesynbrar
ca
an
no
Hopma C/[] (no dhopmynam)

Hopma A1, (no hopmynam)

C/L (cuctonunueckre gaBneHWe) — nokasartesb BeIMYMHbI MaKCUMasibHOro apTepuanbHOro
[aBneHus;

LA (anactonuuyeckoe gasneHuMe) — rnokasaresib BEIMYUHbI MUHMMAJIbHOTO apTepPUanbHOMo
JaBeHus;

MO —nynbcoBoe faBneHue.

BenununHy nynbcoBoro faefeHUs pacCUMTLIBAOT, BblYMTAs M3 BEJIMYMHbI CUCTONIMHYECKOTO
JaB/IEHUA BeIMYMHY AMACTOSIMYECKOTO.

[ns onpepeneHva [OMKHOW WHOMBUAYaANbHOW HOPMblI apTepuanbHOroO LABJEHUS MOTryT
ObITb MCMONb30BaHbI CiedyloLine 3aBUCUMOCTH:

Y myxkumi — CA =109+ 0,5X+ 0,1y, A0=74+0,1X+0,15Y
Y »xeHwuH — CA=102+0,7X+0,15Y, AA=78+0,17X+0,15Y
roe X — BO3pacT, roga. Y — macca Tena, Kr.

AL

Bob18006b1:

Cdopmynupyiite BbiBOABI MO BONpPOCaM.

1. Y70 TaKoe apTepuanbHoe aaeneHue?

2. B yeM cywHOCTb METOOAMKM M3MepeHUa apTepuasnbHoro aaeneHus no metopy Ko-
poTkoBa?

3. YTo Takoe nynbcoBoe faBneHue?

JNlaboparopHas pabora Ne 2

«®yHKUMOHaNbHbIE NPOObI HA PEaKTUBHOCTb CEPAEYHO- COCYAUCTON CUCTEMbBI»

TeopeTtnyeckas 4acTb
CHHXpOHHasa pervctpaums pasnuyHbiX BHeWHUX nposeneHunn geatensHoctn CCC (cepaeu-
HO COCYAMCTOM CUCTEMbI) NPWU MPOBEAEHUWU PAa3fIMUHbIX (YHKLMOHaNbHLIX NpPob pacwupset
JMarHoCTUYECKME BO3MOXHOCTU B aHanm3e paboTbl 3TOM BayKHOW CUCTEMbI opraHu3ma. Peak-
LMW reMOAMHAMUKK Ha (DYHKLMOHA/IbHbIE HArpy3KW MOXHO pa3fesinTb Ha TPU OCHOBHbIE TUNa:
* afleKBaTHbIM C yMepeHHbIM yuyauieHueM nynbca He 6onee 50 % K MCXOQHOMY YPOBHIO,
ysenuyennem cuctonmndeckoro ALl no 30 % npw HesHaumTesbHbIX KoebaHuax auacro-
nnyeckoro AJl u BocctaHoBieHMEM B TeyeHMe 3—5 MuH;
* HeadeKBaTHbIM C Ype3MepHbIM yBeNMyYeHWeM nokasatenen nynbca v ALl 1M 3amepixkon
BOCCTaHOB/IeHUs1 Bonee NATU MUHYT;
* MapafoKCasbHbIA TUM peakuMu, He COOTBETCTBYIOLLMI SHEPreTUYEeCKUM NOoTpebHOCTAM, C
konebaHuamu nokasateneit meHee 10 % K UCXOAHOMY YPOBHIO.
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lMpakTnyeckasa 4yacTtb

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

Mamepuanel u o6opydoBarue: umdposas naboparopusa Relab (patuvk apTepuanbHOro
JAB/IeHMA) MaHXKeTKa C rpyLuen ans HarHeTaHWs Bo3gyxa.

MnaHweT MM nepcoHasbHbI KOMMbIOTEP C MPOrpaMMHbIM obecneyeHneMm.

TexHuka 6e3onacHocmu ( CMOTPeTb MHCTPYKUMA B paboTte N 1)

lMopadok npoBedeHus 3kcnepuMeHma:

1. Nposectn nsamepenne ALl u YCC B nokoe v nocne dusnyeckon Harpysku (20 npucepa-
Hua 3a 30 cekyHa) ¢ uHTepBanoMm B 1 MUHYTY.

2. Hanoxwute maHxeTy Ha nneyo. [peaBapuTeNlbHO CHUMUTE MJIOTHYIO OAEXAY.

3. Bcrasbre BO3aylWwHYylo TPYOKYy B BO3AywHOe rHesmo npubopa (matyvMk aprepuanbHOro
naeneHus Relab).

4. MNpocyHbTe pyKy B MaH»eTy.

5. Capbte npsAMO, pyKy pacnosioxXuTe Ha CToJie, MaHXeTa AO0/KHA HAaXOAMTbCA Ha YPOBHE
cepaua.

6. 3anyctute nporpammy Relab v HaKMUTe Ha KHOMKY CTapT

1. HarHeTalte BO3ayx B MaH)KeTKy AO MOMEHTa, KOr4a Ha JIeBOM NaHenn nporpamMmbl He
NOSBUTBCS HAAMUCH «AOCTAaTOYHO HAKAYaHO» WU MPO3BYYUT CUTrHAI.

8. MnaBHoO cnyckarTe BO3AyX, OTKPbIB BUHT.

9. Ha neBo¥ naHenu nporpaMMmsl AO/MKHA NOSBUTCA MH(OPMALMA O AABJEHUA U MySbCe.

10. 3acunkcupoBaTtb pesynbratbl UCCEAOBAHUSA B NMPOTOKOJ.

11. Coenatb BbiBOS.

MpoTokon BbiNOMHEHUS paboTbl

CocTtosaHue AL YyCcC
B nokoe YCCt ......
Mocne 20 npucepaHui ycea.......

Ins oueHkun TpeHnpoeaHHocT CCC K BbiNoONHEHUIO (hU3MYECKOW Harpy3KkM MOryT UCMOJSib-
30BaTbCA Takue NoKasarenu, Kak koadduumeHT eBbiHocaneocTy (KB)

KB = (HCC / na)-10

* 1 nokasarenb Kadectea peakuuu (MKP):

NnKP=(Ng2 —na1/(4CC2 — 4CCi),

* roe

NA1 v 4YCC1 — nynbcoBoe paBneHWe v NynbC 4O HArpysKu;

NA2 v YCC2 — nynbcoBoe aaeneHue v NynbC NOC/e HarpysKu.

MpoTokon BbiNONHEHUS PabOoTbI

Pesynetatbl uccnepgoarma CCC Ha yHKLUMOHANbHYIO peaKTUBHOCTb

Bpemsa otabixa, MMH
Mokasarenu Ucxonnvie 20 npucepaHuii 15 cek 6er 3-x MuH Ber
AaHHble
1 2 3 1 2 3 4 1 2 3 4
4yccC
ALl makc
Al MUH
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JlabopamopHasa paboma Ne 3.

UzmepeHue apmepuanbHo20 0aBneHus. OnpedenieHue cucmMosIU4€CKO20
U MUHYMHO20 06vemo8 kpoBu pacyemHbiMm MemooOom

TeopeTtnyeckas 4acTb

Mpy KaykooM COKpalleHWM cepaua B apTepuu BbibpacbiBaeTcs onpeaeneHHOe KOMYecTBo
KPOBM, KOTOPOE Ha3blBalOT CUCTOSIMYECKUM UK yaapHbIM obbemom kposu (COK nnu YOK).

Cepaue, BbiOpacbiBas KpOBb B a0PTY M NIEFOYHYIO apTEPUIO BO BPEMSA CUCTOJbI, CO34AET B
HUX OaB/ieHWe, HeobxoaMMoe AN NPOABUMKEHUS KPOBM MO BCeMy cocyauctomy pycny. Ceo-
604HOMY NMepeaBUKEHMIO KPOBM MO COCYAaM MpenaTcTBYeT pag hakTopoB: CONpPoTUBEHHE ne-
prUdepUYECKNX COCYA0B, TPEHUE YACTUL, KPOBU O CTEHKU COCYAOB.

BenuunHa KpoBsiHOro AaBneHWs 3aBUCUT MaBHbIM 0OPa3OM OT CUCTO/MYECKoro obbema
KPOBM M auameTpa cocynos. B cBolo ouepenb cuctonuuecknii 06beM KpOBM 3aBUCUT OT CHUIIbI
COKpaLLLeHWUI cepaua: Yem CubHee CoKpalleHue, TeM bosblue 06beM BbIOpacbiBAEMON KPOBU.
MoatoMy paeneHue B aptepusx Oyoer TeM Bbille, YEM CUJIbHEE COKpaLLEeHUe cepaua.

KpoBsHoe paBneHMe HeoOMHAKOBO B pasHblX YydyacTkax cocyauctoro pycna. Camas
6osbllasn BesMYMHaA KPOBSAHOMO AAB/IEHWUA B a0PTE, HECKO/IbKO MEHbLIe — B KPYMHbIX apTepu-
Ax. KpoBsiHoe aaBneHue no mepe yaaneHWs COCyAoOB OT cepAua NoCTeNeHHO CHUXKAeTCA: ero
BE/IMYMHA TEM MeHbLUE, YeM Jasiblle COCyA OT apTepuanbHOro OTaena cepaua u 4em bnunxe oH
K BEHO3HOMY. B nosnbix BeHax OHO MHOrAA CTAaHOBUTCS AaXKe HUXKe aTMoCcthepHOro.

[laBneHve B apTepusax HEOAMHAKOBO B pasfiMuHbIX ha3ax ceppedHoro uukna. OHo Hawu-
6osiblee BO BPEMS CUCTOJbl M Ha3blBAETCA CUCTOSIMYECKUM MM MaKCUMasbHbIM aaBneHuem. B
COCTOSIHUM MOKOS y B3POC/IOrO YesioBeKa CUCTOIMYECKOE AABJIEHUE B MIEYEBOM apTepuv B
cpenHeMm coctaenset 120 mm pt. c1. Bo BpeMa guactonsbl faeneHve KpoBM HaMMeEHbLLEE, OHO
Ha3blBaeTCsA AMACTONIMYECKMM MM MMHUMaJIbHLIM AaBneHveM. B cpeaHem B nneyeBol aptepuu
oHo cocTaenset 70 MM, pT. CT.

PasHuua Mexay CUCTONMYECKMM U AUACTOSIMYECKMM AAB/IEHUEM MOJTyYMa Ha3BaHWe Mynb-
coBoro gaeneHusa. OHO ABNAeTCA BaXKHbIM MokasartesieM (PyHKLMOHANbHOrO COCTOSIHWUA Cep-
[Ee4YHO-COCYANCTOM CUCTEMBI.

Y YyenoBeka MOXHO OMNpenAennTb BEMYUHY CUCTOSIMYECKOrO U AMACTOSIMYECKOTO AABEHUS
mMeTtogoM KopoTkoBa npu mMoMoln PTYyTHOrO MM MNPYKUMHHOrO MaHoMmeTpa SMbo MCnonb3ys
umdposble nabopatopuu. (oatunk gaeneHusa) 3Has senuunHy cuctonmyeckoro (CL), amacro-
nuyeckoro (A4) v nynbcoeoro (M4)nasnexHusa kposu, YHCC, mMoxHO no cdopmyne paccuutarb
BEJIMYMHY CUCTONIMHECKOrO (B M/1) U MUHYTHOTO (B /1) 06bEMOB KPOBM Y YeNioBeKa.

LLInpokoe npumeHeHune nonyuuna copmyna Crappa:

CO=[(100+0,5xMa)— (0,6 x40)] — 0,6 xB,

roe CO — cucronunyeckuit obvém; ML — nynbcosoe paenenue; [l — anactonmyeckoe nae-
nexuve; B — Bospact ucnbityemoro.

YcTtaHoBneHo, 4to pacuyéTtHble BennynHbl CO, nonyyeHHble C NOMOLLbIO 3TOM (hOpMYJibl, XO-
pOLUO COBNagaloT C AaHHbIMU, NOJTYYEHHBIMU KNACCUYECKUMU METO4AMM.

MWHYTHbIM O6BEM KPOBM paccUMTbIBAETCA MO hopMmysie:

MOK = CO x 4CC,

rae MOK — MuHyTHbIN 06béM Kposu; CO — cucronumueckuit obbvem; YCC — vacTora cepaeu-
HbIX COKpPaLLEHMUH.
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lMpakTnyeckasa 4yacTtb

Llene pabomei: paccuntatb MUHYTHbIW U CUCTONIMHECKUIA OOBEM KPOBM MO YacToTe Cepaey-
HbIX COKpaLLEeHWUH.

O6vexkm uccnedoBaHuli: Henosek.

O6opydoBanue: undposas naboparopus, AaTHNK apTEPUATIBHOMO AABEHMS.

TexHuka 6e3onacHocmu (MHCTpyKuma B pabote Ne1).

lNopsdok npoBedeHusa 3KcnepumeHma:

1. O3HakoMbTeCh C YCTpOMCTBOM Npubopa, NpUMeHAEMOro 45l U3MEPEHNUA KPOBSHOMO AaB-
NeHus.

2. O6HaxuTe nesyto pyKy ucnbityemoro. ObepHuTE MaHKeTY MJOTHO BOKPYr CepeamHbl re-
Ya MCMbITYEMOrO TaK, YTOObl ee HMXKHWUI Kpar Haxoauncs Ha 2,5—3 cM Bbile floKkTeBoro cruba.

3. K MaHXeTKe nogknoynte fatymK apTepuanbHOro AaBineHus

4. Bkniouute Ha K nnv nnaHwete nporpamMmy Ans U3MepPEHUs apTepUasibHOrO AABNEHUS U
3anycTuTe ee.

5. HarHetaliTe BO34yx B MaHXKeTy [0 TeX Mop, NoKa Ha JIeBOM MoJie 3KpaHa He MosiIBUTbCS
3anucb «JlocTatoyHO» UK NPO3BYYUT 3BYKOBOM CUIrHa.

Mokazarenu B Hopme Y ucnbityemoro
YCC, ya./MuH 60—80
Cucronuyeckoe gasneHue, 90—130
MM PT.CT.
Hdunactonnyeckoe nasneHue, 60—85
MM PT.CT.

I'Iynbcosoe AassieHne, MM pPT.CT.

Cuctonunyeckuin o6bem, Mn 70—80

MuHyTHbIN 06bEM KPOBH, N 4,24—5,3

6. MepneHHo BbiNycTUTe BO34YyX U3 MaHxeTbl. CHUXKasA faBneHue B MaHXeTe, BHUMATENIbHO
cnepuTe 3a AaHHbIMKU Ha 3KpaHe.

1. MNoABUTbCS BENMYMHA MAKCUMMAsIbHOTO (CUCTONMYECKOro) AABNEHUSA, T.€. B 3TOT MOMEHT
TONbKO BO BPEMSI CUCTOJIbl KPOBb NPOTAJIKUBAETCA Yepe3 CAABMEHHbIN Y4acTOK cocyfa U MUHU-
ManbHOe (AMacTonMyecKoe) AaBneHue.

8. OnpenenuTte CUCTONMYECKUI M MUHYTHbIM OObEMbI KPOBM pacyeTHbIMW MeToaamu Mo
dbopmyne Crappa.

PexkomeHOayuu Kk ogpopmneHuro pezynemamoB pabomel: nonyyeHHble AaHHble 3aHe-
cute B Tabnuuy.

Bo1800dbl u obcyxdeHue pesynomamoB pabomel: CpaBHWTE MONYyYEHHbIE Pe3ynbrartbl C
HOpMasibHbIMU BenMYMHaMK. OBbACHUTE NPOUCXOXKAEHWE CUCTONIMYECKOrO U auactonmyeckoro ALl
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JlaboparopHas pa6ora Ne 4.

«OnpepeneHne MUHYTHOro 06bEMa KPOBOOOpaLLEHMA KOCBEHHBIM METOA0M
B NOKoe U nocsie pUusn4ecKou HarpysKku»

Llene pabomei: O3HakoMutbCs ¢ MeToaukon onpeaenerns MOK

TeopeTtuyeckas yacTb

MuHyTHbIM 06bEM KpoBoobpalueHus (MOK) saensetcs ogHWMM M3 MaBHbIX MOKasaresieH
(hyHKUMKU cepaedHo-cocyancTon cuctembl. Metoabl onpeaenerma MOK moryT 6biTh pasaesneHbl
Ha npsmble (Duka, Nponnbmana. Crioapta-famMunsToHa, TEPMOAUMIIOLMM U NP.) U HENpsiMble
(Crappa, ccurmorpadmueckuit, bannmcrorpaduyeckmn).

Bonblwoe pacnpoctpaHeHue nonyunn metop Crappa (1954). 3tor matemarvyeckuii meTop,
onpenenenna MOK 3akntoyaetcs B pacyetax no crneuuasnbHbiM 3MIMpUYecKkuM dopmynam. Y uc-
MbITYEMOro OnpeaensaioT apTepuasnibHoe AaBMeHWE U HacToTy Nynbca (MCnosb3ysa LUMdpPOoBYO Na-
6opatoputo). 3atem no dopmysie onpenenaoT CUCToNNYeckuit (yaapHbii) o6bem kposu (COK):

COK=100+0,5n4—0,6 44— 0,6 B,

roe M — nynbcoBoe naenexHue (MM, pT. CT.);
[0l — nmnactonuyeckoe paenexHue (B MM. pT. CT.);
B — Bo3pacrT (B rogax).

Mocne onpepenexuns cuctonuyeckoro obvema nerko paccuntatb MOK -MuHyTHbIN 06beM
KpoBoobpaLleHus no opmyne:

MOK = CO x 41, rpe Yl — yacToTa nynbca.

Y 3p0posbix nogen BennumHa MOK noaeepykeHa 3HauMUTENbHBIM KOleBAHUAM, CBA3AHHBIM
C NoOJIOM, BO3PaCTOM, BECOM U POCTOM, a TaKXXe C XapaKTePOM [esATe/IbHOCTH.

N3meHeHWe 4acToTbl cepaeyHbIX COKPALLEHWUI U KPOBSIHOTO JABNEHUS NpU hU3NYeCcKon pa-
60Te pa3NUYHOM TAXKECTH.

TexHuka 6e3onacHocmu (MHCTpyKuus B pabote Ne 1),

lMopadok npoBedeHusa 3kchepuMeHma:

1. Mpoeectn namepenune A n YCC B nokoe u nocne dusmyeckon Harpysku (10 n 20 npu-
cepnanus 3a 30 cekyHA) c MHTepBanoM B 1 MUHYTY.

2. Hanoxxute mMaHxeTy Ha nnevo. [penBapuTeNbHO CHUMWTE NMIOTHYIO OLEXAY.

3. Bcrasbre BO3AyWwHYO TPYOKY B BO3AyLIHOE rHe3fo npubopa (paryvk aprepuanbHoro
naenexHus Relab).

4. MNpocyHbTe pyKy B MaH»eTy.

5. Cagbte NpsaMo, pyKy pacnosioXuTe Ha CTO/e, MaHXeTa AO/MKHA HAXOAMTbCA Ha YPOBHE
cepaua.

6. 3anyctute nporpammy Relab v HaKMUTe Ha KHOMKY CTapT.

7. HarHeTalTe BO34yX B MaHXeTKy AO MOMEHTa, KOraa Ha J1eBOM MaHenu nporpammbl He
NOSBUTBLCS HAAMUCH «AOCTAaTOYHO HAKAYaHO».

8. MnaBHO cnyckaiTe BO3ayX, OTKPbIB BUHT.

9. Ha neBo¥ naHenu NnporpamMmmbl AO/MKHA NOABUTCA MHPOPMALMA O ABEHUU U NYSbCE.

10. 3acdukcupoBaTtb pesynbratbl UCCELOBAHMSA B MPOTOKOJ.

11. Coenarb BbiBOA.

PexomeHOayuu no opopmaeHuro npomokosa pabomelr

MonyyeHHble gaHHble 3aHecuTe B Tabnuuy. Coenante 3aknodeHune o6 usmereHun CO u
MOK nocne cdusnyeckom Harpysku. B cnyyvae yenmuenns MOK oTBeTbTe Ha Bonpoc: «3a cyéT
Yero NPOUCXOAMUT BO3pacTaHUe JaHHOro nokasarens nocne 10 npucesanuit u nocne 20».
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MNpoTtokon nabopatopHoi paboThl
«M3mMeHeHWe 4acToTbl cepAeYHbIX COKPALLEHWI M KPOBAHOMO AABIEHUA MpU PU3MYECKOM
paboTte pasIMuyHOM TAXKECTU»

Moka3arenu Mokon Mocne Mocne

10 npucenanui 20 npucepaHui

YacTora cepaeuHbix co KpateHun (HCC)

Cucronumyeckoe AassieHune

|D,l/IaCTOJ'II./I'-IeCKoe
nasiieHune

Hyn bCOBOE OaB/eHne

Cuctonunyecknin obbem Kposu

MuHYTHbI 06beM KPOBM

B ycnosusx ocHoeHoro o6meHa MOK y 3goposbix ntogeH paseH 3,5—5 1 B MuHyTY, npu
3TOM OTKNOHeHUA He npesbiwatoT £ 10% OT 4OMKHOM BeIMUYUHBI MUHYTHOIO 06bEMa KPOBOOO-
pawenusa (OMOK). Y niogei ¢ pasnuyHbiMu 3a6onesaHuamu otknoHeHns MOK B nokoe kak B
Ty, TaK U B APYryl0 CTOPOHY BblpaykeHbl B HObLLIEN CTENEHU, YeM Y 340POBbIX.

Monb3ysacb metogom Crappa, onpeaenuts MOK nocne dusunyeckom Harpysku (20 ry6okux
npucenanui 3a 30 cekyHa) 1 cpaBHuTb ero BennumHy ¢ MOK B nokoe. lNynbc 1 aptepuansHoe
faeneHve onpeaensaTtb Kaxable 30 cekyHa nocne Harpysku U TeyeHue 6-Tv MuHyT. 3atem, pac-
cumtae MOK no nonyuyeHHbIM AaHHbIM, Bbl4epTUTb KpuByto auHamukn MOK nocne Harpysku.
CpenanTe BbIBOA;:

Cdhopmynupyite BbiBOABI.

NMOMOLLDb YYUTENIO

TeMbl MHOMBUAYANIbHOTO NPOEKTa:

«CpaBHeHne MOK y LUKO/IbHUKOB C pa3iMyHbIMK rpynnamMv 340POBbsi».

«3aBrcumoctb MOK y pasHbix BO3pacTHbIX rpynmns.

KonmponoeHeie Bonpocei:

1. Yto Takoe KpoBsHOe faBneHue?

2. [atb onpeneneHuve aptepuanbHoe gaeneHune?

3. Ot yero 3aBUCUT apTepuanbHoe AaBneHne?

4. lMepeuncnutb npubopbl, MO3BOMAIOWME OMPEeaenUTb KpoBsHoe aaeneHue. Yrto
obo3Hauyaet nokasaHue npubopa 120,/90?

5. [latb onpeneneHune cUcTone 1 guacrone.

6. OT yero 3aBUCUT MHTEPBAN BPEMEHU MEXAy U3MEepPeHUAMU apTepuanbHOro Aaese-
HUa?

1. B uem nsmepsetcs gaenenue?

8. YTo 03HauaeT TepMMH AMacToNMYEeCKoe AaBneHune?

9. Kaknum 6onesHam cootsetcTaytoT aasneHus soiwe 140 /90 n Huxe 90 /507

10. Jatb onpepeneHne nynbCoBOM BOJHbI.

11. Yto Takoe CO? MOK?
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3adaHuel:

B opraHusme yenoBeka KpoBb TEYET MO COCYAAM CBA3bIBAET KAXKAbIM OpraH v Kaxkayto KneT-
Ky Tena mexay cobon. OHa pa3HOCHUT nNuUTaTesNibHbIE BELLECTBA, KOTOPbIE MOMyYMIa U3 MULLK B
opraHax nuuieBapeHus. OT NErknx KpoBb AOCTABAAET K KNeTKaM KUC/opoa, a 3abupaer yrne-
KUCNbIW ras, BpeaHble oTpaboTaHHble BewecTBa. OHa noaaepyKMBaeT NOCTOAHHYO TemMnepary-
Py Tena v 3alMLLaeT OpraHn3M OT BpeaHbiX MUKpobos. Cepaue — yAMBUTENbHbIM U HAAEXKHbIN
MOTOP, Hacoc, KOTopbii paboTaeT B TeueHun Bcen xu3nu (oo 100— 150 ner), 6e3 ocTaHOBKM U
«PEeMOHTa» .

BonpocNe1

B yem npuumnHa Takon HEYTOMUMOCTM PaboTOCNOCOBHOCTHM cepaLa U ero Mol ?

Bonpoc Ne 2

CKonbKO NIUTPOB KPOBM MepeKayuMBaeT cepaue Yenoseka 3a 1 yac v 3a 1cyTku, ecnm OHO
COKpalLLaeTcs B cpeaHeM 75 pas B MUH., BbiOpacbiBas Npu KaXKaoM COKPALLEHUNU U3 ABYX XKeNy-
noykos 150cm® kposu?

3adaHue 2:

MpeacraebTe pUTMUUHYtO paboty cepaua 80-neTHero YenoBeka (koTopas npeacraeneHa Ha
cXeMe) U, UCXOAA U3 NPOAO/IKUTENBHOCTU (ha3 cepaeyvyHoro LUuKaa, onpeaenuTte, CKONbKo net
n3 80 y Hero:

1. oTAbIXaNM MblLLbI KeNyaKOB Cepaua;

2. OTAbIXanM MbILLbI Mpeacepani;

3. 6bInK 3aKPbITbI CTBOPYATHIE KaMnaHbl;

4. 6binn 3aKPbITbI NONYNYHHbIE KNanaHbl.

CepneuHbIi Lwen

II-|'_-'|'.".' SupicimiTe Oadel CepoavusolO LACTEa i DanTe i
KADAKTEDHCTHEY

Puc.26. CeppeyHbiii LuKn

3adaHue 3:
Mpu >kape M BONHEHMM KOXKa KpaCcHEET, Ha XON0oA€e U Npu ucnyre — GneaHeer.
Bonpoc: MNouemy?

3adaHue 4:

B n3BecTtHoM onbiTe uTanbsaHcKoro ydeHoro Mocco yenoBeka KnagyT Ha ropy3OHTaNbHYO
nnatopMy OYEHb YYBCTBUTEJIbHbIX BECOB W ypaBHOBewMBaHWiO MX. CTouT ucnbiryemomy
HECKOJIbKO pa3 MoLIeBeUTb MasbLaMM HOT, KaK CTpesika npubopa NoKaskeT, 4To CTOpoHa nnart-
opMbI, rae nexar Horu onycTunacb. A Npu pelleHnn UM CIOXKHOW MaTeMaTUYeCcKoMn 3aaayu
OMNyCTUTCS APYroW KOHew, nnatopMbl Kak Ha PUCYHKe.
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h‘ IIl"lHI-III FRURT QAT N SRR UIRfami e i

Sloromod K OB

Puc.27. Onbit Mocco

Bonpoc:
Kak 1 B 3aBMCMMOCTM OT Yero usmMeHseTca cHabKeHne KpoBbio?

3a0aHus Ha PYHKYUOHAIbHYH 2PAMOMHOCMb

3adaHuel.

Y 3HAYUTENBHOM YacTU MaLMEHTOB C NOBbILWEHHBIM apTepuanbHbIM AABIEHUEM TaKOe CO-
CTOsiHMEe opraHvM3Ma oOyCNoBJEHO U3MEPEHWEM AaBfieHUs Ha npueme y Bpada. OHo paxe
MOMY4YMNIO CreumasbHoe Ha3BaHUe — «runepTeH3us 6enbix XanaTtoB» UM «CUHAPOM 6enbix
xanartoB». [loBblleHWe faBNEHUA B JAHHOM C/ly4ae CBA3bIBAIOT CO CTPECCOM OT NOCeLLeHUs
60/1bHM1LbI, TOFAA KaK M3MepeHre B AOMALLIHUX YCIOBUSAX UK C MOMOLLbIO NEPUOAUYECKOrO
KOHTPONA pasMelLlaeMbiM Ha Tesle aBTOMaTMYeCKUM YCTPOMCTBOM MOKasblBaeT, YTo AaBse-
HWe B HopMme. lNoaBepKEHHOCTb CBA3aHHbIM 3a00MEeBaHMUAM Y TaKMX MaLMEHTOB MeHblUe,
YeM y NOCTOSAHHbIX FMNEPTOHMKOB, HO Bosblue, YeM y obbiuHbIX ntoaen. Ctout nobasuTh,
YTO CylLecTByeT U obpaTHbii (heHOMEH, Tak HasblBaemMas MacCKWpOBaHHas rurnepreHsus,
Korga y yenoBeKa AaBfieHWe NOCTOAHHO MOBbIWEHO, HO MPU GONbHUYHOM M3MEPEHUU NpU-
XOZWT B HOPMY.

Bonpoc 1.

Y10 Takoe MacKMpoBaHHas runepTeHsva?

1. MocToAHHO NOBbILEHHOE apTepuanbHOe AaBEeHHUS.

2. NoBbiWeHHOe faBneHne, a NpU U3MePEeHUU OHO MPUXOLUT B HOPMY.

3. HopmanbHoe apTepuanbHoe aaBneHue, a npy BuAae Bpaya OHO MOBbILIAETCS

4. NMoCTOsHHO NOHWXXEHHOe apTepuanbHOe AaB/eHue.

Bonpoc 2.

Kakve xapakTtepucTuKu OTHOCATCS K TMNEePTOHUN?

1. lNoBblWeHWe KPOBSAHOIO SABMEHMA.

2. NoHWkeHWe KPOBAHOIrO JaB/ieHUe

3. YBenuunBaeTcs NpoCcBeT KPOBEHOCHbBIX COCYZOB.

4. Cy>kaeTcsa NpoCBEeT KPOBEHOCHbIX COCYA0B.

Bonpoc 3.

Kak u3BecTHO pabouee KpOBSHOE AABNEHWE Yy KAXKAOrO YesfioBeKa MHAMBMAYasibHO, HO
cpenHui nokasarens coctaenset 120\ 80ya\ MuH.
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BUOJIOIUA

Ecnu y yenoeseka pabouee pasneHune coctaensetr 120\80, To npu noHwxeHun ByayTt Ha-

6n10aaTbCa CieayloLme NpU3HaKu:

lFonoeHas 6onb Da /Hert
Cnaboctb Ha /Hert
MNoBbileHHas paboTocnocobHOCTL Ha /Het
Ycunenve BHUMaHUA Ha /Het
lNpu3Haku He U3MeHsAOTCA Ha /Het

Bonpoc 4.

Kak “3BecTHO cTpecchl pa3BMBalOT MHOXECTBO 3ab0fieBaHWi, B TOM YWC/IE CBA3AHHbIE U C

NM3MEeHEHNE KPOBAHOIO aaBieHunA.
Haﬁ,u,me 3abonesaHuA CBA3aHHbIE C U3MEHEHUEM AaBneHunAa:

Undapkr Aa /Hert

[MnepToHuA Ha /Het

JHype3 Oa /Het

[MNoToHus Ha /Het

lMnoguHamus Oa /Het
[MnepTteH3us
Bonpoc 5.

Bbl6epVITe NMPU3HAaKKN XapaKTepHbI€ ON1A TaKOro 3abonesaHue Kak rTMNEepPTOHNA:

* NyNbCUpYIOLWWAsA rooBHas 60b;

* TOJIOBOKPY)KEHME;

* MOKpacCHeHWe Nuua;

* MOHWKEHHAA YyTOMNSAEMOCTb;

* NOBbILLEHHAs YTOMNSEMOCTb;

e cnabocTb;

* MenbKaHue MyLLIeK nepep rnasamu;

* OfpllIKa, KOTOpas Npuy Harpy3kax yCU/IMBaeTCs;
* OTeKM;

* MOTAMBOCTb;

* CYXOCTb PYK W HOT;

* OHEMEeHHWe PYK U Hor;

* 60sb 3a rpyavHon;

* HeccoHHMLa;

* pasapaKMTenbHOCTb;

* MOCTOAHHOE YYBCTBO TPEBOrM, 6€CNOKONCTBO.

3a0aHue 2.
CepdeuHo-cocyducmele 3a6oneBanus

Y KypunblUMKOB MOC/E KaXkAOW BbIKYPeHHOM curapetbl Habntofaetcs Cy)KeHwe COCynos,
anaweecs 30 MuHyT. [TO3TOMY y cMCTEMATMYECKM KYPALLErO YesloBeKa COCyAbl MoYTH Henpe-

PbIBHO HaxoaoATCA B Cy>KEHHOM COCTOAHUHA.
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Puc.28. TennocoTtorpadma pyku KypuiblLLMKa

Bonpocl.:

Ha kako# Tennodotorpadmm nsobpakeHbl pyKu KypuibLiuka?

Bonpoc 2:

Mpu ynotpebneHnn ankorons U KypeHus y yenoseKka Hapyliaetcs paboTa BHYTPEHHUX op-
raHoB. K uemMy npuBoaMT KaXkaas BbIKypeHHasa curapeta’?

O6seaute «[la» unu «Het» B Kaxkaom cTpoke.

K yuemy npuBoauT Kaxkpaa BbiIkypeHHasa curapeta? Aa wnu Het
YBenuuusaet paboty cepaua no NpoTaskMBAHUIO KPOBK Ha/Het
HapyweHue Tennootgaun Oa/Het
PaclumpeHne KpoBEHOCHbIX COCYLOB JOa/Her

Bonpoc 3:

CyxeHne cocynoeB — npuunHa 3ab0/eBaHUA KYPUIIbLLMKOB «MNepeMeKatowencs XpoMo-
TOM», KOTOPAs CONPOBOXAAETCA CUIbHOW 60/bIO BO BPEMS XOAbObI.

K Kakum nocnencTeBuMaM NPUBOAMUT CyXKEHUE COCYLOB?

1. MNoTepe TpyaocnocobHOCTH Ha AUTENBHOE BPEMS

2. MHBanmgHocTH

3. Mpuctynbl 6onm

4. Hukakmx HapyLlieHui He Habnogaetcs.

Bonpoc 4:

BbibepuTte npasusibHble yTBEPXKAEHUS.

1. MocTosiHHbIE 3aHATUA PU3MYECKUM TPYAOM M (PU3MUYECKOM KyMbTYpoi cnocobCTeytoT pas-
BUTUIO U YKPENNEHUIO CEPAEYHOW MbILLLbI.

2. HUKOTMH BbI3bIBAET Cy)KEHME KPOBEHOCHbIX COCYLOB.

3. «lNepemexatowasncs xpomoTa» — 3TO pe3ynbraT HenpaBUIbHOrO NUTaHUA.

4. AnKoronbHble HarnuTKK, B TOM YMC/E U MUMBO, HapyLLAOT KpoBoobpalleHue.

5. [unoguHamus HUWKak He CKasblBaeTcs Ha paboTy cepaua v COCyaoB.

6. MNpu BbIKypMBaHUKM CUrapeT yCroKamMBaloTCA HepPBbl, CHUMAETCS CTpecc.

7. HUKOTUH CHW)KaeT CBEPTbIBAEMOCTb KPOBM.

B conepkaHue 119




TOUYKA \!pocm EMONOrMsA

8. MNpwu dusnyeckon pabore ysennuneaetcs oObeM KpPOBM, MpoOTEKaloLLlen Yepes cepaeu-
HYIO MbILLILLY.

9. CepaeuHblit MPUCTYN MOXKET BbiTb CMEpPTESbHbIM, €C/IM OBLIMPHbIA YY4ACTOK CepaeYHOM
MbILLLbI JIMLLIEH KUCNopoa.

10. O6pa3s KM3HM He BNUAET Ha MPOAO/IKUTENIbHOCTb XKU3HW YenoBeKa.

WCCNELOBAHUE CBOUCTB APTEPUAJIbHOTIO NMYJIbCA
(HA NYYEBOU APTEPHUW)

Ncnonb3ys dbyHKLMOHaNbHbIE TECTbI C NMOACYETOM YacToTbl cepaeyHbix cokpateHuin (YCC),
MOYKHO MOJTY4YUTb BaXKHble CBeleHUS O (YHKLMOHAIbBHOM COCTOSIHUM CEpPAEYHO-COCYUCTOM CU-
cTembl. Hanpumep, onpepenutb BnusHue hU3MYECKUX YNPAXKHEHUH HA OPraHu3Mm, 4YTo Cylie-
CTBEHHO NMOMOraeT B JO3MPOBaHUW (pU3NYECKON Harpy3ku, eé MHanBuayanmsauum 1 ontTuMasb-
HOCTH.

MNynbc paznuyatoT apTepuanbHbiid, KANUANSPHbIA U BEHO3HbIN.

Haunbosnbluee npaktuyeckoe 3HayeHWe A/ AUArHOCTMKM Pas/IMYHbIX MaTolorMYecKUX Co-
CTOSIHWM MMeeT apTepuasibHbli NysbC.

CywiectByeT HeckofibKo crniocoboB onpeneneHus nynbca, Haubosiee MPOCTOM U3 HUX —
MasibNnaTtopHbIi. 3aK/IOYAETCS OH B NPOLLYMNbIBAHUK U NMOACYETE MY/IbCOBbLIX BOJH.

Manbnaumsa (ot nart. palpatio —ouynbiBaHWE) —KAMHUYECKUI METOL UCCNEefOBaHUS MpU
MOMOLLM OCA3aHUSA C LieNblo U3y4YeHUst PU3NYECKMX CBOMCTB U YyBCTBUTENIbHOCTU TKAHEN U Op-
raHoB, TOMOrpaUUeCcKUX COOTHOLLUEHUA MEXAY HUMWU U OOHAPYKEHUSI HEKOTOPbIX (OYHKLMO-
HasIbHbIX SIBNEHWUIM B OpraHu3me (Temneparypbl KOXW, NyNbCaLlun COCYAOB, NEPUCTANbTUKU K-
LUeYHMKa U ap.).

OnpepnensioT nyiibC HA COHHOM, BUCOYHOW M APYrvMX AOCTYMHbIX ANA Nanbnauun apTepusx.
Kak npaBunio, nynbc onpefenstor Ha ly4eBOW apTepuM y Havana OCHOBaHWA GOJbLIONO Mab-
ua, 4nA Yero nanblpbl (BTOPOMH, TPETUM U YETBEPTbIM) CTABATCS YYTb Bbille Jy4e3anscTHOro Cy-
CTaBa, apTepus HallynblBAeTCA U NpUXKMMaeTcs K koctu (puc. 29).

ITO UHTEpECHO:

Bpauesatenu apesHero Kutas, obcnenys 60nbHOro, U3ydanu nybC He MEHEe YeM B [eBATH
TOYKax M pasnuyanu no 28 eupos nynbca. B cpenHve Beka MeTon MynbCOBOM AWMArHOCTWUKU
npoHuK Ha Tepputopuio CpeaHen Asun: Teopetndeckoe 060CHOBaHWE UCCIEQ0BAHUA MyNbCa B
«KaHoHe MeamumHbl» Bblaalowerocs spaya cpeaHesekosoro Boctoka M6H Cunbl (980-1037
IT.) BO MHOFOM CXOJHO C NOJIOXKEHUAMU APEBHEN KUTAUCKON MeaULIMHbI.
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Puc. 29. UccnepoBaHue nynbca: NpaBuIbHOE U HEMPABUIbHOE MOOXKEHWE NasbLEeB
(no A. ®orenb u I. Bogpawke, 2000)
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ApTepuanbHbii NynbC — 3TO PUTMUYHbIE KONebaHWA CTeHOKapTepui, 0OYCOBEHHbIE Bbl-
6pPOCOM KPOBM U3 CEpALA B apTepUasibHYl0 CUCTEMY U U3MEHEHWEM B HEM AAB/IEHUS B TeYeHUe
CoKpalueHus (cuctonbl) u paccnabnexus (auacronsl).

lNpu nccnepoBaHuK nynbca onpenensioT ero OCHOBHble hM3Mooruyeckue nokasarenu (xa-
PaKTEPUCTUKMK):

* pUTM

* yacroty

* HanpskeHue

* HanosnHeHue

* ¢opmy (NynbCcoOBOM BOMHbI).

PUTMUYHOCTb Mynbca 0OYC/NOBNEHO pacnpoCTpaHeHWeM KonebaHWM COKpalleHus cepaua
yepes paBHble MPOMEXYTKM BpeMeHM. [pu paccTporcTBax cepaeyHoro pUutMa nysbCoBble BOJI-
Hbl CNEAYIOT Yepe3 HEOLMHAKOBbIE MPOMEXYTKU BPEMEHW U My/bC CTAHOBUTCS HEPUTMUYHbBIM.

ITO UHTEpECHO:

B Hopme MoOKeT BCTpeyaTbCs TaK Ha3blBaeMas «AblXaTe/ibHas apuTMUSA», NPU KOTOPOM Ya-
CTOTa nyfnbca BO3pacTaeT Ha BAOXe U yMeHbLuaeTcs npu Bbigoxe. [bixatenbHaa aputMua yaile
BCTPEYAETCA Y MOJIOAbIX /04eN, a Y B3POC/bIX BO3HMKAET KaK OTBET CEpALa Ha CTPeccoBble
takTopbl, Ha HU3MYECKYIO Harpy3Ky, a TakKe npu AJUTeNIbHOM (hU3NMYECKOM UKW YMCTBEHHOM
nepeyToM/IEHUM.

Kakne npuumnHbl MOryT 0ObACHWUTL AaHHOE ABneHue?

OrtserT:

Bo3HWKHOBEHME AbIXaTeNbHOW apUTMUM OOYC/IOBIEHO aHATOMUYECKOW BIM30CTbIO NErKnuX
M cepaua, a TakxKe BAUAHUMEM HEPBHO-TYMOpPasibHbIX (haKTOPOB.

YactoTta nynbca B hM3MONOrMHYECKUX YCIIOBUAX MOKOSCOOTBETCTBYET YacToTe CepAeyYHbIX
cokpatyeHui u pasHa 60—90 cokpalueHuit B MUHYTY. YacToTa nynbca nofBepykeHa AOBOJIbHO
3Ha4YUTENbHbIM KONEGaHUAM B 3aBUCMMOCTM OT BO3PacTa, nosa, pocTa M Apyrux haKTopos.

ITO UHTEpECHO:

Y JKEHWMH NyNbC HECKOJ/IbKO Yallle, YEM Y MY>KYMH. Y BbICOKOrO YenoBeKa NynbC OObIYHO
pexe, 4eM y HU3Koro pocta. Y ntogen noxunoro Bospacta (ctapwe 60 net) v y nerewt nynbc
yalle, 4eM y B3pOC/IbIX L.

YBenuueHue yactotbl cepaedHbix cokpaluenui (YCC) 6onbwe 90 B MUHYTY Ha3biBaeTcA Ta-
XuKapauew (pp.-rped. Tory G — ObICTPbIK M KOPOloL — cepaue). B duanonormyeckux ycnosu-
AX YacTblK Nynbc Habnogaetcsa Npu GU3NYECKUX U MCUXOSTIOMMHYECKMX HarpysKax.

Yactota cepaeudHbix cokpalueHuid meHee 60 B MWMHYTY HasbiBaeTca 6Gpaavkapaven (ap.-
rped. Bpodv — MepneHHbIM U KoPOLA — cepaue). [JaHHoe cocTosiHMe XapaKTepHO BO BpeMs
CHa, y hM31MYEeCKM TPEHUPOBAHHbIX JIIOAEN.
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Puc. 30. OKI npusHaku Hapywenua YCC
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Hanpsi»keHve nynbca onpenensieTcs TOM CUNOKN, KOTOPYIO HY>XHO MPUSIOXKKTb UCcneaytoLe-
MYy AN1A MOJIHOrO CAAB/EHWUS NySbCUPYIOLLEN apTepuU. ITO CBOMCTBO My/ibCa 3aBUCUT OT Be-
JIMYUHbBI CUCTONIMYECKOIO apTePUaNIbHOrO AABNEHMA U TOHYCA apTepuasibHOM CTeHKU. YeM Bbl-
e JaBfeHue, TeM TPyAHEE CXKaTb apTepuIo, — TAKOW My/bC HA3bIBAETCA HAMPSXKEHHBIM, UK
TBEpAbIM. [1pn HU3KOM LaBNEeHWU apTepua NErKo CXKUMAETCA — MYNbC MATKUN.

HanonHeHve nynbca oTpaykaeT Hamo/IHEHWE WCCleAyeMOW apTepMU KPOBbIO MO BbiCOTE
nogbema apTepuanbHOM CTeHKU. [laHHbIM NoKasatenb 3aBUCUT OT BE/IMUYMHBI yaapHoro obbema,
obLLero KofMyecTsa KpOBM B opraHu3Me W eé pacnpepeneHus. Pasnuyaiot nynbCc xopoLlero
HaMOJIHEHUA WK MOJHbIW, U NIOXOrO HAMNOHEHUS UK NyCcToW (cnabbii, HUTEBUAHDIN).

JlaboparopHas pabora Ne 5.

«OnpepeneHne 0OCHOBHbIX XapaKTEPUCTUK apTepUanbHOro nynbca
Ha S1ly4eBOWU apTepuUmn».

Lleno pa6omer.03HaKoMUTbCS C OOLIMMKU 3aKOHOMEPHOCTAMU (DYHKLMOHUPOBaHUA cep-
[Ee4YHO-COCYAUCTON CUCTEMBI, HAyYUTbCA NasbNAaTOPHOMY METOLY UCC/IeJOBaHWA Mybca.

Mamepuane! u 060pydoBaHue: cekyHaOMEp, YacCbl CO CTPESIKOM.

lMopsadok npoBedeHusa 3kcnepumeHma:

1. Mpuaatb uccnepyemomy ynobHoe nonoxexue, cuas unu nexxa. Oxearutb 0OgHOBPEMEH-
HO KMCTM nauueHTa nasbLaMu CBOMX PYK Bbille Sly4e3anscTHOro cycraBa Tak, 4tobbl 2, 3 u 4-i
nasbLbl HAXOAMIUCH HaZ Jly4eBoM apTepuen (2-1 nanew, y ocHOBaHWsA 6osbLIOro nanbua).

2. CpaBHWUTb KonebaHWs CTEHOK apTepui Ha npasow M nesoi pykax. lNposectn noacyer
My/IbCOBbIX BOJIH HA TOM apTepuM, rae OHM Niyylle BblipakeHbl B TeyeHun 60 cekyHa,.

3. OueHuTb UHTEpPBAasbl MEXAY MYNbCOBLIMU BOSIHAMM.

4. OueHuUTb HanosIHeHWe Nynbca.

5. CoaBuTb neByto apTepuio 4O UCHE3HOBEHUS My/bCa U OLEHUTb HanpsXXeHue nynbca. o
HaMNOJIHEHUIO U HAMNPSAXKEHUIO ONPEAENUTb BENIUUYUHY My/bCa.

6. 3acdukcupoBatb pesynbTaTbl UCCE[OBAHUSA B NPOTOKO.

7. Coenatb BbiBOA.

CeoicTBO Nynbca Hopma BapuaHTbl oTKNoHeHUs | [laHHble U3MepeHui
Putm PutmMunyHbIN ApPUTMUYHBIN
YacTorta 60—90 Penkuit /Yactbii
Hanonxenue Xopouee Cnaboe
HanpseHue YmepeHHoe Msarkui / Teépabiit
®opma HopmanbHas BbicTpoiit / MepneHHbIN
Bo1800:
[Npu 3amMepe nynbC y UCnbITyeMoro .
Ortser:

B HOpME, UMEIOTCA HapylweHNA pUTMHUYHOCTHU, HaCTOTbl, HANPAXXeHUA, HanoJIHEHUA, CbOprI
I'IyJ'IbCOBOl\/‘I BOJIHbI
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JlaboparopHas pa6ora Ne 6.

«Onpep,enel-me d)yHKLI,VIOHaﬂbHOFO COCTOAHUA cepp,equ-cocyp,MCToﬁ CUCTEMDbI»

Leno pabomer: oueHWUTb (PyHKUMOHANbHbIE pe3epBbl CEpAEYHO-COCYANCTON CUCTEMbI Ha
(husnyeckyio Harpysky.

Mamepuane! u 06opydoBarue: undbposas naboparopus, gatunk HYCC.

lMopsadok npoBedeHus 3kcnepumeHma:

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

2. Cpenatb 20 npucepanui 3a 30 cek.

3. MoetopHo usameputb nynbc (HCC 2).

4. Paccuuntatb KoadhmumeHT TpeHnposaHHocTu (K) no dopmyne:

5. CpaBHUTb NOMyYeHHbIN pe3ynbTaT ¢ TabnnMyHbiMK AaHHbiMKU. Caenatb BbiBOA.
6. YpoBeHb TpeHNpPOBaHHOCTH Cepae4YHO-cocyaucTomn cuctemol (no Axkesmy, 1975 r.).

Koadduument TpeHunposaHHoctv -K, % YpoBeHb TPEHUPOBAHHOCTH
25 n meHee OTnunyHbIN
26—50 XopoLuu#
51—75 MNocpencTBeHHbIN
76—99 Mnoxon

JNlaboparopHas pa6ora Ne 7.

«OnpepeneHuve 3HeprosaTpar Mo COCTOAHUIO CEPAEYHbIX COKPALLEHUA»

TeopeTtnyeckas 4acTb

B n3BecTHOM NoroBopke «ABUXXEHUE — 3TO XKU3Hb» 3aKJII0OYEH [MaBHbIM NPUHLMM 300POBO-
ro 6bitus Tena. MNonb3a M3NYECKON aKTUBHOCTM A/ CEPAEYHO-COCYAUCTOM CUCTEMbI HE Bbl-
3bIBA€T COMHEHWI HU Y Bpadyen, H1 Y CMOPTCMEHOB, HU y 00bluHbIX Niloger. Ho kak onpepenutb
coBCTBEHHYIO HOPMY MHTEHCUMBHOCTM (DU3UYECKMX HArpy3oK, 4Tobbl He HaHeCTU Bpeda cepauy
W OpraHusmy B Lienom?

Kapauvonoru v cneunanuctbsl CNOPTUBHOM MEAMLMHbI PEKOMEHAYIOT OPUEHTUPOBATLCA Ha
HOPMY Myfibca, M3MepseMyto Npu dusnyecknx Harpyskax. O6wbiuHo, ecnm YCC Bo Bpems Tpe-
HUPOBOK NPEBbILLAET HOPMY, Harpy3KW CUMTAIOTCA YPE3MEPHbIMU, @ €C/IM He AOTArMBaEeT Ao
HOPMbl — HefocTatoYHbiMU. Ho ectb u dusmnonormyeckne ocobeHHOCTM opraHu3Mma, BAUSIO-
LLMe Ha YaCTOTY COKpaLLeHWU cepaua.

Moyemy yactoTa cepauebuerus yeenmumnsaercs?

Bce opraHbl M TKaHM XMBOrO OpraHMama Hy>KAAlOTCSA B HACbILLEHUW NUTATEe/IbHbIMKU Belle-
CTBaMM U KUCnopoaoM. MMeHHo Ha 3Tol noTpebHOCTU AepkuTcA paboTa cephedHO-cocyau-
CTOM CUCTEMbI — KayaeMmasi CepALeM KpOBb HACbILLAET OpraHbl KUCIOPOAOM, U BO3BpaLLAeTCs
B /IErKue, rae npoucxoamt razoobmeH. B coctosHum nokos ato npoucxoamnt npu YCC ot 50 (y
TpeHupoBaHHbIx ntogen) no 80—90 ynapos B MUHYTY.

Mpu aKTMBHOM ABMXKEHUM NOTPEBHOCTb BCEX OPraHOB B KUC/IOPOAE Pe3Ko Bo3pacTtaeT. Bor
no4eMy 4acToTa nysibca yBeIMYUBAETCS Nocsie hU3NYECKON Harpy3Ku.
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Cepaue nonyyaet curHan o Heo6xoAMMOCTHU MONyYeHUA BOMbLLEN NOPLUMKU KUCIOPOAA U Ha-
ynHaeT paboTaTb B yCKOPEHHOM TeMmre, 4Tobbl obecneymntb nogady HyHoro obbema Kucnopoga.

A
i~

Puc.31 N3mepeHue nynbca

Ytobbl y3Hath, NpasBuibHO Nv paboTaeT cepaue M afeKBaTHble JIM Harpy3ku rosydaer,
HeoBOXO0AMMO YyUMTbIBATb HOPMY HaCTOTbI My/ibCa NOC/E Pa3HbIX (OU3UYECKMX HArpy3OK.

3HayeHUs HOPMbl MOTYT Pa3fiMyaTbCs B 3aBUCMMOCTM OT (PU3UYECKOM MOATOTOBKU U BO3-
pacTa YesioBeKa, MO3TOMYy A5 ee onpeaeneHra UCnonb3yeTcs hopMysia MaKCUMasTbHOMO MyJb-
ca: 220 MMHYC KONMYECTBO MOJHBIX NET, TaK Ha3biBaeMas dopmyna Xackens-Ookca. OT nony-
YEHHOro 3HayeHus M ByaeT BbIMMCNATLCA HOPMa 4YacToTbl cepauebueHunit ona pasHbiX BUOOB
Harpy3soK, Uan TPEHUPOBOYHbIX 30H.

Xoabba — 0AHO M3 caMbix PU3MOMOrMYHbIX COCTOAHMI YeNoBeKa, C Xoa4b0bl Ha MecTe npwu-
HATO HaYyMHaTb YTPEHHIO M'MMHACTMKY B KayecTBe pa3MUHKW. [ 3TON TpeHMPOBOYHOM 30-
Hbl — Npu xoabbe — cyuiecTByeT HopMa nynbca, pasHas 50—60% oT MakcUManbHOro 3Have-
HUA.

Boiuncnum gna npumepa Hopmy HCC nns 30-netHero yenoeeka:

1. Onpenenum makcumanbHoe 3HaveHne YCC no copmyne: 220 — 30 = 190 (ya/mMuH).

2. Y3HaeM, ckonbKo yaapos coctasnsioT 50% ot makcumaneHoro: 190 x 0,5 = 95.

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

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

Mpy KapaMOTPeHWPOBKE HOPMbI CepALa MMelT cBor avano3oH. Ocoboi nonynspHOCTbIO
cpeau noper cpegHero BospacTa MoJib3YTCS 3aHATUA KapAWo, WK KapAMOTPEHUPOBKM, TO
€CTb TPEHWPOBKK ANs cepaua. 3ajaya TakMX TPEHUPOBOK — YKPEMNWTb U HEMHOMO YBEIMYUTb
CepAeYHYyIOo MblLLLY, 32 CYET Yero yBenuuuTb U obbeM ceppaedyHoro Bbibpoca. B pesynbrare
cepaue Hayuutcsa pabotatb MeaneHHee, HO HAMHOTO 3 dEKTUBHEN.

Hopma nynbca npu kapauo eblumcnsetca kak 60—70% ot makcumanbHoro 3HaveHus. Mpu-
Mep pacueTa nynbca Ans KapauotpeHnposok 40-neTHeMy YenoBeky:

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

2. Nonyctumblie 70%: 180 x 0,7 = 126.

3. Donyctumblie 80%: 180 x 0,8 = 144.

MonyyeHHble Npedenbl HOPMbI My/bCa BOBPeMs KapauoTpeHupoBoK ana 40-netHux nto-
nen — ot 126 no 144 ynapoB B MUHYTY.
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Puc.32. ber

OT1nnuHo yKkpennseTt cepaeyHyto Mbiwuy HecnelwHbin 6er. Hopma YCC ana atoi TpeHupo-
BOYHOW 30HbI paccuuTbiBaetca kak 70—80% oT MakcuMasnbHOro nynbca:

1. MakcumanbsHaa YCC: 220 — 20 = 200 (gns 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.

CywiecTteyeT Takoe MOHATUE, KaK 30Ha cxkuraHusa xupa (3CXK), npeacraensaowan cobon
Harpy3ku, Npy KOTOPbIX MPOUCXOAUT MaKCUMMasIbHOE CXXWUIFaHUE YKUPOBbLIX OT/IOXKEHWH — [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 ycrneBaeT OKUCAATb XWpPbl, MO3TOMY UCTOYHUKOM 3HEPrUHU CTAHOBUTCA MbILLEYHbIN
[TIMKOTEH, U CXKUralTCA He KMPOBbIE OT/IOXKEHMS, a MblLLeYyHas mMacca.

[maeHoe npaeuno pns 3CXK — perynapHOCTb.

[ns nopen, npodeccMoHanbHO 3aHMMalOLWMXCA crnopToMm, uaeanbHor Hopmbl YCC He cy-
wecTteyeT. Ho y cnopTtcMeHOB — camas BbiCOKaa nnaHka HopMbl Nyfbca Npu hUM3NYeCcKmx Ha-
rpy3kax. ¥ HMX HOpMasbHbIM Ny/bC BO BPEMA MHTEHCUBHbBIX TPEHUPOBOK PaCcCUMUTLIBAETCA KaK
80—90% ot makcumasbHoro. A BO BpeMs npefesnbHbiX Harpy3oK MysnbC CMOPTCMeHa MOXKeT
cocraenatb 90— 100% ot MakcumasnbHoro.

Bua v HTEHCMBHOCTL (hM3MUYECKOW Harpy3Ku UMET OrpomMHoe 3HadeHure. Hanpumep, y be-
rYHOB, TPEHUpPYIOLWMXCSA Ha BbiHOCAUBOCTb, YCC npu Harpyskax ObiBaeT HUXKe, YeM y CropT-
CMEHOB-CW/IOBMKOB.

Cnepnyet Takke yyecTb (pU3MONOrMYECKOe COCTOSIHUE 3aHUMAIOLLMXCA CMOPTOM (CTeneHb
MOPONOrMYEeCKUX U3MEHEHUI MUOKApPAA, BEC Tesa) U To, YTO B NoKoe cepauebueHune crnopt-
CMEHOB 3HAYUTESIbHO HUXKE, YEM Y HETPEHUPOBAaHHbIX Nitoaen. No3ToMy 1 BbluUCIeHHbIE 3HaYe-
HUA MOTYT OTIMYaTbCA OT peasibHbix Ha 5— 10%. CnopTuBHbIE MeaMKK cuuTaloT Bonee nokasa-
TenbHbIM ypoBeHb YCC nepepn Hayanom cnegyoLei TpPeHUPOBKMU.

[nsa 6onee TOYHbIX NOACYETOB CYLLECTBYIOT YC/IOXKHEHHble hopMynbl pacyeta. OHM uHOeK-
CMPOBaHbl He TOMbKO Mo BO3pacT, HO 1 nop, uHameuayanbHyio YCC B nokoe v NPOLEHT UHTEH-
CUBHOCTM TpeHMpPOBKM (B aaHHoMm cnydae — 80—90%). Ho 3tu pacuetsl npeacraensior 6onee
C/IOXKHYIO CUCTEMY, @ MO pe3y/bTaTy He C/IMLWKOM OT/IMYAOTCS OT UCMO/Ib30BaHHOM BbiLLE.
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Puc.33 Cxema Bo3aencTBUS Ha cepaLe

MakcumanbHo gonyctumasa YCC no Bospactam
Ha nokazarenb nynbca npu hmsnMyeckux Harpyskax BAUSeT U Takon haKkTop Kak BO3pacT.
BoT kak BbimsapAT Bo3pacTHble uameHeHus YCC:

BospactHasa rpynna MakcumanbHO AONYCTUMBIN NYNbC, YA,/ MUHYTY
Ho 25 net 195
Jo 30-Tun 190
Jo 40 180
Jo 50-tu 170
Mo 60-Tun 160

Takum obpasom, makcumasnbHo gonyctumas YCC npu dmanyecknux HarpysKax B 3aBUCMMO-
CTH OT Bo3pacTa Konebnercs B npegenax ot 159 no 200 ynapos B MUHYTY.

BocctaHoBneHve nocne TpeHMpoBKU

Kak y»ke roBopunocb, B CNOPTUBHOWM MeULMHE BHUMaHWe YAenseTcs U TOMY, Kakow NysbC
LOMKeH ObITb HE TONIbKO BOBPEMS, @ U NMOC/1e TPEHUPOBKKU, OCOBEHHO Ha CEAYIOLLMI AeHD.

1. Ecnu nepep, cnepyrowein tpeHuposkon YCC B nokoe coctaBnsiet 48—60 ynapos, 310
CUMTAETCA OT/IMYHBIM MOKa3aTesiemM.

2. O1 60 po 74 — nokasatesib XopoLuel TPeHUPOBAHHOCTMH.

3. [o 89 ynapoB B MUHYTY CcuMTaeTCs YAOBNETBOPUTESNIbHBIM MY/IbCOM.

4. Boiwe 90 — HeynoBNEeTBOPUTESNbHbIV NOKa3aTesb, TPEHUPOBKY HA4YMHATb HEXeNaTesbHO.
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Puc.34. MNocne TpeHUPOBKU

A 3a KaKkoe BpeMs JO/IKHO NPOU30NTH BOCCTAaHOB/IEHME Nybca Nocsie hU3nyYeckomn Harpys-
Kn? Yepes ckosibko B HOpME BOCCTaHaBMBaeTCA?

OrtgerT:

Ha BocctaHoBneHWe nynbca nocfie TPEHUPOBKK y pasHbIX NO4eN YXOAMT pa3Hoe BpemMs —
ot 5 no 30 MuHyT.

HopmanbHbiM cuntaetca 10— 15-MuHyTHbIM oTAbIX, Nocne kotoporo YCC BoccTtaHaBnvBaeT-
CA A0 UCXOAHOrO (nepesn TPEHMPOBKOM) 3HAYEHUS.

B 3TOM cnyyae BaxkHa TakXe MHTEHCUBHOCTb Harpy3sku, ee NpoAO/HKUTENbHOCTb.

CkaxkeM, cnopTCMeHaM-CU/IOBMKAM AaeTCs BCEro 2 MUHYTbI Ha NepepbiB MeXXay NOAXOAaAMM
K WTaHre.

3a 370 Bpems nynbe gomkeH cHuautbesa ao 100 unu xota 661 110 yoapos B MUHYTY.

Ecnu atoro He npoucxoamT, Bpauu peKOMEHAYIOT CHU3WUTb HarpysKy Man KOJMYeCTBO NoA-
XOLOB, UM 3Ke YBENIUYUTb MHTEPBA/IbI MEXAY HUMM.

MNocne kapaunotpennposkn YCC gomkHa BocctaHoBUTbCA B TedeHue 10— 15 MuHyT.

O yeM roesopwuT pauntenbHoe coxpaHeHue Bbicokor HYCC?

Ecnu nocne tTpeHnpoBku Yactota cepauebuernii gonro (6onee 30 MMHYT) ocTaeTcs BbiCO-
KOW, cneayeT NPoOuTH Kapavonornyeckoe obcnenosaHue.

1. [lns HauMHaloLWEero cnopTcMeHa NpoaomKUTenbHoe coxpaHeHue Bbicokor YCC rosoput
O HENOAroTOB/IEHHOCTU CEPALA K MHTEHCMBHbLIM (DU3MYECKMM HarpysKaMm, a TaKxKe O Ypesmep-
HOW MHTEHCUBHOCTW CaMUX HArpys3oK.

2. HapawpuBaHuve hr3nyecknx Harpy3oK AOMKHO ObiTb MocTeneHHbIM U obs3atenbHO — C
KOHTpOJIEM My/ibCa BOBPEMS M Moc/e 3aHATUIA. [11a 3TOro MOXHO NpuobpecTy nynbCoMeTp.

3. Kontponb YCC pomxkHbl cobntoaartb M TpeHUPOBAHHbIE CMOPTCMEHbl — YTOObI He AaBaThb
opraHv3My pabotatb Ha M3HOC.

Perynsauus yactoTbl cepAeyHbIX COKPaLLEHUIA OCYLLLECTBNAETCA HEMPOryMopasbHbIM NyTeM.
Ha Hee oka3biBaloT AelcTBUE aapeHanuH, HopaapeHanuH, koptuson. Co cBoel CTOPOHbI, CUM-
naTMyeckas v napacuMmnaTMyeckas HepBHas CUCTEMa KOHKYPEHTHO BO30OYy>KAaeT UinM TOPMO3UT
CMHYCOBbIV y3e.

lMpakTnyeckasa 4yacTtb

Llene pabomer: onpenennts 3Heprosarparbl MO COCTOSHUIO CepAEYHbIX COKPALLEHWI Mo-
cne hU3NYECKOM Harpy3sKu.

Mamepuaneil u 06opydoBaHue: undposas naboparopus, gatumnk YCC.

lMopadoknpoBedeHusa akcnepumeHma:

Pacuet 3Heprozatpar uyenoBeka, KOTopbli Kynasncsa B 6acceitHe 15 muH npu yacrtote cep-
JeyHbix cokpalueHun 130 yonapos B 1 MuH.
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PacueTbl MOXXHO NPOBOAWTL MOC/IE BbIMNOSHEHUA 1I0OOK DU3MYECKON Harpy3Ku. JHeprosa-
Tpartbl, COBepLUaeMble YenoBekoM B 1 MUH, onpeaenstoTca no hopmyrne:

Q=2,09-(0,2 - 4CC — 11,3),

roe Q— aHeproszarpartsl (k[ /mMuH); HCC — yacToTa cepaeyHbiX COKpaLLLEHUH.

MNpumep: gonycTvM, Bbl KaTaMCb Ha JblXKax, M YacToTa CepAEeYHbIX COKpaLLEHMI Y BAC CO-
ctasnset 120 ypapos B 1 MuH. lNopcuntaem aHeprosarparsl 3a 1 MuH:

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

Q =30 MuH * 26,5 kIx /MunH = 795 k[x

OteeT: 3a 30 MuH nspacxogosaHo 795 k[x aHepruu.

3adaHue
OnpepenvTe aHeprosarparbl NPy 3aHATUK Ha YPOKe PU3KYNbType

Bupbl 3aHATUI pasMUHKa 6er MopBuKHbIE UrpbI CunosBble ynpa>kHeHUs

Bpems 3aHsaTUA 10 MuHYT 10 MUHYT 10 MuHyT 10 MuHYT

Mynbc

DHeprozarparbl

Bo1800:

CpaBHume 3Hep2o3ampamel.

KoHnmponeHsie Bonpocei:

1. Kakne nepudepuuyeckme aptepmm (Kpome fy4eBor apTeprm) BO3MOXKHbI A1 UCCNefOBa-
HMA MeTOLOM nanbnauun? Ykaxkute He MeHee 4-x apTepui.

2. Kakue caktopbl BAUSIOT HA CBOMCTBA Nysibca’?

3. Mpu HEBO3MOXKHOCTK OrnpeaeneHus nyabca Ha Jy4eBoW apTepuu, rae HeobxoamMo ero
nccnepnosarb?

4. YcTaHOBWUTE COOTBETCTBUSA MEXIY HApYLUEHWEM PUTMA CEPAEYHbIX COKPALLEHUM U YacTo-
TOW nynbca :

HapyweHue putma ceppeyHbIX COKpalLeHUH YacTtoTta nynbca
1. Taxvkapaus A. 45
2. bpagukapaus b. 100
B.75
r. 80
.62

5. Y npoxoero yenoeeka Ha y/ivue BHE3anHO MOSBMIMCL pe3Kas CnabocTb, XONOAHbIN
MOT, KOXKHble MOKpOoBbl 6nedHble. Mynbc YacTbiit, PUTMUYHBIN, CNABOro HaMPSAXKEHWS U HaMos-
HeHus. AptepuanbHoe aaenenue 70/20 mm pr. cT. Kak Ha3biBaeTcs Takow nynbc? Bawa taktu-
ka? Kakum obpasom onpenensercs nysbC Ha fiyyeBor aptepun?

3adaHue:

MpouunTaiTe TeKCT.

Cepaue — yamBUTENbHbIN M HAAEXKHbIM MOTOP , HACOC , KOTOPbIM paboTaeT B TeYEHUU BCeH
»*n3Hu ( go 100—150 nert), 6e3 OCTAaHOBKM M «PEMOHTa» .
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Bonpoc 1.

B uem npuumnHa Takon HeyTOMMMOCTM paboTOCNOCOBHOCTH CcepAaLa M ero MbilL?

Bonpoc 2.

CkonbKo IMTPOB KPOBM NepeKayMBaeT cepaue yenoseka 3a 1 yac v 3a 1cyTku , ecnm oHo
COKpalaeTtcs B cpeaHeM 75 pas B MUH , BbIOpacbiBas Mpu KaXKAOM COKPALLEHWUM U3 ABYX XKeny-
noykos 150cm3 kposu?

Mpeactaebre putMuyHyto paboty cepaua 80-netHero yenoseka (KoTopas npeacrassieHa Ha
CXeMe) U , UCXOAA U3 NPOLOIKUTENBHOCTU (ha3 CEPAEYHOrO LMK, onpenenuTe, CKOIbKO neT
n3 80 y Hero:

Cepdeunbiil yuxa

N — Ay
Y

1. CucTona | 3. OEmER
ApeAcepm & A
(0,16) ¥ 5

2. ChoTona menygosxon (0,3 ¢}

Puc.35. CepaeyHblii uuKn

1. OTabIxanu MbilLbl XXenyaKoB cepaua
2. Otabixanu MbllWwLbl Npeacepaun

3. Bbinun 3aKpbITbl CTBOpPYATLIE KNanaHbl
4. BbInY 3aKpbITbl NONYNYHHbIE K/lanaHbl.

JlabopamopHas paboma Ne 1.

Inaso-cepdeyrnas npoba I. Janunu — b. Awrepa
(G. Dagnini; B. Aschner)

O6opydoBanue: undposasa naboparopus (narumk nynbca), MK.

YuacmHuku: B onbiTe y4acTBYlOT He MeHee3-X YesIOBEK: UCMbITYeMbIi, 3KCMePUMEHTATOP,
MOMOLLHUK, MOACYMTbIBAIOLLMIM YacTOTy cepaeyHbix cokpalleHur (HCC) no nynbey.

3arorosbTe npeasapuTensHo Tabnuuy. (Tabnuua 1).

OnpedeneHue nynbca 8 uCXoOHOM NOJIOKEHUU (NONOXEHUE CUOS.).

MUcnbityembit cuput Ha ctyne. MNopcumtbieaetcs YCC no nynbcy 3a 1 MyuH. M3mepeHusa npo-
BOAAT HECKOJ/IbKO pas AJ/1 pacyeTa CpefiHero rnokasaresns B NoKoe.

OnpedeneHue peprekmopHol cepOeqHol peakyuu.

JKCrnepUMeHTatopyepes cTepuibHble MapsieBble candeTku pacnonaraeTt ykasaTesbHbli U
60nbLIOK NaseL, N1EBOM PYKM Ha rMasHbiX A6/10Kax UCMbITYEMOro M HaAAB/IMBAET HAa HUX B Teye-
Hue 15 cek. [laBneHuve He JOMKHO ObiTb CcunbHbIM. HauMHasa ¢ 5-i ceKyHAbl HapaenuBaHus,
nopcyuTbiBatoT nysbce B TedyeHue 10 cek.
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PexomeHndayuu Kk opopmneHuro pezynemamoB8 pabomel:
1. NMonyyeHHble pe3ynbratbl 3aHecuTe B Tabnumuy 1.
Tabauuya 1
Pesynbrarbl rnaso-cepgeuHon npobol I JaHuHu — b. AwHepa

CocTosiHMe UcnbITyemMoro [o npo6bi Mocne npo6bi

Mynbc / MuH

2. OLI,eHMTe pe3ynbratbl UCCNeaoBaHUA, UCMOJIb3YA Ta6m4u,y 2.

Tabnuua 2
Tunbl pearMpoBaHusa Npu rnaso-ceppevyHom pedieKkce

HopmanbHbii Monoxxuteno- U3BpaweHHbii | OTpuuaTenbHbii

Tun pearupoga- pednekc Hbl pednekc pednekc pednekc
HUA Jucb6anaHc B cucteme Beretatue-
HopmoTtoHusa BaroTtoHusa .
HOW perynsauuu
N3meHeHus nynb- YperxkeHuve Ha YpexkeHve Ha YyaweHnue nynb- | OTcyTcTBME Nynbca
ca o oTHoLle- 4—6 yn./mMuH 7—15 yn./™MuH ca

HUIO K UICXOQHOMY

3. 3anonHuTe cooTeeTcTBylOLWME CTONOLbI B Tabnuue.

Bo18006b1 u 06cyxdeHue pesynomamoB pabomei:

OTMmeTbTe MHAMBMAOYaNbHYIO CTeneHb akTMBHOCTM otaenoB BHC y paHHoro ucnbityemoro.
Hapucynrte cxemy pednektopHon ayru rnaso-cepaeyHoro pedriekca U 06bsACHUTE MEXaHWU3MbI
€ro BO3HWKHOBEHMUA.

JlaboparopHas pabora Ne 2,

«OueHKa pyHKLUOHANIBHOrO COCTOAHUA BEreTaTUBHOM HEPBHOMW CUCTEMBbI».

Llene pabomel: oBnapetb NpoOCTENLLMMU METOAAMU OLEHKMU (PYHKLMOHANBHOMO COCTOSHWUA
BEreTaTMBHOM HepBHOMW cucTeMbl. Onpenenutb BeretatneHbi MHAeKC Keppo.(BUK)

0O6opyodoBaHue: umbposas naboparopus (aartumk aptTepuasibHOroO AABNEHUSA, MAHXKETKa, MK.

lMopadok npoBedeHue 3kcnepumeHmo8:

BeretatusHbit uHgekc Keppo (BUK) noseonsiet ouenunts ToHyc BHC B nokoe. Beretatus-
HbI MHAEKC OTpa)KaeT HanpaB/eHHOCTb M BEJIMYMHY TOHYCa CUMMATUYECKOro WK napacumna-
TUYECKOro OTAesla aBTOHOMHOW HepBHOM cucTeMbl. [lnsa ero pacyeta Heob6xoamMMo:

OnpepenvTb NynbCc U apTepuasnbHoe AasneHue obcrefyeMoro, Mcnonb3ysa uudposyto na-
6opartopuio No GU3NoNoruu.

Paccuutats BUK no dopmyne

1-010
BHE = ———— x100,
qCC
roe BUK — BennunHa nnpekca Keppo;
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0L — BenuunHa AMacToNMYeCcKoro AaBNeHus;
YCC — yacToTa cepfieyHbiX COKpaLLeHUI (nynbc).
3. OueHka BeretatnBHoro nHaekca Kepgo

ot +16 no +30 CUMNATUKOTOHUSA
> +31 Bblpa)XeHHasi CUMNATUKOTOHUSA
or —16 oo —30 napacuMMnaTMKOTOHUSA
<-30 BblpaKeHHas napacuUMmNaTMKOTOHMA
ot —15 030 +15 YPaBHOBELLEHHOCTb CUMMATUYECKUX U NapacuM-
naTM4eCcKuX BIUAHWUIN

MNokazartenb Hopmbl: ot -10 no +10.

MonoxkutenbHble 3HaYeHWA MHOEKCA CBUAETENbCTBYIOT O npeobnagaHMu CUMNATUYECKOro
TOHyCa, OTpuuaTeSibHble O npeobnafaHnM napacMMnaTMyeckoro ToHyca (BaroToHuM).
BUK=0 — cocToaHne nonHoro BereTaTMBHOro paBHOBECUS (3UTOHMSA).

Bo618006b1: COOTBETCTBYIOT LieNM.

JNa6oparopHas pa6ora Ne 3.

«OnpepeneHuve KOXXHO-COCYAUCTOU peakuuu (Mmeton aepmorpacdusma)»

Llens pabomer. onpefeneHve ToHyca BereTaTUBHOW HEPBHOW CUCTEMbI.

O6opydoBaHue: kapaHaaLl.

lNopsadok npoBedeHue 3kcnepumenma:

1. MNo koxe Ha BHYTpPEeHHeN CTOpoHe Npeanieybs NPOBECTU PAaBHOMEPHOE LUTPUXOBOE [BU-
YKEHWe TyMbIM KOHLOM KapaHzalla.

2. Mo cekyHaOMepY OTMETUTb BPEMS MOSABMIEHUS U UCYE3HOBEHWUA KPAcHOW uau 6enow no-
nocol. B BbipaxkeHHOCTW peakunUm UMeeT 3Ha4YeHUe CTeNeHb HaXaTus.

Mpumeyarue: KpacHbiit fepmorpadmam xapaktepusyeTt nosbiLeHHY0 BO30yAMMOCTb napa-

cuMmnaTtnu4yeckoro otgena BereTaTMBHOM HepBHOl)II CUCTEMDbI, BCNeacTteme 4ero pacCllnpAarTcAa Co-
CyAbl KOXXH.

Benbit — noebiweHHYO BO36YAUMOCTb CUMNATUYECKOrO OTAESNA, Bbi3biBAIOLLYIO CYXKEeHUe
cocynoB Koxu. Po3oBbiit aepmorpacdusm roeopuT o HOpMasbHOM TOHYCe CUMMATUYECKOW U na-
pacuMnaTM4eckon MHHepBaLMKU KPOBEHOCHbIX cocynoB. C BO3pacToM narteHTHbIM (CKPbITbIN)
nepuos NposiBNieHUs peakuuu ysennumeaetcs ¢ 3 MyuH o 10 MuHyT.
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JlaboparopHas pa6ora Ne 4.

«OueHKa BereTaTMBHOM PEaKTUBHOCTU AaBTOHOMHOMW HEPBHOW CUCTEMDI
(opTocTaTuueckas npoba)»

Lleno pabomel: onpeneneHve peakTMBHOCTM CUMMATUHECKOro OTAena aBTOHOMHOW HepB-
HOM CUCTEMDI

O6opydoBanue: patumk nynoca Relab.

lMopadok npoBedeHus 3kchepuMeHma:

[na onpepeneHns peakTMBHOCTM CMMMNATUYECKOrO OTAeNla aBTOHOMHOM HEPBHOM CUCTEMbI
PerucTpupyetcsa U3MeHeHWe nynbca Npu nepexone U3 ogHOro nonoXxeHus B gpyroe. Mpu atom
HeobX0AMMO C/leloBaTh TAKUM YKa3aHUAM:

1. ana ctabunusaumu nynbca (YCC) ncnbiTyemblit 4OMIKEH CNOKOWHO fieXKaTb Ha KyLUETKe B
TeyeHue 7 MUHYT;

2. MO UCTeYeHUU 7 MUH B 3TOM JKe MOJIOXKEHUWU AATYMKOM (DUKCUPYETCS NYJSIbC UCMbITYEMOrO
3a 15 ¢ (HCCy);

3. nanee no KOMaHAe MCMbITyeMbIA CMOKOMHO BCTAET M Y HEro cpasy ke B TedeHue 15 c 3a-
mepsetca nynbc (YCC,);

4. vcnbITyeMbli MPOAO/IKAET CMOKOMHO CTOATb B TeyeHue 1 MUH, B KOHLe KOTOPOWM 3a no-
cnepnue 15 ¢ pukcupyetca YCC,.

Pacuétbl BoinonHs0TCA No copmyne

(4CC, — 4CC,)
yce = x 100 %.
yce,

MNpumMep pacueTa: [ONYCTUM, YTO UCXOAHBIM Nynbc B nonoxenuun nexxa YCC, = 80; korpa
ucnbityembivi Bctaer, ero YCC, coctaenset 100 ynapos. B koHLe nepBoi MUHYTbI NOCNE CMEHbI
nosbl noacuutbiBaetca YCC;. donyctum, oHa pasHa 104ypapa. Mo dopmyne noacuutbiBaem
cTeneHb yyaweHus nynbca (HCC) no oTHOLIEHUIO K UICXOAHOMY NMOKa3artesto:

4YCC= (100—80) / 80 x 100 % = 25 %.
YCC; ucnonb3yetca B pacyeTax TonbKo B ToM ciyyae, ecnm YCC, = YCC,.

PekomeHgauum no oopmseH1io NpoToKosa padoTbi
[enaetca BbIBOA MCXOAA M3 TOrO, YTO ydawieHue nynbca 6onee yem Ha 28 % ceupeTens-
CTBYET O MOBbILEHHOW PEaKTUBHOCTH CUMMATUYECKOro oTaena, a MeHee 4eM Ha 17 % — o ero
MOHWKEHHOWM peakTUBHOCTU. (DU3MONOrMYEeCKUM cuMTaeTcs ydyalieHue nynbca Ha 12— 16 yo/
MuH (18—27 %).

JNlaboparopHas pabora Ne 5.

«OnpepeneHne peakKTUBHOCTH NapacMMNATUYECKOro OTAes1la aBTOHOMHOM
HepBHOMN CUCTEMbI (KIMHOCTaTUYECKasA Npoba)»
Lleno pabomer: onpeneneHve peakTMBHOCTM NapacMMMaTMHecKoro otaena aBTOHOMHOM
HEPBHOMN CUCTEMBI
O60opydoBaHue: KoMmnbloTepHbIM UHTEpdec cbopa aaHHbIX Releon Lite.
Hartuuk nynbca Releon, MNK.
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lNopsadok npoBedeHuek 3KkchepuMeHma:
Pernctpupyembie nokasartenu B JaHHOM C/ly4ae CleayioLme: U3MeHeHWe nysbca Npu nepe-
XOZe€ M3 MOJIOXKEHUSA «CTOA» B NOJSIOXKEHUE «nexay. [lopsagok Takos:

MCMbITYEMbIA HAXOAMUTCSA B NMOJIOKEHUM «CTOA»;

B TAKOM MOJIOXKEHUM HECKO/bKO pas (oo Tex nop, noKa nokasartesib He CTabunusmpyercs)
nopcumutbiBaetca nynbc (YCC,) B TeyeHunn 15 c;

MO KOMaHAe 3KCnepuMeHTaTopa UCMbITYEMbIM CMIOKOMHO JIOXKMUTCS Ha KyLLEeTKy, noce ye-
ro cpasy e 3amepsetcs nynsc (HCC,);

MCMbITYeMbI MPOAOSIKAET CMOKOMHO Nexkarb, U yepe3 1 MUH y Hero cHoBa 3aMepstoT
nynsc (YCCj);

NPOMU3BOAATCA pacyeTbl Mo TOU e dopMyne, 4TO U B npeablaywen npobe. 3HaveHue
YCC; B pacyetax He UCNONb3YETCAHO, ECNIU YPEXXeHWe Mysibca HeHacTynaet B nepeble 15
c nocne cmenbl no3bl (YCC, = YCC,), a HabnoaaeTca NULWb B KOHLE MUHYTbI, B hopmMyny
emecto YCC, noacraensotca gaHHble YCC;. OpgHako B BbiBOAax HeoHXoAMMO yKasarb,
YTO peakuMsa NapacuMnaTMYecKoro oTaena 3aMeqJseHHa.

PekomeHpauum no ochopMneHuto NpoTokona paborbl
[enaetcs BbIBOA UCXOASA U3 TOTO, YTO:

1.
2.
3.

4.

3HaK «—» O3HayaeT ypeXKeHue MynbCa;
ypexkeHue nynbca Ha 4— 12 ya,/MuH cumtaeTtca HopmasbHbiM (6— 18 %);

ypekeHue nynbca MeHee yeM Ha 6 % CBMAETENbCTBYET O MOHMKEHHOW PEAKTUBHOCTH
napacumnaruyeckoro orgena, 6onee yem Ha 18 % — 0 ero NoBbILLEHHOW PEAKTUBHO-
cTu;

OTCYTCTBUME YPEXKEeHWs UMK yyalleHue nynbca (3Hak «+») rosoput o npeobnagaHum To-
Hyca CMMMAaTU4YeCKON HEPBHOM CUCTEMDI.

Ecnu nynbc He cTtaHoBMAICA pexke To, Npoba Ha3biBAETCA apeaKTUBHOW, €CJIM XKe BMECTO
3amepsieHusa Habnopaetca ydaweHune YCC, npoba HasblBaeTcs M3BPALLEHHOM, UK NapagoK-
canbHon. O6a BapuaHTa peaktmeHocT BHC oTHOCAT K AUCTOHMYECKUM peaKkumuaMm.

Takum o6pa3om, BeretaTMBHas PeaKTMBHOCTb MOXET ObiTb HOPMasIbHON UM U3BPALLLEHHOMN,
N36bITOYHOMN, HEJOCTATOYHOM.

JNlaboparopHas pa6ora Ne 6.

«OueHkKa BeretatuBHoro obecneuveHus (npoba MapTuHerTa)»

Llene pabomer: onpeneneHve BeretatuBHoro obecneyeHuns no namererumio YCC u aprepu-
anbHoro paenexus (A/l) npy no3npoBaHHOM Harpyske.

O6opydoBanue:

KomnbtoTep.

KomnbloTepHbin nHTepdeiic cbopa aaHHbix Releon Lite.

[atunk nsmepeHus aptepuanbHOro faBieHun

lMopadok npoBedeHus 3kchepuMeHma:

HocTatouHocTb BeretatMeHoro obecrneuyeHuns onpeaensetcsa no usmeHernuo YCC u aprepu-
anbHoro aasnenus (ALl) npu gosmposaHHou Harpyske. [pu 3ToM HeobxoaMMO:

MOMNPOCUTb UCMbITYEMOrO 3aHATb YA0OHOE NONOXKEHUE CUASA HA CTYNE;

onpegpenutb YCC, 1 aptepuansHoe paenenue (Alc,, ALAa,) ucnoityeMoro B Nokoe;
NOMPOCKUTb UCMbITyeMOoro BbinoaHWUTb 20 puTMUYHBIX NpucepaHuii B TedeHue 30 c, ¢ BbITA-
rMBaHWEM pyK Bnepes;

cpasy ke noeTopHO M3meputb nynbc (HCC,) u AL (Alc,, Adn,);

3areM yepe3 3 MUH oTabIXa BHOBb M3MepuTb nynbe (YCCs3) u AL (ALcs, Adns);
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* onpenenvTb BennumnHbl yyaweHus nynbca YCC 1 NoBbIlLEeHWS CUCTONIMYECKOro U AnacTo-
nuyeckoro Al (B % K MCXOAHBIM 3HAYEeHUAM) No opMynam:

(Alc; — Allcy)
Allc = x 100 %;
Allc,
(ALn, — ALxn,)
Allp = x 100 %.
Aln,

dopmyna gns onpepeneHus sennunHbl yyawenus nynbca (YCC) 6bina npuseneHa paHee.

Pexomendayuu no ogpopmneHuro npomokona pabomei:

Mony4yeHHble gaHHble 3aHecTH B Tabnuuy (tabn. 2). Caenarb BbIBOA MCXOASA M3 TOrO, YTO
npu HopMmoToHuyeckon peakuun YCC yuawaetcsa Ha 50—70 %, makcumanbHoe AasneHune yse-
nuuunsaetcs Ha 15—20 %, muHumanbHoe pasnerHne cHukaetca Ha 20—30 %. BoccraHosne-
HWe 3TUX MoKasaTtesiel JOMKHO MPOU3OMTH B TeYeHWe 3 MUH MoCsie HarpysKHy.

Takum obpas3om, cuMnaTMyeckuit otaen obecrneynsaeT onTUMasnbHOE BbiNosiHeHWe dhusnye-
CKOM Harpy3ku. MoryTt Habntoaatbcss U MeHee 3KOHOMHbIE CMOCOObI BEreTaTMBHOM perynsuuu.
[MNepTOHMYECKUI TUN PEryIMPOBaHUA MMEET MeCTO B TOM C/lyyae, ec/iv Noc/e Harpysku BO3-
pacTaloT Kak MakCcUMMasibHoe, Tak U MMHUMaJibHOe AaBneHue. [1n1s runoToHnYeckoro Tmna pery-
JIMPOBAHMSA XapaKTEPHO CHUXKEHWE MAKCUMaSIbHOrO U MMHUMAJIbHOMO AaBlEHUA.

Mpo6a MapTtuHetTa

Mokaszatenu 4ycc Allc Aln %

UcxopHbie

MNocne npucepanuii

Yepes 3 MUHYTI

MapacumnartMyeckuit oTaen nocne Harpysku obecrneynBaeT BOCCTAHOBEHWE (DYHKLMN.
BoccraHoBUTENbHLIM Nepuos BereTaTMBHbIX (PYHKLMW OLEHWBAETCA CheaylowuM obpasom:
€CJIM MO UCTEYEHUN 3-MUHYTHOIO MPOMEXKYTKA BPEMEHM NOC/Ie Harpy3ku nokasaresnv nysbca u
apTepuasnbHOro AaB/IEHUS He BOCCTAHAB/IMBAIOTCA A0 UCXOLHbIX BEJIMYMH, TaKas peakuus oT-
HOCUTCS K AUCPETYNATOPHbIM, €C/IM BOCCTAHOBNIEHUE NMPOUCXOAUT LO UCXOLHOMO YPOBHA — K
HOPMOTOHUYECKUM.

JlaboparopHas pabora Ne 7.

«/[bIxaTenbHo-cepaeyHbin pednekc lepuHra»

70T pedhneKkc Mo3BOMSET OMNpeaenuTb TOHYC ueHTpa bnyxgatowero Hepsa. Mpu 3a-
LEPXKKe [AbIXaHWUA mocsie rMyOboKoro BAOXa YacToTa CEpPAEYHbIX COKpPALLEeHWM YMEeHbLUAeTCs
BC/IeACTBME MOBbILIEHUS TOHYCa SAep Baryca, YTo NposABASETCA HOPMe 3aMeaJsieHUeM nynbca
Ha 4 — 6 ynapoe B 1 MuHyTy. 3amegnexue nynbca Ha 8— 10 u 6onee yaapos B 1 MUH yKasbiBa-
€T Ha MNoBbILLEHUE TOHYCaA napacumnatudeckoro otaena BHC. 3amennexuve nynbca meHee yem

Ha yeTblpe yaapa B 1 MMH CBMAETeNIbCTBYET O MOHUXEHUM TOHYCa NapacMMnaTMyecKkoro otaena
BHC.
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Leno pabomer: onpenenitb  pPeakTMBHOCTM MapacMMMaTMYecKoro oTaesna aBTOHOMHOM
HEepPBHOMN CUCTEMbI.

O60pydoBanue: KoMnbloTepHbINM MHTEpdeic cbopa aaHHbIX Releon Lite, patumk nynbca.

lNopsdok npoBedeHusa 3KcnepumeHma:

Y ucnbiTyemMoro, HaxoaALLEerocs B NOMOXeHUWU CUAA, onpenenseTcs nynbc.

MonpocuTte ero caenatb rMyboKuii BOOX M 3a4ep»KaTb AbixaHue. B 31o Bpems ewle pas nog-
cyuTamTe nynbC.

Pexomendayuu no ogpopmneHuro npomokona pabomei:

MonyyeHHble pe3ynbraTbl (YacToTa Mynbca A0 Havana 3afep’KKu ObIXaHWs U BO BpeMs 3a-
LEPXKKU ObIXaHWUA Ha BAOXE) BHECUTE B TETPaAb U NOACHUTAMTE Pa3HOCTb MysbCa:

* YacToTa nynbca A0 3a4ePXKKKU LbIXaHUS B 1 MUHYTY;

* yacToTa ny/sibCa Ha BAOXEe BO BPEMSA 3a[4ePXKKHU AblXaHWA

* B 1 MUHYTY;

* pPa3HOCTb YaCTOTbl A0 3a4EPXKKWU AbIXaHUSA M HA (hOHe 3aAePXKKU NpuU rMyOOKOM BAOXE
B 1 MUHYTY.

Coenaiite 3aknoyeHne o ToOHyce napacumnarmyeckoro otaena BHC, perynupytowero pa-
60Ty cepala; OTMeTbTE XapakTep TOHyC 6y>KaaloLLero Hepea y MCMbITyeMoro (HopManbHbiK,
MOHMXXEHHbIN U NOBbILLIEHHbIN).

KonmponoeHbie Bonpocei:

1. Co3HatenbHoe ynpaefieHWe CKeNIeTHbIMU MbILLLLAMU BO3/I0XKEHO Ha:

1) BereTaTMBHYIO HEPBHYIO CUCTEMY

2) COMaTUYECKYIO HEPBHYIO CUCTEMY

3) 3HAOKPUHHYIO CUCTEMY

4) onopHo-ABUraTeNbHyIO CUCTEMY.

2. Mo dyHKUMKM BCA HEPBHasA cUCTEMA Nojpaspensercs Ha:
1) comaTtnyeckyto 1 BeretaTMBHYtO (2aBTOHOMHY!IO)

2) cMMNAaTUYEeCKYIO U NapacuMnaTuyecKyio

3) ueHTpasnbHyto 1 nepudepryeckyto

4) nepueprUyecKyto U COMaTUYECKYIO

3. BeretatuBHas HepBHas cucTeMa JaeT PyHKUMOHAbHYIO MHHEPBALMIO:
1) ckeneTHOM MycKynatype

2) rnagKUM MblLLEYHbIM BOSIOKHAM BHYTPEHHUX OpraHoB

3) rMagKUM MblLLEYHbIM BOJIOKHAM COCYAOB

4) >kene3ncTomn TKaHu

4. YKkaxkute pacrnonoxxeHue Ten Y4yBCTBUTENbHbIX (1-X) HEMPOHOB BereTaTUBHbIX pedneKkTop-
HbIX Ayr:

1) yyBCTBUTENbHBIE Y3/1bl YEPENHbIX HEPBOB

2) CNMHHOMO3roBbI€E Y3/1bl

3) 3agHuWe pora CNMHHOro Mo3ra

4) BereTaTUBHbIE Y3/bl

5. CuHanc — aTo:

1) BewecTBO, BblaeNnseMoe 6narogaps AeMCTBMIO HEPBHOrO UMMNysbCa.
2) OKOHYaHWe YyBCTBUTENIbHbIX HEPBHbIX BOJTOKOH.

3) «3HepreTMyecKas CTaHUMUSA» KNETKM.

4) obnacTb KOHTaKTa HEPBHbIX K/IETOK APYr C APYrOM W/ C TKAHAMM,

B conepkaHue 135




TOUYKA \!pocm EMONOrMsA

6. Ykaxkute pacnosioxkeHue BCTaBOYHbIX HEMPOHOB BEreTaTuBHbIX pedIeKTOPHbIX Ayr:
1) Aaapa 3agHero pora CNMHHOIO Mo3ra

2) NpoMeXKyToHHO-OOKOBbIE AApa CIMHHOrO MO3ra

3) BereTaTuBHblE SApa YepernHbIX HEPBOB

4) cNMHHOMO3roBble Y3/bl

7. Ykaxkute pacnonioxkeHue ABuratesibHbIX HEMPOHOB BereTaTUBHbIX peh/IEKTOPHbIX Ayr:
1) BereTatuBHble AApa YepernHbiX HEPBOB

2) NpoMeXKyTO4HO-O0KOBbIE Aapa CIMHHOIO MO3ra

3) sppa nepefHero pora CNMHHOIO Mo3ra

4) BereTaTUBHbIE Y3/1bl

8. Ykaxkute, Kakue y3nbl OTHOCATCA K CUMMNATUYECKON HEPBHOW CUCTEME:
1) okonono3eoHo4Hble (| Nnopsaka)

2) npeano3soHo4Hsble (Il nopsaka)

3) okonoopraHHble

4) BHYTpPUOpPraHHble

9. Mpu cMMNATUKOTOHWUM OTMEYaeTCA:

1) CyXOCTb KOXHbIX MOKPOBOB, HE3HAYUTE/IbHOE NOTOOTAENEHUE

2) KACTW PYK LMAHOTHYHbIE, BNaXkKHble, XOnoaHble, bneaHeoT npy HaaasIMBaHUK NasbLEM.

3) Yacto oTMevaeTcA MpPaMOPHOCTb KOXHbIX MOKPOBOB (COCYAMCTOE OXepesibe), 3Hauu-
TeNlbHas NOT/IMBOCTb.

4) Koxka HepeZKo canbHas, CK/IOHHA K YrpeBoM Cbinu, AepMorpacdm3mM KpacHbIM, BO3BbILA-
lOLLInMCA.

10. BarotoHus 310 cocTosiHMe xapakTepu3yloLieecs:

1) petv yawe xyable UM UMET HOPMaJIbHYIO MacCy, HECMOTPA Ha MOBbILIEHHbIW anneTuT
2) uBEeT NULA NepeMeHUYMBbIN AETH NIEMKO KpacHeloT 1 bneaHetoT

3) 6enbiit MM po30BbIK AepMorpadusm

4) cHWXeHue anneTuTa, BO3MOXHbl 60NN B XKUBOTE

OLLEHKA ®U3UOJIOTMYECKUX PE3EPBOB [IbIXATEJIbHOU CUCTEMDbI

[pixaHne — ocHoBHas hopMa AUCCUMUNALMM Y YENOBEKA, KMBOTHbIX, PACTEHUM U MHOTUX
MUKpOOpraHusmos. [Mpu abixaHuu 6oratble XMMWUYECKOW 3HEpruen BelecTsa, NpuUHad/iexa-
LMe OpraHn3My, OKMCAAIOTCA A0 OefHbIX SHEPrven KOHeYHbIX NMPOAYKTOB (AMOKCHMAA yriepoaa
1 BOJbl), MCNOJb3YA AN 3TOr0 MOSIEKYNSAPHbIA KUCNOPOA,

Y NO3BOHOYHbIX }XMBOTHbIX M Y€/IOBEKA CUCTEMA AbIXaHUSA — KOMIIEKC C/IOXKHbIX NpoLec-
COB, BK/IOYAIOLLMX BHELLUHEE AblXaHWe, TPAHCMOPT ra3oB KPOBbIO U TKAHEBOE BHYTPEHHee Abl-
XaHue.

CnoskHble MexaHW3Mbl perynsiuuMmn ObixaTeslbHOM CUCTEMbl HaMpae/ieHbl HA U3MEHeHWe Ya-
CTOTbl M MMYOUHbI AblXaHUA B COOTBETCTBMU C CUIOMUHYTHLIMU MOTPEOHOCTAMM opraHu3Ma (Ta-
KMMU, KaK NOKOW, hM3nyecKas Harpyska, Kallesnb, YuXaHue, roTaHue, peyb 1 NeHue y Yyenose-
Ka). B cBolo ouepenb, cornacoeaHue ApixaHUs C APYrMMHU cMcTeMamu, obecneymsaroLLmMmm ob-
MeH BELLECTB B OpraHusMe, IBNAETCA pe3ybTaToM CJIOXKHOIO B3aMMOAENCTBUSA PerynsaTopHbIX
MEXaHW3MOB, BK/IOYaOWMX nepudepuyeckme M LeHTpanbHble obpasoBaHus, OeATeNbHOCTb
KOTOPbIX Hanpas/ieHa Ha NoAAepyKaHWe rasoBoro roMeocTasa B KpOBU.
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MoTpebHOCTb B KUCIOPOAE U3MEHSETCA B 3aBUCMMOCTU OT CTEMNEHU aKTMBHOCTU OpraHu3ma.
B3pocibit My>KuMHa B COCTOSIHUM MOKOSA BAbIXaeT okoso 3,75 n Bo3ayxa B MUHYTY. ITOT 06beM
copepxut okono 750 kucnopopa, KoTopbi ycBaueaetca npuMepHo Ha 1/3. Ecnmn yenoeek
NMOGEXKUT BAOrOHKY 3a aBTOOYCOM, BK/OUYMBLLUMECA B paboTy Mbiwubl noTpebyloT ropasgo
6osblue KUMCopoda, Ans Yero npuaercsa BaoxHyTb B 15 pas 6onble Bospyxa. Notpebnerue
Kucnopoga mMoxkeT Bo3pacti npumepHo B 30 pas.

MocKonbKy opraHn3my B 3aBUCMMOCTH OT CTEMNeHM aKTUBHOCTU TpebytoTcsA pasHble 06beMbl
KMCNopoaa, opraHM3My He oBOWTUCL Ge3 pe3epBHOM EMKOCTH, KOTOpYO obecrneynBaeT BHY-
TpeHHee CTPOeHUE NIErKUX, U B YaCTHOCTH, anbeeosibl. He oboinTuch 1 6e3 noctosHHoro 6anax-
ca Mexy 4acToToM M ryOUHOWM AbIXaHWUSA U KPOBOCHAOXKEHUEM NErKuX.

HopmanbHoe paBHOMepHOe [bixaHWe — HEeNpoOU3BOJIbHOE [bIXaHWe C PaBHOMEPHbIMU
Baoxamu. Mpu nosbilweHHOM notpebneHnn kucnopoga (Hanpumep, nocne GU3NYECKUX Harpy-
30K) HabntofaeTcsa NoBbILEeHWE YAaCTOThbl AbIXaHUA.

TaxunHo3 — yBenuyeHue apixatesibHbix aktoB 6osiee 20 B MUHYTY.

BpaannHoa — ymeHblueHHWe fbixaTenbHbiX akToB MeHee 16 B MUHYTY.

BAXHO!

JBosIlOUMA AblXaHUA

1. OuddysHoe abixaHMe — rasoobMeH MPOUCXOAMT 4Yepe3 MeMOpaHy KNeTKu nyTem
anddysun. CoxpaHnnocb y OgHOKNETOUHbIX a3poboBs (Hanpumep, y amebbl).

2. KokHoe abixaHue — rasoobMmeH NpoucxoauT Yepes noBepxHOCTb Tena. Bctpeyaetcs
y YepBe#, HaceKoMbiX. Y yesioBeKa KoXHoe apixaHue coctasnset okono 1 %.

3. KabepHoe abixaHMe — MO3BONSAET U3BNIEKATb KMC/IOPOZ, U3 BOAHOW Cpefpl; BCTpeya-
eTtca y pbl6, ampnbuit.

4. JlerouHoe gpixaHue, T.e. ra3000MeH C aTMOChepHbIM BO34YXOM, MPOUCXOAMT B Cre-
LManbHbIX OpraHax — NErkux; MMeeT MecTo Yy MTUL, MJIEKOMMUTAIOLLMX U YeSIoBEKa.

Cuctembl, yyacTByloLME B AbIXaHUU:

1. Annapar BHeLIHero ApixaHuA (flerknue ¢ BO3QyXOHOCHbIMU MYTAMU WU MNJEBPasbHOM Mo-
NOCTbIO, FPyAHAsA KNleTKa C MbIlLAMM, NPUBOASLLUMU €€ B ABUXKEHUE).

2. CeppeyHo-cocyaucrtan cuctema.

3. Cucrema KpoBw.

4. Metabonn3m (opraHennbl KNeTku, obecrnedynsaioLme TKAHEBOE AbIXaHue).

5. HepBHo-rymopanbHas perynauus.

OcHoBHble 3Tanbl gblXaHUsA:

1. BeHTHnAumA nérkux — rasoobMeH Mexay aTMOCGEePHbIM U afibBEOSAPHBLIM BO3AYXOM.

2. nddysuns razos B NErkMx — razoobMeH Mexay anbBeosIAPHbIM BO3AYXOM U KPOBbIO.

3. TpaHcnopT ra3oe KpoBbio.

4. Indbdysnsa ra3os B TKaHAX — razooOMeH MeXay KPOBbIO U TKaHAMMU.

5. BHyTpeHHee TKaHeBOe [bIXaHWe — OKUC/IUTENbHblE MeTaboNMYecKue peakunm B TKaHAX
(u3yyaetcs Guoxmmuen).

BHewwHee abixaHue, To eCTb rasoo0bMeH MexXay KPOBbIO U OKpY’KaloLLel cpefon, BKoYaeT
nepsble Aga 31ana. OcTtanbHble TpW 3Tana o6pasytoT BHYTPEHHEE 3BEHO CUCTEMbI AbIXaHMWS.

CTpyKTypa annapara BHELUHEro AblXaHus.

1. rpyoHas knetka

2. nneBpasibHas NonocTb

3. BO3lyXOHOCHbIE NyTH

4. nerkue c X MHHEpPBALMEN U KPOBOCHABKeHMEM.
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ITO UHTEPECHO:

MNpu paHeHMAX rpyaHOM KNETKU WK NOBPEXAEHUAX NIEFKUX BO3MOXKHO rNonagaHue Bosfyxa
B NJIeBPasibHYIO NONOCTb. JTO SIBIeHUE HOCUT Ha3BaHME NMHEBMOTOPAKC — CKOTMJIEHWE ra3oB B
nneBpanbHOW nonoctu. [IByXCTOPOHHMM OTKPbITbIM MHEBMOTOPAKC MPUBOAMT K CMafEHMIO
(aTenekTtasy) nerkMx M K cMepTu U3-3a OCTaHOBKM AbixaHusA. Cnactn noctpajasLiero MoxeTt
JIMLWLb €ro 3KCTPeHHOe NOAK/oYEHWE K annapary UCKYCCTBEHHOMO AblXaHus.

Pasnuyatot Tpu TMNa AbixaHua: rpyaHoe, 6piolwHoe (auadparmanbHoe) U CMellaHHoe Abl-
xaHue. [pyaHOM TMN obiXaHUS BCTPEYAETCS Y MHOIO POXKABLUMX YKEHLLMH, Y KOTOPbIX ABUXKEHUE
anadparmbl U OPIOLLIHONM CTEHKM YacTo BbIIO OrpaHUYEHO YBEIMYEHHOM MaTKoW. bprowwHoi Tmn
AbIXaHUA MPEBANUPYET Y MYXKYUH-TPY3UMKOB, Y KOTOPbIX ABUXKEHUE pebep YacTo Obino orpaHu-
YEHO M3-3a perynsapHbIX NEPEHOCOB rpy3a Ha crnuHe. B obomx cnyyasx Tvnbl abixaHUs 3aKkpen-
NATCA NO MexaHW3My ycniosHoro pedekca. Ob6blYHO y Nloaei UMeeT MeCTo CMeLLaHHbIN TUN
ObIXaHus.

BosgyxoHocHble nyTu:

BosgyxoHocHble (abixatenbHble) NyTM — 3TO AblXaTesibHble TPYOKM, MO KOTOPbIM BO3AyX
[BWXXETCS OT POTOBOrO M HOCOBOIO OTBEPCTUM A0 JIErOYHbIX afbBEOs, UX MOAPA3LENSAOT Ha
BEPXHME U HUXKHME.

K BepxHuM pgpbixaTesnbHbIM MYTAM OTHOCATCSA: NOJIOCTb HOCA WM pTa NPU POTOBOM [AbIXaHWM,
HOCOIIOTKA, NpuAAaToYHble nasyxu Hoca (cbpoHTanbHas, raMMopoBa, pelleTyaras), K HUX-
HUM — ropTaHb, Tpaxes U BCe BPOHXM. Y3KMM MeCTOM B ropTaHu ABMIAETCA rojocoBas Lesb,
KOTopas npv BAOXe pacLUMpsAETCs, a NpU BblAOXe — Cy)KaeTcs.

Ha ypoBHe 5-ro rpyaHOro no3BoHKa Tpaxes pa3BeTBASETCA Ha NPaBbli U NEBbIN [NaBHble
OGPOHXM, KOTOpble B Aa/lbHEWLLEM MOC/EA0BATE/IbHO AENATCA MO TUMY AUXOTOMUM (LeneHue Ha
Asoe no 23 nopagka).

Tpaxes v KpynHble BPOHXM BCEraa OTKPbITbI, TaK KaK MX CTEHKA MMEET XPSLLEBYIO TKaHb C
MyYyKamu MagKMxX Mbllll, CTEHKU MENKUX BPOHXOB 0Bpa3oBaHbl rM1aAKOMbILLEYHbIMWA BOSIOKHA-
MW Y NO3TOMY BCEraa HaxoaAaTCs B COCTOSHWUM TOHYca.

MYHKLMU BO3OYXOHOCHbIX MyTeK:

1. MNpoBeneHWe BO3ayxa B NErKMUE U U3 NETKUX.

2. OuneHre Bo3ayxa OT MblUIEBbIX YAaCTUL, MUKPOOpPraHu3MoB. [lBuxkeHune cnvsm 3a cyet
LEeATeNIbHOCTU MepLaTesibHOro 3MUTENNA MOMOCTH HOCA, TPaxen U BPOHXOB AefnaeT oYuLLeHue
Bo3ayxa 6onee 3hdeKTMBHLIM, 0OCOHBEHHO MPU HOCOBOM AbIXaHWM. ITOMY CMOcobCTBYIOT Ha-
JIMYMe BOJIOCAHOrO (hMbTpa B NpeaaBepun HOCa, BUXPEBbIE ABUKEHWUS BO34yXa B HOCOBbIX XO-
Jax, a TaKXe 3alUuuTHble pedneKkchl: YuxaHue U Kawenb. B cnuvsu abixatenbHbix nyTen conep-
XWUTCA BaKTepuUMaHOe BELLEeCTBO — /IM30UMM M BaKTepnocTaTMyecKoe BeLeCcTBO — MYLUH.

3. CorpeBaHue Bo3ayxa 3a CHET XOPOLLEro KpOBOCHABKEHUSA CTEHOK AblXaTesibHbIX NyTeN.

4. YBnakHeHuWe BO3[yxa 3a CYET Bjlaru CeKpeTa C/IM3UCTON 0DONOYKM HOCA, CNE3HbIX XKe-
nes v BPOHXMaNbHbIX XKenes.

5. YyacTtue B npoueccax TepMoperynsiuMm opraHnsma.

6. lopTaHb C roNO0COBLIMU CBA3KAMM Y4aCTBYET B reHepaLMu 3ByKOB.

7. YuacTtue B 060HATENbHOW (DYHKLUMM.

8. MNpoxoanMOCTb BO3YXOHOCHbIX MyTel peryinmpyercs BereTaTMBHOM HEPBHOWM CUCTEMOM.
Mpy BO3OYXKAEHUM CUMMNATUYECKUX HEPBHbLIX BOSIOKOH BPOHXM PaCLLUMPAIOTCSA, YMEHbLIAeTCs
ceKpeLmsa UX CIIM3UCTON, a3pOaUMHAMUYECKOe COMPOTUBIEHWE CHUMXKAETCS.

Bo306yxaeHne napacuMnarMyeckux Betoyek Gny>kgatowero Hepea, Ha0bopoT, yMeHbLLaeT
NPOCBET BPOHXOB U MOBbILIAET CEKPELMIO C/IM3UCTBIX K/IETOK.

JIérkne — napHbIM opraH KOHYCOBUAHOM (DOpMbI, B NPABOM JIEFKOM passiMyatoT TpU JONH, a
B NeBoM — paBe. BepxylwKu nerkux BbiCTynaloT Hag, KAOUYMLAMKM, @ OCHOBAHMA Npuiexar K
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anadparme. Ha BorHyTo noBepxHOCTM Yepes BOpPOTA B JIerKMe 3axX0oAAT raBHble OPOHXH ap-
TePUN U HEPBbI, @ BbIXOAAT JIEFOYHbIE BeHbl U NMMbaTUYecKue cocybl.

DYHKUUN NETKMX:

1. Yuactue B raszoobmeHe (ocHoBHas yHKLMA).

2. Yyactue B perynsaumn pH Kpoeu 3a cueT BblaeneHns usbbiTka yrieKucnoro rasa (romeo-
cTatuyeckas yHKuUms).

3. BoipenutenoHasa ¢pyHkuus — Bbigenenue , sogbl (0,5 n B cyTku), netyumx eeects (anko-
rons, acpupa, xnopodopma, 3chMpHbIX Maces, aMMUaKa, 3aKMCKU asoTa, aLeToHa, ITUIMepKarn-
TaHa, ra30B aBTOTPAHCNOPTA M NPOMBILLNEHHbIX MPEeANnPUATUI).

4. YyacTtve B BOOHO-CONEBOM 0OMeHe.

5. Yyactue B npoueccax TepMoperynaumMu — B NIerkux Boipabarbisaetcs 6osblioe Konuye-
CTBO Tenna; KpoMe Toro, OHW y4acTBYIOT B NPOLLeCcax TeNI00TAAYM.

6. [leno kposwu.

7. CHTE3 BMOAKTMBHbIX BELLECTB (rMCTaMuHa, PaKTOPOB CBEPTbIBAHUS KPOBM, CEPOTOHU-
Ha).

9. 3awmTHaA dyHKUMSA — nerkue obpasyloT 3auTHbLIM Gapbep OT OKpy)Katowen cpenbl,
BblpabarbiBalOT IM30LUUM, MHTEPGEPOH, UMMYHOMTOOYIMHbI.

10. Pesepsyap Bo3ayxa ans ronocoobpasosaHus.

Neremwe

Puc. 36. CtpoeHue nérkmx

Ha koHuax cambix Menkux 6poHXoB (OpPOHXMON) pacrnonaraloTcs NeroYHble My3blpbKU —
anbeeosibl. Takum obpasom, flerkoe COCTOUT U3 pasBeTBeHU BPOHXOB, 0bpasyloLLMX CKeneT
NErkoro — BGPOHXMaNbHOE APEBO, U CUCTEMbI JIEFOYHbIX MY3bIPbKOB UK aSibBEOI.

CTpyKTYpHO (DyHKLMOHANbHOW €AMHULIEN NIETKOTO ABMSETCA alUHYC, COCTOALLMM U3 KOHEYHOM
BGPOHXMOSIbI U aNbBEONIAPHLIX XOA0B C anbeeosiamu (puc. 36). B anbBeonax nponcxoaut raso-
06MeH MeX Ay KPOBbIO IErOYHbIX KamnuIspoB U BO34YXOM, COAEPKALLUMMCS B IErKUX.
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Puc. 37. CtpoeHue 1 KpoBOCHabKeHWe TEPMUHANBHOM anbBeosbl: @ — KarnuinspHas ceTb,
OKpy)KaroLLas anbeeony; 6 — CTpoeHue anbBeosibl.

O6uwee uncno anbeeon 300 maH, cymmapHasa nsowanb nosepxHoct okoso 80 M2, aua-
meTp ogHow anbeeosbl 0,2—0,3mMM. CTeHKM anbBeosn BbICT/IaHbl OA4HOC/IOMHbBIM MIOCKMM 3NuTe-
nveM. AnbBeosnbl onjieTeHbl MHOTOYUC/IEHHBIMU KPOBEHOCHBIMU Kanunnsapamu (puc. 37). 3nu-
TENUIA afbBEO/ BMECTE C 3MUTENIMEM Kanunnsapos obpasyeT bapbep Mexay KPOBbIO M BO3A4YyXOM
TonwmHoun 0,5 MkM, He npenATcTByloOLW M OOMEHY ra3oB 1 BblAeNEeHUIO BOAAHbIX NApPOB.

[a3006MeH MexXay anbBeosiAPHbIM BO3AYXOM M KPOBbIO OCYLLECTBNAETCA nyTeM Anddy3uu.
IOnddysnoHHoe pacctosiHe 06pa3oBaHO TOHKOM afibBEONAPHO-KANWANSPHOW MeMOpaHoM.
OHa oTpensieT KpoBb JIEFOYHbIX KanWISPOB OT afbBEONIAPHOrO NPOCTpaHCcTBa. BHyTpeHHss
MOBEPXHOCTb aNbBEOJI BbICT/IaHA TOHKOM NJIEHKOM XXUAKOCTU. B CBA3M C 3TUM Mexay cTeHKamu
aNibBeos1 AEUCTBYIOT CUJIbl MOBEPXHOCTHOIO HATSXKEHUS, 3@ CYET KOTOPbIX JIerkue CTpeMaTtcs K
cnaganuio. Ecnv 6bl anbBeosibl ObinK BbICTAAHbI YUCTO BOAHOM MIEHKOW, CU/bl MOBEPXHOCTHO-
ro HaTsXKeHWUSA 3HaA4YUTESIbHO NPEnATCTBOBaNM Obl pacTakeHuto nerkux. OpHako B anbBeosiax
HaxoauTcs BellectBo — cypdakTtaHT, B 10 pa3 ymeHblualoLee NOBEPXHOCTHOE HATSXKEHUE U
npenATcTeyiolLlee crnafeHuto Menkux anbeeos. CypdakTaHT yMeHbLIaeT cuy, Heobxoammyio
ONS PACTAXKEHUSA TKAHWU NIETKMUX NPU BOOXE.

3HaueHue cypdaKTaHTa:

1. YMeHbLUaeT NoBepPXHOCTHOE HaTSXKEHME aNbBEOSIAPHOM XUAKOCTHU, NPeAOoTBPaLLAET C/iu-
naHue asibBeon Mpu BblAOXe, YNydLIaeT PacTaXXMMOCTb NErkux, obneryaeT BoOX.

2. O6neryaet anddysmnio KUCIOPOAa U3 anbBeos B KPOBb BCIEACTBUME XOPOLLUEH pacTBOpH-
MOCTH B HEM KWUCIOpPOAA.

3. BoinonHseT 3awmTHYO (DyHKUMIO: 3aLUMLLAET anbBEObI OT AEUCTBUA OKWUCIUTENEN M
nepekucen, obnagaet 6aKTepMOCTaTUYECKON aKTMBHOCTbIO, obecrneynBaeT obparHbii TpaHc-
MOPT MblM U MUKPOOOB NO BO3AYXOHOCHbIM MYTSAM.

J1érouHble 06bEMbBI U EMKOCTH:
Moka3artenu BHeLWHero AbIxaHWA — 3TO NeroyHble 06beMbl U eMKOCTH. JleroyHble o6beMmbl
TaK)Ke OTpakaloT IHEPreTUYECKUIM pe3epB AbiXaTeslbHbIX MbILLLL.

J1érouHble 06BbEMBI:
1. 0O — pbixatesibHbli 06bEM — 06BEM BO3AyXa, BObIXAEMbIA W BblablXaeMbli MpuU Cno-
KOMHOM [AbixaHuu; oH paeHsetcs B cpegHem 400—500 mn. 1O obecneunBaer BEHTUNALMIO
Nerkux, NoaaepsKMBaeT NOCTOAHCTBO aNbBEOSIAPHOIO BO3A4yXa, y4acTByeT B ra3000MeHe.
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2. PO Ba. — pe3epeHblii 0ObeM BAoxa — 06beM BO34yxa, KOTOPbIM MOXHO BAOXHYTb Npu
MaKcuMMasibHOM BAoxe nocne obbiyHoro Baoxa; pasHsetrca 1500—3000 mn. Onpepensier
CNOCOBHOCTb NIErKUX K 40HAaBOYHOMY pacLLUMPEHHUIO.

3. PO Bbia. — pe3epeHblii 06beM Bbigoxa — 0ObeM BO34yXa, KOTOPbIA MOXHO BbILOXHYTb
NMpY MakCUMasibHOM Bblgoxe nocsie 0ObIYHOro Baoxa v Bbiaoxa; pasHsaetca 1500—2000 mn. OH
onpegpenseT cteneHb NOCTOAHHOIO PACTAXKEHUA JIErKUX.

4. 00 — ocTato4HbIt 06bEM — 0O6bEM BO3ayXa, KOTOPbIM OCTAETCA B SIEFKMX MOC/IE MAKCH-
MasibHoro Bbigoxa; pasHsaetca 1000—1500 mn. U3 neroyHbix 06beMOB CKaabiBalOTCA Neroy-
Hble EMKOCTH.

5. AMIT — AHatoMuuyeckoe MepTBOe MPOCTPAHCTBO — 3TO 06beM BO3AyXa, HaXoAALMICA
B AbIXaTesIbHbIX MyTAX [0 YPOBHSA PECnMpaTtopHbiX OBPOHXMON (Ha 3TUX BPOHXMONAX YyKe uMe-
OTCA a/IbBEOJIbl MU BO3MOXKeEH ra3zoobmeH). Benmunna AMIN cocraenser 140—260 mn v 3aBucuT
OT 0COBEHHOCTEN KOHCTUTYLIMM YesioBeKa (Npu peLueHnn 3a4ad, B KOTOPbIX HEOOXOAUMO yuu-
TbiBatb AMI, a BesiMuMHa ero He ykasaHa, o6bem AMI npuHumatot pasHbiM 150 mn).

6. DMIN — Dusnonormueckoe MepTBOE NPOCTPAHCTBO — 0ObEM BO34yXa, MOCTYNAIOLLMK B
AblXaTenbHble NYTU U IETKKE U HE MPUHUMAIOLMIA yHacTus B razoobmere. OMI1 6onblue aHaTto-
MWYECKOro MepTBOro NMPOCTPAHCTBA, TaK KaK BK/IOYAET ero Kak CoCTaBHyto YacTb. Kpome Bo3-
Zyxa, HaxoAsLeroca B ApixatesnbHbix nNyTsax, B coctae @Ml Bxogut BO3ayXx, NOCTynaoLwmi B
NeroyHble asibBeO/ibl, HO He 0OMEHUBAIOLLMICA ra3amMm C KPOBbIO M3-3a OTCYTCTBUS WJIU CHUXKE-
HMUA KPOBOTOKA B 3TUX anbBeonax (415 3Toro Bo3gyxa MHOraa NpUMeHSeTCs Ha3BaHWe aNlbBeo-
NApHOe MepTBOEe NPOCTPAHCTBO). B Hopme BenuuMHa yHKLMOHANbHOrO MepTBOro MNpo-
ctpaHcTea coctaenser 20—35% ot BenmunHbl apixatensHoro obbema. BospacraHnue atoit Be-
NuumnHbl cebie 35% MoXKeT CBUAETENbCTBOBATb O HA/IMYMKU HEKOTOPbIX 3a60s1eBaHui.

B MeauLUMHCKOM NpaKTUKe BaXKHO YYMTbIBaTb (haKTOP MEPTBOro NPOCTPAHCTBA MPU KOHCTPY-
MpOBaHWM NPUOOPOB ANA AblXaHUA (BbICOTHblE MOMETbI, NOABOAHOE NiaBaHWe, MPOTMBOrasbi),
NpoBefeHMU pAda AMArHOCTUYECKUX M peaHUMaLMOHHbIX MeponpuaTtuid. Npu apixaHun yepes
TPYOKM, MAaCKM, LINAHTU K ObIXaTe/lbHON CUCTEME Ye/loBEeKA NOACOEAUHSAETCS AOMOIHUTENIbHOE
MepTBOE NPOCTPAHCTBO M, HECMOTPSA Ha BO3pacTaHue rMyOuHbl AbIXaHUA, BEHTUNALMUA aNbBEO
aTMocepHbIM BO3AYXOM MOXET CTaTb HEAOCTAaTOYHOM.

J1éroyHble émKoCTH:

1. OEJ1 — o6Lwas eMKOCTb IErKMX — KOJIMYECTBO BO34yXa B SIErKUX nocse rybokoro Bao-
xa; pasHaeTca 5000—6000 mn. Bkntouaet 1O, PO Ba., PO Bbia. n O0. OEK otpakaet BmecTtu-
MOCTb JIErKKX.

2. XXEJT — >n3HeHHas eMKOCTb JIerKUX — KOJIMYECTBO BO3AyXa, MAaKCMMasbHO Bbiabixae-
MOro nocre rnybokoro Baoxa.

Y my>kumnH paeHsetcsa 4500—5000 mn, y xkeHwmH — 3500—4000 mn. Brkntouaet O, PO ea.
n PO ebig. )KEJ1 Hanbonee afeKksatHO M MHTErPaTMBHO OTPaXkKaeT PasBUTUE KOCTHO-MbILLEYHOTO
annapara, NoABUXKHOCTb FPYAHOM KNETKM, 31aCTUYHOCTb U PACTAXXMMOCTb NIEFKKX, T. €. NOTeHLM-
anbHble BO3MOXKHOCTU BeHTMAALMKM nerkux. OHa 3aBUCMT OT nona, pocrta, Bo3pacTta M CTerneHu
TPEeHUPOBAHHOCTH OpraHM3ma. Y TpeHMpoBaHHbIX niogen nokasarenu XXEJT HamHoro Bbiwwe.

3. ®OEJT — dyHKUMOHANbHO-OCTAaTOYHAsA €MKOCTb JIEFKMX — KOMIMYECTBO BO3Ayxa B Jer-
Knx nocsie obbiuHoro ebigoxa; pasHsaerca 2500—3000 mn. Bkntouaet PO ebia. u 00. ®OE —
3TO anbBEONSAPHbIM BO3AYX.

[na namepenus XXEJ1 1 eé KOMNOHEHTOB CyLLECTBYIOT METOABI:
CnvpomeTpus — ¢ NOMOLLbIO BOASHOIO MK CyXOro cnnpomMeTpa
Cnuporpacdusa — c nomolubio cnvporpacda Ha OCHOBE aHanM3a KPMBOM AbIXaTe/bHbIX ABU-
YX€HUM — cnUporpamMmbl.

B conepkaHue 141




TOUYKA !'POCTA EHONOrNS

CisporpamMa
" {V_L.-_. sl '
Fasspamesn =
Faytorui il % |
anoxa (POBgE) 5 g
i gl
1 E
CrdidanHoa b Fe= kst -
Flsi R e ofem (0 g
h J ﬂ é -}
-
Paanpaemk ] §
Frptorui A |
[ TR0 Ll powa (POMs) - |
& |
OB T H e O l

Puc.38. [1éroyHble 06bEMbI U EMKOCTH

JNa6boparopHas pabora Ne 1.

«UA3mepeHune ob6bema rpyaHON KNETKU Yy YesIOBEKA NPU AbIXaHUN»

Leno pabomer. onpefenuts BeIMYMHY MaKCMManbHOrMO pasmaxa kosnebaHwi pasmepos
rPYLHOM KNETKU Ha BLOXE W BblAOXeE.

O6opydoBaHue: caHTUMETPOBAS JIEHTa.

lNopsadok npoBedeHusa aKcnepumeHma:

Paborty BbinosiHAOT ABa YesioBeKa. [1py NOMOLLM CAHTUMETPOBOM JIEHTbI HA YPOBHE MOAMbI-
LIEYHbIX BMaAWH M MEYEBUAHOIO OTPOCTKA MPOU3BECTU U3MEPEHME OKPYXXHOCTU rPYOHON KNeT-
KW B KOHLe MyOOKOro BAOXa M B KOHLIE MAKCUMaJIbHOTO BblAOXa.

Puc.39. lamepeHue OKpY>KHOCTU rPyAHOMN KNEeTKH
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IMpumeyarue: OKPY>XHOCTb rPyAHON KEeTKU uMmepseTcs (He oTpbiBas NeHTbl OT obcneaye-
MOrO) B TPEX MONIOXKEHUSX: BO BPEMS Nay3bl, BO BPEMS MaKCMMaJIbHOTO BAOXA WU NMONHOIO BbIAO-
xa. Mpu atom cnegyet obpatuarb BHUMaHWe Ha TO, YTOObI 06CieayeMblii BO BPEMS BAOXA HE Cru-
6an Cn1HYy W He NOAHWMAN M/iey, a BO BPeMs BbljOXa — He CBOAM/ UX Brepes U He HAKNOHSCS.
PasHuua mexay BenruMHamu OKpY>HOCTel B ¢ha3e BAOXa W Bblgoxa onpenensieT cTeneHb rno-
LABUYKHOCTU FPYAHOM KNETKU — 3KCKYPCHUIO (pa3max). IKCKYpPCUS rPyaHOM KNETKU B 3aBUCUMOCTU
OT AJIMHbI TeNna 1 06bemMa rpyAHON KNETKU PABHAETCS Y B3POC/IbIX MyXKUYMH 6—8 cM, B XKeHLMH —
3—6 cM. B pesynbrate perynsipHbix 3aHATUM (DU3UYECKUMU YIPAXKHEHUSIMU U CMIOPTOM, 3KCKYyp-
CUSi TPYOHOM KNIETKU MOXKET 3HaYMTesIbHO yBenuumnBatbes U gocturatb 12—15 cm. OkpykHOCTb
U3mepsatoT 2—3 pasbl, 3aMUCHIBAIOT HAWUNYYLMI pe3ysnbTaT. ToYHOCTb 3MepeHus fo 1 cm.

JlaboparopHas pa6ora Ne 2,

«OnpepeneHue 4acToTbl AblIXaHUA B NOKOe U nocne (pU3NYECKON Harpy3Ku»

Lenoe pabomel: onpenenuntb 4acToTy AblXaHUA B MOKOE U Nocne U3NYECKOn HarpysKu.

lMopadok npoBedeHus 3KcnepumeHma: oA ONpenesieHns YacToTbl AbIXaHUSA NONOXKUTE
PYKY Ha MOAJSIOXe4HYo 061acTb U NMOACHUTANTE YMCNO AbIXaTeNbHbIX ABUXKEHMA 3a 1 MUH. 3a-
TeM npegnoxute obcnegyemomy caenarb 20 rnybokux npucegaHui, nocse Yero CHoBa nog-
cuuTanTe YacToTty AbixaHus 3a 1 MuH. Onpepenute BENMUYMHY yYaLLEHUS AbIXaHUS B MPOLLEHTaxX.

Bo6180061: nonyyeHHble AaHHble 3aHecuTe B npoTtokon. CpaBHUTe pesynbTathl ¢ hU3MONoru-
4YeCcKOM HOPMOM U caenamnTe BbiBOABI.

Mpy Hanuuuu pononHWTenbHoro obopypoBaHUs (cnMpomeTpa) npefnaraeM BbIMOMAHWTbL
CrliedyloLLyto MpaKTUYecKyto pabory.

JNlabopatopHas pabora Ne 3.

«HopmanbHblie napameTpbl pecnMpaTtopHOi PYHKLUUN»

Llene pabomer: nns toro 4tobbl BbIACHUTb, HAXOAATCA /IN BENMUYMUHDBI IEFOYHOW BEHTUNSA-
LMK, MOSyYeHHble A/ AAHHOro 4YesloBeKa, B rnpeaesnax HopMbl, HEOOXOAMMO CPaBHUTL UX C
HOPMOM (BOMKHBIMW BeIMYUHAMM).

O6opydoBanue: cnupomeTp, Bata, CMpT.

lMopsadok npoBedeHus 3kcnepuMeHma:

Paccuutatb fo/mkHble Ansa cebs, BeNMYMHbI, UCMONb3ys pa3paboTaHHble cneuuanbHble op-
MYJibl, Y4UTbIBAIOLLME KOPPEKLMIO MEXAY OTAENIbHbIMU XapaKTePUCTUKAMK (PYHKLUKU BHELLHEro
IbIXaHus.

Onpepenenue XXEJ1

MyHALWTYK cnnpomeTpa obpaboTaiiTe BatoM, CMOYeHHOW cnupToM. [laiTe eMy BbICOXHYTb.
LLikany cyxoro cnMpomeTpa yCTaHOBWUTE Ha Hyre.

Mocne 2—3 06bIYHbIX AbIXaTeNIbHbIX ABWXEHWW caenante MakCUMMasbHbIA BLOX, 3aXKMUTE
HOC W Npou13BeaMTE PaBHOMEPHbIM MaKCMMasibHO ryboKui Bbigox B cnvpometp. Crapaintech
aepxarbcsa NpsMo, He CyTynscb. MiamepeHue noeBTopuTe TpU pasa, 3adUKCUpyHUTe MaKCUMab-
Hyto Bennuunny JKEJI.

OnpepenuTte aonxHyto eMKocTb nerkux (JXKEN)

CpaBHute BenununHy XKEJ1, uamepeHHyto ¢ NOMOLLbIO CNMPOMETPA, C AOSIKHON BeIMYMHOM
(OXKEN), paccumTanHoM no copmyne Jlioaswra:

JKEJT (xeH.) = 40xP + 10xB — 3800;
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OXEJT — pomkHas »M3HeHHas eMKOCTb nerkux, B mn (cm®), P — pocr, B cm, B — Bec Tena,
B Kr.

Ons peten o 4 po 17 net AXKEJ] Boiumcnsiot no opmyne WU. C. LLunpsieea n b.A. Mapkoea.

Ons manbumkos: AXKEJ (B nutpax) = 4,53xP — 3,9 (npu pocTte no 1

OXXEN (B nutpax) = 10,00xP— 3,15 (npwu pocrte Bbiwe 1,64).

DXXEN (B nutpax) = 4,53xP — 3,9 (npu pocte go 1,64 m);

Insa neeoyek:

OXKEN (B nutpax) =3,75xP — 3,15 (npu pocte ot 1,00 go 1,75).

P — pocr.

Bbluncnute npoueHTHoe cooTHowweHune daktudeckomn XKEJ k AXKEJT no dopmyne:

HKEN

x 100%
JKEN

B Hopme BennumnHa XKEJ1 moxkeT oTknoHsATbes ot gomkHon B npeaenax * 20%. MNpesbiweHve
(haKTUYECKOW BEIMUMHDI YKa3blBaeT Ha Hosblune MOpPdOdYHKLMOHANbHbIE BO3MOXKHOCTU NIETKMUX.

BbluncnuTte XU3HEHHbIA UHAEKC:
OnpepenvTe M3HEeHHbIM MHAEKC no ¢opmMyne. B HopMme BenMuMHa KM3HEHHOTO MHAEKCca
(W) ona xeHwmH pasHa ot 45 no 55 mn /kr, ana myxinH — 55—60 mn /kr. bonee HU3KKe no-
Kasartesiv CBUAETENbCTBYIOT Mbo o HegoctatouHocTn XKEJT, nbo 06 n3bbiTouHOM Macce Tena.

Onpepenure gbixatenbHbi 06bem ([0) nerkux:
Mpoun3eeanTe Nerkuii CNOKOMHbIN BbIAOX B CMMPOMETP Nnocsie 0bblyHOro Baoxa. [ns TouHo-
CTW pe3ynbTaToB NOBTOPUTE U3MEPEHUS TPU pa3a U paccyUTanTe CPeHIO BESIUUYUHY.
B nokoe 0 B cpeaHem konebnetca ot 300 go 800 mn.

OnpepenuTe pe3sepBHbI 06bEM BbigOXa:
Mocne ouyepegHOro CNOKOMHOIO BblgOXa MPOM3BEAMTE MaKCMMasbHO MyOOKWi BbIAOX B
cnupomeTp. OnpeneneHne NoBTopuUTe TPU pasa U paccuyUTanTe CpeaHIo BENNYUHY.
CpegnHsasa senvunHa POBbia. B cpegHeM pasHa 1500 mn.
Paccuuraiite pesepsHbii 06bem Baoxa (POsa.) no dopmyne:

Posg. = XEJT — (4O + POsbia.)

CpegnHsas Benuuunna POBg. pasHa 1500 mn.

Bce nonyyeHHble paHHble 3aHecuTe B Tabnuuy.

CpaBHuWTe NoNy4YeHHbIE NMOKa3aTenu C HOPMOW U caenanTe BbIBOAbI.
OcHoBHble NoKasatenun pecnuparopHor QyHKLUK:

3 3 XKEN XKEJT mn
XKEJ cm AXXEN cm A)K_EJ'I % BEC xr. AO mn POgbia. Poeg,.
Pocr, cm Macca Tena, Y[ B MUHYTY OKpy>KHOCTb FpyAHON KNETKU, CM
Kr
Cros Cupsa B nokoe Mpu Ha- npv sao- npv Bbl- | BO BpeMs na-
rpyske xe xoge y3bl
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JlabopamopHasa paboma Ne 4.

«OyeHKka BeHmunayuoHHOU hyHKYUU JTIe2KUX»

TeopeTnyeckas 4actb

BeHTUNALUMOHHYIO (DYHKLMIO NNErKUX XapaKTepu3yHoT fleroyHble 06beMbl U EMKOCTH, NOKasa-
TENN MeXaHWYECKUX CBOWCTB arnnapara BEHTUALMKU U NoKasatenu BeHTunaumun. Hanbonee ya-
CTO NPUMEHSAIOTCA CliefytoLme U3 HUX.

Yacmoma deixaHus (44]) — uncno ppixatenbHbix aBUXKeHUIM B MUHYTY. OnpepenseTtcs no
cnuporpaMMe CNOKOMHOIO AblXaHWs (MO OTpe3KaM ANUTeNIbHOCTbIO He MeHee 2 MUHYT). Upet
NoAcyeT Yncna BblAoXoB (BAOXOB) C NOC/eAyoWmMM AefieHneM Ha Yncnio MUHyT. Y1 nogsepike-
Ha BO3PACTHbIM KONebGaHMAM U IErKO MEHAETCA NOf B/IMSHUEM Pa3/IMYHbIX MPUYMH (COCTOSIHUE
300pOBbs, TEMMNEpPATYpa TeNla U OKpYXKaloLen cpefibl, 3MOLMOHaNbHble dakTopbl U Ap.). Yya-
LLEeHUe AblXaHUs, OCOBEHHO B COYETaHWM C MasibiM [blXaTefibHbiM 06bEMOM, XapaKTepHO AN
peaKTUBHbIX NopaykeHu (pubpos nerknx), Ho MOXKEeT UMETb MECTO NPW NMPOU3-BOJIbHOM runep-
BEHTUNALMM, AbiXaTe/lbHOM HeBpo3e. YpexkeHue apixaHus 6onee CBOMCTBEHHO OBCTPYKTUBHbBIM
HapyLUEeHUsM.

HoixamenovHoili 06vém (JJO) — 06bEM BO3ayxa, BAbIXAEMOrO MPU KaXKAOM AblXaTe/ibHOM
umkne. Beluncnsetca no cnuporpamme (CIN) cnokovHoro apixaHus nyteM onpeaeneH1sa amniu-
Tyabl Booxa. JomkHbin 10 Bblumcnute ucxoas us gomkHoro MOZla (MMHyTHOro o6béma apixa-
HWA) OefeHWeM MocfiefHero Ha cpea-HeBo3pacTHyto Hopmy Y. B ceasu ¢ nabunbHocTbio,
ocobeHHO y AeTen paHHero BO3pacTa, AaHHbIM NMoKasartesib npuobpeTaeT NpakTUYecKyto 3Ha-
YMMOCTb N1LLb Npu codeTaHnmn ¢ Y[ v B guHamuke. Yeenudenue 1O naxke B nokoe Habnopaert-
CA Npw AplxaTtesbHOM HEAOCTATOYHOCTH, B Cllydae AMabeTMyeckomn KoMmbl (T. H. Kyc-MayneBcKoe
[bIXaHWe), Ha BbICOTE YENH-CTOKCOBA AblXaHWS, a TaKXKe Noj, BAIUAHW-€M NCUXOreHHbIX (aKTo-
poB. CHmxeHune 1O MoXKeT BbITb MPU HEMPOTOKCMKO3€e, PECTPUKTUBHBIX (hopMax AbiXxaTeslbHOM
HeJO0CTaTO4HOCTU (MHEBMOCK/epo3), 6onAX NneBpbl U NOBPEXAEHUAX FPYAHOMN KIETKM.

Munymmneili 06vém dbixanus (MOJ) — konuuecTBo BO3ayxa, BEHTUAMPYEMOrO B OAHY
MUHYTY. PaccuntbiBaetca kak npoussegerve 1O v Y/. Mpu paBHOMepHOM abixaHUK Ans pac-
yeta cpegHero J10uepes Bce BepLunHbI M ocHoBaHusA 3y6uos CIT nposeauTe NMHUK U U3MepbTe
pacCTosAHUA MeXAy HUMKU no BepTuKanu. BeplumHbl Bbigoxoe Ha CIT 06pasyloT T. H. «ypOBeHb
CMOKOMHOrO BblOXa», KOTOPbIA COOTBETCTBYET MOJIOKEHWUIO, 3aHUMAeMOMY JIerKUMU U TPYA-
HOMW KNETKOW Moj, BO3AEWUCTBMEM BHYTPEHHWUX 3/1ACTUYECKUX CWU MPU MOSIHOM paccnabneHuu
IbIxaTesibHOM MycKynatypsbl. B cnyyae HepaBHoMepHOro, aputMuyHoro abixaHusa MO/, nsmepsb-
Te NnyTem onpeaeneHus rMyObuHbl KaXKaoro BAOXa Ha NpoTsKeHUM 2—3 MUH, pesynbTatbl C/o-
XKUTE U pasfenivte Ha YUCIO MUHYT.

B nokoe MO/, coctaBnser 6—8 n/mMuH, npu ¢dr3nM4ecKkor Harpyske MOXKeT AOCTUrath
80—120 n/MuH.

HomxkHyto Bennunny MOJ, (AMO/) paccuvTaiite HENOCPEACTBEHHO UCXOAS U3 OCHOBHOIO
obmeHa no opmysne

00

aAMOo/[ = ’
7,07x 40(KMO,,

rae OO — ocHoBHoW 06MeH, onpeaensemMbii no Tabnuuam lapprca — beHeaunkra; KWO, — ko-
3cburuMeHT ncnonb3oBaHKsA KUCopoaa B ierkux; sennumnHa 7,07 — npovsseneHve cpeaHei Ka-
nopu4yeckom ctoumocTtu knucnopoga (4,91) Ha umcno muHyt B cyTkax (1440), penerHoe Ha 1000.
MO/} xapakTepu3yeT MHTEHCUBHOCTb OOLLLEW SIEFOYHOM BEHTUIALMMU U UMEET NPaKTUYECKoe
3HayeHue AN OLEHKW BEHTUNSALMKU TONbKO B conocTasneHuun ¢ Y n [0, yto nossonset opu-
€HTUPOBOYHO CYAMUTb O HASIMUYWUU TUMO- U TUNepPBEeHTUNALMK. [TpK YacTOM U NOBEPXHOCTHOM Abl-
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XaHumn 6osnblias yacte MOLla naoeT Ha BEHTUAIALMIO MEPTBOro NPOCTPaHCTBa, Npu rmMybokoM —
BO3pacraeT obbeM BeHTUNAUMKU anbeeon. [osbiweHne MO[la otTmeyaeTca npu pasfiMuHbIX 3a-
boneBaHMAX NErKMX U ceppua, HapactaeT Mo Mepe MpPorpecCMpoBaHUs HELOCTaTOYHOCTU
KapAMopecnmMpaTtopHOW CUCTEMbI U PACLLEHUBAETCA KaK OQHO M3 NPOSBAEHUI KOMMEHCALMU C
LeNblo LOCTUKEHUS HEOOXOAMMOro AJiA ra3ooOMeHa YpOBHS BEHTUIALMM asibBEOJ, a TaKxkKe
MpU MoBbileHUM 0BMeHHbIX npoLeccos (TMpeoTokcuko3s). YMmeHnbwenne MO[a sctpeuaetcs
NPY YrHETEHMU AbIXaTeNIbHOro LeHTpa.

MO/ noasep:keH MHAMBUAYaSIbHbIM KonebaHusaM.

PexomeHndayuu no ocpopmneHuro npomokona pabomei:

MNonyyeHHble AaHHble BHECUTE B TETPaAb NPOTOKOIO0B OnbiToB. CpaBHUTE UX C AOMKHBIMU U
HopMasbHbiMK BenvunHamu. CaenaiTe BbiBOADI.

OCHOBHbIM OOMEH A1 MYXXUMH:

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 n 6onee nert: (0,0491 x Bec kr + 2,4587) x 240

OcHOBHbI 0OMEH NS XKEHLIUH:

18-30 ner: (0,0621x Bec kr +2,0357) x 240

31-60 ner: (0,0342 x Bec kr + 3,5377) x 240

61 n 6onee net: (0,0377 x Bec kr + 2,7546) x 240
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[Mokasarenu neroyHom BeHTUNALM

[okmarean TR
I rl

Yacrora asxaess (M) Q16 Je1s/siH
PHTAHINGCTE ARXAHHA Purrasamoe
Jaxarensisil obmes (S0 SO0—H00 s
Pesepsumii odwem saoxa (PO,,) 1 5002500
Perepoiiii o0mes Bulaoxa (PO .0 10001 500 i
Hsrmennan empocTs nersnx (KET) 0004800 s
Joenag AHEM (TAET):

LA MY Pocr [em) - 23

JLAA AL PoeT (ead) - 20
EMEOCTE MARCHMANEHOND EIO0NA | R0(—3 3000 man
EMBOCTE MAKCHMAIEHOID BEL0KA 13002300 s
MagcHmansiaa senmanns nerenx (MBJT) 120=-170n
Jomseas MakenmansHan sesrinanng nerknx (JIMBT) 172 JLKEN - 35
MuirvTinsi odness anixanmes (MO B8 1w
Pesepe nuxanns = MBI - MOY] SO-140n
thoperporannan AET {DHE) B0 % HEN
OGneMpan CROPOCT BAGKSA B BRULOXA:

LA MYAEYHH, 3-8 g

LA A2 HLIHH 4-6 a'¢
FanepeRka Aurxanis ma roxe (npoba [Tanre) 35-60 ¢
Fapepxa Anxass Ha Braoe (npoba lenva) 354a0c
Huaere Tuduo (obbem JopeHpomasoero puacs =l ¢
(OB VEET):

LA MYEYHHG B0 %

JLIH ALY B2 %

Bonpocei:

1. Kak uameputb abixatenbHblii 06beM, pe3epBHbii 06beM BAOXa M pe3epBHbli 06beM Bbl-
[,0Xa C MOMOLLbIo cnnpomeTpa’?
2. HazoBuTe CTpyKTYypbl AbixaTesibHOM cucTeMbl, 0603HauYeHHble LudpamMu Ha pucyHke 6.
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Puc. 40. CtpoeHue abixaTeslbHOM CUCTEMbI

3. Bbluncnute BefIMUMHY BEHTUAIALMKU aNbBEOS MPU YC/IOBUM, YTO MUHYTHbLIM OObeM Apixa-
HUA paseH 8 n, o6bem mepTBOro npoctpaHctea — 150 mA. npu ycnosuu, 4to:

1) abixatenbHbit 06bem paseH 500 mn, a yacTota AbixaHus — 16 pas B MUHYTY;

2) nbixatenbHbli 06bem paseH 250 mn, a yactota gbixaHuss — 32 pasa B MUMHyTy. CpaBHuTte
006beM BEHTUMIALMM anbBeon AnA 0OOMX Cnyyaes M OMpenenuTe, Kakou PeXkUM AblXaHWs Bbl-
rogHee.

4. Onpepenute AXKEJT y my>kumHbl B Bo3pacTe 45 nert, ecnu ero pocTt paeeH 181 cm.

5. Onpenenute OXKEJT y skeHwumHbl poctom 165 cm B 30-netHem Bo3pacte?

6. Ha kakyto Bennumny nsmenutcs MOJI, ecnu B nokoe YMcno apixatesnbHbiX ABUXKEHWUIA paB-
Ho 20, 1O — 600 mn, npu dusmueckon xxe pabore Y[, ysenmumnnaco sasoe, a O — Ha 300
mn?

7. CnupomMeTpus nokasasna, YToO >KM3HEHHAs EMKOCTb Nerkux ucnoityemoro pasHa 38000
mn. U3 Hux POU coctaenset 1700 mn, PO3 — 1500 mn. Ckonbko Bo3ayxa NOCTynuUT B anbee-
onbl 3a 1 MWH, ecnu UcnbITyeMblv caenaet 3a 310 BpeMs 18 abixaTenbHbIX ABUXKEHWUI?

8. Nouyemy nocne NNOTHOM efbl CTAHOBUTCA TPYAHO AblllaTh?

9. O6bACHMTE MexaHU3Mbl BAOXa U Bblgoxa. Kakve dusmueckre npoueccol nexar B oCHoBe
AblxaTeNibHbIX ABuxKeHW? [MoyeMy BO BpeMs BblgoXa 3HEPrusa He 3aTpadynBaeTca?

10. Kak mMoxHO pokasartb, yYto copepykaHne CO, B BbiobiXa€MOM BO3[yXe CYLLECTBEHHO
6osblue, yeM B aTMOCHEepPHOM?

JlaboparopHas pabora Ne 5.

«Kak npoBepuTtb catypauuio B AOMaLWHUX YCIIOBUAX»

3poposbii yenosek aenaet ot 12 go 20 BooxoB B MUHYTY. MMEHHO CTOMIbKO HEOBXOAMMO
K/IETKaM M TKaHAM opraH13ma, YToObl HACbITUTLCA ONTUMAsIbHOM AO30M KUcopoaa, Heobxoam-
MOW AN1A HOpMasbHOM »KusHegesaTenbHocTu. Korga Kucnopopa HepoCTaTouHO, YeToOBEK Hauu-
HaeT MCNbITbiBaTh AUCKOMMbOPT BO BpeMs AbixaHuA. Ofblluka — He eAMHCTBEHHbIN UCXO[, KO-
TOPbIN MOXKET NPOU3ONTH NPU AblXaTeIbHOW He[OCTaTOMHOCTU. MMEHHO NO3TOMY OYeHb BaXKHO
BCEraa KOHTPOJIMPOBaTh YPOBEHb KMCIOPOJa B KPOBMU.
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OnHoM U3 caMbiX CEpPbE3HbIX MPUYMH AbIXaTeNbHON HEAO0CTAaTOYHOCTM CTasl KOPOHaBUpPYC.
OH aTaKyeT fbixaTe/lbHyl0 CUCTEMY M3OLLPEHHBIM CNOCOOOM: OpraHaMm He XBaTaeT KUCI0PoAa,
HO OpraHv3M 4yesnoBeKa He crnocobeH 310 onpefenvTb. 3aboneBaHne MOXeT npoTekatb bec-
CUMMNTOMHO, 6€3 OApILLIKKM, Kalnsa 1 TeMMNeparypbl.

Korpa ke opraHv3am HauMHaeT noaaBaTb CUrHasbl O TOM, YTO JIErKUE MOpaXKeHbl KOBUA-M-
HEBMOHUWEeW, NOCNeACTBUA MOTYT ObiTb KatacTpoduyeckuMu. HYtobbl M3bexxarb NofgobHOro uc-
X0pa, He0bX0AMMO KOHTPOIMPOBATb YPOBEHb HACHILLLEHHOCTU KPOBU KMCIOPOoAoM. MMeHHO oH
NoKa3bIBaeT, KaK paboTaloT NErK1e U HY>KHa I UM JONONHUTENbHAA NOAAEPIKKA.

Yro Takoe cartypauus kucnopoga?

Cartypaumsa — 370 HacbllLEeHWe KpoBHU KUcnopoaoM. M3amepsietcs oHa B NPOLEHTHOM COOT-
HOLLUEHWU U CYUTAETCA OLHUM U3 [IaBHbIX NOKa3aTesiei, N0 KOTOPOMY MOKHO BbISIBUTb Natosio-
M1 Unu 3aboneBaHnsa abixaTebHON CUCTEMBI eLLE HA HaYaslbHbIX CTaaUsaX.

Korga Mbl AblluMM, Hawu NErkue nepebie Noay4YatoT A03Y KUCIOPoAa U AOCTABMAIOT €ro Ko
BCEM KJ/IETKaM M TKaHAM opraHuM3Ma rno KpOBOTOKY. YIMeKUC/bIM ras, KoTopbliii obpasosascs B
npouecce ApixaHWs, BbICBOOOXKAAETCA U3 TKAHEN M MO KPOBM nepenaérca obpatHo B Nérkue,
M3 KOTOPbIX BbIXOAWUT HapyXy npu Bbligoxe. CBOOOAHOE MECTo, KOTOPOe OCTasloCh B K/eTKax
nocne BbIXoAa YrNeKUC/IOro rasa, cpasy e 3ano/IHAETCS CBEXXUM KMCIOpoAoM. Tak Npoucxo-
[MT HENpepbIBHbIA ra3000MeH B OpraHW3Me YesioBeka.

YT106bI KMCNOPOA TPAHCMNOPTUPOBAICA MO KPOBEHOCHBIM COCYAAaM, OH CBA3bIBAETCS C MoJie-
Kynamu remornobuHa. Jta CBsizb BHYTPU OpraHM3Ma HasblBaetcsi okcuremornobuH. OH v se-
NAeTCcA napaMeTpoM, KOTOPbIM OTpakaeT carypaumio UK YpOBEHb KUC/IOPOAA B KPOBM YesioBe-
Ka.
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3auyeM U3MepATb YPOBEHb HACHILLEHWUA KUCTIOPOLOM B KPOBU?

HacbiweHne nérkvx u tkaHen O, MU3HEHHO BaXkHO Ans ntoboro yenoseka. OH HeobXxoauM
HaM AJ/1 HOPMasIbHOMN XWU3HEAEeATeNbHOCTU, CMIOCOOHOCTU BbIMOMHATL EXeLHEBHbIE (YHKLMM,
nenartb usnyeckue yrnpaxHeHus u npocto xutb. A 90% Bcel aHeprum yenoBek nosyyaer
MMEHHO M3 KUCIopOoaa.

* JbixaTenbHas HE[OCTATOYHOCTb MOXET BO3HUKHYTb MO PSAY NPUYMH:

* M36bITOYHbIN BeC

* AHemus

* Bbicokoe apTepuanbHoe aaBneHue

* HapyLweHus paboTbl LUTOBUAHOM >Kesnesbl

* [latonoruu cepaua

* [noxoe KpoBOCHabGKeHWe

+ 3aboneBaHns OpraHoB AblXaHWs

* KypeHue

* Xvpypruuyeckue onepaumu

* Taxkénblie TpaBMbI

KopoHaBupycHas nHdekuus

MNokasartenu kncnopoma cHwxatotcsa u npu 3abonesaHnn COVID-19. Korga nHdekumsa no-
nagaeT B IErkMe, OHa NOPAXKAET a/ibBEOsIbl, KOTOPbIE YYACTBYIOT B ra3oo0OMeHe, a 3aTeM U re-
MOM06UH, yyacTeytowmi B TpaHcnoptupoeke O,. BocnaneHue TkaHen NpUBOAMT K OTEKY NéEr-
KUX U Pa3BUTUIO MHEBMOHUM.

[naBHas onacHOCTb KOPOHABUpPYCa B TOM, YTO MPU NETKMUX popMax ero NposiBNEHUS Y Yeno-
BEKa MOXET W He BbITb cMMNTOMOB 3aboneBaHus. Temneparypa, Kalesb U c1abocTb OTCYTCTBY-
toT. Yenosek yyBCTBYeT cebs XOPOLIO U JaXKe He 3afyMbIBaeTCs, YTO MH(EKUMA y)Ke Hayana
nopaxarb JIErkue.

N3mepeHne ypoBHSA KWUCIOPOAa B KPOBM — OAMH M3 AEWCTBEHHbIX CMOCOOOB npeaynpe-
XaeHus nHgekumun. C ero nomMoLLbio MOXKHO BbISIBUTb KOBUJ €LLE HA HAaYaslbHbIX CTaAMAX U Ha-
yaTb cooTBeTCTBYloLLEee fieveHue. [lokasartesib ypoBHS caTypauum NOMOXET npefynpeauTb pas-
BUTME 6OME3HN U U3bexKaTb eé NporpeccupyroLen CTaaum, Koraa Heobxoguma rocnuranmsa-
LMA U NOOKNIOYEHUS K annapaty UCKYCCTBEHHOW BEHTUNSILMKU NErKUX.

OgnHako cnenyeTt MOMHUTb, YTO XOTb U3MEPUTb YPOBEHb HACbILLLEHWSI KUCIOPOAOM MOXHO U
CaMOCTOATENbHO, NPEANUCHIBATb, KaK U YEM JIEYUTb KOPOHABMPYC B JOMALUHUX YC/IOBUAX, MO-
YKeT TOJIbKO Bpau.

Kakas HopMa ypoBHs KMciopoga B Kposu?

Hopma carypaumnu kncnopoga B KpOBM y B3pOC/IbIX U A€TEN — MOKasartesb UHAMBUAYASbHbIN.
3aBMCUT OH OT (PU3NONOrMHECKMX OCOBEHHOCTEN OpraHn3Ma 1 hakTopOB OKpY>KaloLLEN cpeabl.

HopmoW npuHato cuuntats:

* 95—98% - y 310pOBOro Yenoseka

* 92—95% - npu XpoHHYECKUX 3a60NIeBAHUAX OPraHOB [bIXaHUA

* 92—95% - y KypAwmx noaen

Mpun KopoHaBUpyce 3TOT NoKasatesib CHUMKETCSA HA HECKOJIbKO NpoLeHToB. YTobbl n3bexkarb
KMCNOPOAHOro ronofaHus, 340POBbIM YENOBEK AO/BKEH Hadyarb NMPUHWMATb Mepbl yxKe npu
94%. Korga HacblLeHHOCTb KpoBM Kucnopoaom onyckaetca 1o 90% 1 Huxe, NoBbILLAETCA Ha-
rpy3Ka Ha >KM3HEeHHO-Ba)KHble OpraHbl — cepaue, Nérkue, nedeHb. ITo COCTOSAHUE OYEHb OMac-
HO M TpebyeT He3aMenNUTeNbHOro fedeHns. B Hanbonee TAXKENbIX Cnydasx carypauus MoOXKeT
onyckatbcs BnioTb Ao 70%, koraa nauneHTa nogkniodatot K annapary MBJI. lMnokcemuueckas
KOMa HacTynaeT npu nokasarensx Huke 60%.
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Kak nameputb carypaumio B AOMALLHUX YCOBUAX?

Y106bI OTCNEXKMBATH CBOE COCTOSIHWE U U3BEXKaTb KatacTPOMUUYECKUX MOCNEACTBUNA, MOXKHO
CaMOCTOSITENIBHO KOHTPONIMPOBATb YPOBEHb KUC/IOPOAA B KPOBU Npu KopoHasupyce. Caenatb
3TO MOXXHO C MOMOLLBIO CreuranbHOro npubopa Ans U3MepeHWus caTypauuu Kuciopoja —
Ny/bCOKCUMETPA.

MynbcokcmMmeTp o4eHb NPOCT B UCMOJIb30BaHWU. KpoMe ypoBHSA caTypaumu OH TakKe u3me-
psAeT nynbC.

Pabotaet npnbop crneayomm obpasom:

1. Annapar ofieBaeTcsa Ha nasnew, UM MOYKY yXa U HAYMHAET U3/y4aTb BOJIHbI PA3HOM AJIMHbI
C NOMOLLbIO CBETOAMOAHOIO AaTyMKa.

2. CreneHb NOMMOLWLEHUSA NyYEN 3aBUCUT OT KOJIMYECTBA KUCIOPOAA, KOTOPbIN COAEPXKUTCA B
KpoBu. HacbileHHble KNeTku KpoBM nornowatoT 6osblue MHpakpacHoOro ceeTa.

3. Annapar nonyyaeT AaHHble O NPENOMIEHUU, OTPAXKEHUU U NPOXOXKAEHUM ITUX Jy4en U
BblAAET pe3ynbTar.

Y1066l MONy4UTb MakcHMMasbHO AOCTOBEPHYIO OLEHKY, Heobxoaumo cobniopatb onpe-
LenéHHble Npasuna:

* He nevite ankoronbHble ¥ 3HEPreTUYECKME HAMUTKKU Nepep, NpoLenypon

* He npuHumaiite nuwy 3a 2 yaca

* He npuHMMaliiTe ycnokouTesibHble U IeKapCTBEHHbIE Npenaparbl, KOTopble BAUSAIOT Ha pa-

60Ty cepeyHOMn UK AbIXaTesIbHOW CUCTEM

* CoxpaHsiiTe HEMOABWXXHOCTb BO BPEMS NpoLeaypbl

* Ypanute nak c nanbua, Ha KOTOPbIM OLEBaETCA AATYMK

* CHuMUTE cepbry, ecnv AaT4YMK NOMELLAETCA HA MOYKY yXxa

Kak nameputb yposeHb Kucnopoaa B Kposu 6e3 npubopa?

MNpoBepsATb caTypauuto NysbCOKCUMETPOM PEKOMEHZYeTCs B NEpUOA NaHAEeMMU, a TaKkKe
MPU OXXMPEHWUM, CEPAEUHDBIX MU NIErOYHbIX 3a00N1€BaHMUAX, BONE3HSAX LLIUTOBULKM.

Ecnu annapara nog pyKo# HeT, HO Y Bac NOSIBUMCH OAbILLKA M ONACEHUs KacaTeslbHO CBOe-
ro COCTOAHMSA, B JOMALUHWUX YC/IOBUAX MOXXHO NPOBECTU HECNIOXHbIN TecT. Bnepsbie ero onpo-
60Banv B AHMKUM, TENEPb >KE UM NOJIb3YIOTCA XKUTEIM MHOTUX cTpaH. HecMoTps Ha To, uTo ero
MOKasaHUs He CYUTAIOTCA TAKUMU XKe AOCTOBEPHBbIMU, KaK Npu MCMosb30BaHWK npubopa, Tect
MOMOJET BbISABUTb HApPYLUEHWA B paboTe AbixaTe/lbHbIX OPraHoB.
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Kak nposeputb carypaumio 6e3 nynbcokcumeTpa?

1. Cpenanre rnybokuit BoOX.

2. 3apeprk1Te OpixaHue.

3. OtcuntbiBarTe BpeMs Ha npotsxeHun 30 cekyHA.

A6CoNoTHO 30pOBbIe NIErKM1e BblAEPXKAT 3TO UcnbiTaHue. Ha ocHoBaHWM NoacyéToB, MOX-
HO NPUBAU3NTENBHO ONPEAENUTb YPOBEHb HACILLEHHOCTU KUC/IOPOLOM:

* 30 cekyHa — Hopma B 95-98%

* 10 cekyHa — cHWKeHHbIM noka3sarens B 93-94%

* 7 cekyHa — 3KCTpeManbHO HU3KUIA yposeHb B 90%

MNpu HexBaTKe KMCnopoaa cneayet ob6patUTbCA K Bpady 3a NOMOLLbIO, MPU COMYTCTBYIOLLMX
CMMMTOMax KOpOHaBMpyca — Bbi3BaTb Bpaya Ha AOM.

Eweé oanH cnocob ysHaTb ypoBeHb HACbILEHHOCTM KPOBU KUC/IOPOAOM — CAATb aHanu3
KPOBW B MOJIMK/IMHUKE.

MoxkHO M NpoBepUTL caTypaumio TeiehOHOM MU YMHbIMU Yacamu?

TexHuKa He cTOMT Ha MecTe. E€ BO3MOXXHOCTM CTaHOBATCA ropasfao LUMPe Urp U pasBrieka-
TeslbHbIX NpUIoXKeHM. C NOMOLLbIO ragXKeToB Mbl HAYYMIMCb OTCNEXUBATL CBOM NyNbC, (husn-
YeCKYI0 aKTUBHOCTb U COCTOSIHUE 3[0OPOBbS.

HecMmoTpsa Ha To, 4TO NOSABWMIOCH MHOXECTBO MPUIOXKEHWH, KOTOpble MOMOraloT OTCieauTb
YPOBEHb KUCIOPOAA, HU OAHO M3 HWUX HE MOKAXKeT BaM JOCTOBEPHble CBEAEHMA. ITO MOXKHO 0Ob-
ACHWUTb TeM, YTO ANS OTC/IEXKMBAHUA caTypaumn Heobxoammo ABa npubopa: nynbCOMETP U aar-
UMK, KOTOPbIV NMPOCBEYMBAET KOXY. B coBpemMeHHbIX cMapTchoHax AaHHOMO (yHKLMOHaNa HeT.

A BOT HeKoTOpble smart-4acbl MOryT MOXBacTaTbCA TakoW (yHKumnen. B HekoTopbix Moae-
nax ¢utHec-6pacnetos u Apple Watch yctaHosneH csetognon. OH U3nydaeT KpacHble U WH-
(bpakpacHble BOMHbI, KOTOPble NPOCBEYMUBAIOT KOXKY M BbISIBASIOT HACHILLEHHOCTb KMCIOPOAOM
no ugety. B ragxeTtax Takke BcTpoeH cneuunanbHbii gatunk SPO,, rae S — yposeHb catypa-
umn, P — nynbc, a O, — kucnopopa. [arunk ynaenvBaeT CUrHan v BbIBOAWT pe3ynbTaTbl Ha
3KpaH.

OpHako nokasaHMA TaKMX YacoB TaKXXe He KOPPEKTHbl. X TOYHOCTb 3aBUCUT OT BTOPOCTE-
MeHHbIX (haKTOPOB: OCBELLEHUS, AABNEHUS U AAXKe PACMOIOXKEHUSA YacoB Ha 3anAcTtbe. [oaTto-
MY nosiaratbCs Ha pe3y/bTaTbl ragKeToB He CTOMT.

Ecnu uyecTeyeTte maneiiune npobnembl C ApixaHUeM, MOSBMACL NIErKas OfblluKa U yya-
CTUAICA NYNbC, BEPOATHO, Y BaCc HU3KWM YPOBEHb HACbILLEHHOCTU KPOBKU KUCIOpPOoAOM. YTobbI
YAOCTOBEPUTLCA B CBOMX OMACEHUAX, UCNONb3yHTe MySbCOKCUMETP WK CAANTEe aHa/IU3 KPOBU.
TonbKo OHW AapyT BaM BEPHbIM pe3ysbrar, Ha OCHOBAaHMM KOTOPO O Bpay Ha3Ha4WMT COOTBET-
CTBYIOLLEE NIeYeHue.
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JlabopamopHasa paboma Ne 6

«HN3yyeHue kucnomuo-wenoyHo20 6anarca nuweBoix npodykmoBb»

TeopeTnyeckas 4actb

KWCnoTHOCTb M WenoYyHoCTb pacTBopa onpefenseTcs KOHLUEeHTpauMel MOHOB BOAOPOAA B
3ToM pacTtBope. KoHueHTpauuio MOHOB BOAOPOAa BbipaxkatoT yepe3 pH pacteopa (p ykasbiBa-
€T Ha onpepeneHHylo MaTeMaTuyeckytlo onepauuio; H — xumuuyeckuit cumeon Bogopopa);
pH — 310 gecATMYHbIM norapudm BenMuYMHbI, 0OPATHOM KOHLEHTPaLMKM MOHOB Bogopoda. B
oaHom am3 (1 n) uncton Boabl copepxkutcs 1* 107 monb noHos Bopgopoaa. CneposarenbHo, ANs
Boabl BenmumHa pH pasHa log(10/107)=7.

J7a BenuuunHa (pH 7,0) xapaktepusyeT HeWTpasbHbIM pacTBop (MpY KOMHATHOW Temnepary-
pe). 3Ha4yeHune Huxe 7,0 yKasbiBaeT Ha KUCNbIW pacTBop, a Bbiwe 7,0 — Ha Weno4YHOM.

[nanasoH 3HayeHui pH, kak npasuno, sapbupyet ot 0 go 14,0.

[na knetok v TKaHek Tpebyetca pH paBHbIi 7, @ OTK/IOHEHME OT 3TON BeNNYUHbI Bonee yem
Ha 1 K 2 eamMHULbI CKasbiBaeTca Ha HUX rybutenbHo. CnegosarensHo, aAns nogaepyaHus pH
YXMAKOCTeM Tena Ha bosiee MM MeHee MNOCTOSAHHOM YPOBHE CYLLECTBYIOT OMnpefesieHHble Mexa-
HM3MbI. YacTW4YHO 3TO gocTUraeTtcs npy nomoLm BydepHbix pactsopos (6ydepos).

BydepHbIit pactBop — 3TO pacTBop, CoAeprKalLiMi CMecb Kakon-1Mbo cnabok KUCIOoTbl 1
ee pacTtBopvMoi conun. [lencTeue ero 3aKko4aeTcs B TOM, 4ToObl MPOTUBOCTOATL MU3MEHEHUAM
pH. Takoro poga n3meHeHus MOryT BO3HMKaTb BCleACTBUE pa3baBneHus, a Takxke npv gobae-
NEHUM KWUCNOTbl MM conu. Hekotopble opraHuWyeckMe COedMHEHWs, B YAcCTHOCTU Oesku,
CNocobHbl AeNcTBOBaTb Kak Bydepbl. ITO KAa4eCTBO ABNAETCA OAHUM M3 BaXKHEWLUUX AN KNU3-
HelesATeIbHOCTU OpraH13ma.

Mpun ynotpebieHnn pasiMuHbIX MULLEBbIX NPOAYKTOB Ba’KHO YYMUTbIBATb MX CTEMEHb KUC/IOT-
HO-LLLE/I0YHOro BAUAHUA Ha opraHbl nuwesapeHus (MKKT).

YpesmepHoe ynoTpebneHue «arpeccuBHbIX» MPOAYKTOB C HU3KUMKU (pH meHee 4) unu Bbl-
cokumu (pH 6onee 10) 3HaueHMAMU MOXKET NPUBECTU K pa3suTuio 3abonesanuin YKKT, B Tom
yncne racTpuTy U a3Be Xenyaka (npumepsl B Tabnuue 1

Mpumepsbl nokazarenen pH

BewecTtBo pH
HenynouHsbii cok 1.0—2.0
Koka-kona 3.0+0.3
A6n0uHbIN coK 3,0
Mueo 4.5
Kode 5.0
Yaii 5.5
Koka 3mopoBoro yenoeeka 5.5
CnioHa 6.8-7.4
Monoko 6.6-6.9
Yucras Boga 1.0
Kposb 7.36—7.44
Mopckas Bopa 8.0
Mebino (»kupoBoe) ansa pyk 9.0—10.0
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lMpakTnyeckasa 4yacTtb

Llene pabomer: n3yuntb MeToauky onpegeneruns pH pasnuyHbix BewecTs.

O6opyodoBanue u mamepuansi: uncbposas naboparopus Releon c garumkom pH, 6 mep-
HbIX CTAKaHOB C NULLEBbIMU NPOAYKTAMU: NMUTbEBAS BOAA, KOKa-Kosa, MOMOKO, Kode, anesbcu-
HOBbIV COK, MUHEpasnbHasa U AUCTUNIMPOBAHHaA BoAa.

TexHuka 6e3zonacHocmu:

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

2. Cobniopainte 0OCTOPOXKHOCTb Mpu paboTe C AaTYMKOM U PacTBOPaMM.

3. TouHO BbINOMIHANTE yKa3aHUA yuyuTens npu paborte C HAM B OTHOLLEHWW MOPSAAKA Aeu-
CTBUM.

4. Mo okoH4aHMK paboTbl NpuBeanTe B NOpsAAOK pabouyee mMecTo.

lMopsadok npoBedeHus 3kcnepumeHma:

1. U3yuntb pH B pasnuuHbix pacTBOpax NpoAyKTOB NMUTaHUS.

2. lns usmepeHui Heobxoammo mcnonb3osatb aatunk pH undposoi naboparopum.

3. MNocne Kakaoro M3aMepeHus LWyn gartynka HeobxoamMMo CnoslackmMBaTb B AMCTUINIMPOBAH-
HOW BoJe.

4. Pe3ynbrathl 3KCNepuMMeHTa 3aHeCTH B Tabnuuy 2.

MpencraeneHune pesynbratos HabnoaeHNI

MNokasarenu pH o6bekTOoB McCcnepoBaHui

Ne O6paszey, MNokasarens pH OnucaHue obpasua
1 MNutbeBas Bopa

2 Koka-kona

3 Kode

4 AnenbcrMHOBBIM COK

5 MuHepanbHas Boga

Bobi180o0bi:

1. Y7o Takoe pH?

2. Kakas cpepa Hanbonee xapaktepHa A5 NpoayKToB nuTaHua?

3. OnpenennTb cTENeHb arpecCUBHOCTU UCCNefoBaHHbIX NpoaykToB ans XKKT?

4. Cpenartb BbiBOAbI MO NpoAenaHHON paborte.

KoHmpouneHsie Bonpocei:

1. MNepeuncnute metoabl onpeaeneHuns pH.

Ortsert: YHuBepcanbHas uHaukatopHasa bymara, garumnk pH.

2. [lonycTmMo nu onpepeneHne KUCIOTHO-LLENIOYHbIX CBOMCTB BELLECTB OpraHosientuye-
CKMMU MeTogamMn?

Ortsert: HeT (>kMaKocTb MOXKeT He 06/1aaaTh 3anaxoM U LIBETOM, HO MMETb BbICOKYIO KMC/OT-
HOCTb, YTO O4YEHb OMACHO A/ OpraHn3Ma)
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MUKPOCKONMUYECKHUE UCCNNEOOBAHUA

JlabopamopHas paboma Ne 1

«lpu2aomoBnerHue npenapama Kn1emokK co4yHoU Yyewyu YkoBuuybl nyka»

Puc.41. Koxuua nyka

lpaBuna npuzomoBneHus Mukponpenapama

1. Bo3bMuTE NpegMeTHOE CTEKNO, TWATe/IbHO NPOTPUTE €ro cneunanbHon candeTKomn.

2. C nomoubto nuneTkn HaHecute 1—2 Kannu BoAbl Ha CepefnHy NpeaMeTHOro CTekna.

3. OCTOpO’KHO C NOMOLLBIO NPenapoBasbHON UMbl CHUMUTE KYCOYEK MPO3PayHOM KOXMLbI
C BHYTPEHHEN NOBEPXHOCTM YeLLyM JlyKa npu NOMOLLM NpernapoBasibHOM Urbl (ByabTe akKypar-
Hbl) UIM HEMOCPEACTBEHHO pyKamu. [ofoXKnTe KycOUYeK KOXKMLbI B Kanto BOAbl M aKKypaTHO
pacnpaBbTe KOHYMKOM MITIbl.

4. HakpowTe npenapart NOKPOBHbLIM CTEK/IOM.

5. Nomectute npenapar noa o6bEKTUB MUKpOCKona u paccmotpute ero. OTMeTbTe, Kakue
KNEeTKU Bbl BUAMUTE.

6. OkpacbTte npenapat pacTBopoM Hoga. [ns 3Toro Ha npegMeTHOe CTEeK/IO PSAOM C Mo-
KPOBHbIM HaHecHTe Kano pacteopa hoga. M3nuwkun pacteopa yaanute gpunstposansHon 6y-
Marow C NPOTUBOMOJIOXKHOW CTOPOHbI Npenapara.

7. PaccmoTpuTe oKpalleHHbIM npenapar nog uMdpoBbiM MUKpockonoM. Kakue nameHeHus
Bbl Habnopaete?

8. Haigmte 060n04Ky, OKpy»KaloLLylo KNeTKy (TeMHas mosoca), uutonnasmy (3onotucroe
BELLECTBO), A4PO, BAKYOJIb C KNIETOYHbIM COKOM.

9. Coenairte MuKpodoTorpadmio KIEeTOK KOXMLbI JlyKa U pa3MecTuTe ee B 3/1IEKTPOHHOM
TeTpagu. YKaxute o60/104Ky, UMTONNa3My, SAPO, BaKyOsb C KIeTo4HbIM cokoM. (Mpu ncnonb-
30BaHUM 0ObIYHOM TeTpaAM caenanTe PUCYHKM KapaHaaLloM).
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JlabopamopHasa paboma Ne 2

CmpoeHue pacmumenosHoOU Knemku»

3UrokakTyc AnuaepMuc iMcTa repaHu

Puc. 42. Snupepmuc

Ins opraHusaummn gaHHok nabopatopHor paboTbl MOKHO MCMO/b30OBaTh FOTOBbIE MUKPO-
npenapatbl C pacTUTENIbHbIMU KJIETKAMK, A€ BUAHbI OPraHOWAbl: XJI0PONIacTbl, BAKyOsu, A4-
po. N3yyeHune ynbTpacTpyKTypbl KNETKM MOXHO NPOBOAMTb, UCNOMb3ys (oTorpadun C anek-
TPOHHOro MUKpockona. MoxHo ucnonb3oBath otorpadum yyebHUKa, AEMOHCTPUPYA MX C
NMOMOLLbIO AOKYMEHT- Kamepy unu UHTepHeT-pecypcbl.

HNucmpykyusa Kk BoinosiHeHUrO

1. NoparotoebTe MUKpPOCKON K paborTe.

2. PaccmoTpuTe NpeaoXxkeHHble BaM MUKPOMpenaparbl pacTUTENbHbIX KETOK.

3. Haitgute 060n04Ky pactutenbHbX KneTok. M3yunte ee ctpoeHune (Ucnonb3ysa marepuan
yuebHuka unn NHtepHet-pecypcbl). B yem ocobeHHOCTb CcTpoeHusi 06ONOYKM KIETOK pacTe-
Hun? Kakne dyHKUMM BbinonHsAeT obonoyka?

4. Hangute a4po B pacTuTenbHbIX Knetkax. M3yunTe ero ctpoeHue (Mcnonb3ya matepuan
yuebHuka unu MHtepHet-pecypcbl). Kakune dyHKumm BoinonHsaeT agpo?

5. Haipute xnoponnactbl B pacTUTENbHbIX KneTkax. M3yunTe nx ctpoeHue (Mcnonb3ysa ma-
Tepuan y4ebHuka unm NHtepHeT-pecypcbl). B ueM ocobeHHOCTb CTpOeHMs XI0pOMnIacToB Kie-
TOK pacTteHuin? Kakue elie nnactvapl MOryT NPUCYTCTBOBATb B pacTUTesNbHbIX KneTkax? Kakue
(byHKLMM BbINONHAOT NaacTuapl?

6. Hangute uutonnasmy B pacTuTeNbHbIX KneTkax. M3yunTe ee ctpoeHue (Mcnonb3ysa marte-
pvan ydebHuka unu UHtepHet-pecypcbl). B uem ocobeHHoCTb cTpoeHus umtonnasmbl? Kakue
(byHKUMM BbINONHSAET uuTonnasma?
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1. HaguTe BakyosiM C KNETOYHbIM COKOM B pPacTUTENbHbIX KneTkax. M3yuute nx ctpoeHue
(ucnonb3ys matepuan yyebHuka unu MHTepHeT-pecypcbl). B yeM ocobeHHOCTb CTpOeHUs BaKy-
onen B pactuTenbHbiX Knetkax? Kakue dyHKUUM BbINONHAIOT BaKyonu?

8. Cpenaiite pUCyHKM KETOK KapaHAaloM, nognuiumte o6onouky, uMtonnasmy, aapo, sa-
KYOJib C K/IETOYHbIM COKOM, X/I0PONAaCTbI.

9. Cnenaite mukpodoTtorpacmm KNeTok pacTeHuUin U pa3MecTUTe UX B 3/IEKTPOHHON TeTpa-
U, coenante HeobxoamMMble NOAMUCH.

10. PaccmotpuTte dotorpacdumn Knetok, caenaHHbie C NOMOLLbIO 3NIEKTPOHHOIO MUKPOCKO-
na. Hangute Ha pucyHkax pubOCOMbI, 3HOOMIA3MATUYECKYIO CETb, MWUTOXOHAPWM, annapar
lonbaku, nusocombl. M3yunte mx ctpoeHune u pyHKUMK, MCMONb3ys Matepuan yyeOHUKa unu
NHTepHeT-pecypcsl.

11. Mo pesynsratam paboTbl 3anonHUTE TabaMLy

«CTpoeHue u hbyHKLUU OPraHOMA0B KJIE€TKU PACTEHUN»:

Ne HassaHue opraHoupa Ocob6eHHOCTU CTpOEHUA DyHKuMH
1 | O6onouka

2 | Mem6paHa

3 | Uutonnasma

4 | Appo

5 | XnoponnacTsl

6 | XpomonnacTsl

7 | lerkonnacrel

8 | MutoxoHapuu

9 | Annapar lonbaxu
10 | JInsocombl

11 | Bakyonu

12 |3ancC

13 | Pubocombl

KonmponeHseie Bonpocei:
Tect «Kneto4Hoe cTpoeHne opraHM3mMoB».

Bonpoc BapuaHTbl OTBETOB
1 Ins knetkn atoro opra- | 1. MutoxoHapui
- HW3Ma XapakTepHo Ha- | 2. KneToyHoro ueHTpa.
’ Ninume 3. Anpa.
Mnactua.
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BUOJIOIUA

BapuaHTbl OTBETOB
2 Kakol cTpyKTypHbI¥ 1. Annapart lonbaxxu.
KOMMOHEHT K/IeTKM 2. KnetouHas membpaHa.
nzobpaxeH Ha pucyH- | 3. 3MC.
Ke? 4. UeHTtpronu.
3 B >kuBoTHOM kneTke ot- | 1. MutoxoHAapwWi
CYTCTBYIOT: 2. KnetouHoro ueHTpa.
3. Mnactmga.
4. Appa.
4 i Ha pubocomax B knetke | 1. benku.
f. P \". obpasytoTcs: 2. Kupeol.
( \Mer)Ten) | 1 3. SHepruio.
'.,t %ﬁf& | 4. YrneBoppbl.
""\.
2
i
5 K opraHonpgam knetku 1. JInzocombl.
AByMeMOpaHHOro 2. MutoxoHapuu.
CTPOEHMS OTHOCHT: 3. Pubocomsl.
4. JMC.
6 Onpegenute ctpyktypy | 1. annapar lfonbgxu
KNETKH, nsobpaxkeHHyto | 2. MembpaHa KNeTku ¢
Ha pUCYHKe JIMKOKaJIEKCOM
3. MeMbpaHa KneTku ¢
KNEeTOYHOW CTEHKOM
4. 3Hponnasmarmyeckas
ceTb
7 K opraHoupam KkneTku 1. JIusocomsl.
AByMeMOpaHHOro 2. MutoxoHapuu.
CTPOEHHWSI OTHOCAT: 3. Pubocombl.
4. JMC.
158 B conepxxanue




TOUYKA \!pocm

BUOJZIOIrUA
Bonpoc BapuaHTbl OTBETOB
OcyLuecTBuTe MHOXKECTBEHHbIN BbIGOP
(nBa BEpHbIX OTBETA M3 LLECTH)
8 Hasoewute yactu xnopo- | Crpoma.
nnacra, rae npoucxogut | Pubocombl.
¢doTocuHTe3: lpaHbl.
Tunakowuppl.
BknioueHus kpaxmana.
Konbuesas JHK.
YcTaHOBUTE COOTBETCTBME MEXAY
9 YctaHoBuTe cooTBeT- MuToxoHapus
cTBYE Mexay pucyHkom | Mnapkas 3MMC
c nzobpaxeruem opra- | MNnactnpa
HouAaa U ero HaseaHuem | Annapar [onbayku
YcTaHOBUTE NpaBUbHYO NOCNEA0BATENBHOCTb
10 i Mpouecc cuHTe3a 6enka | TpaHcKpunumsa
Pl eV NMPOXOAMT CrepyioLme Bbixog uPHK u3 agpa B
I II"""""!"'} 1 3Tansbl: uuTonnasMy
\ 'J lg O6pasoBaHue KoMMIeK-
e ca Pubocoma-nPHK
v Hoctaeka aMmuHoOKMCnOT
2 ! K MecTy cuHTe3a 6enka

JlabopamopHasa paboma Ne 3

«lMna3zmonus u dennasmosus 8 kn1emkax pacmeHui»

TeopeTtnyeckas 4acTb

Mnasmonus — 370 oTAENneHne NpoTonsacta (}KUBOE COAEPKUMOE PACTUTENbHOM KNETKM) OT
K/IETOYHOW CTEKU pacTUTENIbHOW KNEeTKU BCieacteue notepu soabl. O6bIMHO Npouecc naasmo-
nu3a obpartMm U He NPUYMHAET 3HAYMTENbHOMO Bpeda Knetke. BocctaHosneHune obbema umto-
naasmbl O UCXOLHOIO YPOBHS NPU NepeHOCe KETOK B YACTYIO BOAY MK pacTeop c Honee Bbl-
COKWM BOAHbIM NOTEHLMANIOM Ha3bIBalOT AENIA3MO/IU30M.
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JNlaboparopHoe 13yyeHre npouecca niasMosiM3a Ha NpUMepe PacTUTESIbHbIX KIETOK KOXKK-
bl JSlyKa, MO3BOJIAET U3Y4YUTb OCHOBHblE CBOMCTBA K/JETOYHOW MeMbpaHbl, a TakKe NpoBecTU
CPaBHMWTENbHBIM aHANIM3 MEXAY KJeTKaMu PpacTeHWUN U XKUBOTHbIX.

[na usyyeHus nnasmosnMsa MOXKHO MCMOJMIb30BATb pa3Hble copTa syKa (6esnbii U KpacHbIK).
B 3aBucrMmocTH oT BbIBpaHHOro copTta onpegensercs HeoOXoAMMOCTb UCMOMb30BAHUA KpacK-
Tensa. Ecnu pns npurotoeneHma Mukponpenapara UCMNosib3yeTCcs KPacHbIM COPT JiyKa penyatoro
(Alliumcepa), To Kpacutenb He Hy>keH. Bo BTopoMm cnydae Koraa ucnonb3yertcs 6enbiii CopT ny-
Ka, Jlyylle BCEro roToBMTb BPEMEHHbIE Mpenaparbl, ¢ 4o6aBfeHMEM Hoaa B MCXOAHbIN BOLHbIN
pacteop. [ns BU3yanusauuu nnasmonusa B Knetke ucnonb3ytot pacteop NaCl B Manbix KoH-
LeHTpauumsax.

MpuunHOM NnNa3monusa ABNSAETCA NMOHUXKEHWe BOLHOMO MoTeHUMana pacTBopa, B KOTOPOM
HaXoAATCA KMeTKu nyka. B cnencteve yero Boga nokuaaet npepesbl KNETKUM M NpOTONIacT oT-
CTaeT OT K/IeTOYHOW CTeHKU. Ecnv BogHbIM noTeHuMan KNeTku M pacTBopa BbIPOBHATb, TO NPO-
TOMNACT BOCCTAHOBUT CBOM 06bEM U npousonaet aennasmonus. MNpu npoagomKkuTenbHOM nias-
MOJIM3€e BO3MOXHO HapyLUeHWe NPOHULAEMOCTM MeEMOPaH KNEeTOK M KaK CieacTeBue, OTCYTCTBUE
Jennasmosnusa.

MNpakTnyeckas YacTb

Llene pabomel: n3yunTb CBOMCTBO NONYNPOHULAEMOCTH KETOYHOU MeMBpaHbl.

O6opydoBanHue u mamepuansi: NpeaMeTHble CTeKa, MOKPOBHbIE CTeKa, NpenapoBalib-
Has uma, NUHUET, N1neTKa, pacTeop noaa, pacteop NaCl, auctunnvposarHas Boaa, hunsTpo-
BasibHas Bymara, MMKPOCKONM, COYHbIE Yellyu NyKa.

TexHuka 6e3zonacHocmu:

1. Nepep Hauyanom pabotbl oceoboauTe paboyee MECTO OT MOCTOPOHHUX MPEAMETOB.

2. CobntopaiTte OCTOPOXKHOCTb Npu paboTe C npenapoBasibHbIMK UMMamMu, NPEAMETHbIMU U
MOKPOBHbIMKU CTEKNAMU BO U30EXKaHWe YKOOB U NOPE30B.

3. He pnonyckaiTe nonagaHusa Kpacutens Ha KOy, rasa v oaexay.

4. MpuctynaTe K paboTe ToNbKO TOraa, Koraa ybeamrecb B MCNPaBHOCTM MUKpOCKona. Tou-
HO BbINOJIHAWTE YKa3aHWA yYuTEeNs NpU paboTe C HUM B OTHOLLEHWU NOPALKA AEUCTBUN.

5. Mo okoHuyaHuK paboTbl NpuBeanTe B NOpsAAOK pabouyee mMecTo.

lMopsadok npoBedeHus 3kcnepuMmeHma:

[MpurotoBneHne MMKponpenapaTos

1. Ha npeamMeTHOE CTeKNO HAHeCTU Karnsilo BOAbl C MOMOLLbIO aBTOMATUYECKOro Jo3artopa
MU OObIKHOBEHHOW MUMETKMU.

2. Heob6xoamMMo OTAENUTb TOHKYIO KOXKMLY OT YeLlyu NiyKa.

3. MomecTuTbE Kanio BoAbl Ha NPeAMETHOM CTEKJIe KOXKULY JlyKa M aKKypaTHO pacnpaBuTb
npenapoBasibHOM MUIMION, HAKPbITb MOKPOBHbLIM CTEK/IOM.

4. Hactpoute mukpockon. CTonunk gosmkeH ObiTb onyLieH, cBeT chOKyCUPOBaH B OKynspe,
AvadparMa nonHOCTbIO OTKPbITa, YCTAHOBNEHO Manoe yBenu4yeHue (4x10).

5. Pasmectute Mukponpenapart Ha NpeaMeTHOM CTOJIMKE U NMOAHUMMKTE ero Ao KoHua. Mpu
3TOM cneauTe, YTOObl MOKPOBHOE CTEKJIO U OOBEKTUB HE COMPUKOCHYIUCH.

6. Mnapa B oKynsap, MeasieHHO C NMOMOLLbIO MAaKPOBMHTA OMyCKanTe CTONMK 4O MOABMEHUA
YETKOro n3obpakeHus.

1. PaccMoTpuTe cOCTOsHWE NpOoTOMniacTa Mo OTHOLLEHUIO K KNETOYHOMU cTeKe npu 60/blom
yeenunyerum (10x10), Mcnonb3ys MUKPOBUHT A1 HACTOMKKU PE3KOCTU. 3apucyinTe MUKponpena-
par ¢ 0603Ha4YeHMEM BCEX BUAMMbIX OPraHOMAOB KNETKW UCMOb3ys pucyHoK Ne 1,

8. MNMpowuseeaute nnasmonus: kanno pacteopa NaCl nuneTkon nepeHecTn K Kparo NOKPOB-
HOrO CTeK/a, a C NPOTUBOMOJIOXKHOMN CTOPOHbI OTTAHYTb KUMAKOCTb (OMUILTPOBAHHOW OyMaroi.

9. PaccMoTpuTe M3MEHEHUSA, NMPOU3OLLEALLIME B KNETKaX, TakKe npu BO/bLLIOM yBeMYeHUN
(10x10). 3apucyriTe MUKponpenapaT UCMonb3ys pUcyHok Ne 2,
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10. Mpowuseegute Oennasmonus: Kanaw AUCTUINIMPOBAHHOM BOAbl HaHeCHUTe Ha Kpaw no-
KPOBHOrO CTEK/A, a C MPOTUBOMOJIOXKHOW CTOPOHbI HEOOXOAUMO OTTAHYTb KUAKOCTb (DUNLTPO-
BaHHOW Bymaro.

11. CoenaiiTe onMcaHue NPoLLeccoB, NPOUCXOAALLMX B K/IETKAX B rTMNEPTOHUYECKOM U TUMo-
TOHWMYECKOM pacTBOpax.

O6pamume BHumaHue!

B pamkax wkonbHOW nabopatopHoi paboTbl yaobHee BCEro MCMosb30BaTb KPacHbIM CopT
NnyKa, He TpaTa BpeEMs Ha NPUroToB/eHWe pacTBopa C KpacuteneMm. Ecnum Bbl peluunte pabotatb C
6enbiM COPTOM JlyKa, TOAJSIA MPUrOTOB/IEHME LMTONIONMYECKOro Kpacutens K 5 mn BogHoro
pacTeopa fobasbTe 2 Kanau pacTtesopa oaa. [1na Toro, 4Tobbl NpoM3oLLen NpoLecc Aemniasmo-
N13a Nyyllue BCero MCnoJsib3oBarb PacTBOp AUCTUIMPOBAHHOM BOAbl, HO €C/IM €€ HET, MOXHO
MCMOJIb30BaTb BOLOMNPOBOAHY!O.

MNpeacTtaeneHne pesynbratoB HabNOAEHUN

Puc. 43. Koxuua nyka

Bo18006b1:

Cdopmynupyiite BbiBOABI MO BONpPOCaM.

1. Kakue n3MeHeHMs NPOUCXOAAT C MPOTONIacToM pacTutenibHou Knetku B pactsope NaCl?

2. Kakne nameHeHMA NPOUCXOLAT C KNETKON B AUCTUINIMPOBAHHOM Boge?

3. bnaropaps kakoi 0cob6eHHOCTU KNIETOYHOM CTPYKTYPbl, COXpaHsaeTcs popma pacTuTesb-
HOW KNeTKW B npouecce nnasmonusa?

KoHnmponeHsie Bonpocei:

1.B kakoM pacTteope o6beM npoToniacTta yMeHbLUAeTCs:

a) U30TOHUYECKUN;

6) rMNOTOHMYECKHUN;

B) rMNepPTOHUYECKUN;

r) pacTBop He BAUSIET.

lMpaBunbHbIM OTBET: B.

2.Hanuuune kakoro opraHouga obecrneumpaeT coxpaHeHue hOopMbl PaCTUTENIbHOW KNIETKU
npuv notepu Bnaru:

a) BA3Kas UMTONNIA3Ma;

6) nnasmonemma;
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B) NnacTuabl;

r)KnetoyHas CTeHKa.

lMpaBunbHbIM OTBET: T.

3. Kakue o1imumsa nmeet 060104Ka pacTUTENbHOW M KMBOTHOMW KNETKU. YKaXKuTe He MeHee
2-yx ocobeHHOCTEN:

OtBer:

1. Y pactutenbHom KNeTKu UMeeTCsl KIeTOYHAas CTEHKA M3 LeNoN03bl U N1a3MoaeCcMbl, KO-
TOpble 0ObEAUHAIOT COIEP’KUMOE BCEX NPOTOMIACTOB PACTUTESIbHBIX KNETOK.

2. Y MBOTHOW K/IETKM MMEETCH MIMKOKASIMKC Ha MOBEPXHOCTU MeMOpaHbl, a K/ieToyHas
CTeHKa OTCYTCTBYET.

JlabopamopHas paboma Ne 4

«0cobeHHocmu pa3zBumus cnopoBoix pacmeHuli»

TeopeTtnyeckas 4acTb

JKM3HEHHBIM UMK NanopoTHWKa (MpuMep: WMTOBHUK MYXCKOM, nat. Dryopteris filix-mas)
npeacTaBnseT cobor YepefoBaHWe GECnosoro U NoSIOBOro NoKoneHui. JoMUHUpYOLWMUM no-
KoneHueM siBnsetcsa cnopoduT. Ha cneunanmanpoBaHHbIX IMCTbAX — BansaX, Pa3BUMBAIOTCSA CO-
pycbl (CKONNEHUs CnopaHrMeB). 3TW CKOMNIEHUS HAaXOAATCA Ha HUXXHEW CTopoHe Banu. B cno-
paHrusax nytem merosa copmupytotcs cnopbl. C MOMOLLbIO KOJbLia CnopaHrus cnopbl pasbpa-
CblBAlOTCA M B OnaronpuATHbIX ycnoBusAX npopacTaior. M3 cnop passueaeTcs nonosoe
nokoneHue (3apocTok), NpeAcTaB/eHHOe 3e/1eHON NNAacTUHKOM anameTpoM okono 1cm. 3apo-
CTOK He pacuyfieHeH Ha opraHbl U He UMeeT KopHel (ecTb pusouapl). Ha HUXKHeN cTopoHe 3a-
pocTKa OPMUPYIOTCA MY>KCKUE U KEHCKME NOJSIOBbIE OPraHbl (aHTEPUAMM U apXErOHUK), B KO-
TOPbIX MUTO30M pa3suBatoTcsi rametbl. OgHUM U3 BaXKHEWLLUMX U HEOOXOAMMbIX YCNIOBUM ANs
CNUSIHUA MONOBbLIX KNETOK sBnseTcs Boja. bnaropaps kanmenbHoM Bnaru, cnepmarosoufbl
nepenbiBaloT K apXeroHUaM U OMJIOAO0TBOPAIOT AMLEKNETKY. M3 obpa3oBaBLuencs 3urotbl pas-
BMBaeTCsA Mosiofor cnopodut. Monogok 3apogpiw NoTpebaseT nuTaTeNbHble BELLECTBA U3 3a-
pOCTKa 0 Tex Mop, NoKa Yy Hero He cchopMUPYIOTCS COOCTBEHHbIE IMCTbA U KOPHMU.

JlabopartopHoe uM3yyeHue LMKna pasBuTUA NanopoOTHUKA, MO3BOMSAET HAMALHO pa3obparb
BCE OCHOBHble CTafIMM Pas3BUTUA pacTeHus. [loAaBNsAeTCa BO3MOXXHOCTb BbISIBUTb YepTbl MOp-
(ho-aHaTOMMUYECKOro CXOACTBA C HU3LUMMMU PACTEHUAMU, a TaKKe onpeaenutb apoMopdosbl,
BrepBble MOSABUBLUMECS Y CMOPOBbIX pacTeHni. MpaKkTMKO-OpUEHTUPOBaHHbIM NOAX04 CNOoCob-
CTBYeT HanMbosiee KayeCTBeHHOMY pa3bopy AaHHOW TeMbl, MPU MOATOTOBKE K 3K3aMeHALMOH-
HbIM paboTam.

[MpakTnyeckasa 4yacTtb

Llene pabomer: n3yuntb paseuTtre cnopoduTa 1 rametocmta CNopPOoBbIX PACTEHUN.

O6opyodoBanue u Mamepuanei: NpeaMeTHble CTeKa, MOKPOBHbIE CTEKNA, HOYTOYK, BUHO-
KYNISIpHbIM MUKPOCKOM, Kamepa, npenapaTr ClopaHrui NanopoTHUKa, npenapar nornepeyHbli
Cpe3 iMcTa NarnopoTHWKa, Npenapart 3apoCTOK NanopoTHUKA.

TexHuka 6e3onacHocmu:

1. Nepen Hauyanom pabotbl oceoboauTe paboyee MeCTO OT MOCTOPOHHUX MPEAMETOB.

2. CobnogainTe OCTOPOXHOCTb Npu paboTte ¢ NpeaMeTHbIMKU U MOKPOBHbIMKU CTEKIAMU BO
n3bexkaHue nopesos.

3. MpuctynaiTe k paborte TonbKO TOraa, Koraa ybeaurech B MUCMPABHOCTM MUKpoOcKona. Touy-
HO BbINOJIHAWTE YKa3aHWA yuuTeNs npu paboTte C HAM B OTHOLLEHWU NOPALKA AEUCTBUN.

4. Mo okoHYaHuK paboTbl NpUBEaUTE B NOPAAOK pabouyee MecTo.
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lNopsadok npoBedeHusa 3KcnepumeHma:

Pabota c MuKponpenaparamu:

1. Hactpoiite mukpockon. Cronuk fosmkeH ObiTb onyLieH, cBeT ChOKYCUPOBaH B OKy/spe,
Avadparma nosHOCTbIO OTKPbITa, YCTaHOBNAEHO Manoe yBenuuyeHue (4X10).

2. Pasmectute MuKponpenapart Ha NpeAMeTHOM CTOJIMKE U NOAHUMMKTE ero Ao KoHua. Mpu
3TOM cneauTe, YToObl MOKPOBHOE CTEKSIO U OOBEKTUB HE COMPUKOCHYIUCH.

3. [napa B oKynsAp, MeasieHHO C NMOMOLLbIO MAaKPOBUHTA OMyCKanTe CTONMK 4O MOSABEHUA
YETKOro 3obpakeHus.

4. Paccmotpute mukponpenapar npu 6onbwom yeenuueHun (10x10), ncnonbays Mukpo-
BUHT A1 HACTOMKM pe3KocTH. M3yunte mopdonormueckne ocobeHHOCTU CTPOEHUA CropaHrusa
nanopoTHuKa. BeinonHute 3apanve N2 2 (nyHkT Ne1—4).

5. MNpoeeaunte cmeHy Mukponpenaparta. HeobxognMo onyctuTb NpeaMeTHblid CTOMMK, OT-
)KaTb Nanku puKcaumMm NnpeaMeTHOro CTeKNA M akKypaTHO 3a HOKOBbIE CTOPOHbI CTEK/IA U3bATb
MUKponpenapar.

6. YctaHoBuTe cnepytowmii MMKponpenapar, Ha 6osblwom yeenndenuu (10x10) paccmotpu-
Te CTPOeHWe Balu NanopoTHUKa. BeinonHute 3apaHve Ne2 (nyHkt Ne 5—8).

1. YctaHoBWTE cnepytowmii MUKponpenapar, Ha 6onbliom yeennuenun (10x10) paccmotpu-
Te CTpOeHue 3apocTKa NnanopoTHMKa. BeinonHute 3apaHme Ne3.

8. Cpoenaiite onucaHue NpoLeccoB, NPOUCXOAALLMX B CTPYKTYpax NanopoOTHUKA Ha PasHbIX
CTafMAX KM3HEHHOTO LMKNa.

O6pamume BHumaHue!

XpPOMOCOMHbI HABOP HOXKM, KOJbLia CMIOPaHrus, NiaLeHTbl, UHAY3UA U BalW AUMIOUMOHbIN
(2n), a cnop rannougHsbin (n).

MpencraeneHune pesynbratoB HabnoaeHUM

3adaHue 1.

Cnenalite cooTBeTCTBYOLLME NOAMUCH.

0O NG EWN -
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3apaHue 2.
PaccmoTtpute MUMKponpenapar CMoOporoHWs U caenanTe crefyrolime NoanucKu: HoXKa crno-
paHrus, KosbLo CNopaHrus, ycTbe, Clopbl, NaaueHTa, MHAY3MH, CNopaHruu, Bamns.

CnopaHruu nanopoTHuka

T o>

1) 2) 3) 4)

3) 6) 7) 8)

3apaHue 3.
Paccmotpute MuKponpenapar 3apoCTOK MamnopoTHMKA M MUKpodoTorpaduio Monomoro
cnopoduta. Caenaite cnepytolime NoANUCH: CNIOEBULLLE, PU3OUIbI, APXETOHWUU, aHTEPUANM.

3apoCToK NanopoTHUKa Monopnov cnopodut

1) 2)
3) 4)

Boi18o06i:
1.KakoBa ¢yHKUMA MHAY3MA?
2.[1na yero HeOHXOAMMO KOJIbLO COpPaHrva?
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3. [ne obpasyroTcA rameTbl y NanopoTHUKA?

4. Kak npoucxoguT nonoBoe pasMHOXKEHWE Y NanopoTHUKOB?

5. [ne obpasytoTca crnopbl y NanopoTHUKa?

6. [ne obpasyeTca 3apobill HOBOrO PacTeHUA Y NanopoTHMKA?

KornmponeHeie Bonpocei:

1. OnpenennTb XPOMOCOMHbIM HABOP 3apOCTKa NanopoTHUKa?

Orteert: rannongHbiv (n).

2. Bce npuBengHHble HUXKE XapaKTePUCTUKKU, KPOME ABYX, MCMONb3YIOT ANA ONUCAHUSA XKNU3-
HEHHOro uMKnia nanopotHuka. Onpenenute ABe XxapaKTEPUCTUKM, «Bbinadatowme» us obuiero
crnucka.

1) copycbl NPUKpPbITbI UHAY3MEM

2) u3 cnopbl pa3BMBaeTCa NPeApPOCTOK (NpoToHeMa)

3) cnopaHrum paseuBaroTCs Ha Bamsx

4) apXxeroHun U aHTEPUANM PA3BMBAIOTCA Ha pa3HbIX rameToduTax

5) n3 cnopbl pa3BrBaeTcsa 3apoCToK

Otsert: 2, 4.

3. YcraHoBWTE COOTBETCTBME MeXKAY CTPYKTypaMu nanopoTHWKa M HAbopoM XPOMOCOM: K
Ka)kZ0M No3vummn, JaHHOW B NepBoM cTonbue, nogbepute COOTBETCTBYIOLLYIO NO3ULMIO U3 BTO-
poro ctonbua.

CTPYKTYPbI MAMOPOTHNKA HABOP XPOMOCOM
A) Bans 1) rannounaHbIN
B) pn3ounpabl 3apocTka 2) pMnnonaHbIn

B) knetkun KopHeBuLLa
) KneTkun apxeroHus

L) cnopa
3anuwute undpsl B TabnuLy nog COOTBETCTBYIOLLMMU ByKBaMU.

A) B) B) r) H)

JlabopamopHasa paboma Ne 5

«CpaBHumenvHas xapakmepucmuKa 0OHOK/IEMOYHbIX OP2AHU3MO08»

TeopeTnyeckue ceegeHUs

K npocTtenmnmM oTHOCATCA OQHOKIETOUYHbIE OpraHu3Mbl. BcTpeyatoTcs npakTMyecky Bo BCcex
cpeaax obutaHusa: BogHas, NoYBeHHas, opraHuaMeHHas. Pasmepbl Tena MoryTt cuibHO Bapbu-
poBartb, Hanbonee menkue 6yayt 2— 15 mMkm, 6onbwmHcTeo ot 50 go 150 MkM, a ecTb HacTos-
wmre «ruraHTbly. UHdy3opun popa Busaria okono 1,5 mm B anvHy, rperapuvHa Porospora
gigantea o 1 cMm, a pakoBWHbl HOKOTOpbIX hopamuHUdep focTUraloT auamerpa 5—6 cm.
Knetka npocteiiuero fBNseTcs CaMoCTosATeIbHbIM OPraHM3MOM, KOTOPOMY CBOMCTBEHHbI BCE
YKM3HEHHble PYHKUMK: OBMEH BELLECTB, ABUXEHWE Pa3fpaykuMOCTb, pasMHoxeHue. OauH 13
KpUTEPUEB, NO KOTOPOMY KnacCUUUMPOBanM NPOCTerwmX Obin cnocob ux nepeaBuKeHus.
[Bn>keHne ogHOKNETOYHOrO OpraH13Ma OCYLLECTBSETCA C MOMOLLbIO PasHbIX OPraHOMAOB M
BbIPOCTOB LMTOMMIa3Mbl. Y CApKOAOBbIX /151 NEPEABUKEHUA U 3axBaTa NULK Npu HeobxoauMo-
CTM 06pasyloTca NIOXKHOHOXKM — ncesgonoamn. OHM npeacTaeBnsAaoT cobon BbIPOCTbI LWUTO-
nnasMbl, YKpenieHHble BOMOKHaMK uuTockeneta. JKryTMKOBble NepenBUraloTCsi C MOMOLLbIO
O[HOMO MJIM HECKOJIbKMX KI'YTUKOB, a MH(Y30pMKn — Bnarogaps MHOrOUYMC/IEHHbIM PECHUYKAM.

BaxkHeWLIMM ycnoBueM ANA KU3HW MPOCTENLLIMX OPraHW3MOB SABNAETCA HalMyMe >KUOKOW
cpenbl (Boaa, Bnara no4sbl, KPOBb, MEXKNETOYHAA XUAKOCTb U Ap.). BoNblMHCTBO M3 HUX —
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CBOOOAHO KMBYLLME OPraHW3Mbl, XapaKTepU3yoLMUECs pasIMiHbIMK Cnocobamu nepeasuke-
HusA. TakKe B NpyMpoge BCTpeyaloTCs U napasutuyeckue rpynnbl. MHOrve U3 HUX BO3OyauTenu
TAXKeNbIX 3abonesaHui Yyenoseka, HanpuMep, Plasmodium, Bbi3biBatowmii 6onesHb (Manapus),
yOuBLIaA NO CpefHUM oLeHKaM bonblue noaen, yeM ntobas apyras.

[ns nsyyeHma npocTenmx MOXKHO MCMOJIb30BaTh NOCTOSHHbIE MUKpOMpenaparbl, a Tak-
)Ke paccMaTtpuBatb BOAHble PacTBOPbI U3 NPUPOLHbIX BogoeMoB. bnarogapsa dukcMpoBaHHbIM
MUKpornpenapaTtaMm BO3MOXHO PAacCMOTPETb BHYTPEHHIOK CTPYKTYPY K/IETOK MPOCTEMLUMX Op-
raHM3MOB, OAHAKO BPeMeHHble MUKpornpenapartbl MOryT ObiTb MPUIrOTOBNEHbI KaK yYeHUKaMu
Ha 3aHATUSAX, TaK U YYUTENSAMU NPU NOAFOTOBKE K 3aHATMAM. [lna npurotoBneHusa Mukponpena-
paToOB C >KMBbIMW OpraHM3MaMu yaobHee BCEro MCnosb30BaTh BOAY M3 MPYAOB MM O3ep C Op-
raHM4eCKOM B3BECHIO.

MNpakTrMyeckas YacTb

Llene pabomer: v3yuntb OCOOEHHOCTU CTPOEHUSA W KU3HEAEATENbHOCTU MPOCTENLLMX
(Protozoaq).

O6opydoBanue u Mamepuansl: npegMeTHblE CTEKA, MOKPOBHbIE CTEK/A, NPenapoBalib-
Has Urna, NUHUET, NMNeTKa, hubTpoBasbHaa bymara, MUKPOCKONM, MUKponpenapar Hdy3opu-
A-Tycdenbka, 3BrneHa, MepHbIi CTakaH C BOAOW M3 NPMPOAHOro BOAOEMA, BaTa.

TexHuka 6e3onacHocmu:

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

2. CobntopaiTte OCTOPOXKHOCTL Npu paboTe C NnpenapoBasibHbIMK UMMamMu, NPeAMETHLIMU U
MOKPOBHbIMU CTEKNAMK BO U36eXKaHWe YKOSIOB M NOpPe30B.

4. MpucTynaiTe K paboTe ToNbKO TOraa, Koraa ybeamtech B MCNPABHOCTM MUKpOCKona. Tou-
HO BbINOJIHAWTE YKa3aHWsA yuyuTens npu paborte C HUM B OTHOLLEHWU NOpsALKA AENUCTBUN.

5. Mo okoHuyaHuK paboTbl NpuBeaMTe B NOpsAAoK pabouyee mecto.

lMopadok npoBedeHus 3kchepuMeHma:

Yacme 1.

lMpuzomoBnerHue BpemeHHbix Mukponpenapamo8 (npu pabome ¢ 20moBsiMu MUKponpenda-
pamamu nepexodume cpasy ko Bmopol yacmu pabomei)

1. Ha npegmeTHOe CTeKNo HaHeCTH Kanio BOAHOro pacteopa (BOOOEM, akBapuyMm U ap.) €
MOMOLLbIO OObIKHOBEHHOW MUMETKMU.

2. MNomecTuTe B Kanto BoAbl HA NMPEAMETHOM CTEK/Ie HECKOJ/IbKO BOJIOKOH BaTbl, 3aTEM aK-
KypaTHO pacnpenenutb UX No Kanae npenapoBasibHOM UIION U HAKPbITb MOKPOBHLIM CTEK/IOM.

3. Hactpo#ute mukpockon. Cronuk gomkeH 6biTb onylieH, CBeT coKyCMpOBaH B OKynspe,
AvadparMa nosHOCTbIO OTKPbITa, YCTAHOBNAEHO Manoe yBenuuyeHue (4x10).

O6pamume BHumaHue!

[ns npurotoBneHus BpeMeHHbIX MUKPOMNpPenapaToe C NPOCTENLLIMMU, MOXKHO MCMOJIb30BaTh
He TONbKO BOAY U3 BOAOEMOB, HO U aKBApUYMHYIO BoAy WK paseecTy B 50 Mn BogonpoBoaHOM
BoAbl 1 CTOMOBYIO NIOXKKY LLBETOYHOIO rpyHTa (M3 ropLuKa B KOTOPOM JABHO Npou3pacraeTr pac-
TeHue). Jlyywe cpasy npurotoButb 5—8 nNpegMeTHbIX CTEKON Ha KOTOpble Bbl HAHEcCeTe Kanau
BOZAbl, YTOObI YBE/IMYUTD LUAHCHI HA HaXOXAeHWe npocTerwmx. BatHbie BOIOKHA HEOOXOAMMDI
LANA YMEHbLUEHUS CKOPOCTU NepeaBUKEHUS OpPraHM3MOB B Kanse Boabl. Ecnu 3to He nomora-
€T, C NOMOLLbIO (DMILTPOBASIbHOW ByMaru Hy>KHO YMEHbLUMTb O6BEM KUAKOCTH.

Yacme 2.

Pa6boma ¢ mukponpenapamamu
4. Hactpoute mukpockon. Cronuk gomkeH 6biTb onylueH, CBET COKyCMpOBaH B OKynspe,
Avadparma nosHOCTbIO OTKPbITa, YCTAHOBNAEHO Masnoe yBennyeHue (4x10).
5. Pasmectute Mukponpenapart Ha NpeAMeTHOM CTOJIMKE U NOAHUMMKTE ero Ao KoHua. Mpu
3TOM cneauTe, YTOObl MOKPOBHOE CTEKSIO U OOBEKTUB HE COMPUKOCHYIUC.
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6. Mnapa B oKynsAp, MeasieHHO C NMOMOLLbIO MAaKPOBUHTA OMyCKanTe CTONMK 4O MOSABEHUA
YETKOro U3obpaxkeHus.

1. PaccmoTpuTe MuKponpenapart. Hanaute KneTkn npocTemnLLmx.

8. Paccmotpute cTpykTypy Knetok npwv 6onbwom ysennderun (10x10), ncnonbsys Mukpo-
BMHT A1 HACTOWKWU PE3KOCTU. 3apuUCynTe CTPOEHUE 3BITIEHbI B COOTBETCTBYIOLLLEN siueMKe Ta-
6nunupl Ne 1.

9. MposeanTe cMeHy MuKponpenapata. HeobxoauMo onycTUTb MpeaMeTHbIA CTONIMK, OT-
)KaTb Nanku puKcaumMm NnpeamMeTHOro CTeKNA M aKKypaTtHO 3a HOKOBble CTOPOHbI CTEK/A U3bATb
MUKponpenapar.

10. YcraHoBuTe cnegyowmini MuKponpenapar (MHdy3opusa-Tydesnbka), Ha 60bLOM yBeu-
yeHun (10X10) paccmoTpuTe CTpoeHUe opraHusma. 3apucyirTe UHMbY30pUIO B COOTBETCTBYIO-
e auenke tabnumupl Ne 1.

11. MNpoBeaunTe cpaBHUTENbHBIM aHaNU3 CTPOEHUS KNIETOK NPOCTEMLLMX OpPraHM3MOB U 3a-
nonHute Tabauuy N3, onupasce Ha pucyHkn Ne 1—3,

MpencrasneHune pesynsratoB HabnOAEHNH
3adaHue 1.
1. PaccmotpeTtb MuKponpenapaTtbl OAHOK/IETOUYHbIX OPraHW3MOB M BbIIBUTb MX CTPYKTYp-
HO-(PYHKLMOHaNbHble 0COBeHHOCTU. 3anonHuTb Tabnuuy Ne 1.
Tabnuua Ne 1
«CTpoeHue npocTeninx opraHu3IMoB»

PucyHok Mukponpenapara OnucaHue KNeTOYHbIX CTPYKTYp

JsmeHa

NHdysopua-Tydenbka
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Ncnonb3ys matepuanbl yyebHMKa U TEOPETUYECKYIO YacTb AAHHOM paboTbl 3anonHuTe Tab-

nvuy Ne 2,
Ta6auuya Ne2

«0Cco06eHHOCTH }KU3HEAEATENIbHOCTU NPOCTEMULLUX».

Mpocreiwine ®dopma Tena Tun nutaHusa MNepepBukeHue

AmMeba 0bbiKHOBEHHaA

JBreHa 3efeHas

NHdbysopua-Tydenbka

3. CpaBHUTE OLHOKNETOYHbIX OPraHM3MOoB Mo pucyHkam Ne1—3 (Hanuuume unu otcyTcTBUe
npu3Haka o603Ha4bTe 3HaKOM + 1K ) u 3anonHuTe Tabnmuy Ne3

Puc.1. Ameba Puc. 2. 3BrneHa Puc. 3. Undyzopus
Ta6nuuya Ne3
«CpaBHUTeNnbHaA XxapaKTePUCTUKA OAHOKJIETOUYHbIX».
OpraHusmbli
Mpu3Haku pna cpaBHeHUA AMme6a 06bIKHO-
BeHHAs JBrneHa 3eneHas UHdy3opusa -tydenbka

KnetouHas membpaHa

Lutonnasma

Anpo

MNuweBapuTenbHas Bakyosib

CokpatuTenbHas Bakyosb

Mnactuabl

CBeTouyBCTBUTENbHBIN MA30K
(cturma)

OpraHenn bl ABUXXEHUNA

Bo18006b1:

1.4710 06LLErO Y OAHOKNETOUHbIX }KUBOTHbIX?

2.YeM oHM oTiMualoTcs usyyaemble 06beKTbI?

3.Kakue cyuiecTByioT opraHensibl nepeaBuKeHUs y NpoCcTenwmnx?
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4. C noMOLLbtO YEro OCyLLECTBNAETCA OCMOPErYNALNS Y NpoCcTenLWnX?

5. Kak pasnuyatotca uccnegyembl € 06beKTbl MO TUMY MUTaHWUA?

KoHmponeHsie Bonpocei:

1. Kakune uyepTtbl cTpoeHus nHgy3opumn-Tydenbkn CBUAETENbCTBYIOT 00 YCIOKHEHUN CTPOe-
HWS JAHHOMO OpraHU3Ma rno CPaBHEHUIO C APYrMMU U3yHaeMbIMU OpraHu3Mammn?

OtBeT: spepHbIM fyanu3Mm, HECKONbKO COKPATUTENIbHbIX BaKyosien, TPUXOUMCTbI (Kak 3ane-
MEHT OXOTbl MW 3aLLMTbI), NOPOLLMLA.

2. MNepepnsukeHne aMEDbI OCYLLLECTBASAETCA C MOMOLLbIO:

1. napanogu

2. nceeogonoaum

3. pecHuuek

4. >XryTmkoB

OrtgerT: 2.

3. U3 nepeuncneHHbIXx OpraHoMaoB MMEKTCS Y MH(DY30PMKU U OTCYTCTBYIOT Y amMebbl

1. agpo

2. peCHWUYKH

3. TpUXOUMCTBI

4. NOXXHOHOLKH

5. nuweBapuTenbHas Bakyosb

6. nennukyna

1. nopowmua

OteT: 2, 3,6, 7.

3. YcTaHOBUTE COOTBETCTBME MEXKAY OPraHM3MaMm U UX XapaKTEPUCTUKOM: K KaXKAOW No3u-
LMK, AAHHOM B NepBoM cTonbue, noabepuTe COOTBETCTBYIOLLYIO NO3MLMIO U3 BTOPOro ctonbua.

XAPAKTEPUCTUKA OPrAHM3MbI
A) nnactugpl 1) IBrneHa

B) anepHbit fyanuam 2) UHdyzopus
B) pecHunukum

N cturma

L) KryTrku

3anuwuTe undpsl B TabAULy Mo COOTBETCTBYIOLLMMU OyKBaMU.

A) B) B) D) iy
OtBer:
A) B) B) M A)
1 2 2 1 1

JlabopamopHasa paboma Ne 6

«0OcobeHHocmu BHympeHHe20 cmpoeHus 0oxoeBozo yepBsx»

TeopeTtnyeckas 4acTb

Cemencteo pgoxaesbix yepsen (Lumbricidae) sknouaet okono 200 Buaos, 60NbLIMHCTBO
aenaoTca obutatenamm noysbl. JloXXAEBbIMM YEPBAMMW MUTAIOTCA MHOMME XXMBOTHbIE: 3emsie-
POMKM, KPOTbI, NAryLwKu, ntuubl. Ocobo 3Ha4MMo GMoNOrMyeckoe 3HadeHne AOXKAEBbIX YepBen
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B No4yBoobOpazoBaHuu. OHW 3arnarbiBaloT OnaBLIME JIMCTbS M MOYBY, YCKOPAA npouecc ¢op-
MUPOBaHWA rymycosoro cnos. luwesapurenbHas cucteMa ycTpoeHa TakuMm obpasom, 4To
cnocobHa HeWTpann3oBbIBaTb N'YMUHOBbIE KUC/IOTbI, KOTOpPble 06pa3yloTCs B pesy/brare passo-
YKEHWA opraHuku, 6naroaaps M3BECTKOBLIM enesaM. B cpepHel Kulwke Ha gopcanbHOM CTo-
POHE pacnonoXeHa BHYTPEHHAS NPOAosibHAsA CKNagka — TUdI030/b, KOTOpas 3HAYUTENbHO
yBeMYMBAET M/OLLAAb BCACbIBAHMA NWUTATE/bHbIX BELLECTB B KULEeYHUKe. CTpyKTYpHOCTb MoY-
Bbl 3HAYMTESIbHO Y/yYLLIAETCS NOC/E TOro, Kak OHa ByaeT nponyLieHa Yepes KULWEeYHUK YepBs.

B pamkax v3yyeHus nonepevyHOro cpesa AOXAEBOro YepBsi MHTEPECHO NPOBECTU CPaBHU-
TesIbHbIX aHaNN3 JaHHOrO MUKpornpenapara c NonepeYyHbiM CPe30M MJIOCKOro YepBs. ITO No3-
BOJIAET NPOC/eANTb NOSIBNIEHUE CTPYKTYPHO-(DYHKLUMOHANbHBIX MU3MEHEHWUS B MPOLECCEe 3BOJIIO-
LK.

lMpakmuyeckasa yacme

Llene pabomer: n3y4nTb BHyTPEHHEE PA3BUTUE AOXKAEBOIrO YEPBA.

O6opydoBanue u mamepuansr: GUHOKYNAPHbLIM MWKPOCKOM, Mpernapar nonepeyHbii
cpes LOXAEBOro Yepss, Npenapar nonepeyHbIi MNIOCKOro Yepss.

TexHuka 6e3zonacHocmu:

1. Nepep Hauyanom pabotbl oceoboauTe paboyee MECTO OT MOCTOPOHHUX MPEAMETOB.

2. Cobniopante oCTOPOXKHOCTL Npu paboTe C NpeaAMETHbIMU U NOKPOBHLIMKU CTEKNAMKU BO
n3bexkaHue nopesos.

3. MNpucTynaiiTte k pabote TonbKO TOraa, Koraa ybeaurech B UCNPABHOCTU MUKpPOCKoMa. Tou-
HO BbIMOJIHAWTE YKa3aHWsA yuuTens npu paborte C HUM B OTHOLLEHWU NOpsAaKa AENCTBUN.

4. Mo okoHYaHWK paboTbl NpMBeaMTE B NOPALOK paboyee mMecTo.

lMopadok npoBedeHusa 3kchepuMeHma:

Paboma ¢ mukponpenapamamu

1. Hactpoiite mukpockon. Cronvk aomkeH 6biTb onyLieH, CBeT chOKYCUPOBaH B OKynspe,
Avadparma nonHOCTbIO OTKPbITa, YCTaHOBNEHO Manoe yBenu4yeHue (4X10).

2. Pasmectute MuKponpenapar Ha npegMeTHOM CTOJIMKE U NOAHMMUTE ero Ao KoHua. [pu
3TOM cneauTe, YTOoObl MOKPOBHOE CTEKJIO U OOBEKTUB HE COMPUKOCHYIUCH.

3. [naps B oKynsp, MeANIeHHO C MOMOLLbIO MaKpOBMHTA OMyCKaWTe CTOMMUK A0 MOSB/IEHWUS
YETKOro 13obpakeHus.

4. PaccmotpuTe MuKpornpenapar npu 6onbwom ysennderHun (10x10), ncnonbsys mMukpo-
BUHT A1 HAacTOMKM pe3kocTu. M3yunte aHaToMMuyecKMe OCOBEHHOCTU CTPOEHMUS LOXKAEBOro
yepBss. BoinonHute 3apaHue Net.

5. Mposeaunte cmeHy Mukponpenapara. HeobxoguMo onycTuTb NpeaMeTHbl CTOMMK, OT-
)KaTb Nanku puKcaumMm NnpeamMeTHOro CTeKNA M aKKypaTtHO 3a HOKOBblE CTOPOHbI CTEK/A U3bATb
MUKponpenapar.

6. YctaHoBuTe cneayowmii MUKponpenapar, Ha 6osbliom ysenudeHun (10x10) paccmotpu-
Te CTpOeHue NIocKoro Yyepss. BoinonHute 3aparHve Ne 2.

7. CoenaiTe BblBOAbI UCXOAA M3 NPOAENAHHbIX HABNOAEHWN.

MNpeacraeneHune pesynbratos HabnoaeHUH

3adaHue 1.
Onpepenutb aHaTOMUYECKUE CTPYKTYPbl BHYTPEHHETO CTPOEHMA AOXKAEBOrO YEPBS.
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Bo18006b1:

1.Kakune nporpeccueHble YepTbl Pa3BUTUA XapaKTepHbl 418 OOXKAEBOrO YepBs?

2.Kakue cyLiecTBeHHble OTIMYMSA HabMIO[AIOTCA MEXAY MIOCKUMMU U KONbYaTbiMU YePBAMMU?
3.Kakoe 3HaueHue Tudnozona?

4. Kakoe 3HauyeHue AaHHbIX YepBei B npupoae?

KonmponoeHbie Bonpocei:

1. Kakas cuctema Bnepsbie NOSABNSETCA Y KObYaTbiX Yepsen?

OrtBeT: KpoBEeHOCHas.

2.Bce npuBeng€HHbIE HUXKE XapaKTePUCTUKU, KPOME [BYX, UCMOJIb3YIOTCS A1 ONUCAHUA 00-

KOeBoro yepeA. Onpe,u,enMTe ABa TEPMUHA, «BblNagaloWnNX» U3 o6u.|,ero CMHUCKa.

1) repmachpogmMTHOE KMBOTHOE

2) UMeeT 3aMKHYTYIO KPOBEHOCHYIO CUCTEMY

3) ABnseTcs napasvToM

4) Teno pasfeneHo Ha CerMeHTbI

5) UMeeT cneno 3aMKHYTbIM KMLIEYHUK

Orser: 3, 5.

3. YcTaHOBUTE COOTBETCTBME MEXAY NPU3HAKAMU U MPEACTABUTENSAMU: K KaXKA0W NO3ULMM,

LAHHOW B NepBoM cTonbue, nogbepute COOTBETCTBYIOLLYIO MO3ULMIO M3 BTOPOro CcToN0ua.

NMPU3HAKH MNPEACTABUTEIIN
A) uenom 1) nnaHapus
B) npotoHedpuaunu 2) poXXaeBou YepBb

B) nonoctb Tena 3anonHeHa napeHxuMom

') 6prowHas HepBHas LenoyKa

[) 3apHaAa Kuwka

3anuwmte undpsl B TabauLy Nof COOTBETCTBYOLLMMU ByKBaMMU.

A) B) B) r h)

OrtBeT:

B conepkaHue 17




TOUYKA \!pocm EMONOrMsA

A) B) B) M) A)
2 1 1 2 2

Temoi Onsi npoekmo8:

1. PereHepatneHas cnocobHOCTb KOMbYaThbiX YEPBEH HAa NPUMEpPEe JOXKAEBOro YepBs.

2. BnusiHne opraHM4YecKux v MUHeEpasibHbIX YA0OPEHUI Ha XKU3HeaesATeNbHOCTb YePBEN.

3. U3MeHeHMWe KayecTBa MOYBbI B pe3ynbTate AesTeNIbHOCTU YepBel, C NPOBEAEHUEM Bere-
TaUMOHHOrO OnbiTa.

JlabopamopHasa paboma Ne 7

«Memoodei yumosiocu4yecKo20 aHaJsiu3a nosjocmu pma»

TeopeTtnyeckas yacTb

BHyTpeHHSAs NOBEpPXHOCTb LUEKU NpeacTaBnsier cobo MHOrOCMOMHbIA NNAcT KNeToK OyK-
KaslbHOTO 3NUTENUA. DTU KNIETKU HAXOAATCA Ha pPa3HbiX CTaauax MopdodyHKLUOHANbHOW and-
dhepeHUMpoBKM — OT ManoavddepeHUMpPOBaHHbIX NPeaLecTBEHHUKOB B 6asanbHOM croe
(oHM obecneyrBaloT pereHepaumio 3NUTENUSA) A0 BbICOKOCMNELMANU3UPOBAHHbIX KNETOK, KOTO-
pble no Mepe A dhepeHLMPOBKU CMELLAIOTCSA B MOBEPXHOCTHbIE c/ion. bonbluas yacTb knetok
MEepTBbIE U UMEIOT CUIIbHO CTPYKTYPUPOBaHHOE AAp0. YacTb M3 HUX HecyT npusHaku 6onee unu
MeHee BbIPaXXEHHOr0 OPOrOBEHUS, O YEM CBUAETENbCTBYET Hanuuue KepatuHa. CoctosiHue
KIETOK BYKKa/IbHOMO 3MUTENIMS OTPayKaeT XapaKTep NpOLECCOB NPOUCXOAALLMX, B POTOBOK No-
NOCTH, a TaKXKe K B OpraHu3Me B Lie/IoM.

CyLiecTBYIOT pasnnymns No CTPOEHUIO KJIETOK MO MOSIOBOMY NPU3HaKY, HaNnpuMep, Y >KeH-
LMHbI B KNEeTKax OYKKasbHOro 3nuTesisi MOXKHO YBUAETb NONoBYy0 X XpOMOCOMY B MHTepdas-
HOM sgpe (NOMOBOM XPOMAaTMH) — MJIOTHbIA YY4ACTOK XPOMaTvHa, MpUeXKawuh Henocpes-
CTBEHHO K nepudepun sapa (tTensua bappa). Y myxunH B Hopme Tenbua bappa otcytcteytot. B
LMTOMNJIa3Me XKMBbIX KJIETOK MOXKHO TaK)Ke BUAETb MHOXXECTBO MESIKUX FPaHy/l — MUTOXOHAPUHM
M MENIKUX My3blpbKoB. M3ydeHne GyKKasnbHOro 3NUTENUA UCMONb3YETCA B LUTO-TEHETUYECKMX
MCCefOBaHMAX C LENbiO BbiABNEHUSA TEHOMHbIX HapyLUEHWUH.

KneToyHble n3aMeHeHUs anuTenusa (pasmep KNeTok, XapakTep Saep U 4p.) yYuTbiBaloTCA Npu
CKPUHWHIOBOM OLEHKM COCTOSIHUA 340POBbs, CTPeccax, BpeaHbiX hakKTopoB BHELUHEN cpefbl,
COMaTMYeCcKoM naTonorum, GUoNorMyeckoro Bo3pacTa YesioBeKa.

JTOT MeToA SABMSAETCA HEMHBA3UBHLIM, MPOCTbIM M YAOOHbLIM A/ AMArHOCTUKKU COCTOSIHWSA
opraHusMa 4esioBeka.

lMpakTnyeckasa 4yacTtb

Llene pabomel: n3y4nTb MUKPOCKOMUYECKME OCOBEHHOCTU BYKKaSIbHOMO 3MUTENUA Yeno-
BEKa.

O6opydoBanue u mamepuanei: NpegMeTHble CTEKa, MOKPOBHble CTEKNa, NUMeTKa,
pacTeop 1oga, punstpoBanbHas Gymara, MUKPOCKOM, BaTHbIE NasioyKy.

TexHuka 6e3onacHocmu:

1. MNepepn Hayanom paboTbl ocBoboaUTE paboyee MECTO OT MOCTOPOHHUX MPEeAMETOB.

2. Cobniopante oCTOPOXKHOCTL Npu paboTe C NpeaAMETHbIMU U MOKPOBHLIMW CTEKNAMKU BO
nsbexxaHue yKosioB U Nopesos.

3. He ponyckalite nonafaHuns Kpacutensa Ha KOy, rnasa U ogexay.

4. MpuctynaiTe K paboTe ToNbKO TOraa, Koraa ybeamrech B MCNPaBHOCTM MUKpPOCKonNa. Tou-
HO BbIMOJIHAWTE YKa3aHWA yuuTens npu paborte C HUM B OTHOLLEHWU NOpsAaKa AENCTBUN.

5. Mo okoHuyaHMK paboTbl NpuBeauTe B NOpALOK paboyee MecTo.
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lNopsadok npoBedeHusa 3KcnepumeHma:

lpuzomoBneHue mukponpenapamoB

1. Bo3bMuTe BaTHYIO MAIOYKY U NPOBEAMTE HECKObKO Pa3 OAHMM KOHLLOM NasioYKu No BHY-
TPeHHEeW NOBEPXHOCTU LLLEKM, C/IErKa HaXKMMas Ha nanouyky. [poBecTu Hy)>XHO NO NOBEPXHOCTH
CnM3UCTON 060N0YKM, Mexay 3ybamu U Liekon. PekomeHayeTcs cnerka nosopadunBarb camy
NasioyKy C NErKMM Ha>KUMOM

2. Ha npeameTHoe cTekno HaHecTu parMeHT Cn3u, KOTOPbIA OCTa/ICA Ha KOHLEe BaTHOM
nanoyku. Mpu 3TOM Ha KOHYMKE MasNOYKKU B KanesibKaxX CJIIOHbI OKaXKYTCSA CNYLLEeHHbIe KNeTKU
3NUTENUSA, BbICTUNAIOLLENO NOMOCTb pTa.

3. HakpbiTb 0ObEKT MOKPOBHbLIM CTEK/IOM W aKKypaTtHO Ao6aeuTb 1 Kanio Kpacutens Ha
rpaHu1Ly NOKPOBHOrO CTeKNa.

4. Hactpoute mukpockon. Cronuk gomkeH 6biTb onylueH, CBeT COoKyCMpOBaH B OKynspe,
Avadparma nosHOCTbIO OTKPbITa, YCTaHOBNAEHO Manoe yBenuyeHue (4X10).

5. PazmecTtute MuKponpenapar Ha npegMeTHOM CTOJIMKE U NMOAHMMUTE ero Ao KoHua. [pu
3TOM cneauTe, YTOoObl MOKPOBHOE CTEKSIO U OOBEKTUB HE COMPUKOCHYIUCH.

6. Mnapa B oKynsp, MeAsieHHO C MOMOLLbIO MAaKPOBUHTA OMyCKanTe CTONMK 4O MOSABIEHUA
YETKOro n3obpakeHus.

7. Paccmotpute mopdonoruyeckoe pasHoobpasue Knetok OyKKasbHOro 3nutesnivs npu
6onbwom ysenudeHun (10X10), Mcnonb3ys MUKPOBMHT ANA HACTOWKM PE3KOCTU. 3apucymnrte
MUKponpenapar ¢ 0603HaYeHWeM BCEX BUAMMbIX OPraHOMAOB KETKU UCMOosb3ys pucyHoK Ne3.

8. Cnenaitte onncaHue NpoLEeccoB, NPOUCXOAALLMX B KNETKax B rMNepTOHUYECKOM U rUno-
TOHWYECKOM pacTBOpax.

O6pamume BHumaHue!

B pamkax wkonbHOM nabopatopHoin pabotbl ynobHee BCero ucronb3osarb ans 3abopa
Ma3Ka BaTHble NMasloYku WK NIACTUKOBBIE JIOXKU A1s pa3MelurBaHua kode. MoxHo paccmar-
puBaTtb 06beKT 6e3 fobaBeHMsa KpacuTens, HO Bu3yanusauusa Oyaet odeHb cnabas, Tak Kak
KNeTku ByayT npospadHblie 1 cnabo euaumbie. [o3TOMy Nydlle UCMNOSb30BaTh LIMTONOMMHYECKUIA
KpacuTtesb B BUae pa3basneHHoro pacrtsopa oaa (K 5 mn BogHoro pacteopa aobasbte 2 Kan-
N1 pacTBopa 1opa).

Mepepn B3aTMEM 0bpasua, YenoBek, y4acTByloLWMIK B 3abope obpasua, Jo/KeH obsa3artesb-
HO MPOMOJIOCKATb CBOIO POTOBYIO MOIOCTb KMMSIYEHOW, YNCTOM BOLOW.

MNpeacraeneHune pesynbratos HabnoaeHUH

3adaHue 1.

PaccmoTpeTb KNeTKM NAOCKOro 3nuTenuns NosocTM pTa YenoBeKa M BbIIBUTb UX CTPYKTYp-
HO-bYHKLMOHasIbHble 0COBEHHOCTH. 3anoHUTL Tabnuuy.

AW IN| -

Puc.44. Knetkun ByKKanbHOro 3nutenus
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Bo180061:

1.KakoBa hyHKUMA ByKKanbHOro anutenus?

2. B kakoM MeTofae reHeTUKM UCMOMb3yeTcs M3yYeHUe KEeTOK NoaocTu pta?

3. Kakue KnetoyHble U3MEHEHUS XapaKTEPU3YIOT COCTOSIHWE 300POBbsA OpraHnsMa?

4. Ecnv yenosek He ByaeT NosoCKaTb POT YUCTOW BOAOK Mepes B3ATUEM MasKa, Ha YTo Mo-
YKEeT 3TO NOBAUATL?

KoumponeHeie Bonpocer:

1. K kakoMy Tvny anuteniManbHOM TKaHW OTHOCUTCA BYKKasibHbIA 3NMTennin?

a) NNOCKuK;

6) MHOrOC/IOMHBIN OPOroBEBAIOLLMM;

B) MepLuaTenbHbIN;

r) MHOrOCNOMHBIM HEOPOrOBEBAIOLLMH.

Oreert: 1.

2. B Kakux cnosix anutesnivsa BHyTPEHHEW NOBEPXHOCTU LLLEKM, KNETKU Hanbonee auddepeH-
LUMpPOBaHbI?

a) Hapy»Xbii;

6) cpenHui;

B) BHYTPEHHUN;

r) paBHOMEpPHO.

Ortger: a.

3. Kakoe BakHoe CBOMCTBO 3MWTENMasibHOW TKaHW OOECneynBaloT KNETKU BHYTPEHHEro
cnosa?

OrtserT: pereHepauums.

JlabopamopHasa paboma Ne 8

«Habnrooenue ¢paz mumosa 8 knemkax pacmeHulii»

TeopeTtnyeckas 4acTb

MUTO3 CNy>XUT MEXAHU3MOM Pa3MHOXKEHWS, MPU KOTOPOM BO3HMKAET NOTOMCTBO, reHeTh4e-
CKM uaeHTUYHoe poautenam. Kak npaeuio, MUTO3 sBIETCS OCHOBOWM Gecrnosioro pasmMHoxe-
HuA. OgHako creflyeT MOMHWUTb, YTO Y PACcTeHWI NOJOBbIE KNETKU Ha raMeTodUTe TaKkKe BO3HU-
KaloT MUTO30M. JlabopatopHoe U3ydeHWe MUTO3a NO3BONSAET HabOAAaTL NOBEAEHWE XPOMOCOM
BO BpeMs ero ¢as 1 my6yke NoHATb BUONOrMYecKoe 3Ha4YeHWE 3TOro BUAA LE/EHUS KIIETOK:

B kneTkax BbICLUMX paCTEHUI OTCYTCTBYIOT LLEHTPUONW, MO3TOMY B HUX BUAHbI TOJIBKO XPO-
MOCOMbI. B knetke B cocTosHWMM MHTephasbl XOPOLIO PA3NUYUMMO AAPO, ALPLILKO, FPaHysbl
XxpomatuHa. B npodase BugHbl xpoMocombl, 06pasytoLme MAOTHbIM, @ 3aTeM PbIXJIbIM KTyOOoK
(8 nozgHen daze). B metachaze xpoMocoMbl pacrnonioxeHbl B NIOCKOCTU 3KBaTopa Kietku. B
aHadase NPOMUCXOAMT OTLLEeNeHNe XpOMaTUA, Apyr OT Apyra U pacxoXXaeHue uUx K nontocam, B
pe3ynbTate Yero B KAETKE BUAHbI ABE rpynmnbl JOYEPHUX XPOMOCOM, UMEIOLLMX BUL 3BE3[bI.
Tenodasa npogonKaetcs A0 NOSHOW PEKOHCTPYKUMK sapa. YaoOHee Habnoaatb paHHIo Te-
nodasy. LiMtoknHes nyywe paccmatpusatb Ha crieyuanbHbix npenaparax. HeobxoamMmo otme-
TWUTb, YTO B PACTUTENIbHbIX K/leTKax hopMUPYeTCA He NepeTsKKa LUTONNasmbl, a NEPEropoaka,
KOTOpasa BO3HWKAET 3a CYET OCTAaTKOB HUTEW BepeTeHa (parmonnacra), oT LeHTpa K nepude-
PUM KNETKM

[na v3yyeHus MUTO3a MOXKHO MCMONb30BaTb MOCTOsIHHbIE MUKponpenapatbl. K coxane-
HWIO, OHX UMEIOTCA He BO BCEX LUKOJSIAX, OAHAKO MMKpoMpenaparbl SIerKo MoryT 6biTb npuro-
TOBJIEHbl KaK YYeHUKaMMK Ha 3aHATUAX, TaK U YYUTENIIMU MPU NOLATOTOBKE K 3aHATUAM. B nep-
BOM CJlyyae Jlyylle BCEro rotoBMTb BPEMEHHbIE Npenaparbl, BO BTOPOM — MoOCTosiHHbIe. [na
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NPUrOTOB/IEHUS MUKPOMPENAPATOB M3 PacTUTE/IbHbIX OOBEKTOB YAOOHbI KOPELLKK NyKa penya-
Toro (Allium cepa), ropoxa nocesHoro (Pisum sativum), 60608 koHckux (Vicia faba) v Buoos
cdaconu, Hanpumep, daconu obbikHoBeHHOW (Phaseolus vulgaris). lns 310ro HykHO npopa-
CTUTb JIYKOBWLY MM ceMeHa 60OO0BbIX 4O MOSABAEHWUA KOPELLKOB AnnHou okono 1 cm. Mpwro-
TOBJIEHWE MPENapaToB JKenaresbHO NPOBOAWUTb YTPOM, MOCKOJIbKY B 3TO BPEMS KNEeTKU Hanbo-
/lee MUTOTUYECKHU aKTUBHbI.

lMpakTnyeckasa 4yacTtb

Llene pabomer: n3yunTb NnoBefeHMe XPOMOCOM BO BpeMs a3 MUTO3a.

O6opydoBanue u Mamepuansi: NpeaMeTHbIE CTEKA, NPenapoBasibHble CTEKNa, Npenapo-
Ba/lbHas Mrna, NUHLUET, CMMPTOBKA, CMMUYKKU, NUNETKA, METUNEHOBbIN CUHWUN, (UNBTPOBasbHaA
6ymara, MUKPOCKOM, MPOPOLLEHHbIE CEMEHA WJIM TYKOBULbI C KOPELLKaMM.

TexHuka 6e3onacHocmu:

1. MNepepn Hayanom paboTbl ocBoboaUTE paboyee MECTO OT MOCTOPOHHMUX MPEAMETOB.

2. Cobntopaite OCTOPOXKHOCTb Npu paboTe C npenapoBasibHbIMK UMaMu, NPeAMETHLIMU U
MOKPOBHbIMU CTEKNAMU BO U36eXKaHWe YKOIOB U NOPe30B.

3. He ponyckaite nonagaHus Kpacutensa Ha KOXy, rnasa v ogexay.

4. Cobniopante npaeuna paboTbl CO CMMPTOBKOMW BO M3bexaHMe OXKOroB.

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

6. Mo okoHuaHuK paboTbl NpuBeaMTe B NOpPsAAOK pabouyee mMecTo.

lMopsadok npoBedeHus 3kcnepuMmeHma:

Yacme 1.

lMpuzomoBnerHue BpemeHHbIx Mukponpenapamo8 (npu pabome ¢ 20moBsiMu Mukponpena-
pamamu nepexodume cpasy ko Bmopol yacmu pabomei).

1. OTpenute KopeLwok gnuHon 1 cM 1 nepeHecuTe ero Ha NpeaMeTHOE CTEKSIO.

2. Ha npegMeTHOM CTekne C NOMOLLbIO NPenapoBaibHOM UMbl UK NE3BUA OTAE/IUTE CaMbii
KOHYMK KOPHS.

3. HaHecuTe Ha KOHYMK KOPHSI HECKOJbKO Kamnesib MeTUneHoBoro cuHero. OkpaluvBaHve u
ukcauma pnarca 5 — 10 muH.

4. MNMpoeegute Mauepauuto (pasMaryeHne) TKaHeK, oA Yero npenapar cferka U Hegoaro
nogorpenTe Ha cnupToBke (He fo kunadveHusa!). MoeTtopute onepaumto 2 — 3 pasa. Ecnum kpac-
Ka ucnapurcs, eé Hy>KHO A06aBuTb.

5. Hakpo#Te oKpalleHHbIM KOPEeLOK NOKPOBHbIM CTEK/IOM U YMEPEHHO CU/bHO HapaBwTe
60/bLUMM NanbLEeM ANSA pacnpeaeneHus KNeToK TOHKUM cioeM (MOXXHO peKoMeHA0BaTh 3aTem
C/flerka mokararb pyyKy WM Kapangaw no crekny). Ecnu us nop crekna BbICTYnMT M3ObITOK
Kpackw, yaanurte ero gpunstposanbHon Gymaroi unm candgeTtkon.

O6pamume BHumaHue!

B wkone MoxeT He BbiTb LMTONOrMYecknx Kpacutenen. Mx HetpyaHo npuobpectun. [Lelue-
B/le BCero 06oMAETCA KapMUH, KOTOPbIM NPOAAETCA KaK MULLEBOW KpacuTenb, HO A1 ero npu-
rotoBfieHus TpebyeTca konba c 06paTHbIM XONOANSIbHUKOB, @ TaKXKe NieAsiHas YKCyCHas KUCo-
Ta, KOoTopasa sBnsetcs npekypcopom. OpcenH peanusyeTcs B TOProene Kak LUTONOrMYECKUi
KpacuTeslb U CpaBHUTENbHO HepelweB. MeTuneHoBbIM CUHUMI NPOJAETCA B anTeKax KaK aHTu-
cenTuK (MeTuneHoBas CUHbKAa, MEAULIMHCKAsA CUHbKA) M B 300Mara3uHax Kak CpefcTBo AfiA 06-
paboTku Boabl B akBapuymax). OH MOXeT NpoaaBaTbCcsl Kak NOPOLLOK, Kak 1%-Hblil CNUPTOBbIN
pacTBop B CTEKNAHHbIX dakoHax o6bemom 10-15 mMn u Kak 1%-Hbllt pacTBOp, pa3seaeHHbIN
25%-HbIM pacTBOpPOM OKO3bl, B amnynax no 20 unun 50 mn. MNocneanHsa dopma ana umtono-
rmyeckux uenev He roputcal [Ins npurotoBneHve LUMTONOMMYECKOro Kpacutensa K 5 mn Hacbl-
LLEHHOro CMMPTOBOro pacTBopa MeTU/IEHOBOro cuHero aobasbte 195 mMn guctunnnposaHHoM
BObl U XOPOLLO NepemMeLLanTe.
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Yacme 2.
Paboma ¢ mukponpenapamamu

6. Hactponte mukpockon. Cronuk gomkeH 6biTb onylieH, CBeT coKyCMpOBaH B OKynspe,
AnadparMa nosHOCTbIO OTKPbITA, YCTaHOBNIEHO Manoe yBenuueHue (4x10).

1. PazmecTtte MUKponpenapart Ha NpeaMeTHOM CTOJIMKE U MOAHMMUTE ero Ao KoHua. [pwm
3TOM cneauTe, YTOObl MOKPOBHOE CTEKSIO U OOBEKTUB HE COMPUKOCHYIUCh.

8. Thapsa B oKynsp, MeAsIeHHO C MOMOLLIO MAaKPOBUHTA OMyCKanTe CTONMK 4O MOABIEHUA
YETKOro U3obpaxkeHus.

9. PaccmotpuTe Mukponpenapar. Hangute agpa KNeTok ¢ pasfivMyHbiMKU CTaAusSMU MUTO3A.

10. Paccmotpure sppa knetok npu 6onbwom yeenndeHun (10x10), ncnonbays MUKPOBUHT
A5 HACTOWKM Pe3KOCTH. 3apuCyiTe KNEeTKM B COOTBETCTBYIOLLMX A4YeirKax Tabnmubl.

11. MopcuuTaiTe YUMcna XpOMOCOM Ha MeTadasHbIX NNacTUHKax. Ykaxure B Tabnuue ymcno
XPOMOCOM B AuniionaHoM Habope.

12. CoenaiiTe onucaHve NpoLLEeCccoB, MPOUCXOAALLUMX B KNETKax B pasHble dasbl MUTOTUYE-
CKOro OeneHus.

O6pamume BHumaHue!

Yucno xpomocom B aunionaHoM Habope y fiyka penyatoro cocrtaenset 16, ropoxa no-

cesHoro — 14, 60608 KoHCKMXx — 12, dhaconu obbIKHOBEHHOW — 22.

MNpeacraeneHune pesynbratos HabnogeHU
3adaHue 1.
PaccmoTpeTb MUKponpenapar M noctapatbCA ONpeaesivTb KNeTKU Ha pasHbIX CTagUAX MUTO-
Thyeckoro uukna. OpueHTupynTech Nnpu onpeneneHunn dasbl HA TEOPETUYECKUIA MaTepuan Usy-
yaeMou TeMbl U U306parkeHns B Tabnunue Ne 1.

Ta6bnuua Ne1
«®Pa3bl MUTO3a».

(Masza mutosa PVICYHOK Hpoueccu, npoucxopauime B K1eTke

Metadasa

ID] |
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®da3za mutosa PucyHok Mpouecchl, npoucxoaswwme B KNeTke

AHadas

Yucno XpoMOCOM B OMMJIOUOHOM Ha6ope

Bob180061:

Cdopmynupyiite BbiBOABI MO BONpPOCaM.

1. Kakue casbl MMTO3a yaanoch Habnoaatb?

2. No kakoMy rnaBHOMY MPU3HAKY yaanocb pacno3Harb ¢asbl MuTo3a?

3. CKonbko XpOMOCOM B AUMIOMAHOM Habope y UcciefoBaHHOMO opraHusma?

KonmponeHeie Bonpocei :

1. O6a okynsipa GBUHOKYNAPHOrO MUKpPOCKona AatoT yeenudeHune 10x, oGbeKTUB UMeeT yBe-
nuyerne 4x. O6beKT Ha 3TOM MUKPOCKOME MOXHO PaCCMOTPETb MPK YBETUYEHNMU:

a) 10x;

6) 20x;

B) 40x;

r) 400x.

Ortger: B.

2. Yucno xpomocom B avnnonaHom Habope y nyka penyartoro (Allium cepa) coctasnset 16.
BbibepuTe Tpu BepHble yTBEPXKAEHUS, OTHOCALLMECS K MUTO3Y Y AAHHOTO PacTeHUS.

a) B npochase konuyecteo monekyn AHK B kneTkax coctaenset 32;

6) B MeTaaze KOMYECTBO OLHOXPOMATUAHbBIX XPOMOCOM cocTasnseT 16;

B) B aHachaze KOM4eCcTBO XpOMOCOM cocTaenseT 16;

r) B aHachase KonmM4yecTBo XpPOMOCOM COCTaBnsaeT 32;

[) BO BpEMS LMTOKMHE3a 0OpasyeTcs nepeTsiKka Mexay 4OYEPHUMU KINeTKaMu;

€) BO BpeMs LMTOKMHE3a 0bpa3yeTcs neperopoaka Mexxay AOYEPHUMU KNeTKaMu.

OtBetbl: a, T, €.

3. Yucno xpomocom B aunnongHom Habope y 60608 koHckux (Vicia faba) coctaenset 12.
BbibepuTe Tpu BepHble yTBEPXKAEHUS, OTHOCALLMECS K MUTO3Y Y AAHHOTO PacTeHUS.

a) B npocase KONMYeCTBO XPOMOCOM B KJIeTKax cocTaBnseT 24;

6) B npodase konuuectso monekyn [JHK B knetkax cocraenser 24;

B) B MeTachase konuyectso monekyn [JHK coctaenser 24;
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r) B aHachase KONMYECTBO ABYXPOMATUAHbBIX XPOMOCOM COCTaBnseT 24;
L) B K/IeTKax MblJbLEBOro 3epHa KOIMYECTBO XPOMOCOM cocTaBnseT 6;
€) B KNneTkax TbIMMHOYHOW HUTK KONIMYECTBO XPOMOCOM cocTaBnsiet 12.
MNpaBunbHble oTBETLI: 6, B, €.

JlabopamopHasa paboma Ne 9

KonoHuaneHoie moHadHbie Bodopocnu

TeopeTnyeckue ceegeHus

K BOMbBOKCOBbIM MpUHaA/iexXar MHOrMe KoJIoHWasbHble Bogopocav. KonoHun BonbBOKCO-
BbIX COCTOAT U3 Pa3HOro Yncsa KNeToK, KOTOpoe onpefensaeTca Ha paHHUX CTaaMaX pasBUTUA
M He MEHSeTCA 4O C/eaytlowen penpoayKTMBHOM dasbl; HOBOOOPA30BaHMWSA K/ETOK B TeyeHue
YKMU3HW KOJIOHWM He NpourcxoauT. Takme KOMoHUM HasbiBaloTca ueHobusmu. B ueHobusax kneTku
COXPAHSAIOT XKIYTUKKU M BCSA KOJIOHUS MOXKET ABUratbCcs bnarogaps cornacosaHHow pabote xry-
TUKOB.

B npecHoBoaHbIX BOLOEMAX MOXHO BCTPETUTbL MOABUXKHbIE LEHOOUM BOAOPOCEN pasHbIX
pOLOB:

lfoHnym (Gonium). LleHobuu nnactuHuatble, MHOrAa B hopMe KBagpara, cogepxkar 4,8, 16
“nun 32 KNeTKU, pacrnosnoXKeHbl B OAWH C/IOM B BUAE C/lierka M30rHyToro LWMTOBMAHOrO AMCKA B
obLuel nnacTmHKe Cimsu.

MangopuHa (Pandorina). LleHobun us Hebonblioro yicna knetok 8,16 nnu 32, pacnonoxe-
Hbl B KOMOYKE C/13K1, 0Bpasys AMLEBUAHYIO UK SNIMMNCOMaANbHYIO hopMY.

Bonbeokc (Volvox). KonoHuu cocTosT U3 cOTeH U ThiCAY KNeToK. B KoNoHUsX ecTb KpynHble
KNeTKu (nonioBble opraHbl (OOrOHUKU U aHTEPUAWUK) U NAPTEHOTOHUANM).

Yno6Hee Bcero M3yyatb MOHaAHbIX BOAOPOC/EN, UCMOMb3Ys KY/bTYpy BObBOKCA, KOIOHWUM
KoToporo 6onee CMOXHOro CTpoeHusi. BosibBOKCbl 06MTAIOT B Pa3/IMUHbIX MESIKMX MPECHbIX W
He3arps3HeHHbIX BogoeMax. MaccoBoe pa3smMHOXXeHWe KOJIOHUI MOTYT Bbi3blBaTb LIBETEHWE BO-
abl. Cobuparb Matepuan fiyylle BCEro B Hadasie feTa B HECKOJIbKO MpUeMoB, 4Tobbl cobpatb
KOJIOHMM Ha pasHbiX CTaamusaX pasBuTUs. Kaxkaas KOMIOHUS COCTOUT U3 HECKOJIbKMX COTEH WU
TbICAY ABY>KI'YTUKOBBIX K/JETOK, PACMOJIOXKEHHbIX Ha MOBEPXHOCTU B OAMH cnou. JKryTuku
HanpasneHbl Hapyxy. OHu obecneuuBaloT MoCTynaTenbHOE M BpallartesibHOe ABWXKEHWE B
HanpaB/eHWM UCTOYHMKA CBeTa (NonoXKuTeNbHbIM doToTakcuc). Pasmepsbl konoHuu ot 0,5 go 2
MM. BHyTpeHHHe yact 060/104eK KOIOHUM KNETOK OYEHb CUJIbHO PACC/M3HEHDI, TaK YTO Mpo-
TOMNACTbl AaNEKO Pa3aBUHYTbI CNOAMU CNu3K. BHelwHre cnon obonoyek ynioTHeHbl U co3aa-
0T 06yl NoBepxHOCTb (MBOMOKPYM). Ecnim KonoHuio okpacutb Kpacutenem (MeTuneHosas
CWHb), TO Ha MOBEPXHOCTU MHBOJIIOKPYMA MOXHO YBUAETb NOJIMIOHA/bHbIM Y30p, COOTBETCTBY-
IOLMI rpaHULLAM COMpPUKACalOLLMXCSA KNETOK, a TaKKe 0BHaPY>KUTb N1a3MOAECMbl, COEANHAIO-
LMe NPOTONIACTbI CMEXHbIX K/IETOK.

lMpakTnyeckasa 4yacTtb

Llene pa6omor: n3yuntb 0COBEHHOCTM CTPOEHUS MOHAAHbIX BOAOPOC/TEN Ha Mpumepa
BonbBoOKca (Volvox).

O6opydoBanue u mamepuanei: NpegMeTHble CTEKa, MOKPOBHble CTEKNa, NUMeTKa,
dunbTpoBasibHasa Gymara, MUKPOCKONMN, MEPHbIA CTakaH C BOLOW M3 MPUPOAHOro Bogoema C
BOJIbBOKCaMu, Habop A1 3KCNePUMEHTOB MoL MUKPOCKOMOM.

TexHuka 6e3zonacHocmu:

1. Nepep Hauyanom pabotbl oceoboauTe paboyee MECTO OT MOCTOPOHHUX MPEAMETOB.

2. MpuctynaiTe k paboTte ToNbKO TOraa, Koraa ybeaurech B UCNPaBHOCTM MUKpoOcKona. Touy-
HO BbINOJIHAWTE YKa3aHWA yuuTens npu paborte C HUM B OTHOLLEHWUU NOPALKA AENUCTBUN.

3. Mo okoHuyaHuK paboTbl NpuBeanTe B NOpsAAoK pabouyee mMecTo.
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Mopsdok BbinonHeHus pabomelr:

Yacme 1.

lMpuzomoBnerHue BpemeHHbIx Mukponpenapamo8 (npu pabome ¢ 20moBsiMu MUKponpena-
pamamu nepexodume cpasy ko Bmopol yacmu pabomei)

1. Ha npegMeTHOE CTEKNIO HAHECTU Karsilo BOAHOMO pacTBopa C KosioHWel (BoooéM, akBa-
PUYM 1 4p.)Npu NOMOLLM OBbIKHOBEHHOW MUMNETKM.

2. Hactpoiite mukpockon. CTonuk oomkeH ObiTb onyLieH, CBeT ChOKYCUPOBaH B OKynspe,
AvacdparMa nonHOCTbIO OTKPbITa, YCTAHOBNEHO Masioe yBesiMyeHne

(4 x10). Ona pnetanbHoro paccmMoTpeHus usydaemoro obbekta Heobxoammo ysenudenue 10
x10 nnu 40 x10.

O6pamume BHumaHue!

[ns npurotoBneHns BpeMeHHbIX MUKPOMpPenapaToB C KOOHUSIMU BOJIbBOKCA, MOXHO MC-
Nonb30BaTh HE TOMbKO BOAY M3 BOLOEMOB, HO U aKBapuyMHyto Boay. [ns dvkcauum BonbBOKca
MOXHO ucnonb3osatb 4% pacteop dopmanmHa.

Yacme 2.

Paboma ¢ mukponpenapamamu

3. Hactpo#re mukpockon. Ctonuk gomkeH 6biTb onylieH, CBeT cpOoKyCMpOBaH B OKynspe,
AvadparMa nonHOCTbIO OTKPbITa, YCTaHOBNEHO Manoe yeenu4yeHue (4X10).

4. PasmecTute MMKponpenapar Ha NpeAMeTHOM CTOJIMKE W NOoAHUMUTE ero Ao KoHua. [Npu
3TOM cneauTe, YTOObl MOKPOBHOE CTEK/IO U OOBEKTUB HE COMPUKOCHYIUCH.

5. [naps B oKynsp, MeaNleHHO C MOMOLLbIO MaKpOBMHTA OMyCKaWTe CTOMMK A0 NOSB/IEHWUS
YETKOro U3obpakeHus.

6. PaccmoTpute MMkponpenapar.

1. PaccmoTpute CTpyKTypy KieTok npu 6osnblwom ysenunyerun (10X10), ncnonbsys Mukpo-
BUHT A8 HACTOMKW PE3KOCTU. 3apuCyiTe CTPOEHMEe BOJIbBOKCA B COOTBETCTBYIOLLEN AYeElKe
Tabnuubl Ne1.

8. U3yunte cTpoeHune KonoHUM BOSIbBOKCA M 3amnonHuTe Tabnmuy Ne2, onupasch Ha pUCyHKu
Ne1-2.

MNpeacraeneHune pesynbratos HabnoaeHUI

3adaHue 1.

PaccmoTtpeTb MuKponpenapar wan Kanao BoAbl C BOJIbBOKCAMU U BbISIBUTb UX CTPYKTYp-
HO-byHKLMOHasIbHble 0COBEHHOCTU. 3apucoBaTb 0ObEKT B CBOOOAHYIO AYeiKy Tabnuuy Ne 1.

Ecnu nsyyaemble BOOOPOC/U B XKMBOM COCTOSIHWMM, TO HABMIOAATb 33 UX ABUXKEHUEM.

Tabnuya Net1
«CTpoeHue BONIbBOKCaA».

PucyHok mukponpenapara WUccnepyembiit 06bekT
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BUOJIOIUA

Halitv 1 paccmotpeTb Ha npenapare KONoOHUK, B KOTOPbIX 06pa3oBanuch goYepHue ocobu.

«0OcobeHHOCTH CTPOE€HUA KOJIOHUU BOJIbBOKCa».

Ta6bnuya Ne2

an3HaKM ANnA cpaBHeHUA

BonbBoKC

KnetouHas membpaHa

Uutonnasma

Anpo

MuweBapuTenbHas Bakyosb

COKpaTMTeJ'I bHaA BaKyOJlb

Mnactuabl

CeeTouyBCTBUTENBHBIW MTA30K (CTUrMa)

OpraHensbl ABUXEHNSA

Boi8o0br:
1.470 06LLErO Y OQHOKETOYHbIX BOAOPOC/IEN U BOSIbBOKCA?

2.YeM BONIbBOKC OT/IMYAETCA OT OOHOKNETOYHbIX Bo,u,opocneﬁ?

3.3a cueT yero BOSIbBOKC ABUMKETCA?

4. C noMOLLbIO YEro OCYLLECTBNAETCS NOJIOXKUTENbHbIN (hOTOTaKCHC?
5. Kakune ocobeHHOCTM CaMOBOCNPOU3BEAEHNS XapaKTePHbI 4151 BOSIbBOKCA?

KoHmponeHsie Bonpocei:

1. CKOMbKO XryTUKOB MMEET KaXKAas K/IeTKa BOJIbBOKCA:
1.1

2.2
3.3
4.4
Otser: 2.

2. Kak Ha3blBaloT COBOKYMHOCTb BCEX CBA3AHHbIX APYr C APYrOM KNETOK O4HOro BOJIbBOKCA?

1. TKaHb

2. KynbTypa KeToK
3. KonoHus

4. wap

OrtgerT: 3.

3. C nomoLLbto KakuX CTPYKTYp COELIMHEHbI CMEXHble KNETKU BOSIbBOKCA APYr C Apyrom?

1. nnasmopecmsl
2. XKryTUKM

3. HUTH

4. pecHuyek
OrtgerT: 1.

4. Y710 B NepeBoe C NAaTMHCKOro A3blKa 03HA4YaEeT BOSIbBOKC?
1. Kpyrnbivi

2. Katawmmcs

3. OBUXKYLLMKCSA
4. BON4okK
OrtgerT: 4.
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5. B KaKyto CTOpOHY Hanpags/ieHbl KryTUKK KIIETOK BOJIbBOKCA?
1. BO BHYTPb KOMOHUM

2. HapY»XXy KONIOHUK

3. Hapy»Xy W BHYTpb CTyAE€HUCTOro KOMKa

4. peCHUYKM OTCYTCTBYIOT

Orteer: 2.

JlabopamopHas paboma Ne 10

«BnusHue cpedwl Ha knemku kpoBu yenoBeka»

TeopeTtnyeckas YacTb

Kpoeb 310 ogHa U3 pa3HOBMAHOCTEN COeaMHUTENbHOMN TKaHW. [peacTaBnseT coboi KneTku
HECKOJIbKUX TUMOB B3BELUEHHbIX B Nna3me. Ha ponto popmMeHHbIX 3n1eMEHTOB (KNIETKU KPOBK)
npuxoautcs okono 45% o6bvéma, a 55% coctasnset nnasma. MNokasarens pH kposu Bapbupy-
et ot 7,35 no 7,45. Mnasma Ha 90% coctouT 13 Boapl M Ha 10% M3 pasnMyHbIX PAaCTBOPEHHbIX
BeLlecTs (6enKu, MUHepasbHble MOHbI U ap.). Bonblue Bcero M3 pacTBOpeHHbIX KOMMOHEHTOB B
nnasme KpoOBW COAEPXKUTCSA HaTpuh-uoHoB. Cpean (hOpPMEHHbIX 3/IEMEHTOB AOMWHUPYIOLLYIO
MO3MLMIO MO KONMYECTBY KNEeTOK Ha eanHuly obbema 3aHumaloT aputpoumtbl. B 1 Mm3 kposu
COLEPXKUTCA OKOMO 5 MJTH. 3pUTPOLIMTOB.

KoHueHTpauumsa coneit B niasme U KfeTKax KPoBW BCeraa Ao/MKHa ObiTb NPpMMepHO OaUHAKO-
Bo. OLHUMK U3 BaXKHEMNLLMX CONMEN KPOBU SABASAIOTCA xsopuabl. PacTBop B KOTOPOM KOHLIEH-
Tpaumsa conm NaCl 0,9% Hazbisaetcs dmanonornyeckmum. Moatomy 6ONbLIMHCTBO SIeKapCTBEH-
HbIX MpPenapaTtoB, KOTOpble BBOAATCSA B KPOBSHOE PYC/0 MPOU3BOAAT C UCMNOSb30BaHWEM (hU-
3uonoruyeckoro pacteopa. Ecnv BosHukaeT pa3HOCTb KOHUEHTpaLUii, 3TO MPUBOAUT K OCMOCY.
Ocmoc — 310 audysus BoAbl Yepes NonynpoHULaeMyto MembpaHy M3 obnactv MeHbluen
KOHLLEHTpaLmMKn B 0651acTb € 60sbLUEN KOHLEHTPALMEN 40 YCTaHOBNEHUA paBHOBeCUs. BneHune
OCMOCa WUrpaeT BaXXHYIO poJib B NPOLIECCE NOAAEPXKAHUA NOCTOAHCTBA BHYTPEHHEN cpeapl Ha-
Lero opraHvama.

OTKnoHeHWe OCMOTMYECKOrO AABNEHUS OT HOPManbHOro (QU3MOSIOrMYECKOrOo YPOBHSA
BNEYET 3a cOOOM HapyLieHWe 0OMEHHbIX MPOLECCOB MEXAY KPOBbIO, TKAHEBOW YKUAKOCTbIO M
Knetkamu opraHuama. CuibHOe OTKJIOHEHWE MOXKET HapYLUMTb CTPYKTYPY U LLeSIOCTHOCTb Kie-
TOYHbIX MeMbpaH.

N3meHeHWe cocTaBa nnasmbl KPOBM Npu LOOABMEHUN FMNEPTOHUYECKOTO MM TMMNOTOHWUYE-
CKOro pacTBOPOB B /1ab0OPaTOPHbIX YCIOBUAX, MO3BOJIAET ONPeaeuTb CTeneHb BAXKHOCTU paBs-
HOBECMS KOHLIEHTpaLMi conei BO BHYTPEHHEN Ccpeae opraHusMa.

[MpakTnyeckasa 4yacTtb

Llene pabomei: n3yunTb OCMOTUYECKUE ABNIEHWA B KNETKAX KPOBU YesIoBEKa.

O6opydoBanue u Mamepuansl: NpeaMeTHblE CTEKA, MOKPOBHbIE CTeKNA, HOYTOYK, BUHO-
KyNAPHbIA MUKPOCKOMN, npenapar KNeTKU KPOBU YeOBEKA..

TexHuka 6e3zonacHocmu:

1. Nepen Hauyanom pabotbl oceoboauTe paboyee MECTO OT MOCTOPOHHUX MPEAMETOB.

2. Cobniopgante oCTOPOXKHOCTb Npu paboTe C NpeaMEeTHbIMU U NOKPOBHLIMKU CTEKNAMKU BO
n3bexkaHue nopesos.

3. MNpucTynaiiTte K pabote TonbKo TOraa, Koraa ybeaurech B UCNPABHOCTU MUKpPOCKona. Tou-
HO BbINOJHAWTE YKa3aHWsA y4UTeNs npu paboTe C HUM B OTHOLLEHUW NOPALKA AEUCTBUN.

4. Mo okoHYaHWM paboTbl NpMBeaMTE B NOPAAOK paboyee mMecTo.
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Mopsdok BoinonHeHus pabomer:

Pa6boma ¢ mukponpenapamamu

1. Hactpoiite mukpockon. Cronuk fosmkeH ObiTb onyLieH, cBeT chOKYCUPOBaH B OKy/spe,
AnadparMa nosHOCTbIO OTKPbITA, YCTAHOB/IEHO Maoe yBesiyeHue

(4 x10).

2. Pasmectute MuMKponpenapar Ha npegMeTHOM CTOJIMKE U NOAHMMUTE ero Ao KoHua. [pu
3TOM crieauTe, YToObl MOKPOBHOE CTEKSIO M OOBEKTUB HE COMPUKOCHY/UCD.

3. naps B oKynap, MeasieHHO C NMOMOLLbIO MAaKPOBUHTA OMyCKaMTe CTONIMK A0 MOSBEHUS
UETKOro U3obparkeHus.

4. Paccmotpute mukponpenapar npu 6onbwom yeenndenun (10x10), ncnonbsys Mukpo-
BUHT 411 HACTOMKM pe3KocTU. M3yunte 0coBEHHOCTM CTPOEHUS KNETOK KPOBM YesioBeKa. Bbl-
nonHuTe 3agaHune Nei,

5. Cnenavite onvcaHvWe NpoLECcCoB, MPOUCXOAALLMX C KNETKaMU KPOBU B pacTBOpax C pas-
nnyHon KoHueHTpaumen NaCl.

MpencraeneHune pesynbratoB HabnoaeHUI

3adaHue 1.

PaccmoTpute MUKponpenapar KneTku KpOoBW YenoBeKa. 3apucymte McCneayemblii 0ObeKT B
nyctyto sderky. [NpoBeaute cpaBHWTENbHbIM aHaNM3 MOPONOrMYECcKorW CTPYKTYpbl KNETOK
KPOBM M300pakeHHbIX Ha pucyHKax Ne 2—3, B 3aBMCHMOCTH OT pacTBopa B KOTOPOM OHM Ha-
Xo4ATCA. .

Puc.1. U3oToHMYeckum p-p Puc. 2. luneptoHuyeckuit p-p  Puc. 3. lMnotoHnyeckui p-p

3adarue 2.
Mcnonb3ys matepuanbl KAPTUHKKU 3anoJIHUTE AaHHble B Tabnuue.
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BnuaHue cpeabl Ha CTPYKTYpY 3puTpoLUTa

Pacteop KonuenTtpauua NaCl ®dopma spurpouuta MpuuunHa
MMnoToHWYeckui 0,2%
MN30TOoHUYEeCKUI 0,9%
[MnepToHUYeCKnI 2%

O6pamume BHumaHue!

B naHHoM paboTe HEOOXOAMMO MCMONb30BaTb COMYTCTBYIOLLME BUAEOdPArMeHTbI, KOTOPbIE
MOMOryT BU3Yya/IM3MPOBATb BECb NPOLLECC U3MeHeHUs (hOPMbl KIETOK KPOBU B 3aBUCMMOCTH OT
KOHLEHTPALMK UCMOb3yEMbIX PACTBOPOB.

Bob18006b1:

1. Kakumu ceoiicteamu obnagaet hm3nonormyeckuin pacteop?

2. Kak Bnuset noebiweHne kKoHueHTpaumn NaCl B nnasme KpoBu Ha a3pUTpOLMTbI?

3.06bacHMTE NpoLecc reMonM3a npy nonagaHum 3pUTPOLMTOB B FTMNOTOHUYECKWUI pacTBop?

4. Kak ocMOoTHYecKre siBNeHUA BIMAIOT HA OPraHW3M YyesioBeKa B NMOBCEAHEBHOM YKU3HWU?

KonmponoeHbie Bonpocei:

1. B kakom pacteope 06beM 3puTpoLMTa YBENUYMBAETCS:

a) U30TOHUYECKNH;

6) rMNOTOHWMYECKMH;

B) rMNepPTOHUYECKUI;

r) pacTBop He BAUSET.

Oreer: 6.

2. MNpu kakow koHueHTpaumn NaCl nponcxogmT cmopLUuMBaHWE 3PUTPOLUTOB:

a) 0.2%;

6) 0,6%;

8) 0,9%;

r) 2%.

Orteert: 1.

3. MNouyeMy BO3HMKAET YyBCTBO KaxKabl NMPU M36bITOYHOM NoTpebneHnn coneHom nuum?

OtBeT: NoBbileHNe KOHLUEHTPALWUK Coseil B NnasMe KPOBU MPUBOAMT K TOMY, 4YTO BoJa M3
MEXXTKaHEBOM YXMAKOCTU MOCTYNAeT B KPOBAHOE PYC/io. ITO BbI3bIBAET COCTOSSHUE OTEYHOCTHU U
HefoCTaTKa BNarn Co CTOPOHbI K/1ETOK.

9KOJIOT'MHECKUE UCCNIEAOBAHUA

JlabopamopHasa paboma Ne 1

«Memodel usmepeHus abuomuyeckux hakmopoB okpyxaroweli cpedo!
(onpedenerue pH, Humpamo8 u xnopudo8B 8 8ode)»
TeopeTuyeckas yacTb
MNpupoaHasa v NUTbeBasn BoAa COAEPXKUT OFPOMHOE KONIMYECTBO KOMMOHEHTOB, HAXOAALMX-
cs B HU3KuX (MeHee 1 %) u ynbtpaHmskmx (MeHee 0,0000001%) koHueHTpauusax. B ectectsen-
HbIX YC/IOBUSIX COCTaB BOA, PErYIMPYETCA NPUPOAHbLIMU NPOLIECCAMMU, B TO K€ BPEMS B pe3y/ibTa-
Te XO3AMCTBEHHOW [esTe/IbHOCTU YesIoBeKa MPOUCXOAMT 3HAYUTENIbHOE M3MEHEHWEe COoCTaBa
NMPUPOAHBIX BOA.
MpupopHasa Boga HaxoAMTCA B HEMPEPbLIBHOM B3aUMOAENCTBUMU C OKPYIKAIOLLEN CPeaoW.
OHa pacTBopsieT opraHM4Yeckne U HeopraHUMYeckue NpUMecH, coaepkallineca B Noyee, aTMo-
chepe, pactutenbHocTH U T. N. Cpean pacTBOpeEHHbIX NpUMecein B Boge ecTb kucnopop O,, aB-
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NALWMICA HeOOXOAMMBIM ANA KU3HWU BCEX NpeAcTaBUTeNnen BogHow cdayHbl u diopbl. OaHako
KMCNIOPOL — CWJIbHbIA OKUCIUTENb, B €ro MPUCYTCTBUM 3HAYMUTESIbHO BO3pacTaeT CKOPOCTb
KOPPO3MM MeTasl/In4eckoro obopyaoBaHus, HaXOAAWErocs B KOHTaKTe C NPUPOLHON BOAOW.
MNoatomy ero copepkaHve B BofEe CTPOro pernamMmeHTUPYeTCs U TLLaTe/IbHO KOHTPOJIMPYETCS.

N3mepeHue pH npu KoHTpone KayecTBa NPUPOSHON U MUTbEBOM BOAbI MPOBOAMTCSA MpaK-
TUYECKU noBcemecTHO. PeanbHasa KOHLEHTpauus MOHOB BOAOPOLA BblpakaeTcs B eauHULaxX
BOJOPOAHOro nokasarensa unu pH.

LLIkana pH naet ot 0 (kpaliHe BbicOKasi KUCNOTHOCTb), Yepe3 TOYKy 7 (HerTpasnbHas cpe-
fa) no 14 (kpaviHe BblCOKasi OCHOBHOCTb). ITW UM pbl — OTpuLATENIbHbIA AECATUYHBIN Nnora-
pUcM KOHLEHTPaLUU MOHOB BOLOPOAA, BbIpaXKEHHOM B rpaMMax Ha JiuTp.

B touke pH = 7 koHueHTpaums H coctaensetr 10— (0,0000001) r/n, HO Npy 3TOM KOHLEH-
Tpauusa OH- Takas xe.

Ilns Bcero »KMBOro B BOAE (3a UCK/IIOYEHMEM HEKOTOPbIX KUCIIOTOYCTOMUMBBIX OaKkTepuit)
MWHUManbHO BO3MOXHas BenuvunHa pH = 5; noxpab, umelowmn pH<S,5, cuMtaetcs kucnor-
HbiM. B oTcyTcTBMe niobbix 3arpsasHUTeNnel y AoXAeBoW Boabl 06blYHO cnabokucnas peaxums
(pH = 5,6), nockonbKy B HEl NIerko PacTBOPAETCA YINEKUC/IbIM ra3 M3 Bo3ayxa ¢ 0OpasoBaHu-
eM cnabom yronbHOM KUCoTbl. Y NpecHOBOAHbIX 03ep, pydbes 1 npyaoe pH Boabl 06bIuHO co-
cTaBnset 6-7, 1 opraHvM3Mbl afanTMpPoOBaHbl UMEHHO K 3TOMY ypoBHIO. B nuTbeBol Boge fonyc-
kaetcsa pH = 6-9. bonotHas Boaa 6biBaeT 06bIYHO Kucnas (pH = 4-5) 3a cuet opraHMuYecKkux
KUCNOT, a HopMasibHas, YucTas Boda MMeeT 3HadeHue, 6/iM3Koe K HeuTtpanbHomy (6,5-8,5).
MpuHATO cumnTatb, Yto 3HaYeHue pH ot 5,5 no 8,5 aBnsetca onTMManbHbIM ANA PA3BUTUS BOA-
HbIX OpM XM3HU. Pe3koe nameHeHne pH B BojoemMe MOXET NPUBECTU K PAacTBOPEHUIO B BOJE
HEKOTOPbIX COEMHEHUIN U OTPABNEHUIO BOAHbIX OopraHM3moB. Ecnun 3HaveHre pH HeoxuaaHHo
COBWMHY/IOCb B KMC/YIO WJIM LLLEIOYHYIO CTOPOHY, crieqyeT obpatuTb BHUMaHWE Ha BO3MOMKHbIE
MPOMbILLIEHHbIE BbIOPOCHI.

lpakTuyeckas 4acTb

Llene pabomei: 0CBOWUTb HEKOTOPbIE METOAbl M3MEPEHUA abUOTUYECKUX (PAKTOPOB OKpPY-
)KaloLLen cpelbl Ha NpuMepe onpeaeneHus pH, xnopuaoB 1 HUTPATOB B BOJe.

O6opydoBaHue:

1. KomnbioTep.

2. KoMmnbloTepHbIi nHTEpdenc cbopa aaHHbix Releon Lite.

3. Oatunku pH, nHaMKaTopHbIE NONOCKKU, HATPAT MOHOB U XJIOPUL UOHOB.

4. O6beKT uccnegoBaHUA: BOAA BOAOMPOBOAHAsA, BOAA MX akBapuyMma, BoAa NWUTbeBas.
(B NPOEKTHOM fEeATeNbHOCTU MOXKHO MCMOMb30BaTh U APYrMe UCTOYHWKKU BOAbl, B3ATON U3 PEKM,
o3epa, 6bonora).

Uncmpykyus k BoinonneHuro nabopamopHoii pabomelr:
1. Kak pabortatb € gardMkamu CMOTPUTE MHCTPYKLMIO B METOAMYECKOM PYKOBOACTBE
K naboparopuu.

OnbiT 1.
Onpepnenenuve pH B npobax sBoab!
Monocky nHankatopHoi Gymaru noMecTuTb B NPOBUPKY, copepsKalllyto npumepHo 5 cm3
uccnegyemon Bogbl. OKpacky MHAOMKAaTOpHOW OyMarM CpaBHWTb CO LKanoW. AHaNoruMyHo
3anyckaem nporpammy Releon Lite, nopknioyaem patyMkv M NpoBOAUM U3MepeHue pH.

OnbiT 2.
Onpepenenve copgepxkaHus xnopuaos B npobe Boabl. 3anyckaem nporpammy Releon Lite,
NOAK/IOYAEM AATYMK XJIOPUA MOHOB, M MPOBOAUM U3 U3MEPEHWE BOADI.
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OnbiT 3.
OnpepeneHve copepskaHus HATpATOB B Npobax Boabl. 3anyckaem nporpammy Releon Lite,
NOAK/IOYAEM AATYMK HUTPAT MOHOB, U NPOBOAUM UCCNELOBAHUE BOAbI.

Pe3yn bTaTbl 9KCNepUMEeHTOB

Boaa pH CL- NO3-

BogonpoeogHas

MutbeBas

AkBapurymHas

Bob180o0bi:

CpasHuTb pH, cogepyaHue HATpaT, XIOPUAOB MOHOB B HECKOJIbKUX Npobax Boabl (auctun-
NMpoBaHHas, BOAOMNPOBOAHASA, U3 NPUPOLHOIO UCTOYHMKA).

HalguTte B MHTepHeTe AonycTMMble HOPMbI HUTPATOB, XJ0puAocE M pH 1 npoBeaeTe cpas-
HeHue.

KornmponosHeie Bonpocei:

1. Kakumu nokasarensiMu xapaktepusyeTcs KadecTBo Boabl?

2. Kak opraHu3soBarb HabsilogeHue 3a COCTOSSHUEM BOAHbIX OObEKTOB?

3. Kak Bnuser usmeHeHue copeprkaHus KUCNOPOAA Ha OpraHU3Mbl- rMAPOOUOHTbLI?
4. OxapaKTepusynTe OCHOBHblE UCTOYHUKW 3arpsA3HeHUs BOAbI.

5. lMepeuncnute abuotnyeckme aktopbl B BOAHOM cpefe obuTaHus

JlabopamopHasa paboma Ne 2

«0OuyeHKka ypoBHsa 3azpsa3HeHus ammocgepHoz20 8o30yxa BewecmBamu,
nonadarowumu 8 okpyxarowyro cpedy, 8 pesynomame pabomer aBmompancnopmas»

TeopeTtnyeckas 4acTb

ABTOMOOGU/IbHBIN TPAHCMOPT OTHOCHTCSA K OCHOBHbIM UCTOYHWMKAM 3arpsA3HeHUsl OKpy»Kato-
wen cpenbl. B KpynHbix ropogax Ha Ao aBTOTpaHCMopTa NpUxoautcs Gonee MoIOBUHbI
obbemMa BpeaHbIx BbIBPOCOB B atMocdepy. YpPOBHM 3arpAa3HEHUA BO3ayXa OKCMAAMM asoTa M
yrnepoga, YrnesoaopoaaMu M ApYrMMu BpeaHbIMU BellecTBaMu Ha GONbLIMHCTBE aBTOMAaru-
ctpanen B 5— 10 pas npesbiwatoT npeaenbHO JONYCTUMble KOHLEHTPaLUUK.

Mpwn CXMraHWM B aBTOTPAHCMNOPTHbIX YCTaHOBKax TOM/MBA B BO3AyX BbibpacbiBaeTcs ¢ npo-
AYKTaMu CropaHusl U CEPHUCTbIM aHrMAPWUA, KOTOPbIA, COEAMHASACH C aTMOChepHOM Bnarom, 0b-
pasyeT CePHUCTYIO U CePHYIO KUCNOTbI, NonagatoLLme, B KOHEYHOM cYeTe, U B NMOYBY, U B BOAY.
Mono6Hble arpeccuBHbie BELLLECTBA OKa3blBAIOT CUIbHOE BpeaHOe BUSAHMUE, NpeXae BCEro, Ha
pacTUTeNbHbIA MUP, YrHeTasa fleca Ha Gonbwnx Tepputopusax. Ckaniveascb B BO3AyXe, OHU
YrpoXalT TaKXKe >KMBOTHOMY MMUPY M YesIOBEKY, MHTEHCMBHO paspyLlaloT MeTas/Iyeckue
KOHCTPYKLMM, JTAKOKPACOYHbIE MOKPbITUA, BETOHHbIE U KaMeHHble COOopyXeHus. Bonbluoi
Bpen HAHOCUTCA 30aHUAM, MOCTaM, apXMTEKTYPHbIM NaMSATHUKAM U LPYTMM COOPYXXEHUAM.

Hons otpaboTaBlumx ra3os aBToMobuein B 3arpsa3HeHMn aTMoChepHOro Boayxa 6osbLumnx
ropofioB U3MEHSETCHA B 3aBUCMMOCTH OT BPEMEHU U NPOMNOPLMUOHANIbHA MHTEHCUBHOCTH ABUXKE-
HWUA TPAHCMOPTHbIX CpeacTB. MMHUMabHAA KOHLUEHTPaLUMA BpelHblX BELLECTB Habnogaercs B
HOYHbIE Yacbl, KOrAa UX CopaepyKaHue B BO3JyXe B HECKOJIbKO pa3 MeHblle, 4eM gHeM. Makcu-
MasibHaa KOHLEHTpauuMs oTMeyaeTcs B 4acbl Nuk. ATMocdepa ynuu caMmoouvuiaeTcs B pe-
3ynbTarte npoeeTpuBaHus. [pn 0gHOM U TOM Ke MHTEHCMBHOCTU ABUXXEHMA Oosbluee 3arpasHe-
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HWe BO3ayXa OTMeYaeTca B paloHax, NIOTHO 3aCTPOEHHbIX BbICOKUMW 34aHUSIMU, U BAOMb AO-
pOr C Y3KOM Mpoe3)Kel YacTblo.

aBTOMOOW/IbHBIX ABUraTeNsAX XMMUYECKan 3Heprus Tonimea npeobpasyeTcsa B TEMIOBYIO, a
3aTeM B MexaHu4yecKyto pabory. lMpouecc BbICBOOOXAEHNUA XMMUYECKOW SHEPTUW peanusyeTcs
NOCPEeLCTBOM rOPeHUsi, NPU KOTOPOM peareHTbl 3HeProHOCUTENSA COEAUHSAIOTCA C KUC/IOPOAOM.
B npoayKkTtax oKMCAUTENbHbIX peakuui CoaepyKaTcsa: OKCUA Yrepoaa, OKCHAbl a3oTa, OKCuapbl
cepbl, YreBoaopoabl, anbaeruabl, COeAMHEHUA CBUMHLA,

B TpaHCnopTHOM MalMHOCTPOEHMU B TOM UM MHOM CTENEHWU UCMOJb3YETCA PTYThb. 3apaxke-
HWe cpeabl 0BUTaHMA PTYTbIO NpeacTaBnseT BosblUyi0 ONAacCHOCTb. YCTAHOBMIEHO, YTO PTYTb He
TONBbKO paccTpavBaeT 3[0POBbe, HO U HapyLlaeT reHeTUYECKWMI annapar, oKasbiBas oTpuLa-
Te/IbHOe BO3AeMCTBME Ha NocsiefytoLine NoKONeHUs.

Mo BO34ENCTBMIO HA OpraHM3M YesloBeKa KOMMOHEHTbI oTpaboTaBluMX ra3os nogpasnens-
toTCA:

1) Ha TOKCUYHblE — OKCUA yrnepona, OKCUAbl a30Ta, OKCUAbI CEPbI, YIEeBOAOPOAbI, anbae-
rMabl, COEAUHEHNUA CBUHLA;

2) KaHueporeHHble — GeH3nupeH;

3) pasapakatoero AelcTBUS — OKCUAbI Cepbl, YINIEBOAOPOAbI.

BnusHue nepeuncrneHHbIX KOMMNOHEHTOB OTPaboTaHHbIX ra30B Ha OpraHM3M 4esioBeKa 3a-
BMCMT OT UX KOHLEHTpaLuKU B aTMocdepe 1 NPOAOIKUTENIbHOCTU AENCTBUSA.

Okcup yrnepopaa npu BapixaHUM nonagaeT B KpOBb 1 06pa3yeT KOMMIEKCHOe coeauHeHHe C
remornobuHom — KapbokcuremornobuH. Okcup yrnepoga pearvpyer C reMorobuHoM B
210 paz 6bicTpee, YEM KMCIOPOL, YTO MPUBOAMT K Pa3BUTUIO KUCIIOPOAHOM HEAOCTAaTOYHOCTH.
Mpu3HakaMn KUCNOPOLHOM HefOCTaTOMHOCTU ABnsioTcA Hapywenus B LIHC, nopaxeHus abi-
XaTesIbHOM CUCTEMbI, CHUXKEHWE OCTPOTbI 3peHUs. YBEMYEHHble CPeHECYTOUYHbIE KOHLEHTpa-
MM OKCUAA yrnepoaa cnocobCTBYOT BO3PACTaHUIO CMEPTHOCTH NUL, C CEPAEYHO-COCYANCTbIMU
3aboneBaHUAMM.

Okcup ymepoga B BO3ayxe B 3aBMCMMOCTM OT CTEMEHW KOHLeHTpauuu Bbi3biBaeT craboe
otpaeneHue yepes 1 4 (koHueHTpauns C = 0,05 06.%), noTepio Co3HaHWsA Yepes HECKObKO
Baoxos (C = 1 06.%).

BospacrtaHue KoHLEeHTpauMmn oKcuaa yrnepoga onacHoO BO3HUKHOBEHWEM NapHUKOBOIo 3d-
(hbeKkTa, KOTOpbI NPUBOAMT K BO3PACTaHUIO TEMMEPATYPbl BO3AyXa Y NOBEPXHOCTU 3eMiu.

MyTW CHWXXeHWs BpeaHOro BO34EWCTBUSA 3TUX BbIOPOCOB CriefyloLme: Nnepexon Ha ras uau
HE3TUIMPOBAHHDbIA BeH3UH (TOKCMYHOCTb MPU 3TOM cHuKaetcs B 18—22 pasa), nosbileHue
MOJIHOTbI CrOPaHMA 3@ CYET aBTOMATUYECKOro YrpaB/eHUs NPOLECCOM, CNeLnasbHbIX CUCTEM U
perynuMpoBOK. JTO CKa3blBAeTCA U Ha pacxome H6eH3nHa. 3aMmeHa KapblopaTopHbIX ABUraTesien,
rOe 3TO BO3MOXHO, AM3€e/IbHbIMM, JAIOLMMU MeHee BpeaHble BbiIGpocChI.

PelueHne BONpOCOB MO CO3A4aHMIO 3/IEKTPOTPAHCMNOPTA, B T.4. MO BeSMYMHe npobera c oa-
HOM 3apAAKM U CHUXKEHMIO BbIBPOCOB OT aKKyMynsaTopHbix 6atapei. MNepeson obuiecTBeHHOro
TpaHCnopTa Ha 3/1eKTPUYECKYIO TArY TaMm, rae HeT aeduuuTa 3Heprun (MeTpo, Tponnenbychb 1
Ap.)

Kpome cxxuykeHHOro (cxxatoro rasa), MHOrMe crneuuanucTbl npeapekatot 6onblioe byayuiee
YXMOKOMY BOAOPOAY, KaK MPaKTUYECKU uaeanbHOMY, C 3KOJIOrMYECKOW TOUKMU 3PEeHUs, MOTOp-
HoMy Tonnmey. Ho cyliecTByioT npo6siemMbl, CBA3aHHbIE KaK CO CBOMCTBaMM CaMOro BOLOPOAA,
TaK W ero Npou3eoacTBoM.. MCTUHHbINM nepenoM B MMPOBOM TOMIMBHOM 6ase HA OCHOBE BOAO-
poAa MOXeT ObITb AOCTUMHYT MyTEM NMPUHLMUMNUANIBHOIO U3MEHEHMs crnocoba ero Npou3BOACTBa,
KOrga MCXOOHbIM Cblpb€M CTaHET BOAA, @ NEPBUYHBIM UCTOYHUKOM 3HEPIUU — COJSTHLE WU CU-
na nagaroLien Boabl.
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MNpaktuuyeckas pabora

Llene pabomer: N3yunTb 3KCnpecc-MeToauKy onpeneneHns CTeneHn 3arpssHeHus atMo-
chepHOro Bo3fyxa TOKCMYECKMMM BelLLeCTBaMM, COAEPXKALLMMMUCA B BbIXJIOMHbIX rasax (Ha
Nnp1MMepe yrapHoro rasa) ropofCcKoro aBToTpaHcnopTa.

O6opydoBaHue:

1. KomnbtoTep.

2. KomnbloTepHbIi nHTEpderc cbopa aaHHbix Releon Lite.

3. [latunk onpefenexHusa yrapHoro rasa.

4. KanbKkynatop; pyyka; 6N10KHOTbI; CEKYHAOMEP; IMHENKa.

HUucmpykyusa no BeinonHeHuro nabopamopHol pabomor:

Kak pabotatb C gatyMkamu CMOTPUTE MHCTPYKLMIO B METOAUYECKOM PYKOBOACTBE
K naboparopuu.

1. BbibpaTtb yyacTok aBToTpacchl B6aunsu yuebHoro 3asefneHus (MecTa KUTebCTBa, OTAbIXa)
anuHon 0,5—1 kM, umelowmin xopoLumnin 063op.

2. 3anyckaem KoMmnbtoTepHbiM uHTepdenc cbopa aaHHbix Releon Lite. C nogknoueHHbIM
[aT4YMKOM yrapHoro rasa.

3. OUKCUMpYEM KOHLEHTPALMIO YrapHOro rasa OKOJIO LUKOJbI, JOPOre, B LUKO/LHOM caay.

4. AHanoruyHble 3amepbl NOBTOPSAEM Yepes Yac (MOXKHO cAenarb HECKONIbKO BAPMAHTOB Mo
BPEMEHMU)

5. Bce paHHble 3aHOCKMM B Tabnuuy.

wKona ABOp aopora WK. can,

co

CO (uepe3s 1yac)

Mo pesynbratam paboTbl OLEHUTb SKONOMMUYECKYIO CUTYaLMIO Ha JaHHOM y4YacTKe 4OpPOru M
paspaborarb MeponpUATUA NO YMEHbLUEHUIO KOIMHYECTBa BbIBPOCOB M Mo 3awuTte atMocdep-
HOro BO3AyXa W YesoBeKa OT UX BO3AENCTBUA.

OTBeTUTb MUCbMEHHO Ha KOHTPOJIbHbIE BOMPOCHI.

KonmponoeHbie Bonpocei:

1. Kakwue BeliecTBa OTHOCATCA K 3arpsa3HUTENAM Bo3ayxa?

2. Kakol BKfMag BHOCWUT aBTOTPAHCMOPT B 3arpsAsHeHWe OObeKTOB OKpYsKalollen cpenbl B
ropogax?

3. Kakwue npsiMble KpUTEPHUM OLLEHKM COCTOSIHUA aTMOCepbl Bbl 3HaeTe?

4. Kak 3arpsAsHeHWe BO3fyxa BO3AEMCTBYET Ha YXU3HEAEeATe/bHOCTb PACTUTE/NbHBIX U XW-
BOTHbIX OpraHU3mMoB?

5. MNpeanoxute KoMMIeKC Mep, COAENCTBYIOLLMX PELLEHUIO IKOMOrMYeCKMX Npobem, cBa-
3aHHbIX C aBTOTPAHCMOPTOM.

JlabopamopHasa paboma Ne 3

«®omomponusm y pacmenuii»
TeopeTtnyeckas 4acTb
B 3aBMCMMOCTM OT UCTOYHMKA pasaparkeHus pasnuyatoT: PoToTponusM (BNMsSHUE CBeTa),
reoTponuam (4encTBMe CUbl TAXKECTU), TUFMOTPONU3M (LEeNCTBUE MEXaHWMYECKOro pasgpaku-
Tens), XeMOTPoOnu3Mm (BIMsHWE XMMUYECKOro cocTaBa cpeapl). Hanbonee nsyyeHHbIMK 1 npu-
MEHSAEMbIMU B NaBOPATOPHbIX YCNOBUAX ABNAIOTCA (DOTOTPOMUYECKME WU FreOTPONMMUYECKUE 4BU-
YKeHuA pacteHui. [epBble BbI3bIBAIOTCA PA3HOW MHTEHCUMBHOCTbLIO OCBELLEHMSA, @ BTOpPble BO3-
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HWKaloT nop AeMCTBMEM CWbl TAXKECTH, KOTopas BCErga Hanpas/iieHa B OfHY CTOPOHY — K
LeHTpY 3eMnu.

3eneHble pacTeHUsA aKTUBHO UCMOJIb3YIOT COJTHEYHYIO 3HEPruio A1 CUHTe3a OpraHUYecKuX
BelecTs. B gomMawHux ycnoeuax mbl Habnogaem cuTyaumio, KOrga UCTOYHUK CBETa TOJIbKO C
OLHOM CTOPOHbI (Yepe3 OKHO) M BCe pacTeHWsi NOBOPAYMBAIOT CBOM JIMCTbS K cBeTy. Ecnu pac-
TeHne noeepHyTb Ha 180 rpagycoe, To yepe3 HEKOTOPOE BpPeMs JIMCTbA CHOBA OKAaXKyTCs Mo-
BEPHYTbIMU K CBETY.

flBneHune nonoxKutenbHOro oToTponmu3Ma xapakTepHo A8 6ONbLIMHCTBA HAA3EMHbIX Be-
reTaTMBHbIX OPraHoB, TAKMX Kak ctebenb U nucTbsA. BUonornyecknm UckloyeHnem aBnAOTCA
HacekoMosigHble pacteHus. [lapBuMH onpenenwn, 4To JIMCTb POCAHKM U MYXOJIOBKM COBep-
LUEHHO HEYYBCTBUTE/IbHbI K CBETY NPU AOCTAaTOYHOM KOJIMHECTBE KMBOTHOM MULLM.

He oGHapy’KuBaloT 4yBCTBMTENIBHOCTM K CBETY Yy PacTUTE/IbHbIX OPraHoB He MnojBeprato-
LLMXCS B NPUPOAHbIX YC/IOBUAX BO3AEWCTBUIO CBETA, KaK, HanpuMep, nog3eMHble KopHU. B Tex
e cny4yasx, Korga Takas YyBCTBUTENIbHOCTb MMeeTcs (KOPHWU ropuuubl), TO hoToTponuyeckas
peakLmMa HOCUT OTpULIATENbHBIN XapaKTep.

lMpakTnyeckasa 4yacTtb

Llene pabomel: n3yunTb BAMSHWE CBETA HA Pa3BUTME Pa3HbIX OPraHOB PacTeHWH.

O6opydoBaHue u Mamepuanel: BOAHbIA PACTBOP, HOYTOYK, MUHepasbHble yaobpeHus,
NMPOPOCTKM Benoi ropunLbl, namna, AaTymMK OCBELLEHHOCTU, EMKOCTU 41 BOAbI.

TexHuka 6e3onacHocmu:

1. Nepen Hauyanom paboTtbl ocBoboanTe paboyee MECTO OT MOCTOPOHHMX NPEAMETOB.

2. Mo oKkoHuyaHMK paboTbl NpuBeaUTE B NOPALOK paboyee MecTo.

lMopsadok BbinonHeHus pabomei:

1. NoarotoeuTb NabopartopHoe obopyaoBaHUe A5 NPOBEAEHUA OMbITa.

2. B3atb 6 npopocTkoB 6e10# ropumLbl U MOMECTUTb MX B BOAHbIM pacTBoOp, B KOTOPOM by-
AYT copepyKaTbca Bce HeobxoauMble ANiA pocTa COMM.

3. YcraHoeuTb namny gna 3 poctkos (1 rpynna) takum obpasom, 4tobbl KopeHb noaseprasn-
CA BO3AEUCTBMIO CBETA HapaBHe co cTebnem. lns apyrux pacTteHuit (2 rpynna) ycTaHOBWTb
namny, 4to6bl Kaykabli NPOPOCTOK OCBELLA/CS C O4HOW CTOPOHbI.

4. MpoBoanTb PErucTpaumio AaHHbIX OCBeLLeHHOCTH exxeaHesHo yTpom (8:00-9:00), B obepn
(12:00-13:00) u nocne ypokoe (15:00-16:00).

5. Peructpaumio gaHHbix npoBoanTb Mo 15 MUHYT, B TeueHue 5 gHen.

6. [laHHble 3aMepoB 3aHeCTH B Tabnuuy.

7. CoxpaHuTb gaHHble onbiTa.

O6pamume BHumaHue!

MMpOpPOCTKN ropUULBI MOXKHO MONY4YUTb, UCMOMb3YSA ANA PA3BUTUA CeMAH yalwku [leTpwu.
Koraa noseatcs monogon ctebenek v KopeHb, MX HEOOXOAMMO NepPeMecTUTb B EMKOCTb C BOA-
HbIM pacTBOpoM. [TOMUMO ropumLIbl MOXXHO MCMONb30BaTh MPOPOCTKU OBCA.

BennuuHa, namepsemas KonmM4ecTBOM CBETOBOM 3HEPruM, Najalolen Ha eauHULY NoBepX-
HOCTW Tena 3a OfHY CEKYHAY, Ha3blBAE€TCS OCBELLEHHOCTbIO U U3MEPSAETCS B JIIOKCAX (/1K).

MNpencraeneHune pesynbratos HabnoaeHUI
3a0aHue 1.
Onpepnenvte KakMe U3MeHeHWs B pa3BUTUM OpPraHOB pacTeHus Bbi3Ban ceet. [laiTte Hassa-
HWUA 3TUX PeaKkLWh PacTUTENbHOMO OpraHu3mMa.
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PaccmoTpute npopocTok 6eoi ropumubl Npu 04HOCTOPOHHEM OCBELLEHUM.

3adaHue 2.
CpaBHUTENbHOE UCCNEefOBaHUE BIMAHUA OCBELLEHHOCTU Ha Pa3BUTUE PACTEHUN.

O6paboTka U aHanu3 pesysbTaToB:

MakcuManbHble BeMYnHbI hOTOTPOMMYECKOTO U3rnba BepXyLUKK Npo-
poctka (MO — MakcumasibHOe OTK/IOHEHMWE)

Bpewms OcgeLueHHoCTb (K — Mpynna Ne1 Mpynna Ne2
(aHw) JIIOKC) MO (mm) MO (mm)
Kopee Crebenb KopeHb Crebenb

1

2

3

4

5
Boi8o0bi:

B pesynbrare yero Bo3HMKaOT (hOTOTPOMMUHYECKUE U3rMbObl y OPraHoB pacTeHMin?

MoyeMy Npu paBHOMEPHOM OCBELLEHWW MPOPOCTKOB KOpeHb M cTebenb pacTyT npsmo, a
NpU OAHOCTOPOHHEM HabnoaaTcsa M3rnbbl opraHos?

Kakue ele cakTopbl MOTyT BIMATH HA XapaKTep peakuun opraHos?
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MepeyeHb TeEM yueOHO-UCCNEAOBATENBCKOW U NPOEKTHON AEATENbHOCTH
LWWKONbHUKOB

Paspen «PacteHusa v akonorusa»

BnusaHue «>KMBOM» U «MepTBOM» BOAbI HA POCT U Pa3BUTUE PACTEHUM.

ApanTaums pacTeHUI K BbICOKMM TeMneparypam.

Buonorus. PazHoBMaHOCTM MOXOOOPA3HbIX.

B mMupe nuwanHukos

B3aumHoe BansiHMe pacteHui

B3aunMHble nprucnocobneHuns pacTeHuit U HACEKOMbIX

BuaoBo# coctaB n 0COBEHHOCTU pacnpoCTpaHeHUs BOAHbIX pacTeHMI o3epa
BupoBow coctaB pacTutenbHOCTU panoHa.

BupoBo# coctaB TpaBAHWUCTbIX pacTeHWI, MPOU3pacTaloLLmX OKOMO POSAHUKOB partoHa.
Bnuaxue JlyHbl Ha pocT 1 pa3BuTHMe pacTeHui

BnusHue as3oTHbIX yaobpeHui Ha poCT U pa3BUTUE PaCTEHUM.

BnuaHue as3oTHbIx ynobpeHui Ha hopMUpOBaHUE 3e/IEHON MACChl.

BnusHne aHTMOMOTMKOB Ha BCXOXECTb M POCT PaCTEHUM.

BnuaHve rupporens Ha CKOpPOCTb MpoOpacTaHWsi CeMSH pacTeHUM PasHOro BereTauu-
OHHOro nepuoga.

BnusaHue 3anacHbIx NUTaTenbHbIX BELLECTB CEMAA0NEN Ha POCT U pa3BUTUE NMPOPOCTKA.
BnusHue norHos Pb2+, Cu2+ n H+ Ha pocT v passuTHe pacTeHui.

BnusHue MarHutHoM BoApl Ha KU3HEAEATENIbHOCTb PACTEHUMN.

BnuaHve MoueBMHbI Ha NpopacTaHWe CEMSH U NOCNEAYIOLMIA POCT MPOPOCTKOB.
BnusaHue My3bIKM Ha poCT U pa3BuUTHE pacTeHum

BnusHue ocBell,eHHOCTM Ha POCT U pa3BUTUE PaCTEHUMN.

BnuaHve nutatenbHbiXx 3N1€MEHTOB Ha POCTOBbIE NPOLLECChI PacTeHUM.

BnvsHue noysbl Ha POCT U pasBUTUE PaCTEHUN.

BnusHue npoponmKuMTeNbHOCTM OCBELLEHUS Ha ABWXEeHWe nucTbeB Kucnuubl (Oxalex
acetosella).

BnusHue paznnmuHbix GUOCTUMYNATOPOB Ha BCXOXKECTb CAA0BbIX PACTEHUN.

BnusHue pasnnyHbix BUAOB NMOYB Ha pa3BUTUE PaCTEHUM.

BnusHue ceeta, Tenna v Bogbl HA POCT U pa3BUTUE PACTEHWUN.

BnusHue cepebpsiHoi Boabl Ha pacTeHus

BnusiHne cnoB 1 My3blKM Ha POCT U pa3BUTUE PACTEHUN.

BnusaHue conHeyHoro ceeta M KayecTBa NOYBbI Ha POCT U Pa3BUTUE PACTEHUM.
BnusHue conHeyHoro ceeta Ha npouecc oTOCUHTE3A B pacTeHUSAX.

BnusHue TabayHoro gbiMa Ha pOCT pacTeHWH.

BogaHble pacteHus o3epa

Bo3bmu nop 3awmty. Penkue pacteHus.

BosnwebHble pybaxu 13 Kpanuebl — CKasKa MAKM peasibHoCTb?

[ukopacTyline pacteHus B HaleM MUTaHUM.

IdypmaH — pacteHue-ybuiina?

3HayeHWe MUHEepanbHOro NUTAHWUA ANA PacTEHUN.

MN3yyeHune BMAOBOro MHOroobpasmsa pacteHui Moero noceska.

MN3yyeHune BMaoBOro pasHoobpasuns TPaBAHUCTbIX AUKOPACTYLLMX PACTEHMI NPULLIKOb-
HOro y4yacTka.

MN3yueHne BAMAHUSA NMpaMui Ha npopacTaHWe CEMSH, POCT U pa3BUTUE PACTEHUN.
N3yyeHne BNMAHUA cBeTa Ha pacTeHus.
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N3yyeHne ANUTENBHOIO BAUSAHUA 3/1IEKPOMArHUTHOrO M3/TyYEHUS BbICOKOBOJILTHOM /N-
HWUK 3neKTponepenad Ha KocTpel, 6e30CTbii U Mbipei NON3YYnid.

Paspen «HYenoBek v akonorus»

MuweBapenune

MNuwesapuTenbHasa cucteMa U COBPEMEHHOE NMUTAHME LLKOJIbHUKOB.
MpouncxoxaeHre yenoseka

CepaeuHo-cocyamucTble 3abonesaHus

Ceppaue 1 BIMsiHWE Ha HErO XMMUYECKMX NpenapaTos.

Ceppaue yenoeeka

Cuamckue 6nu13HeLbl

Ckenert yenoeeka

CoBepLUEHCTBO YeI0BEYECKOW PYKM

CoH yenoeka

CpaBHuTenibHas xapakTtepucTka paboTtbl cepaua YenoBeKa 1 KMBOTHbIX MeTogom K.
CrapeHue YenoBeKa v BO3MOXHOCTb HeccMepTus.

CrpoeHue 1 cBOWMCTBa KOCTEMN.

CrpoeHue u hyHKUMM KNeTok

CrpoeHue cepaua

CrpoeHue ckeneta yenoseka. Koctu

TavHa KpacHbIX yLuen.

®usurka cepaua

XUMHUYECKHe 3N1eMEHTbI B OPraHM3Me YesioBeKa.

Mpobnembl coBpemeHHoOM 3Konorun. 3abonesaHnss HeMHMEKLMOHHON NPUPOabl, CBSA-
3aHHble C BAUSHMEM (haKTOPOB OKpY»KatoLLen cpeapl.

MpobnemMbl COBpPEMEHHOM 3HAOKPUHOMOrMU. 3abofieBaHWA 3HOOKPUHHOM CUCTEMBI.
CrpyKTypa 1 pacnpocTpaHeHHOCTb, MpoduaKkT1Ka.

PaunoHanbHoe nutanue. [netotepanus.

CecTpuHCKOWM fieno B MeauLMHe.

CoepemMeHHas uctopus meguumHbl. MegmumnHa Hawero pernoHa.

CnopT BbICOKMX BOCTUXKEHWUI U €rO BIMSIHWE Ha 3L0POBbE.

CnopT u ero BAnsiHWE Ha 30,0POBbE MOJIOAEKM

dopmuposaHue 3n0poBbecbeperatolLet cpeabl B cucteme obpasoBaHus.
dopmMUpoBaHME CUCTEMbI 3HAHWI O 3LO0POBOM 0Opa3e KU3HWU Y OAHOKIACCHMKOB.
LLikona — octpos 6e3onacHoCTH

LLlym u ero BansiHMe Ha OpraHU3M YenoBeka.

MN3yyeHre MegoOHOCHbIX pacTeHW OKPeCcTHOCTEN ropoaa.
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lNepeyeHb AOCTYNHbIX UCTOYHUKOB UHOPMALUHU

B pasgene npeacrtaBneH CMCOK KHUM M CCbIIOK Ha CaMTbl, B KOTOPbIX Gonee noapobHo
OCBSALLEHbI Pa3/IMYHblE acMNeKTbl pacCMaTpUBaeMbiX BONPOCOB. X MOXXHO peKoMeHAoBaTb Kak
yumuTesnto, Tak M obyyaembiM, MPOSABUBLUMX MHTEPEC K M3yHaeMoi TeMe.
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