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BeepeHue

OcHaueHune obueobpasoBartesibHbIX LWKO COBPEMEHHbIM aHaNOroBbIM M LdpoBbIM 060-
pyAoOBaHWEM sBNAETCA MartepuasnbHoi 6asoin peanusaumn MenepanbHOro rocysapCTBeHHOMO
obpazoBaresibHOro cTaHgapTa. ITO OTKPbIBAET HOBbIE BO3MOXHOCTH B YPOUHOW 1 BHEYPOUHOM,
BHEK/IACCHOWM AeATeNIbHOCTU U SBMSIETCS HEOTHbEMJIEMbIM YC/IOBUEM (DOPMUPOBAHMUS BbICOKO-
TEXHOIOMMYHOW Cpefdbl LIKOMbl, 6e3 KOTOPOM C/IOXKHO NPeAcTaBuUTb He TOSIbKO NpodusibHOE
oby4eHue, HO 1 COBPeMeHHbIN obpasoBartesibHbIM npouecc B LesoM. PaspacraeTcsa none e3au-
MOLENCTBUA YYEHMKA U YYUTENSA, KOTOPOE PACMNpPOCTPAHAETCS 3a CTEHbI LIKOJbI B peasibHbIM
W BUPTYyanbHbiM counyMm. Mcnonb3osaHue yyebHOro obopyAoBaHWA CTAHOBWUTCA CPEACTBOM
obecrneyeHns 3TOro B3aMMOAEUCTBUSA, TeM Bonee B yCloBUAX ODydYeHWUs mpeamery Ha ymy-
61EHHOM ypOBHE, NpeanosnaraeMom npodununsaumen obyyeHus.

B pamkax HaumoHanbHoro npoekta «Obpa3zoBaHue» CTano BO3MOXHbIM OCHALLEHWE LLKOJI
CcoBpeMeHHbIM 060pyaOBaHUEM LeHTpa «Touka pocTa». BHeapeHue atoro obopynosaHus nos-
BOJISIET Ka4eCTBEHHO M3MeHUTb npouecc obydeHus Guonoruu. MosenseTcsa BO3MOXKHOCTb KOMU-
YECTBEHHbIX Hab/IOAEHMI U OMbITOB A5 NOyYeHUs LOCTOBEPHOM MHopMaumu o Gruonoruye-
CKMX npoueccax U obbekTax. Ha ocHoBe nosyyeHHbIX 3KCNePUMEHTaNIbHbIX AaHHbIX 0bydYaeMble
CMOTYT CaMOCTOATE/NIbHO AefaTb BblBOAbI, 0600w aTh pesynbrarhl, BbiSBAATb 3aKOHOMEPHOCTH,
YTO Ha Hall B354, CNOCOOCTBYET MOBbILLEHWIO MOTUBALIMKU ODYUYEHMUS LLUKObHUKOB.

Bbicokass cnoxHocTb paboTbl C COBpeMeHHbIM LMdpPOBbIM, obecrneyeHne ero paboTo-
CNocobHOCTH, HEAOCTAaTOYHOCTb METOAUYECKOrO obecneyeHnss — BCE 3TO 3a4acTyto BCTynaeT
B NPOTUBOPEYUE C HEAOCTATOYHOCTbIO MH(DOPMALMOHHBIX MU MHCTPYMEHTAJIbHBIX KOMMNETEHLMH
neparora. PaspelueHne faHHOrO KOH(IMKTa BO3MOXHO B NPAKTUYECKOMN AeATEeNIbHOCTH, B Bbl-
NOSIHEHWUM LEMOHCTPALMOHHBIX M flabopatopHbix paboT, opraHusaummn nabopatopHOro aKcne-
PUMEeHTa, B OpraHvW3auuM MPOEKTHOM M y4ebHO-UCCenoBaTeNIbCcKOM AeATeslbHOCTU obyyato-
wuxca. B npouecce akcnepumeHTanbHon pabotbl ydawmecs npuobpeTaloT OnbIT Mo3HaHWSA
peanbHOCTH, SABSAIOWMNCA BaXKHbIM 3TanoM (OPMUPOBAHUA Yy HUX YOEXAEHWH, KOTopble,
B CBOIO OYepefb, COCTaB/IAOT OCHOBY Hay4HOro MUMpPOBO33peHus. B To ke Bpems otpabarbiBa-
eTCs MeToaMKa MOCTaHOBKM 3KCnepumeHTa. MMeHHO No3ToMy npeanaraemblie B JAHHOM MOCO-
6un ypoku, naboparopHbie U NpaKTMYeckue paboTbl CHabKeHbl METOAMYECKUM KOMMEHTapu-
eM, MaTpuuen Ana cobCTBEHHOro NpodeccMoHanbHOro NoucKa, Afs agantauMu Matepyanos
K YCNOBUAM KOHKPETHOro obpasoBarefibHOro yuypexaeHus. Tematuka paccMaTpuBaeMbiX 3KC-
NEPUMEHTOB, KOJIMYECTBEHHbIX OMbITOB, COOTBETCTBYET CTPYKType NMpUMMepHON obpasoBaresb-
HOW nporpamMmbl nNo 6uonoruun, cogepxkaHuio MefepanbHOro rocyaapcTeeHHoOro obpasosa-
TensbHoro craHgaprta (PrOC) ocHoBHoro obuero obpasosaHus.

MocTaBnsemble B LUKOJIbI COBPEMEHHbIE CpeacTBa ObOyyeHWs, B paMKax MpoeKTa LeHTpa
«Touka pocTta», cofep:KaT Kak y>Ke U3BecTHoe 06opyaoBaHue, Tak U NPUHUMMNUANLHO HOBOE.
Mpexxpe Bcero, 310 uMdposble naboparopun ¢ HabopamMu OATYMKOB, MO3BOJIAIOLLME MPOBO-
OWUTb U3MepeHUa (DU3NYECKUX, XMMUYECKUX, (DU3MONOMMYECKUX MaApPaMeTPOB OKpY)KatoLlen
cpeapl U opraHnM3amMoB. B ocHoBy obpasoBatesibHOM NporpamMmbl 3a/I0XKeHO NPUMEHEHUE Lud-
poBbIX naboparopuit. PaccmoTtpeHHble B Mocobumn OMbiTbl NPOLUAM LUMPOKYD anpobauuio.
MHOroneTHss npakTMKa WMCrosib3oBaHUsA LUMMPOBbLIX N1abopaTopri U MUKPOCKOMUYECKOMN TeX-
HUKM B LLIKOJIE MOKa3ana, YTo COBPEMEHHbIE TEXHUYECKWE CpeacTBa 0OyyeHMss HOBOro NoKose-
HWS NMO3BONAIOT LOOUTLCA BbICOKOIO YPOBHSA YCBOEHWUSA 3HAHWI, (hOPMMUPOBAHMUA NPAKTUYECKUX
HaBbIKOB OMOJIOrMYECKUX WCCefOBaHUM, YCTOWYMBOrO pOCTa MO3HABATe/IbHOMO WHTEpeca
LUKONIbHMKOB M, KaK CleiCTBME BbICOKOrO YPOBHA y4ebHOM MOTUBALMM.

Hacrosee nocobue npussaHo nomMoyb negaroram B peasniMsaumm obpasoBartesibHbIX Npo-
rpamMm obLLero v JOMoSIHUTENbHOrO 0OPa30BaHUs, B paspeLlleHMn BO3HUKAIOWMX TPYAHOCTEN
npu pabote c obopynoBaHMeM LeHTpa «TouKa pocTas.

4 B conepxanue
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Lenb v 3apaum

* peanu3auus OCHOBHbIX 0b6Lleobpa3oBatesnibHbIX MporpaMMm Mo y4yebHbIM npeaMeTam
€CTeCTBeHHO-Hay4YHOM HanpaB/ieHHOCTH, B TOM YUCJIe B PaMKax BHEYPOYHOM AeATesIbHO-
cTn obyyatowmxcs;

* paspaboTKka U peanusaums pPasHOYPOBHEBbIX AOMOJHUTENbHBIX 00LWe0bpasoBaTesnbHbIX
NMporpaMm ectecTBeHHO-Hay4HOW HanpaBNEHHOCTH, @ TAKXKEe MHbIX NPOrpamMMm, B TOM YuC-
Ne B KaHWKYNAPHbIA Nepuoa;

* BOBJ/IEYEHME YHALUMXCA U NefarorMyecknux paboTHUKOB B MPOEKTHYIO AEATENbHOCTD;

* opraHu3aumusa BHey4yebHOW 0eATeNbHOCTM B KAHUKYISAPHBIM nepuog, paspaboTka u peanu-
3aUMa COOTBETCTBYIOLMX 0BpasoBarTesibHbIX NPOrpaMm, B TOM Y1cie 4 narepen, opra-
HM30BaHHbIX 0OPA30BaTe/IbHbIMU OPraHM3aLMAMMU B KAHWUKYIAPHbIW Nepuoa;

* MoBbllWeHMe NpodeccMoHanbHOro MacTepcTea neaarorMyecknux paboTHUKOB LieHTpa, pe-
aNU3yoLLMX OCHOBHbIE U AOMOJHUTE NbHbIE 06LLe0bpa3oBaTesibHble NPOrpaMMbl.

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

* obopynoBaHveM, cpeacTeamu obydYeHUs M BOCMUTAHUA A5 U3ydYeHUs (B TOM Yucnie IKC-
NnepuvMeHTaNbHOro) NpPeAMEeTOB, KypCOB, OMCUMMAWH (MOpynen) ecTecTBEHHO-HAy4YHOM
HanpaB/eHHOCTH MPU peann3auun OCHOBHbIX 0blieobpasoBaTesibHbIX NMPOrpamMM M Ao-
MOSIHUTENIbHLIX 0OLLeobpasoBaTenbHbIX NPOrpaMm, B TOM YUCIE ANSA PACLUMPEHUs CO-
AepKaHusa yuyebHbix npegmetos «Pusmka», «Xumusays, «bruonorusy;

» obopymoBaHueM, cpeacTBamMmy 0byyeHUs U BOCNUTAHMA AN peanusaunu nporpamm ao-
NOSIHUTENIbHOrO 06pPa30BaHMA eCTECTBEHHO-HAYYHOM HanpaeieHHOCTeN;

* KOMMbIOTEPHbLIM M MHbIM 06OPYAOBaAHMEM.

MpodunbHbIM KOMMNEKT obopyaoBaHMsA MOXeT ObiTb BbibpaH ansa obuweobpaszosaresibHbIX
opraHv3auui, MMelLWmUX Ha MOMEHT CO3aaHusa LieHTpa «Toyka poctay Habop cpeacTe obyye-
HUS M BOCMWUTAHMSA, NOKPbIBAIOWMIA CBOMMU (PYHKLMOHANbHLIMU BO3MOXKHOCTAMM 6a3oBble no-
TpebHOCTU Npu U3yyeHun yuebHbix npeametos «Pusmkar, «Xumusa» u «bronoruss.

MNepeyeHb, MUHUMaNbHO HeobxoauMble (PyHKLMOHa/bHbIE U TexHUYeckue TpeboBaHua u
MUHMMasIbHOE KoNnyecTBo 060opyaoBaHMs, PaCXo4HbIX MaTepuasnos, CPeacTB 00y4eHUs U BOC-
MUTaHUA 4N OCHALLEHUA LeHTPOB «Touka pocTa», OnpeaensTCa perMoHanbHbiM KOOpAuHa-
TOPOM C YY4ETOM MPUMEPHOrO NepeyHs 06opyAOBaHMSA, PACXOAHbIX MaTepranos, CPeacTs 0by-
YeHUS U BOCMMUTAHWUA A/1S CO34aHWA U obecrneveHns hyHKLMOHMPOBaHMSA LeHTpoB obpasosa-
HUS €eCTeCTBEHHO-Hay4yHOM HarnpaeneHHOCTM «Touka pocTa» B 06LuieobpasoBaTesibHbIX
OpraHusaumsax, PacnosioXKeHHbIX B CE/IbCKOM MECTHOCTU M MasbiX ropojax.

MpodunbHbIM KOMMNeKT obopyaoBaHus obecnednBaet achdeKTMBHOE OCTUXKEHWE 0Opa30-
BaTesIbHbIX pe3ynbTatoB obyyaloWwmuMUca no nporpammam ecTeCTBeHHO-Hay4YHOW Harpas/ieH-
HOCTWU, BO3MOKHOCTb YIlyONIEHHOrO U3yYeHUs OTAesbHbIX NPeaMEeToB, B TOM uucne ans dop-
MUPOBaHWsA M306peTaTesibCKoro, KPeaTMBHOMO, KPUTUYECKOTO MbILLIEHUS, Pa3BUTUA (YHKLMO-
HaNbHOMW rPaMOTHOCTHM Yy 0ByYaloLMXCA, B TOM YUC/Ie eCTECTBEHHO-HAyYHON U MaTeMaTUYECKOM.

IKCNepPUMEHT ABNSAETCA MCTOYHUMKOM 3HAHWUM U KPUTEPUEM MX UCTUHHOCTM B HayKe. KoH-
Lenuua coBpeMeHHOro obpasoBaHus NoApPasyMeBaET, YTO B yHeOHOM 3KCMEePUMEHTe BeayLLyto
POJIb [OIKEH 3aHATb CAMOCTOATENbHbIN UCC/IeA0BATENIbCKUIM YHEHUYECKUIM SKCNEPUMEHT.

CoBpeMeHHble 3KCMepUMeHTaNbHble UCCIeAoBaHUs Mo GUonoruv yxke TpyaHO npeacTa-
BUTb 6€3 MCNOoMb30BaHWUA HE TONIbKO aHaNoroBbiX, HO U LUGPOBbLIX U3MEPUTENbHBIX MPUOO-
pos. B ®epepanbHoM rocygapcteeHHoMm obpasosartenbHoM ctaHgapte (PrOC) nponucato,
UTO OOHWM M3 YHMBEPCAsibHbIX Y4ebHbIX OEeMCTBUM, MPUOOpPETAaEeMbIX YHYALUMUCH [O/HKHO
CTaTb YMeHWe «MpOBeAeHUs OMbITOB, MPOCTbIX 3KCMEePUMEHTaIbHbIX UCCIeA0BaHWUM, MPAMbIX
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M KOCBEHHbIX U3MEPEHUI C UCMONb30BAHWEM aHANOMOBbIX U LUMDPOBLIX U3MEPUTENbHBIX NPU-
60poB».

YyebHbin 3KCnepuMeHT no 61Monoruu, NPOBOAUMbIN Ha TPAAULMOHHOM 0bopyaoBaHUM, 6e3
NnpUMeHeHUs LMbpoBbIX TabopaTopuii, He MOXKET NO3BOJIUTL B MNOJIHOW Mepe PELLMTbL BCe 3aaa-
YU B COBPEMEHHOM LLKOJe. ITO CBA3AHO C PALOM MPUYUH:

* TPagMUMOHHOE LIKONbHOE O0BopyaoBaHUE U3-3a OrPaHUYEHUSI TEXHUYECKUX BO3MOXKHO-

CTeW He No3BOJIAET NPOBOAUTb MHOTME KONIMYECTBEHHbIE UCC/IEJOBaHNS;

* [OJIMTENIbHOCTb NPOBeAeHMs BUONOrMYECKUX UCCIed0BaHWM He Bcerda

* corflacyercsl C ASIMTENIbHOCTbIO YY4eBHbIX 3aHATUIA;

* BO3MOXHOCTb NPOBEAEHUS MHOMMX UCCNeAOBaHUIM OrpaHUYMBAETCs TpeboBaHUAMMU Tex-
HWUKKW Ge30nacHOCTH U ap.

Undposas naboparopus NoOMHOCTbLIO MEHAET METOAUKY U COAEP’KaHUE SKCMepuMeHTasb-
HOW AEeATeNbHOCTU WM peLuaeT BbilenepeyncsieHHble npobnemol. LLIMpokui cnekTp patyvkos
NO3BOAAIOT YYaLMMCA 3HAKOMUTLCA C NapamMeTpamu BMOIOrMYecKoro 3KCnepMMeHTa He ToMb-
KO Ha KayeCTBEHHOM, HO U Ha KosiMyecTBeHHOM yposHe. Lindposas naboparopus nossonser
BECTW AJIUTENbHbIM 3KCMEPUMEHT aXke B OTCYTCTBUM IKCNEPUMEHTATOpa, a YacToTa UX u3amepe-
HWIM HenoABMacTHA YesIOBEYECKOMY BOCMPUATHIO.

B npouecce dopMupoBaHUA 3KCNEPUMEHTasIbHbIX YMEHMI yyeHUK obydyaetcs npencras-
nATb MHGOpMaLMio 06 UCCnefoBaHWUMU B YETbIPEX BUAAX:

* B BepbanbHOM: OMUCbIBaTb 3KCMEPUMEHT, CO34aBaTh C/IOBECHYIO MOAE/b KCNEPUMEHTA,

(b1KcHpoBaTh BHUMAHUE Ha U3MEPSAEMbIX BEJIMYMHAX, TEPMUHOJIOTUM;

* B TabMIMYHOM: 3aMONHATb TAbAMLBI JAHHbIX, NEXALLMX B OCHOBE NMOCTPOEHUs rpaduKos
(npv 3TOM y yyalLmMXCcsa BO3HMKAET NePBUMYHOE NpeacTaB/ieHre O MaclwTabax BennymH);

* B rpacdMyecKoM: CTPOUTb rpacmKu No TabaMyHbIM AAHHBIM, YTO AAET BO3MOXHOCTb nepe-
XOAa K BbIABUXKEHUIO TMMNOTE3 O XapaKTepe 3aBUCMMOCTU MeXAy BeNUYMHaMu (npy 3Tom
y4yuTeNlb NMOKasbiBaeT NPEeUMyLLECTBO B BM3yasM3auun 3aBUCUMOCTEN MeXAY BelnyuHa-
MM, HAmAAHOCTb U MHOFOMEPHOCTb); B BUAE MaTeMaTUYECKMX YPaBHEHUI: AaBaTb marte-
MaTUYeCcKoe OnucaHWe B3aMMOCBA3M BEIMYMH, MaTeMaTMyeckoe obobLieHue.

* (opmrpoBaHMe UCCNeaoBaTENbCKUX YMEHMI YYaLMXCA, KOTOpble BblipaXkarloTcs B cieay-
OLUX OENUCTBUSAX:

1. onpepenexune npobnembl;

2. NOCTaHOBKA MCC/ef0BaTeNbCKON 3aauu;

3. nnaHMpoBaHMWe peLleHns 3a4auu;

4. nocTtpoeHue Moaeneu;

5. BblgBWXKEHMWE TMMNOTES;

6. aKcnepumeHTanbHas NpoBepKa runoTes;

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

MocnegHue roapl y yvawmxcs HabnogaeTcs HWM3Kas MOTUBALMA M3YYEHWS eCTeCTBEH-
HO-HAYYHbIX AUCLUMIMIMH U KaK CieACTBME NafeHue KayecTea obpa3oBaHus.

MocTaensemble B LIKOJbl COBPEMEHHblE CPeacTBa 0byyYeHus, B paMKax npoeKTa « Touka po-
CTa», COAEp’KaT KaK y)Xe XOpoLwo u3secTHoe obopymoBaHue, Tak U MPUHLMMIMAIBHO HOBOE.
3710 undposbie nabopatopun U AaT4MKOBbIE cUcTeMbl. B ocHoBy obpasoBarensHoi nporpam-
Mbl 3a/10KEHO NpUMeHeHWe UMdpoBbIX nabopatopuit. TeMatMka npeasioXKeHHbIX IKCNepUMeH-
TOB, KOJIMYECTBEHHbIX OMbITOB, COOTBETCTBYET CTPYKType NpUMepHoi obpasosartesibHoW npo-
rpamMmbl no 6Guonorum, copepxaHuvio MeaepanbHOro rocyAapCcTBEHHOrO 0bpa3oBaTesibHOro
crangapta (ProC) ocHoeHoro obuiero obpaszosaHus.

PaccmoTpeHHble B Nocobum onbiTbl NPOLWWAN LWKPOKYO anpobaumio. MHoronetHsas npaktu-
Ka MCMonb30BaHMA XMMUYecKux npubopos, LIJT B WwKone nokasana, YTo COBpPEMEHHbIE TEXHU-
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yeckue cpefcTBa 0by4eHWss HOBOro MOKOJIEHWS MO3BOJIAIOT 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 61onornyeckom obpasoBaHUu.

IaHHoe MeTopmueckoe nocobue anpecoBaHo y4uTensm GMonoruu , KoTopble peaninsyioT
obpa3zoBaresibHble MPOrpamMMbl C UCNoONb3oBaHWeM obopynoBaHusa «Touka pocTa.
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TOUKA !'POCTA EMOJIOrUA
OCHOBHbIe MOHATUA U TepMMHbI

[IPABOMY MK

B MeToamuyeckoM nocobum UCnonb3yoTcs cieaytoLme NOHATUA U TEPMUHDI:

«TouKa pocTta» — KOMMNEKT y4ebHOro obopyaoBaHUA AETCKOro TEXHOMAapKa, Matepu-
anbHas 6asa a4na co3faHus MHHOBALMOHHOM 0OpasoBaresibHOW cpefbl B KOTOPOK hop-
MUPYETCA U pa3BuBaEeTCA M300peTaTenbcKoe, KpeaTMBHOE U KPUTMYECKOE MbllusieHue
obyuatoLmxcs.

Uundpoeasa (komnbloTepHasn) naboparopua — KOMMIeKT yuebHoro obopynosaHus,
BKJ/IOYAIOLMIA U3MEpPUTENbHBIN BIOK, MHTEPdENC KOTOPOro noseonser obecneynBatb
CBSA3b C PErMCTPATOPOM AaHHbIX, U HAOOP AATYMKOB, PErMCTPUPYIOLMX 3HAYEHUS pa3-
JINYHBIX (PU3NYECKUX BENTUYMH.

MporpammHoe o6ecneyeHue Releon Lite (MO Releon) — nporpamMmmHoe obecne-
yeHue, MocTaBnseMoe B cocTaBe LudpoBoi nabopartopuu, obecneuunBatoliee paboty
[ATYMKOB, COXPaHEHWEe U NepPBUYHYIO 0OPabOTKY MOMyYEHHbIX AAHHbIX.

MynbTupatyMk — uudbpoBOM [aTyMK, NO3BONSAIOWMM BECTU OLHOBPEMEHHO Y4YET
HEeCKOJIbKUX NMoKa3saTesiei oKpy»KatoLLen cpelbl U pU3MoNormieckux nokasarenemn opra-
HM3Ma YesoBeka.

MoHopaTunk — undpoBoOM AaTumK, NO3BONAIOLMIA BECTU OLHOBPEMEHHO YYET TONIbKO
OJHOTO MOKa3aTesisi OKpY)KatoLel cpepl 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 undposBor naboparopuu, Npu KOTOPOM AATYUK pa-
6oTaet 6e3 peructparopa AaHHbIX, C BO3MOXKHOCTbIO MOC/eAyIOLLeN 3arpy3Ku pesynbTa-
TOB U3MEPEHUI B NAMATb perucrpatopa AaHHbIX.

CeA3Ka AAaTYUKOB — PEXUM paboTbl UM poBoKn nabopatopuu, NpM KOTOPOM Ha 3Kpa-
He perucrTpatopa AaHHbIX rpacuyecku otobparkaeTcs pabota OAHOBPEMEHHO ABYX U
6onee NOAKNOYEHHbIX LMDPOBbIX AATYMKOB.

KpaTkoe onucaHue noaxonoB K CTPYKTYPUPOBaHUIO MaTepu1asioB

B obpa3zoBarenibHOM nporpamme npeacTaBfieHbl Cefylolmne pasgenb:

1. MeTogabl uccneposaHuii B GUOAOrnHK.

2. boraHuka.

3. 3oonorus.

4. AHatomusa n hM3MONOornsa YenoBekKa.

5. Uutonorus.

6. leHeTuKa.

1. Jkonorus.

[aHHble pasgesnbl BbIOpaHbl C y4ETOM HaMbonee LWMPOKUX BO3MOXKHOCTEN MO NMPUMEHEHMIO
obopyaoBaHua LeHTpa «TouKa pocTa» Kak Ans npoeeaeHus nabopartopHbix pabor, Tak 1 ans
LEMOHCTPaLMOHHOro 3KkcrnepumeHTa. Kpome toro, nepeuncneHHble pasgenbl obnagator Hau-
60/bLUMM MOTEHLMANIOM A1 OpraHM3aumMu NMPOEKTHOM M UCCNeOoBaTe/IbCKON AeATeIbHOCTU
obyuvatowmxcs. buonorvueckoe HabnogeHre U 3KcnepuMeHT nNpoBoasTcsa B opme nabopa-
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TOPHbIX U AeMOHCTpauui. JleMOHCTpaLMOHHbIM 3KCNEPUMEHT NPOBOAMTCA B CNeAyoWwmnX Cny-
yasx:

1. MMetoLLeeCa B HAIMYMKU KONIMYECTBO NPUOBOPOB M LUMDPOBLIX AATYMKOB HE NO3BOMAET Op-

raHM3oBaTb MHAUBUAYAsIbHYIO, NAPHYIO UK FPYMNoBYto nabopaTtopHyto pabdory;

2. 3KCNepuMeHT UMeeT HebObLLYIO NMPOAOIKUTENBHOCTb M C/IOXKHOCTb U BXOAMT B CTPYKTY-

Py YpoKa.

[na nsyyenuns npeameta «bronorua» Ha atane ocHoBHOro obuiero ob6pa3osaHUs 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
BaYKHENLUMX BUOMOrMUYECKUX MOHATUI, 3aKOHOB U TeOPUH, hOpPMUPYET NpeacTaB/ieHne O Ponu
61O/IOrMK B NO3HAHUM YKMBOTO MUpA U B XXM3HKU yenoseka. OCHOBHOe BHMMaHWe yaensercs
CYLLHOCTH BUONOTUYECKUX IBMIEHWMI, NPOLECCOB M METOAAM UX U3YyHEHMUS.

CTpyKTypa npefcTtaefieHHbIX B JaHHOM METOAMYECKOM Nocobum nnaHoB ypoKos 1 nabopa-
TOPHbIX paboT oTparkaeTca NOoCneaoBaTe/IbHOCTb M3yYeHUs U copepykaHusa buonorun B 5—9
Knaccax.

B 5—7 knaccax yvalimecs y3HaloT, YeM XKMBas NPUPOAA OT/IMHAETCA OT HEXMBOW; Nosyya-
lOT 0bLLMe NpeacTaBeHnUa O CTPYKType BUMOIOrMyeckon HayKku, eé CTOpMK U MeTodax Uccie-
[OBaHWA, LAPCTBaX »KMBbIX OPraHM3MoB, Cpeaax obuTaHWsA OpraHM3MOB, HPABCTBEHHbIX HOP-
Max W MPUHUMNAX OTHOLLEHUA K npupode. YJyalimecs nonyyaroT CBeleHUs O KNeTKe, TKaHAX U
opraHax, 0 NpoLeccax *XU3HeaeAaTelbHOCTU OpPraHM3MoB, 06 YC/IOBUAX KU3HM U pa3Hoobpa-
3UM JKMBOW MPUPOAbI, @ TaKXKE O CTPOEHUMU, KU3HEAEATENIbHOCTU M MHOroobpasun Baktepui,
rpMbOB, PacTEHWUI U )KUBOTHbIX.

OcHoBHOe copepkaHue Kypca 8 knacca HamnpaefieHo Ha (hOpMUpPOBAHUE Yy OByYaroLMXCS
3HaHWM U YMeHWI B 061aCTM OCHOB aHaTOMMUK, (PU3MONOTUK U TUIMEHDI YeIOBEKA, peanm3aLumm
YCTaHOBOK Ha 340poBbii 06pas xu3Hu. CogepikaHue Kypca OpMEHTUPOBAHO Ha yriybreHue u
pacluMpeHne 3HaHUI, 0byyaloLLMXCA O NPOABJIEHUN B OPraHU3Me YesIOBEKA OCHOBHbIX YKMU3-
HEHHbIX CBOWCTB, MepBOHaYasbHble NPeACcTaBleHUs O KOTOpbIX Obinu nonyyeHbl B 5—7 knac-
cax.

OcHoBHoe cogepykaHue Kypca buonoruun 9 knacca nocBALLEHO OCHOBaM obLei 6G1uosioruu.
OHo HanpaeneHo Ha 0606LeHe OOLMPHBIX PAKTUYECKUX 3HAHUI M CMeLMasbHbIX NpaKTUye-
CKMX YMeHMWH, chOPMUPOBAHHBIX B NPeblayLLMX Kfaccax, TECHO CBA3aHO C pa3suTueM buono-
FMYECKOW HayKU B LLEJIOM U XapaKTepu3yeT COBPEMEHHbIN YPOBEHb €€ pa3BuUTUA.

OfHMM M3 OCHOBHbIX MPUHLMMOB MOCTPOEHMS NPOrpamMMbl ABNAETCA MPUHUMN LOCTYMNHO-
CTU. JKCnepuMeHTaslbHble AaHHbIe, NOJSyYEHHbIE YHaLLMMUCA NPU BbINONHEHWU KOJIMYECTBEH-
HbIX OMbITOB, NO3BOJIAIOT YYaLLMMCA CaMOCTOATE/NbHO AenaTb BblBOAbI, BbISABNATb 3aKOHOMEpP-
HocTu. Moaxodbl, 3an0XKeHHble B COAEp)KaHWe NporpaMMbl Kypca, co3faloT HeobxoauMble
YCNOBUA AN CUCTEMHOIO YCBOEHMS YYalLMMUCS OCHOB Hayku, ans obecrnedyeHus passuBalo-
LLLEero U BOCMUTLIBAIOLLErO BO3AEUCTBUSA O0Oy4eHUs Ha JIMYHOCTbL ydauierocs. Dopmupyemble
3HaHWA LOMKHbI CTaTb OCHOBOW CUCTEMbI YOEXKAEHUI LLIKOMbHUKA, SAPOM €ro Hay4Horo MMpo-
BO33peHMUs.
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OnucaHue matepuanbHO-TEXHUYECKOMU 6a3bl
ueHTpa «Touka pocTa», MCNOJIb3yeMOro
ANA peanu3auun obpasoBaresibHbIX NPOrpamMm
B paMKax npenogaBaHUA OMONIOrUMU U 3KONTOrUNU

MarepuanbHo-TexHUYecKas 6asa ueHTpa «Touka pocTa» BKIo4YaeT B cebsa undposbie na-
6opatopun, Habopbl Knaccuyeckoro obopyaoBaHua Anis nposeaeHns Gonornyeckoro npak-
TUKYMa, B TOM YUC/I€ C UCMOIb30BAHMEM MUKPOCKOMOB. YYMUTbiBAs NPAKTUYECKUIM OMbIT Npu-
MeHeHUs AaHHoro obopynoBaHMs Ha ypoKax BUMONOrMK U B NPOEKTHO-UCCea0BaTeNIbCKON fe-
ATENIbHOCTM, CcheflaH OCHOBHOM aKLEHT Ha OnucaHuuM UuMdpPoBbIX nabopatopuii U UX
BO3MOXHOCTAX. [1pn 3TOM umdposblie naboparopuun B Komnnektauun «buonorus», «3kono-
rus», DuUsnonorns» coaepiKar Kak MHAMBUAYasbHblE 4ATYMKK, TaK U noBTOpsAtoLmMecs (Tabn. 1).
HassaHua nocnegHux B npueenéHHow Tabnuue BbiaeneHbl KypcueoM. Hannune nogo6bHbix no-
BTOPAIOLLMXCA AATYMKOB pacLUMpseT BO3MOXKHOCTU rnejarora no opraHvsauuu naboparopHoro
MpaKkTUKyma.

Ta6bnuua 1
Darumku undpoebix naboparopuit no 6uonormum, aKonoruu u pusnonorumn
Nen/n Buonorusa dkonorusa ®Dusmonorus
1 BnaxHocmu 8o39yxa BnaxHocmu 8o39yxa ApTepuanbHoro faBneHus
2 InekmponpoBodumocmu InekmponpoBodumocmu Mynbca
3 OcBewéHHocmu OcBewéHHocmu OcBewéHHocmu
4 pH pH pH
5 Temnepamypel oKpyxaro- Temnepamypel oKpy»xaro- Temnepamypel mena
weli cpedsl weli cpedsl

6 HuTpat-noHos YacToTtbl gblxaHu1A
7 Xnopva-1oHoB YckopeHus
8 3ByKa IKIr
9 BnakHocTu nousbl Cunbl (apromeTp)
10 Kucnopoga
11 OnTnueckow nnotHoctn 525

HM (KonopumeTp)
12 OnTnyeckoi nnotHoctn 470

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

,u,aT‘-IVIKVI 1 oonosiHUTesibHble MaTepUuanbl (I'IepeXO,D,HVIKM, 4YyBCTBUTE/IbHbIE 2/1I€MEHTbI, METO-
AndyecKne marepualibl, 3apAagHoe yCTpOl)’ICTBO n ,D,p) KOMMJIEKTYIOTCA B KOpO6KVI"-IeMO£I,aHbI.

10

B conepkanue




EMONOrUS TOUYKA ! POCTA

RELeon

UMDPOBAgG
NABOPATOPW 9

Puc. 1. Undposas nabopatopus

Huyke paHa KpaTkas xapaKTepucTMKa LM(POBbIX AATYMKOB, MPUBELEHbI BbiABEHHbIE HA
NpaKTUKe TEXHONOrMYEeCKMe OCOBEHHOCTM NpUMeHeHuUs. YUY€t 3Tux ocobeHHOCTeN NO3BOMUT
NpaBuWIbHO MCMOJb30BaTb AATYMKU U NPOLANUTL CPOK UX CNYXKObI.

B komnnekTte umdpoBbix nabopatopuit coaepKatcs MynbTUAATYMKU U MOHOLATUUKM.

MynbTMaaTink No 3KOMOrMK NO3BONSAET U3MEpPATb Clefyloume nokasatesn: BOLOPOLHbIN
noKasareslb BOAHbIX Cpef, KOHUEHTPauuW HUTPAT-MOHOB M XJIOPUA-WUOHOB, 3/1EKTPONPOBOA-
HOCTb, BJIAKHOCTb, OCBELLEHHOCTb, TEMMNEPATYPY OKpY)KaloLlen cpenbl, TeMnepaTypy pacTBo-
pOB, PaCTBOPOB M TBEPAbIX Ten (puc. 2).

Puc. 2. Mynbtnpatumk no akonoruu. O6o3HayeHre pasbEMOB M TEXHONOMMYECKUX OTBEPCTUN:
1 — ocBeLEHHOCTb, 2 — OTHOCUTENbHASA BNAXXHOCTb BO34yXa, 3 — TeMneparypa OKpy»Kaio-
wewn cpeppl, 4 — TeMnepartypa pacTBoOpoB, 5 — HUTPAT-UOHbI, 6 — xnopua-moHbl, 7 — pH,

8 — anekTponpoBoAHOCTb
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MynbTMaaTyMk no hranosiorMu No3BONSET ONPenensATb apTepuanbHOe AABMEHUE, NYJbC,
Temneparypy Tena, 4actoTy AblXaHWs, YCKopeHue asuxkeHus (puc 3).

RELEON
AlR

1A0P0OBLE

CAEAAHD B POCCHM
351-000

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

1PABQYHUK

O6wan xapakTepucTMKa LU(PPOBbIX AATHUKOB

[Jatunku pu3mveckux napaMmeTpoB OKpYyKatoLen cpeabl

JaTtuuk BRa)KHOCTU Bo3Ayxa — MNpefHa3HayeH A/ U3MEpPEeHUs 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 A5 U3MEepPeHUs CTEMEHWU YBIAXKHEHUS
MOYBbI, BbIpAXXEHHOW B MpoueHTax. MprMMeHseTca B arpo3KoIOrMYecKUX U CeNbCKOXO-
3AMUCTBEHHbIX UCCNeOBaHMUSAX.

Puc. 4. atymK Bna)HOCTU NOYyBbI
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p,aT‘IVIK ANNIEKTPONPOBOAUMOCTU — NpegHa3HadYeH anAa perucrtpauumn m namMepeHuaA
yp,eanoﬁ ANIEKTPONPOBOOAHOCTUN XKXUOKUX Cpen, B TOM 4YUC/ieé U BOOHbIX PaCTBOPOB Be-
LecTB. anIMeHFIeTCFI Nnpn U3y4EHUN XapPaKTEPUCTUK BOAHbIX paCTBOpPOB, B TOM 4ucie
MOYBEHHDbIX BbITAXKEK.

Puc. 5. [JatuvKn 3neKTponpoBOANMOCTH

JaTunkK oCBeWEHHOCTU — U3MEPSET YPOBEHb OCBELLLEHHOCTU M 061adaeT CrekTpasib-
HOW YYBCTBUTENIbHOCTbIO B/IM3KOM K UyBCTBUTE/IbHOCTM Ye/IOBEYECKOrO Masa. [JuanasoH
uamepenus: ot 0 o 188 000 nk. OTHocuTenbHaa norpewwHocTb: 15 %. [nanasoH pabo-
yux gnmH BonH: ot 350 go 780 HM. TexHonorMyeckme oCOBEHHOCTU: YyBCTBUTENEH K
Hanpae/ieHUIO Ha UCTOYHUK CBeTa.

[JaTuuk Temnepartypbl OKpy)Kalowen cpeabl — U3MepsAeT TeMnepaTypy BO3ayLu-
HOM cpepbl. [laTynK OCHALLEH BbIHOCHBIM U repMEeTUYHbIM TEMMNEpPaTypHbIM 30HAOM,
yCTOMuMBbIM K nabopaTtopHbiM peareHtam. [uana3oH namepenuin ot —40 go +180 °C.
TexHonornyeckne ocobeHHOCTU: ANA NOJyYeHUs AOCTOBEPHbIX AAHHbIX BECb 30H.A
LOMXEH HaxoOWUTbCS B U3MEepsieMOM cpefne, B NMPOTMBOMOJIOKHOM Cjlyyae BO3HUKaeT
3HauyuTesIbHaA NOrpeLHOCTb M3-3a Tensionepenaym no MeTaaiMyeckomy 30HAy U pac-
cenBaHMU NMOO NOMMOLLEHUN SHEPrUKU B TOM MECTe, FAe OH He HaxOauTCA B U3Mepsie-
MOW cpege.

Jatunk TemnepaTtypbl pacTBOpPOB — W3MepseT TeMmrnepatypy pacTBOPOB WU Cbiny-
yux Ten. OcHalleH BbIHOCHbIM U FrepMETUYHbIM TEMNEPATYPHbIM 30HAO0M, YCTOMUYUBbLIM
K nabopatopHbiM peareHTam (puc. 6). Ananasox nameperuit ot —40 po +180 °C. Tex-
HONMOrMYecKne OCOBEHHOCTU: AN MONYyYeHUS [OOCTOBEPHbIX AAHHbIX BECb 30HA
LOMIKEH HaxoOWUTbCS B U3MEPSeMOMN cpeae, B NMPOTMBOMOJIOXKHOM C/lydyae BO3HUKaeT
3HauyuTesIbHaA NOrpeLHOCTb M3-3a Tersionepenaym no MeTaaiMyecKkomy 30HAy U pac-
cenBaHuM NM6OO NOrNOLLEHUN SHEPTUKU B TOM MECTe, e OH He HaxoAMTCA B U3Mepsie-
MoM cpege.
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Puc. 6. [latunk Temneparypbl pacTBOPOB

JaTuMK TeMnepartypbl TEpMONapHbIi NpefHa3Ha4yeH Ais U3MepeHUs TeMneparyp Ao
900. Wcnonb3yetcs npu BbINOSHEHUU PabOT, CBA3aHHbIX C M3MEPEHUEM Temneparyp
NNaBNEHUS U PA3NIOXKEHUS BELLECTB, a TaKXXe A1 U3MEPEHUSA TeMMNepaTypbl B 3K30Tep-
MWYECKMUX MpoLieccax.

JlaTunk 3ByKa — M3MepsieT YpOBEHb LUYMOB B OKpPY’KaloLLLen cpefe U Npy OLeHKe Ly-
mMonornoLalowmx nsonatopos. AuHamuyeckuit guanasoH: ot 30 go 130 gb. YactoTtHbin
ananasoH: ot 50 My go 8 kM. Paspewenue: 0,1 obA (akyctnyeckue peunbensbl). TexHo-
Nornyeckne oCoOBEHHOCTH: JaTUMK YYBCTBUTE/IEH K PE3KUM 3BYKaM, KOTOpPble MOTYT AaTb
3aBbILLUEHHbIE pPe3y/ibTaTbl U3MEPEHUM.

Puc. 7. [latuuk 3BYyKa

JaTuuK onTU4YeCcKor NJIOTHOCTU (KOJIOPUMETP) — npefHasHayeH A/ U3MepeHus
ONTUYECKOM MJIOTHOCTU PaCTBOPOB Ha 3a4aHHOM ANIMHE BOJIHbI (M3MEPSET KOIMYECTBO
NnponycKaemMoro cBeTa Yepes uccsieayemMblii pacTBop Npu onpeneneHHon aanuHe BOMHbI).
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B KoMnneKT BXOAAT AATYUKM C Pa3IMHHOM AJIMHOWM BOJIH MOMYNPOBOAHUKOBBIX UCTOYHM-
KoB cBeTa: 465 1 525 HM. [lnanazoH nsmepeHus koagduuneHTa NnponyckaHns ceeta: ot
0 no 100 %. PazpelueHune npu nsmepenumn koaduumenta nponyckanus: 0,1 %. Ouana-
30H M3MepeHus ontudyeckor nnotHoctu: oT 0 go 2 D. PaspelueHve npu mamepeHuu
ontuyeckom nnotHoctu: 0,01 D. AnuHa ontuyeckoro nyTu kioseTbl: 10 Mm. O6bEM KioBe-
Tbl: 4 Mn. TexHoMOrM4eckne 0cobeHHOCTH: TpebyeTCs XOPOLLO MPOMbIBAThL KIOBETY AJ1s
uccnefyemoro pacTteopa.

[——

DFFTHYECROM MACTHOCTH
(470 wm)

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

Jatumk myTHOCTH (TypbuamMeTp) — onpeaenser MyTHOCTb pacTBopa B MHdpakpac-
HOM AManasoHe CBeTa Ha OCHOBaHWW M3MEPEeHWS MHTEHCMBHOCTU CBETOBOrO MOTOKa
paccesHHOro YacTuuamu, B3BELLEHHbIMM B KOHTPO/IMPYEMOM pactBope. [lManasoH us-
mepenus: ot 0 go 200 NTU (Nephelometric Turbidity Units — HecdenomeTtpuueckue
eavHuUbl MyTHOCTH). Paspewenue: 1 NTU. nvHa BonHbl nctouyHuka ceeTa: 940 HM. Tex-
HoMornyeckne ocobeHHocTu: TpebyeTca XOPOLLO NMPOMbIBATh KIOBETY A/ UCCNeayemMo-
ro pacteopa.
JaTunMku XMuMHUYEeCKMX NnapaMeTpPoB OKpY)KaloLei cpeabl

Oatumk pH — npegHasHayeH gns M3MepeHWs BOOAOPOAHOrO MoKasaTtens B BOAHbIX
pactBopax (puc. 9 ). AnanasoH usmepenusa pH: ot 0 go 14. Paspewenue: 0,01 pH.
InanasoH pabounx Temneparyp: ot 10 go 80 °C. [niMHa “3MepUTENbHOIO 3MEKTPOAA:
140 mm. Ucnonb3yetca ans usmMepeHUs BOLOPOAHOrO NoKasartess BOAHbIX pacTBOPOB, B
Pa3/IMYHbIX MCCEeAOBaHMAX OObEKTOB OKpYXKaloLLen cpespbl.

TexHonornyeckme 0CObEHHOCTH:

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

2) nepepn M3MepeHUEM U Nnocsie Hero HeobXoauMo NPOMbIBaThb B AUCTUIMPOBAHHON BOAE,
yTo6bl He cOunack KannMbpoeka;

3) B HWXKHEW YacTu 3N1eKTPOAA HAXOAUTCA CTEK/SHHbIM WapWK, YyBCTBUTESbHBIM K yaapam,
yTO TPebyeT OCTOPOXKHOCTH B OOpaLLEHNHU;

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

5) B 6toKce BCerga Ao/MmKeH ObITb TPEXMOMAPHBIM PACTBOP X/I0pUAA HaTpUs, criedyeT 3apa-
Hee NMo3aboTWTbCA O 3anace pacTBopa, T.K. OH HEMHOMO MPOJIMBAETCA MPU U3BIEYEHUN
3M1eKTPOAA, B CyXOM BIOKCE 3/IEKTPOA, CKOPO BbIMAET U3 CTPOS.
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Puc. 9. CHaps)KeHHbIN MyNbTUAATYMK MO IKONOTUK
O603HaveHus: 1 — wyn gatumka 31eKTponpoBoaAMMOCTH, 2 — wyn aatymka pH, 3 — anek-
TPOA CpaBHeHus, 4 — wyn AaTtynKa Temneparypbl, 5 — 3almMTHble Konnadku (CHATbI)

IPABOYHANE
JaT4yuK HUTPAT-MOHOB — MO3BOJNISIET U3MEPSATb KOHLLEHTPALMIO HUTPAT- MOHOB
B uccnegyemom pacteope. [uanasoH namepenus: or 2x10% go 0,2 monb/n. Pabounii
avanasoH pH: ot 0 go 12 egnnuy pH TexHonornyeckne ocobeHHoCTU: cTabunmsaums
MoKasaHWW HacTynaeT B TeyeHue oT 2 MuH. [1pegHa3HayveH ANs KONMYeCTBEHHOMO onpe-
LE/IeHUs HUTPATOB B Pa3/iMyHbIX OObeKTax OKpY)KaloLLen cpeabl: BO4e, OBOLWAX, DPyK-
Tax, KONbacHbIX U3LENUAX U T.4.
JaTuuK xNopua-UOHOB — CIYXKUT 4SS U3MEPEHUS KOHLLEHTPaLMKU MOHOB XJlopa B UC-
cnegyemMoMm pacteope. JuanasoH namepenus: ot 10° go 1 monb /n. Pabouunit guanasoH
pH: ot 0 o 12 eguuuuy pH. OnvHa anektpoga: 140 mm. [Ina skonormyeckmx uccnenosa-
HUI Lenecoobpa3HO UCMOb30BaTb HEKOTOPbIE AATYMKM U3 APYTUX KOMMIEKTOB MOCTaB-
Ku obopynoBaHus. TexHonornyeckne ocoBEHHOCTH: CTabunusaums nokKasaHWi HacTy-
naeT B TeyeHue 7/ MUH (3TO BpeMs OAHOro usMepeHus). Mcnonb3yetcs ana Konuye-
CTBEHHOrO OnNpeAeneHns COAEPXKaHWs WOHOB XJiopa B BOAHbIX pacTBOpax, Mouyse,
NpoAyKTax NUTaHus.
Mpu ucnonb3oBaHUK JATYMKOB HUTPAT-MOHOB M XJTIOPUL-MOHOB K CreLuasbHOMYy pasb-
€My My/bTUAATYMKA MO 3KOMOTMU HEOOXOAUMO MOAK/IIOYATb MOHOCENIEKTUBHBIN 3MEK-
TpoZ (pabounit 3neKTPoa), a TakKe 31eKTpos cpasHeHus (puc. 10).
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n

Puc. 10. NoHoceneKkTnBHbIN [aTymK
(npucoeguHeHbl 3N1EKTPO XTOPUA-UOHOB U 3/IEKTPOA, CPaBHEHUSA)

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

JaTuuk oKkucu yrnepoga — u3MepsieT KOHLEHTpaLUMIo MOHOOKCHAA yrepoda (yrapHoro
rasa) B okpyxatoien cpepe. [inanazoH namepenus: or 0 go 1000 ppm (MUNNMOHHBIE JoNM).
Paspewienve patumka: 1 ppm. TexHonormyeckue ocobeHHOCTU: NpU y4ETe B UCCNELOBaHNUM
el U coaeprKaHusa Kucopoaa notpebyeTcs nepecyeT M3 MUITIMOHHbIX JOMEN B MPOLEHTbI
NS NPUBEAEHNUA K OQHON pasmMepHOCTH (3HadeHue B ppm cneayeT pasgenvtb Ha 10 000).

B ReLeon P RELEON

) Lindposoi pamimk
W «uoopoaa (so3nyx)

Puc. 11. Jatumnkn kucnopopa (cneea) u yrapHoro rasa (cnpaea)
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Oatuuku pmsmonorMyeckux nokasaresen opraHusMa YesoBeKa

Jatunk TeMnepatypbl Tena — npefHasHayeH A5 HernpepbIBHOrO U3MepeHUs Temne-
paTtypbl Tena B noambiweyHon BnaguHe. OcHawéH BbIHOCHBIM 30HAOM. [lnanasoH usme-
penus: ot 25 po 50 °C. Paspewenune patumka: 0,1 °C. TexHonornyeckas oCo6eHHOCTb:
A5 TOYHOTO U3MEPEHUS B NMOAMbILEYHOW BrNajuHe AO/MKHA HAaXOAUTbCS BCS MeTau-
yecKas YyacTb 30HAa.

RELEON
R

e WA WA

R B

Puc. 12. [latuvk Temneparypbl Tena

[JaTtuMK apTepuanbHOro paBnieHUA — MO3BOJISET U3MEPATb apTepuasnbHoe Aasre-
Hue B avanasoHe ot 0 go 250 mm pr.cT. Paspewenue pgartumka: 0,1 mm prt.cT. [atumk
NO3BOJISIET ONPEAEUTb CUCTONIMYECKOE, ANACTONIMYECKOE AaBeHUe, Nynbc. B komnnekTt
JaTyMKa BXOAMT CreumasnbHas MaHXeTa C YTArMBatoLWmM MeXaHU3MOM, HarHeTaresib BO3-
AyXa C BO34yLIHbIM KflanaHoM 1 TpybKa ansa NoaKIoYeHUs K AaTUMKy. TexHonornyeckue
0cob6eHHOCTU: HEOOXOAMMO KOHTPOIMPOBATb MIOTHOCTb NOAK/OYEHWUSA Pa3beMoB, npa-
BWJIbHOCTb MOJIOXKEHMSA MaHXXeTbl Ha nsiede. Bo3ayx U3 MaH»KeTbl ciefyeT cnyckarb paB-
HOMepHO, MeAJIEHHO, CNerka NPUOTKPbLIB K/lanaH HarHetarens.

JaTtumMK nynbca — MNo3BONSET HEMNPEPLIBHO OMNpeaensaTb YacToTy CepheYHblX COKpa-
weHui. MmeeT BbIHOCHYIO KNUMCY, HAAEBAEMYIO Ha nanewy, uccnegyemoro. [lnanasoH us-
MepeHus nynbca: ot 0 go 250 ya /muH. Paspewenue: 1 ya,/muH. TexHonormyeckue oco-
GEHHOCTH: cneayeT KOHTPOSIMPOBaTb MPAaBWIbHOCTb HAAEBAHWSA KIWMCHI, T.K. MPU W3-
nuwHe MybOKOM HageBaHWM OHa nepenaB/MBaeT MeNIKMe KPOBEHOCHbIe COCyApl
nanbLa, YTO YMeHbLUAET TOYHOCTb U3MEPEHUM.

JaTumMK YacToTbl AbIXaHUA — MpefHa3HAYeH A1 U3MEePEHUS YacTOTbl JbiXaTesIbHbIX
OBWXXEHWUN (UMKNIOB «BAOX-BblOOX») 3@ eAuHULY BpeMeHu. AHann3npyeTcs KOMYeCTBO
COKpaLLLEHWUI rPyAHON KNETKU U nepeaHen OpiollHon cTeHKU. B komnnekT gatumka exo-
OMT Habop rMrMeHUYEecKMX HacafoK, MIOTHO HaAeBaeMbIX Ha AblXaTenbHyl TPYOKy.
[OunanasoH namepenus: ot 0 go 100 umknos /mMuH. Paspewenue: 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.
Oarumnk IKI — npepHasHayeH AN M3MepeHUs 3NEKTPUYECKOM aKTMBHOCTU cepaua.
Onpegnenset napameTpbl, HeOHX0AMMbIE A1 MOCTPOEHUSA 3/IEKTPOKAPAUOrPaMMmbl C No-
MOLLbIO CMeLManbHbIX OAHOPA30BbIX HATENIbHbIX MEAULIMHCKUX 3/1eKTPOAOB, NOCTaBnse-
MbIX B KOMMJIEKTE C AATYMKOM. TexHOMornyeckne ocobeHHOCTU: rpadmk 3MeKTpoKap-
AMOrpaMmsbl B MPOrpaMMHOM obecrneveHnn CTPOUTCA B OQHOM OTBEAEHMM.
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JaTtuuk KUCcTeBoM cunbl (3promeTp, CUJIOMEpP) — U3MEpPSET CXKUMAlOLLEE YCUne,
co3faBaeMoe KUCTbio pyku. [uanazoH namepenuit: ot —50H pno +50H v BTOpOI BapK-
aHT —10H go +10H (nnbo B KMnorpammax, rpammax). Paspewerue: 0,02H.

Pa6ota B nporpammHom obecneueHuun Releon Lite

B komnnekTte undposoi naboparopun Releon noctaBnseTtca nporpaMmHoe obecneve-
Hue Releon Lite Ha USB-dnew-Hakonutene, a takke Bluetooth-apantep ans ceasu
perucrparopa AaHHbIX ¢ 6ecnpoBoaHbIMK aatuymkamu (puc. 13).

{;
ﬂ RELEON

LT agaTy

o=

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

YctaHoBka [10 Releon Lite Ha peructpatop AaHHbIX C OMNEpPauMOHHOM CUCTEMOM
Windows moxeT ocywectBnatbca Kak ¢ USB-dnelw-Hakonutens, Tak U C canta npous-
BOAMTESNSA, YCTAHOBKA Ha MOBUbHbIE TeniedhOoHbl (CMapTdOHbI) — TONBKO C CailTa Npous-
BOOMTENSA, CCblJIKA Ha KOTOPbIM MNPUBOAWMTCA B CMWUCKE WMCTOYHMKOB WHbopMauuu
nocobusa. B nocnegHem cnyyae AoOCTynHa yCTaHOBKA Ha YCTpPOMCTBa C niarchopmMamu
Android u iOS. MNopspok yctaHoBku O Releon Lite onvcaH B pyKOBOACTBE, KOTOpOe
BXOZMT B KOMIIEKT NOCTaBKU. AroputM paboTsbl B MporpaMMHOM obecrneyeHnn Hecno-
»eH. [padryeckn oH NpeactaeneH Ha cnepyollen cxeme (puc. 14)
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Hauano pabotsl c

LMhpPOBOM
nabopatopuen RELEON

YCTaHOBMTb NporpaMmHoe

obecneyenue Releon Lite
'l Ha Balll KOMMNblOTep,

NAaHIWeT WKW cCMapT(oH

"7 N /a
OTKpbITb NporpaMmy
Releon Lite

............................ 2 4

3 BcraBuTb B pasbem
USB dnewxky -
nepeAaTyuK

llllllllllllllllllllllllllll

Haxarb Ha ep,mlylo 4
KHOMKY BKNIOYEHUs Ha
MynbTHAATYHKE

5 nEPEKlIIO‘IlI'I'bCﬂ Ha

BKnagKy Bluetooth u
Haxatb «[louck»
__/ \& LR /_

Mocne o6Hapyxenus
MyNbTHAATYMKA BbIOpPaTh U3
CNMCKa HeobXoANMbIH
AaTYMK MITH AATYUKH W
Hasarb «[llyck»

............................ —

Puc. 14. Anroputm paboTbl ¢ nporpaMmHbiM obecnedeHunem Releon Lite

MNpu n3yyeHUn ecTeCTBEHHbIX HAYK B COBPEMEHHOM LUKOJIE OFPOMHOE 3HA4YeHWe UMeeT Ha-
rMAAHOCTb y4ebHoro marepuana. HarmagHocTb 4aéT 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 naboparopumn «LLIkonbHOro KBaHTOpMyMa» — 3TO KAYeCTBEHHbIW CKAYOK B CTa-
HOBJ/IEHWM COBPEMEHHOW ecTecTBeHHO-HayyHoW nabopatopuu. Bce nporpammHoe obecneye-
HME Ha PYCCKOM fi3bike. MeToamueckue matepuanbl pa3paboTtaHbl POCCUMCKMMU METOAMCTaMU
U yuutenamu B cooteetcteun ¢ PefepanbHbiM KOMMOHEHTOM rOCYAApCTBEHHOrO obpasosa-
TenbHoro CraHgaprta no 6uonoruu.

Lndpoeble nabopatopun ABnA0TCA HOBbIM, COBPEMEHHBIM 0OOpPYAOBaHWEM 418 NpoBeae-
HUA CaMbIX Pa3/IMYHbIX LUIKOJIbHbIX UCC/IeOBaHWUI eCTeCTBEHHO-Hay4Horo HanpasneHus. C nx
MOMOLLbIO MOXHO MPOBOAMTL PaboTbl, KaK BXOASALLME B LUKOJIbHYIO MPOrpammy, Tak U coBep-
LLEHHO HOBbIE UCC/IeAOBaHMA.

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

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

O6paszosarenibHas Nporpamma MO3BOJISET MHTErPUPOBATL peasninsyemble 34eCb NMoaXonbl,
CTPYKTYpY M coaeprKaHue npu opraHusauum obyyerus 6buonorumn B 5—9 knaccax, BbICTpOeH-
HOM Ha 6ase nboro M3 focTynHbIX yuebHo-meToandeckux kommnnekcos (YMK).

MNcnonb3oeaHue obopynoBaHusa LeHTpa «Toyka poctay npu peanusaumun gaHHon Ol nos-
BOJIAET CO34aTb YC/IOBUA:

* NS PacLUMPEHUs COAEepPrKaHWs LLKOIbHOrO Br1osiorMyeckoro obpasoBaHus;

* [O/1A MOBbLILEHUS MO3HABATENbHOM AKTUBHOCTM OOYYAlOLLMXCA B €CTeCTBEHHO-HAy4HOWM

obnactu;

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

(hOpPMUPOBAHUSA U YAOBNETBOPEHUS COLMANIbHO 3HAYMMbIX MHTEPECOB M NOTPebHOCTEN;

* 0n1a paboTbl C 0O4APEHHDBIMM LLKOSIbHUKAMKM, OpraH13aumMn UX pasBuUTUA B PasfiMuHbIx 00-

nactax obpasosartesibHOW, TBOPHECKOMN AeATENIbHOCTH.

MpumeHssa undposble nabopatopumn Ha ypoKax GMOMOrMM, y4aliMecs CMOrYT BbIMOHUTbL
MHO>KEeCTBO SlabopaTtopHbIX paboT M 3KCNEPUMEHTOB MO NMPOrpaMmMe OCHOBHOM LUKOJIbI.

Bbuonorusa pacreHuu:

HbixaHve nuctbeB. [bixaHue kopHew. [lornoweHne Boabl KOpPHAMU pacTteHuin. KopHesoe
naenexuve. Mcnaperue 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 PEaKUMAMW Ha BHELWHWEe pasppaxkeHus. MayueHue
CTPOEHMUS MOJIIIOCKOB MO BAAXHbIM npenaparam. N3yyeHne MmHoroobpasus YneHUCTOHOrMX Mo
Konnekuusam. UsyyeHne ctpoeHus pbib no BnakHbIM npenaparam. MayyeHue ctpoeHus nruu.
MN3yyeHne cTpoeHUs MiekonuTaloWwmMX No BRaXKHbIM npenaparaM. BopaHble »kuBoTHble. Tenno-
KPOBHbIE Y XONIOAHOKPOBHbIE YXMBOTHbIE

Yenosek 1 ero 3goposbe:

U3yueHne kpoeoobpawenus. Peakums CCC Ha po3MpOBaHHYylO Harpysky. 3aBMCMMOCTb
MEeXAy Harpyskon W ypoBHEM 3HepreTMyeckoro obmeHa. [azoobmeH B nérkux. MexaHusm
néroyHoro abixaHus. Peakumns [C Ha ¢pusnyeckyto Harpysky. KusHeHHas EMKOCTb nerkux. Boi-
fJenvTenbHas, AbixatenbHas U TepMmoperynsatopHasa dyHKuma koxu. [lencteue depmeHTOB Ha
cybcTpar Ha npumepe Karanasbl. [MprucnocobneHHOCTb OpraHM3MoB K cpeae obuTaHus.

O6was 6uonorusa:

[evictBue depmeHTOB Ha cybcTpar Ha npumepe Karanasbl. Paznoxenve H,0,. Bansaxue pH
cpefbl Ha aKTUBHOCTb chepMeHTOB. (DaKTopbl, BAUSAIOLLME HA CKOPOCTb Npouecca hoToCUHTE3a.
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MN3yyeHne KNETOK U TKaHEN PaCcTEHMI U XKMBOTHbBIX Ha FOTOBbIX MUKpOMpenaparax u ux onuca-
Hue. BbisiBneHWe M3MeHYMBOCTH Y opraH1M3MoB. BoisiBneHue npucnocobneHnii y opraHM3mMoB K
cpeae obuTaHua (Ha KOHKPETHbIX NpuMepax).

Ocob6eHHOCTH coaep’KaHUA CTPYKTYPHbIX
KOMMNOHEHTOB pabouei nporpamMmMbl No 6uonorum
B 5—9 Knaccax ¢ ucnosbzoBaHueM o60pynoBaHUA LLEHTpaA
«Touka pocTa»

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

lMpegMeTHble pe3ynbTaThbl:

1)

2)

5)

9)

10

22

hopMUpOBaHUE LLEHHOCTHOIO OTHOLLEHUSA K XXKMBOW NPUpPOae, K COOCTBEHHOMY OpraHm3-
My; NOHMMaHWe ponu 6uonorun B hOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTWHbI MMP3;
yMeHUe MPUMEHATb CUCTEMY BUMONOTrMYECKUX 3HAHWM: PaCKpbiBaTb CYLLHOCTb YKMBOTO,
Ha3blBaTb OT/IMYMA XKUBOIO OT HEXXMBOIO, NEPEUNUCNATL OCHOBHbIE 3aKOHOMEPHOCTU Op-
raHusauuu, yHKLUMOHUPOBaHUS OObEKTOB, ABJIEHWI, NPOLLECCOB KMBOW NPUPOAbI, 3BO-
JIOLUMOHHOIO Pa3BUTUSA OPraHUYeCcKOro MMpa B ero eMHCTBE C HEXWBOMW MPUPOLOMN;
cchOpPMUPOBAHHOCTb MpPEeLCTaBlEHUA O COBPEMEHHOM TEOPUW 3BOJIIOLMM U OCHOBHbIX
CBMAETENbCTBAX 3BOOLMM;
B/lafleHe OCHOBaMM MOHATUMHOIO annapara v Hay4Horo A3blka 61onorMn: UCNosb3oBa-
HUE U3Yy4YeHHbIX TEPMUHOB, MOHATUI, TEOPUI, 3AaKOHOB M 3aKOHOMepHOCTeN ass obbsac-
HeHua HabnogaemMbix GUONOrMYECKNX OO6BEKTOB, ABJIEHUI M MPOLLECCOB;
NMoHWMaHWe crnocoboB NonyvyeHns GUOMOrMYecKUX 3HaHWM; HanuyKMe ornbiTa UCMOJb30-
BaHWsA METOAOB OMOMIOrMK C LENblO U3YYEeHUs KUBbIX OOBLEKTOB, OBUOMOrMYECKUX ABME-
HWMW U NpoLeccoB: HabnogeHWe, onucaHve, NPOBeAEeHWE HEC/IOXKHbIX BUONOrMYECKUX
OMbITOB U 3KCMEPUMEHTOB, B TOM YUC/E C UCMOJIb30BAHWEM aHANIOrOBbIX M LUMPOBbIX
nprbOpPOB U UHCTPYMEHTOB;
yMeHUWe XapaKTepu3oBaTb OCHOBHbIE rPYMMbl OPraHU3MOB B CUCTEME OPraHUYeCKOro Mu-
pa (B TOM uncne BUpYCbl, BaKTEPUM, pacTeHUs, rPUODbI, >KUBOTHbIE): CTPOEHHUE, NMPOLLECCI
YKU3HEAEATENIBHOCTU, UX NPOUCXOXKAEHME, 3HAYEHUE B MPUPOAE U XKU3HU YENIOBEKA,;
yMeHne 0ObACHATb MOJOXKEHUE YENOBEKA B CUCTEME OPraHMYeCcKoro Mupa, ero npowc-
XOX[eHWe, CXOACTBA U OT/IMYUSA YENTOBEKA OT KMBOTHbIX, XapaKTepM30BaTb CTPOEHME U
MPOLLECChI KMU3HELEATENbHOCTU OpraHM3Ma YesioBeKa, ero npucrnocobNeHHOCTb K pas-
JIMYHBIM 3KONOrM4yeckuM daktopam;
yMeHWe OMnUuCbIBaTb KNIETKU, TKaHU, OpraHbl, CUCTEMbl OPraHOB U XapaKTepu3oBaTb BaXK-
HeWlKne BUoNOrMyeckre NPOLECChl B OpPraHn3Max pPacTeHUM, KMBOTHBIX M YE/IOBEKA,;
Cc(hOPMUPOBAHHOCTb NPeACTaB/EHUI O B3aUMOCBSA3W Hac/NefOBaHUS NOTOMCTBOM Mpu-
3HAKOB OT poAauTesibCKUMX (hOpM C OpraHvM3auuMen KNeTku, HalMyueM B HEeW XPOMOCOM
KaK HoCuTeNen HacneacTBeHHOW uHdopMaumm, 06 OCHOBHbIX 3aKOHOMEPHOCTAX Hac/e-
LOBaHWA NPU3HAKOB;
chOpMUPOBAHHOCTb NpeacTaBieHnit 06 OCHOBHbIX (haKTopax OKpYy»Kalowen cpeapl, Ux
POJ/IN B KM3HELEATENIbHOCTH M 3BOJIIOLMM OPraHU3MOB; NpeacTas/ieHne o6 aHTponoreH-
HOM baKTope;
) chopMUpoBaHHOCTb NpeacTaBfieHnit 06 3KoCUCTEMAx M 3HadYeHWn BruopasHoobpasus;
0 rnobanbHbiX 3KOSOrMYecKux npobemax, CTOALMX Nepes YeoBe4eCcTBOM U cnocobax
UX NPeofoNeHus;
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11) ymeHue peluatb y4ebHble 3a4a4m 6G1ONOrMYeCKOro CoaepXKaHus, B TOM YUC/E BbISBNATb
NPUYMHHO-CNIeACTBEHHbIE CBA3W, MPOBOAMUTL PACYETbI, AenaTb BblBOAbl HA OCHOBaHWM
MOYYEHHbIX PE3Y/bTATOB;

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

13) noHWMaHWe BKNaga POCCHMUCKUX U 3apyOexKHbIX YY4EHbIX B pasBUTME BMONMOrMHYECKUX
Hayk;

14) BnageHue HaBbikamu paboTbl € MHdOpMaLMed BUOIOrMYECKOro CoaepyKaHusa, npem-
CTaB/IeHHOM B pa3Houn opme (B BUAE TEKCTa, TabNMYHbIX AaHHbIX, CXeM, rpaduKoB,
auarpamm, mMoaenemn, U3obpaxKeHui), KpUTUYECKOro aHannsa MHMOPMaLMU U OLEHKM
ee JOCTOBEPHOCTH;

15) ymeHue nnaHupoBarb Nof PyKOBOACTBOM HaCTaBHUKA M NPOBOAMTbL y4ebHOe nccrenosa-
HWE WM NPOEKTHYIO paboTy B 0b6nact GUONOruK; C y4eToM HaMeyeHHoW Lenu popmy-
nupoBsatb NpobniemMy, rurnoTesy, CTaBuTb 3a4a4u, BblOMpaTb afeKBaTHble METOAbl AN UX
pelueHus, GopMynMpoBaTh BbiBOAbI; Ny6AMYHO NPeaCTaBNATb NOyYeHHbIe pe3ynbTarhl;

16) yMeHWe uHTerpupoBaTtb GUONOrMYECKHe 3HAHUS CO 3HAHWAMM APYruX y4yebHbiX npesa-
MeTOB;

17) copMMpPOBaHHOCTbL OCHOB 3KOJIOrMHYECKON FPaMOTHOCTU: OCO3HaHWe HeoBX04MMOCTH
LEUCTBUIA NO COXpaHeHWto BopasHoobpasuns U oxpaHe NPUPOAHbLIX IKOCUCTEM, COXpa-
HEHMWIO M YKPENJIEHMIO 340POBbS Ye/IOBEKA; YMEeHWe BbiOMpaTb LefieBble YCTAHOBKU B
CBOMX AEeMCTBUAX U MOCTYMNKaxX Mo OTHOLLEHMWIO K JKMBOW NpUpoAe, CBOEMY 300POBbIO U
3[,0POBbIO OKPY)KAIOLLMX;

18) ymeHue ucnonb3osarb NpMOBPETEHHbIE 3HAHUA W HABbIKW AJ15 340POBOro 06pasa XKus3-
HK, c6anaHCMPOBAHHOMO NMUTAHUA U (U3UYECKOW aKTUBHOCTH; HEMPUATUE BPEAHbIX NpU-
BblYEK M 3aBUCMMOCTEN; YMEHUE NPOTUBOAEMCTBOBATHL JXKEHAYYHbIM MAHUNYAAUMAM B
obnactv 340poBbS;

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

MdopmMbl KOHTpONA

KoHTposnb pesynbratos 06y4eHUs B COOTBETCTBUU C AaHHOW obpasoBaresibHOW NporpaMmmon
npoBoaMTCcs B hopMe MUCbMEHHBIX W 3KCMEePUMEHTaNIbHbIX paboT, npeanonaraeTca nposene-
HWe NMPOMEXXYTOYHOM U UTOrOBOM aTTECTaLUM.

lpomexymoyHas ammecmayus

[na ocyuwiectBneHmsa NpoMeXKyToYHOM aTTecTauum UCMNOMb3YOTCS KOHTPOJIbHO-OLEHOYHbIEe
Marepuanbl, oTOOp copepKaHWUsi KOTOPbIX OPUEHTUPOBAH HA MPOBEPKY YCBOEHWS CUCTEMb
3HAHUW M YMEHUW — MHBAPUAHTHOrO AApa COAEPKaHUA AeNCTBYOLWMX obpa3oBarte/ibHOM Npo-
rpamMmbl no 6uonorun ana obuweobpasosatesibHbiX OpraHn3aunin. 3aaaHns NpPOMEXYTOYHOM
arTecTauuu BKIIOYAKOT Matepuan OCHOBHbIX Pa3fesioB Kypca 6uonoruu.

NAKET OLEHOYHbIX MATEPUAJTOB U KPUTEPUHN OLLEHUBAHUA
Nno NPEAMETY «BUOJIOTUA»

KOHmpOﬂbele usMepumesibHbie Mamepuarsabl

B naHHOM paspene npenctaBnsiOTCA KOHTPOJSIbHO-U3MEpUTENIbHbIe MaTtepuasibl, KOTopble
MCMOJb3YIOTCA A1 ONpPeAeNeHns YPOBHSA LOCTUXKEHUSA OOy4aloWMMUCA MIaHUMPYEMbIX MeTa-
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NpeaMETHbIX U NPeAMETHbIX Pe3y/bTaTOB B PaMKax OpraHu3aLuy TEKYLLEro KOHTPONSA ycnesae-
MOCTH M MPOMEXYTOYHOW aTTecTaumm.

Mpy opraHM3auuM TEKYLLEro KOHTPO/SA yCcrneBaeMocTh obyyalowmxca ciedyer yyuTblBaTb
TpeboBaHusa PIrOC OO0 Kk cucteMe oLEHKM AOCTUKEHUA MnaHUpyembix pesynstatos OOIT, ko-
Topas fo/KHA NpeaycMaTpuBarb MCMOsb30BaHWe pa3HoobpasHbiX METOAOB U (hOPM, B3aUMHO
JOMOJNHALWMX APYr Apyra (CTaHAApPTU3MPOBaHHbIE MUCbMEHHbIE U YCTHble paboTbl, MPOEKTHI,
npaKTUyeckue u naboparopHblie paboTbl, TBOpYECKUe paboTbli, CaMOaHasIM3 U CaMOOLIEHKa, Ha-
6noaeHe, UCMbITaHUS U MHOE).

BbiGop yKasaHHbIX HWXKE TMMOB U MPUMEPOB KOHTPOJIbHbIX M3MEPUTENbHbLIX MaTepuasios
00yC/oB/IeH nejarorMyeckon M MeToAMYEecKOW LenecoobpasHoCTbio, C YYETOM MpeaMEeTHbIX
ocobeHHocTen Kypca «buonorua 5—9 knacc».

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

MepeyeHb OLEHOYHbIX Npoueayp AO/MKeH ObiTb ONTUMasbHBIM M OCTATOYHbIM A Onpe-
LEeNeHUs YPOBHA LOCTMXKEHWS 0Oy4YaloWMMUCA NPeAMEeTHbIX U MeTanpeaMeTHbIX pesysbra-
ToB. DUKCAuMs pe3yNnbTaToB TEKYLLEro KOHTPO/SA YCNeBaeMoCTM oOydalolmxcs ocylie-
CTBNSAETCA B COOTBETCTBMU C NPUHATON B 0BpasoBaTe/ibHOM OpraHM3auuu CUCTEMOMN OLEHM-
BaHMA.

NMOMOLLDb YYUTENIO

MpennoxeHHble TUMbI U MPUMEpPbI 3aAaHUI:

* OPWEHTUPYIOT YUUTENA B AMana3sOHEe KOHTPOJIbHbIX U3MEPUTESIbHbIX MaTtepuasios rno
KypcCy, MoMoraloT pasHoobpasunTb 3afaH1s TPEHUPOBOYHOIO, KOHTPOJIBHOO M AOMOJI-
HUTENIbHOIO MOJYyNEN, KaK MHTEPAKTUBHOIO BUAEO-YPOKa, TaK U TPAAULMOHHOIO Ypo-
Ka B paMKax KNacCHO-ypOUYHOMW CUCTEMbI;

* YYWUTbIBAIOT BO3MOXHOCTU YCBOEHUA Martepuasna, C TOYKM 3peHus ero auddepeHuma-
LMW NS Pa3IMYHbIX KaTeropuii obydyaloLmxcsa, pasHoro ypoBHA U3y4YeHUs npeamera,
BO3PaCTHbIX OCOBEHHOCTEN MNAALLNX LLKOJIbHUKOB, @ TaKKe MOTUBALIMOHHOTO M MCHU-
XO3MOLIMOHA/IBHOrO KOMMOHEHTOB YPOKOB;

* no3BonAlT oTpabarbiBaTb HABbIKM, 3aKPEMATb NOYHEHHbIE 3HAHWUA U KOHTPOIUPO-
BaTb pe3y/ibTatbl 0Oy4YeHMWs, KaK B XO4e Ka)KAoro ypoKa, TaK U B paMKax MTOroBOro
ypoKa no matepuany pasgena.

Cneumndmueckon dopMomn KoHTponsa sensetcs paborta ¢ npubopamu, nabopaTtopHbIM

obopygnosaHveM, mogensamm. OCHOBHas Liesib 3TUX NPOBEPOYHbIX PaboT: onpeaenexHve

YPOBHS pPa3sBUTUA YMEHMWI LUKONIbHUKOB pabotarb ¢ 060pyaoBaHUEM M NPOBOAWTbL 3KC-

nepuUMeHTasIbHble UCCIelOBAHUA, NIaHUPOBATb HABIOAEHUE WK ONMbIT, BECTU CAMOCTO-

ATeNIbHO NPaKTUYeCcKyio pabory.

3agaHue MOXKET CUYMTATbCA BbIMOSIHEHHbBIM, €C/IM 3anuCaHHbIi /BbiOPaHHbIA OTBET COB-

nagaeT C BepHbIM OTBETOM. 3aaHu1sA MOryT OoLueHUBaTbCA Kak 1 6anniom, Tak 1 60/bLIUM

KOJIMYECTBOM B 3aBMCMMOCTU OT YPOBHS C/IOXKHOCTW 3a[aHWs, OT KOJIMYeCTBa BBEAEH-

HbIX /BblBpPaHHbIX OTBETOB, OT TMMA 3aAaHus.

Hopmeoi oueHok 3a Bce Budbl npoBepoyHbix pabom

«5» — ypoBeHb BbINONHEHWSA TPEOOBaHMI 3HAYMTESIbHO BbILLE YAOBETBOPUTESIbHOIO:
* OTCYTCTBME OLIMBOK, KaK No TeKyLleMy, Tak 1 No npeaplayluiemMy yuebHomy marepuany;
* He bonee ofHOro HepoOYéTa.
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«4» — ypoBeHb BbINONHEHUS TPEOOBAHUI BbILLE YAOBNETBOPUTENIBHOMO:

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

* He 6onee 2 oWwKOOK MK 4 HEJOYETOB NO NPOMAEHHOMY MaTepuany;

* UCMoJSb30BaHWe HepPaLMOHAsbHbIX NMPUEMOB peLleHUs y4ebHoM 3ajaum.

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

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

* He 6onee 3—5 ownbok unu He bonee 8 HegoOUETOB NO NpPoOMAEHHOMY y4ebHOMY MaTtepu-

any.

«2» — ypOBeHb BbINONHEHUS TPEOOBAHUI HUXKE YAOBETBOPUTESIBHOTO:

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

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

KOHTPOJIbHO—WU3MEPUTEJIbHbIE MATEPUAJIbI
no sUoJ1IOrn

1. BbibpaTb 0auH MM HECKOJIbKO NPaBUibHbIX OTBETOB U3 NPEAJSIOXKEHHbIX BapuaHTos. Hay-
Ka, u3ydaroLas rpubsi:

1) Bupyconorus

2) MuKonorus

3) 6otaHuKa

4) mukpoburonorus

OrtseT: MuKoOnorusa

2. cnonb3ysa 3HaHMA O NMUTAHMKU KUBbIX OPraHM3MOB, BbIMOJIHUTE 3afaHue.

YcTaHoBHTE COOTBETCTBUE MEXKAY CMOCOOOM MUTAHUS U OPraHU3MOM, A1 KOTOPOro OH Xa-

paKTepeH.
OPrAHM3M CrnocCob NMMTAHUA
A) MAaTnuk nyroeom 1) aBTOTPODHOE
B) cuHmua 6onbluas 2) retepoTpocHoe

B) 6epésa nosucnas

') onéHOK neTHuK

[) wyka obbIKHOBEHHAas

E) kneeep KpacHbI

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

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

3. BbibepuTe aBa BEPHbIX OTBETA M3 MATH M 3anuLunTe undpbl, NO4 KOTOPbIMA OHU YKa3aHbl.

XKuBble opraHM3mbl CnOCOOHbI BOCMPUHUMATL BO3OEMCTBUSA BHELLUHEN cpedbl U pearnpo-
BaTb Ha HWUX. B npuBegéHHOM HUXKe cnucke HanMauTe ABa TEPMMHA, KOTOpble ONWUCLIBAOT NPO-
LlecCbl, NPOUCXOASALLME B OpraHn3Me.

1. ObixaHue;

2. PasppaxxumocTb;

3. PaamHoeHuUe;

4. BoigeneHue;

5. Pedbnekc.

OrteeT: pasgpa>kumocTb, pednekc.
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4. 3anonHunTe NPOMNyCcKMU B TEKCTe, BbIOPaB OAMH U3 BapUAHTOB OTBETOB, NPEACTAB/IEHHbIX B
BMAE Bbinagatowiero cnucka. Bcraebte B TekcT «[loyBeHHOE nuTaHWe pacTeHWr» MponyLLeH-
Hble CNoBa U3 NPeaoXXeHHOro cnucka. Cnoea BCTaBNANTE B HYXKHOM YUC/e U Najexe.

NMouyBeHHOE NUTaHUe pacTeHUM

BonblwmnHcTBY pacteHuit npucywe noyseHHoe nuTaHue. Ero ewé HasbiBaloT (A), Tak Kak
pacTeHus ocyLLecTBnaoT ero ¢ nomowbio (B). BaxHyio ponb B 3TOM npouecce urpaiot (B).
Onu nornowatot us noussl (IN). MNo cocynam nog aevictenem ([1) NOrNOLWEHHbBIM pacTBOp NOAHU-
MaeTcs B Apyrue opraHbl pacTeHus.

Cnucok cnos:

1. ctebneBoe;

2. KOPHEBOE;
. KOpeHb;
. cTebenb;
. KOPHEBOW BOJIOCOK;
. BEpPXYLUEeYHas NoyKa,;
. BOAA C PacTBOPEHHBIMU MUHEpPAIbHbIMU BELLECTBaMM;
. NUTaTeNbHbIM pacTBoOp;
9. KopHeBOe paBneHue.
B tabnuuy noa cooteetcTaytownMu ByKBamum 3anuiumnte undpbi.

coO~NOYOTL A~ W

A b B r il

5 . BocctaHoBWTE BepHylo nocnenoBaTesibHOCTb.

3apaHuna 6a30BOro ypoBHs

1. YcTraHoBMTE, B KaKOM NOCNeA0BaTeNbHOCTH paboTaloT C MUKPOCKOMOM.

1) noctaebTe MMKPOCKONM LITAaTUBOM K cebe

2) noMecTUTe Ha NpPeAMETHbIM CTOIMK MUKponpenapar

3) Nonb3yscb BUHTOM, NNABHO OMYCTUTE OKYNSAP

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

paBusbHbIE OTBETDI:

1) noctaebTe MMKPOCKONM LITAaTUBOM K cebe

2) noMecTUTe Ha NPeAMETHbIM CTOIMK MUKponpenapar

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

3ajaHue NOBbILEHHOrO YPOBHS CIIOXKHOCTU

1. YcTtaHoBUMTE NnocnenoBaTeNbHOCTb YCIOXHEHUSA PacTUTENBHOrO MMpa Ha 3eMmsie, HaunHas
C OAHOK/IETOYHOro opraHuama. 3anuiumure B TabsinLy COOTBETCTBYIOLLYIO NMOC/IeA0BATENIbHOCTD
undp:

1) mxu

2) umaHobakTepum

3) Bopopocnu

4) noKpbITOCEMEHHbIE

5) ronocemeHHble

6) nanopoTHUKM

paBubHblE OTBETDI:

1) umaHobakTepun

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. Bopa “\ J {“
B. Yrnekucnbivt ras —Qr:r
B. Kucnopop ":, ) \“

I. dHeprus ConHua

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

Buonorunueckune HayKH
YyeHue o ? l[eHeTHKa ? Monekynsp- ?
KneTke Has 6uonorus
? Buonorus Uzmen4qu- Ynyywenue ? YueHnuve o
pa3euTuAa TKa- | Bocme nopop, *X1BoT- npoucxoxae-
Hen u Hacneo- HbIX U COpPTOB HWUU YKU3HU
cmBeHHocms | pacTeHui
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MnaHbl ypokoB

Ypok Ne 1 «[lbixaHue pacTeHUumn»

(6nonorusa 6 knacc)

Llenb ypoka:

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

HUSAX.

3apaum:

» Obyyaroujue: U3y4nTb AblXaHWe pPacTeHWM, YCTAHOBWUTb, KaK MPOMCXOAMT ra3sooOMeH B
PacTeHUsX, BbIICHUTb, YTO [blXaHWE Y PACTeHWN CBA3AHO C OKUC/IIEHWEM CJIOXKHbIX Be-
LLLeCTB U BblAENIEHMEM SHEPrUU; NOKasaTb Pas/iMyMe U B3aMMOCBA3b NPOLLECCOB AbIXaHUsA
u poToCHHTE3a, NPOAO/IKUTL pa3BUTHE NpeacTas/ieHnit 06 obMeHe BelLecTs.

* Pa3zBuBarowue: NnpoaoiKnTb pa3BUTHUE JIOFMYECKOro MblLLIEHWS, CNOCOBCTBOBATL pa3Bu-
TAIO Y YYaLMXCA YMEHWW YCTAHABMBATb MPUYMHHO-CNEACTBEHHbIE CBA3W, UCMOMb3yA
NpUeM «3Halo, Xo4y y3HaTb, y3HaN»; yMeHWn 0606watb genarb BbIBOAbI, MPOrHO3MPO-
BaTb, BblpakaTb MbIC/IM B CIOBECHOM chopMe.

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

JlnyHoctHble YY[:

* NPOABNATb MO3HABATE/IbHbIA MHTEPEC K U3Y4eHWIO MPOLECCOB, NMPOWUCXOAAMX BHYTPU
pacTUTENIbHOro OpraHW3ma; NMoHUMatb: yuyebHble 3a4ayn M CTPEMUTLCA UX PELLUTb, OO-
CTUYb YCNELUHOCTb NPU U3Y4YEHUU TEMBI.

PerynatueHbie YY/[:

* CaMOCTOATENIbHO ONpeaenaTb Lesb y4eOHOW AeATeNbHOCTU; OCYLLECTBAATL LeneHanpas-
JIEHHbIA MOUCK OTBETOB Ha MOCTaB/IEHHbIE BOMPOCHI; BbINOMHATL 33a4aHWUS; NPOBOAUTbL
CaMOMpPOBEPKY, B3aUMOMNPOBEPKY U KOPPEKTUPOBKY BbINOSIHEHHOrO Y4eOHOro 3aaaHus.

KoMmyHukaTveHble YY/[:

* (dhopMynupoBaTb COBCTBEHHbIE BbICKa3blBaHWA B paMKax y4ebHOro auanora, UCNosb3ys
TEPMUHbI; OpraH1M30BbIBaTh yuebHOEe B3auMoaencTeHe B rpynne.

lNo3HaBatenbHble YY/:

CuctematanpoBaTb M CTPYKTYPUPOBATb 3HAHUA; aHA/IM3MPOBATb TEKCT U PUCYHKU yHeOHM-
Ka; onpenenAatb 0ObeKTbl XKMBOW NPUPOAbl (KOMHATHbIE LBETYLLME PACTEHWUSA), MPOBOAWTL CPaB-
HWUTENbHbIA aHaNn3 Mexxay POTOCMHTE3OM U AbIXaHUEM PaCTeHWUW.

MnaHupyemblie pesynbraTbl

[lpeOmemHbie pe3ynemamei:

M3yueHue npouecca apixaHusa. OnpepeneHune B3aMMOCBA3M NpoLiecca AbixaHus U hoTocuHTesa.

JluyHoCMHbIE pe3ysbmamel:

YMeHUs NpoBOAWTb CaMOOLEHKY Ha OCHOBaHWW KPUTEPUEB YCMELHOCTM B yyebHOM aes-
TeNbHOCTH.

MemanpedmemHeole pesynemamer.

PeaynamuBHsie :

YmeHue onpenenatb U popMynMpoBaTh Liesib YPOKa CaAMOCTOATENIbHO WU C MOMOLLBIO Y4u-
Tens; NporosapueaTth NOC/eA0BaTe/IbHOCTb AENCTBUI Ha YPOKe; paboTarb KOIEKTUBHO MO CO-
CTaB/IeHHOMY MNJiaHy; OLleHWBATb MPABU/IbHOCTb BbINOJHEHWSA AENUCTBUSA; BHOCUTb HEOOXOAMMbIE
KOPPEKTMBbI B AENCTBUE NOC/IE €ro 3aBepLUEHNS HAa OCHOBE OLIEHKM Y4€Ta CAeNaHHbIX OLWKNOOK;
BblCKa3blBaTb CBOE NPeAnoJIOXKeHUe 1 Aenarb BbiBoApbl..

KommyHukamuBHele:

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

YMeHue opueHTUPOBaTbCS B CBOEM CUCTEME 3HAHWW: OT/IMYaTb HOBOE OT Y)K€ M3BECTHOro
CaMOCTOATE/IBHO UK C NOMOLLIbIO YYUTENSA; A0ObIBaTb HOBbIE 3HAHMSA: HAXOAMTb OTBETbI Ha BO-
MpPOCbl, UCMOMb3YysA YH4EOHUK U APYrMe UCTOYHMKM 3HAHWW, PA3OaTOUHbIM MaTtepuan, CBOW XKU3-
HEHHbIM OMbIT U MHOPMALMIO, NOJTYYEHHYIO HA YPOKe.

O6opynoBaHue: KOMMbOTEP C NporpaMmon Releon Lite, paTumku KMCNopoaa U yrnekuc-
noro rasa, CemeHa aconu (B Tpéx 6aHKax), npeseHTaums.

InpakTnueckne matepuasnbl ANS OpraHW3aLuM CaMOCTOATENIbHOW paboTbl.

MeTtopbl 06yueHus:

OpraHusaumsa u ocywectenexve YBI:

CnosecHbIM, HarA4HbIW, PENPOAYKTUBHbIN, NMPOBNEMHO-NMOUCKOBbIW, CAMOCTOATE/bHAA pPa-
6oTa B napax, pabora c TeKcToM yuyebHuKa, Tabnmuamm, cxemamu.

CrumynupoBaHue U MoTMBaLMA 00yYeHuUs:

AHanus KM3HeHHbIX CUTyaLuit, CO34aHMe CUTYaUMM ycnexa.

Tun ypoka: KombuHrupoBaHHbIN.

X004 YPOKA

dT1an ypoka 1. OpraH13auUOHHbIN

MNpegnonaraeMas NPOAOCIKUTENLHOCTL: 1—2 MUH.

MNeparornyeckasn nesTeNbHOCTb YUUTENSA:

NPOBEepPseT rOTOBHOCTb K YPOKY, OpPraH13yeT BHUMaHMWe Knacca K pabote Ha ypoke, CO34aeT NOMOXu-
TeNbHbIM 3MOLMOHAJIbHbIM HACTPOMN Y 0ByYaOLLMXCS.

YuebHas pesaTenbHOCTb 06yYatoLMUXCS:

3MOLMOHANIbHO HAaCTPanBatOTCA Ha NPEeACTOSALLYI0 y4ebHYo AeATeNbHOCTb.

JTan ypoka 2. AKTyanusauusa u 06o06uweHne sHaHUK

MNpegnonaraeMas NPOAO/IKUTENLHOCTb: 6 MUH.

MNeparornyeckas neaTenbHOCTb yUMTENS:

npoBoamT bpoHTasNbHYIO Beceay; aKTyanusupyeT MMeloLLMecs 3HaHUsA, noMoraeT 0606LeHu1o 3Ha-
HUIA;

co3paeT A/1a 0byyaroWwmnxca NPobAeMHY0 CUTyaumio; NOBYKAAET K BbICKa3blBaHMIO NPeLNoXKeHUH O
cnocobe v cpeAcTBax AOCTUXKEHUS MOCTABAEHHOW LeNn.

Paboma ¢ mepmuHamu u noHamusimu.

lMocmaroBka npobnemHoz2o Bonpoca: aHrnnUckuin xummk kozeda Mpuctnum, 8 1771 roay nposen
cnepytowuiA onbIT: B35/ ABA CTEKNIAHHLIX KOMNAaKa, MNoA KayKablM U3 HUX NoMecTun Mblwb. Ho nog,
OfHMM KOJINaKoM OH NOMECTHST CTaKaHUYMK C BETKOM pacTeHus (B HEM Mbillb ocTanach »uea). Mog
APYrMM KOJINaKoM pacTeHus He 6b11o, Mbilb norubna.

- Kak Bbl pymaeTte, noyemy norn6na mbiwb?

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

- Mouyemy Mbiwb He norubna Tam, rae 6b110 pacteHme?

YuebHas nesaTenbHOCTb 0B6yHalOWMUXCA:

OTBEYaloT Ha BOMPOCHI, BbICKA3blBAIOT CBOMW MPEAONOKEHUSA. NPeaaraloT U COrMlacoBbIBAIOT C yuu-
TeNIeM TeMY U LieSib YPOKa; NpeasiaratoT cnocobbl M CpeacTea AOCTUNKEHUA LieSu.

lpednonazaemeili omBem Ha Bonpoc.

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

MNpennonaraemas NPoAOSIKUTENILHOCTb: 25 MUH.

MNeparornyeckas oesTenbHOCTb yUUTENS:

1) 6ecena, B KOTOPOM 3By4aT BONPOCHI:

YTo BaM M3BECTHO O AbIXaHWK?

2) uctopwus c onbitoM MNpuctau

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

YT106bI OTBETUTL HA 3TU BOMPOCHI, M3y4MM MPOLIECC AbIXaHUS Y PACTEHUN.

Kakue rasbl BXoOsaT B cocTas Bo3ayxa?

OreeT: coctas Bo3ayxa: azotT — 78%; kucnopog — 21%; yrnekucnbii raz — 0,03%.
Kucnopoga v yrnekucnbii ras obnagator pasHbiMM CBOMCTBAMM.

3anonHute Tabnuuy.

chnopo,u, HemHoro Taxenee BO34yXa I'Io,u,,u,ep»(MBaeT ropeHue

Yrnekucnbi ras 3HauuTenbHo TAXKenee Bo3pyxa | He nopnepkueaer ropeHue

3) yuntenb npeanaraer peLinTb SKCNepPUMEHTa/IbHYIO 3a4ady:

Moyemy B Tabnuue HeT azora?

OrtBeT: 37T0T ras He y4yacTByeT B NpoLeccax AblXxaHWa 1 POTOCHHTE3a.

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

Y >KMBOTHbIX M Y Ye/IOBEKA BO BPEMS MULLLEBAPEHUSA CIOXHbIE OpraHMYecKue BELLLeCTBA pacnagatoTcs
Ha 6onee NpocTble, U3 KOTOPbIX OHW 0bpasosanucsk, - H,O n CO,! TNpu 3tom BbigENseTCA 3Heprus.
OKucneHne CNoXKHbIX BELLLECTB, MPOUCXOANT C y4aCTUEM KUC/IOpoAa.

3anuieM cxeMy npouecca AblXaHUs B TeTpagp.

CnoykHble opraHM4yeckue Bellectsa + Kucnopod = yrekucnbli ra3 + soga +E (aHeprus)

lNo Takol ke cxeme NPOUCXOAUT MPOLECC AbIXaHUSA U Y PACTEHUM.

KakoBo 3HaueHwue kucnopopa? Kak MCnonb3ytoT 3Hepruo pacteHus,koTopas Bblaesnnach npu oK1c-
NeHUW OpraHUYecKunx eeLects?

OnbiT «[bixaHue cemsaH»

Yuyawmecs genatot BbIBOA: O TOM, YTO BCE OpraHbl Ablwar. MockosibKy npy npoTekaHWu npouecca Apl-
XaHWA NOMOLWAETCA KUC/IOPOL, U BbILENAETCA YITIeKUCbIN ras.

4) PacteHusa Oplwat TONbKO B TEMHOTE?

PacTeHuss — >KMBble OPraH13Mbl M OHW, KaK U Mbl C BAMM AbILIAT KPYMIOCYTOYHO, NP JItoBbIX YCNOBH-
Ax. [pun doTocuHTe3e BbILENAETCA KUCIOPOA, a NOMOoWAEeTCA YrieKUcbii ras. B npouecce abixaHus
MOMIOLAETCA KUC/IOPOA, A BblAENAETCA YIIEKUCbIN ras.

Monyyaertcs, B opraHM3Me pacTeHUs Ha CBETY MPOTEKAIOT ABa Nnpouecca — (HOTOCUHTES U AblXaHue,
HO KWMCNopoJa BblAenAeTcs ropasgno 6osblue, YeM ero noriowaeTcs, a B TEMHOTE B OpraH1M3Me pac-
TEHWUA NPOTEKAET TOJIbKO NPOLECC AbIXaHuA.

Ha nocke HanucaHa cxema. Bam Heob6xoamMMo coeMHWUTL CTPeNKaMu NpoLecchl AbiXxaHUa U doTo-
CMHTe3a C BeLlLecTBaMM1, KOTOpble YY4acTBYIOT B 3TUX npoLieccax.

5) Yrnekucnbiii ras.

YuyebHas aesaTenbHoCTb 0OyHaloLWwmMxca:

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

2) HabniogatoT 3a ieMoHCTpauueit onbiTa, B pabounx TeTpaasx AenatoT KpaTKue 3anucu.
MpuHMMatoT yuacTtre B 06Cy>KaeHUM cnocoba pelleHns 3KCnepuMeHTanlbHOW 3aaqum, npeanaratot
cBOM cnocobbl.

3anucbiBaloT pesynbTatbl SKCNEPUMEHTA B TETPAAM.

[bixaHue — 3TO NPOLECC OKUC/IEHUS CIOXKHbIX BELLECTB C y4acTMeM KMCopoaa.
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,D,blxa.HMe — 3TO npouecc nocCtynaieHna B opraHmM3m Kuciopopa, KOTOprﬁ y4acTByeT B peaKunaAax
OKHUCNneHunA (pa3l10)KEHVIF|) CNOXXHbIX OpraHNM4YeCKux BeLlecTB Ha NpocCTbie C OCBO60)K,D,6HM€M 3HEepruu.

1) Habntopatot 3a npoeefeHWeM 3KCnepuMeHTa.

2) 3aHocAT pesynbrarbl HabnoaeHW B Tabiuuy.

3) 3anucobiBaloT B pabouyto TeTpaab COeAUHEHUSA U MX MPUMEHEHWE B Pa3NNYHbIX obnacTax geatesb-
HOCTH YenoBeKa.

dtan ypoka 4. KoHTponb ycBoeHus, 06cykaeHMe AONYLEHHbIX OLIMBOK U UX KOPPEeKUUa

MNpepnonaraeMas npogomkuTenbHocTb: 10 MUH.

MNeparornyeckas nesTeNbHOCTb YYUTENS:

opraHusyeT obcyxaeHue pesysbTaTtoB MCC/IeloBaHMUsA, NPOBepSAET NPaBuIbHOCTb 3anncaHHbIX ypas-
HEHWI peaKuuit U caenaHHbiX BbiBogos. OTMeyaeT BaXKHOCTb NPOTEKAIOLLMX MPOLECCOB B PasHbIX
yacTaAX pacTeHus

YuebHas nesaTenbHOCTb 0OyHaKoLWMUXCA:

CpaBHMBAIOT pe3ysbTaTbl paboTbl B Nape € AaHHbIMM, NONYHEHHbIMW APYTMMU YYEHUKAMK; Npy Heob-
XOAMMOCTH KOPPEKTUPYIOT BbIBOAbI U YPABHEHUSA XUMUYECKUX PeaKLUN.

dTan ypoka 5. UHdopmauusa o pomawHeM 3agaHuu u pednekcua

MNpegnonaraeMas NPOAOC/IKUTENLHOCTL: 6—7 MUH.

Menarormyeckas AeATeNbHOCTb YYUTENA:

MH(OPMUPYET O fJOMALLHEM 334aHMKU, 4AET KOMMEHTAPUI MO €ro BbiNONHEHWIO; BbIAAET aHKETY pe-

bnekcuu K ypoKy v npeasiaraet paccumtatb «MHAMBUAYaNbHbBIN MHOEKC Ka4ecTBa YpoKas;

NoaBoaWT pedIEKCUBHYIO CTaTUCTUKY YPOKA MO KOJIMYECTBY YHEHUKOB, Y KOTOPbIX MHAEKC KayecTea

BblLLe 3HaYeHus 5;

LEMOHCTPUPYET 3anuchb Lien ypoKa, cnpalwmneaeT: «Kak Bbl gymaeTe gocturHyTta nu uenb?». Ecam

npobnema He pelleHa v LeNb He AOCTUrHyTa, npeanaraet obbACHEHWE, U 3a0aET B AOMOJIHEHUE K

JOMalLHeMy 3aaHu1io NoAyMaTb Hag NPUYMHAMKM 3TOrO.

MpoaHanuanpyiTe 3HaHWA, NOSyYeHHbIE Ha YPOKe, CAenainTe BbiIBOAbI: YTO HOBOrO Y3HasIM O AblXa-

HWUM pacTeHnn?

Mbi y3Hanu:

¢ YTO npouecCcChbl AbIXaHMNA U (bOTOCVIHTe3a ABNAKOTCA NPOTUBOMONIOXKHBIMU OPYI OPYrY.

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

* MPOLECC AbIXaHWsA NMPOUCXOAMT Ha CBETY M B TEMHOTE, a ANs npouecca poTocMHTe3a Heobxoanm
CBeT.

* pacTeHue ObIWT Yepes YeUeBMUYKHK U YCTbULA.

* KMC/IOpOoA HeoBXOAMM pacTeHUAM ASiA OKUCeHusa opraHudeckux eelects (BXKY) ¢ oceoboxae-
HUEM SHEPrnun ona >xXMU3Hu.

YuebHas nesaTenbHOCTb 0OyHaKoLWMUXCA:

3aJal0T YTOYHAIOLLME BOMNPOCHI O BbINOJHEHWW AOMALLHErO 3aAaHus;

paccuunTbiBaloT «MHAMBMAYaNbHBIM MHAEKC KAYecTBa YpoKay;

onpegensaioT cTeneHb COOTBETCTBUA NOCTAB/EHHOMN LENU U pe3ynbTaToB AesATe/IbHOCTH; CTeNeHb CBO-

€ro NPOABUXKEHUA K Lenu;

BbICKa3bIBAlOT OLLEHOYHbIE CY)KAEHUA M COOTHOCAT pe3y/bTaTbl CBOEW AEATENIbHOCTHU C LiESblo YPOKa.
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Marepuanbl 4n1A NOATOTOBKU K YPOKY

1). Uctopwms onbita >koseda lMNpuctnu.

«fl B3N, — nucan oH, — HEeKOTOPOe KOJIMYECTBO BO3JyXa, COBEPLUEHHO MCMOPYEHHOTO
AblIXaHWEM MbIlK, KOTOpas B HEM nornbna; pasnenun ero Ha Ase 4acTu: OAHY 4YacTb BO3ayxa
nepeBen B COCyZ, NOrPY>KEHHbIN B BOAY, @ B APYryi0 YacCTb, TaKXXe 3aK/IOYEHHYIO B COCYZ C BO-
[010, NOCaANUN BETKY MATbI. Yepes BoceMb-AeBATb fHEN A HALLES, YTO Mbllb MPEKPACHO Mor/a
YKWTb B TOM YacTW BO3Ayxa, B KOTOPOM pocsia BETKA MATbl, HO Mbillb MOMEHTaNbHO nornMbna B
Apyro# yactu ero. B TeyeHne cemu gHe npebbiBaHWsA B COCyAe C UCMOPYEHHBIM BO34YXOM MO-
6er MATbl BbIPOC MOYTH Ha 3 AloMMa 1, KpoMe Toro, 06pasoBasn HECKObKO HOBbIX».

Takum 06pas3om, pacTeHue KaK Obl MUMTaNIoCb UCMOPHEHHBIM BO3AYXOM, TO €CTb YITIEKUC/IbIM
razom. OHO pocno, ounLano Bo3ayX, NOMMOLLAs YINIEKUCIbIN a3 U BbIAENSAS KUC/TOPOA.

Ortkpbitve Mpuctnun npousseno 6onbluoe BreyatieHe B y4eHoM Mupe. JToHO4OHCKoe Kopo-
neBcKoe obLiecTBo yyéHbix npucyamno Mpuctam 6onbluyio 3010TyO0 Meaanb U YeCTBOBaNO Ha
TOP>KECTBEHHOM COBpPaHUM.

Mocne onbitoB MpUCTAM C KOMMAKOM M MbIlblO BCE BbiCluee OOLWECTBO 3aroBOPUSIO O
CMOCOBHOCTM pacTeHMi ounLiath Bo3ayX. B Mogy Bowo ctaeuTb nobonblue LBETOB B KOMHA-
Tax: Beflb OHM “UCNpaBnaoT” T. €. «OUMLLAIOT» BO3OYX.

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

YyéHble B3BoNHOBanucb, U Koponeeckoe obuiectso nonpocuso MNpuctiv nosTopuTb OMbiT.

Bbin Beyep. B 6onbluom 3ane cuaenu yuéHble B MaHTUsAX M Benbix napukax. fopenu ceeum.
Bce B TMWIKMHE cocpepoToYeHHO Habnoaany 3a tem, yto aenan MNpuctau.

— Bot BMAKTE MbILLIOHOK B COCYZie C BETKOM MATbI XKM.

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

Ha pocke!

3anuieM cxemy npolecca AblxaHusa B TeTpagp.

CnoxkHble opraHuyeckue BelecTea + Kucnopogd = yrnekucnbii ra3 + soga +E (aHeprusa)

2). CamocTosaTenbHo paborta ¢ y4eBHUKOM B napax.

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

lopeHue cxogHo ¢ abixaHueM. Ho ropeHune npotekaet oueHb BYpHO M BbICTPO, C BblaeNeHN-
eM 6Oo/bLIOro KOoNMYecTBa 3Hepruu. A npu AplXaHWU PasfioKeHUe OpraHUYeCcKUX BeLLecTB,
MPOUCXOAWUT MeAsIeHHO, MOCTENEHHO B HECKOJIbKO 3TanoB, Ha KaXXAOM M3 3TanoB Bbigensercs
HebOo/bLIOe KONMYECTBO 3HEPruMU, KOTOPOE PACTEHUS MCMOJb3YIOT Ha POCT, Pa3MHOXeHWe U
ApYrve npoLecchl CBOEM KU3HeAeATeIbHOCTH.

3). OnbIT € cnosb3oBaHWEM AATYMKOB KUCIOpOAa M YIeKucoro rasa umdposon nabopa-
Topuu Releon Lite.

OnbiT:

UHcmpykuus K BbinosHeHuro

B3sanu Tpu npo3payHbix GaHKu:

* B nepsyto nomectnn 30—40 Habyxwwmnx npopacTaroLmx ceMsH haconu;

* BO BTOPYIO — KOPHEMIOAbl MOPKOBM, Nepes ONnbITOM NOMECTU/IM B BOAY Ha TpY OHS;

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

Ha cnepytowmin geHb onyctvnm B Kaxkayto 6aHKy AatyMK KMCopoda M YIEKUCIoro rasa
undposon nabopatopun Releon Lite.

3anyctunu nporpammy Releon Lite.

3admKcupoBanu aaHHble.

3anonHunu tabnuuy

BbaHka 1 BbaHka 2 baHka 3

Kucnopog

Yrnekucnbiv ras

anu.l,wec;l AenaroT BbiIBOA: O TOM, YTO BCE OpraHbl AblLlarT. HOCKOJ'Ibe npu NpoTeéKaHUn Npo-
uecca gbiXxaHuA nornouwaeTtca KUCaopo n BbloenAaeTca yl')'leKl/IC}'IbIl)'I ras, KOTOprﬁ HEe nopgnep-
XXUBaAeT ropeHunA.

BAXHO!

TeopeTuueckoe noscHeHue

EcTb M y pacTeHuit cneumanbHble opraHbl ANs AbixaHua?

Y pacteHur HeT cneuunanbHbiX OPraHoB AbIXaHWUS, HO Y HUX B KOXKULLE JIUCTa Pacnosioxe-
Hbl YCTbULA, YEpe3 KOTOPble NMPOUCXOAMT ra3000MeH. YCTbULa COCTOAT U3 ABYX 3aMbl-
KaloLLMX KJIETOK U YCTbUYHOM LLENU, YePE3 KOTOPYIO KUC/TIOPOS, NOCTYNAET B MEXKKIIETHU-
KM NINCTa, a 3aTeM B KNeTKWU. B KneTkax npoucxoauT NpoLecc OKUC/IEHUS OpraHUYeCcKnX
BelecTs (pacnag) obpasyercs YrIeKUC/bIA ras, KOTOPbIM YAANSAETCAa U3 KIEeTOK Yepes
YCTbUYHYIO LLiefb.

[bixaHve y pacTeHuii MOXXET MPOMCXOAUTb B KOPHAX M B cTebnsax. Kaxpas knetouka
pacTeHun abinT. B KOpHAX NornoLeHme KUCIopoaa OCyLLECTBAAETCA C MOMOLLBIO KOp-
HEBbIX BOJIOCKOB, a B CTebNifAX — yepes yedyeBuyku. [loaToMy nocne foxas v nocne
MOJIMBa KOMHATHbIX PacTeHU HEOHXOAUMO PbIX/IUTb 3EMJIIO, YTOObI YBENUUYUTD SOCTYM
KMCNopoaa K KOPHSAM.

MUtak, Mbl C BaMM YCTaHOBMJIM, YTO pacTeHUsM HeobXOoauM KUCNOpOoA ANSA AbIXaHus.
Ho B pacteHusx npotekaeT NpoTUBOMNOMIOXKHbIM Npouecc hOTOCUHTE3, B pe3y/bTate Ko-
TOPOro KUC/Iopop, Bblaensetcs. bes kucnopopa xuBeble CyLLecTBa XXWUTb He MOTYT.

NMOMOLLb YYHUTEJIO

3aKkpensieHue 3HaHUM yYaLuxcs

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

YepTbl Nnpouecca MdoTocuHTE3 ObixaHue
1. B kakux kneTkax npoucxo- | B knetkax, copepxawmx xno- | Bo Bcex knetkax pacteHus
aut? poniacTbl
2. KakoM ras nornowaetca? Yrnekvcnbli ras Kucnopog
3. Kakoi ras ebigensetca? Kucnopoa Yrnekucnbiv ras
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YepTtbl Npouecca ®doTocuHTE3 ObixaHue
4. B kakoe Bpems cyToK JOHEM KpyrnocytouHo (4 BHEM U HO-
npoucxonut? Yblo)
5. Yto npouncxogut c opraiun- | Obpasylorcs Okucnstotca (pacnagatorcs)
YEeCKMMM BelllecTBaMmu?
6. JHeprua? Hakannveaetcs Boioensetcs

Bonpocsbil B hpopmate T'KA, BIP

1) BcTtaBbTe nponyLeHHble cnoBa. (Mcnonb3ys AaHHble Tabnuupl)

1. PacTeHus npu gpixaHuu nornowarot
2. PacteHus npv AbixaHWK BblOENSAIOT
3. OpraHuyeckue BeLLecTBa Npy AbiXaHUu

4. PacteHus gpiwiar B

5. Obiwar

2) U3 npuBepeHHbIX HUXKE NPU3HAKOB BbibepuTe NpU3HaKK, XxapakKrepusyolme ¢oTto-

CUHTE3 U [ObiXaHUE.

opraHbl pacTeHus.
6. MNpu boTocuHTe3e KUCcnopoaa

A) lNpouncxoauT Bo BCex KneTkax. (abixaHue)
B) Mpotekaet Tonbko Ha ceeTy. (hoTOCUHTES)
B) MornowaeTcs yrnekucnbii ras v Boigensierca kucnopod. (hotocuHTtes)

I MpowncxopuT B KNeTkax ¢ xnoponnactamu. (poTocuHTes)

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

E) OpraHunuyeckue Bewectea obpasytorcs. ((hoTocuHTES)

BpeMA CYTOK.

6onblue, yem

Nnpun ObiXaHUW.

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

3)BcTaBbTe B TEKCT NPONYLLEHHbIE C/IOBA.

1. B npouecce dotocuHTe3a

CKue BeLLeCTB

2.DoToCHHTES NPOTEKAET TOMBKO
3. B pacteHuun Ha cBeTy npoTteKkaeT npouecc .
4. MdoToCcuHTE3 NPOTEKAET B K/EeTKax, COAEPKALLMX XI0podus, a NpouLecc AbiXaHus

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

me

OopraHn4ecKux BeulecTs, NpuU AbiXaHUKU OpraHn4e-

, d NpoLuecc AblXaHUA .

Ypok Ne 2.

«U3yueHmne paboTbl opraHoB KpoBOOGpaLLEHUA».

(6nonorusa 8 knacc)

Lenb ypoka: 0606wWwmTb 3HaHUA yyawmxcs no Teme «Kpoeb u KkpoeoobpalueHue», uc-
NoNb3ysl 3HaHWA MO PasfIMYHbIM pasgenaMm 6uonorum U U3NKKU; COBEPLUEHCTBOBATb HaBbIKM
KOHTPOJIA U CAMOKOHTPOJIA Y YYaLMXCA.

B conepkanue
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3apauu:

O6paszoBamenibHas: cnocobcTBoBaTL (HOPMUPOBAHUIO Y YYALLMXCA 3HAHUWA MO PA3IUYHbIM
pasgenam 6uonorun u pusmku. YctaHaenmBaTb CBA3b MEXAY OTAENbHbIMA TEMaMK 3TUX Npes-
mMeToB. HayunTbca ncrnonb3oBarth NoslydeHHble 3HaHWA Ha MPaKTUKe.

Pa3zBuBarouwas: npoaomkutb opMUpPOBaTb YMEHUSA CUCTEMATU3UPOBATb U BbIAENATb [MaB-
HOe, CyLeCTBeHHOE, YCTaHaB/IMBaTb NPUYUHHO-C/IEACTBEHHbIE CBA3M, CMOCOOCTBOBATL Pa3Bu-
TUIO BOOOpaXKeHUs, yCTaHaBIMBATb CBSA3b TEOPUU C NPAKTUKOMN.

BocnumamenbHas: cnocobcTBoBatb (hOPMUPOBAHWUIO COYETAHWUA MHAMBUAYASbHbIX, rpyn-
MOBbIX U KOJJIEKTUBHbIX BUIOB AEATENbHOCTH.

O6opynosaHue: undposas naboparopus no dusmonorum (aarumk YCC).

Tun ypokKa: MHTerpMpoBaHHbii. YPOK NO3BOWT yY4aLMMCS NOHATb MPOLLECCHI, MPOUCXOAS-
LLMe B OPraHU3Me YesioBeKa C TOUYKU 3peHUs BUONorumn n usmku.

MnaHupyemble pesynbraTthbl

MemanpedmemHebie pe3ynemamel:

O6yuyeHue yyalmMxca noydarb 3HaHWA, UCMOJb3ys Pas/inyHble BUAbl AEATENbHOCTU U UC-
Mo/b30BaTh 3TU 3HAHMSA A1 NPOBEAEHNA IKCNEPUMEHTa/IbHO-UCCIeA0BaTENbCKMX pabor.

Jlu4HoCmMHbIE pe3ynemamer:

dopmupoBaH1e HaBbIKOB 0byyeHus; npuobpeteHune onbita pabotbl ¢ UKT (no nporpamme
OOMH KOMMbIOTEP, OOMH YYEHUK), a TaKKe nabopartopHbiM obopynoBaHMeEM Mo usnKe U Lnd-
poBoi naboparopuei no 6uonorun; ¢GOpPMUPOBaHME HABLIKOB OCHOB MOAE/IMPOBaHUA MPO-
LLeCCOB.

YHuBepcanbHbie yuyebHoie delicmBus:

dopmMupoBaHME YMEHUI yCTaHaBIMBATb MPUYMHHO-CIEACTBEHHbIE CBA3WU, CTPOUTb Sloruye-
CKOE paccykieHue, yMeHWe CaMOCTOATENIbHO MIaHMPOBaTh NMYTU AOCTUXKEHUA LeNen, yMeHue
pabotatb ¢ coBpeMeHHbiMU UKT obopynoBaHWeM MPUMEHATb MOyYEHHbIE 3HAHUA Ha NPaKTU-
Ke.

®MopmMbl 06yueHunsa: hpoHTasbHble, MHAMBUAYANbHbIE, FPYMNMNOBbIE, UCCNIEA0BATENbCKME.

MeTopapbl: crioBecHble, HarnaaHble, MPAKTUYECKWe, AeAYKTUBHbIE.

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

Yyawmecs genartcsa Ha 4 rpynnbl No pesynbratam npeasapuTesibHOW NPOBEPKU 3HAHUK MO
Temam: «[lgmkeHune KpoBu no cocypam», «OpraHbl KpoBoobpaleHus», «3akoH bepHynnny,
«[laBneHue B xxmpaKocTax u rasax», «Coobuwatouimecs cocyabl», «M3mepenune nasneHuns B >xua-
KOCTAX M B ra3ax», « TennoobmeH».

X004 YPOKA

dT1an ypoka 1. OpraH1M3auUOHHbIN

MNpennonaraemas NpoAosXUTeNnbHoCTb: 1—2 MUH.

MNeparornyeckas oesTenbHOCTb yUUTENS:

npoBepseT roTOBHOCTb K YPOKY, OpraHu3yeT BHUMaHWe Kiacca K paboTe Ha ypoKe, co3aaeT Nnosoxu-
TeNbHbIM 3MOLMOHAIbHBIA HACTPOM Y 0ByYatOLLMXCS.

YuebHas nesaTenbHOCTb 0OyHaKOLWMUXCA:

3MOLMOHAIbHO HAaCTPanBalOTCA Ha MPeACTOsALLYI0 y4ebHYI0 AeATeNbHOCTb.
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JTan ypoka 2. AKTyanusauus U 06o6ueHne sHaHUK

Mpeanonaraemasn Npoao/IKUTENbHOCTL: 6 MUH.

MNeparornueckas neATeNbHOCTb yYUTENSA:

* MPOBOAMT (hpOHTa/IbHYIO Beceay; aKTyanu3mMpyeT MMEIOLLIMECA 3HaHUA, MoMoraeT 0606LLEHMIO 3HAHWI;

* co3paert Ans obyyarowmxcs NpobnemMHyto cuTyauumio; NobyXKAaeT K BbICKa3blBaHUIO NPEAJSIOXKEHUI
o cnocobe 1 cpeacTBax LOCTUXKEHWUSA NMOCTABIEHHOW LENH.

Paboma ¢ mepMuHaMu u NOHAMUSAMU.

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

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

MATHUK CepALYy YKpallaeT ABOP MHCTUTYTa cepaua B Mepmu.

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

AALLME B HUX MOXKHO OOBSACHWUTb HE TOJIbKO C TOYKU 3pEHUS BUOMOTHUU, HO U (DU3MKU U XUMUMK.

lMnotesa.

Jokasarb, 4To npouecchl, NPOUCXOASALLME B OPraHM3Me YesloBeKa, 00YCIOBIEHbl 3aKOHaMU (hU3UKMU.

N paccMmoTpeTb Ha npUMepe CUCTEMbI OpPraHOB KpoBoobpalLeHus.

AKTyanusaumsa ornopHbIX 3HAHUM.

Mcnonb3ays 1abnuubl U pUCYHKM, NOBTOPUT:

1.3 KaKku1x opraHoOB COCTOMT CUCTEMA OPraHOB KPOBOOOpPALLLEHUS» ?

2.HazoBuTe Kamepbl cepaua, Ux CTPoeHUe U YHKLMU.

3.CrpoeHue v yHKUMKM KnanaHoB cepaua.

4.Paborta cepaua.

5.0cobeHHOCTH CTPOEHUSA NonepeyYHO-Mo0CaTon CepAeYHON MblLlLbl. 6.ABTOHOMMUA.

YuebHas pesTenbHOCTb 0OyYatoLMUXCS:

OTBEYAIOT Ha BOMPOChI, BbICKA3bIBAIOT CBOW MPEANONIOKEHUS. NPeLIaraloT U COrMacoBbIBAIOT C Y4u-

Tenem TeMy U Le/b YPOKa; npeanaratoT cnocobbl U CpeacTBa AOCTUKEHWUS LENH.

lMpennonaraembiit OTBET Ha BOMNPOC.

Bo3MoKHO, ecnu Mcrnosib30BaTh pacTBOpbl CONel, 06pa3oBaHHbIX raloreHaMu.

Jtan ypoka 3. lpumeHeHUe 3HaHUI B HOBOW CUTYaALLUU

MNpeanonaraeMas NPoOAO/KUTENBHOCTb: 25 MUH.

Meparoruyeckas neaTeNbHOCTb YUUTENS:

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

@dpoHTanbHas becepa:

1.Kakas accoumauus Bo3HUKaET y Bac, NpU BUAE 3TUX NPeaMeToB C OpraHaMu YesoBeka?

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

3. Kak Bbl iymaeTe, AN Yero Hy>KHbl 3TW u3nyeckue npubopbi?

MNpennonaraemble oTBETLI: ANA U3MEPEHUA LABNEHUS KPOBU, ANA U3MEPEHMA YMC/A COKpPALLLEHUI
cepaua, Ana U3MepeHus nynbca.

[na yero HeobXxo0AMMO U3MEPATb AaBIeHUE KPOBM, MysbC?

Mpeanonaraemblie OTBETbI: U3MEPEHUE AENAIOT AJ151 TOrO YTOObI KOHTPOMPOBAThL PaboTy KpoBEHOC-
HOM CUCTEMDI, A/1A M3yYyeHus eé paborTbi.

B Bawem knacce nocne NpoxoxaeHns MeLOCMOTPOB, aHA/IM3 Pe3y/bTaToB NoKasan, OTK/IOHEHWUS OT
HOPMAaTMBHbIX NoKa3sarenei. Yem MoryT 6biTb Bbl3BaHbl 3TW U3MeHeHUA?

Utak, y Hac ecTb yCNOBHbIE MOAENH, BXOAALLME B KDOBEHOCHYIO CUCTEMY U dhu3ndeckue npubopsl.
WUcnonb3yto 3tv cmanyeckre npubopsl, undposyio nabopatopuio, OLEHUTE CBOE COCTOSIHWME opra-
HM3Ma Yyepes paboTy opraHoB KpoBoobpalueHus Monpobyiite cchopMyMpoOBaTh LieSib HALWLEro ypokKa.
Mpeanonaraemblie OTBETbI: UCCIEfOBaHWE PABOTbl KPOBEHOCHOM CUCTEMbI YENOBEKA.

Ins opraHusauum nocnegytoulei paboTbl Mbl KNacc pasaenunm Ha HECKOIbKO rpynn.
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dT1an ypoka 3. [l[pyMmeHeHUe 3HaHUI B HOBOW CUTyaL UM

3apaHue rpynnbi Ne 1:

Onpepenutb aasneHne v NybC KaXX4Oro YseHa rpynnbl, 3anonHuts tTabnuuy. CpaBHWUTL NosyyeHHble
JaHHble CO 3HaYeHMAMU CpefHecTaTMCTMYecKoro Yenoeeka sospacta 13— 14 net. Caenatb BbiBOA U
OTBETUTb Ha Bonpockl. BbibpaTth aenerarta, KOTOPbLIM AONOXKWUT pe3ynbTatbl paboTbl U CAENaeT BbiBOA,.
3apaHue rpynnbi Ne 2:

Cobpartb 13 NpeasioKeHHbIX NPeaAMETOB MOAE/b KPOBEHOCHOW cUCTeMbl YesioBeka. 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 KUAKOCTU B 3TOM COCY-
Jle MeHblle U HaobopoT)

Hapywwaetcs nu cdmamnyeckuit 3akoH bepHynnun o HepaspbIBHOCTU CTpyu?
3apaHue rpynnbi Ne 3:

HapyuwieHne kpoBoobpalueHWs Mpu HaNOXeHUM KryTa.
3apanue rpynnbi Ne 4:

Bnunanue dusmueckoit Harpysku Ha 4acToTy nynbca W AaBneHus Yenoseka (B NpeasioXKeHHOM rpynne
BbIOMPAIOT TPEHUPOBAHHOMO Y€/I0BEKA U HETPEHUPOBAHHOIO)

Halaure 3aBMCHMOCTb 4acTOTbI My/IbCA OT HArpy3KK YeI0BEKA C MOMOLLbIO LM poBoi naboparopum
W caenaiTe BbIBOA O TOM, KaK 3aBUCUT YacToTa yAapoB cepaua npy yBennyeHnu rusnyeckon Harpys-
KM YesioBeKa.

dtan ypoka 4. KoHTponb ycBoeHus, 06cykaeHue AONYLWEHHbIX OLIMOOK U UX KOPPEKLUUsa

Mpeanonaraemas NPOAOIKUTENBHOCTL: 6 MUH.

Menarormyeckasn AeATeNbHOCTb YYUTENA:

opraHusyeT o06CyKAeHWe pe3ynbTaToB YPOoKa, YTO NPOLECCHI, MPOUCXOAALLME B OpraHW3Me Yenose-
Ka, 00yCnoB/IeHbl 3aKOHaMK (hU3UKMK.

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

MpoBoanT aHanus oueHKU paboTbl rpynnbl.

Bbickaxkute CBOE MHeHUWe, Y4TO NONYYUIOCh, KaK1e BOMPOCH! Bbi3BasIv 3aTPYAHEHUS.

Kakoit BuA fesaTenbHOCTM Bbl BbiOMpaeTe 415 PELIEeHUs 3TUX TPYAHOCTen?

YuebHas nesaTenbHOCTb 0OyHaKOLWMUXCA:

LEenaioT BbIBOAbI

dTtan ypoka 5. UHdopmauma o goomaluHeM 3aaaHUU U pedeKcus

Mpeanonaraemas NPOAOMIKUTENBHOCTb: 6 MUH.

Meparorvyeckas AeATENbHOCTb yUUTENS:

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

BbIAAET aHKEeTY ped/IeKCUM K YPOKY W npeanaraet paccuutarb «MHaMBMayanbHbIM MHOEKC KadecTBa
ypoKa»;

NoABOAMT pehIEKCUBHYIO CTAaTUCTUKY YPOKA MO KOIMYECTBY YHEHUKOB, Y KOTOPbIX MHAEKC KayecTea
BblLLE 3HaYeHus 5;

AEMOHCTPUPYET 3anucb NPobaeMHOro BONpoca 1 Lesim YpoKa, crnpawumsaeT: «Kak Bbl gymaerte, pe-
LeH fiv NpobneMHbIM BONPOC, AOCTUTHYTA X LieNb?».

YuebHas nesaTenbHOCTb 0OyHaKOLWMUXCA:

3a[a10T YTOYHSAIOLLME BOMPOCHI O BbINMOJHEHWU LOMALLHErO 33JaHus;

paccumnTbiBaoT «MHAMBMAYaNbHbIN MHAEKC Ka4ecTBa ypoKay;

onpeaensitoT cTeneHb COOTBETCTBMA NMOCTAB/IEHHOM LE/N U Pe3ybTaToB AEATENbHOCTH; CTEMNeHb CBO-
€ro NPOABWXKEHUS K Lienu;

BbICKa3blBAOT OLLEHOYHbIE CYXXAEHUSI U COOTHOCAT Pe3yJibTarbl CBOEN AEeATENIbHOCTU C LIeNbIo YpOoKa.
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Marepuanbl 4n1A NOATOTOBKU K YPOKY

OpraHu3auMOHHbIX MOMEHT

Utak, cepaue YeTbipéxKamepHOe, COKPaLLAEeTCs PUTMUYHO M MPOTaIKUBAET KPOBb MO COCY-
nam, bnarogaps cepaeyHomn MbllLe.

CerofHs Hal YpOK MOCBALLEH KPOBEHOCHOW cucTeMe yesnoBeka. CerogHsa Mbl JOMKHbI C
BaMu 0606LLMUTb M CUCTEMATU3IUPOBATbL HALLKM 3HAHWSA 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 CPEAHECTAaTUCTUHECKOrO Yeno-
Beka Bo3pacTa 13— 14 net. Coenarb BbiBOA M OTBETUTL Ha Bonpockl. Beibpars aenerara, koto-
Pbli LOMOXWT pe3ynbTarbl paboTbl U cAeNaeT BbiBOA,.

lNpennonaraembit BbIBOA:

[laHHble pe3ynbTaToB M3MepPeHUs NOKA3bIBaIOT, TO YTO KPOBEHOCHbIE CUCTEMbI YYaCTHUKOB
rpynnbl MMeIOT pasHble NapaMeTpbl AaBeHUa U nynbca. Pe3ynbtat cpaBHEHMA C HOPMATUBHbI-
MM NOKa3aHWAMMK A1 JaHHOIo BO3pacTa roBOPAT O TOM, YTO Y OTAE/bHbIX Y1EHOB FPyMnbl OT-
K/IOHEHMSA OaB/IeHUA M Mynbca Bbi3biBaloT TpeBory. Heobxogumo npoussectv 6osnee Tuwiaresb-
HO€e UCCNefoBaHUS B MEAULIMHCKOM YUYPEXXLEeHUMU.

YuTatoT BONpOCHI M JatOT OTBETHI.

B kaxxgom HoyTOyKe maHHOM rpynnbl pa3Mellaercsa nycras tabnvua v OaloTcs LOMNOSHU-
Te/IbHble BOMPOCHI.

3apaHue rpynnbl Ne 2:

Cobpartb 13 npeanoXKeHHbIX NPeaMeToB MoAeslb KPOBEHOCHOM cucTeMbl Yenoeeka. Ob6bsc-
HWTb, MOYEMY B Kanuinsipax KPOBb TEYET C MEHbLUENW CKOPOCTbIO, YeM B KPYMHbIX COCYAax.
(aopre, BeHax, apTepusx). o 3akoHy BepHynnv o HepaspbIBHOCTU CTPYM.

(Bo ckosnibko pa3 ceveHue cocyaa 6osible BO CTOSIbKO pa3 CKOPOCTb TEYEHUS XKUAKOCTH B
3TOM cocyfe MeHblue M Haoboport). Hapywaerca nu ¢pusmueckui 3akoH bepHynnu o Hepas-
PbIBHOCTU CTPYM.

[na ob6bsAcCHeHUsA OBWXEHUS KPOBWM B COCydaxX MO3HAKOMMMCA C 3aKoHoMm bepHynnu. OH
eLé Ha3blBaeTCA 3aKOHOM HENpPepPbIBHOM CTPYyH.

")

"SI' ....... 7

V=V V=08t - V=0p Bt 0r 5150050 2= 051y
Puc. 15. CtpoeHue cocyaa (nnowanb ceyeHns cocyaa, CKOpOCTb ABUKEHUS KPOBU
B cocyne)
Yepes pasHble ceyeHuss TpyObl 3a OAHO M TO Xe BpeMs MPOXOAAT OAMHAKOBble 0ObeMbl

KNOKOCTHU. OTCIO,EI,a nony4yaeTcs, 4To Tam, rge ce4yeHue pr6bl 60ﬂbLLle, CKOPOCTb Te4eHUA Xna-
KOCTU M€eHbLUEe U HaO60pOT, TaM, rae ceyeHue pr6bl MéHbLle, TO TaM CKOPOCTb TEYEHUA XXUL-
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BUOJIOIUA

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

BOANT XKNUOKOCTb Ha CTEHKU COCyAa.

Paccmortpute Tabnuuy.

won | oo | M | Common | R
1 Aoprta 20 50 50—150
2 ApTtepun 5—10 20—50 80—20
3 ApTepuornbl 0,1—0,5 1—20 50—20
4 Kanunnsapel 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
JMameTpa Ccocyfa CKOpOCTb KPOBM, ABWXKYLLENCS NO HUM yMeHbluaeTcs. [poTtuBopeyar v aTu
AaHHble 3akoHy bepHynnu o Hepa3spbiBHOCTH CTpyu. [Ins npaBUnbHOro BbiIBOAA MOCMOTPUTE Ha
MOAE/Ib KPOBEHOCHOM CUCTEMBI YeNIOBEKa.

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

I'Ipe,u,nonaraeMble OTBETbI: 3aKOH He HapylwlaeTCA TakK KakK AnAa OTBeTa Ha 3TOT BOMNpOC

HeobX0AMMO MOMHUTb, YTO 06LLas NoLWaAb CeYeHUs BCEX KanuaisapoB HAMHOro Gosbliue Yem
NAoWanb CeYEHUS aOPTbl, BEHbI MW apTEPUM, MOITOMY CKOPOCTb KPOBU B Kanuaisipax MeHbLLe.
3apaHue rpynnbi Ne 3:

HapyleHune kpoBoobpaLLeHUsa Npu HANOXEHUH XKryTa.
O6opynoBaHue 1 MaTepuanbi:

* MOPTaTMBHbIN KOMMbIOTEP;

* [aTyuK Temneparypsl;

* MPOYHasA HUTb UKW TOHKUK WHYP AarMHOM okono 40—60 cm.

8.

OnbiT:
MpucTynaiTe K BbINONHEHUIO ONbITa
HauvHaite pervctpaumio ganHHbix. Ona atoro Haxmute kHonky «CTAPT» Ha naHenu
MHCTPYMEHTOB.
3anucbiBanTe paHHble He meHee 30 c.
He npekpaluas 3anucu aaHHbiX, 6bICTPO M 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 YYBCTBUTEIbHOCTH) He Bonee
7—10 MUHYT.
He npekpawas 3anucu 6bICTPO CHUMUTE HUTKY.
Hoxantecb ctabunusaumy nokasaHWM AaTiMKka U OCTAHOBUTE PErUCTPALMIO HaXKaB
kHonky «CTOI».
CoxpaHuTe nonyyeHHble AaHHble Haxkae KHoNKy « COXPAHUTb».

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

1.

2.
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OTtmeTbTe Ha rpaduKe MOMEHTbI HANIOKEHWUS U CHATUA NEPETAXKKU:
CaenaiTte BbIBOA O B/IMSIHUKM CKOPOCTU ABWMXXEHMS KPOBM MO COCyAaM W TensocHabxe-
HWS OTAEsIbHbIX YacTen Tena, B KOTOPbIX NPOTeKaeT KpoBb.
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3apaHue rpynnbi Ne 4:

Bnusaxve dumanuyeckoi Harpysku Ha 4actoTy nynbca U AABNEHUA YenoBeka (B NpeanioxeH-
HOM rpynne BbIGMPaIOT TPEHUPOBAHHOMO Ye/IOBEKA U HETPEHUPOBAHHOIO).

Hahpute 3aBMCMMOCTb 4acToOTbl My/ibCa OT HArpy3KW YenoBeKa C MOMOLLbO LU poBon na-
6opatopuu M caenante BbiBOA O TOM, KaK 3aBMCWT 4acToTa yAapoB cepaua npy yBeandyeHuu
(hmanyeckomn Harpysku yenoseka.

Uncmpykuus 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 3anuiunTte B Ta-

6uuy.

4. Cpenawte 10 npucenaH1i 1 nokasaHus 3anuiumnte B Tabnuuy.
5. Cgpenaiite 20 npuceaaHuii v NokasaHusa 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 (hU3NYEeCKOoM
Harpy3ku. MocTapaiTecb 0ObACHWUTL TaKylo 3aBucMMocTb. OTYET nMpeacTaBuTenen rpynn no
npogenaHHomn pabore. B KoHue ypoka MUHK-TECT (Mo Bbibopy yunTens)

NMOMOLLDb YYUTENIO

Bonpocsbi B popmare BIP, THA

1.PaccmotpuTe xapaktep ABMXKEHUS cepaua M noabepuTe nNpaBubHOE C/IOBO XapaKTe-
pu3yloLLiee 3TO ABUXKeHUE?

A) KoHBynbcus; B) putmuuHocTh;  B) 6ecnopsagoyHocTb

2. C noMmoLubto KaKoro hM3n4ecKoro 3akoHa MOXXHO 0ObACHUTb 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 taxectn

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

A) kanunnapbl; B) BeHbl;  B) aptepuun; ) BeHynbl

5.B kakoMm Kpyre KpoBoOOpaLLEeHWS MPOUCXOAMT HACbILLEHWE KPOBU KUCTIOPOAOM?

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

Ypok Ne 3. «Ponb KoxXu B TepMoperynsauum opraHusma»

(6uonorus 8 knacc)
Llenb ypoka:
CdhopmurpoBaTtb y yyalmxcs 3HaHUA O (YHKLMAX KOXKM, CBA3AHHbIX C PerynsiumMen nocTosH-
CTBA BHYTPEHHEW cpefibl OpraHu3mMa, UCNosb3ya A/A 3TOro 3HaHWsA BUONOrMKU U PU3MKKM, NOo-
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TpebHoCTb Hepeub CBOE 340pOBbeE, MPUBEYb BHUMaHWe pebéHka K cebe, K cobCTBEHHOMY
CTPOEHMIO Yepes OMbIT, MPUATH K HAyYHbIM 3HAHWUAM, MPUBECTM K MOHWMaHUIO cebs Kak NnyHO-
CTH.

3apauu:

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

PazBuBarouwue: passmearb yMeHWe AenaTtb BbIBOAbl M3 Pe3y/bTaToB NpaKkTUYecKon paborTbi;
yCTaHaBNMBaTb B3aUMOCBA3b Mexay (pu3nMyeckon paboTon M TepmoperynsauuMend opraHusma
aHa/fM3upoBaTh M CpaBHMBATb MHGOpMauuio, 0600LWaTh U yCTaHaBAWBaTb MPUYUMHHO- Cheq-
CTBEHHble CBA3M.

BocnumamesnbHeie: NPOAOIKUTL TMIMEHUYECKOe BOCMUTAHME ydyawmxcs, popMupoBaHue
6Gepe’KHOro OTHOLLEHMS K CBOEMY 300POBbIO; Pa3BMBaTbh KOMMYHUKATMBHbIE CMOCOBHOCTH.

O6opynoBaHue:

1. NopTaTUBHbLIN KOMMbIOTEP WK NAHLLET C MPOrpaMMHbIM obecneyeHrem

2. uMcpoBoK AaTYMK TeMMNepaTypsbl

3. undcpoBOM JATYMK BIAXKHOCTH

4. Toncrasa HUTb

5. nnacTMKoBbIN NakeT

6. pesvHoBOE KOMbLO

1.

cnavabl B npe3eHTaLuu.

X004 YPOKA

Jtan ypoka 1. OpraHu3zauuoHHbIN

MNpeanonaraeMas NPOAOCKUTENLHOCTL: 1—2 MUH.

MNeparornyeckas nesTeNbHOCTb YUUTENS:

MpoBepsAET roTOBHOCTb K YPOKY, OpraHU3yeT BHUMaHWE Kiacca K paboTe Ha ypoKe, CO3AaeT MosoXu-
TeNbHbIM 3MOLMOHASIbHbIM HACTPOM Y 0BYyYaOLLMXCS.

YuebHas nesaTenbHOCTb 0OyHaloLWMUXCA:

3MOLMOHASIbHO HACTPanBaloTCs Ha NPeACTOsALLYIO0 y4ebHYo AeATeNbHOCTb.

JTan ypoka 2. AKtyanusauua u 06o06ueHne sHaHUI

MNpennonaraemas npogomkutenbHocTtb: 10 MUH.

MNeparoruyeckas neATeNbHOCTb YUUTENS:

MNpepnaraet yyalwmmcsa NpocnyLaTs CEPUIO CY>KAEHUN U HA UX OCHOBE OMNpenennTb TeMy ypoka U
uenb ypoka. Ha niobom stane BbicKasbiBaHWs Cy>KAEHWIM MOXHO O3BY4YUTb OTBET.

OuyeHb YacTo B MOSTIOAEXKHBIX raseTax M )ypHanax nybaukyloT nMcbMa yutatesier, nocyLanTe oTpbi-
BOK M3 TaKOro «nucbMax. EcTb v B HEM Bronorvyeckue owmnbKU M HeTouHOCTU? B YéM oHm 3aknio-
yatotca?

«HakoHeL-To Havanacb fonroxpaHHas nopa — KaHWKybi!

MbI ¢ noapyrov NPOCHYNUCH B MOMAEHb M cpa3y nobexxanu Ha nasx. Ckopee B Boay! Hakynaswmcb
BLOBOJIb 10 U3HEMOXXEHUSA, PACTAHYIMCb HA MECOYKe M TpU Yaca 3aropanu. S yunna Ha ypoke 6uo-
JIOTWU, YTO yNbTpachroNeToBbIe JyYH YBEIMYMBAIOT POrOBOM CJIOM KOXM, B KNIETKaxX ee NocTeneHHO
HaKanJMBaeTcs NMUrMeHT, NPUAAIOLLMI el KOPUYHEBBIN LBET — 3arap. 3To KpacoTa U 340pOBbeE».
YuebHas pesTenbHOCTb 0OyYatoLmMXCA:

BbICKa3bIBAIOT CBOMU MPEATIONIOXKEHUSA; COMMAcoBbLIBAIOT C YYUTENIEM TEMY U LieNb YPOKa; NpeasiaratoTt
CNocobbl U CPefCTBa AOCTUXXEHUS LieNN.
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dtan ypoka 3. O6bsacHeHue HoBoro matepuana. lNpumeHeHue 3HaHUI B HOBOW CUTyaL UM

Mpennonaraemas npogoKUTENbHOCTL: 17 MUH

MNeparorvyeckas neATeNbHOCTb YYUTENS:

O6bsACHAET yyaluMMca HOBbIM MaTepuas C AeMOHCTPALUen MOCMOTPUTE Ha Clang 1 onpeaenuTe, Ha
KaKue ABe rpynnbl MOXHO Pa3fefiuTb M300pakeHHbIX 34eCh KMBOTHbIX. Kakon npu3HaK nexur B
OCHOBe JefieHWs Ha rpynnbi?

(cnang )

K Kakol 13 3TUX rpynn OTHOCUTCA YesloBeK?

Kakoe cBoWCTBO OpraHM3Ma Ha3blBalOT TEMIOKPOBHOCTbLIO?

(TennoKkpoOBHOCTb — CBOWCTBO OpraHn3Ma NOAAEPKMBATb TEMMEPATYPY TeNa Ha onpeneneHHOM
ypoBHe.) (cnang )

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

«NcTopua «3o0notoro manbumkas. (cnang )

MoskeTe 1 Bbl MHE OTBETUTb M Ha3BaTb OCHOBHbIE NMPUYMHbBI TMOENU ManbYnKka?

(yyawwmecsa popMynmpytoT OTBET U FOBOPAT, YTO 3TOT Masib4MK yMep OT nepeoxnaxneHus. boina Ha-
pylleHa hyHKUMUA TepMOperynsaumnu.)

YuebHas nesaTenbHOCTb 0OyHaloWMUXCA:

CerogHs Mbl C BAMW MOrOBOPUM O TepMOpPErynsauun. 3anunte TeMy ypoka « TepmMoperynsuus opra-
HM3Ma» (cnang )

C TOuYKM 3peHuns (U3NKK YEeSIOBEK BCEMO /WLLb PU3MYECKOE TESIO U C HUM, Ka3anoch Obl, LOMKHbI
MPOMUCXOAMTb NPOLLECCHI, TAKME Ke KaK C NtobbiMK hM3nyeckumun Teniamu. Temneparypa Tefia yenose-
ka 36,6 ‘C, a B knacce — 24°C. YenoBek AoMmKeH 0TAaBaTh YaCTb BHYTPEHHEW SHEPrum OKpyxatoLLie-
My BO3AyXy, NOKa TeMriepatypa He cTaHeT oauMHakoBou. Ho pasee 3710 Tak?

Y10 HOBOrO Mbl LO/MKHBI Y3HaTb No 3Tok Teme? [laBaiTe chopMynupyeM Lenu Hawero ypoka (yda-
wuecs hopMySIMPYIOT LeNU, a YuuTeNb UX KOHKpeTuaupyeT) (cnang) O6bacHuTb, noyemy Temnepa-
Typa Hallero Tefla OcTaeTcs NOCTOSAHHOM.

Y106bl OTBETUTL Ha 3TOT BOMNPOC Mbl AO/HKHbI BCMOMHWTb CTPOEHWE KOXWU. (crnaing, )

MNpoeeaeHne 4eMOHCTPALMOHHBIX OMbITOB.

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

MNpennonaraemas npoposxutensHocts: 10 MUH.

MNeparornyeckas oesaTenbHOCTb yUUTENS:

opraHusyeT o6CyXKaeH1e 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, MOSyYEHHbIMU APYIMMU YHEHWKAMMU; MPU HEOO-
XOAUMOCTM KOPPEKTUPYIOT BbIBOAbI M YPABHEHWUA XMMUYECKUX PeaKLM.

Bonpocbl ana obcykaeHus B knacce:

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

2. MoueMy npu NoMeLLEHUM PYKU B NaKeT HabnogaeTcs noebieHWEe BAAXXHOCTH?

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

4. Kakoe 3HayeHWe onsa opraHvMamMa MmeeT (hyHKLMA NoTooTaeNleHnA?

5. NMouemy neTHss onexaa 0bblYHO AeNaeTca U3 HaTypasibHbIX, a HE CUHTETUYECKUX TKaHen?
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dtan ypoka 5. UHdopmauus o pomawHeM 3apaHum u pecdneKkcus

MNpeanonaraeMas NPOAOCKUTENBHOCTL: 6—7 MUH.

Meparoruyeckas neaTeNbHOCTb YUUTENS:

MHMOPMUPYET O fOMALLHEM 33aHWU, 0AET KOMMEHTAPWUI MO €ro BbINOIHEHWIO;

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

NoaBoanT pedIeKCUBHYIO CTaTUCTUKY YPOKA MO KOJIMYECTBY YHEHUKOB, Y KOTOPbIX MHAEKC KadecTea
BblLLE 3HA4YeHUA 5;

LEeMOHCTPUPYET 3anuch LeNu ypoKa, cnpalwumneaeT: «Kak Bbl gymaete gocturHyTta nu uens?s. Ecam
npobnema He pelleHa v LeNb He AOCTUrHYTa, npeanaraeT ob6bACHeHWe, U NpegnaraeT B AOMO/HEHUE
K LOMaLLHEMY 3alaHuIo NOAYMaTb Hag NMPUYMHAMM 3TOrO.

A Tenepb aasaiTte nonpobyem cchopMynMpoBaTb OCHOBHbIE BbIBOAbI MO AaHHOMY YPOKY.

Koska — rnaBHbIi opraH TepMoperynsauuu.

B 3aBMcHMOCTH OT XapaKTtepa peanunsaunm TEPMOPEryNIATOPHbIX MEXaHU3MOB pa3/inyatoT Tenso-
KPOBHbIX M XOJIOAHOKPOBHbIX }KUBOTHbIX.

Tepmoperynsauusa— 3To NPOLEeCcC ypaBHOBELLUMBAHWSA TeNI006pasoBaHMs 1 TEMNIOOTAAYM B COOTBET-
CTBWM C YC/IOBMSAAMU BHELLHEW U BHYTPEHHEN Cpefbl.

HapyLlueHune npoueccoe TepMoperynsaumnm MOXeT NPUBECTM K MePerpeBaHuio UK NepeoxiarkaeHuio
opraHuama. (cnang )

YyebHas geAteNibHOCTb 0OyyaoLWmnxcs:

3aJal0T YTOYHAOLLME BOMPOCHI O BbINOJHEHWW JOMALLHEro 3afaHus;

paccuuTbiBaloT «MHOMBUAYabHbIM MHOEKC Ka4yecTBa ypoKay;

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

BbICKA3bIBaOT OLEHOYHbIE CYXKAEHUS U COOTHOCAT pe3y/bTaTbhl CBOEM AeATENbHOCTHM C LEenblo YpoKa.

Marepuanbl ons NOArOTOBKU K YPOKY

Uctopusa «3onotoro manbumka»

Bez manoro natb BekoB Hasag, B nocnegHue gHU 1496 r., B pOCKOLLIHOM 3aMKe MUJTAHCKOro
repuora Mopo rotoeBunmch K HOBOrogHeMy npasaHuky. fepuor cobupasncs nokasarb CBOMM ro-
CTAM TaKue 4YydecHble MpeacTaBiieHus, Kakux ewé He supbiean ceet. Ewé 6bi! Yctpoicteom
npasgHMKa PYKOBOAWN BENIMKUM XYLOXHWK U HUKEM He NpeB3oMAeHHbIM MexaHuK JleoHapao
fa BuHun. OH 3agyman BOCCNaBuTb 30/10TOM BEK MUPA, KOTOPbIM HACTYMUA NOC/e MHOTUX NeT
YKeNe3HOro Beka OnyCTOLMTE/IbHbIX BOMH.

[nsa nzobpaxkeHus enesHoro Beka KysHeupl nog HabnogeHuem JleoHapao aa Bunum cae-
nanv orpoMHyto bUrypy fiexkallero pbilaps, 3aKoBaHHOIO B nartbl. A 30/10TOM BEK AOIKEH Obln
M306parkaTb rosiblit MasibuymK, C HOr A0 rosIoBbl MOKPbITLIA 30/10TOM Kpackom. ITo 6bin cbiH bea-
Horo nekaps. OTel, 3a AeHbrM NPefoCTaBus €ro ANs yBeceneHus repuora.

B pasrap npasaHW4YHOro Becesnbs B 3a/7 BBE3/IM NOBEP)KeHHOro poiuaps. U3 ero ypesa Bbi-
LN « 30/10TON Manb4YyuK» C KPbUIbSIMU U TABPOBOM BETBbIO B pyKe. McrnyraHHO OH cMoTpen Ha
OKpY’KaloLMx, NPOMU3HOCA 3aydeHHoe npuBeTcTBue repuory. [pa3gHuk He yganocb AoBecTu
[0 KOHLA, NOTOMY 4TO BHe3anHo 3abonena »keHa repuora. loctn pasvexanuco. MNoracnu orxu.
O manbuuke, KOHeuyHo, 3abbinu. OH ocTancs oaWH, B OFPOMHOM XOJIOAHOM MONYTEMHOM 3ase.
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 JOMON U TPU AHA yXarkusan
3a HUM, NbiTascb cnactu. Ho Ha yeTBEPTbIM AeHb Manbumk ymep. [pownu Beka. Uctopus «30-
NOTOro MasibyMKa», CBA3aHHasA C UMEHEM BEJIMKOrO XYAOXHWKa, He 6bina 3abbita. A npuymHa
ero rubenun nonroe Bpems octaBasacb HEMOHATHOW W Bbi3blBasia pasHble TO/IKOBAHUA.
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AemoHcmpayuoHHbIe onbimbl

«Hapywerue kpoBoobpaweHUs NPuU HANOKEHUU XKayma»
Llene pabomer: iccnepnoeatb TepMOPEryNATOPHYIO (PYHKLMIO KPOBU M AOKa3aTb Heratue-
HOe B/IMSIHWE NEPETAXKKM Ha TKaHW M OpraHbl, MOCTPOUTbL rpacmK 3aBUCMMOCTM Temnepatypbl
KO>KHbIX NMOKPOBOB OT NPOAO/IKUTENBHOCTU HANTOXKEHUSA MEPETKKU.

™ Davaw

NOVA {\) TEMNORATYDE
e X

Puc. 16. Cxema 3KcnepuMeHTanbHOM yCTaHOBKU. HanoxeHune nepeTskku

O6opydoBanue u mamepuanei:

1. MNopTaTMBHbIM KOMNbIOTEP

2. [latunk Temneparypbl

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

ModzaomoBka 3xkcnepumeHma:

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

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

3. B nporpamme yctaHoBUTE napameTpbl U3MePeHWI, OTKPbIB OKHO HACTPOEK NpW NOMOLLM
KHOMKKU «HacTpownka».

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

lpoBedeHue 3kcnepumenma

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

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

3. 3anucbiBanTe gaHHble He meHee 30 c.

4. He npekpaluas 3anvcu faHHbix, 6bICTpo U Tyro obMoTaiTe ABa nanbua (Kaxablii oTaesb-
Ho!) HUTKOM.

5. MpogosmkainTe 3anmcb, OTMeYas BHELIHWE MPU3HAKKM 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 rnokasaHuM [aTinMka M OCTAHOBMUTE PErucTpaumio, Hakas
KHomnKy «Cron» Ha naHenn MHCTPYMEHTOB.

8. CoxpaHuTe nonyyeHHble pe3ynbTatbl, HaXkaB KHOMKY «CoxpaHuTb»

AHanus pezynemamo8 3kcnepumenma

1. PaccmotpuTe rpaduk 1 cpaBHUTE TemMnepatypy B Hayasne onbiTa C MUHUMaslbHOM TeMmne-
paTypou, NoNy4eHHOMN B XO4Ee U3MEPEHU, U C TEMMNepPaTypow 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 cHabeHa KpoBeHOCHbIMKU cocyaamu. MHorve Kanunnspbl 06-
pa3ytoT NeTiM U aHacTaMo3bl, MO3BOJIAIOLLME MEHATb KOJIMYECTBO KPOBM, NpOTEKAatoLMe Yepes
KO>KHble Kanunnapsl. [pu cy>keHnUn 3TUX cocynoB yMeHbluaeTca Teniootaada. Npu nx pacwum-
peHuU BblaeneHue Tenna ysenudveaetcs. Kpome toro kpoeb B 60/bLIOM KONMYECTBE npoTe-
KaeT yepes NnoToBble »Kenesbl. (cnang )

«Boi0enumensHas u mepmopeaynsimopHas pYHKUUS KOXU»

Lleno pabomoi: viccnenoeartb TEPMOPErYNATOPHYIO U BbIAENUTENbHYIO (DYHKLMIO KOXM, Bbi-
ABUTb 3aBUCUMOCTb MHTEHCMBHOCTU MNOTOOTAENEHUS OT TEMMNEPATYPbI OKPYXKaloLLLEen cpebl.

. E e Aarann
= TOMASLETY D

Puc. 17. Cxema 3KCnepuUMeHTasIbHOM YCTAHOBKU TEPMOPETYIALMU KOXKM

O6opydoBanue u mamepuanei:

1. MK (nepcoHanbHbIM KOMMbloTEP)

2. [atunk TeMnepatypbl , AATYUK BIAKHOCTU

3. Pe3nHoBoe KonbLo

4. [epMeTUYHbIM NPO3paYHbIM NNACTUKOBbIA NaKeT

5. HactonbHas namna

Mod20moBka 3kcnepumeHnma

1. Cobepute ycTaHOBKY OMbiTa Mo NPUBELEHHOMN CXEME.
2. NopncoeanHute patumkm K MK.

3. Bkntouute 1 3anyctute nporpammy Ha [K.

4. B nporpamme ycTtaHOBUTE NapaMeTpbl U3MEPEHUH.

lMpoBedeHue 3kcnepumenma

1. HauuHaite peructpaumio paHHbix. [ns atoro Haxkmute kHonky «CrapT» Ha naHenu
MHCTpyMeHTOB. MNokasaHus fgatuMkos 6yayT oTobpakaTbCcs 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 «Cron» 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 peructpaumio gaHHbix. [na 3toro HaxkmuTe KHonKy «CrapT» Ha naHenu
MHCTpyMeHTOB. MNokasaHua gatuMkos 6yayT oTobpaxkarbCcs Ha 3KpaHe B BuAe rpaduka.

9. HapeHbTe nakeT c fgaTyMKaMu Ha KMCTb PYKM M 3aKpenuTe ero B 06i1acTi 3anactbs € no-
MOLLbIO PE3UHOBOrO KOJbLa MK LWHYpKa. BkntounTe namny v nogeuHbTe e€ K nakety. Bepute
3anuchb JaHHbIX B Te4eHWe 5S—6 MUHYT.

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

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

AHanus pezynemamo8 3kcnepumenma

1. OTtkpoiTe thain nepsoro akcnepumeHTa. CpaBHUTE TemMnepaTypy U BNaXKHOCTb B Ha4asne
U B KOHLLe OonbITa.

2. OtkpotiTe ¢hain BToporo 3kcnepumeHta. CpaBHUTE TeMnepaTtypy U BAXKHOCTb 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 HaYase U B KOHLE OnbiTa.
3aduKcupyiiTe BpEMEHHOM NEPUOA, B XOA4Ee KOTOPOrO MPOM30LLIN MaKCUMasibHble U3MEHEHUS.

Bonpocei:

1. MoyeMy noBsbiwaeTca TeMnepartypa B nakeTe B Xxofe aKcnepmumeHTa?

2. [MoyeMy noBbIWAETCS BAAXKHOCTb B Nakete?

3. MoyeMy BO BTOPOM OrMbiTe BAAXKHOCTb YBENUYMAACh BbicTpee u gocturia 6onee BbICOKO-
ro 3HayeHus, 4eM B NepBOM onbiTe?

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 4Yac? Cronbko,
YTO XBaTUT, YTOOLI BCKMNATUTL 1 N neasHomn sBoabl. M ecnu 6bl TeNo BMECTO KOXM Obiio
MOKPbLITO HEMPOHULAEMbIM A8 Tenna yTIApoM, TO yXKe Yepes Yac Temneparypa tena
nogHsanacb 6bl npuMepHo Ha 1,5 rpaayca, a 4acos Yepes COPOK AOCTHIIA Bbl TOUKU Ku-
nexus 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, UMeioT B
BUAY Temneparypy BHYTPeHHUX obnacten Tena, T. €. TKaHeK, nexawmx rybxe 2,5 cm
noA NOBEPXHOCTbIO KOXMK. Y yenoBeka TeMneparypa NoBePXHOCTU KOXXW Heo4MHaKoBa
Ha pa3nuuHbix yyactkax. Camas HM3Kas Temneparypa y Koxu Kuctei u cton (28,5°C), a
camas BblcoKas B obnactv wen. BHyTpu neyexu, roe npoTeKaloT OKUC/UTENbHbIE MPO-
Leccol, Temneparypa gocturaet 39 °C.

Y 3p0poBoro yenoseka oHa obbiuHO pasHa 36,5—37°C. E€ nosbiwenue sbiwe 43° C u
nageHune Hxe 25 °C cmepTenbHbl. Takoe NOCTOAHCTBO TeMrepaTypbl Tena noaaepxuea-
€TCA MOYTU WUCKIIOUYUTENIbHO NyTEM PEerynsuuM OoThauu Tenna yepes Koxy. Beap oHa
HernocpeacTBEHHO KOHTAKTUPYET C BHELLHEN CpefoW, CliefoBaTe/ibHO, PErMCTPUPYET Ha
BCE U3MEHEHUA TeMnepaTypbl.

CoBOKYMHOCTb (hM3MOMOrMYECKUX peakumii opraHMsma, obecnedmBaloLmMx NOCTOAHCTBO
TemMneparypbl Tefla Ha3blBaeTCA TepMOperynsumen.
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B kakom cnyyae B opraHusme BbipabarbiBaercs Tenno? (MPUMEM MUK, MbilLeYHas
paborta)

Kakve ucTouHWKM Tenna umeloTcs B opraHusMme 4yesnoBeka? ([MutatenbHble BelecTa
(6enku, *upbl, yrnesoapl), KOTOpble NPU pacluenseHMn (ruaponuse c ydactmem dep-
MEHTOB — BMONOrMYECKUX KaTaM3aTopoB) BbAENSAIOT TeM/o (NpoTeKaroT 3K30TepMuye-
CKME peakLuu), KpOMe TOro, eCTb aKTUBHbIE TKAHW — MeYeHb, MbILLLbI.)

BAXHO

TeopeTuyeckoe noscHeHUe

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

MNoTepsa Tenna yepes KOXKy NyTEM pacCeEMBaHUS;

MyTeM KOHBEKLMM;

lyTem TennonpoBoaHOCTH.

Bce oHM 3aBMCAT OT KONMYECTBA NPOTEKAIOLLLEN YEPE3 KOXKY KPOBM.

MNouyeMy noHMKaeTcs TeMneparypa U30MPOBAHHbIX NEPETAXKKOM NasbLeB?

MoueMy nocrie BOCCTAaHOB/IEHWUSA HOPMaJIbHOrO KPOBOCHAOXeHMs TeMnepartypa nasbles
HECKOJIbKO BO3pacTaeT No CPaBHEHUIO C HavyaibHOM?

Koska uenoeeka ob6unbHO cHabkeHa KpOBEHOCHbIMM cocyaamu. MHorve kanunnsapbl 06-
pasyioT NeT/iM U aHaCcTamMOo3bl, NO3BO/IAOLME MEHATb KOJIMYECTBO KPOBU, NpOoTeKatoLwue
yepes KOXHble Kanunnsapbl. [pu Cy>KeHWMM 3TUX COCYAOB yMeHblUAeTCs Tennootaada.
Mpu Mx pacwmpeHuu BoigeneHue Tenna ysenuumeaercs. Kpome 1oro Kposb B 60s1bLLIOM
KOMIMYeCcTBe NpOTEKaeT Yepes NoToBbIe XKesesbl.

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 Cyxou
Kamepe npu Temneparype +126° C 6e3 nocneacteuit ana 300posba. B To e BpeMs Kycok ms-
ca, B3ATbI B KaMepy, OKa3a/iCA CBapeHHbIM, a XOoNoAHasA BOAA, UCNAPEeHUI0 KOTOPOK npensT-
CTBOBAJ C/IOM Macna, Harpenach A0 KUMNeHus.

MNpu ucnapeHun Tenno TepseTcs C NOBEPXHOCTU Tenla B MpoLecce NnpeBpalieHus BOAbl B
BoasHoM nap. Ha ucnapexuve 1r Boabl 3atpaumsaetca 2, 45k tenna. Tennootaaya nytem uc-
NnapeHus noTa NPOUCXOAMT HEMPEPbLIBHO B BUAE HE3AMETHOM A1 HAC UCMapUHbI.

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

Y uenoeeka NOTOOTAENEHWE HAYMHAETCA Torga, Korga Temrepartypa NOAHUMAEeTCA Bbllle
36,7°C. Mpu HopManbHbIX ycnosuax B cyTku eblaensetca 900 Mn, HO NPY OYeHb CUBHOM Xape
M LOCTATOYHOM CHabXXeHWWU BOLOM M COMAMM 3Ta Be/IMYMHA MOXKET gocturarb 125.

2. MoyeMy Ha BoIbHOE MECTO W/IM paHy Mbl HaK/aAblBaeM X/IONKOBbIM OUHT UK BaTy, HO He
NOBA3KY U3 CUHTETUKKU? [ToueMy npu BbICOKOM TemnepaType B HaTypasbHOW ofexae ferdye apl-
warb? MoyeMy B MOPO3HYIO MOroay Mbl BbIXOAWM HA Y/IMLY B LUEPCTAHOM CBUTEpPE U HaTypasib-
HoM wy6be 1 BaneHkax?

3akpenneHue uzy4yeHHO20 Mamepuana:

PelueHue 3apauv:

1. [leMcTBME anKorons Ha opraH13Mm Bbi3blBaeT pacluMpeHne cocynoB. Kakol yenoeek Tpes-
BbIM WU/IW NbAHbIN, ObICTpee 3aMEép3HeT Ha Mopo3e?
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2. Horu B TecHow 06yBM 3MMOI 3aMep3aloT, a JIETOM CUiIbHO Harpesatotcsi. O6bscHUTe no-
yemy?

3. NoyeMmy BpeaHO Tyro 3atArMBaTbCsi PEMHEM U HOCUTb TECHYIO 00YyBb?

4. YenoBek B yMepeHHOM KnuMaTe HOCUT ofiexay COOTBeTCTBEHHO noroae. OaHako xutenu
CpenHelt A3uu B camyio XKapKyto Norofy XoAAT B TEM/bIX BaTHbIX xanarax. [lante obbscHeHWe
3TOMY SIBNIEHMIO.

NMOMOLLDb YYUTENIO

3apanusa B popmate N'MA, BIP

1.YcTaHOBHTE COOTBETCTBME MEXAY MPU3IHAKOM W C/IOEM KOXKM, AJI KOTOPOro OH Xapak-
TepeH. [lna 3TOro K KakaoMmy 3/ieMeHTy nepeoro cronbua nogbepute nosuumio U3 BTO-
poro cton6bua. Bnuwwure B Tabnnuy umdpbl BbIOpaHHbIX OTBETOB.

NMPU3HAK CJIOU KOXHU
A) pacnonoxeHbl peLenTopbl 1) anupepmuc
B) pacnonoxeHbl casnbHble U MOTOBbIE >Kenesbl 2) nepmMa

B) npu ynetpacdmonetosom obnyyeHnm B KneT-
Kax CUHTE3NpYyeTCs MeNlaHWH

F) KNEeTKN NOCTOAHHO CNyLIMBaOTCA U 06HOB-
nAanTcAa

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

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

2.KaKyto hyHKLMIO BbINOSIHAET MUIrMEHT MeNaHWH, 0OpasyoLMIACS B KOXe YyenoBeka?
1) yKpennset KneTku Koxu

2) 3aWMLLAET OPraHW3M OT YbTPahMOIETOBOIO U3/Ty4eHUS

3) cnocobcTByeT COXpaHEHUIO Tenia OpraHM3MoM

4) cnyXXvT pe3epBHbIM NUTaTE/IbHbIM BELLECTBOM [/ KNIETOK KOXM

Orser: 2.

3. Kakyto yHKLMIO BbINOSHSAET CTPYKTYpa KOXKM, 0603HauYeHHas Ha pucyHKe nog, byk-
Bou A?

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

2) NpMBAET NPOYHOCTb KOXKE

3) ebigensaeT not

4) BoCnpUHUMAET BHELLHWE pa3gparkuTenu

OrtBeT: 1.

JlabopaTopHblie paboTbi

®U3UO0JTIONMA PACTEHUMN

JlabopamopHasa paboma Ne 1.

«3aBucumMmocme mpaHcnupayuu u memMnepamypbol

om niouw,adu noBepxHocmu nucmeeB»

TeopeTtnyeckas 4acTb

UcnapeHue Bo0bli pacmeHuem NpeacTaBnseT cobom gusuyeckuli Npoyecc, Tak Kak npu 3Tom
B MEXKNETOYHMKAX JIMCTbEB BOAA MEepexoauT B napoobpasHoe cocTosiHue, U 3areMm obpaso-
BaBLUMICA Nap Yepes ycTbuua anddyHAUPYET B OKpyKaloLee npoctpaHcTBo. OgHako ucnape-
HUe BOAbl — 3TO M CNIOXKHbIN ¢hu3uoso2uyeckuli Npoyecc, MOCKONbKY OH CBA3aH C aHaToMUye-
CKMMU 1 (DMU3UOSTIOTMHYECKMMIU OCOBEHHOCTAMM PacTeHWI, NO3TOMY B OT/IMYME OT (DU3UYECKOTO,
(husnonornyeckuit npoLecc UcnapeHus pacTeHMeM BoAbl U Ha3BaH TPaHCNMUPaLUS Y pacTEHUM.

Y pacTteHuit TpaHcnupauus 3aBUCUT:

* OT KOJIMYeCTBa U Pa3MepPOB NPOBOAALLUX COCYLOB;

* OT nioLwaan NTMCTOBOW NNACTUHKK;

* OT YMC/a YCTbUL;

* OT TONLWMHbBI KYTUKY/bI;

* OT COCTOSIHUSI KOJINOUAOB NPOTONIa3Mbl;

* OT KOHLEHTPaLMK KNETOYHOIO COKa U APYrUX MPUYUH.

Bopna nepepeuraercs BBepx no ctebsto, Tak Kak B pesysibrate TPaHCMMPaLUMK B KIETKax n-
CTbeB BO3HMKaEeT COCyLlasa cuna, KotTopas nepefaeTcs OT HUX A0 KOPHEBbIX BOSIOCKOB KOPHS,
Nor/oLLaoLLMX BOAY U3 NoYBbl. Ecnu nomMecTuTb cpesaHHyto BeTKy Unu Kakoe-nnbo pacteHue B
cocyn, C BOOM, B TeYeHWe JOJITOro BPEMEHW pacTeHWe He COXHET, YTO YKa3blBaeT Ha npucachbl-
BaloLLee AeNCTBUE TPaHCNUpaLUK.

3HayeHue TpaHcnMpaumu:

* BMecCTe C BOAOM MO pacTeHMIO NepeaBUraloTcs NnocTynaLimMe B Hero MMHepasbHble ane-

MEeHTbI;

* TpaHCMMpaLus NMOHUXKaeT TeMnepaTypy MCTa U 3aLLMLLaEeT ero OT neperpesa.

BnusaHue dakTOpOB BHELLHeW cpeapbl Ha NPOLLeCC TPaHCNMpPaLMK U €€ CYTOYHbIM X0, Bbipa-
aeTca fAeMCcTBMEM crefytolmx haKToOpoB:
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* B/USAHMWE CBeTa - -
* Temneparypbl BO34yxa -
* cuna eeTpa sozayxa
* CTeneHb HacCbILEHUS BO3Ayxa napamu
BOAbI.

>

CHAR BETpA

K

ool

CTCNCHL
HACKLEC WA
B03IAyxa
NapaMM RO N

Puc.19. BHewHue dakTopbl BO34ENCTBMA HA TPAHCMMpPALMIO

BnusHue ¢pakmopoB BHewHel cpedsi

* Ha npoyecc mpaHcnupauyuu y pacmeHull

CBem cnocobcTByeT OTKPBITUIO YCTbUYHbIX LUENeH M MOBbIWAET NPOHULAEMOCTb NPOTO-
Mnasmbl UCNAPAIOLWMUX KNETOK ANs BoAbl. XNOPOMhUT SHEPTUYHO MOTIOLLAET CONTHEYHbIE JTy4M,
YTO MNOBbLILIAET TEMMEPATYPY JIUCTA U YCUIMBAET UCMapeHUe. YBeNnyeHue TpaHCnMpaunum CHU-
YKaeT TemMneparypy /McTa, B pe3y/bTaTe Yero McnapsoLwue MCTbaA: He neperpesatotcs. Jaxke
paccesHHbli cBeT nosbiwaeT TpaHcnupaumio Ha 30—40% no cpaBHeHMIO C TpaHcnUpauuen,
naywen B TemHorte. (Mo gaHHbiM 100 KB. cM nUCTa KyKypy3bl McnapsaioT B TeMHoTe 97 Mr Boabl,
Ha paccesaHHoM — 114 mr, Ha npAMoOM conHe4yHoM ceeTy — 785 mr.)

Temnepamypa 8030yxa, OKpy»KatoLLero pacTeHune, Takxe, BAUSET Ha TpaHcnupaumio. C no-
BblLLEHWEM TeMnepaTypbl TPAHCNMPALMA YBEIMYMBAETCA, TaK KaK Npu 3TOM YCU/IMBAIOTCA ABU-
YKEHWe MoneKys BoAbl U CKOPOCTb Anddy3nn BOAAHOro napa C NOBEPXHOCTU KOTOMAOB Kie-
TOYHbIX 0H6ONOYEK.

Cuna Bempa moxkeT Urpatb LBOSKYIO posb B NpoLecce TpaHcnupauuu. Ponb BeTpa ceoauT-
CA K 3aMeHe BJIaXKHbIX C/I0eB BO34yXa Hap JMCTbSIMU PACTEHWM CyXUMM, T. €. BeTep BAUSET
TONbKO Na BTOpYto hasy TpaHCMMpauuu — BbIXOA Napa U3 MeXKNETOYHUKOB iucTa. CunbHbIv
BETep TPEenneT JIMCTbSA, YTO Bbi3blBAET 3aMblKaHWE YCTbUYHBIX LIl U TEM CHUXKAEeT TPaHCMu-
paumio. Ha TpaHcnnpaumio okasbiBaeT GosbLLOE BAMSHUE U CmeneHb HacbiujeHus Bo30yxa na-
pamu 80o0bl. Yem 6onblue CyxoCTb BO3ayXa, TEM MHTEHCUBHEE MAET NPOLECC TPaHCMMpPaLuK, 1
Haobopor.

TpaHcnupayus — BaKHbIW MoOKasareslb XM3HeOeATelbHOCTM pacTeHus. Yem Gonblie nno-
Waab NOBEPXHOCTU IMCTbEB, TeM OONbLUE TPaHCMMPaLKS.

lNpakTnMyeckas YacTb

Leno pabomel: BbiSsBATb 3aBUCMMOCTb TPaHCMMpaLMKM M TemnepaTypbl OT MAOWAau Mno-
BEPXHOCTH JINCTLEB.

O6opydoBanue:

KomnbloTep ¢ nporpaMmHbiM obecneyeHmem

[atumku Temneparypbl U BNAXKHOCTU

KoMHaTHOe pacTeHue: MOHCTepa UK NenaproHus

YcmaHnoBka napamempoB usmepeHul:

* yacToTa — KaXXayto CeKyHay
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+ 3amepbl — 1200

* pnutenbHocTb —20 MUHYT

lMopadok npoBedeHusa skcnepumeHma:

1. MoarotoeuTtb KOMMbIOTEP (MNNAHLWIET) ANS NPOBEAEHUS OnMbITa.

2. MomecTuTb ABa INCTa paCTeéHnA B U,eﬂJ'IOCbaHOBbII‘/II nakeT, onyCTnuTb B HEro Aart4ynku, 4To-
Obl OHW He KacasMCb CTEHOK NaKkeTa W JIMCTbeB pacTteHuA. 3aBA3artb nakeT 6e4eBKOW.

Bentian ILHOHHO2

/ OTHEPCTHE

%R

Puc. 20. SkcnepuMeHT HabnogeHUs TpaHCnMpaumm

3. NpoBecTn nsmepeHUsa BNAXKHOCTU U Temnepatypbl B TedeHne 10— 15 MuHyT.

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

5. MomecTnTb YeTbipe MCTa pacTeHus B LennodaHoBbIM NaKeT, ONyCTUTb B HEro JATYMKM,
4TOObI OHU HE KacasICb CTEHOK MaKeTa M IMCTbEB pacTeHUs. 3aBA3aTb NakeT Ge4eBKOM.

6. MNpoBecTn nsmepeHMsa BNAXKXHOCTU U Temnepatypbl B TedeHne 10— 15 MuHyT.

7. Pe3ynbratbl U3MepeHUi 3anumTe B Tabnuuy: «3aBUCMMOCTb TPAHCNMPALUK 1M TeMnepa-
Typbl OT NJIOLLAAN 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 naowangn NnoBepxHOCTU JINCTbEB. Yem 6onblue nnaowanb

NMOBEPXHOCTU NIUCTbEB, TeM Oosblie TpaHcnupauusa. MameHeHus temnepartypbl He Habnoga-
nocb. OHa n3MeHsNach B Npefenax NorpeLwHoCTy.

Cdopmynupyiite BoiBOABI MO BOMpPOCaM.

Yro Takoe TpaHcnupaums?

Kakoe 3HauyeHue nMeeT TpaHCnMpaums As 3 KU3HW pacTeHnUaA?

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

«H3mepeHue BnaxHocmu u memnepamypel 8 pa3HbIX 30HAX KAcca»

TeopeTnuyeckas yacTb

MuKpOKNMMaTUYECKWUE YCNIOBUS CYMTAIOTCA BGNaronpuATHbIMK ASA YeIOBEKA MpPW OTHOCU-
TenbHon BnaxkHoctn Bosgyxa 30—70 %. PactutenbHocTb, obnagas 60nbWwoN UcnapsaioLLen
CNOCOBHOCTbIO, OKa3blBaeT 3aMEeTHOE B/IMSIHWE HA BIAXKHOCTb U TeMnepaTtypy BO34yXa, Bbi3bl-
Bas MOJIOXMUTE/bHbIE TEMIOOLYLLEHUA YenoBeKa. [loBbilleHWe OTHOCWUTENbHOW BIAYKHOCTU
BO3JyXa MOYTH BCeraa (3a UCKIOYEHUEM HEW C OYEHb BbICOKMMU TeMMepaTypaMu) BOCIPUHHU-
MaeTCs YENOBEKOM KaK HEKOTOPOE CHWXKEeHWe Temnepartypbl. Tak, NOBbILLEHWE BIAXKHOCTU Ha
15 % Kak 6bl noHWKaeT Temneparypy Bosayxa Ha 3,5 °C.

MNoBbIlWEeHHAA BNAYKHOCTb BO3JyXa BHYTPU 3e/IEHbIX HACAXKAEHUWM NO CPABHEHWUIO C OTKPbI-
TbIMWU TEPPUTOPUAMU OT/IMHAETCSA PABHOMEPHOCTbIO, HE UMEET pPe3KMX KonebaHui, YTo Bbi3Ba-
HO TeM, YTO UCMapSAIOLLAA NOBEPXHOCTb 3€/IeHbIX HACAKAEHUN (AEPEBbEB, KYCTAPHWUKOB, TPaB)
B 20 pa3 u 6onee NpeBbILLAET 3aHATYIO 3TUMU PACTEHUAMU NIOLLaAb. 3eNeHble HacaXXAeHUs
Kak Obl pErynmpytoT BAa)KHOCTb: B MEPUOA, CyXOCTU pacTeHUs YCUIMBAIOT UCMapeHue, Npu Bbl-
COKOM BIAXKHOCTU BOASHbIE Mapbl KOHAEHCUPYIOTCA Ha IMCTbAX — Oonee MpoxnagHbiX Mo-
BEPXHOCTSX.

CnepyeT OTMETUTb, YTO OTHOCUTE/IbHAA BIAYKHOCTb B ropofe, Kak NpaBW/o, HUXeE, YeM B
€CTeCTBEHHbIX NMPUPOAHBIX YC/IOBUAX, YTO SABMSAETCSA C/NEACTBUEM PafMKasibHbIX WU3MEHEHWW
CBOWMCTB MOACTW/MAIOWEN MOBEPXHOCTH (KPbILLKM, MOCTOBble CMOCOOCTBYIOT ObiCTPOMY yaane-
HUWIO C TEPPUTOPUK TOPOAA OCALKOB).

MNpuembl pasmeLLeHUsA 3eNIEHBIX HACAXKAEHUIM U UX COYETAHWUS C OTKPbITbIMU MPOCTPAHCTBA-
MW B 3HAYUTE/IbHOW CTEMNeHW OnpenensiioT OTHOCUTENbHYIO BNAXXHOCTb BO3ayxa. Haunydwwue
pe3ynbTarbl B CO34aHUM KOMOPTHOM 0OCTaHOBKM JOCTUrAOTCA MPU YePesoBaHUM AePEBLEB U
KyCTapHWKOB, pacrnosiaraeéMbiXx KOMMNaKTHbIMU MacCUMBaMu, C NOASHAMMU, UMEIOLWMUMU NJIOTHbIN
TpaBsAHOM NOKpoB. B 3ToM cnyyae cyuiecTyiowmin nepenas paguaulmoHHbIX TeMneparyp Mex-
[y OTKPbITbIMW yYaCTKaMu 1 3aTeHeHHbIMK Tepputopusamu gocturaet 30 °C, a snaxHocts 20 %,
4TO CNOCODBCTBYET NEPEMELLEHMIO BO3LyXa.

* BnaxHoCTb BO34yxa OKOSIO pacTeHus 6osiblue, YeM BAASIM OT HEro, TaK KaK pacTeHUs UC-

napstoT Bogy. [loaToMy Bna)kHOCTb BO3ZyXa B JleCy BCeraa Bbllle, YEM B ropoje.

+ Temneparypa OKONo pacTeHUs HUXKe, YEM BAAJIM OT Hero.

B ¢dwusmonornyeckom npouecce UcCnapeHUs BOAbl PacTeHWeM, MOJyYMBLUEM Ha3BaHWE
«TpaHCnMpaums», y4acTByloT IMCTbA UK xBos. B nx Koxuue nmetoTcs cBoeobpasHble Liene-
BUAHbIE OTBEPCTUS — YCTbULA, CNMOCOBHbIE OTKPbLIBATLCA M 3aKPbIBATLCA M TEM CaMbIM Peryau-
poBatb notepto Boabl. Koraa TpaHcnupaums fOCTUraeT BeNMYMHbI, NPeBbllualowen nocTynie-
HWe BOAbl M3 MOYBbI, HACTynaeT yeagaHue. [lnutenbHas HexeaTKa BOAbl MPUBOAMUT K rubesnu
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 YIIepoAHOMY rosofa-
HUWIO, YTO CKA3bIBAETCA Ha MUTAHWU pacTeHus, GOTOCHUHTESE.

B >kapkoe BpeMs fHS UCTbS MOTYT BbIIIAAETb MOHMKLLMMM, @ HA YTPO OHW BHOBb YNpyrue u
CBeXue BC/eACTBME AeMCTBUSA OCMOTUYECKOro AABNEHUS, UK Typropa. [JHEM, Koraa xuMuue-
CKMe NpoLecchl B pacTeHUM NpoTeKatoT Haubosee aKTUBHO, 3TO AAB/IEeHUE MOCTENEHHO CHMXKA-
€Tcs, a 3a HO4Yb, MO Mepe TOro Kak KOpHeBas CUCTeMa MOMOJSIHAET 3anachl BOAbl, OHO MOBbILWA-
eTca. Typrop 3aB1McUT OT NOrofHbIX ycioBui. B npoxnagHble u nacMypHbie AHW OH BoOOLLE He
najaeT U BCe YCTbULLA JIMCTbEB OCTAIOTCA OTKPbITbIMU.

[epeBo BcacbiBaeT BOAY U3 MNOYBbI FPOMaZHOM KOPHEBOW CUCTEMOM U Npexe BCero Moso-
AbIMW KOPHEBLIMU OKOHYAHUSAMU U MHOTOYMC/IEHHBIMU KOPHEBbLIMK BONOCKaMu. Y s610Hu 2—3
net yxxe umeetca 45 Toic. kopHei. C NpUXOLOM XONOLOB PACTEHUS COKPALLAIOT BCACbiBAHUE
BOZbl U3 MOYBbI, & JIMCTbA NPOAOIKAIOT €€ UCNAPEHUE, YTO NMPUBOAUT K HECOOTBETCTBUIO MEX-
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[y KOJIMYECTBOM MOJIly4aeMomn M pacxodyemoi Bodbl. JlepeBbsa U KyCTapHWKM M30aBnaloTcsa ot
OCHOBHbIX OpPraHoB MCMapeHus Bnaru — OHW cbpacbiBatoT nncTey. MccnegoeaHua nokasbisa-
lOT, YTO BCaCblBaHWE JEePEBOM BOAbl BO MHOrOM 3aBMCMT OT COAEP’KaHWA B NMOYBE KUC/IOpPOAa.
MNpu ynnoTHeHWM NOYBbI PE3KO COKPALLAETCsA NPUTOK BOfbl, MU OHA yKe He MocTynaer B Hanbo-
Nee OTAANEHHbIE U BbICOKME TOYKU PACTEHUS — AepeBbA HAYMHAKOT «CYXOBEPLUMHUTDY.

CkopocTb nepeasuXeHus BOAbl B lepeBe 3aBUCUT OT NPOBOAUMOCTU APEBECUHbI U MOLLHO-
CTW OBurartefsieM BOAHOrO TOKAa: TakK, B OAHOM W3 OMbITOB, NocTaefeHHbiX B [logMockoebe, y
5—10-netHux gepeebeB (B 3aBUCMMOCTM OT MOrOAHbIX YCNOBWIK) OHA cocTasnsna ansa gyba
60—400 cm /4, pna tonona 20—400, 6epésbl 80—240, enn 5—50 cm /.

Cuna, gsuxKylwiana Bogy BBEpPX MO CTBOJy JIMCTBEHHOrO AEpeBa, AO/MKHA ObiTb HEe MeHee
4 atM. Ha kaxkapble 10 M BbicoTbl noabema. KopHeBoe aaBneHue cnocobHo nogHMMaTh Bogy no
cTBONY AepeBa Ha BbicoTy 4—5 M. C pacnyckaHueM NUMCTbEB OCHOBHbLIM ABUratesieM, nogHUMa-
oMM BOZY MO COCYAaM [AepeBbeB, CTAHOBUTCA COCYLLAA CUNA KPOHbl, BO3HWKAlOLLAA 3a CcYeT
noTepu BoAbl IMCTbAAMU (MNK XBOEW) B NPOLIECCe TPAaHCMMpPaLMHK.

OpuH rektap HacaxkaeHuM B TeyeHue BereTaumoHHoro cesoHa ucnapset go 3000 T enarwy,
3a atoT ke nepuop, 1 M2 razoHa ucnapset 500—700 n soabl. ExxenHeBHO B3pocnas nuna ucna-
pset 0,2 T Bnaru, xopoluo passutbiii 6yk — go 0,6 T Bnaru, a 1 ra ctonetHux gybos — okoso
26 T. ExxerogHo 3enénblie HacakaeHua mucnapsaot 20—30 % armocdepHbIXx 0cafKoB, Bbinas-
LUMX Ha 3aHATY0 UMK TeppuTopuio. CpaBHMBAs BAMSAHME pacTEHWMM U BOAbl HA MOBbILLEHWE
B/IQYKHOCTM BO34yXa, MOXHO C YBEPEHHOCTbIO CKasaTb, YTO 1 ra NOMHOLEHHbIX pacTeHUM 3Ha-
yntenbHo nyywe (noutn B 10 pas) yBnaxkHseT, OCBEXXaeT BO3AyX MO CPABHEHWIO C BOLOEMOM
TaKoM e njowaau.

B 3aBMCMMOCTHM OT pa3mMepoB M CTPYKTYpbl MAacCUBOB 3e/1E€HbIX HACaXKAEHWIM BAUSHWE pac-
TUTENIbHOCTM Ha BNIA)KHOCTb BO3[yXa PacrnpOCTPaHAETCA Ha Mpu/eralolmne MHCONMpyeMble
OTKpPbITblE NPOCTPAHCTBA U NPOABNAAETCA HA paccToAHuM, B 15—20 pas npeBbillatoLLEM BbICOTY
pacteHu. [NpoBeaeHHbIe UCcCeaoBaHMA NO3BONAIOT CAeNarb BbiIBOA, YTO Ha TEPPUTOPUM, OT-
cTosiLen ot 3eneHoro maccuea Ha 500 M, 13-3a BAMAHUA PaCTEHUIM OTHOCUTENbHASA BNAXKHOCTb
MO>XET Npu onpefeneHHbIX ycnosusax nosblwareca Ha 30 %. BnaxHocTb Bo3ayxa ysenuumsa-
toT aaxke Hewwrpokue 10-meTpoBble NONOCHI APEBECHO-KYCTaPHUKOBOW PacTUTENIbHOCTH, KOTO-
pble Ha pacctoaHun 500 M nogHMMaloT BRakHOCTb Ha 5— 8 % no cpaBHEHWIO C OTKPbITOM
naowanbto.

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

Ncnapsas enary, noBepXxHOCTb JIMCTLEB U KYCTAapPHUKOB HarpesaeTcs. M3BecTHo, 4To Ans uc-
napexus 1 n sBoabl Tpebyetca o 600 kkan tenna. HecnoxHbit pacyer nokasbisaert, yto 1 ra
ayboeoi powm nornowaet B cytku 15 600 kkan. MMeHHO 3TOT Npouecc cnocobcTByeT NoHMKe-
HUIO TeMNepaTypbl B HUXKHUX CIOAX KPOHbI U Npu3eMHoM cnoe Ha 3—35 °C (no cpaBHeHuIo C
TeMnepaTypor OKpy)KaloLiero Bosayxa). B npusemMHOM cnoe nnoTHbIX 3en€HbiX HacaXKAeHWH
oTMeuvaeTcs Hanbosee BbICOKasi OTHOCUTE/IbHAA BNAXXHOCTb BO34yXa.

OTHocuTeNbHas cpegHeMecsaYHan BNAaXKHOCTb BO3AyXa CPeAu 3e/1eHbIX HacaXKaeHWM napka
Bbile Ha 4—9 %, B ckeepe — Ha 3—5 % No cpaBHEHWIO C TEPPUTOPUAMU MHOFOITAXKHOM
3acTporku. [lake HebonblUME yHaCTKM BHYTPWU-KBAPTasIbHOW 3€/IeHM 3aMeTHO CrocobCTByOT
MOBbILLIEHWUIO OTHOCHUTENIbHOM BNAXKHOCTM BO3ayXa.

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

MpakTnyeckasa 4actb

Llene pabomei: OnpenenvTtb U CPaBHUTb BNAXKHOCTb M TeMMepaTypy BO3ayxa B Knacce u
OKOJ1I0 pacTeHus.
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O6opydoBanue:

KomnbloTep ¢ nporpamMmHbiM obec-
neyeHvem;

Natunku Temneparypsi;

JlaTunkn BnaskHOCTH.

YcmarnoB8ka napamempo8 usmepeHrulii:

* yacToTa 3aMepPOB — KaXAyto MUHYTY;

* Konunyecteo 3amepos — 900.

3amepbl TeMnepaTtypbl U BAAXKHOCTU NMPOU3BOAMUTb HEe MeHee 15 MUHYT.

lMopsadok npoBedeHus 3kcnepumeHma:

1. NoarotoeuTb NaboparopHoe obopynoBaHME ANA NPOBEAEHUS OMbITa.

2. Ha 4 nucra pactenus cnatudunniom (unu gpyrue pacteHus) ogetb LennohaHoBOM MNaker,
NMOMECTUTb TyAa AATYMKM TEMMEPATYPbI M BNAXKHOCTU, YTOObI OHWU HE KacasMCb CTEHKM NakeTa.

3. Hauatb perncrpaumio aaHHbIX TeMNeparypbl B KNacce U OKOJIO pacTeHUs B TedeHue 15 MUHyT.

4. CnepuTb 32 U3MEHEHWEM TeMnepaTypbl Ha 3KpaHe.

5. [laHHble 3aMepOoB 3aHEeCTH B Tabnuuy.

6. CoxpaHuTb AaHHble onbiTa.

7. Hayatb pernctpaumio aaHHbIX BNaXXHOCTM BO3yXa B KNacce U OKOJIO PacTEHUS B TeYyeHue
16 MUHYT.

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

9. CoxpaHuTb U U3y4nTb rpacukm.

10. [laHHble 3aMepoB 3aHeCTH B Tabnuuy.

11. CoxpaHuTb AaHHble onbiTa.

O6pa6omka u ananus pezynemamoB8:

CpaBHuTeNbHOE UCCNefOBaHWe TeMMepPaTypbl U BIA*KHOCTU BO34yXa B Klacce M OKOJIo pac-
TeHus.

Temnepartypa 1 BnaxkHocTb Bo3ayxa (okono 15 uac.)

Bpems (c) Temnepatypa B Temnepatypa oko- | BnaxHoctb Bo3gy- | BnakHocTb Bo3ayxa
knacce (°C) no pacrtenus (°C) xa B Knacce (%) okono pactenus (%)
0
300
600
900
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Bo18006b1:

1. Cchopmynupy#Te BbiBOAbBI MO BONPOCaM.

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

Hue?

3. Mouemy B KNnacce TemMnepaTtypa Bo3yxa MOBbILIAETCS, @ OKOJIO PacTEHUS NOHMKaeTcA?

* Kakyio posib urpaiot 3enéHble HacaxkaeHus B ropoge?

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

* BnaxkHocCTb B KNlacce mMeHblue, 4eM oKono pacteHus. C TeueHHeM BpeMeHU BNAXKHOCTb B
K/lacCe YMEHbLUAETCS, a OKOJIO pacTeHUA YBeIMYMBAETCS.

JlabopamopHasa paboma Ne 3.

«HUcnapeHue 8006l nucmeamu 0o u nocse nonuBax.

Teopetnyeckas 4acTb

Bona Heobxoauma ans »kusHu noboro pactenus. PacteHue nonyyaer Bogy rnaeHbiM 06-
pa3oM u3 noysbl. HazeMHble YacTh pacTeHusi, B OCHOBHOM JIUCTbS Yepes3 yCTbuLua UCMapstoT
3HauMTeNbHOE KOMMYECTBO BoAbl. bbiBaeT, UTO B XKapKue Yacbl AHA pacxof BoAbl UCMApeHWeM
npeB.bilaeT €€ noctynnexHue. Torga y pacteHus nuctbsa yeaaatot. [1pu cyxor noyuse MHTEHCUB-
HOCTb UCMAapeHMs MeHbLLEe, YEM NPU BIAXKHOMN.

Ha uHTeHCMBHOCTb mpouecca TpaHCnUpauuu OKasblBaeT BAUSHWE BfaXKHOCTb nousbl. C
YMEeHbLUEHMEM BNIQXXHOCTU MOYBbI TPAHCNUPALMA yMeHbluaeTcsi. Yem MeHblue Boapbl B MOYBE,
TeM MeHbLUe ee B pacTeHUWU. YMeHbLUEHUE CoflepXKaHUsi BoAbl B PaCTUTE/IbHOM OpraHuM3me aB-
TOMaTUYECKU CHWUXKAET NPOLECC TPaHCNMpaLun B CUY YCTbUYHOM U BHEYCTbUYHOM perynvpos-
K.

B nuctbsax BogAHOM nap BbIXOAWUT M3 KNETOK B MEXKIETHUKU. M3 HUX yepes ycTbuua nap
“cnapseTca ¢ noBepxHocTu nucta. OTKpbIBAACh M 3aKpbiBaACh, YCTbMLA PEryMpyoT Mcnape-
HWe BoAbl IMCTbAMMK. Kak n3eectHo, y GONbLIMHCTBA pacTeHMI YCTbULLA HAXOAATCA HA HUXKHEN
nosepxHoctu nucTa. CnegosarensHo, Y 60NbLIMHCTBA pacTeHWMI BOAA B OCHOBHOM MCMapseTcs
Ha HUXKHEN NOBEPXHOCTHU JIMCTOBOM MNACTUHKM.

Konuuecteo BoAbl, KOTOPOE MCMAPAIOT PACTEHUS, 3aBUCUT OT MHOTUX (hakTopos. B nobom
C/ly4ae 3TO NOYTH BCEraa AOCTaTo4HO BOJbLLOE KOIMHYECTBO B MEpecyeTe Ha Maccy Tesa pacre-
HUA. Tak, Hanpumep, Kanycta McnapsieT 3a CyTKM OKOJIO OfHOro nutpa Boppl. Ha nHTeHcHe-
HOCTb MCMAPEHWUA BIMAIOT BO3PACT pacTeHus (Monogble UcnapsatoT 6osblue), B TEHWM OHO pacTteTt
WKW HeT (B TEHW UCMapeHWe MeHblue), AyeT BeTep WUAW HeT (B BETpeHylo norofy UcrnapeHue
60siblUEe), 4OCTATOMHO BOAbI B MOYBE MM HET.

Mpyn LOCTAaTOYHOM KONMYECTBE BOAbl Y PACTEHUS YCTbMLA B JIMCTbAX MOTYT ObiTb OTKPbITHI 1
[HEeM, 1 Houbto. Y psfa pacTeHui yCTbULa OTKPbIBAKOTCS TONbKO aHeM. Ecnu ke Boabl B noyse
HeAO0CTAaTOYHO, TO PACTEHMA 3aKpPbIBAIOT YCTbMLA faXke AHEM. JINCTbS HEKOTOPbIX pacTeHU Mo-
ryT CKPyYMBaTbCS NPU SIPKOM OCBELLLEHUM, B pe3ynibTaTe UCNapeHMe TaKKe YMeHbLIaeTcs.

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

lNpakTMyeckas YacTb

Lleno pabomei: BbisicHuTb Kak BNMUSAET, MOMB PAaCTEHMA HA KOJIMYECTBO MCMAPSAEMON BOAbI.

96 B conepxanue




EMONOrMA TOUYKA \!Pocm

Puc. 21. lNonue pacteHus

O6opydoBanue:

1. KOMMbIOTEP C NPOrpaMMHbLIM obecrneyeHnem

2. nusmeputenbHbit MHTEpdenc

3. maTuuK Temneparypsl

4. paT4nK BNAXKHOCTU.

YcmarnoB8ka napamempo8 usmepeHrulii:

* yacToTa — KaXkayto CeKyHay;

* 3amepbl — 1000.

lNopadok npoBedeHusa 3kcnepumeHma:

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

2. Opetb uennodaHoBbIM NakeT Ha cnatUgUINIOM, MOMECTUTb Tyaa AATYMKKU TeMMNepaTypbl U
BJIQYKHOCTM M NJIOTHO 3aBA3aTb MaKer.

3. lMpoBecTn n3amepeHuUs TeMnepaTypbl U BAAXKHOCTM, KOrAa 3eM/iA B rOpLUKE C pacTeHUEM
cyxas.

4. MNpoaHanusnpoBarb Nosily4YeHHble JaHHbIE.

5. Monutb pacteHus, Bbinue 2 NUTPa BOAbI.

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

1. MpoaHanuanpoBatb NONyYEHHbIE AAHHbIE.

8. Coenartb BbiBOABI.

O6pabomka u aHanus pe3ynomamoB8:

Pesynbratbl UsmepeHuit 3anuwinTe B Tabnuuy

Temnepatypa v Bna)KHOCTb BO3ayXxa A0 U nocsie nonuea (okono 15 vac.)

Bpewms (c) Temnepatypa Temnepatypa oko- | BrnakHocTb Bo3gyxa | BnaxkHocTb BO3gyxa
OKOJI0 PaCTEHUS | JIO PACTEHUSA MOCNE | OKOJIO PAcTeHWUsA A0 | OKOJIO PacTeHUs no-
no nonuea (°C) nonuea (°C) nonuea (%) cne nonuea (%)

0
300
600
900
Boi8o06bi:

CdopmynupyiTte BbiBOAbBI MO BONPOCaM.
1. Kak BnuseT, nonvMB Ha MHTEHCUBHOCTb MUCNApPEHUS BOAbl Y pacTeHunA?
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2. 3auyeM pacteHue ucnapset sogy?
3. Yem obycoBneHa 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 cofiepyKaHus BO-
[bl B KNeTKaxX. YMeHbLUEHWE KONMYECTBA BOAbI B KJIETKaxX BEAET K NOHMXEHUIO Typropa, 1 B pe-
3y/ibTate 3TOro pacTeHUs CTAaHOBATCA BAbIMU, YBAALLMMM.

Ha copepkaHuun B KneTkax BOAbl CKa3blBAETCSA KOHLEHTPAUMA PacTBOPEHHbIX BELLECTB B
OKpy»Katowen BogHou cpepe. lNpu KoHueTpauun conen, caxapos M APYrux BELLeCTB, paBHOM
MX KOHLLEHTpauMuK B uMTOmniase (M30TOHUYECKOM), TYprop nopfep>kmBaeTtcs Ha dusmMonoruye-
CKM ONTUManbHOM ypoBHe. [py MOBbILEHHOW KOHLEHTPALMKU CONnen (rMnepToHUYECKomn) Typ-
rop ocnabesaeT, Npu NOHMKEHHOM (rMMNOTOHUYCKMOM) — MOBbILLAETCA.

Typrop vmeeT 6osbLIOe 3HaYEHUE ANs XKU3HKW pacTeHnid. OH onpeaenseT ynpyrocTb KNeToK
M TKaHeM B3pOC/bIX pacTeHMM, NPOPOCTKOB, MOAAEPKMUBAET SIUCTbA U APYr1e opraHbl pacTeHus
B TYPrecLeHTHOM COCTOSIHMK, U obecrneymBaeT onpeaesieHHOE NMosoXKeHMe B NPOCTPaHCTBe.

lMpakTnyeckasa 4yacTtb

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

O6opydoBanHue u mamepuansi: UMHPOBON JATUYMK INIEKTPONPOBOAHOCTH, BOAA,

1M pacTtBop xnopuaa Hatpus, NPOBUPKK, LWITATUB, XMMUYECKME CTaKaHbl, PUILTPOBanbHas
Bymara, HOX MK CKasbMesib, IMHENKA UKW LUTAHTEHLMPKY/Ib.

MNpepmeTHble cTeKa, NpenapoBasibHble CTEKNA, NpenapoBasibHas UrMa, NUHLET, CMMPTOBKA,
CMWUYKK, NUNETKA, METUIEHOBbIM CUHWUI, UNbTPOBasbHasA Bymara, MMKPOCKONM, NPOPOLLEHHbIE
CEeMeHa WK NYKOBULbI C KOpeLLKaMu.

TexHuka 6e3onacHocmu:

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

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

3. He ponyckaiTe nonafaHuns Kpacutensa Ha KOy, rnasa v ogexay.

4. CobnopanTe npasumna paboTbl CO CNMMPTOBKOW 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 NOPAAOK paboyee MecTo.

lMopsadok npoBedeHus 3kcnepuMmeHma:

1. 3 MmaKoTu knyBHs KapTodens BbipexksbTe ABa OAMHAKOBbIX Bpycouka pasmepom 50x5x5
MM U1 TOYHO M3MepbTE UX AJIUHY.

2. MNoprotoBbTe ABa XMMUYECKUX CTaKaHa. B oauH HanelTe yncTyio Boay, a Bo BTOopon — 1
M pacTBop x/j0puaa Hatpus (MoBapeHHas cosb).

3. M3mepbTe 3/1eKTPONPOBOAHOCTb BOAbl U PACTBOPA MOBAPEHHOW CONMU C MOMOLLbIO Lng-
POBOrO AaTyMKa 3/IEKTPONPOBOAHOCTH.

4. OguH 6pycouek Kaptodensa (obpasey 1) nomecTute nomectTute B NPoBUPKY C BOAOM, a
BTopou (obpaseu 2) — B8 1 M pacTtBop xnopuaa Hatpums.

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

5. CpaBHuTe ynpyroctb Tpéx 06pasLoB 1 pe3ynbratbl BHECUTE B Tabnuuy.

6. N3mepbTe, a 3aTeM cpaBHUTE A/IMHY OPYCOYKOB M pe3ysibTaTbhl BHECUTE B Tabnuuy.

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

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

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

BaykHo B Hauyane paboTbl NPOKOHTPONMPOBATb TOYHOCTb M3MEPEHUS BPYCOUYKOB U3 KNYOHSA
KapTodens, 4tobbl B AasibHENLLEM PA3INYMA B AJIMHE OblIM XOPOLLO 3aMETHbI.

O6pamume BHumaHue!

CnepyeT o6patTb BHUMaHWE YYEHUKOB Ha TOM, 3a4eM Obli B3AT TPETU Opycoyek KapTo-
dena ana koHtpons (06bEKTUBHOE CpaBHEHWE TYPreCLEHTHOro COCTOSIHWA), NoYeMy TpeTui
OpycokK 6bi Bbipe3aH He cpasy, a nocse NpoBeAeHUs OnbiTa, Nepea CaMbliM CpaBHEHUEM (YTo-
Obl NPefoTBPaTUTL MOTEPIO TYPropa U3-3a BbiCbIXaHWA).

Ecnu B WKone foctatoyHoOe KONMYECTBO AATYMKOB 3EKTPONPOBOAHOCTH, TO AAHHble MO
AnvHe obpasuos B TabiMuy He 3aHOCATCSH, MOCKOJIbKY BblBOAbI O TUME PacTBOpa MOXHO cae-
NaTb Mo U3MEHEHWIO 3/1EKTPONPOBOAHOCTH. B 3TOM cnyyae Bpems onbita MOXXHO YMEHbLUWUTb A0
10 MWH, BOCTaTOYHbIX AN U3MEHEHWs MoKasaTena 3/eKTPONPOBOAHOCTU. DNIEKTPOMNPOBOA-
HOCTb BO3pacTaeT Mpu UCMOb30BaHUMU MMMOTOHUYECKOrO PAcTBOPa M YMEHbLUAETCA B pacTBO-
pe rMnepToHMYECcKOM, OCTaBasiCb HEM3MEHHOW — B M3OTOHWYECKOM.

Ecnu B WKoNe HeLOCTaTOYHO AATYMKOB 3/IEKTPOMNPOBOAHOCTU, TO PEKOMEHAYeTCs UCMOosb-
30BaTb OAMH JATYMK B AEMOHCTPALMOHHOM BapuaHTe, a OCTasbHble ydeHue byayT onpeaenatb
TO/IbKO U3MEHEHWE YNPYroCTu 1 AJIMHbI 0Opa3LOoB.

MpeacraeneHune pesynbratoB HabnOAEHUM

MNokasarenu Oé6pasey, 1 Oé6pasey 2 KoHTponsb

Tun pacTBopa FMNOTOHUYECKMUHI rMNepPTOHUYECKUH -

N3meHeHWe ynpyrocTu

OnunHa B Hauyane onbl- 50 50 -
Ta, MM

[nvHa B KOHLe onbITa, 50
MM

MU3meHeHWe anuHbI, MM -

JNeKTponpPOBOAHOCTb
B Hayase ornbita, MKCM

DNeKTPOonNpPOBOAHOCTb
B KOHLe onbiTa, MKCM

N3meHeHuWe anekTpo-
NPOBOAHOCTH

Bo18006b1:

Cdopmynupyiite BbiBOABI MO BONpPOCaM.

1. OcTanucb nu nepsbii M BTOPOM BPYCOYKM B TYPreCLEHTOM COCTOSIHUK U novemy?
2. Kak TypropHoe naBneHue 3aBUCUT OT KOJIMYECTBA BOAbI B KeTKax?
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3. Kak TypropHoe faBneHue 3aBUCUT OT KOHLEHTPaLUKU CONEN B OKpYrKatoLLen cpeae?

KornmponeHeie Bonpocei:

1. MoueMy B >KapKue NIeTHUE OHW NIUCTbSA Pa3HbIX pacTeHUW, HaNpUMep, OrypLos, NOMUAO-

poB, yBAaaoT?

OrtgerT:

* B KapKylo norogy yBesMuMBaeTCa UCNapeHue, U KNEeTKU IMCTbEB PaCcTEHUI TEPAIOT BOAY;

* YMeHbLUEHME KOMIMYECTBA BOAbI B K/IETKaX MPUBOAMUT K CHUKEHMIO TYpPropa, YTo Bbiparka-
€TCs B yBALAHWM JIUCTLEB.

2.MoueMy yBagaloT pacTeHUs Npu 3acoieHUU NoYB?

Orser:

* MpW 3aCONIEHMM NMOYB MOBbILIAETCSA KOHLEHTPALUMA CONel B OKpPY»KaloLLEN BOLHONM cpene
CTaHOBMWTCA rMNEPTOHUYECKOM, U BOJA U3 KOPHEN HAYMHAET NOCTynaTh B MOYBY;

* noTteps BOAbl KOPHAMMU HapyLlLaeT BOCXOAALLMM TOK BOAbI MO BCEMY pacTeHWto, KoTope
MOCTOAHHO TepsieT BoAy Ha (POTOCUHTES M TpaAHCUPALMIO;

* yMeHblUEHWE KONIMYECTBa BOAbl B K/IETKAX MPUBOAMUT K CHUXKEHUIO Typropa, 4To Bbiparka-
eTCcs B yBALAHWUMU PACTEHUS.

3. BbibepuTe BepHbIii OTBET:

1. Typrop npeacraenset coboit:

a) pa3HOBUAHOCTb OCMOTUYECKOIO AAB/EHUS;

6) pe3ynbTar AeMCTBUA COCYLLMX CU;

B) HanpsiXKeHHOE COCTOSIHWE K/IETOYHON 0600UKM;

r) U3mMepsieMbli YypOBEHb OCMOTUYECKOIO AAB/IEHUS.

Ortger: B.

JlabopamopHasa paboma Ne 5.

3HayeHue kymukynoel u npobku 8 3awume pacmeHuli om ucnapeHus

TeopeTtnyeckas 4acTb

KyTukyna — 310 6eccTpyKTypHbIi CNOM, CEKPETUPYEMbIN 3MUAEPMUCOM W MOKPbIBAOLLLUI
ero. OH cocTomT rmaeHbIM 06pa3oM U3 BOCKOMOAOOHOrO BELLECTBA KYTUHA, HEMPOHMLLAEMOrO
ANS BOAbl M ra3oB. YacTMyHas NMpoOHWLAEMOCTb AN HWUX KYTUKY/bl B LiESIOM 0ObAcHseTcs
ApYyrumu eé komnoHeHTamu. OBbIYHO YeM OHA TOJLLE, TEM HUXKE MHTEHCUBHOCTb KYTUKYNApP-
HOW TpaHcnupauun. Ecnun oHa ToHkas, Kak, HanpuMmep, y HEKOTOPbIX NanopoTHUKOB, 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, 4YacTo MOKpbiTa M 0Oosiee TOACTBIM CNOEM KyTUKynbl. BockonogobHble
KOMTMOHEHTbI 3TOro Cnos (BKo4as M COBCTBEHHO PaCTUTENbHbIM BOCK) MOTYT MPaKTUYECKH
MONHOCTbIO OCTAHOBWUTb KYTUKYNIAPHYIO TpaHcnupauuto. KpoMe Toro, nMcTbs € TONICTOM KyTU-
KynoW obbl4HO rmagkue M bnectawue, T. €. OTPaXKAOT OOJbLUE CONHEYHOrO U3NYyHYEHUS W
MeHblLEe HarpeBawTCs.

[nsa BbIACHEHUS 3aLLMTHOM PONK KYTUKYSIbl U MPOOKK MOXKHO B3ATb KNyOHM KapTodens, no-
KpbiTble MPOOKOBOM TKaHblO, U ABGMOKM, MOKPbITbIE KYTUKYMOW (MO0 OfHOMeTHWE W ABYyX-
-TpéxneTHue nobern ogHOro BMAA pacTeHUM OfMHaKoBble Mo macce). Jlydwe BeTku pesarb Ha
KYCKW OnpeaeneHHoro Bo3pacrta, OAMHAKOBble Mo Macce U napaguMHOM 3anavBaTb Cpesbl.

MpakTnyeckas 4acTb

Lleno pabomeor: BbISICHUTL POJib KyTHKY/bl M NPOOKK B 3aliMTe OT MCMAPEHUs BOAbl C Mo-
BEPXHOCTM KOPHEN, MOBeros v KnybHen.

O6opydoBanHue u Mamepuanel: fBa CBeXWX A6NOKa U ABa KNybHA KapTtodens, Bechl,
HOX, MOSIM3TUNEHOBbIE NULLEBbIE NaKEeTbl, JATYMK OTHOCUTENIBHOMW BIQYKHOCTU BO3ayXa.

100 B conepxanue




EMONOrMA TOUYKA \fpocm

TexHuka 6e3zonacHocmu:

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

2. CobntopaiTte OCTOPOXKHOCTb Npu paboTe C npenapoBasibHbIMK UMMamMu, NPEAMETHbIMU U
MOKPOBHbIMW CTEKNAMU BO U30EXKaHWe YKOIOB U NOPE30B.

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

4. Cobniopante npaeuna paboTbl CO CNMPTOBKOW BO M36exKaHMe OXKOros.

5. MNpucTynaiite kK pabote TonbKO TOraa, Koraa yoeaurech B UCNPABHOCTU MUKpPOCKoMa. Tou-
HO BbIMOJIHAWTE YKa3aHWA yuuTens npu paborte C HUM B OTHOLLEHWU NOPsALKA AEUCTBUN.

6. Mo okoHuaHMK paboTbl NpuBeaMTe B NOpsAAoK pabouee mecTo.

lNopsdok npoBedeHusa 3KcnepumeHma:

BosbmuTe no Aga npMMepHO 0aMHAKOBbIX MO Macce KnybHs kaptodens u abnoka. Mo oa-
HOMY M3 HUX OYUCTbTE, TO ECTb CHUMKUTE C/IOM MOKPOBHOW TKAHU HOXKOM.

N3mepbTe ¢ nomoubio LMbPOBOro faTynka BNAXKHOCTb BO3ayxa B nomelleHuu. BHecute
[aHHble O BNAXXHOCTU B Hadase onbiTa B Tabnnuy (oguHakosas ana scex obpasuos).

PackpoiiTe NofMaTUNEHOBbIM NakKeT M MOMECTUTE B HEro nepBbld obpasel U BKIHOYEHHbIM
UM pOBOM AATYMK OTHOCUTENIBHOM BNAXXHOCTU BO3AyXa.

3akpoiiTe NakeT M BblAABUTE M3 HEro BO34yX, a 3aTeM repMeTU3UpyHTe NaKeT, NepeBs3aB
€ro pe3nHKOM, LunaratoM UM CKOTYEM.

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

MoeTtopute nyHkTbl NeNe 3—5 ans octanbHbix 06pasLoBE.

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

O6pamume BHumaHue!

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

MpencraeneHune pesynbratoB HabnoaEHUI

Uccnepyembie o6pas-

Wbl OTHOCHTEeNnbHaA BNa)KHOCTb BO3ayXxa

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

OuuweHHoe 96710K0

OumieHHbIV KapTo-
denb

HeouuweHHoe abnoko

HeouuLueHHbIN KapTo-
denb

Boi8o0bi:

Cdopmynupyiite BoiBOABI MO BONPOCaM.

1. Kakoe 3HauyeHue nMetoT KyTUKyna 1 npobka B UCnapeHnn BoAabl pacteHuem?

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

O6HapyxxeHue Humpamo®8 8 nucmeosx

TeopeTnyeckas YacTb

A30T uMeeT 6onblLIOE 3HAYeHWE B XKM3HWU pacteHuint. OH BXOOMUT B COCTaB OesikoBbIX Be-
LeCTB, JIMMOUAOB, HYK/IEMHOBbIX KWUCJIOT, XJIOpoduina 1M APYrux BayKHbIX OPraHMYeCcKuXx co-
eavHeHuin. A30T NoCTynaeT U3 No4YBbl B OCHOBHOM B BUAE HWUTPATOB M cosei ammonus. Conu
a30THOM KMCNOTbI (HUTPaTbI), MOCTYNas B KOPHU PacTEHWM, BOCCTAHABIMBAIOTCS B KMBbIX K/IET-
Kax KOpPHS 40 aMMMaKa M, CBA3bIBAsiICb C KETOKUCI0TaMu, 06pasyoT aMMHOKMUCIOTbI, KOTOpbIe
3areM MOryT UCMoJb30BaThCs Ha noctpoeHne 6enkos. OgHAKO YacTb HUTPATOB C BOAHbLIM TO-
KOM MOXET MOAHMMATLCA B IMCTbSA. B McTbax nponcxoaut dpotoxmmmyeckoe BOCCTaHOB/IEHUE
HUTPATOB W Ae/ibHENLIEe ero BK/OYEHUE B CUHTETMYECKUE 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/IEHWUA HUTpATOB). BTopylo nonoBuHy noberos cpesaroT HENOCPeACTBEHHO Nepeq,
onbITOM.

[MpakTnyeckasa 4yacTtb

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

O6opydoBanue u mamepuaner: nobern KOMHaTHbIX pacTeHuit (6anb3amMmmMHa, CUHIOHWY-
Ma MM BbICTPOPACTYLMX BUAOB CEMENCTBA KOMMEIMHOBbIE — TpaAecKaHuuu, 3e6puHbl, ceT-
Kpeasuu), CTyrnKa C NeCTMKOM, HOXHMULbl, BOPOHKA, Mapis UK BUHT, XMMUYECKuiA cTakaH Ha 50
M/, UMPOBON JATUYMK KOHLEHTPALMK MOHOB, 3/IEKTPOA HUTPAT-aHUMOHOB, 3/1EKTPOA, CpaBHe-
HUA.

TexHuka 6e3onacHocmu:

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

2. CobntopaiTte OCTOPOXKHOCTL NpH paboTe C NpenapoBasibHbIMK UramMu, NPeAMETHLIMU U
MOKPOBHbIMU CTEKNAMU BO U3BeXKaHWe YKOSIOB M NOPe30B.

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

4. Cobniopante npasuna paboTbl CO CMMPTOBKOKW BO M3OeKaHUe OXKOroB.

5. NpucTynaiite k pabote TonbKo TOraa, Koraa ybeaurech B UCNPABHOCTU MUKpPOCKona. Tou-
HO BbINOJNHAWTE YKa3aHWsA y4UTens npu paboTe C HUM B OTHOLLEHUW NOPALKA AEUCTBUN.

6. Mo okoHuaHMK paboTbl NpuBeauTe B NOpAAOK paboyee MecTo.

lMopadok npoBedeHus 3kchepuMmeHma:

1. Otmenute nucTbsa OT NOGEroB, a 3aTeM C NMOMOLLIO HOXKA Ha NOAAOHE MW CreuranbHOM
[OLLEYKE MEJIKO NMOPEXKbTE JIMCTOBbIE MIACTUHKM M YEPELLKU CBEXKECPE3aHHOro pacTeHUs Tak,
4TOObI 3aMNOSIHUTL CTYMNKY Ha ABE TPETH.

2. Pasmenute obpasel B CTynKe A0 KawMueobpasHoOM Macchl.

3. YnoxuTe KycoK Mapsiv, C/IOXKEHHbIM BABOE Ha BOPOHKY, YCTAHOB/IEHHYIO Haf, CTaKaHOM.

4. MNepeHecuTe KalMLy Ha MapJO U OTOXMUTE e€, CODpaB «y3eNKOM» YeTblpe KoHua Map-
nm.

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

6. MpucoeanHuTe K AaTYMKY MOHOB DNEKTPOL HUTPAT-aHUOHOB U 3NEKTPOL CPaBHEHUS, a
3aTeM MOAK/IOUYUTE AATYUK K PErMCTPATOPY AAHHbIX.

7. OnycTtuTe B CTakaH C COKOM JIMCTbEB 3/1EKTPO/AbI, MPOU3BEAUTE MATb M3MEPEHWI U BHECU-
Te AaHHble B Tabnuuy.

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

9. Paccuutaiite cpegHee apudMeTUYECKOe KOHLEHTpauuM HUTpaToB ais obomx npob coka
M CPaBHMTE MOJyYEHHbIE 3HAYEHWUA Mexay CoboM.
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O6pamume BHumaHue!

MomuMo noBeroe MOXHO MCMOJb30BaTh JIMCTbA PACTEHWMI C YKOPOYEHHbIMU noberamu
(xnopodutym, apuMuroncuc, Hedponenuc), a BMECTO KOMHATHbIX PacTeHUH — W NpUobpeTeH-
Hyt0 3esieHb (canar, neTpyLuka, yKpon) imbo IMCTbA CeNbCKOXO3AWCTBEHHbIX PACTEHWUK, NPUHE-
CEHHble YYEHUKaMU.

[nsa yckopeHus noaroToBUTENbHOM YacTu paboTbl yuuTeNb MOXKET Ha rnasax Knacca u3-
MesbY1Tb IMCTbA B BneHaepe u pasaatb y4eHUKaM roToBylo Kawuuy nMbo cpasy omKartbii COK
nucTbes. B 3Tom cniyuae Ha ypoke MoxeT 6bITb BbinosiHeHa BTopas naboparopHas paborta nu-
60 MCCnefoBaHO HECKObKO BUAOB PaCTEHMUM.

MpeacrasneHune pesynsratoB HabnoaeHNUM

Cymma, CpepgHee,

Uccnenyembie 06pasubl KoHueHTpauusa HUTpaToB, Monb/n
ny pasy, ueHTpay, p ’ / Monb,/n monb,/n

1 2 3 4 5

CBE)'KeCpGBaHHbIe JTINCTbA

Bbl,ﬂ,ep)KaHHble NTNCTbA

Bobi80o0bi:

Cdopmynupyiite BbiBOABI MO BONpPOCaM.

1. Kakne UCTOYHMKM HUTPATOB AN pacTeHUM Bbl 3HaeTe?

2. CywiecTBytoT HOpMbI NO coaepykaHuio HuTpatoe. OnacHo nn Ans YyenoBeka NoebllLEeHHOe
copepykaHue HUTPAToB B pacTeHuaAx?

OueHKa ¢pu3nonoruyeckux pesepBoB cepaevyHO-COCyAUCTOM CUCTEMDbI

JlaboparopHas pabora Ne 1.

«U3mepeHune apTepuanbHoro gaesneHus npu nomowm ungposon naboparopuu
Releon Lite”
Lleno pa6omel: 03HaKOMUTLCA C METOAMU OLEHKWU COCTOSHUSA CepAeYHO-COCYAUCTOMN CH-
cTeMbI.
3adavu:
* OLEHWUTb pe3epBbl cepaLa no onpeaeneHuo CUCTOIMYECKOro U MUHYTHOrO o6bema B rno-
Koe W nocne pu3nyecKomn Harpysku;
* OLEHWUTb YCTOMYMBOCTb K FMMOKCHM, UCMOJb3ys NPOBY C 3aAePKKOMN AbIXaHus;
* OLEHWUTb COCTOSIHME KapAMOpPecrnMpaTopHOM CUCTEMbI, UCMOJb3ys Npoby C 3aaep’KKoM
AbIXaHWs;
* OLEHWUTb COCTOSIHWE KapAMOPEeCnMpaTopHON CUCTEMbI, UCMonb3ys npoby KpemntoHa.
TeopeTtnyeckas 4acTb
TpaHcnopTHasa posfib CUCTEMbI KpPOBOOBpaALLLEHUA UMEEeT BayKHOe 3HadeHue ana obmeHa se-
LLECTB M IHEPrUM KaK B NOKOe, TaK M Mpu ABUratesibHon aeatesibHocTu. MU3nonoruyeckue uc-
CnlefloBaHWsA Hanpas/ieHbl Ha BbisSB/IeHWE 3aKOHOMEPHOCTEN AeATeNbHOCTU CepaLa U CoCyoB.
KpoeoobpalueHre obecrneunBaer Bce npoueccbl MetabonmMsma B opraHuMsMe 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 MPOLIECCOB B
opraHusme denoseka. K TKkaHAM M opraHaMm Mo KpPOBEHOCHbIM COCyAaM [OCTaB/AOTCSA BCE
HeobxoauMble BellecTBa (6enku, yrnesoapl, KUCI0PO, BUTaMUHbI, MUHEPasibHbIE COMM) U OT-
BOAATCA NPOAYKTbl OOMeHa BELLECTB M YIIEKUC/IbIN ras.
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CepneuHo-cocyaucTtas cMcTemMa BbINOJIHAET PEryNATOPHYIO U 3aLUMTHYIO (DYHKUMU U B CO-
LPY>KECTBe C HEPBHOWM M rymMopanbHOM CUCTEMaMM WrpaeT BaXkHYH posib B obecrneyeHun Le-
NOCTHOCTH opraHusma. Cocyaucras cuctema AeniMTcs Ha KPOBEHOCHYIO U InMdaTUyeckyto. I
CUCTEMbI aHAaTOMUYECKU U (PYHKLMOHANIbHO TECHO CBA3aHbl, AOMNONHAT Apyr apyra. Kpose-
HOCHas CMCTeMa COCTOMT M3 LEHTPasSIbHOrO OpraHa KpoBoobpalueHus — cepaua, putMuye-
CKMe COKpaLLEeHMA KOTOPOro AAatoT ABUXKEHWE KPOBM MO cocyaaM, U caMux cocynos. Jiumdaru-
yecKasa CUcTemMa COCTOUT U3 IMMATUYECKUX COCYAOB, Y3/T0B U MPOTOKOB.

BakHelwen xapaKTepUCTUKOM NPOU3BOAMUTENBHOCTU Cepaua SABSETCA CUCTOJIMYECKUI
06bEM, XapaKTepUCTUKOW KOTOPOTro ABNIAETCA apTepuasibHoe AaBfieHue.

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

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

NcTopuueckasa cnpaska:

ApmepuansHoe daBneHue BnepBuie 6bino uzmepero B8 1733 200y aHanulickum ecmecmBouc-
neimamenem St. Hales. Bo 88edeHHol 8 apmeputo nowadu cmekisHHOU mpybke oH 3aguKcu-
poBan noovem kpoBu Ha 8 pymoB u 3 drwima Bbiwe ypoBHs neBozo xenyooyka cepoua. B
OdaneHelwem St. Hales HeoOHoOkpamHo noBmopsan 3mom 3KcnepuMeHm HA PA3HbIX KUBOMHbIX.
Emy yoanoce uszmepums OaBneHus 8 nepugepudeckux apmepusix u BeHax u, no-8udumomy,
oaxke B8 ne2oyHol apmepuu, nockoneKy uzBecmHo, ymo St. Hales 8nepBoie usmepun memnepa-
mypy «kpoBu B neakux». JomkHo 6bin10 npolimu okosno 100 nem, ymobsl 3xcnepumeHm St.
Hales Hawen npumeneHue 8 npakmuyeckol MeoduuuHe.

J.L. Poiseuille 8 1828 200y 0ns npsmozo usmepeHus 0aBnerHus 8 apmepuu xuBomHo20
npumeHun pmymHsili moHomemp, a C.Ludwig, coeduHuB e2o ¢ 08uxywumcs 6apabaHom, Bnep-
Boie 3anucan nynecupyrowyro KpuByro apmepuansHozo 0aBneHus (cuemozpammy). lNpubop
6611 aBmopom HasBaH KumozpagomM u 8 meyeHue MHORUX NOCNEOYIOWLUX €M CYXKU OCHOB-
HbIM cpedcmBom Ona peaucmpauyuu pasaudHelx ¢usuonoauyeckux npouyeccoB. C amozo Bpe-
mMeHU 6epym Ha4asno chuemozpagudeckue MemoOsl pe2ucmpayuu 2eMoOUHAMUKU.

Pasnuyalor aBa nokasarens aptepuanbHOro AaBeHus:

Cucronunyeckoe (BepxHee) aptepuanbHoe aaenexve (CI) — 310 ypoBeHb AaBneHWs KpoBu
B MOMEHT MaKCMMaJslbHOro COKpaLLEeHUs cepALa, XapaKTep13yeT COCTOsiHWE MUOKapaa JIeBOro
xenypouka 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 paBneHue — faBneHUe, KOTOPOE KPOBb OKa3blBAeT HAa CTEHKU KPOBEHOCHbBIX CO-
CYyZOB, UM MpPEBbILLEHWE AABNEHNUS KMAKOCTU B KPOBEHOCHOM cUCTEME Haf atMocdepHbIM. Bbl-
LEensoT cnepyowme BUAbl KPOBSHOMO AAB/IEHWUA: BHYTPUCEPAEYHOE, KanuiapHoe, BEHO3HOE.

ApTepuanbHoe AaBneHne 3MepseTcs B MUIIMMETPAx PTYTHOrO CTonba, COKPaLLEHHO MM
pT.CT. 3Ha4YeHMe BennYuHbl apTepuanbHoro gaeneHus 120/80 o3HavaeT, 4To BeSIMYMHA CU-
cTonu4yeckoro aaeneHus paeHa 120 Mmm pr.cT., @ BeIM4MHA AMACTONIMYECKOTO apTePUANIbHOrO
faenenus pasHa 80 MM pT.cT. Pa3HOCTb Mexay BEIMYMHAMU CUCTONTMYECKOro U AMacTosimye-
CKOro JaB/ieHUI HasbiBaeTca nynbcoBbiM aasneHvem (M). OHo nokasbiBaeT, HACKOJIbKO CU-
CTONMYEeCKoe JaB/ieHWe MPEeBbILAET ANACTONMYECKOE, YTO HEOOXOANMO AN OTKPLITUSA NONy-
JIYHHOrO KfanaHa aopTtbl BO BpeMs cuctonbl. B Hopme nynbcoBoe paBneHue paBHO
35—55 mm pr.cT.
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BennunHa KpoBAHOro AaBfieHWs 3aBUCUT OT TPEX OCHOBHbIX (haKTOPOB:

* 4acTOTbl U CUJIbl CEPAEYHbIX COKPALLEHWI;

* BEMYMHbI NepudepUHecKoro ConpoTUBEHHS, T. €. TOHyCa CTEHOK COCYAOB, [MaBHbIM 06-

pa3oM, apTepuos U BeHYN;

* obbemMa LMPKYIMPYIOLLEN KPOBMU.

ApTepuanbHoe AaB/ieHWe 300POBOro YesioBeKa ABNSAETCA BE/IMYMHOW AOBOJIbHO MOCTOSH-
HOM, OAIHAKO OHO BCerga noapepraeTca HebonbwKM KonebaHWAM B 3aBUCMMOCTH OT a3 aes-
TENbHOCTM cepaua v AbixaHusa. Kposonotepu BeayT K CHUXKEHMWIO KPOBSHOTO AaB/IEHUS, a nepe-
nueaHue 60bLIOro KONMYECTBa KPOBM MOBbLILLAET apTepuanbHoe aaeneHune. Benvunna naene-
HUS 3aBMCUT OT Bo3pacTa. Y AeTer apTepuasibHOe AAB/eHWEe HUXKE, YEM Y B3POC/bIX, MOTOMY
4TO CTEHKM cocynos 6onee 31acTUYHDI.

ApTepuanbHoe AaBneHue MOXXHO U3MepuTb C MoMoLlbto Nnpubopa churmomaHometpa (To-
HOMeTpa).

CoBpeMeHHble LMdpoBblE MONyaBTOMAaTUYECKME TOHOMETPbI MO3BOMSAIOT OrPaHUYUTLCS
TOMIbKO HabopoMm AasnieHus (40 3BYKOBOrO CUrHasna), AanbHenlmnii cbpoc AasneHus, peructpa-
LMIO CUCTONIMYECKOrO M AMACTONIMYECKOrO AABNEHWUSA, UHOMAA — MNynbca U apuTMuM, npubop
NMPOBOAMT CaM.

ABTOMaTHYECKME TOHOMETPbI CaMM 3aKayMBaloOT BO3AYX B MAHXKETY, MHOMAA OHU MOTYT Bbi-
JaBatb AaHHble B UM(POBOM BUAE, A5 Nepeaaym Ha KoMMbioTep WK apyrve npubopsbl.

NMOMOLLDb YYUTENIO

370 UHTEpeCHO:

K. Vierordt ucnonbsosan ccmrmorpaduio ana HENPSMOro U3IMEPEHUs AaBNEHUA KPOBU
y YenoBeka. B TeueHun nocnepyrowmx net kumorpad Jliogeura MHOrokpaTHoO ycoeep-
weHctBoBanca. Ha ero 6ase E.J. Marey B 1876 r. usrotoeun nnetusmorpad, KOTOpbIi
MO3BOJIAAN HEMPAMbBIM METOLOM ONpefeNaTb CUCTOIMYECKOE U ANACTONMYECKoe apTepu-
anbHoe paeneHue. B nocnencTtemm aToT MeTOA NOMYYUN Ha3BaHUE OCLUIIIOMETPUYECKO-
ro.

G. Gartner B 1899 rogy cospan cneaytoliee NoKosieHWe annapara ans HEMHBA3UBHOIO
M3MepeHUs apTepuanbHOro AAB/IEHUS U Ha3Basl ero TOHOMeTPOM. TpeMs rogamu paHb-
we 15 nekabps 1896 r. 8 TypuHckow rasete «GazzettamedicadiTorino» 6bina ony6aunko-
BaHa ctatba «Unnuovosfigmomanometro», B kotopoi aBstop S. Riva-Rocci onucan
OPUrMHaNbHbIM METoA, HENpPsSIMOro U3MepeHUs apTepuanbHOro AAB/IEHUS C MOMOLLbIO
pTyTHOro churMmomMaHoMmeTpa cBoen KoHcTpykuun. Meton Pusa-Pouun 6bin npegensbHo
npocT. B BenocunegHyto LWMHY, ONOSCIBAIOLLYIO BEPXHIOK TPETb Meya U COeAUHEHHYIO
C PTYTHbIM chpUrMOMaHOMETPOM, PE3UHOBOW rpyLUen, HarHeTanca Bo3ayx. Mukcuposa-
NOCb AaBneHue, NpU KOTOPOM MpeKpallanack nynbcauus, YTO COOTBETCTBOBAIO CUCTO-
NIMYECKOMY AaBNeHUI0. 3aTeM U3 LWWHbI AABNIEHME NOCTENEHHO CTpaBanBanocsk. lNepsbie
NosIBNEHUSA MyNbCalMM COOTBETCTBOBANIM AUACTONIMHECKOMY JaB/ieHuio. Y3Kas LMHa co-
34aBana MHOro Heyao6CTB M HepeaKOo U3Bpallana pesynbrarbl MCCIef0BaHUA.
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Puc.22. MNneTtusmorpad — annapar aAns rpacdryeckoro onpeneneHus konebaHunin obbéma
Pa3/IMYHbIX YIEHOB Tesla B 3aBUCMMOCTU [MaBHbIM 06Pa30oM OT CTEMEHM UX KPOBEHAMOHEHUS:
1 — umnuHap; 2 — pesuHoBas MaHXeTKa; 3 — Tpybka ans coeguHeHus ByTbiav ¢ npubopom;
4 — Tpyb6Ka ans coegnHeHusa npubopa c Kancynon Mapesi; 5 — 6yTbiib ans Bogpl; 6 — H6apa-

6aH kumorpada.

Puc.23. lLiunnoHe Puea-Pouuun (1863-1937)

Cnepytowmii BecbMa BaXKHbIM 3Tan B pa3BUTUX METOAOB U3MEPEHUs apTepuasnbHOro AaBne-
Hus otHocutcs K 1905 roay. BoeHHbiit Bpau m3 C.-letepbypra H.C. Kopotkos, ucnonb3ys
ccpurmomaHomeTp Pusa-Pouun, npepnoxxkun ayckynbTaTMBHbIM MeTOL OMNpeneneHus YpPOBHS
CUCTOJIMYECKOrO U AMacToNMyecKkoro faeneHusi. Meton ocHoBaH Ha BbIC/YLUMBAHWMW LUYMOB,
BO3HMKAIOLLMX MPU NOCTENEHHOM CTPAB/IMBAHUKU BO3A4yXa M3 pasfyTon MaHxeTbl. [laBneHue B
MaHxeTe, 3acMKCMPOBAHHOE MpPU NOSIB/IEHWE NEPBOTO LLyMa, COOTBETCTBOBA/IO CUCTONIMYECKO-
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My OaB/1€HU0, naBneHue, 3aCbVIKCVIpOBaHHoe npu npekpaweHnn lymos — AnactoiM4eCKomMy
AaB/eHUIo.

Mneuesan aprepus
MaunomeTtp ——

o
~
S,

Mpywa r

MeTon KopoTkoBa
0N U3MEepeHus
KPOBSIHOTO JaBfeHus

KT8 MM DY, OF. [laBneHIe KPOBY B NNGUSBOH APTEPUM
GHCTOHH"l&CKOe 4 naBﬂBHll‘le B MaHXEeTKe
20 1150/ Hoenenue Mg
156 126 ¢ p— \-.{-r AA ]I AL |_| '.'I 'I hA I‘
10 ’32I ARV Arans T AR TATARLTY
01 0l Auacronudeckoe : e
Aaenenve :
3ByKu KOPOTKOBA -..q{“*...
‘ - Bpemsa g

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

Meton H.C. KopotkoBa v B HacTosilee Bpems, cnycta 100 net, sBnsaeTcs OCHOBHbIM MeTO-
[IOM OnpeaeneHus apTepuanbHOro AaBfeHUs B KITMHUYECKON MeaUUMHE, LUMPOKO UCMONb3ye-
MbIM BO BCEX CTPaHax.

MeToanka usamepeHus apTepuanbHoro gaeneHus no metogy Koportkosa

1. MNpuaatb nauneHTy yaobHoe nonoxeHue, cuas unu nexa. MNepen nsmMepeHnem naumeHt
LO/KEH OTAOXHYTb B CUAAYEM WJIU JiIeXKAYeM MOSOXKEHUN B TEYEHUU HECKOJIbKUX MUHYT.

2. lMonoXuTb pyKy nauueHTa B pa3orHyToOM MOJIOXKEHWUMU NALOHbIO BBEPX, MOAJOXKMB BaSIUK
nopA, IOKOTb.

3. Hanoxutb MaHXeTKy TOHOMeTpa Ha 0b6/I0KeHHOe Mniedo nauueHta Ha 2—3 CM Bbllle

nokTeeoro cruba TakK, 4TOOBI Mexxay HUMU nNpoxonun 1 naneu. anMeanMeZ oaexna He oK~
Ha CcAaB/IMBaTb MN1€40 BbllLe MaHXXEeTKU.

4. TpybKu MaHKeTKM obpaLleHbl BHU3.

5. CoeiMHUTb MaHOMETP C MaHXXeTKOM,

6. NpoBepnTb NONOXKEHUE CTPENKM MAaHOMETPa OTHOCUTENIbHO «0»-I OTMETKM LIKasbl.

7. Onpepenutb NanbLamu NysbCaLMio B JIOKTEBOW AMKE, NMPUNOXKWUTb HA 3TO MeCcTo poHeH-
ZlocKon.

8. 3aKpbiTb BEHTWUNb FPYLUM, HArpeTb BO34YX B MAHXKETKY JO MCYE3HOBEHWS NynbCauuu B
nokrteeon aptepun +20—30 MM pT. CT. (T. €. HeCKONbKO Bbile npegnonaraemoro A/l).

9. OTKpbITb BEHTUJIb, MELJIEHHO BbIMyCKaTb BO34YX, BbIC/yLLUMBASA TOHbI, CI€AMTb 3a NOKa3a-
HUAMW MaHOMeTpa.

10. OT™MeTuTb LMpPY NOSBNEHUSA NEPBOroO yaapa nynbCOBOW BOJIHbI, COOTBETCTBYIOLLYIO CHU-
ctonuyeckomy All.
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11. «OTMeTUTb» UCYe3HOBEHME TOHOB, YTO COOTBETCTBYET AnacTtonudeckomy All. MNpumeya-
HWe: BO3MOYKHO OC/IOXXHEHWEe TOHOB, YTO TOXE COOTBETCTBYET Auactonuyeckomy All.

12. BbinyCcTUTb BECb BO3AYX U3 MAaHXXETKU.

13. MoBTOPUTL NpOLEAYPY YEPES 5 MUHYT.

NMOMOLLDb YYUTENIO

ITO UHTEpEeCHO:

MNoBblweHWe aaBneHus Ha Kaxable 10 MM pT. CT. yBENMUYMBAET PUCK PaA3BUTUS CepAaeY-
HO-cocyaucTbix 3abonesaHuii Ha 30%. Y nioper C NOBbILEHHbIM AABAEHWEM B 7 pas
yauie pasBMBAIOTCA HAPYLUEHUS MO3rOBOro KpoBooOpalueHus (MHCynbTbl), B 4 pasa
yauie — uwemuyeckas 6onesHb cepaua, B 2 pasa yalle MoparkeHWe COCYAOB HOT.
MMeHHO C wW3MepeHWs apTepuanbHOro [OaBfeHUMS HEOOXOAMMO HauuHaTb MOWCK
MPUYKMHBI TAKMX YacCTbIX MPOSBIEHWUI AUCKOMdOpTa, Kak rososHasa 6onb, cnaboctb, ro-
NOBOKpY>KeHWe. Bo MHOrMX cnydasix 3a gaBneHneM HeobXoLMM MOCTOSIHHbIM KOHTPO/Ib,
W U3MepeHUs cnepyeT NPOBOAUTb MO HECKOJIbKY pa3 B AeHb.

Bepxuanit
IpeneJn

200 — 180
180 —
170 —
160 —
150 —
140 —
130 —
120 —
110 —
110 — 920 ——————

90 — - Juacronuueckoe
80 ——

70 —
60 —
50 —

Cueronuueckoe

1056

I

B MIIJIAMETpax PryTHOTO cToJI0a

Kpossasoe naBreHne

| | I [
0 20 40 60 80

Bospact

Puc. 25. Ipacduk M3MEHEHUA KPOBSHOIO AaB/IEHWUS C BO3PACTOM

CHeTOMHYeC KOS JdmacToI e e hreHKa YPOBRHST
(5) AL (D) A AT
Mennme 120 Mennme 20 OnTHMATEHOE
120—129 H—H4 MopmanbHoe
130—139 BEH—8H9 Bricoxoe HOD-
M AT BHOE
T40-—15%9 90—99 1-A cTeneds A"
160—179 100—109 2-a crenens A
180 1 BBIIIE 110 1 seie d-a crenens AT

Puc. 26. Knaccudurkauma noebilueHHOro AaBneHus (aptepuansHon runepteHsuu (Al))
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ApTepuanbHas runepTeH3uss — CTOMKOe NOBbILEHWe apTepuanbHoro aaenexHusa ot 140 /90
MM pT. CT. 1 BblLLeE.

ApTepuanbHas runoToH3us — CTOMKOE W/IM PErynspHoOe NOHWXEeHWEe apmepuasbHO20 AaB-
nexus Huxke 100/60 mm. pr. cT.

JNa6oparopHas pabora Ne1

«HN3mepeHue apmepuansHo20 daBnenus npu nomowu yugppoBol nabopamopuu
Releon Litex.

Llene pabomei : [poBecTn U3mMepeHUs KPOBSIHOTO AABMEHUS.

3adayu:

1. U3yuntb rpacmk namMepeHns KpOBSAHOIO AaBlEeHUS.

2. OnpepenvTb 3Ha4YeHWe CUCTONIMYECKOTO U AUACTONIMYECKOTO AABEHUS.

Mamepuansi u 06opydoBaHue: undposas naboparopus Releon Lite, (natumk aprepuasb-
HOrO [aB/MIEHNS) MaHXXeTKa C rpyLllei ANna HarHeTaHUs BO3ayxa.

MnaHwWweT MM nepcoHasbHbI KOMMbIOTEP C MPOrPaMMHbIM 0becneyeHmeM.

TexHuka 6e3onacHocmu:

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

2. TOYHO BbINOHAET yKa3aHUsa yuuTenss 6uonorum npu pabote C 3neKTPOHHbLIM 0bopyoBa-
HWEM B OTHOLLEHWM COBMIOAEHNUA NOpALKA AENCTBUN.

3. MNpuctynatb K pabote ToMbKO TOrAa, KOraa ydeHue ybeauncs B McnpasHOCTM 0bopynoBa-
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-
HeTYy BO BPEMS 3KCMEPUMEHTA.

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

lMopsadok npoBedeHusa 3kcnepumeHma:

1. Hanoxute maHxeTty Ha nnevo. [pefBapuTeNnbHO CHUMUTE NNOTHYIO OAEXKAY.

2. Bcrasbte BO3ayLIHYlO TPYOKYy B BO3AywHOe rHesgo npubopa (matyvMk aprepuanbHOro
nasnenHusa Releon Lite.

3. MpocyHbTe pyKy B MaH»KeTy.

4. Capgpbte NpAMO, PyKy pacrnosioK1Te Ha CTose,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 HAKa4yaHO» WKW MPO3BYYUT CUTrHAI.

8. MnaBHoO cnyckawnTe BO3AyX, OTKPbIB BUHT.

9. Ha neBol naHenu nporpaMmbl AoSIKHA NOABUTCSA MHOPMALMSA O AAB/IEHUU U MyfbCe., a
B LEeHTpe —rpadumK.

NHTepBan BpeMeHU Mexay M3MepeHUsIMU apTepuasibHOro AAB/IEHMSA 3aBWUCMT OT MOCTaB-
NEHHbIX 3afa4, BO3pacTa nauueHTa, HamMumsa apuTtMmUmn U apyriux akTopos.

Mpn HeoOXOAMMOCTH BbINONHEHUS CEPUM U3 2— 3 NOBTOPHbIX M3MEPEHUI UHTEPBAN BpEMe-
HW MeXXOy HUMW OO/MKEeH cocTaenATb He MeHee 15 cekyHa. B atom cnyyae peructpupyertcs
CpefHsAs BENMYUHA STUX U3MEPEHUM.

PasHuua B gaBneHnn Ha pyKax MoXeT ObiTb BECbMa CyLL,ECTBEHHOMW, MO3TOMY PEKOMEH-
AyeTcs MpOBOAUTb M3MeEpeHWe Ha pyKe C Oosiee BbICOKMMW 3HAYEHUSIMU apTepuasibHOro
LaBneHus.
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3acdmKcrMpoBaTb pesynbTaTbl UCCIeAOBaHUS B MPOTOKO:

MNMokasarennb Pesynbrar
ca
hn
na
Hopma C/[], (no dhopmynam)

Hopma A4, (no dhopmynam)

CL (cuctonunueckre gaBneHve) — nokasartesb BeIMYMHbI MaKCUMasibHOro apTepuanbHOro
[aBeHus;

LA (anactonuuyeckoe aasneHuMe) — rnokKasaresib BEIMYUHbI MUHMMAJIbHOTO apTepPUanbHOMo
JaBeHus;

MO —nynbcoBoe naBneHue.

BenununHy nynbcoBoro faefeHUs pacCUMTLIBAOT, BblYMTAs M3 BEJIMYMHbI CUCTONIMHYECKOTO
[ABJIEHUA BeIMYMHY AMACTOJIMYECKOTO.

[ns onpepeneHva [OMKHOW WHOMBUAYaNbHOM HOPMbl apTepuanbHOro LABJEHUS MOryT
ObITb MCMONb30BaHbI CiedyloLne 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 BOMpPOCaM.

1. Y70 Takoe aptepuanbHoe aaeneHue?

2. B yeM cylwHOCTb METOOAMKM M3MEepeHUa apTepuasbHoOro aaeneHus no metopy Ko-
poTkoBa?

3. YT0 Takoe nynbcoBoe faBneHue?

JNlaboparopHas pabora Ne 2

«®yHKUMOHaNbHbIE NPOObI HA PEaKTUBHOCTb CEPAEYHO- COCYAUCTON CUCTEMbBI»

TeopeTtnyeckas 4acTb
CUHXpOHHan perncrpaums pasfMyHbix BHeWHUX nposieneHuni gestensHoctn CCC (ceppeu-
HO COCYAMCTOM CUCTEMbl) MPU MPOBEAEHWM Pa3fiMyHbIX (DYHKLMOHA/bHLIX NPOo6 paclumpser
[AMarHOCTUYECKME BO3MOXHOCTU B aHanu3e paboTbl 3TOM BayKHOW CUCTEMbl opraHu3ma. Peak-
LMW reMOAMHAMUKK Ha (DYHKLMOHA/IbHbIE HAarpy3KW MOXHO pa3fesninTb Ha TPU OCHOBHbIE TUNa:
* a[eKBaTHbIM C YMepeHHbIM ydauieHueM nynbca He 6onee 50 % K MCXOQHOMY ypOBHIO,
ysenuuenunem cuctonmndeckoro ALl no 30 % npwu HesHaumTesbHbIX KonebaHuax auacro-
nnyeckoro AJll u BocctaHoBieHMEM B TeyeHMe 3—5 MuH;
* HeafeKBaTHbIM C Ype3MepHbIM yBenuYeHWeM nokasatenen nynbca v ALl v 3apepkou
BOCCTaHOB/IeHUs 6onee NATU MUHYT;
* MapafoKCasibHbIA TUM peakunu, He COOTBETCTBYIOLLMIM SHEPreTUYECKUM NOTpebHOCTAM, C
konebanusamu nokasaresnen meHee 10 % K UCXOQHOMY YPOBHIO.
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lMpakTnyeckasa 4yacTtb

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

Mamepuanel u o6opydoBarue: undposas naboparopusa Relab (patuvk apTepuasnbHOro
[AB/IeHMA) MaHXKeTKa C rpyLuen ans HarHeTaHWs Bo3ayxa.

MnaHwWweT MM nepcoHasbHbl KOMMbIOTEP C MPOrpaMMHbIM obecneyeHneM.

TexHuka 6e3onacHocmu ( CMOTPeTb MHCTPYKUMA B paboTte No 1)

lMopadok npoBedeHus 3kchepuMeHma:

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

2. Hanoxwute maHxeTy Ha nneyo. [peaBapuTenlbHO CHUMUTE NJIOTHYIO OAEXAY.

3. Bcrasbre BO3aylWHYlO TPYOKYy B BO3AywHoe rHesno npubopa (matyvMk aprepuanbHoOro
naeneHus Relab).

4. MNpocyHbTe pyKy B MaH»eTy.

5. CapbTe npsAMo, pyKy pacnosioXuTe Ha CToJie, MaHXeTa AO0/MKHA HAaXOAMTbCA Ha YPOBHE
cepaua.

6. 3anyctute nporpammy Relab v HaKMUTe Ha KHOMKY CTapT

1. HarHeTatte BO3ayx B MaH)KeTKy AO MOMEHTa, KOr4a Ha JIeBOM NaHenu nporpamMmbl He
NOSBUTBCS HAAMUCH «AOCTAaTOYHO HAKAYaHO» WKW MPO3BYYUT CUTrHAI.

8. MnaBHo cnyckarTe BO3AyX, OTKPbIB BUHT.

9. Ha neBo# naHenu nporpaMMmbl AO/MKHA NOSBUTCA MH(OPMALMA O AABJEHUA U MySbCeE.

10. 3acdukcupoBaTtb pesynbratbl UCCEAOBAHMSA B NMPOTOKOJ.

11. Coenarb BbiBOA.

MpoTokon BbiNoNHeHUs paboTbl

CocTosaHue AL YyCc
B nokoe YCCt ......
Mocne 20 npucepaHui ycea.......

IOns oueHkun TpeHnpoeaHHocT CCC K BbiNoNHEHUIO hU3MYECKOW HarpyskM MOryT UCMoJsib-
30BaTbCA Takue NoKasarenu, Kak koadduumeHT eBbiHocaneocTH (KB)

KB = (4CC / na)-10

* 1 nokasarenb Kadectea peakuuu (MKP):

NnKP=(Nag2 —na1/(4CC2 — 4Cci),

* roe

NnA1v4YCC1 — nynbcoBoe aaeneHve v NynbC 4O HArpy3Ku;

MNA2 v YCC2 — nynbcoBoe pgaeneHue v NyNbC NOC/e HarpysKu.

MpoTokon BbiNONAHEHUS PabOoTbI

Pesynbtatbl uccnepgoarnma CCC Ha hyHKLMOHaNbHYIO peaKTUBHOCTb

Bpemsa otabixa, MMH
Mokasarenu Ucxonnvie 20 npucepaHuii 15 cek Ger 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.

U3zmepeHue apmepuaneHo20 daBneHus. OnpedenieHue cucmMosIU4€CKO20
U MUHYMHO20 06vbemo8 kpoBu pacyemHbiMm MemooOom

TeopeTtnyeckas 4acTb

Mpr KaykooM COKpallleHWM cepaua B apTepuu BbibpacbiBaeTcs onpeaeneHHOe KOMYecTBo
KPOBM, KOTOPOE Ha3blBalOT CUCTONIMYECKUM UK yaapHbIM obbemom kposu (COK nnu YOK).

Cepaue, BbiOpacbiBas KPOBb B a0PTY M IEFOYHYIO 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 pakTopoB: CONpPOoTUBEHHE ne-
prdepPUYECKNX COCYAO0B, TPEHUE YACTUL, KPOBU O CTEHKU COCYAOB.

BenuunHa KpoBsiHOro AaBneHWs 3aBUCMT MaBHbIM 0OPa3OM OT CUCTOMYECKoro obbema
KpOBM M aMameTpa cocynos. B cBolo oyepenb cuctonuuecknii 06bemM KpOBM 3aBUCUT OT CHUIIbI
COKpaLLLEHUI cepaua: Yem CubHee CoKpalleHue, TeM bosblue 06beM BbIOBpPacbiBAEMON KPOBU.
MoatoMy faeneHue B aptepusx OyaeT TeM Bbille, YEM CUJIbHEE COKpaLLEHUe cepaua.

KpoBsHoe paBneHMe HeoOMHAKOBO B pasHbiX YydacTkax cocyauctoro pycna. Camas
6osbluan BesMYMHaA KPOBSAHOMO AAB/IEHWUA B a0PTE, HECKO/IbKO MEHbLIEe — 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 4yem bnunxe oH
K BEHO3HOMY. B nosbix BeHax OHO MHOTAA CTAaHOBUTCS AaXKe HUXKe aTMocthepHOro.

[aBneHve 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 YesloBeKa CUCTO/IMYECKOE AAB/IEHUE B M/IEYEBOM apTepuv B
cpepnHeMm coctaenset 120 mm pt. c1. Bo BpeMa guactonsbl faeneHve KpoBM HaMMeHbLLEE, OHO
Ha3blBaeTCsA AMACTONIMYECKUM MM MMHUMa/bHbIM AaBnieHveM. B cpeaHem B nneyeBon aptepuu
oHo cocTaenset 70 MM, pT. CT.

PasHuua Mexay CUCTONMYECKMM U AMACTOSIMYECKMM AAB/IEHWEM MOJTyYMa Ha3BaHWe Mynb-
coBoro gaeneHusa. OHO ABNAeTCA BaXKHbIM MokasartesieM (PyHKLMOHaNbHOrO COCTOSHWUA Cep-
[e4YHO-COCYANCTOM CUCTEMBI.

Y YyenoBeka MOXHO ONpefAeNnnTb BEMYUHY CUCTOSIMYECKOTO U AMACTOSIMYECKOTO AABEHUS
mMetogoM KopoTkoBa npu mMoMoLn PTyTHOrO MM NPYKUMHHOrO MaHoMeTpa SMbo MCnonb3ys
undposble nabopatopuu. (oatunk gaeneHusa) 3Has BennunHy cuctonuyeckoro (CL), amacro-
nuyeckoro (A4) v nynecoeoro (M4)nasnexHusa kposu, YHCC, mMoxHO no cdopmyne paccuutarb
BEJIMYMHY CUCTONIMHECKOrO (B M/1) U MUHYTHOTO (B /1) 06bEMOB KPOBM Y YeNioBeKa.

LLInpokoe npumeHeHune nonyuuna c¢opmyna Crappa:

CO=[(100+0,5x0Ma)— (0,6 x40)] — 0,6 xB,

rae CO — cucronunueckuit obvém; ML — nynbcosoe gaenenue; A1 — auacrtonuyeckoe nae-
nexue; B — Bo3pact ucnbityemoro.

YcTtaHoBneHo, 4to pacuyéTtHble BennynHbl CO, nonyyeHHble C NOMOLLbIO 3TOM (hOpMYJibl, XO-
pOLLUO COBNaAaloT C AaHHbIMU, NOSTYYEHHBIMU KNACCUYECKUMU METOAAMM.

MWHYTHbIM OOBEM KPOBM paccUUTbIBAETCA MO hopMysie:

MOK = CO x 4CC,

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

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

O6vekm uccnedoBaHuli: Henosek.

O6opydoBanue: undposas naboparopus, AaTYNK apTEPUATIbHOMO AABEHMS.

TexHuka 6e3onacHocmu (MHCTpyKuma B pabore Ne1).

lNopsdok npoBedeHusa 3KcnepumeHma:

1. O3HakoMbTeCh C YCTpOMCTBOM Npubopa, NpUMeHAEMOro A5l U3MEPEHNUA KPOBSHOMO AaB-
NeHus.

2. O6HaxuTe nesyto pyKy ucnbityemoro. O6epHuTE MaHKeTy MJOTHO BOKPYr CepeamHbl re-
Ya MCMbITYEMOrO TaK, YTOObl ee HMXKHWUI Kpal Haxoauncs Ha 2,5—3 cM Bbilwe floKkTeBoro cruba.

3. K MaHeTKe nogknoynte fatymK apTepuanbHOro AaBiaeHus

4. Bkniouute Ha K nnv nnaHwete nporpamMmmy Ans U3MepPEHUS apTepHUasibHOrO AABNEHUS U
3anycTuTe ee.

5. HarHetaliTe BO34yx B MaHXeTy JO TeX Mop, NoKa Ha JIeBOM MoJie 3KpaHa He MOsiIBUTbCS
3anucb «JlocTatoyHO» UK NPO3BYYUT 3BYKOBOM CUTrHa.

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

I'Iynbcosoe AaBsieHne, MM pPT.CT.

Cuctonunyeckuin 06bem, Mn 70—80

MuHyTHbIN 06bEM KPOBH, N 4,24—5,3

6. MepneHHoO BbiNycTUTe BO34YyX M3 MaHxeTbl. CHWXXasA faBneHue B MaHXeTe, BHUMATENbHO
cnepuTe 3a AaHHbIMK Ha 3KpaHe.

1. MNoABUTbCS BEMUMHA MAKCUMMAsIbHOTO (CUCTONMMYECKOro) AABNEHUSA, T.€. B 3TOT MOMEHT
TONBbKO BO BPEMS CUCTOJIbl KPOBb NPOTA/IKUBAETCA Yepe3 CAABEHHbIN Y4acTOK cocya U MUHU-
ManbHOe (AMacTonMyecKoe) AaBneHue.

8. OnpenenuTte CUCTONMYECKUI M MUHYTHbIM OBbEMbI KPOBM pacyeTHbIMW MeToaamu Mo
dopmyne Crappa.

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

Bo1800db1 u ob6cyxdeHue pesynomamoB pabomel: CpaBHWTE MONYYEHHblE Pe3ynbrartbl C
HOpMaJsibHbIMU BenMuMHaMK. OBbACHUTE NPOUCXOXKAEHWE CUCTONIMYECKOrO U auactonmyeckoro ALl
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JlaboparopHas pa6ora Ne 4.

«OnpepeneHne MUHYTHOro 06bEMa KPOBOOOpaLLEHMA KOCBEHHBIM METOA0M
B NOKoe U nocsie GUusn4ecKou HarpysKku»

Llene pabomer: O3HakoMutbCs ¢ MeToaukon onpeaenerns MOK

TeopeTtuyeckas YacTb

MuHyTHbIM 06bEM KpoBoobpalueHus (MOK) sensetcs ogHWMM U3 MaBHbIX MOKasaTesieH
(byHKUMK cepaeyHo-cocyancTon cuctembl. Metoabl onpeaenermna MOK moryT 6biTh pasaeneHbl
Ha npsmble (DPuka, NponnbmaHa. Crioapta-famMunsToHa, TEPMOAWUNIIOLMM U NP.) U HENpsiMble
(Crappa, ccurmorpadmueckuit, bannmcrorpadpuyeckmn).

Bonbwoe pacnpoctpaHeHue nonyunn metog Crappa (1954). Itor matemarvyeckuii meTop,
onpenenenna MOK 3akntoyaeTtcs B pacyetax no crneyuasnbHbiM 3MIMpUYeckum dopmynam. Y uc-
MbITYEMOro OnpeaensaioT apTepuasibHoe AABMeHWE U HacToTy Nynbca (MCnosb3ysa LUMdPOBYO Na-
6opartoputo). 3atem no dopmysie onpenensaloT CUCToNNYeckuit (yaapHbii) o6bem kposu (COK):

COK=100+0,5nN4—0,6 44— 0,6 B,

roe M — nynbcoBoe naenexHue (MM, pT. CT.);
IOl — nnactonuyeckoe paenexHue (B MM. pT. CT.);
B — Bo3pacrT (B rogax).

Mocne onpepenexuns cuctonuyeckoro obvema nerko paccuntatb MOK -MuHyTHbIN 06beM
KpoBoobpalleHus no hopmyne:

MOK = CO x 4I1, rpe Yl — yacToTa nynbca.

Y 3p0posbix nogen BennumHa MOK noaeepykeHa 3HauMTENbHBIM KOlEBAHUAM, CBA3AHHBIM
C NoOJIOM, BO3PaCTOM, BECOM M POCTOM, a TaKXXe C XapaKTePOM [esATe/IbHOCTH.

N3mMeHeHWe YacToTbl cepaeyHbIX COKpALLEHWUM U KPOBSIHOTO JABNEHWUS NpU hU3NYeCcKon pa-
60Te pa3NUYHOM TAXKECTH.

TexHuka 6e3onacHocmu (MHCTpyKuus B pabote Ne 1),

lMopadok npoBedeHus 3kchepuMeHma:

1. MpoBectn namepenune A n YCC B nokoe u nocne cdusmyeckon Harpysku (10 n 20 npu-
cenanus 3a 30 cekyHA) c MHTepBaNoM B 1 MUHYTY.

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

3. Bcrasbre BO3gywWwHYO TPYOKY B BO3AyLIHOE rHe3fo npubopa (paryvk aprepuanbHoro
naenexHus Relab).

4. MNpocyHbTe pyKy B MaHeTy.

5. CagbTe NpsaMo, pyKy pacnosioXuTe Ha CTOo/e, MaHXeTa AO/MKHA HAXOAWTbCA Ha YPOBHE
cepaua.

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

7. HarHeTtalTe 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 AOMKHA NOABUTCA MHPOPMALMSA O JABNEHUU U NYSbCE.

10. 3acdmkcupoBaTtb pesynbratbl UCCIEAOBAHMSA B NMPOTOKOJ.

11. Coenarb BbiBOA.

PexkomeHOayuu no opopmaeHuro npomokosa pabomelr

MonyyeHHble gaHHble 3aHecuTe B Tabnuuy. Coenante 3aknodeHune o6 usmereHun CO u
MOK nocne cdusnyeckom Harpysku. B cnyyvae yeenmuenns MOK oTBeTbTe Ha Bonpoc: «3a cyéT
Yero NPOUCXOAMUT BO3pacTaHUe JaHHOro nokasarens nocne 10 npucesaruit u nocne 20».
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MNpoTtokon nabopatopHoi paboTbi
«M3MeHeHWe 4acToTbl cepaeYHbIX COKPALLEHWI M KPOBAHOMO AAB/IEHUA MPU PU3MHECKOM
paboTe pasMyHOM TAXKECTU»

Moka3arenu Mokon Mocne Mocne

10 npucenaHui 20 npucepaHui

YacTora cepaeuHbix co KpateHun (HCC)

Cucrtonumyeckoe AassieHune

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

Hyn bCOBOE OaBneHune

Cuctonunyecknin obbem Kposu

MuHYTHbI 0ObEM 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 MUHYTHOTO 06bEMa KPOBOOO-
pawenua (OMOK). Y niogei ¢ pasnuyHbiMu 3abonesaHuamu otknoHeHns MOK B nokoe Kak B
Ty, TaK U B APYryl0 CTOPOHY BblpaykeHbl B 6ObLLIEN CTENEHU, YeM Y 340POBbIX.

Monb3ysacb metogom Crappa, onpeaenuts MOK nocne dusunyeckoi Harpysku (20 ry6okux
npucenanui 3a 30 cekyHa) 1 cpaBHuTb ero BennumHy ¢ MOK B nokoe. lynbc v aptepuansHoe
faeneHve onpeaensaTtb Kaxable 30 cekyHa nocne Harpysku u TeyeHue 6-Tv MuHyT. 3atem, pac-
cumtae MOK no nonyuyeHHbIM AaHHbIM, Bbl4epTUTb Kpueyto auHamukn MOK nocne Harpysku.
CpenamnTe BbiBOA;:

CdhopmynupyiTe BbiBOARI.

NMOMOLLDb YYUTENIO

TeMbl MHOMBUAYANIbHOTO NPOEKTa:

«CpaBHeHne MOK y LUKO/IbHUKOB C pa3MyHbIMK 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 AaBneHue?

4. MNepeuncnutb npubopbl, MO3BOMAIOLWME OMPEaeUTb KpoBsHOe JaaeneHue. Yrto
obo3Hauyaet nokasaHue npubopa 120,/90?

5. [latb onpeneneHuve cMcTone 1 guacrone.

6. OT yero 3aBUCUT MHTEPBAN BPEMEHU MEXAy U3MEpPeHUAMM apTepuanbHOro Aaese-
HUa?

7. B uem nsmepsetcs gaenenue?

8. Y10 03HauaeT TepMUH AnacTonmyeckoe fasneHue?

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

10. JaTtb onpepeneHve nynbCoOBOM BOJHbI.

11. Yto Takoe CO? MOK?
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3adaHuel:

B opraHusme yenoBeka KpOBb TEYET MO COCYAAM CBA3bIBAET KAXKAbIM OpraH v Kaxayto 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 MUKpoboB. Cepaue — yaAMBUTENbHbIM U HAAEXKHbIN
MOTOP, Hacoc, KoTopbli paboTaeT B TeueHun Bcen xu3nu (o 100— 150 ner), 6e3 ocTaHOBKM U
«PEeMOHTa» .

BonpocNet

B yem npuumnHa TakoM HEYTOMUMOCTM PaboOTOCNOCOBHOCTHM cepaLa U ero MbilL?

Bonpoc Ne 2

CKonbKo NIMTPOB KPOBM MepeKadMBaeT cepaue Yenoseka 3a 1 yac v 3a 1cyTku, ecnm oHO
COKpallaeTcs B cpeaHeM 75 pas B MUH., BbiOpacbiBas Npu KaXKaoM COKPALLEHUNU U3 ABYX XKeNy-
noykos 150cm® kposu?

3adaHue 2:

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

1. oTAbIXaNM MbILLbI KeNyaKOB Cepaua;

2. OTAbIXanM MbILULbI Mpeacepani;

3. 6bInK 3aKPbITbI CTBOPYATHIE KaMNaHbl;

4. 6binn 3aKPbITbI NONYNYHHbIE KNanaHbl.

CepaeuHbiv LKn

Mepeuncnure pasbl CEPASYHOro UMKNA 1 AauTe UM
XapakKTepucTuky:

Puc.26. CeppeyHblii LuKn

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

3adaHue 4:

B n3BecTtHoM onbiTe uTanbsaHcKoro ydeHoro Mocco yenoBeka KnagyT Ha ropy3OHTaNbHYO
nnatopMy OYEHb YYBCTBUTEJIbHbIX BECOB W YypaBHOBewMWBaHWO MX. CTouT ucnbiryemomy
HECKOJIbKO pa3 MoLIeBe/UTb MasbLaMM HOT, KaK CTpesika npubopa NoKaskeT, 4To CTOpPOoHa nnart-
opMbI, rae nexar Horu onycTunacb. A Npu pelleHnn UM CIOXKHOW MaTeMaTUYeCcKoMn 3aaauu
OMNyCTUTCS APYroW KOHew, nnatopMbl Kak Ha PUCYHKe.
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D] IlepBLIii IKCTCPHMEHT N0 «KAPTHPOBAHHIO MOIra»

Mo3rogoii KpoBOTOK

Puc.27. Onbit Mocco

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

3a0aHuUs Ha PYHKYUOHATbHYH 2PAMOMHOCMb

3adaHuel.

Y 3HAYUTENBHOM YacTU MALMEHTOB C NOBbILWEHHBIM apTepuanbHbIM AABNIEHUEM TaKOe CO-
CTOsiHMEe opraHvM3Ma oOyCNoB/EHO MU3MEPEHWEM AaBfieHUs Ha npueme y Bpada. OHo paxe
MOMYYMNIO CreurasbHoe Ha3BaHUe — «rurnepTeH3usa 6enbix XanaTtoB» UK «CUHAPOM Benbix
xanaTtoB». [ToBblleHWe faBNEHUA B JAHHOM C/ly4ae CBA3bIBAIOT CO CTPECCOM OT NOCeLLeHUs
60/IbHM1LbI, TOFAA KaK M3MepeHWe B AOMALLIHUX YCIOBUSAX UK C MOMOLLbIO NEPUOAUYECKOrO
KOHTPONA pasMelLlaeMbiM Ha Tesle aBTOMaTMYeCKUM YyCTPOMCTBOM MOKa3blBaeT, YToO AaBse-
HWe B HopMme. lNoaBepKEHHOCTb CBA3aHHbIM 3a00MEeBaHMUAM Y TaKMX MaLUEHTOB MeHbLUe,
YeM y NOCTOSAHHbIX TMNEPTOHMKOB, HO Bosblie, YeM y 0bbidHbIX noaen. Ctout nobasuTh,
4TO CylLecTByeT U obpaTHbii (heHOMEeH, Tak HasblBaemMas MacCKMpOBaHHas rurnepreH3us,
Korga y yefnoBeKa AaBfieHWe NOCTOAHHO MOBbIWEHO, HO MPU 6ONbHUYHOM M3MEPEHUU NpU-
XOZWT B HOPMY.

Bonpoc 1.

Y10 Takoe MacKMpoBaHHas runepTeHsva?

1. MocToAHHO NOBbILEHHOE apTepUanbHOe AaBEeHHUS.

2. NoBbieHHOe faBneHne, a Npu U3MepPeHUU OHO MPUXOLUT B HOPMY.

3. HopmanbHoe apTepuanbHoe aaBneHue, a Nnpy BuAe Bpaya OHO MOBbILIAETCS

4. NMoCTOSHHO NOHWXXEHHOe apTepuanbHOe AaB/eHue.

Bonpoc 2.

Kakve xapakTtepucTuku OTHOCATCS K TMNEePTOHUN?

1. lNoBblWeHWe KPOBSAHOIO SAB/EHMA.

2. NoHWKkeHWe KPOBAHOIrO JaB/ieHUe

3. YBenuurBaeTcs NpoCcBeT KPOBEHOCHbBIX COCYLOB.

4. Cy>kaeTca NpoCBET KPOBEHOCHbIX COCYA0B.

Bonpoc 3.

Kak n3BecTHO pabouee KpOBSHOE AABMEHWE Yy KAXKAOrO YesioBeKa 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-

6n1104aTbCA CrieaytoLLmMe NPU3HaKK:

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

Bonpoc 4.

Kak “3BecTHO cTpecchl pa3BMBalOT MHOXECTBO 3ab0/ieBaHWi, B TOM YWUC/IE CBA3AHHbIE U C

M3MEeHEHNE KPOBAHOIO aaBneHuA.
Haﬁ,u,me 3abonesaHua CBA3aHHbIE C U3MEHEHUEM AaBneHunAa:

Undapkr Aa /Hert

[MnepToHuA Ha /Het

JHype3 Oa /Het

[MNoToHus Ha /Het

lMnoguHamus Oa /Het
[MnepTeH3us
Bonpoc 5.

Bbl6epMTe NMPU3HaKKN XapaKTepPHbI€ ON1A TaKOro 3abonesaHue Kak rTMNepPTOHNA:

* nynbcupytoLwas ronosHas 6osb;

* TOJIOBOKPY)KEHME;

* MOKpacCHeHWe Nuua;

* MOHWKEHHAA YyTOMNSAEMOCTb;

* MOBbILEHHAsA YTOM/ISEMOCTb;

* cnabocTb;

* MesfibKaHWe MyLUeK nepeq rnasamu,;

* OfpllUKa, KOTOpas NpuW Harpy3kax yCU/IMBaeTCs;
* OTeKM;

* MNOTINBOCTD;

* CYXOCTb PYK W HOT;

* OHEMEeHMWEe PYK U HOr;

* 60b 3a rpyanHon;

* HeccoHHMLa;

* pasapaKuTenbHOCTb;

* MOCTOSIHHOE YyBCTBO TPEBOrM, GeCrnoKoMCTBO.

3a0aHue 2.
CepdeuHo-cocyducmele 3a6oneBanus

Y KypunblUMKOB MOC/NEe KaXkAoW BbIKYpPeHHOM curapetbl Habnofaetcs Cy)KeHWe COCynos,
anaweecs 30 MuHyT. [TO3TOMY y CMCTEMATMYECKM KYPALLErO YesioBeKa COCyAbl MoYTHU Henpe-

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

Bonpocl.:

Ha kako# Tennodotorpadmm nsobpakeHbl pyKu KypusbLiuka?

Bonpoc 2:

Mpu ynotpebneHunn ankorons u KypeHus y yenoseka Hapyliaetcs paboTa BHYTPEHHUX Op-
raHoB. K uemMy npuBoaMT KaXkaas BbIKypeHHasa curapeta’?

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

K yuemy npuBoauT Kaxkpaa BbiIkypeHHasa curapeta? Aa vwnu Her
YBenuuusaet paboTty cepaua no NpoTaskMBaHUIO KPOBK Ha/Het
HapyweHnue Tennootgaun Oa/Het
PaclumpeHne KpoBEHOCHBIX COCYOB JOa/Her

Bonpoc 3:

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

K Kakum nocnencTeBuMaM NPUBOAMT CyXKEHUE COCYLOB?

1. MNoTepe TpyaocnocobHOCTH Ha AMUTENBHOE BPEMS

2. MHBanmpHocTH

3. Mpuctynbl 601

4. Hukakmx HapyLlieHui He Habnogaetcs.

Bonpoc 4:

BbibepuTte npasusibHble yTBEPXKAEHUS.

1. MocTosiHHbIE 3aHATUA PU3MYECKMM TPYAOM M (PU3MYECKOM Ky/bTYpOoi cnocobCTBylOT pas-
BUTHIO U YKPENIEHUIO CEPAEYHOW MbILLLbI.

2. HUKOTMH BbI3bIBAET CyXKEHME KPOBEHOCHbIX COCYLOB.

3. «lepemexatowasncs xpomoTa» — 3TO pe3yNbraT HenpaBUIbHOrO NUTaHUA.

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

5. TunoguHamus HUWKak He CKasblBaeTcs Ha paboTy cepaua v CoCyaoB.

6. MNpu BbIKYpMBaHWM CUrapeT yCNoKamMBaloTCA HepBbl, CHUMAETCA CTpecc.

7. HUKOTUH CHW>KaeT CBEPTbIBAEMOCTb KPOBM.
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8. MNpwu dusnyeckon pabore ysennuneaetcs oObeM KpPOBM, MpoOTEKaloLLlen Yepes cepaed-
HYIO MbILLILLY.

9. CepaeuHblit MPUCTYN MOXKET BbiTb CMEpPTE/bHbIM, €C/IM OBLIMPHbIA YY4ACTOK CepAeYHOM
MbILLLbI JIMLLIEH KUCopoaa.

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

UCCNEQOBAHUE CBOUCTB APTEPUAJIbHOTO NMYJIbCA
(HA NYYEBOU APTEPUW)

MNcnonb3ys dyHKLMOHaNbHbIE TECTbI C NMOACYETOM YacToTbl cepaeyHbix cokpateHuii (YCC),
MOYKHO MOJYYUTb BaXKHble CBeleHUS O (DYHKLMOHAIbBHOM COCTOSIHUM CEepAEYHO-COCYAUCTOM CU-
cTembl. Hanpumep, onpepenutb BausiHue hU3MYECKUX YNPAXKHEHUH HAa OPraHu3Mm, 4YTo Cyle-
CTBEHHO MOMOraeT B JO3MPOBaHUW (PU3NYECKON Harpy3ku, eé MHanBuayanmsauuM 1 ontTuMasb-
HOCTH.

MNynbc paznuyatoT apTepuranbHbiid, KANUANSPHbIA U BEHO3HbIN.

Haunbosnbluee npaktuyeckoe 3HayeHWe A/ OUArHOCTMKM Pas/iMYHbIX MaToIorMYecKMX Co-
CTOSIHUM MMeeT apTepuasibHbli NysbC.

CywiectByeT HeckofibKo crniocoboB onpeneneHus nynbca, Haubosiee MPOCTOW U3 HUX —
MasibNaTtopHbIi. 3aK/IOYAETCS OH B NPOLLYMbIBAHUK U MOACYETE 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, TOMOrpadUYeCcKUX COOTHOLLUEHUA MEXAY HUMWU U OOHAPYKEHUSI HEKOTOPbIX (OYHKLMO-
HasIbHbIX SIBNEHUIM B OpraHu3me (Temneparypbl KOXW, NyNbCalun COCYAOB, NEPUCTANBTUKU KU-
LUeYHMKa U ap.).

OnpepnensioT nyiibC HA COHHOM, BUCOYHOW M APYrUX AOCTYMHbIX ANA Nasbnauun apTepusx.
Kak npaBunio, nynbc onpegenstor Ha ly4eBOW apTepuM y Havana OCHOBaHWA BGOJbLIOMO Masb-
ua, 4nA Yyero nanblpl (BTOPOM, TPETUM U YETBEPTbIM) CTABATCS YYTb Bbille Jy4e3anscTHOro Cy-
CTaBa, apTepus HallynblBAeTCA U MpUXKMMaeTcs K koctu (puc. 29).

ITO UHTEpECHO:

Bpauesatenu apesHero Kutas, o6cneays 60nbHOro, Uaydanu nynbC He MEHEE YeM B [EBATH
TO4YKax M pasnuyanu no 28 eupos nynbca. B cpenHve Beka MeTon MynbCOBOM AMArHOCTUKU
npoHuK Ha Tepputopuio CpeaHen Asunu: Teopetndeckoe 060CHOBaHWE UCCIEQ0BAHUA MybCa B
«KaHoHe MeamumHbl» Bblaalowerocs spaya cpeaHeeekosoro Boctoka M6H Cunbl (980-1037
IT.) BO MHOFOM CXOAHO C MONIOXEHUAMU OPEBHEN KUTAUCKOW MEAULMHBI.

Puc. 29. UccnepoBaHue nynbca: NpaBuIbHOE U HEMPABUIbHOE MOMOXKEHWE NasbLeB
(no A. ®orenb 1 I. Bogpawke, 2000)
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ApTepuanbHbli NybC — 3TO PUTMUYHbIE KoNlebaHMA CTeHOKapTepui, 0OyCNOBNEHHbIE Bbi-
6pPOCOM KPOBM U3 CEpALA B apTepUaibHYIO CUCTEMY U U3MEHEHWEM B HEWM AABIEHUS B TeYeHUe
CoKpalueHus (cuctonbl) M paccnabnexus (amacronsl).

Npu ccnepoBaHuK nynbca onpeaensioT ero OCHOBHble hU3Mooruyeckue nokasarenu (xa-
PaKTEPUCTUKM):

* pUTM

* yacroty

* HanpskeHue

* HanosnHeHue

* ¢opmy (NynbCcOBOM BOMHbI).

PUTMUYHOCTb Mynibca 0OYC/MOBNEHO pacnpoCTpaHeHWeM KonebaHWM COKpalleHus cepaua
yepes paBHble MPOMEXYTKU BpeMeHu. [pu paccTporcTBax cepaeyHoro pUutMa nysbCoBble BOJI-
Hbl CNEAYIOT Yepe3 HEOAMHAKOBbIE MPOMEXYTKU BPEMEHW U MY/bC CTAHOBUTCSH HEPUTMUYHbBIM.

97O UHTEpECHO:

B Hopme MoKeT BCTpeyaTbCs TakK Ha3blBaeMas «AblXaTe/ibHas apuUTMUSA», NPU KOTOPOM ya-
CTOTa nyfbca BO3pacTaeT Ha BAOXe U yMeHbLuaeTcs npu Bbigoxe. [bixatenbHaa aputMua yaie
BCTPEYAETCA Y MOJIOAbIX /t04eN, a Y B3POC/bIX BO3HMKAET KaK OTBET CEpALa Ha CTPeccoBble
akTopbl, Ha HU3MYECKYIO HArpy3Ky, a TaKXKe Mpu AJUTeNbHOM (hU3NYECKOM UM YMCTBEHHOM
nepeyToM/IEHUM.

Kakne npuumnHbl MOryT 0ObACHWUTL AaHHOE ABneHue?

OrtserT:

Bo3HWKHOBEHME AbiXaTenbHOW apUTMUM OOYC/IOBIEHO aHATOMUYECKOW BIM30CTbIO NErKuX
M cepaua, a TakKe BAUAHUMEM HEPBHO-TYMOpPasibHbIX (haKTOPOB.

YactoTta nynbca B hMU3MONOrMHYECKUX YCIIOBUAX MOKOSCOOTBETCTBYET 4YacToTe CepAeYHbIX
cokpatyeHui u pasHa 60—90 cokpalueHuit B MMHYTY. YacToTa nynbca nofBepykeHa AOBOJbHO
3Ha4YUTENbHbLIM KONEeGaHUAM B 3aBUCMMOCTHM OT BO3pacTa, nosa, pocTa M Apyrux haKTopos.

ITO UHTEpECHO:

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

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

Yactota cepaeudHbix cokpalueHuit meHee 60 B MWMHYTY HasbiBaeTca 6Gpaavkapaven (ap.-
rped. Bpodv — MepneHHbIM U KoPOLa — cepaue). [JaHHoe cocTosiHMe XapaKTepHO BO BpeMs
CHa, Yy hM3MYEeCKM TPEHUPOBAHHbIX JIIOAEN.

HopmanbHeis
pUTM % =
b pajpapinn ‘ \

Taxukapaus h h f‘ ﬁ h h ﬁ r‘ h

Puc. 30. OKI npusHaku Hapywenua YCC
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Hanpsi»keHue nynbca onpenenseTcs TOM CUNOKU, KOTOPYIO HYXXHO MPUNIOXKUTb UccneaytoLe-
MYy AN NOJIHOrO CAAB/IEHWUS NYSbCUPYIOLLEN apTepUU. ITO CBOMCTBO My/ibCa 3aBUCUT OT Be-
JIMYUHBI CUCTONIMYECKOIO apTePUaNIbHOIO AAaBNEHMA U TOHYyCA apTepuasibHOM CTeHKU. YeM Bbl-
e JaBfeHWe, TeM TPyAHEE CXKaTb apTepuUIo, — TAKOW My/bC HA3bIBAETCA HAMPSXKEHHBIM, UK
TBEpAbIM. [1pn HU3KOM JaBNEeHWU apTepuUs NErKo CXKUMAETCA — MYNbC MATKUN.

HanonHeHve nynbca oTpaykaeT Hamo/IHEHWE WCCleAyeMOW apTepyMU KPOBbLIO MO BbiCOTE
nogbema apTepuanbHoOM CcTeHKU. [laHHbIM NoKasatenb 3aBUCUT OT BE/IMUYMHBI yaapHoro obbema,
obLLero KofM4yecTsa KpOBM B opraHu3Me M eé pacnpepeneHus. Pasnuyaior nynbCc XxopoLlero
HaMOJIHEHUA WK MOJHbIW, U NIOXOr0 HAMNOHEHUS UK NycTon (cnabbii, HUTEBUAHDIN).

JlaboparopHas pabora Ne 5.

«OnpepeneHne 0OCHOBHbIX XapaKTePUCTUK apTepUanbHOro nynbca
Ha Jly4EeBOU apTepuUmn».

Lleno pa6omer.o3HakoM1TbCs C OOLIMMKU 3aKOHOMEPHOCTAMU (hYHKLMOHUPOBaHUA cep-
[e4HO-COCYAUCTON CUCTEMBI, HAyYUTbCA NasbNAaTOPHOMY METOLY UCC/IeJOBaHWA My/bca.

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

lMopsadok npoBedeHusa 3kcnepumeHma:

1. Mpuaatb uccnepyemomy ynobHoe nonoxexue, cuas unu nexxa. Oxearutb ogHOBPEMEH-
HO KMCTU nauueHTa nanbLaMu CBOMX PYK BbilLE Sly4e3ansCcTHOro cycraBa Tak, 4tobbl 2, 3 u 4-i
nasbLbl HAXOAMNUCH HaZ Jly4eBok apTepuen (2-1 nanew, y ocHOBaHWsA 6obLIOro nanbua).

2. CpaBHWTb KonebaHWs CTEHOK apTepyi Ha npasoW M nesou pykax. lNposectn nopcyer
My/bCOBbIX BOJIH HA TOM apTepwM, rae OHM Niyylle BblipaxkeHbl B TeyeHun 60 cekyHa,.

3. OueHuUTb UHTEepBaNbl MEXAY Ny/bCOBbIMA BOJIHAMM.

4. OueHuUTb HanosIHeHWe Nyfbca.

5. CnaBuTb neByto apTepuio 4O UCHE3HOBEHUS My/bCa U OLEHUTb HanpsXeHue nynbca. o
HaMNOJIHEHUIO U HAMNPSAXKEHUIO ONPEAENUTL BENIUUYMUHY My/bCa.

6. 3acdukcupoBatb pesynbTaTbl UCCE[0BAHUSA B NPOTOKO.

7. Coenatb BbiBOA.

CeoicTBO Nynbca Hopma BapuaHTbl oTKNoHeHus | [laHHble usmepeHui
Putm PutmMunyHbIN ApUTMUYHBIN
YacTorta 60—90 Penkuit /Yactbii
Hanonxenue Xopoulee Cnaboe
HanpseHue YmepeHHoe Msarkui / Teépabiit
®opma HopmanbHas BbicTpoiit / MepneHHbIN
Bo1800:
lNpu 3amepe nynbC y UCnbITyeMoro .
Ortser:

B HOpME, UMEIDTCA HapylweHNA PUTMHUYHOCTHU, HaCTOTbl, HANPAXXeHUA, HanoJIHEHUA, CbOprI
I'IyJ'IbCOBOl\/‘I BOJIHbI
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JNlaboparopHas pa6ora Ne 6.

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

Lenoe 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 npucepanuit 3a 30 cek.

3. MoetopHo usameputb nynbc (HCC 2).

4. Paccumntatb KoahumumeHT TpeHnposaHHocTu (K) no dopmyne:

5. CpaBHUTb NoNyYeHHbIN pesynbTar ¢ TabnmyHbiMK AaHHbiMKU. Caenatb BblBOA.
6. YpoBeHb TpeHUpPOBaHHOCTH cepae4YHO-cocyaucTomn cuctemol (no Axkesmy, 1975 r.).

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

JNlaboparopHas pabora Ne 7.

«OnpepeneHuve 3Heprosarpar Mo COCTOAHUIO CEPAEYHbIX COKPALLEHUA»

TeopeTtnyeckas 4acTb

B n3BecTHOM NOroBopke «ABUXXEHUE — 3TO XKU3Hb» 3aKJ/IIOYEH [MaBHbIM NPUHLMM 340POBO-
ro 6bitus Tena. MNonb3a M3NYECKON aKTUBHOCTM A/ CEPAEYHO-COCYAUCTOM CUCTEMbI HE Bbl-
3bIBA€T COMHEHWI HU Y Bpadyen, HA Y CMOPTCMEHOB, HU y 00bluHbIX Siloger. Ho kak onpepenutb
cob6CTBEHHYIO HOPMY MHTEHCMBHOCTM (DU3UYECKMX HArpy3oK, 4Tobbl He HaHeCTU Bpeda cepauy
W OpraHusmy B Lenom?

Kapauvonoru v cneunanuctbsl CNOPTUBHOM MEAMLMHbI PEKOMEHAYIOT OPUEHTUPOBATLCA Ha
HOPMY Mysibca, M3MepsieMyto Npu dusnyecknx Harpyskax. O6wbiuHo, ecnm YCC Bo Bpems Tpe-
HUPOBOK NPEBbILLAET HOPMY, Harpy3KW CUMTAIOTCA YPE3MEPHbIMWU, @ €C/IU He AOTArMBaeT Ao
HOPMbl — HefocTatoYHbiMU. Ho ectb u dusmnonormyeckne ocobeHHOCTM opraHu3Mma, BAUSIO-
LLMe Ha YaCTOTY COKpaLLeHWU cepaua.

Moyemy yacToTa cepauebueHus yeenmumnsaerca?

Bce opraHbl 1 TKaHM XMBOrO OpraHMama HY>KAAlOTCSA B HACbILLEHUW MUTATE/IbHbIMU Belle-
CTBaMM U KUCnopoaoM. MIMeHHo Ha 3Tol noTpebHOCTU AepkuTcA paboTa cephaedHO-cocyau-
CTOM CUCTEMbI — KayaeMmas CepALeM KPOBb HACbILLAET OpraHbl KUCNIOPOAOM, M BO3BpaLLaeTCs
B /Ierkue, rae npoucxoamt razoobmeH. B coctosHum nokos ato npoucxoamnt npu YCC ot 50 (y
TpeHupoBaHHbIx ntogen) o 80—90 ynapos B MUHYTY.

Mpu aKTMBHOM ABMXKEHUM NOTPEOHOCTL BCEX OPraHOB B KUC/IOPOAE Pe3Ko Bo3pacTtaeT. Bor
no4yeMy 4acToTa nysibca yBEIMYUBAETCS Nocsie PU3NYECKON HArpy3Ku.
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Cepaue nonyyaet curHan o Heo6xoAMMOCTU MoNyYeHUa HOMbLLEN NOPLMKU KUCIOPOAA U Ha-
ynHaeT paboTaTb B YyCKOPEHHOM TeMmre, 4Tobbl obecneymntb nogady HyHoro obbema Kucnopoga.

’Ih

Puc.31 N3mepeHue nynbca

Ytobbl y3Hath, NpaBuibHO NM paboTaeT cepaue M afeKBaTHble JIM Harpy3ku Mosydaer,
HeoBbX0AMMO YyUMTbIBATb HOPMY HaCTOTbl My/ibCa NOC/E Pa3HbIX (OU3UYECKMX HArpy3OK.

3HayeHUs HOPMbl MOTYT Pa3/iMyaTbCs B 3aBUCMMOCTM OT (PU3UYECKOM MOATOTOBKU WU BO3-
pacTa YesioBeKa, MO3TOMY 4151 ee onpeaeneHra UCnonb3yeTcs hopMysia MaKCUMasTbHOMO MyJb-
ca: 220 MMHYC KONMYECTBO MOJHBIX NET, TakK Ha3biBaemMas dopmyna Xackens-Ookca. OT nony-
YEHHOro 3HayeHus W OydeT BbIMMCNATLCA HOPMa 4YacToTbl cepauebueHunit ona pasHbiX BUOOB
Harpy3oK, Uan TPEHUPOBOYHbIX 30H.

Xoabba — 0AHO M3 caMbix PU3MOMOrMYHbIX COCTOAHMI YeoBeKa, C X0A4b0bl HA MecTe npu-
HATO HayMHaTb YTPEHHIO FMMHACTMKY B KayecTBe pa3MWHKWU. [l 3TOM TpeHUMPOBOYHOM 30-
Hbl — npu xoapbe — cyuiecTeyeT HopMa nysnbea, pasHas 50—60% oT MakcMManbHOro 3Have-
HUA.

Boiuncnum gna npumepa Hopmy HCC nns 30-netHero yenoeeka:

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

2. Y3HaeMm, ckonbko yaapos coctasnsioT 50% ot makcumaneHoro: 190 x 0,5 = 95.

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

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

Mpy KapaMOTPEeHWPOBKE HOPMbI CepALAa MMelT cBor avano3oH. Ocoboi nonynspHOCTbIO
cpenu noper cpegHero BospacTa MoJib3YTCS 3aHATUA KapAWo, WK KapAMOTPEHUPOBKM, TO
€CTb TPEHWPOBKK ANs cepaua. 3ajaya TakMX TPEHUPOBOK — YKPEMNWTb U HEMHOMO YBEIMYUTb
CEepAeYHYIO MbILLLY, 32 CYET Yero yBenuuuTb U obbeM ceppaedyHoro Bbibpoca. B pesynbrare
cepaue Hayuutcsa pabotatb MeaneHHee, HO HAMHOTO 3 eKTUBHEN.

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. Donyctumslie 80%: 180 x 0,8 = 144.

MNonyyeHHble Npepenbl HOPMbI My/bCa BOBPeMs KapauoTpeHupoBoKk ana 40-neTHux nto-
nen — ot 126 no 144 ynapos B MUHYTY.
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Puc.32. ber

OT1nnuyHo yKpennseT cepaeyHyto Mbiwuy HecnelwHbin 6er. Hopma YCC ana stoi TpeHupo-
BOYHOW 30HbI paccuuTbiBaetca kKak 70—80% oT MakcuManbHOro nynbca:

1. MakcumanbHaa YCC: 220 — 20 = 200 (gns 20-neTHux).

2. OntumanbHo gonyctumas npu 6ere: 200 x 0,7 = 140.

3. MakcumanbHo gonyctumas npw 6ere: 200 x 0,8 = 160.

B utore Hopma nynbca npu 6ere ansa 20-netHux coctaeut ot 140 go 160 yoapos B MUHYTY.

CywiecTeyeT Takoe MOHATUE, KaK 30Ha cxkuraHusa xupa (3CXK), npeacraensowan cobon
Harpy3ku, Npy KOTOPbIX MPOUCXOAUT MaKCUMMaslbHOE CXXWUIFaHWE JKUPOBbLIX OT/IOXKEHWH — [0
85% kanopui. Kak HM noka)keTcst CTpaHHbIM, 3TO MPOUCXOAMUT NPU TPEHUPOBKAX, COOTBETCTBY-
OLLIMX MHTEHCUBHOCTHM Kapano. O6bsAcHAeTCs 3TO TeM, YTo Npu Bonee BbICOKMX Harpyskax op-
raHW3M He ycrneBaeT OKUCAATb XWpPbl, MO3TOMY UCTOYHUKOM 3HEPrUHU CTAHOBUTCA MbILLEYHbIN
[TIMKOTEH, U CXKUralTCA He KMPOBbIE OT/IOXKEHMS, a MblLLeYyHas mMacca.

lmaeHoe npaeuno gnsa 3CXK — perynapHoOCTb.

[ns nopen, npodeccMoHanbHO 3aHMMalOLWMXCA cnopToMm, uaeanbHor Hopmbl YCC He cy-
wecTteyeT. Ho y cnoptcMeHOB — camas BbiCOKaa nnaHka HOpMbl Nyfbca Npu hU3nYecKux Ha-
rpy3kax. ¥ HMUX HOpMasbHbIM Ny/bC BO BPEMA MHTEHCUBHbBIX TPEHUPOBOK PAaCCUMUTLIBAETCA KaK
80—90% ot maKkcumasbHoro. A BO BpeMs npefesnbHbiX Harpy3oK MynbC CMOPTCMeHa MOXKeT
coctaenatb 90— 100% ot MakcumasnbHoro.

Bua v HTEHCMBHOCTL (hU3MUYECKOW Harpy3Ku UMET OrpomMHoe 3HadeHue. Hanpumep, y be-
FYHOB, TPEHUpPYIOLWMXCSA Ha BbiHOCAUBOCTb, YCC npu Harpyskax ObiBaeT HUXKe, YeM Yy CropT-
CMEHOB-CU/IOBMKOB.

Cnepnyet Takke y4yecTb (pU3MONOrMYECcKoe COCTOSIHUE 3aHUMAIOLLMXCA CMOPTOM (CTeneHb
MOPONOrMYeCKUX U3MEHEHUI MUOKApAA, BEC Tesa) U To, YTO B NoKoe cepauebueHune crnopt-
CMEHOB 3HAYUTENIbHO HUXKE, YEM Y HETPEHUPOBAaHHbIX Nitoael. Mo3ToMy 1 BbluUCIeHHbIE 3HaYe-
HUA MOTYT OTIMYaThCA OT peasibHbix Ha 5— 10%. CnopTuBHbIE MeaMKK cuuTaloT Bonee nokasa-
TenbHbIM ypoBeHb YCC nepep Hayanom crnefyoLuen TpeHUPOBKMU.

[nsa 6onee TOYHbIX NOACYETOB CYLLECTBYIOT YC/IOXKHEHHble hopMynbl pacyeta. OHM uHOEK-
CMPOBaHbl He TOMbKO Mo BO3pacT, HO 1 nop, uHameuayanbHyto YCC B nokoe v NPOLEHT UHTEH-
CUBHOCTM TpeHMpPOBKM (B aaHHoM cnydae — 80—90%). Ho 3tu pacuetsl npeacraensior 6onee
C/IOXKHYIO CUCTEMY, @ MO pe3y/bTaTy He C/IMWKOM OT/IMYAlOTCSA OT UCMO/Ib30BaHHOM BbiLLE.
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Puc.33 Cxema Bo3aenCcTBUS Ha cepaLe

MakcumanbHo gonyctumasa YCC no Bospactam
Ha nokazarenb nynbca npu hmsnMyecKkux Harpyskax BAUSeT U TakoW haKkTop Kak BO3pacT.
BoT kak BbimnsapAT Bo3pactHble uaMeHeHus YCC:

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

Takum obpasom, makcumasnbHo gonyctumas YCC npu dm3anyeckmx Harpyskax B 3aBUCMMO-
CTH OoT Bo3pacTa Konebnercs B npegenax ot 159 no 200 yanapos B MUHYTY.

BocctraHoBneHve nocne TpeHMpoOBKU
Kak y»ke roBopunocb, B CNOPTUBHOWM MeULMHE BHUMaHWe YAeNnseTcs U TOMY, Kakow NysbC
LOMKEH ObITb HE TONIbKO BOBPEMS, @ U MOC/1e TPEHUPOBKWU, OCOBEHHO Ha CEaYOLLMI AEHD.

1. Ecnu nepep, cnepyrowein tpeHuposkon YCC B nokoe coctaBnsietr 48—60 ynapos, 3to
CUMTAETCA OT/IMYHBIM MOKa3aTesieM.

2. O1 60 po 74 — nokasatesib XopoLueil TPeHUPOBAHHOCTMH.
3. [o 89 ynapoB B MUHYTY CcuMTaeTCs YAOBNETBOPUTESNIbHBIM MY/IbCOM.
4. Boiwe 90 — HeynoBNeTBOPUTESNbHbIV NOKa3aTesb, TPEHUPOBKY HA4YMHATb HEXeNaTeslbHO.
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Puc.34. MNocne TpeHUPOBKU

A 3a KaKoe BpeMs JO/IKHO NPOU30NTH BOCCTAaHOB/IEHME NyNbca Nocsie pU3nyYeckomn Harpys-
Kn? Yepes ckosibko B HOpMe BOCCTaHaB/IMBaeTCA?

OrtgerT:

Ha BocctaHoBneHMe nynbca nocfie TPEHUPOBKK y pasHbIX N04eN YXO4MT pa3Hoe BpemMs —
ot 5 no 30 MuHyT.

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

B 3TOM cnyyae BaxkHa Tak)Xe MHTEHCUBHOCTb Harpy3sku, ee NpoAO/HKUTENBHOCTb.

CkaxkeM, cnopTCMeHaM-CU/IOBMKAM AaeTCs BCEro 2 MUHYTbI Ha NepepbiB MeXXAy NOAXO0AaAMM
K WTaHre.

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

Ecnu atoro He nponcxonuT, Bpauu peKOMEHAYIOT CHU3WUTb HarpysKy Man KOMYeCTBO NoA-
XOLOB, UM 3Ke YBENIMYUTb MHTEPBA/IbI MEXAY HUMMU.

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

O yeM roeopuT pauntenbHoe coxpaHeHue Bbicokon HCC?

Ecnun nocne tTpeHnpoBku yactota cepauebuermii gonro (6onee 30 MUHYT) ocTaeTcs BbiCO-
KOW, cneayeT NPOUTH Kapavoniornyeckoe obcnenosaHue.

1. [lna HayMHalowero cnopTcMeHa NpoaoKuTenbHoe coxpaHeHune Bbicokon YCC rosoput
O HENnoAroTOB/IEHHOCTU CEPALA K MHTEHCMBHbLIM (DU3MYECKUM HarpysKaMm, a TaKKe O Ypesmep-
HOW MHTEHCUBHOCTW CaMUX HArpysoK.

2. HapawpuBaHuve hr3nYecKnx Harpy3oK AOMKHO ObiTb MocTeneHHbIM U obs3ateNnbHO — C
KOHTpOJIEM My/ibCa BOBPEMS M MOcC/e 3aHATUIA. [11a 3TOro MOXHO NpuobpecTy nynbCoMeTp.

3. Kontponb YCC pomkHbl cobntonartb M TpeHUPOBAHHbIE CMOPTCMEHbl — YTOObI He AaBaThb
opraH13My pabotatb Ha M3HOC.

Perynsauus yactoTbl cepAeyHbIX COKPaLLEHUI OCYLLLECTBNAETCA HEMPOryMopasbHbIM NyTeM.
Ha Hee oka3biBaloT AercTBUE aApeHanuH, HopaapeHanuH, koptuson. Co cBoel CTOPOHbI, CUM-
naTMyeckas W napacumnarMyeckas HepBHas CUCTEMa KOHKYPEHTHO BO36OYy>KAaeT UivM TOPMO3UT
CMHYCOBbIV y3e.

lMpakTMyeckasa 4yacTtb

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

Mamepuanel u 06opydoBaHue: undposas naboparopus, gatumnk YCC.

lMopadoknpoBedeHusa akcnepumeHma:

Pacuet 3Heprozatpar uyenoBeka, KOTopbli Kynancsa B 6acceiHe 15 muH npu yacrtore cep-
JeyHbix cokpalleHui 130 yonapos B 1 MuH.
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PacueTbl MOXXHO NPOBOAWTL MOC/IE BbIMOSHEHUA 10O0N DU3MYECKON Harpy3Ku. IHeprosa-
Tpartbl, COBepLUaeMble YenoBekoM B 1 MUH, onpeaenstoTca no hopmyrne:

Q=2,09-(0,2 - 4CC — 11,3),

roe Q— aHeproszarpartbl (kI /mMuH); HCC — yacToTa cepaeyHbiX COKpaLLLEHUH.
MNpumep: gonycTvM, Bbl KaTaMCb Ha /blXKax, M YacToTa CepAEeYHbIX COKpaLLEHMI Y BaC CO-
ctasnset 120 ypapos B 1 MuH. lNopcuntaem aHeprosarparsl 3a 1 MuH:
Q=2,09-(0,2°120—1,3) = 2,09 « (24— 11,3) = 26,5 k[I)k/MuH.
Q =30 MuH * 26,5 k[Ix/MuH = 795 k[x
OTeeT: 3a 30 MuH nspacxogosaHo 795 k[x aHepruu.

3adaHue
OnpepenvTe aHeprosarparbl NPy 3aHATUM Ha YPOKe PU3KYNbType

Bupbl 3aHATUI pasMUHKa 6er MopBuKHbIE Urpbl CunoBble ynpa>kHeHUs

Bpems 3aHsaTUA 10 MuHYT 10 MUHYT 10 MuHYT 10 MuHYT

Mynbc

DHeprosarparbl

Bo1800:

CpaBHume 3Hep2o3ampamel.

KoHmponeHsie Bonpocei:

1. Kakne nepudepuueckume aptepum (Kpome Sy4eBOM 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 JIy4eBOW apTepuu, rae HeobxoaMMo ero
nccnepnosarb?

4. YcTaHOBWUTE COOTBETCTBUSA MEXAY HapYLUEHUEM PUTMA CEPAEYHbIX COKPALLEHUM U YacTo-
TOW nynbca :

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

5. Y npoxoero yenoeeka Ha y/ivuUe BHE3anHO MOSBMIMCL pe3Kas CcnabocTb, XONOAHbIN
MOT, KOXKHble NMOKPOoBbl 6ieaHble. Mynbc YacTbiit, PUTMUYHBIN, CNABOro HaMpPSAXKEeHUS U HaMos-
HeHus. AptepuanbHoe aaenenue 70/20 mm pr. cT. Kak HasbiBaeTcs Takow nynbc? Bawa 1aktu-
ka? Kakum obpasom onpenensercs nysbC Ha fiyyeBor aptepun?

3adaHue:

MpouunTaiTe TeKCT.

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

128 B conepxanue




EMONOrMA TOUYKA \fpocm

Bonpoc 1.

B ueM npuumnHa Takon HeyTOMMMOCTM paboToCNOCOBHOCTH cepAaLa M ero MbilL?

Bonpoc 2.

CkonbKo NIMTPOB KPOBM NepeKayMBaeT cepaue yenoeeka 3a 1 yac v 3a 1cyTku , ecnm oHo
COKpalaeTtcs B cpeaHeM 75 pas B MUH , BbIOpacbiBas MpuU KaXKAOM COKPALLEHWMU U3 ABYX XKeny-
noykos 150cm® kposu?

MNpeacraebre putMuyHyto paboty cepaua 80-netHero yenoseka (KoTopas npeacrasseHa Ha
CXeMe) U , UCXOAA U3 NPOLOIKUTENBHOCTU (ha3 CEPAEYHOro LMK, onpeaenuTe, CKOJIbKO neT
n3 80 y Hero:

CepoeuHblil Yuk

1. Cuctona A 3. O6wasn
npeacepavii ’i“‘ nayza (0,4 c)
(0,1c¢) e

2. Cuctona xenygoukos (0,3 c)

Puc.35. CepaeuHblii uukn

1. OTabIxanu MbilLbl XXeNyaKoB cepaua
2. OTtabixanu MbllWwLbl Npeacepaun

3. Bbinun 3aKpbIThbl CTBOpPUATLIE KNanaHbl
4. BbInY 3aKpbITbl NONYNYHHbIE K/lanaHbl.

JlabopamopHas paboma Ne 1.

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

O6opydoBanue: undposas naboparopus (narumk nynbca), MK.

YuacmHuku: B onbiTe y4acTBYlOT He MeHee3-X Ye/IOBEK: UCMbITYeMbIi, 3KCNePUMEHTATOP,
MOMOLLHUK, MOACYMTbIBAIOLLMIM YacTOTy cepaeyHbix cokpalleHur (HCC) no nynbey.

3arorosbTe npeasapuTensHo Tabnuuy. (Tabnuua 1).

OnpedeneHue nynbca 8 uCXoOHOM NOJIOKEHUU (NONOXEHUE CUOS.).

MUcnbityembit cupgut Ha ctyne. MNopcumtbieaetcs YCC no nynbcy 3a 1 MyuH. M3mepeHusa npo-
BOAAT HECKOJ/IbKO pas A1 pacyeTa CpefiHero rnokasaresis B NoKoe.

OnpedeneHue pepnekmopHol cepdeqHol peakyuu.

JKCrnepUMeHTatopyepes CTepuibHble MapsieBble candeTku pacnonaraeTt yKkasaTesbHbli U
60nbLIOK NaseL, N1EBOM PYKM Ha rMasHbiX A6/10Kax UCMbITYEMOro M HaAABIMBAET HAa HUX B Teye-
Hue 15 cek. [laBneHve He JOMKHO ObiTb cunbHbIM. HaunHasa ¢ 5-i ceKyHAbl HapaenuBaHus,
nopcyuTbiBatoT nysbce B TedyeHue 10 cek.
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PexomeHndayuu Kk opopmneHuro pezynemamoB8 pabomel:
1. NMonyuyeHHble pesynbrathl 3aHecuTe B Tabnuuy 1.
Tabnuya 1
Pesynbrarbl rnaso-cepgeuHon npo6bbl I Janunu — b. AwHepa

CocTosiHMe UcnbITyeMoro Jo npo6bl Mocne npo6bi

Mynbc / MuH

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

Tabnuua 2
Tunbl pearMpoBaHusa Npu rnaso-ceppevyHom pedieKkce

HopmanbHbii Monoxxuteno- U3epaweHHbii | OTpuuaTenbHbii

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

HUIO K UICXOQHOMY

3. 3anonHute cooTeeTcTBylOLWME CTONOLUbI B Tabnuue.

Bo1800b1 u 06cyxdeHue pesynomamoB pabomei:

OTMmeTbTe MHAMBKMAYaNbHYIO CcTeneHb akTMBHoCTM otaenoB BHC y paHHoro ucnbityemoro.
Hapucynrte cxemy pednektopHom ayru rnaso-cepaedHoro pedriekca U 06bsACHUTE MEXaHWU3MbI
€ro BO3HWKHOBEHMUA.

JlaboparopHas pabora Ne 2.

«OueHKa pyHKLUOHANIBHOIO COCTOAHUA BEreTaTUBHOU HEPBHOU CUCTEMBbI».

Llene pabomel: oBnagetb NpoCTENLLMMU METOAAMU OLEHKMU (PYHKLMOHANBHOMO COCTOSHWUA
BEreTaTMBHOW HepBHOW cucTeMbl. Onpenenutb BeretatneHbiM MHAEKC Keppo.(BUK)

0O60opydoBarue: undposas naboparopus (DaTyMK apTepranbHOro AaBneHus, MaHxeTka, MK.

lMopadok npoBedeHue 3kcnepumeHmo8:

BeretatueHbit nHgekc Keppo (BUK) noseonsiet ouenunts ToHyc BHC B nokoe. Beretatus-
HbI MHAEKC OTpakaeT HanpaBleHHOCTb U BEJIMYMHY TOHYCa CUMMATMYEeCKOro UAn napacumMna-
TUYECKOro OTAesla aBTOHOMHOW HepBHOM cucTeMbl. [lnsa ero pacyeta HeobxoamMmo:

OnpepenvTb NynbCc U apTepuasnbHoe AasfeHue obcrefyeMoro, Mcnonb3ysa undposyto na-
6opartopuio No GU3MoNoruu.

Paccuutats BUK no dopmyne

1 - I
BHK =— x100,
qcc

roe BUK — BennunHa nnpekca Keppo;
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0L — BenuunHa AMacToONMYECKOro AaBNneHus;
YCC — yacToTa cepfieyHbixX COKpaLLeHUI (nynbc).
3. OueHka BeretatnBHoOro nHaekca Kepgo

ot +16 no +30 CUMNATUKOTOHUSA
> +31 Bblpa)XeHHasi CUMNATUKOTOHUSA
ot —16 oo —30 napacuMMnaTMKOTOHUSA
<-30 BblpaKeHHas napacuUMmNaTMKOTOHMA
ot —15 00 +15 YPaBHOBELLEHHOCTb CUMMATUYECKHUX U NapacuM-
naTM4eCcKuX BIUAHWUIN

MNokazarenb Hopmbl: ot -10 o +10.

MonoxkutenbHble 3HaYeHUA MHOEKCA CBUAETENbCTBYIOT O npeobnagaHMK CUMNATUYECKOro
TOHyca, oOTpuuaTeSibHble O npeobnagaHnM napacMMnaTMyeckoro ToHyca (BaroToHWM).
BUK=0 — cocToaHne nonHoro BereTaTMBHOro paBHOBECUS (3UTOHMSA).

Bo618006b1: COOTBETCTBYIOT LieNM.

JNa6boparopHasn pabora Ne 3.

«OnpepeneHne KOXXHO-COCYAUCTOU peakuuu (Meton aepmorpacdusma)»

Llens pabomer: onpefeneHve ToHyca BereTaTUBHOW HEPBHOW CUCTEMbI.

O6opydoBaHue: kapaHaaLl.

lNopsadok npoBedeHue 3kcnepumenma:

1. MNo koxe Ha BHYTpPeHHeN CTOpoHe NpeAanieybs NPOBECTU PAaBHOMEPHOE LUTPUXOBOE [BU-
YKEHWe TyMnbIM KOHLOM KapaHzalla.

2. Mo cekyHaOMepY OTMETUTb BPEMS MOSAB/IEHUS U UCYE3HOBEHWUA KPAcHOMW Mau 6enow no-
nocol. B BbipaxkeHHOCTW peakunMm UMeeT 3Ha4YeHUe CTeneHb HaXaTus.

Mpumeyarune: KpacHbiit fepMorpadmam xapaktepusyert nosblleHHY0 BO30yAMMOCTb napa-

cnuMmnaTtnu4yeckoro otgena BereTaTMBHOM HepBHOl)'I CUCTEMDbI, BCNeacTteme 4ero pacllnpAarTca Cco-
CyAbl KOXXH.

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

«OueHKa BereTaTMUBHOM PEAaKTUBHOCTU AaBTOHOMHOMW HEPBHOW CUCTEMDI
(opTocTaruueckas npoba)»

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

O6opydoBanue: patumk nynoca Relab.

lMopadok npoBedeHusa 3kchepuMeHma:

[na onpepeneHns peakTMBHOCTM CMMMNATUYECKOro OTAesla aBTOHOMHOM HEPBHOM CUCTEMbI
PerucTpupyercsa U3MeHeHue nynbca Npu nepexone U3 ogHOro NonoXxKeHus B gpyroe. Mpu atom
HeobX0AMMO C/lefloBaTh TAKMM YKa3aHUAM:

1. ana ctabunusaumu nynbca (YCC) ncnbiTyemblit 4OMIKEH CNOKOWHO fieXKaTb Ha KyLUETKe B
TeueHue 7 MUHYT;

2. MO UCTeYeHUH 7 MUH B 3TOM JKE MOJNOXKEHUWU AATYMKOM (DUKCUPYETCS NYJSIbC UCMbITYEMOrO
3a 15 ¢ (4CCy);

3. nanee no KOMaHAe MCMbITyeMblA CMOKOMHO BCTAET M Y HEro cpasy ke B TedeHue 15 c 3a-
mepsetca nynbc (YCC,);

4. vcnbITyeMbli MPOAOIKAET CMOKOMHO CTOATb B TeyeHe 1 MUH, B KOHLe KOTOPOWM 3a no-
cnepnue 15 ¢ pukcupyetca YCC,.

Pacuétbl BoinonHs0TCA No copmyne

(4CC, — 4CC,)
yce = x 100 %.
yce,

MpumMep pacyeTa: [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 y4yaweHus nynbca (HCC) no oTHOLIEHUIO K UICXOAHOMY NOKa3artesito:

4YCC= (100—80) / 80 x 100 % = 25 %.
YCC; ncnonb3yeTcs B pacyetax TONbKO B TOM cnydae, ecnm YCC, = HCC,.

PekomeHpauum no ochopMneHunto NpoTokona padorbl
[enaetcs BbIBOA MCXOAA M3 TOroO, YTO ydawieHue nynbca 6onee yem Ha 28 % ceupeTens-
CTBYET O MOBbILEHHOW PEaKTUBHOCTH CUMMATUYECKOro oTaena, a MeHee YeM Ha 17 % — o ero
MOHWKEHHON peakTUBHOCTU. (DU3MONOrMYECKUM CYMTaeTCs ydyalieHue nynbca Ha 12— 16 ya/
MuH (18—27 %).

JNlaboparopHas pa6ora Ne 5.

«OnpepeneHne peaKTUBHOCTH NapacMMMNATUYECKOro OTAEes1la aBTOHOMHOM
HepPBHOMN CUCTEMbI (KIMHOCTaTUYECKasA Npoba)»
Lleno pabomer: onpepeneHne peakTMBHOCTM NapacMMMaTMHecKoro otaena aBTOHOMHOM
HEPBHOMN CUCTEMBI
O60opydoBaHue: koMmnbloTepHbIM UHTEpdec cbopa aaHHbIX Releon Lite.
Hartuuk nynbca Releon, MNK.
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lNopsdok npoBedeHuek 3kchepuMeHma:
Pernctpupyembie nokasartenu B JaHHOM C/ly4ae CleayioLme: U3MeHeHWe Nnysbca Npu nepe-
XOZe€ M3 MOJIOXKEHUSA «CTOA» B NOJSIOXKEHUE «nexay. [lopagok Takos:

MCMbITYEMbIA HAXOAMUTCS B NMOJIOKEHUU «CTOA»;

B TaKOM MOJIOXKEHUM HECKO/bKO pas (oo Tex nop, noka nokasartesib He CTabunusmpyercs)
nopcumntbiBaetca 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 (YCCs);

NMPOMU3BOAATCA pacyeTbl Mo TOM e opMyne, 4TO U B npeablaywien npobe. 3HaveHue
YCC; B pacyetax He MCNOMb3YeTCAHO, ECNIU YPEXXeHWe Mysibca HeHacTynaet B nepeble 15
c nocne cmenbl no3bl (YCC, = YCC,), a HabnoaaeTca NULb B KOHLE MUHYTbI, B hopmMyny
emecto YCC, noacraensotca gaHHble YCC;. OpgHako B BbiBOAax He0HXOAMMO yKasarb,
YTO peakuMsa NapacuMnNaTMYecKoro oTaena 3aMeqJseHHa.

PekomeHpauum no ochopMneHuto NpoTokona paborbl
[enaetcs BbIBOA UCXOASA U3 TOTO, YTO:

1.
2.
3.

4.

3HaK «—» O3HayaeT ypeXKeHue NysnbcCa;
ypexkeHue nynbca Ha 4— 12 ya,/MuH cumTaeTca HopmasbHbiM (6— 18 %);

ypekeHue nynbca MeHee yeM Ha 6 % CBMAETENbCTBYET O MOHWKEHHOW PEAKTUBHOCTH
napacumMnaruyeckoro orgena, 6onee yem Ha 18 % — 0 ero NoBbILEHHOW PEAKTUBHO-
cTu;

OTCYTCTBUME YPEXKEeHWs UMM yyalleHne nynbca (3Hak «+») rosoput o npeobnagaHum To-
Hyca CMMMaTU4YeCKON HEPBHOM CUCTEMDI.

Ecnu nynbc He cTtaHoBUMAICA pexke To, Npoba Ha3biBAETCA apeaKTUBHOW, €CJ/IM XKe BMECTO
3amepsieHusa Habnopaetca ydaweHue YCC, npoba HasbiBaeTCcs M3BPALLEHHOM, UK NapagoK-
canbHon. O6a BapuaHTa peaktmeHoct BHC oTHOCAT K AUCTOHMYECKUM peakumuaMm.

Takum obpa3om, BeretaTMBHas PeaKTMBHOCTb MOXET ObITb HOPMasIbHON UK U3BPALLLEHHOMN,
N36bITOYHOMN, HEJOCTATOYHOW.

JNlaboparopHas pabora Ne 6.

«OueHkKa BeretatuBHoro obecneuveHus (npoba MapTuHerTa)»

Llene pabomer: onpeneneHve BeretatuBHoro obecnedyeHuns no namererumio YCC u aprepu-
anbHoro paenexus (A/l) npy [o3npoBaHHOM HarpyskKe.

O6opydoBanue:

KomnbtoTep.

KomnbloTepHbin nHTepdeiic cbopa aaHHbix Releon Lite.

[atunk nsmepeHus aptepuanbHOro gaBieHus

lMopadok npoBedeHus 3kchepuMeHma:

HocTatouHocTb BereTatMeHoro obecneueHus onpeaensetcsa no uameHernuo YCC n aprepu-
anbHoro aasnenus (ALl) npu gosmposaHHou Harpyske. [pu 3ToM HeobxoaMMmo:

MOMNPOCUTb UCMbITYEMOrO 3aHATb YA0OHOE NONOXKEHUE CUASA HA CTYNE;

onpegpenutb YCC, 1 aptepuansHoe paenenue (Alc,, ALA,) ucnoityeMoro B nokoe;
NOMPOCHTb UCMbITyeMOro BbiNnonHWUTb 20 puTMUYHBIX NpucepaHuii B Tedenue 30 c, ¢ BbITA-
rMBaHWEM pyK Bnepes;

cpasy ke noBTopHO M3meputb nynbc (HCC,) u AL (Alc,, Adn,);

3areM yepes 3 MUH oTabIXa BHOBb M3MepuTb nynbe (YCC;3) n AL (ALcs, Adns);
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* onpenenvTb Benu4YnHbl yyaweHus nynbca YCC 1 NoBbIlLEHWS CUCTONIMYECKOro U AnacTo-
nuyeckoro Al (B % K MCXOAHBIM 3HAYeHUAM) No opMynam:

(Alc; — Allcy)
Allc = x 100 %;
Allc,
(ALn, — Alxn,)
Allp = x 100 %.
Aln,

dopmyna gns onpepeneHus sennunHbl ydawenus nynbca (YCC) 6bina npuseneHa paHee.

PexomeHndayuu no ogpopmneHuro npomokona pabomei:

Mony4yeHHble AaHHble 3aHecTV 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 JOKHO MPOU30OMTH B TeYeHWe 3 MUH NoCsie HarpysKHy.

Takum obpas3om, cuMnaTMyeckuit otaen obecrneynsaeT onTUMasnbHOE BbiNosiHeHWe dhusunye-
CKOM Harpy3sku. MoryTt Habntoaatbcss U MeHee 3KOHOMHbIE CMOCOObl BEreTaTMBHOM perynsuuu.
[MNepTOHMYECKUM TUN PEryIMpoBaHUs UMeET MeCcTo B TOM Cllyyae, eC/iv Noc/e HarpysKu BO3-
pacTaloT Kak MakCUMMasibHOe, Tak U MMHUMaJibHOe AaBneHue. [11s runotoHnYeckoro Tmna pery-
JIMPOBAHMSA XapaKTEPHO CHUXKEHWE MAaKCMMaSIbHOrO U MMHUMAJIbHOMO AaBNEHUA.

Mpo6a MapTtuHetTa

Mokaszatenu 4ycc Allc Aln %

UcxopHbie

MNocne npucepanuii

Yepes 3 MUHYTI

MapacumnartMyeckuit oTaen nocne Harpysku obecrneynmBaeT BOCCTAHOBEHWE (DYHKLMNA.
BoccraHoBUTENbHLIM Nepuos BereTaTMBHbIX (PYHKLMW OLEHWBAETCA CheaylowuM obpasom:
€CJIM MO UCTEYEHUNU 3-MUHYTHOIO MPOMEXKYTKA BPEMEHM NOC/Ie Harpy3ku nokasaresnv nysbca u
apTepuasbHOro AaB/IeHUsl He BOCCTAHAB/IMBAIOTCA A0 UCXOLHbIX BEJIMYMH, TaKas peakuus oT-
HOCUTCS K AUCPETYNSATOPHbIM, €C/IM BOCCTAHOBNIEHUE NMPOUCXOAUT JO UCXOLHOMO YPOBHA — K
HOPMOTOHUYECKUM.

JNlaboparopHas pa6ora Ne 7.

«[bIxaTenbHo-cepaeyHbin pednekc lepuHra»

70T pechneKkc Mo3BOMSET ONpeaenuTb TOHYC ueHTpa bnyxgatowero Hepsa. Mpu 3a-
LEPXKKe [ObIXaHWA mocsie rMyOoKOoro BAOXa YacToTa CEpPAEYHbIX COKpPALLEeHWM YMEeHbLUAeTCs
BC/IeICTBME MOBbILIEHUS TOHYCa AAEep Baryca, YTo NposABASAETCA HOPMe 3aMeaJsieHUeM nynbca
Ha 4 — 6 ynapoe B 1 MuHyTy. 3amepnnexue nynbca Ha 8— 10 u 6onee yaapos B 1 MUH yKasbiBa-
€T Ha MNoBbILLEHUE TOHYCa napacumnatudeckoro otaena BHC. 3amennexuve nynbca meHee yem

Ha yeTblpe yaapa B 1 MMH CBMAETENbCTBYET O MOHUXEHUM TOHYCa NapacMMnaTMyecKkoro otaena
BHC.
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Leno pabomer: onpenenitb  pPeakTMBHOCTM MapacMMMaTMYecKoro oTaesa aBTOHOMHOM
HEepPBHOMN CUCTEMBI.

0O60pydoBanue: KoMnbloTEPHbIN MHTEpdeic cbopa aaHHbIX Releon Lite, patumk nynbca.

lNopsdok npoBedeHusa 3KcnepumeHma:

Y ucnbiTyemMoro, HaxoAALLErocs B NOMOXEHUWU CUAA, onpenenseTcs nynbc.

MonpocuTte ero caenatb rMyboKuWii BOOX M 3a4ep»KaTb AbixaHue. B 31o Bpems eule pas nog-
cyuTamTe nynbC.

Pexomendayuu no ogpopmneHuro npomokona pabomei:

MonyyeHHble pe3ynbraTbl (YacToTa Mynbca A0 Havana 3afep’kKKu ObIXaHWs U BO BpeMs 3a-
LEPXKKU ObIXaHWA Ha BAOXE) BHECUTE B TeTPaAb U NOACHUTAMTE Pa3HOCTb MysbCa:

* YacToTa nynbca A0 3a4ePXKKKU LbIXaHUS B 1 MUHYTY;

* yacToTa nysibca Ha BAOXEe BO BPEMSA 3a[4ePKKHU AblXaHWA

* B 1 MUHYTY;

* pPa3HOCTb 4YaCTOTbl A0 3a4EPXKKWU AbIXaHUSA M HA (hOHe 3aePXKKU Npu rMyOGoKOM BAOXE
B 1 MUHYTY.

Coenaiite 3aknoyeHne o ToOHyce napacumnarmyeckoro otaena BHC, perynupytowero pa-
60Ty cepaLa; OTMEeTbTE XapakTep TOHyC 6y>KaaloLlero Hepea y MUCMbITyeMoro (HopManbHbIK,
MOHMXXEHHbIN UM NOBbILLIEHHbIN).

KonmponoeHbeie Bonpocei:

1. Co3HatenbHoe ynpaBfieHWe CKeNleTHbIMU MbILLLLAMU BO3/I0XKEHO Ha:

1) BereTaTMBHYIO HEPBHYIO CUCTEMY

2) COMaTUYECKYIO HEPBHYIO CUCTEMY

3) 3HAOKPUHHYIO CUCTEMY

4) onopHo-ABUraTeNbHyIO CUCTEMY.

2. Mo dyHKUMKM BCS HEPBHasA cMCTEMA Nojpaspensercs Ha:
1) comaTtnyeckyto 1 BeretaTMBHYIO (2aBTOHOMHY!1O)

2) cMMNAaTUYeCKYIO U NapacuMnaTuyeckyio

3) ueHTpanbHyto 1 NnepudepryecKyto

4) nepueprUyecKyio 1 COMaTUYECKYIO

3. BeretatuBHas HepBHas cucTeMa JaeT pyHKLUMOHAbHYIO MHHEPBALMIO:
1) ckeneTHOM MycKynatype

2) rMagKUM MblLLEYHbIM BOJIOKHAM BHYTPEHHUX OpraHoB

3) MagK1M MblLLEYHbIM BOJIOKHAM COCYAOB

4) >kene3ncTomn TKaHu

4. YKkaxkute pacrnonoxxeHue Ten 4yBCTBUTENbHbIX (1-X) HEMPOHOB BereTaTUBHbIX pednekTop-
HbIX pyr:

1) yyBCTBUTENbHBIE Y3/1bl YEPENHbIX HEPBOB

2) CNMHHOMO3roBbI€E Y3/1bl

3) 3agHuWe pora CNMHHOro Mo3ra

4) BereTaTUBHbIE Y3/bl

5. CuHanc — 3To:

1) BewecTBO, BblaenseMoe 6narogaps AeMCTBMIO HEPBHOrO UMMy bCa.
2) OKOHYaHWe YyBCTBUTENIbHbIX HEPBHbIX BOJTOKOH.

3) «3HepreTMyecKas CTaHUMUSA» KNETKM.

4) obnacTb KOHTaKTa HEPBHbIX K/IETOK APYr C APYrOM W/ C TKAHAMM.
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6. Ykaxkute pacnosioxeHue BCTaBOYHbIX HEMPOHOB BEreTaTMBHbIX pedIeKTOPHbIX Ayr:
1) Aaapa 3agHero pora CNMHHOIO Mo3ra

2) NnpoMeXKyTo4HO-OOKOBbIE AApa CMIMHHOrO MO3ra

3) BereTaTuBHbIE SApa YepErNHbIX HEPBOB

4) cNMHHOMO3roBble Y3/1bl

7. Ykaxkute pacnonioxkeHue ABuratesibHbIX HEMPOHOB BereTaTUBHbIX peh/IEKTOPHbIX Ayr:
1) BereTatuBHble AApa YepenHbiX HEPBOB

2) NpoMeXKyTO4HO-O0KOBbIE Aapa CIMHHOIO MO3ra

3) sippa nepefHero pora CNMHHOIO Mo3ra

4) BeretaTUBHbIE Y3/bl

8. Ykaxkute, Kakue y3/nbl OTHOCATCA K CUMMNATUYECKON HEPBHOW CUCTEME:
1) okonono3eoHo4Hble (I Nnopsaka)

2) npeano3soHouHsble (Il nopsaka)

3) okonoopraHHble

4) BHYTPUOpPraHHble

9. Mpu cMMNATUKOTOHWUM OTMEYaeTCA:

1) CyXOCTb KOXHbIX MOKPOBOB, HE3HAYUTE/IbHOE NOTOOTAENEHUE

2) KACTW PYK LMaHOTHYHbIE, BNaXKHble, XOnoaHble, bneaHeoT npy HaaasIMBaHUW NasbLEM.

3) Yacto oTMevaeTcA MpPaMOPHOCTb KOXHbIX MOKPOBOB (COCYAMCTOE OXKEpesibe), 3Hauu-
TeNlbHasa NOT/IMBOCTb.

4) Koxka HepeZKo canbHas, CK/IOHHA K YrpeBoM Cbinu, AepMorpacdm3M KpacHbIM, BO3BbILA-
OLLIMMCA.

10. BarotoHus 310 cocTosiHMe XapaKTepu3yloLieecs:

1) petv yawe xyable UM UMET HOPMaJIbHYIO Maccy, HECMOTPA Ha MOBbILEHHbIW anneTuT
2) uBET NULA NepeMeHUYMBbIN AETH NIErKO KpacHeloT 1 bneaHetoT

3) 6enbii MM po30BbIK AepMorpadusm

4) cHWXeHue anneTuta, BO3MOXHbl 60N B XKUBOTE

OLLEHKA ®U3UOJIOTMYECKUX PE3EPBOB [IbIXATEJIbHOU CUCTEMDbI

[bixaHne — ocHoBHas copMa AUCCUMUNSALNM Y YeNIOBEKA, KMBOTHBIX, PACTEHUI U MHOIUX
MUKpoopraHusmos. Mpu abixaHuu Goratble XMMUYECKOWM 3HEpruen BellecTBa, NMpuHagsiexa-
L€ OPraHn3My, OKUCAAIOTCA A0 HGefiHbIX 3Hepruen KOHeuYHbIX NPOAYKTOB (AMOKCHaa yrnepoaa
W BOAbI), UCNOSb3YS A1 3TOFO MOJSIEKYNISIPHBIA KUCIOPOA,

Y NO3BOHOYHbIX XXMBOTHBIX U YesloBEKa CUCTEMA AbIXaHUSA — KOMIJEKC CJIOXHbIX npoLuec-
COB, BK/IOYAIOLLMX BHELLUHEE AbiXaHWe, TPaHCNOPT ra3oB KPOBbIO U TKAHEBOE BHYTPEHHEe Abl-
XaHue.

CnoxkHble MexaHU3Mbl PerynsaumMu Abixate/lbHOW CUCTEMbI HAMpaB/ieHbl HA U3MEHEHUE Ya-
CTOTbl M [YyOUHbI AbIXaHUA B COOTBETCTBMU C CUIOMUHYTHLIMU MOTPEOHOCTAMM opraHu3Ma (Ta-
KMMMU, KaK NMOKoM, husnyeckasn HarpysKa, Kallesib, YuxaHue, rMoTaHue, peyb U NeHUe y Yenose-
Ka). B cBoto ouepenb, cornacosaHue AbixaHusi C 4PYruMU cMcTeMamu, obecneymsatoLLMMmu 06-
MeH BELLEeCTB B OpraHu3Me, SIBNSETCA pe3ynbTaToM C/IOXHOIo B3aMMOAENCTBUSA PerynsaTopHbIX
MEXaHU3MOB, BK/IOYAIOLLMX MepuUcepuyeckne M LeHTpasibHble 0Bpa3oBaHUs, AEATeIbHOCTb
KOTOpbIX HanpaBs/ieHa Ha NoaaepXXaHue ra3oBoro romeocTtasa B KPOBM.
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MoTpebHOCTb B KUCIOPOAE U3MEHSETCA B 3aBUCMMOCTM OT CTEMNEHU aKTMBHOCTU OpraHu3ma.
B3pocsibit My>KuMHa B COCTOSIHUM MOKOSA BAbIXaeT okoso 3,75 n Bo3ayxa B MUHYTY. ITOT 06beM
copepxut okono 750 kucnopopa, KoTopbiv ycBaueaetca npuMepHo Ha 1/3. Ecnmn yenoeek
NOGEXKUT BAOrOHKY 3a aBTOOYCOM, BK/OUYMBLLUMECA B paboTy Mbiwubl noTpebyloT ropasgo
6osnblue KMCopoda, Ans Yero npuaercs BaoxHyTb B 15 pas 6onblie Bo3pyxa. NotpebneHue
KMcnopogza mMoxkeT Bo3pacti npumepHo B 30 pas.

MocKonbKy opraHnamy B 3aBUCMMOCTH OT CTEMNeHU aKTUBHOCTU TpebytoTcA pasHble 06beMbl
KMCnopoaa, opraHuMaMy He oBOWTUCL Ge3 pe3epBHOM EMKOCTH, KOTOpYO obecrneynBaeT BHY-
TpeHHee CTPOEHUE NIErKUX, U B YAaCTHOCTH, anbeeosibl. He oboinTuch 1 6e3 noctosHHoro 6anaH-
ca MeXJy 4acToToM M ryOUHOM AbIXaHWUSA U KPOBOCHAOXKEHUEM NErKuX.

HopmanbHoe paBHOMepHOe [blxaHWe — HEeNpoOU3BOJIbHOE [bIXaHWe C PaBHOMEPHbIMU
Baoxamu. Mpu nosbilweHHOM notpebneHnn kucnopoga (Hanpumep, nocne GU3NYECKUX Harpy-
30K) HabntofaeTcsa NoBbILEeHWE YaCTOThbl AbIXaHUA.

TaxunHo3 — yBenuyeHue apixatesibHbix aktoB 6osee 20 B MUHYTY.

BpagnnHos — yMeHblueHHWe fbixaTenbHbiX aKToB MeHee 16 B MUHYTY.

BAXHO!

JBosiloUMA AblXaHKA

1. OuddysHoe abixaHMe — rasoobMeH MPOUCXOAMT 4Yepe3 MeMOpaHy KNeTKu nyTem
anddysun. CoxpaHnnocb y OgHOKMNETOUHbIX a3pobos (Hanpumep, y amebbl).

2. KokHoe abixaHue — rasoobMmeH NpoucxoauT Yepes noBepxHOCTb Tena. Bctpeyaetcs
y YepBeM, HacekoMbiX. Y yesioBeKa KoxHoe apixaHue coctasnset okono 1 %.

3. KabepHoe abixaHMe — MO3BONSAET U3BNIEKATb KUC/IOPOZ, U3 BOAHOW Cpefpl; BCTpeya-
etca y pbl6, ampurbui.

4. JleroyHoe gpixaHue, T.e. ra3000MeH C aTMOChepHbIM BO34YXOM, MPOUCXOAMT B Cre-
UManbHbIX OpraHax — NErkux; UMeeT MecTo Yy MTuL, MIEKOMMUTAIOLLMX U YesIoBEKa.

Cuctembl, yyacTByloLME B AbIXaHUU:

1. Annapar BHeLIHero ApixaHusA (ferkne ¢ BO3QyXOHOCHbIMU MyTAMU WU NJEBPasbHOM Mo-
NOCTbIO, FPyAHAs K/leTKa C MbIlLAMU, NPUBOASLLUMU €€ B ABUXKEHUE).

2. CeppeyHo-cocyaucraa cucrtema.

3. Cucrema KpoBw.

4. Metabonnam (opraHennbl KNeTku, obecrnedynsaioLme TKAHEBOE AbIXaHue).

5. HepBHo-rymopanbHas perynsauus.

OcHoBHble 3Tanbl gblXaHUsA:

1. BeHTHnAumaA nérkux — razoobMeH Mexay aTMOCGEepPHbIM U afibBEOSAPHBLIM BO3A4YXOM.

2. Anddysms rasos B NErkMx — razoobMeH Mexay anbBeosiIApHbIM BO34YXOM U KPOBbIO.

3. TpaHcnopT rasoe KpoBbio.

4. Indbdysnsa ra3os B TKaHAX — razooOMeH MeXay KPOBbIO U TKaHAMMU.

5. BHyTpeHHee TKaHeBOe [AbIXaHWe — OKUC/IUTENbHbIE METabONNYECKME peaKLnn B TKaHAX
(u3yyaetcs Guoxmumuen).

BHewwHee abixaHue, To eCTb rasoo0bMeH MexKay KPOBbIO U OKpY’KaloLLen cpefon, BKoYaeTt
nepsble aga 31ana. OcrtanbHble TpM 3Tana obpasytoT BHYTPEHHEE 3BEHO CUCTEMbI AbIXaHMS.

CTpyKTypa annapara BHELUHEro AblXaHus.

1. rpyoHas knetka

2. nneBpasibHas NonocTb

3. BO3yXOHOCHbIE NyTH

4. nerkue c X MHHEPBALMEN U KPOBOCHAOKeHMEM.
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ITO UHTEPECHO:

MNpun paHeHMAX rpyaHOM KNETKU WK NOBPEXAEHUAX NIEFKUX BO3MOXHO rNonafaHue Bo3fyxa
B NJIeBPasibHYO NONOCTb. JTO SIBIeHWE HOCUT Ha3BaHME NMHEBMOTOPAKC — CKOTMJIEHWE ra3oB B
nneBpanbHOW nonoctu. [IByXCTOPOHHUM OTKPbITbIM MHEBMOTOPAKC MPUBOAMT K CMafeHMIo
(aTenekTtasy) nerkMx M K cMepTu U3-3a OCTaHOBKM AbixaHusA. Cnactu nmoctpajaBLiero MoxeTt
JIMLWLb €ro 3KCTPeHHOe NOAK/YEHHUE K annapary UCKYCCTBEHHOMO AblXaHus.

Pasnuyatot Tpu TMNa AbixaHua: rpyaHoe, 6piolHoe (auadparmanbHoe) U CMellaHHoe Abl-
xaHue. [pyaHOM TMN obiXxaHUS BCTPEYAETCSA Y MHOIO POXKABLUMX YKEHLLMH, Y KOTOPbIX ABUXKEHUE
anadparmbl U OPIOLLIHONM CTEHKM YacTo BblI0 OrpaHUYEHO YBEIMYEHHOM MaTKol. bprowwHoi Tmn
AbIXaHUSA MPEBANUPYET Y MYXKYUH-TPY3YMKOB, Y KOTOPbIX ABUXKEHUE pebep YacTo Obino orpaHu-
YEHO M3-3a perynsapHbIX NEPEHOCOB rpy3a Ha crninHe. B obomx ciyyasx Tvnbl apixaHUs 3aKkpen-
NATCA N0 MexaHW3My ycsiosHoro pedekca. Ob6blYHO y Nloae UMeeT MeCTo CMeLLaHHbIN TUN
ObIXaHus.

BosgyxoHocHble nyTu:

BosgyxoHocHble (abixatenbHble) NyTM — 3TO AblXaTesibHble TPYOKM, MO KOTOPbIM BO3AyX
LBWXXETCS OT POTOBOrO M HOCOBOIO OTBEPCTUM A0 JIErOYHbIX afibBEOs, UX MOAPA3LENsAoT Ha
BEPXHME U HUXKHME.

K BepxHuM papixaTesnbHbIM MYTAM OTHOCATCSA: NOMIOCTb HOCA WM pTa NPU POTOBOM [AbIXaHWM,
HOCOIIOTKA, NpuAaToYHble nasyxu Hoca (cbpoHTanbHas, raMMopoBa, pelleTyaras), K HUX-
HUM — ropTaHb, Tpaxes U Bce BPOHXU. Y3KMM MeCTOM B ropTaHu ABMIAETCA rojocoBas Lesb,
KOTopas npv BAOXe pacLUMPSAETCs, a NpU BblAOXe — Cy>KaeTcs.

Ha ypoBHe 5-ro rpyaHOro no3BoHKa Tpaxes pa3BeTBASETCS Ha NPaBbl U NEBbIN [NaBHble
OPOHXM, KOTOpble B Aa/lbHEWLLEM MOC/IEA0BATE/IbHO AENATCA MO TUMY AUXOTOMUM (aeneHue 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.

®YHKLMM BO3OYXOHOCHbIX MyTeK:

1. MNpoBeneHre BO3ayxa B NNErKUE U U3 NETKUX.

2. OuneHre Bo3ayxa OT MblUIEBbIX YACTUL, MUKPOOpPraHu3MoB. [lBuxkeHue cnv3sm 3a cyet
LEeATeNIbHOCTU MepLaTesibHOro 3MUTENNA MOMOCTH HOCA, TPaxen U BPOHXOB AenaeT oYuLLeHue
Bo3ayxa 6onee 3hdeKTMBHLIM, 0COHBEHHO MPU HOCOBOM AbIXaHWM. ITOMY CMoOcobCTBYIOT Ha-
JIMYMe BOJIOCAHOrO (hMbTpa B NpeaaBepun HOCa, BUXPEBbIE ABUKEHWUSA BO34yXa B HOCOBbIX XO-
Jax, a TaKXe 3alUuuTHble pedneKkcol: YuxaHue U Kawenb. B cnuvsu abixatenbHbix nyTen conep-
XWUTCA BaKTepuUMaHOe BELLEeCTBO — JIM30UMM M BaKTepnocTaTMyecKoe BeLecTBO — MYLUH.

3. CorpeBaHue Bo3ayxa 3a CHET XOPOLLEro KpOBOCHABKEHUS CTEHOK AblXaTesIbHbIX NyTeN.

4. YBnakHeHWe BO3[yxa 3a CYET BJlaru CeKpeTta C/IM3UCTON 0DONOYKM HOCA, CNE3HbIX XKe-
nes v BPOHXMaNbHbIX XKenes.

5. YyacTtue B npoueccax TepMoperynsiuMm opraHnsma.

6. lopTaHb € rof0CoOBbIMU CBA3KAMM Y4aCTBYET B reHepaLMu 3ByKOB.

7. YuacTtue B 060HATENbHOW (DYHKLUMM.

8. MNpoxoanMOoCTb BO34YXOHOCHbIX MyTelN perynnupyercs BereTaTMBHOM HEPBHOWM CUCTEMOM.
Mpy BO3OYXKAEHUM CUMMNATUYECKUX HEPBHbIX BOSIOKOH BPOHXM PaCLLUMPAIOTCSA, YMEHbLUAeTCs
ceKpeLmsa UX CIIM3UCTON, a3pOaUHAMUYECKOe COMPOTUBIEHWE CHUXKAETCS.

Bo306yxaeHne napacuMnarMyeckux Betoyek Gny>kgatowero Hepea, Ha0bopoT, yMeHbLLaeT
NPOCBET BPOHXOB U MOBbILIAET CEKPELMIO C/IM3UCTBIX K/IETOK.

JIérkne — napHbIM opraH KOHYCOBUAHOM (DOpPMbI, B NPABOM JIEFKOM passiMyaloT TpU JO/H, a
B NeBoM — pBe. BepxylKu nerknx BbiCTynaloT Hag, KAO4YMLAMKM, @ OCHOBAHMA NMpuiexar K
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anadparme. Ha BorHyTol noBepxHOCTM Yepes BOpPOTa B JIerKMe 3aXOAAT raBHble OPOHXH ap-
TePUN U HEPBbI, @ BbIXOAAT NIErOYHbIE BeHbl U NMMbaTUYEeCKHe COCybl.

DYHKUNKN NETKMX:

1. Yuactue B rasoobmeHe (ocHoOBHas yHKLMA).

2. Yyactue B perynsaumn pH Kpoeu 3a cueT BblaeneHns usbbiTKka yriekKucnoro rasa (romeo-
cTatuyeckas yHKUus).

3. BoipenutensHasa ¢yHkuus — Bbigenenue , sogbl (0,5 n B cyTku), netyumx eeects (anko-
rons, acpupa, xnopodopma, 3chMpHbIX Maces, aMMUaKa, 3aKMCKU asoTa, aLeToHa, 3TUIMepKarn-
TaHa, ra30B aBTOTPAHCNOPTA M NPOMBILLNEHHbIX MPEeANnPUATUI).

4. YyacTtve B BOOHO-CONIEBOM 0OMeHe.

5. Yyactue B npoueccax TepMoperynaumMu — B Nerkux Boipabarbisaercsa 6osblioe Konuye-
CTBO Tenna; KpoMe TOoro, OHW Y4acTBYIOT B NPOLLeCcax TeNI00TAAYM.

6. [leno kposwu.

7. CuHTE3 BMOAKTUBHbIX BELLECTB (rMcTaMuHa, PaKTOPOB CBEPTbIBAHUS KPOBM, CEPOTOHU-
Ha).

9. 3awuTtHaa dyHKUMA — nerkue obpasyloT 3almTHbIM HBapbep OT OKpy)Katolen cpenbl,
BblpabatbiBalOT IM30UUM, MHTEPGEPOH, UMMYHOMTOBY/IMHbI.

10. Pesepsyap Bo3ayxa ans ronocoobpasosaHus.

NMerkue

roprass
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Puc. 36. CtpoeHue nérkmx

Ha koHuax cambix Mesnkux GpoHXOoB (OpPOHXMON) pacrnonaraloTcs NeroYHble ny3blpbKU —
anbeeosibl. Takum obpasom, flerkoe COCTOUT U3 pa3BeTBNeHU BPOHXOB, 0bpasyoLLMX CKeneT
NErkoro — BGPOHXMaNbHOE APEBO, U CUCTEMbI JIEFOYHbIX MY3blPbKOB UK aSibBEOI.

CTpyKTYpHO (DyHKLMOHANbHOW €AMHULIEN IETKOTO ABMSAETCA alUHYC, COCTOALLMMN U3 KOHEYHOM
BGPOHXMOSIbI U aNbBEONIAPHLIX XOA0B C anbeeosiamu (puc. 36). B anbBeonax npoucxoamr raso-
06MeH MeXay KPOBbIO IErOYHbIX KarnWaNsapoB U BO34YXOM, COAEPKALLMMCS B IErKUX.
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Puc. 37. CtpoeHue 1 KpoBOCHabKeHWe TEPMUHANIBHOM anbBeOsbl: @ — KarnuinspHas ceTb,
OKpy)KaroLLas anbeeony; 6 — CTpoeHWe anbBeosibl.

O6uwee uncno anbeeon 300 maH, cymmapHasa nsowanb nosepxHoct okono 80 m2, aua-
meTp ogHow anbeeosbl 0,2—0,3mMM. CTeHKM anbBeos BbICT/IaHbl OA4HOC/IOMHbBIM MIOCKMM 3nuTe-
nveM. AnbBeosbl onsieTeHbl MHOTOYUC/IEHHBIMU KPOBEHOCHBIMU Kanunnsapamu (puc. 37). 3nu-
TEeNUIA afbBEO/ BMECTE C 3MUTENIMEM Kanunnsapos obpasyeT bapbep Mexay KPOBbIO M BO3AYXOM
TonwmHoun 0,5 MKM, He npenATcTBylOLW M OOMEHY ra3oB 1 BblAeNeHUIO BOAAHbIX NAPOB.

[a3000MeH MeXay anbBeosiAPHbLIM BO3AYXOM M KPOBbIO OCYLLECTBNAETCA nyTeM Anddy3uu.
IOnddysnoHHoe pacctosiHe 06pa3oBaHO TOHKOM afibBEONAPHO-KANWANSPHOW MeMOpaHoM.
OHa otpensieT KpoBb JIErOYHbIX KaNWIISPOB OT afbBEONIAPHOrO NPOCTpaHCTBa. BHyTpeHHss
MOBEPXHOCTb aNbBEOJI BbICT/IaHA TOHKOM NJIEHKOM XXUAKOCTU. B CBA3M C 3TUM Mexay cTeHKamu
aNbBeos1 AEUCTBYIOT CUJIbl MOBEPXHOCTHOIO HATSXKEHWS, 3@ CYET KOTOPbIX JIerkue CTpeMaTtcs K
cnagaxuio. Ecnv 6bl anbBeosibl ObinK BbICTAAHbI YUCTO BOAHOM MIEHKOW, CHU/bl MOBEPXHOCTHO-
roO HaTSXKEHWUSA 3HAYMTESIbHO NPEenATCTBOBaNM Obl pacTakeHuto nerkux. OpHako B anbBeosiax
HaxoauTcs BellectBo — cypdakTtaHT, B 10 pa3 ymeHblualoLee NOBEPXHOCTHOE HATSXKEHUE U
npenATcTByiolLlee crnafeHutio Menkux anbeeos. CypdakTaHT yMeHbLIaeT cuiy, Heobxoammyio
ONS PACTAXKEHUSA TKAHW NIETKMUX NPU BOOXE.

3HauyeHue cypdaKTtaHTa:

1. YMeHbLUaeT NoBepXHOCTHOE HaTSXKEHUE aNbBEOSIAPHOM XUAKOCTU, NPeAOoTBPaLLAET C/u-
naHue asibBeon Mpu BblAOXe, YydLIaeT PacTaXXMMOCTb NErkux, obneryaeT BoOX.

2. O6neryaet anddysmnio KUCIOPOAA U3 anbBeos B KPOBb BCIEACTBUE XOPOLLIEH pacTBOpH-
MOCTH B HEM KWUCOpPOAA.

3. BoinonHseT 3awmTHyO (DyHKUMIO: 3aLUMLLAET anbBEOSbI OT AEUCTBUA OKWUC/UTENEN M
nepekucen, obnagaet GaKTepMoOCTaTUYECKON aKTMBHOCTbIO, obecrneynBaeT obparHbIi TpaHc-
MOPT MblM U MUKPOOOB NO BO3AYXOHOCHbIM MYTAM.

J1érouHble 06BbEMbBI U EMKOCTH:
Moka3artenu BHeLWHero AbIXxaHWA — 3TO NeroyHble o6beMbl U eMKOCTH. JleroyHble o6beMmbl
TaK)Ke OTpakaloT IHEPreTUYECKUIM pe3epB AbiXaTeslbHbIX MbILLLL.

J1érouHble 06BbEMBI:
1. 0O — pbixatesibHbii 06bEM — 06BEM BO3AyXa, BObIXAEMbIA M BblAblXaeMbli MpuU Cno-
KOMHOM [AbixaHuW; oH pasHsetcs B cpegHeMm 400—500 mn. 1O obecneunBaer BEHTUNALMIO
NErkux, NoaaepyKMBaeT NOCTOAHCTBO aNlbBEOSIAPHOIO BO3A4yXa, y4acTByeT B ra3000MeHe.
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2. PO Ba. — pe3epeHblii 0ObeM Baoxa — 06beM BO34yxa, KOTOPbIM MOXHO BAOXHYTb Npu
MaKcuMMasibHOM BAoxe nocne obbiyHoro eaoxa; pasHsetrca 1500—3000 mn. Onpepensier
CNOCOBHOCTb NIErKUX K 0HABOYHOMY pacLLUMPEHHUIO.

3. PO Bbia. — pe3epeHbIii 06beM Bbigoxa — 0ObeM BO34yXa, KOTOPbIA MOXHO BbILOXHYTb
NMpY MakCUMasibHOM Bblgoxe nocsie 0ObIYHOro Baoxa v Bbiaoxa; pasHsaetcsa 1500—2000 mn. OH
onpepenseT 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 CKIaabiBalOTCA Neroy-
Hble €MKOCTH.

5. AMIT — AHatomMuuyeckoe MepTBOe MPOCTPAHCTBO — 3TO 06beM BO3AyXa, HaXoAALMICA
B AbIXaTesIbHbIX MYTAX [0 YPOBHSA PeCnMpaTtopHbiX OBPOHXMON (Ha 3TUX BPOHXMOMAX YyKe uMe-
lOTCA a/IbBEOJIbl MU BO3MOXKeH ra3zoobmeH). Benmunna AMIN cocraenser 140—260 mn v 3aBucuT
OT 0COBEHHOCTEN KOHCTUTYLIMM YesioBeKa (Npu peLueHnn 3aad, B KOTOpbIX HEOOXOAUMO yuu-
TbiBatb AMI, a BesiMuMHa ero He ykasaHa, o6bem AMI npuHumatot pasHbiM 150 mn).

6. DMIN — Dusnonormueckoe MepTBOE NPOCTPAHCTBO — 0ObEM BO34yXa, MOCTYNAlOLLMK B
AblXaTenbHble NYTU U IETKKE U HE MPUHUMAIOLMIA yHacTus B razoobmere. OMI1 6onblue aHaTo-
MMYECKOro MepTBOro NMPOCTPAHCTBA, TaK KaK BK/IOYAET ero Kak CoCTaBHyto Yactb. Kpome Bo3-
Zyxa, HaxoAsLeroca B ApixatesnbHbix nyTax, B coctae @Ml Bxogut BO3ayXx, NOCTynamoLwmi B
NeroyHble asibBeO/ibl, HO He 0OMEHUBAIOLLMICA ra3amMm C KPOBbIO M3-3a OTCYTCTBUS UJIU CHUXKE-
HWUA KPOBOTOKA B 3TUX anbBeonax (415 3Toro Bo3gyxa MHoraa NpUMeHseTCcs Ha3BaHUe aNlbBeo-
NApHOe MepTBOe NPOCTPAHCTBO). B Hopme BenuuMHa yHKLMOHANbHOrO MepTBOro MNpo-
ctpaHcTea coctaensier 20—35% ot BenmunHbl ApixatensHoro obvema. Bospacranue atoit Be-
NuumnHbl cebie 35% MoXKeT CBUAETENbCTBOBATb O HA/IMYMU HEKOTOPbIX 3a60s1eBaHu.

B MeauMUMHCKOM NpaKTHKe BaXKHO YYMTbIBaTb (haKTOP MEPTBOro NPOCTPAHCTBA MPU KOHCTPY-
MpOBaHWM NPUOOPOB ANA AblXaHUA (BbICOTHblE MOMETbI, NOABOAHOE NiaBaHWe, MPOTMBOrasbi),
NpoBefeHMU pAda AMArHOCTUYECKUX U peaHUMaLMOHHbIX MeponpuaTtuid. MNpu apixaHuun yepes
TPYOKM, MAaCKM, LINAHTU K ObIXaTe/lbHOW CUCTEME Ye/loBeKa NOACOEAUHAETCS AOMOHUTENIbHOE
MepTBOE NPOCTPAHCTBO M, HECMOTPSA Ha BO3pacTaHue rMyOuHbl AbIXaHUA, BEHTUNALMUA aNbBEON
aTMoCepPHbIM BO3AYXOM MOXET CTaTb HEAOCTATOYHOM.

J1éroyHble émKocCTH:

1. OEJ1 — o6Lwas eMKOCTb IErKUX — KOJIMYECTBO BO34yXa B SIErKUX nocse rybokoro Bo-
xa; pasHaetca 5000—6000 mn. Bkntouaet 1O, PO Ba., PO Bbia. n O0. OEK otpakaet BmecTtu-
MOCTb JIErKMX.

2. XEJT — >n3HeHHass eMKOCTb JIerKUX — KOJIMYECTBO BO34yXa, MAaKCMMasbHO Bbiabixae-
MOro nocre rnybokoro Baoxa.

Y my>kumnH paeHsetcsa 4500—5000 mn, y xxeHwmH — 3500—4000 mn. Brkntouaet O, PO ea.
n PO ebig. )KEJ1 Hanbonee afeKksatHO M MHTErPaTMBHO OTPaXKaeT PasBUTUE KOCTHO-MbILLEYHOTO
annapara, NoABUXKHOCTb FPYAHOM KNETKM, 31aCTUYHOCTb U PACTAXMMOCTb NIEFKKX, T. €. NOTeHLM-
anbHble BO3MOXKHOCTU BeHTMAAUMKM nerkux. OHa 3aBUCMT OT nona, pocrta, Bo3pacTta M CTerneHu
TPEHUPOBAHHOCTH OpraHW3ma. Y TpeHUMpoBaHHbIX 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. n 00. ®OE —
3TO anbBEONSAPHbIM BO3AYX.

[na namepenus XXEJ1 1 eé KOMNOHEHTOB CyLLECTBYIOT METOABI:
CnvpomeTpus — ¢ NOMOLLbIO BOASHOIO MK CYXOro cnupomMeTpa
Cnuporpacdusa — c nomolbio cnvporpacda Ha OCHOBE aHaM3a KPMBOM AbIXaTe/bHbIX ABW-
YX€HWUN — CnUporpammbl.
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Puc.38. J1éroyHble 06bEMbI U EMKOCTH

JNaboparopHas pa6ora Ne 1.

«U3mepeHune ob6bema rpyaHON KNETKU Yy YesIOBEKA NPU AbIXaHUN»

Llene pabomer. onpenenttb BENUYMHY MaKCMMasnbHOMO pasmaxa KosiebaHui pasmepos
rPYAHOM KNETKU Ha BLOXE W BblAOXeE.

O6opydoBaHue: caHTUMETPOBASA IEHTa.

lMopadok npoBedeHus 3kchepuMeHma:

Paboty BbinosHAOT ABa YesioBeKa. [1py NOMOLLM CAHTUMETPOBOM JIEHTbI HA YPOBHE MOAMbI-
LUEYHbIX BNaAMH U MEYEBULHOIO OTPOCTKA NPOU3BECTU U3MEPEHNE OKPYXXHOCTU FPyAHOM KneT-
KW B KOHLe yOOKOro BAOXa U B KOHLIE MAKCMMaJIbHOTO BblAOXaA.

Puc.39. lamepeHune OKpY>KHOCTU rPyAHOMN KNeTKu
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IMpumeyarue: OKPY>XHOCTb rPyAHON KETKU uMepseTcs (He oTpbiBas NeHTbl OT obcneaye-
MOrO) B TPEX MONIOXKEHUSX: BO BPEMS Nay3bl, BO BPEMS MaKCMMaJIbHOTO BAOXA WU NMOMIHOIO BbIAO-
xa. Mpu atom cnegyet obpatuarb BHUMaHWE Ha To, YTOObl 06CieayeMblii BO BPEMS BAOXA HE Cru-
6an Cn1Hy U He NOAHWMAN M/iey, a BO BPeMS BblOXa — He CBOAM/ UX Brepes U He HAKNOHSCS.
PasHuua mexay BenvuMHamu OKpY>KHOCTel B ¢hase BAOXa W Bblgoxa onpefensieT cTeneHb rno-
LABWYKHOCTU FPYAHOM KNETKU — 3KCKYPCHUIO (pa3max). IKCKYpPCUS rPyaHOM KNETKU B 3aBUCUMOCTU
OT AJIMHbI TeNna 1 06bemMa rpyAHOM 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 3Ha4MTesIbHO yBenuumnBatbes U gocturatb 12—15 cm. OkpykHOCTb
U3mepsatoT 2—3 pasbl, 3aMUCbIBAIOT HAWUYYLLMI pe3ynbTaT. ToYHOCTb 3MepeHus fo 1 cm.

JlaboparopHas pa6ora Ne 2,

«OnpepeneHue 4acToTbl AblXaHUA B NOKOe U nocne (pU3nYECKON Harpy3Ku»

Leno pabomel: onpenenuntb 4acToTy AblXaHUA B MOKOE U Nocne U3NYECKOn HarpysKu.

lMopadok npoBedeHus 3KcnepumMeHma: [na onpenesieHns YacToTbl AbIXaHUA NONOXKUTE
PYKY Ha MOAJSIOXKeUHYo 061acTb U NMOACHUTANTE YMCNO AbIXaTeNbHbIX ABUXKEHUA 3a 1 MUH. 3a-
TeM npegnoxute obcnegyemomy caenatb 20 rnybokux npucegaHui, nocse Yero CHoBa nog-
cuuTaTe YacToty AbixaHus 3a 1 MuH. Onpepenute BENMUYMHY yYaLLEHUS AbIXaHUS B MPOLLEHTaX.

Bo6180061: nony4eHHble AaHHble 3aHecuTe B npoTtokon. CpaBHUTe pesynbTathl ¢ hU3MONoru-
4YeCcKoM HOPMOMK U caenamnTe BbiBOAbI.

Mpy Hanuuuu pononHWTenbHOro obopynoBaHUA (cnMpomeTpa) npefnaraeM BbIMOMAHUTb
CrliedyloLLYyI0 MpaKTUYecKyto pabory.

JNlabopatopHas pabora Ne 3.

«HopmanbHble napameTpbl pecnMpaTtopHOi YHKLUKN»

Llene pabomer: nns toro 4tobbl BbIACHUTb, HAXOAATCA /1N BENMUYMUHBI IEFOYHOW BEHTUNSA-
LMK, MONyYeHHble A8 AAHHOro 4YesloBeKa, B rnpeaesnax HopMbl, HEOOXOAMMO CPaBHUTL UX C
HOPMOM (LOMKHBIMK BeIMYUHAMM).

O6opydoBaHue: cnupomeTp, BaTta, CrMpT.

lMopsadok npoBedeHus 3kcnepuMeHma:

Paccuutatb fo/mkHble Ansa cebs, BeMYMHbI, UCMONb3ys pa3paboTaHHble cneuuasnbHble op-
MYJibl, Y4UTbIBAIOLLME KOPPEKLMIO MEXAY OTAENIbHbIMU XapaKTePUCTUKAMU (PYHKLUU BHELLHEro
LbIXaHus.

Onpepenenue XXEJ1

MyHAWTYK cnnpomeTpa obpaboTaiiTe BatoM, CMOYeHHOW cnupToM. [laiTe eMy BbICOXHYTb.
LLikany cyxoro cnMpomeTpa yCTaHOBWTE Ha Hyre.

Mocne 2—3 06bIYHbIX AbIXaTeNIbHbIX ABWXEHWIW caenante MakCUMMasbHbIA BOOX, 3aXKMUTE
HOC U Npou13BeAMTE PaBHOMEPHbIM MaKCMMasibHO ryboKui Bbigox B cnvpometp. Crapaintech
aepxartbcsa NpsMo, He CyTynscb. MiamepeHue noBTopuTe TpU pasa, 3adUKCUpyHUTe MaKCUMab-
Hyto Bennuunny JKEJI.

OnpepenuTte aonxHyto eMKocTb nerkux (AXKEN)

CpaBHute BenununHy XKEJ1, uamepeHHyto ¢ NOMOLLbIO CNMPOMETPA, C AOSIKHON BeIMYMHOM
(OXKEN), paccumTanHoM no chopmyne Jlioasura:

JKEJT (xeH.) = 40xP + 10xB — 3800;
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OXEJT — pomkHas »n3HeHHas eMKOCTb nerkux, B mn (cm®), P — pocr, B cm, B — Bec Tena,
B Kr.

[Ons neten o 4 po 17 net AXKEJ] Boiumcnsiot no opmyne W. C. LLunpsieea n b.A. Mapkoea.

Ons manbumkos: AXKEJ (B nutpax) = 4,53xP — 3,9 (npu pocTte no 1

DXXEN (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:

OXXEN (B nutpax) =3,75xP — 3,15 (npu pocte ot 1,00 go 1,75).

P — pocr.

Bbluncnute npoueHTHoe cooTHoweHue dakTudeckomn XKEJ k AXKEJT no dopmyne:

HKEN

x 100%
JKEN

B Hopme BennuunHa XKEJ1 MmoxkeT oTknoHsATbea ot gomkHo B npeaenax * 20%. Mpesbiwexne
(haKTUYECKOW BENIMUMHDI YKa3blBaeT Ha Hosblure MOPOdYHKLMOHANbHbIE BO3MOXKHOCTH NIETKMX.

BbluncnuTte XU3HEHHbIA UHAEKC:
OnpepenvTe XM3HEHHbIM MHAEKC no ¢opmMyne. B HopMe BenMuMHa KM3HEHHOTO MHAEKCca
(W) ona xeHwmH pasHa ot 45 go 55 mn /kr, ana myxinH — 55—60 mn /kr. Bonee HU3kuKe no-
Kasartesiv CBUAETeNbCTBYIOT Mbo o HegoctatouHocTn XKEJT, nbo 06 n3bbiTouHOM Macce Tena.

Onpepenure gbixatenbHbii 06bem ([,0) nerkux:
Mpoun3eeanTe Nerkuii CNOKOMHbIN BbIAOX B CMMPOMETP nocsie 06blYHOro Baoxa. [ns TouHo-
CTW pe3ynbTaToB NOBTOPUTE U3MEPEHUS TPU pasa U paccyUTanTe CPELHIO BESIUUYUHY.
B nokoe 0 B cpeaHem konebnetca ot 300 go 800 mn.

OnpepenuTe pe3sepBHbI 06bEM BbigOXa:
Mocne ouyepegHOro CNOKOMHOMO BblgoOXa MPOWM3BEAMTE MaKCMMasbHO MyOOKUiA BbIAOX B
cnupomeTp. OnpeneneHune NoBTOpUTE TPU pasa U paccuyUTanTe CpeaHIo BENNYUHY.
CpegnHsasa senvunHa POBbia. B cpegHeM pasHa 1500 mn.
Paccuuraiite pesepsHbii 06bem Baoxa (POsa.) no dopmyne:

Posg. = XEJT — (OO + POsbia.)

CpenHsas Benuunna POBg. pasHa 1500 mn.

Bce nonyyeHHble paHHble 3aHecuTe B Tabnuuy.

CpaBHuWTe NoNyyYeHHbIE NMOKa3aTenu C HOPMOW U caenanTe BbIBOAbI.
OcHoBHble NoKasatenun pecnuparopHor MyHKLUK:

3 3 XKEN XKEJT mn
XKEJ cm AXXEN cm A)K_EJ'I % BEC xr. AO mn POgbia. Poega.
Pocr, cm Macca Tena, Y[ B MUHYTY OKpy>KHOCTb FpYAHON KNETKU, CM
Kr
Cros Cupsa B nokoe Mpw Ha- npv Bao- npv Bbl- | BO BpeMs na-
rpyske xe xoge y3bl
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JlabopamopHasa paboma Ne 4.

«OyeHKka BeHmunayuoHHOU hyHKYUU JT€2KUX»

TeopeTnyeckas 4actb

BeHTUNALUMOHHYIO (DYHKLMIO NErKUX XapaKTepusyHoT fleroyHble 06beMbl U EMKOCTH, NMOKasa-
TENN MeXaHWYECKUX CBOWCTB arnnapara BEHTUIALMMU U NoKasatenu BeHTunaumn. Hanbonee ya-
CTO NPUMEHSAIOTCA CriefytoLme U3 HUX.

Yacmoma deixaHus (44]) — uncno ppixatenbHbix aBUXKeHUIM B MUHYTY. Onpepensertcs no
cnuporpaMMe CNOKOMHOrO AblXaHWs (MO OTpe3KaM ANUTeNbHOCTbIO He MeHee 2 MUHYT). Upet
noAcyeT Yncna BblgoXoB (BAOXOB) C NOC/eAyoWmMM aeneHneM Ha Yncnio MuHyT. Y1 nogsepike-
Ha BO3PACTHbIM KONebaHMAM U NErKO MEHAETCA NOJ B/IMSHUEM Pa3/IMYHbIX MPUYMH (COCTOsHUE
300pOBbs, TEMMNEpPATYpa TeNla U OKpYXKaloLen cpefibl, 3MOLMOHaNbHble dakTopbl U ap.). Yya-
LLEeHUe AblXaHUs, OCOBEHHO B COYETaHWM C MasibiM [blXaTefibHbiM 06bEMOM, XapaKTepHO AN
peaKTMBHbIX NopaykeHu (prbpo3s nerkux), Ho MoXKeT UMETb MECTO NPW NMPOU3-BOJIbHOM runep-
BEHTUNALMM, AbiXaTe/lbHOM HeBpo3e. YpexkeHue apixaHus 6onee cBOMCTBEHHO OBCTPYKTUBHbBIM
HapyLUeHUsM.,

HoixamenovHoili 06vém (JJO) — 06bEM BO3ayxa, BAbIXAEMOrO MPU KaXKAOM AblXaTe/ibHOM
umkne. Beluncnsetca no cnuporpamme (CIN) cnokoiHoro apixaHus nyteM onpeaeneH1sa amniu-
Tyabl Booxa. JomkHbin 10 Bblumcnnte ucxoasa us gomkHoro MOZla (MuHyTHOro o6béma apixa-
HWA) OefeHWeM MocfiefHero Ha cpea-HeBo3pacTHyto Hopmy Y. B ceasu c nabunbHocTbio,
ocobeHHO y AeTen paHHero BO3pacTa, AaHHblIM NMoKasartesib npuobpeTaeT npakTUYecKyto 3Ha-
YMMOCTb N1LLb Npu codeTaHnmn ¢ Y[ v B guHamuke. Yeenudenue 1O naxke B nokoe Habnopaert-
CA Npw AplxaTesbHOM HEAOCTATOYHOCTH, B Cllydae AMabeTMyeckomn KoMmbl (T. H. Kyc-MayneBcKoe
[bIXaHWe), Ha BbICOTE YENH-CTOKCOBA AblXaHWS, a TaKXKe Noj, BIUAHU-€M NCUXOreHHbIX (aKkTo-
poB. CHmxxeHune 1O MOKeT BbITb MPU HEMPOTOKCMKO3€e, PECTPUKTUBHBIX (hopMax AbiXxaTeslbHOM
HeJO0CTaTO4HOCTU (MHEBMOCK/epo3), 6onAX NneBpbl U NOBPEXAEHUAX FPYAHOMN KIETKM.

Munymmueili 06vém dbixaHus (MOJ]) — konuyecTBo BO3ayxa, BEHTUAMPYEMOTO B OAHY
MUHYTY. PaccuntbiBaetca kak npoussegerve 1O v Y/. Mpu paBHOMepHOM abixaHuK Ans pac-
yeta cpegHero [10uepes Bce BepLUnHbI M ocHoBaHMsA 3ybuos CIT nposeanTe NMHUM M U3MepbTe
pacCTosHUA MeXAy HUMK no BepTuKanu. Beplumtbl Bbigoxoe Ha CIT 06pasyloT T. H. «ypOBeHb
CMOKOMHOro BblOXa», KOTOPbIA COOTBETCTBYET MOJIOKEHWUIO, 3aHUMAeMOMY JIerKUMU U TPYA-
HOM KNETKOW Moj, BO3AEWUCTBMEM BHYTPEHHWUX 3/1aCTUYECKUX CWUA MPU MOSIHOM paccnabneHuu
IbIxaTesNibHON MycKynatypbl. B cnyyae HepaBHoMepHoOro, aputMuyHoro abixaHusa MO/, nsmepsob-
Te NnyTem onpeaeneHns rMyObuHbl KaXKaoro BAOXa Ha NpoTsKeHUM 2—3 MUH, pesynbTatbl C/lo-
YKUTE U pasgenvTe Ha YUCIO MUHYT.

B nokoe MO/, coctaBnser 6—8 n/mMuH, npu cdur3nMyeckor Harpyske MOXKET AOCTUrath
80—120 n/MuH.

DomxkHyto Bennunny MOJ, (AMO/) paccuvTaiite HeNOCPEACTBEHHO UCXOAS U3 OCHOBHOIO
obmeHa no opmysne

00

aAMOo/[ = ’
7,07x 40(KMO,,

rae OO — ocHoBHoW 06MeH, onpeaensembii no Tabnuuam lapprca — beHeaunkra; KWO, — ko-
3cburuMeHT ncnonb3oBaHKsA KUCopoaa B ierkux; sennymnHa 7,07 — npovsseneHve cpeaHei Ka-
nopu4yeckom ctoumocTtu knucnopoga (4,91) Ha umcno muHyt B cyTkax (1440), penerHoe Ha 1000.
MO/} xapakTepu3yeT MHTEHCUBHOCTb OOLLLEN SIEFOYHOM BEHTUIALMMU U UMEET NPaKTUYECKoe
3HayeHue AN OLEHKW BEHTUNSALMKU TONbKO B conocTasneHuun ¢ Y4 n O, yto nossonset opwu-
€HTUPOBOYHO CYAMUTb O HASIMUYKUKU TUMO- U FTUNepPBEeHTUNALMK. [TpK YacTOM U NOBEPXHOCTHOM Abl-
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XaHuu 6onblas yactb MOLla et Ha BEHTMAALMIO MEPTBOrO NPOCTPAHCTBA, NPU MyOOKOM —
BO3pacraeT obbeM BeHTUNAUMKU anbeeon. [osbiweHne MO[la otmeyaeTca npu pasfiMuHbIX 3a-
boneBaHMAX NErKMX W ceppua, HapactaeT Mo Mepe MpPorpecCMpoBaHUs HELOCTaTOYHOCTU
KapAMOopecnMpaTopHOW CUCTEMbI U PACLLEHUBAETCA KaK OQHO M3 NPOSBAEHUI KOMMEHCALUMK C
LEeNblo JOCTUNKEHUS HEOOXOAMMOro AfiA ra3ooOMeHa YpOBHS BEHTUIALMM afbBEOJ, a TaKxkKe
MpU MoBbileHUM 0BMeHHbIX npoLeccos (TMpeoTokcuko3s). YMmeHnbwenne MO[a sctpeuaetcs
NPY YrHETEHMU AbIXaTeNIbHOro LeHTpa.

MO/ noasep:keH MHAMBUAYASbHbIM KonebaHusaM.

Pexomendayuu no ogpopmneHuro npomokona pabomei:

MNonyyeHHble AaHHble BHECUTE B TETPaAb NPOTOKOIOB ONbiToB. CpaBHUTE UX C AOMKHBIMU U
HopMasnbHbiMK BenvurHamu. CaenaiTe BbiBOADI.

OCHOBHbIM OOMEH A1 MYXUMH:

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

[MokazaTens Fnauyenne
| 2

Yacrora awxanng (Y1) 9-16 apix/MHuH
PHTMHYHOCTD B XaHHS Putmusnoe
JeixareneHeni obsem (J10) J00-800 mn
PeseprHelii odwem Broxa (PO,,) 1500-2500 mn
Peseprupii obwem eeiaoxa (PO, ) 10001500 mn
Husznennas eMrocThb gerkux CRE) 30004300 ma
Homwnan AEI (JOKED:

JUTH MY, Pocr (cm) - 25

JUIE SHCHIHH Poct (em) - 20
EMEGCTD MAKCHMANBHOTO BAOXA 18003300 mn
EMEOCTE MAKCHMANIBHOIO BLIJIOXA 1 3002300 mn
Markcumansnan serTHaauna gerknx (MBJT) 120170 2
Jomxnas makcumansias senTuiaausa nerkux (JIMBIT) 1/2 JUKET - 35
MunyThsi obbeMm asxanus (MO 6—8 n/MHH
Pezepe neixanus = MBIT - MOJT 50-140 n
thopeuposannas AKEI (AUKETT &80 % JKEJ
ObBbeMHas CKOPOCTL BOXA M BBLIOXA:

IS MYHKUHH, =8 e

JIIS HeHIHH 4-6 /e
Janepwka aexanus Ha wroxe (npoda ltanre) 55-a0 ¢
3aepaKa AsXaHus Ha BeIAONe (npoba [exya) 35-40c
Hunexe Tudao {obbem dopeuporanHoro Belaoxa 3a | ¢
(OB ) AE):

JUTH MYHMHH; 80 %

JUTA HEeHIHH 82 %%

Bonpocei:

1. Kak uameputb abixatenbHblii 06beM, pe3epBHbii 06beM BAOXa M pe3epBHbli 06beM Bbl-
[lOoXa C noMoLLbio cnupomeTtpa?
2. HazoBuTe CTpyKTYypbl AbixaTesibHOM cucTeMbl, 0603HauYeHHble LudpamMmu Ha pucyHke 6.
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Puc. 40. CtpoeHue abixaTeslbHOW CUCTEMbI

3. Bbluncnute BefIMUMHY BEHTUAIALMKU anbBEOS MPU YC/IOBUM, YTO MUHYTHbIM OObeM Apixa-
HWA paeeH 8 n, o6bem mepTBOro npoctpaHctea — 150 mA. npu ycnosuw, 4to:

1) abixatenbHbit 06bem paseH 500 mn, a yacTota abixaHus — 16 pas B MUHYTY;

2) nbixatenbHbli 06bem paseH 250 mn, a yactota gbixaHus — 32 pasa B MUMHyTy. CpaBHuTte
006beM BEHTUNIALMM anbBeon ANnA 0OOMX Cnyyaes M OMpeaenuTe, Kakou PeXkKUM AblXaHus Bbl-
rogHee.

4. Onpepenute AXKEJT y my>kumHbl B Bo3pacTe 45 nert, ecnu ero poct paeeH 181 cm.

5. Onpenenute OXKEJT y skeHwumHbl poctom 165 cm B 30-netHem Bo3pacte?

6. Ha kakyto BennumHy nsmenutcs MO/, ecnu B nokoe YUCno apixatesnbHbiX ABUXKEHWUI paB-
Ho 20, 1O — 600 mn, npu dusmueckon xxe pabore Y[ ysenmuunnaco 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 NOCTYyNUT B anbBe-
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 dusmueckne npoueccol nexar B oCHoBe
AblxaTeNibHbIX ABuxKeHui? [NoyeMy BO BpeMs BblgoXa 3HEPrus He 3aTpaynBaeTca?

10. Kak mMoxHO pokasartb, yYto copepykaHne CO, B BbigbiXa€MOM BO3[yXe CYLLECTBEHHO
6osblue, yeM B aTMOCHepHOM?

JlaboparopHas pabota Ne 5.

«Kak npoBepuTb catypauuio B AOMaLWHUX YCIIOBUAX»

3poposbii yenosek aenaet ot 12 go 20 BooxoB B MUHYTY. MMEHHO CTOMIbKO HEOBXOAMMO
K/IETKaM M TKaHAM opraH13Ma, YToObl HACbITUTLCA ONTUMAsbHOM AO30M KUcopoaa, Heobxoam-
MOW AN1A HOpMasbHOM »u3HegesaTenbHocTU. Korga Kucnopopa HeaoCTaTouHO, Ye/ToBEK Hauu-
HaeT UCNbITbIBaTh AUCKOMMbOPT BO BpeMs AbixaHuA. Ofbllika — He eAMHCTBEHHbIN UCXOM, KO-
TOPbIM MOXKET NPOU3OMTU NPU AblXaTeIbHOW He[OCTaTOMHOCTU. MMEHHO NO3TOMY OYeHb BaXKHO
BCEraa KOHTPOJIMPOBAaTh YPOBEHb KUCIOPOJA B KPOBM.
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OnHoM U3 caMbiX CEPbE3HbIX MPUYMH AbIXaTeNbHON HEAOCTAaTOYHOCTM CTas KOPOHaBUpPYC.
OH aTaKyeT fbixaTe/bHyl0 CUCTEMY M3OLLPEHHBIM CNOCOOOM: OpraHaMm He XBaTaeT KUCI0POoAa,
HO OpraHv3M 4yesnoBeKa He crnocobeH 310 onpefenvTb. 3aboneBaHne MOXeT npoTekatb bec-
CUMMNTOMHO, 6€3 OApILLIKKM, Kalnsa U TeMMNeparypbl.

Korga ke opraHv3am HauMHaeT noaaBaTb CUrHasbl O TOM, YTO JIErKUE MOpaXKeHbl KOBUA-M-
HEBMOHUWEeW, NOCNeACTBUA MOTYT ObiTb KatacTpoduyeckumu. HYtobbl M3bexarb NnogobHOro Uc-
X0pa, He0bX0AMMO KOHTPOIMPOBATb YPOBEHb HACHILLLEHHOCTU KPOBU KMCIOPOAoM. MMeHHO oH
NoKa3bIBaeT, KaK paboTaloT NErk1e U HY>KHa 1M UM JONONIHUTENbHAA NOAAEPIKKA.

Yro Takoe cartypauus kucnopoga?

Cartypaunsa — 370 HacbllLEeH1e KpoBKU KUcnopoaoM. M3amepsietcs oHa B NPOLEHTHOM COOT-
HOLLUEHWM U CYUTAETCA OLHUM U3 [IaBHbIX NOKa3aTesiei, N0 KOTOPOMY MOKHO BbISIBUTb Natosio-
M1 Unu 3aboneBaHnsa abixaTebHON CUCTEMbI €LLE HA HaYaslbHbIX CTaaUAX.

Korga mbl AblluMM, Hawu NErkue nepebie Noy4YatoT A03Y KUC/IOPoAa U AOCTABNAIOT €ro Ko
BCEM KJ/IETKaM M TKaHAM opraHuM3Ma o KpOBOTOKY. YINIeKUC/bIM ras, KoTopblii obpasosascs B
npouecce ApixaHUsA, BbICBOOOXKAAETCA U3 TKAHEN M MO KPOBM nepenaérca obpatHo B NéErkue,
M3 KOTOPbIX BbIXOAWUT HapYXKy npu Bbigoxe. CBOOOAHOE MeCTo, KOTOPOe OCTasloCh B K/IeTKax
nocne BbIXoAa YrNeKUC/IOro rasa, cpasy e 3ano/IHAETCS CBEXXUM KMCIOpOoAoM. Tak Npoucxo-
[MT HENpepbIBHbIA ra3000MeH B OpraHW3Me YesioBeka.

YT106bI KMCNOPOA TPAHCMOPTUPOBAICA MO KPOBEHOCHBIM COCYAaM, OH CBA3bIBAETCS C MOJie-
Kynamu remornobuHa. Jta CBs3b BHYTPU OpraHM3Ma HasblBaetcsi okcuremornobuH. OH v ae-
NAeTca napaMeTpoM, KOTOPbIM OTpakaeT carypaumio UK YpoBEHb KMC/IOPOAA B KPOBM YesioBe-
Ka.
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3auyeM U3MepATb YPOBEHb HACHILLEHWUA KUCTIOPOAOM B KPOBU?

HacbiweHne nérkux n tkaHen O, KMU3HEHHO BaXKHO Ans ntoboro yenoseka. OH HeobXxoauMm
HaMm AJ/1 HOPMasIbHOMN XWU3HEAEeATeNbHOCTU, CMIOCOOHOCTU BbIMOMHATL EXeAHEBHbIE (YHKLMM,
nenartb usnyeckue yrnpaxHeHus u npocto xutb. A 90% Bcel aHeprum yenosek nosiyyaet
MMEHHO M3 KUCIopOoAaa.

* JbixaTenbHas HE[OCTATOYHOCTb MOXET BO3HUKHYTb MO PSAY NPUYMH:

* M36bITOYHbIN BeC

* AHemus

* Bbicokoe apTepuanbHoe aaBneHue

* HapyLweHus paboTbl LUTOBUAHOM 3Kesne3bl

* [latonoruu cepaua

* [noxoe KpoBOCHabGKeHWe

+ 3aboneBaHns OpraHoB AbIXaHWs

* KypeHue

* Xvpypruuyeckue onepaumu

* Taxkénble TpaBMbI

KopoHaBupycHas nHdekuus

MNokasartenu kncnopoma cHmwxatotcsa U npu 3abonesaHnn COVID-19. Korga nHdekumsa no-
nagaeT B IErKMe, OHa NOPAXKAET asibBEOSIbl, KOTOPbIE YYACTBYIOT B ra3oobMeHe, a 3aTeM U re-
MOM06UH, yyacTeytowmi B TpaHcnoptupoeke O,. BocnaneHue TkaHen NpUBOAMT K OTEKY NEr-
KUX U Pa3BUTUIO MHEBMOHUM.

[naBHas onacHOCTb KOPOHABUpPYCa B TOM, YTO MPU NEFKMUX hopMax ero NposiBNEHUS Y Yeno-
BEKa MOXET W He BbITb cMMNTOMOB 3aboneBaHus. Temneparypa, Kawesnb U clabocTb OTCYTCTBY-
toT. Yenosek 4yBCTBYeT cebs XOPOLIO U JaXKe He 3afyMbIBaeTCsA, YTO MH(EKLUMA Yy)Ke Hayana
nopaxarb JIErkue.

N3mepeHne ypoBHS KWUCIOPOAa B KPOBM — OAMH M3 AEWCTBEHHbIX CMOCOOOB npeaynpe-
XaeHus nHgekumun. C ero nomMoLLbio MOXKHO BbISIBUTb KOBUJ €LLE HA HAa4aslbHbIX CTaAMAX U Ha-
yaTb cooTBeTCTBYlOLLEee ieveHUe. [lokasartesib ypoBHS caTypauum NOMOXET npefynpeauTb pas-
BUTME 6OMe3HN U U3bexxaTb eé NporpeccupyroLen CTaaum, Koraa Heobxoguma rocnuranmsa-
LMA U NOOK/NIOYEHUS K annapaty MCKYCCTBEHHOW BEHTUNSALMU NErKUX.

OpnHako cnenyeTt MOMHUTb, YTO XOTb U3MEPUTb YPOBEHb HACbILLLEHWSI KUCIOPOAOM MOXHO M
CaMOCTOATENbHO, NPEANUCHIBATb, KaK U YEM JIEUUTb KOPOHABMPYC B JOMALUHUX YC/IOBUAX, MO-
YKeT TOJIbKO Bpau.

Kakas HopMa ypoBHs KMciopoga B Kposu?

Hopma carypaumu kucnopoga B KpOBM y B3pOC/IbIX U A€TEN — MOKasartesb UHAMBUAYASbHbIN.
3aB1CUT OH OT (PHU3NONOrMHECKMX OCOBEHHOCTEN OpraHn3ma 1 hakTopOB OKPY>KaloLLEN Cpeabl.

HopmoWw npuHaTo cuutats:

* 95—98% - y 310pOBOro Yenoseka

* 92—95% - npu XpoHHUYECKUX 3a60N1IEBAHUAX OPraHOB [bIXaHUA

* 92—95% - y KypAwmx noaen

Mpyn 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 >KM3HEHHO-Ba)KHble OpraHbl — cepaue, Nérkue, nedeHb. ITo COCTOAHUE OYEHb Onac-
HO M TpebyeT He3aMenNUTeNbHOro fedeHns. B Hanbonee TAXKENbIX Cnydasx carypauus MoOXKeT
onyckatbcs BnioTb Ao 70%, koraa nauneHTa nogknioyatot K annapary MBJI. lunokcemuueckas
KOMa HacTynaeT npu nokasarensx Huke 60%.
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Kak nameputb carypaumio B AOMALLHUX YCOBUAX?

Y106bI OTCNEXKMBATL CBOE COCTOSIHWE U U3DEXKaTb KatacTPOdUUYECKUX MOCIEACTBUNA, MOXKHO
CaMOCTOSITENIBHO KOHTPONIMPOBATb YPOBEHb KUC/IOPOAA B KPOBU Npu KopoHaBupyce. Caenatb
3TO MOXXHO C MOMOLLBIO CreuranbHoro npubopa Ans U3MepeHus caTypauuu Kuciopopa —
NyNbCOKCUMETPA.

MynbcokcMmeTp o4eHb NPOCT B UCMOJIb30BaHWU. KpoMe ypoBHSA caTypaumu OH TakKe u3mMe-
psAeT nynbC.

Pabotaet npnbop crneayowmm obpasom:

1. Annapar ofieBaeTcsa Ha nanew, UM MOYKY yXa U HaYMHAET U3/y4aTb BOJIHbI PA3HOM AJIMHbI
C NOMOLLBIO CBETOAUOAHOIO AaTyMKa.

2. CreneHb NOMOLWLEHUSA NyYEN 3aBUCUT OT KOJIMYECTBA KUCIOPOAA, KOTOPbIN COAEPXKUTCA B
KpoBu. HacbileHHble KNeTkn KpoBM nornowatot 6osblue MHpakpacHOro ceeTa.

3. Annapar nony4aeT AaHHble O MPEeOMIeHUU, OTPAXKEHUN U NPOXOXKAEHUU ITUX Nyyen U
BblAAET pe3ynbTar.

Y1066l MONy4uTb MakcMMasbHO AOCTOBEPHYIO OLEHKY, Heobxogumo cobniopatb onpe-
LenéHHble Npasuna:

* He nevite anKkoronbHble ¥ 3HEPreTUYECKME HAMUTKU Nepes, NpoLenypon

* He npuHumaiite nuwy 3a 2 yaca

* He npuHMMaliiTe ycnokouTesibHble U IeKapCTBEHHbIE Npenaparbl, KOTopble BAUSAIOT Ha pa-

60Ty cepfeyHOMn UK AbIXaTesIbHOW CUCTEM

* CoxpaHsiiTe HEMOABWXXHOCTb BO BPEMS NpoLEeaypbl

* Ypanute nak c nanbua, Ha KOTOPbIM OAEBaEeTCA AATYMK

* CHuMUTE cepbry, ecnv AaT4YMK NOMELLAETCA HA MOYKY yXxa

Kak nameputb yposeHb Kucnopoaa B Kposu 6e3 npubopa?

MNpoBepsATb caTypauuto NysbCOKCUMETPOM PEKOMEHZYeTCs B NepUoA NaHAEeMMM, a TaKkKe
MPU OXXMPEHWM, CEPAEUHDbIX M NErOYHbIX 3a001€BaHMUAX, BONE3HSAX LLIUTOBUAKM.

Ecnu annapara nog pyKo# HeT, HO y Bac NOSIBUIMCH OAbILLKA M ONACEHUs KacaTeslbHO CBOe-
ro COCTOAHMSA, B JOMALUHWX YC/IOBUAX MOXHO NPOBECTU HECNIOXHbIN TecT. Bnepsbie ero onpo-
60Banv B AHIMKUM, TENEPD >KE UM NOJIb3YIOTCA XKUTEIM MHOTUX cTpaH. HecMoTps Ha To, uTo ero
MOKasaHUs He CYUTAIOTCA TAKUMU XKe AOCTOBEPHbIMU, KaK Npu MCMosb30BaHWK npubopa, Tect
MOMOJET BbISABUTb HApPYLUEHWUA B paboTe AbiXxaTe/lbHbIX OPraHoB.
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Kak nposeputb carypaumio 6e3 nynbcokcumeTpa?

1. Cpenanre rnybokuit BooOX.

2. 3apeprk1Te ObixaHue.

3. OtcuntbiBaiTe Bpems Ha npotsxeHun 30 cekyHA.

A6CoNoTHO 30pOBbIe NIErKM1e BblAEP)KaT 3TO UcnbiTaHue. Ha ocHoBaHWM NoacyéToB, MOX-
HO NPUBAN3NTENBHO ONPEAENUTb YPOBEHb HACILLLEHHOCTU KUC/IOPOLOM:

* 30 cekyna — Hopma B 95-98%

* 10 cekyHa — cHWXeHHbIM noka3sarens B 93-94%

* 7 cekyHa — 3KCTpeManbHO HU3KUiA yposeHb B 90%

MNpu HexBaTKe KUCNopoaa cneayet ob6patUTbCA K Bpady 3a NOMOLLbIO, MPU COMYTCTBYIOLLMX
CMMMTOMax KOpOHaBWpyca — Bbi3BaTb Bpaya Ha AOM.

Eweé oanH cnocob ysHaTb ypoBeHb HACbILEHHOCTM KPOBU KUC/IOPOAOM — CAATb aHanu3
KPOBW B MOJIMK/IMHUKE.

Mo>kHO M NpoBepUTL caTypaumio TeiehOHOM MU YMHBIMU Yacamu?

TexHuKa He CTOMT Ha MecTe. E€ BO3MOXXHOCTM CTaHOBATCA ropasfo LUMPEe Urp U pasBreka-
TeNlbHbIX NpUIoXeHMH. C NOMOLLbIO raaXKeToB Mbl HAYYMIMCb OTCNEXUBATL CBOM NyNbC, husn-
YECKYI0 aKTUBHOCTb U COCTOSIHUE 3L 0POBbS.

HecMmoTpsa Ha To, Y4TO MOSABMAIOCH MHOXECTBO NMPUIOXKEHWH, KOTOpble MOMOraloT OTCieauTb
YpOBEHb KMCIOPOAA, HU OAHO M3 HUX HE MOKAXXeT BaM JOCTOBEPHble CBEAEHMA. ITO MOXKHO 0Ob-
ACHWUTb TeM, YTO ANS OTC/IEXKMBAHUA caTypaumu HeobxoamMmo ABa npubopa: nynbCOMETP U aar-
UMK, KOTOPbIM NMPOCBEYMBAET KOXY. B coBpeMeHHbIX cMapTchoHax AaHHOMO byHKLMOHaNa HET.

A BOT HeKoTOpble smart-4acbl MOryT MOXBacTaTbCA TakoW yHKumuen. 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 ragkeTtax Takke BcTpoeH cneuunanbHbii gatunmk SPO,, rae S — yposeHb cartypa-
umn, P — nynbc, a O, — kucnopopa. [arumk ynaenvBaeT CUrHan v BbIBOAWT pe3ynbTaTbl Ha
3KpaH.

OpHako nokasaHMA TaKMX YacoB TaKXKe He KOPPEKTHbl. MX TOYHOCTb 3aBUCUT OT BTOPOCTE-
MeHHbIX (haKTOPOB: OCBELLEHWUS, AABNEHUS U AAXKe PACMOIOXKEHUSA YacoB Ha 3ansAcTtbe. [oaTto-
MY nosiaratbCs Ha pe3ynbTaTbl rafXeToB He CTOMT.

Ecnu uyecteyeTte maneiiune npobnembl C ApixaHUeM, MOSBMACL NIErKas OfblllKa U yya-
CTUAICA NYNbC, BEPOATHO, Y BaC HU3KWM YPOBEHb HACbILLEHHOCTU KPOBU KUCIOpPOoAOM. YTobbI
YAOCTOBEPUTLCA B CBOMX OMACeHUAX, UCNOMb3yHTe MySbCOKCUMETP WK CAAWNTE aHa/U3 KPOBU.
TonbKo OHW AapyT BaM BEPHbIM pe3ysbrar, Ha OCHOBAHWMM KOTOPO O Bpay Ha3Ha4WT COOTBET-
CTBYIOLLEE NIeYEHHe.

152 B conepkanue




EMONOrMA TOUYKA \fpocm

JlabopamopHasa paboma Ne 6

«HN3yyeHue kucnomuo-wenoyHo20 6anarca nuweBoix npodykmoBb»

TeopeTnyeckas 4actb

KWCNOoTHOCTb M WenoYyHoCTb pacTBopa onpenenserca KOHUEHTpauMel MOHOB BOAOPOLA B
3ToM pacTBope. KoHueHTpauuio MOHOB BOAOpOAa BbipaxkatoT yepe3 pH pacteopa (p ykasbiBa-
€T Ha onpepeneHHylo MaTteMatuyeckyro onepauumio; H — Xxumuuyeckuit cumeon Bogopopa);
pH — 3710 gecatuuHbii norapudmM BeNMYMHbI, 0OPATHOM KOHLEHTpALUMKM MOHOB Bogopoda. B
oaHom am3 (1 n) unctor Boabl copepxkutcs 1* 107 monb noHos Bopopoaa. CneposarenbHo, ANs
Boabl BennumHa pH pasHa log(10/107)=7.

Jta BennuunHa (pH 7,0) xapaktepusyeT HeWTpasbHbIM pacTBoOp (MpY KOMHATHOM Temnepary-
pe). 3Ha4yeHue 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 TKaHen TpebyeTca pH paBHbIi 7, @ OTK/IOHEHME OT 3TON BENNYUHbI Bonee yem
Ha 1 K 2 eamMHULbI CKasbiBaeTca Ha HUX rybutenbHo. CnegosarensHo, Ansa nogaepxanus pH
YXMAKOCTeM Tena Ha bosee UM MeHee MNOCTOSAHHOM YPOBHE CYLLECTBYIOT OMnpefesieHHble Mexa-
HM3MbI. YacTW4YHO 3TO gocTUraeTcs npy nomoLum BydepHbix pactsopos (6ydepos).

BydepHbIit pacTBop — 3TO pacTBop, CoAeprKallmMi CMecb Kakow-1Mbo cnabok KUCIOoTbl K
ee pacTtBopvMoi conun. [lencTeue ero 3ako4aeTcs B TOM, YToObl MPOTUBOCTOATL MU3MEHEHUAM
pH. Takoro poga n3meHeHUss MOTyT BO3HMKaTb BCleACTBUE pa3baBneHus, a Takxke npv aobas-
NEHUU KUCNOTbl MM conu. Hekotopble opraHWyeckMe COedMHEHWs, B 4YACTHOCTU Oesku,
CNocobHbl AeNCcTBOBaTb Kak Bydepbl. ITO KAa4eCTBO ABNAETCA OOHUM M3 BaXKHEWLUUX O KNU3-
HelesATeIbHOCTU OpraH13ma.

Mpun ynotpebieHn pasiMyHbIX MULLEBbIX NPOAYKTOB Ba’KHO YYMUTbIBATb MX CTEMEHb KUC/IOT-
HO-LLLE/I0YHOro BAMAHUA Ha opraHbl nuwesapeHus (MKKT).

YpesmepHoe ynoTpebneHue «arpeccuBHbIX» MPOAYKTOB C HU3KUMKU (pH meHee 4) unu Bbl-
cokumu (pH 6onee 10) 3HaueHMAMM MOXKET NPUBECTU K pa3suTuio 3abonesaHuin YKKT, B Tom
yucne racTpuTy U a3Be Xenyaka (npumepsl B Tabnuue 1

Mpumepsbl nokazarenen pH

BewecTBo pH
HenynouHsbii cok 1.0—2.0
Koka-kona 3.0+0.3
A6n0u4HbIN 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 7.0
Kpoeb 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 mamepuanesi: uncbposas naboparopus Releon c garumkom pH, 6 mep-
HbIX CTAKaHOB C NULLEBbIMU NPOAYKTAMU: NMUTbEBAS BOAA, KOKa-Kosa, MOMOKO, Kode, anesnbcu-
HOBbIV COK, MUHEpanbHasa U AUCTUIMPOBaHHaA BoAa.

TexHuka 6e3zonacHocmu:

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

2. Cobniopainte 0OCTOPOXKHOCTb MpU paboTe C AaTYMKOM U PacTBOPaMM.

3. TouHO BbINOMIHANTE yKa3aHUsA yuyuTens npu paborte C HAM B OTHOLLEHWW MOPsAAKA AeK-
CTBUM.

4. Mo okoH4aHMK paboTbl NpuBeanTe B NOpsAAOK pabouyee mMecTo.

lMopsadok npoBedeHus 3kcnepumeHma:

1. U3yuntb pH B pasnnuHbix pacTBOpax NpoAyKTOB NMUTaHUSA.

2. lnsa usmepeHui Heobxoammo mcnonb3osatb aatunk pH undposoi naboparopum.

3. MNocne Kakaoro 3MepeHus LWyn gartynka HeobxoamMMo CnoslackmMBaTb B AMCTUINIMPOBAH-
HOW BoJe.

4. Pe3ynbrathl 3KCNepuMMeHTa 3aHeCTH B Tabnuuy 2.

MpencrtaeneHune pesynbratos HabnoaeHUI

MNokasarenu pH o6bekTOoB McCcnepoBaHui

Ne O6pazey, MNokasarenn pH OnucaHue obpasua
1 MNutbeBas Bopa

2 Koka-kona

3 Kode

4 AnenbcrMHOBBIM COK

5 MuHepanbHas Boga

Bobi18o0bi:

1. Y7o Takoe pH?

2. Kakas cpepa Hanbonee xapaktepHa A5t NpoayKTOB nuTaHua?

3. OnpenennTb cTENEHb arpecCUBHOCTU UCCNe[oBaHHbIX NpoaykToB ans XKKT?

4. Cpenartb BbiBOAbI MO NpoaesiaHHON pabore.

KoHmponeHsie Bonpocei:

1. MNepeuncnute metoabl onpeaeneHuns pH.

OrtseTt: YHuBepcanbHas uHaukatopHasa bymara, garumnk pH.

2. [lonycTmMo nu onpepeneHne KUCIOTHO-LLENOYHbIX CBOMCTB BELLECTB OpraHosientuye-
CKMMU MeTogamMn?

Ortsert: Het (>kMaKocTb MOXKeT He 061aaaTbh 3anaxoM U LIBETOM, HO UMETb BbICOKYIO KMC/OT-
HOCTb, YTO O4YEHb OMACHO A/ OpraHn3Ma)
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MUKPOCKONMUYECKHUE UCCNNEOOBAHUA

JlabopamopHas paboma Ne 1

«lpu2zomoBnerHue npenapama Kn1emokK co4yHoU Yyewyu YKoBuuybl 1YyKa»

Puc.41. Koxuua nyka

lpaBuna npuzomoBneHus Mukponpenapama

1. Bo3bMuTE NpegMeTHOE CTEKNO, TLWaTe/IbHO NPOTPUTE €ro cneunanbHon candeTKom.

2. C nomoupbto nuneTkn HaHecute 1—2 Kannu BoAbl Ha CepenHy NpeaMeTHOro CTekna.

3. OcTOpO’KHO C NOMOLLBIO NPenapoBasbHOM UMbl CHUMUTE KYCOYEK MPO3PavyHOM KOXMLbI
C BHYTPEHHEN NOBEPXHOCTM YeLLyM SiyKa Npu NOMOLLM NpernapoBasibHOM Urbl (ByabTe akKypar-
Hbl) UIM HEMOCPEACTBEHHO pyKaMu. [ofoXKN1Te KyCOUYeK KOXKMLbI B Kano BOAbl M aKKypaTHO
pacnpaBbTe KOHYMKOM MUITIbl.

4. HakpowTe npenapart NOKPOBHbLIM CTEK/IOM.

5. Nomectute npenapar noa o6bEKTUB MUKpOCKona u paccmotpute ero. OTMeTbTe, Kakue
KNEeTKW Bbl BUOMTE.

6. OkpacbTte npenapat pacTBopoM Hopa. [ns 3Toro Ha npegMeTHOe CTEK/IO PSAOM C Mo-
KPOBHbIM HaHecHTe Kanio pacteopa hoga. M3nuwku pacteopa yaanute gpunstposanbHom 6y-
Maro C NPOTUBOMOJIOXKHOW CTOPOHBI Npenapara.

7. PaccmoTpuTe oKpalleHHbIM npenapar nog uMdpoBbiM MUKpockonoM. Kakue nameHeHus
Bbl Habnopaete?

8. Haignte 060n04Ky, OKpy»KaloLLylo KneTKy (TeMHas mosoca), uutonnasmy (3onotucroe
BELLECTBO), A4PO, BAKYOJIb C KNIETOYHbIM COKOM.

9. Coenanrte MuKkpodoTorpadmio KNeTOK KOXMLbI SlyKa U pa3MecTuTe ee B 3/1IEKTPOHHOM
TeTpagu. YKaxute o60104Ky, LMTONNa3My, SAPO, BAKYOsb C KeTo4HbIiM cokoM. (Mpu ncnonb-
30BaHUM 0ObIYHOM TeTpaaM caenanTe PUCYHKM KapaHaaLloM).
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JlabopamopHasa paboma Ne 2

CmpoeHue pacmumenoHOU Knemku»

3UrokakTyc AnuaepMuc iMcTa repaHu

Puc. 42. Snupepmuc

Ins opraHusaummn gaHHok nabopatopHor paboTbl MOKHO MCMO/b30BaTh FOTOBLIE MUKPO-
npenapatbl C pacTUTENbHbIMU KNIETKAMK, A€ BUAHbI OPraHOWMAbl: XJI0POMNIacTbl, BAKyOs1, A4-
po. N3yyeHune ynbTpacTpyKTypbl KNETKM MOXHO NPOBOAMTb, UCNOMb3ys (oTorpadun C anek-
TpoHHOro MUKpockona. MoxHo ucnosb3oBath otorpadum yyebHUKa, AEMOHCTPUPYA MX C
NMOMOLLbIO AOKYMEHT- Kamepy unu UHTepHeT-pecypcsl.

HNucmpykyusa Kk BoinosiHeHUrO

1. MoprotoebTe MMKPOCKON K paborTe.

2. PaccmoTpuTe NpeaoXkeHHble BaM MUKPOMpenaparbl pacTUTENbHbIX KETOK.

3. Haitgute 0605104Ky pactuTtenbHbiX KNeTok. M3yuunte ee ctpoeHune (Ucnonb3ysa marepuan
yuyebHuka unm MHtepHet-pecypcbl). B yeM ocobeHHOCTb cTpoeHMs 00O0MOYKM KNeToK pacte-
Hun? Kakne dyHKuUMM BbinonHsAeT obonoyka?

4. Hangute a4po B pacTuTenibHbIX Knetkax. M3yunTe ero ctpoeHue (Mcnonb3ya matepuan
yuebHuKa unu MHtepHet-pecypcbl). Kakune dyHKuMM BbinonHsaeT aapo?

5. Haipute xnoponnactbl B pacTUTENbHbIX KneTkax. M3yunTe nx ctpoeHune (Mcnonb3ysa ma-
Tepuan y4ebHuka unm NHtepHeTt-pecypcbl). B ueM ocobeHHOCTb CTpOeHMs X/I0pOMnIacToB Kie-
TOK pacTteHuin? Kakue ewie nnactvapl MOryT NpUCYTCTBOBATb B pacTUTesNbHbIX KneTkax? Kakue
(byHKLMM BbINONHAOT NnacTuapl?

6. Hangute umtonnasmy 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. HaouTe Bakyosv C KNEeTOYHbIM COKOM B pPacTUTENbHbIX KneTkax. M3yuute nx ctpoeHue
(ucnonb3ys matepuan yyebHuka unu MHTepHeT-pecypcbl). B 4eM ocobeHHOCTb CTpOeHUs BaKy-
onen B pactutenbHbiX Knetkax? Kakue dyHKUUM BbINONHAIOT BaKyonu?

8. Cnenaiite pUCyHKM K/ETOK KapaHAaloM, nognuiumte o6onouky, uMronnasmy, aapo, sa-
KYOJib C K/IETOYHbIM COKOM, X/I0PONaCTbl.

9. Cnenaite mukpodoTtorpacmm KNeTok pacTeHuMin U pa3smMecTUTe UX B 3NIEKTPOHHON TeTpa-
U, coenante HeobxoamMMble NOAMUCH.

10. PaccmotpuTte dhotorpacdumn Knetok, caenaHHbie C NOMOLLbIO 3NIEKTPOHHOIO MUKPOCKO-
na. Hanaute Ha pucyHkax pubOCOMbI, 3HOOMIA3MATUYECKYIO CETb, MUTOXOHAPWM, annapar
lonbku, nusocombl. M3yunte mx ctpoeHune u pyHKUMK, UCMONb3ys Matepuan yyeOHUKa unu
NHTepHeT-pecypcsl.

11. Mo pesynsratam paboTbl 3anonHUTE Tabanuy

«CTpoeHue u hyHKLUU OPraHOMAOB KJIETKU PACTEHUN»:

Ne HaszsaHue opraHoupa Ocob6eHHOCTU CTpOEHUA DyHKuUH
1 | Obonouka

2 | Mem6paHa

3 | Uutonnasma

4 | Appo

5 | XnoponnacTsl

6 | XpomonnacTsl

7 | lenkonnacrel

8 | MutoxoHapuu

9 | Annapar lonbaxwu
10 | JInsocombl

11 | Bakyonu

12 |3ancC

13 | Pubocombl

KornmponeHseie Bonpocei:
Tect «KneTo4Hoe cTpoeHne opraHM3mMoB».

Bonpoc BapuaHTbl OTBETOB
1 Ins knetkn atoro opra- | 1. MutoxoHapui
= HW3Ma XapakTepHo Ha- | 2. KneToyHoro ueHTpa.
w g PaKTe HenTP
’ Ninume 3. Anpa.
Mnactua.
an .
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BUOJZIOIUA
BapuaHTbl OTBETOB
2 Kakol cTpyKTypHbIii 1. Annapart lonbaxu.
KOMMOHEHT K/IeTKM 2. KnetouHas membpaHa.
M3006parkeH Ha PUCYH- 3. 3MNC.
ke? 4. LleHTpronu.
3 B >kuBoTHOM KneTtke ot- | 1. MuToxoHApWI
CYTCTBYIOT: 2. KnetouHoro ueHTpa.
3. Mnactmga.
4. fAppa.
4 Ha pubocomax B knetke | 1. benku.
obpasytorcs: 2. Xvpbi.
3. DHepruto.
4. YrneBoppbl.
5 K opraHoupgam knetku 1. JInzocombl.
AByMeMOpaHHOro 2. MutoxoHapuu.
CTPOEHMS OTHOCHT: 3. Pubocomsl.
4. JMC.
6 Onpegenute ctpyktypy | 1. annapar lfonbgxu
KNEeTKH, nsobpaxkeHHyto | 2. MembpaHa KNeTku ¢
Ha pUCyHKe TTIMKOKaNIEKCOM
3. MeMbpaHa KneTku ¢
KNEeTOYHOWU CTEHKOM
4. 3Hponnasmarmyeckas
ceTb
7 K opraHoupam KkneTku 1. JInsocomsl.
AByMeMbpaHHOro 2. MutoxoHzpum.
CTPOEHMSA OTHOCAT: 3. Pubocomsl.
4. JMC.
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Bonpoc BapuaHTbl OTBETOB
OcyLuecTBuTe MHOXKECTBEHHbIN BbIGOP
(nBa BEpHbIX OTBETA M3 LLECTH)
8 Hasoewute yactu xnopo- | Crpoma.
nnacra, rae npoucxogut | Pubocombl.
¢oTocuHTE3: lpaHbl.
Tunakowuppl.
BknioueHus kpaxmana.
Konbuesas IHK.
YcTaHOBUTE COOTBETCTBME MEXaY
9 YctaHoBuTe cooTBeT- MuToxoHapus
cTBYE Mexay pucyHkom | Mnapkas 3MMC
c usobpaxenuem opra- | Mnactnaa
HouAaa U ero HaseaHuem | Annapar [onbayku
YcTaHOBUTE NpaBUbHYO NOCNE[0BaTENBHOCTb
10 Mpouecc cuHTe3a 6enka | TpaHcKpunumsa
NMPOXOAMT CrepyioLme Bbixog nPHK w3 agpa B
aTanbi: uuMTOonNasmMy
O6pasoBaHue KoMMnIeK-
ca Pubocoma-nPHK
JocTtaBka aMMHOKMCNOT
2- K MecTy cuHTe3a benka

JlabopamopHasa paboma Ne 3

«lMna3zmonus u dennasmosnus 8 knemkax pacmeHui»

TeopeTtnyeckas 4acTb

Mnasmonus — 370 oTAeneHue npoTonsacta (}KUBOE COAEPIKUMOE PACTUTENbHOM KNETKK) OT
K/IETOYHOW CTEKU pacTUTENbHOW KNEeTKU BCieacteune notepu soabl. O6bIMHO Npouecc niasmo-
nu3a obpaTtMm U He NPUYMHAET 3HAYMTENbHOMO Bpeda Knetke. BocctaHoBneHune obbema umurto-
naasmbl O UCXOLHOIO YPOBHS NMPU NepeHOCe KETOK B YACTYIO BOAY MK pacTeop ¢ Honee Bbl-
COKWM BOAHbIM NOTEHLMANIOM Ha3bIBalOT AENIA3MO/IU30M.
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JNlaboparopHoe 13yyeHre npouecca niasMosiv3a Ha NpUMepe PacTUTESIbHbIX KIETOK KOXK-
Ubl SlyKa, MO3BOJIAET U3Y4YnTb OCHOBHblE CBOMCTBA KIETOYHOW MeMbpaHbl, a TakKe NpoBecTH
CPaBHMWTENbHbIM aHANIM3 MEXAY KIeTKaMu PacTeHWH U XKUBOTHbIX.

[na nsyyeHuns nnasmosnmsa MOXHO MCMOMb30BATb pPa3Hble copTa NyKa (6esnbii U KpacHbIK).
B 3aBucrMmocTH oT BbIBpaHHOrO copTa onpeaensercs HeoOXoAMMOCTb UCMOMIb30BAHUA KpacH-
Tensa. Ecnu pns npurotoeneHna Mukponpenapara UCMNosib3yeTCcs KPacHbIM COPT JiyKa penyatoro
(Alliumcepa), To Kpacutenb He Hy>keH. Bo BTopoM cnydyae Korga ucnonb3yertcs 6esnbiii cCopT ny-
Ka, Jlyylle BCEro roToBMTb BPEMEHHbIE Mpenaparbl, ¢ 4o6aBfeHMeM Moaa B MCXOAHbIN BOLHbIN
pacTteop. [ns BU3yanusauuu nnasmonusa B Knetke ucnonb3ytoT pacteop NaCl B Manbix KoH-
LeHTpauumsax.

MpuunHOM NnNa3monusa ABNSAETCA NMOHUXKEHWe BOLHOMO NMoTeHuMana pacTBopa, B KOTOPOM
HaXoAATCA KMeTKu nyka. B cnencteve yero Boga nokuaaet npepesbl KNETKUM U MPOTONIacT oT-
CTaeT OT K/IeTOYHOW CTeHKU. Ecnv BogHbIM noTeHuMan KNeTku U pacTBopa BbIPOBHATb, TO NPO-
TOMNACT BOCCTAHOBUT CBOW 06bEM U npousonaet aennasmonus. MNpu npogomKkuTenbHOM nias-
MOJIM3€e BO3MOXHO HapyLleHWe NPOHULAEMOCTM MEMOPaH KNEeTOK U KaK CeacTeBue, OTCYTCTBUE
Jennasmosnusa.

MNpakTnyeckas 4acTb

Llene pabomel: n3yunTb CBOMCTBO NONYNPOHULAEMOCTH KIETOYHOM MeMBpaHbl.

O6opydoBanHue u mamepuansl: NpeaMeTHbIe CTeKa, MOKPOBHbIE CTeKa, NpenapoBalib-
Has urma, NUHUET, NMneTKa, pacTeop noaa, pacteop NaCl, auctunnmposarHas Boaa, hunsTpo-
BasibHas Bymara, MMKPOCKON, COYHbIE Yellyu fiyKa.

TexHuka 6e3zonacHocmu:

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

2. Cobntopaite OCTOPOXKHOCTL Npu paboTe C npenapoBasibHbIMK UMMamMu, NPEAMETHbIMU U
MOKPOBHbIMWU CTEKNAMU BO U30EXKaHWe YKOIOB U NOPE30B.

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

4. MpuctynaiTe K paboTe ToNbKO TOraa, Koraa ybeamrech B MCNPaBHOCTM MUKpOCKona. Tou-
HO BbINOJIHAWTE YKAa3aHWA y4uTeNs Npu paboTte C HUM B OTHOLLEHUU NOPALKA AENUCTBUN.

5. Mo okoHuyaHuK paboTbl NpuBeanTe B NOpsAAOK pabouyee mMecTo.

lMopsadok npoBedeHus 3kcnepuMmeHma:

lMpurotoBneHMe MUKponpenapaTos

1. Ha npegMeTHOE CTeKNO HAHeCTU Karnsilo BOAbl C MOMOLLbIO aBTOMATUYEeCKOro Jo3artopa
MM 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 chOKYyCUMPOBaH B OKynspe,
AvadparMa nonHoOCTbO OTKPbITa, YCTAHOBNEHO Manoe yBenu4yeHue (4x10).

5. Pasmectute MuKkponpenapart Ha nNpeaMeTHOM CTOJSIMKE U NMOAHUMMKTE ero Ao KoHua. Mpu
3TOM cneauTe, YTOObl MOKPOBHOE CTEK/IO U OOBEKTUB HE COMPUKOCHYIUCH.

6. Mnapa B oKynsap, MeasieHHO C NMOMOLLbIO MAaKPOBUHTA OMyCKanTe CTONMK 4O MOABMEHUA
YETKOro 13obpakeHus.

1. PaccMoTpuTe cOCTOsHWE NpOTOMniacTa 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. MNMpowuseegute nnasmonus: kanno pacteopa NaCl nuneTkon nepeHecTn K Kparo NOKPOB-
HOrO CTeK/a, a C NPOTMBOMOJIOXKHOMN CTOPOHbI OTTAHYTb KUAKOCTb (OMUILTPOBAHHOW OyMaroi.

9. PaccmMoTpuTe U3MEHEHUSA, NPOU3OLLIEALLME B KNETKaX, TakKe Nnpu BOMbLLIOM yBeUYeHUH
(10x10). 3apucyriTe MUKponpenapaT UCMoNb3ys pUcyHok Ne 2,
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10. Mpowuseegute Oennasmonus: Kanaw AUCTUIIMPOBAHHOM BOAbl HAaHECHUTe Ha Kpaw no-
KPOBHOrO CTEK/A, a C MPOTUBOMOJIOKHOW CTOPOHbI HEOOXOAUMO OTTAHYTb KUAKOCTb (DUNLTPO-
BaHHOW Bymarom.

11. CoenaiiTe onvMcaHWe NPoLLeccoB, NPOUCXOAALLMX B K/IETKAX B FTMNEPTOHUYECKOM U TUMo-
TOHWMYECKOM pacTBOpax.

O6pamume BHumaHue!

B pamkax wkonbHOW nabopatopHoi paboTbl yaobHee BCEro MCMosib30BaTb KPacHbIM copT
NnyKa, He TpaTa BpeMs Ha NpPUroToB/eHWe pacTeopa C KpacuteneMm. Ecnu Bbl pelumnte pabotatb
6enblM COPTOM JlyKa, TOAJIA MPUrOTOB/IEHME LMUTONIONMYECKOrO Kpacutens K 5 mn BogHoro
pacTeopa fobasbTe 2 Kanau pacTtesopa oaa. [1nsa Toro, 4Tobbl NpoM3oLLen NpoLecc AeniasMo-
N13a Nyyllie BCero MCnoJsib3oBarb PacTBOp AUCTUIIIMPOBAHHOM BOAbl, HO €C/IM €€ HET, MOXHO
MCMOJIb30BaTb BOLOMNPOBOAHY!O.

MNpeacTtaeneHne pesynbratoB HabNOAEHUN

Puc. 43. Koxuua nyka

Bo18006b1:

Cdopmynupyiite BbiBOABI MO BONpPOCaM.

1. Kakue n3MeHeHMs NPOUCXOAST C MPOTONIAacTOM pacTutenibHou Knetku B pactesope NaCl?

2. Kakne nameHeHMA NpoUCXOaAT C KNETKON B AUCTUNIMPOBAHHOM Boge?

3. bnaropaps kakoi 0cob6eHHOCTH KNIETOYHOM CTPYKTYPbl, COXpaHsaeTcsa popma pacTuTe b-
HOWM KNeTKW B npouecce nnasmonusa?

KoHnmponeHsie Bonpocei:

1.B kakoM pacTteope o6beM npoToniacTta yMeHbLUAeTCs:

a) U30TOHUYECKUN;

6) rMNOTOHMYECKUN;

B) rMNEePTOHUYECKUI;

r) pacTBop He BAUSIET.

lMpaBunbHbIM OTBET: B.

2.Hanuuune kakoro opraHouga obecrneunBaeT coxpaHeHue hOopMbl PaCTUTENIbHOW KIETKU
npuv notepu Bnaru:

a) BA3Kas UMTONNA3Ma;

6) nnasmonemma;
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B) NnacTuabl;

r)KnetoyHas CTeHKa.

lMpaBunbHbIM OTBET: T.

3. Kakue otimumsa nmeet 060104Ka pacTUTENbHOW M KMBOTHOMW KNETKU. YKaXKuTe He MeHee
2-yx ocobeHHOCTEN:

OtBer:

1. Y pactutenbHom KNeTKu UMEeeTCst KIeTOYHAas CTEHKA M3 LeNoN03bl U N1a3MoaecMbl, KO-
TOpble 0ObEAUHAIOT COIeP’KUMOE BCEX NPOTOMNIACTOB PACTUTESbHBIX KNETOK.

2. Y MBOTHOW K/IETKM MMEETCH MIMKOKASIMKC Ha MOBEPXHOCTU MeMOpaHbl, a K/ieToyHas
CTeHKa OTCYTCTBYET.

JlabopamopHas paboma Ne 4

«0cobeHHocmu pa3Bumus cnopoBoix pacmeHuli»

TeopeTtnyeckas 4acTb

JKM3HEHHBIM UMK NanopoTHWKa (MpuMep: WMTOBHUK MYXCKOM, nat. Dryopteris filix-mas)
npeacTaBnseT cobon YepefoBaHWe GeCrnosioro U NoSIOBOro NokoneHui. JoMUHUpyOLWMUM no-
KoneHueM siBnsetcsa cnopoduT. Ha cneunanmanpoBaHHbIX IMCTbAX — BansXx, Pa3BUMBAKOTCSA CO-
pycbl (CKONNEHUs CNopaHrMeB). 3TW CKOMNIEHUS HAaXOAATCA Ha HUXXHEW CTopoHe Banu. B cno-
paHrusax nytem merosa copmupytotcs crnopbl. C MOMOLLbIO KOJbLa cnopaHrus cnopbl pasbpa-
CblBalOTCA M B OnaronpuATHbIX ycnoBusx npopacTaior. M3 cnop passueaetcs nonosoe
nokoneHue (3apocTok), NpeAcTaB/eHHOe 3e/1eHON NNAacTUHKOM auameTpoM okono 1cm. 3apo-
CTOK He pacuyfieHeH Ha opraHbl U He UMeeT KopHel (ecTb pusouapl). Ha HUXKHel cTopoHe 3a-
pocTKa OPMUPYIOTCA MY>KCKUE U XKEHCKUE NOJSIOBbIE OPraHbl (aHTEPUAMM U apXErOHUK), B KO-
TOPbIX MUTO30M pa3suBaloTcs rametbl. OgHUM U3 BaXKHEWLLUMX U HEOOXOAMMbIX YCNIOBUM ANs
CNUSIHUA MONOBbLIX KNETOK sBnseTcs Boja. bnaropaps kanmenbHol Bnaru, cnepmarosoufbl
nepenblBaloT K apXeroHUaM U OMJIOAOTBOPAIOT ANLEKNETKY. M3 obpa3oBaBLuencs 3urotbl pas-
BMBaeTCsA Mosiofon cnopodut. Monogok 3apogpiw NoTpebnseT nuTaTeNbHble BELEeCcTBa U3 3a-
pOCTKa 0 Tex Mop, NMoKa Yy Hero He cchopMUPYIOTCS COOCTBEHHbIE IMCTbA U KOPHMU.

JlabopartopHoe uM3yyeHue LMKna pasBuTUA NanopoOTHUKA, MO3BOMSAET HAMALHO pa3obparb
BCE OCHOBHble CTafIMM Pa3BUTUA pacTeHus. [ToABNAeTCA BO3MOXXHOCTb BbISIBUTb YepPTbl MOp-
(ho-aHaTOMUYECKOro CXOACTBA C HU3LUMMMU PaACTEHUAMU, a TaKKe onpeaenntb apoMopdosbl,
BrepBble MOSABUBLUMECS Y CMOPOBbIX pacTeHni. MpaKkTMKo-OpUEHTUPOBaHHbIM NOAX04 CNocob-
CTBYeT HaMbosiee KayeCTBeHHOMY pa3bopy AaHHOW TeMbl, MPU MOATOTOBKE K 3K3aMeHALMOH-
HbIM paboTam.

[MpakTnyeckasa 4yacTtb

Llene pabomer: n3yuntb paseuTtre cnopoduTa 1 rametocmta CNOPOBbIX PACTEHUN.

O6opyodoBanue u Mamepuanei: NpeaMeTHbIe CTeKa, MOKPOBHbIE CTEKNA, HOYTOYK, BUHO-
KYNSIpHbIM MUKPOCKOMN, Kamepa, npenapaTr CnopaHruii NanopoTHUKa, npenapar nornepeyHbli
Cpe3 NiMcTa NarnopoTHWKa, Npenapart 3apoCTOK NanopoTHUKaA.

TexHuka 6e3onacHocmu:

1. Nepen Hauyanom pabotbl oceoboaute paboyee MECTO OT MOCTOPOHHUX MPEAMETOB.

2. Cobnogainte OCTOPOXKHOCTb Npu paboTte C NpeaMeTHbIMMU U MOKPOBHLIMKU CTEKIAMU BO
n3bexkaHve nopesos.

3. MpuctynaiTe k paborte TonbKO TOraa, Koraa ybeaurech B MCNPaBHOCTM MUKpoOcKona. Tou-
HO BbINOJIHAWTE YKa3aHWA yuuTeNs npu paboTte C HUM B OTHOLLEHWU NOPALKA AENUCTBUN.

4. Mo okoHYaHuK paboTbl NpUBeaUTE B NOPSAAOK pabouyee MecTo.
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lNopsdok npoBedeHusa 3KcnepumeHma:

Pabota c MuKponpenaparamu:

1. Hactpowite mukpockon. Cronuk fomkeH ObiTb onyLieH, cBeT chOKYCUPOBaH B OKy/spe,
AvadparMa nosHOCTbIO OTKPbITa, YCTaHOBAEHO Manoe yBenuyeHue (4X10).

2. Pasmectute MuKponpenapart Ha NpeAMeTHOM CTOJIMKE U NOAHUMMKTE ero Ao KoHua. Mpu
3TOM cneauTe, YTOObl MOKPOBHOE CTEKSIO U OOBEKTUB HE COMPUKOCHYIUC.

3. [napa B oKkynsp, MeasieHHO C NMOMOLLbIO MAaKpPOBMHTA OMyCKanTe CTONMK 4O MOABEHUA
YETKOro n3obparkeHus.

4. Paccmotpute mukponpenapar npu 6onbwom yeenuuedun (10x10), ncnonbays Mukpo-
BUHT A1 HACTOMKM pe3KocTH. M3yunte mopdonormyeckne ocobeHHOCTU CTPOEHUA CropaHrusa
nanopoTHuka. BeinonHute 3apanve N2 2 (nyHkT Ne1—4).

5. MNposeaunte cmeHy Mukponpenaparta. HeobxognMo onyctuTb NpeaMeTHblid CTOMMK, OT-
)KaTb Nanku puKcaumMm NnpeaMeTHOro CTeKNA M akKypaTHO 3a OOKOBbIE CTOPOHbI CTEK/A U3bATb
MUKponpenapar.

6. YctaHoBuTe cnepytowmii MMKponpenapar, Ha 6osblwom ysenndenuu (10x10) paccmotpu-
Te CTPOeHWe Balu NanopoTHUKa. BeinonHute 3apaHve Ne2 (nyHkt Ne 5—8).

1. YctaHoBWTE cnepytowmii MUKponpenapar, Ha 6onbliom yeennuerun (10x10) paccmotpu-
Te CTpOeHue 3apocTKa NnanopoTHWKa. BeinonHute 3apaHme Ne3.

8. Cpoenaiite onucaHue NpoLeccoB, NPOUCXOAALLMX B CTPYKTYpax NanoOpOTHUKA Ha pasHbIX
CTafMAX KM3HEHHOTO LMKNa.

O6bpamume BHumaHue!

XpPOMOCOMHbI HABOP HOXKM, KOJbLia CMOPaHrusa, NiaLeHTbl, UHAY3UA U BalW AUMIOUMOHbIN
(2n), a cnop rannoungHsbin (n).

MpencrtaeneHune pesynbratoB HabnoaeHUH

3adaHue 1.

Cnenaite cOOTBETCTBYIOLLME NOAMUCH.

0O NG WN -
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3apaHue 2.
PaccmoTtpute MyMKponpenapar CMoOporoHWs U caenanTe criefyrolime Noanucu: HoOXKa crno-
paHrus, KosbLo CNOpaHrus, ycTbe, Clopbl, NaaueHTa, MHAY3UH, CNopaHruu, Bamns.

CnopaHruu nanopoTHuka

Y o

1) 2) 3) 4)

3) 6) 7) 8)

3apaHue 3.
Paccmotpute MuKponpenapar 3apoCTOK MamnopoTHMKa W MUKpodoTorpaduio Monomoro
cnopoduTta. Caenaite cnepytoLime NoANUCH: CNIOEBULLLE, PU3OUIbI, APXETOHWUU, aHTEPUANM.

3apoCToK NanopoTHUKa Monopnov cnopodut

1) 2)
3) 4)

Boi18o0esi:
1.KakoBa ¢yHKUMA MHAY3MA?
2.[1na yero He0HXOAMMO KOJIbLO COpPaHrma?
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3. [ne obpasyroTca rameTbl y NanopoTHUKA?

4. Kak npoucxoauT NnonoBoe pasMHOXKEHWE Y NanopoTHUKOB?

5. [ne obpasytotca cnopbl y NanopoTHUKa?

6. [me obpasyeTca 3apofbill HOBOrO PacTeHUA Y NaNopoTHMKA?

KornmponeHeie Bonpocei:

1. OnpepennTb XPOMOCOMHbIM HABOP 3apOCTKa NaNopoTHUKA?

Orteert: rannongHbiv (n).

2. Bce npuBengHHble HUXKE XapaKTepPUCTUKKU, KPOME ABYX, MCMOMb3YIOT ANA ONUCAHUSA XKNU3-
HEHHOro uMKnia nanopotHuka. Onpenenute Age 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 HAabopoM XPOMOCOM: K
Ka)kZ,0M No3uummn, JaHHOW B NepBoM cTonbue, noabepute COOTBETCTBYIOLLYIO NO3ULMIO U3 BTO-
poro ctonbua.

CTPYKTYPbI MAMOPOTHNKA HABOP XPOMOCOM
A) Banis 1) rannounaHbIN
B) pn3ounpabl 3apocTka 2) pMnnouaHbIn

B) kneTtkun 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 ceefeHUs

K npocTteimmM oTHOCATCA OQHOK/IETOUHbIE OpraHu3Mbl. BcTpeyatoTcs npakTMyecky Bo BCcex
cpeaax obutaHusa: BogHas, NoyBeHHas, opraHuaMeHHas. Pasmepbl Tena MoryTt cusibHO Bapbu-
poBatb, Haubosnee 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, rperapuHa Porospora
gigantea no 1 cMm, a pakoBWHbl HOKOTOpbIX hopamuHUdep focTUraloT guamerpa 5—6 cm.
Knetka npocreiiuero sBNseTcs CaMoCTOATeNIbHbIM OPraHM3MOM, KOTOPOMY CBOMCTBEHHbI BCE
YKM3HEHHble (PYHKUMU: OBMEH BELLECTB, ABUXKEHWE Pa3fpaykuMOCTb, pasMHoxeHue. OauH 13
KpUTEpPUEB, NO KOTOPOMY KnacCUUUMPOBanM NPOCTeNWMX Obln cnocob ux nepeaBuKeHus.
[Bn>keHne ogHOKNETOYHOrO OpraH13Ma OCYLLECTB/IAETCA C MOMOLLbIO PasHbIX OPraHOMAOB M
BbIPOCTOB LMTOMMa3Mbl. Y CApKOAOBbIX /151 NEPEABUKEHUA U 3axBaTta UK Npu Heobxoaumo-
CTM 0OpasyloTCca NIOXHOHOXKM — ncesgonoann. OHM npencTaensAoT cobon BbIPOCTbI LWUTO-
nnasmbl, YKpenieHHble BOMOKHaMK uuTockeneta. JKryTMKOBble NepenBUraloTCsi C MOMOLLbIO
O[HOIO MJIM HECKOJIbKMX KI'YTUKOB, a MH(Y30prn — Bnarogaps MHOrOUYMC/IEHHbIM PECHUYKAM.

BaxkHelLuMM ycnoBueM ANA KU3HW MPOCTENLLIMX OPraHW3MOB SABNAETCA Ha/MuMe >KUOKOW
cpenbl (Boaa, Bnara no4sbl, KPOBb, MEXKNETOYHAA XUAKOCTb U Ap.). BoNbLWMHCTBO M3 HUX —
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CBOOOAHO KMBYLLME OPraHW3Mbl, XapaKTepU3yoLMNecs pasIMyHbIMK cnocobamu nepeasuke-
HuA. TakKe B NpyMpoge BCTpeyaloTCs U napasutuyeckue rpynnbl. MHorve U3 HUX BO3GyauTenu
TAXKeNbIX 3abonesaHni Yyenoseka, Hanpumep, Plasmodium, Bbi3biBatowmii 6onesHb (Manapus),
yOuBLIaA NO CPpefHUM oLeHKaM bonblue noaen, yeM ntobas apyras.

[ns n3yyeHma npocTenlmx MOXKHO MUCMOJIb30BaTh NOCTOSHHbIE MUKpOMpenaparbl, a Tak-
)Ke paccMaTtpuBatb BOAHble PacTBOPbI U3 NPUPOLHbIX BogoeMoB. bnarogapsa dukcMpoBaHHbIM
MUKponpenapaTtaM BO3MOXHO PAacCMOTPETb BHYTPEHHIOK CTPYKTYPY K/IETOK MPOCTEMLIMX Op-
raHM3MOB, OAHAKO BPeMeHHble MUKpornpenapartbl MOryT ObiTb MPUIrOTOBNEHbI KaK yYeHUKaMu
Ha 3aHATUSAX, TaK U YYUTENSAMU NPU NOAFOTOBKE K 3aHATMAM. [lna npurotoBneHnsa Mukponpena-
paToOB C >KMBbIMW OpraHM3MaMu yaobHee BCEro MCnosb30BaTh BOAY M3 MPYAOB MM 03ep C Op-
raHM4eCKOM B3BECHIO.

lNpakTrMyeckas 4YacTb

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, MepHbI CTakaH C BOOW M3 NPUPOLHOro BogoeMa, Barta.

TexHuka 6e3onacHocmu:

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

2. CobntopaiTte OCTOPOXHOCTL NpH paboTe C NnpenapoBasibHbIMK UMMamMu, NPeAMETHbIMU U
MOKPOBHbIMU CTEKNAMU BO U36eXKaHWe YKOOB M NOPe30B.

4. MpucTynaiTe K paboTe ToNbKO TOraa, Koraa ybeamtech B MCNPaBHOCTM MUKpOCKona. Tou-
HO BbIMOJIHAWTE YKa3aHWA yuuTens npu paborte C HUM B OTHOLLEHWU NOpsAAKA AEUCTBUN.

5. Mo okoHuyaHuK paboTbl NpuBeanTe B NOpsAAoK pabouyee mMecTo.

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 Kano BoAbl HA NPEAMETHOM CTEK/Ie HECKO/IbKO BOJIOKOH BaTbl, 3aTEM aK-
KypaTHO pacnpenenutb UX No Kanae npenapoBasibHOM UIION U HAKPbITb MOKPOBHLIM CTEK/IOM.

3. Hactpowure mukpockon. Cronuk gomkeH 6biTb onylieH, CBeT coKyCMpOBaH B OKynspe,
Avadparma nosHOCTbIO OTKPbITa, YCTaHOBNEHO Masnoe yBennyeHue (4x10).

O6pamume BHumaHue!

[ns npurotoBneHus BpeMeHHbIX MMKPOMNpenapaToB C MPOCTENLLIMMU, MOXKHO MCMOJIb30BaTh
He TONbKO BOAY U3 BOAOEMOB, HO U aKBApUYMHYIO BoAy WK paseecTy B 50 Mn BogonpoBoaHOM
BoAbl 1 CTOMOBYIO IOXKKY LLBETOYHOIO rpyHTa (M3 ropLuka B KOTOPOM JABHO Npou3pacraer pac-
TeHue). Jlyywe cpasy npurotoButb 5—8 nNpeaMeTHbIX CTEKON HA KOTOpble Bbl HAHEcCeTe Kanau
BOZAbl, YTOObI YBE/IMYUTD LUAHCHI HA HaxXOXAeHue npocTerwmx. BatHble BONIOKHA HEOOXOAUMDI
LNA YMEHbLUEHUS CKOPOCTU NepeaBUXKEHUS OPraHM3MoB B Kanse Bogbl. Ecnu 3to He nomora-
€T, C NOMOLLbIO (DMILTPOBASIbHOW ByMaru Hy>KHO YMEHbLUMTb O6BbEM 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 COMPUKOCHYIUCH.
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6. Mnapa B oKynsAp, MeasieHHO C NMOMOLLbIO MAaKPOBMHTA OMyCKanTe CTONMK 4O MOSABEHUA
YETKOro U3obpaxkeHus.

1. PaccmoTpuTe MUKponpenapart. Hanaute KneTkn npocTemnLulmx.

8. Paccmotpute cTpykTypy Knetok npu 6onbwom ysenuderun (10x10), ncnonbsys Mukpo-
BMHT A1 HACTOWKWU PE3KOCTU. 3apuUCymTe CTPOEHUE 3BI/IEHbI B COOTBETCTBYIOLLLEN siueiKe Ta-
6nunupl Ne 1.

9. MposeanTe cMeHy MuKponpenapata. HeobxoauMo onycTUTb MpPeaMETHbIA CTONIMK, OT-
)KaTb Nanku puKcaumMm npeamMeTHOro CTeKNa M akKypaTtHO 3a HOKOBble CTOPOHbI CTEK/A U3bATb
MUKponpenapar.

10. YcraHoBuTe cnegyowmin Mukponpenapar (MHdy3opusa-Tydesnbka), Ha 60bLOM yBeu-
yeHun (10X10) paccmoTpuTe CTpoeHUe opraHusMa. 3apucyirTe MHMbY30pUIO B COOTBETCTBYIHO-
e auemnke tabnumupl Ne 1.

11. MNpoBeaunTe cpaBHUTENbHBIM aHaNU3 CTPOEHUS KNIETOK NPOCTEMLLMX OpPraHM3MOB U 3a-
nonHute Tabnuuy N3, onupasce Ha pucyHkn Ne 1—3,

MpencrasneHune pesynsratoB HabnoAEHNI
3adaHue 1.
1. PaccmotpeTtb MuKponpenapaTtbl OAHOK/IETOYHbIX OPraHW3MOB M BbIIBUTb MX CTPYKTYp-
HO-(PYHKLMOHaNbHble 0CO6eHHOCTH. 3anonHuTb Tabnuuy Ne 1.
Ta6bnuua Ne 1
«CTpoeHue npocTeniunx opraHu3MoB»

PucyHok Mukponpenapara OnucaHue KNeTOYHbIX CTPYKTYp

JsmeHa

NHdysopua-Tydenbka
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Ncnonb3ys matepuansl yyebHMKa U TEOPETUYECKYIO YacTb AAaHHOM paboTbl 3anonHuTe Tab-

nuuy Ne 2,
Ta6auya Ne2

«0Cco6eHHOCTU KU3HEAEATENIbHOCTU NPOCTEMLLUX».

Mpocreiwine ®dopma Tena Tun nutaHusa MNepepBukeHue

AmMeba 0bbiKHOBEHHaA

JBrfeHa 3efeHas

NHdbysopua-Tydenbka

3. CpaBHUTE OLHOKNETOYHbIX OPraHM3MoB Mo pucyHkam Ne1—3 (Hanuuume unu otcyTcTBUE
npu3Haka o603Ha4bTe 3HaKoM + 1nun ) u 3anonHuTe Tabamuy Ne3

Puc.1. Ameba Puc. 2. 3BrneHa Puc. 3. Undyzopus
Ta6nuua Ne3
«CpaBHUTeNnbHaA XxapaKTePUCTUKA OAHOKJIETOUYHbBIX».
OpraHusmbl
Mpu3Haku pna cpaBHeHUA AMe6a 06bIKHO-
BeHHAR JBrneHa 3eneHas UHdy3opusa -Ttydenbka

KnetouHas membpaHa

Lutonnasma

Anpo

MNuweBapuTenbHas Bakyosib

CokpatuTenbHas Bakyosb

Mnactuabl

CBeTouyBCTBUTENbHBIN MA30K
(cTurma)

OpraHenn bl ABUXXEHUNA

Bo180061:

1.4710 06LLErO Y OAHOKNETOUHbIX }KUBOTHbIX?

2.YeM oHu oTiMualoTcs usyyaemble 06beKTbI?

3.Kakwe cyuiecTByioT opraHensibl nepeaBuKeHUs y NpoCcTenwmnx?
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4. C noMOLLbIO YEro OCyLLECTBNAETCA OCMOPErYNALMUS Y NpocTenLwnx?

5. Kak pasnuyatotca uccnegyembl € 06beKTbl MO TUMY MUTAHWUA?

KoHnmponeHsie Bonpocei:

1. Kakune uyepTtbl cTpoeHns uHdy3opumn-Tydenbkn CBUAETENbCTBYIOT 00 YCNOKHEHUN CTPOE-
HWUS JAHHOMO OpraHU3Ma rno CPaBHEHUIO C APYrMMU U3yHaeMbIMU OpraHu3Mammn?

OtBeT: spepHbIM fyanv3Mm, HECKONbKO COKPATUTENbHbIX BaKyosien, TPUXOUUCTbI (Kak 3ane-
MEHT OXOTbl MW 3aLLMTbI), NOPOLLMLA.

2. MNepepnsuskeHne aMEDbI OCYLLLECTBSAETCA C MOMOLLbIO:

1. napanogum

2. nceeogonoaum

3. pecHuuek

4. >XryTuKoB

OrtgerT: 2.

3. U3 nepeuncneHHbIX OpraHOMaoB MMEKTCS Y MH(DY30PMU U OTCYTCTBYIOT Y amMebbl

1. agpo

2. peCHUYKH

3. TpUXOUMCTBI

4. NOXXHOHOLLKH

5. nuweBapuTenbHas Bakyosb

6. nennukyna

1. nopowmua

Otset: 2, 3,6, 7.

3. YcTaHOBUTE COOTBETCTBME MEXKAY OPraHU3MaMm 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 undpbl 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 0oxoeBoz0 yepBsx»

TeopeTtnyeckas 4acTb

Cemencteo goxaesbix yepser (Lumbricidae) sknouaet okono 200 Buaos, 60NbLIMHCTBO
aenaoTca obutatrenamu nouysbl. [JloXXAEBbIMKM YEPBAMMW MUTAIOTCA MHOMME XXMBOTHbIE: 3emsie-
POMKM, KPOTbI, NAryLwKu, ntuubl. Ocobo 3Ha4MMo GMoNOrMyeckoe 3HadeHne OOXKAEBbIX YepBen
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B nNo4yBoobOpazoBaHun. OHW 3arnarbiBatoT OnaBLIME IMCTbS M MOYBY, YCKOPAA npouecc ¢op-
MUPOBaHWA rymycosoro cnos. luwesapurenbHas cuctema ycTpoeHa TakuMm obpasom, 4to
cnocobHa HeWTpann3oBbIBaTb N'YMUHOBbIE KUC/IOTbI, KOTOpPble 06pa3yloTCs B pesynbrare passo-
YKEHWA opraHukM, 6narogaps M3BECTKOBLIM XenesaM. B cpepHel Kulwke Ha gopcanbHOM CTo-
pPOHE pacnonoXeHa BHYTPEHHAS NPOAOJibHAsA CKNaaka — TUdI030/b, KOTOpas 3HAYUTENbHO
yBeMYMBAET MOLLLAAb BCACbIBAHMA NWUTATE/bHbIX BELLECTB B KULEeYHUKe. CTpyKTYpHOCTb MoY-
Bbl 3HAYMTESIbHO YNyYLLIAETCs NOC/e TOro, Kak OHa ByaeT nponyLeHa Yepes KULWEeYHHUK YepBs.

B pamkax n3yyeHus nonepeyHOro cpesa AOXAEBOro YepBsi MHTEPECHO NPOBECTU CPaBHU-
TesIbHbIX aHaNN3 JaHHOrO MUKpornpenapara ¢ NonepeYyHbiM CPe30M MJIOCKOro YepBs. ITO No3-
BOJIAET NPOC/eANTb NOSIBIEHUE CTPYKTYPHO-(DYHKLUMOHANbHBIX U3MEHEHWUS B MPOLECCe 3BOJIIO-
LMK,

lMpakmuyeckasa yacme

Llene pabomer: n3y4nTb BHyTPEHHEE PA3BUTUE LOXKAEBOIrO YEPBA.

O6opydoBanue u mamepuansi: 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 oCTOPOXHOCTb Npu paboTe C NpeaMETHbIMA U MOKPOBHLIMWU CTEKNAMU BO
n3bekaHue nopesos.

3. MNpucTynaiite K pabote TonbKO TOraa, Koraa ybeaurech B UCNPABHOCTU MUKpPOCKoMa. Tou-
HO BbIMOJIHAWTE YKa3aHWA yuuTens npu paborte C HUM B OTHOLLEHWU NOpsAaKa AENCTBUN.

4. Mo okoHYaHWK paboTbl NpMBeaMTE B NOPAAOK paboyee mMecTo.

lMopadok npoBedeHusa 3kchepuMeHma:

Paboma ¢ mukponpenapamamu

1. Hactpoiite mukpockon. Ctonvk 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, YTOObl MOKPOBHOE CTEK/IO U OOBEKTUB HE COMPUKOCHYIUCH.

3. [naps B oKynsap, MeaNleHHO C MOMOLLbIO MaKpOBMHTA OMyCKaWTe CTOMMK AO NOSB/IEHWUS
YETKOro 13obpakeHus.

4. PaccmotpuTe MuUKpornipenapar npu 6onbwom ysennderHun (10x10), ncnonbsys mMukpo-
BUHT A1 HAacCTOWMKM pe3kocTu. M3yunte aHaTOMMuYecKMe OCOBEHHOCTU CTPOEHMUS LOXKAEBOro
yepBss. BoinonHute 3apaHue Net.

5. Mposeaunte cmeHy Mukponpenapara. HeobxoguMo onyctuTb NpeaMeTHbl CTOMWK, OT-
)KaTb Nanku puKcaumMm NnpeaMeTHOro CTEKNA M aKKypaTtHO 3a HOKOBbIE CTOPOHbI CTEK/A U3bATb
MUKponpenapar.

6. YctaHoBuTe cneayowmii MUKponpenapar, Ha 6osbliom ysenudeHun (10x10) paccmotpu-
Te CTpOeHue NoCcKoro Yyepss. BoinonHuTe 3aparHve Ne 2.

7. CoenaiTe BblBOAbI UCXOAA M3 NPOAENAHHbIX HABNOAEHUI.

MpeacraeneHune pesynbratos HabnoaeHUH

3adaHue 1.
Onpepenutb aHaTOMUYECKUE CTPYKTYPbl BHYTPEHHETO CTPOEHMA AOXKAEBOrO YEPBS.
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Bo18006b1:

1.Kakue nporpeccrBHble YepTbl Pa3BUTUS XapaKTepHbl ANA AOXKAEBOro Yepss?

2.Kakue cyLiecTBeHHble OTIMYMSA HAbMIO[AIOTCA MEXAY MIOCKUMU U KONbYaTbiMKU YePBAMMU?

3.Kakoe 3HaueHue Tudnosona?

4. Kakoe 3Ha4yeHuWe AaHHbIX YepBei B npupoae?

KonmponoeHbie Bonpocei:

1. Kakas cuctema BrnepBble NOABNAAETCA Y KONbYaTbiX YepBen?

OrteeT: KpoBeHOCHas.

2.Bce npuBeng€HHbIE HUXKE XapaKTePUCTUKU, KPOME [BYX, UCMOJIb3YIOTCS A1 ONUCAHUA 00-
xgaesoro yepssa. Onpegenure gBa TepMUHA, «BbiNadaloLwmMx» M3 OOLLEro CrMCKa.

1) repmachpogMTHOE KMBOTHOE

2) UMeeT 3aMKHYTYIO KPOBEHOCHYIO CUCTEMY

3) ABnseTcs napasMToM

4) Teno pasfeneHo Ha CerMeHTbl

5) UMeeT cneno 3aMKHYTbIM KULIEYHUK

Orser: 3, 5.

3. YcTaHOBUTE COOTBETCTBUE MEXAY NPU3HAKAMU U NPEACTaBUTENIAMU: K KaXKAON NO3ULUH,
LAHHOW B NepBoM cTonbue, nogbepute COOTBETCTBYIOLLYIO MO3ULMIO M3 BTOPOro CcToN0ua.

NPU3HAKH MNPEACTABUTEIIN
A) uenom 1) nnaHapus
B) npotoHedpuaunu 2) poXxaeBsou YepBb

B) nonoctb Tena 3anonHeHa napeHxMMom

') 6prowHas HepBHas LenoyKa

[) 3apHaA Kuwka

3anuwmte undpsl B TabauLy Nog COOTBETCTBYOLLMMU ByKBAMMU.

A) B) B) r h)

OrtBeT:
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A) B) B) M) H)
2 1 1 2 2

Temoi Ons npoekmo8:

1. PereHepatneHas cnocobHOCTb KOMbYaTbiX YEPBEN Ha NPUMEpPEe AOXKAEBOro YepBs.

2. BnusiHne opraHM4YecKUx v MUHEpPasibHbIX YA0OPEHUI Ha KU3HeaeATeNbHOCTb YePBEN.

3. U3MeHeHMe KayecTBa MoOYBbl B pe3ynbrate AesTeNIbHOCTU YepBeK, C NPOBEAEHUEM Bere-
TaUMOHHOrO OnbiTa.

JlabopamopHasa paboma Ne 7

«Memoodei yumosiocu4yeCcKo20 aHaJsiu3a nojocmu pma»

TeopeTtnyeckas yacTb

BHyTpeHHss NOBEPXHOCTb LUEKU NpeacTaBisier coboW MHOrOCMOMHbIA NNAcT KNeToK OyK-
KaNbHOTO 3NUTENUA. ITU KNIETKU HAXOAATCA Ha pa3HbiX CTaguax MopdodyHKLMOHANbHOW And-
dbepeHUMpoBKM — OT ManoavddepeHUMpPOBaHHbIX NpPeaLecTBEHHWKOB B 6asanbHOM croe
(oHM obecneynBaloT pereHepaumio 3NUTENUA) 4O BbICOKOCMNELMANN3UPOBAHHbIX KNETOK, KOTO-
pble No Mepe A dhepeHLMPOBKU CMELLLAIOTCA B MOBEPXHOCTHbIE cion. bonbluas yactb kneTtok
MEepTBbIE U UMEIOT CUJIbHO CTPYKTYPUPOBaHHOE AAp0. YacTb M3 HUX HecyT npusHaku 6onee unu
MeHee BblPaXXeHHOro OPOrOBEHUS, O YEM CBUAETENbCTBYET Hanuuue KepatuHa. CoctosiHue
KNIETOK BYKKa/IbHOMO 3MUTENIMS OTPayKaeT XapaKTep NpoLECCOB NPOUCXOAALLMX, B POTOBOM No-
NOCTH, a TaKXKe K B OpraHu3Me B Lie/IoM.

CyLiecTByIOT pasnymns No CTPOEHUIO KJIETOK MO MOSIOBOMY NPU3HAKY, HaNnpuMep, Y >KeH-
LMHbI B KNEeTKax OYyKKasbHOro 3nuTesisi MOXKHO YBUAETb NONoByto X XpOoMOCOMY B UHTepdas-
HOM sgpe (MOMOBOM XPOMAaTMH) — MJOTHbIA Y4ACTOK XpOMaTvHa, MpUeXawuh Henocpes-
CTBEHHO K nepudepun sapa (tTensua bappa). Y myxunH B Hopme Tenbua bappa otcytcteytot. B
LMTOMNJIa3Me XKMBbIX K/IETOK MOXHO TaKXKe BUAETb MHOXXECTBO MESIKUX FPpaHy/l — MUTOXOHAPUHM
M MENIKUX My3blpbKoB. M3ydeHne ByKKasnbHOro 3NUTENUA UCMOMb3YeTCA B LUTO-TEHETUHYECKMX
MCCefOBaHMAX C LiENblO BbiIABNEHUSA FTEHOMHbIX HapyLUEHWUN.

KneTtoyHble u3aMeHeHUs anuTenua (pasmep KNeTokK, XapakTep Saep U 4p.) yYuTbiBaloTCA Npu
CKPUHWHIOBOM OLEHKM COCTOSIHUA 340POBbs, CTPeccax, BpeaHbiX haKTopoB BHELLHEN cpefbl,
COMaTMYeCcKoM naTosornm, GUoNorMyeckoro Bo3pacTa YesioBeKa.

JTOT MeToA SABMAETCA HEMHBA3UBHLIM, MPOCTbIM M YAOOHbLIM AN AMArHOCTUKU COCTOSHUS
opraHusMa 4esioBeka.

lMpakTnyeckasa 4yacTtb

Llene pabomel: n3yunTb MUKPOCKOMUYECKME OCOBEHHOCTU BYKKaSIbHOMO 3MUTENUA Yeso-
BEKa.

O6opydoBanue u mamepuanei: NpegMeTHble CTEKa, MOKPOBHble CTEKNa, NUMeTKa,
pacTeop 1Moga, punstpoBanbHas Gymara, MUKPOCKOM, BaTHbIE NasioyKy.

TexHuka 6e3onacHocmu:

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

2. Cobniopainte oCTOPOXKHOCTL Npu paboTe C NpeaAMETHbIMU U MOKPOBHLIMW CTEKNAMKU BO
nsbexxaHue yKosioB U Nopesos.

3. He ponyckaiTe nonafaHuns Kpacutensa Ha KOXy, rnasa U ogexay.

4. MpuctynaiTe K paboTe ToNbKO TOraa, Koraa ybeamrech B MCNPaBHOCTM MUKpPOCKonNa. Tou-
HO BbIMOJIHAWTE YKa3aHWsA yuuTens npu paborte ¢ HAM B OTHOLLEHWU NOpsAaKa AENUCTBUN.

5. Mo okoHuyaHMKM paboTbl NpuBeauTe B NOpALOK paboyee MecTo.
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lNopsdok npoBedeHusa 3KcnepumeHma:

lpuzomoBneHue mukponpenapamoB

1. Bo3bMuTe BaTHYIO MAsIOYKY M NPOBEAMTE HECKONBbKO Pa3 OAHMM KOHLLOM NasloYyKu No BHY-
TPeHHEeW NOBEPXHOCTU LLLEKM, C/IErKa HaXKMMas Ha nanouyky. [1poBecTu Hy»>XHO NO NOBEPXHOCTH
CNM3UCTON 000NOYKM, Mexay 3ybamu U Liekon. PekomeHayeTcs cnerka nosopadunBarb camy
NasIoYKy C NErKMM HAXKUMOM

2. Ha npeameTHoe cTekno HaHecTu parMeHT CM3u, KOTOPbIA OCTa/ICA HA KOHLEe BaTHOM
nanoyku. Mpu 3TOM Ha KOHYMKE MasNOYKKU B KanesibKaxX CJIIOHbI OKXKYTCSA CNYLLEeHHbIe KNeTKU
3NUTENUSA, BbICTUNAIOLLENO NONOCTb pTa.

3. HakpbiTb 06bEKT MOKPOBHbLIM CTEK/IOM M aKKypaTtHO Ao6aeuTb 1 Kanio Kpacutens Ha
rpaHu1Ly NOKPOBHOrO CTeKNa.

4. Hactpoute mukpockon. Cronuk gomkeH 6biTb onylueH, CBeT COoKyCMpOBaH B OKynspe,
AvadparMa nosHOCTbIO OTKPbITa, YCTaHOBNEHO Manoe yBenuyeHue (4X10).

5. PazmecTtute MuKponpenapar Ha npegMeTHOM CTOJIMKE U NMOAHMMUTE ero Ao KoHua. [pu
3TOM cneauTe, YTOObl MOKPOBHOE CTEKSIO U OOBEKTUB HE COMPUKOCHYIUCH.

6. Mnapa B okynsp, MeasieHHO C NMOMOLLIO MAaKPOBUHTA OMYyCKanTe CTONMK 4O MOSABEHUA
YETKOro U3obpakeHus.

7. Paccmotpute mopdonoruyeckoe pasHoobpasue Knetok OyKKasbHOro 3nutesnvs npu
6onbwom ysenudeHun (10X10), Mcnonb3ys MUKPOBMHT ANA HACTOWKM PE3KOCTU. 3apucymnrte
MUKponpenapar ¢ 0603HaYeHWeM BCEX BUAMMbIX OPraHOMAO0B KETKU UCMOosb3ys pucyHOK Ne3.

8. Cnenaitte onncaHue NpoLEeccoB, NPOUCXOAALLMX B KNETKax B rMNepTOHUYECKOM U rUno-
TOHUYECKOM pacTBOpax.

O6pamume BnumaHue!

B pamkax wkonbHOW nabopatopHoi pabotbl ynobHee BCero ucronb3osarb ans 3abopa
Ma3Ka BaTHble MasloYku WK NIACTUKOBBIE JIOXKU A1s pa3MelurBaHua kode. MoxHo paccmar-
puBaTtb 06beKT 6e3 fobaseHUs KpacuTens, HO Bu3yanusauusa Oyaet odeHb cnabas, Tak Kak
KNeTku ByayT npospadHble u cnabo euaumbie. [o3TOMy nydlle UCMNOSb30BaTh LIMTONOMMHYECKUIA
KpacuTtesb B BUAe pa3basneHHoro pacrtesopa roaa (K 5 mn BogHoro pacteopa aobasbte 2 Kan-
N1 pacTBopa 1Moga).

Mepepn B3aTMEM 0bpasua, YenoBek, y4acTByloLWMIK B 3abope obpasua, Oo/KeH obsazartesb-
HO MPOMNOJIOCKATb CBOIO POTOBYIO MOIOCTb KMMSYEHOMW, YNCTOM BOLOW.

MpeacraeneHune pesynbratos HabnoaeHUI

3adaHue 1.

PaccmoTpeTb KNeTKW NAOCKOro 3nuTenusi NosoCcTM pTa YenoBeKa M BbIIBUTb UX CTPYKTYp-
HO-bYHKLMOHasIbHble 0COBEHHOCTH. 3anoiHUTL Tabnuuy.

W IN| -

Puc.44. KneTtkn 6yKkKkanbHOro anutenus
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Bo18006b1:

1.KakoBa hyHKUMA ByKKanbHOro anutenus?

2. B kKakoM MeTofae reHeTUKM UCMONb3yeTcs M3yYeHUe KeTOK NosocTu pta?

3. Kakue KnetoyHble U3MEHEHUS XapaKTEPU3YIOT COCTOSIHWE 340POBbsA OpraHnsMa?

4. Ecnv yenosek He ByfeT NosOCKaTb POT YUCTOW BOAOK Nepes B3ATUEM Ma3Ka, Ha YTo Mo-
YKEeT 3TO NOBAUATL?

Koumponeheie Bonpocer:

1. K kakoMy Tvny anutenManbHOM TKaHW OTHOCUTCA BYKKasibHbIA 3nMTennin?

a) NNOCKuK;

6) MHOTOC/IOMHbIN OPOroBEBAIOLLMM;

B) MepLaTesibHbIi;

r) MHOrOC/TOMHbIM HEOPOrOBEBAIOLLMH.

Orteert: 1.

2. B Kakux cnosix anutesnivsa BHyTPEHHEW NMOBEPXHOCTU LLLEKU, KNETKM Hanbonee auddepeH-
LUMpPOBaHbI?

a) Hapy»Xbii;

6) cpenHui;

B) BHYTPEHHUN;

r) paBHOMEpPHO.

Ortger: a.

3. Kakoe BaxHoe CBOMCTBO 3MWTENMasibHOW TKaHW OOECneynBaloT KNETKW 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, FreHeTh4e-
CKM uaeHTU4Hoe poautenam. Kak npaeuio, MUTO3 sBIiETCS OCHOBOWM Gecrnosioro pasmMHoxe-
HuA. OgHako creflyeT MOMHWUTb, YTO Y PACTeHWI NOJOBbIE KNETKU Ha raMeToduTe TaKkKe BO3HU-
KaloT MUTO30M. JlabopatopHoe M3ydeHre MUTO3a NO3BONSAET HabOAAaTL NOBEAEHWE XPOMOCOM
BO BpeMs ero ¢as 1 my6byke NoHATb BUONOrMYecKoe 3HaYeHWE 3TOro BUAA LE/EHUS KIIETOK:

B kneTkax BbICLUMX paCTEHWUI OTCYTCTBYIOT LLEHTPUONW, MO3TOMY B HUX BUAHbI TOJIBKO XPO-
MOCOMbl. B knetke B cocTosHMM MHTephasbl XOPOLIO PAa3NUYMMO AAPO, ALAPLILKO, FPaHysbl
XxpomatuHa. B npodase BuagHbl xpoMocoMbl, 06pasytoLue MAOTHbIM, @ 3aTeM PbIXJIbiM KTyOOoK
(8 nozgHen daze). B metachaze xpoMoOCoOMbl pacrnonioxeHbl B NIOCKOCTM 3KBaTopa Kietku. B
aHacda3se NPOMCXOAMT OTLLEeNeHNe XpOMaTUA, Apyr OT Apyra U pacxoXXaeHue MUxX K nontocam, B
pe3ynbTate Yero B KIETKE BUAHbI ABE rpynmnbl JOYEPHUX XPOMOCOM, UMEIOLLMX BUL 3BE3Abl.
Tenodasa npogonKaetcs A0 NOSHOW PEKOHCTPYKUMU sapa. YaobHee Habnoaatb paHHIo Te-
nodasy. LiMtoknHes nyywe paccmatpusatb Ha crieyuanbHbix npenaparax. HeobxoamMmo otme-
TWUTb, YTO B PACTUTENIbHbIX K/IeTKax hopMUPYeTCA He NepeTsKKa LUTONNasmbl, a Neperopoaka,
KOTOpasa BO3HWMKAET 3a CYET OCTAaTKOB HUTEN BepeTeHa (parmonsiacra), oT LeHTpa K nepude-
PUU KNETKM

[na v3yyeHus MUTO3a MOXKHO MCMONb30BaTb MOCTOsIHHbIE MUKponpenapatbl. K coxane-
HWIO, OHX MMEIOTCA 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 — MoCTosHHble. [na
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MPUrOTOB/IEHUS MUKPOMPENAPATOB M3 PacTUTEIbHbIX 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 Hy>KHO npopa-
CTUTb NIYKOBULY MM ceMeHa 60OO0BbIX 4O MOSABAEHWUA KOPELLKOB AauHou okono 1 cm. Mpwro-
TOBJIEHWE MPENapaToB JKenaresbHO NPOBOANUTb 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, NPenapoBasbHble CTEKNA, Npenapo-
Ba/lbHas Mrna, NMHLUET, CMMPTOBKA, CMMUYKKU, NUNETKA, METUNEHOBbIN CUHWUN, (UNBTPOBasbHaA
6ymara, MMKPOCKOM, MPOPOLLEHHbIE CEMEHA W/ TYKOBULbI C KOPELLKaMM.

TexHuka 6e3onacHocmu:

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

2. Cobntopaite OCTOPOXKHOCTb Npu paboTe C NnpenapoBasibHbIMK UMaMu, NPeAMETHLIMU U
MOKPOBHbIMU CTEKNAMU BO U3BeXKaHWe YKOIOB M NOPEe30B.

3. He ponyckaite nonagaHus Kpacutensa Ha Koy, rnasa v ogexay.

4. Cobntopante npaeuna paboTbl CO CMMPTOBKOMN BO M3bexKaHMe OXKOroB.

5. NpuctynaiTe k pabote TonbKo TOraa, Koraa ybeaurech B UCNPaBHOCTU MUKpPOCKoNa. Tou-
HO BbINOJIHAWTE yKa3aHWsA yuuTensa npu pabore C HUM B OTHOLLIEHWUM NOPSAAKA AEeUCTBUN.

6. Mo okoHuyaHuK paboTbl NpuBeanTe B NOpPsAAOK pabouyee mMecTo.

lMopsadok npoBedeHus 3kcnepuMmeHma:

Yacme 1.

lMpuzomoBnerHue BpemeHHbIx Mukponpenapamo8 (npu pabome ¢ 20moBsiMu MUKponpena-
pamamu nepexodume cpasy ko Bmopotl yacmu pabomei).

1. OTpenute Kopelok gnuHon 1 cM 1 nepeHecuTe ero Ha NpeaMeTHOE CTEK/IO.

2. Ha npepMeTHOM CTekne C NOMOLLbIO NPenapoBasibHOM UMbl UK NE3BUA OTAENIUTE CaMbli
KOHYMK KOPHS.

3. HaHecuTe Ha KOHYMK KOPHSI HECKOJNBbKO Kamnesib MeTuneHoBoro cuHero. OkpaluvBaHve u
ukcauma pnarca 5 — 10 muH.

4. MNMpoeegute Mauepauuto (pasMaryeHne) TKaHeK, oA Yero npenapar cferka U Hegoaro
nogorpenTe Ha cnvpToBke (He fo kunadveHusa!). MoeTtopute onepaumto 2 — 3 pasa. Ecnu kpac-
Ka ucnapurcs, eé Hy>kHo Ao6aBuTb.

5. Hakpo#Te oKpalleHHbIM KOpPEeLOK NOKPOBHbIM CTEK/IOM U YMEPEHHO CU/bHO HaaaBwTe
60/bLIMM NanbLEeM ANSA pacnpeaeneHus KNeToK TOHKUM CioeM (MOXXHO peKoMeHA0BaTh 3aTeM
C/flerka mokararb pyyKy WM Kapasgaw no crekny). Ecnu us nop crekna BbICTYnMT M3ObITOK
Kpackw, yaanurte ero gpunstpoBanbHon Gymaroi unm candgeTkon.

O6pamume BHumaHue!

B wkone MoxeT He BbiTb LMTONOrMYecknx Kpacutenen. Mx HetpyaHo npruobpectun. [Lele-
B/le BCero 06oMAETCA KapMUH, KOTOPbIM NPOAAETCA KaK MULLEBOW KpacuTenb, HO A1 ero npu-
rotoBfieHus TpebyeTca konba c 0bpaTHbIM XONOANSIbHUKOB, a TaKXKe NieAsiHas YKCyCHas KUCo-
Ta, KOoTopasa sBnsetcs npekypcopom. OpcenH peanusyeTcs B TOProene Kak LUUTONOrMYECKUi
KpacuTeslb U CpaBHUTENbHO HepelweB. MeTuneHoBbIM CUHUMIM NPOJAETCA B anTeKax KaK aHTu-
cenTuK (MeTuneHoBas CUHbKAa, MEAULIMHCKAsA CUHbKA) M B 300Mara3uHax Kak CpefcTBo AfiA 06-
paboTku Boabl B akBapryMax). OH MOXKeT NpoaaBaTbCcsl Kak NOPOLLOK, Kak 1%-Hblil CNUMPTOBbIN
pacTBop B CTEKNAHHbIX dakoHax o6bemom 10-15 mMn u Kak 1%-Hblll pacTBOp, pa3sBeaeHHbIN
25%-HbIM pacTBOpPOM oKO3bl, B amnynax no 20 unun 50 mn. MNocneaHsa dopma ana umtono-
rmyeckux uenen He roputcal [Ins npurotoBneHve LUMTONONMYECKOro Kpacutensa K 5 mn Hacbl-
LLEHHOro CMMPTOBOro pacTBopa MeTU/IEHOBOro cuHero aobasbte 195 mn guctunnmposaHHoM
BObl U XOPOLLO NepeMeLLanTe.
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Yacme 2.
Paboma ¢ mukponpenapamamu

6. Hactponte mukpockon. Cronuk gomkeH 6biTb onylieH, CBeT coKyCMpOBaH B OKynspe,
AvagparmMa nosHOCTbIO OTKPbITA, YCTaHOBNIEHO Manoe ysenuueHue (4x10).

1. PasmecTtte MUKponpenapart Ha NpeaMeTHOM CTOJIMKE U MOAHMMUTE ero Ao KoHua. [pwu
3TOM cneauTe, YTOObl MOKPOBHOE CTEKSIO U OOBEKTUB HE COMPUKOCHYIUCH.

8. Thapsa B oKynsp, MeAsIeHHO C NMOMOLLbIO MAaKPOBUHTA OMyCKanTe CTONMK 4O MOSABEHUA
YETKOro U3obpaxkeHus.

9. PaccmoTpuTe Mukponpenapar. Hangute agpa KNeTok ¢ pasfivyHbiMKU CTaAusSMU MUTO3A.

10. Paccmotpure sppa knetok npu 6onbwom yeenndenuu (10x10), ncnonbays MUKPOBUHT
A5 HACTOWMKM Pe3KOCTH. 3apuCyiTe KNEeTKM B COOTBETCTBYIOLLMX AYeirKax Tabnmubl.

11. MopcuuTaiTe Yncna XpoMOCoM Ha MeTadasHbIX NnacTUHKax. Ykaxure B Tabnuue ymcnio
XPOMOCOM B AunsionaHoM Habope.

12. CoenaiiTe onucaHve NpoLLECCOB, MPOUCXOAALMX B KNETKax B pasHble dasbl MUTOTUYE-
CKOro OeneHus.

O6pamume BHumaHue!

Yucno xpomocom B aunionaHoM Habope y fiyka penyatoro cocrtaenset 16, ropoxa no-

ceBHoro — 14, 60608 KoHCKMx — 12, dhaconu obbiIKHOBEHHOW — 22.

MNpeacraeneHune pesynbratos HabnogeHU
3adaHue 1.
PaccmoTpeTb MUKponpenapar v NnocTapatbCA ONpeaesivTb KNeTKU Ha pasHbIX CTagUAX MUTO-
Thyeckoro uukna. OpueHTUpynTech Npu onpeneneHunn dasbl Ha TeEOPETUYECKUIA MaTepuan Usy-
yaeMom TeMbl M U306parkeHns B Tabnunue Ne 1.

Ta6bnuua Ne1
«®Pa3bl MUTO3a».

(Masza mutosa PVICYHOK Hpoueccu, npoucxopauime B KJ1ieTke

Mpodaza
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®da3za mutosa PucyHok Mpouecchl, npoucxoaswme B KNeTke

AHadas

Yucno XpoMOCOM B OMMNMJIOUOHOM Ha6ope

Bob18006b1:

Cdopmynupyiite BbiBOABI MO BONpPOCaM.

1. Kakue casbl MMTO3a yaanoch Habnoaatb?

2. No kakoMy rnaBHOMY MPU3HaKY yaanocb pacno3Harb ¢asbl MuTo3a?

3. CKo/bko XpOMOCOM B AUMIOMOHOM Habope y UCCiefoBaHHOMO opraHuama?

KonmponeHbeie Bonpocei :

1. O6a okynsipa GBUHOKYNAPHOrO MUKpPOCKona AatoT yeenudeHune 10x, oGbeKTUB UMeeT yBe-
nuyerune 4x. O6beKT Ha 3TOM MUKPOCKOME MOXKHO PaCCMOTPETb MPU YBESTMYEHNMU:

a) 10x;

6) 20x;

B) 40x;

r) 400x.

Orteer: B.

2. Yucno xpomocom B amvnnonaHom Habope y nyka penyartoro (Allium cepa) coctasnset 16.
BbibepuTe Tpu BepHble yTBEPXKAEHUS, OTHOCALLMECS K MUTO3Y Y AAHHOTO PacTeHUS.

a) B npochaze konuyecteo monekyn AHK B knetkax coctaenset 32;

6) B MeTaaze KONMYECTBO OLHOXPOMATUAHbBIX XPOMOCOM cocTaBnseT 16;

B) B aHachaze KoM4eCcTBO XpOMOCOM cocTaenseT 16;

r) B aHachaze KonmM4yecTBo XpPOMOCOM coCTaBnsaeT 32;

[) BO BpEMS LMTOKMHE3a 0OpasyeTcs nepeTsiKka Mexxay 4OYEPHUMU KNeTKaMu;

€) BO BpeMs LMTOKMHE3a 0OpasyeTcs 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 npochase KONMYEeCTBO XPOMOCOM B KJ/IeTKax cocTtaBnseT 24;

6) B npodase konuuectso monekyn [JHK B knetkax cocrasnser 24;

B) B MeTachase konuyectso monekyn [JHK coctaenset 24;
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r) B aHachase KONMYECTBO ABYXPOMATUAHbBIX XPOMOCOM COCTaBnseT 24;
[) B K/IeTKax MblJbLEBOro 3epHa KOJIMYECTBO XPOMOCOM cocTaBnseT 6;
€) B KNeTKax TblMMHOYHOWM HUTK KONIMYECTBO XPOMOCOM cocTasnsiet 12.
MNpaBunbHble oTBETLI: 6, B, €.

JlabopamopHasa paboma Ne 9

KonoHuaneHoie moHadHbie Bodopocnu

TeopeTnyeckue ceegeHus

K BOMIbBOKCOBbIM MpUHaA/IexXar MHOrMe KoJIoHWasbHble Bogopocav. KonoHun BonbBOKCO-
BbIX COCTOAT U3 Pa3HOro Yncsia KNeToK, KOTOpoe onpefensaeTca Ha paHHUX CTaauaX pasBUTUA
M He MEHSeTCA 4O CNeaylolen penpoayKTMBHOM dasbl; HOBOOOPA30BaHMWSA K/ETOK B TeYyeHue
YKMU3HW KOJIOHWUM He NpourcxoamT. Takme KOMoHUM HasbiBaloTca ueHobusmu. B ueHobusax kneTku
COXPAHSAIOT XKIYTUKK M BCA KOJIOHUS MOXKET ABUratbCcs bnarogaps cornacosaHHow pabote xry-
TUKOB.

B npecHoBoaHbIX BOLOEMAX MOXHO BCTPETUTb MOABUXKHbIE LEHOOUM BOAOPOCEN pasHbIX
pOLOB:

loHnym (Gonium). LleHobuu nnactuHuatble, MHOrAa B hopMe Keagparta, cogepxkar 4,8, 16
“nu 32 KNeTKU, pacrnosoXKeHbl B OAWH C/IOM B BUAE C/lerka M30rHyToro LWMTOBMAHOIO AMCKA B
obLuel NnacTmMHKe Cimsm.

MangopuHa (Pandorina). LileHobun ns Hebonblioro yicna knetok 8,16 nnu 32, pacnonosxe-
Hbl B KOMOUYKE C/13K1, 0Bpasys ANLEBUAHYIO UK SNIMMNCoMaaNnbHYO hopMy.

Bonbeokc (Volvox). KonoHuu cocTosT U3 COTeH U ThiCAY KNeTOoK. B KoNoHUsAX ecTb KpymnHble
KNeTKu (nonioBble opraHbl (OOrOHUKU U aHTEPUAWUK) U NAPTEHOTOHUANM).

Yno6Hee Bcero M3yyatb MOHaAHbIX BOAOPOC/EN, UCMOMb3YS KY/bTYpy BObBOKCA, KOIOHWM
KoToporo 6onee CMOXHOro CTpoeHusi. BosbBoKcbl 06MTAIOT B Pa3/iMuHbIX MESIKUX MPECHbIX W
He3arps3HeHHbIX BogoeMax. MaccoBoe pa3mMHOXXeHWe KOJIOHUI MOTYT Bbi3blBaTb LIBETEHWE BO-
abl. Cobuparb Matepuan fiyylle BCEro B Hadasie fieTa B HECKOJIbKO MpUeMoB, 4Tobbl cobpatb
KOJIOHMM Ha pasHbiX CTaaMaX pasBuTUs. Kaxkaas KOMIOHUS COCTOUT U3 HECKONIbKMX COTEH WU
TbICAY OBY>KI'YTUKOBBIX K/JETOK, PACMOJIOXKEHHbIX Ha MOBEPXHOCTU B OAMH cnow. JKryTWku
HanpasneHbl Hapyxy. OHu obecneuuBaloT MocTynatenbHOE M BpallartesibHOe ABWXKEHWE B
HanpaB/eHWM UCTOYHMKA CBeTa (NonoXKuTeNbHbINM hoToTakcuc). Pasmepsbl konoHuu ot 0,5 go 2
MM. BHyTpeHHHe yacT 060/104eK KOIOHUM KNETOK OYEHb CUJIbHO PACC/U3HEHDI, TaK YTO Mpo-
TOMNACTbl AaNIEKO Pa3aBUHYTbI CNOAMU CNu3K. BHelHMe cnon obonoyek ynioTHeHbl U co3aa-
0T 06yl NoBepxHOCTb (MBOMOKPYM). Ecniv KonoHuio okpacutb Kpacutenem (MeTuneHosas
CWHb), TO Ha MOBEPXHOCTU MHBOJIIOKPYMA MOXHO YBUAETb NOJIMIOHA/bHbINM Y30p, COOTBETCTBY-
IOLMI rpaHULLAM COMpPUKACaIOLLMXCSA KNETOK, a TaKKe 0BHaPYKUTb N1a3MOAECMbl, COEANHSAIO-
LMe NPOTONIACTbI CMEXHbIX KJIETOK.

lMpakTnyeckasa 4yacTtb

Llene pa6omor: n3yuntb 0COBEHHOCTM CTPOEHUS MOHAAHbIX BOAOPOC/TEN Ha Mpumepa
BonbBoKca (Volvox).

O6opydoBanue u mamepuanei: NpegMeTHble CTEKa, MOKPOBHble CTEKNa, NUMeTKa,
dunbTpoBasbHasa Gymara, MMKPOCKOMN, MEPHbIA CTakaH C BOAOW M3 MPUPOAHOro Bogoema C
BOJIbBOKCaMu, Habop A1 3KCNePUMEHTOB MoL MUKPOCKOMOM.

TexHuka 6e3zonacHocmu:

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

2. MpuctynaiTe k paborte TonbKo TOraa, Koraa ybeaurech B MUCMPaBHOCTHM MUKpocKona. Tou-
HO BbINOJIHAWTE YKa3aHWA yuuTens npu paborte C HUM B OTHOLLEHWU 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 KosoHWel (BoooéM, akBa-
PUYM 1 4p.)npu NOMOLLM OBbIKHOBEHHOW MUMNETKM.

2. Hactpoiite mukpockon. CTonuk oomkeH ObiTb onyLieH, CBeT ChOKYCUPOBaH B OKynspe,
AvadparMa nonHOCTbIO OTKPbITa, YCTAHOBNIEHO Masioe yBesIMYeHne

(4 x10). Ona pnetanbHoro paccMoTpeHus usydaemoro obbekta Heobxoammo ysenudenue 10
x10 nnu 40 x10.

O6pamume BHumaHue!

[ns npurotoBneHns BpeMeHHbIX MUKPOMpenapaToB C KOJOHUSAIMU BOJIbBOKCA, MOXHO MC-
Nonb30BaTh He TOMIbKO BOAY M3 BOLOEMOB, HO U aKBapuyMHyto Boay. [ns dvkcauum BonbBoKca
MOXHO ucnonb3osatb 4% pacteop dopmanvHa.

Yacme 2.

Paboma ¢ mukponpenapamamu

3. Hactpowte mukpockon. Cronuk gomkeH 6biTb onylieH, CBeT cpoKyCMpOBaH B OKynspe,
AvadparMa nonHOCTbIO OTKPbIT, YCTaHOBNEHO Manoe yeenu4yeHue (4X10).

4. PazmecTute MMKponpenapar Ha NpeAMeTHOM CTOJIMKE W NOAHUMUTE ero Ao KoHua. [Npu
3TOM cnieauTe, YTOObl MOKPOBHOE CTEK/IO U OOBEKTUB HE COMPUKOCHYIUCH.

5. [naps B oKynsAp, MeaNieHHO C MOMOLLbIO MaKpOBMHTA OMyCKaWTe CTOMMK A0 NOSB/IEHWUS
YETKOro U3obpakeHus.

6. PaccmoTpute Mukponpenapar.

1. PaccmoTpute CTpYKTypy KeTok npu 6osnblwiom ysenuyerun (10X10), ncnonbsys Mukpo-
BUHT A1 HACTOMKU PE3KOCTU. 3apucCyiTe CTPOEHWEe BOJIbBOKCA B COOTBETCTBYIOLLEN AYelKe
Tabnuubl Ne1.

8. U3yunTe cTpoeHune KONMoHUM BOSIbBOKCA U 3amnonHuTe Tabnmuy Ne2, onupasch Ha pUCyHKu
Ne1-2.

MpeacraeneHune 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 COCTOSIHWUM, TO HABMIOAATb 33 UX ABUXKEHWUEM.

Tabnuya Net1
«CTpoeHue BONIbBOKCaA».

PucyHok mukponpenapara WUccnepyembiit 06bekT
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BUOJIOIUA

Halitv 1 paccmotpeTb Ha npenapare KONOHUK, B KOTOpPbIX 06pa3oBanuch goyYepHue ocobu.

«0OcobeHHOCTH CTPOE€HUA KOJIOHUU BOJIbBOKCa».

Tabnuya Ne2

an3HaKM ANnA cpaBHeHUA

BonbBoKC

KnetouHas membpaHa

Uutonnasma

Anpo

MuweBapuTenbHas Bakyosb

COKpaTMTeJ'I bHaA BaKyOJlb

Mnactuabl

CeeTouyBCTBUTENBHBIW MTA30K (CTUrMa)

OpraHensbl ABUXeHUS

Boi8o0br:
1.470 06LLErO Y OQHOKNETOYHbIX BOAOPOC/IEN U BOSIbBOKCA?

2.YeM BONbBOKC OT/IMYaEeTCA OT OOHOKNETOYHbIX Bo,u,opocneﬁ?

3.3a cueT yero BOJSIbBOKC OBUMKETCA?

4. C noMOLLbIO YEro OCYLLECTBNAETCS NOJIOXKUTENbHbIN (hOTOTaKCHC?
5. Kakune ocobeHHOCTM CaMOBOCNPOU3BEAEHNS XapaKTePHbI 4151 BOSIbBOKCA?

KoHnmponeHsie Bonpocei:

1. CKOMIbKO XFYTUKOB MMEET KaXKAas K/ieTKa BOJIbBOKCaA:
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 KNeTok
3. KonoHus

4. wap

OrtgerT: 3.

3. C noMoLLbto KakuX CTPYKTYp COEIMHEHbI CMEXHble KNETKU BOSIbBOKCA APYr C Apyrom?

1. nnasmopecmsl
2. XKryTUKM

3. HUTH

4. pecHuyek
OrtgeT: 1.

4. Y710 B NepeBoe C NAaTUHCKOro A3blKa 03HA4YaEeT BOSIbBOKC?
1. Kpyrnbivi

2. Katawmmncs

3. OBUXKYLLMKCSA
4. BON4oK
OrtgerT: 4.
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5. B KaKyto CTOpOHY Hanpags/ieHbl XryTUKK KIIETOK BOJIbBOKCA?
1. BO BHYTPb KOMOHUU

2. HapY»Xy 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

KpoBb 310 ogHa U3 pa3HOBMAHOCTEN COeAMHUTENBHOMN TKaHW. [peacTaBnseT coboi KneTku
HECKOJIbKUX TUMOB B3BELUEHHbIX B Nna3me. Ha ponto popMeHHbIX 31eMEHTOB (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 pasnMUHbIX PAaCTBOPEHHbIX
BellecTs (6enku, MUHepasnbHble MOHbI U ap.). Bonblue Bcero M3 pacTBOpeHHbIX KOMNOHEHTOB B
nnasme KpoBW COAEP)KUTCSA HaTpui-uoHoB. Cpean (hOpMEHHbIX 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 A0/MKHA ObiTb NPMMEpHO OAUHAKO-
Bo. OOHUMK U3 BaXKHENLLMX CONMEN KPOBMU ABNSAIOTCA xJopuabl. PacTBop B KOTOPOM KOHLIEH-
Tpauumsa conm NaCl 0,9% HasbiBaetcs dumanonornyeckmum. Mosatomy 6ONbLIMHCTBO SIeKapCTBEH-
HbIX MPenapaTtoB, KOTOpble BBOAATCSA B KPOBSHOE PYC/0 MPOU3BOAAT C MCNOSb30BaHMEM (hU-
3uonoruyeckoro pacteopa. Ecnv BosHuKaeT pa3HOCTb KOHUEHTpaLUii, 3TO MPUBOAUT K OCMOCY.
Ocmoc — 310 auddysus BoAbl Yepes NonynpoHULaeMyto MembpaHy M3 obnactv MeHbluen
KOHL,EHTpaLmMKn B 0651acTb € 60/bLIEN KOHLEHTPALMEN 40 YCTaHOBEHUA paBHOBeCUs. ABneHune
OCMOCa WUrpaeT BaXXHYIO poJib B NPOLLECCE NOAAEPXKAHUA NOCTOAHCTBA BHYTPEHHEN cpeapl Ha-
Lero opraHvama.

OTKNOHeHWe OCMOTMYECKOrO AABNEHUS OT HOPManbHOrO (QU3MOSIOrMYECKOrOo YPOBHSA
BNEYET 3a cOOOM HapyLleHne 0OMEHHbIX MPOLECCOB MEXAY KPOBbIO, TKAHEBOW JKUAKOCTbIO W
Knetkamu opraHuama. CuibHOe OTKIOHEHWE MOXKET HapYLUMTb CTPYKTYPY U LLeSIOCTHOCTb Kie-
TOYHbIX MeMbpaH.

N3meHeHWe cocTaBa nnasmbl KPOBM Npu LOOABMEHUN FMNEPTOHUYECKOTO MM TMMNOTOHWUYE-
CKOro pacTBOPOB B /1ab0OPaTOPHbIX YCIOBUAX, MO3BOJIAET ONPEeaeuTb CTeneHb BAXKHOCTU paBs-
HOBECMS KOHLIeHTpaLMi conei BO BHYTPEHHEN cpeae opraHusMa.

[MpakTnyeckasa 4yacTtb

Llene pabomei: 3y4nTb OCMOTUYECKHUE SABJIEHWUA B KNIETKAX KPOBU YesIOBEKa.

O6opydoBaHue u Mamepuansl: NpeaMeTHblE CTEKA, MOKPOBHbIE CTeKNa, HOYTOYK, BUHO-
KyNAPHbIA MUKPOCKOMN, npenapar KNeTKU KPOBU YeNOBEKA..

TexHuka 6e3zonacHocmu:

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

2. Cobniopgante oCTOPOXKHOCTb Npu paboTe C NpeaAMETHbIMU U NOKPOBHLIMKU CTEKNAMKU BO
n3bexkaHue nopesos.

3. MNpucTynaiite K pabote TonbKO TOraa, Koraa ybeaurech B UCNPABHOCTU MUKpPOCKoMa. Tou-
HO BbINOJNHAWTE YKa3aHWsA y4UTens npu paboTe ¢ HUM B OTHOLLEHUW NOPALKA AEUCTBUN.

4. Mo okoHYaHWK paboTbl NpMBeaMTE B NOPAAOK paboyee mMecTo.
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Mopsdok BbinonHeHus pabomer:

Pa6boma c mukponpenapamamu

1. Hactpoiite mukpockon. Cronuk fomkeH ObiTb onyLieH, cBeT ChOKYCUPOBaH B OKy/spe,
AvadparmMa 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 MOSBIEHUS
UETKOro U3obparkeHus.

4. Paccmotpute Mukponpenapar npu 6onbwom yeenndenun (10x10), ncnonbsys mMukpo-
BUHT 4151 HACTOMKM pe3KocTU. M3yunte 0coBEHHOCTM CTPOEHUS KNETOK KPOBM YesioBeKa. Bbi-
nonHuTe 3agaHune Nei,

5. Cnenavite onvcaHvWe NpoLEeccoB, MPOUCXOAALLMX C KNETKaMU KPOBU B pacTBOpax C pas-
nnyHon KoHueHTpaumen NaCl.

MpencraeneHune pesynbratos HabnoaeHUM

3adaHue 1.

PaccmoTpute MUKponpenapar KneTku KpOBW YenoBeKa. 3apucymte McCneayemblii 0ObeKT B
nyctyto sverky. [NpoBeaute cpaBHWTENbHbIM aHaNM3 MOPOIOrMYECcKOW 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. TuneptoHuuyeckuit p-p  Puc. 3. lMnotoHnyecku p-p

3adarue 2.
Mcnonb3ys matepuanbl KAPTUHKKU 3anosiHUTE faHHble B Tabnuue.

O .l Y in
R s 5
P N oA k :.
I 1\ .

150deRac medium ‘.-".'- #E.I i, | H"rt'ﬂlﬂhu rrmd.m-.

Hypertesic mdium
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BnuaHue cpeabl Ha CTPYKTYpy apuTpoLUTa

Pacteop KoHuenTtpauua NaCl ®Mopma sputpouuta MpuuunHa
MMnoToHWYeckui 0,2%
MN30TOoHUYEeCKUI 0,9%
[MnepToHUYeCKnI 2%

O6pamume BHumaHue!

B naHHoM paboTe HEOBXOAMMO MCMONb30BaTb COMYTCTBYIOLLME BUAEOdPArMeEHTbI, KOTOPbIE
MOMOryT BU3YyasIM3MPOBATb BECb NPOLLECC U3MeHeHUs (hOPMbl KIIETOK KPOBU B 3aBUCMMOCTH OT
KOHLEHTPALMK UCMOb3yEMbIX PACTBOPOB.

Bo18006b1:

1. Kakumu ceoitcteamu obnagaet hm3nonormyeckui pacteop?

2. Kak Bnuset noebiweHne koHueHTpaumn NaCl B nnasme KpoBu Ha 3pUTpOLMTbI?

3.06bacHMTE NpoLecc reMonM3a npy nonagaHuu 3pUTPOLMTOB B FTMMOTOHUYECKWUI pacTBop?

4. Kak ocMOoTHYecKue iIBNeHUA BIMAIOT HA OPraHW3M YyesioBeKa B NMOBCEAHEBHOM YKU3HWU?

KonmponoeHbie Bonpocei:

1. B kakom pacteope 06beM 3puTpoOLMTa YBEMYMBAETCS:

a) U30TOHUYECKNI;

6) rMNOTOHWYECKMH;

B) rMNepPTOHUYECKUI;

r) pacTBop He BAUSET.

Oreer: 6.

2. MNpu kakow koHueHTpaumn NaCl nponcxogmT cmopLUMBaHWE 3PUTPOLMUTOB:

a) 0.2%;

6) 0,6%;

8) 0,9%;

r) 2%.

Orteert: 1.

3. MNouyeMy BO3HMKAET YyBCTBO KaxKabl MPU M36bITOYHOM NoTpebneHnn coneHom nuum?

OTBeT: NoBbileHNe KOHLUEHTpAaLWUK Coseil B NnasMe KPOBU MPUBOAMT K TOMY, 4YTO BoJa M3
MEXXTKaHEBOM YXMAKOCTU MOCTYNAeT B KPOBAHOE PYC/io. JTO BbI3bIBAET COCTOSSHUE OTEYHOCTHU U
HeJoCTaTKa BNarn Co CTOPOHbI K/1ETOK.

9KOJIOTMHECKUE UCCJIEAOBAHUA

JlabopamopHasa paboma Ne 1

«Memodel usmepeHus abuomuyeckux hakmopoB okpyxaroweli cpedo!
(onpedenerue pH, Humpamo8 u xnopudo8B 8 8ode)»
TeopeTtuyeckas YacTb
MNpupoaHasa 1 NUTbeBas BoAa COAEPXKUT OFPOMHOE KOSIMYECTBO KOMMOHEHTOB, HAXOAALMX-
cs B HU3KuX (MeHee 1 %) u ynbrpaHmskmx (MeHee 0,0000001%) koHueHTpauusax. B ectectsen-
HbIX YC/TOBUSIX COCTaB BOA, PErYIMPYETCA NPUPOAHbLIMU NPOLIECCAMMU, B TO K€ BPEMS B pe3y/ibTa-
Te XO3AMCTBEHHOW [esTe/IbHOCTU YesIoBeKa MPOUCXOAMT 3HAYUTESIbHOE M3MEHEHWEe COoCTaBa
NPUPOAHBIX BOA.
MpupopHasa Boga HaxXoAMTCA B HENPEPbLIBHOM B3aUMOAENCTBUM C OKPYIKAIOLLEN CPeaow.
OHa pacTBopsieT opraHM4Yeckne U HeopraHMYecKkue NpPUMecH, coaepKallimecs B Noyee, aTMo-
chepe, pactutenbHocTH U T. N. Cpean pacTBOpeEHHbIX NpUMecein B Boge ecTb kucnopop O,, aB-
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NALWMICA HeOOXOAMMBIM AJA XKMU3HW BCEX NpeacTaBuTeneil BogHou cayHbl U nopbl. OgHako
KMCNIOPOL — CWJIbHbIA OKUCAUTENb, B €ro MPUCYTCTBUM 3HAYMUTESIbHO BO3pacTaeT CKOPOCTb
KOPPO3MM MeTasl/In4ecKoro obopyaoBaHus, HaXO4ALWErocs B KOHTaKTe C NPUPOLHON BOAOW.
MNoatomy ero copepykaHve B Bofe CTPOro pernamMmeHTUpPYeTCs U TLLaTe/IbHO KOHTPOJIMPYETCS.

N3amepeHue pH npu KoHTpone KayecTBa NPUPOAHON U MUTbEBOM BOAbI MPOBOAMTCSA MpaK-
TUYECKU noecemecTHO. PeanbHaa KOHLEHTpauus MOHOB BOAOPOLA BblpakaeTcs B eauHULAxX
BOJOPOAHOro nokasarensa unv pH.

LLIkana pH naet ot 0 (kpaliHe BblcOKasi KUCNOTHOCTb), Yepes TOYKy 7 (HerTpasnbHas cpe-
fa) no 14 (kpaviHe BblCOKasi OCHOBHOCTb). ITW UM pbl — OTpULATESIbHbIM AECATUYHBIN Nora-
pUcM KOHLEHTPaLUU MOHOB BOLOPOAA, BbIpaXKEHHOM B rpaMMax Ha JiuTp.

B touke pH = 7 koHueHTpaumsa H coctaenser 10— (0,0000001) r/n, HO Npy 3TOM KOHLEH-
Tpauusa OH- Takas xe.

Ilns Bcero »K1BOro B BOAE (3a UCK/IIOYEHMEM HEKOTOPbIX KUCIIOTOYCTOMUYMBBIX OaKTepuit)
MWHUMaNnbHO BO3MOXHas BenuvunHa pH = 5; noxpab, umelowmn pH<S,5, cuMtaetcs kucnor-
HbiM. B oTcyTcTBMe niobbix 3arpsAsHuUTENnel y AOXAeBOW BoAbl 06blYHO cnabokucnas peaxums
(pH = 5,6), nockonbKy B Hel NIerko PacTBOPAETCA YINEKUC/IbIM ra3 M3 Bo3ayxa C 0bpasoBaHu-
eM cnabom yronbHOM KUCoTbl. Y NpecHOBOAHbIX 03ep, pydbes 1 npyaoe pH Boabl 06biuHO co-
cTaBnset 6-7, 1 opraHM3Mbl afanTMpPoOBaHbl UMEHHO K 3TOMY ypoBHIO. B nuTbeBol Boge ponyc-
kaetcsa pH = 6-9. bonotHas Boaa 6biBaeT 06bIYHO Kucnas (pH = 4-5) 3a cuet opraHMyeckunx
KUCNOT, a HopMasibHas, YucTas Boda MMeeT 3HadyeHue, 6iM3Koe K HeutpanbHomy (6,5-8,5).
MpuHATO cumnTatb, Yyto 3Ha4YeHue pH ot 5,5 no 8,5 aBnsetca onTMManbHbIM ANA PA3BUTUS BOA-
HbIX pOpM M3HU. Pe3koe nameHeHne pH B BojoemMe MOXET NPUBECTU K PacTBOPEHUIO B BOJE
HEKOTOPbIX COEMHEHUIM U OTPABNEHUIO BOAHbIX OpraHnM3moB. Ecnu 3HaveHre pH HeoxuaaHHo
COBMHYJ/IOCb B KMC/YIO MJIM LLEIOYHYIO CTOPOHY, crieqyeT obpatuTb BHUMaHWE Ha BO3MOMKHbIE
MPOMbILLIEHHbIE BbIOPOCHI.

MNpakTuyeckas 4acTb

Llene pabomei: 0CBOWUTb HEKOTOPbIE METOAbl M3MEPEHUA abUOTUYECKUX (PAKTOPOB OKpPY-
)KaloLLer cpelbl Ha NpuMepe onpeaeneHus pH, xnopuaoB 1 HUTPATOB B BOZE.

O6opydoBaHue:

1. KomnbioTep.

2. KomnbloTepHbIi nHTEpderc cbopa aaHHbix Releon Lite.

3. Oatunku pH, nHaMKaTtopHble NONOCKKU, HATPAT MOHOB U XJI0PUL UOHOB.

4. O6beKT uccnegoBaHUA: BOAa BOAOMPOBOAHAsA, BOAA MX akBapuyMma, Boga NWUTbeBas.
(B NPOEKTHOM fEeATeNbHOCTU MOXKHO MCMOMb30BaTh U APYrMe UCTOYHWKKU BOAbl, B3ATON U3 PEKM,
o3epa, 6bonora).

HUncmpykyus k BoinonneHuro nabopamopHoii pabomelr:
1. Kak pabortatb € gariMkamu CMOTPUTE MHCTPYKLMIO B METOAMYECKOM PYKOBOACTBE
K naboparopuu.

OnbiT 1.
Onpepenenuve pH B npobax sBoab!
Monocky uHankatopHoi Gymaru noMecTuTb B NPOBMPKY, copepsKalllyto npumepHo 5 cm3
uccnegyemon Bogbl. OKpacky MHAOMKAaTOpHOW OyMmarM CpaBHWTb CO LKanoW. AHaNoruMyHo
3anyckaem nporpammy Releon Lite, nopknioyaem patyMkv M NpoBOAUM U3MepeHue pH.

OnbiT 2.
Onpepenexve copgepxkaHus xnopuaos B npobe Boabl. 3anyckaem nporpammy Releon Lite,
NOAK/IOYAEM AATYMK XJIOPUA MOHOB, M NMPOBOAUM 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 NPOBOANM UCCNELOBaHUE BOAbI.

Pe3yn bTaTbl 9KCNepUMEeHTOB

Boaa pH CL- NO3-

BogonpoeogHas

MutbeBas

AkBapurymHas

Bob1800bi:

CpasHuTb pH, cogepyaHue HATpaT, XIOPUAOB MOHOB B HECKOJbKMX Npobax Boabl (auctun-
NMpOoBaHHas, BOAOMNPOBOAHASA, U3 NPUPOLHOIO UCTOYHMKA).

HalguTte B MHTepHeTe AoMyCTMMble HOPMbI HUTPATOB, XJ0puAoB M pH 1 npoeeaeTe cpas-
HeHue.

KornmponosHeie Bonpocei:

1. Kakumu nokasarensiMu xapakrepusyeTtcs Ka4ecTBo Boabl?

2. Kak opraHu3soBarb HabsilogeHue 3a COCTOSSHUEM BOAHbIX OObEKTOB?

3. Kak Bnuser usmeHeHue copeprkaHus KMUCIOPOAa Ha OpraHn3Mbl- rMAPOOUOHTbLI?
4. OxapaKTepusynTe OCHOBHblE UCTOYHUKW 3arpsA3HeHWs BOAbI.

5. lMepeuncnute abuotnyeckue aktopbl B BOAHOM cpene obuTaHus

JlabopamopHasa paboma Ne 2

«0OuyeHKka ypoBHsa 3azpsA3HeHus ammocgepHoz20 8o30yxa BewecmBamu,
nonadarowumu 8 okpyxarowyro cpedy, 8 pesynomame pabomer aBmompancnopmas»

TeopeTtnyeckas 4acTb

ABTOMOOGU/IbHBIN TPAHCMOPT OTHOCKTCSA K OCHOBHbIM UCTOYHWMKAM 3arpsA3HeHUsl OKpY»Kato-
wen cpedbl. B KpynHbix ropogax Ha [0/ aBTOTPaHCMoOpTa NpUXoautcs Gonee MOMIOBUHbI
obbema BpeaHbiX BbIOPOCOB B atMocthepy. YPOBHM 3arpsA3HEHUs BO34yxa OKCMAAMMU a3oTta U
yrnepoga, yrnesoaopoaaMu M ApYyrMMu BpeaHbIMU BeLLeCcTBaMU Ha OONbLUIMHCTBE aBTOMAaru-
ctpanen B 5—10 pas npesbiwatoT npeaenbHO JONYCTUMbIE KOHLEHTPaLUUK.

Mpu CXMraHWM B aBTOTPAHCMOPTHBIX YCTAaHOBKax 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 MOYBY, U B BOAY.
Mono6Hble arpeccuBHbiE BELLLECTBA OKa3blBAIOT CUIbHOE BpeaHOe B/IUAHWUE, NpeXae BCEro, Ha
pacTUTeNIbHbIA MUP, YrHeTasa fleca Ha Gonbwnx Tepputopusax. Ckanimeascb B BO3Ayxe, OHU
YrpoXaloT TaKXe YXMBOTHOMY MMPY M 4YeNIOBEKY, MHTEHCUMBHO paspyLlaloT MeTanMyeckue
KOHCTPYKLMM, NTAKOKPACOYHbIE MOKPbLITUA, BETOHHbIE M KaMeHHble COOopyXeHus. Bonblioi
BpeA HAHOCUTCA 34aHUAM, MOCTaM, apXMTEKTYPHbIM NaMSATHUKAM U APYTMM COOPYXXEHUAM.

Hons otpaboTaBlumx ra3os aBToMobuei B 3arpsa3HeHn aTMochepHOro Bo3ayxa 6osbLmnx
ropofloB U3MEHSETCSA B 3aBUCMMOCTH OT BPEMEHU U NPOMNOPLUOHANIbHA MHTEHCUBHOCTH ABUXKE-
HWUA TPAHCMOPTHbIX CpeacTB. MMHUMaNbHaA KOHLEHTPaLUMA BpeaHbiX BELLeCTB Habnogaercs B
HOYHbIE Yacbl, KOrOa UX CopaepyKaHue B BO3LyXe B HECKOJIbKO pa3 MeHblle, YeM gHeM. Makcu-
MaJibHas KOHLEHTpauus OTMeYaeTcsl B 4acbl NUK. ATMocdepa yiuL, CaMOOYMLLAEeTCA B pe-
3ynbTarte npoeeTpuBaHus. [pu 0gHOM U TOM Ke MHTEHCMBHOCTH ABUXXEHMA Oosbluee 3arpasHe-
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HWe BO3ayXa OTMeYaeTca B paloHax, NIOTHO 3aCTPOEHHbIX BbICOKUMW 34aHUSAIMU, U BAOMb AO-
pOr C Y3KOM Mpoe3)Kel YacTblo.

aBTOMOOW/IbHBIX ABUraTeNsAX XMMUYECKAs 3Heprusa Tonavea npeobpasyertca B TENIOBY!O, a
3aTeM B MexaHu4yecKyto pabory. lMpouecc BbICBOOOXAEHNUA XUMUYECKOW SHEPTUW peanusyeTcs
NOCPELCTBOM rOPEeHUs, NPU KOTOPOM peareHTbl 3HeProHOCUTENSA COEAUHSAIOTCA C KUC/IOPOAOM.
B npoayKkTtax oKMCAUTENbHbIX peakuuid CogepyKarcsa: OKCUA Yrnepoaa, OKCHAbl a3oTa, OKCuApbl
cepbl, YreBoaopoabl, anbaernabl, COeAMHEHNUA CBUMHLA,

B TpaHCnopTHOM MalWMHOCTPOEHMU B TOM USIM MHOM CTEMEHU UCMOJb3YETCA PTYThb. 3apaxke-
HUe cpeabl 0BUTaHMA PTYTbIO NpPeacTaBNsAeT BOsblLUYI0 ONACHOCTb. YCTAHOBMIEHO, YTO PTYTb He
TONBbKO paccTpavBaeT 3[0POBbe, HO U HapyLlaeT reHeTMYECKWMI annapar, okasbiBas oTpuua-
Te/IbHOe BO3AeMCTBME Ha NocsiefytoLine NoKOoNeHUs.

Mo BO34EMCTBMIO HA OpraHM3M YesloBeKa KOMMOHEHTbI oTpaboTaBluMX ra3oB nogpasnens-
toTCS:

1) Ha TOKCUYHblE — OKCMA yrnepona, OKCUAbl a30Ta, OKCUAbl CEPbI, YIIeBOAOPOAbI, aNbae-
rMabl, COEAUHEHUA CBUHLA;

2) KaHueporeHHble — GeH3nupeH;

3) pasapakatoLero AeMCcTBUS — OKCUAbI Cepbl, YINIEBOAOPOAbI.

BnusHne nepeuncrneHHbIx KOMMNOHEHTOB OTPaboTaHHbIX ra30B Ha OpPraHM3M 4esioBeKa 3a-
BMCMT OT UX KOHLEHTpaLun B aTMocdepe 1 NPOAOIKUTENIbHOCTU AEUCTBUSA.

Okcup yrnepopaa npu BapixaHUW nonagaeT B KpOBb M 06pa3yeT KOMMIEKCHOe CoeauHeHHe C
remornobuHom — KapbokcuremornobuH. Okcup yrnepoga pearvpyer € reMoriobuHoMm B
210 paz 6bicTpee, YEM KMCIOPOL, YTO MPUBOAMT K Pa3BUTUIO KUCIIOPOAHOM HEAOCTAaTOYHOCTH.
Mpu3HakaMn KUCNOPOLHOM HeJOCTAaTOMHOCTH ABnsioTcA Hapywenus B LIHC, nopaxeHus abi-
XaTeslbHON CUCTEMbI, CHUXXEHWE OCTPOTbl 3peHuUs. YBENUUYEHHblE CpeaHeCyTOYHblE KOHLEHTpa-
MM OKCUAA yrnepoaa cnocobCTBYOT BO3PACTaHUIO CMEPTHOCTM NUL, C CEPAEYHO-COCYANCTbIMU
3aboneBaHUAMM.

Okcup ymepoga B BO3ayxe B 3aBMCMMOCTM OT CTEMEHW KOHUEHTpauuu Bbi3biBaeT craboe
otpaeneHue yepes 1 4 (koHueHTpaums C = 0,05 06.%), noTepio Co3HaHWsA Yepes HECKOJbKO
Baoxos (C = 1 06.%).

BospacTtaHue KoHLeHTpauMmn oKcuaa yrnepoga onacHoO BO3HUKHOBEHWEM NapHUKOBOIo 3d-
(hbeKkTa, KOTOpbI NPUBOAMT K BO3PACTaHUIO TEMMNEPATYPbl BO34yXa Y NOBEPXHOCTU 3eMiu.

MyTH CHWXXeHWs BpeaHOro BO34EWCTBUSA 3TUX BbIOPOCOB CriefyoLme: Nepexon Ha ras uau
HE3TUIMPOBAHHbIA BeH3UH (TOKCMYHOCTb MPU 3TOM cHuKaetcs B 18—22 pasa), nosbilweHue
MOJIHOTbI CrOPaHMA 3@ CYET aBTOMATUYECKOro YrpaB/ieHUs NPOLECCOM, CNeLnasbHbIX CUCTEM U
PerynuMpoBOoK. JTO CKa3blBAeTCA U Ha pacxome H6eH3nHa. 3aMeHa KapbiopaTopHbIX ABUraTesien,
roe 3TO BO3MOXHO, AM3€e/IbHbIMM, JAIOLMMU MEHee BpeaHble BbI6pocChI.

PeleHne BONpOCOB MO CO3A4aHUIO 3/1EKTPOTPAHCMNOPTA, B T.4. MO BeSMYMHe npobera c oa-
HOM 3apALKW U CHUXKEHMIO BbIBPOCOB OT aKKyMynsaTopHbix 6atapei. MNepeson obuiecTBeHHOro
TpaHCnopTa Ha 3/1eKTPUYECKYIO TArY TaMm, rae HeT geduuuTa 3Heprun (MeTpo, Tponnenbychbl 1
Ap.)

Kpome cxxuykeHHOro (cxxatoro rasa), MHOrMe cneuuanuctbl npeapekatot 6onblioe byayliee
YXMOKOMY BOAOPOAY, KaK MPaKTUYECKU uaeanbHOMY, C 3KOJIOrMYECKOW TOUKMU 3pEeHUs, MOTOp-
HoMy Tonnmey. Ho cyliecTyioT npobsiemMbl, CBA3aHHbIE KaK CO CBOMCTBaMM CaMOro BOAOPOAA,
TaK U ero Npou3eoacTBoM.. MCTUHHbIN nepenoM B MMPOBOM TOMIMBHOM Gase HA OCHOBE BOAO-
poAa MOXeT ObITb AOCTUMHYT MyTEM MPUHLMUMNUANBHOIO U3MEHEHMsA crnocoba ero Npou3BOACTBa,
Korga MCXOOHbIM Cbipb€M CTaHET BOAA, @ NEPBUYHBIM UCTOYHUKOM 3HEPIUU — COJSTHLE WU CU-
na nagaroLien Boabl.
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MNpaktuuyeckas pabora

Llene pabomer: N3yunTb 3KCnpecc-MeToauKy onpeneneHus CTeneHn 3arpssHeHus atMo-
chepHOro Bo3fyxa TOKCMYECKMMM BelLLeCTBaMM, COAEPXKALLMMMUCA B BbIXJIOMHbIX rasax (Ha
npMMepe yrapHoro rasa) ropofCcKoro aBToTpaHcnopTa.

O6opydoBanue:

1. KomnbtoTep.

2. KomnbloTepHbIi nHTEpderc cbopa aaHHbix Releon Lite.

3. [latunk onpefenexHusa yrapHoro rasa.

4. Kanbkynatop; 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 3asefeHus (MecTa KUTebCTBa, OTabIXa)
anuHon 0,5—1 kM, umerowmin xopoLumnii 063op.

2. 3anyckaem KoMmmnbtoTepHbiM uHTepdenc cbopa aaHHbix Releon Lite. C nogknoueHHbIM
[JaT4YMKOM yrapHoro rasa.

3. OUKCHMpyeM KOHLEHTPALMIO YrapHOro ra3a OKOJIO LUKOJbI, JOPOre, B LUKO/ILHOM caay.

4. AHanoruyHble 3amepbl NOBTOPSAEM Yepes Yac (MOXKHO caenartb HECKONIbKO BAPMAHTOB Mo
BPEMEHMU)

5. Bce paHHble 3aHOCKM B Tabnuuy.

wKona ABOP aopora WK. can,

co

CO (uepes 1yac)

Mo pesynbratam paboTbl OLEHUTb SKONOMMUYECKYIO CUTYaLMIO Ha JaHHOM y4YacTKe 4OpOru M
pa3paborarb MeponpUATUA NO YMEHbLUEHUIO KOSIMHYECTBa BbIBPOCOB M Mo 3awuTte atMocdep-
HOro BO3AyXa W YesoBeKa OT UX BO3LENCTBUA.

OTBeTUTb MUCbMEHHO Ha KOHTPOJIbHbIE BOMPOCHI.

KonmponoeHbie Bonpocei:

1. Kakwue BellecTBa OTHOCATCA K 3arpsa3HUTeNaM Bo3ayxa?

2. Kakol BKfMag BHOCWUT aBTOTPAHCMOPT B 3arpsAsHeHWe O0ObEeKTOB OKpysKalollen cpenbl B
ropogax?

3. Kakwue npsiMble KpUTEPHUM OLLEHKM COCTOSIHUA aTMoCepbl Bbl 3HaeTe?

4. Kak 3arpsAsHeHWe BO3fyxa BO3AEMCTBYET Ha XU3HEAEeATeNbHOCTb PACTUTE/NbHbBIX U XKW-
BOTHbIX OpraHW3mMoB?

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 pasaparkeHWs pasnuyatoT: PoToTponusM (BNMsSHUE CBeTa),
reoTponuam (GencTBue CUbl TAXKECTH), TUMOTPONU3M (LEeNCTBUE MEXaHWMYECKOro pasgpaku-
Tens), XeMOTPONnu3M (BMSAHWE XMMUYECKOro cocTaBa cpeapl). Hanbonee nsyyeHHbIMK 1 npu-
MEHSAEMbIMU B NaBOPATOPHbIX YCNOBUAX ABNAIOTCA (DOTOTPOMUYECKME WU FreOTPOMMUYECKUE 4BU-
YKeHuA pacteHui. [epBble BbI3bIBAIOTCA PA3HOW MHTEHCUMBHOCTbLIO OCBELLEHMSA, @ BTOpPble BO3-
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HWKaloT nop AeMCTBUEM CWbl TAXKECTH, KOTopas BCErga HanpassjieHa B OfHY CTOPOHY — K
LeHTpY 3eMnu.

3eneHble pacTeHUsA aKTUBHO UCMOJIb3YIOT COJTHEYHYIO 3HEPruio A1 CUHTe3a OpraHUYecKuX
BelecTs. B gomMawHux ycnoeuax mbl Habnogaem cUTyaumio, KOrga MCTOYHUK 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 BPeMS JICTbA CHOBA OKAaXKyTCs Mo-
BEPHYTbIMU K CBETY.

flBneHune nonoxutenbHOro oToTponMu3Ma XapaKTepHo A/ 6ONbLIMHCTBA HAA3EMHbIX Be-
reTaTMBHbIX OPraHoB, TAKMX Kak ctebenb u nucTbsA. BUonornyecknm UckloveHnem ABNAIOTCA
HaceKkoMosigHble pacteHus. [lapBuMH onpenenvn, 4To JIMCTbS POCAHKM U MYXOJIOBKM COBep-
LUEHHO HEYYBCTBUTE/IbHbI K CBETY NPU AOCTAaTOYHOM KOSIMYECTBE KMBOTHOM MULLM.

He o6HapyKuBaloT YyBCTBMTENIBHOCTM K CBETY Yy PacTUTE/IbHbIX OPraHoB He MoJBeprato-
LLLMXCS B NPUPOAHbIX YC/IOBUAX BO3AEWCTBUIO CBETA, KaK, HanpuMep, noa3eMHble KOpHU. B Tex
e cny4yasix, Korga Takas YyBCTBUTENIbHOCTb MMeeTcsA (KOPHWU ropuuubl), To hoToTponuyeckas
peakLmMa HOCUT OTpULIATENbHBIN XapaKTep.

lMpakTMyeckasa 4yacTtb

Llene pabomel: n3yunTb BiMSHWE CBETA HA Pa3BUTME Pa3HbIX OPraHOB PacTeHWM.

O6opydoBaHue u Mamepuanel: BOAHbIA PACTBOP, HOYTOYK, MUHepasbHble yaobpeHus,
NMPOPOCTKM Benoi ropunLbl, namna, AaTymMK OCBELLEHHOCTU, EMKOCTU A1 BOAbI.

TexHuka 6e3onacHocmu:

1. Nepen Hauyanom paboTtbl ocBoboanTe paboyee MECTO OT MOCTOPOHHMX NPEAMETOB.

2. o oKkoHuyaHMK paboTbl NpuBeaUTe B NOPALOK paboyee MecTo.

lMopsadok BoinonHeHus pabomei:

1. MoarotoeuTb NabopartopHoe obopyaoBaHUe A5 NPOBEAEHUA OMbiTa.

2. B3atb 6 npopocTkoB 6e10# ropumLbl U MOMECTUTb MX B BOAHbIM pacTBoOp, B KOTOPOM by-
AYT copepyKaTtbca Bce HeobxoanMble ANiA pocTa COMM.

3. YcraHoeuTb namny ana 3 poctkos (1 rpynna) takum obpasom, 4ytobbl KopeHb noaseprasn-
CA BO3AEUCTBMIO CBETA HapaBHe co cTebnem. lns apyrux pacTteHuit (2 rpynna) ycTaHOBWTb
namny, 4tobbl Kaykabli NPOPOCTOK OCBELLA/ICS C O4HOW CTOPOHbI.

4. MpoBoanTb PErMcTpaumio AaHHbIX OCBELLEHHOCTH exxeaHesHo yTpom (8:00-9:00), B oben
(12:00-13:00) u nocne ypokoe (15:00-16:00).

5. Peructpaumio gaHHbix npoBoanTb Mo 15 MUHYT, B TeyeHue 5 gHen.

6. [laHHble 3aMepoB 3aHeCTH B Tabnuuy.

7. CoxpaHuTb gaHHble onbiTa.

O6pamume BHumaHue!

MpPOpPOCTKN ropUULbI MOXKHO MONY4YUTb, UCMONMb3YSA ANIA PA3BUTUA CeMAH Yalwku [letpwu.
Koraa nosieatcs monogon ctebenek v KopeHb, MX HEOHXOAMMO NepeMecTUTb B EMKOCTb C BOA-
HbIM pacTBOpoM. [TOMUMO ropumLIbl MOXXHO MCMONb30BaTb MPOPOCTKU OBCA.

BennuuHa, namepsemas KonmM4ecTBOM CBETOBOM 3HEPruM, Nadalolen Ha eauHULYy NoBepX-
HOCTW Tena 3a OfHY CEKYHAY, Ha3blBAE€TCS OCBELLEHHOCTbIO U U3MEPSAETCS B JIIOKCAX (/1K).

MpeacraeneHune pesynbratos HabnoaeHWI
3ad0aHue 1.
Onpepnenvte Kakve M3MeHeHWA B pa3BUTUM OpPraHOB pacTeHus Bbi3Ban ceet. JlaiTte Hasea-
HWUA 3TUX PeaKkLWh PacTUTENbHOIO OpraHu3Ma.
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PaccmoTtpute npopocTok 6eoi ropumubl Npyu 04HOCTOPOHHEM OCBELLEHUM.

3adaHue 2.
CpaBHUTENbHOE UCCNEefOBaHUE BIMAHUA OCBELLEHHOCTU Ha Pa3BUTUE PACTEHUN.

O6paboTka U aHanu3 pesysbTaToB:

MakcuManbHble BeMYMHBI (hOTOTPOMMYECKOTO U3rnba BepXyLUKK Npo-
poctka (MO — MakcumasibHoe OTK/IOHEeHMWE)

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 (hOTOTPOMMUHECKME U3rMbObl y OPraHoB pacTeHWi?

MoyeMy npu paBHOMEPHOM OCBELLEHWM MPOPOCTKOB KOpeHb M cTebenb pacTyT npsmo, a
Npu OAHOCTOPOHHEM HabnogaTcsa M3rnbbl opraHos?

Kakue ele cakTopbl MOTyT BNIMATbD HA XapaKTep peakuun opraHos?
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MepeueHb TemM yuebHO-UCCNIeA0BATENIbCKOW U NPOEKTHOW AEATENIbHOCTH
LWWKONTbHUKOB

Paspen «PacteHusa v akonorusa»

BnusHue «>KnMBOM» U «MepTBOM» BOAbI HA POCT U Pa3BUTUE PaCTEHUM.

ApanTaums pacTeHUH K BbICOKMM TeMneparypam.

Buonorus. PasHoemnaHOCTM MOX0O6pasHbIX.

B mMupe nuwanHukos

B3aumHoe BansiHWe pacteHum

B3anMHble npucnocobneHns pacTeHUii U HACEKOMbIX

BuaoBoi coctae n 0COBEHHOCTU pacnpoCTpaHeHUs BOAHbIX pacTeHMI o3epa
BupoBow coctaB pacTutenbHOCTHU panoHa.

BupoBo coctaB TpaBAHWUCTLIX pacTeHWi, NPOU3paCTAIOLLMX OKOO POAHMKOB panoHa.
Bnusaxue JlyHbl Ha pocT 1 pa3BuTMe pacTeHui

BnusHue as3oTHbIX yaobpeHui Ha poCT U pa3BuUTUE PaCTEHUM.

BnuaHue aszoTHbIx yanobpeHui Ha hopMUpPOBaHUE 3e/IEHON MACChl.

BnusHne aHTMOMOTMKOB HA BCXOXECTb M POCT PacTeHUM.

BnuaHnve rmpporens Ha CKOpPOCTb MpoOpacTaHWsi CeMSH pacTeHUMM PasHOro BereTauu-
OHHOrO nepuoa.

BnusaHue 3anacHbIx NUTaTeNbHbIX BELLECTB CEMAA0NEN Ha POCT U pa3BUTUE NMPOPOCTKA.
BnusHue noros Pb2+, Cu2+ n H+ Ha pocT v pasBuTHe pacTeHui.

BnuaHve MarHMTHOM BOAb! Ha XXU3HEAEeATENbHOCTb PACTEHUHN.

BnuaHve MouyeBHHbI Ha NpopacTaHe CEMSH U NOCNEAYIOLMIA POCT MPOPOCTKOB.
BnusaHve My3blk1 Ha poCT U pa3BuUTHE pacTeHum

BnusaHve ocBeLLeHHOCTU Ha POCT U pasBUTUE PACTEHUN.

BnusaHue nutatenbHbiX 3N1€MEHTOB Ha POCTOBbIE NPOLLECChI PacTeHUM.

BnusaHMe noyBbl HA POCT U pa3BUTUE pACTEHUM.

BnvaHve npoponKMTENbHOCTM OCBELLEeHUS Ha ABWKeHWe nucTbeB kucauubl (Oxalex
acetosella).

BnusHue pasnmuHbix GUOCTUMYNATOPOB Ha BCXOXKECTb CaA0BbIX PACTEHUN.

BnusaHve pasnnyHbiX BUOOB NOYB HA pa3BUTME PACTEHUN.

BnusHue ceeta, Tenna v Bogbl HA POCT U pa3BUTUE PACTEHWUH.

BnusHue cepebpsiHoi Boabl Ha pacTeHus

BnusaHve cnoB 1 My3bikM HA POCT U Pa3BUTHE PACTEHUMN.

BnusaHue conHeyHoro ceeta M KayecTBa NOYBbl Ha POCT U Pa3BUTUE PACTEHUM.
BnusHue conHeyHoro ceeta Ha npouecc OTOCUHTE3A B pacTeHUSAX.

BnauaHue tabayHoro apiMa Ha pocT pacTeHuH.

BogaHble pacteHus o3epa

Bo3bmu nop 3awmty. Penkue pacteHus.

BonwebHble pybaxu U3 Kpanuebl — CKasKa WM peasibHOCTb?

[ukopacTyline pacteHus B HaleM MUTaHUM.

IdypmaH — pacteHune-ybuiina?

3HayeHWe MUHepPanbHOro NUTAHUA AN PACTEHWUN.

MN3yyeHune BMAOBOro MHOroobpasmsa pacteHui Moero noceska.

MN3yyeHune BMaoBOro pasHoobpasuns TPaBAHUCTbIX AUKOPACTYLLMX PACTEHMIM NPULLIKOb-
HOro y4yacTka.

N3yueHne BAMAHUSA NMpaMui Ha npopacTaHue CEMSH, POCT U pa3BUTUE PACTEHUN.
N3yyeHne BNMAHUA cBeTa Ha pacTeHums.
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N3yyeHne ANUTENBHOIO BAUAHWUA 3/1IEKPOMArHUTHOIO M3/TyYEHUS BbICOKOBOJILTHOM U-
HWUK 3neKTponepenad Ha KocTpel, 6e30CTbii U Mbipei NON3YYnid.

Paspen «HYenoBek v akonorus»

MuweBapenue

MNuwesapuTenbHasa cucteMa U COBPEMEHHOE NMUTAHME LLKOJIbHUKOB.
MpouvcxoxaeHve yenoseka

CepaeuHo-cocyaucTble 3aboneBaHus

Ceppaue 1 BIMsiHWE Ha HErO XMMUYECKMX NpenapaTos.

Ceppaue yenoeeka

Cuamckue 65u13HeLbl

Ckenert yenoeeka

CoBepLUEHCTBO YeIoBEYECKOW PYKM

CoH yenoeka

CpaBHuTenibHas xapakTepucTka paboTtbl cepaua YenoBeKa 1 KUBOTHbIX MeTogom K.
CrapeHue YenoBeKa v BO3MOXXHOCTb HeccMepTus.

CrpoeHue 1 cBOWMCTBa KOCTEM.

CrpoeHue 1 hyHKUMM KNeTok

CrpoeHue cepaua

CrpoeHue ckeneta yenoseka. Koctu

TavHa KpacHbIX yLuen.

®dusurka cepaua

XUMHUYECKHe 3N1EMEHTbI B OPraHM3Me YesioBeKa.

Mpobnembl coBpemMeHHoOM 3Konorun. 3abonesaHuss HeMHMEKLMOHHON NPUPOabl, CBS-
3aHHble C BAUSHMEM (haKTOPOB OKpY»KatoLLen cpeapl.

MpobnemMbl COBpPEMEHHOM 3HAOKPUHOMOrMU. 3abofieBaHWA 3HOOKPUHHOM CUCTEMBI.
CrpyKTypa 1 pacnpocTpaHeHHOCTb, MpoduaKkT1Ka.

PaunoHanbHoe nutanue. [uetotepanus.

CecTpuHCKOWM feno B MeauLmuHe.

CoepemMeHHas Uctopus meguumHbl. MegmumnHa Hawero pernoHa.

CnopT BbICOKMX BOCTUXKEHWUI U €rO BIMSIHWE Ha 3L0POBbLE.

CnopT u ero BAnsiHWe Ha 300POBbE MOJIOLEXKM

dopmupoBaHue 3n0poBbecbeperatolLet cpeabl B cucteme obpasoBaHus.
dopmMUpoBaHME CUCTEMbI 3HAHWI O 3LOPOBOM OOpa3e KU3HU Y OAHOKIACCHMKOB.
LLikona — octpos 6e3onacHocTH

LLlym u ero BansiHMe Ha opraHn3M YenoBeka.

MN3yyeHre MegOHOCHbIX pacTeHW OKPeCcTHOCTEN ropoaa.
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NepeyeHb AOCTYNHbIX UCTOYHUKOB UHOPMALUHU

B paspene npepncraBnieH CMCOK KHUM M CCbIZIOK Ha CaWTbl, B KOTOpbIX Gonee noapobHo
OCBSALLEHbI Pa3/IMYHble acreKTbl pacCMaTpUBaeMbix BONPOCcoB. X MOXXHO peKoMeHAoBaTb Kak
yumnTesnto, Tak u obyyaembiM, MPOSABUBLUMX MHTEPEC K M3yHaeMoi TeMe.

BopotuHa IA., NeaHoea T.B., KanuHosa I.C. Buonorus. Mnanvpyembie pesynbratbl. Cu-
ctema 3agaHui. 5—9 knaccobl. Mocobue ans yuntenen obueobpasoesar. opravusaumi / lNopg
pea. .C. Koeanesow, O.b. JlornHoeon. — M.: lNpoceeweHune, 2017.

Fanoxtok 3. Buonorus. MnaHvpyembie pesynbrarbl: KapTa NMPOXOXAeHUs paboyen npo-
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M.: MNMpoceewenne, 2017.
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336 c.
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[OC, 2004. — 200 c.

Huknwoe A.WN., MNetpocosa P.A. u ap. Buonorusa B Tabnuuax.- M.: «MJIEKCA», 1998.

Hukuwos A.WU., Tepemos A.B. [lnpnaktnyeckut matepuan no soonorun. — M.: PAYB «Liun-
Tagenby», 1996. — 174 c.
MNaceunnk B.B. Buonorus. Metogmka uHAMBMAyanbHO-rpynnoBow aesAtenbHoctu. — M.:

Mpoceelenue, 2016.

MNaceunuk B.B. Buonorusa. UnaoneuayanoHo-rpynnoBas pesatenbHocTtb. [loypoyHble paspa-
60TK1. 5—6 Knaccol: y4eb. nocobue ans obueobpasosar. opraHusaumii / B.B. MNaceyHuk. —
M.: MNMpoceewenne, 2017.

Maceununk B.B., Cymartoxun C.B., KanuHosa I.C. Ypoku 6uonoruu. 7 knacc: nocobue gns
yuuTenen obuieobpasosar. opraHusaumi /; nop pea. B. B. MNaceunuka. — M.: MNpoceeuyeHue,
2014.

Maceunuk B.B., Cymatoxun C.B., Kanunosa I.C., FanoHntok 3.I. Ypoku 6uonoruv. 5—6 knac-
cbl: nocobue ana yuutenen obueobpasosar opraHusaumii / nog pea. B.B. MNaceynmka. — M.:
Mpoceelenue, 2014,

Tepemos A.B., Poxnos B.C.. 3aHuMarenbHasa 300/10r1s: KHUra AN yyawmxcs, yYmtenem u
poautenen.- M.: ACT — MNPECC, 1999.- 258 c.: un.

®pocun B.H., Cueornazos B.WU. [otoBMMCS K egMHOMY rocyaapcTBeHHOMY 3K3ameHy: 6uo-
norus. XXveotHble. — M.: [Ipoda, 2004 — 272 c.

Cawnt OUMN. OTkpbITbiM BaHK 3aaaHWM Ans HOPMUPOBAHUA €CTECTBEHHO-HAYYHOM rpaMoT-
HocTu [InekTpoHHbIM pecypc]: — URL: https:/ /fipi.ru /otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti (aara o6pauwenus: 10.05.2021).

Cant EguHas konnekuus umdpoBbix obpasoBaTenbHbiX PECYpCoB [DNEKTPOHHbIM pe-
cypc]: — URL: http:/ /school-collection.edu.ru /catalog (aara obpawenus: 10.05.2021).

Cawt MepepasnbHbii LEHTP MH(OPMALMOHHO-06Pa30BaTENbHBIX PECYPCOB [INEKTPOHHDIM
pecypc]: — URL: http: / /fcior.edu.ru/ (nata obpawenus: 10.05.2021).
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URL: http: / /www.dissercat.com/ (nata obpauwenus: 10.05.2021).
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