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BEVMOJIOruns <;i>KBAHTDPMHM

BBegeHue

OcHauleHune 06Lieobpa3oBaTebHbIX LUKOM COBPEMEHHBIM aHaNoroBbIM M LndpoBbIM 060-
pyZOBaHWEM SBNSIETCS MaTepuanbHoi 6a3oi peanusaumn deaepanbHbIX rocyAapCTBEHHbIX
0bpa3oBaTesibHbIX CTaHAAPTOB . ITO OTKPLIBAET HOBblE BO3MOXHOCTH B YPOUYHOM U BHEYPOY-
HOW, BHEKNACCHOW [ESTENbHOCTU W SBNSIETCS HEOTLEM/EMBIM YCOBMEM (OPMUPOBAHMS BbICO-
KOTEXHOSTIOrMYHOW Cpeabl LWKOSbl, 6€3 KOTOPOW COXKHO NPeACTaBUTb He TONbKO NpoduibHoe
06Yy4Y€eHME, HO M COBPEMEHHLIV 06pa30BaTeNbHbIM NPOLECC B LIESIOM . Pa3pacTaeTcs none B3au-
MOAENCTBUSA YUYEHWKA U YUMTENS, KOTOPOE PacrnpoCTPaHAETCS 3a CTEHbI WKOMbI B peasibHbIN 1
BUPTYanbHbI coumnyMm . icnonb3oBaHne yuyebHoro 060pynoBaHMst CTaHOBUTCS CpeacTBOM 0be-
CMEeYEHNst 3TOro B3anMOAENCTBUSI, TEM Bonee B YCNOBUSIX 06yYEHUS NpeaMETY Ha Yriy6néH-
HOM YpOBHe, NpeanonaraeMoM npodunmsaunen obyyeHus .

B pamkax HaumoHanbHoro npoekta «0O6pa3oBaHMe» CTano BO3MOXHbIM OCHALLEHWE KON
COBPEMEHHbLIM 060pya0BaHNEM «LLIKONbHbI KBAaHTOPUYM» . BHeapeHue 3Toro 060pyaoBaHmMs
MO3BONSIET KAYECTBEHHO M3MeHUTb npouecc 0byyeHuns Guonorum . MosBSETCS BO3MOXHOCTb
KO/IMYECTBEHHbIX HabnoAEHNN 1 OMNbITOB ANSt NOMYYEHNUs LOCTOBEPHOWU MHGOPMauum o 6u1o-
NOTrNYECKUX npoueccax n obbekTax . Ha 0CHOBE MOMyYEHHbIX SKCNIEPUMEHTasbHbIX AaHHbIX 06-
yyaeMble CMOryT CaMOCTOATENbHO AeNaTh BbiBOAbl, 0606LWWaTh pe3ynbTaThl, BbISBASATb 3aKOHO-
MEPHOCTM, YTO Ha Hall B3rns4, CNOCOBCTBYET MOBBILWEHMIO MOTUBALMM 0DYyYEHWS LIKOMbHUKOB .

Bbicokast cnoxHOCTb paboThl C coBpeMeHHbIM LndpoBLIM, obecneyeHne ero pabotocno-
COBHOCTKM, HEAOCTATOYHOCTb METOANYECKOrO obecrieyeHns — BCE 3TO 3a4acTylo BCTYMaeT B
NPOTMBOpeYME C HeAOCTAaTOYHOCTbIO MH(POPMALMOHHBIX YU MHCTPYMEHTANbHbIX KOMNETEHLMM
neparora . PaspelueHne JaHHOro KOHMAMKTA BO3MOXHO B MPAKTUYECKOW AESTENbHOCTH, B Bbl-
NOSTHEHNW AEMOHCTPALMOHHbBIX 1 nabopaTopHbIX paboT, opraHnsaumnm nabopaTopHOro skcne-
PUMEHTa, B OpraHu3aumnn NpoekTHON M y4ebHO-UCCNefoBaTeNbCKOW AEATENBHOCTY 0byyato-
LMxcs . B npouecce akcnepuMeHTanbHOM paboThbl yyallmecs nNpuobpeTaoT OMbIT NO3HAHMS
peanbHOCTH, SBNSIOWMACS BaXHbLIM 3TanoM (OPMUPOBAHMS Y HUX YOEXAEHWUI, KOTOpble, CBO
oyepeab, COCTaBNAT OCHOBY Hay4YHOro MMPOBO33peHus . B TO e BpeMsi MeToaMKa NOCTaHOB-
KW 3KCnepuMeHTa . IMEHHO NO3TOMY NpeanaraeMble B JaHHOM Nnocobum ypoku, nabopatopHble
¥ NpaKTU4eckne paboTbl CHabXEHbI METOANYECKUM KOMMEHTApWEM, MaTpulel ans cobCTBeH-
HOro NpocdeCccMoHanbHOro Noucka, AnNS aganTauny MaTepUanoB K YC/TOBUSIM KOHKPETHOMO 06-
Pa30BaTE/IbHOMO YYpEeXAeHUs . TeMaTuka pacCMaTpMBAEMbIX 3KCMEPUMEHTOB, KOMMYECTBEHHbIX
ONbITOB, COOTBETCTBYET CTPYKTYpe NpuMepHoM 0bpa3oBaTeNibHOM NporpamMMbl Mo 61onoruu,
coaepxanuto ®eaepanbHOro rocyaapcTBeHHOro obpasosatenbHoro ctanHaapta (Proc) cpea-
Hero (OCHOBHOro) obLuero 0bpasoBaHus .

MocTaBnseMble B LWKO/bI COBPEMEHHbIE CpeAcTBa 06yuyeHns, B pamMkax npoekta «LLkonb-
HblA KBAHTOPUYM», COAEPXAT KaK yXe 13BeCTHoe 060pyA0BaHWE, Tak ¥ NPUHLIMIMANBHO HO-
Boe . lNpexzae Bcero, 3To undposble nabopatopum ¢ Habopamun AaTYMKOB, NO3BONSIOLLME NPO-
BOAMTb U3MEPEHUSI PU3NYECKMX, XUMUYECKUX, PU3NONOTMYECKMX NAapPaMETPOB OKpYXKatoLen
cpeabl U OpraHM3MoB . B ocHOBY 06pa3oBaTenbHON NMPOrpaMMbl 3a10)KEHO NPUMEHEHME Lnd-
POBbLIX NabopaTopuii . PaccMOTpeHHble B MOCOBMM OMbITbl MPOLUAM LWKMPOKYD anpobauuto
. MHOroneTHssi npakTMKa WCNOMb30BaHWS LMGPOBLIX NabopaTopuii U MUKPOCKOMMYECKOIA
TeX- HUKM B LUKOME MOKasasna, YTO COBPEMEHHbIE TEXHUYECKME CpeacTBa 0by4eHnss HOBOMO
MOKONe- HWUSI MO3BONSOT A0OUTHCS BbICOKOrO YPOBHSI YCBOEHUSI 3HaHWIN, HOPMUPOBAHMS
MPaKTUYECKMX  HaBbIKOB  OMONOMMYECKMX  MCCNedOBaHUW,  YCTOMUMBOrO  poCTa
NO3HaBaTENbHOrO WMHTEpeca LWKOSbHUKOB W, KaK CReACTBME BbICOKOrO YPOBHSI Y4ebHOM
MOTUBALMM .

Hacrosiwee nocobue npussaHo NOMOYb Negaroram B peanun3aumm obpasoBaTesibHbIX Npo-
rpamm 06LLero 1 AOMNOHUTENLHOr0 06pa3oBaHusl, B pa3peLleHni BO3HUKAKOLMX TPYAHOCTEN
npv paboTte ¢ 06opyaoBaHveM «LLIKONbHOro KBaHTOpPUyMa» .

B conepxaHue 3




Q7 KBAHTOPWMYM BUOJIOrUS

HopMmaTuBHas 6a3sa
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cousawmTbl PO ot 25 pekabps 2014 r. N© 1115H v ot 5 aBrycra 2016 r. N2 422H) — URL: //
http://npodcTanaaptneaarora.pd (aata obpawenuns: 10. 04. 2021).

6. MpodeccnmoHanbHbIM CTaHAapT «[eaaror AONONHUTENBHOTO 06pa30BaHMs AETeN M B3poC-
nbix» (Mpuka3 MuHUCTEpCTBa TpyAa M coumanbHoM 3awmTel PO ot 5 Mas 2018 r. N 298H «06
yTBEPXAEHUN NPOoheCcCoHanbHOro ctaHgapTa «lMegaror 4ONOAHUTENBHOrO 0bpa3oBaHus ae-
Teu n B3pocnbix») — URL: //https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-professionalnykh-standartov/
index.php?ELEMENT_ID=48583 (nata obpatieHus: 10. 04. 2021).

7. ®epepanbHbIM rocyAapCcTBEHHbIM 06pa30BaTeNbHbIN CTaHAAPT OCHOBHOrO 0bLwero 06-
pa3oBaHus (YTBEPXAEH Npuka3oM MuHUCTepcTBa 06pa3oBaHus 1 Hayku Poccuiickon depepa-
umu ot 17 pekabps 2010 r. N 1897) (pea. 21. 12. 2020) — URL: https://fgos.ru (aata obpalue-
Hug: 10. 04. 2021).

8. ®enepanbHbIii rOCyAapCTBEHHbIN 06pa30BaTeNbHbIN CTaHAAPT cpeaHero obuiero obpa-
30BaHus (YTBEPXAEH NpuKa3oM MuHMUCTEpCTBa 06pa3oBaHMs M Hayku Poccuitckon depepa-
umm ot 17 mas 2012 r. N 413) (pea.11. 12. 2020) — URL: https://fgos.ru (aaTta obpalieHus:
10. 04. 2021).

9. MeToanyeckme pekoMeHaaLmm o co3aaHnio 1 MYHKLUMOHMPOBAHMIO AETCKMX TeXHoMap-
KoB «KBaHTOpMyM» Ha 6a3e 0bLieobpazoBaTenbHbIX OpraHuM3auui (YyTBEPXKAEHbI pacnopse-
HUeM MuHuCTepcTBa NpoceelleHns Poccuinckon ®eaepaumm ot 12 sHeapsa 2021 r. N P-4) —
URL: http://www.consultant.ru/document/cons_doc_LAW_374695/ (aata obpalieHus:
10. 04 .2021).

OCHOBHbIE MOHATUA U TEPMUHDI

B MeToanueckom nocobum Mcnonb3ytoTcst CneayoLme NOHATUS U TEPMUHDI:

LLIKO/IbHbI KBAHTOPUYM — KOMMMEKT y4ebHOro 060pyA0BaHMS AETCKOro TEXHONApPKa,
MaTepuanbHasi 6a3a Ana co3aaHns MHHOBALMOHHON 06pa30BaTeNbHOW Cpeabl B KOTOPOU dop-
MUPYETCS U pa3BMBAETCA M300peTaTeNbCKOE, KPEATUBHOE U KPUTUYECKOE MblLLNIEHNE 0byYato-
LLMXCSL.
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BEVMOJIOruns Q7 KBAHTOPUYM

LincpoBas (koMnbioTepHas) nabopaTtopuss — KoMnaekT y4yebHoro obopyaosaHus,
BK/IOYAIOLLMI M3MEPUTENbHBIN 6710K, HTEPGENC KOTOPOro NO3BOJISIET 0becneynBaTh CBS3b C
PErMcTpaTopoM AaHHbIX, M Habop AAaTYMKOB, PErMCTPUPYIOLLMX 3HAYEHMS PA3/IMYHbIX (Pr3nye-
CKUX BESTUYMH.

MporpammHoe o6ecneyeHue Releon Lite (MO Releon) — nporpammHoe obecneuve-
HWe, MOCTaB/IsIEMOe B COCTaBe LM poBomn nabopatopum, obecneymBatoliee paboTy AaTUMKOB,
COXpaHeHWe 1 NepBuYHyt0 06paboTKy NONyYEHHbIX AAHHBIX.

MynbTaaTuMK — UMOPOBON AATUMK, NO3BONAIOLWMIA BECTU OOHOBPEMEHHO YYET HECKONb-

KMX MOKa3aTeNei OKPYXaoLEN cpeadbl U PU3MONOrMYECKMX NOKa3aTeNnen opraH3Ma YenoBeka.
MoHoaaTunk — undpoBON AaTumK, NO3BONSIOLMIA BECTU OAHOBPEMEHHO YUET TONIbKO OAHO-
ro nokasaTtens OKpyXalowwen cpeabl nu GU3NoNor1MuYecKoro nokasaTens opraHu3Ma YenoBeka.

Perncrpatop AaHHbIX — 3/1EKTPOHHOE YCTPOMCTBO (MHTEpaKTMBHAs AOCKA, NEPCOHasb-
HbliA KOMNbOTEP, HOYTOYK, MnaHWeT, MOobunbHbIN TenedoH) noaaepxuBatowme paboTy
MO Releon.

JlormpoBaHue — pexum paboTbl LundpoBor nabopaTopun, NpM KOTOPOM AaTuMK paboTa-
eT 6e3 peructpaTtopa AaHHbIX, C BO3MOXHOCTbIO MOC/EeAYIOLEN 3arpy3ku pe3ynbTaToB U3Mepe-
HWI B NaMsiTb perncTpaTopa AaHHbIX.

CBsA3Ka AAaTUMKOB — PEXMM paboTbl LndpoBor nabopaTtopuu, Npu KOTOPOM Ha 3KpaHe
perncTpartopa AaHHbIX rpacuyecky otobpaxaetcs paboTa 04HOBpeMEHHO ABYX v Honee noa-
KJIIOYEHHbIX LUMPOBbIX AATHNKOB.

Moaxoabl K CTPYKTYPMPOBaHUIO MaTepUasioB

B obpasoBaTenbHOM NporpaMMe MpeAcTaBfieHbl CNeayowne pasaenb:

1. MeToabl uccneaoBaHui B 6uonorum

2. boTaHuka

3. 30010rus

4, AHaTOMMSI U (PU3NONOrNS YenoBeka

5. UnTonorus

6. [eHeTnKa

7. 9konorus

JlaHHble pa3aenbl BbIopaHbl C YYETOM HaMbonee LMPOKNX BO3MOXHOCTEN MO NPUMEHEHWIO
o0bopyaoBaHus «LLIKONbHOro KBaHTOPUYMa» Kak Ans nposeaeHns nabopaTtopHbIx paboT, Tak u
AN AEMOHCTPALIMOHHOIO 3KCnepuMeHTa. Kpome Toro, nepeyncneHHble pasgenst obnaaator
HanboMbLWIMM MOTEHLIMANOM ANS OpraHM3auun NPOEKTHOW W WUCCNeaoBaTeNbCKON AEATENbHOCTM
obyvatowmxcs. bronormnyeckoe HabnogeHe U 3KCNEPUMEHT NpoBoasTcs B popMe nabopa-
TOPHbIX U AEMOHCTPALUIA. JeMOHCTPALIMOHHbIA SKCNEPUMEHT NPOBOAUTCS B CNEAYIOLMX Cy-
yasx:

a) UMetoLleecs B Hann4uMmM Konm4ectso npmbopos M UMGPOBbLIX AATYMKOB HE MO3BOMSET Op-
raHu30BaTb UHAMBKAYANbHYIO, NAPHYIO MW FPYNMNoBYLo nabopaTopHyto paboTy;

6) aKCnepuMEHT MMeeT HebONbLUYID NPOAOIKUTENBHOCTL U CIIOXHOCTb U BXOAUT B CTPYKTY-
Py YpoOKa.

[ina n3yyeHns npeameta «brnonorns» Ha aTane 0CHOBHOro obuiero obpasoBaHusi OTBOAUT-
cs 280 yacos:

5 — 6 knacc — no 35 yacos B rog,

7 — 9 knacc — no 70 yacoB B roa.

[aHHas obpa3oBaTenibHas nporpaMmMa obecrneymBaeT CoO3HaTENbHOE YCBOEHME YYaLLMMUCS
BaXKHENLLNX BMONOrMYECKUX NOHATUI, 3aKOHOB 1 TEOPUIA, (POPMUPYET NPEACTABIEHNE O PONK
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Q7 KBAHTOPWMYM BUOJIOrUS

61onorMM B MO3HAHUM XUBOTO MMUPA M B XMW3HM YenoBeka. OCHOBHOE BHUMaHWE yAEnsieTcs
CYLLHOCTY BMONOMMYECKMX SIBNIEHNMI, MPOLIECCOB M METOAAM MX U3YUEHMUSI.

CTpyKTypa NpeAcTaBNeHHbIX B AAHHOM METOAMYECKOM NOCO6MM NNaHOB YPOKOB 1 nabopa-
TOPHbIX paboT OTpaXxaeTcsl NOCNEA0BATENBHOCTb U3YUYeHNst U coaep)aHus 6uonorum B 5—9
Knaccax.

B 5—7 knaccax y4yallmecs y3HaKoT, YEM XMBasi NPUPOAA OT/IMYAETCS OT HEXMBOM; NonyYa-
toT 06LUMe NPeACTaBNEHNS O CTPYKTYpe 6MOMOrMUYECKO HayKu, €€ CTOPUM U MeToaax uccne-
[0BaHUs, LapCcTBax XMBbIX OpraHU3MOB, cpefiax 0bUTaHUs OpraHM3MOB, HPABCTBEHHbIX HOP-
Max 1 NMpUHLMMNAX OTHOLUEHMS K MPUPOAE. YJalluMecs NonyyatoT CBEAEHNS O KNETKE, TKaHSIX 1
opraHax, 0 Npoueccax XWU3HeAesTeNbHOCTU OpraHU3MoB, 06 YCNOBUSIX XU3HWU U pa3Hoobpa-
3UW XXMBOW NPUPOAbI, @ TAKXE O CTPOEHWUM, XKU3HEAEATENBHOCTM U MHOr006pa3nmn 6aktepui,
rpubOB, PaCTEHNI U KUBOTHBIX.

OCHOBHOe cofepXaHue Kypca 8 knacca HanpaBneHo Ha opMMpPOBaHME Y 0ByyatoLmXxcs
3HaHWUI U YMEHUI B 06N1acTh OCHOB aHAaTOMUM, U3UONOTMM W TUrMEHBI YENOBEKa, peanv3aumm
YCTaHOBOK Ha 340pOoBbIii 06pa3 xm3HW. CoaepXxaHne Kypca OpUEHTMPOBAHO Ha YriybneHue u
pacLUMPEHNE 3HaHWIi 06YUaIOLLIMXCS O MPOSIB/IEHUM B OPraHMU3Me YesI0BEKA OCHOBHbIX XU3HEH-
HbIX CBOWCTB, NepBOHaYasbHble NPeACTaBEHNS O KOTOPbIX ObifK NoMyYeHbl B 5—7 knaccax.

OCHOBHOEe coaepxaHue Kypca 6uonormm 9 knacca nocesiLieHo OCHOBaM 0bLLel bronoruu.
OHO HarnpaBneHo Ha 0606LIeHME 0BLIMPHBIX (PAKTUYECKMX 3HAHUIM U CNeLManbHbIX NpakTuye-
CKMX YMeHUI, chopMUPOBaHHbIX B MpeablayLLMX KnaccaxX, TECHO CBSI3aHO C pa3BUTUEM BUO-
NOrMYECKOM HayKu B LIESIOM W XapaKTepu3yeT COBPEMEHHbIV YPOBEHb €€ pa3BUTHSI.

OAHWUM M3 OCHOBHbIX MPWHLMMOB MOCTPOEHWUSI NPOrpaMMbl SBISIETCS NMPUHLMM AOCTYMHO-
CTW. DKCMEPUMEHTANbHbIE AaHHbIE, MOMYYEHHbIE YYALLMMUCS MPU BbINOHEHWM KOTMYECTBEH-
HbIX OMbITOB, MNO3BONAOT Y4YaLLMMCS CAMOCTOSTENBHO AeNaTh BbIBOAbI, BbISIBNSATH 3aKOHOMED-
HocTw. Moaxopbl, 3aN0XEHHbIE B COAEPXKaHWE NPOrpaMMbl Kypca, Co3AatloT HeobxoanMbIe YC-
NOBWS AN CUCTEMHOIO YCBOEHUS YUaLLMMUCS OCHOB HayKK, Anst 06eCneyeHnst pa3B1BaOLLErO
Y BOCMWTbIBAIOLLErO BO3AENCTBUSI 06YUYEHMSI HA IMYHOCTb y4allerocst. PopMUpyeMble 3HaHUS
AOSMKHbI CTaTb OCHOBOW CUCTEMbI YOEXAEHWI LIKONbHUKA, SAPOM €r0 Hay4YHOro MMpOBO33pe-
HUS.
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BEVOJIOrUS Qv KBAHTOPUMYM

OnucaHne MaTtepuanbHO-TEXHMYECKOU 6a3bl

«LLIKONbHOro KBAHTOPUYMa>, NCMNOJIb3YEMOIr0
ANs peanusauuMmu obpasoBaTesibHbIX NPOrpaMMm
B paMKax npenopasaHus 6M010rMK 1 3KOJNIOrUM

MaTepuanbHo-TexHMYeckast 6aza «LLKONbHOrO KBAHTOPMYyMa» BKIIOYAET B ceds Lmndposble
nabopaTopmu, MUKPOCKOMMYECKYIO TEXHUKY, HAabopbl Knaccnyeckoro obopyaoBaHus ans npo-
BeAeHMs 61oNorMyeckoro NpakTUKyMa, B TOM Yucie no paboTte ¢ MMKpOCKonamu. YuuTbiBas
NPaKTUYECKM OMbIT NPUMEHEHWUSI AAHHOrO 06OPYAOBaHWSI Ha ypokax GMonorMm u B MPOEKTHO-
MCCNeaoBaTeNIbCKON AESTENbHOCTM, Mbl CAENAEM OCHOBHOW aKLUEHT Ha OMMUCaHUM LdPOBbIX
nabopatopuii 1 Mx BO3MOXHOCTAX. Npy 3ToM undposble nabopaTopun B koMnnekTaumm «buo-
Nnorus», «3Konorus», «OU3nonorus» coaepxat Kak MHAMBUAYaNbHbIE AAaTUYMKKM, TaK U NOBTO-
psitowmecst (tabn. 1). HasBaHus nocneaHux B NpuMBEAEHHOW Tabnuue BblAeneHbl KYpCMBOM.
Hannume nogobHbIX NOBTOPAIOWMXCA AaTUMKOB pacluMpsieT BO3MOXHOCTM negarora no opra-
HM3auuun 1abopaTopHOro NpakTUKyMa.

Tabauya 1
Oatunkn undpoBbix nabopatopuii no 6monorun, skonorun n pusnonormm
N¢
n/n Buonorus Jxkonorua dusmnonorus
1 BnaxxHocmu so30yxa BnaxHocmu s80o30yxa ApTepuaniHoro
[aBeHns
2 Snekmponposodumocmu SnekmponposoduMocmu | Tlynbca
OcsewéHHOCMuU OcsewéHHOCMU OcsewéHHOCMU
4 pH pH pH
5 Temnepamypsl okpykatowel | Temnepamypbl OKPYKar- Temnepamypesl
cpeodsbl wel cpeobl mena

6 HuTpaT-uoHoB YacToTbl AbixaHus
7 Xnopwua-noHos YckopeHus
8 3ByKa IKIr
9 BnaxxHocTn nouysbl Cunbl (3prometp)
10 Kncnopopga
11 OnTUYECKOM NNOTHOCTM

525 HM (KonopumeTp)
12 OnTUYECKOM NNOTHOCTM

470 HM (KonopuMeTp)
13 MyTHOCTU (Typbuanmetp)
14 Okucu yrnepoga
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BUOJIOIrnA

UDPOBAS
AABOPATOPS)

Puc. 2. MynbtmgaTynmk Mo 3KOMOruu:
1 — ocBeLWwéHHOCTb, 2 — OTHOCUTESbHas
B/I@XXHOCTb BO34yxa, 3 — TeMmnepaTypa

~==/ oKpyXatowen cpeabl, 4 — TemnepaTypa

pacTBOpPOB, 5 — HUTpAT-MOHLI, 6 — XJ10-

Puc. 1. KomnnekT umdposoit nabopatopum PUA-UOHbI, 7 — pH, 8 — 3nekTponpoBoA-
HOCTb

oe

RELEON
AR

<

3A0OPOBLE

0*(«

CAEAAHO B POCCUA
351-000

Puc. 3. Mynbtuaatumk no dusmonoruv: 1 — Temnepatypa Tena, 2 — nysnbc,
3 —yvacToTa AbIxaHus (HageT CbEMHbIN MyHALUTYK)

[laTumkn 1 LOnonHuTENbHble MaTepuanbl (NEPEXOAHUKN, YYBCTBUTENbHbIE 3/1EMEHTbI, METO-
AVMYECKME MaTepWanbl, 3apsiAHOE YCTPOMCTBO U Ap.) KOMMNEKTYIOTCS B KOPOOKM-YEMOAAHDI
(puc. 1)

Huxe aaHa KpaTkas xapakTepucTuka LndpoBbIX AaTYMKOB, NPUBEAEHbI BbISIBfIEHHbIE HA
MPaKTUKe TEXHONIOrMYeckne 0COBEHHOCTM NPUMEHEHUS. YUET 3TUX 0COBEHHOCTEN MO3BOMUT
MpaBu/IbHO MCMONb30BaTb AATYNKM U MPOAJIUTL CPOK UX CIYXObI.
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BEVMOJIOruns Q7 KBAHTOPUYM

B komnnekte umdpoBbIX NabopaTopun COAepXaTcs MyNbTUAATYMKM W MOHOAATYMKU. Mynb-
TUAATYMK MO SKONOTUM NO3BOJISIET U3MEPSTL CNEeAYIOLME NOKa3aTeNN: BOAOPOAHbINA MoKasa-
TeNb BOAHbIX Cped, KOHUEHTpauuMM HUTPaT-MOHOB M XJIOPUA-MOHOB, 3NEKTPONPOBOAHOCTD,
BMAXHOCTb, OCBELWEHHOCTb, TEMMepaTypy OKPYXalowen cpeabl, TemnepaTypy pacTBOpPOB, pac-
TBOPOB M TBEPAbIX Ten (puc. 2).

MynbTuaaTumnK No HM3nMonornM NO3BONSET ONpeaensTb apTepuanbHoe AaBneHue, nysbc,
TemnepaTtypy Tena, 4acTtoTy AblXaHusl, yCKOpeHue aABuxeHus (puc. 3).

O6wan xapakTepucTmka UM@poBbIX AaTYUKOB

Oatunkn pmanuecknx napaMeTpoB OKpYXKaloLeh cpeabl

[aTumMK BNa)KHOCTU BO3AyXa — NpeaHa3HayeH ans U3MepeHnst OTHOCUTENbHON BraXx-
HOCTM BO3ayxa. [lmana3oH nsmepenus snaxHoctn: ot 0 go 100 %. PaspelueHne no BnaxHo-
ctn: 0,1 %. Bpems ycTaHOBNEeHMs curHana: 17 c.

[aTuynK BNaXXHOCTU NOUBbI — NpeAHa3HAYeH AN U3MepeHUs CTeneHu yBnaxHeHus no-
YBbl, BbIP@XXEHHOM B NpOLEHTaX. [pUMEHSIETCS B arpPO3KOMOrMYECKMX U CENbCKOX03SMCTBEH-
HbIX UCCNeaoBaHUSIX.

[aTuyuK 3N1eKTPonpoBOAUMOCTU — MPeAHA3HAYeH N9 pPerncTpaumun n U3MepeHus yaenb-
HOW 3NEKTPONPOBOAHOCTM XWUAKUX CPed, B TOM YMC/IE M BOAHBIX pacTBOPOB BeLLECTB. MpuMeHs-
€TCS NPU U3YYEHWUN XapaKTePUCTUK BOAHBIX PaCTBOPOB, B TOM YMC/E MOYBEHHBIX BbITSXKEK.

JaTumK OCBELEeHHOCTU — W3MEPSIET YPOBEHb OCBELLEHHOCTU M 0bnajaer CrneKTpanbHOM
YyBCTBUTENBHOCTbIO 6/IM3KOM K YyBCTBUTENIbHOCTM YEN0BEYECKOrO Ia3a. [JnanasoH namepe-
Hua: ot 0 go 188 000 nk. OTHOCUTENbHAA NorpewHocTb: 15 %. Avana3oH paboumx ANVH BOMH:
o1 350 go 780 HMm.

TexHonornyeckne 0COBEHHOCTW: YYBCTBUTENEH K HamnpaBNeHUIO Ha UCTOYHMK CBETa.

OaTtumk TemnepaTypbl OKpYy)Xalowei cpeabl — M3MepSET TEMNEPaTYpPy BO3AYLIHOW
cpeabl. [JaTymK OCHALLEH BbIHOCHBIM M FrEpMETUYHBLIM TEMMNEpPaTYPHbIM 30HAOM, YCTOMYMBBLIM K
NabopaTopHbIM peareHTaM. [anasoH namMepenuii ot —40 ao +180 °C.

TexHonornyeckme 0CoO6eHHOCTU: ANs NONYYEHNS LOCTOBEPHLIX AAHHBIX BECb 30HA AO/KEH
HaxoAMTbCA B M3MEPSIEMON Cpeae, B MPOTUBOMOOXHOM C/lydae BO3HUKAET 3HaUMTeIbHas no-
rPeLwHOCTb U3-3a Tenaonepeaaym no METANIMYECKOMY 30HAY M paccesiHns Mo NornoLweHus
SHEprum B TOM MECTe, € OH HE HaxoaWUTCs B U3MEPSIEMON cpeae.

[aTtumk TeMnepaTypbl TEPMONAPHbINA NpeaHa3HayYeH ANl U3MEPEHUS TeMnepaTyp A0
900. Ncnonb3yeTcs Npu BbINOSHEHUW PaboT, CBSA3aHHLIX C U3MEpeHneM TeMnepaTyp nnasne-
HUS 1 Pa3/IOXXEHUS BELLECTB, a TakXe AN U3MepPeHust TemnepaTypbl B 3K30TEPMUYECKUX NpPo-
ueccax.

[aTumkK 3ByKa — 1M3MepSIET YPOBEHb LUYMOB B OKPY>aloLLEN Cpeae v npu OLEHKE LLyMO-
MOrnoLWaoLLmx 301STopoB. AMHamMuyeckmin ananasoH: ot 30 go 130 ab. YacToTHbIM Anana-
30H: 0T 50 'y fo 8 kl'y. Pa3pewenune: 0,1 aBA (akycTuyeckue geumbensl).

TexHonornyeckme 0COBEHHOCTU: AaTUMK YyBCTBUTENEH K PE3KMM 3BYKaM, KOTOpPblE MOryT
[aTb 3aBblLIEHHbIE Pe3YbTaThl U3MEPEHUI.

JaTtumk onTUYECKOW NIOTHOCTM (KONMOPUMETP) — NpefHa3HAYeH AN M3MEpEeHUs on-
TUYECKON MNIOTHOCTY PacTBOPOB Ha 3afjaHHOW AnMHE BOJMHbI (M3MEpPSIET KOMMYECTBO MPOMycKa-
€MOro CBETa Yepe3 UccnedyeMblii pacTBOp NpU ONpeaenieHHOW ANMHE BOJSHbI). B KOMMnekT
BXOASIT AATUYMKM C Pa3IMYHON ASIMHON BOMH NOJYNPOBOAHUKOBBLIX MCTOYHMKOB CBETA: 465 M
525 HM. [lnana3oH n3mepeHus koadpduumeHTa nponyckaHus ceeta: ot 0 4o 100 %. Pa3peLue-
HWe Npu n3mMepeHnn koadduumeHTta nponyckanums: 0,1 %. [IManasoH U3MePEHNst ONTUYECKON
nnoTtHocTu: oT 0 o 2 D. Pa3peluexune npu namMepeHun ontuyeckon nnotHoctu: 0,01 D. AnuHa
onTuyeckoro Nyt kioseTbl: 10 MM. O6bEM KioBETbI: 4 M1.
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Q7 KBAHTOPWMYM BUOJIOrUS

TexHonornyeckne ocobeHHOCTH: TpebyeTcs XOpPOLLO NPOMbIBATL KIOBETY A8 uccneayemo-
ro pacTteopa.

Oatunk MyTHOCTM (TypbuaumeTtp) — onpegensieT MyTHOCTb pacTBopa B MHQpaKpacHOM
Anana3oHe CBeTa Ha OCHOBAHWM U3MEpPEHUst MHTEHCUBHOCTY CBETOBOIO NMOTOKA, PacCesiHHOro
YyacTMUaMu, B3BELLEHHbIMU B KOHTPO/IMPYEMOM pacTeope. [nana3oH nmepenus: ot 0 go 200
NTU (Nephelometric Turbidity Units — HedenomeTpuyeckme eanHuLbl MyTHOCTK). Paspelue-
Hue: 1 NTU. [InnHa BONHbI UCTOYHMKA cBeTA: 940 HM.

TexHonornyeckme ocobeHHOCTU: TpebyeTcs XOpOoLO NPOMbIBaTh KIOBETY AN Uccneayemo-
ro pacTteopa.

JaTunMkn XMMMYECKMX NapaMeTpoB OKpY)XXaloulen cpeabl

Aatunk pH — npeaHasHayveH Ans namMepeHus BOAOPOAHOro nokasaTens B BOAHbIX pac-
TBOpax (puc. 4, NyHKT 2). nana3oH nsmeperusi pH: ot 0 go 14. Paspewenue: 0,01 pH. [una-
na3oH paboumx Temnepatyp: ot 10 go 80 °C. AnuHa mamepuTenbHoro anektpoaa: 140 mm. Uc-
NoNb3yeTcs ANs U3MepeHns BOAOPOAHOr0 NokasaTtensl BOAHbIX PpacTBOPOB, B Pa3/IMYHbIX UC-
CnefoBaHUsIX 06bEKTOB OKpYXKatoLen cpeapl.

TexHonornyeckme 0cobeHHOCTH:

a) CTabunmsaums NokasaHW HacTymaeT B TeYeHue oT 2 A0 7 MUH (3TO BPeMsi OHOro M3Me-
peHus);

6) nepea n3MepeHneM 1 Nocne Hero HeobxoaMMO NPOMbIBaTb B AUCTUIMPOBAHHON BOAE,
4yTO0bbI HE cOnnack Kannbposka;

B) B HW)XKHEW YacTy SNEKTPOAA HAXOAUTCS CTEK/ISIHHbIV WApPKWK, YyBCTBUTENbHbINA K YAapaM,
41O TpebyeT OCTOPOXXHOCTK B 0bpaLleHuu;

I) Npy XpaHeHUK 063aTeNbHO MOMELLATb HUXKHIOK YacTb 3N1EKTPOAA B CreLmanbHbIn 610KC
(BCTaBnsieTCs Yepes 0TBEPCTHE B KpbiLke 6ioKca);

A) B 6rOKCe BCerga A0/MKEH bbITb TPEXMONSAPHBIA PacTBOP XI0pMUaa HaTpusl, CneayeT 3apa-
Hee No3aboTUTLCS O 3anace pacTBopa, T. K. OH HEMHOrO NPOMNBAETCS NPKU U3BIEYEHNMN dNEK-
TPOAa, B CyxoM BLOKCe 3N1eKTPOA CKOPO BbIMAET U3 CTPOS.

) ;

Puc. 4. CHapshXEHHbIM MyNbTUAATUYMK MO 3KOMOrMM: 1 — LWyn AaTyvka 31eKTPONpOBOAMMOCTH,
2 — Wyn aatyvka pH, 3 — 3neKTpoa CpaBHEHUS, 4 — Lyn AaTYMKa TEMNEPATYpbI,
5 — 3aWwmTHbIE KOMNAYKN (CHATHI)
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BEVMOJIOruns Q7 KBAHTOPUYM

[aTunmK HUTPAT-MOHOB — MO3BO/ISET U3MEPATb KOHLEHTPALMIO HUTPAT MOHOB B UCCeay-
eMOM pacTBope. [lnanasoH uamepenus: ot 2x10°° go 0,2 Monb/n. Pabounii ananasoH pH: ot 0
A0 12 eauHuny, pH.

TexHonornyeckme 0CoO6eHHOCTU: CTabunM3aums NokasaHWii HAaCTyNaeT B TEYEHWE OT 2 MMH.
MpefHa3HayeH Ans KoMM4yeCTBEHHOro onpeaeneHns HUTPAToB B pas3inyHbiX 06beKTax OKpy-
XaIOLLEN cpeabl: BOAE, OBOLIAX, DpyKTax, KOnbacHbIX M3aenusx v T. .

[aTumk XN0opuA-UOHOB — CIYXUT AN U3MEPEHUS KOHLEHTpaLMM MOHOB XJlopa B uUccne-
AyeMoM pactBope. [lnana3oH usmepenus: ot 10—5 go 1 monb/n. Pabounin ananasoH pH: ot 0
no 12 eavHny pH. AnuHa anektpoaa: 140 MM. 1ng 3KONOrMYeCcKMX UCCNeLoBaHUM LieNecoo-
6pa3Ho MCNonNb30BaTh HEKOTOPbIE AATYMKK U3 APYrMX KOMMNIEKTOB NOCTaBKM 060pyL0BaHus.

TexHonornyeckne 0Co6eHHOCTU: CTabunM3aums NokasaHui HACTynaeT B TeYeHWe 7 MUH
(37O Bpems O4HOro u3MepeHus). Mcnonb3yetcs Ans KOMMYECTBEHHOTO OnpedeneHuns coaepa-
HWS1 MIOHOB XJ10Pa B BOAHbIX pacTBOpax, Noyse, NpoAyKTaxX NMTaHus.

Mpy NCNONb30BaHUN AATYMKOB HUTPAT-MOHOB U XJIOPUA-MOHOB K CNeUManbHOMy pasbeMy
MyNbTUAATYMKA MO 3KOMOTMM HEOBXOAMMO MOAKNIOYATb MOHOCENEKTUBHLIN 31eKTpoa (paboumni
3NEKTPOA), a TaKxKe 3NeKTPoA CpaBHeHUS (pucC. 4, NyHKT 3).

TexHonornyeckme 0cobeHHOCTH:

a) 3anpeLlaeTcsa TporaTb MeMbpaHy anekTpoda (HaxoAMTCS B HUDKHEW YacTy dNeKTpoaa)
nanbLamm 1 NpUBOANTL €€ B COMPUKOCHOBEHME C TBEPAbIMU NMOBEPXHOCTAMY;

6) Npy XpaHeHnn 3NeKTPOAOB YYBCTBUTENbHASA YacTb AaTunka (MembpaHa) AomKHa bbITb
3aWmLLeHa cneunasnbHbIM KONNayvkoMm;

B) HE A0MYCKAETCS UCMOMb30BaTb 3NEKTPOAbI C MOMMEPHON MeMOpaHOM B cpeaax, Coaep-
XaLux neTyyre BelecTsa uam opraHMyecKne pactTBopuTenu;

) He cneayeT UCNONb30BaTh 3M1EKTPOAbI B CUITbHBIX OKUCAUTENSX. [nnTenbHoe Haxoxae-
Hue UC3 B pacTBOpax Kpemkux KUCNOT WK LEOYe NPUBOAUT K PE3KOMY U HEOBPATUMOMY
COKpaLLIEHNIO CpoKa Cnyxbbl anekTpoaa.

[aTumk Kucnopoaa — npeaHasHayeH aAna onpeaeneHns OTHOCUTENbHOW KOHLEHTpaUmm
Kucnopoaa B Bo3ayxe. Aunana3oH nsmeperus: ot 0 go 100 %. Pa3pewenue: 0,1 %.

TexHonornyeckme 0CO6EHHOCTU: NPU U3MEPEHWNM COAEPXKAHMUS ra3a B BblAbIXaeMOM BO3AY-
Xe HeobxoauMMOo fepxaTb MeMbpaHy MakcMManbHO 6/1M3KO KO PTY; BOCCTAHOB/IEHUE MOKa3a-
HUIA Ha BO3[yXe NPOMCXoANT Yepe3 1—2 MUHYTbI (BpeMs anddy3nmn Yyepes MeMbpany).

[aTumMK oKMcK yrnepopaa — n3MepsieT KOHLEHTPaLMI0 MOHOOKcKAA yrnepoaa (yrapHoro
rasa) B Okpyxatowen cpege. nanasoH namepenns: ot 0 go 1000 ppm (MUNAMOHHBIE AONN).
Pa3zpelieHne gatumka: 1 ppm.

TexHonormyeckne 0CobeHHOCTH: Npu YY4ETE B UCCNEAOBAHNM ELLE N CoAEp)KaHUS KMCNOpo-
Aa noTpebyeTcst NepecyET U3 MUNIMOHHBIX A0NEN B MPOLEHTLI AN NPUBEAEHUS K OAHOW pa3-
MepHOCTK (3HauyeHune B ppm cnegyet pazaenunTs Ha 10 000).

Natunkm pmanonornyecknx nokasarenei opraHM3Ma 4YesioBeka

[aTunk TeMnepaTypbl Tena — npefHasHayveH A1 HenpepbIBHOro U3MepeHns Temnepa-
Typbl Tena B MOAMbIWEYHOW BraganHe. OCHAWEH BbIHOCHBIM 30HAOM. [lManasoH M3MepeHus: OT
25 po 50 OC. PaspeweHwue patumka: 0,1 °C. TexHonormyeckas oCo6eHHOCTb: AN TOYHOro U3-
MepeHWs B MOAMbILLEYHOW BNaauHe AOMKHA HAXOAUTLCS BCS METaNIMYecKas YacTb 30HAa.

[aTtunk apTepuanbHOro AaBs€HUNA — MO3BOMSET U3MEPATb apTepuasibHoe JaBNeHve B
pavanasoHe ot 0 go 250 mm pr.cT. Pa3pelenne aatuumka: 0,1 mm pT.cT. [aTyumK no3sonseT onpe-
AENnTb CUCTONNYECKOE, ANACTONMYECKOe AaBrieHne, MynbC. B KOMNAEKT JaTumKa BXOAMT crie-
LManbHas MaHxeTa C yTArMBaloLWmMM MEXaHU3MOM, HarHeTaTe b BO34yxa C BO34YLHbIM Knana-
HOM 1 TpybKa AN15 NOAKMOYEHUS K AaTUKKY.
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Q7 KBAHTOPWMYM BUOJIOrUS

TexHonornyeckme 0Cob6eHHOCTU: Heobxo-
(( [AMMO KOHTPO/IMPOBATb MIOTHOCTb NOAK/IIOYE-
o e HUS pa3bEMOB, MPaBWILHOCTb MOJSIOXKEHUS

B MaHXeTbl Ha nneve. Bo3ayx u3 MaHxeTbl Ce-
[yeT CnyckaTb paBHOMEPHO, MeAJSIeHHO, Crer-
Ka NPUOTKPbIB KNanaH HarHeTaTens.

[aTumMK nynbca — no3BOASET HENpepbIB-
HO onpeaensiTb YacToTy CepAeYHbIX CoKpalle-
HUIA. IMeeT BbIHOCHYIO KNIMNCY, HaleBaeMyto
Ha naney muccnegyemoro. [lmanasoH usmepe-
HuMs nynbca: ot 0 ao 250 ya/mMuH. Pa3pelue-
Hue: 1 ya/MuH.

TexHonornyeckme 0CObEHHOCTU: cneayeT
KOHTPO/IMPOBaTb MPaBWUNbHOCTb HaAeBaHUs
KNUNCbl, T. K. MpW U3nuwHe rnybokoM Haaesa-
HAW OHA nepefaBnMBAET MesKMe KPOBEHOC-
Hble COCyAbl Nanbla, YTO YMEHbLUAET TOYHOCTb

N3MepEeHUH.

[AaTunkK 4acToThbl AbIXaHUA — MpeAHa3HaYeH A5 U3MEPEHUS YacTOTbl AblXaTeNbHbIX
ABWDKEHW (LMKIOB «BAOX-BbIA0OX>») 3@ EAUHULLYY BPEMEHW. AHANM3MPYETCS KOMYECTBO COKpa-
LEHWUI rPyAHON KNETKU U nepeaHeit OPIOWHON CTEHKW. B KOMNAEKT AaTyMka BXOAMT Habop ru-
rMEHNYECKMX HAaCcaAoK, MOTHO HaAeBaeMbIX Ha AbIXxaTeNbHyt0 TPYOKy. [nana3oH nsMepeHus:
ot 0 o 100 umknos/mMuH. Paspewenue: 0,5 unkna/MuH.

[aTumK yckopeHus — onpegensieT YCKOpeHue ABMXYLUMXCS 06beKTOB Mo TPEM OCSAM KO-
opavHart. [lnana3oH nsmepenus: ot -8 ao +8 g. Paspewenune aatumka: 0,004 g.

Aatunk IKI — npegHasHayeH NS M3MEPEHUst 3MEKTPUYECKOM aKTUBHOCTM cepaua.
OnpepenseT napaMeTpbl, HEO6X0AMMbIE ANS NOCTPOEHUS 31EKTPOKAPANOrpaMMbl C NOMOLLbIO
CreumanbHbIX OAHOPA30BbIX HATESbHbIX MeAULMHCKUX 3/1EeKTPOAOB, MOCTABNSIEMbIX B KOMI/IEK-
Te C AaTUYMKOM.

TexHonornyeckme 0cobeHHOCTU: rpaduK 3n1eKTpokapanorpaMmbl B NporpaMMHOM obecre-
YeHUN CTPOUTCH B OHOM OTBEAEHUM.

[aTtumk KucTeBoM cunbl (3promeTp, CUIOMep) — M3MepsIeT CKMMaloLLee yCunne, Co3-
AaBaeMoe KMUCTbIo pyku. [mana3oH nsmepennin: ot —50H go +50H n BTopoit BapmaHT —10H go
+10H (nnbo B kMnorpammax, rpammax). Paspewenue: 0,02H.

o=

Puc. 5. Obwwit Bug USB-dnew-Hakonutens
(BHM3y) 1 Bluetooth-apgantepa (BBepxy)

Pa6ota B nporpaMmMHOM obecneueHun Releon Lite

B komnnekTe undposoi nabopatopun Releon noctaBnseTcs nporpaMMHOe obecrneyeHune
Releon Lite Ha USB-(dnew-Hakonutene, a Takxe Bluetooth-aganTep anst cBa3u perucrparo-
pa AaHHbIX ¢ 6ecnpoBoAHbIMK AaTuynKamu (puc. 5).

Releon

YctaHoBka MO Releon Lite Ha perncTpaTop AaHHbIX C onepauunoHHon cuctemoit Windows
MOXET OCYLLECTBAATLCA Kak ¢ USB-thnel-HakonuTens, Tak U C caiTa NpouM3BOAUTENS, yCTa-
HOBKa Ha MObWbHbIe TenedoHbl (CMapThOHbI) — TONBKO C CaliTa NPOU3BOAMTENS, CCbIfIKa Ha
KOTOpbIV NPUBOANTCS B CMMCKE UCTOYHUKOB MHGOPMaLIMK nocobusi. B nocneaHeM cnyyae ao-
CTyMHa yCTaHOBKA Ha ycTpouctBa ¢ nnatdopmamm Android u iOS. Mopsipok yctaHosku MO
Releon Lite onucaH B pykOBOACTBE, KOTOPOE BXOAMT B KOMMNJIEKT NOCTaBKU. ANroputM paboTbl
B NPOrpaMMHOM 0becrneyeHnn HecnoxeH. Mpaduyeckn oOH NpeacTaBeH Ha CleaytoLLei cxeme

(pwuc. 6)
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Hauano pabothbi c

LmppoBoOU
nabopatopuen RELEON

/a YCTaHOBUTb NporpaMMHoe
obecneyenue Releon Lite

! ‘l Ha Ball KomnbloTep,
NIaHLWeT WK cMapTdhoH
=

OTKpbITb NpOrpammy 2
Releon Lite

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

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

nepexmoqurbcﬂ Ha
5 Bknaaky Bluetooth n
HaxaTb «[Touck»

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

---------------------------- —/

Puc. 6. Anroputm paboTbl C nporpaMMHbIM obecneyeHnem Releon Lite

Mpu U3yYeHUN eCTECTBEHHBIX HAYK B COBPEMEHHOI LLIKOME OFPOMHOE 3HAUYeHWE UMEET Ha-
FNSAHOCTb YYyebHoro MaTepuana. HarnsgHocTb AaéT BO3MOXHOCTb BbICTpee U rnybxe ycBau-
BaTb M3y4YaeMyto TEMY, MOMOraeT pa3obpaTbCs B TPYAHbIX ANSt BOCNPUSTMS BOMPOCaX, ¥ NOBbI-
LLQET MHTEpEC K NpeaMeTy.
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Q7 KBAHTOPWMYM BEUOJIOrUs

LindpoBsble nabopaTopum «LLIKONbHOrO KBAHTOPMYMa» — 3TO KaYECTBEHHbIN CKAYOK B CTa-
HOBJ/IEHUN COBPEMEHHOI ECTECTBEHHO-Hay4HoW nabopatopun. Bce nporpaMmHoe obecneve-
HUE Ha PYCCKOM si3blke. MeToanyeckme MaTepmanbl pa3paboTaHbl pOCCUNCKMMU METOAMCTAMM
W yunTensMmu B cOOTBETCTBMM C PeaepanbHbiM KOMMOHEHTOM FOCYAapCTBEHHOMO 0bpa3oBa-
TenbHoro CTaHaapTa no 6uonoruu.

Lindposble nabopatopumn SBNSIOTCS HOBbIM, COBPEMEHHBIM 060PYI0BAaHWEM [N1s NPOBeae-
HUS CaMbIX Pa3NMYHbIX LUKOJbHLIX UCCNEA0BAHUN eCTECTBEHHO-HAy4YHOro Hanpaenexns. C nx
MOMOLLbIO MOXXHO MPOBOAUTL paboThl, Kak BXOASLME B LIKOMbHYIO NpOrpamMMy, Tak 1 coBep-
LLIEHHO HOBbIE NCCNIEA0BaHMSI.
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BEVMOJIOruns Qv KBAHTOPUYM

NpuMmepHas pabouyas nporpamMmma no 6uonorum
ana 5—9 knaccoB ¢ ucnosb3oBaHMeM obopyaoBaHus
«LLIKO/IbHOro KBAaHTOpUyMa»

Ha 6a3e LkonbHOro KBaHtopuyma obecneumBaeTcs peanusaumns obpasoBaTesibHbIX Npo-
rpamm (OIT) ecTeCTBEHHO-HAY4YHON M TEXHONOMMYECKOW HanpaBeHHOCTEN, pa3paboTaHHbIX B
COOTBETCTBUM C TpeboBaHWAMKN 3aKoHOAATENLCTBA B Chepe 06pa3oBaHUS U C YH4ETOM peko-
MeHaauun depepanbHOro onepaTtopa yyuebHoro npeameTa «buonorus».

O6pa3zoBaTenibHas NporpaMmMa rno3BOJISET UHTErPUPOBaTb peanusyemble 34eCb NOAX0abl,
CTPYKTYpY M COAepxaHue npu opraHunsauum obyyeHns Guonormm B 5—9 knaccax, BbICTpOEH-
HOM Ha 6a3e n1toboro n3 JoCTynHbIX y4ebHO-MeToanYecknx komnnekcos (YMK).

Ncnonb3oBaHne obopyaoBaHus «LLkonbHOro KBaHTOpMyMa» nNpu peanusaummn gaHHon Orl
NO3BOJISIET CO3AaTb YC/I0BUSA:

* NS paCLUMPEHUNS COAEPXKaHMUS LUKOMBbHOMO Bruonornyeckoro obpasoBaHus;

* ANS NOBbILEHMS NO3HABATE/IbHOM aKTUBHOCTM 06YYatoLWMXCS B €CTECTBEHHO-HAYy4YHOW

obnacru;

* ANS Pa3BUTUS IMYHOCTM pebEHka B npouecce obyueHnst 6Monorum, ero cnocobHoCTew,

(hopMMUPOBaHMS ¥ YAOBNETBOPEHMS COLMANBHO 3HAUMMbIX MHTEPECOB U NOTpPebHOCTEN;

o ansi paboTbl C 04apEHHBIMM LWKOSIbHUKAMK, OpraHn3aummn ux passuTust B pasinyHbIX 06-

nacTtax obpasoBaTenbHON, TBOPYECKON AEATENBHOCTU.

MpuMeHsas undposble nabopatopum Ha ypokax 61onorum, yyawmecs CMoryT BbINOAHUTb
MHOXECTBO NlabopaToOpHbIX paboT M 3KCMEPUMEHTOB MO MPOrpaMMe OCHOBHOWM LUKOSbI. Pac-
CMOTPWM MpUMEpbI.

Bbuonornsa pacreHmnin

[blxaHne nucTbeB. [biIxaHue KopHen. MornolieHne Boabl KOPHSAMU pacTeHuid. KopHeBoe
pasnexuve. icnapeHue Boabl pacteHmsaMn. GoTocuHTes. [IbixaHue ceMsaH. YCnosusa npopacra-
HUS CeMsiH. TennonobyBble U XONOA0CTONKME pacTeHus

3o0o0s10rus

BogHble XWBOTHbIE. TenIOKPOBHbIE M XONOAHOKPOBHbIE XMBOTHbIE

Yenosek n ero 340poBbe

M3yueHne kpoBoobpalleHusi. Peakumsi CCC Ha A03MpOBaHHY0 Harpysky. 3aBMCUMOCTb
MeXY Harpy3Kon ¥ YpOBHEM 3HepreTMyeckoro obMeHa. [a3006MeH B nérkmx. MexaHusm né-
rOYHOro AbixaHus. Peakumsa AC Ha Gu3nyeckyto Harpysky.

Xun3HeHHas EMKOCTb NErkux. BolgenutenobHas, ablxaTenbHas u TepMoperynsaTopHas QyHk-
umst koxu. [encteme GepMeHTOB Ha CybCcTpaT Ha npuMepe KaTanasbl. [pucnocobneHHocTb op-
raHU3MOB K cpeae 0buTaHusl.

O6wasa 6uonorms

[enctere hepMeHTOB Ha cybCTpaT Ha MpuMmepe KaTanasbl. Pa3noxenue H20.. BnusHue pH
cpeabl Ha aKTUBHOCTb epMeHTOB. PaKTOpbI, BAUSIOWME HA CKOPOCTb MpoLecca (OTOCMHTE3a.

Mnanupyembie pesynbtatbl 06yueHus
no Kypcy «buonorusa. 5—9 knacc»
MpeameTHble pe3ynbTaThl 0bydeHns 6uonorum AoMKHbI 0becneymBaThb:
1. (bopMMpOBaHME LIEHHOCTHOrO OTHOLLUEHUS! K XWBOW NPUPOAE, K COBCTBEHHOMY OpraHu3-

My; MOHWMaHue ponn 6uonoru B (OPMMPOBAHWUM COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTu-
Hbl MMPa;
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Q7 KBAHTOPWMYM BUOJIOrUS

2. YMEHWe NpUMEHATb cUCTeMy BMONOrMYECKMX 3HAaHUW: pacKpbiBaTb CyLHOCTb XMBOrO,
Ha3blBaTb OT/INYMS XKMBOFO OT HEXMBOrO, NEPeYMCNITb OCHOBHblE 3aKOHOMEPHOCTM OpraHu3a-
UMK, YHKUMOHMPOBAHMSI 0ObEKTOB, SIBNEHMIA, NPOLIECCOB XXMBOW NPUPOAbI, 3BOOLMOHHOIO
Pa3BUTMS OPraHNYEeCKOro MMpa B €ro eauHCTBE C HEXWMBOW NMpUPOLOM; ChOPMUPOBAHHOCTb
NpeacTaBNeHNt O COBPEMEHHOW TEOPWM 3BOJIIOLIMM M OCHOBHBIX CBMAETENLCTBAX 3BOMOLMM;

3. BNageHne OCHOBaMM MOHSATMIHOMO annapaTa M Hay4YHOro s3bika 61onornK: UCnonb3o-
BaHME W3y4YeHHbIX TEPMWUHOB, MOHATUM, TEOPUW, 3aKOHOB M 3aKOHOMEPHOCTEN AN 06bSCHEHWS
HabnoAaEMbIX BMONOrMYECKMX 06BEKTOB, IBMIEHMIA U NMPOLIECCOB;

4, NOHMMaHWe CNocoboB NOMyYeHUs BUONOMNYECKUX 3HAHUI; HANMYME OMbiTa MCMOJb30-
BaHMS METOA0B BMONOrMK C LIENbI0 M3YYEHUSI XUBbIX 0OBEKTOB, BUONOrMUECKNX SABIEHWUI K
npoLeccoB: HabnaeHWe, onMcaHue, NPoBeAeHne HECNIOXHbBIX BMONOrMYecKnX OMnbITOB U 3KC-
MEPUMEHTOB, B TOM YNC/E C UCMOSIb30BAHWEM aHaNOroBbIX U LMMPOBLIX NPUOOPOB N UHCTPY-
MEHTOB;

5. YyMeHue XxapaKTepu30BaTb OCHOBHble pynnbl OPraHU3MOB B CUCTEME OPraHU4YecKoro
Mupa (B TOM yuncne BMPYCbl, bakTepumn, pacTeHus, rpubsl, XUBOTHbIE): CTPOEHWE, NPOLEeCcChl
XU3HEAEeATeNbHOCTH, UX MPOUCXOXAEHWE, 3HAYEHNE B NPUPOAE N XMU3HU YENOBeKa;

6. YMeHVe 0b6BbACHATL NOMOXEHME YenioBeka B CUCTEME OpraHMYeckoro Mmpa, ero npouc-
XOXAeHWe, CXOACTBA N OT/IMYMS YeNoBeKa OT XMBOTHBIX, XapaKkTepn3oBaTb CTPOEHNE N NPO-
LleCCbl XM3HeAesTeNbHOCT OpraHn3Ma YenioBeka, ero npucnocobieHHOCTb K pasfinyHbIM 3KO-
NOrnyecknM pakTopam;

7. YMeHuWe onucbiBaTb KNETKW, TKaHW, OpraHbl, CUCTEMbl OPraHOB M XapakTepu3oBaTb Bax-
Henwue Gruonornyeckme NpoLecchbl B OpraHn3Max pacTeHUM, XMBOTHbBIX 1 YEN0BEKA;

8. cpopMMPOBaHHOCTb NPEACTABNEHWI O B3aNMOCBS3W HaCNeAoBaHWsi NMOTOMCTBOM Mpu-
3HaKOB OT POAMTENbCKMX (OPM C OpraHM3aumen KNeTku, HannumeM B HEM XPOMOCOM KaK HOCH-
Tenem HacneacTBeHHoW MHGOpPMauuM, 06 OCHOBHBLIX 3aKOHOMEPHOCTSX HacnefoBaHWUS Mpu-
3HAKOB;

9. copMMPOBaHHOCTb NpeacTaBneHMA 06 OCHOBHbIX hakTopax OKpyXXatoLen cpeabl, X
POSIN B XWU3HEAESATENbHOCTU U 3BOMOLMKU OpraHW3MoB; MpeacTaBneHne 06 aHTPonoreHHoOM
dakTope;

10. cchopMMpOBAHHOCTb NPEACTABNIEHNI 06 3KOCMCTEMAX M 3HAaYEHUM GMopa3Hoobpa3us;
0 rnobanbHbIX 3KONOrMyecknx npobnemax, CToAWwmX nepes YenoBeyecTBOM M cnocobax mx
npeoaoneHns;

11.ymeHue peluaTb yyebHble 3aaa4m 61Monorniyeckoro coaepxaHusi, B TOM YMCe BbISIBNSATb
NMPUYNHHO-CNEACTBEHHbIE CBA3M, MPOBOAUTL PacyéThbl, AeNnaTb BbIBOAbI HA OCHOBAHWUW MONYy-
YeHHbIX pe3ybTaToB;

12. ymeHMe co3haBaTb U NPUMEHSTH CNIOBECHBIE U rpaduyeckue Moaenn ans 06bsicHeHUs
CTPOEHUS XXMBbIX CUCTEM, SIBNIEHMIA 1 MPOLIECCOB XMBOW NPUPOAbI;

13. NOHMMaHWe BKMaa POCCUMCKUX M 3apyBeXXHbIX YYEHbIX B pa3BUTME BMOMOMUYECKMX
HayK;

14. BnageHve HaBblkaMu paboTbl ¢ MHDOpPMaLMEN BUONOrMYECKOro COAepXXaHus, npea-
CTaBJIEHHOW B pa3nunyHoii hopme (B BUAE TEKCTA, TabNYHbIX AaHHbIX, CXeM, rpacuKoB, Ana-
rpaMM, Moaenen, u3obpaxeHni), KPUTUYECKOro aHanm3a MHhopMaLUnMn 1 OLEHKN €€ [0CTOo-
BEPHOCTY;

15. ymMeHue nnaHMpoBaTb. No4 PYKOBOACTBOM HAaCTaBHUKA M MPOBOAUTL y4ebHoe nccneao-
BaHMe WNM NPOEKTHYK paboTy B 06nacTv Buonoruu; ¢ y4ETOM HaMeyeHHOM uenu GhopMynupo-
BaTb NpobneMy, rmnoTesy, CTaBUTb 3aa4, BblIbUpaTb aAeKBaTHbIE METOAbI ANS UX PELUEeHWS,
hopMynMpoBaTh BbIBOAbI; NyGAUYHO NPEACTaBASTb MOMYYEHHbIE Pe3ynbTaThl;

16. yMeHMe MHTerpmMpoBaTb BMONOrMyeckme 3HaHUsa CO 3HaHUAMU Apyrux y4ebHbIX npea-
MEeTOB;
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BEVMOJIOruns Qv KBAHTOPUYM

17.cpopMMpPOBAHHOCTb OCHOB 3KONOMMYECKOW FPaMOTHOCTM: OCO3HaHME HeobXxoaMMOoCTM
AEACTBMIA MO COXPaHEHMIO 61Opa3HOOOpasns M OXpaHe NPUPOAHbLIX SKOCUCTEM, COXPAHEHWIO
W YKPENIEeHUo 3[0POBbS YENOBEKA; YMEHUE BblOMPaTh LENEBbIE YCTAHOBKM B CBOMX [AENCTBUSIX
Y NOCTYNKax Mo OTHOLLIEHMIO K XMBOWN NPUPOAE, CBOEMY 3[40POBbIO U 340POBbI0 OKPYXatoLMX;

18. yMeHMe UCnonb3oBaTb NPUOBPETEHHBIE 3HAHWS U HABbIKM ANS 300POBOr0 06pasa Xu3-
HW, c6aNaHCMPOBAHHOMO MUTaHNUS U DU3NYECKON AKTUBHOCTU; HENPUATIE BPEAHbIX NPUBbIYEK
W 3aBUCUMOCTEN; YMEHME NPOTUBOAENCTBOBATL JKEHAYYHbIM MaHUMNYNsSUMSAM B 061acTu 340-
pOBbSi;

19. oBnageHne NpuéEMaMM OKasaHMs MEPBON MEAULIMHCKOW MOMOLLM, BbIPALLMBAHMS Ky lb-
TYPHbIX PacTEHUI M yX0[a 3@ AOMALUHMMU XXUBOTHbIMY.

CopepxaHue n popma opraHm3aumm yuebHbIX 3aHATUM
no 6uonorum B 5—9 knaccax

®opMbl KOHTpONA

KoHTponb pe3ynbTaToB 00y4YeHMst B COOTBETCTBUM C AaHHOW Ol npoBoauTcs B opMe MUCh-
MEHHBIX 1 3KCNEepUMEHTasbHbIX paboT, NpeanonaraeTcs NpoBeAeHNE NPOMEXYTOUYHON U UTO-
roBOM aTTecTaumu.

MpomerxxyToyHasa arrecTtaums

NS OCyLLecTBEHMS MPOMEXYTOYHON aTTeCTaLMM UCMONb3YTCS KOHTPONbHO-OLEHOYHbIE
MaTepuanbl, 0TOOp coaepXaHMsi KOTOPbIX OPMEHTUPOBAH Ha MPOBEPKY YCBOEHWUSI CUCTEMbI
3HaHUI M YMEHUN — MHBAPWAHTHOrO Apa COAEPXXaHWs AENCTBYIOWMX 06pa3oBaTENbHOMN Npo-
rpamMmbl no 6uonorum ans 06wweobpa3oBaTeNibHbIX OpraHu3aumnii. 3aaaHns NPOMEXYTOYHOM
aTTeCTaUMmn BKIIKOYAKOT MaTepMan OCHOBHbIX pa3aenioB Kypca buonoruu.

MakeT OLEHOYHbIX MAaTepManNoB U KPUTEPUM OLlEHMBaHUSA
no npeaMmety «buonorua>»

KoHTponbHble usMepuTesibHble MaTepuanbl

B naHHOM pa3pene npeacTaBnSlOTCS KOHTPOJIbHO-U3MepUTENbHbIE MaTepuasbl, KOTopble
MCMONb3YIOTCS ANS1 ONpeaenieHnst YPOBHS AOCTMXEHUS 0byyatoWmMMUCS NAaHMpyeMbIX MeTa-
MpPeaMETHbLIX U NPEAMETHbIX Pe3ynbTaToB B paMKaX OpraHu3auuu TeKyLLero KOHTpons ycrnesae-
MOCTM M MPOMEXYTOUYHON aTTecTauuu.

Mpw opraHM3aumnmn TekyLero KOHTPONS ycrneBaeMoCcTM 0byyarowWwmxca cneayer yumTbiBaTb
TpebosaHms ®rOC OO0 K cucTeMe OLEHKM AOCTMXKEHUS MnaHMpyeMblx pe3ynbtaTtos OOI, Ko-
Topasi 4O/MKHA NpeaycMaTpuBaTh UCMOSIb30BaHWE pa3HOo0bpa3HbIX METOAOB U POPM, B3aUMHO
AONONHALWMX Apyr Apyra (CTaHAApPTU3MPOBAHHbIE NMUCbMEHHbIE N YCTHbIE paboTbl, MPOEKThI,
npakTuyeckne v nabopatopHble paboTbl, TBOpYeCkMe paboTbl, caMoaHaiM3 U CaMOOLEHKa, Ha-
6noaeHre, UCNbITaHUS U MHOE).

BblbOp yKa3zaHHbIX HWXe TUMOB U NPUMEPOB KOHTPOJbHbLIX U3MEPUTENbHbLIX MaTepuanos
06ycnoBneH negarornyeckoir M MeToanYECKON LienecoobpasHoCTbio, C YY4ETOM NPEeAMETHbIX
ocobeHHocTel Kypca «buonoruna 5—9 knacc».

TecTbl 1 3aaaHna paspaboTaHbl B COOTBETCTBMK C hopmaToM EMD n MMA, uTo no3sonsier
AaXe B paMKaX YCBOEHME MPaKTUYECKOM YacTy NporpaMmbl 0TpabaTbiBaTb 06LeyyebHble 1
npeaMeTHbIE 3HaHUS U YMEHUS.

lMepeyeHb OLEHOYHbIX Mpoueayp AO/MKeH ObiTb ONTUMANbHLIM M AOCTaTOYHBIM ANs onpeje-
NEHNs YPOBHSA AOCTMXKEHUS 06y4aloWMMUCA NPeaMETHbIX U MeTanpeaMeTHbIX pe3ybTaTos.
dukcaumsa pe3ynbTaToB TEKYLLEro KOHTPOSS YCNeBaeMoCTH 0byyaloLWmnXCcs OCyLLeCcTBASETCS B
COOTBETCTBUM C NPUHSTON B 06pa30BaTENbHON OpraHn3aLmm CUCTEMOMN OLIEHUBAHMS.
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MpeanoXeHHble TUMbl U NpUMEpbl 3aAaHuN:

— OPMWEHTUPYIOT YuYnUTEeNs B AMana3oHe KOHTPOSIbHbLIX M3MepUTENbHbIX MaTepuasnos Mo
KypCy, NOMOratoT pa3HoobpasnTb 3a4aHNst TPEHMPOBOYHOMO, KOHTPOSIBHOMO M A0NO-
HUTENbHOrO MOAY/EN, Kak MHTEPAKTUBHOMO BUAEO-YPOKA, TaK M TPAAULIMOHHOIO YPOKa
B paMKax KJIaCCHO-YPOYHOMN CUCTEMBI;

— YUMTLIBAKOT BO3MOXHOCTW YCBOEHWNS MaTepuana, C TOUYKK 3peHns ero auddepeHuma-
UMM ANS Pa3fIMYHbIX KaTeropui o0byyatoWwmxcs, pasHoro ypoBHS U3y4YeHuns npeameTa,
BO3PACTHbIX OCOBEHHOCTEN MNAALIMX LUKOSIbHUKOB, @ TAKXXE MOTMBALMOHHOIO U NCKU-
X03MOLIMOHAIbHOrO0 KOMMOHEHTOB YPOKOB;

— M03BONAOT 0TpabaTbiBaTb HaBbIKK, 3aKPENATb NOMYYEHHbIE 3HAHWUS U KOHTPOAMPO-
BaTb pe3ynbTaTbl 06y4YeHUs], KakK B XOAe KaXAoro YpoKa, Tak M B paMKax MTOroBOro ypo-
Ka no Matepwany pasaena.

Cneundunueckor hoOpMON KOHTPONs siBNSeTCa paboma ¢ npubopamu, s1abopamopHbIM
obopydosaHuem, Modenamu. OCHOBHas Lenb 3TUX NPOBEPOYHbIX paboT: onpeaeneHne ypoBHS
Pa3BUTHS YMEHWIA LLIKONbHMKOB paboTaTb C 060pya0BaHMEM W MPOBOAUTL 3KCMEPUMEHTANbHbIE
MCCNeaoBaHusl, NNaHMPoBaTb HAbAAEHWE UK OMbIT, CAMOCTOATENIbHO BECTW NPAKTUYECKYHO
pabory.

3apaHne MOXET CYMTATbCS BbIMOIHEHHBIM, €C/IM 3anWCaHHbIN/BbIOpaHHbIN OTBET COBMaaa-
€T C BEpPHbIM OTBETOM. 3aZlaHnsl MOryT OLEeHMBaTbCA Kak 1 6annom, Tak u 60nblUnM Konnye-
CTBOM B 3aBMCUMOCTM OT YPOBHS CIOXKHOCTM 3aAaHns, OT KONNYeCTBa BBEAEHHbIX/BblOpaHHbIX
OTBETOB, OT TUNa 3aAaHus.

Hopmbi oueHoK 3a 8ce 8udbl NpoBepoYHbIX pabom

o «5» — ypoBeHb BbIMOHEHUST TPeDOBaAHWI 3HAUMTENBHO BbIE YAOBNETBOPUTENBHONO:

Yy OTCyTCTBME OLMOOK, KaK Mo TeKyLeMy, Tak U No npeabiayliemy yyebHoMy matepuany;

Yy He 6bonee oaHoOro Hego4éTa.

o «4» — ypOBEHb BbIMOHEHWUSI TPEOOBAHWI BbIllE YAOBIETBOPUTENLHOTO:

— Hanuuve 2—3 ownbok nnn 4—6 Hefo4ETOB NO TekyLlemy yuebHOMy MaTepuany;

Y He bonee 2 own6boK nnn 4 HeaouETOB NO NPOMAEHHOMY MaTepuany;

— WCMO/b30BaHME HEpPaLMOHaNbHbIX MPUEMOB PeLLEHUS YYeOHON 3aaaun.

» «3» — AOCTATOYHbIN MUHUMaSIbHLIN YPOBEHb BbINOMHEHUS TPEOOBaHWI, NpeabaBsie-

MbIX K KOHKPETHOW paboTe:

— He 6onee 4—6 owwnbok nnm 10 HeaouyéToB MO TekyweMy yyebHOMYy MaTepuany;

— He 6onee 3—5 ownbok nnu He 6onee 8 HeAOUETOB NO NPOMAEHHOMY Y4ebHOMY MaTe-
pvany.

o «2» — YpOBEHb BbINOMHEHUS TPEOOBAHWIA HUXKE YAOBNETBOPUTENBHOIO:

Y Hanuuve 6onee 6 ownbok unm 10 Heno4€TOB NO TeKylleMy maTepuany;

y 6onee 5 ownbok nnm 6onee 8 HeAOYETOB MO NPOMAEHHOMY MaTepuany.

KoHTpo/NbHO-U3MepuTeibHbie MaTepuanbl No 6uonorum (Npumepbi)

* BbibpaTb OAMH MM HECKONbKO NMPaBU/IbHbIX OTBETOB M3 NpeAsoXEeHHbIX Bapu-
aHTOoB

1. Hayka, nsyvatowas rpubsl

1) Bupyconorus

2) Mukonorus

3) boTaHuka

4) Mukpobuonorus
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BEVMOJIOruns Q7 KBAHTOPUYM

2. YCTaHOBUTE COOTBETCTBME MEX/AY OPraH13MOoM M CMocoboM MUTaHUS, Ans KOTOPOro OH
xapakTepeH. K kaxaoi nosvumn, AaHHOW B NepBoM cTonbue, noadepute COOTBETCTBYIOLLYIO
no3numio 13 BToporo cronébua.

OPrAHU3M CMOCOB NUTAHKA
A) MaTnuk nyroson 1) AsToTpOochHOE
b) CvHuua 6onbLias 2) letepoTpodHOe

B) bepésa nosucnas

) ONéHoK NneTHuM

[) Lyka 06bIkHOBEHHas!

E) KneBep KpacHbIi

3anuwwuTe B Tabnuuy BblbpaHHble UMGPLI NOA COOTBETCTBYHOWMMU ByKBaMM.
OtBerT:

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

+ BbibepuTe ABa BepHbIX OTBETA M3 NATU U 3anuiuMTe Undpbl, NO4 KOTOPbIMU OHU
yKa3aHbl

3. XKvBble OpraHu3Mbl CriocOBHbI BOCNPUHUMATL BO3AENCTBUS BHELLHEN Cpeabl U pearnpo-
BaTb Ha HUX. B npuBeaEHHOM HMXE CNMCKE HaaUTe ABa TEPMUHA, KOTOPbIE OMMUCHIBAIOT NPO-
LIECCbI, NPOUCXOASALLNE B OPraHN3Me.

1) ObixaHne 4) BolpeneHune
2) Pa3gpaxunmoctb 5) Pednexkc

3) Pa3MHOXeHue

¢ 3anoNHUTb NPONYCKMU B TEKCTe, BbiI6paB OAUH U3 BapMaHTOB OTBETOB, Npea-
CTaBJIeHHbIX B BuAe BbiNnagaloliero cnmcka

4, BcTtaBbTe B TeKCT «[loyBeHHOE nNuUTaHue paCTeHMﬁ» nponyLeHHbIE CNOBa U3 MNPeasIoXeH-
Horo cnucka. CnoBa BCTaBnsnTe B HY>XHOM 4YUCNE N NafeXe.
[loyseHHOe numaHue pacmeHuU

BONbLIMHCTBY pacTEHM MPUCYLLE MOYBEHHOE MWUTaHMe. Ero eweé HasbiBatoT (A),
TaK KaK pacTeHus OCYLLECTBAAOT €ro C NOMOLLbO (B). BaxkHyto posb B 3TOM npoLec-
ce urpatot (B). OHu mornowatoT 13 noYBbl (I).Mo cocyaam noa AencTBUEM

([) nornoweéHHbIN pacTBOp MOAHWMAETCS B ApYrue OpraHbl pacTeHus.
Cnucok cno8:
1) crebnesoe
2) KOpHeBoe
3) KOpeHb
4) ctebenb
5) KOpHEBOW BOJIOCOK
6) BepxylleyHas nouka
7) BOAA C paCTBOPEHHLIMM MUHEPasIbHbIMW BeLLeCTBaMM
8) nuTaTenbHLIN pacTBOP
9) KOpHeBOE AaBfeHue
B Tabnuuy nog cootBeTCTBYIOWMMK BykBaMK 3anuwuTe uudpbl.

A B B r i}

B coaepxaHue 19
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+ BocCTaHOBNeHMe NpaBWU/IbHOW MOC/EeA0BaTENbHOCTH

3apaHusa 6a30BOro ypoBHS — COCTaBUTb NOC/IeA0BaTE/IbHOCTb U3 3-X 3/IEMEHTOB
OTBETOB

5. YcTaHoBWTE, B KakOM NMOCNeA0BATENbHOCTY paboTatoT C MUKPOCKOMOM.

1) NocTaBbTe MUKPOCKON LUTAaTMBOM K cebe

2) MOMECTUTE Ha NpEeAMETHbINM CTONIMK MUKpoOnpenapart

3) NoNb3ysCb BUHTOM, MNABHO OMyCTUTE OKYNSp

4) Npv NOMOLLY BUHTOB MeANIEHHO MOAHMMaNTE TybyC, Noka He NOSBUTLCS YETKOE 1306pa-
XeHue

3apaHne OTHOCHTCS K NOBbILEHHOMY YPOBHIO CJIOXHOCTU (COCTaBMTb nocnefoBa-
TeNbHOCTb UX 6  60/1ee OTBETOB)

6. YCTaHOBMTE MOCNEA0BATENBHOCTb YC/IOXKHEHUS PAcTUTENIbHOMO MMpa Ha 3emnie, HauvHas
C OAHOKNETOYHOrO OpraHM3Ma. 3anuwnTe B Tabnnuy COOTBETCTBYHOLLYHO MOCNEA0BATENBHOCTb
undp.

1) Mxu

2) LinaHobakTepum

3) Bogopocnu

4) MNoKpblITOCEMEHHbIE

5) lonoceMeHHble

6) ManopoTHMKM

1 2 3 4 5
2 3 1 6 5 4

* BoccraHoBuTe noanucu (NocsenoBaTesibHOCTU) K PUCYHKY, HA KOTOPOM U30-
6pa)xeHa cucTteMa OpraHoB AibIXaHuUs
7. Coenaiite NoAnUCK K pUCyHKY. 3anuiunTe B Tabnmuy umdpbl/6yKBbl, N0A KOTOPLIMIA OHU
yKa3aHbl.

A. Bopa

B. Yrnekucnbii ras
B. Kucnopoa

I". SHeprusa ConHua

20 B conepxaHue
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Buosorus KBAHTOPUMYM
* MoacTaHOBKa 3/1eMEHTOB B NPONYCKN B TEKCTE
8. [lononHute cxemy «brnosiornyeckme Haykm».
Yuehme Monekynsp-
? eHeTuKa ? Has 6uono- ?
0 K/eTke
rns
Buonorns | /3MeH4U- I)_I/gyt:)meHme YyeHue o npo-
? a3BUTUSA socmb )I(MFI)BO,EIl'HbIX ? NCXo eHl/?M
'I?KaHeVI u Hac/eo- N COPTOB )KVI3H)|leﬂ
CmBeHHOCMb PTOB,
pacTeHnn

B conepxxaHue
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SVIHBXAOT0D

TEMATUYECKOE NJIAHUPOBAHUE

1. TemaTnuyeckoe nsiaHMpoBaHme matepuana B 5 knacce «<bUOJIOrNA—HAYKA O XKNMBOM MUPE»

Yactb 1. buonorms — Hayka O >XMBOM MUpe
YacTb 2. MHOroobpasue XmBbiX OpraHM3MoB
YacTb 3. XXn3Hb OpraHM3MOB Ha MaHeTe 3eMns
YacTtb 4. Yenosek Ha nnaHeTe 3eMns

Tema Copep)xaHue LleneBas onm OcCHOBHble BUAbl AEeATESIbHOCTH Wcnonb3oBaHue
S £ YyCTaHOBKA z ] obyuarownxca Ha ypoke/ ob6opyaoBaHue
= ypoka S 7 BHEYPOYHOM 3aHATUMN
1. Bnonorus — Hayka o xuBoMm mupe (8 u)
1 | MeToab! nsyde- Wcnonb3oBaHue ysenu- Ob6BACHATL Ha- 1 | YMeHue paboTaTb ¢ nabopatopHbeiM | Mukpockon
HUS XKMBbIX Opra- | YMTeNbHbIX Npubopos 3HaYeHue yBesnu- obopyaoBaHueM, yBenMUUTENbHbIMM CBETOBOM,
HU3MOB: Habno- | MPU M3y4eHUn O6BLEKTOB | YMTENbHbIX MpU- npubopamu. M3yyatb yCTPOWCTBO MU- | UM pPOBOM.
AEHMNE, N3Mepe- | XMBOW Npupogsl. YBenu- | 60pos. Kpockona v cobntogatb npasuna pa-
Hue, unTenbHble Npubopbl: Ny- | Pasnnuyatb pyu- 60Tbl C MMKPOCKOMOM.
SKCMEePUMEHT. Mbl Py4Has, WTaTUBHaS, HYIO M LWITaTUB- CpaBHvBaTb YBEIMYEHWE NIYMbl U MU-
MuKpockon. P. Tyk, A. HYIO Nynbl, 3HaTb Kpockona.
JlaboparopHas | JleBeHryk. Yacty MUKpO- | BEIMYMHY MONY- MonyyaTb HaBblkK paboTbl C MUKPO-
pa6ora N° 1 ckona. MukponpenapaT. | YaeMoro C ux no- CKOMOM MpW U3YyYeHUU rOTOBLIX MM-
«M3yyeHune MpaBuna paboTbl C M- MOLLbIO yBennye- KponpenapaTos.
YCTPOIACTBa yBE- | KPOCKOMOM HUS. Cobniopatb npaeuna paboTbl B kabu-
NIMYUTENBHBIX HeTe, obpalueHuns ¢ nabopaTopHbIM
npubopos» obopynosaHuem
2 | KnetouHoe cTpo- | CtpoeHue kneTku. Tka- | BoigBnaTb yactu 1 | YMeHwue paboTaTb ¢ nabopaTopHbIM Mukpockon
€HWe opraHus- HU KNETKN Ha PUCYH- obopyaoBaHueM, yBenMUUTENbHbIMM undposom, Mu-
MOB. MHOr006- KneToyHoe cTpoeHue Xu- | kax yyebHuka, npubopamu. Habnogatb YacTu M op- | Kponpenaparbl.

pa3ne KNeTok.
MeToAbl U3yye-
HUS XMBbIX Opra-
HW3MOB: Habnto

BbIX OpraHn3MoB. Knet

XapaKTepu3oBaTb
NX 3HaYEHMe.
CpaBHWBaTb XWu-
BOTHYIO U pacTu

raHoMAabl KNETKW Ha roTOBbLIX MUKPO-
npenapaTax noa ManbiM 1 60/1bLINMM
YBEMYEHNEM MUKPOCKOMA W OMUCHI-
BaTb MX.

o)
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[IEHNE, n3Mepe-
HWe, 3Kcnepu-
MEHT

JlabopatopHas
pa6ora N° 2
«3HAKOMCTBO C
KneTkamu pacre-
HUA»

Ka. YacTtun KneTku n mx
Ha3HayeHue. oHsTHe 0
TKaHW. TKaHW XWUBOTHbIX
W pacTeHni. Ux dyHKumMm

TENbHYIO KNETKY,
HaxoAWTb YepTbl
MX CXOACTBA U
pasnuuums.
PaznunyaTb TKaHW
XXMBOTHbIX W pac-
TEHUN Ha PUCYH-
Kax yuyebHuka,
XapaKTepu3oBaTb
MX CTPOEHME,
06BACHATL UX

dyHKUMM

Pa3nunuaTb OTAENbHbIE KNETKW, BXOAS-
wne

B COCTaB TKaHMW.

0606wwatb M PUKCMpoBaTb pesysnbTa-
Tbl HAbNIOAEHWUI, AeNaTb BbIBOADI.
Cobniopatb npasuna paboTbl B Kabu-
HeTe 6uonorum, obpalleHus ¢ nabo-
paTopHbIM 060pyAOBaHNEM

OcobeHHoCcTH
XMMMWYECKOro Co-
CTaBa XMBbIX Op-
raHU3MOB: Heop-
raHM4YecKne n op-
raHudeckme
BELLECTBA, UX

XMMHUYECKUWA COCTaB
KJ1IETKM

XUMmn4yeckue BeLlecTea
KNeTku. HeopraHuyeckue
BELLECTBa KNEeTKN, UX
3HAYEHWE AN KNETKU U
opraHu3Ma. OpraHuve-

Pa3nuyaTb Heop-
raHM4eckue n op-
raHu4yeckue se-
LLecTBa KNeTku,
MUHEepanbHble
CONKN, 06BACHATD
WX 3HayeHne ans

Habntoaatb AEMOHCTPALMIO OMbITOB
yuuTeneM, aHanusnpoBaTtb MX pesysib-
TaTbl, AenaTb BbIBOAbLI. AHANNU3MpPO-
BaTb NPEACTABNEHHYIO Ha PUCYHKAX
yyebHuKa MHbopMaLmio 0 pesynbTa-
Tax onbiTa, paboTas B nape. YMeHve
paboTtaTb ¢ nabopatopHbiM 060pyA0-

pO/ib B OPraHu3- | CKue BeLLecTBa KIETKH, opraHu3ma BaHWEM
Me WX 3HAYeHMe ANS XWU3HU
OpraHu3Ma u KneTku
2. MHoroo6pa3sue xuBbix opraHusmoB (11 y)
3 | baktepuun. MHo- | BakTepuu: CTpoeHue U | XapakTepusoBaTb OnucbiBaTb pa3HoobpasHble popMbl | PaccmaTpuBaHue
roobpasve 6ak- | IMU3HeAEATENbHOCTb | 0COBeHHOCTU baKkTepuanbHbIX KNETOK Ha pUCYHKE 6akTepui Ha ro-

Tepuii

bakTepuv — npumnuTUB-
Hbleé OHOK/ETOYHbIE Op-
raHusmbl. CTpoeHue bak-
Tepuid. Pa3MHOXeHMe
bakTepun feneHnem
KNeTkn Haasoe. bakTe-
pUM Kak camasl ApeBHAS
rpynna opraHu3MoB.

CTpoeHus bakTe-
puyn.

y4yebHuka.

Pasnnuatb NOHATUS: «aBTOTPOMbI»,
«reTepoTpodbl», «NPOKApUOTHI»,
«3YKapUOTbI».

XapakTepu30BaTb NPOLECChl XnU3He-
AeSTeNnbHOCTM H6akTepun Kak mnpoka-
pvOT.

TOBbIX MUKpOMpe-
naparax c uc-
NOMb30BaHNEM
uMcpoBOro Mu-
KpOCKona.

suiowroung
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SVIHBXAOT0D

[MpodomxeHue

Tema Conepu(aHue Ll,eneBaﬂ o m OCHOBHbIe BUAbl AEeATEe/IbHOCTU Ucnonb3oBaHue
S £ yCTaHOBKa 2 o obyuvarownxcs Ha ypoke/ ob6opyaoBaHue
= ypoka S F BHEYPOYHOM 3aHATUMU
lNpoueccobl Xn3Henes- CpaBHvBaTb M OLEHMBaTb Posb 6ak- JNEKTPOHHbIE Ta-
TenbHOCTM b6akTepuid. Mo- Tepuit-aBTOTPOOB U BakTepun-rete- | 6nMUbI U NNaka-
HATKe 06 aBTOTpOhax u poTpodOB B Npupoze. Thl.
rerepoTpodax, npokapu- YMeHue paboTatb ¢ nabopaTopHbIM
oTax 1 ayKkapuoTax obopyaoBaHueM, YBENUYNTENbHLIMU
npubopamu.
4 | PacteHusa. MHo- | PacTeHus XapakTepu3oBaTb Pa3nunyaTtb Yactu UBeTkoBOro pacte- | O6HapyxeHune

roobpasue pac-
TEHWI. 3HauyeHune
pacTeHuit B npu-
POAE W XXN3HM
yesioBeka

MpeacTaBnexne o ¢no-
pe. OTanunTensHOE CBOM-
CTBO pacTeHuid. Xnopo-
dunn. 3HayeHne doTo-
cuHTe3a. CpaBHeEHWE
KNETOK pacTeHuii 1 6ak-
Tepuit. [leneHne LapcTea
pacTeHWI Ha rpynnbl: BO-
Ao0pocnu, uBeTKoBble (Mo-
KPbITOCEMEHHbIE), FON10-
CEMEHHbIE, MXU, NNAYHbI,
XBOLLM, MANOPOTHUKW.
CtpoeHue pacTteHuid. Ko-
peHb 1 nober. Cnoesuiue
Bogopocnien. OCHOBHbIE
pa3fiMumns NoKpbIToce-
MEHHbIX M FO/IOCEMEHHBIX
pacTeHui. Ponb LBETKO-
BbIX PaCTEHWUIN B XM3HM
yenoBeka

[MaBHble MNpuU3Ha-
KW pacTeHUN.

HUSI HA pUCYHKe yyebHMKa, BbiABM-
raTb NPeanosoXeHns 06 ux QyHKuu-
AX.

CpaBHvBaTb LIBETKOBbIE M FONOCEMEH-
Hble pacTeHWs, XapaKTepu3oBaTb WX
CXOACTBO W pa3finuus.
XapakTepu3oBaTb MXM, ManoOpOTHWKK,
XBOLLM, NNayHbl KaK CNOpoOBble pac-
TEHWSI, ONPEeAensTb TEPMUH «Cropa».
BbiSBNSTb Ha pUCYHKE y4yebHMKa pas-
NNYMSE MeXAY pacTEHUSMU pasHbIX
CUCTEMATMYECKUX FPyn.
ConocTaBnsTb CBOWCTBA PacTUTENb-
HOW 1 BaKTepuanbHOM KNETOK, AenaTb
BbIBOAbI.

XapakTepu3oBaTb 3Ha4YeHue pacTe-
HWIA pa3HbIX CUCTEMATMYECKUX Tpynn
B XXM3HM YenoBekaYMeHue pabotaTb C
nabopatopHbiM 060pyaOBaHMEM,
yBENUYMTENbHBIMKU Npubopamu.

XN0poniacTos B
KneTkax pacre-
HWI C UCMOJb30-
BaHWeM Unpo-
BOr0 MMKPOCKO-
na.
JNEeKTPOHHbIE Ta-
6nmubl 1 nnaka-
Thl.
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SVHBXAIT0D

S¢

XueoTtHble. CTpo-
€HNEe XWBOTHBIX.
MHoroobpasue
XMBOTHBIX, UX
posib B Npupoae
U XW3HW YenoBse-
Ka

XuBOTHbIE
MpeacTasneHue o ayHe.
Oco6EHHOCTH XXMBOTHbIX.
OJHOKNETOYHbIE U MHO-
FOKNETOYHbIE OpraHU3MbI.
Ponb XXMBOTHbIX B NPUPO-
JI€ VI XXN3HW YenoBeka.
3aBMCMMOCTb OT OKpYXa-
toLLen cpeabl

Pacno3HaBaTb
OQHOK/1IETOYHbIX
N MHOTOK/1ETOY-
HbIX XXMBOTHbIX
Ha pPUCYHKax
yyebHuKa.

XapakTepu30BaTb NPOCTENLLKX NO
PUCYHKaM y4yebHuKa, onucbiBaTb KX
pasfnnyme, HasblBaTb YacTu KX Tena.
CpaBHMBaTb CTPOEHME Tena aMédbl ¢
KNETKON 3yKapuoT, AenaTb BbiIBOAbI.
Ha3biBaTb MHOrOK/IETOYHBIX XMUBOT-
HbIX, N3006paXXEHHbIX Ha PUCYHKE
yuyebHuka.

Pa3znnyatb 6€Cno3BOHOYHBIX U MO-
3BOHOYHbBIX XXMBOTHBIX.

O6BbACHATb PONb XMBOTHBIX B XWU3HW
yenoBeKa 1 B Npupoae.
XapaKkTepu3oBaTb (aKTOpbl HEXMBOM
Np1pOoabl, OKa3biBalowMe BAUSHME Ha
XU3HEAEATENbHOCTb XMUBOTHBIXYME-
Hue paboTtaTtb ¢ nabopaTtopHbIM 060-
PYyAOBaHWEM, YBENUYUTENbHBIMU MpPU-
6opamu.

[0TOBUTbL MUKPO-
npenapat KynbTy-
pbl ameb.
O6Hapy»xeHune
OAHOK/ETOYHbIX
XXUBOTHbIX (Mpo-
CTENWMX) B BO-
AHOW cpefe C uc-
MOSIb30BaHNEM
UMdpoBOro Mu-
Kpockona.
NEeKTPOHHbIE Ta-
6nmubl 1 nnaka-
Thl.

«HabnogeHue 3a
NepeaBMXEHNEM
YKUBOTHbIX>»

JlaboparopHas pabo-
TaN° 3

«HabntoaeHwue 3a nepe-
ABWKEHNEM XKMBOTHbIX»

[0TOBUTbL MUKPO-
npenapart KynbTy-
Pbl UHY30pUA.
N3yyaThb XuBble
OpraHu3Mmbl noa
MWKPOCKOMOM
npu mManom yBse-
NIMYEHnN.

Habntoaatb 3a ABWMXKEHMEM XMBOT-
HbIX, OTMeYaTb CKOPOCTb W Hanpasne-
HWe [BWKEHWS, CpaBHMBATb Nepeasw-
XEHWE ABYX-TPEX 0cobel.
®opMynMpoBaTh BbIBOA O 3HAYEHUM
ABVKEHUS AN KUBOTHbIX.
dukcupoBaTb pesynbTaThl Habnoge-
HWUI B TETPAaM.

Cobntogatb npasuna paboTbl B Kabu-
HeTe, obpalleHuns ¢ nabopaTopHbIM
obopyaoBaHueM.

YMeHue paboTaTb ¢ nabopaTopHbIM
obopyaoBaHueM, yBennuUTENbHBIMU
npubopamu.

[0TOBUTbL MUKPO-
npenapar KynbTy-
Pbl UHY30pUH.
N3yyathb XuBble
OpraHu3mbl Nog,
MMUKPOCKOMOM
npyn Manom yBse-
NIMYEHUN.
Habnopatb 3a
OBWXEHWNEM XN-
BOTHbIX, OTMe-
yaTb CKOPOCTb U
HanpasfieHue
LBWXEHUs, Cpas-
HMBaTb Jnek-
TPOHHblE Tabnm-
Libl U MakaTbl.

suiowroung
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SVIHBXAOT0D

MpodosxeHue

Tema Con.epx(aHue Ll.eneBau o OCHOBHbIe BUAbl AEeATEe/IbHOCTU Ucnonb3oBaHue
g = YCTaHOBKaA z § obyuarownxcs Ha ypoke/ obopynoBaHue
= ypoka ST BHEYPOUYHOM 3aHATUMN
7 | MHoroobpa3sune | MHoroo6pasue M 3Ha- | XapaktepusoBaTb | 1 | lMoapa3genatb WAsSNOYHble rpubbl Ha | FOTOBUTL MUKPO-
rpubos, ux pofib | YeHue rpubos CTpOeHue Lns- nnacTuHyaTble U TpybuaTble. npenapar KynbTy-
B nNpupoze u CTpoeHue WNsanoYHbIX MOYHbIX rpnbOoB. OnucbIBaTb CTPOEHWE MECHEBbIX Pbl APOXOKEN.
XXWU3HW Yenoseka. | rpubos. MnecHesble rpu- rpnmboB Mo PUCYHKY yyebHMKa. N3yuaTb nnecHe-
6bl, MX MCMONb30BaHUE B O6BbACHATD TEPMUHBI «AHTUOMOTUK Bble rpunbel noa
3ApaBoOXpaHeHun (aHTu- N «NEHNLNITTIUH. MMUKPOCKOMNOM
OMOTUK NEHULMNNNH). Pacno3HaBaTb CbejobHbIE M SA0BM- | MPU ManoM yBe-
OAHOKNETOYHbIE rprbbI Tble rpubbl Ha Tabnuuax M pUCyHKax | IMYEHWUM Ha FrOTO-
— OPOXOKK. UX ncnonb- yyebHuKa. BbIX M\MUKPO-
30BaHue B XxneboneyveHum YyacTBOBaTb B COBMECTHOM 06CYX- | Mpenaparax.
“ nueBoBapeHuun. Cbeob- AEeHWM npaBun cbopa M UCNONb30Ba- | INEKTPOHHbIE Ta-
Hble 1 940BUTbIE rpubbl. HWS rpnboB. 6nmubl 1 nnaka-
Mpasuna cbopa u yno- O6bACHATL 3HaYeHue rpubos ans ye- | Thl.
Tpebnenns rpubos B nu- NnoBeKa 1 Ans npupoabl
wy. MapasuTuyeckune
rpubbl. Ponb rpnbos B
NPUPOAE M XM3HW Yeno-
BeKa
3. XXnu3Hb opraHn3MoB Ha niaHete 3emns (7 4)
8 | BauaHue 3kono- | Akonornyeckue gak- Pasnunyatb noHS- | 1 | U3yuuTb aedcTBME pa3nnuHbIX dak- Lndposas na-

rmyeckux akTo-
pOB Ha OpraHus-
Mbl

TOpbI cpeabl
Ycnosus, BvaOLWMeE Ha

XW3Hb OPraHN3mMoB

B Npupoae, — 3KONoru-
yeckune hakTopbl cpeabl.
(daKTopbl HEXMBOW Npy-
poabl, GaKTopbl XNBOM

NPUPOAbl M @HTPOMOreH-
Hble. [puMepbl 3koNorun-
4yeckux akTopos

THS: «3KoNormye-
CKU akTop»,
«(aKTop Hexwu-
BOM NpPUPOAbI»,
«haKTop XMBOIA
NPUPOAbI», «aH-
TPOMOreHHbIM
(hakTop». Xapak-
TepW30BaTh Aen-
CTBME Pa3/IMYHbIX

TOpOB cpeabl (CBET, BNAXHOCTb, TEM-
nepaTypa) Ha OpraHu3mbl, NPUBOAUTD

npuMepbl COBCTBEHHBIX HABNIOAEHWIA.

ApryMeHTMpOoBaTh AESTENbHOCTb Ye-
foBeKa B NPMpoAe Kak aHTPOMoreH-
HbIN hakTop

BbinonHeHve nabopaTopHoi paboThl.

6opaTopus no
akonoruu (par-
YUK OCBELYEeH-
HOCTH, BNAXXHO-
CTU M Temnepa-

Typbi)
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LZ

(haKTopoB cpeapbl
Ha OpPraHu3Mmbl,
Np1BOAUTL MpPK-
Mepbl COBCTBEH-
HbIX Habnwoae-
HUWN.

2. TemaTnyeckoe nnaHMpoBaHue MaTepuana B 6 kiacce «<BUOJIOTNA — HAYKA O PACTEHUAX>»

YacTb 1. Hayka 0 pacteHunsx

YacTb 2. OpraHbl pacTeHui

Yactb 3. OCHOBHbIE MPOLIECCHI XMU3HEAEATENBHOCTU PacTEHUM
YacTb 4. MHOroobpasune n passuTue pacTuTeNbHOro MmMpa
YacTb 5. MpupoaHble coobuiecTsa

Tema ConepmaHue Ll,eneBasl g m OCHOBHbIe BUAbI AeATEeJIbHOCTU Ucnonb3oBaHue
S £ yCTaHOBKa ypoka = § obyuarownxcsa Ha ypoke/ obopynoBaHue
= CE; BHEYPOUHOM 3aHATUM
1. Hayka o pacreHusix — 6otaHuka (4 4)
1 KneTo4yHoe KnetouHoe crtpoeHune | CTpoeHue pactu- 1 MpuBOAUTL NpUMepbl OAHOKeTov- | MuKpockon
CTPOEHMWE Opra- | pacTeHMM. TEIbHON KNETKM: HbIX ¥ MHOTOKNETOYHbIX pacTeHui. | undppoBoH, MU-
Hu3MoB. Knet- CBOMCTBA pacTUTeNb- | K/IETOYHAs CTEH- PaznuuyaTb M HasbliBaTb OpraHouibl | Kpornpenapatbl

HOM KJ1IeTKM

KneTka Kak oCHOBHas
CTPYKTYpHasi eauHuua
pacTeHus.

KW pacTeHUI.
MNonosoe pas-
MHOXEHMeE.
PocT v pa3su-
TWE OpraHus-
MOB

Ka, 94p0, uMTo-
nnasma, BaKyo-
W, NNacTuabl.
XusHepeaTenb-
HOCTb KNETKMW.
[leneHune Knetku.
KneTka Kak »Xwu-
Bas cMCTeMa.
OcobeHHoCTH
PacTUTENbHOIA
KNEeTKU

KNETOK pacTEHUM.
XapaKTepu3oBaTb OCHOBHbIE NPO-
LLeCChl XXWU3HEeAesTeNbHOCTU KNeT-
K.

0606LwaTtb 3HaHWS U AenaTb BbIBO-
Abl 0 B3aMMOCBS3K paboTbl BCex
yacTeun KNeTKu.

BbiSIBNSTb OTNIMYNUTENbHBIE MPU3HA-
KW pacTUTENbHOW KNEeTKM

YMeHue pabotath ¢ nabopatop-
HbIM 0BopyAOBaHMEM, yBenuyu-
TenbHbIMK Npubopamu.
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SVIHBXAOT0D

[podosixkeHue
Tema Copep)xaHue LleneBas onm OcHOBHble BMAbl AEeATENIbHOCTH Ucnonb3oBaHue
S £ yCTaHOBKa ypoKa 2 ] obyuarownxcs Ha ypoke/ ob6opynoBaHue
= R BHEYPOYHOM 3aHATHM
KneTtku, TKaHu TkaHu pacTeHuH MoHaTMe o Tkaun | 1 | Onpenensitb NOHATUE «TKaHb». Mukpockon
2 1 OpraHbl pac- MoHsATHE O TKaHW pacTe- | pacTeHuid. Buabl XapakTtepu30BaTb 0CO6eHHOCTH uncpoBom, Mu-
TeHun. OTAnumM- | HWIA. Buabl TkaHen: oc- TKaHeW: OCHOB- CTPOEHMS U (PYHKUMM TKaHei pac- KponpenapaTbl
TeNbHble Npu- HOBHas, NMOKPOBHas, Has!, NOKPOBHas, TEHUN.
3HaKW XXMBbIX NpoBOASALLAs, MEXAHK- nposoasLas, YcTaHaBnMBaTb B3aWMOCBS3b
OpraHu3moB yeckas. lMpuumHbl NOsSB- | MexaHW4eckas. CTPOEHMs 1 YHKLMIA TKaHEN.
NEHNS TKaHeMN. MpUYnHBI NOsIB- OB6bACHATb 3HAYEHME TKAHEN B
0606weHne u cucre- | NeHNs TKaHeM. XKM3HW pacTeHus..
MaTu3auus 3HaHuM PacTeHue kak 0O606bLwatb 1 cucTeMaTnsnpoBaThb
no MaTtepuManaM TeMbl | LIENOCTHbIN XW- 3HaHMS NO TeMe, AenaTb BbIBOAbI.
«Hayka o pacreHusx BOW OpraHusm, OTBeyaTb Ha UTOroBblE BOMPOCHI
— 60oTaHuka» COCTOSILUMN 13 TEMBbI, BbINOMHATbL 3afaHuNS
KNETOK U TKaHeW.
2. OpraHbl pacteHum (8 u)
3 Cems, ero CeMs KakK opraH pas- CTpoeHue ceme- 1 | O6bACHATL ponb CEMSH B NpUpO- Pabota «Ctpoe-

CTpoeHue U
3HauyeHue

MHOXEHUS pacTEHUN.
3HayeHne CeMsH B Npu-
pOAE M XM3HU YenoBeka
JlabopaTtopHas pa-
6ota N° 1

«CTpoeHue cemMeHu da-
conun»

HW: KOXYypa, 3a-
poabliw, 3HAO-
cnepm, cemsgo-
nn. CTpoeHune
3apoAbllla pac-
TeHus. [Byaonb-
Hble U 04HOAO/b-
Hble pacTeHus.
MpopacTtaHune
cemgaH. popo-
CTOK, 0COBEeHHO-
CTW ero cTpoe-
HUS..

Ae. Xapaktepu3oBaTb (QYHKLWK
YyacTen ceMeHum.

OnucbiBaTb CTPOEHUE 3apoablila
pacTeHus.

YcTaHaBnMBaTb CXOACTBO NpO-
pOCTKa C 3apOfblLLIEM CEMEHM.
OnwucbIBaTb CTaaMW NpopacTaHus
CeMSH. BbISIBNSATb OTAMYMTENbHbIE
MPU3HaKN CEMSH ABYAOSIbHbIX U
OAHOAOSNbHBIX PAaCTEHWA.
Wcnonb3oBaTh MHGOPMALMOHHbBIE
pecypcbl Ans NOArOTOBKW CO06-
LLEHNS O POSIN CEMSH B XXM3HM Ye-
noseka.

HWe ceMeHun @a-
conun»
Uundposas na-
6opaTopus no
akonorum (par-
UMK OCBelLleH-
HOCTH, BNTAXKHO-
CTH U TeMnepa-
Typbl)
JNEeKTPOHHbIE Ta-
6numupl M nnaka-
Thbl.
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6¢

MpoBoanTb HabnoaeHus, huKcu-
poBaTb WX pe3y/bTaTbl BO BPEMS
BbINOMHEHNS NlabopaTopHoii pabo-
Thl.

Cobniogatb npaeuna paboThbl B Ka-
buHeTe, obpalleHusi ¢ nabopatop-
HbIM 0b60pyaOBaHWeM YMeHue pa-
6oTaTb C nabopaTopHbIM 060pYA0-
BaHWEM, YBEIMYUTENbHBIMY
npubopamu.

Ycnosusa npo-
pacTtaHus
ceMsiH

3HadeHune BoAbl U BO3-
AyXa Ansg npopactaHus
CeMsH. 3anacHble nNuTa-
TeNbHble BellecTea ce-
MeHW. TeMmnepaTypHble
yCNoBUS NpopacTaHns
cemsH. Ponb ceeTa.
Cpoku nocesa ceMsiH

N3yunTb ponb
3anacHbIX nuTa-
TeNbHbIX BE-
LLeCTB CEMEHMW.
TemnepaTypHble
yCrnoBus npopac-
TaHUS CEMSH.
Ponb ceeTa.

XapaKTepn30BaTb po/b BOAbI U
BO3AyXa B MPOpacTaHWUM CEMSIH.
O6bACHATL 3HaYEHME 3anacHbIX
NUTaTENbHbIX BEWECTB B Npopac-
TaHUW CEMSIH.

O6bACHATbL 3aBUCUMOCTb Npopac-
TaHWS CEMSIH OT TeMNepaTypPHbIX
YCNOBWUNA.

MporHo3upoBaTb CPOKM NOCEBA
CEMSIH OTAENbHbIX KyNbTYp.
YMeHue paboTatb ¢ nabopatop-
HbIM 06OpyLOBaHWEM, YyBenuyun-
TeNbHbIMW Npubopamu.

Paborta «Ycno-
BMSl npopacTa-
HUA CEMSAH>»
3Ha4yeHune Boabl U
BO3AyXa ANns npo-
pacTaHusl CeMSIH.
Uundposas na-
6opaTopus no
akonorum (par-
YUK OCBeLYeH-
HOCTH, BIAXKHO-
CTU U TeMnepa-
Typbl)
NEeKTPOHHbIE Ta-
6nuubl M NNaKaTbl.

KopeHb, ero
CTpoeHue u
3HauyeHue

TUNbl KOPHEBBIX CUCTEM
pacTeHun. CtpoeHue
KOPHS1 — 30Hbl KOp-
HS: KOHYC HapacTa-
HUS, BCaCbiBaHMS,
npoBeaeHus, aene-
HMSA, pocTa. PocT Kop-
HA, reoTponusM. Bugo-
M3MEHEHMSI KOPHEW.

N3yunTb BHeEL-
HEe N BHYTPEH-
Hee CTpoeHune
KOpPHSA

Pa3nunuaTb 1 onpeaensTb TUMb
KOPHEBbIX CUCTEM Ha PUCYHKaX,
repbapHbIX 3K3eMnnspax, HaTy-
panbHbIX 06beKTax.

Ha3blBaTb YacTn KOpHS.
YcTaHaBnMBaTh B3aMMOCBSA3b
CTPOEHMS U PYHKLMIA YacTen Kop-
HS1.

Mukpockon
uncppoBou, Mu-
Kponpenaparbl.
JNEKTPOHHbIE Ta-
6nunubl 1 nNnaka-
Thl.
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[MpodomxeHue
Tema Copnep)xxaHue LleneBas om OcHOBHble BMAbl AEATESIbHOCTH Wcnonb3oBaHue
S £ YCTAHOBKA YpOKa 2 9 obyuarowmnxcsa Ha ypoke/ ob6opyaoBaHue
= S F BHEYPOUYHOM 3aHATUN
3HaueHune KopHel B O6bACHATL 0COBEHHOCTH pocTa
npupozae. KopHsl. MpoBoanTb HabnoaeHns
3a U3MEHEHWSIMM B BEPXYLLEYHOM
YacTu KOPHSA B Nepuog pocTa.
JlaboparopHas XapakTepu30BaTb 3HAYeHWe BUAO-
pabora N° 2 M3MEHEHHbIX KOPHEN Ans pacTe-
«CTpoeHwue KopHS npo- HUR.
pOCTKa» MpoBoanTb HabnogeHus n uKcu-
poBaTb MX pe3ynbTaTbl BO BPeMs
BbINOMHEHUS NabopaTopHoi pabo-
Thl.
Cobniopatb npaeuna paboTbl B Ka-
buHeTe, obpalleHuns ¢ nabopaTtop-
HbIM 060pyAOBaHMEM
YMeHue paboTatb ¢ nabopatop-
HbIM 00OpyZLOBaHWEM, YyBenuyun-
TeNbHbIMU Npubopamu.

6 | Jlucr, ero Jlnct, ero ctpoeHne u | V3yyutb BHewW- 1 | Onpegenatb yacTu iMcTa Ha rep- Mukpockon
CTpOeHHe M 3HayeHue Hee 1 BHyTpeH- HapHbIX 3K3EMMNAPax, PUCYHKaX. uncppoBoM, Mu-
3Ha4yeHue BHelwHee CTpoeHue - | Hee CTpoeHue Pasnnuatb NpoCTbie U CIOXHbIE Kponpenaparbl.

cTa. BHyTpeHHee nucra. nucTbs. XapakTepu3oBaTb BHY- BHyTpeHHee
CTpoeHue nucra. Tunbl TpeHHee CTpOeHMe JINCTa, ero CTpoeHue nu-
XXWUKOBAHWS NIUCTLEB. YacTu. cra.

CTpoeHue n yHKLMK YcTaHaBMBaTb B3aMMOCBS3b DNEeKTPOHHbIE Ta-
YCTbUU. 3HayeHue nncTa CTPOEHMs U YHKLMIA NNCTa. 6nmubl 1 nnaka-
ANs pacteHus: doTo- XapakTepu3oBaTb BUAOU3MEHEHUS Thl.

CWHTE3, uUcnapexue, ra- NIACTBEB PacTEHNN

3006MeH. Jluctonag, YMeHue paboTaTb € nabopatop-

€ro posib B XW3HWU pac- HbIM 0BopyAOBaHMEM, yBenMyu-

TeHus. BugonsmeHeHns TesbHbIMK Npubopamu.

NTUCTbEB
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Crebenb, ero
CTPOEHMe U
3HaueHue

Crebenb, ero crpoe-
HMe U 3HauYeHne

JlabopatopHas pa-
6ota N° 4 «BHellHee
CTPOEHVE KOPHEBMLIA,
Kny6Hs1, NyKOBULbI»

N3yunTb BHeLL-
Hee CTpoeHune
crebns. Tunbl
ctebnen. BHy-
TPeHHee CTpoe-
Hue cTebns.
®yHKUMK CTe-
6ns. Buoonsme-
HeHus cTebns y
Ha[I3€MHbIX U
NMOA3EMHbIX MO-
6eros.

OnucblBaTb BHELWHee CTPOeHMe
cTebns, NpuBOAUTL MPUMEPBLI pas-
JINYHbIX TUNOB CTEONEN.

Ha3blBaTb BHYTPEHHME YacTu CTe-
6na pacTeHnn n ux yHKUMK.
Onpenenstb BUAOU3MEHEHUS Hag-
3eMHbIX U NoA3eMHbIX Noberos Ha
pucyHKkax, doTorpadusix, HaTy-
panbHbIX 06bEKTaX.

N3yyaTb M ONMCbIBaTb CTPOEHWE
noA3eMHbIX Noberos, oTMeYaTb UX
pasnuuus.

®uKkcMpoBaTb pe3ynbTaThl Ucce-
posaHuin. Cobnitogatb mpaBuna pa-
60Tbl B kKabuHeTe, obpalleHms ¢
nabopaTopHbIM 060pyLOBaHKEM

Mukpockon
uncgpoBou, Mu-
Kponpenaparbl.
«Crebenb ogHo-
AOJIbHBIX U ABY-
[ONbHbIX pac-
TEHUN»
INEKTPOHHbIE Ta-
6nmubl U Nnaka-
Thl.

3. OCHOBHbIE NPOLIECChbl XXU3HEAeATENbHOCTH pacTeHui (6 u)

8

MuHepanbHoe
nMTaHue pac-
TE€HW# U 3Ha-
YyeHue BoAabl

MuHepanbHoe nuTa-
HMe pacTeHUW M 3Ha-
YyeHue BoAbl

Boga kak Heobxoammoe
yCnoBue MUHepanbHOro
(NOYBEHHOrO) NUTAHWS.
3BneyeHne pacteHuem
U3 NOYBbI PACTBOPEH-
HbIX B BOAE MUHepasb-
HbIX conen. OyHKUMS
KOPHEBbIX BOSIOCKOB.
NepemMelLeHne BoAbI 1
MWUHepanbHbIX BELLECTB
MO PacTeHUI0. 3HaYeHne
MWUHepanbHOro (NoYBeH-
HOro) nUTaHus. Tunbl
yA06pEHNI N UX ponb B

YcTaHaBnmBaTb
B3aMMOCB$I3b NO-
YBEHHOrO NuTa-
HUS| pacTeHUIA U
YCNOBWI BHELL-
HeW cpefbl.

O6BACHSTb POJIb KOPHEBbLIX BO/O-
CKOB B MeXaHM3Me NOYBEHHOIO
MUTaHWSI.

O60CHOBbIBATb POJlb MOYBEHHOIO
MATAHNS B XU3HK PaCTEHMI.
CpaBHMBaTb M pa3nnMyaTh COCTaB U
3HayeHMe OpraHUYeCKUX U MUHe-
panbHbIX YA0bpeHuii ans pacTe-
HUMN.

Mcnonb3oBaTb MHAOPMALMOHHbIE
pecypchbl Ans NOArOTOBKM Npe3eH-
Tauum NpoekTa o npucnocobnex-
HOCTM K BOZE pacTeHMIA pa3HbiX
3KOMIOrMYECKMX rpyn

Uundposas na-
6opaTopus no
akonorum (par-
YMK BNIAXKHOCTH,
OCBELEHHOCTH)
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lMpodosxeHue

Tema Copnep)xxaHue LleneBas om OcHOBHble BMAbl AEATESIbHOCTH Wcnonb3oBaHue
S £ yCTaHOBKa ypoOKa 2 9 obyuarowuxca Ha ypoke/ ob6opyaoBaHue
= S F BHEYPOUYHOM 3aHATUMU
XWU3HW pacTeHuns. JKo-
NorM4yeckune rpynnol
PacTEHWM MO OTHOLLE-
HWIO K BOAe
9 Bo3ayuwHoe Bo3aywHoe nutaHue Xapaktepu3o- 1 | lNpuBoanTb NpuMepbl opraHn3mMos | Lindposas na-
nuTaHue pac- pacTeHmin — BaTb YCNOBUS, — aBTOTPOdOB U reTepoTpocdoB, 6opaTtopus no
TEHUHA — ¢doTocuHTEe3 HeobxoauMble HaxXOAWTb Pas3fiMuns B UX NMUTaHWU. | 3Kkonoruu (Aat-
¢doTocnHTE3 Ycnosus 0bpa3oBaHus A5 BO3YLIHOro O60cHOBbLIBaTb KOCMUYECKYHO YUK Yr/1IeKucno-
OpraHM4eckux BeLlecTs MUTaHNS pacTe- pOnb 3€NEHbIX pacTeHui. cnonb- | ro rasa u Kuc-
B pacTeHuu. 3enéHble HUMN. 30BaTb MH(OPMALIMOHHbIE pecyp- nopopaa)
pacTeHusl — aBTOTPO- Ob6bACHATL posb Cbl A4NS1 NOAFOTOBKM COOBLLEHNS O
¢bl. FeTepoTpodbl Kak 3eN1éHbIX NNCTLEB ponu OTOCMHTE3a Ha Halleil nna-
notpebuTenn roToBbIX B (DOTOCHMHTESE. HeTe
OpraHNYyeckunx BeLlecTs. BbinoNHATL HabnogeHus M usMe-
3HayeHune HOoTOCKMHTE3A peHunst
B npupoae
11 | ObixaHue u AbixaHne n obMeH XapakTtepuso- 1 BocnuTaHue 6epexxHoro oTHoLue- LUudpposas na-
obmMmeH Be- BELEeCTB Yy pacTeHuM BaTb CYLIHOCTb HMS K CBOEMY 3[10POBbI0, NMPUBK- 6opaTtopus no
LecTB y pac- Ponb abixaHWs B XWU3HU npowecca Abixa- TWEe UHTEpeca K U3yYeHuIo npea- akonorum (par-
TEHUIn pacTeHuit. CpaBHUTENb- HWS Y PaCTEHWIA. MeTa. BbinonHATh OnbIT, Habnto- YUK Yr/1IeKMcno-

Hasi XapaKTepucTuKa
MpOLLeCcCcoB AbIXaHus U1
doTocnHTe3a. ObMeH
BELLEeCTB B OpraHu3me
KaK BaXHEWLWMN npu-
3HaK >X13HW. B3aumoc-
BS13b MPOLLECCOB AblXa-
HUS U HOTOCMHTE3A

YcTaHaBnvMBaTb
B3aMMOCBS3b
MpoLeccoB Abl-
XaHus u goTo-
CUHTE3a, NpPOBO-
AWUTb UX CpaBHe-
Hue.
Onpependtb no-
HATWE «0bMeH

AaTb PE3YNbTaThl U 1ENATh BbIBOAbI
Mo pe3ynbTaTaM UCCNenoBaHMs

ro rasa u Kuc-
nopopaa)
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BelwecTB». Xa-
paKTepu30BaTb
obMeH BellecTs
KaK BaXXHbIA Npu-
3HaK XXM3HU

4. MHoroo6pasue 1 passutTue pacturenbHoro mupa (10 4)

12 | Bopgopocnm, Obwwas xapakTepucTu- N3yuntb CTpoe- Bblaensatb 1 onucbiBaTh CyLue- Mukpockon
MX MHOroo6- ka. CTpoeHue, pa3MHo- HWE U pa3MHO- CTBEHHbIE NPU3HaKN BOAOPOCEN. uncppoBoM, Mu-
pasue B npm- XEHWE BOAOPOC/EN. XXeHve Boaopoc- XapakTepu3oBaTb rMaBHbIE YepThl, Kponpenaparbl.
poae PasHoobpasune Boao- new nexatlune B OCHOBE CUCTEMATUKU (OaHoKneTou-

pocneit. Otaensl: 3ené- BOZOPOC/IEN. Has BOAOpPOC/b
Hble, KpacHble, bypble Pacno3HaeaTb BOAOPOC/M Ha pu- — XJ1aMMaoOMO-
BOAOPOC/N. 3HayeHne CyHKaX, repbapHbIx MaTepuanax. Hapa)
BOZIOPOC/EN B Npupoze. CpaBHuBaTb BOAOPOC/N C Ha3eM-
Vicnonb3oBaHve BOAO- HbIMX PACTEHUSMU U HAXOAUTb 06-
pOCNEN YENOBEKOM LLME NPU3HAKM.

Ob6BSACHATL NPOLIECCH! pa3MHOXe-

HUS Y OQHOKNIETOYHbIX U MHOrO-

KNETOYHbIX BOLOPOCNEV.

Ncnonb3oBaTb MHGOPMALMOHHbIE

pecypcbl A8 NOArOTOBKM CO06-

LLIEHNSI O 3HAYEHNM BOAOPOC/IEN B

NMPUPOAE W XWU3HW YesioBeka

13 | OTtaen Moxo- MoxoBuaHble, Xxapak- N3yunTb CTpOe- CpaBHWBaTb NpeacTaBUTENEN pas- Mukpockon
BUAHble. 06- TepHble YepTbl CTpoe- HWe U pa3MHo- NIMYHBIX FPYNN pacTeHWit oTaena, undgposom, Mu-
waa xapakre- | Hug. Knaccol: MMe4yéHoy- | >XeHue MXOB [ienatb BbIBOAbI. Kponpenaparbl.
pUCTUKa U HUKWN U JTuctoctebens- HasbiBaTb CywlectBeHHble npusHa- | (CdarHym —
3Ha4yeHue Hble, UX OT/INYUTESbHbIE KW MXOB. K/1IeTO4YHOoe

yepTbl. PasMHOXeHNe Pacno3HaBaTb NpeacTaBUTENE CTpoeHue)

(becnonoe 1 nonosoe)
“ pas3BMTME MOXOBUA-
HbIX. MOXOBUAHbIE Kak
CMOpOBbIE PACTEHMS.

MOXOBMZHbIX Ha PUCYHKaX, rep-
6apHbIX MaTepuanax, XXuBbIX 06b-
eKTax.
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[MpodomxeHue
Tema Copnep)xxaHue LleneBas onm OcHOBHble BMAbl AEATESIbHOCTH Wcnonb3oBaHune
S £ yCTaHOBKa ypoKa 2 ] obyuarownxcs Ha ypoke/ ob6opynoBaHue
= S £ BHEYPOUYHOM 3aHATUN
3HayeHne MXO0B B Nnpu- Bolaensatb npusHaku nNpuHagnex-
pofe M XW3HW Yenose- HOCTX MOXOBMZIHbIX K BbICLIMM
Ka. CMOPOBLIM PaCTEHUSM.
XapakTepu3oBaTb NpoLecchl pas-
JlabopaTtopHas pa- MHOXEHWS U Pa3BUTUS MOXOBUA-
6ora N° 6 HbIX, X OCOBEHHOCTM.
«M3yyeHne BHeLHEro YcTaHaBnMBaTb B3aMMOCBSI3b
CTPOEHNS MOXOBUAHbBIX CTPOEHWSI MXOB 1 X BO3AENCTBMUS
pacTeHunn» Ha cpealy 0buTaHus.
CpaBHvBaTb BHELLUHee CTpoeHue
3eNEHOoro mMxa (KyKywWwKuHa nbHa) v
6enoro mxa (cdarHyma), oTmevaTb
MX CXOACTBO U pa3finymsi.
®ukcnpoBaTb pesynbTaThl UCCne-
[OBaHWI.
Cobniopatb npaeuna paboTbl B Ka-
buHeTe, obpalueHuns ¢ nabopaTtop-
HbIM 060pyA0BaHMEM
14 | Orpen lNono- ObLwas xapaktepuctnka | W3yuutb 0bLyto 1 | BbisBnsATb 0bwume yepThl CTpoeHus | Pabota c rep-
CeMeHHbIe. ronocemMeHHblx. Pacce- XapaKTepUCTUKY 1 Pa3BUTUSI CEMEHHBIX PACTEHUMN. 6apHbIM MaTe-
O6uwasn xa- NEeHNne ronoceMeHHbIX rOSI0CEMEHHbIX OcBauBaTb NpuéMbl paboTbl C pvanom
paKTepUCTMKA | MO NOBEPXHOCTU 3EMN. | pacTEHUN onpeaenuTeneM pacTeHun.
M 3HayeHue Obpa3oBaHue ceMmsH CpaBHuBaTb CTPOEHKE Cropbl 1

Kak CBMAETENbCTBO 60-
nee BbICOKOr0 YPOBHS]
Pa3BUTUS FONOCEMEH-
HbIX MO CPaBHEHMIO CO
cnopoBbiMK. OcobeHHo-
CTW CTPOEHUS 1 pPa3Bu-
TWS NpeacTaBUTENEN

CEMEHW. XapaKTepu3oBaTb Mpo-
LiecCbl Pa3sMHOXEHWS U Pa3BUTUS
FO/IOCEMEHHBIX.

MporHo31poBaTh NOCNEACTBUS He-
paLMOHanbHOW AesTENbHOCTU Ye-
NIOBEKA AJ1S1 XKN3HW FON0CEMEH-
HbIX.

)

(&

A
m
>
I
-
O
T
AN
\C
<

BUuiorong



SVHBXAIT0D

S€

Knacca XBouHble. [ono-
CEMEHHbIE Ha TeppwTo-
pun Poccun. Ux 3Hauve-
HWEe B NPUPOAE U XKNU3HM
yenoseka

Ncnonb3oBaTb MHGOPMALMOHHbIE
pecypcobl Ans NOAroTOBKM Mpe3eH-
TaUuM NPOEKTa O 3HAYEHWUN XBOM-
HbIX necoB Poccuun

15 | CemeicTBa ObLwas xapakTepucTu- N3yunTtb 06LLyto BblpensTb OCHOBHbIE MPU3HAKK Pabora c rep-
Knacca [isy- ka. CemencTtBa: Po30U- | XapaKTepWUCTUKY knacca [1ByfosbHble. 6apHbIM MaTe-
AOJIbHbIE BETHble, MOTbINbKOBbIE, CEMEWCTB Knacca OnucbIBaTb OTANYUTENbHBIE NPU- puanom

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

HoBble, CNoXHOUBET- Pacno3HaBaTb NpeAcTaBUTENEN

Hble. OTAnYuTENbHbIE CEMEWCTB Ha pUCYyHKax, repbap-

MPWU3HaKM CEMENCTB. HbIX MaTepuanax, HaTypasibHblX

3HayeHne B Npupoae u obbekTax.

XU3HW yenoseka. Cenb- MpuMeHATb Nprémbl paboThbl C

CKOXO035IMCTBEHHbIE ONpEeNeNUTENEM PacTEHW.

KYNbTYpbl Ncnonb3oBaTb MHPOPMALMOHHBIE
pecypcbl 4/19 NOArOTOBKWU Npe3eH-
TaluW NpoeKTa O PO/ pacTEHUM
Knacca [1ByZo/ibHble B Npupoae v
XXU3HW YernoBeka

16 | CemencrTBa ObLas xapakTepucTu- N3yunTtb 06LLyto Bbipensatb npusHaku knacca Og- Pabora c rep-
Knacca OgHo- | ka. CemeicTBa: Jlunei- XapaKTepUCTUKY HOAOJIbHbIE. 6apHbIM MaTe-
AOJNbHbIE Hble, JlykoBble, 3naKu. CeMeNCTB Knacca Onpenensatb NpU3HaKK feneHuns pvuanom

OTnuymTenbHble npu- OaHoaosbHblE. Knaccos [lsyaonbHble n OfHo-

3HaKW. 3HayeHune B npu-
poAe, XMU3HU YenoBeka.
WcknounTtenbHas ponb
3N1aKOBbIX PaCTEHUM

AONbHbIE HAa CEMENCTBA.
OnMCbIBaTb XapaKTEPHbIE YEPTh
ceMencTB knacca OfHOAOMbHbIE.
MpUMeHsTL NPUEMBI PaboTbl

C OnpeaenuTeneM pacTeHuii.
MpuBOANTL NPUMEpPbI OXPaHSEMbIX
BUAOB.

Mcnonb3oBaTb MHPOPMALIMOHHbIE
pecypchbl Anst NOArOTOBKYM NPE3eH-
TalMM NpoeKTa 0 NPaKTUYECKOM
MCMOMb30BaHUN PaCTEHUIN ceEMEN-
ctBa OAHOAO/bHBIE, O 3HAYEHUM
3M1aKOB NS XWBbIX OPraHU3MOB
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3. TemaTnyeckoe njiaHUpoBaHue MaTepuana B 7 Knacce
«BNOJ10IMMA. PASHOOBPA3SME OPITAHU3MOB: XXMBOTHbIE»

YacTb 1. Obwme ceefeHnst 0 MUpE XXMBOTHBbIX

Yactb 2. CTpoeHue Tena XXMBOTHbIX

Yactb 3. MoauapcTso Mpoctenwmne, nnm OAHOKNETOYHbIE
YacTb 4 Noauapcteo MHOroKNeToYHbIe

Yactb 5 Tunbl Mnockue yepsu, Kpyrnble yepsu, Konbyatble yepsu
Yactb 6 Tun Monntocku

Yactb 7. Tun YneHuctoHorune

YacTb 8. Tun Xopaosble. becuepenHble. Hagknacc Poibbl
YacTb 9. Knacc 3eMHoBOAHbIE, M AMpnbun

Yactb 10. Knacc NpecMmbikatowmecs, nnv Pentunmm
Yactb 11. Knacc Mtuupbl

YacTb 12. Knacc MnekonuTtatowue, nnm 3sepu

Yactb 13. Pa3BuTHE XMBOTHOMO MMpa Ha 3emne

OCHOBHble BUAbI AeATENIbHOCTU

o m
. )
- = Tema Copep)xaHue Uenesas 5 8 obyuarowmnxcs Ha ypoke/ Wcnonb3osanue
e yCTaHOBKa ypoKa R obopyaoBaHue
X BHEYPOYHOM 3aHATUMU
2. CTpoeHue Tena XUBOTHbIX (2 4)
1 Knetka Knetka BbisiBUTbL CxoA- 1 CpaBHuMBaTb K/IETKM XMBOTHbIX | Mukpockon uund-
Hayka uutonorus. CTBO W pasnunyve N pacTEHUN. pOBOM, MMKPO-
CTpOeHWe XWBOTHOM B CTPOEHUU XW- Ha3blBaTb KNETOYHbIE CTPYKTY- | MpenapaTtbl
KNETKW: pa3Mepbl 1 BOTHOW W pacTu- Pbl XXUBOTHOW KNETKM.
(HOpMbI, KNETOYHbIE TENbHON KNETOK [enatb BbIBOAbLI O NPUYMHAX

CTPYKTYpbl, UX ponb
B XXM3HEAeATeNbHOCTY
knetku. CxoacTeo u
pa3nnumns CTPOEHUS XM-
BOTHOW W PacTUTENbHOM
KJ1IETOK

pa3nnuMs U CXOACTBA XMBOT-
HOW W pPacTUTENbHON KNETOK.
YcTaHaBnMBaTb B3aMMOCBSA3b
CTPOEHMS XUBOTHON KNETKM C
TUMOM NMUTaHUSA

)

()
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YmeHue pabotaTtb ¢ nabopa-
TOpPHbIM 060pyAOBaHMEM, yBe-
NMUMTENbHBIMW NpUBOpaMu

TkaHu, opraHbl
M CUCTEMbI Op-
raHoBs

TkaHu, opraHbl U cu-
CTeMbl OpraHoB
TKaHu: anuTenuanbHole,
COeAMHUTESbHbIE, Mbl-
LWEYHblE, HEpPBHbIE, UX
XapaKTepHble Npu3Ha-
Ku. OpraHbl 1 cucTeMbl
opraHoB, 0CO6eHHOCTH
CTPOEHUS N DYHKLIWNA.
Tunbl CUMMETPUN XKK-
BOTHOr0, UX CBA3b C 06-
Pa3oM XW3HU

N3yunTb TKaHK:
3MUTENNASTbHBIE,
coefHNTE b-
Hble, Mbllley-
Hble, HEPBHbIE,
NX XapaKTepHbIe
NPU3HaKn

Ha3biBaTb TWMbl TKAHEN XKWBOT-
HblX. YCTaHaBNMBaTb B3auMMOC-
BSA3b CTPOEHUS TKAHEN C UX
dyHKUMAMN
XapakTepu30BaTb OpraHbl 1
CUCTEMbI OPraHoB XXMBOTHbIX.
MpuBOANUTL NPUMEpLI B3aw-
MOCBSI3U CUCTEM OpraHoB B
opraHu3me.

BbickasbiBaTb NpeanonoXxeHus
0 NOCNeACTBMAX HapyLUeHMs
B3aMMOCBSI3M OpraHoB U CU-
CTEM OpPraHoB ANl OpraHu13ma.
OnucbiBaTb B3anMOCBsI3b 06-
pasa XW3HWU XWUBOTHOMO M TUMa
CUMMETPUK TENa

Mukpockon uudg-
poOBO#, MMKpO-
npenaparbl

3. Nopuapcreo Mpocrenwmne, nnn OgHOKNETOUHbIE (4 Y)

3

O6wasn xapak-
TepucTuKa
noauapcrea
MpocTenwume.
Tun Capkopo-
Bbl€ U XKIyTH-
KOHOCL|bl.
Knacc Capko-
AoBble

Cpena 0buTaHusi, BHeLL-
Hee cTpoeHue. Ctpoe-
HWUE U XU3HEeEeaTe Nb-
HOCTb CapKOZAOBbLIX Ha
npuMepe aMébbI-npo-
Tes. Pa3Hoobpasue
CapKOAOBbIX

[aTb 0bLyto xa-
paKTEpPUCTUKY
MpocTenumnm,
Ha npumepe Tu-
na Capkopoxry-
TUKOBblEe

BbISBNSTb XapaKTepHble Mpu-
3Haku noauapcrtea Mpocten-
wwue, unn OBHOKNETOYHbIE, TH-
na CapkofoBble W XIYTUKO-
HOCLIbI.

Pacno3HaBaTb npeacraBuTe-
new knacca CapkoaoBble Ha
MUKpOMpenapaTax, pUCyHKax,
doTorpadusix.
YcTaHaBnMBaTh B3aMMOCBA3b
CTPOEHMS U (DYHKLMIA OpraHus-
Ma Ha npumepe amébbl-npo-
Tes.

Mukpockon uund-
poOBO#, MMKpO-
npenapatbl (ame-
6a)

suiowroung
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[MpodomxeHue
e OcHOBHble BMAbl AEATENIbHOCTH
o E LleneBas @0 Ucnonb3oBaHue
ZT Tema Copepr«aHue 5 8 obyuarowmnxcsa Ha ypoke/ 6
YCTaHOBKA ypoKa R ob6opynoBaHue
X BHEYPOYHOM 3aHATUMU
0O60CHOBbIBaTb POsb NPOCTEN-
LLIMX B 3KOCMCTEMAX
YmeHue pabotaTtb ¢ nabopa-
TOPHbIM 060pYyAOBaHWEM, YBe-
NMYnTENbHBIMK NpUbopamu
4 | Tun Capkopgo- Cpena obuTaHug, ctpo- | Ha npumepe aB- | 1 XapakTepu3oBaTtb cpeay obu- Mukpockon uyudg-
Bbl€ W XKIyTH- €HVe W NepeaBuxeHne [NEHbl 3eNeHON TaHMS XKy TUKOHOCLIEB. pOBO, MUKpPO-
KOHOCLLbI. Ha NpuMepe 3Br/eHbI rnokasaTb B3au- YcTaHaBnvBaTb B3aMMOCBSA3b npenaparbl. (3B-
Knacc XryTtu- 3eNEHOM. XapaKTep nu- | MOCBSI3b CTpOe- XapaKTepa NWUTaHus W YCNOBUMW | FNeHa 3enéHas)
KOHOCL|bl TaHWs, ero 3aBUCUMOCTb | HUSA M XapakTe- cpeabl.
OT ycnoBui cpeabl. bl pa nuTaHus ot ObocHoBbIBaTb BbIBOA O NPO-
XaHue, BblAeneHune un YCNOBUIA OKpY- MEXYTOYHOM TMONOXEHUN 3B-
pa3MHoXeHue. CoyeTa- | atollen cpeabl. FNEeHbl 3€NEHOMN.
HWEe NPWU3HAKOB XMBOT- MpnBOAMTL [OKa3aTenbCTBa
HOro M pacTeHus y 3B- 6onee cNoXHoW opraHu3aumu
rNeHbl 3eNéHON. PasHo- KONOHMaNbHbIX OPM XryTu-
obpasue KOBbIX.
XI'YyTUKOHOCLIEB PackpbiBaTb posb XryTUKO-
HOCLIEB B 3KOCUCTEMAX
5 Tun UHdy3o- Cpefa obuTaHus, CTpo- | YCTaHOBWTb Xa- 1 BbigBNATL XapakTepHble npu- Mukpockon uud-
pun €HVe W nepeasunxeHne paKTepHble npu- 3Haku TMna UHdy3sopun. pOBOii, MUKpPO-

Ha npuMepe WHY30-
pun-Tydenbku. CBs3b
YCNOXHEHMS CTPOEHUS
UHY30pUI C nNpouec-
CaMW UX XW3HeaesTeNb-
HOCTW. Pa3Hoobpa3une
NHY30pU.

3Haku Tnna Uk-
dy3opun 1 no
KasaTb YepThl
YCNIOXXHEHUS B
KJIETOYHOM
CTPOEHUM.

MpuBOAWTL NPUMEpbI U XapakK-
Tepu30BaTb YEPTbI YCIOXKHE-
HUS OpraHm3aumn MHdy30pun
MO CPaBHEHMIO C CapKOXIyTy-
KoHocuamu. HabntoaaTb npo-
CTENLWNX NOL MUKPOCKOMOM.
®ukcMpoBaTh pesynbTaTbl Ha-
6110aEHUI.

npenaparbl
(vHdy30pus)

o)
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JlaboparopHas pa-
6ora N° 1

«CTpoeHune v nepeasu-
XeHue MHdy30pun-Ty-
penbku»

0O606wWwaTh MX, AenaTb BbIBO-
abl. CobniopaTb npaBwna no-
BeAeHus B kabuHeTe, obpalue-
HUS1 C nabopaTopHbIM 0bopy-
[AOBaHWEM

4. NMoauapcTeo MHoro

KNeTouHble (2 Y)

6 Tun O6Lwwan
XapaKTepucTun-
Ka MHOrokne-
TOYHbIX XK~
BOTHbIX. TUn
KuweyHono-
JIOCTHbIE.
CtpoeHue u
u3Hepen-
TeNIbHOCTb

Obwwme yepTbl CTpOE-
Hus. 'uapa — oAMHOu-
HbIK nonun. Cpeaa obu-
TaHWs, BHELLHEE U BHY-
TPEeHHee CTPOEHMeE.
OcobeHHOCTU Xn3Heae-
STENbHOCTM, YPOBEHb
OpraHu3aumu B CpaBHe-
HUW C NPOCTENLLNMU

N3yuntb cTpoe-
HUE W Xu3Heae-
ATENbHOCTb KK-
LLIEYHOMOJTOCT-
HbIX Ha NpuMepe
rmapsl, Bbige-
NATb OCHOBHbIE
4yepThbl YCI0XHe-
HWUS OpraHusa-
LMK No CpaBHe-
HUWIO C NpOCTEN-
LWMMMN.

OnucbIBaTb OCHOBHbIE MPU3HA-
Kn noguapctsa MHOroKnIeTou-
Hble.

Ha3blBaTb npeacTaBuTENen Tu-
Ma KMLWEYHONONOCTHbIX.
Boigensatb obwme yepTbl CTPO-
eHus.

Ob6BACHATL Ha NpUMepe Hanu-
une Ny4yeBon CUMMETPUN Y K-
LLIEYHOMOTOCTHbIX.
XapaKkTepu30BaTh NpPU3HAKK
6onee cNoXHoW opraHu3aumm
B CPaBHEHWUM C NPOCTENLIMMU

Mukpockon uundg-
pOBOM, MMKpPO-
npenapatbl (BHy-
TpeHHee cTpoe-
HUe ruapbl)

5. Tunbl NMnockue yepsu, Kpyrnbie yepsu, Konb

yarble yepBu (5 u)

7 Tun Konbua-
Tble YepBMu.
O6wan xapak-
TepUCTUKa.
Knacc MHoro-
LLleTUHKOBbIE
yepBu

MecTa 0butaHusi, CTpo-
eH1e U XusHegesTenb-
HOCTb CUCTEM BHYTpEH-
HMX OpraHoB. YpOBHHM
OpraHu3auum opraHos
4yBCTB CBOOOAHOXMBY-
LMX KONMbYATBIX YepBEN
W MapasnTUYeCKnX Kpy-
[MbIX YepBen
JlabopaTtopHas pa-
6ota N° 2

«BHeLlHee cTpoeHue
LOXAEBOro Yepss, ero

N3yuntb oco-
6eHHoCTH yC-
NOXXHEHUS B
CTPOEHWUW KONb-
yaTbIX YepBeil
Kak bosnee BbICO-
KOOpraH130BaH-
HOM rpynnbl NO
CPaBHEHUIO C
MIOCKUMU U Kpy-
FMbIMA YepBAMM.

Ha3biBaTb YepTbl Honee BbiCo-
KOWM OpraHu13aLmm Konb4aTbiX
yepBey Mo CPaBHEHMIO C Kpy-
rNbIMWN.

Pacno3HaeaTb npeacrasuTe-
neit Knacca Ha puUcyHkax, do-
Torpadusix.
Xapaktepu3oBaTb YepThbl YC-
NOXHEHUS! CTPOEHUSI CUCTEM
BHYTPEHHMX OpPraHoB.
®opmynunposaTb BbiBOA 06
YPOBHE CTPOEHUS OpraHoB
4yBCTB

Lindposoit Mu-
Kpockon, nabopa-
TopHOe 06opyao-
BaHue. dnek-
TPOHHbIE
Tabnuubl

suiowroung
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[IpodosikeHue

e OCHOBHble BUAbI AeATENIbHOCTH
o E LleneBas @ o Wcnonb3oBaHue
ZT Tema CopeprxkaHue 5§ obyuarowmnxcsa Ha ypoke/ 6
YCTaHOBKa ypoKa R ob6opynoBaHue
x BHEYPOUYHOM 3aHATUMN
nepeaBvXeHune, pas-
APaXXNMOCTb>.
JlaboparopHas pa-
6ora N° 3
(no ycMompeHuto y4u-
meiA)
«BHyTpeHHee cTpoeHune
[IOXXAEBOr0 YepBs».
6. Tun Monntocku (4 4)
8 Knacc [sy- Cpepa obuTaHus, BHew- | M3yunTb 0Co- 1 Pasnuyatb W onpenensTtb ABy- Lncdposoit Mu-
CTBOpYaTble Hee CTpoeHue Ha npu- 6eHHOCTH CTpoe- CTBOPYATbIX MOJTKOCKOB Ha Kpockon, nabopa-
MOJITHOCKH mepe 6e33ybku. CTpoe- | Hus knacca [By- pucyHkax, doTorpadusix, Ha- TopHOe 06opyao-

HUEe U PYHKLMM CUCTEM
BHYTPEHHWUX OpraHoB.
OcobeHHOCTU pa3MHo-
XEHWS U pa3BUTUS.
Ponb B npupoae v 3Ha-
YeHue N5 Yenoseka

JlabopaTtopHas pa-
6ota N° 4

«BHellHee cTpoeHue
PaKOBWH NPECHOBOA-
HbIX 1 MOPCKUX MOSI/IIO-
CKOB»

CTBOpYaTble
MOJTIOCKM

TypanbHbIX 06BbEKTAX.
Ob6BbACHATL B3aMMOCBSA3b 06-
pa3a XW3HW 1 0COBEHHOCTEN
CTPOEHMS ABYCTBOPYATHIX
MOJ1FOCKOB.
Xapaktepu3oBaTb 4epTbl npu-
CnocobneHHOCTN MOJJTIOCKOB
K cpege obutaHusl.
®opmMynupoBaTb BbIBOA O pPO-
NN ABYCTBOPYATLIX MOJIIIOCKOB
B BOZHbIX 3KOCUCTEMAX, B
XW3HUW YenoBeka.
YcTaHaBnvBeaTb CXOACTBO U
pasfiMuns B CTPOEHWUN paKo-
BUH MOJINIIOCKOB.

CobntogaTb npasuna paboTsbl B
kabuHeTe, obpalueHuns ¢ na-
6opaTopHbIM 060pyAOBaHMEM

BaHue. BnaxHbie
npenaparbl, KO-
NeKunMu pakoBuH
MOJIJIHOCKOB.
DNeKTpoHHbIE Ta-
6nuubl

)
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7. Tun YnenucroHorue (7 4)

9 Knacc Haceko- | O6was xapaktepuctu- BbiiBUTL OCHOB- BbigBNATbL XapakTepHble npu- Fep6apHbii MaTe-
Mble Ka, 0COBEHHOCTW BHELL- | Hble XapaKTep- 3HAKM HACEKOMbIX, ONUCLIBATL | pyUan — CTpoeHue
Hero CTpoeHusl. Pa3Ho- | Hble NpU3HaKK WX Npw BbINONHEHMM Nabopa- HaceKoMoro
obpasue poToBbIX Opra- | HaCeKOMbIX TOPHOM paboTbl.
HOB. CTpoeHue u YcTaHaBn“BaTb B3aMMOCBSA3b
(YHKUMM CUCTEM BHY- BHYTPEHHEro CTPOeHWs v npo-
TPEeHHWUX OpraHoBs. Pas- LLECCOB XXM3HEAEeATeNIbHOCTH
MHOXeHMe. HaCeKOMblIX.
JlaboparopHas pa- Habniogatb, dukcmpoBaTb pe-
6ora N° 5 3ynbTaTbl HAbNOAEHUI, AenaTb
«BHelLHee cTpoeHune BbIBOAbI.
HaceKkoMoro» Cobntopatb npaeuna pabothbl B
kabuHeTe, obpalleHuns ¢ na-
6opaTopHbiM 060pyaOBaHNEM
10 | Tvunbl pa3Bu- Pa3suTHE C HENOJTHBIM N3yunTb TUNbI XapakTepu3oBaTb Tunbl pa3su- | FepbapHbii MaTe-
TUS Haceko- npespallieHuem. [pynnbl | pa3BuUTUS Hace- TUSt HACEKOMBIX. puan — Tunbl
MbIX HaceKkoMbIX. Pa3Butne ¢ | KOMbIX O6BbACHATL MPUHUMMLI KNaccu- | pa3BUTUSA HACeKo-

NOJIHbIM NpeBpaLLeHun-
eM. [pynnbl HACEKOMBIX.
Ponb Kaxxgon cTaamm
pa3BUTUA HAaCEKOMbIX

(h1KaLMM HAaCEKOMbIX.
YcTaHaBNMBaTb CMCTEMATUYe-
CKYI0 NMPUHAANEXHOCTb Hace-
KOMBbIX.

BbISIBNATb pa3nnuus B passu-
TN HACEKOMBIX C MOJHbLIM K
HEMOJIHLIM NpeBpaLLEHNEM

MbIX

8. Tun Xoppaosble. becuepenHble. Hagknacc Pbibbl (6 4)

11

Hapknacc Pbi-
6b1. Obuan xa-
paKTepUuCTHKa,
BHeLWlHee
CTpoeHue

OcobeHHOCTH BHeLLHe-
ro CTPOEHWSl, CBSA3aH-
Hble C 0bUTaHWeM B BO-
ne.

CTpoeHnwue v yHKLMK
KOHeYHocTen. OpraHbi

N3yunTb oco-
HEeHHOCTM BHELL-
HEro CTPOeHMs,
CBSI3@HHbIE C
obuTaHnem B BO-
e

XapakTtepu3oBaTb 0C0b6eHHO-
CTW BHELLHEro CTPOeHus pbib B
CBSI31 CO CPEAOi 0BUTaHWSI.
OcBanBaTb Npnémbl paboTbl €
OnpeaenuTenem XUBOTHbIX.
BbisiBNSTL YepTbl NpUcnocob-

BnaxHble npenapa-
Tbl «PbIObI»

suiowroung
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[lpodonxeHue

Q @ | OcHOBHble BUAbI AEATENbHOCTH
z < Tema CopeprxkaHue Uenesasn = S obyuarowmnxcsa Ha ypoke/ Wcnonb3osanne
S yCTaHOBKa ypoKa R ob6opynoBaHue
x BHEYPOUYHOM 3aHATUM
BoKOBOW NIMHMK, Opra- NEHHOCTU BHYTPEHHEro CTpoe-
Hbl C/lyXa, paBHOBECHS. HMs pblb K 06UTaHMIO B BOAE.
JlaboparopHas pa- HabntogaTb 1 onucelBaTb
6ota N° 6 BHELLHee CTPOeHMe 1 0CobeH-
«BHelwHee cTpoeHune n HOCTW NepeaBMKEHNS pbib B
0CO6EHHOCTU Nepeasu- Xofe BbINonHeHns nabopartop-
XXEHUS PbIObI» HOW paboTbl.
Cobniopatb npasuna nosege-
HUS1 B KabunHeTe, obpalleHus ¢
nabopatopHbiM 060pya0BaHK-
em
12 | BHyTpeHHee OnopHo-aBuratensbHas N3yunTb BHY- 1 YcTaHaBnMBaTh B3aMMOCBA3b BnaxHble npenapa-

CcTpoeHue pbib

cuctema. Ckenet He-
MapHbIX W MapHbIX Nnas-
HMKOB. CKeneT ronosbl,
ckenet xabp. OcobeH-
HOCTW CTPOEHUS U
(YHKUMIA CUCTEM BHY-
TPEHHWUX OpraHoB. Yep-
Tbl 6051ee BbICOKOro
YPOBHSI OpraHu3aumu
pbl6 NO CpaBHEHWIO C
NAHLETHUKOM.
JlabopatopHas pa-
6otra N° 7

(no ycMompeHuto y4u-
meJis)

«BHYTpeHHee cTpoeHue
pblObI»

TPeHHee CTpoe-
HWe pbI6bl

CTPOEHMS! OTAENbHBIX YacTeil
ckeneta pbib 1 UX QYHKUMNA.
BbIsSiBNSATb XapakTepHble YepTbl
CTPOEHMSI CUCTEM BHYTPEHHUX
OpraHos.

CpaBHMBaTb 0CO6EHHOCTH
CTPOEHMS U (DYHKLMIA BHYTPEH-
HUX OpraHoB pbld 1 NaHUETHW-
Ka.

XapakTepun3oBaTb YepThl yC-
NOXHEHWS OpraHM3aumn polo

Tbl «PbIObI»
Mopenb — Ckenet
pbI6bI

Q?
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9. Knacc 3emHoBOAHbIe, nnn AMpn6Uun (4 4)

13 | CrpoeHue n
AeATeNbHOCTb
BHYTPEHHUX
OpraHoB 3eM-
HOBOAHbIX

XapakTepHble YepThl
CTPOEHMNS CUCTEM BHY-
TPEHHUX OpraHoOB 3eM-
HOBOZHbIX MO CpaBHe-
HUWIO C KOCTHbIMK pbiba-
MuK. CX0ACTBO CTPOEHUS
BHYTPEHHWUX OpraHoB
3eMHOBOZHbIX U pblb

N3yuntb yepThbl
CTPOEHUS CK-
CTEM BHYTpeH-
HWUX OpraHoB
3€MHOBOAHbIX
MO CPABHEHUIO C
KOCTHbIMW pblba-
7

YcTaHaBNMBaTb B3aMMOCBS3b
CTPOEHUS OpraHoB U CUCTEM
OpraHoB C UX (PYHKUMSIMU 1
cpenon obutaHus.
CpaBHuBaTb, 0606WaTb WH-
(opMaLno O CTPOEHWUMN BHY-
TPEHHMX opraHoB aMunbui un
pbl6, AenaTb BbIBOAbI.
Onpenenstb yepTbl 60nee Bbl-
COKOM OpraH13aLumn 3eMHo-
BOAHbIX MO CPABHEHMIO C Pbl-
6amu

BnaxHble npenapa-
Tbl «3eMHOBOAHbIE»

10. Knacc MNMpecmbikatowmecs, nnu Pentunum (4 )

14 | BHyTpeHHee CxoAcTBO M pasnnuus N3yunTb YepTbl YcTaHaBnMBaTh B3anMOCBA3b BnaxHble npenapa-
CTpoeHue u CTPOEHUSA CUCTEM BHY- CTPOEHus cu- CTPOEHUS BHYTPEHHWX Opra- Tbl «[1pecMmbikato-
uU3Henes- TPEHHWUX OpraHoB, npe- CTEM BHYTpEH- HOB W CMCTEM OpraHoB penTu- Lwmecs»
Te/IbHOCTb CMbIKaIOLLMXCA U 3eM- HWX OpraHos, NN, UX YHKUWIA 1 cpeabl
npecMbiKalo- HOBOAHbIX. YepTbl npu- npecMblKato- obutaHus.
mxca cnocobneHHocTH LMXCA Mo cpaBs- BoisiBnsTb YepThl 60nee BbiCO-

NPeCMbIKaLWKNXCS K
XW3HW Ha cywe. Pa3-
MHOXEHWE W pa3BuUTHe.
3aBUCUMOCTb roI0BOr0
XW3HEHHOro LMKNa ot
TemnepaTypHbIX YCno-
BUM

HEHWUIO C 3EMHO-
BOAHbLIMU

KOW OpraHv3auuu npecMbika-
lOLLMXCS MO CPABHEHMIO C 3eM-
HOBOZHbIMMW.
XapaKTepu30BaTb NpPoOLEeCCh
Pa3MHOXEHWUS U pPa3BUTUS fe-
TEHbILLIEN Y NPECMBIKAIOLLIMXCS.
Wcnonb3oBaTb MHGOPMALIMOH-
Hble pecypcbl AN NOArOTOBKM
npeseHTaLun NpoekTa 0 roao-
BOM XXM3HEHHOM LMKIe penTu-
nun, 3aboTe 0 NOTOMCTBE

suiowroung
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MpodoskeHue
e OcHOBHble BMAbl AEATENIbHOCTH
o E LleneBas @0 Ucnonb3oBaHue
ZT Tema CopeprkaHue 5§ obyuarowmnxcsa Ha ypoke/ 6
yCTaHOBKa ypoKa R obopyaoBaHue
X BHEYPOYHOM 3aHATUMU

11. Knacc Mtuubl (9 4)

15 | Obwasa xapak- B3auMocBsA3b BHelwHero | W3yuutb B3au- 1 Xapaktepu3oBaTb 0COHEHHO- Yyyeno Mruupl, MNe-
TepucTukKa CTPOEHMSA 1 NPUCMOCO- MOCB$i3b BHELL- CTU BHELWHero CTPOeHuUs nTuy, pbs NTULbI, MUKPO-
Knacca. BHew- | 6neHHOCTV NTuL K Mo- Hero CTpoeHus u B CBSI3U C X NpUcnocobneH- npenapatbl «[lepbs
Hee CcTpoeHue NéTy. Tunbl NepbeB U UX | ApUCNOCObneH- HOCTbIO K MONETY. nTUL»
nTuy dyHKUMKM. YepTbl cxoa- HOCTM MTUL K Mo~ Ob6BACHATL CTpOEHNE U PYHK-

CTBa W pa3nnMuma nokpo- | Nerty LUMU MEepPbLEBOro MOKpoBa Tena

BOB NMTML, 1 PENTUIU. nTud.

JlabopaTtopHas pa- YcTaHaBnvBaThb YepThbl CXO4-

6otra N° 8 CTBa W pasfiMunsi MOKPOBOB

«BHeluHee cTpoeHue NTWLU U PENTUNNNA.

nTuubl. CTpoeHue ne- N3yyaTb M onucbiBaTb 0CODEH-

pbeB» HOCTM BHELUHEro CTPOEHUS
NTUL, B XOA4€E BbINOMIHEHUA Na-
6opaTopHoi paboTbl.
Cobniopatb npaeuna paboTsbl B
kabuHeTe, obpalleHuns ¢ na-
6opaTopHbiM 060pyaOBaHNEM

16 | OnopHo-ABM- 3MeHeHnsa cTpoeHus N3yunTb 0Co- 1 YcTaHaBnMBaTh B3aMMOCBA3b Ckenet ronybs
raTtenbHas cu- CKeneTa NTuu B CBA3U C 6eHHOCTK ckene- BHELLHEro CTPOeHNs U CTpoe-
cTeMa nTuy NpUCNocobneHHOCTbIO K | Ta NTULbI, CBS- HUSA CKeneTa B CBA3W C NpuUCno-

nonéty. OcobeHHOCTH
CTPOEHUSI MYCKYNaTypbl
un eé PyHkuun. Mpuun-
Hbl CPaCTaHWs OTAENb-
HbIX KOCTEW CKeneTa
nTmuy,.

3aHHble C Noné-
TOM

CO6NEHHOCTBIO K MON&TY.
XapakTepu3oBaTb CTPOEHME U
(YHKLMN MbILLEYHON CUCTEMBI
nTmy.

N3yyaTb 1 onuceiBaTb CTpoe-
HWe CKeneTa NTuubl B NpoLec-
ce BbINONIHeHMs nabopaTop-
HOW paboTbl.
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SVHBXAIT0D

St

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

Cobntopatb npaeuna paboThbl B
kabuHeTe, obpalleHuns ¢ na-
6opaTopHbIM 060pYyAOBaHMEM

12. Knacc MnekonuTtarowme, unm 3sepu (10 v)

17 | BHyTpeHHee
CTpoeHue mne-
KONUTaKoLWMnX

OcobeHHOCTH CTpoeHus
ONOPHO-ABUraTeNbHOM
CUCTEMbI. YPOBEHb Op-
raHW3aumuy HepBHOM CU-
CTEMbI MO CPABHEHWIO C
APYTMMU NO3BOHOYHbI-
MW. XapaKTepHble Yep-
Tbl CTPOEHMS MULLEBa-
PUTENBHOW CUCTEMbI KO-
MbITHBIX W IPbI3YHOB.
YCNoXXHEHUE CTPOEHUS
M YHKUWIA BHYTPEHHMX
OpraHos.
JlabopaTtopHas pa-
6ota N° 10

«CTpoeHue ckeneta
MJIEKOMUTAIOLLMX>

N3yuntb ckenet
U BHYTpEHHee
CTpOeHune Mmne-
KONUTAIOLLMX

OnuncbIBaTb XapakTepHble 0Co-
H6EeHHOCTU CTPOeHUs U PYHK-
LM OMOpHO-ABUraTeNbHON Cu-
CTEMbI, CNONb3Yys NpUMeEpsI
XXMBOTHbIX pasHbIX cpes 0bu-
TaHuS.

MpoBoauTb HabnaeHns un
(hUKCMpOBATb WX pe3ynbTaThbl B
Xofe BbINoNHeHns nabopartop-
HOW paboTbl.
XapakTepu3oBaTb 0COH6EeHHO-
CTN CTPOEHUSI CUCTEM BHY-
TPEHHUX OpraHoB MJieKonuTa-
IOLLMX MO CPAaBHEHUIO C penTu-
MM,

ApryMeHTMpOoBaThb BbIBOAbI O
NPOrpeccMBHOM pa3BUTUM
MJIEKOMUTAIOLLMX.
Cobniopatb npaeuna paboTsbl B
kabuHeTe, obpalleHuns c na-
6opaTopHbiM 060pyAOBaHNEM

BnaxHble npenapa-
Tbl «Kponuk», Cke-
NeT MiekonuTao-
wero

4, TemaTMyeckoe njaHuposaHue Matepuana B 8 knacce «bUOJIOTUA. YEJIOBEK»

BeegeHue (2 u.)

YacTb 1. O61wmin 0630p oOpraHM3Ma YenoBeka
Yactb 2. OnopHo-aBuraTesibHas cucrema
YacTb3. KpoBb kpoBoobpalleHune

YacTb 4. bixaHne
Yactb 5. lNvueBapeHne

suiowroung
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YacTtb 6. O6bMeH BellecTs

YacTb 7. Boigenernue

YacTb 8. Koxa
YacTb 9. DHAOKPMHHAA cucTeMa

Yactb 10. HepBHasi cuctema

Yactb 11. OpraHbl 4yBCTB. AHanM3aTopbl
YacTb 12. MNoBeaeHue n ncuxuka

Yactb 13. UHAMBMAYyanbHOe pa3BuUTUE OpraHu3Ma

Tema Copep)xaHue LleneBas onm OCHOBHble BUAbI AeATe/IbHOCTU Wcnonb3oBaHune
S £ yCTaHOBKa ypoKa 2 § obyuarownxcs Ha ypoke/ obopynoBaHue
= ST BHEYPOYHOM 3aHATUMN
1. Opraumsm yenoBeka. 06wmit 0630p (5 yacos)
1 KneTka: cTpoe- CTpoeHue opraHusma N3yuntb CTpoe- 1 Ha3blBaTb OCHOBHbIE YacTu Mukpockon umdg-
HUe, XUMnye- yerioBeka: KeTku, TKa- HWe, XuMnye- knetku. OnucbiBaTh yHKUMM pOBOi, MUKpPO-
CKMIA COCTaB U HW, OpraHbl, CUCTEMBbI CKMIA COCTaB opraHonzoB. O6bACHSATb MOHSI- npenaparbl, na-
XuU3HepesTenb- opraHoB. MeToAbl U3y- KNETKN TaK Xe THe «epMeHT». 6opaTtopHoe 060-
HOCTb YEHMS XKMBbIX OpraHu3- MpoLecChl Xu3- PasnuyaTb Npouecc pocta u pyAoBaHue
MOB: Habntoaexve, u3- HeaeaTeNbHOCTH npoLecc pasBuTuUS.
MepeHune, 3KCNEPUMEHT. OnuceiBaTb NpoLecc AeneHns
JlaboparopHas pa- KNEeTKM.
6ota N? 1 «Je#- BbiNonHATL 1abopaTopHbIN
cTBue ¢pepMeHTa Ka- onbIT, HabngaTb Npomcxoas-
Ta/la3bl Ha Ne€pPoKcnAa lme ABNEeHMs, GUKCMPOBaThL pe-
BojopoA 3ynbTaTthl HabnoaeHns, fAenathb
BbIBOAbI.
Cobniopate npasuna paboTbl B
kabuHeTe, obpalLeHus c nabo-
paTopHbIM 060pyAOBaHMEM
TkaHu CTpoeHue opraHu3ma 0606WKnTL K 1 | OnpepensdTtb NOHATUA: «TKaHb», | Mukpockon uud-
2 YesioBeKa: K/eTku, Tka- yrnybuTtb 3Ha- «CMHANC», «HENpornns». pOBOI, MUKpPO-

HW, OpraHbl, CUCTEMbI

HUA y4allmXxca o

HasbiBaTb TUMbI U BUAbI TKaHen
MO3BOHOYHbIX XXMBOTHbIX.

npenaparbl TKa-
HeHn
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Ly

opraHoB. MeTogbl u3y-
YEHMS XKMBbIX OpraHm3-
MOB: HabnogeHue, us-
MepeHMne, 3KCNepUMEHT.
JlabopaTtopHas pa6o-
Ta N2 2 «<Knetkn n
TKaHu nog MMUKpoO-
CKOIMOM »

pasHbIX BUAAX W
TUMOB TKaHen
yenoseka

PaznuuaTb pasHble BUAbI U TUMbI
TkaHewn. OnucbiBaTb 0CO6EHHO-
CTW TKaHeW pasHbIX TUMOB.
Cobntogatb npaBuna obpate-
HMS C MMKPOCKOMOM.
CpaBHWBaTb WANOCTPaLMK B
yyebHuKe ¢ HaTypanbHbIMM 00b-
eKTaMMU.

BbinonHATb HabnoaeHve ¢ no-
MOLLbIO MMKPOCKOMA, OMMUChI-
BaTb pe3yNbTaTbl.

Cobntopatb npasuna paboTbl B
kabuHeTe, obpalleHuns ¢ nabo-
paTopHbIM 060pYyAOBaHNEM

2. OnopHo-aBUraTenb

Has cucreMma. (8 yacos)

3 CkeneT. Ctpoe-
HWe, COCTaB U
coeauHeHne Ko-
cTen

Onopa 1 aBuXeHue.
OnopHo-aBuraTesibHas
cuctema. Metoabl M3y-
YEHMS XKMBbIX OpraHu3-
MOB: HabnaeHne, ns-
MepeHMne, 3KCNepUMEHT
JlabopaTopHas pa6o-
Ta N2 3 «CrpoeHue
KOCTHOM TKaHWn».
JlabopaTtopHas pa6o-
Ta N2 4 «CocraB ko-
cremn»

N3yuntb CcTpoe-
HWe, COCTaB U
TUMbl COeANHe-
HUS KOCTEWn

Ha3biBaTb YacTu ckeneta.
OnucblBaTb PYHKUMK CKENeTa.
OnucelBaTb CTpoeHune Tpybua-
TbIX KOCTEN W CTPOEHME CyCTa-
Ba.

PackpblBaTb 3HAa4YeHMe HaAKOCT-
HULIbI, XpsLLI@, CYCTaBHOM
CYMKK, rybyaToro BeLlecTsa,
KOCTHOMO3roBOM MOOCTK, XEN-
TOrO KOCTHOro Mo3ra.
O6BACHSATb 3HAYEHNE COCTaBHBbIX
KOMMOHEHTOB KOCTHOM TKaHM.
BbinonHaTb nabopaTopHble
OnbITbl, PUKCMPOBATD.

PaboTa ¢ Mynshom
«Ckenet venoseka»
, nabopaTtopHoe
obopynoBaHue ans
NpoBeIEHNS OMbl-
TOB.

NEKTPOHHbIE Ta-
6nmubl 1 Nnakatbl

4 Ckenet ronossbl
U TYNoBuLLA

CkeneT ronoBebl U Tyno-
Buwa CkeneT KOHeYHo-
cTen.

CTpoeHuve ckeneTa nos-
COB KOHEYHOCTE, BEpX-

N3yuntb CTpoe-
HWe 1 ocobex-
HOCTM CKeneTa

rofioBbl U TyNO-
BYLLA

OnucblBaTb C MOMOLLBIO UASTHO-
CTpauun B y4yebHuKe CTpoeHue
yepena.

HasbiBaTb OTAENbl NMO3BOHOYHM-
Ka M 4acTu NO3BOHKa.

PaboTta ¢ MynshkoMm
«CKeneT yeno.eka»
JNEKTPOHHbIE Ta-
6nunubl M NnakaTbl

suiowroung
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MpodosxeHue
Tema Copep)xaHue LleneBas onm OCHOBHble BUAbI AEeATE/IbHOCTU Wcnonb3oBaHue
S = YCTQHOBKaA YpoKa E § obyuarowmuxcsa Ha ypoke/ obopyaoBaHue
= ST BHEYPOUYHOM 3aHATUMN
HEW W HKHEN KOHEYHO- PackpblBaTb 3HauyeHWe 4yacTen
cTen MO3BOHKa.
Ob6BACHATL CBSA3b MEXAY CTpoe-
HMEM U PYHKUMUSMKU NO3BOHOY-
HWKA, FPYAHON KNETKM
5 CkeneT KoHeu- CkeneT KOHeYHoCTel N3yunTb CTpoe- 1 HasbiBaTb YacTu cBo6oAHbIX kKO- | PaboTa ¢ Mynsxom
HoCTeW CTpoeHwve ckeneTa nos- | HWe ckeneta no- HEYHOCTE 1 MOSICOB KOHEYHO- «Ckenet yenoseka»
Mn.p COB KOHEYHOCTEN, BEpX- | $ICOB U cBOHOA- cTen. JNEKTPOHHbIE Ta-
Hel U HUXKHEN KOHEYHO- | HbIX KOHEYHO- OnuceiBaTb € MOMOLLBIO MASTHO- 6nmubl v nnakaTsl
cten. «<MccnepgoBaHne | cTen CTpaumnit B y4ebHUKE CTPOEHME
CTPOEHMA NeyeBoro CKeneta KOHEYHOCTEN.
nosica» PackpbIBaTb MPUYMHY pasnyns
B CTPOEHMM MOSICA HUXKHUX KO-
HEYHOCTEN Y MYXXUMUH W XKEHLLMH.
BbisiBNSITb 0COBEHHOCTM CTpoe-
HWS| CKENETa KOHEYHOCTEN B XO-
Ae HabnoaeHns HaTypasnbHbIX
06beKTOB
6 NepBas no- Onopa v aBuxeHue. A3yunTb npue- 1 | Onpegenstb NOHATMSA: «pacTs- Pabota ¢ Mynshxom

MOLLb NpW TpaB-
Max: pacTsxe-
HUM CBSI30K, Bbl-
BMXax CYCTaBOB,
nepenomax Ko-
cTen

OnopHo-aBuratesibHas
cuctema. Mpodunaktu-
Ka TpaBMaTu3ma. llep-
Basi MOMOLLb Npwv TpaB-
Max OMOpHO-ABUraTesb-
HOW CUCTEMBI

Mbl NEPBOW MO-
MOLLM B 3aBUCK-
MOCTY OT BUAA
TpaBMbl

XEHME», «BbIBUX», «MEPesiom»,
Ha3blBaTb NpU3HAKWU PasiMyHbIX
BWOB TPaBM CyCTaBOB U KO-
CTewn.

OnucbiBaTb NpUEMBLI NEPBOA MO-
MOLLM B 3aBMCMMOCTU OT BUAA
TpaBMbl.

AHanuanposaTtb 1 0606LwWaTb
MHopMaLMIO 0 TpaBMax onop-
HO-[BMraTENIbHON CUCTEMbI U

«Ckenet yenoseka»
JNEKTPOHHbIE Ta-
611Upbl M NNakaThl
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6V

Np1éMax oKasaHus NepBou no-
MOLUM B X04€e pa3paboTku
OCYLLECTBNEHWMSI FOLOBOr0 Npo-
eKkTa «Kypcbl NepBon NOMOLLM
AN1S1 LIKOSTbHUKOB

MbiLubI

Oropa 1 aBuXeHue.
OnopHo-aBuratenbHas
cuctema. Metoabl Usy-
YEHMS XKMBbIX OpraHu3-
MOB: HabnwoaeHve, us-
MepeHue, 3KCNEPUMEHT.
lNpakTnyeckas pa-
6ora «M3yyeHne
pacnosioXKeHus
MbILLL, FOJI0BbI>»

PackpbITb CBA3b
(YHKUMMN 1
CTPOeHus, a
TaKXe pa3nnuuni
MeXay rnagku-
MU W CKEeNeTHbI-
MW MbILILAMM
yesnoBeka

PackpblBaTb CBSI3b (DYHKLIMK U
CTPOEHUS Ha NpuUMepe pasnu-
UM MeXAay rMaakMMK U CKeneT-
HbIMM MbILILIAMK, MUMUYECKUMU
W eBATENbHLIMU MbILLILIAMM.
OnucbiBaTb C MOMOLLbBIO UAJTHO-
CTpaumnit B y4ebHUKE CTPOEHME
CKENETHOMN MbILLLbI.
OnwucbiBaTb YCNOBKS HOPManb-
HOW pPaboTbl CKENETHbIX MbILLILL.
Ha3blBaTb OCHOBHbIE FPynMbl
MbiLL. PackpbiBaTb NPUHLMN
KpPenneHusi CKENETHbIX MbILLL
pa3HbIX YacTen Tena.
BbIsiBNSiTb 0CO6EHHOCTM pacro-
NIOXEHNS MUMWUYECKMX W XKEBa-
TENbHbIX MbILLL, B X0A€ Habnto-
AEHNS HaTypanbHbIX 06HEKTOB

Mukpockon uund-
pOBOM, MMKpPO-
npenapatbl Mbl-
LIEYHOMN TKaHM.
JNEKTPOHHbIE Ta-
6nmubl

PaboTta mbiLLL,

Onopa 1 aBuXeHue.

OnopHo-aBuratenspHas
cuctema. Metoabl nsy-
YEHMS XMBbIX OpraHu3-
MOB: HabniogeHve, n3-
MepeHue, 3KCMepUMeHT

O6BbACHUTL Me-
XaHu3M paboTol
MbILLL ¥ NpUYK-
Hbl HaCTynneHus
YTOMJIEHMSI.
CpaBHUTb AMHa-
MWUYECKY0 U CTa-
TU4eckyo pabo-
TY MbILL,.

OnpenensTb MOHATUS <MbILLLbI-
AHTArOHUCTbI», <MbILLLbI-CUHED-
TUCTbI».

OBbSACHATb YC/IOBUS ONTUMAsb-
HOM paboTbl MbiLLL,.

OnucbiBaTh ABA Buaa paboThl
MbILLILL.

OB6bSACHATb NPUYMHBI HACTynne-
HUS YTOM/IEHUS MBILLL, U CpaB-
HWBaTb AMHAMWUYECKYIO U CTaTu-
YECKYI0 paboTy MbILLL MO 3TOMY
MPU3HaKY.

®opMynMpoBaTh MpaBuna rmru-
€Hbl (PU3MYECKUX Harpy30K

Lndposas nabo-
paTopus no ¢u-
3nonorum (AaTumk
cunomep)
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[MpodomxeHue

o1
=

n/n

Tema

Copep)xaHue

LleneBas
yCTaHOBKA ypoKa

Kon-Bo

yacoB

OCHOBHblIE BuAbl AEATENbHOCTH
obyuarownxca Ha ypoke/
BHEYPOYHOM 3aHATUM

Ucnonb3oBaHue
ob6opyaoBaHue

3. KpoBb 1 kpoBoo6paiieHue (9 yacos)

9

BHyTpeHHSAs
cpena. 3Have-
HWe KpOBW 1 eé
COCTaB.

TpaHcnopT BeLlecTs.
BHyTpeHHAs cpefa op-
raHn3ma, 3HayeHue eé
nocTosHCcTBa. Kpose-
HOCHasa 1 nuMdaTtnye-
ckast cuctembl. Kposb.
JInmcba. MeToabl usyye-
HUSI XKMBbIX OpraHn3-
MOB: Habnwoaenve, ns-
MepeHune, IKCNepuMeHT.
JlabopaTopHas pa6o-
Ta N2 5 «CpaBHeHue
KpoBM 4yenoBeka
KpOBbIO JIArYLKN»

N3yunTb BHY-
TPEHHIO Cpeay
opraHusma ye-
noBeka, eé
CTpOEHUe, Co-
CTaB U PYyHKLMM

OnpepensTb MOHATUS: «rOMEO-
CTasz», «(OPMEHHbIE 3MEMEHTHI
KPOBW», «MnasMa», «aHTUreH»,
«aHTUTENO>.

O6BACHATL CBA3b MEXAY TKaHe-
BOW XXMAKOCTbIO, NMMOii 1
M11a3MoMN KPOBW B OpraHM3Me.
OnucbiBaTb YHKLMM KPOBU.
Ha3biBaTb (yHKLMW 3pUTPOLM-

TOB, TPOMOOLMTOB, NENKOLMTOB.

OnucbIBaTh BKIaA pyCcCKOM Ha-
YKW B pa3BuThe MEANLIMHBI.
OnucbiBaTh C NOMOLLBIO UNHO-
CTpaumi B y4ebHuke npouecc
CBEPTbIBAHUS KpOBU U dharouu-
TO3.

BbinonHaTb NabopaTopHble Ha-
610aeHns ¢ NOMOLLbI0 MUKPO-
ckona, (PMKCMpoBaTb pe3ynbTa-
Tbl HabnioAeHU, AenaTb BbIBO-
Abl.

Cobntogatb npasuna paboTbl B
kabuHeTe, obpalleHus c nabo-
paTopHbIM 060pyA0BaHMEM

Mwukpockon uund-
poOBOM, MMKpO-
npenaparbl

10

[1BMKeHWE Kpo-
BW MO COCyAaM.

TpaHcnopT BelLLecTs.
KposeHocHas n numda-
THUYecKas CUCTEMBI.
KpoBsiHOe faBneHune u

N3yunTb npuun-
Hbl ABWXEHUS
KpOBM MO COCY-
AaM

OnucbiBaTb C MOMOLLBIO MIIIO-
CTpauuin B y4ebHuKe CTpOeHwe
cepaua n npouecc cepaeyHbIX
COKpaLLEHWHN.

Lindposas nabo-
paTopus no ¢u-
3nonorum (AaTumk
Y4CC)
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TS

nynsC. MeToabl U3yye-
HUS XXMBbIX OpraHn3-
MOB: HabnoaeHwe, ns-
MepeHune, 3KCNepuMeHT.
lMpakTnyeckas pa-
6ora «OnpepeneHune
YCC, ckopocTH Kpo-
BOTOKa», «Uccneno-
BaHue pednekTopHo-
ro NPUTOKa KPOBM K
MbILLLIAM, BKJTHOYUB-
wuMcsa B paboty»

CpaBHMBATb BMbl KPOBEHOCHBIX
COCYAO0B Mexay cobon.
OnucbiBaTb CTPOEHME KPYroB
KpoBoobpalleHus.

MoHUMaTb pasnuyne B UCMOSb-
30BaHWUM MpunaraTenbHOro «ap-
TepuanbHbIN» MPUMEHUTENBHO K
BMAY KPOBM M K COCyAaM

11

Perynsaumsa pa-
60oTbl cepaua u
cocynos. [Npea-
ynpexaeHue 3a-
6oneBaHun
cepaua m cocy-
[10B

KpoBeHocHas v nuMda-
TUYeCcKast CUCTEMBI.
Bpen TabakokypeHus.
MeToabl U3y4yeHUs Xu-
BbIX OpraHu3MoB: Ha-
bniogeHne, nmMepenue,
3KCNEepUMEHT

MNMpakrnyeckas pabo-
Ta «[loKka3aTenbCTBo
Bpeaa Tabakokype-
HUA>»

N3yunTb paboty
cepaua ot pu-
3MYECKMX Harpy-
30K U BJIUSIHUS
HeraTMBHbIX
(DaKTOpOB OKpY-
XaloLLEN Cpeabl

PacKpbiBaTb MOHSATUS: «TPEHM-
POBOYHbINA 3PPEKT», «PYHKUM-
OHanbHasi npoba», «aassLas
MOBSA3KA», «XKIyT».

O6DBACHSATL BAXXHOCTb CUCTEMa-
TUYECKMX (PU3MYECKMX Harpy30K
AN HOPManbHOro COCTOSIHUSA
cepaua.

PaznuuaTb Npu3HaKku pasnuy-
HbIX BUAOB KPOBOTEUYEHUM.
AHanunaunposaTb 1 0606wWaTh
MHbOPMALMIO O NOBPEXAEHMSIX
OpraHoB KPOBEHOCHOW CUCTEMBI
1 Npuémax OKasaHus NepBow
MOMOLLM B X0A€ NPOAOSIKEHUS
paboTbl HaA rOTOBLIM MPOEKTOM
«Kypcbl NepBo nomoLLy ans
LUKOJTbHMKOB>

Lundposas nabo-
paTopus no ¢u-
3uonorum (apre-
puanbHoOro nas-
NeHumn)

suiowroung
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MpodosxeHue

Tema Conepx(aHue Ll,eneBasl o OCHOBHbIe BUAbl AEeATEe/IbHOCTU Ucnonb3oBaHue
g = yCTaHOBKa ypoKa 2 § obyuvarownxcs Ha ypoke/ ob6opyaoBaHue
= CE; BHEYPOYHOM 3aHATHM
112 | 0606w eHMne YKpenneHue 340poBbS. Bocnutanue 6e- | 1 | Pa3nuuyaTb npusHaku pasnuy- LUndposas nabo-
no teme 3 BnunsHue dusmyeckmx PEXHOr0 OTHO- HbIX BUAOB KPOBOTEUYEHUM. paTopus no ¢pu-
BnusiHme @u3n- | ynpaxHeHWM Ha OpraHbl | LUEHWSI K CBOEMY OnwucblBaTb € NOMOLLbBIO MNIHO- 3nonorum (AaTumk
YeCKMX yrnpax- U CUCTEMbI OPraHoB. 340pOBbIO, Mpu- CTpaumit B y4ebHuke mepbl oka- | YCC n apTepu-
HEHWI Ha cep- MeToabl U3y4eHUs Xu- BUTWE WMHTEpECa 3aHMS NepBOV NOMOLLUM B 3aBU- | aNbHOro AaBne-
[EeYHO-Ccocyau- BbIX OPraHW3MOB: Ha- K U3y4eHunto CMMOCTY OT BUAA KpOBOTeYe- HM1A)
CTYIO CUCTEMY. bniogeHne, nmMepenue, npeamerta. HUS.
aKcnepumMeHT. fpakTu- BbInoNHATL ONbIT — 6paThb
yeckas pabora (OYHKUMOHanNbHY0 npoby; ¢uk-
«®yHKLUMOHaNbHas CMpOBaTb pe3ynbTaThl; NPOBO-
cepAevyHo-cocyam- [WTb BblYMCIEHNS 1 AenaTb
ctas npo6a» OLIEHKY COCTOSIHMS cepaua no
pesynbTaTam onbiTa.
Cobntopgatb npasuna paboTbl B
kabuHeTe, obpalieHus ¢ nabo-
paToOpHbIM 060PYAOBAHMEM.
AHanuaunposaTtb 1 0606LwWaTb
MHOPMaLMIO O NOBPEXAEHMSIX
OpraHoB KPOBEHOCHOWN CUCTEMBI
1 NpuéMax OKazaHus NepBoW
MOMOLUM B XOA€e NPOAOHKEHUS
paboTbl HaZ rOTOBbLIM NPOEKTOM
«Kypcbl NnepBoi noMoLLym ans
LLUKOSIbHUKOB»
4. ObixaTenbHas cucrema (5 yacos)
13 | CrpoeHue ner- [bixaHue. [bixaTensHas N3yuntb cTpoe- 1 | OnucobiBaTb CTPOEHUE NETKMX Lincdpposas nabo-

kux. a3o006mMeH
B NTErkux 1 TKa-
HAX.

cuctema. Ma3oo0bMeH B
NErkmx n TKkaHax. Meto-
Abl U3YyYEHUS XKMUBbIX

HWe Nerkux u
MEXaHW3M raso-
obmeHa.

yenoseka. Ob6BACHATL Npenmy-
LeCTBa afbBEONSAPHOrO CTpoe-
HUS NErKMX Mo CPaBHEHWUIO CO

paTopus no 3Ko-
norum (paTumk
OKHNCHU yrnepopaa,

)

()

(\
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opraHu3moB: Habntoae-
HWE, M3MEpeHue, Kcne-
PVIMEHT.
JlabopaTtopHas pa6o-
Ta N2 6 «CocraB
BAIbIXaeMoro M Bbifbl-
XaeMmoro Bosgyxa»

CTPOEHWEeM NErKunx y npeacra-
BUTENEN OPYrMX KNaccoB MO3BO-
HOYHBIX XXVBOTHBIX.
PackpblBaTb posb reMornobunHa
B razoobmeHe.

BbinonHsATL 1abopaTopHbIN
OMbIT, A€NaTb BbIBOA MO pe3y/ib-
TaTaM onbITa.

Cobntopatb npasuna paboTbl B
kabuHeTe, obpalleHuns ¢ nabo-
paTopHbIM 060PYAOBAHNEM

Kucnopoaa,
B/IAYXHOCTH)

14 | [bixaTenbHole [bixaHve. [bixaTenbHas CchopmuposaTtb OnucbiBaTb yHKUMM Anadpar- LUundposas nabo-
LBWKEHNS. cuctema. Bpepn Tabako- | 3HaHMS 0 Mexa- Mbl. paTopus no pu-
KypeHusi. MeToabl u3y- HU3Me Ablxa- Ha3sblBaTb OpraHbl, y4acTByio- 3nonorumn (AaTumk
YEHMS XKMBbIX OpraHu3- TeNbHbIX ABUXe- Lue B npoLecce AbIXaHus. 4acToTbl AblXa-
MOB: HabnogeHue, ns- HW, pa3BKBaTb BbinonHATL NabopaTopHbIN HMA)
MepeHue, 3KCMEPUMEHT. | MOHATUE «ra3o- OMbIT Ha roTOBOW (MNW U3roTOB-
JlaboparopHas pa- obmeH» NEHHOW CaMOCTOSITENbHO) MoAEe-
6ora N2 7 «/[Ibixa- nn, HabngaTe NpoucxoasLme
TeJIbHble ABUKEHNS» SIB/IEHUS U ONUCBIBATb NpoLec-
Perynsiuus abixaHus Cbl BAOXA U BblgOXaA.
Cobnopatb npasuna paboTbl B
kabuHeTe, obpalleHuns ¢ nabo-
paTopHbIM 060pYyAOBaHNEM
15 bonesHu opra- MrneHa opraHos Abixa- | [103HAKOMMUTLCA PackpblBaTb NOHATUE «KWU3HEH- LUndposas nabo-

HOB AbIXaHWu4.

Husl. 3aboneBaHuns op-
FAQHOB AbIXaHWs 1 UX
npepynpexaeHue. UH-
(heKuMoHHble 3abonesa-
HUS U Mepbl UX Npodu-
nakTukun. Bpen Tabako-
KypeHus.
MpakTnyeckas pabo-
Ta «OnpegeneHne
3a-1

C OCHOBHbIMU
B1aamu 3abone-
BaHWI OpraHoB
AblXaHWS, Bbis-
BMTb MyTW 3apa-
XXEHUS N Mepbl
NpodPUNaKTUKK

Hasi EMKOCTb NErKnx».
Ob6BSACHATL CYyTb ONACHOCTH 3a-
bonesaHus rpunnom, Tybepky-
NE30M NErknx, pakoM NErkux.
Ha3biBaTb (hakTopbl, CNOCO6-
CTBYIOLLME 3apaXkeHunto Tybep-
KY/1E30M NErKnXx.

HasbiBaTb Mepbl, CHWXatoLwme
BEPOSTHOCTb 3apaXeHus

paTtopus no 3Ko-
noruu (paTumkK
OKMUCH yrnepopaa)
nabopartopus no
¢usmnonorum (pat-
YMK 4aCTOTbI Abl-
XaHusA)

suiowroung
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[MpodomxeHue

Tema

Ne°
n/n

Copep)xaHue

LleneBas
yCTaHOBKA ypoKa

Kon-Bo

yacoB

OCHOBHblE BMAbl AEATENbHOCTH
obyuarownxca Ha ypoke/
BHEYPOYHOM 3aHATUM

Ucnonb3oBaHue
ob6opyaoBaHue

nbiJIEHHOCTN BO34Y-
xa»

bonesHsmu, nepeaaBaeMbIMm
yepes BO3AayX.

PackpbiBaTb Cnocob Mcnosb3o-
BaHus ooporpadun ans au-
arHOCTWKM MaTOreHHbIX M3MeHe-
HWUI B NETKMX.

O6BACHATL BaXHOCTb FUIMEHDI
MOMELLEHNIA 1 AbIXaTeNTbHOM
FMMHACTUKN N1t 300pOBbs Ye-
noseka.

MpoBoAMTb ONbIT, (UKCMPOBATbL
pesynbTaTthl U AenaTb BbIBOA MO
pe3ynbTaTaM onbiTa.

Cobntopgatb npasuna paboTbl B
kabuHeTe, obpalieHus ¢ nabo-
paToOpHbIM 060PYAOBaHNEM

5. MuweBapuTenbHasn

cucrema. (7 yacos)

16 | 3HauyeHue num
N ee cocTaB

MNutanue. Nuwesape-
Hue. lNuweBapuTenbHas
cuctema. Metoabl u3y-
YEHWS XXMBbIX OpraHu3-
MOB: HabnoaeHwe, ns-
MEpeHUe, 3KCMEPUMEHT.

MNMpakrtnyeckas pabo-
Ta «OnpepeneHne
MecCTOrnos10)KeHNs
C/IIOHHBIX )ene3»

N3yunTtb 3Haue-
HUE N CTPOEHUE
pa3fIMyHbIX Op-
raHoB nuLieBa-
peHuns

Onpepenstb MOHSTWE «MULLEBa-
peHune». OnucbIBaTb C NOMO-
LbIO MAKOCTPALMA B y4ebHMKe
CTPOEHME NULLEBAPUTENTbHOM
CUCTEMB.

HasbiBaTb (YHKLUMM pa3NnYHbIX
OpraHoB NuLeBapeHus.
Ha3biBaTb MecTa BnageHus nu-
LLieBApPUTENbHBIX XENE3 B nuLle-
BapWUTENbHbIN TPaKT.
BbINOMHATH OMbIT, CPABHMBATD
pe3ynbTaTbl HabnoaeHus ¢ onu-
CaHveM B yyebHuke.

JNEeKTPOHHbIE Ta-
611Ubl 1 NnakaTbl.
Uundposas nabo-
paTopmsi no 3Ko-
norum (paTumk

pH)
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17

lnwwesapeHune B
pOTOBOW NoJo-
CTW W B XeNyake

MNutaHne. Nuwesape-
Hue. MNuwesapuTenbHas
cuctema. Metoabl nsy-
YEHMS XKMBbIX OpraHm3-
MOB: HabnogeHue, us-
MEpEHMNE, IKCNEPVUMEHT.
JlabopaTtopHas pa6o-
Ta N28, 9 «[JencTBue
¢epMeHTOB C/IIOHbI
Ha Kpaxman», «[eun-
cTBue pepMeHTOB
YKeNyAOo4YHOro CoKa
Ha 6enkun

PackpbiBaTb
(OYHKUMN CNHOHD
W XKeNnyaovHoro
CoKa ans npo-
Llecca nuuiesa-
peHust

PackpbiBaTb (YHKLMM CIHOHBI.
OnucelBaTb CTPOEHME Xenyaou-
HOW CTEHKMW.

Ha3blBaTb aKTMBHbIE BELLECTBa,
AENCTBYIOLIME Ha NULLEBON KO-
MOK B Xenyake, n nx dyHKuuu.
BbinonHATbL nabopatopHble
OnbIThl, Habnaatb nNpoucxoas-
LMe SBNEHMS U AenaTb BbiBOA
Mo pesynbTaTaM HabnAeHUN.
Cobntopatb npasuna paboTol B
kabuHeTe, obpalueHus ¢ nabo-
paTopHbIM 060pYyAOBaHNEM

Lncdposas nabo-
paTopus No 3Ko-
norum (paTymk

pH)

6. O6MeH BewecTB U SHepruu. Butamuubl ( 3 yacos)

18

HopMbl NuTaHuA

PauuoHanbHoe nuTa-
Hue. HopMbl 1 pexum
NUTaHWS.

MeToAbl M3yYeHUs Xu-
BbIX OPraHW3MOB: Ha-
bnioaeHve, nmepeHue.
lNMpaktnyeckasn pa-
6ora «onpepgeneHune
TPEHUPOBAHHOCTH
opraHn3ma no ¢yHk-
LUMOHanbHoOM npobe»

YCcTaHOBUTb 3a-
BMCUMOCTb MEX-
Ay TUMOM aes-
TENbHOCTU Yeno-
BEKa M HOpMaMK
MUTaHKs, Yepes
OCHOBHbIE MOHSI-
TUA: <OCHOBHOM
o0bmMeH», «0b-
KU 0BMEH>»

Onpenensitb NOHATUS «OCHOB-
HOW 0BMeH», «0bLKniA 0BMEH».
CpaBHuBaTb OpraH13M B3pOC/o-
ro n pebéHka no nokasaTensm
OCHOBHOro obmMeHa.
O6BSACHATL 3aBUCUMOCTb MEXAY
TUNOM [ESTENbHOCTU YenoBeka
¥ HOPMaMM NUTaHMS.
MpoBOAUTb OLEHNBAHME TPEHMPO-
BaHHOCTW OpraHm3Ma C MOMOLLbHO
(YHKLMOHANbHOM Npobbl, GUKCK-
poBaTb pe3ynbTaThl U AenaTh Bbl-
BOZ, CpaBHMBas SKCNepUMeHTasb-
Hble JaHHbIe C 3TaNOHHbIMK

Uundpposas nabo-
paTopus no ¢pu-
3uonorumn (AaTumk
4acToThbl AblXa-
HuAa, YCC, apTe-
puanbHOro gaB-
neHus)

8. Koxa. (4 yacos)

19

Ponb kOXu B
TepMmoperyns-
umun

Ponb KOXu B TepMope-
rynauuun. 3akanmsaHue.
OkasaHue nepBoii

PackpbiBaTb
poJib KOXW B
TepMmoperyns-
unn.,

KnaccudnumposaTb npuumHbl
3a6051€BaHMIA KOXKM.

Ha3blBaTb Npu3HaKu oxora, ob-
MOPOXEHUNS KOXMW.

LUundposas nabo-
paropus no ¢pu-
3M0I0rMU AATUUK
TeMnepaTtypbl 1
BJ1A)XHOCTH)

suiowroung
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N2

n/n

Tema

Copep)xaHue

LleneBas
YCTQHOBKaA YpoKa

Kon-Bo

yacoB

OCHOBHble BUAbI AEATENbHOCTH
o6yuarownxcs Ha ypoke/
BHEYPOYHOM 3aHSTUK

MpodosxeHue (\7

Ucnonb3oBaHue
obopyaoBaHue

MOMOLLM NPy TENIOBOM
W CONHEYHOM yaapax

OnucblBaTb Npu-
éMbl NepBou no-
MOLLM Npu Te-
M0BOM U CON-
HEYHOM yaape

OnwucblBaTb Mepbl, NpuUMeHsie-
Mble Npu oxorax, obMopoxe-
HUAX.

OnucbiBaTb CUMMMTOMbI CTPUry-
LLIero Nnwwasi, 4YecoTKMu.
Ha3biBaTb Mepbl NPOMUAAKTUKM
MH(EKUMOHHBIX KOXHbIX 3a60-
NEBaHUN.

OnpepensTb NMOHATUE «TEpMO-
perynsauus». OnucbiBaTb CBOM-
CTBa KOXM, MNO3BONSIOWME eN
BbIMONHATb (DYHKLMIO OpraHa
TepMoperynsiumu.

PackpblBaTb 3HayeHue 3aKasnu-
BaHWs ANs opraHu3ma.
OnucbiBaTb BUAbI 3aKanuBsato-
lux npoueayp.

Ha3blBaTb NpK3HaKKM TENI0BOro
yAapa, CONTHeYHOro yaapa.
OnucbiBaTb NpUEMBLI NEPBOWA MO-
MOLLM NpK TEMNSIOBOM yaape,
COTHEYHOM yaape.
AHanusnposaTtb 1 0606LWaTh
MHGOPMaLMIO O HapyLLEHUSIX
Tepmoperynsiumm,
NOBPEXAEHUSX KOXN U NpUE-
MaX OKa3aHu1s NepBOV MOMOLLM
B X0Ae 3aBepLueHns paboTol
Haa NpoekToM «Kypcbl nepBon
MOMOLUM ANS LWKOSIbHUKOB

L

NWRNAdOL1LHVEM
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10. HepBHas cucrema (5 yacos)

20

ABTOHOMHBbIN HenporymopanbHasi pe- | W3yunTb cTpoe- 1 | HasbiBaTb 0cobeHHOCTM paboTbl
OTAEN HepBHOM rynsums npoueccos HWE W 3HayeHune aBTOHOMHOrO OTAEe/la HEPBHOM
cucteMmbl. Hen- XU3HEOEeATENIbHOCTH ABTOHOMHOM CUCTEMBI.

porymopasnbHas | OpraHusMa HEpBHOW cucTe- Paznnuyatb C NOMOLLbIO MNJIIO-

CTpauuu B y4yebHUKe cuMnaTy-
YECKWI 1 NapacuMnaTUYECKMiA
noaoTAENbl aBTOHOMHOIO OTAe-
Nna HepBHOWM CMCTEMbI MO 0CO-
H6EeHHOCTAM CTpOoeHus.
Pa3nnyaTb napacMMnaTU4ecKkum

perynsums Mbl

LUndposas nabo-
paTtopus no ¢u-
3M0/10rMK AaTUMK
apTepuManbHOro
AaBNEHUs, NyNb-
ca)

W CUMNATUYECKM NOAOTAENbI
MO 0COBEHHOCTAM BANSHUS Ha
BHYTPEHHMWE OpraHbl.
Ob6bACHATL Ha NpUMepe peak-
LMK Ha CTPecC COrnacoBaHHOCTb
paboTbl XeNé3 BHYTPEHHEN ce-
KPELMM U OTAENOB HEPBHOW CY-
CTEMbI, pa3nnune mMexay Heps-
HOMN W ryMOpasnbHOW perynsuu-
en no obLiemy xapaktepy
BO3AEVCTBMS Ha OpraHu3M.
BbinonHATb onbIT, HabnogaTb
npouncxoasLume npoLecchl 1
CpaBHMBATb MOJTyYEHHbIE pe-
3yNbTaTbl ONbITa C 0XMAAEMbIMY
(onucaHHbIMK B TEKCTe y4ebHu-
Ka)

5. TemaTuueckoe nnaHupoBsaHue Matepuana B 9 knacce «06uwmne 3aKOHOMEPHOCTH XU3HN»
YacTb 1. ObLme 3aKOHOMEPHOCTM XXN3HU

YacTb 2. 3aKOHOMEPHOCTH XXM3HM HA KJIETOYHOM YPOBHE

YacTb 3. 3aKOHOMEPHOCTU XXU3HN HA OpraHN3MEHHOM YPOBHE

YacTb 4. 3aKOHOMEPHOCTU NPOUCXOXAEHNS U Pa3BUTUS XKU3HW Ha 3emne

YacTb 5. 3akOHOMEPHOCTW B3aMOOTHOLLEHUIA OpraHM3MOB W Cpeabl

suiowroung
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lMpodosixkeHue

Tema Copepxanune LleneBas °onm OcHoBHble BUAbI AE€ATE/IbHOCTH Ucnonb3oBaHne
S 3 yCTaHOBKA E ] obyuarowmnxcsa Ha ypoke/ ob6opyaoBaHue
c ypoka C) g BHEYPOYHOM 3aHSATUMU
2. 3aKOHOMEpPHOCTH U3HM Ha KIeTOYHOM ypoBHe (10 u)
1 MHoroo6pa- 0606LeHne paHee n3- N3yunTb MHOrO- 1 Onpepenatb oTanuuTenbHole | Mukpockon uudg-
31e KN1eToK YYEHHOro MaTtepuana. obpasue kneTok NPU3HAKN KNETOK NPOKapuoT | POBOM, MUKpomnpe-
MHoroobpasue T1nos 3YKapuoT M Bbisl- N 3yKapwuoT. napatbl
KNeTok: CBOOOAHOXMBY- | BWUTb OCOBEH- MpuBoaMTL NpUMEpLI Opra-
wme n obpasyowme HOCTb UX CTpoe- HW3MOB MPOKAPUOT U 3yKapu-
TKaHW, MPOKapuoThbl, 3y- | HUSA pasHbIX OT.
KapuoTbl. POnb YYEHbIX | LapcTB Xapaktepu3osaTb cylle-
B U3YYEHUN KNETKMW. CTBEHHbIE MPU3HAKN XW3HE-
[esTeNbHOCTU CBODOAHOXM-
JlabopatopHas pa- BYLLEN KNETKN U KNETKM, BXO-
6ora N° 1 ASLLeN B COCTaB TKaHM.
«MHoroobpasue KneTok Ha3blBaTb MMeHa Y4YéHbIX, MO-
3ykapuoT. CpaBHeHune NOXMBLUKMX HAYano M3y4yeHuio
PaCTUTESIbHBLIX U XXMBOT- KNETKM.
HbIX KITEeTOK» CpaBHuBaThb CTpOEHWE pacTu-
TENIbHbIX U XWUBOTHBIX KNETOK.
OuKcnpoBaTb pesynbTaThbl Ha-
bniofeHun 1 aenatb BbIBOAbI.
Cobntopatb npaeunia paboThl
B KabuHeTe, obpalleHus ¢
nabopatopHbiM 0bopyaoBa-
HUeM
2 XuMnueckue 0606LeHre paHee u3- N3yunTb xummue- | 1 Pa3nunyatb M HasblBaTb OC- Mukpockon uund-

BelleCTBa B
KJ1eTKe

YYEHHOro MaTepuana.
OcobeHHOCTN XnmMnye-
CKOro COCTaBa XXVBOM

KNEeTKU U ero CXoAcTBO
Y PasHbIX TUMOB KNETOK.

CKMIA COCTaB Y
pa3HbIX TUNOB
KNIETOK

HOBHblE HeOpraHuyeckue w
OpraHuyeckue BellecTea
KNeTKu.

O06bACHATD (YHKLUMM BOABI,
MUHEpanbHbIX BELLECTB,

poBoii, nabopa-
TopHOe 06opyao-
BaHue Nno usyye-
HUIO XMMUYECKOr 0
CoCTaBa KJ/1IeTOK

o)
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HeopraHuyeckune u op-
raHM4Yeckne BelecTBa
kneTtkun. CoaepxaHue
BOAbI, MUHEPAJbHbIX
COnen, yrneBoaos, nu-
nnMaoB, 6enkoB B KNeTke
n opraHusme. Ux yHk-
UMK B XM3HeaesTeNbHO-

6enkoB, yrnesoaoB, NMNNUAOB
1 HYKNEUHOBBIX KUCNOT B
KneTke.

CpaBHMBATb XMMUYECKUI CO-
CTaB K/ETOK XWBbIX OpraHus-
MOB ¥ TEN HEXWBOWN NpUpO-
Abl, AeNaTb BbIBO/bI

CTM KNETKM
CtpoeHue CTpYKTYpHblE YacTu N3yuntb dyHK- Pasnuyatb OCHOBHbIE YacTu Lncdpposoi mu-
KNETKHN KNneTkun: membpaHa, LMN OpraHonzaoB KNEeTKu. KPOCKOM M roTo-
S4p0o, uMTonnasma ¢ KNETOK, BbISIBUTb Ha3biBaTb M 06BACHATDL Cy- Bbleé MUKponpena-
opraHongammu u BKHO- WX OTNYUTENb- LeCTBEHHbIE MPU3HAKK BCEX paThbl
yeHnamMn. OpraHounpbi Hble 0cObeHHOo- yacTen KNeTKu.
KNETKN U nX PYHKUMKN | CTU CpaBHuBaTb 0COBEHHOCTY
MeMbpaHHble 1 HeEMeM- KNETOK pacTeHWI U XMBOT-
HpaHHble opraHounabl, HbIX
OT/IMYUTENbHBIE OCO- Bbigenstb u HasblBaTb Cylue-
H6EeHHOCTU KX CTpoeHUs CTBEHHbIE NPU3HAKK CTpOe-
N PyHKUMK HUS OpraHOWAOB.
PasnnyaTtb opraHomabl KneT-
KW Ha pUCYHKe yyebHuKa.
O6bACHATL DYHKLMKU OTAENb-
HbIX OPraHoOMAOB B XWU3Heae-
SATENbHOCTU PaCTUTENBHON U
)XMBOTHOW KNETOK
Pa3MHOXeHue Pa3MHOXeHMe KNeTKK N3yunTb >KU3HEH- XapakTepu3oBaThb 3HaYeHne LincdppoBoi Mukpo-
KJIETKU N eé nyTém geneHns — ob- HbI/ LMKN COMa- Pa3MHOXEHUS KNETKMN. CKOMN U roToBble

YKU3HEHHbIN
UMUK

LLilee CBOMCTBO K/IETOK
OAHOK/IETOYHbIX N MHO-
FOK/IETOYHBIX OpraHu3-
MoB. KneTouHoe pene-
HWe y NpoKapuoT —

TUYECKOW KNETKU
Ha npumepe ae-
NALWMXCA KNETOK
KOpeLUKa fyKa.

CpaBHMBaTb JeNEHNE KNETKM
NPOKapU1OT U 3yKapuoT, ae-
NaTb BbIBOAbI HA OCHOBE
CPaBHEHWS.

MUKponpenapaTbl

suiowroung
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lMpodosixkeHue

Tema ConepmaHne Ll,eneBasl onm OCHOBHbIe BUAbl AEeATEe/IbHOCTU Ucnonb3oBaHue
S 3 yCTaHOBKA E ] obyuarowmnxcsa Ha ypoke/ ob6opyaoBaHue
= ypoka C) g BHEYPOYHOM 3aHATUMU
[eneHne KNeTkn Haa- Onpepensatb NOHATUS «MU-
Boe. [leneHune Knetku y TO3» U «KNETOYHbIN LMK,
3yKapuoT. Muto3. dasbl OuKcnpoBaTb pesynbTaThbl Ha-
MWUTO3a. XXM3HEHHbI bniopeHun, hopmynmMposaTb
LMK KNETKU: uHTepda- BbIBOAbI.
3a, MuTO3. Paspenexune Cobntopatb npasuna paboTol
K/IETOYHOr0 COAEPXKN- B KabuHeTe, obpalleHus ¢
MO0 Ha ABe AoYepHue nabopatopHbIM 060pyaoBa-
KNeTKW. HMeM
JlaboparopHas pa- Ob6BbACHATL MexaHM3M pac-
6ora N9 2 «Paccma- npeaeneHns HacneaCcTBEeHHO-
TpuBaHWe MuUKponpena- ro Marepuana mMexay AByMs
paToB C AeNSALWMMUCS [OYEPHUMM KSIETKAMK Y Mpo-
KneTkammn» KapuoT 1 3yKapwoT.
HasblBaTb 1 xapakTepu3o-
BaTb CTaAMM KIETOYHOIO LUMK-
na.
Habnogatb 1 onucelBaThb fde-
NAWMecs KNeTkn no roToBbIM
MUKponpenapaTam
3. 3aKOHOMEPHOCTH YXM3HM Ha OpraHU3MeHHOM ypoBHe (17 y)
5 | baktepuu u PasHoobpasune dopm N3yumnThb CyLe- 1 Bblgensrtb CylecTBeHHbIe LncdpoBoi Mukpo-
BUPYCbI OpraHu3MOB: OZHOKJIe- CTBEHHble npu- NpMU3HaKM BaKTepuid, LUMaHo- CKOMN U roToBble

TOYHbIE, MHOTOK/IETOY-
Hble 1 HEKNTETOYHbIE.
bakTepuu Kak ogHokne-
TOYHble AosfepHble Oop-
raHu3Mmbl. Bupycel

3HaKku BakTepwit,
LimaHobakTepui
W BUPYCOB

6aKTepui 1 BUPYCOB.
06bACHATD (Ha KOHKPETHbIX
npuMepax) CTPOEeHUEe U 3Ha-
yeHue 6akTepui, LMaHobak-
Tepuii 1 BUPYCOB.

MUKponpenapartbl
6akTepuit, na6o-
paTopHoe o6opy-
poBaHue ansa ukK-
CaLMM M OKpaLumn-
BaHus 6aktepui
no Npamy

('\
)
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KaK HekneTouHas dop-
Ma XW3HWU. OTnunTeNb-
Hble ocobeHHOCTH Hak-
Tepuii U BUPYCOB. 3Ha-
yeHue bakTepun u
BMPYCOB B Npupoae

PaccmaTtpuBaTbh M 06BSACHATD
MO PUCYHKY y4ebHMKa npo-
LleCC NPOHMKHOBEHMS BUpYCa
B KNETKY W ero pasmMHoxe-
HUS.

MpvBOAUTL NpUMepbl 3abo-
NEeBaHWi, BbI3bIBaeMbIX bak-
TepusMun 1 BUpycamu

PacTutenbHbin
OpraHu3sM u
ero ocobeHHo-
cTHn

[NaBHble CBOWCTBA pac-
TEHWI: aBTOTPO(HOCTb,
HECNoCobHOCTb K aK-
TUBHOMY Nepeasuxe-
HWIO, pa3MeLLEHMe OC-
HOBHbIX YacTenh — Kop-
Hs M nobera — B ABYX
pasHbIx cpegax. Oco-
6eHHoCTV pacTuTens-
HOW KNETKW: NpuHaa-
NEXHOCTb K 3yKapuo-
TaM, Hanuyume
KNETOYHON CTEHKM, Nna-
CTUA U KPYMHbIX BaKyo-
neit. Cnocobbl pa3MHo-
XEHUS pacTeHWM: nosno-
Boe u 6ecnonoe.
OcobeHHOCTH NONOBOro
Pa3MHOXEHMS.

Yrnybutb 1
ob6obuwatb cyule-
CTBEHHblEe Npw-
3HaKM pacTeHui
W pacTUTENbHOM
KNeTKM

Bblpenats n 0606wath cyLe-
CTBEHHbIE MPU3HAKKM pacTe-
HWIA 1 PacTUTENbHOW KNETKM.
XapakTepu3oBaTb 0CO6EHHO-
CTM NPOLIECCOB XM3Heaes -
TENbHOCTW PaCTEHWIA: NUTa-
HWSI, AblxaHus, GOTOCKMHTE3a,
Pa3MHOXEHMS.

CpaBHMBaTb 3Ha4eHWe noso-
Boro u 6ecnonoro cnocobos
Pa3MHOXEHMUS pacTEHUN, fe-
naTb BbIBOAbI HA OCHOBE
CpaBHEHMS.

Ob6BACHATL posib Pa3INYHbIX
PaCTEHUIA B XU3HW YESIOBEKa.
MpuBOAUTL NPUMEPbI UC-
MONb30BaHWSI YE/TOBEKOM
pa3HbIX CNOCOH60OB pa3MHO-
XEHWUS PacTeHW B X03d1CTBE
“ B Npupoae

LncppoBoi Mukpo-
CKOM U roToBble
MUKponpenaparbl,
na6bopartopHoe
o6opyanoBaHue
ANA NpUroToBne-
HUSl BpEMEHHbIX
MMKpOnpenapaToB

LlapcTBo rpu-
60B. Jinwan-
HUKMU

[pubbl, UX CXOACTBO C
ApYrMU 3yKapuoTude-
CKMMM OpraHuM3Mamn —
pacTeHUsIMU 1 XMWBOT-
HbIMW — U OT/IYKE OT

[aTb XapakTe-
PUCTUKY CylLLie-
CTBEHHbIX MpK-
3HaKOB CTPOEHNS
1 NpoLeccoB

Bblaensatb n xapakrtepuso-
BaTb CYLLECTBEHHbIE MPWU3Ha-
KN CTPOEHUS U NPOLECCOB
XU3HedesTenbHoCT rpuboB
W NUILANHWKOB Ha KOHKPET-
HbIX NpUMepax.

LincppoBoi mukpo-
CKON U roTOBbIE
MUKponpenaparbl
rpubos, repbap-
HbIW MaTepuan rpm-
60B ¥ IMLLANHUKOB

suiowroung
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[MpodomxeHue

Tema ConepmaHne Ll,eneBasl onm OCHOBHbIe BUAbl AEeATE/IbHOCTU Ucnonb3oBaHue
S = yCTaHOBKA E ] obyuarowmnxcsa Ha ypoke/ ob6opyaoBaHue
= YPOKa § ? BHEYPOYHOM 3aHATUMU
HuX. Cneunduyeckune XU3HepeaTenb- CpaBHuBaTb CTPOEHUE rpun-
cBoMcTBa rpuboB. MHO- | HOCTM rpubOB K 60B CO CTPOEHMEM pacTEHUN,
roobpasue u 3HayeHune NNLIANHNKOB XXUBOTHbIX U NULIANHNKOB,
rpnboB: nnecHeBsblX, AenaTb BblBOAbI.
LINSNOYHBIX, MapasnTy- XapakTepu3oBaTb 3Ha4YeHue
Yyeckux. JIMLWaNHUKK rpnboB ¥ NULLANHUKOB ANS
Kak ocobble cnmbuoTu- NPUPOAbI U YenoBeka.
YyecKune opraHun3Mbl; nx OTMeyaTb ONacHOCTb SA0BM-
MHOroobpasue u 3Hauye- TbiX rpnboB 1 Heobxoau-
Hue MOCTb 3HaHUsi Npasun cbopa
rpubos B Npupoae
8 YXnBOTHDbIN OcobeHHOCTH XNBOT- Bblaenutb un 1 Bblgenatb u 0606waTth cywe- | BnaxHble npenapaTbl
OpPraHusm u HbIX OPraHU3MOoB: Npu- 0606WKnTL CyLle- CTBEHHbIE NPU3HaKK CTpoe- XXMBOTHbIX pa3nny-

ero ocobeHHo-
CcTU

HAANEXHOCTb K 3yKapw-
OTaM, retepoTpod-
HOCTb, CMOCOBHOCTb K
aKTUMBHOMY MepeaBuxe-
HUIO, 3ab0Ta 0 NOTOM-
CTBE, MOCTPOMNKA XM-
nnw (rHésg, Hop). [e-
NEHNE XUBOTHBIX MO
cnocobam aobbiBaHus
MULLK: PacTUTENbHOSAA-
Hble, XVLLHbIE, Napa3u-
TUYECKME, NafaNbLUMKK,
BCESAHbIE

CTBEHHblE NpU-
3HaKU CTPOEHMS
W NpoLieccoB

XU3HeaeaTenb-
HOCTW XXMBOTHBbIX

HUSI M NPOLIECCOB XWN3Heaes -
TENbHOCTU XXMUBOTHBbIX.
Habntogatb v onucelBaTh Mo-
BEAEHWE XXMBOTHbIX.
Ha3blBaTb KOHKPETHblE MpU-
MEpbl Pa3/INYHbIX AMKUX XU-
BOTHbIX 1 Hambonee pacnpo-
CTPAHEHHBIX AOMALLHMX XXU-
BOTHbIX.

Ob6BACHATL POsb Pa3NUYHbIX
XXMBOTHbIX B XXM3HW YENOBE-
Ka.

XapakTepu3oBaTb Crocobbl
NUTaHWs, paccenexus, nepe-
XMBaHWS1 HEBNAronpusaTHbIX
YCNOBUIA U NOCTPOWKU XKK-
NNLL XXMBOTHBIMK

HbIX TUNOB

)
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5. 3aKOHOMEPHOCTH B3aMMOOTHOLLUEHMI OPraHUu3MoB u cpeabl (15 )

9 | YcnoBus xus- Cpenbl »xu3Hu opranms- | [atb xapaktepu- | 1 Bblaensatb n xapakrtepuso- LUndposas nabo-
HU Ha 3emne MOB Ha 3eMne: BoAHas, | CTUKY OCHOBHbIM BaTb CYLUECTBEHHbIe MpU3Ha- paTopus no 3K0s0-
Ha3eMHO-BO3AYyLUHas, cpefaM XMW3HU KW Cpefd XW3HW Ha 3eMne. rum (AaTumMK MyT-
MOYBEHHAs, OpraHu3- HasbiBaTb xapakTepHble MNpu- | HOCTU, BAAXKHOCTH,
MEeHHas. YCnoBus Xus- 3HaKW opraHu3moB — obuta- | pH, yrnekmcnoro
HW OpraHW3MoB B pas- TENEN 3TUX CPes XKU3HW. rasa v Kkucnopopa)
HbIX Cpefax. JKooru- XapakTepu3oBaTb YepThl
yeckune akTopbl: npucnocob1eHHoOCTM opra-
abuotuyeckme, 6notu- HM3MOB K cpeae ux obuta-
YeCKMe W aHTPOroreH- HUS.
Hble Pacno3HaBaTb M xapakTepu-
30BaTb 3KONOrMYeckme ak-
TOpbI cpeabl
10 | Skonoruvye- 0606LeHne paHee n3- BbIsiBUTb OCHOB- 1 Bblgenatb n xapakTtepuso- Lundpposas nabo-
CKue npobne- YYEHHOro MaTtepuana. Hble 3Konornye- BaTb NPUYMHBI 3KOSIOrMYe- paTopus no 3Kono-
Mbl B 6uocoe- OTHoLWeHNe yenoBeka K | Ckue npobnembl ckux npobnem B buocdepe. rum (aTumK BRax-
pe. OxpaHa npupoge B uctopumn Yye- | buocdepsl. Mpo- MporHo3unpoBsatb nocnes- HOCTH, yrnekucno-
npupoabl noseyectsa. pobnemsbl BECTW OL|EHKY Ka- CTBMS UCTOLLEHWNS NPUPOA- rorasam
brocdepbl: UCTOLLEHME | YecTBa OKpYyXa- HbIX PECYPCOB ¥ COKpaLleHnsl | Kucnopopaa)

NMPUPOAHBIX Pecypcos,
3arpsisHeHue, Cokpatile-
Hue bruonornyeckoro
pa3Hoobpa3us. Pewe-
HME 3KONOrMYECKmX
npobnem 6uocdeps:

toLe cpeapl

buonorunyeckoro pasHoobpa-
3us.

O6cyxaaTb Ha KOHKPETHbIX
npyMMepax 3K0Nornyeckmne
npobnieMbl CBOEro pernoHa u
brocdepsbl B LieNoM.

paLVoHaNbHOe NCMNosb-
30BaHMe pecypcoB, OX-
paHa npvpoabl, BCeob-
Llee 3KOJIornyecKoe
obpa3oBaHue Hacene-
HUS.

AprymeHTUpOBaTb Heobxoam-
MOCTb 3alUMThI OKpYXKatoLLel
cpenbl, cobnogeHns npasun
OTHOLUEHMS K XXWBON U HEXMW-
BOW Npupoae.

BbiSiBNSITb M OLEHMBATL CTe-
NeHb 3arpsi3HeHNs NomeLle-
HUAN.

suiowroung
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[MpodosxxeHue

Ne
n/n

Tema

Copep)xaHue

LleneBas
yCTaHOBKA
ypoka

Kon-Bo

yacoB

OCHOBHbIE BMAbl AEATENbHOCTH
obyuarowmnxcsa Ha ypoke/
BHEYPOUYHOM 3aHATUM

Ucnonb3oBaHue
ob6opyaoBaHue

JlabopatopHas pa-
6ota N? 6 «OueHka
KauyecTBa OKpY>KatoLLel
cpenpl»

®ukcnpoBaTb pe3ynbTaThbl Ha-
bniofeHun 1 aenatb BbIBOAbI.
Cobntoaatb npaeuna paboThl
B KabuHeTe, obpalleHus ¢
nabopatopHbiM 060pyaoBa-
HUEM

Q?
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BEVMOJIOruns Q7 KBAHTOPUYM

MnaHbl ypokoB

Ypok N2 1 no teme: «[ibixaHue pacTeHun»

KoHcnekT ypoka 6uonormm ¢ ucnonb3oBaHnem umdpoBon nabopatopun (6uonorus
6 Knacc)

Llenu ypoka:

o O6yyarouwjue: U3y4nTb AblXaHUE pacTeHUM, YCTAHOBWUTb, Kak MPOMCXOAMT rasoobMeH B
pacTeHMsIX, BbISICHUTb, YTO AbIXaHWE Yy PACTEHUM CBA3AHO C OKMC/IEHUEM CNOXHbIX Be-
LWEeCTB W BbIAENIEHWEM 3HEpruuM; nokasaTb pasnvyue U B3auMOCBSA3b MPOLIECCOB AblXaHus
1 POTOCMHTE3a, MPOACIKUTL pa3BUTHE NPeACTaBneHnin 06 obMeHe BeLLecTB.

o Pa3susaroujue: NpOAO/IKUTb Pa3BUTHUE SIOMMYECKOro MbllWeHns, cnocobCcTBoBaTh pas-
BUTMIO Y YYaLLMXCS YMEHWI yCTaHaBIMBaTb NPUYMHHO-CIEACTBEHHbIE CBA3W, UCMONb3YS
MPUEM «3Hato, XO4y Y3HaTb, Y3Han»; yMeHnn 0606waTtb aenaTb BbIBOAbLI, MPOrHO3UPO-
BaTb, Bblpa)KaTb MbIC/IM B CIOBECHOMN (popMe.

* BocnumamebHbie: BbipabaTbiBaTb YMEHWE OCO3HAHHO TPYAWUTLCS HaA MOCTABNEHHOW
LleNIblo, BOCMMTbIBaTb 6epeXxxHOe OTHOLLEHME K 3€/IEHbIM HAaCAXKAEHMSIM

®opmuposatb YY/:

JluyHocmHble YY/: nposiBAsiTb NO3HaBaTENbHbIA MHTEPEC K U3YHYEHMIO NMPOLLECCOB, NPOMC-
XOASALMX BHYTPU PacTUTENbHOrO OpraHvM3Ma; NOHMMaTh: yYebHble 3a4ayun U CTPEMUTLCS UX Bbl-
MOJSIHWUTb, CBOIO YCMELWHOCTb NPU U3YYEHUU TEMBI.

PeaynsmusHblie YY/]: camMoCTOSTENbHO ONpeaensiTb Lenb y4yebHOi AesTenbHOCTM; OCyLecT-
BNISITb Lie/IeHaNpPaBIeHHbIA MOMCK OTBETOB HA NOCTAB/IEHHbIE BOMPOCHI; BbINOMHATb 3a4aHUs B
COOTBETCTBUM C LieNbio; CaMONpPOBEPKY, B3aMMOMNPOBEPKY M KOPPEKTUPOBKY y4ebHOro 3aza-
HUS.

KommyHukamusHbie YY/]: $opMynupoBaTb COOCTBEHHbIE BbICKa3blBaHWUS B paMKax yyebHo-
ro Avanora, UCnonb3ys TEPMUHBI; OpPraHn30BLIBaTL y4ebHOe B3aMMOAENCTBYE B rpynne.

Mo3HaBaTenbHble YY[: CTPYKTYpUMpOBaTh 3HAHMS; aHaNM3MpOBaTh TEKCT U PUCYHKU Y4ebHK-
Ka; 06bEKTOB XMBOW Npupoabl (KOMHATHbIE LBETYLUME PACTEHUST), NPOBOAUTL CPABHUTENbHbIN
aHanu3 Mexxay (PoTOCMHTE3OM U AbIXaHUEM.

[lpedmemHbie YY/:

M3yunTb Npouecc abixaHus. Onpeaenutb B3aMMOCBA3b NpoLecca AbiXxaHus U (OTOCUHTE3a.

JINYHOCTHBIE:

YMeHMsi NpOBOANTb CaMOOLIEHKY Ha OCHOBAHWUM KpUTEPUS YCMELLHOCTM y4ebHoW aesTenb-
HOCTU

MeTtanpeaMeTHbIE:

PeaynamusHbie YY/: YMeTb onpefensite U ¢opMynnMpoBaTh LeSlb Ha YPOKe C MOMOLLbIO
YYUTENS;, NPOroBapuBaTh MOCIEAOBATENBHOCTb AEUCTBMI Ha YpoKe; paboTaTb MO KONIEKTUBHO
COCTaBNEHHOMY NJaHy; OLEHMBATb NPaBUIbHOCTb BbIMO/IHEHWS AENCTBUSI HA YPOBHE afieKBaT-
HOW PETPOCMEKTMUBHOM OLIEHKM; BHOCUTb HEOOXOAMMblE KOPPEKTVBbLI B AEMCTBME MOC/IE €ro 3a-
BEPLUEHMS HA OCHOBE OLIEHKM y4yeTa XapakTepa CAenaHHbIX OWMOO0K; BbiCKasblBaTb CBOE npep-
NONOXXEHWME.

KommyHukamusHble YY/l: YMeTb 0OpMASTL CBOM MbICIM B YCTHOM (OpMe; CnylaTb U Mno-
HUMaTb peyb APYruX; COBMECTHO A0roBapuBaThCs O Npasunax paboTel B rpynne.

[o3HasamesibHbie YY/: YMETb OPUEHTUPOBATLCS B CBOEN CUCTEME 3HAHWUM: OT/IMYATbL HO-
BOE OT Y>Xe U3BECTHOro C NOMOLLbI0 yunTens; 4o6blBaTb HOBbIE 3HAHWS: HAXOAUTb OTBETHI Ha
BOMPOChHI, MCMO/b3Yst YYEOHUK, pa3AaToYHbI MaTepuan, CBOM XMU3HEHHbIN ONbIT U MHdOpMa-
LMIO, MOMTYYEHHYIO Ha YPOKe.

O6opynoBaHue: KOMMNbIOTEP C NporpamMMoii Releon Lite, aaTumkm kMcnopoaa v yrnekuc-
noro rasza, CemeHa gaconu (B Tpex 6aHkax), Nnpe3eHTaums.

[vpakTuyeckne MaTepuansl Ans OpraHM3auny CaMOCTOSTENbHOM PaboThl.

B coaepxaHue 65




KBAHTOPHYM BMOJIOTUA

o
)

MeToabl 06yueHus:

o OpraHusaums u ocylectsneHue YBIT:

o CnoBecCHbIW, HarNsa4HbIM, PENPOAYKTUBHbIN, NPO6IEMHO-NONCKOBLIN, CAMOCTOSITENbHAS
paboTa B napax, paboTa ¢ TekCcToM y4yebHuka, Tabnnuamm, cxemamu.,

o CTUMynMpOBaHMe W MOTUBALMS YYeHUS:

¢ AHanu3 XM3HEHHbIX CUTYaLMN, CO34aHMe CUTyaLmn ycrnexa.

Tun ypoka: KoMOUHMPOBAHHbIN.

XOA4 YPOKA

3T1an ypoka 1. OpraHuM3aLMOHHbIN

MpeanonaraeMass NpPoAO/HKUTENbHOCTb: 1—2 MUH.

Meparornuyeckas AesTeNnbHOCTb yUnuTens:

npoBepsieT roTOBHOCTb K YPOKY, OpraH13yeT BHUMaHWe Knacca K paboTe Ha ypoke, co3gaeT
MOJIOXXMTESbHbIA 3MOLIMOHASbHbI HAaCTPOM y 06yYatoLwmxcs.

YuebHas pesTenbHOCTb 06yuyarowmnxcs:

3MOLMOHANBbHO HACTPamBalOTCs Ha MPeACTOosLWY Y4ebHyo AesTeNlbHOCTb.

3T1an ypoka 2. AKTyanusauus u o06o6weHme 3HaHUH

MNpeanonaraemMas NPOAO/DKUTENbHOCTb: 6 MUH.
Meparornuyeckas AeATeNbHOCTb yunTens:
— MpoBOAMT (PPOHTaNbHYO beceny; akTyanusmpyeT MMeKOLMECs 3HaHWs, noMoraer
0606LLEHNIO 3HAHUN;
— C0o34aeT AN obyyarowmxcs NnpobneMHyto cuTyaumio; noby>xaaeT K BbICKa3blBaHNIO
NPeAnoXeHun o cnocobe 1 cpeacTBax AOCTUXKEHMS NOCTABNEHHON LiENW.
Paboma ¢ mepmuHamu u noHAMUAMU.
MocmaHoska npo6iemMHo20 Bonpoca: aHrNuAcKui xumMuk [xoseda Mpuctaun, B 1771 roay
NPOBEN CNeayoLMi ONbIT: B35 ABa CTEKNSHHbLIX KONNaKa, NoA KaXabiM U3 HUX MOMECTUN
Mbllb. HO Mo OAHMM KOMMAKOM OH MOMECTM/ CTakaHUMK C BETKOW pacTeHus (TaM Mblllb
ocTanacb xuBsa). log Apyrum Konnakom pacteHus He 6bi10, TaM Mbllb nornbna.
— Kak Bbl aymaeTe, rnoyemy norubna Mmbib?
— O KaKOM CBOWCTBE XMBOro Mbl 6yaeM CEeroaHsi Ha ypoke roBopuTb?
— MoyeMy Mblwb He nornbna Tam, rae bbino pacteHune?
YyebHas pesiTenbHOCTb 06y4YarOWMXCS:
OTBEYatOT Ha BOMPOChHI, BbICKA3blBAOT CBOW NMPeANOoNIOKEHUS. NpeaaaratT 1 CornacoBbiBa-
0T C yuuTenem TeMy W Lieflb YpoKa; npeanaratoT cnocobbl M CpeacTBa AOCTDKEHUS LiENN.
lpednonazaemsili omsem Ha sonpoc. CHopMynmMpymnTe TEMy HalLero ypoka. «[bixaHue
pacTeHUN»,

3T1an ypoka 3. l[puMmeHeHne 3HAaHUA B HOBOW CUTyaLuM

MpeanonaraemMas NPOAO/HKUTENIBHOCTb: 25 MUH

Meparornyeckas AesTeNbHOCTb yUMTeNs:

1) BepeHue 6eceabl, OTpaxatoLen BOMpoCh!:

BcnomHuTe, 4TO BaM M3BECTHO O AbIXaHUW.

WNcTopusa MNpuctnn

2)

1. MoyeMy MbIWOHOK Npu NOBMOPHOM 3KchepumeHme 8 Koposnesckom obwecmse noaub?
2. Moyemy y 6o2amol damsbl pasbonenacs 20108a?

Yyutenb. YTobbl OTBETUTb Ha BOMPOCHI, M3Y4MM MPOLIECC AblXaHUs Y PacTEHW.

— [laBainTe BCNOMHWM, KaKu1e ra3bl BXOAST B COCTaB BO3ayXa?
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CoctaB Bo3ayxa: A30T — 78%; Kucnopon — 21%; Yrnekucnbint ra3 — 0,03%.
— Kucnopog 1 yrnekucnbii ras 06nagatoT pasHbiMy cBocTBaMuU. (3anonHeHue Tabnu-

Lbl)
KVICJ'IODOD, HeMHoro Tsxenee BO34YyXa I'Ionep>|<MBaeT ropeHune
Yrnekucnbivi ra3 3HauMTeNbHO TAXenee BO3- | He noaapexvBaeT ropeHue
Ayxa

3) yuuTenb npegnaraeT pewwmnTb IKCNepUMEHTanbHY0 3adady: -A novemy B Tabnuue Het
A30Ta? (3TOT ra3 He y4acTBYET B npoueccax AblxaHus u (OTOCUHTE3A).

Yuutenb: Npyu ropeHnn opraHMYecKme BELECTBa B3aMMOAENCTBYIOT C KUC/IOPOAOM, NMPOUC-
XOAMT OKUCNEHME OpraHUYecKmX BeLecTB W BblAenseTcs aHeprus. PebsaTta, 5 BaM 0TKPOIO
TalHy: NPOLIECC OKMCIEHNS MOXET MPOUCXOAUTL He TOMbKO B NPOBMPKE, HO U B XXMBLIX Op-
raHu3Max.

Y XMBOTHbIX M Y YesioBeKa BO BpPeMS MNuLLEBapeHUs CNOXHbIE OpraHMYeckue BellecTBa
pacnagatTcs Ha 6onee NpocTble, N3 KOTOpbIX OHM 0bpa3oBanuck, — H20 n CO2! npu
3TOM Bblgensietcs sHeprusi. OKUCNEHME CNOXHbBIX BELLECTB, MPOUCXOAUT C y4acTUeM KMCo-

poaa.

3anuieM cxemy npoLiecca AblxaHus B TETPaab.

Cno)xHble OpraHM4YecKne BellecTBa + KUCA0poa = YINIeKUCabi ras + Boaa +
+ E (3Heprus)

Mo TaKow e cxeme MPONCXoaUT npouecc AbIXaHUA Ny paCTeHMVI.

KakoBo 3HauyeHue kucnopoda? Kak UCnosib3yoT 3HEPrui0 pacTeHUs, BbiAeNMBLUEKCS Npuy
OKUCNIEHNN OpraHNYecKuX BeLLecTs?

4. OnbIT «/[IblIxaHne ceMsiH»
Yyalmeca genarT BbiBOA: O TOM, YTO BCE OpraHbl Ablwat. MoCcKonbKy Npu nNpoTekaHuu npo-
Llecca AbIXaHWUS NOT/OLAETCS KUCNOPOA W BbIAENAETCS YrNEKUCbIN Fas.

4, PacTeHusa AbllaT TONMbKO B TEMHOTE?

PacmeHus — usble op2aHU3Mbl U OHU, KAGK U Mbl C 8amu Obiliam Kpy2/10CYymoYHO, Npu /-
6bIx ycnosusax. lpu gomocuHmese BbiOesSemCa KUCA0pod, a No2/owaemcs Yeaekucbil
2a3. B npouyecce ObixaHusA nozaowaemcs KUC/0pod, a 8bi0esaemca yeaeKucbil 2as.
MonyyaeTtcs, B OpraHn3Me pacTeHus Ha CBeTY NpoTeKatoT ABa npouecca — HOTOCUHTES U
AblXaHWe, HO KuUcnopoda Bbliaensercs ropasgo 6onblie, YeM ero NornowaeTcs, a B TEMHOTE
B OpraHu3Me pacTeHus NPOoTeKaeT TOJIbKO NPOLECC AbIXaHus.

Ha pocke HanucaHa cxema. Bam HeobxoaMMO CoeanHNUTb CTPeNKaMm NpoLecchl AbIXaHWs 1
(POTOCMHTE3A C BELLECTBAaMM, KOTOPbIE YHaCTBYIOT B 3TUX npoueccax.

5. MNpoBepbTe, NpPaBWUbLHO SN Bbl BLIMOAHUAN 3afaHue.

Kucnopop
doTOCUHTES AbixaHue
Yrnekucnoii ras

YuyebHas aesTenbHOCTb 0byvarowmnxcs:

1) OTBevaloT Ha BONPOCHI yuuTens, npu HeobxoAMMOCTN KOPPEKTUPYIOT OTBETbI O4HO-
K1aCCHUKOB.

2) HabniogatoT 3a AEMOHCTpaLMen onbiTa, B pabounx TETPaAsX AENaloT KpaTKue 3anucu.
MpUHUMAIOT y4yacTie B 0BCYXAEHUM CNOCo6a PELLEHMs SKCMEPUMEHTANbHON 3adadu, npea-
naratoT CBOM Cnocobsl.
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YyebHas pesiTenbHOCTb 06yyarowmnxcs:

1) OTtBevaloT Ha BOMPOCHI yunTens, npu HeobxoaAuMMOCTU KOPPEKTUPYIOT OTBETbI OAHO-
KNaCCHMKOB.

2) HabniogatoT 3a AeMOHCTpaLUymen onbiTa, B pabounx TeTpaasx AenatoT KpaTKue 3anucu.
MpUHMMAIOT yyacTue B 06CYXAEHMM CNOCOba pELLEHUS SKCMEpUMEHTaNbHOW 3adaun, npea-
naratoT CBOM Cnocobbl.

A noyemy B Tabnuue HeT A30Ta? (3TOT ras He y4acCTBYeT B npoueccax AbiXaHUst U POTOCKH-
Te3a).

1) 3anucbIBalOT pe3ynbTaThl 3KCNEPUMEHTA B TETpPaaM.

ObixaHne — 3TO Npouecc OKMCIIEHNS C/IOXKHbIX BelecTB C y4acTMeM Kucnopopaa.
ObiXxaHue — 3TO NpoLecc NOCTynAeHUs B OPraHU3M KUCNOPOAA, KOTOPbIA y4YacTBYEeT B pe-
aKUMSIX OKMcneHns (pasnoXXeHns) CNOXHbIX OpraHNYecKMX BELLECTB Ha NPOCTble C OCBO-
6oXxxaeHneM sHepruu.

2) HabntopaloT 3a npoBeAeHMEM 3KCNepuMeHTa.

3) 3aHoCAT pe3ynbTaThl HabntoaeHUn B Tabnuuy.

4) 3anucoiBatoT B pabouyto TeTpaab COeANHEHUS U UX NPUMEHEHWE B Pa3NYHbIX 061acTsX
AeATeNbHOCTU YenoBeka.

3tan ypoka 5. KOHTponb ycBoeHusl, 06Ccy)xaeHne AonyLeHHbIX ownbok
M UX KOppeKuus

Mpeanonaraemas NpoAoO/HKUTENbHOCTb: 10 MUH.

Meparornyeckas AeATENbHOCTb yYUTENSA:

opraHusyeT 06CyXxaeHne pe3ynbTaToB UCCeA0BaHMS, NPOBEPSET NPaBUIbHOCTb 3anncaH-
HbIX YPaBHEHWIA peakLuid U caenaHHbIX BbiBOAOB. OTMEYaEeT BaXXHOCTb NPOTEKALLMX Npo-
LIeCCOB B pa3HbIX YaCTAX pacTeHns

YyebHas pesTenbHOCTb 06yvarowmnxcs:

CpaBHMBAIOT pe3ynbTaTbl paboTbl B Nape C AaHHbIMK, MOYYEHHbIMU APYTUMU YYEHUKAMN;
npy HEOBXOANMOCTN KOPPEKTUPYIOT BbIBOAbLI M YPABHEHUSI XUMUYECKUX PeaKLUN.

3tan ypoka 6. UHdopmauma o goMaluHeM 3aaaHuK U pednekcus

MpepnonaraeMass NpPoAO/HKUTENbHOCTb: 6—7 MUH.

Meparornyeckasn AeATeNbHOCTb yUnTens:

WHDOPMUPYET O AOMALLHEM 3alaHUM, JAET KOMMEHTapUM MO €ro BbiMOJHEHWUIO;
npeanaraeT aHKeTy pednekcum K ypoKy 1 npeanaraet paccumtatbh «MHAMBMAYaNbHbIN UH-
[eKC KayecCTBa YpOoKa»;

NoABOAUT pedieKCMBHYO CTaTUCTUKY YPOKa NO KOIMYECTBY YYEHWUKOB, Y KOTOPbIX MHAEKC
KayecCTBa BblLLE 3HaYeHns 5;

AEMOHCTPUPYET 3anncb LenN Ypoka, cnpawumeaeT: «Kak Bbl AyMaeTe AOCTUrHYTa /M LieNib?».
Ecnm npobnema He peleHa W uenb He JOCTUrHyTa, NpeanaraeT o0bbsCHeHWe, W npeanaraeT
B [OMNOJIHEHME K JOMALLHEMY 3aaHUI0 NOAYMaTb HaZ NPUYMHAMK 3TOrO.
MpoaHanu3unpyiTe 3HaHWs, NMOSyYEHHbIE HA YPOKE, CAENANTE BbIBOAbI: YTO HOBOMO Y3HaNM
0 AblXaHUW PacTEHUI?

Mbl y3Hanu:

* YTO NpOLECChl AblXaHWs U POTOCUHTE3A — NPOTMBOMOSIOXHbI APYT APYrY.

* MNpW AblXaHWUW PacTeHWs! MOMNOLWAOT KUCNOPOZ, @ BbIAENSIOT YrEKUC/bIN ras.

* MpOLECC AbIXaHWs NPOUCXOANT Ha CBETY U B TEMHOTE, a ANs npouecca (OTOCMHTE3a He-
obxoaum ceer.

* pacTeHue [blWNT Yepe3 YeYyeBMYKN 1 yCTbuua.

* Kucnopoa HeobxoamM pacTeHusM Ans OKMCNeHns opraHumyeckux sewects (BXY) ¢ oc-
BOOOXXAEHMEM SHEPIUN AN XKU3HW.
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YyebHas pesiTenbHOCTb 06yyarowmnxcs:

3343al0T YTOYHSIOWME BONPOCHI O BbINOSHEHUM [OMALUHEro 3afjaHus;

PaCcCYnTLIBAIOT MHAMBUAYAbHBIN MHAEKC KA4yecTBa YpoKa;

ONPEeLENsoT CTENEHb COOTBETCTBMS MOCTABNEHHOW LIENIN U PE3yNbTaToB AEATENbHOCTH; CTe-
MeHb CBOEro NPOABWKEHMS K Lienu;

BbICKA3blBalOT OLIEHOYHbIE CYXAEHMSI N COOTHOCST pe3y/bTaTbl CBOEW AEATENBHOCTU C Lie-
NbIO YpoOKa.

MATEPUAJIbI 414 NOAINOTOBKU K YPOKY

1) Uctopusa onbita [xo3eda Mpuctan

«$1 B35/71, — Nncan OH, — HEKOTOPOE KOJIMYECTBO BO3AyXa, COBEPLUEHHO NCMOPYEHHOMO
AblXaHWEM MbIlLK, KOTOpasi B HeM nornbna; pasgenun ero Ha ABe YacTu: OAHY YacTb BO3AyXa
nepeBen B COCYA, NOTPY>KEHHbLIN B BOAY, @ B APYryI0 YacTb, TAKXe 3aK/NOUYEHHYIO B COCYA C BO-
A010, Mocaaun BETKY MATbl. Yepe3 BOCEMb — [AEBSATb AHEN S HALLES, YTO Mblllb NPEKPACHO
MOr/1a XWTb B TOM YacTu BO34yXa, B KOTOPOM poc/ia BETKA MATbI, HO Mblllb MOMEHTA/bHO NO-
rmbna B Apyromn Yactv ero. B TeueHne cemun aHen npebbiBaHNs B COCyAe C UCMOPYEHHbIM BO3-
AYXOM nober MsATbl BbIPOC NMOYTM Ha 3 AtoMMa 1, KpOMe Toro, 06pa3oBan HECKObKO HOBbIX».

Takum 06pa3oM, pacTeHue Kak Obl NMUTanNoCb UCMOPYEHHBIM BO3A4YXOM, TO €CTb YI/IeKUC/bIM
ra3oM. OHO pOC/I0, O4MLLANO BO3A4YX, NOMNOLWaAs YrNEKUCbINA Fa3 1 BbiAenss KMCIOPOA.

OTkpbITHe Mpuctan npounsseno 60sbLLoe BreYaTneHne B Y4EHOM Mupe. JTOHAOHCKOe Kopo-
neBckoe 06LeCTBO YYeHbIx npucyanno Mpuctam 60nbLyto 30/10TYI0 Mefanb U YeCTBOBaO Ha
TOPXXeCTBEHHOM CObpaHuu.

Mocne onbIToB MPUCTAM C KONMAKOM U Mbllbo BCE BbiCLLee 06LeCcTBO 3aroBOpMIIO O Crno-
COBHOCTM pacTeHMM oumnwaTh BO3AyX. B Moay BOLWNO CTaBUTb NOBONbLIE LIBETOB B KOMHATaX:
Befb OHW UCMPABNAOT T. €. «OYULLAIOT» BO34YX.

OnHa oyeHb boratas gama peluvna npoBepuTb 3TO HayyHoe HabnoaeHue Ha cebe. OHa
BeNena ABOPEeLKOMY MOCTaBUTb B KOMHATY Ha HOYb MNobosblIe pacTeHuin. HayTpo aama npo-
CHyJ1aCb C CUNbHOM rONIOBHOM 60MbI0 1 B TOT Xe BeYep Ha NpuéMe pacckasana BCEM, YTO
MpucTnu NAyT 1 06MaHLWMKK.

YuyéHble B3BO/THOBANNCL, M Koponesckoe 06LwecTBo nonpocuso MpucTim NoBTOpUTb OMbIT.
Bbin Beuep. B 605bLLOM 3ane cugenu yueHble B MaHTUSX M 6enblx napukax. Fopenu ceeun. Bee
B TULUMHE COCpeaoTOYeHHO Habnoganu 3a TeM, uto genan Mpuctau.

— BOT BUAWTE MbILIOHOK B COCYAE C BETKOW MSATbI XMB....

— HeT, OH 3aabixaeTcs... u yMUpaeT, — pa3ganucb rosoca.

Ha pocke!

3anuwem cxemy npowecca AblxaHua B TeTpadb.

CnoxkHble opraHMYeckue BellecTBa + KUCnopoa = yrieKucnbii ras + soga +
+ E (3Heprus)

2) CamocTosiTenbHO pab c yue6HMKOM B napax. 3anonHeHue tabnuuybl «CpaBHe-
HUe ropeHue u AbixaHme»

lopeHune CxoAHO C AblxaHneM. Ho ropeHue npoTekaeT oveHb 6ypHO 1 BbICTPO, C BblAeNeH!-
eM 60MblIOro KONMYeCTBa 3Heprnn. A npu ObIXaHUKM Pa3fiOXXEHUe OpraHMYecKuX BeLLecTB,
MPOMCXOANT MeASIEHHO, MOCTENEHHO B HECKOJIbKO 3TAMO0B, Ha KaXXA0M M3 3TanoB BblAeNseTcs
He 60nbLIOe KOIMYECTBO 3HEPrUK, KOTOPYIO paCTeHNS UCMONb3YIOT Ha POCT, pa3MHOXEHUE U
ApYyrue npoLecchl XXU3HeaesTeIbHOCTMU.

B coaepxaHue 69




Q7 KBAHTOPWMYM BUOJIOrUS

3) OnbIT C NICNONIb30BAaHMEM AATYMKOB KUC/IOPOAA M YIIEKMCIOro rasa uugpoBoit
na6opartopumu Releon Lite

onbIT

B3snu Tpu npo3payHbix HaHKku:

1) B nepsyto nomectnnm 30—40 Habyxwmx npopacTatolwmx ceMsH daconu,

2) BO BTOPYIO — KOPHEN/I0A4bl MOPKOBM, Nepes OrnbITOM MOMECTU B BOAY Ha TPW OHS,

3) B TPeTbO — cBEXecpe3aHHble cTebnn pacTeHUst C IUCTbSMMU.

BaHKku 3aKkpbin Npobkamu 1 NOCTaBWUAM B TEMHOE Tennoe MecTo.

1. Ha cneaytowwmin aeHb onyCcTUIN B KaxAayto 6aHKy AaTuMK KMCOpOAa v YrNeKUCNoro rasa
undposon nabopatopun Releon Lite.

2. 3anyctvnm nporpamMmy Releon Lite.

3. 3aduKcmpoBanu AaHHbIe.

4, 3anonHunun Tabnuuy

baHka 1 baHka 2 baHka 3

Kucnopoa

Yrnekucnoiv ras

Yyalmeca aenaroT BbIBOA: O TOM, YTO BCe OpraHbl AblwaT. MOCKONbKY Npu NpoTeKkaHuu npo-
LeccCa AblXaHnA NOrfowaeTca KNCopoa U BblIAENAETCA YITIEKMCJ'IbIl\;I ras, KOTOprﬁ HE noaaep-
XMNBAET rOpeHn4.

4. TeopeTuyeckoe nosicHeHMe nabopaTtopHoro onbiTa
EcTb In y pacTeHuit cneuunanbHble OpraHbl ANS AblIXaHUA?

Y pacTeHuit HET creLmanbHbIX OPraHoB AblXaHUsl, HO Y HUX B KOXWLE IMCTa PaCcrioNIOXKEHbI
yCTbMLA, Yepe3 KOTOpbIE MPOUCXOANUT ra300bMeH. YCTbULA COCTOAT M3 ABYX 3aMbIKAOLLMX KNe-
TOK U YCTbUYHOW LLENN, YEPE3 KOTOPYIO KMCNOPOA NOCTYNAET B MEXKNETHUKM IUCTA, @ 3aTeEM B
KNeTKW. B kneTkax nponcxoanT NPoLEecc OKMCNEHNS OpraHMYeckmx BelecTs (pacnag) obpasy-
€TCS YINEKNUCNbIN ra3, KOTOPbIN YAANSETCS U3 KNETOK Yepe3 YCTbUYHYIO LLEND.

51 xouy 106aBUTb, YTO [bIXaHWE Yy PacTEHUN MOXET NPOUCXOAUTb B KOPHSX M B CTEONSX.
Kaxaas KneToyka pacTeHuit AbIKT. B KOPHAX NOroLLIEHNE KUCN0pOo/aa OCYLLECTBNSIETCS C MO-
MOLLIbIO KOPHEBbLIX BOJIOCKOB, @ B CTEHNAX — Yepe3 yeyeBnyku. 03TOMy nocne Aoxas v no-
CNe NonMBa KOMHATHbIX PaCcTeHUA HEOBXOAMMO PbIX/IUTb 3EM0, YTOObI YBENNYUTL AOCTYN
KMCNopoaa K KOPHSIM.

WTaK, Mbl C BaMM YCTaHOBWAN, YTO pacTEHNAM HeobxoamM Kucnopoa Ans AbixaHusi. Ho B
PaCTEHUAX NPOTEKAET NPOTUBOMONOXHBIN NPOLIECC (OTOCUHTES, B pe3yNbTaTe KOTOPOro KUC-
nopog ebigensieTcs. bes kucnopoaa XuBble CyLLeCTBa XUTb HE MOryT.

5. 3akpensieHue 3HaHUM y4yaLmuxcs.

Kak Bbl OTBETUTE Ha Npo6neMHble BOMPOCHI, MOCTaB/EHHbIE B Hayane ypoka?
CpaBHuUTe AblXaHue 1 hOTOCUHTES.

OTBETbTE Ha BOMPOChI, 3aN0NHKTE Tabuly.

YepTbl Npouecca PoTOCHUHTE3 AbixaHue
1. B kakux kneTkax npomc- B kneTkax, coaepxalumx
XOOUT? X7IOpONaCTbi Bo Bcex kneTkax pacteHus
2. KakoMn ras nornowaetcs? | Yrnekucnbiii ras Kucnopoa
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[MpodoxeHue
YepTbl Npouecca doToCHUHTE3 AbixaHue
3. Kakol ras Bbigensietcsa? Kucnopopg Yrnekucnbi ra3
4. B KaKoe BpeMs CyTOK [IHEM KpyrnocyToyHo
NponcxXoanT? (¥ OHEM M HOYbIO)
5. Y70 NpouncxoamT ¢ opra- OkucnstoTcs
HUYECKUMU BeLLecTBamMmn? ObpasytoTcs (pacnagatotcs)
6. DHeprusa? Hakannveaetcs Bbiaensercs
6. Bonpocnbi B popmaTte N'UA, BINP
1) BctaBbTe nponyiwieHHble cnoBa. (nNo Tabnuue)
1. PacTteHus npu gbIXaHUW NOrIowWaT..........
2. PacTteHus npu AbIXxaHWM BbIAENSIOT.........
3. OpraHuyeckue BeLLeCTBa NpU ObIXaHWMU............
4. PacTeHus AblWaT B ...... BpeMs CyTOK
5. Opblwar ...... OpraHbl pacTeHus.
6. MNMpu doTocuHTE3E KMCNOpOaa......... bonblue, Yem ...... npuv AbIXaHWW.

2) W3 npuBeAeHHbIX HMXKE NPU3HAKOB Bbi6epuTe NpU3HaKKU, XapaKTepusyowme
¢hoTOCHHTE3 U AbIXaHHUe.

A) MpoucxoauT BO BCeX KneTkax. (4)

B) MpoTtekaeT TonbKO Ha cBeTy. (P)

B) MornolwaeTca yrnekucnblii ra3 u BbiaenseTcs kucnopoa. ()

I NMpoucxoauT B KNeTkax ¢ xnoponnactamu. ()

[1) NMpoTekaeT Ha CBETY U B TEMHOTY. (4)

E) Opranuyeckune BelectBa obpasytotcs. (i)

X) OpraHnyeckue Bewlectsa okucnatotcs (pacnagatotcs) ao CO2 n H20. (a)

3) MornowaeTcs KUCIopoa v BbIAENSETCS YrNeKUCNbIn ras. (a)

3) BcTaBbTe B TEKCT NponyLleHHble C0Ba.

1. B npouecce hOTOCMHTESA...... OPraHUYECKMX BELLECTB, NPK AbIXaHUM OpraHUYecKue Be-
LecTBa....

2. ®OTOCMHTE3 NPOTEKAET TOMBKO......, @ MPOLECC AbIXaHuS.......

3. B pacTeHum Ha CBETY NPOTEKAET NPOLECC....... ......

4, DOTOCUHTES NPOTEKAET B KNETKAX, COAEPXKALLMX XI0POdUNI, @ NMPOLIECC AbIXaHMS ......

5. B oTnnume OT npouecca AblXxaHusi, OTOCMHTES NPOTEKAET TONIbKO B OPraHM3Me.........

Ypok 2. «M3yuyeHue paboTbl OpraHoB KpoBOO6paLleHnsa»

KoHcnekT ypoka 6uonorun cC ucnonb3oBaHueM uudpoBon nabopatopum (6uonorus 8
Kface)

Llenb ypoka: 0606WwmnTb 3HaHUa yyawmxcs no Teme «KpoBb M KpoBOOOpaLleHne», uc-
NOMb3ysl 3HaHWUA NO PasMYHbLIM pasgenam 6uonornm n GU3NKK; CoBEPLUEHCTBOBATb HaBbIKK
KOHTPONS U CAMOKOHTPONS Y YYaLLMXCS.

3agaum ypoka:

O6paszosamesibHaA: CNocobCTBOBaTb POPMMUPOBAHUIO Y YUALUMXCS 3HAHWI NO Pa3INYHbIM
pasgenam 6uonorun n husmku. YctaHaBAmMBaTb CBSA3b MEXAY OTAENbHbIMU TEMaMU 3TUX Npea-
METOB. HayunTbCs UCMOJb30BaTh NOMYYEHHbIE 3HAHWS Ha NPaKTUKE.
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Pa3susarowan: npogomknts opMMpOBaTb YMEHNS CUCTEMATU3MPOBaTb M BbIAENSATb rnas-
HO€, CyLLEeCTBEHHOe, YCTaHaBNNBaTb NPUYMHHO-CNIEACTBEHHbIE CBSA3M, CNOCOHCTBOBAaTL pa3Bu-
TUI0 BOOBpaXeHNsl, yCTaHaBNMBaTb CBA3b TEOPWM C NPAKTUKOM.

BocnumamesnbHas: cnocobCcTBOBaTb POPMUPOBAHUIO COMETAHWUS UHAMBUAYANBHbIX, MPyn-
NOBbIX W KOMNEKTUBHbIX BUAOB AESTENbHOCTMU.

O6opynoBaHue:

Lincdbposas nabopatopus no pusmnonorum (aatumnk 4CC),

Tun, BuA ypoka: VHTErpMpoBaHHbIA TUM ypoKa. ITO MO3BOMMUT YYalUMMCS MOHATH NpoLec-
Cbl, MPOMCXOASILLME B OpraHM3Me YesioBeka C TOUKM 3peHns bruonorum n husmkm.

MnaHnpyeMble pe3ynbTaThbl: YYaLMecs Hay4yaTcs Nony4vaTb 3HaHWS, UCNOSb3Ys pasiny-
Hble BUObl AESATENbHOCTM U UCMONb30BaTb 3TW 3HAHUA A4N19 NPOBEAEHWUS 3KCrepuMeHTanbHO-UC-
cnefoBaTenbCKnx pabor.

JINYHOCTHbIE pe3ynbTaTbl: 6yoym cHopmMuposaHbl: PasfNdHble HaBblKM 0By4eHus; npu-
0bpeTéH onbIT paboThl ¢ VKT (Mo nporpamMMe 0AnH KOMMbIOTEP, OAUH YYEHMK), @ Takxke nabo-
paToOpHbIM 060pYAOBaHNEM MO pu3nKe 1 LudpoBorn nabopaTopueit no 6UONOrMM; HaBbIKK OC-
HOB MOZENMPOBaHMS NPOLECCOB.

YHuBepcanbHble yyebHble AeiCcTBusA: MeTanpeaMeTHbIM pesynbTaT npeanonaraet ¢op-
MMUpPOBaHME YMEHNIA — YCTaHABNMNBATb NPUUYNHHO-CNEACTBEHHbIE CBSI3W, CTPOUTb NIOrMyeckoe
paccyXAeHWe, YMeHMe CaMOCTOSATENbHO MIaHUMPOBATb NYTU AOCTUMXKEHUS LIENEW, YMEHMe pa-

botatb C coBpemMeHHbIMM UKT 060pyfoBaHMEM MPUMEHSATH MOSTYYEHHbIE 3HAHWS Ha MPaKTUKE.
®opMbl M MeToAbl 06y4eHUs: (DpOHTaNbHbIE, MHAMBUAYA/bHbIE, FPYNMOBble, UCCNe[0Ba-
TenbcKue.

MerToAbl: CNOBECHbIE, HArNAAHbIE, NPAKTUYECKUE, AeLyKTUBHbIE.

MOHATHUA M TEPMUHDI: BUAbI COCYA0B, TOHOMETP, MMNEPTOHUS, CKOPOCTb ABMXXEHUS, Ya-
cToTa nynbca, TennoobMeH, razoobmeH.

OpraHusauMoOHHas 4acTb:

Yyallmecs fenstcs Ha 4 rpynnbl O pe3ynbTaTaM NpeABapuUTENbHOWM NPOBEPKE MO TEMAM:
«[1BKeHne KpoBu Mo cocyaam», «OpraHbl KpoBoobpalleHus», «3akoH bepHynnu», «[lasne-
HUe B XMAKOCTAX U razax», «CoobLiatowmecs cocyabl», «M3mepeHne aaBneHns B XXMAKOCTSIX
N B rasax», «TensoobMeH».

2. Xoa MHTErpMpoBaHHOro ypoka no 6monoruun u cgusmuke.

3T1an ypoka 1. OpraHn3aunoOHHbIN

MpepnonaraeMass NpPoAO/HKUTENbHOCTb: 1—2 MUH.

Meparornueckasn AeaTeNnbHOCTb yYUTENS:

MPOBEPSIET FOTOBHOCTb K YPOKY, OpPraHuU3yeT BHUMaHWE Knacca k paboTe Ha ypoke, co3aaeT
MONOXUTENbHbLIN 3MOLMOHANbHBLIN HACTPOMN Y 0ByYatOLWMXCS.

YyebHas aeaTeNnbHOCTb 06yyaroWwmxcs:

3MOLMOHA/NbHO HACTPauBaloTCs Ha MPEACTOSALYI0 YUYEOHYIO AESTENbHOCTD.

dTan ypoka 2. AKTyanusaums u 06o6weHme 3HaHUH

MpeanonaraeMas NpoAoO/HKUTENbHOCTb: 6 MUH.

Meparornyeckas AeATENbHOCTb YYUTENSA:

NpoBOoANT DPOHTaNbHYO beceany; akTyanusnMpyeT UMeIOLLMECS 3HaHUSI, NoMoraeT 0bobLe-
HUIO 3HaHWUIA;

co3gaeT Anst obydarowmxcst NpobnemMHyto cuTyaumnio; nobyxaaeT K BblCKa3blBaHUIO Mpea-
NOXEHWUI 0 cnocobe 1 cpeacTBax AOCTUXXEHUS NOCTAB/IEHHOW LIENW.

Paboma ¢ mepMuHamu u NOHAMUAMU.
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[MpodoxeHue

[MocmaHoska npobaemHozo sonpoca: Cepaue — caMbli paboTOCNOCO6HbIN, NPOAYKTUB-
HbI, PYHKLMOHANbHbIA U BaXXHbI MEXAHW3M B HaleM opraHuame. Cepauy Aaxe CTaBsT
NaMATHUKK. TaK NaMATHUK cepauy YKpallaeT ABOp MHCTUTYTa cepaua B Mepmu.

Yenosek — OTKpbITas buonornyeckas cuctema. MNosToMy CTpoeHue OpraHoB M NpoLecChl,
MPONCXOASALIME B HUX MOXHO OBBSACHUTB HE TOMbKO C TOUKM 3peHust 61Monornm, Ho 1 pusu-
KW 1 XUMUIMN.

BoiaBmkeHMe runoresbl. [lpeanaraeM AokasaTb, YTO MPOLECCH, NpoMCxoaswme B opra-
HU3Me YenoBeka, 06ycnoBneHbl 3aKkoHaMn hU3nkK. I paccMOTPUM 3TO Ha NpuMepe cucTe-
Mbl OPraHOB KpOBOObpaLleHus.

AKTyanusaums onopHbIX 3HaHWM. Mcnonb3ays Tabnuubl U PUCYHKKM, MOBTOPUM:

1. V13 Kaknx OpraHoB COCTOWUT CMCTEMA OpraHOB KpoBOObpaLLeHusI.

2. HazoBuTe Kamepbl cepaua, UxX CTpoeHne 1 yHKUMK.

3. CTpoeHre 1 pyHKUMM KNnanaHoB cepaua.

4. Pabora cepaua.

5. OCO6EHHOCTM CTPOEHMS MONEPEYHO-MON0CATON CEPAEYHON MblLLbl. 6.ABTOHOMMS.
YuyebHas peaTenbHOCTb 06yvyarowmxcs:

OTBEYaloT Ha BOMPOCHI, BbICKA3bIBAOT CBOM NPEANOIOKEHUS. NpeanaraoT U CornacoBbiBa-
0T C yuuTeNneM TeMy W Lefb YpoKa; NpeanaratoT cnocobbl M CpeacTsa AOCTMKEHUS LENW.
[pednonazaembili omsem Ha sonpoc. Bo3MOXHO, ecnv Ucnonb3oBaTb PacTBOPbLI CONEN,
obpa30BaHHbIX rasioreHaMu.

3T1an ypoka 3. [[puMeHeHne 3HaHUW B HOBOM CUTYaLIuK

MpeanonaraemMas NPOAOIKUTENbHOCTb: 25 MUH

lMeparornyeckas AesTeNbHOCTb yUYnUTens:

1) BeaeHne becenbl, OTpaXkatollen Bonpockl: Ha cnanae KapTUHKKU: TOHOMETp, CEKYHAO-
Mep, Hacoc, BOAOMPOBOAHbIE TPYObl. COCYA C KPACHOM XMAKOCTbIO.

Yyutenb 6uonoruu:

1. Kakas accouunauunsi BOHMKAET Y Bac, Npu Buae 3TUX NPeAMETOB C OpraHaMun YenoBeka?
2. Kak Ha3bIBaeTCs cMcTeMa, COCTOSILLAN 13 cepaua, KpOBW pasnyHbIX COCYA0B B OpraHuns-
Me YyenoBeKka?

[peanonaraeMble OTBETbI: KPOBEHOCHAs CUCTEMA UM CUCTEMA KPOBOODpaLLEHMS.

3. Bonipoc: Kak Bbl AyMaeTe, ANst Yero Hy>xHbl 3TK duanyeckme npnbopbl?
[peanonaraemble OTBEThI: AN U3MEPEHUSI AABMEHUS KPOBMW, ANSI U3MEPEHMS YMCna COKpa-
LLlEHWI cepAaua, ANs U3MepeHus nynbca.

Yuutenb: [ns yero Heob6XoauMO M3MEPSTH aBNeHUe KpPOBM, MysbC.

MpeanonaraeMble OTBETbI: M3MEPEHWE AENAOT ANS TOro YTobbl KOHTPONMPOBaTb paboTy
KPOBEHOCHOW CUCTEMBI, A/1S1 U3yUeHNs ee paboThl.

B BaleM knacce nocne NpoxXoXAeHWst MEAOCMOTPOB, aHau3 pe3yNbTaToB NoKasas, OTK0-
HEHUsl OT HOPMaTUBHbIX MoKa3aTeneit. YeM MoryT ObiTb BbI3BaHbl 3TU U3MEHEHMS.

Yuuntenb: W Tak, y Hac eCTb YCNOBHbIE MOAENN, BXOASILUME B KPOBEHOCHYIO cMcTeMy U hu-
3nyeckne npubopsl. Kcnonb3yro 3tn dusmdeckme npubopsbl, Lndposyto nabopatopuio,
OLIEHMTE CBOE COCTOSIHME OpraHM3Ma Yepe3 paboTy opraHoB KpoBoobpalleHust Monpobyii-
Te cchopMynMpoBaTb Lie/b Hallero ypoka.

Mpeanonaraemble OTBETbI: UCCNEAOBaHME PaboTbl KPOBEHOCHOM CMCTEMbI YeNOBEKa.

B coaepxaHue 73




Q7 KBAHTOPWMYM BUOJIOrUS

MpodoskeHue

Onsa opraHMsauumn nocneapyrowen paborbl Mbl KJ1ACcC pa3aenniiv Ha HECKOJIbKO
rpynn.

3apanume rpynnbl N2 1. Onpegenntb gaBneHue 1 nynbC KaXA0ro YiaeHa rpynnbl, 3anosn-
HUTb Tabnuuy. CpaBHUTL NOJSTyYEHHbIE AAHHbIE CO 3HAYEHMSMW CpefHeCcTaTUCTUYECKOro Ye-
noseka Bo3pacta 13—14 ner. CaenaTb BbIBOA M OTBETUTH HA BOMPOCHI. BbibpaTb aenerarta,
KOTOPbIV AONOXMT pe3ynbTaThl paboTbl M CAENAET BbIBOA.

3apanue rpynnbl N2 2. CobpaTb M3 NpeanoXeHHbIX NpPeAMETOB MOAENb KPOBEHOCHOW CU-
cTeMbl Yenoseka. O6bACHUTbL, MOYEMY B Kanuanspax KPoBb TEYET C MEHbLUIEN CKOPOCTbIO,
4yeM B KpPYMnHbIX cocydax. (aopTe, BeHax, apTepusix). 10 3akoHy BepHynnun o Hepa3pblBHO-
ctn ctpym (Bo ckonbko pa3 ceyeHue cocyaa 6osiblue BO CTOJSIbKO pa3 CKOPOCTb Te-
YeHMSs XXUAKOCTU B 3TOM coCyAe MeHblue U HAa060poT) HapyliaeTca nu pusnyeckunn
3aKOH bepHynnn o Hepa3pbIBHOCTU CTPYMW.

3apanue rpynnbl N2 3. HapyweHue kpoBoo6paLyeHns Npyu HaNoXKeHNM XKryTa.
3apganue rpynnbl N2 4. Bansinue puanueckon Harpy3ku Ha 4acToTy nysibca 1 faB-
NeHus YyenoBeKa (B NpeanioXeHHON rpynne BblIbMpaloT TPEHMPOBAHHOIO YenoBeKa 1 He-
TPEHNPOBAHHOIO)

HalauTe 3aBMCMMOCTb YacTOTbl NyNbCa OT HArpy3kM YenoBeka C NMOMOLLbO LM poBO na-
BopaTopuu v caenaiTe BbIBOA O TOM, Kak 3aBMCWUT YacToTa YAapoB CepAua Npy YBETUYEHWH
(U3MYECKON Harpy3Kn YenoBeka.

3tan ypoka 5. KOHTponb ycBoeHusl, 06Ccy)xaeHne AonyLeHHbIX ownbok
M UX KOppeKuus

MNpeanonaraemMas NPoOAO/HKUTENBHOCTb: 6 MUH.

Meparornyeckas AesATeNbHOCTb yunTens:

opraHu3yeT 06CyxxaeHue pe3ynbTaToB YpoKa, YTO NPOLEeCChl, MPOUCXOASLLME B OpraHU3Me
yesnioBeka, 06ycnoBneHbl 3aKOHaMN (PU3NKM.

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

MoaBoANUT aHanM3 OLUeHKW paboTbl rpynmbl.

BbickaXxuTe CBOE MHEHWe, YTO MONYYMNOCh, @ Kakue BOMPOCHI Bbi3Banu 3aTpyaHEHMS.
Kakon Bug aestenbHOCTH Bbl BbibupaeTe Anst peleHns 3Tux TpyAHOCTEN.

YuebHasa AeATenbHOCTb 06yvaroWmxcs:
AENAIOT BbIBOAI

3tan ypoka 6. UH¢opmauma 0 goMaluHeM 3afaaHUK U pednekcus

Mpeanonaraemas NpoAoO/HKUTENIbHOCTb: 6 MUH.

Meparornuyeckas AesATeNIbHOCTb YUMTENS:

WHPOPMMPYET O AOMALLHEM 3afjaHWW, AAET KOMMEHTApUN MO €ro BbIMOHEHMIO;
npeanaraeT aHKeTy pediekcum K Ypoky 1 npeanaraeT paccymtaTb «MHANBMAYanbHbINA UH-
[IEKC KQUeCTBa YpoKa»;

NoABOANT pedEKCUBHYIO CTATUCTUKY YPOKa MO KONMYECTBY YYEHUKOB, Y KOTOPbIX UHAEKC
KauecTBa BbilLe 3HaueHus 5;

AEMOHCTPUPYET 3anucb NPobNeMHOro BOMpoca M LENu ypoka, crpalwusaeT: «Kak Bbl AyMma-
eTe, peLleH Ny NpobIeMHbIV BOMPOC, AOCTUIHYTA NN LENL?».

YuebHas fesiTeNnbHOCTb 06yyarowmxcs:

3a[aI0T YTOYHSIIOLWME BOMPOChI O BbIMOHEHWUN [IOMALLHEro 3a/laHus;

PaCcCUMTBLIBAOT MHAMBMAYANbHBIN MHAEKC KaYyecTBa YpPoKa;

ONpeaensioT CTENEHb COOTBETCTBUS MOCTABNEHHON LENN W PE3Y/bTATOB AEATENLHOCTH; CTe-
MeHb CBOEro NPOABUXEHUS K LENN;

BbICKa3bIBaAKOT OLIEHOUHbIE CYXAEHMSI U COOTHOCAT pe3y/ibTaTbl CBOEN AeATENbHOCTY C Lie-
NblO YpoKa.
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MATEPWUAJIbI 411 NOANrOTOBKU K YPOKY

OpraH13aunOHHbIH MOMEHT.

WTak, cepaue yeTblpéxkamepHoe, COKpaLLaeTcs PUTMUYHO M NPOTANKMBAET KPOBb MO COCY-
JaM, 6naroaps cepie4HoN MblLLLIE.

CeroHs Hall ypoK MOCBSILLEH KPOBEHOCHOW cucTeMe yenioBeka. CerogHs Mbl AOMKHbI C
BaMM 0606LMTb U CUCTEMATM3MPOBATb HaLUW 3HAHWSI O KPOBU M KPOBEHOCHOW CUCTEME.

MaTtepuanbl gns KONUpoBaHUS

3apanume rpynnbl N21. Onpegenutb AaBneHne 1 NynbC KaXAoro YiaeHa rpynnol, 3anon-
HUTb Tabnuuy. CpaBHUTb NOMYYEHHbIE AaHHbIE CO 3HAYEHUAMM CPEAHECTAaTUCTMYECKOrO Yeso-
Beka Bo3pacta 13—14 net. Cgenatb BbIBOA M OTBETUTb Ha BOMPOCHI. BbibpaTb Aenerata, KOTO-
PbIN JONOXMT pe3ynbTaTbl paboTbl U CAENAET BbIBOA,

MpepnonaraeMbiii BbIBOA: [laHHble pe3ynbTaToOB M3MEPEHMS MOKa3biBaloT, TO YTO KpOBe-
HOCHblE CMCTEMbI YYaCTHUKOB FpyMMnbl MMEKT pa3Hble NMapaMeTpbl AaBNEHWs U Mynbca. Pesynb-
TaT CpaBHEHUSI C HOPMATUBHbLIMM NOKa3aHWSIMK AN AAHHOMO BO3pacTa roBOPST O TOM, YTO Y
OTAENbHbIX YIEHOB PyNMbl OTKIIOHEHWS AABNEHWS U NYyNbCa Bbi3bIBAOT TPEBOry. Heobxoanmo
npou3eecTn bonee TwaTeNbHOE MCCNEeA0BaHUS B MEAULMHCKOM YUpeXaeHUN.

YnTatoT BOMPOCHI M JAlOT OTBETHI.

B kaxdom Hoymbyke daHHOU 2pynnbl pasmewaemcs nycmas mabauya u dawmcs donos-
HUMe/IbHble BONPOChI

3apaHue rpynnbl N2 2. Cobpatb M3 NpeasioXeHHbIX NPeaMETOB MOAENb KPOBEHOCHOW Cu-
cTeMbl YenoBeka. OBbSICHUTb, MOYEMY B KamMaaspax KPOBb TEYET C MEHbLUEN CKOPOCTbIO, YEM
B KPYMHbIX cocyaax. (aopTe, BeHax, apTepusx). o 3akoHy bepHynnn o Hepa3pbIBHOCTU CTpyH
(Bo CKONbKO pa3 ceyeHue cocyaa 6onblue BO CTO/IbKO pa3 CKOPOCTb TEYEHUS YKUAKO-
CTU B 3TOM COCyie MeHblLlUe M HA060poT) HapyLaeTcs nn u3nyeckunii 3aKoH bepHynnm o
Hepa3pbIBHOCTU CTPYW.

[N 06bSICHEHMSI ABMXXEHMSI KPOBM B COCyAax MO3HAKOMMMCS C 3aKOHOM BepHynnu. OH
eLlle Ha3blBAeTCA 3aKOHOM HEMPEPLIBHON CTPY M.

—

“ —

51 ﬂ

Vi =Vy; Vi= vi'S1't; Vo= v2'So't; [0 vi'Si= v2'S2) v2= v1'S1/ S2

Yepes pa3Hble ceyeHus Tpybbl 33 OAHO U TO Xe BPeMS NPOXOAAT OAMHAKOBblE OOBLEMI
xuakoctn. OTCloga nonyyaercs, YTo TaMm, rae cedeHve Tpybbl 6onblue, CKOPOCTb TEUEHUS XUA-
KOCTW MeHblLUe 1 HAaobopoT, TaM, rae ceyeHue Tpybbl MeHbLUE, TO TaM CKOPOCTb TEYEHUS XUa-
KoCTu bonblue. Yem bonblue CKOPOCTb ABMXEHUS XUAKOCTU, TeM Bonbluee AaBneHue npouns-
BOOWT XXMAKOCTb Ha CTEHKM COCyAa.

PaccmMoTpum Tabnuuy.

Ne Anamertp CkopocTb [aBneHue
n/n Cocyae! MM cM/c MM, pT. CT.

1 AopTa 20 50 50—150

2 ApTepu 5—10 20—50 80—20
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3 ApTepuonsbl 0,1—0,5 1—20 50—20

4 Kanunnsapeol 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 faHHble Tabnuubl U NOCTapanTeCb O6BACHUTL MOYEMY MPU YMEHbLUEHUM
AVaMeTpa cocyzia CKOPOCTb KPOBM, ABMXXYLLENCS NO HAM YMeHbLuaeTcs. [poTMBopeyaT v 3Tn
AaHHble 3aKOHY BepHynM 0 HepaspbIBHOCTY CTpyW. NS NpaBMNIbHOMO BbIBOAA MOCMOTPUTE Ha
MOZ€E/b KPOBEHOCHOW CUCTEMbI YeSIoBEKa.

B Hoymb6yke OaHHoll 2pynnbl pamewjaemcsa 3aKoH bepHyaau, AonosHUMENbHbIe BONPOCbI

Mpeanonaraemble OTBETbl: 3aKOH HE HAPYLLAETCSA TaK KaK Ans OTBETA Ha 3TOT BOMPOC Heob-
XOMMO MOMHUTb, YTO 06LLas NOLWAAb CEYEHNUS BCEX KAnWINAPOB HaMHOIO 60JbLLe YeM Mo-
LiaAb CEYEHNS aOPTbl, BEHbI X APTEPUM, MOITOMY CKOPOCTb KPOBU B KANUNIAPaX MEeHbLLE.

3apanue rpynnbl N23. HapyweHue KpoBoo6palleHns Npyu HaN0XKEHNN XKryTa.
ObopyanoBaHue n matepuansl

o [lopTaTVBHbLIN KOMMbIOTEP

o [laTunk TemnepaTtypsbl

o [lpoYHas HUTb UM TOHKWIA LWHYP ANMHOM 0KoNo 40—60 cM

Xop[ 3KCnepuMeHTa

1. MpuctynanTe K BbIMOMHEHMIO OMbITa

2. HauvHaiTe permctpaumio AaHHbIX. ns 3toro Haxmute kHonky CTAPT Ha naHenu uH-
CTPYMEHTOB.

3. 3anucbiBanTe aaHHble He MeHee 30 c.

4, He npekpallasi 3anucu AaHHbIX, 6bICTPO M Tyro 0bMoTainTe ABa Nanbla (KaXAabliA OTAENb-
HO, 60/IbLLION N YKa3aTeNbHbIN) HUTKOMN.

5. MpoponxaiiTe 3an1cb, 0TMeYasi BHELLHME NPU3HAKM HapyLUEHWUS KpoBOObpaLleHus (no-
KpacHeHVe, a 3aTeM WM MOCUHEHWE MOKPOBOB, CHMXKEHME YYBCTBUTENBbHOCTM) He Gonee
7—10 MUHYT.

6. He npekpaluas 3anncu 6uICTPO CHUMUTE HUTKY.

7. Joxantecb CTabunusaumm NokasaHMM AaTyMKa M OCTAHOBUTE PEruCTpauMio Haxas KHOM-
Ky cTOnm.

8. CoxpaHuTe MonyyeHHble AaHHble HaXaB KHOMKY COXPAaHUTb

AHanus pe3ynbTtaToB

1. PaccMoTpuTe rpadmk 1 cpaBHUTE TeMNepaTypy B Hayane onbiTa C MUHUMabHON TeMne-
paTypoW 1 TEMNEpPaTYpPoW B KOHLIE ONbITa.

2. OTMeTbTE Ha rpauKe MOMEHTbI HANOXEHUS U CHSTUS NEPETSHKKM:

CnenaiiTe BbIBOA O BANSIHUM CKOPOCTM ABWXXEHWSI KPOBU MO COCYAaM U TEMNOCHabXeHMS
OTAENbHbIX YaCTEN TeNa B KOTOPbIX NPOTEKAET KPOBb

3apanue rpynnbl N24. BausHue ¢m3nyeckoin Harpyskum Ha 4acTtoTy nynbca M AaB-
neHus yenosekKa (B NpeanoxeHHoW rpynne BbibMpaloT TPEHMPOBAHHOMO YenloBeKa 1 HeTpe-
HUPOBaHHOIO)

HaiiamTe 3aBMCMMOCTb YacTOTbI Ny/ibCa OT HArpy3kM YenoBeka C NMoMoLLbio LMdpoBoi Na-
Bopatopun 1 caenanTe BbIBOA O TOM, KaK 3aBUCUT 4acToTa yAapoB CepaLa Npu yBennyYeHnm
r3nYEeCKON Harpysku Yenoseka.
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1. Moakntounte aatymk YCC yepes USB nopT k [K.

2. 3aKkpenuTe JaTyMK Ha nanbLe pyKu.

3. OnpeaenuTe YMCNo yaapoB MysibCa B CMOKOMHOM COCTOSIHUM M [aHHble 3anulinTe B Ta-
6nuuy.

4, Cpenante 10 npuceaaHuin W nokasaHus 3anuwuTe B Tabnauuy.

5. Cpenaiite 20 npucefaHun u nokasaHus 3anuwuTe B Tabnuuy.

N2 onbiTa Yucno npucepanui YacroTta nynbca
1 0
2 10
3 20

Mo pe3ynbTaTaM paboThbl cAenanTe BbIBOA O TOM, KaK 3aBUCUT MyJbC YEN0BEKa OT pu3nye-
CKOW Harpy3ku. MocTapantecb 06bACHUTbL TaKyHo 3aBUCMMOCTb.

OTueT npeacTaBuTeNel rpynn no npogenaHHoit pabote.

B KOHUe ypoka MUHK-TeCT (Nno Bblbopy yunTens)

Bonpocbl B popmaTte BINP, TMA

1. PaccMoTpuTe xapakTep ABMXEHWUS cepiua 1 noadepute NpaBuIbHOECTIOBO XapaKTepu-
3yloLLee 3TO ABMXKEHNE?

A) KOHBYNbCUSA B) puTMMUHOCTb B) 6ecnopsiao4HOCTb
2. C noMoLLbIo Kakoro h1anyeckoro 3akoHa MOXHO 06bACHWUTb ABVMXKEHWE KPOBW B COCYAaXx?
A) l'yka b) bepHynnu B) Apxvnmeaa

3. UTo 3acTaBnsieT KpoBb ABUraTbCs MO COCyAam?

A) pa3HOCTb AaBneHus B cocyaax b) pasHOCTb BLICOTHI TeNa

B) cuna Tshxectn

4, B KaKunx cocyfax HU3KOe AaBfieHne, No3TOMY NepeaBMKEHNIO KPOBKU CNOCODCTBYIOT Kia-
naHbl?

A) kanunnspel B) BeHbl B) aptepun ') BEHY b

5. B KakoM Kpyre KpoBoobpalleHus MPOMCXOAMT HACbILLEHNE KPOBU KUCTOPOLOM?

A) manom b) 6onbliom B) cpegHeM

Ypok 3. «PoJsib KOXXM B TEpMOperynsyum opraHmsma»

KoHcnekT ypoka 6uonormn C ucnonb3oBaHueM uudposon nabopatopum (6uonorus 8
Knacc)

Llenb ypoka:

— COPMMPOBATH Y YYaLLMXCS 3HAHUS O PYHKLMAX KOXMW, CBSI3aHHBIX C perynsumnen nocrto-
SIHCTBA BHYTPEHHEN Cpefbl OpraHu3Ma, UCrosb3ys ANs 3TOro 3HaHus buonoruu, Gusnkm,

— 3aKpEnUTb 3HaHWUS O CTPOEHWUM KOXM, C €€ OCHOBHbIMK CBOWCTBaMM; (DOPMMPOBATH MO-
TpebHoCTb 6epeyb CBOE 340POBLE;

— MpuB/eYb BHUMaHME pebéHka K cebe, K COBCTBEHHOMY CTPOEHMIO Yepe3 OMbiT, NPUITH K
HaY4HbIM 3HaHWSM, MPUBECTU K MOHUMAHUIO CebS5 KaK IMYHOCTMK.

3apaum ypoka:

obpa3oBarte/ibHble:

1) KOHKpPETM31pOBaThb 3HaHWUS O CTPOEHUN KOXM;

2) cchopMMpoBaTb 3HaHWS O KOXe KaK OpraHe TennooTAauu;

3) PackpbITb YCNOBUSI COXpaHEHWMSI MOCTOSIHHOMN TeMMepaTypbl TeNa Npy NOBbILLEHWN U NO-
HWKEHUN TeMNepaTypbl.
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pa3BuBaowmne:
1) pa3BuBaTb YMeHWe AenaTb BbIBOAbl U3 pe3y/bTaTOB MPaKTUYECKON paboThl;
2) pa3BuBaTb YMEHWE YCTaHaBIMBaTb B3aMMOCBA3b MeXay Gu3nyeckon paboTon 1 TepMo-
perynsiunen opraHv3ma;
3) pa3BuBaTb YMEHWE aHanM3MpoBaTb U CpaBHMBATbL MHMOPMaLMo, 0606LWwaThb 1 ycTaHaB-
NMBaTb NPUYMHHO- CNIeACTBEHHbIE CBSI3M.
BoOcCnunrTartesibHble:
1) NpoAOMKNTb MUMrMEHNYECKOe BOCMUTAHUE YYaLUMXCsl, 6EPEXHOro OTHOLLEHNS K CBOEMY
3[0pOBbIO,
2) pasBMBaTb KOMMYHMKATMBHbIE CMOCOBHOCTEN.
O6opynoBaHue:
MOPTATUBHbIA KOMMbIOTEP MM MNAHLWET C NPOrpaMMHbIM 06ecrneyeHneM
UMpOBOM AaTUMK TeMNepaTypbl
UMpPOBOM AATUMK BNAXKHOCTM
TONCTas HUTb
NNacTUKOBbINA MakeT
Pe31HOBOE KOMbLIO
. CNaiifibl B NMpe3eHTaumu
Xon YpPOKa

NouhwnNe

3T1an ypoka 1. OpraHn3aunoOHHbIN

MpeanonaraeMass NpPoAO/HKUTENbHOCTb: 1—2 MUH.

Meparornyeckas AeATeNbHOCTb YUUTENS:

NpoBepsieT rOTOBHOCTb K YPOKY, OpraHM3yeT BHUMaHWe Kacca K paboTe Ha ypoke, co3aaeT
NOJIOXXMTESbHbIA 3MOLIMOHASbHbI HAaCTPOM y 0byYatoLwmxcs.

YyebHas pesATenbHOCTb 06yvarowmxcs:

3MOLIMOHANbHO HACTPauBalOTCS Ha MPEeACTOoSLLY0 YYebHY0 AeSTeNnbHOCTb.

3T1an ypoka 2. AKTyanusauus u o6o6weHme 3HaHUH

Mpepnonaraemas NpoAoO/HKUTENbHOCTb: 10 MUH.

Meparornyeckas AeATeNbHOCTb YYUTENS:

MpennaraeT yyalwmmcs NpocnyllaTb CEPUD CYXXAEHUIA U Ha UX OCHOBE ONpeaenvTb TeMy
ypoKa U1 Lefb ypoka. Ha noboM 3Tane BbICKa3blBaHUS CYXAEHUA MOXHO 03BY4YMTb OTBET.
OueHb YacTo B MOJIOAEXHBIX FA3eTax M XypHanax nybnunkyoT NUCcbMa YATaTeNen, nocny-
LIaMNTe OTPbIBOK M3 TAKOro «MucbMa». ECTb M B HEM Bronormyeckmne owmbKM U HETOYHO-
CTU? B yeM OHM 3aKNYaTCa?

«HakoHeU-TO Hayanacb AONrOXAaHHAs Nopa — KaHUKYIb!

MbI C NoApyron NPOCHyUCb B MONAEHb M cpa3y nobexanun Ha nnsxx. Ckopee B Boay!
HakynaBLunCb BAOBO/b 40 M3HEMOXEHUS, PACTAHY/IUCb Ha NECOYKe U TPX Yaca 3aropasny.
S yunna Ha ypoke 61onorum, 4To ynbTpachnoneToBbie NyUn YBENMYMBAIOT POrOBOM CIOM
KOXW, B K/ETKax eé NnocTeneHHO HakKaniMBaETCs MUIMEHT, NPUAAIOLWNIA el KOPUYHEBbIN
LBeT — 3arap. JT0 KpacoTa ¥ 340p0OBbe>.

YuyebHas pesTenbHOCTb 06yyarowmxcs:

BbICKa3bIBAKOT CBOW MPeAnonoXeHUs; COrfacoBblBaOT C YYMTeNneM TeMy U Uenb ypoka;
npeanaratoT cnocobbl M CpeacTBa AOCTMKEHMUS LieNn.
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dTan ypoka 3. 06bscHeHMe HoBOro Matepuana. lpyuMmeHeHue 3HaHUW B HOBOMA
CUTyauum

MNpeanonaraemas Npoao/HXUTENbHOCTb: 17 MUH

Meparornueckas AeATENbHOCTb YYUTENS:

1. O6bACHAET yyalwMMca HOBbI MaTepuan C AEMOHCTPaLUMen NocMOTpUTe Ha cnaig
W onpeaenuTe, Ha Kakue ABe rpynmbl MOXHO pasfennTb U306paXKeHHbIX 34eCb XUBOTHBbIX.
Kakon npu3HaKk NexuT B OCHOBE AeNeHNs Ha rpynmbl? (cnang)

K KaKoWi 13 3TUX rpynn OTHOCUTCS YEN0BeK?

Kakoe CBOMCTBO OpraHn3Ma Ha3blBatoT TENNOKPOBHOCTbIO? (TEnIOKPOBHOCTb — CBOWCTBO
OpraHv3Ma MoAAepXWBaTb TeEMNepaTypy TeNa Ha OnpeAesieHHOM YpoBHe.) (cnana)

2. «A ceinyac pebsita, 9 X04y BaM pacckasaTb OAHY /ereHay (MCTOpUSi «30/10TOr0 Malb-
ymka»). (cnana )

3. MoxeTe N Bbl MHE OTBETUTb M Ha3BaTb OCHOBHbIE MPUYMHBI rMbenu Manbumnka? (yyam-
ecst (opMyNNPYIOT OTBET M FOBOPSIT, YTO 3TOT Manb4MK yMep OT nepeoxfaxaeHus. boina
HapyLLueHa PyHKLUMSA TepMoperynsummn. )

Yye6Has geatTenbHOCTb 06yyarowmnxcsa: CerogHs Mbl C BaM1 NOroBOpUM O TEpMOpery-
nAauMK. 3anuwnte TeMy ypoka «TepMoperynsiuus opraHnsma» (cnama)

C TOYKM 3peHns HU3NKKM YenoBeK BCEro NULb (M3NYECKOe TeNo M C HUM, Ka3asnocb Obl,
AO/MKHbI NPOUCXOANTD NMPOLIECCHI, TaKUe Xe Kak C NobbiMK pusmyeckumn tTenamu. Temne-
paTypa Tena yenoseka 36,6 eC, a B knacce — 24 eC. Yenosek A0/MKEH OTAaBaTb YaCTb BHY-
TPEHHEW 3HEPTUM OKPYXKatoLLEMY BO3AYXY, NOKa TEMMEpATypa He CTaHET 0MHAKOBON. Ho
pa3Be 3TO TakK?

* YTO HOBOro Mbl JO/MKHbI Y3HaTb MO 3ToM Teme? [aBaiite cchopMyIMpPYEM LIENN HALLEro
ypoka (yyawmecs GopMynupyloT Len, a yYuTenb Ux KOHKpeTusnpyeT) (cnamna). Obbsc-
HUTb, MOYEMY TEMNEepaTypa HaLLEro Tefa 0CTaeTCst NOCTOSHHOM.

* YT0bbl OTBETUTL HA 3TOT BOMPOC Mbl A0/MKHbI BCMIOMHWUTL CTPOEHWE KOXMW. (Cnana)

¢ [lpoBeaeHne AeMOHCTPALUMOHHBIX OMbITOB.

3tan ypoka 5. KOHTponb ycBoeHusi, 06cyxaeHne AonyLeHHbIX OWn60kK
U UX KOppeKuus

Mpeanonaraemasi NpoAO/HKUTENbHOCTb: 10 MUH.

Meparornuyeckasn AeATesIbHOCTb yUnTeNs:

opraHusyeT obcyxaeHune pe3ynbTaToB UCCNeA0BaHUS, MPOBEPSIET NPaBUIbHOCTb 3anncaH-
HbIX U CAeNaHHbIX BbiBOAOB. OTMEYaeT BaXXHOCTb MPOTEKAOLWMX NPOLIECCOB B XU3Heaes -
TENbHOCTU YesioBeKa.

YuyebHas pesiTenbHOCTb 06yyatownxcs:

CPaBHMBAIOT pe3yfbTaTbl paboTbl B Nape C AaHHbIMK, NOSTyYEHHbIMU APYTMMU YYEHUKAMU;
NP1 HEOBXOAMMOCTM KOPPEKTUPYIOT BbIBOALI M YPABHEHUSI XUMUYECKUX PEAKLIMNA.
Bonpocbl gns o6cyxaeHns B Knacce

1. MoyeMy nNpu NOMeLLEHNN pyKW B nakeTe HabMOAAeTCs MOBbILEHWE TeMnepaTypbl?

2. MoyeMy npu MOMELLEHNN PyKu B NaKeT HabntohaeTcs NoBblUeHNe BNAXHOCTH?

3. MoyeMy BO BTOPOM OfbITE€ BAAXHOCTb yBENUYMnach buictpee n gocturna 6onee BbICOKO-
ro 3HayeHus, YeM B Nepeom?

4, Kakoe 3HayeHue Ans opraHu3Ma uMeeT (YHKUMUS NOTOOTAENeHNs?

5. MoyeMy neTHsas ofexaa 0bblYHO AenaeTcs U3 HaTypasbHbIX, @ HE CUHTETUYECKMX TKa-
Hen?
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3tan ypoka 6. UHdopmauma o goMaluHeM 3aaaHUM U pednekcus

MpeanonaraeMass NPoOAO/HKUTENbHOCTb: 6—7 MUH.

Meparornyeckas AeATENbHOCTb yYUTENS:

WHDOPMUPYET O AOMALLIHEM 33AaHWM, IAET KOMMEHTapUM MO €ro BbIMOJIHEHMIO;
npeanaraeT aHKeTY pecneKkcum K YpoKy 1 npeanaraet paccuntaTb «MHaMBUAYanbHbIA UH-
[EeKC KayeCTBa YpoKa»;

noaBoANT pednekCnBHYO CTaTUCTUKY YPOKa MO KOJTMYECTBY YYEHWUKOB, Y KOTOPbIX MHAEKC
KayecCTBa BblLLE 3HaYeHns 5;

AEMOHCTPUPYET 3anucb LieIM YPOoKa, CrpallMBaET: «KaK Bbl AyMaeTe AOCTUrHyTa N Lenb?».
Ecnun npobnema He pelieHa v Uenb He AOCTUrHYTa, npeanaraeT obbsiCHEHWe, U npeanaraeT
B JOMNOJIHEHME K AOMALLHEMY 3a4aHUNI0 NOAYMaTb HaZ NPUYMHAMM 3TOrO.

A Tenepb pgaBaiiTe nonpobyem copMynMpoBaTb OCHOBHbIE BbIBOAbI NO AAHHOMY
YPOKYy. §

1) Koxxa — rnaBHbli1 opraH TepMoperynsiumm

2) B 3aBMCUMOCTM OT XapaKTepa peanu3alun TeEpMOPEryIsSTOPHbIX MEXaHU3MOB pa3nnya-
tOT TEMIOKPOBHbIX U XO/T0AHOKPOBHbIX XXMBOTHbIX

3) TepMoperynsiums — 3To NPOLECC YPaBHOBELUMBAHMS TEMN006pa30BaHMs 1 TENI00TAAUM
B COOTBETCTBUM C YC/TIOBUSIMU BHELLIHEN M BHYTPEHHEN Cpefbl

4) HapyLueHne npoLeccoB TEPMOPErynsaLMM MOXET NPUBECTU K NEPErpeBaHuio Unn nepe-
OXJT@XXAEHUIO opraHM3Ma. (cnaua)

YuebHas pesTenbHOCTb 06yuarowmnxcs:

334al0T YTOYHSAIOWME BONPOCHI O BbIMOSIHEHMM AOMALLHEr0 3ajaHus;

PacCUMTbIBAIOT MHAMBWAYANbHbIA MHAEKC KAYECTBa YPOKa;

ONpeaenstoT CTeNeHb COOTBETCTBMUS MOCTaBNEHHON LIENW W pe3ynbTaToB AEATENbHOCTY; CTe-
NMeHb CBOErO NMPOABMXXEHMUS K LIENN;

BbICKA3bIBAOT OLIEHOYHbIE CY>XAEHUSI U COOTHOCAT PE3Y/bTaThl CBOEN AESTENBHOCTU C Lie-
NblO YpOKa.

MATEPUAJIblI AN NOAINOTOBKU K YPOKY

UcTopusa «3010TOro Masbuynka»

be3 Manoro nATb BEKOB Ha3ag, B nocnefHne aHn 1496 r., B pOCKOLLUHOM 3aMKe MUTAHCKOro
repuora Mopo rotoBMnnMCb K HOBOrogHEMY NpasaHuKy. Fepuor cobupancs nokasatb CBOUM o-
CTSIM TaKue YyflecHble NPeACTaBNEHMUS, KaKuX eLle He BuabiBan cBeT. Eweé 6bl! YcTponcTBoM
npasaH1Ka pyKOBOAWMN BEIMKWM XYAOXKHUK U HUKEM HE MPEB30WAEHHbI MexaHuK JleoHapao
Aa BuHumn. OH 3aaymMan BOCCNaBUTb 30/10TOW BEK MUPA, KOTOPbIM HACTYyMuW/ NOC/Ae MHOTUX NeT
)KENEe3HOro BeKa OnyCTOLUNTENbHbIX BOVH.

s n306paxkeHns xenesHoro Beka Ky3sHewbl noa HabnogeHnem JleoHapao Aa BuHum cae-
Nanu orpoMHyto (Urypy nexaliero pbiliapsi, 3aKOBaHHOTO B NaTbl. A 30/10TON BEK AOMKEH Oblin
“306paxaTb ronblil ManbumK, C HOF A0 FON0BbI MOKPLITHIA 30/10TOW Kpackoi. ITo Bbin CbiH 6ea-
Horo nekaps. OTel, 3a AeHbrM NpeaoCcTaBw ero 415 yBeceneHns repuora.

B pa3rap npa3gHWYHOro Becesbs B 3a1 BBE3/W MOBEPXKEHHOMO poiuaps. M3 ero ypesa Bbl-
LWEN «30/10TOM ManbUMK» C KpbIbAMU U NaBPOBO BETBbLIO B pyKe. McnyraHHO OH CMOTpEN Ha
OKpY>atoLWwnx, NPOU3HOCH 3ay4eHHOe MpUBETCTBME repuory. lNpasaHuK He yaanocb A0BEeCTU
A0 KOHLA, NOTOMY YTO BHe3anHo 3abonena xeHa repuora. octn pasbexanucb. foracnm orHu.
O Manbyuke, KOHEYHO, 3abblaKn... OH ocTancs oauH, B OFPOMHOM XOJSIO4HOM NONYTEMHOM 3a-
ne. Jluwb Ha cneayowmin aeHb JleoHapao Aa BuHum yBuaen ero B TeMHOM yrny. PebeHok apo-
Xan 1 XanobHo nnakan. JleoHapao 3akyTan ero B nnall, OTHeC kK cebe A0MOMN U TpU AHS yxa-
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o
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XXWMBas 3@ HMUM, MbITasCb CNacTu. Ho Ha l-IeTBeprIl\;I AeHb Manbymnk ymep. [powwnn Beka. UcTo-
pua «3010TOro MalsibMnKa», CBA3aHHad C UMEHEM BEJIMKOIo XyA0XXHUKa, HE 6bina 3abbiTa. A
MPUYMHa ero rmbenn gonroe BpeMS OCTaBaslaCb HEMOHSITHOW U Bbi3blBaNa pa3Hbl€ TOJIKOBaHUA.

[leMOHCTpaLMOHHbIE OMbIThbI
1) UHCTpYyKuUMA kK NabopaTOpHOMY OMbITY
«HapyweHne KpoBoo6paLyeHUs1 NpyU Ha/l0XKEHUN XKryTa»

Llenb paboTbl: nccnenoBaTb TepMOPErynsTOPHYO QYHKLMIO KPOBU U A0KA3aTb HEraTme-
HOE BNNSIHWE NEPETSXKKN Ha TKaHW M OpraHbl, MOCTPOUTb rpaduK 3aBUCUMOCTM TeMnepaTypbl
KOXXHbIX MOKPOBOB OT MPOAO/IHKUTENBHOCTU HANOXEHNS MEPETSKKM.

CxeMa 3KCnepuMeHTaNbHOW YCTaHOBKM

O6opynoBaHue u Matepuanbl: [OpTaTMBHbIA KOMMbOTEP, [aTunk TemnepaTypbl, Mpoy-
Has (cypoBast) HUTb AnnHON okono 40—60 cMm

MoarotoBka akcnepuMeHTa

1. 3axBaTuTe faTYMK ABYMS NanbLamMu TaK, YTobbl MPUMEPHO Ha [/IMHE B 2 CM OH CoMpuKa-
CasnCsl C KOXEW.

2. MNoacoeanHuTe aatumnkm K MK. BkaounTe 1 3anycTuTe nporpamMmy Releon Lite.

3. B nporpamme ycTaHOBUTE NapaMeTpbl U3MEPEHMIA, OTKPbIB OKHO HACTPOEK Npy NMOMOLLY
KHonkun Hactpoika YacToTa: 10 3amMepos/c

3amepsl: 5000

lMpoBeaeHne sKcnepuMeHTa

1. TMpucTynanTte K BbINOMHEHMIO OMbITa, MOKA BalUM Nanblbl CBOBOAHSI.

2. HauvHaiiTe pernctpauuto AaHHbIX. [ns 3TOro HaxmuTe KHOMKY «CTapT» Ha NaHenu uH-
ctpymeHToB [K. NMokasaHus gaTtumkos 6yayT oTobpaxaTbCsl Ha 3KpaHe B BuzAe rpaduka.

3. 3anucbiBanTe AaHHble He MeHee 30 C.

4, He npekpallas 3anucu aaHHbIX, 6bicTpo 1 Tyro obMoTanTe ABa Nanbla (Kaxabld oT-
AENbHO!) HUTKOW.

5. MpoponkaiiTe 3an1cb, 0TMeYasi BHELLHME NPU3HAKM HapyLUEHWUs KpoBoobpalleHust (Mo-
KpacHeHVe, a 3aTeM W MOCUMHEHME MOKPOBOB, CHWMXEHWe 4yBCTBUTENbHOCTM), He 6onee
7—10 MUHYT.

6. He npekpaluas 3anncu AaHHbIX, ObICTPO CHUMUTE HUTKY.

7. Doxautecb CTabunmsaumm MokasaHUM AaTyMKa M OCTaHOBWUTE PEerncTpaumio, Haxas
kHoOMKy CTOM Ha NaHenu UHCTPYMEHTOB.

8. CoxpaHuTe nonyyeHHble pe3ynbTaTbl, HaXaB KHOMKY «COXpaHWUTb»
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AHanu3 pe3ynbTaToB SKCNEpUMEHTa

PaccmoTpuTe rpaduk ¥ CpaBHUTE TeMnepaTypy B Hayase OnbiTa C MUHUMambHOW Temnepa-
TYPOMN, NMOJSTyYEHHOMN B XOAE U3MEPEHWI, 1 C TEMMNEPATYPOM B KOHLIE OMbITa.

OTMeTbTe Ha rpaduke MOMEHTbI HANIOXEHWS U CHATUS NEPETSHKKM

o [loyeMy MOHMXAETC TemnepaTypa M30MMPOBAHHbIX MEPETSHKKON NabLeBs?

+ [oyeMy nocne BOCCTaHOB/IEHWSI HOPMASIbHOO KPOBOCHAbXeHMS TeMnepaTypa nasbLes

HECKOJIbKO BO3PaCTaeT Mo CPaBHEHWIO C HaYabHON?

Koxa yenoBeka 06MnbHO CHabXeHa KPOBEHOCHBIMU cocyAaMu. MHorme Kanunnspsl obpa-
3Y10T NET/IN U aHACTaMO3bl, NO3BO/ISIOLME MEHATb KOIMUYECTBO KPOBM, NpOTEKatolwme Yepes
KOXHble Kanunnsipbl. Mpy Cy>XeHUM 3TUX COCYZI0B YMEHbLLAETCS TeNNooTAaqa. Mpu ux paclum-
PEHMM BblAENEHNE Tenna yBenMUMBaeTcs. Kpome Toro, KpoBb B 60/bLIOM KONMYECTBE MpOTeKa-
€T Yepes NOTOBbIE XKeNe3bl.

UHcTpykuyma k nabopaTtopHOMy onbiTy
«BbigenutenbHas M TepMOPeErynsaTopHass (YHKLUNA KOXH»

Llenb paboTbl: 1ccnenoBatb TEPMOPEryNSTOPHYIO W BbIAENUTENbHYIO QYHKLUMIO KOXM, Bbl-
SIBUTb 3aBUCMMOCTb MHTEHCMBHOCTM MOTOOTAENEHUS OT TEMNEPATYpPbl OKPYXAOLEN CPEabl.

CxeMa 3KCNepPUMEHTaNbHOW YCTaHOBKM

O6opynosaHue u matepmansl: (K, laTunk TemnepaTypbl aTunk BNaxHoCcTu, Pe3nHo-
BO€ KONbLO, MepMeTNYHbIN NPO3PaYHbIN NIACTUKOBLIA MakeT, HacTonbHas namna

MoarotoBka akcnepuMeHTa

1. CobepwuTe yCTaHOBKY OMbiTa MO NPUBEAEHHON CXEME.,

2. MopcoeanHuTe patumku K TK.

3. BkntouunTte un 3anyctute nporpammy Ha K.

4, B nporpaMMe yCTaHOBWTE NapaMeTpbl U3MEPEHUM.

lNpoBeaeHne 3KkcnepuMeHTa

1. HauuHalTe peructpauuto AaHHbIX. [N 3TOro HaXxMuTe kHonky CTapT Ha NaHenu WH-
CTpyMeHTOB. loka3aHunsa aaTynkoB OyayT oTobpaXkaTbCs Ha SKpaHe B BUAE rpadumka.

2. HapeHbTe makeT C JaTuMKaMu Ha KUCTb PYKW M 3aKpenuTe ero B 061acTu 3ansacTbs € no-
MOLLIbKO PE3VHOBOIO KOMbLA,

3. 3anucbiBanTe AaHHblE B TEYEHWE 5—6 MUHYT.

4, OCTaHOBWTE perncTpaumio, Haxas KHOMKYy «CTon» Ha NaHean MHCTPYMEHTOB M COXpaHu-
Te AaHHble onbITa.

5. CHuMMUTE nakeT C NlafjoHW, U3BNEKUTE AATUMKM.

6. Bo3bMWTe Apyrom nakeT v CHOBa cobepuTe yCTaHOBKY

7. BbINONHWTE HOBLIN OMbIT (C TEMMW Xe NapaMeTpamu).
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8. HauuHanTe permctpaumio faHHbIX. s 3TOro HaxkmmTe KHonky CTapT Ha naHesnm uH-
CTpyMeHTOB. lNoKa3aHus aaTunkoB 6yayT oTobpaxaTbCs Ha 3KpaHe B BuAe rpadumka.

9. HapeHbTe makeT C faTyMKaMM Ha KUCTb PYKM M 3aKpenuTe ero B 06nactu 3anscTbs € no-
MOLLbIO PE3NHOBOrO KOMbLA MNK WHypKa. Bknounte namny v npubnusute eé Kk nakety. Begute
3anuCb AaHHbIX B TeYeHne 5—6 MUHYT.

10. OcraHoBMTE perucTpaumio, Haxas KHOMKY CTOM Ha naHenu WHCTPYMEHTOB.

11. CoxpaHuTte nonyyeHHble pesynbTaThl, Haxas KHONKY CoXpaHuTb.

AHanu3 pesynbTaToB 3KCNEPMMEHTa

1. OTKpouTe han NepBoro akcnepumeHTa. CpaBHUTE TEMMEPATYPY U BNAXHOCTb B Havane
Y B KOHLIE OMbiTa.

2. OtkpoiiTe aiin BTOpPOro 3kcrepumeHTa. CpaBHUTE TEMMEPATYpy M BNAXHOCTb B Hayane
1 B KOHLIE OMbiTa.

3. CpaBHWUTE BNAXXHOCTb B KOHLIE MEPBOTO U BTOPOrO OMbITOB

AHanus pe3ynbTaToB OMbITa

1. PaccmoTpuTe rpacmk 1 CpaBHUTE TeMnepaTypy M BNAXXHOCTb B Hayase U KOHLUE onbiTa.
3aduKcupyiiTe BpeMEHHOMN Nepuoa, B XoAe KOTOPOro NPOU30LLN MaKCMMasbHbIE U3MEHEHWSI.

Bonpocsi:

1) Moyemy noBbILIAETCA TeMnepaTypa B NakeTe B X0A4e 3KCrepuMeHTa?

2) MNoyeMy MOBLILWAETCS BAAKHOCTb B nakerte?

3) Moyemy BO BTOPOM OrbITE€ BNAXHOCTb yBENUYMnach bbicTpee n gocturna bonee BbICOKO-
ro 3Ha4YeHus1, YeM B NEePBOM OnbITe?

4) MoyeMy NETHSS ofeXAa AENAEeTCs U3 HaTypasbHbIX, @ HE CUHTETMYECKUX TKaHEN?

PeweHue 3agay

¢ A 3HaeTe N Bbl, CKONbKO Tenna obpasyetca B Tene YenoBeka 3a oanH Yac? CTonbko, YTo
XBaTWT, YTOObI BCKUNATUTL 1 N1 neasiHon Boabl. M ecnm 6bl Teno BMeCTo koxu 6bino no-
KpbITO HEMPOHWULUAEMbIM N5 Tenna QyTaspoM, TO YXe Yepe3 yac TemnepaTypa Tena nog-
Hsnacb 66l NpuMepHO Ha 1,5 rpagyca, a YyacoB Yepe3 COpOK AOCTUrMA Bbl TOYKN KUNEHUS
BoAbl. Bo Bpems Tsxxenon duanyeckon pabotbl 06pa3oBaHMe Tenna yBENUYMBAETCS elle
B HECKOJIbKO pas3.

N BCe e TeMnepaTypa Tena He MeHsieTcs. Koraa roBopaT O TeMnepaType Tena, UMeoT B
BMAY TeMnepaTypy BHYTPEHHWMX obnacten Tena, T. €. TKaHeW, nexawwmx rnybxe 2,5 cm nog no-
BEPXHOCTBIO KOXMW. Y yenoBeka TemnepaTypa NOBEPXHOCTN KOXM HEOANHAKOBA Ha Pa3IMYHbIX
yyacTkax. Camas HU3Kas TemnepaTypa y Koxu kucten u cton (28,5 eC), a camasi Bbicokasi — B
obnactu wen. BHyTpy neyeHn, rae NpoTeKaloT OKUCIIUTENbHbIE NPOLEeCcChl, TemnepaTtypa Ao-
cruraet 39:C.

* Y 300p0BOro Yenoseka OHa 06bl4HO paBHa 36,5—37 rpaaycos. Ee noBbiweHWe Boille
43e n nageHne Huxe 25 eC cMepTenbHbl. Takoe NOCTOSAHCTBO TeMMepaTypbl Tena noaaep-
XXMBAETCA MOYTU UCKIIOUUTENBHO MyTEM perynsumun oTaayuu Tenna yepes Koxy. Beab oHa
HEeNnocpeaCTBEHHO KOHTAKTUPYET C BHELUHEN CPeaoM, CNefoBaTeNbHO, PerncTpupyeT Bce
N3MEHEHUs TemnepaTypbl.

CoBOKYMHOCTb (DM3MONOrMYECKMX PEaKLMI OpraHu3Ma, obecneumBatoLmxX MOCTOSHCTBO

TemnepaTypbl TeNa Ha3biBAETCS TEpMOpPeErynsumnen.

* B kakoM cnyyae B opraHu3Me BbipabaTbiBaeTcst Teno? (NpueM NuLiK, MbleyHast pabota).

o Kakue MCTOYHMKM Tenna UMerTCs B opraHusMe yenoseka? (MuTaTenbHble BelecTsa
(benku, Xupbl, yrneeoabl), KOTopble nNpu pacwenneluu (rmaponuse ¢ yyactmem dep-
MEHTOB — OMONOrMyecKMx KaTanu3aTopoB) BbIAENAOT Tenno (NMpoTeKaloT 3K30TepMuye-
CKMe peakuun), KpoMe TOro, eCTb aKTUBHbIE TKaHW — MeYeHb, MbILLLbI.)
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TeopeTtnuyeckoe nosicHeHue nabopaTopHoro onbita

UT06bl TENO OTAANO TENSIO OKPYXatowen cpeae, obpasyemoe UM Ten0 AOMKHO «UMETb
[OCTYN» K BHELIHeN cpeae. Tenno u3 rnybuHbl Tena (sapa) NEpeMELLAETCS KPOBbIO K KOXE, OT-
Kyda MOXET NepenTu B OKpYXatoLLyto cpeay 6naroaapsi 04HOMY M3 CleayoLwmx MeXaH3MoB:

1. MNoTepsa Tenna yepes KOXy NyTeM U3yyYeHus

2. lyTeM KoHBEKLMK

3. [lytemM TensonpoBOAHOCTY.

Bce OHM 3aBUCAT OT KONMYECTBA MPOTEKAIOLLEN YEpe3 KOXY KPOBY.

¢ [loyeMy MOHMXAETCS TeMnepaTypa WM30/IMPOBAHHLIX MEPETSHKKOW NanbLes?

¢ [loyeMy nocne BOCCTAHOBIEHMS HOPMaNbHOMO KPOBOCHAbXXeHNs TemnepaTtypa nanbLles

HECKO/IbKO BO3pacTaeT Mo CPaBHEHWIO C HavabHON?

Koxa yenoseka 06u/IbHO CHabXeHa KpOBEHOCHLIMKU cocyaamu. MHorme Kanunnspsl obpa-
3yI0T NETAIM U aHACTaMO3bl, MO3BOJIAIOLME MEHATL KOIMYECTBO KPOBK, MpOTEKaLWme Yepes
KOXHble Kanunnspbl. MNpu Cy)XeHun 3TUX COCYA0B YMeHbLIAeTcs TennooTaada. MNpu nx pacium-
PEHUW BblAeneHne Tenna ysenuymsaetcs. Kpome TOro, KpoBb B 60/bLWIOM KOMMYECTBE NpoTeka-
€T yepes NoTOBbIE XeJle3bl.

3AA0AHUA K YPOKY

1. PewneHue 3agay Ha pa3Butne PyHKLMOHANbHON FPaMOTHOCTH

¢ A 3HaeTe N Bbl, CKOMIbKO Tena obpasyeTtcs B Tene Yenoseka 3a oauH Yac? CTonbKo, 4To

XBaTUT, YTOObI BCKUNATUTL 1 N negsiHov Bogbl. W ecnn 6bl TENO BMECTO KOXM 6bIN0 No-
KPbITO HEMpPOHWUUAeMbIM AN Tenna QyTnspoM, TO yxe yepe3 yac TemnepaTtypa Tena noa-
Hanacb 6bl NpuMepHo Ha 1,5 rpagyca, a 4yacoB Yepe3 COpoK AOCTUrNa Bbl TOUKW KUNEHUS
BoAbl. Bo Bpems Tsxxenon duanyeckon paboTbl 06pa3oBaHMe Tenna yBENNYMBAETCS Elle
B HECKOJ/bKO pas3.
N BCce xe TemnepaTypa Tena He MeHsieTcs. Koraa roBopsT 0 TemnepaType Tena, UMeKT B
BMAY TEMMepPATypy BHYTPEHHUX obnacTtei Tena, T.e. TKaHEN, Nexalmx rnybxe 2,5 cm
Moj NOBEPXHOCTLIO KOXW. Y YyenoBeka TemMrnepaTtypa NOBEPXHOCTU KOXW HEOAMHAKOBA
Ha Pa3NNYHbIX ydacTkax. Camas HM3Kas TeMnepaTypa y Koxu kucten u cton (28,5 &C), a
camasi Bblcokasi — B 06/1acTu LWeun. BHyTpU neyeHu, rae nNpoTeKaloT OKUCIUTENbHbIE NPO-
ueccol, Temnepatypa gocrturaet 39 eC.

* Y 300pOBOro Yyenoseka OHa 06bIYHO paBHa 36,5—37 rpaaycos. Ee noBbiweHWE Bbille
43z n nageHne Huxe 25 EC cMepTenbHbl. Takoe NOCTOSIHCTBO TeMrepaTypbl Tefla noaaep-
XXMBAETCS MOYTU UCKNIOYMTENBHO MyTEM perynsumn oThauun Tensna yepes Koxy. Beab oHa
HEMNOCPEACTBEHHO KOHTAKTUPYET C BHELWHEN Cpefoi, CNefoBaTeNbHO, PerucTpupyer Bce
N3MeHEeHWs TeMnepaTypbl.

COBOKYMHOCTb PU3MONOrMYECKNX peakLmii opraHmsMa, obecneynBatowmx NOCTOSHCTBO
TemnepaTypbl Tena Ha3blBAETCs TepMoperynsiuuen. B Kakom ciyyae B OpraHu3Me Bbl-
pabaTbiBaeTcs Tenno? (Npuém nuim, MblweyHas paboTa)

o Kakve UCTOYHMKM Tenna UMeKTCs B opraHu3Me 4yenoseka? (MuTaTenbHble BelecTsa
(6enku, Xupbl, Yrnesobl), KOTOpble Npu paclenneHun (rmaponuse ¢ yyactnem dep-
MEeHTOB — OMONOrnYeckmnx KaTanm3aTopoB) BbIAENSIOT Tenno (MpoTeKalT 3K30TepMuye-
CKWe peakuum), KpoMe TOro, eCTb aKTUBHbIE TKaHU — MEYEHb, MbILLbI.)

2. A Tenepb nonpobynTe 06BACHUTL ONbIT AOKTOpa Y. bnaraeHa, NpoBeAeHHbIN B AHIUM
6onee 200 net Ha3aa. BmecTte ¢ HeCKONbKUMUM ApY3bsaMK 1 cobakon NpoBen 45 MUHYT B Cyxou
Kamepe npu TemnepaTtype +126 6e3 nocneacTsun Ans 300poBbs. B TO e BpeMs KyCok Msica,
B3SITbIM B KAMEPY, OKa3asicsl CBAapEHHbLIM, @ X0104Has BOAA, UCMAapPEHUIO KOTOPOW NpensTCTBO-
BaJ/1 C/IOM Macna, Harpenach A0 KUMeHusl.
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lMpn McnapeHun Tenno TepseTcs C NOBEPXHOCTM Tena B Npouecce npespaLleHns Bogbl B BO-
AsHOW nap. Ha ucnapenue 1r Boabl 3aTpaunBaetcs 2, 45k/px Tenna. Tennootaaya nyTem uc-
NapeHns NoTa NPOUCXOANT HENPEPBLIBHO B BUAE HE3AMETHOM ANt HAaC UCMAPUHBI.

MoT — BOAsAHUCTan XuAKOCTb, cogepxatwas 0,1—0,4% xnopucToro HaTpus, NakTarta Ha-
TpUs 1 MoYeBMHbI. OH 0BpasyeTcst U3 TKAHEBOMN XNAKOCTW.

Y yenoBeka NOTOOTAENEHME HAaYMHAETCA TorAa, Koraa Temnepartypa nogHWMaeTcs Bollle
36,7 eC. MNpun HOpPManbHbIX YCIOBUSX B CyTKM Bbliaensietcs 900 Ma HO Npy OYeHb CUMNBHOW Xape
W [OCTATOYHOM CHabXeHMM BOZOWM M CONSIMM 3Ta BENIMUMHA MOXET AocTurath 12 .

MoTMBaLMOHHbIN MOMEHT

MouyeMy Ha 60IbHOE MECTO MMM paHy Mbl HaKNaAblBAEM XNIONKOBbLIN BUHT UK BaTy, HO HE
MOBSI3KY M3 CMHTETUKW? [oYeMy NpuW BbICOKOM TEMNepaType B HaTypasibHOM OAEXAE Nerye fbl-
Wwatb? MoyeMy B MOPO3HYIO MOrofly Mbl BbIXOAUM Ha YNNLY B LLEPCTAHOM CBUTEPE U HATypaib-
HoM Wwy6e 1 BaneHkax?

Bonpocbl ans ob6cyxaeHnsa B Knacce

1. Moyemy Npu NOMELLEHUM PYKM B NakeTe HabNoAaeTCs MOBbILEHWe TemnepaTypbl?

2. MoyeMy npu MoMeLLeHnn pyKn B NakeT HabnogaeTcs noBblEHWE BAXHOCTU?

3. MNMoyeMy BO BTOPOM OMbITE BAAXHOCTb yBeNMyMnach buicTpee n gocturna 6onee BbICOKO-
ro 3Ha4YeHUs, YeM B NepBOM?

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

5. MNoyemy neTHas ogexaa 0bblYHO AeNaeTcs M3 HaTypasibHbIX, @ He CUHTETUYECKMX TKa-
Hen?

3akpensieHMe U3y4yeHHOro Marepuana:

PewwuTe 6bronornyeckne 3agaqu:

— [leicTBME ANIKOTONS Ha OpPraHu3M Bbi3bIBAET pacluMpeHue cocyaoB. Kakol uyenosek
Tpe3Bbl MW MNbsHbIN, BbICTPEE 3aMeP3HET Ha MOpPO3e?

— Horwu B TecHolt 06yBM 3MMOW 3aMep3atoT, @ NIETOM CUNbHO HarpeBatoTcst. O6bscHUTE Mo-
yemy?

— [loyeMy BpeaHO TYro 3aTArmBaTbCs PEMHEM M HOCWUTb TeCHylo 0byBb?

— YenoBek B YMEPEHHOM KIMMaTe HOCUT OAEXAY COOTBETCTBEHHO noroge. OAHaKO XuTe-
nn CpeaHen A3y B CaMylo XXapKyto MOroay XOAaT B TEMbIX BaTHbIX Xanatax. [ante
06BbSICHEHME 3TOMY SIBNIEHUIO.

3apaHus B popmarte 'MA, BINP

1. YcTaHoBUTE COOTBETCTBME MexXy NMPU3HAKOM U CII0EM KOXM, AN1 KOTOPOro OH XapakTe-
peH. [Ins 3TOro K KaXxaoMy 3N1eMeHTy rnepeoro cronbua noabepute nNo3uvumMIO U3 BTOPOro
cronbua. Bnnwwute B Tabnunuy umdpbl BbIGpaHHbLIX OTBETOB.

NPU3HAK C/IO KOXW
A) pacrnonoxeHbl peLenTopsbl 1) annaepmuc
B) pacnonoxeHbl CanbHbIE ¥ MOTOBbIE Xene3bl 2) pepma

B) npu ynbTpacduonetoBoM 0b65y4eHnn B KNeTKax CUHTe3WpyeTcs Mena-
HUH

) KNEeTKN NOCTOSIHHO CNYLUMBAKOTCS 1 OBHOBNSAKOTCS

[1) cnoii NPOHM3aH MHOrOYMUCNEHHBIMU KPOBEHOCHBIMU M NMMPATUYECKK-
MM COCyAaMu
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Kakylo dyHKLMIO BbINOMHSAET NMUIMEHT MeNaHuH, 06pasyloLLMACs B KOXeE YenoBeka?
1) ykpennseT KNeTku KOxu

2) 3aWMLLAEeT OpraHM3M OT yNbTPadUONETOBOrO M3/TyYeHus

3) CNoCcO6CTBYET COXpaHEHUIO Tenia OpraHM3MoM

4) CNYXWT pe3epBHbIM NUTATENbHLIM BELLECTBOM AJ18 K/IETOK KOXMU

Kakyto hyHKLMIO BbIMOMHSET CTPYKTypa KOXM, 0603HaYeHHasi Ha pUCyHKe nog 6ykBoit A?

1) noaHnMaeT BONOC

2) NpUAAET NPOYHOCTbL KOXeE

3) BblaenseT not

4) BOCNPUHUMAET BHELLHWE pa3apaxuTent

Kakylo GYHKUMIO BbINOMHAET MUrMEHT MEeNaHWH, 006pasyloLLniics B KOXE YenoBeka?
1) 3alMWIAET OpraHM3M OT YNbTPaduONETOBOrO M3MyYeHUs

2) CYXWUT pe3epBHbIM MUTATENbHLIM BELLECTBOM AJISt KNETOK

3) cnocobCTBYET COXpAHEHMIO TEMNNa OpraHM3MoM

4) pa3pbIXNSET KMNETKN KOXM

®U3MO0JI0rns PACTEHUN

JlabopaTopHas pabora N2 1

«3aBUCUMOCTb TpPaHCNMpaLUun U TeMnepaTypbl

OT NJIOLWaAN NOBEPXHOCTH JINCTbEB>

TeopeTnyeckas 4yacTtb

McnapeHue 800bl pacmeHuem NPeACTaBNSET cobon ¢usudeckuli npoyecc, Tak Kak npu 3TOM
B MEXK/ETOUYHMKAX JIMCTbEB BOAA MepexoanT B napoobpa3Hoe COCTOsHME, U 3aTeM 0bpa3o-
BaBLUMICA Map 4yepe3 yCTbuua AMddOYHAMPYET B OKpyXatolee npocTpaHCcTBO. OaHako ucnape-
HWEe BOAbl — 3TO U CNOXHBIN gu3uoi02udeckuli npoyecc, NOCKONbKY OH CBSI3aH C aHaTOMMYe-
CKUMU 1 DU3MONIOrMYECKUMIU OCOBEHHOCTSMU PacTEHUI, NO3TOMY B OT/IMUME OT (DU3NYECKOrO,
(hM3MONOrMYEeCKnin NPoOLIECC UCNAPEHMS paCTEHMEM BOAbl M Ha3BaH TPaHCNMpaLMa y pacTe-
HUW.

¢ 3aBUCUT TPaHCMMUPaLUsl y pacTEHMM OT:

* KO/IMYECTBa M pa3MepoB NPOBOASLLMNX COCYAOB,

* M/IOWAAN NIMCTOBOM MNACTUHKY,

* 4uCna yCTbul,
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* TONMWWMHbI KYTUKY/bI,

* COCTOSIHUSI KOM/IOMAO0B NMPOTOMN/1a3Mbl,

¢ KOHLIEHTPaLMW KJIETOYHOrO COKa U APYrUX MpUYMH.

Boaa nepenpuraeTcs BBEPX MO CTEGNIO, Tak Kak B pe3ynbTaTe TPaHCMMpaUMM B KIETKax Nin-
CTbEB BO3HMKAET COCyLUasi CMna, KOTopas nepeaaéTcs OT HUX 10 KOPHEBbIX BOSIOCKOB KOPHS,
MOrfoLWAoWMX BoAy M3 MOYBbl. ECIM MOMECTUTL Cpe3aHHylo BETKY WNK Kakoe-nnbo pacTeHue B
COCYyA C BOZIOW, B TEYEHME [0/rOr0 BPEMEHU PACTEHNE HE BSIHET, YTO YKa3bIBAET Ha NpuUcachl-
BaloLLee AeNCTBMUE TPaHCNIMPaLIMW.

3HaueHMe TPaHCNMPaLUMM 3aKTOYAETCS B TOM, YTO:

¢ BMECTe C BOZOM MO pacTEHWIO NEPEABUraOTC NOCTYMMBLLME B HErO MUHEPAsIbHbIE 3/1e-

MEHTbI;

¢ TPaHCNMpaUMs MOHMKAET TEMMEPATYpy NNCTA W 3aLUMILAET €ro OT neperpesa.

BnusiHe thakTOpOB BHELLHEN Cpeabl Ha NPOLECC TPAHCNMPALMK U € CYTOYHbIN XOA, Bbl-
paXkaeTcs AeNCTBMEM crefytomx hakTopoB:

* BNWSIHWE CBETQ, ™

¢ TEMNepaTypbl BO3AyXa, v

* CUNa BETPa,

¢ CTENeHb HACHILIEHMSA BO3MyXa Napamu
BOAbI.

>

CHAa BETpa

R

coer

CTENCHL
HACMUCHHS

p030nYyXa
NapamMK Boaw

Bnusinve ¢aKTOpoB BHELIHEN CpeAbl HA NPOLECC TPAHCNMPALMK Y PacTEHUM.

Csem cnocobCTBYET OTKPbITMIO YCTbUYHbIX LIeNei M NOBLIWAET NPOHWULAEMOCTb MPOTO-
Mna3Mbl UCNAPSIIOLLMX KNETOK ANst BOAbl. XNOPOMWAN SHEPrMYHO MOr/OWAET COSHEYHbIE Nyun,
YTO NOBbILIAET TeMMNepaTypy MCTa U YCUIMBAET UCNApeHue. YBEMYeHNe TpaHCnMpaunm CHU-
XKaeT TeMnepaTypy SIMCTa, B pe3yfibTaTe Yero NCnapsaioLwme MCTbs: He neperpesatoTcs. Jaxe
pacCesiHHbIA CBET NOBbLIWAET TpaHcnupaunto Ha 30—40% No CpaBHEHMIO C TPaHCNMpPaLMEN,
naywen B TemHoTe. (Mo AaHHbIM 100 KB. CM NMCTa KyKypy3bl MCMApAOT B TEMHOTE 97 Mr BOAbI,
Ha paccesiHHOM — 114 Mr, Ha NPsSIMOM COTHEYHOM cBeTy — 785 Mr.)

Temnepamypa 8030yxa, OKPY>XaloLero pacTeHue, Takxe, BAMSET Ha TpaHcnupaumto. C no-
BblLUEHMEM TeMnepaTypbl TPaHCIMpaunst YBENUYMBAETCS, TakK KakK Mpu 3TOM YCWUSIMBAKOTCS ABU-
XXEHMe MOMeKyN BoAbl M CKOPOCTb Anddy3un BOASHOIO napa c NOBEPXHOCTU KONSIOMAOB Kie-
TOYHbIX 060M04eK.

Cuna sempa MOXET Urpatb ABOSIKYIO po/ib B Npouecce TpaHcnupauun. Ponb BeTpa CBOAUT-
CS K 3aMeHe BNaXKHbIX CNMOEB BO3AyXa Haf NIUCTbSMU PacTEHUMN CyXUMMU, T. €. BETEp BIUSET
TOMbKO Na BTOPYHO (ha3y TpaHCnMpaLumunm — BbIXOA Napa M3 MEXKIETOYHUKOB NNCTA. CUNbHbIN
BETEp TPSCET JIMCTbS, YTO BbI3bIBAET 3aMblKaHWE YCTbUYHbIX LIENEN U TEM CHUXAET TPaHCnMpa-
Um0, Ha TpaHcnupaumio okasbiBaeT 60/bLUIOE BAMSIHUE U CMeneHb HAcbiWweHUs 8030yxa napa-
Mu 800bI. YeM Bosblle CyXOCTb BO3a4yxa, TeM MHTEHCMBHee MAET NpoLecC TpaHcnupauuu,
HaobopoT.
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TpaHcnnpauus — BaXXHbIM NMOKa3aTeNb XU3HeAESTENbHOCTM pacTeHus. Yem bonblue nno-
Liaab NOBEPXHOCTM IMCTLEB, TEM BONbLUIE TPaHCNMpaUums.

MpakTnuyeckas 4yacrtb

Llenb paboThI: BbiISBUTL 3aBUCMMOCTb TPAHCNUPALUMK U TeMMepaTypbl OT Naowaaun no-
BEPXHOCTU NINCTLEB.

O6opyaoBaHue n Marepuasibl: KOMNbIOTEP C MPOrpaMMHbIM obecrneyeHneM, AaTynKu
TeMnepaTypbl U BAAXKHOCTU, KOMHAaTHOE PacTeHWe: MOHCTepa Uu NefaproHus.

YcTaHOBKa NapaMeTpoB M3MepeHMiA:

* 4acTOoTa — KaXXAylo CeKyHay;

* 3amepbl — 1200;

o ANUTENbHOCTb — 20 MUHYT.

Xop pa6oTbli:

1. MoaroToBUTb KOMMbIOTEP (NNaHLWET) ANns NpOBEAEHUs OMbiTa.

2. ToMecTTb J1Ba NIUCTA pacTeHus B LIENNodaHoBbIN NaKeT, onyCcTUTb B HEro AaT4YMKK, YTO-
6bl OHM He Kacanncb CTEHOK MAKETA U IMCTbEB pacTeHMs. 3aBA3aTh NakeT He4eBKON.

HTHARAUHOMHOE
orBepcTHe

=5

7 R

3. poBecTv n3MepeHns BNAXHOCTU U TemnepaTypbl B TedyeHne 10—15 MuHyT.

4. BblHYTb AaTUYMKM M OCTaBWUTb Ha HEKOTOPOE BPeMS B KOMHATHbIX YC/I0BUSIX.

5. MoMeCTuTb YeTbipe INCTa pacTeHUs B LENI0MAHOBLIV MaKeT, ONYCTUTb B HEFO AATUMKY,
YTOObl OHW HE KacannCb CTEHOK MaKeTa M NUCTLEB pacTeHus. 3aBs3aTb NakeT HGeYEBKON.

6. MpoBecTv nsmMepeHns BNAXKHOCTW U TemnepaTypbl B TedeHne 10—15 MuHyT.

7. Pe3ynbTaTbl M3MEpeHWit 3anuiumTe B Tabnuuy: «3aBUCMMOCTb TPaHCMMpaUMK W TeMnepa-
Typbl OT MAOLWAAM NOBEPXHOCTU JINCTLEB.

BnaxHocTb % Temnepartypa eC
Oc 300c | 600c | 900 c Oc 300c | 600c | 900 c

KonuuectBo nucrbes

2 nucTa

4 nucta

BbiBoA: TpaHcnMpaums NponopLmoHanbHa MoLWaan NOBEPXHOCTU NMNCTbEB. YeM bonblue
nnowasb NOBEPXHOCTU NUCTbEB, TeM 6onblue TpaHCnMpaums. M3MeHeHWs TeMmnepaTypbl HE Ha-
6ntoganocb. OHa M3MeHsINacb B Npeaenax norpeLHoCTy.

BbiBOabI

CcopmynupyiTe BbIBOAbI MO BOMpPOCaM:

1. YT0o Takoe TpaHcnupauusa?

2. Kakoe 3HayeHue MMeeT TpaHCnupauus A1S XWU3HU pacTeHus?

3. Kak 3aBuCMT BNaXXHOCTb BO3AyXa B MaKeTe OT NJOWaan NMOBEPXHOCTU IUCTbEB?
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JlabopaTopHas pa6ora N2 2

«W3MepeHune BNAXKHOCTU U TeMnepaTypbl B pa3HbIX 30HaX Kiacca»

TeopeTnyeckas 4yacTtb

MUWKpOKAMMaTMYECKME YCNOBUS CUMTAIOTCS 61aronpusTHBIMKU ANs YenoBeka npy OTHOCK -
TenbHOW BnaxHocTn Bo3ayxa 30—70 %.

PacTutenbHocTb, obnagas 60NbLWON MCNapAoLWEeN CnoCOBHOCTbIO, OKa3blBaeT 3aMETHOE
B/IMSIHWE Ha B/IAXKHOCTb U TeMMepaTypy BO34yXa, Bbi3biBas MOOXUTENbHbIE TEMNOOLLYLLIEHNS
yenoseka. lMoBblleHne OTHOCUTENIbHOW BNAXHOCTM BO3AyXa MOYTKU BCeraa (3a UCKIoYeHNeM
[HEN C OYEHb BLICOKMMM TeEMMepaTypaMu) BOCMPUHUMAETCS YENIOBEKOM KaK HEKOTOPOE CHMXKE-
HWe TeMmnepaTypbl. Tak, NOBbILEHWE BAAXHOCTU Ha 15% Kak 6bl NOHWXaeT TeMnepaTypy BO3-
ayxa Ha 3,5 ¢eC.

MoBbILLEHHAs BNAXXHOCTb BO3AyXa BHYTPU 3eNEHbIX HAaCaXAEHMWA NO CPAaBHEHWUIO C OTKPbI-
TbIMW TEPPUTOPUSIMU OT/IMYAETCS PaBHOMEPHOCTbLIO, HE MMEET pe3knx KonebaHuii, YTo Bbi3Ba-
HO TeM, YTO MCMapsloLas NOBEPXHOCTb 3€NEHbIX HACaXAEHUN (AepeBbeB, KYCTapHUKOB, TpaB)
B 20 pa3 u bonee npeBbIWAET 3aHATYIO STUMKU PacTEHUAMU NOWaab. 3eNéHble HacaXaeHus
Kak 6bl perynnpyroT BIaXXHOCTb: B MepUOA CyXOCTU pacTeHUs YCUNNBAKOT UCNApeHWe, Npu Bbl-
COKOW BNaXXHOCTW BOASIHbIE Mapbl KOHAEHCUPYIOTCS Ha NUCTbAX — 60niee NpoXnaaHbIX Mo-
BEPXHOCTSX.

CnenyeT OTMETUTb, YTO OTHOCUTENBbHAs BNAXXHOCTb B FOPOAE, KaK MpaBufio, HUXKE, YeM B
€CTECTBEHHbIX MPUPOAHbIX YCNOBUSIX, YTO SIBNSIETCA CNEACTBUMEM paAvKalbHbIX M3MEHEHMI
CBOMCTB MOACTMNAIOLLEN MOBEPXHOCTU (KPbILLIX, MOCTOBbIE CMOCOBCTBYIOT ObICTPOMY yaane-
HWIO C TEPPUTOPUKN FOPOAA OCAAKOB).

MpWEMbI pasMeLLEHNSI 3ENEHBIX HACAXAEHUI 1 UX COMETAHMS C OTKPbITBIMU NMPOCTPaHCTBa-
MW B 3HAUMTENIbHOWM CTEMEHM ONPEAENSIOT OTHOCMTENBHYIO BNAXHOCTb BO3Ayxa. Hannyuiwme
pe3ynbTaThbl B CO3AaHMM KOMMOPTHON 0BCTAHOBKW [OCTUrAlOTCS MPU YepedoBaHUM AEPEBLEB M
KYCTApHWKOB, pacronaraeMbiX KOMMaKTHbIMM MaccMBaMu, C NONSIHAMU, UMEIOLWMMU MOTHbIN
TpaBsiHOM NOKPOB. B 3TOM cryyae cyLecTByOWMI Nepenaj paanaLmnoHHbIX TEMNepaTyp MeX-
Ay OTKPbITbIMK y4acTKaMu 1 3aTeHEHHbIMK TeppuTopuamu gocturaeT 30 EC, a BnaxHocTb 20 %,
4TO CNOCODOCTBYET NEpeEMELLEHMIO BO3ayXa.

* BnaxHocTb BO3ayXa OKOMO pacTeHust 6ofblue, YeM BAANM OT HEro, Tak Kak pacTeHWst UC-

napsioT Boay. [Mo3TOMy BNaXXHOCTb BO34yXa B leCy BCeraa Bbllle, YeM B ropoge.

o TemnepaTypa OKOJI0 pacTeHUS HUXKE, YeM BAasN OT Hero.

B dwu3monornyeckoM npouecce ucnapeHust BoAbl pacTeHWeM, MOMy4YMBLUEM Ha3BaHWe
«TpaHCNUpaLms», y4acTBYIOT JICTbS UM XBOS. B MX KOXMLIE MMEIOTCA CBOeObpasHble Lene-
BUAHbIE OTBEPCTUSI — YCTbMLA, CNOCOBHbIE OTKPLIBATLCSA M 3aKPbIBaTbCA M TEM CaMbIM perynu-
poBaTb NOTepio Boabl. Korga TpaHCnMpaumst 4OCTMraeT BEMYMHLI, NPEBbILIAOLWEN NOCTyMnne-
HWe BOAbl M3 MOYBbI, HACTYNaeT yBsAaHve. [nMTenbHas HexBaTKa BOAbl NPUBOAMT K rnbenm
pacTeHWI. 3TO NPOUCXOAMT WU3-3a TOFO, YTO PACTEHUS HE MOTYT HAAONrO 3aKPbITb YCTbULA, TakK
KaK Yepe3 HWX MOCTYMaAeT YrNEKUCNbIA ra3, a ero OTCYTCTBME NPUBOAUT K YrNEepOAHOMY ronoaa-
HWI0, YTO CKa3blBAETCA HA NUTaHUM pacTeHns, POTOCUHTE3eE.

B »apkoe BpeMsl fHS NIMCTbS MOTYT BbIMNSAETb MOHUKLIMMK, @ HA YTPO OHW BHOBb YNpyrue u
CBEXWe BCNeACTBME AENCTBUSI OCMOTMYECKOrO AaB/eHuUs, unn Typropa. HéM, Koraa xumuye-
CKMe MpOoLecchl B pacTeHUM MpoTekaloT Hanbonee akTMBHO, 3TO AaBlEHWE MNOCTEMEHHO CHUXKa-
€TCH, @ 3@ HoYb, MO Mepe TOro Kak KOpHEeBasi cMcTeMa NOMOSHSIET 3anackl BOAbl, OHO NOBbILLA-
eTcst. Typrop 3aBMCUT OT NOrOAHbIX YCNOBUWA. B npoxnaaHble M nacMypHble AHW OH BOObLLE He
najaeT 1 BCe YCTbULA IMCTbEB OCTAOTCS OTKPbITHIMU.

[lepeBo BCacbiBAET BOAY M3 MOYBbLI FPOMaIHOM KOPHEBOWN CUCTEMOW M NPEXAe BCEro Mono-
AbIMWU KOPHEBBLIMW OKOHYAHUAAMWU U MHOMOYUC/IEHHBIMW KOPHEBLIMU BOSTIOCKaMK. Y 9610HN 2—
3 net yxe nmeetcs 45 Tbicsiy KopHel. C NpMX0A0M XOSI0A0B PacTEHMsS COKpPaLLaloT BCachl-
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BaHWe BOAbl U3 MOYBbI, @ NUCTbS NPOAO/KAIOT €€ UcnapeHue, YTo NPUBOAUT K HECOOTBETCTBUIO
MeXZAy KONMYECTBOM MOJTy4aeMomn U pacxoayemon Boabl. [lepeBbs M KyCTapHUKM M36aBnsitoTCs
OT OCHOBHbIX OPraHoOB MCMapeHusi Bnarn — oHn cbpacbiBatoT NUCTBY. MiccnenoBaHms nokasbl-
BalOT, YTO BCAcblBaHWe AePEBOM BOAbI BO MHOrOM 3aBUCUT OT COAEpXXaHus B MOYBE KUC/TOpO-
pa. Npy ynnoTHEHMM NOYBbI PE3KO COKPALLAETCS MPUTOK BOAbI, U OHA YXe He MOCTYyrnaeT B Hau-
bonee oTAaneHHbIe U BbICOKME TOUKM PacTEHUS — AePEBbS HAUMHAIOT «CYyXOBEPLLUMHUTB>.

CKOpOCTb MepeaBwdXeHns BOAbI B AepeBe 3aBUCUT OT NPOBOAMMOCTU [APEBECWMHbI U MOLLHO-
CTW ABWraTenien BOAHOrO TOKa: Tak, B OAHOM M3 OMbITOB, MOCTaBNEHHbIX B [10AMOCKOBbLE, Y
5—10-neTHux aepeBbeB (B 3aBMCMMOCTW OT MOrOAHbLIX YC/I0BMM) OHa COCTaBnsina Anst ayba
60—400 cm/y, ans Tonons 20—400, 6epe3bl 80—240, enn 5—50 cm/u.

Cuna, ABMXyLas BoAy BBEpX MO CTBOJSY IMCTBEHHOro AepeBa, AO/MKHA ObiTb HE MeHee
4 aTM. Ha Kaxapble 10 M BbICOTbI NoAbEMA. KopHeBoe faBnieHne cnocobHO NoAHMMATL BOAY MO
CTBONY AepeBa Ha BbicOTY 4—5 M. C pacnyckaHueM IMCTbEB OCHOBHbIM ABWUraTeneM, noaHuMa-
tOLLMM BOAY MO COCyAaM AepeBbeB, CTAHOBUTCA COCYLLAs CUia KPOHbI, BO3HMKAIOLWAA 3@ CYET
noTepu BOAbI MCTbAMU (MM XBOEW) B NPOLIECCE TPaHCMMpaLnW.

OauH rekTap HacaXKaeHuii B Te4eHMe BereTaumoHHOro cesoHa ucnapsiet go 3000 T Bnary,
3a 3TOT Xe nepuoy 1 M2 rasoHa ucnapsietr 500—700 n Boabl. ExxenqHEBHO B3pocnas nuna uc-
napsiet 0,2 T Bfaru, XopoLo pa3suTbin 6yk — Ao 0,6 T Bnaru, a 1 ra CToneTHux ay6oB — oKo-
no 26 1. ExxerogHo 3enéHble HacaxaeHnus ncnapsatoT 20—30 % aTMocdepHbIX 0CaaKoB, Bbl-
MaBLUKX Ha 3aHATYI0 UMK TeppuToputo. CpaBHMBAsS BINSIHWE PAaCTEHUM U BOAbI Ha MOBbILLEHUE
BNTAXXHOCTY BO3/yXa, MOXHO C YBEPEHHOCTbIO CKa3aTb, YTO 1 ra MoOMHOLEHHbIX pacTeHWiA 3Ha-
ynTenbHO ny4we (noytn B 10 pas) yBnaxHsEeT, OCBEXaeT BO34YyX N0 CPaBHEHMIO C BOAOEMOM
TAKOM e nnowaau.

B 3aBMCUMOCTM OT pa3MeEPOB U CTPYKTYPbl MAaCCMBOB 3€NEHBIX HAaCaXAEHUN BNUSIHWE pac-
TUTENIbHOCTM Ha BIAXXHOCTb BO34yXa pacrnpoCTPaHAETCA Ha NpueraroLwmne NHCoNnpyemble oT-
KpbITble MPOCTPaHCTBa M NPOSIBSETCA Ha pacCcTosHMK, B 15—20 pa3 npeBbllwatoweM BbICOTY
pacTeHuit. NpoBeaEHHbIE UCCIEA0BAHMS MO3BONSAOT CAENATb BbIBOA, YTO HA TEPPUTOPUM, OT-
CTOSILLEN OT 3eN€HOro MaccvBa Ha 500 M, M3-3a BIUSIHUS PacTEHUA OTHOCUTENbHAsH BNAXHOCTb
MOXET NpW onpeaenéHHbIX ycnosusx nosbiwatbcsd Ha 30%. BnaXHOCTb BO3Ayxa yBENMYMBAIOT
Aaxe Hewupokne 10-MeTpoBblE NONOCHI APEBECHO-KYCTAPHUKOBOW PaCTUTENBHOCTU, KOTOPbIE
Ha paccTosiium 500 M NOAHMMAIOT BNAXXHOCTb Ha 5—8 % Mo CpaBHEHWIO C OTKPbLITOM NJIOLIa-
Abl0.

Ecnu NpuHATb OTHOCUTENbHYK BNAXHOCTb Ha ynuue ao 100 %, To cpean 03eneHEHHOM 3a-
CTPOMKM OHa cocTaBuT 116 %, a B KpynHOM napke MoXeT goxoauTtb Ao 200 % u 6onee.

Wcnapsas Bnary, NOBEPXHOCTb JIMCTbEB U KYCTAapHUKOB HarpeBaeTcs. M3BeCTHO, YTo Ans wuc-
napexus 1 n Boabl Tpebyetcs Ao 600 kkan Tenna. HecnoxHbli pacyéT nokasbiBaeT, uto 1 ra
ay6oBon pouw nornouaet B cytkn 15 600 kkan. IMEHHO 3TOT MpoLEecC CNocobCTBYET MOHUXKE-
HUIO TeMMepaTypbl B HKHUX COSIX KPOHbI M NPU3eMHOM cfioe Ha 3—5 °C (Mo cpaBHeHMIo C
TeMnepaTypoil OKpY>XatoLero Bo3ayxa). B npu3eMHOM cnoe NNOTHLIX 3eNEHBLIX HacaXaeHW
0TMeyaeTcs Hanbonee BbICOKAs OTHOCUTESIbHAs BNAXXHOCTb BO34yXa.

OTHOCUTENbHAs CpeHEMECSIYHasi BNAaKHOCTb BO3AYXa Cpeam 3eNEHbIX HaCaXaAeHWM napka
Bbllle Ha 4—9 %, B ckBepe — Ha 3—5 % N0 CpaBHEHWUIO C TEPPUTOPUSAMIU MHOFO3TAXKHOM 3a-
CTPOMKM. [laxxe HebonbLUME YYaCTKM BHYTPU-KBApTaNbHOM 3€/1EHN 3aMETHO CMOCO6CTBYIOT Mo-
BbILLEHWIO OTHOCMTENBHOM BNAKHOCTU BO3AYyXa.

YMeno npumeHsis Bnarontobumeble pacTeHns 1 UCNOosb3ys UX KavyecTsa, Ha TeppuTopum C no-
BbILUEHHOW OTHOCMTENBbHOW BNAXXHOCTbIO (Bbile 70%) NOCNEAHIO 3HAUYUTENBHO MOXHO CHU3UTD.

MpakTnyeckana yacTtb

Lenb paboTbi: onpeaenutb U CPaBHUTb BAAXHOCTb M TeMnepaTypy BO34yxa B Kiacce K
OKOJ10 pacTeHus.
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O6opynoBaHmne N Matepmasibl: KOMMNbIOTEP C NPOrpaMMHbIM ObecneyeHneM, SaTynku
TemnepaTypbl, AaTUYMKK BNAKHOCTN, KOMHATHOE pacTeHue.

YcTaHOBKa NapaMeTpoB U3MEPEHMWA:

* Y4acTOTa 3aMepOoB — KaXAYI0 MUHYTY;

¢ Ko/M4yecTBo 3amepoB — 900.

3amepbl TemMnepaTypbl U BNAXHOCTK NPOU3BOANUTb HEe MeHee 15 MUMHYT.
Xop pa6oTbli:

1. MoaroToBuTb NabopaTopHoe 060pyAOBaHUE AN1si NPOBEAEHNS ONbITa.

2. Ha 4 nucta pactenust cnatudunniom (Unm apyrue pacteHus) oaeTb LennodaHoBol na-
KET, NOMeCTUTb TyAa AaTyYMKM TeMmnepaTypbl U BNAXHOCTW, YTOObl OHW HE KacasuCb CTEHKW na-
KeTa.

3. HayaTb permcrtpaumio AaHHbIX TeMnepaTypbl B KNacCe M OKOMO PacTeHUS B TeYeHue
15 MUHYT.

4, CneanTb 3a U3MEHEHWEM TeMmnepaTypbl HAa 3KpaHe.
5. [laHHble 3aMepoB 3aHeCTu B Tabnuuy.
6. CoxpaHuTb [aHHble OnbITa.

7. HauyaTb perncrpaumio aHHbIX BNAXHOCTM BO3AYXa B Klacce U OKOO pacTEHUS B Teye-
Hue 16 MUHYT.

8. CneanTb 3a M3MEHEHWEM BNAXHOCTU BO3AyXa Ha dKpaHe.
9. CoxpaHuTb M U3y4nTb rpacuKu.

10. [aHHble 3aMepoB 3aHecTu B Tabnuuy.

11. CoxpaHuTb AaHHbIE ONnbITa.

PesynbTaTbl M3MepeHnii/HabnropeHnn

TeMnepaTypa 1 BaXHOCTb BO3ayXa (okoso 15 )
BnaxxHocTb BnaxxHocTb
Bpems Temnepatypa B TemnepaTtypa okoJ10 BO3AyXa B Knacce BO34yXa OKONO
(c) knacce (C) pacreHus (eC) (%) pactenms (%)
0
300
600
900

12. Cdopmynupyiite BbIBOALI MO BOMPOCaM:

— MoYeMy OKOMO pacTeHUs BNaXXHOCTb bonblue, YeM B Knacce? Kakoe 3T0 MMeeT 3Hauye-
Hune?

— NoYeMy B Knacce TemMnepaTtypa BO34yxa MNOBbILLAETCS, @ OKOSIO PAaCTEHUS MOHUXKAETCA?
Y KaKylo posib UrpatoT 3ef1éHble HacaXaeHus B ropoae?

BbiBOAbI:

¢ TEMNEpPATYpa B KNaccCe Bbllle, YEM OKOJ10 paCTEHUS. Co BPEMEHEM TEMNEPATYpPA B KJlac-
C€ YBE/IMYNBAETCA, @ OKOJ10 paCTEHNA YMEHbLUAETCH,

¢ BJIaXXHOCTb B K/1aCCe MEHbLLUE, YEM OKOJ10 PaCTEHUA. Co BPEMEHEM B/1a>XHOCTb B KJlaCCE
YMEHbLLLUAETCA, @ OKO10 PaCTEHNA YBETMYNBAETCA.

B conepxxaHue
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JlabopaTtopHas pa6ota N2 3

«McnapeHue BoAbl IMCTbSAMKU [0 U NOCAe NoOJnBa»

TeopeTnyeckasn 4yacTtb

Boaa HeobxoanMa Anst XXu3Hu ntoboro pacrteHusi. PacteHne nonyyaet Boay rnaBHbIM 06-
pa3oM M3 No4yBbl. HazeMHble YacTu pacTeHns, B OCHOBHOM JINCTbS Yepe3 yCTbULa UcnapsaioT
3HaYUTENbHOE KOMMYECTBO BOAbI. BbiBAET, YTO B XKapKMe Yacbl AHSI PAacX0A BOAbl NCMAPEHNEM
MpeBbILIAET €€ nocTynneHne. Toraa y pacTeHus NnUCTbs YBAAatoT. pu Cyxom NoYBe MHTEHCUB-
HOCTb MCMapeHMsl MEHbLLIE, YEM MPU BNIAXKHOWN.

Ha MHTEHCMBHOCTb Npouecca TpaHCNMpauMn OKa3blBaeT BAUSIHME BAXHOCTb MoyBbl. C
YMEHbLUEHNEM BNAXHOCTM NOYBLI TPAHCMMPALMS YMEHbLUAETCS. YeM MeHbLie BOAbl B MOYBE,
TEM MeHbLLUe €€ B pacTeHMW. YMeHbLUEHWEe COAEPXaHWUS BOAbl B PacTUTENIbHOM OpraHu3Me aBTo-
MaTUYECKM CHWKAET NPOLECC TPaHCTMPaLMK B CUY YCTbUYHOWM M BHEYCTBUYHOMN PErynnpoBKM.

B nucTbsix BOASIHOW Nap BbIXOAMT M3 KNETOK B MEXKIETHWUKM, M3 HUX Yepes ycTbuua nap uc-
NapsieTCs C NOBEPXHOCTM NncTa. OTKPbIBAsICh M 3aKPbIBasiCb, YCTbULIA PErYANPYIOT UCNapeHue
BOAbl UCTbsIMU. Kak M3BECTHO, Y BONbLWIMHCTBA PACTEHWUM YCTbULLA HAXOAATCS Ha HUXKHEN No-
BEPXHOCTM nncTa. CnefoBaTenbHO, Y OONbLWIMHCTBA PacTeHWt BOAA B OCHOBHOM MCMapsieTcs Ha
HW)KHE NOBEPXHOCTU IMCTOBOM MNACTUHKM.

KonnuecTBo BOAbI, KOTOPOE MCMAPAIOT PaCTEHUS, 3aBUCUT OT MHOrMX akTopoB. B nobom
CNyyae 3TO MOYTU BCerga A0CTaToYHO 60Mblloe KONMMYECTBO B NepecyETe Ha Maccy Tena pac-
TeHus1. Tak, HanpuMep, Kanycra UCNapsieT 3a CYTKM OKOJI0 OAHOMO NMTpa BoAbl. Ha MHTeHcHB-
HOCTb UCMapeHus BIUSIOT BO3PacT pacTeHust (Monogple ucnapstoT 6onblue), B TEHW OHO pacTET
WK HET (B TEHM MCMApeHNe MeHbLLE), AYET BETEP UM HET (B BETPEHYIO MOroAy McrnapeHune
6onbLue), AOCTAaTOYHO BOAbI B MOYBE UM HET.

Mpu 0OCTaTOYHOM KOMMYECTBE BOAbI Y PAaCTEHMS YCTbULA B JICTbSIX MOTYT ObiTb OTKPbITHI
AHEM, 1 HOYbIO. Y psfla paCTEHUI YCTbULI@ OTKPbIBAKOTCS TONIbKO AHEM. ECnn e Boabl B MoYBe
HEeAoCTaTOYHO, TO PacTEHUs! 3aKPbIBAOT YCTbULUA AaXe AHEM. JIUCTbs HEKOTOPbIX PAacTEHMI MO-
YT CKPY4MBaTbCS MPU APKOM OCBELLUEHMM, B PE3YNbTaTe UCMAPEHME TaKXKe YMEHbLIAETCS.

Y pacTeHui, Npon3pacTarolmx B TENbIX BAaXHbIX MeCcToobuTaHuax (Hanpumep, Tponu-
Kax), 06bIYHO KpyMHble NMNCTOBbLIE NMIACTUHKM. [103TOMY Takmne pacTeHus ucnapsoT 6onblune
06bEMbI BoAbl. HO NOCKONbKY BOAbI B OKPYXXAMOLEN Cpeae A0CTaTOYHO, 3TO HE SIBNSETCS Npo-
6nemon. [lpyroe Aeno — pacTeHusi 3acyLMBbIX MECT 06uUTaHust (HanpuMep, NoaynyCTbiHb U
NyCTbiHb). VX NnncTbst b0 Menkune, Nnbo BMAOU3IMEHEHbLI B KOMOYKK (KaKTYC) UAN MSCUCTbIE
obpazoBaHus, HakanneaoLwme Boay nNpo 3anac (ano3). B nobom cnyyae Takne nncTbs ucna-
pSOT Masno BOAbI.

MpakTnyeckas yacTtb

Lenb pa6oTbi: BbiScHATL Kak BIUSIET, MOMMB PacTEHWUSI HA KOMMYECTBO MCMApsSieMOMN BO-
Abl.

O6opypgoBaHmne M Marepuasibl: KOMMNbIOTEP C NMPOrpaMMHbIM 0becneyeHnem, m3mepu-
TeNbHbIN VIHTepdenc, AaTUnK TeMNepaTypbl, AAaTYMK BNAXKHOCTM.

YcTaHOBKa NnapaMeTpoB U3MEPEHMIA:

* 4acToTa — KaXkayto CEKyHAY;

¢+ 3amepbl — 1000.

Xop pa6oTbli:

1. MoarotosbTe KIK (Mnu MK) ans nposeaeHus onbliTa.

2. OpeTb uennodaHoBLIN MAKET Ha CNaTUUNMIOM, NMOMECTUTb Tyaa AaTYMKWM TeMnepaTypbl
1 BNTAXKHOCTU M NJIOTHO 3aBs3aTb MaKeT.

3. MpoBecTu n3MepeHns TeMnepaTypbl U BAAXXHOCTW, KOrAa 3eM/Si B FOPLUKE C paCTEHUEM
cyxas.

4, MpoaHanu3nMpoBaTb MOJTyYEHHbIE AaHHbIE. Pe3ynbTaTbl M3MEPEHUI 3anuWwuTe B Tabnuuy.
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5. MonuTb pacTeHus, BbIMB 2 NUTPa BOAbI.
6. MpoBecTn n3MepeHns TemnepaTypbl U BNAXHOCTW NOCIe MOSvBa.
7. MpoaHanu3npoBaTb NONyYEHHbIE AAHHbIE. Pe3ynbTaTbl U3MEPEHUN 3anuLLKNTE B Tabnu-
Ly.
8. Coenatb BbIBOAb.
Pe3ynbTaTbl M3MepeHuii/HabnoaeHui

TeMmnepaTtypa u BNaXXKHOCTb BO3AyXa 0 M nocne nonunsa (0kosno 15 vac)
Bpems Temnepatypa okonio | TemnepaTypa OKOJ0 Bg:nay))'((:g:;:o BE;E’::::::O
(c) n opna :;:::' Z;C) paCTe:::an(g g)le no- pacTeHus pacTeHus nocne
po nonusa (%) nonuea (%)
0
300
600
900

9. CchopmynupyinTe BbIBOALI MO BOMPOCaM:

— Kak BnusieT, NonnB Ha MHTEHCMBHOCTb UCMApeHWUst BOAbl Y PacTeHns?

Yy 3a4eM pacTeHue ucrnapsieT Boay?

— Yem 06ycnoBneHa HeNpepbIBHOCTb BOCXOAALLErO TOKa BOAbI Y PAaCTEHUN?
y B Kakmx npoueccax xu3HeaesTeNnbHOCTM pacTeHMiA y4acTByeT Boaa?

JlabopaTopHasa pa6ora N2 4
«TypropHoe COCTOSIHME KJ/IeTOK>

TeopeTnuyeckasn 4yacTtb

Typrop — HanpsKEHHOE COCTOSIHWE KNETOYHOWM 060/104KKM. OH 3aBUCUT OT COAEPXKaHWUS BO-
Abl B KNETKax. YMeHbLUEHNE KONMYECTBA BOAbI B KIETKaxX BEAET K MOHWMXEHUIO Typropa, U B pe-
3yNnbTaTe 3TOr0 PacTeHUs CTAHOBATCS BANbIMM, YBAALWMUMM.

Ha cogepxaHuu B KneTKax BOAbl CKa3blBAETCS KOHLEHTPALMS pacTBOPEHHbIX BELLECTB B
OKpY>XatoLlen BoaHON cpeae. Mpu KOHLEHTpaLUWK COMel, caxapoB M ApYruX BELWECTB, paBHOM
WX KOHLEHTpauuu B uuTONnnasMe (M30TOHWUYECKOM), TYprop NOAAEPXMBAETCS Ha du3nonoruye-
CKM OMTUMANIbHOM YpOBHeE. lMpy NOBbLILEHHON KOHLEHTPALUMUK coneit (rMnepToHMYECKOn) Typ-
rop ocnabeBaeT, NpY NOHWXEHHOM (TMMNOTOHNYECKON) — NOBbILIAETCS.

Typrop uMeeT 60/bLUIOE 3HAYEHWE ANS XKM3HWU pacTeHun. OH OnpeaensieT ynpyrocTb KNeTok
W TKaHen B3pOC/NbIX pacTEHMI, NPOPOCTKOB, MOAAEPXKUBAET NIUCTbS U APYrE OpraHbl pacTeHust
B TYPreCLeHTHOM COCTOsIHMM, U obecneunBaeT onpeaenéHHoe NooXeHWe B NPOCTPaHCTBe.

MpakTnyeckas 4yacrb

Lenb paboTbi: BbISCHATL 3aBUCUMOCTb TYPrOPHOro COCTOSIHWSI OT KOJIMYECTBa BOA B KeT-
Kax.

O6opyaoBaHmne mn Marepuanbl: UAGDPOBO/A AaTUMK 3NEKTPONPOBOAHOCTM, Boda, 1 M
pacTBOp X/I0puAa HaTpus, NPObMpPKK, WTATUB, XUMUYECKME CTaKaHbl, unbTpoBabHas byma-
ra, HOX WAKM CKanbnenb, IMHENKa WA WTAHTEHUMPKY b, NMPEAMETHbIE CTEKNA, NMOKPOBHbIE CTEK-
na, npenapoBasibHble Uria, NMUHLET, CNUPTOBKA, CMIMYKKU, MUMNETKA, METUNEHOBBIA CUHUI, DU/b-
TpoBanbHas 6ymMara, MMKPOCKOM, NPOPOLLEHHbIE CEMEHA W NTYKOBULbI C KOpeLLKaMMm.

TexHuka 6e3onacHoCTH
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1. Mepen Havanom paboTbl ocBobOAMTE paboyee MECTO OT MOCTOPOHHUX NMPEAMETOB.

2. CobnioganiTe OCTOPOXXHOCTb NMpu paboTe C NpenapoBanbHbIMK UrNaMu, NPEAMETHBLIMU 1
MOKPOBHBIMK CTEKIAMK BO M3beXaHWe YKONOB MU NOpe30B.

3. He ponyckante nonaaaHvs KpacuTenst Ha KOXY, Fnasa v oaexay.

4, CobntogaliTte npasuna paboTbl CO CMMPTOBKOM BO M3HexaHne 0XKOroB.

5. MpucTtynanTte K paboTe ToMbKO Toraa, Koraa ybeautech B MCMPaBHOCTM MUKpOCKona. Tou-
HO BbINOMHSANTE yKa3aHWs yuuTens npu paboTe C HAM B OTHOLIEHUM MOPSAAKA AENCTBUN.

6. Mo okoHYaHuK paboTbl NpuBeanTe B MOPSAOK paboyee MecTo.

Xop pabotbli:

1. U3 MakoTu KnybHs kapTodens BblpeXbTe ABa OAMHAKOBLIX Bpycouka pa3smMepom
50+5-5 MM 1 TOYHO M3MepbTE UX A/INHY.

2. MNMoaroToBbTe ABa XMMUYECKMX CTakaHa. B oauH HanenTe 4nicTyio BOAY, @ BO BTOPOU —
1 M pacTBop xnopuaa HaTpus (NoBapeHHas Conb).

3. W3MepbTe 3NeKTponpoBOAHOCTb BOAbl M pacTBOPa NMOBAPEHHON COMM C MOMOLLbIO Lnd-
POBOIro AaTymKa 3/1eKTPONPOBOAHOCTMU.

4, OanH 6pycouek kapTodens (obpasel 1) nomecTuTe B NpobupKy € BOAOK, a BTopoi (06-
paseu 2) — B 1 M pacTBop xnopuaa HaTpus.

3. Yepes 20—30 MWH BbiHbTE HpYCOYKM U3 NPOBUPOK U 06CYLWwUTE Ha PUNbLTPOBaNbHOM bY-
mare.

4, BbipexbTe 13 kapTodens TpeTuit bpycodek Takoro xe pasmepa. OH NOCNTYXUT KOHTPO/b-
HbIM 06pa3LoM B BalleM OnbITe.

5. CpaBHuTe ynpyroctb TpEx 06pa3LoB v pe3ynbTaTbl BHECUTE B Tabnuuy.

6. Vi3MepbTe, a 3aTeM CpaBHUTE AMHY BpYCOYKOB M pe3ynbTaTbl BHECUTE B Tabnuuy.

7. Mo pe3ynbTaTaM M3MepeHU caenanTe BbiBOA, KakoW TN pacTBopa (MMNOTOHWYECKUA,
M30TOHUYECKUM, TMNEPTOHNYECKMIN) HAXOAWUCS B KaXKaoW npobupke.

8. Mepenente copepxxmmoe NpPobMPOK B ABa OTAENbHLIX MaNeHbKMX CTakaHa U U3MepbTe
3M1EeKTPONPOBOAHOCTb B HUX. [laHHble BHECUTe B TabnuLy.

9. Mo paHHbIM Tabnuubl paccunTanTe U3MEHEHWE 3NEKTPONPOBOAHOCTU B 0BOMX CyyasX.

B Hauane paboTbl HE06X0AMMO NPOKOHTPOAMPOBATb TOYHOCTb M3MEPEHUS BPYCOUKOB
U3 KNybHs kapTodens, Ytobbl B AanbHEWLIEM Pa3fiMuns B ANMHE ObiiM XOPOLLO 3aMETHbI

Cnepyet 06paTuTb BHUMaHWE YYEHWKOB Ha TOM, 3a4eM 6bin B3AT TpeTuit bpycoyek Kap-
Todens ang KOHTpons (06bEKTUBHOE CpaBHEHWE TYPreCLEHTHOro COCTOSIHMS), NoYeMy
TPeTU 6pycok BbiNn Bblpe3aH He Cpasy, a MoC/e NPOBEAEHNS ONbITa, Nepes CaMbiM CpaB-
HeHneM (4Tobbl NpefoTBPaTUTL MOTEPIO TYPropa MU3-3a BbICbIXaHUS).

Ecnun B Wkone 4OCTaTOMHOE KOIMYECTBO AATUMKOB 3/1EKTPONPOBOAHOCTU, TO AAHHbIE
Mo ASivHe 06pasLoB B Tabnumuy He 3aHOCATCS, MOCKO/bKY BbIBOAbI O TUME pacTBOpa MOX-
HO cAenaTb N0 U3MEHEHMIO 31EKTPONPOBOAHOCTU. B 3TOM Cnydyae BpeMsi onbiTa MOXHO
YMeHbLWKUTb A0 10 MWUH, LOCTATOYHbIX A7 U3MEHEHUS NMOKa3aTens 31eKTPONpPOBOAHOCTH.
DNeKTponpOBOAHOCTL BO3pacTaeT MpU MCMOSb30BaHMM MMMOTOHWYECKOrO pacTBopa W
YMEHbLUAETCS B PacTBOPE FMMNEePTOHNYECKOM, OCTaBasiCb HEM3MEHHOM — B M30TOHMYE-
CKOM.

Ecnu B LWKONE HeOCTAaTOMHO AaTUYMKOB 3/IEKTPONPOBOAHOCTH, TO PEKOMEHAYETCS UC-
MoSb30BaTb OAMH AAaTYMK B AEMOHCTPALMOHHOM BapuaHTe, a oCTasbHble yyeHue byayT
onpeaensiTb TOMIbKO U3MEHEHME YNPYrocTh 1 AnnHbl 06pasLoB.
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Pe3ynbTaTbl M3MepeHuii/HabnoaeHui

MokasaTtenm O6pazeu 1 O6paszen 2 KoHTponb
Tun pacTeopa rmnochg:l;lqe rmnegm-élmqe L
3mMeHeHue ynpyrocTtu
[fiMHa B Hayane onbiTa, MM 50 50 —
[lnvHa B KOHLE OnbiTa, MM 50

i3MeHeHWe ANUHbI, MM —

DNeKTPONpOBOAHOCTL B Hayane
onbiTa, MKCM

DNEKTPONPOBOAHOCTb B KOHLIE
onbiTa, MKCM

N3MeHeHWe 3N1eKTponpoBOAHOCTH

10. CchopmynupyiTe BbiBOAbI MO BOMPOCAM:

— OcTanucb N NepBbIM U BTOPOW BPYCOYKM B TYpPreCLEHTOM COCTOSIHUM M NoYeMy?

y Kak TypropHoe faBfieHve 3aBUCUT OT KOJIMYECTBa BOAbI B K/IeTKax?

— Kak TypropHoe AaBneHWe 3aBWUCUT OT KOHLIEHTpaLMU CONen B OKpyXatoLlei cpeae?

KoHTponbHble BONPOCHI N0 TEMe

1. MoueMy B XapKue NeTHUE AHWN NUCTbS Pa3HblX pacTeHUI, HAaNpMMep, OrypLoB, NOMUIO-
poB, yBAOaoT?

lpagunbHbIl omsem:

1) B XapKylo noroay yBENMYMBAETCS UCMAPEHUE, U KNETKN INCTLEB PACTEHWIA TEPSIOT BOAY;

2) YMeHbLLUEeHNEe KOMMYeCTBa BOAbl B KNETKax MPUBOAMUT K CHUXKEHWIO Typropa, YTo Bblpaxa-
eTCs B yBAAaHUWN NIUCTLEB.

2. MoyeMy yBSAAKOT pacTeHus Npu 3acoNeHun noys?

MpasunbHbIG omsem:

1) Npwv 3aCONEHMM NOYB MOBLILLIAETCS KOHLEHTPALMS CONEN B OKPYXKatoLLel BOAHOMN cpeae
CTQHOBMTCS FMNEPTOHUYECKOM, U BOAA M3 KOPHEW HAaYMHAET NOCTYNaThb B MOYBY;

2) noTepsi BOAbI KOPHSIMU HapyLUaeT BOCXOAALWMIA TOK BOAbI MO BCEMY pacTeHMIO, KOTOpoe
MOCTOSIHHO TepsieT BoAY Ha (POTOCMHTE3 U TPaHCMUpaLMIO;

3) yMeHblUeHNe KONMMYecTBa BOAbl B KNETKax MPUBOAMUT K CHUXKEHWIO Typropa, YTo Bblpaxa-
eTCs B yBAAaHUN pacTeHus.

3. Typrop npeAcTaBnsieT cobou

a) pasHOBMAHOCTb OCMOTWUYECKOrO AaBneHus

6) pe3ynbTaT AENUCTBUS COCYLUMX CUN

B) HaNpsXKEHHOE COCTOSIHWUE KNIETOYHOM 060/104KM

) U3MepsiEMbIi YPOBEHb OCMOTUYECKOTO [aB/IEHNS

lMpasusbHbIl omsem: B.
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JlabopaTtopHas pa6ota N2 5

«3HauyeHne KyTUKY/bl U Npo6KM B 3aLiuTe pacCTeHUH OT UCNapeHus»

TeopeTnyeckasn 4yacTtb

KyTukyna — 370 6eCCTPyKTYPHbIA CNON, CEKPETUPYEMBIN 3NMMAEPMUCOM M MOKPbIBAIOLLMI
ero. OH cocTouT rnaBHbIM 06pa3oM M3 BOCKONOAOOHOMO BeLeCTBa KYTUMHA, HEMPOHULAEMOro
AN BOAbI M ra3os. YacTMyHas NPOHMLAEMOCTb A1 HUX KYTUKYSIbl B LIeSIOM 06bsICHAETCS Apy-
MK €€ KOMNOoHeHTaMmn. OBbIYHO YEM OHa TOJLIE, TEM HUXE MHTEHCUBHOCTb KYTUKYISAPHON
TpaHcnupaumu. Ecnv oHa TOHKas, Kak, HanpuMmep, Y HEKOTOPbIX NManopOTHUKOB, TO pacTeHue
MOXeT TepsiTb Yepe3 Heé 30—45% Boabl. BepxHsas NoBepPXHOCTb IMCTLEB ABYAONbHbIX, 06/1y-
yaemas npsiMblM COSTHEYHBLIM CBETOM U 0BbIYHO CUIIbHEE, YEM HUXHSISI, 06yBaeMas BETPOM,
4aCTo NOKpbITa U 6onee TONCTbIM CNOEM KyTUKY/bl. BOCkOnoaobHble KOMMOHEHTbI 3TOrO €081
(BKtOYast U COBCTBEHHO PacTUTESNbHBLIN BOCK) MOMYT NPaKTUYECKM MNOMHOCTbIO OCTAHOBUTD KY-
TUKYNISIPHYIO TpaHCMMpaumio. Kpome Toro, NUCTbst C TONCTOM KYTUKYNOW OBbIYHO rnagkue u
bnectawme, T. . OTpaxaroT OOMbLLE CONHEYHOrO U3NYYEHUS U MEHbLUE HarpeBaloTCs.

[N BbISICHEHNS 3aLUMTHON PONM KYTUKYNbl U MPOBKM MOXHO B3siTb KNybHW kapTodens, no-
KpbITble NPOB6KOBOM TKaHbO, M A6M0KM, MOKPbITbIE KYTUKYNOW (b0 ofHONETHME M ABYX-
TpéxneTHune nobern 04HOro BMAA pacTeHUM OAMHAKOBbLIE MO Macce). BeTku nydlle pe3aTtb Ha
KYCKM onpeaenéHHoro Bo3pacTa, OANHAKOBbLIE MO Macce 1 napadvHOM 3ananeaTb Cpesbl.

MpakTnyeckas yacTtb

Lenb paboThbi: BbISSICHATL PONb KYTUKYbl M MPOBKK B 3awmuTe OT MCnapeHus BoAbl C Mno-
BEPXHOCTW KOPHEN, NO6EroB 1 KybHeN.

O6opyanoBaHne N marepmnainbl: OBa CBeXuX s6noka u asa knybHa kaptodens, Bechl,
HOX, MOJIM3TUNIEHOBbIE NMULLIEBbLIE MAKETbI, AaTYMK OTHOCUTENBHON BNAXXHOCTW BO3AYXa.

TexHuka 6e3onacHoCTH

1. Nepea HayanoM paboTbl 0cBO6OANTE paboyee MeCcTo OT MOCTOPOHHUX NPEAMETOB.

2. CobniogaiiTe OCTOPOXHOCTb NMpy paboTe C NpenapoBanbHbIMK UrNaMu, NPEAMETHBLIMU 1
MOKPOBHbIMK CTEKAMK BO M3beXaHWe YKOMOB U NMOpPe30B.

3. He ponyckaiTe nonaaaHvs KpacuTENst Ha KOXY, Fnasa v oaexay.

4, Cobntopalite npasuna paboTbl CO CMMPTOBKOM BO M36eXaHUe 0XKOroB.

5. MpucTynanTte K paboTe ToMbKO Toraa, Koraa yoeautech B UCMPaBHOCTM MUKPOCKOMNa. Tou-
HO BbINOMHSANTE yKa3aHWs yuuTens npu pabote C HAM B OTHOLIEHUM NOPAAKa AENCTBUN.

6. Mo okoH4aHuK paboTbl NpuBeanTe B MOPSAOK paboyee MecTo.

Xoa pabortbi:

1. Bo3bMuTE NO ABa NpUMEPHO OAMHAKOBbLIX MO Macce KNybHs kapTodens n sb6noka. Mo
OAHOMY U3 HUX OYUCTbTE, TO ECTb CHUMMUTE CIOM NMOKPOBHOW TKAHW HOXOM.

2. N3MepbTe ¢ NOMOLLbIO LMGMPOBOro AaTyMKa BNAXHOCTb BO3AyXa B NOMeLLeHnU. BHecute
[aHHble 0 BMIAXHOCTW B Hayane onblTa B Tabnuuy (oanHakoBas Ans Bcex 06pasLos).

3. PackpounTte NofnaTMNEHOBbIM MaKET M MOMECTUTE B HEr0 NEpPBbI 06paseL, 1 BKIOYEH-
HbI LMPOBO AaTYMK OTHOCUTENIbHOM BIAXXHOCTY BO3AYXa.

4, 3aKpoWTe NakeT M BblAaBWUTE U3 HEFO BO3AYX, @ 3aTEM rEPMETM3UPYIATE NakeT, Nnepess-
3aB €ro Pe3unHKOA, WNaraToM UM CKOTYEM.

5. Yepe3 5 MMH OTMETbTE MOKa3aHWs AaTuMKa M BHECUTE UX B Tabnuuy.

6. MosTopute nyHKTbl NONQ 3—5 ans octanbHbIX 06pasLos.

7. PaccumTainTe Ha CKOMbKO MPOLIEHTOB BO3POC/Ia OTHOCMTENbHAS BIAXXHOCTb BO3AyXa B
KaXKAOM MnakeTe.
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Ba>xHo!

Ecnu KonnyecTBo AaTYMKOB MO3BOJISET, MOXHO CAENATb U3MEPEHUS OAHOBPEMEHHO BO
BCeX YeTblpéx nakeTax. ECm aaTunkoB HEMHOrO, TO LienecoobpasHo pas3aenmTb Kace Ha
rpynnbl No 4—5 yenosek Ha BpeMs paboThbl.

Pe3ynbTaTbl U3MEPEHWIA/HabNIOAEHWIA

OTHOCMTENIbHAsA BNIAXXHOCTb BO3AyXa

Wccnenyembie o6pasubl B Hayane onbiTa, B KOHLIE OMbITa,

n3MeHeHue, %
MM.pPT.CT. MM.pT. CT.

OuunweHHoe 9610k0

OumLLEHHbIN KapTodEnb

HeouunweHHoe a6n0ko

HeoumniieHHbIN KapTodenb

8. CchopmynupyinTe BbIBOALI MO BOMPOCaM:
— Kakoe 3HayeHune MMEeIT KyTUKyna 1 npobka B MCnapeHun BOAbl pacTeHneMm?
— Kakasl nokpoBHas TkaHb B B0ONbluel CTENEHU BIUSIET Ha WUCMApEHUEe BOAbI pacTeHMeM?

JlabopaTopHas pa6orta N2 6

«06Hapy)XeHne HUTPATOB B JINCTbAX»

TeopeTnyeckas 4HacCTb

A30T nMeeT 60/bllUOe 3HaYeHNe B XM3HM pacTeHuii. OH BXoaMT B cocTaB 6enKoBbIX Be-
LLeCTB, IMNONAOB, HYKNENHOBBIX KUCNOT, X0poduia 1 Apyrnx BaXKHbIX OpraHUYecKmnx coe-
AVHEHWIN. A30T MOCTYMNAEeT U3 NOYBbI B OCHOBHOM B BWJE HUTPATOB M conen aMMoHusi. Conu
a30THOW KMUCNoTbl (HUTPaATbl), NOCTYNast B KOPHW PacTEHWiA, BOCCTaHABNMBAOTCS B XKMBbIX KET-
KaxX KOPHS 40 aMMMaKa M, CBSA3bIBAsICb C KETOKUCNOTaMK, 06pasytoT aMMHOKUCIOTbI, KOTOPbIE
3aTeM MOryT UCMONb30BaTbCs Ha NocTpoeHue 6enkoB. OAHAKO YacTb HATPATOB C BOAHbLIM TO-
KOM MOXET MOAHMMATBLCS B IMCTbS. B MnCTbaX nponcxoanT hoTOXMMUYECKOE BOCCTAHOBNEHME
HUTPATOB W [iENIbHELLEE Er0 BK/IHOYEHNE B CUHTETUYECKME NPOLIECCHI.

OnbIT Tpebyet noarotoBku. MonoBmHy noberos 3a AeHb A0 NpoBeaeHus paboTbl Heobxoan-
MO cpe3aTb (NNWKNTb KOPHEBOrO NUTaHUSA) U NOCTaBUTb B BOAY Ha CBETY (AN (UTOXMMUYECKO-
r0 BOCCTAHOBNEHWUS HUTPATOB). BTOpyto NONOBMHY Noberos cpe3aroT HENMOCPEACTBEHHO nepes
OMbITOM.

MpakTnyeckas 4yacrb

Lenb pa6oTtbi: 06HapyXWUTb HUTPATbl B JIMCTbSAX PACTEHWIA U ONPEAENUTb UCTOYHUK MX MNO-
CTynneHus.

O6opynoBaHne n Marepmabl: Nobern KOMHaTHbIX pacTeHuit (banb3aMmHa, CUHIOHUYMa
UM B6bICTPOPACTYLLMX BUAOB CEMENCTBA KOMMENIMHOBbIE — TPaZleCKaHLIMK, 3€6pUHbI, CETKpea-
31K), CTyNKa C NECTUKOM, HOXXHWLIbI, BOPOHKA, Map/st UK BUHT, XMMUYECKUI CTakaH Ha 50 mn,
UMPOBON AaTUYMK KOHLIEHTPALMM MOHOB, 3NEKTPOA HUTPAT-aHWOHOB, SNEKTPOS CPaBHEHMS.

TexHuka 6e3onacHoCTH

1. Nepep HayanoM paboTbl 0cBO6OANTE paboyee MeCcTo OT NOCTOPOHHUX NPeAMETOB.

2. CobntopaiiTe 0OCTOPOXHOCTb Npu paboTe ¢ NpenapoBasnbHbIMK UraMu, NPEAMETHBIMU U
MOKPOBHbIMK CTEKNaMK BO U3bexaHme YKO0B U NOPE30B.
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3. He ponyckante nonagaHvs KpacuTenst Ha KOXYy, rnasa v oaexay.

4, CobntogaliTte npasuna paboTbl CO CMMPTOBKOM BO M3HexaHne 0XKOroB.

5. MpucTtynanTte Kk paboTe TONbKO Toraa, kKoraa YoeauTech B UCMPABHOCTM MUKPOCKOMa. Tou-
HO BbINOMHANTE yKa3aHWs yuuTens npu pabote C HAM B OTHOLIEHUM NOPAAKa AENCTBUN.

6. Mo okoHYaHuK paboTbl NpuBeAUTE B NOPAAOK paboyee MecTo.

Xop pabotbli:

1. OTpenuTe NUCTbs OT NOGEroB, a 3aTeM C NOMOLLbIO HOXa Ha NOAAOHE UK CreunanbHOM
[oLleYKe MeNKO NopexbTe NINCTOBbIE MIACTUHKM U YEPELLKN CBEXECPE3aHHOro pacTeHus Tak,
4TOb6bI 3aMONHUTL CTYMKY Ha AiBE TPETM.

2. Pasmenute obpasew B CTynke 40 KawmLeobpasHOM Macchl.

3. YnoxwuTe KyCOK Mapnu, CNOXEHHbI BABOE Ha BOPOHKY, YCTAHOBMEHHYIO Ha CTaKaHOM.

4. MNepeHecuTe Kawmuy Ha Mapto 1 0TOXMUTE e€, cobpas «y3ekoM» YeTblpe KOHLA Map-
nu.

5. Ecnm cnon pacTuTenbHOroO Coka Monyymics MeHee 2 CM, NOBTOpUTE AENCTBMS CHavana.

6. lNpucoeanHnTe K AaTUMKy MOHOB DNIEKTPOS HUTPAT-aHUOHOB M 3/1EKTPO CPaBHEHMS, a
3aTeM MOAK/IIYUTE AAaTUYMK K PErncTpaTopy AaHHbIX.

7. OnycTuTe B CTaKaH C COKOM NIUCTLEB 3N1EKTPO/AbI, MPOU3BEAUTE MNSATb U3MEPEHUI U BHE-
cuTe AaHHble B Tabnuuy.

8. Mostopute pencteus NONQ 1—7 C NUCTbSMM PAcTEHMUS, BbIAEPXAHHOTO B TEYEHME CYTOK
Ha BOAHOM NUTAHWN.

9. PaccuuTanTe cpeaHee apudMeTMyeckoe KOHLEHTpaUMUM HATpaToB Anst 06omx Npob coka
1 CpaBHWTE MNONyYEHHbIE 3HAYEHMSI MeXAY COBOMN.

MoMnMMO No6eroB MOXXHO UCMONb30BaTh INCTbSI PACTEHWUI C YKOPOYEHHLIMK Noberamm
(xnopocunTyM, ApUMMONCUC, HeDPONENMUC), @ BMECTO KOMHATHbIX pacTeHUA — 1 npuob-
PETEHHYIO 3eNeHb (CanaT, MEeTPYLUKa, YKpon) nnMbo NUCTbS CENbCKOXO3SAMCTBEHHBLIX pacTe-
HWUI, NMPUHECEHHbIE YYEHNKAMMU.

[ANsi YyCKOPEHWsi NOArOTOBUTENBHOM YacTh paboTbl YUMTENb MOXET Ha FNasax Knacca
M3MeNbYMTb NMCTbA B bnenaepe 1 pasaatb yYeHKaM roToByHO Kalumuy nnbo cpasy oTxa-
Thbili COK IUCTbEB. B 3TOM C/lyyae Ha ypoke MOXET ObiTb BbIMOSIHEHA BTOpPas NabopaTopHas
paboTa nMbo NCCNeAOBaHO HECKOMBKO BMAOB PACTEHUM.

Pe3ynbtaTbl M3MepeHnin/HabnogeHnin

KoHUeHTpauusa HUTpaToB, MONb/N Cymma, | Cpenmee,
1 2 3 4 5 Monb/n Monb/n

Wccnepyembie o6pasubl

CeexecpesaHHble UCTbS

BblnepmaH Hbl€ NUCTb4

10. CcdopmynupyinTe BbIBOALI MO BOMPOCaM:
— Kakoe 3HayeHue MMEeIoT KyTuKyna 1 npobka B MCnapeHun BOAbl pacTeHnem?
— Kakasl nokpoBHasi TKaHb B OONblUE/ CTENEHU BUSIET Ha WUCMAPEHUE BOAbI PacTEHMEM?
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OLIEHKA ®U3NO0JIOTM4ECKUX PE3EPBOB
CEPAEYHO-COCYAMUCTOUN CUCTEMDI

Lenb: 03HaKOMUTLCS C METOAAMM OLEHKM COCTOSIHUSI CEPAEYHO-COCYAMCTON CUCTEMBI.

3agaun:
— OLEHUTb pe3epBbl cepaua no OnNpeaesieHn0 CUCTOIMYECKOr0 U MUHYTHOTO 06bEMa B
MoKoe 1 nocne uU3n4eckon Harpysku;

— OLIEHWUTb YCTOMYMBOCTb K FMMOKCMM, UCMONb3ys Npoby C 3aAepXXKON AblXaHus;

— OLEHUTb COCTOSIHME KapAMOPeCnMpaToOpHOWM CUCTEMBI, MCNOMb3Yst NPOByY C 3aAepXKKON
AblXaHWUS;

— OLEHWUTb COCTOSIHME KapAMOpPeCnMpaTopHOM CUCTEMBI, MCNob3ys Npoby KpemnToHa.

TeopeTnuyeckasn 4yacTtb

TpaHcnopTHast posib CUCTEMbI KPOBOODpaLLEHNS MMEET BaXKHOEe 3HaYeHue Anst obMeHa Be-
LIECTB M 3HEPriM KaK B MOKOE, TaK W NpW ABUraTeNbHOW AesTeNbHOCTU. PU3nonornyeckmne mc-
CNe[0BaHNSI HamnpaBfieHbl Ha BbISIBNEHWE 3aKOHOMEPHOCTEW AESTENbHOCTM Ccepaua M COCy/oB.

KpoBoobpalueHne obecneumBaeT BCe npoueccs MeTabonn3ma B OpraHM3Me YenoBeka v
MO3TOMY SIBNSIETCS KOMMOHEHTOM Pa3fMuHbIX (PYHKLMOHANbHBIX CUCTEM, OMpEAensiolmX rome-
0CTa3. BbinonHas oaHy M3 rnaBHbIX QYHKUUIA — TPAHCMOPTHYI0 — CEPAEYHO-COCYANUCTast CU-
cTemMa obecneumBaeT pUTMUYHOE TeYeHne PU3N0NOrNYECKNX N BUOXMMUYECKMX NPOLLECCOB B
opraHuaMe yenoBeka. K TKaHsM 1 opraHaM Mo KPOBEHOCHbLIM COCYAaM [LOCTABNAIOTCS BCE He-
obxoaumble BelwecTtsa (6enku, yrneBoasl, KUCN0pPOA, BUTAMUHbI, MUHEPasibHbIE COMK) U OTBO-
AATCS NPOAYKTHI 0O6MeHa BELLECTB M YINEKUCbIN ras.

CepaeyHO-CocyAMCTas CUCTEMA BbIMOJTHAET PEryNSTOPHYIO U 3aLUMUTHYIO QYHKLMK U B CO-
APY>XECTBE C HEPBHOW M FyMOpasibHOM CMCTEMaMM UrpaeT BaXXHYH ponb B obecrneyeHnm Le-
NOCTHOCTM OpraHu3Ma. CocyaucTast CMCTEMa AENUTCS Ha KPOBEHOCHYIO UM MMAATMYEcKyt. ITu
CUCTEMbl @HAaTOMUYECKM U YHKLMOHANbHO TECHO CBSI3aHbl, AOMONHAT Apyr Apyra. Kpose-
HOCHas CUCTEMA COCTOUT M3 LIEHTPANbHOrO OpraHa KpoBoOOpalleHus — cepaua, putMuye-
CKMe COKPALLEHMSI KOTOPOro AatoT ABMXXEHME KPOBM MO COCyAaM, M caMux cocyaoB. JiumdaTu-
yeckas cUcTemMa COCTOUT M3 NIMM@ATUYECKMUX COCYAOB, Y3/10B 1 MPOTOKOB.

BaxkHeNwwen XapakTepuCTMKOW MPOM3BOAUTENIBHOCTU Cepaua SIBASETCS CUCTONMYECKUM
06bEM, XapaKTEPUCTUKOM KOTOPOro SBNSIETCS apTepuaibHOE AaBEHME.

3anoMHuTe!

ApTepumasibHoe gaBsieHue — 3mo 0as/ieHue Kposu 8 KPYNHbIX apmepusx 4e/108eKa.

Cucronnmyecknii 06bLEM — >3m0 KO/IUYECMBO KPOBU, BblbpAckiBaemoe xenyooykamu
cepdya npu 0OHOM COKpaujeHuu.

3T0 UHTepecHo!

ApmepuasnbHoe dasneHue snepsbie 6bi0 usmepeHo 8 1733 200y aHaenulckKuM ecmecmsou-
cneimamenem CmegeHom XelincomM. Bo ssedeHHoU 8 apmepuro sowadu cmeKkaaHHoU mpy6bke
OH 3aguKcuposas no0bEeM Kposu Ha 8 ymos u 3 drolima B8bile YPOoBHA 1e8020 KesyoouKa
cepoua. B dasnbHeliwem y4éHbili HEOOHOKPAMHO NOBMOPAJI 3MOM 3KCNepUMeHmM Ha pPa3HbIX
XKuBomHbIX. EMy yoanocb usmepums 0asnieHus 8 nepugepuyeckux apmepusx u BeHax u, no-
suOUMOMY, daxe 8 Né204HOU apmepuu, NOCKOJIbKY u3gecmHo, Yymo CmecpeH Xelsc snepsbie
u3mepusl memnepamypy «Kposu 8 s1€2kux». JomkHo 6bi10 npolimu okosio 100 nem, 4ymobbl
3KcnepumeHm Xelisica HaWeéN NpUMeHeHUe 8 NPaKMuYecKol MeouyuHe.

Xan Jlyu Myaseline 8 1828 200y 014 NpAMOo20 u3MepeHus 0as/ieHUA 8 apmepuu XUBOMHO-
20 NpUMeHU/1 pmymHbIli MOHOMemp, no30Hee ¢u3uosoz Kapna Jliodsue, coeduHUB e20 ¢ JBUXY-
wumcsa 6apabaHom, snepsbie 3anucasl NyabCUpYIOWYo Kpusy apmepuaibHo20 0assieHus
(cpmrmorpammy). lpubop 6bi1 aBMOpPoM HA38aGH KMMOrpaghoM u 8 meyeHue MHO2uX nocje-
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dyrowux 1em CayKU/ 0CHOBHbIM CpedcmBoM 01 pe2ucmpayuu pasuyHbIX u3u0a02U4eCKUX
npoyeccos. C 3mozo spemeHu bepym Hayasno cuamozpagpuyeckue memodsl pecucmpayuu 2e-
MOOUHAMUKU.

Pa3nunyaloT ABa NokasaTens apTepuanbHOro AaBeHus:

Cucronunueckoe (BepxHee) apTepuanbHoe aaeneHue (C[) — 3TO ypoBeHb AABMEHWUS KpO-
BW B MOMEHT MaKCMMasibHOr0O COKpaLleHust cepaLa, XapakTepusyeT COCTOSIHME MUOKapAaa ne-
BOro xenyaoyka u pasHsietcsd 100—120 mm pT.CT.

Anactonuueckoe (HUXxHee) apTepuanbHoe fdasnenve (J[) — 3TO ypoBeHb AaBNeHUS
KpOBM B MOMEHT MakKCMManbHOrO paccnabneHus cepaua, xapakTepusyeT CTeneHb TOHyca apTe-
puasnbHbIX CTEHOK 1 paBHsaeTcs 50—80 MM pT.CT.

3anoMHuTe!

KpoBsiHoe gaBnieHue — dassieHue, KOMopoe Kposb 0KA3bIBaem HAa CMEHKU KPOBEHOCHBIX
cocydos, usu npesbiweHue dasieHus XUOKOCMU 8 KPOBEHOCHOU cucmeme Had ammocgep-
HbIM. Bbidensiom cnedyroujue sudbl KposAaHO20 0asneHUA: BHympucepdeyHoe, KanuaaapHoe,
BEHO3Hoe.

ApTepuanbHoe AaBneHue n3MepseTcs B MUIMMETpax pTYTHOMO CTonba, CoKpalleHHO MM
PT. CT. 3HayYeHWe BeNWYMHbI apTepuanbHoro Aaenenns 120/80 o3HavaeT, YTO BEMYMHA CUCTO-
NINYECKoro JasneHns pasHa 120 MM pT. CT., @ BENNYMHA AUACTONUYECKOrO apTepuanbHOro Aas-
nexuuns pasHa 80 MM pT. CT. Pa3HOCTb Mexay BelMYMHaMM CUCTOSIMYECKOrO M AMAaCTOSIMYECKOro
AABNEHWIA Ha3bIBAETCS MybCoBbIM AaBnermneM (M). OHO NoKa3blBaeT, HACKONBbKO CUCTONNYE-
CKOe AaB/ieHue npeBbllaeT AMacTo/IMYeckoe, YTo HeobxoamMMo Anst OTKPbITUS MONYNYHHOrO
KfianaHa aopTbl BO BPEMS CUCTO/bI. B HOpMe nynbcoBoe AaeneHne paBHO 35—55 MM pT.cT.

BennunHa KpoBSIHOrO AaBfeHMS 3aBUCUT OT TPEX OCHOBHbLIX (PAKTOPOB:

* YacTOTbl U CUNbl CEPAEYHbIX COKPALLEHWI;

*  BeNMYMHbI Nepudepruyeckoro ConpoTUBIEHNS, T. €. TOHYCa CTEHOK COCYAO0B, MaBHbIM

obpa3oM, apTepuon 1 BeHyn;

o 06bEMa LUMPKYNMpYIOLLEN KPOBM.

ApTepuanbHOe AaB/ieHUe 30pPOBOr0O YesioBeKa ABNSETCS BEIMYMHON AOBOJIbHO MOCTOSIH-
HOW, OAHAKO OHO BCErza noaBepraeTcs HebonbLMM KonebaHMaM B 3aBMCMMOCTM OT (a3 aes-
TeNbHOCTK cepaua 1 AblxaHus. KpoBonoTepu BeAyT K CHUMXKEHWMIO KPOBSIHOMO [aBfieHus, a nepe-
nvBaHve 6oNbWOro KONMYeCTBa KPOBW MOBbLIWAET apTepuasnbHOe AaBneHue. BenuuuHa paene-
HWS 3aBUCUT OT BO3pacTa. Y AeTeN apTepuanbHOEe JaBNEHNE HUXKE, YEM Y B3POC/bIX, MOTOMY
YTO CTEHKM COCyAoB Honee 3nacTuyHbl.

ApTepuanbHoe AaBneHne MOXHO U3MepuTb C MOMOLLbIO Npubopa churmomMaHoMeTpa (To-
HOMEeTpa).

CoBpeMeHHble LndpoBble NONyaBTOMaTUYECKME TOHOMETPbI MO3BOASKOT OrPaHUYUTLCS
TONbKO HabopoM AaBneHust ([0 3BYKOBOTO CWUrHana), AaNbHeWlwunin copoc AaBNeHWs, perncTpa-
LMIO CUCTONNYECKOro M AMACTONMYECKOrO AaBNEeHNs, MHOr4a — Nynabca U apuTMum, npubop
NpoBOAMT CaM.

ABTOMaTUYECKNE TOHOMETPbI CaMM 3aKauMBaOT BO34YX B MaHXETY, MHOTAa OHW MOTYT Bbl-
AaBaTb AaHHble B uncpoBOM BUAE, 4Ns Nepefayn Ha KoMNbioTep uv ap. npubopsl.

3TO UHTepecHo!

Kapn ®upopdm ucnosnb3osan cguamozpagputo 019 HenpAMO20 UMepeHUsa 0assieHUs Kposu
V yenoseka. B meueHuu nocnedyrowux sem kumozpag Jllodsuaa MHO20KPamHoO ycosepuleH-
cmsosasca. Ha e2o 6ase dmbeH-Kionb Mape 8 1876 2. uszomosun naernamorpadgp, komo-
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pbili N0380/IA1 HENPAMbIM MemodoM onpedesiimb CUCMOJIUYeCcKoe U duacmosiudeckoe apme-
puanbHoe dasneHue (puc. 1). [lnemusmozpag — annapam 017 2paguyecko2o onpedeseHus
KonebaHul 06béMa pasudHbIX Y7€HO8 mesia 8 3as8UCUMOCMU 2/1a8HbIM 06pa3omM om cmeneHu
UX KpOBEHAnoJIHeHUA. B nocnredcmasuu 3mom memod nosyyun Ha3saHue OCYMIIZIOMETprYe-
CKoro.

l'ycmas NepmHep 8 1899 200y co3dan caedyouwjee NoKoAeHUe annapama 0719 HeUHBa-
3UBHO20 U3MEPeHUs apmepuasibHo20 0as/ieHUs U Ha3gan e20 TOHOMETPOM. Tpemsa 200amu
paHbwe 15 dekabps 1896 2. 8 TypuHcKol 2azeme «Gazzetta Medica di Torino» 6biaa ony6u-
KosaHa cmambsA «Un nuovo sfigmomanometro», 8 komopol asmop LLlunuoHe Pusa-Poyyu
ONUCa/ OpU2UHAJIbHLIU MEMOO HeNpAMO20 U3MepeHUs apmepuasibHo20 0as/eHUA C NOMOWbH
pmMymH020 chueMomaHomMempa csoeli KoHcmpyKyuu. Memod Pusa-Poyyu 6611 npedesibHO
npocm. B sesiocunedHyro WUHY, ONOACLIBAIOWYIO BEPXHIOK MPemb nie4a U COeOUHEHHYH C
pPMymHbIM CHUZMOMAHOMEMPOM, pe3uHosoli epywell, HazHemascs 8030yX. PUKCUPOBANOCH
dassieHue, Npu KOMOPOM NpeKpawanacb ny/abcayus, Ymo coomsemcmaosaso CUCMO/IUYECKO-
My dasnieHuUr. 3amem U3 WUHbI OasjeHue NocmeneHHo CMpasausanock. lepsbie nossieHus
ny/JbCcayuu coomsemcmaosanu duacmosu4ecKomy O0asaeHulo. Y3Kas wuHa co30asana MHO20
Heydobcma u HepedKo u3spawjasaa pe3yibmamal UCC1e008AHUS.

Vs ldd

Puc. 1. NMnetuamorpad: 1 — umnuHap; 2 — pe3nHoBast MaHxeTka; 3 — Tpybka Ans coeanHeHns 6yTbl-
nm ¢ npubopoM; 4 — Tpybka ans coeanHeHus npubopa ¢ kancynoi Mapes; 5 — 6yTbinb AN BOAbI;
6 — 6apabaH kumorpada

CneayloWwmMin BeCbMa BaXkHbli 3Tan B pPa3BUTUM METOLOB W3MEPEHWS apTepuanbHOro Aasne-
Hus oTHocuTcst K 1905 roay. BoeHHbin Bpay u3 CaHkT-lMeTepbypra Hukonan Cepreesuy Kopor-
KOB, MCMONb3ys chMrMoMaHOMETpP PuBa-Poyum, NpeanoXxun ayckynbTaTUBHbLIN METOA Onpeae-
NEHNS YPOBHS CUCTONMYECKOMO M ANACTONIMYECKOro AaBneHus. MeTos OCHOBaH Ha BbICNyLK-
BaHWW LIYMOB, BO3HMKAMLMX NPW NOCTEMNEHHOM CTPaBMBaHWM BO3AyXa M3 pa3ayTod MaHXETb
(puc. 2). [laBneHune B MaHxeTe, 3aPUKCMpOBaHHOE NpuW NosiBIeHMe NepBoro LWyma, COOTBET-
CTBOBAsI0 CUCTOSIMYECKOMY AABNEHNIO, AaBNeHNe, 3aMKCMPOBAHHOE NPU NpeKpaLleHnn Lwy-
MOB — AMACTO/IMYECKOMY AaB/IEHUIO.
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MNneyesan apTepua
Maromerp

Mpywa

[OaeneHue KPOBK B NNEYSBON apTepuu

klMa mm pr.cr.

20 | 150 , CvcTONUYECKOE llaBsneHue B MaHXeTKe

c | AABNEHue -
15 | 1257 RAANMAAAANAS
5o | 190 AT AN

7| b Y
0 0 | Ouacronuyeckoe

pasnenue
3eykn KopoTkosa R | { ’ * * =
-
Bpewms

Puc. 2. U3mepeHue apTepuanbHoro gasnexHuns metogom H. C. KopoTkosa

Metoa KopoTkoBa 1 B HacTosiwee BpeMs, cnycts 100 neT, sBNSeTCd OCHOBHbIM METOAOM
onpeaeneHns apTepuanbHOro AaBfeHUs B KIIMHUYECKON MeMLUMHE, WMPOKO MCMOMb3yeEMbIM
BO BCEX CTPAHax.

MeToauka n3MepeHus apTepuanbHOro aasseHus no Meroay Koporkosa

1. Mpuaatb NaumeHTy yaobHoe NonoXxeHne, cuas unv nexa. fNepea naMepeHeM nauneHT
LO/MKEH OTAOXHYTb B CUASYEM UMW NIEXAYEM MOMOXKEHUN B TEYEHWUM HECKOMBKUX MUHYT.

2. T10N0XWTb PYKY NauMeHTa B pa3orHyTOM MOJSIOXKEHWUW NTAJOHBIO BBEPX, MOANOXWUB BanK
noza /I0KOTb.

3. HanoxuTb MaHXeTKy TOHOMeTpa Ha OBHaxEHHOe Mie4o naumeHTa Ha 2—3 CM Bblwe
NOKTEBOro crnba TaK, 4tobbl Mexay HUMM npoxoann 1 naneu. fpumeyaHue: ofexXAaa He LOMXK-
Ha COABNMBATH MJ1eYO Bbille MaHXETKM.

4, Tpybkun MaHXeTKu obpalleHbl BHU3.

5. CoeanMHNUTb MaHOMETP C MaHXETKOM.

6. MpoBepuTL MONOXEHWE CTPENKM MaHOMETPA OTHOCUTENBHO «0»-M OTMETKM LIKasbl.

7. OnpeaenuTb NanbLamMu nynbCaLmio B JIOKTEBON SMKE, MPUSIOXKUTb Ha 3TO MECTO (DOHEH-
AocKon.

8. 3aKpblTb BEHTU/b IPYLLKM, HArpeTb BO3A4yX B MaHXETKY A0 UCYE3HOBEHWUS Mynbcauuu B
nokteBov aptepumn +20—30 MM pT. CT. (T. €. HECKONbKO BbILLE npeanonaraemoro ALl).

9. OTKpbITb BEHTUIb, MELIEHHO BbIMYCKaTb BO3AYX, BbICAYLIMBAs TOHbI, CIeANTb 3a NoKa-
3aHUAMU MaHOMeTpa.

10. OTMeTuTb UMbpy NOSIBNIEHMS NEPBOro yaapa NynbCOBOM BOJHbI, COOTBETCTBYIOLLYIO CU-
crtonnyeckomy A/l.
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11. «OTMETUTb» MCYE3HOBEHWE TOHOB, YTO COOTBETCTBYET aumactonnyeckomy Afl. Mpumeya-
Hue: BO3MOXXHO OC/TOXXHEHME TOHOB, YTO TOXE COOTBETCTBYET AnacTtonnyeckomy Al

12. BbInyCTWUTb BECb BO34YX M3 MAHXETKM.

13. TosTOpWTb Mpoueaypy 4yepe3 5 MUHYT.

3TO UHTepecHo!

[NosbiweHue dasneHua Ha Kaxobsle 10 MM pm. cm. ygeau4usaem pucK pazsumus cepoeqHo-
cocyducmbix 3a6onesaHuti Ha 30 %. Y nodel ¢ nosbilWeHHbIM 0as/ieHuUem 8 7 pa3 yauje pas-
8UBAOMCA HAPYWeEHUS M03208020 KpOB0ObpaleHUA (UHCY/IbMbl), 8 4 pasa yawe — uwemu-
yeckaa 6os1e3Hb cepoya, 8 2 pasa yawe nopaxeHue cocydos Hoza. IMeHHO ¢ usmMepeHus apme-
puasbHo20 0asieHus Heo6xo0UMO HAYUHaMb NOUCK NPUYUHbI MAKUX 4acmbIX NPOAs/eHuUl
duckompopma, Kak 207108HaA 601b, caabocmb, 20/1080KpyxKeHue. Bo MHoaux cayyasx 3a das-
JIeHUeM Heobxo0uM NOCMOSAHHbIU KOHMPOJb, U U3MepeHus ciedyem nposodumb N0 HeCKOJIbKY
pas 8 0eHb.

3anoMHuTe!

ApTepunanbHas runepTeH3mMss — CTOMKOE MOBbILIEHWE apTEPUanbHOTO AaBNEHUS OT
140/90 MM pT. CT. 1 BblLLe.

ApTepunanbHasi rurnoToH3Mss — CTOWKOE WNN PErynspHoe MOHWXEHWE apmepuasibHo-
20 fasnexuns Hmxe 100/60 mMm. pT. CT.

JlabopaTopHas pabora N21

«W3MepeHne apTeprmanbHOro AaB/ieHUs NpyU NOMOLUM

umcpposon naboparopum Relab»

Lenb paboTtbi: NpoBECTU U3MEPEHUS KPOBSHOrO AaBNeHMs.

3agaumn paborbi:

— U3y4uTb rpaduK M3MepeHns KPOBSHOMO AABNEHMS;

— onpeaennTb 3HauYeHne CUCTONIMYECKOrO W AMACTONIMYECKOrO AaBMEHMS.

O6opyaoBaHue n marepmanbi: Udposas nabopatopus Relab (aatunk aptepmanbHoOro
AABNEHNS), MaHXETKa C rpyLUei Ans HarHeTaHWs BO3Ayxa, NNAHLLET UK NEPCOHANbHBIN KOM-
NbOTEp C NPOrpaMMHbIM obecrneveHneM.

TexHuka 6e3onacHoOCTH

1. MNepen HayanoM paboTbl ocBobOANTE paboyee MECTO OT NOCTOPOHHMX NPEAMETOB.

2. TOYHO BbINOMHANTE YKa3aHWs yuutens npy paboTe C 31eKTPOHHbIM 060pyaoBaHMEM, B
OTHOLLUEHWM CObNtoAEHMS NOpsiAKa AENCTBUN.

3. MpucTynaiTe k paboTe TONbKO TOraa, Koraa ybeautech B MCNPaBHOCTY 060PYAOBaHMS.

4, He 6epute MMKpOCKOMN, NpenapaTtbl 1 MHoe 0bopyaoBaHue C Apyrnx pabounx mect 6e3
pa3peLleHnst yunTens, He BCTaBaWTe C paboyero MecTa M He XxoauTe Mo KabuHeTy BO BpeMs
3KCMepUMEHTa.

5. o okoHYaHuK paboTbl NpuBeanTe CBOE paboyee MecTo B NOPSAAOK.

Xoa pabortbi:

1. Hanoxute MaHXeTy Ha nneyo. MpeaBapuTenbHO CHUMWUTE MAIOTHYIO OAeXAy.

2. BctaBbTe BO3AYLLHYIO TPYOKY B BO3AYLIHOE rHe340 npubopa (AaTyumMK apTepuanbHOro
AasneHus Relab).

3. TIpoCcyHbTE pyKy B MaHXerty.

4, CagbTe NpsMO, PyKy pacnonoXuTe Ha CToNe, MaHXeTa A0/MKHA HAaXOAUTLCS Ha YPOBHE

cepaua.
5. 3anyctute nporpammy Relab n HaxmuTe Ha KHOMKy CTapT.
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6. HarHeTanTe BO34yX B MaHXETKY 4O MOMEHTA, KOrAa Ha JIeBOi MaHenn nporpamMMbl He
NOSABUTBLCSA HAANWUCH «A0CTAaTOYHO HAKaYaHO» UK NPO3BYYUT CUTHAT.
7. MnaBHO cnyckaitTe BO3AyX, OTKPbIB BWHT.
8. Ha neBsoit naHenn nporpamMMmbl A0/HKHA NOSIBUTCS MHOPMaLMS 0 AaBNEHWUM M NYNbCE, a
B LeHTpe — rpaduk.
MHTepBan BpeMeHn Mexay M3MepeHusMu apTepuanbHOro AaBNeHWs 3aBUCUT OT NOCTaB-
NEeHHbIX 337a4, BO3pacTa NauneHTa, Hanmums aputMmMmn u apyrux akTopos.
Mpn HeO6X0AMMOCTU BbIMOMHEHMS CEPUM U3 2—3 NOBTOPHBIX M3MEPEHWIA NHTEPBAS BpeMe-
HWU MeXAy HUMW AO/MKEH COCTaBNsATb He MeHee 15 cekyHa. B aToM cnyyae pernctpupyercs
CpeaHsia BENMUYNHA STUX U3MEPEHWI.
Pa3HMUa B JaBNEHWW Ha PykaX MOXeET ObiTb BECbMa CYLECTBEHHOW, MO3TOMY PEKOMEHAYeT-
CS NPOBOAWUTb M3MEPEHWE Ha pyke C bonee BbICOKMMMU 3HAYEHWUSMU apTepuasibHOro AaBfieHMS.
Pabora c rpacmkom
* B MOMEHT NOsIBNEHUS CUCTONMYECKOrO AaBMEHNS Ha rpadmke nosBUTCA NONOTUA yya-
CTOK. OTNYCTUTb KPaH U NPOAOIKUTL U3MEPEHMUS.
* B MOMEHT NOsBNEHMSI ANACTONMYECKOrO AABNIEHMSI CHOBA MOSBNSIETCS MOJIOrMiA y4acTOK
rpacdwvka.
o OTNyCTUTb KpaH A0 MOJIHOMO BbIMyCKaHWS BO3Ayxa M3 npubopa.
* W3yuute rpadmk 1 caenaiTe BbIBOAbI MOMYYEHHbLIX PE3YNbTATOB.

9. Ha rpacuke npeacTaBuTb pasHWLbI Pe3y/bTaToB M3MEPEHWs! AaBNEHUS, Bbi3BaHHbIE
MyNbCOBLIMY BOSIHAMU KPOBM, NOAMKCATD ErO.
10. 3adwmkcupyiiTe pe3ynbTaThl UCCNEAOBaHUS B Tabnuuy.

Pe3ynbtaTbl n3MepeHunit/HabnoaeHnn

NMoka3aTtenb Pe3ynbTaTt

cA

An

nAa
Hopma C[1 (no dopmynam)
Hopma A4 (no ¢opmynam)

CA (cuctonuyeckne aasneHue) — nokasaTtesb BeMUYMHbI MaKCUManbHOro apTepuanbHOro
AaBneHus;

AA (avactonnyeckoe AasreHne) — nokasaTtesb BeSIMUYMHbl MUHUMAbHOr0 apTepuanibHOro
AaBneHus;

MNA — nynbcoBoe AaBneHue.

BennunHy nynbCoBOro AaBneHUs pacCYMTbIBAIOT, BblUUTasA U3 BEIMUYNHBI CUCTOIMYECKOMO
AaBNeHNs BETIMYNHY ANACTONIMYECKOrO.

Ans onpeaeneHus AOMKHOM WMHAMBUAYaNbHOW HOPMbl apTEPWaNbHOrO AABNEHMS MOTyT
6bITb MCMONB30BaHbI CrieayoLwmne 3aBUCUMMOCTH:

Y MyxumH — CA =109 + 0,5X + 0,1, Ad=74+0,1X+0,15Y
Y xeHwmH — CA =102+ 0,7 X+ 0,15, AA=78+0,17X+0,15Y
roe X — BO3pacT, rofa, Y — Macca Tena, Kr.

BbiBoa: Al
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11.Cchopmynupy¥Te BbiBOAbI MO BOMPOCAM:

— YT0 Takoe apTepuanbHOe faBneHne?

— B 4éM CcywHOCTb METOAMKMN U3MEPEHUS apTepunasibHOro AasfieHns no Metoay KopoTko-
Ba?

— Y710 Takoe nynbCOBOE AaBNeHue?

JlabopaTopHas pa6ora N2 2

«®yHKUMOHasNbHbIE Npo6bbl HA peaKTUBHOCTb

cepAeYHOo- COCYyAUCTON CUCTEMbI»

TeopeTnyeckasn 4yacTtb

CVMHXPOHHas perncTpaums pasinyHbIX BHELUHUX NPOSIBEHUN AESTENbHOCTU CEPAEYHO CO-
cyaucton cuctembl (CCC) npu npoBefeHnM pas3nmnyHbiX YHKLMOHANbHbIX NpPob paclwmpsieT
AMArHOCTUYECKNE BO3MOXHOCTU B aHanm3e paboThbl 3TOWM BaXKHOM CMCTEMbI OpraHv3Ma. Peak-
UMM FEMOAMHAMMKM HA (PYHKUMOHANbHbIE HArpy3KM MOXHO pPasfdennTb Ha TP OCHOBHblE TuMa:

— a[leKBaTHbIV C YMEPEHHbIM yyalleHneM nynbca He 6onee 50 % K MCXOAHOMY YPOBHIO,
yBenuuyeHmeM cuctonmdeckoro AZL no 30 % npu He3HauuTeNbHbIX KonebaHusax gmactonmye-
ckoro Al u BOCCTQHOBNIEHMEM B TeyeHue 3—5 MuH;

— HeafleKBaTHbIM C Ype3MePHbIM YBENIMYEHNEM MOKa3aTenen nynbca u ALl v 3aaepXKon
BOCCTaHOB/EHNs 6onee NSATU MUHYT;

— NapaAoKCanbHbIA TN peakuuW, He COOTBETCTBYIOLIMM SHEPreTUYECKUM MOTPEDHOCTAM, C
konebaHnsamu nokazatenen meHee 10 % K MCXOAHOMY YPOBHIO.

MpakTuyeckas yactb

Lenb paborbi: OLEHNTb PEAKTUBHOCTb CEPAEYHO-COCYAUCTON CUCTEMbI M TUM remMoauHa-
MUKW Ha PYHKLUMNOHAsbHbIE Harpy3Ku.

Martepuanbl n obopygoBsaHmne: undpposas nabopatopusi Relab (aatumk aptepmanbHOro
AAB/IEHNS), MaHXXETKaA C rpyLLIEN ANS HAarHETAHUS BO3AYXa, NNAHLUET UM NEPCOHANbHbINA KOM-
NblOTEp C NPOrpaMMHbIM obecrneveHneM.

TexHuka 6e3onacHOCTM (CM. MHCTPYKLMIO K paboTe N2 1)

Xoa pa6oTbi:

1. MpoBectn usmepenne Al n YCC B nokoe n nocne dusmndeckoit Harpy3sku (20 npucena-
Hus 3a 30 ceKkyH/) C MHTepBasioM B 1 MUHYTY.

2. HanoxwuTe MaHXeTy Ha nnedvo. lpeasapuTenbHO CHUMKUTE MAOTHYIO OAexXay.

3. BcTaBbTe BO3AYLLHYIO TPYOKY B BO3AYLIHOE rHe340 npubopa (AaTyuvMk apTepuanbHOro
fAasneHus Relab).

4. MpoCyHbTE PYKY B MaHXETY.

5. CagbTe nNpsAMo, pyKy pacrnonoxuTe Ha CTone, MaHXXeTa A0/HKHa HaXoaUTbCs Ha
YpOBHe cepaua.

6. 3anyctute nporpammy Relab n HaxmuTe Ha KHOMKY CTapT.

7. HarHeTalnTe BO34yX B MaHXETKY A0 MOMEHTA, KOr4a Ha SIEBOW MaHenn nporpamMmmbl He
NOSIBUTLCS HAAMWUCb «40CTAaTOYMHO HaKa4YaHo» UK NPO3BYYUT CUIHaN.

8. MnaBHO CnycKaiiTe BO3AYX, OTKPbIB BUHT.

9. Ha neBoi naHenu nporpamMMbl AOMKHA MOSBUTCS MHGOPMaLWs O JABMEHWW W NySbCe.

10. 3adwmkcmpoBaTh pe3ynbTaTbl UCCNeaoBaHMs B Tabnuuy.

Pe3ynbTaTbl M3MepeHuii/HabnoaeHui

CocrosiHue Al YyccC
B nokoe UcC1......
Mocne 20 npuceaaHnn Ycca.......
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JononHutensbHas obpaboTka pesynbTaTos.

Ans oueHkn TpeHnpoBaHHOCTM CCC K BbIMOMHEHMIO PU3NYECKOW HArpy3KM MOMyT MCMOSb-
30BaTbCs Takue nokasaTenu, Kak KoahduumeHT BoiHOCIMBOCTM (KB)

KB=(4CC/nAa)-10
1 nokasatenb Kavectsa peakumu (MKP):
NKP = (NA2-nA41)/(4CC2 - Y4CC1),

rae NA1 n YCC1 — nynbcoBoe AaBneHne u NybC A0 Harpysku;
MNnAa2 v 4YCC2 — nynbLCcoBoe AaBneHne n NynbC nocne Harpysku.

MpoTokon BbiNosHeHUs1 paboTbl
Pe3ynbtathl uccnepoBaHms CCC Ha (YHKUMOHANbHYKO PeakTUBHOCTb

Bpems otabixa, MUH
Moka3zatenun Wcxonkbie 20 npucepaHuii 15 cek 6er 3-x MuH 6er
AaHHbIE
1 2 3 1 2 3 4 1 2 3 4
4YCC
Al Makc
Al MMH

11.Cdopmynupyiite BbIBOABI.

JlabopaTopHas pabota N2 3

N3MepeHue apTepuanbHOro aaeneHus. OnpepeneHne CUCTONIMHECKOTO U MUHYT-
HOro 06bLEMOB KPOBM pac4Y€THbIM METOAA0OM

TeopeTnuyeckas 4yacTtb

Mpu KaXxaoM CoKpalleHun cepaua B apTepun BblbpacbiBaeTCs onpeaenéHHoe KoNmyecTso
KpPOBW, KOTOPOE Ha3blBalT CUCMOAUYECKUM uau yoapHbiM 06émom Kposu (COK unu YOK).

Cepaue, BblbpacbiBasi KPOBb B aOPTY M NErOYHyI0 apTepuio BO BpeEMS CUCTOSTbI, CO3AAET B
HUX JaBneHue, HeobxoanMmoe AN NPOABMXKEHUS KPOBM MO BCEMY cocyaucToMmy pycny. CBo-
O0AHOMY MepeaBvKEHUIO KPOBM MO COCYAaM MPensTcTBYeT psa (hakTopoB: COMPOTUBAEHWE ne-
pudepnyecknx cocyaos, TPEHUE YaCTML KPOBU O CTEHKM COCYAOB.

BennumHa KpOBSHOrO AABNEHWUS 3aBUCUT MNaBHbIM 06pa3oM OT CUCTONMYECKOro 0bbéMa
KpOBM W AvaMeTpa CoCcyaoB. B CBOIO ouepeab CMCTONMYECKMA 06BbEM KPOBK 3aBUCUT OT CUbI
COKpALLEHWUI cepiLia: YEM CUITbHEE COKpaLlieHMe, TeM bonblie 06bEM BbIOPaCchiIBAEMOIN KPOBMU.
MoaToMy aaBneHue B apTepusix ByaeT TeM Bbllle, YEM CUIbHEE COKpaLleHWe cepaua.

KpoBsiHoe faBneHve HeoAMHAKOBO B pasHbIX yvacTkax cocyauctoro pycna. Camas 60nb-
Las BENNYMHA KPOBSIHOMO AABNEHWUS B aOPTE, HECKOSIbKO MeHblue — B KPYMHbIX apTepusiX.
KpoBsHOe JaBneHue no Mepe yaaneHus COCyfAOB OT CepAua MOCTENEHHO CHWXXAETCHA: ero Benu-
YMHa TEM MeHblUe, YeM Jasnblue COCYA OT apTepuanbHOro oTAena cepaua u yem énamxe oH K
BEHO3HOMY. B Nonblx BeHax OHO MHOrAa CTAHOBUTCS AaXe HUXKe aTMOCHepHOro.

[laBneHne B apTepusix HEOAMHAKOBO B pa3fiMyHbIX (asax cepaeyvHoro umkna. OHO Hau-
6onbluee BO BpeMs CUCTOSbI U Ha3bIBAETCS CUCMOIUYECKUM VNN MAKCUMAJ/IbHbIM OaBIEHUEM.
B cocTosiHMM Nokos y B3pOCNOro YenoBeKa CUCTONMYECKOE AaBNEHWE B NSIEYEBOI apTEPUM B
cpenHeMm coctasnsieT 120 MM pT. CT. Bo BpeMsi AnacTonbl AaBeHe KpOBKU HauMeHbLLee, OHO
Ha3bIBAETCS AUACMOIUYECKUM UNN MUHUMAJ/IbHbIM @aBNEeHNEM. B cpeaHeM B nneyeBon apTe-
pun oHO cocTasnsgeT 70 MM. pT. CT.
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PasHMuUa Mexay CUMCTONMYECKUM M AMACTONIMYECKMM [aB/IeHWEM MOyyMna Ha3BaHWe nyJib-
co8020 faBneHuns. OHO SIBNSIETCS BaXKHbIM MoKasaTenem (YHKLMOHAIbHOrO COCTOSIHUS cep-
[AE4YHO-COCYAUCTON CUCTEMBI.

Y yenoseka MOXHO ONpeaenTb BEANYMHY CUCTOTMYECKOrO M ANACTONNYECKOro AaBNeHus
MeToAoM KopoTKoBa mpv MOMOLUM PTYTHOMO MAM MPY>XXMHHOrO MaHoMeTpa Mbo MCnosnb3ys
uMdposble nabopatopun (AaTumnk faeneHuns). 3Has BennmumHy cuctonnyeckoro (CA), amacrto-
nnyeckoro (44) v nynscosoro aasnexuns kposu (M4), YCC, MoxHO no gopmyne paccuntaTtb
BEJIMYMHY CMCTONMYECKOoro (B M) 1 MUHYTHOrO (B /1) 06bEMOB KPOBY Y YenioBeka.

LLinpokoe npumeHeHne nonyuunna popmyna Crappa:

co=[(100+05-NA)-(0,6xA0)]-0,6-B,
roe CO — cuctonuuecknn o6bém; M — nynbcoBoe AaBneHve; A — AnacTonmyeckoe AaB-
neHve; B — BO3pacT UCnbITyemoro.
YCTaHOBNEHO, YTO pacyéTHble BennumHbl CO, NoMyYeHHbIE C MOMOLLbIO 3TON GOPMYSbI, XO-

pOLLIO COBMAZAT C AAHHLIMU, NONYYEHHbIMU KNAaCCUYECKUMU METOAAMM.
MWHYTHBIN 06bEM KPOBM paccyuTbiBaeTCs no opmyne:
MOK = CO - YCC,
raoe MOK — MUHYTHbIM 06bEM kpoBK; CO — cuctonnyeckmnn obveém; YCC — yacToTa cepaeu-
HbIX COKpaLLEHWHN.

MpakTnyeckas 4yactb

Lenb paboTbi: paccunTaTb MUHYTHBIA U CUCTONMYECKMI 06BEM KPOBM MO YacToTe Ccepaed-
HbIX COKpaLLEHWH.

O6beKT nccnegoBaHNM: YENOBEK.

O6opypoBaHne n Matepmasbl: Undposas nabopatopus, 4aTUMK apTepuanbHOro Aasse-
HUS.

TexHuka 6e3onacHOCTM (CM. MHCTPYKLMIO K paboTe N2 1)

Xop paboTbi:

1. O3HaKoMbTeCb C YCTPOMCTBOM Mpubopa, NPUMEHSIEMOr0 AN U3MEPEHWUSI KPOBSIHOMO
[aBneHus.

2. ObHaxuTe neByto pyKy ucnoityemoro. ObepHUTE MaHXETy MAOTHO BOKPYr CepeavHbi
naeya MCMbITYeMOro Tak, YTobbl €€ HMXHMUIA Kpan Haxoauncs Ha 2,5—3 CM Bbille IOKTEBOro
crmba.

3. K MaHxeTke noaKkNounTe AaTuvK apTepuanbHOro AaBneHus.

4, BrntounTe Ha MK nnu nnaHwete nporpamMMmy Anst M3MepeHnst apTepuanbHOro AaBneHns
1 3anycTuTe eé.

5. HarHeTainTe BO3AyX B MaHXETY A0 TeX MOp, MOKa Ha IEBOM NOJe 3KpaHa He NosiBUTLCS
3anucb «10CTaTOMHO» MNIN NMPO3BYYUT 3BYKOBOW CUIHaIN.

6. MeaneHHO BbIMYCTUTE BO3AYX M3 MaHXeTbl. CHUXas [aBNneHue B MaHXeTe, BHUMATebHO
cneauvTe 3a AaHHbIMU Ha 3KpaHe. B neBOM nosne 3KkpaHa NosiBUTLCS BeSIMYMHA MaKCMMasnbHOro
(cMcTonnyecKkoro) AaBneHns, T. €. B 3TOT MOMEHT TOJIbKO BO BPEMS CUCTOSIbl KPOBb NMPOTaNKu-
BAETCA Yepe3 CAABMEHHbIN YYaCTOK COcyaa M MUHMManbHOE (AMACTONMYECKOE) AABNEHNE.

7. OnpeaenuTe CUCTONIMYECKUIA U MUHYTHbIA 06bEMbI KPOBM PacYETHbIMKW METOAAMU MO
¢opmyne Crappa.

8. lNonyyeHHble faHHble 3aHecuTe B Tabnuuy.

Moka3zaTenu B Hopme Y ucnbiTyemoro
YCC, ya/mMuH 60—80
CucTonuuyeckoe AasrieHne, MM pT.CT. 90—130
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[MpodosxxeHue

MokasaTenu B HopMe Y ucnbiTyemoro

[unactonnyeckoe AaBneHWe, MM pT.CT. 60—85

lynbcoBOe AaBneHue, MM PT.CT.

Cuctonnyeckni o6bEM, Mn 70—80

MUWHYTHbI 06BEM KPOBH, N 4,24—5,3

9. CpaBHuWTE MoslyYeHHble pe3ynbTaTbl C HOPMasibHbIMU BEIMYNHAMM. ObbsicHUTE npowuc-
XOXAEHNe CUCTONIMYECKOro n gnacronuyeckoro A/.

JlabopaTopHas pabora N2 4

«OnpeneneHne MMHYTHOro o6béMa KpoBoobpalleHUsi KOCBEHHbIM METOJI0OM

B NOKOe U nocne (hu3n4yecKom Harpyskm»

TeopeTnuyeckas 4yacTtb

MUHYTHbIN 06bEM KpoBoobpalleHns (MOK) sBNsSIETCS OAHMM M3 TNaBHbIX MOKa3aTenemn
(YHKUMM CcepaedHO-coCyancTon cuctembl. Metogbl onpegenednss MOK MoryT 6biTb pa3aeneHbi
Ha npsamble (Puka, MponnbMaHa. CTioapTa-MamMuabTOHa, TEPMOANIIIOUMM U MP.) U HENpPSMble
(Ctappa, cpurmorpaduyecknin, bannmcrorpaduyeckuii).

Bonblwoe pacnpoctpaHeHue nonyunn metog Crappa (1954). 3TOT MaTeMaTUYeCKUM MeTog
onpeaenenns MOK 3aknodaeTcs B pacyérax Mo cneumanbHbiM aMnupuyeckuM dopmynam.
Y ucnbITyemMoro onpeaensioT apTepuanbHOe AaBfieHue M 4acToTy nynbca (Mcnonb3ys undpo-
Byl0 nabopatoputo). 3aTteMm no opMyne onpesenstoT CUCTONMYECKUI (yaAapHbI) 0B6bEM KpoBM
(COK):

CoOK=100+05n4-0,60A4-0,6B,
rae N4 — nynbcoBoe AasneHue (MM, pT. CT.);
AL — anactonunyeckoe aaeneHune (B MM. pT. CT.);
B — Bo3pacT (B rogax).

Mocne onpeaenexns cuctonmyeckoro obbéma nerko paccumtate MOK — no gopmyne:
MOK = CO x Y11, rpe Yl — vacroTa nynbca.

Y 3g0poBbix Ntogen BennymHa MOK noasepkeHa 3HaunTeNbHbIM KonebaHusaM, CBS3aHHbIM
C NONOM, BO3pacTOM, BECOM 1 POCTOM, @ TaKXe C XapakTepoM AesTeSIbHOCTW.

N3MeHeHWe 4acTOTbl CepAEYHbIX COKPALLEHMA WM KPOBSIHOrO AaBneHus npu huanyeckon pa-
60Te pasNNYHOM TXKECTM.

MpakTnyeckana yacTtb

Lenb paboTbi: 03HaKOMUTLCA C MeToaukol onpeaenenns MOK.

O3HaKOMbTECb C TEXHUKOWU 6e30nacHOCTH (CM MHCTPYKLUMIO B paboTte N2 1).

Xopa paboTbi:

1. MposecTn namepenune Al n YCC B nokoe u nocne usnyeckoit Harpysku (10 n 20 npu-
cefiaHus 3a 30 cekyHA) C MHTepBasioM B 1 MUHYTY.

2. Hanoxute MaHXeTy Ha nneyo. MpeasapuTenbHO CHUMUTE MAOTHYIO OAEXAY.

3. BcTtaBbTe BO3AYyLIHYIO TpyOKy B BO3AYLUHOE rHe3go npubopa (AaTumk apTepuanbHOro
fAasneHus Relab).

4. TlpoCyHbTE PYyKY B MAHXETY.

5. CaabTe NpsIMO, PYKY PacrosioxXuTe Ha CToNe, MaHXeTa A0/HKHA HaxoaAMTbCA Ha YPOBHE

cepaua.
6. 3anyctute nporpammy Relab n HaxmuTe Ha KHOMKY CTapT.
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7. HarHeTtanTe BO3AyX B MaHXETKY A0 MOMEHTa, KOraa Ha /IEBOW MaHeNu NporpaMMbl He
NnosiIBUTbCA HaANMUCb «[]OCTaTOYHO HaKa4yaHo»

8. MnaBHO cnyckanTe BO3AyX, OTKPbIB BUHT.

9. Ha neBoi naHenu nporpamMMbl A0/MKHA MOSIBUTCS MHGMOPMALMS O AABNEHUM W NySbCe.

10. 3adumkcupoBatb pe3ynbTaTbl UCCNELOBAaHUA B MPOTOKON.

11.CpenaTb BbIBOA.

PekomeHaauun no opopMaeHMIo NpoTokosa paboTnbl

MonyyeHHble AaHHble 3aHecuTe B Tabnuuy. Caenante 3akntoueHne 06 nameHeHun CO u
MOK nocne cusunyeckon Harpysku. B cnyyae ysennyenns MOK oTBeTbTE Ha BOMPOC: «3a CYET
Yero NpoMCXoauT BO3pacTaHMe AaHHOro nokasatens nocne 10 npucepanun u nocne 20».

Mpotokon nabopaTopHoi pa6oTbl
«M3MeHeHNe YacToTbl CEpAEYHbIX COKPALLEHUI U KPOBSIHOTO AaBNEHMS
npu pu3nyeckoit paboTte pasnNYHON THKECTU»

Mocne Mocne

MokasaTenu Mokon ” ”
10 npucepaHum 20 npucepaHum

YacToTa cepaeyHbIx
cokpalueHun (YCC)

Cuctonnyeckoe gaBneHune

[nactonnyeckoe aasfeHune

[ynbCcoBOE AaBneHue

CucTonmMyecknii 06bEM
KpOBW

MWHYTHbIN 06BEM KPOBM

B ycnoBusax ocHoBHOro o6MeHa MOK y 340poBbIX NHOAEH paBeH 3,5—5 1 B MUHYTY, npu
3TOM OTKJIOHEHMS He npeBbIwatoT £ 10% OT A0MHKHOWM BENMYMHBI MUHYTHOrO 06bEMa KPOBOO-
6pawenus (AMOK). Y nioaei ¢ pa3nuyHbiMK 3aboneBaHMsaMKU 0TKIOHeHMs MOK B nokoe Kak B
Ty, TaK ¥ B APYryt0 CTOPOHY BblpaXXeHbl B 60/bLLEN CTEMNEHM, YEM Y 340POBbIX.

Monb3ysice MeToaoM Ctappa, onpeaenutb MOK nocne dusnyeckon Harpyskm (20 rnybokux
npuceaanuii 3a 30 cekyHA) v CpaBHUTL ero BenndmHy ¢ MOK B nokoe. lNynbc 1 apTepuanbHoe
AaBneHne onpeaenatb kaxable 30 cekyHA MOCne Harpysku U TedeHue 6-Tu MUHYT. 3aTeM, pac-
cyntaB MOK Mo noslyyeHHbIM LaHHbIM, BblYEPTUTL KpUBYIO AnMHaMukn MOK nocne Harpysku.

CcopmynupyiTe BbIBOABI.

NHavBMAYaNbHbIA MPOEKT:

1. «CpasHeHue MOK y WKO/IbHUKO8 C pa3auyHbiMU 2pynnamu 300p0BbA».

2. «3asucumocmb MOK y pasHbix 803pacmHsix 2pynn».

KOHTpO/bHbIE BOMPOCHI:

1. Y70 Takoe KpoBsSHOE AaBneHue?

2. [laTb onpepeneHve aptepuasnbHOe AaBneHune?

3. OT yero 3aBuUCUT apTepuanbHOe AaBlieHUE?

4, MepeuncnuTb Npubopbl, NO3BONSIOWME ONPEeAenUTb KPOBSHOE AaBneHune. YTo 0603Ha-
yaeT nokasaHue npubopa 120/907?

5. [laTb onpeneneHune cuctone U anacrtone.
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6. OT yero 3aBUCMT MHTEPBAN BPEMEHN MEXAY WM3MEpPeHUSIMU apTepuanbHOro LaBieHus?
7. B 4ém usmMepsieTcs nasneHue?

8. YT0 03HayaeT TEPMWMH OMACTONIMYECKOE AaB/IEHME?

9. Kakum 6one3sHsaM cooTBETCTBYIOT AaBneHus Bbiwe 140/90 n Huxe 90/50?

10. [aTtb onpeneneHue mynbCOBOW BOJHbI.

11.470 Takoe CO? MOK?

3TO MHTepecHOo!
TECT
MHaeKC apanTauMOHHOro NoTeHUMana CepAaeYHO-COCYAUCTOW CUCTEMbI
(P. M. baeBckui1 u coaBT., 1987.)

Pacno3HaBaHue hyHKLMOHAMbHbBIX COCTOSIHWIA HA OCHOBE aHann3a AaHHbIX O BEreTaTUBHOM
¥ MUOKapAWaNbHO-reMOANHAMUYECKOM roOMeocTa3e TpebyeT onpeaenéHHOro onbiTa U 3HaHWM
B 0611aCTU (PM3MONOTN U KNUHWKK. [Ns TOro YTOBbl 3TOT OMbIT CAENATb AOCTOSHAEM LUMPOKOro
Kpyra Bpayel, 6bin pa3paboTaH psia hopMyn, NO3BOASIOWMX BEIYUCIATL aAanTaLMOHHbIA Mo-
TEHLUMan CMCTEMbI KPOBOOBPALLEHMS MO 3a4aHHOMY Habopy NokasaTenel C MOMOLLbO YpaBHe-
HUN MHOXECTBEHHOW perpeccun. OfHa U3 Hambonee npocTbix GopMyn, 06ecneynBaroLLmX
TOYHOCTb pacno3HaBaHus 71,8% (MO CPaBHEHMIO C SKCMEPTHBIMM OLEHKAMM), OCHOBaHa Ha UC-
MoNb30BaHMM Hanbonee NpocTbIX U OBLIEAOCTYMHbLIX METOAOB UCCNIEA0BAHNS — U3MEPEHMS
YacToTbI My/NbCa U YPOBHS apTepuasibHOro AaBMEHMs, pOCTa U MacChl Tena:

AN = 0.0011 (4M) + 0.014 (CAA) + 0.008 (AAM) + 0.009 (MT) — 0.009 (P) +
+ 0.014(B) - 0.27,

rae Al — aganTalMOHHbIN NOTEHLUMANn cucTeMbl KpoBoobpalleHus B 6annax;

UM — vacrtota nynbca (ya/Mun);

CAQ v JALl — cucTonuyeckoe 1 anactosimyeckoe aptepuansHoe aasneHune (MM pr.cT.);
P — pocT (cm);

MT — macca Tena (kr);

B — Bo3pacT (ner).

Mo 3Ha4YeHUsM afanTauMOHHOro MoTeHuuana onpeaensietcs GyHKUMOHANbHOE COCTOSIHUE
nauuneHTa.

TpakToBKa nNpobbil:

Huxe 2.6 — ydossemsopumesibHas adanmayus;

2.6 — 3.9 — HanpsXeHue MexaHu3mMos adanmayuu;
3.10 — 3.49 — HeydosnemsopumesibHaa adanmayus;
3.5 u 8blwe — cpbi8 adanmayuu.

CHuMXeHWe afanTauMoHHOro noTeHumana ConpoBOXAaeTCsl HEKOTOPbIM CMELLEHNEM MOKa-
3aTenert MMoKapaManbHO-reMOANHAaMMYECKOro roMeocTasa B npeaenax CBOMX Tak HasblBae-
MbIX HOPMasibHbIX 3HAYEHWI, BO3PACTAET HanpsXKEHNE PEryNSTOPHbIX CUCTEM, YBETMUYMBAETCS
«nnata 3a agantauuio». CpblB aganTtaumu Kak pe3ynbTaT nepeHanpsXXeHns U UCTOLLEHUSI Mexa-
HW3MOB perynsaumm y nuu CTapliero Bo3pacta OT/IMYaeTCs Pe3KMM NageHNeM pe3epBHbIX BO3-
MOXXHOCTel cepaua, B TO BPEMS Kak B MOJIOAOM BO3pacTe Mnpu 3TOM HabntoaalTcs Aaxe yBe-
NNYeHne YpoBHS (YHKLNMOHUPOBAHUS CUCTEMbI KpOBOODpaLLEHNS.

CutyauMoHHbIe 3ajaum

B opraHu3Me uyenoBeka KpoBb TEUYET MO COCYAaM CBS3bIBAET KaXAbl OpraH M KaXKayto KneT-
Ky Tena mexay coboi. OHa pasHOCUT NUTATENbHbIE BELLECTBA, KOTOPbIE NOMYYMNa U3 NULLK B
opraHax nuuiesapeHusi. OT NErkmnx KpoBb AOCTABASET K KNeTKaM KUCIopoa, a 3abupaert yrne-
KUCNbI ra3, BpeaHble 0TpaboTaHHble BewecTBa. OHa NOAAEPXMBAET MOCTOSHHYIO TeMmnepaTy-
py Tena v 3almaeT OpraH13Mm OT BpeHbIX MUKPO6OB.
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2. Kak usmMeHuTCcs obuias macca, obmii 06bEM 1 06Lias noBepxHocTb 1am3 nnactunuHa,

€CNY ero pa3pybuTb Ha OAMHAKOBbIE Ky6uku no 1mMm3?
a) Macca n 06BbEM He n3MeHsITCA, a 0bLas noBepxHocTb yBennuutcs B 100 pa3
6) mMacca yBennumtcs, a 06bEM OCTAHETCS HEM3MEHHBIM, 00Las NOBEPXHOCTb YMEHbLUMT-
ca B 10 pa3
B) Macca 1 06bEM He U3MeHATCs, 0bLas NoBepXHOCTb yMeHbLUnTCS B 10 pa3
) Macca yBenmunTcs, a 06bEM OCTAHETCA HEM3MEHHBIM, a 06LIas NOBEPXHOCTb YBENM-
uuntca B 100 pa3

3. Cepaue — yavBUTENbHBIN M HaAEXHbIA MOTOP, HAacoC, KOTOPbIN paboTaeT B TeYEHUM
BCEM XW3HW, 6€3 OCTAHOBKU U «pEMOHTa». B YEM npuyMHa Takon HeYTOMUMOCTM paboTocno-
cobHOCTM cepaua 1 ero Mblwu?

4. CKONbKO NUTPOB KPOBM NEpeKkaunBaeT cepALe Yenoseka 3a 1 yac 1 3a 04HM CyTKM, ecnu
OHO COKpaLLAeTCca B cpeaHeM 75 ya/MuH, BbibpackiBas Npy KaXKaoM COKpaLLEHUN M3 ABYX Xe-
nyno4ykoB 150 cm3 kpoBu?

5. MouyeMy npw >ape 1 BOTHEHWNM KOXa KPacHEET, Ha X0NoAe M Npu ucnyre — bnegHeet?

6. B M3BECTHOM ONbITE UTANbSHCKOrO YY4EHOro Mocco, YenoBeka KnagyT Ha ropusoHTasb-
HYI0 NNaT@opMy OYEHb YyBCTBUTENbHbLIX BECOB M YPaBHOBELIMBAOT MX. CTOMT UCMbITYEMOMY
HECKOJ/IbKO pa3 MOLWEBENUTb ManbLaMK HOT, KaK CTpenka npubopa MOKaXeT, YTO CTOPOHa nnat-
(opMbI, Fae NexaT HOrK OnycTunacb. A Npu peleHnt UM CI0XHOM MaTeMaTMYeCKoN 3aaaum
ONyCTUTCA APYron KoHel nnaTdhopMbl Kak Ha pUCYHKe. MNoayMaiiTe, Kak 1 B 3aBUCMMOCTM OT
4yero U3MeHsIETCA CHabXXeHne KpoBbto?

C——1D il
G
S

3apaHusa Ha (yHKLUMOHANbHYIO FPaMOTHOCTb

L. Y 3HaunTeNbHOM YacTV MaLUMEHTOB C MOBbLILIEHHBIM apTepUanbHbIM JABNEHUEM Takoe Co-
CTOsiHME OpraHm3ma obycnoBfeHO U3MepeHneM AaBneHns Ha npuéme y Bpada. OHO aaxe no-
NYYMIo crneumanbHoe Has3BaHMe — «rMnepTeH3ns BenbiX XanaToB» WM «CUHAPOM Benbix xa-
natos». MOBbILWEHVE AABNEHMS B JAHHOM Clyyae CBSA3bIBAOT CO CTPECCOM OT MOCELIEHWS
60MbHMUbI, TOrAa Kak M3MepeHne B LOMALUHUX YCNOBUSX MK C NMOMOLLbIO NEPUOANYECKOrO
KOHTPONSi pa3MeLLAeMbiM Ha Tene aBTOMAaTWUYECKMM YCTPOMCTBOM MOKa3biBaeT, YTO AABNEHME B
HopMe. MoABEp)KEHHOCTb CBA3aHHbLIM 3a60/1€BaHMAM Y TakuX NMALMEHTOB MEHbLLE, YeM Y Mo-
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CTOSIHHbIX TMMEPTOHMKOB, HO 6onblue, 4Y4eM y O06blyHbIX Ntogen. CTouT aobaBuTb,
YTO CyLLEeCTBYET M 06paTHbIN (DEHOMEH, TaK Ha3blBaeMasi MaCKMpPOBaHHas rMnepTeH3us, Koraa
Yy YenoBeKka AaB/ieHNE MOCTOSIHHO MOBbLIWEHO, HO Npy 60NbHUYHOM M3MEPEHUU NMPUXOAUT B
HOpMY.
1. Y70 Takoe MacknpoBaHHas rmnepTeH3us?
a. MOCTOSIHHO MOBbILEHHOE apTepuanbHOE AaBneHus
6. noBbllWEHHOE AAB/IeHWEe, @ NP U3MEPEHUN OHO NPUXOAUT B HOPMY
B. HOpPManbHOE apTepuanbHOe AaBfieHne, a Npu BUAE Bpaya OHO MOBbLILIAETCS
I. MOCTOSIHHO MOHWXEHHOEe apTepuasnibHOe AaBrieHne
2. Kakune XxapakTepncTUKn OTHOCATCS K rMNepToOHUn?
a. NOoBbllIEHNe KPOBSAHOro AaB/IeHUs
6. MOHMXeHMe KPOBSIHOMO [AaBNeHue
B. YBE/IMYMBAETCS NPOCBET KPOBEHOCHbIX COCYA0B
r. Cy)XaeTcsl NpoCBeT KPOBEHOCHbIX COCYAOB

3. Kak n3BecTHO paboyee KpoBSiHOE AaBfieHWe Y KaXAoro Yenoseka MHAUBMAyanbHO, HO
cpeaHuin nokasatenb coctasnset 120/80 ya/muH. Ecnm y yenoseka pabovee aaBneHve co-
crasnset 120/80, To npu NoHwXxeHWUn ByayT HabnoaaTbCa cnegytowme npusHaku. Bolbepete
«[a» unu «HeT» B KaXaon CTPOKE.

FonoBHas 6onb Aa /Het
Cnaboctb Aa /Het
lNoBbIWweHHas paboTocnocobHOCTb [a /Het
YcuneHme BHMMaHus [a /Het
Mpu3HaKM HE N3MEHSAIOTCS [a /Het

Kak 13BECTHO B pe3ynbTaTe CTPecca pa3BMBAOT MHOXECTBO 3ab0NeBaHWUM, B TOM yucne
CBSI3aHHbIE U C U3MEHEHME KPOBSHOIO AaBneHusi. HaanTe 3aboneBaHns CBSI3aHHbIE C U3Me-
HEHWEM AaBneHus. BoibepeTe «[la» unm «HeT» B KaXxaoWu CTPOKe.

NHdapkr Aa /Het
MNnepToHusa Aa /Het
SHype3 [a /Het
M'MNoToHUSA [a /Het
M'MnoanHamums Aa /Het
'vMnepTeH3usa

6. BbibepuTe npu3HaKkyM xapakTepHble ANt Takoro 3aboneBaHne Kak rMnepToHuS
* nNynbcupylowas ronosHas 6onb

* roJIOBOKpY>XEeHue

* MOKpacCHeHue nuua

* MOHMXEHHAs YTOM/ISIEMOCTb

* NOBbILIEHHAsA YTOMISIEMOCTb

* cnabocrtb

* MeJibKaHMe MyLueK nepep rnasamm

* 0AbILIKA, KOTOpas NpW Harpy3kKax yCUIMBaeTca
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OTEKM

NOT/INBOCTb

CYXOCTb PyK 1 HOP

OHEMeHMue pyK U Hor

60nb 3a rpyaAuHOMN

6eccoHHMLUa

pasapaXKMTesIbHOCTb

NOCTOSIHHOE YyBCTBO TpeBOru, 6€CnoKoncTeo

I1. CeppeuHo-cocyaucTblie 3aboneBaHus

Y KypWbLUMKOB MOC/E KaXXAOW BbIKYPEHHOWM curapetbl HabnoaaeTcst Cy)KeHne COCyAos,
anaweecs 30 MUMHYT. MO3TOMY Y CMCTEMATMYECKU KypSLLEero YesioBeka Cocyabl MoYTU Henpe-
PbIBHO HAaX0AATCHA B CY)KEHHOM COCTOSHUW.

1. Ha kakon TennocdoTorpacum n3obpaxeHbl pykun KypuabLimka?
a)A 6) b

2. pu ynoTpebneHnn ankoronsi U KypeHusl y YenoBeka HapyLlaeTcs pabota BHYTPEHHUX
opraHoB. K yeMy npuBOAMT Kaxxaas BblKypeHHas curapeta? BoibepeTe «[a» unm «Het» B Kax-
[0V CTpOKE.

YBenuuusaet paboTy cepaua no NpoTankuBaHUIO KPOBU [a/Het
HapyweHue TennooTtaaun Aa/Het
PaclwmpeHne KpOBEHOCHBIX COCYA0B [a/Het

3. CyxeHne cocyaoB — MpuunHa 3a60N1eBaHNS KYPUIIbLUMKOB «MEPEMEXaloLLEencs XpoMo-
TOM», KOTOpasi CONPOBOXAAETCA CUMbHOW 60/bI0 BO BpeMs XoAbbbl. K KakuM MocneacTBusiM
NPUBOAMUT Cy>XXEHWe cocyaoB?

a) noTtepe TPyAOCNocCo6HOCTM HA ANuTeNbHOE BpeMs

6) uHBanMgHoCTH

B) npucTynbl 601m

) HUKaKUX HapyLIEHUN He Habnopaetcs

4. BoibepuTe BepHble YTBEPXAEHMS.
a) MocTosiHHbIe 3aHATUA (PU3NYECKUM TPYAOM M (PM3NUYECKOWU KY/IbTYpOi Cnoco6-
CTBYIOT Pa3BMTHIO M YKPENJIEHUIO CEPAEYHON MbILLLbI
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6) HUKOTMH BbI3bIBaET CY)XKEHME KPOBEHOCHbIX COCYA0B

B) «[llepemexarowascs XxpoMoTa» — 3T0 pe3y/bTaT HEMPaBWUIbHOrO MUTaHNS

r) ANKOronbHble HanWTKK, B TOM YMCNE U MUBO, HApyLWatoT KpoBoobpalleHue

A) M'MnoanHamMnst HMKaK He CKa3blBaeTCst Ha paboTy cepaua v CoCyaoB

e) Mpun BbIKypuBaHMM cUrapeT yCnoKanBaloTCA HEpPBbl, CHUMAETCH CTpecc

X) HWKOTWMH CHWXaeT CBEPTbIBAEMOCTb KPOBH

3) Mpu dm3nueckon paborte yBennunBaeTcs 06bEM KpoBH, NpoTEKaroLLel Yepe3
CepAeYHYIO MbiLULy

n) CepaeyHbii NPUCTYN MOXKET 6biTb CMEpPTe/ibHbIM, €C/IM O6LWMPHBIA Y4acToK
cepAaevyHoM MbiLLbl IMWIEH KUCnopoaa

K) O6pa3 Xu3HW He BNMSIET Ha MPOAO/KMTENBHOCTb XMU3HW YenoBeka

UCCJIEAOBAHMUE CBOWMCTB APTEPUAJIbHOIO MYJNbCA
(HA JIYHEBOW APTEPUN)

Ncnonb3ys dyHKUMOHaNbHbIE TECTbI C NOACHETOM YaCTOThl CepAeUHbIX cokpalleHnn (YCC),
MOXHO MONy4YUTb BaXKHble CBEAEHUS O (DYHKLMOHANBbHOM COCTOSIHUM CEepAEeYHO-COCYAMCTON Cu-
cTeMbl. Hanpumep, onpeaenuTb BANSHUE PU3NYECKMX YNIPAXKHEHWUIN HA OpraHM3M, YTO Cylle-
CTBEHHO MOMOraeT B [03MPOBaHMN (PU3NYECKOW Harpy3ku, €€ WHAMBMAYaNU3auum W OnTUManb-
HOCTM.

Pa3nuuatoT apTepuanbHblid, KanuaaSpHbIA U BEHO3HBIN NYJbC.

Haunbonbluee npakTMyeckoe 3HavyeHue ANst AMarHOCTUKM Pas/iMyHbIX NaTOOrMYECKMX COo-
CTOSIHU UMEET apTepuasbHbIi Ny/bC.

CylLecTBYET HECKONIbKO CrocoboB onpeaeneHus nynbca, Haumbonee nMpocTod M3 HUX —
nanbnaTopHbIN. 3aKOYAETCS OH B NMPOLLYNbIBAHUM U NOACYETE NYNbCOBBLIX BOJIH.

lManbnayusa (om nam. palpatio — owyynsisaHue) — KAUHUYECKUU Memod ucci1edos8aHus
NpU NOMOWU OCA3AHUA C Ue/blo U3y4eHus usuveckux csolicmas u 4yscmsumesibHoCmu
mKaHelU U 0p2aHO8, MON02PAPUYECKUX COOMHOWEHUU MeXOy HUMU U OOHAPYKeHUsA HEKOo-
mopbIX YHKYUOHA/IbHbIX AB/IEHUU 8 Op2aHU3Me (memnepamypbl KOXU, Ny/Ibcayuu cocydos,
nepucmasibMuKU KUWe4yHUKa u op. ).

OnpenensioT MyNnbC Ha COHHOM, BUCOYHOM U APYrvX AOCTYMHbIX ANS Nasbnaluy apTepusix.
Kak npaBuno, nynibC ONpeaensitoT Ha Ny4eBoi apTepum y Hayana OCHOBaHMS 60/1bLIOTO Nab-
La, 4ns Yero nanbubl (BTOPOM, TPETUI U YETBEPTLINA) CTABATCS YyTb BbilLe Jly4Ye3anscTHOrO Cy-
CTaBa, apTepust HalLyMbIBAETCs W NMPUXMUMAETCs K KOCcTU (puc. 1).

3TO UHTepecHo!

Bpauesamenu dpesHeao Kumas, o6cnedys 60/1bHO20, U3y4aau NyjbC HE MeHee Yem 8
desamu mouyKkax u passu4yanu do 28 sudos nysbca. B cpedHue seka memod nysbcosol ou-
G2HOCMUKU NpOHUK Ha meppumopuro CpedHel A3uu: meopemuyeckoe 060CHOBAHUE uccie-
dosaHuA nysbca 8 «KaHoHe MeduyuHbl» BblOaOWE20CA 8payva cpedHesekoso020 Bocmoka
M6H CuHbl (980—1037 22.) 80 MHO20M CXOOHO C NOJIOXKeHUAMU OpesHell Kumalickol medu-
UUHBbI.
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Puc. 1. VccnepoBaHune nynbca: NpaBuibHOE U HEMPaBWIIbHOE MONMOXEHWE NajbLEeB
(no A. ®orenb u I. Bogpaluke, 2000)

3anoMHuTe!

ApTepuanbHbIiA NYNIbC — 3T0 PUTMUYHbIE KONEebaHMs CTEHOK apTepuid, 06YCTOBNEHHbIE
BbIGPOCOM KPOBM U3 CepALa B apTeEpUasibHYO CUCTEMY U U3MEHEHWEM B HEN AaB/IEHMS B Teve-
HWe CoKpalleHus (cucTonbl) 1 paccnabnenus (auacTonsl).

Mpn nccnegoBaHuK NynbCa ONPEAenstoT ero OCHOBHble (hU3KMONorMyeckne rnokasartenun (xa-
paKTEPUCTUKN):

¢ pUTM

* yacToTty

* HanpsbkeHune

* HarosiHeHue

o dopmy (MynbCOBO BOMHbI)

PUTM. PUTMWUYHOCTb MyNibca OBYCMOBNEHO PaCcMpOCTPaHEHWEM KonebaHUi COKpaLleHus
cepaua Yepes paBHbIe MPOMEXYTKU BpeMeHH. Mpu paccTpoicTBax CeEpAeUYHOro puTMa nybCo-
Bbl€ BOJIHbI CNIEAYIOT YEPE3 HEOAMHAKOBbIE NPOMEXYTKU BPEMEHU W NY/bC CTAHOBUTCS HEPUT-
MUYHBIM.

3T0 UHTepecHo!

B Hopme Moxem scmpeyambCA MAK HA3bIBAEMAA «ObiXamesibHAA apuMMUs», Npu Komo-
pol yacmoma ny/ibca 8o3pacmaem Ha 800Xe U yMeHblaemcsa npu sbidoxe. /JbixamebHas
apummusA yawe scmpeyaemca y Moa00bix odel, a 'y B3pOC/IbIX BO3HUKaem Kak omsem cepo-
ya Ha cmpeccosble (oakmopsbl, Ha U3UYECKYIO HA2PY3KY, a MAKXe npu 0UMesIbHOM (u3suye-
CKOM UJIU YMCMBEHHOM NepeymomJ/ieHuU.

Kakue npuymHbl MOTyT O6BSCHUTL AAHHOE SIBIEHME?

(BO3HWMKHOBEHWE AbIXaTe/IbHOW apuUTMUK 0BYCTIOBNEHO aHAaTOMUYECKON 6NM30CTbIO NErKUX
1 cepaua, a Takxke BIMSHUEM HEPBHO-TYMOPasibHbIX aKkTOpOB)

YacrtoTa. YacTtoTa nynbca B PU3MONOrMYECKMX YC0BUSX MOKOS COOTBETCTBYET YacToTe
cepAeYHbIX cokpalleHui 1 paBHa 60—90 cokpallleHnid B MUHYTY. YacToTa nynbca noaBepxe-
Ha A0BOJIbHO 3HAYUTENbHBLIM KONebaHusIM B 3aBUCUMMOCTU OT BO3pacTa, Nona, pocta U Apyrux
(akTopoB.

3T0 UHTepecHo!

Y KEeHWUH ny/IbC HECKOJIbKO HYauje, Yem Y MYXKYUH. Y B8bICOKO20 Yesi08eKa ny/ibC 06bIYHO
pexxe, 4em y HU3K020 pocma. Y nodel noxuno2o so3pacma (cmapwe 60 nem) u y demel
nyJibC Yauwie, 4em y 83pocC/ibiX Jiuy,.

YBennueHue 4actoTbl cepaeyHbix cokpatieHmnii (YCC) 6onblue 90 B MUHYTY Ha3blBaETCS Ta-
Xxvukapaven. B dusmnonornueckmx ycnoBumsix YacTbiv nynbC Habnoaaetcs npu husnyeckux un
NCUXOIOrMYECKNX Harpy3Kax.
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YacToTa cepaeyuHbIX COKpaLleHmii MeHee 60 B MUHYTY Ha3blBaeTcst 6paankapanen. JaHHoe
COCTOsIHME XapaKTepPHO BO BPEMS CHa, Y DU3NYECKM TPEHMPOBAHHbIX JIOAEN.

HopMaxbubin

pUTM™ L/\

Bpaauxkapann }\'_/\
Taxuxapaua h f‘ h h h ﬁ

Puc. 2. 3KT npusHaku HapylweHusa YCC

HanpsixeHue. HanpshxeHne nynbca onpeaensietcs ToM CUNon, KOTOPYHO HYXHO npuo-
XUTb MCCNeayIOLEMY ANst MOMHOIO CAABNEHWS MYNbCUPYIOLLEN apTepum. 3TO CBOWCTBO My/bCa
3aBUCUT OT BEIMUYMHBI CUCTONIMYECKOrO apTePUaNbHOrO AaBfIEHMSI U TOHYCa apTepuasibHOM
CTEHKM. YeM Bblle AaBNEHNE, TEM TPYAHEE OKaTb apTEPUIO, — TaKoW Ny/bC Ha3blBAeTCA Ha-
NPSYKEHHBbIM, UK TBEPAbLIM. [Py HU3KOM AABNEHUM apTEPUS NIETKO CKMMAETCS — MySbC Msr-
KUN.

HanonHexnme (amnauTtyaa). HanonHeHne nynbca oTpaXxxaeT HaNoSIHEHME UCCeayeMON
apTepPUK KPOBbIO MO BbICOTE NOABLEMA apTepuanbHOM CTEHKW. [aHHbIM NOKa3aTenb 3aBUCUT OT
BE/IMYMHBI YAAPHOro 06bEMa, 06LLIEro KoNM4YecTBa KpoBU B OpraHn3Me 1 e€ pacnpeaeneHus.
PaznnyatoT nynbC XOPOLIEro HanOAHEHWUS WK MOMHbINA, U MAOXOr0 HAMoHEHUS UK MYCTOM
(cnabblil, HUTEBUAHbIN).

3TO0 UHTepecHo!
Ecmb csedeHus, Ymo 8 pe3ysibmame OUmMeNIbHbIX BOGHHbIX Noxodos y HanoneoHa boHa-
napma sbipabomasca 00UH U3 8apuaHmMos pedkoz20 nysbca — npubiusumesbHo 40 yo/MuH.

®dopma (KOHTYpP) Ny/IbCOBOM BOJIHbI. POpMa nysbca 3aBUCUT OT CKOPOCTM U pUTMa

HapacTaHUs W NafleHNs1 OTAENbHOMN MyNbCOBOM BOMHbI. CKOPOCTb NMOAbEMA MYSIbCOBON BOJSHbI
3aBUCUT OT CKOPOCTM, CUCTOSbI SIEBOMO XeNyAo4Ka U BENUYMHBI BCTPEYaEMOro ConpoTuene-
Husi. bonee uétko onpeaenseTcs Ha churmorpamme (puc. 3). Ecnim nynbcosasi BonHa 6bl-
CTPO NOAHWMMAETCA C BbICOKOM aMnauTyAoM NOA NanbLaMu Bpaya, TO FOBOPSIT O BbICOKOM
Ckayywem nynbce. MNpu MeaneHHo NOAHUMAIOLENCS M ONYCKAoLWEcs NynbCOBON BOMHE ro-
BOPSIT O MasioM MeANeHHOM nynbce. Mpu NosSBAEHUM BCea 33 OCHOBHOM BOSMTHOM MeHbLUEN
MO BENMYMHE HOBOWM BOJSIHbI FOBOPAT O AMKPOTMYECKOM NynbCe. B HOpMe MynbC 06bIMHOM

opMbl.

Churmorpagpma — 2papuyeckan peaucmpayus ny/bCoOBbIX KOebaHUl CMeHKU Kpose-
HOCHO20 cocyda. lNyabcayuo 80CNPUHUMAOM C NOBEPXHOCMU Mesia Had ucciedyembiM Co-
CyOOM C NOMOWbIO HaK1a0blBAeMbIX Ha 061acmb nybcayuu 0amyuKos.
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COUrMOIrPAMMA

KATAKPOTA

ANKPOTHNYECKAA

AHAKPOTA BOJTHA

NMHLUWN3YPA

Puc.3. Churmorpamma

AHaKpoTa — MHTEpBan NoabEMa MyNnbCOBOI BOMHbI. BOBPEMS CUCTO/BI IEBOTO XKENYA0Y-
ka cepaua nopuust kposu (50—90 M) pe3ko BblibpackiBaeTCs B aOPTy W pacxoanTcs Aanee no
apTepusaM. Ha nuke aHakpoTbl PErucTpUpYETCsl CUCTONTMYECKOE apTepuasbHOE AaBEHME.

KaTakpoTa — vHTepBan naieHns BosHbl. MpOMCXOANT BO BPEMS OT TOKA KPOBM U3 apTe-
pUi1 B KaNuANsSpbl. Ha caMom HUXKHEN TOUKe KaTakpoTbl pErUCTPUPYETCS AMACTONMYECKoe ap-
TepuanbHOe AaBNeHNe.

MHUM3ypa — MOMEHT MNOJTHOMO 3aKPbITUSt a0PTaNbHOrO KNanaHa.

AunkpoTnueckas BonHa (3ybel) — BTOPUYHbIA NOALEM Ha KaTakpoTe. KonebaHue CTeH-
KM COCyAa, CBSI3aHHOE C KPaTKOBPEMEHHbIM MPOXOXAEHNEM He6O0/bLLIOro 06bEMa KPoBM B 06-
PATHOM HanpaBNEHNMN.

JlabopaTopHas pabora N2 5

«OnpepeneHne OCHOBHbIX XapaKTepPUCTUK apTepuasibHOro nysibca Ha JlyyeBou
aprepumn»

Lenb paborbi: 03HAKOMUTLCS C 0OLLMMM 3aKOHOMEPHOCTSIMM (DYHKLMOHUPOBAHWUS cep-
AEYHO-COCYANCTON CUCTEMbI, HAYYMTLCA NanbnaToOpPHOMY METOAY MCCNeL0BaHuMS Mysbca.

Matepunanbl n o6opyaoBaHue: CEKyHOOMEpP, Yacbl CO CTPENKOM.

Xop pa6oTbli:

1. NpuaaTb uccnegyemomy yaobHoe nonoxeHue, cuas unu nexxa. OXBaTuTb OLHOBPEMEH-
HO KWUCTM NauMeHTa nanbLaMy CBOMX PYK BbILLE Jy4e3ansiCTHOrO CycTaBa Tak, YTobbl 2, 3 1
4-1 nanbUbl HAXOAWNWUCL HaA Ny4eBOW apTepueit (2-1 nanew y OCHOBaHWst 60MbLIOrO Nanbua).

2. CpaBHUTb KonebaHus CTEHOK apTepuii Ha NpaBoM M NeBon pykax. MpoBecT noacyéT
NYSIbCOBbIX BOJ/IH Ha TOW apTEPUU, FAE OHM NyYlle BbipaXeHbl B TEUEHUM 60 CEKYHA.

3. OUeHUTb MHTEPBabl MEXAY MyNbCOBbIMU BOSHAMM.

4, OUeHWTb HanonHeHWe nynbca.

5. CaaBuUTb NEBYIO apTEPUIO A0 MCUE3HOBEHMS MyNIbCa U OLEHUTb HanpshkeHue nynbca. Mo
HAMOJTHEHMIO M HAaNPSXKEHMIO ONPEAENUTb BENMYNHY NYNbCa.

6. 3adukcupoBaTb pesynbTaTbl MCCEA0BAHUS B NPOTOKON.

7. Coenatb BbIBOA.
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[MpoTOKON UccnenoBaHns

Ceoiicreo Hopma BapuaHTbl OTK/IOHEHUSA JaHHble u3MepeHui
nyJibca
Putm PUTMUYHBIN APUTMUYHBIN
YactoTa 60—90 peaKuin/4acTbIn
HanonHeHve | xopolee cnaboe
HanpsbxeHne | ymepeHHoe MSAKWA/TBEPABIN
®opma HOpManbHas | ObICTPbI/MeaneHHbIN
BbiBOA: Y MCNBITYEMOrO MybC (B HOpME, UMEIOTCS HapyLue-

HWUS| PUTMUYHOCTM, YaCTOTbl, HANPSXKEHMS, HAMNOMHEHMS, OPMbI NYSILCOBOW BOJIHbI).

JlabopaTopHas pa6orta N2 6

«OnpepeneHne (PyHKLUMUOHANIbHOIO COCTOSIHUS

cepaevyHO-CcoCcyanUCTON CUCTEMbI>

Lenb pabotbi: 0ueHUTb ByHKLMOHANbHbIE PE3ePBbl CEPAEYHO-COCYANCTON CUCTEMbI Ha
(PU3NYECKYIO Harpysky.

Martepunanbl n o6opygoBaHume: unbposas nabopatopusi, aatumnk YCC.

Xoa pabortbi:

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

2. Cpenatb 20 npuceaanun 3a 30 cex.

3. MosTopHO n3mMepuTb Nynbc (UCC 2).

4, PaccuntaTtb koadduumeHT TpeHnmpoBaHHocTH (K) no dopmyne:

K = (4CC2-Y4CC1) | 100%
YCC1

CpaBHWTb MOJYYEHHbIN pe3ynbTaT C TabaUYHbIMU AaHHbBIMM.
6. CaenaTb BbIBOA.

ol

Tabauya 1
YpoBeHb TPEHMPOBAHHOCTH CEPAEYHO-COCYANCTOM CUCTEMBI
(no fHkeBmy, 1975 T.).

Koad puumneHt tpesmpoBanHoctn K,% YpoBeHb TPEHMPOBAHHOCTH
25 1 MeHee OTNAUYHBIN
26—50 XopoLumi
51—75 MocpeacTBeHHbIN
76—99 Mnoxon
100 YpesmepHas TPEHMPOBAHHOCTb
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BEVMOJIOruns Q7 KBAHTOPUYM

3TO UHTepecHo!
JononHuTtenbHble UCCNEQOBAaHUS CEPAEYHO-COCYANCTON CUCTEMDI

1. Mpo6a c 3apep)xKoi AbIXaHUSA

PaboTocnocobHOCTb YenoBeka Kak hyHKLMOHaNbHOW CUCTEMBI B LIENOM ONpeaensieTcs co-
CTOSIHWEM TEX 3BEHbEB, KOTOPbIE MCMbITHIBAIOT HAMOONMbLUYIO Ha FPY3KYy MAM HECYT HaubonbLuyio
OTBETCTBEHHOCTb 3a YCNELWHOCTb paboTbl. BaxkHyto ponb B obecneveHnmn pusndeckor paboTo-
CNOCOBHOCTM UrpaeT Kapano-pecnupaTopHas cuctema. E€ coctosiHne MOXeT BbiTb OLEHEHO C
MOMOLLbIO Pa3NNYHbIX MYHKLMOHAbHbIX NPO6.

Mpoba c 3aaepkKo AblxaHus nocne hopcMpOBaHHOIO BbI0Xa MO3BOJISIET MO NMPOACTKM-
TENIbHOCTMW 3TON 3a[1EPXXKN U COMPOBOX/AAOLLENA e€ peakLMM 3aMeNeHNst YaCTOTbl CepAEUHbIX
cokpauleHnn (YCC) cyamtb 06 yCTOMUMBOCTU MCMBITYEMOrO K runokcun. OueHKa COCTOSIHUS
KapAMOPEeCNMPATOPHON CUCTEMbI MPOW3BOAMTCS MPU 3TOM UCXOAS U3 KpUTEPUEB, NPEACTaB-
NEHHbIX B Tabnuue.

Tabauya 2
OueHKa COCTOSIHMUS UCNbITYEMOro

C BpeMs 3kCnMpaTopHOIA MakcuManbHoe 3aMefsieHne

0oCTOsiHMe

3a/1ePXKN AbIXaHUS, C Yycc

OTnun4yHoe >50 >25

Xopoluee 30-50 20-25

CpeaHee 20—30 15—20

lnoxoe <20 <15

PekomeHpauum no opopMaeHUIo NpoToKkona paborbi
OueHNUTe COCTOSIHME UCMbITYEMOr0 B COOTBETCTBUM C Tabnuuen.

2. «KapanopecnupaTtopHblie npo6bl FeHun u LTaHre»

AHanornyHbIN cMbicn UMetoT Npobbl MeHun 1 LLiTaHre, KOTOpbIE 3aKNOYAKOTCA B PErMcTpa-
UMM BPEMEHM, B TeYEeHWe KOTOPOro naumeHT CrnocobeH 3ajepxaTb AblXaHue nocre Makcumalsb-
Horo Baoxa (npoba LUTaHre) n nocne MakcMmManbHOro Bbigoxa (npoba enun). MNpu HepocTa-
TOYHOCTM KpOBOO6paALLEeHNS BpeMs 3afepXKKN AblXaHWs COKpaLlaeTcs.

PekomeHaauum no opopMIeHUI0 NPOTOKONA paboTbl

Mony4yeHHble AaHHble BHECUTE B Tabn. 2, paccunTanTe CPeAHIon BEMUUMHY, CAenailTe BbiBO-
Abl, UCXOAa U3 TOro, YTO, €CNM BpeMs 3afepXXKn AblxaHus B npobe MeHun Kopoye BpeMeHW 3a-
AepXKu abixaHns B npobe LUTaHre B 3 1 6onee pas, HaNMLUO HeAOCTAaTOYHOCTb KPoBOObpalLe-
HUS.

Tabauya 3
Pe3ynbTaThl KapanopecnupaTopHbX npob Menun u LTaHre
Mpo6a LUtaHre

o

Ne ®.M.0. (BpeMs 3apepKKn Mpo6a NeHun (Bpems 3aaepxKH
n/n AbIXaHUA Ha Bblgoxe), C
AblXaHUA Ha BROXe), C

1.
2.
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Q7 KBAHTOPWMYM BUOJIOrUS

3. NMpo6a KpemnToHa
Mpoba KpemnToHa 3akntovaetcs B pernctpaumn YCC n cuctonnueckoro AL (Ac) nocne
15-MMHYTHOMO Hax0XAeHWS B NMONOXEHUN NEXa 1 Yepe3 2 MUH NOC/e NocneayLWero nepexo-
Aa B nonoxenue ctosi. Mcxoas 3 nonyyeHHbix cauro YCC n AZlC npy nepecTporke Ha Ho-
BOE paBHOBECHOE COCTOSIHUE reMO-LMPKYNSLMM paccunTbiBaeTCs MHAeKC KpemnToHa:

YHCC
20

Nupekc KpemntoHa = 3,15 + A[lc

PekomeHpauum no opopMaeHUI0 NpoToKona paboTbl

CoenanTe BbIBOZ, MCXOAS U3 TOTO, YTO BeNMUYMHA MHAekca 6onee 100 — npu3Hak OTIMYHO-
ro yHKLMOHANbHOro COCTOSHWUS KapAMOPeCnMpaTopHoN cuctemsl, oT 75 ao 100 — cpeaHero,
o1 50 g0 75 — cnaboro, MmeHee 50 — HeAOCTAaTOYHOrO

JlabopaTopHas pa6ora N2 6

«OnpepeneHne 3Hepro3aTpaTt No COCTOSAHUIO CepAeYHbIX COKpalleHHn»

TeopeTnyeckasn 4yacTtb

B M3BECTHOI MOroOBOPKE «ABWMXKEHWE — 3TO XM3Hb» 3aK/OYEH MMaBHbIM NPUHLMN 340POBO-
ro 6biTns Tena. Monb3a PrU3nNYECKo aKTMBHOCTM AN CEPAEYHO-COCYANCTON CUCTEMbI HE Bbl-
3bIBAET COMHEHWI HU Y BPaYyen, HU Y CMIOPTCMEHOB, HM Y 00bIYHbIX Ntoaen. Ho Kak onpeaenuTb
COHCTBEHHYO HOPMY MHTEHCUBHOCTU (PU3NMYECKUX HArpy3oK, 4Tobbl He HAHeCTW Bpeda cepaly
N OpraHun3My B LiefIoM?

Kapavonoru v cneunanuctbl CNOPTUBHOM MeAULMHBI PEKOMEHAYIOT OPUEHTUPOBATLCA Ha
HOPMY Mysibca, M3MepseMyto Npu Guanyecknx Harpyskax. O6oivHo, ecnn YCC Bo BpeMs Tpe-
HWPOBOK NPEBbILIAET HOPMY, HArpy3kn CYMTAIOTCS YPE3MEPHBLIMUK, @ €C/IM He A0TArMBaeT [0
HOPMbl — HefOCTaTO4HbIMKU. HO ecTb 1 duanonornyeckne ocobeHHOCTU OpraHM3Ma, BAUSIO-
LLIMe Ha YacTOTy COKpaLLeHuI cepaua.

MoyeMy 4YacToTa cepauebueHns yBenuumeaetca?

Bce opraHbl ¥ TKaHW XXMBOr0 OpraHM3Ma Hy>AatoTCs B HACbILEHUW NUTaTeNbHbIMK Belle-
CTBaMM M KMCNOPOAOM. VIMEHHO Ha 3Tol noTpebHOCTU AepxuTca paboTa cepaeyHo-cocyam-
CTON CUCTEMbI — KayaeMas CepALEM KPOBb HaCbILWAEeT OpraHbl KMCIOPOAOM, M BO3BpaLLaeTcs
B NErkne, rae NpoucxoamT ra3oobmeH. B coctosHmMm nokos 3to npoucxoant npun YCC ot 50
(y TpeHnpoBaHHbIX ntogen) ao 80—90 yaapoB B MUHYTY.

Mpn aKTMBHOM ABMXEHMM NOTPEOHOCTL BCEX OPraHOB B KMCNOPOAE pe3Ko Bo3pacTaeT. BoT
MOYEMy YacToTa Mynbca YBENMYMBAETCS NOCNe PU3NYECKOIA HArpy3Ku.

Cepaue nony4yaeT curHan o HeobXxoaAMMOCTM NOyYeHUs 6oMbLLEN NOPLIMK KMCNOPOAa U Ha-
YynmHaeT paboTaTb B YCKOPEHHOM TeMne, YTobbl 0becneuntb nogady HyxHoro obbéMa Kucnopoaa.

HopmMa yacToTbl cepaeuHbIX COKpaLleHui

YT06bI Y3HATL, NPaBWUILHO I paboTaeT cepaue 1 afeKBaTHbIE SN HAarpy3Ku NoslyvaeT, He-
06X0ANMO y4nTbIBaTb HOPMY YaCTOTbI NySibCa NOCNE Pa3HbIX PU3NYECKUX HArpy3oK.

3HauyeHnst HOPMbl MOTYT Pa3NMYaTbCs B 3aBUCMMOCTU OT (DM3MYECKON NOArOTOBKM U BO3-
pacTa yenoseka, NMO3TOMy ANA €€ onpeAeneHns UCnonb3yeTcs GopMyna MakCMManbHOro nynb-
ca: 220 MMHYC KOIMYECTBO NONHBIX NeT, Tak Ha3biBaeMas dhopmyna Xackensa-dokca. OT nony-
YEHHOr0 3HaYeHust U ByAeT BbIYMCNATLCS HOPMA YacTOThl CepaLEOUEHNI Ans pasHbIX BUAOB
Harpy3oK, Win TPEHMPOBOYHbIX 30H.
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Mpwm xoabbe

Xoabba — 0AHO M3 CaMbIX (M3NOMOrMYHbIX COCTOSIHUIA YenoBeka, C Xoabbbl Ha MecTe
MPUHSATO HAYMHATb YTPEHHIOK TMMHACTUKY B KQYecTBe pa3MMHKW. [ns 3TON TPEHWPOBOYHOM
30Hbl — NpK xoabbe — CyllecTByeT HopMa Nynbca, paHast 50—60% OT MakCMManbHOro 3Ha-
yeHus.

Boluncnmm ans npumepa Hopmy YCC ana 30-neTHero 4yenoseka:

1. Onpegenum MakcumanbHoe 3HaveHne YCC no dopmyne: 220 — 30 = 190 (ya/mMuR).

2. Y3HaeM, cKonbko yaapos coctasnsioT 50% ot makcumanbHoro: 190 - 0,5 = 95.

3. Takum xe cnocobom — 60% ot MakcumansHoro: 190 - 0,6 = 114 ypapos.

Monyunm HopManbHbIA MynbC Npu xoabbe ans 30-neTHux B npeaenax ot 95 o 114 ypapos

B MUHYTY.

Mpu kapauoTpeHUpoBKe

Ocoboi nonynsipHOCTbO Cpeau NOAEN cpeaHero Bo3pacTa Nosb3yoTCs 3aHATUS Kapano,
W KapAWOTPEHWPOBKKM, TO eCTb TPEHWMPOBKM 415 cepAua. 3ajaya Takux TPEHUPOBOK — YKpe-
MUTb U HEMHOIO YBEJIMYUTL CEPAEYHYIO MbILLLLY, 33 CHET Yero yBeNnnmuuTb 1 06bEM cepaeyHoro
Bbibpoca. B pesynbTaTe cepaule HayunTcs pabotaTb MEASIEHHEE, HO HaMHOrO 3dEKTUBHEN.

Hopma nynbca npu Kapamno BeluncnseTcs Kak 60—70% oT MakCMManbHOro 3HayeHus. Mpu-
Mep pacyeTa nysbca Ans KapamoTpeHNpoBoK 40-neTHEMY YenoBeky:

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

2. fonyctumble 70%: 180 - 0,7 = 126.

3. Oonyctumble 80%: 180 - 0,8 = 144.

MonyyeHHble npefenbl HOPMbl MysibCa BOBPEMS KapAMOTPEHWPOBOK Aans 40-neTHux
nopen — ot 126 ao 144 ynapos B MUHYTY.

Mpwm 6ere
OTAMYHO YKpennseT CepAeUHYH0 MbllLy HecrnewwHbin 6er. Hopma YCC ans 3Ton TpeHupo-
BOYHOW 30HbI paccunTbiBaeTcs kak 70—80% OT MaKcMMasnbHOro nysbca:
1. MakcumanbHas YCC: 220 — 20 = 200 (ana 20-neTHux).
2. OnTumanbHo gonyctumas npu 6ere: 200 x 0,7 = 140.
3. MakcumanbHo gonyctumas npm 6ere: 200 x 0,8 = 160.
B ntore Hopma nynbca npu bere ansg 20-neTtHux coctasut oT 140 go 160 ygapoB B MUHYTY.

Ansa oxkvraHms xupa

CyliecTBYeT Takoe MOHATUE, KakK 30Ha Cxkuranus xwupa (3CXK), npeactaBnsiowas cobon
HarpysKku, Npu KOTOPbIX NMPOUCXOAWUT MAKCUMAnbHOE CKUraHWe >XXUPOBbIX OTNOXEHUA — A0
85% Kkanopui. Kak HM MOKAKETCH CTPaHHbIM, 3TO MPOUCXOAUT NpU TPEHMPOBKAX, COOTBETCTBY-
IOLLMX MHTEHCUBHOCTU Kapano. O6bACHSETCS 3TO TeM, YTo nNpu Honee BbICOKUX Harpy3skax op-
raHU3M He yCneBaeT OKUCNATb XUPbl, MO3TOMY UCTOYHMKOM SHEPrUM CTAHOBUTCS MbILLEYHbIV
FIMKOrEH, N OKUraloTCA He XXMPOBbIE OTNIOXKEHWS, @ MblLUeYHas Macca.

nasHoe npasuno ans 3CK — perynspHoCTb.

Y cnopTcMeHOB

Ans noaen, NnpoceccMoHanbHO 3aHUMAKOLLMXCS CMOPTOM, uaeanbHoi HopMbl YCC He cy-
LecTeyeT. Ho y CnOpTCMEHOB — CaMasi BbICOKas MNjiaHKa HOpPMbI Mysibca Npu GU3nMYecKux Ha-
rpy3KkaXx. ¥ HUX HOpMasbHbIi NyNbC BO BPEMS| UHTEHCUBHbIX TPEHUPOBOK PacCYMThIBAETCS Kak
80—90% oT MakcMManbHOro. A BO BpeMs MpeaenbHbIX Harpy3oK nysibC CMOPTCMEHa MOXET
coctaensATb 90—100% OT MakCMManbHOro.

BuA M MHTEHCMBHOCTb (PU3MYECKON HArpy3ku UMEKT OrpoMHOe 3HadyeHue. Hanpumep, y be-
rYHOB, TPEHMPYIOWMXCSA Ha BbIHOCAMBOCTb, YCC npu Harpyskax bbiBaeT HWXe, 4eM y crop-
TCMEHOB-CUTOBMKOB.
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CnepyeT Takxe yy4ecTb (hM3MONOrMYEeCcKoe COCTOSIHWE 3aHMMAOLWMXCS CNOPTOM (CTeneHb
MOPONOrMYECKMX U3MEHEHNI MIOKAPAA, BEC Tena) M TO, YTO B MOKoe cepauebneHne cnop-
TCMEHOB 3HAUNTENIbHO HUXKE, YEM Y HETPEHMPOBAHHbIX NtOAeN. MO3TOMY 1 BbIYMCIEHHbIE 3Ha-
YEHWUS MOTYT OT/IMYATLCS OT peanbHbiX Ha 5—10%. CnopTuBHbIE MeaunKu cuuTatoT bonee no-
ka3aTesbHbIM ypoBeHb YCC nepes HayanoM cnegytowen TPEHUPOBKH.

[ins bonee TOYHbIX NOACYETOB CYLLECTBYIOT YCNIOXHEHHbIe (hopMy bl pacyéTa. OHM MHAEK-
CMPOBaHbl HE TOMLKO MOJ BO3PacT, HO U nog uHaveuayanbHyto YCC B NOKOE M NPOLEHT MHTEH-
CMBHOCTM TPeHUPOBKM (B AaHHOM cnydae — 80—90%). Ho 3Tu pacueTsl npeactasnstoT 6onee
CNIOXXHYIO CUCTEMY, @ MO Pe3ynbTaTy HE C/MILKOM OT/IMYAOTCS OT MCMOJIb30BaHHOM BbILLE.

NOBbIWEHNIO KapAKO-
BbIHOCNTUBOCTH

MakcumanbHo gonyctumas YCC no Bo3pactam

Ha nokasaTenb nynbca Npu GU3MYECKUX HArpy3Kkax BAMSIET W TakoM (akTop Kak BO3pacT.
BOT KaK BbIrNsiAsT BO3pacTHble U3MeHeHnst YCC B Tabnuue.

Bo3pactHas rpynna MakcuManbHO AONYCTUMbIW NYNbC, YA/MUHYTY
[o 25 net 195
[o 30-Tn 190
fo 40 180
[o 50-tn 170
[o 60-Tn 160
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o
)

Takum obpaszoM, MakcumanbHo gonyctumas YCC npu usnyeckmx Harpyskax B 3aBUCMMOCTM
OT Bo3pacTa konebnetcs B npeaenax ot 159 ao 200 yaapoB B MUHYTY.

BoccTtaHoBneHue nocne TPeHMpPOBKM

Kak y>e roBopunocb, B COPTUBHOW MeANLMHE BHUMAHWE YAENSEeTCs 1 TOMY, Kakon nynbC
AOJIKEH ObITb HE TONTbKO BOBPEMS, @ U NOC/E TPEHUPOBKM, 0COBEHHO Ha CNEAYIOWMIA AEHD.

1. Ecnu nepen cneaytowen tpenmposkon YCC B nokoe coctaBnseT 48—60 yaapos, 310
CYNTAETCH OT/IMYHBLIM NOKa3aTesNeM.

2. 0T 60 a0 74 — nokasaTeslb XOPOLEN TPEHMPOBAHHOCTH.

3. [lo 89 ynapoB B MUHYTY CUMTAETCS YAOB/IETBOPUTENbHLIM MYSIbCOM.

4, Bbiwe 90 — HeynoBNETBOPUTENbHbINA NOKa3aTeNb, TPEHMPOBKY HauMHATb HEXenaTenbHO.

5. A 3a Kakoe BpeMsi AO/HKHO NPOU30MTI BOCCTAHOBNEHME My/ibCa Nocne U3NYECKON Ha-
rpy3ku?

Yepe3s CKoNbKO B HOPMe BOCCTaHaB/IMBaETCA?

Ha BoccTaHOBNEHME MyNbCa NOCNEe TPEHUPOBKM Y PasHbIX JIOAEN YXOAWUT pasHoe BpeMst —
oT 5 10 30 MUHYT.

HopmanbHbim cqHumaemca 10—15-muHymHbIl omOobix, nocie Komopozo YCC sBoccmaHas-
Jlusaemcs 0o Ucxo0Ho20 (neped mpeHUpoBsKoll) 3HaYeHUs.

B 3TOM Cnyyae BaXxHa TakXXe MHTEHCMBHOCTb Harpysku, €€ npoAo/KUTENbHOCTD.

CkaXkeM, CnoOpTCMEHaM-CUII0BMKaM AaeTCs BCEro 2 MUHYThI Ha NepepbiB Mexay noaxonamu
K LUTaHre.

3a 370 BpeMs NynbC A0MKeH CHM3UTLCA 40 100 nnm xots 6bl 110 yaapoB B MUHYTY.

Ecnu 3TOro He NponcxoauT, Bpaun peKOMEHAYIOT CHU3WUTbL HArpy3Ky Uam KOM4ecTBo noa-
XOZ0B, UM Xe YBENINUYNTb MHTEPBASIbl MEXAY HUMMU,

Mocne kapanoTpeHnposkn YCC aomkHa BOCCTaHOBUTLCS B TeueHne 10—15 MUHyT.

O yeM roBopMT ganTeNbHOe CoOXpaHeHue Bbicokou YCC?

Ecnu nocne TpeHnpoBKkKM YacToTa cepauebuennin gonro (6onee 30 MUHYT) OCTAETCS BbICO-
KOW, CrieayeT NpouTy Kapamonornyeckoe obcneaoBaHue.

1. Ans HauMHaIoLEero CNOpPTCMEHa NPOAO/IHKUTENbHOE COXpaHeHMe Bbicokon YCC roBopuT
0 HEeMoAroTOBIEHHOCTM CepALa K UHTEHCMBHBIM (PU3NYECKUM Harpy3kaM, a Takxxe 0 Ype3mep-
HOM MHTEHCMBHOCTWN CaMMX Harpy3oK.

2. HapawmBaHune u3nyecknx Harpy3ok AO/MKHO OblTb NOCTENEHHbIM U 0653aTeNbHO —
C KOHTPO/NEM Ny/ibCa BOBPEMS U NOC/E 3aHATUI. [Nt 3TOr0 MOXHO NpUobpecTu nybCOMETP.

3. KoHTposnb YCC fomkHbl cobnoaaTb M TPEHMPOBAHHbIE CNOPTCMEHbl — YTObbI He AaBaTb
opraHu3my paboTaTtb Ha U3HOC.

Perynsiumsi 4acToTbl CEpAEYHbIX COKPALLEHUI OCYLLECTBNSIETCS HEMPOryMOPanbHbIM NYTEM.
Ha Heé oka3blBalOT AENCTBME afpeHanuH, HOpaapeHanuH, kopTu3on. Co CBOeW CTOPOHbI, CUM-
naTMyeckas M napacMMmnaTUyeckasl HepBHas CUCTEMAa KOHKYPEHTHO BO30yXAaeT uauM TOPMO3UT
CMHYCOBBIN y3er.

MpakTnyeckas 4yacrb

Lenb pa6orbi: OnpeaeneHne 3Hepro3aTpaT MO COCTOSHUIO CEPAEYHbIX COKPALLEHWI Mo-
cne hr3nYEeCcKon Harpysku.

Marepuanbl n o6opyaoBaHme: undposas naboparopus, gatumnk YCC.

Xoa pabortbi:

PacuéTt 3Hepro3aTpaT YenioBeKa, KOTopbI Kynancs B 6acceiiHe 15 MUH npu YacToTe cep-
A€YHbIX cokpalleHnin 130 yaapoB B 1 MuH.
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PacuyéTbl MOXXHO MPOBOAMTbL NOCNE BbINOHEHNS NOOON PU3NYECKON Harpy3Ku. IHeprosa-
TpaTbl, COBEpLUAEMble YENOBEKOM B 1 MUH, onpeaenstoTcs no popmyne:
Q=2,09¢ (0,2 4YCC-1,3),
roe Q — sHepro3atpatbl (KK/MUH);
YCC — yacToTa cepaeYHbIX COKpaLLEHUN.

MpuMep: AONYCTUM, Bbl KaTaUCh Ha NbKax, M YacToTa CEpAEYHbIX COKPALLEHWIA y BacC CO-
crasnset 120 yaapos B 1 MuH. lMoacumTaeM 3Hepro3atpathl 3a 1 MuH:

Q=2,09¢(0,2¢120-11,3) =2,09 ¢ (24 -11,3) = 26,5 k[K/MUH.

Q = 30 MuH © 26,5 kK/MUH = 795 KX

OTtBeT: 3a 30 MMH n3pacxoaoBaHo 795 K[k sHepruu.

3apanue. Onpegenute 3Hepro3aTpaTbl NPU 3aHATUM Ha YPOKe (QU3KYNbType.

. MoaBuxHbIE Cunosble
Bup 3aHATUH PasMuHka ber
urpbl ynpaxHeHus
Bpems 3aHATHA 10 MuHyT 10 MuHyT 10 MuRyT 10 MuHyT
Mynbc
DHepro3aTpaTbl .

Cpenaiite BbiBOA: CpaBHUTE 3HEPro3aTparsl.
KoHTponbHble BONPOCHI

— Kakve nepudepryeckme aptepumn (KpoMe ny4eBon apTepui) BO3MOXHbI A1t UCCNeAo-
BaHWSi METOAOM Manbnauum? YKaxute He MeHee 4-X apTepuil.

— Kakve akTopbl BNUSIIOT Ha CBOWCTBA My/bca?

— [pv HEBO3MOXHOCTM ONpeAeneHns Mynbca Ha Ny4eBoi apTepum, rae Heobxoamnmo ero
nccnenosatb?

CutyauMoHHbIe 3ajauum

1. 3anonHuTe Tabnuuy «BnusiHne apTepuanbHOro AaBNEHME Ha CBOMCTBA Mynbca (Hanps-
XEHne)».

AaBneHue Mynbc

Hopma A/l

NoBbiweHHoe A/

MoHmxeHHoe Al

2. YCTaHOBUTE COOTBETCTBUSI MEX/y HapyLUEHWEM pUTMa CepAeYHbIX COKPALLEHWA M YacTo-
TOW Nynbca

HapyweHne putMa cepaevHbIX COKpaLLeHui YacroTa nynbca
1. Taxvkapausa A. 45
2. bpagunkapaus 6. 100
B.75
.80
A. 62

3. Y nNpoxoXero 4YenoBeka Ha ynuLe BHE3AMHO NOSIBUNUCH pe3kasi cnabocTb, XOMOAHbIN
MOT, KOXHble NOKPOBbI 6nefHble. MyNbC YacTbliA, PUTMUYHBIN, CNaboro HanpsXKeHUs U Hanon-
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HeHus. ApTepuanbHoe aasnexune 70/20 MM pT. cT. Kak Ha3biBaeTCs Takon nynbc? Bawa TakTu-
ka? Kakum 06pa3om onpeaensietcs nynbC Ha y4eBon aptTepun?

4, Cepaue — yaMBUTENbHLIN M HAAEXHbIA MOTOP, HAacOC, KOTOPbLIA paboTaeT B TEYEHUM
BCEM XM3HW, 6€3 OCTAaHOBKU M «peMOHTa». B 4éM npuymHa Takom HeyToOMMMOCTM paboTocno-
cobHOCTM cepAaua M ero MbiLlL?

5. CKONbKO NMTPOB KPOBW NepekaunBaeT cepaue YenoBeka 3a 1 yac v 3a CyTKM, eC/iu OHO
COKpaLLaeTcs B cpeaHeM 75 pa3 B MUH, BbibpackiBasi Npy KaXXaoM COKpaLLEHUN U3 ABYX XKeny-
Ao4koB 150cm3 kpoBu?

6. Mpu >xxape 1 BOMHEHUM KOXa KpacHEEeT, Ha xonoae u npu ucnyre — bnegHeet. Kak u B
3aBMCUMOCTM OT Yero U3MeHseTCst CHabXeHne KpoBblo?
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OLIEHKA ®YHKUWOHAJIbHOIQ COCTOSAHUA
BETETATUBHOWU HEPBHOW CUCTEMDbI

Llenb: no3HaKoMUTbCA C 0COBEHHOCTAMU CTPOEHNS BEreTaTMBHOW (aBTOHOMHOW) HEPBHOM
cuctembl (BHC) n eé dyHKunsmMu, oBnageTb METOAAMU OLEHKN (PYHKLMOHANBHOMO COCTOSIHUS
BHC.

3apaum:

— MO3HAKOMUTLCS C 0COBEHHOCTAMM CTPOEHMS U DYHKLUMAMUN pa3nnyHbIX 0TAenos BHC;

Y MO3HaKOMUTbCSI C METOAAMM OLIEHKM (PYHKLMOHaNbHOro coctosHust BHC;

— OLEHUTb COBCTBEHHBIM BEreTaTUBHbIN CTaTyC C MOMOLLbIO (DYHKLIMOHANbHBLIX Mpob.

ObopynoBaHWe 1 MaTepuasbl: KylLeTKa, TOHOMETP, CEKYHAOMED.

BeretaTvBHOW (aBTOHOMHOW) HEPBHOM CMCTEMOM HA3blBAETCA YaCTb HEPBHOM CUCTEMbI, pe-
rynupyoLLast paboTy BHYTPEHHMX OPraHOB M NOCTOSAHCTBO BHYTPEHHEN Cpeabl opraHu3ma (ro-
MeoCTa3). ABTOHOMHas HEPBHasl CUCTEMa NOAPA3AENSAeTCS Ha CUMNATUYECKWI, NapacuMnaT-
YecKuUi 1 MeTacuMnaTUyeckni otaensl. CumMnaTnyeckas YacTb aBTOHOMHON HEPBHOW CUCTEMbI
MOBWNM3YET pecypcbl OpPraHn3Ma Nnpu M3MeHeHUW yCnoBuiA cpeabl. MNapacuMnaTnyeckas aBTo-
HOMHasl HEpBHasi CUCTEMA OCYLLECTBNSET TEKYLLYIO perynaumio hu3nonormyeckmnx npoLeccos,
OTBEYaEeT 33 BOCCTAHOB/IEHWE HAPYLIEHHOrO BO BPEMSI aKTMBHOCTM OpraHuM3Ma roMeocTasa.
MeTacuMnaTnyeckast HepBHasi CUCTEMA OKa3biBaeT perynunpytollee BO3AEWCTBME HA aKTMB-
HOCTb MbILIEYHBIX CTPYKTYP XXENYAOYHO-KWLWIEYHOro TpakTa, cepaua. MHorve cumnatuyeckue w
napacumnaTuyeckune aphepeHTHbIE BONOKHA, a TakKXXe KNETKU METACUMMATUYECKOW HEPBHOM
CUCTEMbI HAaXOASTCSA B COCTOSIHUM HEMPEPbIBHOMO BO36YX/AeHUst — ToHyca. Obe cucTeMbl, SIB-
NASICb OTHOCUTENbHBIMW @HTArOHUCTaMM, HAaXoAsTCA B COCTOSIHUM MOABWMXHOIO paBHOBECUS.
MpeobnaaaHne TOHyCa CUMMNATUYECKOM YacT aBTOHOMHOW HEPBHOW cMcTeMbl 0603HaYaeTCs
KaK CMMMAaTUKOTOHUS, NapacMMMNaTMYeCKon — Kak BaroTOHMSI.

BeretaTMBHas HepBHasi CUCTEMa PErynMpyeT AeSTeNbHOCTb BHYTPEHHWUX OpPraHoOB, MOBbILIA-
€T 0OMeH BEeLLECTB CKEMETHbIX MbILlLL, YAYYLWAET MX KPOBOCHAOXEHME, @ Takxke (PYHKLMOHANb-
HOE COCTOSIHME HEPBHbIX LIEHTPOB, CMOCOBGCTBYET OCYLIECTBMEHMIO (DYHKLUA COMaTUYECKON
HEPBHOW CUCTEMbI, KOTOpas 06ecneYnBaeT akTUBHYIO NPUCTIOCOBUTENBHYIO AESTENBHOCTb Op-
raHuM3Ma BO BHellHen cpeae (MpUEM BHELLHMX CUrHanoB, UX 06paboTKy, ABUraTeNbHYIO Aesi-
TENbHOCTb, HaMPaB/IEHHYIO Ha 3alUMTY OpraHWM3Ma, Ha MOWCKW MULLM, Y YENoBeKa — ABUraTeNb-
Hble aKTbl, CBSI3aHHbIE C 6bITOBOW, TPYAOBOW, CMOPTUBHOW AeATENbHOCTLIO K np.). MNepeaava
HEPBHbIX BIMSIHWIA B COMATUYECKON HEPBHOW CUCTEME OCYLLECTBNSIETCS C 6OMbLLION CKOPOCTbIO
(TONCTble COMaTMYeCcKMe BOMOKNA UMEIOT BbICOKYHO BO36YAMMOCTb M CKOPOCTb MPOBEAEHMS
50—140 m/c). ComaTnyeckne BO3AENCTBUSA Ha OTAENbHbIE YaCTy ABUraTeIbHOrO anmnapaTa Xa-
PaKTEPU3YIOTCA BbICOKOM M36MPaTENbHOCTLIO. BeretaTBHasi HEpBHas CUCTEMa y4acTByeT B
3TMX NPUCNIOCOBUTESBbHBIX PeaKLIMsIX OpraHnM3Ma, 0CO6EHHO NPpK Ype3BblYaNHbIX HANPsXKEHNSAX
(ctpecc). [pyron CylecTBEHHOM CTOPOHON [AESTENbHOCTY BEreTaTUBHOW HEPBHOM CUCTEMbI SIB-
NAETCS ee OrpoMHas posb B NMOAAEPXXaHWUM NOCTOSIHCTBA BHYTPEHHEW cpeabl opraHu3Ma. [Mo-
CTOSIHCTBO (DM3MONOMMYECKMX NOKa3aTene MOXeT 0becneyumBaThCs pa3nnyHbIMK NyTaMu. Ha-
NpUMEp, MOCTOSIHCTBO YPOBHSI KPOBSIHOTO AABNEHWS MOAAEPXKMBAETC W3MEHEHUSMU AesTeNb-
HOCTM cepaua, npPOCBETa COCYAOB, KONIMYECTBA LMPKYNMPYIOLLEN KpPOBM, €€
nepepacnpeaeneHnemM B opraHn3Me 1 T. n. B roMeoctaTuyecknx peakumsix, Hapsaay C HEpBHbI-
MU BAMSIHUSIMK, NEPeAatoLMMMC NO BEreTaTUBHBIM BOMIOKHAM, MMEIOT 3HaYeHue ryMopasibHble
BNUSIHUSA. BeretaTuBHbIN TOHYC MOXHO OLEHWUTb B COCTOSIHUM NOKOsI (HO MH(OPMATUBHOCTb
3TVUX AaHHbIX HEBENMKA); WUCnonb3ys (yHKLMOHANbHO-ANHAMUYECKUA MOAXOA, MOXHO OLIEHMUTb
BEreTaTVBHYIO PEaKTUBHOCTb, T. €. UCCNEeA0BaTh BEreTaTUBHbIE CABUIM B OTBET Ha BO3MYLLAO-
e npobbl, 1 BereTaTUBHOE 0becneyeHune, T. €. UCCNEA0BATb BEreTaTMBHOE CONPOBOXAEHNE
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pasnyHbIX GopM AesTenbHOCTU. PeanbHas oueHka cocTosHus BHC MoxeT 6biTb nonyyeHa wc-
X044 U3 aHanun3a Bcex TPEX KOMMOHEHTOB (COCTOsIHWE B MOKOE, BereTaTMBHasi peakTUBHOCTb U
BereTaTMBHOEe obecneyeHune)

Bcsakun opraHu3M — OAHOK/IETOYHbIN MM MHOMOKNETOYHbIM — MOXET CYLEeCTBOBaTb B
onpeaeneHHbIX YCoBMSX, NPefoCTaBNsSEMbIX eMy TOW cpeaon 0buTaHus, K KOTOPOW AaHHbIN
BUA, NpUCNOCObKNCa Ha NyTu CBOEro passuTus. OyHKLMKM OpraHn3Ma MOryT HOpMasbHO OCy-
LWECTBAATLCA NWLWb NPK YCNOBUWM a€KBAaTHOrO B3aMMOAENCTBHS XUBbIX CTPYKTYP Pa3nyHOro
YPOBHSI C/IOXXHOCTM, HauYMHas OT OAHOKNETOYHbIX M BMIOTb A0 LEMOro OpraHu3ma, ¢ NOCTOSIHHO
MEHSIIOLMMUCS YCNIOBUSIMU BHELLHEN M BHYTPEHHEN cpeabl. NS 3TUX LieNIeN B KaXXAO0M XMUBOM
opraHusme chopMmnpoBanach CloXHas CUcTeMa camoperynsummn gyHkumin, obecneymnsatoLas
KaK COXpaHeHMe ero yCTOWYMBOCTM, TaK U MPUCMOCOBUTENbHYIO M3MEHUMBOCTL — adanTauumio K
pa3/IMyHbLIM YCOBUAM 0bUTaHus. Bce ypoBHUM perynsaumm 6a3upytoTcs Ha ABYX MEXaHW3Max:
rymopanobHoM (bonee apeBHEM) 1 HEPBHOM (3BOJTOLMOHHO 60Nee MONoLOM).

Ha ocHoBe cyLiecTBytowero pasaeneHns hyHKUUM opraHM3aMa Ha aHuMarnbHble (coMaTuye-
CKMe) W pacTUTenbHble (BereTaTuBHbIE), HEPBHYIO CUCTEMY TakXe AeNsT Ha ABa OTAena: coMaTu-
YECKWUI N BEreTaTUBHBIN.

3anoMHuTe!

Comatnueckas (aHMManbHasi) HEpBHAsA cUCTeMa 006ecneynBaeT ABWraTesibHble peak-
LMK CKENETHOM MYCKYNaTypbl ¥ BOCNPUATUE pa3apaXKeHnii U3 BHELLHEW cpeapbl.

BeretatuBHas (aBTOHOMHasi) HepBHas cuctema (BHC) vHHepBMpyeT rnagkylo Mycky-
naTypy BCEX OPraHOB, CEpALEe W XeNe3ncTblI aNUTennin, obecneymBaeT TPOPUYECKYIO NHHED-
BaLIMIO CKENETHOWM MYyCKynaTypbl, PELENTOPOB 1 CaMON HEPBHOWM CUCTEMBI, OTBEYAET 33 HEPB-
HYIO PErynaumio BHYTPEHHEN cpeabl opraHm3ma. MoBCEMECTHO pacnpoCTpaHeHa B OpraHu3Me,
obecneunBas aganTaLMOHHO-TPOMUYECKYIO DYHKLMIO.
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OBfunmi nIaH CTPOEHNS HEPBHOIT CHCTEMBL.

HEPBHAA CHCTEMA
I
COMATHUECKAS BErETATHBHAA
(AHHMATBHAA, (BHCHEPATBHAA,
ITPOH3BOTBHAA) PACTHTETBHAA,
HEITPOH3BOTBHAA,
ABTOHOMHASA)

OfecnewiBaeT B3aHMO- OfecHemHBaeT B3aHMO-

e e e #YHRIHA JeficTeHe BCEX OpraHOB
- H CHCTeM OPTaHH3Ma, ero
ATAMTAIHIO.
v
1. Opranms qyscTs. 1. T'mamae MpmmmL e-
2. Onopro-1BHTaTeNs- HHHEP- JeHCTBIH SOHTSTHH H
HBIH ammapar (cxeder- BAQHA /| CepIeTHYIO Mmmy.
Hblé MBIOINIEL CYCTaBhL 2. CxenerHBie MBOINIEL
KOCTH). BHITIOMEAA TPOPHIECKYIO
pymxanmo, odecnedHBat
HX TOHYC.

Puc. 1. OBwmin nnaH CTPOEHNS HEPBHON CUCTEMbI

TakuM 06pa3oM, No yHKLMOHaNbHOMY npu3Haky BHC aensT Ha aBe yacTv: cumnaTude-
CKYIO M NapacuMMNaTUYecKy!to.

CMMNaTUYeCKuiA OTAEN SABNSETCS TPOUUECKMUM, 3TO — CUCTEMA «3alUTbI». AKTUBU3MPYS
AEeATENbHOCTb MHOTUX OPraHoB, YCUAMBAst OKUCIIUTENbHbIE NPOLECCHI, MOBbILIAs YPOBEHb 06-
MeHa BELLeCTB, 3Ta CMCTeMa MOBUNM3yeT pe3epBbl BCEr0 OpraHu3Ma, obecrneunBas ero agan-
Tauuio. MepeBOAst XM3HEHHO BaXHbIE MPOLECCHl Ha Bonee BbICOKMI SHEPreTUUYECcKUn YPOBEHb,
CMMNaTUyeckas CMCTEMa OKa3blBaeT, Kak NpaBuio, OPraHOCTUMYMPYIOLLEE BAMSIHUE.

MapacMMnaTMYecKkin OTAEN — 3TO CUCTEMA TeKyLLel perynsumm Gpruanonornieckmnx npo-
Lecco. OkasblBasi, B OCHOBHOM, TOPMO3HOE BO3AENCTBIE Ha AESTENBHOCTb MHOMMX (h3MOSIO-
FMYECKMX CUCTEM, HanpuMep, CEepAEYHO-COCYAWUCTON, BbIMOHAET OpraHOOXpPaHUTENbHYO
(YHKUMIO, NOAAEPXKMBAET NOCTOSIHCTBO BHYTPEHHEN Cpefibl OpraHuama.
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MpvHUMN B3aMMoaencTeums AByx Yacten BHC HeoaHo3HayeH. bonbLWMHCTBO OPraHoB 1 Cu-
CTEM MOJy4aloT ABOWHYIO MHHEpBaLMO (cepaue, KT, 6poHXu, rnaakue MbilLbl pagyxKi
W T. A.), NPOSBNSS aHTaroHW3M (pa3HOHaNPaBNEHHOCTb) AEMCTBUSI CUMMATUYECKOro M napa-
CUMMATUYECKOro OTAEN0B. HO aHTaroHU3M SBNSEeTCS OTHOCUTESbHBLIM, MOCKOSIbKY MPW passiny-
HbIX (DYHKLUMOHAMbHBIX COCTOSIHMAX TOMO UM MHOMO OpraHa B3anMoAenCcTBMe CMMNATUYECKOro
M NapacMMNaTUYeCKoro OTAENOB MOXET M3MEHWUTbCS Ha CMHEeprmyeckoe (O4HOHaMpaB/ieHHOE).
HekoTopble opraHbl NONYy4YaloT TOMbKO CUMNATUYECKYIO MHHEPBALMIO (MOTOBbLIE U CallbHbIE Xe-
ne3bl, ceneseHka, Haano4YeyHKN, BOTOCKOBbIE MbILLLbI KOXM, MarucTpasbHble cocyabl), Apy-
rMe — B OCHOBHOM NapacuMMnaTyeckyto (MoOYEBOW Ny3bipb).

3TO UHTepecHo!

Boidenarom u mpemut omden BHC — memacumnamudyeckuli uiu 3HmepasbHbil. 3mo 8Hy-
mpuop2aHHaa Yacms BHC, npedcmasneHHaa HepsHbIMU CNIEMEHUAMU, 8 KOMOPbIX hpucym-
cmsyrom s8ce mpu 8uda HelpoHos8 (aggepeHmHbIU, BCMABOYHbIU, 3hdHepeHmHbIl) ocywecm-
8/1AIWUX pedh/IeKMOpPHYI0 peakyuto 6e3 yyacmus yeHmpasabHoU HepsHoU cucmembl. Posib
Heps8HO20 yeHmpa 8 JaHHOM CJly4ae OCyuw,ecms/iAiom MUKPO2AaH2/1UU, pacnosIoXeHHble 8
CMeHKe BHYMPEeHHUX 0p2aHo8, Hade/ieHHbIX CO6CMBEHHbIM MOMOPHLIM pUMMOM (cepdye, mo-
YemoYHUKU, nuwesapumesibHblli Mpakm, mpaxes, mamka u m.d.). Memacumnamuyeckyro
HepsHYylo cucmemMy paccMampugarom Kak 6a3osyo, KOOpOUHUPYoWy dsuzamesibHbie, ce-
KpemopHble, UMMYHHbIe NPOUecChl, IOKA/IbHbIU KPOBOMOK.

BEFETATUBHAA HEPBHAA CUCTEMA

Mapacumnaruveckun otgen CumnaTtuyeckun otgen
CUMNTaTHYECKHE MaHIMAK
CywaeT spavox @ o+ ff:-—‘:?:_’) £l N\~ PacwumpReT 3paok
[ oy
Crumynupyer : N
YMEHBILAET
. N OTAENEHUE CIIOHB!
Jamegnaer : j AN &
cepauetuetine 3 ( LleSiHbsih : \\ | Paccnatnger
oTgen Ay | e OpoHxu
Cyxaet BpoHxu YBenuuMaet yacTory
MpyAHOM COKPALLEHWIA CepaLa
orgen
3aMeanAET NHLLEBAPEHNE
Crumynupyer |
NHLEBAPEHNE Crmynupyet
MoACHHLHbIA A BblAENEHKE IMIOKO3L!
Crumynupyer oTAen|
KENYHLM ny3slpb CrumynupyeT BbiAENeHIe aapeHaniHa

Coxpawaer Pacnabnaer
MO4EBOH Ny3bipb [ l, MOHEBOI NYy3bipb

PaccnaGnser npamyio muxy

Puc. 2. BnvsiHue pasgpaxenuit BHC Ha HekoTopble opraHbl U hyHKLMM OpraHu3Ma
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LEEHTPAJIbHbIA OTAEN BETETATMBHOW HEPBHOW CUCTEMBI

LleHTpbl BHC pacnonoxeHbl B CMIMHHOM M FO/I0BHOM MoO3re. BeretaTuBHbIE LEHTPbI pa3ae-
NS0T Ha BbICLWIME (HaACerMeHTapHbIE) N HU3LWKE (CEerMeHTapHbIe).

HazcermMeHTapHble LEeHTPbl KOHTPOAMPYIOT AEeATENbHOCTb CEerMeHTapHbIX BereTaTUBHbIX
LIEHTPOB, OCYLLECTBISIOT MX MHTErPaLMIO C LEHTPAMM COMATUYECKOW HEPBHOWM CUCTEMbI U ApY-
MMM perynpyowmmMm CMcTeMamm — 3HAOKPUHHHOMN, KPOBEHOCHOW. 3TN LLEHTPbI pacrnonoxe-
Hbl B CTBOJIE MO3ra, MO3XXEYKE, NMOAKOPKOBbLIX CTPYKTypaX M B KOpE MOMyLIapuii roONOBHOMO
mMo3ra.

CermMeHTapHble BereTaTuBHbIE HEPBHbIE LIEHTPbl 06pa3oBaHbl TeNaMu HEVPOHOB, KOTOPbIE
MO CBOEMY MOJIOXEHMIO B peh/IEKTOPHON Ayre sSIBNSIOTCS BCTaBOYHbIMU BnnsiHne cermeHTap-
HbIX L€HTPOB PacrnpoCTPaHSETCA Ha OTAeNbHble YHKLUMM U OCYLLECTBASETCS Yepes onpege-
NeHHble HepBbl. 10 PYHKUMKM BbIENSIOT CMMNATMYECKWEe U napacuMnaThyeckme BereTaTuBHble
LeHTPpbl.

NEPUGEPUYECKWNIA OTAEN BETETATUBHOW HEPBHOW CUCTEMbI

1. K nepndepnueckomy otaeny BHC oTHocsaTCS:

BereTaTuBHble peLenTopsl.

OTu peuenTopbl PacrnosioXeHbl BO BHYTPEHHUX OpraHax U CTeHKax COCYA0B M BOCMPUHUMA-
0T U3MEHEHNSA BHYTPEHHEN cpeabl OpraHM3Ma.

OHu pearnpyloT Ha n3MeHeHne AaBfeHns B NpocBeTe cocyoB (bapopeuenTtopbl), CTeneHb
PacTSHXKEHUS CTEHKM opraHa (MexaHOopeLenTopbl), Ha XMMUYECKUI COCTaB XMAKOCTEN OpraHu3-
Ma (xemopeuenTopbl) U Ap. CurHanbl OT 3TUX PeLenToOpPOB HaNpaBNSIOTCA NO BUCLEPabHbIM
addepeHTHbIM MyTSM UK B CMIMHHOM MO3r BMECTE C COMAaTUYECKUMU YYBCTBUTE/bHBIMU BOMOK-
Hamu. Moctynawowas 8 UHC nHdopMaums 0 COCTOSHUM BHYTPEHHUX OpraHoB Heobxoauma
AN BO3HWKHOBEHUS Pa3nnyHbIX MOTMBaLMA (xaxabl, ronoaa). Cneacreuem ux senseTcs dop-
MMPOBAHME CNTOXHbIX peakLUnii opraH13Ma.

2. BeretaTuBHble HepBbl, BETBM U HepBHble BONOKHA, BbIXOASLUME M3 FOMIOBHOMO U CIMHHOMO
Mo3ra.

3. BereTtatuBHbIE Yy3nbl.

BereTaTvBHbIN y3en (raHrnm) — 3TO OpraH C NPUCYLLMMK eMY MECTOHAXOXAEHUEM, dop-
MOW, pa3MepaMu, UCTOYHUKAMM KPOBOCHABXEHUS U MHHEpBaLIWW.

Pasmepbl BereTaTUBHbIX Y3/10B 3aBUCAT OT KOMMYECTBa 06pasytoLmnx MX HEPBHbIX KIETOK
(OT eAnHML A0 MHOTUX ThiCSY). Kaxxabln y3en 3aK/Ilo4eH B COAMHUTENIbHOTKAHHYIO Kancyny.
KaXxablh HEMPOH FaHrns OKPYXEH FMManbHbIMK KNETKaMK, BbIMOIHSIOWMMUY OMOPHYH, 3aluT-
HYI0 1 TPOUYECKYHO DYHKLMMN.

BereTaTuBHbIE FAHMNM MO NIOKANM3aLUmMW AeNsSTCa Ha TpW rpynmbl:

1. OKONIONO3BOHOYHbIE — Y3/1bl MEPBOro nopsaka, cumnaTuyeckne. OHM nexart no CTopo-
HaM OT NO3BOHOYHOrO CTON6a 1 06pa3yoT CMMNATUYECKME CTBOSbI.

2. MNpeano3BoHOYHbIE MW NPOMEXYTOYHbIE — Y3/1bl BTOPOro MOpsiAKa, CUMNaTuYecKue.
HaxoasTcsa Bnepean aopTbl OAMHOMHO MM B BMAE rpynn Bo3ne eé BeTBen (YpeBHble, bpbixeey-
Hble, NOAYPEBHbLIE).

3. KoHeyHble — y31bl TpeTbero nopsaka, napacumnaTtnyeckme. OHM pacnonaratoTcs Moo
B6M3K MHHEpBUPYEMOro opraHa (OKOMOOpraHHble), NMbO B ero CTeHke (BHYTpUOpraHHbie).

4, BereTaTuBHble (BUCLEpanbHble) CrieTeHus.

Bce BereTaTMBHbIe CNIETEHUS COAEpXKaT BereTaTuBHble y3/bl (2-ro nopsiaka B COCYAUCTbIX
CNNEeTEHUSX 1 3-r0 NopsiAKa BO BHYTPUOPraHHbIX CNETEHUSX) U COCTOSIT M3 CUMNATUYECKMX,
napacuMNaTUYECKMX U YYBCTBUTEbHbLIX BOSIOKOH.
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BEFETATUBHAA PE®JIEKTOPHAA AYTA

BereTaTuBHas HepBHas CUCTEMA, TaK Xe, KaK U comaTnyeckas, dyHKLMOHMPYET NO NPUHLK-
ny pecdnekTopHon perynaumn. MepBoe 3BeHO pednekTOPHON Ayrn — 3TO YYBCTBUTESbHbIN
(adhepeHTHBbI) HEPOH, TENO KOTOPOro pacrnonaraeTcs Uy B CIMHHOMO3roBOM Y3/1e, U B
YyBCTBUTENIbHOM Y3/1€ YEPENHOro Hepsa. lepudepnyeckne OTPOCTKM 3TUX HEMPOHOB (AeHApW-
Tbl) UMEIOT YyBCTBUTENbHbIE OKOHYAHWUS, — PELLenTopbl, — B OpraHax u TKaHsX.

LleHTpanbHble OTPOCTKN (aKCOHbI) B COCTaBE 3afHMX KOPELIKOB CMIMHHOMO3rOBbIX HEPBOB
MW YyBCTBUTENBbHBIX KOPELLKOB YepernHbIX HEPBOB HAMPaBNAKOTCS K SApaM CMUHHOIO UK ro-
NOBHOrO MO3ra. 3Ta YacTb pedneKTopHOM Ayri BEreTaTMBHOMO pedriekca aHanornyHa pedek-
TOPHOW coMaTUYeckon ayre. [103TOMy YyBCTBUTE/bHbIE Y3/bl AIBMSKOTCS CMELLAHHbIMM.

BTopoe 3BeHO BereTtaTMBHOW PedneKTOpHON Ayrv SBNSeTCs 3PdepeHTHbIM U npeacTaBne-
HO ABYMS HeiipoHaMu. Ha 3TOM yYpOBHE MOXHO MPOCNeaUTb OT/IMYMS COMAaTUYECKUX U BEreTa-
TUBHBIX AYT.

Teno nepeoro apdepeHTHOro HempoHa (MM BTOPOro Mo CYETY — BCTaBOYHOrO) BEreTaTvis-
HOM pecNeKTOPHOM Ayrv NOMELLAETCS B BErETATUBHbIX SApax 60KOBbIX pOroB CMHHOMO MO3ra.

AKCOHbI 3TUX BCTaBOYHbIX HEMPOHOB BbIXOAAT 3a npeaensl LIHC B coctaBe nepeaHux Ko-
PELLKOB CMMHHOMO3rOBbIX W, OTAENSSCb OT CMMHHOMO3rOBOMO MM YEPENHOro HEPBOB, NOAXO-
AST K OIHOMY M3 BEreTaTUBHbIX raHrNEB. BCTaBOUHBIN e HEMPOH COMATUYECKOW Ayri 3aKaH-
YMBAETCS CMHAMNCOM Ha ABWraTesbHbIX SiApax NepeaHVx poroB MW CTBOMA FOMIOBHOMO MO3ra,
ocTtasasicb B npegenax LIHC.

BTopon achdepeHTHbIN HEMPOH BEreTaTUBHOM AYrk MOHOCTBIO pacnonaraeTcs 3a npeae-
namu LIHC. Teno ero nexwuT B 04HOM U3 BEreTaTUBHbIX raHrMeB. B comaTnyeckon ayre Teno
TPETLEr0 HEMPOHA NEXWT B SAPaXx NepeAHNUX PoroB CNMHHOIO MO3ra UK ABUraTebHbIX SApax
CTBOJ1a FONIOBHOrO MO3ra.

BonokHo nepBoro achdepeHTHOro HEMPOHA BEreTaTUBHON pedneKTOPHON Ayrv SBASETCS
nperaHrnMoHapHbiM. OHO MOKPLITO MUENMHOBOM 000/104KON M MMeET 6enblii UBET. BonoKHO
BTOpPOro 3cdepeHTHOro HEMpPOHa ABNSETCA MOCTraHrIMOHApHLIM. MuennHoBas 06onouka y
HEero OTCYTCTBYET, M OH MMEET CepoBaTylo OKpacky. Takum 06pa3oM, rnaBHbLIMW NpU3HaKaMm
BEreTaTMBHON pecNEKTOPHOW Ayrn SBNSKOTCS ABYXHEMPOHHOCTb €€ 3thdhepeHTHON YacTu 1 pac-
MOJIOXKEHME TPETLEr0 HEMPOHA BHE LIEHTPaNbHOW HEPBHOW CUCTEMBI.
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PedbnektopHasa pgyra
comMmaTnyeckoro pe¢neKca BeretTatTmeHoro pe<bneKca

N

- Wa

1- peyenTtop

2 - yyBCTBUTENbBHOE (LEHTPOCTPEMWTENLHOE)
BONOKHO

3 - CNMHHO-MO3roBOR y3en

4 - 3agHWe pora cNMHHOro Mo3ra

5 - BCTaBOYHbIA HEAPOH 66
6 - ppuratensHoe (WeHTpoGexHoe)
BOMOKHO /;\

6 A - nperadHrnuoHapHoe
6 B-nocrranrnnoHapHoe
7 - BEreTaTUBHbIA raHrnnia
8 - xenesa

Puc. 3. BnvsiHue pasgpaxenuit BHC Ha HekoTopble opraHbl U (yHKUMM OpraHu3Ma

MEZIMATOPbI BETETATMBHOW HEPBHOW CUCTEMBb

Bce HENMPOHbI BEreTaTUBHOWM HEPBHOW CUCTEMBI MO KAYeCTBY MeaMaTopa, BbIAENSEMOrO UX
OKOHYaHWSIMKM, AENSTCA Ha XOAMHIPruyeckue (aUeTUNXONuH) M aapeHsprirveckme (HopagpeHa-
NWH, aodamMmH). MeanaTopoM BCeX NperaHrMOHapHbIX HEMPOHOB, CMMNATMYECKMX M Napa-
CUMMATUYECKUX, SIBNSIETCS aLETUIXOMMH, KOTOPbIA B3aUMOAENCTBYET C M- 1 S-XONMHOpeLen-
TOpaMM raHrIMO3HbIX KNETOK, Bbi3biBasi UX BO3OYXKAEHME.

M-xonmHopeLenTopbl (MyCKapUHOYYBCTBUTENbHbIE) TEPSIOT YYBCTBUTENBHOCTb K aLETUXO-
NIMHY NOA BNUSIHUEM MYCKapuHa (94, BblAENSIEMbIN U3 rpuba MyxoMopa) 1 aTpormHa.

H-xonuHopeuenTopbl (HUKOTUHOYYBCTBUTENbHBIE) — NOA BAUSIHUEM HUKOTMHA M NOAOGHbIX
eMy. KpoMme Toro, B BEreTaTMBHbIX raHrIMaX QyHKLMIO MEANATOPOB, UM HEMPOMOZYNSTOPOB
BbIMOSHSIET psiA APYrvMx 61Monormyeckn akTMBHbIX BELECTB, HanpuMep, cybctaHuusa P, goda-
MWH 1 Op.

XonuHepruyecknMn ABASKOTCA TakXKe OKOHYaHUS BCEX NapacuMnaTUYecknx n cuMnaTuye-
CKMX HEpBOB, KOTOpble MHHEPBUPYIOT NOTOBblE Xene3bl M 06ecneunBatoT pacluMpeHue CocyaoB
paboTaloLmx Mol (Ba3oannaTaTopsbl).

AnpeHeprmyeckuMmn SIBASIIOTCA BCE OCTalbHble MOCTraHIIMOHAPHbIE CUMMATUYECKUE HEWpo-
Hbl, KOTOpble 06pa3yloT cuHanchl ¢ a- U B-agpeHopeLenTopaMn MeMbpaH MHHEpPBUPYEMbIX
UMK opraHoB. B 6OnbLUMHCTBE OpraHoB HaxoasaTcs oba BuAa agpeHopeLenTopoB, KOTOpble
MOryT BbI3blBaTb pa3Hble peakuum, Hanpumep, B KPOBEHOCHbIX COCyaaXx.

CoeavHeHve MeamaTopa ¢ B-aApeHopeLenTopamMm Bbi3blBAET CYXXEHWUE apTepUon, a Coeau-
HeHne C B-aapeHopeuenTopaMn — paclmpeHue. Bo3MOXHbI Takxke U OAMHAKOBbIE peakLumm
opraHa npy HanmMuum oboux BMAOB aApPEHOPELIENTOPOB, KaK B KULWEYHWKE, FO€E, BO3AEACTBYS
Ha a- U B-afpeHOpPeLEeNnTOpbl, MOXHO Bbi3BaTb JIULLIb TOPMOXEHWE FNAAKOW MycKynaTypbl. B
APYryX e opraHax — 6poHxax, cepaLe — UMeKTCa Nub B-agpeHopeLenTopsl, Npy B3auMo-
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AEACTBMM C KOTOPbIMU MPOUCXOANT YCUNIEHWE CEPAEYHBIX COKPALLEHUIA N pacluMpeHne 6poH-
XOB.

Kpome aueTnnxonmHa u HopaapeHanuHa B OKOHYaHMSX BEreTaTUBHbIX HEPBOB HaWAEHbI U
Apyrve megmatopbl (AohaMuH, CEpOTOHMH), 3P dEKT KOTOPLIX aHANIOrMyYeH AeUCTBUIO aueTuI-
XO/IMHA, HO COXpaHsieTcs nocne 610kaabl XONMHOPeLEenTopoB (KMWeYHMK, MaTka). K MmeamaTo-
paM BEreTaTMBHON HEPBHOW CUCTEMbI OTHOCAT TAKXE MyPUHOBbLIE COEANHEHUS — AAEHO3WH,
WHO3MH, afeHO3UHTpUdOChOpHYO KucnoTy. Ponb MeamaTopa BereTaTWBHOW HEPBHOW CUCTEMbI
B psfe C/ly4aeB MOXET UrpaTb MMCTaMuH, 0bnagatowmi WMpOKUM CNEKTPOM AEUCTBMS, a TaKxe
LUMPOKO PaCrpoCTPaHEHHbINA B CMHAMNCaxX LEHTPasbHON HEPBHON CUCTEMbI TOPMO3HbLIN Meauna-
Top NAMK (ramMmma-aMmMHOMacnsiHast KuCnoTa).

Paccmpoticmsa ¢yHKyul yeHmpasabHbiX omdesos Be2emamusHOU HEPBHOU CuCmembl Bbl-
3bI8arOm HelpoyupKyIamopHyo AUCMOHUI. B passumuu 3mo2o cocmosHuUA 8axKHOe Mecmo
3aHUMQAIOM U3MEHEHUA 2UNOMasaamo-2unogu3apHO-HAONOYeYHUKOBOU CUCMEMbI, HApYyWeHUs
peaysiayuu Ha yposHe Kopbl 60/1bWo020 Mo32a, pemuKyaapHoU gopmayuu, aumbuyeckol cu-
cmembl U CMBoJa.

o KNUHUYECKUM npoABieHUAM HeUpoUyUpKY/amopHAas OUCMOHUA Xapakmepu3yrwmca no-
8bIWEHHOU YMOMIAEMOCMbI0, pAa30paxXumeIbHOCMbIO, 20/10BOKPYKEHUAMU U 20/108HbIMU 60-
n1amMu, 6os1amu 8 obaacmu cepoya u m. n. HapAady ¢ 3mumu xanobamu umerom mMecmo cepoey-
Hble apummuu, aabunbHocmb A/, obwasa u MmecmHasa nomausocms, maxukapdous, ducnenmu-
yecKue ABJIeHUA.

[puyuHamu mako20 COCMOAHUA MO2Ym ABNAMbCA YepenHo-M03208ble MPasmbl, UHMOKCU-
Kayuu, o4a2u XpoHu4ecKol UH@eKyuu, annepauyeckue COCMOSAHUS, 3HOOKPUHHble OUCPHYHK-
yuu, ompuyame/sibHble IMOYUU, nepeymom/IeHue.

JlabopaTopHas pa6ora N2 1

«lFna3o-ceppeyHas npoba I'. flaHnHn — b. AwHepa»

O6opyaoBaHne n marepumansi: uibposas nabopatopus (gatumk nynsca), MK.

Xoa pabortbi:

B onbiTe y4acTBYIOT HE MeHee 3-X YENOBEK: UCMbITYEMbIN, SKCNEPUMEHTATOP, MOMOLLHMK,
MOACYMTBIBAIOLLMIA YaCTOTY cepaeyHbIX cokpalleHuii (YCC) no nynbcy. 3aroToBbTE NpeaBapu-
TenbHo Tabnuuy (Tabn. 1).

1. OnpedeneHue nyabca B8 UCXOOHOM NOJIOXKEHUU (NOJIOKeHue Cuos).

NcnbiTyembiii cugut Ha ctyne. NMoacuunteiBaetcs YCC no nynbcy 3a 1 MUH. U3mMepeHus npo-
BOAAT HECKONbKO pa3 ANd pacyéta cpeaHero nokasatens B NOKoe.

2. OnpedeneHue pegnekmopHol cepdeyHoU peakyuu.

KCnepuMeHTaTopyYepe3 CTEPUIbHLIE MapneBble CandeTkn pacrnonaraeT ykasaTeslbHbIn U
BoNbLLOM NaneL NeBOW PyKM Ha rnasHblX S610Kax UCMbITYEMOrO M HAZaBNMBAET Ha HUX B Teve-
Hue 15 cek. [laBneHne He A0MKHO BbiTb CUbHBIM. HaumHasi ¢ 5-11 cekyHabl HafaBNMBaHWS,
MOACYMTBLIBAKOT MyNbC B TeveHue 10 cex.

PekomeHOayuu K opopmaeHuro pesysibmamos pabomsi

1. Mony4yeHHble pe3ynbTaThl 3aHecuTe B Tabnuuy 1.

Tabauya 1
Pe3synbTaTtbl rnaso-cepaeyHon npoboi . laHmuu — b. AwHepa
CocTosiHMe MCMbITyeMoro Lo npobbi Mocne npo6bi
Mynbc / MUH
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2. OueHuTe pesy/bTaTbl UCCNENOBAHUS, UCMONb3ys Tabnuuy 2.

Tabauya 2
Tunbl pearvpoBaHWst Mpu rnaso-cepaeyHoM pednekce
HopManbHbii MonoxuTenbHbli WU3BpaLueHHbIi OTpuuaTenbHbIA
Tun pednekc pedpnekc pecdnekc pedpnekc
pearnpoBaHus Anc6anaHc B cucteme
HopMoToHuMA BarotoHus "
BEreTaTMBHOW perynsaumm

N3meHeHns
nynbca no L’geik_egmz / YpexeHue Ha 7— | YuyalleHue OtcyTcTBMe
OTHOLLEHMUIO MUH Y 15 ya/MuH nynbca nynbca
K NCXOQHOMY

3. 3anonHuTe COOTBETCTBYKOLWME CTON6ULI B Tabnuue.

4. BblBOAbI: OTMETbTE MHAMBUAYAJIbHYIO CTeneHb akTUBHOCTK oTAenoB BHC y aaHHOro uc-
NbITyemoro. Hapucyiite cxeMy pednekTopHon ayrv rna3o-cepaeyHoro pednekca n 06bsicHUTe
MeXaHM3Mbl ero BO3HUKHOBEHWSI.

JlabopaTopHas pa6ora N2 2

«OLeHKa (PYHKLMOHANIbHOIO COCTOSIHUSA BereTaTMBHOW HEpBHOW CUCTEMbI»

Lenb pa6oTtbi: 0BnafeTb NPOCTEMWMMI METOAAMM OLEHKM (YHKLMOHANBHOMO COCTOSIHUS
BEreTaTMBHOM HEpPBHOM cucTeMbl. OnpeaennTb BereTaTuBHbI MHaekc Kepao (BUK).

O6opyanoBaHue n Mmarepuanbl: udposas nabopatopus (AaTyvk apTepuanbHOro aaene-
HUS, MaHXeTKa, MK.

Xoa pabortbi:

BeretaTtusHbIn nHaekc Kepao (BMK) no3sonsiet oueHnTb ToHyc BHC B nokoe. BeretaTus-
HbI MHAEKC OTPAXXaeT HampaBfIEHHOCTb WM BENMYKMHY TOHYCa CMMMATUYECKOro WM napacuMmna-
TUYECKOro 0TAENa aBTOHOMHOMN HEPBHOW CMCTEMbI. [Ins ero pacyéta HeobxoanMo:

1. OnpepennTb NyNbC U apTepuanbHoOe AasneHue 0bcneayemMoro, Mcnonb3ys UM@poByo
nabopatopuio No Gu3nMonormun.

2. Paccuntatb BUK no opmyne

i il
BUK = ———— x100,
ucc

rae BUK — BennunHa nHpekca Kepao;
A — BenuunHa AMaCcTONNMYECKOro AaBNeHNS;
YCC — yacToTa cepaeyYHbIX COKpALLEHUI (MyNbC).

3. OueHka BereTaTUBHOro mHaekca Keppao

ot +16 go +30 CvMNaTUKOTOHUSA
> +31 Bblpa)keHHas CMMNaTUKOTOHUSA
ot —16 go —30 MapacuMnaTUKOTOHUS
-30 BblpaxxeHHas napacMnaTMKOTOHMS
ot —-15 go +15 YpaBHOBELIEHHOCTb CUMMATUYECKMX U MapacMMNATUYECKUX BAMSIHUM

Mokasatenb HopMbl: 0T —10 o +10.
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MonoXuTenbHble 3Ha4YeHNs MHAEKCa CBUAETENLCTBYIOT O NpeobnagaHnm cMMNaTM4ecKoro
TOHyCa, OoTpuuaTeNbHble O npeobnagaHMn napacMMnaTMYeckoro TOHyca (BaroTOHWUM).
BUK = 0 — cocTosiH1E NOTHOMO BEreTaTUBHOrO PAaBHOBECUS (3UTOHMS).

BblBOAbI: COOTBETCTBYIOT LN,

JlabopaTopHas pa6bora N2 3

«OnpepeneHne KOXXHO-COCyAUCTON peakuuun (metop aepmorpacgusma)»

Lenb paboTbi: onpeneneHne TOHyCa BEreTaTUBHON HEPBHOW CUCTEMbI.

O6opyaoBaHne N MaTepuasibl: KapaHaall.

Xop pabotbli:

1. Mo KoXe Ha BHYTPEHHEN CTOPOHE MpeaAnneybs NPOBECTM PaBHOMEPHOE LUTPUXOBOE [BMU-
YKEHME TYMbIM KOHLIOM KapaHaalua.

2. To cekyHOMepYy OTMETUTb BPEMS MOSABMIEHUS U UCYE3HOBEHMSI KpacHOM unu 6enoi no-
NOCbI. B BbIpaXX€HHOCTN peakunm UMEET 3Ha4YeHNE CTENEHb HAXATMKSI.

MpumeyaHue: KpacHbii aepmorpacuaM xapakTepusyeT MOBbILEHHY BO36yAMMOCTb Mapa-
CMMMATMYECKOro OTAENa BEreTaTUBHOW HEPBHOM CUCTEMbI, BCNEACTBME YEro paclumpsitoTcs Co-
CyAbl KOXW. benbii — noBblLEeHHYO BO30YAMMOCTb CUMNATUYECKOrO OTAENA, Bbi3biBAIOLLYIO
CY)XEHWE COCYI0B KOXM. PO30BbIN AepMorpacn3M roBOpUT O HOPMasbHOM TOHYCE CMMMaTUYe-
CKOM M MapacMNaTUYecKo MHHEPBALMM KPOBEHOCHbIX cOoCyoB. C BO3PAaCTOM NATEHTHbIN
(CKpbITbIN) Nepuoa NPOSBNEHNS PeakLUm YBEIMUYMBAETCS € 3 MUH A0 10 MUHYT.

BbiBOAbI: COOTBETCTBYIOT LIE/MN.

JlabopaTopHas pabora N° 4

«OLeHKa BereTaTMBHOM PeaKTUBHOCTM aBTOHOMHOW HepBHOW cucTeMbl (OpTOCTa-
TUyeckas npoba)>»

Lenb pabortbi: onpeaencHue peakTMBHOCTM CUMMATUYECKOrO OTAENa aBTOHOMHOM HEpB-
HOWM CUCTEMBI.

O6opypoBaHne N Matepmanbl: [aTuvk nynbca Relab.

Xop pa6oTbli:

[ins onpeneneHnst peakTUBHOCTM CUMMATUYECKOro OTAENa aBTOHOMHON HEPBHOW CUCTEMBI
PErMCTPUPYETCS 3MEHEHME NMyNbCa NPV NEPEXOAE U3 OAHOrO MONIOXEHUS B Apyroe. MNpu 3ToM
Heo6x0ANMO CNeaoBaTh TaKMM YKa3aHUsIM:

— anga ctabunusaumm nynbca (YCC) MCnbITyeMbI AOMKEH CMIOKOWHO NeEXaTb Ha KyLLEeTKe

B TEYEHUE 7 MUHYT;

— 0 UCTEYEHUN 7 MUH B ITOM XKE MONOXKEHWUN LATUYMKOM (DUKCUPYETCS NyNbC UCMbITYEMO-

ro 3a 15 ¢ (4MCCy);

— [Janee o KOMaH/e MCMbITyeMbI CMOKOMHO BCTAET U Y Hero cpasy xe B TeyeHune 15 ¢

3amepsietcs nynsc (UCCL);
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— WCMbITYEMbI NPOAO/MKAET CNOKOMHO CTOSATh B Te4eHne 1 MUH, B KOHLLE KOTOPOW 3a no-
cnegHue 15 ¢ pukcmpyetca HYCCs.
PacuyéTbl BbINONHAIOTCA NO opMyne

(4CC2-4CC1)
YCCs

YCC = * 100 %.

MpuMep pacyéTa: AONYCTUM, YTO UCXOAHBIM NynbC B nonoxeHun nexa YCCi = 80; koraa
ncnbiTyeMbin BctaeT, ero YCC, coctansiet 100 yaapoB. B KOHLE NepBOM MMHYTbI NOC/E CMEHbI
no3bl noacuntbiaetcs YCCs. Jonyctum, oHa pasHa 104 yaapa. Mo ¢popMyne noacuMThIBAEM
cTeneHb yyauleHus nynbca (HCC) No OTHOLLEHWUIO K UCXOAHOMY MOKa3aTesto:

YCC= (100-80) / 80 - 100 % = 25 %.
YCCs ucnonb3yeTcs B pacyéTtax Tonbko B TOM cnyyae, ecnm YCC, = YCCy.

PekomeHdayuu no ogopmaeHuro npomokoaa pabomel

[lenaetcsa BbIBOA MCXOAS U3 TOro, YTO y4alleHue nynbca 6onee yeM Ha 28 % cBuaeTenb-
CTBYET O MOBbILIEHHOW PEAKTUBHOCTM CMMMATMYECKOr0 OTAENa, a MeHee YeM Ha 17 % — o ero
MOHWMXXEHHON PEAKTUBHOCTU. OU3MONOrMYECKMM CYMTAETCS Y4yalleHue nynbca Ha 12—16 ya/
MUH (18—27 %).

JlabopaTopHas pabora N2 5
«OnpepeneHne peaKTMBHOCTM NapacMMNaTUYECKOro oTAesna aBTOHOMHON HepB-
HOM cucteMbl (KIMHOCTaTUYecKas npoba)»
Lenb paboTsbi: onpeaeneHme peakTMBHOCTM NapacMMNaTMYeckoro OTAena aBTOHOMHOM
HEPBHOWN CUCTEMbI.
O6opypoBaHmne: patuuk nynbca Relab.
Xoa pabortbi:
Pernctpupyemble nokasaTenu B JaHHOM Cflyyae Crnefytowme: u3MeHeHue nynbca npu nepe-
X04e U3 MNOSIOXKEHUS «CTOS» B MONOXEHME «fexa». MopsfoK Takos:
— WCMbITYEMbIA HAXOAMTCS B MOMIOXEHUN «CTOSI»;
— B TaKOM NOMOXEHUN HECKOSbKO pa3 (40 Tex nop, noka nokasaTesb He cTabunusmpyert-
cs) noacumtbiBaeTcs nynbc (UCCy) B TeueHun 15 ¢;
— MO KOMaHAe 3KCrepuMeHTaTopa UCMbITYEMbIN CMOKOMHO NTOXMTCA Ha KYLLETKY, nocne
yero cpasy e 3amepseTca nynsc (HCC);
— WCMbITYEMBIN NPOAOIKAET CMOKOMHO NEXaTb, U Yepe3 1 MUH y HEro CHOBa 3aMepsiioT
nynbc (YCG3);
— MpOM3BOASATCS pacyeTbl Mo ToM xe (hopMyne, YTo 1 B Npeabiayllen npobe. 3HaueHune
YCC3 B pacyeTax He UCNONb3YEeTCAHO, eCM YpeXeHue nyfbca HeHacTynaeT B nepeble
15 ¢ nocne cMeHbl no3bl (YCC, = YCCy), a HabnogaeTcs NULb B KOHLE MUHYTHI, B Op-
myny sMmecto YCC, noacrasnstoTca aaHHble YCC3. OgHako B BbiBOAax HeobxoaMmo
yKa3aTb, YTO peakLmnsi NapacuMNaTUYECKoro OTAeNa 3aMeaneHHa.

PekomeHdayuu no oopmaeHuto npomokosa pabomel

[lenaetca BbIBOA MCXOAS U3 TOrO, YTO:

— 3HaK «—» 03HAYaeT ypexeHwue nynbca;

— ypexeHue nynbca Ha 4—12 ya/MUH cuMTaeTcs HopMasnbHbIM (6—18 %);

— YPEXeHMWe Nynbca MeHee YeM Ha 6 % CBUAETENLCTBYET O MOHUXEHHOW PEaKTUBHOCTM
napacuMnaT14eckoro oTAena, bonee yem Ha 18 % — 0 ero NOBbILIEHHOW PEAKTUBHOCTY;
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— OTCYTCTBME YPEXEHUS UMM yyallleHne nynbca (3HaK «+») roBopuT 0 npeobnagaHum ToHy-
ca CMMMAaTUYeCKON HEPBHOW CUCTEMBI.

Ecnu ypexeHnue nynbca He HabntoaaeTcsi, Npoba Ha3blBAETCH apeakTUBHOM, ECNN e BMe-
CTO ypexeHust HabnoaaeTcs yvalleHme YCC, npoba Ha3blBaeTCs M3BPALLEHHOM, WM NapaaokK-
canbHo. Oba BapuaHTa peakTMBHOCTM BHC OTHOCST K ANCTOHUYECKUM PEaKLUSsIM.

TakuM 06pa3oM, BeretaTMBHasi peEakTUBHOCTb MOXET ObiTb HOPMaNbHOM WM WM3BPALLEHHOW,
N36bITOYHOW, HEAOCTATOYHON.

JlabopaTopHas pa6orta N2 6
«OueHka BereTaTuBHOro obecneyenus (npoba MapTuHerTa)»
Lenb paboTbl: onpefeneHne seretatnBHoro obecneyenns no mameHenno YCC n aptepu-
anbHoro gaenexus (A1) Nnpy A03VMPOBaHHOW Harpyske.
O6opyaoBaHue: [aTUVK U3MEPEHUs apTepuanbHOro AaBTeHus Relab.
Xoa pabotbi:
JlocTaTouHOCTL BereTaTMBHOro obecneveHuns onpeaensercs no umeHeHuo YCC n aptepu-
anbHoro gasnexus (A1) npu A031MpoBaHHOW Harpy3ke. Mpu 3ToM HeobxoANUMO:
— MNONPOCUTb WUCMbITYEMOro 3aHATb YAOOHOE MONOXEHWe cuas Ha CTyne;
— onpegenutb YCCi n apTepuansHoe aasnenune (AAci, ALAi1) ncnbiTyeMoro B NOKOE;
— MOMPOCUTb UCMbITYEMOrO BbINOAHUTL 20 PUTMUYHBLIX NpuceaaHuii B TeueHne 30 ¢, C Bbl-
TArMBaHWEM pyK Briepea;
— Cpaasy xe noBTopHO M3MepuTb nynbc (UCC2) n AL (Adc, Adaz);
— 3aTeM yepe3 3 MUH OTAbIXa BHOBb 13Meputb nynbc (YCC3) n AL (AAcs, Adas);
— OonpeaenvTb BeNnYmnHbl yyaweHns nynsca YCC n NoBbILWEHNS CUCTONIMYECKOrO U Ana-
cronuyeckoro Al (B % K UCXOAHBIM 3HAYeHMsIM) No hopMynam:

Anc = (ARC2 = ARC) 100 0
Ac:
Al = _(ARR2=ARRY) 164,

AQA:

®opmyna Ans onpeaeneHus BenuumHbl yyallenus nynbca (UCC) 6bina npuBeaeHa paHee.

PekomeHdayuu no ogopmaeHuto npomokosa pabomel

Mony4yeHHble AaHHbIe 3aHecTu B Tabnuuy (Tabn. 1). Caenatb BbIBOA UCXOAS U3 TOMO, YTO
NP1 HOPMOTOHMYecKoW peakumn YCC yyawaetcsa Ha 50-70 %, MakcManbHoe AaBneHue yBe-
nuumsaeTtcs Ha 15-20 %, MMHUManbHOe AaBneHune cHuxaeTcs Ha 20-30 %. BoccTtaHoBneHue
3TUX NOKa3aTenei AOMKHO NPOU30MTU B TEYEHUE 3 MUH NOC/E Harpy3KMu.

TakuM 06pa3oM, cMMMATMYECKUI OTAen obecneuynBaeT ONTUMA/IbHOE BbIMONMHEHUE (DuU3NYe-
CKOWM Harpy3ku. MoryT HabnogaTbCst U MEHEE 3KOHOMHbBIE CNOCO6LI BEreTaTUBHOW perynsuuu.
MNepPTOHNYECKUI TUM PEryIMPOBaHMSI UMEET MECTO B TOM C/lyyae, €C/im NOC/e Harpy3ku BO3-
pacTaloT Kak MakCMMasibHOe, Tak M MWHMManbHOoe AaBfeHue. s rnoTOHWYecKoro Tuna pery-
NNPOBaHMS XapaKTePHO CHMXXEHME MAKCUManbHOMO U MUHUMAbHOMO AaB/IEHMSI.
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Tabauya 1
Mpob6a MapTuHeTTa

[MokazaTenu YCC A/llc AR %

McxoaHble

Mocne npucenaHnn

Yepe3 3 MUHYTHI

MapacMMnaTUYecKknii OTAEN MOCNe Harpysku obecneymBaeT BOCCTAaHOBNEHME (DYHKLWA.
BoccTaHOBMTENBHBIM NEpUOA BEreTaTUBHbIX (yHKLMI OLEHMBAETCA Cneaytowmm obpasom: ec-
/N MO UCTEYEHMM 3-MUHYTHOrO NPOMEXYTKA BPEMEHM MOC/E HArpy3ky nokasaTenu nysbca u
apTepuanbHOro AaBfIEHNS HE BOCCTaHAB/IMBAOTCS 0 UCXOAHbIX BENIMUMH, TaKasi peakums oT-
HOCWUTCS! K AMCPEryNATOPHbIM, EC/IN BOCCTAHOB/IEHME NMPOUCXOAUT A0 UCXOAHOIO YPOBHA — K
HOPMOTOHUYECKUM.,

JlabopaTopHas pabota N2 7

«[bixaTenbHO-cepaeuHbIk pednekc NepuHra»

ITOT pediekc No3BONSET ONpeaenuTb TOHYC LeHTpa bnyxgatowero Hepsa. [pyn 3aaepxke
AblIXaHwusi nocne rnybokoro BaoXa YacToTa CepAeyHbIX COKpaLLEHUI YMEHbLIAETCS BCNeACTBUE
MOBbILIEHMS TOHYCa SAep Baryca, 4Yto NposiIBSETCS HOPMe 3aMefsieHeM nynbca Ha 4—>6 yaa-
poB B 1 MUHYTYy. 3ameaneHune nynbca Ha 8—10 n 6onee yaapos B 1 MMH yKa3biBAeT Ha MOBbI-
LeHue TOHyca napacumnaTtuyeckoro otaena BHC. 3ameaneHne nynbca MeHee YeM Ha YeTblpe
yaapa B 1 MUH CBMAETENbCTBYET O NMOHMXKEHUM TOHYCa napacumnaTtudeckoro otaena BHC.

Lenb paboTbi: onpefeneHne peakTBHOCTM NapacMMmaTUYeCcKoro oOTAea aBTOHOMHOM
HEPBHOW CUCTEMBI.

O6opygoBaHmne: [atumk nynoca Relab.

Xoa pabortbi:

1. Y ucnbiTyeMoro, HaxoasLwerocs B NoA0XeHNU CUAs, onpeaenseTcs nysbC.

2. MonpocuTe ero caenatb rnybokuin BAOX U 3aAepXaTb AblxaHWe. B 370 BpeMs ellé pa3
noacunTanTe nynbC.

PekomeHdayuu no ogopmaeHuro npomokoaa pabomel

MonyyeHHble pe3ynbTaThl (YaCcTOTa Nynbca A0 Havana 3aAepXXKu AblXaHus U BO BpeMsi 3a-
AEPXKN AblXaHMS Ha BOOXE) BHECUTE B TETPaab M NOACHMTANTE Pa3HOCTb My/ibCa:

4acToTa Nynbca A0 3aAepXKKK AblXxaHUS B 1 MUHYTY;

4acToTa Nynbca Ha BAOXE BO BPEMS 3aAEPXKU AblXaHus B 1 MUHYTY;

Pa3HOCTb YacTOTbl A0 334epPXKKM AblXaHWS U Ha POHE 3aaepXXKn npu rnybokoM BAoOxe
B 1 MUHYTY.

3. CpenaiiTe 3aknloueHMe O TOHyCe mapacuMnaTtnyeckoro otaena BHC, perynupytolero
paboTy cepaua; OTMETbTEe XapaKTep TOHYC 6myXaalowero Hepea y UCMbITyeMoro (HopManbHbIN,
MOHWXXEHHBIA UM NOBbILLEHHbIN).

TECTbl U 3AAAHUSA MO BHC
1. CosHaTenbHOe ynpaeneHue CKeneTHbIMU MbllLaMW BO3/IOXEHO Ha:
a) BereTaTuBHYI0 HEPBHYIO CUCTEMY
6) ComaTUyeCKY0 HEPBHYIO CUCTEMY
B) DHAOKPUHHYIO CUCTEMY
) OnopHO-ABUraTeNbHYI0 CUCTEMY
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o
)

2. Mo dyHKUMM BCA HepBHas CUCTeMa MOAPA3LeNseTcs Ha:
a) CoMaTnyeckylo 1 BereTaTuBHYO (aBTOHOMHYHO)

6) CuMnaTMyeckyto 1 NapacuMnaTUYecKyto

B) LleHTpanbHy0 U nepudepunyeckyro

¢) Mepudepunyeckyto 1 comaTuyecKyto

3. BereTaTBHas HepBHas cucTeMa AaeT (YHKLUMOHANbHYIO MHHEPBALIMIO:
a) CKeNIeTHOMN MycKynaType

6) rnagKMM MbllEYHbIM BOIOKHAM BHYTPEHHUX OpPraHoB

B) rMaAKUM MbileYHbIM BOJIOKHaM COCyAO0B

C) XENE3NCTON TKaHU

4, YKaXuTe pacrofioXXeHne Ten YyBCTBUTENbHbIX (1-X) HEMPOHOB BEreTaTUBHbIX pednekTop-
HbIX Ayr:

Q) YyBCTBUTEJIbHbIE Y3J/1bl YepenHbIX HEPBOB

6) cnMHHOMO3roBbIe y3/bl

B) 3aiHMe pora CMMHHOro Mo3ra

C) BereTaTuBHbIE Y3/bl

5. CMHanc — 3T0:

a) BELIEeCTBO, BblaensemMoe 6narofaps AeMCTBUIO HEPBHOTO MMMNY/bCa

6) OKOHYaHME YyBCTBUTENbHbIX HEPBHbLIX BOJIOKOH

B) «3HepreTnyeckasl CTaHUms» KNeTKu

r) 061acTb KOHTaKTa HepBHbIX KJETOK ApYr C APYrOM WM C TKAHAMU

6. YKaxuTe pacrnonoXeHue BCTAaBOYHbIX HEMPOHOB BEreTaTUBHbLIX PEPNEKTOPHLIX Ayr:
a) s4pa 3a4Hero pora CnNMHHOro Mo3ra

6) NpoMexxyTouHO-60KOBbIE SApa CMMHHOIO MO3ra

B) BeretaTMBHble iipa YepenHbiX HEPBOB

C) CMMHHOMO3roBbIE Y3/1bl

7. YKaXuTe pacnonoXeHne ABUraTe/lbHbIX HEMPOHOB BEreTaTUBHbIX PeNEKTOPHbIX Ayr:
a) BereTaTMBHbIE S4pa YepenHbIX HePBOB

6) NpoMexxyTo4HO-60KOBbIE SApa CNIMHHOMO MO3ra

B) s4pa NepeaHero pora CMHHOro Mo3ra

r) BeretaTMBHbIE y3/1bl

8. YkaxuTe, Kakue y3nbl OTHOCSTCS K CUMMATUYECKON HEPBHOM CUCTEME:
a) 0K0/10Mo3BoHOYHbIE (I nopsiaka)

6) npeano3soHouyHble (II nopsiaka)

B) OKOSI00OpraHHble

C) BHYTPUOpPraHHble

9. Mpu CUMNATUKOTOHMM OTMEYAETCS:

a) CyXO0CTb KOXXHbIX NOKPOBOB, HE3HauUMUTe/IbHOE NOTOOTAEe/IeHHe

6) KUCTV PYK LIMAHOTUYHBIE, BNAXHbIE, XONOAHbIE, BNEAHEIOT NPpY HaAABNMBAHMM MasbLEM

B) YaCTO OTMEYAETCS MPaMOPHOCTb KOXHbIX MOKPOBOB (COCYAUCTOE OXEPENbE), 3HAUU-
TenbHasl NOT/MBOCTb

I) KOXa HEPEAKO CanbHas, CKJIOHHA K YrpeBOM Chinu, AepMorpacu3M KpacHblii, BO3BbILLA-
toLLMICSt
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10. BaroTOHMS 3TO COCTOSIHWE XapaKTepuaytoLLeecs:

a) [eTM valie Xyable Wan UMEOT HOPMasbHYI0 Maccy, HECMOTPS! Ha MOBbILLEHHbLI anneTuT
6) uBeT MLa NepeMeHYMUBbIA AETH NIErKo KpacHeKT u bneaHeroT

B) 6enbln MnK po30Bbii AepMorpaduam

C) CHWXEHWe anneTuTa, BO3MOXHbI 6011 B XMBO

[ononHute npeanoXxeHus

1. Ha3oBWTe 0TAEN HEPBHOWM CUCTEMbI, MHHEPBUPYIOLWMIA CKENETHbIE MbILLbI U OpraHbi
yyBCTB. (COMaTUUYEKHUNA)

2. TepMWUH YyBCTBUTENbHbIA HEAPOH MOYYMN Ha3BaHWE . (adppepeHTHbIN)

3. HepBHas cucTeMa oTBevaeT 3a paboTy BHYTPEHHUX OpraHoB, Xenes
BHYTPEHHEW U BHELIHEW CEKPELMM, KPOBEHOCHBIX M NMMGbATUYECKMX COCYA0B, YacTU MbilL,.
(BeretaTuBHan)

4, BoiTaHUTE Bnepea npaByto pyKy. YKa3aTenbHbIM NanbLEM KOCHUTECh KOHYMKA Hoca. Ka-
KOW OTAEN Mo3ra y4acTBOBa/l B OCyLLECTBIEHUM 3TOr0 ABWMXXEHMS, KOOPANHUPYS AEATENbHOCTb
MbILLL, PYKV 1 ONpeaenss TPAaeKTopuio ABvKeHns1? (MO3)KeUOoK)

5. Perynsuus xeBaHus, rNOTaHNUS, YiXaHue, Kallesb, a TakxKe 3alMTHbIE NuLieBapuTeb-
Hble pedneKcbl CBSA3aHbl C . (npoponrosaTbiM MO3rom)

BbinonHuTe 3apaHus

1. Mo npepaHwnto, AnekcaHap MakefoOHCKWI, KOraa paccTaBnsn conaat B (anaHrax, uc-
MONb30BaJl OPUrMHAMBHBIM NpuéM. OH XnecTan conaat no NWLY M CMOTPEen, KTO U3 HUX KpacHe-
€T, a KTO bneaHeeT. B nepBble WEPEHT OH CTaBWN TeX, KTO KpacHen, a B NocneaHne — Tex, KTo
6nenHen. MNpeobnagaHve TOHyCa Kakoro oTAeNa BereTaTMBHOM HEPBHOWM cuCTeMbl Habnoaa-
NoCb y 3TUX conaat?

OTBeT: CHMMATUYECKOrO.

MoscHeHue: A. MakeoOHCKMMA WCMONb30Ban BapuaHT MPUMWUTUBHOIO CTpecc-Tecta Ans
onpeaeneHns TOHyca BereTaTMBHOW HEPBHOWM CUCTEMBI.

2. lnuTenbHoe HenpsMoe pasfapaXKeHue Mblllbl NPUBOAWUT K PasBUTUIO YTOMNEHMS. Mbll-
La nepecTaéT cokpawaTtbcs. ['ae npexae BCero pa3BMBAETCS YTOMSIEHWE — B HEPBE, MbILULE
NN MUOHEBPANbHOM CUHance?

OTBeT: B MWOHEBPANIbHOM CHHArCe.

oAacHeHue: Ans TOro YTobbl OTBETUTb HA BOMPOC, B KAKOM CTPYKTYPE HEPBHO-MbILLEYHOIO
npenaparta B NepBylo ovepeb Pa3BMBaAETCs YTOMMEeHMe, HeobxoaMMO NpsiIMoe pasapa)KeHue
MbILLLbI CTUMY/I@MU UCXOAHOW CUMbl UMK YacToTbl. B 3TOM cnyyae HabntoaaeTcs BOCCTaHOBIE-
HWE MeXaHUYECKOM peakuuu MblllLbl. JIOTMYHO MPEAnosioXWUTb, YTO YTOMIEHWE Pa3BUIOCH M-
60 B HepBe, NMMB0 B MMOHEBpanbHOM cuHarce. Pabotamu H. E. BBeaeHCKOro yCTaHOBMNEHO, YTO
HEpB MpakTu4yeckn He ytomnsieM. CnegoBaTtenbHO, YTOMMIEHWE B NEPBYI0 OYepelb pa3BMBaeTCs
B 06/1aCT MMOHEBPANbHOIO CMHAMCa HEPBHO-MbILIEYHOIO NpenapaTa NSryLKn, YTo CBA3biBa-
0T C UCTOLLEHMEM 3anacoB MeanaTopa B TEpMUHANE HEPBHOMO BOMOKHA. Kpome Toro, ecnu
CpaBHUTb NabUNbHOCTb PasiMYHbIX 06pa3oBaHMii HEPBHO-MbILLEYHOrO NpenapaTa, TO OKaXeT-
€SI, YTO (DYHKUMOHaNbHas NOABMXHOCTb MMOHEBPASIbLHOrO CMHAMca camasi Hu3kasi. B cBsian ¢
3TUM B CMHaNCe BbICTpee HacTynaeT YTOM/EHME, Kak B CTPYKTYpe ¢ bonee HW3kow nabunbHo-
CTblO.
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OLIEHKA ®U3NOJIOTUHECKUX PE3EPBOB
AbIXATEJIbHOWU CUCTEMbI

[lblxaHne — OCHOBHasi (PopMa ANCCUMUNALMN Y YENOBEKA, KMBOTHbIX, PACTEHWUIN N MHOTUX
MUKPOOpPraHu3MoB. [pu AbixaHnW HoraTble XMMUYECKON SHEpPrven BeLLecTBa, NpUHaaexa-
LUME OpraHM3My, OKUCNAOTCA A0 6eaHbIX 3HEPrMen KOHEYHbIX MPOAYKTOB (AMOKCMAA Yrnepoaa
¥ BOAbI), UCMONb3YS ANS 3TOFO MOMEKYISIPHbIA KMCI0pO.

Y NO3BOHOYHBIX XXMBOTHBIX 1 YE/I0OBEKA CUCTEMA AbIXaHMS — KOMMIEKC CNOXHbIX nNpoLec-
COB, BK/IOYAIOLMX BHELLUHEE AblXaHWe, TPAHCMOPT ra3oB KPOBbIO U TKAHEBOE BHYTPEHHEE Abl-
XaHue.

CnoXHble MexaHW3Mbl PerynsiLmMmn AbiXaTeNlbHON CUCTEMbI HanpaBeHbl Ha U3MEHEHMWE Ya-
CTOTbI U rNYOUHbI AblXaHWS B COOTBETCTBUM C CUIOMUHYTHBIMM NOTpebHOCTSIMK opraHu3ma (Ta-
KUMK, KaK MOKOW, du3nyeckas Harpyska, Kallenb, YMxaHue, rMoTaHue, pedb U NeHue y yenose-
Ka). B cBOO ouepeab, cornacoBaHne AblXxaHus ¢ ApyruMu cuctemamm, obecneunsatommm ob-
MEH BELLECTB B OpraHn3Me, SIBNSIETCS pe3y/IbTaTOM CNIOXHOro B3aMMOAENCTBUS PErYNSTOPHbIX
MEXaHM3MOB, BK/OYAOLWMX nepudepryeckne 1 LeHTpanbHble 06pa3oBaHus, OesTENbHOCTb
KOTOpbIX HanpaBs/ieHa Ha NoaAepXaHne ra3oBoro roMeocTasa B KpoBM.

MoTpebHOCTb B KMUCNOPOAE M3MEHSETCS B 3aBMCMMOCTU OT CTEMEHW aKTMBHOCTWU OpraHu3-
Ma. B3pocnbiii MyXumHa B COCTOSIHUM MOKOS BAbIXAET 0K0J10 3,75 N Bo3a4yXa B MUHYTY. 3TOT
06bEM comepxuT okono 750 kucnopoaa, KOTOpbIM yCBaMBaeTcs npuMepHo Ha 1/3. Ecnu
yenoBek NobexuT BAOMOHKY 3a aBTOBYCOM, BK/OUMBLUMECS B paboTy Mblwwubl NOTpedytoT ro-
pasao 6osblue KUCopoga, Ans Yero nNpuaeTcs BAOXHYTb B 15 pa3 6onblwe Bo3ayxa. NoTpe-
6neHue Kncnopoaa MoXeT Bo3pacTy npumepHo B 30 pas.

MOCKONbKY OpraHu3My B 3aBUCUMOCTW OT CTeneHW aKTUBHOCTW TPedyloTCs pasHble 06bé-
Mbl KMCIOPOAA, OpraHn3My He 060MTUCL 6e3 pe3epBHON EMKOCTU, KOTOPYHO obecneymBaeT
BHYTPEHHEE CTPOEHME NErKMX, U B YaCTHOCTM, aNbBeosbl. He 06onTuch 1 6€3 NoCcTosiHHOro
6anaHca Mexay YacToToM M rNy6UHON AbIXaHNS M KPOBOCHAOXXEHNEM NErKMX.

HopManbHOe paBHOMEpPHOE AblXaHWEe — HEMPOM3BOJIbHOE AblXaHWE C paBHOMEPHbLIMM
Baoxamu. pv noBblWeHHOM noTpebneHun kucnopoaa (Hanpumep, nocne GuU3nyeckmux Ha-
rPy30K) HabntoaaeTcs NOBbILWEHME YaCcTOThl AbIXaHKS.

3anoMHuTe!

TaxuMnHo3 — yBenuyeHune AblxaTenbHbIX akToB 6onee 20 B MUHYTY.

BpaaMnHO3 — yMeHblUEHWe AbIXaTeNbHbIX aKTOB MeHee 16 B MUHYTY.

JBo/1oyus ObIxaHus

1. AnddysHoe abixaHMe — razoobMeH NpoMcxoauT Yepe3 MeMbpaHy KneTku nytem aud-
dy3un. CoxpaHnnoch y OAHOKNETOUHbIX aapoboB (Hanpumep, y amebol).

2. KoxxHoe AbixaHue — ra3o0bMeH MpoucxoauT Yepes NoBepxHOCTb Tena. Bcrpevaetcs y
yepBeW, HaCEKOMbIX. Y YeNoBeKa KOXXHOE [bIXxaHUe cocTaBnseT okoso 1 %.

3. XabepHoe AbixaHve — NO3BONSET U3B/eKaTb KUC/IOPOA U3 BOAHOW Cpeabl; BCTpeYaeTcs
y pbl6, amcmbuii.

4. JIErovHoe ApixaHue, T. €. ra3006MeH C aTMOCHEPHbLIM BO3AYXOM, NPOUCXOAUT B Cneum-
anbHbIX OpraHax — Nérkux; UMeeT MecTo y NTUL, MIIEKONUTaIOLWNX 1 YenoBeka.
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Cucmembl, y4acmsyrwue 8 dbIXaHuu

1. AnnapaT BHeLIHero AbixaHus (NErkme ¢ Bo3AyXOHOCHLIMM MyTSAMU U NIEBPAsIbHOM NOMOo-
CTblO, FPYAHAs KNeTKa C MbllWLaMu, NPUBOASLLMMUN €€ B ABMKEHUE).

2. CepaeyHo-cocyamcTas cucrema.

3. Cucrema Kposm.

4, Metabonuam (opraHennbl KneTku, obecneuvBaiollme TKaHEBOE [AblXaHue).

5. HepBHO-ryMopanbHas perynauus.

OcHosHble 3manbl ObIXaHUA

1. BeHTMNAums nerknx — ra3oobmMeH Mexay atMochepHbIM 1 anbBeOIIPHBIM BO34YXOM.

2. Inddy3mns ra3os B Nerknx — razoobMeH Mexay anbBeONSpHbIM BO3AYXOM U KPOBbIO.

3. TpaHCnopT ra3oB KPOBbIO.

4, Incddysmns razoB B TKAHAX — razo0bMeH Mexay KPOBbIO U TKAHSIMM.

5. BHyTpeHHee TKaHeBOe [bIXxaHNe — OKUCUTESNIbHblE MeTaboNnyeckne peakumm B TKaHAX
(n3yyaetcs buoxmumunen).

BHellHee abixaHKe, TO eCTb Fa3006MEH MeXAy KPOBbIO M OKpYXXatoLLei Cpefion, BKIOYAET
nepsble ABa 3tana. OcTanbHble Tpy 3Tana 06pasyroT BHYTPEHHEE 3BEHO CUCTEMbI [blXaHWUS.

Cmpykmypa annapama 8HewHe20 ObIXaHUA

1. M'pyaHas knetka.

2. lnespanbHas nosocTb.

3. Bo3ayxoHOCHble nyTw.

4, JIErkme C X MHHepBaLUMeN 1 KpOBOCHAbXeHMEM.

lpyaHas KneTka BKKOYAET KOCTHO-CyCTaBHOW annapat (rpyawHy, rpyaHyl 4acTb MO3BOHOY-
Horo ctonba, 12 nap pebep, anacTuyHble XpALLM, C NOMOLLBIO KOTOPLIX pebpa NpMKpennsaoTCs
K rpyavHe Wi K Bblle nexaluemy pebpy) v abixatenbHble MbilwLbl (F1aBHbIE MbILWLbI: HAPYX-
Hble KOCble MeXpEbepHble, MeXXpsLLeBble MbllLbl, AMadparMa; a Takxke BCroMoraTesibHble:
MbILULbI NIEYEBOrO NOSACA; LWEW; CUHBI; MbllWLbl, pa3rubatolme NO3BOHOUYHMK; BHYTPEHHME
KoCble MeXpEbepHble MbiLULbI; MbllLbl BPIOWHOro npecca; Mblwubl, crnbatowwme no3BOHOY-
HUK).

lpyaHas kneTka sBnseTcst paboyeit YacTbio CMCTEMbI, 0becneumBatowen akT AblXxaHus, a
TakXXe BbIMOHSET 3aLUNTHYIO PYHKLMIO NO OTHOLLUEHMIO K BHYTPEHHUM OpraHam rpyaHou no-
nocTy (3aWMLLAET MX OT MEXAHUYECKMX, aTMOCHEPHbIX BO3AENCTBUI, BbiCbIXaHUs), obecneun-
BaeT BO3BPAT KPOBM K cepALy No BeHaM.
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MblLULbI BAOXA MblLLLbI BBIAOXA
(MHCNUPATOPHbBIE MbILULIbI) (3KCNMUPATOPHBIE MbILLLIbI)

[ PYAMHO-KNIOYHYHO-
COCUEBUAHANA M.
JIECTHUYHBIE M.

HapyxHuie

MexpedepHbie M,
BuyTpexHue
mexpedepHbie M.
HapyxHas xocas

fvadparma M. XHBOTa

BuyTpeHHsn kocas
M. XHBOTa

Monepesxas M. xveora
Mpamas M. xveora

Puc. 1. CTpoeHue rpyaHoit KneTku

MneBpanbHas NONOCTb — 3TO KaNWANAPHAs LWeslb MUKPOHHbLIX pa3MepoB Mexay Bucue-
pasibHbIM W MapueTanbHbIM MCTKaMK NNeBPbl. BUcLepanbHbIA IMCTOK CPaLLEH C NApeHXUMOi
nérkoro. MapueTanbHblii — BbICTUNAET U3HYTPU CTEHKY PYAHOM KNETKKN. Y KOPHS NErKunx BUC-
LlepanbHbIA IMCTOK NEPEXOAMT B NapueTanbHblid. BHU3Y MMEOTCS nasyxu — CUHYCBI.

®yHKyuu naespasnbHOU nosaoCcmu:

1. CMAryaeT TpeHue Npu ABMXXEHUSX NIErKMX 3a CYET CBOBOAHOMO CKONBbXEHUS €€ TMCTKOB,
MOKPbITbIX CEPO3HOMN XXNAKOCTbHO.

2. YyacTByeT B 6IOMEXaHMKE AblXaHWst — CBSA3bIBAET NErkMe C rpyAHOMN KIETKOMN.

3. CnocobcTByeT BO3BpaTy KPOBM MO BEHaM K cepauy (3a CYET OTpULATENbHOMO LaBNEHMS).

4, BbINONHSET OMOPHYIO, 3aLMTHYIO, OrPaHUYUTENBHYIO PYHKLMKM, KaK U BCe 0DOMOUKM.

Csolicmsa nnespasnbHoU nosocmu:

1. FepMeTUYHOCTb — NNeBpasibHas NOAOCTb He COObLAETCs C APYrMMM MNONIOCTSAMU U BHEL-
HeW Cpeaou, T. €. aHaTOMUYECKM 3aMKHYTa.

2. CopepxuT HeboNbLLOE KONMYECTBO CEPO3HOM XMAKOCTM B BUAE CMa3KM 3a CYET cekpe-
LMK CepO3HBIX KNETOK MaeBpanbHbIX TUCTKOB. OUNbTPYIOLLAsACS B NAEBPasbHYIO LWeNb Xna-
KOCTb BCaCbIBAETCS 06paTHO BUCLEPanbHbIM U NMAapueTanbHbIM IMCTKaMK NAEBPbl B MMdaTnye-
CKYIO CUCTEMY.

3. B Helt oTCyTCTBYET BO3AYX — b6naroaapst BcacbiBaTebHOM CMIOCOOHOCTU NNEBPSI.

4, NmeeT oTpuuaTenbHoe AaBneHune (AaBfieHue HuxXe aTtMocdepHoro). Hanpumep, ecnm
760 MM pT. cT. (aTMOCcdepHoe aaBneHune) NpuHsATh 3a 0, TO AaBneHne, HUxe aTMoCchepHOro —
754 MM pT. CT. COCTaBUT —6 MM pT. CT., a Bblwwe (gonyctum 880 MM pT. €T.) +120 MM pT. CT. (KaK,
HanpuMep, CUCTOSIMYECKOe apTepuanbHOE AAB/IEHME).
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5. OTpuuaTenbHOE AaB/EHWE B NJIEBPasbHOM NOSIOCTY CMOCOBCTBYET NOAAEPXKaHMIO BPOH-
X0B 1 6POHXMON B PaCTAHYTOM COCTOSIHMM, YTO YMEHBLLIAET UX CONPOTUB/IEHWE BO3AYLLIHbIM MO-
TOKaM.

6. ObecrneunBaeT KynonoobpasHoe pacronoxeHve anacdparMbl, YTO CO3AAET BO3MOX-
HOCTb A/151 €€ YNJIOLLEHNS NpY COKPaLLEHMM BO BPEMS BAOXA.

3TO MHTEpecHo!

llpu paHeHusx 2pydHoOU KAemKU UU NOBPEXOeHUAX Né2KUX BO3MOXKHO nonadaHue 8o30yxa
8 NJ1espasibHyl0 N0JI0CMb. 3MO AB/EHUe HOCUM HA38aHUe NHeBMOMOPAKC — CKONJIeHUe 2a308
8 naiespasibHol nosocmu. [8yxXxcmopoHHUU OMKpbIMbIl NHEBMOMOPAKC npusodum K chade-
HUK (ameniekmasy) NE€2KUX U K CMepmu u3-3a 0CMAaHOBKU ObixaHus. Chacmu nocmpadaswezo
MOXKem lulb e20 3KCMpPeHHoe NOOK/IlYeHUe K annapamy UCKYCCMBeHH020 ObIXaHUS.

PasnnualoT Tpy TUNA [blXaHWs: TPyAHOE, 6piolHOe (AnadparManbHOE) U CMeLlaHHoe
AblXaHve. [PyAHON TUN AblXaHWS BCTPEYAETCS Y MHOMO POXABLUMX XEHLUMH, Y KOTOPbIX [ABMU-
XEHME AnadparMbl U BPIOLLIHON CTEHKM YacTO BblI0 OrpaHNYEHO YBEIMYEHHON MATKOM.
BplolwHoM TMN AbiXaHUs NPEeBaNUPYET Y MY)XXYMH-TPY3UMKOB, Y KOTOPbIX ABWMXEHWE PEGEP
4acTo 6bIN10 OrPaHUYEHO M3-3a PEryNsAPHbLIX MEPEHOCOB rpy3a Ha CnvHe. B oboux cnyyasx
TUMNbI AbIXaHUSA 3aKPEMNAIOTCA MO MEXaHM3My YCII0BHOMO pednekca. OBbluHO y Ntoaei umeet
MECTO CMELLAHHbIN TUM AblIXaHus.

Bo3dyxoHocHble nymu

Bo3ayxoHOCHble (AblXxaTenbHble) NyTU — 3TO AbIXaTeslbHble TPYOKKU, MO KOTOPbIM BO3AYX
ABWXETCS OT POTOBOrO M HOCOBOIO OTBEPCTUM A0 NEFOYHbIX a/lbBEON, UX MOAPA3AENSIOT Ha
BEPXHUNE N HUXKHWE.

K BEPXHMM AbIXaTeNbHbIM MYTSM OTHOCATCS: MOMOCTb HOCA MW pTa NPU POTOBOM AblXaHUK,
HOCOrMI0TKa, NpuaaToyHble nasyxu Hoca (ppoHTanbHas, raMopoBa, pelleTtdyaTtas), K
HWKHUM — ropTaHb, Tpaxesl U BCce 6POHXU. Y3KMM MeCTOM B ropTaHu SIBMISIETCS rof10coBas
Leflb, KoTopas Npu BAOXe pacCLUMPSIETCS, @ MpU BblAoXe — CyXaeTcs.

Ha ypoBHe 5-ro rpyHOro no3BoHKa Tpaxesi pa3BETBNSIETCS Ha NPaBbli 1 NEBbIN rMaBHbIE
HpOHXM, KOTOPbIE B laNbHENLLIEM NOCNEA0BATENbHO AENATCA MO TUMY AMXOTOMUK (AENEeHME Ha
ABOe A0 23 nopsiaka).

Tpaxes n KpynHble 6poHXM BCeraa OTKPbIThI, TAK KakK MX CTEHKA MMEET XPALLEBYIO TKaHb C
My4YKaMu rNagKkmxX Mblll, CTEHKU MenKnx 6poHxoB 06pa3oBaHbl rMagKOMbILLEYHbIMWU BOIOKHA-
MW 1 NO3TOMY BCeraa

HaxoAsATCA B COCTOSAHUM TOHYCa.

dyHKYuU B030YXOHOCHBLIX nymel

1. MpoBeaeHne BO34yXa B NIEFKME U U3 NETKKX.

2. OunwieHre Bo3gyxa OT MblIeBbIX YaCTUL, MAKPOOPraHU3MOB. [IBUXEHME CU3K 3a CYET
LEeSTeNbHOCTU MepuaTenibHOro 3nuTeNns MofoCTM HOCa, Tpaxenm M 6pOHXOB AenaeT OouulleHue
Bo3ayxa 6onee achpeKkTUBHbLIM, 0OCOOEHHO NPW HOCOBOM AbIXaHUW. TOMY CMOCOOCTBYIOT Ha-
Nn4mne BONOCSHOro ¢unbTpa B NpeaaBepun HOCA, BUXPEBbIE ABMXXEHUS BO34yXa B HOCOBbLIX
X0fAaX, @ TaKkxe 3alnTHble pedneKkchbl: YMXaHne W Kallenb. B cnusn gbixaTesbHbIX NyTen co-
aepxutcs 6akTepuumMaHoe BewwecTBo — NM30umMM 1M BakTepnocTaTMyeckoe BeLecTBo — My-
LIVH.

3. CorpeBaHu1e BO3ayxa 3a CYET XOPOLLEro KPOBOCHABXEHNS CTEHOK AblXaTesbHbIX NyTeW.
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4, YBnaxHeHve B0o34yxa 3a CYET B/lary Ccekpeta CIM3nCToN 060/104KM HOCA, CNe3HbIX Xe-
ne3 n 6poHXManbHbIX Xenes.

5. YuacTtue B npoueccax TepMoperynsumum opraHusma.

6. FopTaHb C ronoCcoBbIMK CBA3KAMM Y4aCTBYET B reHepaumn 3BYKOB.

7. Yuactvie B 060HATENBHON (DYHKLIMK.

8. MpoxoanMOoCTb BO34YXOHOCHBIX NyTEN PErynpyeTcs BereTaTuBHOW HEPBHON CUCTEMOW.
Mpn BO3OYXAEHUN CMMNATUYECKMX HEPBHbIX BOSIOKOH BPOHXM pacluMpsOTCs, YMeHbLIaeTcs
CeKpeLums UX CIN3NCTOM, a3POANHAMMYECKOE CONPOTUBIIEHNE CHUXAETCS.

Bo3byxzaeHne napacumMnaTuyeckmnx BeTouek 6nyxaatowero Hepea, Ha0b0poT, yMeHbLUaeT
NpocBeT OPOHXOB U NOBLILAET CEKPELMIO CIIU3NUCTbIX KNETOK.

JIérkne — napHbii OpraH KOHyCOBMUAHOM ()OPMbI, B MPaBOM NIErKOM pa3nnyaloT Tpu AONM,
a B NeBOM — ABe. Bepxylukun NéErkunx BbICTYNAKOT Hag K4YMUaMK, @ OCHOBAHMS Mpunexar K
Avadparme. Ha BOrHyToM NOBEPXHOCTM Yepe3 BOPOTa B NErKMe 3axX0ANT rnaBHble 6poHXyM ap-
TEpWN U HEPBbI, @ BbIXOAAT NEroYHble BeHbI M NMMbaTUYECKne Cocyabl.

OyHKYuU néakux

1. Yuactue B razoobMeHe (OCHOBHas yHKLUMS).

2. YyacTtue B perynsaumnv pH KpoB#u 3a CYET BblaeneHns n3bbiTka yrneknucnoro rasa (romeo-
cTaTmyeckast PyHKUms).

3. BolgenutenbHas ¢yHKums — Bblgenenve , Boabl (0,5 1 B CyTKu), NeTyunx BewwecTs (anko-
rons, acupa, xnopodopma, 3PUpHbLIX Maces, aMMmaka, 3akucu a3oTa, alueToHa, ITUIMepKan-
TaHa, ra3oB aBTOTPAHCMOPTa U NMPOMBbILLNIEHHBIX NPEANPUSTUN).

4. Yyactue B BOAHO-CONEBOM 06MEHeE.

5. YuacTtue B npoueccax TepMmoperynsumm — B NErkmx BolpabatbiBaeTcs 60sbLuoe Konnye-
CTBO Tenna; KpoMe TOro, OHW y4acTBYIOT B NpoLeccax Tenno0TAaum.

6. [leno kposu.

7. CuHTEe3 6M0aKTMBHbIX BeLleCTB (rMcTaMmHa, akTopoB CBEPTLIBAHWUS KPOBU, CEPOTOHM-
Ha).

9. 3awmnTHas dYHKUMS — nérkue 06pasyioT 3allMTHbIA Bapbep OT OKpyXKatoLlen cpeapbi,
BblpabaTblBaOT MN30UMM, UHTEPGhEPOH, MUMMYHOTN06YINHBI.

10. Pe3epByap BO3ayxa Anst ronocoobpasoBaHums.

Ha KOHLax caMblXx Menkux GpoHXOB (BpOHXMOM) pacrnonaralTCcs NEroYHble ny3blpbkn —
anbBeonbl. TakuM 06pa3oM, NIerkoe CoCTOUT U3 Pa3BETB/IEHUI BPOHXOB, 06Pa3YIOLLMX CKENeT
NEerkoro — 6pOHXManbLHOE IPEBO, U CUCTEMbI NIEFOYHBIX NY3bIPbKOB UMW aNbBEOS.

CTPYKTYpHO (DYHKLIMOHANbHON €AMHULIEH NErKOro SBNSIETCS alMHYC, COCTOSLUMI U3 KOHEY-
HOW 6POHXMOJbI M aNbBEOSISAPHBIX XOA0B C anbBeonamu (puc. 2).

B anbBeonax npoucxXoAnT ra3006MeH MexAay KPOBbiO NIEMOUHBIX KanWIAPOB U BO3AYXOM,
COEPXALLMMCS B NTETKMX.
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KanunnapHas ceth,
OKPYXAIoWan anseeony — CreHka anLseonu

ANbBEOb

2~ AnbBEONSAPHBIA
: %04,

g

— [lbixaTenbHas
BpoHxuona

locikanuingpHas BeHa

’
y

APTEDMONSI NEro40i apTepun KoHeyHas GpoHxuona o

Puc. 2. CTpoeHue 1 KpPOBOCHabXXeHWe TEPMUHAMBHOI aflbBEONb: @ — KanuanspHas CeTb,
OKpy>KatolLas anbeeosny; 6 — CTpoeHue anbBeosbl

O6uwee yucio anbeeon 300 MAH, CyMMapHaa naowads nosepxHocmu okosio 80 m?, dua-
memp o0Hol anbseosbl 0,2—0,3 MM. CmeHKU a/1bB8eos1 8bICMJIGHbI 0OHOC/I0UHLIM NJIOCKUM
anumesnueM. A/bBeOsIbI OnJiemeHbl MHO204UC/TIEHHbIMU KPOBEHOCHbIMU  Kanuiiapamu
(puc. 2). 3numenul anbseosn sMecme C 3NUMEAUEM Kanuaiapos obpasyem b6apbep mexoy
Kposbto U 8030yxom mosawuHol 0,5 MKM, He npensmcmasytouwjuli 0bMeHy 2a308 U Bbidesie-
HUI BOOAHbIX Napos.

3TO0 UHTepecHo!

a3006MeH Mexay anbBeoNsiPHbIM BO3AYXOM M KPOBbIO OCYLLECTBASETCS nyTeM anddy3uu.
Anddy3nmoHHoe paccTosiHe 06pa3oBaHO TOHKOM anbBEONSAPHO-KaMUNSPHON MeMOpaHOW.
OHa oTAenseT KpoBb NIEFOYHbIX KanuispoB OT a/ibBEOJSIIPHOrO NPOCTPaHCTBa. BHyTpeHHsIs
MOBEPXHOCTb a/IbBEO/ BbICT/IAaHA TOHKOMN MIEHKOMN XMAKOCTU. B CBA3M C 3TUM MexAay CTeHKaMu
anbBeOs AENCTBYIOT CUJTbl MOBEPXHOCTHOrO HaTSXKEHUS, 3@ CYET KOTOPbIX NErKMUE CTPEMSITCS K
crnaaanuto. Ecnm 6bl anbBeonbl 6biav BbICTAAHbl YACTO BOAHOM NIEHKOW, CUIbl MOBEPXHOCTHO-
rO HaTSHKEHWS 3HAUMTENBHO NPENnSTCTBOBanM 6bl pacTskeHuio Nérkmx. OgHako B anbBeonax
HaxXoAWTCS BELECTBO — CypchakTaHT, B 10 pa3 yMeHbLUaoLee NOBEPXHOCTHOE HATSXKEHME U
NpensTCTBYIOLWEE CNajeHuio Menkux anbaeos. CypdakTaHT yMeHbLlaeT culy, Heobxoanmyio
ANS PacTSHKEHUS TKaHW NETKUX Npu BAOXE.

3HayeHue cyppakmaHma
1. YMeHbLIaeT NOBEPXHOCTHOE HaTSXKEHNE aNlbBEONSAPHOMN XMAKOCTH, NPEA0TBPALLAET C/u-
MaHWe anbBeos Npu BbIAOXE, YyULAET PaCTSHKUMOCTb NErkux, obneryaeT BAOX.

146 B conepxaHue




BEVMOJIOruns Q7 KBAHTOPUYM

2. Obneryaet anddy3nio KUCIOPOoAa U3 abBeoN B KPOBb BC/IEACTBUE XOPOLLEN PacTBOPYU-
MOCTM B HEM KMCopozaa.

3. BbIMOMHSET 3aWMUTHYI0 BYHKLMIO: 3aLLUMILAET anbBeonbl OT AEHCTBUS OKUCIUTENENH U ne-
pekucel, obnafaet GaKTEPUOCTATUUECKOM aKTUBHOCTbIO, OBecrneunBaeT 06paTHbI TpaHCMopT
MblfY ¥ MUKPOBOB MO BO34YXOHOCHbBIM MyTAM.

J1é204Hble 06EMbI U EMKOCMU

[MokasaTenun BHeLWHero AblXaHWs — 3T0 NErovHble 06bEMbI M EMKOCTU. JIEroyHble 06bEMDI
TaKXXe OTPaXkaloT SHEPreTUYECKN peseps AbIxaTeNlbHbIX MbILL.

J1é204Hble 06bEMBI

1. 0 — pbixaTenbHbin 06bEM — 06bEM BO3AYXa, BAbIXAEMbIA U BblAbIXaeMbI Npu Cno-
KOMHOM [blXaHuUK; OH paBHsieTcst B cpeaHeM 400—500 mn. O obecneymBaeT BEHTUAALMIO
NErkunx, NoAAEPXKMBaAET NMOCTOSHCTBO abBEONSAPHOrO BO34yXa, Y4acTBYeT B razo0bMeHe.

2. PO Booxa— pe3epBHbIi 06bEM BAOXa — 06BEM BO3ayXa, KOTOPbIA MOXHO BAOXHYTb
npu MakCMManbHOM BAoXe nocne 0bbl4HOro Baoxa; pasHsercs 1500—3000 mn. OnpeaensieT
CNOCOBHOCTb NErkmnx K 406aBOYHOMY pacLUMPEHUIO.

3. PO Bbl1I0Xa— pe3epBHbIN 06bEM BblJ0Xa — 06bEM BO3yXa, KOTOPbIN MOXHO Bbl10-
XHYTb MPU MaKCMMasbHOM Bbloxe nocne 0bblYHOro BAOXa M BblAoXa; paBHseTcs 1500—
2000 mn. OH onpeaensieT cTeneHb NOCTOSAHHOIO PACTSHXKEHWUS NErKMX.

4, 00 — 0CTaTOYHbI 06BEM — 06BEM BO3AYXa, KOTOPLIN OCTAETCS B NErKUX NMocie MaKcu-
ManbHOro Bblgoxa; pasHsetcs 1000—1500 ma. U3 nerodHbiX 06bEMOB CKNaAbIBAOTCS NEMOY-
Hble EMKOCTM.

5. AMI — aHaToMM4eckoe MEPTBOE NMPOCTPAHCTBO — 3TO 06BEM BO3AYXa, HAXOASLMICS B
AblXaTesbHbIX NYTSAX A0 YPOBHS peCnupaTopHbIX 6poHXMoN (Ha 3TUX BpoHXMONax yxe UMeroT-
CS a/1bBEONbI M BO3MOXEH ra3006MeH). BenmunHa AMI coctasnset 140—260 mMn v 3aBUCUT OT
0COBEHHOCTEN KOHCTUTYLMM YenoBeka (Npu pelleHnn 3aaad, B KOTOPbIX HEOOXOANMO YUNUTbI-
BaTb AMI, a BeNMYMHa ero He ykasaHa, 06bEM AMIT npuHMMaIOT paBHbIM 150 mn).

6. ®MIM — usmnonornyeckoe MEPTBOE NPOCTPAHCTBO — 06bEM BO3AYXa, MOCTYNAOLWMIA B
AbIXaTENbHbIE NYTU W NErKUE M HE NMPUHUMAIOLLMIA yYacTus B razoobmeHe. OMI1 bonblue aHaTo-
MWYECKOro MEPTBOrO NPOCTPAHCTBA, TakK KakK BKIOYAET ero Kak COCTaBHYI0 YacTb. Kpome BO3-
AyXa, HaXoAsLWErocs B AbIXxaTeNbHbIX NyTsX, B coctaB ®MI BXoAMT BO34YyX, NOCTyNaoLWuUi B
NEroyHble anbBeosNbl, HO He OOMEHMBAIOWMINCS Fa3aMK C KPOBbIO M3-3a OTCYTCTBUS WM CHIDKE-
HUS KPOBOTOKA B 3TWX anbBeosiax (ANs 3TOro BO3Ayxa MHOr4A NpUMEHSIETCS Ha3BaHWE a/1bBeo-
JIApHOe MepmBoe npocmpaHcmao). B HopMe BennumMHa (yHKUMOHANbHOMO MepTBOro npo-
cTpaHcTBa coctaBnsieT 20—35% OT BeNMUMHbI AblXaTenbHOro 06béMa. Bo3pactaHue 3Ton Be-
JIMYMHBI CBbile 35% MOXET CBMAETENLCTBOBATL O HANMYMM HEKOTOPLIX 3ab0neBaHM.

B meduyuHckol npakmuke Ba)kHO y4umsisames Hakmop MEpmeo20 NPOCMPAHCmMaa npu
KOHCMpyuposaHuu npubopos 0.1 ObiXaHUA (8bICOMHbIe nosemsl, NO0BOOHOE NjiasaHue, npo-
mus02a3bl), nposedeHuU pA0a OuazHOCMUYeCKUX U peaHUMAayuoHHbIX meponpuamut. Mpu Obl-
XAHUU 4Yepe3 mpybKu, MACKU, WaHau K ObixamesibHol cucmeme 4Yenoseka nodcoeduHAemcs
donosiIHUmMeIbHoe Mepmaoe NPOCMPAaHCMBO U, HECMOMPA HA 803pacmaHue 271y6uHbl Obixa-
HUSA, BeHMUAUUA a/1bBE0S1 AMMOCPEpPHbIM BO30YXOM MOXem cmamb HedocmamoyHou.

JIéroyHble éMKOCTH:

1. OEJ1 — obwwas EMKOCTb NErKNX — KONMYECTBO BO3ayxa B NErkMx nocne rnybokoro BAo-
xa; paBHsieTcs 5000—6000 mn. Bkovaet 10, PO Ba., PO Bbig. n O0. OEK oTpaxaeT BMecTu-
MOCTb NTErKuX.

2. XEJ1 — un3HEeHHas EMKOCTb NIErKUX — KOMMYECTBO BO3AyXa, MaKCMManbHO BblbiXae-
MOro nocne raybokoro Bgoxa. Y MyxuuH pasHsietcs 4500—5000 mn, y xeHwmH — 3500—
4000 mn. Bkntovaet 0O, PO Ba. u PO Bbia. XXEJT Hanbonee agekBaTHO M MHTErpaTUBHO OTpa-
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XaeT pa3BUTME KOCTHO-MbILLEYHOro annapata, NOABMXHOCTb MPYAHOW KNETKM, 3MacTUHHOCTb U
PaCTSHKMMOCTb NTErKKX, T. €. NOTeHUMaNbHbIE BO3MOXHOCTY BEHTUAAUMN Nérknx. OHa 3aBUCUT
OT MoNa, pocTa, BO3pacTa U CTENeHN TPEHMPOBAHHOCTM OPraHN3Ma. Y TPEHMPOBAHHBIX NIOAEN
nokasartenu XXEJT HaMHOro BbiLLE.

3. ®OEJ1 — (pyHKLMOHaNbHO-0CTaTOUHas EMKOCTb NEFKUX — KOMMYECTBO BO3AyXa B Nér-
Kux nocne obbl4HOro Bblgoxa; pasHseTcs 2500—3000 mn. Bkntoudaet PO Bbig. 1 OO.
®OE — 3T0 anbBEONSIPHbIN BO3AYX.

Ana usmepeHus XKEJ1 u eé KoMnoHeHMo8 cywecmsyrom mMemodsbl:

CnupoMempus — C NOMOLLbIO BOASAHOIO UM CyXOro CrpoMETpa.

Cnupoepacpus — ¢ NnoMoLLbto cnmporpada Ha OCHOBE aHannM3a KPUMBOWN AbIXaTeNbHbIX ABM-
YXEHWUIA — CNUPOrpPaMMbl.

/Cnmporpamma
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Puc. 3. JIéroyHble 06bEMbI U EMKOCTH

JlabopaTopHas pabora N2 1

«M3mepeHue 06bEMa rpyaHON KNETKKU Y YesIOBEKA NPU AbIXaHUW»

Lenb pabotbi: onpefenuTb BENMYMHY MAaKCMMaNbHOrO pa3Maxa konebaHuii pa3mepos
rPyZAHOM KNETKM Ha BAOXE U BblAOXE.

O6opypoBaHmne: CaHTUMETPOBAs JEHTa.

Xop pa6oTbli:

1. PaboTy BbINOMHAKT ABa YenoBeka. Mpy NMOMOLUM CaHTMMETPOBOW NEHTLI Ha YPOBHE MoA-
MbILLUEYHbIX BMAANH U MEYEBUAHOrO OTPOCTKA NMPOM3BECTU M3MEPEHME OKPYXXHOCTU rPyAHOM
KNETKWN B KOHLe ry6oKOro BAOXa U B KOHLIE MAaKCUMasnbHOMO BblA0OXa.

2. BblBOAbI: COOTBETCTBYIOT LIENN.

[pumeyvaHue: OKPY>XXHOCTb FPyAHON KNETKM n3MepsieTcst (He OTpbIBast NEHThI OT obcneaye-
MOro) B TPEX MOMOXKEHMSX: BO BpeMs nay3bl, BO BpeMsi MaKCMMasnbHOMO BAOXa M MOSIHOMO Bbl-
poxa. MNpu 3ToM cneayeT obpallaTb BHUMaHME Ha TO, YTO6bI 06CNeayeMblt BO BPEMS BAOXA HE
crmban cnuHy 1 He NOAHWMMAN Nedy, a BO BpeMS BblAoXa — HE CBOAMN UX BNepea W He HaKo-
HsINCs. Pa3HMUa Mexay BenMYMHaMM OKPYXHOCTEN B (ha3e BAOXa M BblOXa ONpeaenseT cre-
NeHb NOABMXKHOCTY TPYAHOW KNETKM — 3KCKYPCMIO (pa3max). DKCKYpcust TpyAHON KNETKM B 3a-
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BMCMMOCTU OT AMMHbI TeNla U 06bEMa rpyAHON KNETKM PaBHAETCS Y B3POC/bIX MYXYMH 6—8 CM,
B XXEHLUMH — 3—6 CM. B pe3ynbTaTe perynsipHbIX 3aHSTUIA GU3MUYECKUMU YTNIPAXKHEHWUSMU W
CMOPTOM, 3KCKYPCHSI FPYAHOM KNETKN MOXET 3HAUUTENbHO YBENUUYMBATLCA U AOCTUraTh 12—
15 cM. OKpYXHOCTb M3MepsitoT 2—3 pasbl, 3arNuCbIBAIOT HaWydLnii pe3ynbTaT. TOYHOCTb
n3MepeHus o 1 cM.

Puc. 1. ViamepeHne OKPYXXHOCTW FPYAHON KNETKM

JlabopaTtopHas pa6ora N2 2

«OnpepeneHne 4acToTbl AbIXaHUA B NOKOE M nocsie (PM3NM4eCKOn Harpyskm»

Lenb pa6oTbi: onpeaenuTb YacToTy AblXaHUs B MOKOE M nocne husnyeckon Harpysku.

Xoa pa6oTbi:

1. 1ns onpeaeneHns 4acToThbl AbIXaHUS MOMOXMTE PyKY Ha MOANOXEYHYO 06/1aCTb U Noa-
CuUMTalTe YMCNOo AblXaTeNbHbIX ABMXKEHUS 3a 1 MUH. 3aTeM npeanoxute obcnegyemMomy cae-
natb 20 rnybokMx npuceaaHunii, NOCNe Yero CHoBa NOACYMTANTE YacToTy AblxaHust 3a 1 MUH.
OnpegenuTte BeNNYMHY YYaLLEHNS AbIXaHWUS B NMPOLEHTaX.

2. BbiBOAbI: MOMyYeHHble JaHHble 3aHecuTe B MpOoTOKoA. CpaBHWTe pe3y/nbTaThbl C GU3Mono-
rMYECKOW HOPMOW U cienanTe BbIBOAbI.

Mpu Hanuyuu donosHUMeNbHO20 060pydoBaHUA (cnupomempa) npedsiazaem BbINOJHUMb
c/1edyowyro npakmu4eckyro pabomy.

JlabopaTopHas pabora N2 3

HopManbHblie napaMeTpbl pecnMpaTopHOU (PyHKLMK

Lenb pabortbi: ans TOro Ytodbl BbISICHUTb, HAXOASTCS W BEMWUUMHBI NEFOYHON BEHTUNSA-
LMK, NOMYYEHHbIE ANS AAaHHOrO YEenoBeKa, B Npeaenax HopMbl, HEO6X0AMMO CPaBHUTL MX C
HOPMOW (A0/HKHBIMU BEIMYMHAMM).

O6opyanoBaHMne: CnupoMeTp, BaTa, CrMpT.

Xoa paboTbl:

PaccumtaTb [O/MKHbIE Ans cebsi, BEMYMHBI, UCMOMb3ys pa3paboTaHHble cneunanbHble Gop-
MY/Ibl, YYMTbIBAIOLUME KOPPEKLMIO MEXAY OTAENbHbIMKA XapaKTEpPUCTUKaMU (YHKLUMM BHELLHEro
AbIXaHus.
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A) Onpenenexve XEN

MyHAWTYK cnupoMeTpa obpaboTanTte BaToOi, CMOYEHHON CNMPTOM. [JaiTe eMy BbICOXHYTb.
LLkany cyxoro cnupoMeTpa YCTaHOBUTE Ha Hyne.

Mocne 2—3 06bIYHbIX AbIXaTeNbHbIX ABMXEHWUN CAeNanTe MakCMMasbHbIN BAOX, 3aXMUTE
HOC W MPOV3BEANTE PAaBHOMEPHbIN MakCUManbHO rNyboKui Bbiaox B cnnpomeTp. CtapaiTtech
[IEpXaTbCsA NPSIMO, He CyTyNACk. 3MepeHne NoBTOpUTE TPK pasa, 3aMKCUPYITE MaKCUMarlb-
Hyto BennuunHy XEJI. )

B) Onpenenvte AomkHyt0 EMKoCTb nérkmx (IXKEN)

CpaBHuTE BENIMUMHY XEJ, M3MepEeHHYIO C NOMOLLbIO CTIMPOMETPA, C A0MKHONM BENYUHON
(PKEJ), paccuntaHHoM no ¢opmyne Jltoasura:

IKEN (keH.) = 40xP + 10xB — 3800,

rae DKEN — nomkHas )u3HEHHas EMKOCTb NETKMX, B M (CM3),
P —pocT, B CM,
B — Bec Tena, B Kr.
[ins peteii 0 4 po 17 net IXKEN BblumcnsioT no dopmyne W. C. Lnpsiesa n B. A. Mapkosa.
Ans manbumkos: [IDKEJ (B nuTpax) = 4,53 « P— 3,9 (npu pocTe a0 1
[DKEN (B nutpax) = 10,00 - P — 3,15 (npu pocTe Bbilwe 1,64).
[DKEN (B nutpax) = 4,53 - P - 3,9 (npu pocTe [0 1,64 M);
Ans pesoyex:
[DKEN (B nutpax) = 3,75 - P - 3,15 (npu pocte ot 1,00 go 1,75).P

— pocT. . .
B) Bbluncnmte npoueHTHoe cooTHoweHue dakTuyeckoi XEN k DKE/ no dopmyne
—WEN 4090
LOKEN

B HopMe BennumnHa XXEJT MOXET OTKNOHSTLCS OT A0MKHOI B npeaenax + 20%. MpesbiLue-
HUE (aKTMYECKON BEMIMYMHBI YKa3bIBAeT Ha bonblune MopdodyHKLMOHANbHbIE BO3MOXHOCTH
NErKux.

) BblYMCANUTE XKMIHEHHBIN MHAEKC

OnpeaenuTe XWU3HEHHbI MHAEKC MO dopMyne. B HOpMe BENMYMHA XU3HEHHOrO MHAEKCA
(OKWN) ans »eHLWmMH paBHa oT 45 ao 55 mn/kr, ans MmyxumH — 55—60 mn/kr. bonee Hu3kue
noKasaTenu CBUAETENLCTBYIOT B0 0 HeAOCTaTOMHOCTM XKES, 6o 06 M3BLITOYHONM Macce
Tena.

[1) Onpepenute AbixaTenbHbI 06bEM (J0) Nérkux.

Mpowv3BeanTe NErKMii CNOKOWHBIN BbIAOX B CIMPOMETP noc/e 06bIMHOro BAoXa. Ans TOUHO-
CTW pe3y/bTaToB NOBTOPUTE U3MEPEHUS TPW pa3a ¥ pacCuMTanTe CPEHIO BENUUMHY.

B nokoe 10 B cpeaHeM konebnetca ot 300 go 800 mn.

E) Onpenenute pe3epsHblii 06bEM BblgOXa

Mocne o4epeaHOro CMOKOMHOro BbiAoXa NMPOM3BEAMTE MaKCMManbHO rnyboKWii BblAOX B
cnmpoMeTp. Onpeaenexne NOBTOPUTE TPX pa3a U PacCuUMTanUTe CPEAHIOD BEUYMHY.

CpenHsas senuunHa PO Bbig. B cpefHeM pasHa 1500 mn.

X) Paccuntante pe3epBHbivi 06bEM Baoxa (PO Ba.) no dopmyne:

Po Ba. = XXEN - (A0 + PO BbIA.)
CpepHss BenmunHa PO Ba. pasHa 1500 mn.

6. Bce nonyyeHHble AaHHble 3aHecuTe B Tabnuuy 1.
7. CpaBHWUTE MONyYEHHbIE MOKa3aTenn C HOPMOM U CAenanTe BbiBObI.
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Tabauya 1
OCHOBHblE MOKA3aTENN PECMIUPATOPHON (YHKLMN
T XEN XKEN mn ao
, XKEN AL AKEJ Mn
XKEN cm® ACM3 DKEN BEC kr. Mn PO BbIA. PO BA.
%
Poct, cM Y B MUHYTY OKpY)XHOCTb rPyAHON KNETKK, CM
Macca
Croa | Cupa | TeMa, Kr B nokoe Mpy Mpy Mpy Bo Bpems

Harpyske BAOXE Bbixoge naysbl

JlabopaTopHas pa6orta N2 4

OueHKa BEHTUIALMOHHOW (PYHKLMKN NErKnx

TeopeTnyeckas 4yactb

BEeHTUNAUMOHHYIO PYHKUMIO NErKMX XapakTepusyloT NéroyHble 06bEMbl M EMKOCTM, MOKa3a-
TENM MEXaHWYECKMX CBOMCTB annapata BEHTWUNISLMM U MoKasaTenu BeHTunsumuu. Hambonee ua-
CTO NPUMEHSIIOTCS CNeAyoLne U3 HUX.

Yacrorta gbixaunsa (Y4) — uvicno abixaTenbHbIX ABMXEHUA B MUHYTY. Onpeaensietcs no
CMMpOorpamMMe CroKOMHOro AbiXxaHus (MO OTpe3kaM ANUTENBHOCTbIO HE MeHee 2 MUHYT). UnéT
MOACYET YMcna BbIAOXOB (BAOXOB) C MOCNEAYIOWMM AENEHWEM Ha YMcno MUHYT. Y[ noasepxe-
Ha BO3PACTHbIM KOnebaHMsIM M NIErk0 MEHSIETCS NOA BAUSIHUEM Pa3NUYHbIX NPUYMH (COCTOSIHME
3/10pOBbsi, TEMNEPATYPA TENA U OKPYXXatoLLEeN cpeabl, SMOLMOHaNbHblE (hakTopbl 1 Ap.). Yya-
LleHne AblXaHusi, 0CO6eHHO B COYETAHMU C MasbIM AblXaTeNbHbIM 06bEMOM, XapakTepHO ANnst
PEAKTUBHbIX NMopaxeHui (punbpo3 nérknx), HoO MOXET UMETb MECTO NpPY NPOM3BOJILHON runep-
BEHTUNSALMM, AbIXaTENbHOM HEBPO3€e. YpEXeHue AblxaHus 6onee CBOUCTBEHHO O6CTPYKTUBHbBIM
HapyLUeHNSAM.

AbixarenbHbiri 06bem (JO) — 06bEM BO3ayXa, BABIXAEMOrO NpY KaX/aoM AbIXaTelbHOM
umkne. Bbluncnsietca no cnvporpamme (CI) CMOKOMHOrO [blxaHus MyTEM OMpefeNeHus amniu-
Tyabl Baoxa. JomkHbin 0 BblumcanTe ncxoas u3 gomkHoro MO/Za (MuHyTHOro o6béMa Abixa-
HMS) OeNeHWeM MOCNeAHEero Ha cpea-HeBO3pacTHY HopMy Y/. B cBa3u ¢ nabunbHOCTLIO,
0COBEHHO Yy AeTel paHHero Bo3pacTa, AaHHbI Noka3aTeslb NpuobpeTaeT NPakTUYECKYHO 3Ha-
YMMOCTb MWL NpU coveTaHum ¢ Y n B auHamuke. Yeenuuenue [0 gaxe B Nokoe Habnogaer-
€S NpU AbIXaTeNbHON HEAOCTAaTOUHOCTH, B CllyYae AnabeTnyeckon KoMl (T. H. KyCMayneBCcKoe
AbIXaHWE), Ha BbICOTE YENH-CTOKCOBA [bIXaHWsl, @ TaKXXe NOA BIMSIHUEM MCUXOTEHHbIX (haKTo-
poB. CHuxeHue O MOXET 6biTb NPU HEMPOTOKCUKO3€E, PECTPUKTUBHBIX (POpMax AbIXaTe/IbHON
HEeAoCTaToOYHOCTH (MHEBMOCKEPO3), BONsIX NNEBPbI U NOBPEXAEHUSX TPYAHOW KNETKM.

MuHyTHBIN 06BEM gbixaHnsa (MO/J) — KonvMyecTBO BO3AyXa, BEHTUIMPYEMOrO B OAHY
MUHYTY. PaccunTbiBaeTca kak npoussegeHve 0 v Y/. MNpu paBHOMEpPHOM AblXaHUW AN pac-
yeTa cpegHero [0 uyepes3 Bce BepluMHbl U 0CHOBaHMs 3ybuos CIT npoBeauTe NIMHUKM U U3MepbTe
PACCTOSIHWUS MeXAY HUMK MO BepTUKanu. BepwmnHbl BbigoxoB Ha CI 0bpasytoT T. H. «ypOBeHb
CMOKOMHOrO BbI0Xa», KOTOPbIA COOTBETCTBYET MOMOXKEHMUIO, 3aHUMAEMOMY NIETKUMU U TPYA-
HOW KNETKOW MnoJ BO3AENCTBMEM BHYTPEHHMX 3M1ACTUYECKUX CUM MPK MOSTHOM paccnabneHum
AbIXaTENbHOWM MyCKynaTypbl. B cnyyae HepaBHOMEPHOro, apuUTMUYHOMO AbixaHus MO[ u3Mepb-
Te NyTéM onpeaeneHuns rnybuHbl KaXxaoro BAoXa Ha NPOTSXXKEHUU 2—3 MUH, pe3ynbTaTbl C1o-
XXUTE N pa3fenmre Ha YUC/I0 MUHYT.
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Q7 KBAHTOPWMYM BUOJIOrUS

B nokoe MO/l coctaBnsieT 6—8 51/MUH, Npyn pU3NYECKON Harpy3Ke MOXET AOCTUraThb
80—120 n/MuH.

JonmxHyto BennumHy MO (AMO[) paccunTaiTe HENOCPEACTBEHHO UCXOAS U3 OCHOBHOMO
obmeHa no opmyne

00
4
7,07x 40(KNO>)

Amoj =

roe OO — ocHoBHOM 06MeH, onpeaensieMbii no Tabnuuam appuca — beHeaukTa;
KO, — koapdhmumeHT ncnonb3oBaHus Kucnopoda B Nérkux; senmumHa 7,07 — npoussese-
HUE CpefHel Kanopuyecko CTOMMOCTM kucnopoaa (4,91) Ha uMcno MuHYT B cyTkax (1440),
AenéxHoe Ha 1000.

MO/l xapakTepu3yeT UHTEHCUBHOCTb OOLIEN NErOYHOM BEHTUNSLMM M UMEET NPaKTUYECKOE
3HaYyeHue AN OLeHKM BEHTUAUMM TONbKO B conocTtasnennn ¢ Y4 n [0, 4To no3sonseT opu-
€HTMPOBOYHO CYAWUTb O HANM4MK TUMO- U TUNEPBEHTUNALMK. [1py YacTOM U MOBEPXHOCTHOM Abl-
XaHuu 6onbluas Yacte MO/la naeT Ha BEHTUASLMIO MEPTBOrO MPOCTPAHCTBA, Npy ry6oKkoM —
BO3pacTaeT 06bEM BEHTUNSILUMK anbBeon. MoBbilweHne MO[la oTMeYaeTCsl Npy pas3MYHbIX 3a-
boneBaHuax NErknx W ceppua, HapacTtaeT Mo Mepe MpOorpeccMpoBaHUS HeAOCTaTOYHOCTM
KapAMOPECNMpPaTOPHOM CUCTEMBI U PACLIEHMBAETCS KaK OAHO U3 MPOSIBNIEHUN KOMMEHCALWUM C
LeNIblo AOCTUXKEHMS HEO6X0AMMOro A5 ra3006MeHa YPOBHS BEHTUALMM a/lbBEON, @ TaKXKe
Mpyn NOBbILEHUN 06MEHHbIX NMPOoLEeccoB (TMPEOTOKCMKO3). YMeHbleHne MO/[la BcTpeyaeTcs
MPpW YrHETEHWUM AbIXaTesIbHOro LIeHTPa.

MO/l noasepXeH UHAMBMAYANbHLIM KONebaHUsM.

PekomeHdauuu no oopmaeHuo npomokoaa pabomsi
MonyyeHHble AaHHble BHECUTE B TETPaAb MPOTOKOMOB OMbITOB. CPaBHUTE WX C AOMKHBIMU U
HOPMabHbIMK BeNMYnHaMu. CaenaiiTe BbiBOARbI.

OCHOBHbIW 06MEH AN MYXUMH:

18—30 net: (0,0630 - Bec kr +2,8957) - 240
31—60 nert: (0,0484 - Bec kr + 3,6534) - 240

61 v 6onee net: (0,0491 - Bec kr + 2,4587) - 240
OCHOBHbI 06MEH ANs EHLMH:

18—30 net: (0,0621 - Bec kr +2,0357) - 240
31—60 nert: (0,0342 - Bec kr + 3,5377) - 240

61 n 6onee nert: (0,0377 - Bec kr + 2,7546) - 240
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MokasaTenu NErovyHou BEHTUNIALMK

KBAHTOPMYM

Tabauya 1

[Mokazarens

FuayeHue

.

Yacrora aeixanus (Y471)
PHTMHYHOCTE JBIXaHHA
JerxarensHelii odsem (J10)
Pesepaumii odnem saoxa (PO,)
Peseprubtii 0bbem Boigoxa (PO,,.)

HAKusnennas emrocts gersknx (JKEJ)

Momsnas KE (JUKED):
U MY IR
JUTS KCHIUIHH

EMKOCTE MAKCHMAIIBHOTO BJIOXA

EMEQCTh MaKCHMANBHOIO BRIJIOXA

916 apix/muH
Purmuunoc
300-800 mn

1500-2500 mn

10001500 mn

30004800 sn

Poct (cm) - 25
Pocr (em) - 20

18003300 mn
13002300 sn

Marcumansrnas renTHaANA nergux (MBI 120=170 n
Jlomknas MakcuManbsHas BenTHasuna nerkux (JIMBIT) 1/2 JUKEJI - 35
Muny sl obwem asixanus (MOJ) 6-8 n/mun
Pezeps apixanna = MBJI - MOJ S0-140 n
Gopcuposannan AEJ] (DAKEI) 20 % HKEJ]
O0beMHAA CROPOCTE BIAOXA H BBILOXA:
JUTA MYEKYHH, =8 n/c
IS KCHIHMH 4-6 nic
Jajepaka abixanns Ha sioxe (npoba Wraure) 55-60¢
3aepxKa ALIXAHHA Ha BeoXe (npoba [enyva) 35-40¢
Huaerce Tudno (obbem dopecupoeanHoro elaoxa za | ¢
(OB ) AE):
IS MYAMHH; 80 %
JUISH HEeHLHH 82 %
Bonpocbl

1. Kak n3MepuThb AbIxaTeNbHbIM 06bEM, pe3epBHbIi 06BEM BOXA U PE3EPBHbIN 06bEM Bbl-

[10Xa C NMOMOLLb0 CnnpoMeTpa?

2. HazoBuTe CTPYKTYpbl AblXaTeNbHOW CUCTEMbI, 0603HAYeHHble UMdpaMu Ha pucyHke 1.
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Puc. 1. CTpoeHue AbiIXaTeNbHON CUCTEMbI

3. BblumcnuTe BeNMUMHY BEHTUAISILMM aNlbBEO NPU YCIOBUK, YTO MUHYTHBLIN 0OBbEM [biXa-
HWS paBeH 8 N, 06bEM MEPTBOro nmpocTpaHcTBa — 150 Mn npu ycnosum, yTo: 1) AbIXaTeNbHbIiA
06bEM paBeH 500 Mn, @ YacToTa AblxaHust — 16 pa3 B MUHYTY; 2) AbiXaTenbHbI 06BEM paBeH
250 mMn, @ yactoTa AblxaHns — 32 pa3a B MUHYTY. CpaBHUTE 06BEM BEHTUNALMM anbBeon Ans
060X ClyYaeB 1 ONPEAENNTE, KaKOW PEXUM AbIXaHWs BbIrOAHEE.

4. Onpepenute IDKEJ1 y My>XuunHbl B BO3pacTe 45 neT, ecnm ero poct paseH 181 cwm.

5. Onpegenute XKEJ1 y XeHWwuHbI pocToM 165 cM B 30-neTHeM Bo3pacTe?

6. Ha kakyio BennumHy mameHuTcst MO/, ecnm B NOKOE YMCNO AbIXATENbHbIX ABUXEHWUN
paBHo 20, 10 — 600 mn, npu dunsmyeckon xe pabote Y ysennumnacb Basoe, a 10 — Ha
300 mn?

7. CNnpoMeTpusl NokKasana, YTo XWU3HEeHHasl EMKOCTb NErknx WCMNbITYyeMoro paBHa
38000 mn. U3 Hux POU coctasnget 1700 mn, PO3 — 1500 mn. Ckonbko BO34yxa NOCTYNUT B
anbBeonbl 3a 1 MMH, €CM UCNbITYEMBIN CAENaEeT 3a 3TO BpeMs 18 AbIxaTeNbHbIX ABMXEHWA?

8. MoueMmy nocne NNOTHOW eabl CTAHOBWUTCS TPYAHO AblATh?

9. O6bsicHMTe MexaHu3Mbl BAOXa U Bbiaoxa. Kakue dusmyeckme npoueccsl nexart B OCHO-
Be AbIXaTebHbIX ABMXEHWUIN? [ToYeMy BO BpEMS BblOXa IHEPrUS HE 3aTPayMBaETCs?

10. Kak MOXHO gokasaTtb, 4To cogepxaHume CO2 B BblAbIXaeMOM BO3[yXe CYyLEeCTBEHHO
6onbLe, yeM B aTMochepHOM?

JlabopaTopHas pabora N2 5

Kak npoBepuTb caTypauuio B AOMALUHMX YC/I0BUSAX

TeopeTnyeckas 4yacTtb

300poBbIN YenoBek aenaet oT 12 1o 20 BAOXOB B MUHYTY. IMEHHO CTONbKO HEO6X0ANMO
KNeTKaM M TKaHsAM OpraHusma, YTobbl HaCbITUTBCS ONTUMaNbHOM A030M KMCIOPOAA, Heobxoam-
MOV NSt HOPManbHOW XU3HeaeaTeNbHOCTU. Koraa kucnopoaa HeA0CTaTOYHO, YENOBEK Hauu-
HaeT UCMbITbIBaTb AUCKOMMOPT BO BpeMs AbixaHus. OAblllka — He eAUHCTBEHHbIA UCXO0A, KO-
TOPbIN MOXET MPOM3OMTM NpW AbIXaTeNbHOW HEAOCTAaTOYHOCTU. VIMEHHO MO3TOMY OYeHb BaXKHO
BCeraa KOHTPOAMpoBaTb YPOBEHb KUCN0POAA B KPOBMU.
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OpfHOM M3 CaMblX CEPbE3HbIX MPUYNH AbIXaTeIbHON HEOCTaTOYHOCTM CTa/l KOPOHaBUPYC.
OH aTaKyeT AbIXaTeNbHyl0 CUCTEMY M30LPEHHBIM CMOCOBOM: OpraHaM He XBaTaeT KUCI0pOoaa,
HO OpraHu3M 4enoBeka He CnocobeH 3To onpeaenuTb. 3aboneBaHne MOXET npoTekaTb b6ec-
CMMNTOMHO, 6€3 0AbILLKM, KaLLs U TeMnepaTypbl.

Koraa >xe opraHuM3sM HauMHaeT NoAaBaTb CUrHasbl O TOM, YTO NIErkMe nopaxxeHbl KOBUA-
MHEBMOHMEN, MOCNEACTBMS MOryT ObiTb KaTacTpoduyeckumn. Ytobbl n3bexatb NogobHOro wc-
XoAa, HeobXoAMMO KOHTPOIMPOBATb YPOBEHb HACBILLEHHOCTH KPOBWU KUCI0POAOM. IMEHHO OH
MOKA3blBaET, KaK paboTatloT NErK1e 1 Hy>kKHa M UM AONONHUTENbHASA NOAAEPXKKA.

Ymo makoe camypayus Kuciopooa?

Camypayus — 3TO HaCbILEHWE KPOBU KUCITOPOAOM. Vi3MepseTcs oHa B MPOLEHTHOM COOT-
HOLUEHUWM U CYMTAETCS OAHWMM M3 TMaBHbIX MOKa3aTenen, No KOTOPOMY MOXHO BbIIBUTb MaTono-
rY UK 3a60N1eBaHMSI AbIXaTENbHON CUCTEMBI ELLE Ha HaYa bHbIX CTaausIX.

Koraa mbl AbllwnM, Hawwm Nérkue nepsble MosyvatoT A03Y KUCIOPOAa U AOCTaBASAOT ero Ko
BCEM K/IETKAM U TKaHSIM OpraHvM3Ma Mo KpoBOTOKY. YrNeKUC/bIN ra3, KoTopbii obpa3oBancs B
MpoLEecce AbIxaHusi, BbICBOOOXAAETCS U3 TKAHEN M Mo KPOBM nepeaaércs 06paTHO B NErkue,
13 KOTOPbIX BbIXOAUT HapyXy npu Bblgoxe. CBO60AHOE MeCTO, KOTOpOe OCTanoch B K/eTKax
nocne BbIX0Aa YrNeKMCNIOro rasa, Cpasy Xe 3anoHAeTCs CBEXUM KMCIOPOAOM. Tak Nponcxo-
AWT HEMpepbIBHbI Fa3000MEH B OpraHU3Me YenoBeka.

YT06bI KNCIOPOA, TPAHCMOPTUPOBASICS MO KPOBEHOCHBLIM COCYAaM, OH CBA3bIBAETCS C MOne-
Kynamu remornobuHa. 3Ta CBSi3b BHYTPW OpraHn3Ma HasblBaeTCsl OKCUMreMornobuH. OH u saBns-
eTCsl NMapaMeTPOM, KOTOPbIA OTPaXaeT CaTypaLMio UK YPOBEHb KUCIIOPOAA B KPOBM YesOBEKa.

3a4yem u3MepAmMb YpoBEHb HACLIWEHUA KUCI0POOOM 8 Kposu?

HacbllweHune nérkux n TkaHen O XMU3HEHHO BaXKHO AN Noboro yenoseka. OH HeE06XoaMM
HaM ANst HOPMasibHOW XN3HeAEesTENbHOCTM, CNOCOBHOCTM BLIMOMHSATL €XeAHEBHbIE YHKLWK,
aenatb husnyeckne ynpaxHeHus M npocto xutb. A 90% Bcel 3HEPrUM YENOoBEK MOJSTyYaeT
MMEHHO 13 K1cropoaa.

[lbIxaTenbHas HefOCTaTOYHOCTb MOXKET BO3HWKHYTb MO PsSAy MPUYMH:

¢ M36bITOYHBIN BEC

o AHemus

¢ BbiCOkOe apTepuanbHoe AaBneHune

¢ HapylieHns paboTbl LWTOBUAHOM XKeNe3bl

¢ [laTonoruu cepaua

¢ [noxoe KpoBOCHabXxeHne

¢+ 3aboneBaHns OpraHOB AblXaHusl

¢ KypeHue

o Xvipypruyeckue onepaumu

o TsOKENble TpaBMbl

+ KopoHaBupycHasi nHgekums

MMokazaTenu Kucnopoaa cHuxXarTca u npu 3abonesannn COVID-19. Koraa uHdekums no-
NajaeT B NErkune, OHa NOPaXaeT anbBeosbl, KOTOPbIE YYacTBYIOT B ra3000MeHe, a 3aTeM U re-
MOrNo6KH, y4YacTBytoWMI B TpaHcnopTupoBske O. BocnaneHue TkaHen NpuBOAWT K OTEKY Nér-
KUX U pa3BUTUIO MHEBMOHWM.

[naBHas OMacHOCTb KOPOHaBWpyCa B TOM, YTO Npw NErkMx opmax ero nposiBNeHnus y Yeno-
BEeKa MOXeET M He BbiTb CMMMNTOMOB 3aboneBaHus. TemnepaTypa, Kawenb 1 cnabocTb OTCYTCTBY-
t0T. YenoBek YyBCTBYET cebsi XOpPOLLO M AaXe He 3alyMbIBAeTCsl, YTO MHGeKUUS yxKe Havana
nopaxarb NErkue.

N3mepeHne ypoBHS KMCIOpPOAa B KPOBM — OAMH M3 AEMCTBEHHbLIX CMOCOOOB npeaynpex-
AeHnst nHdekumn. C ero NoOMOLLbIO MOXHO BbISIBUTb KOBUA eLLé Ha HayaslbHbIX CTaAusX U Ha-
yaTb COOTBETCTBYIOLLEE NeyeHune. [lokasaTenb YpOBHS caTypauuu NMOMOXET npeaynpeauTs pas-
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BUTME 6one3Hun 1 nsbexartb eé nporpeccupytowen CTagmm, koraa Heobxoamma rocnuTanmnsa-
LM 1 NOAKIOYEHMS K annapaTy UCKYCCTBEHHON BEHTUSILMMN NErKMX.

OpnHako cnegyeT MOMHUTB, YTO XOTb U3MEPUTbL YPOBEHb HACBILLEHMS KMCIIOPOAOM MOXHO U
CaMOCTOATE/IbHO, NPeAnUCLIBaTL, Kak U YeM JIeYnTb KOPOHABMPYC B AOMALLUHWUX YC/TOBUSX, MO-
XXET TO/IbKO Bpau.

Kakas HopMma ypoBHSI KMCiopofia B KPOBU?

Hopma caTypauumn Kucnopoaa B KpOoBM Y B3pOC/bIX M AeTeN — nokasaTenb MHANBMAYaIb-
HbliAi. 3aBUCUT OH OT (M3MOSIOrMYECKMX 0COBEHHOCTEN OpraHn3Ma M (DaKTOPOB OKPYXatoLlen
cpeabl.

HopMoii NpuHATO CcunTaThb:

¢ 95—98% — y 340p0OBOro Yenoseka

¢ 92—95% — npu XpoHNYeCKnX 3aboneBaHNSAX OpraHoB AblXaHWs

¢ 92—95% — y KypsLMX Ntoaen

Mpy KOpPOHaBMpYCe 3TOT MoKasaTeslb CHWXETCS Ha HECKOMbKO MpoLeHTOoB. YTobbl n3bexatb
KWCNOPOAHOro ronoAaHns, 340POBbIM YenoBeK AO/MKEH HayaTb MPUHMMATbL Mepbl yXXe Mnpw
94%. Koraa HacbllWeHHOCTb KpOoBWU KMUCNopoaoM onyckaetcs A0 90% u Huxe, NOBbILWAETCA Ha-
rpy3Ka Ha XXM3HEHHO-BaXHble OpraHbl — CepAue, NErkue, neyeHb. ITO COCTOSIHME OYeHb onac-
HO 1 TpebyeT He3aMeaIMTENbHOrO NleveHns. B Hanbonee TXENbIX CyYasx caTypaums MoxeT
onyckaTbcs BrnoTb A0 70%, koraa nauueHTa noakMYaloT K annapaty MBJ1. M'vnokceMuyeckas
KOMa HacTynaet npuv nokasarenax Hmxe 60%.

Kak usmepums camypauyuto 8 QOMAWHUX YCA08UAX?

YTobbl OTCNEXMBATL CBOE COCTOSIHME M M36exaTb KaTacTPOMUYECKMX MOCIEACTBUM, MOXHO
CaMOCTOSATENIbHO KOHTPOIMPOBAaTb YPOBEHb KUCIOPOAA B KPOBM Npu KopoHasupyce. Caenatb
3TO MOXHO C MOMOLLbIO CneunanbHOro npubopa Ans M3MepeHust caTypaumu Kucnopoga —
nysibCOKCMMeTpa.

IMynbCOKCMMETP 0YEeHb NPOCT B UCMONb30BaHUW. KpoMe ypoBHS caTypaummn OH Takxxe n3me-
psieT nynbC. PabotaeT npnbop cneayowmm obpa3om:

1. AnnapaT oaeBaeTCs Ha MaseL UM MOYKY yXa ¥ HAUMHAET M3/yYaTb BOSIHbI pa3HON Anu-
Hbl C MOMOLLIbIO CBETOANOAHOMO AaTUMKa.

2. CTeneHb MOrNOLLUEHNS NTyYel 3aBUCUT OT KONMYECTBA KWUC/IOPOAa, KOTOPbIA COAEPXKMUTCS B
KpoBW. HacblleHHble KNEeTKM KpoBW NOrnoLwatoT 6onbLe MHppakpacHoro ceeTa.

3. AnnapaT nosly4yaeT AaHHbIE O NPENIOMIEHNMN, OTPAXKEHUN U MPOXOXAEHWUN STUX JTyYel U
BblAAET pe3ynbTarT.

Y106l NONYYNTL MaKCMManbHO AOCTOBEPHYIO OLiEHKY, Heobxoaumo cobnioaaTb onpeae-
NéHHble npasuna:
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¢ He neiiTe ankoronbHblE N SHEPrETUYECKME HANUTKW Nepea npoLeaypon

¢ He npuHMMaiiTe NuLLy 3a 2 Yaca

¢ He npuHMMaiiTe YCNOKOUTENbHBIE W IEKAPCTBEHHBIE NMPENapaThl, KOTOPbIE BAMAIOT Ha
paboTy cepaeyYHON UK AbIXaTeNIbHOWM CUCTEM

o CoxpaHsiTe HeNoOABMXHOCTb BO BpeMsi MpoLeaypbl

¢ YianuTe nak c nanblia, Ha KOTOPbI/ OEBaAeTCs AaTUMK

o CHUMWTE CepbIy, ECNIM AATUYMK MOMELLAETCS Ha MOYKY yXa

Kak usmepums yposeHb Kucaopoda 8 Kposu 6e3 npubopa?

MpoBepsTb caTypaumio NyibCOKCMMETPOM peKOMeHAYeTCS B NepUoA NaHAEMUMU, a TaKxke
NPV OXXMPEHWM, CEPAEYHbBIX U NEroYHbIX 3ab0neBaHunsX, 60NE3HSX WMTOBUAKW.

Ecnu annapaTta noa pykoW HET, HO Yy Bac MOSIBUANCL OAbILWKA M OMAceHUsl KacaTenbHO CBOe-
o COCTOSIHUSA, B AOMALUHUX YCNOBUSX MOXXHO NMPOBECTN HECNOXHbIN TecT. Bnepsble ero onpo-
6oBanu B AHrUK, TENEPb XXE UM NOJIb3YIOTCS XUTENN MHOMMX CTpaH. HecMoTps Ha TO, YTO ero
MOKa3aHMsl He CYUMTAIOTCS TaKUMM XXe AOCTOBEPHBIMU, KaK NpW UCNONb30BaHMK npubopa, Tect
MOMOXET BbISIBUTb HapyLLEHNS B paboTe AblXaTesbHbIX OpraHoB.

Kak nposepumb camypayuto 6e3 nysibcokcumempa?

1. Caenante rnybokuii BAOX.

2. 3apepxuTte AbiXaHue.

3. OTcunTbIBaliTE BpeMs Ha NpoTskeHun 30 CekyHA.

A6CONIOTHO 340POBbIE NErKNE BbiAEPXAT 3TO UCMNbITaHWE. Ha OCHOBaHMM NOACYETOB, MOX-
HO NPMOBIM3MTENBHO OMpeaennTb YPOBEHb HAChILLEHHOCTM KUCIOPOAOM:

» 30 cekyHa — HopMa B 95—98%

o 10 cexyHA — CHMXEHHbIN nokasaTtenb B 93—94%

¢ 7 CEKYH[l — 3KCTpeMasibHO HM3KWI YpoBeHb B 90%

Mpu HexBaTKe K1cnopoaa cneayet 06paTUTbCs K Bpayy 3a MOMOLLbIO, MPY COMYTCTBYOLLMX
CMMMNTOMax KOPOHaBMpyca — BbI3BaTb Bpaya Ha oM.

Ewé oamH cnocob y3HaTb YpOBEHb HACLILEHHOCTN KPOBWM KUCIOPOAOM — CAaTb aHaniu3
KPOBU B MOJIUK/IVHUKE.

MoskHO U nposepumb camypayuto mesne@oHOM UAU YMHbIMU Yacamu?

TexHWKa He CTOUT Ha MecTe. EE BO3MOXXHOCTM CTAHOBATCA ropasfo LUMpe Urp 1 passreka-
TeNbHbIX NpUNoXeHUI. C MOMOLLbIO FaXXETOB Mbl HAYYMNIUCb OTC/IEXMBATL CBOM NYJbC, hU3n-
YeCKYH aKTUBHOCTb M COCTOSIHUE 3[10POBbS.

HecMoTps Ha TO, UTO MOSIBUNOCH MHOXECTBO MPWUIOXEHWIA, KOTOpbIE MOMOraloT OTCNEAUTb
YPOBEHb KMCIOPOAA, HW OAHO U3 HUX HE NMOKaXXeT BaM A0CTOBEPHbIE CBeAEHUS. ITO MOXHO 06b-
SACHWUTb TeM, YTO ANS OTCNEXUBAHMS caTypaunmn Heobxoammo ABa npubopa: nynbLCOMeTp v aat-
UMK, KOTOPbIN NPOCBEUMBAET KOXY. B COBpEMEHHbIX CMapTdhoHax AaHHOro (yHKLMOHana HeT.

A BOT HekoTOpble smart-yacbl MOryT MoXBacTaTbCs Takon dyHKUMEN. B HekoTopbiX Moae-
nsx putHec-bpacneTos n Apple Watch ycraHoBneH ceetogmoa. OH nU3nyyaeT KpacHble U UH-
(ppakpacHble BOSHbI, KOTOpbIE MPOCBEYNBAIOT
KOXY 1 BbISIBASIOT HACbILLEHHOCTb KNC/TOPOAOM
no uBeTy. B ragxetax Takxke BCTPOEH crewm-
anbHbI gatumk SPOy, rae S — ypoBeHb caTy-
pauun, P — nynbc, a O —kucnopoa. atumk
YNaBAMBaET CUrHaN 1 BbIBOAWUT pe3ynbTaTbl Ha
3KpaH.

OAHAKO MoKasaHusl TakMX YacoB TaKXe He
KOPPEKTHbl. VX TOYHOCTb 3aBUCMT OT BTOpOCTe-
MEHHbIX (PaKTOpPOB: OCBELUEHWs, AABNEHUS U
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AaXe pacrnosioXXeHNs YacoB Ha 3anscTbe. Mo3TOMy nonaraTbCst Ha pe3y/bTaTbl FAAKETOB HE
CTOWT.

Ecnu uyBcTBYEeTE Manenwmne npobnemsl C AblXaHWEM, NOsSIBUIACh NErkas oAbllliKa U y4a-
CTUNCS NYNbC, BEPOSTHO, Y BaC HU3KMIA YPOBEHb HACHILLEHHOCTW KPOBW KUCIOPOAOM. YTObbI
YAOCTOBEPUTLCS B CBOMX OMACEHMSX, UCMOMb3YMTE NYyNbCOKCMMETP UK CAalTe aHanu3 KpoBM.
Tonbko OHW AAZYT BaM BEPHbIN pe3y/bTaT, Ha OCHOBAHWM KOTOPOrO Bpay Ha3HA4MT COOTBET-
CTBYIOLLEE JIeYEHME.

JlabopaTopHas pa6orta N2 6

«M3yyeHne KUCNOTHO-LENOYHOro 6anaHca nuuweBbiX NPOAYKTOB»

TeopeTnyeckas 4yacTtb

KMCNOTHOCTb UM WENOYHOCTL PacTBOpa ONPEeAeNsieTCs KOHLEHTpaLUMeN NOHOB BOAOPOAaA B
3TOM pacteope. KoHUeHTpaumio MOHOB BOAOPOAA BbipaXatoT Yepes pH pacTtBopa (p yKasblBa-
€T Ha OMpeaeneHHyl0 MaTeMaTUYeCcKylo onepaumnto; H — XMMmuyeckun CMMBON BOAOPOAA);
pH — 3TO AECSTUYHbIA NorapudM BeNnYMHbI, 06PaTHOM KOHLEHTpaLUMM MOHOB BOAOPOAA.
B ogHom aM3 (1 n) uncTon Boabl coaepxuTcs 1%107 Mmonb MOHOB Boaopoaa. CnefoBaTenbHo,
ANs BOAbI BenMumHa pH pasHa log (10/107) =7

37a BennumHa (pH 7,0) xapakTepuayeT HeMTpanbHblii pacTBOp (NP KOMHATHOW TeMmnepaTty-
pe). 3HaueHne Hixe 7,0 yKa3biBaeT Ha KMCIbIM pacTBop, a Bbiwe 7,0 — Ha WeNoYHON.

[Mana3oH 3HauyeHun pH, kak npaBuno, BapbupyeT ot 0 go 14,0.

[ng KneTok n TkaHen Tpebyetcs pH paBHbIN 7, @ OTKIIOHEHME OT 3TOW BENUYMHBI Honee Yem
Ha 1 Man 2 eanMHULBI CKa3blBaeTCs Ha HUX rybutensbHo. CnegoBaTtensHo, AN noaaepxanus pH
XNAKOCTEW Tena Ha 6onee nnm MeHee NOCTOSIHHOM YPOBHE CYLLECTBYIOT OnpeaeneHHble Mexa-
HM3Mbl. YaCTMYHO 3TO AOCTUraeTCs Npu noMoLum 6ydepHbix pactsopos (bydepos).

BydepHbI pacTBOp — 3TO PacTBOp, COAEPXALLMN CMECb KaKoi-nmbo cnabon KMCnoThbl 1
eé pacTBOpPMMOMN Conu. [JeNCTBME €ro 3aK/4yaeTcs B TOM, YToObl MPOTUBOCTOSATL M3MEHE-
HUSIM pH. Takoro poaa U3MeHeHUs MOryT BO3HMKATb BCIEACTBME pa3baBneHus, a Takxe npu
AobaBneHnn KMCNoThl UK Conn. HekoTopble OpraHnyeckue CoeiMHEHMS], B YaCTHOCTU besku,
CMocobHbl AENCTBOBATb Kak bydepbl. 9TO KaYeCTBO ABMSETCS OAHUM U3 BaXKHENLIMX NS XKN3-
HefesaTeNbHOCTM OpraHu3mMa.

Mpn ynoTpebneHnn pasnuyHblX MULLEBLIX NMPOLYKTOB BAXHO YUMTbIBaTb UX CTEMEHb KUCNOT-
HO-LLENTOYHOMO BNNSIHMSI HA OpraHbl nuwieBapeHmnst (OKKT).

Ype3smepHoe ynoTpebrieHne «arpeccBHbIX» NPOAYKTOB C HU3KMMK (pH MeHee 4) nnu Bbl-
cokmmm (pH 6onee 10) 3HaYeHUAMM MOXET NPUBECTU K pa3BuTMio 3aboneBaHuin XKT, B TOM
yucne racTpuTty u a3Be xenyaka (npumepsl B Tabn. 1).

Tabauya 1
Mpumepbl nokasatenen pH

BewecrBo pH
XenyaouHbl cok 1.0—2.0
Koka-kona 3.0+0.3

SA6104HBIN COK 3,0

MNuBo 4.5

Kode 5.0

Yan 5.5

Ko>xa 340p0oBOro yenoseka 5.5
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[MpodoxeHue
BewecTso pH
CnioHa 6.8—7.4
Mornoko 6.6—6.9
Yuncras Boga 7.0
KpoBb 7.36—7.44
Mopckas Boaa 8.0
Mbin10 (XXKnpoBoe) Ans pyk 9.0—10.0

MpakTnyeckas 4yactb

Lenb pabotbi: 3y4nTb METOANKY onpeaeneHns pH pasnnyHbIX BELECTB.

O6opyanoBaHne n Marepmnanbi: undposas nabopatopus Releon ¢ gatymkom pH, 6 mep-
HbIX CTaKaHOB C MMLUEBLIMM MPOAYKTaMW: MUTbEBAS BOAQ, KOKA-KoNa, MONMOKO, Kode, anenbcu-
HOBBIV COK, MMHEpasibHast U AUCTUINMPOBAHHAs BOAa.

TexHuka 6e3onacHoCTH

1. MNepep HayanoM paboTbl 0cBO6OANTE paboyee MeCTo OT MOCTOPOHHUX NPeaMETOB.

2. CobntopaiiTe 0OCTOPOXHOCTb NpU paboTe € AaTYMKOM 1 pacTBOPaMM.

3. TOYHO BbIMONHSAWTE YKa3aHUs yuuTens npu pabote C HUM B OTHOLIEHUM NOPAAKA AeN-
CTBUN.

4, Mo okoHYaHWKM paboThbl NpuBeAUTE B NOPSAOK pabouee MecTo.

Xoa pabortbi:

1. V3yunTb pH B pa3fnnyHbX pacTBOpax MPOAYKTOB NUTaHUS.

2. Ans uamepeHuii HeobxoaMMo UCMosb30BaThb AaTumk pH uMdpoBoit nabopaTopuw.

3. Mocne Kaxaoro M3MepeHus Wyn AaTunka HeobxoaMMo CnoiackueBaTb B AUCTUNNMUPO-
BaHHOW Boje.

4, PesynbTaTbl 3KCNepUMEHTa 3aHeCTu B Tabnuuy 2.

MpepncTaBneHne pe3ynbTaToB HabnoaeHnn

Tabauya 2
Moka3aTenu pH 06bEKTOB MCCNEAOBAHUI

N° O6pasen Mokasarenb pH OnucaHue obpasua

1 MuTbeBas Boaa

2 Koka-kona

3 Kode

4 AnenbCcMHOBBIN COK

5 MwHepanbHasa BoAa
BbiBoAbI: CHhOpMynMpYNTE BbIBOALI M OTBETLTE HA BOMPOCHI.
1. Y70 Takoe pH?
2. Kakasi cpea Hambonee xapakTepHa A/ NPpOAYKTOB NUTaHUA?
3. OnpepenuTtb CTENEHb arpecCMBHOCTM UCCNeAOoBaHHbIX NpoaykToB ansg XKT?
4, CpenaTb BbIBOAbl MO NPOAENaHHOW paboTe.
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KoHTponbHble BONpOCHI

1. MNepeuncnute Metonbl onpeaeneHus pH.

OTBeT: YHuBepcanbHas uHAvKaTopHas bymara, aatumk pH.

2. [JonyctuMo Nn onpeaeneHne KUCI0THO-LLENMOYHbIX CBOMCTB BELLECTB OpraHoNenTuye-
CKMMM MeToaaMn?

OtBeT: HeT ()kMAKOCTb MOXET He 0bnagaTtb 3anaxoM U LBETOM, HO MMETb BbICOKYK KWUCNOT-
HOCTb, YTO OYE€Hb OMACHO A1 OpraHM3ma).
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MUKPOCKOINWYECKUE UCCJIEQOBAHUA

JlabopaTopHas pa6ora N2 1
«MpuroroBneHune npenapara KJ1e€TOK COMHOM Yellyun JIYyKOBULbI JTyKa»

Koxuya nyka

lpasuna npuzomosneHus Mukponpenapama

1. Bo3bMWTE MpefMeTHOE CTEKNO, TLATENbHO NPOTPUTE €ro CreuuanbHon candeTkonm.

2. CnoMoLLbiO NUMNETKN HaHecuTe 1—2 Kannu BOAbl Ha cepeanHy NpeaMeTHOro CTekna.

3. OCTOPOXHO C MOMOLLbIO NPenapoBasibHON UMbl CHUIMUTE KYCOYEK MPO3PaYHON KOXMLIbI
C BHYTPEHHEI MOBEPXHOCTY YeLlyW Jyka Npy NOMOLM NpenapoBanbHOM uribl (ByabTe akkypart-
Hbl) MM HENOCPEACTBEHHO pyKaMu. MMONOXNUTE KyCOYeK KOXWULIbI B Kanso BOAbl M aKKypaTHO
pacripaBbTe KOHYMKOM WUrJbl.

4, HakpounTte npenapaT MOKPOBHbLIM CTEK/IOM.

5. TMomecTtute npenapat nog o6bekT1B MUKPOCKONa u paccMoTpute ero. OTMeTbTE, Kakue
KNeTKW Bbl BUAUTE.

6. OkpacbTe npenapaT pacTBOPOM Moga. [Ins 3TOro Ha NpeAMETHOE CTEK/I0 PsSiAOM C Mo-
KPOBHbIM HaHeCUTe Kanio pacTBopa ofa. M3nuiuku pacteopa yaanute hunbTpoBanbHou by-
Maromn c NpOTMBOMOJIOXHOM CTOPOHbI Npenapara.

7. PaccMoTpuTe OKpalLeHHbIM NpenapaTt noa UuMgpoBbiM MUKPOCKONOM. Kakne N3MeHeHus
Bbl HAbnopgaete?

8. HaiignTe 060104Ky, OKpYXatoLLyto KNeTKy (TEMHas nonoca), uutonnasmy (3010TUCToe
BELLECTBO), 94P0, BaKyOJib C KNETOYHbIM COKOM.

9. Cpenaite MukpodoTorpadmio KNETOK KOXULbI JlyKa U pa3MeCcTUTe ee B 3/1EKTPOHHOM
TeTpaau. Ykaxute 060104Ky, LMTONNA3My, SAPO, BaKyonb C KNeTOYHbIM COKOM. (Mpun ncnonb-
30BaHMM 0ObIYHOW TETPaAW CAENanTe pUCYHKU KapaHAaLloMm).

UHCTpyKTUBHasA KapToYKa

Xop paboTbi

1. Bo3bMWUTE MpeaMeTHOEe CTEKNO, TLATeNbHO MPOTPUTE €ro CreumanbHoOn candeTkom.

2. C noMoLLblo MMNETKN HaHecuTe 1—2 Kanv BOAbl Ha cepeanHy NpeaMEeTHOro CTekna.

3. OCTOpOXHO C MOMOLLbIO NPenapoBasibHON UMbl CHAMUTE KYCOYEK MPO3PaYHON KOXMLIbI
C BHYTPEHHE NOBEPXHOCTU Yellyn nyka (byabTe akkypaTHbI). MON0XUTE KyCOUYeK KOXMLUbI B
Kanso BOAbl M aKKypaTHO pacnpaBbTe KOHYMKOM MpenapoBasibHOM UMbl

4, HakpoiTe npenapaTt NMOKPOBHbIM CTEK/IOM.

5. MoaroTtoBbTe K paboTe LUMhPOBOM MUKPOCKON.
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6. MomecTuTe NpenapaT noj 06bEKTUB MUKPOCKONa M paccMoTpuTe ero. OTMETbTE, Kakue
KNETKM Bbl BUAMTE.

7. OkpacbTe npenapaT pacTBOPOM iMoaa. [Nt 3TOro Ha NPeAMETHOE CTEK/0 PSiAOM C Mo-
KPOBHbIM HaHeCuTe Kannio pacTBopa Moaa. M3nuwku pacteopa yaanute GunbTpoBasbHOM 6y-
Maroii C NPOTVBONMOJIOXHOW CTOPOHbI Npenapara.

8. PaccMoTpuTe OKpaLLEHHbIN NpenapaT nog MUKPOCKONoM. Kakue n3MeHeHus Bbl Habo-
paete?

9. Haigute 060/104Ky, OKpyXatoLLlyto KneTky (TEMHas nonoca), uMtonnasMy (3010TUCTOe
BELLECTBO), AP0, BaKyOsb C K/IETOYHbIM COKOM.

10. CpenainTte pUCYHKM KNETOK KapaHAalloM, noanuwute 060/104Ky, LMTONIAa3My, S4po,
BaKyOJIb C K/IETOYHbIM COKOM.

11. Caenaifte MUKpodoTOrpachuio KNETOK KOXMLbI Yellyn SyKOBULbI NIyKa W pa3MecTuTe eé
B 3/1EKTPOHHOMN TeTPaaM, caenanTe HeobxoanMble NOAMUCH.

JlabopaTopHas pa6orta N2 2
«CTpoeHHne pacTUTeNbHON KIETKNU»

Kin
e N
s L (.

3uz2okakmyc JnudepMuc nucma 2epaHu

[Ans opraHu3auuy AaHHoW nabopaTopHoM paboTbl MOXHO MCMOSIb30BaTb FOTOBbLIE MUKPO-
npenapatbl C paCTUTENbHbIMW KNeTKaMu, rae BUAHbI OpraHoMAbl: XN0ponaacTbl, BaKyonu, sapo.
M3yyeHune ynbTpacTpyKTYpbl KNETKM MOXHO NMPOBOAUTb, UCNONL3Ys hoTorpadum C 3NEKTPOH-
HOMO MMKpocKkomna. MOXXHO 1Cnonb3oBaTh PoTorpadum yyebHuka, AEMOHCTPUPYS MX C NOMO-
LLbtO JOKYMEHT- KaMepy uin MHTepHeT-pecypcsl.

MHcmpykmusHasa Kapmoyka

Xoa pa6oTbi:

1. TMoproToBbTe MMKPOCKON K paboTe.

PaccMoTpuTe MpeanoXeHHble BaM MUKponpenapaTbl pacTUTENbHbIX KIETOK.

2. Haigute 060104Ky pacTUTENbHBIX KNETOK. M3yunTe eé CTpoeHue (MCnonb3ys MaTtepuan
yyebHuka nnn NHTepHeT-pecypcbl). B 4éM 0CO6EHHOCTb CTpoeHUst 060/104KM KETOK pacTe-
HUI? Kakne pyHKLUMM BbINONHAET 060104Ka?
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3. Hamgute sApo B pacTUTENbHbIX KneTkax. M3yunTte ero ctpoeHne (MCnonb3ys Matepuan
yuyebHuka nnm NHTepHeT-pecypcbl). Kakne dyHKLMK BbINOMHSET 94p0?

4, Hanaute XNnoponnacTbl B pacTUTENbHbIX KneTkax. M3yuute ux cTpoeHue (Mcrnonb3ys Ma-
Tepuan yuyebHuka nnm MHTepHeT-pecypchl). B 4EM 0COBEHHOCTb CTPOEHNS XI0POMIAcToOB Kiie-
TOK pacTeHui? Kakue elle nnactmabl MoryT

5. NpUCYTCTBOBAaTb B PacTUTENbHbIX KneTkax? Kakue dyHKUMM BbINOAHSIOT Nnactuabl?

6. HaiauTte uMTOonnasMy B pacTUTENbHbIX KNeTkax. M3yuute eé€ ctpoeHue (MCnonb3yst mate-
puan y4yebHuka unu VHTepHeT-pecypchbl). B ueM 0cobeHHOCTb CTPOeHMsT uuTonna3mbl? Kakne
(PYHKUMK BbINOMHAET unTonnasma?

7. HanauTe BaKyonu C KNETOYHbIM COKOM B PaCTUTENbHbIX KNeTKax. M3yunTe nx ctpoeHune
(ucnonb3yst MaTepuan y4yebHuka unu MHTepHeT-pecypchl). B 4yeM 0COBEHHOCTb CTPOEHUS Baky-
ONeN B paCcTUTENbHbIX KNeTkax? Kakue (yHKLMM BbINOHSOT BaKyonu?

8. Caenante pUCYHKM KNETOK KapaHAalioM, noanuiumte o60nouky, uMtonnasmy, Sapo, Ba-
KyOJ1b C K/IETOYHbIM COKOM, XJI0POMNacTbl.

9. Cpenaunte MukpodoTOorpaum KNETOK pacTeHWi U pa3MecTUTe WX B 3NEKTPOHHOW TeTpa-
AW, caenante HeobxoanMble NOANUCH.

10. PaccmoTtpuTe poTorpadum KNETOK, caenaHHble C MOMOLLBIO 3TEKTPOHHOTO MUKPOCKO-
na. HaauTte Ha pucyHkax pvboCOMbI, 3HAOMNA3MaTUYECKYI0 CETb, MUTOXOHAPWM, anmnapaT
FonbaXxu, NMM30CoMbl. U3yunTe ux cTpoeHne n dyHKUMK, UCNOb3yst MaTepuan y4yebHuka unm
NHTepHeT-pecypchl.

11. Mo pe3ynbTaTtaM paboThbl 3anonHMTe Tabnuuy «CTpoeHne 1 hyHKLUM OpraHoUaoB KNeT-
KW pacTeHui».

CtpoeHue U PyHKLMN OPraHOMAOB KJETKU pacTeHUi

N? Ha3ssaHue opraHoupa 0co6eHHOCTH CTpOeHuUs DyHKUUMU
1 | Obonouka

2 MeMbpaHa

3 LinTonna3sma

4 | daopo

5 | Xnoponnacthl

6 | Xpomonnactbl

7 | Nemnkonnactsbl

8 MuTOXOHAPUK

9 Annapat [onbaxm
10 | Jlnsocombl
11 | Bakyonu

12 | 2MNC

13 | Pubocombl
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&S

TECT
KnetoyHoe cTpoeHue opraHusMoB
Bonpoc BapuaHTbl 0TBETOB
1 [na KNeTKun 3Toro 1. MuToxoHapwii
: — opraHu3ma xa- 2. KnetoyHoro ueHTtpa
| Q’ Q’ ‘\ PaKTEPHO HaNu- 3. Sapa
’ yne 4. Mnactup
\ b v @
‘ .\§ ’/ J
2 Kakon cTpykTyp- 1. Annapat ['onbaxu
! § HbIN 2. KnetoyHast MeMbpaHa
KoMnoHeHT Knert- 3. 2MC
Ku 4. UeHTpuonu
n306paxxeH Ha
pUcyHke?

3 B )XMBOTHOM 1. MutoxoHapwui
KNeTke OTCYTCTBY- 2. KneToyHoro ueHTpa
loT: 3. Mnactna

4. dgpa

4 Ha pubocomax B 1. benku
KneTke obpasy- 2. Xwupbl
HoTCA: 3. DHepruio

4. Yrnesoabl
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BUOJIOTNA KBAHTOPMNYM
lMpodoskeHue
BapuaHTbl OTBETOB
5 K opraHongam 1. JInsocoml
KNeTKN OBYMEM- 2. MutoxoHapun
6paHHoro cTpoe- 3. Pnbocomel
HUS OTHOCSIT: 4. IMC
6 Onpepenute 1. annapat Fonbaxu
CTPYKTYpPY KneT- 2. MeMbpaHa KNeTKkn C
K, M306paxKeH- rMINKOKANEKCOM
HYIO0 Ha PUCYHKE 3. MembpaHa KneTku ¢
KNIETOYHOMN CTEHKOM
4. 3Hponna3MaTmyeckas
ceTb
7 K opraHongam 1. JInsocoml
KNeTKn AByMeM- 2. MuToxoHapumn
6paHHOro cTpoe- 3. Pnbocomel
HUS1 OTHOCSIT: 4. IMC
OcyLwecTBMTE MHOXXECTBEHHbIN Bbl6Op (ABa BEpHbIX OTBETA M3 LUECTH)
8 HasoBuTe Yyactu 1. Ctpoma
xnoponnacra, rge 2. Pnébocombl
nponcxoauT ¢o- 3. T'paHbl
TOCHHTES! 4. Tunakonapl
5. BknoyeHusa kpaxmana
6. Konbuesas AHK
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Bonpoc BapuaHTbl 0TBETOB
YcTtaHOBMUTE COOTBETCTBME

9 YcTaHoBuTe COOT- 1. MuToxoHApus
BETCTBME Mexay 2. napgkas 3MC
PUCYHKOM C U30- 3. Mnactnaa
bpaxeHnem opra- 4, Annapat [onbaxu
HOMAa W ero Ha-
3BaHMeM

YcTraHoBMTE NMpaBUJIbHYIO NOC/EA0BaTe/IbHOCTb

10 [Mpouecc cnHTe3a 1. TpaHckpunums
6enka npoxoaut 2. Boixog nPHK 13 aapa
cneaywne ata- B UMTONIa3My
nbl: 3. ObpasoBaHne  KOM-

nnekca Pnbocoma-nPHK
4. [loctaBka aMWHOKUC-
NOT K MeCTy CuMHTe3a benka

166 B conepxaHue




BEVMOJIOruns Q7 KBAHTOPUYM

JlabopaTopHas pa6orta N2 3

«Mna3monus n gennasMonun3 B KJI€TKax pacTeHnin»

TeopeTnyeckasn 4yacTtb

Mnasmonuz — 310 OTAENEHWE npoTonnacTa (KMBOE COAEPXKMMOE PacTUTENbHOM KNETKK) OT
KNETOYHOMN CTEKM PaCTUTENIbHON KNETKM BCNeACTBME NoTepu Boabl. O6bIYHO NpoLecc nna3mo-
nn3a 0bpaTM M He NPUYMHSET 3HAUNTENBHOMO Bpeaa KneTke. BocctaHoBneHne 06bEMa LnTo-
nna3mbl O MCXOLHOr0 YPOBHS NP NEpeHOCe KNETOK B YACTYHO BOAY MW pacTBop ¢ 6onee Bbl-
COKMM BOAHbIM MOTEHLMANIOM HA3bIBAKOT 0en/ia3mMo/IU30M.

JlabopaTopHoe n3yyeHune npouecca naasmMonmn3a Ha npuMepe pacTUTeNbHbIX KINETOK KOXU-
Lbl NyKa, NMO3BONSIET U3YUNTb OCHOBHbIE CBOWCTBA K/IETOYHOW MEMOpaHbI, a TaKXXe NpPOBECTH
CPaBHUTESbHbIV aHaNM3 MeXay KNeTkaMu pacTeHUIN U XXMBOTHBIX.

NS U3y4yeHus nna3mMonnm3a MOXHO UCMOMb30BaTh pa3Hble copTa Nyka (benbii 1 KpacHbIn).
B 3aBMCMMOCTH OT BbIBpaHHOro copTa onpeaenseTcs HeobxoaAMMOCTb UCMNOb30BaHNS Kpacu-
Tens. Ecnu ans npuroToBneHus MUKpOMpenapaTta MCnonb3yeTcs KpacHbIM COPT NyKa penyaToro
(Alliumcepa), TO KpacUTENb He HyXeH. Bo BTOpOM cnyyae koraa MCnonb3yetcs 6enbiit copT Ny-
Ka, NydLUe BCEro roToBUTb BPEMEHHbBIE NpenapaTsl, C 406aBNEHNEM 101a B UCXOAHbIN BOAHbIN
pacTeop. [na Bu3yanusaumm nnasmMonmsa B KneTke ncnonb3ytoT pacteop NaCl B Manbix KOH-
LeHTpaumsx.

MpuYMHON NNa3MoNM3a ABNSETCS NMOHUXXEHWE BOAHOIO NOTEHLMANA PacTBOPa, B KOTOPOM
HaXo4aTCa KNeTKW Nnyka. B cneacrteve yero Boda MoKMAaeT npeaenbl KNeTkn U npoTonnacT oT-
CTaeT OT KNETOYHOW CTEeHKW. ECnu BOAHbIN NOTEHUMAN KNETKWM U pacTBOpa BbIPOBHSATb, TO Npo-
TOMNAcT BOCCTAHOBUT CBOM 06bEM U MpoM30MAET Aenna3monus. Mpu NpoAoKUTENBHOM Nnas-
MO/IM3e BO3MOXHO HapyLleHne NPOHMLAEMOCTM MeMOpaH KNeTOK W Kak CneacTtBue, OTCYTCTBUE
Aennasmonusa.

MpakTnyeckas 4yactb

Lenb pa6oTtbi: W3yunTb CBOWCTBO MOJMYMPOHULIAEMOCTM KIETOUYHON MEMOPaHbI.

O6opyaoBaHne n Marepuasibl: nNpeaMeTHble CTeKa, NOKPOBHbIE CTeKNa, npenapoBanb-
Has Wrna, NUHLET, NUneTka, pacTBop oaa, pactBop NaCl, auctunnmpoBaHHas Boaa, GuUIbTPO-
BanbHasl bymara, MMKPOCKOM, COYHbIE Yellyn nyKa.

TexHuka 6e3onacHoCcTH

1. Nepea HayanoM paboTbl 0cBO6OANTE paboyee MeCcTo OT MOCTOPOHHUX NPEAMETOB.

2. CobntopaiiTe OCTOPOXXHOCTb Npu paboTe ¢ NpenapoBasibHbIMK UrNaMK, NPEAMETHBIMU U
MOKPOBHbIMK CTEKNAMK BO U3bEXaHME YKOOB U NOPE30B.

3. He ponyckaiTe nonaaaHvs KpacuTENst Ha KOXY, Fnasa U oaexay.

4, MpuctynaiiTe K paboTte TONbKO TOrAa, koraa ybeauTechb B MCMPaBHOCTY MMKpockona. Tou-
HO BbIMNONHANTE YKa3aHMsa yuuTenst npu paboTe C HUM B OTHOLLEHWUM NopsiiKa AENCTBUN.

5. Mo okoH4YaHMK paboTbl NpuBeaMTe B MOpSAOK paboyee MecTo.

Xoa pabortbi:

MpurorosneHue MMKponpenapaTos

1. Ha npegMeTHOE CTEK/I0 HAHEeCTW Kans BOAbl C MOMOLLbI aBTOMaTMYeCKoro Ao3aTtopa
N 06bIKHOBEHHOW NMUMNETKM.

2. HeobxoanMo OTAENUTb TOHKYIO KOXMLY OT Yellyu nyka.

3. MNomecTuTb B Kano BOAbl HA NPEAMETHOM CTeKNe KOXWLY IyKa U akKypaTHO pacnpaBuTb
npenapoBasibHOM WUIoW, HaKpbiTb MOKPOBHBLIM CTEKJIOM.

4, HacTtpoiTe Mmkpockon. CTONMK AOMKEH BbiTh ONYLLEH, CBET CCHOKYCMPOBAH B OKYNsipe,
Anadparma nosIHOCTbIO OTKPbITA, YCTaHOBEHO Manoe yBenuyeHue (4x10).

5. Pa3mecTuTe MUKponpenapaTt Ha NpeAMETHOM CTO/IUKE M MNOAHUMUTE ero A0 KoHua. [pu
3TOM CneauTe, YTobbl MOKPOBHOE CTEKNO U 06BbEKTUB HE COMPUKOCHYIUCH.
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6. Fnagsa B OKynsip, MeAIeHHO C MOMOLLbIO MaKPOBMHTA ONyCKaWTe CTOMMK A0 MOSIBNEHUS
YETKOro M306paxkeHus.

7. PaccMoTpuUTE COCTOSIHME MPOTOMNJIACTa NO OTHOLLEHMIO K KNIETOYHON CTEKE Npy 60MbLLOM
yBenmyeHun (10x10), ucnonb3yss MUKPOBUHT A/ HACTOWKM PE3KOCTU. 3apucyiTe MUKponpena-
paT ¢ 0603HaYeHeM BCeX BUAMMBIX OPraHOMAOB KNETKW UCMONb3ys pucyHok NO 1.

8. MNpousseanTe nnasMonum3s: kannto pacteopa NaCl nuneTkon nepeHecT K Kpar NOKPOB-
HOro CTeKNa, a C MPOTMBOMO/IOXHOM CTOPOHbI OTTSHYTb XWUAKOCTb (PUALTPOBAHHOM Gymaromn.

9. PaccMoTpuTe M3MeHeHus, NpoM3oLeLune B KneTkax, Takxke npu 60/bLLIOM YBeNnYeHnm
(10x10). 3apucyiTe MMKponpenapaTt UCnonb3ys pucyHok N9 2.

10. MpousBeanTe AennasMonms: Kanao ANCTUINMPOBAHHOW BOAblI HAHECUTE Ha Kpal no-
KPOBHOIO CTEKNA, @ C NPOTUBOMNOJIOXKHOWM CTOPOHLI HEOBXOAMMO OTTAHYTb XUAKOCTb DUNIbTPO-
BaHHoW Bymaro.

11. CoenaiTe onvcaHune NpoLeccoB, NPOUCXOASLIMX B K/IETKAX B FMNEPTOHNYECKOM 1 TUMo-
TOHWYECKOM pacTBopax.

O6parute BHNMMaHue!

B pamkax LukonbHOM nabopaTopHoM paboTbl yaobHee BCero MCcnonb3oBaTb KPacHbIM COpPT
NyKa, He TpaTs BpeMs Ha MPUroTOB/IEHWe pacTBopa C KpacuteneM. Ecnu Bbl pelmte paboTaTtb €
6enbiM COpTOM fyKa, TO ANS MPUrOTOB/IEHWE LMTOMOMMYECKOrO Kpacutens K 5 Ma BOAHOro pac-
TBOpa AobasbTe 2 Kanav pacTeopa Moaa. ns Toro, 4tobbl NpoM3oLwen npouecc AennasmMonm-
3a Nyylle BCEro MCrnosib30BaTb pacTBOP AUCTUNNMPOBAHHOW BOAbI, HO, EC/IN €€ HET, MOXHO
NCMNosb30BaTb BOAOMPOBOAHY!IO.

MpeacraBneHune pe3ynbTaToB HabnaeHMi

Puc. 1.

BbiBOabI

CdopmynupyiTe BbIBOAbI MO BOMPOCAM:

1. Kakue M3MeHeHust mpomcxoasaT C NpOTONNacToOM pacTuTenbHoi knetku B pactBope NaCl?

2. Kakune n3MeHeHusi NPOUCX0AsT C KNETKOW B AUCTUNIMPOBAHHOMN Boae?

3. bnaroaaps kakoi 0co6eHHOCTU KNETOUYHOW CTPYKTYpPbI, COXpaHsieTcs (hopMa pacTUTeSb-
HOM KNETKW B NpoLiecce nna3monmsa?
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KoHTponbHble BONpOChI
1. B kakoM pacTtBope 06bEM nNpoTonnacta yMeHbLIaeTcs:

a) U30TOHMYECKUN; B) rMNEpPTOHNYECKUN;
6) rMNOTOHMYECKNI; r) pacTBOp He BNUSET.
OTBET: B

2. Hanuuve kakoro opraHouaa obecneuvBaeT coxpaHeHue (HOopMbl pacTUTENbHOW KNETKM
npu NoTepe Bnaru:

a) BA3Kas uMTONIa3Ma B) NnacTmabl
6) nnazmonemma ) KNEeToYHas CTeHKa
OTBET: I

3. Kakve otnnums umeet 060/7104Ka pacTUTENbHOM W XMBOTHOW KNETKU. YKAXWTE HE MeHee
2-yx ocobeHHoCTeN:

OtBeT:

1. Y pacTuTenbHOM KNETKU UMEETCSt KNEeTOYHas CTEHKA M3 LiEN0N03bl M NNasMoAecMbl, Ko-
TOpble 06bEANHSIIOT COAEPXMMOE BCEX NPOTOMNNACTOB PAaCTUTESbHbIX KNETOK.

2. Y XVMBOTHOM KNETKN MMEETCS TIMKOKAIMKC Ha NOBEPXHOCTM MeMBpaHbl, @ KIeToYHas
CTEHKa OTCYTCTBYET.

JlabopaTopHas pa6orta N2 4

«0C06eHHOCTN pa3BUTHSA CMOPOBbIX PAaCTEHUIn»

TeopeTunueckas 4acTtb

JKM3HEHHBIN LMK/ NAnopoTHMKA (NMpUMep: LUMTOBHMK MYXXCKOW) MpeacTaBnsieT cobon uepe-
AOBaHWe 6ecnonoro 1 NONOBOro NOKONEHMA. JOMUHUPYIOLWMM MOKOSIEHUEM SIBNISIETCS CMOPO-
duT. Ha cneumanuanpoBaHHbIX IUCTbSX — BalsiX, Pa3BMBAKOTCA COPYChI (CKOMMEHNS CNOpaH-
TMEeB). ITU CKOMNEHUSI HAXOASATCA Ha HUXXHEW CTOPOHe Balu. B cnopaHrusix nyTém Melio3a
dopmupytoTcs cnopbl. C MOMOLLbLIO KOMbLA COpaHrus cnopbl pasbpaceiBatoTcs U B 6naronpu-
ATHbIX YCNOBMSX NpopacTatoT. U3 cnop pa3sMBaeTcs NonoBoe nokosieHne (3apocTok), npea-
CTaBNIEHHOE 3€MEeHON NNACTUHKOW ANAMETPOM OKOMO 1 CM. 3apOCTOK HE paCUYNEHEH Ha OpraHbl
U HE UMEeEeT KOopHeii (ecTb pu3onabl). Ha HUXHEN CTOPOHE 3apoCcTka hOPMUPYIOTCS MYXCKUE M
XEHCKWE MOMOBble OpraHbl (aHTEPUANM U apXeroHuKn), B KOTOPbIX MUTO30M Pa3BMBAIOTCS rame-
Tbl. OAHUM 13 BaXKHEMLINX M HEOBXOAUMbBIX YCNOBUM ANS CIIMSIHWS NONOBbIX KNETOK SABNSIETCS
Boaa. bnarogaps kanenbHoM Bnaru, CNepMaTo3ouabl NEPEN/bIBAIOT K apXErOHUAM U OMI0A40T-
BOPSIIOT AWLiEKNeTKy. M3 0bpa3oBaBLUENCS 3UroTbl pa3BMBAETCS MOJSIOAOM cnopoduT. Monoaoi
3apoabl NoTpebnseT nuTaTenbHble BELLECTBA M3 3apOoCTKa A0 TeX Nnop, Noka y Hero He cdop-
MUPYIOTCS COBCTBEHHbIE NINCTbS N KOPHM.

JlabopaTopHoe M3yyeHne LMKNa pa3BuTUS NanopoTHUKA, NO3BOSIET HArNaAHO pa3obpaTth Bce
OCHOBHble CTaanW pa3BUTMS pacTeHus. MosBNSEeTCS BO3MOXHOCTb BbISIBUTb YepTbl MOpd0-aHaTo-
MWUYECKOro CXOACTBA C HM3LUMMU pacTeHUSIMM, a Takxe onpeaenuts apoMopdo3bl, BNepeble nos-
BMBLLMECS Y CMOPOBbIX pacTeHuM. MpaKTUKO-OPMEHTUPOBAHHBIM NOAX0A CNOCOBCTBYET Hambonee
KauecTBEHHOMY pa3bopy AaHHOM TEMbI, MPK NOATOTOBKE K 3K3aMEHALIMOHHLIM paboTaM.

MpakTnyeckan 4yactb

Lenb pa6otbi: n3yunTb pa3sutie cnopoduta 1 raMmetoduTa CnopoBbIX pacTEHUM.

O6opyanoBaHne n Mmarepuasibl: NpeaMeTHble CTeKa, NOKPOBHbIE CTeKNa, HOYTOYK, B1HO-
KYNSIpHbIA MMKPOCKON, KamMepa, npenapaT CrnopaHruii NanopoTHMKa, NpenapaT MnornepeYHbiii
Cpe3 IMCTa NanopoTHMKa, NpenapaTt 3apoCTOK NanopoTHMKA.

TexHuka 6e3onacHOCTH

1. MNepea Havanom paboTbl ocBoboAMTE pabouee MecTo OT NOCTOPOHHUX NPEAMETOB.

2. Cobntopante 0CTOPOXHOCTbL NpK paboTe C NPeAMETHLIMUA M MOKPOBHLIMU CTEKIAMM BO
n3bexxaHne nope3os.
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3. MpuctynainTte k pabote TONbKO Toraa, korga ybeautech B UCMPABHOCTY MMKPOCKOMa. Tou-
HO BbINOMHANTE yKa3aHWs yuuTens npu pabote C HAM B OTHOLIEHUM NOPSAAKA AENCTBUN.

4. o oKOHYaHuK paboTbl NpuBeaMTE B NOPSIAOK paboyee MecTo.

Xop pa6oTbli:

Pabora c MukponpenapatamMm

1. Hactponte mukpockon. CTONMK AomkeH 6biTb onyLeH, cBeT CchOKYCMPOBaH B OKYNsIpe,
AvadparMa noHOCTLIO OTKpPbITa, YCTAHOBNEHO Manoe yeenuyeHue (4-10).

2. PasmecTuTe MMKponpenapaT Ha NpeaMeTHOM CTOMKE U NOAHMMUTE ero A0 KoHua. Mpu
3TOM cneauTe, YTobbl MOKPOBHOE CTEKO U 06 BEKTUB HE CONMPUKOCHYIUCD.

3. [naas B OKynsip, MeAIeHHO C NOMOLLbI0 MaKpOBMHTA OMYyCKanUTe CTONMK A0 NOSIB/IEHMS
YETKOro M306paxkeHus.

4, PaccmoTpuTe Mukponpenapat npu 6onbwomM ysennyeHnn (10+-10), ncnonb3ys MUKpo-
BUHT A9 HAaCTOWKM pe3kocTu. M3yunTe Mopdonormyeckme 0CO6EHHOCTH CTPOEHMSI CNOPAHIUst
nanopoTHuKa. BeinonHuuTe 3aaaHune NQ 2 (nyHkT N21—4).

5. MpoBeanTe cMeHy MuKponpenapata. HeobxoaMMo OnyCTUTb NPeaMETHbLIA CTOMMK, OT-
XaTb fankun Gukcaumm NpeaMeTHOro CTeksa n akkypaTHO 3a BOKOBbIE CTOPOHbI CTEKNA U3bATb
MWKponpenapar.

6. YcTaHoBMTE Ceaytowmin MUKponpenapart, Ha 6onbwom yeennyenumn (10+-10) paccmoTpu- Te
CTPOEHMe Balin NanopoTHMKA. BeinonHuTe 3apaHune NQ 2 (nyHkT N25—8).

7. YCTaHOBUTE Cneaytowmin Mukponpenapat, Ha 6onbluoM yBenuyenun (10-10) paccmoTpu- Te
CTpO€EHue 3apoCTKa NanopoTHUKA. BeinonHuTe 3aaaHune N2 3.

8. CoenaiiTe onncaHue NpoLEeccoB, NPOMCXOAALMX B CTPYKTYpax NaropoTHMKA Ha pa3HbIX
CTaAMNAX XXM3HEHHOro UuKa.

O6paTute BHMMaHue!
XpPOMOCOMHbIA Habop HOXKM, KOMbUA CMOPaHrus, NNaueHTbl, MHAY3WS W Balk AMNIOMAHbLIN
(2 n), a cnop rannongHein (n).

MpepcTaBneHne pe3ynbTaToB HabnrogeHnn
3apanue 1. Coenalite COOTBETCTBYHOLUME NOAMMCM.
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3apaHue 2. PaccMoTpuTE MUKpPOMpEnapaT CroporoHUs U CAENANTe CeayioLme noanucu:
HOXKa CropaHris, KO/bLO CNOpPaHrus, YCTbe, CNopbl, NNALEHTa, WHAY3WA, CNOpaHriuM, Baiis.

CnopaHrum nanopoTHMKa Copyc

1) 2) 3) 4)

5) 6) 7) 8)

3apaHue 3. PaccMoTpUTe MUKpONpenapaT 3apoCToK NanopoTHUKa 1 MukpodoTorpaduto
Monogoro crnopoduta. CaenaiTte cneaytowme NoAnNUCU: CIOEBULLE, PU30UAbI, APXErOHUM, aH-
TEepUAnN.

3apoCTOK NanopoTHUKa Monogoit cnopoduT

1) 2)
3) 4)
BbiBOAbI

1. KakoBa yHKUMS MHAY3nSA?

2. Ansi yero Heo6XoANMO KONbLIO CNOPaHrna?

3. 'ae 0bpasytoTca raMeThbl Y NanopoTHUKA?

4. Kak npoucxoauT nosioBoe pa3MHOXEHWE Y NanopoTHUKOB?
5. I'oe 0bpasyloTcs cnopbl Y NanopoTHUKA?

6. 'ne obpasyeTca 3apoablll HOBOrO PacTeHUS y NanopoTHUKA?
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KoHTponbHble BONpOCHI

1. OnpeaennTb XPOMOCOMHbIVM HAabop 3apoCTKa NanopoTHMKaA?
OTBeT: rannonaHbiv (n).

2. Bce npuBeaéHHbIE HUXXE XapaKTepUCTUKKM, KPOME ABYX, UCMOMb3YIOT AN OMUCAHUS XKK3-
HEHHOro LMKNa NanopoTHWKa. Onpegenute ABe XapakTepUCTUKK, «BbiNagatowwme» n3 obuiero
crnmcka.

1) copycbl NpUKPBLITBEI UHAY3NEM

2) 13 Cnopbl pa3BUBAETCS NpeapoCcToK (MpOToHEMA)

3) cnopaHruu pa3BuBatoTCS Ha Bawisix

4) apXeroHnn U aHTepuanMM pasBMBAOTCA Ha Pa3HbIX rameToduTax

5) 13 cnopbl pa3BMBaAETCS 3apOCTOK

OTBeT: 2, 4.

3. YcTaHoBWUTE COOTBETCTBME MeXAYy CTPYKTypaMu NanopoTHUKAa M HAbOpOM XPOMOCOM: K
Ka)X[I0M MO3MLMKU, AQHHOW B NEepBOM CTON6LE, NoAbGepuTe COOTBETCTBYIOLLYIO MO3ULMIO U3 BTO-
poro crtonbua.

CTPYKTYPbl MANOPOTHNKA HABOP XPOMOCOM
A) Baiis 1) rannouaHbIn
B) pusomnael 3apocTka 2) OUNNOUAHBIN

B) kneTku KopHeBuMLIa
) KNeTkun apxeroHus

) cnopa
3anuwmTe undpbl B Tabnuuy nog COOTBETCTBYHOLWMMU ByKBaMM.

A b B r A

JlabopaTopHas pabora N2 5

CpaBHUTENbHAA XapaKTepUCTMKa OAHOK/IETOYHbIX OpPraHM3MOB

TeopeTnyeckue ceeaeHus

K npocTeiumM OTHOCSATCS OAHOKNETOYHbIE OpraHW3Mbl. BCTpeyatoTcsi NpakTUYECKM BO BCEX
cpefax obutaHus: BoAHas, NOYBEHHAs!, OpraHn3MeHHas. Pa3Mepbl Tena MoryT CUbHO Bapbu-
poBaTb, Hanbonee Menkune byayt 2—15 MkM, 60nbWMHCTBO OT 50 A0 150 MKM, a eCTb HacTosI-
wue «ruraHTbl». NHGY30pumn poaa Busaria okono 1,5 MM B anunHy, rperapuHa Porospora
gigantea o 1 cM, @ pakoBMHbI HOKOTOPLIX (hopaMuHndep AoCTUraloT gnamMeTpa 5—6 cm.
KneTka npocTenwero SBAsieTcs CaMOCTOATENbHbIM OPraH3MOM, KOTOPOMY CBOWCTBEHHbI BCE
XM3HEHHble PYHKLUMK: 0OMEH BeLLeCTB, ABWXKEHNE Pa3apaXXMMOCTb, pa3MHoxXeHne. OanH u3
KpUTEPMEB, MO KOTOPOMY KnaccubuLMpOBany NPOCTEMWIMX Bbln CNOCO6 MX NepeaBUKEHUS.
[1BWXXeHne OAHOKNETOYHOro OpraHn3mMa OCyLLECTBSAETCSA C MOMOLLbIO pa3HbIX OPraHoOMaoB U
BbIPOCTOB LMTOMMA3Mbl. Y CapKOAOBbIX ANS MEPeABWMKEHUS U 3axBaTa NuwmM npu Heobxogumo-
CTU 06pa3ytoTCs NOXHOHOXKM — nceBaonoamn. OHWM NpeacTaBnatoT cob60iM BbIPOCTbI LIUTO-
MNa3mbl, YKpenseHHble BONOKHAMKU UuTocKeneTa. XXryTukoBble nepeasuraloTCs C NOMOLLbO
OZHOr0 U/ HECKOJIbKMX XIYTUKOB, @ MHY30pnn — b6rarogapst MHOMOUMUCIIEHHBIM PECHUYKAM.

BakHeMLWMM YCNOBUEM ANISt XU3HM NPOCTENLIMX OPraHWU3MOB SIBNISIETCS HaMYMe XWAKOM
cpefbl (Boaa, BNara noysbl, KPOBb, MEXKIETOYHAS XMUAKOCTb M Ap.). BONbWWHCTBO U3 HUX —
CBOOOAHO XMBYLLUME OpraHW3Mbl, XapakKTepusyroLwwmecs pasnnyHbIMiu crocobamu nepeasuxe-
HUs. Takxe B Mpupoae BCTPEYalTCs U napasuTuyeckue rpynnbl. MHOrMe u3 HUX BO3byauTenu
TSOKENbIX 3aD0NEBaHWit YENoBeKa, HaNpUMEP, NJasmoduu Bbi3biBatoWMe 6ONE3Hb — ManspuIo.
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[ns “3yyeHns NPOCTEMLLMX MOXHO WCMOMb30BaTb MOCTOSHHbIE MUKpOMpenapaThbl, a TaK-
XX€ paccMaTpuBaTb BOAHbIE pacTBOPbI U3 NPUPOAHbLIX BOAOEMOB. bnarogaps PUKCMpOBaHHbLIM
MUKpOMpenapaTaM BO3MOXHO PaCCMOTPETb BHYTPEHHIOK CTPYKTYPY KNETOK NPOCTEMLIMX Op-
raHW3MOB, OAHAKO BpeMeHHble MUKporpenapaTbl MOryT HbiTb NPUrOTOBIEHBI KAaK YYEHMKaMM
Ha 3aHATMAX, TaK U YYUTENAMU MPU MOATOTOBKE K 3aHATUAM. [118 NpUroToBneHns MuKponpena-
paToB C XXMBbIMW OpraH1M3Mamu yaobHee BCero MCrnosnb30BaTh BOAY M3 NPYAOB UK 03Ep C Op-
raHNU4YeCKOW B3BEChHIO.

MpakTnyeckasn yactb

Lenb paborbi: n3yuntb 0COBEHHOCTU CTPOEHMSI M XKM3HELEATENbHOCT NPOCTEMLINX
(Protozoa).

O6opyaoBaHue N MaTepuasbl: NpeaMeTHble CTEKNA, MOKPOBHbIE CTEKNa, NpenapoBasib-
Has Urna, NMHUET, nuneTka, GunbTpoBasnbHas bymara, MUKPOCKOM, MUKponpenapaT uHdy3o-
pus-Tydenbka, 3BrieHa, MEPHbIV CTakaH C BOAOW M3 NPUPOAHOro BOAOEMA, BaTa.

TexHuka 6e3onacHoOCTH

1. Nepea HavyanoM paboTbl 0cBO6OANTE paboyee MeCcTo OT MOCTOPOHHUX NPEAMETOB.

2. CobntopaliTe 0OCTOPOXXHOCTb Npu paboTe ¢ NpenapoBasibHbIMK UINAMK, NPEAMETHBIMU U
MOKPOBHBIMW CTEK/IaMK BO M36eXaHue YKONOB 1 NOpe30B.

4, MpuctynaiiTe K paboTte TONbKO TOrAa, Koraa ybeauTechb B MCMPABHOCTY MMKpockona. Tou-
HO BbINOMHSANTE yKa3aHWs yuuTens npu paboTe C HAM B OTHOLIEHMM MOPSAKA AENCTBUNA.

5. o okoH4YaHuK paboTbl NpuBeaMTE B NOPSAOK paboyee MecTo.

Xoa pabortbi:

Yactb 1. MpurotoBneHne BpeMeHHbIX MUKponpenapaToB (npu paboTte ¢ rotoBbIMU
MUKponpenapaTaMu nepexoauTe cpasy Ko BTOpoi Yactu paboTbl)

1. Ha npegMeTHOe CTeK/10 HAHeCTH Kanso BOAHOro pacteopa (BOAOEM, akBapuyM 1 ap.) €
MOMOLLbIO 0O6bIKHOBEHHOW MUMNETKM.

2. [omecTuTe B Kanso BOAbl Ha MPeAMETHOM CTEK/Ie HECKOJIbKO BOJIOKOH BaTbl, 3aTeM ak-
KypaTHO pacnpefenuTb UX MO Kanne npenapoBasibHOM MMOM W HAKPbITb MOKPOBHLIM CTEK/IOM.

3. HactponTte Mukpockon. CTonnk JO/mKeH bbiTb ONyLLEH, CBET CHOKYCUPOBaH B OKYNSpe,
AvadparMa nonHOCTbIO OTKPbITA, YCTAHOB/IEHO Masoe yBenndeHue (4-10).

O6paTute BHMMaHue!

[ns NpuroToBNEHMS BPEMEHHbIX MMKPOMPENapaToB C MPOCTEMLUMMM, MOXHO WCMOb30BaTh
He TONbKO BOAY M3 BOAOEMOB, HO M aKBapWyMHy0 BOAY Wnu pa3sBecT B 50 Mn BOAONPOBOAHOM
BOAbI 1 CTOMOBYIO SIOXKY LIBETOYHOrO rpyHTa (M3 ropluka B KOTOPOM AaBHO Npou3pacTaeT pac-
TeHue). Jlydywwe cpasy NpuroToBUTb 5—8 NpeaMeTHbIX CTEKON Ha KOTOpble Bbl HAHECETE Kansu
BOZbl, YTOObI YBENNYMTb LUAHCHI HA HAXOXAEHUE NPOCTENLIMX. BaTHble BONOKHA HEO6XOANMbI
ANS YMEHbLUEHNS CKOPOCTU NepeaBMXXEHNS OPraHM3MOB B Karnse BoAbl. Ecnv 3To He nomora-
€T, C NOMOLLbIO PUNLTPOBA/IbHOM ByMarn HyXXHO YMEHbLWNTL 0OBEM XKMAKOCTY.

YacTtb 2. PaboTa ¢ MUKponpenapaTtamu

4, HacTtpoiTe Mukpockon. CTONMK AOMKEH BbITb ONYLLEH, CBET CCHOKYCMPOBAH B OKYNsipe,
Anadparma nosIHOCTbIO OTKPbITA, YCTAHOBEHO Manoe yeenuyeHue (4x10).

5. Pa3mectuTe MuKponpenapaT Ha NPeaMETHOM CTOMINKE U NOAHMMUTE ero Ao KoHua. lNpu
3TOM CneauTe, YTobbl MOKPOBHOE CTEKNO0 U 06BbEKTUB HE COMPUKOCHYIIUCH.

6. Fnaas B OKynsp, MeAIEHHO C NOMOLLbIO MaKpOBMHTA OMYyCKaWTe CTONMMK O MOsIBNEHUS
YETKOro M306paxkeHus.

7. PaccMoTpuTe MUKponpenapaTt. HaiauTe KneTku NpoCcTemLmX.

8. PaccMoTpuTe CTPYKTYpY KNeTok npu 60blioM yeenmyeHnn (10x10), ncnonb3ys MUKpo-
BWHT NS HACTOMKM PE3KOCTU. 3apuUCyiTe CTPOEHME 3BIIEHbI B COOTBETCTBYIOLLEN SYENKE Ta-
6nunubl NO 1.
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9. MNpoBeauTe cMeHy Mukponpenapata. HeobxoaMMo onycTUTb NPEeAMETHBIN CTONMUK, OT-
XaTb Nanku GuKcaumm NpeaMeTHOro CTekNa 1 akKypaTHO 3a 60KOBbIE CTOPOHbI CTEK/A U3bSATb
MUKpornpenapar.

10. YcTaHoBuTe cneaytowwmii Mukpornpenapat (MHdy30pus-Tydenbka), Ha 60/bLIOM yBeM-
yeHun (10-10) paccMOTpUTE CTPOEHME OpraHu3Ma. 3apucyiTe MHQY30pu0 B COOTBETCTBY!HO-
wen suerke Tabnmupl N2 1.

11. MpoBeauTe CpaBHUTENbHbI aHANIN3 CTPOEHWS KNETOK NPOCTEMLIMX OpraHM3MOB M 3a-
nonHute Tabnuuy NQ 3, onupasicb Ha pucyHkm N21—3.

MpeacTaBneHune pesynbTaToB HabnrogeHun

3apaHue 1. PaccMoTpeTb MUKpornpenapaTbl OAHOKNETOUHbIX OPraHW3MOB U BbISIBUTb MX
CTPYKTYPHO-(YHKUMOHANbHbIE 0COBEHHOCTU. 3anonHNUTL Tabnuuy NO 1.

Tabauya 1
CTpoeHue NpocTenLumnx opraHM3MoB

PuUCyHOK MMKponpenapaTta OnucaHue K/IeTOYHbIX CTPYKTYp

SBrneHa

NHbY30pusa-Tydenska
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2. Vicnonb3ys Matepuanbl y4ebHMKa M TEOPETMYECKYIO YacTb AaHHOW paboTbl 3amnofiHUTe
Tabnuuy NO 2.
Tabauya 2

OCOBEHHOCTY XM3HEAEATENBHOCTU NPOCTENLLINX

Mpocreiiwmne ®dopmMa Tena Tvn nuTaHus MepensmxeHune

AMEba 06bIKHOBEHHAS

3BrneHa 3enéHas

NHdpy30pusa-Tydenbka

3. CpaBHMTE OAHOKNIETOUHbIX OPraHM3MOB Mo pucyHkam N21—3 (Hannume unm oTCyTCTBUE
npu3Haka 0603HaybTe 3HaKOM + unu —) 1 3anonHuTe Tabnvuy N2 3.

Puc.1. AMéba Puc. 2. 3BrneHa Puc. 3. Hdy3opus
Tabauya 3
CpaBHuTeNbHAs XapaKTepUCTUKA OLHOKNETOYHbIX
OpraHusMbl
Mpu3HaKkn Ans cCpaBHeHMs Améba 3srnexa WHdysopus -
06bIKHOBEHHas 3enéHas Typenbka

KneTouyHas membpaHa

LnTonnasma
Anpo
lMuweBapuTenbHas Bakyosb

CokpaTuTenbHas BakKyoslb

Mnactmnapl

CBETOYYBCTBUTENbHbI
rnasok (cTurma)

Opra Hennbl ABUXEHUA

BbiBOAbI

1. YTo 0b6L1ero y 0AHOKNETOUHBIX XXMBOTHbIX?

2. YeM OHM OTIMYaOTCA U3yyaeMble 06beKTbl?

3. Kakue CyLecTBYIOT OpraHen/ibl NepeABWKEHUS Y NpOCTENLImnX?

4, C NOMOLLbIO Yero oCyLLeCTBNSIETCS OCMOPErynsums y NpoCcTenLmx?
5. Kak pasnuuatotcs uccnegyemble 06beKTbl MO TUMY NUTaHWA?
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KoHTponbHble BONpOCHI

1. Kakne yepTbl CTpOeHWst MHGY30pUn-TydenbKn CBUAETENLCTBYIOT 06 YCIIO0XHEHWNU CTpoe-
HWUSA 4AaHHOr0 OpraHn3Ma rno CPaBHEHMIO C APYrMMU U3yYaeMbIMWU OpraHM3Mammn?

OTBET: AAepHbIN Ayann3M, HECKONbKO COKPATUTENbHbLIX BaKyonen, TPMXOUMCTbI (Kak ane-
MEHT OXOTbI UM 3aWWMTbI), NOpoLLKnLa.

2. MNepenBmxeHne aMédbl OCYLLECTBASETCS C NOMOLLbIO:
1. Mapanoawnn

2. NceBogonoani

3. PecHunyek

4. XrytTukos

OtserT: 2.

M3 nepeuncneHHbIX OpraHoMaoB UMEKTCS Y UHPY30pUKM U OTCYTCTBYIOT Y aMEDbbl
Aapo
PecHN4YKu
TpuxouucTsl
JI0XKHOHOLLIKM
lMnweBapuTenbHas BaKyosb
MNennukyna
. MNMopowwuua
OTBeT 2,3,6,7.
3. YcTaHOBWTE COOTBETCTBME MEX/AY OPraHM3MaMu U UX XapaKTEPUCTUKON: K KaXXAoW no-
31LMKM, AaHHOW B NepBOM CTonbLUe, noabepute COOTBETCTBYIOLLYIO MO3ULMIO M3 BTOPOro CTonb-
ua.

Nouh,rwNDE=W

XAPAKTEPUCTUKA OPrAHN3MBbI
A) nnactuabl 1) OBrneHa

B) apepHbIn agyanuam 2) NHdy3opus
B) pecHnuku

N cturma

L) XKryTuku

3anuwure Ll,M(bpbl B Ta6m4uy rnoa COOTBETCTBYHOLWLNMU 6YKBaMM.

Al B | B| T | [

JlabopaTopHas pabora N2 7

«0co06eHHOCTN BHYTPEHHEro CTPOEHUs [0XXAEBOro yepss»

TeopeTnuyeckas 4yactb

CemelicTBO AoxaeBblx YepBen (Lumbricidae) BkntoyaeT okono 200 B1AOB, 60NLLIMHCTBO
ABNATCA 0buTaTens MM noysbl. [JOXAEBbIMU YEPBAMU NUTAKOTCA MHOTME XXUBOTHbIE: 3eMsie-
POVKM, KpOTbl, NArywKku, ntuubl. Oco60 3HauMMo 6MoNOrMyeckoe 3HauYeHWe AOXAEBbIX YepBen
B no4yBoobpazoBaHun. OHM 3arnaTbiBalOT ONaBLUME NIUCTbS U MOYBY, YCKOPAS npouecc popmu-
pOBaHMs ryMycoBoro cnos. MNuuesaputenpHas cucteMa ycTpoeHa Takum obpasoM, YTo cno-
cobHa HEMTPANM30BbIBaTb N'YMUHOBbLIE KUCIOTbI, KOTOPbIE 0Opa3yloTCsl B pe3ynbTaTe pasnoxe-
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HWS OpraHukuM, 6naroaapst 3BECTKOBbLIM Xene3aM. B cpegHeit Kuluke Ha AopcanibHON CTOPOHE
pacnosnoXeHa BHYTPEHHSIS NPOAObHAA CKNaaka — T(hN030/b, KOTOPast 3HAUYUTENbHO YBEU-
YMBAET NIOLWAAb BCACbiBaHUS NUTATENbHbIX BELECTB B KuleyHuke. CTPYKTYpHOCTb MOYBbI 3HA-
YUTENbHO YMYYLIAETCS MOoCne TOro, Kak oHa byaeT nponyLieHa Yepes KULWEYHUK YepBsi.

B pamMkax m3y4yeHus nonepeyHoro cpesa A0XAEBOro YepBs UHTEPECHO NPOBECTU CPaBHM-
TeNbHbIX aHaIN3 JaHHOro MMKponpenapaTta C NonepeyHbIM CPpe30oM MI0CKOro YepBss. ITO Mo-
3BOJSIIET NPOCNEANTb MOSIBNIEHNE CTPYKTYPHO-(DYHKUMOHANbHBIX M3MEHEHUSI B NpoLecce 3B0-
aounn.

MpakTnyeckas 4yacTb

Lenb paboTbl: N3yunTb BHYTPEHHEE Pa3BUTME AOXKAEBOrO YepBs.

O6opyaoBaHmne M Marepuasnbl: OWHOKYNSPHBIM MWUKPOCKOM, MpenapaT MonepeyHbiil
Cpe3 [0XAEBOro YepBs, NpenapaT NonepeYHbIN NIOCKOro YepBs.

TexHuka 6e3onacHoOCTH

1. MNepen Havanom paboTbl ocBOOOAMTE paboyee MecTo OT NOCTOPOHHUX NPEAMETOB.

2. Cobntogante 0CTOPOXHOCTb Npu paboTe C NpeaMETHLIMIA M MOKPOBHLIMIU CTEKAMMU BO
n3bexxaHne Nope3os.

3. MpucTynaiTe k paboTte TONbKO TOrAa, kKoraa ybeantech B MCMPaBHOCTM MUKpPOCKOMa. Tou-
HO BbINOMHSANTE yKa3aHWs yuuTens npu paboTe C HAM B OTHOLIEHMM MOPSAKA AENCTBUNA.

4. 1o oKOHYaHuK paboTbl NpUBEANUTE B NOPSAOK paboyee MecTo.

Xoa pabotbi:

Pa6oTa ¢ MMKponpenapaTamu

1. Hactponte mukpockon. CTONMK A0/MKeH 6biTb OnyLLeH, CBeT ChOKYCMPOBaH B OKYNSIpe,
AvadparMa NoHOCTLIO OTKPbITa, YCTAHOBNEHO Masnoe yeenuyeHue (4-10).

2. PasMecTuTe MMKponpenapaT Ha NpeaMeTHOM CTONNKE U NOAHUMUTE ero A0 KoHua. MNpu
3TOM CneauTe, YTobbl MOKPOBHOE CTEKNO U 06BbEKTUB HE COMPUKOCHYIIUCH.

3. Tnaas B OKynsp, MeAsIeHHO C NOMOLLbI0 MaKpOBUHTA OMyCKanUTe CTONIMK A0 NOSIBEHUS
YETKOro n3obpaxeHus.

4. PaccmoTpuTe Mukponpenapat npu 6onblwom yeennyermmn (10-10), ncnonb3ys MUKpo-
BWHT ANS1 HAaCTOMKM pe3KoCTU. M3yunTe aHaTOMUYecKne 0COBEHHOCTU CTPOEHUSI AOXKAEBOrO
yepss. BoinonHuTe 3agaHue NQ 1.

5. MpoBeanTe CMeHy MUKponpenapaTa. HeobxoaMMo onyCcTUTb NPeaMETHbIA CTOMKMK, OT-
XaTb fanku Gukcaumm NpeaMeTHOro CTeksa n akkypaTHO 3a 60KOBbIE CTOPOHbI CTEKA U3bSATb
MUKponpenapar.

6. YCTaHOBUTE Creayowmii MUKponpenapaTt, Ha 6onbwomM yBenndenun (10-10) paccmotpu-
Te CTPOEHWe NI0CKOro Yepss. BoinonHute 3agaHue NQ 2.

7. CoenaiiTe BbIBOAbI UCXOASt U3 MPOAENaHHbIX HabnoaeHuM.
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MpeacraBneHune pe3ynbTaToB HabnOAEHMUM
3apaHue 1. OnpeaennTb aHaTOMUYECKME CTPYKTYPbl BHYTPEHHErO CTPOEHMS A0XKAEBOrO
yepBs.

3apaHue 2. CpaBHUTb MMKpONpenapaTbl NONepeyHoro cpesa A0XAEBOro M MI0CKOro yep-
BeW 1 3anoNHnTb Tabnuuy NO 1

Puc. 1. TlonepeyHblit Cpe3 NIoCKoro Yepss Puc. 2. MNonepeyHblit CPe3 KONbYaToro Yepss
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BUuonorus KBAHTOPMNYM
Tabauya 1
CpaBHUTENbHAsI XapaKTEPUCTUKA MIOCKUX UM KOMbYaThIX YepBen
OpraHusmbl
Mpu3Haku ans cpaBHEeHUs
MnaHapusa OoxpaeBoil uepBb

lMokpoBbl

Monoctb Tena

lnweBapuTenbHasg cuctema

KpoBeHoCHasa cuctema

[lbixaTenbHas cuctema

HepBHas cuctema

BolgenutenbHas cuctema

BbiBOAbI

1. Kakune nporpeccuBHble YyepTbl Pa3BUTUS XapakTepHbl ANd LOXAEBOro 4epss?

2. Kakue cylecTBeHHble 0TIMYMS HabnoaanTcsa Mexay naoCKMMU 1 KONbYaTbiMK YepBaMu?
3. Kakoe 3HauyeHue Tudnosons?

4, Kakoe 3HaueHue JaHHbIX YepBeii B npupoae?

KoHTponbHble BONPOCHI
1. Kakasi cuctema BrnepBble NOSIBNSIETCS Y KONMbYATbIX YepBen?
OTBeT: KpOBEHOCHaA.

2. Bce npuBeaéHHble HMXE XapaKTepUCTUKKM, KPOMe ABYX, MCMONb3YIOTCA ANS ONUCaHUs
poxzaesoro yepss. OnpenenvTe ABa TEPMUHA, «BbiNagatowmx» 13 obLuero cnucka.

1) repMacpoanTHOE XMBOTHOE

2) MeeT 3aMKHYTYI0 KPOBEHOCHYO CUCTEMY

3) ABNSETCA NapasuToM

4) Teno pasfeneHo Ha CerMeHTbl

5) UMeeT Cneno 3aMKHYTbIN KULIEYHUK

OtseT: 3, 5.

3. YCTaHOBUTE COOTBETCTBME MEXAY MPU3HAKAMU U MPEACTABUTENAMU: K KKAOW NO3vLMK,
[IAHHOW B NepBoM cTonbue, noabepuTe COOTBETCTBYIOLLYIO NO3ULMIO U3 BTOPOro CTON6LA.

MPU3HAKUA MNPEACTABUTESIA
A) uenom 1) NnaHapus
B) npoToHedpuanm 2) [oxaesoi yepsb

B) nonoctb Tena 3anonHeHa napeHxmMMom

) 6pioLHas HepBHas Lenoyka

[1) 3a4HAS KMLLKa

3anuwwuTe undpsl B Tabauuy nog COOTBETCTBYIOLWMMM ByKBaMM.

A|lB | B| T | &

OTBeT:

A b B r
2 1 1 2 2
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TeMbl ANA NPOEKTOB:

1. PereHepaTunBHasi CIOCOHGHOCTb KOMbYATLIX YEPBEN Ha NpUMEpPE A0XKAEBOro YepBs.

2. BnusiHue OopraHuYeckmnx U MUHepanbHbIX YAODPEHWI Ha XM3HEeAesTeNbHOCTb YepBeii.

3. Vi3MeHeHMe kayecTBa MOYBLI B pe3ynbTaTe AesTeNbHOCTM YepBen, C MPOBeAEHWEM Bere-
TaLMOHHOrO onbITa.

JlabopatopHasa pa6ora N2 8

«MeToAabl LMTONOrMYECKOro aHann3a nonocTu pra»

TeopeTnyeckas 4yacTtb

BHYTpeHHSIS NOBEPXHOCTb LEKM NPEACTaBNSIET OO0 MHOrOCNOMHBIN NNAcT KNETOK ByK-
KanbHOrO 3NUTENUS. ITU KIETKM HAXoAsATCA Ha pasHbX CTagMsx MOpPPOMYHKLMOHANbHOW And-
epeHUMpoBKN — OT ManoanddepeHUMpPOBaHHbIX NpeaLwecTBEHHUKOB B 6a3anbHOM Crloe
(oHM 0becneumBaloT pereHepaumio ANUTeNns) 40 BbICOKOCMELNANM3NPOBAHHLIX KNETOK, KOTO-
pble No Mepe AnddepeHUMPOBKM CMELLAIOTCS B MOBEPXHOCTHbIE CI0M. bonbluas 4acTb KNeToK
MepTBble U UMEIOT CUIbHO CTPYKTYPUPOBAHHOE A4p0. YacTb M3 HUX HeCyT mpu3Haku bonee wnu
MeHee BblPaXEHHOr0 OpPOroBEHMs, O YeM CBUAETENbCTBYET Hanuune kepatuHa. CocTosiHue
KNEeTOK ByKKanbHOMo aNUTEeNNs OTpaXxaeT XapakTep NpoLEeCccoB NPOMCXOAALMX, B pOTOBOM No-
NOCTH, @ TaKXXe K B OpraHu3Me B LiesioM.

CyLecTBYIOT pasnnyms no CTPOEHUIO KNIETOK MO MOI0OBOMY MpPU3HaKY, HanpuMmep, Y XeH-
LLMHbI B KNEeTKax byKKanbHOMO 3NMTENNs MOXHO YBMAETb MOSIOBYHO X-XPOMOCOMY B MHTepdas-
HOM siape (MONOBOM XPOMATMH) — MNOTHBLIM Y4acTOK XpPOMaTMHA, MPUNEXalnid Henocpea-
CTBEHHO K nepudepun aapa (Tenbua bappa). Y MyxunH B HopMe Tenbua bappa OTCyTCTBYIOT.
B umTOnnasme XmBbIX KNETOK MOXHO TaKXXe BUAETb MHOXECTBO MESIKUX IPaHy/T — MUTOXOH-
APUA U MENKMX Ny3blpbKOoB. M3yuyeHne ByKKanbHOro anUTENnst UCMONb3YeTcs B LIUTO-TEHETUYE-
CKMX UCCNELOBAHNSX C LIENbtO BbISIBNEHWS FEHOMHbIX HApYLLEHW.

KneTouHble M3MeHeHWs anuTenus (pasMep KIEeTOK, XapakTep saep W Ap.) YYWUTbIBAOTCS Mpu
CKPUHMHIOBOW OLIEHKM COCTOSIHUSI 340POBbS, CTPECcCaXx, BpeAHbIX PaKTOPOB BHELLHEW Cpeabl,
COMaTMYEeCKOW NaTonornmn, GUoNorMuYecKoro Bo3pacra YesioBeka.

OTOT MeToA SIBNSIETCS HEUHBA3WMBHBIM, NMPOCTLIM U YAOOHLIM AN AMArHOCTUKM COCTOSIHUS
opraHu3Ma yesnoseka.

MpakTnyeckas yacTtb

Lenb paboTbi: N3yunTb MUKPOCKONMYECKME 0COBEHHOCTH ByKKaNbHOro aNUTenns Yeno-
Beka.

O6opyaoBaHue n Marepumasbl: NpeaMeTHble CTeKa, NOKPOBHbIE CTeKNa, NUMeTKa, pac-
TBOp 11043, PunbTpoBanbHas bymMara, MMKPOCKON, BaTHbIE MasiouKy.

TexHuka 6e3onacHoCcTH

1. Nepep HayanoM paboTbl 0cBO6OANTE paboyee MeCTo OT NOCTOPOHHUX NPeAMETOB.

2. Cobntopante 0CTOPOXHOCTbL Npu paboTe C NpeAMETHLIMK M MOKPOBHLIMK CTEK/IaMU BO
n3bexxaHne yKonoB 1 NOpe30B.

3. He ponyckanTte nonaaaHvs KpacuTenst Ha KOXY, Fnasa U oaexay.

4, MpuctynanTe K paboTe TONbKO TOrAa, Koraa y6eauTech B UCNPABHOCTM MUKpOcKona. Tou-
HO BbINOMHSANTE yKa3aHWs yuuTens npu paboTe C HAM B OTHOLIEHUM MOPSAAKA AENCTBUNA.

5. Mo okoH4aHuM paboTbl NpuBeauTe B NOPAAOK paboyee MecTo.

Xoa pabortbi:

MpuroTtoBneHne MuKponpenapaTtoB

1. Bo3bMWTE BaTHYIO MasiouKy M NPOBEAMTE HECKONbKO pa3 OAHWM KOHLIOM Manioyku No BHY-
TPEHHEN NOBEPXHOCTU LLEKM, CIErka HaXXMMas Ha nanoyky. MpoBeCTM HyXHO NO NOBEPXHOCTY
Cnmn3ncTon 060104KK, MeXAY 3ybammn U Liekon. PekoMeHayeTcs cnerka noBopaynBaTb caMy
Nanoyky C NErknum HaXxxmmom (puc. 1).
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2. Ha npeaMeTHOe CTEKNO HAHeCTU (parMeHT Cu3y,
KOTOpbIM OCTasICs Ha KOHLIe BaTHOW Nanoyku. Mpu 3ToM Ha
KOHYMKE Manoykn B KanenbKax C/IIOHbl OKaXyTCsl CyLIEH-
Hble KNETKM 3NUTENMUS, BbICTUNAIOLWErO NOOCTb pTa.

3. HakpbITb 06BEKT MNOKPOBHbLIM CTEK/IOM U aKKypaTHO
A06aBUTb 1 Kan/Ilo KpacuTens Ha rpaHyLy MOKPOBHOMO
crekna.

4, Hactpowite Mukpockon. CTonmk AomkeH 6biTb ony-
LeH, CBeT C(OKyCcMpoBaH B OKynsipe, avadparmMa nosHo-
CTbIO OTKpPbITA, YCTAHOBNEHO Masnoe yBenuyexue (4+10).

5. Pa3mectute Mnkponpenapar Ha npeaMeTHOM CTONU-
Ke 1 NoAHMMUTE ero A0 KoHua. MNpu aToM cneanTe, 4TobbI
MOKPOBHOE CTEK/0 M 06BEKTUB HE CONMPUKOCHYIUCD.

6. [nsas B OKyNnap, MeaseHHO C MOMOLLb0 MaKpOBUHTA
OMycKanTe CTONMK [0 MOSBNIEHMS YETKOrO U300paXxxeHus.

7. PaccmoTpute Mopdonormyeckoe pasHoobpasne KneTok 6yKKanbHOro anutenus npu
6onbwom yeenunyenun (10-10), MCNoONb3yst MUKPOBUHT [S1 HAaCTOMKM Pe3KOCTU. 3apucymnTte
MMKponpenapaT ¢ 0603Ha4YeHWeM BCEX BMAWMMBIX OPraHOMAOB KMETKM WMCMONb3ys pucyHok N2 3.

8. CoenaiTe onncaHme NpoLEeccoB, NPOUCXOASALLMX B KNIETKAX B MMNEPTOHUYECKOM U FUMO-
TOHWYECKOM pacTBOpaXx.

O6paTute BHMMaHue!

B pamkax LwkonbHoW nabopaTopHoi paboTbl yaobHee BCero MCnonb3oBaTh ANs 3abopa
Ma3Ka BaTHblE NaNoYKN MM NIACTMKOBbBIE JIOXKWN ANS pa3MeLLnBaHus kode. MoXxHO paccma-
TpuBaTb 06beKT 6e3 fobaBneHns KpacuTens, Ho Bu3yanu3aums byaeT oveHb cnabas, Tak Kak
KneTku 6yayT npo3payHble U cnabo Buaumble. MO3TOMY Nyylwe MCNOAb30BaTb LMTONOrMYECKUI
KpacuTenb B BUAe pa3baBneHHOro pacTeopa voaa (k 5 Mn BogHoro pacteopa AobasbTe 2 Kan-
N1 pacTBopa hoaa).

Mepen B3gTHEM 06pa3Lia, YENOBEK, yHacTBYOWMIA B 3abope 0bpa3Lia, A0MKEH 0bsi3aTenb-
HO NPOMO0CKaTb CBOK POTOBYIO MONOCTb KUMSIYEHOM, YMCTOWN BOAOM.

Puc. 1. B3atne maska

MpeacTaBneHune pesynbTaToB HabnoaeHUn
3apaHue 1. PaccMOTpeTb KETKM MIOCKOr0 3NUTENNS NoAoCTU pTa YenoBeka M BbiSBUTb MX
CTPYKTYPHO-(YHKUMOHasbHbIE 0COBEHHOCTW. 3anoHUTL Tabnuuy.

Puc. 2. KneTku ByKKanbHOrO anuTenus
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3apaHue 2. PaccMOTpeTb M 3apucoBaTh MUMKponpenapaTt ¢ 0603Ha4YeHeM BCeX BUANMbIX
CTPYKTYP KNIETKW, UCMOSIb3ys pUcyHOK N9 3.

Puc. 3. MukponpenapaT 6yKkanbHOro 3nuTenus

Ha3sBaHue opraHomnpa 3HaueHue
1
2
3
BbiBOAbI

1.KakoBa (yHKUMS BYKKaIbHOr0 anuTenms?

2. B KaKoM MeTofe reHeTVKM UCMOoNb3yeTcs U3y4YeHne KNETOK NonocTu pra?

3. Kakve KneTouHble 3MEHEHUS XapaKTepHU3YHOT COCTOSIHME 340POBbs OpraHmM3Ma?

4. Ecnv yenoBek He ByaeT NonockaTh pOT YMCTOM BOLOM Nepes B3STUEM Ma3Ka, Ha YTo Mo-
XKET 3TO NOB/UATL?

KoHTponbHble BOMPOCHI

1. K KakoMy TWny 3NUTENManbHOWM TKaHW OTHOCUTCS BYKKanbHbIA 3NUTENUN?

a) NIOCKMMI

6) MHOrOCNOWHbIM OpOroBeBatoLLMiA

B) MepLaTe/bHbIM

') MHOTOC/NOMHbIN HEOPOrOBEBAKOLLMM

OtBeT: T

2. B KaKux Cnosix anNuTeNus BHYTPEHHEN MOBEPXHOCTYW Lieku, KNeTku Hanbonee anddepen-
LUMpOBaHbI?

a) HapyXbli

6) cpeaHui

B) BHYTPEHHMM

) paBHOMEpHO

OtBeT: a

3. Kakoe BaxkHoe CBOWMCTBO anuUTeNManbHOW TKaHM 06eCneyMBaloT KNETKU BHYTPEHHErO
cnos?

OTBeT: pereHepauus
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JlabopaTtopHas pa6ota N2 9

MoBegeHne XpOMOCOM NPU MUTOTUYECKOM AEJ/IEHUMN B KJIeTKaX pacTeHUi

TeopeTnyeckas 4yacTtb

Mepuog BpeMeHn OT 06pa3oBaHUS KNETKU A0 KOHUA €€ AeNneHns Ha3blBaeTCs KNeTOYHbIM
LUMKNOM (MNK XKM3HEHHBIM LIMKIOM KNETKK). BeCb KNETOUHbIN LMK COCTOUT U3 YeTbIPEX Bpe-
MEHHbIX OTPE3KOB:

1. NpecuHTeTuecknn nepuoa (G1)

2. CuHTeTMYeckunii nepuoa (S)

3. MocTtcuHTeTnyeckun nepuwog (G2)

4, Nlenenve (MATO3 UK MeN03).

MWUTO3 CYXXUT MEXaHW3MOM Pa3MHOXEHMS, MpW KOTOPOM BO3HWMKAET MOTOMCTBO, reHeTude-
CKM MAEHTUYHOE poanTensM. Kak npaBuno, MUTO3 SIBNSIETCS OCHOBOW 6ecnonoro pasmMHoXe-
Hus. OaHaKo cnegyeT NOMHWUTb, YTO Y PaCTEHWI MOMOBbLIE KNETKU Ha raMeToduTe Takxke BO3-
HUKAKOT MUTO30M.

JlabopaTopHOoe M3yyeHne MMTO3a No3BosseT HabnoaaTe NOBEAEHNE XPOMOCOM BO BPEMS
ero a3 1 rnybxe NoHATb 6GMONOrUYECKOE 3HAYEHME 3TOr0 BMAA AENEHNUS KNETOK:

1. MUTOTHYECKOE AeneHne KNEeTOK NPUBOAUT K YBENNYEHUIO MX Yncna, obecneumsas npo-
Lleccbl pocTa (hyHKLMOHMPYIOLWEro MHOMOKIETOUYHOrO OpraHn3ma.

2. MnT03 06€CneynBaET 3aMellieHne KNETOK MCTOLLEHHBIX MK MOBPEXAEHHbIX TKAHEW.

3. Mpw 3TOM npouecce B psay NOKONEHWUIN COXPaHSIETCS NMOCTOSIHHbLIA Habop XpoMocoM. [lo-
YepHUWe KIETKMN MMEIOT MAEHTUYHbIE HAbopbl XpOMOCOM (T. €. 06/1aAaloT paBHOLEHHON Hacnea-
CTBEHHOM MHGOPMaLMeN) U DYHKLMOHUPYIOT Kak rapMOHWYHAs YacCTb TKaHW, OpraHa, OpraHu3Mma.

B kneTkax BbICLUMX PpacTEHWUIN OTCYTCTBYIOT LEHTPUOMM, MO3TOMY B HUX BUAHbI TOJIbKO XPO-

MOCOMbI. B KneTke B COCTOSIHUM MHTEpdasbl XOpOLWO pPasnnymMMo S4p0, SAPbILKO, rpaHybl
XpoMaTuHa. B npodase BMaHbI XpOMOCOMbI, 0bpa-
3ylolwme NAOTHbIM, @ 3aTeM pbIX/bi Ky6oK (B
nosgHen case). B metadase xpomMocoMmbl pacno- v
NOXEeHbI B MOCKOCTM 3KBaTOpa KNeTku. B aHada- &
3e NpoMCXoauT OTLLENeHNe XxpomaTtug apyr ot
ApYyra v pacxoXxaeHue ux K nontocam, B pesynbtaTte
Yyero B KJIETKE BUAHbI ABE IPymnnbl JOYEPHUX XPO-
MOCOM, UMeloWwmnxX BuA 38e3a4bl. Tenodasa npogon- = . %
XAEeTCs A0 NOSIHON PEKOHCTPYKUMM sapa. YaobHee & o=
HabnoaaTb paHHow Tenodasy. LIMTokMHe3 nydile ff'}*
paccMaTpuBaThb Ha CMeuManbHbIX Npenapatax. He- s
06X0AMMO OTMETUTb, YTO B PaCTUTENbHbIX KNeTKaX
opMmpyeTCs He NepeTskKa LMTOMNa3Msbl, a nepe-

ropoaka, Kotopast BO3HMKAET 3a CYET OCTATKOB HU-
Tel BepeTeHa (thparmonnacTa), oT LeHTpa K nepu- Puc. 1. LnTOKnHE3 B KIeTKax Kopellka
depun kneTku (puc. 1). nyka (Allium cepa)

MpakTnyeckas 4yacrb

Lenb paboTbi: v3yunTb NOBELEHWNE XPOMOCOM BO BpEMSi MUTO3a.

MpuroTtoBneHne BpeMeHHbIX MUKpOMNpenapaTos

NS 13yyeHus MUTO3a MOXHO MCMONb30BaTb NOCTOSIHHbIE MUKponpenapaTtbl. K coxane-
HWIO, OHN UMEIOTCS He BO BCEX LIKOSAX, OAHAKO MUKpornpenapaTbl 1erko MoryT 6biTb NpuUro-
TOBJEHbI KaK YYEHMKAMM Ha 3aHSTUSX, TaK U YYUTENSIMM MPU NOArOTOBKE K 3aHATUSM. B nepeoM
cfyyae nydlle Bcero rotoBUTb BPEMEHHbIE npenapaTtbl, BO BTOPOM — MOCTOsIHHbIE. N5 npu-
FOTOBNEHWS MUKPOMpPEnapaToB M3 pacTUTENbHbIX 06 bEKTOB YAOOHbI KOPELLKW NyKa penyaToro
(Allium cepa), ropoxa nocesHoro (Pisum sativum), 60608 koHckux (Vicia faba) v Bugos daco-
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nn, Hanpumep, daconn obbikHoBEHHOM (Phaseolus vulgaris). [Ins 3TOro Hy>HO NPOPACTUTb
NYKOBMLY MM ceMeHa 6060BbIX 0 MOSIBNEHWS KOPELWKOB ASIMHOM Okono 1 cm. Mpurotosne-
HWe npenapaToB XenaTenbHO NPOBOAUTL YTPOM, MOCKONMbKY B 3TO BpeMsi KNeTku Haubonee mu-
TOTMYECKN aKTUBHBI.

MeToguka NpUroToBieHMs NpenapaToB

1. Ha npegMeTHOM CTekne C NOMOLUbIO MpenapoBasbHOM UMbl MW Ne3BUS OTAENUTE CaMblil
KOHUMK KOpPHS.

2. HaHecuTe Ha Hero HeckonbkO Kanenb kpacuTens (auetopcemHa, aleToKapMuHa, MeTune-
HOBOrO CMHEr0 MM CUHKX YepHUN). OkpalmBaHue u dmkcaums anarca 5—10 MuH.

3. MNpoBeanTe Mauepaumio (pasMsaryeHne) TKaHel, Ang Yero npenapat cfierka noaorpenTe
Ha cnupToBKe (HO He A0 kunsyeHus!). MNpoBepsnTe HyXHYI0 CTeneHb HarpeBaHWs OCTOPOXHBIM
NPUKOCHOBEHMEM CTeKNa K pyKe: OHO AO/MKHO 6biTb TENnbIM. [MoBTOpMTE onepaumio 2—3 pasa.
Ecnu kpacka ncnaputcst, eé Hy>xHo 0o6aBuTb.

4, HakpoliTe OKpalleHHbIN KOPELWOK NMOKPOBHLIM CTEK/IOM U YMEPEHHO CWU/bHO HaaaBWTe
6onbWwKM NanbLUeM Ans pacnpeaeneHnst KNeToK TOHKMM CloeM (MOXHO peKOMEH0BaTh 3aTeM
C/erka nokaTaTb KapaHzal no ctekny). Ecnm M3 noa CTekna BbICTYNWUT U3ObITOK Kpacku, yaanu-
Te ero punbTpoBanbHOM byMaron unm candeTkou.

MpuroTroBneHne Kpacurenen

B wkone MOXeT He ObiTb KpacuTenen. Mx HeTpyaHo npuobpecTv: AeleBne Bcero 060MaéT-
CS1 KAPMWH, KOTOPbIA NPOAAETCA Kak MULLEBOW KpacuTeNb, U METUNEHOBbLIN CUHWUIM (NpoaaéTca
B anTeKax Kak aHTUCENTUK M B 300MarasmHax Kak CpeacTBo aAns o6paboTku BoAbl B akBapuy-
MaX); AOPOXEe — OPCENH, UCMONb3YEMbI MPEUMYLLECTBEHHO KaK LIMTONOMMYECKUIA KpacuTeNb.
JNensiHas ykCycHast KUCNOTa TakXKe Heloporon peakTuB, HO SIBSIETCS MPEKYPCOPOM, Npoaaxa
OCYLLECTBNSIETCA NpW NPEAbsSBNEHUM MacnopTa, TOBap AOCTYMEH TOMbKO Ha YCNOBMSIX CaMOBbI-
BO3a, OTMPaBKa KypbePCKUMU CNyx6GamMu M TPAHCMOPTHLIMU KOMMAHWUAMU HE OCYLLECTBNISIETCS.

[lpuezomosneHue ayemoKapMuHa (YKCYCHOKUC/I020 KAPMUHQ)

B konby c obpaTHbIM X0N0ANNBHUKOM (MOXHO 3aMEHUTb BOPOHKOW) HanenTe 45 r neasiHon
YKCYCHOM KMCNOTbI, NpubaBbTe 55 M AUCTUNNMPOBAHHOM BOJ, B TeYeHMUe Yaca. lMocne oTcTanBa-
HWsI, pacTBop hunbTpytoT. OCTaBWMICA Ha HUNBTPE KaPMUH MOXHO MCMOMb30BaTb MOBTOPHO.

[lpuzomosneHue MemusieHo08020 CUHE20

K'5 M/ HacbILWEHHOro CIMPTOBOr0 pacTBopa MeTUNEHOBOro cMHero npubasbTe 195 Mn anc-
TUNNMPOBAHHOMN BOAbI M XOPOLLO nepeMelLanTe. B antekax METUNEHOBbLIA CUHUA (METUNIEHO-
Basi CMHbKA, MEAULIMHCKAsH CMHbKA) MOXET NPoAaBaTbCs Kak MOPOLLOK, Kak 1%-Hblit crMpTo-
BbI PacTBOP B CTEK/SAHHbIX (nakoHax 06beMoM 10—15 mMn u kak 1%-Hbli pacTBop, pa3Bse-
AEHHbIN 25%-HbIM pacTBOPOM r/toKO3bl, B aMnynax no 20 nnv 50 mn. MocneaHss gopma ans
LIMTONTIOMMYECKMX LIENEN HE FOAUTCS.

[puzomosneHue ayemoopceuHa

CoeanHute 4 r opcenHa (nopouwok) ¢ 90 Mn neasiHon (6e3BOAHON) YKCYCHOW KUCNOTOM, Ha-
rpeTb A0 kunewus (noBtopuTb 15 pas), aobasuTtb 110 MN AMCTUNNMPOBAHHOM BOAbI U [OBECTK
A0 KUNeHust ewwé pas (noBToputb 15 pa3). OxnaanTb, NpodunbTpoBaTh. Monyyaetca 2%-Hblii
pacTBOp aLeToopcenHa.

Xoa pabortbi:

1. Hactpoite Mukpockon. CTONMK A0XeH 6biTb ONYLUEH, CBET CHOKYCUPOBaH B OKY/SPE,
Anadparma nosIHOCTbIO OTKPbITA, YCTAHOBNEHO Manoe yeenuyeHue (4x10).

2. Pa3mecTute MukponpenapaTt Ha NpeaMeTHOM CTONMKE W NOLHUMUTE €ero.

3. [naas B OKynsp, MeAIEHHO C NOMOLLbI0 MaKpOBMHTA OMYyCKaWTe CTONMMK O MOsIBNEHUS
YETKOro M306paxkeHus.

4, PaccmoTpuTe MUKponpenapat. Hanaute sapa KNeTok C pasfivyHbIMKA CTAAUsSIMU MUTO3a.
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5. PaccmoTpuTe simpa KNeTok npu 6onbwom yBenmuenun (10x10). 3apucyite ux B COOTBET-
CTBYIOLUMX SsHelrKax Tabnmupl.

6. MoacunTaiiTe Yncna XpOMOCOM Ha MeTadasHbIX MNIACTUHKAX. YKaxuTe B Tabnmue yncno
XPOMOCOM B AMNSIOMAHOM Habope.

7. Caenante onucaHve NpoLeccoB, NPOMCXOAALIMX B KETKax B pasHble (asbl MUTOTUYE-
CKOro AeneHus.

[pumeyaHue: 4ACNO XPOMOCOM B AMMNIONAHOM Habope y fyka penyaToro cocTaBnseT 16,
ropoxa noceBHoro — 14, 60608 KOHckux — 12, gaconm 0bbikHOBEHHOW — 22.

Puc. 2. MuTo3 B KneTkax KOHUMKa Kopellka 6oba (Vicia faba): 1 — uHTepdasa;
2 — npodasa; 3 — mMetadasza; 4 — aHadasza, 5 — Tenodasa

OdopmneHune pesynbTaToB

®a3a MuTo3a PucyHok Mpoueccobl B KNeTke

MNpodaza

MeTtadasa

AHadaza

Tenodasa

BbiBOAbI

Cnenante BbIBOAbI:

1. Kakue a3bl MUTO3a yaanocb HabnoaaTb.

2. 110 KakoMy raBHOMY MpPWU3HAKY YAanocb pacno3HaTb a3kl MUTO3a.

3. CKOMbKO XpOMOCOM B ANNNOMAHOM Habope y nccneaoBaHHOro opraHunsma.

JlabopatopHas pa6ota N2 10

OnpepeneHue ycnoBuil rytraumm y pacteHui

TeopeTnyeckas 4yacTtb

F'ymmayus (0T nat. gutta — kanns) — Npouecc BblBeAeHUs BOAbI B BUAE Kanesb XWUAKOCTM
Ha NOBEPXHOCTU pacTeHus. ITO — SBMIEHME ryTTauum, CBOUCTBEHHOE MHOMMM rpynmnaM BbiC-
WKX pacteHuiri. Cnabast 0CBELWEHHOCTb, BbICOKAsH BNAXXHOCTb CMOCOBCTBYIOT ryTTauun. [yTTa-
LUMs BeCbMa 06bl4HA Y MHOMMX pacTeHM BNaXKHbIX TPOMMYECKUX IECOB M YacTo HabnogaeTcs
Ha KOHYMKAX JIMCTbEB MONOAbLIX NPOPOCTKOB.
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O6uNbHO BbIAENATL COK ryTTaLuM MOTYyT YepeMyxa, KapTodesb, HacTypums, psg KOMHaT-
HbIX pacTeHuit: dykcus, npumyna, GunoaeHApPoH, 6anb3ammnH v T.4. Ha BeplumMHe nncta u no
KOHUAM ero 3ybuMKoB HaxoAsdTCs cneumasnbHble KNeTKU, KOTopble 06pasyoT MUKPOCKOMNUYe-
Ckve oTeepcTus. lNof TakuMmu OTBEPCTMSAIMM pacrnoniaraeTcs pacTuTenbHas TkaHb — anuTema.
W3HyTpM K anuTeMe nofaeTcs BoAa C paCcTBOPEHHLIMU B HEW MUTATENbHbIMU BELLECTBAMM.

Ha noBepxHOCTM NIMCTa BOAA MCNapsieTcs, a BelecTBa KOHUEHTPUPYIOTCS M NpeBpaLlaloTcs
B 6enoBaTble KpUCTaNINKK, Cnagkme Ha BKYC.

l'yTTaums NpoucxoauT, KOraa KOpHAMKU NornowaeTcs Boabl 60nblue, YeM ncnapseTcs u-
cTbsaMU. MyTTaumnsa HabnoaaeTcs 60MblIeN YacTblo HOYbIO, PaHO YTPOM UK MPU NMOMELLEHUM
pacTeHMI BO BRaXHY0 aTMocdepy; 4acTo OTMEYaeTCs y MOJIOAbIX NMPOPOCTKOB, Hanpumep,
311aK0B, Pa3BUTHNE KOPHEBOW CUCTEMbI Y KOTOPbIX 0BroHSIET pa3BuUTHE UCMApSIOLEN NOBEPXHO-
CTW NncTbeB. Kanenbky BOAbl BbIAENAIOTCS Yepe3 BOASHbIE YCTbULA MOA BO3AENCTBMEM KOPHE-
BOrO aBMEeHMS, C CUMOW HarHeTatoLWero Boay B cTebnn u MNCTbS.

FyTTaumns — M3MON0rMYecKni NpoLecc, CBS3aHHbIN C XU3HEAESTENIbHOCTLIO PacTeHuSI.
BoligeneHus npu ryTTaumMmu BCerda CoaepxaTt psif MMHepanbHbIX BewectB. OueBMAHO, ryTTaums
ocBoboxaaeT pacTeHue OT u3bbiTka conen, raBHbIM 06pa3oM Kanbumus. bnarogaps rytrauum
NOALAEPXKMBAETCS BOAHbIA 6anaHC pacTeHuit. ITOMy 61aronpusTCTBYET YMEPEHHO Tennas W
BnaxkHas atMocdepa. MNyTTaumns 0CobeHHO pacnpoCcTpaHeHa Y PacTeHUN BNAXXHOW Tponuye-
CKOM 1 Cy6TpONMYeCcKom 30Hbl.

l'yTTaums NoBbILWAET BEPOSTHOCTb NEPEKPECTHOro onblneHns. CaxapucTble BewwecTsa npu-
B/IEKAIOT Pa3NNYHbIX HACEKOMbIX, OHW CAAsTCs He TOMbKO Ha NNUCTbS, HO U Ha uBeTku. Cnagkue
Kanesibkn BbIMOSHAIOT pOJSib HEKTAPHUKOB, KOTOPbIE HAXOAATCSA B CAMOM LIBETKeE.

MpakTuyeckas 4yacrtb

Lenb paboTbi: BbISICHATb POSib KyTUKY/bl U NPO6KK B 3alwimTe OT McnapeHuns Boabl C Mo-
BEPXHOCTW KOPHEN U KNybHel

O6opyaoBaHue n marepmasbl: [Ba CBeXMUX 16noka u aBa KnybHs kaptodens, Bechl,
HOX, MOSIM3TUNIEHOBLIE NULIEBbLIE NAKETbI, AATYMK OTHOCUTENBHON BNAXXHOCTU BO3AYXa.

TexHuka 6e3onacHOCTH

1. MNepepn Havanom paboTbl ocBObOAMTE paboyee MecTo OT NOCTOPOHHUX NPEAMETOB.

2. CobniogaiiTe OCTOPOXHOCTb Npy paboTe C NpenapoBanbHbIMK UrNaMu, NPEAMETHBLIMU 1
MOKPOBHBIMW CTEKIAMK BO M3beXaHue YKONOB 1 NOpe30B.

3. He ponyckante nonaaaHvs KpacuTenst Ha KOXYy, rnasa v oaexay.

4, Cobniopaiite npaBuia paboTbl CO CNMPTOBKOW BO U36€XaHME 0XXOroB.

5. MpucTynanTte K paboTe ToMbKO Toraa, Koraa yoeautech B UCMPaBHOCTM MUKPOCKOMNa. Tou-
HO BbINOMHSANTE yKa3aHWs yuuTens npu paboTe C HAM B OTHOLIEHUM MOPSAAKA AENCTBUNA.

6. Mo okoHYaHMK paboTbl NpuBeanTe B MOPSAOK paboyee MecCTo.

Xop pa6oTbli:

1. Bo3bMuTe Mo ABa NPUMEPHO OAMHAKOBLIX MO Macce KNybHs kaptodens u s6noka. Mo
OAHOMY U3 HWUX OYUCTbTE, TO ECTb CHUMMUTE CNION NMOKPOBHOW TKAHW HOXOM.

2. W3MepbTe ¢ NoMoLbIo LMPOBOro AaTyMKa BAXHOCTb BO3AyXa B NOMeLleHnn. BHecuTte
[aHHble 0 BMIAXHOCTW B Hayane onblTa B Tabnuuy (oanHakoBas Ans Bcex 06pasLos).

3. PackpoinTte NonAMaTMNEHOBLIM NAKET M NMOMECTUTE B HErO NEPBbIN 0Bpasel] ¥ BKIOYEHHbIN
LMPOBOIA AATUMK OTHOCUTENBHOM BNAXXHOCTU BO3AYyXa.

4, 3aKpomTe NakeT U BblAaBUTE U3 HErO BO3AyX, @ 3aTEM repMeTU3NpyNTe NaKeT, NepeBs3aB
€ro pe3unHKOM, LWNnaraToM UIn CKOTYEM.

5. Yepe3 5 MMH OTMeTbTe Maka3aHus fayuTa U BHeCUTe UX B Tabnuuy.

6. MosTopute nyHkTbl NONQ 3—5 Ans ocTanbHbIX 06pa3LoB.

7. PaccuuTainTe Ha CKOMbKO MPOLIEHTOB BO3POCHa OTHOCMTENbHAs BIAXXHOCTb BO3AyXa B
KaXkAOM nakete.
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O6paTute BHMMaHue!

Ecnm konnyecTBO AaTUMKOB MO3BONSET, MOXHO CAENaTb M3MEPEHUS OAHOBPEMEHHO BO
BCEX YeThIpex nakeTax. ECnM AaTyMKoB HEMHOrO, TO LienecoobpasHo pasaennTb KNacC Ha rpyn-
Mnbl N0 4—5 yenoBeka Ha BpeMsi paboTbl.

MpeacraBneHune pe3ynbTaToB HabnrAeHU

OTHOCMTENIbHAsA BAIAXXHOCTb BO3AyXa

Wccnenyembie o6pasubl B Hayane onbiTa, B KOHLIE OMbITa,

n3MeHeHue, %
MM.pPT.CT. MM.pT. CT.

OuunweHHoe 5610k0

OumLLEHHbIN KapTodEnb

HeouunweHHoe a6n0ko

HeouunLLeHHbIN KapTo-
denb

BbiBOAbI

CdopmynupyiTe BbiBOABI MO BOMPOCAM:

1. Kakoe 3HayeHune MMelT KyTUKyna u npobka B UCMApeHWn BOAbl pacTeHWeM?

2. Kakas nokpoBHasi TKaHb B 60MbLUEN CTEMEHU BAMSIET HA WUCMAPEHWE BOAbI PAacTEHUEM?

KoHTponbHble BONpOCHI

1. Yro Takoe rytrauus?

a) NaTUHCKUA TEPMUH Ans 0603HAYEHWs BbIAENEHUS NUCTbSAMW PACTEHWIA KanenbHOXWUAKOIA
BOAbI

6) apeBHerpeyecknii TEpMUH ANst 0603HaYeHMS BblAENEHMS BOAbI Pa3fIMYHbIMU OpraHaMu
pacTeHui

B) @aHIIMMCKUN TEPMUH ANst 0603HAUYEHNS! BECEHHENO SBNIEHNSI COKOABWXXEHWS B IEPEBbSIX,
ncnonb3yembix Ans coopa coka (6epésa, KnéH, nuna)

) HEMELKMN TEPMUH ANt 0603HAYEHNS MONE3HON MyTauuu

OtBeT: a

2. Yepes Kakue opraHbl pacTeHUN BbIAENSETCS BoAa Npu ryTTaumu?

Q) YeyeBMYKM

6) ryTTaunoHHble Mopbl

B) OKaWM/EHHblE MOpbI

r) ycTbuua

OTBeT: 1

3. Kakve ycnoBus sBnsoTCS He06X0AMMbIMM ANS ryTTauun aKTMBHO BEreTUpYHoLero pac-
TeHNs?

OtBeT:

1) pocTaToyHOE KOMMYECTBO BNaru B MoyBe

2) BbICOKas OTHOCMTENbHAs BNAXHOCTb BO3AyXa (BapMaHT: BO3AYX HacbileH BOASHbIMM Na-
pammn)
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JlaboparTopHas pa6orta N2 11

«BnusiHne cpeabl HAa KNETKU KPOBU YesloBeKa»

TeopeTnyeckasn 4yacTtb

KpoBb 3TO 0AHA 13 pa3HOBMHOCTEN COEANHUTENBHOW TKaHW. MpeacTaBnsieT cobon KNeTku
HECKO/IbKMX TUMOB B3BELUEHHbIX B Ma3mMe. Ha Aonto (hoOpMeHHbIX 31eMEHTOB (KNETKMU KPOBK)
npuxoamTcs okono 45% o06bEMa, a 55% coctaBnseT nna3ma. MNokasaTenb pH KpOBM Bapbupy-
et ot 7,35 po 7,45. MNna3ma Ha 90% cocTouT 13 BoAbl M HA 10% M3 pa3nuyHbIX PacTBOPEHHBIX
BeLwwecTs (6enkun, MuHepasnbHble MOHbI U Ap.). bonblue Bcero n3 pacTBOPEHHbLIX KOMMOHEHTOB B
MnnasMe KpoBW COAEPXKMTCS HATPUM-MOHOB. Cpean OPMEHHBLIX 3NEMEHTOB AOMUHUPYIOLLYIO
MO3MLIMIO MO KOSIMYECTBY K/ETOK Ha eAnHULY 06bEMa 3aHUMALOT 3pUTpoLmMTLI. B 1 MM3 kpoBw
COAEPXXUTCSH OKOJSI0 5 M/H. 3puUTpPOLNTOB.

KoHLeHTpauus conen B nnasMe M KieTkax KpoBM BCerga A0/MKHA ObiTb MPUMEPHO OAMHAKO-
BON. OAHMMM M3 BaXXHEMLIMX CONEN KPOBU SIBNSIOTCA XIOpUAbl. PacTBOp B KOTOPOM KOHLIEH-
Tpauusa conv NaCl 0,9% Ha3biBaeTcs hn3nonornyecknm. MoatoMy 60MbLLNMHCTBO NeKapCTBEH-
HbIX MPernapaToB, KOTOpble BBOASTCS B KPOBSIHOE PYCNO MPOM3BOAST C MCMONb30BaHMEM (u3n-
0/10r1YecKoro pacteopa. Ecnn Bo3HMKaeT pa3HOCTb KOHLUEHTPALMA, 3TO NPUBOAMT K OCMOCY.
Ocmoc — 3710 anddy3nsa Boabl Yepe3 MoAynpoHMLAEMYL0 MeMbpaHy M3 06nacT MeHbLuew
KOHLEHTpauuu B 06nacTb C 60/blUEN KOHLEHTpaUMen [0 YCTAaHOB/EHMS paBHOBECUS. SBNEHME
0CMOCa MUrpaeT BaXXHYH Posib B MpOLECCe NOAAEPXKaHMS NOCTOSIHCTBA BHYTPEHHEW cpeabl Ha-
LIero opraHu3ma.

OTKNOHEHME OCMOTUYECKOrO AaBfieHUst OT HOPManbHOMO (hM3MONOrMYECKOrO YPOBHS BIe-
YéT 3a cobol HapyLeHne 0BMEHHbIX NPOLECCOB MEXAY KPOBbO, TKAHEBOW XMAKOCTbIO W KeT-
Kamu opraHusma. CusibHOe OTK/IOHEHWE MOXET HapyLWuTb CTPYKTYPY U LENOCTHOCTb KNeTou-
HbIX MeMbpaH.

M3mMeHeHuWe cocTaBa nnasmbl KpoBY Npu 06aBNeHny rmnepTOHNYECKOro UM rMNoTOHUYe-
CKOro pacTBoOpOB B /TabOpaTOPHbIX YCIOBUSAX, NO3BOSISET ONpeaeNiuTb CTeNeHb BaXKHOCTU paB-
HOBECUS! KOHLEHTPALMI COMel BO BHYTPEHHEN Cpeae opraHu3Ma.

MpakTnyeckas yacTtb

Lenb paboTbl: V3y4nTb OCMOTUYECKME SIBNEHUS B KNETKAX KPOBM YenoBeka.

O6opyaoBaHue N Marepmasbl: NpeaMeTHble CTeKa, MOKPOBHbIE CTEKNA, HOYTOYK, BUHO-
KYNSIpHbIN MUKPOCKONM, Npenapart KNeTK1 KPOBM YeNloBeKa.

TexHuka 6e3onacHOCTH

1. Nepea HayanoM paboTbl 0cBO6OANTE paboyee MeCcTo OT MOCTOPOHHMX NPEeAMETOB.

2. Cobniogante 0CTOPOXHOCTb Npu paboTe C NpeAMETHLIMIA 1 MOKPOBHBIMU CTEKAMMU BO
n3bexxaHne Nope3os.

3. MpuctynaiTe K paboTte TONbKO TOrAa, Koraa ybeauTech B MCMPaBHOCTM MUKPOCKoNa. Tou-
HO BbINOMHSANTE yKa3aHWs yuuTens npu paboTe C HAM B OTHOLIEHUM NOPSAAKA AENCTBUNA.

4, Mo okoHYaHWKM paboThl NpuBeAUTE B NOPSAOK paboyee MecTo.

Xop pa6oTbli:

Pa6boTa ¢ MMKponpenapaTtamu

1. Hactpoite mukpockon. CTONMK AO/MKEH ObiTb OnyLLeH, CBET ChOKYCMPOBaH B OKYNSIpe,
Anadparma nonHOCTbIO OTKPbITa, YCTaHOBNEHO Manoe yeenuyeHune (4x10).

2. PasMecTuTe MMKponpenapaT Ha NpeaMeTHOM CTOMMKE U NOAHUMUTE ero A0 KoHua. Mpu
3TOM CneauTe, YTobbl MOKPOBHOE CTEKNO U 06BbEKTUB HE COMPUKOCHYIIUCH.

3. Tnaas B OKynsip, MefAeHHO C MOMOLLbI0 MaKpOBMHTa OMyCKaWTe CTOMMK [0 MOsIBNEHMUS
YETKOro n3obpaxeHus.

4, PaccmoTpuTe MuKponpenapaT npu 6onbwom yeennmvenun (10x10), ncnonb3ys MUKpPO-
BUHT ANS HACTOWKM pe3KoCcTU. M3yunTe 0COBEHHOCTH CTPOEHMS KNETOK KPOBM YesioBeka. Bbi-
nosnHuTe 3adaHue NO 1.
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5. CaenaiiTe onucaHue NPoOLIECCOB, NPOMCXOAALMX C KNeTKaMu KPOBM B pacTBopax C pas-
NNYHON KoHUeHTpauuen NaCl.

MpeacTaBneHune pesynbTaToB HabnroaeHUH

3apaHue 1. PaccMoTpuTe MUKpONpenapaT KIETKU KpoBYM YesioBeka. 3apucyiite uccneaye-
MbI 0OBEKT B MYCTYIO SYenky. MpoBeanTe CpaBHUTENbHbI aHann3 MOpdONorniyecKkon CTpyk-
TYpbl KNETOK KPOBU M306paxeHHbIX Ha pUcyHkax N2—3, B 3aBMCMMOCTM OT pacTBopa B KOTO-

pPOM OHWN HaxXoAaAaTCA.

Puc.1. VI30TOHMYeCKkuA p-p.  PMC. 2. TUNepTOHNYECKUA p-p.  PHC. 3. TUNOTOHUYECKUI P-p.

3apaHue 2. Wcnonb3ya maTepuasnbl KAPTUHKU 3amn0SIHUTE AaHHble B Tabnuue.

\,4——\\\“ |
«( \\ ) .\;—» t

Isotonic medium / "‘{J

l

Hypertonic medium

Puc. 4. BnudHue cpefibl Ha CTPYKTYpY 3puTpoumMTa
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PaCTBOp KOHl.Ile\lI';I'gIaI.IVISI SP:I:':I;II:I:TB an‘-IVIHa
TMNOTOHMYECKUI 0,2%
N30TOHNYECKN 0, 9%
MnepToHNYecKnii 2%

O6paTute BHMMaHue!

B naHHOM paboTe Heobx0AMMO MCMONb30BaTb CONYTCTBYIOLWME BUAEOdParMeHTbI, KOTOpble
MOMOryT BM3Yya/IM3MPOBaTb BECb MPOLECC M3MEHEHNS POPMbl KNETOK KPOBY B 3aBUCMMOCTH OT
KOHLEHTpaumm NCnonb3yeMblX pacTBOPOB.

BbiBOAbI

1. Kakumu cBovictBamMm obnagaet husnonormyeckunii pacteop?

2. Kak BnmsieT nosblweHne koHueHTpauum NaCl B nnasme KpoBM Ha 3pUTPOLMTHI?

3. Ob6bsCHWTE MPOLECC remMonM3a Npu NomnagaHun 3pUTPOLMTOB B MMMNOTOHUYECKMIA pac-
TBOp?

4, Kak 0CMOTUYECKME SIBNIEHMS BAUSIOT Ha OpraHM3M YenoBeKa B MOBCEAHEBHOW XWU3HM?

KoHTponbHble BONPOCHI

1. B kakoM pacteope 06béM apuTpouMTa YBENNYMBAETCS:

a) U30TOHNYECKMM

6) rMNOTOHMYECKuUi

B) FMNEPTOHUYECKNIA

) pacTBop He BAusET

OtBeT: 6

2. Mpw kakou koHueHTpauun NaCl nponcxoamT CMOpLIMBaHWE 3PUTPOLIMTOB:

a) 0.2%

6) 0,6%

B) 0,9%

N 2%

OTeet: T

3. MoyeMy BO3HMKAET YYBCTBO XaxAbl NpW M36bITOYHOM MOTPEONEHMN CONEHOW MULLN?

OTBET: NOBbILIEHNE KOHLEHTPALIMKN CONEN B Ma3Me KPOBM NPUBOAMT K TOMY, YTO BOAa U3
MEXTKAHEBOMN XWAKOCTM MOCTYNAET B KPOBSIHOE PYC/0. 3TO BbI3bIBAET COCTOSIHME OTEYHOCTU M
HeJocTaTKa Biarm Co CTOPOHbI KNETOK.

KoHcnekT ypoka: N3yueHune paboTbl opraHOB KpoBoObGpaLieHus

Lenb ypoka: 0606WnTb 3HaHMS ydawmxcs no TeMe «KpoBb 1 KpoBOObpaLleHue», uc-
NOSb3ysl 3HaHWUA NO PasMYHbLIM pasgenam 6uonornm n GU3NKK; CoOBEPLUEHCTBOBATb HaBbIKK
KOHTPONS U CAMOKOHTPONS Y YYaLLMXCS.

3agaum ypoka:

O6pazosamesibHas: CNOoCo6CTBOBaTL (HOPMUPOBAHMIO Y YUALLMXCS 3HAHMWIA MO Pa3/IMYHbIM
pasgenam 6uonorumn n husmkn. YcTaHaBAMBaTb CBA3b MEXAY OTAENbHbIMW TEMaMK 3TUX Npea-
METOB. HayunTbCs MCNOb30BaTh NOMYYEHHbIE 3HAHMS Ha NPaKTUKeE.

Pa3susarowas: npoaomkunts GopMMpOBaTb YMEHUS CUCTEMATU3MPOBATb U BbIAENSATb ras-
HOe, CyLLEeCTBEHHOe, YCTaHaBNNBaTb NPUYMHHO-CNEACTBEHHbIE CBA3M, CNOCOHCTBOBAaTL pa3Bu-
TUIO BOOBPaXeHNsl, yCTaHaBNMBaTb CBA3b TEOPUM C NMPAKTUKON.

BocnumamesnbHaa: cnocobcTBoBaTh (POPMUPOBAHUIO COMETAHUS UHAMBUAYANbHLIX, rpyn-
MOBbIX U KONNEKTUBHBIX BUAOB AeSTENbHOCTU.
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O6opyaoBaHue: uidposas naboparopus no uamonorum (aatumk YCC).

Tun, BUg ypoka: VHTErpUPOBaHHbLINA TUM YpoKa. 3TO NO3BOMNUT YYaLUMMCS MOHSTH NpoLec-
Cbl, MPOMCXOASILLME B OpraHM3Me YesioBeka C TOUKM 3peHns bruonorum n husmkm.

MnaHnpyeMble pe3ysibTaTbl: yyalMecs Hay4yaTcs nosayYaTb 3HAHUSA,UCNONb3yS Pa3nny-
Hble BMAbl AESTENbHOCTU U UCMOMb30BaTh 3TU 3HAHUS AN NPOBEAEHUS SKCepUMeHTaIbHO-MC-
cnefoBaTesnbCKnx pabor.

JINYHOCTHbIE pe3ynbTarbl: 6yoym c(hopMuUpOBaHbI: Pa3NNyHbIE HABbIKK 0byYeHus;
npuobpeTéH onblT paboTel ¢ UKT (Mo nporpaMMe OAMH KOMMbIOTEP, OAMH YYEHMK), a TaKkxke
nabopaTtopHbiM 06opyaoBaHueM no dusmnke v umdposon nabopaTtopuen No 6MoONOrMK; HaebI-
KN OCHOB MOZAENNPOBaHUS NpoLLeccoB.

YHunBepcanbHbie yye6Hble AeACTBUSA: MeTanpeaMeTHbIN pe3ynbTaT npeanonaraeT ¢op-
MMPOBaHME YMEHUN YCTaHaBNMBaTb MPUYMHHO-CNEACTBEHHbIE CBS3WM, CTPOWTbL JIOMMYECKoe pac-
CYXAEHWe, YMEHME CaMOCTOSITENIbHO NNAaHWMPOBATb MyTW AOCTUXEHWS Lienen, ymeHue paboTtaTthb
¢ coBpeMeHHbIMM VKT 0bopynoBaHneM NpUMeHsTb NONyYEHHbIE 3HaHWS Ha MpaKTyUKe.

®opMbl n MeToAbl 06yyeHHs: HPOHTaNbHbIE, UHAMBUAYANbHbIE, FPYNNOBbIE, UCCNef0Ba-
TenbcKkue.

MeTtoabl: cnoBecHble, HarNsaHbIe, NPaKTUYECKne, AeAyKTUBHbIE.

MoHsATNA M TepMUHbI: BYAbI COCYLOB, TOHOMETP, MMNEPTOHMUS, CKOPOCTb ABWXEHMS, Ya-
CTOTa Nynbca, TennoobMeH, razoobMeH.

OpraHu3aynoHHas 4acTb:

Yualmecs genatca Ha 4 rpynnbl No pe3ynbTaTaM NpeaBapuTeNbHOW NPOBEPKE MO TEMaM:
«[1BMXeHne KpoBu Mo cocyaam», «OpraHbl KpoBoobpallueHns», «3akoH bepHynnun», «[laBne-
HWe B XXMAKOCTSAX U rasax», «CoobLyatowmecs cocyabl», «M3mepeHne AaBneHns B XXUAKOCTSX
N B razax», «TennoobmeH».

XoA MHTErpmMpoBaHHOro ypoka no 6umonornu un ¢pmsmke

OpraHM3aunOHHbIX MOMEHT.

Cepaue — caMblil paboToCNOCOOHbIN, NPOAYKTUBHBIN, (YHKLIMOHANbHbIA U BaXXHbIN MeXa-
HU3M B HaweM opraHu3Me. Cepauy Aaxe CTaBAT NaMATHWKW. Tak NaMATHUK CepALy YKpallaeT
ABOp UHCTUTYTa cepaua B MNepmu.

YenoBek — OTKpbITas buonornyeckas cuctema. Mo3aToMy CTPOEHUE OPraHOB U MPOLIECCHI,
MPOUCXOAALLME B HUX MOXHO 06 BSICHUTL HE TOMBKO C TOYKM 3peHnst 61onorum, Ho 1 U3nKK
XMMUMU.

BbigBMKeHMe runoTesbl. [lpeanaraeM AokasaTtb, YTO NPOLECChl, MPOMCXOASILLME B Opra-
HU3Me YenoBeka, 06yCnoBNeHbl 3aKoHaMn u3nKKn. I paccMOTpPMUM 3TO Ha MpUMEpe CUCTEMBI
OpraHoB KpoBoobpalueHus.

AKTyanusaums onopHbIX 3HaHuM. cnonb3ys Tabnuubl ¥ pUCYHKKM, NOBTOPUM:

1. V13 Kaknx OpraHoB COCTOWUT CMCTEMA OpraHOB KpOBOObpaLLeHusI.

2. HazoBwuTe KaMepbl cepaLa, UX CTPOEHUE N DYHKLNK.

3. CTpoeHve 1 YyHKLMKM KnanaHoB cepaua.

4. Paborta cepaua.

5. OCO6EHHOCTM CTPOEHMSI NONEPEYHO-MONOCATON CEPAEYHOMN MbiLLbl. 6. ABTOHOMMUS.

WTaK, cepaue YeTbipEXKaMepHOE, COKPALLAETCS PUTMUYHO M NPOTANKMBAET KPOBb MO COCY-
AaM, bnaroaaps cepaeyHo MblLLE.

CeroaHs Hal ypoK MOCBSILLEH KPOBEHOCHOW cucTeMe yenoBeka. CeroaHst Mbl AOSMKHBI C
BaMK 0606LLMTb U CUCTEMATMU3MPOBATL HaLLM 3HAHWS O KPOBM M KPOBEHOCHOM CUCTEME.

Ha cnalide kapmuHKu: TOHOMETP, CEKYHAOMEP, HAcoC, BOAONPOBOAHBIE TPY6bl. COCYA C
KPaCHOW >XMAKOCTbIO.
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Yuyuteno 6uonorum:

1. Kakas accoumaums BO3HUKAET Y Bac, Npy BUAE 3TUX NPEeAMETOB C OpraHaMu YenoBeka?

2. Kak Ha3blBaeTCs CMCTEMA, COCTOSILLAN M3 cepaua, KpoBM U pas3fiMyHbIX COCYA0B B Opra-
HU3Me YyenoBeka?

[pednonazaembie omsemsl: KPOBEHOCHAs CMCTEMA WM CUCTEMA KpOBOObpaLLeHMs.

3. Bonpoc: Kak Bbl AgymMaeTe, AN 4Yero HYXHbl 3TU  duanyeckme npunbopsbl?

Mpeanonaraemble OTBETHI: ANS U3MEPEHUs! OaBMEHMS KPOBW, ANS U3MEPEHWsl Yncna CoKpa-
LLIeHUI cepaLua, AN U3MEPEHUs My bCa.

Yuutenb: [1ns 4Yero HeobxoauMo M3MepsTb AaBNEHWE KpoBM, Nynbc? Mpeanonaraemble oT-
BETbl: U3MEPEHWE AENAOT ANS TOro YTobbl KOHTPONMPOBATL PAabOTy KPOBEHOCHOM CUCTEMBI,
ANsi U3yyeHns e€ paboTbl.

B BalLeM knacce nocne NpoXoXaeHWUst MeEAOCMOTPOB, aHaNn3 pe3yNbTaToB NMokasaJsi, OTK/IO-
HEHWS OT HOPMaTUBHbIX NoKa3aTtenen. Yem MoryT 6biTb Bbi3BaHbl 3T U3MEHEHMS.

Yuyurtenb: W Tak, y Hac eCTb YC/TOBHbIE MOZENN, BXOASILLUME B KPOBEHOCHYIO CUCTEMY U (Pu-
3nyeckume npnbopsl. Ncnonb3yto atn pusndeckune npubopsbl, Undposyro nabopaToputo, OLEHN-
Te CBOE COCTOSIHME OpraHu3Ma yepe3 paboTy opraHoB KpoBoobpalleHus Monpobyiite cchop-
MYNMPOBaTb LIE/Tb HALLEro ypoKa.

Mpennonaraemble OTBETbI: UCCeAOBaHUE paboTbl KPOBEHOCHOW CUCTEMbI YENIOBEKA.

[ns opraHusauum nocneaytoLlen paboTbl Mbl KNAcc pasaeNinin Ha HECKOMIbKO rpynr.

3apanue rpynnbl N2 1. OnpegenuTtb AaBneHue u MynbC KaXAOro YjeHa rpynnbi, 3anon-
HWUTb Tabnuuy. CpaBHWUTb NONYYEHHbIE AAHHBIE CO 3HAYEHUSAMMW CPEAHECTATUCTUYECKOrO Yeno-
Beka Bo3pacta 13—14 net. Cgenatb BbIBOA M OTBETUTb Ha BOMpPOCHl. BbibpaTb Aenerata, KOTO-
PbI ONOXMUT pe3ynbTaThl paboTbl U CAENAET BbIBOA,

Mpeanonaraembi BbiBOA: [laHHble pe3ynbTaTOB M3MEPEHUSI MOKa3bIBAKOT, TO YTO KpoBe-
HOCHble CUCTEMbl YYaCTHUKOB rpynnbl MMEKOT pa3Hble napameTpbl AaBneHus u nynbca. Pesynb-
TaT CpaBHEHMS C HOPMATMBHBLIMW MOKA3aHUAMU ANS AAHHOMO BO3pacTa roBOpST O TOM, YTO Y
OTAENbHbIX YIEHOB rPYNMbl OTKNOHEHWS AABNEHUS U NYNbCa Bbi3bIBAOT TPeBOry. Heobxoammo
npou3sectu bosnee TwaTenbHOE UCCNea0BaHMS B MEAULIMHCKOM YYpeXaeHNN.

YuTaloT BONPOCH! U AAKOT OTBETHI.

B kaxdom Hoymbyke 0aHHOU 2pynnbl pasmewaemcs nycmas mabauya u oarwmcs 0onon-
HUMeJIbHble BONPOChI

3apanme rpynnbl N2 2. Cobpatb M3 npeasioXeHHbIX NPeaMETOB MOAENb KPOBEHOCHOW Cu-
cTeMbl yenoseka. OBbSICHMTL, MOYEMY B Kanuaaspax KpoBb TEYET C MEHbLUEN CKOPOCTbIO, YEM
B KPYNHbIX cocyaax (aopTe, BeHax, apTepusix). 10 3akoHy bepHynnmn o Hepa3pblBHOCTU CTpyw
(Bo ckosibko pa3 cedeHue cocyda 60/bwe B0 CMOJIbKO pa3 CKOPOCMb MeYeHUA XudKocmu 8
3mom cocyde meHble u Hao6opom) HapyluaeTcs nn dhusnyecknii 3akoH bepHynam o Hepas-
PbIBHOCTU CTPYyMW.

[ins 06bSICHEHMSI ABMXXEHUSI KPOBM B COCyAax MO3HAKOMMMCS C 3aKOHOM bepHynnn. OH
eLLe Ha3blBAeTCA 3aKOHOM HEMPEPLIBHON CTPY M.

—

. —
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Vi1 =Vz; Vi=wvi'S1't; Vo= v2'Sert; [ v1'Si= v2'Sz; va= v1'S1/ S2
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Q7 KBAHTOPUYM

Yepe3 pasHble ceuyeHnst Tpybbl 3a OAHO M TO Xe BPeMSI NMPOXOASAT OAMHAKOBblE 0ObEMBI
xnakoctn. OTCloAa NonyyaeTcs, YTo TaM, rAe ceyeHne Tpybbl 60Mblue, CKOPOCTb TEYEHMS XKMA-
KOCTW MeHbLLE 1 HaobopoT, TaM, rae ceyeHne TpyObl MeHbLLE, TO TaM CKOPOCTb TEYEHUS Xna-
KOCTM 6osblue. YeM 60blue CKOPOCTb ABUXEHMS XXUAKOCTM, TeM 6onbluee AaBleHNe Npous-
BOAWT XXWAKOCTb Ha CTEHKM COoCyAa.

Paccmompum mab6nauyy.

- owerp | Copoers | fmreme
1 Aoprta 20 50 50—150
2 ApTepun 5—10 20—50 80—20
3 ApTepuonsbl 0,1—0,5 1—20 50—20
4 Kanunnsapeol 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 U NOCTapaUTeCh 06BSCHUTbL NOYEMY MPU YMEHbLIEHUM
AVAMETPa COCy[la CKOPOCTb KPOBW, ABUXKYLLENCS MO HAM YMeHbLUaeTcs. [poTuBOpeYaT v 3T
[iaHHble 3aKOHY BepHynM 0 HepaspbiBHOCTY CTPyW. [N NpaBWSIbHOMO BbiBOAA MOCMOTPUTE Ha
MOAENb KPOBEHOCHOW CUCTEMbI YENOBEKA.

B Hoym6yke GaHHol 2pynnbl pasmeuwjaemcsa 3aKoH bepHyaiu, donosHUMe IbHble BONPOCHI

Mpeanonaraemble OTBETbI: 3aKOH HE HapYLLAETCs TaK Kak Ans OTBETA Ha 3TOT BONPOC He-
06X0AMMO MOMHWTb, YTO 06LLast NNOLWAAb CEYEHUS BCEX KaNWUMNSPOB HAMHOrO 60/blue YeMm
MOWaab CEYEHNS a0PThl, BEHbI UM apTEPUM, NOSTOMY CKOPOCTb KPOBM B Kanunisipax MeHb-
we.

3apanue rpynnbl N23. HapyweHune KpoBoo6palleHuss Npu HaN0XKEHUM XKryTa.

O6opyanoBaHue n MaTepuanbl

¢ [lopTaTVBHbLIN KOMMbIOTEP

o [laTunk TemnepaTypsbl

¢ [poYHas HUTb MM TOHKMIA WHYP ANMHOM 0K0s10 40—60 CM

Xoa akcnepuMMeHTa

1. MpucTynainTe K BbINMOMHEHUIO OMbITa

2. HaumHainTe pernctpaumio aaHHbIX. Ans atoro Haxmute kHornky CTAPT Ha naHenu uH-
CTPYMEHTOB.

3. 3anucbiBanTe faHHble He MeHee 30 C.

4, He npekpallas 3anucK AaHHbIX, 6bICTPO M Tyro 06MoTanTe ABa Nanbua (KaXAablit OTAENb-
HO, 60/IbLLION N YKa3aTeNbHbIN) HUTKOMN.

5. MpogonxaiiTe 3an1cb, 0TMeYasi BHELLHME NPU3HAKM HapyLIeHNs KpoBoobpalleHus (no-
KpacHeHue, a 3aTeM WM MOCUHEHWE MOKPOBOB, CHMXKEHME YYBCTBUTENBbHOCTM) He 6onee
7—10 MUHYT.

6. He npekpalyas 3anucu 66ICTPO CHAMUTE HUTKY.

7. JoxanTecb CTabunusaumy NokasaHUM AaTyMKa M OCTAHOBUTE PEruCTpaLMio HaXaB KHOM-
Ky cTOnM.

8. CoxpaHuTe nonyyeHHble AaHHbIE HaXaB KHOMKY COXPaHWUTb
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AHanu3 pe3ynbTaToB

1. PaccmoTtpuTe rpadmk 1 CpaBHUTE TeMMNepaTypy B Hayasne onbiTa C MUHUMabHON TeMne-
paTypov 1 TeMNepaTypoi B KOHLIE OMbITa.

2. OTMeTbTe Ha rpaduke MOMEHTbI HANIOXKEHUSI U CHATUS NEPETIKKM:

CpenaiTe BbIBOA O BIMSIHUM CKOPOCTW ABWMXEHWS KPOBM MO COCYAaM M TenoCHabXxeHus
OTAENbHbIX YaCTEN TeNa B KOTOPbIX NPOTEKAET KPOBb

3apaHue rpynnbl N2 4. BansiHue ¢m3nyeckoi Harpysku Ha 4acToTy nysbca v faB-
NeHus YyenoBekKa (B NpeAnoXeHHON rpynne BobIbrpatoT TPEHMPOBAHHOMO Yel0BEKa U HeTpe-
HUPOBAHHOIO).

Hangute 3aBUCMMOCTb YaCTOTbI MyNbCa OT Harpy3KyU YesloBEKa C MOMOLLbIO LndpoBoi Nna-
BopaTopun u caenanTe BbIBOA O TOM, KakK 3aBUCUT YacTOTa yYAApOB cepaua Mpu yBeIMYeHUn
(DU3MYECKON Harpy3Kkn YenoBeka.

1. Noakntounte pgatumnk YCC yepes USB nopt k MK.

2. 3aKpenuTe JaTyuK Ha nanble pyKu.

3. OnpeaenuTe YACNO yAapoB MysbCa B CMOKOMHOM COCTOSIHAM W JaHHble 3anuwuTe B Ta-
6nuuy.

4, Cpenante 10 npuceaaHuin 1 nokasaHus 3anuwuTe B Tabnuuy.

5. Cpenaiite 20 npucefaHun u nokasaHus 3anuwuTe B Tabnuuy.

N2 onbiTa Uucno npucepanmii YacroTa nynbca
1 0
2 10
3 20

Mo pe3ynbTaTaM paboThbl cAeNanTe BbIBOA O TOM, KaK 3aBMCUT MyJbC YEN0BeEKa OT pu3nye-
CKOW Harpy3ku. MocTapantecb 06bACHUTb TaKyto 3aBUCMMOCTb.

OTYéT npeAcTaBUTENen rpynn no npoAenaHHon paborte.

B KoHUe ypoka MnHK-TecT (no Bbibopy yunTens)

TecTtupoBaHue

1. PaccMoTpuTe XapakTep ABMXEHUS cepaua U noabepuTe npaBuibHOE CI0BO XapaKTepu-
3yloLlee 3TO ABMXKEHNE?

A) KOHBYNbCUSA B) puTMHYHOCTb B) 6ecrnopsigouHOCTb

2. C NoMOLLbO KAaKoro m3nyeckoro 3akoHa MOXHO 06bSICHUTL ABUXXEHUE KPOBU B COCY-
nax?

A) lN'yka b) BepHynnu B) Apxumena
3. Y10 3acTaBnseT KpoBb ABUraTbCa N0 COCyAam?
A) pa3HOCTb faBneHns B cocyaax B) pa3HOCTb BbICOTHI Tena
B) cuna TspkecTu [) rpaBuTaums

4, B KaKnx COCyaax HU3KOe AaBNeHne, NO3TOMY NepeaBUMXEHNIO KPOBM CMOCOBCTBYIOT Kna-
naHbI?

A) kanunnspel b) BeHbI B) apTepuun [) BeHybl
5. B kakoM Kpyre KpoBoobpalLLeHNs NPOUCXOAUT HaCbILLEHNE KPOBU KUCIIOPOLOM?
A) manom B) 60nbLiom B) cpeaHem
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3aknroueHue

Yuutenb 3aBepwaet paboty rpynnbi N2 1, N2 2, N2 3, N2 4.

MoaBoAWUT aHanM3 OLUEHKW paboTbl rpynmbl.

BbiCKauTe CBOE MHEHMEe, YTO MOMy4nnoch, @ Kakue BOMPOCH! Bbi3BanM 3aTPyAHEHMS.
Kakow Bua festenbHocTv Bl BbibrpaeTe ans pelueHns 3Tux TpyaHOCTEN.

Yuutenb 6uonoruum:

Bonpoc 1. Mexay KakuMu npegMeTamu BO BPeMs BbIMOSHEHWUS paboTbl Bbl Habnoganm
CBA3b?

Bonpoc 2. BbiCcKaxuTe CBOE MHEHWE O TOM, MOXHO i1 U3y4aTb bruonornyeckme npoueccol
6e3 Mcnonb3oBaHUs PU3NYECKMX 3aKOHOMEPHOCTEN U M3MYECKMX NPUOOPOB.

MpoaHanu3upyiTe BCe BMAbl Ballen AESTENbHOCTM Ha YPOKE U MPEANoXUTe TeMy ypoka?
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KBAHTOPHYM BMOJIOTUA
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NMepeyeHb TeM yuyebHO-UccnenoBaTe/IbCKOM
M NPOEKTHOWN AeATENIbHOCTU LUKOJIbHUKOB

Pa3spen «PacTteHus u akonorua»
BnusHue «xuBoi» 1 «MEPTBOW» BOAbI HA POCT W Pa3BUTUE PACTEHWN.
ApanTaums pacTeHMn K BbICOKMM TeMnepaTypam.
Bronorus. PasHoBMAHOCTM MOXOO6pa3HbIX.
B Mupe nuwwanHmnkos.
B3avMHoe BnMsiHWe pacTeHun
B3anMHble NpucnocobneHnst pacTeHUM N HAaCEKOMbIX.
BnaoBon coctaB M 0COBEHHOCTM pacnpoCTpaHeHwst BOAHbIX pacTeHNI o3epa.
BnpoBon coctaB pacTUTENIbHOCTM MOEro paloHa.
. BuooBoii coctaB TpaBSAHUCTbIX PAaCTEHWUM, MPOM3pacTaloLMX OKOMO0 POAHMKOB MOEro
paioHa.
10. Bnusiine JyHbl Ha POCT U pa3BUTHE PaCTEHWIA.
11. BnusiHme a30THbIX yA0OpEeHMIA Ha POCT M pa3BUTUE PACTEHUMN.
12. BnusiHne a30THbIX YA06peHnin Ha popMMpoBaHUE 3eN1EHOI MacChl.
13. BnusiHue aHTUOMOTMKOB Ha BCXOXECTb U POCT PacTEHUN.
14. BnmsiHWe ruaporens Ha CKOpOCTb NPOPacTaHusi CEMSIH paCTEHWUIM Pa3HOro BereTaumoH-
HOro nepuoaa.
15. BnusiHve 3anacHbIX NMUTATeNbHbIX BELWECTB CEMSIAONEN Ha pOCT W pa3BUTUE NPOPOCTKA.
16. BnusHue noHos Pb2+, Cu2+ v H+ Ha pocT 1 pa3BuUTUE PaCTEHWI.
17. BnusiHWe MarHWTHOM BOAbl Ha XW3HEAEATENbHOCTb PaCTEHWN.
18. BnmsiHMe MOYEBMHbLI HA NpopacTaHMe CEMSIH U NMOCNEAYOLWMI POCT NPOPOCTKOB.
19. BnusiHMe My3blKM Ha POCT U pasBUTUE PaCTEHWI.
20. BnusiHue 0CBELWEHHOCTH Ha POCT U pa3BUTUE PaCcTEHM.
21. BnusiHWe nuTaTENbHbIX 3N1EMEHTOB Ha POCTOBbIE MPOLIECCHI PACTEHW.
22. BnusiHMe nouBbl Ha POCT W Pa3BUTUE PACTEHWI.
23. BnusHve nNpofo/mKMTENbHOCTU OCBELLEHUS Ha ABMXeHUe nucTbeB kucnuubl (Oxalex
acetosella).
24. BnusiHMe pa3nnyHbix BUOCTUMYNSTOPOB Ha BCXOXXECTb CaZ0BbIX PACTEHUMN.
25. BnusiHMe pasnMyHbIX BMAOB MOYB Ha Pa3BUTUE PaCTEHWI.
26. BnusHue ceTa, TeNna 1M BOAbl Ha POCT U Pa3BUTHUE PACTEHMN.
27. BnusiHue cepebpsiHOM BOAbl Ha pacTeHus.
28. BnusiHWE CNOB 1 My3blKM Ha POCT M pa3BUTUE PacTEHUI.
29. BnusiHMe COMHEYHOro CBETa M KayecTBa MOYBbl HA POCT M Pa3BUTME PaCTEHUM.
30. BnunsiHwe conHeYHoro cBeTa Ha npouecc POTOCUHTE3A B PACTEHMSIX.
31. BnusHue TabayHOro AbiMa Ha POCT PacTEHW.
32. BoaHble pacTeHus o3epa.
33. Bo3bMu nog 3awmTy. Pegkue pacteHus.
34. BonwebHble pybaxu M3 KpanuBbl — CKa3Ka UK peanbHOCTb?
35. [InkopacTywme pacTeHus B HaleM NUTaHUW.
36. ypmaH — pacTeHune-ybuiiua?
37. 3HayeHne MUHEPaANbHOTO MUTaHWS ANS pacTeHUM.
38. M3yueHune BaAOBOro MHOroobpasuns pacTeHUin MOero Nocésnka.
39. M3yyeHune BMAOBOro pa3Ho0bpasmns TPaBAHUCTbIX AUKOPACTYLLUMX PACTEHWIA MPULLKONb-
HOro yyacTka.
40. V3yyeHne BAMSIHWMS NUPaMKA Ha NpopacTaHUe CEMSIH, POCT U Pa3BUTME PacTEHMM.

©ONOUIEWN
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41. N3yyeHne BNNAHUA CBETA HA pacTeHus.
42. V3yyeHne AnnTeNbHOro BMSIHUS 31EKTPOMArHUTHOMO U3y4YeHNUs BbICOKOBOIGTHOMN N~
HUW 3NeKTponepeaay Ha KocTpeL, 6e30CTbi 1 NbIpen NON3YYMil.

Pa3spen «Yenosek u akonorus»
MNuweBapeHue.
lMuweBapuTenbHas CUCTEMA U COBPEMEHHOE MUTAHWE LIKOJIbHUKOB.
MpouncxoxaeHve Yenoseka.
CepaeyHo-cocyancTble 3aboneBaHusl.
Ceppaue 1 BNMSHME HA HEro XMMWYECKUX MpenapaTos.
Cepaue 4enoseka. CTpoeHue cepaLa.
®u3nka cepaua.
Cuamckue 6nm3Heubl.
. Ckenet venoseka.
10 COBEPLUEHCTBO YENOBEYECKOMN PYKH.
11.CoH yenoseka.
12. CpaBHuTENbHAs XapakTepucTuka paboTbl cepaua YenoBeka W XWBOTHBIX MetogoM KT
13. CrapeHue yenoseka M BO3MOXHOCTb beccmepTys.
14. CTpoeHMe 1 CBOMCTBA KOCTEMN.
15. CTpoeHve n YHKLWUKU KNETOK.
16. CtpoeHue ckeneta yenoseka. Koctu.
17.TalHa KpacHbIX YLIeW.
18. Xumuuyeckne snemeHTbl B OpraHu3Me 4enoBeka.
19. MNMpobnembl cOBpeMEHHOW 3KonorMn. 3aboneBaHnst HEMHPEKLIMOHHON NpUpOAbl, CBS-
3aHHbIE C BMMSIHUEM (haKTOPOB OKpYXKaloLLel cpeab.
20. Mpobnembl COBpEMEHHON SHAOKPUHONOrMKN. 3aboneBaHnst SHAOKPUHHOM CUCTEMBI.
CTpyKTypa 1 pacnpoCTpaHEHHOCTb, NPOodUIaKTHKa.
21. PaumoHansbHoe nutaHue. [uetotepanus.
22. CeCTpUHCKON Aeno B MeANLIMHE.
23. CoBpeMeHHas uctopusi MeanunHbl. MeanumMHa Hallero pervoHa.
24. CnopT BbICOKMX AOCTVMXKEHWUW W €ro BIMUSHUE Ha 3[OPOBbE.
25. ®opMupoBaH1e 340poBbe cbeperatoLlei cpeabl B cucTeMe 0bpa3oBaHms.
26. ®OpMUPOBaAHME CUCTEMbI 3HAHWI O 3[0POBOM 06pa3e XMU3HWU Y OAHOKNACCHUKOB.
27.lllkona — ocTpoB 6e30nacHOCTW.
28. UyM 1 ero BnusiHMe Ha OpraHu3M 4esoBeka.
29. V3yyeHne MEAOHOCHBIX pacTEHMI OKPECTHOCTEN ropoza.

O OoNUTHWN

MepeyueHb AOCTYMHbIX UCTOUHUKOB MH(OPMaLUK

B pa3nene npeacTaBneH CNIMCOK KHUE U CCbINIOK Ha CalThbl, B KOTOPbIX 601ee noapobHo oc-
BSILLEHbl PA3/IMYHbIE acMeKTbl pacCMaTpuBaeMblX BOMPOCOB. VX MOXHO pekoMeHAoBaTb Kak
YUMTENIO, TakK M 06yYaeMbIM, NPOSIBUBLUMX MHTEPEC K M3yYaeMoi TeMe.

1. BopoHuHa I'. A., MsaHosa T. B., KanuHosa I'. C. buonozus. MNnaHupyemble pe3ynbtaTbl.
Cuctema 3agaHui. 5—9 knaccebl. Nocobue ans yuntenen obweobpasoBaTt. opraHu3auunii /
Moa pea. I'. C. Koeanesoi, O. b. JlornHosoit. — M.: Mpoceellexue, 2017.

2. [anoHiok 3. . Buonorus. MnaHupyemble pe3ynbTaTbl: KapTa NPOXOXAEHUSI paboyeit
nporpamMmbl. 5—6 knaccel: yyeb. nocobue ans obuweobpasosat. opraHusaumin / 3. I. Fano-
HioK. — M.: [pocBeLeHne, 2017.

3. Xepebuosa E. /1. EI2. buonorusi: Teopetnyeckme mMatepuanbl. — CI16.: TpuroH,
2009. — 336 c.
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4. KanuHuHa A. A. TloypouyHble pa3paboTku no 6uonorun «baktepuun. Ipubbl. PacteHuns»,
6 knacc. — M.: BAKO, 2005.

5. Kupunerko A. A., KonecHukos C. M. buonozus. 9-i knacc. MoarotoBka K MTOrOBOW aTTe-
ctaumm- 2009: yuebHo-MeToamYeckoe nocobme. — Poctos H/: JlernoH, 2009. — 176 c.

6. /lamiowuH B. B. bruonorus. XXmBoTHble. 7 knacc: paboyas TeTpagb Ans yumtens. — M.:
Apoda, 2004.— 160 c.

7. JlamwwuH B. B., YpuHuesa I'. A. buonoaus. XnBOTHbIe. 7 Knacc: TeMaTUYECKOe U Mnoy-
POYHOE NJiaHMpoBaHue K y4yebHuky B. B. JlaTiowunHa u B. A. LLanknHa «Bbuonorus. XusoT-
Hble»: nocobue ang yuntens. — M.: pocda 2003. — 192 c.

8. Hukuwos A. M. Kak o0byuyatb 6uonorum: XuBoTHble: 7 k1. — M.: ['YMaHUT. u3a. LUEHTP
BNAAOC, 2004. — 200 c.

9. Hukuwos A. U., lMempocosa P. A. v ap. buonorusa B Tabnuuax. — M.: «MJIEKCA», 1998.

10. Hukuwos A. W., Tepemos A. B. naaktnyeckuin Mmatepuan no soonorum. — M.: PAYB
«Uutapenb», 1996. — 174 c.

11, Mace4yHuk B. B. Buonorus. Metoamka MHAMBMAYANbHO-TPYNMNOBOMA AesTenbHOCT. — M.:
MNpoceeweHune, 2016.

12. MNace4yHuk B. B. buosocua. WHAMBMAYaNbHO-rpynnoBas AeATeNbHOCTb. [loypoyHble
pa3paboTku. 5—6 knacchl: yyeb. nocobue ans obuieobpasosat. opraHusauui / B. B. Maceu-
HUK. — M.: MNpocseweHne, 2017. lMace4yHuk B. B., CymamoxuH C. B., KaauHosa I'. C. Ypoku
6uonorun. 7 knacc: nocobue ans yuntenen obweobpasosaTt. opraHusaumi / nog pea.
B. B. NaceyHuka. — M.: lNMpocseweHue, 2014.

13. MNaceyHuk B. B., CymamoxuH C. B., KanuHosa I'. C., lanoHwk 3. . Ypoku buonoruu.
5—6 knaccbl: nocobue ans yuyutenen obuieobpa3oBaTt opraHu3zaumi / noa pea. B. B. Maceu-
Huka. — M.: lNMpoceelleHne, 2014.

14. Tepemos A. B., Poxnos B. C. 3aHnMaTenbHas 300710rMs: KHUra 418 yqalwmxcsl, yunre-
nen v poautenen. — M.: ACT - MPECC, 1999. — 258 c.: un. ®pocut B. H., CuBornasos B. W.
[OTOBMMCSI K €4MHOMY rOCYAapCTBEHHOMY 3K3aMeHy: 6uonorus. XueoTHble. — M.: [poda,
2004 — 272 c.

15, Cant OUMKN. OTKpbITbIA 6aHK 3agaHuit ans GOpMMPOBAHMS ECTECTBEHHO-HAY4YHOW rpa-
MOTHOCTM [2nekTpoHHbIM pecypc]: — URL: https://fipi.ru/otkrytyy-bank-zadaniy-dlya-
otsenki-yestestvennonauchnoy-gramotnosti (aata obpawenus: 10. 05. 2021).

16, Cait EanHas konnekums umdpoBbiX 06pa3oBaTeSbHbIX PECYpPCOB [DNEKTPOHHBIN pe-
cypc]: — URL: http://school-collection.edu.ru/catalog (aata obpaienus: 10.05.2021).

17.Cant ®epepanbHbliii LEHTP MH(OPMALMOHHO-06pa30oBaTeNbHbIX PECYPCOB [INEKTPOH-
HbIi pecypc]: — URL: http://fcior.edu.ru/ (aaTa obpawienus: 10.05.2021).

18 Undposble nabopatopumn Releon [dnekTpoHHbIM pecypc]: — URL: https://rl.ru/ (aa-
Ta obpaweHus: 10.05.2021).

19, Kpyrnbid cton: Lindposble nabopatopun B COBPEMEHHON LLKOSIE [DNEKTPOHHLIN pe-
cypc]: — URL: https://www.youtube.com/watch?v=qgBj-tolw2N4 (pata obpaleHus:
10. 05. 2021).

20. Hay4Hasi anekTpoHHas 6mbnuoteka «KnbepneHnHka» [InekTpoHHbIi pecypc]: — URL:
https://cyberleninka.ru/ (aaTta obpawenus: 10. 05. 2021).

21, InekTpoHHas bubnnoTeka anccepTauni u asTopedepaToB [INEKTPOHHbIN pecypc]: —
URL: http://www.dissercat.com/ (gata obpawenus: 10. 05. 2021).

22, HayyHasi anekTpoHHasi bubnuoteka «Elibrary.ru» [dnekTpoHHbii pecypc]: — URL:
https://elibrary.ru (nata obpaiienus: 10. 05. 2021).

23, Obpa3oBaTeNibHbIN MopTan ans noarotoBku K BIP [InekTpoHHbIM pecypc]: — URL:
https://bio6-vpr.sdamgia.ru/ (aata obpawenus: 10. 05. 2021).

ABTOpaMu 6blIN1 UCMONB30BaH MNNKOCTPATUBHBLIM MaTepuan ¢ canToB: https:// LibTime.ru;
https:// Pikabu.ru; https:// Cxemo.pd.
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BycnaxoB Bnagumup Bnagnmmnposuy
MbiHeeB AnekcaHap BnagnMmposuy

Peanusauus o6pasoBaTtesibHbIX NporpaMMm no 6uonoruu
C ucnosib3oBaHMeM obopynoBaHUs AETCKOro TexHonapka
«LLIKONbHBIN KBAHTOPUYM>
5—9 knacc

Memoduyeckoe nocobue

LleHTp ECTecTBEeHHO-Hay4HOro 1 MaTeMaTuyeckoro 0bpasoBaHus
3aBeaytolwmin pepakuueit 3. I. FanoHwok
OTBETCTBEHHbIN 3@ Bbinyck 4. P. BaliHwmelH
Pegaktop 4. P. BalHwmetH
Xy#oXeCTBeHHbIN peaakTop ywkosa T. B.
TexHu4yeckoe pefakTupoBaHue M KoMnbloTepHas Bépctka O. C. MsaHosou
KoppekTop /leoHosa O. H.
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