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AvHUU 22-23

2. [lpMEeHEHUE DUOAOTHMYECKMX 3HAHMM B MPAKTUYECKMX CUTYALMAX, AHAAU3 DKCMEPUMEHTAAbHBIX
QHHbIX (METOAOAOTUA DIKCMNEPMMEHTA)

POBEHb 3GAQHNA — MOBbILLIEHHbIM

MakKCUMAAbHBIN BAAA = 3

23. MpumepeHme BUOAOTUHECKMX 3HAHMM B MPAKTUYECKMX CUTYALLMAX, AHOAM3 SKCMEPUMEHTAAbHbIX
IBOAbI MO PE3YABTATAM IKCMEPUMEHTA U MPOTHO3bI)

30AQHMS — BBICOKMM

KCUMOAABHbIU 6AAA - 3



(OHTDOAUPYEMBIN IKCNEPUMEHT — 3TO HAYYHbIM TECT, KOTOPbIM MPOBOAMTCS
DOAMPYEMBbIX YCAOBUSIX, TO €CTb KOTAQ BC€ PAKTOPbI BAUSIOLLME HO
©3YALTAT KOHTDOAMPYIOTCA.

P 3TOM OANH (I/I/\ HEeCKOA KO) CbCJKTOpOB MIMEHAKOTCA, B TO BPEMSA, KOK BCE OCTAAbHbLIE OCTAKOTCA
OCTOSAHHbIMU. [Py MPOBEAEHUM JIKCMNEPUMEHTA 0OBS3ATEABHO €CTb KOHTPOABHQAS [pynna M

KCMEePUMEHTAAbBHQS (rpyrrbl)

He3zasucuman nepemeHHasn (3aaasaemasn) — AKTOP, KOTOPbIM MEHAET CAM IKCMEPUMEHTATOP.
» OTAMYOETCA MEXAY KOHTPOABHOM M SKCMEPUMMEHTAABHOM TPYMMAMM.
®» HE 30BUCUT OFTOTO, YTO MPOMCXOAMT B SKCMEPMMEHTE.

3aBucuman nEpemMeHHan (U3MeHSAILWLaAcs) — 3TO PEAKLMA, KOTOPAS U3MEPIETCS.

®» 30BMCUF OT HE3ABUCHMMOM MEPEMEHHOM, O HE HOODBOPOT

YA€BAA/TUNOTE3A — NPMHMMAEMOE MO YMOAHAHUIO MPEAINMOAOXKEHME, HTO HE CYLLLECTBYET CBA3MN MEXKAY

LBYMS HOOAIOAOEMbIMM COOBITUIMMN.

\ . - -
RTPUKATEAbHbIM KOHTPOAbL — 3TO SKCMNEPUMMEHTAAbHbIM KOHTPOADb, MNP KOTOPOM N3YHAEMbIM OObEKT HE

QABEZPIraeTCqa SKCrNneprmmeHTaAbHOMY BO3AENCTBMIO.

DOBOAAT AAS MOATBEPXKAEHMA OTCYTCTBMA PEAKLMM HO KOKOU-AMOO doaKTOP

» \ ACeT OTPULLATEAbHbIM PE3YALTAT B KOHLLE SKCMNEPUMEHTA

»  WETAAbHbBIE OAKTOPbI AOAXHbLI OCTATLCS O€3 M3MEHEH MM

» OXET CYLLLECTBOBATb HECKOABKO BAPMAHTOB AAd OAHOTO SKCNEeEPMUMEHTA




Mpumep 3a0A0HUM
AUHUU 22 U 23
(AemoBepcus ErN3d)




Yu€Hblif M3yuyan BIMSHHME Pa3IMYHBIX SKOJIOIMYECKHX (AKTOPOB Ha mnpouecc
¢orocunresa. CBOH IKCHEPUMEHT HCCIEAOBATENL MPOBOAMI B CHEUHAILHOMN Aemosepcus KUM
rermue, rae osun Beicaxens! 300 pacrenuit Tomara copra lllanka Monomaxa. Er3-2025 (npoekT)
B repMeTHYHYIO TENIMULy ¢ ONpeAenEHHON NEPHOANYHOCTBI) 3aKaunuBalICs BO3AYX
C pa3jIMYHBIM KOJIMYECTBOM yrijekucinoro raza. C noMouso JaTuduKoB YYEHbIH
(uxkcupoBan nokasareid  CKOpOCTH  (POTOCHHTE3a, KOTOpbIE  [PHBE/ACHBI
Ha rpa)uke HHKE.
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Kakasi nepemenHass B 9TOM IKcrnepumenTe Oyjer 3aBHCHUMON (M3MEHSOLIEH s ), Hin

a Kakas — He3aBUCHMOI (3anaBaemoii)? O0bscHuTE, Kak B aHHOM dKkcniepuMente] Chopmysupyiite myvaesyio cunomesv* mis jgaHHoro skcnepumenTa. OOBICHHTE,
MOXKHO IIOCTABHTH ommmame.abnbn? KOHmDO_:'Ib*. C KakoH LHECJIbHO HCO6X011HMO [o4YeMy TeIUiMla B 3KCHEPUMEHTE J0JDKHA ObITH CTporo repmeruquoﬁ. ﬂoqemy
TAaKOil KOHTPOIIb CTABHTD? pe3yNbTaThl IKCIEPHUMEHTA MOI'YT ObITH HEJIOCTOBEPHBIMH, €CJIM M3BECTHO, 4TO
B TeruLe ObUI0 eCTECTBEHHOE OcBenieHne?

* Ompuyamenbhblit KOHMPOAb — MO IKCNEPUMEHMATLHBIIL KOHMPOb (onwim),

npu Komopom u3_1wae:ubn7 obvekm He 110()6(3])8(10"1(,'}! IKCNEPUMEHMATbHOMY)
68030€UCMBEUIO npu COXpaHeHuu 6Cex ocmailbHblx }"(L-’I()(s’lll}.

H \\

. aneeaﬂ cunomesda — npuHumMaemoe no YVMOaI4aHuo M])C()IIOJIO.)ICGHUG, Ymao

HE Cyuyecmaeyem Cesi3u MeNCOy 08YM HaOI00aeMbiMu cODBIMUAMU, (heHOMEeHaMu.




Conepmanue BEPHOI'0O OTBETA H YKa3aHHA 110 OLICHHBAHHIO
(nonyckaTcs HHbIE (DOPMYIHPOBKH OTBETA, HE HCKAKAIOINE €ro CMbIC/Ia)

Banabl

JeMEeHTEI OTBETA:

1) 3aBucumas  nepeMeHHas (M3MEHAIIAsACs B OKCIEPHMEHTE) —
OTHOCHTENIbHAsA CKOPOCTh (DOTOCHHTE3A;
He3aBHCHMas  MepeMeHHas  (3aJaBaeMas  HKCIEPHMEHTATOPOM) —

KOHLIEHTpalUMs YIJIEKHCIIOro rasa B Terumue (0oaxcHsbl Hbime yKasail
obe nepemennsvie),

2) pacTeHuss ToMaTa HeOOXOAUMO MOCAJANUTh B TEIUIHILY, KOHIIEHTpaLUs
YIJAEKHCIIOr0 Tra3a B KOTOpPOH HMCKYCCTBEHHO MOJIEpiKHBAETCS
NOCTOSHHOH B TEUEHHE BCEro KCIepHMEHTa,

WJIN

2) pacTeHuss TomaTa HEOOXOAMMO MOCAJAUTh B TEIUIMIY C HOPMAaJIbHOI
(cTanaapTHOH) KOHLEHTpauuei yriaekucnoro rasa (0,04 %);

3) octanbHble mapaMeTpsl (OCBEIIEHHE, BIaXKHOCTh U Jp.) HE0OX0AHMO
OCTaBUThL 0€3 N3MEHEHHIH;

4) naHHBIH JKCNEPHUMEHT MO3BONSAET YCTAHOBHUTb, ACHCTBHTENLHO IIH
KOHILIEHTpALHA YIJIEKHCIIOro ra3a 00ecrneuynBaeT MOBBIIEHHE CKOPOCTH
(hoTOCHHTE3a B IAaHHOM JKCIIEPUMEHTE,

WJIN

4) naHHBIN SKCHOEPHUMEHT [03BOJIAET NPOBEPHUTH, HACKOILKO W3MEHEHHS
B ckopocTH (oTOocHHTe3a 00yCIOBIeHbI ()aKTOpaMH, HE CBA3aHHBIMH
C MOBBILLIEHHEM KOHLIEHTPALHH YTIJIEKUCIIOTo rasa.

3a  OonoaHumenvHyio UHGOpMAywio, He UMEIOWYIO  OMHOWEHU
K 8onpocy 3a0anus, Oaiibl He HAYUCIAIOMCA, HO 34 Haluque 6 Hel
owubox chumaemen 1 bain

WJIH

Chopmynupyiite Hyiegvio cunomesy* nans AaHHOro skcnepuMenta. OOGbicHuTe,
noveMy TeIUIMLA B JKCIEPHMEHTe J0/KHA ObITh cTporo repmernyHoii. [Touemy
pe3yJbTaThl 3KCIEPUMEHTa MOTYT ObIThb HEJAOCTOBEPHBIMH, €CJIIH H3BECTHO, HTO

B TeIUIHIIe ObIJIO €CTECTBEHHOE OCBelleHne?

* Hyneeasn cunomesa — npuHumMaemoe no yMOIYAHUIO NPeonoiodCceHue, 4mo
He CYyuecmeyem ceasu Mexicoy 08yMsa HAbA0OaeMbiMu cOObIMuUAMU, (heHOMeHaMU.

Co,aepmalme BEPHOI0 OTBETA H YKa3aHHH N0 OICHHBAHHIO
(nonyckaTces MHbie (OPMYJIHPOBKHM OTBETA, HE MCKAXKAIOUINE €ro CMBIC/Ia)

Banabl

DneMeHThI OTBeTa:

1) HyneBas rumoresa — CKOpocTb (poTOCHHTE3a He
OT KOHILIEHTPALMK YTIEKUCIOro ra3a B atMochepe;

2) repMeTHYHAs Teniauua odecrnevyuBaeT MOCTOSHHBIN ra30Bbli COCTAaB
BO3/1yXa (3a/1aHHYIO0 KOHLIEHTPALIHIO YIJIEKHCIIOro rasa);

3) ecTecTBEHHOE OCBEIIEHHE MOKET H3MEHATHCA

W

3)B OmbITE  €CTEeCTBEHHOE
IKCIIEPUMEHTATOPOM;

4) npn  M3MEHEHHHM OCBELIEHHS CKOpPOCTh (OTOCHHTE3a MOKET
MEHATHCS, YTO HE IMO3BOJIAET B ABHOM BHJE YCTAHOBHTH 3aBHCHMOCTb
OT KOHLIEHTPALIHH YTJIEKUCIIOTO rasa.

3a  OonoaHumenbHyi0 UHQOpMayulo, He UMEIWVI0 OMHOWEHUA
K sonpocy 3a0anus, Oauibl He HAYUCIAIOMCA, HO 3a4 Haluyue 6 e
owubox chumaemes 1

3aBUCHUT

OCBCILICHHEC HE KOHTPOJIIHPYETCA

OtBer BKIHO4YAaeT B cebsd BCce Ha3BaHHBIE
H HE COACPKHT OMOIOrH4YeCcKUX OMHO0K

BBIIIIEC  BJICMCHTHI

OrtBer BKIIOUAET B cebs TPH H3 Ha3BaAHHBIX BBIIIEC 3JIEMEHTOB, KOTOPLIC
HE COACpXKaT OMoIornIecKkux ommuodoK

OtBeT BKIIOYaeT B ceds 1Ba U3 HA3BAHHBIX BHIIIE 3JIEMEHTOB, KOTOPhIE
HE coiepkaT OHOJIOrHYECKHX OMHO0K

OtBer BKIHOHYaeT B ceOf BCce Ha3BaHHBIE BbINIE 3JIEMEHTHI 3
M HE COIEPKUT OHOJIOrHYeCKHX OINOOK
OtBeTt BKIIOYAET B ce0si TPU M3 HA3BAHHLIX BbILLIE JIEMEHTOB, KOTOpPbIE 2
HE coJiep’KaT OHOJOrHYeCKHX OIIMOO0K
Oteer BKIIIOUaeT B ceds /1Ba U3 HA3BaHHBIX BBIILLIE 3JIEMEHTOB, KOTOPbIE 1
HE cojiepKat OMOJIOrHYeCKUX OMO0K
Bce wHBIE CHUTyauuH, HE COOTBETCTBYHOLIME IpPaBUIaM BbICTABJICHHS 0
3,2 ul damna

Maxcumansvusiit bain 3

Bce uHBIE cHTyalMH, HE COOTBETCTBYIOIIHE MPaBWIAM BBICTABICHHUS
3,2 u |l banna

Maxcumansvnsiit bain




Conepmauue BCPHOI'O OTBETA H YKA3AHHSA 110 OLUCHHBAHHIO
(1onyckawTes HHLIC HOPMYIHPOBKH OTBETA, HE HCKAXKAKLIME Cro CMBICHA)

Bajibi

DNIeMEHThI OTBETA:

1) ckopocts  OTOCHHTE3a JHMHTHpYETCss Apyrumu  (axkropamu
(OCBEIIEHHOCTBIO, CKOpOCTBIO HakomieHus ATO, koauuecTBoMm
(hepMEHTOB CBETOBOI M TEMHOBOH (a3bl 1 ap.)

NN

1)B KieTke OrpaHHu4eHO KonuuyecTBO (epMeHTOB (XI0pONIacTos,
xjopodunna)

NI

1) aro pe3yabTar HPOSBICHUSA 3aKOHA JHMHTHPYIOILETO
(orpannuusaiomero) gaxropa;

2) ckopocThb (POTOCHHTE3A MOHU3HTCS:

3) npH NOHHKEHHH TEMIIEPATYPhl AKTHBHOCThL (DEPMEHTOB IMOHH3IHTCH
4) yrnekucnelit raz ¢uxcupyercs B TeMHOBOH (aze dorocunTesa
(uuxkne KanbBuHa) #  cocraBnaser OCHOBY i (hOpPMHUPOBaHHA
YFIIE€BOJOB

NN

4) yraekuciblii ra3 HCNOIb3yeTCs /Ui CHHTE3a IIIHKO3bI

UJIn

4) yraekuciblii rad — HCTOYHHK YI7ICPO/Aa /U CHHTE3a OPraHHYECKHX
BELIECTB (IIIHOKO3bI).

3a OonoanumenvHyio uHpopMayuio, He UMEIOWYVI0 OMHOWEHUS
K gonpocy 3adanus, 6a11bl HEe HAYUCIAIOMCA, HO 3A HAIUYUE & Hell
owubok chumaemes 1 6an

AemoBepcus
KUM El3-2025

23

[loueMy npu yBenHYeHMH KOHUEHTpauuH yriaekucaoro raza cseinune 0.1 %
ckopocts orocunTesza He pactér? Kak mimennrcs ckopocts oTocuHTesa, ecnu
CHJIBHO CHM3MTHL TeMmnepatrypy B Temnuue? OObACHHTE NPHYHHY H3IMEHEHHS.
Kakyio ponb urpaer yrnekucnstii ras B npouecce gorocunresa?

Otser BriouaeT B ceds BCE HA3BAHHBIC BhILLE IEMEHTBI, HE COJCPHKHT
OHOMOrHYeCKHX onHOoK

Oteer Bimoyaer B cedst TPH M3 HA3ZBAHHBIX BILIE YJIEMEHTOB, KOTOPBIE
HE cojepxaT OHOIOrHYECKHX OlHOOK

Otser BkaoyaeT B ce0s /1Ba M3 HA3BAHHBLIX BhILIE JICMCHTOB, KOTOPLIC
HE CoACpHKAT OHONOrHYeCcKHX omuboK

Bee unble cuTyanmu, He COOTBETCTBYIONIHE MPABMIAM BBLICTABICHHS
3,.2ul 6anna

Maxkcumanvuniit 6aia




CTpykTYypa 6MoAoOru4eckoro
3KCNepumMeHTa

UMepe usy4eHus npouecca
ddOTOCUHTE3A

HC




Ceer

PoTOCUHTE3 (rped. phdotos — cBeT, synthesis — CUWHTES,
COBMELLLEHME) — npouecc npeobpa30BAHMI  CBETOBOMU
SHEPIMM B DHEPIUID  XMMMYECKMX CBA3EM  OPTAHMYECKMX
COEAMHEHMUN, KOTOPbIN OCYLLLECTBAFETCH B KAETKAX,

§OA§<9<>:§%H'IE1M% X%’B%%‘Me's NPOTEKAET B XAOPOMAQCTOX, B
PE3YALTATE M3 HEOPTAHMYECKMX BELLLECTB — YIAEKMCAOIO ra3a U
BOAbl — ODPA3YETCH FAIOKO3A M B KOYECTBE MOOOYHOTO MPOAYKTA
T — — BbIAEASIETCSH KMCAOPOA.
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OnwiT, AOKAILIBAIOWMA HEOBXOAMMOCTE YIMEKHCNOND rass ANA POTOCHHTES)
OnuiT, ACKAIRIBMOWMA BLIACNEHNE IENEHMIMK PACTEHUAMK KUCNOPOAS KA CRETY
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OnuiT, AOKIIWBNIOWMA OBPAIOBINMO KPIXMAND B JIONEHLIX TUCTLAX HA CROTY

Crupr | _}‘

PacrBop
noja ﬂ

0,3% CO,, t = 25 °C

0,03% CO,, t =25 °C

0,03% CO,, t=15°C

Cxopocts porocHuTasa

— vl —— e ——

VIHTEHCHEHOCTE OCBaLLIEHWS (moxc)

Puc. 78. 3anncaMocts cKOpocTit POTOCHHETESA OT PAITHSHMX (DaKTOpOn




30AQHUA AMHUUK 22-23
npouecce ooToCUHTE3A




NEPUMMEHTATOP M3YHAA MPOLLECCHI, MPOTEKAOLLME B XAOPOMAACTAX AUCTA FEPAHM.
OH MPUIOTOBMA CYCMEH3UIO XAOPOMAQACTOB, KOTOPYIO AOOOGBUMA B MPOOUPKKM C
M AAP, PH, HAAP+, MMHEPAABHbBIX COAEM U BOAbI. 3ATEM MPOOUPKM OCBELLLAA
A3AMMHOE BPEME, TOCAE YEro B HMX AODABAIAM PACTBOP MOAQ OAMHOKOBOMU
OHUEHTPpAUMM. B pe3yAbtare pACTBOP B MPOOUMPKAX OKPALUMBOACA B CMHMWK  LIBET
A3AMYHOU MHTEHCUBHOCTU. PE3YABTATHI SKCMEPUMEHTA MPEACTABAEHDLI HAO TPAdoMKeE.

- A *OTPULLATEABHBIM KOHTPOAb- 3TO OKCNEPUMEHTAAbHbIN
= 100 KOHTPOAb (OMbIT) MPU KOTOPOM M3Y4OEMbIM OOBEKT HE
§. 90 | MNOABEPTAETCA IKCNEPMMEHTAABHOMY BO3AEMCTBMIO MPU
g 30 | COXPAHEHUM BCEX OCTAAbHbIX YCAOBMM

<

(o} 70 +

E 60 |

§~ 50 + Kakasg nepemMeHHas B STOM IKCNEPUMEHTE OyAET

2 40 + HE3QBMCUMONA (30AQBOEMOM
S 30 ¢ SKCMNEPUMEHTATOPOM), A KAKAS  30BMCUMOM
x 20 7 (M3MeHaoLLLEMCa B IKCrepumeHTte)¢ Kakme ABA
B 223 YCAOBMI AOAXHbI BbIMOAHATBCH MPU MOCTAHOBKE
< 5 ; ; 1'1 114 1'7 210 i OTPULLATEABHOIO KOHTPOAS B STOM

Bpems ocBelmenus (MuH.) OKCMEPUMEHTE? Cv KOKOM LEAbIO HEODXOAMMO
OCYLLLECTBASATb TAKOM KOHTPOAbL?



nepemeHHas B 3TOM 3KcnepumeHTe 6yaetr He3aBucumown (3agaBaemont

MEHTATOPOM), a Kakaa 3aBUCMMOM (M3MeHAtoLLLEeNCA B aKkcnepumeHTe)? Kakme ABa

CNOBMA AONKHbl BbINONIHATLCA MNPWU MOCTAaHOBKE OTPULATE/IbHOIO KOHTPOAA B 3TOM

akcnepumeHTe? C Kakomn Lenbto HeobxoaAMMO OCYLLECTB/IATb TAKOU KOHTPO/Ib?

OAEMEHTbI OTBETA:

1. HesaBucumas nepemeHHas - Bpemsi  OCBeLlLeHUss CYCrneH3uu
XAOPONAQCTOB (Bpems OCBELLLEHUS PACTBOPA); 3ABUCUMASNA NepeMeHHas
— UHTEHCMBHOCTb OKpACKHU (UBET) pacTeopada.

2. CyCneH3unio XAOPONAACTOB HEOOXOAUMO OCTABUTbL 6€3 OCBEeLLEeHuUs
3. OcTaAbHbIe NAapaMeTpbl He0OB6XOAMMO OCTABUTbL 6e3 uUsMeHeHUu

.TJOKOU KOHTPOAb MNO3BOAS€ET YCTOHOBUTb, AEUCTBUTEAbBHO AU LBET
TBOPA (MHTEHCUBHOCTb OKPALUMBAHUSA) 3ABUCUT OT OCBELLLEHUS

4\TaKoON KOHTPOAb MO3BOASIET MPOBEPUTb, HOCKOAbBKO M3MEHEHUS B LBETE
BOpa 06yCAOBAEHbI PAKTOPAMU, HE CBA3AHHbIMU C OCBELLEHUEM.



YMEeHUe onpeAeAiTb
3ABUCUMYIO U
HEe3ABUCUMYIO
NnepemMeHHYIo




Y4EeHbIM MPOBEA SKCMNEPUMEHT C BETKAMMU AUMbI. AAA DTOTO CPE3AA TPU MOAOAbBIE BETKM,
OM M3 KOTOPbIX ObIAO 10 AMCTbEB MPUMMEPHO OAMHOKOBOM TMAOLLLAAM. YYEHbI
MA KOXKAYIO BETKY B OTAEABHYIO KOAOY € 200 MA BOAbI, MOCAE YEro AKKYPATHO HAAUA
QACTUTEABHOM MACAO HA BOAHYIO MOBEPXHOCTb AAY MPEAOTBPALLEHMI MCMAPEHMA. KOXKAbIN
Opasel, (KoAby C BeTKOM) OH B3BECMA W TMOCTOBMA B OTAEAbHbIE TEPMOCTATHI
[TEMMEPATYPHbIE LLIKAJObI), B KOTOPbLIX MOAAEPXKMBAAACH Temnepatypa 10°C, 20°C mn 30°C.

BACG)KHOCTb B TEPMOCTATAOX HO MOMEHT 3KCMEPUMEHTA NMOAAEPXKMBAAACH HA YPOBHE 60%.
Hepes o o 3BECMA ODPA3LbI U OMPEAEAMA BEAUYMHY, HO KOTOPOMU
YMEHE Oopa3ua. OH 3aHeC AQHHbLIE B TADAMLLY, HO HE MOAMUCAA,
KOKOWM 1k ObIA NCHYMRID 0Bpa3sLa YMeHbLLEHME MACCHI, %

| 5,4

2 /.9

3 1,2

KakoM napameTtp OblA 30A0H SKCMEPUMEHTATOPOM (HE3ABUCUMAS NEPEMEHHAS),
A MOPOAMETD MEHIACH B 3ABMCMMOCTM OT 30AQHHOIO (30BMCUMMASA) nMepemeHHase



22. Kako napameTp 6bia 3a4aH 3KCNepMMeHTaTopom (He3aBMcCUMMan nepemeHHas), a
apaMeTp MeHs/cA B 3aBMCMMOCTM OT 3aJaHHoro (3aBucuman) nepemeHHas?
ONOXKUTE, MPU KaKoW TemrnepaType BblaeprKusasics obpasel, 3.

BMCAT Maccbl 06pa3LOB OT TeMNepaTypbl, B KOTOPbIX OHWU BblAEPKUBAIUCH?

}Z(aK 3d

Homep obpasua YMeHbLUEHME MACCHI, %
1 5,4
2 7,9
3 1,2

1) HesaBuCrmas (30A0BAEMOd  DKCNEPUMMEHTATOPOM) NnepemeHHas  —
TEMIEPATYPA B TEPMOCTATE; 3ABUCHMMASN (M3MEHAOLLLOICA B 3ABUCUMMOCTU OT
HHOM) — UBMEHEHME MACCHI OOPA3LLOB

AN\ [TTon HM3KOM TEMMEPATYPE CPEAbLI MPOUCXOAMNT MMHUMOABHAS NOTEPS MACCHI
obpa3ua

CchopMyAMpyHUTE HYAEBYIO rTMNOTE3Y
MMpeAAOXKUTE OTPULATEAbHbIN KOHTPOAbD




MOOBEA IKCMEPUMEHT C PACTEHMEM. AAS ITOTO OH MOMECTUA
ME B COCYA-TO30OHOAM3ATOP. B TE4YEHME NPOAOAXKMTEABHOIO
PEMEHM OH M3MEPSIA KOAMYECTBO BbIDADATLIBAEMOIO KMCAOPOAC MPU
Q3AUYHbIM OCBELLLEHWM. PE3YALTATHI SKCMNEPUMEHTA MPUBEAEHDI B TADAMLLE

OcseLleHune (yca.ea.) | 100 | 200 300 400 500 | 600 | 700

KOAMYECTBO 10 30 45 50 50 50 50
BbIPAOATLIBAEMOTO
KMCAOPOAQ (MA/Y)

3. Kgkon napameTp OblA 30AQH IKCNEPUMMEHTATOPOM (HE3ZABUCHMMAOS
epeMEHHAR), O KOKOM NMAPAMETP MEHIACH B 3A0BUMCUMOCTM OT 3AACQHHOTO
ABYCMMAS NEPEMEHHAR)2 B pe3yAbTATE KAKOINO MPOLLECCA BbIAEAIETCS

O1BEeT noscHuTE. [lovyemy MnpPU ACAbHEMLLEM YBEAMYEHMM
LLLEHHOCTM MPOAYKTMBHOCTb PACTEHUS HE M3MEHIETCSHC




23. Kakoin napametp Obln 3afaH 3aKcnepumeHTaTopom (HesaBMCMMasas MNepemeHHas), a
pameTp MeHSNCA B 3aBUCMMOCTU OT 3aJaHHOro (3aBucuman nepemeHHas)? B
aTe KaKoro npouecca BblaensieTcs Kucaopoa?

OtBeT noacHute. lovyemy Npu AanbHEWLIEM YBEAUYEHUU
({)CBeu.I,eHHOCTVI NPOAYKTUBHOCTb PACTEHUA HE NU3MEHAETCH?

OcsBeLLeHne (YCA.€A.) 100 | 200 | 300 | 400 | 500 | 600 | 700

KoAM4eCTBO 10 30 45 50 50 50 50

/ BbIDABATHIBAEMOTO
KUCAOPOAQD (MA/Y) .
]) He3apHeHmes Hcpe/‘v‘\eHHuﬂ HHTFEHCHBHOCTH O CBCIHCHHMA PO CTEHHA,

30BACHMMAS MEPEMEHHAN — KOAMYECTBO BbIPAOATLIBAEMOrO KMCAOPOAC
)  KWCAOPOA BbIAEAIETCS NMPU POTOCUHTE3E (QDOTOAM3E BOAbI)

)

5) WPOAYKTMBHOCTb PACTEHUA HE M3MEHIETCS, TAK KOK B KAETKAX OTPAHUYEHO
AMYECTBO XAOPOOUAAD (FOEPMEHTOB, XAOPOMAACTOB)




MMEHTATOP PELLUMA  M3Y4UTb MPOLECC MEeTamMmopdo3a Yy 06aboyek
ULL. AAG DTOTO OH B6paA 20 ryceHmL, B MOCAEAHEM CTOAMM PA3BUTUSA, BBOAMA
M B OPIOLLKO PA3AMYHOE KOAMYECTBO TOPMOHA 3KAM3OHA, BAUAIOLLLETO HA
eTAaMoOpPdO0O3, U CYUTAA TYCEHMUL, CAOOPMMPOBABLLMX KYKOAKY B TEYEHME 3 YHOCOB.
€3YAbTATbl SKCMEPUMMEHTA MPUBEAEHbI B TADAULLE.

KOAMYECTBO BBEAEHHOIO 3KAM3OHA 10 15 20 25 30
(HM)
H1CAO OKYKAMBLLMXCH OCODeM 0) 0) 20 19 20

2. KaokKon napametrp ©OblA  30A0H 3KCNEPMMEHTATOPOM  (HE3ABUCUMAS
HHA4), O KOKOWM MNAPAMETD MEHIACY B 30BUMCMMOCTM OT 3AACQHHOIO
ABULZMMAS nepemeHHas)e CAOOPMYAUPYUTE BbIBOA O BOZAEMCTBUMN SKAMZOHA HA
eBpaLlLEHME TYCEHWMLL HA OCHOBE JKCrnepumeHta. [lepeyncamte  ABA
JOOAOTMHECKMX M3MEHEHMS, KOTOPbLIE MPOUCXOAAT B XOAE METAMOPT03A Y

o4yeKe



1. anua
2-3. NMMUHKN-TYCEHULbI
4. KYKONKa

R ¥
5. B3pocnoe Hacekomoe [ | |

KyKkosika — noKoALwanaca
cTagumAa.




22. Kakoi napametp 6bln 33aH 3KcnepumeHTaTtopom (HesaBUCMMaAA NepemeHHas), a Kakou
MEHA/ICS B 3aBUCMMOCTU OT 3aJaHHoOro (3aBucmmasa nepemeHHas)? Chopmynupymnte
O BO3JENCTBMM 3SKAM30HA Ha npeBpalleHMe TyCeHWUL, Ha OCHOBE 3KCMepUMeHTa.
epeuncante asa MopdosIorMYecKkMX M3MEHEHMUS, KOTOpble NPOUCXOAAT B XoAe meTamopdosa y

?a6oqu?

1) He3aBucmmasa nepemeHHAds — KOAMYECTBO AOOABAIEMOrO TOPMOHQ;
30BMCUMAS MEPEMEHHAT — YUCAO OKYKAMBLLMXCA OCODEMN.

e 3KAM3OHA B KoamdecTse 20HM m BbiLLIE BbI3bIBAET OKTUMBALLMIO
NpeBPALLEHNS HACEKOMOrO;, TMOPOroBoe 3HAYEHME KOHLEHTPALMM
30HA AEXUT B MpeAeAax OT 15 A0 20HM.

OPMUPYIOTCH KPbIAbA (DOPMUPYIOTCA CAOXKHbBIE TAQ3Q; ODOPMAIETCS
OAOBQ CMCTEMA).

OPMUPYETCA COCVLIINA DOTOROU ANNADAT
CchopMyAMpynUTE HYA€BYIO TMNOTE3Y
lpeAAOXHNTE OTPHULATEAbBHBIU KOHTPOAD




3apaHUA "1MHUU 22-23
npouecc OCMOCA




MIA3MOJIUS - oTaeneHue npoTonnacTa KreTku ot 06onoYku nog : a3blBaIoT ANPPY3uio BoAb! Hepes .
IENCTBUEM Ha KIeTKy rMNepTOHUYECKOro pacTeopa AIyTipOHRLACYO MeMBpaHy W3 pacTBopa ¢ HU3KOU
KOHLEHTpaLMei pacTBOPEHHOro BELLeCTBa B PacTBOp
C BbICOKOM KOHLIEHTpaLMel pacTBOPEHHOro

\ BellecTsa.
Mnasmonua pacTUTenbHom |

KNeTkn: A — KNeTka B COCTOSHUN | Echu ocmoTuyeckoe gassieHue pacTsopa bosblue,
Typropa; 4yem gaBsieHue « HaLLem» HKUAKOCTU, pacTBop
b — knetka, nomeweHHas B Ha3blBaOT 2UNePMOHUYECKUM;
MMNEepPTOHUYECKUN | echn meHble — 2unomoHuYeckum,
pacTsop (Hayano nnasmonusa), €C/IN TaKOEe e — U30MOHUYEeCKUM.
B — (nonHbin nnasmonus): - e ———————————
1 — BaKyonb, /
2 — obonouka, SpUTPOLMT B pasHbIX pacTBopax
3 — npotonnacrt )wttp://biologyonline.ru - i
N30TOHUYECKUN
KnerouyHas cTeHka (NONHOCTLIO NpoHULaemMa AN MeNKmnx Monekyn) paCTBOp

( Mnasmanemma
Uwuronnaama

i ‘\/;‘
ToHonnacr ~1j] j MNnaamanemma

(0,9% NaCl)

Mporonnacr

|| f (okpyxaer ymronnasmy)
(xvBas 4acTo Baxyons MonynpoHnuaemMmuie 4
1 (COREPXUT KNETOYHBLIN COK — g, u TMMNOTOHUYECKUU
KneTkW) pacTBOp Caxapoe, Conei TONGRRGOE MemGpabl
M APYrux BeLecTs) pacTteop

(<0,9% Nacl)

j (Okpy>xaer Bakyons) 9
| fapo (A J

rMNepPTOHUYECKUMN

- Npouecc obpaTHbIN NNasMonuay, Bo3BpalleHne NpoTonacTa KNeTok pacTsop

pacTEeHUN U3 COCTOSHUSA NNasMonn3a B UCXO4HOE COCTOSIHUE, XapaKkTepusyoLleecs (>0,9% NaCl)
HOpPMarnbHbIM TYPropom | —




MPOBEA 3KCMNEPMMEHT C CPPATMEHTAMM KAPTODEABHOTO KAYOHA. PABHblE MO
Y U MACCE DPArTMEHTblI KAYOHS OH MOMECTUA B ABE eMKOCTU. OAHY EMKOCTb OH
AMOAHMA AMUCTUAAMPOBAHHOM BOAOM, A APYrYO 10%-HbIM PACTBOPOM MPOBAREHHOM
OAM. [TOCAE BbLIAEPXXMBAHMA ODOPA3LOB B XMAKOCTIX B TedeHune 3 4yacoB. OH CHOBA WX
B3BECUA. PE3yAbTAThI B3BELLIMBAHMSA MPOMBEAEHbBI B TADAULLE:

N3HAYAABHOS Macca doparmeHTta Macca doparmeHTta
MACCQa KAYOHS, BBIAEXXAHHOIO | KAYOHS$, BIACP>XXOHHOTO B
doparmeHTa B AMCTUAAMPOBOHHOM 10%-HOM pacCTBOpPE
KAYOHS (r) BoAe (r) NOBAPEHHOM COAM (r)
20 23,5 18

apameTp ObIA 30A0H 3KCNEePUMEHTATOPOM (HEe3aBUCHMMAS NepeMeHHas), a
AKOW/MNAPAMETP MEHSACS B 3ABUCUMOCTHU OT 30AAHHOro (3aBUCHUMAs NnepemMeHHas)?

O4EMY B XOAE IKCNEPMMEHTA UIMEHUAACH MAcCCca hparmMeHTa KAYOHs kapTtodeas B
%0-HOM PACTBOPE NOBAPEHHOU COAU MO CPABHEHMUIO C USHAYAABHOU MACCOU?

SAICHUTE, NOYEMY NPU 30MEHE B IKCNEPUMEHTE KAPTOMEAs HO KYCOYKU APEBECHOU
6kn B 10%-HOM pacTBope NOBAPEHHOM COAM UX MACCA B pe3yAbTaATE
€PUMEHTA HE YMEHbLUMAACH?



Kakon napamertrp 6bin 3apaH 3KcnepumeHTatopom (He3aBUCMMARA NepemeHHan), a Kakou napamerp
B 3aBUCUMOCTMU OT 3a4aHHOro (3aBUcMMan nepemeHHasn)?
Xo4e 3KCnepuMmeHTa M3meHunacb macca ¢pparmeHta KnybHa kaptodpena B 10%-Hom pactsope
OBapEeHHOU COMU MO CPABHEHUIO C U3HAYA/IbHOM maccoi?
6bACHUTE, NoYeMy Npu 3aMmeHe B IKcneprumeHTe Kaptodena Ha KyCOUYKu apesecHoi npobku B 10%-Hom
acTBOpEe NOBAPEHHOM COMN NX Macca B pe3y/ibTaTe IKCNepUMEHTA HE YMEHbLUKAACL?

N3HAYAABHOS Macca doparmeHTta Macca doparmeHTa
Mmacca KAYOHS, BBIACPXXAHHOTO | KAYOH$, BbIAEPXXAHHOIO B
ADPArMEHTA B AUCTUAAMPOOBOHHOM 10%-HOM pACTBOPE
KAYOHs (T) BOAE (I) NOBAPEHHOM COAM (r)
20 23,5 18
1) Hesapucmmas nMepemMeHHOs = KOHLEHTPULMA COAWM B  OKPYXOIOLWEM  PACTBOpPE;

3aBYCUMASA NepeMeHHas — Macca PPArmMeHTa KAyOHS;

) TgA AeUCTBUEM OCMOTHUHECKUX CUA BoAA AudbdyHaupyeT (nepemewiaercs) us
ACQCTU C MEHbLUEN KOHLLeHTPALMEN COAU B OOAACTb C 6OAbLLEN KOHLEHTPpAUMeEH (B
TOPOHY NMNEepPTOHUYECKOro pacTeopaq);

Macca coparMeHTa YMEeHbLUUAACH, TAK KOK BOAC BbILUAA U3 KAETOK KAYOHS;
4)\ \ KAeTKM NpOOKU ABASIOTCS MEPTBbIMU KA TKAMM
5) CMOTHUYECKUE ABAEHUSA MOXXHO HOBAIOAQTb TOABKO Y XKUBOU KAETKM.



OKCMNEPUMEHTATOP BbIPE3AA M3 OAHOM AHATOMMYECKOM 30Hbl KAYOHA KAPTOdOEAS
OBble dpPArmeHTel maccom 20 1. KyCodykm OH MOMECTUA B MNpPobumpknu. OAHY
Y OH 3AMOAHUA AUCTUAAUMPOBOHHOM BOAOMU, A APYTYIO - 10% - HbIM PACTBOPOM
AXapo3bl. Hepes 3, 5 1 7 4 MCCAEAOBATEAbL B3BELLMBOA JOPATMEHTbI KAYOHSA. PE3yAbTAThI
PUBEAEHDBI HO AMATPAMME.

2. Kakas nepemeHHas B 3TOM 23KCNepUMEHTe OyAeT He3aBMCHMMOU (3aAaBAEMOM
3KCNEPUMEHTATOPOM), A KAKAS - 3aBUCUMOMN (M3MeHSsIoLWencs B akcnepumeHTe)? Kakue
ABQ YCAOBMS AOAXHbI BbIMOAHATLCS NPU NMOCTAHOBKE OTPULLATEALHOTO KOHTpoAa™? C
KOKOU LLEeAbIO HEOOXOAMMO OCYLLECTBAATb TAK( 30

HUTCS Mmacca PpArMeHTOB, ECAU _

Y KYCO4YKM, HaxoAsflluecs B §
POBAHHOM BOAE, MOMECTUTb HO 24 B3 *°
¥ = AHaunnnpoaaHuan
caxaposbl, a paArMeHTbl M3 § ;s
Caxapo3bl NorpysuTb B Pacreop caxaposs!

ca
—
o

o
« B
- 3
rMnepToOHU4YeCKumn PACTBOp s
PO3bl MCMOABb3YIOT AAfl KOHCEpPBALMMU

U OpyKTOB?

Bpeml,



A NnepemeHHas B 3TOM 3KcrnepumeHTe byaet He3aBUCMMOI (3a4aBaemoil SKCNEepPMMEHTaToOpom), a
Bcumoit (M3meHsowenca B akcnepumeHTe)? Kakue gBa yc0BUA 40/KHbI BbINONHATLCA NPU

NOCTAaHOBKe OTpULaTe/IbHOro KOHTpona*? C Kakoii Lenbio Heob6Xo4MMO OCYLLLEeCTBNAATb TAKO KOHTPOb?
30

25

1) He3aBucuMas nepemMeHHas (3aaasaemas 3 .

)KCMEPUMEHTATOPOM) - TUN pacTBOpPA (Bpems . = focrumpossuan
HKY6auuu); 3aBMCcumMas nepemMeHHas (M3SMeHsILWascs B g e B

DbITb YKA3AHbI,0O6€ nepemMeHHble)

o

DKCNEPMUMEHTE) - Macca cOpArMeHTa KAYOHS (AOAXHDI ’

o

)) KYCOYKU KAYOHSI HEOOXOAUMO NOMECTUTb B PACTBOP C

H13ge4qs ﬁ%@‘°%53%m9“’19\‘668§09%b%03 Temnepanypy pCICTBOpCI, crnocob

06/\+0A HMUA 1 T.A.) OCTABUTb ©6€3 U3MEHEHUM;

A ACHKABIN SKCMNMEPHUMEHT TMO3BOAAET YCTAHOBUTD, AEUCTBUTEABHO AU MOCCO Cbp(]F/\/\eHTG

KN\yOH{ 3aBUCUT OT TMNA PACTBOPA (KOHUEHTPpAUMM PACTBOPEHHOIO BELLLECTBA, BPEMEHMU
MRKY@ ALK B PACTBOPAX C PA3AMYHOM KOHLLEHTPALMEMN)
A

4) YNKOM KOHTPOAb MO3BOASET MPOBEPMUTb, HOCKOABKO U3MEHEHUSI B MACCE JOPArMEHTOB
n\, O6yCAOBAEHbI (PAKTOPOMH, HE CBA3ZAHHBIMU C U3IMEHEHMIMM KOHLLEHTPALLMM
PACRQPEHHOIO BELLLECTBA (TUMOM PACTBOPA, BDEMEHEM MHKYOALLMM).




U3MEHUTCA Mmacca ¢parmeHToB, ecam uepe3 7 4 KYCOUKM, HaxogsAlineca B
WpoBaHHOW BOoAe, NOMECTUTb Ha 2 4 B PacTBOpP Caxapo3bl, a ¢parmeHTbl U3
pacTBopa caxapo3bl NOrpy3uTb B AUCTUANAMPOBAHHYIO Boay? OTBeT noAcHurte. Mouemy
rMNepToHUYECKUiA pacTBOp Caxapo3bl UCNOAb3YIOT ANA KOHCEpBaLUKM Aroa u GpPyKToB?

) PpArmMeHTbl KAYOHS, NOMeLLeHHble HaO caxapo3y (M3 AMCTUAAMPOBAHHOM
OAbl), YMEHbLLUAIOTCA B MACCE.

w‘_h

) PparmMeHTbl KAYOHSi, nNOMeLlLeHHble B AUCTUAAUPOBAHHYIO BOAY (M3
ACTBOPA CAXAPO3bl), YBEAUHATCH B MACCeE.

rMNOTOHM4YECKOM pacTeBope (AMCTUAAMPOBAHHOM BOAE) BOAQ
TBOPUTEAb) NEPEXOAUT B LLUTOMACA3IMY KAETKMU.

rMNepPTOHUYECKOM pacTBope (pacTteope caxaposbl) BOAO NOKUMAQET
NMACQ3MY.

5) NRQUecChl XM3HEAEATEABHOCTU OAKTEPMU HAPYLLAIOTCS (3OMEAASIOTCH,



3aAQHUA AMHUU 22-23
KCNEePUMEHTbI C MbILLAMMU




22 | DKCHepUMMEHTATOp PEUINI U3YUUTh MpoLecc 00pa3oBaHus MOYHU Y JOMOBOH MBIIIH
(Mus musculs). Jlns 3Toro OH H3MEpsa KOJWYECTBO MOYHM, OOpazyemoii
y KOHTPOJILHOM rpynnsl Mbimel. IlapannensHo OH U3MeEps KOJIMYECTBO MOYHM
y 3KCIIEPUMEHTAJIbHOM TPYIIibl MBIIIEH, KOTOPLIM OH BBOJWJI B KPOBb I'OPMOH
BAa30MPECCUH, PEryJupylommi o00bEM  BblACIIEMOM MOYHM. Pe3yiabTarsl
IKCIIEPUMEHTA MPEACTABICHBI B TA0JIHIIE.

['pynma KonTtponbnas DKCIEePUMEHTAJIbHAs
rpy1rna rpymra
O06BEM MouH (MII/CYTKH) 0.9 0.031

Kakoii mapameTrp ObUI 3a/1aH SKCIEPUMEHTATOPOM (HE3aBUCHMas MEPEMEHHas),
a KakOM TMapamMeTp MEHSICS B 3aBUCHMOCTH OT 3aJaHHOro (3aBHcCHMas
nepemenHnas)? [Ipeamnonoxxure, y Mblmed U3 KakoW rpymnmbl KOHIEHTpALUs cojeH
B Moue Obuia Beiie. OtBer nosicuurte. [loueMy y Mbiliei U3 3KCNepUMEHTAIbHOU
rpyIibl KOHIIEHTPaLUUsa COOCTBEHHOTO Ba30NpeccuHa OyaeT noHuxeHa?

\\




Conepmauue BCPHOI'O OTBE€TA H YKA34AHHSA IT0 OHCHHBAHHIO
(monyckarTcs uHble (QOPMYIIHPOBKH OTBETA, HE HCKAKAKOIIME ero CMbICIa)

JJIEMEHTHI OTBETA:

1) He3aBucumas (3amaBaeMasi 3KCINEPUMEHTATOPOM) IIEPEMEHHAs —
KOHIEHTpauud (HaJIW4We/OTCYTCTBHME) Ba30TPECCHHA. 3aBHCHMAd
(M3MEHAIOIIAsACT B 3aBUCHMMOCTH OT 3aJJaHHOM) — KOJIMYECTBO (0OBEM)
BBIJACIISIEMON MOYH (Q0IHCHBL ObIMb YKA3AHbI 00€ hepemenHble).

2) B 9KCIIEPUMEHTAJIbHON IPYNIE MBIIIEH KOHLEHTPAUUs COJIeH B MOYe
Obl1a BBILIE;

3) 0pu yMEHBLICHUH 00BbEMA MOYHM B HEH yMEHbIIAETCA O0BEM BOHI,
HO BO3PACTAE€T KOHILICHTPALIUS COJICH;

4) BBE/IcHHE JOMOJHHUTEIBHOTO Ba30MPECCHHA CHWKAET BbIPAaOOTKY
COOCTBEHHOTO (KOHLEHTpaLu s Ba30IPECCHHA peryiIupyercs
M0 MEXaHU3MY OTPULIATEIbHONH 00paTHOI CBS3H).

\\




DKCIICPHMEHTATOP PCLIHI M3Y4YHTh Npouecc padoThl MBILIL Y JAOMOBOH MbILIH
Ifus musculs). JIasg 3TOro oH HMCCIEA0BaJl COCTOSAHME MbIIUL TPEHHPOBAHHBIX

CTPCHHPOBAHHBIX MBILICH, NOABEPras HX OJAMHAKOBLIM HarpyskaMm. Pesynbrarsl
IKCIICPHMCHTA TOKa3aHbl Ha rpaduke.

1 TpeHupoBaHHbIE MbILIK
2 HeTpeHMpoBaHHbIE MbILLK

N
o

—
(&)

—
o

o

Konuuyecrso nakrara 8 mbituuax (mM/kr)

o

o
o

10 15 20
Bpema paborbl (MuH.)

Kakoil napamerp Obln 3a7aH IKCNEPUMEHTATOPOM (HE3aBHCHMasi IEPEMEHHast),
a KakOM [apamMeTp MEHsUICS B 3aBUCMMOCTH OT 33JaHHOro (3aBHCHUMAas
nepemenHas)? Kak, cornacHo rpaduky, BAHSACT CTENEHb TPECHUPOBAHHOCTH MBbILIIL]
Ha KOJIMYECTBO JlaKTaTa (MOJIOYHOM KHCIOTHI), 00pasyounierocs npu ux padore?
[louemy nakrar (MOnO4HAasi KHCIOTA) OOpa3yeTcs B MBILILAX MNOPU UITATEIBHOM
Harpyske? OTBeT nosiCHUTE.

\\




Couep)lcalme BEPHOI'O OTBETA H YKA3aHHUH O OUCHHBAHHIO
(nonycxalmca HHBIC (pOpMy.TIHPOBKH OTBCTA, HC HCKaXKAarolUIHMC CTro cmucna)

JJIEMEHTbI OTBETA:

1) He3aBucuMast (3aJaBaeMas JKCIICPUMEHTATOPOM) IIEpEMEHHas —
CTENCHb TPCHUPOBAHHOCTH (BpeMsi padOTbl MbIlILIbI); 3aBUCHUMAas
(M3MEHSAIOLIAsACA B 3aBUCMMOCTH OT 3aJJaHHOM) — CKOPOCTb HAKOIUICHUS
(KonM4yecTBO) Jjakrara (MOJOYHOM KHCJIOTbI) B MBIULAX (QOAMNCHbI
Oblmb yKa3aHbl 06€ nepemMeHHbIe):

2) Yy TPEHUPOBAHHOH MbIIIH CKOPOCTb HAKOIUICHHS (KOJIMYECTBO)
jakrata (MOJIOYHOM KHMCJIOTbI) HHMXKE, HYE€M Yy HETPEHHPOBAHHOH
(wru naobopom);

3) 0py JUIMTEJILHOH HArpy3ke B MbIIILAX BO3HHMKACT HEAOCTATOK
KHUCIIOPO/a (MBILIILLI UCTIBITBIBAIOT IHITOKCHIO);

4) MblILbI NEPEXOAAT HA aHAIPOOHBIHN (OECKUCIOPOAHBIIT) METAd0IU3M
(MOJIOUHOKHUCIIOE OPOKEHHE), B XOA€ KOTOPOro odpas3yercs J1aKTar.

\\




MbILLU Te Xe, d 3dAdHue
Apyroe ...

BHMMAHMe! HyAeBad rmnoTesal
[loyemy TaK BA>KHbl YCAOBMS
aKCnepumeHTae!




OKCMNEPUMEHTATOP M3YYOA OCODEHHOCTM OU3MOAOTUMM MBbILLILL Y AOMOBOM MbILLIM (MUS
Musculus). AAd 3TOTO OH MUCCAEAOBOA OUOXMMMYECKME MAPAMETObI 3A0POBbIX U

CTPOACIOLLMX OXMPEHMEM MbILLEM, MOABEPras MX OAMHOKOBBIM HAMPY3KAM. PEe3yAbTAThI
SKCMEPUMEHTA OTPCXKEHbI HO rpAadomKe.

22. KOKylO HYAEBYIO TMNOTE3Y* CMOI CAOOPMYAMPOBATE IKCMNEPUMEHTATOP MNEPEA
MOCTAHOBKOM 23KCNepumeHtas OObiaCHUTE, Mo4Yemy HEeODOXOAMMO, 4YTOObI XXMBOTHbIE B
rpynnax OblIAM OAHOTO TMOAd. [lod4emy PE3YAbTATbl  JKCMNEPMMEHTA  MOTYT  ObITb

HEAOCTOBEPHbIMUN, €CAN AAd UIMEPEHMA KOHUEHTPAUMKN AAKTATA (N\O/\O‘-IHOIZ KI/IC/\OTbI) B
MbILLLLAX MCIMOABb3OBATb PA3HbIE METOADI AHOAM3A?

*HyAreBas rmnotesa - MPUHUMAEMOE MO YMOAYOHMIO MPEAMNOAOXKEHME, YTO HE CYLLLECTBYET CBS3M

e 1 - 3pn0posebie MbilwK WM, CbeHOMeHOMM'
. 2~ MbIWW, CTPaaIoLWME OXMUPeHUeM 23. Kok MOXHO  OOBICHUTb  MOAYYEHHbIE
PE3YAbTATbI? [loYemy B CNOPTUBHOM MEAMULIMHE

KOHLLEHTPALMIO AQKTOTO B MbILLILLOX
CMNOPTCMEHOB MPU HATPY3KE MCMNOAb3YIOT KAK
NOKA3ATEAb [OTOBHOCTM K COPEBHOBAHMAME
OTBET MOJCHMUTE C MO3MUMM  OUOXMMMYECKMX
, NPOLLECCOB, MPOUCXOAALLMX B MbILLILLOX.

0 5 10 15 20
MpoaoMXMTENBEHOCTL HArPYaIKkn (MuH.)

KONU4ecTBO NAKTaTa 8 Muiwiax (MMxr)




MbILLIEN.

HAKOMNMAEHUA AQKTATA B MbILLILLOX.

3) PasHue METOAbl QHOAM3A MOFYT HWMEeTb

PA3AUMYHYIO CTEMNEHb TOYHOCTM  (MOTPELLHOCTb
3MEPEHMS)

Pd3Hble METOAbI OHOAM3O MOFYT MPEACTABAATD
3YAbTATbI B PA3HbIX EAMHULIAX M3MEPEHMS.

30BUCUMOCTb MeXAY DU3MOAOTMYECKMM
TOSHUEM MbILLIEM U CKOPOCThIO HAKOMNAEHMS

T B MbILLILAOX He YAAQCTCA YCTAHOBUTL B
BUAE.

KONuuecTso nakrara 8 muiwiiax (mM/xr)

2) KMBOTHbIE PA3HbLIX MOAOB MOTYT MMETH

20

15

22. KaKyio Hynesyto runotesy* cmor chopmy/IMpoBaTb IKCNEPUMEHTATOP nepes MOCTAaHOBKOWM
sKkcnepmmeHTa? Ob6bacHMUTEe, noyemy Heobxoammo, 4Tobbl XKMBOTHbIE B rpynnax 6biam ogHoro nona. lNMovemy

pe3ynbTaTbl 3KCNEPUMEHTA MOTYT ObITb HEAOCTOBEPHLIMU, €CAU ANIA U3BMEPEHUS KOHLUEHTPALUWUKM NaKkTaTa
(MOMIOYHOM KMCNOTbI) B MbILLILAX MCNO/Ib30BaTb Pa3Hble MeToabl aHaAn3a’?

) HyAeBas rmnote3a - CKOPOCTb HAKOMAEHWMA AGQKTATA B MbILLLLOX HE
QOBUCUT OT POU3MOAOTMHECKOTO COCTOAHMS (MPOAOAXKMTEABHOCTM HATPY3KM)

PA3AUMHYIO CKOPOCTb

1 - 3a0poBbie MbilK
2 — MbilWK, CTpagaloWMe OXUPEHHUEM

0 S 10 15 20
MpoAoMXUTENBHOCTL HArPYaKkn (MUH.)



23. KK MOXXHO OOBbICHUTb MOAYYEHHbBIE PE3YALTATHIC

B CMOPTMBHOM MEAMLMHE KOHLLEHTPALMIO AOKTATA B MbILLILLAX CIIOPTCMEHOB MPU
€ MCMOAb3YIOT KOK MOKA3ATEAb TOTOBHOCTM K COPEBHOBAHMAM?

[

|

JMBILLIM C OXXKMPEHMEM MMEIOT HETPEHMPOBAHHbIE MbILLILLBI.
) B TQKMX MbILLILLOX ObICTPEE BO3HMKAET AePULLUT
KUCAOPOAQ (HOKAMAMBOETCH AQKTAT).
3) Y CNOPTCMEHOB B MbILLILLOX OOAbLLE MUTOXOHAPHUH
(MMOrACBUHA)
AN

3) Y CNOPTZMEHOB MbILLILLbI AyHLUEe CHABXAIOTCA KPOBbIO
(KMCAOPGAOM).

1 - 300poBbLIE MbILWK
= 2 — MbiWKn, CTpaaoLWMe OXUPEHMEM
3 20

3 15 > il
2

KONW4ecTso NakTara 8 Meiwuax (MM/xr)
o =)
\
\
\
|
\
|

0 5 10 15 20
MpoACIXUTENBHOCTL HArPYaKn (MUH. )



TPeHUPOBOYHbLbIE 3AAQHUS




OTO 30A0HUE peLuUAU TOABKO 11% BbiINyCKHUKOB HA EI'3 2024!
MMEHTATOPbI MCCAEAOBOAM P MDEKTMBHOCTL AEMCTBMA  AHTUOAKTEPMAAbHbBIX
ATOB A, B 1 MX KOMBMHALMM C MHTMOUTOPAMM CPDEPMEHTOB DakTepPUMM. [NpenaparTsbl
OOQBAIAM B OQAKTEPUAABHYIO  KYABTYPY W  OLEHMBOAM U3IMEHEHME  KOAMYECTBA
M3HECNOCODHbLIX BaKTEPMIM B TevyeHme 24 4. Pe3yAbTATbl NMPEACTABAEHbI HA TPAJOMKAX
HLXE.
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100% + s 100%
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OakTepuii (% oT MakcHMyMa)

OAKTCpHH

|
1

0 6 12 18 24y

I
1

0 6 12 18 24y

KonmyecTBo KH3HECNOCOOHBIX

KonuuecTBo KH3HECOCOOHBIX

Gakrepuii (% or Makcumyma)
=S
1
Kosnuecso sku3uecnocoOubIx

A+BHunrudnropn

[Ipenapar A llpenapar B depmenton

KOKYIO HYAEBYIOD T[UMNOTE3Y* CMOI CAPOOPMYAUPOBATL MCCAEAOBATEAL TMEPEA
OHOBKOM J3KCMNEPUMMEHTA? [lo4yemMy BO BCEX CEPMUAX IKCMNEPMMEHTOB OAKTEPUM
LLLUBAOAM B CpPEeAE, MMEKLLLEM OAMHOKOBbIM COCTAB? [lo4emy pPE3YAbTATHI
EPUMEHTA MOTYT OblTb HEAOCTOBEPHbIMM, ECAM  MUCMOAB3OBATbH PA3HbLIE BUADI
pume

*HyAa&BQs rvnotesa - rnpuHUMAEMOE MO YMOAYAQHUIO MPEAMOAOXKEHUE, YTO HE CYLLECTBYET CBS3U



22. KOKylO HYAEBYIO TMMOTE3Y* CMOI CAOOPMYAUPOBAT MCCAEAOBATEAb TMEPEA
PBKOM OBKCNeEpPUMEHTA?e [loyemy BO BCEX CEPUIX IDKCMEPMMEHTOB OAKTEPUU
SOIDULLLMBOAM B CPEAE, MMEIOLLLEM OAMHOKOBbIM COCTOB? [lo4emMy  PEIYALTATHI
DKCMNEPUMMEHTA MOTYT OblTb HEAOCTOBEPHBLIMM, ECAM  MCMOAb3OBATb PA3HLIE BMADI
OaKTEPMIM?

*HyAeBas ruroresqa - MEUMHUMAEMOE MO YMOAYAHMIO MPEAMOAOXKEHUE, YTO HE CYLLIECTBYET CBS3M
MEXKAY ABYMS HABAIOAQEMbIMM COBLITUIMM, DEHOMEHAMM,

1) AoBaBAEHME MPEMAPATOB (M MX KOMOMHAUMM C MHTUMOUTOPAMM) HE BAMAET HA (HE
CHMXXOET) KOAUHECTBO XMU3HECNOCOOHbIX 6aKTEepuUn.

AN

1) Tun pcnoAblyembix (AOOABAIEMbBIX) MPENAPATOB HE BAMYIET HA KOAMYECTBO

>KM3HECTIOCOOHbIX ODAKTEPMMN.

2) CocraB CpeAbl MOXET BAMITH HA HYYBCTBUTEABHOCTb OAKTEPMU K NPENAPATAM.

AN

(JOCTOB CpPEAbl MOXET BAMATb HA PA3ZMHOXEHUEe (POCT, XUIHEAEATEAbHOCTD)
epuMm.

| \Pa3HbIe BUAbI OOKTEPUIM MOTYT UMETb PA3AUYHYIO HYBCTBUTEABHOCTD K MPOEMAPATAM.

\
/
\

AQ3Hbl€ BUABI OOKTEPMIN MOTYT MMETb PA3ZAUYHYIO CKOPOCTb PDO3MHOXEHMS.
4) I/ICI/IN\OCTb MEXAY NPUMEHEHMEM AHTUDAKTEPMAAbHBIX MPEMAPATOB M KOAMYECTBOM
XMIRECTMOCOOHbIX DAKTEPUM (AHTUOAKTEPMAABHBIM 20T EKT) HE YAQCTCSH YCTAHOBUTDL B




23. ICMOAb3YS MOAYYEHHbIE AQHHbIE, MPEAMOAOXMUTE, C KAKOM YOCTOTOM CAEAYET BHOCUTb
Tl A, B U UX KOMOMHAUMIO C MHIMOUTOPAMM COEPMEHTOB OAKTEPMM  AAS
EeHUA HAMOOABLLETO AHTUMOAKTEPUMAABHOTO 30D EKTA. [loyemy
epe3 HEKOTOPOE BPEMSI KOAMYECTBO XMIHECTOCODHbLIX OAKTEPMM HAYMHAET PACTU, ECAMU

¥ %3 100% - 23 100% 23 100% i 2

4YECTb, YTO YCTOMYMBOCTES § ' E 2% CA¢

$ § 2 Sz
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2 A+B+unrudnropni
[Ipenapar A Ilpenapar B bepmenTon

) AA9 npénapatoB A U B 1x NOBTOpHOE AOOABAEHUME HEODOXOAMMO MPU AOCTUXKEHUU
UHUMAANbBHBIX 3HAYEHUU XM3HECNOCOOHOCTM BakTEPUMM (Yepes 2-5 4).

4)
A
4)

EenapaT MOXET Pa3pyLUaTbCS (TepATb CBOIO AKTUBHOCTb) B CPEAE.

NAPAT MOXET METADOAMIMNPOBATHCS (PA3PYLUATHCA OAKTEpPUSIMHU).



OKCNEPUMMEHTATOP MCCAEAOBAA OCODOEHHOCTM OUIMOAOTUM AQDPHUU. AAS STOTO OH
BHOCMA B NPODOUPKM BOAY M3 MPYAQA (C KoHUeHTpaumem nmoHoB Kaamsa 0,003 1/A) 1 AQCOHMM
YMCAEHHOCTbIO 100 ocoben, YBEAMYMBAA KOHLLEHTPALMIO MOHOB KAAMA B MPOOMPKE U
MNOACHUTBIBOA YACTOTY CEPAEYHbIX COKPALLEHMM Y ITUX YAEHUCTOHOIMX. Pe3yAbTAThI
NPOUBEAEHbLI B TADAULLE.

22. KOKylO HYAEBYIO TUMOTE3Y CMOI CAOOPMYAMPOBATE MCCAEAOBATEAb TMEPEA
MOCTAHOBKOM 3KCrepmMeHTae OObICHUTE, MOYEMY HEODXOAMMO, YTOObLI BO BCE NPOOUMPKM
BHECAM BOAY, B3ATYyIO M3 OAHOIO MPYAd B OAHOM U TOM Xe& MecTe. [lo4emy pPe3yAbTATh

MOTYT ObITb HEAOCTOBEPHbIMM, ECAM B MPOOOUPKE HOXOAMAMCH AQJOHUM PA3HOTO BO3PACTA S

*HyaeBas rmnote3a - MPUHUMAEMOE MO YMOAYAHUIO MPEAMNOAOXKEHMNE, YTO HE CYLLECTBYET CB43M
H AOQAQEMbIMIA C TNAMMU, HOM MU

MEXAY. ABYMS, HOO RACe 085,864 O?e %’IHCI 0.6 08

AOHOB KaJTHA
B BOJIC, I'/)1
| YacroTa 26 19 17 11 9
| CEpPACYHBIX
COKpaLLCHHUH,
| yI./MHH.

28\ Hakom pe3yAbTAT MOXHO OXMAQTb B ONMMCAHHOM IKCMEPUMEHTE, ECAM BMECTO MOHOB
KAAMS AOOQBUTb MOHbI KAABbLINAS

) Kakon 1mn peryAiumm cepAeHHOMU
AENRABHOCTU M3YHAA DKCMEPUMEHTATOP B MNPOOBEAEHHOM OMbITE?




22. KAkyo HYAEBYIO TMMNOTE3Y CMOTI CAOOPMYAUPOBATE MCCAEAOBATEADL NEPEA MOCTAHOBKOM
akcnepmeHTae OObICHUTE, MOYEMY HEODXOAMMO, YTODLI BO BCE NMPOOUPKM BHECAM BOAY,
B34TYIO M3 OAHOTO MPYAQ B OAHOM U TOM XXE MecCTe. [Tovemy pe3yAbTATbI MOTYT ObITb

HEAOCTOBEPHbLIMM, ECAM B MPOOUPKE HOXOAMAMCb AQCOHUM PA3HOTO BO3PACTA?
*HyareBas runote3a - NPMHUMAEMOE MO YMOAYAHMIO NPEANOAOXKEHME, YTO HE CYLLLECTBYET CBS3M
MEXAY ABYMSI HODAIOAOEMbBIMU COBDBITUAMM, DDEHOMEHTMM.

Kommentpauus | 0,004 0,2 ‘ 0,4 0,6 0,8
FOHOB KaJTHA .
B BOJIC, I'/J)1 N L
Yacrota 26 19 | 17 11 9
CCPACYHBIX
COKpAIlCHUH, ’
| yI1./MHH. '

1) HyA€BAa rmnotesd - HaCToTA CEPAEYHbIX COKPALLLEHMIM HEe 3ABUCUT OT KOHLIEHTPALLMM
MOHOB KOAMS B CPEAE (B BOAE).

) B PA3HbLIX MPYAOX (B PA3HLIX MECTAX OAHOTO MPYAQ) PA3AMYHBIM COCTOB BOAbl MOXET

MATb HAQ YHOCTOTY CEPAEYHbIX COKPALLLEHMM,

AQOHMM  PA3AMYHBIX BO3PACTOB MOFYT MMETb PA3AMYHYIO YACTOTY CEPAEYHbIX

COYpaLLIEHMIM (MO-PA3HOMY PEATMPOBATb HO M3MEHEHUE KOHLLEHTPALIMM MOHOB KAAMS).

30BUCUMOCTb MEXAY KOHLIEHTPALIMEN MOHOB KOAAMA M  YACTOTOU CEPAEYHbIX

CORAQLLIEHNMN He YAQCTCH YCTAHOBUTDb B ABHOM BUAE.




23. KOKOU pe3yAbTAT MOXHO OXMAQTb B OMMCAHHOM 3KCNEPUMMEHTE, ECAM BMECTO MOHOB
OABUTb MOHbI KAAbLUMAZ Kakme OEAKM YHACTBYIOT B MbILLUEYHOM COKPALLLEHMM U
POAb MOHOB KOAbLMA B 3TOM npoueccee Kakon tin peryAiumm cepAeyHOU
eATEAbHOCTU M3YYOA DSKCMNEPUMMEHTATOP B MPOBEAEHHOM OMbITE?

Konneurpaums 0,004 0,2 0.4 0,6 0,8
FAOHOB KaJTHs
B BOJIC, I'/J1
Yacrota 26 19 17 11 9
CCPACYHBIX
| COKpallCHHH,
yI1./MHH.

A€4YHbIX COKPALLEHMMN).

KTMH 1 MUO3MH (AOAXHbI OblTb HO3BOHbLI 06O 3AEMEHTA).
QAbLIMM CNOCOBOCTBYET B3AMMOAENCTBMIO OKTUHA C MUO3UHOM.
F'YMOpPAAbHASA PETyAdLMA.




Koraa KOHTPOAb nNepecTaeT
ObiTb AAEKBATHbLIM?




Lo DUMEHTATOP PELLUMA M3YYUTb MPOLLECCHI AEAEHUS IMMAEPMOAbHBIX KAETOK MbILLIM
sculus). AAS 3TOrO OH M3MEPSIA KOAMYECTBO KAETOK B MUTATEABHOM CPEAE MpPU
ODABAEHMM MPENAPATOB KOAXMUMHA MAM SMUMAEPMAOAABHOIO JOAKTOPA POCTA. PE3yAbTATHI
PEACTABAEHbI HO AMATOAMME:

200
B HoAXELMH
150
W INWASPMINBHEIR
o faKTop pocTa
) ‘
0 4 8 12 24 48

R2. B KoyecTBe OTPULLATEABHOIO KOHTPOASR IKCNEPUMEHTATOP BbIASOXKMBAA
\ HKYOUPOBAA) KAETKM B OMIMOAOTMYECKOM PACTBOPE. [loYyemy TAKOM
AVONLLAOTEABHBIM KOHTPOAb HE SBASIETCH AAEKBATHbIM? OTBET MOYCHMUTE.
NEAAOXKMTE CBOM BAPMAHT MOCTAHOBKM OTPULLATEABHOTO KOHTPOAS.

*O LIAQTEAbHbIM KOHTPOAb — 3TO 3KCMNEPUMEHTAAbHbIM KOHTPOAb (OMbIT), MU KOTOPOM M3YHAEMbIU
OObLEKT HE MOABEPIAETCA IKCMNEPUMEHTAABHOMY BO3AEUCTBUIO MPU COXPAHEHMM BCEX OCTAAbHbIX

YCAORMI.



22. B KayecTBe OTpULATENIBHOrO KOHTPOASA 3SKCMEePUMEHTATOpP BblAaepKuBan (MHKyOMpoBasn) KAETKU B
yeckom pacTtBope. [Toyemy TaKoON OTPUUATENbHbLIA KOHTPONb He ABAAETCA adeKBaTHbim? OTseT

. I'Ipep,nomMTe CBOl\;I BAPUAHT NOCTAaHOBKU OTPUNUATENIBHOTO KOHTpOfIﬂ.
- I ‘ ] J J

ACGCTCSl YCTOHOBUTb B IBHOM BUAE.
AEAYET MHKYOMPOBATb KAETKM B MUTATEABHOU cpeae (6e3 AOOGABAEHMA KOAXMLUHA U
epMAaAbHOro doakrTopa pocTa).



23. HeM MOXHO OOBACHMTb HADAIOAQEMbBIE B IKCMEPUMEHTE PA3AMYMI B BO3AEMCTBMM
ATOB HA AEAEHME KAETOK? WM3BECTHO, 4YTO YCKOPEHUE KAETOYHOIO AEAEHUS
DOMCXOAMT 3A CHET UHTEPA3bl. KAKOM NEPUMOA MHHTEPAA3bl HE MOABEPIAETCH
OKPALLLEHMIO MO BPEMEHM B 3A0POBbIX KAETKAX? OTBET APrYMEHTUPYMTE.

1) KAETKM B MPUCYTCTBMM KOAXMLIMHO ME@AAEHHEEe AEASTCSH (He AeAsTcCA).
2) KOAXMUMH pa3spyLUdeT BepeTeHO AEAEHMUSl KAETOK (MMKPOTPYOO4YKM B

KAETKAX)

AN
2) KOAXMLMH NpendarcTByer NOAMMEpPU3ALLUU (o6pa3oBaHuUIO)

MUKPOTPYOOHEK B KAETKAX.
3) SMAEPMAAbHBIM JOAKTOP POCTA CTUMYAUPYET A€AE€HUE KAeTOK

/\

I'II/I.A.epN\CI/\beIl;I QOAKTOP POCTA HEe BAUAET HA AeAeHUNEe KAeTOK

A\CHHTETUYECKMIM NEPUOA (S).
5A\\ B CuHTETMHECKMIM NEPUOA MHTEPTOA3bI MNPOUCXOAUT pPEenAuKaums

(yARoeHue AHK, cuntes AHK).




OKCNEPUMEHTATOP  MCCAEAOBAA  OCODOEHHOCTM  CPUIMOAOTUM  APOXKEM 7
KTepum. AAS DTOTO OH MO OTAEAbHOCTU BHOCUA B MPOOUPKM C MUTATEABHOU CPEAOMU
[OHM3MbI B OAMHOKOBOM KOHLEHTPALMM, AOOOABAIA CAXAP MU TMOAAEPRXKMBAA
NPOEAEAEHHYIO KOHLIEHTPALIMIO KMCAOPOAQ B Cpeae. HYepe3 OAMH 4YAC OH M3IMEPUA
OAMYECTBO HAKOMMBLLIETOCH CMMPTA B KAXAOM MNPOOUMpKe. Pe3yAbTATbl MPUBEAEHbLI HA
MATPAMME.

22. B KQ4YectBe OTPULQATEABHOIO KOHTPOAS JSKCMEPUMEHTATOP  BbIAEPXKMBAA
(MHKYOMPOBAA) MUKPOOPIAHM3MbI B KMMIYEHOM BOAOMPOBOAHOM BOAE. lMo4Yemy TaKoM
OTPULLATEAbHbIM KOHTPOAb HE SIBASETCSH AAEKBATHbIM? OTBET MOJICHUTE. [TPEAAOXKMTE CBOM
BAPMAHT NOCTAHOBKM OTPULLATEABHOIO KOHTPOAS.

140
g 120
5 100 23. Kakoe MU3MEeHeHre B ISHEePretmyeckom
5 804 obmeHe AP OXOKEMN MPOOM3OLLIAO npu
m OHOKU
8 60 il MOBbILLIEHNM KOHLLEHTPALMM KMCAOPOAQ?
60
o nakrobakrepum
I 40 |
:éc 20 I l
0
10 20 30 40 50

KoHueHTpauus kucnopoaa, r/n

\



OKCNEPUMMEHTATOP MCCAEAOBAA OCOOEHHOCTU AOU3MOAOTUM APOXKEU U AOQKTODAKTEPUM. AAS STOTO OH MO
TM BHOCMA B MPOOUMPKM C MUTATEABHOU CPEAOM MUKPOOPIOHM3MbI B OAMHOKOBOM KOHLLEHTPALLMM,
AXAP M MOAAEPXMBOA OMPEAEAEHHYIO KOHUEHTPALUMIO KMCAOPOACQ B Cpeae. Yepe3 OAMH 4aC OH
KOAMYECTBO HOKOTMMBLLETOCSH CMUPTA B KOXKAOM NPOOMpPKe. PE3YAbTATHI MPUBEAEHBI HO AMATPAMME.

22. B KauecTBe OTPULLATE/NIbHOrO KOHTPOMA 3KCMEPUMEHTATOP Bblaepxusan (MHKYOMpOBan) MUKPOOPraHM3mbl B
KnnayeHon BoaonpoBogHon Boae. Mouyemy TakoM OTpuuUATeNbHbIA KOHTPO/Ib He ABAAeTCA aaeKBaTHbim? OTBseT

NMNOACHUTE. ﬂpe,u,nomMTe CBOW BAPNaAHT MOCTAaHOBKU OTPUUATENNBHOIO KOHTPOA.

1) KmngavyeHas BOAONPOBOAHASN BOAQ M MUTATEABHAN CPEAC MMEIOT PA3AUYHBIM cocTaB NMAU
B  BOAOMPOBOAHOM  BOAE HE  COAEPXATCA  TMUTATEAbHbIE  BELLLECTBA  AA4
MUKPOOPTAHMU3MOB (MHOS OCMOAIPHOCTb CPEAbDI).

2) 30BUCUMOCTb MEXAY KOHLIEHTPALMEN KUCAOPOAO (BUAOM MUKPOOPRIAHM3IMA) U
KOAMYELTBOM CUHTEIUPOBAHHOIO CMNMPTA HE YAACTCS YCTAHOBUTb B IBHOM BUAE.

160
140

) Boip@dLLLMBAOTH OPIrAHM3MbI MPU NOCTOSHHOMU 120:
M3UOAOTMHECKOM) KOHLLEHTPALLMM KMCAOPOAQ. 100
OgTaAbHbIEe NAPAMETPbLI (BUA MUKPOOPTAHMU3IMA, 801 = ApoYoRM
60 - naktobaktepum
40
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eparypy NMHKYOALMM, KOHLLEHTPALMM BELLLECTB U T.
CTABUTb O0e3 uU3MeHeHUMu.

KonuyecTso cnupta, MKn

40 50
KoHueHTpauus kucnopoaa, r/n



OKCMNEPUMEHTATOP  UMCCAEAOBAA  OCODEHHOCTM  OUM3MOAOTMKM  APOXOKEM U
AQKTODAKTEPUM. AAT STOTO OH MO OTAEABHOCTU BHOCUA B MPOBOMPKM C MUTATEABHOM CPEAOMU
OFAHM3Mbl B OAMHAKOBOM KOHLLEHTPAUMK, AOODABAIA CAXAP M TMOAAEPXKMBAA
ONMPCACAEHHYIO KOHLIEHTPAUMIO KMCAOPOAQ B Cpeae. Hepe3 OAMH 4aC OH M3MEPUA
{OAMYECTBO HOKOMMBLLIETOCH CMMPTA B KAXKAOM MPobupke. Pe3yAbTATbl MPUMBEAEHbI HA

2B KB\ AMeHeHne B sHepreTMuecKkom 0bMeHe ApOX3Kei MPon3oLWio NPy NOBbILEHUN KOHLEHTPaLMK
nucnopoaa? Hasosute He meHee TPEX NPU3HAKOB B CTPOEHUM KIETOK APOKIKEN, KOTopble byayT oTInYaTb
MX OT KJIETOK flaKToBaKTepU.

1) APOXKM nepewAn K KUCAOPOAHOMY OKUCAEHUIO (KUCAOPOAHOMY I3TANY
SHEpPretmM4eckoro oomeHa).
2) AROXOKM - 9YKAPUOTbI (MMEIOT SAPO, AMHEMHbIE XPOMOCOMBI).
B) Y APOXIOKEN KAETOYHAS CTEHKA HE M3 MYPEeMUHA (HE M3 MNEMTUMAOTAMKAHA, M3
XMTHUHG, 13 MOHHOHOB, MHOTO XMMMYECKOTO COCTABA).

AJOXOKM MMEIOT MEeMOPAHHbIe OPraHouAbl (BAKyoAb, MUToxoHApuu, IIC,
aungpaTt FoAbAXM).
OIWWPHOOCOMBI Y APOXOKEM ByKapuoTudeckoro tuna (80 S)
0\
SMANAPOXKM  MMEIOT  LMTOCKEAET U3  MUKPOTpPYybOodek (TYOyAMHA) M
MURRODPUAAMEHTOB (AKTUHA).




KCMEPUMEHTA NPEACTABAEHbI HO rPACOUKE.
22. B KQ4eCTBE OTPULIATEABHOIO KOHTPOAS SKCMNEPUMMEHTATOP
TOMECTUA UHADY3OPUMN B AUCTUAAMPOBAHHYIO BOAY. [ovyemy
AKOW OTPMULIATEABHbIM KOHTPOAb HE S4BAIETCA QAEKBATHbLIM?
OtBeT NoscHUTE. NPEeAAOXKMTE CBOU BAPUAHT OTPULLATEABHOIO
KOHTPOAA4.
* OTpULUQATEABbHBEIM KOHTPOAbL — 3TO 3IKCMEPMMEHTAAbHbIM KOHTPOAb
(OrbIT), Mpu,/ KOTOPOM M3Yy4AEMbIM OBOBLEKT HE [MoABEpPraeTrcs
KCNEPUMEHTAABHOMY  BO3AEMCTBUIO MPM  COXPAHEHMM  BCEX
ORTAARBIPAYOYIBHINTE, KAK M3MEHMTCA YACTOTA MYAbCALMMU
COKPAPMTEABHOM BAKYOAM MHADY3OPUM MPU MOMELLLEHUMN €€ B
AVMCTYAAMPOBAHHYIO  BOAY. Y  KOKMX
DOGTENLLIMX M MOYEMY COKPATUTEAbHbIE BAKYOAU MOTYT
OICYTCTBOBATHS

Yacrora nynbcaumm, ea./MHH.
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OKCNEPUMEHTATOP M3YH4OA OCODEHHOCTU XMIHEAEITEABHOCTU MHADY30PUM TYADEABKM (Paramecium
M). KyAbTYPY MHAOY30PpUKM MOMELLLOAM B PACTBOPbI MOBAPEHHOM COAM C KOHUEHTpaumen 3%,
%, 10% 1 M3MEPSAAM YOCTOTY MYAbCALIMMN COKPATUTEABHOM BAKYOAU. PE3YALTATHI

(VO OAJ O/ (4]

7 % 10 %
Konuenrpauus pacTBOpoB



CTBE OMPpUYAMenbHO20 KOHMPOsA 3KCNEPUMEHTATOP NMOMECTUN UHPY30PUN B AUCTUNIMPOBAHHYIO BOAY.
KOW OTPULATENbHbIN KOHTPO/Ib HE ABNAETCA aaeKBaTHbIM? OTBeT noscHuTte. Npeanorkute cBOM BapUaHT

TPULUATENbHOIO KOHTPOA.
OmpuuyamenbHbili KOHMPOsAb — 3MO 3KCNepuMeHmMasbHbili KOHMposas (oneim), npu Komopom u3yvyaemsili obvbekm He
nodsepaaemcs aKcrnepumMeHmasabHoMy 8030elicmauto NMpu CoOXPaHeHUU 8cex 0CMasbHbIX ycao8udll.

1) Tak KAk B AMCTUAAMPOBOHHOM BOAE COAU OTCYTCTBYIOT (COAEPXKATCH B CAEAOBbIX
KOAMYECTBOX)

AU

1) AUCTUAAMPOBAHHAS BOAC HE IBASIeTCA OUIMOAOTMHECKOU CPEAOU AAT MHADY3OPMUM.

MMOCTb  MEXAY YACTOTOM  MYAbCAUMM  COKPATUTEAbHbLIX BAKYOAEM U

AEAYET TMOMECTUTb MHAOY30PUMM B CpeAy € OUIUOAOTMHECKOMU AASl  HUX




MNONOXKUTE, KaK M3MEHWUTCA 4acToTa MyAbCaluUU COKPATUTENbHOM BaKyoin UHOY30puM Mpu
M ee B AUCTUANNPOBAHHYIO BOAY. Y KaKuUX NpOoCTEUIUX U novyemy
COKpaTUTENbHbIE BaKyO/IM MOTYT OTCYTCTBOBATb?

) YBEAUMUMTCA.
) COKpPATUTEABHAS BAOKYOAb BbIAEASIET U30ObITOK BOAbI (CDYHKLIMS BAKYOAM).

4) Y NpocCremLLmx, oouTarwmx B Mopax (NapasuTu4eCckKux NnpocTeUuLlmnx).
) OHWM /OBUTAIOT B CPEAE C TMNEePTOHUYeCcKon (MAU PU3INOAOTMHECKOM)
OHLLEATPALUEU COAEMN.

OHUEHTPAUMUS COAEU B MOPCKOM BOAE (BO BHYTPUMOPTAHU3IMEHHOM
AE) PABHA UAM BbiWE KOHLIEHTPALIMM COAEM B KAETKAX MPOCTEMLLIMX (B
LLMYOMAQ3ME MPOCTEMLLIMX).



OKCNEPUMMEHTATOP MCCAEAOBAA YCAOBUI METAMOPIDO3A OKCOAOTAEN. AAG DTOTO OH CAOOPMUPOBAA
ABE TPYMnbl AKCOAOTAEM NO 30 0COBEN N MOMECTUA MX B OKBAPUYMbI NMPU KOMHATHOM TEMMNEPATYPE.
OAHOM 4YOCTM AKCOAOTAEM E€XEAHEBHO AOOABAIAM B KOPM TUPOKCMH B PAOBHbLIX KOHLLEHTPALMAX, O
APYras MX YOCTb MOAYYOAQ BMECTE C TMPOKCHMHOM IKCMNEPUMMEHTAAbHbBIM Npenapar A. HYepes ABA
MECALLO MOACHUTAAM YUCAO XMBOTHbIX HA PA3HbLIX CTAAMIX PA3BUTUA. PE3yAbTATbl MPEACTABAEHbLI B
TadamLe.

22. B kayecTtse OTPULLOTEABHOIO KOHTPOAS 3KCMNEPUMMEHTATOP MCMOAb3OBAA TPYMNY OKCOAOTAEM,
KOTOPbIM B KOPM AODQBASA TOABKO npenapdr A. [oyemy TaKOM OTPULLATEAbHbIM KOHTPOAb He
fBASleTCA aAEeKBATHbIMS OTBET NoscHUTE. [MPEeAAOXKMTE CBOM BAPMAHT MOCTAHOBKM OTPMLLATEABHOMO

KOHTPOAS.
*OTpl/ILLOTe/\beII/I KOHTPOAb - 3TO 3KCMNEPUMEHTAAbHbIM KOHTPOAb (OMbIT), MNPy KOTOPOM M3Yy4aeMbI OObEKT HE
[TOA  MitumHka-akcoRoTne Bapocnas ambucroma KO MPU COXPAHEHMM BCEX OCTAAbHbIX YCAOBMH.

weTauopdos Q/\ 23. NMovyemy AOBABAEHME TMPOKCHMHA MPUBOAMT K
57 g MOSBAEHMIO B3POCAbIX OMOMCTOM?S

[TpoeAnoAOXKUTE BO3MOXXHYIO
NPUYMHY TAKOro AencTBmg npenapara A. K
PA3BUTUIO KAKOTO 30DO0AEBAHUA M K KOKOMY

Ycnoeua | YWCNo XMBOTHLIX Ha YNCno KUBOTHBIX, Yucno
KOPMNEHUA | MUYUHOYHOR CTadWK | NPOXoaALWMX MeTamopdo3 | ambucTom

TUPOKCHH 5 10 15 HOPYLLUEHUIO COYHKUMM  LLLUTOBUAHOM >KEAE3DI

NPUBEAET AAMTEABHOE 10-KPATHOE MOBbILLEHME

TUPOKCUH + 27 1 2
AO3bl TUPOKCMHA B PALIMOHE YEAOBEKA?

npenapart A

\\



22. B Ka4yecTBe OTPMUATEABHOTO KOHTPOAS SKCMEPUMEHTATOP MCMOAb3OBAA TOYMMY OKCOAOTAEMN,
KOTOPbIM B KOPM AOOGBASIA TOABKO Mpenapdr A. [o4emy TAKOM OTPULATEAbHbIM KOHTPOAb He
ABASIETCS AAEKBATHbIMZ OTBET MOsSICHUTE. [TPEAAOXKMTE CBOM BAPUAHT MOCTAHOBKM OTPULLOTEABHOTO

KOHTPOAS.

YcnoBuA YHUCno #MBOTHLIX HA YUCno HUBOTHLIX, Yucno
KOPMMNEHWA | NWYKMHOYHOW cTaguik | npoxoaAawMx metamopdo3 | amoucTom

TUPOKCUWH 5 10 15

TWUPOKCHH + 27 1 2
npenapat A

1) Npoenapar A cHMXAeT (MOXET NOBAUATb) HAO YUCAEHHOCTb >XMBOTHbIX,
MNPOXOAALLIMX METAMOPDO3 (HA 3HAYEHME 3ABUCHMMOUN NEPLEMEHHOM)

1) MNpoerapar A - 3KCNEPUMMEHTAABHOE BO3AEUCTBME HA PE3YAbTAT

napara A B PAUMOHE)] U YUCAOM  XKMBOTHBIX, MPOOMUCXOASLLIMX
A'CJN\ODCDOB (HOXOASILLIMXCA HAO PA3HbIX CTOAMAX PA3BMUTUSA), HE YAQCTCA

3) AOOABAATb HMKAOKMX MPENAPATOB B KOPM.
4) TAAbHbIE NAPAMETPbl (YCAOBUA COAEPXAHMUA, TMOA, BO3PACT




23. Noyemy aobaBneHne TUPOKCUHA NPUBOAUT K NOSIBAEHWUIO B3POC/bIX aMOUCTOM?

Mpeanonoxmnte BOSMOXKHYIO MPUUYMNHY TaKoro AencTensa npenapata A. K pasBuTtuio
POoNeBaHMA N K KAKOMY HapyLleHNto GYHKLUUU WNTOBUAHOM Kenesbl npuseaeTt anmtenbHoe 10-KpaTHoe
noBbleHne A03bl TUPOKCUMHA B paLUMoHe YenoBeKa?

YcnoeuwA HUCNO HUBOTHLIX Ha YKUCno ¥UBOTHLIX, Yucno
KOPMIEHWA | NUYWHOYHOW CTaguKn | npoxoaawmnx metamopdos | ambucTom

TWUpOKCKHH 3] 10 15
TUPOKCHH + 27 1 2
npenapart A

1) TMpoOKCHH YCUAMBaAEeT OOMEH BELLLECTB

AU

1) TMPOKCHMH CTUMYAMPYET MeTamMmopd o3 (NpeBpaLLieHmE).
|

/4
v

[lpoenapar A paspywaeT TUPOKCUH (NPENATCTBYET CBA3bIBAHUKIO TUPOKCHMHA C
eLenTopPAMM KAETKM, BAOKMPYET TMPOKCHMH, OBAAATET NPOTUBONOAOXHbLIM TUPOKCUHY
DD EKTOM, MHTMOUPYET TUPOKCUH).

PA3BUTMIO TMNEepPTHUpPEeo3d (6a3eA0BOM DOAE3HM).

CHMXXEHMIO BbIPAOOTKU COOBCTBEHHbIX FTOPMOHOB LLLUTOBUAHOMU XKEAE3DI.




IKCMEPUMEHTATOP M3YYOA CBOUCTBA COEPMEHTOB. AAA 3TOTO OH BbIAECPXMBAA COPATMEHTHI
XPALLA CBMHbU OAMHAKOBOM MACCHI B PACTBOPE KOAAQTEHA3bI MPU PA3HbIX TEMMEPATYPAX U
OA CTeNneHb PACLLENAEHUNI OPATMEHTOB XPALLEM MO M3IMEHEHUIO MYTHOCTH
. PE3yAbTaThl NPUBEAEHBI HO TPACOMKE.

2. B KQ4yecTBe OTPULLATEABHOIO KOHTPOASN 3KCMEPUMEHTATOP BbIAECPXKMBOA JOPATMEHTHI
PALLLA B PACTBOPE AMMUAQA3LL. [loYyemy TOKOM OTPULLIATEAbHbIM KOHTPOAb HE HABAAETCH
AEKBATHbIMe OTBET MOACHUTE. [IPEAAOXKMTE CBOM BAPMAHT MOCTOHOBKM OTPMULLATEABHOTO

OHTPOAA4.
OTPULLATEABHbBIM KOHTPOAb - 3TO 3KCMEPUMEHTAAbHbIM KOHTPOAb (OMbIT), NPy KOTOPOM M3YYAEMbIM
ObEKT HE [MOABEPIrAETCI IKCNEPUMEHTAABHOMY BO3AEMCTBUIO MPU COXPAHEHUU BCEX OCTAAbHbIX
CAOBMM. /e
J N 23. B OUOTEXHOAOTMM KOAAQIrEHA3Y MOAYHAOT
NEU  KYAbBTUBUPOBAOHMKM OakTepumm Clostridium
histolyticum - BO30OYyAMTEAEN TAHIPEHbBI YEAOBEKA
—37°C MAM U3 TENATONAHKPEACA ( MeYeHU C YHACTKAMM
e KEAE3IMCTOM  TKAHM)  KAMYATCKMX  KPQAOOB.

MyTHOCTD pacTeopa, yon. en

‘ KOAAQIreHasa KAKOro MPOOUNCXOXKAEHMS
ot =T (BaKTEPUAABHOTO MAU
b E o rernaTonaHKPEeaTMYeCKoro) ObIAa MCMOAb30OBAHAO

Bpema uukybaumn, 4

B akcrnepumeHtee QOTBET MOJACHUTE, CPOABHMB
doepMEHTbI M3 OBOUX MCTOYHMKOB.




22. B KauyecTBe OTPULATENBHOIO KOHTPOJIA 3KCNEPUMEHTATOP BblAepKUBan GparmeHTbl Xpslla B pacTBope
[loyuemy TaKOWM OTPULLATE/IbHbIM KOHTPOAb He ABAAeTcA agekBaTHbiM? OTBeT nosCHUTE.

Te CBOM BAPWNaAHT NOCTAHOBKU OTPULATE/IBHOITO KOHTPO/1A.

1/)POQCTBOP AMMAQ3BI MOXET OKA3bIBATb BO3AEUCTBME HA XPALLLEBYIO TKOHb

AU
) AOOABAEHUNE OMUMAQ3bI - SKCMEPUMEHTAABHOE BO3AEMNCTBME HA

PALLEBYIO TKOHb.
) 3ABUCUMOCTb MEXAY BPEMEHEM (TEMMEPATYPOM) MHKYDALLMM

COAEPXKAKMSI) KAETOK B KOAAQIEHA3E U MYTHOCTHIO PACTBOPA (CTEMNEHIO

DOBOVALIEHAT KQAADLSHO/XOS %rﬂﬁemqg(wggqgérammm’——om BUAE.
gpeAe/ 6e3 KOAAareHasbl (0e3 AOOABAEHMS
doEePMEHTOB)

w—37C
- 25 C

JAEAYET MHKYOMPOBATH AOPArMEHTbI XPALLLA B
DAQATBOPE  KOAAQreHa3bl APU  MNOCTOAHHOM  °“ 37 5 o 0 s a
\ TeMI'I e quype Bpema unkybauun, 4

4) Oy dAbHble napame'rpbl (/\/\CICCCI ADPATMEHTOB

N N e A A e B B 4 8 I A% ‘ e B " B 4 A By \ VO Wy .- Y Y B TESwrrT e

MyTHoCTb pacTsopa, yon.
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OUOTEXHOAOTMM  KOAAQrEHA3Y TMOAYYQKOT MNpu 7 ———
poBaHMM OakTepmm Clostridium histolyticum
O30yAUTEAEUN [OHTPEHDI 4EAOBEKA MAU 13
enartonaHkpeaca ( NevYyeHn C YHOACTKAOMM XKEAE3NCTOM
TKAHM)  KAMYATCKMX  KpAOOoB. KOAAQreHasa  KAKoro
MNPOUCXOXKAEHMS (BaKTEPUMAABHOTO MAU
renaronaHKpPeaTM4eCKoro) ObIAC MCMOAb30OBAOHA B » A A
akcnepmmenTee OTBET MOICHUTE, CPABHMB ADEPMEHTBI U3 o 1376 1 a8

Bpema unkybauun,
? olglx MCTOYHMKOB. 3 e
CIKTep AABbHOTIO.

2) OHa BoAee adDeKTMBHA Npm Temneparype 37°C. (u3 rpacouka)

3) bakrepumn (C. histolyficum) - BO3OyAMTEAM 300OAEBAHMA (FTAHIPOEHDI)
YeAOBEKA, OMTMMOAbHOY TeMnepaTtypa TeAd KOTOPOro COCTABASIET
oAo 37°C.

OAAQreHa3a Kpaba scbdoekTmBHeEE NPU OOAEE HU3KOU Temnepartype
(temneparype Hmxe 37°C).

5) \Kpabbl - XOAOAHOKPOBHbIE XXUBOTHbLIE.

AMYATCKME KPAObl OOUTAIOT B PErMoHe C XOAOAHbIM KAMMATOM (B

AOAHbIX BOAQX).

w—37C
- 25 °C

MyTHOCTb pacTeopa, yon. en




3ayeM npoBoaaT?

Kak nposoaaT?

OrseT nocne
npoeegeHns
KOHTpONA

3ayeM NnpoBoanT?

NOAOXWUTEAbHbBIA U OTPULLATEAbHBIN KOHTPOAbD

OTPULATE/NIbHbIA KOHTPOSb

NONOXUTENbHbIN KOHTPOSb

KOHTPONb 38 JOCTOBEPHOCTLIO IKCNEPUMEHTA, NOBLILLIZKT HaAEeXHOCTh pe3ynbiata, MCKNIo4aKT Npeas3sTocCTs

M OLIMOKM IKCNepuMesTaTopa

M3yuaembint OObeKT (KOHTPONBHAaN rpynna)
HEe NOABEPraeTCs IKCNePUMEHTaIbHOMY BO3AEVNCTBMUIO,

KOHTPONLHAS rpynna — He Naém HMKakoe Nexapcreo

(oTpuUaTENDBHbIM KOHTPO/D)

IKCrNepuMeHTanbHAaa rpynna — jaeM HoOB0e NeKapcTBo

Cam no cebe He N3eT NPAMOro OTBETA, Tak Kak HeT
AKCNEPUMEHTANBHOID BO3ASNCTEMS Ha 0BbeKT

CpasHunBasn pesynbraT KONTPONbHOM rpynnbt

W PEe3YyNbTaT 3KCNEPUMEHTANIBHOW FPYINbi, MOXHO
BHISIBUTH BNMAHUWE BHeWHMX GaKTOpOB Ha TecT
(HencTrsuTeNbHO /Y NOMOT3ET NEKaPCTBO, 3 He AipyTre
dakTopb, Hanpumep, Nnauebo (CamosHyweHune),
00pa3s XU3HU, NUTaHue u 1. A1)

M3yyaembin 06bekT (KOMTPDO/NbHAEN rpynna) noasepraercs
M3YHEHHOMY PaHee 3KCNepUMeHTanbHOMY BO3AENCTBUNKD,

KOHTpONbHAA rpynna — Naém CTapoe NpoBepeHHoe
NexKapcTso (NONOXUTENbHBIN KOHTPOINb)

IKCNEePUMEHTANbHAA rpynna — [3em HOB0Ee NeKapcTBo

Crapoe nexkapcrso AENAETCH NONOXUTENSHbBIM
KOHTPpONeM, NoCKONbKY Mbl yXXe 34aeM, 410 oTeeT
Ha sonpoc (paboTaer nu nexapcrso) — Aa

CpasHu1Ban Pe3ynbiaT KOHTRONbBHOM rpynnbl

M IKCTNEPUMEHTANHHOM IDYITNbI, MOXHO M3YHNTh
AOCTOBEPHOCTbL IKCNEePUMEHTa (1enCTBUTENLHO

N1 HOBOE nNexapcTso 3ddexkrmeHes n soobule paboraer)

MOMEHSATb OBBEKT. HAMPUMEP: NOAMTb PACTBOPOM APYFoe

DAACTAaAHUa



AABTEPHATUBHASA TMNOTE3A

HakoHell, 3KcrnepuMeHTaTopy HEOOXOAMMO HETKO I[10HMMaTh, KaKyl 3aBUCHMMOCTH
He0OX0UMO M3yyaTh. TakoMy NOHUMaHHIO CIIOCOOCTBYET NpaBuiibHask GOpPMYIHPOBKa HYJICBOI
runotesnl. HyneBas runoresa, 1o ymollyaHuio, rnpeanojaraeT OTCYTCTBUE 3aBUCUMOCTH MEXK1y
nepeMeHHbIMH WM  HabmogaeMbiMH  coObitusaMH. Mcexoas u3  ¢GopMy/JIMpOBKH  HYJIEBOI
rUII0TE3bl, [JIAHUPYETCH IKcnepuMeHT. Eciin B pesyibraTte 3KCIepuMEHTa CTAHOBUTCS MOHATHO,
YTO 3aBUCHMMOCTb €CTh, TO HYjleBas I'MIIOTe3a OTBEpPraercsi, U MPUHUMACTCH ajlbTepHATUBHas
runoresa. AJIbTepHATHUBHAA IMIIOTE3a, B OTJIMYMM OT HYJEBOM, Ipe/rojaraeT Halu4yHue CBIA3H
MEXK/y JBYMs MepeMeHHbIMH. B ciyyae skcnepumeHTa © [1J1a3MOJIM30M HYJIeBas ruroresa
MOKET ObIThb CJEAYIOLICH: HE CYUIECTBYET 3aBHCHMMOCTH MEXK/AY KOHIEHTpallued COJIH B
OKpysKalollleM pacTBope M 00BbEMOM NpoTOoIl1acTa pacTUTe/bHOH KieTku. Jlpyroit BapuanHt
(hOpMYJIHPOBKH HYJIEBON I'MIOTE3bl: 0OBEM MPOTOILIACTA HE 3aBUCHT OT KOHLUEHTPAIMH COJIH B

DACTBOPE.

MPEANOAOTAET CBA3b MEXAY NEPEMEHHbBIMM.
HAMNPUMEP: B35iTb ABO OAUHAKOBBIX PACTEHUSA U MOAUTb PA3HBIMU YAOOpPEHUIMHU

\\




®» PaccmMoTpuTe PUCYHOK C
N306paXxeHnemM XNU3HEHHOro LUMKAQ
OPraHU3Mda, B3POCAAS KOAOHUAAbHAS
CTAAUS KOTOPOro o603Ha4YeHAa HA
pucyHke 6ykesou A. K kKakomy tuny
MOXXHO OTHECTHU U306paKeHHoe

? APryMeHTupymTe oTBerT,
YKA3aB He MeHee TpeX MPHU3HAKOB.
Kakads cTaans XKW3HEHHOro LUMKAQ

3AAQHUS AMHUM 24

OAEMEHTbI OTBETA:

1) TN KMeYHOnoAOCTHbIE
(CtpekatoLume); 2) XM3HEHHAS POPMA
- MOAMUIM U MEAY3Q;

3) PAAMAABHAOSA (AY4EBAS) CUMMETPMUS;
4) HOAMYUE LLLYMAAELL,

5) b - NAQHYAQ (AMHYMHKA C
PECHUYKAMM).



3AAQHUS AMHUM 24

®» PaccmMoTpuTe n3obpaxeHmne opraHeAA
PACTUTEAbHOM KAETKMU. Kakune
CTPYKTYPbl 0603HAYEHbl HO PUCYHKE

» PelleHue:
1) KOOXMOABHOE 3ePHO (3anac

fRa « HalosuTe npoiecc, ;ﬁxg\s /\él ; eHMe AeMKOMAQCTA B
OTOBPAXKEHHDIN HA PUCYHKE. PEBPALL
XAOPOMAQCT;

lMpuBeAuTe npumep CUTYALMU, KOTAC
AQHHbIN MPOLLECC MOXHO HABAIOAQTD B
AOMALLUHNX YCAOBUAX. [IpU KOKOM
YZAOBUU BHELLUHEU CPEADI

YAET MPOMUCXOAUTb AQHHbBIN

np }0‘,‘-\ —
..

3) Nno3eAeHeHne KAYOHS KapTOdoEeAd
(No3eAeHeHMEe KOPHEM OPXMAEU
(PACTEHMM-BMUADUTOB) MPU BIXOAE U3
MOYBbI);

4) HO cBeTy.




» PaccmMmoTpute n3obpaxkeHne auud
nTuubl. Kakas cTpykTypa o6o3Ha4yeHa
HO PUCYHKE BONPOCHUTEAbHbIM
3HaAKOM? Ha3zoBute ABe hyHKLUM,

KOTOpPbI€ OHA BbINOAHAET. Y KAKOro

KAQCCQA MO3BOHOYHbIX XXMBOTHbIX 3TA

CTPYKTYpPQ BrepBbl€ BOSHUKAO B

3BoAOUMN? KaKoe u3MeHeHne B XKM3HH

3AAQHUS AMHUM 24

» PeweHue:

1) AGMHMOH (OMHMOTUYECKMI MY 3bIOb;
OKOAOMAOAHbBIM MY3bIPb);

2) 3ALLMTA OT BbIChIXAHMS
(obecnevyeHme BOAHOM CPEADI

AAS PA3BUTUS);

3) 3ALLMUTA OT MEXAHUYECKMX
NOBPEXAEHMM (AMOPTM3ALMS; 3ALLMTA
OT MHJOEKLLMI);

4) Pentmamm (MpecmbikaoLLMECS);
5) BbIXOA HQO CYLLY (pQ3BUTHE B
HO3EMHO-BO3AYLLIHOM CpeAe).



OnpeaeAnTe pacsl AIOAEN,
n306pa>keHHbIX HaO pucyHkax 1, 2, 3.
PaccmoTpute puCyHOK noa HOMepom
1. HasoBuTe Tpu NPU3HAKA C PA3HbIMU
AAQMNTUBHbIMMU 3HAYEHUAMU, KOTOPbIE
CPOPMUPOBAAUCH Y NPEACTABUTEAEH
ACQHHOMN PACHI B XOAE 3BOAIOLMUM.
OOGbACHUTE 3HAYEHNE KAXKAOIO M3 HUX.

3AAQHUS AMHUM 24

» PeweHue:

1) 1 -HerpomaHag (Herpo-
QBCTPOAAOMAHAS), 2 - MOHTOAOMAHQOS
(a3marcko-amepmKaHckas), 3 -
EBPOMNEOMAHAOS (EBPA3MMCKAS);

2) TEMHbIM LIBET KOXM;

3) 3aLLUMTA OT M3ObITOYHOTO BO3AEMCTBMS
YABTDACOMOAETOBbBIX AY4EN (OXKOTOB);

4) Kyp4OBbl€ BOAOCHI;

5) 3ALLMTA TOAOBbI (TOAOBHOIO MO3rd) oT
TEMNAOBOrO YAQPQ (neperpesa);

6) nyxable ryosbl / LLUMPOKMMN HOC;

/) YBEAMHEHME MAOLLLOAM TEMAOOTACHM
(2P EKTMBHOE OXAOXKAEHME).



\\

PaccmoTpute pacteHus, n3zobpakeHHble Ha
pucyHkax 1 u 2. OnpeAeAuTe OTAEAbI, K
KOTOPbIM UX OTHOCSAT. YKAXUTE NPU3IHAKHU, MO
KOTOPbIM Bbl OTHECAM N306pPaXKeHHbIe
PACTEHUA K STUM OTAEAOM. Yem
MpeACTABAEHbl FAMEeTOPUTbI AQHHbIX
pacTeHnu?

Puc. 1

3AAQHMI AMHUM 24

» PeweHue:

1) T -o1taeA XBOLLEBMAHbBIE (XBOLLLEODPA3HLIE)
AN

1) otaeA MNanopOTHMKOBUAHBIE
(ManopOTHMKOOBPA3HbLIE);

2) cte®eAb YAEHUCTbIN (AUCTbA PACTOAOXEHDI
MYTOBKOM, YELLIYMHATbIE AUCTbS, MYTOBYATOE
AUCTOPCACTIOAOXEHME);

3) CNOPOHOCHbBIM KOAOCOK HO BEPXYLLUKE
nodera (CTpobuMA);

4) 2 - otaeA lNokpblITOCEMEHHbIE (LLBETKOBbIE);
5) HOAMYME LLBETKA M MAOAQ;

6) ramMeTodUT XBOLLLEBMAHDBIX
(MANOPOTHMKOBUAHBIX) - 30POCTOK;

7) MY>XCKOM rOMETOOUT NOKPBLITOCEMEHHDIX -
MNbIAbLLEBOE 3€PHO (MbIAMHKA);

8) >XEHCKMM TAMETOTOUT MNOKPLITOCEMEHHbIX -
30POAbILLIEBLIM MELLIOK.



» [IpeACTABUTEAIO KAOKOro nNoAd

MPUHAAAEXUT AQHHASA KAPUOTPAMMA?
OTBeT nosicHute. HaO OCHOBAOHUU Yero
MOXKHO YTBEPXACOTb, YTO 3TA
KApUOrPpAMMA YEAOBEKA C
CUHAPOMOM LllepeLieBcKoro-
Tépyeépa? Ykaxurte
NnocA€eAOBATEAbHOCTb COBbITMM BO
emMsi hopMHUPOBAHUA MOAOBbLIX
KA@TOK M ONAOAOTBOPEHMUSA, KOTOPbIE
MDUBROASAT K NTOABRAeHUwn AAHHOro

(b 9K KB KX RS KK
LU TR T T
X‘zt XX A A x

20 21 22 23

3AAQHUS AMHUM 24

» PeweHue:

1) >XKEHCKOTO MOAQ;

2) TOK KOK OTCYTCTBYET Y-XPOMOCOMQ;
3) B 23-1 MApe eCTb OAHA X-
XPOMOCOMA M3 MAPbI MOAOBbIX
XPOMOCOM;

4) HEPACXOXAEHME MOAOBBIX
XPOMOCOM B MEMNO3E;

5) 0BOPA30BAHME AHOMAABHOM FTAMETDI
C OTCYTCTBYIOLLLEM MOAOBOM
XPOMOCOMOM;

6) CAMAHME OHOMAABHOM FTAMETHI C
HOPMOABHOM TOMETOMU C X-
XPOMOCOMOM (0OPA30BAHME 3UTOTbI C
HEAOCTAIOLLLEWN XPOMOCOMOM).



3AAQHUS AMHUM 24

» Ha cxeme U3006pAa>KEH XXNM3HEeHHbIN = PelwleHue:
LLUKA Me4YeHOYHOro cocaabmka. Ko 1) OKOHYATEAbHbIN XO39MH - KO3d
ABASIETCSA OKOHYATEAbHbIM XO3IMHOM, A (KOpOBA, OBLLA, YEAOBEK);
KTO - MPOMEXYTOYHbIM'? OTBeT 2) B HEM OBUTAET NMOAOBO3PEAbIM
nossicHute. Kakue npomuAaakTndeckmue NApPA3UT (0BPA3YIOTCA GMLLA);
Mepbl HEOBXOAUMO NMPUMEHSATb, HTOObI 3) NPOMEXYTOYHBIM XO39MH - MPYAOBMK;
YeAOBEK He 3apPA3HMACH AOHHbIM 4) 30pa>XKAETCH MUPALIMAMEM
napasuTom? (PECHUYHOU AMHMHKOM);
AU
4) B HEM NPOUCXOAMT PA3BUTHE
AMHUHOK;

5) HE NMTb BOAY M3 NPYAQ (HE €CTb
TPOBY Y MPYAQ, MbITb OBOLLLU U

JOPYKTbI).




3AAQH

Ha pucyHkax n3obpa>keHbl CKeAeT C
OTNEeYATKOM NepbeB U PEKOHCTPYKLMSA
apxeontepukca, oburaswero Ha
3emae 150-147 MAH AeT HA3AA.
UcnoAb3ys ArMeHT
"feoxpoHoAoOrM4eckom TabAnLbI",
onpeAeAUTe, B KOKOU 3pe U KOKOM
nepuose obUTAAO 3TO XKUBOTHOE. DTO
XKUBOFHOE MHOTAQ OTHOCSHT K NTUL,AOM,
HO OHO MMEAO HEKOTOPbIE MPHU3HAKMH,
HeXAapaKTepHbIe AASl COBPEMEHHbIX
nTyu. lNepe4yncAnTe Te u3 HuXx,

opbie BUAHbI HO PUCYHKAX (He

Hee TPEX NPU3IHAKOB). AAS
FrdHU3MOB KAKOro COBPEMEHHOro
ACCAa XAPAKTEepPHbI NepeYUCAEHHbIe
3HAKN?

[eoxpoHonoruyeckas Tabnuua

Spbl Mepuopp!

Haasanue n Boapacr Haasanve n
NPOAC/IKUTENBHOCTD, | (Ha4ano apsl), NPOAOMMKNTENBHOCTE,
MM, neT MNH. neT MNH. neT

YeTeepTuuHbin, 2,58

KanHo3sownckas, 66 66 Heoren, 20,45

Maneoren, 43

Menoso#n, 79

Mezo3oiickasn, 186 252 Opckuin, 56

Tpuacossuii, 51

MNepmckuin, 47

KamenHoyronbHbin, 60

W, 60
Maneo3zoiickasn, 289 541 LHesonckuit

Cunypwitckuni, 25

OppoBukckuin, 41

Kembpuinckuit, 56

» PelwleHue:
1) 3pa Me3030MCKad, NMEPUOA IOPCKUM;
OT COBPEMEHHbIX MTULL XXKMBOTHOE
(apxeontepukca) OTAMYAET:

2) HOAMYME YEAIOCTEM C 3yDAMMU;

3) HOAMYME AAMHHOTO XBOCTA M3
MNO3BOHKOB;

4) HOAMYME KOTTEM HA MAAbLLAX
nepeAHMx KOHEYHOCTEMN;

5) NPU3HAKM XAPAKTEPHbI AAS KAQCCA
[ToecMblKkatoLLLMECH.



