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3AJIAHUSA
NMPAKTU4YEeCKOro Typa pernoHajbHoro 3tana XL Bcepoccniickoii oimMnuaabl KOJIbHUKOB
1o ouosiorun. 2023-24 yu. roa. 9 kiaacc

MOP®OJIOTUA U CACTEMATHKA PACTEHUI

3apaBcTBYiiTE, JOporue yyacTHuku onumnuaasl! Ilepen Bamu mmoasl xopomo Bam uzBecTHOro
pacrenus - S1onoun nomammuei (Malus domestica Borkh.). [lns metanbHOro M3ydeHUs OTACIbHBIX
CTPYKTYp BOCIOJb3YyHTECh HEOOXOIUMBIMU HHCTPYMEHTAMHU U CTEPEOMHKPOCKOIIOM MM WHBIMU
YBEIUYUTEIbHBIMU NTPpUOOpaMu. BeinosiHsiiTe 3aJaHNs CTPOT0 B YKA3aHHOI MOC/1€10BaATEeJIbHOCTH!
Odopmute pe3ynbTaThl HcciaenoBaHusi B TaOnuile. PUCYHKHM BBINONHSITE MakCHUMajibHO KPYIIHO,
WCIIONB3Ysl BCIO IUIONIAJb OTBEAECHHOTO MOJ HHUX MOJsA. 3aCUMTBHIBAETCH TOJbKO KOMOWHALUS
4eTKOro, aJeKBATHOI0 N300pa:keHNsl U BEPHOI MOANKMCHU U3 NMPeAI0KeHHOr0 HAMU CIHMCKA.

3AJJAHUE Nel | 12 6aw0B
Cnemnaiite
NoInepeYHsblil cpe3 cems
oja B
. NNOAONUCTHK
MeHaHHON
IINIOCKOCTH ITpH BHAOKapﬂMﬁ
ITOMOLIA =
nposoaALMiA
KAaHLIEISIPCKOTO
ny4yoK
HOXa.
Baumarensno
paccMOTpHUTe 33BA3b
IOy YEHHBIN
npenapar uBeToYHasa
HEBOOPYKEHHBIM Tpy6Ka

riaa3oM. Caemnaiire
€ro PUCYHOK.
IMoanuimuTre
HMeloLmecst

CTPYKTYPBHI,
HCIIOJIB3VH 3acuuThiBaeTcsl  TOJbKO  KOMOMHAIIMSA  Y€TKOIr0, AaJAeKBAaTHOIO

TOJBKO H300pakeHNsl U BEPHOM NOANMCH W3 NPEAT0KEeHHOI0 HAMM CIHCKa. 3a
_— KkaxabIi 31eMeHT 0, 1 mom 2 6a1a. PUCYHOK NPOA0/IBHOIO cpe3a BMeCTO
nonepeunoro — 0 6a;1710B 3a Bce 3a1aHue!

NMPE/JI0KEHHbIE
HA3BAHNA:
NI0OOUCTIUK, CEMS,
SHOOKApnu
(6HympeHnuii ciou
OKOJIONAOOHUKA),
3a653b (0003HAUUMD
¢hueypnoii ckobkot),
yeemounas
mpybka 006pazoean
Has 2unanmuem u
opyeumu yacmsmu
yeemka)
0003HaAYUMb
¢uzypHotl ckobkol,
npo6oIdsiuUIL NYHOK
3AJAHUE Ne2 | 10 6a108B




W3Bnekure u3 mionaa
cems. [Ipu nomomu
OpUTBHI WK
CKaJIbIIeNs
AKKypaTHO CJieJaiTe
NMPOJA0JIbHBIH
pa3pe3 ceMeHH B
IJIOCKOCTH,
NEePIEHANKYIIPHOMN
IJIOCKOCTH
ceMsoen
3apojpima. Eciu
Cpasy He MOIYIHuTCS
MIPaBUIIEHO
COPUEHTUPOBATh
cpe3 — He
OTYanBalTECh,
nonpoOyiite ere
pas3, s10J10K0 —
MHOT'OCEMSIHHBIN
IJI0J], ¥ BCE CEMEHa
Barm! U3yuunre
cpe3 Ha
npeaMeTHOM
CTeKJIe ¢
HCI0JIb30BAHUEM
CTEPEOMHKPOCKOIA
. 3apucyiiTe cxemy
BHYTPEHHErQ
CTPOEHHUSs CEMEHH U
3apojbliia.
IMopgnummuTre
HMeloIHecs
CTPYKTYPBI,

HCIOJb3VH
TOJBKO

Npe/UI0KeHHbIe
HA3BaHW:
ceMenHast

KoJicypa, 3apoobiiu
(0obo3nauume
¢hueypnoii ckobkot),
cems00u,
3apoobluesblil
KOpeHb,
3apooviuesas
nouxa.

cemeHHas
KOXypa

cemagonu

3apoabiluesasn

3apoabi | — [ouKa

3apoAbiweBbin
KOp€eHb

3acuyuThIBaeTCS TOABKO KOMOMHAIMS YETKOI'0, aI€KBATHOI'O N300paXKEHUS U
BEpHOH MOJIHICH U3 MPEI0KEHHOT0 HaMH CIHCKa. 3a KaxAbli anement 0, 1 niu
2 Ganna.

3AJAHUE Ne3

12 6any0B




Kaxk m3BecTHO, mnof,
pacTeHus— 3TO
BUJOU3MEHEHHBIN
rmocIe
OTIOAOTBOPEHUS
SIULIEKIIETOK B
ceMs3adaTKax
uBetok. Mcnonb3ys
HMEIOIIHECS ¥ Bac
3HAHUA
MOP(OJIOTHH IIBETKA
SIOJIOHHM, a TaKIKe
HU3YYEHHOE BaMU
TOJBKO YTO
CTpOCHHUE TUI0/A,
CIEJIAiTe PUCYHOK
IBETKA SI0JIOHU.
Hopucyiite
3JICMCHTHI IBETKa
BOKPYT
M300paXKEHHOTO B
I10JIe OTBETA S0JI0Ka
(Ha puCyHKE OHO
TTOJDKHO
OJIULIETBOPSTH
3aBs3b). [lepenaBathb
TOYHOE KOJTUIECTBO
yacTel 1BeTKa He

CTronbuk c
pbinbuem

TblHUHKA

nenecrtok

YaweancTtmk

3aBA3b

00s13aTeNLHO
Hoanummure 3acUMTHIBACTCS TOJIBKO KOMOMHAIIUS YE€TKOT0, aJICKBATHOT'O N300paXKeHUS U
HMeIOIIHeCs BEPHOU MOJANUCH U3 MPEATIOKEHHOTO HAMU CIIUCKA. 3a KaKbIi 3nemeHT 0, 1
CTPYKTYPBHI, nim 2 Oanna, mroc 2 6arura 3a o0Iee KadyecTBO pucyHka. Ynceiao yacTeit mBeTka
HCHOJIb3YS HE OIICHUBAETCS, HanboJiee BaKHO OIICHUTH BEPHOE IIOHUMaHNE
TOJBLBKO MIOCJIeI0BATEIFHOCTH PACTIONOKEHHUS SJIEMEHTOB IIBETKA U TIOJI0KEHUE 3aBSI3H.
Npe10;KeHHbIe Ecau 3aBs13b NOKa3aHAa KaK BePXH, ePeNnyTaHO B3aUMHOe
TEPMHHBI: pacmoJio:keHue 3JieMeHTOB - () 0a/1710B 3a Bce 3a1aHue!
Yauieucmux,
Jlenecmox,
MbIYUHKA, 306513b,
cmonoux ¢
DolLIbYEM.

3AJJIAHUE Ne4 | 3 6amia

Onpe;[eJmTe NPUHAAJICKHOCTb CEMEHHA s10JI0HHU K rpymnmne B 3aBUCHMOCTH OT MeECTa
OTJOXKCHHUSA 3alIaCHbIX BCIIECTB COIJIACHO CXEeMeE:




SHOOCNEPMANEHEIE NMEPHUCNEPMANEHEIE 2HOONMEPUCNEPMANEHBLIE 3IMEPHOHANEHEIE

I |

| i
nepucnepsM NEpHUCNEpM  IHOOCTIEPM :laﬁn.u.um

1. 3DHmocnepMalbHbIC;
2. llepucnepmanbHbIe
3. DHpomnepucnepMaibHbIC

4, Dmopuonanbubie T
Bo3Mo:kHbIE OIeHKH - 3 6aj1a- BepHO, () 0aJU1I0B HEBEPHO.

3AJIAHUE No5 | 3 asia

Bawm nan nebomnbimoii ¢pparment nocnenosarensHocty ITS JIPHK anst kakaoro pacreHus.
[Ipenmomnaras, 4To Bce 3aMEHBI OTHOTO HYKJIEOTH/Ia Ha JIPYTOi paBHOIICHHBI, PACCUMTANTE PaCCTOSHUE
MEXKTy TTOCIIeIOBATEIHFHOCTSMHU B YCIIOBHBIX €IMHUIIAX, CUUTAS, YTO 3aMEHa OJTHOTO HYKJIEOTH A Ha
JpyToil paBHA OJJHOM yCJIOBHOM equnwmLe (y.e.).

Ha npemiosxxeHHOM (DUIIOTE€HETUYECKOM JIEPEBE YKAXKUTE HOMEPa TAKCOHOB B JIUCTHSIX
(pMIIOreHEeTHYECKOTO JiepeBa (IyCThIe

Rosa sp.

nnaun

MIPSIMOYTOJILHHUKH ).
1. p.Po3a (Rosa sp.) GAAUUCCUAGUAAGCG
2. p. Coupes (Spiraea sp.) CCCUUGGGAGGGGAAC
3. p. CauBa (Prunus sp.) GCCCUUGGGAGGGGAA
4. p. sSIoaons (Malus sp.) GCCCUUGGGGGGGGAA

Bo3Mo:kHbIe oleHKH - 3 0aj/1a- BepHo, () 0aJU10B He BepHO.




KEJIAEM VIAUUA!

Ob6mas cymma 0as/uoB (Makc. 40)



Wnop

Martpuua oTBEeTOB

NTOI'OBA OLIEHKA

IIpakTuyeckuii Typ peruonajabHoro 3tana XL Bcepoccuiickoii
OJIMMITHAALI IIKOJLHUKOB 110 0noJioruu. 2024 roa. 9 kiaacce

HNUTOJIOTUA U TUCTOJIOTI'UA

Mamepuanvi: xupypeuueckue nepuyamiu, CKaabneab WAU KAHUEAAPCKUL HOMC, JIynd,
Oynaexu, 10mMoK npenapoeanvhbvlii, 064 pazmenma op2ano8 pa3HvlxX HCUGOMHBIX.

3anganme 1.1 (6 06ajioB).

[ToctaBpTe LM PHI, COOTBETCTBYIOIIUE CIO0 WIIM TPYIIE KIETOK Mpernapara A, moJIb3ysich CIIICKOM

n3 Oinanka 3amanus 1.1.

CTPYKTYpa | A b

i

E

Ha3BaHue | 3 5 8 7

10

12

3ananue 1.2. (8 6am10B).
[Ipenapar b: pa3pes kenyJKa NTULBL.

Hassanue otmena: MVYCKVIBHBIN JKETVIOK — 10

[Ipenapar B: pa3pe3 xenyika KOpOBBI.

HazBanue otnena: __pyoerr - 10

6,9,12
MozxeT OBITh 3,7
10,11 — eciu ipaBUIIBLHO PACIIOJIOKEHBI.

[TpaBunbHBIN PHCYHOK cpe3a -10

[Toanucu ¢ ommbOkamu + 10

Bce BepHO + 26

4,6,9,12

Mosxet ObITE 3,7

10,11 — ecniu mpaBUIIBLHO PACIIONIOKEHBI.

3anganmue 2. (5 6amaoB). 3anonaurte Tabmmiy. Kax et 0,25, mumitnue OyKBBI — BEIYUTAEM OasUIbI

[ToctaBpTe B TabmuIly OyKBY, OTpa)karolnyto cBoicTBa, | ®Pparment | ®parment | Pparmenr
Han0oJiee MPUCYIINUE TAHHOMY OTICITY KETyIKa KETyKa KETyKa KCIynKka
YCJIOBCKA IITHUIbI KOPOBEIL

OcHoBHO#1 Tiporiecc (TIpo1ecchl) B HOpME A B B B
(A: mepeBapuBanue, b: nsmensuenue, B: Opoxenue) '
[Ipeobnanaromuii caoi A B B
(A: cexperopnblii, b: cepo3nblii, B: MbleuHbIit)
KonnuecTBo MUKpOOpPraHu3MoB Ha 1 M1 cOOEpKUMOr0 A B B
(A: 10%, B: 107, B: 101 mT)
KepatunusupoBannsiii snutenuit (A: ects b: Her) B A A
Kakoro pa3zmepa yacTuibl BBIXOJAT U3 JTAHHOTO OTJIEJE B B
wenynka (A: 1-1,5 mm b: 1o 5 mm, B: 1o 10 cm)?
B kakoil U3 coceHUX OTAEIOB B HOPME MOMNAIAET MUIIA A A B B
najplie (BO3MOKHO HECKOJIBKO OTBETOB)? ’
(A: 12-nepctHas xuimika, b: cexkpeTopHbIil kenyaok, B:
pOTOBAsE OJIOCTH)




3aganmne 3.1. (10 6amnoB). BceraBbre B Tabnmiyy mudpy ¢ 3JIEKTPOHHBIX MHUKpodoTOrpadmii,
COOTBETCTBYIOIIYIO KaXKIOW CTPYKTYpe U yKakuTe ee pyHkmmro. Aueiika 0,5 6anna. Ecan Homep Ha
($hoTo HeBepeH, (DYHKITNS HE 3aCUNUTHIBACTCS

HaszBanue cTpykTypsl Homep Ha OyHKIMSA
¢dororpadun
Anpo 2 1
MutoxoHapus 1 3
CEKpEeTOpHasi rpaHyJia 3 6
CKJIQJIKV HAPY)KHOW [UTOTIA3MATUYECKON MEMOpPaHbI 7 7
SHJOIIa3MaTUYECKUN PETUKYIIFOM 4 2
KUPOBasi Karuis 5 5
arnmapar [onbmku 6 4

OcHoBHble (yHKIMU cTpyKTyp: 1- cunte3 PHK, 2- cunte3 Genka, 3- cunre3 AT®, 4- akTuBHBIN
TpPaHCHOPT MMPOTOHOB, 5- 3amacanue, 6- pacuierieHue Oenka, 7- GapbepHasi.

HazoBute KneTku.

Knerka A, »to: rnasuas. Knerka b: rnaakas mbima Knerka B: mapueranshas (oOkiiamounas) —
o 1 6amny

3ananmne 3.2. (5 6a/utoB). Kakas u3 kierok 3aganus 3.1. akruBupoBajacs? B -1 6ammn_

Homepa cTpykTyp, yBenuuuBImIUX akTHBHOCTh: 1, 5, 6. Bce BepHo= l0ami, yactuyno — 0,5
0ayu10B. JIunHue OyKBbI — BbIUUTAEM OasuIbl.

OOBbscHUTE, UTO CcTaja JeNaTh 3Ta KiieTka (0OCHOBHOM Impoliecc):

2 6anna: npoayuupoBath HCL (cossiHyio kuciiory)

3 0auia — ecam HanmucaHo Oogabmie: nmpo pacxox AT®, jHeprum 3a cyeT AKTHUBALMH
NPOTOHHOM MOMIIbI U T.II.

3ananmue 4 (6 6a;10B). BecTaBbTe B TEKCT MPOMYIICHHBIE CIIOBA U3 TaOIUIlB 3a1aHus 4.
0,5 6 cmoBo/1upa

MpInpsl CTEHKH JKENyJKa 4YeJOBEKa OTHOCATCS K raaakomyl Ttumy. g Hadaia COKpalleHHs
TpeOyeTcsl MOCTYIJICHHE B LIUTOIJIa3My HMOHOB KalblMs3, 4YTO Mo3BoyisieT (ocdary4 cBs3aTbes
TOJICTBIMU/ (UITAMEHTAaMH W HAYaTh COKpAIICHHE. Menuatop cuMmnaTuyeckoro9 oraena
BEreTATUBHOM HEPBHOM CUCTEMBI HoOpajpeHaluHll, CBA3BIBasACh NPEUMYILECTBEHHO B B2
peLenTopaMu, BEI3BIBAET YBEJINYEHNE | 3 KOHIIEHTPAlMA BTOPUYHOT O OCPEAHUKA HAM®6, yTo
NPUBOANT K  CHIDKEHHIO 14 cpozacTBa Oenka KaJbMOIYJIMHA C MHO3WHKMHA30W. DTO MPUBOIUT K
CHIDKEHUIO 14 cBA3BIBaHUA MUO3MHA ¢ pocharom4 1 cHUKEHMIO |4 TOHYCA MBIIIIIBI.




3AJIAHUA
NMPAKTUYECKOr0 TypPa PeruoHAJbLHOI0 3Tana
XL Bceepoccuiickoii oiuMnuaabl MKOJIbLHUKOB M0 0uoJioruu 2024 r.
9 kaacc

HUTOJIOTUA U TUCTOJIOTUA

3ananue 1.1 (6 6amn0B).

CrpoeHue NUIIEBAPUTENBHOM CHUCTEMBl B 3HAUMTEIBHOM MEpe 3aBHUCUT OT COCTaBa IHIIH.
PaccmoTpuTe npeanoxkeHHbIi BaM (parMeHT NHUIEBAPUTEILHON CUCTEMBI UeloBeKa (mpemnapar A).
[Tonb3ysich cUCKOM, NMPUBEAEHHBIM HIXKE, HUPpamMu 0003HaYbTe OoTMeueHHble OykBamMu (A-E)
CTPYKTYpPBI, XapaKTepHbIE JUIsl JAHHOTO 0OBEKTA.

~

= M

e e
- T S —

T e

IIpenapat A. Cpe3s oTzena NUIEBAPUTEIBLHON CUCTEMBI YETIOBEKA.

Ha3zBanue CTPYKTYPp AJs 0003HaAYEHMHSI.

. o 2- OIHOCIONHBII KyOuueckuit
1- 1mIockuil >nuTENNR .
SIUTENNH

.. . 4- mocKui OpOTOBEBAIOIITNIT
3- OIHOCIOMHBII MPU3MaTHYECKUIA .
SIUTENNH

JKEJIE3UCTEIN DIIUTEINN

6- ciausucras 000JI0UKa
5- cOOCTBEHHBIE KeJe3bl KellyIKa

8- KpOBEHOCHBI cOC
7- moxcnausucrag 000JI0uKa p ya

10- kombIIeBas (TupKynspHast)
MyCKynaTypa
12- ceposnast 060109Ka

9- MBIIIEYHBII CIION

11- npononbHast MycKyJaTypa

14- xxenyno4Hble IMKU

13- HepBHOE CIUIETEHUE

3ananme 1.2. (8 6amnoB). Hanensre nepuarku. CkanbieneM (HOKOM) CAEIAUTE pa3pe3 Kaxaoro u3
MpernapaToB, TaK, YTOOBI OBUTH BUIHBI XapaKTEPHBIE CTPYKTYPHI. 3aQUKCUpYHTE Cpe3bl OyIaBKaMu



Ha TIPerapoBaJIbHOM JIOTKE. 3apuCyHTe Cpe3bl mpemnaparoB ¢ obo3HavueHusMu b u B B MaTpuue
OTBETOB. YKaXUTE BUAUMbIE BAMH CIION U CTPYKTYphI udpamu u3 crucka 3aganus 1.1.

3aganue 2. (5 0annoB). [IpoBeaute cpaBHeHHE TpeX IpenapaToB W3 3ajaHus | 1Mo mapameTrpam,
MMpCaAJI0KCHHBIM B Ta6JII/H_I€ ManI/II_IBI OTBECTOB.

3ananue 3.1. (10 6annos). [lepen Bamu 3eKkTpoHHBIE MUKpO(OTOrpaduK TPEX THIUYHBIX KIETOK
CTCHKH JKeNyJqKa. BHUMATEIbHO PacCMOTPUTE KJIETOYHBIE CTPYKTYPHI, MX KOJIHYECTBO B KIIETKE,
COOTHECHUTE C BBIITOJHACMBIMH MU (PYHKITUSMH M OIIPEICITUTE, KAKyI0 (YHKITUIO BBIMTOIHSACT KaxX1as
KJIeTKa. 3anosHuTe Tabauiy B MaTpuIe OTBETOB.

Kierka A




Kierka B

Ny VY

3ananne 3.2. (5 6amnoB). Ha snextponHoit Mukpodororpadhuu npeacTaBicHa OJHa U3 KICTOK
3ananus 3.1., B akTUBHOM cocTosiHMM. Ompenenure, Kakas 3TO KJIETKa, KAKUE CTPYKTYpbl B HEH
AKTUBUPOBAIUCH U YTO OHH JIEJIAIOT.

3ananune 4. (6 0a/10oB). MpImeyHas KII€TKa JKEIyJIKa COBCEM HE IMOXO0XKa Ha CKEJICTHYIO WIIH
cepreunyto. Tak, y Hee qpyrue MeXaHU3MBbI 3alycka paboThl MUO(PUIAMEHTOB, a TAaKXKE PETYISIIUU
cokpaTuMocTH. [lonp3yschk cxemamu, NMPHUBEICHHBIMA Ha PUCYHKaxX 3 M 4, BBIIBUTE KIIIOUEBBIC
0COOCHHOCTH PAOOTHI TNAAKON MBIIIIBI W 3alOJTHUTE MPOIMYCKH B TEeKcTe MaTpHIlbl OTBETOB,
MOJTIB3YSICh MTPEUIOKEHHBIMU HIDKE CJIOBAMHU.
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Pucynok 3. Cxema nHULIMALMN COKPAIICHUS TJIaJKON MBIIIILIBI.
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TopMoxenye 2%/ Kanemopynuu
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Muo3uu MuoavH-@)

Pucynok 4. OiuH 13 MEXaHU3MOB PETYIIALNN CUIIBI COKPAIICHUS TJIaJKOMBIILIEYHON KIETKH.

[IpomymienHbIe cioBa s 3aaHus 4 (hopma crosa He yuumoléaemcs, HeKOmopbvle mepMuHbl MO2ym
He UCNONIb308AMbC, UNU UCNONIL308AMbCA HECKOTLKO Pas3).

1 —rnankwii; 2 -monepeyHo-Mmoiocarbiii; 3-kanbiwii; 4- docdar; 5- nporoH; 6 — tAMD; 7-
TOJICTBIN; 8- TOHKMI; 9- cummatuueckuii; 10- mapacumnartudeckuit; 11- Hopanpenanus; 12-
aneTuixonuH; 13- yBenuuenue; 14- CHIKeHUE.



Hawm noackasku

y 4

Poccuiickuit yHUBEPCHTET
ApYy’R6BI HAPOAOB

MicTonorus pyéua

Crnvsmuctasa 060/104Ka-MHOMOC/I0MHbIN
MJIOCKUM 3NUTENTUA

Kenes Het

Cocouku ¢ rm(papillae ruminis)
MpogonbHble ™M

UnpkynsapHbie rm

B o6nactm cknagok mbillevHas
o60/104Ka yTolleHa

[Tonb3ysick cxeMoil 00pa30BaHUS CONSTHON KHCIOTHI B CTEHKE JKeyaKa (PUCYHOK 2), OTBEThTE Ha
BOIIPOCHI B TAOJIMIIE MATPHUIIBI OTBETOB.

Pucynok 2. O6pa3oBaHue CONSHON KUCIOTHI KIETKAMU JKeTyIKa.

1 | Ha cxeme HapucoBansl rnaBHbie (1), oOknagounsie (2), cnu3uctsie (3) KIeTKu 2
JlaHHBIE KJIETKH MOKHO OOHAPYKUTh:

2 3

B nipemnapate A (1), npenapare b (2), npenapare B (3)
BTopuyHO-aKTUBHBIN TPAHCIIOPT OTMEUEH HA PUCYHKE 2 HOMEPOM (HOMEPaMHM ) 3

4 | B OECKHUCIIOPOAHBIX YCIOBUSAX CEKPELUs COJITHON KUCTOTBI: 5

yBenmunBaetcs (1), camxaetcs (2), 3HaunMo He MeHsieTcs (3)

5 Bopa BEIXOIUT 13 KIIETOK B TIPOCBET JKETYAKA I10: 1
OCMOTHYECKOMY rpajineHTy (1), mepBUYHO-aKTUBHBIM TPAHCIIOPTOM (2), U3-3a Pa3HOCTU
3apsiia MeMOpaHbl CHAPYKH M BHYTPHU KIIETKH (3)

6 Kapboanruapasza orMeueHa Ha cXeMe HOMEPOM 1

v M30BITOK YTIIEKHCIOTO Ta3a B KPOBH BHI3BIBACT: 1
yBesmmueHue (1), camkenne (2), 3HaunMo He BIUseT (3) Ha CEKPEIUIO CONSTHON KHCIOTHI
MpleyHasi CTeHKa HanOoJiee BhIpakeHa:

8 2
B mipenapate A (1), npenapare b (2), npenapare B (3)

9 Camas Hu3kas pH B xenyike y opranusma: 3




\ | B nipenapare A (1), npenapare b (2), npenapare B (3)




HIudp HNTOI'OBAS OLIEHKA

Martpuua oTBeToB
IIpakTnyeckuii Typ pernoHajabHOro 3tana XXXX Beepoccuiickoi
OJTUMITHAABI HIKOJIBLHUKOB M0 Ouostoruu. 2023-24 y4. roa. 10 kiace

®U3UOJIOI'usI YEJOBEKA U )KUBOTHBIX (makcumyMm 50 6a1;10B)

B cBsi3u ¢ TeM, 4TO IPOBOAUMBbIE U3MepeHHsI OYAYT 3aBUCETh OT 0COOEHHOCTEH MeYaTu U UCI0JIb3yeMOoii
JIMHEHKH, B KaK10M KaOuHeTe He0OX0IUMO NPOBecTH NepepacueT. B 1anHomM o0pa3ie Bce u3MepeHust
U pacuyeThbl NPpUBeIeHbI 1J1s1 1-CeKyHTHOr0 0TPe3Ka AJIUHOM 27 MM.

3ananue 1 (3 0au1a). U3mepenue nimrebHOcTH RR-MHTEpPBasioB (B MM, € TOUHOCTHIO 10 1 MM).
IIpoBenute n3mepenue anurtenbHocTH RR-uHTEpBanos, ucnonb3ysa 3anucu OKI', npuBeneHHbIE B
3aganuu. Eciu Bel nonydywin mpoMexyTouyHOe 3HadeHue, kpatHoe 0,5 MM, OKpYyriuMTe €ro B
cTopoHny Ooubiiero uncia. [lomydeHHbIe 3HaYeHUs I KOKI0W MPOOBI BIUIITUTE B TAOJIUIIBL.
OreHUBACTCS HAJIMYME 3aIOJTHEHHBIX TaOJIMIl JUIs KaXI0W npoObl. PacxoaeHus usMepeHudd B 1 MM He
yanuThIBarOTCs. Ecimu o0l mopsaok mudp coBmagaer, Kaxaas npoda onennBaercs B 1 6ami. [lycTeie mmm
YaCTUYHO 3aI0JHEHHBIC Ta0IuIbl — () 0aJUIOB.

IITpad 3a HeBepHBIE eNUHUIIBI U3MEPEHHUs (Hanpumep, cM) — MUHYC | 6ai oT o01eil OLeHKH.

IIpo6a Nel:
Ne RR MM Ne RR MM Ne RR MM Ne RR MM
RR1 21 RR11 22 RR21 22 RR31 22
RR2 21 RR12 22 RR22 22 RR32 23
RR3 21 RR13 22 RR23 22 RR33 22
RR4 22 RR14 22 RR24 23 RR34 22
RR5 21 RR15 22 RR25 23 RR35 22
RR6 22 RR16 21 RR26 22 RR36 22
RR7 22 RR17 22 RR27 23 RR37 22
RR8 22 RR18 22 RR28 23 RR38 21
RR9 22 RR19 22 RR29 22 RR39 21
RR10 22 RR20 22 RR30 22 RR40 21

IIpo6a Ne2:
Ne RR MM Ne RR MM Ne RR MM Ne RR MM
RR1 22 RR11 20 RR21 23 RR31 23
RR2 22 RR12 20 RR22 24 RR32 23
RR3 22 RR13 21 RR23 24 RR33 23
RR4 22 RR14 21 RR24 25 RR34 23
RR5 22 RR15 21 RR25 25 RR35 24
RR6 22 RR16 22 RR26 25 RR36 24
RR7 22 RR17 22 RR27 24 RR37 23
RR8 21 RR18 21 RR28 23 RR38 22
RR9 21 RR19 21 RR29 23 RR39 23
RR10 21 RR20 22 RR30 23 RR40 23

IIpo6a Ne3:
Ne RR MM Ne RR MM Ne RR MM Ne RR MM
RR1 17 RR11 16 RR21 17 RR31 16
RR2 17 RR12 16 RR22 17 RR32 17
RR3 17 RR13 17 RR23 16 RR33 16
RR4 17 RR14 17 RR24 16 RR34 16
RR5 16 RR15 17 RR25 16 RR35 16
RR6 17 RR16 17 RR26 16 RR36 16
RR7 16 RR17 17 RR27 16 RR37 16
RR8 16 RR18 17 RR28 16 RR38 16
RR9 16 RR19 17 RR29 16 RR39 16
RR10 16 RR20 17 RR30 16 RR40 16

3ananmue 2 (1 6aan). Bnummre npaBu/ibHbIi oTBeT (a-1): B (C qpixarenbHOi apuTMueii)



3ananmne 3 (15 6aa0B). I'ucrorpammsl pacnpenenenuss RR-uHTepBaioB.

[Ipu mocTpoeHnr rucTorpaMmsl 3aKpacbTe WU IIOCTABLTE KPECTUKH B HY)KHBIX siuekkax. B kaxnou
ructorpamme ock X — mimumHa RR-maTepBana (ot 500 mo 1050 mc, ¢ marom 50 mc), och Y —
konuyecTBO RR-nHTEpBaNoB, MMEIOMUX OJIHY U Ty ke 1auHy (0T 0 10 40 HHTEpBaJIOB).

IIpoda Nel: IIpoGa Ne2: IIpoda Ne3:
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35 35 35
30 30 30
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[nutensHocTb RR-nHTEpPBanos (Mc) HInutensHocTb RR-nHTEpBanos (Mc) [nutensHocTt RR-uHTEpBanoB (mc)

CornacHO TIpOBeJIEHHBIM paHee M3MepeHusaM, B Tpex 3ammcax DKI' moryt Bcrpedatscsi RR-mHTEpBab
JUTHHOM OT 16 MM 10 25 MM.

IIpo6a Nel: RR (21 mm) — 8 uatepBanos; RR (22 mm) — 27 untepsanos; RR (23 mm) — 5 unTepBaios.
IMpo6a Ne2: RR (20 mm) — 2 unrepBana; RR (21 mm) — 8 untepsanos; RR (22 mm) — 11 unrepsanos; RR (23
MM) — 11 urrepBaiioB; RR (24 mm) — 5 unTepBanos; RR (25 MmM) — 3 unTepBana.

IMpo6a Ne3: RR (16 mm) — 24 unrepBana; RR (17 mm) — 16 uHTEpBaNOB.

Ilepepacuer mm B mMc: 1 cexyrna = 1000 mc =27 mm

RR (16 mm) = (16 x 1000)/27 = 593 mc — Ha THCTOTpaMMe OTMeUatoTes B sueiike 550-600 mc
RR (17 mm) = (17 x 1000)/27 = 630 mc — Ha TECTOTpamMMe oTMeuaroTcs B stueiike 600-650 mc
RR (20 mm) = (20 x 1000)/27 = 741 mc — Ha TUCTOTpamMMe oTMeuaroTes B stueiike 700-750 mc
RR (21 mm) = (21 x 1000)/27 = 778 mc — Ha THCTOTpaMMe oTMeuatoTes B sueiike 750-800 mc
RR (22 mm) = (22 x 1000)/27 = 815 mc — Ha rucTOrpamMme oTMmeuarotcs B stueiike 800-850 mc
RR (23 mm) = (23 x 1000)/27 = 852 mMc — Ha THCTOTpaMMe OTMeUaroTcs B stueiike 850-900 mc
RR (24 mm) = (24 x 1000)/27 = 889 mc — Ha THCTOTpaMMe oTMeuatoTes B sueiike 850-900 mc
RR (25 mm) = (25 x 1000)/27 = 926 mc — Ha THCTOTpamMMe oTMeuatoTes B sueiike 900-950 mc



lucrorpamma Jutst Kask 104 TPOOBI OIIEHUBACTCSI MAKCHMYM B 5 0aJLIOB.

OnennBaercs 00Iee YMEHHE CTPOUTh THCTOTPAMMY PACIIPEICICHHS U TPOBOIUTH MEPEpacUeT IITUTSILHOCTH
RR-uHTEpBAIOB M3 MWIIUMETPOB B MIJUIMCEKYHAbl. HeOompimme pacxoxaeHus B KaXJIOM CTOJOHKE
TUCTOTPaMMBI HE YUIUTHIBAIOTCS (HAIpUMEp, AOITOJHUTCILHBIM MaJICHBKUH CTONOWK B mpobde Ne3). BaxHo,
4T0OBI THCTOrpamMMa A7l TpoObl Ne2 mmerna HauOOJBIINKI BapHallMOHHBIN pa3Max M HAaMMEHBIIYI0 MOJY, a
TUCTOTrpamMMa Jjist TpoOsl Ne3 Obliia CABHHYTA BIIEBO, B CTOPOHY 00jIee KOpoTKux RR-mHTEpBaIoB.

Ecnu ructorpaMma cOOTBETCTBYET pacCUMTaHHBIM 3HaYeHHUsIM RR-HHTEepBanoB, HO HECKOJIBKO OTIUYACTCS OT
o0pasIa, MOXXHO HE CHIDKAaTh OIEHKY. Eciam oTimyaeTcs 10CTaTOYHO CHIIBHO, HO TIOX0XA Ha NPAaBUIIBHOE —
MHHYC 1 0ainT 3a KaXIyro THCTOTPaMMYy.

Ecnm pacmipeneneHust cCOBCeM HE COOTBETCTBYIOT 00pasily, HO MOMNBITKA HOCTPOMTH THCTOTPAMMY H3
HECKOJIBKMX CTOJIOMKOB (KPECTUKOB) ObLIA, TO 33 KAXKIYIO0 THCTOIPAMMY MOKHO TIOCTaBUTH 1 Oait.

3ananmue 4 (2 6aa). [IpaBUIBLHBIH OTBET JJIsl KAXK/I0I0 3aJaHUs OTMEThTE 3HAKOM « X!

Ne 41|42
a X
0 X

B

[To 1 Gajty 3a KaKbIl OTBET.

3ananue 5 (9 6amaoB). CpeaHssi YacTOTA CePAEYHBIX COKPALIEHHUI.
PaccumTaiite CpemHIOI0 YacTOTY CEepACYHBIX COKpAalleHWH i Kaxmoil mpoOsl. IlomydeHHble
3HAYEHUS OKPYTJIUTE [0 LIEJIOr0 YKClia U BOUIINUTE B TAOIHILY.
3a cobmomenue obmeit yoruku pacdera YCC u mpaBUIBbHOE COOTHOLICHHE 3Ha4eHWH (B mpobe Ne2
nanmMensblee 3Hadenne YCC, a B mpode Ne3 naubonbiiee 3nauerne YCC) — 3 Gana.
+ INpaBuibHbiii pacuer YCC — MmakcumyM 6 Oaiios:

e OrtkioHEHHUE + 3 y/I/MUH HE YIUTHIBaTh —2 Oaiia 3a Ky mpooy;

e Orxionenwne + 4 yn/MuH — 1 6at 3a KaKIyro Mpooy;

e Ortxionenwue = 5 yu/muH — () Gaios.

IIpo6a Nel: IIpo6a Ne2: IIpo6a Ne3:
YCC =74 yn/mun YCC =72 yn/mun 4CC =99 yan/mun

Cpennsiss UCC = 60 000 mc / cpeansis qauTelbHocTh RR-mHTEpBana (mc)

Pacuer cpenneii ymmtenbHocTr RR-MHTEpBaIa ISt KaXk101 MPOOBI MOXKHO ITPOBECTH TPEMSI CIIOCO0aMU: uepes
cpenHee 3HAUYCHHE B MM (M3 3ajaHus 1), yepes cpeaHee 3HaYeHUE B MC (M3 3amaHus 3), 4epe3 U3MepeHue
o0miei JmTenbHOCTH TIPoOEI ¢ 1-ro 10 41-ro R-3y011a.

3ananue 6 (6 6a10B). YcTaHOBUTE COOTBETCTBHE MekAy npodamu Nel-Ne3 u cocrosiHusiMm,
BO BpeMsl KOTOPBIX npoBoauiau perucrpanuio JKT'.

ITo 2 Gajta 3a KaKIbIi OTBET.

Cnoxkoiinoe 6oapcTBoBaHue:. | Dusnyeckasi AKTUBHOCTD! Pemenue 3aganmii:

ITpoGa Ne 2 [TpoGa Ne 3 ITpoGa Ne 1




3ananme 7 (14 6ans0B). B cnucke yrBep:KaeHuii, NpuBeIeHHbIX B 3aJaHNH, BbLIOEpHUTE:
— BEPHBIC YTBEPKICHUS, CIEAYIONINE U3 TIOTYyYCHHBIX NaHHBIX (B);

— MpaBUIIbHBIE YTBEPXKACHUS, HO HE OTHOCSIIMECS K MOydeHHbIM NaHHbIM (IT);

— HeBepHbIe Bhicka3zbiBanus (H).

[IpaBHIIbHBIN OTBET AJIS KaXA0T0 YTBEPKAECHHUS 0003HAUBTE 3HAKOM «X».

N |12 |3|4]|5]|6|7
B | X X X
1T XX
H X X

ITo 2 Gajna 3a KaXIabIil OTBET.



JIMCT OTBETOB

Indp

Hrtoro

0aJ1710B

HA 32/JaHNUS IPAKTHYECKOro Typa pernoHajabHoro 3tana XXXI1X Beepoccuiickoi 01uMnuaabl
IIKOJBHUKOB 10 6uoJiorun. 2023-24 yu. roa. 11 knace

Mopdosornyeckne 1 aHAaTOMUYeCKHe 0COOCHHOCTH KJIyOHs1 KapTodeJst

®U3UOJIOTUSI 1 AHATOMMS PACTEHUM

3ananmue 1 (10 6am0B). Mopdosoruueckoe CTpoeHHE KITyOHs KapTodens

BepxyLweyHas noyka (1)

BokoBsas nouka (rasok) (4)

Nuctosoli pybel, (6)

Yeyesunuku (2)

MecTo BXOXaeHus cTosioHa (5)

1o 2 banna 3a cmpyxkmypy. Obpamume numManue Ha Hanpasienue oye TUCMOBLIX pyoyos. Eciu yuacmuuk Hapucosan
UX 8 HPOMUBONOTOICHOM HANPABTIEHUL OM PACHONIONCEH s, BEPXYILICUHOU NOYKU, MO IO CHUMAETNCS HeNPAGUTLHBIM.
Ecnu noonucu «iucmogoti pydey» u «iucmogoll ciedy» OOHOBPEMEHHO VKA3bl8alom HdA JUCMOBOU pybdey, mo
sacuumuieaem 1 6ann 3a smom mepmun. Eciu cmoaon u epxyuieunas nouKa Hapuco8amsl opye ¢ Opyeom psioom, mo
OanIbL 8BICMAGTAIOMCS MOJLKO 3d OOHY U3 IMUX O8YX CIPYKIYD.

3ananme 2 (10 6an10B). AHaTOMUYECKHE OCOOCHHOCTH KIyOHs KapTodens. Bnummre Ha3BaHus TKaHEeH U
CTPYKTYp U3 CIMCKa JaHHOTO Bam B OGnaHke 3aaHuil.
Ilo 2 6anna 3a cmpykmypy.

1.
2.
3.
4.
5.

___MeOYIApHAs

___ nepumeOyIAPHAsL 30HA cepoyesunbl (3)

____Kcunema (2)

____KopmuKanvHas napeuxuma (7)
____nepuoepma (4)

30Ha cepoyesunsl (6 )

1. OcMoTHYecKMe SABJIEHUSI B TKAHAX KJIYOHS KapTodesisi 1 KOPHEIJI01a MOPKOBH

Taoauua 1. Cozapanue cepum passenenmii (6 6a108)




oM 0.2M 0,.4M 0,.8M

OOBEM BOIBI, MIT

O06bBEM pacTBOpa
caxapo3sl (0,8M),
MII 0 2 4 8

Ecnu yuacmnux oonycmun 6 1106011 siuetike owubKy, mo on He noayuaem o6auiios 6o6ce 3a smo 3adanue. Eciu
YUACNHUK 6MeCmOo H)JIA nocnasun npovepk Uil Jfice 606ce Hu4eco He nocmaesunt, mo 3mo He cuumaemcst OWUOKOIL.
Ecnu YHUACmHUK 6Ce 6epHO paccuumalil, HO nepenymail KOHEYHblll 06’béM, mo emy noJjazaemcst n0J106UHA bannos.
Ta6auna 2. Pe3yabTaThl H3MEpPEHHUI MOJT0COK

Hcnonv3ytime mabauyy 01 npoeepKu npasuibHOCMU onpeoeneHus U30MoHU4ecKol KOHYeHMpayuu.
Tonocku 0012CHbI He UBMEHUMbCS 8 pazmepe Nocjie UHKYOayuu 8 U30moHuyeckom pacmeope. Eciu
U30MOHUYECKAs KOHYEHMPAaYyus OKA3ALACh POBHO nocepeoune mexcoy 08yms (nanpumep, 6 0,4 M onuna
nonocku 32 um, a 6 0,8 M — 28 mm, mo cnedyem 3acuumams 1100y1o uz smux konyenmpayuii (0,4 M unu
0,8M)). B cnyuae Hegeproco onpedenerus u30moHUYecKou KOHYeHmpayuu 6aiibl Cmassamcs moavko 3a
Gopmyny ocmomuyeckoeo 0agieHus.

M3oToHMYECKas KOHIIEHTPALIHS TOJIOCOK KapTodens (2 6amia)

H3oToHMYecKast KOHLCHTPALIUS TOJIOCOK MOPKOBH (2 6aJiia)

dopmyina ocmotHueckoro masineHus (4 6amna). © = ICRT. Eciu yuacmuux dan eepuyio ¢popmyny co
3HAKOM «-», CYUMAMb MO NPABUTbHLIM 0meemoM. Bce pacuemul no smotl popmyne maxoice cuumamso
eepuvimu. Eciu emecmo 1 unu C danvt Opyeue 6ykewvl, cmasum 2 6ania npu yciosuu 6EpHO20 UCHOIb306AHUS
dopmynbi.

Pacuér ocmotnueckoro nasieHus s kaprodens (5 6annoB):

Ilpumep:

1 =iCRT =1 * (0,2 mons/0,001 1) * 8,31 JJowc/mons*K *298 K= 495276 Ila = 0,50 MI1a
n=ICRT =1 * (0,4 mons/0,001 M3) * 8,31 Horc/monw *K *298 K= 990552 I1a = 0,99 MIla
n=ICRT =1 * (0,8 monv/0,001 M3) * 8,31 Horc/monw*K *298 K= 1981104 Ila = 1,98 MIla
Ilpu nenpasunvHom oKpy2neHuu omeem He 3acuumuléans.

Pacuét 0cMOTHYECKOTO JaBJIECHHsI 111 MOPKOBH (5 6a/1/10B):

Cwm. evlute.

OtBet Ha TecToBOE 3ananue (6 6anaoB). 0, 2_llpu yraszanuu 00HOU npasuibholl OYKesl (6 omcymemeaue
HenpasuibHelx OyKe) dasams 3 dbania.



JINCT OTBETA K 3AAAHUIO

NPaKTUUYECKOro Typa perMoHanbHoro atana Bcepoccuiickoii onmmnuagbi WKOAbLHUKOB No 6uonoruum.

2024 ropa, 10 knacc.

AHATOMMUS PACTEHUM
1. KauectBo muKponpenapara (makc. 10 6annos)
2. PUCYHOK obbeKTa:
[
INNAEPMA gy pu3
GENNOTEH gy runogepma
3K =X/IOPEHXNMA
onbuatbiin | CMOIAHOM X0,
M
EL M K
napeHxmma ooy a
nepBuYHOM T
Kopbl s | BTOPMYHaA ¢pnoama
BbICTU/IKA T 31
CMOJIAHOIO T
xopna
/ ny60o-apeBecnHHbIN
Kambuin ny4
a cocy, €Mbl
\ 8 '“\‘
BTOpPUYHasA / { (9 “\ ' JIbHbI
Kcunema YA Y/ ‘ n 4_Ny4OK
cepauesuHa o ‘
KayecTBO pUCyHKa (makc. 8 6annos)
3. 0603HaueHUA CTPYKTYp (makc. 20 6annos)
4. OTBeTbl Ha TECTOBbIE BONpPOCDI: (makc. 12 6annos)
Bonpocl [a |6 |8 |r|a| Bannbl Bonpoc 4 bannbl
BEPHO X X Homepa Ha pucyHke 1 2 4 5
HeBepHO HassaHuA
Pro XX X B | 6 3 | X
CTPYKTYpbI (ByKBa)
Bonpoc2 [a |6 |B|r | 4| Bannbl
Bonpoc 5 Bannbl
BEPHO x
Homepa Ha pucyHke 1 2 4
HeBepHO
XX X Ha3BaHuA
r K 3
CTPYKTYpbI (ByKBa)




Bonpoc 3

Bannbi

BEPHO

HeBepHO

UToro:

MaKc. 50 6annoe



11 knacc. BUOXMMMUA (makcumym 50 6annos)

KPUTEPUN OLLEHUBAHUA

CTpyKTypHble popmynbi Bewects (11 6annos.) /1iobbie pazymHbie CTPYKTYpHble GopMy bl
(cm. HMKe). ThtoKo3a IMHerHasA nan umMkandeckas, Ho He CeH1206. TO, UTO N1AKTAT — 3TO MOJIOYHASA
KMCNOTA, a aueTaT — YKCyCHadA KMCoTa, HanMcaHo B 3a4aHUN.

Ecan dopmyna npaBuibHaA — NOAHBbIN 6ann, HenpasuabHan Uau eé Het — 0 6annos.

lntoKosa (4 6anna) Nakrat (2 6anna) | Auetat (1 6ann) AT® (4 6anna)
FnioKosa
CIL,OH
Bt © o
| 0 <’
H-C-0OH OH =
| OH e
HO—(l?—H o |
H-C-OH Lo o
H—Cl‘—OH ch—(le—C\ H-CII-H
| -
CH,0OH Nakrat OH i
HoN
N =N
o o o [N
o O'—Fl’—O—Fl’—O—FI’—O NT N
P Z o o o ©
H—(|3—C\ H3C—C\
Ayerar H O—H OH At OHOH
Tabauua 1. (14 6annos)
Konnyectso CpenHee KOnmM4ecTso KoHueHTpauma KoHueHTpauua
Liesnoum, LLLeSI0Y M, 3aTpaYeHHoe KUCNOTbI B KMUCNOTbI B

3aTpa4Ye€HHOE Ha

Ha TUTPOBaHUE, M

npobupKax X1 u

Hepa3BeaeHHbIX

TUTPOBaAHUE, MN X2, MM KY/NbTypanbHbIX
(2 6anna)
cpeaax
(8 6annos) 2% 16 (2 6anna)
X
ann 1n2, mM
4 x 2 6anna 2x 1 6ann
(2 6anna)
2x16ann
X1 5,0 5,0 25,0 500,0




5,0

X2 4,0 4,0 20,0 400,0

4,0

MepBbIii cTON6eL;:

MNonHbiii 6ann 5,0 £ 0,2 mn (4,8 - 5,2) 2 6anna 3a KneTky
NonHbiii 6ann 4,0 £ 0,2 mn (3,8 - 4,2) 2 6anna 3a KneTky
MNonosuHa 6annos. 5,0 £ 0,5 mn (4,5 -5,5) 1 6ann 3a KneTky
MNonosuHa 6annos 4,0 £ 0,5 mn (3,5 -4,5) 1 6ann 3a Knetky

Ecnu pasHuuya 6onblue 0 6annos

Ecnu npusepeHbl 3HaueHus, He g0 1 3Haka nocae 3anartoi (5,25, 5, 25, 20, 500, 400 u
T.n.) — muHyc 0,5 6anna 3a Kaxaoe 3HaueHue. B MuHyc He yxoauTtb!

Btopoii ctonbeu, — cpegHee 3HaueHUe 4NA ABYX U3MeEPEHUM, OKpyrieHHoe A0 1 3HaKa
nocne 3anAaTou, HE3aBUCMMO OT BEJIMUMUHDI. 1 6ann.

Ecnam npuBeaeHbl 3HaYeHus, He A0 1 3HaKa nocne 3anAatoii — muHyc 0,5 6anna 3a Kaxgoe
3HaueHue

TpeTunii ctonbel - cpeaHee 3HAYeHUe x 5 1 6ann

Ecam npuBeaeHbl 3HaYeHun, He A0 1 3HaKa nocne 3anAToii — muHyc 0,5 6anna 3a Kaxkgoe
3HaYeHue. B MUHYC He yxoauTb!

YeTBepTbiii cTonbew, - cpegHee 3HayeHue x 100 1 6ann

Ecam npuBeaeHbl 3HaYeHun, He A0 1 3HaKa nocne 3anAtoii — muHyc 0,5 6anna 3a Kaxkgoe
3HayeHue. B MMHYC He yxoauTb!

MpasunbHOCMb MuMpoeaHusa — moabKo nepevbiii cmonbey. Bce ocmanvHbie —
npasusbHOCMb pacyemos. [ea pa3a WKoAbHUK He HaKa3bieaemcs.



Ta6bauua 2. (10 6annos)

No KoHueHTpauma | Ob6bem Ob6bem DnTryeckan mr CpepHsan
NPOGMPKN | TNOKO3bl,  BHECEHHOro po6aBNeHHOM [MIOTHOCTb, [/IIOKO3bl | KOHUEHTpaLus
pacTBopa, BOAbI, M/I As70 B npobe r/1I0KO3bl B
mr/mn
MA Hepa3BeAeHHbIX
KYNbTypasibHbIX
cpepax 1u 2,
mr/mn
1 0 1,0 0 0
2 2,0 1,0 0 0,14
3 4,0 1,0 0 0,25
4 6,0 1,0 0 0,40
5 8,0 1,0 0 0,51
6 10,0 1,0 0 0,65
7 X1 0,1 0,9 0,49
8 X1 0,1 0,9 0,50 7,7 76,0
9 X2 0,1 0,9 0,32 4,9
10 X2 0,1 0,9 0,31 4,7 48,0

Cron6ey, mr rnoko3bl B npobe:

Nonnbivi 6ann 7,5+ 0,1 mr (7,4 —7,6)

NonosuHa 6annos 7,5+ 0,2 mr (7,3 -7,7)
Nonnbivi 6ann 7,7 £ 0,1 mr (7,6 — 7,8)

2 6anna 3a KneTky

1 6ann

2 6anna 3a Knetky

NonosuHa 6annos 7,7 £ 0,2 mr (7,5 -7,9) 1 6ann 3a Knetky

NonHbiii 6ann 4,9 £ 0,1 mr (4,8 —5,0)

NonosuHa 6annos 4,9 £ 0,2 mr (4,7 - 5,1)

Nonxbivi 6ann 4,7 £ 0,1 mr (4,6 — 4,8)

2 6anna 3a KNeTky

1 6ann 3a Knetky

2 6anna 3a KNeTKy

NonosuHa 6annos 4,7 £ 0,2 mr (4,5 —4,9) 1 6ann 3a KNEeTKy

Ecnu pasHuua 6onblue

0 6annos

Ecnn npusepeHbl 3HavyeHus, He a0 1 3Haka nocne 3anaroii (4,85, 5 u 1.n.) — muHyc 0,5
6anna 3a Kaxkpoe 3HaueHue. B muHyc He yxoauTb!

Cronbeu cpeaHAA KOHLEHTPALUUA IMI0KOo3bl B KY/IbTypa/bHbIX cpesax:

CpeaHee 3HaueHUe Mo ABYM K/leTKam x 2

1 6ann

Ecav npusegeHbl 3HauyeHus, He g0 1 3HaKka nocne 3anatoi (76, 48 v 1.n.) — muHyc 0,5
6anna 3a Kaxkpoe 3HayeHue. B muHyc He yxoauTb!



MpasuabHocmMb pabomel ¢ 2paghukom — nesolli cmonbey, npaswiii - NPABUAbLHOCMb
pacyemos. [lea pa3a WKOAbHUK He HaKa3bleaemcs

MpadmK 3aBUCMMOCTM ONTUYECKOM NIOTHOCTM OT KOIMYECTBA I0KO3bl B Npobax (7 6annos)

(npuBepeH ana npumepa)

S e

A ¢ X/‘ 77

>

Tabauna 3. (4 6aana

Ocu — 4 6anna (no 2 3a ocb, ecnu BCE XOpPoLUO)

Ocb X — Mr r/1l0KO3bl, COAEPXKaHUeE [HKO3bl B Mr U T.N.
HO HE KOHUEHTPALUMA! Ecnn KoHUueHTpauua — muHyc 1 6ann.

Ha ocu ecTb pa3meTka, Bcé nognucaHo. He o6a3atenbHo Ao 1 3HaKa nocne 3anaToiu,
BMOJIHE MOXHO Lesble Yucna. Ha ocu XoTb KaK-TO OTMeUYeHbl TOYKU (3HaueHuUA No riKose) ana
npo6 X1 u X2, u oHn cooTseTcTBYIOT Lnudppam B Tabauue 2.

Ocb Y - A470, 0N470, D470, onTyeckasa NNoTHOCTb npu 470 Hm, nornoweHue npu 470
HM U1 T.n. Ecam HeT undpbl 470 — muHyc 1 6ann. Ha ocu ectb pasmeTKa, BCE noanucaHo. Ha ocu
XOTb KaK-TO OTMeUYeHbl TOYKMU (3HaYeHMA NO ONTUYECKOU NAOTHOCTU) ANa Npob 1 1 2, n OHKU
cooTBeTcTBYIOT Unudppam B Tabnuue 2.



Ecnu nepenytaHbl mectamu ocu X U Y — muHyc 2 6anna.

KanubposouyHas npamasn (Kpusas) — 3 6anna, ecam Bcé xopowlo:

BCe TOYKU BUAHDI,

npamas npoxoauT yepes 0 M TOUKKU CTaHAAPTHOrO pPAAa,

OTMeuYeHbl 3KCNepMMEHTaJIbHble TOYKK 418 Npob6 1 m 2,

pasmep rpa¢m(a HEe MeHblle YeTBepTn oTBeA4EeHHOIro NPOCTPaHCTBA.

Ecnm 4TO-TO He TaK, cHumaetca no 0,5 6anna 3a KaxAayto owunbKy.

Ta6nuua 3. (4 6anna)

Cpepa | KoHUEHTpaUMA rOKO3bI B KonnuecTBo rioKo3bl, OCTaBLIECA B
KynbTypanbHol cpeae, MM KyNbTypanbHOM cpeae, MMonu
1 422,2 (6onblie yem 6b1N10 84,4 (6onble yem 6bIN0
M3HauYaNbHO, HO TaK Nony4Yyaerca M3Ha4YaNbHO, HO TaK NosyYaeTcsa no
no pacueram) pacuetam)
2 266,7 53,3 (6onblue yem AO0NXKHO OCTaTbCA
no pesy/ibTaTam TUPOBaHUA)

Ta6nuua 4. (4 6anna) N0 TUTPOBANHUIO

Konnyectso notpebieHHoM raokosbl, | Koanyectso notpebaeHHOM
NCMNO/Ib30BAaHHOM B SHEPreTUYeCcKoMm rNOKO3bl, UCMONb30BaHHOM B

Cpepa
obmeHe, mmonu naacTUYecKom obmeHe, Mmonm
1 40,0 HENb3A ONPEAE/NIUTD
2 40,0 (6onblue, Yem yLUNO T/IIOKO3bI HENb3A ONPEAENUTD

no onpeaeneHuto no rpaduky!)

MTaK, 6bln B3AT pacTBOP rNOKO3bl C KOHUEeHTpauumei 63 r/a uam 63000 mr/a : 180 mr = 350
MM (180 — moneKynapHasa macca r/itoKo3bl).

CnepoBatenbHo, B 200 mn KynbTypanbHoM cpeabl 1 1 2 ncxogHo 6bii1o no 70 mmonei
rNOKO3bl (YMHOXaeM KOHLEHTPAUMIO Ha 06bEM).



TuTpoBaHMe NOKA3aN0, YTO KOHLUEHTPALUMA KNCNOTbI B KYNbTYPANbHbIX XXNAKOCTAX 1 1 2
cocTtasusia 500 mM 1 400 mM, To ecTb B 060UX CAy4aAax KOHLLEHTPaLLUA T/THOKO3bI
(npeBpaTuBLUENCA B KUCNOTY) yMeHbwKNacb Ha 200 mM (13 1 moneKynbl rnoKo3bl obpasyetca 2,5
AN 2 MONEKYNbl KNCNOTbl COOTBETCTBEHHO). CMoTpu Tabanuy 1.CnepgoBatenbHo, B 060mnx
Ky/IbTypax Ha SHepreTM4ecknin obmeH 6b110 NnoTpaveHo no 40 Mmoen riKo3bl (C yyeTom
obbema 200 mn pactBopa). OTeeT gna Tabauubi 4.

CnepoBaTenibHO, B Ky/1bTypasibHoW cpeae (06bem 200 mn, KoHueHTpauma 350 — 200 = 150
MmM), 8oMKHO 6bII0 ocTaTbea No 30 Mmosie rKo3bl (bbino 70 mmoneit 1 40 mMMmonein ywno Ha
3HepreTuyeckunint obmer nam 150 mmoneii/n x 0,2 n).

Op4HaKo U3MepeHUe r1IKOo3bl NoKasano (CmoTtpu Tabauuy 2), uto B cpege ocTanocb
6onblue rNoKo3bl, YemM 6bI10 M3HaAUYaZIbHO, UK 6oblue, YeM A0/XKHO 6bl ObITb COrNacHO
AAHHbIM TUTPOBAHMA.

KoHKpeTHbie undpbl, Noay4YeHHble WKOAbHUKAMM, AOMKHbI UCXOAUTbL U3 PE3yN1bTaToB
TUTPOBaHMA KNcnoTbl (500 MM 1 400 mM, Tabanua 1) n onpeneneHuns rnoKossbl (96 n 48 mr/mn,
Tabnvua 2), NOaToOMy MOTYT OT/IMYATLCA OT NPUBEAEHHbIX B J@aHHOM Npumepe.

Ho ecnn oHun cootBeTcTBytOoT IKCMEPUMEHTA/IbHBIM AAHHbLIM wKoAbHUKA, T.e. BCE pacyeTbl
LWKONbHMK cAenan npasBubHO, 33 3T LMdPbI AOMKHbI BbICTaBNATLCA MaKCMMasibHble 6annbl.



