3AJIAHUA
NPAaKTHYEeCKOro Typa perioHajJbLHOro 3rtana Beepoccuiickoit
OJTUMIIUABI IIKOJLHUKOB M0 0nosorum. 2023-24 y4. roa. 11 kaace

BUOXUMMUSA

HccaenoBanue MeTad01M3Ma MUKPOOPTAHM3MOB NIPH BHIPAIIMBAHNH B AHAPOOHBIX
yCJ10BHSAX.

B aHa’poOHBIX YyCIOBHMSX MMKPOOPraHM3MBbl Ui TONy4eHUs dHepruu B Buae ATO
OCYIIECTBISIOT HEMOJHOE OKUCIIEHUE TJIIOKO3bl, Ha3biBaeMble OposkeHueM. Haubomee dwacrto
OCHOBHBIM TPOJYKTOM OpOKEHMsI SBJISIETCS MOJIOYHAs KuciloTa. BceTpedaercss 1Ba Buaa
MOJIOYHOKHCIOTO Opoxenus. Ilpu romodepmeHTHOM OpOXKEHHUH y JAKTOOAKTEpHH, Kak U TpHU
TJIMKOJIU3€E Y )KUBOTHBIX, 00pa3yeTcs TOJIBKO MoJIouHas kuciora (1 rimroko3a — 2 makrtata + 2 ATO).
IIpu rerepodepmMeHTHOM OpokeHUH y OupUAOOAKTEpPH, UYACTHYHO COBMHANAIOMIEM C
NeHTo30(ochaTHBIM MyTEM, 00pazyeTcs MOJIOUHAs U YKCYCHasl KUCIOTHI (2 III0K03bl — 2 J1akTaTa +
3 anerara + 1 AT®). B Jlucre oTBeTOB HapucyilTe CTpYKTypHblE (DOPMYJbl YKa3aHHBIX BBIIIE
BEIIIECTB.

B nBe xonOml momectwin mo 200 M1 cpennl, BKIIOUYAIONIIEH B KadyeCTBE E€IMHCTBEHHOTO
HCTOYHHMKA yIJepoJa 1 SHEPIHHU IUIIOK03Y B KOHLEHTpaiyu 63 r/ia. B onHy konly nocesiau KyiabTypy
Bifidobacterium bifidum (Kynerypa 1), B apyryto - Lactobacillus bulgaricus (Kynerypa 2). ITocie
BBIpAIIMBAHUSI B aHAa’pPOOHBIX YCIOBUAX OHMOMAcCy OakTepuil OTACIUIN OT CpPeAbl M TOJYYHIIH
KyJnbTypaibHyto cpeny. EE pa3basumu B 20 pa3 u oroOpanu aaukBOTHI pa30aBICHHOMN
KyJbTYpaJIbHOM cpenbl B ABe npoOupku (mpodupku X1 u X2 cOOTBETCTBEHHO).

PeakTuBbl 1 00opyaoBanue s TuTpoBanusi: S MM pactBop NaOH B GropeTke, pacTBop
denondranenna (B KareabHUIIE), MUAMETKA, KOJOBI IJIs TUTPOBAaHUS, AUCTHJUTMPOBAHHAS Boja (B
IIPOMBIBAJIKE).

Xon pabotbl. [l M3MepeHUss KOHLUEHTPALUU KUCIOThl B Pa30aBICHHBIX KYJIbTYpaJbHbBIX
cpenax, u3 npooupok (X1 u X2) Hamo oTodpatk mo 1 MJI pacTBopa B 2 YUCTHIC MYCTHIE KOJIOBI IS
TUTPOBaHHUS, J0OABUTH B KOJOBI npuMepHO 20-25 M1 JUCTUINIMPOBAHHOMN BOABI (M3 MPOMBIBAJIKH),
1-2 xarum denondranenna u orrutpoBath 5 MM pactBopom NaOH. Mcxoxast u3 odbwema 1mienouw,
3aTpayeHHON Ha TUTpoBaHUE (CpeaHee Ui JBYX Mpo0), BBIYMCIMTE KOHLEHTPAIMIO KUCIOTHI B
npobupkax X1 u X2 v KOHIICHTPAIMIO KUCIOTHI B KAXKI0W U3 HEPa3BEJECHHBIX KYJIbTYPAIbHBIX CPE/I.
Bce pesynpratsl 3anumure B Tadiaumy 1 B JIucre 0TBeTOB C TOUHOCTHIO 10 OJJHOTO 3HAKA IOCJIE
3aNATOM.

B KynbTypalbHBIX cpeax OIpeNeiwsid COJAEepXaHHe OCTaBIIeHcs IIIoKo3bl. s 3Toro
IIPUTOTOBUJIM  CTaHJAPTHBIA  psAA  KOHLEHTpalUUi IJIIOKO3bl U TPOBEJIM  PEaKUUI C
JUHUTPOCATTUIIMIOBOIM KHUCIOTON C pacTBOpaMHU CTaHJAPTHOTO psga U oOpa3laMu Hepas3BelIeHHBIX
KyJbTYPAJIBHBIX CPEl U 3aMEPUIM ONTUYECKYIO IUIOTHOCTH Npu 470 HM. Pe3ynbraThl M3MepeHus
ONTHUYECKOU IIOTHOCTHU NpuBeaeHbI B Tabauue 2 B JIucre oTBeTOB.

1o pe3ynpraTam peakiuu ¢ pacTBOPAMU CTaHJAPTHOTO psifia IOCTPOITE HA MUJUIMMETPOBOM
O6ymare B Jlucrte 0TBeTOB KaIMOPOBOYHBIM TIpaUK 3aBUCHMOCTH ONTUYECKOM IUIOTHOCTH OT
KOJIMYECTBA TIIFOKO3BI B Ipo0ax M 3aloJIHUTE Bce MycThie kieTku B Tadaumne 2 (¢ TOYHOCTHIO 10
OJIHOT0 3HAKa mocJie 3anAToil). Paccuurtaiite koHieHTpammioo (B MM) U 00miee KOJIUYECTBO
[JIIOKO3bl (B MHJIIMMOJISAAX), OCTABILEHCS B KyJIbTypajbHBIX cpelax. Bce pesynpTaTsl BOMILUTE B
Taouauny 3 B JIucTe 0TBETOB C TOUHOCTHIO /10 OJJTHOTO 3HAKA MOCJIe 3aANATOM .

Cuwrasi, YTO MOJyYEHHE PHEPIrUU Y B aHA3POOHBIX YCIOBHUAX MPOUCXOTUT TOJBKO 3a CUET
OKHCJICHUS TJIIOKO3bI /10 KHCIIOTHI, @ OCTaJibHasl MOTPeOJICHHAs IIII0K03a PacXOAyeTCsl B peaklMsIxX
IUTACTHYECKOr0 0OMEHa, pacCuMTaiTe, CKOJIBKO MOTPEOICHHON TIIIOKO3bI (B MMJIJIMMOJISIX) ObLIO
UCIOJIb30BAHO KaX/IbIM BHJIOM OaKTEpU B PEAKLMIX DHEPreTUYECKOro M IIaCTHYECKOro oomMeHa?
Otsets! 3anumuTe B Tadauny 4 B JIncre 0TBETOB C TOYHOCTHIO 10 OJHOTO 3HAKA IOCJIe 3alATOM.



Mudp

11 kaacc. BUOXUMMUSA

JIMCT OTBETOB

CrpykrypHble popmy.ibl BemrecTB (11 0as/10B)

HUTOI'O

I'moxo3a (4 6au1a)

Jlakrar (2 6anJa)

Auxerat (1 6as11)

AT® (4 6anna)

Taoauna 1. (14 6a10B)

KomugectBo CpenHee KOJTHYECTBO KonnenTparus KoHueHTparus KUCIoThI
IIEeTI0YH, HIETIOYH, 3aTpauyeHHOE Ha KHUCJIOTHI B B Hepa3BeJleHHBIX
3aTpayeHHOE HA TUTPOBAHUE, MJI npobupkax X1 u X2, | KyJbTypaJbHBIX cpegax
TUTPOBAHUE, MJI (2 6anaa) MM lu2, MM
(8 6a1710B) (2 6anga) (2 6ans1a)
X1
X2
Taoauna 2. (10 6aa10B)
No KoHuenTpauus O0Bem O0Bem OnTuueckas PEIHAS] KOHLIEHTPALHs
MPOOUPKH | TIIFOKO3BI, BHECEHHOT'O [100aBJIEHHOH |IIIOTHOCTB, TJIFOKO3HI B
MI/MIT pacTBOpa, MJI | BOJBI, MJI Asmo Hepa3BeIeHHbIX
KYJbTYPaJbHBIX
cpenax 1 u 2, mr/mi

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 01 0,9 0,49
8 X1 01 0,9 0,50
9 X2 0,1 0,9 0,32
10 X2 01 0,9 0,31




I'paduk 3aBUCHMOCTH ONTHUYECKOMN MIIOTHOCTH OT KOJWYECTBA TIFOKO3bI B ITpobax (7 6ai10B)

Taoauna 3. (4 6ana)

Cpena | KoHueHTpanus riroko3sl B KonnuecTBo riatoKo3bl, OCTaBIIEHCS B
KyJIbTypajabHOH cpene, MM KYJIbTYpPaJIbHOHN Cpesie, MMOJIH
1
2
Tabauua 4. (4 6an1a)
KonunyectBo notpediaeHHoil rimoko3bl, | KoanuectBo norpedienHon
Cpena | UCHIOJIB30BaHHOM B DHEPrE€TUYECKOM [UIFOKO3BI, HCIIOJIb30BAHHON B
oOMeHe, MMOJIH IJIACTUYECKOM 0OMEHe, MMOJIN
1
2

MecTo Ajst pacyeToB



3AJIAHUA
NPAaKTHYEeCKOro Typa perioHaJbHOro 3tana Beepoccuiickoi
OJTUMIIUAIBI IIKOJbHUKOB 10 0HoJioTHH. 2023-24 y4. roa. 11 kaace

I'EHETUKA 1 MOJIEKYJIAPHASA BUOJIOI' IS

Muonuctpodus JlromenHa — penkoe 3a00jieBaHue, BCTPEYAIOIIeecs y MaIbUUKOB C YACTOTOM
npumepro 1 Ha 10000. OHo cBsizaHO ¢ HapymieHueM paboTel TeHa DMD, komupyromero 6enok
JUCTPOGUH U IPUBOJIUT K MPOTPECCUPYIOIIEH ¢ Bo3pacToM aereHeparnuu Moiiil. ['en DMD sBisiercs
caMbIM OOJIBIIIMM IT'€HOM YeJIOBEYECKOro TeHOMa, 3aHuMas Oosiee 2,2 MUJUTMOHOB Map HYKJICOTU/IOB,
ero ocHoBHas MbImeuHas ¢opma umeer MPHK, cocrosmyro uz 79 sk3oHOB, pasmepom 13992
HYKJICOTH/Ia, U3 HUX KOAMpYIomas 4acTh npuxoautcs Ha 238 — 11295 nykneoruabl. OpgHako
cymectByeT emie okojo 20 napyrux uzohopm MPHK DMD, umeronux apyrue HaOOpPbI 3K30HOB.
benok muctpodun Bxomut B coctaB koMiuiekca DAPC, coennHsronero akTHHOBbIC (GUIAMEHTBI U
TIa3MaTHYECKYI0 MeMOpaHy.

1. PaccumTaiiTe 4nc/I0Bble 3HAYEHUS M 3aNI0JIHUTE Ta0auny Ha Jlucre o TBETOB.

A) pa3Mep OCHOBHOM MBIIIEYHOH (hopMBbI Oenka AuCTpopuHa, B AMUHOKHCIIOTAX;

b) MonekynspHas Macca OCHOBHOM MBITIICUHOU (opMbl Oenka nuctpoduHa, B k/la (cpeaHioo maccy
AMUHOKUCJIOTHI B cocTaBe auctpoduna cuutaiire 116 Jla);

B) nons, mpuxopsimasics Ha 3k30HbI B reHe DMD, B nporieHTax, OKpyrimB 10 1eCATHIX JOJIeH;

I') cpennsia nnuna sx30Ha B reHe DMD, B nykneotunax;

M) cpennsis uiHa uHTpoHa B rene DMD, B kunno0azax (ThIcsUax HyKJIEOTHI0B), OKPYIJIUB 0 LENbIX;
E) Bpewms, 3arpaunBaemoe PHK-nonnmepa3zoit Ha Tpanckpunuuio rena DMD, B wacax, okpyrius 10
HeNbIX (CKOPOCTh TPAHCKPUIILIMU MPUMEPHO paBHA 50 HYKJICOTUIOB B CEKYHITY);

X) nmonynsuroHHas yacToTa rmarojoruueckux myrtauuit B rene DMD, B nponeHTax, oKpyriiuB 0
COTBIX JOJICH.

2. OrmerbTe Ha JIucTte OTBETOB 3HAKOM «X», BepHbI (B) nian Hesepunl (H) ciexyromme
YTBEpKACHH.
A) I'en DMD 1no pa3mepy npeBOCXOAUT T€HOMbI MHOI'MX MUKPOOPTaHU3MOB.
b) ¥ rena DMD 79 untpoHoB.
B) I'en DMD nozasepraercst albTepHaTUBHOMY CILTIAHCHHTY.
I') Honsa koampyrommx nocienosarenbHocteid B reHe DMD Bbimie, yem B cpenHeM B reHoMe
4eJI0BEKA.
J1) bonbmmHCTBO MyTalMii, TPUBOJAIIMX K MUOIUCTpoduu J{folieHHa, HaclIeIyroTCsl OT MaTepH.
E) 'en DMD Haxonutcst Ha X-XpoMoOcoMe.
2K) JleBouku HUKOTIa HE CTpagaroT MuoaucTpodueit lromenHa.
3) [IpuBoasuue k MuoaucTpodun JlrommeHHa MyTaluy HaclIeayl0TCs KaKk peleCCUBHBIE.

3. PaccmoTpuTe pucyHOK M BblOepuTe COOTBETCTBHUA HA JIMcTe 0TBETOB.

HaiimuTte Ha cxeMaTHYHOM PHCYHKE capKoMepa HIDKE MECTOHAXOXJCHHE OENKOB aKTHHA,
MHUO3HMHA, TUCTPO(PUHA U TUTUHA (CaMBbIil OOIBIION OEJIOK HAIIETO OpraHUu3Ma, COSTUHAET Z-TUCK U
M-nuHMI0), 3aMUITUTE COOTBETCTBYIOMMUE ITM(phl Ha JIncTe 0TBETOB.



“. 3

4. Muoauctpodust JlromeHHa BBI3BIBACTCS YTpaTol 3Kk30HOB B cepeanne MPHK u
NOCIEAYIOLIEMY CIABUTY PaMKHU CUMUTBHIBaHMS, YTO IPHUBOJUT K HEBO3MOXHOCTU CHHTE3HPOBAThH
MOJIHOPa3MepHBI AucTpoduH. OAHAKO €CIH MOCie yTPaThl 9K30HA paMKa CUUTHIBAHUS COXPAHUTCA,
oOpa3yercsa 0ojiee KOPOTKHI, HO IMOYTH TOJHOLEHHBIA OEIOK, YTO MPUBOAUT K MHOAUCTPOPHUU
bekkepa, ropazno MeHee TspkeaoMy 3a0osieBaHui0. PaccMoTpuTe mociae10BaTeIbHOCTH 9K30HOB C 46-
ro o 52-it rena DMD (B Ilpuioxenun) u Beioepure Ha Jlucte OTBETOB, Kakoe 3a0oieBaHue Oyaet
B CIIy4ae JeJIELUH TOJbKO 3TOr0 3K30Ha, 1100 KOMOMHAIMK 13 ITapbl 3K30HOB. [locnenoBar enbHOCTH
MHTPOHOB 3aITMCAHBI CTPOYHBIMU OYKBaMH, MOCIIEIOBATEIHBHOCTH SK30HOB — 3arjaBHBIMH OYKBaMH,
C pa30MBKOM HA KOJOHBI.

S. OK30H-UHTPOHHBIE TPAaHUIBI HMEIOT OIPENEICHHbIE KOPOTKHE KOHCEpPBaTHUBHbBIE
MOCJIEIOBATEIbHOCTH, KOTOPBIE IOYTH BCErja OAMHAKOBBI. PaccMoTpuTe MOCIEN0BAaTEIbHOCTH
MPUBEJEHHBIX 7 3K30HOB U MPUMBIKAIOIINX K HUM YacTed UHTPOHOB, 3anulunTe Ha JIucre oTBeTOB
MOCIIE0BATEIbHOCTH KOHCEPBATUBHBIX (BCETJa OJWHAKOBBIX) HYKJICOTHIOB, XapaKTEpHbIE s
3K30H-UHTPOHHBIX IPAHMII.

6. Jleuennst muoguctpoun JlromeHHa B HACTOsIIEe BpeMs HE CYIIECTBYET, OIHAKO
CYIIECTBYIOT JKCIEPUMEHTAIbHbIE TIOAXOMbI, KOTOpPbIE B OyAylmieM MOTYT OKa3aThCs
IUIOJOTBOPHBIMU. [IepBbIX MOAXOA MPEANONaraeT J0CTaBKY B MBIIIEYHbIE BOJIOKHA TPAHCTECHHOM
KOHCTPYKIUH, KOJUPYIOLIEH MOTHOpPa3MEPHBIN 100 YKOPOUEHHBIN BapuaHT nuctpoduHa. Bropoii
MOJIXOJl HAmpaBjeH Ha BO3BpalleHHEe K HopManbHOM pamke cuuTbiBaHus DMD ¢ momorbto
00yCJIOBJIEHHOTO JIEKapCTBOM IIPOMYyCKa €Ile OJHOro 3K30HAa. Takke MpOBOJATCS MONBITKU
CKOMITEHCHPOBATh 3(h(HeKThl MOoTEepU TUCTPO(UHA C TIOMOUIBIO PETYISIUN pabOThl JPYTUX T€HOB U
oenkoB. OTmerbTe Ha JIucTe 0TBeTOB 3HaAKOM «X», BepHbI (B) niau nesepunl (H) caenywumue
YTBeEp:KACHH.

A) benok yrpoduH nmeet nmocaeaoBaTenbHOCTh, Ha 80% UIEHTUYHYIO TUCTpOoPuHY. 3amycK paboThl
reHa yTpo@uHa B MbIIIIAX MPEACTaBIsAET UHTEpEC JUIs JeueHus auctpodun [romenHa.

b) Ananoru onuroHykieoTuaoB, komiuiementapasie DMD, conepikamiie BMecTo a€30KCHpHUO03bI
coeuHeHNe MOP(OIIMH, UCIIONB3YIOT JIJIsl YIIPABISEMOT0 MPOIMYCKa SK30HOB.

B) Jlnst noctaBku B KeTKH nojiHOpazMepHoro rena DMD moaxoast mro0bie cTaHaapTHBIC BUPYCHBIE
BEKTODBI.

I') Ecnu y nanuenTta yrpaueHsl 3k30HbI 48-50, mpomyck 3kx30Ha 51 no3oiaur MPHK rena DMD
BEPHYTh PAMKy CUHUTBHIBAHMS.

1) Beicoxocnenmduueckas JIHKaza Cas9 moxer paspymaTrs MyTaHTHYIO ajiesib TeHa DMD, Tem
CaMbIM TO3BOJISISL AJIJIENTH AUKOTO TUIIA HOPMAJIbHO paboTaTh.

E) I'enorepanusi ykopoueHHbIMH BapuaHTamMud reHa DMD ¢ MeHbIIUM KOJMYECTBOM 3K30HOB
MO3BOJIUT JIEYUTH HE TOJIBKO MUOCTpoduio romenna, Ho 1 Muoauctpoduio bekkepa.

KX) Huzkast 3¢(heKTUBHOCTh JOCTAaBKM I'€HHOMH)KEHEPHBIX KOHCTPYKIMI B MBIIIEYHbIE BOJIOKHA
CHJIBHO OTPaHUYMBaET FeHOTEPANuio MUOAUCTpOodun JlfoleHHa.



IMPUJIOKEHMUE. Jx30nbI ¢ 46-10 110 52-if rena DMD, Bkirouas 10 prankupyromux
HYKJICOTH/IOB M3 COCTABA HHTPOHOB

46 ctttctccag G CTA GAA GAACAA AAG AAT ATC TTG TCAGAATTT CAA AGA GAT
TTA AATGAATTT GTT TTATGG TTG GAG GAA GCA GAT AAC ATT GCT AGT ATC
CCA CTT GAA CCT GGA AAA GAG CAG CAACTA AAA GAAAAGCTT GAG CAAGTC
AAG gtaattttat

47 tetgtttcag TTA CTG GTG GAAGAG TTG CCC CTG CGC CAG GGA ATT CTC AAA CAA
TTA AAT GAA ACT GGA GGA CCC GTGCTT GTA AGT GCT CCC ATA AGC CCA GAA
GAG CAA GAT AAACTT GAA AAT AAG CTC AAG CAG ACAAATCTCCAG TGG ATA
AAG gttagacatt

48 ttectttcag GTT TCC AGA GCT TTA CCT GAG AAA CAA GGA GAA ATT GAA GCT CAA
ATA AAA GAC CTT GGG CAG CTT GAA AAA AAG CTT GAA GAC CTT GAA GAG CAG
TTA AAT CATCTG CTGCTG TGG TTATCT CCT ATT AGG AAT CAGTTG GAA ATT
TAT AAC CAA CCA AAC CAAGAAGGA CCATTT GAC GTT AAG gtagggaact

49 ttttccccag GAA ACT GAA ATA GCA GTT CAA GCT AAA CAA CCG GAT GTG GAA
GAG ATT TTG TCT AAA GGG CAG CAT TTG TAC AAG GAA AAA CCA GCC ACT CAG
CCA GTG AAG gtaatgaagc

50 tctgttaaag AGG AAG TTA GAA GAT CTG AGC TCT GAG TGG AAG GCG GTAAAC CGT
TTA CTT CAA GAG CTG AGG GCA AAG CAG CCT GACCTAGCT CCT GGA CTG ACC
ACT ATT GGA GCC T gtaagtatac

51 aatattttag CT CCT ACT CAG ACT GTT ACT CTG GTG ACA CAACCT GTG GTT ACT
AAG GAA ACT GCC ATC TCC AAACTAGAAATGCCATCTTCCTTG ATG TTG GAG
GTA CCT GCT CTG GCA GAT TTC AAC CGG GCT TGG ACA GAACTT ACC GAC TGG
CTTTCT CTG CTT GAT CAAGTT ATA AAA TCA CAG AGG GTG ATG GTG GGT GAC
CTT GAG GAT ATC AAC GAG ATG ATC ATC AAG CAG AAG gtatgagaaa

52 gttcttacag GCA ACA ATG CAG GAT TTG GAA CAG AGG CGT CCC CAG TTG GAA GAA
CTC ATT ACC GCT GCC CAA AAT TTG AAA AAC AAG ACC AGC AAT CAAGAG GCT
AGA ACA ATC ATT ACG GAT CGA A gtaagttttt



Mudp

HUTOI'O

11 kaacec. TEHETHKA U1 MOJIEKYJISIPHAS BUOJIOI'UA

JIMCT OTBETOB

1. 14 6amtoB (110 2 3a Ka)K0€ YUCIIO).
A (amunOKHCcHOTHI)| b (K1A) B (%) | I (mykneotuasl) | I (kunmo6aser)| E () | K (%)
2. 8 6ayoB (1o 1 3a Kaxjo0e yTBEpKICHUE).
A b B r Ji| E XK 3
B|H|B H|B|H|B|H|B|H|B|H|B|H|B]|H
3. 4 6amna (o 1 3a Kax10€ COOTBETCTBHE).
AKTHH Huctpodun | Muosun | Tutun
4. 9 6amnoB (mo 1 3a kaxknoe coorBercTBre). [locTaBbTe 3HAK «X» B HY)KHBIX KIIETKAX.
Brmmagarommii 3x30H 46 | 47 | 48 | 49 | 50 | 51 | 52 | 46 u 47 | 50 u 51
Huctpodus [romeHHa
Huctpodus bexkepa
S. 8 6ayI0B. 3aMUIINTE KOHCEPBATUBHbBIE HYKJIEOTH bl SK30H-MHTPOHHBIX IPAHULL
MPHK 5" - unTpoH 9K30H HHTPOH -3
6. 7 6amtoB (1o 1 3a KaXk10€ YTBEPIKICHHUE).
A b B r | E XK
B|H|B|  H| B|H|B|H|B|H|B|H|B]|H




3AJIAHUA
NMPAaKTHYEeCKOro Typa perioHaJbLHOro 3tana Beepoccuiickoit
OJTUMITIUAIbI KOJbHUKOB M0 Ononorum. 2023-24 y4. roa. 11 kaace

®U3NOJIOTUS U AHATOMMSI PACTEHUI.

OobopynoBanue: mratuB ¢ 4 mpoOupkamu, MepHble nurnetku Ilacrepa, €évkoctu ¢ Bomodt m 0,8M
pacTBOpOM caxapo3bl, KopHernioa MopkoBu (Daucus carota L.), 2 kny6ous kaprodens (Solanum tuberosum
L.), mycToif cTakaH, KaHLEISIPCKUM HOX W pa3leroyHas 0CKa, MEepMaHEHTHBIH Mapkep, JHHEWKa,
IpernapoBalibHAs UTJ1a, KATBKYISTOP.

Buumanue: pabora coctouT u3 IBYX uacteil. Hauwmnaiite ¢ wactu |, moka Oymer uau wHKyOarwus,
BBIMTOJHSNTE yacThb |l.

Xon padorsri:

OcmoTHyeckue ABJICHHSA B TKAHAX KJIYOHS KapTodeys H KOPHEII04a MOPKOBH

[IpuroroBbTe cepuio NpoOUPOK € pacTBOPAMU caxapo3bl ClIeAYOMX KoHIeHTpauuii: 0 M, 0,2 M, 0,4
M, 0,8 M. [Inst npurotoBiieHUs: UCHIOIb3YiTe CTOKOBBIN pacTBop 0,8 M caxaposbl U BOAY, a TaKxKe
nunetrku [lacrepa. Koneunsrii 00beM OMKEeH OBITH paBeH 8 MJI B Kaxoil mpoOupke. BHecute B
tabmuiy 1 B JIucre oTBeTOB 00BeMBI BoAbI 1 0,8 M caxapo3bl, HCTIOIB30BaHHBIE ISl IPUTOTOBICHUS
pacTBOpPOB.

Bo3pMmuTe 01uH KiTyOeHb KapTo(hest U U MOMOIIY KaHIEISIPCKOTO HOXKa HApEKbTE TOHKHE MOJIOCKU
JUIMHOM 3 cM, B CEUYEHUHU KBaJpaTHbIE, CTOPOHA KBajapaTa — He Oosiee 2 MM (mpumepHo). [lns
M3TOTOBJIEHUS MOJOCOK OTPEXKbTE IIACT KJIYOHS TOJIIMHON MPUMEPHO 2 MM (IUIacT AOJDKEH OBITh
PaBHOMEPHBIM I10 TOJIIIMHE!), U €ro NPy MOMOIIY JUHENKH HapeX bTe Ha MOJIOC KU MIMPUHON 2 MM U
uHOM 3 cMm. Bropoii kiyOeHb He Ucnob3yiiTe — oH npuroautcs Bam npu Beinonnennu yactu 11!
Bo3bmuTe KOpHEIIO ] MOPKOBU U IIPU NMOMOIIM KaHUEISPCKOIO HOXKa HApeXbTe TOHKHUE TOJIOCKH U3
30HBI (pJI0MBI ATUHOM 3 CM, B CEUEHUH KBaJpaTHbIe, CTOPOHA KBaJipaTa — He 6osiee 2 MM (I pUMEPHO).
JU1si M3rOTOBJICHUS TOJIOCOK BBIPEXKbTE IMJIMHAP JUIMHOM 3 CM M3 KOPHEIUIO/a, OT 30HBI (hI03MBI
OTPEXKbTE MJIACT TOILIMHON MPUMEPHO 2 MM (T1JIacT JOJKEH ObITh PABHOMEPHBIM IO TOJIIKHE! ), U IPU
ITOMOLIY JIMHENKH HApEKbTE €ro Ha MOJOCKH IIMPUHON 2 MM U AJIMHOU 3 CM.

OmnycTute Moysocku KapTodens 1 MOPKOBU B OJATrOTOBJIEHHBIE MPOOUPKHU ¢ pacTBopamu. B kaxoi
MPOOUPKE TOJKHO OBITH MO 2 ToJ0CckH Kaxkaoro Buaa. 3acexkure 20 munyt ([loka uaer nakyOamus,
BBIMOJTHsIHTE YacTh 11).

ITo ucreuennu 20 MUHYT U3BIEKUTE MTPU MOMOIIHY IPENapoBaIbHON UIJIbI IOJIOCKU M3 BCEX MPOOUPOK
U U3MEphTE UX UIMHY JUHENKOH. Pe3ynbTaTel 3anecute B Tabnuiy 2 B JIucre 0TBETOB.

BHecute B JUCT OTBETOB M30TOHWYECKHE KOHIIEHTpPALUHM s KapTodens u MopkoBu. [IpuBenute
dbopmyy A pacuera OCMOTHUYECKOTO JaBJICHHS U caM pacdyeT. AKKYPAaTHO MCI0JIb3ViiTe e AMHUIbI
n3Mepenusi, oreer naire B MIla u okpvriaure D0 ABYX 3HAKOB mocjae 3anaroi. R = 831
Jx/mMonp*K, T =298 K. OTBer 3anumure B JIncre oTBeTOB.

[IpencraseTe cebe, uTo BhI caemanu sKCIiepuMeHT, OTIMCAHHBIN B M. 1 — 5, HE TOJIBKO € 30HOM (PJIOAIMBI
KOpHEIJI0/la MOPKOBH, HO M C 30HOH KCHUJIEMBI B BUJE OTAEIBHBIX IMOJIOCOK. BriOepure BepHOE
(BepHbI€) YTBEpKIEHUE/I OTHOCUTENIBLHO PE3yJIbTaTOB MOJI0OHOr0 3KcnepruMeHTa. OTBET BIUIINUTE B
JIucr oTBeTOB.

a) JlnmuHa MOJOCOK NpHU BCEX KOHIEHTpAMSIX M3MEHHUTCS OJMHAKOBO, TaK KaK 3HAaYeHHs
OCMOTHYECKOT'0 JABJICHMSI IUTO30J1I51 MPOBOJISALINX IEMEHTOB KCHIJIEMBI U (DJI03MBI paBHBI.

0) Jln1Ha MoJI0COK KCHIJIEMBI NP BCEX KOHIEHTPALUAX MOYTH HE U3MEHUTCS, a (PJIOIMHBIE MOJIOCKH
IIPU BBICOKUX KOHIIEHTPALUAX COXKMYTCS. DTO OOBSCHAETCS BBICOKOM CTENEHbIO JIUTHU(PHUKALUN
KCHJIEMHBIX 3JIEMEHTOB M OTCYTCTBUEM MPOTOILIACTA B IPOBOISALINX 3JIEMEHTAX KCUIIEMBI.




B) JlnrHa 1monocok (1osMbl MPH BCEX KOHLEHTPAIMSIX HE M3MEHUTCS, a KCUJIEMHBIE MOJIOCKU TPU
BBICOKMX KOHIIEHTPALUAX COXKMYTCA. JTO CBSA3aHO C TEM, YTO OCHOBHOE KOJIMYECTBO IMUTATEJBHBIX
BEIIECTB Y MOPKOBH COJEPIKUTCS BO (hj105Me, M OHH HE BHOCAT BKJIJ B OCMOTHYECKOE JJaBJICHUE.

r) HanpaBienue Toka BoAbl B IPOBOJSALIMX 3JIEMEHTAX KCUJIEMbI OIPENEISIETCS IPEUMYILIECTBEHHO
THJIPOCTATUYECKUM JIaBJICHUEM, TOT/Ia KaK B MPOBOMSAIIMX JIEMEHTaX (PII0IMBI BKJIAJ TAK)KE BHOCUT
OCMOTHYECKOE aBJICHHE. DTO OOBSACHSET pa3INnyKs B JUIMHE MTOJIOCOK KCUIIEMbI U (DJI0O3MBI TIPU Pa3HBIX
KOHILICHTpALUX.

Mopdoaornyeckne 1 aHATOMUYECKHE 0COOEHHOCTH KJIYOHsI KapTodeJist

3ananue 1. [lepen Bamu nexur kinyOenb kaprodens. BHUMaTeIbHO OCMOTpUTE €ro. 3apHucyiTe
BHelIHee Mopdoiornueckoe crpoenue kaprogdens B JIucre orseros. BeiGepurte u3 npeyioxkeHHOTO
Bawm crniucka u 0003HauYbTEe Ha PUCYHKE BCE CTPYKTYpBI, KOTOPhIE MOXKHO OOHApY>KUThH Ha KITyOHE.
Cunucok cTpykTyp: 1. MecTomnonoxenue BepxymeyHon nouku; 2. YeueBuuky; 3. JIucroBoii cnex;
4. BokoBas mouka; 5. Mecto BXoxIeHUs cToJoHa; 6. JlnctoBoii pyberr; 7. Jluct.

3aganue 2. BHuMarenbHo paccmorpute pucyHok B Ilpmioxkenum. JlanHbli cpe3 OblI OKpalleH
¢opormrormaOM. Bribepute u3 mpemiokeHHOro Bam cnmcka TKaHeW W CTPYKTYp Te€, KOTOpHIE
MOKHO COOTHECTH CO CTPYKTypaMu, 00O3HAau€HHbIMH Ha puUcyHKe Luppamu. CMcOK TKaHed U
cTpykryp: 1. ODnunepma; 2. Kcunewma; 3. [lepumenysispuas 30Ha cepauesunsl; 4. [lepunepma; 5.
Kam6uii; 6. MenymisapHas 30Ha cepaueBunbl; /. KoprukampHas mapenxuma; 8. IlepBuunbiii
napeHXUMHBIN 1y4. OTBeTHI 3aHecuTe B JIMCT 0TBETOB: HAIPOTUB UG BIUIINTE HA3BAHUS TKaHEH
U CTPYKTYp U3 CIIHCKA.

3aganue 3. BriGepure BepHOE (BEpHbBIE) YTBEPKACHHE/sI OTHOCUTEIHLHO MOP(HOIOTHUECKUX
0COOEHHOCTEHN KOpPHEBUIIA U KIIYOHS T0OOEToBOTO npoucxoxacHus. Oteer snummte B JIner
OTBETOB.

a) Ha KOPHEBUIIIE MO’KHO OOHapYXHUTh BEPXYILIEYHYIO [IOUYKY, a Ha KIIyOHE HET;

0) Ha KOpHEBUILE HETb351 OOHAPYKUTh JIMCTOBBIE PYOIIbl, a HA KITyOHE MOXKHO;

B) U KOPHEBHIIIE, U KIIyO€Hb MOTYT OBITh KaK MOJA3€MHBIMH OpTraHaMH, TaK U Ha[36MHBIMHU;
I') KOPHEBHILE — 3TO MHOTOJIETHUN OpraH, a KIIyOeHb MOKET ObITh KaK OJHOJIETHUM, TaK U
MHOTOJIETHUM.



HNPUJIIOXKEHHUE. AnaTomuveckoe CTpoeHue KapTogeJis.




Indp WUTOI'O

11 kaace. PU3NOJIOT U U AHATOMUSA PACTEHUI

®U3NOJIOTUSA U AHATOMUS PACTEHUH
. OcmoTHYecKkue siBJIeHUS] B TKAHAX KJIYOHsI KapTodessi U KOPHEI104a MOPKOBH

Tat6auua 1. Co3nanue cepun pa3seaeHuii (6 6a110B)

oM 02M 0.4M 0,.8M

OO0BEM BOABI, MII

O06BEM pacTBOpa
caxapo3sl (0,8M), M

Taoauna 2. U3MepeHue JJIMHbI MOJI0COK

JIsMHA MOJI0COK TToCIIe

I/ICXOIIHa}I JJINHA IT0JIOCOK, MM
OKCIICPUMCHTA, MM

oM 0,2M 0,4M 0,8M oM 0,2M 0,4M 0,8M

Kaprodensp | Nel
Ne 2

Cpennee

MopxoBb Nel

Ne 2

Cpennee

3aganue 3. Eciiu n30TOHNYECKOH KOHIEHTPALMHU B Py Pa3BeleHUI HeT, YKaxKuTe 0JIMKaiInyio u3
HMeEIoLIerocs psaja.

A. M3oToHMYeCKass KOHIIEHTpAIs JJIs TTOJIOCOK KapTodens (2 6asia)

Bb. M30TOHNUECKass KOHLEHTpaLus AJIs IOJI0COK MOPKOBH (2 0aJia)

B. ®opmyna ocmoTrueckoro aasieHus (4 0aJiia)

I'. Pacuér ocMoTHueckoro nasieHus i kaprodens (5 6a110B):



. Pacdétr ocMOTHYECKOTO 1aBJieHUs JJisl MOPKOBH (5 0aJ110B):

3ananue 4 (3 6anaa). OTBET HA TECTOBOE 3aJaHHE:

1. Mopdoaornyeckne 1 AHATOMUYECKHE 0COOEHHOCTH KJIYOHSI KapTo(deis
3ananne 1 (10 6amn0B). Mopdosorndeckoe CTpoeHne KiryOHs KapTodertst

3aganue 2 (10 6a10B). AHaTOMUYecKue 0COOEHHOCTH KIyOHs KapTodens. Bnumure Ha3BaHus TKaHeW u
CTPYKTYp M3 CIIUCKA JaHHOTO BaM B GraHke 3a1aHuil.

1
2.
3.
4
5

3ananue 3 (3 6a1a). OTBET HA TECTOBOE 3a/1aHUE:






