3AJIAHUA
NPAaKTHYEeCKOro Typa perioHajJbLHOro 3rtana Beepoccuiickoit
OJTUMITIUA/IbI KOJIbHUKOB 10 0HoJioruu. 2023-24 y4. roa. 11 kaace

BUOXUMMUSA

HccaenoBanue MeTado1u3Ma MUKPOOPraHU3MOB NPU BHIPAIIMBAHUYN B AHA3POOHBIX
yCJ10BHSAX.

B aHa’poOHBIX YCIOBHMSX MHMKPOOPTraHU3MBblI Ui IOJydeHHs dHepruu B Bujge AT
OCYIIECTBIISIOT HEMOJHOE OKHCICHHE TJIOKO3bl, Ha3biBaeMble OposkeHueMm. Hambomee wuacto
OCHOBHBIM IIPOAYKTOM OpOXKeHMsI sBIS€TCS MoOJIOYHas Kuciota. Berpewaercs 1Ba Buia
MOJIOYHOKHCHOTO Opoxenus. [Ipu romodepmeHTHOM OpokeHMHM Y JakTOOaKTepuid, Kak U TpHU
TJIMKOJIU3€ Y 'KUBOTHBIX, 00pa3yeTcst TOJIbKO MoJioyHas kuciora (1 rimoko3a — 2 ymakrtata + 2 ATO).
IIpu rerepodepmenTHOM OpoxkeHMH y OupUAOOAKTEepHid, YACTHYHO COBMAJAIOMIEM C
neHTo30(ochaTHBIM MyTEM, 00pa3yeTcss MOJIOYHAS U YKCYCHAsl KUCJIOTHI (2 TI0K03bl — 2 JlakTaTa +
3 amerata + 1 AT®). B Jlucre 0TBeTOB HAaNMIINTE CTPYKTypHBIE (POPMYIIBI yKa3aHHBIX BBIIIC
BEIIIECTB.

B nBe konbObl momectwin mo 200 miu cpedbl, coaepikalieil B KayecTBE €IUHCTBEHHOIO
UCTOYHMKA yIJepoJa M SHEpruu TIJIIOKO3y B KOHLEHTpan uu 63 r/n. B oany konly mocesiu
kyneTypy Bifidobacterium bifidum (Kynsrypa 1), B apyryto - Lactobacillus bulgaricus (Kymnerypa 2).
[Tocrne BbIpanBaHus B aHAPOOHBIX YCIOBUAX OMOMacCy OaKTepHil OTACIUIM OT CPE/bl U MOIYUUIIN
KyJnbTypaibHyto cpeny. EE pasbasumu B 20 pa3 u oroOpanu amuKBOTHI pa30aBiIeHHOMN
KyJbTYpaJIbHOM cpenbl B ABe npoOupku (mpodupku X1 u X2 cOOTBETCTBEHHO).

PeakTuBbl U 000pynoBanue 1is TutpoBanus: S MM pactBop NaOH B 6ropetke, pacTBop
denondranenna (B KareabHUIIC), MUNETKH, KOJOBI Ui TUTPOBAaHUS, JUCTUUIMPOBAHHAS BoJa (B
IIPOMBIBAJIKE).

Xon pabGorsl. [l M3MepeHUss KOHUEHTPALMU KHUCIOThl B pa30aBIC€HHBIX KYJIbTYpaJIbHbBIX
cpenax, u3 npooupok (X1 u X2) Hago oTodpath Mo 1 MJI pacTBopa B 2 YUCThIE MYCThIC KOIOBI IS
TUTPOBAHUSA, 100aBUTH B KOJIOBI MpuMepHO 20-25 MJI IUCTUILIMPOBAHHOM BOJIbI (M3 MPOMBIBAJIIKH),
1-2 xarum ¢genondranenna u orrutpoBatb S MM pactBopom NaOH. Hcxozas u3 obbema mienouu,
3aTpayeHHON Ha TUTpOBaHME (CpelHee Ul ABYX Mpo0), pacCUuMTailTe KOHLEHTPALNIO KUCIOTHI B
npobupkax X1 u X2 ¥ KOHIIEHTPALMIO KUCJIOTHI B KaXJI0M U3 HEPa3BEIEHHBIX KYIbTYPAJIbHBIX CPEL.
Bce pesynbratsl 3anecute B Tabauny 1 B JIucte 0TBeTOB C TOUHOCTHIO 40 OJHOI0 3HAKA MOCJIE
3anATOM.

B KynbTypallbHBIX cpefax OIpeneiwsid COAEepXaHHe OCTaBIIeHCcs ToKo3bl. s 3Toro
IIPUTOTOBUJIM  CTAaHJAPTHBIM  psAJ  KOHLEHTpAlMil IVIIOKO3bl M IPOBEJIM  PEaKUUI C
JUHUTPOCATUIIMIOBOIM KHUCIOTON C pacTBOpaMHU CTaHJApTHOTO psna U oOpa3laMu Hepas3BeIEHHBIX
KyJbTYPAJIBHBIX CPEel U 3aMEPWIM ONTHYECKYIO IJIOTHOCTH npu 470 HM. PesynpTaThl M3MepeHuUs
ONTUYECKON MJIOTHOCTH NpuBeaeHbI B Tabauue 2 B JIucre oTBETOB.

Ilo pe3ynpraTam peakluu ¢ pacTBOpPaMU CTaHAAPTHOTO psifa MOCTPONTE Ha MIJITTUMETPOBOM
O6ymare B Jlucre 0oTBeTOB KaIMOPOBOYHBINM TIpadUK 3aBUCUMOCTH ONTHYECKOW MJIOTHOCTH OT
KOJIMYECTBA TJIFOKO3bI B MPOOaxX M 3alOJHUTE BCe MyCThie KieTku B Tadamue 2 (C TOYHOCTBIO /10
O/IHOT0 3HAKa TMocJe 3ansiToii). Berunciure konueHtpanuio (B MM) u oOliee KOJUYECTBO
TJIIOKO3bI (B MHJUIMMOJISAAX), OCTaBIIEHCS B KyJbTypalbHbIX cpelax. Bce pe3ynpTaThl BOUIIUTE B
Taouauny 3 B JIucTe 0TBETOB C TOYHOCTHIO 10 OJHOT0 3HAKA MOCJIe 3aNSATOM.

Cumrasi, yTO MOJy4YECHHE PHEPrUu Y B aHA3POOHBIX YCIOBHUAX MPOUCXOIUT TOJIBKO 3a CUET
OKHCJICHUS TJIIOKO3bI IO KHCJIOTHI, a OCTajbHAs MOTPeOJIeHHAs IUII0K03a PAacXOAYyeTcsl B PeaKlusix
IUTACTHYECKOr0 0OMEHa, PacCUUTalTe, CKOJIBKO MOTPEOICHHOM IIIOKO3b! ( B MMJIJIMMOJISIX) OBbLIO
UCIOJIb30BAaHO KaXKbIM BUJIOM OAKTEpHH B peakLUsaX SHEPreTU4YecKoro U MiIacTU4eckoro ooMeHa?
Otsertsl 3anumute B Tadauny 4 B JIncre 0TBETOB C TOUHOCTHIO 10 OTHOT0 3HAKA IOCJIe 3alSTOM.



Mudp

11 xaacc. BUOXNUMMUSI

JIMCT OTBETOB

CrpykrypHblie popmyabl BemecTs (11 6ai10B)

HUTOI'O

I'moxo3a (4 6au1a)

Jlakrar (2 6anJa)

Axuerat (1 6a1)

AT® (4 6anaa)

Taouauna 1. (14 6a10B)

KomugectBo CpenHee KOJTHYECTBO KonnenTparus KoHueHTparus KucIoThl
IIEeTI0YH, IIETI0YH, 3aTPaYeHHOE Ha KHUCJIOTHI B B Hepa3BeJleHHBIX
3aTpayeHHOE HA TUTPOBAHUE, MJI npobupkax X1 u X2, | KyJbTypaJbHBIX cpegax
TUTPOBAHUE, MJI (2 6anaa) MM lu2, MM
(8 6as10B) (2 6anua) (2 6ans1a)
X1
X2
Taoauna 2. (10 6a10B)
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 ONITUYECKOM TIIOTHOCTH OT KOJMYECTBA ITFOKO3BI B Mpobax (7 6ai10B)

Taoauna 3. (4 6a/1a)

Cpena | KoHueHTpanuus ritoko3sl B KonnuecTBo Ii1roKo3bl, OCTaBIIEHCS B
KyJIbTypajabHOH cpene, MM KYJIbTYpPaJIbHOHN Cpesie, MMOJIH
1
2
Tabauua 4. (4 6an1a)
KonngectBo norpebnenHoi rioko3sl, | KoanuecTBo notpediaeHHOiM
Cpena | UCHIOJIB30BaHHOM B SHEPIETUUYECKOM [JIFOKO3BI, UCIIOJIB30BAaHHOM B
oOMeHe, MMOJIH IJIACTUYECKOM OOMEHE, MMOJIN
1
2

MecTo pJ1s1 pac4yeroB



3AJIAHUA
NMPAaKTHYEeCKOro Typa perioHaJbLHOro 3tana Beepoccuiickoit
OJTUMIIUA/IBI HIKOJIbHUKOB 10 0uosoruu. 2023-24 y4. roa. 11 kiaace

I'EHETHUKA 1 MOJIEKYJISAIPHAS BUOJIOI' US1

Muonuctpodus Jlromenna — penkoe 3adojaeBaHle, BCTpeyarolieecs y MajlbuuKoB C YaCTOTOU
npumepHo 1 Ha 10000. OHO cBsizaHO ¢ HapymieHueM pabotel reHa DMD, xomupyromero 6emok
JUCTpOGUH U IPUBOJIUT K IIporpeccupyroiieii ¢ Bozpactom aereHepanuu Mol ['en DMD sBisiercs
caMbIM OOJIBIIMM I'€HOM YeJIOBEYEeCKOro TeHOMa, 3aHuMasi 0oJiee 2,2 MIJIJTHOHOB Tap HYKJICOTHIOB,
ero ocHoBHas MbimeuHas (popma mmeer MPHK, coctosimyro u3 79 sk3oHOB, pasmepom 13992
HYKJICOTH/Ia, U3 HUX KOoAaupyromas 4acTb npuxoautcs Ha 238 — 11295 mykneotuasl. OnHako
cymectByeT eme okojo 20 apyrux mzodpopm MPHK DMD, umeromux apyrue HaOOpbl SK30HOB.
benok auctpodun BxoauT B coctaB koMiuiekca DAPC, coequnstomnmero akTHHOBbIE (PHIIAMEHTBI 1
TIa3MaTHYECKYI0 MeMOpaHy.

1. PaccumTaiiTe YUC/I0BbIE 3HAYEHUS U 3AMOJHUTE Ta0auIy Ha JIMcTe 0TBETOB.

A) pazMep OCHOBHOI MBIIIEUHOM (OpMBI Oenka AUCTPOPUHA, B AMHHOKHCIIOTAX;

b) MounekymsipHast Macca OCHOBHOM MbITIIeuHOM (hopMbI Oenka auctpoduna, B k/la (cpeaHroo maccy
aMUHOKUCIIOTHI B cocTaBe auctpoduna cuutaiire 116 [la);

B) nons, npuxopsimascs Ha 3x30HbI B reHe DMD, B nporieHTax, oKpyriuB 10 1€CATHIX JI0JIEH;

I') cpenusis ayuna sx30Ha B rene DMD, B Hykieotunax;

M) cpennsist uinHa uHTpoHa B rene DMD, B kuno0azax (TeIcsiuax HyKJIEOTHI0B), OKPYIJIUB 0 LIEJIbIX;
E) Bpems, 3arpaunBaemoe PHK -nonnmepasoit Ha Tpanckpunuuto rena DMD, B yacax, okpyriuB 110
HENbIX (CKOPOCTh TPAHCKPHUIILIUYU TPUMEPHO paBHA 50 HYKIEOTHAOB B CEKYHAY);

X) nmonynsuuroHHas yacToTa marojorudyeckux myrauuii B rene DMD, B mpoueHTax, OKpyriiuB 10
COTBIX JOJICH.

2. OrmerbTe Ha JIncre OTBeTOB 3HaKOM «X», BepHbI (B) nin Hesepusnl (H) caenyromme
YTBEpKACHH.
A) I'er DMD 1o pa3mepy npeBOCXOUT F€HOMbI MHOTUX MUKPOOPTaHH3MOB.
b) ¥ rena DMD 79 untpoHoB.
B) I'en DMD nozasepraercst aabTepHaTUBHOMY CIUIAHCHHTY.
I') Honsa xomupyromux mnocinepoBaTenbHocTet B reHe DMD Bbimie, yem B cpeHeM B reHOMe
4eJI0BEKA.
J1) BonbmmHCTBO MyTalUii, TPUBOJAMIMX K MUOUCTpoduu [JroleHHa, HacleIyIoTCsl OT MaTepHu.
E) 'en DMD Haxonutcst Ha X-XpoMoOcoMe.
2K) JleBouku HUKOT/Aa HE CTpadaroT Muoauctpodueit [Jromenna.
3) llpuBoasmue k MuoaucTpodun JlrommeHHa MyTaiuu HacjaeyrTCsl KaK pelieCCUBHBIE.

3. PaccmoTpuTe pucyHOK U BblOepuTe COOTBETCTBHA HA JlMcTe OTBETOB.

HaiimuTte Ha cXxeMaTHYHOM DPHCYHKE capKoMepa HIKE MECTOHAXOXICHHE OCIIKOB aKTHHA,
MHUO3HMHA, TUCTPO(HUHA U TUTUHA (CaMBbIil OOJIBIIION OETOK HAIIETO OpraHu3Ma, COSANHSIET Z-TUCK 1
M-nuHMI0), 3aMUITUTE COOTBETCTBYOMMKE MU PHI Ha JIMcTe 0TBETOB.



“. 3

4. Muoauctpodust [lromenHa BbI3bIBaeTCS yTparoil 3k30HOB B cepeamne MPHK u
NOCJEAYIOLIEMY CIABUTY PAMKH CUMTBHIBaHMS, YTO MPUBOJUT K HEBO3MOKHOCTH CHHTE3HPOBATh
MOJIHOpa3MepHbIi 1ucTpoduH. OTHAKO €ClIK MOCTe YTPAThl SK30HA paMKa CYUTHIBAHUSI COXPAHUTCA,
oOpa3yercsa 0ojiee KOPOTKUH, HO MOYTH MOJHOLEHHBIH O€JIOK, YTO MPUBOJUT K MHUOAUCTpOdUU
bekkepa, ropazno meHee Tsxesnomy 3adosieBanuio. PaccMoTpuTe mociie1oBaTebHOCTH SK30HOB C 46-
ro o 52-it rera DMD (B [Ipunoxxenun) u BeiOepute Ha Jlucte OTBETOB, Kakoe 3a0o0jieBaHne OyaeT
B ClTy4ae JIeJICI[H TOJIBKO 3TOT0 3K30Ha, IN00 KOMOMHAIMY U3 Taphl 3k30HOB. [locnenoBarensHOCTH
MHTPOHOB 3aIMCaHbl CTPOYHBIMU OYKBaMH, TIOCIIEIOBATEIBEHOCTH SK30HOB — 3arjaBHBIMH OYKBaMH,
¢ pa30MBKOI1 Ha KOJIOHBI.

S. OK30H-UHTPOHHBIE T'PAaHUIBI MMEIOT OINpEACICHHbIE KOPOTKHE KOHCEpBaTHUBHbBIE
MIOCJIEIOBATEIbHOCTH, KOTOPBIE MOYTH BCErJa OJMHAKOBBL. PaccMOTpuTe mOCIen0BaTE€IbHOCTH
MPUBEJEHHBIX 7 SK30HOB U MPHUMBIKAIOIIUX K HUM YacT€ MHTPOHOB, 3anUIINTE HA JIucTe 0TBETOB
MOCIIE0BATEIbHOCTH KOHCEPBATUBHBIX (BCEr/a OJMHAKOBBIX) HYKJICOTHIOB, XapaKTEpHbIE s
3K30H-UHTPOHHBIX IPAHMII.

6. Jleuennss muoauctpodun JlfomieHHa B HACTOSIIEE BpeMs HE CYILIECTBYET, OJIHAKO
CYLIECTBYIOT JKCIIEPUMEHTAJIbHBIE MOAXOAbl, KOTOpble B OyaylleM MOILYT OKa3aThCs
IUIOJOTBOPHBIMU. [IepBBIX MOAX0A MpeanosaraeT JOCTaBKY B MBIIIEYHbIE BOJOKHA TPAaHCTEHHOM
KOHCTPYKIUH, KOJUPYIOLIEH MOJTHOpa3MEPHbIN TUO0 YKOPOUEHHBIN BapuaHT auctpoduHa. Bropoit
MOJIXOJl HaIpaBJIeH Ha BO3BpallleHWE K HOpMajdbHOM pamke cuutbiBaHuss DMD c¢ momomibio
00yCJIOBJIEHHOTO JIEKapCTBOM MIPOIYCKa €€ OJHOro 5K30HA. Takke MpPOBOAATCA MOIBITKH
CKOMITEHCHPOBATh 3(h(HeKThl MoTepU TUCTPO(HHA C TIOMOLIBIO PETYIALIUN pabOThl IPYTUX I'€HOB U
oenkoB. OTMerbTe Ha JIucTe 0TBeTOB 3HAKOM «X», BepHbI (B) niau HeBepusnl (H) ciaexyomme
YTBeEp:KACHH.

A) Benok yrpoduH umeeT nmocienoBaTeabHOCTh, Ha 80% uaeHTHUHYIO TUCTpOoduHY. 3amycK paboTh
reHa yrpo@uHa B MbIIIIIAX MPEACTaBIsAET UHTEpEC JUIs JeueHus auctpodun JromenHa.

b) Anasoru olMroHykieoTH10B, komiuieMentapusie DMD, conepikamiie BMecTo 1€30KCHPHO03bI
coeuHeHHe MOP(OIIMH, UCTIONB3YIOT JJISl YIPABIISIEMOTO MIPOITYCKa IK30HOB.

B) [yst noctaBku B KJIETKH TosiHOpazMepHoro rena DMD noaxoast mo0ble cTannapTHbIE BUPYCHBIC
BEKTODBI.

I') Ecniu y manuenTta yrpadensl 5k30HbI 48-50, mpomyck 3k30Ha 51 mo3oiaut MPHK rema DMD
BEPHYTh PaMKY CUUTBHIBAHHUSL.

1) Beicoxocnenmduueckas JJHKaza Cas9 moxer paspymarh MyTaHTHYIO auienb reHa DMD, tem
CaMbIM TO3BOJISISL aJUIENH AUKOTO TUIIa HOPMAJIbHO paboTaTh.

E) I'enorepanus ykopoueHHbIMH BapuaHTamMu reHa DMD ¢ MeHBIIMM KOJMYECTBOM 3K30HOB
MO3BOJIUT JIEYUTH HE TOJIBKO MUOUCTpo¢uio JJfomenHa, Ho U MuoaucTpoduio bekkepa.

X) Huzkast 3¢(heKTUBHOCTh TOCTaBKM T'€HHOMH)KEHEPHBIX KOHCTPYKLUN B MBIIIEYHbIE BOJIOKHA
CHJIBHO OIpaHMYMBAET FeHOTEepanuio MUOAUCTpodun JlfoieHHa.



HPUJIOKEHUE. Jk30HbI ¢ 46-T0 1m0 52-ii rena DMD, Brirouas 10 ¢purankupyromux
HYKJIEOTH/I0B U3 COCTABA HHTPOHOB

46 ctttctccag G CTA GAA GAA CAA AAG AAT ATCTTG TCA GAATTT CAA AGA GAT
TTA AAT GAATTT GTT TTATGG TTG GAG GAA GCA GAT AAC ATT GCT AGT ATC
CCA CTT GAA CCT GGA AAA GAG CAG CAA CTA AAA GAAAAG CTT GAG CAAGTC
AAG gtaattttat

47 tetgtttcag TTACTG GTG GAA GAG TTG CCC CTG CGC CAG GGA ATT CTC AAACAA
TTA AAT GAA ACT GGA GGA CCCGTG CTT GTA AGT GCT CCC ATA AGC CCAGAA
GAG CAA GAT AAACTT GAA AAT AAG CTC AAG CAG ACA AAT CTC CAG 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 CTG CTGTGG TTA TCT CCT ATT AGG AAT CAG TTG GAAATT
TAT AAC CAA CCA AAC CAA GAAGGACCA TTT GAC GTT AAG gtagggaact

49 ttttccccag GAA ACT GAA ATA GCA GTT CAA GCT AAA CAACCG GAT GTG GAA
GAG ATTTTG TCT AAA GGG CAG CAT TTG TAC AAG GAA AAA CCA GCCACT CAG
CCA GTG AAG gtaatgaagc

50 tctgttaaag AGG AAG TTA GAA GAT CTG AGC TCT GAG TGG AAG GCG GTA AAC CGT
TTACTT CAA GAG CTG AGG GCA AAG CAG CCT GAC CTA GCT CCT GGACTG 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 CAA GAG GCT
AGA ACA ATC ATT ACG GAT CGA A gtaagttttt



Mudp

HUTOI'O

11 knace. TEHETUKA U MOJIEKYJISAPHASA BUOJIOT'UA

JIMCT OTBETOB

1. 14 6amtoB (110 2 3a Ka)K0€ YUCIIO).
A (amuHOKHCTOTHI) | b (KJIA) B (%) | I (mykneorunsr) | I (kmwno6aszer)| E (u) | K (%)
2. 8 6amtoB (110 1 3a KaX0€ YTBEPKICHHE).
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 6aina (mo 1 3a KaxkJ10€ COOTBETCTBHE).
AKTHH Huctpodun | Muosun | Tutun
4. 9 6amnoB (o 1 3a kaxaoe coorBercTBHE). [locTaBpTe 3HAK «X» B HY)KHBIX KJIETKaX.
Brmmagarommii 3x30H 46 | 47 | 48 | 49 | 50 | 51 | 52 | 46 u47 | 50 u 51
Huctpodus [romeHHa
Huctpodus bexkepa
S. 8 6ayIoB. 3anUIINTE KOHCEPBAaTUBHBIE HYKJICOTH/ bl IK30H-MHTPOHHBIX IPAHULL
MPHK 5" - uHTpoH 9K30H HHTPOH -3
6. 7 6amoB (1o 1 3a Kaxkoe yTBEpKICHHE).
A b B r | E XK
B|H|B|  H| B|H|B|H|B|H|B|H|B]|H




3AJIAHUA
NPAaKTHYEeCKOro Typa perioHaJbHOro 3tana Beepoccuiickoi
OJTUMIIUABI HIKOJLHUKOB 10 0uoioruu. 2023-24 y4. roa. 11 kiaace

®U3NOJIOTUS U AHATOMUSA PACTEHHUI.

Oo6opynoBanue: mratuB ¢ 4 mpoOupkamu, MepHbie nuneTkud [lacrepa, émxoctn ¢ Bomod u 0,8M
pacTBOpOM caxapo3bl, KopHerioq MopkoBu (Daucus carota L.), 2 kny6us kaprodens (Solanum tuberosum
L.), mycTtoii crakaH, KaHIEIAPCKUH HOX M pa3JeliouHas J0CKa, MEepMaHEHTHBI Mapkep, JHMHEWKa,
npenapoBajibHasl UTJ1a, KaJbKYJISATOP.

Buumanue: pabora cocTOMT W3 JIBYyX uacteil. Haumuaiite ¢ wactm |, moka OymerT maum WHKyOarwus,
BBIMIOJHSNTE YacTh |l.

Xon padorsri:

OcmoTHYecKue SIBJIeHHS B TKAHAX KJIYOHSI KapTOo( eIl U KOPHEI104a MOPKOBH

[IpuroToBbTE CEpuio MPOOUPOK C pAaCTBOPAMU Ccaxapo3bl CieayImux KoHentpamuii: 0 M, 0,2 M, 0,4
M, 0,8 M. [lns npuroToBiieHUsI UCIIOJIb3YHTE CTOKOBBINM pacTBop 0,8 M caxapo3bl U BOJy, a TaKxke
nunetku [lacrepa. Koneunsrii o0bemM nomkeH ObITh paBeH 8 MJl B Kakaod mpoOupke. Brecure B
tabmuiy 1 B JIucre orBeToB 00HeMBI BOJIBI 1 0,8 M caxapo3bl, HCIIOIB30BaHHBIE JIJISI IPUTOTOBIICHHS
pacTBOpPOB.

Bo3bpmuTe 01uH KITyOeHb KapTOoQes U Iy OMOIIH KaHIEISIPCKOTO HOXKa HApeKbTe TOHKHE MOJIOCKU
JUIMHOM 3 CcM, B CEUYEHHMU KBaJpaTHbIE, CTOpOHA KBajJpara — He Oosnee 2 MM (mpumepHo). s
M3TOTOBIICHHSI TIOJIOCOK OTPEXBTE IJIACT KIIyOHS TONIIMHOW MPUMEpPHO 2 MM (IIIacT JOJKEH OBITh
PaBHOMEPHBIM I10 TOJIIIMHE!), ¥ €ro NPy MOMOUIH JIMHEHKHU HapeX bTe HA MOJOCKHU IMIMPUHON 2 MM U
uHO# 3 cMm. Bropoii kiyOeHb He UCcTob3yiiTe — oH npuroautcs Bam npu Beinonnennu yactu 11!
Bo3bmuTe KOpHEIIO MOPKOBHU U MPU MOMOIIY KaHUEISIPCKOIO HOXKAa HApEXbTe TOHKHUE MOJIOCKU U3
30HBI ()JI03MBI JUTMHOM 3 €M, B CEUEHUH KBaJIpaTHbIE, CTOPOHA KBapaTa — He 6osiee 2 MM (IIPUMEPHO).
JUis M3rOTOBJIEHUS MOJOCOK BBIPEXKbTE LHMIMHIP JUIMHOW 3 CM M3 KOPHEIUIOAA, OT 30HBI (DJIO3MBI
OTPEKbTE IUIACT TOJILIMHON MPUMEPHO 2 MM (TIJIaCT JOJKEH ObITh pAaBHOMEPHBIM 110 TOJILIMHE! ), U TTPH
ITOMOLIY JIMHEVKU HAapEKbTE €ro Ha MOJOCKH IIMPUHON 2 MM U JUIMHOH 3 CM.

OmnycTtute NOJI0CKU KapTodelss U MOPKOBU B IMOATOTOBIIEHHBIE TPOOUPKHU ¢ pacTBopamMu. B kaxmoil
MPOOUPKE TOKHO OBITH MO 2 TONOCKH Kaxaoro Buja. 3acekure 20 munyT (Iloka uner unkyoarus,
BBIMOJTHsIHTE YacTh 11).

ITo ucreuenuu 20 MUHYT U3BJIEKUTE IIPU MIOMOIIM MPETAPOBAIBHOM UIJIBI OJOCKU U3 BCEX MPOOUPOK
U U3MEphTE UX UIMHY TUHeHKol. Pe3ynbraTel 3aHecute B Tabauiy 2 B JIucre 0TBETOB.

BHecute B JUCT OTBETOB M30TOHMYECKHE KOHIIEHTpPALUH i KapTrodens u MopkoBu. IlpuBeaure
bopmyity Ui pacyeTa OCMOTHYECKOTO JaBJICHHS U caM pacyeT. AKKYPATHO MCIOJIb3ViiTe e AMHUIbI
u3MepeHusi, oTBeT fnaiite B MIla u_okpyriure A0 JABYX 3HAKOB mocje 3anaToii. R = 8,31
Jlx/mMonp*K, T =298 K. OtBer 3anumiure B JIncre oTBeTOB.

[IpencrasbTe cebe, uTo BhI caenanyu SKCIepUMEHT, OMMCAHHBIN B M. 1 — 5, HE TOJIBKO C 30HOU (HIT0IMBI
KOpHEIJI0/la MOPKOBH, HO U C 30HOW KCHJIEMbl B BUJE OTAEIBHBIX MOJOCOK. BriOepute BepHOE
(BepHbI€) YTBEpKIEHUE/I OTHOCUTENBHO PE3yIbTaTOB MOAOOHOT0 3KcriepuMeHTa. OTBET BIMILUTE B
JIucr oTBeTOB.

a) JlnuHa MOJOCOK NpHU BCEX KOHILEHTPAMSIX W3MEHHUTCS OJIMHAKOBO, TaK Kak 3HauYeHUs
OCMOTHYECKOT'O IaBJICHUS [IUTO30JIs TPOBOSIINX AIEMEHTOB KCHIIEMbI M (DJIOOMBI PaBHBI.

6) JlnmHa MOJIOCOK KCUJIEMBI TIPU BCEX KOHIEHTPALUAX MOYTH HE U3MEHHUTCA, a (DII0O9MHBIE MOJIOCKU
IIPU BBICOKUX KOHIEHTPALUSAX COXKMYTCS. DTO OOBSICHSETCS BBICOKON CTENEHbIO JIMTHU(PUKAUU
KCHJIEMHBIX 3JIEMEHTOB U OTCYTCTBHEM IIPOTOIJIACTA B MPOBOISALINX 3JIEMEHTaX KCUJIEMBI.




B) /liinHa 1monocok (io3Mbl MPH BCEX KOHIEHTPAIMAX HE U3MEHHUTCS, @ KCUJIEMHbIE MOJOCKU MPH
BBICOKMX KOHIIEHTPALMSIX COXXMYTCSl. DTO CBSI3aHO C TEM, YTO OCHOBHOE KOJIMYECTBO NMUTATEIbHBIX
BEIIECTB Y MOPKOBH COJICPIKUTCS BO ()JI03ME, U OHH HE BHOCST BKJIQJ B OCMOTHUYECKOE JJaBJICHUE.

r) Hanpasnenue Toka BOAblI B IPOBOASILUX AJIEMEHTaX KCUIIEMBI OIPENENsieTcs NPEUMYIIECTBEHHO
THJIPOCTATUYECKUM JIaBJICHUEM, TOTJa KaK B MPOBOSIIMX IEMEHTaxX (PII0SMBI BKJIAJ TaK)KE€ BHOCHT
OCMOTHYECKOE AaBIICHHE. ITO OOBSICHSIET PA3IUUMs B ITTMHE TOJIOCOK KCUIIEMBI U (DII0O3MBI ITPH Pa3HbIX
KOHILICHTpALUX.

Mopdoaornyeckne 1 AaHATOMHYECKHE 0COOEHHOCTH KJIYOHSI KapTo(deis

3ananue 1. [lepen Bamu nexut kinyOeHb kaptodens. BHUMaTeapHO OCMOTpPHUTE €ro. 3apucyiTe
BHelIHee Mopdosioruueckoe ctpoeHune kaprodens B Jiuere orBeroB. Boidepure U3 mpeioKeHHOTO
BawMm crnircka u 06003HaubTE Ha PUCYHKE BCE CTPYKTYpBI, KOTOPhIE MOKHO OOHAPY>KUTh HA KIIyOHE.
Cunucok cTpykTyp: 1. MecTomnonoxenue Bepxyuieunoil nouku; 2. YeueBuuku; 3. JIucToBoii cien;
4. BokoBas mouka; 5. Mecto BXOxkIeHUs cToJIoOHA; 6. JluctoBoii pybderr; 7. Jluct.

3aganue 2. BHuMartenbHo paccmorpute pucyHok B Ilpmioxkenum. lanHblil cpe3 OblT OKpallleH
¢opormronmHOM. BpiGepuTe U3 mpeanoxkeHHoro BaMm crmcka TKaHEeW W CTPYKTYp T€, KOTOPBIE
MOYKHO COOTHECTH CO CTPYKTypamu, 0003Haue€HHBIMU Ha pucyHKe nudppamu. CHUCOK TKaHel 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 BIUIIUTE HA3BAHUS TKaHEH
U CTPYKTYP M3 CIIHCKA.

3aganue 3. BriGepure BepHOE (BepHBIE) YTBEPXKIEHUE/SI OTHOCUTEIIBEHO MOP(OIOTHIECKIX
0COOEHHOCTEHN KOpPHEBUIIA U KIyOHs moderoBoro npoucxoxaeHus. Oteer snummute B Jlner
OTBETOB.

a) Ha KOPHEBHUIIIE MOYKHO OOHAPYXHUTh BEPXYILLIECUHYIO [IOUYKY, a Ha KIIyOHE HET;

0) Ha KOpHEBUILE HENb3s1 OOHAPYXK UTh JIMCTOBBIE PYOLIbI, @ Ha KITyOHE MOXKHO;

B) ¥ KOPHEBHIIIE, U KITyO€Hb MOTYT OBITh KaK MOJ3€MHBIMHI OpraHaMH, TaK ¥ Ha/I36MHBIMU;
I') KOPHEBHUIIIE — ’TO MHOTOJIETHUI OpraH, a KIIyOeHb MOXeT ObITh KaK OJJHOJIETHUM, TaK U
MHOTOJIETHUM.



HNPUJIIOXKEHHUE. Anatomudeckoe cTpoeHue kaprodesis.




Indp WUTOI'O

11 knace. PU3NOJIOTUSA U AHATOMUSA PACTEHUI

®U3NOJIOTUSA U AHATOMUSA PACTEHUAH
. OcmoTH4YecKkue sIBJIeHUS B TKAHAX KJIYOHS KapTodess 1 KOPHEII101a MOPKOBH

Ta6auua 1. Co3nanue cepum pa3seaenuii (6 6a1,108)

oM 0,2M 0,4M 0.8M

OO0BEM BOIBI, M

O06nEM pacTBOpa
caxapo3sl (0,8M), mi

Tadoauua 2. U3MepeHue JUIMHBI 0J0COK

JliHA MOJI0COK MoCe

I/ICXOIIHa}I JJINHA ITOJIOCOK, 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 H30TOHNYECKOH KOHIEHTPALMK B PSIAy Pa3BeleHUI HeT, YKakuTe OJnKaiinyio u3
HMeIoLerocs paaa.

A. M3oToHMYeCcKass KOHIICHTPAIHS JIJIs1 TTOJIOCOK KapTodens (2 6asia)

b. N30TOHNUECKass KOHLIEHTpaLus AJIs T0JIOCOK MOPKOBH (2 0aJsi1a)

B. ®opmyna ocmoTrueckoro nasieHus (4 0aJiia)

I'. Pacuér ocMoTHyeckoro fnaBieHus ais kaprodens (S 6a110B):




. Pacduét ocMOTHYECKOTO 1aBieHUs JJisl MOPKOBU (S5 0aJ1J10B):

3ananue 4 (3 6aaaa). OTBEeT HA TECTOBOE 3aJaHHE:

1. Mopdoaornyeckne 1 aHATOMHYECKHE 0COOEHHOCTH KJIYOHsI KapTo(deis
3ananne 1 (10 6ammoB). Mopdosoruueckoe CTpoeHne KiyOHs KapToders

3aganue 2 (10 6a110B). AHaTOMUYeCKHEe 0COOEHHOCTH KIIyOHs KapTodens. Bnumure Ha3BaHUs TKaHEH U
CTPYKTYp M3 CIMCKa JaHHOTo Bam B GiiaHke 3aJaHU.

1
2.
3.
4
5

3ananmue 3 (3 6am1a). OTBET HA TECTOBOE 3aJJaHUE!






