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Bai npuobpenu 100 nonosospensix camok [aduuit ~ Daphnia pulex ¥ mIaHMpyeTe HX PasMHOKATH B
CTabMiBHBIX ONaronpUATHBIX YCIOBMAX. M3BECTHO, YTO NEPHOA HeOGXOmUMELR s paseuTHa siua
Daphnia pulex cocrasnser 4 nus, uepes 10 guelt HOBBie 0COBM NOCTHFEIOT TOTOBOM spenoctu. Kaxnan
0c005 MOMET ONHOBPEMEHHO OTKIAREIBATE 80 stuiry, CAMKY OGS OTKTANKY SUI TOTHOAIOT.

1. Hasosure Tun passuris Daphnia pulex.
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2. Hasosure cpeny, HEOGXOAUMYIO I PasBUTHA SULL
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3. Iepeyncnure Bee cramum passarus Daphnia ?tﬂnx, HauuHas ¢ AHIa.

’ QU0 = QHLUUARL, ~ wxm&tw Qe0dh, lﬁa}’f

\

4. PaccauTaiite KONMYECTEO NIO/IOBO3PENSIX Daphnia pulex, KOTOPOE GYZeT B BANIEM PaCHOPDKEHN yepes

10 aueit mocne mokymku ¥uBoTHEX. [lorpemmoctsio Ha rubens MUBOTHSX B HpOLeCcCce PasBuTHs

nperebpeys. ' »
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5. Paccuuralite, Kakoe KOJIMYECTBO amemiyn s mcmmamm GyXeT B Bawmem ﬁécnopmm, ecnu Bbl
ux nofysnni or 100 monosospensix ocoBeii Daphnia pulex, ITorpeniHoeTsI0 Ha NOTEPH DY BEIIONHEHUH
Stana npexebpeys.
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But nnéanpyc're JKCTICPUMEHT.

1. Onpepnenure, CKONBKO KISTOK MajspuiiHoro mnasmoaus Gyner ofHapykeHo B IUasMe KpOBU
IIPOMEKYTOYHOTO XO38MHA NOCHE ABYX NCACHUM, eciy OfHOBpeMeHHO nopaxenst 100 knetok kposu u
M3BECTHO, 4TO 1 SIpo mapasuta 8 pesyabrare Aeicuus obpasyer 24 supa. Ussecto, uro 3% Kierok
DOCHE AeNCHUs NPEBPAIAIOTCS B MUKPO M Makporameronutst. IIepeHocysK B NEPHOA NEICHMH HE
NHTAETCH KPOBLIO. [TepHOR XUIHH MHKPO ¥ MAKPOraMETOLMTOR JNTHHHEE IEPHOAA ABYX AeeHuil.

1 . 5 6annos
2. Kakue CTpYKTYphl NO3BONAIOT ONPENCHMTh MANAPMAHOMY I[NIA3MONMIO KJIETKY, B KOTOpYIO
HEoOXOIMMO TIPOHUKHYTE? '
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3. HasoBuTe Cpeny OBHTAHMA MATAPHIAHOTO LIAIMOTHS.
3 0P UARMRMAVOB_ 1 6amn
4. Hasosure cnocob nepenaun ManspuitHOro [1asMOIHs OT OJHOTO OPPAHH3MA K JPYIOMY.
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5. Ilpn Moneﬂmﬂﬂ YCHOBMI PAiBATHA MAIAPUIHOTO MIA3MONMA KaKy:0 KOHIEHTDALHMIO CONCH
NaCl 1 Gynere nernons3o8ath U noyemy?
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6.V Manxpuﬁiém TRAIMOHS MIMSOrOHKs, B OTAMYME OT KOIYNSUUM IpoTekaer npu Sonee HUIKOH
TeMIIeparype U noyemy?
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Bozopocnu uCHONB3YIOT A% WSrOTOBACHWS 3aMEHMTENedl KpOBM, TONYYEHHS MDENAPaTos,
NPEAOTBPAILAIOIIMX ~ CBEPTEIBAHME KDOBH ¥ [PENapaTtoB, CHOCOBCTBYIOLIMX

PagHOaKTUBHBIX BELIECTE U3 OpraHusMa.

BEIBENCHUIO

Joust oncka RamHBIX IR pa3paboTku HOBBIX NPENAPATOR M3 BOAOPOC/IEH BEI HCCIENYETe YIOTPHKS

(Ulothrix).

1. YkakuTe KaKOro HBETA M KAKME NHIMEHTEL MOXHO ODHADYXWUTS B KIETKax YIOTPHKCA
(Ulothrix). Vkaxure o0COGEHHOCTs CIDOEHHS CIPYKTYPs! B KOTOPOH pacnonaramres

NIUrMEHTBI.
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3. B xaxoM cnydae yIOTPHKC OYNET CHHTE3UpOBATS TIONICIHBIX I GNOBEKA Bewects Gonine?

Ha ueGonsuroit ray6ure wi na Gomsiuok riybune? Orser noscuure.
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3] wo udownurel Y.k, i omOLLMER

2 Gamna

4. Kakoe noKoneHue YIOTPHKCA CHHTE3UDYeT IONESHBIe WA HeoBeka BemrecTsa? OTser

HOACHUTE,

S. Paccuuraiite KOIMYECTBO xrymxon ¥ 100 ramer vmmpnxsa.

2 100

1 6ann

6. Ilovemy ynOTPUKC OTHOCHICS K MOPCKoMy (uroGertocy? Kakoit HaGop XpoMocoM comeprar

KIIETKH CoeBUIa ynmpuxca"
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TIpoanamusupyliTe PEACTABNCHHYIO B 3ANAHUM WLTIOCTDALKIO, H YKAKUTE K KAKOMY KIacCy
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1 v o 2 Ganna
' Tooobouuu, G0 AUWOLRAA_ 7
2. Hpaauanm;:fyﬁwa NPEACTABNCHHBI B 3a/JAHHN WIUOCTPALMIO, YKKUTC TUIL KPOBSHOCHO#M
CHCTEMBI Y HPEACTABICHHOO JKUBOTHOI'O:
y WW%M Waﬁuwm& UAUMRAAD, ‘25“23
3. Tlpoanamusupylite OpencTa poHHENA B SAZAHMN WIIOCTPALINIO, YKMIATE, KAKOTO IBeTa byleT
remonuMpa/KpORs Y NPSACTABIEHHOrO KUBOTHOTO Y (KPOBOTEYCHHI:
T e RS i i) —
4. Tlpoamamusupyiire NPEACTABNCHHEHI B 3aNaHMM WULOCTPAIMIO, W HA3OBUTE [HIMCHTEI,
ONpEASAMOIME BET @om’mmﬁw y NPEACTABNEHHOTO HKUBOTHOTO:
4 ) ‘ 2 Gamna
5. Yxaxure XUMUHECKMH 3IIEMEHT, TH03BOJAIOLLMHA NMIMEHTY KPOBH/TeMOmuM@sl IPENCTABNCHHOTO
Hamnmc@ammmmom NEPEHOCKTS KHCIOPOXL.
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: WiATe TIPSACTABICHHELA B SANAHMH BhUUE @ammnam M PaccMOTPHTE
rue'ronomqecme npeniaparsl Hinke. YKAKATE HOMED MUKPO(OTOrpaduH, KOTOpas MOTNa 651
COOTBETCTEOBATH NIONEPEHHOMY CPE3y KUBOTHOTO TI0 HOMEDPOM 2.

SN | DROWRY, MRaKLR | U

1 3 3 W
2 Tlepeuncnure, B KaKux OTASNAX JIBIXATEABHOM CHCTEMBI MOXHO Qﬁaapymm nutmnxy u
OIOBO3PENYIO 0COBH HUBOTHOTO TIOT HOMEPOM 1(mvrm wmak pmmm)x

3. VYKaOKATE, NOX KAKMM HOMEPOM npqncrmexo MUBOTHOE, OTHOCHIICECS onmnpemeﬂno K

[IePBUYHOPOTHIM M ALETOMAYECKHM KUBOTHEIM?

3 q T Gann /
4, PacounTaiite KommdecTso monexyn JHK B KIETKe XUBOTHOTO HOJ, HOMEPOM 4 B mePHOL
npodassr 1 agahassl METO32, ECAM U3BECTHO, YTO KApHOTHL HUBOTHOI'O PABCH 6 XpoMocoMaM.
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6.4 10 6annos

Kuineunas nanouka
(Escherichia coli)
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TTopex Bani (GOTOROIIEN O MORSIBHBIMK OBBEXTAMH.

1. B Bamem gammmam $ryopecHenTHES KpacHTeny CnenuuyecKu OKPAIMBAIOTINE PASTHYHBIE

crpykTypst. OfuH H3 HHX OKpBIMBAET AP0, JApyroii puoCOMSL, TPETHH MYPEHH. Jns Kagux

GHONOrHuECKIX OBBEKTOB M3 IPEACTABICHHEIX Ha PoTokonnaxe Bsi CMOIKETE HCIIONB30BATE KaXIBIH 13

1ux xpacuTenei? B oTsete yKaxire GyKBbl, KOTOPHMUA 0603saYeHB! 3T 00BEKTH! Ha POTOKOMADKE.

1 Kpacwrens fii sapa W : 4 Gamna

b A | L

! JONETBHOTO OBBEKTA OUTHMATHHBIM IAPAMETPOM MOJIE/IH OPrasHIMa XOSAHHA
GyneT TeMnepatypa oxono 36 rpamycos. B otsere yxaxute GyKsy/sl, KOTOPOH/HIMH o6o3HauCHEl ITH
MOJIE/TBHEIE KUBOTHBIE Ha GOTOKONIANKE 1 OOBACHUTE, YeM oBycnosnena Taxas TeMIepaTypa.

owlk urn 1R w, 4
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Bupyc rafaunoll Mosauk#

3, Kaxoi# w3 mepeducieHHsX GHonornuecknx OBBEKTOR ABAAETCA CHEMGUICCKHM BOSOYUTENCM

3abonesanns yenosexa, Hasosure 310 3ab0neBaHMe N YKOKUTE IS, Kakg sxpamum; BCTPEYAETCs 310
saBosnesanue. HasoBuTe GIOCOE 3APMKEHIT ITHM 3860ICBAHHEM.
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7.4 10 6annos

1 2 4

Bit IPOBOAHTE HCCTSHOBAHNAE HA BUPTYATEHON MOZEIN YEIOBCHECKOrO OpraHusMa., XapakTeprucTuka
MOJIENH - TPETH3 rpymna kposu (B) 1 MONOKHUTENBHELH pesyc thaxrop.

1. Hasosute KIeTky, B KOTOPOH NOIDKHE! PACHONAraTscs Geliki, onpenensionye TPETLIO IPyIITy KpOBH,
¥, HAIMIINTe, O/ KAKMM HOMEPOM OHA NPEACTABAOHA HA AoCTRaM?

1 | HasoBume KICTKY KHETKH ’ xpcma, B

o g o 1 6ann
LY W ATy
KOTOpOM  [OKHEI  pacnofararscs - ? Q

GeskH, ONpEASNAKIIUE TPSTLIO IPYIIY ,./
KpoBu? ,
Hanumure, Nof KaKUM HOMEPOM OHa 5 1 6&1}
HpescTaBIeHa Ha WLHIOCTPALHH £ ‘ /
2. Hanuimure Bee BOIMOKHEIS TEHOTHTIN MONENY ¢ TpeThell rpymutolt xpond (B) U MONOKMTEIBHENM
pesyc daxropom? )
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3. Iie B WISTKG PAOTIONATAIOTC GONKH, OTDEAC/AIONIH TPeTs mrpymy_"‘.w .
31 wo MQQ% e

4, T'e 5 EHTRS PAGHORATAIOTER BEAH, OTpACTAIONIS TORORHTCARHbA PesyC BaKTop?
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5. Cxonsko ¥ kaxue Genxy, OnpeHenstoue Ipynny KpoBH i pesyc (agTop MOKHO ONPENCIHTE Y
JAHHOTO MOAENBHOrO Opraru3Ma?

3 % 2 Sagy.ua

6. OnpeienuTe, KpoBs KAKAX TPYII 4 © KaiuM PEayc Pakropom, MOKHO NIGPEnBaTs HaHHOMY

MOJEISHOMY TALHEHTY.
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THauuesTra

K., 38 nex, o6paTiiiach B EHOKYIO KOHCYIBT2

110 ¢ anobamu Ha HapyLICHHE

MCHCTDYANLHOTO [HKIIA, HEBO3MOXHOCTE aaﬁupmm-m& aanpmenm 5-1u mex.

1

| Vismenenus xonugecrsa
KAKOro BUTAMUHA MOXET
TIPHBECTH K AAHHBIM
cumnroMam?

B

BroxumuuecKuil aHANM3
ONPEJENHT, YTO KOMHYECTBO
BUTAMUHE 10 CPABHEHMIO ¢
HOPMOH. ...

BCACHIBAHMS 3TONO BUTAMUHA

HyKEH JM HUPOCONEPHRAIIME
KOMITOHEHT?

nogemy?

I'ie npOMCKOAMT BCACHIBAHNE
sroro suramuna B XKKT?

O

2. OxapaxrepiayiiTe HONOBYIO CHcTeMy maumenTky K.

2

Tz npoucxomut 0bpasosanue

‘ 16
JeHCKoH monoBoi KeTku? S‘W& T
I'ne npoucxoauT + T ¥ 1 Gann
T'ie IPOUCXOMNT , 1 6ann
omnonoTeopenne?

I'nie B )EHCKOH NonoBOi 1 6ann

CHCTEME IPOMCXOAHUT IPOLIECT
npobnenus A0 8-Mu
GracTomepos?




>
FEN
SECHEROV
LNvERSIY
TR
9.4 10 6annos

Hobenesckas NpeMus B 0GNACTH MERMUMHLL i (usuonoruu B 2021 rony Guina BpyHeHa Jasuny
Iymaycy u Appemy [latamyrssy 48 OTKPEITME DEMENTOPOR, OGCCHEMBAIOUNX BOCHPUSIHNG
TEMTICPATYpHBIX M MCXAHHHECKUX CTUMynoB. I[lomcki perienropa BEIMCh IpH HOMOIRM BellecTBa-
aromucTa. JIAHHOE BEIECTBO PEArHpYeT ¢ PeNenTOpOM, YTO MPHBOIMT K MSMEHEHMIO 3MCKTPHUHECKOro
noTeHnuana MemOpamsi knerkd. Jlanee HEpBHBIC MMIYIBCH HAUPABIMIOTCR HEPES CHMHHOA MO3I
B TOTOBHOM MO3T — Tji€ HOPMUPYIOTES YK OCOZHAHHBIC ONIYIICHIA,

B 2002 rony Gsum omy6nuKopas: cTatsd o1 KoMammst Josuma Jhiymuyca M orarss Apaema
[MaranyTsua rae co061manocs 06 OTKPEITHH PEUENTopa TRPMS, 4yBCTBHTEIBHOIO K MEHTONY U K HU3KHM
Temueparypam (mike 25°C).

Ilpexcrasire, 416 Bbl - COTPYAHUK ONHOM u3 nabopatopuil, B KOTOPOH MPOBORMINCE AJHHALS
ucenenoBaEMs. B Baniem pacTOpPMKEHMN MMEIOICS PACTEHus: CBEKNA OTOPONHAS, MOPKOBL IOCEAHAA,
MSTa TIepedHas, Mepel] KpacHEN, yKpOI OFOpOXHEIH, TOMAT, YECHOK, JyK peraTsit, TaHABun MaHCKui,
OTIapa NexapCTBeHHAs.

PacCMOTPHTE CXeMy SKCIEPHMEHTA M BBITIONHUTE SaNaHUs.

1. Onpepesnure pacrerue G, U3 KOTOPOrO BEIACTHIA KANCAHIHH, B3AUMOEHCTRYIONME C PEENTOPOM
TRPMS.
4 Y0 JA00eN, 1 Gann,

7. K xarof rpyTie OprasuHeCkHX COSARHEHMA OTHOCKTOR peemTop TRPV1, peATUpYIOIIAH Ha Tenmo?

3., Kaxyio CrpyKTypy 4 tie B kieTke opmupyetr TRPVI
# ALALO AR € WL M‘?ﬂ»\& > 5“’3?{’
4. B Kakux CIPYKTyPax Mo3ra QOpMUPYIOTCA M BHANWIMPYIOTCH OULYLICHNS, pm——————
CTAMYIOM (KaNICAHIMHOM) H IOBSIICHHOM TEMIIEPATYPOH 1 B KAKHX 30HaX? ‘
4| &c&:ﬁhm SOUMAA  OWALAR QUL 2 Ganna
| oOBAS newe. . 4
5. Kakoit apexT MOXHO OXHUIaTE TIPH BosNeHCTBRY anraronucra penentopa TRPMS? |
* e uouns K memm., 1 a1
QOUIA__ C
6. Jlns xnetox pacrenus G XapakTepHa PasnugHas IIOHAHOCTE. Homycrum, wro surora pacrenus G
umena 68 xpomocom. OnpenennTe KONUYSCTRO XPOMOCOM B APYTHX KACTKAX PACTCHUA G

6 | wierka népunuKIa A 1 Gain
&% p:

KJIETKH 3HIOCHEpMa oL 1 6am L,

criepMui 3\* 1 6311?
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104 | 10 6amros
V HOBOPOXUEHHOTO B, OBHADYKEHO HPABOCTO)

1. Cronsxo xamep cepang, &, xaxue KOJIHYECTBO COCYHOB, OTXOMSIIMX OT CepAua y uosopoxmeﬁanro ®.?

1 Kamep cepana 1_' 1 6amn /
Komuuecrno cocynos, 1 6ann
OTXONANIMX OT Cepina ;L //
2. Hasorure cOCYIsL, OTXONAIHE OF mnmemamm .7
2 | 26amna

3.&3mmupmmmmnﬁp&aymuwmamxmemmmym°

3 [ Y3 xaxoro sapoasimesoro : \ 1 6amn
HHCTa 0Bpasyercs cepaue? ﬂ{bﬁ%ﬂ{ i %
M3 KaKoro 3aposIIIEBOro N , 1 6ann
mucTa oBpasyiorea cooymm? | ALROHR A o

5. Kak HassiBaeTcs 3MGPUOHAITEHAS TIEPECTPONKA H3MEHSIOWIAS MECTO TONOKEHUS oprasa?
5 i “ 1 6amn




