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IHosscaurenpHad 3almcKa

B paznene «OOmas ouonorus» tema «I prObi»
OTACIBbHO HE paccMarpuBaetcsa. (OcCoOEHHOCTH
OpraHu3allii  KJICTKHM  TI'pHUOOB, OOMEHHBIE
IPOLECChl, PAa3MHOKCHHUE H3y4YarOTCS IJIaBHBIM
o0pa3oM Ha IIpUMEpPE KIIETOK JKHWBOTHBIX U

pacteHni. B TO ke BpemMs TIpuObl — OYCHB
CBOCOOpa3HOE€  IIAPCTBO  JKMBOM  MOPHUPO/IBI,
XapaKTEPHbIE OCOOCHHOCTH KOTOPOTO

NPAKTHYECKM  Ha  IIKOJBHBIX  ypOKax  HE
M3YYarOTCH.
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AKTYaJIbHOCTH
[IPEACTABIICHHOU TEMBI

B cBsa3u ¢ moaroroBkou k EI'D, B xome
HNCCICIOBAHMS,  PACHIUPSIOTCS  3HAHMSA O
HEKOTOPBIX OCOOCHHOCTSX TaHHOM TEMBI.

B Xxome mHpoBenCHHS OIBITOB MOSBISETCS
MHTEPEC K MPEIMETYy 4Yepe3 CaMOCTOSATEIbHYIO
MCCJIEI0BATEIILCKY0 pa00Ty U JKEJIaHHUE OOJIbIIIE
y3HAaTh 00 YIWBUTEIBHOM MHPE TPHOOB, 3TO
MMEET OTPOMHOE 3HAYECHHE B 00JIce yIiIyOJIEHHOM
M3YYCHUE OTACIABbHBIX BOMNPOCOB OHOJIOTMM H

XHMHUHU.
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JI19 OATOTOBKM HCCIICAOBAHUS HCIIOJIB3YIOT
NOCTYIIHBIE METOAWUKHA  M3YYEHHUS XHMHYECKOT
coCcTaBa C MPWMEHCHHEM OCHOBHBIX HABBIKOB\
pabOThI C XUMUYECKUMHU PEAKTUBAMHU M PACTBOPAMHU “K
Opu  COONIOACHWM  TEXHUKH  O€30ITaCHOCTH.
Clie10BaTeIbHO, PEATUIYOTCS MEXKIIPEAMETHBIC
CBSI3M C KypCOM OMOJIOTHH, XUMHH, YTO TOXKE UMEET
HEOIICHUMOE  3Ha4€Hue i1  (hOPMHUPOBAHHUS
JTAYHOCTH.
[IpuMEHEHNE HECT0XKHOIO OO0OPYIOBAHUS
ITO3BOJISIET JOOUTHCS HAACKHOU PE3YJIBTaTUBHOCTH,
YTO TOXXE ITOBBIIIACT HMHTEPEC MCCICIOBAHUS M
_5MOHMOHAJIBHOTO YAOBJIETBOPCHUS

X0



Heab

HccienoBarh ONOXUMHUYECKUE U
[IUTOJIOTHYCCKUE OCOOCHHOCTH JPOKKEH



dopma

HccnenoBarenbekas padora

* JKenamenvHo, 00 nposeoetUsi Onblmos, NPoeecmu
8CE XUMUYECKOEe UCCIe008AHUE CAMUM YUUmelem



=\

’;""S \ S

5 ) \I B \K

Puc 1. Yuurens Mopo3sona JI.T.

Puc 2. Obyuaromasics 9 kinacca
'\— = )| Mopo3zosa Oussra B 2010 romy



3agaun:

* HM3yunTh OpraHu4eCKUN COCTAaB, aHAIPOOHEKIC 3
IIPOLECChI, MOP(POIOrHICCKUE 0OCOOCHHOCTH, “K
NHUTaHUE, PAa3MHOXKEHUE JIPOKIKEH

* BbIsIBUTH CXOACTBO U Pa3IMyMe B IIPU3HAKAX
T000r0 )KMBOTO OpraHUu3Ma

* |lo3HAKOMUTBHCS C YACTHOU I'PYIIIION OPraHU3MOB
— IpoxokaMu (rpudaMm); ¢ UX Ka4eCTBEHHBIM
XAMHAYECKUM COCTaBOM, a TaK)XK€ 0OCOOEHHOCTSIMU
CTPOCHUS U KUBHEIECATEIbHOCTHA B OTIIMYUE OT
KUBOTHBIX U PACTCHUU



LI TaMMBI apoxKKEeH

Puc 3. PucyHok npoxxen



Ili1an uccaeaoBanus

1. Mopdoaornueckoe onucaHue APOxKKEH 4‘
(omepeskaroliee 3aJaHue) N

2.  XHUMHYECKHM COCTAB JPOKKEHU:

* OmnpeneneHue coaepkaHrue OCIKOB B APOKIKaAX
(ombIThl Nel, 2, 3)

 CoaepKkaHHE CIOXKHBIX YIJIEBOAOB B JPOXKKAX

(onbIT Ned)

 lccnenoBaHue IpOxIKEN HA CONEPKAHUE KUPOB
(ombIT No5)
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3. Oprasuzanus JpoxKed U MX Pa3MHOKCHHUE

(ombIT Ne 6)
4. OOMEH BEIIECTB U SHEPTUHU %
(ombIT Ne7) ‘K

5. IlpakTnueckoe NpUMEHEHUE APOXKKEHN
(omepekaroliee 3aaHue)
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N Puc 4. Kapasait u3 gp0oxKK€BOT0O TECTA
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Mopdossoruueckoe onmucaHue
P OAKIKEH

JIpootcarcu — 5mo Muxpockonuueckue menkue cpuoslt, ¢ 0a8HUX ék
nop npumensemvle uyeno8eKom. J[podcorcesvie KaAemKu umerom \
Gpopmy wapuxos. OHU HCUBYM 6 NUMAMENbHOU HCUOKOCU
bocamou caxapom. Paszmnoorcaromesi Opodwcocu nouko8aHuem.
CHauana Ha 83pOCiou KlemKe MNOABIAemcsa HedoIbuas
goinykiocms. Ona  yeeauuueaemcs U npespauiaemcs 8
CAMOCMOAMENbHYIO KAEmKY, KOMopdas 8CKOpe Omoensiemcs om
mamepunckou. Iloukyrowuecs Kiemxu OpoX;CIHCeU NOXOHCU HA
gemesuuecs yenoyku. B mecme opoorcorcu paznazarom caxap Ha
cnupm u yenexkucavii 2asz. (QOceobodcoarowasics npu 3>mom
SHEpeUs UCHONb3YemcCs OpodCHCAMU OJil  0becnedeHuss Ux
HCUSHEOeSIMeIbHOCMU. 1 Iy3vipvku YeneKucio20 2asa,

~N
! 06pa3y%0u4uecg 6 mecme, oenarom e2o jecKum u nopucmasim.
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XMUMHUYECKHHU COCTAB
TP OAKIKEH

OnpenejieHye coaep:xaHus 0€JIKOB B IPOAKKAX.

JIn1s1 oOHapykeHHs1 OCIKOB B CYCIICH3UM JPOXKIKEH
IPpOBOJIMM  OmypeToBY  peakuuro. CyIHOCTb
KOTOpPOM B TOM, YTO IENTUAHBIC CBI3HM MOJCKYI
Ocnka B IIEJIOYHOM PACTBOpPE B IIPUCYTCTBUHU
cyiabdara Mmeau (1) oOpa3yroT KOMIIEKCHI C aTOMaMu
MEOY. DT KOMIUIEKCHI OKpAIlCHBI B




OnbiT Nel

Xoa pa6orbl. B nipobupky ¢ 2
MJI.  CYCIIEH3UH  JPOXKIKEW,
100aBUTHL 2 MJI. MIEJIOUM U IO
KalUIsIM ~ MEIHOTO  KyIopoca.
Ilocae KaXXKJ101 Karuiu
POOHPKY BCTPSAXUBATH

(puc 35.).

F_______-

Hao0aronenmne. Bo3nukaer

Ero uHT€eHCUBHOCTD ‘K
YBEIIMINBACTCS C

YBEIUYCHUEM KaIleb V¢ 1HOTO
kynopoca (puc 6.).




BbiBoa. B npoxikax €CTh OCIIKH
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-  Puc 7. 3aBepuienue onwita. Mcnoib30BaHHBIE
MaTepUuabl



OneiT Ne2

Onpenenenue coaep:xanue 0ejika B CyClIeH3UH
APOAKEN B CJIEACTBUU JeHATYpauu 0eJIKOB

Xox  padorbl. Harpets HaoOaronenue. Habmronaercs ‘\K
CYCIIEH3UIO  JPOXKKEHU B ocaxaeHue oenka (puc 8)
OpoOMpKE W JIOBECTH JIO

KuIeHus (puc 8)

\A Puc 8. IIpoBenenue omnbita Ne2
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BeiBoa. B npoxikax MHOro Oejika, Tak
KaK HaOIomaeTcs JAcHarypauus Oenka
(moTepst OCJIKOM €ro IPUPOAHBLIX CBONCTB)
COIIPOBOXKIAKOIIASICS 0CANCOEHUEM
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OnpiT Ne3

KcanTonporenHoBas peaKIus MO3BOJISET
ONPE/eNINTh, €CTh JH B OCIKax apoMaTHYecKHe \
AMUHOKUCIIOTHI. “K

HTEPECHO NPOBEPHUTH, €CTh JIA HE3aMEHHMBIE
AMUHOKHUCJIOTEI (TUPO3HH, Tpuntoda,

(eHUIIanaHMH) B TIpubax? B OCHOBHOM OHH
BCTPEYAIOTCS B 'KUBOTHBIX TKAHSIX

Cywynocmov peakyuu B TOM, YTO IOJA JICHCTBUEM
A30THOW  KHWCJIOTBI  NPOUCXOJUT  HUTPOBAHUE
OCH30JILHOTO KOJIbIIA C O0PA30BAHUEM OKPAIIEHHOTO

B JKEJITBIN [IBET HUTPOCOEANHEHNS
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Xoa paborel. K 3-4 M. CyCcneH3uUM IpOXKEH
NPUINTh | MJI. KOHII. Q30THOM KHUCJIOTBI, pacTBOP
OCTOPOKHO HArpeTh (cooawdas 1.b. npu pabome c
kucromamu). llocime oOXJIaxIeHUS MPOOUPKHU
N00aBUThH B PACTBOP THUIPOKCHU HATPHS

F_______

Puc 9. KcanTonporenHoBast peakiusi



=\
HaoOaronenue. B nporecce HarpeBaHUs MOSBIISICTCS
KeIThid ocaok. [Ipn mo0aBlIeHNN B OXJIaXXKICHHYIO
OpoOMPKY  THAPOKCHUJIA  HATpUs  IIOSIBIISIETCS
OPaHKEBOE OKpalllMBaHUE Q‘K

F______
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BeiBoa. Tak Kak 00€¢ ILIBETOBBIC pPEaKLUHU
OpOILINA, CIEOOBAaTEIbHO OCIKH HJaHHOU
CYCIIEH3UU TP OXIKEN CoJZiepKar
apomamuyecKue aMuHOKUCIOMbl

\‘ Puc 12. HaGmroneHue pe3yinbTaToB



MudopManoHHas CIIpaBKa K

onbITy Ne 3

COECQ)K&HI/IC CJOKHBIX VIJICBOIAOB B JIPO2K7KAX

N3BecTHO, 4YTO B  PACTUTEIbHBIX
3aMacacTCd  CIOXHBIA  YIVIEBOH  KpAxXmal,
AKUBOTHBIX — 2IUKO2EH

KJICTKax
s I

OnpenenuMm  3amdacHOM  yITIEBOJ B JIPOXKIKaAX

(rpuoax)



OnebiT Ned

Xoa paoorbl. Hanecennyro HaOJuronenue.
KAIUTI0 CYCIIEH3UU JIPOXKIKEN OKpAIIMBAETCI B
Ha  OPEIMETHOE  CTEKJIO

MOJICYIIIMBAEM Ha BO3JIyX€ U

OKpAalllMBAEM  pPACTBOPOM

1ona (puc 13.).
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Puc 13. Hanecenue kammm CyCIrieH3un
= TPOXIKEN HA TTPEAMETHOE CTEKJIIO

Mazsok
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BeiBoa. Hannuwe kpaxmana omnpenesnsercs I10
OKpAIlIMBAHMIO, TJIMKOICH — 110
. CnemoBarennbHO B MCCIIENOBAHHOM
CYCHCH3UHM  JPOXKKEH  OOHAPYICUNCA  V2leB00-

enuxozen (Oopazey Nel) (puc 14.).

!\‘; I IS S S B S S S S .
A Puc 14. PaccmarpuBaem oopaszerr Ne |



MudopManoHHas CIIpaBKa K
OnbITy Ne 4

HUccieIoBaHUE IPOXKIKEH HA CONCPKAHME KUPOB

JKHpbl KaKk OpPraHuYeCcKHE BEIIECTBA
HaXodsATCAd DJIaBHBIM 0O0pa3oM B 3allacaroliux
TKAHSIX ¥ OpraHax pacTeHUM Y XXUBOTHBIX. MOXKHO
I1  OOHAPYXKUTh JKUPBI B KJIETKAX JIPOMNIKCH?
lIposepum na onvime...
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OnpIiT Ne§S

Xoa  padorbl. Mas3ok u3
CYCIIEH3UHU TP OKKEN
HAHECECHHBIM HA MPEIMETHOE
CTEKJIO IIOJICYIIINTh ¥ KAIlHYTh
kpacurenb — Cynan III. Ortor

KpacUTelb — Ka4e€CTBECHHBIN
peaktuB Ha xkupbl. (CHOBa
MOJACYIINTh  IIpenapar H

pPacCMOTPETh €ro Ha MajioM
YBEINYECHUHM MUKPOCKOIIA

HaoOuronenue. Hailtu yyacTky,
IJI€ KJIETKU PACIIOI0KEHBI HE

I'yCTO, U 0OpaTUTh BHUMAHWE HA ﬁ‘K

I[BET
npemnapara (puc 15.).

e
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Puc 15. HabmrogeHnue 3a yyacTkamu
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BeIBO1. B KieTKax €CTh KallUIld XUpa, TaK
KaK OHHM OKpPaCWIWCh, 1104 JICUCTBUEM
pe€aKkTHBa Ha KHUpPHI (OPOTOIIA3Ma KIICTKH é«

ocraercsa  OecuBetHon)  (Ob6pazeuy  2)
(puc 14.).

e\ = B A= — |

\;A Puc 14. Paccmarpusaem oOpasers Ne 2



OnebIT Ne6

Oprann3zanusa 0KKeH M MX Pa3MHOKEHHE

Xoa padoThl. Hao0a1onenue.

Ha IIPEIMETHOE crexksio  OOHapyXHUBaKOTCA pa3HbIC \K
HAHECTH  NUIICTKOM  Kaljll0  IITaMMBbI TP OAKIKEM,
CYCIIEH3UU KITOHUMAFOLIAXCS OTJIMYAOIIUECST BUAOM KIIETOK:
IpoXxoKen». PaccMoTpeTrr moj — OKPYIVIO-3JUJIMIICOBUIHBIE 51
MHUKPOCKOIIOM YIJIAHEHHO-IIUJIUHAPUYECKUE

BeiBo/. [lITaMMBI ApOXKIKEN OTIIUYAXOTCS
BUJIOM KJIeTOK. [loukyromuecs KIeTKu
—» APOAOKEN UMEIOT OYTOPOK — IOUKY.
¢ \ Pucynok apoxoxkeit (puc 3.) (cmaiig Ne 10)
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OnbIiT No7
OOMeH BelecTB M JHEPIruu

Xo0/1 padoThI .
B 1npuroroBieHHyIO 3apaHee
KOJIOY C IPOXKAKAMU,
MTOMEIIECHHBIMU B
CaxapucTylo KUITKOCTb,
ONYCKAIOT TOPAILYIO JIYYHUHY
Onpenensdtor IPUPOY

BBIACJIAIOICTOCA I'a3a

Haouaronenue. Ilpy BHECEHHUE
TOPSIIEN JIy4uUHbl B KOJIOY Ha “K
CaxapucCThIM pPacTBOpPOM
TPOXKIKEN, OHa 2acHem

[ LN Puc 15. BHecenure ropsiiei JIyduHbl B KOJIOY
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BBIBO/I. YITIEKUCIIBIN a3 HE MOAJICPKUBACT

ropeHue. lloaTomy nydrHa racHeT
Co6H1206 =2CO2 + C2H5S0OH

Puc 16. OGHapy»xeHue rasza Puc 17. Jlyunna noracia
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IlpakTnyeckoe NPUMEHEHHUE

P OKKEH

o CnuptoBoe opoxenue (u3yueno Jlyu ITactepom) ‘K
IUISL MPUTOTOBJICHUS PA3IMYHOIO IO Ka4eCTBY BHHA

(puc 18.)

* B ncKyccTBe KylIMHApUU JPOXKKHU SBISIOTCS
OMOJOTrMYECKUM Pa3pbIXJIUTEICM, YIydllIas
OPUCTOCTH TecTa (puc 19.)
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Puc 19. Ilopucrocts Tecta



BLIBO

« JlanHas paOora ObL1a OIPOOHPOBAHA B KAYECTBE »
9K3aMEHAIMOHHOTO pedepara (pacIiIupeHHbIM “K
BapHaHT) U IIPEJACTABICHA B BUJE JAHHOU
Ipe3CHTAIH

* Mcnonb3yeTcs Kak A€MOHCTPAIlMOHHBIM MaTepUall
Ha YpOKaxX XMMHUH, OMOJIOTrUU

o JluTeparypHblii 0030p HH(GOPMALIMHA U HAIISIAHOCTh
ONBITOB PACHIMPSET KPYro30p 00y4yaronuxcs
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