Tema: CTpoeHne n XuMn4ecknm
COCTaB KIEeTKU

3agauu:
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Kak nonb3o0eambcsi y4e6HUKOM

BbinonHeHne gomMallHero 3aagaHmsa HauyMHauTe ¢ YTeHua naparpada.
[Tpn 3TOM MOSIb3YyUTECHL PUCYHKAMU, HA KOTOPbIE MMEKTCS CCbISIKMU.

3aKOH4YMB YTEHME naparpaq;)a, HanguTe B TEKCTE OTBETHLI HA BOMPOCHbI B
KOHLE naparpacba N 00BbACHUTE TEPMUMHBbI N NMOHATUA, HArevyaTtaHHbIE B
ero koHue. OHM OTMEYEHbI 3HAYKOM |.

3aTem, nepeckaxuTe Kaxayto ctatbio naparpada u npoBepebTe,
YCBOWIMW NN Bbl COAEPXKaHNE PUCYHKOB.

Ha cTtpaHuue 217 gaHbl KONMMYECTBEHHbIE NMOKa3aTenm opraHuamMa
YyernoBeka, YTobbl Bbl MOIMKM CneagnTb 3a pas3BuUTneM CobCTBEHHOIO
opraHuama. B KoHUe KHUIM NpuBedeHbl 3adaHus K nabopaTtopHOMy
npakTukymy. JlabopaTtopHblie paboTbl NPOBOAATCA B KIlacce Ha
COOTBETCTBYHOLLMX YpOKax. 3aBepLUaeT KHUTy ykasaTeslb TEPMUHOB.



Kak MblI 6ydem pabomamb Ha ypokax

Ha crneayowem ypoke YeTblpe Yyenoseka dyayT otBevaTtb NUMCbMEHHO
Ha BOMNPOCHLI KapToyek, 3a 10 MUHYT HY)XXHO AaTb pa3BepPHYTLIN OTBET Ha
NnocTaBMneHHbIU BOMNPOC.

OaOuvH y4eHuk byget paboTtaTb C KapTOYKOW Yy AOCKU, B HEW 0ObI4YHO 10
BOMPOCOB, HY>XHO 3anncaTb HOMepa BOMPOCOB N MPOTUB HUX — KpaTKMe
OTBETHI.

10-11 yyawmxca oyoyTt pabotaTb C TECTOBbLIMU 3a4aHUSAMM HA
KOMNbKOTEpax, ABa — TPM YernoBeka OyayT oTBeYyaTtb YCTHO.

N3yyeHne HOBOro Matepuana npoBoAMTCS C MOMOLLbIO Npe3eHTaLui, B
TeTpaasx 3anncbiBaeTca TemMa, JoMallHee 3aJaHne, OCHOBHbIE MOHATUS
n onpeneneHns, KoTopble ANKTYET YYUTENb.

[MognuwunTte Bawumn TETPagu.

bruonorusa, 4enoBek.
Tetpagb yyeHuka (ubl) 9-1(2,3,4) knacca
dunsnko-texHmyeckoro nuuesa Ne1i
IBaHOBa Muxauna




AHamowmusi, gpusuosio2usi, MCUxosio2usi, 2u2ueHa

Bbl y>Xe 3HaeTe, 4To B npoLecce 3BoioLUun
XMBOTHOIO MMpa, KOTOPbIN ANMUICS Ha MPOTSXKEHUN
COTEH MUNIMOHOB JEeT, cdopMmMpoBanocb Handonee
COBepPLUEHHOE co34aHue Npupoabl — YErnoBek.

[To3HaBas 3aKOHbI OKpYXXatoLLero mmpa, YenoBek
cTan u3yyartb U CBOM COBCTBEHHbLIW OpPraHnU3Mm.

Bo3HuKNn Hayku, cpean KOTOPbIX BaXXHeuLlee
MECTO 3aHMMaloT aHaTOMUA, PU3NoNorms u
NCUXOrorns YeroBseka.

AHamomusi — HayKa, uly4darouw,asi cmpoeHue
ope2aHu3ma, e20 opaaHo8, mKaHeu, KITemok.

Qu3uonoaus — HayKa, usydarow,as pyHKuuUuU
UesioCmHo20 opaaHu3ma, omoesibHbIX KI1emok,
op2aHoe U ux cucmem.

[lcuxonoausi — Hayka 06 obwux 3aKOHOMepPHOCMSX
rcuxu4yecKux rnpoueccos u uHousuoyarsibHo-
JTUYHOCMHbIX ceolicmeax KOHKPemHo20 Yerioeekxa.



AHamowmusi, gpusuosio2usi, MCUxosio2usi, 2u2ueHa

OTN HAyKN TECHO CBA3aHbl Mexay cobon. [loaTomy
B LLIKOJSIE OCHOBbI 3TUX HayK N3y4aloT BMECTe.
Kaxkgomy 4ernoBeKky HY>XXHO 3HaTb CTPOEHME U
dyHKUNM CBOEro opraHmama. OTo Heobxognmo AN
7 co3HaTesibHOro cobnioaeHnst IMrmeHNYecKux npasur.
G [uzueHa u3lydyaem ycriogusi Orisi COXpaHeHUs
| Y\ 300p08kS Yeriogeka, rpasusibHouU op2aHu3ayuu e2o
O 6bima, mpyda u omobixa. SHaHWEe N NPUMEHEHNE
: npaBun NNYHOU TMIMeHbl KpanHe BaXXHO ONS
COXPaHEeHUAa 300P0Bb4, 3aKannBaHUA opraHM3mMa, ero
2 HOpPMasibHOro omsndeckoro passnTtus. Ha sHaHun
aHaTOMUU U PU3NOSIOrMnN YernoBeKa, a TaKkke apyrnx
B HayK CTPOUTCSH COBpPEMEHHaa MeauumHa.




1. AHamomusi, gpu3suosioa2us, ncuxosio2usi, 2uaueHa?




CmpoeHue Knemku

Bbl y)Xe 3HaeTe, YTo Tena pacTeEHUN N XUBOTHbIX
NOCTPOEHbI U3 KneTok. OpraHn3m 4YerioBeka Toxe
COCTOWUT U3 KNeToK. briarogapsa KNETOYHOMY CTPOEHUIO
opraHn3ma BO3MOXHbl €ro poCT, pa3MHOXeEHUE,
BOCCTaHOBIIEHWE OpPraHoOB N TKaHen u apyrue dopmbl
OEeATENbHOCTH.
dopma 1 pasmepbl KINETOK 3aBUCAT OT BbIMOSTHAEMOU
opraHomM qoyHKUUN.

OCHOBHbIM NpMBOPOM AONA N3YHEHNSI CTPOEHUS
KINETKN aBnaeTcs Mukpockon. CBeToBOW MUKPOCKON
NO3BOSIAET paccMaTpuBaTh KIETKY Npu yBENUYEHNU
NPUMEPHO 00 MpPeX MbICSY pas; ANEKTPOHHbIN
MMKPOCKOM, B KOTOPOM BMECTO CBETA UCMOSIb3YyETCH
NOTOK 3JIEKTPOHOB, — B COMHU MbICAY pas3.
V3yyeHUemM cmpoeHUs U QbyHKUUU KIiemok
3aHUMaemcs yumorioaus (om 2pey. «yumocy —
Kriemeka).



CmpoeHue Kriiemku

MwnKpOBOPCUHKM
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LluTockeneT
KneToyHbI UEHTP

Anpo
ALPbLILLKO
Pu6ocombl

MNnasmanemma

Jlnzocoma

Kaxkpaa knetka coctouTt n3
uuTonnasmbl U sapa, a CHapy>Xm oHa
NoKpbITa MembpaHou,
rnrasmasnieMmou, pasrpaHnynBatoLLEN
OLHY KNEeTKY OT COCEOHUX.
[TpocTpaHCTBO Mexay membpaHamMmu
COCEeOHMX KIETOK 3anofHEeHO XUOKUM
MEXXKITEeMOYHbIM 8€U,ECITBOM.

[ naBHasA yHKUMA MembpaHbI
COCTOUT B TOM, 4YTO Yepes Hee
OBWXYTCS pasfnyHble BeLlecTBa u3
KIETKWN B KITETKY U Takum obpasom
OCYLLECTBNSAETCS OOMEH BELLECTB
MEXAY KneTkamn 1 MEXKITETOUHbIM
BELLIECTBOM.

Llumonna3ama — Bs3kOe NOonyxuakoe BellecTBo. Lintonnasma cogepxut
PSA MenbYanLLnMX CTPYKTYP KNETKN — opeaHoudos, KOTOPbIe BbIMOMHAT
pa3nu4yHble PyHKUMN. PaccMoTprm camble BaXkHble N3 OpraHOWAOB:
MUTOXOHAPWU, CETb KaHanbLEB, pUOOCOMBbI, KNETOYHbLIA LIEHTP, SAPO.






CmpoeHue Knemku

MwnKpOBOPCUHKM LinTockener

KneTouHsii LeHTp MumoxoHOpuu — KOPOTKME

ago YTOMLWEHHbIE TEMNbLA C

_ Pubocoms BHYTPEHHUMW neperopogkamu. B
W HUX 0BpasyeTcs BELLECTBO,
boratoe aHepruen, HeobxoaMmMown

a8 nNpoLeccoB, NPONCXOASLLINX
B kKnetke AT®. 3ame4veHo, 4YTo
4YyeM aKTMBHee paboTaeT KNneTka,

n Tem bonblue B HEW

Komnnekc Fonbmku MMTOXOHﬂ'pMVl .

Mnasmanemma

Cemsb KaHarnbues (A1C) npoHM3bIBaET BCO LUTOonnasmy. 1o atum
KaHanbLuamM npoucxoauT nepeasukeHne BELLECTB U yCTaHaBMBaeTCH
CBSI3b MEXY OpraHougamu.

Pubocombl — nNNoOTHbIE TenbLa, coaepalune 6enok n pudboHyKNnenHoOBYO
KNCNOTY. TU OpraHoOUAbl OTBEYAIOT 3a CUHTE3 BEeriKoB.






CmpoeHue Knemku

MUKPOBOPCUHKM S LiuTockeneTt Knemqub[lj ueHmp O6paSOBaH
N KneTouHbIN UeHTP TelbulaMu, KOTOpre yL-IaCTByl'OT B

N\ el S T aeneHum knetkn. OHK
\ == v 47”” pacrnonoXeHbl Bo3ne sapa.
/ Ve I AN 510po — 3TO TenbLe, KoTopoe
Mapkas 3MC “ 2%, .”' % 4 ‘-

ABNAeTcs obsa3artenbHOW
COCTaBHOW YaCTbiO KINETKN.
30ecb HaxoauTCcAa reHeTn4yeckas
NHopmMauuns, otcroaa
perynupyertcd
XN3HEOEeATENbHOCTb KIETKM.

MwuToxoHgpwn

LLlepoxoatas 31C
Mnasmanemma

Jlnzocoma
Komnnekc Nonbaxm

B saape ectb ocoboe BeLEeCcTBO — XpoMamuH, N3 KOTOPOro rnepen
aerneHneMm KneTkn obpasyoTca HUTEBUOHbIE TernbLa — XpPOMOcoMbl. Ang
KIETOK XapaKTepHO MNOCTOAHHOE KONIMYECTBO XPOMOCOM onpeaerneHHom
doopmbl. B kneTkax Tenia yenoBeka coaepXxutca no 46 XxpoMmocom, a B
NOSoBbIX KNeTkax no 23. B xpomocomax Haxodsimcs monekyrbsl [JHK,
MOJIeKY/ bl «naMsamuy, xpaHumesrnu 2eHemu4yeckou UHgopmMmauyuu.






PaboTta c TeTpagblto:

Tema: CmpoeHue u xumMmu4yeckulu cocmae Kriemku. Ha dom: § 1

1. AHamomus, pu3uorioaus, ricuxosioausi, c2uaueHa?

2. CmpoeHue Krnemku

Knemka: membpaHa u yumorisiaama ¢ op2aHoudamu

MembpaHa — peayrnupyem riocmyrfieHue U 8b1800 8eWECM8 U3 KITEMKU;
Llumoninasma — cpeda Kriemku ¢ opaaHoudamu,

MumoxoHdpuu — obpazosaHue AT®, opeaHoudbl ObIxaHUS;

3lC — cucmema «Kopudopos», CUHME3 op2aHUYeCKUX seuecms;
Pubocombl — cuHmMe3 berika;

KnemoyHnbil ueHmp — obpasosaHue uumockeriema, pacxoxoeHue

XPOMOCOM;

A0po — xpaHeHue u nepedadya HacriedcmeeHHoU UHgopmMauuu;
AdpbiwKO — cuHMe3 pubocom;



XumMu4dyeckuu cocmae Kriiemku

KneTku opraHu3ama 4vernoseka
COCTOSAIT U3 pasHOObpasHbIX
XUMUNYECKNX COEQNHEHNN
HeopraHNU4Yeckomn 1N opraHN4YecKom
npupoabl. K HeopraHnyecknm
BeLLleCTBaAM KIETKM OTHOCATCH
go0a u cosiu. Boga coctaBnger
no 80% macchl KneTku.

O+ O+

H20

OHa pacTBOpSIET BELLECTBA, Y4aCTBYHOLLIME B XMMUYECKNX PEeaKLUNAX:
NepeHoCUT NuTaTenbHble BELEeCTBa, BbIBOAUT N3 KNETKN OTpaboTaHHbIE U
BpeaHble COeaNHEHMS.

MwuHepanbHble Conm — XNOpPWUA HAaTPUA, XNOpua Kanusa u Ap. — urpatoT
BaXKHYIO pPOsib B pacnpeaeneHm Boabl Mexay Knetkamu u
MEXKITETOYHbIM BELLIECTBOM.



XumMu4dyeckuu cocmae Kriiemku

C()()ep.ucamle 8 KJACMKAX XUMUYCCKUX COCOUHCHUI
(6 7o om coipoit maccwt)

HeopraHuyeckue coeauHeHuUs OpraHuyeckue coeguHeHus
Bopa 75-85% Benkun 10-15%
Heopranuyeckue Bewectea 1,0-1,5% | Xupbi 1-5%

Yrnesoabl 0,2-2,0%
HyknenHoBbIe KUCNOTbI 1-2%
HuskomonekynsipHbie

opravuvyeckue coeguHenus 0,1 -0,5%

OTaenbHblIE XUMUYECKME SNIEMEHTLI, TakMe, Kak KUcrnopoad, Bogopoa,
asoT, cepa, Xeneso, MarHuu, UMHK, nog, docgop, y4acTByroT B CO34aHUN
XXU3HEHHO BaXXHbIX OpraHn4veckux coeauHeHnn. OpraHnyeckme
coeanHeHnsa obpasytoT A0 20—30% macchbl KaXkaown KIETKMN.

Cpean opraHn4eckux coeanHeHnm HandonbLlee 3Ha4YEHNE NMEIOT
YrreBoadbl, XXUpbl, OEKN 1 HYKINEUHOBbIE KACMNOTHI.

Yerneeso0db! cOCTOAT U3 yrnepoaa, sogopoaa v kucnopoda. K yrnesogam
OTHOCSTCH MH0K03a, XUBOTHbIW Kpaxmarn — rnmkoreH. MHorune yrnesoasl
XOPOLLO pacTBOPMMbI B BOAE U SIBMAKTCA OCHOBHbIMW MCTOYHUKAMM
9Heprnmn Ans oCcyuwecTBeHNs BCEX XXN3HEHHbIX npoueccos. [1pu pacnage
1 r yrnesoaoB ocBoboxaaetcs 17,6 Kk aHeprun.



Xumuyeckuu cocmae Kjiiemku

PP g ey
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XKupbl 0bpasoBaHbl TEMU XE XUMUYECKUMU 3NEMEHTAMM, YTO U
yrrnesoabl. >Knupbl HepactBopmMbl B Boge. OHM BXOOAT B COCTaB
KNETOUYHbIX MeMOpaH. Kupbl Takke cryaT 3anacHbIM UICTOYHUKOM
9Heprun B opraHusme. lpu nonHomMm pacuwienneHnn 1 r xupa
ocBoboxgaetca 38,9 kX aHepruw.

bernku aBNAOTCS OCHOBHBbIMU BELLECTBAMU KINETKN. benkn — camele
CNOXXHblE N3 BCTPEYaKLLMXCS B NPUPOAE OPraHNYECKNX BELLIECTB, XOTH U
COCTOSIT U3 OTHOCUTENBHO HEBOMNBLLUOro Yncna XMMNYECKUX ANIEMEHTOB —
yernepoda, sodopoda, Kucriopoda, azoma, cepbl. Monekyna 6enka nmeer
bonbLine pasmepsbl 1 NpeacTaBnsieT cobon Lenb, COCTOSALLYO U3
OEeCcATKOB U cOTeH Bbonee npocTbix coegnHeHnmn — 20 sudos
aMuHoKucsiom.



XumMu4dyeckuu cocmae Kriiemku

Bernkn cnyxat rnaBHbIM CTPOUTESNbHBIM MaTepuanom. OHKM y4acTBYHOT
B dpopMupoBaHnUmM meMbpaH KneTku, aapa, umtonnasmbl, OpraHoMaos.

MHorve 6enku BbINMOMHAKT POSib YCKOPUTESNIEN TEYEHNA XUMUYECKUX
peakunm — gpepmeHmMos8. bnoxmmmyeckme npoueccbl MoryT NPoOMCXoanTb
B KI1IETKE TOSIbKO B MNPUCYTCTBUN OCODbIX PEPMEHTOB, KOTOPLIE YCKOPSAIOT
XUMUYECKNE NpeBpaLLEHNS BELWECTB B COTHU MUSINIMOHOB pas.

Benkn nmeroT pasHoobpasHoe CTpoeHUe. ToNbKO B OOQHOWN KNETKe
HacunTbiBaeTcs Ao 1000 pasHbix benkos. [1pu pacnage 6enkos B
opraHm3amMme 0cBODOXOAEeTCHA NPUMEPHO TaKOE Xe KOSIMYECTBO SHEPIUM,
KaK 1 npu paclienneHnn yrneesoaos — 17,6 K[k Ha 1 e.



Xumuyeckuu cocmae Kjiiemku

ApepHas obonouka s ApnepHbI cok

! fpepHbii ckenet

AApbILLKO
AnepHble nopsl

HykneuHosble Kucriombsl 06pa3sytoTca B KINIETOYHOM siape.
C 3TUM CBSI3aHO MUX Ha3BaHWe (OT Nnart. «HyKneyc» —
saap0). OHKM cocToAT U3 yrnepoaa, Kucnopoga, Bogopoaa
n asoTta u pocopa. HyknenHoBble KUCNOTLI ObIBAIOT
OBYX TUMOB — Ae30KcupndoHyknenHosble (HK) v
puboHyknenHosble (PHK). IHK HaxooaTca B OCHOBHOM B
xpomocomax knetok. AHK onpenengaer coctas 6enkos
KIETKN 1 nepeaadvy HacneacTBeHHbIX NPU3HAKOB U
CBOWCTB OT poguteneun K notomcty. ®yHkuum PHK
CBA3aHbl C 06pa3oBaHNEM XapaKTEPHbLIX OJ19 9TOU KITETKU
benkos.




PaboTta c TeTpagblto:

Tema: CmpoeHue u xumu4yeckul cocmae Kriemku. Ha dom: § 1

1. AHamomusi, pu3uorioaus, ricuxosio2usi, 2uaueHa?

2. CmpoeHue Krnemku

Knemka: membpaHa u yumornasma ¢ opeaHouoamu

MembpaHa — peaynupyem riocmyrifieHUe U 8bI800 8elecms U3 KIiemku,
Llumornina3sma — cpeda Kremku ¢ opaaHoudamu,

MumoxoHOpuu — obpa3osaHue AT®, opaaHouObI ObIXaHUS;

3lC — cucmema «Kopudopos», CUHME3 op2aHUYEeCKUX 8eiecms;
Pubocombl — cuHme3s berika;

KnemouHsbit ueHmp — obpasosaHue yumockesiema, pacxoxoeHue

XPOMOCOM,;

A0po — xpaHeHue u rnepedadya HacrieOcmeeHHoU UHopmauuu;
AOpbIwKo — cuHmMe3 pubocom;

3. XumuyecKkuu cocmaes Kriemku

HeopeaHuka: eo0a u cornu;
OpezaHuka: bernku, Xupsbl, yarneeoosl, HyKneuHossble Kucriomsl — [JHK, PHK



[ToemopeHue:

TecT 1. CBeTOBOW MMKPOCKON AAET YBENMYEHUE B:
200-300 pas.

2000-3000 pas.

20 000-30 000 pas.

200 000-300 000 pas.

el

TecT 2. ONEKTPOHHbLIM MUKPOCKON AAET YBENNYEHMNE B:
200-300 pas.

2000-3000 pas.

20 000-30 000 pas.

200 000-300 000 pas3. g

TecT 3. 3a kneTo4yHoEe AbixaHne n obpasoBaHue AT oTBevaloT:
1. MwuToxoHapun. - 5. Agpo.

2. Punbocombil. 6. JInaocomsbi.

3. CeTb KaHanbUeB (3HQoNNasmMaTuvyeckasa cetb). 7. XpoMaTuH.
4. KneTo4HbIN LEHTP. 8. XpOMOCOMbi!.

. >



[ToemopeHue:

TecT 4. 3a XxpaHeHMe HacrneacTBeHHON MHAOPMaLIMK OTBEYAIOT:

1. MuTtoxoHOpuw. 5. Agpo. -
2. Punbocombl. 6. Jllnsocomel.

3. CeTb KaHanbUeB (aHgonNasmMaTuvyeckaqa ceto). 7. Llntonnasma.
4. KneToyHbIn LEHTP.

TecT 5. 3a cnHTES KIMETOYHbIX OENKOB OTBEYAIOT:

1. MwuToxoHgpuwn. 5. Agpo.

2. Punbocombl. - 6. JInsocombl.

3. CerTb KaHanbUeB (3HQoNNasmMaTuvyeckasa ceto). 7. Llntonnasma.
4. KneToyHbIn LEeHTp. 8. XpOMOCOMbi!.

TecTt 6. 3a pacxoxgeHne XpoMoCOM Mpu AeneHnn KIeTKN OTBEYALOT:
MuTtoxoHapuu. 9. Agpo.

Pnbocomsl. 6. Jlnsocomol.

CeTb KaHanbueB (3HOonnasmartndyeckas cetb). 7. Llutonnasma.
KneTo4HbIN LEHTP. - 8. XpOMOCOMbi!.

.



[ToemopeHue:

TecTt 7. OCHOBHOW NCTOYHUK SHEPTUN ONA KNETKMU:
1. benkn.

2. Xwpbl.

3. Yrnesoabl. -

4. HyknenHoBble KUCNOThHI.

TecT 8. 3anacHoOn UCTOYHUK SHEPTUN ONS KITETKMU:
1. benkn.

2. Kupebl. -

3. YrneBoabl.

4. HyknenHoBbI€ KNCIOThI.

TecT 9. HyknenHoBble KMCNOTbI 0Opa3yoTCS:

1. Pubocomamu.

2. KnetoyHbIM LEeHTpOM.

3. B uuTonnasme KneTtku.

4. B apgpe.

Tect 10. DepMeEHTHLI — 3TO:
1. benkn:

2. Xwupbl.

3. YrneBoAapbl.

4. HyknenHoBble KUCNOTHI.



floemopeHue:

**TecT 11. HenocpeacTeeHHO cBA3aHbl C OBMOCUHTE30M DEeriKoB:
1. PI/I6OCOMbI.-

2. OHK.

3. PHK.

4. KneTtoyHbIn LEHTp.

**TecT 12. BepHble cyxaeHus:

1. ®epmMeHTbl — 3TO benku.

2. YrneBoabl cocToAaT n3 20 BOoB aMMUHOKUCIIOT.

3. ®epMEeHTbI YCKOPSAT XUMUYECKME peaKkumMn B MUNTTUOHDI pa3_

4. HyknenHoBbl€ KUCNOTbI — CaMble CIOXHble MOJIEKYSIbI B KITETKE.
Kanun. 6. HaTtpun.

==
Kucnopoga. - 7. A30T. -
>Keneso. 8. Cepa. -

**TecT 13. B cocTaB 6enkoB BXOOAT 5 311ieMeHTOB:
Yrnepoga. - 5. Bogopog.

>




