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BBEJEHUE

Metoanyeckre yKa3aHusi COCTaBICHBI B COOTBETCTBHH C paboueil mporpaMMoil 1o AUCHUILINHE
«AHATOMUS TUIIEBOTO CHIPbS» MOATOTOBKM OakanaBpa HampaieHus noaroroBku 19.03.04 TexnHo-
JOTHSL M1 OpraHMu3alus OOLIECTBEHHOTO MUTAHUS; MPOQUIb MOATOTOBKU: TEXHOJIOTUS U OpraHu3anus
pPECTOPaHHOTO Jena.

Kaxnoe 3anatue nmeer yHUPUIUPOBAHHYIO CTPYKTYPY, BKIIOYAIOLIYIO ONPENEICHUE ero Iie-
Jell, TeOPETUYECKYIO MOJrOTOBUTENbHYI0 pPabOTy oOydYaromierocss K HEMY, CpeAcTBa OOydeHws,
3aaHus, BBIOJHEHWE paboThl, MUCbMEHHOE O(OpMIIEHHME MaTepualia B BUJAE TAOJUI] U 3aKI0OYe-
HHE TI0 TTIOJTy4YeHHBIM Pe3yIbTaTaM.

[Ipu BBINOTHEHUHU JTAOOPATOPHBIX PAOOT OCHOBHBIM METOJIOM OOYYEHHUS SIBISETCS CaMOCTO-
ATenbHas paboTa CTyAEHTa C WHAWBUAYAIM3alUWeH 3aJaHUi MOJ| YIPaBICHHUEM IPEroaBaTelis.
WNupuBuayanu3anust 0Oy4eHus: JOCTUraeTcss 3a CYeT BBIJAYM CTYJCHTAM HWHIWBHIYaJIbHBIX 337a-
HUI, pa3HOOOpa3ne KOTOPhIX JOCTHTAeTCsl 3a CYeT IM0A00pa MHOTOBAPUAHTHBIX KOMIUIEKCOB CTaH-
JApTOB, HATYpAJIbHBIX 00PAa3IOB, CUTYallMOHHBIX 33/1a4 U APYTHX CPEACTB O0yUCHHUS.

BeimonHeHuio 1a00OpaTOpPHBIX 3aHATHH JIOJDKHA IIPEAIIECTBOBATH CaMOCTOsITENbHAs pabora
CTYACHTOB C PEKOMEH/JIOBAaHHOM JUTEPATYypOH, TAHHBIMH METOAMYECKHMMH YKa3aHUSIMH W KOHCIIEK-
tamu Jekuui. [lepen HauanoMm 3aHATHI IpernogaBaTellb MPOBEPSET TEOPETHUYECKYIO IOATOTOBKY
CTYZICHTA I10 TeMe JJAO0PAaTOPHOTO 3aHATHS U PA3bSICHSIET 3aaHus 10 IPEACTOsIIEeH padboTe.

B mpomnecce BbImonHeHNsT pabOTHl HEOOXOAMMO BBIIOJIHUTE TpeOyeMble IO 3aJaHHI0 HCCIIe-
JIOBaHUS M COCTAaBUTh OTYET COTJIACHO 33JaHUIO, CHENaTh BBIBOABI 00 MCCIEIYEeMBIX MaTepHanax
U CPaBHUTH CBOHM JKCIIEPUMEHTAIbHBIC JaHHBIE C TEOPETUYECKUMH IOJIOKECHUSMH JaHHOTO BOIPO-
ca.

[To oxoHyaHum pabOTHI TpernoAaBaTelb NPOBEPSET YCBOCHUE CTYAEHTOM CYLIHOCTH METO-
JI0B, 00paOOTKH ¥ MHTEPIPETAINU MOTYICHHBIX PE3YJIbTAaTOB, MPOBEPSET CJACIAHHBIC 3alMCH B pa-
Ooueil TeTpaayu, KOMIUICKCHO OIICHUBAET MPAKTUYECKYIO Pa0OTy M 3HAHUS CTY/ACHTA IO TEME.

OTuer BBHINONHAETCS B OTACIBHONH TETpamu Uisi JabOpaTOpHBIX PadOT, KOTOPYIO CTYIEHTHI
COXPaHSIOT U MPeIOCTaBISIOT MPH cladye sK3aMeHa. B oTdere ykaspiBaroTcs jAara, HOMmep Jabopa-
TOpHOW paboTHI, 1eNb padoThl, XOJ pabOTHl M €e pe3ynbTaThl. B oT4eT Takke BHOCAT BCE PH-
CYHKH, TaOJHMIbl, CXEMbl B COOTBETCTBMM C MNPHUHATHIMM B HAYYHO-TEXHHUYECKOW JOKYMEHTAalUu
o0o3HaueHusiMU. be3 opopmiieHns pe3ynpTaToB J1a0OpaTOpHON pabOTHI M CAAYM OTYETa CTY/AEHT He
JIOITYCKAETCs K BBIIOJHEHUIO CIIeyIoLei paOoThI.

[Tpu BBITONTHEHUH JTAOOPATOPHBIX 3aHATUH CTYNEHT 00s3aH OEpe)HO OTHOCUTHCS K oOpasiam
TOBApOB, yUeOHBIM MOCOOUAM, JabopaTopHOMY 00OpyaOBaHUIO M TNpuOopam. B ciydae wux mop-
YH CTYACHT 00si3aH BO3MECTUTh CTOMMOCTH HJIM PEMOHT MPHUOOPOB.

Ilepen BbIMOIHEHHEM pabOTHI CTYAEHT JOJKEH BHUMATEIbHO O3HAKOMHUTBCS C MpaBHJIAMU
paboThl M TEXHUKOW OE30MACHOCTH JKCILTyaTallud 000pYyAOBaHUS U TPHOOPOB.

YKA3AHUS IO TEXHUKE BE3OITACHOCTH

[Tepen HauasoM BBIMOTHEHHS pabOT oOyyaemble 00s3aHbI MPOUTH MHCTPYKTAXK IO MpaBuiIaM Oe3-
OIacHOI paboThI B 1a0OPATOPUU U PACTIMCATHCS B )KypHAJIE 10 TEXHHUKE 0€30IacHOCTH.

Kaxnoe pabouee MecTo T0JKHO OBITH OCHAILIEHO UCIPABHBIM TEXHOJIOTUYECKUM 000pYIOBAHUEM,
HHCTPYMCHTOM M IMPUHAIJICKHOCTAMU, TCXHOJIOTMYCCKUMU KapTaMU U MHCTPYKIHUAMU,; OIMIUCBIO 060py-
JIOBaHUS U KPaTKOW MHCTPYKIMEH 10 TeXHUKE Oe30M1aCHOCTH; MPOTUBOIOXKAPHBIMU CPEJCTBAMU U Ipa-
BUJIAaMH UX IIPUMCHCHMU.

CryneHTbl AOMYyCKaloTCs K paboTaM Ha 000pYIOBaHMHU U K JIAOOPATOPHBIM PabOTaM TOJIBKO MO/
HA/I30pOM TIPEToIaBaTellsl IMOCIe N3YYeHUs] O€30MMacHBIX MPHUEMOB paboT W MPOBEPKU 3HAHUHN TPABHIT
TeXHUKU Oe3omacHocTH. Heo6xoaumMo paboTars Ha TOM pabodeM, KOTOPOE 3aKPEIUIeHO 3a 00yJaroIuM-
Csl, ¥ BBITIOJTHSATH T€ paOOTHI, KOTOPBIC TIOPYYEHBI MPEIOIaBATEIIEM.

Bo Bpemst paboThl Henb3sl OTBIEKaThCs. CTPOro cobmoaaTh MpaBuiia BHYTPEHHETO PacIoOpsIKa.
He paboTraTe Ha TeXHUYECKH HECITPAaBHOM 000PYOBAaHHUH.

Kaxxnprit ctyneHT obsi3aH:



- IOJIb30BAaThCs CHeI.[O,Z[C)KI[OfI U MHAUBUAYAJIbHBIMU CPCACTBAMU 3alIUTHI;

- COJIepKaTh B YUCTOTE CBOE paboyee MecTo;

- coOMI0IaTh TPEOOBAHUS MHCTPYKIIUI IO TEXHUKE 0€30MaCHOCTH;

- COOJTIOaTh MPaBUJIA JINYHOW TUTHEHBI;

Ha pabounx mectax 3amperieHo: paboTaTh CTyIeHTaM, HE MPOLICAIINM MHCTpyKTax. [lepen
HaAyaJioM pabOThl B XMMHUYECKOH J1TaOOPATOPUH CIIEAYET 3HATh, YTO BCE XMMHUUECKHE BEIIECTBA B TOW WITH
HHOHU CTEIICHU SAOAOBUTHI. PC3YHBTaTOM BO3ﬂCﬁCTBHH BPCAHLIX BCUICCTB HAa OpraHU3M 4YCJIOBCKAa MOI'YyT
OBITh OCTpbIC WJIM XPOHHYECKHE OTpaBieHus. OCTpbie OTPABJICHHS SBISIOTCS CIICACTBHEM aBapUIHBIX
CUTYyalUi, pa3JIMBOM BPEIHBIX BEIIECTB WU IPYObIX HAPYIICHUH TEXHUKU 0€30aCHOCTH.

Bo u3bexxaHne XpPOHUYECKHX OTPABJICHHUI J1abopaTopHbie pabOThI ¢ ra3000pa3HBIMK, JIETYYHMH,
KUJIKHMMU U BPCAHBIMU BCIICCTBAMU pa3pCIaCTCA IMPOBOAUTDL TOJIBKO B BBITAKHOM H.H(a(by

[IpoHUKHOBEHHE A70B (aHWIMHA, OCH30Ja, TUOKCAHa, IUXJIOPITaHA U Jp.) B OPTaHU3M 4YeIOBeKa
4YCPEe3 KOXKY MOKHO IMMPECAOTBPATUTH WJIM YMCHBIINUTD IIYyTCM CO6JIIOI[CHI/ISI JIMYHOM TMTUEHEBI WIN nmpumce-
HEHUEM CICIIOASKIbl. KaXIblii yJaruiics npu paboTe ¢ BPEAHBIMU BEIICCTBAMHU JOJKEH IOJIb30BaThCS
OYKaMH MJI MAaCKOM JUISL 3alIUTHI I1a3 U JIWIA, PE3UHOBBIMU NIEpYaTKaAMU U PECTIMPATOPaMH ISl paObOThI
C MBUIAIIMMH BEIIECTBAMH, & B HEKOTOPBIX CIIYYasiX IMOJIb30BaThCs MPOPE3UHEHHBIM (hapTykoM. OcoOyro
OCTOPOXKHOCTh HEOOXOJMMO COOJIIOAATh TPH PabOTe C  OKUCIUTEISIMHU ([IEpMaHraHATOM, OMXpOMa-
TOM, XJIOpATOM, HOJATOM KaJus W HATPHs, XJIOPHOM, a30THOM, CEPHOU KHUCIOTaMH, OPOMHO# BOIOW U
Z[p) T.K. IIpU IIOMMaJaHUKU Ha OPraHUYCCKHUE BCUICCTBA U PA3JIMYHBIC TOPHOYNEC MAaTCPUAJIbl OHU BbI3bIBA-
IOT BOCIJIAMEHCHUS M B3PbIB.



JIABOPATOPHOE 3AHATHUE Ne 1

Tema: TexHUKa MUKPOCKOTIHPOBAHUS, CIIOCOOBI IPUTOTOBIICHUSI MUKPOITPETIAPaTOB.

[lenb 3anaTus: O3HAKOMIIGHHE C TEXHUKOHW MUKPOCKOIMUPOBAHUS PACTUTEIBHOTO ChIPhA, CO CIIO-
co0amMu IPUTOTOBJICHHSI MUKPOTIPETIapaToB

®dopmupyembie kommereHimu: [1K-4 - cnocoben omnpenensrts U aHaIM3UPOBATH CBOMCTBA CHIPH,
HOJ'Iy(l)a6pI/IKaTOB " IPOJOBOJIBCTBEHHBIX TOBApPOB, BIUAIOINNEC Ha OINTUMH3AIUIO TEXHOJIOTMYECKOI'O IIpPO-
ecca, KauecTBo U 6€30MacHOCTh TOTOBOM MPOAYKIUH, 3((GEKTHBHOCTh M HAJCKHOCTH MPOIECCOB TPOU3-
BOJICTBA,

1 TEOPETUYECKASA YACTb

1.1 3navyeHne MUKPOCKONMYECKOI0 MeTO/Ia aHAJIM3A

3HaHUE OCHOB aHATOMHYECKOW TUArHOCTUKU PACTUTEIBHOTO M KUBOTHOTO MHUIIEBOTO CHIPHS M03-
BOJIMT 0aKajaBpy NPaBHIBHO OLEHUTH U AaXE B PAJE CIIy4aeB MPOrHO3MPOBATH CTOHKOCTH TOBAPOB IPU
xpaHeHnd. Tak, COXpaHHOCTh MHOTHX IUIOZOB M OBOIIEH BO MHOTOM 3aBHCHT OT OCOOEHHOCTEH BHJO-
U3MEHEHHsSI TOKPOBHBIX TKAHEH, MPEMATCTBYIOIINX WX YBSIaHHIO M TOPAKEHUIO HACEKOMBIMHU, MHKPO-
opraHuzMamu ¥ Jp. MUKPOCKOIMYECKHI METO/ TIO3BOJISIET TAaKXKe BBISBHUTH MECTA JIOKAJTH3AINU TTHIIC-
BBIX BEIIECTB B KJIETKAaX PACTHTENIBHBIX M KMBOTHBIX TKaHEW M JJa)Ke OLIEHUTD MX COJIEPIKAHUE B IETIOM.

Jns uaeHTuUKau MPOAOBOJILCTBEHHBIX TOBAPOB M X JKCIIEPTU3BI CYIIECTBEHHOE 3HAUCHUE
UMEET MUKPOCKOITMYECKHI METOJl, OCHOBAHHBI Ha YCTAHOBJICHUU XapaKTEPHBIX aHATOMHYECKHX IIPH-
3HAKOB. DTOT METO/]I TO3BOJISIET OaKalaBpy HE TOJIBKO MPOBOIUTH MACHTHU(PHUKAIMIO M OLIEHKY KaueCcTBa
IUIIEBOr0 PACTUTEIHLHOTO CHIPhSl M BBIPA0ATHIBAEMBIX U3 HEro MPOJOBOJLCTBEHHBIX TOBAPOB, a 3aya-
CTYIO U peIuTh Bompoc 00 ux Qanscuduranuu. Hampumep, mo ¢popme u pazmMepy KpaxMaibHBIX 3EpeH
MOXHO HACHTH()UIIMPOBATH MPUPOAY Kpaxmaia WIM MYKH, OICHUTh HAJIMYUE MPUMECEel M UX KOJIH4e-
crBa. [1o MpUCYTCTBHIO IBETOUYHOW MBUTBIIBI MOYKHO OTJIMYUThH HATYPAIBHBIH MEIl OT HCKYCCTBEHHOTO, a
no e€ MOp(OIOrHYecKuM MpPU3HAKaM YCTAaHOBHUTH M BUJIOBYIO NMPUHAIEKHOCTh MEIOHOCHOTO pacTe-
HUSI, KOTOPOE HMCIIOJIB30BAIN MYENBI. DTOT METOJ] MO3BOJIIET TAK YK€ IMPOBECTH IKCIEPTHU3Y JIHCTA Yast
(OLIEHUTH HAJTMYKE M KOJIUYECTBO NMPUMECeHt).

JlaGopaTopHbIe 3aHITHS MTPOBOMSATCS B LENSX BBIPAOOTKH MPAKTHUYECKUX YMEHUN U TPUOOpETEHUS
MPAKTUYECKUX HABBIKOB HCIIOJIb30BAaHUS METOJIOB U CIIOCOOOB MHKPOCKONHWYECKOIO aHAJIM3a MHUIIe-
BOTO PACTUTEIHFHOTO M XHBOTHOTO CHIPbS, HEOOXOIMMBIX B JaibHEHIIeH MpodecCHOoHaNbHON AeaTeNb-
HOCTH 0akajaBpOB MNpPU IMpUEMKE TOBAPOB M HIKCHEPTH3E UX KauecTBa U O€30MaCHOCTH.

Ha maGopaTtopHbIX 3aHATHIX CTYACHTHI OTBEYAIOT HAa KOHTPOJBHBIE BOIPOCHI MO TEME, B TOM
qucie yyaTcsl MPaBUIbHO MOHUMATh HOPMBI JICHCTBYIOIEr0 3aKOHOJATENbCTBA M0 pacCMaTpUBACMbIM
npobieMaM U IPUMEHSTh UX K COOTBETCTBYIOIIM CUTYaITUSIM.

Jlis mpoBeieHUsT MUKPOCKOIIMYECKOTO aHallM3a MUILEBOT0 PAaCTUTENBHOTO ChIpbsl TPeOyeTcs psf
ONITUYECKUX MPUOOPOB: MHUKPOCKOII, OCBETUTEIH, OKYJISIPHBIE MUKPOMETPBI. MUKPOCKOT TI03BOJISIET TT0-
JY4YUTh YBEIMUYCHHOE HM300pakeHHE MENIKHX OOBEKTOB M HEOOXOTUM Ul M3y4eHHS aHaTOMHYECKOTO
CTPOEHHUSI pACTEHUM.

1.2 YeTpoiicTBO MUKpPOCKoOMA

3HaHUE OCHOB AHATOMHUHU MHILEBOTO CHIPbS IMO3BOJUT O3HAKOMHUTHCS C OCHOBHBIMH YEpTaMu
BHCIIHETO U BHYTPCHHETO CTPOCHUA JacTehd n OpraHoB MHUIIEBBIX paCTeHI/Iﬁ U c/X JKHUBOTHBIX, UX TKaHeH
U KJIETOK, a TaKXKe B Psijie CIy4aeB MPaBHJIBLHO OLEHUTh U MPOrHO3UPOBATh CTOMKOCTH TOBapa MpH Xpa-
HECHUMU.

Cpenu MeTOlOB HMCCIEIOBAHUS MPOJIOBOJILCTBEHHBIX TOBApOB M HX JKCIEPTU3bI CYIIECTBEHHOE
3HAa4YCHUE HUMCECT MI/IKpOCKOHI/IIIeCKPIﬁ, OCHOBaHHBIM HA 3HAHWHM WX aHATOMHH. DTOT METO ITO3BOJIACT
MIPOBOJIUTH MIEHTH(UKALIMIO U OILIEHKY KadecTBa MUIIEBOTO ChIPbs M BHIPAOATHIBAEMBIX U3 HEr0 MpoJIo-
BOJILCTBEHHBIX TOBAPOB, A 3a4acTyI0 M PEIIUTh BOIPOC O (aabcu(UKAINH, a TAK)KEe YCTAHOBUTh MECTa
JIOKAJIM3allH1 B KJICTKAX U TKAHAX IMUIICBBIX BCHICCTB U AAXKE OLUCHUTH UX COACPIKAHUC B LICIIOM.



s mpoBeieHus MUKPOCKOIIMYECKOTO aHalli3a MHUILEBOT0 PaCTUTENILHOTO ChIpbs TpeOyeTcs psn
ONTHYECKHUX NMPHOOPOB: MUKPOCKOII, OCBETHTEIH, OKYJIIPHbIE MUKPOMETPHI. MUKPOCKOM MO3BOJISIET TO-
JYYUTh YBEIHMUYEHHOE M300pakKeHUE MENKHX OOBEKTOB W HEOOXOMUM JUIsi M3yYCHHS aHATOMHYECKOTO
CTPOCHHMS PACTECHHI.

Muxkpockomnsl ObIBalOT 2-X BHUJOB: BU3yallbHbIE (M300pakeHUE paccMaTpUBACTCsS HEMOCPEICTBEH-
HO T10JT MUKPOCKOIIOM) ¥ IPOEKIMOHHBIE (M300paskeHNe MPOeKTUpYeTCcsl Ha dKpaH). Hanbonee mupoxo
B 1a0OpaTOPHOM MPAKTUKE W B y4EOHBIX HENSAX HCIOJIB3YIOT OMOJIOTHYECKHEe UMMEPCHOHHBIE MUKPO-
CKOIIBI. MHKPOCKOII COCTOUT M3 TPEX OCHOBHBIX YACTEH: onmmuyeckux npubopos, oceemumenbHou Cu-
cmembvl M wimamuea.

JIns onpeneneHust yBeTUUCHHS MHUKPOCKONA CIIEAYeT YMHOXKHTH COOTBETCTBYIOLIHMH IOKA3aTellb
OKyJIsipa Ha 3HaueHHe 00bekTHBa. K Mexannveckoil yactu npubopa OTHOCITCA: TYOYC, IITaTHB, CTOJHK,
cucteMa (POKyCHpPOBKH, pEBOJIbBEPHAs rooBKa. DOKyCHpOBKa BBIMOIHACTCS ABYMsI BUHTAMH (rpyOoii u
TOHKOW HACTPONKH), YTOOBI MOKHO OBLIO OBICTPO OTPETYIHPOBATH PE3KOCTh M300paKCHUS IpeaMeETa.
Jlnst m3ydenust MOp(oJIoTHH ¥ aHATOMHH ITUILEBOTO CBHIPbs B TaOOPATOPHOW MPAKTUKE U B y4EOHBIX IIe-
751X HanOoJiee IIMPOKO UCTIONB3YIOT OMOJIOTHYECKHEe NMMEPCHOHHBIE MUKPOCKOIIBI.

Pucynoxk 1.1 - Crpoenue
OMHOKYJISIPHOTO MHUKPOCKOMa ce-
punr W1002 Granum.

MoHokynApHaa
Hacajaka

OcBeTuTenb
OTPaKEHHOTO

K onruyeckum mpubdbopam
OTHOCATCS] OOBEKTUBBI H OKYJISIPHI,
KOTOpBIC YYaCTBYIOT B IIOCTpOE-
HUM H300paXeHUS M OOecreuu-
H— BalOT HEOOXOJUMBIC YBEITUICHHUS
06BeKTMBOB ! s MpenMeTa; paspelaromas Cro-
COOHOCTh MHKPOCKOIA 3aBHCHT
HCKJIIOUHUTEIIBHO OT OOBCKTHBA,
OKYJISIP CITYXKHT JJIs TaTbHEHIIero

MpeamMeTHbI :
YBEJIMYEHUS TOJIYYEHHOTO H300-
' — paxeHusl.
Obvexmuse HWanboiee Bax-

Has 4acTh MHKPOCKOIIA, COCTOHT

W3 psja JIMH3, 3aKIOYEHHBIX B

METAUTMYEeCKUd  1uiauHap. Ha

BEPXHEM KOHIIE IMIIMHIpPA UMEET-

csi pe3b0a, ¢ MOMOUIbIO KOTOPOU
00BEKTUB BBHHUMBAETCS B PEBOJIBBE.

Ilepeonssn nunza, obpamieHHas K 0OBbEKTY, Ha3bIBaeTCs (POHTAIBLHON. YBEIUUYUTENbHAS CIIOCO0-
HOCTh OOBEKTHBA 3aBUCUT OT (POKYCHOTO paccTOsHUS GPOHTAIBHON TUH3BI. DOKYCHOE pacCcTOsHUE 3a-
BHCHUT OT KPHBHU3HBI JIUH3EI. UeM MeHbIIIe KPUBHU3HA M MEHBIIIE pa3Mephl JIMH3BI, TEM MEHbIIE (POKYCHOE
paccTrosiHue U TeM Oosbliiee yBenudeHne MaéT 00BEeKTUB MUKpPOCKoMa. Jlpyrue MuH3bI, CIASAYIOIIHNe 3a
(pOHTATBHOMN, HA3BIBAIOTCS KOPPEKIIMOHHBIMH WM CITY)KaT JUIS YCTPAHCHHS ONTHYSCKUX HEIOCTATKOB
nzoopaxenus. O0vexTuBbl 10,40 ABIAIOTCS CyXUMU CUCTEMaMH, T.K. IpU pabOTe ¢ HUMHU MEXKIY Tpe-
napaTtoM U (ppOHTAIBHOW JTMH30W HAXOAWTCS CIOW BO3IyXa, JIydd CBETa, MPOXOMIS Yepe3 cTekio (N =
1,5) u momagas B MeHee MJIOTHYIO cpeny (Bo3ayx N = 1), pacceMBaAIOTCSA U HE MOJHOCTHIO MOMAAI0T B
o0bekTuB. [losTOMy cyxumu 0OBEKTHBaMH JocTUTaeTcs HeOombinoe yBenudenue (500-600 paz). s
JOCTUKEHHSI HAauOOJBIIEr0 YBEIMYEHHUs MPUOETaloT K UMMEPCHH (TIOTPYKEHHI0) O0OBEKTHUBA B CPELy,
MMEIOIIYI0 KO3(PIHUIIMEHT TIpesioMIIeHUs, OJIM3KUNA K KO3(PPHUIIMEHTY MpeToMIIeHHsI CTeKIa. Takou cpe-
J0M siBysieTcs kexpoBoe Maciio (N = 1,515).

PeBonbBepHoe
YCTPOWCTBO



Oxynsapbl - MEHEE CIIOXKHBIE CUCTEMBbI, COCTOST U3 2-X IJIOCKOBBINYKIIBIX JUH3. BepxHss nuH3a,
oOpallleHHas K TJia3y, Ha3bIBaeTcs IIa3HOW, HIKHSSL — coOupaTenbHoi. JIMH3bI OKylspa 3aKiII0ueHbl B
O0IIYI0 METAUTUIECKYIO TPYyOYy.

llImamue_ciyXUT OCHOBOM JJIsI ONTUYECKONM M OCBETUTEIBbHOW 4YacTeid MUKpOCKora. OCHOBHBIE
YacTH IITAaTHBA: IMOJAKOBOOOpPA3HbIE OCHOBAHUS, MM OalIMak, TyOycoaepkaTelb, TyOyC, CHaOKeHHBIN
PEBOJILBEPOM, MEXAHU3MBI IPyOOT0 1 MUKPOMETPUUECKOTO JBIKEHUS TyOyca, IpeIMETHBINA CTOJIHK.

Tybyc cnyxut Juisi pa3MelleHns 0OObEKTUBOB U OKyJisipa. PeBonbBep umeeT 3-4 rHe3na AJis BBUH-
yiBaHUS OOBEKTUBOB, YTO MO3BOJIIET OBICTPO MEPEXOAMTH OT OJHOTO yBEIWYEHHs K Ipyromy. Mexa-
HU3MBI TIepPeIBIDKEHUS TyOyca ClyKat i HaBeneHus: Ha Gokyc. ['pybast pokycupoBKa OCYIIECTBIISCT-
Csl C MOMOUIBI0 MaKpOMETPHUECKOro BUHTa (KpeMmaibephl). bonee ToHkas (GoKycHpoBKa JOCTUTaeTCs
MHUKPOMETPUIECKIM BHHTOM.

IIpeomemmnulii cmonuk CIyXUT AJs pa3MeIlleHus uccienyemMoro oobexra. MiMerorcess HermoABUKHbIE
CTOJIMKY WM BpAIAIOIIUECs, TocIeaHre 0oee yaoOHbI, T.K. 00€CIIeYHBAIOT TJIABHBIC MEPEIBIIKESHUS HC-
CJIeyeMOro 00bEeKTa B TOPU30HTATIBHON TIIOCKOCTH.

1.3 IIpaBuJia noJib30BaHUsI MUKPOCKOIIOM

[lepen HagamoM paboTHI CIIEAYET MOATOTOBUTH ce0€ MECTO 33 CTOJIOM, IOCTaBUB yJOOHBIN CTYIL
Bce peiicTBusi He0OX0IMMO BBIIONHATH TONBKO cuis. [Ipubop Hamo mpoTepeTh OT MBbLUIU U MSATEH MST-
KoH canderkoid. 3aHsIB MECTO 3a CTOJIOM, YCTAHOBHTHh MUKPOCKOI HEMHOTO JieBee ce0si. PaboTa HaunHa-
eTcsl ¢ HeOOJNBIIOr0 YBEJIMYEHHUs. 3aTeM YCTaHABIIMBAETCS YpOBEHb ocBemleHus. s aToro ciemyet
BKJIFOUUTh UCTOYHUK CBETA W, IV B OKYJIAP OJHHUM IJIa30M, (€CIM MUKPOCKON-OUHOKYJISP, CMOTPUM
IBYMsI TJIa3aMU) YCTAaHOBHUTH HYXHYIO SIPKOCTb. ECITM MUKPOCKON € 3€pKaJioM, €ro HaIlpaBIsiOT BOTHY-
TOUM CTOPOHOM Ha OKHO, YTOOBI OTPAKCHHUE CBETA IMOMAIaJI0 HA MPEAMETHBIN cTonuk. Korma nmpubop 0y-
JIeT HACTPOEH, HA CTOJIMK KPEMUTCS 3aKMMaMH UCCIeNyeMblii 00bekT. [lanee, BUHTOM rpy0oii peryiu-
POBKHM TyOyC yCTaHaBJIMBAeTCs TaK, YTOObI PacCTOSIHUE MEXIY JIMH30M U IPEAMETOM ObUIO 4—5 MM.
[IpoBepuB MecTONoONOKEHNE 00BEKTa, BAHTOM TOHKOM PEryJIMpOBKU yCTAHABIMBACTCS OKOHYATEIbHAs
pe3kocTh. [l 1eTalbHOrO M3Y4YeHMs peaMeTa, TIOBEPHYB PEBOJIBBEPHYIO T'OJIOBKY, CIEAYET YCTaHO-
BUTh OOBEKTHB, yBenuuuBaromuil B 40 pa3. 3areM onsTh MUKPOMETPEHHBIM BHHTOM HAacTpPOUTH Ipa-
BUJIBHBINA (pokyc. [Ipuyem peryampoBka OCYIIECTBISIETCS TaKMM 00pa3oM, YTOOBI pUCKa Ha BUHTE MO-
CTOSSHHO HaxoJMJIach MEXAY JIByMs 4epTOYKaMU Ha KOpoOke MexaHus3ma. Ecim 3To mpaBuiio Hapy-
IIUTh, BAHT IPOCTO MEpPECTaHeT padoTaTh. 3aKOHYUB paboOTy ¢ OOJBLUINM yBEJINYEHUEM, CIEAYET ONSATh
BEPHYTbCS Ha Majloe 3HaueHHe, MOJHATh OOBEKTHB, yOpaTh OOBEKT CO CTOJIA, IPOTEPETh BCE AETAIU
npubopa, MIOCTaBUTH ero B mkag U HaKpBITh MOJINATUIIEHOBOM IJIEHKOM.

1.4 TloaroroBka MaTepuaa A1 MUKPOCKONMUYECKOI0 HCCIeJOBAHUS

Jl71s IpUroTOBIEHUS MPENapaToOB MUIIEBOE PACTUTENIBHOE ChIPhe HEOOXOIMMO Pa3MATYUTD.

CylIecTBYIOT pa3iuyHble CIOCOOBI pa3MsArdyeHusl MaTepuaia: XOoJOAHOe pa3MayuBaHHE, KHUIIIye-
HUeE, pa3MsTryeHue B BOAHBIX Mapax, BO BIAXHON Kamepe U Ap. 0ojiee MHPOKO IPUMEHUM TOpSUHi cIio-
co0 pa3MsTyeHUs.

Topsuuii cnocob pazmseuenus Hanbosee MpocTo U ObICTpbIN. HebompIme KyCOuKu ChIphs JJTH-
HOU 1-2 cM kunATAT B Boje. Kopy OOBIYHO KUMATAT B TEUEHUH 3-5 MUHYT; MOJ3E€MHBIC OPTaHbl pacTe-
HUH, B 3aBUCUMOCTH OT IJIOTHOCTH U cTereHu oapeBecHeBeHUs TkaHei — 10-30 mun. [Tnoxsr u cemena
MOKHO pa3MSTYUTh CIOcOO0M pacnapuBaHus. HeGosbloe KOIMUECTBO BOABI JAOBOJAT 10 KHUIIEHUS,
IJIOJBI U CEMEHA 3aBS3bIBAIOT B MApIII0 M MOJABEIIMBAIOT TaK, YTOObI OHM HAXOAWJIUCh B TMapax, HO He
norpyxainuck B Boay. PacnapuBanue npogomkaercst 15-30 MunyT win 6osiee B 3aBUCUMOCTH OT TBEp-
J0CTU OOBEKTA.

JIMCThs M LIBETHI HE TPEOYIOT CIOXKHON U MPOJOIDKUTENBbHOW 00paboTku. Jlis pa3MsarueHus u mpo-
CBETJIEHUS UX KUIATAT B 3-5% pacTBOpe €IKOi 1Ie04YH B TeUEHUHU 2-5 MUHYT B 3aBUCUMOCTH OT TOJI-
IIMHBI U TUIOTHOCTU OOBEKTa, HE JOMYyCKas CHWJIBHOrO pasmsrdeHus. Ilociie KUIsUEeHUs copepKumoe
BBUIMBAIOT B YAIlIKy U TIHIATEIHLHO MPOMBIBAIOT BoJoM. HemocTatok — cunpHOe pa3dyxaHue KIEeTOYHBIX
000JI0YeK 1 BHIMBIBAHHE COJICPKUMOTO KIETOK.



MuUKpOCKOIMYECKUI aHaIu3 OCHOBAH Ha ONpPENEJICHUHU MPU3HAKOB AaHATOMUYECKOI'O CTPOEHUS U
OOBIYHO MPUMEHSETCS ISl UCCIIE0BAHUS PE3aHOI0 MOPOIIKOOOPA3HOTO PACTUTEIBHOTO CHIPhSI.

1.5 XKuakocTu, npuMeHsieMble VISl H3rOTOBJEHHSI MUKPOIIPENapaToB

Llenb MUKPOCKOITMYECKOTO aHalN3a — YCTAaHOBHUTD MOMJIUHHOCTD CBIPbs. [t 3TOro paccmarpusa-
eMbIii 00BEKT MOMEIIAI0T Ha MPEJMETHOE CTEKJIO B Karjle XHIKOCTH W HAKPBHIBAIOT IMOKPOBHBIM CTEK-
oM. JKHMIKOCTH, NMPHUMEHsSEMbIEe IJsl M3TOTOBJICHHUS NpPENapaToB, HA3bIBAIOTCS @Kmouarowumy. OHH
UMEIOT pa3sHOe Ha3HA4YEeHHUE U JEATCs Ha 2 rpynnbsl: nHaAnGGepeHTHse u npocsemsonme. Manudde-
PEHTHBIE KHUJIKOCTH — 3TO BOJIA, IIIMLIEPHUH, MACJIO; MPOCBETIISIONINE — PACTBOP XJIOPAJITHIpaTa, pacTBO-
PBI TUIPOKCHUIOB KaJIHS M HATPHSL.

NunuddepeHTHbie KUIKOCTH HE pearupyroT ¢ UcciIeayeMbIM chipbeM. CIlykaT Cpefoi Ui ero
paccmoTpenus. Boia mpuMeHsieTcst A1 OpUEHTHPOBOYHOTO HCCIIEIOBAHUS, OHA HE U3MEHseT Gopmy u
OKpacKy KJIETOK. B Bojie XOpoIo mpocMaTpuBalOTCsl KpaxMallbHbIE 3€pHA U BKJIIOUCHHS OKCallaTa Kajlb-
I¥sI, HO B HEH pacTBOPSIETCS CIM3b M PacIalaloTcs aleidpOHOBBIE 3epHA, a )KUPHOE MAciIo COOMpaeTcs B
Oonee kpynHbIe Karumd. [1o cpaBHEHUIO ¢ BOJOW B TIIMIIEPUHE MPENapaThl HE BBICBIXAIOT M MOTYT COXpa-
HATBHCSI HECKOJIBKO JHEH. OH OTHOCHUTCS K €J1a00 MPOCBETISIOIIUM KHUJKOCTAM, TaK KakK IpPU €ro mpo-
JOJDKUTEIIEHOM BO3/ICHCTBUH TKaHU CTAHOBSTCS MPO3PAYHBIMH. Maciao MpUMEHSIOT Ui HaOIroaeHus
PacTBOPHMBIX B BOJIC BEIIECTB.

IIpocBetnstomue xuakoctu. VX HazHaueHue — chenars npenapar Oosee npospayHbiM. Jlydrneit
MPOCBETIISIONICH )KUIKOCTBIO SIBIISIETCS. PacTBOP Xyopainruapara. [Ipu ero Bo3aeiicTBUM BO3AyX U3 Ipe-
mapaTta BBITECHSIETCS, KpaxMallbHbIe 3€pHa pa3OyXaroT M pacCIUIBIBAIOTCS, KUPHBIE U d(UpPHBIE Macia
pactBopsitorcsi. benkoBsie BemiecTBa, XJI0pOGHUILL, CMOJIBI M APYTHE BKIIOYCHUS Pa3pyLIalOTCs; TEMHO-
OKpalIeHHbIe 000JIOYKU CBETIICIOT; 0€3 M3MEHEHUs OCTAIOTCS BKIIIOYCHHS OKcayiaTa Kaublus. Tak Kak
XJIOPAJITUAPAT JEHCTBYET MEUICHHO, IperapaT peKOMEHIYeTCsl TO0TPeTh, HO HE KUIATHTH. JlelicTBre
pacTBOPOB T'MJIPOKCHUJIOB Kajlusl M HAaTpHsl B pa3iMuHbIX KOHLEHTpauusax (oT 3 go 5%) cxomHo ¢ neu-
CTBHEM XJIOpaITHIpaTa: KpaxMalbHbIe 3epHa pa30yXatoT U ObICTpee MpeBpalaoTCcs B KIICHCTEp, KUPHI
NP HArPEBAHWU OMBUISIOTCS.

1.6 TexnHumka MUKPOCKONHYECKOT0 aHATU3A

OOBeKT AN MHKPOCKOIIMYECKOTO HMCCIEI0BaHUS, MOJATOTOBIEHHBIH COOTBETCTBEHHO OCOOEHHO-
CTSIM KaXKI0W MOP(OJIOrH4eCcKON IpyIIbl, JOIKEH ObITh 3aKJIIOUEH B KaKyl0-TH00 KHUAKOCTh, TaK KakK B
CYXOM BHJIe¢ OOBEKTHI TeMHBl M Hepa3nuduMbl. CTeneHb BUIUMOCTH pa3HbIX OOBEKTOB OCHOBaHa Ha
pa3IMuuy HUX ONTHYECKUX CBOMCTB, a TAaK)KE€ ONTHYECKHX CBOMCTB Cpelpl, B KOTOPOM OHHM paccmar-
PHUBAIOTCH.

Best Mukpockonuueckasi TEXHUKAa CBOAUTCS K TOMY, YTOOBI MOJIYYUTh Pa3iIHMuHbIE CTPYKTYPBI, sic-
HO pa3JInYMMble B MHUKPOCKOII, YEMY CIOCOOCTBYET MPOCBETJECHHE, OKpaIlMBaHUE OOBEKTOB, MPOIH-
TBIBAHHUE UX TEMU WM UHBIMHU XUJKOCTSIMH, IOMEIICHUE B COOTBETCTBYIOIIYIO CPENY U T. .

CrexkJa, UCTIONb3yeMbIE JIJIsl IPUTOTOBJIEHUS! MUKpPOTIpenapara, J0JKHbI ObITh YUCTBIMU U CYXUMH.

IIpenapar Ha IpeIMETHOM CTEKJIE HAKPBIBAIOT TOKPOBHBIM CTEKJIOM. [Ipn HeocTOpoKHOM Hakna-
JIBIBAHUH ITOKPOBHOT'O CTEKJIAa B IIpenapaTe 4acTo 00pazyroTcs My3bIphKU BO3/1yXa, IO3TOMY CTEKJIO ciie-
JyeT KJIACTh HAKJIOHHO, MPUKOCHYBIIWCH CHA4ajla OJHUM KpaeM K JKUIKOCTH, a 3aTeM, IPHUACPKUBAS
CTEKJIO UIJIOH, MOJIOKUTh MOJHOCTBIO. [IomaBiine my3bIpbKy BO3yXa MOXKHO YIaJIUTh JIETKUM IIOCTY-
KMBAaHUEM I10 ITOKPOBHOMY CTEKJIy TYNBIM KOHIIOM IPENapOBAIbHON MIJIbI WM CJIErKa IMOJOTPETh HaJ
IIaMeHeM ropenku. HarpeBanue npuMeHsIoT TOJBKO B T€X CIydasiX, KOrJa B 00beKTe HEeT BEUIeCTB, KO-
TOpPbIE MOTYT U3MEHSIThCSI OT BBICOKOW TeMIlepaTyphl (HalpuMep, Kpaxmai), B IPOTUBHOM cilydae Ipe-
napaT MCCIeAyoT cHavyana 0e3 HarpeBaHus. Eciu BKiIIouaromas KHAKOCTh HE 3aIlOJHSAET BCEro Mpo-
CTPAHCTBA MEXAY IIPEAMETHBIM U TOKPOBHBIM CTEKJIOM HJIM OHA MCHApWJIACh IIPU HarpeBaHUU Ipenapa-
Ta, TO ee J00aBJIA0T COOKY HEOONMbIIMMHU KarisiMu. Ecin, Ha060poT, MOKpPOBHOE CTEKIIO CBOOOIHO Ijia-
BaeT BCJIEJCTBUE M30BITOYHOIO KOJIMYECTBA KHUAKOCTH, TO €€ CIeAyeT 0TOOpaTh MpU MOMOIIU MOJIOCKU
¢GuIbTpOBANBHOM Oymaru, 1mojaBe/ieHHoN cOoKy. [TokpoBHOE CTEKIO JOJIKHO OBITH COBEPILIEHHO CYXUM
CBEPXY U HE IUIaBaTh, a INIOTHO IIPUJIETATh K IPEIMETHOMY CTEKILY, IAPAJLIEIBbHO €r0 IIOBEPXHOCTH.



Ecnu k roroBoMy MHKponpenapaTy Tpedyercs IpuOaBUTh PEAKTUB MM 3aMEHUTH BKIIIOYAIOIIYIO
XKUIKOCTh, TO HY’)KHO HAaHECTH |—?2 KaIljiu peakTUBa PsiIOM C IOKPOBHBIM CTEKJIOM, HE CHUMAs €ro, a ¢
MIPOTHBOIOJIOKHON CTOPOHBI OTOOPATh KHUIKOCTD MOJIOCKOU (pubTpoBanmbHON Oymaru. Eciu skuaKocTh
OuYeHb TI'ycTas (Hampumep, IIUIEpPUH), TO Ui 100aBIeHUS €€ TOKPOBHOE CTEKIIO CIeAYyeT MPUIIOAHSITD C
OJIHOTO Kpas UIJIONM WM CHATH ero. MHorna mpu OKpallMBaHWM IPUXOJIUTCS MEPEHOCUTHh OOBEKT Ha
Jpyroe NpeaMEeTHOE CTEKJIO (OKpalluBaHue yI00HO IPOBOANUTH HA YaCOBBIX CTEKJIAX, B BHIAPUTEIbHBIX
yalkax, OroKcax).

Jlns ydiiero MpOCBETJICHHUS HCCIENyeMOro OoO0beKTa ero HarpeBaroT. [IpoaomkuTenbHOCTh
HarpeBaHusl pas3jiiyHa B 3aBHUCHUMOCTH OT BHJa Cbipbsi. HarpeBaroT mpenapar, 3aKpbIThlil TOKPOBHBIM
CTEKJIOM, Ha HEOOJBIIIOM IUIAMEHU TOPEJIKM WM Ha 3JIEKTPOIUIMTKE, MOKpbITON acoectom. [Ipu Harpe-
BaHHUM CJIEJIYEeT JIepXKaTh €ro HAKJIOHHO, moja yriiom 10-15° (Tak nydiie ynansitoTcss U3 OObEKTa Iy-
3BIPbKU BO3/1yXa), MHOTJA IOBOJAT 10 cIab0ro 3aKUIaHMsl KUAKOCTH, YTO YCHUIIUBAET MPOCBETISAIONIEE
JIECTBUE PEAKTUBA.

2 [IpakTnyeckas 4acTb

3A/JAHUE 1. H3yuenue cmpoenus pacmumeibHOll K1emKu

Mamepuanvl u peakmuguvl: 3aMOYEHHBIE B BOJE KYCOUKH COYHBIX YELIyH pernyaTroro Jjiyka, KOpHe-
IUI0JIa MOPKOBH, IIJIOIa KPACHOTO IepIia; MUKPOCKOIIBI, TPENapoBaIbHbIC UIJIbI, OPUTBBI, IPEIMETHBIE U
MMOKPOBHBIE CTEKJIA, CTAKAHUYMKH C BOJIOH, 1%-HBbIi1 pacTBOp ioza.

Ilpenapam 1. O6wuii 6uo knemxu. IIpenapoBabHON UTJIONW OTAEISIIOT KyCOUYEK KOXKHIIBI COUHOM
Yelyr JTYKOBUIBI (C €€ BBIMYKIIONW CTOPOHBI, He Oosiee 2-3 MM) U MOMEUIAIOT €To B Karllio pacTBopa Homa
Ha TPEJAMETHOM CTEKIJIE, PACHPSIMIISIIOT OOBEKT WUIVION M OCTOPOXKHO HAKPBIBAIOT YUCTHIM IOKPOBHBIM
crekioM. [lonyyaroT BpeMeHHBIN npenapar THNA «pa3laBieHHas KamisDy. MUKpPOCKONUPYIOT Hpenapar
IIPU MaJIOM YBEIMYEHUU (0OBEKTUB 8X), HAXOAAT y4acTOK, TJ€ KJIETKU PACHOJIOKEHbI B OJUH Psijl, a UX
COZEPKUMOE BUIHO SICHO U YETKO, M MPOJODKAIOT MUKPOCKOIIMPOBAHUE TIPU CPETHEM yBeTHUeHUH (00b-
extuB 40x). Moy okpammBaeT GeIKH B 5KENTOBATO-OyPHIii IIBET (32 CUET HOMPOBAHMS OCTATKOB APOMATH-
YEeCKUX AMHUHOKHUCIIOT), TO3TOMY B MpernapaTe OKPALIMBAIOTCS TOHKHH CI0H IUTOIIAa3Mbl U SIpO, @ BaKy-
0JIb U 000JI0UKa OCTarOTCs OeclBETHBIMU. PaccMaTpuBaroT npenapar u JAefaloT CXeMaTHUeCKUH PUCYHOK
¢ 0003HaYEeHHUEM OCHOBHBIX KOMIIOHEHTOB PAaCTUTENLHOM KIIETKH.

Ilpenapam 2. Xpomonaacmul ¢ knemkax pacmenuii. bBputeoii 1enaT BO3MOXKHO 00jiee TOHKHE U
HeOombue (1-2 MM) cpe3bl KOpHEII01a MOPKOBU M MSIKOTH IIOJIa MepLa, MOMEIIAI0T UX B KAaIUIU BOJIBL,
MO’KHO Ha OJJTHOM MPEAMETHOM CTEKJIE, HAKPHIBAIOT TIOKPOBHBIM CTEKJIOM U PACCMATpPUBAIOT, KaK OIUCAHO
BhIlIE, ¢ 00BbeKTHBaMHU 8X U 40X. XpoMormiacTel MOPKOBH BH/IHBI B BUJIE TPEYTOJbHBIX MM UTOJIBYATHIX
CTPYKTYp >KEJITOBAaTO-OPaHKEBOrO IIBETA, XPOMOIUIACTHI Meplia KPYIMHEEe U BHIMJISIIAT B BUAE OKPYIJIBIX
WIN JIMH30BHJIHBIX Telel KpacHoro nsera. Ha pucynke orpaxkaroT GopMy M IBET XpOMOILJIACTOB 3THX
pacTEHUH.

Conep:xanue oTuyera: madopaTopHas paboTa T0opKHA OBITH OhopMIIEHA COTIIACHO TPEOOBAHUSIM
pUIOKEHus |
KOHTPOJIBHBIE BOITPOCBI
1.Kak moAaroToBUTH MaTepuan sl MUKPOCKOITUPOBAHUS?
2.YT0 MOHUMAIOT IO/ TOPSTYUM CITOCOOOM pa3MsTUCHHS?
3.llenap MUKPOCKOMTUYECKOTO aHAIH3a?
4.Yto Takoe BKIIIOYAIOIINE KUIKOCTH U KaKie OHU ObIBAaroT?
5.TexHrKa MUKPOCKOITMYECKOTO aHAIIM3a

JIABOPATOPHOE 3AHATUE Ne 2

Tema: Jlokanuzauss TUTATETHHBIX BEIIECTB B KIETKE U TKaHSAX pacTeHHi. [ McToXUMUYecKuit
1 MUKPOXUMHUYECKUN aHATN3 PACTUTEIHHOTO CHIPHSI.

Llenp 3ansaTus: O3HAKOMIIEHUE C TEXHUKOW T'MCTOXMMHYECKOTO MU MHUKPOXHMMHUYECKOTO aHaIM3a
PaCTUTEIBHOTO CHIPbSL.




®opmupyembie komnerenuuu: [1K-4 - cnocobeH onpenesnsts u aHAIU3UPOBATH CBOWCTBA CHIPHS,
noypadpuKaToB ¥ MPOJOBOIBCTBEHHBIX TOBAPOB, BIUSIONIME HA ONTHUMHU3AIMIO TEXHOJIOTHYECKOTO IPO-
ecca, KauecTBo U 0e30MacHOCTh TOTOBOM MpoayKuuu, 3((GEKTUBHOCTh M HAJCKHOCTh MPOIECCOB TPOU3-
BOJICTBA,

1 TEOPETUYECKASA YACTb
1.2 Jlokanu3anusi NMUTATEJIbHBIX BEIIECTB B KJIETKe W TKAHAX PacTeHUit

Bce sxuBble opraHusMbl (KpoMe BHPYCOB)
COCTOSIT U3 KJIETOK, MHOTJ]a UIMEETCSl MEKKIIETOY-
Hoe BenlecTBo. CTpoeHue KJIETOK pacTeHUM, IpH-
OOB ¥ KMBOTHBIX B OOIIMX YepTax €AuHO (SApo,
UTOIUIa3Ma, MUTOXOHAPUH, MEMOpPaHHBIA KOM-
IUIEKC C pubocoMamH).

[Ipu paccMOTpeHUHM KHUBOW PACTUTEIBHOM
KJICTKH B OOBIYHOM CBETOBOM MHKPOCKOIIC BH/I-
HBI CJIEYIOIIME DIIEMEHTBI €€ CTPYKTYpbI: KIle-
TOYHAsi CTeHKa (000JI0UKa), MOKPHIBAIOIIAs KIIET-
Ky CHapyXu W TpUJarolias eil omnpeaereHHYIo
¢dbopmy; omHa (WM HECKOJBKO) TMpo3padHasi Ba-
KyoJib C KJIETOYHBIM COKOM (MHOTZIa OKpallleH-
HBIM); IIUTOIIa3Ma MEXIy OO0OJIOUYKOW M BaKyo-
JbI0; Haxofsileecss B LUTOIIa3Me sapo. B cre-
UATU3UPOBAHHBIX KIIETKaX MOXHO BHJICTh TaK-

e pazHoOoOpa3Hble IUIACTHIBI U BKJIIOYCHHS B
EhsCraied BHIC 3epeH, Kamelb, KpUCTAIIOB | Jp.

KneTo4yHaa
CTeHKa

TOHOMNAacCT KpaxXMmans:

Xnoponnacrt

rpana

UEHTPANBHASA
BAKYOJb

NHUNMAQHaA Kanna

%/ annapar
Fonbgxu

Puc. 1. Ctpoenue pacTUTEIBHOMN KIETKH

Knerounasi cTeHKa COCTOUT TJIaBHBIM 00pa3oM M3 KIETYaTKH (LIEJUTIOIO3bI), & TaKKe MEeKTHHOBBIX
BEIIECTB U TMOJYKJIETUaTOK (reMHIle/uTrono3). Kinerounas creHka oOecreunBaeT OTIEIbHBIM KJIETKaM U
pPacTeHMSIM B 1I€JIOM MEXaHMYECKYIO0 IPOYHOCTh U onopy. C TeueHneM BpEeMEHHU KJIETOYHAsl CTEHKa YTOJI-
1aeTcs U rpy0eeT 3a CueT OTII0KEHUS BCEil €€ BHYTPEHHEW CTOPOHBI IOMOTHUTENIBHBIX CII0EB KIIETYATKH.

Jnst nanpHEHIero ynpoyHeHUsl CTEHKHU Psiia CIIEMATU3UPOBAHHBIX KJIETOK MPOMUTHIBAIOTCS KYmu-
Hom (KyTUHU3aLUA), cybepurom (ONPOOKOBEHUE), iucHuHoM (OJIPEBECHEHNE) WU TTOJIBEPTalOTCs] MUHE-
panuzanuu. Kneroynast CTeHKa He UMEET MUILEBOTO 3HAUEHUS, TOCKOJIbKY €€ KOMIIOHEHThI HE TIepeBapu-
BaIOTCS B OPTaHU3ME YEJIOBEKA, OJJHAKO HAIMYWE KJIETYATKU U APYTUX MHIIEBHIX BOJOKOH B MHIIE HEOO-
XOJIIMO: 3T HEYCBAaMBAeMbIE BEIIECTBA UTPAIOT BAXHYIO (DU3UOIOTUYECKYIO POJIb, PEryIUpys MUIlEBa-
peHue.

[{uToruiasmMa — CJIOXHBIN 10 COCTaBy, BS3KH KOJUIOWAHBIN pacTBOp Oenko, PHK, amuHOKMCHOT,
YTJIEBOJIOB, HYKJICOTHIOB M APYruX BemiecTB. OHA CIY)KUT MECTOM XPAaHCHHs BAKHEUIITNX OMOMOJIEKYI 1
OCYILIECTBIICHUSI MHOTHX IPOIIECCOB OOMEHA BelIecTB. Mex a1y Hell U 000JI0YKON pacroiiaraeTcsi TOHKast
OeTKOBO-TTMTIHAHAS MeMOpaHa, WIH T1a3MOoJIeMMa, HE BUIUMasi B OOBIYHOM CBETOBOM MHUKPOCKOTIE.

Bakyonb - MelkoBUIHAS CTPYKTYpa, HAIOJHEHHAs! KJIETOYHBIM COKOM M OTTPaHUYEHHAs OT LUTO-
IU1a3Mbl TOHKOM MeMOpaHoW (ToHoruiacToM). KieTouHblif COK - KOHLEHTPUPOBAHHBIM BOJIHBIA pacTBOP
IEJIOTO psiZia BAXKHBIX MUIIEBHIX U (DU3MOJIOTUYECKH aKTUBHBIX BEIIECTB: CaXapoB, aMUHOKUCIIOT, BHTa-
MHHOB, HYKJICOTH/IOB, OPTaHUYECKUX KHUCIOT (S0JI0YHON, TUMOHHOM, NIABEJICBON, BUHHOW, STHTAPHOU
1p.), MUHEPAIBHBIX COJICH, MUTMEHTOB, alIKaJlOUJOB, TTTUKO3UI0B, TyOMIBHBIX BeIIecTB U aAp. [lumesas
LIEHHOCTh MHOTMX BHJIOB PAaCTUTEJIBHOTO CHIPhSI OMPEIEISIETCS UMEHHO COCTABOM KJIETOYHOTO COKa. AH-
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TOLMAHbl (KpacHO-()MOJETOBbIE NMUTMEHTHI) KIETOYHOI'O COKa YacTo OOYCIOBIMBAIOT XapaKTEPHYIO
OKpacKy LIBETKOB, IIJIOZIOB, TOYEK, TUCTHEB U KOPHEIJIO/IOB.

[Tnactump! - KpynHble MEMOpaHHBIE OPraHOHU Bl OBAJIBLHOM (JOPMBI, XOPOIIO Pa3IMIUMbIE C TIOMO-
IIbI0 CBETOBOI'O MHMKpOCKoNa. B 3aBucHMMOCTH OT cocTaBa, OKpacku M (YHKLMH IIaCTUIbI AEIATCS Ha
XJIOPOIIIACTHI (3eNEHBIE), XPOMOILIACTHI (KENTO-OpaHIKEBbIC WM KPAcHBIC) W JICHKOIIACcThI (OeciBeT-
Hble). Hanbosee BaXkHyIO poJib B )KU3HHM PACTEHUS UTPAIOT XJIOPOILIACTBI, COJEPIKALINE 3€JIEHBIN TUTMEHT
XJIOPOGUIUT: B HUX MPOMCXOAUT Tporiecc POTOCHHTE3a U HAKAIUIMBACTCS MIEPBUYHBIA Kpaxmai. IMenHo
XJIOPOIUIACThI OKPAILUBAIOT JIUCThS X MOJIO/IbIE CTE0IM MHOTHX PAaCTEHHMH B 3€JIEHBIN LIBET. XpOMOILIACThI
COJIEPIKAT PA3IMYHbIE KAPDOTUHOUIHBIE IIMTMEHTBI KEINTOM, OPAHKEBOM MM KPacHOM okpacku. Hamnunem
XPOMOILIACTOB 00YCIIOB/IEHA OKPAaCKa OCEHHUX JIMCThEB, JIEIECTKOB MHOTMX LIBETKOB U MSKOTHU IUIOJIOB
(TomaroB, mepia, aOpUKOCOB, PSOUHBI, IMUTIOBHUKA U JIP.), @ TAKKE KOPHEIJIOJ0B MOPKOBU. DTH IIJIACTH-
IIbl BECbMa pa3HOOOpPa3HbI 110 (GOpMe: TUCKOBUHBIE, TPEYrOJIbHbIE, UTTIOBUIHBIE, TAJIOUKOBHUIHbIE, JINH-
30BHIHBIE U Jp. PasHOOOpa3ue CBSI3aHO C TEM, YTO KApPOTUHOWUBI JIETKO KPUCTALTM3YIOTCS U Pa3pbIBalOT
MeMOpaHy IJIaCTU; 3T KPUCTAUIBI U OHPEAENsoT GOopMy XpoMoILIacToB. B GecuBeTHbIX IacTuaax
(JIeikoriacTax) 4auie BCEro OTKJIAAbIBAETCS BTOPUYHBIN (3aracHoi) Kpaxmai, oOpa3yroluiics u3 caxa-
POB, OCTYHAIOLIMX U3 JIUCTHEB B PE3E€PBHBIC OpraHbl (KIyOHH, KOPHEIUIObI, ceMeHa U Jip.). Takue muia-
CTH/Ibl Ha3bIBAIOT aMIJIOILJIACTaMU, WJIM KpaXMallbHbIMU 3€pHamu. Bce minactubl ciocoOHbI K B3aUMHBIM
IIPEBPALLEHUSIM.

OOBIYHO KOHIIEHTPALMSI BEHIECTB KJIETOYHOTO COKAa B BAKyOJISIX BHINIE, YeM KOHLIEHTPALUS
OKpY’KAIOLIEro pacTBOPa, U MO 3aKOHY OCMOCA BOJA U3BHE MIOCTYNAET BHYTPh KJIETKH, KaK Obl «CTPEMSIChY
BBIPOBHSTH KOHLIEHTpauuu. [103TOMy B KJ€TKax, HE HMCHBITHIBAIOLIUX HEIOCTAaTKa B BOJE, LIUTOILIa3Ma
IUIOTHO IPWJIETaeT K BHYTPEHHEH CTOpOHE KJIETOUHOW CTEHKH MO AEHCTBUEM OINpENeEHHOTO BHYTPEH-
HEro JaBJICHUS KJIETOYHOTO COKa Ha IIMTOIUIa3My W OOOJIOUKY, HAa3BIBAEMOTO MMYpeOPHLIM IABICHUEM.
bnarogapst TypropHoMy /AaBIE€HUIO TKaHU U OpraHbl KMBOT'O PACTEHUs HAXOIATCS B YIPYroM, Hamps-
XKEHHOM cocTosiHUU. [Ipu HeocTaTKe Bjaru TypropHoe JIaBjeHHE B KJIETKax MajaeT, a paCTeHUE yBs/IaeT.

Ecnu nmoMecTuTh KJIETKY B PacTBOpP, KOHLIEHTPALUS BELIECTB B KOTOPOM BBILIE, YEM B KJIETOYHOM
COKe (TMIEePTOHUYECKHUI PacTBOP), TO TYProp MCUYE3HET, [IUTOMIIa3Ma MOCTENIEHHO OTCTAHET OT KIJIETOUHOM
CTEHKHU U COXMETCs. Takoe siBlieHue Ha3blBaeTcs niazmonuzom. OHO OOBACHIETCS TEM, YTO BOJAA yCTpe-
MUTCSI U3 BaKyoJu (T1e e€ coJiepKaHKe BBIIIE) CKBO3b CJIOW IIMTOIIa3Mbl HapyXKy. SIBIeHue mia3monusa
ya00HO HaOironaTh Ha 0ObEKTaX, KJIETOYHBIH COK KOTOpBIX OKpamleH. [Iporecc miaa3monuza oOpaThM:
IIpU 3aMEHE TMIIEPTOHMYECKOTO pacTBOpa Ha BOAY TYPIOPHOE COCTOSIHHE OBICTPO BOCCTAHABIMBAETCS
(memmazmonu3). [1na3Momu3 NpoUCXoUT TONBKO B KHUBOH KileTKe. B ToBapoBeaHOM MpaKTHKE ¢ SIBICHUEM
IUIa3MOJIM3a BCTPEYAIOTCS MPH YBSIAHUM HEXKHBIX IUIOIOB U OBOILEH, KOHCEPBUPOBAHUM IHILEBOTO ChI-
Pbsl IyTEM II0COJIA, KBAILIEHUS, 3aCaXapUBaHHU.

IHPAKTUYECKASA YACTbD
3ananmue 1. [IpoBegenne rucCTOXMMHYECKOT0 M MUKPOXHMHYECKOT0 aHAJIN3Aa PacTH-
TeJbHOI0 ChIPbS

['ucToxuMuueckune peakiuy MarT JAOTOTHUTEIbHBIC CBEACHUS ISl YCTAHOBJICHHS TMOIJIMHHOCTH
pPacTUTENBHOTO ChIPhsi. KpoMe TOro, OHM 4acTo MO3BOJISIIOT OOHAPYKUTH BEIIECTBA HEMOCPEICTBEHHO B
TKaHSAX U KJIETKaxX, TAKUM 00pa3oM, Jar0T BO3MOKHOCTb OINPEIEITUTh UX JOKAJTU3AIMI0 B TKAHIX pacTe-
HUS, 4YTO UMEET 3HAYEHHUE MPHU PEUICHUU MHOTUX MPAKTUUYECKUX BOIPOCOB UCIOJIb30BAHUS PACTUTEIb-
HOTO CBIPbS.

l'ucroxumuueckre peakimu MO3BOJISIOT OOHAPYKUBATh BEIIECTBA B HUYTOXKHO MAJbIX KOJHYE-
CTBax, 4YTO OOYCJIOBIIMBAET HEOOXOIUMOCThH OONBIION MYHKTYaJbHOCTH M YHUCTOTHI B padorte. Hempe-
MEHHBIM YCJIOBHEM THCTOXUMUYECKOW PEaKINH SBISETCS e Crenu(UIHOCTh, TO3TOMY NP HATUYHH B
HccaeayeMoM OOBEKTE JPYTUX BEIIECTB, MAIONIMX TaKWe K€ pe3yJabTaThl PEakluH, MX HEOOXOIUMO
MpPeIBAPUTENILHO YAaTUTh. Hepenko moap3yroTCsl KOHTPOJIBHBIMH OIBITAMH, KOTOPBIE TIPOBOJAST C 00b-
€KTOM, OCBOOOKIEHHBIM Pa3IMUYHBIMH 00pabOTKaMU OT UCCIIEyeMOTO BEIECTBA.

Peakuuu mpoBOASAT Ha MPEIMETHOM CTEKJIE, YACOBOM CTEKJIE UM B 3aKPBITOM OIOKCE, B 3aBUCH-
MOCTH OT XapakTepa U NpOoAOHKUTEILHOCTH BO3/IEHCTBUS peakTHBa. Pe3ynbTarhl peakiuy HabIoaoT
MO/ MHUKPOCKOIIOM BHauaje MpU MaJlOM YBEIUYCHHH, a 3aTeM MpU OONbIIOM. MHOTHE TUCTOXUMHYE-

11



CKHE PeaKLUu TPeOYyIOT O4eHb OBICTPOro MPOBENEHUS U HAONMIOIACHUS MX PE3YNIbTAaTOB, IMOKA HE MpO-
n3onia Auddys3us uccieayemMoro BeEeCTBa WK He pa3pyLIMINCh TKaHU 00bEKTa OT BO3JEHCTBUS pe-
aKTUBa (KOHLIEHTPUPOBAHHBIE KUCIIOTHI U Ip.).

Peaknnu Ha YHCTYIO KJIETYATKY

Peakuusi ¢ xJop-muHK-iiogoM. CyiiecTByeT MHOTO MOAMGHUKAIIMN TMPUTOTOBJICHUS PEAaKTHBA;
BCE OHHM JIAIOT XOpoUIHe pe3ynabTarbl. Hanbosee 4acTo MCHONB3YIOT CIEAYIONIYI0 MOAU(pUKanuio (1o
HoBonokporckomy): 20 T xjopuaa IMHKA pacTBOPSIOT B 8,5 MJI BOJIbI K HarpeBaHuu; 1,5 r iomau 3 v
Honuaa kanus pactBopsaroT B 60 mMa Boasl. [locnennuil pacTBop BIMBAIOT IO KallIsIM B IEPBBIN IpU
THIATENILHOM BCTpsixuBaHUU. [Ipu mosiBIeHHMH Ocasika, MCUE3aoIIero Mpu BCTPSXUBAHHUH, 100aBlIeHUE
pactBopa mpekpamaroT. OObIYHO A 3TOro AocTaToyHo 1,5 Mt pacTBopa. ['0TOBBINM peakTUB XpaHSAT B
CKJISTHKE TEMHOI'O CTEeKJIa.

Peakuuro npoBoasT Ha npeaMeTHOM cTekiie. Cpe3 MOMEIIaoT B KaIlIlo BOAbI, PACIIPABIISIIOT U BO-
Iy oTcachlBalOT (GUIbTpOBalIbHOM Oymaroil. Kammo peakTiBa HAHOCAT HA CpPe3 M HAKPHIBAIOT MOKPOB-
HbIM cTeksioM. [Tox MuKkpockonom HaOIIOAAIOT CHHE-(PHOIETOBOE WIIM JIMJIOBOE OKpAIIMBAHHE 000JIO-
YeK KJIETOK, COCTOSIIIMX M3 YHCTOM KIETYATKH.

Peakuus pacrBopenuss B peaktuse LlBeiinepa. Peaktus IlIBeiinepa sABiIsIeTCS €IUHCTBEHHBIM
pacTBopuTelleM, B KOTOPOM KjeTyaTKa BHauyaine HaOyxaeT, a 3areM pacTBopsercsa. CyliecTByeT He-
CKOJIBKO CTIOCO0O0B MpUToTOBIEHUs peaktuBa. Onaun u3 HuX: 10 r cynbdara meau (1) pactopsitor B 10
MJI BOZBI M MPWJIMBAIOT B JOCTATOYHOM KOJHMYECTBE JIJISl OCAXACHUS THIIpaTa OKUCH MEIU PACTBOP €JI-
Koro Harpa. Ocazok coOuparT Ha GUIBTPE, MPOMBIBAIOT BOJIOH /10 MCUE3HOBEHUS PEAKIMH Ha Cyb(a-
Thl U PAcTBOPSIOT B MUHHUMAaJILHOM KOJMYECTBE pacTBOpa aMMuaka. COXpaHsSIOT B JIOBEPXY 3arOIHEH-
HBIX TEMHBIX CKJISTHKaX C IPUTEPTON MPOOKOIA.

Peakuuio npoBoaAT Ha peaMeTHOM cTekiie, Cpe3 MOMEeNAloT B Kallllo peaKTUBa, HAKPBIBAIOT I10-
KPOBHBIM CTEKJIOM M HaOJIONAIOT T0J] MHUKPOCKOIIOM. BHavase cTaHOBATCS OTYETIMBO BHIHBI JCTAIN
CTPYKTYpBI KJIETOUHOH 00OJOYKH, 3aTeM OHU HAOyXarT U MEUIEHHO pacTBopsroTcs. KyTukyna mpu
STOM HE PacTBOPSETCS.

Peakuyy Ha 0JIpeBECHEBIYIO KIETYATKY

Peakuusi ¢ G1oporyilOnMHOM M XJIOPHCTOBOAOPOAHOM KHCJI0TOH. Cpe3 MomemarT Ha Ipes-
MeTHoe cTekio B 1% pacTBop (UIOpOrIolMHA B CIUPTE, OTCACHIBAIOT PEaKTUB (GUIBTPOBAILHON OyMma-
rOii, Ha Cpe3 HAHOCST KAaIlJI0 KOHIEHTPUPOBAHHOM XJIOPUCTOBOJOPOJHOM KHCIOTHI U 4epe3 1-2 MuH
pUOaBISAIOT KAILIIO TIUIEPUHA; HAKPhIBAIOT MOKPOBHBIM CTEKJIOM M U3Y4arOT MOJ] MUKPOCKOIIOM IPH
MaJoM yBenuueHuu. OjpeBecHeBIIMe 000J0YKH KIETOK MpUOOPETaloT BHUIIHEBOE OKpalllMBaHHUE, WH-
TEHCUBHOCTb KOTOPOTO OIPEAEISAETCS CTENEHbIO TUTHU(DUKAITIH.

Peakuusi ¢ nepmanranarom kayums (peaxkuus MeyJsie). Cpessl nomemarot B 1% pactBop nep-
MaHraHaTa Kajus Ha 4acoBOM cTekje. Uepe3 5 MUH MX IPOMBIBAIOT BOJON M MOMELIAIOT Ha 2 MHUH B
10% xnopucToBOnOpOAHYIO KUCIOTY. ITocie 3Toro nmpomsIBaroT, MEPEHOCAT HA MPEIMETHOE CTEKIO B
KaIlJTI0 pacTBOpa aMMHaKa U HaKpbIBalOT MOKPOBHBIM CTEKIOM. OjipeBecHEBIIME OOOJOUKH KIIETOK
OKpAIIMBAIOTCS B KPACHBIN IBET.

Peakuuu ¢ (IoOporimoNMHOM M C MEPMAHTaHATOM KajlMsl BBISBISIIOT Pa3jiMYHbIE KOMIIOHEHTHI
aurHuHa (MUrHuH @ ¥ TMHTUH M), TO3TOMY HOJIY4YEeHHBIE ITPU MIPOBEACHUH 3TUX JIBYX PEaKLUi pe3yiib-
TaThl HE BCETJIa COBIAIAIOT.

JIurau@uuupoBaHHbIe 000JIOYKH XOPOIIO OKPAIIMBAIOTCS OCHOBHBIMH KpacutensMu. Haunbonee
4acTO HUCIONIb3yeTcs cappaHUH WM €ro KOMOMHAIMK C APYTUMHU KPAaCUTEISIMH, OKPAIIUBAIOIIUMU YH-
CTYIO KJIETYATKY.

Peaknus ¢ cagppannnom. Cpessl momemniarot B 1% pactBop cadppanuna B 50% crnupre Ha 30 MuH
(B 3aKpBITOM OIOKCE MIJIM HA YaCOBOM CTeKJIe), MPOMbIBatOT 50% ciupTOoM, 3aTeM MOAKHCICHHBIM CIIUP-
toM (Ha 100 M criupTa mpuUOaBISAIOT 2 Kallyld KOHLIEHTPUPOBAHHON XJIOPUCTOBOJOPOIHOM KHCIIOTHI)
JUI. U3BJICUEHMsI KPAaCKU M3 HEOAPEBECHEBIIMX 3JIeMEHTOB (5—10 ¢) U 3aKiIoyaloT Ha MPEeIMETHOM
CTEKJIE B INIMLEPUH. JIMrHuGUIMpOoBaHHbIE 000JOYKH OKPAIIMBAIOTCS B KPACHBIH LIBET.
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Peakuusi ¢ cappaHnHOM U aHWJIMHOBBIM cMHUM. Cpe3bl MOMENMIAIOT Ha CYyTKU B Orokc ¢ 1%
pactBopoM cadpanuHa B 50% crnupte. 3atem npombiBatoT 50% cnupToM U Ha 2—3 MUH MEPEHOCAT B
1% pactBOop aHmwiIMHOBOro cuHero B cnupte. Ilocne 3toro npomsiBaror 50% cnupToM, NEPEHOCAT Ha
HECKOJIBKO CEKYH]I B MOJKUCIEHHBI COUPT, IPOMBIBAIOT CHUPTOM, COJAEPKAILIUM CIIEJbl COMbI, 3aTEM
YHUCTBIM CIIUPTOM U 3aKJIIOYAIOT B TIHIEepuH. JIurandumupoBanubie 000J0YKH OKPAIIUBAIOTCS B Kpac-
HBIH 1BET, YUCTAsl KI€TYaTKa—B CUHUM.

Peaknus ¢ cyabdarom aHuwamHa. M3 MHOrux MoauduUKauuil MPUTOTOBICHUS PEaKTHBA Yalle
UCIOJIB3YIOT CIIEAYIOIIYIO: 5 T cyibdaTa aHuIuHa pacTBOpsA0T B cMecu 40 mu Boabl u 50 miu 50%
cnupTa, A0BoJAT Bojoi A0 100 mu. OkpaimmBanue cpe3oB IPOBOSAT HA MpeIMETHOM cTekie. Oapesec-
HEBIINE 000J0YKU MTPUOOPETAIOT YCTONUUBYIO HKEITYIO OKPACKY.

Peaknuss ¢ napaHuTpoaHWJIHHOM. 1% pacTBOp MapaHUTPOAHWIUHA OBICTPO OKPAIIMBACT JIUT-
HU(UUIPOBAHHbIE 000JIOYKU B OpaHKeBbIi 1[BeT. Cpe3bl OKpaAlIMBAIOT HAa MPEIMETHOM CTEKJIEe M 3a-
KJIOYAIOT B TJIULEPUH.

Peakuyy Ha onpoOKOBEBITYIO ¥ KYTUHU3UPOBAHHYIO KJIETYATKY

OnpobOkoBeBIre (CyOepuHU3UPOBAHHBIE) U KYTUHU3UPOBAHHBIE 000JIOUKH KIIETOK HE JAIOT pe-
aKLUH, XapaKTEpHbIX I YUCTOM KieTyaTku. CyOepuH U KyTUH B COCTaBE KJIETOUYHOM 000JI0YKH MOKHO
OOHAPYXHUTh KPACUTEISIMH, OKpAIIMBAOIIUMU KHUPbl. CyIIECTBYIOT U cHelupUYecKUue peakliud Ha
CcyOepuH U KyTHH.

Peakuus ¢ Cynanom ll1. Peaktus rotosst pacteopenuem 0.1 r kpacutens B 50 M criupTta, mo-
clle 4ero K pactsopy npubasisitoT 50 M miniepuHa, cpe3bl MOMENAIOT Ha IPEIMETHOE CTEKJIO B pac-
TBOP pEaKTHBa, HAKPHIBAIOT MOKPOBHBIM CTEKJIOM U CJIETKa HArpeBaroT Uil YCKOPEHHUs OKpalluBaHUA.
OTcachIBaloT peakTuB PUIHTPOBAIBLHON OyMaroil u cpe3 3aKiIr4aroT B riniepuH. OnpoOKOBEBIINE U
KYTUHU3UPOBAHHBIE 000JI0YKU KIETOK OKPAIIUBAIOTCS B OPAH)KEBO-KPACHBIH IIBET.

AHanoru4Hoe okpamnuBaHue Habrogaercs npu ucnoiaszoBanuu 0,1-0,2% pactBopa mapiaxoBoro
kpacHoro B 70% cnoupre. OkpammBanue mnpoBoautcs 6e3 HarpeBanus (20-30 MHUH) WM TIPU JIETKOM
HarpeBaHuu JJisl yCKOPEHUs Ipoliecca.

Peakuus Ha cyOepuH ¢ rugpoxkcuaom kauaus. [Ipu HarpeBanuu cpesa B 30% pacTBope 1menoun
onpoOKOBEBIINE OOOJOUKM OKpAIllMBAIOTCS B KENTHhIM LBET. Peakius mpoBOAUTCS Ha MPEAMETHOM
crekise. [Ipu HarpeBanuu cpesa B 3% pacTBope LIENOYH B CIIUPTE HAONIOJAETCS YaCTHUYHOE PacTBOpe-
HUe cy0eprHa U Ha MOBEPXHOCTHU 000JI0UYKHU BUAHBI KaIuld cyOepHHa.

Peakuusi Ha KyTHH ¢ cepHO# KHca0TOo#. Cpe3 MOMEIIAIOT B KaIlII0 KOHLIIEHTPUPOBAHHON CEPHOM
KHMCJIOTBI, HAKPBIBAIOT MOKPOBHBIM CTEKJIOM M HAOJIOJAIOT MO MUKPOCKONIOM. B peakTuBe XopoI1o BbI-
SBIISIETCS CJIO’KHOCTh 000JIOUKH; KYTUKYJIa U KYTUKYJISIPHBIE CIIOM OKPAIIMBAIOTCS B XKEITOBATO-OypHhIit
IBET.

Peakinu Ha yrieBoibl

Oonapy:xeHHe KpaxmaJja moJ MUKpockonoM. KpaxmanbHble 3epHa XOpOUIO BUJIHBI B BOJIE U B
rivuepuHe. Slpkas kapTuHa HaOdrOAaeTcs B TMOJSPU30BAHHOM CBETE; B pe3ysbTare JIBOMHOIO Jy-
YEIpeIoMIIEHUsT KpaxMaJbHbIE 3€pHA JAAl0T YEPHBIA KPECT, MOJIOCHI KOTOPOro MEPECEKAIOTCS B LIEHTPE
HACJIOCHHH 3epHa.

Peakuus c¢ iionom Ha kpaxmaJ. [Ipumensiercsa pactBop ozaa B oauae kanus (pactsop Jlrorosns),
pacTBOp Ho/Ja B CIHPTE WIM B KAKOW-THOO MPOCBETIISIIONIEH KUAKOCTH. CMOYCHHBIH BOJION Kpaxmall
OKpAIITUBAETCS B CHHUHN WM CHHE-(DUOIETOBBIN IBET, CyXOH - B TeMHO-0OyphIif iBeT. [IpucyrcTBue mpo-
IYKTOB YaCTUYHOTO THAPOJIM3a Kpaxmaja - JEKCTPUHOB - OOHApYKUBAeTCs MO0 KPaCHOMY WJIM KpacHO-
(HOIeTOBOMY OKpAIIUBAHUIO.

Peaxrus ¢ #iogoM sBIISIETCSl € TMHCTBEHHOM IIBETHOM peakinel Ha kpaxmai. Mccnemyempiii 00beKT
(TIOPOIIIOK) UK Cpe3 MOMEIIA0T B KA PEaKTHBA, HAKPHIBAIOT MOKPOBHBIM CTEKIOM M HAOIIOAAIOT
o MUKpockornoM. KpaxmaibHble 3epHa NpUOOpETarOT CHHEE WM CHHE-(DHOJIETOBOE OKpallUBaHHE.
Crnenyer MOMHHTB, UTO OKpAcKa MCYE3aeT MPU HarpeBaHuu. [[puroToBieHHbIN npenapaT HaA0 UCCIE0-
BaTh TOTYAC, TAK KaK OKpacka JepxuTcs Heaoiro. Eciu B o0bekTe kpaxmania mMaiio, TO JIydlle UCIOJIb-
30BaTh PACTBOP HO/A B XJIOPAINTHIPATE: K TOTOBOMY PAacTBOPY XJIOpalITUapaTa NpuOaBIsIoT (B H30BITKE)
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KPUCTAJUIMYECKUN MO U B30ANTHIBAIOT. PEakTHB XpaHAT B TEMHOM MecCTe. XJIOPaJITUAPaT MPOCBETIISAET
OOBEKT M BBI3BIBAET KJICHCTEPU3aIIMIO KpaXMaJIbHBIX 3€PEH, YTO YIy4IlIaeT Pe3yabTaThbl PEaKIIHH.

Peaknus ocaxkieHust MHYJIMHA CIMPTOM. VHYIIMH OOHAPY)KMBAETCS B PACTUTEIILHOM MaTepHa-
ne, (UKCUPOBAaHHOM CIIMPTOM, B BHJIE CIIOMCTBIX CEpOKPUCTAIIOB. B ropsuyeit Boge chepokpucTaibl
MHYJIMHA pacTBOPSIOTCA. KycOukn CBEXero pacTUTENIbHOTO MaTepuaia MOMEIIAIOT Ha HECKOJIBKO THEH
(uemenn) B 70% crnupt. [IpuroToBieHHbIE U3 HETO CPe3bl HAOIIOAAIOT B CIIUPTE WK TiuiepuHe. Uuy-
JTUH uMeeT GopMy CPEepOKPUCTAIUIOB, COCTOSIIIUX W3 TOHYAWIMX urojodek. [Ipu mobGaBneHnn BoIbl U
MOCIIEAYIOIEM HAarpeBaHUU KPUCTAJUIbl MHYJIMHA PACTBOPSIIOTCS.

Peaknusa Mosauma Ha yrijeBoabl. [lojgoxuTenbHbIe pe3ynbTaThl TAIOT BCE YIJIEBOJBL caxapa,
Kpaxmai, uHynuH. Peaktussl: a) 10-20% pactBop TuMoida (Wi o-HadTosa) B cniupTe; 0) KOHIIEHT-
pupoBaHHas cepHas kuciora. Cpe3 MoMenaroT B pacTBOp TUMouIa (WK o-HadTONa), TPUOABIISAIOT Karl-
JI0 KOHLEHTPUPOBAHHOMN CEPHOM KHCIOTHI M HAKPBIBAIOT MOKPOBHBIM cTeKioM. [Ipu Hamuumm yrie-
BOJIOB TIOSIBJISIETCSI OPaHKEBO-KpacHOe (TUMOJ) WK KpacHO-huosneroBoe (o-HadToi) okpamuBanue. C
MOPOIIKOM HMJI COCKOOOM CyXOT0 MaTepualia peaKifi0 MOXXHO IPOBOJUTH HAa YACOBOM CTEKIIE; Pe3yilb-
TaThl PEAKIIUU XOPOIIO BUAHBI HEBOOPYKEHHBIM T71a30M (CM. Ha OesioM ¢doHe).

Peakuyu Ha >KHPBI

XKupsl BO MHOIMX 00BEKTax BCTPEUAIOTCS B KAUECTBE 3allaCHOTO MUTATENIbHOI'O_BELIECTBA U CO-
JiepKaTcsl B 3HAYUTENBHBIX KoMnuecTBaxX. [1o MUKPOCKOIIOM Karliu KUpa BUIHBI Oiarogapst X ONTH-
YECKUM CBOMCTBaM: CBETJIO-CEPOTO IBETa U OTPAHUYEHBI Y3KUM, YEPHBIM KOJIBLIOM; [IPU OIYCKaHUH TY-
Oyca 4epHBbIN Kpail ucue3aeT U OKPYKHOCTb CTAHOBHUTCS Oosiee cBeT/ION. YacTo UCIONB3YIOT pa3inyHbIe
KpacUTEJIH.

Peakuus ¢ Cyaanom. [IpuroroBienue peakTuBa U MPOBEIEHUE peakluu cM. Bbimre. OKpaiiiBa-
HUE )KMPOB MOXKHO MPOBECTH 0e3 HarpeBaHus. B 3ToM ciydae cpe3 mOMENaT B pEakTHB Ha CYTKH, 3a-
TeM npombiBaloT 50% cnuprom u 3akimouaror B runepud. Cyaan Il okpammBaeT Kupbl B OpaHKEBO-
KpPAaCHBIM IBET.

Peaknus ¢ mapiaaxoBbIM KpacHbIM JaeT TOUYHO TakHe ke pe3ynbTaThl, kKak u ¢ Cynanom III.
O0e peakiuu OKpalMBaHus 00YCIOBICHBI PACTBOPEHUEM KPACHUTEISI B )KHPE.

VYkazaHHbIE peakIMi Ha XHUpbl He cnenuduuHbl. Ha3BaHHbBIE KpacHUTENU TaKKe OKpaIlUBaIOT
s¢upHbBIE Macia, CMOJIbI, COAEPKUMOE MICYHUKOB, KYyTHH, CyOepuH. JIJisl mojyuyeHus: TOCTOBEPHBIX pe-
3yJITATOB HEOOXOIMMO MIPOBECTH MPOOY HA OMBIICHHE.

Owmblienne no Poszenrtanepy. Cpe3 nomemarooT B 15% pactBop ruapokcuia Kajius B BOJE U
clierka nojorpenatoT. Yepes HEKOTOpoe BpeMsi 00pa3yroTcs UrojibuaThle KPUCTAIUIBI )KUPHOKUCIIBIX CO-
neit (MpL1a).

Peakiiusi MokeT OBITH BBINOJIHEHA U B JAPYrod MOAW(UKALMU: HA MPEIMETHOE CTEKJIO HAHOCST
karuto 15% pactBopa runmpokcuaa kanus u karto 20% pacTBopa aMMHaka, TTOMEIIAT cpe3, HaKphI-
BAIOT MOKPOBHBIM CTEKJIOM, U Kpas ero oOBOJAT paclljaBIeHHBIM NMapauHOM I NMpeaynpexIeHUs
BbIChIXaHUs. Yepes 1-2 1Hs BOKpYT Maciia 00pa3yroTcsl UT0JIbuaThle KPUCTAIIIBI MbLJIA.

Peaknuu Ha 3upHbIe Macia

D¢upHble Macna SBISIOTCS CIIOKHOW CMEChIO COEIMHEHHH. B pacTeHMsIX OHU JOKaIM3YyIOTCS B
Pa3IMYHBIX BMECTHJIMIIAX WU CIEHUATM3UPOBAHHBIX KieTkax. VX MOKHO BUJIETHh B Ipernaparax 0e3
IIPUMEHEHUs KpacUTENEe: OHM MMEIOT BUJ Kallellb, CHJIBHO IPEJIOMIIIOIINX CBET; MPU OCMOJIEHUU
3(GUPHOro Macia Karjid UMEIOT TEMHO-KEIThIH, 3€JIEeHOBATO-KENThI NI KOPUYHEBO-KPACHBIN I[BET.

Jlnst okpammBaHus 3(QUPHBIX Macel MPUMEHSIOT T€ )K€ KPacuTeNd, YTO M Ha Kupbl, cMouibl (Cy-
nan 1, mapnaxoBelii kpacHbIi). s oTinyus 3GUpHBIX Macesl OT KUPOB U CMOJI IPUMEHSIIOT PacTBOP
metusioBoro cunero B Bojae (0,1 r merunoBoro cunero pactBopstoT B 500 mi Bojbl). OOBEKTH MOMe-
IIaI0T Ha HECKOJIbKO MUHYT B PEAKTHB U 3aT€M IPOCMATPHUBAIOT B BOJIE WUJIM TNUIEpUHE. DPHUpHOE Mac-
JIO OKpalllMBaeTcsi B CUHUH 1BeT. Takoil ske pe3ysbTar JaeT NpUMEeHEeHHe HHI0(EHOIOBOrO CHHETO MU
CMECh ATUX KPaCUTEIICH.

Jpyroii cioco6 otauuuns 3UpHBIX Maced OT )KUPOB M CMOJI OCHOBAH Ha MX JICTYYECTH WM pac-
TBOpUMOCTH. OOBEKTHI OIBEPratoTCs KUMSTYEHUIO B BOJE WM JEHCTBUIO CyXOro »kapa. DpUpHOe Mac-
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JIO TIPY 3TOM YJIETYYHBAETCS, a KUPbI OCTAIOTCS, OHU JAIOT PEaKI[MU C OCHOBHBIMHU KpacuTesnsiMu. s
U3BJICYCHHS FUPHBIX Maced MPUMEHSIOT JIEASHYI0 YKCYCHYIO KHCIIOTY, B KOTOpOil MHOTHE 3(UpPHbIE
MacJia pacTBOPSIIOTCS, a JKUPbI HET.

Peaknyu Ha qyOWIIbHBIC BEIIECTBA

B >xuBoi1 KeTke AyOMIIbHbBIE BEIIECTBA HAXOIATCS B BHJIE PACTBOPA B KJIIETOYHOM COKE, YACTUYHO
a7IcopOMPOBaHBI KJIETOYHBIMH KOJJIOWJaMU. B pacTUTeNbHOM ChIpbE AYOHIIbHBIC BEIIECTBA 00pa3yroT
O0ecopMEeHHBIC KOMKH JKEJITOBAaTO-KOprUHeBOoro mBera. Okpacka oOycioBieHa ¢uodadhenamu — mpo-
NYKTaMH YIUIOTHCHHSI TyOUITHHBIX BEIIECTB.

Peakuusi ¢ coJIIMH OKHCHOIO KeJjie3a. Vcronb3yloT XJIOpU[ kKeje3a WIN KeJIe30aMMOHHUEBbIE
kBacibl B Buae 1% pactBopoB B Boje. TkaHu, copepxaiue JyOWIbHBIC BEIIECTBA, OKPAITUBAIOTCS OT
COJICIl OKHCHOTO elie3a B YUePHO-CUHUI WM YepHO-3eJIeHbI 1BeT. OTTEHKU OKPAcKH Mall0 3aMETHBI,
TaK KaK MPUCYTCTBYIOIIHME B KJIETKE OPraHUYECKHE KUCIOTHl MOTYT U3MEHHUTh CHHIOIO OKPAcKy B 3elie-
Hy10. Peakiuio npoBoasaT Ha npeaMeTHOM cTekie. Cpe3 MOMEeNaoT B Kallllo peakTHBa, HAKPBHIBAIOT T0-
KPOBHBIM CTEKJIOM M HaOIIOJAIOT OKpallMBaHME MpenapaTa 1moja MUKpockornoMm. Okpacka ObICTpO pac-
MIPOCTpaHseTcs Mo Bcemy cpesy (auddyzus).

Peaknus ¢ pacTtBopoM duxpomMaTa Kajausi. PeakTuB UCTIONB3YIOT U1 yCTAaHOBJICHHS JIOKAIH3a-
MU TyOUIIBHBIX BEUIECTB B TKaHAX pacTeHus. [Ipumensior 5-10% pactBop Omxpomara Kaausi B BOJE.
Kycoukn marepuaia moMeniaroT B peakTUB Ha HECKOJIBKO JTHEH, 3aTe€M IOTOBAT cpe3bl. B kieTkax, co-
JepKalux JyOubHBIE BEIIECTBa, BBIMANAeT CEpO- M KPACHOBATO-KOPUYHEBBIN 3€PHUCTBHIM OCAIOK.
KpacHOBaTO-KOpHYHEBBI IBET MOSBISETCS WHOTAA JIMIIb CITyCTS HEKoTopoe Bpems. OOpa3oBaHHIO
0caJIKa MPEersITCTBYIOT OpraHN4eCKHe KHCIOThl — I[aBesieBast, JMMOHHAas, 10JI04HAas, BUHHAS; B UX TIPU-
CYTCTBHH MOJYYaeTCs JINIIb TOMOTEHHAS KEITO-KOPUIHEBAsI OKpacKa.

Peakuusi ¢ pactBopoM MoJIUOI€HOBO-KUCJIOr0 aMMoHus (peakuus [apaunepa mnm Bucce-
nuura). CoctaB peaktuBa: 25% pacTtBop xjopuaa aMMoHus —1 gacte, 50% pactBop MosmnbaTa aMMo-
Hus —1 vacte; Boga —1 yacte. [loa neficTBueM 3TOro peakTuBa B KJIETKaX, COACPKAIIUX JTyOUTIbHBIC
BEIIECTBA, BBINAACT JKEJITHIA 0CAI0K; C TAHUHOM PEaKTHB JAaeT KpacHbBIH ocafok. [[poHHKHOBEHHE pe-
aKTHMBa B TKaHHM YCKOpSETCS MpHU MOJIIeTaudBaHUU pacTBOpa (1oOaBneHMeM amMuaka). Peakius no-
BOJILHO YYBCTBHUTEJbHAS, €€ HEJOCTATKOM SBIISICTCS JIETKas PacTBOPUMOCTH OCalKa B pa30aBICHHBIX
KHCIIOTaX U B BOJE, a Takke ciabas yCTOMYMBOCTH PEaKTHBA MPH XpaHEHUHU. Peakunio mpoBOAST Ha
MPEIMETHOM CTEKJIC; €€ Pe3yabTaThl HAOIIOAAIOT MOJT MEKPOCKOIIOM.

3ananue 2. H3zyuenue aeneHus mypzopa u naasmonusa

Mamepuanvt u peaxmugbi: KyCOUKH KOPHEIIOAA KPAacHOW CTONOBOM CBEKIBI, 10%-HBIN pacTBOp
HUTpATa Kajus, OCTAIBHOE - KaK B 3a/1aHUN |.

Ilpenapam 3. Knemku ¢ cocmoanuu mypeopa. TOHKHI cpe3 KOpPHEIJIOAA CBEKIBI OMEIAIOT B
KaIuTIO BObI, HAKPBIBAIOT TTOKPOBHBIM CTEKJIOM U MHUKPOCKOMHUPYIOT ¢ 00bekTHUBOM 40x. OTMEUaroT, 4To
U3 MOBPEXAEHHBIX KJIETOK COJIEP’KUMOE BBITEKIIO, @ B OCTAIbHBIX, OKPALIEHHOE B KPacHO-(HOJIETOBBIN
LIBET COJIEPKUMOE (BAKYyOJIb C OKPYKAIOILIEH €€ UTOIIa3MOM), INIOTHO MPHXKATO K CTEHKaM (COCTOSIHUE
Typropa). 3apucoBbIBaIOT HECKOJIBKO TaKUX KIIETOK.

Ilpenapam 4. Knemxu ¢ cocmoanuu naazmonusa. Takol xe 00ObEKT MOMENIAIOT HE B BONY, a B
pactBop coiu. [Tog MUKpOCKOTIOM HaOIOJat0T OBICTPBIN MPOIIECC CKATUS COAEPKUMOT0 KIETOK U OTCTa-
BaHMS €r0 OT CTEHOK (TJ1a3Moiu3). JlenatoT puCyHOK HECKOJIBKUX KJIETOK B COCTOSIHUM IIIa3MOJTN3a.

Copep:xanue oT4yera: madopaTopHas padoTa J10JKHA ObITH 0()OpMIIEHA COTJIACHO TPeOOBAHUAM

puiokKeHus 1
KOHTPOJIBHBIE BOITPOCBHI

3HaueHue THCTOXUMUYECKOTO U MUKPOCKOITMYECKOTO aHaIN3a
IlepeunicnnTe OCHOBHBIE CTPYKTYpPHBIE KOMIIOHEHTBI PACTUTEIBHON KIETKH.
KakoBbl hyHKIIMM KJIETOYHON CTEHKU U KAKOB €€ XMMHYECKHI cocTaB?
Kakue xumMndeckre n3MEHEHHsI IPOUCXOIAT CO BPEMEHEM C KJIIETOUYHON CTEHKOM?
Urto Takoe BaKyosb?

arwDE
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KakoB cocTaB KJIeTOYHOro coka?

Knaccudukamms, coctaB u GyHKITUHU TUIACTHI.

OnwumuTe coctostHUE Typropa. Yem oHo o0ycnoBneHa?

. UTo Takoe I1a3MOJIM3 U YeM OH MOJKET OBITH BBHI3BAaH?

10. B kakux ciydasix Ha MPAKTUKE BCTPEYACTCS SIBJICHUE IIa3Momn3a?
11. Yro Takoe neruiazMoitus?

©oN>

NABOPATOPHOE 3AHATME Ne 3

Tema: AHaTOMO-MOP(}OIOTHYECKOE CTPOCHHE BET€TaTUBHBIX U T€HEPATUBHBIX OPTraHOB pacTe-
HUH

[lenb 3ansatus: [IpuroroBieHre MUKpomnpenapaToB M3 JUCTbEB U O3HAKOMJICHUE C JUArHOCTHYE-
CKMMH IIPU3HAKAMMU JIUCTHEB Yas; U3YUYECHHE CTPOEHUSI KOPHEIUIOIOB; U3YYEHUE CTPOCHUS TUIOJIOB U Ce-
MSTH
dopmupyembie kommereHnn: [1K-4 - criocoben onpeaesnsts 1 aHATU3UPOBATH CBOMCTBA CBHIPbS, MOJIY-
(habpHKaTOB W MPOJOBOILCTBCHHBIX TOBAPOB, BIMSIONIME HA ONMTHMH3AIMIO TEXHOJOTHUYECKOTO IMpoIiecca,
Ka4eCTBO U 0€30MaCHOCTh TOTOBOM MPOAYKIHH, 3P (HEKTHBHOCTH U HAIEHKHOCTD IPOIIECCOB IPOU3BO/ICTRA,;

1. TEOPETHYECKAS YACTb

PactutensHOE ChIphE MO TUArHOCTUYECKHUM IPH3HAKAM MOJpPA3IeNsieTcss Ha MOPQOIOTHUECKUE
rpymnisl (JIMCThS, IUIOABI, IBETKH, CEMEHA, KIIyOHH, KOPHU, KOPHEBHUILIA).

OpranusM BBICIIUX PAaCTEHUI COCTOUT U3 OPraHOB — KPYIHBIX YacCTEH, UMEIOLIUX ONpPEIEICHHOE
BHYTpEeHHEE (aHaTOMUYECKOE) CTPOEHUE, XapaKTEePHbIM BHEIIHUM BUJ (MOP(OIOTrHi0) U BBIIOIHIIOUIMX
omnpezaeneHHble GyHKIMU. PaznnyaioT BereTaTuBHbIE Oprassbl ('opranbsl pocta" — KOpeHb, CTEOENb, JIUCT)
U TeHEepaTHBHbIC, WM OPTaHbl Pa3MHOXKEHUS (LIBETOK, CEMAIION). Y HEKOTOPhIX PACTEHUI BereTaTHB-
HBIE OpPTaHbI IPUCTIOCAOIMBAIOTCS K BBITIOJHEHUIO HHBIX (DYHKIIUH, YTO BCETa MPUBOIAUT K U3MEHEHUSIM
B UX CTPOEHUH, MHOTJ]a HACTOJIBKO 3HAYUTENBbHBIM, UTO 110 BHEITHEMY BH]y ObIBaeT TPYIHO OINPENEINTh
HMCTUHHYIO TIPUPOY oprana. Takue BHAOU3MEHEHHBIE OpraHbl pacTeHui ("mMeramopo3bl') yacTo ciy-
KaT pe3epBHBIMH, HAKAIUIMBasi B CBOMX OCHOBHBIX TKaHsIX 3alacHble MUTATeNIbHbIE BEIeCTBa (KIyOHH,
JYKOBHIIbI, KOPHEIUIOABI U JIP.), U IIMPOKO UCIOJIB3YETCS YEIIOBEKOM B MHUILLY U HAa KOPM CKOTY.

[TumeBoe 3HaueHNE UMEIOT KaK TUIIMYHBIE 3eJICHbIE JIUCThS (YKpoIla, cajara, IaBess, Jas), Tak U
OeclLiBeTHbIE, BUOU3MEHEHHbIE (JIYKOBHI] JIyKa U YECHOKA, KOYAaHOB KaIlyCThl), CIyKalllle Pe3epBHBIMU
OpraHamH.

Ha noBepxHocTH 3nuaepMuca MHOTUX PacT€HUH €CThb OCOOBIE BBIPOCTBI - BOJIOCKH (Mpuxomvi)
YCHWJIMBAIOIIUE €TI0 3allIUTHBIE CBOWCTBA M YacTO COJIEprKalliue d3(pUpHbIe Maca. XapaKkTepHbIM BHEIIHUN
BU/JI TPUXOM UMEET OUacHOCmuU4ecKkoe 3Ha4eHne MpH UIeHTU(PUKALUU PACTUTEIBHOTO ChIPhS

11 OcCHOBHBIE JHATHOCTHYECKHE TPU3HAKH JIUCThEB !

Bonocku. VIx ¢hopma ouenb pazHooOpasHa (puc. 2). BerpeuaroTcst BOJIOCKHM MPOCTHIE U TOJOBYA-
Thie. [IpocThie BOJIOCKM OBIBAIOT OJHO- MWJIM MHOTOKJIETOYHBIMU, BETBUCTHIMH, W3BWIMCTHIMH, 3BE314a-
TBIMH, MHOTOJIY4€BbIMH, MyYKOBBIMHU, T-00pa3HbIMH, KryuuMmH (y KpamuBbl). IloBepxHOCTH BoOJIOCKa
MOJKET OBbITh INIaJKON MM 00pOAAaBUATOM, UTO 3aBUCUT OT XapaKTepa KyTHUKYJbl, TOKPHIBAIOLIEH BOJIO-
COK.
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Puc. 2. PaznuuHble TUITBI BOJIOCKOB U
HKEJIE30K:

1 - mpocThle MHOTOKJIETOUHBIE BOJIOCKU;
2 - BOJIOCKH ¢ OOpOAaBuaTOl MOBEPXHOCTHIO; 3
- TOJIOBYaThle BOJOCKH; 4 - OWYEBUAHBIC BO-
JOCKU, 5 - 3Be3guarble BoJIoOcKHM; 6 - T-
o0Opa3Hble BOJIOCKU; 7 - pETOPTOBUAUBIN BOJIO-
COK; 8 — )KI'yuyuil BOJIOCOK; 9 - KOHYCOBUAHBIN
BOJIOCOK; 10 - rycenurieoOpasHpiii BOJIOCOK; 11
- BETBHUCTBIA BOJIOCOK; 12 - My4YKOBBIA BOJIO-
coK; 13 - Jxeye3ka pacTeHUN CEeMENCTBA CIIOXK-
HOIIBETHBIX (& - BHJ[ C MIOBEPXHOCTH, O — BH]I
cOOKy), 14 - )xene3ka pacTeHUl ceMelcTBa ryOOIBETHBIX (a—BHJI C TOBEPXHOCTH, O0—BH] COOKY)

JKenesku u IHOOZeHHBIE BMECMUIULA IPUPHBIX MACEl, CMOIUCBIX 8eUleCME, MIeYHUKI,
cekpemopnule x00bl. CTpOCHUE KEIEC30K, BMECTHIIMI C IPUPHBIM MACIOM XapaKTEPHO JIJIsl KaXK0r0
BUJa pacTeHHil. BmecTmimia ObIBalOT CXU30TEHHBIE (00pa3yIONIMecs MyTeM PacXOXKICHUS KIETOK) U
CXU30JIM3UTCHHBIC (BHAYANIE KIIETKH PACXOSATCS, a 3aTeM pacTBOpsitotTcsi). (puc. 3).

Kpucmannwel. B TUCThSIX 4acTO BCTPEYAIOTCS KPUCTAILIBI OKcajara Kanbims. dopMa KpHCTaILIOB
paszHooOpaszHa (puc. 3): Apy3bl, paduasl, KKPUCTAUIMUYSCKUAN MECOK», OJMHOYHBIC KPUCTAILIBI;, HHOTA
OHU O0pPa3yIOT CPOCTKH M KPUCTAUIOHOCHYIO OOKIAQJKYy. B JIMCTBSIX HEKOTOPBIX PACTEHUH HMEIOTCS
KJIETKHU, COJIeprKaliie KapOOHaT Kaablus (HallpuMep, LIUCTOIUTHI B JIMCThSIX KPAIIUBbI IBYIOMHOM).

JluarHocTuueckoe 3HaueHUE UMEIT (opMa, pa3Mepsl M JIOKAIH3alMs KPaxMalbHBIX 3€PEH, TaK
KaK 3TO MHAUBUAYAJIbHO JJId KaKA0TI0 BUa paCTeHHfI.

Puc. 3. Paznmuunbie GopMBI KPUCTAILIOB OKCaaTa KAIBIHS U KpaXMabHBIX 3E€PCH:

1 - oquHOYHBIE KPUCTAIUIBI, 2 — KPHUCTAJUIOHOCHAsI OOKIIAIKa KUIOK, 3 — KPUCTAIIOHOCHAs 00-
KJIaJIKa BOJIOKOH, 4 — Ipy3bl, 5 - padubl, 6 — KIETKH C KPUCTATUTMIECKUM MECKOM, 7 - KpaxMaTbHbIC
3epHa puca, 8 - KpaxMallbHbIE 3epHA MIIEHUIIBI, 9 — KpaxmMasbHbIe 3epHa KapTodens, 10 — kpaxmans-
HBIE 3€pHa Mauca

2ITPAKTUYECKAS YACTb

3A/JAHHUE 1. H3yuenue anamomuueckozo cmpoenusn aucma uas (Folium Thea sinensis)
Mamepuanvt u peakmugvl: JNUCTbsI 4asi, IPUTOTOBIEHHBIE METOIOM «TOPSIUEr0 pa3MATr4eHUsI,
MIpeIMETHBIE U TOKPOBHBIE CTEKJIA; CTAKAHUYMKH C BOJAOMN, CTEKJISIHHbBIE MMAJIOUKH, ITPENapoBaJIbHbIE UTJIbI,
MuKpockonsl, 0,1 H pacTBop Hienouu.
[MpousBoasuiee pacrenue: Yaii kutaiickuii (Thea sinensis L.)
M3BecTHBI 1Ba BUJA TUKOPACTYILIEro Yasi: KUTaUCKuil u accamckuil. Yail kutaiickuii (kuTaiickas u
SITIOHCKAsl PA3HOBUIHOCTH ) POU3PACTAET B TOPHBIX paiioHax KOro-Bocrounoit Azum.
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Yaii accamckuil (BKIItoUasi IEHIOHCKUI 4Yall — €CTECTBEHHBIN TMOpHU] KHTAWCKOTO Yasi C accaM-
CKHMM) pacnpocTpaHeH B jecax mrata Accam (Ceepo-Bocrounas Uuaus).

Jlyist BBIpaOOTKY Yasi, KaK MU3BECTHO, B OCHOBHOM HCIIOJB3YIOT JIUCThsl pacTeHusi. OHU UMEIOT KO-
POTKHI YepEeHOK, MHI000pa3HO-3y0uaThie Kpas, IIaJKUe JUIIb Y OCHOBaHHUS.

CobuparoT MOJIO/IbIE HE OrpyOeBIIe TOOETH ¢ IBYMSI-TPEMsi BEpXHUMH HEXXHBIMU U COYHBIMU JTH-
CTOYKaMHU M HEPACIyCTUBIIUKCA MOYKOH ((hiemn), a Takke 0JTHO- WM ABYJIUCTHBIE MOOETH 0e3 MOYKH
(Tmytkm).

Muxkpockonus (puc. 4). B moBepxHOCTHOM Ipemnaparte jmcTta 4as kutaiickoro (Thea sinensis L.)
ceMeiicTBa 4aiiHble — Theaceae xapaKTepHbI CIEYIOIIME aHATOMO-JIMArHOCTHYECKHE NpPU3HAKH: Ha
HUKHEH MOBEPXHOCTU JIMCT UMEET IHUPOKUE YCThHIIA C TPEMs COMPOBOKIAIOIINMH KJIETKaMH, KIETKH
AMUAEPMUCAa TPSIMOCTEHHBIC, BOJOCKH TOJICTOCTCHHbBIE (TIPU3HAK MOJIOJABIX JIMCTHEB) CEpeOpHCTO-
Oenoro mBeta JAIMHOM 70 1 MM (B mepeBojie ¢ KuTaiickoro "Oaiixao" o3Havaer "Oemas pecHuuka'), Ha
CTapbIX JIUCTHSIX BOJIOCKH MOTYT OTCYTCTBOBATh COBEPIICHHO.

Puc. 4. Mukpockonust yaiiHOro Jiucta: A - )KUIKOBaHUE JIU-

cra; B - wacTe sMcrTa, IPOCBETICHHOTO B XJIOpaITHapare,

KpaiiHuii Bepxuuil 3younk (t), xuinka (V) u uauodnact (2);

C - mnomepeuHbldl cpe3, BepxHHi smuaepmuc (Ue, Me3o-
o Gumn (M) conepxammii npyser okcanara kambuus (r),
uauo6nact (i), u manucagHas mapeHxuma (P); 4acTh MKHI-
K4, cnupanbHbii cocyn (tr); HmwkHui snuaepmuc (le); D -
AJIEMEHTHl HM3MEJIBYCHHOTO B MOPOIIOK Yasi, MPOCThIE BO-
nocku (h) mo 10 mMukpoHoB mo wmupune, uauodnact (i),
Apy3bl okcanara Kanbist (r) npubiusutenbHo 10 MHKpO-
HOB B JAMaMeTpe, criupaibHblid cocy (tr), u ¢pparment smu-
JepMuca, C BOJIOCKOM (€).

= S
)l
e )

B knerkax ryOuaTtoil mapeHXUMBl JIMUCTa HMMEIOTCS
3BE34aThle KPUCTAJUIbI OKcaslaTa Kajablus (Apy3bl), a MEX-
Iy HUMU — KpPYIHBIE HIAMOOIACTBl B BHJE BETBAIIMXCS
CKJIEpEH]], JAIOIUE PEAKIHIO C (DIOPOIIIOLMHOM M KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTOW (KpacHO-
MaJIMHOBOE OKpaluBaHue). Yem crapee JUCT, TeM B OOJIBIIEM KOJIMUYECTBE BCTPEUAIOTCS CKIEPEUIbl: CO
CTapeHUEM JINCTa OHU CTaHOBATCA ToJicTocTeHHee. KiieTku BepxHero anuaepmuca 0osiee NpsIMOCTEHHBIE
(puc. 5).

OTH npU3HAKU MPU MUKPOCKOIIMPOBAHUH JIMCTA MO3BOJIAIOT JIETKO YCTAHOBUTH MOUIMHHOCTD Yasl.

3ATAHHUE 2. UccnenoBanue aHATOMHYECKOI0 CTPOCHHS KOPHEIJIOAOB

VY psaa nuieBbIX pacTeHU (MOPKOBH, pebl, CBEKIIBI U JIp.) IJIaBHbIE KOPHU CUIIBHO YTOJIIIAIOTCS
U pa3pacTaroTCsl, CTAHOBACH PE3EPBHBIMHM OPraHAMM - XPaHWIMILAMU 3allaCHBIX MUTATEIbHBIX BELIECTB.
Takue BUIOM3MEHEHHBIE KOPHU HA3bIBAIOTCS KOPHEn100amu. B 3aBUCMMOCTH OT 0COOEHHOCTEH aHaTo-
MHYECKOT0 CTPOEHUS U OTJIOKEHHS MUTATENbHBIX BEIIECTB BBIIEISIOT TPU TUIA KOPHEII0A0B (puc. 3).
VY KOpHEMJI0/10B THIa MOPKOBH (CEMENCTBO 30HTHUUHBIX: MOPKOBb, IMIETPYIIKA, CeNIbJIepel) MUTaTeIbHbIE
BEIIIECTBA OTKJIA/IbIBAIOTCA IVIABHBIM 00pa3oM B 3amacaroiiei mapeHxuMe 0osee MOIHO Pa3BUTOM Jy-
OstHOM yYacTH, TOTJa KaK 30Ha JIPEeBECHHBI pa3BHUTa cliabee, UMeeT OOJbIIe OJPEBECHEBIINX KIETOK U
MEHBIIE MMUTATEIbHBIX BEIIECTB. Y KOPHEIUIONOB THIIA peauca (CEMENCTBO KPECTOLBETHBIX: pellbKa, pe-
1a, peauc, OpIoKBa) OCHOBHOE MECTO OTJIOXKEHUS MUTATENbHBIX BEIIECTB - MOIIHO Pa3BUTAas APEBECHHA,
TOTrAa Kak JyO pa3BuT cialo.

B xopHemionax cBEKIBI (ceMENHCTBO MapeBbIX) — HECKOJIbKO KaMOMaIbHBIX KOJIEll, pacloI0KeH-
HBIX KOHLEHTpHUUYeCKU. Kaxx10€e KOIbI0 OTKIaAbIBAET K LIEHTPY CJIOW CBETIOOKPAIIEHHON APEBECUHBL, a
K nepudepun - clio TEMHOOKPAIIEHHOIO COYHOro JyOa. 30HBI JPEBECUHBI B KOPHEIUIOAE COAEpKaT
Ooublle O/IPEBECHEBIIMX KJIETOK M MEHee OOrarhl caxapaMu M IMUTMEHTaMH, YeM 30HbI J1y0a, O3TOMY
HaJINYME CBETIIBIX KOJIEIl B KOPHEIUIOIaX CTOJIOBOM CBEKIIBI TOBOPUT 00 UX HEBBICOKOM KauecTBeE.
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Puc. 5. Cxembl CTpoeHHs] KOPHEIUIOAOB B MOMEPEYHOM pa3pese
A - Tun mopkoBH; b - Tun penuca; B - Tum cBEKIbL;
1 - npobka; 2 - my0; 3 - kamOuii; 4 - TpeBecuHa

Mamepuanwt: KOPHEIIIOAbl MOPKOBH, PEIBKH (PEIbI, peAKca) U CBEKIBI; HOXK; JIYIBI.

O0bexT 1. KopHemuion MopkoBu. PaccMaTprBaloT KOPHEIUIOA U pa3pe3atoT KOPHEIUIOA MOoNepéK,
M3Y4alOT €ro MOIMEPEeYHOe CeYCHHE, OTMEYasi COOTHOIICHHE U OKPAacKy 30H JIy0a M JIPeBECHUHBI, MEXKIY
KOTOPBIMH PacIoyI0KEHO KaMOMaIbHOE KOJIbIIO, U JENal0T CXeMaTHYEeCKUN PUCYHOK ¢ 0003HAYEHUSMH.

Oo0bekT 5. Kopaension peauca. Paboty mpoBosiT, Kak OMUCAHO It 00BbeKTa 4.

O0bekT 6. KopHemnoa cBékiabl. OcMaTpuBaOT KOPHEIIO CHAPYXKH U JEJIal0T €ro pUCYHOK. 3a-
TEM pPa3pe3aroT €ro MOMEepEK M M3y4daroT CPe3 C MOMOIIBIO JYIbl, OTMEYasi KOHIEHTPUUYECKYIO CIIOM-
CTOCTb M Yepe/loBaHME 30H JyOa, kamMOus U IpeBecuHbl. JlenaroT cxeMaTUYeCKHil pUCyHOK ¢ 0003Haue-
HUSMHU.

3ATAHUE 3. U3yuenne aHATOMHYECKOr0 CTPOCHUSI 36PHOBKH NIIIEHHUIbI

Tunuunoe ceMsi COCTOUT U3 TPEX YacTel: CEMEHHON 000104KU, WIH
Koxcypul (00pazyercs U3 MOKPOBOB ceMsA3avaTka), IHo0ocnepma (OCHOBHAs
3amacaroias TKaHb CEMEHH) U 3apooviuia (Imopuona). 3apoIbiil - HOBOES
MOJIOJIO€ pacTeHHE B MHHHATIOPE, COCTOSINEE U3 KOpeIKa, cTedernbKa, ce-
MsoJIel (3apOJIBIIIEBBIX JTUCTOYKOB)
U TIOYEYKH (BEpXYILKH cTedelbKa ¢
o0pa3oBaTeNbHON TKaHbIO). Y MHO-
IUX THIIEBBIX PACTEHUHN 3perble Cce-
MEHa UMEIOT TUIIMYHOE CTPOEHUE, U
coJiepkaT dHAOCIEpPM (BCE 3J1aKH,
rpednxa), Torja Kak y Apyrux B Mpo-
necce (GpopMupoBaHUSI CEMEHHU DHJIO-
CIIEpM MOCTENEHHO MCYE3aeT, TaK YTO
3penoe ceMsi COCTOUT TOJbKO U3 JIBYX
‘ yacTel: 000JIOUKH U 3apOJIbIINa, IPU STOM CEMSIONH CHIIBHO pa3pacTaroT-
Puc. 1.  Crpoesne 3sepma  CSI M HAaKaINIMBAIOT B CBOEH OCHOBHOI TKaHU BCE HEOOXOAMMBIE JIJIsl Pa3BU-
IR ('},"e‘;’i‘?’"’“”“ P33°  THMs ceMeHM MUTATENbHBIE BEIECTBA (0€32HI0CIIEPMHBIE CeMEHA OO0OBBIX,
Do eonsusm; 5 anes.  TTOJCOTHCYHUKA, THIKBEHHBIX ).

POHOBHEIN  CJOH; &6 — 3HAOCNEpM;
7 — IUHTOK; & — sapoabill
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Puc. 6.1. Ctpoenne cemenu daconu: 1 - cemeHHas 000109Ka; 2 - CeMAA0H; 3 - MoJeuka; 4 -
cTe0enéK; 5 - Kopemok

TUNUYHBIM A7 OAHOJOIBHBIX MOKHO CUUTATh CEMS 3JIaKOBOT'O pacTeHHs (HarmpuMmep, MIIEHUIbI).
CBepxy OHO TOKPBITO JBYXCIOWHOM CEMEHHOH 000JIOUKOH, MJIOTHO CPacTAIOLIEHCS ¢ CyXMM OKOJIO-
IUIOJIHUKOM 3€pHOBKH (OTHOCEMEHHOTO M1oja). bosbmas yacTe 00bEMa CEMEHM 3aHATA 3HJOCHEPMOM,
K KOTOPOMY CHHU3Y BIUIOTHYIO NPHJIEraeT MEHbLINH 110 00bEMY 3apojsiil. HapyxHblil croit sHI0CTIEpMa
COCTOMUT M3 OJIHOTO CJIOSI TUIOTHO COMKHYTBIX KyOMUYECKUX KJIETOK, 3allOJHEHHBIX aJeHpOHOBBIMU 3Ep-
Hamu Oenka (aJepoHOBBIN ciioit). BHYTpeHHss 4acTh sHAOCIepMa (MyYHUCTBIN SHIOCTIEPM)- U3 KPYII-
HBIX KJIETOK, 3aII0JJHEHHBIX KpaxMaJbHBIMU U AJICHPOHOBBIMHU 3EpHAMH. 3apOJbIlI - U3 €AUHCTBECHHON
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CEMSIJIONH, TUIOTHO MPHUJIETAIONICH K dHIOCTIEpMY («IITUTOKY), YKOPOUEHHOTO CTeOeNnbKa, MOYSUKH C JIH-
CTOYKaMH B 3apOJIBIILIEBOTO KOPEIIKA.

[Tno1, 06pa30BaBIIMIICS TOJBKO U3 3aBSI3H, HA3BIBAIOT HCTUHHBIM (BUIIHS, TOPOX, BUHOTPA/I, 3J1a-
ku). Eciin ke B ero o6pa3oBaHuM y4acTBOBAJIM, KPOME 3aBs3U, U JPYTHe YacTH I[BETKa (I[BETOJIOXKE, OC-
HOBAHUS TBHIYMHOK M JP.), TO TUIOJ HA3bIBAIOT JIOKHBIM (sI0JOHA, 3eMisiHuKa, orypen). [lmon, oGpa-
30BaBIIIHMICS U3 MHOXKECTBA MTECTUKOB OJHOTO IBETKA (MaJIMHA), - COOpHBIM (cloxkHbIM). [1moa, o6paso-
BaBIIUICS U3 I[EJIOTO COLBETHS, — COILJIOIMEM (IIIEIKOBHIIA, aHAHAC, HHKHP).

B 3aBucumocTu OT Xapakrepa, KOHCUCTEHIIMU OKOJIOTUIOJHUKA TUIOABI Pa3AeisiioT Ha coyHble (C
MSICUCTBIM, COYHBIM OKOJIOTUIOJHUKOM) U cyxue (C CyXHM, TOHKHM OKOJIOIUIOJHHKOM). B 00enx 3tux
rpymnax ecTh III0/Ibl OJHOCEMEHHbIE (HEBCKPBIBAIOIINECS) 1 MHOTOCEMEHHbIE (BCKphIBatoIuecs). MHo-
rooOpa3re OCHOBHBIX THIIOB IJIOJIOB MOXET OBITH IIpeicTaBieHo B Tabmuie (1).

Tabauuya 1. OcHoeHble munsl ni10006
Twum okoJI0IIIOJHIKA OnHoceMeHHBIE TIITOIET MHoroceMeHHBIE TIIOJIBI
Cvxoit 3eDHOBKA. CEMAHKA. ODEX B00. cTpv4aoK. KOpoOoUKa
CouHbIit Koctsanka Sropga; sromoobpasHbie IOAB! (SI0JI0KO, ThI
Ha, 3eMJITHAYMHA,
TIOMEPAaHeI)

VY COYHBIX IJIOOB XOPOIIO BBIPAKEHBI TPU CJIOSI OKOJIOIUIOJHUKA: HApYXHbIA (BHEIIOIHUK),
0OBIYHO 0O0JICe MIIOTHBIN, KOKUCTBIN; CpeaAHUN (MEKIUIOAHHK ), HAanOOJIee Pa3BUThIA M MSICUCTBIN; BHYT-
PEHHUI (BHYTPHIUIOMAHHUK ), PA3JIUIHOTO XapakTepa. Y IJIO0B C CYXHM OKOJIOIIJIOTHUKOM 3TH CJIOH BBI-
pakeHsbl cnabo. [luimeBas EHHOCTh CYXHX ILIOJIOB OINPEICIIETCS B OOJIBIIIMHCTBE CIy4aeB UX CEMEHa-
MU, B SHAOCTICPMEC UJIN CEMAONOJIAX KOTOPBIX 3a1aCarOTCs HECHHBIC ITUTATCIIbHBIC BCIICCTBA (I/ICKJHO‘-ICHI/IC
COCTABIISIFOT HEXHbBIC OKOJIOIUIOAHUKH He3peibiX 0000B - MX COYHBIC 3€JIEHBIC CTBOPKH), & B COYHBIX
TUTO/IaX MICTIONIB3YETCS YEIOBEKOM Yallle BCETO MX MSCHCTBIA OKOJIOTUIOHHK (MCKIIFOUSHHE - CEMEHa UC-
XOJTHO COYHBIX TUIOZIOB IPELIKOT0 Opexa, MUHAIA, (PUCTAIIKH, KAIlITaHa).

OCHOBHBIE THITBI CYXHX TIJI0JIOB U300paKeHbI Ha puC. 3.

Puc.6.3. Cyxue mioabt
1-3epHoBKa; 2 - ceMsiHKa; 3 - opex; 4 —000; 5 - cTpydok; 6 — Kopobouka

3epnoeka — cyxoil OTHOCEMEHHOM IO/ 3JIAKOBBIX PACTEHH, Y KOTOPOTO CeMsl TJIOTHO CPacTaeT-
Csl ¢ TOHKHM CYXUM OKOJIOIUTOJHHKOM. BHyTpeHHEee CTpoeHUE 36pHOBKH yXKe ObLTIO PacCCMOTPEHO (pHC.
6.2).

Cemanka - CyXxo OJHOCEMEHHOM MIIOJ ¢ KOKUCTBHIM OKOJIOIIJIOAHUKOM, HE CPACTAOIIMMCS C Ce-
MeHeM (MIOICOTHEUHUK, TPEUHXa).

Opex - cyxoil OTHOCEMEHHOM IO/ C TBEPABIM, OJJPEBECHEBIINM OKOJIOIUIOJHUKOM, HE CpacTaro-
IIMCSI ¢ CeMeHeM (JiecHOU opex, pyHayK). PazHOBUIHOCTE opexa - )KEmyap ayoa.

bo6 — cyxoil MHOTOCEMEHHOW OAHOTHE3IHBIN TIJI0/ C OKOJIOIJIOJHUKOM M3 JIByX CTBOPOK, K KO-
TOPBIM MPUKPEIICHBI ceMeHa; 000 pacKpbIBaeTcs MO OPIOIIHOMY U CIIMHHOMY «IIBaM» (0000BBIE pac-
TEeHUsI: TOPOX, dacoiib, 600bI, COsl, YeUEBHIIA, APAXUC).
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Puc. 6.4. Counble mioab!
1 - xocTsiHKa; 2 - siroaa; 3 - 10710K0; 4 - TRIKBUHA; 5 - MOMepaHell;6 - 3eMIISTHUYMHA; a - TT0I0HOXK-
Ka; 0 - BHEIJIOJHHK; B - MEKIUIOJHUK;T - BHYTPUIIOJHHK; [T - OCTATKU YalICYKH IIBETKA

Cmpyuok - cyxoll MHOIOCEMEHHOW ABYIHE3IHBIA IUIOJ C IPOAOJIBHOM MEPEropoakod Mexay
CTBOPKAaMHU, K KOTOPOH NPUKPEIUISIIOTCS CeMEHa (KPECTOLBETHBIE: KalycTa, pelbKa, XpeH, ropyula).
bo0 u cTpy4oK BHEIIHE CXOJHBI, TOATOMY 000l YACTO HENIPABUIILHO HA3bIBAIOT CTPYUKAMHU.

Kopo6ouka — cyxoli MHOTOCEMEHHOW OJIHO- WJIM MHOTOTHE3JIHBIN IO/, BCKPBIBAIOIIUNCS JIbI-
POYKaMM WM TPELUIMHAMU (MakK, 1ypMaH, XJIOMYaTHHUK).

OCHOBHBIE THUITBI COYHBIX TUIOJIOB M300pa’keHbI Ha puc. 6.4.

CouHas MSKOTb OKOJIOIJIOJJHUKOB 3TUX IJIOJIOB, COCTOSIIAsi U3 OCHOBHOM 3amacaromieil TkaHu, co-
JIepKaT IEHHBIM KJIETOYHBIA COK, OOraThlii caxapamu, KHCJIOTaMu, BUTaMuHaMU. OJIHOCEMEHHON CO4-
HBI{ IUI0/1 HAa3bIBACTCS KOCMAHKOU, MHOTOCEMEHHOMU - 2200011 NN A200000pa3nbim TI00M PA3IUYHO-
ro TUIa.

KocTHKM UMEIOT TOHKHM, KOXHCThIM BHEIIOJHHUK (KOXKMILY), COUHBIH MSCHCTBIH MEXIJIOJHUK
(MSIKOTBb) W TBEPIBIA OJPEBECHEBILNN BHYTPUIUIOAHHK, 3aKIHOYAIONIMM B ceOe €IMHCTBEHHOE CEeMs
(BULIHS, YepelIHs, abpUKoc, MepCHK,, YepéMyxa, MUHJalIb, TpelKuil opex). B ToBapoBeneHUH IMIOABI
KOCTSIHKA Ha3bIBalOT KOCTOUKOBBIMHM IUIOAAMU. Y MAaJMHBI, €XKEBUKH IUIOABI IPEICTAaBISAIOT COOOM
CIIO’)KHBIE KOCTSHKH, 00pa30BaBILIMECsS M3 COBOKYIHOCTH IMECTUKOB OJHOIO I[BETKa (B OBITY MX 4YacTo
HENPaBWJIbHO Ha3bIBAIOT «sArojiaMu»). COYHblE MHOTOCEMEHHbIE (UICTUHHBIE WJIN JIOKHBIE) TIObI Ha3bI-
BaloT sirojamu. Koxuna roji - TOHKUH MUIOTHBIN BHEIUIOIHUK, a MIKOTh MpeACTaBiIseT coboi pa3poc-
IIMecs] MEXIUJIOJHUK U BHYTPUIUIOJHUK, B KOTOpBIE MOTPYKEHBl MEJIKHE CeMEHa (BUHOTpaj, TOMart,
CIIaJKUI neper, OakakaH, XypMa, CMOPO/IMHA, KPKOBHUK, YEPHHKA, KIIFOKBA, OpyCHHKA U Jp.).

Counble 110,161 00JI€€ CIOKHOTO CTPOCHHMS (Yallle BCETO JIOKHBIC) HOCSAT Ha3BaHHUE «SIT0000pa3-
HBIX» (A0JI0KO, THIKBMHA, 3eMJITHUUMHA, NoMepaHen). A0n0Kko - JOXHBIM COYHBIH MHOTOCEMEHHOU
IJ10/1, B 00pa30BaHUU KOTOPOTO Yy4aCTBYET HE TOJBKO 3aBsI3b I[BETKA, HO U pa3pocilieecs IIBETOI0XKE (Xa-
paKTepeH Ui PO3OLBETHBIX: SOJOHS, TpYyIla, aiiBa, paOrHa, OOSPHIIIHUK).

BHemnogHuk (KOXuIa) U MSICUCTBIM CIaJKUM MEXIUIONHUK YIMOTPEONSIOTCS B MUILY, a TpyObIii
KECTKOKOKUCTBIA BHYTPUIUIOJHUK LIEHHOCTU HE NpeAcTaBisieT. TolKeuHa - TOKHBIN COUHBIM MHOTrOCE-
MEHHOM IO/, XapaKTEPHBIH /Ui THIKBEHHBIX PacTeHUH (OTypell, IbIHA, ThIKBA, ap0y3, Kabadok, maTuc-
COH). BHEmIOHUK ATHUX TJIOOB YacTO TBEPJBINA, IpyObIi, a MEXIIJIOJHUK M BHYTPUIUIOJHUK - MSICH-
cTble, couHble. OCOOBIIl THIT JIOXKHOTO COYHOTO TUIOZa UMEET 3eMIITHHUKA - 3TO MSICHCTOE, pa3pocuieecs
KOHUYECKOE IIBETOJIOKE (TUIOL0JIOKE), YCEAHHOE MHOXKECTBOM MEJIKUX IUIOJAUKOB-CEMSHOK. Takoi miof
HA3bIBACTCS «3eMAAHUYUHOMY. [lmon UMTPYCOBBIX pacTeHHil (IMMOHa, amelbCMHA, MaHIapuHa,
rpeiindpyra u 1p.) HOCUT OOlIee Ha3BaHUE «Homepaney». Ero BHEMIOTHUK — MITKOKOXKUCTHIH,
OKpalIeHHbIN, Ooratelii 3pupHbIMU MaciaMu («{(JiaBeo»); MEXIJIOIHUK - OeJblid, CyXol, TyOuaThlii
(«anpbeno»). 'MaBHYIO MUINEBYIO IEHHOCTb NPEACTABISAECT COYHBIH BHYTPHUIUIOJAHUK — MSICHCTBIC
JOJIbKU, COCTOSIIINE U3 HATIOJTHEHHBIX COKOM BOJIOCKOB (BBIPOCTOB BHYTPEHHHUX CTEHOK 3aBSI3H).

Mamepuanvi: 3aMOYEHHBIE 36PHOBKH IIIECHULBI, CEMSIHKH MTOJICOJIHEUHUKA U TPEUUXH; JIYIIbI; MO-
CTOSTHHBIE NTpEenapaThl CPE30B 36PHOBKH; IPENIApOBAJIbHBIE UTJIbl, OPUTBBI.

Oo0bexT 1. [locTosIHHBIN NMpenapaT MONEePeYHoro paspes3a 3epHOBKH. [Ipu Manom yBennyeHun
MHUKPOCKOIA HaXOJAT YETKO BUAUMBIN Kpail cpe3a, MOMELA0T €ro B LIEHTP MOJI 3pEHUS U pacCMaTpH-
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BaloT ¢ 00bekTuBOM 40X. B HampaBieHWU OT Kpasi 36pHOBKU K €€ LIEHTPY MOCIE0BATEIBHO BBISABISIOT
OKOJIOIUIOIHUK, CEMEHHYIO 000JI0UKY U3 JIBYX CIJIOEB - XKENTO-0ypOro MUrMEHTHOrO U OECLIBETHOIO I'Ma-
JIMHOBOT'O, aJCHPOHOBBIM CJIOW 3HIOCIEPMA, COCTOSAIIMN M3 OJHOIO Psfa KPYIHBIX IPAMOYTOJIBHBIX
KJIETOK C (pMOJIETOBBIMH aleHPOHOBBIMH 3€pHAMM, M MYYHHUCTBIM SHAOCIEPM, COCTOSIUI U3 KPYIHBIX
[IAPEHXUMHBIX KIETOK C KpaXMaJbHBIMU U aJ€HpOHOBBIMU 3€pHAMMU; 3aTEM JAEJAI0T CXEMaTUUYECKUM pu-
CYHOK He0OJIBIIOro yyacTKa cpe3a ¢ 0003HaUCHHUSAMH JeTalleH.

O0bekT 2. [locTOsAHHBIN MpenapaT MpoAoJLHOI0 pa3pe3a 3epHOBKM. [Ipu Manom yBennueHUH
MHUKPOCKOIA HaXOJAT OKpAIIEHHBIH B (PHOJIETOBBII LIBET 3apO/blLl, BBIABISAIOT B HEM IIUTOK, IpUJIEra-
IOUIMH K 9H/I0CTIEPMY, IIOYEUKY C KOJIIMAYKOM, KOPELIOK C KOJIMAYKOM, CTeOeNIEK 1 AMUOIacT; 3aTeM Je-
JIAOT CXEMaTHYECKUI PUCYHOK 3apoJiblliia 36pHOBKH ¢ 0003HAYEHHUEM €T0 HJIEMEHTOB.

O0bekT 3. Cemsanka rpeunxu. HaznpesaroT OpUTBON KOXKHUCTBIM TEMHO-KOPHUYHEBBIN OKOJIOTLION-
HUK CEMSHKHM U CHUMAIOT €ro, 3aT€M HUIJION HaJIpbIBalOT TOHKYIO CEMEHHYIO KOXypy. OOpalaroT BHU-
MaHUE, YTO CeMs JIEKUT CBOOOJHO M HE CPACTAETCs C OKOJIOIJIOJHUKOM, KaK y 36pHOBKH, a CEMEHHAas
KO)Kypa IUIOTHO IPUJIEraeT K 3HJ0cIepMy ceMeHH. Jlanee pa3pe3aroT TpEXrpaHHOE ceMs 1o pedpy U ¢
MTOMOIIBIO JIYITBI BBISIBJISIFOT O€JIBI MYYHHCTBIA SHAOCIIEPM U JICKAIIUH BHYTPH HETO JKEJITOBATHIA H30-
THYTBIH 3apOJBILL; JEJIa0T CXEMATUYECKUN PUCYHOK CEMSHKH I'PEUYUXU B pa3pese.

Coneprxanue oT4yeTa: maboparopHasi paboTa J0JbKHA OBITH 0OhOpMIIEHA COTIIACHO TPEOOBAHUSIM
NpuiIokeHus 1.

KOHTPOJIBHBIE BOITPOCHI

Kakne Mmopdosaornueckue rpymniibl ChIpbs Bl 3HaeTe?

OCHOBHBIE TMarHOCTUYECKUE NPU3HAKY JIUCTHEB

OcCHOBHBIE TMarHOCTUYECKUE MPU3HAKH JIUCTA Yasi

XapaKTepUCTUKA MPSHOCTEN, ITOIYy4aeMbIX U3 BET€TaTUBHBIX OPIaHOB PACTEHUI
XapakTepucTrKa NPsIHOCTEN, IT0JIy4aeMbIX U3 T'€HEPATUBHBIX OPTaHOB PACTCHUMN

Ha xakue rpynmsl pa3aesnstoT opraibl pacTeHUN?

Kakue opranel OTHOCAT K BereTaTUBHBIM?

Yro takoe noder?

Kakue Buon3aMeHEHHbBIE TOOETH HCTIONIB3YIOTCS YETOBEKOM B IMULTY?

0. KakoBsl ¢pyHKInu nucta’?

1. Uro takoe kamOuii 1 KakoBa ero GyHKIuA?

12. Kak pa3nu4uth cTe0Genb 1 KOPeHb 10 aHATOMHYECKOMY CTPOCHHIO?

13. Yro Takoe kopHETI0a?

14. Yem oTnuyaroTCs MO BHEIIHEMY M BHYTPEHHEMY CTPOEHHUIO KOPHEIJIOABl MOPKOBH, peauca,
CBEKJIBI?

15. U3 yero cocTouT miuoa?

16. Yem MCTUHHBIE IOl OTIIMYAOTCS OT JOKHBIX?

17. Yto TaKo€e CIIOKHBIM IO U COILIONME?

18. KakoBa knaccugukarus miogaoB?

19. Yewm onpenensieTcs MuIeBast ICHHOCTh CYXHX M COUHBIX TIJI0JI0B?

20. YeM 3epHOBKA OTJIMYAETCS OT CEMSHKU?

21. Yem 000 oTiimyaercs OT cTpydka’?

22. JIng KakuX TPYNI MHIIEBBIX PACTEHUH XapaKTepHbI IUIOJbI TUHa 000a, KOCTSHKH, 3€pPHOBKH,
cTpyuka?

23. [110ap! KaKuX MUIIEBBIX PACTEHUH HA3BIBAIOTCS AroJamMu?

24. Haz0oBUTE THIIBI STOI000PA3HBIX TUIOJIOB.

25. [Touemy s16JI0KO CUUTAETCS JIOKHBIM TUI010M?

26. KakoBo cTpoeHHE THITHYHOTO CEMEHH?

27. B 4éM cOCTOAT OTIAMYHUS B CTPOSHHH CEMSIH 3JIaKOBBIX U OOOOBBIX pacTEHUI?

RROooN k0w E
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NABOPATOPHOE 3AHATUE N24

Tema : AHATOMHYECKOE CTPOEHNE PA3JIUYHBIX BHI0OB PACTUTEIBHOIO ChIPbS, HCI0JIb3YeMOI0 B
KayecTBe MPSIHOCTeM

QGHB 3aHATHUA: HpI/II‘ OTOBJICHUC MUKPOIPCIIAPATOB U3 PA3JIMYHBIX BHUAOB PACTUTCIBHOTO ChIPbA, UC-
IIOJIB3YEMOI'0 B KA4Y€CTBE HpHHOCTCﬁ

dopmupyembie komneTeHnu: [1K-4 - criocoben onpeaesnsts 1 aHATU3UPOBATH CBOMCTBA CBHIPbS, MOJIY-
(haObpUKaTOB M MPOJIOBOILCTBEHHBIX TOBAPOB, BIUSIONIME HA ONTUMHU3AIUI0 TEXHOJOTHMYECKOro TpoIiecca,
KauecTBO U 0€30MaCHOCTh TOTOBOM MPOAYKIUHU, 3(H(HEKTUBHOCTD U HAJICHKHOCTH IMPOIIECCOB MPOU3BO/ICTBA;

1. TEOPETUYECKASA YACTDb

[IpsiHOCTH — 3TO MPOIYKTHI PACTUTEIHLHOTO MPOUCXOKACHUS (TUIO/BI, KOPHU, JTUCTHS U JIP. YACTH
pacTeHuii), o0IagaroNie XapakKTePHBIMA apOMAaTOM U BKYCOM, OOYCIIOBJICHHBIMU COJICP)KAaHUEM B HHX
a¢upHbIX Macen. JloOaBleHHbIE B HE3HAYUTENBHBIX KOJMYECTBAX B IUILEBHIE MPOJIYKTHI MPSIHOCTU
YJIy4IIAIOT UX BKYCOBbIE U apOMaTU4ECKHE CBOICTBA. MHOIrUe MpsIHOCTU 00J1aAat0T OaKTEPULIUIHBIM U
AHTHOKHUCIUTEIBHBIM JEHCTBUEM, YTO CIIOCOOCTBYET MPOAJICHUIO CPOKOB XPaHEHHsI MUIIEBBIX MPOIYK-
TOB, B KOTOpBIE J100aBIAIOT NPSIHOCTH. OTIMYUTENbHAs OCOOEHHOCTh KJIACCHUUECKUX NMPSHOCTEH — UX
YHHUBEPCATbHOCTh. POIMHOM GONBIIMHCTBA MPSHOAPOMATUYECKUX PACTEHHM sABIseTcs coaHeuHoe Cpe-
JMHO3EMHOMOPBE WIIM TPOTHKH, T.€. PETMOHBI 36MHOT0O IIapa ¢ OOJIBIION MPOJOJIKUTEIBHOCTBIO CBETO-
BOI'O JHS, TEIUIBIM U JIOCTaTOYHO BJIAXKHBIM KIMMATOM. [IpSHOCTH, U3rOTOBJIsIEMbIE U3 3TUX PACTCHUM,
3aBo3saTca B Poccuio B cymienom Buje. B Hamieit ctpane (kpome jaBpa) OHM HE mpouspactaroT. Bee
OHH, TIOMUMO KYJIMHAPUH, IPUMEHSIOTCS B KOHCEPBHOU, MSICOMOJIOYHOU, PHIOHON U APYTUX OTpacisix
MUIIEBON TPOMBIIIJIEHHOCTH.

OOBEeKTOM HKCIEpTU3bl SBISIOTCA Haumbojee MOMyJspHbIE, MEXKIyHApOIHBIE IO MPUMEHEHUIO
MPSIHOCTH, SIBJISIONIMECS KJIACCUYECKUMHU I OOJBIIMHCTBA HAllMOHAJIBHBIX KyXOHb: 0a/lbsH, BaHWJIb,
I'BO3JIMKA, UMOUPb, KapJlaMOH, KOpUaHJIp, KOPUILIA, JIABPOBBIN JIMCT, MyCKaTHBIA OpeX, MyCKaTHBIN IIBET,
neper; Oembli, meper AYLIIUCTBIN, Mepell KpacHbId, epel YepHblid, TMUH, madpad. OO0mUM A 3TUX
NPSIHOCTEH SBJISETCS IPUMEHEHHUE B ITPEIBAPUTENIEHO 00pab0TaHHOM U CYIIEHOM BUJIE .

ApoMaTudecKkue U IyIIUCThIE BEIIECTBAa MPUMEHSIOTCS B MUILEBOM MPOMBIIIIEHHOCTH U KYyJIHMHa-
pHH JUTS IPUAAHUS TPOAYKTY cnennduyeckoro apomara. OHHM NpeACTaBISAIOT c000 MHOTOKOMITOHEHT-
HbIE€ CMECH HaTypaJbHBIX A(UPHBIX Macel, HACTOEK, FKCTPAKTOB, TYIIUCTBIX BEIIECTB, B TOM 4YHCIE
CUHTETHYECKUX, IPUAAIOLIME MUILEBOMY IIPOLYKTY XapaKTEepPHBIN apoMar.

HatypanbHble apoMaTn3aTopbl UCIIOJIb3YIOTCS B MUILEBOI MPOMBIIIJIEHHOCTH OIPaHUYEHHO HU3-3a
BBICOKOM CTOMMOCTH HCXOJHOTO ChIPbsl, OTPAHUYEHHOCTU MPUPOJHBIX CHIPBEBBIX PECYPCOB, CIA0OCTH
WIM HEJAOCTAaTOYHOW CTaOMJIBHOCTH CO3JaBaeMbIX MMHU HaTypalbHBIX apoMmMaToB. B mpsiMom cmbicie
CJIOBa apOMaTHbIE PACTEHUS HE SIBJIAIOTCS MUIIEBBIMU J00aBKaMH, HO UX HIMPOKOE NMPUMEHEHHUE B IH-
TaHUU HApOJOB MHOTHMX CTPaH BBI3BIBAET HEOOXOJIMMOCTh OXapaKTepHU30BaTh ATY TIPYMIY BKYCOBBIX
BELIECTB.

banpsH, 3Be3a4aThIi aHUC — IJI0JBI BEUHO3EJIEHOTO TPOIUYECKOI0 JIepeBa U3 ceMeicTBa MarHo-
TMeBbIX. babsH MMeeT c1agKoBaThlii BKyC U 3amax, noJoOHbIN aHucy. [Ipumensercs 6anpsiH B xJebo-
MEeKapHOM U KOHJUTEPCKOM MPOU3BOJICTBE.

Banuub - crienmanbHO 00paboTaHHBIE CTPYYKH TPOIIMYECKON OPXMJIEM M HEKOTOPBIX JPYTUX pac-
TeHui. VMcnonb3yercs B KOHIUTEPCKOM U XJ1€00MeKapHOM MPOU3BOICTBE.

I'Bo31MKa — BBICYIIEHHBIE HEPACKPBIBIIMECS LIBETOYHBIE MOYKM JIEPEBA CEMEWCTBA MHPTOBBIX.
Ponunoit rBo3nuku siBnsitorcss Monykkckue octpoBa. ['Bo3irka 06agaeT KryduM BKYCOM U SIPKO BbI-
pakeHHBIM apoMaToM. M crosb3yIoT rBO3AMKY ITPU U3TOTOBJIEHUN Pa3IMYHbIX KOHCEPBOB, MApUHAIOB U
T.J.

KapnamoH — 110,16l IPSHOTO TPABSIHUCTOTO TPOIMMYECKOT'O PACTEHHs CeMeHCTBAa UMOUPHBIX, UME-
€T CUJIbHBIW MPSHBIA apoMaT, KOTOPbIA OMPEAEAET €ro NPUMEHEHUE B KOHAUTEPCKOU MPOMBIIIIEHHO-
CTH.
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Kopuna — kopa HECKOJIBKHX BHJIOB JIEPEBbEB CEMENCTBA JaBPOBBIX. [I[pUMEHSAIOT KOpHUIYy B XJie-
OoreueHnH, B MPOU3BOJICTBE KOHIUTEPCKUX M PHIOHBIX M3/ICIIHI, HAITUTKOB.

IIPAKTUYECKAS YACTD
3ananune 1.AHau3 OyTOHOB rBO3IUYHOIO /IepeBa

[TpousBomsuiee pacrenue: ['Bozauunoe aepeso (Caryophyllus aromaticus L.)

CemeiictBo: Muprossie (Myrtaceae)
Buemnuii Bua coipbsi. ByTonsl o hopme HarmoMuHAIOT TBO3/b. COCTOST U3 HUKHEH, OKPYTIIO-
YeThIPEXTPAHHOM, ClIeTKa KOHUYEeCKOo! 3aBsi3u. CHU3Y HaXOIUTCSl pyOUUK IBETOHOXKHU, HA BEpXHEM 00-
Jiee MMUPOKOM KOHIIE PACIOJIOAKEHBI CPOCIIUECS C 3aBS3bI0 UEThIPE TPEYTOJIbHBIX, MSICUCTBIX 3y0I1a Ya-
medky. YeTblpe OKpyTbIX JENECTKa BEHUMKA CII0KEHBI B BUAE Koinadyka. [{nuna reozauku 10-15 mm,
tonuHa 2-4 MM. Yarmreuka u 3aBs3b Oyporo IBETa, JEMECTKH BEeHUNKA —KEJITOBATO-0yphIe. 3amnax
CUJIBHBIM apOMaTHBIN, BKYC KI'yduid, IpsHbIi (puc. 30).

A b

Pucynok 30. A — BHemHu# BUJ OYTOHOB  T'BO3JIMKH;
b —mpononbsHbIH pa3pe3 rooBKU TBO3IUKH:

1 — YaleauCTHKH; 2 — HbLIbHUKH;
3—HHUTH TBIYUHOK; 4 — CTOJIOWK;
5—COCYIUCTBIE ITYUKH;

6 — Kele3Kn;, 7—HaaIeCTUYHBIN JUCK

Mukpockonus. CTpoeHHE TpeyrojbHbIX 3yOIOB ya-
IIEYKH U OKPYIJIBIX JICNECTKOB BEHUYHMKA MPAKTHUYECKU HE OT-
JTUYarTCa oT cTpoeHus 3aBsizu (puc. 30). 3aBa3bp UMEET METKOKIETOYHBIN AMUJIEPMHUC C TOJICTON KyTH-
KyJnoii (1) ¥ BBIMYKIIBIMU YCTHHIIAMHU.

KpymHbie apupHOMacInyHbIe BMECTHIIHINA OBAJILHON (DOPMBI PACTIONIOKEHBI B JIBA Psi/ia TIOJ AITH-
JEPMHUCOM MEXAY M30JMaMETPUUYECKHUMU KIETKaMH MapeHXUMBbI (2); OJHOPSIHOE KOJIBLO COCYAUCTBIX
my4koB (3) COMpoBOXKJIaeTCs CKICPEHXHMHBIMU BoJIOKHamu (4). Berpewatrorcs npyser (5). ['yOuaras
TKaHb C KPYIHBIMH MEKKIETHUKaMU (6).

3aganue 2. AHAJHM3 KOPbI KOPHLIBI

[MpousBomsmiee pacrenue: Kopuma kurtaiickas (Cin-
namomum cassia Blume)

CemeiictBo: JlaBpoBsie (Lauraceae)
Buemnune npusnaku. Kycku kopsl B BUsie TpyOOK WM Ke-
J00KOB, JyinHOK 6-10 oM, TonuuHo# 1-3 mm. Hapyxnas
MOBEPXHOCTh KOPBI CJIErKa MOPIIMHUCTAs CepoBaTO-0ypasi C
MEJKUMH YNYeBUUYKaMU. BHYTpEHHssI TIOBEPXHOCTH KOPBI
ri1ajKas, KpacHoBaTo-Oyporo 1seta. M31om poBHBIi, 3ep-
HUCTBIH, TOXKe KPaCHOBATO-OyphIif. 3amax CHIIbHBIN, apo-
MaTHbIN. BKyc cliaikoBaThli, MPSHbBINA, CIETKA BSKYIIUH.

Poguna kopuuHoro gepesa — crpanel IOro-
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Bocrtounoii A3zun. Kopuia xutaiickas pacnpocTpaHeHa TOJIbKO B KynbType: Kuraii, Beetnam, Ilpu-
Jlanka, Unnonesus. KynbTuBUpyeTcs Kak KyCTapHUK.

3aroToBKy MPOBOJAT JIBA pa3a B IO/, B KOHIIE ce30Ha A0xkei. Cpe3atoT Moo ple modern Kopuy-
HOTO JiepeBa, KOrJa OHU JOCTUTHYT JUIMHBI OKOJIO 3 M U JuaMmeTp ux Oyaer He MeHee 2,5 cM. 3areM ¢
00EroB CHUMAIOT KOpY, Jiejas JBa KOJBIEBBIX HA/pe3a U COSAMHAS MX MPOJOIbHBIM Haape3oM. Kopa
CHMMaeTcsl B BUjie TpyOOK min »keno0koB. CylaT Ha COJIHLE.

Muxkpockonus (puc. 31). Bce kneTku nmapeHXMMbI KOPbI OKpalleHbl B KPaCHOBATO-OypHId IIBET,
T.K. cojepxar ¢iobaden. IlapeHxuma mepBUYHOM KOpBI COCTOUT U3 TAHICHTAIbHO BBITSAHYTBIX WU
OKPYIJIOMHOT'OYTOJIbHBIX KJIETOK. [[apeHXxrMa BTOpUYHON KOPBI COCTOUT U3 00JIe€ OKPYTJIbIX KIETOK.

1 Pucynok 31. Cxema nomnepeyHoro cpesa KOphbl:

1 —mpobka; 2 -komeHxuma; 3 —IepBUYHast KOpa;

4 — cknepensibl (KAMEHHUCTBIE KJIETKH); S5—KIIETKH CO CIIH-
6 3b10; O—TpyNNbl MEJIKUX BOJIOKOH; 7 — «MEXaHHYECKOE
7 xonbuo» Ha TPAHUILIE IEPBUYHON U BTOPUYHOM KOPBI, COCTO-

Aliee U3 CI1abOyTONIEHHBIX KaMEHHUCTBIX KJIETOK; 8 — BTO-
O puunHas kopa; 9 — 1-2 psaanble cepaueBUHHbIE Tyun; 10 —
10 paduibl okcanata Kanpuus; 11 — kineTku ¢ 3¢pupHBIM Mac-
JIOM.
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KieTku 3a11oJ1HeHbI O4EHb MEIKMMU KpaxMajibHbIMU 3€pHa-
Mu. Papuapl okcanaTta kanblys pacnojaratorcs B KJIeTKax
CepALeBUHHBIX ydyei. KameHucThle Ki1eTku cinabo yrommensl. KineTku ¢ 3pupHbIM MacioM pacnoso-
’KEHBbI, B OCHOBHOM, BO BTOPHYHOI Kope. B nepBuuHOil — BeTpeuatorcst peiko. CUTOBHUIHbBIE TPYOKH BO
BTOPUYHOM KOpe MaJio 3aMeTHBI. DPUPHOE MaCIIO B KOPE KOPHUIIBI JIOKAIU3YETCS B CIIELUANIBHBIX KIIET-
KaX MMapeHXUMBbI KOPbI

JIABOPATOPHOE 3AHATHE 5

Tema: KiteTka 1 TKaHH JKHBOTHBIX
[lenn 3aHATHS: I/I3yquHe SIATEITHANBHBIX, COSIMHUTEIBHBIX W MBIMICYHBIX TKAHEH KMBOTHBIX.
dopmupyemsie komrereniuu: [1K-4 - crnocober ONpEeNEeNsITh U aHAIU3UPOBATh CBOMCTBA CHIPHS,
moirypaOpuKaTOB U MPOJIOBOJILCTBEHHBIX TOBApOB, BIHSAIOIIME HA ONTUMHU3AIUI0 TEXHOJOTHYECKOTO IPO-
1ecca, KauecTBO U 0e30MacHOCTh TOTOBOM NMPOAYKIWH, 3(H()EKTHBHOCTh M HAJIEKHOCTH MPOILECCOB MPOU3-
BOJICTBA,

1 TEOPETHUYECKASA YACTb

Kak n y paCTCHHfI, TKaHH XUBOTHBIX COCTOSAT M3 KJICTOK; IIPH PBIXJIOM HX PACIIOJIOXKCHUHN ITPOME-
KYTKH 3aIIOJTHSIIOTCS MEXKKJIETOUHBIM BeliecTBOM. DPopMa JKMBOTHBIX KJIETOK IJIACTUYHA U Pa3HOOOpa3-
Ha, YTO CBSI3aHO C pa3HooOpaszueM ux ¢yHkiuil. CTpoeHHEe KJIETOK PACTeHUH U KMBOTHBIX B OOIIMX
4epTax CXOJQHO, HO €CThb M CYIIECTBEHHBIC pa3iuyusa. Bo-IEepBbIX, Y )KUBOTHBIX KIIETOK HET JKECTKOU
HpO‘—IHOfI CTCHKHU M3 IMOJIUCaxapuaoB, MMO3TOMY HUX (bOpMa JAO0BOJIbHO M3MCHYMBA, POJIb 000JI0YKH BbI-
IIOJHACT 6CJIKOBO-JII/IHI/II[HaSI OUTOIIIIa3MaTH4YCCKana M6M6paHa, NnepeBapuBacMas MUIICBAPUTCIbHBIMHA
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depMenTaMu yenoBeka. Bo- BTOPBIX, KJIETKU KUBOTHBIX HE COAEPXKAT IUIACTU]I, TIOITOMY HE CIIOCOOHBI
K (hoToCHHTE3y. B-TpeThux, B HUX HET BaKyoJIed C KJIIETOYHBIM COKOM.

TkaHM KMBOTHBIX Pa3JeIAIOT HA YETBIPE TPYIIIBL: INUMENUATIbHBIE, MbIUEYHbIE, COEOUHUNETb-
Hole u HepeHble. Hanboupliee NUILEeBOE 3HaUEHNE UMEIOT IIEPBbIE TPU TPYIIIBL.

IIoKpOBHBIN SNIUTENNN TIOKPBIBAET BHYTPEHHUE U BHEIIHKME ITIOBEPXHOCTH KUBOTHOT'O OPraHU3MA.
Ero rnaBHasg QyHKIMS- 3alIUTa HUXKEISKAIUX CTPYKTYp OT MEXAHWYECKHX IOBPEKICHUN U IPOHUK-
HOBEHHUSI MUKPOOPIraHu3MoB. KpoMe Toro, ero KiIeTKH BBIIOIHSIOT (PYHKIIMH BCACBIBAHUS, BHIACICHUS U
BOCIIPUATHUSA Pa3ApaKCHUsL.

Coenunnrensublie Tkanu (CT) no cBoeMy CTpOEHHUIO PE3KO OTIMYAIOTCS OT SNUTENNAIbHBIX. X
KJIETKHM PacIOJI0XKEHbI PhIXJIO, OCHOBHYIO YaCTh X MacChl COCTABISET MEKKIETOUHOE BELIECTBO OEIKO-
BOM MM yriieBoHO-O0enkoBol mpupozsl. ['naBnas ¢ynkuus CT — omopnas. M3 3Tux TKaHe# cocTOHT
CKEJIET KUBOTHOT'O, OHU IOKPBIBAIOT CHApYXH pa3IM4YHbIC OpraHbl, OTIAENSAS UX IPYr OT Apyra, OKpy-
KAIOT KPOBEHOCHBIE COCY/bI U HepBhl. Bropas ¢ynkmust CT — nutarensHas (Tpoduueckas) v 3amuTHas
( TOCKOJIBKY B HEH colieprKaTcs KJIETKHU, MOIVIOIIAIOLINE TaTOreHHbIE MUKPOOPTaHU3Mbl M MHAKTUBUPY-
IOLLUE YY)KEPOJHBIE OCJIKH C TOMOUIBIO «@HTUTEID).

Mexknerounoe BemecTBo CT MoxkeT ObITh aMOP(QHBIM MIIM BOJIOKHUCTBIM, KOTOPOE IpPE/CTaBIe-
HO TpeMs BUJAaMHU BOJIOKOH: KOJIJIAr€HOBBIMH, 3JJACTUHOBBIMU M PETHKYJIMHOBBIMU. KOJutareHoBbIe BO-
JIOKHA O4Y€Hb TOHKHE, OEJIOro 11BeTa, pacnoiaralTcs My4YKaMH, HE BETBATCS, OYeHb rMOKHE, HO HE 3Ja-
CTHYHBIE, COCTOSAT U3 HENOJIHOLEHHOIO O€Ka KOJUIAreHa, yCBAMBAIOTCS OPraHM3MOM 4YEJIOBEKa OYEHb
cnabo u MeaneHHo. Ilpu ponroi Bapke KOJIareHOBbIE BOJOKHA CHJIBHO HAOyXarOT M pa3BapHBaroOTCA,
IPEeBpAIasCh B JKENATHH U 00pa3ys Mocie OXJIaKAEHUs CTyIeHb (Tesb). DIacTUHOBBIE BOJIOKHA TOJ-
CTbl€, BETBALIMECS, THOKH, 3JACTUYHBI U XOPOUIO PACTSKUMBI, PACHOIAraloTCsl IO OJMHOYKE, COCTOST
U3 HENOJHOLEHHOr 0 Oellka 2J1acTHHA, HEe Ha0yXaloT B BOJIE, HE Pa3BapUBAIOTCS U HE yCBaUBAIOTCS. Bbl-
COKO€ COJEPKaHUE ITACTUHOBBIX BOJOKOH B MSCHOM CBIPbE JIEJIAET €r0 OYEHb JKECTKUM. PemukyauHo-
éble BOJIOKHA OYEHb TOHKHE, HUTEBHJIHbIE, BETBSTCS, 00pa3ys CETKY BOKPYI KPOBEHOCHBIX COCYAOB U
MBILIEYHBIX BOJIOKOH. OHM COCTOSIT U3 HEHNOJHOLEHHOIo OelKa peTHKYJIHMHA, CXOJHOIO C KOJUIAar€HOM,
He Ha0yXaroT, He Pa3BapUBaAIOTCS U HE YCBAaMBAIOTCA.

Paznuunsle Buapl CT pasznuyaroTcs MO THUILYy M PAcIOJIOKEHUIO KIIETOK, 110 CBOMCTBAM MEXKKJIE-
TOYHOT'O BEIIECTBA, 110 THUIIAM BOJOKOH, UX PACIOJIOKEHUIO U COOTHOLIEHUIO. Pa3nuyaroT Tpu rpynimsl
CT: markue (pbixjasi, MIOTHAas, pETUKYISIpHAs, )KUPOBasi), TBEpble (XpsllieBas U KOCTHas) U KUIKUE
(xpoBb U MUMPa).

Puc. 7.1. Cmpoenue mazkux coeOuHume1bHbvlX mKaHeil
A - prixnast BojgokHHCTas; b - IuioTHas BosmokHUCTast; B - xupoBas;
1 - pubpobnacThl; 2 - My4YKH KOJIJIAr€HOBBIX BOJIOKOH; 3 - Makpodaru;
4 - 5TaCTUHOBBIE BOJIOKHA; 5 - aMOp(pHOE MEKKIETOUHOE BELIECTBO; 6 - )KUPOBBIE KICTKH.
Puixnas eonoxnucmas mxans IUPOKO pacHpOCTpaHEHA B )KUBOTHOM opraHu3Me. OHa OKyThIBAaeT
BCE OpraHbl JKUBOTHOTO, 00pa3yeT KapKac (CTpOMY) MHOTMX OPIaHOB M MPOCIOMKH MEXIy HUMH, CBS-
3bIBa€T KOXKY C JISKALIUMHU O] HEll CTPYKTypaMH, 00pa3ys «IOIKOXKHYIO KJIETYAaTKy», COACPKUTCS B
MBIIIIAX, TOKPHIBAET KPOBEHOCHBIE COCYNbl U HepBbl. Phixias BoiokHucTass CT COCTOUT U3 KIIETOK,
penKo pa3OpocCaHHbBIX B MEXKKJIETOUHOM BellecTBe (Makpodaru, ¢pudpodiacTbl, MUTMEHTHBIE, )KUPOBBIE,
IUIa3MaTUYECKUE), COJIEPIKAILEM TaKKe OOJBIIOE KOJIMYECTBO BOJOKOH. Makpodaru BBINONHSAIOT 3a-
IIUTHYIO (QYHKIIMIO, TIOTJIONIAs U TiepeBapuBasi MEPTBBIC KJIETKH, O0JIE3HETBOPHBIX OaKTepuil U aApyrue
qy)KepoJHble yacTHlbl. [lna3maTndyeckue KIeTKH BbIpaOAaThIBAIOT 0COObIE OENKU-aHTUTENA, UIPAIOIINe
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BOXHYIO POJIb B oOecrieueHnd MMMyHHUTeTa. CHIIBHO pa3BETBIICHHBIC TUTMEHTHBIE KIIETKH (XpomaTodo-
PBI) BCTPEUAIOTCS TOJIBKO B KOXKE WIIM PaTy>KHOW 000JI0UKE Ti1a3a.

IInomnas eéonoxknucmas CT COCTOUT IJIaBHBIM 00pa3oM M3 KOJJIAI€HOBBIX M AJIACTUHOBBIX BOJIO-
KOH. JTa TKaHb OY€Hb MPOYHA, TMOKa U snacTuyHa. OHa BHIMOJIHSAET OMOPHYIO (DYHKIIMIO U BCTPEUAETCS
B )KUBOTHOM OpIaHM3ME TaM, IJI€ CO3AAETCs MOBBIIIEHHAs MEXaHUYECKasl Harpy3Ka: U3 HEEe COCTOAT Cy-
XOXKUIIHS, CBA3KU, 000JIOUKH MbII ((aciuu), oHA HAXOAUTCSA B CTEHKaX apTepUu, B POrOBHIIE IJIa3a,
IIOYKaXx.

Pemuxynapuas (cemuamas) CT cOCTOUT U3 PETUKYIUHOBBIX BOJIOKOH, OCHOBHOTO MEXKJIETOYHO-
'O BEIECTBA U 0COOBIX KIETOK C OTpOCTKaMHu. M3 3T0il TKaHM COCTOST KPOBETBOPHBIE OPTaHbl (KOCTHBIN
MO3T, Celle3eHKa, JIUM(aTUYeCcKue y3ibl), OHa COIACPIKUTCS B MEUEHU U CIU3ZHUCTHIX 000J0YKaX MUIIIEeBa-
PHUTENIBHOTO TPAKTA.

Kuposas CT He UMeeT NPAKTUYECKA MEKKIETOYHOTO BELIECTBA, COCTOUT U3 IUIOTHO YIAaKOBaH-
HBIX J)KHPOBBIX KJIETOK M HEOOJBIIOr0 KOJMYECTBA IPYTUX KIETOK M BOJOKOH. OHa UTpaeT poib SHEepre-
TUYECKOT0 3amaca, MpeloXpaHsieT BHYTPEHHHE OpraHbl OT yIapoB, CIIOCOOCTBYET yIEp:KaHUIO TeIlla B
opranusme kuBoTHOro. 1ot BuJ CT nMeeT BBICOKYIO MUILEBYIO LIEHHOCTh M3-3a OOJIBIIOIO COJEpIKa-
HUS BBICOKOKQJIOPUITHOTO JKHpa U IMIMPOKO UCIOJIb3YETCS B KAYECTBE MULIEBOTO ChIPbSL.

Teepabie CT (xpsimeBasi 1 KOCTHast).

Xpawesas mkanb COCTOUT U3 KJIETOK (XOHJIPOLIMTOB), TMOTPYKEHHBIX B YIPYroe MEXKKIETOUHOE
BELIECTBO, COCTOsIIEE U3 Oelika XOHJIPUHA U KOJIJIAar€HOBBIX WJIM AJIACTUHOBBIX BOJIOKOH. B 3aBucuMoO-
CTH OT CTPOCHMSI MEXKJIETOUYHOI'O BELIECTBA Pa3jIMYyaloT TPU TUMA Xpslla: CTEKJIOBUIAHBIN, WU THAIIU-
HOBBIH, AJIACTHYECKUI U BOJOKHUCTHIN. [ MannHOBBIN BeTpeyaeTcsi Hanbosee 9acTo: Ha CYCTaBHBIX IO-
BEPXHOCTSIX KOCTEH, KOHIIaX pedep, B Tpaxesx U OpoHxax.

DnacTUUECKUN XSl HAXOAUTCS B YITHOW paKOBUHE, HAITOPTAHHUKE, IJIOTKE U OTJIMYAETCSI BBICO-
KO 3JIaCTUYHOCTHIO. BOJIOKHUCTBIN XPSIIl COEPKUT MHOTO KOJIJIAr€HOBBIX BOJIOKOH U IO3TOMY OYE€Hb
IIPOYEH, HO HE MEHee r'MO0K; OH 00pa3yeT MEKII03BOHOYHBIE TUCKU, HAXOAUTCS B CYCTaBHBIX CYMKax U
MeCTax MPUKPEIUICHUH CyXOKMINi K KocTsMm. XpsmeBasd CT npakTtuuecku He MMeeT MUIIEBOM LIEHHO-
CTH, HO U3 HEE MOJIy4aroT )KUBOTHBIN KJIEH U JKEJIaTUH

Kocmmuas mkanv - OCHOBHON KOMIIOHEHT CKEJIETA KUBOTHBIX. JTa OYE€Hb IPOYHAs TKAHb COCTOUT
U3 PEIKUX KJIETOK C OTPOCTKaMH, IOrPYKEHHBIX B TBEp/0€ MeXKiIeTouHoe BeuecTBo. Oxono 30% ero
IIPUXOJUTCSI HA OCCEMHOBBIE BOJIOKHA, CXOJHBIE C KOJUIAr€HOBBIMH, a ocTanbHble 70%- 3TO MUHEpasb-
HbI€ COEIMHEHHUs, NPUIAIOUINE KOCTHU BBICOKYIO TBEpPAOCTh. | J1aBHBIH HEOPraHMYECKUH KOMIIOHEHT
KOCTHOH TKaHU - THIPOKCHANIATUT, HO B HEW COJEPKUTCS TaKKe HATpui, MarHui, ¢Top, KapOOHATHI U T.
1. KocTu )XMBOTHBIX MCHOJB3YIOT B KQU€CTBE ChIPbs /711 BHIPAOOTKH KOCTHOI'O JKMPA, KOCTHOM MYKH,
JKEJIaTUHA U KJIes.

Kposb yboliHOTO CKOTa, UMEIONIasi BBICOKYIO MUILEBYIO [IEHHOCTh, HUCIOIb3YETCS B KAUECTBE Chl-
pbsl B MUILEBOM (U1 BBIPAOOTKH HEKOTOPBIX BUOB K0J0AC M MOIY4YeHUs! OETKOBBIX KOHIIEHTPATOB) U B
(apmaleBTUUECKON MPOMBIIUIEHHOCTH.

Mbimeynble Tkanu (MT) cocTosT U3 yIIMHEHHBIX KJIETOK- BOJIOKOH, CIIOCOOHBIX K COKpaille-
HUIO, T. €. 3aMETHOMY M3MEHEHHIO JUTMHBI 32 CYET OCOOBIX COKPATUMBIX OENKOB (aKTHHA W MHO3HMHA).
I'maBHas pynxmuss MT - nBuratenpHas: OHM 00ECIEUMBAIOT JIBWKEHHME YacTel CKeJera, 1esTeIbHOCTh
cep/ua, U3MEHEHHE TOJIbIX BHYTPEHHUX OPraHoB, AHMAMETpa KPOBEHOCHBIX COCYIOB, 3pauka u np. Ilo
CPaBHEHHUIO C IPYTMMH TKAHSIMH KUBOTHBIX MBIIIECYHBIE UMEIOT CaMyIO0 BBICOKYIO MUIIEBYIO LIEHHOCTb,
MMOCKOJIBKY COCTOSIT M3 TIOJIHOIEHHBIX OenkoB. Pasznmuuaror Tpu Buaa MT: momepeuHo- mojiocarylo,
TIAJIKYI0 U CEPACUHYIO.

Ilonepeunononocamas MT coctaBisieT oCHOBHYIO Maccy (10 65-70%) CKelneTHBIX MBI (Msica)
yOOMHBIX >KMBOTHBIX, NTHULBI U PHIOBI U COKpAIAeTCs MPOU3BOJIBHO, T. €. MO BOJIE JKMBOTHOTO. JTa
TKaHb COCTOMT U3 MHOTOSJEPHBIX BOJIOKOH, B KOTOPBIX pa3MyaroT MeMOpaHy(capKoJieMMy), LHTO-
1a3My(capKoIia3mMy), MHOTOYUCIICHHBIE OBaIbHBIE Apa, PACHOJI0KEHHbIE BOIN3H CapKOJIEMMBI, U BbI-
TSHYTBIE BJIOJIb OCH BOJIOKHA, JIEJKAIIHME MapallIeIbHO TOHKUE HUTH - MUODUOPHUILIBI, COCTOSIIINE U3 CO-
KpaTUMBbIX O€JKOB (aKTHHA U MUO3UHA).
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Puc. 7.2. Ctpoenue nonepeyHonoo-
6 CaTOM MBIIIEYHOU TKaHU

L A - Ipo/10NIbHBIN pa3pes;
1 b - nonepeunslii paspes;
1 - KeTKa-BOJIOKHO; 2 -

5 saapo; 3 - capkosiemMma; 4 - cap-
KOIUIa3Ma;
5 - MuopubpmIa; 6 -
peixiaas CT
3 Kaxnas  muodubpmia
COCTOUT U3 YEPEAYIOIIMXCS CBETJIBIX (aKTUH) U TEMHBIX (MHUO3MH)
Y4acTKOB, ITPHYEM BO Bcex MHO(DUOpUIIIaX JaHHOTO BOJIOKHA 3TH 30HBI PACHOJIOKEHBI CTPOrO APYT MOJ
JPYroM, o3TOMY MPU MUKPOCKOIMPOBAHUM BHJIHA TOHKAsl MONEPEYHAsl HCYEPUEHHOCTh BOJIOKHA, JaB-
mrast HazBanue sromy Tuny MT. C Bo3pacToM KHUBOTHOTO YBEIMYUBACTCS COJIEPIKAHUE B MBIIIIAX PhIX-
noii u xupoBoil CT, 4YTO NPUBOIUT K CHMIKEHUIO KayecTBa Msica, IOCKOJIbKY OOJIBIIOE COJepiKaHue
KOJIJIAT€HOBBIX M AJIACTUHOBBIX BOJIOKOH JIeNIaeT ero Oosiee KeCTKUM M IUIOXO yCBamBaeMbIM. B wsice
JIOMalIHEN NTULBI U PbIObI coAepKUTCS MeHblIe 31eMeHToB CT, mo3TOMy OHO Jierde pa3BapuBaeTcs U
yCBaMBaETCs.
I'naokas MT coctaBiisieT OCHOBHYIO MACCy MBIIILl BHYTPEHHUX OPraHOB U COKPAILAeTCsl HEMPOU3-
BOJIBHO, T. €. HE3aBUCUMO OT BOJIM KUBOTHOTO.
Cepoeunas MT urpaer riaBHy0 pojib B HEIPOU3BOJIbHOM, PUTMUYHOM aBTOMAaTHYECKOM COKpa-
IIEHUH CepAlla )KUBOTHBIX. [10 cBoeMy CTpOEHMIO U MUIIEBOI [IEHHOCTH OHA CXOJIHA C MOMEPEYHOII0N0-
catol ckenetHon MT.

Puc. 7.3. Ctpoenue rinankoii (A) u cepaeunoit (b) mpieunbIx Tkanen
1 - MpIIIIEYHOE BOJIOKHO; 2 - 41p0; 3 - MUOGUOPUILIEL, 4 - capKoJIeMMa;
5 - capkorutazMma; 6 - peixaas CT

KonnuecTBeHHOE COOTHOIICHME MBIIICYHBIX U COCIUHHUTEILHBIX TKAHEH B MACE CKOTA 3aBHCHUT OT
BHJIa U TIOPOJBI )KUBOTHOT'O, €r0 BO3pacTa, M0JIa, CTETIEHH YNUTAHHOCTH, JIOKAJIU3AlNKU €ro B TyIe, a
BBISIBIICHUE 3TOTO COOTHOIICHUS JIS)KUT B OCHOBE TOBAPOBEIHON OIEHKH KAa4YeCTBA WMJIM JKCIIEPTU3BI
MSCHBIX TOBApOB.

[IumeBass IEHHOCTHh Msica OMPENESAETCS MUTATETLHOW W OMOJIOTHYECKOW IIEHHOCTHIO COJepIKa-
mmxcs B HeM OenkoB. ['oBsiquHa, 6apaHHA U CBUHMHA 1O OEIKOBOW IIEHHOCTH U MacCOBOM JI0JIe He3a-
MEHHUMBIX aMHUHOKHCIIOT CYIIECTBEHHO HE pazinyaroTcs. B Msce B3pOCIbIX )KMBOTHBIX BO3PACTaeT CO-
JepKaHue METHOHWHA, BAIMHA, W30JeInHa, (DeHUaTaHHa U apTUHUHA. MaccoBas JTOJisl MOJTHOIEH-
HBbIX OETTKOB B CBUHMHE HAWOOJbINAsl, B TOBSIAMHE M OapaHWHE HA WX OO Tpuxoautcs 85% oOriero
KOJIM4YecTBa OENMKOB; B Msce MonoaHska ux Ha 0,5-1% MeHblle, 4ueM B MsCE B3POCIbIX KUBOTHBIX, HO
KOJUTareH Msica MOJIOJHSKA JIeTde pa3BapHBAETCs, IMOATOMY IIOCIE TEPMHYECKOW 0OpabOTKH OHO
HEXHOe. B mepeiHeit yacTH Ty HEMOJTHOLCHHBIX O€IKOB 0OJIbIe, YeM B 3aJHEH.
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2 INPAKTUYECKASA YACTDH
3A/TAHHE Nel. H3YYEHHUE COEJUHUTE/IbHBIX TKAHEH

Obvexmpi: TIOCTOSTHHBIC OKpaleHHbIe npenapaTthl CT.

IIpenapar 1. Peixsiasg BoJIOKHHCTasi COeAMHUTENbHAsI TKAHb. MUKPOCKONUPYIOT Ipenapar c
oObekTuBaMu 8x u 40x. OTMEUaloT, 4TO B 3TOM TKaHM KJIETKH M BOJIOKHA PACIOJIOKEHBI PHIXJIO0, HA 3HA-
YUTEIBHOM PACCTOSIHMM JPYT OT ApYyra. BBIABIAIOT, 3apuCOBBIBAIOT U 0003HaYat0T Gubdporuactsl (y3-
KM€ KJIETKH, 4aCTO C OTPOCTKAMM), KPYIHbBIE OKPYTJIble MaKkpodaru, 31acTUUYHbIE BOJIOKHA (YETKUE OTU-
HOYHBIC BETBAILIMECS HUTH) U MYYKH KOJUIAT€HOBBIX BOJIOKOH (00Jiee CBETJble MOJIOCKH). becuBeTHOE
MIPOCTPAHCTBO MEKY BOJOKHAMH U KJIETKaMH - 3TO MHOTOYHCIIEHHOE aMOpP(HOE BEIIECTBO.

IIpenapar 2. I110THAsA BOJIOKHUCTAsI COEAMHUTEIbHASI TKAHb. MUKPOCKOIIHPYS C 0OBEKTUBA-
My 8x U 40X, HAXOAAT U 3apUCOBBIBAIOT IIMPOKHUE BOJHUCTHIE MYYKH KOJUIAT€HOBBIX BOJIOKOH, pacIo-
JIOKEHHbIE TapaJlIeNbHO, & MEKIY HUMHU - TOHKHE CBETJIbIC MPOCIOMKH aMOP(PHOTO MEXKIETOYHOTO
BEILIECTBA U OBaJIbHbIE (GUOPOOIACTHI.

IIpenapar 3. )KupoBasi Tkanb. [Ipyu Manom yBelInyeHMH MUKPOCKOIIA BBISBISIOT U 3apUCOBbIBA-
IOT TPYIIIbI KJIETOK, 3al0JHEHBIX OKPAIICHHBIM B KENTHIN 1[BET )KUPOM, a MEXKAY HUMU KOe-TAe - KOJ-
JIar€HOBBIE U AJIACTUHOBBIE BOJIOKHA.

Ipenapar 4. XpsimeBass TKaHb. [Ipy MaioM yBeIMYEHHMM MHKPOCKONA HAXOJAT CKOIUICHUS
XPAILLEBBIX KJIETOK (XOHAPOLMTOB) B KalCylax, U 3aTeM ¢ 00beKTHBOM 40X JeTaabHO paccCMaTpUBaIOT U
3apUCOBBIBAIOT KJIETKU B MOJIOCTSX (JJAKyHAaX), PacIOJIOKEHHBIE TPYNIaMH B KarcyjaX, OKpalleHHbIX
spye, YeM OCTAIbHOE MEKKJIETOYHOE BEIECTBO, KOTOPOE BBITJISAUT OAHOPOIHBIM.

IIpenapar 5. KomnakTHasi kocTHasi TKaHb. [Ipy Manom yBenMYeHUHM MHUKPOCKOIA HAXOIAT
KpyIJble WIN IPOAOJITrOBaThie TaBEPCOBBI KaHaJbl, OKPYKEHHbIE KOHLEHTPUUECKUMU KOCTHBIMU ILIa-
CTHHKaMHU, a 3aTeM ¢ 00beKTUBOM 40X paccMaTpuBalOT U 3apUCOBBIBAIOT FABEPCOBY CUCTEMY, OTMeYas
1 0003Hayasi raBepcoB KaHaJl, KOCTHbIE KJIETKU (OCTEOLMTHI) C OTPOCTKAMM, MPOHU3BIBAIOIUMU MEX-
KJIETOYHOE BEIIEeCTBO (KOCTHBIE MIACTHHKH). OOpaniaroT BHUMaHue, YTO KOCTHBIE TUIACTUHKU paciofia-
ratoTcsi O4eHb IJIOTHO; MEKY FaBEPCOBBIMM CHUCTEMaMU BUIHBI BCTABOUHBIE KOCTHBIE MIJIACTUHKH.

3AJTAHHE 2. H3YYEHHE MBIIIIEYHbBIX TKAHEH

Obvexmbi: TOCTOSTHHBIE OKpAlllEHHBIE ITPETapaThl MBIIICUYHBIX TKAHEH.

IIpenapar 6. [lonepeunomnosiocarasi MbIllleYHAS] TKAHb. MHKPOCKONHUPYS C OOBEKTUBOM 8X,
HaxOoJST MyYKHU MBIIIEYHBIX BOJIOKOH, Pa3pe3aHHbIX MPOJIOJIBHO U MonepéK. PaccmaTpuBast U 3apuCOBBI-
Bas BOJIOKHA B MPOJIOJILHOM pa3pese, BBIABISIOT UX (opMy, HATUYME MHOTHX SiZIEp B OJIHOM BOJIOKHE,
BOJM3M capkojieMMBbI, U Tipocioek peixioi CT mexay BosokHaMu. C 00beKTHBOM 40X BBISBIISIOT HAJIU-
gyrie MUOGUOPHUILI, UX TOHKYIO TOMEPEUYHYI0 UCUePUYEHHOCTh. PaccmaTpuBas U 3apHcOBbIBas BOJOKHA B
MOTIEPEUYHOM pa3pese, OTMEUAIOT CapKoJIEeMMY, sapa BOJIU3U HeE, MUOGUOPHILIBI B BUJIE TOYECK WU YEP-
To4ek, mpocnoiiku peixiaond CT ¢ kineTkaMu U BOJOKHAMHU.

IIpenapar 7. I'maakas mMblleyHas TkaHb. PaccMarpuBas nmpenapar npu MajaoM U CPEAHEM yBe-
JMYEHUU MUKPOCKOIIA, HAXOAT U 3apHCOBBIBAIOT MBIIIIEUHbIE BOJIOKHA, pa3pe3aHHbIe BAOIb (BEpETEHO-
BHJIHBIE KJIETKH C KPYITHBIMU sI/[paMHU B LIEHTPE) U TOMEPEK WM MO YIJIoM (MHOTOYTOJBHBIE (PUTYPHI
pa3HOro pazmepa); MexAy BOJOKHAMHU BUIHBI Tpociaoiku peixioit CT.

Conep:xanue oTyera: JabopaTopHas paboTa T0JDKHA OBITH O(hOpMIIEHA COTJIACHO TpeboBa-
HUSM MPUIIOKEeHUs 1.

KOHTPOJIBHBIE BOITPOCHI

Kakumu 0coO€HHOCTSMH CTPOEHUS )KMBOTHAS KJIETKA OTIIHYAETCS OT PACTUTEIBHOMN?
KaxoBa knmaccudukanus TkaHeil >KUBOTHBIX ?
KakoBbl GyHKITH 3MTUTENHATBHBIX TKAHEH?
UeM oTIMYarOTCsl COENMHUTENbHBIE TKAHU OT AMUTEIUAIBHBIX IO CBOEU CTPYKTYype?
KakoBbl GyHKITNH COETMHUTEIHHBIX TKaHEH?
Ha xakue rpynmsl v Mo KaKoMy TIPUHITUITY Pa3aeIIIOTCs COSTMHUTEIIbHBIC TKAHH?
KakoBo cTpoeHne MeXKIETOUHOTO BEIIECTBA COCMHUTEIbHBIX TKAaHEH?
KaxoBbI cBOMCTBA M MUIIEBOE 3HAUEHUE COCUHUTEIbHOTKAHBIX BOJOKOH?

ONoGaRwWNE
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9. KakoBesl cTpoenne u GpyHKImn poixiaoi Bosokaucton CT?

10. I'ne B oprann3me >KMBOTHBIX pacroJiaraeTcs mioTHas BojgokuucTas CT?

11.  KakoBo cTpoeHue U nuieBoe 3HaueHue xuposoit CT?

12.  Kak noctpoeHa xpsieBas TKaHb, KAKOBbI €€ CBOMCTBA U (YHKIIMH B OpraHu3Me?
13.  KaxoBbl (pyHKIIMH MBIIIEYHBIX TKAHEH U HA KAKUE TUIIBI OHU Pa3eIIstoTcs?

14, KakoBbl pazinnuusi B CTpPOEHUM MOMEPEUYHOIOI0CATON U IJ1aJKON MBIIICYHBIX TKaHEH?
15. Yem oOycioBieHa nonepevyHas HCUePYCHHOCTh MBIIIEUYHBIX BOJIOKOH?

16. Yrto Takoe MUOGUOPHILTBI K U3 YETO OHU COCTOST?

17. Kak TkaHM )KMBOTHBIX pa3IM4arOTCs 110 CBOEH MUIEBON LIEHHOCTH?

18.  Kak cBsI3aHO COOTHOIIIEHUE PA3IMYHBIX TKaHEH B MsACE C €ro KauecTBOM?

19.  Yem oTiMYarOTCS MBILIIBI PHIOBI U MITUIBI OT MBI YOOWHOTO CKOTa?

20. Jenenue Ty yOOMHBIX )KUBOTHBIX Ha OTpy0Oa

JIABOPATOPHOE 3AHATMUE Ne 6

Tema: AnaTomusi 1 MopgoJiorusi pbiobI
[{enb 3ansaTus: M3yueHne aHaTOMUYECKIX OCOOEHHOCTEHN M TKaHEeH PBIOKI.
®opmupyembie komnereHuuu: [1K-4 - cnocobeH onpenesnsts u aHATU3UPOBATH CBOWCTBA CHIPHS,
HOHy¢)36pI/IKaTOB U NPOJOBOJIBCTBECHHBIX TOBAPOB, BIMAIOIIMWEC HAa OINTUMH3AIHIO TCXHOJOTMYCCKOI'O IIPO-
1ecca, KauecTBO M 0e30MacHOCTh TOTOBOW MPOAYKIMH, 3((EKTUBHOCTh U HAJCKHOCTH MPOIECCOB MIPOU3-
BOJCTBA,

1 TEOPETMUECKASA YACTDL
Pri0a 3aHuMaeT Ba)KHOE MECTO B NMUTAHHWM YENIOBEKA, T. K. 00JaaeT UCKIIOUUTEIIFHO BHICOKUMHU
MUIIEBBIMA JIOCTOMHCTBAMH, OTJIMYHBIM BKYCOM W TPHATHBIM CHEUU(HYECKHM apoMaTtoM. PriOHBIE
MPOAYKTHI IUPOKO MCIIOIB3YIOT B TOBCETHEBHOM pAIOHE, THETUIECKOM U JETCKOM IMUTAHHH.

1.1 Kanaccndpuxanus ppio
B 3aBucHMMOCTH OT CTPOEHHs CKeJleTa M JAPYTUX NPU3HAKOB HU3LIME BOJHBIE ITO3BOHOUYHBIE KU-
BOTHBIE, OOBEIUHIEMBIC TIOJ] OOIIMM HA3BAHUEM «PBIOBI», JCNAT Ha XpsIIeBble (aKyJybl), KOCTHCTHIC,
KOTOPBIX OOJIBIIIMHCTBO (CeNbJIeBbIE, TPECKOBBIE U JIpP.), U Xpsille KOCTHbIE (0ceTpoBbie). PbIOI yka3aH-
HBIX KJIACCOB MOPA3JEISAIOT M0 MOP(POJOTUYECKUM U OMOJIOTMYECKUM MpPU3HAKaM Ha MOJKIACCHI, OT-
Ps/IbL, TOAOTPABI, CEMENCTBA, MOACEMEICTBA, PO/l U BU/BI. B ToBapoBeHOM npakTHKe pbI0 pa3inuya-
10T 10 ceMelcTBaM U BuJaM. B Hacrosiiee BpeMsi HacuuThIBaeTcst 6osee 22 T. BUIOB pbl0, 00beuHSe-
MBbIX 1IoUTH B 550 ceMeiCTB.
Bce pbi6bI 110 00pa3y )KU3HU U MECTY OOUTaHUs MOJIpa3AessoT Ha:
® MOpPCKHE (IIOCTOSIHHO JKUBYT M HEPECTYIOT B MOPSIX M OKEAaHAaX - CEJIbJlb, TPECKA, CKYyM-
Opus u 1p.);
® [IPECHOBO/IHbIE (IIOCTOSTHHO >KMBYT U HEPECTYIOT B MIPECHOM BOJIE - CTEPSLAb, TOJICTOIO-
OUK U JIp.);
® [IOJTYIPOXO/IHbIe (OOBIYHO OOWTAIOT B ONPECHEHHBIX y4acTKaX MOpEW, a il HepecTa U
3UMOBKH YXOJST B PEKU — JIEIl, Cy/1aK, COM U Jp.);
® IPOXOJIHBIE (’KUBYT B MOPSIX, HO JJISl HEPECTA 3aXOJIAT B PEKH — OCETPOBBIE, KPOME CTep-
ns14, TopOYyIIa, KeTa U Ip. UM KUBYT B IIPECHOM BOJIE, a JUIsl HEpecTa 3aX0AT B MOPSI U OKEaHbI

— YTOpb).
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Pucynoxk 13 — KpacHas mupokosiooka PrcyHoK 14 — MopCKa}I caMbaa

Jenar pel0y 1 1o IpyruM MpU3HAKaM: 0 pa3Mepy WM Macce — Ha KpYIHYIO, CPEIHIO U MEJl-
KYIO, @ HEKOTOpbIe MEJIKHE MaJIOICHHbIE B MHILIIEBOM OTHOIIEHUU PBIOBI OTHOCAT K Menouu 1, 2 wim 3
IpYyINIIbL; 10 BpEMEHU YJI0BAa — Ha BECEHHIOIO, BECEHHE-JIETHIO, JIETHIOIO, JIETHE-OCEHHIOK, OCEHHIO0 U
3UMHIONO; 110 COJIEP>KAaHUIO JKUpa B MsICE€ — Ha TOIIYI0, MAJIOXKUPHYIO, CPEAHEKUPHYIO U KUPHYIO; IO
(U3NOTOTHYECKOMY COCTOSIHUIO — Ha MHUTAIOLIYIOCS, )KAPYIOIIYIO, TIPEAHEPECTOBYIO U OTHEPECTHBIITY-
10CH.

1.2 Mopdo.iorust psiobl

OcoOeHHOCTH CTpOEHHs PHIO OO0YCIOBIIEHBI WX OOMTaHHEM B Boje. Y OOJBIIMHCTBA PBHIO TENO
YVIJIMHEHHOE, BEPETEHOOOpa3HOE WITU CTPEIIOBUIHON oO0TekaeMoi GopMmbl, cierka cxaroe ¢ 60koB. OJ1-
HAKO BCTPEYAIOTCS PBIOBI C TIOCKOM, 3MEEBUIHOM, JTEHTOBUAHON HIIM HEOMPEIEICHHON MPUYYATUBON
dbopMmoii Tena.

Teno peIObI COCTOUT U3 TPEX OCHOBHBIX YACTEHl — TOJIOBBI, TYJOBHINA U XBOCTA, KOTOPHIE MJIABHO
MEPEXOIT O/IHA B IPYTYI0. Teo peIObI MOKPHITO KOXKEH, B BEPXHEM CIIO€ KOTOPOH 3aKITFOUYEHBI KeJe3bl,
BBIJICTISIFOLIUE CITU3b, & B HUYKHEM — HaXOJIATCS CKOIUICHUS OOJNBIINX MUTMEHTHBIX KIIETOK, COACPKAIIUX
YEepHBIN MMTMEHT MEJIAaHWH, KPACHBIM MUTMEHT KCAaHTUH M JKEITHI MUTMEHT DPUTPHUH, a TAaKKe MEITKHE
KPUCTAJUIMKU T'yaHHHA, MPHUJAIOIINe KOXe phIObl cepeOpucTyro okpacky. OT BuAa, COUETaHUS U KOH-
[EHTpAIMX TUTMEHTA, (PU3NOJIOTHIECKOTO COCTOSHHSI PHIOBI 3aBUCUT €€ OKpacka. DPUTPHUH U KCAaHTHUH —
MUTMEHTBl HECTOHKHE, MOITOMY MOCJIe CMEPTH WM TEIIOBOM 00pabOTKM prida OBICTPO TepseT MpH-
KHU3HEHHYIO OKPACKY.

Koxxa GonplmnHCTBa phI0 MOKpBITA Yellyel, B COCTaB KOTOPOW BXOIAT HEMOJHOLICHHBIM Oelok
MIPOKOJUIATEH U 0C000e OEIIKOBOE BEIMIECTBO MXTEIUITUANH, HEPACTBOPUMEIN B BOJIE JaXKe MPH KHIISTIE-
HuM. Yemnyst ObIBAaeT yukI0UOHOU — TUIACTUHKU Oe3 3a3yOpHH 1o KpasM (Y KaproOBbIX), KMEeHOUOHOU -
MJIACTUHKU C 3yOUaThIMU KpasMu (Y OKYHEBBIX ), 2AHOUOHOU —B BUJIE POMOUYECKHUX KOCTHBIX IIACTUHOK
(Y OCETpOBBIX) U NIAKOUOHOU — B BUJI€ TBEPJBIX POMOOBHIHBIX IIACTHH C OCTPHIM M MPOYHBIM IITUTIOM
(y akymn).

VY OonpHIMHCTBA PBIO BIOJB Teja MO 00EUM CTOPOHAM MPOXOJUT OOKOBas JTUHMS B BUJE CIUIOII-
HOM WJIM TPEPBIBUCTO MOJIOCKH, CIyXalllei OPraHoM OcCsi3aHus. Y HEKOTOPBIX pbIO ObIBaE€T HECKOJIBKO
OOKOBBIX JIMHUM, y APYTUX (CENbaH, OBIYKH) OHA BOBCE OTCYTCTBYET, HO 3aMEHEHA Pa3BUTON CEThIO Cel-
CMOCEHCOPHBIX KaHAJIOB Ha TOJIOBE.

OcHOBOI Tema phIOkI SBJISETCS CKENET, COCTOSALINM M3 0CEBOTO CKeJleTa — NO3BOHOYHHKA, CKeJleTa
TOJIOBBI M CKeJeTa IUIaBHUKOB. [10CKONIbKY KOCTH, KaK MpPaBUIIO, HECHEJOOHBI, TO CUUTAIOT, YTO YeM
MEHbIIIE KOCTEH CONEP>KUT phlOa, TEM BBILIE €€ MUIIEeBast EeHHOCTh. K KOCTsAM ckeneTa MpUKperieHb!
BOJIOKHUCTBIMH CBSI3KAMHU M CYXOXKHIIMSIMU Pa3IMYHbIE TPYIIITBI MBI TYJIOBHUIIA, TOJOBBI U IIJIABHU-
KOB. MBIIIIIBI TYJIOBUILA SBIAIOTCS HanOoJiee pa3BUTHIMU M COCTABISIIOT Che0OHYI0O OCHOBHYIO 4acTh
pBIOBI. OHU PacIONIOKEHBI IO 00€ CTOPOHBI OT TIO3BOHOYHHMKA W COCTOSIT M3 JBYX CIIMHHBIX U JIBYX
OPIOIIHBIX MBIIIII, pa3AeIeHHbIX EPErOpPOAKaMH IJIOTHOW COETUHUTENbHOM TKaHu. CriMHHBIE U OpIOIII-
HBIC MBIIIIEI B CBOIO OYEPEb pa3eiieHbI MONePeK TOHKUMH COCTMHUTEIBHO- TKAHBIMU TIEPErOpOIKaMU
— MHOCENTaMHU (CenTaMu) Ha psijl MOMEPEYHBIX CIOEB WIIM CETMEHTOB, Ha3bIBAEMbIX MHOTOMaMH. Muo-
TOMBI, €CJTM Ha HUX CMOTPETh COOKY, UMEIOT BHJI KOHYCOB, BXOJSIIUX OJAUH B JAPYroil, BEpIINHA KOTO-
pBIX OOparieHa K rojiose prlObl. OHHM MOCTPOEHBI M3 MapaJICIbHO PACIIONIOKEHHBIX BIOJIb Tela MbI-
IIEYHBIX BOJIOKOH, COSMHEHHBIX MEXIY COOOM B MyUYKH PHIXJION COETUHUTENBHON TKaHbIO - YHAOMU3U-
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eM. MBIIIeYHble BOJIOKHA CPAIIUBAOTCS CBOMMH KOHIIAMH C CENTaMH, KOTOPBIE COCIUHSIOTCS Yepe3
MBIIIEYHbIE IEPETOPOJKU U OTIOPHBIE CBSA3KH CO CKEJIETOM.

Mpiie4HOe BOJIOKHO SIBJISIETCSI OCHOBHBIM MOP(HOJIOTHYECKUM M (DYHKITMOHATBHBIM 3JIEMEHTOM
MbIII. Ero moBepXHOCTh MOKPBITA 3ACTHUHON 000JI0UKOI- CapKOJIEMMON, BHYTPU KOTOPOI 3aKItoue-
Hbl MUOQHUOPHIUIBI M capkoriazma. CapkojieMMa COCTOMT, B OCHOBHOM, W3 HEIOJIHOIIEHHOTO Oelka
KoJutarena, Muo(GuOprsUIbl (TOHYAKIIINEe HUTCBUIHBIC 00pa30BaHUs) - U3 COKPATUTEIBHBIX OCIKOB aK-
THHA ¥ MHO3MHA, capKoriazMa (TOIyXuIKoe OelIKOBOE BEIIECTBO) 3aKI0YAET B ce0e KIETOUHBIE SIpa,
pa3iMyHble OPraHU4YeCKHe U HEOPraHUYECKUe BellecTBa U (PEPMEHTHBIE CUCTEMBI.

Me:x 1y MBIIICYHBIME BOJOKHAMH M WX ITyYKaMH PaCIOJIOKEHbI KPOBEHOCHBIE M TUM(pATUICCKIEC
COCY/ZIbI U HEPBBI, a CBOOOAHOE MPOCTPAHCTBO 3aMOJIHEHO OEKOBO-COJIEBBIMU PACTBOPAMHU OUEHB CIOXK-
HOTO COCTaBa.

Teno pb1ObI hopMUpYeETCs 3a CUET HE TOJIBKO MBIIIEYHON U KOCTHOW, HO U COETUHUTENIbHOM U JKU-
poBoii TkaHel. CoeUHUTENIbHAS TKaHb PHIO0 B OCHOBHOM PBIXJIasi, COCTOMT U3 TOHYAWIIINX KOJUIAreHO-
BBIX M B MEHBIICH Mepe 31aCTUHOBBIX BOJIOKOH. OHa yyacTBYeT B 00pa30BaHUM KUPOBOU U MBIIICUHOM
TKaHEeH, CyXOXKWIMHM, KOXKH, CIM3UCTBIX 000J0ueK U T. A. He3HauntenbHOE KOJUYECTBO COCTUHUTEIb-
HOM TKaHH, KOTOPOH B ppIOe MPUOIU3UTENHHO B 5 pa3 MEHbIIIE, YeM B Msice YOOWHBIX KUBOTHBIX, a TaK-
e 0COOCHHOCTH €€ CTPOCHUS M COCTaBa JICNAI0T PHIOHYIO MUY HEXHON, COYHOM, JISTKOYCBOSIEMOH.

p §
Puc. 8.1. Ctpoenue pbiObI
a - nonepeunblll paspes 0 - npooonvublll paspes
1. MplIIEYHBIE BOJIOKHA 1. MBIIIEYHBIE BOJIOKHA
2. monepeyHble CeNnThl (MUOCENTHI) 2. IepUMH3HHA
3. MHOTOMBI 3. momnepeyHas cenra
4. IpOJI0JIbHBIE CENTHI 4. KPOBEHOCHBIE COCY/IbI

TTuwesas u 6xycosas yenHocms pbibbl BO MHOTOM 3aBUCHUT OT CTETICHH Pa3BUTHS KUPOBOI TKaHM.
Pacrnipenenenue »KupoBoil TKaHU 3aBUCUT OT BUJA PHIO: y OHUX OHA Pa3BUTA MOJ KOXKEH (CeNbeBbIe), Y
JPYTUX - B TOJIIE MBI (OCETPOBBIE), Y TPETHUX - B HEKOTOPHIX BHYTPEHHUX OpraHax (TPECKOBBIE).
TYJ'IOBI/IHIHI)IG MBIIIIBI BMECTE C COG)IHHHTGJ'IBHOfI u )KI/IpOBOI\/II TKaHAMU 06p33y1-OT TaK Ha3bIBA€MOC M-
CO PBIOBL.

Bce wactu Tena ppiObl 1 BHYTPEHHUE OpPraHbl MPUHSTO ASTUThH Ha Che00HbIE U HEChEOOHBIE.

K cbeno0HBIM YacTsIM OTHOCSIT MSICO, a TAK)KE MOJIOKU, UKPY U TMeUeHb HEKOTOPBIX PHIO, TOJIOBBI U
XpAHr OCETPOBBIX, I'OJIOBEI CyJaKa U JPYyrux pBI6, COACPIKAIMME SHAYUTCIBbHOC KOJIMYECTBO MACA U KU~
pa, UCIIOJIb3yeMbIe ISl IPUTOTOBIICHUS YXU U 3JIUBHBIX OJFOJI.

CooTHolIeHNE MCXKIY CT)eJIO6HBIMI/I )51 HeCLeJIO6HBIMH HqacTsMU 3aBHUCUT OT BHUIOA pI)I6BI, €€ I10J1a,
BpPEMEHH BBLIOBA, CrIoco0a pa3enku. Beixoa cheJOOHBIX YacTel U UX MUIIeBas IIEHHOCTh 3aBUCT TaK-
e OT Bo3pacTta prIObl. Kak mpaBmiio, 4eM MOJIOKe W Mellb4e pblda, TeM OHA MEHee IIeHHA 10 CpaBHe-
HUIO CO B3pOCIioil. B Takoil ppiOe MeHbIIe BBIXOJ CheJOOHBIX YacTei, MEHbIIE KHUpa, OOJbIIE BIIATH.
Opnako nuuieBasl IIEHHOCTh OTJIENbHBIX PBIO, HApUMED, HIYKH, Oenyru, HaBaru, kedamu ¢ BO3pacToM
CHIDKAETCSI.
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1.3 XumMu4ecKuii COCTAB ¥ NHUIEBAasi HEHHOCTh MACA PbIObI

XUMHUYECKUI COCTaB Msica pbIObI HE ABISETCA NOCTOSHHBIM. OH CyLIECTBEHHO 3aBUCUT HE TOJIBKO
OT ee BUJa U (PU3NOJIOTHUECKOTO COCTOSIHUSA, HO M OT BO3pacTa, 1oJia, MecTa 0OUTaHMsI, BpEMEHH JIOBA U
JPYTUX YCIOBUN OKPYXAIOIIEH CpPebl.

CopneprxaHne OCHOBHBIX BEIIECTB B MSCE PHIObI MOXKET KOJIeOaThCs B CIEAYIONIUX MPEaeiaX: BOIbI
— 0T 46 (yropp) 10 92% (3ybatka cunsis), xupa — ot 0,1 (Tpecka) 10 54 (yropb), a30TUCTBIX BEIIECTB
— oT 5,4 (mantyc yepHbIi) 10 27 (TyHEIl MOJ0CcaThlil), MUHEpaIbHBIX BemecTB — oT 0,1 (3ybarka, mo-
nocatas) 10 3 % (caiika). OTHOCUTENIBHO MTOCTOSIHHOE U BBICOKOE COJEpXaHHUE B pblOe a30TUCTHIX Be-
IIECTB, KOTOPbIE B OCHOBHOM IIPEJICTABICHBI OCJIKaMH, IO3BOJISIET pAaCCMAaTPUBATh PHIOY B MEPBYIO OYe-
pelb Kak OeJIKOBBIN MPOIYKT HUTAHHUS.

Aszomucmule 6eujecmea B MACe PHIObI MPEACTABICHBI OElIKaMHU U a30THCTHIMUA HEOETKOBBIMH Be-
I1ECTBAMH, COOTHOLIEHHE KOTOPBIX Y Pa3JIMYHbIX PbIO HEOMHAKOBO. TaK, y KOCTUCTBIX pbIO a30THUCTHIE
BELIECTBA IPUMEPHO Ha 85% CcOCTOST U3 - OeJIKOB U Ha 15 % — 13 HEOENKOBBIX BELECTB; Y XPSAIIEBBIX
— KOJINYECTBO a30TUCTBIX HEOEJIKOBBIX BELIECTB, KAK IIPABUJIO, 3HAYUTEIBHO OOJIbILIE U MOXKET JOCTH-
ratb 35—45.%, a unorga u 50.% o61iero aszora.

OT conep:kaHusl U KOJIMYECTBEHHOI'O COOTHOIIEHUS] OETIKOBBIX M a30TUCTBIX HEOEIKOBBIX BEILECTB
B MsiCE€ PBIOBI BO MHOTOM 3aBHCSIT €€ BKYC, 3aax, KOHCHCTEHIHS, TIOJIBEPKEHHOCTh JICHCTBHIO MUKPO-
OpPraHU3MOB U OBICTPOTA MOPYH NPH XPAHEHHH.

Benxu maca pyibvl 10 IEHHOCTH HE YCTYMAIOT O€JIKaM Msica TeTUIOKPOBHBIX JKUBOTHBIX, UX aMUHO-
KHUCJIOTHBII COCTaB HaXOAMTCS B ONTUMAJIBHBIX JUISl IUTAHUS YeJIOBeKa COOTHOLIEHUAX. B HUX uMerorcs
BCE HE3aMEHHUMbIE aMUHOKHCIIOTHI, B TOM YHCIIE UMEIOIINE 0COOEHHO BaKHOE 3HAYCHHUE ISl OpPraHU3Ma
YeJIOBEKa: JIM3UH, METUOHUH, TPUNTO(haH, Ha3bIBa€Mble HE3AMEHUMBIMHU JIUMUTHPYIOIIUMH, OT HAJIMYUS
KOTOPBIX 3aBHUCHUT IOJHOTA YCBOCHUS IMHUIIM U BCEX OEJIKOB, a TAaKXKE TEXHOJOTHUYECKUE U KyJTUHAPHBIC
CBOMCTBA.

B coctaB msica ppIOBI BXOIST TTIaBHBIM 00pa30M MPOCTHIE TOTHOLEHHBIE OETIKU THIA aJTbOYMHHOB
U r100ynuHoB. benku tuna rinodynuHoB— Muo3uH, akTuH (I u d), akTOMHO31H, TPOIIOMUO3HH SIBJIS-
IOTCSI COJIEPACTBOPUMBIMH, BXOJST B COCTaB MHOGUOPWIII MBIIIEYHOTO BOJIOKHA M COCTaBISIOT OoJiee
MIOJIOBUHBI BceX O€iIKOB MbIIII PbIObI. benku Tuma ansOymuHOB — MuoreH A u b, rinobymun X,
MHOATBOYMUH SBISIFOTCS BOJIOPACTBOPHMBIMH, BXOST B COCTAB CAPKOIUIA3MBbI, HA MX JIOJIIO TPUXOUTCS
0ko0J10 25 % Bcex OeKoB Msca PhIOHI.

Kpome mpocTeix 0enKoB, B COCTaB MBIIIEYHOW TKAaHU BXOISAT PACTBOPHMEIE B CIa0BIX pacTBOPax
IIeJI0Yel U KUCIOT CIO0XKHbIE OENIKU: HYKICOmpOoTen Ibl, (hOCHOnpOTEeHn b, TUIONPOTEUIbI U TIFOKONPO-
Teuabl (MYyIHMHBI ¥ MYKOUBI), KOTOPBIE MPH TUIAPOIU3E OTIIECTUISIOT TIIFOKO3Y, YeM 00YyCIOBIMBACTCS
CJIQJIKOBATBI MPUBKYC Msica pbIObl, @ MYLIMHBI K TOMY K€ IPUAAIOT U BI3KOCTh MEKTKAHEBOMY COKY.

bBenku, BXomsmye B COCTaB CaApKOJIEMMBbI MBIIICUYHBIX BOJIOKOH M COCTUHUTEIHHON TKaHH, TPEe-
CTaBJICHbl B OCHOBHOM IPOCTBIMHU, YCTOHYMBBIMHU K PAacCTBOPHUTENISIM HEMOJHOIIEHHBIMU OelKaMM, Kak
MPaBUJIO, KOJJIAr€HOM M B BEChMa HE3HAYUTEIHLHOM KOJIHYeCTBE diacTuHOM. [Ipu TermnoBoit o6paboTke
KOJIJIareH MepexoauT B IIIIOTHH, KOTOPbIM 00Ja1aeT BBICOKON THAPOPHUIBHOCTBIO, YeM U 00BACHSIETCS
HEXHOCTh U COYHOCTH Msca phIObl. [Ipu Bapke u xapke pbida TepseTr Bcero juilb okono 20 % Bnaru, a
MSICO TETJIOKPOBHBIX KHBOTHBIX — MOYTH B 2 C JIMIIIHUM pa3a OoJble.

benku peIOBI IO CpaBHEHHIO ¢ OETKaMU Msica TETUIOKPOBHBIX KHUBOTHBIX OTIUYAIOTCS] BBICOKOH (10
97 %) ycBosieMOCThI0. JTO OOYCIOBIEHO TEM, YTO OCNKU COCIMHUTENBHON TKAHU PHIOBI COCTaBISIOT
ok0J10 3%, B TO BpeMsl KaK B MsICE€ TETUIOKPOBHBIX JKUBOTHBIX COJEpKaHue X 1oXxoauT a0 20 % obrmiero
KOJINYecTBa OEJIKOB.

HeGenkoBble a30THCTHIE BEMIECTBA, JIETKO PACTBOPSSCH B BOJE, YAaCTO HA3BIBAIOTCS a30THUCTHIMHU
HKCTPAaKTUBHBIMU BellecTBaMu. OHHM NPEICTaBICHbI CIEAYIOIIMMHU TPYIIIAMU COEMHEHUN: JIETYYUMHU
OCHOBAHHUSIMHU (MOHO-, TM- U TPUMETHUIAMUHBI, aMMHUAK), TPUMETHIIAMMOHUEBBIMA OCHOBAHHUSMH (TPH-
METHJIAMUHOKCHJI, O€TauHbI U JIp..); MPOU3BOJAHBIMU T'yaHUJMHA (KpeaTHH, KpeaTUHUH, apIMHUH); TIpO-
W3BOJHBIMH ITypHHA (TUITOKCAHTHH, KCAHTUH | JIp.); TPOU3BOAHBIMH aMU1a301a (TUCTHINH, KADHO3HH U
aHCEpHH); CMEIIAHHOW TpyIIoi (Mo4YeBHHA, CBOOOIHBIE aMUHOKHUCIIOTHI). A30THCTBIE SKCTPAKTUBHBIE
BEIIECTBA Msica PbIOBI, COAEpKALIMECS B ONTUMAIbHBIX KOJIMYECTBAX, UIPAIOT BEChMa 3aMETHYIO POJIb B
nuieBapeHuu. Bo3eiicTBys Ha HEpBHBIC OKOHYAHHUS MTUIIEBAPUTEIBHBIX OPIaHOB, OHH TEM CaMbIM BBI-
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3BIBAIOT BBIJCIICHUE JKEIYAOYHOTO COKAa, CIIOCOOCTBYS TOSBICHHUIO allleTUTa W Jy4IIEeMY YCBOCHHUIO
nuiy. HekoTopeie u3 3TUX BELECTB 00YCIOBIMBAIOT ClieU(UYECKre BKYC U 3amaX pPhIObI.

[To Mepe XxpaHeHUs PHIOBI O] BIMSIHIEM IIPOIIECCOB aBTONIU3A U JACSITEILHOCTH MUKPOOPTaHU3MOB
KOJIMYECTBO IKCTPAKTHBHBIX BEIIECTB BO3PACTAET, YaCTh U3 HUX pachajaercs ¢ o0pa3oBaHHEM HeKesa-
TEIBHBIX POJYKTOB, IPUBOJIS K CHHKCHHIO KauecTBa U mopue poiObl. Tak, B mpoliecce aBToJIM3a KOJIH-
YeCTBO TPUMETHIIAMUHOKCHIA, 00YCIOBIMBAIOIIETO Clienu(UYECKUI 3amax CBexeil pblObl, yMEHbIAeT-
csl , HO BMECTE C TeM 00pa3yrTCs TPUMETHIIAMUH U JIPYTUE BEIIECTBA C HEMPUSATHBIM 3amaxoM (MHJIO0,
MepkanTaH, ammuak). [lo Mepe mopuu pbIObI KOJIMYECTBO JIETYYUX OCHOBAaHUM, U B MEPBYIO OUEpelb
aMMUaKa, yBEeJIMYMBACTCS, BbI3bIBAs MOSBJICHHE HEMPUATHOIO 3allaxa, a IpH pacriajie aHCepuHa, TUCTH-
NIMHa, KapHO3WHA MpU OaKTepUalbHOM mopue pbIObl 00pa3yloTCsl BEIIECTBa, 00JIaJaroniie BHICOKUMHU
TOKCUYECKUMU CBOMCTBAMH, YeM U OOBSCHSCTCS OTpaBIeHUE HecBexKel priOoii. [ToaToMy cumrarot, 4To
YeM MEHbIIE B PhIOE COAECPKHUTCS a30TUCTHIX SKCTPAKTUBHBIX BEIIECTB, TEM BBIIIE €€ Ka4eCTBO U Jue-
THUYECKHE CBOMCTBA.

Kup pbId npeacTaBieH B OCHOBHOM XUPHBIMH HEHACBIIIEHHBIMU KucIoTamMu (10 84%), B TOM
YHUCJIE BBICOKOHEPEACIbHBIMUA C YETHIPhMS — IIECThIO IBOMHBIMU CBS3SIMU. Takue KUCIOTHI B KUpax
HA3eMHBIX )KMBOTHBIX OTCYTCTBYIOT. JKHp pBIOBI JIETKO YCBAaUBAETCS, XapaKTePU3yeTCs BBICOKOM Mulile-
BOM IIECHHOCTHIO U BUTAMHUHHON aKTUBHOCTBIO, SIBJISIETCS] LICHHBIM HCTOYHUKOM HECHHTE3UPYEMBIX B Op-
raHU3Me JTMHOJIEBOM, JIMHOIEHOBOW M apaxUJAOHOBOW KUCIOT, KOTOPbIe HOPMAIU3YIOT KUPOBOM OOMEH,
CTIIOCOOCTBYIOT BBIBEICHUIO M3 OpraHM3Ma M30BITKA XOJECTEpHHA, 3alIMIIAIOT OPraHU3M OT BPETHOTO
BO3JICHCTBUS Y-JIy4eil U IPUIAI0T KPOBEHOCHBIM COCYJIaM 3JIaCTHYHOCTb.

bnaromapst mpeoOiamarimeMy CoIepKaHUI0 KUPHBIX BBICOKOHETPEICIBHBIX KHUCIOT JKUP PBIO B
MPOLIECC MX XPaHEHUS MOJ JAeHCTBUEM KHUCIOpOJa BO3AyXa U BIUSHUS KUPOPACHICTUIAIONUX (hepmeH-
TOB, OCOOEHHO TMPHY MOBBIIIEHHON TEMIEpaType U JOCTYIIE COJHEYHOTO cBeTa (yIbTpaduOIETOBBIX JIy-
4eif), Ierko MmojBepraeTcs nopye ¢ 00pa3oBaHUEM MEPEKUCEH, OKCHKUCIOT, HU3KOMOJICKYJISPHBIX JKUP-
HBIX KHCJIOT, a B JAJIBHEUIIIEM ajIbJCeTHUI0B, KETOHOB, YTO BEIET K CHUKCHHUIO Ka4eCTBa PHIOHBIX TOBA-
poB (IIporopkaHue, MOSIBICHUE PKABYMHBI U APYTUx nedekToB). HekoTopele U3 3TUX COEAMHEHUN TOK-
CUYHBI.

B >xupe ppIO npuCyTCTBYIOT B HEOOBIINX KOJIUUECTBaX (pocdaruasl (IeUUTHH, KedaauH), CTepu-
bl U CTEPUHBI (XOJECTEPUH), KpaCsIIHe BEIIECTBA, KUPOPACTBOPUMBIC BUTAMHUHBI M JPYTHUE COIYT-
CTBYIOIIIME >KHpaMm BemlecTBa. [Ipu XxpaHeHUH PBIOBI COMYTCTBYIOIIME BEIIECTBA JIETKO MOJBEPraroTcs
OKHCJICHUIO, BBI3BIBASI YXY/IIIEHUE BKYCA.

MunepaibHbIii cocTaB Msica PbIObI XapaKTePU3YeTCS HCKIIUUTEIbHBIM pa3HOOOpa3ueMm.
Bonwiie Bcero B msice peid conepxkutcst ¢ocdopa, Kaius, HATpUs, KaJIbIHI, MarHUs, B 3HAUUTEIbHBIX
KOJIMUYECTBAX HalJIeHbl MUKPOIJIEMEHTHI, TaKHe, KaK O, Meb, OpoM, IIMHK, MapraHell, KoOambT U JIp.

Mopckue ppIObl 0oraue MUHEpPATHHBIMH BEIIECTBAMU M OCOOCHHO MUKPOIJIEMEHTAMH, Y€M Ipec-
HOBOJHBIE.

YuuTeiBasi 4pe3BbIUAHO OOJBITYIO (PU3HOJOTUYECKYIO POJIb B OpPTaHH3ME YeJIOBEKa MUHEpaJb-
HBIX BEIECTB, U, MPEXKIE BCEr0 MUKPOIIEMEHTOB, pPhl0a MOXKET pacClleHUBATHCS KaK OJUH U3 Haubosee
BKHBIX X HCTOYHHKOB.

YraeBoabl pbIObI MPEACTaBICHb B OCHOBHOM IIMKOreHOM. M3-3a mManoro cojaepxaHus B Msce
pBIO X POJBH B MUIIEBOM OTHOIICHUH HEBEIIMKA, OJTHAKO YIIIEBOBI OKA3hIBAIOT 3HAYUTEIIHLHOE BIIHSTHUE
Ha (OpMUPOBAHKE BKYCa, 3aMaxa M [BETa PhIOHBIX MPOAYKTOB. [lomararT, 4To MOTEMHEHHE MsICa PHIOBI
IpU BAJIEHUH, CYIIKe, 00Kapke MPOMCXOAUT TaKKe M 3a cueT oOpa3oBaHMs MenaHOMAMHOB. Craf-
KOBAaThI BKYC PBIOBI U PHIOHBIX OYTHOHOB OOBSCHAETCS THIPOIUTHYECKUM PACIHICTITICHUEM TIIMKOTEHA
JI0 TJTFOKO3BI U MaJTbTO3HI.

ButamuHbl B Msice phIObI cojiepKaTcs B HEOONBIIOM KOJTHYECTBE. 3HAUMUTENbHASI YacTh UX HAXO-
JTUTCS B TIEUEHU, MEHbIIIasi — B JPYTUX BHYTPEHHHUX OpraHax. B priOe mpeuMyInecTBeHHO COaepKaTcs -
xupopactBopumbie BuTamunbl A, D, E, K, a u3 BogopacTBOpuMBIX — BUTaMUHBI Tpynmbl B, a Takxke
putamuHbl H, G, PP, maHnToTeHOBast KUCIOTA M HHO3MUT.

[Tpu xpaHeHUU PHIOHBIX TOBAPOB BUTAMHHBI MPUHUMAIOT yYaCTHE B PA3IMUYHBIX XUMHUUYECKUX pe-
aKLHUAX, KOTOPbIE BHI3BIBAIOT U3MEHEHHS B UX CTPYKTYpE. DTO CONMPOBOKAACTCA U3MEHEHUEM HE TOJIBKO
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BKYycCa, 3araxa ¥ [BeTa PhIOHBIX MPOAYKTOB, HO M MOHIKEHUEM COACPKAHUS U OMOIOTHYECKON IIEHHO-
CTH CaMUX BUTAMHHOB, B pe3yJIbTaTe Yero YXY/IIAl0TCs MUIIEBbIE JOCTOMHCTBA MPOIYKTA.

Bopna, Bxojsmias B coctaB Msica pblObl, HAXOTUTCS B CBOOOJHOM U B CBSI3aHHOM COCTOSIHHSIX. Ha
JIOJIIO CBSI3aHHOM BOJBI MPUXOAUTCS 7—8 % 00111ero co/iep:kanus Bjaru B Msice pblObI.

3amopaxxuBaHue, HarpeBaHUeE, BHICYIIMBAaHUE, U3MeHeHne pH i ocMOTHYECKOro AaBieHus (Io-
COJI) BBI3BIBAIOT U3MEHEHUE COOTHOIICHUS OTAEIbHBIX (OPM BOJBI B pbIOE, UTO BEChbMa 3aMETHO OTpa-
KaeTcss Ha KadeCTBE PHIOHBIX TOBApOB (yXYIIICHHE BKYCa, KOHCHUCTEHIIMH, CHIDKCHHUE KyTWHAPHBIX
CBOWMCTB U T. 11.).

[To mumieBol MEHHOCTH MSCO PhI0 B CpPEeIHEM PABHOILICHHO MJCY JOMAIIHHUX >KUBOTHBIX. Tak,
HaIrpuMep, YIHEpreTudecKas IeHHOCTh (Kkayl/k/k) Msica kapmna coctaBisieT 96/402, HOTOTEHHH MpaMop-
HOM — 156/653, MmoiiBbl ocenneit — 212/887, tenstunsl | kareropun — 90/377, roBsauns |l xarero-
pun — 144/602, cBunuHbI MsicHoi — 355/1485.

Pr10HBIE TPOAYKTHI OTJIMYAIOTCS XOPOIIMMHE TUETHYSCKUMHU CBoicTBamMu. [locie TermoBoii oOpa-
OOTKH MSICO PbIOBI CTAHOBUTCS COYHBIM, PBIXJIBIM, JIETKO MPOMUTHIBACTCS MUILEBAPUTEIbHBIMU COKaMH,
MMOATOMY JIETKO MePEBAPUBACTCA U OBICTPEE YCBAMBACTCSI OPTAHM3MOM YEJIOBEKa.

1.4 BejkoBblii COCTaB MKPbI U MOJIOK PbIOBI

ITo cpaBHEHUIO ¢ MACOM PBIOBI B UKPE COAEPIKUTCS TOpa3o OO0JIbIIE a30THCTHIX BELIECTB U MEHb-
11e BoJbl. KoanuecTBo a30TUCTHIX BELIECTB B UKpe cocTaBisieT 26-28%, a B OT/AEIbHBIX CIIydasx JOCTHU-
raet 32-35%. B cocTaB a30TUCTBIX BELIECTB UKPBI BXOJAT B OCHOBHOM IOJHOLEHHbIE Oenku. Conepxa-
HUE HEOCIKOBBIX a30TUCTHIX BEUIECTB B CBEXXEH MKPE HEBEIHMKO M OOBIYHO HE MPEBBINIAET OT OOMIETO
KOJINYECTBA BCEX a30TUCTHIX BemlecTB 2-3%.

[To muIIEeBBIM HOCTOMHCTBAM MOJIOKH 3HAUMTENFHO YCTYMAlOT MKpe. Monoku 6ojee 0OBOIHEHBI
(Bomer 60-80%) 1 coneprkaT ropa3ao MeHble a30THCThIX BemecTB (12-18%), mpuuem nmocneaHue npe-
CTaBJICHBI B OCHOBHOM MAJIOIICHHBIMH B TIMIIIEBOM OTHOIICHHH OEIIKAMH.

2 TTPAKTHYECKAS YACTbH
3A/JAHHEN:1. OIIPEJ/IEJINTE HA OCHOBE H3YYEHHOI' O MATEPHAJIA BH/] H CE-
MEHCTBO IPE/I/IOKEHHOH PBIBbBI

Bun sBisieTcst OMonornyeckoi eMHUICH CHCTEMATHKU PbI0. DTO COBOKYMHOCTh OYEHBb CXOIHBIX
1Mo OMOJIOTUYECKUM M BHEUIHMM IPU3HAKaM 0co0el, KOTopble 00JIaAaroT ONpeeSIeHHBIMH CXOJIHBIMU
MpU3HAKaMU, TiepeaBaeMbIMU 10 HACJIE/ICTBY U BCET/Ia OTINYAIOIIMMHU JaHHBIA BUJ OT OJU3KHUX BUIOB.

®dopMa U 0COOEHHOCTH CTPOCHHUs Teja PhIObI (KOJUYECTBO M CTPOCHHME CHUHHBIX U aHAIBHBIX
TJTAaBHUKOB, OKpacka pPhIObI, HATMYUE WJIK OTCYTCTBHUE UEIIyH, €€ I[BET U CTPOCHUE, HaInyne OOKOBOM
JUHUH) CTYXaT HAJS)KHBIMU TIPU3HAKAMHU, 110 KOTOPHIM YCTAaHABJIMBAIOT BU PHIOBI U CEMEHCTBO.

3A/TAHHUEN:2. H3YYHUTE CTPOEHHE MACA PbIFbI. CIEJTAHTE PUCYHKH.

TynOBHIIHBIC MBIIIIIEI BMECTE C COCTUHUTEIIBHOMN M )KUPOBOM TKAHAMHU 00pa3yroT TaK HA3bIBAEMOE
MSICO PBIOBI.

[To 06e cTOpOHBI OT TO3BOHOYHHMKA PACTIOJIOKEHBI JIB€ CITUHHBIE U JIBE OPIOITHBIC MBIIIIIBI, pa3/e-
JICHHBIE TIEPETOPOIKAMHU TNIOTHON COCTUHUTENbHON TKaHU. CITUHHBIC U OPIOIITHBIE MBIIIIIEI B CBOIO OUe-
penb paseNieHbl TIOMePeK TOHKUMU COSAMHUTENBHO - TKAHHBIMU TIEPETOPOIKAMH — MHOCENTaMH (Cel-
TaMM) Ha PsJI MONEPEYHBIX CIIOEB WU CETMEHTOB, HA3bIBAEMBIX MUOTOMAMH.

MUOTOMBI, €CJIH Ha HUX CMOTPETh COOKY, MIMEIOT BUJ KOHYCOB, BXOJSIIUX OJWH B JPYro, Bep-
IIMHA KOTOPBIX oOparieHa K rojoBe pbiObl. OHU MOCTPOCHBI U3 MapalIeIbHO PACIONOKEHHBIX BIOJIb
TeJa MBIMICYHBIX BOJIOKOH, COCJIMHEHHBIX MEXIY COOOH B MYYKH PBIXJIOW COCIMHUTEIBHON TKAHBIO -
SHAOMU3HEM. MBIIIIEUHbIE BOJOKHA CPAIIUBAIOTCSI CBOMMHU KOHIIAMH C CEMTaMH, KOTOPBIE COSTUHSIOTCS
gyepe3 MBIIICYHbIE TIEPETOPOIKH U OTIOPHBIEC CBS3KH cO cKeneToM. OmnpeaenuTe COOTHONICHHE Cheno0-
HBIX U HECHEJOOHBIX YacTeil B MpeAsiokeHHOH pribe. ChenaiiTe BBIBO/L.

Conep:xanue oTyera: JabopaTopHas paboTa 0JpKHA OBITH O(hOpMIIEHA COTJIACHO TpeboBa-
HUSM TIPUIIOKeHus 1.
KOHTPOJIBHBIE BOITPOCHI
1. JlaiiTe KIacCU(pHUKAIHIO PHIO B 3aBUCUMOCTH OT pa3iIMyHbIX (PaKTOpPOB.
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B 3aBucHMOCTH OT KakMX OCOOCHHOCTEH CTPOCHUS Tella PHIObl yCTAaHABIMBACTCS
BUJ U CEMENCTBO?

Uro npencrasisier co00il MBITIIEYHAs! TKAHb PHIO?

Uro sBisieTcss OCHOBHBIM MOP(OJOTHYECKUM U (DYHKIHMOHAIBHBIM 3JIEMEHTOM
MBI ?

UYT0 Takoe MUOCENThI, MUOTOMBI?

[TumeBas v BKycoBasi IEHHOCTD PHIOBL.

HazoBute nomHolieHHbIE O€NKH PHIObI, /1€ OHU HaXOIATCs?

UYro npencrasisger co0oil coenMHUTENbHAs TKaHb ppl0? Ee XuMuueckuii cocras.
Kaxumu BemectBamu o0ycnoBiieH crieliuuyeckuil BKyC U 3amnax pblobI?
[TumeBast IEHHOCTH JKUpPaA PHIO.

Uem 00yCIIOBIIEH C1aKOBATHIN MPUBKYC PHIOBI ITPU TEIUIOBOK 00paboTKe?
MuHepalibHbI 1 BATAMHUHHBII COCTaB PHIOBI.

CpaBHuTe 0€IKOBBINA COCTAB UKPBI U MOJIOK PbIO.

JIABOPATOPHOE 3AHATHE 7

[lenp 3aHATUSA: AHATOMMSA HEPbIOHBIX MPOAYKTOB MOPCKOI0 POMBbICJIA
®opmupyembie komrerenuuu: [1K-4 - criocobeH onpenesnsts ¥ aHATU3UPOBATH CBOWCTBA CHIPHS,

noy(aOpHKaToOB M MPOJOBOJIBCTBEHHBIX TOBAPOB, BIHSIONIMEC HA ONTUMH3ALUIO TEXHOJIOTHYECKOTO IMPO-
ecca, KauecTBO U 0€30MacHOCTb TOTOBOH MpoayKuuH, 3((GEKTUBHOCTb M HAJEKHOCTH IPOIECCOB IPOU3-

becno3Bono4HbIe JXKUBOTHBIE HACCIISIIOT MOPCKHUE U NPECHBIC BOAOCMBI B KOJIOCCAJIbHBIX KOJIMYC-
ctBax. OcoOEGHHOCTBIO CTPOCHUS STUX KUBOTHBIX SIBJIIETCS OTCYTCTBHE MMO3BOHOYHHUKA. becrno3BoHou-
HBIC OTJIMYAIOTCS OOJIBIIUM pa3HOOOpa3ueM CTPOCHHsI Tea U pa3MepoB (puc.104).

BecnoasoHoYHHe
v Y Y

Paxoobpasmnie Monmsoexu Hrnoxoxue
> Kpeserxi * * + Tpenatru
= Kpaba TonoTypux

llpycraopuathie BproxoHorue [onosoworue
P TTanryerh Mopekue
% Omaphl > Mipen TpyBawn Kanbmapst exH
> Kpias P Yerphus Panara KapakaThu
- Paky P [peGenkn ABanonnl Ochmunori

L Knewss {«mopckoe

YiIKOn)

= Cepruesni

Pucynox 10. Knaccudukanmsi mpoMbICIIOBBIX 0€CITO3BOHOYHBIX

O61iee unciao BUIOB 0ECIO3BOHOYHBIX, HCIIOIBb3YEMbIX MPOMBINIICHHOCTBIO AJI BHIPAOOTKH IH-
IEBOM, KOPMOBOH, JieueOHOW U TexHu4ecKou npoaykuuu. Oxono 800. [yt mumeBsIX menen Tpaaulin-
OHHO HCIIOJIb3YeTCSl IOBOJILHO OTPaHHMYEHHOE KOJMYECTBO MPOMBICIOBBIX OECIO3BOHOYHBIX. B wmcio
MIPOMBICTIOBBIX O€CIIO3BOHOYHBIX BXOJUT TPHU TPYIIIHI )KUBOTHBIX, HMEIOMINX CIICIU(PUIECKOE CTPOCHUE
TeNa, Pa3IMYHbIA XUMUYECKHUI COCTaB U CBOCOOPA3HbIC TEXHOJIOTHUECKUE CBOMCTBA.

Taxumu IIPOMBEICIIOBBIMU 0eCIO3BOHOYHBIMH SIBJISIIOTCS: paKOO6p33HBIe; MOJIJIFOCKH; UTJIOKOXKHUC.
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Pakoo0pa3ubie. K pakooOpa3sHbIM OTHOCATCSI KpaObl, KPEBETKH, OMaphl, JJAHTYCThI, KPHJIb, MEJI-
KHE€ MOPCKHE PAYKH U PEUHBIC PaKH.

Kpaow. Cpequ pOMBICIOBBIX BHJIOB KpaOoOB HanOojee IEHHBIMH SIBISIOTCS KaM4aTCKHid Kpad
(puc. 11) u 6nu3kue K HEMY CHUHHI, paBHOIIMIHBIA Kpadsl (Puc. 12 a u 6) kpab — nayk, KapJIuKOBBIiA
Kpab, MaHsIIH Kpad, MOXHATOPYKHid Kpad (puc. 13).

Kapnukosbin

Kpa6-navk (2-15 cm) Kpab (2,5 cm) Mangiiwm Kpao, (9=76 ow)

MoxHaTopyKkuii Kpab (5-10 cm) Kpab-cTpuryH (10-15 cm)

Pucynok 105. KpaOsr
3

i

KamuaTtckuin kpab (zo 1,1 m)

Pucynok 11. CtpoeHue kaMmyaTrckoro kpabda: 1 — ronoBorpy/p; 2 — XOAHJIbHbIE KOHEYHOCTH; 3 —
COOTBETCTBEHHO, JIEBAsl U MpaBasi KJIEIIHU

Bce Teno xpaba MOKpBITO TBEPABIM IMaHIIUpPEM; Oproxo (ab0MEeH) MMOAOTHYTO MO TOJIOBOTPY/ib, B
KOTOPOM COCPEOTOYEHbl BHYTPEHHUE OPTaHbl; Ha TOJOBOIPYAH PACIOIO0KEHBl MHOTOUNCIICHHBIE MEII-
KHE€ KOHCUHOCTHU — IMapa HOT' C KJICHIHAMU U TPH Mapbl XOAWJIIBHBIX HOT', IIpaBasd KJICHIHA BCCra 0ombIe
neBol . Pazmep maHmups roJoBorpyaM 3aBUCHT OT BO3pacTa kpaba.

LT

Pucynok 12. CtpoeHre KOHEUHOCTEH Kpabda:
1 — TpyOka, coaeprkarast ppIxJioe MsCO, HJIM pO304Ka; 2—TpyOKa Oe3bIMsIHHAsS; 3— TOJICTas
TpyOKa, coziepKarias TOJICTOE MACO S5— royieHb, CoAeprKaIasi TOHKOE MsCO; 6— KOTOTh; 7— Kileml-
HU; 8 ¥ 9— KOPOTKHE NaHIUPHBIE TPYOKH UM IISHKH.
[Tox maHMpeM HaxXOJUTCS TTOKPHIBAIOIIAs BCE TEJIO Kpaba KOJKUCTAs IUICHKA — XUTHHOBAs: OCHOBA
HOBOTO nMaHuups. Cre100HOE MACO PACIIONOKEHO B MAHIIMPE XOIMIBHBIX KICITHEHOCHBIX KOHEYHOCTEH,
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a Taxke B abnomene. «CkeneroM» KOHEUYHOCTEH SBISIIOTCS MaHUMPHbIE TPYOKH, COCTMHEHHBIE KOJIEHC-
TBIMHU cycTaBaMu. B TpyOke 1 , coemunsIonield KOHEYHOCTh ¢ 00IaCThI0 BHYTPEHHHX MEPEropoIOK To-
JIOBOTPYAH, PACIIONIOKEHO PHIXJIOE MSCO, MIIM PO30UKa; TpyOka 2 Ha3bIBaeTcsl OE3bIMIHHOI; Hanboiee
IIEHHOE U KPYITHOE MACO (TOJICTOE MSCO) 3aKIHOUYEHO B O€ape WIIM TOJCTOW TpyOKe 3 ; B CICAYIOIICH
TpyOKe 4 pa3MenIeHo MsICO-KOJICHIIE; 3aTeM CIIEAYET roJieHb, COJIeprKaIlasi TOHKOE MICO 5; MSICO U3 KOT-
TS 6 HE IpeACTaBIseT IEHHOCTH. KilenHeHOCHasi KOHEYHOCTh COCTOUT U3 KJICIIHHU 7 M ABYX KOPOTKHX
NaHIUPHBIX TPYOOK 8 U 9, nim mieek; jeBast KJICIIHsS HAMHOTO MEHbIIIE IPAaBOM U OOBIYHO HE UCIOJIB3Y-
eTcsl BBULY TPYAOEMKOCTH €€ pa3AeiKh U MaJIoro Bbixoaa Msca. ChIpoe MsCO C TPYAOM H3BIICKAETCS U3
NaHIMPHBIX TPYyOOK. Macca msica y kpaboB BTOpO# U TpeThell kateropuii cocraBisier 28— 33% ot mac-
CBI JKHBOTHOTO, a Y KpaOOB JIMHSUIBIX CHUkKaeTcs 10 20— 26%.

Msico Kpa6013 SIBJIICTCS TUIMYHO OEJIIKOBBIM MMPOAYKTOM IMUTAHUA W MOJHOUCHHBIM HCTOYHHUKOM
BUTAMHHOB I'PYIIIIBEI B U MUKPO3JICMEHTOB

Kpesemxu. [TpoMBICIIOBOE 3HAYCHHE NMEIOT HECKOJIBKO BHUJIOB KPEBETOK, M3 KOTOPHIX Hanboiee
LEHHBIMU SIBJISIOTCS rpeOeHYaras riayOOKOBOJHAS KPEBETKa M KPYIMHBIE 0COOM TPaBSHOTO IIPHMCA.
Pa3mepsl 1 Macca KpeBETOK 3aBUCAT OT MX BHUJA, BO3pacTa U OMOJIOTHYECKOTO cocTossHus. Hampumep,
TpaBsiHOM mIpuMc uMeeT Maccy oT 4 1o 35 r (mpeobnagaromas mMacca 10 — 12 r), mpuMc-MeaBEKOHOK
25-80r,

Pucynok 13. Turpoast kpeBeTk
1- abnomeHn; 2- royI0BOTpyab

Pucynox 14. CeBepHasi KpeBeTKa:
1- poctpym™m; 2 — epBasi aHTE€HHa;
3 — BTOpas aHTEeHHA; 4 — HOTOUYEITIOCTh;
5 — rpyaHasi KOHEYHOCTh YETBEPTOM Maphl;
6— rpyaHas KOHEYHOCTH IISATOH Maphl;
7—xoaunpHas HOTa;8— OpIoIIHAs HOXKKA;
9 — ypomoz; 10 — TebcoH

Pucynok 15. Kpeetka-unnum

rpebenyaras kpeBerka 50— 60 o, mecuanas kpeBeTka 6— 8 r, a po3oBast kpeBeTka 5— 12 1. Y KpeBeToK
cheI0OHOE MACO PacMojIOKEHO B XBOCTe (abJ0OMEHE), MOKPHITOM 3BEHbsIMU MaHuups. Bo Bpems pa3Bu-
THUSI KPEBETKM MHOTOKPATHO MEHSAIOT MAaHIMPh (JUHAIOT). B nmeproa nuHbKkM 06beM 1 Macca Msca KpeBe-
TOK YMCHBIIAIOTCA, MSACO CTAHOBUTCS BOAAHUCTHIM. KauecTBO Msca KPEBCTOK CYHICCTBCHHO YXYAIIACT-
Csl, @ Macca ero yMEHBIIIAeTCsl IPH CO3PEBAaHUM UKPBI, KOTOPYIO CAMKa  BBIHAIIMBAET MO/ a0IOMEHOM.
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B mepuop BeIKIIEBa TUYMHOK, a TAaK)KE B MEPHOJ] TUHBKA KPEBETOK TEXHOJIOTHYECKask IIEHHOCTh MX
HACTOJIBKO MOHIKAETCS, YTO JIOB KPEBETOK MpekpaiaioT. Chlpoe MsCO KPEBETOK COAEPXKHUT (B %): BOJBI
71,5— 79,6, xwupa 0,7— 2,3, a30TUCTBHIX BemiecTB 16—22, mpuuyeM HauMEHBIIEE COJEpNKAHUE KUpPa, HO
HauOoJIbIIIee CoJIepKaHue BOJIbI ObIBAeT B MEepHoJ JIUHBbKHU. [lo cpaBHeHHUIO ¢ OenkamMu msca pbio, OeIKu
MsiCa KPEBETOK COJICP’KAT MCHBIINE JIM3MHA U TUCTHIIMHA, HO OOJbIIE TUPO3UHA, TPUNTO(AHA U ITUCTHHA.
B msice kpeBeTOK cojeprKarcs: BATAMUHBI B12, HUAIMH, MTAHTOTEHOBAsI KKCJIOTA, TUPUIOKCHH, pudodia-
BHH, a TaKXe IICHHBIH KOMIIUIEKC MHUHEPATBHBIX 3JIEMEHTOB (KanbIui, docdop, xkene3o, Menb, Mapra-
HEll, WO/, IIMHK | JIp.,). KpeBeTOK MOCTaBIISIFOT Ha PHIHKU B CBEXKEM BHUJIC, a TAK)KE TOTOBSIT U3 HUX MOPO-
KCHBIC ¥ CYIICHBIE MPOIYKTHI U CTCPUITHN30BAHHBIC KOHCEPBHI.

Omapel u nanzycmel. ITU KpyMHbIE MPEICTABUTEIN MOPCKUX PAaKOB COCTaBIAAIOT Oosee 6...7%
MHUPOBOTO yJI0Ba pakooOpa3Hbix. OMapbl B 3aBUCUMOCTH OT BHJa U BO3pacTa UMEIOT JuHy Tena 40— 65
CM U Maccy 4— 8 Kr; 0co00 KpymHBIE IK3EMIUISPHl JAOCTUTAIOT JJIMHBI 75 ¢cM U Macchl 11— 15 kr. Chbe-
NO00HOE MSICO Y OMapOB HaxOIUTCS B abqoMeHe (OpromiKko) W KiIenHsaX. JIaHTyCThl JOCTHTaIOT JIJTMHBI
40— 50 cM u maccbl. 4— 8 kr. Cheno0HOe MSCO y TaHTYCTOB HAXOUTCS B a0JJOMEHe.

Pucynok 17. JIaaTyCT Pucynok 18. Omap

XHWMHUYECKHM COCTaB Msca OMapoOB H JIAHT'YCTOB B€CbMa CHJIBHO U3MCHSCTCA B 3aBUCUMOCTU OT
BHUJa, BO3pacTta U JIMHOYHOM cTaauu XUBOTHOTI'O. B nepuoa JUHBKU MACO CUJIIBHO O6BOJIH$[€TC$I u, COOT-
BETCTBCHHO, YMCHLIIACTCA COACPIKAHUC B HEM KHPaA U Ocnka.

T'onosonozue monntocku. B MUPOBBIX yIOBaxX roJIOBOHOTUX MOJUTFOCKOB (€KETOAHO TOOBIBAIOT OT
0,6 1o 0,9 miH. T) Ha KOO KaabMapoB mpuxoautcs 75— 80%, Ha nomto ocekMuHOroB 1.4— 16% 1 Ha 10-
o kapakatur] 7—8%.

OCHOBHBIM MPOMBICIIOBBIM BHJIOM SIBIIETCS KajdbMap THXOOKEAHCKHUH, OJIHAKO OOBEKTaMH IPO-
MBICJIa MOTYT OBITh U IPYTHE BUJIbI, OOUTAIONINE B BOJaX THXOro U ATiaHTrudeckoro okeanoB. Kampma-
PBl UMEIOT WIMHAPUYECKOE TEJI0, 3aKaHUMBAIOIIEECS TPEYTOJIbHBIM IJIABHUKOM; Ha TOJIOBE BOKPYT pO-
TOBOT'O OTBEPCTHS PACIIONOKEHO JAECATH HIyMaJel] ¢ TPUCOCKAMHU.

Kanbmap 4yaecHas
namna (10-15 cm)

Kanbmap nonuro (75 cm) &Y
Pucynox 19. Kansmapst

W3BneyeHHbIN U3 BOABI AKUBOM KajgbMap UMEET SIPKYI0 OKpacKy, KoTopas OJeaHeeT nocie rudenu
AKHUBOTHOTO. C MECT JIOBa KaJIbMapoB JTOCTABIISAIOT B SIIIMKAX, IPUMEHSS AJI OXJIAXKIECHUSA JIeL; JUIsl UTH -
TEJIBHON TPAHCIOPTUPOBKN KaJIbMapoOB 3aMOpPaKUBArOT. Bce opransl kajbMapa pacnoJioKeHbl B IOJIO-
CTH TeJa ¥ MPUKPBITHl MACUCTOH TUIEHKOM (MaHTHs); HA CIIMHE B TKAHIX PacIiojio’keHa XUTUHOBAs IjIa-
cTUHKA (pakoBuHA). VI3 BHYTpEHHHUX OPraHOB UHTEPEC MPEICTABIISIOT MEUYCHb M YSPHIIBHBIA MEIIOYEK,
CoJlepaKaIlMM CUHIOIO WM TEMHO-KOPUYHEBYIO KUJKOCTbD.

Kanbmapel. Kangbmapbl sSBISIOTCS OOUTATENSIMH OTKPBITBIX MOPCKHUX MPOCTOPOB, OTIUYHBIE
IIJIOBIIBI, €/IBA JIU HE CaMble OBICTPBIE B MOPE KU BOTHBIE.
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Teno xaapMapoB MSTKOE, UMEET BUJl MeEIIOYKa ToprenoodpasHoit gopmer (puc. 19). Koxka
rinajkas. B o0macTu CIMHKY pacmoyiokKeHa poropas miacTuHKa. Bo BHYTpEHHHX OopraHax »KHBOTHOT'O
HaxXoguTcsa I-IGII)HI/IJHJHBII‘/JI MCIHIOYCK, TKaHU KOTOPOIo BBIpa6aTLIBaIOT TCMHO-KOPUYHCBYIO KpacCKYy.
YepHUIbHYIO )KUIKOCTh KaJlbMap BHIOPACHIBAET CTPYEH MM 00JIaAKOM B MOMEHT OMAaCHOCTH.

JInisi MUAIIEeBBIX IIeNIe UCIONb3YyeTcs TYJIOBHUINE (MaHTHs) M Inynaibia. HapyxHaas mMopdosorus
THUXOOKEAHCKOT0 KajbMapa rmokasana Ha puc. 20.

Pucynoxk 21. HapyxHas Mop(hoIoTrs THXOOKEaHCKOTO KajibMapa:
1 — ronosa, 2 — sMKa Il BOPOHKH, 3 — MEpPEIHee OTBEPCTUE BO-
pOHKHU, 4— BOpOHKA, 5 — MaHTHsI, 6 — MAaHTHUIHBIA TaHTIWN, 7 —
- _ xabepHas BeHa, 8 —TI0Y€YHOE OTBEPCTHUE,9 — KxabepHOE Cepaue,
kanbmap (C GPIOLLIHOMH CTOPOHEL): 10 —mepenoHKa, COeAMHSIOMAS TYJIOBHINE ¢ MaHTheH, 11 — 3an-

1 - rynosuue, 2 —rornoBa, 3 — Hss aopTa, 12 — BHYTPEHHOCTHas Macca, 13 — I0JI0BOE OTBeEp-
lynanbia,4 — JoBYKE Uynaibla crue, 14 — YepHWIBHBIH MelIOK, 15 — jxabpa, 16 — rojgoBHas Be-
WM PYKH, 5 — IUTaBHUK, 6 —IJ1a3a  ma, 17 — MycKyll BTSTUBATENb BOPOHKH, 18 — BaluK 3amoHKH, 19 —
3a]HsAs Kulika, 20 — )KeJI000K 3aIoHKH, 21 — aHAIbHOE OTBEPCTHE

Pucynox 20. TuxookeaHCKUiA

Pasmepsl Tenma kampMapoB pa3nUYHBL. J[TMHA Tella TUXOOKEAHCKOTo KaiabMmapa (Hambosee mac-
COBOTO B JIaJTbHEBOCTOYHBIX Bojiax) oT 40 mo 60 cm. Macca sxuBoTHOr0 Koyieoiercs ot 90 mo 750 r. B
cpemHeM Macca kaimpMmapa coctarisier 200 r. B 3aBHcHMOCTH OT BO3pacTa Macca THXOOKEAHCKOTO Kajlb-
Mmapa usMensierca ot 90 no 750 r (mpeoGmagaror kambMmapbl Maccoit 180-250 r). Hekotopble BHIIBI
KaJIbMapoB U3 ATIAHTUYECKOTO, OKeaHa JocTuraroT JiuHbl 70 cM u maccel 1400r. [Tpu pa3genke momy-
qaroT (B % OT Macchl )KUBOTHOTO): TynoBuile (51,9-54,6), mymnansua (17,6-20,1), yepHUIBHBIN MeIIO-
yek (6,3...10,6), xutunossie mwiactunku (0,2—0,3), nmeyens, (2,4—6,4), ocTanbHble BHYTPEHHOCTH U JIPY-
rue orxozsl (12,2-15,6).

B cpeno0HbIX "acTsIx Tena Kaiapmapa cogepxurcs (B %): Boasl 78,1-82,5, xwupa (0,2—1,4, azoru-
cThiX BemecTB 14,8—18,8, rmukorena 0,7-1,3 u muHepanbHbIX BemecTB 1,2-1,7. benku comepxat Bce
HE3aMEHUMBbIC aMUHOKHUCIIOTHI, B MSCE€ MHOTO IKCTPAaKTHBHBIX a30THUCTBIX BEIIECTB, MPHIAIONUX MY
CBOE0OpAa3HbII MPUBKYC.

Hraokoxmue.

Tpenanz — nanbosee IEHHBINA TPEICTABUTENb POMBICIIOBBIX TOJIOTYPHMA, HMEET IIUITHHIPHISCKOE
TEJI0 C BEHYMKOM MIyNalell U MAThIO PsiIaMU IIUIOB Ha CIIMHE, OKPACKY OT TEMHO- 3€JICHOU 10 TEMHO-
KOPHUYHEBOM C KPaCHbIM OTTEHKOM. Macca TpernaHroB 3aBUCUT OT
ux Bo3pacta u gocruraet 0,3—0,4xr.

B o6onouke, cocrosieit n3 HECKOJIBKUX CJIIOEB MYCKYJIBHOM,
COCTMHUTENILHON U MMOKPOBHOM TKaHEH, pacmoio)eHbl MHOTOUHC-
JIEHHBIE OTIOPHBIE M3BECTKOBBIC TUTACTHHKU. O0O0JI0UYKa CONEPKUT
(B %): Bombr 84-96, xwupa 0,1-0,8, azotucteix Bemiects 1,4—7,8;

0COOEHHO MHOTO BOJIbI U MaJIO KMpPa U a30TUCTHIX BEIIECTB CO-
Pucynok 22. Tpenaur JEPXKUTCSA B 000JI0YKAX TPEMAHIOB, HAXOASAIIMXCS B CTaMHU JIET-
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HEeW CIIYKH, KOTJa IIEHHOCTh ChIpIla Pe3KO CHUKAETCS.

Pucynox 23. TpenaHr, BCKPBITBIH CO CTOPOHBI CITUHBI:
1 — urynaneia; 2 — MoJHEB My3bIpb; 3 — MHUILIEBO/;
4— npoI0NbHBIE MBIIIEYHBIE JICHTHI; 5— CcpeiHee BOCXOsI-
1iee KOJICHO KHUIIEYHUKA; 6 — «4yJecHas CeTby»; 7 — KJI0aKa;
8 — kioauHoe oTBepcTUe; 9— 3aaHss kumka; 10 — me-
peaHee HUCXOAIIEE KOJICHO KHIlleuyHuKa; 11 — mpaBoe BojI-
Hoe Jerkoe; 12— Hucxopsiiee 3aaHee KOJICHO KHIeyHuKa; 13 — mooBas xeie3a; 14 — 1moJioBoi
MPOTOK

N3BnedenHass U3 BOJBI KyKymapus, WiId MOPCKOW OTypel], UMEET OrypleoOpa3sHyl WIH MOYTH
mapoo6pasHyto ¢hopMy Tena, Ha OJHOM KOHIIE KOTOPOTO pacloiiokeH BeHuYuK mynaner (puc. 24). Ilo-
BEPXHOCTh TeJia OJiecTAIlasi, MOKPHITA CIU3UCTON KYTHKYJIOW, OKpacka OT TEMHO-Oypoil 10 4YepHO-
JTUII0BOH, Macca xxuBoTHoro ot 0,3 — 0,5 no 1,5 xr. Ha Bo3ayxe Bckope mociie rudenu »KUBOTHOTO B pe-
3yJIBTATEe MPOSIBIICHUS AKTUBHOCTH TKAHEBBIX (DEPMEHTOB TKAHH TEPSIOT YIPYTOCTh U CTAHOBSITCS TEKY-
YUMH, TEJI0 CTAHOBHUTCS IUIOCKUM, Kak Obl pacruibiBaeTcs. B xpsmieoOpa3Hoil TkaHu OOOJIOUKH CO-
nepxxurcs (B %): Bousr 81-90, sxupa 0,3-0,7 u azoructeix BemectB 4,3—10,3. B TkaHsAX KyKyMapuu co-
nepxutca 3—4% KkoJuiareHa.

Pucynok 24. Kyxymapust

Mopckoii ex. Hanbonee pacrpocTpaHeHHBIMU SIBIISIFOTCS JIBA BUJIA €KE€M — OOBIKHOBEHHBIM U
0OBbIKHOBEHHBIH M1ockuil. [lepBoIil Bug BeTpeuaercs B TuxoM M ATIaHTHYECKOM OKeaHaX, B bapeHie-
BoM, benom, Kapckowm, JlanteBrix u UykoTckoM Mopsix. JKuBeT Ha pa3nuyHbIX IIIyOMHAX U pazHooOpas-
HBIX I'pyHTax. BTopo#l BHI HIMPOKO PacIpOCTpaHEH B CEBEPHBIX 4dacTAX Tuxoro okeana. Haiinen Ha
riyounax 1o 150 m. Exxu uMerot npomsicioBoe 3HaueHue. X ukpa ucnonb3yercs MHOTMMHU HapoJaMu
Bocroka B numty.

OObIyHBIC MOpCKHUE eKH (puC. 25) — mapooOpa3Hbie KUBOTHBIC, UMEIOIIHE MATUIIYICBOE CTPOE-
Hue. CKeJleT MOPCKOTo eXa MpeJICTaBIIsAeT COO0M CKOPIIYIY, COCTOSIIYIO U3 TBEPJIO COSAUHEHHBIX MEX-
1y co0Oi1 MIaCTUHOK, Ha KOTOPBIX PacHOJIOKEHbI UIIIbI. B OTBEPCTUSAX TIACTUHOK MPOXOIAT HOXKKH.

b
NS %
47!’ = 2

,4.;‘.'

Pucynok 25. CxeMaTH4eckoe pacioyioKeHHe OpraHOB MOPCKOTO €xa (pa3pe3 10 BEePTHUKAIIH):
1— wrmel, 2 — TOJIOBBIE JKeJe3bl, 3 — M3BECTKOBAsK CKOPIIyNa, 4 — KUIICYHHK, 5 — POTOBOM arl-
napat, 6— poTOBO€ OTBEPCTHE, 7— aHAILHOE OTBEPCTUE
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[Tonycdepuueckoe Teno >KMBOTHOTO CILUTIOCHYTO B BEPTUKAJILHOM HampasiieHuu. [liockas ctopona
SBJIIETCS. HUKHEH, HAa KOTOPOH €X Moj3aeT. B 1ieHTpe pacnonokeHo poTOBOE OTBEPCTHE C 3y0aMu jKeBa-
TEeNpHOro anmapata. Jluamerp u BbicoTa Tena cocrapisitor 2,8 — 8,2 u 3,4 — 7,8 ¢cM COOTBETCTBEHHO.
[TpoMBICIIOBBIX pa3MepoB cUUTAIOTCS 0coOu quamerpoM 50 MM u 6onee, Mmaccoit ot 75 mo 120 r. Okpac-
Ka MEHSIETCSI OT CBETJIO —J10 TEMHO-3€JICHOTO 1IBETA.

Teno KMBOTHOTO MOKPBITO MAHIIMPEM, COCTOSILINM M3 U3BECTKOBBIX 3JIEMEHTOB. B ero momoctu
pacrojIoXKeHbl MUIEBApUTEIbHbIC, aMOyJaKpanbHasi, KPOBEHOCHAsI M TOJIOBasi CUCTeMbl. Macca maH-
uups konebnercs ot 39 no 65 %, B cpennem cocrasisieT 49 % ot Macchl )KMBOTHOT'O, BHYTPEHHOCTH
—14 %, u BHyTpunonaocTHas kuakoctb — 25 %. [lonoBast cucrema InpencraBieHa B BUJE ISITH T'PO3Je-
BUJHBIX TMOJOBBIX kenie3. CEeMEHHUKU XapaKTepU3yITCS MOJOYHO-0elI0l OKpacKoM, SUYHUKUA HUMEIOT
Ype3BbIYAHO IIMPOKYIO LIBETOBYKD T'aMMYy — OT JKEJITOro J0 SpKO-OpaHkeBoro. HepecToBwiil mepuos
pacTSIHYT BO BPEMEHHU U MPOXOJUT C KOHIIA sTHBapsi—(eBpalis 10 UIOHSI—HUIONS (B MACCOBOM KOJIMYECTBE —
B (heBpasie—ampene). Y caMOK Macca TOHaJl B IPEIHEPECTOBBIA U HEPECTOBBIN MEPHOABI Kosieonercs ot 10
10 26 %, B mocienepecToBsid — oT 2,7 10 5 %. Haubonpimii BeIxoa UKpHI (B cpeaneM 12 %) BHISBIICH B
Mapre—anpene, HaumeHblui (7 %) — B HOsIOpe. AHaJOrM4Has TEHACHLUS B U3MEHEHUH MacC NOHaJ
HabII0AaIach y CaMIIOB.

[TumeByro HEHHOCTh Y MOPCKOTO €Ka MPEACTABIIAIOT TJIaBHBIM 00pa3oM roHajsl win ukpa. Kon-
CUCTEHIIMSI 3peJIbIX TOHAJ HEeXXHasl, COYHasl. 3arax — CBOMCTBEHEH CBEKel MKpe cO €i1ab0 BbIPAXKEHHBI-
MU NpU3HAKaMu CBeXero orypua. 1o BKycy MKpa HallOMUHAET CBIPOM SIMYHBIN JKEJITOK C HOAUCTHIM
npuBKycoM. KoHIUIIMOHHBIE CBOICTBA MKpa NpUOOpETaeT B IPEJHEPECTOBbIM MEPUOA, KOTJa FOHabI
UMEIOT MaKCUMAJIbHYIO Maccy, INIOTHOCTh U yNpyroctsb. Ilo cBoeMy XuMu4yeckoMy cocTaBy MKpa MOp-
CKOTO €Ka OTJIMYAETCs BBICOKMM COJEp)KaHHUEM KHpa. XMMHUECKUH cOocTaB UKpbl Mopckoro exa (%
OT ChIpo# Macchl): Bomel 43,4— 51,6, munumoB 31,5 34,9, ceiporo mporenna 19,2— 20,3 u muHe-
payibHBIX BemecTB 2,5— 2,6. IIpoBeneHa kinHUUYecKas anpodanus UKpbl 00BIKHOBEHHOI'O MOPCKOTO €Xa B
MIPEHEPECTOBBIA NIEPHOT B KAYECTBE JICUEOHO-PO(MITAKTHUECKOTO POIYKTa MPU HAPYIICHUH (yHKIIUA
CEepJIeYHO-COCYTUCTOM CUCTEMBI, UIMMYHOJE(HUIINTE, 3JI0KAYECTBEHHBIX HOBOOOpa3zoBaHMsAX. [lomydeHo
3aKJIIOUEHUE O JICUEOHO-TIPODUITAKTUIECKIX CBOMCTBAX ATON UKPBHI.

KonauumoHHas npeaHepecToBas UKpa MOKET MCIIOJIb30BaThCS KakK JIETMKATECHBIM U JiedeOHO-
npodUIakTUYECKUi MPOTYKT.

HepecToBble 1 ocaeHEpeECTOBBIE TOHAIbI PEKOMEHIYIOTCS I MIOJIy4EHHsI COYCOB, KpeMa UKOPHO-
ro, dKCTPAaKTOB OMOJIOTMYECKH aKTHUBHBIX COEIMHEHHUH: KomIuiekca (OoCcPOIUNUI0B, KapOTUHOUIOB,
MIOJINEHOBBIX KUPHBIX KUCIIOT U Jp.

[Ipu xomIuIeKCHON mepepaboTKe MOPCKUX €Xel MaHIMph PEKOMEHYETCsl HalpaBisTh Ha BbIpa-
00TKY KOPMOBBIX MUHEPAIbHBIX 100aBOK.

KOHTPOJIBHBIE BOITPOCHI
Knaccugukarus npoykToB BOJHOTO IPOMBICIIA JUIsl MUIIEBHIX Ieeil.
Kakue 0ecrio3HOUHBIE OTHOCSTCS K paKOOOpa3HbIM?
Kakune 6ecrio3HOYHbIE OTHOCSTCS K MOJIIOCKaM?
Kakwne 6ecrio3HOYHBIE OTHOCSITCS K UTIIOKOXKHM?
JlaiiTe XapaKTepHCTUKY MUIIEBOI IEHHOCTH KpaboB
[Touemy KpeBeTKa OTHOCUTCS K TUETHYECKON TPOTYKIINN?
KakoBo cTpoeHne 1 XUMHUYECKHI cocTaB Msica Kajabmapa?
['maBHbIE OTJIMYMS OMapOB U JIAHTYCTOB
JlaiiTe XapaKTepUCTUKY NMUIIEBON LIEHHOCTH HKPbI MOPCKOTO €3ka?
0. OxapakTepu3yiTe CTpOEHNE TPENaHra U KyKyMapuu

HoOoo~NoOar~wNE

JNlaboparopHoe 3anaTue Ne 8
Tema 3aHaTHSA: AHATOMHUYECKOE CTPOCHUE U XUMUYECKUI COCTaB sila
[{enb 3ansaTus: M3yyeHue aHaTOMUYECKOrO CTPOEHUs Aila
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®opmupyembie kommnereHuuu: [1K-4 - cnocobeH onpenesnsts u aHAIU3UPOBATH CBOWCTBA CHIPHS,
noypaOpUKaToB M MPOJOBOJIBCTBEHHBIX TOBAPOB, BIUSIONINE HA ONTHUMHU3AIMIO TEXHOJIOTHYECKOTO IPO-
ecca, KauecTBo U 0e30MacHOCTh TOTOBOM MpoayKuuu, 3((GEKTUBHOCTh M HAJCKHOCTh MPOIECCOB TPOU3-
BOJICTBA,

1 TEOPETHYECKAS YACTbD
1.1 Crtpoenue siiina

Situa nrunsl (Kyp, UHIEEK, TYCEH U MEepernenoK) - MpOoAYKT, 00JadarolIuil BHICOKON MUILEBON U
OHMOJIOTMYECKOM IIEHHOCTBIO U YCBOSIEMOCTBIO.

Siina OTHOCSTCS K IPUPOIHBIM KOHIIEHTpATaM, BKIFOUYAIOIIIM BCE MUIIEBHIC M OMOJIOTUYECKH aK-
THUBHBIE JCCEHIIMANIbHBIE M XU3HEHHO Ba)KHbIE BEIIECTBA, HEOOXOAUMBIE Ui Pa3BUTHUS )KMBOTO Opra-
HHU3MA.

Sitno umeer cnoxxkHoe ctpoeHue (puc.l). OCHOBHBIMU COCTaBHBIMHU YACTSIMU SBIISIOTCS CKOPJIYIIA,
0€JIOK 1 JKEJITOK B MPOLIEHTHOM OTHomIeHnu 12 : 56 : 32.

benox nTuubero siina - 3TO 3amac MUTATENbHBIX BEIIECTB ISl pa3BUBarolerocs opranuzma. OH
CHaOXaeT ero BOJOW, MPEIOXPaHSIET 3aPOBIII OT BHICHIXaHHS, & TAKXKE PACTBOPSET HEKOTOPHIC MUHE-
paJIbHBIE BEIIECTBA, YYaCTBYIOIIME B MOCTPOCHUHU 3apoblia. SuyHblid 6enok coctaBisieT 58% oOuieit
MAacCChI Sila.

benok - 910 mpo3paunas, mouTH OeclBeTHas (3€JICHOBATHIM OTTEHOK), TATyYasl Macca, OUYeHb I0-
NBIKHAsA. belok 3aKkiioueH B JBOMHOM CJIOM IUICHOK: O€JIOYHYIO, HETOCPEACTBEHHO MPUIICTAIONIYIO K
0enKy, ¥ MOJCKOPIIYIHYI0, HAPYKHYI0, Oosee TpyOyro. bernok umeeT cioxHyo cTpykTypy. OH cOCTOUT
13 MEIbYANIINX SYeeK, COACPIKAIUX KUIKUN TTI00YINH, OTACICHHBIX APYT OT JApyra TOHKUMHU TICHYAa-
TBIMH TIEPETOPOAKAMHU.

benok cocTouT U3 HApy ) KHOTO CJIOS, TPUJIETAIOIIETO K TOICKOPIYITHBIM TIJICHKAM, COCTaBJISIOIIETO
12-13% oT macchl KypHHOTO fiilla ¥ HaXOJSAIIETOCs B KHUAKOM COCTOSHUH, U U3 BTOPOTro, Oojee MmioT-
HOTO cJ1os1, coctaBiistromero 30% macchr siinia u 50% maccer 6enka, HaxoIsmierocs B 60yee rycToM co-
CTOSIHUU.

EcTpb eme u TpeTnii, BHYTpEHHUI XUAKUN CIIoH, cocTaBistomii 11-13% wmacch! siina u ueTBep-
TBIN CJIOH - TIIOTHBIN OEJI0K, HEMOCPEACTBEHHO MPUJIETaOIINi K 000I0UKe.

AN
(3002

Pucynok 9.1. Ctpoenue KypuHOro siifna

1 — Ckopnyna; 2 - I[TonckopaynHas obonouka; 3 - XKunakuit 6enok; 4 - HapyxHblil niaoTHbIN Oe-
T0K; 5 - Slapo cBeTioro kentka; 6 - 3apoablmeBsIid AUCK; 7 - BHyTpeHHUI moTHBIN Oenok; 8 - benko-
BbIe CBsI3KM; 9 - Bo3aymnas kamepa (nyra); 10 - ['paaunku (xanassr); 11 - XKenrounas obonouka; 12 -
I'paguaKoBEI Oenok; 13 - CBeTuiblit sxentok; 14 - XKenToiit xenTok
JKenmox mpencrapisier co00i AMYNbCHUIO, 3aKIIOYEHHYIO B TOHKYIO MPO3padyHyl0 000JO0YKY, CO-
CTOSIILYIO M3 TPEX CI0eB. B 1eHTpe siila xKenTok yaepKuBaeTcs Ojgaroaapsi JByM I'paJuHKaM (IJIOTHO
CKpPYYEHHBIM O€IKOBBIM TskKaM). [ paMHKH 3aKpy4eHbI B IPOTHBOIIOIOKHBIE CTOPOHBI, Oiaroxaps 4e-
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My IpU MOBOPAYMBAHUHU SHIIA BOKPYT €r0 JUIMHHON OCH JKEITOK COXpPAaHSET LEHTPAIbHOE IMOJIOKEHHE,
TaK YTO 3apOBIIICBIA TUCK OKa3bIBaeTCs HaBepXy. JKENTOK COCTOMT M3 HECKOJIBKHUX YepeTyIOINXCs
CIIOEB PA3IMYHON OKPAcKH (MHTEHCHUBHOCTH €€ 3aBUCST OT MUTMEHTHPYIOIIMX BEIIECTB KOpMa): MOJ
000JI0YKOM HAXOJUTCS TOHKHH CJIOM JKENITKa CBETJIO-XKEITOrO IIBETa, IMOJ HUM OoJiee TOJCTBIH CIOH
KENTOro L[BETa, U T.J. B IIEeHTpe HAXOIUTCS CBETIO-KENThIH O€I0K KyBUIMHOOOPa3HOH (OPMBI C Y3KUM
TOPJIBIIIKOM, BBIXOJSIIIIAM K TIOBEPXHOCTH JKEJITKA. B BOPOHKE ATOTrO TOPJIBIIIKA MOMEIIACTCS 3apOIbI-
meBbiid Auck. XKentok coctaBiser 32% Macchl sidiia.

Ckopiyna siiia - 3To Hapy»Has IJI0THasi 000JI04Ka, He00X0AuMast JIJIsl 3aIUThl €r0 COACPKUMOTO
OT BHEIIHUX BIUSHHUNA. B CKOpiymne pazinyaroT HapyXHYIO IMOPUCTYIO 000JIOUKY, COIEPIKAILy0 OOJIb-
I0€ KOJIMYECTBO TOHKUX KaHaNbIEB (TI0p), yepe3 KOTOpble moctynaer Bo3ayx). [lox Hell momemiaercs
BHYTPEHHSS JIBOWHAs MOACKOPIyIHas 00oj04Kka. HemocpecTBEHHO MOCie CHECeHUsI Ha TYIOM KOHIIE
Sia TBOMHAS TOJCKOPIIYITHAsE 00O0JI0YKA pa3[BAaUBACTCS M 3AIOJHACTCS BO3IYyXOM, 00Opa3yercs BO3-
nyliHas kamepa (Iyra).

Ckopiryna sSiui; B OCHOBHOM COCTOMT M3 MHUHEPAJIbHBIX BEIIECTB, HA OO KOTOPBIX MPHUXOIUTCS
94-97%. Oprannyeckux BemecTB B ckopiyte 3-6%.

['maBHOE MUHEpaTbHOE BELIECTBO CKOPIYIHI - KapboHaT Ca (okomo 93% macchl CKOpIYIIbI); Kap-
6onar Mg, a takxke ¢ocaTsl ITHX KaTHOHOB, COJEPKATCA B OTHOCUTEIHLHO HEOOIBIIOM KOJIHYECTBE.
Opranuyeckasi 4acTh CKOPIIYIIBI TOYTH MOJHOCTBIO COCTOUT U3 OEJIKOB, OJM3KUX K KEpaTHHY U KOJuIa-
TCHY.

LIBET CKOPIYIIBI 3aBUCUT OT MPHUCYTCTBUS B €€ COCTABE IIMTMEHTA OBOIIOPQHUPHUHA.

1.2 Xumunueckuii cocTas AMNA
B cocrage sy oOpamiaer Ha ce0si BHUMaHHE BRICOKHN YPOBEHb COATAaHCHPOBAHHOCTH OMOJIOTHYe-
CKH aKTUBHBIX KOMIIOHEHTOB.
CTpyKTypa 1 XMMUYECKHIA COCTAB sIiflla B3aMMOCBS3aHbI M 3aBUCAT OT BHJIA M TOPOJIBI NITHIIBI.
Tadmuua 9.1 XuMuueckuii cocras stiALa

MaccoBas 101, % .
. KamnopuitHocTh
Ao BOJBI ASOTHCTBIX XKupa yII€BOJOB 3071Bl Ha 100 r, xJ[x
BELIECTB

Kypunoe 73,67 12,57 12,02 0,67 1,07 622
YTunoe 70,81 12,77 15,04 0,30 1,08 771
I'ycunoe 70,40 13,90 13,30 1,30 1,10 754
Nunrommuoe 72,00 13,10 11,80 1,20 0,80 691
[lepenenunoe 73,30 11,90 13,10 0,60 1,10 703

1.2.1 Cocmas sauunozco benxa
Bbenox mpencrasisier co00i KOIJIOUTHYIO JKEIEOOpa3sHYI0 CUCTEMY, CIa000KPAIICHHYIO, PEeaKIIHs
ero menounas (pH B cpennem 8,4-8,6); miotHocTh 1,0459 - 1,0515; cBepThIBacTCS NipH TeMIiepaType
61°C, remneparypa 3amep3anus - 0,45°C.
XUMHYECKUH cocTaB Oelka siiia Kyp 10 Hadajia pa3BUTH 3apoJibIiia B % MpUBEIeH HUXKE:

Boaa 86-88 6enku 10,5-12,7 sKkcTpakTuBHBIE BemecTa 0,33-0,37

xwup 0,30 Yrnesons! (rmoko3a) 0,10-0,50 muHepaibHble conu 0,30-0,66

B Genke sifiia kyp comepxkatcs cneayromue 6enku (B %);

OBOATKOYIHH - 69,7 Osomynme  -1,9
KOHATBOyMHH - 9,5 nu3onuM (Mykommaasa) - 3,0
OBOTJIOOYIMH - 6,7 aBUINH - 0,05

oBomykoua - 12.7
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Kunkuit 670K B OCHOBHOM COCTOUT U3 albOyMHHA | II100YJIMHA, INIOTHBIN - U3 OBOATLOYMHHA, a
CTPYKTYpHAas 4acThb U3 MyLIMHA U MYKOHU/A.
Psin GenkoB MOKeT OBITH paszieneH IeKTpo(opeTHdeckn Ha HECKOJNbKO ¢pakuuil. Tak, oBoaib-
OyMHH, OBOTJIOOYJIMH MOKHO pa3feiuTb Ha TPH (Ppakiuu, a BCEr0 B KYpUHOM Oellke MX yCTAaHOBJICHO

6onee 10.
Tabmmna 9.2 XapakrepucTika 0elKoB SUYHOTO Oenka
pH B
HanmenoBanue Bup Genka npossiekTpryecko | t ceepreianus, °C CaoiicTBa
1 TOUKe
MIPOCTON
OBoans0yMuH P 4,6 64-67
(dhochornporenn
KonansOymun TJIMKONPOTEH T 6,6 55-60
Xoporas
OBornoOynuH MIPOCTOM - - IIEHO00pa3yroIast
CHOCOOHOCTD
conepxurt 20-22%
OBomyxkousa TJTUKOIPOTEHH 4,3 HE CBEpTHIBACTCS YTJIEBOZOB, B OCHOBHOM
TIIIOKO3Y
P —— CBSI3BIBACTCS C OMOTHHOM,
ABUIUH N p 10,0 - 00pa3ys OMOJOTrHIECKU
(10 % JHK) o
HEaKTUBHBIA KOMIIJIEKC
0eJIoK C
JInzoumm aHTHOAKTepHAIbHEIC
OCHOBHBIMH 11,3 - N
(Mykomumasa) . CBOICTBa
CBOWCTBAMH
N WHTHOUPYET TPUIICHH
B xucnoii cpene pyer Ip ’
. on0 o0ycaBIuBaeT
OBomy1H TJIAKOTIPOTEH T 4,0 ycroituus; 8§0°C B
. CTaOMIIN3AIHIO TIEHBI IPH
IIETOYHOM
B30MBaHUU

SnuHbIi 60K OTJINYAETCS HU3KUM COZiep)KaHueM (pepMeHTOB. B HeM B HEOOIbIINX KOJTMYECTBAX
HaWJIeHbl MPOTENHA3a, NenTuaasa, L-anmnasa, katanasa, pocdarasa.

SnuHbll 60K MPHUHAT B Ka4eCTBE MEKIYHApPOJHOIO 3TAJIOHA OLIEHKHM KadecTBa OEJIKOB pa3HBIX
MPOAYKTOB. B siille MakcuManbHO cOaTaHCUPOBaHBI BCE ACCEHIIMAIbHBIE aMUHOKHUCIIOTHI.

B HeGonbmoM konmuuecTBe O€JOK siflla COAEPKUT MUTMEHTHI OBO(IABHHA OPaHKEBO-KEITOTIO
[[BETA, JAIOIIUH JKEITO-3eJCHYIO (PIIyOPECIECHIIHIO.

VYrneBoasl B Oenke siiflia HaXOAATCSA B IBYX COCTOSIHUSX: B CBI3aHHOM COCTOSIHUU B O€JIKOBOM MoO-
JICKyJie ¥ B CBOOOIHOM COCTOSIHMHU B BHJIE caxapoB - (riroko3a - 0,4%).

B simuHOM Oelke cofepKarcsi BATAMHHBI B CIISIYIONINX KoJandecTBax (Mr %):

B:1-0,12

B2 -0,20

Bs—0,01

PP —0,08

H-0,01

W3 muHepabHBIX BelecTB B Oelke stifia ooHapyxkensl K, Na, P, S, Cl, Ca, Mg.

1.2.2 Cocmae suunozo sxcenmia

JKenTok - crmokHas KOJUTOWIHAS TOJHIUCIIEPCHAS CHCTEMa, COCTOSINAs W3 BOJBI, OCIIKOB, JIMITH-

JIOB, JIUTIOUIOB, YTIIE€BOIOB, COJICH.
KenTok mpeacTasisieT co00il HEPaACTBOPUMYIO B BOJE MAcCy JKEITOrO I[BETa. DTO AIMYJIbCUS JIH-
MUJI0B U JIMIIONPOTEUIOB B Boje. JKenTok cBexkero siiiiia umeeT cinabokuciyio cpeay (pH oxomo 5,2-
5,6), ero yaenbHbIM Bec MeHbIIe, 4eM y Oenka u cocraBiser 1,028; Touka 3amep3aHust )KeaTKa CBEKEr0o
stifiia okodio -0,65°C. XuMuueckuil coctaB KenTka sina Kyp (B %):
Boma - 50-54

MuHepanbHbie conu - 0,1-1,6

yraeBozsr - 0,2-1,0

JmIuae! - 28-36

oenku - 15-17
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B xenTke sifia Kyp copeprkarcs cienyromue 6enku: (B % ot konudecTBa 0eka):
JIUTIOBUTEJUTHH - 67 JTUBETHH - 24 dbocButuH -9
Otu OeNKH He SBJIAIOTCSA OJHOPOAHBIMH U MOTYT OBITH pa3/iesieHbl Ha (ppakiuu.

Ta6mmma 9.3 XapakrepucTuka O€JIKOB JKEITKA SHIl Kyp
H B u3zonnektpu- | tcBeprhiBa- .
HaumenoBanue Bup 6enka p 9 P p 0 CaoiicTBa
YEeCKOM TOUKE Hus, C
CONEPKUT POChHOTUITHIBI
JlunoBuTeINH JUTIOTIPOTEU T 5,5-5,6 70-75 Acp (—¢i7fV(§)) a
. COCTOUT M3 3-X (pakuuii -
HETUITNYHBII
JluseTnn 48-5,0 - o,B, ¢, conepxur 1/3 ce-
IJI00YIHMH
PBI KEJITKa
conepxkut 10% P, mouru
DoCBUTHH dhochomnporenn - - Aep HeT SO

B xentke siiiia oOHapy>KeHbI T€ ke (EPMEHTHI, UTO U B O€JKe, HO B OOJBIIMX KOJIMYECTBAX, 3a UC-
KIIFOUEHUEM KaTallasbl.

B kenTke sl JIMITUIOB COMCPIKUTCS BIBOE OOJIbINE, YeM OeNKOB. B ymnuaHON (pakium KenTka
obHapyxeHbl okosio 2/3 tpurierupuaoB, Okono 34% Bcex KHUPHBIX KUCIOT - HAchIleHHbIE H 66% -
HEHACBIIIICHHBIC, OHU BXOJIAT B COCTAB TPUTJICIIUPHUJIOB, a TAK)KE BCTPEUYAFOTCS B CBOOOHOM COCTOSTHUU.
B coctaB TpurienupuaoB BXOAST B OCHOBHOM OJIEMHOBas, JTMHOJEBAs, NAIbMUTOJIIENHOBAS, MUPUCTH-
HOBAasl, TAILMATHHOBAS, CTCAPHHOBAS, aPAaXUOHOBAsT KUCIOTHI. JIMITOWIBI, BXOISAIINE B KEITOK SUIIA,
npezacrasieHbl Gocharunamu (28%), crepunamu (1o 5%), repedbposunamu, chunromuenuaamu. Oco-
OeHHO MHOTO B xenTke jenutrHa (8,6%), kepamuna (okoso 4%), xonecrepuHa (okoso 5%), npuyem Ha
CBOOOHBIN XOJIECTEPUH PpUXoauTCs 84%).

®docharuael )KeNTKAa HAXOAATCS B CBOOOTHOM COCTOSTHUM WJIM B COSAMHCHHUU C OClIKamu, 00pasys
munomnporenasl. Hampumep, npumepro 50% nenuTiHa coeuHEHbI ¢ BUTEIUTMHOM. DocdaTuasl sxenTka
001a/1a10T BBICOKOW MMOBEPXHOCTHON aKTUBHOCTHIO. JKHp B KE€NTKE HAXOJUTCS B BUI€ TOHKOM 3MYJIbCUN
Y UMEET MOBBIMICHHYIO SMYJIBTUPYIOLIYIO CTIOCOOHOCTbD.

COOTHOIIICHHE JICIIUTHHA B XOJIECTepUHA B siiIle OJaronpHusITHO, KaK HU B OJHOM JPYrOM IHIIIC-
BOM MPOAYKTE.

Oxpacka xenTka 00ycIIOBIeHa KapOTHHOUIAMH, TTIaBHBIM 00pa30M KCaHTO(HUIUIOM M KapOTHHOM,
KOTOpBIE COAEPKATCS B HEOMBUIsIEeMON (ppakiuu JIUMUIO0B, IPUYEM IIEPBOTO BTPOE OOIBIIE, YeM BTOPO-
ro. Kcantoduiut - BemecTBo KeNToro mBeTa; M0 XUMHUYECKOMY CTPOSHHUIO OH SIBJISIETCS JTMOKCHIIPOU3-
BOJHBIM [3-KapOTHHA; HHTEHCUBHOCTh OKPACKH KEITKA 3aBUCHT OT COAEPKaHHs KapOTHHOUIOB B KOp-
Me.

Kenrok sitnia 6orat ButamuHamu. B Hem conepxkutcs 0,30 mr % Butamuna A; 0,26 mr % [3-
kapotuna; 7,7 Mkr ButamuHa /[; 2,0 mr % Butamuna E; 5,5 mr % tuamuna; 0,5 mr % pubodnasuna;
0,36 Mr % mupunokcuna, 0,44 mr % muranuaa; 800 Mr % xonmHa; 56 MKT OHOTHHA.

XKentok ornmuaercst OonbIuM cosepxkanuem Gocdopa (588 mr %), cepbl B XKeNTKE MOYTH CTONb-
KO e, uTo U B 0enke - 220 mr %, mHoro xene3a - 6700 Mkr u riuHKka - 3106 MKT.

2 NIPAKTUYECKASA YACTDH

1. Usyuwure u 3apucyiite crpoenue siina. Omnpenenure MPOLEHTHOE COOTHOIIEHHE OCHOB-
HBIX COCTAaBHBIX dYacTel sina.

2. IlpoBenuTe peakunio Ha OCHOBHOE€ MHHEPAIBLHOE BEIIECTBO CKOPIIYIHI SHIIa.
BospMmuTe Ir pacToueHHON CKOPJIyNbl U HAHECHTE HECKOJIBKO Kameiab KUCIOTHL. [Ipo-
cieauTe peakuuto. Hanummnre ypaBHEHUE peakLnu.

3. Ompenenure 1Ber xenTka sifna. OT Kakux (aKTOpPOB OH 3aBHCHT M YEM OTpEAeIsIeTCs?
Omnpenenure pH xentka u TeMneparypy cBEpThIBaHUS.

4.  Omnpenenute pH Oenka u TeMrepaTypy CBEpThIBaHHSI.

Conep:xkanue oT4era: nabopaTopHas padoTa 10JKHA OBITH 0(OpMIIEHA COTIACHO TpeOoBa-
HUSIM NIPUIIOKEHUA 1.
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KOHTPOJIBHBIE BOITPOCHI
[lepeuncnure OCHOBHBIE CTPYKTYPHBIE COCTABISIONINE ITUYBETO SHIIA.
KakoBo HazHauyeHHe Oeka B SIIIE U €ro MPOIICHTHBIN COCTaB B 00IIel Macce sifma?
Urto npeacrasiseT co0oit 6enoK, KakoBa ero CTpykrypa?
UYro npencrasisger co00i JKENTOK, KaKOBO €r0 CTPOECHUE?
bnarogaps yemy KenTOK COXpaHsSeT HEHTPaIbHOE MOJI0KEeHUE B sSie?
Ot kakux (aKkTOPOB 3aBUCUT OKpPACKA SHIIa U YEM OHA OTIPEIeIIIeTCs?
KakoBo cTpoeHne 1 XMMUYECKUI COCTaB CKOPJIYIIbI siidria?
[lepeuncnure ocHOBHbIE OeNku Oemka sifa.
HazoBuTte 6emoxk, obmagaroniuii Xopoien meHooopasyromieid CmocoOOHOCTRIO.
Kak HazwiBaeTcs O€NoK, CTAOUIM3UPYIONIUI ICHY Tpy B30MBaHUN?
KakoB BUTaMUHHBIN 1 MUHEpATbHBIN cOCTaB OeiKa siima?
[Tepeuncnure OCHOBHBIE OCIKH JKENTKA SHIIA.
JlaiiTe XxapakTepUCTUKY JUITHIHOTO COCTaBa JKeJTKa.
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MUHUCTEPCTBO HAYKU U BBICHIET'O OBPA3OBAHNA
POCCUICKOU ®EJIEPAITUN
denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00Pa30BaTENbHOE YUPEXKICHUE
BBICILIETO O0Opa30oBaHUs
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBIN YHUBEPCUTET»
[Tsturopckuit uncturyt (pmmman) CKOY

Kadenpa TexHomoruu npoayKToOB MUTAHUS U TOBAPOBEICHUS

JIABOPATOPHAA PABOTA

no gucturuae: «KAHATOMMUSA NIAIEBOI'O CbIPbS»

Bremomaann:
CryneHt

Kypca TpyTIbI
HamnpaBnenue noaroToBKu:

dbopmbl 0OOyUEeHHS

[Tsaturopck, 20 1.
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MUWHUCTEPCTBO HAYKU U BBICIHEI'O OBPA3OBAHUA
POCCHUMCKOI ®EJIEPALIUN
denepabHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIIETO 00pa30BaHUs
«CEBEPO-KABKA3CKHWI ®EJIEPAJIBHBIA YHUBEPCUTET»
[Taruropckuit uactuTyT (pruman) CKOY

MeToanyeckune yKasaHus
M0 OpraHU3alliy U MPOBEICHUIO0 CAMOCTOSTENILHON pabOThI
0 JUCIUIUIMHE: «AHATOMUS MMUILEBOTO CHIPHS» JIJISl CTY/IEHTOB
HarpaBieHus: noarotoBku 19.03.04 TexHonorust npoaAyKIUU U OpraHu3aIus
OOIECTBEHHOTO MUTAHUS
HampaBlIeHHOCTH (poduiib) TexXHOMOTHS U OpraHU3alks PECTOPAHHOTO Jela

[Tsturopck, 2025 r.
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BBEJAEHUE

[ensiMu OCBOEHUSI JUCLUIUINHBI « AHATOMUS ITUIIIEBOIO CHIPBS» SIBJISAIOTCS:

® YCBOCHHE TEOPETUYECKUX 3HAHUI IO OCHOBAM AaHATOMHH M MOPQOJIOTUU MHUIIEBOTO CHIPbS,
XUMHUYECKOMY cOcTaBy M Hainuuio BAB, pacnoniokeHHI0 TKaHEH U JIOKAaJu3alud B HUX OCHOBHBIX
MATATEIbHBIX BELIECTB C LEJIbI0 UX UCIOJIb30BAHUS B IPOU3BO/ICTBE MUILIEBBIX POAYKTOB;

® [pHOOpETeHHE NMPAKTHUYECKUX HABBIKOB MPOBEACHUS IUATHOCTUKUA M HACHTU(DUKALMHU MHIICBOTO
CBIPBS;

®  HAy4YWTh CTYJIEHTA MPUMEHSTH MOJIYYEHHbIE 3HAHUS JUIsl IPOTHO3UPOBAHMS CTOMKOCTH IMHILEBOrO
CBIPBSI IPU XPaHEHUH, NepepadOTKe U TPAHCIIOPTUPOBAHUU.

3amauaMu OCBOCHHSI JUCHUIUIMHBI «AHATOMHS THILEBOTO CHIPhs» SABISIETCS (POPMUPOBAHUE KOMIIETEH-
LW, 3HAHUM, YMEHUI U HABBIKOB 110 CJIEIYIOLIUM HaIlPaBJICHUSAM JEATEIbHOCTH:

"  KpHUTEpHUHU KauecTBa U OE30MACHOCTH MUIIEBOTO CHIPHS;

"  [UIIEBas IEHHOCTb ChIPhS;

"  XapaKTEpUCTHKA OCHOBHBIX KOMIIOHEHTOB ITUIIEBOIO ChIPbs, (POPMHUPYIOMIMX €ro MOTPEOUTEIBCKUE
CBOMCTBAQ;

"  JIMarHOCTHKA W MJIECHTH(UKALNS THUIEBOTO CHIPHS;

"  crocoObl U METOABI OOHApYkeHUs (panbcupuKanuu;

"  W3y4CHHE TEXHUYECKUX CPEACTB Ul M3MEPEHUs OCHOBHBIX MapaMeTPOB TEXHOJIOTUYECKUX
MIPOLIECCOB, CBOMCTB CHIPhS, MONY(HaOpUKATOB M KauecTBa rOTOBOM MPOIYKIUU, OpraHU3alud U OCY-
LIECTBJICHUS TEXHOJOTHYECKOIO MIPOIecca MPOU3BOICTBA MPOAYKIUU TUTAHUS.

JuctumimHa « AHaTOMES TTUIIIEBOTO CBIPhs» OTHOCUTCS K o0si3arenpHol yactu 61oka 1 OIT BO
noAroToBku OakanaBpa HarpasieHus 19.03.04 TexHonorus NpoayKIUu U OpraHu3anus o0IIeCTBEHHO-
ro nutanus. Ee ocBoeHne mpoucxoaut B 4 cemecTpe.

1. O0uiasi XapaKTepUCTUKA CAMOCTOSITEILHOWH PadoThl CTyJAeHTA MPH W3YYEHUH TUCIH-
IUIMHBI «KAHATOMUS MIHIIEBOT0 CHIPbID).

[lemu camoctosTensHON PabOTHI: (GOPMHUPOBAHKE CITOCOOHOCTEH K CaMOCTOSITEIbHOMY TO3Ha-
HUIO U O0YYEHHIO, TIOMCKY JINTEPaTyphbl, 00001IeHNI0, OPOPMIIEHUIO U TPEACTABICHUIO MOTYYSHHBIX
pe3yabpTaTOB, UX KPUTUYECKOMY AHAJIN3Y, ITOMCKY HOBBIX UM HEOPAWHAPHBIX PEIIECHUMN, apryMEHTHPO-
BaHHOMY OTCTaMBAHHIO CBOUX MPEUIOKEHHUM, YMEHUIN MOATOTOBKM BBICTYIUICHUN W BEJIEHUS JTUCKYC-
CHH.

CamocTtosaTenpHas paboTa Mo AUCHUILTUHE «AHATOMHUSI MUIIEBOTO CHIPHS» 3aKII0YAETCs B MOJ-
TOTOBKE K Ha60paTOpHI)IM 3aHATUAM, HAIIUCAHUIO OTUCTA, KOHCHCKTHpOBaHI/IIO J'II/ITepaTypI)I, IIOATrOTOB-
K€ K cO0eCeIOBaHUI0 U YK3aMEHY.

[Tocne BBOAHBIX JEKIUH, B KOTOPBIX 0003HAaYaeTCsl Co/Iep KaHue JUCIMILIMHEL, € nmpoliaemMaTuka
U MpaKTUYecKas 3HAUMMOCTb, O0yJaroIIHecs] 3HAKOMSTCS C JTUTepaTypoll B paMKax MPoOJIEeMHOTO MO
JTUCIUIUIMHBL. bakanaBpbl TOTOBST NMPUHTEPHBIM (MHCHbMEHHBIN) BapHaHT OTYETa IO J1IAOOPATOPHBIM
paboTam U JenaroT Mo HeMy JOKJIaJ mepes Kojuieramu B rpymne. OOcyxIeHue JoKiIaaa TPOUCXOAnT B
JINAJIOTOBOM PEXKHUME MEXTy OOydaromuMucs OakaigaBpamu, OakajdaBpamMu W MpernojaaBaTesieM, HO 0e3
€ro TOMHHHPOBaHUS. Takas MHTEpaKTHUBHAS TEXHOJIOTHs 00yUeHHUs CIIOCOOCTBYET Pa3BUTHIO Y CTY/CH-
TOB MH(OPMAIIMOHHOW KOMMYHUKATUBHOCTH, Pe(JIEKCUM KPUTHUYECKOTO MBIIUIEHUS, CaMOIpPE3eHTa-
[[UY, YMEHHUI BECTH JUCKYCCHUIO, OTCTauBaTh CBOIO MO3HUIMIO M apTyMEHTUPOBATh €€, aHATU3UPOBATh U
CI/IHTGSI/IpOBaTB H3y‘laeMLII71 MaTepI/IaJ'I, aKHeHTI/IpOBaHO Hpe)ICTaBJ'ISITB €ro aYJII/ITOpI/II/I. Ka‘ICCTBO
JOKJIaa, KOHCMEKTa (ero CTPYKTypa, MOJIHOTA, HOBU3HA, KOJUYECTBO HCIIOJIB3YEMBIX HCTOYHUKOB,
CaMOCTOATCIIBHOCTE €0 HallMCaHHus, CTCIICHb OpI/IFI/IHaJ'II)HOCTI/I U WHHOBAITMOHHOCTH Hpe}lHOH(eHHﬁ,
0000111eHUH 1 BBIBOJIOB), & TAK)K€ YPOBEHD JOKIAAa (aKIIEHTUPOBAHOCTH, MOCIEA0BATEIHLHOCTh, YOEIu-
TCJIBHOCTh, HCIIOJb30BaHHUEC CHeI_[I/IaJTI)HOﬁ TepMI/IHOHOFI/II/I) y‘-II/ITI)IBaIOTCSI B CHCTEMEC 6aJ'IJ'IBHO-
peﬁTHHFOBOFO KOHTpOHH n I/ITOI‘OBOI\/'I OLCHKC ITO AUCIUIIJIINHEC.
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Kona, popmynupoBka komme-
TEHIUU

Kon, popmynupoBka nHAMKaTOpa

[Tnanupyemsbie pe3yabTaThl
00yJCeHHS TI0 JUCITUTUTHHE (MO-
IYJI0), XapaKTepU3YIOIIHe 3Ta-
bl HOPMHUPOBAHUS KOMIICTEH-

UM, UTHAUKATOPOB

[1IK-4. Cnocoben ompene-
JISTh W aHAIM3UPOBATh
CBOMCTBA CbIpbs, IIOJIY-
($habpukatroB W  MPOJO-
BOJIbCTBEHHBIX ~ TOBApOB,
BIIUSIIOLIUE HA ONTHUMH3a-
U0  TEXHOJOTHYECKOTO
mporecca, KayecTBO U
0€30IacHOCTb ~ TOTOBOM
npoayKuu,  3PQPEeKTuB-
HOCTh W HAJIGKHOCTh TPO-
1[ECCOB MPOU3BOJICTBA

N-1nk-4 AHanusupyeT CBOMCTBA,
dbyHKIMK, KiIaccupUKauo W 3Ha-
YCHHE CHIPbEBBIX KOMIIOHEHTOB, UX
W3MEHEHUS TpPU TEXHOJIOTMYECKOM
00paboTKe, OCHOBHBIC HAaIpaBJe-
HUS X UCIOJB30BaHUS MPU MPOU3-
BOJICTBE THIIEBBIX MPOMYKTOB IS
oOecrnieueHus MoOy4YeHus Oe3omac-
HOM IPONYKLHMH BBICOKOIO Kaye-
CTBa

AHanm3upyert cBoiicTBa, (hyHK-
UM CBHIPHEBBIX KOMIIOHEHTOB
Opd TPOM3BOJCTBE MUILEBBIX
INPOIYKTOB JJIsi  o0OecrieueHus
mosrydeHus: 0e30macHoi  mpo-
JIYKIWHU BBICOKOTO KayecTBa

NJI-2nk-4 OpranusyeTr BbIOOp, MpH-
MEHSIET METOJbl M CpEICTBA U3ME-
PEHUM, UCTIBITAHUN U KOHTPOJIS JIJIs
HCCIEI0BaHUs KadecTBa, Oe3orac-
HOCTH CBIPbS U TOTOBOW MTPOTYKIIUH

VY4uThIBaeT MONYYCHHYIO UWH-
dbopMaIuio i UCCIICIOBAHHS
KadyecTBa, 0€30MaCHOCTH CHIPbsI
Y TOTOBOH ONpOAYKIIUHU

W/I-3nk-4 PazpabaTeiBacT mMepornpu-
STHUSAIIO COBEPIICHCTBOBAHUIO CH-
CTeMbI KOHTpOJISI Ka4eCTBa U OITH-
MHU3AIHA  TEXHOJOTUYECKUX IPO-
IIECCOB IPOU3BOJICTBA IPOJYKTOB
TTATAHUS

Pa3zpabatbiBacT MeponpuATHUS
[0 COBEPIICHCTBOBAHHUIO CH-
CTeMBI ~ KOHTPOJS  KadecTBa
NPOAYKTOB IIUTAHUS

2. MeToauyecKkne peKoMeH/IaIUH 10 H3YYEeHUI0 TEOPEeTHYECKOr0 MaTepuasia
JIJis yCHenTHOro OCBOCHUS JUCHUIUIMHBI, HEOOXOAMMO CaMOCTOSTEIILHO JICTAIBHO U3Y-
YUTh NPCACTABICHHBIC TEMBI IO PCKOMCHAYCMBIM NCTOYHUKAM I/IH(i)OpMaHI/II/II

Ne PexomeHyemMble HCTOYHUKN HH(DOpMAIHN
/i | Buasl caMmocTosiTenbHOM paboThl (Ne uctouynmka)
Oc- Homonuu- | Metogu- | UuTtep-
HOB- TeJbHas yeckast HET-
Hast pecypchl
1. CamMoCTOSATENbHOE U3YUYEHHE JIUTEPATYPHI 110 TEMaM:
Tewma 1. [Ipeamer, nenu u 3a1a9u JUCITUTUIUHEL. 1 1,2,3 12 12
3HaueHNEe MUKPOCKOITMYECKOT'O UCCIICAOBAHUS ISt
aHaJlM3a CBOMCTB CHIPHS, MOTy(HaObpUKATOB U TOTO-
BOM IIPOIYKIUHU
Tema 2. CtpoeHHe W XUMHYECKH cocTaB pacTtd- | 1 1,2,3 12 1,2
TEIBLHOMN KIETKH.
Tema 3. Jlokanu3amus OCHOBHBIX MUTATEIbHBIX 1 1,23 12 12
BEIIECTB B PACTUTEIBHOMN KIIETKE
Tema 4. CtpoeHue U poJib KIETOYHOU CTCHKHU. Bu-
JIOU3MEHEHHS KJICTOYHOM CTEHKH.
Tema 5. Tkanu pacTeHuil. 1 1,23 1,2 12
Tema 6. CTpoenune, XUMUIECKUN cocTaB u muiie- | 1 1,2,3 12 1,2
Bas IICHHOCTh BEr€TaTUBHBIX OPTraHOB PAaCTCHUHU.
Tema 7. CtpoeHue, XuMH4YecKuil coctaB u | 1 1,23 12 12
MUIIEeBast IICHHOCTh T'CHEPATHBHBIX OPTraHOB pac-
TCHHI.
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Tema 8. LlenecooOpa3zHOCTh MONMyYeHHs HaTypaib- | 1 123 1.2 1,2
HBIX NUINEBBIX KPAaCHUTEIECH U3 PaCTUTENBHOTO Chl-
pb4L.

Tema 9. AHATOMHYECKOE CTPOCHHUE Pa3TUYHBIX 1 1,23 12 12
BUJIOB PACTUTEIHHOTO ChIPhsSI, UCIIOJIE3YEMOTO B
Ka4yecTBe MpsSHOCTEN

Tema 10. Amnaromuueckoe U Mopdosoruyeckoe | 1 1,23 12 12
cTpoeHue rpuOoB. [luimesas 1IeHHOCTb.

Tema 11. KiteTka ¥ TKaH! KUBOTHBIX. 1 1,2,3 1,2 1,2
Tema 12. XuUMHYECKHI cocTaB M IUINeBasg IeH- | 1 1,2,3 1,2 1,2

HOCTbB pa3JIMYHbIX TKaHEM KUBOTHBIX U IITUIIBI

Tema 13. BnusHue nocneyOoiiHbIXx Ouoxumude- | 1 1,23 12 12
CKHUX TIPEBPAICHUI, MPOUCXOAAIINX B Msce, Ha
€ro KauecTBO

Tema 14. Crpoenne Tkaneil pbiObl. XuMudeckuit | 1 12,3 12 12
COCTaB U MHIIEBas LIEHHOCTh

Tema 15. Anatomust 1 MOp(HOJIOTHST HEPHIOHBIX 1 1,23 1,2,3 12
00BEKTOB BOJHOTO MPOMBICIIA
Tema 16. Ctpoenne siina. CoctaBHbIe YacTH sima. | 1 1,23 12 12

[TuieBas u Onosoruyeckas [EHHOCTD.

2. IloaroroBka K 1a00pPaTOPHBIM 3aHSATHSIM

| JTabopatopusie 3aHsTHs 1-8 | 1 ]123 | 12 [ 12

4.1 Bonpocwl 1J1s1 coOece10BaHMsI

KonTponbHbie Bonpock! no Teme 1:
1. I3 Kak1X OCHOBHBIX YacTei COCTOUT MUKPOCKOIT?
2. KaxoBbI npaBmiia mop30BaHUsI MUKPOCKOTIA?
3. Kakoe o0opynoBaHue /1151 U3TOTOBJIEHUS cpe30B Bl 3Haere?
4. Kak moAroToBUTh MaTepua sl MUKPOCKOITUPOBaHUs?
5. Uto Takoe X0JI0IHOE pa3MayuBaHue?
6. UTo MOHMMAIOT TIOJ] TOPSTYUM CTIOCOOOM pa3MATICHUS?
7. llenb MUKPOCKOIIMYECKOTO aHamu3a?
8. Uro Takoe BKIIIOYAIOIINE )KUKOCTH M KaKHe OHU OBIBAIOT?
9. TexHHKAa MUKPOCKOITMYECKOTO aHaIN3a
10. 3HaueHHEe MUKPOCKOIIMYECKOT0 aHaIu3a JJi KauyecTBa U 0€30IaCHOCTH MPOAYKTOB MUTAHUS

KoHTpoIbHBIE BOIPOCHI 110 TeMe 2:

1.Ilepeuriciute OCHOBHBIE CTPYKTYPHBIE KOMITOHEHTHI PACTUTEIHHOMN KIIETKH U UX (DYHK-
WM.

1. Yro Takoe BaKkyoIlb, €€ HA3HAUYCHUE B PACTUTEIHHOMN KIIeTKe?

2. Ha3oBuTe OCHOBHBIE OTIIMYHS PACTUTEIHLHON M KHBOTHON KIIETKH.

3. KakoB cocTaB KJIE€TOYHOr0 coKa?

4. Knaccuduxarmus 1 GyHKITUU TUTACTH].

5. Yro Takoe IUIa3MOJIN3 U JeIIa3MOIn3?

KonTponbHbIe Bompock! Teme 3:
1. TlepeuuncauTe OpraHOUIBI PACTUTEIHLHOMN KIETKH, T/I€ JIOKATU3YIOTCS OCHOBHBIE TTUTA-
TebHBIC BEIIECTBA: Kpaxmall, OEJIKH, YIIIeBOAbl, MUHEPaTbHBIC COJIH, aJIKaJIOUIbl, BUTA-
MUHBI (KHPOPACTBOPUMBIE U BOAOPACTBOPUMBIE), TUTMEHTHI, OPTaHUYECKUE KUCIIOTHI .
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KakoBbl OCHOBHBIE OCOOCHHOCTHM XHMHYECKOTO COCTaBa CBIPbS PACTUTEIHLHOTO
MPOUCXOXKACHUA?

[ToueMy Boa sIBiIsIETCS Ba)KHEHIIIMM KOMIIOHEHTOM PAaCTUTENIbHBIX TKaHEN?

Bnusinue Bobl Ha COXpaHEHHE TOBAPHOTO KaYeCTBA MPOYKIIUH.

[Tepeuncnure BaxKHENUIINE MUTATEIbHBIC BEMIECTBA PACTCHUN M MX JIOKAIM3ALKIO B
TKaHSIX.

Hamuunem kakux BEWIECTB ONPENEHSAETCS MHIIEBAas W DHEPreTUYECKass LEHHOCTh
PaCTUTENIBLHOTO ChIPbs?

Kakoe 3HaueHue urpaet pacTuTeIbHOE ChIPhE B O0ECTICUeHUH cOaTaHCHPOBAHHOTO JTHe-
THYECKOTO M JIeYeOHO- TPOPHIIAKTHIECKOTO TUTAaHUs?

KoHnTponbHble Bonpock! o Teme 4:

1.

2.
3.
4

KaxoBbl ()yHKITUU KIETOYHON CTCHKHU

XHUMHYECKUH COCTAB KJIETOUYHON CTEHKH?

CrpoeHue KIeTOYHOU CTEHKHU 10 AnbOepcxeimy.

Kakue n3meHeHust mpoucxoasT CO BPEMEHEM C KIIETOYHOM CTEHKOM?

KoHTpoibHbIe BOIPOCH! MO TeEMeE 5:

oo wdE

7.
8.
9.

JlaiiTe onpeneneHye TKaHu.

Kak knaccuuuupyroT TKaHu pacTeHUi?

KakoBsl hyHKIIMH U cTpoeHHEe 00pa30BaTEIbHBIX TKAHEH?

[lepeuncnure o6pazoBaTenbHbIE TKAHU.

Crpoenne U QyHKIIUN MEXaHUIECKUX TKaHEH.

Kakoe BiMsHHME OKa3blBaeT HAJIWYME MEXAHMYECKMX TKaHEHl Ha IUILEBKYCOBbIE
JOCTOUHCTBA IJIOA0B U OBOLIEH?

OyHKIUU U 0COOEHHOCTH CTPOSHHSI OCHOBHBIX TKaHEH.

Uro Takoe Manepanus 3anacaroniei TkaHu? BiMsiHie Ha KauyecTBO IJI0JJ0B U OBOLIEH.
Knaccudukanus npoBoAsmux TKaHEH.

10. ®yHKIIMY KCUIIEMBI (IpeBeCHHBI) U (hII09MEI (Ty0a).

KOHTpOHbHBIe BOIIPOCHI TEMC 6:

1.
2
3.
4.
5

6.

Ha xakue rpynmnsl pa3fenstoT opraibl pacTeHUn?

Kaxkue opranbl OTHOCST K BETr€TaTUBHBIM?

Kaxkue Bu10n3MEeHEHHBIE TTOOETH UCTIONB3YIOTCSA YEJTOBEKOM B TTHUIILY?

KakoBbl ¢pyHkiun nucta? Kakue BUAOM3MEHEHHUS TUCTHEB BBl 3HaETE?

Uem 1o BHEHIHEMY CTPOCHHIO M BHYTPEHHEMY  CTPOCHHUIO  OTJIMYAIOTCS
KOPHEIUI0/Ibl MOPKOBH, CBEKJIBI U peauca? 3apucyure.

[lepeuncnure TMarHOCTUYECKHUE MPU3HAKH JIUCTHEB, KOPHEH U KOPHEBUIII.

KonTponbHbIe Bonpock! Teme 7:

1.

CoNo RN

KakoBo 3HaueHWE JUArHOCTHUYECKHX TMPU3HAKOB CHIPbS B OMNPEICICHHUH MOATNH-
HOCTH TTOPOIIKOOOPA3HOTO M PE3aHOTO ChIPhsi? UeM HCTHHHBIC IUIOIbI OTIIMYAOTCS OT
JIOKHBIX.

KakoBa kiraccupukanus mioioB?

Yem ompesensercs MUIIEeBast IEHHOCTh CYXHUX M COYHBIX IJI0JJ0B?

Jiss Kakux Tpynn MHUIICBBIX pACTEHUH XapaKTepHBI TUIOABI THIA 000a.
KOCTSIHKHU, 3€PHOBKH, CTpy4Ka?

[T:1016I KAKUX MUIIEBBIX PACTCHUIH HA3BIBAIOTCS STOIAMU?

HazoBure THMBI IT0J000pa3HBIX TI00B?

[Touemy s16:710K0 cUUTACTCS JIOKHBIM TIJI0/IOM?

KakoBo cTpoeHHE TUITMYHOTO CEMEHU?
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10. KakoBbI OTIIMYMS B CTPOSHUH CEMSH 3JIaKOBBIX U O0OOBBIX paCTEHUI?

KontpomnbHbie Bonpocs! Teme 8:

1.

no

Nookw

Kak Ha3pIBarOTCS MUTMEHTHI KIIETOYHOIO COKa, 00YCIIaBIMBAIOIINE KPACHYIO, CHHIOHO
win (GUOJIETOBYIO OKPACKY ILIOI0B U OBOLICH.

[esecoo0pa3HOCTh MOMYYEHHUS HaTypallbHBIX MUIIEBBIX KPAaCUTENIEH U3 paCTUTEIBHOTO
CBIPBS.

JaiiTe onpenenenue GpraBOHOUIAM

I'ne nokanu3yroTcst KapOTHHOUABI?

Krnaccudukanus mMrMeHToB 110 PaCTBOPUMOCTH B BOJIC
XapakTepucTuka MUrMEHTOB, HEPACTBOPUMBIX B BOJIE
XapakTepucTHKa MUTMEHTOB, PACTBOPUMBIX B BOJIC

KontpomnbHbie Bonpocs! Teme 9:

agrwdE

HazoBure kinaccupukaoHHble IPYIIIbl, BUbl U PA3HOBHIHOCTHU MPSHOCTEH.
XapakTepuCTHKa JINCTOBBIX MPSHOCTEN

XapakTepHUCTUKA MJI0JOBBIX PSHOCTEH.

XapaKkTeprUCTHKA [{BETOYHBIX IPSTHOCTEH

XapakTepHUCTUKa KOPOBBIX MPSHOCTEN

Kontponbnbie Borpock! 1o Teme 10:

g E

Ha3zoBute knaccu(pukanmoHHbIC TPYIIIBI, BUABI U PA3HOBUAHOCTU TPHOOB.
Kak knaccudunupyrores rpudsbl 1o crnoco0y muTaHus?

Uewm onpenensiercs nuuieBasi IEHHOCTh TPUOOB?

[Tepeuncnure rpynmnsl rpuboB M0 0€30MaCHOCTH.

HazoBure otnnuurenbHble 0COOEHHOCTH CTPOEHUS TpUOOB.

KonTponbusle Bonpocs! o Teme 11:

1.

CoNR LN

10
11.

KakuMu 0COOEHHOCTSIMM CTPOCHMsI JKUBOTHas KJIETKAa OTJIMYaeTrcs OT pacTu-
TEIbHON?

KakoBa knaccuduxanus TkaHei )KUBOTHBIX?

KakoBbl QyHKIIMM 3MIUTENNATBHBIX TKAaHEH?

YeM oTIMYAOTCS COEAMHUTEIbHBIE TKAaHU OT SIUTEINANIBHBIX 110 CBOEH CTPYKType?
KaxoBbl QyHKIIMHM COEAMHUTEIbHBIX TKaHEH?

Ha xakue rpynmnsl ¥ 10 KaKOMy NPUHIUITY PAa3ACIAI0TCA COCIUHUTENBHBIE TKAaHU?
KakoBo cTpoeHre MEKKIETOYHOTO BEUIECTBA COSAMHUTENLHBIX TKaHEH ?

KaxoBbI CBOMCTBA U NUIIIEBOE 3HAYEHHUE COEINHUTENBHO TKAHBIX BOJIOKOH?

KakoBsl cTpoenne u GyHKIMH phixiol BosokHHCTOM CT?

I'ie B opranu3me JKMBOTHBIX pacrojaraercs ioTHas BojgokHucras CT?

KakxoBo cTpoenue u nuiieBoe 3HaueHue xupoBoit CT?

KonTtponsHbIe BOpock o Teme 12:

1.

2
3.
4.
S)

~N o

XHWMHYECKUH COCTaB U TMHILEBAS LIEHHOCTDh PA3JINYHBIX TKAHEN )KUBOTHBIX.
Jlenenue Ty yOOHHBIX )KMBOTHBIX Ha OTpyOa

Kaxk mocTpoeHna xpsiieBasi TKaHb, KAKOBBI €€ CBOWCTBA M (PYHKIIUU B OpraHu3Me?
KakoBbI (hyHKIIMM MBIIIEYHBIX TKaHEH U Ha KaKue TUIIbI OHU pa3JIesoTCs?

KakoBbl pasznmuuusi B CTPOCHUHM MOINEPEUYHOIONOCATON M TJIAJKOW MBIIIEYHBIX
TKaHe?

YeMm 00yciioBICHA MONIEPEYHAS NCUEPUEHHOCTh MBIIICYHBIX BOJIOKOH?
Yro Takoe MUOPHUOPUIIIBI U U3 YETO OHU COCTOST?
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8. Kak TKaHH KMBOTHBIX Pa3JIM4alOTCA [0 CBOEH MUIIEBOM IIEHHOCTH?

9. Kak cBA3aHO COOTHOLIEHHE PA3IMUHBIX TKaHEH B MsCE C €ero KauyecTBOM?
10.0OcHoBHbIE BHIBI MPOIYKTUBHON NTHIIBI

11.Xumuyeckwuii cocTaB Msica ITHIIBI

12.JTumuel Msica mTUIL

13.BuoxuMuyeckne aBTOIMTHYECKUE TIPOLIECCH] B MSCE TITHIL
14.0cobennocTu cTpoeHus Tena ITULBI

15.XapakrepucTuka 6e10ro u KpacCHOro MsCa NTUIIEI

KoHTpoisbHBIC BOMTpOoCk 110 Teme 13:

ABTOJIMTHYECKHE TIPEBPAIICHUS MBIIIICYHON TKAaHU

H3MeHeHne CTPYKTYphl MBIIIEYHONW TKaHU B MPOLIECCE aBTOIM3A.
MexaHu3M U XMMU3M ITOCMEPTHBIX U3MEHEHHI.

V3MeHeHus yrieBOJHOM CUCTEMBI.

N3menenune coctosiHus OETKOB B MPOIECCE aBTOJIN3A.

ko E

KoHTtposbHBIC BONTPOCH 110 Teme 14
1. J[aiite xnaccuuKauio peid B 3aBUCUMOCTH OT Pa3IHMYHBIX (PaKTOPOB.
B 3aBucuMocCTH OT KakuX 0COOEHHOCTEH CTPOEHHUS Tejla phlObl yCTaHABIMBAETCS
BUJ U CEMENCTBO?
UYro npencTapiseT co00il MpllieuHasi TKaHb PbIO?
Uro sBisieTcss OCHOBHBIM MOP(OIOTHYECKUM U (PYHKIMOHATBHBIM JIEMEHTOM MBIIIIIHI?
Yro Takoe MUOCENThI, MUOTOMBI?
[TumeBas 1 BKycoBast IEHHOCTH PHIOBI.
Ha3zoBuTe noiHOIeHHbIE OETTKU PHIOBI
Uro npeacrasisieT co00il coequHUTeNbHAs TKaHb pbi0? Ee XxuMuueckuii cocras.
Kakumu BemecTBaMu 00ycI0BIIeH ceM(PUUECKH BKYC U 3arax pblObI?
10 [TumeBast IEHHOCTH KUpa pIO.
11. Yem oOycroBieH CIagKoBaThlil MPUBKYC PbIObI TPH TEIMIOBON 00paboTke?
12. MuHepanbHbIi 1 BATAMUHHBINA COCTAaB PHIOBI.
13. CpaBHuTE O6€IKOBBII COCTaB UKPBI M MOJIOK PHIO.

no

©COoNOU AW

KonTponbHbIe Bonpock! o Teme 15.
Haiite kaccupuKalno HepbIOHBIX 0OBEKTOB BOAHOIO IPOMBICIA
JaiiTe XxapaKkTepUCTUKY MUILEBON IIEGHHOCTH Msica KpaboB
Kakue BHIBI KPEBETOK HMEIOT IIPOMBICIIOBOE 3HaYCHHE?
KakoB XMMHYeCKHUii COCTaB Msica KPEeBETOK?
JlaiiTe XapakTepUCTUKY PaKooOpa3HbIX
JlaiiTe XapaKTepUCTHUKY UIJIOKOKUX
JlaiiTe XapaKTepUCTHKY MOJIJTIOCKOB
JlaiiTe XapaKTEpUCTUKY KPEBETOK
JlaiiTe XapaKTepUCTUKY KaJIbMapoB
. JlaiiTe XapakTepUCTHUKY JJAaHT'YCTOB U OMapoOB
. OT KaKuX (aKTOPOB 3aBUCUT XUMUYECKUH COCTAB Msica MUTUH?
. Kak ncnone3ytot mMsco 6ecrio3BOHOYHBIX?
. Kakune TpeGoBaHus NPEABSBISIOT K HEPHIOHBIM IPOJYKTaM MOPCKOTO IPOMBICIIA, TOCTYIAONINM B
PO3HUYIHYIO TOPTOBIIO?
14. HazoBwute npeacTaBuTENe MPOMBICTIOBBIX UTIIOKOXKUX

WoNooar~rwWNE

el el
WN RO

KonTtponbHsle Bompocs! o Teme 16:
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KakoBo anatomMmmnueckoe cTpoeHue stiina? 3apucyiire.

KakxoBo coOTHOIIIEHHE OCHOBHEIX COCTABHBIX YacTel sima?
KakoB xumuueckuii coctaB Oeika siina?

KakoB xumMuuyeckuii cocTaB JKeITKa sina?

3aBUCHUT JIM XUMHUYECKHUI COCTaB siflla OT BUIA U MOPOJIbI ITUIIBI?
HazoBuTte GakTopsl, OT KOTOPBIX 3aBUCUT OKpACKa JKeJITKa sia’?
KakoB aunuaHbIi cocTaB sKenTka?

4.2 ®opMBbI OTYETHOCTH, MOPSIAOK UX 0pOopMIIeHUS U NPeICTABJIECHHS, KPUTEPHH OlleHUBA-

TGKYH_IEUI arrecCraluus CTYACHTOB IIPOBOAMTCS IIPEIoAaBaTC/IAMU, BEAYLIIMMU na6opaT0p-

HbIE pabOTHI 1O TUCIMIUIMHE, B CIeAYIOMHMX (popmax: oTueT (MMChbMEHHBIN), cCoOece10BaHME.

Honyck kK mabopaTopHBIM paboTaM MPOMCXOIUT NPU HAJHYUHU Y CTYJACHTOB IE€YaTHOTO

BapuaHTa OTYETa. 3alluTa OTYeTa NPOXOAUT B (opMe IOKIaJa CTYJCHTA IO BBIIOJIHEHHOM
paboTe 1 OTBETOB Ha BOIPOCHI IIPETIOABATEIIS.

MaxkcuManpHOEe KOJIHMYECTBO OallIoB CTYACHT II0Jy4acT, €CJIU O(bOpMJ'ICHI/IC OT4YCTa

COOTBCTCBYCT YCTAHOBJICHHBIM Tpe6OBaHI/I$IM, a OTYCT IIOJHOCTBIO PACKPBLIBACT CYTb pa6OTBI.
OcHoBaHUEM JJIs1 CHUKCHH A OLICHKU ABJISAIOTCA:

- [pu 3ammre JadopaTOpHOM padOThl JOMYIIEHbl HETOYHOCTH WM  [PUMEHEHbI

HEKOppEKTHbIE (POPMYITHPOBKU MaTepuaa,

- paboTa BBHITIOJIHEHA HE TOJIHOCTHIO, OJIHAKO 00BHEM BBITTOJTHEHHOW YaCTH TAKOB, YTO IM03-

BOJISIET MOJTYYHUTh MIPABUIIBHBIC PE3YJIbTATHI M BHIBOJBI 10 OCHOBHBIM, IPHHLIUITHAIBHO BaYKHBIM
3a1a4aM padoThl.

OTueT MOKET OBITh OTIPABJICH HA TOPAOOTKY B CICAYIONIMX CIyJasiX:
- oopmIIeHHE OTYETa HE OTBEYAeT TPEOOBAHUSIM HOPMOKOHTPOJIS;
- B paboTe omyuieHs! OmMOKY (He rpyOble) U HETOYHOCTH.
Kputepun oneHMBaHUs OTYeTa 1O JaOOpaTOPHBEIM paboTaMm, KOHCIIEKTa MPHBEICHBI B

DoHIe OIEHOYHBIX CpCACTB IO AUCHUIIIIMHE «AHaTomus MMUIICBOT'O CBIPBHI».

[Tpouenypa npoBeAeHHUs] OILEHOYHOTO MEPONPUATHUS BKIIOYAET B ce0s BONPOCHI IS CO-

Oeces0BaHUs, KOTOPbIE MO3BOJIAIOT OLEHUTHh OTBETHI CTYACHTOB IO TeMaMm 1-16 nuCHMIUIMHBEL
«AHaTOMUS MUILEBOTO ChIpbs». [IpennaraeMple cTyI€HTY BOIPOCHI JUIsl coOece0BaHus T03BO-
as1t0T ipoBeputh 11K-4 KomneTeHuuu.

JIJ1s1 HOATOTOBKY K JIaHHOMY OLIEHOYHOMY MEpONPUATHIO HEOOXOAUMO 5 MUHYT, B Teue-

HHUC TAHHOT'O BPEMCHHU 6y,HeT MIPpOBOAUTHCA 6606,[[& CO CTYACHTOM B IHUAJIOTOBOM PCIKUMCE.

IIpyn mOArOTOBKE K OTBETY CTYACHTY IPEAOCTABIIETCS MPABO IOJIB30BAHUS HOPMAaTUB-

HBIMH TOKYMCHTAMH U CIIPABOYHBIMU Ta6J'II/II_[aMI/I.

Kputepuu oneHuBanusi KoMIeTeHIU

OI_ICHKa «OTJIMYHO» BBICTABJIAICTCA CTYACHTY, CCIIM ACMOHCTPUPYCT T. J'Iy60KI/IC 3HaHUA

IMporpaMMHOro MaTc€puaja, UCUCPIIbIBAIOIIC, ITOCIICA0BATCIbHO, TPAMOTHO U JIOTUYCCKHU CTpOI>'I-
HO HU3JIarac€T Marcpual, CB060)1H0 ONCpHUpyeT OCHOBHBIMU TCOPCTUUYCCKUMU IMOJIOKCHUAMU I10
HpO6HeMaTI/IKe H3j1aracéMoro mMarcpuajia.

OI_ICHKa «XO0pOoI1IO0» BBICTABIIACTCA CTYACHTY, €CJINM JCMOHCTPUPYCT JOCTATOUYHBIC 3HAHUA

IIPOrpaMMHOT0 MaTepuania; rpaMOTHO U MO CYIIECTBY H3JIaraeT MPOrpaMMHBIM Marepual, He
JIOMYCKAeT CYLIECTBEHHBIX HETOYHOCTEH MPH OTBETE HA BOMPOC; CAMOCTOSTENBHO 0000IIaeT U
u3JIaraeT MaTepual, He JI0IycKas CYIIeCTBEHHbIX OIIHOOK.

OI_ICHKa «YOOBJICTBOPUTCIIBHO» BBICTABJIIACTCA CTYACHTY, €CJIIM U3JIaracTt OCHOBHOM npo-

FpaMMHBIﬁ Marepurajl, HO HC 3HACT OTACIbHBIX aeTaneﬁ; J0IMYCKA€T HETOYHOCTU, HCKOPPEKTHLIC
(I)OpMYJ'II/IpOBKI/I, HapymacT MmoCJICA0BATCIIBHOCTD B U3JIOKCHUU ITPOTPAMMHOTO MaTCpHraJIa.
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OLieHKa «HEYOBIETBOPUTEILHO» BBICTABIISIETCS CTY/ICHTY, €CJIM HE 3HACT 3HAYUTEIHHOU
4acTU MPOTrPaMMHOI0 MaTepuaia; J0IMycKaeT rpyOble OMMOKU MPH U3JI0KEHUHU MPOTrPAMMHOTO
MaTepuaa.

OrneHka «3a4TeHO» BBICTABIIETCS CTYACHTY, €CIIU NMPpU co0eceOBaHNUN CTYACHT PaCKphI-
BaeT BOMPOCHI 110 TEMaM JUCIUILINHBI, HE JOIMYCKaeT TPYObIX OMMOOK MPU U3TI0KEHUU MaTepH-
aJjia; XOpoIlo OPUEHTUPYETCS: B TEePMUHAX.

OrneHka «He 3a4T€HO» BBICTABIISIETCS CTYACHTY, €CIH MPHU COOECeOBaHUM CTYACHT J0-
MycKaeT rpyoble OIMOKYU MpU U3JI0KEHUU MaTepHuaa.

5. Metoanyeckue yKazaHusi
5.1. Bua camocTosITe1bHOM padoThI: MOATOTOBKA K Ta0OPATOPHBIM 3aHATHUSIM.

ITonroToBka K J1aOOpaTOPHBIM 3aHATHAM SIBJISETCS OJHOM U3 BaXKHEHIIMX (OPM CaMOCTOsI-
TEJILHOW pabOThl CTYyACHTOB. L{enbio 1ab0paTOpHBIX 3aHATHH SBISETCS 3aKpeIUIeHNuE 3HaHUMH, TO-
JYYEHHBIX Ha JICKIUOHHBIX 3aHATHAX U B XOJ€ CAMOCTOSITEIbHON paboThl, a Takke BbIpabOTKa
HAaBbIKOB MPOBEACHUSI 3aHATHI 110 AHATOMUU MUILIEBOTO ChIPbS.

[TonroToBky Kk 71a0OpaTOpPHBIM 3aHATUSAM ClEAyeT HauuHaTh C MOBTOPEHHUs Marepuaia
JIEKIMH 110 COOTBETCTBYIOIIEH TeMe, a TOTOM IEePEXOIUTh K M3YUYEeHHUIO MaTepuaia yueOHUKa, py-
KOBOJICTBYSICh IIJIAHOM JIAOOPATOPHOTO 3aHATHS, JAHHOTO B METOJUYECKUX yKa3aHMsX K J1abopa-
TOPHBIM 3aHATHAM. [lo 3aBepilieHUN M3y4eHUs PEKOMEHJOBAHHOM JINTEPATYPhl, CTYIEHThl MOTYT
IIPOBEPUTH CBOM 3HAHUS C IIOMOILBIO BOIIPOCOB [UIsl CAMOKOHTPOJIS, COAEPKAIIMUXCS B KOHIIE ILIa-
Ha Ka)/10r0 3aHATHS 10 COOTBETCTBYIOIIEH TEME.

[TonroToBka Kk 1a00paTOPHBIM 3aHATUSAM CIIOCOOCTBYET 3aKPEIUICHUIO M YIIIYOJEHMIO I10-
HUMaHUS U3Y4YEHHOI'O MaTepuaia, a TakKe NPUOOPETEHHI0 HaBBIKOB TMCTOXMMUYECKOTO M MHK-
POXHMMHYECKOTO aHAJIN3A.

Jonyck k jmabopaTopHbIM padboOTaM MPOUCXOIUT MPU HAIUYUHU y CTYJEHTOB II€YaTHOTO
BapMaHTa OTYeTa. 3allluTa OTYeTa MPOXOAMUT B (GopMe AOKIaja CTYAEHTAa IO BbINOJIHEHHON
paboTe 1 OTBETOB Ha BOIPOCHI ITPENogaBaTes.

MakcumanabHOe KOJIMYCETBO OayuioB OakajaBp MOdydaeT, eciud o¢popMIIEHHE OTyeTa
COOTBETCBYET YCTAHOBJIEHHBIM TPEOOBaHMSIM, a OTYET IOJHOCTHbIO PACKPBIBAET CYTh PaOOTHI.
OcHOBaHMEM Il CHUKEHMSI OLIEHKU SIBIISIOTCS:

- mpu 3ammTe JgabopaTopHOMl paboOThl JAONYUIEHbl HETOYHOCTH MM IPUMEHEHBI
HEKOPPEKTHbIE (POPMYIMPOBKU MaTEpUana;

- paboTa BBINIOJIHEHA HE MOJIHOCTHIO, OJTHAKO 00BEM BBITIOJHEHHOW YacTH TaKOB, YTO MO3BO-
JISET MOJIYYUTh IIPABWIIBHBIE PE3YJIbTaThl U BBIBOJBI 110 OCHOBHBIM, IPUHIMIIMAIBLHO BAaXKHBIM 3a-
ayam paboTHhl.

OTueT MOXXET OBbITh OTIIPABIIEH Ha I0PA0OTKY B CIEIYIOUINX CITydasix:

- opopMJIEHHE OTUETa HE OTBEYAET TPeOOBAaHUSIM HOPMOKOHTPOJIS;

- B paboTe J10MyIeHbl OIIUOKH (He rpyOble) U HETOYHOCTH.

HToroBslii NPpOAYKT caMOCTOATEIBHOM PadoThI: OTUET 1O Ja0OPaTOPHBIM paboTam.
CpeacTBa ¥ TeXHOJIOTMH OLEHKHU: OTYET (ITMCbMEHHBIH).
Kpurepun ouenku padorsl cTyAeHTA:

O1eHKa «OTJIIMYHO» BBICTABIISETCS CTYIEHTY, €CIIU AEMOHCTPUPYET TI1yOOKHEe 3HaHUS TPO-
IrpaMMHOT0 MaTepHala; HCUepIbIBaIOIIE, MTOCIEA0BATEIbHO, TPAMOTHO U JIOTUYECKU CTPOMHO H3-
JaraeT Matrepuai; cBOOOIHO ONEpUPYET OCHOBHBIMH TEOPETHUECKUMH MOJOXKEHUAMH 110 TpolIIe-
MaTHKE U3JIaraéMoro MarepHaia.

OneHka «XOpOLIO» BBICTABIISIETCA CTYACHTY, €CIM JEMOHCTPUPYET IOCTATOYHBIE 3HAHMS
MIPOrpaMMHOTO MaTepHalia; TpaMOTHO U IO CYILIECTBY M3JlaraeT IporpaMMHBIN MaTepuai, He J0-
MyCKAeT CYIIECTBEHHBIX HETOYHOCTEH MPU OTBETE Ha BOIIPOC; CAMOCTOSITEIBHO 0000IIaeT U U3fa-
raeT MaTepual, He JOIycKas CylECTBEHHBIX OLTHOOK.

OneHka «yIOBIETBOPUTEIBHO» BBICTABIISETCA CTYAEHTY, €CIM M3JIaracT OCHOBHOM Ipo-
TPaMMHBIM MaTepHall, HO HE 3HA€T OTAEIBHBIX ACTAJCH; NOIMYCKAeT HETOYHOCTH, HEKOPPEKTHBIE
(hOopMyYIMPOBKH, HAPYIIAET MTOCIEIOBATEIBHOCTh B M3JI0KEHUU POTPAMMHOT0 MaTepHaa.
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OLieHKa «HEYJIOBJIETBOPUTENHLHO» BBICTABIISIETCS] CTYJIEHTY, €CJIM HE 3HAET 3HAYUTEIbHOU
YacTH MPOrPaMMHOIO MaTepuana; JOMycKaeT IpyOble OMMOKH MPH HM3JI0KEHUHU MPOrPaMMHOTO
MaTepuaia.

OneHkKa «3a4T€HO» BBICTABISIETCSI CTYACHTY, €CJIM MPU co0ece0BaHUU CTYIEHT PacKphl-
BaeT BOIPOCHI IO T€MaM JIUCIUIUIHHBI, HE JIOMYCKAET TPYObIX OIIMOOK MPU U3JI0KEHUU MaTepHa-
J1a; XOPOIIO OPUEHTUPYETCA: B TEPMHUHAX.

O1eHKa «He 3a4TEHO» BBICTABIISICTCS CTY/ACHTY, €CIIM IIPpU coOeceIOBaHUU CTYJCHT JIOITyC-
KaeT rpyOble OMMOKU NP U3JI0KEHUH MaTepuara.

6. Meronuyeckue YKa3aHus MO0 NMOATOTOBKE K IK3aMeHY
Dk3aMeH B 4-0M ceMecTpe
Bormpocsr qist ax3ameHa
1. XapakrepucTuka TUCHUHUIUIMHBI, €€ 3aJayd M 3HAYCHHUE NJIsi TOBapOBENIOB, IKCIIEPTOB,
CIICIIUAJIMCTOB IO KOHTPOJTIO HaJ KAYECTBOM MPOIYKITUH.

2. Ctpoenue u (QyHKIIMH PHIXJION BOJIOKHUCTOW COCAMHUTEIBHOW TKAHU MSCA )KUBOTHBIX.
3. CrpoeHue u NHILEeBOE 3HAYEHNE )KUPOBOW TKAHU KUBOTHBIX.
4. KieTka — Kak OCHOBHOM CTPYKTYPHBI KOMIIOHEHT PACTUTEIBHOTO ChIpbsi. OCHOBHBIE Op-

TaHOU/BI.

5. OcoOeHHOCTH XMMHUYECKOTO COCTaBa M MUIIEBasi IICHHOCTh PACTUTEIHHOTO CHIPHS.

6. Tumbsl MbIIEYHON TKAaHU YOOHHBIX )KMBOTHBIX.

7. D'eneparuBHble opranbl pacteHuil. IluieBoe 3HaueHue.

8. IluieBoe 3HaYEHUE [[BETKOB, UX YACTEH U COLIBETHIA.

9. OcobeHHOCTH CTPOSHHUS KUBOTHOU KiIeTkH. Kimaccuukanys Tkanei >)KuBOTHBIX.

10. Kneto4nas cTeHka pacTeHui, ee PyHKIMHM, XUMUYECKUN COCTaB.

11. ®ynkuuu U OCOOEHHOCTH CTPOCHHSI OCHOBHBIX TKaHEH pacTeHwid. OTIMYHS acCUMUIIS-
[IMOHHOW TKaHM OT 3amacarouiei.

12. XapakTeprcTuka MUTMEHTa, OTBETCTBEHHOTO 3 I[BET MBIIIII )KHBOTHBIX.

13. Buiou3smMeHeHus KJIETOUHOUW CTEHKH MpPU XpaHEHUH U MepepabOoTKe PacTUTEIBHOIO Chl-
pbs. Pu3noIornYecKas pojib B IMTAaHUU YEJIOBEKA.

14. XapaktepucTuka KUPHOKHUCIOTHOTO COCTaBa PACTUTENBHOIO ChIPbhS

15. Xumuueckuii cocTaB M NUILEBas IEHHOCTh Pa3IMYHbIX TKaHEH KUBOTHBIX.

16. Ctpoenue mnoga. OTINYMS UCTUHHBIX IJIOJIOB OT JIOKHBIX.

17. CnoxHble II0IBI ¥ COILUIOAUS.

18. BererartuBHble opransl pacteHuid. Ctpoenue. [IuiieBas HEHHOCTb.

19. CgoiicTBa 1 MUIIEBOE 3HAYCHNE COSTUMHUTEIFHOTKAHBIX BOJOKOH MsCa.

20. Ctpoenue TkaHel pblObl. XuMHUecKuil cocTaB. [InieBoe 3HaueHue.

21. Bunon3sMeHEeHHBIC pe3epPBHBIE MIOOETH, MMEIOIINE MUIIIEBOE H KOPMOBOE 3HAUCHHE.

22. CTpoeHne ceMeHH OJHO0JIbHBIX pacTeHUH (Ha MpUMepe 36pHOBKH IMIICHULbI).

23. Ctpoenue sitia. CocTaBHBIE YaCTH.

24. Buion3MeHeHne KOpHeH MUIIEBBIX pacTeHHi. OCOOEHHOCTH aHATOMUYECKOTO CTPOCHHS
KOPHEIUIOI0B MOPKOBH, PEUCA, CBEKJIBI.

25. Oco0eHHOCTH YTIEBOJHOIO COCTaBA PACTUTEIHHOTO CHIPbS.

26. Onpenenenne Tkanu. Kiaccudukanus TkaHe# pacteHuid. OyHKITUH.

27. XapakTepucTHKa (PU3HOIOTHIECKOM IEHHOCTH PaCTUTENILHOTO CHIPbSL.

28. [ImoTHast BOJIOKHUCTAsI COCTMHHUTEIbHAS TKaHb. PacIionokeHne B Opranu3Me, 3HaueHHue.

29. CTpoeHue XpsIeBod M KOCTHOM TKaHU, CBOMCTBA U (DYHKIIUH B OpraHU3ME KUBOTHBIX.

30. [IurMeHTHI KenTKa A JOMAITHEH [ITHIIBL.

31. XapakrepucTtrka 0eJKOB O6eJKa KypUHOTO il

32. BomopacTBoprMbIe BUTAMHUHBL. XapakTepucTuka. OCHOBHBIE MCTOYHHKH. TEXHHUYECKHUE
CPEICTBA JUIsl U3MEPEHMSI OCHOBHBIX I1apaMETPOB TEXHOJIOTMUECKUX ITPOLIECCOB, CBONCTB
CBIpbsI, MOTy()adbpruKaTOB M Ka4eCTBA TOTOBOM MPOIYKITUU

33. Oco0eHHOCTH CTPOEHUS JKUBOTHOM KIIETKU.
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34. XKupopactBopuMble BHTaMUHBI. XapakTepucTuka. OCHOBHBIC HCTOUHHUKH.

35. MuHepasnbHas IeHHOCTh IMUIIEBOT0 PACTUTEIBLHOTO ChIPbS

36. CTpoeHHEe U XUMUYECKUI COCTaB STUIHOTO HKEITKA.

37. Xapaktepuctuka 0nojorndeckoi 3(h(peKTUBHOCTH MUIIEBOTO CHIPbS.

38. XuMU4ecKHil COCTaB KIETOYHOT'O COKA PACTUTEILHOUN KIICTKH.

39. [TunieBast IEHHOCTh PA3TUYHbBIX TKAHEH YOOMHBIX KUBOTHBIX.

40. XapaKTepUCTHKA YCBOSEMBIX M HEYCBOSIEMbIX yTJIEBOJIOB.

41. XapakTepHucTuKa BOJOPACTBOPUMBIX TUTMEHTOB PACTUTEIHLHOTO ChIPbSI.

42. XapaKTepuCTHKa BUTAMUHHOMN IEGHHOCTH PAaCTUTEIILHOTO CHIPhS

43. [lumieBast IEHHOCTh Msica )KUBOTHBIX.

44, XapakTepucTHKa OMOJOTHYECKON TOTHOIICHHOCTH MHILEBOTO CHIPHS

45. 3HaueHne MUKPOCKOIHUYECKOT0, TMCTOXUMUYECKOT0 U MHKPOXMMHUYECKOTO HCCIIe0Ba-
HUS TUIIEBOTO CBHIPbSl U MPOJIOBOJIBCTBEHHBIX TOBAPOB B TOBAPOBEIHOM MPAKTHKE.

46. 3HaueHue JUArHOCTUYECKUX MPU3HAKOB JIMCTHEB B OMPECIICHUN MOJATMHHOCTH PE3aHOI0
Y IOPOILIKOOOPA3HOTO ChIPbSL.

47. [IpuHIMIBL AeTIEHUS] COSAMHUTEIbHBIX TKAaHEH )KUBOTHBIX HA OT/I€JIbHBIC TPYIIIHI.

48. IlmazmMonn3 pacTuTeNbHOU KIeTKH. [IpruuuHbl ero BhI3bIBaromue. [IpuMeHenue siBieHus
IJ1a3MOJIM3a Ha MpakTuke. [emnasmomnus.

49. Kiaccudukanus pei0 B 3aBUCUMOCTH OT MECTa OOUTaHUS U 00pa3a KU3HU

50. Knaccudukarmus ppio

51. Kimaccuduxkarusi, coctaB v (PYHKIIMH TUTACTH]T PACTUTEIBHOMN KIICTKH.

52. Knaccudukanus Msca B 3aBUCHMOCTH OT BHJIa U BO3PAcTa )KMBOTHBIX

53. CtpoeHne 1 XUMHUYECKHI COCTaB STUIHOTO OerKa.

54. CTpoeHue COYHBIX IOAOB. Arog000pa3Hble TIOAbI.

55. CtpoeHue KIETOYHOW CTEHKU pacTeHuil no Anbdepcxeimy.

56. XapaKkTepucTHKa KHUPOPACTBOPUMBIX MTUTMEHTOB PACTUTEIILHOTO CHIPHSI.

57.TlumeBast 1 OMONOTHYECKAsT [IEHHOCTh SUI] Pa3IMYHBIX BUIOB CEIHCKOXO3SIHCTBEHHON
TITUIIBL.

58. [lumeBast 1 PHEpPreTHYecKas [EHHOCTh MHIIEBOTO PACTUTEIBHOTO CHIPbS, 3HAYCHHE B
obecriedeHnn cOaNaHCUPOBAHHOTO NMUTAHUS

59. OtnrunTensHbIe 0OCOOEHHOCTH PACTUTENFHON M YKUBOTHOW KJIETKH.

60. LlenecooOpa3HOCTh MOJMYYEHUs] HATYypaJIbHBIX IMUIIEBBIX KpacUTeNeil U3 pacTUTENbHOTO
CBIPBAL.

61. [TunieBast IEHHOCTH PHIOBI

62. Knnaccudukanus rpuooB. CtpoeHne. XUMHUECKHAN COCTaB.

63. Knaccudukanus TkaHel ;KUBOTHBIX.

64. Knnaccudukanus rpuOoB Mo crioco0y MATAHUS U 10 O€30IMaCHOCTH.

65. KpaxmanbsHble 3epHa — Kak HICHTU(UKAIMOHHBIA TPU3HAK PACTEHUH.

66. Pa3nenka Ty roBSAMHbI, CBUHIUHBI 1 OapaHIHBI

67. [TumeBast u OuoNoruyeckasi IECHHOCTh HEPHIOHBIX OOBEKTOB MOPS

68. Kimtaccudukarnms miogos. [IumieBast IEHHOCTh CYyXUX U COYHBIX TUTIOJIOB.

69. [lpumMeHeHne pacTUTENIBHOTO CBHIPbsI B PA3UYHBIX OTPACHIAX IMHUIIEBOM MPOMBIIIIEHHO-
CTH.

70. MuHepasabHas HEHHOCTh MUIIEBOTO KUBOTHOTO CHIPbSI

6.1 Kputepun oieHMBaHUs KOMIETEHINH
IIpome:kyTOUHAs aTTeCTANMS
IIpouenypa npoBeaeHus 3K3aMeHa OCYIIECTBIISIETCS B cOOTBETCTBHH C [loso)keHneM o rpoBe-
JICHUH TEKYILEro KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTaly 00yJaromumxcs mo oopaso-
BaTeNIbHBIM IIPOrpaMMam Beiciiero oopazosanusi B CKDY.
B sK3amMeHaIMoOHHBIN OUJIET BKITFOYAIOTCS 3 TEOPETUIESCKUX BOIIPOCA.
J171s1 TOATOTOBKY 1O OWIIETY OTBOAUTCS 15 MUHYT.
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Ilpy monroroBke K OTBETY CTYAEHTY IPENOCTABIAETCS MPaBO IOJb30BAHUS CIIPABOYHBIMU
TabIMLAMU, HOPMAaTUBHBIMH JJOKYMEHTaMH.

O1neHKa «OTIMYHOY» BBICTABISETCA CTYACHTY, €CIHM JEMOHCTPUPYET TIIyOOKHE 3HAHUS
IIPOrPaMMHOI0 MaTe€pHalla; UCYEPIBIBAIOILIE, IIOCIEN0BATENBHO, TPAMOTHO U JIOTHYECKH CTPOM-
HO M3JIaraeT MaTepuall; CBOOOJHO ONEpHUpPYyeT OCHOBHBIMH TEOPETUYECKMMU IOJIOKEHUSIMH TI0
npo0IeMaTuKe U3/1araeMoro MaTepuaina.

OneHka «XOpouUIo» BBICTABISIETCS CTYIAEHTY, €CJIU JEMOHCTPUPYET JOCTATOUYHbIE 3HAHUS
IIPOrPaMMHOI0 MaTepuaya; IpaMOTHO M IO CYLIECTBY M3JIaraeT IIPOrpaMMHBIM Marepuall, He
JIOITYCKAeT CYLIECTBEHHBIX HETOYHOCTEH MPHU OTBETE HA BOIMPOC; CAMOCTOATENIBHO 0000IIaeT U
u3jaraeT MaTepual, He J0IyCKas CYIIeCTBEHHBIX OINOOK.

OneHka «yA0BIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY, €CIIM M3J1aracT OCHOBHOMW IIPO-
IPaMMHBII MaTepua, HO HE 3HACT OTIENIBHBIX JETaJIel; N0IyCKaeT HETOYHOCTH, HEKOPPEKTHBIE
(bopMyIHPOBKH, HAPYIIAET MOCIEIOBATEIBHOCTD B U3JI0KEHUU IPOTPAMMHOTO MaTepHara.

OneHka «HeyAOBIETBOPUTENBHO» BBICTABIISIETCS CTYIECHTY, €CJIA HE 3HACT 3HAUUTEIbHON
4acTU NPOTrPaMMHOTO MaTepualia; JOMYCKaeT rpyOble OMIMOKM MpPU U3JI0KEHUU MPOTPAMMHOTO
MaTepuaia.

7. PexoMenayeMasi IMTEpPATypa M HHTEPHET - pecypchbl:

OcHoBHas JuTEpaTypa:
1. Opmnosckas T.B., bensesa N.A., KanamnoBa T.B. AHaToMus TUIIIEBOTO PACTUTEIHHOTO ChI-

pesi: yueb. mocooue / T.B. Kanamnosa, .A. bensiera ; Ces.-Kas. denep. yH-T. - CTaBporiob

: CKOVY, 2015. - 93 c. - IIpumn.: c. 94-140. - Pexxum nocrymna:
http://lwww.iprbookshop.ru/63232.html.— 3BC «IPRbooks»

2. Kanamnosa T.B. AHaTOMUS MUIIEBOTO )KUBOTHOTO CBHIPBS [ DNEKTPOHHBIN pecypc]: yueOHoe
nocobue/ T.B. Kanamnosa, . A. bensieBa— DnekTpoH. TeKCTOBbIE JaHHbIE.— CTaBpOIOIb:
Cesepo-Kaska3zckuil ¢penepanbublil yauBepcurert, 2015.— 249 ¢.— Pexum goctyna:
http://www.iprbookshop.ru/63232.html.— 3BC «IPRbooks».

JlonoJIHUTeIbHAS JIUTepaTypa:

1. KaxaeBa O.M. ToBapoBeneHHE U 3KCIEPTU3a MPOAOBOJIBCTBEHHBIX TOBApOB: ydeOHOE
nocobue / O.W. Kaxaera, JI.A. Manuxuna,; MunucTepcTBO 00pa3oBaHusi U Hayku Poc-
cuiickoit denepaunu, DenepanbHOE TOCYJapCTBEHHOE OIOIKETHOE 00pa30BaTENIbHOE
yUpeXJIeHHuEe BbICIIEro MpodeccuoHalbHOrO obOpa3zoBaHusi «OpeHOyprckuil rocynap-
CTBEHHBIM yHHUBepcuTeT». - OpeHOypr: OpeHOyprckuil Tocy1apcTBEHHBI YHUBEPCUTET,
2014.-211 c.

2. Adanacenko, O.51. ToBapoBeneHHe NMPOJOBOIBCTBEHHBIX TOBAPOB: COOPHHUK TECTOB: MOCO-
oue / O.5. Adanacenko. - 2-e u3z., gon. - Munck: PUIIO, 2016. - 131 c. - bubmmorp. B
kH. - ISBN 978-985-503-575-7; To xe [Dnektponssii pecypc]. -URL:
http://biblioclub.ru/index.php?page=book&id=463520 (06.02.2018).

3. Edumon, A.B. Priba u mopenponyktsl / A.B. Edumon // bubnnoreka med-noapa.
N3patensctBO "Pectropannbie Begomoctu'", 2009.- 256¢.

HNHTepHeT pecypcesl

ftgt.vsau.ru>metod/anatom_pish_siriy.htm «Amnaromuss mTHUIIEBOrO CHIPbS» y4eOHO-

metoanueckue ykasanus do.gendocs.ruydocs/index-257099.html  Peimune POV

Pleha.comstud-s.ruycatalog/7/6348 «AHaTOMHsI PAcCTUTEIBHOTO W YKUBOTHOTO CHIPHS»

DEeKTPOHHBIN yuyeOHUK
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	Мясо крабов является типично белковым продуктом питания и полноценным источником витаминов группы в и микроэлементов
	В период выклева личинок, а также в период линьки креветок технологическая ценность их настолько понижается, что лов креветок прекращают. Сырое мясо креветок содержит (в %): воды 71,5– 79,6, жира 0,7– 2,3, азотистых веществ 16–22, причем наименьшее со...
	Химический состав мяса омаров и лангустов весьма сильно изменяется в зависимости от вида, возраста и линочной стадии животного. В период линьки мясо сильно обводняется и, соответственно, уменьшается содержание в нем жира и белка.
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