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BBEJEHUE

Metoanyeckre yka3zaHHus COCTABJICHbBI B COOTBETCTBUU C  paboyeil mporpaMMoi Mo AUCIHUTLINHE
«AHATOMUS TUIIEBOTO CHIPbS» MOATOTOBKM OakanaBpa HampaieHus noaroroBku 19.03.04 TexnHo-
JOTHSL M1 OpraHMu3alus OOLIECTBEHHOTO MUTAHUS; MPOQUIb MOATOTOBKU: TEXHOJIOTUS U OpraHu3anus
pPECTOPaHHOTO Jena.

Kaxnoe 3aHaTHE MMeeT YHH(PHIMPOBAHHYIO CTPYKTYPY, BKIIOUAIOIIYIO ONPEICIICHHE €To Iie-
Jell, TeOPETUYECKYIO MOJrOTOBUTENbHYI0 pPabOTy oOydYaromierocss K HEMY, CpeAcTBa OOydeHws,
3aaHus, BBIOJHEHWE pabOTHl, MUCHMEHHOE O(OpMIICHHWE MaTepuana B BUAE TAOJHUI] U 3aKIIOYE-
HHE TI0 TTOJTy4YeHHBIM Pe3yIbTaTaM.

[Ipu BBINOTHEHUHU JTAOOPATOPHBIX PAOOT OCHOBHBIM METOJIOM OOYYEHHUS SIBISETCS CaMOCTO-
ATenbHas paboTa CTyAEHTa C WHAWBUAYAIM3AaLWeH 3aJaHUi MOJ| YNpaBICHHEM IPEIoaaBaTeIs.
WNunuBuayanu3anus oOy4eHus: JOCTHraeTcs 3a CYeT BBbIJAYM CTYJCHTaM HWHAWBUIYAJIBHBIX 3a/1a-
HUI, pa3HOOOpa3ne KOTOPhIX JOCTHTAeTCsl 3a CYeT IM0A00pa MHOTOBAPUAHTHBIX KOMIUIEKCOB CTaH-
JApTOB, HATypaJIbHBIX 00PAa3IOB, CUTYAIlMOHHBIX 33/1a4 U APYTHX CPEACTB OOyUCHHS.

BeimonHennio  1a0OpaTOpPHBIX 3aHATHH JIOJDKHA IMPEANIECTBOBATH CaMOCTOSITENbHAs padoTa
CTYACHTOB C PEKOMEH/JIOBAaHHOM JUTEPATYypOH, TAHHBIMH METOAMYECKHMMH YKa3aHUSIMH W KOHCIIEK-
tamu Jekuuil. [lepen HayanoMm 3aHATHI TpernojgaBaTellb MPOBEPSET TEOPETUYECKYIO IMOATOTOBKY
CTYZICHTA I10 TeMe JJAOOPATOPHOTO 3aHATHS U PA3BACHICT 3aJaHU 10 IPEACTOsIIEeH padboTe.

B mpomnecce BbImonHeHNsT pabOTHl HEOOXOAMMO BBIIOJIHUTE TpeOyeMble IO 3aJaHHI0 HCCIIe-
JIOBaHUSI M COCTAaBUTh OTYET COTJIACHO 33JaHUIO, CIIENaTh BBIBOABI 00 HCCIEIyEeMBIX MaTepHajiax
U CPaBHUTH CBOM JKCIIEPHUMEHTAIBHBIC JaHHBIE C TEOPETUYECKUMH MOJOKEHHUSIMHU JaHHOTO BOIIPO-
ca.

[To oxoHyaHum pabOTHI TpernoAaBaTelb NPOBEPSET YCBOCHUE CTYAEHTOM CYLIHOCTH METO-
10B, 00pabOTKH M MHTEPIPETAINU MTOTYICHHBIX PE3YJIbTAaTOB, MPOBEPSIET CACIAHHBIC 3alMCH B pa-
Ooueil TeTpaa, KOMIUICKCHO OIIEHHBAET MPAKTUYECKYIO0 PA0OTY M 3HAHHS CTYJICHTA 110 TEME.

OTuer BBINONHAETCS B OTACIBHONH TETpagu Uisi JaOOpaTOpPHBIX PadOT, KOTOPYIO CTYIEHTHI
COXPaHSIOT U MPeIOCTABISIIOT MPH claue sK3aMeHa. B ordere ykaspIBaloTCsl JaTta, HOMep Jabopa-
TOpHOU paboTHI, 1eNb padoThL, X0J pabOThl M ee pe3yibTaThl. B OT4EeT Takke BHOCAT BCE pH-
CYHKH, TaOJHMIbl, CXEMbl B COOTBETCTBMM C MNPHUHATHIMM B HAYYHO-TEXHHUYECKOW JOKYMEHTAalUu
o0o3HaueHusiMU. be3 opopmiieHns pe3ynbTaToB J1abopaTOpHOW pabOThl U cAAuM OTYeTa CTYAEHT He
JIOITYCKAETCS K BBIIIOJHEHUIO CIIEAYIOLIe paboThI.

[Tpu BBITONTHEHUH JTAOOPATOPHBIX 3aHATUH CTYNEHT 00s3aH OEpe)HO OTHOCUTHCS K oOpasiam
TOBApOB, YUeOHBIM MOCOOUAM, JabopaTopHOMY 00OpyIOBaHUIO M mpubopam. B ciaydae ux mop-
YH CTYACHT 00s3aH BO3MECTUTH CTOMMOCTh HJIM PEMOHT IPHUOOPOB.

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

YKA3AHMUS IO TEXHUKE BE3OITACHOCTH

[Tepen HayaioMm BeIIOTHEHUS paboT oOydaeMble 00s3aHBI MPOUTH MHCTPYKTAXK IO MpaBuiiaM 0e3-
OTacHOM paboTHI B TaOOPATOPUU U PACTIHICATHCS B KypHAJIE MO TEXHUKE 0€30MMacCHOCTH.

Kaxnoe pabouee MecTo J0KHO OBITh OCHAIIEHO UCIPABHBIM TEXHOJIOTUYECKUM 000pYIOBAHUEM,
WHCTPYMEHTOM W MPHHAIC)KHOCTSIMHA; TEXHOJIOTUIECKUMHU KapTaMH M HHCTPYKITUSIMHE;, OIUCHI0 000py-
JIOBaHUS M KPATKOM MHCTPYKIIMEH M0 TEXHHUKE Oe30MacHOCTH; TPOTHUBOMOXKAPHBIMH CPEJICTBAMH U Tpa-
BHJIAMH MX TIPUMEHCHUS.

CryneHTbl AOMYyCKaloTCs K paboTaM Ha 000PYIOBaHHM U K JJaOOpPaTOPHBIM paboTaM TOJBKO MO
HA/I30pOM TIPETIoIaBaTelisl IMOCIe N3YYeHHUs] O€30MacHBIX MPHEMOB paboT M MPOBEPKHU 3HAHWH MPABHI
TeXHUKU Oe3omacHocTH. Heo6xoaumMo paboTars Ha TOM pabodeM, KOTOPOE 3aKPEIUIeHO 3a 00yJaroIuM-
Csl, ¥ BBITIOJTHSATH T€ paOOTHI, KOTOPBIC TIOPYYEHBI MPEIOIaBATEIIEM.

Bo Bpemst paboThl Henb3sl OTBIEKaThCs. CTPOro cob0aTh MpaBuiia BHYTPEHHETO paclopsIka.
He pabotare Ha TeXHUYECKH HECTIPAaBHOM 000PYAOBAHUU.

Kaxxnprit ctyneHT obsi3aH:



- ITIOJIB30BAaThCA cneuonemnoﬁ U MHAWBUAYAJIbHBIMU CPCACTBAMU 3alIIUTHI;

- COZIeprKaTh B UUCTOTE CBOE paboyee MecTo;

- co0OMI0IaTh TPEOOBAHUS UHCTPYKIIUN IO TEXHUKE 0€30MaCHOCTH;

- cOOJTIOAaTh MPaBUIA JINYHONW TUTHEHBI;

Ha pabouux mecrax 3ampemnieHo: paboTarh CTyIeHTaM, HE MPOLISANINM HHCTpyKTax. llepen
HayaJioM paboThl B XMMUYECKOH JTa0OpaTOPUH CIIEAyeT 3HATh, YTO BCE XMMHUUECKHE BEIIECTBA B TOW WU
MHOM CTEIeHHU SAJOBUTHI. P€3yJIBTaTOM BO3HeﬁCTBHﬂ BPCAHBIX BCHICCTB HA OPraHMU3M 4YCJIOBCKAa MOI'YT
OBITH OCTpBIE WJIM XPOHHYECKHE OTpaBieHus. OCTpble OTpaBICHHS SBISIOTCS CIEACTBHEM aBapUITHBIX
CUTYyalUi, pa3JIMBOM BPEIHBIX BEIIECTB WU IPYObIX HAPYIICHUH TEXHUKU 0€30aCHOCTH.

Bo n3bexanne XpOHMUYECKHX OTPaBJICHUH Ja00OpaToOpHbBIE pabOThI ¢ Ta3000pa3HBIMH, JIETYYHMH,
KUJIKHMU U BPECAHBIMU BCIICCTBAMU pa3pCIaCTCA MPOBOAUTL TOJBKO B BBITS)KHOM H_IKa(i)y

[IpoHuKHOBEHME A70B (aHWIMHA, OCH30IIa, TUOKCaHA, TUXJIOPITaHA U Jp.) B OPTaHU3M YeIOBeKa
4YCPEe3 KOXKY MOKHO IMMPCAOTBPATUTH UJINW YMCHBIIWUTD ITYTEM CO6JIIOI[€HI/I$I JINYHOM TMTUEHBI WU npume-
HEHHEM crenoaexpl. Kaxplii ygammiicst mpu paboTe ¢ BpeAHBIMHU BELIECTBAMHU JOJDKCH MOJIb30BATHCS
OYKaMH MJI MAaCKOM JUISL 3alIUTHI I1a3 U JIWIA, PE3UHOBBIMU NIEpYaTKaAMU U PECTIMPATOPaMH ISl paObOThI
C MBUISIIMH BEIIECTBAMH, a B HEKOTOPBIX CIy4asX MMOJIb30BaThCS NPOPE3NHEHHBIM (hapTykom. Ocolyro
OCTOPOXXHOCTh HEOOXOAMMO COOMIOAaTh MpH paboTe ¢ OKUCIUTEIIMH (TIEpMaHraHaTOM, OUXpoma-
TOM, XJIOpPATOM, HOJaTOM Kaius M HaTpUs, XJIOPHOM, a30THOM, CEpHOW KUCIOTaMH, OPOMHOM BOIOW U
Z[p) T.K. IIPU IIOIMNaJaHUKU Ha OPraHUYCCKHUEC BCUICCTBA U PA3JIMYHBIC TOPHOYHNEC MAaTCPUaJibl OHU BbI3bIBA-
10T BOCIJIAMEHEHUS U B3PbIB.



JIABOPATOPHOE 3AHATHUE Ne 1

Tema: TexHUKa MUKPOCKOTIHPOBAHUS, CIIOCOOBI IPUTOTOBIICHUSI MUKPOITPETIAPaTOB.

[lenb 3anaTus: O3HAKOMIIGHHE C TEXHUKOHW MUKPOCKOIMUPOBAHUS PACTUTEIBHOTO ChIPhA, CO CIIO-
co0amMu TIPUTOTOBJICHHSI 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 0€30MacHOCTh TOTOBOM MPOAYKINH, 3((MEKTHBHOCTb M HAACKHOCTH 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 MEIT 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 T10-
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 NMPaBHJIBHO OLEHUTh U MPOTHO3UPOBATh CTOMKOCTh TOBapa MpH Xpa-
HECHUMU.

Cpenu MeTOlOB HMCCIEIOBAHUS MPOJIOBOJILCTBEHHBIX TOBApOB M HX JKCIEPTU3bI CYIIECTBEHHOE
3HAa4YCHUE HUMCECT MI/IKpOCKOHI/IIIeCKPIﬁ, OCHOBAHHBIM Ha 3HAHWHM WX aHATOMHH. IJTOT METO/[ IIO3BOJIACT
MPOBOJIUTH MIEHTH(PUKALIMIO U OLIEHKY KadecTBa MUIIIEBOTO CHIPbsI M BhIPA0ATHIBAEMBIX M3 HETO MPOJIO-
BOJIBCTBCHHBIX TOBApPOB, a 3a4aCTy0 U PpCUIUTHL BOIIPOC O (baJ'IBCI/I(bI/IKaIII/II/I, a TaK)K€C YCTAaHOBUTH MECTa
JIOKAJIM3alMK B KJIETKAaX M TKaHAX MUILEBBIX BEIIECTB U JaKe OLEHUTh UX COJCPKAHUE B LIETIOM.



Jis mpoBeieHns MUKPOCKOIIMYECKOTO aHallM3a MUIEBOT0 PACTUTENBHOTO ChIphs TPEeOyeTcs psf
ONTHYECKHUX NMPHOOPOB: MUKPOCKOII, OCBETHTEIH, OKYJIIPHbIE MUKPOMETPHI. MUKPOCKOM MO3BOJISIET TO-
JYYUTh YBEIMUYCHHOE M300pakeHUE MENIKHX OOBEKTOB M HEOOXOIUM Uil M3YyYCHHS aHATOMHYECKOTO
CTPOCHHMS PACTECHHI.

Mukpockomnbl ObIBalOT 2-X BUIOB: BU3yallbHBIE (M300pakeHUE paccMaTpUBACTCA HEMOCPEICTBEH-
HO T10JT MUKPOCKOIIOM) ¥ IPOEKIMOHHBIE (M300paskeHNe MPOeKTUpYeTCcsl Ha dKpaH). Hanbonee mupoxo
B 1a00OpaTOPHOM MPAKTUKE M B y4EOHBIX HENAX HCIOJIB3YIOT OMOJIOTHYECKHEe UMMEPCHOHHBIE MUKPO-
CKOIIBI. MHKPOCKOIT COCTOUT M3 TPEX OCHOBHBIX YACTEH: onmuyeckux npubopos, oceemumenbHou Cu-
cmembvl M wimamuea.

JIns onpeneneHust yBeTUUCHHS MHUKPOCKONA CIIEAYeT YMHOXKHTH COOTBETCTBYIOLIHMH IOKA3aTellb
OKyJIsipa Ha 3HaueHHe 00bekTHBa. K Mexanndeckoil yactu npubopa OTHOCSTCA: TYOYC, IITaTUB, CTOJIHK,
cucteMa (POKyCHpPOBKH, pEBOJIbBEpHAs rooBKa. DOKyCHpOBKa BBIMOIHACTCS JABYMs BHHTaMH (IpyOoi n
TOHKOW HACTPOWKH), 4TOOBI MOKHO OBUIO OBICTPO OTPErYyIHpPOBATh PE3KOCTh M300paKCHHS IMPEAMETA.
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 ontuyeckum mpubdbopam
OTHOCSITCSI OOBEKTUBBI M OKYJISAPHI,
KOTOpBIC YYaCTBYIOT B IIOCTpOE-
HUM H300paXeHUS M OOecreuu-
H— BalOT HEOOXOIUMBIC YBEIUYCHHUS
06BeKTMBOB ! s MpenMeTa; paspelaromas Cro-
COOHOCTh MHKPOCKOIA 3aBHCHT
HCKJIIOUHUTEIIBHO OT OOBCKTHBA,
OKYJISIP CITYXKHT JJIs TaTbHEHIIero

MpeamMeTHbI :
YBEJIMYEHHUS TIOJYYEHHOTO H300-
' — paxeHusl.
Obvexmuse HWanboiee Bax-

Has 4acTh MHKPOCKOIIA, COCTOHT

W3 psja JIMH3, 3aKIOYEHHBIX B

METAUTMYEeCKUA  1uiauHap. Ha

BEPXHEM KOHIIE IMIIMHIpPA UMEET-

cs pe3b0a, ¢ MOMOUIbIO KOTOPOH
00BEKTUB BBHHUMBAETCS B PEBOJIBBE.

Ilepeonsn nunza, obpamieHHas K 00OBbEKTY, Ha3biBaeTCsa (POHTAILHOW. YBEIWUYUTENbHAS CIIOCO0-
HOCTh OOBEKTHBA 3aBUCUT OT (JOKYCHOTO paccTOsHUsI GPOHTAIBHON TUH3bI. DOKYCHOE PacCTOSHUE 3a-
BHCHUT OT KPHBHU3HBI JIUH3EI. UeM MeHbIIIe KPUBHU3HA M MEHBIIIE pa3Mephl JIMH3BI, TEM MEHbIIE (POKYCHOE
paccTtosiHue U TeM OoJbliiee yBenu4YeHne NaéT 00BEKTUB MUKpOCKoMa. Jlpyrue JMUH3BI, CIeIYIOIINe 3a
(pOHTATBHOMN, HA3BIBAIOTCS KOPPEKIIMOHHBIMH WM CITY)KaT JUISl YCTPAHEHHS ONTHYCCKUX HEIO0CTATKOB
nzoopaxenus. O0vexTuBbl 10,40 ABIAIOTCS CyXUMU CUCTEMaMH, T.K. IpU pabOTe ¢ HUMHU MEXKIY Tpe-
napaTtoM U (pPpOHTAIBHOW JTMH30M HAXOAMTCS CIIOM BO3/yXa, JIy4W CBETA, MPOXOJ depe3 CTekso (N =
1,5) u momagas B MeHee MJIOTHYIO cpeny (Bo3ayx N = 1), pacceMBAIOTCSA U HE MOJHOCTHIO MOMATAI0T B
o0bekTuB. [losTOMy cyxumu 0OBEKTHBaMH JocTUTaeTcs HeOombinoe yBenudenue (500-600 paz). s
JOCTHKEHHSI HAauOOJBIIEr0 YBETUYCHUS MPUOETaloT K UMMEPCHH (TIOTPYKEHHIO) OOBEKTHUBA B CPELy,
MMEIONIYI0 KO3 PHUIIMEHT TpesioMyIeHus, OMM3KUH K Kod(PUITMEHTy TIpeioMIieHns cTeka. Takoi cpe-
JoM sBysieTcs kexpoBoe Maciio (N = 1,515).

PeBonbBepHoe
YCTPOWCTBO



Oxkynapsl - MEHEE CIIOXKHBIE CUCTEMBI, COCTOSIT U3 2-X IJIOCKOBBINYKIJIBIX JTUH3. BepxHss JuH3a,
oOparieHHasi K rja3y, Ha3bIBaeTCs TJIa3HOM, HUKHSS — coOMpaTeabHOM. JIMH3BI OKymsipa 3aKIIIOUYCHBI B
O0IIYI0 METAUTUIECKYIO TPYyOYy.

llImamue_ciyXUT OCHOBOM JJIsI ONTUYECKONM M OCBETUTEIBbHOW 4YacTeid MUKpOCKora. OCHOBHBIE
YacTH IITaTHBA: MOJKOBOOOpa3HbIC OCHOBAHWS, WM OalMak, TyOycoaepikareib, Ty0yc, CHAOKEHHBIH
PEBOJIBLBEPOM, MEXAHU3MBI TPYOOTO M MUKPOMETPHYECKOTO JBMKCHUS TyOyca, MPEeIMETHBIN CTOJIHUK.

Tybyc cnyxut Juisi pa3MelleHns 0OObEKTUBOB U OKyJisipa. PeBonbBep umeeT 3-4 rHe3na AJis BBUH-
YUBaHUS OOBEKTHBOB, YTO MO3BOJISIET OBICTPO MEPEXOJUTHh OT OJHOTO YBEIMYCHHS K Apyromy. Mexa-
HU3MBI TIepeIBIKEHUS TyOyca CIyKat Jiuis HaBeaeHus Ha (okyc. ['pydas GokycupoBka oCyIiecTBiseT-
Csl C TIOMOIIBI0O MaKPOMETPHUUYECKOT0 BHHTA (KpeMaibephl). bonee ToHKas (OKYCHpOBKa JOCTHUTAETCS
MUKPOMETPUYECKUM BUHTOM.

Ilpeomemmnulii cmoauk CIY>KHAT IS pa3MEIEHUs UCCIIeyeMoro 00bekTa. IMEIOTCSl HeMOABHUKHBIC
CTOJIMKY WM BpAIAIOIIUECs, TocIeaHre 0oee yaoOHbI, T.K. 00€CIIeYHBAIOT TJIABHBIC MEPEIBIIKESHUS HC-
clenyeMoro o0beKTa B TOPU30HTAITBHOM ITIOCKOCTH.

1.3 IIpaBuJia noJib30BaHUsI MUKPOCKOIIOM

[lepen Hagamom pabOTHI CIIEAYET MOATOTOBUTH c€0€ MECTO 33 CTOJIOM, IOCTaBUB YJAOOHBIHN CTYIL
Bce peiicTBusi He0OX0IMMO BBIIONHATH TONBKO cuis. [Ipubop Hamo mpoTepeTh OT MBbLUIU U MSATEH MST-
KoH caneTkoid. 3aHsB MECTO 3a CTOJIOM, YCTAHOBUTh MUKPOCKOTI HEMHOTO JieBee ce0s1. Pabora HaunHa-
eTcsi ¢ HeOOJNBIIOr0 YBEJIMYEHHUs. 3aTeM YCTaHaBIIMBAETCS YpOBEHb ocBelleHus. [ sToro ciemyet
BKJIFOUUTh UCTOYHUK CBETA W, IV B OKYJIAP OJHHUM IJIa30M, (€CIM MUKPOCKON-OUHOKYJISP, CMOTPUM
IBYMsI TJIa3aMU) YCTAaHOBHUTH HYXHYIO SIPKOCTb. ECIIM MHKPOCKOII ¢ 3€pKajioM, €ro HampaBisioT 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-
POBKH TyOyC YCTaHaBIHMBAETCS TaK, YTOOBI PACCTOSIHHE MEXIy JTUH30UW W MPEIMETOM ObLIO0 4—5 MM.
[IpoBepuB MecTONoONOKEHNE 00BEKTa, BAHTOM TOHKOM PEryJIMpOBKU yCTAHABIMBACTCS OKOHYATEIbHAs
pe3kocTh. i 1eTalbHOrO M3Y4eHMs IpeaMeTa, IOBEPHYB PEBOJIBBEPHYIO I'OJIOBKY, CIEAYET YCTaHO-
BUTh OOBEKTHB, yBenuuuBaronuii B 40 pa3. 3areM OmsiTh MUKPOMETPEHHBIM BUHTOM HACTPOWTH Mpa-
BUJIBHBINA (pokyc. [Ipuyem peryampoBka OCYIIECTBISIETCS TaKMM 00pa3oM, YTOOBI pUCKa Ha BUHTE MO-
CTOSIHHO HaXOJWJIaCh MEXIy IBYMs UepTOYKaMU Ha KOpoOke mMexaHus3ma. Eciu 3To mpaBuiio Hapy-
IIUTh, BAHT IPOCTO MEpecTaHeT paboTaTh. 3aKOHUMB paboTy ¢ OOJBUINM yBEJINYEHUEM, CIEAYET OSATh
BEPHYTbCS Ha Majloe 3HaueHHe, MOJHATh OOBEKTHB, yOpaTh OOBEKT CO CTOJIA, IPOTEPETh BCE AETAIU
npubopa, MIOCTaBUTH ero B mkag U HaKpBITh MOJINATUIIEHOBOM IJIEHKOM.

1.4 lloaroroBKa MaTepuaJia 1Jisi MUKPOCKOMUYECKOT0 HCCIeI0BAHUSA

J1st mpUrOTOBJICHUSI TIPETIapaTOB MUIIEBOE PACTUTEIHHOE ChIPhE HEOOXOAUMO Pa3MSITYUTh.

Cy1iecTBYIOT pa3IUYHbIE CIIOCOOBI pa3MsIr4eHHs] MaTepuasna: XOJIOJHOE pa3MadyMBaHHE, KUTIsSde-
HUeE, pa3MsTUYeHUe B BOJAHBIX Mapax, BO BIAKHONW KaMepe U Jap. 0oJiee MIUPOKO MPUMEHUM TOPSYUH CITO-
cO0 pa3MsTYeHHUS.

Topsuuii cnocob pazmseuenus Hanbosee MpocTo U ObICTpbIN. HebompIme KyCOuKu ChIphs JJTH-
HOM 1-2 cM kunATAT B Boje. Kopy OOBIYHO KHUIMSTAT B T€UEHUU 3-5 MUHYT; MOJ3EMHBIE OpraHbl pacTe-
HUH, B 3aBUCHUMOCTH OT IUIOTHOCTH U CTEIIeHU ojpeBecHeBeHUs TkaHer — 10-30 mun. [Tnoaer u cemena
MOXKHO Pa3MSTUUTh CIIOCOOOM pacnapuBaHus. HeOonblioe KOTUYECTBO BOJIBI TOBOJAT 10 KUIIECHUS,
TJIO/IBI M CEMEHA 3aBSI3BIBAIOT B MAPJIIO M TMOJABEIIMBAIOT TAaK, YTOOBI OHU HAaXOJWJIUCH B Mapax, HO HE
nmorpyxajiuch B Boay. PacmapuBanue npopomkaercs 15-30 munyT ninu 6osiee B 3aBUCUMOCTH OT TBEp-
J0CTU OOBEKTA.

JIuCThs ¥ LIBETHI HE TPEOYIOT CIOKHON U MPOAODKUTEIHHOU 00paboTku. J{iis pasmMsaruyeHus u mpo-
CBETJIEHUS UX KUIATAT B 3-5% pacTBOpe €IKOi 1Ie04YH B TeUEHUHU 2-5 MUHYT B 3aBUCUMOCTH OT TOJI-
IIMHBI ¥ TUIOTHOCTH OOBEKTa, HE JOMycKas CHIBHOTO pasMsrdeHus. [lociie KUMSUeHUs COAEPIKUMOE
BBUIMBAIOT B YAIlIKy W THIATEIIFHO MTPOMBIBAIOT BOJI0M. HemocTaTok — cuiibHOE pa3dyxaHUe KIETOYHBIX
000I104€K U BEIMBIBAHHUE COJIEPKUMOTO KIIETOK.



MuUKpOCKONTMYECKUI aHaIUu3 OCHOBAH Ha OMpPEAENICHUH MPU3HAKOB aHATOMHYECKOTO CTPOCHHS U
OOBIYHO MPUMEHSETCS ISl UCCIIE0BAHUS PE3aHOI0 MOPOIIKOOOPA3HOTO PACTUTEIBHOTO CHIPhSI.

1.5 XKuakocTu, npuMeHsieMble VISl H3rOTOBJEHHSI MUKPOIIPENapaToB

Llenb MUKPOCKOITMYECKOTO aHalli3a — YCTaHOBHUTD MOJIMHHOCTH CBIPhs. J[jIst aTOrO paccMaTtpuBa-
eMblii 00BEKT MOMEIIAI0T Ha MPEIMETHOE CTEKJIO B KaIUIe YKUIAKOCTH M HAKPHIBAIOT MOKPOBHBIM CTEK-
oM. JKHMIKOCTH, NMPHUMEHsSEMbIEe IJsl M3TOTOBJICHHUS NpPENapaToB, HA3bIBAIOTCS @Kmouarowumy. OHH
UMEIOT pa3sHOe Ha3HA4YEeHHUE U JEIATCS Ha 2 Tpynnsl: nHAuGGepeHTHsIe u npocBemisonme. Muandde-
PEHTHBIE KHUJIKOCTH — 3TO BOJA, IIIMLEPUH, MACJIO; MPOCBETISAIONINE — PACTBOP XJIOPAJITHIpaTa, pacTBO-
PBI TUIPOKCHUIOB KaJIHS M HATPHSL.

NunuddepeHTHbie KUIKOCTH HE pearupyroT ¢ UcciIeayeMbIM chipbeM. CIlykaT Cpefoi Ui ero
paccmoTpenus. Boia mpuMeHsieTcs A1l OpUEHTUPOBOYHOTO HCCIICIOBAHUS, OHA HE U3MEHSAET HopMy 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 Kamumd. [1o cpaBHEHHUIO ¢ BOJIOW B IIMILIEPUHE TpenapaThl 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 xuaxkoctu. Mx HazHaueHne — caenars npenapar Oosee npospadyHbiM. Jlydrmeit
MPOCBETIISIONICH )KUIKOCTBIO SIBIISIETCS. PacTBOP Xyopainruapara. [Ipu ero Bo3aeiicTBUM BO3AyX U3 Ipe-
mapaTta BBITECHSETCS, KpaxMallbHbIe 3€pHa pa3OyxaroT W PacCIUIBIBAIOTCS, KUPHBIE W d(PHUpPHBIE Macia
pactBopsitorcsi. benkoBsie BemiecTBa, XJI0pOQHILL, CMOJIBI U APYTHE BKIIIOYECHUS Pa3pyLIalOTCs; TEMHO-
OKpalIeHHbIe 000JIOYKU CBETIICIOT; 0€3 M3MEHEHUs OCTAIOTCS BKIIIOYCHHS OKcayiaTa Kaublus. Tak Kak
XJIOpPAJITUAPAT JEHCTBYET MEUICHHO, TIpenapaT peKOMEHAYETCsl OJ0rpeTh, HO HE KUIATUTH. [lelicTBre
pacTBOpPOB TMJIPOKCHUJIOB Kallusl U HAaTpHsl B pa3iIMuHbIX KoHLEHTpauusax (oT 3 o 5%) cxomHo ¢ aei-
CTBHEM XJIOpaITHIpaTa: KpaxMalbHbIe 3epHa pa30yXatoT U ObICTpee MpeBpalaoTCcs B KIICHCTEp, KUPHI
NP HArPEBAHWU OMBUISIOTCS.

1.6 Texnumka MUKPOCKONMHUYECKOT0 aHATU3A

OOBeKT AN MUKPOCKOIIMYECKOTO MCCIEI0BAHUS, MOJATOTOBIEHHBIH COOTBETCTBEHHO OCOOEHHO-
CTSIM KaXKI0W MOP(OJIOrH4eCcKON IpyIIbl, JOIKEH ObITh 3aKJIIOUEH B KaKyl0-TH00 KHUAKOCTh, TaK KakK B
CYXOM BHJIe¢ OOBEKTHI TeMHBI M Hepa3nuyuMbl. CTeneHb BUIUMOCTH pa3HbIX OOBEKTOB OCHOBaHa Ha
pa3Inuuy UX 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 pa3In4MMble B MHUKPOCKOII, YEMY CIOCOOCTBYET MPOCBETICHHE, OKpAIlMBaHUE OOBEKTOB, MPOIMH-
ThIBaHUE UX TEMH UM UHBIMH KUJKOCTSIMH, IOMEIIEHNE B COOTBETCTBYIOILYIO CPENyY U T. 1.

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

IIpenapar Ha IpeIMETHOM CTEKJIE HAKPBIBAIOT ITOKPOBHBIM CTEKJIOM. IIpr 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 MOJTHOCTBIO. [lonaBmme Mmy3plpbkH BO34yXa MOKHO YJIAIHUTh JIETKUM IOCTY-
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-
TOpbIE MOTYT U3MEHSITHCSI OT BHICOKOW TeMIepaTyphl (HarpuMep, 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 J00aBIAI0T COOKY HEOOIbIIUMH KaruisiMu. Eciin, Ha060poT, MOKpOBHOE CTEKIIO CBOOOIHO Ijia-
BaeT BCJIEJCTBUE M30BITOYHOIO KOJIMYECTBA KHUAKOCTH, TO €€ CIeAyeT 0TOOpaTh MpU MOMOIIU MOJIOCKU
¢buIbTpOBaNBbHON Oymaru, rnojaBeeHHO cOoKy. [TokpoBHOE CTEKIIO JTOJKHO OBITH COBEPILIEHHO CYXHUM
CBEpXY M HE IUIaBaTh, a INIOTHO MPUJIEraTh K IPEIMETHOMY CTEKITY, TapaJIeIbHO €r0 NOBEPXHOCTH.



Ecnu k roroBoMy MHKponpenapaTy Tpedyercs IpuOaBUTh PEAKTUB MM 3aMEHUTH BKIIIOYAIOIIYIO
XKUJKOCTh, TO HY’)KHO HAaHECTH |—2 KaIlju peakThBa psiA0M C IOKPOBHBIM CTEKJIOM, HE CHUMAs €r0, a C
MIPOTHBOIOJIOKHON CTOPOHBI OTOOPATH KHUIKOCTD MOJIOCKOU (pubTpoBanmbHON Oymaru. Eciu skuakocTb
OuYeHb TI'ycTas (Hampumep, IIUIEpPUH), TO Ui 100aBIeHUS €€ TOKPOBHOE CTEKIIO CIeAYyeT MPUIIOAHSITD C
OJIHOTO Kpas UIJION WM CHATH ero. MHorna mpu OKpallMBaHWU IPUXOJIUTCS MEPEHOCUTh 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 3aBUCUMOCTH OT BUJAA ChIpbs. HarpeBaroT mpenapar, 3aKpbIThIil TIOKPOBHBIM
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), MHOTIA IOBOJAT 10 ca00ro 3aKUIaHUs KHUJIKOCTH, YTO YCHUIIUBAET MPOCBETISAIONICE
JIECTBUE PEAKTUBA.

2 [IpakTnyeckas 4acTb

3A/JAHUE 1. H3yuenue cmpoenus pacmumeibHOll K1emKu

Mamepuanel u peakmuguvl: 3aMOYEHHBIE B BOJE KYCOUKH COYHBIX YELIyH pernyaroro Jiyka, KOpHe-
IUI0JIa MOPKOBH, IIJIOIa KPACHOTO TEpIa; MUKPOCKOIIBI, ITPENapoBaIbHbIC UIJIbI, OPUTBBI, IPEIMETHBIE U
MMOKPOBHBIE CTEKJIA, CTAKAHUYMKH C BOJIOH, 1%-HBbIi1 pacTBOp ioza.

Ilpenapam 1. Oowuii 6ud knemxku. IIpenapoBaibHON UTJION OTAEISIOT 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. [lomyyaroT BpeMeHHBIN npenapar THNa «pa3/iaBieHHas Karish». MHUKpOCKONUPYIOT mpenapar
IIPU MaJIOM YBEIMYEHUU (OOBEKTUB 8X), HAXOAAT yYacTOK, IJI€ KJIETKU PACHOJIOXKEHbI B OJUH Psijl, a UX
COZEPKUMOE BUIHO SICHO U YETKO, M MPOJODKAIOT MUKPOCKOIMPOBAHUE TIPU CPEIHEM yBeTHUeHUH (00b-
extuB 40x). Moy okpammBaeT GeIKH B 5KeNTOBATO-OyphIii LIBET (32 CUET HOIMPOBAHMS OCTATKOB APOMATH-
YECKMX aMUHOKHCIIOT), TI0O3TOMY B IIpENapare OKpPaIluBarOTCsI TOHKUN CII0M IUTOIUIa3MbI U AP0, a BaKy-
0JIb U 000JI0UKa OCTarOTCs OeclBETHBIMU. PaccMaTpuBaroT npenapar u JAefaloT CXeMaTHUeCKUH PUCYHOK
¢ 0003HaYeHUEM OCHOBHBIX KOMIIOHEHTOB PACTUTENLHOM KIIETKH.

Ilpenapam 2. Xpomonaacmeul ¢ Knemkax pacmenuii. bBputeoiil 1enaiT BO3MOXKHO 00jiee TOHKHE U
HeOombue (1-2 MM) cpe3bl KOpHEII01a MOPKOBU M MSIKOTH IIOJIa MepLa, MOMEIIAI0T UX B KAaIUIU BOJIBL,
MO>KHO Ha OJTHOM MPEAMETHOM CTEKJIE, HAKPHIBAIOT TIOKPOBHBIM CTEKJIOM U PACCMaTPUBAIOT, KaK OMUCAHO
BhIlIE, ¢ 00BeKTHBaMH 8X U 40X. XpoMoIiacTel MOPKOBH BH/IHBI B BUJIE TPEYTOJbHBIX WM UTOJbYATHIX
CTPYKTYp >KEJITOBAaTO-OPaHKEBOrO IIBETA, XPOMOIUIACTHI Meplia KPYIMHEEe U BHIMJISIIAT B BUAE OKPYIJIBIX
WIN JIMH30BUJIHBIX TeJel KpacHoro nsera. Ha pucyHke orpaxkaroT GopMy M IIBET XpOMOILJIACTOB 3THX
pacTEHUH.

Conep:xanue oTuyera: madopaTopHas paboTa 0JbKHA OBITH OOopMIIEHA COTIIACHO TPEOOBAHUSIM
IpHIOKEHNUs |
KOHTPOJIBHBIE BOITPOCBI
1.Kak moAaroToBUTH MaTepuan sl MUKPOCKOITUPOBAHUS?
2.YT0 MOHUMAIOT IO/ TOPSTYUM CITOCOOOM pa3MsTUCHHS?
3.llenap MUKPOCKOMTUYECKOTO aHAIH3a?
4.Yto Takoe BKIIFOYAIOIINE KUIKOCTH U KaKie OHU ObIBAaroT?
5.TexHrKa MUKPOCKOITMYECKOTO aHAIIM3a

JIABOPATOPHOE 3AHATUE Ne 2

Tema: Jlokanuzauus NOUTATEIbHBIX BEIIECTB B KJIETKE U TKAHIX paCTCHHﬁ. I'ucroxumuaeckuit
n MI/IKpOXI/IMI/I‘IeCKI/Iﬁ AHAJIN3 paCTUTCIBHOI'O CBIPbA.

Lenp 3apaTus: O3HAKOMJIICHHE C TEXHHKOM THMCTOXHMHUYECKOI'O M MHUKPOXUMHYCCKOI'O0 aHAJIN3a
PaCTUTCIIBHOTO ChIPbA.




®opmupyembie kommnereHuuu: [1K-4 - cnocobeH onpenessts u aHATM3UPOBATH CBOMCTBA CHIPHS,
noypaOpUKaToB M MPOJOBOJIBCTBEHHBIX TOBAPOB, BIUSIONINE HA ONTHUMHU3AIMIO TEXHOJIOTHYECKOTO IPO-
ecca, KauecTBo U 0e30MacHOCTh TOTOBOM MpoayKuuu, 3((GEKTUBHOCTh M HAJCKHOCTh MPOIECCOB TPOU3-
BOJICTBA,

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

Bce xuBble opraHus3Mbl (KpoMe BHUPYCOB)
COCTOSIT U3 KJIETOK, MHOTJ]a UIMEETCSl MEKKIIETOY-
Hoe BenlecTBo. CTpoeHue KJIETOK pacTeHUM, IpH-
OOB ¥ KMBOTHBIX B OOIIMX YepTax €AuHO (SApo,
UTOIUIa3Ma, MUTOXOHAPUH, MEMOpPaHHBIH KOM-
IUIEKC ¢ puOOCOMaMn).

[Ipu paccMOTpeHUHM KHUBOW PACTUTEIBHOM
KJIETKA B OOBIYHOM CBETOBOM MHKPOCKOIIE BH/I-
HBI CJIEYIOIIME DIIEMEHTBI €€ CTPYKTYpbI: KIle-
TOYHAsi CTeHKa (000JI0UKa), MOKPHIBAIOIIAs KIIET-
Ky CHapyXu W TpUJarolias eil omnpeaereHHYIo
¢dopmy; omHa (MM HECKOJIBKO) MpO3payHasi Ba-
KyoJib C KJIETOYHBIM COKOM (MHOTZIa OKpallleH-
HBIM); IIUTOIIa3Ma MEXIy OOOJIOUYKOW M BaKyo-
JbI0; Haxofsileecss B LUTOIIa3Me sapo. B cre-
[IMAJTM3UPOBAHHBIX KIIETKaX MOXKHO BHIEThH TaK-

e pazHoOoOpa3Hble IUIACTHIBI U BKJIIOYCHHS B
mnactamka BHJIE 3EPCH, Kalleilb, KPHCTAIUIOB U JIp.

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 (reMHIIeIUT0103). Kierounas creHka oOecreunBaeT OTIEIbHBIM KJIETKaM H
PaCTeHMSIM B 1I€JIOM MEXaHUYECKYIO0 IPOYHOCTh U onopy. C TeueHHeM BPEMEHHU KJIETOYHAsl CTEHKa YTOJI-
1aeTcs U rpy0eeT 3a CueT OTII0KEHUS BCEil €€ BHYTPEHHEW CTOPOHBI IOMOTHUTENIBHBIX CII0EB KIIETYATKH.

Jnst nanpHENIero ynpoyHeHUsl CTEHKHU Psiia CIIEMATU3UPOBAHHBIX KJIETOK MPOMUTHIBAOTCS KYmu-
Hom (KyTUHU3aLUA), cybepurom (ONPOOKOBEHUE), iucHuHoM (OJIPEBECHEHNE) WU TTOJIBEPTalOTCs] MUHE-
panu3anuu. Knetoynasi CTeHKa He UMEET MUILEBOI0 3HAUEHUS, TOCKOJIbKY €€ KOMIIOHEHThI HE TIepeBapu-
BalOTCS B OPTaHU3ME YEJIOBEKa, OJHAKO HAIMYWE KJIETYATKU U JAPYTUX MHIIEBHIX BOJOKOH B MHIIE HEOO-
XOJIIMO: 3T HEYCBAaMBAeMbIE BEIIECTBA UTPAIOT BAXHYIO (DU3UOIOTHYECKYIO POJIb, PETYyIUpPYs MHIIEBa-
peHue.

[{uToruiasmMa — CJIOXHBIN 10 COCTaBY, BA3KHI KOJUIOWAHBIN pacTBop OenkoB, PHK, amuHOKHCTOT,
YTJIEBOJIOB, HYKJICOTHIOB M APYruX BemiecTB. OHA CIY)KUT MECTOM XPAaHCHHs BAKHEUIITNX OMOMOJIEKYI 1
OCYILIECTBIICHUSI MHOTHX IPOIIECCOB OOMEHAa BeIIecTB. Mexny Hell U 000JI0YKON pacrojaraetcsi TOHKast
OEITKOBO-TTMTTHAHAS MeMOpaHa, WIH TJ1a3MOoJIeMMa, HE BUIUMasi B OOBIYHOM CBETOBOM MHUKPOCKOTIE.

Bakyonb - MelkoBUIHAS CTPYKTYpa, HAIOJHEHHAs! KJIETOYHBIM COKOM M OTTPaHUYEHHAs OT LUTO-
IU1a3Mbl TOHKOM MeMOpaHoW (ToHomuiacToM). KieTouHblif COK - KOHLEHTPUPOBAHHBII BOJIHBIA pacTBOP
IIEJIOTO psifia BaXKHBIX MUINEBHIX U (PU3MOIIOTUYECKH aKTUBHBIX BEIIECTB: CaXapoB, aMHHOKHUCIIOT, BUTa-
MHHOB, HYKJICOTH/IOB, OPTaHUYECKUX KHUCIOT (S0JI0YHON, TUMOHHOM, NIABEJICBON, BUHHOW, STHTAPHOU
1p.), MUHEPAIBHBIX COJIEH, MUTMEHTOB, alIKaJlOUJOB, TTTUKO3UI0B, TyOMIBHBIX BeliecTB U aAp. [lumenas
[IEHHOCTh MHOTHX BHJIOB PaCTUTEIILHOTO ChIPbSI OMPEEISAETCS UMEHHO COCTABOM KJIETOYHOIO COKa. AH-
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TOLMAHbI (KpacHO-()MOJIETOBbIE MUIMEHTHI) KIJIETOYHOTO COKa YacTo OOYCJOBIMBAIOT XapaKTEPHYIO
OKpacKy LIBETKOB, IIJIOZIOB, TOYEK, TUCTHEB U KOPHEIJIO/IOB.

[Tnactump! - KpynHble MeMOpaHHBIE OPraHOHU Bl OBAJIBLHOM (OPMBI, XOPOILIO Pa3InYUMbIE C TIOMO-
IIbI0 CBETOBOI'O MHMKpOCKoNa. B 3aBucHMMOCTH OT cocTaBa, OKpacku M (YHKLMH IIaCTUIbI AEIATCS Ha
XJIOPOIIIACTHI (3eNEHBIE), XPOMOIUIACTHI (KENTO-OpAHIKEBbIC WM KPAcHBIC) W JICHKOIIACThI (OeciBeT-
Hble). Hanbosee BaXkHyIO poJib B )KU3HHM PACTEHUS UTPAIOT XJIOPOILIACTBI, COEpKALIME 3€IEHBINA TUIMEHT
XJIOPOGUIUT: B HUX MPOMCXOAUT Tporiecc POTOCHHTE3a U HAKAIUIMBACTCS MIEPBUYHBIA Kpaxmai. IMenHo
XJIOPOIUIACThI OKPAILUBAIOT JUCThS U MOJIO/IbIE CTE0IM MHOTMX pPAaCTEHHMH B 3€JIEHBIHN 1IBET. XpOMOILIACThI
COJIEPIKAT PA3IMYHbIE KAPDOTUHOUIHBIE IIMTMEHTBI KEINTON, OPaHKEBOM MM KPacHOM okpacku. Hannunem
XPOMOILIACTOB 00YCIIOBJIEHA OKPAaCKa OCEHHUX JIUCTBHEB, JIENIECTKOB MHOTUX LIBETKOB U MSKOTH IUIOJIOB
(TomaroB, mepia, aOpUKOCOB, PSOUHBI, IMUTIOBHUKA U JIP.), @ TAKKE KOPHEIJIOJ0B MOPKOBU. DTH IIJIACTH-
IIbl BECbMa pa3HOOOpa3HbI 110 (OpMe: TUCKOBUHBIE, TPEYrObHbIE, UITIOBUIHBIE, TAJIOUKOBHUIHbIE, JINH-
30BHIHBIE U JAp. PasHOOOpa3ue CBSI3aHO C TEM, YTO KApPOTUHOUBI JIETKO KPUCTAIUIU3YIOTCS U Pa3phIBAIOT
MeMOpaHy IJIaCTU; 3T KPUCTAUIBI U OHPEAENsoT GOopMy XpoMoILIacToB. B GecuBeTHbIX IacTuaax
(mefikorutactax) yaiie BCEro OTKJIAJIbIBACTCS BTOPUYHBIN (3aacHON) KpaxMall, 0Opa3yroIHIACs U3 caxa-
POB, OCTYHAIOLIMX U3 JIUCTHEB B PE3EPBHBIC OpraHbl (KIyOHH, KOPHEIUIObI, ceMeHa U 1ip.). Takue muia-
CTHU/Ibl Ha3bIBAIOT aMUJIOIJIACTaMU, WJIM KpaXMallbHbIMU 3épHamu. Bce mimacTuapl ciocoOHbI K B3aMMHBIM
IIPEBPALLEHUSIM.

OOBIYHO KOHIIEHTPALMSI BEHIECTB KJIETOYHOTO COKAa B BAKyOJISIX BHINIE, YeM KOHLIEHTPALUS
OKpY’KAIOLIEro pacTBOPa, U MO 3aKOHY OCMOCA BOJA U3BHE MTOCTYNAET BHYTPh KJIETKH, KaK Obl «CTPEMSICh)
BBIPOBHSTH KOHILIEHTpaluu. [103TOMy B KJ€TKax, HE MCIBITHIBAIOIIMX HEAOCTAaTKa B BOZE, LIMUTOILIA3Ma
IUIOTHO IPWJIETaeT K BHYTPEHHEH CTOpOHE KJIETOUHOW CTEHKH IO ACHCTBHEM ONpeNeIEHHOTO BHYTPEH-
HEro JaBJICHUS KJIETOYHOTO COKa Ha IIMTOIUIa3My W OOOJIOUKY, HAa3BIBAEMOTO MMYpeOPHLIM IABICHUEM.
bnarogapst TypropHoMy /AaBIE€HUIO TKaHU U OpraHbl KMBOI'O pacTeHMs HaXOJATCA B YIPYroM, Hamps-
XKEHHOM cocTosiHUU. [Ipu HeocTaTKe BiIaru TypropHoe J1aBjeHHe B KJIETKax MajaeT, a paCTCHUE yBSIIaeT.

Ecnu nmoMecTuTh KJIETKY B PacTBOpP, KOHLIEHTPALUS BELIECTB B KOTOPOM BBILIE, YEM B KJIETOYHOM
COKe (TMIIEPTOHUYECKHI PacTBOpP), TO TYProp UCUYE3HET, LIUTOIJIa3Ma MIOCTENIEHHO OTCTAHET OT KJIETOUYHOM
CTEHKHU U COXMETCs. Takoe siBlieHue Ha3blBaeTcs niazmonuzom. OHO OOBACHIETCS TEM, YTO BOAA 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 TMIIEPTOHHYECKOTO pacTBOpPa Ha BOAY TYPrOPHOE COCTOSHHE 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 1I0COJIA, KBAILIEHUS, 3aCaXapUBaHHU.

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

['ucToxuMuueckre peakiuy IarT JAOMOTHUTEIbHBIC CBEACHUS ISl YCTAHOBJICHHS MOJIMHHOCTH
pPacTUTENBHOTO CBIPhsi. KpoMme TOro, OHM 4acTo MO3BOJISIFOT OOHAPYKHUTH 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 peakiuu MO3BOJISIOT OOHAPYKUBATh BEIIECTBA B HMUYTOXKHO MaJbIX KOJIUYE-
CTBax, 4YTO OOYCJIOBIIMBAET HEOOXOIUMOCThH OONBIION MYHKTYaJbHOCTH M YHUCTOTHI B padorte. Hempe-
MEHHBIM YCJIOBHEM THCTOXUMUYECKOW PEaKINH SBISETCS e Crenu(UIHOCTh, TO3TOMY NP HATUYHH B
HCCIeyeMOM OOBEKTE JNPYTHMX BEIIECTB, MAIOIIMX TaKWE K€ pe3yJabTaThl PEakluH, WX HEOOXOIUMO
MpPeIBAPUTENILHO YAaTUTh. Hepenko moap3yroTCsl KOHTPOJIBHBIMH OIBITAMH, KOTOPBIE TIPOBOJAST C 00b-
€KTOM, OCBOOOKIEHHBIM Pa3IMUYHBIMH 00pabOTKaMU OT UCCIIEyeMOTO BEIECTBA.

Peakuuu mpoBOAST HA MPEIMETHOM CTEKJIE, YACOBOM CTEKJIE MM B 3aKPHITOM OIOKCE, B 3aBUCH-
MOCTH OT XapakTepa M MPO0JDKATEILHOCTH BO3JICUCTBHUS peakTUBA. Pe3ynbTaThl peakiiui HaOII01al0T
MO/ MUKPOCKOTIOM BHauaje MpU MaJOM YBETUYCHHH, a 3aTeM MpU OoNbIIoM. MHOTHE THCTOXUMHYE-
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CKHE peakLuu TPeOYyIOT O4eHb OBICTPOro MpPOBENEHUS U HAOIMIOIACHUS MX PE3YNIbTAaTOB, ITOKA 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 MPUTOTOBJICHUS PEaKTHBA;
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 pactBopsAoT B 60 mia Boasl. [lociennuil pacTBOp BIMBAIOT IO KAIlIsIM B MEPBBIA NIpU
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 nnpeAMETHOM cTekie. Cpe3 NOMeNaloT B Kallllo BOJbl, PaclpaBisioT U BO-
Iy oTcachlBalOT (GUIbTpOBalIbHOM Oymaroil. Kammo peakTiBa HAHOCAT HA CpPe3 M HAKPHIBAIOT MOKPOB-
HbIM cTeksioM. [lox MukpockonoMm HabIOAAI0T CHHE-(DHOJIETOBOE HIIM JIMJIOBOE OKpAalTMBaHUE 000JI0-
YeK KJIETOK, COCTOSIIINX U3 YHCTOM KIeTYaTKH.

Peakuus pacrBopenusi B peaktuBe LlBeiiuepa. Peaktus IlIBeitnepa sBIsieTCS €IUHCTBEHHBIM
pacTBopuTelleM, B KOTOPOM KjeTyaTKa BHauyaine HaOyxaeT, a 3areM pacTBopsercsa. CyliecTByeT He-
CKOJIBKO c110c0o00B mpurotosiaeHus peaktusa. Oaun u3 Hux: 10 r cynedara menu (I1) pactBopstor B 10
MJI BOZBI M MPWJIMBAIOT B JOCTATOYHOM KOJMYECTBE ISl OCAXKJIEHUS TUIpaTa OKHCH MEAH PacTBOp €1-
Koro Harpa. Ocazok coOuparT Ha GUIBTPE, MPOMBIBAIOT BOJIOH /10 MCUE3HOBEHUS PEAKIMH Ha Cyb(a-
Thl U PAcCTBOPSIOT B MUHUMAaJILHOM KOJMYECTBE pacTBopa amMmuaka. COXpaHsIOT B JIOBEPXY 3alOIHEH-
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
CTPYKTYphI KJIETOUHOH O0OJOYKH, 3aTeM OHMU HAOyXarT M MEUIEHHO pacTBopsroTcs. KyTukyna mpu
9TOM HE pPacTBOPSETCA.

Peakuyy Ha 0JIpeBECHEBIYIO KIETYATKY

Peakuusi ¢ G1oporyilOnMHOM M XJIOPHCTOBOAOPOAHOM KHCJI0TOH. Cpe3 MomemarT Ha Ipes-
MeTHOoe cTekio B 1% pacTBop (UIOpOrIioNrHA B CIIUPTE, OTCACHIBAIOT PEAKTUB (QUIBTPOBAILHON OyMma-
rOii, Ha CPe3 HAHOCST KaIlJI0 KOHLEHTPUPOBAHHOW XJIOPUCTOBOJOPOJHOM KHUCIOTHI U 4epe3 1-2 MuH
pUOaBISAIOT KAILIIO TIUIEPUHA; HAKPhIBAIOT MOKPOBHBIM CTEKJIOM M U3Y4arOT MOJ] MUKPOCKOIIOM IPH
MaJoM yBenuueHuu. OjpeBecHeBIINEe 00O0JOYKH KIIETOK MPUOOPETaIoT BHUIIHEBOE OKpalllMBaHHWE, WH-
TEHCUBHOCTb KOTOPOTO OIPENEISAETCS CTENEHbIO TUTHU(DUKAIINH.

Peakuusi ¢ nepmanranarom kayums (peaxkuus MeyJsie). Cpessl nomemarot B 1% pactBop nep-
MaHraHaTa Kajus Ha 4acoBOM cTekje. Uepe3 5 MUH MX IPOMBIBAIOT BOAOW M MOMENIAIOT HAa 2 MUH B
10% xnopucToBONOPOAHYIO KHCIOTY. ITocie 3Toro nmpomsIBaroT, MEPEHOCAT HA MPEIMETHOE CTEKIIO B
KaIUTI0 pacTBOpa aMMMaKa M HaKpbIBalOT MOKPOBHBIM CTEKIOM. OnipeBecHEBIIME OOOJOUKH KIIETOK
OKpAIIMBAIOTCS B KPACHBIN IBET.

Peakuuu ¢ QaoporimonMHOM M € MEpMaHraHaTOM Kajusl BBISBISIOT pPa3IMYHbIE KOMIIOHEHTHI
aurHuHa (MUrHuH @ ¥ TMHTUH M), T03TOMY MOJIydeHHbIE IPU MPOBEICHUH 3TUX JIBYX pEaKIil pe3ysb-
TaThl HE BCETJIa COBIAIAIOT.

JIurau@uuupoBaHHbIe 000JIOYKH XOPOIIO OKPAIIMBAIOTCS OCHOBHBIMH KpacutensMu. Haunbonee
4acTO MUCIONb3yeTCs cappaHUH WM €ro KOMOMHAIMK C APYTUMHU KPAaCUTEISIMH, OKPAIIUBAIOIIUMU YH-
CTYIO KJIETHATKY.

Peaknus ¢ cagppannnom. Cpessl momemniarot B 1% pactBop cadppanuna B 50% crnupre Ha 30 MuH
(B 3aKpBITOM OIOKCE WJIM HA YaCOBOM CTEKJIE), MPOMBIBaIOT 50% crupTOM, 3aTeM MOAKUCICHHBIM CIHP-
toM (Ha 100 M criupTa mpuOaBISAIOT 2 Kalld KOHLIEHTPUPOBAHHON XJIOPHCTOBOJAOPOIHON KHUCIIOTHI)
JUI. U3BJICUEHMsI KPAaCKU M3 HEOAPEBECHEBIIMX 3JIeMEHTOB (5—10 ¢) U 3aKiIoyaloT Ha MPEeIMETHOM
cTekie B mniepuH. JInranduuupoBanHbie 000J0YKH OKPAIIMBAIOTCS B KPACHBIH LIBET.
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Peaknus ¢ capaHUHOM M AHWIMHOBBIM CMHUM. Cpe3bl MOMENAloT Ha CYyTKH B Orokc ¢ 1%
pactBopoM cadpanuHa B 50% crnupte. 3atem npombiBatoT 50% cnupToM U Ha 2—3 MUH MEPEHOCAT B
1% pactBOop aHwiIMHOBOro cuHero B cnupte. Ilocne 3toro npomsiBaror 50% cnupToM, NEPEHOCAT Ha
HECKOJIBKO CEKYHJ| B MOAKHUCIICHHBIM CIHUPT, IPOMBIBAIOT CIIHUPTOM, COJAEPKAIIMM CIEAbl COMbI, 3aTEM
YHUCTBIM CIIUPTOM U 3aKJIIOYAIOT B TIHIEepuH. JIurandumupoBanubie 000J0YKH OKPAIIUBAIOTCS B Kpac-
HBIH 1BET, YUCTAsl KI€TYaTKa—B CUHUM.

Peaknus ¢ cyabgarom aHuwamHa. M3 MHOruX MoauduKanuil MPUTOTOBJICHUS pEaKTHBa Yarle
UCIOJIB3YIOT CIIEAYIOIIYIO: 5 T cyibdaTa aHuIuHa pacTBopstoT B cMecu 40 mi Boabl u 50 miu 50%
cnupTa, A0BoJAT Bojoi A0 100 mu. OkpaimmBanue cpe3oB IPOBOSAT HA MpeIMETHOM cTekie. Oapesec-
HEBIINE 000J0YKU MTPUOOPETAIOT YCTONUUBYIO KEITYIO OKPACKY.

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

Peakuyy Ha onnpoOKOBEBIITYIO U KYTUHU3UPOBAHHYIO KJIETYATKY

Onpob6koBeBIre (CyOepuHU3UPOBAHHBIE) U KYTUHU3UPOBAHHBIE O0OJIOUKH KIETOK HE JaroT pe-
aKLUH, XapaKTEpHbIX I YUCTOM KieTyaTku. CyOepuH U KyTUH B COCTaBE KJIETOUYHOM 000JI0YKH MOKHO
OOHAPYXHUTh KPACUTEISIMH, OKpAIIMBAOIIUMU KHUPbl. CyIIECTBYIOT U cHelupUYecKUue peakiuu Ha
CcyOepuH U KyTHH.

Peakuus ¢ Cynanom ll1. Peaktus rotosst pacteopenuem 0.1 r kpacutens B 50 mn 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 (PMIBTPOBAIBLHON OymMaroil u cpe3 3akio4aroT B riauiepud. OnpoOKoBeBIINE U
KYTUHU3UPOBAHHBIE 000JI0YKU KIETOK OKPAIIUBAIOTCS B OPAH)KEBO-KPACHBIH IIBET.

AHanoru4Hoe oKpanmBaHue Habrogaercs npu ucnoiaszoBanuu 0,1-0,2% pacTBopa mapiaxoBoro
kpacHoro B 70% cnoupre. OkpammBanue mnpoBogutcs 6e3 HarpeBanus (20-30 MHH) WIH TIPU JIETKOM
HarpeBaHuu JJIsl yCKOPEHMsI Ipoliecca.

Peakuust Ha cyOepuH ¢ ruapoxkcuaom kaums. [Ipu HarpeBanuu cpesa B 30% pacTBope 1menouu
onpoOKOBEBIINE OOOJOUKM OKpAIllMBAIOTCS B KENTHhIM LBET. Peakius mpoBOAUTCS Ha MPEAMETHOM
crekise. [Ipu HarpeBanuu cpesa B 3% pacTBOpe IIETOYHM B CHUPTE HAOIIOJAETCS YaCTUYHOE PacTBOpE-
HUe cy0eprHa 1 Ha MOBEPXHOCTU 000JIOUKH BUIHBI KaIuld cyOepuHa.

Peakuusi Ha KyTHH ¢ cepHO# KHca0TOo#. Cpe3 MOMEIIAIOT B KaIlII0 KOHLIIEHTPUPOBAHHON CEPHOM
KHMCJIOTBI, HAKPBIBAIOT MOKPOBHBIM CTEKJIOM M HAOJIO/IA0T 1101 MUKPOCKOIIOM. B peakTuBe Xxopo1io 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
riuepuHe. Spkas kapThMHa HaONIoAaeTcs B IMOJSIPU30BAHHOM CBETE; B pe3ysbTare JBOMHOIO Jy-
YEIpeIoMIIEHUsT KpaxMaslbHbIE 3€pHA JAl0T YEPHBINA KPECT, IMOJOCHl KOTOPOTO MEPECEKAIOTCS B LIEHTPE
HACJIOCHHH 3epHa.

Peakuus c¢ iionom Ha kpaxmaJ. [Ipumensiercsa pactBop ozaa B oauae kanus (pactsop Jlrorosns),
pacTBOp o/ma B CIUPTE WM 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 HJIM 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 NpUOOPETalOT CUHEE WM CHHE-(hHOJIETOBOE OKpallUBaHHE.
Crnenyer MOMHHTB, UTO OKpAcKa MCYE3aeT NMPU HarpeBaHuu. [IpuroToBiaeHHbIN Ipenapar HaJl0 UCCIe10-
BaTh TOTYAC, TAK KaK OKpacka JepxuTcs Heaoiro. Eciu B o0bekTe kpaxmana mMaiio, TO JIydlle UCIOJIb-
30BaTh PacTBOP HO/a B XJIOpAITHIpATE: K TOTOBOMY PacTBOPY XJIOpalnTHApaTa MpubaBIsioT (B U30BITKE)
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KPUCTAJUNIMYECKUN WO U B30ANTHIBAIOT. PEakTHB XpaHAT B TEMHOM MecTe. XJIOPaITUApaT MPOCBETIISAET
OOBEKT M BBI3BIBAET KJICHCTEPU3aIIMIO KpaXMaJIbHBIX 3€PEH, YTO YIy4IlIaeT Pe3yabTaThbl PEaKIIHH.

Peaknus ocaxieHust MHYJIMHA CIMPTOM. VHYIIMH OOHAPY)KMBAETCS B PACTUTEIILHOM MaTepHa-
ne, (MKCUPOBAaHHOM CIIMPTOM, B BHJIE€ CIOMCTHIX CepOKpUCTAIIOB. B ropsueit Boge chepokpucTaibl
MHYJIMHA pacTBOPSIOTCA. KycOukn CBEXero pacTUTENIbHOTO MaTepuaia MOMEIIAIOT Ha HECKOJIBKO THEH
(uenenb) B 70% coupt. [lpuroroBieHHble U3 HETO Cpe3bl HAOIIOIAIOT B COUPTE WK Tiunepune. Mny-
JTUH uMeeT GopMy CPEepOKpUCTAIUIOB, COCTOSIINX W3 TOHYAWIMX urojodek. [Ipu mobGaBneHnn BoIbl U
MOCIIEAYIOIEM HAarpeBaHUU KPUCTAJUIbl MHYJIMHA PACTBOPSIIOTCS.

Peaknusa Mosauma Ha yrJjeBoabl. [lojgoxuTensHble pe3ynbTaThl TAIOT BCE YIJIEBOJBL caxapa,
Kpaxmal, uHynuH. Peaktussl: a) 10-20% pactBop THMoOda (win 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 MJI COCKOOOM CyXOTro MaTepualia peakifio MOXXHO IPOBOJUTH HA YACOBOM CTEKIIE; Pe3yilb-
TaThl PEAKIIUU XOPOIIO BUAHBI HEBOOPYKEHHBIM T71a30M (CM. Ha OesioM ¢doHe).

Peakuyu Ha >KHPBI

XKupbl BO MHOrHX 00BEKTaX BCTPEUYAIOTCS B KAUECTBE 3allacHOT'O MUTATEIBHOTO_BEIIECTBA U CO-
JiepKaTcsl B 3HAYUTENBHBIX KomuuecTBaxX. [1o MUKPOCKONIOM Karliu >KMpa BUIHBI Oiarojgaps UX ONTH-
YECKUM CBOMCTBaM: CBETJIO-CEPOrO I[BETA U OrPAHUYEHBI Y3KMM, YEPHBIM KOJIbLIOM; IIPU OIIyCKaHUU TY-
Oyca 4epHBbIN Kpail ucue3aeT U OKPY>KHOCTh CTAHOBUTCS Oosiee cBeTI0i. YacTo HCTONb3yIOT pa3inyHbIe
KpPaCHTEIIH.

Peakuus ¢ Cyaanom. [IpuroroBrneHnue peakTuBa U MPOBEIECHUE pEaKMu cM. Bbie. OKparinBa-
HUE )KMPOB MOXKHO MPOBECTH 0e3 HarpeBaHus. B 3ToM ciydae cpe3 mOMENaT B pEakTHB Ha CYTKH, 3a-
TeM npombiBaloT 50% cnuptom u 3akimouaror B runepud. Cyaan Il okpammBaeT Kupbl B OpaHKEBO-
KpPAaCHBIN IBET.

Peakuusi ¢ mapJ/jiaxoBbIM KpPacHbIM JIa€T TOYHO Takue e pe3ynabTaThl, kak u ¢ Cymanom III.
O0e peakiuu OKpalMBaHus 00YCIOBICHBI PACTBOPEHUEM KPACHUTEISI B )KHPE.

VYka3aHHbIE peaklnHu Ha >KUpbl He crenupuyHbl. Ha3zBaHHBIE KpacUTENU TaKKE OKPAIIUBAIOT
a¢upHBIE Maca, CMOJIBI, COJEP)KMMOE MIICUHUKOB, KYTHH, CyOepuH. JIJis oTydeHus: TOCTOBEPHBIX pe-
3yJITATOB HEOOXOIMMO MIPOBECTH MPOOY HA OMBIICHHE.

Owmblienne no Poszenrtanepy. Cpe3 nomemarooT B 15% pacTtBop rugpokcuja Kajius B BOJE U
clierka nojorpenatoT. Yepes HEKOTOpoe BpeMsi 00pa3yroTcs UrojibuaThle KPUCTAIUIBI )KUPHOKUCIIBIX CO-
newt (MbLIa).

Peakiiusi MokeT OBITH BBINOJIHEHA U B JAPYrod MOAW(UKALMU: HA MPEIMETHOE CTEKJIO HAHOCST
karto 15% pactBopa runpokcuaa kanus u karmwmo 20% pacTBopa amMMHuaka, TOMEIIAIOT Cpe3, HaKphl-
BAIOT MOKPOBHBIM CTEKJIOM, U Kpas €ro oOBOJAT pacIlIaBI€HHBIM Mapa@uHOM Ui MpeaynpexaeHus
BbIcbIXaHus. Yepes 1-2 mHA BOKpYT Macia 00pa3yroTcs UTOIbYAThIe KPUCTAIUIBI MBLIA.

Peaknuu Ha 3upHbIe Macia

D¢upHble Macna SBISIOTCS CIOKHOM CMEChIO COEIMHEHHMH. B pacTeHHsX OHHM JOKalIU3yIOTCS B
Pa3IMYHBIX BMECTHJIMIIAX WU CIENUAIM3UPOBAHHBIX KileTKax. X MOXXHO BUIETHh B mpemnaparax 6e3
IIPUMEHEHUs KpacUTENEe: OHM MMEIOT BUJ Kallellb, CHJIBHO IPEJIOMIIIOIINX CBET; MPU OCMOJIEHUU
3(GUPHOro Macia Karjid UMEIOT TEMHO-KEIThIH, 3€JIEeHOBATO-KENThIH NI KOPUYHEBO-KPACHBIN I[BET.

Jlnst okpammBaHus 3(QUPHBIX Macesl MPUMEHSIOT T JK€ KPacUTeNH, YTO U Ha >KUpbI, cModbl (Cy-
nan 1, mapnaxoBelii kpacHbIi). s oTinyus 3GUpHBIX Macesl OT KUPOB U CMOJI IPUMEHSIIOT PacTBOP
MmeTusioBoro cunero B Bojie (0,1 r metunoBoro cunero pactBopstoT B 500 mi Bojbl). OOBEKTH MOMe-
IIaI0T Ha HECKOJIbKO MUHYT B PEAKTHB U 3aT€M IIPOCMATPHUBAIOT B BOJIE WJIM TIUIEpUHE. DpupHOE Mac-
JIO OKpalllMBaeTcsi B CUHUH 1BeT. Takoil ske pe3ysbTar JaeT NpUMEeHEeHHe HHI0(EHOIOBOrO CHHETO MU
CMECh ITUX KPaCUTEIIEH.

Jpyroit cioco6 otauuus 3GUPHBIX Maced OT )KUPOB M CMOJI OCHOBAH Ha MX JIETYYECTH WJIM pac-
TBOPUMOCTH. OOBEKTHI MOABEPTAOTCS KUTITUYEHUIO B BOJIC WIIH JACHCTBUIO CYyXOTO Kapa. DPupHOe Mac-
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JIO TIPY 3TOM YJIETYYHBAETCS, a KUPbI OCTAIOTCS, OHU JAIOT PEaKIMU C OCHOBHBIMHU KpacuTensiMu. s
U3BJICYCHHS FUPHBIX Maced MPUMEHSIOT JIEASHYI0 YKCYCHYIO KHCIIOTY, B KOTOpOil MHOTHE 3(UpPHbIE
MacJia pacTBOPSIIOTCS, a JKUPbI HET.

Peaknyu Ha qyOWIIbHBIC BEIIECTBA

B >xuBoi1 kneTke AyOMIIbHBIE BEIIECTBAa HAXOIATCS B BUJIE PACTBOPA B KJIIETOYHOM COKE, YACTHYHO
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 Buje 1% pactBopoB B Boje. TkaHu, copepxkaimiye TyOMIbHBIE BEIIECTBA, OKPAIIMBAIOTCS OT
COJICIl OKHCHOTO elie3a B YUePHO-CUHUI WM YepHO-3eJIeHbI 1BeT. OTTEHKU OKPAcKH Mall0 3aMETHBI,
TaK KaK MPUCYTCTBYIOIIHME B KJIETKE OPraHMYECKHE KUCIOTHl MOTYT U3MEHHUTh CHHIOIO OKPAcKy B 3eJie-
Hy10. Peakiuio npoBoasT Ha npeaMeTHOM cTekiie. Cpe3 MOMEeNaloT B Kallllo peakTHBa, HAKPHIBAIOT I0-
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 AyOUJIBHBIX BeUIecTB B TKaHAX pacTeHus. [Ipumenstor 5-10% pactBop Omxpomara Kaausi B BOJE.
Kycoukn marepuasia momeniaroT B peakTUB Ha HECKOJIBKO JHEH, 3aTe€M TOTOBAT Cpe3bl. B kieTkax, co-
JepKalux JyOubHBIE BEIIECTBa, BBIMANAeT CEpO- M KPACHOBATO-KOPUYHEBBIN 3€PHUCTBHIM OCAIOK.
KpacHoBaTO-KOpUYHEBBI HBET IMOSBISETCS WHOTAA JIMIIb CITyCTS HEKoTopoe Bpems. OOpa3oBaHHIO
0cCaJIKa MPEersITCTBYIOT OpraHN4eCKHe KIUCIOThl — I[aBesieBast, JMMOHHAas, 10JI04HAas, BUHHAS; B UX TIPU-
CYTCTBHH MOJYYaeTCs JINIIb TOMOTEHHAS KEITO-KOPUIHEBAsI OKpacKa.

Peakuusi ¢ pactBopoM MoJINOI€HOBO-KUCJIOr0 aMMoHus (peakuus [apaunepa miam Bucce-
nuura). CoctaB peaktuBa: 25% pacTtBop xjopuaa aMMoHus —1 1acte, 50% pactBop MonmbaTa aMMo-
Hus —1 vacte; Boga —1 yacte. [loa neficTBueM 3TOro peakTuBa B KJIETKaX, COACPKAIIUX JTyOUTIbHBIC
BEIIECTBA, BBIMAACT JKEJITHIA OCAIOK; C TAHUHOM PEaKTHB JaeT KpacHbI ocafok. [I[poHnKHOBEHHE pe-
aKTHMBa B TKaHHW YCKOPSETCS MpHU MOJIIeTauuBaHUM pacTBopa (HoOaBieHueM ammuaka). Peakuus mo-
BOJILHO YYBCTBHUTEJbHAS, €€ HEJOCTATKOM SBIIICTCS JIETKas PacTBOPUMOCTH OCalKa B pa30aBICHHBIX
KHCIIOTaX U B BOJE, a Takke ciabas yCTOMYMBOCTH PEaKTHBA MPH XpaHEHUHU. Peakunio mpoBOAST Ha
MPEIMETHOM CTEKJIC; €€ Pe3yabTaThl HAOIIOJAIOT MOJT MUKPOCKOIIOM.

3ananue 2. H3zyuenue aeneHus mypzopa u naasmonusa

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

Ilpenapam 3. Knemku ¢ cocmoanuu mypeopa. TOHKHI cpe3 KOpPHEIJIOAA CBEKIBI OMEIAIOT B
KaIUTIO BOJbI, HAKPBIBAIOT TOKPOBHBIM CTEKJIOM U MUKPOCKOIHUPYIOT ¢ 00bekTHBOM 40X. OTMEUaroT, 4To
U3 MOBPEXAEHHBIX KJIETOK COJIEP’KUMOE BBITEKIIO, @ B OCTAIbHBIX, OKPALIEHHOE B KPacHO-(HOJIETOBBIN
IIBET COZIEP’KUMOE (BaKyollb ¢ OKpY)Karollel e€ IUTOIIa3MOM), TNIOTHO MPHKATO K CTEHKaM (COCTOSTHHE
Typropa). 3apucoBbIBaIOT HECKOJIKO TAKUX KJIETOK.

Ilpenapam 4. Knemxu ¢ cocmoanuu naazmonusa. Takol xe 00ObEKT MOMENIAIOT HE B BONY, a B
pactBop coiu. [Tog MUKpOCKOTIOM HaOIOJA0T OBICTPBIN MPOIIECC CKATUS COAEPHKUMOro KIETOK U OTCTa-
BaHMS €r0 OT CTEHOK (I1a3MoJu3). JlenatoT puCyHOK HECKOJIBKHUX KJIETOK B COCTOSIHUM TLIa3MOJIH3a.

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

puiokKeHus 1
KOHTPOJIBHBIE BOITPOCBHI

3Ha4YeHNEe TUCTOXUMHUYECKOTO 1 MUKPOCKOITUECKOTO aHATN3a
[lepeuncnure OCHOBHBIE CTPYKTYpPHbIE KOMIIOHEHTBI PACTUTENBHOMN KIIETKH.
KakoBbl hyHKIIMM KJIETOYHON CTEHKU U KAKOB €€ XMMHYECKH cocTaB?
Kakune xumMudeckue n3MeHEeHUs IPOUCXOIAT CO BPEMEHEM C KIIETOYHOW CTEHKOH?
Uro Takoe BaKyoIIh?

arwDE
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KakoB cocTaB KJIeTOYHOro coka?

Knaccudukamms, coctaB u GyHKITUHU TUIACTHI.

OnwumuTe coctostHUe Typropa. Yem oHo o0ycioBneHa?

. 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-
MSIH
dopmupyembie kommereHnn: [1K-4 - criocoben onpeaesnsts 1 aHATU3UPOBATH CBOMCTBA CBHIPbS, MOJIY-
(habpHKaTOB W MPOJOBOILCTBCHHBIX TOBAPOB, BIMSIONIME HA ONMTHMH3AIMIO TEXHOJOTHUYECKOTO IMpoIiecca,
Ka4eCTBO U 0E30MaCHOCTh TOTOBOM MPOAYKIHH, 3PHEKTHBHOCTD U HAIEKHOCTH MPOIIECCOB MPOU3BO/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 YacTEH, UMEIOLIUX ONpPEIEICHHOE
BHYTpEHHEE (aHaTOMUYECKOE) CTPOEHHE, XapaKTEePHbIM BHEIIHUNA BUJ (MOP(OIOTIHIO) U BHIMOIHSAIOLINX
ornpezaeneHHble GQyHKUMU. PaznuyaroT BereTaTuBHbIE Oprassbl ('opranbsl pocta" — KOpeHb, CTEOENb, JIUCT)
U TeHepaTHBHbIC, WM OpPIraHbl Pa3MHOXKEHUS (LIBETOK, CEMSIUION). Y HEKOTOPbIX PACTEHUN 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 opraHa. Takue BUAOU3MEHEHHbIE OpraHbl pacTeHuil ("'mMeramopdo3sl") 4acto 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.

[TuimeBoe 3HaueHNE UMEIOT KaK TUIMYHBIE 3€JIeHbIe JIUCThS (YKpOIla, caaTa, IaBels, 4as), Tak U
OeclLiBeTHbIE, BUOU3MEHEHHbIE (JIYKOBHI] JIyKa U YECHOKA, KOYAaHOB KaIlyCThl), CIyKalllle Pe3epBHBIMU
OpraHamH.

Ha nosepxHocTH 3nuaepMuca MHOTUX PacT€HUH €CThb OCOOBIE BBIPOCTBI - BOJIOCKH (Mpuxomvi)
YCUJIMBAIOIIUE €r0 3allIUTHBIE CBOMCTBA M YacTO Co/eprKaline 3pupHbIe Macia. XapakTepHbI BHEIIHUN
BU/JI TPUXOM UMEET OUacHOCmuU4ecKkoe 3Ha4eHue MpH UJICHTU(PUKALIUU 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 00pOAaBUATOM, YTO 3aBUCUT OT XapakTepa KyTUKYJbl, IOKPHIBAIOIIEH 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
cOOKYy), 14 - )xene3ka pacTeHUHN ceMelcTBa I'yOOIBETHBIX (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 TUCTBSIX 4aCTO BCTPEYAIOTCS KPUCTAILUIBI OKcajata Kaibims. dopMa KpHCTaIIoB
paszHooOpaszHa (puc. 3): Apy3bl, paduasl, KKPUCTAUIMUYSCKUAN MECOK», OJMHOYHBIC KPUCTAILIBI;, HHOTA
OHU O0pPa3yIOT CPOCTKH M KPUCTAUIOHOCHYIO OOKIAQJKYy. B JIMCTBSIX HEKOTOPBIX PACTEHUH HMEIOTCS
KJIETKHU, COJIeprKallire KapOOHaT KajabIus (HallpuMep, UCTOIUTHI B JIMCThSIX KPAIIUBbI IBYIOMHOM).

JluarHocTuueckoe 3HaueHUE UMEIOT (opMa, pa3Mepsl M JIOKAIH3alMs KPaxMalbHBIX 3€PEH, TaKk
KaK 3TO MHAUBHUAYAJIbHO IJId KaKA0TI0 BUJa paCTeHHfI.

Puc. 3. Paznmuunbie GopMBI KPHUCTAILIOB OKCAaTa KAIBIHS U KPaXMaJTbHBIX 3€PCH:

1 - oquHOYHBIE KPUCTAIUIBI, 2 — KPHUCTAJUIOHOCHAs OOKJIA/IKa KUJIOK, 3 — KPUCTAINIOHOCHAs 00-
KJIaJIKa BOJIOKOH, 4 — Ipy3bl, 5 - padubl, 6 — KIETKH C KPUCTATUTMIECKUM MECKOM, 7 - KpaxMaTbHbIC
3epHa puca, 8 - KpaxMallbHbIE 3epHA MIIEHUIIBI, 9 — KpaxManbHbIe 3epHa KapTodens, 10 — kpaxmans-
HBIE 3€pHa Mauca

2ITPAKTUYECKAS YACTb

3A/JAHHUE 1. H3yuenue anamomuueckozo cmpoenus 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,
MUKpockorsl, 0,1 H pacTBop Hienouu.
[MpousBoasuiee pacrenue: Yaii kutaiickuii (Thea sinensis L.)
W3BecTHBI 1Ba BUa TUKOPACTYILErO Yasi: KUTAlCKUM 1 accaMckuid. Yail kutalickuil (KuTaiickas u
STOHCKasl Pa3HOBUIHOCTH) IPOU3PACTAET B TOPHBIX paiioHax FOro-BocTounoii A3uu.
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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 M3BECTHO, B OCHOBHOM HCIOJB3YIOT JIUCThsl pacTeHus. OHU UMEIOT KO-
POTKHI YepEeHOK, THI000pa3HO-3yOuaThie Kpas, IIaJKUe JUIIb Y OCHOBaHHUSI.

CobuparoT MoJIO/IbIE HE OrpyOeBIre MOOETH ¢ IBYMS-TPEMsl BEpXHUMH HEXXHBIMU U COYHBIMU JIH-
CTOYKaMHU M HEPACIyCTUBIIUKCA MOYKOH ((hiemn), a Takke 0JTHO- WM ABYJIUCTHBIE MOOETH 0e3 MOYKH
(Tmytkm).

Muxkpockonus (puc. 4). B moBepxHoCcTHOM Ipenapare jucTta yas kurtaiickoro (Thea sinensis L.)
ceMeiicTBa 4aiiHble — Theaceae xapaKTepHbI CIEYIOIIME aHATOMO-JIMArHOCTHYECKHE NpPU3HAKH: Ha
HUKHEH MOBEPXHOCTU JIMCT UMEET IHUPOKUE YCThHIIA C TPEMs COMPOBOKIAIOIINMH KJIETKaMH, KIETKH
AMUAEpPMUCa TPSIMOCTEHHBIC, BOJIOCKA TOJICTOCTCHHBIE (TIPU3HAK MOJIOJBIX JIMCTHEB) CEPeOPHUCTO-
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),
uauobnact (i), ¥ manucagHas mapeHxuma (P); 4acTh MKHII-
Kd, cnupanbHbii cocya (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 cocys (tr), u pparmeHt 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/]], JAIOIIUE PEAKIHIO C (DIOPOIIIOLMHOM M KOHLIEHTPUPOBAHHOW CEPHON KHMCIOTOW (KpacHO-
MaJIMHOBOE OKpaluBaHue). Yem crapee JUCT, TeM B OOJIBIIEM KOJIMUYECTBE BCTPEUAIOTCS CKIEPEUIbl: CO
CTapeHUEM JINCTa OHU CTAaHOBSTCA ToJIcTocTeHHee. KieTku BepxHero anujaepMuca 0osee mpsiMOCTEHHbIE
(puc. 5).

OTH npU3HAKU PU MUKPOCKOIIMPOBAHUH JIMCTA MTO3BOJIAIOT JIETKO YCTAHOBUTH MOJIMHHOCTh 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 3alaCHBIX MUTATEIbHBIX BELIECTB.
Takue BUIOM3MEHEHHBIE KOPHU HA3bIBAIOTCS KOPHena100amu. B 3aBUCMMOCTH OT 0COOEHHOCTEN aHaTo-
MHYECKOT0 CTPOEHUS U OTJIOKEHHS MUTATEIbHBIX BEIIECTB BBIIEIAIOT TPU THIA KOPHENJIOA0B (pHc. 3).
VY KOpHEIJI0/10B THIa MOPKOBH (CEMENWCTBO 30HTUYHBIX: MOPKOBB, IETPYIIKA, CENbJIEpPeil) MUTaTEIbHbIE
BEIIIECTBA OTKJIA/IbIBAIOTCA IVIABHBIM 00pa3oM B 3amacaroiiei mapeHxuMe 0osee MOIHO Pa3BUTOM Jy-
OstHOM yYacTH, TOorJa KaK 30Ha JIPEBECHHBI pa3BHUTa ciiabee, UMEEeT OOJIbIIe OJPEBECHEBIINX KIETOK U
MEHbIIIE TTUTATEJIbHBIX BEIIECTB. Y KOPHEIUIOAOB THIA peuca (CeMeicTBO KpeCTOLBETHBIX: peibKa, pe-
1a, peauc, OpIoKBa) OCHOBHOE MECTO OTJIOXKEHUS MUTATENbHBIX BEIIECTB - MOIIHO Pa3BUTAas APEBECHHA,
TOTrAa Kak JyO pa3BuT cialo.

B xopHemonax cBEKIBI (CeMEHCTBO MapeBbIX) — HECKOJIbKO KaMOMaIbHBIX KOJIEll, pacloI0KEeH-
HBIX KOHLEHTpHUUYeCKU. Kaxx10€e KOIbI0 OTKIaAbIBAET K LIEHTPY CJIOW CBETIOOKPAIIEHHON APEBECUHBL, a
K nepudepun - clio TEMHOOKPAIIEHHOIO COYHOro JyOa. 30HBI JPEBECUHBI B KOPHEIUIOAE COAEpKaT
OoJblle O/IPEBECHEBIINX KJIETOK U MEHee OoraThl caxapaMu M MUTMEHTaMM, YeM 30HBI J1y0a, M03TOMY
HaJIMuue CBETJIBIX KOJIEll B KOPHEIIONaX CTOJIOBOM CBEKIIBI TOBOPUT 00 MX HEBBICOKOM KadyecTBe.
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Puc. 5. Cxembl CTpoeHHs] KOPHEIUIOAOB B MOMEPEYHOM pa3pese
A - Tun mopkoBH; b - Tun penuca; B - Tum cBEKIIbL;
1 - npobka; 2 - my0; 3 - kamOuii; 4 - TpeBecuHa

Mamepuanwt: KOPHEIIIOAbl MOPKOBH, PEIBKH (PEMbI, peAKca) U CBEKIBL; HOXK; JIYIBI.

O0bexT 1. KopHemion MopkoBHu. PaccMaTprBaloT KOPHEIUIOA U pa3pe3atoT KOPHEIUIOA MOoNepék,
M3Y4YalOT €ro MOMEpPEeYyHOe CeYeHHEe, OTMEUasi COOTHOIICHHE U OKPACKY 30H JIy0a M IPeBECHUHBI, MEXKIY
KOTOPBIMH PacIoyIOKEHO KaMOMaIbHOE KOJIbIIO, U JENal0T CXeMaTHYEeCKUN pPUCYHOK ¢ 0003HAUEHUSMH.

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

O0bekT 6. KopHemnoa cBékibl. OcMaTpuBaOT KOPHEIIO CHAPYXKH U JEJIal0T €ro pUCYHOK. 3a-
TEM pPa3pe3aroT €ro MOMEepEK M M3y4YaroT CPe3 C MOMOILIBIO JYIbl, OTMEYasi KOHIEHTPUUYECKYIO CIIOM-
CTOCTb M Yepe/loOBaHME 30H JyOa, kamMOus U IpeBecuHbl. JlenaroT cxeMaTUYeCKUil pUCyHOK ¢ 0003Haue-
HUSMHU.

3AZTAHUE 3. U3yuenne aHATOMHYECKOI0 CTPOCHHS 36PHOBKH NIIIEHUIbI

Tunudnoe ceMsi COCTOUT U3 TPEX YaCTEl: CEMEHHON 000104KU, WIH
Koxcypul (00pazyercs U3 OKPOBOB ceMsA3avaTka), IHo0ocnepma (OCHOBHAs
3amacaroias TKaHb CEMEHH) U 3apooviuia (ImMopuona). 3apoIbiil - HOBOES
MOJIO/IO€ PaCTeHHE B MMUHMATIOPE, COCTOSIIEE U3 KOpELIKa, cTedenbKa, ce-
Ms0JIel (3apOJIBIIIEBBIX JTUCTOYKOB)
U TIOYEYKH (BEpXYILKH cTedelbKa ¢
o0pa3oBaTeNbHON TKaHbIO). Y MHO-
I'MX MUOIEBBIX PACTEHUH 3pelble ce-
ME€Ha MMEIOT TUIIMYHOE CTPOEHUE, U
coJepkaT »dHAOCIEpPM (BcE 3JaKH,
rpeynxa), Torja Kak y Apyrux B Mpo-
necce (GpopMupoBaHUSI CEMEHHU DHJIO-
CIIEPM IIOCTETIEHHO UCYE3aET, TaK YTO
3penoe ceMsi COCTOUT TOJbKO U3 JIBYX
yacTeil: 000JI0YKU U 3apoJiblllia, IPU 3TOM CEMSA0IN CUIIBHO pa3pacTaroT-

Puc. 1.  Crpoenne sepma  CS ¥l HAKAIUIMBAIOT B CBOEH OCHOBHOW TKaHH BCE HEOOXOAMMBIE JUIS Pa3BH-
MIEESRRN ('},"e‘;’i‘?’"‘“““ P33° " THMs ceMeHM MUTATENBHBIE BElECTBA (0€39HI0CIEPMHBIE CeMEHA 000OBBIX,

e 3 2, 3, 4—
W cominane’ ogoncun; 5~ ane.  TOJCOJTHEUHUKA, THIKBEHHBIX ).
POHOBHIE  CJOH; &6 — 3HAOCHEpPM;

7 — IUHTOK; & — sapoaniu

Puc. 6.1. Ctpoenne cemenu daconu: 1 - cemeHHas 000109Ka; 2 - CeMSAA0H; 3 - Moveuka; 4 -
cTe0enéK; 5 - Kopemok

TUNMUYHBIM A7 OJTHOJIOTBHBIX MOXKHO CUMTATh CEMS 3JJaKOBOTO pacTeHUs (HarpuMep, MIISHUIIBI).
CBepxy OHO THOKPBITO JIBYXCIOWHOM CeMEHHOH 000JO0YKOH, IMJIOTHO CpacTarolIecs ¢ CyXUM OKOJIO-
IUTOJIHUKOM 3€pHOBKH (OIHOCEMEHHOTO Mmioja). bosbmas yacte 00bEMa ceMeHU 3aHsTa 3HOCIEPMOM,
K KOTOPOMY CHHU3Y BIJIOTHYIO IIpHUJIEraeT MEeHbUINI o 00bEMyY 3apoabiil. HapyxHsblil ciioil sH10CcIepmMa
COCTOUT M3 OJIHOTO CJIOS TNIOTHO COMKHYTBIX KyOWYECKHX KJIETOK, 3allOJIHEHHBIX aJeHpOHOBBIMHU 3Ep-
Hamu Oeska (ayleipoHOBBIN cIoil). BHyTpeHHsIs yacTh sH10cTIepMa (MYYHHUCTBIA 3HIOCTIEPM)- U3 KPYII-
HBIX KJIETOK, 3aII0JJHEHHBIX KpaxMaJbHBIMU U aJ€HpPOHOBBIMH 3EpHAMU. 3apOABIII - U3 €ANHCTBEHHON
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CeMSIJIONH, TUIOTHO MPHUJIETAIONICH K dHIOCTIEpMY («IIUTOKY), YKOPOUEHHOTO CTeOeNnbKa, MOYSUKH C JIH-
CTOYKaMH B 3apOJIBIILIEBOTO KOPEIIKA.

[Tno1, 06pa30BaBIIMIICS TOJBKO U3 3aBSI3H, HA3BIBAIOT HCTUHHBIM (BUIIHS, TOPOX, BUHOTPA/I, 3J1a-
ku). Eciu ke B ero o6pa3oBaHuM y4acTBOBAJIM, KPOME 3aBsI3H, U JIPYrHe YacTH LBETKA (LIBETOJIOXKE, OC-
HOBAHUS TBHIYMHOK M JP.), TO TUIOJ HA3bIBAIOT JIOKHBIM (sI0JOHA, 3eMisiHuKa, orypen). [lmon, oGpa-
30BaBIIHICS U3 MHOXKECTBA IMECTUKOB OJHOTO I[BETKA (MaJIMHA), - COOpHBIM (cioxxkHbIM). [Lmoa, o6pa3o-
BaBIIUICS U3 I[EJIOTO COLBETHS, — COIJIOMEM (IIEIKOBHIIA, 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
rpymnnax ecTh IJI0/1bl OJHOCEMEHHbIE (HEBCKPBIBAIOIINECS ) 1 MHOTOCEMEHHBIE (BCKphIBatoIuecs). MHo-
rooOpa3re OCHOBHBIX THIIOB IJIOJIOB MOXET OBITH IIpeicTaBieHo B Tabmuie (1).

Tabauuya 1. OcHoeHble munsl ni10006
THIT OKOJIOTUIOAHHMKA OgHOCEMEHHBIE TIIIOBI MHOTrOoCceMEHHBIE IO
Cvxoit 3eDHOBKA, CEMIHKA, 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 MIOTHBIN, KOKUCTBIN; CpeHUN (MEXKILIOIHHK ), HAanOO0JIee Pa3BUTHIA M MSCHCTBIN; 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 SHAOCTICPME UJIN CEMANOJIAX KOTOPBIX 3aI1aCarOTCA HCHHBIC IMUTATCIIbHBIC BCIICCTBA (I/ICKJHO‘-ICHI/IC
COCTABIISIFOT HEXHbBIC OKOJIOIUIOAHUKH He3peibiX 0000B - MX COYHBIC 3€JIEHBIC CTBOPKH), & B COYHBIX
TUTO/IaX MCTIONIB3YETCS YEIIOBEKOM Yallle BCETO MX MSCHCTBIA OKOJIOTUIOHHK (MCKIIFOUSHHE - CEMEHa UC-
XOJIHO COYHBIX TIOJIOB TPEIIKOT0 OpeXa, MUHAJIS, (PUCTAIIKH, KallITaHa).

OCHOBHBIE THITBI CYXHX TIJI0JIOB U300paKeHbI Ha puC. 3.

Puc.6.3. Cyxue mnomast
1 -3epHoBKa; 2 - cemsiHKa; 3 - opex; 4 —000; 5 - cTtpydok; 6 — KopoOouka

3eproéKka — CyXOW OJJHOCEMEHHOM IUIOJ 371aKOBBIX PACTEHHM, Y KOTOPOIO CeMs IUNIOTHO CPACTAET-
Csl C TOHKMM CYXHMM OKOJIOIUIOJIHUKOM. BHYTpeHHee cTpoeHue 3epHOBKH yXe OBbLIO pacCMOTPEHO (pHc.
6.2).

Cemanka - cyxoil 0THOCEMEHHOH IIJIOJ ¢ KOKUCTBHIM OKOJIOTIJIOJJHUKOM, HE CPacTaloLIUMCs C ce-
MeHeM (TTO/ICOTTHEYHUK, TPEeUnXa).

Opex - cyxoil 0OJTHOCEMEHHOM 10/ ¢ TBEPABIM, OJPEBECHEBIINM OKOJIOIUIOJHUKOM, HE CpacTaro-
uMcest ¢ ceMeHneM (JiecHoi opex, GyHayK). Pa3HOBUIHOCTE opexa - *KEmyap ayoa.

b06 — cyxoif MHOrOCEMEHHOW OJTHOTHE3IHBIN TIOJI C OKOJIOIUIOAHUKOM M3 JBYX CTBOPOK, K KO-
TOPBIM NPUKPEIUIEHBI ceMeHa; 000 pacKpbIBaeTCsl MO OPIOIIHOMY M CIIMHHOMY «11BaM» (6000BBIE pac-
TEHUs: TOPOX, Pacosb, 600k, COsl, YeUEBUIIA, APAXUC).
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Puc. 6.4. Counble 10161
1 - xocTsiHKa; 2 - siroaa; 3 - 10710K0; 4 - TRIKBUHA; 5 - MOMepaHell;6 - 3eMIISTHUYMHA; a - TI0I0HOXK-
Ka; 0 - BHEIJIOJTHUK; B - MEXKILJIOJHUK;T - BHYTPUILIOIHUK; [ - OCTATKH YAIICYKH [[BETKA

Cmpyuox - cyxOl MHOIOCEMEHHOW JBYIHE3IHBIN IUIOJ C MPOAOJIBHOM MNEPErOpoOAKON MEXKIY
CTBOPKAaMHU, K KOTOPOH NPUKPEIUISIIOTCS CeMEHa (KPECTOLBETHBIE: KalycTa, pelbKa, XpeH, ropyula).
bo6 u cTpy4oK BHEIITHE CXOAHBI, TIOATOMY 000l YaCTO HEMPABHILHO HA3bIBAIOT CTPYUYKAMHU.

Kopo6ouka — cyxoli MHOTOCEMEHHOW OJIHO- WJIM MHOTOTHE3JIHBIN TIOJ, BCKPBIBAIOIIUINCS JbI-
pOYKaMU WM TPEIIMHAMU (MaK, TypMaH, XJIOMYaTHHUK).

OCHOBHBIE THUITBI COYHBIX TUIOJIOB M300pakeHbI Ha puc. 6.4.

CouHasi MSIKOTh OKOJIOIUIOAHUKOB 3THX IJIOJIOB, COCTOSIIAS U3 OCHOBHOM 3alacarollei TKaHu, co-
JIepKaT IEHHBIM KJIETOYHBINA COK, OOraThlii caxapamu, KHCJIOTaMHu, BUTaMUHaMu. OJIHOCEMEHHON Cou-
HBII IJI0]1 Ha3bIBAETCSI KOCMAHKOI, MHOTOCEMEHHOU - 220001 WU A200000pA3HbIM TUIOA0OM Pa3JIMYHO-
ro THUIIA.

KocTsHKHM MMEIOT TOHKUN, KOKUCTBHIM BHEIJIOMHUK (KOXKHILY), COUYHBIA MSCHUCTBIA MEXKIIOJAHUK
(MSIKOTBb) M TBEPIBIA OJIPEBECHEBILUN BHYTPUIUIOAHUK, 3aKIHOYAIOIIMI B ceOe €IMHCTBEHHOE CEeMs
(BUILIHSA, yepelHs, adpUKoC, MePCUK,, YepéMyxa, MUHAAIb, TpEeUKUil opex). B ToBapoBeneHUN II0bI
KOCTSIHKM Ha3bIBalOT KOCTOYKOBBIMHU IUIOJIaMU. Y MAJIMHBI, €XKEBUKHU IUJIOABI MPEACTABISIOT COOOM
CIIO)KHBIE KOCTSIHKH, 00pa30BaBIIMECsS M3 COBOKYIMHOCTH MECTUKOB OJHOTO IBETKA (B OBITY MX 4YacTo
HETMPaBUIILHO HA3BIBAIOT «ArofgamMu»). CouHble MHOTOCEMEHHBIC (MCTUHHBIE WJIH JIOKHBIE) TIObI Ha3bI-
BaroT sirogamu. Koxwuiia aroj - TOHKUH IIOTHBIN BHETIOIHUK, @ MAKOTh MIPEJCTaBIsIeT cO00M pa3poc-
ITUECs] MEXIUIOJHUK U BHYTPHUILUIOJHHMK, B KOTOPBIE MOTPYKEHBI MEJKHE ceMeHa (BHHOTrpaj, TOMar,
CIIaJIKUi Tiepell, OaKiIakaH, XypMa, CMOPOJMHA, KPbDKOBHUK, YEPHUKA, KIIOKBa, OpyCHHUKA U JIp.).

Counble 110,161 00JI€€ CIOKHOTO CTPOCHHS (YaIlle BCETO JIOKHBIE) HOCSAT Ha3BaHHE «SITr0000pa3-
HBIX» (S0JI0KO, THIKBMHA, 3eMJISIHMYWHA, ToMepaHel). A6n0ko - JOXHBIA COYHBIH MHOTOCEMEHHOM
IJ10/1, B 00pa30BaHNUU KOTOPOT'O y4aCTBYET HE TOJBKO 3aBsI3b I[BETKA, HO U pa3pocileecs IIBETOI0XKE (Xa-
paKkTepeH Ui PO30OLIBETHHIX: A0JI0HS, TpyIIa, aiiBa, psiOuHa, OOSPHIIITHUK).

BuennonHuk (KOXXKHIIa) U MSCUCTBIN CIaJKUI MEXIUIOAHUK YHOTpEOSIOTCS B MULLY, a TpyObIil
KECTKOKOYKUCTBII BHYTPUIUIOJHUK LIEHHOCTH HE MpeACTaBisieT. TolKeuHa - TOXKHBIIA COUHBIA MHOTOCE-
MEHHOM IO, XapaKTEPHBIN JIs1 THIKBEHHBIX pacTeHU# (OTypell, AbIHS, ThIKBA, ap0y3, Kabauok, maTHucC-
COH). BHeNMnoMHUK 3TUX TUIOAOB YacTO TBEPIBINA, TPYyObIH, a MEXKIUIOAHUK U BHYTPUILIOJHUK - MSICH-
cTble, couHble. OCOOBIIl TUIT JIOXKHOTO COYHOTO TUIOZa UMEET 3eMIITHHUKA - 3TO MSCHCTOE, pa3pocuieecs
KOHHMYECKOE LIBETOJI0XKE (IIJI0I0JI0KE), YCETHHOE MHOKECTBOM MEJIKUX IIOJANKOB-CEMSIHOK. Takoi mioa
HA3bIBACTCS «3eMaAAHUYUHOMY. [lmon UMTPYCOBBIX pacTeHHil (IMMOHa, ameilbCMHa, MaHapuHa,
rpeiinpyra U Ap.) HOCUT oOlee Ha3BaHUE «HomepaHey». Ero BHEIIIOMIHUK — MITKOKOXKHUCTBIH,
OKpalIeHHbIN, Ooratelii 3gupHbIMU Macinamu («QIiaBeo»); MEXIIOTHUK - OeJblid, CyXol, TyOuaThlii
(«anpbeno»). I'MaBHYIO MHUINEBYIO IEHHOCTh MPEACTABISET COYHBIM BHYTPUIIOJHUK — MSICHCTHIC
JOJIbKH, COCTOSIIINE U3 HATIOJTHEHHBIX COKOM BOJIOCKOB (BBIPOCTOB BHYTPEHHHUX CTEHOK 3aBSI3H).

Mamepuansi: 3aMOYEHHBIE 36PHOBKH MIIEHUIIbI, CEMSIHKH MOJCOJHEYHUKA U TPEUUXU; JIYIbI; MO-
CTOSIHHBIE TperapaThl CPE30B 36PHOBKH; MTPENapOBATIbLHbIE UTJIbI, OPUTBHI.

Oo0bexT 1. [locTosIHHBIN NMpenapaT MONepevyHoro paspes3a 3epHoBKHU. [Ipu Manom yBenndeHUH
MHUKPOCKOIIa HaXOAAT YETKO BUJIMMBIN Kpail cpe3a, MOMELIAIOT €ro B LIEHTP MOJI 3pEHUsI 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, COCTOALIMNA M3 OJHOIO Psa KPYIHBIX IPSAMOYIOJBHBIX
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 HeOOJIBILIOro yyacTKa cpe3a ¢ 0003HAYEHUAMU JIeTalleH.

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 9HI0CTIEPMY, IIOYEUKY C KOJIAYKOM, KOPEUIOK C KOJMAaYKoM, CTeOenEK U AMu0IacT; 3aTeM Je-
JIAOT CXEMaTHYECKUI PUCYHOK 3apoJiblliia 36pHOBKH ¢ 0003HAYEHHUEM €T0 HJIEMEHTOB.

O0bekT 3. Cemsanka rpeunxu. HaznpesaroT OpUTBON KOXKHUCTBIM TEMHO-KOPHUYHEBBIN OKOJIOTLION-
HUK CEMSHKHM M CHUMAIOT €ro, 3aT€M HIJION HaJpbIBalOT TOHKYI0 CEMEHHYI0 KOXypy. OOpalaroT BHU-
MaHHe, YTO CeMs JISKUT CBOOOJHO M HE CPACTAETCS C OKOJOIUIOAHHUKOM, KaK Y 3€pHOBKH, a CEMEHHAs
KO)Kypa IUIOTHO IPUJIEraeT K 3HJ0cIepMy ceMeHH. Jlanee pa3pe3aroT TpEXrpaHHOE ceMs 1o pedpy U ¢
MIOMOIIIBIO JTYTTBI BBISIBJISIFOT O€JIBI MYYHHCTBIA SHIOCHIEPM U JISKAIIUKA BHYTPH HETO JKEITOBATHIN M30-
THYTBIN 3apOJIBILL; JEJIal0T CXEMATUYECKUN PUCYHOK CEMSHKH IPEUYUXU B pa3pese.

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

KOHTPOJIBHBIE BOITPOCHI

Kakne Mmopdosaornueckue rpymniibl ChIpbs BBl 3HaeTe?

OCHOBHBIE TMarHOCTUYECKUE NPU3HAKH JIUCTHEB

OcCHOBHBIE TMarHOCTUYECKUE MPU3HAKH JIUCTA Yasi

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

Ha xakue rpynimsl pa3fenstoT opraibl pacTeHun?

Kakue opranel OTHOCAT K BereTaTUBHbBIM?

Yro Takoe moder?

Kakue Buon3aMeHEHHbBIE TOOETH HCTIONIB3YIOTCS YETOBEKOM B IMULTY?

0. KakoBsl ¢pyHKInu nucta’?

1. Uro takoe kamOuii 1 KakoBa ero GyHKIuA?

12. Kak pa3nu4uth cTe0enb 1 KOPEHb 0 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. Yro Takoe ClOXKHBIN IO U comioane?

18. KakoBa knaccuduxarus mioao?

19. Yewm onpenensieTcs muIieBast ICHHOCTh CyXHX M COYHBIX II0Z0B?

20. YeM 3epHOBKA OTJIMYAETCS OT CEMSHKU?

21. Yem 600 oTamyaercs OT CTpydKa?

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

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

24. Ha30BUTE THUIIBI ST0I000Pa3HBIX TUIOIOB.

25. [Touemy s16JI0KO CUUTAETCS JIOKHBIM TUI010M?

26. KakoBo cTpoeHHE THITHYHOTO CEMEHH?

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

RROOoN Ok wNE
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NABOPATOPHOE 3AHATUE N24

Tema : AHAaTOMH4YECKOE CTPOECHHUE PA3JIUYHBIX BHA0B PACTUTEIBLHOIO ChIPbS, HCIOJIb3yEMOI0 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-
(haOpUKaTOB M MPOJOBOIBCTBEHHBIX TOBAPOB, BIHUSIOIIMC HA ONTUMH3AIMIO TEXHOJIOTUYECKOTO MpOoIiecca,
KauecTBO U 0€30MaCHOCTh TOTOBOM MPOAYKIUHU, 3(H(HEKTUBHOCTD U HAJICHKHOCTH IMPOIIECCOB MPOU3BO/ICTBA;

1. TEOPETUYECKASA YACTDb

IIpsiHOCTH — 3TO IPOJYKTHI PACTUTEIBHOIO MPOUCXOXKICHUS (IIJI0AbI, KOPHH, JIUCThS U AP. YAaCTH
pacteHuii), obnaaaonme XapakTepHBIMUA apOMAaTOM U BKYCOM, OOYCJIOBJICHHBIMH COJIEPKAHUEM B HHUX
3¢upHBIX Macen. /loGaBiieHHbIE B HE3HAUUTENIbHBIX KOJIMYECTBAX B IHILIEBBIE NMPOIYKTHI MPSHOCTU
yIy4YIIal0T UX BKYCOBBIE M apOMAaTHYECKHE CBOMCTBa. MHOTHE MPSHOCTH 00T at0T OaKTePUIIUIHBIM U
AHTHOKHUCIIUTENIbHBIM JICHICTBUEM, YTO CIIOCOOCTBYET MPOJUIEHUIO CPOKOB XPAHEHUS MUIIEBBIX MPOIYK-
TOB, B KOTOpBIE J100aBIAIOT NPSIHOCTH. OTIMYUTENbHAs OCOOEHHOCTh KJIACCHUUECKUX NMPSHOCTEH — UX
YHUBEPCAJIbHOCTh. POIMHON OONBIIMHCTBA MPSHOAPOMATUYECKUX PAacTeHUH siBisercs: cosineuHoe Cpe-
JMHO3EMHOMOPBE WIIM TPOTHKH, T.€. PETMOHBI 36MHOT0O IIapa ¢ OOJIBIION MPOJOJIKUTEIBHOCTBIO CBETO-
BOT'O JIHA, TEIUIBIM U JOCTAaTOYHO BJIAXXKHBIM KJIMMaToM. IIpsSHOCTH, U3rOTOBIIIEMBIE U3 ITUX PACTCHUH,
3aBo3saTca B Poccuro B cymieHom Buje. B Hamiel ctpane (KpoMe JiaBpa) OHM HE Ipou3pactaroT. Bee
OHH, TIOMUMO KYJMHApUH, IPUMEHSIOTCSI B KOHCEPBHOM, MICOMOJIOYHOMN, pIOHON U JIPYTHX OTPACISIX
IUAIIEBON TPOMBIIUICHHOCTH.

OOBEeKTOM HKCHEpPTH3bl SABJISAIOTCS Hauboisiee MONYIsSIpHbIE, MEXIAYHApOJIHble IO MPUMEHEHMIO
IPSIHOCTH, SIBJISIOLIMECS KJIACCUYECKUMHM JJis OOJIBIIMHCTBA HAllMOHAJIBHBIX KYXOHb: 0aJlbsH, BaHWJIb,
I'BO3JIMKA, UMOUPb, KapJlaMOH, KOpUaHJIp, KOPUILIA, JIABPOBBIN JIMCT, MyCKaTHBIA OpeX, MyCKaTHBIN IIBET,
neper; Oemnbli, meper AYUIUCTBIN, epell KpacHbIl, mepel 4epHblid, TMUH, madppad. OOmuM A 3TUX
NPSIHOCTEH SBJISETCS IPUMEHEHHUE B ITPEIBAPUTENIEHO 00pab0TaHHOM U CYIIEHOM BUJIE .

ApomaThdecKkue M QyIINCThIE BEIIECTBA IPUMEHSAIOTCS B IUINEBON IIPOMBIIUIEHHOCTH U KyJIMHa-
pHH JUTS TPUAAHUS TPOAYKTY cnenuduyeckoro apomara. OHM NPECTABISAIOT COO0H MHOTOKOMIIOHEHT-
HbIE€ CMECH HaTypaJbHBIX I(HUPHBIX Macell, HaCTOEK, HKCTPAKTOB, AYHIMCTHIX BEIIECTB, B TOM YHCIE
CUHTETHYECKUX, IPUAAIOLIME MUILEBOMY IIPOLYKTY XapaKTEepPHBIN apoMar.

HarypanbHble apoMaTru3aTopsl UCIONB3YIOTCSA B MUIIEBOM MPOMBIIIIEHHOCTH OTPAaHUYEHHO U3-3a
BBICOKOM CTOMMOCTH HCXOJHOTO ChIPbsl, OTPAHUYEHHOCTH MPUPOIHBIX CHIPHEBBIX PECYPCOB, CIA0OCTH
WIM HEJAOCTAaTOYHOW CTaOMJIBHOCTH CO3JaBaeMbIX MMHU HaTypalbHBIX apoMmMaToB. B mpsiMom cmbicie
CJIOBa apOMaTHbIE PACTEHUS HE SIBJIAIOTCS MUILIEBBIMU J0OaBKaMH, HO UX MIMPOKOE MPUMEHEHHUE B IH-
TaHUU HApOJOB MHOTMX CTPaH BBI3bIBAET HEOOXOJUMOCTb OXAapaKTEpPH30BaTh 3Ty TPYIIY BKYCOBBIX
BEILECTB.

banpsH, 3Be344aThIil aHUC — TUIOJBI BEYHO3EJIEHOIO0 TPOIUYECKOTO JepeBa U3 CEMENWCTBa MarHo-
TMeBbIX. balbsH MMeeT ciaaKkoBaThlil BKYC U 3amax, mofoOHbI aHucy. Ilpumensiercs OanpsH B xie00-
IIEKapHOM U KOHJIUTEPCKOM IIPOU3BOCTBE.

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

I'Bo3auKa — BBICYLICHHBIE HEPACKPBIBIIMECS LIBETOYHBIC IOYKHU JEpPEBa CEMENWCTBA MHUPTOBBIX.
Poxunoit reo3nuku siBasitoTcss Mosiykkckue octpoBa. I'Bo3inka 067agaer KryduM BKYCOM U SIPKO BbI-
pakeHHBIM apoMaToM. M crosb3yIoT rBO3AMKY ITPU U3TOTOBJIEHUN Pa3IMYHbIX KOHCEPBOB, MApUHAIOB U
T.J.

KapnamoH — 110,16l IPSHOTO TPAaBSIHUCTOTO TPOIMMYECKOTO PAaCTEHHs CeMeNHCTBa UMOMPHBIX, UMe-
€T CWJIBHBIN NPSIHBIA apoMaT, KOTOPBIN ONpPEAEINIIET €ro NPUMEHEHNE B KOHAUTEPCKON MPOMBIIIIEHHO-
CTH.
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Kopuna — kopa HECKOJIBKHX BHJIOB JIEPEBbEB CEMENCTBA JaBPOBBIX. [I[pUMEHSAIOT KOpHUIYy B XJie-
OoreueHnH, B MPOU3BOJICTBE KOHIUTEPCKUX U PHIOHBIX U3/ICTINI, HAITUTKOB.

IIPAKTUYECKAS YACTD
3ananune 1.AHau3 OyTOHOB rBO3IUYHOIO /IepeBa

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

CemeiictBo: Muprossie (Myrtaceae)
Buemnuii Bua coipbsi. ByToHsl 0 (hopMe HarmOMHUHAIOT 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 CIIOXKEHBI B BUE Koumauka. [[nuna reo3auku 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).

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

1 — YaleauCTHKH; 2 — HbLUIbHUKH;
3—HUTH THIYUHOK; 4 — CTOJIOUK;
5—COCYIUCTBIE ITYUYKH;

6 — Kele3Kn;, 7—HaaIeCTUYHBIN JUCK

Mukpockonus. CTpoeHHe TpeyrojbHbIX 3yOIOB ya-
IIEYKH U OKPYIJIBIX JICECTKOB BEHUYHMKA MPAKTHUYECKU HE OT-
JTUYarTCsa oT cTpoeHus 3aBsizu (puc. 30). 3aBa3b UMEET MEIKOKIETOYHBIN AMUIEPMHIC C TOJICTON KyTH-
KyJnoii (1) ¥ BBIMYKIIBIMU YCTHHIIAMHU.

Kpynzble a3¢pupHOMacinyHble BMECTUIIUINA OBAIbHONW (POPMBI PACIIONIOKEHBI B JBa Psijia MO/ dIIU-
JEPMHUCOM MEXAY M30JMaMETPUUECKUMU KIETKaMH MapeHXUMbI (2); OTHOPSIHOE KOJIBLO COCYAUCTBIX
my4koB (3) CONMpoOBOXKJIaeTCs CKICPEHXHMHBIMU BoJIOKHamu (4). Berpewarorcs npyssr (5). ['yOouaras
TKaHb C KPYIHBIMH MEKKIETHUKaMU (6).

3aganue 2. AHAJIHM3 KOPbI KOPHIBI

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

CemeiictBo: JlaBpoBsie (Lauraceae)
Buemnune npusnaku. Kycku kopsl B BUsie TpyOOK MM Ke-
J00KOB, 1yinHOK 6-10 oM, TonuuHo# 1-3 mm. Hapyxnas
MOBEPXHOCTh KOPBI CJIErKa MOPIIMHUCTAs CepoBaTO-0ypasi C
MEJKUMH YNYeBUYKaMHU. BHYTpEHHssI TOBEPXHOCTH KOPBI
riajKkas, KpacHoBaTo-Oyporo 1seta. M31om poBHBIi, 3ep-
HUCTBIH, TOXKe KpaCHOBATO-OyphIif. 3amax CHIIbHBIN, apo-
MaTHbIN. BKyc ciaakoBaThli, IPSHBIN, CIETKA BSKYIIUN.

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

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, Jejas JBa KOJBIEBBIX HaJpe3a U COSAMHSAA MX MPOJOIbHBIM Hajape3oM. Kopa
CHMMaeTcsl B BUjie TpyOOK min »keno0koB. CylaT Ha COJIHLE.

Muxkpockonus (puc. 31). Bce kneTku nmapeHXMMbI KOPbI OKpalleHbl B KPaCHOBATO-OypHId IIBET,
T.K. cogepxar ¢iobaden. IlapeHxuma mepBUYHOM KOPBI COCTOUT M3 TAHICHTAIbHO BBITAHYTBIX U
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; 6—TpYyNIbl MEJIKHX BOJOKOH; 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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R 02 KJieTKu 3amoHeHbl OUeHb MEIKUMH KPaxMajibHBIMU 3€pHa-

mu. Padupl okcanara Kanblus pacnoararoTcs B KIETKaxX
CepALeBUHHBIX ydyei. KameHucThle Ki1eTku cinabo yrommensl. KineTku ¢ 3pupHbIM MacioM pacnoso-
’KEHBbI, B OCHOBHOM, BO BTOPHYHOM Kope. B nepBuuHoil — BeTpeuatorces pesiko. CUTOBUAHbBIE 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 SIATEITHANBLHBIX, COSIMHUTEIBHBIX W MBIMICYHBIX TKaHEH KMBOTHBIX.
dopmupyemsie komrereniuu: [1K-4 - crnocober ONpEeNEeNsITh U aHAIU3UPOBATh CBOMCTBA CHIPHS,
morypaOprKaTOB M MPOJIOBOILCTBEHHBIX TOBAapOB, BIHAIOIIME HA ONTHMHU3AIUI0 TEXHOJOTHYECKOTO IPO-
1ecca, KauecTBO U 0e30MacHOCTh TOTOBOM MPOAYKINH, 3()PEeKTUBHOCTh M HAJEKHOCTH MPOIECCOB MPOU3-
BOJICTBA,

1 TEOPETHUYECKASA YACTb

Kak n y paCTeHHﬁ, 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. CTpoeHHe KJIETOK PACTeHUH U KMBOTHBIX B OOIIMX
yepTax CXOJHO, HO €CTb U CYLIECTBEHHbBIE pa3iauuusa. Bo-NepBBIX, Y KUBOTHBIX KIETOK HET YKECTKOU
HpO‘—IHOfI CTCHKHU M3 IMOJIUCaxapuaoB, MMO3TOMY HUX (bopMa JAO0BOJIbHO M3MCHYMBA, POJIb 000JI0YKH BbI-
MOJHSAET OENKOBO-TUIMIHAS LUTOIUIa3MaTHUecKass MeMOpaHa, IepeBapuBaeMas NHUILIEBAPUTEIbHBIMU
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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 Pa3JEJAIOT HA YEThIPE TPYIIIBL INUMENUATIbHBIE, MbIUEUHbIE, COCOUHUNIETb-
Hole u HepeHble. Hanboubliee NUIEeBOE 3HaUEHNE UMEIOT IIEPBbIE TPU TPYIIIHL.

IIoKpOBHBIN SNIUTENNN TIOKPBIBAET BHYTPEHHUE U BHEIIHKME ITIOBEPXHOCTH KUBOTHOT'O OPraHU3MA.
Ero rnaBHasg QyHKIMS- 3alIUTa HUXKEISKAIIUX CTPYKTYp OT MEXAaHMYECKMX HMOBPEXICHUH U IMPOHMK-
HOBEHHUSI MUKPOOPraHu3MoB. Kpome Toro, ero KJIeTKH BHIMONHAIOT (DYHKIIMK BCACHIBAHUS, BBIICTICHUS U
BOCIIPUATHUSA Pa3ApaKCHUsL.

Coenunnrensublie Tkanu (CT) no cBoeMy CTpOEHHUIO PE3KO OTIMYAIOTCS OT SNUTENNAIbHBIX. X
KJIETKHM PacIOJI0XKEHbI PhIXJIO, OCHOBHYIO YaCTh MX MAacChl COCTABIISET MEKKIECTOUHOE BELIECTBO OEIIKO-
BOM MIM yrieBogHO-O0enkoBor mpupozsl. I'naBnas ¢ynkuus CT — omopnas. M3 3Tux TKaHe# coCTOHUT
CKEJIET KUBOTHOT'O, OHU IOKPBIBAIOT CHApYXH pa3IM4YHbIC OpraHbl, OTIAENSAS UX IPYr OT Apyra, OKpy-
KAIOT KPOBEHOCHBIE COCY/bI U HepBhl. Bropas ¢ynkmust CT — nutarensHas (Tpoduyueckas) U 3aluTHAS
( TOCKOJIBKY B HEH colieprKaTcs KJIETKHU, MOIVIOIIAIOLINE TaTOreHHbIE MUKPOOPTaHU3Mbl M MHAKTUBUPY-
IOLLUE YY)KEPOJHBIE OCJIKH C TOMOUIBIO «@HTUTEID).

Mexknerounoe BemecTBo CT MoxkeT ObITh aMOP(PHBIM WM BOJOKHUCTBIM, KOTOPOE IIpEICTaBIIe-
HO TpeMs BUJAaMHU BOJIOKOH: KOJIJIAr€HOBBIMH, 3JIaCTUHOBBIMM M PETUKYIMHOBBIMHU. KoJutareHoBbIe BO-
JIOKHA O4Y€Hb TOHKHE, OEJIOro 11BeTa, pacnoiaralTcs My4YKaMH, HE BETBATCS, OYeHb rMOKHE, HO HE 3Ja-
CTHYHBIE, COCTOST U3 HEIOJIHOLCHHOIO O€lKa KOJIJIareHa, yCBaUuBaIOTCsS OPraHU3MOM 4YEJIOBEKa OYEHb
cnabo u MeaneHHo. IIpu ponroi Bapke KoJiJIareHOBbIE BOJIOKHA CHIIBHO HaO0yXalooT U pa3BapHUBaOTCH,
IPEeBpAIasCh B JKENATHH U 00pa3ys Mocie OXJIaKAEHUs CTyIeHb (Tesb). DIacTUHOBBIE BOJIOKHA TOJ-
CTbl€, BETBALIMECS, THOKH, 3JACTUYHBI M XOPOLIO PACTSHKUMBI, PAcloyiaraloTcs Mo OJAMHOYKE, COCTOAT
U3 HETIOJIHOLICHHOTO OeJIka 3JIacTUHA, He Ha0yXaloT B BOJIE, HE PA3BAPUBAIOTCS U HE yCBaUBAIOTCs. BbI-
COKO€ COJEPKaHUE ITACTUHOBBIX BOJOKOH B MSCHOM CBIPbE JIEJIAET €r0 OYEHb JKECTKUM. PemukyauHo-
éble BOJIOKHA OYEHb TOHKHE, HUTEBHUJIHbIE, BETBSTCS, 00pa3ysl CETKY BOKPYI KPOBEHOCHBIX COCYAOB U
MBILIEYHBIX BOJIOKOH. OHM COCTOSIT U3 HEHNOJHOLEHHOI0 OelKa PEeTUKYJIHHA, CXOJHOIO C KOJUIAar€HOM,
He Ha0yXaroT, He Pa3BapUBAIOTCS U HE YCBAUBAIOTCA.

Paznuunsle Bunpl CT pasznuyaroTcs MO THUIY M PACIOJIOKEHUIO KIIETOK, 110 CBOMCTBAM MEXKJIE-
TOYHOT'O BEIIECTBA, 10 THUIIAM BOJIOKOH, MX PACIOJIOKEHUIO U COOTHOUIEHUIO. Pa3nnyaroT Tpu rpynmsl
CT: markue (pbixjasi, MIOTHAas, pETUKYISIpHAs, )KUPOBasi), TBEpble (XpsllieBas U KOCTHas) U KUIKUE
(xpoBb U MUMPa).

Puc. 7.1. Cmpoenue MazKux coeOuHuUmMe1bHbIX MKAHel
A - pbIxJIast BOJIOKHHCTAS; b - mitoTHas BonokHuUcTas; B - xuposas;
1 - pubpoOnacTel; 2 - My4KH KOJJIAT€HOBBIX BOJIOKOH; 3 - Makpodaruy;
4 - HIaCTUHOBBIE BOJIOKHA; 5 - aMOPpHOE MEXKIETOYHOE BEUIECTBO; 6 - )KUPOBBIE KIETKH.
Puixnasa eonoxnucmasn mxans IUPOKO pacpOCTPAaHEHA B )KUBOTHOM opraHu3Me. OHa OKyThIBaeT
BCE OpraHbl JKUBOTHOTO, 00pa3yeT KapKac (CTpOMY) MHOTMX OPIaHOB M MPOCIOMKH MEXIy HUMH, CBS-
3bIBAET KOXKY C JISKAIIUMH MOJ HEMl CTPYKTypamu, 00pa3ys «OJKOKHYIO KJIETYaTKy», COJIEPKUTCS B
MBIIIIAX, TOKPBIBAET KPOBEHOCHBIE COCYABI U HepBbl. Prixnas BonokHucTas CT COCTOMT M3 KIETOK,
penKo pa3OpocaHHBIX B MEKKIJIETOUYHOM BellecTBe (Makpodaru, pudpobiacTsl, MUTMEHTHbIE, )KUPOBBIE,
IUIa3MaTUYECKUE), COJIEprKallleM TakKe OOJBIIOE KOJIWYECTBO BOJOKOH. Makpodaru BBHITONHSAIOT 3a-
HIIUTHYIO (QYHKIUIO, TIOTJIONIAs U MepeBapuBasi MEPTBbIE KJIETKH, O0JE3HETBOPHBIX OaKTepuil U Ipyrue
qy)XKepoJHble yacTHulbl. [In1a3maTndyeckrue KIeTKH BbIPaOdaThIBAIOT 0COObIE OENKU-aHTUTENa, UTPAIOIINe
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BOXHYIO POJIb B oOecrieueHnd MMMyHHUTeTa. CHIIBHO pa3BETBIICHHBIC TUTMEHTHBIE KIIETKH (XpomaTodo-
PBI) BCTPEUAIOTCS TOJIBKO B KOKE WIIM PaJy>KHON 000JIOUKE II1a3a.

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 OpPIaHM3ME TaM, IJ€ CO3JacTCs NOBBIIIEHHAs MEXaHUYECKasl Harpy3Ka: U3 HEE 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-
r'o BEUIECTBA U OCOOBIX KJIETOK C OTPOCTKaMU. 13 3TOl TKaHU COCTOST KPOBETBOPHBIE OPTaHbl (KOCTHBIM
MO3T, Celle3eHKa, JIUM(aTUYeCcKue y3ibl), OHa COIACPIKUTCS B MEUEHU U CIU3ZHUCTHIX 000J0YKaX MUIIIEeBa-
PHUTENIBHOTO TPAKTA.

Kuposass CT He UMEEeT NPAKTUYECKH MEXKKIETOYHOTO BEIIECTBA, COCTOMT M3 IUIOTHO YIaKOBaH-
HBIX J)KHPOBBIX KJIETOK U HEOOJBIIOTO 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 JKHUpa U IHPOKO UCIOJIb3YETCS B KAYECTBE MUIIEBOTO ChIPbS.

Teepabie CT (xpsimeBasi 1 KOCTHast).

Xpawesas mkanb COCTOUT U3 KJIETOK (XOHJIPOLIMTOB), TMOTPYKEHHBIX B YIPYroe MEXKKIETOUHOE
BELIECTBO, COCTOsIIEE U3 OeliKa XOHJIpUHA U KOJUIAar€HOBBIX WJIM AJIACTUHOBBIX BOJIOKOH. B 3aBHcHMO-
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'MOOK; OH 00pa3yeT MEKII03BOHOUHBIE TUCKU, HAXOAUTCS B CYCTaBHBIX CyMKax U
MeCTax MPUKPEIUICHUN CyXOXKWINM K KocTsM. XpsmeBass CT npakTuuecku He UMEET MUILEBOW LIEHHO-
CTH, HO U3 HEE MOJYYarOT )KUBOTHBIN KJIEH U JKEJIIATHH

Kocmmuas mkanv - OCHOBHON KOMIIOHEHT CKEJIETA KUBOTHBIX. JTa OYE€Hb IPOYHAs TKAHb COCTOUT
U3 PEIKUX KJIETOK C OTPOCTKaMM, MOTPYKEHHBIX B TBEPJI0€ MeXKieTouHoe BemiecTBo. Okono 30% ero
IIPUXOJIUTCS. HA OCCEMHOBBIE BOJIOKHA, CXOJHBIE C KOJUIAr€HOBBIMH, a ocTalbHble 70%- 3TO MUHEpaIb-
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 JXMBOTHBIX MCHOJB3YIOT B KQUE€CTBE CHIPbsI JJIsi BHIPAOOTKH KOCTHOIO KMpPa, KOCTHOM MYKH,
KeJlaThHa U Kiiesl.

Kposw yboliHOTO CKOTa, UMEIONIasi BBICOKYIO MUILEBYIO IIEHHOCTh, UCIOJIb3YETCS B KaUe€CTBE Chl-
Pbsl B IUILEBOM (U1 BBIPAOOTKH HEKOTOPBIX BUIOB KOJI0AC M MOTY4YEHUs! OEITKOBBIX KOHLIEHTPATOB) U B
(apmaleBTUUECKON MPOMBIIUIEHHOCTH.

Mbimeynble Tkanu (MT) cocTosT U3 yIIMHEHHBIX KJIETOK- BOJIOKOH, CIIOCOOHBIX K COKpaille-
HUIO, T. €. 3aMETHOMY M3MEHEHHIO JUIMHBI 32 CYET OCOOBIX COKPATUMBIX OETKOB (aKTMHA U MHUO3HMHA).
I'maBHast pynkus MT - nBuratenpHas: OHHM 00ECIEUMBAIOT JABH)KEHHE YacTeil CKeleTa, AeATelbHOCTh
cep/ua, U3MEHEHHE TOJIbIX BHYTPEHHUX OPraHoB, AHMAMETpa KPOBEHOCHBIX COCYIOB, 3pauka u np. Ilo
CPaBHEHHUIO C IPYTUMH TKaHSIMH XUBOTHBIX MBIILIEYHBIE HMEIOT CaMYIO0 BBICOKYIO MUIIEBYIO LIEHHOCTb,
MTOCKOJIBKY COCTOSIT M3 TIOJIHOIEHHBIX OenkoB. Pazmmuaror Tpu Buga MT: momepedHo- mojocartyio,
TIAJIKYI0 U CEPACUHYIO.

Ilonepeunononocamas MT coctaBisieT oCHOBHYIO Maccy (10 65-70%) CKelneTHBIX MBI (Msica)
yOOMHBIX >KMBOTHBIX, NTULBI U PbIOBI U COKpAIAETCs MPOU3BOJIBHO, T. €. MO BOJE JKUBOTHOrO. JTa
TKaHb COCTOMT U3 MHOTOSJIEPHBIX BOJIOKOH, B KOTOPBIX pPa3IMyar0T MeMOpaHy(capKoJeMMYy), LHTO-
1a3My(capKoIia3mMy), MHOTOYUCIICHHBIE OBaIbHBIE Apa, PACHOJI0KEHHbIE BOIN3H CapKOJIEMMBI, U BbI-
TSHYTBIE BJIOJIb OCH BOJIOKHA, JIEXKAIIUE NMapaJljIeIbHO TOHKHE HUTH - MUODUOPHUILIBI, COCTOSIIINE U3 CO-
KpaTUMBbIX O€JIKOB (aKTMHA U MHO3UHA).
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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)
Yy4acTKOB, IIPHUYEM BO BceX MHO(DUOPUIIIAX JAHHOTO BOJIOKHA 3TH 30HBI PACIOI0KEHBI CTPOrO JPYT MO
JPyroM, 1o3TOMy IPU MUKPOCKOIMMPOBAHUM BHJIHA TOHKas MONEpeYHasl HCYEPUYEHHOCTh BOJIOKHA, J1aB-
mrast HazBanue sromy Tuny MT. C Bo3pacToM KHUBOTHOTO YBEIMYUBACTCS COJIEPIKAHUE B MBIIIIAX PhIX-
aoit u xupoBoil CT, 4TO NPUBOJUT K CHUIKEHUIO KayecTBa MsICa, MOCKOJBKY OOJIBILIOE COAEpKaHHE
KOJIJIAT€HOBBIX M AJIACTUHOBBIX BOJIOKOH JIeNIaeT ero 0oJiee jKeCTKUM M IUIOXO yCBauBaeMbIM. B wsice
JIOMalIHEN NTULBI U PbIObI coAepKUTCS MeHblIe 31eMeHToB CT, mo3TOMy OHO Jierde pa3BapuBaeTcs U
yCBaMBaETCs.
I'naokas MT coctaBisieT OCHOBHYIO MAacCy MBIIIL BHYTPEHHUX OPraHOB U COKPAILLAETCs] HEIPOU3-
BOJIBHO, T. €. HE3aBUCUMO OT BOJIM KUBOTHOTO.
Cepoeunas MT urpaer riaBHy0 pojib B HEIPOU3BOJIbHOM, PUTMUYHOM aBTOMAaTHYECKOM COKpa-
IICHUH Ceplla )KUBOTHBIX. [10 cBoeMy CTpOEHHIO U MUIIEBOM [IEHHOCTH OHA CXOJIHA C MOMEPEYHOII0INO-
catol ckenetHon MT.

Puc. 7.3. Ctpoenue rnankoii (A) u cepaeunoii (b) MpleuHbIX TKaHen
1 - MpIIIIEYHOE BOJIOKHO; 2 - 41p0; 3 - MUOGUOPUILIEL, 4 - capKoJIeMMa;
5 - capkorutazMma; 6 - peixiaas CT

KonnyecTBEHHOE COOTHOIIEHNE MBIIIEYHBIX U COEIUHUTEILHBIX TKAHEH B MSICE CKOTa 3aBUCUT OT
BHJIa U TIOPOJBI )KUBOTHOTO, €r0 BO3pacTa, M0Jia, CTENIEHH YINUTAHHOCTHU, JTOKAJIU3allMi €ro B TyIle, a
BBISIBIICHUE 3TOTO COOTHOIICHUS JIS)KUT B OCHOBE TOBAPOBEIHON OIEHKH KAa4YeCTBA WMJIM JKCIIEPTU3BI
MSCHBIX TOBApOB.

[IumeBass IEHHOCTHh Msica OMPENESAETCS MUTATETLHON M OMOJIOTMUECKOW IEHHOCTBIO COJMepkKa-
mmxcs B HeM OenkoB. ['oBsignHa, 6apaHiHa U CBUHMHA 10 OETKOBOM IIEHHOCTH U MaCcCOBOM JI0JIe He3a-
MEHHUMBIX aMHUHOKHCIIOT CYIIECTBEHHO HE pazinyaroTcs. B Msce B3pOCIbIX )KMBOTHBIX BO3PACTaeT CO-
JepKaHue METHOHWHA, BAIMHA, W30JeHIMHA, (DeHUIalaHnHA U apTuHUHA. MaccoBasi ToJisl TOJTHOIEH-
HbIX OETTKOB B CBUHMHE HAWOOJbINAs, B TOBSIAMHE W OapaHWHE HA WX OO Mpuxoautcs 85% oomero
KOJIM4YecTBa OENMKOB; B Msce MonoaHska ux Ha 0,5-1% MeHblle, 4ueM B MsCE B3POCIbIX KUBOTHBIX, HO
KOJUTareH Msica MOJIOJHSKA JIerde pa3BapuUBAeTCs, IMOATOMY IIOCJIE€ TEPMHUYECKOM OOpabOTKH OHO
HeXHOe. B mepeHel yacTu Tyl HEMOJHOIICHHBIX OEJIKOB OOJIbIIIe, YeM B 3a/IHEH.
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2 INPAKTUYECKASA YACTDH
3A/TAHHE Nel. H3YYEHHUE COEJUHUTE/IbHBIX TKAHEH

Obvexmpi: TIOCTOSTHHBIC OKpaleHHbIe npenapaTthl CT.

IIpenapar 1. Peixsiasg BOJIOKHHCTAasl COeMHMTEIbHAS TKAHb. MUKPOCKONUPYIOT Mpenapar 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 OTPOCTKAMHU), KPYIHbBIE OKPYTIIble Makpodaru, 31acTUYHbIC BOJIOKHA (YETKUE OU-
HOYHBIC BETBAILIMECS HUTH) U MYYKH KOJUIAT€HOBBIX BOJIOKOH (00Jiee CBETJble MOJIOCKH). becuBeTHOE
MIPOCTPAHCTBO MEKY BOJOKHAMH U KJIETKaMH - 3TO MHOTOYHCIIEHHOE aMOpP(HOE BEIIECTBO.

IIpenapar 2. Il;10THAs1 BOJTOKHHUCTAsA COeIMHUTEIbHAA TKaHb. MUKpPOCKONIUPYs ¢ OObEKTHBA-
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 (GHUOPOOIACTHI.

IIpenapar 3. )KupoBasi Tkanb. [Ipyu Manom yBelnyeHMH 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.

IIpenapar 4. XpsimeBass TKaHb. [Ipy MajoM yBelIMYEHMM MHMKPOCKONA HAXOAAT 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 OCTAJIbHOE MEKKJIETOYHOE BELIECTBO, KOTOPOE BHITJISLAUT OAHOPOIHBIM.

Ipenapar 5. KomnakrHass KocTHasi TKaHb. [Ipy Manom yBenMYEeHUHM MHUKPOCKOIA HaXOIAT
KpyIJble WIN IPOAOJITrOBaThie TaBEPCOBBI KaHaJbl, OKPYKEHHbIE KOHLEHTPUUECKUMU KOCTHBIMU ILIa-
CTHHKaMHU, a 3aTeM ¢ 00beKTUBOM 40X paccMaTpuBalOT U 3apUCOBBIBAIOT IaBEPCOBY CUCTEMY, OTMEUas
1 0003Hayasi raBepcoOB KaHaJl, KOCTHbIE KJIETKU (OCTEOLUTHI) C OTPOCTKAMM, POHU3BIBAIOIIUMU MEXK-
KJIETOYHOE BEIIEeCTBO (KOCTHBIE MIACTHHKH). OOpaniaroT BHUMaHue, YTO KOCTHBIE TUIACTUHKU paciofia-
ratoTcsi O4eHb IJIOTHO; MEKy FaBEPCOBBIMU CUCTEMaMU BUAHBI BCTABOYHbIE 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, HATUYMEe MHOTHX SiZIEp B OJIHOM BOJIOKHE,
BOJM3M capkojieMMBbI, U Tipocioek peixioi CT mexay BosokHaMu. C 00beKTHBOM 40X BBISBIISIOT HAJIU-
gyrie MUOGUOPUILI, UX TOHKYIO TIONIEPEUHYI0 HCUEPUEHHOCTh. PaccMaTrpuBas U 3apvCcOBbIBasl BOJIOKHA B
MOTIEPEUYHOM pa3pese, OTMEUAIOT CapKoJIEeMMY, sapa BOJIU3U HeE, MUOGUOPHILIBI B BUJIE TOYECK WU YEP-
To4ek, mpocnoiiku peixiaond CT ¢ kineTkaMu U BOJOKHAMHU.

IIpenapar 7. I'maagkas mMblleyHas TkaHb. PaccMarpuBas npenapar npu MajioM U CPEIHEM yBe-
JTUYEHUH MUKPOCKOIA, HAXOAAT U 3aPUCOBBIBAIOT MBIIIEYHBIE BOJIOKHA, pa3pe3aHHbIe BIOJIb (BEPETEHO-
BHUJIHBIE KJIETKH C KPYITHBIMU sI[paMU B LIEHTPE) U TMOMEPEK WM MO YIJIoM (MHOTOYTOJBHBIE (PUTYPHI
pa3HOro pa3Mepa); MeXIy BOJOKHAMU BUAHBI Tpocioiiku peixioit CT.

Conep:xanue oTyera: JabopaTopHas paboTa 10JbKHA OBITH OhOpMIIEHA COTJIACHO TpeboBa-
HUSM MPUIIOKEeHUs 1.

KOHTPOJIBHBIE BOITPOCHI

Kakumu 0coO€HHOCTSMH CTPOEHUS )KMBOTHAS KJIETKA OTIIHYAETCS OT PACTUTEIBHOMN?
KaxoBa knmaccudukanus TkaHeil >KUBOTHBIX ?
KakoBbl yHKITHH SMIUTETHATBHBIX 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 MeXKIETOUHOIO BEIIECTBA COEAUHUTENbHBIX TKAHEH?
KakoBbI CBOICTBA M MUIIEBOE 3HAYEHUE COCTUMHUTEIbHOTKAHBIX BOJIOKOH?

NGO RwWNE
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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 xpsiiieBas TKaHb, KaKOBbBI €€ CBOMCTBA M (PYHKIIMH 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 oOycrnoBieHa nonepeyHas HCUePUYECHHOCTh MBIIICUYHBIX BOJIOKOH?

16. Yrto Takoe MUOGUOPHILIBI K U3 YETO OHU COCTOSIT?

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 OTpyOa

JIABOPATOPHOE 3AHATUE Ne 6

Tema: AnaTomusi 1 MopgoJiorusi pbiobI
[{enb 3ansaTus: M3yueHne aHaTOMUYECKIX OCOOEHHOCTEHN M TKaHEeH PBIOKI.
®opmupyembie komnerenuuu: [1K-4 - crocobeH onpenesnsts ¥ aHATM3UPOBATH CBOMCTBA CHIPHS,
HOHy¢)36pI/IKaTOB U OPOAOBOJIBCTBECHHLIX TOBAPOB, BIUAIOIIWEC Ha ONTUMH3AIUIO TEXHOJIOTMYCCKOI'0 IPO-
1ecca, KauecTBO M 0e30MacHOCTh TOTOBOW MPOAYKIMH, 3((EKTUBHOCTh U HAJCKHOCTH MPOIECCOB MIPOU3-
BOJCTBA,

1 TEOPETMUECKASA YACTDL
Pri0a 3aHMMaeT Ba)KHOE MECTO B NMUTAaHWH YEJIOBEKA, T. K. 00JIAAAaeT MUCKIIOUYUTEIFHO BHICOKUMHU
MUIIEBBIMA JIOCTOMHCTBAMH, OTJIMYHBIM BKYCOM W TPHATHBIM CHEUU(HYECKHM apoMaTtoM. PriOHBIE
MPOAYKTHI IHUPOKO MCIIOIB3YIOT B TOBCETHEBHOM PAIOHE, TUETUIECKOM U JETCKOM IMUTAHHH.

1.1 Knaccndpuxanus ppio
B 3aBucHMMOCTH OT CTPOEHHUs CKeJleTa M JAPYTruX IPU3HAKOB HU3IINE BOAHBIE TIO3BOHOYHBIE XKH-
BOTHBIE, OOBEIUHIEMBIC TIOJ] OOIIMM HA3BAHUEM «PBIOBI», JCNAT Ha XpsIIeBble (aKyJybl), KOCTHCTHIC,
KOTOPBIX OOJIBIIMHCTBO (CeNbJIEBbIE, TPECKOBBIE U JIp.), U Xpsllle KOCTHbIE (0ceTpoBbie). PhIObI yka3aH-
HBIX KJIACCOB MOAPA3JEISAIOT MO0 MOP(POIOTUYECKUM M OMOJIOrMYECKUM MPU3HAKaM Ha IMOJKJIACCHI, OT-
Ps/IbL, TOAOTPABI, CEMENCTBA, MOACEMEICTBA, PO/l U BU/BI. B ToBapoBeHOM npakTHKe pbI0 pa3inuya-
10T 10 ceMelcTBaM U BuJaM. B Hacrosiee BpeMst HacuuThiBaeTcsi 6ojee 22 T. BUAOB 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 IIPECHON BOJIE - CTEPISAAb, TOJICTOIIO-
OUK U JIp.);
® [IOJTYIPOXO/IHbIe (OOBIYHO OOMTAIOT B ONPECHEHHBIX Y4acTKaX MOpEH, a AJis HepecTa W
3UMOBKH YXOJST B PEKU — JIEIl, Cy/1aK, COM U Jp.);
® IPOXOJIHBIE (’KUBYT B MOPSIX, HO JJISl HEPECTA 3aXOJIAT B PEKH — OCETPOBBIE, KPOME CTep-
T4, TOpOYyIIa, KeTa U Ap. UM KUBYT B IPECHOM BOJIE, a JIIsl HEpeCTa 3aX0AT B MOPSI U OKEaHBI

— YTOpb).
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Pucynok 2 — Cynak

Pucynok 4 — Com
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Pucynox 11- 3meeronon
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Pucynok 13 — KpacHas mupokoso6ka Prcytox 14 — Mopckas KAM6ana

Jenar pelOy 1 1o IpyruM MpU3HAKaM: IO pa3Mepy WIM Macce — Ha KPYIHYIO, CPEIHIO U MEll-
KYI0, 2 HEKOTOpbIE MEJIKHE MAJIOLEHHbIE B MUIIEBOM OTHOILIEHUM PBIOBI OTHOCAT K Menouu 1, 2 wium 3
IpYyINIbL; 10 BpEMEHU YJI0BAa — Ha BECEHHIOIO, BECEHHE-JIETHIO, JIETHIOIO, JIETHE-OCEHHIO, OCEHHIOI U
3MMHIOIO; 110 COZAEP)KaHUIO XKHMpa B MsCE — Ha TOLIYIO, MAIOKUPHYIO, CPEAHEKUPHYIO U JKUPHYIO; IO
(U3NOTOTHYECKOMY COCTOSIHUIO — Ha MHUTAIOLIYIOCSA, KUPYIOIIYIO, TIPEAHEPECTOBYIO U OTHEPECTHUBIITY-
10CSL.

1.2 Mopdo.iorust psiobl

OcoOeHHOCTH CTpOEHHs PHIO OO0YCIOBIIEHBI WX OOMTaHHEM B Boje. Y OOJBIIMHCTBA PBIO TENO
VIJIMHEHHOE, BEPETEHOOOPA3HOE WU CTPEIIOBUIHON 00TeKaeMoi GOpMBI, clierka cxaroe ¢ 60koB. O1i-
HAKO BCTPEYAIOTCs PBIOBI C TIOCKOM, 3MEEBHUIHOM, JTEHTOBUAHON HIIM HEOMPEIEICHHON MPUYYAIUBOMI
dbopMmoii Tena.

Teno peIOBI COCTOUT U3 TPEX OCHOBHBIX YACTEHl — TOJIOBBI, TYJOBHINA U XBOCTA, KOTOPHIE MJIABHO
MEPEeXOIT O/IHA B IPYTYI0. Teo peIObI MOKPHITO KOXKEH, B BEDXHEM CIIO€ KOTOPOH 3aKITFOUEHBI KEIE3bl,
BBIJICTISIFOLIUE CITU3b, & B HUYKHEM — HaXOJIATCS CKOIUICHUS OONBIIMX MUTMEHTHBIX KIETOK, COAEpIKAIIUX
YEepHBIN MUTMEHT MEJIAaHWH, KPACHBIM MUTMEHT KCAHTUH M JKEITHI MUTMEHT SPUTPHUH, a TAaKKe MEIKHE
KPUCTAJUIMKU T'yaHMHA, MPHUJIAIOIINE KOXe phIObl cepeOpucTyro okpacky. OT BuAa, COUeTaHUS M KOH-
HEHTpAIMX TUTMEHTA, (PU3NOJIOTHIECKOTO COCTOSHHSI PHIOBI 3aBUCHUT €€ OKpacKa. DPUTPUH M KCAHTUH —
MUTMEHTBl HECTOHKHE, MOITOMY MOCJIe CMEPTH WM TEIJIOBOM 00pabOTKM pbida OBICTPO TepseT MpH-
KHU3HEHHYIO OKPACKY.

Koxxa GonplmnHCTBa phI0 MOKpHITA Yellyel, B COCTaB KOTOPOW BXOIAT HEMOJHOLICHHBIM Oelok
MIPOKOJUIATEH U 0C000e OEIIKOBOE BEIIECTBO MXTEIUIUANH, HEPACTBOPUMEIA B BOJIE AaXKe MPH KUTISIE-
HuM. Yemnyst ObIBAaeT yuKkI0UOHOU — TUIACTUHKU Oe3 3a3yOpHH 1o KpasM (Y KapHoOBbIX), KMEeHOUOHOU -
MJTACTUHKU C 3yOUaThIMU KpasMu (Y OKYHEBBIX ), 2AHOUOHOU —B BUJIE POMOUYECKHUX KOCTHBIX IIACTUHOK
(Y OCETpOBBIX) U NIAKOUOHOU — B BUJI€ TBEPJBIX POMOOBHIHBIX IIACTHH C OCTPHIM M MPOYHBIM ITUTIOM
(y akymn).

VY OonbHMHCTBA PBIO BIOJB TeJa MO 00EUM CTOPOHAM MPOXOAUT OOKOBas JIMHUS B BUJE CIUIOII-
HOM MJIM IPEPBIBUCTOH MOJIOCKH, CIyXalllell OPraHoM OCsi3aHus. Y HEKOTOPBIX pbIO ObIBaE€T HECKOJIBKO
OOKOBBIX JIMHUM, Yy APYTUX (CENbaAU, OBIYKH) OHA BOBCE OTCYTCTBYET, HO 3aMEHEHA Pa3BUTON CEThIO Cel-
CMOCEHCOPHBIX KaHAJIOB Ha TOJIOBE.

OcHOBOI Tema phIOkI SBJISETCS CKENET, COCTOALINM M3 0CEBOTO CKeJleTa — MO3BOHOYHHKA, CKeJleTa
TOJIOBBI M CKeJeTa IUIaBHUKOB. [I0CKOJIBKY KOCTH, KaK MPaBWIJIO, HECHEIOOHBI, TO CYMTAIOT, YTO YEM
MEHbIIIE KOCTEH CONEPKUT pblOa, TEM BBIIIE €€ MUIeBas HEeHHOCTh. K KOCTSAM CKeleTa MpUKPENJIeHbI
BOJIOKHUCTBIMH CBSI3KAMHU M CYXOXKHIIMSIMHU a3 IMYHbIE TPYIIITBI MBI TYJIOBHUIIA, TOJOBBI U IIJIABHU-
KOB. MBIIIIIBI TYJIOBUILA SBIAIOTCS HanOoJiee pa3BUTHIMU M COCTABIIAIOT CheJOOHYIO OCHOBHYIO 4aCTh
pBIOBI. OHU PacCIIOIOKEHBI TI0 00€ CTOPOHBI OT TIO3BOHOYHHMKA W COCTOSIT M3 JBYX CIUHHBIX U JIBYX
OPIOIIHBIX MBIIIII, pa3AeIeHHbIX EPErOpPOAKaMH IJIOTHOW COETUHUTENbHOM TkaHu. CriMHHBIE U OpIOII-
HBIC MBIIIIEI B CBOIO OYEpPEb pa3eiieHbI MONePeK TOHKIMHU COSAMHUTENFHO- TKAHBIMU TIEPErOpOIKaMU
— MUOCENTaMHU (CenTaMM) Ha psij MOMEPEYHBIX CIOEB WIIM CETMEHTOB, Ha3bIBAEMbIX MHOTOMaMH. Muo-
TOMBI, €CITH Ha HUX CMOTPETh COOKY, IMEIOT BHJI KOHYCOB, BXOJSIINX OJWH B JPYTOH, BEPIIMHA KOTO-
pBIX OOparieHa K rojose pslObl. OHM MOCTPOEHBI U3 MapajUIeTbHO PACIIONOKEHHBIX BJOJIb TEJNa MbI-
IIEYHBIX BOJIOKOH, COEMHEHHBIX MEXIY COOOM B MyUYKH PBIXJION COETUHUTENBHON TKaHbIO - YHAOMU3U-
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eM. MBIIIeYHble BOJIOKHA CPAIIUBAOTCS CBOMMH KOHIIAMH C CENTaMH, KOTOPBIE COCIUHSIOTCS Yepe3
MBIILIEYHbIE TIEPETOPOJIKU U OTIOPHBIE CBSI3KH CO CKEJIETOM.

Mpiie4HOe BOJIOKHO SIBJISIETCSI OCHOBHBIM MOP(HOJIOTHYECKUM M (DYHKITMOHATBHBIM 3JIEMEHTOM
MbIII. Ero moBepXHOCTh MOKPHITA 3JIACTUYHON 000JI0YKOM- capKoJIeMMON, BHYTPU KOTOPOI 3aKItoue-
Hbl MUOQUOpHUIUIBI M capkoruiazma. CapkojieMMa COCTOMT, B OCHOBHOM, W3 HEMOJHOLEHHOTO Oeika
KoJutarena, Muo(GuOprsUIbl (TOHYAKIIINEe HUTCBUIHBIC 00pa30BaHUs) - U3 COKPATUTEIBHBIX OCIKOB aK-
THHA ¥ MHO3MHA, CapKoIia3Ma (TIOIyKUIKOe OEIKOBOE BEIIECTBO) 3aKIIIOYAET B ce0e KIETOUHBIE s/Ipa,
pa3iMyYHbIe OpraHu4YeCcKre U HeOPraHMYECKHe BellecTBa U (PePMEHTHBIE CUCTEMBI.

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

Teno pb1ObI opMUpyeTCs 3a CUET HE TOJIBKO MBILIICYHON U KOCTHOM, HO U COCIMHUTEIBHON U KH-
poBoii TkaHel. CoeUHUTENIbHAS TKaHb PHIO0 B OCHOBHOM PBIXJIasi, COCTOMT U3 TOHYAWIIINX KOJUIAreHO-
BBIX M B MEHBIIIEH Mepe 371aCTUHOBBIX BOJIOKOH. OHA yyacTBYeT B 00pa30BaHUM KUPOBOW U MBIIIEUYHOM
TKaHEeH, CyXOXKWINM, KOXKH, CIU3UCTBIX 000J0UeK U T. A. He3HaunTeabHOE KOIMYECTBO COCTUHUTEIh-
HOM TKaHH, KOTOPOH B ppIOe MPUOIU3UTENHHO B 5 pa3 MEHbIIIE, YeM B Msice YOOWHBIX KUBOTHBIX, a TaK-
e 0COOCHHOCTH €€ CTPOCHUS M COCTaBa JICIAI0T PHIOHYIO MUY HEXHOH, ?quoﬁ, JIETKOYCBOSIEMOM.

p > 6
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

Iuwesas u 6xycosas yenHocms pvibbl BO MHOTOM 3aBUCUT OT CTEIICHH PAa3BUTHS JKUPOBOH TKAaHHU.
Pacnpenenenue »xupoBoil TKaHU 3aBUCHUT OT BUJA PBIO: Y OJHUX OHA pa3BUTa MOJ KOXKel (CebleBbIe), Y
JAPYTUX - B TOJIIIE MBI (OCETPOBBIE), Y TPETbUX - B HEKOTOPBIX BHYTPEHHHX OpraHax (TPEeCKOBBIE).
TynOBUIIHBIE MBIIIIEI BMECTE C COSAMHUTENFHON U KUPOBOW TKaHSAMHU 00pa3yloT TaKk Ha3bIBAEMOE Ms-
CO PBIOBI.

Bce wacTu Tena peIObI 1 BHYTPEHHUE OpraHbl MPUHSTO JIEIUTh Ha CheT0OOHBIC M HECHhEeTOOHBIE.

K cbe1oOHBIM YacTsIM OTHOCST MSCO, @ TAaKXKe MOJIOKH, UKPY U N€YEHb HEKOTOPBIX PbIO, FOJIOBBI U
XPSIIA OCETPOBBIX, TOJIOBBI CyJlaKa M APYTHX PHIO, CoMepKalie 3HAYNTEIbHOE KOJTMYECTBO MsICa U KH-
pa, UCTIOIb3yeMblIe JIJIsl IPUTOTOBJICHUS YXH U 3JIMBHBIX OJIO.

CooTHOIIIEHHE MEXITY CheJTOOHBIMH U HECHhEJOOHBIMU YACTSIMHU 3aBUCHT OT BUJA PHIOKI, ee TmoJa,
BPEMEHH BBIJIOBA, crioco0a pasnenku. Berxoa che100HBIX YacTell M UX MUIleBasi HEHHOCTh 3aBUCST TaK-
’Ke OT Bo3pacTa pbIObl. Kak mpaBmito, 4eM Moioxke M Menbde pbida, TeM OHA MEHee IIeHHa MO CpaBHe-
HUIO CO B3pociioi. B Takoil ppiGe MeHblle BBIXOJ ChEAOOHBIX YacTeil, MEHBIIE KUpa, OOJbIIE BIIATH.
OpnHako mumieBast EHHOCTh OTAENBHBIX PHIO, HalpUMep, IIyKH, Oeyru, HaBaru, kedaan ¢ BO3pacToM
CHMIKAeTCsl.
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1.3 XumMu4ecKuii COCTAB ¥ NHUIEBAasi HEHHOCTh MACA PbIObI

XUMHUYECKUI COCTaB Msica phIObI HE ABISETCA NOCTOSIHHBIM. OH CYLIECTBEHHO 3aBUCUT HE TOJIBKO
OT ee BUJa U (PU3NOJIOTHUECKOTO COCTOSIHUSA, HO M OT BO3pacTa, 1oJia, MecTa OOUTaHHs, BpEMEHH JIOBA U
JPYTUX YCIOBUN OKPYXAIOIIEH CpPebl.

CopneprxaHne OCHOBHBIX BEILIECTB B MSCE PHIObI MOXKET KOJI€OAThCs B CIEAYIONIUX MPEaeiaX: BOIbI
— 0T 46 (yropsp) 10 92% (3ybatka cunsis), xupa — ot 0,1 (Tpecka) 10 54 (yropp), a30THCTBIX BEILIECTB
— oT 5,4 (mantyc yepHbIi) 10 27 (TyHEIl MOJ0CcaThlil), MUHEpaIbHBIX BemecTB — oT 0,1 (3ybarka, mo-
nocatas) 10 3 % (caiika). OTHOCUTEJIBHO ITOCTOSIHHOE U BBICOKOE COJIEpyKaHHE B PbIOE a30TUCTHIX Be-
IIECTB, KOTOPbIE B OCHOBHOM IIPEJICTABICHBI OCJIKaMH, IO3BOJISIET paCCMAaTPUBATh PHIOY B MEPBYIO OYe-
pelb Kak OeJIKOBBIN MPOIYKT HUTAHHUS.

Aszomucmule 6eujecmea B MsACE PHIObI MPEICTABICHBI OEJIKaMU U a30THCTHIMU HEOEIKOBBIMHU 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
— KOJIMYECTBO a30TUCTBIX HEOEJIKOBBIX BELIECTB, KAK IIPABUJIO, 3HAYUTEIBHO OOJIbIIE U MOXKET JIOCTHU-
ratb 35—45.%, a unorga u 50.% o61iero aszora.

OT conep:kaHusl U KOJIMYECTBEHHOI'O COOTHOIIEHUS OEJIKOBBIX U a30THCThIX HEOEIKOBBIX BEILECTB
B MsiCE€ PBIOBI BO MHOTOM 3aBHCSIT €€ BKYC, 3aax, KOHCHCTEHIHS, TIOJIBEPKEHHOCTh JICHCTBHIO MUKPO-
OpPraHU3MOB U OBICTPOTA MOPYU NPH XPAHCHHH.

Benxu maca pyibvl 10 IEHHOCTH HE YCTYMAIOT O€JIKaM Msica TeTUIOKPOBHBIX JKUBOTHBIX, UX aMUHO-
KHUCJIOTHBII COCTaB HaXOAMUTCS B ONTUMAJIBHBIX JUISI TIUTAHUS YelloBeKa COOTHOLIEHUAX. B HUX umerorcs
BCE HE3aMEHHUMbIE aMUHOKHCIIOTHI, B TOM YHCIIE UMEIOINE 0COOCHHO BaKHOE 3HAYCHHUE TSI OpPraHU3Ma
YeJI0BEKa: JIM3UH, METUOHUH, TPUNTO(aH, Ha3bIBAEMblEe HE3aMEHUMBIMU JTUMUTUPYIOIUMU, OT HAJTUYHUs
KOTOPBIX 3aBHUCHUT IOJHOTA YCBOCHUS IMHUIIM U BCEX OEJIKOB, a TAaKXKE TEXHOJOTHUYECKUE U KyJTUHAPHBIC
CBOMCTBA.

B coctaB msica ppIOBI BXOIAT TTIaBHBIM 00pa3oM MPOCTHIE MOTHOLEHHBIE OETIKU THIA aJTbOYMHHOB
U r100ynuHoB. benku tuna rinodynuHoB— Muo3uH, akTuH (I u @), akTOMHO3UH, TPOIIOMUO3UH SBJIS-
IOTCSI COJIEPACTBOPUMBIMH, BXOJST B COCTaB MHOGUOPHIII MBIIIEYHOTO BOJIOKHA M COCTaBISIOT OoJiee
MIOJIOBUHBI BceX O€iKOB MbIIII pbIObI. benku tuma anbOymuHOB — MuoreH A u b, rinoOymun X,
MHUOATBOYMHUH SBISIFOTCS BOJIOPACTBOPHMBIMH, BXOJIST B COCTAB CAPKOIIIA3MBbI, HA UX JIOJIIO TPUXOJUTCS
0ko0J10 25 % Bcex OeKoB Msca PhIOHI.

Kpome mpocThix 0enKoB, B COCTaB MBIIIEYHOW TKAaHU BXOISAT PACTBOPHMEIE B CIa0BIX pacTBOpax
IIeJI0Yel U KUCIOT CIO0XKHbIE OENIKU: HYKICOmpOoTen Ibl, (hOCHOnpOTEeHn b, TUIONPOTEUIbI U TIFOKONPO-
Teuabl (MYIIMHBI ¥ MYKOHUBI), KOTOPBIE MPH THUAPOIU3E OTIICTUISIOT TIIFOKO3Y, YeM 00YyCIIOBIMBACTCS
CJIQIKOBATBI MPUBKYC Msca pbIObl, @ MYLIMHBI K TOMY K€ MPUAAIOT U BI3KOCTh MEKTKAHEBOMY COKY.

bBenku, BXomsmye B COCTaB CaApKOJIEMMBbI MBIIICUYHBIX BOJIOKOH M COCTUHUTEIHHON TKaHH, TPEe-
CTaBJICHbl B OCHOBHOM IPOCTBIMHU, YCTOHYMBBIMU K PAacCTBOPHUTEISIM HEMOJHOIICHHBIMU OelKamH, Kak
MPaBUJIO, KOJJIAreHOM M B BEChMa HE3HAYMTEIHLHOM KOJIMYecTBE 1acTUHOM. [1pu TemnoBoit o6padoTke
KOJIJIareH MepexoauT B IIIIOTHH, KOTOPbIM 00Ja1aeT BBICOKON THAPOPHUIBHOCTBIO, YeM U 00BACHSIETCS
HEXXHOCTh U COYHOCTh Msca pbIObl. [Ipu Bapke u xapke pbidoa TepseT Bcero auib okono 20 % Biaru, a
MSICO TETJIOKPOBHBIX KHUBOTHBIX — MOYTH B 2 C JIMIIHUM pa3a OoJbIIe.

benku peIOBI IO CpaBHEHHIO ¢ OETKaMU Msica TETUIOKPOBHBIX KHUBOTHBIX OTIUYAIOTCS] BBICOKOH (10
97 %) ycBosieMOCThIO. JTO OOYCIOBJICHO TEM, YTO OCNKU COCIMHUTENBHON TKAHU PHIOBI COCTaBISIOT
ok0J10 3%, B TO BpeMsl KaK B MSICE TEIUIOKPOBHBIX JKUBOTHBIX COJIEpKaHne X 10XoauT 10 20 % obmrero
KOJINYecTBa OEJIKOB.

HeGenkoBble a30THCTHIE BEUIECTBA, JIETKO PACTBOPSSCH B BOJIE, YaCTO HA3BIBAIOTCS a30THCTHIMHU
HKCTPAaKTUBHBIMU BellecTBaMu. OHHM NPEICTaBICHbI CIEAYIOIIMMHU TPYIIIAMU COEMHEHUN: JIETYYUMHU
OCHOBAHHUSIMHU (MOHO-, TM- U TPUMETHUIIAMHUHBI, aMMHUAK), TPHMETHIAMMOHHUEBBIMA OCHOBAHUSMU (TPH-
METHJIAMUHOKCHJI, O€TauHbI U JIp..); IPOU3BOJAHBIMU TYaHUJMHA (KpeaTHH, KpeaTUHUH, apruHUH); TPO-
W3BOJHBIMH ITypHHA (TUITOKCAHTHH, KCAHTUH | JIp.); TPOU3BOAHBIMH aMU1a301a (TUCTHINH, KADHO3HH U
aHCEpHH); CMEIIAHHOW TpyMoi (MOYeBHHA, CBOOOIHBIE aMUHOKHUCIIOTHI). A30THCTBIE SKCTPAKTUBHBIE
BEIIECTBA Msica PHIOBI, COJEPKAIIHECS B ONTHMAIbHBIX KOJIHMYECTBAX, HTPAIOT BEChMa 3aMETHYIO POJTb B
nuieBapeHuu. Bo3eiicTBys Ha HEpBHBIE OKOHYAHHUS MTUIIEBAPUTEIBHBIX OPIaHOB, OHH TEM CaMbIM BBI-
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3BIBAIOT BBIJCIICHUE JKEITYAOYHOTO COKa, CIIOCOOCTBYS TOSIBIICHUIO allleTUTA W JTy4IIeMY YCBOCHHUIO
nuiy. HekoTopeie u3 3TUX BELIECTB 00YCIOBIUBAIOT CrieU(UUYECKUE BKYC U 3aMax phIObI.

[To Mepe XxpaHeHUs PHIOBI O] BIMSIHIEM IIPOIIECCOB aBTONIU3A U JACSITEILHOCTH MUKPOOPTaHU3MOB
KOJIMYECTBO IKCTPAKTUBHBIX BELIECTB BO3PACTAET, YAaCTh U3 HUX pacrajgaeTcs ¢ o0pa3oBaHUEM Hexena-
TEIBHBIX IPOAYKTOB, IPUBOJIS K CHHKCHHIO KauecTBa U Mmopye poIObl. Tak, B mpolecce aBTOIM3a KOJu-
YeCTBO TPUMETHIIAMUHOKCHIA, 00YCIOBIMBAIOIIETO Clienu(UYECKUI 3amax CBexeil pblObl, yMEHbIAeT-
Csl, HO BMECTE C TeM 00pa3yrTCs TPUMETHIIAMHUH U JPYTHE BEIIECTBA C HEMPUSTHBIM 3araxoM (MHIOJ,
MepkanTaH, ammuak). [lo Mepe mopuu pbIObI KOJIMYECTBO JIETYUYUX OCHOBAHUMU, U B MEPBYIO OUepeldb
aMMUaKa, YBEeJIMYMBACTCs, BbI3bIBAs MOSIBICHUE HETPUATHOIO 3alaxa, a IpH pacrajie aHcepuHa, TUCTH-
NIMHa, KapHO3WHA MpU OaKTepUalbHOM mopue pbIObl 00pa3yloTCsl BEIIECTBa, 00JIaJaroniie BHICOKUMHU
TOKCUYECKUMU CBOMCTBAMH, YeM U OOBSICHSETCS OTPaBJICHHE HeCBEeKeH priOoii. [ToaToMy cumTarot, 4To
YeM MEHbIIIE B PhIOE COAECPIKUTCS a30TUCTHIX SKCTPAKTUBHBIX BEIIECTB, TEM BHIIIE €€ Ka4ecTBO U Jlue-
THUYECKHE CBOMCTBA.

ZKup pbI1d npeacTaBieH B OCHOBHOM XUPHBIMH HEHACBIIICHHBIMU KHcIOTamMu (10 84%), B TOM
YHUCJIE BBICOKOHEPEACIbHBIMUA C YETHIPhMS — IIECThIO IBOMHBIMU CBS3SIMU. Takue KUCIOTHI B KUpax
HA3eMHBIX )KMBOTHBIX OTCYTCTBYIOT. JKUp pbIObI JIETKO YCBAaUBaeTCsl, XapaKTepU3yeTcs BHICOKOH MulIe-
BOM IIECHHOCTHIO U BUTAMHUHHON aKTUBHOCTBIO, SIBJISIETCS] LICHHBIM HCTOYHUKOM HECHHTE3UPYEMBIX B Op-
raHU3Me JTMHOJIEBOM, JIMHOIEHOBOW M apaxUJAOHOBOW KUCIOT, KOTOPbIe HOPMAIU3YIOT KUPOBOM OOMEH,
CIIOCOOCTBYIOT BBIBEICHHUIO 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 M BIUSHUS KUPOPACHICTUIAIOMUX (pepMeH-
TOB, OCOOEHHO TP MOBBIIIEHHON TEMIIEpaType U JOCTYIIE COJHEYHOTO cBeTa (yIbTpaduoIeTOBBIX JIy-
4eif), Ierko MmojBepraeTcs nopye ¢ 00pa3oBaHUEM MEPEKUCEH, OKCHKUCIOT, HU3KOMOJICKYJISPHBIX JKUP-
HBIX KHCJIOT, a B JAJIBHEUIIIEM ajIbJeTHUI0B, KETOHOB, YTO BEACT K CHHKCHHIO Ka4eCTBa PHIOHBIX TOBA-
poB (IIporopkaHue, MOSIBJICHUE PKABYMHBI U APYTrux nedekrtoB). HekoTopeie U3 3TUX COEIMHEHUN TOK-
CUYHBI.

B >xupe ppIO npuCyTCTBYIOT B HEOOBIINX KOJIUUECTBaX (pocdaruasl (IeUUTHH, KedaauH), CTepu-
I U CTEPUHBI (XOJECTEPHH), KpacCsIIUe BEIIECTBA, KUPOPACTBOPUMBIC BUTAMHUHBI M JPYTU€ COIYT-
CTBYIOIIIME >KHpaM BemlecTBa. [Ipu XpaHeHUN pBIOBI COMYTCTBYIOIIUE BEIIECTBA JIETKO MOJBEPraroTCs
OKHCJICHUIO, BBI3BIBASI YXY/IIIEHUE BKYCA.

MunepaibHblii cocTaB Msica PbIObI XapaKTePU3YeTCs HCKIIUUTEIBHBIM pa3HooOpa3ueMm.
Bonwiie Bcero B msice peid conepxkutcst ¢ocdopa, Kaius, HATpUs, KaJIbIHI, MarHUs, B 3HAUUTEIbHBIX
KOJIMUECTBAX HalJIeHbl MUKPOIJIEMEHTHI, TaKHe, KaK O, Meb, OpOM, IIMHK, MapraHell, KoOambT U JIp.

Mopckue ppiObl 0oraue MUHEPATHHBIMH BEIIECTBAMU U OCOOCHHO MHUKPOXJIEMEHTAMH, YEM TIpec-
HOBOJHBIE.

YuuTeiBasi 4pe3BbIUAHO OOJBITYIO (PU3HOJOTUYECKYIO POJIb B OpPTaHH3ME YeJIOBEKa MUHEpaJb-
HBIX BEIIECTB, U, MPEXKIE BCETO MUKPOIIEMEHTOB, Phl0a MOXKET paCllEHUBATHCS KaK OJUH U3 Haubosee
BAKHBIX X UCTOYHHUKOB.

YraeBoabl pbIObI MPEACTaBICHb B OCHOBHOM TIJIMKOreHOM. M3-3a Masoro cojaepxaHusi B Msce
pBIO X POJIH B MUIIEBOM OTHOIICHUH HEBEJIMKA, OJTHAKO YIIIEBOABI OKA3bIBAIOT 3HAUYUTEILHOE BIIUSHHE
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 PACIICTITICHUEM TIIMKOTEHA
JI0 TJTFOKO3BI U MaJTbTO3HI.

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

[Tpu xpaHeHUU PHIOHBIX TOBAPOB BUTAMHHBI MPUHUMAIOT yYaCTHE B PA3IMUYHBIX XUMUYECKUX Pe-
aKIMIX, KOTOPBIC BHI3BIBAIOT U3MEHEHUS B UX CTPYKTYpe. DTO COMPOBOKIAETCS N3MEHEHHUEM HE TOJIHKO
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BKYycCa, 3araxa ¥ [BeTa PhIOHBIX MPOAYKTOB, HO M MOHIKEHUEM COACPKAHUS U OMOIOTHYECKON IIEHHO-
CTH CaMUX BUTAMHHOB, B PE3yJIbTaTe YETr0 yXy/IIAI0TCs MUILEBbIE JOCTOMHCTBA MPOIYKTa.

Bopa, Bxojsmiast B coctaB Msica pbIObI, HAXOIUTCS B CBOOOJTHOM U B CBSI3AHHOM COCTOSIHHSIX. Ha
JIOJIIO CBSI3aHHOM BOJBI MPUXOAUTCS 7—8 % 00111ero co/iep:kanus Bjaru B Msice pblObI.

3amopaxuBaHue, HarpeBaHUE, BHICYIIMBaHUE, U3MEeHEeHHe pH WM ocMOTUYECKOro JAaBjieHus (1o-
COJI) BBI3BIBAIOT U3MEHEHUE COOTHOIICHHS OTAEIbHBIX (JOPM BOJBI B PbIOE, YTO BEChbMa 3aMETHO OTpa-
KaeTcss Ha KadeCTBE PHIOHBIX TOBApOB (yXYIIICHHE BKYCa, KOHCHUCTEHIIMH, CHIDKCHHUE KyTWHAPHBIX
CBOWMCTB U T. 11.).

[To mumieBod MEHHOCTH MSICO PhIO B CpEeIHEM PABHOILIGHHO MSCY JOMAIIHHUX JKUBOTHBIX. Tak,
HaIrpuMep, YIHEpreTudecKas IeHHOCTh (Kkayl/KJk) Msica kaprna coctaBisieT 96/402, HOTOTEHUH 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-
OO0TKH MSICO PHIObI CTAHOBUTCS COYHBIM, PBIXJIBIM, JIETKO MPOIMUTHIBACTCS MUILEBAPUTEILHBIMA COKAMU,
MOATOMY JIETKO TePEBAPUBACTCS U OBICTPEE YCBAUBACTCSI OPraHU3MOM YEJIOBEKA.

1.4 BejkoBblii COCTaB MKPbI U MOJIOK PbIOBI

I[To cpaBHEHUIO ¢ MACOM PBIOBI B MKPE COAEPKUTCS TOPa3 0 OOJIbIIE a30THCTHIX BEIIECTB 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 UKPhI BXOJIAT B OCHOBHOM IoJHOLEHHbIe Oenku. Conepxa-
HUE HEOEJIKOBBIX a30TUCTBIX BEILIECTB B CBEKEH MKpPE HEBEJIMKO U OOBIYHO HE IPEBBHIIIAET OT OOIIEro
KOJINYECTBA BCEX a30TUCTHIX BemlecTB 2-3%.

[To muIIEBBIM JTOCTOMHCTBAM MOJIOKH 3HAUMTENFHO YCTYMAlOT HKpe. Mosoku 0osee 0OBOTHEHBI
(Bomer 60-80%) 1 coneprkaT ropa3ao MeHble a30THCThIX BemecTB (12-18%), mpuuem nmocneaHue npe-
CTaBJIEHbI B OCHOBHOM MaJIOLIEHHBIMU B MTUIIEBOM OTHOLIEHUU OEJIKaMH.

2 TMPAKTHYECKAS YACTbH
3A/JAHHEN:1. OIIPEJ/IEJINTE HA OCHOBE H3YYEHHOI' O MATEPHAJIA BH/] H CE-
MEHCTBO ITPE/UIOKEHHOH PBIEBI

Bup sBnsiercs 6uonornyeckoi equHUIEed CUCTEMAaTHKH pbl0. ITO COBOKYMHOCTh OUY€Hb CXOJHBIX
1Mo OMOJIOTUYECKUM W BHEUIHMM IPH3HAKaM 0co0eil, KOTopbie 00JIaaloT ONpeAeICHHBIMA CXOIHBIMU
MpU3HAKaMU, TiepeaBaeMbIMHU 10 HACIIEJICTBY U BCET/Ia OTIMYAIOIIMMU JAHHBIA BUJT OT OJIM3KUX BUJIOB.

®dopMa U 0COOEHHOCTH CTPOCHHUs Teja PhIObI (KOJUYECTBO M CTPOCHHME CHUHHBIX U aHAIBHBIX
IUTABHUKOB, OKpacka pblObl, HAJIMYUE WM OTCYTCTBHME YELIyH, €€ L[BET U CTpPOEHHE, HaJuuue OOKOBOMH
JIMHWAN) CIYXaT HaJIe)KHBIMH MTPU3HAKAMH, TI0 KOTOPHIM YCTAHABJIMBAIOT BU PHIOBI 1 CEMEHNCTBO.

3A/TAHHEN:2. H3YYHTE CTPOEHHUE MSCA PBIBbI. CJEJIAUTE PHCYHKH.

TynOBUIIHBIE MBIIIIIFI BMECTE C COCTUHUTEIBHOMN U )KUPOBOM TKaHSIMHU 00pa3yIOT TaK Ha3bIBaEMOE
MSICO PBIOBI.

[To 06e cTOpOHBI OT TO3BOHOYHHMKA PACIIOJIOKEHBI JIB€ CITMHHBIE U JIBE OPIONIHBIE MBIIIIIBI, pa3/e-
JICHHbIE NEPErOPOIKaMH IJIOTHOW COETMHUTENbHON TKaHU. CIIMHHBIE U OPIOIIHbBIE MBIIIIBI B CBOIO OYe-
penb paselieHbl ToMePeK TOHKUMU COSAMHUTENFHO - TKAHHBIMU TIEPETOPOIKAMH — MHOCENTaMH (Cel-
TaMH) Ha psiJl OTEPEYHBIX CJI0EB MJIM CETMEHTOB, HA3bIBAEMBIX MHOTOMAaMH.

MHUOTOMBI, €ClTi Ha HUX CMOTPETh COOKY, UMEIOT BHJI KOHYCOB, BXOJSIIUX OIWH B JIPYTOH, Bep-
IIMHA KOTOPBIX oOpalieHa K royioBe prlobl. OHM MOCTPOECHBI U3 MapauleIbHO PACHOIO0KEHHBIX BJIOJb
TeJa MBIIIEYHBIX BOJIOKOH, COCAMHEHHBIX MEXKIY COOOW B ITYYKH PBHIXJIOH COCAMHUTEIFHOW TKAHBIO -
SHJIOMM3HEM. MBIIIIEUHbIE BOJIOKHA CPAIIMBAIOTCS CBOMMH KOHIIAMU C CENTaMHU, KOTOPbIE COSAMHSAIOTCS
4yepe3 MBIIICYHbIE TIEPETOPOIKH U OTIOPHBIE CBS3KH cO cKeneToM. OmnpeaenuTe COOTHONICHHE Cheno0-
HBIX U HEChEJOOHBIX YacTel B mpeuioskeHHo! pbide. Craenaiite BHIBOI.

Conep:xanue oTyera: JabopaTopHas paboTa T0JDKHA OBITH OhOpMIIEHA COTIACHO TpeboBa-
HUSM TIPUIIOKeHus 1.
KOHTPOJIBHBIE BOITPOCHI
1. JlaiiTe KiaccupUKaAIMIO PHIO B 3aBUCUMOCTH OT Pa3IMYHbIX (PaKTOPOB.
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2. B 3aBHCHMMOCTH OT KakMX OCOOEHHOCTEW CTPOEHUS Teja PHIObI YCTaHABIMBAETCS
BUJ U CEMENCTBO?

3. UYro mpencrasisieT co00il MpIleuHasi TKaHb PhIO?

4 Yro sBnseTCd OCHOBHBIM MOP(OJOTHYECKUM MU (YHKIHMOHAJIBHBIM 3JEMEHTOM
MBI ?

5 YT10 TaKO€ MHUOCEIITHI, MUOTOMBI?

6 [Tumesas 1 BKycoBast IEHHOCTH PHIOBI.

7. Ha3zoBute noiaHoeHHbIE OJIKU PhIOBL, I/Ie OHU HaXOAsTCsA?

8 UYro npencrasisger co00il coenuHUTENbHAs TKaHb ppl0? Ee XuMuyeckuil cocras.

9 Kakumu BemectBamu 00yclIoBIIeH crieliu(pruaecKuii BKyC U 3amax pbiobl?

10. [TumeBast IEHHOCTH JKUpPaA PHIO.

11. Uem 00yCIIOBIIEH CIaJKOBATHIM MPUBKYC PHIOBI ITPH TEIUIOBOK 00paboTKe?
12. MuHepalibHbI 1 BATAMHUHHBII COCTaB PHIOBI.

13. CpaBHHTE OCTKOBBIN COCTaB UKPBHI H MOJIOK PBIO.

JIABOPATOPHOE 3AHATHE 7

[lenp 3aHATUSA: AHATOMMSA HEPbIOHBIX MPOAYKTOB MOPCKOI0 POMBbICJIA

®opmupyembie komrerenuuu: [1K-4 - criocobGeH onpenesnsats ¥ aHATM3UPOBATH CBOMCTBA CHIPHS,
HOHy¢)36pI/IKaTOB U OPOAOBOJJIBCTBECHHLIX TOBApPOB, BIUAKOIIWEC Ha ONTUMH3AIUIO TEXHOJIOTMYCCKOI'0 IPO-
1ecca, KauecTBO M 0e30MacHOCTh TOTOBOW MPOAYKIMH, 3((EKTUBHOCTb U HAJCKHOCTH MPOIECCOB MPOU3-
BOJICTBA,

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).

BecnoasoHOTHHe
Y Y Y

Pakoobpasine Monmoexu Hrnokoxue
> Kpeserx * * + Tpenakru
= Kpabhl TonoTypux

Jlsycraopuartie BproxoHorue Conasoworue
= NlanrycThi Mopekue
B> Ovaphi S Mumtn Tpybaun Kanpmapst GxH
> Kpis P YerpHus Panana Kapakatiiet
> Paky P [pebenkn ABanoHu OcbMuHOH

> Kewis {«mopckoe

YilIKO»)

= Cepnuesnixs

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 XUMUYECKHU COCTaB U CBOCOOPa3HbIe TEXHOIOTHUECKHUE 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, MaHsIIHA 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
neBoii . Pasmep maHnups roJoBOrpyaM 3aBUCUT OT BO3pacTa Kpaba.

LEET

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.
ITox mannmMpeM HaxXOJUTCS MTOKPHIBAIOIIAS BCE TEJIO Kpaba KOKUCTAs IUICHKA — XUTHHOBAsI OCHOBA
HoBOro naHuups. Cren00HOE MACO PACIIONOKEHO B MAHIIMPE XOIMIBHBIX KICITHEHOCHBIX KOHEYHOCTEMH,
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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. KilenHeHOCHas! 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 SIBJISIIOTCS rpeOeHvaras riayOOKOBOJHAS KPEBETKa M KPYIHBIE 0COOM TpPaBSHOIO IMIPHMCA.
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 kpeserka 50— 60 o, mecuanas kpeBeTka 6— 8 r, a po3oBast kpeBeTka 5— 12 1. Y KpeBeTok
CheJI0OHOE MACO PacMojIOKEHO B XBOCTe (a0JOMEHE), MOKPHITOM 3BEHBbsIMU NaHuups. 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 MUHEPAIbHBIX 3JIEMEHTOB (Kalblui, (ocdop, xene3o, Mean, 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 TPEICTABUTENIM MOPCKUX PAaKOB COCTaBIsAOT Oosee 6...7%
MHUPOBOTO yJI0Ba pakooOpa3Hbix. OMapbl B 3aBUCUMOCTH OT BHUJa 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-
NO0OHOE MSICO Y OMapOB HaxOIUTCS B abgoMeHe (OpOIIKO) M KJIEHIHsX. JIaHTyCTBl JOCTUTAIOT JJTMHBI
40— 50 cM u macchl. 4— 8 kr. Cbe1o0HOE MSCO y JIAHTYCTOB HaXOJUTCS B abJIOMEHE.

Pucynok 17. JIaaryCcT Pucynok 18. Omap

XHWMHUYECKHUM COCTaB Msca OMapoOB U JIAHTYCTOB B€CbMa CUJIbHO U3MCHSCTCA B 3aBUCHUMOCTH 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 monnrocku. B MUPOBBIX yIOBaxX rOJIOBOHOTUX MOJUTIOCKOB (€KETOHO 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 JIPyTUe BUJIbI, OOUTAIOIINE B BOJaX TUXOro U ATiIaHTHYEeCKOro okeaHoB. Kambma-
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 TPAHCIOPTUPOBKU KaJIbMapOB 3aMOpPaKHUBAKOT. Bce opransl kajmbMmapa 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,
coJiepaKallMi CUHIOIO WJIM TEMHO-KOPUYHEBYIO KUJKOCTbD.

Kanbmapsel. KanbMapel sSBISIOTCS OOMTATENIMH OTKPBITBIX MOPCKHX IMPOCTOPOB, OTJIUYHbBIE
IIJIOBIIBI, €/1BA 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 o0gacTi CIMHKK pacmoiokeHa poropas miacTiHKa. Bo BHYTpEHHHX OopraHax »KHBOTHOTO
HaxXoguTcsa I-IGII)HI/IJHJHBII‘/JI MCIHIOYCK, TKaHU KOTOPOIo BBIpa6aTLIBaIOT TCMHO-KOPUYHCBYIO KpacCKYy.
YepHUIbHYIO )KUIKOCTh KaJlbMap BHIOPACHIBAET CTPYEH MM 00JIaAKOM B MOMEHT OMAaCHOCTH.

Jlisi MUAIIEBBIX 1IeNIe UCTONb3yeTcs TYJIOBUIIE (MaHTHs) M Inynajibia. HapyxHaas mopdosorus
THUXOOKEAHCKOT0 KajbMapa rmokasana Ha puc. 20.

Pucynoxk 21. HapyxHas Mop(hoIoTrs THXOOKEaHCKOTO KajibMapa:
1 — ronosa, 2 — siMKa JJIs1 BOPOHKH, 3 — MEPEIHee 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-
UM PYKH, 5 — IUTaBHMK, 6 —IJ1a3a  ma, 17 — MycKyIn BTSTUBATeNb BOPOHKH, 18 — BaluK 3amoHKH, 19 —
3a1HsAs Kulika, 20 — )KeJI000K 3aIoHKH, 21 — aHaIbHOE OTBEPCTUE

Pucynox 20. TuxookeaHCKUiA

Pasmepsl Tena kanpmapoB paznuuHbl. J[IMHA TeMa THXOOKEAHCKOTO KajlbMmapa (Hauboliee mac-
COBOTO B JIaJTbHEBOCTOYHBIX Bojiax) oT 40 mo 60 cm. Macca sxuBoTHOr0 Koyieoiercs ot 90 mo 750 r. B
cpenHeM macca kanbmapa coctasisieT 200 r. B 3aBUCUMOCTH OT BO3pacTa Macca TUXOOKEAHCKOTO Kallb-
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 )KMBOTHOTO): TyjioBuie (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 cpeno0HbBIX YacTsIX Tena KaiabMmapa cojepxkurcs (B %): Bonel 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 JKCTPAKTHBHBIX 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 gocturaet 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, xupa 0,1-0,8, azotucteix Bemiects 1,4—7,8;

O0COOCHHO MHOTO BOJIBI M MAJIO KMPa M a30THCTHIX BEIIECTB CO-
Pucynok 22. Tpenaur JIEPXKUTCSA B 000JIOYKAX TPEMAHIOB, HAXOAAIIMXCS 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€ JIETKOE; 12— HucXomsdiee 3aaHee KOJEHO KUIIeYHNKa; 13 — moJjioBas Jkejie3a; 14 — mojoBoi
MPOTOK

N3Bnedennass U3 BOJBI KyKyMapus, WiId MOPCKOW OTypel], UMEEeT OrypleoOpa3sHyl0 WIH MOYTH
mapoo6pasHyto ¢hopMy Tena, Ha OJHOM KOHIIE KOTOPOTO pacloiiokeH BeHuYuK mynaner (puc. 24). Ilo-
BEPXHOCTh TeJia OJiecTsIas, MOKPBITa CIM3UCTOM 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 xpsiieoOpa3Hoi TkaHH OOOJIOYKH 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. Kykymapus

Mopckoii ex. Hanbonee pacnpocTpaHEeHHBIMHU SIBIISIFOTCS J1Ba BUJA €Xel — OOBIKHOBEHHBIN U
0oObIKHOBEHHBIN MIockuil. [lepBrlil BUa BcTpedaerca B TuxoMm u ATIaHTUYECKOM OKeaHaX, B bapeHiie-
BoM, benom, Kapckowm, JlanteBbix n UykorckoMm Mopsix. JKuBeT Ha pa3nuyHbIX [NTyOMHAX U pa3HOoOpas-
HBIX I'pyHTax. BTOpo#l BHA HIMPOKO PAacHpOCTPAHEH B CEBEPHBIX 4HacTAX Tuxoro okeaHa. Hainen Ha
rnyounax 10 150 M. Exxu umeroT npomsiciioBoe 3HadeHue. Mx nkpa ucnonb3yercs MHOTUMU HapoJaMu
BocTtoka B numty.

OObI4HBIE MOPCKHE €XHU (pUc. 25) — m1apooOpas3Hble KUBOTHbBIC, HMEIOIINE MATHIYIEBOE CTPOEC-
Hue. CKelleT MOPCKOro €Xa MPeJICTaBIsAeT COOON CKOPIYILY, COCTOAIIYIO U3 TBEPAO COSAMHEHHBIX MEXK-
1y co00H MIACTUHOK, Ha KOTOPBIX PACIOI0KEHbI UTJIBl. B OTBEPCTHAX MIIACTUHOK MPOXOAAT HOXKKH.
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Pucynok 25. CxeMaTH4eckoe pacioyioKeHHe OpraHOB MOPCKOTO exa (pa3pe3 10 BEePTHKAIIH):
1— urnel, 2 — MOJNOBBIE JKeNe3bl, 3 — W3BECTKOBAsI CKOPIIyNa, 4 — KUIIEYHUK, 5 — POTOBOM ar-
napar, 6— poTOBOE OTBEpPCTUE, /— aHAIbHOE OTBEPCTHE
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[Tonycdepuueckoe Teno >KMBOTHOTO CILUTIOCHYTO B BEPTUKAJILHOM HampasiieHuu. [liockas ctopona
SIBJIIETCSl HUKHEH, Ha KOTOPOH eX Moj3aeT. B 1ieHTpe pacnosiokeHo poTOBOe OTBEPCTHE ¢ 3y0aMu KeBa-
TEeNpHOro anmapata. Jluamerp u BbicoTa Tena cocrapisitor 2,8 — 8,2 u 3,4 — 7,8 ¢cM COOTBETCTBEHHO.
[TpoMBICIIOBBIX pa3MepoB cuuTaroTCs ocodu quamerpom 50 mm u 6osee, maccoit ot 75 o 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 cpenuem cocrtasisieT 49 % OT Macchl )KUBOTHOTO, 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 LIBETOBYIO FaMMy — OT JKEITOro J0 SpKO-OpaHkeBoro. HepecToBwiil mepuoj
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 mocienepecToBbid — oT 2,7 10 5 %. Haubonpimmii BeIxoa UKpHI (B cpeaneM 12 %) BbISBIIEH 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-
CUCTEHIIMs 3peNbIX TOHAJ HeXXHasl, COUHasl. 3arax — CBOMCTBEHEH CBEKel MKpe cO ci1ab0 BbIPAaXKEHHBI-
MU NpU3HAKaMu CBeXero orypua. 1o BKycy MKpa HallOMUHAET CBIPOM SIMYHBIN JKEJITOK C HOAUCTHIM
npuBKycoM. KoHIuIIMOHHBIE CBOICTBA HKpa MpUoOOpeTaeT B MPEAHEPECTOBBIA NEpUOJl, KOTAa TOHAbI
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, mumumoB 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
CEeplIeYHO-COCYIUCTON CUCTEMBbl, MMMYHOJE(UIMTE, 3JI0KAYECTBEHHBIX HOBOOOpa3oBaHMsAX. [lomydeHo
3aKJIIOUEHUE O JICUEOHO-TIPODUITAKTUIECKIX CBOMCTBAX ATON UKPBHI.

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

HepecToBble U ocaeHepeCTOBBIE TOHA bl PEKOMEHIYIOTCS JIJIsl OJIy4E€HHsI 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 CTpOEHHE TpENaHra U KyKyMapHuu

HoOoo~NoOa,rWNE

JlaboparopHoe 3aHaTue Ne 8
Tema 3aHaTHSA: AHATOMUYECKOE CTPOCHUE U XUMUYECKUI COCTaB siila
[{esib 3aHATHA: MI3ydeHne aHATOMUYECKOTO CTPOCHUS sl

43



®opmupyembie kommnereHuuu: [1K-4 - cnocobeH onpenessts u aHATM3UPOBATH CBOMCTBA 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 YACTbH
1.1 Crtpoenue siiina

Situa nrunsl (Kyp, UHIEEK, TYCell U Mepereok) - 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)KHBIC BEIIECTBA, HEOOXOAMMBIE ISl Pa3BUTHUS JKUBOTO 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 NMUTATENbHBIX BEIIECTB IS pa3BUBarolerocs opranusma. OH
cHaOXaeT ero BOJOW, MPEIOXPaHIET 3apOAbIII OT BBICHIXAHHUS, & TAKXKE PACTBOPSET HEKOTOPHIE MUHE-
paJIbHBIE BEIIECTBA, YYaCTBYIOIIME B MOCTPOCHUHU 3apoblia. SuyHblid 6enok coctaBisieT 58% oOuieit
MAacCChI Sila.

benok - 910 mpo3paunas, mouTH OeclBeTHas (3€JIE€HOBATHIM OTTEHOK), TATYYas Macca, O4eHb IO0-
NBIKHAsA. belok 3aKkiioueH B JBOMHOM CJIOM IUICHOK: O€JIOYHYIO, HETOCPEACTBEHHO MPUIICTAIONIYIO K
0enKy, ¥ MOJCKOPIIYIHYI0, HAPYKHYI0, Oosee TpyOyro. bernok umeeT cioxHyo cTpykTypy. OH cOCTOUT
13 MEITbYANIINX S9YECK, COACPKAIMUX KHUIKHH TTI00YIUH, OTJSICHHBIX IPYT OT Apyra TOHKUMH IJICHYa-
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.

5 3 4 5 L 7

) ! _

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'papuakoBsiit 6en0k; 13 - CBerublii xkentok; 14 - XKenTorii xentok
JKenmox mpencrapisier co00i AMYNbCHUIO, 3aKIIOYEHHYIO B TOHKYIO MPO3padyHyl0 000JO0YKY, CO-
CTOSIIIIYIO U3 TPEX CJIOeB. B meHTpe siiia )KenToK yAepKUBAeTCsl OJiaroiapsi IByM I'paJdHKaM (TUIOTHO
CKpPY4EHHBIM O€NKOBBIM TskaM). [ paiHKM 3aKpydeHbl B IPOTUBOIOJIOXKHbBIE CTOPOHBI, Ojaronaps ue-
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My MPU TOBOPAYMBAHUU SHIIa BOKPYT €0 JIMHHOW OCH JKEITOK COXPaHSET EHTPAIbHOE MOJOXKEHUE,
TaK 4YTO 3apOBIIICBHIA JTUCK OKa3bIBaeTCs HaBepXy. JKEITOK COCTOMT M3 HECKOJIBKHX YEePEHYIOIIUXCS
CIIOEB PA3IMYHON OKpAacKH (MHTEHCHUBHOCTH €€ 3aBUCIT OT MUTMEHTHPYIOIIUX BEIIECTB KOpMa): MO
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, BBIXOJISIIIAM K TIOBEPXHOCTH JKEJITKA. B BOPOHKE ATOTO TOpJIBIIIKA MTOMEIIACTCS 3apOIbI-
meBbiid Auck. XKentok coctaBiser 32% Macchl sidiia.

Ckopiyna siiiia - 9To Hapy»KHasl IJI0THas 000J104Ka, HE0OX0AUMast IS 3aIIUTHI €ro COACPKUMOTO
OT BHEIIHUX BJIUSHUU. B CKOpIIyme pa3nuyaroT HapyKHYIO MOPUCTYIO 00O0JIOYKY, COJIEPKAIIyI0 O0JIb-
I0€ KOJIMYECTBO TOHKUX KaHaNbIEB (TI0p), yepe3 KOTOpble moctynaer Bo3ayx). [lox Hell momemiaercs
BHYTPEHHSS JIBOWHAS MOACKOPIyMHas 000104Kka. HemocpeIcTBEHHO MOCiie CHECEHHUSI Ha TYIOM KOHIIE
SiIa TBOMHAS TOJCKOPIIYITHAsE 000J0YKA pa3JBAaMBACTCS M 3aIlOJHACTCS BO3IYXOM, 00pa3yercsl 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 BEUIECTBO CKOPAYIHI - KapboHaT Ca (okono 93% macchl CKOpIyYIIbI); 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 CKOPIYITBI 3aBUCUT OT MPHUCYTCTBUS B €€ COCTaBE MUTMEHTA OBONOpdUpHHA.

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

MaccoBas 1071, % .
. 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
benok mpezacrasnser co0oil KOUIOMAHYIO KelleoOpa3HyI0 CHCTEMY, Ca000KpaIIEHHYI0, peaKus
ero menounas (pH B cpennem 8,4-8,6); muiotHocTh 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 skcTpakTuBHBIE 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
OBOIIOOYIMH - 6,7 aBUIUH - 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 GenmkoB MOKeT OBITH paszieieH AIeKTpodopeTHdeckn Ha HECKOJbKO (pakuuii. Tak, oBoab-
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 - - IeHO00pasyromas
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, MenTuaasa, L-anmnasa, katanasa, ¢pocdaraza.

SuuHblii 60K NMPHUHAT B Ka4eCTBE MEKIYHAPOIHOTO 3TAJIOHA OLIEHKHU KadecTBa OEJIKOB Pa3HBIX
MPOAYKTOB. B siille MakcuManbHO cOaTaHCUPOBaHBI BCE ACCEHIIMAIbHBIE aMUHOKHUCIIOTHI.

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

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

B simuHOM Oelke cofepKarcsi BATAMHHBI B CIISIYIONIMX KonudecTBax (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 HEPACTBOPUMYIO B BOJIE MACCy KEITOTO IBETA. ITO IMYIbCUS JIH-
MUJI0B ¥ JIMIIONPOTEUIOB B Boje. JKenTok CBexkero siiia uMeeT cinabokuciyo cpeny (pH okono 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 %):
Boga - 50-54

MuHepansHbie conu - 0,1-1,6

yraesos! - 0,2-1,0

JIATAIEL - 28-36

oenku - 15-17
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B xenTke sifia Kyp copepikarcs cienyromue 6enku: (B % ot konuuecTBa Oenka):
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 stiinia 0OHapyKEHBI T€ K€ (EPMEHTHI, YTO U B O€JIKE, HO B OOJIBIINX KOJIMYECTBAX, 32 UC-
KITIOYCHUEM KaTajasbl.

B kenTke sUIl JIUIUAIOB COACPIKUTCS BIBOE OOJIbIIE, YeM OelkoB. B mummmHo# (pakuun xenTka
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 cocraB TpurienupuaoB BXOIAT B OCHOBHOM OJICMHOBAsS, JTMHOJIECBAs, MAJILMUTOJICHHOBAS, MUPHUCTH-
HOBasi, MAILMATHHOBAS, CTCAPHUHOBAS, apaXUIOHOBAsT KUCIOTHI. JIMITOWABI, BXOAIINE B JKEITOK sHIIa,
npezacrasieHbl Gocharunamu (28%), crepunamu (1o 5%), repedbposunamu, chunromuenuaamu. Oco-
OeHHO MHOTO B xenTke jgenuTtrHa (8,6%), kedamuna (okoso 4%), xonecrepuHa (okoso 5%), npuyem Ha
CBOOOHBIN XOJIECTEPUH PpUXoauTCs 84%).

®docharnael )KEeNTKAa HAXOIATCS B CBOOOJHOM COCTOSIHUM WJIH B COSAMHECHUU C OClIKaMu, 00pasys
munonporeupl. Hanpumep, mpumepro 50% erutrHa coeuHEeHbI ¢ BUTSIUTMHOM. DochaTuibl sxenTka
001a/1a10T BBICOKOW MMOBEPXHOCTHON aKTUBHOCTHIO. JKHp B KE€NTKE HAXOJUTCS B BUI€ TOHKOM 3MYJIbCUN
Y UMEET MOBBIIICHHYIO SMYJIBTUPYIOUTYIO CTIOCOOHOCTb.

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

Oxkpacka xenTka 00ycIIOBJICHAa KapOTHHOMIAMH, TJIABHBIM 00pa3oM KCaHTO(PWILIIOM M KapOTUHOM,
KOTOpBIE COAEPKATCsI B HEOMBLIsIEeMON (PpakiMu JTUMUIOB, IPUYEM IIEPBOTO BTPOE OOIBIIE, YeM BTOPO-
ro. KcaHTowt - BEImIECTBO KEJITOTO I[BETA; TI0 XHMHUSCKOMY CTPOSHUIO OH SIBISICTCS JTUOKCHUITPOH3-
BOJHBIM [3-KapOTHHA; MHTEHCUBHOCTh OKPACKH KENTKA 3aBUCHT OT COAEPKAHMs KapOTHHOUIOB B KOp-
Me.

Kenrok sitna 6orat ButamuHamu. B HeMm comepxwutcs 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 % ananuna; 800 mr % xonmHa; 56 MKT OHOTHHA.

XKenrok otnryaercs 6onbinuM cojepxkanueM pocdopa (588 mr %), cepbl B xKeITKE MOYTH CTONb-
KO e, uTo U B 0enke - 220 mr %, mHoro xene3a - 6700 Mkr u riuHKka - 3106 MKT.

2 NIPAKTUYECKASA YACTDH

1. Usyuure u 3apucyiite crpoenue siina. OrmnpenenuTte 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. Hanummre ypaBHeHUE peakliny.

3. Ompenenure 1Ber xenTka siina. OT KakuxX (pakTOpOB OH 3aBHCUT M YeM OTIPEICISICTCS?
Omnpenenure pH xentka u TeMneparypy cBEpThIBaHUS.

4.  Omnpenenute pH Oenka u TeMrepaTypy CBEpTHIBaHUSI.

Conep:xkanue oTyera: nabopaTopHas padoTa 10JKHA OBITH 0(OpMIIEHA COTIacHO TpeOoBa-
HUSIM NIPUIIOKEHUA 1.
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CoNoA~WNE

[ N
wnh o

KOHTPOJIBHBIE BOITPOCHI
[lepeuncnure OCHOBHBIE CTPYKTYPHBIE COCTABJISIONINE ITUYBETO SiIa.
KakoBo HazHauyeHHe Oeka B SIIIE U €ro MPOIICHTHBIN COCTaB B 00IIel Macce sifma?
Urto npeacrasiseT co0oit 6enoK, KakoBa ero CTpykrypa?
UYro npencrasiisger co00i KENTOK, KaKOBO €r0 CTPOEHUE?
bnarogaps yemy KenTOK COXpaHsSeT HEHTPaIbHOE MOJI0KEHUE B SiIe?
Ot kakux (aKkTOPOB 3aBUCUT OKpPACKA SHIIa U YEM OHA OTIPEIeIIIeTCs?
KakoBo cTpoeHne 1 XMMUYECKUI COCTaB CKOPJIYIIbI siidria?
[lepeuncnure ocHOBHbIE OeNku Oernka siia.
HazoBuTte 6emoxk, obmagaroniuii Xopoien meHooopasyromieid CmocoOOHOCTRIO.
Kak HazwiBaeTcs 0€NOK, CTAOMIM3UPYIONINI IEHY Py B30MBaHUN?
KakoB BUTaMUHHBIN 1 MUHEpATbHBIN cOCTaB OeiKa siima?
[Tepeuncnure OCHOBHBIE OCIKH JKENTKA SHIIA.
JlaiiTe XxapakTepUCTUKY JUITHIHOTO COCTaBa JKeJTKa.
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IIpunoxenue 1

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 npoayKToB MUTAHKS U TOBAPOBEICHUS

JIABOPATOPHAA PABOTA

no gucturuae: «KAHATOMMUSA NIAIEBOI'O CbIPbS»

Belmommawir:
Crynent

Kypca TrpyTIbI
HanpaBnenue 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

Meroanuyeckue yKasaHus
110 OPraHU3alUK U TTPOBEACHUIO CAMOCTOSITSIIBHON 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,2024 r.
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BBEJAEHUE

[ensiMu OCBOEHUSI JUCLUIUINHBI « AHATOMUS ITUIIIEBOIO CHIPBS» SIBJISAIOTCS:

® YCBOCHHE TEOPETUYECKUMX 3HAHUN IO OCHOBAM AaHATOMHH M MOP(OIOrHH MHILEBOTO CHIPHS,
XUMHUYECKOMY cOCTaBy M Hainuuio BAB, pacnoniokeHHI0 TKaHEW M JIOKaIM3alMM B HUX OCHOBHBIX
MATATEIbHBIX BELIECTB C LEJIbI0 UX UCIOJIb30BAHUS B IPOU3BO/ICTBE MUILIEBBIX POAYKTOB;

®  [pUOOpETeHHE NMPAKTHUECKUX HABBIKOB MPOBEICHUS TUATHOCTUKUA M MIACHTU(HKAIWU THILIEBOTO
CBIPBS;

®  HAy4YWTh CTYJICHTA MPUMEHSATH MOJIYYEHHbIE 3HAHUS ISl IPOTHO3MPOBAHUS CTOMKOCTH IMHUILEBOIO
CBIPBSI IPU XPaHEHUH, NepepadOTKe U TPAHCIIOPTUPOBAHUU.

3amauaMu OCBOCHHSI JUCHUIUIMHBI «AHATOMHS THILEBOTO CHIPhs» SABISIETCS (POPMUPOBAHUE KOMIIETEH-
LW, 3HAHUM, YMEHU U HABBIKOB I10 CJIEIYIOLIUM HaIPaBIECHUSAM JE€ATEIbHOCTH:

"  KpHUTEpHUHU KauecTBa U OE30MACHOCTH MHUIIEBOTO CHIPHS;

"  [MIIEBas IEHHOCTb ChIPbS;

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

"  JIMarHOCTHKA W MJIEHTU(UKALKS MHUILEBOTO CHIPHS;

"  crocoObl U METOABI OOHApYkeHUs (panbcupuKanuu;

"  W3y4CHHE TEXHUYECKUX CPEACTB JUIsl M3MEPEHUs OCHOBHBIX IapaMETPOB TEXHOJIOTUYECKUX
MIPOLIECCOB, CBOMCTB CHIPhS, MONY(HaOpUKATOB M KauecTBa rOTOBOM MPOIYKIUU, OpraHU3alud U OCY-
LIECTBJICHUS TEXHOJOTHYECKOIO MPOLECCa MPOU3BOICTBA MPOAYKIMN TUTAHUS.

JuctumimHa « AHaTOMES TTUIIICBOTO CHIPhS» OTHOCUTCS K 00si3arenpHoN yactu 61oka 1 OIT BO
noAroToBku OakanaBpa HarpasieHus 19.03.04 TexHonorus NpoayKIUu U OpraHu3anus o0IIeCTBEHHO-
ro nutanus. Ee ocBoeHue npoucxoaur B 4 cemecTpe.

1. Ob0umiasi XapaKTepHCTHKA CAMOCTOSITEILHOWH PadoThI CTyJIeHTa MPH H3YYeHHU JAUCIH-
IUIMHBI «KAHATOMUS MIHIIEBOT0 CHIPbID).

[lemu camoctosTensHON PabOTHI: (GOPMHUPOBAHKE CITOCOOHOCTEH K CaMOCTOSITEIbHOMY TO3Ha-
HUIO U OO0YYEHHIO, TIOMCKY JIUTEPaTypbl, 00001IeHNI0, O(DOPMIICHUIO U MPEACTABICHUIO TOTYyYECHHBIX
pe3yabpTaTOB, UX KPUTHYECKOMY AHAJINA3Y, ITOMCKY HOBBIX M HEOPAMHAPHBIX PELICHUH, apryMEHTHPO-
BaHHOMY OTCTaMBAHHIO CBOUX MPEUIOKEHHUM, YMEHUIN MOATOTOBKM BBICTYIUICHUN W BEJIEHUS JTUCKYC-
CHI.

CamocTtosTenpHas paboTa Mo JUCHUILTUHE « AHATOMHUSI MUIIEBOTO CHIPHS» 3aKII0YAETCs B MOJ-
TOTOBKE K Ha60paTOpHI)IM 3aHATUAM, HATMCAHWUIO OTYCTA, KOHCIICKTUPOBAHUIO JIMTCPATYPHBI, ITIOATOTOB-
K€ K cO0eCeIOBaHUI0 U YK3aMEHY.

[Tocne BBOAHBIX JEKIUH, B KOTOPBIX 0003HAaYaeTCsl Co/Iep KaHue JUCIMILIMHEL, € nmpoliaemMaTuka
U MpaKkTU4eckas 3HAaUMMOCTb, O0yUaIOUIHecs] 3HAKOMSTCS C JTUTepaTypoll B paMKax MpPoOJIEMHOTO MO
JUCIUIUIMHBL. bakanaBpbl TOTOBST NPUHTEPHBIM (MMCHbMEHHBIN) BapUaHT OTYETa IO JIAOOPATOPHBIM
paboTam U JenaroT Mo HeMy JOKJIaJ mepes Kojuieramu B rpymne. OOcyxIeHue JoKiIaaa TPOUCXOAnT B
JINAJIOTOBOM PEXKHUME MEXIy OOydaromuMucs OakagaBpamu, OakajgaBpaMu W MpernojaBaTesieM, HO 0e3
€ro TOMHHHPOBaHUS. Takas MHTEpaKTHUBHAS TEXHOJIOTHs 00yUeHHUs CIIOCOOCTBYET Pa3BUTHIO Y CTY/CH-
TOB MH(OPMAIIMOHHOW KOMMYHUKATUBHOCTH, Pe(JIEKCUM KPUTHUYECKOTO MBIIUIEHUS, CaMOIpPE3eHTa-
[[UU, YMEHHUI BECTH TUCKYCCHIO, OTCTauBaTh CBOIO MO3UIIMIO0 U apTyMEHTHPOBATh €€, aHATH3UPOBATh U
CUHTE3UPOBATH H3y‘laeMLII71 MaTc€pHrall, AKINCHTHUPOBAHO IMPEACTABIIATL C€ro ayaAuTOpPHH. KauectBO
JOKJIaa, KOHCMEKTa (ero CTPYKTypa, MOJIHOTA, HOBU3HA, KOJUYECTBO HCIIOJIB3YEMBIX HCTOYHUKOB,
CaMOCTOATCIIBHOCTL €r0 HalMCaHWuA, CTCICHb OPHUIMHAJIBHOCTH W HHHOBALIMOHHOCTHU HpeHHO)KeHHﬁ,
0000111eHUH 1 BBIBOJIOB), & TAK)K€ YPOBEHD JOKIAAa (aKIIEHTUPOBAHOCTH, MOCIEA0BATEIHLHOCTh, YOEIu-
TCJIBHOCTh, HCIIOJb30BaHHUEC CHeI_[I/IaJTI)HOﬁ TepMI/IHOJ'IOl"I/H/I) YUUTBIBAIOTCA B CUCTEMC OaJIbHO-
PEUTHHTOBOTO KOHTPOJIS M UTOTOBOM OIIEHKE MO AUCIUILIHHE.
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Kopa, popmynupoBka komre-
TEHLIUU

Kona, popmynupoBka nHaukaropa

[Mnanupyembie pe3yabTaThl
00yYeHHS IO TUCITUTUINHE (MO-
IYJII0), XapaKTepU3YIOIIUE 3Ta-
bl OPMHUPOBAHUS KOMIICTCH-

LUK, THAUKATOPOB

IIK-4 CniocoGeH omnpenensTh
Y aHAIM3UPOBATh CBOWMCTBA
CBIPbsL, TOTy(hadpHUKaTOB U
IPOJOBOJIBCTBEHHBIX TOBA-
POB, BIMSIOIINE HA ONITHMH-
3aIUI0 TEXHOJIOTHYECKOTO
mporrecca, KadecTBO U 0e3-
OIaCHOCTb FOTOBOM NPOAYK-
e, 3G PeKTHBHOCTD U
Ha/Ie)KHOCTh TPOLIECCOB
IPON3BOJCTBA

N-1nk.4 AHaM3upyeT CBOWCTBA,
¢byHKUIMH, KIaccupUKALNIO U 3HAYe-
HUE CBIPHEBBIX KOMIIOHEHTOB, UX U3-
MEHEHHS TIPH TEXHOJIOTHIECKOi oOpa-
00TKe, OCHOBHBIE HAIIPABJICHUS UX UC-
MOJIb30BaHUS TP MPOU3BOACTBE IH-
IIEBBIX IPOIYKTOB JUIS 00ECTIeYeHUS
HOTy4eHus! 0€30MacHOMN MPOIYKIIUH
BBICOKOT'O KauecTBa

AHanmm3upyeTr CBOicTBa, (hyHK-
LUH CBIPHEBBIX KOMIIOHEHTOB
IpH TMPOU3BOJCTBE IHUILEBBIX
IPOIYKTOB sl  OOecredeHus
MoJTydeHus1 0e30macHoil  Tpo-
JOYKLUH BBICOKOTO Ka4ecTBa

W-2nx.2 Opranusyer BeIOOp, IpuMe-
HSIET METOJIBI U CPEJICTBA U3MEPEHHUIA,

UCTIBITAHUI U KOHTPOIIS JIJIsl UCCIIEIO0-
BaHUsI Ka4ecTBa, 0€30MACHOCTHU ChIPhS
Y TOTOBOU NPOAYKIIUHI

YuuThIBa€T MONYYEHHYHO WH-
(dbopmannio A McciIeIOBaHUs
KayecTBa, 0€30IaCHOCTH CHIPhsI
Y TOTOBOM NMPOAYKIIMH

WN-3nk.2 Pa3pabareiBaeT Meporpusi-
THS TI0 COBEPIICHCTBOBAHUIO CHCTE-
Mbl KOHTPOJIZI Kade€CTBa M OIITHMH3aA-
UM TEXHOJOTHYCCKUX MPOIIECCOB
MIPOM3BOJICTBA MPOJYKTOB MUTAHUS

PazpabateiBacT MepOnpHATHS
M0 COBEPIICHCTBOBAHHUIO CH-
CTEeMbl  KOHTpOJISi  KadyecTBa
MPOAYKTOB UTAHUS

2. MeToauvecKkne peKoMeH/IaIUH 110 H3YYeHHUI0 TEOPEeTHYECKOr0 MaTepuaJsia
JlJis yCrenrtHoro OCBOCHUS JUCHUIUIMHBI, HEOOXOAMMO CaMOCTOSTENBHO JCTalbHO H3Y-
YUTh NPCACTABJICHHBIC TEMBI 10 PEKOMCHAYCMBIM NCTOYHUKAM I/IH(bOpMaIII/II/II

Ne PexomeHayemble HCTOYHUKN HH(DOpMAIAN
/i | Buasl caMmocTosiTenbHOM paboThl (Ne uctouynmka)
Oc- Homonuu- | Metogu- | UuTtep-
HOB- TeJbHas yeckast HET-
Hast pecypchl
1. CamMoCTOSATENbHOE U3YUEHHE JIUTEPATYPHI 110 TEMaM:
Tewma 1. [Ipeamer, nenu u 3a1a9u JUCITUTUIUHEL. 1 1,23 12 12
3HaueHNe MUKPOCKOITMYECKOTO UCCIIEAOBAHUS ISt
aHaJIM3a CBOMCTB CHIPHS, MOy (HaObpUKATOB U TOTO-
BOM IIPOJYKIIUU
Tema 2. CtpoeHHe U XUMHYECKHI cocTaB pactd- | 1 1,23 12 12
TEIBLHOMN KIETKH.
Tema 3. Jlokanu3amus OCHOBHBIX ITUTATEIBHBIX 1 12,3 12 12
BEIIECTB B PACTUTENBHOMN KIIETKE
Tema 4. CtpoeHue U poJib KIETOYHOW 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 OPraHOB PaCTCHUHU.
Tema 7. CtpoeHue, XxuMH4Yeckuil coctaB u | 1 1,23 12 12
MUIIEeBas [IEHHOCTh T'C€HEPATHBHBIX OPTraHOB pac-
TEHUH.
Tema 8. LlenecooOpa3HOCTh MONy4YeHUS HaTypaib- | 1 123 1,2 1,2
HBIX MMHIIEBBIX KPACUTEINEH U3 PaCTUTEILHOTO ChI-
PBSL.
Tema 9. AHATOMHYECKOE CTPOCHHUE Pa3IUYHBIX 1 1,2,3 1,2 1,2
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BUJIOB PACTUTEIBHOTO CHIPbSI, UCIIOIB3YEMOTO B
Ka4yecTBe MpsSHOCTEN

Tema 10. Amnaromuueckoe u Mopdosornyeckoe | 1 1,2,3 1,2 1,2
cTpoenue rpuboB. [Tuiesast EHHOCTb.

Tema 11. KneTka v TKaHH KUBOTHBIX. 1 1,23 12 12
Tema 12. XuUMHUYECKHI cocTaB M IUIneBasg IeH- | 1 1,2,3 1,2 1,2

HOCTB pa3JIMYHbIX TKaHEH KUBOTHBIX M IITHIIBI

Tema 13. BnusHue nocneyOoitHbIXx Ouoxumuye- | 1 1,23 12 12
CKHUX TIPEBPAICHUIA, MPOUCXOAAIINX B MscCE, Ha
€ro KauecTBO

Tema 14. Crpoenune TkaHei pblObl. XuUMUYecKuit | 1 1,2,3 1,2 1,2
COCTaB U MUIIEBas LIEHHOCTh

Tema 15. Anatomust 1 MOp(hOJIOTHST HEPHIOHBIX 1 1,23 12,3 12
00BEKTOB BOJHOI'O IIPOMBICIIA
Tema 16. Ctpoenue siina. CocTaBHbIC YacTH sima. | 1 1,23 1,2 1,2

[Tuiesas u Onosoruueckas [EHHOCTD.

2. IloaroroBka K 1a00pPaTOPHBIM 3aHATHSIM

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

4.1 Bonpocsl 1u1si codece0BaHus

KOHTpOJ’IBHHG BOIIPOCKHI I10 TEMC 1:

O©CoOoONO OIS, WN B

. I3 KakuX OCHOBHBIX YaCTE€H COCTOMT MHUKPOCKOM?

. KakoBsI npaBusia moyiib30BaHus MUKpPOCKOMa?

. Kakoe o6opynoBanue 1151 ©3roToBiieHUs cpe30B Bol 3HaeTe?
. Kak moaroroButh Marepuan ajis MUKPOCKOTTMPOBAHUS?

. Uto Takoe X010/1HOE pa3MaurBaHue?

. UTo MOHMMAIOT MO TOPSYUM CIIOCOOOM pa3MAr4eHus ?

. lenb MUKPOCKONMUYECKOTO aHanu3a’?

. UTo Takoe BKJIIOYAIOIIME KUIKOCTH U KaKie OHU OBIBAIOT?

. TexHrKa MUKPOCKOITMYECKOTO aHATIN3a

10. 3HaueHHe MUKPOCKOIIMYECKOT0 aHaan3a JJis KayecTBa U 0€30IacHOCTH MPOAYKTOB MUTAHUS

KonTponbsHBIE BOITPOCH TIO TEME 2:
1.Ilepeuncianute OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTBI PACTUTENBHOMN KIETKU U UX (QYyHK-

WM.

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

2. Ha3zoBuTe OCHOBHBIE OTIIMYHS PACTUTEIHLHON M KHBOTHON KIIETKH.

3. KakoB cocTaB KJIETOYHOr0 coKa?

4. Knaccuduxarus 1 GyHKITUU TUTACTH].

5. Uro Takoe miIa3MoJn3 U ACIIa3MoJIn3?

KonTponbHbIe Bompock! Teme 3:

1. Tlepeuncnure OpraHOUIBI PACTUTEIHLHON KIETKH, TJIE JIOKATHU3YIOTCS OCHOBHBIC TTUTA-
TeJbHBIE BEIIECTBA: Kpaxmall, OeJIKH, YTIIeBOAbl, MUHEpaTbHBIE COJIH, aJIKaJIOUIbl, BUTA-
MUHBI (KHPOPACTBOPUMEIC W BOJAOPACTBOPUMBIC), TATMEHTHI, OPTAHUYECKUE KUCITOTHI .

2. KakoBel OCHOBHBIE OCOOEHHOCTH XHUMHYECKOTO COCTaBa ChIPbS PACTUTEIHLHOTO
IIPOUCXOXKICHHUS?

3. Tlouemy Boja ABNSETCS BaXXHEHIIMM KOMIIOHEHTOM PACTHUTENbHBIX TKaHEH?

4. BnwustHEE BOJBI HA COXPAHEHNUE TOBAPHOTO Ka4eCTBA MPOTYKIIHH.

55




[Iepeuncnure BaKHEUIINE MUTATEIbHBIEC BEMIECTBA PACTCHUN M MX JIOKAIM3ALMIO B
TKaHSX.

Hamnunem kakux BELIECTB ONPEAESAETCS MHIINEBAas W DHEPreTUYECKas LEHHOCTh
PaCTUTENBHOTO ChIPbs?

Kakoe 3HaueHue urpaet pacTuTeIbHOE ChIPhE B O0ECTICUeHU cOaTaHCHPOBAHHOTO JTUe-
THYECKOTO M JIeYeOHO- TPOPHIIAKTUIECKOTO TUTaHUs?

KonTponbHble Bompock! no Teme 4:

1.
2.
3.
4.

KakoBbl ()yHKITUU KIETOYHON CTCHKHU

XUMHYECKUH COCTAB KJIETOYHOM CTEHKH?

CrpoeHne KIeTOYHOU CTEHKHU 10 AnbOepcxeimy.

Kakue nzmeHnenus: mpoucxoaT CO BpEMEHEM C KJIETOYHOM CTEHKOM?

KoHnTponbHbIe BOpPOCk MO Teme 5:

oo wdE

7.
8.
9.

JlaiiTe onpeneneHye TKaHu.

Kak knaccuuuupyroT TKaHu pacTeHUi?

KakoBsl hyHKIIMM U cTpoeHHEe 00pa30BaTEIbHBIX TKAHEH?

[lepeuncnure oOpazoBaTenbHbIE TKAHU.

Crpoenne U QyHKIIUM MEXaHUIECKUX TKaHEH.

Kakoe BiMsHHME OKa3blBaeT HAJIMYME MEXAHWYECKMX TKaHEH Ha MUILEBKYCOBbIE
JOCTOUHCTBA IJIOA0B U OBOLIEH?

@OyHKIUN U 0COOEHHOCTH CTPOSHHSI OCHOBHBIX TKaHEH.

Uro Takoe Manepanus 3anacaroniei TkaHu? BiMsiHie Ha KauyecTBO IJI0JJ0B U OBOLLEH.
Knaccudukanus npoBoJsmux TKaHeH.

10. ®yHKIIMY KCUIIEMBI (IpeBeCHHBI) U (hI109MEI (1y0a).

KOHTpOHbHBIe BOIIPOCHI TEMC 6:

1.
2
3.
4.
5

6.

Ha xakue rpynmnsl pa3fenstoT opraibl pacTeHUn?

Kaxkue opranbl OTHOCST K BEr€TaTUBHBIM?

Kakue Bu10n3MEeHEHHBIE TTOOETH UCTIONB3YIOTCS YETOBEKOM B TTHUIILY?

KakoBbl ¢yHkiun nucta? Kakue BUAOM3MEHEHHUS IUCTHEB BBl 3HaeTE?

UemM 1o BHEHIHEMY CTPOCHHIO M BHYTPEHHEMY  CTPOCHHUIO  OTJIMYAIOTCS
KOPHEIIO0/Ibl MOPKOBH, CBEKJIBI U peauca? 3apucyure.

[lepeuncnure TUAarHOCTUYECKHUE MPU3HAKU JIUCTHEB, KOPHEH U KOPHEBUIII.

KoHnTponbHbIe Bopock! Teme 7:

1.

CoNU~WN

KakoBo 3HaueHHWE [UWArHOCTHYECKHX TMPHU3HAKOB CHIPbS B ONpPEIEICHHUU MOATHH-
HOCTH MTOPOIIKOOOPA3HOTO M PE3aHOTO ChIPhsi? UeM MCTUHHBIC IUIOIBI OTIIMYAIOTCS OT
JIOKHBIX.

KakoBa kiraccuukanus mioioB?

Yem ompesensercs MUIIEeBast IEHHOCTh CYXHUX M COYHBIX IJI0JIOB?

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

[T:1016I KAKUX MUIIEBBIX PACTCHUIH HA3BIBAIOTCS STOIAMU?

HazoBute THIBI IT0J000pa3HBIX TI00B?

[Touemy SI07I0KO CUMTACTCS JIOXKHBIM TUIOOM?

KakoBo cTpoeHHe TUITHYHOTO CeMEHU?

10 KaxoBbl OTIIM4MSI B CTPOEHUU CEMSIH 3JIaKOBBIX U O00OBBIX pacTeHHI?

KonTtponsHbie Bompocs! Teme 8:
1. Kak Ha3bIBaOTCS MUTMEHTHI KIETOYHOTO COKA, 00YCIIaBIMBAIONINE KPACHYIO, CHHIOK
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no

Nookw

WK (PUOJIETOBYIO OKPACKY IIJIOJIOB U OBOILEH.

[enecooOpa3HOCTh MONTY4YEHUS HATypaIbHBIX MUIIEBBIX KPAaCUTENEH U3 pacCTUTEILHOTO
CBIPBS.

JaiiTe onpenenenue GpraBOHOUIAM

I'ie nokanu3yroTcss KApOTUHOUIbI?

Krnaccudukanus mMrMeHToB 10 PaCTBOPUMOCTH B BOJIC
XapakTepucTHKa MUTMEHTOB, HEPACTBOPUMBIX B BOJIE
XapakTepucTuKa MUTMEHTOB, PACTBOPUMBIX B BOJIC

KonTponbhblie Borpockl Teme 9:

arONE

Ha3zoBute knaccu(pukanuoHHbIe TPYIIIBI, BUIBI U PAa3HOBUIHOCTH MPSIHOCTEH.
XapakTepucTrKa JINCTOBBIX MPSIHOCTEN

XapakTepruCTHKA IUIOJOBBIX NPSIHOCTEM.

XapakTepucTHUKa [[BETOUYHBIX MPSTHOCTEN

XapakTepucTruKa KOPOBBIX MPSHOCTEN

KonTtponsnsie Bonpocs! o teme 10:

agrwbdE

HazoBuTe kinaccuduKayoHHbIe TPYIIIBI, BUABI U pa3HOBUIHOCTH I'PHOOB.
Kak knmaccuunupyrotes rpuobl o crnoco0y muTaHus?

Yem ompenensercs MUIIeBast HIEHHOCTb TpHOOB?

[lepeuncnure rpymnimsl rpudOB 110 0€30I1aCHOCTH.

HazoBuTte oTimuuTensHble 0COOCHHOCTH CTPOCHUS TPUOOB.

KoHnTtposbHbIe Bonpockl 1o Teme 11:

1.

CoNO R~ WN

10
11.

Kakumu 0COOEHHOCTSIMM CTPOEHMSI JKMBOTHAasi KJIETKa OTJIMYAaeTcs OT pacTu-
TEJIbHOM?

KaxoBa knaccudukanus TkaHei >KUBOTHBIX ?

KakoBbl (hyHKIIMY IUTENNANBHBIX TKAaHEH?

UeM 0TIIMYAIOTCS COEUHUTENbHBIE TKAHU OT 3MUTEINAIbHBIX 0 CBOEH CTPYKType?
KakoBbl (yHKIIMM COEMHUTENBHBIX TKaHEN?

Ha xakue rpynmnsl U o KakoMy NPUHIUITY Pa3AessioTCs COeINHUTENbHbIE TKAaHU?
KakoBo cTpoeHne MEeXKIETOUHOTO BELIECTBA COSAMHUTENIbHBIX TKaHEH ?

KakoBbl CBOICTBA 1 MUIIEBOE 3HAYEHHE COEITMHUTENBHO TKAHBIX BOJIOKOH?

KakoBel cTpoenne u GyHKIMM pbixioi BosokHUcTOoH CT?

['ie B opranusme JKUBOTHBIX pacrojiaraercs mioTHast BojgokHucras CT?

KakoBo cTpoenue u nuiiesoe 3HaueHue xuposoit CT?

KonTtponsHbIe BOpocsH o Teme 12:

abrwdE

©oONO

XHWMHUYECKUH COCTaB U TMHILEBAS LIEHHOCTh PA3JINYHBIX TKAHEW )KUBOTHBIX.
Jlenenue Ty yOOHHBIX )KMBOTHBIX Ha OTpyOa

Kak moctpoena xpsieBast TKaHb, KAaKOBBI €€ CBOWCTBA U (DYHKIIMM B OpraHu3Me?
KakoBbI (hyHKIIMM MBIIIEYHBIX TKaHEH U Ha KaKue TUIIbI OHU Pa3JIesioTCs?

KakoBbpl paznmuuusi B CTPOCHHHM MOMEPEYHOINOIOCATON M TJIAJKOW MBIIIEYHBIX
TKaHei?

UYem 00yciioBieHa MONepeyHas HCUEPUEHHOCTh MBIIIIEYHBIX BOJIOKOH?
UYro Takoe MUOGUOPUILIBI U U3 YETO OHU COCTOSIT?

Kak TkaHM )KMBOTHBIX pa3IM4aroTCs O CBOEH MUILEBOM IEHHOCTH?

Kak cBs13aHO COOTHOIIIEHHE PAa3IMYHBIX TKAHEH B MsICE C €r0 Ka4eCTBOM?

10 OCHOBHBIE BUJIBI IPOLYKTHBHOMN MTUIIBI
11.Xumudeckwnii cocTaB Msica TITHIIBI
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12.JTunuaer Msica oyl

13.EI/IOXI/IMI/I‘IGCKI/IG ABTOJIUTUYCCKHUE IPOUCCCHI B MsACE IITHUI]

14.0co6ennocTy cTpoeHus Tena ITHIIbI
15.XapakrepucTuka 6e10ro 1 KpacCHOro MsCa MTUIIEI

KoHTpoisbHBIE BONTpOCk 110 Teme 13:

ko E

no

©OoNO U AW

ABTOJUTUYECKHE MPEBPAIICHUS MBIIIIEYHON TKaHU

N3MeHeHue CTpyKTyphl MBIIIEYHONW TKAHU B IIPOIIECCE aBTOJIU3A.
MexaHu3m U XUMMU3M ITIOCMEPTHBIX U3MEHEHHI.

N3MeHeHus yriieBOAHOM CUCTEMBI.

H3MmeHeHne cocTOsTHUS OEIKOB B MPOIIECCE aBTOJIM3A.

KontposbHbIe BOnpock 1o Teme 14:

JlaiiTe KI1acCU(PHUKAIHIO PHIO B 3aBUCUMOCTH OT Pa3IMYHBIX (DaKTOPOB.

B 3aBucuMOCTH OT KakKMX OCOOCHHOCTEH CTPOCHUS Tella PhIObl yCTaHABIMBACTCS
BUJI U CEMENCTBO?

Uro npencrasiser co00il MblIeyHasi TKaHb PbIO?

Uto sSBISETCS OCHOBHBIM MOP(OIIOTHYECKUM U (PYHKITHOHATBHBIM 3JIEMEHTOM MBIIIIIIHI?
UTo Takoe MUOCENTHI, MUOTOMBI?

[TumeBas u BKycoBast IEHHOCTH PBIOBI.

HazoBute nomHoleHHbIE OENKH PhIObI

Uro npencrapisier co00il coeTMHUTENbHAS TKaHb pbI0? Ee XuMudeckuit cocTas.
Kakumu BemectBaMu 00ycnoBieH crieliuuyecKuil BKyC U 3amax pblobI?

10 [TumeBast IEHHOCTH KHpa PHIO.

11. Yem oOycnoBIeH CIaIKOBAThINM MPUBKYC PHIOBI PU TEILIOBOW 00paboTke?
12. MuHepanbHbIi 1 BATAMUHHBINA COCTAaB PHIOBI.

13. CpaBHuTE O6€IKOBBII COCTaB UKPBI K MOJIOK PHIO.

KonTponbHbIe Bonpock! o Teme 15.

WoNoaR~wWNE

el el
WN RO

14.

Haiite kaccupuKalno HepbIOHBIX 0OBEKTOB BOAHOIO IPOMBICIA
JaiiTe XxapaKkTepUCTUKY MUILEBON IIEGHHOCTH Msica KpaboB
Kakue BHIbI KPEBETOK HMEIOT IIPOMBICIIOBOE 3HaYCHHE?
KakoB XMMHYeCKHH COCTaB MsICa KPEBETOK?
JlaiiTe XapakTepUCTUKY paKooOpa3HbIX
JlaiiTe XapaKTepUCTUKY UTJIOKOKUX
JlaiiTe XapaKTEpUCTUKY MOJUIFOCKOB
JlaiiTe XapaKTEpUCTUKY KPEBETOK
JlaiiTe XapaKTepUCTUKY KaJIbMapoB
. JlaiiTe XapakTepHUCTHUKY JJAHT'YCTOB U OMapOB
. OT KaKuX (aKTOPOB 3aBUCUT XUMUYECKUH COCTAB Msica MUTUH?
. Kak ncnone3ytot mMsco 6ecrio3BOHOYHBIX?
. Kaxue TpeOoBaHus NpeabsBIAIOT K HEPHIOHBIM IIPOYKTaM MOPCKOTO IIPOMBICIIA, TIOCTYIAIOIINM B
PO3HUYIHYIO TOPTOBIIO?
HazoBuTe npeacraButeneil IpoMBICIOBBIX HITIOKOKHX

KonTtpomnbHble Bompocs! o Teme 16:

arwDE

KakoBo anaTomuueckoe cTpoeHue sina? 3apucymnre.

KakoBo cooTHoOIIIEHNE OCHOBHBIX COCTaBHBIX YacTeil stifia?
KakoB xumnyeckuii cocraB Oenka sima?

KakoB xuMu4eckuii cocTaB >KenTKa siima?

3aBUCHUT JIM XUMHYECKHUI COCTaB sifIla OT BUIA U TTOPOIBI ITUIIHI?
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6.
7.

HUA

HazoBure akTopbl, OT KOTOPHIX 3aBUCUT OKpacKa jKeNTKa sima?
KakxoB nmunuaHbeIA cocTaB kelnTka?

4.2 ®opMbl 0TYETHOCTH, MOPSIOK UX 0)OPMIIEHUS U MPeACTABIeHHS, KPUTEPHH OLlEHNBA-

TCKYH_IEU[ arreécTanusa CTYACHTOB IIPOBOAMTCS IIPEIIoAaBaTCIAMU, BEAYIINMU na6opaTop-

HbIE pa0OTHI IO AUCLUILIMHE, B CICAYIONIMX (pOopMax: OTUET (MMChMEHHBIH), cobece10BaHHE.

Jloryck K 71abopaTopHBIM paboTaM MPOUCXOAMT MPHU HAIMYUU Y CTYACHTOB MEYaTHOTO

BapHaHTa OTYETa. 3alliTa OTYeTa MPOXOIUT B (opMe MOKIana CTYACHTA IO BBIMOJTHEHHOMN
paboTe 1 OTBETOB Ha BOMPOCHI IIPENIOAaBaATEIS.

MakcumanbHOe KOJIMYECTBO OauloB  CTYIAEHT TOJNydYaeT, eciu o(opmieHHe oTdeTa

COOTBETCBYECT YCTAaHOBJICHHBIM Tpe6OBaHI/I${M, a OTYCT IIOJHOCTBIO PACKPBLIBACT CYTb pa6OTBI.
OcHoBanueM JJIs1 CHHOKCHHMSA OLCHKH ABJIAIOTCS:

- mpu 3ammre JadopaTOpHOM pabOThl JOMYIIEHbl HETOYHOCTH WM  MPUMEHEHBI

HEKOPPEKTHBIE (HOPMYITHPOBKH MAaTEPUANA;

- pa60Ta BBIITIOJIHCHA HE IIOJIHOCTBKO, OAHAKO 00BbEM BBIIOJIHEHHON YacTH TaKOB, 4YTO I103-

BOJISICT NOJTYYUTH NPABUIJIBHBIC PE3YJIbTATHI U BBIBOJbI I10 OCHOBHLIM, NPUHIOWUIIMAJIBHO Ba’KHBIM
3aJadyaM pa6OTBI.

OTt4er MOXKET OBITh OTIPABIICH HA TOPAOOTKY B CIICAYIOMINX CIydasx:
- opopmiteHHEe OTYETa HE OTBEYAET TPEOOBAHUSIM HOPMOKOHTPOJIS;
- B paboTe IOMyIIeHbI OINOKH (He rpyObie) 1 HETOYHOCTH.
Kpurepun oueHuBaHus oT4eTa MO Ja0OPATOPHBIM PabOTaM, KOHCIIEKTa NPUBEICHBI B

q)OHIIG OLCHOYHBIX CPCACTB 1O AUCHUIIIIMHE «AHaToMus MMUIICBOI'0 ChIPbAI».

Hpouez[ypa MNpOBCACHUA OLCHOYHOI'O MCPOIIPUATHA BKIHOYACT B ce0bs BOIIPOCHI JIA CO-

OccemoBaHMs, KOTOPHIE MO3BOJISIOT OLIEHUTh OTBETHI CTYACHTOB 1O TemaMm 1-16 aucuurivuHb
«AHaTOMUS MHILEBOTO ChIpbsi». [IpennaraeMplie CTyAEHTY BOIPOCHI ISl cOOeceIOBaHUS TO3BO-
nsitoT ipoBepuTh [1K-4 xomneTeHuu.

I[J'IH MOATOTOBKH K JaHHOMY OLICHOYHOMY MCEPOIIPHUATHUIO HeO6XO,I[I/IMO 5 MHHYT, B TCUC-

HUE JIaHHOTO BPEMEHHU Oy/eT MPOBOAUTHCS Oecea co CTYAEHTOM B IMaJIOrOBOM PEKUME.

HpI/I MMOATOTOBKEC K OTBETY CTYACHTY MNPECAOCTABJIIACTCA IIPAaBO IIOJIB30BAHUA HOPMATHB-

HBIMH JOKYMCHTaMH U CITPaBOYHbIMU Ta6J'II/IIIaMI/I.

KpnTepml OIlEHUBAHMA KOMIIETEHIIM I

OneHka «OTIMYHO» BBICTABIISAETCS CTYAEHTY, €CIM JEMOHCTPHUPYET INIyOOKHE 3HAHUS

MPOrpaMMHOTO MaTepHaa; UCUepIbIBAIOIIE, OCIEI0BATEIbHO, TPAMOTHO U JIOTUYECKU CTPOM-
HO M3JIaraeT mMarepuai; CBOOOJHO OMEPUPYET OCHOBHBIMU TEOPETHUYECKUMH TOJOKEHHUSIMHU TI0
npo0iieMaTUKe U3NIaraeMoro Marepuaia.

OHGHKa «XO0pOo1O» BBICTABIIACTCA CTYACHTY, €CJIU JEMOHCTPUPYET JOCTATOUYHBIC 3HAHUA

MpPOrpaMMHOTO Marepuaia; TPaMOTHO M MO CYLIECTBY HM3JlaraeT NMPOrpaMMHBIM MaTepual, He
JIOTTYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH MPU OTBETE HAa BOMPOC; CAMOCTOSTENHHO 0000IIaeT u
u3NaraeT MaTepua, He JOMycKas CYIIECTBEHHBIX OIIUOOK.

OneHka «yAOBIETBOPUTEIBHO» BBICTABIISIETCS CTYNEHTY, €CIM M3J1araeT OCHOBHOM IMpo-

rPaMMHBIM MaTepHall, HO HE 3HAET OTJEIbHBIX JI€Tajel; TOMyCKAaeT HETOUYHOCTH, HEKOPPEKTHBIE
(GOpMYITUPOBKH, HAPYIIAET TOCIEOBATEIHFHOCTD B H3JI0’KEHUH MMPOTPAMMHOTO MaTepHuaa.

OI_ICHKa «HCYIOBJICTBOPUTCIIbHO» BBICTABJIACTCA CTYACHTY, €CJIM HC 3HACT 3HAYUTEIbHOMI

YacTH NMPOTrPaMMHOI0 MaTepuaia; AOMycKaeT rpyoble OMMUOKU MPH U3I0KEHUH MPOrPaMMHOIO
Marepuana.

OHCHKa «3avYTCHO» BBICTABIACTCA CTYACHTY, €CIIU MIPHU CO6€C€}10BaHI/II/I CTYACHT PACKpPbI-

BAeT BOIPOCHI [0 TeMaM JAMCLUUIUINHBI, HE IOMYCKAET IPyObIX OMMOOK MPH U3JI0KEHUU MaTepH-
aJla; XOpOILO OPUEHTUPYETCS: B TEPMUHAX.

59



OreHka «HE 3a4T€HO» BBICTABIISIETCS CTYICHTY, €CIH MPU COOECEJOBaHUHU CTYAEHT JO-
MyCKaeT rpyObIe OMMOKHU TP M3JI0’)KEHUH MaTepHraa.

MaxkcumanbHO BO3MOXKHBIN Oaill 3a BECh TEKYIIMA KOHTPOJIb YCTAHABIMBACTCS paBHBIM 55.
Texyliee KOHTPOJIBLHOE MEPONPUITHE CUUTACTCS CIAHHBIM, €CIIU CTYAEHT MOJIY4HII 32 HETO HE Me-
Hee 60% OT yCTaHOBJIICHHOTO IS 3TOTO KOHTPOJISI MAKCUMAIILHOTO Oaiia. PEMTUHTOBBIN Oalli, BbI-
CTaBJIIEMbIIl CTYJCHTY 3a TEKylee KOHTPOJIbHOE MEPONpPUSITHE, CAAHHOE CTYIEHTOM B YCTaHOB-
JIeHHbIE TPaUKOM KOHTPOJIBHBIX MEPOIPHUATHI CPOKHU, ONPEEeTCs CIEAYIOUM 00pa3oM:

YpoBeHb BBINOJIHEHHUSI KOHTPOJILHOTO 33/a- | PelitunroBeiii Gamn (B % OT MakCHUMallbHOTO
HUSA Oayta 3a KOHTPOJIBHOE 3aJJaHNE)
OTiauYHBIN 100
Xopomui 80
Y 1OBIIETBOPUTEIBHBIN 60
HeynosnerBopurenbHbiit 0

5. Meroanyeckue yKasaHus
5.1. Bua camocTosITe1bHOI padoThI: MOATOTOBKA K Ta00PATOPHBIM 3aHATHUSIM.

[ToaroroBka Kk 1a00paTOPHBIM 3aHATHSAM SBISETCS OJHOM M3 BaKHEHIINX GOpM caMOCTOs-
TEIBHOU paboTHI CTyAeHTOB. Llenbro 1a00paTOpHBIX 3aHATUH SBIISICTCS 3aKpEIUICHUE 3HAHUH, T10-
JTy4YEeHHBIX Ha JIGKIIMOHHBIX 3aHATHSIX M B XOAE CaMOCTOSITENLHOM padOoThI, a Takke BbIpabOTKa

HAaBLIKOB ITPOBCACHU A 3aHATHM 110 AaHATOMHHU IMUIICBOT'O ChIPbA.

[TonroToBky Kk 1a0OpaTOpPHBIM 3aHATHSAM CIlEAyeT HauuHaTh C MOBTOPEHHUs Marepuaia
JIEKLMU 110 COOTBETCTBYIOIIEH T€MeE, a IOTOM MEePEXOUTh K U3yUYEeHUIO MaTepHuaia yueOHuKa, py-
KOBOJICTBYSICh IIJIAHOM JIAOOPATOPHOTO 3aHATHS, JAHHOTO B METOAMUYECKHX YKa3aHUAX K Jabopa-
TOPHBIM 3aHATUAM. [10 3aBepHIEHUN U3Y4EHHUSI PEKOMEHOBAHHOM JIMTEPaTyphl, CTYAECHTHI MOTYT
IIPOBEPUTH CBOU 3HAHUS C IIOMOIIBIO BOIIPOCOB JJIsi CAMOKOHTPOJIS, COAEPKAIIUXCS B KOHIIE IUIa-

Ha Ka)XXJa0ro 3aHATHA 110 COOTBGTCTByIOIHCﬁ TEMC.

HO,Z[FOTOBKE[ K Ha60paT0pHLIM 3aHATHUAM CHOCO6CTByCT 3aKpPCIUICHUIO U er'Iy6J'IeHI/IIO 10~
HUMaHUA U3YUCHHOT'O MaTepualid, a TAKKE HpI/IO6peTCHI/IIO HaBBIKOB THCTOXMMHNYCCKOTO U MHUK-

POXUMHUYCCKOT'O aHAJIH34a.

Jomyck K nmabopaTopHbIM paboTaM MPOUCXOIUT MPH HAIUYUU Y CTYJEHTOB MEYaTHOTO
BapyaHTa OT4YeTa. 3alluTa OTYeTa MPOXOAUT B (opMe JOKJIana CTYACHTA IO BHITOJHEHHON

pa60Te 1 OTBCTOB Ha BOIIPOCHI IPCTIOAaBaATCIIA.

MakcumanpbHOE€ KOJWYCETBO OamioB OakamaBp MOJy4daeT, eciu O(OpPMIICHHE OTYeTa
COOTBETCBYET YCTAHOBJIEHHBIM TPEOOBAHHSAM, a OTYET MOJHOCTBHIO PACKPBIBAET CYTh PaOOTHI.

OcHoBaHHEM JUIA CHUKECHHS OLICHKU ABJISAIOTCA:

- I[Ipy 3allUTe na6opaT0pH01”4 pa6OTLI A0ONYIICHBI HCETOYHOCTU WJIHU MMPUMCHCHBI

HEKOPPEKTHbIE POPMYITHPOBKH MaTepHaa;

- pa60Ta BBITIOJIHCHA HE IMOJIHOCTBIO, OJJHAKO 00bEM BBIITOJHEHHOM YacTu TaKOB, 4YTO II03BO-
JIACT MOJYUYUTh NPaBUJIBHBIC PE3YIIbBTATBI U BHIBOABI 110 OCHOBHBIM, ITPUHIMIIMAJIIBHO BAXXHBIM 3a-

nadaM paboTEHI.
OTt4er MOKET ObITh OTIIPABIIEH HA IOPAOOTKY B CIEAYIOIIUX CIIydasx:
- opopmIIeHHE OTYETa HE OTBEYaeT TpeOOBaHUSAM HOPMOKOHTPOJIS;
- B paboTe omynieHbl OIUOKH (He rpyOble) U HETOYHOCTH.
HroroBselii MPOAYKT caMOCTOSITEJILHONH PadoThI: OTYET 110 Ja0OpaTOPHBIM padoTam.
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CpeacTBa ¥ TeXHOJIOTHHM OLEHKH: OTUET (TUCHMEHHBIN).
Kpurepun ouenku padoThl CTyAeHTA:

Or1ieHKa «OTJIIMYHOY BBICTABISIETCS CTY/ICHTY, €CITU JEMOHCTPHUPYET IIyOOKHE 3HAHUS TIPO-
rPaMMHOTO MaTepHala; UCUeprbIBalolle, OCIe0BaTeIbHO, TPAMOTHO U JIOTUYECKU CTPOMHO H3-
Jaraet MaTepHuai; CBOOOIHO ONEPUPYET OCHOBHBIMU TEOPETUYECKUMHU MOJIOKEHUSIMU 10 MpooIie-
MaTHKe U3J1araéMoro Marepuaiia.

OLieHKa «XOpOILI0» BBICTABISCTCA CTYJIEHTY, €CIU JIEMOHCTPUPYET JIOCTATOUYHbIC 3HAHUS
IIPOrpaMMHOT0 MaTepHalia; TPaMOTHO U MO CYLIECTBY M3JIaraeT MporpaMMHBII MaTepuai, He J10-
MyCKaeT CYIIECTBEHHBIX HETOUYHOCTEH MPH OTBETE HAa BOMPOC; CAMOCTOATEIHLHO 0000IIaeT U u3a-
raet MaTepual, He JOIyCKas CyIeCTBEHHBIX OLIUOOK.

OlLieHKa «yAOBJIETBOPUTEIBHO» BBICTABISCTCA CTYACHTY, €CIU M3JIaraeT OCHOBHOMW IpO-
rpaMMHBII MaTepuall, HO He 3HaeT OTAENbHBIX JeTajeil; J0mycKaeT HETOUHOCTH, HEKOPPEKTHbBIE
(GOpMYITUPOBKH, HAPYIIAET IMOCICIOBATEILHOCTh B H3JIOKECHUH ITPOTrPAMMHOTO MaTepHaa.

OrneHka «HEeyAOBIETBOPUTEIHHOY» BBICTABISETCS CTYACHTY, €CIIM HE 3HAET 3HAYUTEIbHOM
YacTH MPOTrPAMMHOTO MaTepuaia; JIOIyCKaeT TpyOble OMMOKH MPH H3JI0KCHHH MPOrPAMMHOTO
MaTepuana.

OrneHKa «3a4T€HO» BBICTABIISICTCS CTYACHTY, €CIIM MPU COOECEIOBAHUU CTYICHT PacKpHI-
BaeT BOIMPOCHI IO T€MaM JIUCUUIUIMHBI, HE JIOMYCKAeT TPyObIX OIMIMOOK MPU U3JI0KEHUU MaTepHha-
J1a; XOPOIIIO OPUEHTUPYETCS: B TEPMHUHAX.

OrneHka «He 3a4T€HO» BBICTABISETCS CTYJAEHTY, €CIIH MpU cOOeCeJOBaHUH CTYACHT JOIyC-
KaeT rpyOble OMMOKH NTPH U3I0KEHUHN MaTepHraa.

6. MeToguyeckue ykazaHusl 10 NOATOTOBKe K IK3aMeHY
OK3aMeH B 4-0M cemecTpe
Bompocs! s 3x3amena
XapakTepucTUKa AMCLMIUIMHBI, €€ 3aJaud M 3HA4YCHHE I TOBAapOBENOB, JKCIIEPTOB,
CIIEMAJIMCTOB 110 KOHTPOJIIO HaJ KAYECTBOM IPOLYKIUH.
Crpoenue U QyHKIUH PBIXJION BOJIOKHUCTOW COETMHUTENBHOM TKaHU MsIca )KUBOTHBIX.
CrpoeHue u NUIeBOe 3HaU€HUE )KUPOBOW TKAHU KUBOTHBIX.
KieTka — kak OCHOBHOM CTPYKTYPHBI KOMIIOHEHT PACTUTEIBHOTO ChIpbsi. OCHOBHBIE Op-
TaHOU/IBI.
OCoO6EeHHOCTH XUMHUYECKOT0 COCTaBa U MULIEBAs IEHHOCTh PACTUTEIIBHOTO CHIPhSL.
Tunsl MpIIIEYHON TKAHU YOOHHBIX )KMBOTHBIX.
I'enepatuBHbIe Opranbl pacrenuii. Ilumesoe 3HaueHue.
ITnmeBoe 3Ha4YeHME IIBETKOB, NX YaCTEW M COIIBETHH.
OcobeHHOCTH CTPOEHUS JKUBOTHOM KieTku. Knaccudukanus TkaHel )KMBOTHBIX.

10. Knerouynas cTeHka pacTeHui, ee QyHKIIUN, XHMAYECKUN COCTAB.
11. ®yHKuIMKM U OCOOEHHOCTH CTPOEHMsI OCHOBHBIX TKaHel pacTeHuid. OTIHYMS acCUMUIISA-

IMIOHHOU TKAaHU OT 3aIlacarolei.

12. XapakreprcTuka NTUrMEHTa, OTBETCTBEHHOIO 3 IIBET MBIIII] dKHBOTHBIX.
13. Buon3MeHeHus KJIETOYHOW CTEHKH TPU XpAaHEHWH U TepepadOTKe PaCTUTENBHOTO CHI-

pBA. dusnojgorudeckas POJIb B IMTAHUHA YCJIOBCKA.

14. XapakTepucTruka )KUPHOKHACIOTHOTO COCTaBa PACTUTEIHLHOTO CHIPhS

15. Xumuueckuil COCTaB U MUIIEBas HEHHOCTb Pa3IMYHBIX TKAHEH KUBOTHBIX.

16. Ctpoenue mnona. OTIMYHS UCTHHHBIX TIOJIOB OT JIOXKHBIX.

17. CnoxHble TUI0/IbI U COTUTO/MS.

18. BereraruBHbie opransl pacternid. Ctpoenue. [InmieBas IEeHHOCTb.

19. CgoiicTBa 1 MUILEBOE 3HAYEHNE COCIMHUTENFHOTKAHBIX BOJOKOH MsCa.

20. Ctpoenue TkaHel pbIObl. XUMHUYECKHUI cocTaB. [InimeBoe 3HaueHue.

21. Bunion3sMeHeHHbIE pe3epBHBIE MOOETH, UMEIOIINE MUIIEBOE U KOPMOBOE 3HaUECHUE.
22. CTpoeHre CeMEeHH OJTHOIOIBHBIX PACTCHHH (Ha IPUMEPE 36pPHOBKH TIIICHHUIIHI).
23. Ctpoenue stifia. CocTaBHBIE YaCTH.
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24,

25.
26.
27.
28.
29.
30.
31.
32.

33.
. KupopactBopuMble BUTaMUHBI. XapakTepucTuka. OCHOBHBIE HCTOUHHKH.
35.
36.
37.
38.
39.

34

40
41

46.

47.
48.

49,
50.
51.
52.
53.
54.
55.
56.
S57.

58.

59.
60.

61.
62.
63.
64.
65.
66.

Bunonsmenenmne kopHeil numieBbix pacteHUid. OCOOEHHOCTH aHATOMHUYECKOTO CTPOCHUS
KOPHEIUIO0B MOPKOBH, PEIKCA, CBEKIIBI.

Oco0eHHOCTH YIJIEBOJHOTO COCTaBa PACTUTEIBHOTO ChIPbSI.

Onpenenenne Tkanu. Knaccudukarus Tkane pacteHuid. OyHKIUN.

XapakTepucTuka (pU3NOJOTHUECKON IEHHOCTH PACTUTEIBHOTO CHIPbS.

ITnoTHas BOJIOKHUCTAs COEAMHUTEIbHAS TKaHb. Pacrionoxenue B OpraHu3Me, 3Ha4CHNUE.
CrpoeHue XpsIieBoil 1 KOCTHOW TKaHH, CBOWCTBA U (DYHKIIMK B OPTaHU3ME KUBOTHBIX.
[IurMeHTHI JXXENTKA Aia JOMAaIHEN ITUILIEL.

XapakTepHucTuka 0enKoB Oefka KypHHOTO siifla

BopopactBopumble BUTaMHUHBI. XapakTepucTHKa. OCHOBHBIE MCTOYHMKHU. TeXHHUYECKHE
CpEICTBa Ul U3MEPEHHSI OCHOBHBIX [1apaMETPOB TEXHOJIOIMUECKUX IIPOLIECCOB, CBOMCTB
CBIPbsl, 10IY(haOpPUKATOB U Ka4eCTBA FOTOBOM MPOIYKIIUU

Oc00EHHOCTH CTPOCHUS )KUBOTHOU KIIETKH.

MuHepanbHas EHHOCTD MUILIEBOTO PACTUTEIBHOTO ChIPbs
CTpoeHHrEe U XMMHUYECKUI COCTaB SIMYHOTO JKEJITKA.

XapakTeprucTuka Onoaoruaeckoi 3p(HEeKTUBHOCTH IMHIIEBOTO CHIPHSI.
XUMHUYECKUN COCTaB KJIETOYHOTO COKA PACTUTEILHON KIETKH.
[TumeBast IEHHOCTh Pa3IMYHBIX TKAHEW YOOMHBIX )KMBOTHBIX.

. XapaKTCpI/ICTI/IKa YCBOACMBIX U HCYCBOACMBIX YIJTICBOOB.

. XapaKTepI/ICTI/IKa BOAOPACTBOPUMBIX TUTMEHTOB PACTUTCIIBHOTO ChIPbA.
42.
43.
44,
45.

XapakTepuCcTUKa BATAMUHHON IIEHHOCTU PACTUTENBHOTO ChIPhs

[TumeBast HIEHHOCTH MsICa KUBOTHBIX.

XapakTepucTUKa ONOJIOTUYECKOM MOJTHOLEHHOCTH MUILEBOTO ChIPhs

3HaYeHNE MHUKPOCKOMUYECKOTO, TUCTOXUMUYECKOTO M MHKPOXHMHUYECKOTO HCCIIE0BaA-
HUS TUIIEBOTO CBIPbSl U IPOJIOBOJIBCTBEHHBIX TOBAPOB B TOBAPOBEIHOM MPAKTHUKE.
3Ha4YeHre TUAarHOCTHYECKUX MPU3HAKOB JINCTHEB B OMPEICIICHUH MTOATMHHOCTH PE3aHOTO
U TIOPOIIKOOOPA3HOT'O CHIPHSI.

[TpuHIUIIBI 1eTeHUs] COeTMHUTENBHBIX TKaHEH KUBOTHBIX HA OTACIBHBIE TPYIIIIHL.
[Tna3zmonn3 pactutenbHON KiIeTKH. [IpuuuHbl ero BbI3bIBatomue. [IpumMeHeHue siBieHus
TUTa3MOJIH3a Ha MpakTHKe. Jlernma3mMonms.

Knaccugukarus pei0 B 3aBUCHMOCTH OT MeCTa 0OMTaHUs U 00pa3a KU3HU
Knaccudukanus psio

Knaccuguxkarus, coctaB 1 pyHKIUH IIACTUA PACTUTENBHON KIETKH.

Knaccugukarus mMsica B 3aBUCIMOCTH OT BUa U BO3PACTa KUBOTHBIX

CrpoeHne U XUMHUYECKUI COCTaB SMYHOTO Oelka.

CtpoeHune COUHBIX TI0A0B. Aro1000pa3Hble TIIOAbI.

CrpoeHue KIEeTOYHOM CTeHKH pacTeHui mo AibOepcxeimy.

XapakTepuCTHKA )KAPOPACTBOPHUMBIX TUTMEHTOB PACTHUTEIHHOTO CHIPBSI.

[TumeBas u OGuonoruyeckas LEHHOCTh ULl PA3JIUYHBIX BUJOB CEIHCKOXO3SMCTBEHHON
TITHIIBL.

[TumeBas u sHepreTuyeckas LIEHHOCTh IMUINEBOTO PACTHTEIBHOIO CHIPbs, 3HAUCHHE B
o0ecrnieueHnr cOaTaHCUPOBAHHOTO MUTAHUS

OTnuuuTenbHble 0COOEHHOCTH PACTUTENIBHOM U )KUBOTHOM KIIETKH.

[lemecooOpa3HOCTh MONyYeHHUs HATYPAIBHBIX INMHUIIEBBIX KPAacHUTENeH W3 pacTHTEIHHOTO
CBIPbSL.

[TummeBast IEHHOCTH PHIOKI

Knaccugukarus rpu6os. Ctpoenne. XMMHYECKUNA COCTaB.

Knaccudukanus Tkanei >KUBOTHBIX.

Knaccugukarus rpu6oB o cnocoOy muTaHus U Mo 0€30MaCHOCTH.

KpaxmanbpHble 3epHa — Kak HIeHTU(UKAIMOHHBIA TPU3HAK PACTEHUH.

Paznienka Ty roBsiIuHbl, CBUHUHBI U OapaHUHBI
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67. ITumieBast u OMoOIOTUYECKasi ICHHOCTh HEPBIOHBIX OOBEKTOB MOPSI

68. Kimaccudukanms mionos. [IumeBast IEHHOCTh CyXUX U COYHBIX TUIOJIOB.

69. [IpuMeHeHre PacTUTEILHOTO CHIPhSI B PA3IMYHBIX OTPACISAX IMMHINEBOW MPOMBIIIICHHO-
CTH.

70. MuHepaibHasi IEHHOCTh MUIIEBOTO JKUBOTHOTO CHIPhS

6.1 Kputepuu onleHUBaHUs KOMIIeTEHIIN

IIpomeskyTouHast aTTecTaUMS

I[Tpouenypa npoBeneHNs 3K3aMeHa OCYILECTBIIAETCS B cOOTBETCTBUU C [los0)xeHneM o rpose-
JIEHUH TEKYILEro KOHTPOJIS YCIIEBAaeMOCTH M ITPOMEKYTOUHOM aTTecTaly 00yJaroIuxcs o oopaso-
BaTENBHBIM IPOrpaMMam BbIciiero oopazosanusi B CKOY.

B sk3ameHarmoHHbIi OMIeT BKIIFOYAKOTCS 3 TEOPETHUECKHMX BOIIPOCA.

JU7st TOIroTOBKH 110 OMIteTy OTBOAMTCS 15 MUHYT.

Ilpy moaroroBke K OTBETY CTYAEHTY NPENOCTAaBIAETCS MPABO IOJb30BAHUS CIPABOYHBIMU
Ta0JIMIIaMH, HOPMATUBHBIMU JJOKYMEHTaMHU.

O1eHKa «OTIMYHO» BBICTABISETCA CTYAEHTY, €CIM JEMOHCTPUPYET INIyOOKHe 3HaHUS
IIPOrPaMMHOr0 MaTepHalla; UCUEPIBIBAOIIE, IIOCIEI0BATENbHO, TPAMOTHO U JIOTHYECKH CTPOM-
HO M3JIaraeT MaTepuall; CBOOOJHO ONepUpyeT OCHOBHBIMU TEOPETUYECKMMU IOJIOKEHUSIMH 10
po0JieMaTUKE U3J1araéMoro Marepuaia.

O1eHKa «XOPOII0Y» BBICTABISACTCS CTYACHTY, €CIM AEMOHCTPUPYET JOCTATOUYHbIE 3HAHUS
IIPOrPaMMHOr0 MaTepuala; rpaMOTHO U IO CYIIECTBY M3JIaraeT IMpOrpaMMHBIM marepuall, He
JIOIYCKAET CYLIECTBEHHBIX HETOYHOCTEH MpH OTBETE Ha BOINPOC; CaMOCTOATEIbHO 0000IIaeT U
u3JIaraeT MaTepua, He JI0IycKasl CyIIeCTBEHHbIX OIIHNOOK.

O1eHKa «yAO0BJIETBOPUTEIIBHOY» BBICTABIIAETCS CTYJEHTY, €CIM M3JlaraeT OCHOBHOM Ipo-
rPaMMHBII MaTepuai, HO HE 3HAET OTJEJIbHBIX JIETalIel; 10IyCKaeT HETOUHOCTH, HEKOPPEKTHBIE
(bOopMyIHPOBKH, HApyILIAET [OCIEI0BATEIbHOCTD B 3JI0KEHUH IPOrPaMMHOI0 MaTepHuaa.

OneHka «HEeyA0BIETBOPUTEIBHO» BBICTABIISIETCS CTYACHTY, €CJIM HE 3HAET 3HAUUTEIIbHON
YacTH NMPOTrPaMMHOI0 MaTepHaia; JOMyCKaeT rpyOble OMMOKU MPU M3JI0KEHUH MPOrPaMMHOI0
MaTepuaia.
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