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HpeaucioBue

Hacrosimmee yaeOHoe mocobue coctaBinero B cootBercTtBuu ¢ ®I'OC - 3 BIIO
u pabounmu mporpammamMu 1o aucHurumHaMm «®DapmakorHo3us» u «TexHuka
MHUKpOCKou4yeckoro ananusa» (2013 r.) u npeaHasHaueHO IS CTYJACHTOB OYHOM M
3a09HON (QopmbI 00yueHUs (papManeBTUIECKOro (akyiabTeTa MO CHEIUATBHOCTH
060301 - ¢apmamus. YyeOHOe mocoOMe 10 MaKpOCKONUYECKOMY U
MUKPOCKOITMYECKOMY aHAJIM3y JIEKAPCTBEHHOTO PACTUTEIBHOTO CBIPBS SIBISCTCS
cocraBHoM wyacThio YMK 1o nucuumninune crnenuanbHOCTH «DapMaKorHO3UW» U
TUCIMILTHHE TIO0 BBIOOPY «TexHMKa MUKpPOCKOIMMYECKOTO aHallM3a JIEKapCTBEHHOTO
PACTUTEIHHOTO CHIPHS.

Lenp mocoOus — moMoYb OYIyIIMM HPOBH30paM OBJIAJETh OCHOBHBIMU
METO/IaMU (bapMaKOTHOCTUYECKOTO aHanmm3a: YMETh UCTIOJIb30BATh
Mop(donornueckue ¥ aHATOMHYECKHWE MPU3HAKH JUIS OMpEACNICHUS TMOIJIMHHOCTU
JICKaPCTBEHHOTO PACTUTEIHHOTO CHIPhS B IIETEHOM M U3MEIbUEHHOM BHUJIC; BBIJCIATD
JAMArHOCTUYECKUE IPU3HAKH, OTIMYATh OJU3KHUE BUJIBI U IPUMECH.

B teme 1 naHbl MOHATHS O MAKPOCKOTTMYECKOM U MUKPOCKOITUYECKOM METOAax
aHaJli3a, WX LEIsIX M 33JadyaX U OCHOBHBIE MPHUEMbl MHUKPOCKOIMYECKOW U
TUCTOXMMHUYECKON TEXHMKH aHajIn3a paCTUTEIBHOrO ChIpbs. B Temax 2-5 M3noKeHsbl
IPUEMBI U TEXHUKA MAaKPOCKOIIUYECKOTO U MUKPOCKOIIUYECKOTO aHAJIN3a OTAEJIbHBIX
Mop¢onornueckux rpynn (JIMCThEB, LIBETKOB, TPaB, IJIOJOB, CEMsH, IOJ3EMHBIX
OpPraHOB U KOP) U KOHKPETHBIX BU/IOB JIEKAPCTBEHHOTO PACTUTEIILHOTO ChIPbSI.

B yue6GHOoe mocobue BKIHOUEHBI BUbI JIEKAPCTBEHHOTO PACTUTEIBHOIO ChIPhS
B COOTBETCTBUU C [ 'OCYyTapCTBEHHBIM PEECTPOM JIEKApPCTBEHHBIX CPENCTB, Hauboee
4acTo TpUMEHseMble B MeAumnuHe. l[lpu XapakTepucTHKe JIeKapCTBEHHOTO
PaCTUTETHLHOTO CHIPhsi OCOOBIN aKIIEHT CIeJaH Ha JUArHOCTUYECKNE IPU3HAKHY.

B cBs3M ¢ pacmmpeHrneM acCOPTHMEHTa JIEKApCTBEHHBIX CPEACTB Ha OCHOBE
M3MENIbYEHHOTO ChIPbs, B MOCOOMH B KaXJOW TeMe JAaHbl OCOOCHHOCTH aHalin3a 00
ATHUX JIEKAPCTBEHHBIX CPEJCTBAX.

B npunoxenun npuBeneHbl: MOP(HOIOTHYECKUE TPU3HAKU JTUCTHEB, [IBETKOB U
COLIBETUM); aJrOPUTMBbl M3Y4YEHHUs] BHEIIHETO0 BHJa WU MHUKPOJUArHOCTUYECKUX
MIPU3HAKOB Pa3HBIX MOP(DOJIOTHYECKUX TPYII PACTUTEIHHOTO CHIPBS (B BUIE CXEM).



BBenenue

JlexapctBeHHOe pactutenbHOe chipbe (JIPC) u duTompenapatsi, moTydeHHBIC
W3 HEro, JOJKHBI COOTBETCTBOBATh TPEOOBAHUSM, KOTOPHIC MPEIBSIBISIOT K HUM
HOPMAaTHBHBIE TOKYMEHThI. B obecnieuenus kauectBa JIPC 0omblioe 3HaUeHHE UMEET
(apMakOrHOCTUYECKHIM aHaiu3, 1eJib KOTOPOr0 YCTAHOBJIEHHWE BO3MOKHOCTHU
ucnoin3oBanud JIPC B Menunune.

OCHOBHBIMH 3aJadyaMiu (I)apMaKOI‘HOCTI/IIIeCKOI“O aHaJIn3a SABJIOTCA
YCTAHOBJICHUC ITOJJIMHHOCTH, I[O6pOKa‘IeCTB€HHOCTI/I 1 unctoThl JIPC.

Iloonunnocms — 3T0 COOTBETCTBUE CHIPbSI CBOEMY HaMEHOBAHUIO, YUCHOMA
— HaJIMYME NpUMece (JOMYyCTUMBIX U HEAONYCTUMBIX), 000POKAUeCmEeHHOCmb —
COOTBETCTBHE KAUECTBA ChIpbA TPEOOBAaHUSM CTAHAAPTOB KadecTBa (MO pa3MEPHBIM
XapaKTEpPUCTHKAM,  COJIEPKAHUIO  JOIMYCTUMBIX  INpPUMECEW, BIarv,  307Ibl,
NEUCTBYIOIINX BEIIECTB).

K Meromam omnpeneneHuss MNOAJIUHHOCTH OTHOCSTCS MAaKpOCKOIUYECKH,
MUKPOCKOITUYECKUA U XUMUYECKUH (B TOM YKCIIE TUCTOXUMHUYECKUI) aHAIIU3BI.

Makpockonuueckuii  aHAIA3  SABJSIETCS ~ OCHOBHBIM  METOJOM
ONPENEIICHUS] TOJJIUHHOCTUA YEl1bHO20 JIEKAPCTBEHHOIO PACTUTEIBHOIO CHIPbS.
['maBHas 3ajadya mpHU MPOBEIEHUM MAKPOCKOIMMYECKOIO aHaIn3a — HalTh B oOuiei
KapTHUHE MOP(POJOTNUECKUX MTPU3HAKOB CHEIU(PUUECKHE ISl UCCIEAYEMOT0 00BEKTA,
OTJIMYAIOIIUE €T0 OT APYTrux. MuKpockonuueckuil aHaau3 — 3TO OCHOBHOW METOA
ONpE/CNEHUs] TOMJIMHHOCTU U3MENbYEHHO20 PACTUTENBHOIO ChIPbs (PE3aHOro,
JPOOJICHOTO, TTOPOIITKOBAHHOTO, B OpUKETaX U rpaHysax).

B nanHOoM mocoOuu aaHbl OCOOEHHOCTH TNPOBENEHUS MAaKpPOCKOIIHMYECKOTO U
MUKpPOCKOIIMYECKOTO aHallh3a Ui PA3MYHbIX MOP(OJIOTMYECKHX TpYNI MU
OTIEIBHBIX BHUIOB ChIpbS. [l MOA3€MHBIX OPraHoB, KOp, IUIOAOB U CEMSH
MPUBEIAEHBl TUCTOXUMHYECKUE, MUKPOXUMHUYECKHE M KAaYECTBEHHBIE pPEaKUUu, C
MOMOILBI0 KOTOPBIX MOHO JOKa3aTh HaJIMYME 3alacHbIX MHUTATENbHBIX U
(apMaKoJIOTMYECKH AaKTHUBHBIX BEIIECTB, YTO MO3BOJSET JOCTOBEPHO OIPEACIIUTH
noMHHOCTH JIPC.

N3yuyenue 3Toro nmocodbusi moMoKeT OyAylIUM MPOBU30paM MOTYIUTh 3HAHHM
U TpUOOPECTH CTyACHTaM TMPAKTUYECKHE HAaBBIKOB IO OCHOBHBIM METO/aM
(hapMaKOrHOCTUYECKOTO aHaju3a JIEKAPCTBEHHOTO PACTUTEIHLHOTO CHIPhs (Makpo-,
MHUKPOCKOITMYECKOMY M THCTOXMMHUYECKOMY aHaIn3y) U MpodecCHOHaIbHO PelIaTh
3a/lauyd 10 WACHTU(DUKAIMUA JICKAPCTBEHHOTO PACTUTEIBHOTO CBHIPhS PAa3IHMYHBIX
MOPQOJIOTUYECKHUX TPYIIII.

YueOHoe mocoOue OyneT crmocoOCTBOBaTh 0o0jee YCHEIIHOMY OCBOCHHIO
cTyneHTaMu (apMaireBTUUeckoro ¢akysaprera MNpodecCHOHANBHBIX 3HAHUW U
HABBIKOB BO BpEMS ayTUTOPHON U BHEAYTUTOPHON MOATOTOBKH.



Tema 1. Makpo- u Mmukpockonnueckuii anaaus JIPC, ero nesu u 3agauu.
OcHoOBHbBIE IPUEMbI MUKPOCKONMYECKON TeXHUKHU. [ HCTOXMMHUYECKUUA aHAJIN3

Henp 3anatus: W3yunts BHemHue npusHaku JIPC, npuoOpeTrn mnpakThyecKue
HaBBIKM II0 TPUTOTOBJIEHHUIO KAYECTBEHHBIX MHUKPOIIPENAPATOB, IPOBEIACHUIO
Ka4eCTBEHHBIX U TMCTOXMMMUYECKHUX PEaKIM HAa OCHOBHBIE KJIACCHI OMOJIOTMYECKU
akTUBHBIX BenlecTs B JIPC.

LleneBble 3a1a4u:

- OCBOMTb METOJMKH IOATOTOBKH MaTepHasid, IIPUTOTOBJICHMS CPE30B MU ChIPbA
pa3anYHbIX MOP(HOIOTHYECKUX TPYII, BBIOOpA BMEIIAIOIIEN KUIKOCTH,

- IIOJIyYUTh MUKpONpenaparsl pasinysslx rpynn JIPC;

- IPOBECTU OCHOBHBIE THCTOXUMHUYECKUE PEAKIINH.

baoxk napopmanumn

TexHHKa MaKpPOCKONUYECKOr0 AHAJIM3a CBOAUTCS K H3YYECHHIO BHEIIHETO
Buna JIPC HEBOOpPYKEHHBIM IJIA30M M C IIOMOULIBIO JIYIIBI, U3MEPEHUIO €TI0
OTAEIBHBIX YaCTEW, OMPEACICHUIO OPraHOJICNTUYECKUX IMIOKa3aTeaed — IBETa,
3amaxa, BKyca (TOJIbKO JIsl HEIIOBUTHIX OOBEKTOR).

Jlns  wuccnenoBaHusi MakpoMOp(OJIOTUYECKUX  TMPU3HAKOB  CHIPhS  €ro
PACKIaJbIBAIOT Ha CIICHUAJIBHYK JIOCKY, MAaTOBOE CTEKIO WIM KJIEECHKY W
paccMaTpuBaroT, ooparasi BHUMaHue Ha MOP(OJIIOTUUECKHE PU3HAKU CHIPbSL.

Mukpockonuueckuili aHanu3 3aKII0YaeTCs B TOM, YTOOBI B OOIIEH KapTuUHE
AHATOMUYECKOTO  CTPOCHMS OpPraHOB U  TKAHEHM  OTBICKaTh  XapaKTEpHbIC
JTUATHOCTUYECKUE TMPU3HAKU, 110 KOTOPHIM H3y4aeMblii OOBEKT MOXKHO OTIUYHUTH OT
npyrux. Mukpockonndyeckomy aHanu3y JIPC wacto comyTCTBYeT Kaue€CTBEHHBIN
XMMHUYECKUN aHAJIN3 HA PA3JIMYHbIC TPYMIIBI BEIIECTB, COICPKALINXCS B PACTEHUH.

[Io TexHUKE BBINIOJIHEHUS M XAPAKTEPY PE3YJbTATOB XUMUUECKUE PeaKuuu,
KOTOpbI€ TMPUMEHAIOT [Jis yCTaHOBJieHUs nommHHOCTA JIPC MOXHO OTHECTH K
HECKOJIbKHM TpYIIIaMm:

- KauecmeeHHvle peakyuu, P MPOBEICHUN KOTOPBIX TOTOBAT U3BJICUEHUS W3
JIPC (vamie BOJHBIC, WHOI/A IICJIOYHBIE WM C MPUMEHEHHUEM OPTaHUYECKUX
pacTBopureneit). Pe3ynbrarel HAOMIOAAIOT, 100aBIss PEAKTUB K U3BICYCHUIO;

- MUKpoxXumudeckue peakyuu TPOBOIAAT OAHOBPEMEHHO C MUKPOKOIIMYECKUM
ananmu3zom JIPC, nHabmomaroT pe3ynbTaThl peakiuu TMojJ MUKpockonom. llenb
MHUKPOXUMHUYECKUX PEAKIUMUA — TOJBKO OTKPBITHE TOTO WJIM MHOI'O BEIIECTBA, HUX
MPOBOJIAT OOBIYHO C U3MEBUEHHBIM CyXUM MaTepHaioM (TTOPOIIKOM);

- eucmoxumuyeckue peaxkyuu Mo3BOJISIIOT HE TOJIBKO OOHApYXHUTh BEIIECTBA B
HHUYTOXKHO MAJIBIX KOJIMYECTBAX, HO M YCTAHOBUTHh UX JIOKAJIM3AUUIO B KJIETKaX MU
TKaHSIX PacTeHUs. [ MCTOXMMHUYECKHE PEAKIUM TPOBOIAT HA Cpe3axX, PEe3yJbTaThl
peakiuy HaOII0JAI0T MO MUKPOCKOIIOM;

- cybnumayus TPOBOAUTCS TOTJA, KOrJa JEWCTBYIOIIHME BEIECTBA JETKO
BO3TOHSIIOTCS TNPW  HArpeBaHuu (HampuMmep, MJId  aHTPaAILCHIIPOU3BOJAHBIX).
CyOnuManuio MpoOBOJSAT, HAarpeBasi MOPOLIOK ChIPbS B CyXOW MpOOHpKe, MpUYeM
HarpeBaroT TOJBKO HUKHIOI YacTh NPOOUPKH, JAepka ee HakJIOHHO. [lapbl npu sToM



KOHJCHCUPYIOTCSI B BEpXHEH YacTM Ha XOJOAHBIX cTeHkax. [locnme oxmaxkneHus
npoOMpKH B 30HY CyOJrMMara TIOMEIIAIOT Kaljll0 peakThBa, M HaOII0JAI0T
COOTBETCTBYIOIIIEE OKPAIIUBAHUE.

OcHOBHBIE PUEMbI MUKPOCKONMUYECKOH TeXHUKH

OcHoBHas 3ajaya MUKPOCKOIHWYECKOM TEXHUKHM COCTOMT B TOM, YTOOBI
MOJIYYUTh TMpernapar, B KOTOPOM SICHO pa3jIMYUMbl OTJIEJIbHBIE AHATOMUYECKUE
CTPYKTYpBl. DTO TpeOyeT MPaBUIBHOIO PEIICHUs BOIpPOca O MOJATOTOBKE MaTepuasa
K HCCIIEIOBAaHUIO (XapakTep (UKcaluu, MPOCBETICHUS MaTepHuana), O METOHe
M3TOTOBIICHUS Tpenapara (MIPUTrOTOBJICHUE CPE30B, U3YUEHHUE MperapaTa OTASIbHBIX
OpraHOB M 4YacT€ll pacTEHUU C MOBEPXHOCTH, HUCCIEAOBAHHE 3JIEMEHTOB IOPOIIKA,
M30JMPOBAHHBIX TKaHEH MOcCie Malepauud) U T.Jd., O BbIOOpE BKIIOYAIONICH
KUJKOCTHU WJIM PEAKTUBA JIJIsl TACTOXUMHUYECKOU PEaKIuu.

IHoaroroska marepuaJja

JUIsi IpUTOTOBIIEHUSI MUKPOIIPENAPATOB CyXO€ JIEKAPCTBEHHOE PACTUTEIBHOE
ChIpbE OOBIYHO HEOOXOAMMO Pa3MATYUTh (HE TPEOYIOT pa3MATrdeHUsl TOJIbKO MEJIKUE
CyXHe€ IJIOJIbl, €ClIU Cpe3bl JienatoT B napadune). CymecTBYyIOT pa3iMuHble CIIOCOOBI
pa3MsryeHuss MaTepuaja: XOJIOAHOE pa3MauyMBaHUE, KHISIYCHHE, pa3MATYCHUE B
BOJISIHBIX Iapax, pa3Msrdi€HUe BO BIAXKHOM Kamepe.

X0JIOMHOE pa3MauyvBaHUE MPUMEHSIOT JUIsl pa3MadyvBaHUs TPyObIX dYacTeu
pacTeHu#t (Kop, TJIOJO0B, CEMSIH, MOA3EMHBIX OpraHoB). OOBEKT MOMEMIAIOT B CMECh
rduepud - 3tadon (1:1), mom B cmech rimnepuH-Boga - staHon (1:1:1), wu
BBIIEPKUBAIOT OT | 1m0 3 cyrok. IIpm Takoll NMOATOTOBKE MaTepuall IMOJHOCTHIO
0CBOO0XKIAaeTCs OT BO3yXa M YACTUYHO MPOCBETISAETCS.

Pa3msiryenrie BO BJIaKHOW Kamepe TapaHTUPYET COXPAHHOCTb CTPYKTYpBI
KJIETOK M KJIETOYHOIO COJAEPKUMOTO OT YpEe3MEpPHOro HAOyXaHHs M OCIU3HEHUS.
OOBEKTHI MOMEILAIOT Ha PEIIETKY SKCUKATOPa, Ha THO KOTOPOT0 HAJMBAIOT Boay. Bo
n30eKaHWe TIOSBIICHUS TUIECEHH K BOJE JOOaBIAIOT HEMHOTO (eHorna,
dopmanbaeruna wian xinopodopma. Hemoctatkom Merona sBAsS€TCS TO, UYTO B
Marepuane oOcCTaeTcsd BO3AyX, KOTOPBIA MNPUXOAMUTCS YHIAJIATh W3 TOTOBBIX
IIpenaparos.

Topsumit crioco0 pasmsrdeHus Hanbosee MpocToil U ObICTphId. Hebombimme
KYCOYKH CBIPbs JUIMHOUN | — 2 cM KUIATAT B BoJie Wik 5% pacTBOpe 1Eeaouu (KOpbl —
3-5 munyT, noa3zemubie opranbl 10-30 MmunyT). [1noae1 U ceMeHa MOXKHO pa3msrdathb
Croco0OM pacrapuBaHMsl, MPU KOTOPOM HEOOJIBIIOE KOJIUYECTBO BOJABI B COCYIE
JOBOJIAT 0 KUIEHHUS, TUIOJbI UM CEMEHA B MApJICBOM MEILIOYKE MOJABEUIMBAIOT TaK,
yTOOBl OHM HAXOJWIHCh B Mapax, HO HE NOrpyxkajauch B BoAy. PacmapuBanue
npopoxaerca 15-30 MUHYT.

JIucThs M UBETKM OOBIYHO KHUIATAT B 5% pacTBOpe WIENOYH 2-5 MHHYT.
[locne KunsyeHUs CONEPKUMOE BBUIMBAIOT B damky IleTpy u  TaTenabHO




npoMbIBalOT BojoM. Hemocratok wmeroma — cuiibHOE pa30yxaHUE KIETOYHBIX
000JI0YEK U BBIMBIBAHUE COJIEPKUMOTO KIIETOK.

MeToasl Manepanyy U U30JUPOBAHNS TKAHEH.

Eciun HeoOxomumo otaenuts Tkanu JIPC apyr ot gpyra, nubo MOIy4YuTh
OTJIEJIbHBIE KJIETKH, IPOBOAAT HE Pa3MATYeHHUE, a MallEpaLlUIo.

Marepamms no Illyneiie. HeGombime KyCOUKH ChIPpbS WM TPYOBIM COCKOO
OCTOPOKHO HArpeBaloT B MPOOMpPKE B CMECH 2 MJI KOHIEHTPUPOBAHHOM a30THOMU
kuciaoTel U 0,3 T GepToJeTOBOM conM (BHMMaHHWE, MOJ TATOM!) M OCTaBISIOT Ha
HECKOJIBKO MUHYT IJIs MPOCBETIICHHS. 3aT€M MPOMBIBAIOT HECKOJIBKO pa3 BOIOM,
4acTh KyCOUYKOB OTOMPAIOT HA MPEAMETHOE CTEKJIO, Pa3eiaioT MpernapoBaIbHBIMU
UTJIaMd Ha OTJEJIbHBIC AJIEMEHTHI M 3aKII0YaloT B IIIHMIEpUH. Metoa yaoOeH ais
M3YYEHHS OTAEIIBHBIX JIEMEHTOB ITPOBOSAIIMNX ITyYKOB U MEXaHUYECKUX TKAHEH.

Ecnu ceipbe cOaepKUT CEKPETOPHBIE XObl, MJIEYHbIE TPYOKH, BMECTUJIUIIIA CO
CMOJIOM WJIM 3(DUPHBIM MaciioM, IPUMEHSIOT 0oJiee MAabIuid cnoco0 Maueparym.
st aToro ceippe KUmATAT 30 MuHyT B 3-5% pactBope menoun ninn 40 MmuHyT B 25%
pacTBOpPE aMMUaKa, 3aTeEM Pa3ACSIOT MPENapOBaIbHON UIJIOH.

IIpuroros.ienue cpe3os

Cpe3bl fenaroT OOBIYHBIM JIE3BUEM (HOBBIM).

KpynHble pa3MAryeHHble OOBEKTHl (KOPbl, KOPHEBUIIA, KPYIHBIE MJIOJbI)
JepXaT B JIEBOM pyKe, MOJPaBHUBAIOT MOBEPXHOCTb CKAJIBIIEIEM WM JIE3BHEM, U
JIeNIaloT Cpe3bl JIETKUM, CKOJIB3SIIIMM JBM)KEHHEM Je3Bus. Kaxabplii cpe3 JomKeH
OBITh CI€JaH OJHUM JBHKEHUEM, HEJb3s «MUiauTh». Cpe3bl HE JOJKHBI ObITh
OOJBIIMMU, YEM MEHBIIE CPe3, TEM JIeTYe ClIeNaTh €ro TOHKUM. OOBIYHO HE HYKHO
JenaTh Cpe3 Yepe3 BCI TOJNIIMHY OO0BEKTa, AOCTAaTOYHO CpPe3aTh CPABHUTEIBHO
Y3KYI0 TIOJIOCKY, MPOXOSIIYI0 Yepe3 HapyKHbIE U BHYTPEHHHUE TKaHU OpraHa.

JUist uccneqoBaHusl aHATOMMYECKUX MPU3HAKOB HEOOXOIUMO TOJYYUTh OYEHb
TOHKHAW Cpe€3 B OJIMH CIIOW KJIETOK. /[ mpoBeAeHWs TMCTOXMMUYECKHUX PEaKIUM
MOHO HCIIOJIB30BaTh 0oJiee TOJICThIE Cpe3bl B 2-3 ciiosi kieTok. Cpasy MOJIy4HTh
XOpOIIUH cpe3 OOBIYHO HE yJaeTcs, MO3TOMY JCNal0T HECKOJBKO M BBIOMPAIOT
JIYYIIUH.

i Gosiee MENKUX U MSITKMX OOBEKTOB (JIUCThS, COUYHBIE IUIONbI) MOXHO
TOTOBUTH Cpe3bl B Oy3WHE WM B MATKOM MpoOke. [ 3TOro KyCOUKH CepleBUHBI
Ooy3unsl (1 — 1,5 cm) pazpesaror momojam IO JJWHE, BKJIAJABIBAIOT MEXIYy HUMU
OOBEKT U JIeatoT cpe3 BMecTe ¢ Oy3uHoil. «bapxaTHyio» mpoOKy 6€3 TEMHBIX XOI0B
HaJpe3aloT Ha ¥4, BKIAJBIBAIOT OOBEKT U JIENAIOT CPE3bl TaKKE BMECTE C MPOOKOIA.
3atem nmpoOKy WM CepAlleBUHY Oy3uHBI OoTOpackiBaloT, a u3 cpeza JIPC penaror
npenapar.

Cpe3bl MEJKMX M CYXUX CeMsiH (IJI0JI0B) yA0OHO aenath B napadune. s
ATOr0 HArpeTod MpenapoBajbHOW WUIJION B HEOOJBIIOM Kycke mnapadpuHa (KyOuKH
BenmuuHOM 1 — 1,5 cMm) menarot siMky, U momeniatot B Hee Ha 1/2 - 2/3 mioa. Yepes 1
MUHYTY, Korja napaduH 3aCThIHET, OJIPAaBHUBAIOT BEPX U JENAIOT CPE3bl BMECTE C




napaduHOM, CHUMas TapauH BMECTE C 3aKIIOYEHHBIM B HETO OOBEKTOM TOHKHMH
cTpykkaMu. Cpe3bl U3 CTPYKKH BBIOMPAIOT MpenapoBajbHON WUII0H, CMOYEHHOU B
TJIAIIEpUHE.

IIpuroroBjenne u uccjeg0BaHNEe MUKPONPENapaToB

CrekJia, UCTIONB3yEMBIE JJIS1 IPUTOTOBJICHUS MUKPOIPENAPATOB, T0JKHBI ObITH
CyXMMH M 4YHCTbIMHU. IIpu mnpoBeneHMM MHMKPOCKOIIMYECKOrO aHaliu3a TOTOBAT
BPEMEHHBIE MUKPOIIPENIapaThl.

JUIst 3TOro Ha YHMCTOE M CYXO€ MPEIMETHOE CTEKJIO HAHOCIT KaIllto
BKJIFOYAIOIIECH JKUJIKOCTH, B KOTOPYIO IIOMELIAIOT CPE3, U HAKPBIBAIOT YUCTBIM H
CyXUM IIOKPOBHBIM CTEKJIOM. IIOKpPOBHOE CTEKIO HYXHO KJIACTh HAKIOHHO,
MPUKOCHYBIIMCh BHAYaJle OAHUM KpaeM K KHUAKOCTH, 3aTeéM KJIaAyT CTEKJIO
MOJIHOCTBIO. JIMIIHIOKO XKUIAKOCTh M MOMABIINE My3bIPbKU BO3yXa yAAISAIOT JEIKUM
IIOCTYKMBAaHUEM ITPENAPOBAJIBHON WIJOM. ECIM KHIKOCTH CIMIIKOM MHOTO, €€
OTCACBIBAIOT TMOJOCKOW (PUIBTPOBANIBHOW OyMaru, €ciii Majio — OCTOPOXKHO
N00aBIIAIOT MEIKUMHU KaIUIsIMU COOKY, CIIETKAa MPUKAcasich K OOKOBOM MOBEPXHOCTH
MTOKPOBHOI'O CTEKJIA CTEKJIIHHOM MNaJIOYKOW € HEOOJBIIONW Karuield BKIIIOYAIONIECH
KUIKOCTH.

KadecTBeHHBIl MNpemnapaT: - IMOKPOBHOE CTEKJIO CBEPXY CyXO€ W YHCTOE,
IUIOTHO IPWIEraeT K MPEAMETHOMY, PACIOJIArasch NapajuleIbHO €My, HE IUIaBaeT.
Kamm BkiIroyaromen >XKUIKOCTH Ha IOBEPXHOCTH IMOKPOBHOTO CTEKJIA MEIIAOT
HAOJIIOIEHUIO, NX OBITH HE JOJDKHO.

Bxiarouaromnme ;KUAKOCTH

KunkocTu, B KOTOpbIE TOMEIIAIOT OOBEKT, NENAT Ha UHOUpgepenmuvle
(rmuuepuH, BoJa) U npoceemaarwuwiue (pacTBop xJjopaiarujapara, GeHos, pacTBOPHI
mienoun). MuauddepeHTHpie KUIKOCTU JAENalT mpenapar 0oljiee NpO3payHbIM,
o0ecrieynBalOT  XOPOIIyH  BUAUMOCTL  oObekTa.  IIpocermstomme 10O
00€CI[BeUMBAIOT, Pa3pylIalOT BCE <JIMIIIHEE» B UCCIETYEeMOM OOBEKTE (OKa3bIBAIOT
XUMUYECKOE BO3JCUCTBUE), JUOO MPOCTO CIOCOOCTBYIOT JIy4Iled BUAUMOCTH
oOBeKTa (ecnu TPUMEHSIOT XUMWYECKH WHEPTHBIC, HO ONTHYCCKH aKTUBHBIC
BEIIIECTBA).

B o 1 a xak unguddepenTHas BMemaomas XKUJIKOCTh TPUMEHSIETCS B TEX
CiIyJasiX, Korjga Heo0XoauMo, 4TOObl HE MeEHsUIach (opma, BEIMYMHA KIIETOK,
CTPYKTypa U OKpacka TkaHeu. KpaxmasnbHble 3€pHa XOPOIIO BUIHBI, aJI€HPOHOBBIE
pacnagaroTcs, JKUPHOE MAacCIO CIMBAETCS B KPYIHBIE KaIUld, CJIU3b PACTBOPSETCS.
TkaHu OCTaIOTCA TEMHBIMHU U HESICHO Pa3IMUYUMBIMHU.

''muuogepwusn UCIIOJb3YyeTCsl pa3BelleHHbIM Bojo (1:1). I'muuepun
obOnamaer ciaObIMU MPOCBETISIONIMMUA CBOMCTBAMH, TKaHM B HEM JIOJITO HE
BBICBIXAIOT, TIPU MPOJODKUTCIIBHOM BO3JCHCTBUM TKAHM CTAHOBATCS OoJiee
MIPO3PAYHBIMHU.



Xnmopaanrumnagpar NPUMEHSIOT B BUJe pacTBopa (20 yacrtei
XJIOPITHAPATA PACTBOPSIOT MPU HATPEBAHUM B 5 4acCTAX BOJBI, JOOABISIIOT 5 YacTe
[NIALEPUHA. DTO OJHO M3 JyYIIUX MPOCBETIIIIONIMX cpencTB. OH OBICTPO MPOHUKAET
B TKAaHHW, BO3AyX IpU 3TOM BbITecHAETCS. KpaxmanbHbple 3epHa pa3z0yXamT H
PaCIUIBIBAIOTCS, KUPHBIE U d(PUPHBIC Maclia CHayalla CIMBAIOTCA B O0Jiee KpyIHBIE
KaIuid, 3aTeM pacTBOPsOTCs. benkoBbie BemiecTBa, XJI0poGUI U Apyrue BKIOUYCHUS
pa3pylialTcsi, TEMHO OKpalleHHble TKaHW CBETJICIOT, KPUCTAUIBI OCTaloTcs 0e3
u3MeHeHus. Hegocratkom siBisieTcs  aegopMupyroniee ACHCTBUE HAa TKaHU
BCJICJICTBUE CHIIBHOTO pa30yXaHusi 000JI0UEK.

Hlenousr  mpumeHsiercs oObIYHO B BHUAE 3-5% pacTBOPOB. DTO CUIIBLHOE
MpOCBETIIsIONIee CpeacTBO. KpaxmalibHble 3€pHAa pa30yXaroT, >KUPbl OMBUISIOTCS,
pPacTBOPSIIOTCS OEJTKOBBIE BEIECTBA, MPOCBETIISIOTCA TEMHOOKpAUIEHHbIE TKaHU. B
pacTBOpe 1IEIOYH O000JOYKH KJIETOK CHIIbHO HAaOyXaroT W JIETKO pa3pbIBAIOTCS MpPH
HarpeBaHuM.

I'ncroxumMuveckuii u MHKpOXI/IMH‘IeCKHﬁ AHAJIHA3 JICKAPCTBCHHOTO
PACTUTECJIBHOI'O CHIPbA

['ucToxuMuyeckue peaxkiuu TMO3BOJISIIOT OOHApYXUTh HHUYTOXKHO MaJjbie
KOJIMYECTBA BELIECTB U YCTAHOBUTH UX JIOKAJIM3ALUIO B TKAHAX U KJIETKAX.

['mcroxuMuyeckue  peakuMu  OPOBOASAT HA  Cpe3ax  CBEXKET0 WU
(UKCUPOBAHHOTO 0COOBIMU criocobamu maTepuania. Cpesbl ISl ATOTO HE JOJKHBI
OBbITb  CIMIIKOM TOHKHMH, OJWH-JBA CJOS  KJIETOK JIOJDKHBI — OCTaThCA
Hepa3pylIEHHBIMHU, C COACPKUMBIM. M3-3a BBICOKOW 4YBCTBUTEIBHOCTH HEOOXOIUMO
MPUMEHATh MaJIO€ KOJWYECTBO PEAKTHBOB, MPU HSTOM YUYUTHIBATh, UYTO MHOTHE
PEaKTUBBl HECTOWKH, MOATOMY TPEOYIOT OCOOBIX YCIIOBUM XpaHEHUS WJIH JOJKHBI
OBITh CBEKEMIPUTOTOBJICHHBIMHU.

MHoOrue THUCTOXMMHUYECKHE pPEakuuu TpeOyroT OBICTPOro MPOBEACHUS U
HaOJI0JICHHUST UX PE3YyJIbTAaToOB, MOKa He mpouia Auddy3ust ucciaeayeMoro BellecTBa
WJIM OT BO3JICHCTBHS PEAKTHBA HE Pa3pyIIINCh TKAHU OOBEKTA.

Peakuum Ha YHCTYIO KJIETYATKY (KJI€TOYHbIE CTEHKH)

N3 uucroii, He OAPEBECHEBIICH KJIETYATKH OOBIYHO COCTOSIT CTCHKH KJIETOK
HEKOTOPBIX TKaHEH KOPBI (KOJIEHXUMA, JIyOsTHbIE BOJIOKHA, CHTOBUIHBIC TPYOKH).

Peaknus ¢ xJa0p-uuHK-iiogomM. Cpe3 NOMEaT B KAIII0 BOJbI, PACTIPABIISIIOT U
BOJ[y OTCacChIBalOT (pMIBTPOBAILHON OyMaroi. Kario peakTuBa HaHOCST Ha Cpe3 U
HAKpBIBAIOT MOKPOBHBIM CTeKJI0oM. [0 MuKpockonom HaOII01al0T CUHE-(PUOJIETOBOE
WJIU JIMJIOBOE OKpaIllMBaHUE 000JI0YEK KJIETOK, COCTOSIINX U3 YUCTOM KICTYATKH.

Peakuusi pacrBopennsi B peaktuBe llIBeiinepa. Cpe3 moMemaroT B Karulko
peaKTHUBa, HAKPBIBAIOT IOKPOBHBIM CTEKJIOM M HAOJIOAIOT MOJ] MHKPOCKOIIOM.
Bnavane cTaHOBSTCS OTYETIMBO BUJIHBI JETald CTPYKTYPhl KJIETOYHOM OOOJIOUKH,
3aTeM OHa Ha0yXxaeT M MEJICHHO pacTBopsieTcs. KyTukyna mnpu 3TOM He
pacTtBOpsieTcs.




Peakunu Ha opeBecHEBIIYI0 000J104KY (JIMTHUGUIIUPOBAHHbIE
000J10YKH)

W3 oxpeBecHeBIIEH KIETYATKHA COCTOSIT JIEMEHTHI ApeBEeCHHBI (JIHOpHdopM,
COCY/Ibl, KAMEHUCTBIE KIIETKH — CKJIEPEUbI).

Peakius ¢ GaoporfaonrHOM M cosisiHOW KuciaoTtod. Cpe3 momMemaroT Ha
NpeIMETHOE CTEKJIO B Kario 1% pactBopa (ioporioinuHa B COUpPTE, OTCACHIBAIOT
peakTUB (PUIBTPOBAJILHON Oymaroi, Ha cpe3 HAHOCAT KAllll0 KOHIICHTPUPOBAHHOM
COJIIHOM KHUCJIOTHI U yepe3 1-2 MUHYTHI MpUOABIISIOT KAIUTIO TJIUIEPUHA, HAKPHIBAIOT
NOKPOBHBIM CTEKJIOM M H3y4alOT NOJ MHUKPOCKONOM MpPHU MajOM YBEIMYCHUH.
OpnpeBecHeBiMe 000OJOYKM  KJIETOK  OKpAlIMBAIOTCS B BUIIHEBBIM  IBET,
WHTEHCHUBHOCTH KOTOPOTO TE€M BEHIIIIE, UEM BHIIIE CTEIICHb JINTHU(UKAITUH.

Peaknum Ha oIPOOKOBEBIIYI0O M KYTUHH3HMPOBAHHYIO KJIETYATKY

CTeHKH KIETOK MPOOKM MPONUTaHbl CyOEpUHOM, KyTHH COCTAaBJISIET OCHOBY
KYTHKYJIbI — HETPOHULIAEMOU ISl TA30B IUIEHKU HA TOBEPXHOCTH 3MUAEPMHUCA.

CyOepuH U KyTMH B COCTaB€ KJIETOYHON 000JOYKU (MPOOKH, KYTHKYJIbI)
MOXHO OOHApy>KWUThb KpacUTEISIMU, OKPAUIMBAIOIIMMH >KUPBI, CYIIECTBYIOT U
cnenupuyecKre peakiuy Ha CyOepyH U KyTHH.

Peakuus ¢ cynanom lll. Cpe3 nmomeniaror Ha MPEIMETHOE CTEKJIO B KaIUIkO
PEAaKTHBA, HAKPBIBAIOT IIOKPOBHBIM CTEKJIOM M CJIErKa HArpeBarOT I YCKOPEHUS
okparmuBaHusi. OTCachIBAIOT PeakTUB (UIBTPOBAILHON OyMarou, u cpe3 3aKiIoyaroT
B rimnepuH. OnpoOKOBEBIIME UM KyTMHU3UPOBAHHBIE OOOJOUYKH OKPAIIUBAIOTCS B
OpaHXEBO-KPACHBIN IBET.

AHanornyHoe OKpallMBaHue HaOJIO/aeTca MPU HCIOJIB30BAHUM PacCTBOPA
mapaaxoBoro kpacHoro B 70% criapre.

Peakuusi Ha cyGepun ¢ enkum kaau. [Ipu HarpeBanun cpesa B 30% pactBope
€AKOTO Kajdu B BOAE ONPOOKOBEBIIME OOOJIOYKH OKPAIIMBAIOTCA B JKENITHIA LIBET.
Ecnu nHarpeBath cpe3 B 3% pacTBOpe €IKOro KajM, HaOJIOAAeTCsl 4aCTUYHOE
pacTBopeHue cyOepuHa, U Ha MMOBEPXHOCTU 000JIOUKH BUJIHBI KaIlIu CyOepHrHa.

Peakuusi Ha KYTHH ¢ cepHoii _kucaoroii. Cpe3 NOMEIAIT B KAl
KOHLCHTPUPOBAHHOW CEPHOM KHCJIOTBI, HAKPBIBAIOT IIOKPOBHBIM CTEKJIOM W
HaOII0AAIOT MO MUKPOCKOTIOM. B peakTuBe KyTHKYyJa OKpalIuBaeTCs B KEJITOBATO-
OypBbIif LIBET.

Peakuum Ha yriieBoabl

Oo0HapykeHHe KpaxMaJia 1o MUKpPOCKonoM. KpaxmanbHble 3epHa XOpOIIO
BUJIHBI B BOJIC M B riuiepuHe. Spkas kapTuHa HaOII0IaeTcs B MOSPU30BAHHOM
CBETE: B PE3YJIbTATE JIBOMHOTO JIyYEHPEIOMIICHUSI KpaXMaJIbHbIE 3€pHA JAOT YEPHBIN
KpPECT, TOJIOCHI KOTOPOTO TMepeceKkaroTcs B lIeHTpe 3epHa. Dopma 3epeH cnenuduana
JUJI BUJIOB PACTEHUM.

Peakums ¢ i1oaomM Ha KpaxMaJ. [[pumenseTcsa pacTBop oaa B HoAuAEe Kanus
(pactBop JlroroJist), CiUpTOBOM pacTBOp HoAa. ITO €UHCTBEHHAS IIBETHASI PEAKIIUS
Ha Kpaxmaja. CMOYEHHBIM BOJOM Kpaxmall OKpalIMBAETCS B CHHHMM WU CHUHE-
(1OIETOBBIN IIBET, CYyXOM — B TEMHO-OypbIii. OKpacka ucue3aeT Mpyu HarpeBaHUU.
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Peakuus _ocaxjieHusl MHYJWHA cOMPTOM. VHYnIWH oOHapyXuBaeTcs B
pacTUTEIPHOM  MaTepuayiie, (UKCHPOBAHHONW COHPTOM B  BHJAE  CJIOUCTHIX
cepokpuctaiiioB. B ropsigeit Boge chepoKprcTaIIb JIETKO PACTBOPSIOTCA.

Kycouku cBexero pacTUTENBHOIO MaTepHaja NOMEMIAIOT HA HECKOJIBKO JHEH
(wemenv) B 70% cnupt. IlpuroTtoBiieHHbIE Cpe3bl HAOMIONAIOT B CHUPTE WU
riinepune. Uaynua umeer Gopmy chepoKpHUCTAIIIOB, COCTOSAIIUMX U3 TOHYANIINX
uronouek. [Ipu noGaBiaeHUM BOJBI U HEOOJBIIOM HarpeBaHUU CEHEPOKPUCTAILIBI
PaCTBOPSIFOTCHL.

Peaknus MoJuunma Ha yrjaeBoibl. [[0J0XHUTENbHYIO PEAKIMIO alOT BCE
yraeBoAbl (caxapa, Kpaxmai, uHyluH). Cpe3 MmoMem@arT B pacTBOp TUMoia (Wid
o—HadToNa), UPHUOABIAIOT KAIUTI0 KOHLEHTPUPOBAHHOW CEPHOM KHUCIOTHI U
HaKpBIBAIOT MOKPOBHBIM CTEKJIOM. [Ipu Hanu4yuu yrieBoJI0B MOSBISIETCS OPaHKEBO-
KpacHoe (TUMOJ) WK KpacHO-(huosieToBoe (HaPTOI) OKpallliBaHKE.

Peakuuu Ha caM3b

Peaknus ¢ Tymbl. [IpogaxxHyro 4yepTexHyI0 Tyllb pa3BoasT Bogoi 1 : 10.
Coblpbe HM3MENBYAOT B MOPOUIOK, IMOMEIIAIOT Ha MPEIMETHOE CTEKJIO B KaIlIIo
Pa3BEICHHON TYUIW, Pa3MEUIMBAIOT U HAKPBIBAIOT IMOKPOBHBIM CTEKIOM. B moze
3pEeHUsS MUKPOCKOIA Ha TEMHO-CEpPOM (TIOYTH 4epHOM) (DOHE BBIAEISIOTCS OEIbIMU
MATHAMU KJIETKU CO CJIM3BIO.

Peakuus 1BOHHOr0 okpamuBanus. Cpe3 nomeniaroT Ha 20 MUHYT B PacTBOp
XJIOPU/IAa OKMCHOTO JK€JIe3a, 3aTeM Ha 2-3 MUHYTHI B paCTBOP METUIIEHOBOTO CHHETO,
MIPOMBIBAIOT BOJAOW M 3aKJIIOYAIOT B MIMUEPHUH. KIIETKH CO CIU3bI0 OKPAIUBAIOTCA B
YKEJTHIN 1IBET, MEXaHUUECKUN BOJIOKHA B TOJIYyOOM, COCYIbl IPEBECUHBI B 3€JICHBIN.

Peaknusi ¢ MeTWIEHOBBIM CMHUM. Cpe3 MOMEIIalT Ha HECKOJIbKO MUHYT B
pactBop MeTwmiieHOBoro cuHero B crupte (1:5000), 3aTemM mepeHOCST B TIIUIEPHUH.
Crnu3sb OKpalmBaeTcs B rojiyooi 1BeT.

Peakuuu Ha :xMpPBI

Peakums ¢ cyaanoM I uiau ¢ miapiaxoBbiM KPACHBIM.

Cynan I u mapnaxoBblil KpaCHBIN OKpAIIMBAIOT KUPbl B OPAHKEBO-KPACHBIN
nBer. OKpalmBaHue MOXKHO MPOBOAUTH O€3 HarpeBaHus, JJis STOTO Cpe3 Ha CyTKHU
MOMEIIAIOT B PACTBOP PEAKTUBA, 3aT€M MPOMBIBAIOT 50:% cOuMpTOM M 3aKJIHOYaIOT B
riunepud. O0e peakuuu He crelu(pUUHbI, KpaCUTEIU OKPALIUBAIOT TAKKe I(UPHBIC
Macia, CMOJIbI, COAEPKUMOE MIIEUHUKOB, KyTHH, CYOEpHUH.

JUisi TOATBEpKIECHUS HAIWYUSL KUPOB HEOOXOAMMO TMPOBECTH PEAKIHUIO
OMBLJICHUSI.

OmbLienue 10 Posenranw. Cpes nomemaroT B 15% pactBop eakoro kainus B
BOJIE M CJerkKa MoJorpeBaroT. Yepe3 HEKOTOpoe BpeMsi 00pa3yloTCsi UTroJibuaThbie
KPUCTAJUIBI COJIEH JKUPHBIX KUCIIOT (MBbLIA).

Peaknyuu Ha ¢cMOJIBI
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CMonbl cofepxaTcsl B paCTEHUAX B 0COOBIX BMECTHIIMIIAX (CMOJISHBIX X0J1aX,
MJICUHUKAX ), HEPEIKO BMecTe ¢ d3pupHbiMU Maciamu. Crnenuduueckoil peakuuu Ha
CMOJIY HET.

Peakums ¢ anerartom Meau. Kycouku uccienyemMoro Marepuaia moMenaroT B
KOHLIEHTPUPOBAHHBIN pPacTBOpP aleraTra MEIM Ha HECKOJBKO JHEW. 3aTeM TOTOBST
Cpe3bl, MOMEeNIaloT B riiniiepruH. CMOJIbl OKpaIIMBAIOTCA B U3yMPYAHO-3€ICHBIN I[BET.

Cwmomsl okpammmBatotes cygaHom 11, mapiaxoBbiM KpacHbIM, aJTKAaHUHOM.

Peaxkuuu Ha 3pupHbIC Maciia

O¢dupHble Macia B paCTCHUX JIOKAIU3YIOTCS B Pa3IMYHbIX BMECTUIIUIIAX WU
0COOBIX KJIeTKaX. B mpemnapaTtax oHU BUAHBI B BUJIE Kalelb, CUJIBHO MPEIOMIISIONINX
CBET, IPH OCMOJICHUH NMPUOOPETAIOT TEMHO-KEJITHIN 10 KOPUUHEBO-KPACHOTO LIBET.

OdupHble Macna OKpAlMBAIOTCA KPACHTEISIMH Ha >KApbL. [ oTinuus
3(UPHBIX Macesl MOKHO HCIIOJIb30BaTh PEAKLUIO C BOJHBIM PACTBOPOM METUIOBOIO
cuHero  (3dupHBIE Maclia OKpallMBAaIOTCA B CHHMU 1BeT). MOXHO Takxke
MO/BEPTHYTh MpenapaT ACUCTBUIO CYXOTo jKapa, 3(QUpHbIE Macjia MpU 3ITOM
yJeTy4arcsi, JKHpbl OCTaHyTCS, OHHM JAIOT PEaKUHUI0 C BBILIEHPUBEICHHBIMU
KpPaCUTEISIMHU.

Peaknuy Ha calmOHUHDBI

Ha camonuHbl HET JOCTOBEPHBIX THCTOXMMHUYECKUX peakiuid. Hawubonee
yOeuTenbHbl peakllid, OCHOBAHHBIE HAa TEMOJUTHYECKUX CBOMCTBAX CArOHUHOB
(00namaroT HE BCE CAllOHUHBI).

OmnpenejeHne CanoHMHOB MO _remMoam3y. (Cpe3 CBEXEro pacTUTEIbHOIO
Marepualia MOMEIIAIOT Ha KyCOYEK KPOBSIHOM KEJATHUHBI, HAKPBIBAIOT MOKPOBHBIM
cTekIoM M ocTaBisA0oT Ha 20-30 munHyT. [Ipy Hanmumm canmoHWMHOB BOKPYT cpe3a
oOpasyeTcs mpo3payHasi KpacHasi 30Ha «T€MOJIMTUYECKUM IBOPUKY.

Peaknum Ha aHTpaleHNIPOU3BOIHbIE

Peakums co  menoubl. Cpe3 mNOMEMIAIOT Ha MPEIMETHOE CTEKIO B
HeOOoIBINYI0 Karuio 5% pacTBopa €AKOTO HATpa WM aMMHUaka, MPUOaBISIOT KaIlIio
[JIMIIEPUHA, HAKPBIBAIOT TMMOKPOBHBIM CTEKJIOM U HaAOIIOJAIOT KpacHOE WU
(UONETOBO-KpAaCHOE  OKpallMBaHWE  TKaHEW, B  KOTOPBIX  JIOKAJIM3YIOTCS
aHTpareHnpousBoaubie. [locTeneHHo okpacka u3-3a nuddys3uu pacrnpocTpaHseTcs
10 BCEMY CpE3Y.

Cy0aumManusi_ aHTpaleHNpou3BoaAHbIX. [Ipy HarpeBaHHHM CyXOro MOpOIIKa
pPacTUTENIBHOTO MaTepuaia aHTPallCHIPOU3BOJHBIE BO3TOHSIOTCS M OCaXKIAIOTCS B
BEpXHEH XOJOoMHOW yacTu mpoOupku. [Ipu mobaBiaeHUM Karwiy IMIEI0Yd CyOJMMar
OKpAIUBAETCs B KPACHBIN WK (DUOIETOBBIN (MapeHa KpacuiibHas) I[BET.

Peaxknun Ha 1yOnJibHbIE BelleCTBA

Peakumsi ¢ _coJsiMM_OKHMCHOro :kejie3a. Cpe3 nomemarorT B kKamio 1%
pactBopa xyopHoro ckene3a (III) wmam Kelre30-aMMOHHMHHBIX KBAacIloB. TkaHw,
cojiepkaie TyOWJIbHBIC BEIIECTBA OKPAIIMBAIOTCA B YEPHO-CUHUW WM YEPHO-
3€JICHBIN 1IBET, OKpacka u3-3a Aud@dy3uu ObICTPO pacIpOCTPaHSIETCS IO BCEMY Cpe3y.

Peaknusi ¢ pacTBopoM auxpoMara kajaus. Kycouku matepuaia momemniaroT
Ha HECKOJIbKO nHeil B 5-10% pacTBop amxpomara Kajus, 3aT€M TOTOBST cpe3bl. B
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KJIETKaX, COAepXallux AyOWIbHbIE BEIIECTBA, BHINAJAECT CEPO- WU KpPacHOBATO-
KOPHUYHEBBIN 3€PHUCTBIN OCAI0K.

Peakuuu Ha aJIKaJI0HIbI

Peaknuu oca:kaeHusi ajakajgouaoB. IIpu mnpoBeaeHHMM TIMCTOXMMHYECKUX
peakiuil Ha alKaJlouabl MapajljIeIbHO HEOOXOAUMO MPOBOAUTH KOHTPOJIBHBIM OIBIT
Ha MaTepuaie, U3 KOTOPOro ajaKajJOWbl IIPEABAPUTEIIEHO BBIMBIBAIOT ITOJAKUCICHHON
BOJIOM.

B xadecTBe peakTHUBOB MOYHO HMCIIOJIb30BaTh JIFOObIE PEAKTUBBI, OCAXKIAIOILNE
ankanounpl. Hawnmydmme pesynpTaTbl IOJy4arOT C IUKPUHOBOM  KHCIIOTOW,
peaktuBoM [[parenaopda, peaktuBom Maiiepa, pacTBOPOM TaHUHA.

Cpe3 cBEXEro pacTUTEIBPHOIO MaTepHala IOMEIIAIT B KaIllll0 PEaKTHBa,
pe3ynbTaThl HAOMIOAAOT 10T MUKPOCKOIIOM, CPAaBHUBAs C KOHTPOJIbHBIMHU.

CymiectByeT MoAH(pUKALINS JAHHOW pPEAaKIMH, BBINOJIHAEMAs C IOPOIIKOM HIIU
COCKOOOM CyXOro pacTUTEIbHOro CchbIpbd. COCKOO NOMENIaloT Ha NPEIMETHOE
CTEKJI0, MPUOABIAOT 2-3 KA 5% YKCYCHOW KHCIIOThI, HAKPBIBAIOT OKPOBHBIM U
cJIerKa MoJOrpeBatoOT (HO HE TOBOSAT A0 KuneHus ). Uepe3 2-3 MUHYTHI PSIAOM KIIaTyT
BTOpOE€ IOKPOBHOE CTEKJIO TaK, 4YTOObI MOJ HEro 3acocanach XuUAKocTb. C
IPOTUBOMNOJIOKHOW CTOPOHBI ATOrO CTEKJIA J00ABIAIOT KAaIUII0 O0IIeaIKaIouIHOIO
peakTuBa U HaOIIOAAIOT Ha YepHOM (PoHE 00pa30BaHKUE MOMYTHEHUSI.

[Ipaktrueckas pabota

PaGora 1. PasmsryeHue Mmarepuaja ¥ NPUTOTOBJIECHHUE MHMKPOIpEnapaToB
KOpbI, KOPHEBHUIIIA, JIUCTA, COYHOTO ILIOJA.

BriOpath MeTonuku pasmsirdeHus: Mmatepuaia ais cienyromero JIPC: - kopa
ny6a Cortex QUErcus (mempHoe ChIphE);

- kopueswuie aupa Rhizoma Calami (uenpHOE ChIpbe)

- et MATel tepeunoit Folium Mentha piperitae (uensHoOe chipbe);

- 1wioA psAOMHBI OOBIKHOBEHHOM Fructus Sorbi (tenpHoe Chipbe).

M3rotoBuTh  KAa4eCTBEHHBIC  MHKpONpEnaparbl  JUI  HCCIICIOBaHUS
aHATOMUYECKUX TpU3HAKOB yka3zaHHOro JIPC (mpm HEOOXOAMMOCTH IOJIYYHUTH Y
nabopaHTa MpeIBapUTEIHLHO Pa3MATICHHBIC MaTEPHAIIHI).

Pesynbrarhl opopMHTh B BHJIE TIPOTOKOJIA

Pa6ora 2. [IpoBectu crnenyrouye peakiuu:

- Ka4YeCTBCHHYIO PEAKIMI0 C BOJHBIM OTBAPOM Ha HAJWYHUE JTYOMIIBHBIX

BEIICCTB B IIOPOIIKE KOPHI 1y0a;

- MUKPOXUMHYECKYIO PEaKIHI0 Ha HAJIMYUE CITU3H B MTOPOIIKE CEMEHU JIbHA;
- THCTOXHMHYECKHUE PEaKIINH

- Ha YHCTYIO KJIETYATKY C XJIOP-IIMHK-HOIOM Ha Cpe3e KOPHEBHUIIA anpa;

- Ha OJPEBECHEBINYIO KJICTUATKy C (DJIOPOTIIOIMHOM Ha Cpe3e KOpPbI
ny0a;

- Ha ONMPOOKOBEBIIYIO KJIETYATKY Ha CPe3e KOPbI KAJIUHBI.
- peaKIMIo CyOJIMMallMU Ha MPUMEPE MOPOIIKA KOPbI KPYIIHHBI.
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Pe3ynbrarsl 0popMHUTH B BUJIE IPOTOKOJIA.

Tema 2. TexHUKa MUKPOCKONIUYECKOI0 U MUKPOXHMUYECKOI0
HCCJIeIOBAHNSA JIEKAPCTBEHHOI0 PACTUTEIbHOIO ChIPbi:
JIMCTbS, TPABBI, IBETKH

Ilenb 3amatud: HayyuTbecs TOTOBUTH Kaue€CTBEHHBIE MUKpOIIpEnapaTbl JUCTAa U
[BETKa (C TOBEPXHOCTH, JAABJICHBIE Ipenaparbl M IONEPEYHbIE CPE3bl TOJICTHIX
JUCTheB). M3yunTh aHaTOMHUYECKUE PU3HAKH JIUCTHEB.
IleneBble 3a1a4u:
- OCBOWTb METOJMKM TIIOATOTOBKM  Marepuaga W  IPUTOTOBIICHMS
MHKPOIIPENAPATOB JINCTHEB U LIBETKOB.
- U3YYUTh OCHOBHBIE JUArHOCTUYECKUE MPU3HAKH JINCTHEB U I[IBETKOB.

baok napopmanumn

Jlucreamu (Folia) B ¢apmaneBTHUeckoil MpakTUKE HA3BIBAIOT BBHICYIICHHBIC
WIM CBEXHE JHUCThbsI WIM OTIEIbHBIE JIMCTOYKU CIIO)KHOTO JIMCTa, COOpaHHbIE C
YepeIKkoM Ui 0e3.

BHemiHMe NPU3HAKU: MEIKHE U KOXHUCTBIE JHMCTbS MOXHO HCCJIEI0BATh
CYXMMHU; KPYIHbIE TOHKHE JIUCTbSI OOBIYHO CMSTHI, MOITOMY HX pa3MadyuBaloT,
MOTPY’Kasi HA HECKOJIbKO MUHYT B TOPSYYIO BOJY, 3aTE€M pacKiaJbiBasi Ha CTEKISTHHOM
IUIACTUHKE WM KieeHke. OOpaiairoT BHHUMaHue Ha (GopMy U pa3Mepbl JIMCTOBOU
IUTACTUHKH, (POpPMY W JJIMHY Yepelika, XapakTep >KHIKOBaHUs, (OpMY BEpXYIIKH,
OCHOBaHU#, Kpau JIMcCTa.

[Tpr moMomyM Jymbl WKW CTEPEOMHUKPOCKOINA W3YyYalOT XapakTep OMYIIeHHS,
Ha4Iue YPUPHOMACITUIHBIX JKEIE30K, BMECTUITHIIL

[Tpu onucanny BHEITHUX MPU3HAKOB YKA3bIBAIOT:

- pa3mepsl TUIACTHHKU JINCTA M dYepemika (OMpeAeNsioT MpH TOMOIIU
JTUHENKN); Yeem ¢ 00enX CTOPOH, 3anax (IPU PACTUPAHUHN MEX]Y MaJIbIIAMH), 8KYC
(mpo0ys cyXxoe ChIpb€ U OTBAP TOJIBKO Y HESTOBUTHIX 0OBEKTOB).

- (hopMy THUCTOBOI TIIACTUHKH (CM. pUC. | TIPUIIOKEHUS),

- onymieHue (0Ouiue M pacroioKeHNue BOJIOCKOB),

- Haiuyue S(QUPHOMACIMYHBIX JKEJIE30K U Jpyrux oO0pa3oBaHMN Ha
MOBEPXHOCTH JINCTA M HATMYME BMECTUIIMIL B ME30HILIE,

- (hopMy OCHOBAHHUS, BEPXYILIKH, XapakTep Kpas JUCTa, )KUIKOBAaHUE (CM. PHC.
2-5 MPUTIOKEHNUSA).

Mukpockonusi: U3 TOHKUX JHCTHEB TOTOBST MpemapaT «C MOBEPXHOCTH» M3
MpeIBapuUTeIbHO MPOCBETICHHOTO o0pasma. /s MpOCBETNIEHUs CyxXwe JHCThS
KUIATAT B 5% pactBope menoun unu B 30% pactBope xyopanruapara B reuenue 10-
15 munytr. Menkue IUCThS TPH 3TOM OEpyT TOJHOCTHIO, OT KPYMHBIX OepyT
OTJENBbHBIE YYAaCTKH C YYETOM paclpeneieHus] BaKHEHIIMX IUArHOCTUYECKHX
MPU3HAKOB: Kpail JrcTa, 3y0UNKHY, YJacTOK IIaBHOM KHUJIKH, BEpXYIIKY JucTa. [locie
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KUIITYEHHsT OTMBITBIE BOJOM JMCThA WJIM MX KYCOYKHM BBIHAMAIOT CKaJbIIEIEM, U
IIOMEIAIOT Ha NPEAMETHOE CTEKJIIO B KAIUIK0 XJIOpAITWApaTa WiIW IVIMIEPUHA,
THIATENFHO PACHpPAaBIIsAA CKJIAIKU. 3aTeM (PparMeHT JIMCTa Ha MPEAMETHOM CTEKJIE C
IIOMOUIBIO CKAaJBIIEN WM IPENapOBaJIbHOM WIVIBI PA3JEIAIOT IOMNOJIAM WM OIHY
[OJIOBUHY IE€PEBOPAUYMUBAIOT. DTO HEOOXOJMMO MJIi TOrO, YTOOBI PaccCMOTPETh U
BEpPXHUH, U HWKHUHN >nuaepmuc. [nst Oosee TOJICTBIX JIUCThEB HEOOXOIUMO CIIETKa
pa3MATh HUX MO Kparw NPernapoBaibHOM HWIJIOH, 4YTOOBI OCBOOOAUTH YYAaCTKH
’IHUAEepMHUca OT Me30(uILIa.

IIpn uccnenoBaHWM TOJICTBIX M KOXKHCTBIX JINCTHEB TOTOBST IIOIEPEYHBIC
cpe3bl. U1 3TOro cyxue JHMCThsl Pa3MAadyMBAIOT B BOJE, 3aTEM B CMECHU IVIMIEPUH —
Boga - 3taHon (1:1:1). M3 pa3MsardyeHHbIX JIUCTHEB TOTOBAT IONEPEYHBIE CPE3BI,
MTOMECTUB KYCOYEK JINCTA B CEPALEBUHY Oy3UHBI WU MPOOKY.

JAnarnocTuyecKkue NpU3HaAKH

JIMarHOCTUYECKOE 3HAYEHHUE Ui JIMCTHEB HMMEIOT CIEAYIOUIUME NPU3HAKU:
CTPOEHHE JMHUAEPMHUCA, TUI YCTBUYHOTO armapara, XapakTep TPUXOM (BOJIOCKH,
KEJEe3KH), HATMYue U popMa KPUCTALTUYECKUX BKIIOYEHUIN, MEXaHUYECKUE TKaHH,
pa3JIMYHbIE BMECTUIIMINA, MIIEYHUKH, CEKPETOPHBIE XOJIBI U TIP.

INUIePMHC JIUCTA XapaKTEepU3yeTcsl onpeaesieHHON (popMOi KIETOK (KJIETKU
M30IMAMETPUYECKHE WU YJUIMHEHHBIE, C MPSIMBIMUA WJIM U3BHWJIMCTHIMH OOKOBBIMU
(aHTUKJIMHAIBHBIMU) CTEHKAMH, C TOHKMMH WM YTOJIICHHBIMU OOOJIOUKAMH,
MHOIZIA BCTPEYAIOTCS YETKOBUIHBIC YTOJIIEHUs KIETOYHBIX CTEHOK JSIHUACPMHUCA.
XapakTepHbIMU I OIPEIEIICHHBIX PACTEHUs SBJLIIOTCS U pa3MeEpbl KIIETOK
snuaepmuca. Kierku snuaepmuca  CHapy»Xd TIOKPBITBI TOHKOW IUIEHKOM —
KYTUKYJIOM, cocToseld u3 KyTuHa. KyTukyna ObIBaeT riaJKoll WM CKJIaa4aToi,
XapakTepHa U TOJIIMHA CJ0si KyTuHA. Hampumep, JHCThs TOJOKHSHKH, 3BKAJIMITA

OTJIMYAIOTCA TOJCTBIM CJIOEM KYTHUKYJIbI, YTO XOpOIIO BHJHO IIOCJIE OKpacKu
MONEPEYHOT0 Cpe3a pacTBOpoM cyaana I1I.

Tun ycTBMYHOIO ammapara OIpPENENsSeTCS YHUCIOM M  PACIOJIOKEHHUEM
OKOJIOYCTBUYHBIX KJIETOK 3MUJAEpPMHUCA. Y JABYNOJIbHBIX PACTEHUI pa3INyaroT YEThIpe
OCHOBHBIX THUIA YCTBUYHOTO KoMIiekca (puc. 1):

- AaHOMOIIMTHBIN (pPaHYHKYJOUJIHBIN) — YCThHIIA OKPY>KEHbI HEOIpeAeICHHBIM
YHUCIIOM KJIETOK, HEe OTJIMYAloUMXcs 1mo ¢opMe W pa3MepaM OT OCHOBHBIX KIJIETOK
ANUAEPMHUCA;

- QHU3OUUTHBIN  (KpyuM(pEepouIHBIM) — yCTbHUIIA OKPY>KEHbI Tpems
OKOJIOYCTHbUYHBIMHU KJIETKAMH, OJJHA U3 KOTOPBIX 3HAUUTEJIbHO MEHBIIE IPYTUX;

- MapauuTHBIN (pyOManeouaHbli) — ¢ KaXI0M CTOPOHBI YCTHUIA, BAOJIbL €ro
MPOJIOJIBHOM OCH, PACIIOJIOKEHBI IO OJJHOM WK 00JIee OKOJIOYCTHhUYHBIX KIIETOK;

- JMauMTHBIA  (KapuOQWIIOMAHBIM) —  YCTBUILIA OKPYXXEHBl  JBYMS
OKOJIOYCTHbHUYHBIMU KJIETKAMH, CMEXHBIE CTEHKHM KOTOPBIX MEpIEeHIUKYISPHbBI
YCTBUYHOM LIEIH.
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Puc. 1. OcHOBHbIe TUMbI YCTbUYHbIX KOMMNIEeKCOB ABYNOJIbHbIX paCTeHMVI.
1 - aHOMOUMTHENZ; 2 — aHMBOLUMTHEN, 3 — MNapPaLWUTHEIA;
4 - OUALMNTHHIM.

1

VY 0JIHOJIOJIBHBIX PA3IMYAIOT IATh TUIIOB YCTBUYHOTO KOMILIEKca (puc.2):

- alIepUT€HHBIA — YCTHHIIA HE UMEIOT TUIIMYHBIX OKOJIOYCTBUYHBIX KIIETOK;

- OUIEpPUTreHHBIH — YCTHHIIA OKPY>KEHBI ABYMS OKOJOYCTHBHUUHBIMHU KJIETKaMHU,
PacoJIOKEHHBIMH JIATEPAIBHO IO OTHOLIECHHIO K 3aMBIKAIOLIUM KJIETKaM YCThULA;

- TETpPalepUIeHHBbI — YCTBUIIA OKPYKXECHBI YETBIPbMS OKOJIOYCTHBUYHBIMU
KJIIETKaMH, [BE€ W3 HUX PAaCHOJIOKEHBI JIATEPAIbHO, JABE MOJSIPHO, BO3MOXKHO
JATEPATBHOE PACIIOIOKEHNE KIIETOK — IO JBE C Ka)KJ0W CTOPOHBI;

- TEKCANlEPUT€HHBIN — YCThUIIA UMEIOT MO IIECTh OKOJIOYCTHUYHBIX KIETOK, UX
HUX JIBE PACIIOJIOKEHBI MOJISPHO U YETHIPE JIATEPAIBHO;

- MYJbTUIEPUTCHHBIA — YHCIIO OKOJIOYCTHBHUYHBIX KJIETOK 0oJiee IIECTH, OHU
PacnoJIoKeHbl BOKPYT YCThUIA KOJBIIOM WM 0€3 ONpeIeIEHHOr0 MopsIKa.

R

Puc. 2. OCHOBHbIE TUMbI YCTbUYHbIX KOMMNJ1€KCOB OAHOAOJIbHbIX.
1l - anepurenHHmni; 2 — OMIOEPMI'€HHIM;, 3 — TeTpPaNepPUI'e€HHEIA;
4 - reKcanepmuI'€HHBI.

YcThuIla MOTYT pacrojarathCs TOJBKO Ha HUKHel (abakcHabHOM)
MOBEPXHOCTU JINCTA — JIACT THUIIOCTOMAaTUYECKHUM, TOJBKO Ha BepXHeH
(amakcMaJIbHOM) CTOPOHE — JIUCT AIUCTOMATHYECKHIA, U Ha 00CUX CTOPOHAX JINCTA —
JUCT aM(pUCTOMATUUECKUH.

JIuCThsl HEKOTOPBIX PACTECHUN MMEIOT KPYIHBIE BOISHBIE YCThUIA, KOTOPHIC
JIeXKar, Kak MPaBUJIO, Hajg THUIATOJIOM. I'mpmaronsl (cneunanbHbIN
BOJIOBBIJICIUTENBHBIN ~ anmapar pacTeHUWW) ¢ BOJAHbIE YCTbUIA HaJ HUMH
PacmoIoKeHbl Ha BEPXYINIKE JINCTA WM Ha BepXylike 3younka nucra. K rumarome
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BCErJla TOIXOAST OTBETBICHHS MPOBOJSIINX ITYYKOB, KOTOPBIE OKAHYMBAIOTCS B
TKaHU TUAATO/BI.

Ha moBepxHOCTH 3mmjepmuca y OOJNBIIMHCTBA BHIIOB PACTCHUN HMEIOTCS
TPUXOMBI (BBIPOCTHI SMUAEPMICA), K KOTOPHIM OTHOCSTCSI BOJIOCKHU U YKEJIE3KH (pHC.
3u4d).

Bosiocku ObIBalOT mMpocThie W TrojioBYaThie. [IpocThie BOJIOCKH BCTPEYAIOTCS
OJTHO- W MHOTOKJICTOYHBIC, TMPSAMbIC, KOJICHYAThIC, W3BHIHUCTHIC, Pa3BETBICHHBIC
(3Be379aThie, MHOTOJIYYEBbIC, MHOTOKOHECUHBIC) M HEpa3BETBIICHHBIC, Xryune (Y
KPAaIuBbI), TYYKOBBIE (COCTOST U3 HECKOJBKUX MPOCTHIX BOJIOCKOB, KaK ObI CITAsTHHBIX
MeXIy coOoii). [ToBepXHOCTh BOJIOCKA MOXKET OBITh TJaIKOH MM OOpojaBuaTOn
(KyTHKyJla BOJIOCKA IOKpPBITA MEIKAMH TOYEYHBIMH Oyropkamu). B romoBuaThIx
BOJIOCKAX MOJKET HAaKaIUTMBaThcs S(UPHOE MAaciO, TaKUE BOJOCKHA HA3BIBAKOTCS
KEIE3UCTHIMHU.

HexoTopblie BOJIOCKHM MMEIOT IIUCTOMUTHI (KpamuBa IByaAoMHasH). L{uctonuter —
9TO YTOJIIEHHBIE HWKHHE YacTH BOJIOCKOB, TEJIO IIMCTOJIUTA WMEET BHJ
I'PO3/ICBUHON 3€PHUCTON MACCHI, TAK KaK MPOMHUTAHO YTICKHCIBIM KaJIbIIEM.

["ooBYATHIC BOJIOCKH Pa3IUYAIOTCsl Pa3MEPOM U CTPOCHUEM HOXKHU (OJHO- U
MHOTOKJICTOYHASA, JJIUHHASA W KOPOTKas), a TaKKe CTPOCHHEM TOJOBKH (OJHO- M
MHOTOKJICTOYHAs, IIAPOBUIHON, OBaJbHON M MHOW (POPMBI, C CONEPKUMBIM U 0e3
HEro). Y HEKOTOPBIX BHJIOB PACTEHHI B TOJIOBKE BOJIOCKOB HAKAIUIMBAETCS d(UPHOE
Macio.

PasMepsl BOJIOCKOB pasiuuHbl. Y OJHUX PACTEHHUH OHHM XOPOIIO BHIHBI
HEBOOPYKEHHBIM TJ1a30M, Y APYTUX 3HAYUTEIHHO MEJIbUe.

5
Puc. 3. Pa3nn4yHble TUMbl BOJIOCKOB.

1 - npocTile MHOTI'OKJIETOYHHIE, 2 — Cc 6opoZaBYaTOM MNOBEPXHOCTBIO, 3 -—
rosoBuaTiie, 4 - OuueBupgHile, 5 - BBespguarTiie, 6 - T-obpasumm, 7 -
PEeTOPTOBUIOHEIA, 8 - XKDYydnm, 9 - KOHYCOBUIHEI, 10 -
ryceHunieobpasuin, 1l — BeTBMCTEN, 12 — Ny4YKOBEIA.

Hpyroii Tum snuaepMaibHbIX O00pa3oBaHM — jKele3kh. B HUX 0OBIYHO
HakaruiBaeTcs: 3gupHoe macno. Mx dopma u crpoenue cneuuduunbl, Hanbosee
4acTO BCTPEYAIOTCS JBa THUIIA JKEJIE30K: TUIl 2pdougemuwvix (C PpagualibHbIM
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pPAcHoOJIOKEHUEM  BBIJCIHUTENBHBIX  KJIETOK) U TUI  C/0MHCHOUGemHblx  (C
BEPTUKAJIBHBIM JBYPSAIHBIM PACIOJIO0KEHUEM KIIETOK).

a 0 a 0
Puc. 4. SdmpHOMacnnyHbIe Xenesku.
1 - KpyIJisle C PpangMalIbHBEIM PACIIOJIOXKEeHMEM EBROEJIMNTEIJIBHEX KIJIIeTOK ('I'l'/.[n
I'yOOLBETHHIX) , 2 - OBaJIbHEIE c BepTHMKAaJILHEM pacrojyioxeHueM

BHOENIUTEJBLHLX KJIETOK (THUI CJIOXHOIIEETHLIX)
a - BuE CcBepxy, 6 — BuE cCOOKYy.

JlnarHocTUYecKoe 3HAYEHHE HMMEIOT TaKkKe JAPYrHe THUIbl BMECTHIIMIL C
»(UPHBIM MaciioM, Cliu3blo, cMoamu. Hanbonee yacto BcTpeyaroTcs:

- BMECTWJIMINA OKpYyTJoi ¢opMbl, paclojOKEHHbIE B Me30(uilie JUCTa
(Hanmpumep, BMECTUJIUIIA B JINCTE IBKAIUNTA — CM. puc.17);

- BMECTWJIMINA YJTMHEHHOU (OpMbI (MJIICUHUKH, CEKPETOPHBIE KaHAJIbI, XOJIbI),
OHM OTJIMYAIOTCS pa3HOOOPa3HbIM COCTaBOM COAEPKUMOTO.

OnujepManbHble KIETKH, OKPY)KAIOIIME BOJIOCOK WIIM JKEJIE3KYy, HEPEIKo
o0pa3yloT PO3E€TKYy, 4YTO TaKXe SBISIETCS JUATHOCTUYECKUM  MIPHU3HAKOM
(MOIOPOKHUK OOJIBIION).

B wme3oduine nucta BCTpedaroTCsl CHEHUaIbHBIE KIETKHM — UAMO0JIACTHI,
coJiepKalllie pa3IMyHble KPUCTAJUIMYECKHE BKIIOYEHUs. Yale BCero BCTpedaroTcs
KpUCTaJUIbl OKcajlaTra Kajlblus, UX (opmMa M pa3Mepbl MUMEIOT JHAarHOCTHYECKOE
3HaueHue (puc. 5).

Puc. 5. ®opmbl KpuCcTannoB okcanaTta Kanbums.
1 - nopmsMmaTHMuUeckast, 2 — uronsvaTasi, 3 - pabmmgm (nyuxm mra), 4 — gpyszBa, 5
— cbepokpucrTania, 6 — KjIeTKa C KPMUCTANIUYECKMM MNECKOM.

AHaJIN3 NOPOIIKA

[Ipy wW3MENbUYEHUM JINCTBEB MSKOTh JIUCTa TMOJIBEPTACTCA  CUJIIBHOM
nedopMalm, OJTHAKO XOPOIIO COXPaHSIOTCS (PparMeHThl SMHUACPMHCA, TPUXOMBI,
KJIETKU C BKJIIOUCHUsIMU. [IpoBoasIe MydKu B Mpenapare Mmopoiika OObIYHO JIeKaT
OTACIBHBIMM KPYHOHBIMH KyCKamu. YacTo B TOpPOIIKE JIMCTHEB BCTPEYAIOTCS
(parMeHThl JIUCTa B MOMEPEYHOM CEUCHHM, HAa KOTOPBIX XOPOIIO BUAHBI BCE TKAHU
JIMCTOBOM IIJIACTUHKH.
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TPABbDBI

TpaBamu (Herbae) B  ¢dapmameBTudeckoll  NMpaKTHUKE  HA3BIBAIOT
JIEKapCTBEHHOE PACTUTENIBHOE ChIPbE, NPEICTaBIISIONIee CO00Il BBICYIICHHBIE WM
CBEXHE HaJ3€MHbIE YaCTH TPaBSIHUCTBIX PACTEHHM.

BHemnue npu3Haku: oOpalalOT BHUMaHUE Ha CTPOEHUE CTeOJIsl, JUCTHEB,
[[BETKOB, II0ON0B. llpn wu3ydyeHunm ctebias oTMeyaroT: cTeOenb MPOCTON WU
BETBUCTBIN; XapakTep BETBICHUS; (OpMy IMONEPEYHOro CEYeHUs — cTedenb
WINHAPUYECKUN, peOpUCTBIM, YETBIPEXIPAHHBIM; OIYyIIEHUE; pa3Mepbl (IIUHY U
IMaMeTp 'y OCHOBaHMs); JIUCTOPACIOJOXEHUE (Oo4epeaHoe, CYIPOTUBHOE,
MYTOBYATOE); TUI COLBETHS; CTPOECHUE JIUCTHEB, LIBETKOB, IJI0I0B.

Mukpockonus. OnpeaelieHre TpaB BEAETCS IJIaBHBIM 00pa3oM MO JIHCTHSIM,
MO3TOMY JIJIs1 IPUTOTOBJICHUSI MUKPONPENAapaTOB BEIOUPAIOT JTUCThS WM UX KYCOUKH.

[Ipn uccnenoBaHuM OE3TUCTHBIX TpaB (XBOLI IOJIEBOW) TOTOBST IMpenaparhbl
snuAepMuca CTeOJsl WM TMOMNEPEYHbIE CPe3bl. DMUAECPMUC CHUMAIOT CKaJIbIIeJIEM
[IOCJIE KUISTYEHHs KYyCOUKOB CTeOJs B pPacTBOpE IIEJIOYM, PAaCCMaTpUBAIOT C
MTOBEPXHOCTH.

[Ipu wuccnenoBaHUM OE3TUCTHBIX pPE3aHBIX TpaB MOXKHO IPUTOTOBUTH
«JaBJeHbIe» Ipenaparbl. [lJig UX NPUTOTOBIEHUS KYCOUKH CTeOJIsl pa3BapuBaioT B 3-
5% pacTtBOope IIENIOYM IO MATKOCTH, INPOMBIBAIOT BOJOW M  pa3IaBJIMBAIOT
CKaJIbIIEJIEM HA IIPEIMETHOM CTeKie. [lonmydeHHyr0 Maccy 3aKIIO4aroT B TIMLEPUH U
HAKpbIBAIOT ITOKPOBHBIM CTEKJIOM. MUKpPOCKOIIMYECKAsE KAPTUHA TaKHUX IPErapaToB
HAIIOMUHAET NPOJOJIBHBIE CPE3BI.

AHaJau3 nopomka. B nopomike Tpas, KpoMe 2JIEMEHTOB JIMCTA, BCTPEYAIOTCSA
ANeMEeHThl cTeOel, UBETKOB W IIonoB. [ns crebneil XapakTepeH SHuiepMHuC,
OTJIMYAIOLIUICA MHOTOYTOJIbHBIMU WJIM TMPSAMOYTOJIBHBIMU BBITSHYTBIMU TI0 OCH
KJIETKaMH, OOPBIBKM JOBOJBHO KPYIHBIX MPSMBIX COCYAOB (B OTJIMYKE OT MEJIKHX
Pa3BETBJIEHHBIX COCYAOB JINCTA), MEXaHUYECKHI BOJIOKHA.

[IBETKH

IlBerkamu  (Flores) B  ¢apMaieBTHUECKOW  MPAKTUKE  HAa3bIBAIOT
JIEKapCTBEHHOE ChIpbe, MPEICTaBIIAIoNIee COOOM OTAENIbHbIE [[BETKU WU COLIBETHS, a
TaKXe UX YacTH.

BHeniHne Npu3HAKHU: ONPEACISIIOT TUI COLBETHS, OMYIIEHHOCTh OTIEIbHBIX
yacteid. CbIpbe pa3MayuBaroT, OMycKas Ha | MHUHYTY B rOpsiYyl0 BOZYy, 3aTEM I[BETOK
WM COLBETHME TMOMEMIAI0T Ha TMPEIMETHOE CTEKJIO M pa3lenss Ha YacTh
MpenapoBaibHON WIJION, pacCMaTPUBAIOT B JIYMY WK CTEpeOMUKpocKon. OOpalaioT
BHUMAaHUE Ha:

- CTpoeHHE CcOUBETUsS (KOP3UHKA CIIO)KHOLIBETHBIX, TOJIOBKA WIJIA KHCTb
ryOOIIBETHBIX U MP. — CM. pUC. 7 MPUIIOKEHUS);

- cTpoeHue 1BeTKa (puc. 6 TPWIOKEHHUS): OKOJOIBETHUK MPOCTOM
(BEHUMKOBUIHBIN WM YAIICUYKOBUIHBIN) UIN CIIOXKHBIN, OKOJOLBETHUK MPABUIbHBII
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WIA HENPaBWIbHBIN, CPOCTHO- WM pPa3felIbHOJICTIECTHBIA, YHCIO H  (QopMy
YAIIeIUCTUKOB WM 3yOYMKOB YallleYKH, YUCIO U (OpMY JIETIECTKOB, YHUCIO U
CTPOCHHE aHpPOIIes], THHEIEs], OCOOCHHOCTH CTPOCHHUS 3aBSI3U (BEPXHSIS, HUKHSS ).

Mukpockonus. [IocKoIbKy IBETKH OOBIYHO MCHOJB3YIOTCS B LIEIBHOM BUJIE,
HEO0OXOIUMOCTh B MUKPOCKOITUYECKOM aHAIN3€ BOZHUKAET PEJIKO.

Ceippe KUIATAT 2-3 MHHYTBI B Boje uiu 1-2% pacTtBope MIENOYM, 3aTeM
TOTOBAT MUKPOIIpENaparbl — MOMEMAI0T (PparMeHThI IBETKA HA MPEIMETHOE CTEKJIIO
B KaIUTIO0 BMEIIAIONICH RKUAKOCTH, PACTIPABIISIOT U HAKPHIBAIOT TOKPOBHBIM CTEKJIOM.
[TonmydyeHHble mpemapaTbl «C TOBEPXHOCTH» HCCIEIYIOT TIOJ] MHUKPOCKOIIOM, B
MOJIYYEHUH CPE30B HEOOXOUMOCTH HET.

OOpamarT BHUMAHUE HA CTPOEHUE SMUACPMHUCA BHYTPEHHEH M HapyKHOU
CTOPOH BEHYMKA WM YallIeJIMCTUKOB, HAMYKME, XapaKTEp PACHOJIOKEHHUSI U CTPOEHHUE
BOJIOCKOB, JK€JI€30K, KPUCTAJUIMUYECKUX BKJIIOYEHUH, MEXaHUYECKHX JJIEMEHTOB (B
JUCTOYKAaX OOBEPTKU KOP3MHOK CIOKHOLBETHBIX), (hopMy M pa3Mephl MbLIBLEBBIX
3€epeH.

AHaJIM3 MOPOMIKOB (BCTpeUaeTcs penko). JMarHoCTUUEeCKMMU TMpU3HAKAMHU
MOTYT BBICTYNaTh (PparMeHThl TKAHEH JIMCTA C KpUCTAJIIaMH, OOPBIBKY 3MUAEPMHUCA
JIENECTKOB (BHYTPEHHUHN 3MHUIEPMHUC OOBIYHO OTJIMYAETCS HATMYUEM COCOYKOBUIHBIX
BBIPOCTOB), BCEI1a UMEETCSI OUEHb MHOTO MbUIbILIBI XapaKTEPHOH (OPMBI U pa3mepa.

IIpakTnueckas padora

Padora 1. [IlpuroroBuTh mpemapaThl JIMCTAa C IOBEPXHOCTH M HU3YYHUTh
XapaKTepHbIE MUKpOAUarHocTnueckue npuzHaku JIPC:

- et kpanuBsl aynomHoi (Folium Urticae),

- guct matel (Folium Menthae piperitae),

- jmmct tumbsaHa (Folium Thymi),

- ymct nangeima (Folium Convallariae),

- ymmct cennsl (Folium Cassii),

- nuct Hanepctsaaku (Folium Digitalis),

- JUCT pypMmana obsikHOBeHHOTO (Folium Stramonii),

- TpaBa ropia nepeunoro (Herba Poligonii hydropiperis),

- TpaBa nosbiHK ropbkoit (Folium Absinthii).

Pesynbratel odopMUTHL B BHIC NPOTOKOJA. 3apUCOBATh XapaKTEPHBIS
JTMAarHOCTUYECKUE TTpr3HaKku oTaeabHbIX JIPC.

Pabora 2. IlpuroroButh mnomepeyHble Cpe3bl JHCTA HBKaIUNTA. M3yduuTh
MHUKPOAMArHOCTUYECKUE MPU3HAKU. [IpOBECTH TIMCTOXMMHUYECKHE pPEaKUUU Ha
s¢upHBIE Maca.

PesynbraTtel 0GOpMHUTH B BHJIE€ NPOTOKOJA. 3apUCOBATh XapaKTEpHBIC
MHUKpoOnpHu3Haku. OTMETUTH OKPACKy IPU MPUBEICHUN THCTOXUMHUYECKUX PEAKIIHM.
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Puc. 6. Ilpenapar simcra kpanussl X 280
A — sriniepMuC BEPXHEW CTOPOHBI, b — 3nMaepMuc HUKHEN CTOPOHBI,
B — ¢parMeHT KpynHOM >KHIIKH.
1 - rTosloBUaATHNI BOJIOCOK,2 — PEeTOPTOBMIHENI BOJIOCOK, 3 -—

XKTYydMM BOJIOCOK,4 — umcTonmTel, 5 — cocCyzns IpOBOAAWEroO
nydYkKa XMJIKM, 6 — OpPyBH OKcanaTa KalbLus

Puc. 7. NpenapaTt nucTta naHabiwa x 280

A - smuaepMmMC BEPXHENM CTOPOHH, B — snmiepMmc HMXHEN CTOPOHEI

1 - urommuaTHe KPMCTAJJH OKcajlaTa Kanbumsi, 2 — padmas, 3 — nanmucagHas
TKaHb, 4 — ryBuaTas TKaHb



Puc. 8. NMpenapaTt nucrta matbl nepeyHon X 280
A - snuaepMMC BEPXHEM CTOPOHH, B — snmuaepMMC HMXHEM CTOPOHS!
1 - xenesku, 2 - ycreuie, 3 — TOJIOBYATHE BOJIOCKM, 4 — CKJIag4aTOCTh
KyTHMKyJBl, 5 — npocrToit BosoCOk

Puc. 9. Mpenapart nucTa TMUMbsiHa OObLIKHOBEHHOTO.

A - smomaepMMC BEpPXHEN CTOPOHH, B — snmumaepMmMc HMXKHEN CTOPOHEH. B — BHMA
HUXKHEM CTOPOHH JMCTa (yBeJIMYeHO)

1 - KoJleHYaTsle BOJIOCKMH, 2 — COCOUYKOBUIHEE BOJIOCKM, 3 -
sbuMpHOMacCIMYHEIE XeJleBKkMu, 4 — ToJIoBYaTHE BOJIOCKM, 5 — dYeTKOBUOHEHIE
yTOoNnueHnss oB6oJIoUKM, 6 — CKIAafYaTOCTE KYTHKYJIH,
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Puc. 10. IIpenapar siucra cenusl X 280
A - snuaepMMC BePXHEM CTOPOHH, B — snmuaepMmMc HMXHEN CTOPOHEH

Jlnarnoc'ruqecxne npusnaxn .
1 - BoJNocok, 2 - ppySsH

okcajlaTa KaubLus, 3 -  xuiIka
KPMCTAaJIIOHOCHOM OOKJIamKOM
Puc. 11. IIpenapar jaucra ropua nepeuysoro X 280
A - osnouaepMMCc HMXHEN CTOPOHS, B - kpam Jsmcra, B - »snmumepmmc
BEePXHEM CTOPOHH
InarHOCTHUYECKMEe MNPMUBHAKMK:
1 - nydukoBHM BOJIOCOK, 2 — QOPYS3H oOKcajaTa Kanbumus, 3 — xenesku, 4 -
BMECTUIMIA .
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Puc. 12. IIpenapar jiucTa KpacaBku

A - snuaepMmUC BEepPXHEM CTOPOHE, B — snuaepMmMC HUXHEN CTOPOHE
,D,VIaFHOCTI/I‘-IeCKMe NPU3HaKWN:

1 - ycTeMue, 2 - CKJIAQAYaTOCTB KYTHMKYJH, 3 [OPOCTOM TJIaZKuUM

MHOT'OKJIETOYHEN! BOJIOCOK C OIHOKJIETOYHOM I'OJIOBKOM uiaum 6e3 Hee), 4 -

T'OJIOBYATHIM BOJIOCOK (MenkmMi, c OLHOKJIETOYHOM HOXKOM 24

MHOT'OKJIETOYHOM T'OJIOBKOM) , 5 — KJIeTKM C KpMCTAJINYECKMM MECKOM.

Puc. 13. IIpenapar siucra 0ejieHbI
a - SnuMOepMMC BEpPXHEeN CTOPOHH, 6 — SIMIepPMUC HMKHEN CTOPOHSH

[narHoctnyeckne NPU3HAKN:

1 - ycTeuume, 2 - DOPOCTOM MHOT'OKJIETOYHBEI BOJIOCOK, 3 — IIMHHBA
MHOT'OKJIETOYHE BOJIOCOK C MHOI'OKJIETOYHOM XeJIe3MCTOM IOJIOBKOM, 4 -
opusMaTHUYeCKMe KPUMCTAJJIB, PenKO APYSH.

24



Puc. 14. IIpenapar jucra 1ypMaHa 00bIKHOBEHHOI'0
a — s3nungepMmmc BerHef;I CTOPOHEI, 6 - sannznepMmuc HIKHeN CTOPOHE!

[narHocTmnyeckmne NPU3HaKn:

l - ycreuue, 2 - OUYEHBL PEIKO IPOCTHE IOBYX WMIM MHOI'OKJIETOYHEIE
rpy6o6oponmaBdaTie BOJIOCKM, 3 — OYeHb PeAKO MeJIKMe BOJIOCKM Ha
ONHOKJIETOYHOM HOXKE C MHOT'OKJIETOYHOM TOJIOBKOM, 4 — IOpySH, PenkKo

npmusMaTU4YeCKMe KPpHCTAaJIJIH .

=

] : 35 /g S \ !
Puc. 15. IIpenapar jiucTa HANEPCTAHKHU MYPILYPOBOii
A - snupaepMMC BepPXHEM CTOPOHH, B — snmuaepMmMc HMXHEN CTOPOHEH
I[Marnoc-rnqecxne NIPpM3HAaAKN
1 - romoBuaTiEe BOJIOCKM OBYX THMIIOB (O;I:[MH THUII - MeJIKMe, OJHO-KJIeTO4YHAasi
HOXKa M IOBYXKJEeTOYHasi I'OJIOBKA, BTOpPOM THO (pexnxo) — KpYIHHE,
ONHOKJIETOYHAsI TOJIOBKA M  MHOT'OKJIETOYWHAasT  HOXKA, 2 -  §OpocTaie
MHOT'OKJIE TOYHEIE BOJIOCKM c HexHOB6OopOAaBYaTOM IIOBEPXHOCTRIO, co
CIIaBUIMMMCSI KJIeTKaMu, 3 - MecTO IIPUKPEeIUJIeHNsI IIPOCTEIX BOJIOCKOB
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Puc. 16. MNMpenapat nmcta NonbIHU ropbKOn

A - snuaepMMC BEPXHEM CTOPOHH, B — snuiepMmc HMXHEN CTOPOHH, B -

BOJIOCKM IO Kpaw JiucTa

OnarHocTUu4YecKue IIPUBHAKN

1 - sbpmpHOMacHmuHme Xeneskyum, 2 — T-obpaBHbe BOJIOCKM
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Puc. 17. MNpenapat nucta aBkanunTta (NonepeyHbl cpes).
Jlnarnoc'rnuecxne IIPUBHAKN

a - KyTukyjga, 6 - >snOmumepMmuc,
rybuaTasi TKAaHb,
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B — InanmncagHasi TKaHb,
e — BMecTwmwIuue C SQMPHHM MACJIOM, X — XWMJIKa

I — DOpy3H,
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Tema 3. TexHnka MEKPOCKONIMYECKOT0  MUKPOXHMHUYECKOI0

HCCJIeIOBAHMSA JIEKAPCTBEHHOI0 PACTUTEIbHOIO ChIPbi:
IJ104bl, CEMEHA

Ienb 3aHaTud: HayuynuTbcs rOTOBUTH MHUKpPOIIpENapaThl IUIOAOB (CYyXHUX U COYHBIX),
CEMSIH, IIOPOIIKOB U U3YYUTh OCHOBHBIE aHATOMUYECKUE MPU3HAKU IIJIOJIOB U CEMSIH.
IleneBble 3a1au:
- OCBOUTh METOJUKHM IOATOTOBKM  Marepuaja M  MPUTOTOBIIECHUS
MUKPOIIPENapaToOB CyXUX U COYHBIX IJIOJIOB.
- U3Y4YUTb OCHOBHBIE TUATrHOCTUYECKUE MTPU3HAKHU IUIOAOB U CEMSH,
- U3y4duTh Mop(dorornueckue U aHATOMUYECKHE OTIMYMUS TIOJO0B PACTCHUI
CEMENCTBA CENbACPENHBIE.

baok napopmanumn

Inogamu (Fructus) B dapManeBTHUECKOW MPAKTHKE HA3BIBAIOT MPOCTHIC U
CJIO’KHBIE, a TAK)KE JIOKHBIE TIO/IbI, COTUIOAMS U UX YaCTH.

Buemnue npusHaku. [1m10oa cocTOUT U3 OKOJOIUIOAHHMKA (MIEPUKAPIIUSA) U
3aKJIIOYEHHBIX B HETO CEMSH WM KocToueK. [lepukapruii MOkeT ObITh CyXuM (Cyxue
TJI0/TbI 30HTUYHBIX ) MJIU MSICUCTBHIM (COYHBIE TIJI0JIbI — a0pUKOC, psAOrHA).

Cyxue mioapl M3y4alOT Ha cyxoM wmatepuaine. CouHbIE IUIOAbI, BO BpEMs
CYIIKM U3MEHMBIIHE (HOPMY, pacCMaTPUBAIOT B CYXOM BHUJE, a 3aT€M pa3MadyuBaloOT
MyTE€M KUIMSYEHHS B BOJIE B T€ueHHE 5-10 MUHYT WM MOMEIIasi B TOPSYYIO0 BOIY HaA
5-10 munyTt. OOpamarT BHUMaHue Ha GopMy, pa3Mephl, LBET, 3amax, BKYC,
CTPOCHHUE TIJI0]1a, YUCIO KOCTOUCK UJIM CEMSH, UX (DOpMY, XapaKTep MOBEPXHOCTH.

Muxkpockonusi. OOBIYHO TOTOBST TMOMEPEUHbIC CPE3bl IUJIOJIOB W CEMSH,
KOTOPBIE pa3Msr4aroT BO BIaKHOW kamepe. BHauane u3ydaror oOIyro KapTUHY, JJIs
Yero TOTOBSAT OoJiee TOJICThIE Cpe3bl 4Yepe3 Bech IMONEepeyHUK IioAa. bosee
MPEACTAaBUTEIbHBI CpPE3bl M3 CpeaHed yacTu mioda. s uccienoBaHus JeTajed
CTPYKTYPBI TOTOBAT TOHKHUE CPE3HI.

Jlist 6onee KpymHBIX TJIOJIOB CPe3bl TOTOBAT, JepkKa IUIOJ B pyke. Memnkue
CyXUe TUIOJIbI ISl U3TOTOBJICHUS CPE30B 3aKITI0YAIOT B mapaduH.

B mmomax nambGomnee Ba)XHOE MUArHOCTUYECKOE 3HAUEHUE UTPAET CTPOCHUE
OKOJIOIUIOJHMKA. B OKOJIOIUIOJHHMKE pa3IM4aroT TPU CJOSl: HApPYXKHbIA —
DK30Kapnui, CpeAHUd — ME30Kapnuii W  BHYTPEHHUW —  3HIAOKAPIIHM.
JlnarHoCcTU4YeCcKOe 3HaUYCHHE MOTYT UTpaTh (hopMa M CTPOCHHUE KJIETOK K30Kapmwus,
HaJliuue W OCOOCHHOCTH BOJIOCKOB. B  Me30kapmuu 4YacTo BCTpedaeTcs
MEXaHUYECKasg TKaHb, XapaKTep €€ PACHOJIOKEHUS W CTPYKTypa MEXAHMYECKHUX
3JIEMEHTOB MOXET UrPaTh IMArHOCTUYECKOE 3HAUYCHUE. B Me30Kapnuu pacmnoioKeHbl
TaKXe MPOBOJAIINE My4YKH, d(PUPHOMACIHYHBIC KaHAJbIbI U BMECTUJIUIIA, MOTYT
BCTPEYATHCSl KPUCTAUIMYECKUE BKIIOUCHUS. ODHIAOKAPIHI HEPEIKO IMPEICTaBIICH
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WCKITFOUATEITLHO MEXaHWYEeCKOW TKaHbIO (IJJaCTaMU BOJIOKOH, KaMEHUCTBIMH
KJIETKaMH WJIA KJIETKAMU C YeTKOBHIHBIMU yYTOJIIICHUSIMHU ).

[Inoasl pacTeHuil ceMeicTBa cenbIepeNHbIX (CTapoe Ha3BAHUE — 30HTUYHBIX )
B MOP(OJOTHYECKOM U aHATOMHYECKOM OTHOIICHHWU MOCTPOCHBI MO OJHOMY THITY.
Ux mmox — nBypaslenbHash 3€pHOBKA (BUCIOIUIOAHMK), COCTOMT U3 JBYX
MOJYTJIOAUKOB  (MEpUKapIueB), OOBIYHO BBINYKIBIX, C peOphImKaMu, Qopma
BBICTYIIOB COOTBETCTBYET BHEIIHEMY BHJIY IUIOAOB. DGUpHBIE Macia y IUIOI0B
CeNbACPENHBIX JIOKAIU3YIOTCS B KaHalbIaX, PACIOJOKEHHBIX B MapeHXHUME
OKOJIOIUIOJJHUKA B JIOKOMHKaxX Mexay peOpoimkamu. Haunbonee xapakTepHbIN
JUArHOCTUYECKUNA MPU3HAK - YKCIIO, Pa3Mepbl M PACIOJOKEHHE KaHaJbIEB Ha
BBIMMYKJIOM BHENIHEW U TJIOCKOW BHYTPEHHEN CTOPOHAX IIJI0/A.

Puc. 18. Tlnogbl pacteHuin cemMencTBa cenbaepenHbiX (BHEWHUA Bug W
nonepeYHbIn paspes):

1 - denxenn, 2 - TvMmH, 3 - aumc, 4 - kxopmaHmp, 5 - yxpon
OT'OPOXHENL, 6 — 6GOJMUIOJNIOB

AHaJIU3 MOPOLIKOB
B nopoiiike ma010B AUarHOCTUYECKOE 3HAYECHNE UMEIOT KJIETKU SHJIOKAPIIHS 1
AK30KApIHsI, MEXaHUUYECKHE AJIEMEHTBI, OOPBIBKH (UPHO-MACTUYHBIX KaHAJIBIEB U
BMECTUJIUI, KPUCTALINYECKUE BKJIIOUCHMS, a TaKXKe pa3JIMyHble TKaHU CEMSH —
OOpBIBKM CEMEHHOW KOXYpbI, HHIOCIEPM CEMEHHM C 3alacHbIMU MUTATEIbHBIMU
BeIlleCTBAMU (KUPHOE MACIIO U JIp.).
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Puc. 19. OnemeHTbl NopoLwka nnoga WMNoBHUKA

1 — anumepmuc, 2 -TKaAHB MSIKOTM C opysamMu, 3 - TKaHBp MSIKOTM C
KapoTMHOM M 1pgpysamMyu, 4 - KaMeHHCTHEe KJIIeTKMU opeuka, 5 - BoOJoOCkHM ’ 6
— 3JIEMEeHTE NPOBOOAIUMX IIYYKOB

CEMEHA

Cemenamu (Semina) B (apMameBTUYECKON TMPAKTHKE HA3BIBAIOT IICIBHBIC
CEMEHA WM OTJENbHbIE CEMSIONH.

Buemnue mpusHaku: CeMeHa COCTOST M3 CEMEHHOM KOXYpbI, dHIOCIEpMa
(uHOTHA MepucIiepMa) U 3apOIbIIiIa.

[Ipu wuccnegoBaHuM o0OpalalOT BHUMaHHWE Ha OOIlIEee CTPOEHUE CEMEHH
(bopmy, pasmepsl, XapakTep MOBEPXHOCTH, PACIOJOXKeHHe W (HOpMY 3apoIbllia,
BEJIMUMHY 3alacHOM MHUTATEIbHOW TKaHU, HAJUYME U PaACIOJIOKEHUE pyOunKa wiu
CEMSIIIBA).

Muxpockonusi: [ HM3rOTOBJIECHHUS CPE30B CEMSAH HCHOJB3YIOT Ty K€
METOJAMKY, YTO M JUISl UCCIIENOBAHUS MEJIKUX IJI0JO0B.

[Ipy wm3ydeHun mnpenapaTroB IMOMNEPEUYHBIX CPE30B CEMSH Oojiee JETalbHO
U3Yy4arT KOXYPY CEMEHH, KOTOpas COCTOMT M3 HECKOJIbKMX CJIOEB XapaKTEPHOIO
ctpoenud. Cnoil snupepMuca OObBIYHO COCTOMT M3 KPYHHBIX H30AMAMETPUUYECKHUX
KJIETOK, JJii MHOTHMX BHJIOB XapaKTepHO Halu4yMe B HEeM cliu3u. B Boje cnusb
Ha0yXaeT U pa3pblBa€T CTEHKHU KIETOK 3nujaepMuca. OueHb XapaKTepHOE CTPOEHHUE
MMEeT MEXaHUYECKUU CJIOW, OH COCTOMT WJIM W3 BBITSHYTHIX 3JIEMEHTOB (THMa
BOJIOKOH), WJIM W3 OKPYIJIbIX, MU30JMAMETPUYECKUX, MMEIOIIUX PAaBHOMEPHOE WIIU
HEPaBHOMEPHOE YTOJIICHUE KIETOYHBIX 000I0YEK.

Crpoenne TKaHel 3apoapllla M 3HIOCHEPMA, Kak IPAaBUJIO, HE HMEET
JAMArHOCTUYECKOTO 3HauyeHUs (KpoMe CeMsH 4YMiaMOyXW M IUIOJO0B 30HTHYHBIX, Y
KOTOPBIX 3HJOCIEPM UMEET XapaKTEPHOE CTPOCHHE).

29



AHaJIU3 NOPOIIKOB

[IpenapaTsl MOPOIIKOB M3 W3MEIBUYCHHBIX CEMSH, OOTAThIX KHPHBIM MaciioM,
TOTOBSAT TTOCJIE 00E3KUPUBAHUS CMEChIO cipTa 1 ddupa (1 :3).

B moporike ceMsiH Hanbosee XapakTepHBIMU SIBIISTFOTCS CJIION KOXKYPBI CEMCHH,
MEXaHUYECKUH M MUTMEHTHBIN CIIOH.

B wMmkpompemapaTax CilIoM KOXYphl OOBIYHO JIEKAT IUTacTaMH, HEPEIKO
BCTPEUAIOTCS COYETAHUS HECKOJBKMX CJOEB KOXYphI, UYTO TaKXKe SBISIECTCS
XapaKTepHBIM TIPU3HAKOM.

Puc. 20. Cema numoHHuKa. YacTb nonepeyHoro cpesa cemeHu (A), anemMeHThbl

CEMEHHOM KOXypbl nocne mauepauum (b) n kameHuctasa knetka koxypbl (B).
1 -snumpmepMmc, 2 — MexaHMUeckass TKaHb, 3,5 — cnaBumecss cinom, 4 - KJIeTKM C
sbmupHEM MacsoM, 6 - BHIJOCHepM

IIpakTnueckas padora

Pabora 1. [IpuroroButs npemnaparsl cpe3oB ILIOA0B CEIbACPEUHBIX U U3YYUTh
X MOP(OJIOTMUECKHE U aHATOMHYECKUE NMpU3HaKu. Pe3ynbratsl opOpMUTH B BUAEC
ITPOTOKOJIA.

3apucoBaTh XapaKTEpHbIE AUArHOCTUYECKHME TNpPHU3HAKK 11040B Dopmy,
pa3Mepbl IJI0J0B U PACIONIOKEHHE 3(PUPHOMACTUYHBIX KaHAJIbLIEB HA BHEIIHEH U
BHYTPEHHHUX CTOPOHAX IJIOJOB MCCIICIOBAHHBIX PACTEHUN CEMENCTBA CENbIACPEHUHBIC
3aHECTH B TAOJHILY.

Tema 4. TexHNKa MUKPOCKONIUY€CKOT0 U MUKPOXHMHUY€ECKOT0
HCCJICIOBAHMS JIEKAPCTBEHHOI0 PACTUTEJIbHOIO ChIPbS:
KOPBI
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Henb 3anstusi: HayuuThcsi TrOTOBUTH MaTepual U MOIYYUTh Kauye€CTBEHHBIE
MHUKpoNpenapaTsl KOpPbl JJisi aHATOMUYECKMX U TUCTOXUMUYECKUX HCCIICIOBAHUM.
N3yunTh OCHOBHBIE aHATOMUYECKHUE TIPUZHAKU KOP.
IleneBnie 331a4n:
- OCBOWTh METOJMKH TMOJTOTOBKM Marepuaja ¢  IPUTOTOBJICHHS
MHUKPOTIPENapaToB KOp;
- U3YyYUTh OCHOBHBIE JUATrHOCTHYECKUE MPU3HAKHU KOD;
- MPOBECTH KaueCTBEHHBIC U TUCTOXMMHUYECKHUE PEAKIIUH C TIpernapaTaMu Kop
(peakuuio CcyO0auMMalMK C TIOPOIIKOM KOPBI KPYIIHHBI, PEaKIuio Ha
OJIPEBECHEBIIINE JIEMEHTHI B KOpE 1y0a U KaJIUHBI).

BJIOK HHO®OPMALIUU

Kopamu (Cortices) B (apmaneBTHYECKON MPAKTHKE HA3BIBAIOT HAPYKHYIO
4acTh CTBOJIOB, BETBEl M KOpHEW NEPEBHEB W KYCTAPHHUKOB, PACIOJIOKEHHYIO K
nepudepuu oT KamOusl.

BHeninne NPU3HAKU: KOPHI MMEIOT BHUJ TPYyOYaThIX, >KEIOOOBATHIX WU
IUIOCKUX KYCKOB pa3lMyHBIX pa3MmepoB. HapyxHas moBepXHOCTb OOBIYHO MOKpPHITA
npoOKOMl ceporo WM KOPUYHEBOTO LIBETA, TJaJAKOW WIM MOPIIMHUCTOU, C
yeueBUYKaMU WM 0e3 HuX. BHyTpeHHss NoBEpXHOCTh OOBIUHO OoJiee cBeTIasd,
rnagkas unu peOpucras. [lomepeuHblii U310M KOpPbl MOXET OBITh BOJIOKHUCTBIM
(UMeroTCsl TOHKHME JIyOsiHbIE BOJIOKHA), IIETUHUCTBIM WM 3aHO3UCTHIM (JIyOsiHBIE
BOJIOKHA TOJICTBIE), 3€PHUCTHIM (BCJIEICTBUE HATMUMSI KaMEHUCTBIX KiIeToK). MlHor1a
M3JIOM HAPYKHOM M BHYTPEHHEW 4acTel KOPbI Pa3INYarOTCs.

[Tpu onucanny BHEITHUX MPU3HAKOB YKA3bIBAIOT:

- OTUHY U MOJIWUHY KYCOUKOB KOPHI (OMPENessSioT MPH MOMOIIN JTHHEUKH);
yeem, 3anax (IpU pa3jioMe WIH COCKAOIMBAaHWU BHYTPEHHEH MOBEPXHOCTH), BK)YC
(mpoOyst cyXoe ChIphe WU OTBAP TOJBKO Y HESIIOBUTHIX OOHEKTOB),

- NPU3BHAKU HAapPYICHOU U GHYympeHHel noeepxHocmu (LIBET, XapakKTep
MOBEPXHOCTH, HaNTM4KE U (hopMa YeueBUYEK),

- nOnepeuHbLIl U310M.

Muxkpockonusi. TOTOBAT Tpemaparbl  MomepedHblx  cpe3oB.  Chipbe
MPEABAPHUTEIILHO PAa3MauMBaIOT, MOXKXHO HEOOJBIITNE KYCOYKHA KOPHI MPOKUIISTHTH B
BOJIC B TCUCHHUE HECKOJbKMX MHUHYT. 3aTE€M KYCKH KOPBI BHIPAaBHHUBAIOT CKaJIbIIEIICM,
MIpUaAaBasi CTPOTO MONEPEUYHOE HANIPABICHUE U TOTOBST CPE3HI.

Ha monepeunoMm cpe3e KOpbl paziuyaroT NepuaepMy (COCTOMT W3 MPOOKH,
(demnoreHa u QpesuIoAepMBbl), MAPEHXUMY U MEXaHUIECKUE FIICMEHTHI.

CHapyxu Kopa TOKpbITa TipoOkoi. Kierku mnpobku wMepTBhie (0€3
CONIEP)KUMOTO0),  CTEHKHM  TPONUTAHbl  CyOepUHOM, KJIETKH  PaCIHOJIOKCHBI
MpaBUIBHBIMHU pslaMd OfHA Toa apyro. TodHO mox psimamMu KJIETOK MPOOKH
PaCIIOJIOKEH CJION KHUBBIX KJIETOK — (pesmoreH (mpoOkoBeIi kambuii). Hapyxy on
OTKJIQJIBIBaCT KJIETKA NMPOOKH, BHYTPh — KJICTKH (EUIOACPMBI, dTH KJICTKH KUBHIC,
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VUIMHEHHO-OKPYTJIOW (OPMBI, C YTOJIIEHHBIMU CTEHKaMU (3TH KIETKH B CTeOe
MOCTETIEHHO MPEBPAIAIOTCS B MEXAaHUYECKYIO TKaHb — KOJUICHXUMY ).

[Ton mnepumepmoi pacmoyiaraeTcs TOJCTBIA CJIOM KOPOBOM MapEHXUMBI,
COCTOSIIIIUKA M3 KJIETOK H30METPUYECKOW (POPMBI, PACIIONOKEHHBIX CPAaBHUTEIHHO
OecrniopsiiouHo. B HMKHEH yYacTW MapeHXUMBbl pacrlojiaraloTcs TPYMMbl JIYOSHBIX
BOJIOKOH ((pyioama). Crnoit mexay npoOKOM M MEpBBIM PSAIOM TPYHI JTyOsSHBIX
BOJIOKOH Ha3bIBA€TCSI IEPBUYHON KOPOH.

[Ipu BTOpUYHOM YTOJIIEHUU B KOPOBOM MAapeHXUME HIDKE MEpPBOTO psiia
3aKJIa/IbIBAIOTCS JTOTIOJHUTEIbHBIE TPYMIbl JYOSHBIX BOJIOKOH M CEPJLICBUHHBIC
nyud. OrpaHlyuMBaeT KOpy CJION KaMOusi, OOBIYHO B MpernapaTax OH He HaOI0JaeTcsl.
DTHU CJI0U Ha3bIBAIOT BTOPUYHON KOPOH.

[Toutn Bcerga B KOpe MMEIOTCS KPUCTAILIBI IIABEJICBOKUCIIOTO KalblUs, OHU
pacmoJI0XKeHBI B KJIETKaX KOPOBOH MapeHXUMBI WIH B KPUCTAIUIOHOCHOW MapEeHXHME
BOKPYT JYOSIHBIX BOJIOKOH (KPUCTAJZIOHOCHAsI OOKJIA/IKa).

BaxxHoe nuarHocTM4eckoe 3HAUYEHHWE TMPH MHUKPOCKOMUU KOP HMEIOT
MEXaHUYECKHE JJIEMEHTBHI: KAMEHHCThIE KIETKH (CKJIepenipl), TyOsHbIE BOJOKHA
(Ts1KU TyOSIHBIX BOJIOKOH MOT'YT UMETh KPUCTALNIOHOCHYIO OOKIIAKY).

ITopomkn KOpbl XapaKTEpU3YIOTCSI OTCYTCTBUEM 3JIEMEHTOB KCHIIEMBI, H
OTIPE/EIISAI0TCSA, TJIABHBIM 00pa30M, [0 MEXaHUYECKUM 3JIEMEHTaM B BUJIE OTIEIIbHBIX
KJIETOK WIM Tpynmn (MydkoB) boiplioe 3HaueHHE MMEIOT KPHUCTAJUIBI OKcajara
KaJIbLUSI M OOPBIBKU IPOOKU, OCOOEHHO €CIIM OHA UMEET XapaKTEepPHBIN 1[BET.

[Ipu omMcaHuyM MHUKPOCKONMYECKHX INMPU3HAKOB KOPbI 00pallaloT BHUMaHHUE
Ha:

- 0COOEHHOCTH CTpPOEHHS MPOOKH, €€ LBET (HampuMmep, y KOpbl KPYIIUHBI

poOKa KpacHOTo LIBETA), HAJTUYHE KOJIJIEHXUMBIL;
- COOTHOUIEHWE TOJIIHMHBI IEPBUYHON U BTOPUYHON KOPBI;
- WUPUHY CEPALIEBUHHBIX JTy4el;
- MEXaHWYECKHUE DJIEMEHTBhI: KaMEHUCThIE KJIETKH, JTyOsHbIE BOJOKHA, HMX
CTpPOEHHE, KOJMYECTBO, PACIHOJIOKEHUE (HarpuMep, KaMEHUCThIE KIIETKU
MOTYT pacnojiaraTbCsi HOOAMHOYKE WM TPYIIIaMu);

- HaJIMYUEe KPUCTAJIOB OKcajara KajblMs, JyOsSHBIX BOJOKOH C
KPUCTAJUIOHOCHOM OOKIIaIKOM.

32



Puc. 21. A - kameHucCTbIe KeTku (cknepenasl), b - BonokHa (ctepengpl)

B — Ts>Kn BOMNOKOH C KpUCTanIOHOCHOW 0BKnaakon.
1 - npoponpHOEe ceueHMe, 2 — MONEpPeYHOe CedYeHue

IIpakTnueckas padora

Padora 1. BriOpaTh criocoObl MOATOTOBKM KOp W MPUTOTOBHUTH IMpenapaThl

cpe3oB Kophl crenyromiero JIPC:

- kopa kaymHbl Cortex Viburni (riensHoe ChIpbe),

- kopa kpymuabl Cortex Rhamni (pesanoe ceipbe),

- xopa ay6a Cortex Quercus (1ienpHOe ChIphe).

N3yunTh OCHOBHBIEC TUATHOCTUYECKUE MTPU3HAKU KOP.

[IpoBecT KayeCTBEHHBIE U TMCTOXMMHUYECKUE PEAKLUM C MpernapaTamu Kop:
mpemnapatbl  KOphl Jay0a MpocMaTpUBalOT B pacTBOpax (IOPOTIIIOIMHA C
KOHIUECHTPUPOBAHHOW  COJITHOM  KHCJIOTOM, JKEJI€30aMMOHUMHBIX  KBacCllOB;
npemnapatbl KOphl KajduHbl - B pacTtBope cyaaHa I wu dQuopormoonuna ¢
KOHLIEHTPUPOBAHHOM COJISSHOW KHCJIOTOM; KOpPbl KpPYIIMHBI - B PacTBOpE
(boporronrHa ¢ KOHIIEHTPUPOBAHHOM COJISTHOM KUCIIOTOM, B pacTBope mienoun. C
CYXHUM MOPOIIKOM KOPBI KPYIIHHBI TPOBECTH PEAKITHIO CyOTUMAIIUN.

Pesynbratel odopMHTH B BHJIE TPOTOKOJIA. 3apUCOBATh XapaKTEPHBIC

JMarHOCTUYECKHUE NPU3HAKU M3yYyeHHbIX BUI0B JICP.
Pe3ynbTaThl Ka4eCTBEHHBIX peakiuii 0OPMHUTH B BUIE TAOIHUIIBI.
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Puc. 22. MNMpenapat Kopbl KpyLWnHbI. [TonepeyHbin cpes.
1 - mpobka, 2 - kojJleHxXMMa, 3 — NepBUYHAsT kopa, 4 - BTOpMYHaAss kKopa, 5
- MexXaHM4YeCKMe BOJIOKHa NEepBMYHOM KOPH, 6 — [ApPyBH oOKcajlaTa Kansumst, 7
— r©pynme Jy6sIHEIX BOJIOKOH C  KPMCTAJUJIOHOCHOM  O6KJIIamKOM, 8 -

CepAleBMUHHEE JIyYM.
[IpoOka TosCTasi, TEMHO-KpAaCHOTO 1[BeTa. B mepBUYHONM KOpEe MHOTOYHC-JICHHBIE
IPy3bl; MEXAaHUYECKHE BOJIOKHA C MaJIO YTOJILEHHBIMU U TIOYTH HE OJPEBECHEBIIMMHU
000JI0YKaMH OJAMHOYHO WJIM HEOONBIIMMU TpyMNnamMu (OKpacuTh QuoporitonuHoM). Bo
BTOPUYHOM KOpe — JIpy3bl, a Takxke 1-2 (pexe 3)-psaHble CEpALEBUHHBIC Jy4Yd
(OKpammMBarOTCsl IIEIOYBI0 — AHTPALEHIPOM3BOAHBIE) M MHOTOYHCIIEHHBIE TPYMIIbI
JTyOSIHBIX BOJIOKOH C KPUCTAJUIOHOCHOM 00KIaakoi. OHU pacroyioKeHbl MPEepbIBUCTHIMY,
TAHT'€HTAJIbHO BBITSHYTBIMU PsJIaMH, BOJIOKHA CUJIBHO YTOJILIEHHBIE, OPEBECHEBIIINE.
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Puc. 23. lNpenapaTt kopbl KanuHbl. [lonepeyHbin cpes.
1 - mpobka, 2 — koaneHxmMa, 3 — NepBMYHass kopa, 4 — BToOpMyYHas kopa, 5 -
OPYy3H oOKcajlaTa Kanblmsi, 6 — ny6sHEEe BOJIOKHA, / — KaMEeHMCTHE KJIeTKU

[IpoGka MHOrOpsiAHAs, COCTOMT M3 YEPEAYIOIIHUXCS CIO0EB TOHKOCTEHHBIX
cyOepunusnpoBanHbix (okpacka Cymanom III) k1€TOk W TOJICTOCTEHHBIX C
OJIPEBECHEBIIMMH 000JI0UKaMu (oKkpacka (opormonuHom). Bo BTopuyHOM Kope
MeCcTaMU HeOOJIbIIUMHU TPYNIaMi BCTPEYAIOTCS OUEHb KPYIHbIE KAMEHUCTBIE KIJIETKU
(MX MHOrO B CTapoi Kope, B MOJIOJI0M Maio). B GoibplIoM KOJWYECTBE B KIIETKAaX
MapeHXUMbl HAXOJATCA Jpy3bl okcajaTa kaiblus. CepaleBuHHblE Jyun 1 - 2-
pSIHBIE.
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Puc. 24. MNpenapat Kopbl ayba
1 - mnpobka, 2 - komjgeHxuMMa, 3 -— QOPYSH oOKcajlara kanbuusi, 4 -
MeXaHUMYEeCKMM II0sIC, 5 - kaMeHMCTHIEe KJIeTKM, 6 -— JyOsiHile BOJIOKHA C
KPMCTAaJIIOHOCHOM OOKIamKoM, 7 — CEepALEeBUHHBIM JIyd.

XapakTepHO Hanmu4ue Oyporo MpOOKOBOTO CJIOSI M3 MHOTOYHCICHHBIX CJIOEB
KJIETOK; B IEPBUYHOM U BTOPUYHOM KOPE HAXOAATCA APY3bl OKCANIATA KAJIBIUS U TPYIIIIbI
KaMEHHUCTBIX KJIETOK. Ha HEKOTOPOM pacCTOSHUM OT MPOOKH HAXOIUTCS MEXaHUUYECKHMA
MOSIC, COCTOSIIIUNA U3 TPYII JIyOSTHBIX BOJIOKOH M KaMEHHCTBIX KIETOK (y CTapbhIX KOp
OTOT MOSAC OTCYTCTBYET, HOPU3HAK SBIAECTCS AUATHOCTUYECKUM IIPU ONpPEICICHUU
N00pOKaueCTBEHHOCTH KOpbl). Bo BTOpHMYHON KOpe Tpynmbl JyOSHBIX BOJOKOH
pAacmoJIOKEHbl TapauIeNbHBIMU psgaMu. KieTku, OKpyKaromuye TpyImbl BOJOKOH
CoJepKaT TMPU3MATHYECKUE KPUCTAUIBl OKcajara Kajblud (KpUCTAJUIOHOCHAS
oOkianka). CepAlleBUHHBIC Ty4YHd OAHOPSAHBIE (PEIKO BCTPEUAIOTCS IIIMPOKKUE).
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Tema 5. TexHNKa MUKPOCKONIUYECKOI0 U MUKPOXHMHUYECKOI0
HCCJIEeA0BAHMS JICKAPCTBEHHOI'0 PACTUTEIBHOIO ChIPb:
MNOJA3EMHBIE OPT'AHBI (KOPHH, KOPHEBHUILIA, ITYKOBHAIIBI,
KJIYBHU, KJIYBHEJIYKOBMUIIbI)

Llens  3aHATHS: Hay‘-II/ITLCH FOTOBUTb MATCpUATl W II0JIYHaTb KaUCCTBCHHBLIC
MUKPOIIpCIIapaThbl IIOA3CMHBIX OPIraHOB JII aHATOMHWYCCKHUX MW THUCTOXHUMHYCCKHX
HCCHCHOB&HHﬁ. I/I3qu/ITB OCOOCHHOCTH aHAaTOMHYECKOTO CTpOCHUA KOpHCI?I 151
KOPHCBUII, HAYYUTLHCA pPA3JINYaTh IICPBHUYHOC U BTOPHYHOC CTPOCHHUC KOpHGfI,
quKOBBIﬁ )41 6€CquKOBBIﬁ TUII CTPOCHHUA KOPHCBHUIL, HN3YYUTb OCHOBHLIC
AHATOMHUYCCKUC ITPHU3HAKHU ITOA3CMHBIX OPIraHOB.

IleneBble 3a1a4:
- OCBOWTH MCTOAMKHM IIOATOTOBKHM MaTepuanga M  [PUTOTOBJICHHUS
MHKPOIIPENAPATOB NOI3EMHBIX OpraHoB cieayromero JIPC:
- kopeHnb anres (Radix Alteaeae),
- KopeHb oayBanuyuka (Radix Taraxaci),
- kopeHb peBens (Radix Rhei),
- kopenb conoaku (Radix Glycyrrhizae),
- kopuesuiie aupa (Rhizoma Calami),
- KOpHEBHIIEe ¥ KOpeHb MapeHbl kpacwibHOU (Rhizoma et radix Rubiae
tinctori),
- KopHeBuIe ¢ kopHsamu Banepuanbl (Rhizoma cum radicibus Valerianae).
- M3YYHWTh UX OCHOBHBIC JUArHOCTHUYCCKUE NMPU3HAKH,
- MPOBECTH THCTOXMMHYCCKHE PEAKIMH C MperapaTaMy MMOJA3eMHbBIX OPTaHOB
(peakiuu Ha OJPEBECHEBIIINE W OMPOOKOBEBIIINE 3JICMEHTHI, Ha CITH3b).

BJIOK HTH®OPMALIUU

B ¢dapmarieBTHueckoii TIPAKTHUKE HUCIOJB3YIOT BBICYIICHHBIC, PEXKE CBEXKHE
MO/I3€MHBIC OpraHbl MHOTOJICTHUX PAacTEHHUH, OCBOOOKICHHBIE OT OTMEPIITUX YaCTEH,
OCTATKOB CTeOJIEH M JTUCTHEB.

Ceippe MOXeT ObITh mpexactaBieHo KopHsmu (RadiX), kopHeBHIaMu
(Rhizoma), kopueBuiiamu 1 kopasmu (Rhizoma et radix), kopHeBUIIIaMU ¢ KOPHIMHU
(Rhizoma cum radicibus), nykoBumamu (Bulbus), xmnyonsmu  (Tuber),
kiyonenykoBuiiamu (Bulbotuber).

Kopneeuuwie — 310 moJ3eMHbIN MOOET, O BHEUIHEMY BHUIY HAIlOMHHAIOIIUN
KopeHb. JIUCThs Ha TakuX Moberax OCTalTCs HEAOPA3BUTHIMHU, IJICHYATHIMU, OBICTPO
OTaJaI0T U HAa KOPHEBHILE OCTAIOTCS pyOLIbI OT OTMEPIUINX YelIyiuaThIX JUCTheB. M3
Ma3yIIHbIX TOYEK Pa3BUBAIOTCS OTBETBJICHHS KOPHEBHUIIA U HA3eMHbIE MOOETH.

Knyoens — nober ¢ yTONIIEHHOW CTEOJIEBOM YacThiO M PEayLIMPOBAHHBIMU
JUCTHSIMH, B Ta3yXaxX KOTOPBIX 3akiaabIBatoTCs Moukdu. KiryOHM BO3HHKAIOT Kak
VTOJIIEHUS Ha TOJ3EMHBIX moOerax (Hampumep, KIyOHH kapTodesns, KiyOeHb
cTteaHuu TIIaJIKOM ).
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Jlykosuua — yxopodeHHBI moder co cOmmkeHHpIMU y3namu. Ctebenb nMeer
KOHYCOBUAHYIO (OpPMY M HA3bIBACTCA OHIIEM JYKOBUIIBL. JIyKOBUYHBIC HeUIyH
MIPEACTABIISIOT COOON pa3pOCIIMECs] OCHOBAHUS JUCTHEB, B KOTOPHIX OTKJIAILIBAIOTCS
3amachl TUTATEIBHBIX BEIECTB, JIMCTOBAs IUIACTHMHKA ocTaeTcs HepasButTon. C
MOBEPXHOCTH JIYKOBHUIIA TIOKPHITA YETITYSIMH (TIJICHYATHIMH WJIH YEPETTUTIATHIMU ).

Knyénenyxoseuua — o6pazoBanue mIpoMeKyTOUHOE MEXKITY JIYKOBUIICH U
Kka1yOHeM. BHemHe OHa HamoOMHWHAET JYKOBWILY, T.K. C TIOBEPXHOCTH IOKPHITa
TUICHYATHIMHU YEITySIMH, HO TIMTAaTeIbHBIC BEIIECT-Ba OTKJIAIBIBAIOTCS B KITyOHEBUTHO
pa3pacraromeMcsi credse (noHme). KiyOHemyKoBHUITbI XapakTepHbl TSl TIaaHoIyca,
Oe3BpEeMEHHHUKA.

BHemiHue mnpu3HAKM: Y TOA3EMHBIX OpPraHOB OMNpeAeisioT (opmy,
OCOOEHHOCTH HapYKHOW TIOBEPXHOCTH M H3JIOMa, I[BET IMOBEPXHOCTH M CBEKETO
W3JI0Ma, pa3Mephl, 3amax, BKYC, IS HEOUYHICHHBIX OOBEKTOB — XapakTep
MMOBEPXHOCTH (pOBHAss WM MOPIIMHUCTAs, C TMPOJOJHHBIM WU TOTIEPECUHBIM
PUCYHKOM CKJIQJIOK, C pyOIlaMu OT IPUKOPHEBBIX JINCTHEB, WM OyrpaMu U TOYKAMH
— clejlaMy OTMEPIINX KOPHEH U cTeieil).

XapakTtep W3JIOMa TIOJ3E€MHBIX OPTaHOB OIPEACISICTCS HAIMYAEM H
XapaKTEpPOM MEXaHUYECKUX IJIEMEHTOB (KAMEHHUCTBIX KIJIETOK, JTYyOSHBIX U IPEBECHBIX
BOJIOKOH), W3JIOM OBIBAa€T POBHBIM, 3E€PHUCTHIM, 3aHO3UCTHIN, BOJOKHUCTHIMH,
KOPOTKOIIIETUHUCTHIN U TIp.

Kopnu ObIBalOT MWIMHIPUYECKUE, PEXKE KOHUYECKUE, KPYIHbIE KOPHH IS
YCKOPEHHMs CYIIKH PACIICIUISIOT MOBAOJIL WM Hape3aroT Ha Kycku. KopHu moryt
MMETb MEPBUYHOE UM BTOPUYHOE CTPOEHUE.

Mukpockonus: [Ipy uzydeHnn moA3eMHBIX OPraHOB 0OpaIal0T BHUMaHUE Ha
TUN CTPOCHUs (KOPeHb — KOPHEBHINE, KOPEHb MEPBHYHOTO WM BTOPUYHOTO
CTPOCHHSI), XapaKTep PaCIOIOKEHHsI MPOBOAIIMX TKAaHEH B KOPHEBHINE (ITyIKOBBIN
WM OECIyYKOBBIM THIT), CTPOEHHE MYYKOB (OTKPBIThIE WM 3aKpbIThie). OTMEUaroT
XapakTep BTOPUYHOTO YTONIIEHHUSI COCYIOB, YTO JIydllle HAOIIOAAaTh Ha MPOIOJIbHBIX
cpe3ax. IIpoBossiiie smeMeHTHl Jy0a, Kak MpaBWIIO, HE HUMEIOT OCOOCHHOCTEH.
Tonapko B HEKOTOPBIX PACTEHHSIX CHUTOBUIHBbIE TPYOKH C BO3PACTOM IMOJBEPraroTCs
obnumepayuu, T.€. TEPSAIOT (QPYHKUMIO MPOBOASIIEH TKaHW, NpeBpallasch B
O6echopMeHHYIO CIaBIEHHYIO Maccy (comoiaka, Oapbapuc). PacTeHuss HEKOTOPBIX
CEMEUCTB (HarpuMep, MacICHOBBIX) XapaKTEPU3YIOTCS HATMYUEM OONOSIHUMENbHO20
Jayba, 4To SIBISETCS MCKIIOYEHHEM M3 MpPaBWI, U MOXET HUMEThb JUAarHOCTUYECKOe
3HaueHue. Hampumep, B KOpHE KpacaBKM Cpeld KJIETOK APEBECHHBI HMEIOTCS
YYaCTKHU JIONOJHUTENIBHOTO Jy0a. B HEKOTOPBIX KOpHSAX HUMEIOTCS MJIeYHUKU
(omyBaHUYWK), B JPYTHUX — CeKpemopHvle eémecmuauuia ¢ SPUPHBIM MacIOM
(meBsicuit) WM ciu3bio (antei). MHOTHE pacTeHMs B MOJ3EMHBIX OpraHax cojep)kKaT
KPUCTAJIIBI OKCaslaTa KalblKsa. B KOpHSAX U KOpPHEBHINAX BOJHBIX PACTEHUHN pa3BHUTa
a’peHXxrMa  (BO3IYXOHOCHAas TMapeHXWMa ¢  OONBIIUMH  MEXKKJICTHUKAMH,
HaIOJHEHHBIMU BO3yXOM).
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Baxxnoe 3HaueHHe HMMEET W XapaKTep 3alacHOTO MUTATENbHOTO BEIIECTBA,
Yame Bcero 3To Kpaxmal, y paCTEHUN CEMENCTBA aCTPOBBIE — UHYJIMH, Y HEKOTOPBIX
pacTeHuii (CMHIOXa) — )XKUpHOE Maciao. OcOOEHHO OOJBIIYI0 JUATHOCTHUECKYIO POJIb
UMEIOT 3epHa Kpaxmasa, pa3Mepsl U popma KOTOPBIX XapaKTEPHBI A7 KaXKA0ro BHUIA
pacTeHus.

CTpoeHue noJ3eMHbIX OPraHOB

Kopnu. Monoaple KOpHHU IIOYTH BCEX PACTEHUN UMEIOT HEPEUUHOE CIPOEHUE.
Y KOpHEH OJHOAOJBHBIX PACTEHUH NEPBUYHOE CTPOCHUE COXPAHSAETCS B TCUCHHE
BCEM XKW3HU. [IpM NEpBHYHOM CTPOEHUM B LEHTPE BHUACH LEHTPAIBHBIA OCEBOU
LHWJIMH]P, OKPYKEHHBIM IEPBUYHOM KOpoH. llepBruHas kopa npeacTaBieHa MOIIHBIM
CJI0OEM TAPEHXMUMBI, KJIETKH KOTOPOM 3aIllOJHEHBI 3alacHbIM KpaxMayioM. CHapyXu
IIEPBUYHAS KOpa TMOKPBITA JSHUAEPMHUCOM, 4YacTO C KOPHEBBIMH BOJIOCKAMM.
BHyTpeHHUI €101 IEPBUYHON KOPBI — SHAOAEPMA COCTOUT U3 OJHOTO CJOS KJIIETOK C
YTOJIIEHHBIMA M 3a4acTyl0 ONPOOKOBEBIIMMH CTEHKaMU. B LIEHTpaJbHOM OCEBOM
HAJIMHIPE PACIOJIONKEH PAJUATIBHBIN TPOBOJSAIIMMI ITy4OK.

VY TroJIOCEMEHHBIX M y JABYIOJBHBIX PAaCTEHUH B XOJ€ Pa3BUTHUSA HACTYNAOT
Ba)KHbIE MpeoOpa3oBaHUsl, B Pe3yjibTaTe KOTOPBIX BO3HHUKAET BTOPUYHBIN POCT, U
COOTBETCTBEHHO 6MOpUUHOE CHIPOEHUE KOpHA. DTO CBA3aHO C OOpa3oBaHHEM U
¢yHKIuOHUpOoBaHMEM KaMmOus. IIpu BTOPMYHOM CTPOEHHMHM KOpPHA B ILIEHTpE
HaXOJUTCS JPEBECUHA, 3aTEM UAET KOpa, NOKPHITAsl IEPUAECPMON.

[lepunepma COCTOUT U3 HECKOJBKUX CJIOEB MPOOKH, €IBa 3aMETHOTO CIIOS
(dennorena (mpoOKOBOro KaMOMUsI) U HECKOJIBKHUX CJIOEB (PEJIOACPMBI.

B kxope BUIHBI KPYINHbIE KIETKH MapeHXHWMBbI, MTPOBOJSAILIME AJIEMEHTHI J1y0Oa
(bmodma), a TakxKe MEXaHUYECKUE TKAHU — JTyOsTHbIE BOJIOKHA, KAMEHUCTHIE KJIETKH.
Y HEKOTOpBIX BHJIOB B KOpPE PAaCHOJIOKEHBl MICYHUKH, KaHaJbl, CEKPETOPHBIE
BMECTUJIMIIA.

3a TOHKOW NMHUEN kamMOus cienyeT apeBecuHa (kcuiiema). OHa, Kak mpaBuilo,
MMEET JIYYHCTOE CTpOEHHE (BUAHBI CEpILEBHIHBIE JIydn). B npeBecnHe HaxomsaTcs
KPYIIHBIE COCY[IbI, TpaxewIbl, M€Ky HUMU — IIAPEHXUMA, Y HEKOTOPBIX BHUJIOB
JpeBecHble BOJIOKHA — JuOpudopMm. B KkieTkax mnapeHXUMbl HaKalIMBaKOTCA
3aracHble MUTATEIbHbIC BEIECTBA (Kpaxmaj, HHYJIMH, >KHPHOE MAacjo), BCTPEUaroTCs
KpUCTaJUIB.
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Puc. 25. Kopens. Kopens.

IIepBuuHOE CTpOEHHME BropuuHoe cTpoeHue

[Tontepeunsiit cpes [Tontepeunsiit cpe3
(cxema) (cxema)

1- snunpepmuc 1 — nepunepma

2- TiepBUYHAs KOpa 2 — xopa

3- sHg0/IepMA 3 — kaMOuit

4- mepuIUKI 4 — npeBecuHa

5- duosma 5 — cepILIeBUHHBIN JTy4

6- kcuiema

Kopnesuwia wmeror ctebiieBoe MPOUCXOXKIACHUE, IMOITOMY HX CTPOCHUE
aQHAJIOTUYHO CTPOCHUIO HE KOPHS, a CTEOIISI.

Y KopHEBUIIl W KOpHEH MHOrO OOIIEro B CTPOEHUU (OHU COCTOAT U3
MMOKPOBHBIX TKAHEH, KOPhl U LEHTPAIHHOTO IUIUHIPA), OJJHAKO HUMEIOTCS U JIETKO
pa3IMuUMbIC OTIUYHUS.

B crebne moa MOKpOBHBIMHM TKaHSMH PACIOJaracTcs MEXaHW4YecKash TKaHb —
KOJUJIEHXMMa U3 YUIMHEHHBIX >KUBBIX KJIETOK C YTOJIIIEHHBIMH CTEHKaMH (B KOpPHE
TOro cnost moxa TmpoOkoit HeT). Kpome Toro, y crebnsi XOpomio BhIpaKeHA
CEepALEBUHA, IPEACTABICHHAs] KPYMHOKIETOYHOM TOHKOCTEHHOM ITApEHXUMOM, B
KOTOPOU MOTYT OTKJIAJbIBAThCS 3al1aCHBIEC BEIIECTBA.

KopneBuinia pacteHuid MOTYyT MMETh IMyYKOBOE€ M O€CIyYKOBOE (CIUJIOIIHOE)
ctpoenue. [Ipu nyukoeom ctpoeHuu 31aeMeHTHI (JIIOOMBI U KCHIJIEMbl PACIIOJIONKEHBI
OTIIETBHBIMHU TSDKaMHU (COCYIMCTO-BOJIOKHUCTBIC Myuyku). [lyuku pacmososkeHbl Ha
MIONIEPEYHOM CPE3€ M0 OKPYKHOCTH, Pa3ACICHbI KIETKAaMHU HapeHXUMBI.

[Ipu fGecnyuxkoeom cTpoeHUU HMEETCS COMKHYTOE KOJIBIIO KaMmOus, KOTOpOe
BHYTPb OTKJIQJIBIBACT JIEMEHTHI KCHUJIEMbI, HApYKy — (i1o3mbl. Ha monepedunom cpese
TaKOTO KOPHEBUIIA BUIHBI TIOKPOBHAS TKaHb, KOPa U JIPEBECUHA C SICHO PAa3IUIMMOi
cepaueBuHoW. B apeBecrMHE M KOpE XOPOILIO BBIPAXKEHBI CEPALECBUHHBIEC JIYYH,
KOTOPBIE COCTOAT U3 TAPEHXUMHBIX KJIETOK, U COSAUHSIOT CEPALICBUHY C KOPOil.

VY KOpHEBUII] OJTHOJIOJIbHBIX PACTEHHM B TEUEHHE BCEHl >KU3HM HaOJIIOJaeTCs
nyukogoe ctpoenue. [lydku 3akpbiThie (T.e. 0€3 Closi KaMOUsi MEXKIYy KCUIIEMOUN H
(b705MOI), W PpaCMONOKEHbI IO BCEH TONIMHE KOpHEBUIAa (M B KoOpe, U B
LIEHTPaJIbLHOM LIWJIHHIPE).
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o , Puc. 26. KopHeBule OIHOMOJIBHBIX

o s » PpAacTEeHMIl; moNepevHbIi cpe3 (cxema)
Q )
. 3 1 — nokpoBHas TKaHb
E . . 2 — Kopa,
g 3 —3HJ0/IEpMa

4 — neHTpanbHbI HUINHID,
5 — mpoBozAmIME ITydKH

Y JABYIOONBHBIX PACTEHUH BCTpEUaeTCs Kak IyYKOBOE, TaK M OeCIyuKoBOE
CTpoeHue KopHeBHII. OJHAaKO MpPU MYUKOEOM CTPOECHUU KOPHEBHIL JIBYJOJIbHBIX
pacTEHUN COCYIHUCTO-IPOBOSAIINE ITYYKH OTKPBITHIE (T.€. MEXKIY 3JIEMEHTAMHU
(71035MBI U KCUJIEMBI HIMEETCS CIION KaMOus), U paACIIOI0KEHbBI OHU 110 OKPYXHOCTH Ha
OJIMHAKOBOM PaCCTOSIHMM OT OBEPXHOCTU KOpHeBHINA. [Ipu decnyuxogom crpoeHnn
KOpa M JIPEBECHHA pa3[elIeHbl KaMOUEM, B LIEHTPE UMEETCs CEpALEBHHA, KOTOpas
COEJIMHSIETCS C KOPOI CepILIEBUHHBIMU JTy4YaMHU

Puc. 27. CxeMbl CTpO€HUSI KOPHEBUIIL JIBYI0JIbHBIX PACTCHUIA:

[TyukoBbIl THI: becnyukoBbli TN
1 — nmepunepma 1 — mepunepma
2 — xopa 2 — xopa
3 - cepaneBuHA 3 — kaMOuit
4 — mpoBOJALIME TYYKH 4 - npeBecuHa
- a— (uosma 5 — cepaneBuHa
- 0 - kcuseMa 6 - cep/illeBUHHbBIE JTYy4Yl

Knyonu, nykoeuywl, kayonenykoenupl. llenbHoe cbippe 3THX BUnoB JIPC
JIETKO JUArHOCTUPYETCS IO BHEUTHUM MPU3HAKAM.

[Ipy MHUKPOCKONMYECKOM aHaliu3e HEOOXOAMMO YYUTHIBATh, YTO KIyOHH,
JYKOBHUIIBI U KIIYOHETYKOBUIIBI SIBJISIOTCS 3amacaroniumu opranamu. [lostomy y HUX
CUJIbHO pa3BHUTA MAPEHXHUMA, 3aMIOJTHEHHAS 3alaCHBIMU MUTATEJIbHBIMU BEIIECTBAMMU.
JInarHOCTUYECKUMU TPU3HAKAMU SBJISIOTCS XapakTep 3alacHOr0 MUTaTEIbHOrO

41



BelIeCTBa, (opma 3epeH Kpaxmala U CTPOCHHE U PACMHOJOXKEHHE MPOBOIAIINX
MY4KOB.

Anann3 MmopoIKoB

[Ipu aHanM3e NOPOIIKOB KOPHEW, KOPHEBHUIL, KIyOHEW HamOojee BaKHOE
JMarHOCTUYECKOE 3HAUEHHE UMEIOT OOPBIBKU COCYZOB U Tpaxen[ (B MOPOILIKE BCETAA
XOpOLIO BHJEH XapaKTep BTOPUYHOIO YTOJIIEHHS COCYJOB), MEXaHUYECKUE
AJIEMEHTHl (BOJIOKHA, KaMEHUCTBhIE KIETKH), KpHUCTaUIbl OKcajlaTa KajblMs,
KpaxMajbHble 3€pHa (WM IPYrue 3alacHble MUTATEJIbHbIE BEILECTBA), B HEKOTOPBIX
00BEKTaX — MJICYHUKH, CEKTOPHBIE BMECTHIIMILA UM UX (PPArMEHTHI, & TAK)KE T€ WU
MHbIE JICWCTBYIOIIME BEIECTBA, KOTOPHIE OTKPBIBAIOTCS COOTBETCTBYIOIIUMHU
pEaKLUSIMH.

IIpakTnuyeckas padora

Padora 1. BpiOpaTh cmocoObl NOATNOTOBKM MaTepHala W IPUTOTOBUTH
MHKpomnpenaparsl ciexyrouiero JIPC:
- kopeHnb anres (Radix Alteaeae),
- kopeHb oayBan4rka (Radix Taraxaci),
- kopeHb peBens (Radix Rhei),
- kopeHb cosoaku (Radix Glycyrrhizae),
- kopuesuiie aupa (Rhizoma Calami),
- KopHeBuiIe ropia 3menHoro (Rhizoma Bistortae),
- KOpHEBUIIIe ¥ KOpeHb MapeHbl kpacwibHOU (Rhizoma et radix Rubiae
tinctori),
- KopHeBuIle ¢ kopHsamu Banepuansl (Rhizoma cum radicibus Valerianae).

OmnpenenuTh K KaKOMYy THIYy CTPOCHHUS OTHOCSTCS H3YyUYCHHBIC IMO3EMHbIC
opratbl. VI3y4uTh UX OCHOBHBIC TUATHOCTHUCCKHE MPU3HAKH.

[IpoBecTH Ka4yeCTBCHHbIC M THCTOXMMHUYECKHE PEaKIMU: Ha CJIH3b B KOPHE
anTtes, Ha JyOWIbHBIC BEUNIECTBA B KOPHEBHUINE Toplia 3MEHHOrO, Ha
AHTPALICHITPOU3BOTHBIC B KOPHE MapEHBI.

Pe3ynpratel 0QOpMUTH B BHIE IMPOTOKOJNA. 3apUCOBATh XapaKTEPHBIC
JMAarHOCTUYECKUE TpPU3HAKU u3ydeHHbIX BHIOB JICP, OTMeTHUTh pe3ysbTaThl
Ka4ECTBEHHBIX PEAKIUN.
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Puc. 28. lNMpenapat KOpHS antes, NonepeyHbln cpea.
1 - ny6sHHEe BOJIOKHA, 2 — KJIeTKM CO CIM3BK, 3 - JOpysa oKcajara

xaneumst, 4 - xpaxman, 5 - cepnueBmHHEM JNy4, 6 - xambm;z, 7T -
cocynsl, 8 — Tpaxemunsl

B nmapenxuMe KOpbI U IpEBECUHBI PACIIONIOKEHBI KPYITHBIE KJIETKU CO CIM3bI0, IPY3bI
OKCaJjiaTa KaJbIH:. 3amacHoOe HUTATSIbHOC BCIICCTBO — Kpaxmall. Bo BTOPHUYHOC
KOpE XOpomio 3aMCTHbI Y3KHC OIHO-ABYPAIHBLIC CCPALUCBHHHBLIC JIYy4H, MCKIAY
KOTOPBIMH PACIIOJIOKCHBI I'PYIIIIBI CJ'Ia6OOI[peB€CHeBIHI/IX HY6}IHBIX BOJIOKOH. COCYIH:I
B JIPEBECHHE PACIOJOXXECHBI HEOOJIBIIMMH TPYIIAMH, ITMUPOKUNU COCYJ OOBIYHO

OKPYEH MEJIKUMU TPAXECHUIAMMU.

)
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®
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PEnvalinen
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Puc. 29. lNMpenapat KOpHSA CONOAKN, NONEPEYHbIN Cpes.
1 - napenxmMa KOpPH, 2 - Jny6siHEEe BOJIOKHAa, 3 — KPMCTAaJJIOHOCHAasI

obknapgka, 4 - ob6inurepmpoBaHHIM Jy6, 5 - dyHxumonmpymupmm ny6, 6 -
kaMbuiz, 7 — cocynsl AmpeBecuHs, 8 — nubpubopMm, 9 — cepAUEBUIHBI JNyd.
Ha moBepxHOCTH HEOUHMIIIEHHOTO KOPHS BUIHA MHOTOCJOMHAs poOka. Kopa cuibpHO
pa3BuTas, WMpoOKas. B HEHW XOpowlo 3aMeTHbl WIHUPOKUE CEPIALICBUHHBIE Jy4H,
gyepemytromuecs ¢ Jxyoom. JIyd cOCTOUT U3 CUTO-BUIHBIX TPYOOK, TyOSTHBIX BOJIOKOH H
MapeHXUMHBIX KJIETOK. [[ouTH Ha BCeM MPOTSHKEHHUH JIy0 YaCTHYHO JehOpMHUPOBaH
(oOmuTepupoBaHHbI J1y0). JlyOsiHbIe BOJIOKHA COOpaHbl TPYIIAMH, OKPY>KCHBI
KPUCTAJUIO-HOCHOM OOKIaaKoi. JI[peBecuHa COCTOMT M3 COCYJ0B Pa3HOro JAvaMeTpa,
Ipynn MEXaHWYECKUX BOJIOKOH (JIMOpU(pOpM) C KPUCTAUIOHOCHOM OOKJIaAKOM.
3amacHOE BEIIECTBO — KpaxmaJl.
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Puc. 30. MNpenapaT KOpHA MapeHbl, MONepeYHbIn cpes

1 - npo6bka, 2 - kxopa, 3 - kaMbmir, 4 - gOpeBecmHa, 5 - pabugm
oKcajlaTa Kajnblmsi, 6 - COCYZAH IOPEeBECHMHE C THIIJIaMM.

[IpoOka COCTOMT W3 KJICTOK C OYCHb TOHKHMMH CTEHKaMH. B HEKOTOpBIX
KJIETKaX KOPOBOHW MapeHXUMbI UMetoTcs paduasl. JpeBecuna HemyducTas. Cocyasl
JIPEBECUHBI ~ PACIOJIOKCHBI ~ TPYyMIaMH, KICTKH JPEBECHOW  IMapeHXWMBbI —
paguanbHBIMUA psinaMu. OTACIBHBIE COCYABl 3aKYITOPEHBI BBIPOCTAMU COCEIHUX
MapEeHXMMHBIX KJICTOK (TWJUTAMH), B KOTOPBIX MOTYT HAaXOAWTHCS KPHUCTAILIBI
PyOUIPUTPUHOBON KUCIIOTHI.
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Puc. 31. KopeHb ogyBaH4mKa.
A - nonepeuHHl Cpe3 KOPHS MNOJA JNymnoi, B — YacTe NONEepedYHOr'o cpeska.
1 - rpynnel MAIeYHMKOB, 2 — KJETKM [apeHXMME C MHYJIMHOM, 3 — kamMbuu,
4 - cocymsl.

Ha nonepeunom cpese mopa Jymnoil BHAHO, YTO KOPEHb MMEET HEIyYUCTOE
ctpoenue. Kopa mmupokasi, B Hel TPOXOAT KOHIICHTPUUECKUE PSJIbI, 00pa30BaHHBIC
IpYIIaMud MEJKUX MPOBOJSIIIMX DJIEMEHTOB — JIy0a U MIJICUHHMKOB C JKEJITOBATO-
KOPUYHEBBIM  COJECPKUMbIM. KJETKM MapeHXUMBbI 3arojHEHbl OEeCIBETHBIMU
KOMOYKaMU U TIBIOKaMU WHYJIMHA (JIETKO PACTBOPSICTCS MPU HArpEeBaHWM, HE JACT
peakuuu Ha Kpaxmai). [IpeBecmHa paccesHOCOCYIHCTas, COCTOMT M3 KpPYITHBIX
COCYJIOB U MAPEHXUMbI C UHYJIUHOM.
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Puc. 32. MNpenapaTt KOpHA peBeHS, NonepeYHbIn cpes.

1 - mpobka, 2 - benmomepma, 3 — KpyIHEe [OPyS3H OKcajlaTa kanbumsi, 4
— cepIueBMAHEE nyuM, 5 — xaMbui, 6 — COCyZns OPEeBEeCHMHBl, / — KIJIeTKHM
CO CIMBBI.

[Tog HECKONBKHMH CIOSIMU TEMHO-KOPUYHEBOM MPOOKH HAXOIUTCA KPACHO-
KOPUYHEBBIM CJION (peioiepMbl, JOBOJBHO y3Kas KOpa W IIMpPOKas JAPEBECHHA.
CepaueBuHHble Jyuu 2-4 psiaHble, pacuIupsitonigecss K nepudepuu, OpaHKeBOro
1BeTa (MECTO JIOKaJIM3alluk aHTPaIleHIIPOU3BOJIHbIX). B Kkope cnabo BUIHEI
HEOOJIbIIINE OKPYTIJIbIE BMECTUIIMINA CO CIU3bl0. B mapeHxume KOpbl U APEBECHHBI
coJiepKaTcsl OUeHb KPYIHBIE IPY3bl OKCallaTa Kajablus.
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Puc. 33. lNpenapat kopHeBuLLa anpa. [NonepeyHbin cpes.
A - cxeMa NONEpPeYHOI'0 cpe3a Mo JIYNOM:
1 - nokpoBHEE TkaHM, 2 — Kopa, 3 — ceppueBmHa, 4 - nposozsuMe

MNy4dKM.

B - uwacTe nonepeuHoro cpesa (x 280):

1 - orpynna BOJOKOH, 3 - «knerxm Cc SomupHIEM MacioM, 4 -
KOJIJIaTepalIbHEM MNPOBOISMI Inyd4ok (5 — dsmommMa, 6 - kcunema), 7 -
MexaHudYecKue  BOJIOKHA, 8 - aspenxmumMa, 9 - sHOomepMma, 10

IeHTPOdJIODMHEIE NyHdKM .

KOpHeBI/IIHe HMCCT IIYYKOBOC CTPOCHHEC, XapaKTCPHOC TJIA OJHOIJOJIbHBIX.
[IpoBodIIre MyYKH paclo0KEeHbl OecOpAI0UHO. B KOope myuku KoJiiaTepalibHbIE C
MEXaHMUYECKON OOKIagKoW u3 CIa0OyTOJIIEHHBIX BOJIOKOH. B 1meHTpaisHOM
HUWJIUHAPE MyYKUd UEHTpo(dIodMHbIe, 0€3 BOJIOKOH. OCHOBHAas TKaHb pbIXJas, C
KPYIMHBIMH MEXKKJIETHUKaMU (adpeHxuma). KieTku ee OKpyTriible WU OBaJlbHEIC,
3aMOJHEHBl MEJIKMMU KpaxXMallbHBIMU 3epHamMu. B 0Oojee KpymHBIX OKpPYTJIBIX
KJIETKaX MapeHXUMbI COIEPKATCS Karui A3(UPHOTO Maciia )KeITOBaTo-0yporo IBeTa.
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Puc. 34. lMNMpenapat KopHA BanepuaHbl X 280
A - [lonepeuHHM Cpe3 KOPHsI nmaMeTpoM 3-4 MM nojn JIYIOM:

1 - snmumpepMmc m rMnomepMa, 2 - kopa, 3 — g»peBecuHa, 4 - ny6,
5 - sHAOmepMa, 6 — KaMbmuii.

B - 4acTe NIoOnepevHOI'O cpe3a KOPHS:

1 - osnompaepmMmc, 2 - runomepMa Cc >SompHEM MacaoM, 3 - KJIETKM
KOpPH C KpaxmajgoM, 4 - »3HAomepMa, 5 - nepuuuka, 6 - dmosma, 7 -
KcuieMa.

[TokpoBHasi TKaHb KOpPHS — DJMUIACPMHUC, KIETKH €ro 4YacTo BBITSIHYTHI B
COCOYKM WJIHM [IJIMHHBIE KOpHEBbIE Bojocku. [lom snmaepmucoMm — rumnoaepma,
KOTOpAasi COCTOMT M3 KPYIHBIX MPAMOYTOJbHBIX KIJIETOK, COACPAIIUX KalleJIbKU
a¢upHoro macna. Kopa mmpoxkas, o6pazoBaHa 0OJJHOPOIHBIMU OBaJIbHBIMH KJIETKAMH,
3al0JIHEHHBIMU ~ KpaxmajoM. OHAOJEpMa XOpollo 3aMeTHa. B meHTpaibHOM
UWIMHAPE BUAHBI PagUalibHO PACIIOJIOKEHHBIE COCYJbl MEPBUYHOW APEBECUHBI U
rpynmna 3JIeMeHTOB j1yba. B camom 1eHTpe — HEOOJBIION Yy4acTOK CepAIlCBUHHOM
MMAPEHXUMBI.
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Puc. 1. ®opMma JIMCTOBOM IIIACTUHKH
@opMa JIMCTOBOM IUIACTUHKH ONPENENAETCS MO COOTHOUIEHUIO JUIMHBI U
IIMPUHBl U 1O TOMY, Ha Kakyl YacTh IUIACTUHKHM HPUXOJUTCS €€ HauOoJbllas
LIMpPHHA.

Puc. 2. OcHoBHBIE (hOPMBI KUITKOBAHUS JTUCTA
1 - nepucToHepBHOE, 2 — AYrOHEPBHOE, 3 — BEEPHOE
(anxoTommyeckoe), 4 nanb4atoe, 5
napannenbHoe.
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Puc. 3. ®opma Bepxywiku (1) n ocHoBaHus (1) NMCTOBbLIX NNACTUHOK.
dopMa BEPXYUKH:

1 — rynas, 2 — octpas, 3 — 3a0CTpeHHas,

4 — ocTpOoKOHEYHas1, 5 — BeIeMyYaTas,
dopMa OCHOBAHMS:

6 — kIMHOBMAHOe, 7 — oOKpyrJyoe, 8 — cepiueBMUZHOE,

9 - crpenoeupgHoe, 10 - kombeBMAHOEe,

11 - mepaBHOGOKOe, 12 - yceueHHoOe, 13 - cyxeHHoOe

Puc. 4. OcHoBHbIE TUMbI Kpas nucTa:
1 - uenbHOKPAMHMIA, 2 - nOUIL4YaTHIA, 3 - sy6uaTsn, 4
TopomYaTHM, 5 - BHEeMYaTHIM

[

Puc. 5. PacuneHeHne NnNcToBON NNACTUHKN:

1 - manmpy¥aToOJIONAcCTHOE, 2 — MNEePMUCTOJIONAaCTHOEe

3 - nanpuaTopasmenbHoe, 4 — nepucToOpasAenbHoe,

5 - IIajxp4aTopacCcedeHHoe, 6 - InepmucTopaccedeHHoe.

[]envHbim HA3BIBAETCS JIUCT, Y KOTOPOTO HAAPE3bI HE MPEBBIIAIOT OJHON
yeTBepTH noiyracTuHku. Eciou rmyOuna Hagpesa 6osee 0/THOM YeTBEPTH U MEHEE
TOJIOBUHBI, JIUCT JIONACMHbLU. Y pa30eiibHblX TUCThEB HAAPE3bl IPEBBIIIAIOT
MIOJIOBUHY MOJIYILIACTUHKH, HO HE TOXOAAT JO CPEAHEN JKUIIKUA WIIM OCHOBAHUS
nmucta. Pacceuentble TUCThSI UMEIOT HAAPE3bI, TOXOISIIUE 10 CPEAHEH KUIIKU HIIU
OCHOBAHMS JIMCTA.



3
6
77
Puc. 6. LiBeTku:
l-npaBuneHE (aKTMHOMOPOHENI) , 2-HenpaBMJABHEM (SuMroMopdHsNZ) 3 -
acuMMeTpUYHENI, 4 — SIBHYKOBEM, 5 — TpybuaTsmi, 6 — KOJOKONBYATEWI, 7
— MOTHUIBKOBHI: a — mnapyc, 6 - Kpmubss (Becna), B - Jojoudka, 8 -
OByTyGenz, 9 - gmgByry6sm co umnopoi, 10 BoporkoBmmgusmz, 11 - c
OpUBeHYMKOM, 12 - useTok B3jaka, 3ABSA3b: 13, 14 - BepxHas, 15 -
cpenHaAsa, 16 HMXHSS
7 Y
©
‘%g?’;%% .
%\ﬁ ) g
9 4 72 3 4
Puc. 7. CoueTtus:
1 - xucrh, 2 - umrok, 3 — kojoc, 4 - cepexka, 5 - nouarTrok, 6 -
BOHTMK, 7/ — KOpBMHKa, 8 - romoBka, 9 - cynoxHas KUCTB (MeTenka),
10- cnoxuem kKojoc, 1l - cnoxHmNI BSOHTMK, 12 — BaBuMTOK (MOHOXaBMM) ,

13 - msBmimMHaA (Takxke MOHoxasmi), 14 - guxasmi, 15 - nnemoxasmir.

52



AHFOpI/ITM HN3Yy4YCHUA BHCIIHCTO B A JINCTA

Pa3zmepsl

A

y

dopma

CIIOKHOCTb JIMCTOBOM IIJIACTUHKHU

JIACTA,

/

.

[IpocTou muct

CHOXHBIN JTUCT

T~

/

I‘IGIZ)GHIKOBI)I(? WK CUAA4YUC, OCOOCHHOCTH CTPpOCHUA
dCpcluiKa (HEUII/I‘-II/IG BJIarajiviia, yick, HpHJII/ICTHI/IKOB)

A

y

XapakTep OCHOBAHMSI U BEPXYIIIKH

A

y

Kunko

BaHHC

A

y

[[BeT, omylIeHUe U IPyTrue XapaKTepPHbIE
0COOEHHOCTH BEpXHEH MOBEPXHOCTH JINCTA

A

y

0COOEHHOCTH HUXHEN

[[BeT, onymeHne U Apyrue XapakTepHbIE

IMOBCPXHOCTH JIUCTA

Jlpyrue dacTHbIE OCOOCHHOCTH CTPOCHHMS JINCTA

OpranonenTuyeckue nokasarenu: 3amnax (npu
pacTUpaHuH), BKYC (U1 HEATOBUTHIX OOBEKTOB)

Ilpunoscenue.
Cxema 1

53



54

Cxema 2

AJ'II‘OpI/ITM N3Yy4YCHUA BHCIIHCTO BHUAA IJIOAOB U CCMAH

[Tnox (cortoaue) WM OTAEIbHBIE CEMEHA

A 4

Tun moaa (MpoOCTOM/CI0XKHBIMN,
OJIHOCEMEHHOI/MHOTOCEMEHHOM, CyXOMi/COUHBIN)

A 4

CDopMa I1oaa Uik CEMCHH, UX PA3MCPLI

A 4

[{Ber, xapakTep MOBEPXHOCTH OKOJIOIIOAHUKA UIIU
CEMEHHOU KOXKYpPBbI

A 4

Oco0eHHOCTH CTPOCHMS T110/1a (BT, YUCIIO THE3,
PAaCKPBIBAIOIIUICS/HEPACKPHIBAIOIITANCS )

A 4

Oc00EHHOCTH CTPOCHUS OKOJIOTUIOHHUKA (HAIUYUE, YUCIIO
U pacCIojoKeHne 3 (PUPHOMACTMYHBIX KaHAIBIIEB WM
BMECTHJIUII, CTPOCHHUE IK30KAPIHS U ME30KaPIIHS)

A 4

KonuyectBo, pazmep, hopma 1 xapakTep MOBEPXHOCTU
ceMsiH, (hopMa KOCTOUYEK Y COYHBIX TIJI0JIOB

A 4

JHpyrue ocoOEHHOCTH CTPOCHHMS

A 4

OpranosientTu4eckue JIaHHBIE: 3amnax (npu
pacTUpaHuM), BKYC (ISl HESITOBUTHIX OOHEKTOB)




Cxema 3
AJITOPUTM U3YYEHUS BHEITHETO BUA I[BETKOB U COI[BETHI

Pa3zmepsl
[lBer, onymenue

\

CTpOCHI/IG OBCTKA

!

Tun conBetus

v Hanuuwue u crpoenue

J171sl KOP3UHKH CTPOCHHUE TaICHKH W TIOA9alIns

CCPCAMHHBIX U KPACBBIX

IIBCTKOB
\ 4
v Tun u ctpoenue
XapaKkTepUCTUKa BCHYHKA
IIBETOJI0KA
\ 4

CrpoeHnue anapoues u
TUHeIes

4
a &

OpranoJienTHYECKUE JAHHbBIE: LIBET, 3amax (mpu
pacTUpaHuH ), BKYC
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Cxema 4
AJNTOPUTM U3Y4YEHUS BHEITHETO BUIA KOPHEH, KOPHEBHUII U IPYTUX MOA3EMHBIX
OpraHoB

Tun noazemHoro oprana (KOpeHb, KOPHEBHIIE U IP.)

Pazmepsl

!

XapaKTep " OBCT ITIOBCPXHOCTHU

!

XapaKTep H OBCT CBCXKCTO U3JIOMa

A 4

3anax (pu U3MEIbUYCHUHN )

JV

Bkyc (151 HesHOBUTHIX OOBEKTOB)




AJ'II‘OpI/ITM N3Yy4YCHUA BHCIIHCTO BHAA TPABbI

KakuMu BereTaTUBHBIMM U I'CHCPATHBHBIMHA
opraHamMu MnpcacTaBJICHO CbIPbHC

A\ 4
Mopdoiornueckre npu3HaKu
cTeOs1: hopMa IOMEPEUHOI0 CCUCHUS,
JAUaMeTp, JUTMHA, OYIICHHUE, PYTHE
0COOEHHOCTH

v

HI/ICTOpaCHOHO)KGHI/Ie

A 4

Mopdonornueckue Ipu3HaKy JUCTA

A 4

Mopdonornyeckue IpU3HaKHA COIBETHS
WJIN IIBETKA

}

Mopdonornueckue IpuU3HAKY 1012

Cxema 5
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AJ'II‘OpI/ITM HN3Yy4YCHUA BHCIIHCTO BHUJa KOPbI

dopma KyCKOB

A 4

Pa3MepI>1, TOJIIIMHA

A 4

XapakTepuCTUKa HAPYKHOU
IIOBEPXHOCTH, LIBET

A 4

XapakTepuCcTUKa BHYTPEHHEN
IIOBEPXHOCTH, LIBET

A 4

Xapakrtep uzioma

A 4

OpranosienTU4YECKHUE TAaHHBIC: 1IBET, 3aMax
(Ipu U3MENBYEHUH ), BKYC

Cxema 6



Cxema 7
AJIFOpI/ITM N3Y4YCHUS paCTCHUSA

Kuznennas ¢opma
pacTeHwsI

A 4

Mopdonornyueckue mpu3HAKU CTEOIS:
IIPOCTOM/BETBUCTHIM,
MPSMOCTOSUUN/CTemonuics, popma MmonepevyHoro
CCUCHMSI, OOJIMCTBEHHBIN UITU HET

A 4

HI/ICTOpaCHOHO)KGHI/IC

A 4

Mopdosornueckue Mpru3HAKU JIHCTA
(cMm. cxemy 1)

!

Mopdoaornyeckue MpU3HAKU COLBETHS
W/WIK IBETKA (CM. cxeMy 3)

Mopdonornyeckue npu3HaKu TIOJ0B U
ceMsH (CM. cxemy 2)

A 4

Mopdonoruueckne Mpu3HAKU KOPHS U
MOA3EMHBIX OPTaHoB (CM. cxeMy 4)
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Cxema 8
Anroputm
U3YYEHUSI MUKPOANArHOCTUYECKUX MPU3HAKOB JUCTHEB (TPaB)

Oco0eHHOCTH CTpOeHUs KJIETOK anuaepmuca (popma u
KOHTYp KJIETOK, YCThUYIHBIN ammapaT, KyTHKYyJIa)

A 4

Hanuuune Tpruxom (BOJIOCKOB W/WUJTH KEJIE30K),
UX CTPOCHHUE

A 4

Crtpoenue me3oduiuia
(JIMCT M30MaTEPATIbHBIN I TIOP30BEHTPAIILHBIN)

A 4

Hanuuue B Mme3oduiie ceKpeTOPHBIX CTPYKTYP:
BMECTWJIMIL, KAHAJIOB, X0OJI0B, CEKPETOPHBIX KJIETOK,
MJICYHUKOB

A 4

Hannuune n xapakrep KpUCTAUIMYECKUX
BKJIFOUEHUI: KPUCTAILIbI, CPEepOKPUCTAILIBI,
Apy3bl, paduabl, KPUCTAUIMYECKUN TIECOK.

Nx MecTopacronoxenue




Anroputm
U3YYEHUSI MUKPOJAHATHOCTUYECKUX MPU3HAKOB KOPBI

Oc00EHHOCTH CTPOEHUS MEPUACPMBI: CTPOCHHUE,
TOJIILIMHA U [[BET MPOOKH, HATTMYNE KOJIJICHXUMbI

A 4

MexaHu4ecKkue 2JIeMEeHThl: KAMEHUCTbIE
KJIETKH, JTyOsIHbIE BOJIOKHA, TPYIIIIbI JIyOSTHBIX
BOJIOKOH C KPHUCTaJUIOHOCHOUW OOKJIaIKOM.
Hx cTpoeHue, KOJIMYECTBO, PACIIONIOKEHUE

A 4

CooTHOIIEHUE TOJIIUHBI IEPBUYHON
U BTOPUYHOM KOPBI

A 4

OcoOeHHOCTH CTPOCHUST CEPAIEBUIHBIX JTyUCH:
dbopma, muprHa, CTPOCHHE (KOJTHMYECTBO PSIIOB
KJICTOK B HUX), COCTaB KJIETOK

A 4

Hannuue kpucrammmyeckux
BKJIFOUEHUW: OJIMHOYHBIX KPHUCTAILIOB,
py3, padu, KpUCTALTUIECKOTO TIeCKa

Cxema 9
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Cxema 10
AJroput™m
N3Yy4YCHUSA MUKPOAUATHOCTHYCCKUX ITPU3HAKOB KOpHeﬁ U KOPpHCBUII]

Kopenb uny kopHeBuie

[IepBuyHOE WM BTOPUYHOE [Ty4ukoBbIN Wi OECITyYKOBBIA THI
CTPOCHHUE CTPOEHHUS, XapakTep MPOBOASALINX

IYYKOB (OTKPBITHIE/3aKPHITHIE,
KOJUIaTepaibHbIe/KOHIIEHTPUUYECKHE )

Oco0eHHOCTH TTapEeHXUMBI U XapaKTep 3alacHOro MUTATeIbHOTO
BelecTBa, (hopMa 3epeH Kpaxmasa

A 4

MexaHu4ecKue JIeMEHThI: JTyOsiHbIE BOJIOKHA, THOpUdOpM,
KaMEHHUCTBIC KIIETKH

A 4

CekpeTopHbI€ CTPYKTYPhI: BMECTUJINIIA, XOJIbl, KaHAJIbI,
CEKPETOPHBIE KJIETKH, MIICYHUKH

A 4

Kpucrammueckue BKIIOUEHUS: OAUHOYHBIE KPUCTAILIBI, JPY3HI,
paduIbl, KPUCTATUTMUECKHUHN MECOK




Cxema OO/I-1
OdopmiieHue NpoTOKOJIA 3AHATHS

Yucno 3auartue Ne
Tema 3auaTus:
Ne 3anmaum

8.
9.

JTATUHCKOE M PYCCKOE Ha3BAHUE CHIPHS;

JTATUHCKOE M PYCCKOE Ha3BaHUE MTPOU3BOISAIIETO PACTEHHUS;

JTATUHCKOE M PYCCKOE Ha3BAHHUE CEMEICTBA;

BHEIITHUE MPU3HAKU JICKAPCTBEHHOTO PACTCHUS,

BHEIIHUE JUArHOCTUYECKUE MPU3HAKU (10 COOTBETCTBYIOIIEH CXEME, PUCYHOK);
MUKPOCKOIHUS: PUCYHKHM € OOO3HAQYEHHUEM OCHOBHBIX JUArHOCTHYECKUX
MPU3HAKOB;

Ka4eCTBEHHBIC PEAKIINH;

3aKJIFOUEHUE O COOTBETCTBUU CHIPhS MO BHEIIHUM IMpU3HAKAM TPEOOBAHUAM Ha
JAHHBIN BUJI CBIPHS;

CPOKH U IIPABHJIA XPAHEHUSI CHIPHSI.

Jlumepamypa
MypaBbeBa [[.A., Cambumna W.A., fxosneB [.II. ®dapmakornosus. — M.:
Menmumuna. — 2002. — 656¢.
JlexapcTBEHHBIE pacTeHUsI TOCYIapCTBEHHON (papmakonen. dapMakorno3us /moj.
Pen. Campumnnoin M. A.- M.:AMHMU, T.1.- 1999.- 496 c.; T.2.- 2003. — 534 c.
Kypkun B.A. ®dapmakorno3us: YuyeOHMK JUisl CTYIEHTOB (hapMaleBTUYECKHUX
By30B. — Camapa: OO0 «Odopt», TOYBIIO «CamI'MVY», 2004. — 1200 c.
JlekapCcTBEHHOE ChIPhE PACTUTEIHHOTO U dKUBOTHOT'O MPOUCXOKICHUS.
dbapmakornosusi: yueonoe nocodue /Ilox pen.I'.I1. Axosnera. — CIIb.:CnenJlur,
2013. - 845 c.
CambimuHa U.A., AHocoBa O.I'. ®apmakorrosusi: Atiac. YueOHoe mocodue B 2-X
tomax. — M.:.I'DOTAP - Memma, 2007. —T.1. - 192 ¢c.; T.2.. — 384 c.
Ky3neroBa M.A. PykoBOICTBO K MPAaKTUYECKUM 3aHATUSM IO (DapMaKOTHO3UU. —
3-e u3g. —M.: Meaununa, 1986.- 272 c.
Honrosa A.A., Jlageiruna E.A. PykoBOJCTBO K IPaKTUYECKUM 3aHSATUSIM 11O
dapmakoranozun M.: Menununa, 1977.- 275c.
SIkosnes I'.I1., UenomOuTeko B.A. borannka.- M.: Beici.ak., 1990.-367 c.

Tepnuno H.M. Amnatomuyeckuii aTnac JEKapCTBEHHBbIX pacTeHuid Kwues:
I'ocmenmsgar YCCP, 1961.- 362 c.

10.I'ocynapcrBennas ®@apmakones CCCP, X| uznanue, Boin. 1. — M.: Meauiuna,

1987, Beim1. 2. — M.: Meaununa, 1989.- 400c.

11.T'ocynapctBennas ®apmakoness PO, Xl uznanue, Y. 1.- M.: Hayunsiii uentp

AKCHEPTU3bI CPEACTB MeIUIIMHCKOTO npuMeHenus, 2008. — 704 c.
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Yka3arejb pyCCKMX Ha3BaHMI pacTeHU

Awup O60n0THBIN 48 JIummonHuK kuTanckuu 30
Aunteii nekapcTBeHHbIN 43 Mapena kpacuibHas 45
AHNC OOBIKHOBEHHBIHN 28 Msita nepeunas 22
benena uepnas 24 Hanepcranka nypnypoBas 25
Bosnuronos 28 OnyBaHYMK JIEKAPCTBEHHBIN 46
Banepuana nexapcrBenHas 49 ITonbiHb ropekas 26
I'open nepeunslii 23 PeBennb Tanryrckuii 47
Jy0 yepenryaTsiii 36 Cena 23
JlypmaH OOBIKHOBEHHBIH 25 Conopaka ronas 44
Kanuna oObikHOBEHHAs 35 TuMbsiH OOBIKHOBEHHBIN 22
Kopuangp nocesnoi 28 TMUH OOBIKHOBEHHBIH 28
Kpanusa nsynomnas 21 YKkpor oropoasslii 28
KpacaBka oObikHOBeHHas 24 denxenb 0ObIKHOBEHHBIN 28
Kpymuna onpxoBuanas 34 [[TunoBHuK 29
Jlanppin manickui 21 OBKanuNT 26
OrmnaBienue
[IpenucmoBue
BBenenue

64

Tema 1. Makpo- u mukpockonnueckuii ananus JIPC, ero uenu u 3agaun.
OcHOBHbBIE TTPUEMBI MUKPOCKOMMYECKOM TEXHUKHU. ['MCTOXUMUYECKUI U
MUKPOXUMHUYECKUIN aHAIIU3

Tema 2. TexHuka MHKPOCKONHYECKOTO W  MHUKPOXUMHYECKOTO
UCCIIEJOBAHUsl JIEKAPCTBEHHOI'O PACTUTENIBHOTO CHIPbSA: JIMCThS, TPABBI,
LIBETKH

Tema 3. TexHuka MHKPOCKOINHYECKOTO W  MHUKPOXUMHYECKOTO
UCCIIEOBAHNUs JICKAPCTBEHHOI'O PACTUTEIBLHOTO ChIPBS: ILUIOABI U CEMEHA
Tema 4. TexHuka MHMKPOCKONHYECKOTO W  MHUKPOXHMHYECKOTO
HCCIIEIOBAHHUS JIEKAPCTBEHHOTO PACTUTEIBHOTO ChIPhS: KOPBI

Tema 5. TexHuka MHMKPOCKOIIMYECKOIO UM  MHUKPOXUMHUYECKOIO
UCCIICIOBAHUS JIEKAPCTBEHHOT'O PACTUTEIBHOIO CBIPhA: IOA3EMHbBIC
OpraHbl

Jlureparypa

[Tpunoxenue: MopQosoruuecKre MPU3HAKU JUCTHEB, IIBETKOB, COI[BETUIN
[Ipunoxenue: CXEMBI A3yYEHUs BHEILLIHETO BUJA u
MUKpoauarfoctuyeckux npusHakoB JIPC pasHbIXx MopQoornuecKux
rpynn

Jlureparypa

Yka3arenb pyCCKUX Ha3BAHUW paCTEHUU

CTp

o

27

31

37

50
53
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