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VJIK 581.8+378.147

H.B. IKYPATOBA
bemnapycs, bpecrt, bpI'Y umenn A.C. ITymkuna

AKTYAJIM3ALIMS MEXKIIPEIMETHBIX CBSI3EN
ITPU MMPENIOJJABAHUH AN CIHATTIAHBI
«AJIBI'OJIOI' S U MUKOJIOT US»

B coBpeMeHHBIX YCIIOBHSX BO3HHKaeT HeOOXOZUMOCTH (OPMHUPOBAHMS
y o0ydaromuxcsi He 4aCTHBIX, a 000OIMIEHHBIX yYMEHHH, 00Ianalomux cBoicT-
BOM HIMpOKOro mnepenoca. OcyliecTBIEHHe MEXIPEIMETHBIX CBA3EH MOMOraeTr
00yUAOIEMCSL 3HAHUS X YMEHHUsl, IPHOOPETeHHBIS IPH M3YYeHUH OIHMX yue6-
HBIX AUCLHIUINH, HCIIOJIB30BaTh IIPH U3YYEHHHU APYTHX JUCLUIUINH, NaeT BO3-
MOXHOCTh IPUMEHSTh HX B KOHKPETHBIX CHTYalMsX, IIPH PaCCMOTPEHHH JacT-
HBIX BOIPOCOB Kak B y4eOHOM, Tak U B Oymymied mpodecCHOHAIBHOH nmes-
TenpHOCTH [1].

B ecrecTBO3HAHMH KOMIUIEKCHOE H3YYCHME PasHBIMH HayKaMH OIHOTO
H TOTO JXe 00beKTa 03BOJIIeT 00eCIeYnTh MEeXHAYYHOE B3auMoielicTre U 60-
Jiee OCO3HaHHOE ITOHUMAaHKE IPHHIHIIOB €MHCTBA XKHUBOTO.

Bomopocnu — cbopHasi B TAKCOHOMHYECKOM IUIaHE TPYTIa aBTOTPOGHBIX
(OTOCHHTE3UPYIOIINX TAIUIOMHBIX OPTaHU3MOB, 00pa3 XXHM3HH KOTOPBIX CBS3aH
IPEUMYILECTBEHHO C BOAHOM cpesoif. 1o npuHATON B GOTaHUKE TPAAMIHK 3Ta
rpyIIa BKIIOYaeT KaK NPOKapHOTHYECKHe, TaK H 3yKapHOTHYECKHE OPraHU3MBbl.
Cpenu Bogopociieit HMEITCs He TOJIBKO BOZIHBIE, HO M Ha3eMHbIE OPraHH3MBI.

OTIUYATENBHBIME OCOOEHHOCTSIME BOJIOPOCIIEH SIBISIOTCA: TaJIOMHOE
(cmoeBHILIHOE) CTPOECHHE BEreTaTHBHOIO TeNa; OJHOKIETOYHbIE TaMETaHTHH U
CIIOPaHTHH; aBTOTPO(HBIA CIIOCOO MUTaHUS M HalH4ue (OTOCHHTE3UPYIOIIMX
IIUTMEHTOB M XJIOPOILIACTOB (XpOMaTo(opoB).

OnHako Ha CErOAHSIIHMA JeHb HE CYIIECTBYeT eIHHOH OOIenpHHATOH
CHCTEMbI OpPraHW4ecKOro MHpa, MO3TOMY pa3Hble aBTOPHI PAacCMaTpPHBAIOT BO-
JIOPOCITH B COCTaBe pas3inyHEIX UMIepuit i napcts. M3sectHo 6omee 40 000 Bu-
JIOB BoJIopocIieif, koTopbie o0benuusiores B 11 oTaenos [2].

JIns BBIZIENEHUs OTIETIO0B BOJOPOCHel COBPEMEHHBIE aJIbrOJIOTHH IIpHMe-
HIOT Mopdosornyeckre, OUOTOrHYECKHe, IUTOJIOTHYECKHE, CyOMUKPOCKOINH-
qeckue, OHOXMMHYECKUE, MOEKYISPHO-TeHETHYECKHE TPYTIIIbl KPUTEPHEB.

Ilpu paccMoTpeHHH MOP(OTOTHYECKUX KPUTEPUEB YUMTHIBAIOT THII Tajl-
JIoMa BOZOpOCeil; OHOMOrHyecKuii KPUTEPUil yJHTHIBAET CIIOCOOBI pa3sMHOMe-
HUS M IIMKITBI Pa3BUTHS MpeJCTaBUTENEH; IUTOIOTHUECKHAE KPUTEPUH OTPAXKAIOT
CTPOEHHE KJIETOYHOH CTEHKH, XJIOpomactoB ((hopma, IOJIOKEHHE B KIETKE,
pacno/iokeliie THAAKOWHAOB BHYTPH XJI0PONJIAcTa), KOIMYECTBO H CTpoeiiHe
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KTYTHKOB NPU MX HAJIHYMH, crenurka MATO3a H UHTOKHHE3a, HAIHYHME 0CO-
OBIX BHYTPUKJIETOYHBIX CTPYKTYP; CYOMHUKPOCKOIIHYECKHE — CTPYKTYPaA KIyTH~
KOBOIO amnnapata, TOHKas CTPyKTypa XJOpOIJIacTa, CTPYKTYpa MHTOXOHIDHii;
b6uoxumuveckne — HabOp MHUIMEHTOB, COCTaB KJIETOYHOH CTEHKH, 3pracTHye-
CKHX BEIIECTB M JPYTHX METabOIHTOB; MOJIEKYISPHO-TEHETHYECKHE — OCIEN0-
BaTEJIbHOCTH HYKJIEOTH/IOB H COOTHOLICHHE CYMM a30THCTBIX OCHOBAHHH B MO-
nexynax PHK u JIHK u 1.1. [2-4].

Jlns oco3HaHMS CTy[IEHTaMH KaKIOH M3 Ha3BaHHBIX IPYII KPUTEPHER
B XOJI¢ W3y4YeHHsl UCIHHIUIHHBI HEOOXO/IMMO Pealn30BaTh CBS3M C PSLIOM ecTe-
CTBEHHBIX JIHCILHIUIMH, B TOM YHCJIE U C XAMHUYECKAMH HayKaMH.

HarnsHbIM npuMepoM aKTyalH3alHi 3HAHUH CTY[EHTOB B OOJIaCTH XH-
MHH SIBIISIETCS H3yYeHHe OMOXMMHYECKUX KPUTEPHEB IIPEACTABHTENEH pasiiuy-
HBIX OTJEJIOB BOAOPOCIEH, B YaCTHOCTH COCTaBa PracTHYECKHX BEIIECTB, T.e.
BEIECTB, BPEMEHHO WM IOCTOSHHO BhIBEICHHBIX M3 0OOMEHa BEIeCTB U Haxo-
JIAIMMCS B KJIETKEe B HEaKTHBHOM COCTOSIHHH.

Ha sToMm 3Tane y npenojaBatensi BO3HUKaeT HEOOXOMUMOCTD aKTyaH3u-
POBaTh 3HAHUS CTY/IEHTOB U3 00JIACTH OPraHUYECKOi U OHOJIOrHYECKON XUMHH.

CTyneHTsl B Xoze H3y4eHHMS paszeiia «AJBIOJOIHs» JOIDKHBI YCBOHTS,
4TO COCTAB U INPUPOJA PracTHYECKUX BEIIECTB Pa3zIMYHBIX IPYINI BOZOpOCHeH
IIOCTOSIHHBI M, KaK MpaBHJIO, CXO/HBI B paMKax oTiena. Baxkneimei rpynnoi
SPracTHYECKHX BeIeCTB SB/SIOTCS 3allacHble BellecTBa. llpenMyinecTBEHHO
3TO MOJHCaXapHIbli, Maca H T.II.

IlpoBesieM aHanM3 cocTaBa 3amacHBIX BEILIECTB NPEACTABUTENSH pas3ind-
HBIX OT/IEJIOB BOJOPOCIIEH.

Kpaxman ((CeHjoOs),) — OCHOBHOE pe3epBHOE 3allaCHOE BELIECTBO BhIC-
KX pacTeHu#l U MHorux Bopopocneil. [To xumuueckoil cTpykType sABisSeTCS
IIOJIHCAXapUIoM, KoTopsiii Ha 10-12 % cocrouT M3 amunosbl U Ha 80-90 %
H3 amusIoneKTHHa. KoauyecTBO OCTAaTKOB IITIOKO3bI HCYHCIISETCS HECKOJIbKAMH
TBHICSTYAMH.

Kpaxman xapakrepen [yisi MNpeNCTaBHTENEH CaMOr0 MHOI'OYHCIEHHOIO
ornena Chlorophyta, 61M3KuX K HEM MaKpOCKONHMYECKHM BOJOPOCISAM OTAelad
Charophyta, a TaxXke TPECHOBOAHBIM IMHO(GHUTOBBIM Bomopocism. Kpaxmall
y BOJIOpOCIIeH Yallle HaKaljuBaeTcs B THPEHOH1aX, KOTOPEIE pacnojararTcs Ha
xjoporactax (xpomarodopax). ¥V 3eneHsx Bojopocnei knacca Siphonophy-
ceae, XpOMe XJIOPOILIACTOB, B IMTOIIA3Me COAEPXKATCs JeHKONIacThl, y4acT-
BYIOIHME B HAKOIUIEHUH Kpaxmaia.

Y [pyrHX rpynm BOZOpPOCIEH B KayecTBE 3aaCHBIX BELIECTB BBICTYNAOT
Gnu3Kue K KpaxMmaiy COeMHEHMS, IPOU3BOIHBIE TIFOKO3bL.

Kpaxmanonono6Hoe BewiecTBO mnoiImMcaxapuji TrpaHysio3a XapakTepHoO
B Ka4eCTBE 3allaCHBIX MPOJYKTOB JUIsi KJIETOK IMPOKAPUOTHYECKHX Bozopocel
ornena  Cyanophyta. J10oT mNommMcaxapua Taxke o0pazoBaH MoOJEKyAaMil
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D-T7110K03B1, KOTOPhIE CBSI3aHbI INIMKO3U/THBIMH CBS3AMH. | paHyo3a, Takxke Kax
¥ Kpaxmall, IpH B3auMozeicTBHH ¢ HomoM (pactBop JItoroist) jaer cuHee OK-
paliMBaHpe, 110 KOTOPOMY MOJKHO CYIMTh O pacHpeleleHHH MHOTOUHCIICHHHBIX
MEJIKHX TPaHyJI TPaHyNIo3bl B HUTOILIA3Me KJISTKH [HaHeH.

3amacHbIMH MoONUcaxapuaaMu otaena Phaeophyta SBIseTCs TaMUHAPUHBI
(raMuHapanpl), KOTOphl€ HaKaIUIMBAIOTCA B LHMTOIUIazMe. JIaMHHApUHBI T10-
CTPOEHBI M3 OCTAaTKOB [D-IIIIOKOIIMPAHO3bI, COCAMHEHHBIX B JIMHCHHBIE IEITH,
WJIH MOTYT COZIepXaTh ciabopa3BeTBIIeHHbIE MOJIeKyJIbl. JlaMuHapaHsl U3 pas-
HBIX BHJIOB BOJOpPOC/IEH pa3NHyalOTCs CTENEeHbIO Pa3BEeTBJIEHHS MOJIEKYJl, CO-
Jiep)KaHueM MAHHHTA, YHCJIOM W B3aHMHBIM pacroyioxkeHHeM f-1,6-cBsizeit, Be-
JIMYMHOH MONEeKyIApHOH Macchl. JlaMHHapHHbI — OeclBETHBIC aMOp(HBIe Belle-
cTa 6e3 3amaxa M BKyca, He PaCTBOPHMBI B OPIaHHYECKHX PACTBOPHTENSX, JIET-
KO pacTBOPMMEI B Topsued BoJe, B XOJIOAHOM BOJE PaCTBOPHMBI TOJIBKO pas-
BETBJICHHBIE WM oboranieHHsie $-1:6-CBA3IMHA B JIHHEHHBIX LeNsAX JaMHHAPH-
Hbl [4]. Yame Bcero HCTOYHHKOM «PAcTBOPHMOIO» JIAMUHAPHUHA SIBIISIETCS BO-
nopocnk Laminaria digitata, a «HepactBopumoro» — Laminaria hyperborea.

K rpynne nmaMHHapMHOB OTHOCSTCS TaKXe€ XPHU30JIAMHHAPHH, JIEWKO3HH,
napaMuioH. [IpacyTcTBHe XpU30NaMHHAPHHA YCTAHOBIEHO y NpEACTaBUTEINEH
Bacillariophyta, pasnoxrytuxkoBeix Xanthophyta w Chrysophyta. Xpusonamu-
HapvH 4acTo OTKJanbiBaeTcs BHe xjopormacta. Ilapamunion Bomopocrneit otje-
na Euglenophyta otknanpiaercs 1160 B KPYIHBIX XJOPOILIACTAX BOKPYT IHpe-
HOMJIOB, THOO B BUJE IPaHyJI B IUTOILIA3ME.

VY Rhodophyta 0CHOBHO} 3amacHON MPOLYKT — T.H. «BarpsiHKOBbIH Kpax-
Majl», HakKalJMBAalOIIMHACS B LUTOIUIa3Me B BHJe 3epeH. Hapsamy c nunupamu
GarpsHKOBBIH Kpaxman Taloke 3anacaercs y Bopopocieit otaena Cryptophyla.
barpsankoBbIi Kpaxman OTIHYaeTcs OT KpaxMalia pacTeHuH, OIM3Kuil K aMuIio-
NEeKTUHY M TJIMKOTEHY M MpeJCTaBiseT coboil a-1,4-rimokaH — HU3KOMOJIEKY-
JSPHBIH YTIEBOIOPOL BIIOPULO3UIIL.

Jlunmue! (Macia) B Ka4ecTBe 3allaCHOTO BEIEeCTBa B KIIETKE BCTPEYaIOTCs
y psiia Ipynnm BOJOpOCIeH, B TOM 4ucie Bojopocne# otaenoB Chlorophyta,
Chrysophyta, Xanthophyta, Cryptophyta, Bacillariophyta, Phaeophyta, Cyano-
phyta. V Mopckux TMHOMHTOBBIX, TOMUMO JIMIIUIOB, HAKAIUIMBAIOTCS CTEPOJIBI
(mapoctupon). IlpencraButenu Cyanophyta HakalIMBaIOT Aunudbl B BHUIE
rpaHy NONH-f-OKCHMAcisHas KHCIIOTa, H B OT/EJbHBIX CIy4asx COAepKaHue
JUMIUA0B MOXeT pocTurate 10 70 % cyxoro BelmecTBa KJCTOK. 3alacHble HO-
mdocdaTsl B BHJIe BOTIOTUHOBBIX I'PaHYJI XapakTepHBI IJIsi BOAOPOCHEH oTe-
noB Xanthophyta, Bacillariophyta, Cyanophyta. Tlomapochars! HCoIb3yrOTCS
KJIETKaMH KaK HCTOuHMK (ocdopa. I[TomadocdaTer comepxat Makpo3prayeckue
CBSI3M M SBJAIOTCS JENO SHEPIMHM, XOTS UX pPOJb KaK MCTOYHMKA OJHEPTHH
He3HAYHTebHA.

B xone usyuenus pasnena «AJIBroJorus» CTYJEHTHl 3alOJHAIOT CPAaBHU-
Tejibiyl0 Ta6iiily, B KOTOpOl OLEHHBAIOT BOJOPOCIH IO PSULy KpPHTEpPHEB,
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B TOM YHCJIe CHCTEMATHYECKOE TTOJIOKEHHE, COCTAB KJIETOYHOM CTEHKH, KOJIHYe-
CTBO szep, Gpopma xpomaTodopa, HanHdHe IHPEHOHNIOB, GOTOCHHTETHYECKHE
IIATMEHTHI, 3allacHble BEIECTBA, IIOKOAIUECs CTAIHH, CIIOCOObI Pa3MHOKEHHs,
THII YepeJIOBaHUA NOKOJIEHHH B JKM3HEHHOM LMK, TOMHHHUPYIOLIee MOKOJe-
Hue. ITomoOHBIM MOAXOA IO3BOJAET CONOCTABJIATH Ka4eCTBEHHbIE XapaKTe-
PMCTHKH OT[ENBHBIX MpeJACTaBUTeNeH pa3jinuyHbIX TAaKCOHOMHYECKHX IPYHn
BOJIOPOCIIEH.

Takum 06pa3zoM, MEXIPEMETHLIE CBS3H B €CTECTBO3HAHHHU CIOCOOCTBY-
IOT Pa3BUTHIO CHCTEMHOIO MOAXOAA K IO3HAHMIO MPUPO/IbL, CTHMYTUPYIOT JIyY-
Iee yCBOGHHE MarepHaa, CIocOOCTBYIOT Pa3sBUTHIO MBILIJIEHHS, [OBBILAIOT
HHTepec K y4eOHOM TUCLHUIUITHHE H HAyKe B IEJIOM, BJIMSIOT HA MTOBBIIICHHE Ka-
4ecTBa 3HaHUH, QOPMHUPYIOT yMEHHE HCIONL30BaTh YUeOHYI0 ITMTepaTypy, aHa~
JIM3UPOBATE, CONOCTABIIATh (HAaKTHI H3 Pa3iIM4HEIX 001acTel 3HAHMH.
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