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HNHpopMainOHHBIEC TEXHOJIOTHMH M 0a3bI JAHHBIX B OllCHKE 3eMeJIbHbIX PeCypcoB

HUHDOOPMALINUA O 3EMEJIBHBIX U I[IOYBEHHBIX PECYPCAX POCCHU

Hcropus coopa nousenHoi uadopmanum B Poccnu.

Ilousennoe kapmoczpaguposanue. Ilepprie mnouBeHHble KapThl XIX B. TocymapcTBeHHas
nouBeHHas kapta M 1:1 000 000. ITouBennas xkapra PCOCP M 1:2 500 000 (1988). HaumonanbsHbII
aTiac nouB P® (2011). Kapra nouBeHHO-3K0J0rHuecKoro paionuposanus PO (2013).

Ilousennaa ungopmamuxa, wuugpoeoe kapmozpaguposanue u 6azpl OAHHBIX. DTaTbI
CTaHOBJIEHUS TouBeHHOW HH(popmatuku B Poccuun. IlouBenHO-reorpaduueckue MHGOOPMAIMOHHBIE
cuctembl. CD “Land Resources of Russia”.

IHouBenHo-reorpaguyeckas 6a3za ganubix Poccuu — II'BJI. OcHoBa U NpeAnoOChUTKH CO3/IaHUS
[TouBenno-reorpaduueckoit 6a3bl qaHHbIX. Lenn u 3agaun npoekra. yHKIIMOHATBHBIE BO3MOKHOCTH
Nudopmanmonnoit cucrembl Ha ocHoBe [II'BJI Poccum. EnuHbIA TOCYyIapCTBEHHBIH peecTp
MOYBEHHBIX pecypcoB Poccum (2014).

OCHOBbI TEOPHU bA3 JJAHHBIX, 'EOMH®OPMATUKHU U [IPOCTPAHCTBEHHOI O
AHAJIN3A

OcHoBbI Teopum 6a3 JaHHBIX. [[pUHIUIBI TOCTPOCHUS PENALMOHHBIX MOYBEHHO-aTPHOYTUBHBIX
06a3 nmaHHbIX. Pacmpenenennbie 06a3pl gaHHBIX. [IpoOrembl rapmMoHM3aluu ¥ UHGOPMAIMOHHOTO
oOMeHa MOYBEHHBIMH JTaHHBIMH.

IlonsiTHe mNpOCTpPaHCTBEHHBIX MaHHBIX. [lpencraBnenue reorpaduuecKUMU TMEPEMEHHBIMU
IPaHULl 3€MEJbHBIX YYaCTKOB, IOYBEHHBIX KOHTYpOB, TOYEUHBIX OOCJEI0BaHUM. [Tonsarue
MYJIBTUIIONUTOHOB. [IpecTaBneHne MOYBEHHBIX KOMOUHAIIUH.

Pabora ¢ mpocTpaHcTBeHHbIMU AaHHBIMH. Onepanun oObeAMHEHHS, 0OpPE3KU M IepeceueHHs
reorpapuueckux 00bekTOB. [loHATHE OCKONOYHBIX MONMUroHOB. Omepanuu ¢ aTpubyramu mpu
00paboTke reorpaduIecKux 00BEKTOB.

HUHDOOPMALIMOHHBIE TEXHOJIOI'MU B OLJEHKE 3EMEJIBHBIX PECYPCOB

Nudopmanusi, wucnogb3dyemass B  pacyerax TMPHUIOJHOCTH M  OLEHKe  3eMelb
CeJIbCKOXO03SIiCTBEHHOr0 Ha3HavyeHHsl. OCHOBHbIE BHIbI TPOCTPAHCTBEHHOM U aTpHUOYTHBHOU
uHpopMmanuy, (HOPMHUPYEMOl Ha OCHOBE TOCYAAPCTBEHHBIX WH(MOPMAIMOHHBIX PECYPCOB O
CENIbCKOXO3SUCTBEHHBIX ~ 3eMJsiX. JlaHHBIE W MeTagaHHble, TUIBl  JaHHBIX. [lepeueHb
IIPOCTPAHCTBEHHOM U aTpuOYTUBHON MH(OpPMAaLIUY, UCIIOJIB3YEMOHN B pacueTax MPUTrOAHOCTH U OLIEHKE
3eMellb CeNIbCKOXO03SCTBEHHOT'O HA3HAYCHHUS.

Mertoablt I'HC nns cOopa u 00paGoTKH NPOCTPAHCTBEHHO-ATPUOYTHBHONW HMH(pOpMAUMU B
3a/la4yax OLEHKH 3eMeJbHBbIX pecypcoB. IloHATHe aneMeHTapHOro NouBeHHOro apeana. [lepeuens
tunoBbIx cioeB 'MC u uctounuku ux nosydeHus. Onepanuu NpoCTPaHCTBEHHOTO aHAINM3a, CIIOCOObI
pacueTa aTpuOYTHBHBIX JaHHBIX B 3a/1a4ax OLEHKH 3€MEJbHBIX PECYPCOB.

Nudopmanuonnass cucrema IlouBeHHo-reorpaduueckoii 0a3pl  gaHHbIX Poccum m
CIeNMATN3HPOBAHHBIC NIPOrPaMMBbI B OLlCHKE 3eMeJIbHBIX pecypcoB. IIpocTpaHcTBEeHHBINM aHamu3
JUIsL TIPAKTUYECKOW OIICHKM 3€Mejb CEIbCKOXO3MCTBEHHOTO Ha3HA4YeHMs. AJITOPUTMBI pacuera
[I0Ka3aTesIeil MPUTOAHOCTH U OLIEHKH 3€MEJb CEJIbCKOX03I1CTBEHHOTO HA3HAUYEHUS.

Jlumepamypa:

1. Illoba C.A., Araouna H.0., Konecnuxosa B.M., Moauanoe 3.H., Poyckoe B.A., Cmonboeoi
B.C., Ypyceeckan HU.C., Illlepemem b.B., Kouwwroe /I.E. Ilousennvie pecypcvt Poccuu.
Ilousenno-zeozpaghuueckan 6aza oannvix. M.: 'EOC, 2010.

2. Poockos B.A. Cmanoenenue nousennou ungpopmamuxu // Ilousoseoenue/ 2002, Ne 7, c¢. 858-
866.

3. Kpviwmenko B.C., TI'onozyooe O.M., Konecos B.B., Pviosiney T.B. Ba3zvl oannvix cocmasa
ceoiicme noue. Yueonoe nocooue. Pocmog-na-/lony: H3z0-60 PCIH. 2008.



HCTOpI/Iﬂ U METOJ0J10TUsA IMMOYBOBCACHUA

Hcroxm 3Hanmii 0 mouBe. Arpapusie Mu(dbl. 3apoxaeHue 3emieaenus. [lousa u ee miogopoaue B
COYMHEHMSIX AHTUYHBIX aBTOPOB. 3HaHMs O MOYBE B PA3IMYHBIX YrOJIKAX MUpPa B CpPEIHUE BEKa U B
Onoxy Bospoxnenss. [TomectHbiit yuet 3emens B "[IuciioBeix kaurax" B Poccun XV -XVII BB.
Pa3Butne 3nanuii o mouse B XVII-XIX Bekax B Poccun u 3a pyoexxom. Bxiran M.B. JlomoHocoBa
B pa3BuTue 3HaHuM o0 nouBax. A.T. BonoroB — ocHoBaTenb ONBITHOM arpoHoMuu B Poccum.
HestensHOCT, BOJMBHOTO AKOHOMUYECKOTO 0OImecTBa B 00JIACTM arpOHOMHH M TTOYBOBEICHUS.
OmnbiTHoe neno u arpoxumusi B Poccun XIX B. Ponp Taepa, JIuGuxa u bycceHro B CTaHOBICHHH
arpoxumuu. M3ydeHWe XMMHUM T'yMYCOBBIX BemlecTB. Hawano cucreMaTM4eCKHMX HCCIEeI0BAHUMI
¢usnueckux cBoicTB mouskl. ViccnenoBanus JlapBuHa. Arporeosornueckoe HarpaBjeHHE B HayKe O
nouse. 3apoxkaeHue kaprorpaduu IMOYB B CBSI3M C KaJacTpoBbIMU paboramu. IlepBbie cBOAHBIE
o4BEeHHBIE KapThl EBponeiickoit Poccun.

Bo3nukHoBenne u (opMuUpoBaHHMEe TeHeTHYecKoro mnousoBedeHus. B.B. JlokyyaeB um ero
nocjaenoarean. DopmynupoBaHue  J{oKkydyaeBbIM  OCHOBHBIX  INPUHLMUIIOB  T'€HETHYECKOTO
nouBoBeieHUs. HayuyHoe U mpakTudeckoe 3HaYeHHE 3eMeIbHO-OIIEHOYHBIX PaboT Mo PyKOBOACTBOM
HokydaeBa. Ocobas iecHast SKCIIeANIHS TT0 OOpHOE ¢ 3aCyXOi B cTEMHBIX oOnacTsax Poccun. Yuenue
JlokyuaeBa 0 30Hax mnpuponbl. OpraHuzanus MOYBEHHOM KOMHCCHM U KypHasa «llouBoBeneHue».
IlepBast B Poccun kadenpa mousoBenenus. [uckyccust [loxyuaeBa um Koctbruera. Brian H.M.
Cubuprnena, I1.A. Kocteruepa, I'.H. Bricorikoro, K.JI. 'muaku B pa3BuTue mouBoBeaeHus. [louBeHHO-
KapTorpaguueckue paboTel B Asmarckoil yactu Poccum B cBsi3u ¢ 3eMenbHOi pedopmoii TLA.
CronsinuHa.

IMouBoBenenue B Poccun u 3apy0eskHbIX cTpaHax B nepBble aecaruieTus XX B. Pa3Butue Hayku
o mouBe B MockoBckoMm yHuBepcurere, llerepOyprckoM secHoM wuHCTUTYTe U [leTpoBckoit
cenbckoxo3siiictBenHon akanemun. A.H.Cabanun, [1.C.Koccosuu, JI.H.IIpsaumaukos. Pons HaydHO-
OOIIECTBEHHBIX OpraHM3alii B pa3BUTUM MouBoBeneHUss B Poccun. CTaHOBIEHHWE U pa3BHUTHE
reHeTH4Yeckoro u arpoHomuueckoro mouBoBefeHuss B CIIA. B. Twmerapa, K. MapOyrT.
PacmipocTpanenue wuael JOKy4yaeBCKOTO TIOYBOBEACHHMS B 3apyOexHBIX cTpaHax. [lepBble
arporeoJ0rn4ecKre KOHIpeCcChl U MEKIYHAPOIHBIE KOHTPECCHI TOYBOBEIOB.

PaszBurue nouBoBenenuss B CCCP go Beaukoir OteuecTrBeHHoI BoiiHBI 1941-1945rT. Brag B.1.
BepHanckoro B craHoBieHHWE W pa3BuTHE TouBOBeneHHs. Opranuzanus [l0YBEHHOTO WHCTUTYTA
nmenu B.B. [loxyuaeBa. Ponps K./. I'munku, K.K. I'egpoiina, JI.W. Ilpaconosa, b.b. IlonsiHoBa, 1.B.
Tropuna, A.A. Pone B pa3BUTHHM MUPOBOTO U OTEYECTBEHHOT'O TTOUuBOBeieHMsI. YueHue B.P. Bunbsmca
0 BeAyllel poiu OMONOTHYECKOro (hakTopa B MOYBOOOPA30OBAHMM M €T0 3HAYEHHE B 3€MIICICIIHU.
Huckyccus Bunbsimca u IlpsaumnnkoBa mo npobiemam miogopoaus mous. [louBoBeaeHUe B Tojbl
BOWHBI.

Poccuiickoe mouBoBenaenne BO BTOpPoii mosoBuHe XX — Havajge XXI B. CranuHCckuil maH
npeobpazoBanus mpuponabl. OtpunarensHoe BiausHue ceccun BACXHWIT 1948 1. Ha pasButue
6uonorun u nouBoBeaeHus. Coznanue knaccupukanuu nous CCCP u I'ocynapcTBeHHON MOYBEHHOM
kaptbl. OcBoeHue nenunbl. Pa3sutue nouBoseneHus: B MI'Y umenu M.B. JlomonocoBa. B.A. Kona u
W.I1. T'epacumoB. JIoCTHKEHUSI OTE€UECTBEHHOT'O TTOYBOBEICHUS B PA3IMYHBIX 00JACTIX. AKTyaIbHBIC
mpoOJieMbl OXpaHbl TOYB. MEXIyHApOJHbIE JOKYMEHTHI M COIJIAIIEHUS IO MPEAOTBPAIICHUIO
Jerpajallid  TIOYBEHHOTO TIOKpoBa. YdYeHwe 00 »dKojormdyeckux (yHkmusax mouB [.B.
J10GpOBOIBCKOTO.

Pa3BuTne nmouBoBeneHus 3a pyoe:kom B XX Beke. OCHOBHbIe Hay4yHbIe HIKO0Jbl. OcoOCHHOCTH
Hay4YHbIX ouBeHHBIX 1IK0N B CILIA, I'epmanuu n @panuun. Kpatkuit 0630p pa3BUTHS TOYBOBEICHUS
B EBpone, ABctpanuu, Kanage, ctpanax Asum u JlatuHckoil Amepuku. OCHOBHbBIE MPHOPUTETHI
COBPEMEHHOTO [TIOYBOBEICHUS.

Opranuszanus nousBoseaeHusi B Poccuu u 3a pyoeskom. Opranuzanys MOYBEHHBIX UCCIEIOBAHUI B
CCCP u B coBpemenHoii Poccun. YHuBepcurerckass Hayka. IlouBennbie cimyxObl. OcoOeHHOCTH
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IIOYBEHHBIX HCCJIENOBaHMM B pas3HbIX cTpaHax. KoHcynpTaTMBHAas rpynmna MEXIYHAPOIHBIX
CEeIBbCKOXO3IMCTBEHHBIX UCCIIEIOBAHMIA.

Oo0mectBa nousoBenoB B Poccun m mupe. Pons Mexaynaponnoro, Beecoroznoro u Poccuiickoro
([JoxydaeBckoro) oOumiectBa IOYBOBEJOB B Pa3BUTUM HayKd O IouBe. VICTOpHs IOYBEHHBIX
opranu3zanuii B Poccun. MexrynapoaHoe o011ecTBO O4BOBEI0B.

MupoBble nouBeHHble Kjaaccupukaumu. CoBpeMEHHblE NPHUHLMUIBI KiIacCU(PUKALUMU I0YB B
OTCUYCCTBCHHOM, aMCPUKAHCKOM U MCKAYHAPOIHOM ITOYBOBCICHHU. MI/IpOBLIe K.HaCCI/I(bI/IKaL[I/II/I II04YB
(Soil Taxonomy u WRB for Soil Resources).

Metogosnoruyeckne BONPOCHI COBPEMEHHOI0 NMO4YBOBedeHMs. llepuonusanuss MCTOpUM HAayKH O
nmouse. MeToI0JIOrMYeCKOe 3HAYCHUE HAYYHBIX IUCKYCCHUH B MCTOPUU INTOYBOBEJIEHHS M arpOXHMHHU.
I/ICTOpI/I‘IeCKI/Ie n MCTOOOJOIHYCCKUC 0COOEHHOCTH PpasBUTHA TIOYBOBCACHUS. I'eneTnueckas
Mertonosorus. [louBoBeieHNEe Kak arpapHO-OPUEHTUPOBAHHASA U DKOJOTMYECKas AUCHHIIIMHA. MecTo
" pOJIb IMOYBOBCACHUS B CUCTEMC €CCTCCTBCHHBIX HAYK.

Jluteparypa:
Jo6posonbekuii I'.B. Jlekiuu mo ucTopuy 1 METOA0JIOTHH MoYBoBeicH s, M.: 131-Bo MockoBCKOTO
yHuBepcurera, 2010.

Xumuyeckoe 3arpsizHeHue 0nocgepsol

AnTpornoreHHasi Aerpanauus Ouochepbl, BHABI M NPUYUHBL. XHUMUYECKOE 3arpsi3HEHHE —
HauOoJsee onacHbI BUJ AETpajallii 3KOCUCTEMBL. 3arps3HSIOLINE BEIIECTBA, ONPECICHNUE TTOHATHUS.
Knaccudukanus 3arps3HSONMX BEIIECTB, IOKa3aTeId CTEMNEHH OMACHOCTH M KPUTEPUU UX
yctanoBieHus. [loporoBeie u OecmoporoBeie mosuttoTaHThl. B.UM. BepHajackuit 0 reoxummudeckoi
NEeSTENbHOCTH 4YeloBeKa. TeXHO(DUIPHOCTh XMMHUYECKUX BEIIECTB — IOKa3aTellb 3KOJOTHYECKOTO
COCTOSIHHSI OKpY>KaroIIei cpeabl. XapakTep, MaciTaObl pacpoCTPAHECHUSI 3arps3HAIONINX BEIIECTB U
ypoBHU 3arpsisHeHHss Ouochepsl. DakTopbl, 00YCIOBIMBAIOIIME 3arps3HEHHE TPUPOIHBIX Cper,
nepepacrpeielieHue M MPEeBpaIIeHUs 3arps3HAIONINX BEIECTB B Onocdepe. BrusHre XUMUYECKIX U
(Gbu3MYECKUX CBOMCTB MOYB, MHHEPAJIOTHUYECKOr0 COCTaBa, BOJAHO-BO3AYILIHOTO  pPEXHMA,
MUKpPOOHOJIOTMYECKOTO COCTOSIHMSI I0YB HA MPEBPALLEHUE U 3aKPEIICHUE 3arpsA3HSAIOIINX BEIIECTB B
nouBax. buomHAMKAIMS 3arpsA3HEHUST SKOCHUCTEMBL. MeIUKO-OMONIOTHYeCKHe AacTleKThl BIUSHUS
3arpsi3HEHUs Ha Onocdepy.

[Toaxoasl 1 METOABI HOPMUPOBAHUS COACPKAHUSA XUMUUECKUX BEUIECTB B IPUPOAHBIX Cpeaax.
Oco0eHHOCTH HOPMHPOBAHUS BELIECTB B pa3HbIX cpenax (BO3AyX, Boja, MouBbl). JloCTOMHCTBA U
HEJOCTAaTKU NPUMEHSAEMBIX BUJIOB HOPMUPOBAHUS COJAEP/KAHUSA XUMHUYECKUX BEILECTB B MPUPOIHBIX
oObekTax. [loHsTHE O MpEeneNnbHO NOMYCTUMBIX KOHIEHTPALUSIX XUMUUYECKHX BEUIECTB B MPUPOJIHBIX
cpelax. 3Ha4YeHHE DKOJIOTMUECKOr0 MOHUTOPHMHIA, SKOJIOIMYECKON 3KcnepTusbl, nporpammel OBOC
U1 0OecTIeyeHHs OXpaHbl OKPYXKAIOIIEH Cpesibl OT 3arps3HEHMS.

3arpsasHeHue Ouochepbl OKCHUAAMU YIIEpojaa, cepbl, a30Ta. VCTOUHUKM 3arps3HEHUs
ouocgepsl oKkcuaaMu yriepoja, cepbl, azoTa. JIokanpHble U T7100aIbHBIE MMOCIEACTBUS 3arps3HEHUs
O6uocdepsl OKCHaMU yriepoja, a3ora, cepbl. [IpeBpalieHus: OKCHIOB cepbl U a30Ta B aTMocdepe.
Camoounmienue atmocdepbl. KucioTHble AOXKAM U WX HCTOYHHMKH. DKOJIOTMYECKHUE IOCIEICTBHS
JeMCTBUSL KUCIBIX OOXAeW Ha aTMmocdepy, ruapocdepy, mnouBy. KuciaoTHo-ocHOBHas OydepHOCTh
nouB. [IpsiMoe 1 KOCBEHHOE EeHCTBHE KUCIBIX OCAJIKOB HAa pacTeHus. JIuxeonHaukanus.

3arpsasHeHue Ouocdepsl OTXOAAMH OCHOBHBIX OTpaciiel MpPOMBIIUIEHHOCTH. DopMbl
MOCTYIJICHUSI 3arpsA3HAIOIIMX BELIECTB B OKPYXKAIIIYI0 cpefy. TeXHOTeHHbIE acCOLUaluu
XMMHMUYECKHX DJJIEMEHTOB B OTXO0JaX pa3iM4YHbIX oOTpacied mnpombiinuieHHocTu. llokasaTtenn
3arpsi3HEHUs] MOYB HEOPraHMYeCKUMHU MOJUII0TaHTaMu. MexaHu3Mbl TpaHC(hOpMaluu COeAMHEHUN
HEOPraHMYeCKUX TMOJUIIOTAaHTOB B JaHamadre. ['eoxumuueckue Oapbepbl Ha IYyTH MHIpalUU
HEOPraHMYECKUX MOJUIFOTAaHTOB.



BrnusiHue 3arpsA3HAIONIMX BEIIECTB HEOPraHWYECKOH MPHUPOJIBI Ha arpolleHO3bl. MUHEpaIbHbIE
ynoOpeHHss Kak BO3MOXHBI WCTOYHUK 3arps3HeHuss 1ouB. [locTyruieHne B arpoIeHO3BI
3arps3HSAIONIMX BEIECTB C TPAJAWIMOHHBIMH M HETPAIUIMOHHBIMU OPraHUYECKUMU YAOOPEHHUSIMH.
DKOJIOTUYECKHE TOCIE/ICTBUS BHECEHUS B TMOYBbl MecTUUUAOB. DakTopbl, BIHUAOIIME Ha
IpeBpalleHus], yCTOWIMBOCTh U NIepepacipe/ieieHUue MeCTUIIUI0B B TIOYBE.

Oprannyeckie SKOTOKCHKAHTBI: COCTaB, CBOWCTBA, HCTOYHHUKH MOCTYIICHHUS B OKPYKAIOIIYIO
cpeny, BIusiHUE Ha Ouocdepy, abMoTHYecKre U OMOTHUECKUE MPOLIEeCChl TpaHchopManuu B duocdepe.
JIeTOKCUKAIMs 3arps3HEHHBIX II0YB. BiHsHWE HAa TPHUPOAHBIE CPEIbl 3arps3HeHUs HEePTHIO U
HeTenpoaykTaMH. 3arpsisHeHHe Ouocdepbl MPOAYKTaMH M OTXoJaMH HedTenoObIBalomeld U
He(renepepabaThIBatONIel MPOMBIIIIEHHOCTH. McTrounmku 3arpsizHeHus. CBoiictBa HedTH U
HE(PTENPOJYKTOB, BIMAIONIME HAa MX HAKOIUIGHWE W TpaHCHOpMAIMIO B TMPHUPOIHBIX Cperax.
30HaNbHBIE 0COOCHHOCTH (HOPMHUPOBAHMS IKOJOTUUYECKOW OOCTAHOBKHM B 3arps3HEHHBIX HE(DTHIO H
HedTenpoaykTamu naHamadrax. [IpupoaHsie U TeXHOreHHbIE (DaKTOPBI, BIHUSIOMINE HA 3arpsa3HEHUE
MPUPOJIHBIX cpell HeThIo U HedTenpoayKTaMu. Bo3MOKHOCTh caMOOYHIIIEHHUS TIOYB OT 3arpsi3HEHUSI.

PexynpTuBanms u peabuiuTanus 3arps3HEHHBIX MOYB. OCOOEHHOCTH peabWIMTAlluN TIOYB
pa3HbIX TNPUPOAHBIX 30H, 3arpsA3HEHHBIX pa3HbIMM TPYNINAMH  3arpsA3HSIONIMX — BEIIECTB.
D¢ dheKkTHBHOCTH peKyIbTHUBAIIMY TTOYB. PEKOMEHIaIINH 110 HCTIONB30BAHUIO 3arPsI3HEHHBIX MTOYB.

OcHoBHas uTEpaTypa
Morty3oBa I'.B., KaprioBa E.A. Xumuueckoe 3arpsizsHeHHEe OHOC(Ephl ¥ €r0 IKOJIOTMUECKUE
nocneacteus. M.: MI'Y. 2013.

JlonoJIHUTeILHAS JIUTEpaTypa
Opmnos JI.C., Canoaukosa JL.K., JIozanosckas M.H. Dkxonorust u oxpana 6uocdeps! npu
XUMHUYECKOM 3arpsizHeHuu. M.: Beicias mkosna. 2002.
KysnenoB A.E., I'pagoBa H.b. Hayunsie ocHOBBI 5K00M0TeXHONMOTHHU. U3naTenscTBo: Mup ['ox:
2006, 504c.
N3zpasns KO.A. Dxosorust 1 KOHTPOIb COCTOSHUS pUpoaHon cpeabl. M.: 'mapomereonsaar. 1984.
Okonorudeckas xumus. [lox pen. ®@. Kopre. M.: Mup, 1997.

MaremaTu4eckoe MOie IMPOBAHUE B I0YBOBEICHUHU
Marematunsanus Hayku. MatemaTu3anus oYBOBEACHUS.
Cucremnblii  aHanu3. Maremarnueckoe  MOJEIMPOBAaHME  Kak  Hay4yHas  METOJIOJIOTHS.
MHoxecTBEeHHOCTh Mojnenel. MHrtepnperanns wmogaenel. AHATOMHsS MaTEeMaTHYECKUX MOJENei
(mepeMeHHBIE COCTOSIHMS, BHEIIHUE IIEPEMEHHBIE, KOHTPOJIUPYIOLINE IIEPEMEHHbIE, MATEMAaTUYECKUE
ypaBHEHUS, TapaMEeTPhl, YHUBEPCAIbHbIE KOHCTAHTHI). BIUNCIUTEIbHBINA SKCIIEPUMEHT.
OcobeHHOCTH TOYBBI Kak OObekTa MojenupoBaHus. CI0XHOCTb, OTKPBITOCTb, JUHAMUYHOCTD,
HEJIMHEHHOCTh, HEPAPXUYHOCTh, IPOCTPAHCTBEHHO-BPEMEHHAs T€TEPOTr€HHOCTb.
Knaccudukanus wmopeneid (KOHIENTyaldbHbIE — MaTEMaTHYECKHE, aHAIUTUYCCKUE-YUCIICHHBIC,
JUCKPETHBIE —HEINpPEPBIBHBIE; CTATUYECKUE -JUHAMHAYECKHE; TOYEUHBbIE- IIPOCTPAHCTBEHHBIC;
JNETEPMUHUPOBaHHbIE- CTOXacTHUYECKHE). OCHOBHBIE METOJOJOTMYECKUE MPUHIMIBI MOJECIUPOBAHMS
(MIpUHIMI WUTEPaTUBHOCTH WU MIPHUHLHUII COOTBETCTBHMSI TOUYHOCTH U CIIO)KHOCTH). XapaKTepUCTHKA
Mojienel (pealluCTUYHOCTh, TOYHOCTb, OOLIHOCTb, HArJSIHOCTh, MOAYJIBHOCTB; CIOCOOHOCTH K
KaueCTBEHHOMY M KOJMYECTBEHHOMY Pa3BUTHIO).
Dtanbl MOCTPOCHHUS] MATEMaTUYECKHX MOJEJIEH CJIOXKHBIX JAUHaMU4eckux cucteM. I[locTaHoBKa
3a/1a4M; BbIOOp 00BEKTA UCCIEIOBAHUS U OIIpPE/IeJIeHHE €r0 BPEMEHHbBIX U MPOCTPAHCTBEHHBIX IPAHULL;
cOOp HEOOXOIMMBIX JAaHHBIX W OIEHKa WX KAauecTBa; BBIOOP THIMA MOJENH; KOHICTTYaIH3allHs
Mozenu; (Gopmanu3anus MOJEIH; BbIOOp METoJla peIlleHHus; pealn3alus MOJAeNu; BepuduKauus
MOJIETIU; aHAJIU3 YYBCTBUTEIHHOCTH; KATHOPOBKA; IPOBEPKA; 3aKIIOUUTEIHHBIN CHHTE3.
Juuamuyeckue Mozaenu. Mcrnonp3yemsblili MaTeMaTHYecKui amnmapar. @azoBoe npoctpancTBo. PazoBast
tpaekTopusi. ®a3oBbiii nopTpeT. CTallMOHAPHOE COCTOSIHUE CUCTEMBI.



IIpumeprpl mpocTEMIIMX JMHEWHBIX JAMHAMHUYECKUX Mozeneil. Mogens ManeTyca (Mozaenb
HKCIIOHEHIIMAJILHOTO POCTa YHCIEHHOCTU MOMYJSALKHK). YYeT BpEMEHHOW HepapXHuH IMPOLEeCCOB MpU
NOCTPOCHUH JUHAMHYECKUX MOJIeTeH («OBICTPBICY, «CPEIHUE» H «MEIJICHHBIC) TIEPEMEHHEIE).
KauectBeHHOE HcciiejoBaHME NHUHAMUYECKUX Mojeneil. OCHOBOITOJIOKHUKH KaueCTBEHHON TEOPUHU
muddepeHanbHbIX  ypaBHeHMHA.  [loHATHE ~ YCTOHYMBOCTH  CTAllMOHAPHOTO  COCTOSIHHMAL
AHaTUTHYECKUNA METOJ MCCIIeIOBAaHUSI YCTOWYMBOCTH CTAIMOHAPHOTO COCTOSTHUS (MeTo JIsmyHoBa).
KauecTBeHHOE nccie10BaHUE JOTUCTUYECKON MOJEIIH.

Henunelnsle quHamudeckue Moaenn. OcoOEHHOCTH MOBEAEHNS HETUHENHBIX JUHAMUYECKUX CUCTEM:
MYJIbTHCTAIIHOHAPHOCTD; KaTacTpodbl; aBTOKoJeOaHus; AMHaMU4eckuil xaoc. [lonsTue aTTpakTop u
KadyeCTBEHHbIE OCOOCHHOCTH aTTpakTopoB. ATttpakTtop Jlopenma. CaMoopraHu3amusi HEIMHEHHBIX
OTKPBITBIX TUHAMUYECKHX cucTeM. [louBooOpazoBaHme Kak CHHEPreTHUYECKU poIiecc.
MatemaTnueckoe MOAeNMpOBaHHE OMOreoXMMHUYECKUX LUKIOB. McTopus Bompoca. Knaccudukanus
MoJieeld OMOre0XUMHUYECKUX IMKIOB B COOTBETCTBUH C MPOCTPAHCTBEHHO-BPEMEHHBIM MacIITaboM.
OCHOBHBIE OIX0/IbI K MOAECIUPOBAHUIO INHAMKN OPraHUYECKOIO BEIIECTBA IMOYB.
KoMmmapT™MeHTanbHbIE MOJENIM KpyroBopora yriepoga. llpornecc-opueHTMpOBaHHBIE MOCIIH.
Poramcrenckas wmozens RothC. Mogens Century. MogenupoBaHie CKOPOCTH — pa3jiOXKeHUs
OpPraHMYECKOTO BEIIeCTBA TOYB B 3aBUCHUMOCTH OT YCJIOBUW cpenbl. Pemymupyrommii daktop.
Temmnepatypnsiii pakrop, @akTop BaaxHocTH. TekcTypHBIH GakTop. Moaens Struc-C.

I'moGanbupie Monenu. IlouBeHHBIE OMOTCOXMMHUYECKHE MOJENH, BXOASIIME B TJI00ATbHBIE
KJIINMAaTHYECKUE MOJIEIIH.

Mogens mnoryomeHus BemecTB pacTeHussMu.  KauecTBeHHas cTpykTypa wmojenu. OCHOBHBIE
rnapaMeTpbl MOAENH. AHaIU3 MOJEIN Ha YyBCTBUTEIBHOCTD.

@ynkiyy, Hambonee  ymoTpeOHWTenbHbIE B TOo4YBOBeAeHHH. OIeHKa MapamMeTpoB, MX CBS3b CO
CBOMCTBaMH I0OYB.

MareMaTtnueckue ypaBHEHUs U1l ONMCAHMS SKCIIEPUMEHTAIbHBIX JaHHBIX.

Ouznyeckoe 000CHOBaHHME  MOJENEH  BIaromepeHoca C  HCIOJIb30BaHHEM OCHOBHBIX
runpodpusndeckux Gpynkmii. CeToyHas cxema pacyera.

DKcrnepuMeHTaIbHOE 00ecliedeHne MOJeNeii: HavalbHble M TpaHU4YHbIe yciaoBHs (3 ycioBus Ha
HWDKHEH rpaHuIle), TOYBEHHbIC (DYHKIIMHA U KOHCTaHTHI.

[Ipenpoueccop 1 mocTIpoueccop MoAeNeH ABUAKEHUS BIard U TeIia.

Anantanigs ¥ mpoBepKa MojieNiel SKCIepUMEeHTaIbHBIMU JaHHbIMU. Kputepuu: 1) kputepuii Caiiepra,
2) cpenHsisi KBaJapaThyeckas OIIMOKa MMUTAIUM, 3) HOpMaju3oBaHHas OOBeKTHas GyHKIUs, 4)
K03 (HULIMEHTHI KOPPEISILIUYA U aBTOKOPPEISALIUU.

CocraBistomass  «MCTOYHUK/CTOK» B KOHBEKTHBHO-TU(G(Y3MOHHOM  YpPaBHEHHUH  IEpeHoca.
dusnueckue sIBICHUS, BKIIOYAIOLIUECS B 3Ty COCTABIIAIOILYIO: HOHHBII 00MeH, copOLus, pa3jioKeHue,
poct. X onucanne B MaTEMaTHUECKUX MOJEISIX.

Mopenn nepeHoca Biaru B mHouBax. YpaBHeHue Puuapaca. Bo3MOXHOCTE pelieHuss ypaBHEHWS,
BBeZieHHE UG depeHInanbHOl BilaroeMkoctd. Mojenu mnepeHoca Temiga B mouBe. OCHOBHOE
ypaBHeHue Teruionepenoca. [legorpancgepubie pyHKUINU.
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Camapckuii A.A., Muxaiinos A.Il. Matematuueckoe MoaenupoBanue: Mnen. Merons!.
[Tpumepst.//M.: ®uzmatnut, 2001. 2-e uznanwue. - 320c.

ITPOI'PAMMBI ITIOATI'OTOBKMU 11O ITPOPUJIAM
XUMMUSA ITIOYB

Kanuiinoe cocrossnue mous. OopMbl COETUHEHUIN KM, TOKA3aTEIN KAJIUHHOTO COCTOSHUS
MOYB M METOJbl UX ompeneneHus. KanuiiHplil moTeHIMan U noTeHuuanbHas OydepHas criocoOHOCTh
MOYB MO OTHOIIECHHUIO K KaJIMI0, METOAbl UX ompejaesieHus. [louBeHHbIE CBOICTBA, OMpEAEIISIONINE
KJIMHHBIN TTOTSHIMA U KAIMHHYIO O0y(QEepHOCTD.

MeTtoabl xpoMaTorpaguueckoro aHajau3a B nouBoBeaeHun. OcoOeHHOCTH XpoMaTorpaduu
KaK aHanuTHueckoro metona. OCHOBBI TeOpHHM XpomaTorpaduueckoro mponecca. Knaccudukamus
xpomaTorpauueckux MeTonoB. ['a3oBas W JKUIKOCTHAas XxpoMarorpadus, 3aJadyd W MPUEMbI
KaueCTBEHHOTO0 U KOJIMYECTBEHHOIO Xpomarorpaduyeckoro asaiau3a. MeTonbl IpenapaTUBHOM
xpomatorpadun. [Ipumenenne xpomarorpaduu B MIOYBOBEICHUN U SKOJIOTHH.

Metoabl uccjienoBanus TBepaoii ¢gasnl moussl. [Ipouenypsl mpodbooTdopa Mpu XUMHUYECKOM
aHaJM3e TIOYB W TPYHTOB. MeToabl MPOOOMOATOTOBKH, WCIOJIB3YeMblE MPH aHAM3€ COCTaBa
MHUHEpAJIbHBIX U OPraHUYECKUX KOMIIOHEHTOB B IOYBaxX M IpyHTaXx. MeToabl KOHLEHTPUPOBAHUS U
ounctku npoO. Ilpomenypbl KOHTpods KadecTBa MPOOOMOATOTOBKH. (OCHOBBI METOJA PEHTIEH-
nudpakToMeTpun. JlMarHocTUka KaoJMHWUTA, CIIOJl M WUIUTOB, MOHTMOPHIIJIOHUTA, BEPMUKYIUTA U
XJIopuTa 1o Oa3anbHBIM pediiekcam. CMemaHOCIOWHBIE aTFOMOCHIIMKATEL: CTPOSHUE, 3aKOHOMEPHOCTH
YEepeI0BAHMS CJIOEB Pa3HbBIX TUIIOB, TPUEMBI TUArHOCTHKHU.

MeToabl aTOMHOM CNIEKTPOCKONUHN H MACC-CIIEKTPOMETPUN B XUMHYECKOM aHaJIM3€e MO4B.
OcHoBbl MeTOna Macc-cekTpomeTpuu. CrnocoObl HOHHM3aMM W (QparMeHTalMu B Macc-
CIIEKTPOMETPHUH HEOPTAaHUYECKUX M OPTAaHMUECKUX COeMHEHNN. TUIbl Macc-aHAIM3aTOPOB. XpOMaTO-
Macc-criekTpoMetpusi. TanaemHass Macc-crieKTpomeTpus. IlpuMmeHeHue Macc-CIeKTpOMETpUU B
00JacTH TTOYBOBEACHUS U IMOYBCHHO-3KOJOTHICCKOTO MOHUTOPHHTA. BO3MOKHOCTH Ka4eCTBEHHOTO U
KOJIMYECTBEHHOTO aHanu3a. Teopetndeckue ocHOBBI MeTona AAC. Ilpumenenune meronoB ADC u
dboToMeTpHUH TUTAMCHH B XMMHYECKOM aHaiM3e 1mo4B. Bo3smoxHocTH M orpanmdeHus. [lormomenue
CBETOBOTO M3JyueHUs aTomMaMu. CIEKTphI MOIVIONIEHUSI U aHAIUTUYECKUE JTUHUU. OCHOBHOM 3aKOH
cBeTonorjomennsi. VCTOYHMKM  XapaKTePUCTUYECKOTO  M3JIydeHHs. VICTOYHMKM — M3TydeHus
CIUIOLIHOTO crieKTpa. JleTekTophl u3nyyeHus, npumensemsie B AAC.

IlouBeHHAsi KHCJOTHOCTH M KHUCJOTHO-OCHOBHAasi OydgepnHocts mnouB. [louBeHHas
KHCIIOTHOCTh. ECTECTBEHHBIC U aHTPOIOT€HHBIE (PAKTOPHI MOAKUCICHUS MOoUB. DPOPMBI U MOKa3aTeNn
MOYBEHHOW KHCIOTHOCTH. OCHOBBI MEIMOpAIMH KHUCIBIX TouB. KuCIOTHO-OCHOBHast Oy(hepHOCTh
MOYB W METOABbl €€ H3Y4YCHHs] MU KOJIMYECTBEHHOW omeHku. OcHOBHbIE OydepHbIe peakiuH,
MPOTEKAIOIINE TIPH B3aUMOJICHCTBUU TIOYB C KUCJIOTOM M ocHoBaHWeM. Konmenmus OydepHBIX 30H.
CoenuHeHus aqrOMUHHUS B TBepJoi (pase MouBbl U B TOYBEHHOM PACTBOPE, METOIBI OMpEIeNICHus,
BIIMSIHME HAa KUCJIOTHO-OCHOBHBIE CBOMCTBA. TOKCHYHOCTh PACTBOPEHHBIX COCTMHEHUN aTIOMHUHHUS.

BopopacTBopumoe oprannveckoe BemectTBo noun. [lousarue o BogpopactBopumom (BOB) u
pactBopeHHoM (POB) opranudeckom BemiecTBe mouB. BiusHHE 0COOCHHOCTEH MOPOBOTO CTPOCHUS
IOYBHI M 3aII0JIHEHHUs €ro Biarod Ha coctaB U cBoiictBa BOB 1 POB. MeToabl BeleiIeHNUsS, OYHUCTKH,
pa3zeneHuss M aHaiau3a BOJOPACTBOPUMOIO OPraHMYECKOIO BEIIECTBA IOYB. BeniecTBEHHBIN U
¢pakumonsslii cocraB BOB. O0pa3zoBanue u ¢ynknuonansHast poiabs BOB. YcroitunBocts BOB u
CHOCOObI €€ OLIEHKU U MPOTHO3a.

MeToabl MOJIEKYJISPHOH CHEKTPOCKONUM W JIIOMHHecHeHUMH. OCHOBbI METOJO0B
CHEKTPOCKOIIMHU. DJIEKTPOHHBIE CIEKTPBI MOMIONIEHU. MeTOoabl KOJIMYECTBEHHOIO U Ka4ueCTBEHHOTO
aHaJIM3a BEILECTB C IOMOLIBbI0 Y D- U BUIUMOMN CIIEKTPOCKONUU. lIpuMEHEHNE 3IIEKTPOHHBIX CIIEKTPOB
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Ui aHaimu3a OOBEKTOB OKpykaroulei cpensl. MHppakpacHas crekrpockonus. KauecTBeHHBIH u
KOJTMYECTBEHHBIM aHallu3 BEIIECTB M0 WH(pakpacHbIM crnekTpam. OcHOBBI Dypbe-CIeKTPOMETPHUH.
MornekynsipHas  ¢otomomunecuernuus. [lpupoga u  Buasl  momMuHecueHiH.  OCHOBHBIE
XapaKTepUCTHKHU, 3aKOHbl M TMapaMeTpbl JitoMuHecueHuuu. Jluarpamma So6monckoro. Tymenue
JIOMUHECIEHIIUN, €ro BHUIbI W TpuYuHBL. KBaHTOBBIM BbIXOA. Buasl dayopodopos. Obmactu
MpUMEHEeHUs (PIyopUMeTpHH B aHaIu3€e 00BEKTOB OKPYKAIOLIEH Cpebl.

Cnoco0bl Moaudukanmum CIOMCTHIX CHIHKATOB /ISl MNOJYy4YeHHs! JI(PPeKTHBHBIX
copOenToB. MouduKanus CIOUCTHIX CHIMKATOB C MOMOIIbI0 00paboTKu KuciaoToil. Moauduxamus
CJIOMCTBIX CHJIMKATOB C MOMOIIBIO AJIKMI-AMMOHUNHBIX MOHOB U JIPYTUX OPraHUYECKUX COEAMHEHUN
st co3nanus dPGEKTUBHBIX COPOSHTOB OPraHWYECKHUX TMOJUTIOTAHTOB. Moaudukanus TITHHUCTBHIX
MHUHEpAJIOB C MOMOIIBIO TOJUIHIPOKCOKATHOHOB METAJUIOB C IIeNbI0 CcOo3JaHus 3((HEeKTUBHBIX
COpOEHTOB B OTHOILIEHUH TSKEIBIX METa/IoB. BO3MOXKHOCTH HMCIONB30BAHUS CIOUCTHIX CHIIMKATOB
JUISL OYMCTKH MIPUPOAHBIX CPEX OT PaAHOHYKIUIOB.

Iles0uHOCTL NMOYB U KaApOOHATHBLIE paBHOBecHsi B mouBax. IIpupoja menodyHOCTH OYB.
Buzpl 1miesnouHOCTH MOYB M METOJIBI UX ompeneseHus. TeopeTnyeckoe 000CHOBaHUE M MPAKTUYECKOE
MPUMEHEHHE KapOOHATHO-KANBIMEBBIX U KapOOHATHO-HATpueBbIX paBHoBecHil. CooTHomenue pH,
KapOOHAaTHOW IIEJIOYHOCTH M MAapLUUAIbHOTO AABJICHUS IJUOKCHJA YIJIepoja. XapaKTepUCTHUKA U
JMAarHOCTHKA 3aCOJEHHBIX MOoYB Poccuu. BnusiHue mIENOYHOCTH MOYB Ha IOKA3aTEIM 3aCOJICHUS.
TeopeTnueckrie OCHOBBI XUMUYECKOW MEIMOPALMK LIEJIOUYHBIX [TOYB

KuHeTnka HEKOTOpPBIX IOYBEHHBIX MPOLECCOB. YPABHEHUS XUMHUYECKONM KHUHETUKH.
Kunetnueckuil moaxoa K M3y4eHHUIO TOYBEHHBIX MPOIECCOB - OOIIME MOJOXKEHUs. MeTOI0NOTHs U
METOJIbl HCCIIEIOBaHUS KHHETUKH IMOYBEHHO-XMMUYECKUX TMpoleccoB. Teopus oOpa3oBaHus
MIOBEPXHOCTHBIX KOMIUIEKCOB KaK OCHOBHOIO MEXaHM3Ma pPACTBOPEHUS TPYJHOPACTBOPUMBIX
MHHEpaJoB. MexaHu3Mbl M CKOPOCTb PACTBOPEHMsI WIUINTA, MOHTMOPWIJIOHUTA W KAaOJIMHWUTA B
MOJ30JIUCTHIX TMOYBaX. KWHETHKAa MOTJIOmeHus] W JecopOuuMu OOMEHHOTO Kajus IOYBaMU U
JIMHUCTBIMA MUHEpaJaMHu.

H30oTOonHBIH cOCTaB THKeJAbIX MeTAJUIOB B Mo4YBax. Buabl paauoakTHMBHOIO pacraja
XUMUYECKUX BJEMEHTOB. 3aKOH paJAMOaKTUBHOrO pacnajga. (OCHOBHOE ypaBHEHUE H30TOIHOMN
TCOXPOHOJIOTUM W YCIIOBHSI €ro HCIoJjib30BaHus. OCHOBBI Macc-ciekTpomerpun. OcoOeHHOCTH
npoBenaeHus: u3oronHoro ananuza. U-Pb u Th-Pb metonsl ompernenenus Bo3pacTa reolOTHYECKUX
00beKTOB. 30TOMHAas TEOXMMUSI CBUHIIA, ypaHa W TOpHs. VIcmonp30BaHHE JaHHBIX MO W30TOIMHOMY
COCTaBY CBHHIIA JIsI BHISIBIICHUSI ICTOYHHUKOB 3aTrPSI3HEHUS CBUHIIOM MPUPOIHBIX 0OBEKTOB.

Buoxumuyeckue OCHOBBI T'ymMycooOpa3oBaHMs. ['yMycOBblE KHCIIOTBI: MPOHCXOXKIEHUE,
Makpo- U  CYNpaMOJeKyJspHble Teopud cTpoeHuss. Poib  (QEHONbHBIX COEAMHEHMHA B
rymycooOpa3zoBaHuu. AMHHOKHUCIOTBI M caxapa B Trymudukauuu. dOepMeHTaTUBHBIA KaTaau3 Kak
nBwkymias cuiaa rymudpukanmuu. OOpa3oBaHME TyMHUHOBBIX BEIIECTB TpU  OHOJETrpajanuu
JUTHOLEITI0N03bl. DepMeHThl M a0MOTEHHBIE KaTalu3aTOpbl B MHHEPAIbHBIX TOPU30HTAX IOYB.
['eteporeHHplii KaTanu3 M KOHACHCALMOHHBIE TMPOILECCHl MPU TyMU(DUKAIMM B MHUHEPATBHBIX
TFOPU30HTAX MOYB.

Hedrsanoe 3arpsizHeHne mouB COCTOSIHME IIOYBEHHOIO IIOKPOBAa B pallOHAX HMHTEHCUBHOU
HepTenoOpuu. lloTeHnMan caMOOYMILIEHHS IIOYB PA3IUYHBIX MPUPOAHBIX 30H. MexaHU3MbI
TOKCHYHOT'O BO3JCUCTBUS HE(TH Ha pACTCHUS. 3aBUCHUMOCTb COCTOSHUS PACTHTEIBHOCTH OT
colepkaHus He(dTH B TMOYBAX pA3JIMYHBIX MPUPOAHBIX 30H. Murpauus HedTH B BUIE
caMOCTOATENIbHON (a3pl. Murpanus BOJOPAaCTBOPUMBIX KOMIOHEHTOB HedTu. Murpauust BOIHO-
HEe(PTSIHOW HSMYJIBCUH, YCTOMUMBOCTH SMYNIbcH. CopOmusi pa3auvHBIX KIACCOB YIIIEBOJOPOIOB
NOYBEHHBIMH cyOcTpaTamu. [IpuHIMIIBI pa3paOOTKM HOPMATUBOB JOMYCTUMOTO OCTATOYHOI'O
comepkanuss Heptu B mouBax. COBpEMEHHBIE TEXHOJIOTUM PEKYJIbTUBALUU HedTe3arps3HEHHBIX
3€MeEllb.
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B. CeepmiioBa; OtB. pea. H. I'. baxmues). CI16.: M3a-Bo Cankr-IletepOypr. yH-Ta, 1995. - 233c.
[Ipoxome B.B., [Heptorun WN.I1. Kanmii n xanuiineie ynoOpenus. IIpakTudeckoe pykoBojicTBO. M.,
2000.

[TuxoBckuii FO.W. IIpupoaHbie U TEXHOTE€HHBIE MTOTOKHU YIJIEBOJOPOAOB B OKpyXKaroien cperne. M.,
HUszn-so MI'Y, 199
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BHOJIOI'Us 110OYB

Muxkpo6nas Tpancpopmanms azora. Lluxn yriepona B nouBax. HazemHble 3K0oCcHCTEMBI Kak
UCTOYHUK U CTOK IIApHUKOBBIX I'a3oB. buonornueckuit nuki azora. TakcoHOMHUUeckoe pa3HooOpasue
MUKpPOOPIraHNW3MOB LUKJIA a30Ta, OCYLIECTBISEMbIE UMU IPOLECCHl U MPOLYKTHl PEAKLUI. Y CIOBUS
MPOTEKaHUs MPOIECCOB B 3KOCHUCTEMaX. TaKCOHOMHUYECKOE pa3HOOOpa3ue MUKPOOPTAHU3MOB IUKJIa
yIiepoza, OCYLIECTBIIIEMbIE UMH MPOLIECCH] U MPOAYKTHI peakLui. Y clI0BUS IPOTEKaHUS IIPOLECCOB B
sKocucTeMax. MukpoOHas TpaHcdopmanus yriepona ¥ a3oTa B NOYBEHHBIX arperatax. ®opmu-
pOBaHUE aHaYPOOHBIX 30H BHYTPH ITOUYBEHHBIX arperatoB. BiusHue pazmepa MoYBEHHBIX arperaTtoB Ha
MPOIYKTHI MUKPOOHOTO MeTaboIM3Ma. Y4acTue MUKPOOPTaHU3MOB B «ITAPHUKOBOM d(PeKTer.

Crnenuduka MoYBBl Kak cpeabl OOWUTaHWS MHKPOOPTaHW3MOB (T€TEpOreHHOCThH). BrusHwue
IIOYBEHHOM BOJBI, TEMIEPATypbl W BO3AyXa Ha pa3BUTHE MHMKPOOPraHM3MOB. OJKOJOTHYECKOE
3Ha4YeHHe ajcopOruu (aare3uu) KIETOK MHKPOOPTraHM3MOB IOYBEHHBIMH YacTHIIAMHU. AKTHBHOCTb
aJre3UPOBAHHBIX KJIETOK. DKOJOTHYECKHE CTpaTeruu y Mukpoopranusmon. [loctymat beitepunka,
IlpaBuno Tayze, Tpumama ['yzeBa. Dxonormueckue ((yHKIMOHAJbHBIE) M (PUIOTEHETHYECKHE
KJIacCU(hUKaLMU MTOYBEHHBIX MHUKPOOPTraHU3MOB. BepTukanbHas sipyCHOCTh MUKPOOOB U MX (DYHKIIUU
B pasnuuHbix dkocuctemax (BI'Ll). @unoreHermveckas CTPYKTypa META0OIMYECKH AaKTUBHBIX
MPOKapHUOT B MPOCTPAHCTBEHHO-CYKIIECCUOHHOM (BEPTHKAJIBHO-IPYCHOM) pSAY.

I'uaposauTHyeckasi esITEJILHOCThL TOYBEHHBIX MHMKPOOPraHu3MoB. MeTabonuueckue
IpeBpallleHus] KIETOK MHKpoopraHuzMoB. CBoiicTBa mokosimuxcs KieTok. IIpomudepaTuBHbIM u
MeTa0OMMYecKuil TMOKoW. PenpomykTuBHbIe mMOKOsImHUEcs (GOPMBI MHUKPOOPTaHU3MOB. DTaIlbl
¢bopmupoBaHus nokosmuxcs GopMm. MexaHu3Mbl KaTaOOJMTHON PEeNpeccu U PernpecCuy KOHEYHbIM
IpOAyKTOM. Ponp MHUKpoOpraHu3MoB B (OPMHUPOBAHMM U DPA3J0XKEHUM IIOYBEHHOTO TyMmyca.
ABTOXTOHHAs U 3UMOT€HHass MUKpoduiopa. MUKpoOHas MOMyISIKs KaK MHOTOKJIETOYHBIN OpraHu3M.
DKosorndeckas pojib aHTHOMOTUKOB B 1ouBe. [IprMepsl MEKPOOHBIX CYKIIECCHA B TIOYBE.

OcHoBbl Omosioruvecko cucreMatuku. COBpPEMEHHBbIE HANpPABICHUS B CUCTEMATHKE
npokapuoT. Ilonmdasnas TtakcoHomus. OcHoBHbie ¢Guiymbl gomeHa Bacteria u  Archaea,
oOHapy>KUBAIOIIKECs B IOYBE.

I'eneruka MHMKpoOpraHM3sMoB. [ eHeTHUEeCKMI amnmapar MpPOKapuoOT, OpraHU3alUs
Hykneotuna. CtpoeHue OakrteprodaroB M uX reHoM. ['eHeTHMueckuil ammapar 3yKapuOTHYECKHX
MHUKPOOPTraHn3MoB (TpuboB). JInzorenus y 6akrepuii. Ciennpuieckas TpaHCIYKIHS: OCOOCHHOCTH U
MexaHu3Mbl. Konbroranus y Oaxrepuil. CpaBHUTEIbHBIE OCOOCHHOCTH IpOLECCa KOHBIOTALUU Y
pa3HbIX TUIOB OakTepuid. [InasmMuabl U MUTpupyroe 31eMeHThl. bruonoruueckoe 3HaueHUE TUTa3MHUL
U MUTPHUPYIOLIUX 3JIEMEHTOB B HM3MEHUMBOCTH M HBOJIOINMM MHKpoopraHu3moB. CooOuiecTsa
OakTepuil — OMOIUICHKU: UX CTPYKTYpa, IKCIIPECCHsl OaKTEPHAIBHBIX T€HOB B COCTOSTHUM OHOIIJICHOK. .

I'eoxumuveckass aesiTeIbHOCTh MHKPOOPIraHM3MOB. TUIBI NMUTaHUS MHUKPOOPraHU3MOB -
aBroTpousi u rereporpodus, ¢orotpopus u xemorpodus, JIUTOTPoPUS U OPraHoTPodus.
Mukcotpodus. Ko-merabomuzm u  cookucinenue. CoOBpEeMEHHbIE MPEACTaBICHUS O PO
MUKpPOOPTraHW3MOB B OOpa3oBaHMM W Ppa3pyLIEHUH INIMHUCTBHIX (IIO0YBOOOPA3YIOUINX, BTOPHYHBIX)
MUHepaynoB. Poib MUKpoOOpraHu3MoB B 00pa3oBaHUU M JETpajlallii I'yMYCOBBIX BEIECTB, OCHOBHbIC
IpyNOnbl OpraHU3MOB, MeXaHWU3Mbl ImpoueccoB. llonstue o «3arpaBouHom» s¢dexre. «Bropas
(mom3emuast) Ouocdepa» mnpuHLUIEI €€ (YHKUMOHUPOBAHUS. MUKpOOHOE (paKLIMOHUPOBAHUE
CTaOWJIBHBIX HW30TONOB B IHpupojae. OCHOBHbIE METOJbl M3YyYEHHMsS TEOXUMHUYECKOW JeATEIbHOCTH
MHUKpOOprann3MoB. COBpeMeHHbIE OMOT€OTEXHOJIOTUH C UCTIOIb30BAHUEM MUKPOOPTaHU3MOB.

IlouBeHHass OMOTEXHOJIOTUA. THUIIBI 3arpsSI3HEHUN OKpYKarole cpebl. MUKpOOpraHu3Mbl U
KceHoOmotuku. IlouBbl, 3arps3HeHHble HEPTHIO U He(TENpPOIyKTaMHu. buonornyeckass WHIMKALUSL
3arpsi3HEHUST  NOYBCHHOM Cpelpl,  CaMOOYMILEHHE M CAMOBOCCTAHOBICHHE IIOYB, CAHUTAPHOE
MoYyBOBEJACHHE. MHKpOOPraHM3Mbl TOYB M  COBPEMEHHBIE  TOYBEHHBIE  OHMOTEXHOJIOTHH.
MukpoopranusMsl 1 OXpaHa I0YB.
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CoBpeMeHHbIe MeTOAbI OMoJ0rnu Mo4uB. Kinaccupukanust COBpeMEHHbBIX METOJI0B OMOJIOTUH
noyB 1o Ha3zHayeHHto. CoOBpEeMEHHbIE METObl, HANpaBICHHbIE HAa ONpEJEJIEHHE BHUIOBOTO HU
(YHKIMOHAIBHOTO Pa3HOO0pa3usl MOYBEHHOTO MUKPOOHOTO coodiiecTBa. MeTo bl sl ONpeaesiCHUs
Ouomacchl MOYBEHHBIX MHUKpoopraHmsMoB. Kinaccudukanumss MeTOJOB MO HNPUHLUILY IOJy4YSHHS
AQHAIUTUYECKOTO CUTHama: 1) MeToasl, ocHoBaHHbIE Ha peakiuu [1L[P; 2) meTon ¢usnonoruueckoro
npoduns; 3) MeToAbl, OCHOBaHHbIE Ha aHaJIM3e OMOMapKepoB; 4) OMOLMIHBIE METOABL; 5) METOIBI,
OCHOBAHHBIC Ha ONPEIETICHUN ABIXaTEIBHOIO OTKIMKA MUKPOOHOTO COODIIIECTBa.

Jlureparypa:

1. CrenanoB A.JI. MukpoOHas Tpancdopmariis mapHUKOBbIX ra3oB B moysax. M.: '[EOC. 2011. 192c.
2. 3Barunues /[.I'. ITouBa n mukpoopranusmel. M.: M31-Bo Mockosck. YH-Ta. 1987. 256¢.

3. ManyuapoBa H.A. T'maponuTuyeckue NPOKAPUOTHBIE KOMIUIEKCHI HA3€MHBIX ASKOCHUCTEM. M.:
«YHuBepcurerckas kaura». 2014. 272c.

4. 3esarunnes /J1.I'., 3enoBa I'.M., babsesa N.I1. buonorus mous. M.: U3a-Bo Mockosck. YH-Ta. 2005.
445c.

PU3UKA, MEJIMOPALIUA U OPO3USA I10YB

ITouBeHHO-1aHAIIAGTHOE NPOEKTHPOBAHUE
HayuyHble OCHOBBI OYBEHHO-TAaHAMA(THOTO MPOeKTUpoBaHMs: PaKTOPhI KU3HU PACTECHUN —
BJIara, TEIUIO, CBET, MUTaHHUE, BO3AYX. ATPOTEXHUUYECKHE MEPOIPHUITHS ISl ONTUMH3ALUU CBOWCTB
nouB. [IpuHIMIBI TPOEKTHUPOBaHUS. DTallbl IpoekTupoBanus. [louBeHHO-TaH AP THOE 30HUPOBAHHE
tepputopun. OpraHu3alioHHBIE Pa0OTHl B TOYBEHHO-TAHAIMIA(QTHOM MPOCKTHPOBAHUH, CO3/IaHUE
MpOEKTa: TMOCIeoBaTeNbHOCT U JokyMeHTamus. Opranusanuss penbeda. ['eormactuka.
Arpotexandeckue pabotel. [Tocamounsie paboTHI: MOCAAOYHBIA MaTepUal, CPOKU TPOBEACHHS PabdoT,
MOCAJKN M TOCJETNOCa0YHbI yXO/ 32 pacTeHUsIMU. ['a30HBI: (PUTOIEHTHYECKOE MpPEICTABICHUE O
ra3oHe, BUJbl Ta30HHBIX TpaB, TpeOOBaHWS K Tra3oHHBIM TpaBaMm. Buael raszona. C co3gaHue
OaronpusATHBIX YCIOBUS AJIA pOCTa ¥ Pa3BUTHS TPaBSHO-IEPHOBOTO MOKpoBa. [IpuunHbI Aerpaganuu
ra3oHa. [louBeHHO-manAmadTHOE MPOSKTHPOBAHUE B YCIOBUAX ropoja. McTopust cagoBo-TTapKOBOTO
HCKYCCTBA, PETYJISIPHBIA U MEN3aKHBIN CTUIIH.
OCHOBBI THAPOre0J10ruU
CrpoeHne  moa3eMHOM  ruzppocdepbl;  TEOPUM  MPOUCXOXKICHHS  IOJA3EMHBIX  BOJI.
['unporeonornyeckue CcBOMCTBA cpeibl (TOpHBIX MOpon). DPU3NYECKUE CBOWCTBA M XUMHUYECKHM
COCTaB  NOJ3EMHBIX BoA. Boxabl 30HBI a’pauuu.. ['pyHTOBBIE BOABL. (OCHOBHBIE TMOHATHS.
MexmnnactoBble  moa3eMHble BoAbl. OCHOBHBIE CXeMbl (opMUpOBaHUA. ['HIaporeosoruyeckoe
panioHupoBanue. Mcnonp30BaHue U OXpaHa MOA3EMHBIX BOJ OT 3arpsI3HEHUM.
MexaHuKa U peoJIOrus no4s
OcCHOBHBIE TIOHATUS MEXAHUKHU U PEOJIOTUM 110YB. TE€OpETUYECKUE ACTIEKTHI MEKYACTUUHOTO
B3aUMOJAECHCTBUA. THITBI KOHTAKTOB U CTPYKTYp. [IOHATHA HeanbHO yIpyroro, IIaCTUYHOI0, BA3KOTO
tena. [lonstust TBepAbId U xkuaKkuil MmaTepuan. CBOCTBA TBEPABIX, NIACTUYHBIX U KUAKUX TEJL.
PeanbHble peonoruueckre Mojieu MoBeAeHMs o4B. JJabopaTopHbIe U MOJIEeBbIE METObI ONpeesIeHUI
PEOJIOTUYECKUX CBOMCTB MOYB. 3aBUCUMOCTb PEOJIOTMUECKUX XapAaKTEPUCTUK OT COAEPKAHUS BIIaru U
JIPYTUX CBOMCTB TBEP10H (ha3bl MouB. B3anMOCBA3b pEOSIOTHYECKUX MO/IETICH TTOBEICHHS TIOUB C
OCHOBHOM ruipo(hu3nyecKoi XapaKTepucTUKOi mous. Hanmpspokenus u geopmanuu B moyBax.
[110THOCTH M TOPUCTOCTH KaK MHAMKATOPHI Aehopmaluii mouBbl. KommpeccnoHHbIe CBONCTBA MOYB.
IIpocagounocts. Onon3Hu.
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I'azoBas ¢a3za nous

I"a3p1 1 mapsl B atMocdepe 1 mouse. JKoJoruueckas razoBasi QyHKIMSI IOYB 10 OTHOIIEHUIO K
atMocdepe (mousaTHE, KonruecTBeHHbIe onleHkH 11 CO2, CH4, N20, 3arps3HsIONHX BEIIECTB).
du3znyuecKoe COCTOSTHUE Ta30BOM (pa3bl MOYB (TIOKA3aTeIW COCTOSTHUS, CBSI3b MOKa3aTesl 00bEMHOTO
COJZICpXKaHUS U KOHLEHTPAIMK Ta3000pa3HbIX BEIECTB Ha OCHOBE (DYHIAMEHTAJIBHOTO YPaBHEHHUS
cocTosiHUS uaeanabHoro raza Knaneiipona-Menzeneesa, pyHaaMeHTalbHas 3aBUCUMOCTb
TEPMOJAMHAMHYECKOT0 MOTEHIMAIa OT aKTUBHOCTH BJIard, GyHAaMeHTallbHas 3aBUCUMOCTb
aKTUBHOCTHU BJIarM OT TEMIEPATYPhI U €€ MPUMEHEHHUE /JIsl OLIEHKH TUCIIEPCHOCTH MOYB).
B3aumMoneiicTBre ra30B U TapoOB ¢ TOBEPXHOCTSIMH U 00BEMaMU TUCIIEPCHOMN MOPUCTOM CpeIbl
(apcopOmms, xemocopO1us, 00beMHOE TorJonieHue ). DyHIaMeHTAIbHBIE MOJICIIA U30TEPM COPOITUN
I1apoB BOJBI M X pa3BUTHE Ha COBPEMEHHOM JTalne. ['ucrepesnc n30TepM MOrjaoueHHsl 1apoB
MOYBaMH, ero ¢puznyeckrue npuuuHbl. KOHBEKTUBHBIE U MOJIEKYIISIPHbIE MEXaHU3MbI TPaHCTIOPTa
ra3o00pa3HbIX BEIIECTB B MOYBaX ((peHOMEHOIOTHYECKHEe YpaBHEHUs ITepeHoca, 3(pPeKTHBHbIE
KO2 (D PUITMEHTHI, 3HAUCHHE J1JIs1 aBTOMOP(HBIX ¥ TUAPOMOP(HBIX 1MOYB). bBuOreHHbIe NCTOYHUKY U
CTOKH Ta3000pa3HbIX BEIIECTB B MOYBE; 3aBUCHMOCTb MOTJIOIIEHHUS U IPOAYLIMPOBAHUS Ta3000pa3HbIX
BemiecTB oT TepMmoanHamMuueckux ycioBui (W, T) . BIIK B mouBax u rpyHTax (KOJUYECTBEHHBIE
II0KAa3aTeJ N, METO/Ibl OIIPEIEICHNs, HOPMAaTHBBI). Teoprs KaMEpHO-CTaTUYECKOTO0 METO/1a OLICHKU
ra3oo0MeHa 1Mo4B 1 aTMocQepsbl (pacdyeT NOTOKOB IO JIMHEHHBIM U HEJIMHEHHBIM TPeHIaM JUHAMHUKU
KOHIICHTpAIui).

Teopus TenjioodOMeHa B Mo4YBax

TeriooOMeH AesITeNbHOM IOBEPXHOCTH. YpaBHEHHE TermoBoro Oananca. CocTaBisiomue
paauanoHHoro OamaHca. TemyoBble CBOICTBA TMOYB: TEIJIOEMKOCTb, TEIUIONPOBOJHOCTD,
TEMIIEPaTypOIPOBOIHOCTb. 3aBUCHUMOCTbh TEIUIOBBIX  CBOMCTB IOYB OT BIAXXHOCTH, IUIOTHOCTH,
T'YMYCUPOBaHHOCTH, TIpaHyJOMETPUUECKOr0 cocTaBa. MexaHM3Mbl NIE€peHoca TeIjla B I0YBax:
KOHAYKIMSA, KOHBEKIMs, TII€PEHOC CKpBITOrO TeIUla, TEIUIOBOE H3JIyueHHE. YpaBHEHHE
TEIUIONPOBOAHOCTU. TemmepaTypHble BOJMHBI B TMouBax. [nyOuHa 3aTyxaHus. 3akoHel Dypbe.
MexaHU3MBI TEPMOINEPEHOCA TMOYBEHHOW BIIATH: Mapoau(Py3MOHHBIN, KaNWUISIPHBIN, TUICHOYHBIN.
[Ipomep3anue mouB. HyneBas 3aBeca. Mopo3Hble MoOuBbl. Murpauus Bjiaru mnpu HPOMEpP3aHUU,
dbopmMupoBaHUE JICASHBIX NUIUPOB M KPHOTCHHOW TEKCTYpbl. MOp03000iiHbIE TpemuHbL. BimsHue
CHEXHOT'0 TIOKPOBa Ha MPOMEP3aHHE MOYB.

IlouBeHHO-3K0JI0THYECKHE ACTIEKThI YCTOHYMBOI0 3eMJ1€N0/1b30BaHUS

[lonsitue "3emens" W yCTOWYMBOTO 3EMIICTIONH30BAHMS B 3apYOEKHOM M  POCCHICKOM
Hayke. DKOJIOTUYECKOE IOYBOBEICHHE, €r0 OCHOBHBIE pa3jieibl, MHGOPMALMOHHBIE U IPaBOBbIE
acrekTbl. Posib ouB B 6uocdepe u Ha3eMHBIX 3KocucTeMax. KitoueBble skojorudeckue QpyHKIUU U
HKOCUCTEMHBIE YCIYT'H (CEpBHCHI) II0YB, CBOWCTBA M MEXaHHU3MbL. Pecypcosiorusi moys, MOHSATHUS
IIOYBEHHBIX U 3€MEJBHBIX pecypcoB. Tumbel aerpajauuu mouB M ee Mnokasarenu. llouseHHO-
HKOJIOTMYECKHUE PUCKHU 3€MJICTIONb30BaHMsI. DKOHOMUYECKAs OLIEHKA TOUYBEHHBIX PECYPCOB.

YdeHne 0 eIMHOM 3JPO3HOHHO-AKKYMYJSITHBHOM Ipolecce W ero OuocgepHo-
IKOJIOTMYECKOH POJIH.

OPO3MOHHO-aKKYMYJISTUBHBIE MPOLECCHl M MOBEPXHOCTHBIM CTOK. OCOOEHHOCTH 3PO3MOHHO-
aKKyYMYJIITUBHBIX  IPOLIECCOB B  pa3HbIX JIAHAAPTHBIX 30HAX M Pa3IUYHBIX  3BEHBAX
rujporpaguueckoil cetu. I'mapaBianyeckre mapameTpbl MOBEPXHOCTHOTO CTOKa W reorpapudeckue
3aKOHOMEPHOCTH UX M3MEHEHHUs. I3MeHeHus] CKIIOHOBBIX JIaHIapTOB, KiIacCU(pUKALUS SPO3UOHHBIX
dopm. [erpamamust mouB U jaHmmadTOB B pe3yiabTare 3po3uM. BpeMeHHBI pyCIOBOW MOTOK —
OCHOBHOW areHT OBpakHOU 3po3uu. OBparoodOpa3oBaHUE KaK COBPEMEHHBINH pebedooOpaszyromuii
nporecc. OBpar, Kak 3B€HO B Psily COBPEMEHHBIX M IPEBHUX dPO3UOHHBIX popm. Jlerpagamus nous u
naHamadToOB B pe3ysbTaTe dpo3uu. M3MeHeHrne OCHOBHBIX MOP(HOIOTHYECKUX, (pru3ndeckux, Gu3nko-
XUMHUYECKUX U XMMHUYECKUX CBOWCTB IIOYB MOJ JIECHUCTBHEM 3pO3UM. BIUAHUE ATUX HW3MEHEHUU Ha
9K0JI0r0-0nochepHbie GyHKIIMN TOYBEHHOTO TTOKPOBA.
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OcHoBHas1 IMTepaTypa

I'eorpadus oBpaxnoil spo3uun. Komnexrusuas monorpadus non pea. E.®. 3opunoii // U3x-so MI'Y,
2006r., 324 c.

Ho6posonbcekuii I'.B., Kyct I'.C., Yepnos N.YO. u ap. [Toussl B Onocdepe u xKU3HU YeTOBEKA:
moHorpadus. DPI'BOY BIIO MI'VJI Mocksa, 2012. 584 c.

Jo6posonbekuii I'.B., Hukutun E.JI. Dxonorus mous. YueHue 06 5KOJIOTHUECKUX (PYHKIMAX ITOYB.
N3n-Bo Mock. yn-ta Mocksa, 2006. 362 c.

Kapnauesckuit JI.O.. Dxonoruueckoe nouBoBenenue. Monorpadus. M.: TEOC, 2005. 336 c.
Kysnemno M.C., I'mazynos I'.I1. Opo3us u oxpana mous. 2-¢ uzganue. / U3a-Bo Mock. yH-Ta, U31-BO
«KomocCy, 2004, 351 c.

Many4apoB A.C., CremanoB [L.IO. OcHoBrl peosioruu. Yue6Hnoe nocodue. M3a-8o Mock. Yu-Ta 2004
Huxudoposa A.C. OcHOBBI ruiporeosoruu. Yu. nocooue 2006

Cwmarun A.B. T'azoBas da3za mous. M.: U3a-Bo Mock. YH-Ta, 2005, 301 c.

Teonoponckuii B.C. CagoBo-napkoBo€ CTPOUTEIBCTBO U XO3SMCTBO : YIEOHUK JUIS CTYA. YUPEKASHUIN
cpen. mpod. obpazoBanus / M. : 3naTensckuii neHTp «Axkamemus», 2012. 288 c.

Teopuu u metonsl pusuku noys. KomnexktuBHas monorpadus nox pex. lllenna E.W. u Kapnauesckoro
JI.O. Tyna: I'pud u K, 2007, 616 c.

Ienn E.B. Kypc ¢pusuku nous. 2005 , U3n-Bo Mock.YH-Ta, c.432.

JlonoJIHUTeIbHAS JIUTEpPaTypa

Apxanrennsckas T.A. TeMnepatypHbIil pexuM KOMILIEKCHOTO TouBeHHOT0 TTokpoBa. M.: 'EOC, 2012.
282 c.

Bopounn A.J[. CtpykTypHO-byHKIIHMOHAIbHAs TuApodu3nka mous, 1984, Uzn-so MI'Y, ¢.204.
Bceesonoxckuii B.A. OcHoBbl Tuzporeosioruu, M3matenbctBo MockoBckoro yH-ta, 2007.

Bso C.C. Peonornueckrne 0CHOBbI MEXaHUKH T'PYHTOB, M., Beiciias mkona, 1978, ¢.447.
Ho6poBonbckuii I'.B., baosesa W.I1., Braneraenckuii A.C., Bacunsesckas B.JI., YmapoB M.M. u ap.
CtpykTypHO-(QYHKIMOHAIbHAS POJIb OYB U NMOYBEHHOM OMOTHI B Onocdepe. M.: "Hayka", 2003 364
C.
Ho6posonbckuii I'.B., fxosneB A.C., IlpoxopoB A.H., I'opsuenkoa E.H., u np. Jerpagauus u
oxpana mouB. MI'Y, Mocksa, 2002.

MaxkxkaBeeB H.W. Pycno pexu u spo3us B ee 6acceiine. M.: 'eorpaduueckuii pakynsrer MI'Y, 2003,
355c.

MakxkkaseeB H.I., Hanos P.C. Pycnossle nmpouecchl. M.: n3n-so MI'Y, 1986.

TronpatoxoB B.A., Ko6o3es U.B., [Tapaxun H.B. ['a3oHoBenenne u o3eneHeHNE HACCIICHHBIX
tepputopuii / YueO. mocobue aiist By30B; [log pen. B.A. TronpaiokoBa. - M. : KonocC, 2002. -263 c.
[lyxun E.JI., [lepioB A.B., Amenuna E.A. Kommonanas xumus M.: U3a-Bo «Beicmas mxonay. 2004,
c. 444.

AI'POXUMMUSA U AT'POIKOJIOT UA

Pu3H0J10r0-0HOXMMHYECKHE OCHOBBI IUTAHUS PacTeHHI

@DoTOCHHTE3 KaK OCHOBA IMPOJIYKIIMOHHOTO Ipolecca B arpoueHose. [IurmMeHTHbIe cHCTEMBI
pacrenuit (xsiopodmint & u b, KapOTHHOHIBI), UX y4acTHE B MOTJIOUICHUH U IPE0OPa30BaHUM CBETOBOU
sHeprun). CBeToBas u TeMHoBas ( ki KansBuHa) ctagus GpoTocuHTe3a.

CBs13b (I)OTOCI/IHTGSa U AbIXaHUA paCTeHHﬁ. I[LIX&HI/IG H a30THOC IIMTAHHUC, MHTCHCHBHOCTDH
IbIXaHUSI U YCTOMYMBOCTH IMoceBOB. CyOcTpaTbl [bIXaHWS M YIJIEPOAHbIA OajaHC pAaCTEHHUS.
[lepBuyHOE aMUHUPOBAHHE KETOKHCIIOT.
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MuHepanpHOE MUTaHUE U MPOAYKIIMOHHBIN Ipoliecc B arponeHo3e. @u3noiorndeckue OCHOBBI
BO/1000€CTIEYeHHOCTH pacTeHuid. DU3H0I0ro-0MOXUMHUYECKH Mpolecc MPUMEHEHHs YI0OpeHuil.
3nauyenue padbot J.H. [Ipsuumnukosa, [[.A. CabuHuHa B CO3/1aHUU TEOPUN MUHEPATBHOTO MUTAHMUS.

JK0JIOTHYeCKOoe HOPMHPOBaHHE B ATPOXUMHHU

ACCOPTUMEHT MHUHEpaJIbHBIX, OPTaHUYECKUX YJOOPEHUH W MEIHOPAHTOB, HMCIIOJIb3YEMBIX B
semuieenu PO.

OCHOBHBIE THIIBI CPEJCTB 3aLUTHl pacTeHUil (repOoMLUAbI, (YHTHIMIbI, MHCEKTHUIIH]IBI).
3arpsi3HEHUE PaCTUTEIbHON MPOAYKIIUH, TOYB M BOJI CPEICTBAMM 3aIUTHI PACTCHHIA.

CucreMa 30HaJIbHOIO HOPMHMPOBAHUS OCHOBHBIX IAapaMeTpPOB IUIOA0pojus nouB. IIpaBoBble
OCHOBBI TOCYJapCTBEHHOTO PEryJupOBaHHUS OOECHeYeHHs BOCIPOU3BOJCTBA IUIOAOPOIUS 3€Mellb
CEJIbCKOXO35IMCTBEHHOI0  Ha3HaueHus. [loHATne 0 HOPMHpPOBAaHUMM COJEP)KAHUS 3BJIEMEHTOB
MUHEPAJILHOTO MUTAHUS PACTEHUH B 30HAJIbHBIX THUIAaX MaXOTHBIX 3eMenb PO.

HopmupoBanue kadecTtBa pacTUTENbHON npoaykuuu. HopmupoBanue mapaMeTrpoB KauecTBa
pacTeHueBogueckod  mponaykiuu. Cuctema mokasaTeleid  KadyecTBa  OTAETBbHBIX  KYJBTYp,
HOPMHUPOBaHHE NTOKa3aTeIe KauecTna.

[TpuponooxpanHas AesTENbHOCTh U PETYIUPOBAHKE MI0JOPOIUS MTOYB.

Crparerun BpIOOpa MPUEMOB PEKYJIbTUBAIMH B 3aBUCHMOCTH OT THIIA 3arpsisHeHHs. buonornueckoe
3emIle/leNIue: UCIIOJIb30BAaHUE CUIEPATBbHBIX KYJIbTYP, CTUMYJSATOPOB POCTa, OTKA3 OT TPAJAUIIMOHHBIX
CPEJICTB 3allUThl PACTEHUH, IEPEX0 HAa OMOJOTHYECKUE CPEACTBA 3aLUTHI. Y CIEXH OMOJIOTHYECKOrO
3emile/leNusl, EPCIEKTUBBI U PACHPOCTPAHEHHOCTb.

buoxuMus KadyecTBa KyJbTYPHBIX PACTeHUI

CopepxaHue M cOCTaB OENKOB B MPOJIYKTaX PACTUTEIHHOTO MPOUCXOKICHUS. XUMHUECKHMA
COCTaB 3€pHA 3JaKOBBIX KyJIbTyp. PacnpeneneHune XMMHMUYECKHX BEIIECTB B PA3JIMYHBIX YaACTAX
3epHOBKU. CocTaB M OMONOrHuYeckasi IIEHHOCTh OENKOB 3epHa. 3HAaueHUE KIICHKOBHMHHBIX OEIKOB B
(GbOopMHpPOBaHUN TEXHOJOTHYECKUX CBOWCTB 3epHA. BnusHHME ycIOBHH BBHIpAlIMBaHUS M PEXHAMA
MUTaHMs pacTeHUi Ha (popMHUpOBaHHUE KauecTBa 3epHa.

XVUMUYECKUH COCTaB 3epHa 3epHOO000OBBIX KyIbTyp. (OCOOCHHOCTH cOCTaBa OCIKOB,
VIJIEBOIOB, BUTAMUHOB, MHUHEPAJIbHBIX BEIIECTB B CeMEHax OOOOBBIX pacTeHuil. buoxummuueckue
MPOIIECCHl MPH CO3PEBAaHUM, TIOCICYOOPOYHOM JIO3PEBAHMM M XpaHEHWH 3epHa. buoxummudeckne
MEXaHHU3MBbl CBS3BIBAHUS M30BITOYHOTO aMMOHHUITHOTO a30Ta. ACCHUMWIISILUS PAaCTCHUSIMH aMUTHOM
dbopMBI a30Ta MU HEKOPHEBOW MOIKOpPMKE. BoccTaHOBICHHE MOJEKYISPHOTO a30Ta B IpoIecce
a30T¢UKCAIUH.

XWMHYECKUN COCTaB KOpHEII0M0B W Kaprodensi. OCOOEHHOCTH paclpeesieHus Caxapos,
a30THCTBIX BEIIECTB M BUTAMUHOB B pAa3IUYHBIX YacTAX KOPHEIUIONOB. BuusHue npupoiHo-
KJIMMaTHYECKUX YCJIOBMM, OpOILIEHUS MU peXuma IMUTAHUS pPACTEHUH Ha HAKOIUIEHHWE CaXapos,
BUTAaMUHOB U a30TUCTBIX BELLIECTB B KOPHEIJIOAAX.

XUMHYECKUH cocTaB OBOIIeH. OCOOEHHOCTH CTPOCHHS OBOIIEH W pachpenesieHuss B HUX
OCHOBHBIX XMMMUYECKHMX BEIIECTB. DHOXMMHYECKHE IIPOLECCHl B CO3pEBarOIMX oBouiax. Pousb
BUTAaMUHOB B OOMEHE BELIECTB M HUX 3HAYCHHE B NHUTAHUU 4YesioBeKa. DaKTOpbl, CHIDKAIOLINE
HAaKOIUICHHE B OBOILAX HUTPATOB. bHOXMMHMYECKME HW3MEHEHUs B OBOLIAX IPU XPAaHEHUM U
nepepadoTKe.

MetpoJiorusi B no4B0OBeICHUH M IKOJOTHH

MeTo/1bI 1OJTy4eHUsl aHATUTUYECKON HH(OPMALIMK B TOYBOBEACHUH U HKOJIOTHU. CrIOCOOBI
OLIEHKHM Ka4yecTBa aHATUTUYEeCKOH nHpopmaru. OCHOBBI METPOJIOTHYECKOro 00eceueHus u
HOPMAaTUBHO-IIPABOBbIE OCHOBBI METPOJIOTMU. MeCTO METPOJIOrMH B HayKax O 3emiie. CTaH1apTHBII
MOYBEHHBIHN 00pa3zer]. DKCIEPUMEHT B YCIOBHIX IOBTOPSIEMOCTH U BOCIIPOM3BOIUMOCTH.
lNocynapctBenHas cucteMa obecrieueHus enuacTBa n3mepenuit. Ctannaptusanus. Ceprudukaius.

Beenenne B reocTaTHCTHKY

['eocTaTrcTrKa — OJJHO U3 HanboJiee aKTUBHO Pa3BUBAIOILUXCS OTpaciiel NeIOMETPUKH.
OCHOBBI IPUMEHEHUS] METO0B I€OCTaTUCTUKU B 1104YBOBeIeHNU. CeMuBapruorpaMma Kak MHCTPYMEHT
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M3yUYEHHsI TPOCTPAHCTBEHHBIX 3aBUCUMOCTel. Onpenenenue GpyHkuu cemuBapuorpamma. [lonstue
kpurunra. Cuctema ypaBHeHUH 0ObIUHOTO KpUruHra. [IpuMep npocTteimmx pacueTos.
Pa3HOBHIHOCTH KPUTHHTA: TOYSUHBIH U OJOKOBBIA. AJITOPUTM ITOCTPOEHUS KApTOTPAMMBbI TOYBEHHOTO
cBoiicTBa. Perpeccuonnsiii kpuruHr. OLIEHKA HEOTIPEIETICHHOCTH HHTEPpIIOSIuU. Omuoka
IIpeJicKa3aHusl METOA0M KpUTHHIa. 3aaull, pellaeMble Te0CTaTUCTUKON. OCHOBHBIE 3a/1a4U
MIPOCTPAHCTBEHHOT 0 MoJienupoBanusl. ONucaHue 1 aHajau3 IPOCTPAHCTBEHHOTO BApbUPOBAHUSI.

OcHoBHasi iuTEpaTypa:

H.H.TpeTbsikoB. ®usnonorus u OMOXUMHS CEITbCKOX03sHCTBEHHBIX pacTeHnii MockBa Komoc2000
Mumnees B.I'.Arpoxumus. ['nassi 5-11.Mocksa, MI'Y, 2006.

I'anueB M.M. xumunueckue cpeqicTa 3amuThl pactennii. Mocka, Kosoc, 2006

Hosukos H.H.. buoxumus pacrennii. M. Konoc, 2010

IlouBoBenenue, 1995, Ne3, 308-314.

C.B. Ilonomapes, I'.B. lllumkuna, I'.B. Mosrosa. METPOJIOT'UA, CTAHIAPTU3ALINA,
CEPTUDOUKALUSA. Tam60B, U3natenscteo 'OY BIIO TI'TY, 2010, 94 cTp.

PMI 29-99. T'ocynapcTBeHHas cuctemMa o0ecTieueHHs eAMHCTBA U3MepeHuid. MeTposorusi. TepMuHbI
u onpenenenus. — M.: UTIK M3narensctBo ctanaaptos, 2000. — 50 c.

006 obecrieueHnm eTMHCTBA U3MepeHuii : ¢peaep. 3akoH PO ot 26 urons 2008 r. Ne 102-D3.

O TexHMYecKoM peryaupoBaHuu : ¢peaep. 3akoH PD ot 27 nexadbpst 2002 1. Ne 184-D3.

I'OCT P 1.0-2004. Cranaaptuzanus B P®. OcHOBHBIE IOJI0KEHUS.

I'OCT P 40.001-95. IIpaBuia o nmpoBeAeHUIO cepTU(UKAITUN CUCTEM KadecTBa B PD.

Ceprees, A.I'. Metpororus : yaedbnoe nocodue st By30B / A.I'. Ceprees, B.B. Kpoxun. — M. : Jloroc,
2000. — 408 c.

Jumog, FO.B. MeTpoitorus, ctanaapTu3aius U ceprudukanus : yaeOnuk s By3os / FO.B. lumos. —
CII®. : Iurep, 2006. — 432 c.

KprutoBa, A.I'. OcHOBBI cTaHIapTU3aLWHU, CEPTH(PHUKALNN, METPOJIOTHH : Y4eOHUK IIst By30B / AL
KpeuioBa. — M. : KOHUTU-TAHA, 1999. - 711 c.

NBannukosa JI.A., Muponenko E.B. Teopust pernoHanu3upoBaHHBIX IEPEMEHHBIX MPU UCCIIETOBAaHUH
MIPOCTPAHCTBEHHOI BapruaOeNbHOCTH MOKa3aTeseil arpoXuMHYECKUX cBOWCTB nouBkl // [TouBoBeneHue,
1988, Ne5, c. 113-121.

Kyzskosa N.®., Pomanenkos B.A., Ky3sikos f.B. [Ipumenenne Metoaa re0OCTaTUCTUKU TIPU
00paboTKe pe3yabTaTOB MOYBCHHBIX U arpoXuMHUYecKuX uccienoBanuii // [TouBoBeaenue. 2001, Nell,
c. 1365-1376.

Martepon XK. OcHoBbI puKIIagHON reoctaTucTUk. M. 1968. — 407 c.

JlonoJIHUTeIbHAS JIUTEpaTypa:

N.I1. EpmakoB ®usnonorus pacrenunit Mocksa M3a. Lentp «Axagemusi» 2005

Munees B.I'. Dkonoruueckas arpoxumusi. Mocksa, MI'Y, 2001

Pymsinues E.B., Autuna E.B., Yuctsakos 10.B. Xumuueckue ocHoBbl xxu3nu. M.: Konoc, 2007.

3EMEJIBHBIE PECYPCbBI U ®YHKIIMOHUPOBAHUE ITOYB

buosornyeckasi ATMarHOCTHKA MOYB

3oosiornyeckuii Metosl auarHoctuku nous: M.C. ['wiisipoB, aBTOp HOBOIO HAy4yHOrO IMOAXOJa B
M3YYCHUU COCTOSHHUS TIOYB, OCHOBBI METO/Ja, OCOOCHHOCTH WCIOJB30BAHUS HAHO-, MHKpPO- H
Me30(¢ayHbI TIOYB B HAYYHO-HCCIICIOBATEIHCKON U IPUKIAHON JEATETLHOCTH.

Pusononnelil ananu3 (pakoBUHHBIE aMeObl). DUTOMUTHBIN aHAMH3. BO3MOXHOCTH METOIOB U
00J1acTH WX MPUMEHEHUS. bHoAMarHocTrKa B 1Majle0NOYBOBEICHUH H MTAJIC0IKOJIOT HH.
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PacTenus-mHIUKaTOPB 00ECIIEYEHHOCTH IOYB 3JI€MEHTaMH MUTaHus (TPO(YHOCTH) M KUCIOTHOCTH
MOYB, BJIAYKHOCTH (CTETIEHU TUAPOMOP(HOCTH) B TaeKHOU 30HE. BONOTHBIE pacTeHUsl - UHIUKATOPHI
TUIIOB TOP(SHBIX MOYB.

Knaccupukanust u cucreMaTuka no4ys

Teopernueckue OCHOBBI ~CHCTEMAaTHKM II0YB, OCHOBHBIE OTEUYECTBEHHBIE U  MHPOBBIC
knaccugukanuu. OcoOeHHOCTH MOYBBI Kak 00bekTa kinaccudukanuu. Lenn u 3agaun kiaccudukanuu
noyB. [loHsaTHe 00 apxeTUnax WiM LEHTPaJbHBIX 00pa3zax Kiaccu(uKauu B 00JaCTH MOYBOBEICHUS.
Tumbel cOBpeMEHHBIX TMOYBEHHBIX Kiaccuukanuii (TakcoHomuu, pedepatuBHble 0a3bl). [Ipobiema
JMAarHOCTUKH B KJIACCU(PHUKAIMAX MOYB. | eHETUYECKHI PUHIUI B CUCTEMATHKE TTOYB.

Cuctematnka mouB B paborax B.B. [lokywaeea u H.M. CubupneBa (mpUHIHIIBI
KJ1acCU(PUKALMOHHBIX CXEM, TEPMHUHBI, HOMEHKJIaTypa). CTaHOBIEHHE HAIIMOHAIILHOW Kiaccu(ukanum
mouB B CCCP. Knaccudukamus u gumarsoctuka mouB CCCP (1977): OoCHOBHBIC NPUHIIMIIHI,
TaKCOHOMHYECKHE YPOBHH, IMAarHOCTHKA, HOMeHKiIaTypa. Kiaccupukamus M IUarHOCTHKa IOYB
Poccuu (2004-2008): ocHOBHBIE MPUHIIAITBI, TAKCOHOMUYECKHE YPOBHH, JUATHOCTHKA, HOMEHKJIATypa.
Pa3Butne cucrtemaruku nouB B CIIA B XX B.. «Takconomus nous» CILIA: ocHOBHbIE MPUHIIUIIKI,
TaKCOHOMHMYECKHE YPOBHHU, AMATrHOCTHKA, HOMEHKIaTypa. «MupoBas pedepaTtuBHas 0a3a MOUBEHHBIX
peCypcoBy»: HCTOPUS CO3/IaHMsI, OCHOBHBIE IPHHIIUIIBI, CTPYKTYpa, TUArHOCTUKA, HOMEHKIIATYPA.

buocdepHbie pyHKUIHMH IOYB

Bo3HuKHOBEHME U pa3BUTHE YU4eHHUS 0 OuochepHbIX QyHKIUAX M0YB. COOTHOIIEHNE SKOJIOTUU
MOYB U yYEHHUS O MOYBEHHBIX OMocepHbIX GyHKIuAX. OnpeneneHue TePMUHOB «(YHKIIUU TTOYBBIY,
«bunocdepHbie QyHKIUH MOYBBD. MECTO MOYBBI B CTPYKType HA3eMHBIX 3KOCHUCTEM U OHOCQEpHI.
B3zaumoBnusinue mnemocdepsl M UHBIX obomouek 3emud. JlutocdepHwie, ruapocdepHsbie,
atMocdepnbie, obmeonocdepupie (GpyHKIMKU TOYB. DTOoHOChEpHBIE (GyHKIMH TO4uB. ColuanbHBIE
GyHKIIMM TOYB: SKOHOMHMYECKHE, KYJIbTYpHBIE, caHuUTapHble U ap. [lnogopoaue kak MHTErpasibHas
arposKocucTeMHass (QYHKIUS MOYB. [I[pUHIMITBI pallMOHATBFHOTO HCIIOIB30BAaHHUS W OXpaHbI MOYB Ha
OCHOBe yuéTa ux O6uochepHbIX (yHKIMA. AHTPONOTEHHbIE U3MEHEHHUS OMOC(EepHBIX (YHKIMH MOYB.
Mertonbl u3ydenus 6nochepHbix GyHKuuid moys. I1oAX0mbI 1 METOIBI PETYIHPOBAHUS MEAOCHEPHO-
reoc(hepHbIX MPOIIECCOB.

JlanmmagrTHoe NpoeKTHpOBaHHE

[IpencraBnenue o taHaMIaQTHOM MPOEKTUPOBAHUU. B3auMocBs3b JaHAIIadTHONW apXUTEKTYPHI
¥ SKOJIOTUHU. AHAIIN3 HKOJIOTHYECKUX MOJIX00B K MPOSKTHPOBAHUIO UCTOPUIECKIX 0OBEKTOB
nanamadTHON apxutekTyphl. JlanamadTHas apXUTEKTypa KaKk HHCTPYMEHT 00bEMHO-
MIPOCTPAHCTBEHHOW OpTaHW3aluy JaHamadTa U PeTryTHPOBAHUS SKOJIOTHUECKUX YCITOBHIA
Jlanmmadthas opranuzanus ropooB. OcOOEHHOCTH PaCTUTENILHOTO U IIOYBEHHOT'O TIOKPOBa
00BEKTOB JIAaHAMAPTHOTO POSKTUPOBAHHSL.

Cucrema MeTO/10B HcCJIeJOBAHUS B MIO4YBOBeIeHUHN

[IpencraBiaenue o HayauHoM MeToze. Knaccudukaiys MeTO0B B TIOUBOBEICHHUH.

OOBeKTHI UccneoBaHus B ToUBOBeeHUU. [IoHsATHE O cCUCTeMe, eTo MOSIBICHUE U Pa3BUTHE,
WCTIOJIb30BaHUE B MOYBOBEICHUH. XapaKTEPHbIE 0COOCHHOCTH IIOYBEHHBIX CHCTEM.

[Tousitie o mouBeHHOM MeToze. OO1Me U YaCTHbIE METO/Ibl B TOYBOBeAeHUU. CpaBHUTEIIBHO-
reorpauuecKuii METOl, €ro CYyTh ¥ BO3MOXXHOCTH. CpaBHHUTEIBHO-aHATUTUICCKUI METO/, €r0 CYTh U
BO3MOYKHOCTH, YCJIOBHUS UCIIOJIb30BaHMUS.

Hcnonp3oBaHue METOA0B MUHEPAJIOTUH B TOYBOBEACHUH. MUHepasbl KpyHO# ppakiuuu,
JJIOTUT€HHBIE, AyTUT€HHBIE U aKIIECCOPHBIE MUHEPAJIbI, X UCIIOJIb30BaHUE B TOYBOBEICHHH.
I'munucTeie MuHepansl. [lponeccsl npeodpazoBaHus TIIMHUCTHIX MUHEPAJIOB B IOYBEHHOMU Cpeie.
MHuKamoHHOE 3HAYEHUE TIIMHUCTBIX MUHEPAJIOB.

OcHOBBI peHTreHO-(ha30BoOro aHanu3a. Vcmnoap30BaHne CKaHUPYIOMICH YJIEKTPOHHOM
MHUKPOCKOIHH JJIs KccleIoBaHus ()a30BOr0 COCTaBa U CTPYKTYphI NOYB. [IpHHIIUIIBI pabOTHI
CKaHUPYIOILIETO 3JIEKTPOHHOT'O MUKPOCKOIIA, 0COOEHHOCTH MOJATOTOBKH 00pa3lioB K UCCIIEOBAHMUIO,
HaNpaBJICHUS UHTEPIPETALNH TTOJTy4aeMbIX JaHHbIX.
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Hcnonb30BaHue U30TOMHBIX METOIOB B TOUBEHHBIX UCCIIEOBaHUSAX METO reOXuMUU
CTaOMIIBHBIX H30TOIIOB, €r0 CYTh U BO3MOXXHOCTH. DpaKIIMOHUPOBaHHE CTAOMITBHBIX H30TOTIOB B
npolieccax rurnepreHesa 1 noyBoodpa3oBanus. [I[pHHIKIIBI M HANIPABICHHUS UCIIOIB30BAHUS
CTaOUIIBHBIX U30TOIOB B [TIOUYBEHHBIX HccienoBaHusAX. cronp30BaHue paguoyriepoaHoro MeToaa
IUIs1 OTIPEJICJICHUS] BO3pacTa OpraHn4ecKoro Beniectsa noys. Crenuduka ucciae10BaHus
paIroyTIEPOTHOTO BO3PACTa OPraHMYECKOTO BEIIECTBA COBPEMEHHBIX M HCKOMIAEMBIX TTOYB.
[Tpumenenue 14C nat B reorpaduu, naneoreorpaduu u reomopdoinoruu. IIposenenue
PEKOHCTPYKIIMIA IPUPOIHOMN CPEIBI M IPOTHO3BI €€ M3MEHEHUS B CBS3H C M3MEHEHHEM KIIMMATa.
Mertoab! MukpoOuoMophHOro aHanmza. I eHe3nc MUKpoOHOMOp(HBIX KOMIUIEKCOB B ITOYBAX,
reorpadus UX pacIpoCTpaHSHUS U HHGOPMAIIMOHHAS POJIb.

CTa0uiIbHbIe H30TONbI OMOTeHHBIX 3J1€eMEHTOB B MIOYBEHHBIX U IKOJIOT HYECKUX
HCCIIeI0BAHUAX

Oco0eHHOCTH U30TOMHOTO COCTaBa Pa3HbIX 3JeMEeHTOB. [IpaBuia cTaOMIBHOCTH U30TOTIOB.
AGCOIIOTHOE U OTHOCUTEIFHOE KOJIMUYECTBO MU30TOMA: aTOMHBIN MPOIEHT U AenbTa. M30TonHbie
cTaHaapThl. PU3NKO-XUMUYECKAsl HEPABHOLUEHHOCTh U30TONOB. TepMOAMHAMUYECKUI U
KUHETHIeCKUH 3P (DEeKTh 1 PpaKImOHUPOBaHUE U30TOIOB: KO PHUITUEHT HpaKIIMOHUPOBAHUS,

K03 ppuuueHT qucKkpuMuHamuy. OpakIMOHUPOBAHNE H30TOIOB B 3aKPBITOM U OTKPBITON CHCTEMaX.
CwmemmmBanue u3otonoB. M3oTonHo-mMaccoBblil Oananc. M30TomHBIN cocTaB BOJOPOAa U KUCIOPO/ia B
MPUPOIHBIX BoslaX. PpaKIMOHNPOBAaHHE N30TOIIOB YIIIEPOa B CUCTEME HEOPraHMYECKOTO yriiepoa
«CO; atmMocdepsl — pacTBOPEHHBIN OMKapOOHAT — OCAKICHHBIM KapOOHAT» U B MPOIECCe
¢dorocuntesa (C3- u C4-tunsl porocunTesa). M30TomHbIM cocTaB yriepoaa B mouse. M30Tomsl a30Ta;
BayKHeiIIKe mporecchl ppakimoHupoBaHus. I30TOMHBIN cocTaB a30Ta B MOYBAX U PACTEHUSX.
OcHOBHBIE TTPOLIECCH (PAKIIMOHUPOBAHUS H30TOIOB CEphl. VIcmonp30BaHNe B TOYBEHHBIX
HKOJIOTMYECKUX HCCIEAOBAHUAX JIAHHBIX 0 U30TOMTHOMY COCTaBY BOJOPO/Ia, KUCIOPO/ia, YIiepoa,
a30Ta U cephl B 00BEKTAX OKPYXKAIOMICH cpebl. McImoib30BaHNe NCKYCCTBEHHON N30TOITHON METKH B
HKOJIOTHYECKUX HCCIIETOBAHUSX.

Jerpagauus nmo4ys v npodaeMbl HX PeKyJIbTUBAIMM U peMeIHAIUU

[TouBsl u 3emenbvHBIE pecypchl Poccuu. ®akTopbl, BUABI U MacmITalObl Jerpajallid MOYB B
mupe, EBpone u Poccnn. @usnueckas nerpaganus. MexaHnyeckue HapylIeHus o4B. PekynbTuBanus
HApYIICHHBIX 3€Mellb. Jpo3usi KaK OCHOBHOW (hakTOp Jerpajaliil TOYB, €CTECTBEHHas U
aHTPOIIOTEHHAsI, BETPOBas M BOJHAS dPO3Hsi, MPOTUBOIPO3NOHHBIE MeponpusTus. Jlerpamanus moys
MIPU CBEJICHUU JIECOB, TMHAMUKA 00€3/IeCUBaHUs, BIUSIHUE PYOOK U JIECHBIX MOKaPOB.

JlerymuduKamnysi mo4B Kak (GakTop CHMWKEHHUS IUIONOPOAWS M HapYIICHHUS IMKIIA Yriepoja,
npoOJeMBbl PEryIMpPOBAHUS TYMYCHOTO COCTOSIHUS MO4YB. KHCIOTHBIE OCAagKW U 3IKOJIOTHYECKHE
MOCTICICTBYSI, OIICHKAa YCTOWYMBOCTH TOYB K IMOJKHUCICHUIO, KPUTUYECKHE HATPY3KH TMOJUTIOTAHTOB,
MEJNUOpAlysl KHUCIBIX TMO4YB. VICTOYHMKM W TYTH 3arps3HEHHs IOYB TSDKEJIBIMH METallJIaMH,
3aKOHOMEPHOCTH HMX aKKyMYJSIIIMM W MHTpalliil B TOYBaX W JIaHAmMAQTax, JAErpaiamnus IOYB.
OcHOBHBIE TMOAXOJBl K pEMeIualMy 3arpsi3HEHHBIX MOYB, CTPAaTeTMH OYUCTKU W CTAOMIIM3aINH,
00paboTKa in situ 1 ex Situ, METOBI <GKECTKOM» U «MSTKOI» peMeInaliy, BIUSHUE Ha YKOJIOTUUECKHE
(GyHKLIMU T0YB, HEOOXOJUMOCTH MOHHUTOPHUHIA, MPUMEpPHI yCIEUHON pemenuanuu. Jlerpamanus u
BOCCTAHOBJICHHE He(Te3arpsA3HEHHBIX IMOYB. 3arps3HEHHE OKpYXKAloIIeHd Cpelsl B TOpojax MUpa,
EBpomnsl 1 Poccun, 0coGeHHOCTH JieTpajjaliiy 1 peMeIualii TOPOICKHUX MOYB.

PocT KkoHIeHTpanuy MapHUKOBBIX Ta30oB B aTMmochepe W mpoljiemMa HM3MEHEHHs KIMMarta,
MOCTIeICTBHSI TIOBBIILICHUS TEMIEPaTyphl AJisi aTMOC(EPbl, OKeaHa U Ha3eMHBIX IKOCUCTEM, U3MEHEHHE
kiumaTa B Poccum, ys3BUMOCTh apKTUYECKHUX perruoHoB. OIycThIHMBaHUE, 3aCyXHM W JAerpajanus
MI0YB, HAIIPaBJICHUS OOPHOBI C OMYCTHIHUBAHHEM.
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