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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

I[IK-4 Crnocoben wucnonp3oBarth B NPO(PECCHOHANBHOM ACATEIBPHOCTH TEOPETHUECKHUE 3HAHUA U
MpaKTUYECKUE HaBBIKM B oOmacth yueHus o0 armocdepe, ruapocdepe, nemocdepe, Oumochepe,
ouoreorpadun

1.2 Tumel 3aga4 TpogecCHOHANBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax
OCBOCHUS JUCLUIIIIUHBIL:

- Hay4YHO-HUCCIIEOBATEIIbCKUN

- NPOEKTHO-IIPOU3BOJCTBEHHBIN

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIbHON JesSTEIhHOCTH B
chepe: 40 CkBo3Hble BHABI NPOPECCHOHATHLHON ACATEIHPHOCTH B MPOMBINUICHHOCTH (B cdepax:
HKOJIOTMYECKOl 0e30MacHOCTH B MPOMBIIUIEHHOCTH; OOpAallleHUs] C OTXOJaMHU; OXPaHbl MPUPOIbL;
MPEeIOTBpPAIICHUST U JIMKBUAALWU 3arpsA3HEHUN, pallMOHAILHOTO MPHUPOJOINONIB30BaHNs, MOHUTOPUHTA U
MIPOTHO3UPOBAHMS COCTOSIHUS OKPY>KAIOIEel Cpe/Ibl)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIIMUXCsl TOJKHBI ObITH COPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE

(hyHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt .
WnankaTopbl JOCTHKEHHSI KOMIIETSHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeicTBus (py HaTUIUU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS

KO,I[ 1 HAUMCHOBAHUC

[1IK-4 Cnocoben
WCTIOJIb30BaTh B
npodhecCHoHaIbHOM
JeSITEITBHOCTH
TEOpeTUIEeCKHe 3HAHUS U
MPaKTUYECKHUE HABBIKY B
obacTu yaeHus 00
armocepe, ruapocdepe,
ienocdepe, onocdepe,
ouoreorpadhuun

Hcmonpzyer B TpodecCHOHATBHOW  JCATEIHHOCTH
TEOpEeTHYECKNEe 3HAHWA U TPAKTUYECKHE HABHIKH B
obmactu yuenus 00 negpochepe

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

[IK-4 CnocobeH wucmonb30BaTh B MPOGECCHOHATBLHON NIEATEIbHOCTH TEOPETUYECKHUE
3HaHUS W TPAKTHYECKHE HABBIKM B oOmacTu ydeHuss o0 armocdepe, rumpocdepe,
negocdepe, buocdepe, bnoreorpadun

Ne HaumenoBanue ®opma
n/m JIMCITUILINH, o0yueHus
OTIPEICTISIONINX OuHast
MEKIUCLUMIUTMHAPHBIE | (cemecTp)
CBs3HU 3 4 5
1|Yuenue o chepax + |+ |+
3emin

2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:

JucuumuinHa «OKOJOTHs TOYB» OTHOCUTCS K 4YacTH, (OpMUpYyeMOil ydacTHUKaMH OOpa30BaTENbHBIX
OTHOLICHUH, yueObHoro tuiaa OIl mo wampaBnenuto mnoarorosku 05.03.06 - DOkonorus u
IIPUPOIOTIONIB30BAHNUE.

JucuuminHa «OKOoJI0THsl TOYB» U3Yy4daeTcsl B 7 CEMECTpe.



3.00beM U coep:kaHMe TUCHUILUTHHBI
3.1.00beM QUCLUILUIMHEL: 3 3.€.

Ounas: 3 3.e.
Bun yueOHo# paboTh (BCSEI;ZEOB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 108
KonrakTHast pabora 48
Jlexmm (JIextmm) 16
[Tpakrtuueckue (Ilpakt. pad.) 32
CamocrostensHas padota (CP) 60
3auer -

3.2.ConepxaHue Kypca:

No Haspanue Bun yuebnoit | dopmel TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O
7 cemecTp
1 Brenenue B Ompoc
npeamet. yHkun
moyB B 6nocdepe u
JIKOCHCTEMAX KaK 2 | 4 8
byHaaMeHTaNIbHAsA
npobiema
COBPEMEHHOCTH.
2 Bausgnue moussl Ha CobecenoBaHnue;
ruapocoepy. 2 148 [IpaxTruyeckas
pabora
3 Bnusiaue nouyBbI Ha CobecenoBaHue;
atMocadepy. 416 |3 TecTupoBanue;
[IpakTnyeckas
pabora
4 Bnusiaue nouBbI Ha CobecenoBaHue;
nutochepy. 4 | 6 |12 [TpakTrueckas
pabora
5 Oo6meonocdepHbie CobecenoBanue;
(yHKLUH TTOYB. 216 |12 [IpakTnueckas
pabora
6 BoccranoBienue u CobecenoBaHue;
OXpaHa OYEHHOTO > 16 |12 TectupoBanue;
MOKpPOBa [IpakTnyeckas
pabora

Tema 1. BBenenue B npeamer. ®yHKUUH N0YB B OMocdepe u IKocucTEMAaX KaK PyHIaMeHTAIbHAs
npodsaema coppemennoctu. (ITK-4)

Jlexkuns.



CoBpeMeHHOE TOYBOBEICHHE MEPEKUBACT CIOKHBIA Tepuoa cBoero pasButus. LllupokomacmrabHoe U
MHTCHCUBHOE M3MEHEHHe Ouocdepbl M ee MOYBEHHOIO MOKpOBa CTABUT IEpel]] HAyKOM O IMOYBE P
OTBETCTBEHHBIX B3aMMOCBSI3aHHBIX 3ajad, OT pELIEHUS KOTOPBIX BO MHOIOM 3aBUCUT YCIIEIIHOE
NPEO0JICHNE MHOTHX PErMOHAJIBHBIX U TI0OAJBHBIX MPOOIeM, KOTOPBIE CO BCE OCTPOTOM BCTANIM MEpen
YeJI0OBEYECTBOM: JAe(PULUT MPONOBONBCTBUS, COKpAIIEHHWE  €CTECTBEHHBIX pecypcoB  Ouocdepsl,
3arpsiI3HEHUE OKPYXKAIOUIEH Cpenibl, SKOJOTUUECKUI KPU3HC.

TpanuiuoHHble HccA€IOBaHUS IOYB, MHOIO JaBUIME Ui IO3HAHUS Pa3HOOOpa3us HUX CBOWCTB U
TeHETHUYECKUX OCOOEHHOCTEH, 0Ka3aJl0Ch, HEOOXOAUMO JIOTIOJHUTh MHBIMHM MOAXOaMHU U KOHLENIUAMU. B
nocienHee BpeMsi 0co0yI0 aKTyalbHOCTh NPUOOpen (PyHKIMOHAIBHO-3KOJOTHYECKUN TOAXO0, pealn3alus
KOTOPOT'0O MO3BOJIMJIA Pa3paboTaTh HOBOE YUYEHHE - SKOJIOTHs II0YB, CHHTE3UPOBaBIlIee B ce0e MaTepHualsl U
UCCIICIOBaHMS, XapaKTEpU3YIOIUE IPOSBICHUE JABYX OCHOBHBIX KaTeropuil MOYBEHHBIX (QYyHKIMHA —
OMOreoLEHOTUYECKHUX U II00anbHbIX. OCHOBOM 3TON AMCHUIUIUHBI SBIAETCS YUEHUE - 00 IKOJIOTMYECKHX
GyHKUIMAX TOYB. OTO YYEHME BO3HMKIO Onarofaps MIesM U TpyJaM 3aMedyaresbHOM Iulesibl
ecrectBoucnbiTareneii: B.B. Jlokyudaesa, B.1. Bepnanckoro, B.H. CykaueBa, b.b. ITonsiHoBa. B.A. KoBapi,
B.P. BonoGyesa, A.A. Pone, B.B. ITonomapegoii, C.B. 3onHa u ap.

3HaHuUs O MOYBE U €€ POJIM B MIPUPOAE U OOIIEeCTBE 0 CTAHOBJICHUS TIOYBOBEICHUS Kak Hayku. HakorieHue
3HAaHUH O II0YBE HUMEET JUIMTEIBHYI0 MCTOPUIO, YXOISIIYI0 CBOMMM KOPHAMH K IIE€PBBIM 3EMHBIM
uuBwinzanusM. B Jlpesnem Erunrte, Kurae, Unnuu, Meconoramuu y>Xe€ MHOTO 3Halld O Ba)KHEUIIUX
CBOMCTBax MOYBBI. DTO IIOMOTrajgo APEBHEMY 3E€MIIEHEIIbIY YCIHEIIHO BECTH XO3SMCTBO M IpPaBUIIBHO
MOHUMAaTh 0COOYIO POJIb 3eMJIU B KU3HU MPUPOJIBI M 0OIIIECTBA.

B panHux npezicTaBieHusX 0 OYBE HAOIIOMACTCA CTPEMIICHUE PACCMAaTPUBATh €€ KaK OJHO U3 KU3HEHHBIX
HayaJl U, CIEeN0BATENIbHO, KaK OHO M3 HEMPEMEHHBIX ycloBHi ObITHS. B Mecomoramuu CyiiecTBoBasio B
3a4aTKe yUYEHUE O YEThIPEX UCXOIHBIX AIEMEHTAaX, B UNCJIO KOTOPHIX BXOAMWIN OTOHb, BOJA, 3€MJISl U BO3AYX,
a npeBHerpedeckuii punocod Keenodan (VI-V BB. 10 H.3.) monarai, 4yTo U3 MOYBHI "BCE BOSHUKIIO" U B HEe
"Bce 00paTUTCs B KOHIIE KOHLIOB'.

OCo0eHHOCTHI0O KOHKPETHOTO 3HAHUS O TIOYBE OBLIO TO, YTO B HEM 00paIlagoch Mpex/ie BCero BHUMaHue Ha
B3aMMOOTHOUICHUS II0YBBI C OKPYXAIOLIEH Cpefod H 4YesnoBekoM. HecMmoTps Ha OrpaHH4eHHOCTb U
SMIIUPHUYECKUN XapaKTep paHHUX MPEACTABICHUN O MOYBE, B HUX MHTYUTUBHBIM M OIBITHBIM ITyTeM ObUIN
NPaBUJIBHO OIpeE/eeHbl Hanbojee XapaKTepHblE €€ CBOWCTBA; BBICOKAas MPOCTPAHCTBEHHO-BPEMEHHAas
M3MEHYMBOCTb, UyTKasi PEakLUsl Ha CEJIbCKOXO3SIMICTBEHHbBIE BO3IAECHCTBUS 3€MIIEEIbIA, NCKIOUNTENbHAS
OT3BIBYMBOCTh PACTEHUI Ha MIOYBEHHOE IUIOIOPOJHKE.

B cpennue Beka npencraBieHus O MOYBE HE MPETEPIIENIH CYyIIECTBEHHbIX n3MeHeHuil. B 3amannoii EBporne
Mocje JUIMTETLHOTO 3a0BeHMsi Oblta 000Omena B XIII B. oOmmpHas 3emieienpueckas aHTUYHAsS
JUTepaTypa. HakanmBarorcst HOBBIE OMIIUPUYECKUE JaHHbIE AarpoOHOMHYECKOTO XapakTepa.
OnHoBpeMeHHO Onarojapsi pa3BUTHIO XUMHH JENAlOTCS TMOMBITKH MPOHUKHYTh B TalWHBI MOYBEHHOIO
TJIOAOPOAMSL, 3aKJIaIbIBACTCS aHATUTHYECKHUM MOIX0/T K M3YUYEHHUIO MTOYBBI.

B snoxy Bo3poxkaenusi npofoimkaercs U3ydeHHe OTAENIbHBIX CBOMCTB MOYBHI M MOCTOSHHO pPacCIIMpsETCs
HKCIEPUMEHTAJILHOE €€ UCCIIEIOBaHNUE.

Pacmpenne uHTEepeca K IOYBEHHBIM OOBEKTaM CO CTOPOHBI MHOTHMX HayK, CYHIECTBEHHO YCKOPHUIIO
HakoruieHue 3HaHui 0 mouse B XYIII-X1X BB., 1 ClTOCOOCTBOBAIIO TTOSIBJICHHUIO TTEPBBIX HAYYHBIX TUIIOTE3 O
MPUYMHAX [JIOAOPOAUS MOUBbI, €€ MPOUCXOXKICHUH U IBOJIOLUH.

OmHOOOKMIA TOAXOM K TOYBE CO CTOPOHBI MPEACTABUTENCH OTIENbHBIX HAyK IMOPOXKIAdl M KpaiHue
CY)KJICHHSI TIpU PEIICHHUH KOHKPETHBIX Y3JIOBBIX BOIPOCOB IMOYBOBEJACHHSA. DTO HEH30EKHO IMOPONKIAIO0
OJHOCTOPOHHIOKO TPAKTOBKY POJIM MMOYBBI B )KU3HU NPUPOABLI U OGL[ICCTBa, KOTOpas BOCIIpUHUMAJIACH JIMIIb
KaK 00BEKT CEIbCKOXO3SICTBEHHOTO TPy/a.

Haxoruienue 3HaHUM B nepruoa A0 CTAaHOBJICHUSA MTOYBOBCACHUS KaK HAYKH MMEJIO CYIICCTBCHHOC 3HAYCHHUC
IJIL Ppas3sBUTUA HAYYHBIX Hpe,Z[CTaBHeHI/Iﬁ O IIOYBC, 0CcO0EeHHO IJI1 TIOCTAHOBKHU 3KCIICPUMCHTAJIBHBIX
I’ICCHCI[OB&HHﬁ. OI[HOBpCMCHHO cTaja fCHa HEBO3MOXKHOCTH OOBEKTHBHOIO ITO3HAHHSA IIOYBHI B paMKax
KakoM-110o O[[HOﬁ N3 CYHICCTBOBABIINX HAYK U HCAOCTATOYHOCTh aHAJIMTUYCCKOI'O IMOAX0Aa, IMMOJIYUYHUBIICTO
IIHAPOKOC PACTIPOCTPAHCHUC B CCTCCTBO3HAHUU TOI'O BPCMCHHU.



CraHoBIIEHHE TIOYBOBEACHHUS M €ro B3aUMOACHCTBME C POACTBEHHbIMM HaykaMu. CTaHOBIIEHHE
MOYBOBE/ICHUSI KaK 0CO00M CaMOCTOATENBbHOM OTpaciy €CTeCTBO3SHAHHUS CBSI3aHO C MMEHAMU BEIIUKOTO
pycckoro ecrectBoucnbiTarens Bacunusa BacunbeBuua /[okyuyaeBa m ero mocienoBareneil kak B Poccuu,
Tak u 3a pyoesxoM. Hayunslit monBur Jloky4aeBa COCTOUT B TOM, YTO €My YAAJIOCh pa3peLINTh BO3HUKIINE K
XIX B. mryOokue mpoTUBOpeYHsl B M3ydeHUH MOYBbL. CYHIHOCTh 3THUX MPOTHBOPEUMH 3aKIIOYalach B
CTpEMJIEHUH OOBSCHUTH BCIO CIIOKHOCThH MOYBOOOPA30BaTEIHLHOIO MPOIIECCa U BCIO COBOKYITHOCTh CBOMCTB
Y TIPU3HAKOB TIOYBHI C MO3UIMN KaKOH-THOO0 OHOM HAyKH: arpOXUMHHM, arpOHOMUH, reosioru. Haxozsic Ha
TaKUX MO3MIHUAX, YUCHbIC MPABUIBHO OOBSICHSIM KaKylO-THOO OAHY OCOOCHHOCTH IMOYBBI, OAMEUEHHYIO
OTIBITHBIM ITyTE€M, HO HEM30€KHO BIaIaly B 3a0IyKJIeHHE, KOT/Ia MEPEXOMIN K 00IIel TPAaKTOBKE MOYBBI U
OIPEIEIICHUIO NIEPCIIEKTUB €€ UCCIIECIOBAHMS.

B. B. JlokyyaeB man NpUHUMIHNAILHO HOBOE pEIICHHE TaHHOM MpoOIEeMBI, CyThb KOTOPOTO COCTOsIa B
TPAKTOBKE MOYBHI KaK 0COOOT0, MOCTOSHHO Pa3BUBAIOIEIOCS, €CTECTBEHHOMCTOPUYECKOTO TeIa CO CBOUMHU
3aKOHAaMHU  pPa3BUTUS W MU3MEHEHHUS. OTO NPEANoNiarajo  HEoOXOAWMOCTb  IOSBICHHS  HOBOHU
CaMOCTOSTEIIBHON HAayKH, UMEIOLIEN CBOM IPEAMET U METO/IbI UCCIICAOBAHUSA U T. 1.

Yeunusmu B.B. JlokyuaeBa u ero yueHHKoB K Hadany XX B. B Poccum Obuim pemieHsl Hanbosee BaXKHbIE
3aJja4ll CTAHOBJICHMS MOYBEHHOM HayKu: OBLIO CO3/1aHO IMEepBOoe 0000INaioIIee TEOPETUYECKOe YUEHHE O
MoYBe Kak O0COOOM  €CTeCTBEHHOMCTOPUYECKOM Tele IMPHUPOAbI, Pa3BEPHYJIHCHh IJIAHOMEPHOE
[IMPOKOMACIITAOHOE M3yYeHHE TOYBEHHOTO IMOKPOBAa M JKCIEPUMEHTAIBHBIC HCCIEOBAHUS ITOYB, CTAIH
YUTATBCS CIELUAILHBIE KypChI IIOYBOBEACHUS, CO3/1aHa HAllMOHAJIbHAS [TI0YBEHHAs IKOJIA.

Mornonast HayKa B MpOLECCe POCTa aKKyMyJdUpoBajia B ceOe He TOJIBKO 3HAHMA O MOYBE, HAKOIJICHHBIE B
CMEXHBIX HayKax, HO M BKJIIOYAJIa B CBOKO CTPYKTYpPYy OIIPEIEIEHHBbIE UX pa3leiibl, OPUCHTUPYS Ha CBOU
3a1a4v U METOJOJIOTHIO. B pesynbrare crienuaibHble UCCIIEA0BAaHUS 110 II0YBaM CTajId OCYIIECTBIIATHCS Ha
KaueCTBEHHO HOBOM, 3HAYUTEIHHO 00Jiee BHICOKOM YPOBHE.

IlocnenokyyaeBCKUl INEpUOA PA3BUTHUS IIOYBOBEACHUS XapaKTEPU30BAJICS DPA3BUTHUEM AHAIMTHUUYECKHUX
uccienoBaHuid. OZHOBPEMEHHO COXPAHSETCS LEJOCTHBINA AMHAMUYECKMN IMOAXOA K M3YUYEHHUIO IOYBBI U
CBSI3aHHBIX C HEH TMPHUPOJAHBIX OOBEKTOB, pa3paboranHbelii B.B. Jloky4aeBbIM, KOTOpBIM oOKa3zal
CTUMYJIHMpYIOIee BO3/ICHCTBHE HAa POJCTBEHHBIE TIOUYBOBEACHHUIO PA3/EIibl €CTECTBO3HAHMS (0OIIEIPU3HAHO
BiusiHAE yuyeHus B.B. Jloky4aeBa 0 IpUpOAHOM KOMILIEKCE U IIPUPOIHOM 30HAJIBHOCTH HA Pa3BUTHE psla
€CTECTBEHHBIX HayK: (U3UUecKoil reorpaduu, reo00TaHUKH U 300reorpaduu, JIECOBEICHHs, T'€OJOTHH,
reoxumuu u Ap. IlouBoBen b.b. 110ybIHOB SIBHIJICS OCHOBOMOJIO)KHUKOM HOBOT'O HAayYHOI'O HAIlPABJICHHUS -
reoXuMHM JaHamadra, pa3BUTOro B fanbHeiimem ero mociepoBaremsimu: A. WM. Ilepensmanom, B.A.
KoBnoii, M.A. I'ma3oBckoil 1 ApyTMMHU UCCIIEA0BATEISIMM. )
[Toctenenno Ha (oHe 0OIIEro MPOrpeCCUBHOIO Pa3BUTHSI MMOYBOBENEHUS CTAJI0 HaME4aThCsl OclabieHue
€ro CBsi3el C HEKOTOPHIMU POJCTBEHHBIMH HAyKaMH, YTO MOPOAMIIO PpsAl MpoOjJeM U JAMCKYCCHOHHBIX
BOIIPOCOB, MHOTHE M3 KOTOPBIX OKa3bIBAKOTCS HEPEUIEHHBIMH J0 HACTOSIIETO BPEMEHU. DTO OTHOCUTCS U K
AKOJIOTMYECKUM TTpo0IeMaM B (PyHKITUSM TTOUB.
CoBpeMeHHOE MOYBOBEACHHUE U IMpobiieMa 3kojorndeckux (yHkiuil mous. CoBpeMeHHOE MOYBOBENEHUE,
SIBIISIETCSL CAMOCTOSITEIbHOM HAyKO#M, C BBIJCICHUEM OTAEJIbHBIX HANpPABICHUM HA CTBIKAX C JPYTUMH
OUCHMIUTMHAME, TaKMX KaK XUMUS MOYB, OMOJIOTUS MOYB, (PU3UKaA MOYB, METUOPATUBHOE NTOYBOBEJICHUE U
Ip. DTO TO3BOJWIO HAKOMUTh OrPOMHBIN (PaKTUUECKHIl Marepual M OCYILIECTBUTh METOIWYECKHUE U
TEOpEeTUYECKUEe pPa3pabOTKU IO OTAEHbHBIM TpyIIaM CBOWCTB, TE€HE3UCY M CElIbCKOXO3SHCTBEHHBIM
ocoOeHHOCTAM MouB. OJHAKO CIOXKHUBUIMICS XapakTep CIEUHUaIU3UpPOBAaHHBIX HCCIEIOBaHUI O IMO4YBe
MPUOOPET YepThl, 3aTPYAHSIONINE Pa3BUTHE psAla 331a4, U B IEPBYIO odepeb MPOOIEeMbl SKOJIOTUH MTOYBHI.
Nzyuenune pazHooOpa3usi ¢GopM ydacTusi TOYBbI B (YHKIIMOHUPOBAHMM W WM3MEHEHUU (IMHAMHKE)
AKOCHUCTEM U OrOChephl OKa3bIBACTCS TIIABHBIM CTEPKHEM JAHHOU MPOOIEMBI.

IIpakTnyeckoe 3aHsATHE.
Beenenue B mpeamer.
OyHKIIUY TTOYB B Onocdepe u IKocucTeMax Kak GpyHaaMeHTalbHas MpoodaeMa COBPEMEHHOCTH.
3HaHuUs 0 TIOYBE U €€ POJIM B MPUPOJIE U OOIIECTBE 10 CTAHOBICHHS TOYBOBEACHUS KaK HayKH.
CraHoBIE€HNE TOYBOBEJCHUS U €r0 B3aUMOJEHCTBHE C POJCTBEHHBIMU HAayKaMH.
CoBpeMeHHOE TMOUYBOBENICHHE, MpoOIeMa 3KOJOTHYECKUX (DYHKIMHA MOYB, JKOJOTHS IOYB KAaK Hay4Has
JUCLMIUIMHA, IPEAMET UCCIIEOBAHUS, LIEJIN U 3aJa4u.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.



OyHKIMM 10YB B Onocdepe 1 IKocucTeMax Kak (pyHIaMeHTaabHas mpodiaemMa COBPEMEHHOCTH.
3HaHMA 0 IOYBE U €€ POJIN B TPUPOJIE U OOIIECTBE 10 CTAHOBIICHHS TIOYBOBEACHUS KaK HAayKH.
CraHOBJIEHUE TTOYBOBEICHHS U €0 B3aUMOJICHCTBUE C POJCTBEHHBIMH HAayKaMH.

CoBpeMeHHOE TOYBOBEJEHUE, MPOOIeMa SKOJOTHYECKUX (PYHKUMH TMOYB, SKOJIOTHUSA IOYB KaK HayudHas
JOUCHUILIMHA, IPEMET UCCIIEJOBAHUS, LIEJIU U 3aJa4H.

Tema 2. Bausinue noussl Ha ruapocgepy. (IIK-4)
Jlexknus.
I[JII/ITGJIBHOC BpEMs TUAPOJIOTH CUUTAIA, YTO IJIaBHBIM I[CI\/JICTBYIOH_II/IM q)aKTOpOM THAPOJJIOTHUICCKOTO
peXuMa SIBISICTCS KIIMMAT, B OCHOBHOM — aTrMoc(epHbie ocaaku. Jpyrue (hakTopsl SBHO HETOOLEHUBAIUCH.
OnHako MOCTENEeHHO CTaJI0 BBIICHATHCS CYIIECTBEHHOE 3HAUEHHE U JPYTUX T'HIPOJIOTHYECKHX (PAKTOPOB:
MIOYBBI, JTUTOJIOTHH, penbe(a, )KUBOTO BEIIeCTBA, aHTPONOTCHHBIX BIUSHUH.

Bechma mry00OKO U BCECTOPOHHE THAPOIOTHYECKOE 3HAYCHHE MOUYBHI ObuIo onieHeHo B.M. Bepuanckum. B
¢bynaamenTanbHoi MoHorpaduu "Mcropusi mpHpOAHBIX BOA" OH TOBOPUT OO0 OTPOMHOM 3HAYE€HUH B
MCTOPUU BOJBI IOYBEHHBIX PACTBOPOB, SBJISIIOIIMXCS OCHOBHBIM CyOCTPaTOM KU3HHU.

PaccmarpuBas cBs3u paznmuuHbix Gopm mpupoaHoi Boabl, B.M. BepHanckuii moguepkuBaeT, 4To U3yUYCHHE
[TIOYBEHHBIX PACTBOPOB BCKPBIBAET B MCTOPUM BOJABI IPAaHAMO3HOE SIBJIICHHE, CBS3BIBAIOIIECE TAKHE Pa3HbIC
BOJIbI, KAK MOPCKasl, pEYHAsl U JTOKIEBAs.

ITouBa, urpaer ponb NOCpEAHMKA MEXIY KIMMAaroM M PEYHBIM U MOA3EMHBIM cTOKOM. Hu onHO siBieHue
BOJHOTO OajaHca He MUHYET ITOYBY.

[TouyBa y4yactByeT B (pOPMUPOBAHHM PEUHOTO CTOKA. [Ipy BBISBICHWH OCHOBHBIX ()OPM y4yacTHs TOUYBHI B
(bopMHpOBaHUH OOIIETO PEYHOTO CTOKA BBISICHAETCS, UTO INIaBHAs (hopMa 3TOTO Y4aCTHs — BIUSHUE TIOUBbI
Ha COOTHOILIEHUE IPYHTOBOIO M MMOBEPXHOCTHOIO MUTAHUs peK. IMEHHO IpeKIe BCErO OT MOYBbI 3aBUCHT,
Kakasi 4aCTh aTMOC(EPHBIX OCAJKOB IMOCTYIHUT C BO-ZI0PA3/EJIOB B PEKU B BUJE MOBEPXHOCTHOTO CTOKA, a
Kakas — B BUJE I'PYHTOBOIO, YTO B 3HAYUTEJIHOM Mepe ONpeAeiseT paBHOMEPHOCTh NUTaHUS pek. B
3aBUCHUMOCTHU OT KOHKPETHBIX CBOMCTB ITIOYB CTPYKTYpa CTOKA MOXET U3MEHSATHCS OUEHb CYLIECTBEHHO.

[TouBa ydactByeT B TpaHchopMamuu aTMOC(HEpPHBIX OCAIKOB B TPYHTOBBIE M MOYBEHHO-TPYHTOBBIC BOJIBI.
[TouBeHHBI TTOKPOB, TECHO COMPHUKACAIOIIMICS C BOMIOM, UTPAET 3HAYMTEIBHYIO POJb B TpaHchopmaiuu
COCTaBa BBIMAMAOIINX aTMOC(HEPHBIX 0CaaKOB. Bo3aeiicTBHe MOYBBI HA XUMHUYECKUN COCTaB MPUPOTHOMN
BOJIBI UMEET JABOSIKUN XapakTep: BO-NIEPBBIX, (POPMUPYIOMNA TEPBUYHBIA COCTaB (PHIIBTPYIOIIMXCS Yepes
Hee aTMOC(HEpPHBIX 0CaIKOB; BO-BTOPBIX, METAMOP(PHUZHPYIONTUH, TIPU KOTOPOM MPOUCXOTUT KaueCTBEHHOE
W3MEHEHHUE HOHHOTO W Ta30BOTO COCTaBOB BOJbI, B3aMMOJCHCTBYIOIIECH B JaJIbHEHIIEM CBOEM IMYTH C
nouBoi. [Tpu 3TOoM B 000MX ClTydasix XUMHUYECKHI COCTaB BOJIBI BCEIIETIO 3aBUCHUT OT XapaKTepa MOYBHI.

XapakTep U3MEHEHHUs arMOC(epHBIX OCaJKOB TMpU MPOXOXKIECHUU Uepe3 MOYBEHHBIH Mpoduib
OlpeneNnsieTcsi He TOJNbKO TEeHETUYECKMMH CBOMCTBAMH IOYB, BO3HUKAIOIIMMU B  pe3yibTaTe
MOYBOOOPA30BaHMUs, HO M CBOMCTBAMH, yHACIEAOBaHHBIMU OT MaT€pUHCKUX MOPOJ, pa3HOOoOpa3ue KOTOPhIX
BECbMa 3HAYUTEIIHHO, a BIMSHUE HA COCTAB BOJIbI PA3JIUYHO.

[TouBa perynupyer OHOIIOTUYECKYIO MPOAYKTHUBHOCTH BOAOEMOB. JTa (PYHKUHUS SIBISETCA JIOTUYECKUM
CJIEJICTBHEM BO3/IEUCTBHUS MOYBEHHOTO MOKPOBA HA XUMUYECKHUI COCTaB MOBEPXHOCTHBIX U TPYHTOBBIX BO/I,
MUTAIOUINX PEKH, a Yepe3 HUX U Ha JpyTue akBaTOPUH, B TOM YHCIIe MOps U OKeaHbl. B pe3ynprare mpuHoca
MOYBEHHBIX COEIMHEHUN BOJOEMBbI TMOJYYalOT BIEUATIAIONIME KOJIUYECTBA OHMOPHUIBHBIX MaKpo- U
MHUKpODJIEMEHTOB, a Takke rymyca. Cpeau Hanbosee HEraTUBHBIX MOCIEACTBUN — YNPOILIEHUE CTPYKTYPbI
OHMONIOrMYeCcKO MPOAYKIMH U CHH)KEHUE BHJIOBOTO COCTaBa OOMTATENel BOJOEMOB IMPHU UX 3HAYUTEILHOM
3arpsiI3HEHUN arpoXMMHKaTaMy, BHIHECEHHBIMU U3 MOYBBL. B mpoliecce aBTpodupoBanus Boa upe3MepHOe
pa3BUTHE MONTydatoT Bopopociu. MccnenoBanus hakropoB, Hauboee OTBETCTBEHHBIX 3a IBTPO(HPOBaHUE,
MOKa3ajH, YTO Cpedu HUX BakHeHmMMH sBIstoTcs dochop u a3or. Cpemu Apyrux (akTopoB CileayeT
OTMETUTh OPTaHUYECKUHN YTIIEPO/, TOPMOHBI, MUKPOIEMEHTHI, a TAKKE BUTAMHHBI.



[TouBa BeIMONMHAET (PYHKLHUIO 3aIIUTHOTO Oaphepa akBaropuil. OCHOBHOE MPOSBICHUE 3aIUTHON (yHKIIMU
MOYB 3aKJIIOYAETCS B TOM, YTO IOYBa Oyarofgapsi CBOE€H OrpOMHON aKTMBHOM MOBEPXHOCTH B COCTOSHHH
MOTJIONIATh MHOTHE BPEAHbIC COSMHEHHS Ha IMyTH UX MUTPALIMU B BOIHBIE SKOCUCTEMBI, a TAK)KE CHIKATh
M30BITOYHOE TMOCTYIUIEHHE OHOQWIBHBIX 3JI€MEHTOB. OJTa pPOJIb TOYB OKAa3bIBACTCS MCKIIOUUTEIHHO
Ba)XKHOM, OCKOJIBKY, HalPpHUMEp, PaJlOaKTUBHBIC U30TOIBI U3 BOJHOM Cpelbl MOIIOUIAI0TCS OpraHu3MaMH
ropas/io aKTUBHEE, YEM U3 MOYBBI, YTO MOXKET MPUBECTH K OBICTPOMY HapyIIEHUIO B HUX OOMEHa BEIIECTB.
Koa¢¢unuentsl HakorsieHus OOJBIIMHCTBA W3YUYaBIIMXCA PaJWOM30TONOB Y MPECHOBOAHBIX PAaCTEHHM
JTOCTHUTAIOT MOPSAIKA IECATKA THICSY, TOT/A KaK Y HA3€MHBIX PACTCHUNA OHU OOBIYHO MEHBIIIE €AUHUIIBI.
Takoe pe3koe CHMKEHHE MOCTYIJICHUS SJIEMEHTOB B PAaCTEHUS M3 MOYBBI — HAIVISIIHBIA MPUMEpP TOTO, YTO
OHa TPE/ICTaBIAET COO0H CUIIBHBIN MPUPOAHBII COPOEHT, Oaroaps 4eMy OKa3bIBa€TCsl MOIIHBIM OapbepoM
IUI. MHOTUX 3JIEMEHTOB U COCIMHEHHUI Ha MyTH UX MUTPAIMU B BoZoeMbl cToka. COpOLMOHHAs CHIla MTOYB
HACTOJIBKO BEJIMKA, YTO XUMHUYECKUE 3JIEMEHTHl MOTYT IMOMIONIATHCS M3 HEIOHACBHIIICHHBIX PACTBOPOB, U3
KOTOPBIX CaMOCTOSITEIbHbIE MUHEpaJIbl MHOTHX 3JIEMEHTOB oOpa3oBaTbcsi He MOryT. Ilostomy s psina
penKux dNeMeHTOB (pyOuams, me3uss u JAp.) copOuust (akTHYeCKH eIWHCTBEHHBIH MeXaHH3M
KOHIIEHTPAIHH.

BosMoxkHOCTH COpOIMOHHON (DyHKIIMU TIOYB, K COXKAJICHHUIO, HE OeCrpenenbHbl. B HacTosiee BpeMs B
CBSI3U C PE3KO BO3POCIIMMHU aHTPOIOI€HHBIMH "Harpy3kaMu' OHa y»e BO MHOTMX CIIy4yasix HE CIPaBIsETCS
co ceouMH "3amauamu". B pesynprare B pedHble BOABI U BOAOEMBI IMOCTYMAIOT M30BITOUYHBIE KOJIUYECTBA
MHOTHX coenuHeHui. Hanpumep, BO MHOTHX CTpaHaX BOJIHBIE SKOCUCTEMBI CTaJIM CTPajaaTh OT TOTO, YTO B
HUX TOMAJAal0T OpraHUYecKrue OTXOIbl, KOTOphle, MO AaHHbIM B. A. KoBnel, B mpeobnanaromieM yucie
CTpaH, 0COOCHHO MHAYCTPHAIBHO PAa3BUTHIX, COPACHIBAIOTCS B OBPAKHO-PEUHYIO CETh M BOJHYIO cpeay. B
pe3ysbTare BO3HUKAET SIBJICHHUE 3BTPO(UPOBAHMS BOJOEMOB: OCTPbIM ASPHUIUT paCTBOPEHHOTO KUCIOpPOIa
BCJIEJICTBHE €r0 Pacxoa Ha OKHCICHHE OPTaHWYECKHX BEIIECTB; M30BITOYHOE MHUHEpAJIbHOE M a30THOE
NUTaHWE BOJOPOCIEH W MHUKPOOPTaHW3MOB; NEHUTpU(HKALUA, JecylbpupoBaHHEe C OOpa3oOBaHHEM
CepOBOIOPO/IA, METaHA, STHIICHA; THOEb PHIOBI U APYTHX )KUBOTHBIX, HACEISIOIINX BOJOEMBI; 3a00IeBaHIe
JIONEH 1 )KUBOTHBIX B Clly4yae MoTpeOIeHus 3arpsi3HEHHOM BOJIBI.

IIpakTnyeckoe 3ansATHE.
OcobenHoctu ruapocdEphl U 0011Iee THAPOIOTHIECKOE 3HAYCHUE TTOYUBHI.
YdacTue moYBsl B JOPMHPOBAHUH PEYHOTO CTOKA U BOAHOTO OaslaHca.
Tpanchopmarnus arMochepHbIX 0CaIKOB B TOYBEHHO-TPYHTOBBIE U TPYHTOBBIE BOJIBI.
[TouBa kak hakTOp OMOMPOTYKTUBHOCTH BOAOEMOB.
Hcnonb3oBanue rugpochepsl ¥ THIPOIOTHYECKUX (PYHKIUI TOYB.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
OcobenHoctu ruapocdepsl U 0011Iee THAPOIOTHUECKOE 3HAYCHUE TTOYBHI.
YdacTue mo4YBsl B pOPMHPOBAHUH PEYHOTO CTOKA U BOAHOTO OaslaHca.
Tpanchopmarys aTMochepHbIX 0CaIKOB B TOYBEHHO-TPYHTOBBIE U TPYHTOBBIE BOJIBI.
[TouBa kak hakTOp OMOMPOTYKTUBHOCTH BOAOEMOB.
Hcnonb3oBanue rugpochepsl ¥ THIPOIOTHIECKUX (YHKIUI TOYB.

Tema 3. Baussnue noussl Ha atMocgepy. (IIK-4)
Jlexknus.

Ecnmu TecHas cBA3b ruapocdepbl M TOYBBL YK€ CTajlla JOCTATOYHO OYEBUIHOM, TO 3aBHCUMOCTD
aTMOC(EpHBIX MPOIECCOB OT MOYBEHHONW OOOJIOYKM Ha MEPBBIA B3MISAA MOXKET MOKa3aTbes caaboi WiH
HEYJIOBUMOM. B neiicTBUTENBHOCTH K€ BO3/ICHCTBHE MOYBHI HA BO3AYIIHYIO O0OJIOYKY, TaK K€ Kak M Ha
ruapocdepy, MHOTOIIJIAHOBO M CYIIECTBEHHO. DTO OMpEEsieTCs, MPEXk/Ie BCEro, eIMHCTBOM BCcexX reocgep
IJIAHETBI, YTO CO BCEM ONPEAEICHHOCTHIO NToKa3an B.M. BepHanckuii

Tecnast 3aBUCHMMOCTh COCTaBa M JWHAMHKH arMoc(epbl OT IMOYBBl TUKTYETCS B IEPBYIO O4Yepelb HX
B3aMMOIIPOHUKHOBEHHEM 4Yepe3 Tra3000pa3Hyto ¢a3y moussl. He ciaywaiiHo, mo3ToMy psi MccieqoBaTesnei
BBIJICJIAIOT TIO/I3€MHYI0 atMocdepy, SBISIONIYIOCS CBOETO poja MPOAOKEHUEM COOCTBEHHO arMOC(ephl.
JIpyroi npu4MHOM TeCHOM CBSA3M aTMoc(epsl U MOUYBBI OKAa3bIBAETCSI MOCTOSTHHOE (hU3UYECKOE BO3JEHCTBHE
Ha JMHAMHUYHBIC HIDKHHUE CJIOM BO3AYLIHON OOOJOYKM MOACTUIIAIONICH MOBEPXHOCTH, MPEACTABICHHON HE
TOJIBKO OKEAHOM U PAaCTUTEIBHOCTBIO, HO Y IIOYBEHHBIM IIOKPOBOM.



[TouBa kak ¢akTop (HOPMHPOBAHUS M HBOIIOIMU TA30BOro coctaBa arMmocgepsl. Cpenu arMochepHbIX
(GyHKUMI TIOYBBI BBIIENAETCS €€ BIMAHME Ha (OPMHUPOBAHUE TIa30BOT0 cocraBa armocdepsl. OHO
oOHapyXHBaeTcs B JABYX IVIaBHBIX (hopMax — OMOCPEIOBAHHOM U MPSMOM BO3/ICHCTBHH ITOYBBI HA COCTaB
arMocdepHbIXx ra3oB. OnocpeqoBaHHOE BIMSHUE ONpENEIIeTCs MPEXIE BCEro 3aBHCHUMOCTHIO
(YHKIMOHUPOBAaHHUS HA3eMHBIX OHOIICHO30B, KOHTPOJMPYIOUIMX MHOTHE IapaMmeTpbl arMocdepsl
(comepskanue kucnopona, CO2, MUKpOTra3oB H Jp.), OT CBOMCTB nouB. [IpsiMoe BO3eHCTBHE 3aKITIOYEHO B
caMOM Ta3000MEHE MEX]y IMOYBOW M BO3AYIIHOW 000504KOM. MacmraObl BIMSHUS MOYBBI Ha Ta30BBINA
cocTaB aTMoc(epbl OKa3bIBAIOTCS HEOXKUJIAHHO BIICUATISIOMIMMHU, OCOOEHHO €CJIM paccMaTpuBaTh €ro B
HCTOPUYECKOM IUIAHE.

T'oBOpst 0 KOHKPETHBIX POpPMax ydacTus MOYBHI B (POPMUPOBAHUU TA30BOTO COCTaBa aTMOC(EpPhl HA PAHHUX
CTaAUAX €€ Pa3BUTHsI, HEOOXOOUMO OTMETHUTbH, YTO MOAABIAIONIEE OONBIIMHCTBO HCCIeNOBaTeeil BUAAT
HauOosiee CYIIECTBEHHBIM pe3ylbTaT TpaHcpopMallud JApeBHEW armochepbl B e Iepexone U3
OECKHUCIIOPOHOTO pEKMMa B KUcCIOpomHbid. [IpuyueM maHHBIA mporiecc mepexoia, Kak IojararT, BO
MHOTOM OBII PEmIaMEHTHpPOBaH MporeccoM ymaneHus u30biTka CO2 u3 arMmocdepsl, Omaromaps demy
CO3/1aBaJIUCh MPEANOCHIIKU JUIsl YBEJIUYEHHs] KOJMYECTBa CBOOOJHOTO KUCIOpoAa B atMocdepe. YuacTue
MOYBBI B CBSI3BIBAHUU M30BITKA yIiiepoja arMocepsl ObLIIO MHOTOIIJIAHOBBIM.

[TouBa Kak peryasTop ra30BOro cocTaBa COBPEMEHHON aTMOC(EpHI.

COBpCMCHHaﬂ aTMOC(l)epa, BO3HHKIIIAA B XOAC JJIUTCIBHOI'O PA3BUTHUA 3GMHI/I, HE HaXOOUTCA B CTaGI/IHBHOM
COCTOSIHHH T10 Ta30BOMY COCTaBy. Bce Oolbliiee 4nciio ucciieoBaTeeld oATBEPKIAI0T BRICKa3aHHOE paHee
TeopeTnueckoe IMnosjoxenne B.M. BepHaackoro o CymiecTBEHHOM BO3IEHMCTBMM M IIOYBBI HAa COCTaB
arMocdepbl. DKCIIepUMEHTalIbHbIE HAOMIOACHUS TO3BOJIMIIN 1T0Ka3aTh, YTO "MOYBA BBHICTYHAET KaK MOIIHBIN
PETYISATOp Ta30BOTO cocTaBa arMocdepsl”. 3HaUNTENbHOE BO3/ICHCTBHE HA COCTaB aTMOC(EPHl BO MHOTOM
00yCIJIOBIIEHO OCOOBIMH CBOMCTBAMU IOYBBI, ONIPEICIISIONIMMHU €€ BIUSHHE Ha BO3AYIIHYIO O00IOUKY.

I"a3000meH mouBbl U aTMochepbl, OCHOBAaHHBIN Ha TudPy3un, a Tak)Ke KOHBEKIIUH, CYIIECTBEHHO 3aBUCUT
OT Pa3HOCTH TEMIIeparyp IOYBBI M BO3[IyXa, BIUSHHUS BETPa, OCAJIKOB, YPOBHS TPYHTOBBIX BOA H
BepxoBoJKH. CyIIeCTBEHHOE BO3JCHCTBHE TOYBBI Ha COCTaB aTMochepsl OOYCIOBIEHO TaKKe CHIIBHBIM
pazIuyueM UX razoBoi (hassl.

Heo6xoaumo oTMETUTh TTOTIIONIEHUE TIOYBOM Ta30B, BBIJICSIOMIUXCS U3 HEAP 3EMITH.

lazoperynsTopHast ¢GyHKOHMS TOYBBI B TOH WJIM HMHOH MeEpe pacmpocTpaHseTcss Ha OONBIIyI0 YacTh
arMmoc(epHpix Ta3oB. Ho 0coOeHHO [EHCTBEHHOW OHA OKa3bIBACTCS TPUMEHUTENBHO K Tasam,
COZIEpPIKAILLUMCS B MAJIOM KOJIMYECTBE.

[TouBa Kak UCTOYHMK U MPUEMHHK TBEPJOTO BEIIECTBA U MUKPOOPTaHU3MOB aTMOC(EpHI.

B mnpoGneme B3auMOAEHCTBHS BO3AYLIHBIX MAacC C IIOYBEHHBIM, a TaKXXe PACTUTEIBHBIM IOKPOBOM
CYLIECTBYET €Il€ OAMH BaXKHBIN acleKT, KOTOPOMY, OJHAKO, YAENSAETCs Majloe BHUMaHHE. JDTO BETPOBOMU
IIEPEHOC TIOYBEHHOI'O MEJKO3€Ma, MMKPOOPTaHM3MOB, CIOp M IBUIBLBI PACTEHUM C MOCIEAYIOLIUM
OTJIOKEHHEM HMX Ha IMOBEPXHOCTH PA3JIMYHBIX BOJOEMOB. MacmTaObl JaHHOTO SIBJICHHS TOKa €Ile He
OLIEHEHBI ¢ HEOOXOIMMON TOUHOCTHIO U MONHOTOW. OJTHAKO MMEIOTCS OT/EIbHbIC CBEICHUS, TOBOPSIINE O
€ro 3HaYUTEIILHOM pa3Maxe.

DKOJIOTUYECKOE 3HAYEHHE a’PajbHOTO MOCTYIUICHHUS B BOJIOEMBI BEIIIECTBA MOYB U OMOLIEHO30B MOXKET OBITh
OLIyTUMBIM W MHOTOIUIAHOBBIM. B cilyyae BO3AyIIHOrO NOCTYIUIEHHS MarepHajia 3acOJICHHBIX I10YB
BO3MOXKHO BO3pacTaHHE 3aCOJICHHOCTH IMOBEPXHOCTHBIX BOJA W YXyIIIeHHE UX KadecTBa. [lomamaromras
MBUIbIA [IBETKOBBIX PACTEHHM MOXET BKIIIOYAThCA B Ipolecchl TpaHchopManmuu U OUOIOTHYECKUN
KpPYTOBOPOT BOJHBIX 3KOCUCTEM.

IIpakTnyeckoe 3ansATHE.
Kparkas xapakrepucTtika arMochepsl.
[Toua kak axTop HOpPMHUPOBAHUS 1 IBOJIIOIIUHU Ta30BOTO COCTaBa aTMOC(EpHI.
[TouBa Kak peryasTop ra30BOro COCTaBa COBPEMEHHON aTMOC(EpHI.
[TouBa Kak MCTOYHHMK M PUEMHHUK TBEPOTO BELIECTBA K MUKPOOPIaHU3MOB aTMocdep.
Brusinue mo4Bbl HAa YHEPTETUIECKUN PEIKUM U BIAro000poT aTMochepEI.
AHTpOIOreHHbIe U3MEHEHUS aTMOC(EPHBIX PYHKIMIA MTOYB.
3ananus AJ51 CAMOCTOSITeILHOI padoThI.
Kparkas xapakrepuctika arMochepsl.
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[TouBa kak hakTop GOPMUPOBAHMS U IBOJIOLUHU TA30BOT0O COCTaBa aTMOc(hepsl.

[TouBa KaK perymsaTop ra30BOr0 COCTaBa COBPEMEHHOM aTMOC(EpHI.

[TouyBa Kak HCTOUHUK M IPHEMHHUK TBEPAOIO BELIECTBA U MUKPOOPTaHU3MOB arMocdep.
Briusinue mouBbl HAa SHEPTETHYECKHUNA PEXXHUM H BIaroo00poT aTMoCc(epHl.
AHTpONIOreHHbIE U3MEHEHUS aTMOC(EpHBIX (PYHKIIMNA TTOYB.

Tema 4. Bansinue noussl Ha autocepy. (IIK-4)

Jlexknus.
OOBIYHO BO3/EHCTBHE MOYBBI HA KAMEHHYIO 00OJIOYKY BOCIIPHHHMAETCS KaKk Majo3HaduTenbHoe. OIHAKo
CBOMIMH TIOBEPXHOCTHBIMH CJIOSIMU JTUTOCc(epa HE TOIBKO OMpEeIeNsieT HampaBlIeHHEe W pa3HooOpasue
MOYBOOOPA30BATEIILHOTO MPOIIeCcca, HO U CaMa BO MHOTHUX CBOUX MPOSIBICHUSAX U TPAHC(POPMAIIHSIX 3aBHCHUT
OT JKM3HM W JWHAMUKH TOKPBIBAIONIEH €€ TOHKMM CJIOEM I04YBBl. B mepByro ouepens BO3IEHCTBUE
MOYBOOOPA30BaHUsI UCIBITHIBAIOT Ha ceOe KOphI BBIBETPUBAHUS U OCajJ04Has 00onodka B menom. Ho u
JIpyTUe COCTABISIIONIME JUTOC(Epbl, B TEOJIOTMYECKUX MAcCIITadaX BpPEMEHHU, CBS3aHBI MPSIMO WU
OIIOCPEIOBAaHHO C COOBITUSMU, PEANTU-3YIOIIUMUCS B TIOYBEHHOM TIJICHKE IIJIAaHETHI.
[ToyBa Kak 3aLIUTHBIN CIIOH U GaKTOP Pa3BUTHS JIUTOCHEPHI
Bepxusis yacte murocdepsl, rpaHndanias ¢ ruapocepori U BO3AYIIHON 000JI0UKOM, HAXOIUTCS B 0COOBIX
TEPMOAMHAMUYECKUX U T€OXUMUYECKUX YCIOBUAX. [[OBEpXHOCTHBIE TOPU30HTHI JTUTOCHEPHI UCTIBITHIBAIOT
MOCTOSIHHOE pa3pyliaroliee BO3JIEHCTBUE psia areHToB. Ha KOHTHMHEHTax 0coOylo pa3pyLIaronlylo CHUITY
HEeCyT ¢ coOOM ABMXKYIIMECS BOJbI U BeTep, HauOoJiee MHTEHCUBHO BO3JCHCTBYIONIME HAa HE3aIlUIICHHbIE
MMOYBEHHBIM U PACTUTEIBHBIM ITOKPOBOM JHEBHBIE TOPU30HTHI F€OJIOTHUECKUX MOPO/I.
Jlerko mpeacTaBUTh, YTO MPOU30ONLIO ObI ¢ KAMEHHOW 000JIOUKON 3eMIIH, €Ciu OHa Oblja ObI TIOJHOCTHIO
JIUIIIEHA 3alllUTHOTO MOYBEHHO-PACTUTENbHOTO uexya. [Ipexae Bcero, moBepXHOCTh JIUTOChEPHl ObLIa ObI
MOJBEPKEHAa MOIIHOMY (POHTATBHOMY 3PO3HMOHHOMY BO3ACMCTBHIO TeKy4yuX Boja. He MmeHee Tskelnble
MOTEPH BO3HUKAIOT OT Aeduianuu, npuoOperaromeld OypHBINA, 3aTS)KHOW XapakTep MPH YHHUUTOXKEHHUH
MOYBEHHO-3aIIUTHOTO 4exya. KpoMme 3amuTel KaMeHHOH O0OJIOYKM OT pa3pylIalollero AeMCTBHs, MOYBa
SBJIIETCS BaXKHBIM YCJIOBHEM MPOTPECCUBHOTO PA3BUTHS IUTOCHEPHI.
buoxumuyeckoe mpeodpa3oBaHre TPUITOBEPXHOCTHON YaCTH JIUTOCHEPHI
B OuoxumuueckoM npeoOpazoBaHUM BEpPXHEro cjosg JUTochepbl IMOYBa MPUHUMAET KOCBEHHOE U
HernocpeACcTBeHHOEe yuacTue. KocBeHHast poiib 3aK/II04aeTCsl B TOM, YTO O€3 MOUBBI, SBISIONICHCS OCHOBHOM
cpemoit oOMTaHWs OPraHU3MOB CYIIH, aKTHBHOE OMOXMMHMYECKOE M3MEHEHHE JHUTOC(epbl ObUIO OBbI, MO
CYLIECTBY, HEBO3MO)KHO, KUBbIE OPTaHU3MbI U UX META0OIUTHI O€3 MOYBBI HE MPEACTABIISIN Obl CEPHE3HOTO
(dakTopa robanpHOTO MpeoOpa3oBaHus JIUKA 3EMITH.
HenocpencrsenHoe ydactue mo4yBbl B paccMaTprUBaEMOM Ipoliecce MHOTrOIIaHoBo. [Ipexae Bcero, mousa
BBICTYMAeT KaK IOCTaBUIMK OPraHUYECKHUX KHUCIOT crenupuieckod U Hecrnenupudeckol MNpUpoabl,
BO3HHUKAIOIIUX B MPOIIECCE TyMyCO00pa30BaHusl.
[mmaBHBIM  pe3ynbTaroM OWOXMMHYECKOTO BO3JICHCTBUS TMOYBEHHBIX AareHTOB BBIBETPUBAHUS Ha
MMOBEPXHOCTHYIO YacTh JUTOCQEpHI SBISETCS IMEPEBOJ] 3aKOHCEPBUPOBAHHOTO B MACCHUBHBIC TJIBIOBI H
KPUCTAJUTHYECKUE PEIIETKH BEIIeCcTBA JTUTOC(Ephl B MOA-BIKHOE COCTOSTHUE. B pe3ynbrare ATUTENbHOTO
JCHCTBYS IOYBEHHBIX areHTOB BHIBETPUBAHUS U MOOWIM3AIUN BEIIECTBA 36MHOM KOPBI TOCTHTAETCSl OJHO
U3 TJaBHEHINIMX YCIOBHH JUHAMHYECKOTO pa3BUTHUS U (QYHKIMOHUPOBAHUS 30HBI THUIIEPTEeHE3a —
oOpa3oBanue GoHIa TaOUIHHBIX COCTUHEHUI U AIIEMEHTOB, CO3AIOIIET0 HEOOXOAUMBIE TTPEAOCHITKH IS
Pa3IMYHOTO TUIIA MUTPAIIUH BEIIECTB U KPYTOBOPOTOB.
[TouBa Kak UCTOYHHK BEIIECTBA ISt (POPMHUPOBAHUS TOPOJT U TIOJE3HBIX UCKOMIAEMBIX

[TouBeHHnast 06004Ka, 00eKass IuTochepy 3eMiH, BISETCS BAXKHEUIIIUM UCTOYHUKOM Il (POPMUPOBAHHS
B HEWl MHHEPAJIOB, IMOPOJ M IOJIE3HBIX HCKOMaeMbIX. [1o cymecTBy, BCs ocamouHas U MeTamopduyeckas
000J104KH 00Pa30BANKCH MPH YYACTHH B TOH WJIM MHON CTENICHHW BEIECTBA, WCIIBITABIIETO BO3ICHCTBHE
0YBO0OPA30BaTEIHLHOTO MPOIIECCa.

Eciu 03HaKOMHTBCS ¢ TOMUHHUPYIONUMHE TUTIOTE3aMHU U TEOPHSIMH 00pa30BaHUSI OPTaHOTEHHBIX TIOJIE3HBIX
HCKOMaeMbIX — TOp(HOB, yriied, HeTH, TO OONBIIMHCTBO U3 HUX MPSIMO YKa3bIBAET HAa BAYKHOCTH IMPOIIECCOB
WCXOJHOTO HAKOIUICHHWS OpPTaHOT€HHOTO Marephaja Ha TOBEPXHOCTH 3eMJIM C TOCIEOYIOMEeH ero
TpaHcdopmarueii B 6osee TiyOOKHX CIIOSX.



Haunbonee oueBuaHO ydwacTue MouBOOOpazoBaHus npu ¢GopmupoBanuu TophoB. OueHUBas BKIAL
no4yBooOpa3oBaHust B  (OPMHPOBAHME TOPIOYMX TIOJIE3HBIX MCKOMAEMBIX 3eMJIM, HEoO0XO0IUMO
KOHCTaTUpOBaTh, YTO STOT BKJIAJ HE TOJBKO TNPEACTABUTENCH, HO JUIA pPsiia MCKONAEMbIX SBISETCS
OTIPECIISIOLIIM.

[IpsiMoe 1 omocpenoBaHHOE y4yacTHE IMOYBOOOPA30BAHUS OTMEYAETCs TaKKe U MpU (POpMUPOBAHMU BCei
ocamouHoil obonoukn. [louBooOpazoBaTenbHBIC MPOIECCHI 3aJCHCTBOBAHBI B TOM WJIM WHOM BHUJE, B TOM
WIA WHOM CTENEHH B CO3JaHUU BCEX TPYHN OCAJOYHBIX MOPOI: OOJOMOYHBIX, IIMHUCTBHIX, AJUINTHBIX,
KEJIe3UCThIX, MapraHueBblX, (ochaTHbIX, KapOOHATHHIX, KPEMHHCTBHIX, COJEH, KayCTOOHOJIUTOB. DTO
MIPOHUKHOBEHHE IMOYBOOOPA30BAHUS B OCAJ0YHBIA JIUTOTEHE3 OOYCIOBICHO MpEXJIe BCEro TeCHeHIen
IPSMOM MM OMOCPEIOBAHHOW CBSI3bIO MOYBHI C JKMBBIM BellecTBOM 3eMiH. Poib ke KMBOTO BeliecTBa B
co3laHuu cTpatucdepbl Npu3HaeTcs Bce Oonee 3HaunMoil. "OcamodHas o0oouka 3eMITU  CIIOXKEHA
TOPHBIMU TOPOAAMH, B (HOPMUPOBAHUU KOTOPHIX B TOM MM MHOH (pOpME y4acTBOBAJIO KMBOE BEIIECTBO.
YacTh TOPHBIX MOPOJ CIOXKEHA OCTATKAMH KOTZA-TO JKMBYILIMX Ha 3emile OpraHu3MoB. DTO KapOOHATHbIEC,
KPEMHHUCTBIE TTOPOJIBI M KayCTOOMOMUTHI, @ YaCTUYHO — U pocdarHbie nopoasl. [Ipogykramu metabonuzma
KHMBBIX OpPraHU3MOB 0Opa30BaHBI JPyrHe TOpHbIE MOPOMABI — JKEJIE3UCThIe U MapraHienble. Hakonern, s
TPETHUX POJIb )KUBOTO BEIIECTBA OCYIIECTBISUIACH INIaBHBIM 00pa3oM B OopMe JeCTPYKTUBHOM (PyHKIIMM Ha
CTaJIu¥ THUIEepPIreHesa.

IIpakTH4Yeckoe 3aHATHE.
[TouBa Kak 3amMUTHBIN CIOW U (HAKTOP pa3BUTHS TUTOCHEPHI.
bruoxumuueckoe npeodpazoBaHue IPUIOBEPXHOCTHOM YacTu JIUTOChEpHI.
ITouyBa Kak HCTOYHUK BeleCTBa U1l (YOPMUPOBAHUS TIOPOJ U MOJIE3HBIX UCKOIIAEMBIX.
[lepenaua akkyMyTUpOBAHHOM COTHEYHOM SHEPTHH U BEIleCTBa aTMOc(hepsl B Hepa 3eMIIH.
AHTpONOreHHble HapyLIeHUs JINTOC(HEPHBIX (PYHKIMI TOYB.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
[TouBa Kak 3amMUTHBIN CIOW U (HAKTOP pa3BUTHS TUTOCHEPHI.
bruoxumunueckoe npeodpazoBaHue NIPUIIOBEPXHOCTHOM YacTu JIMTOChHEpHI.
ITouyBa Kak HCTOYHUK BeleCTBa U1l (POPMUPOBAHUS TIOPOJ U MOJIE3HBIX UCKOIAEMBIX.
[lepenava akkyMyTUpOBAHHOM COTHEYHOM SHEPTHH U BEIeCTBa aTMOc(hepsl B Hepa 3eMIIH.
AHTpONOreHHble HapyIIEHUs JINTOC(HEPHBIX (PYHKIMN TOYB.

Tema 5. Oomeonochepunie pynxkuuu noun. (I1K-4)
Jlekumus.
[TouBa kak cpena oOUTaHUS 7151 OPraHU3MOB CYIIH.
OrpoMHOE 3HaYEeHHE TOYBBI KaK CPebl OOUTAHUS AJII PACTCHHUH U )KHUBOTHBIX 3€MIIU MPOSBISETCS MPEKIE
BCETO B TOM, YTO UMEHHO C HEW CBS3aHO CYIICCTBOBAHHME OONBITMHCTBA BUIOB JKUBBIX OPTaHU3MOB H
o0pa3oBaHHe OCHOBHON MacChl )KHBOTO BEIIECTBA IJIAHETHI.

BornbIasi cnoXKHOCTh IKOJIOTHYECKOW OOCTaHOBKH HA CYyIIIE HE TOJNBKO SIBUJIACH OJHON M3 CYIIECTBEHHBIX
NPUYMH TIOBBIIIEHHOTO BHI000pa30BaHMs HAa KOHTHHEHTaX, HO OJHOBPEMEHHO OIpeneNia |
MPOTHBOTIONIOKHBIA  3(P(GEKT — OrpaHWYCHHOCTh Tepexola K Ha3eMHOMY OOWTaHHIO MHOTHX
CTICIIMATM3UPOBAHHBIX CYIIECTB, MMPEKIE BCETO JKUBOTHBIX.

Psn pmanHBIX W 00OOIICHWI TO3BOJIAIOT TaK)Ke TOBOPHTH O OoJjieeé WHTEHCHBHOM IpeoOpasyromeM
BO3/ICHCTBHH KHBOTO BEUIECTBA CYIIIH HA OKPY)KAIOIIYIO CPEIy U €€ KOMIIOHCHTHI.

JI1st HAa3eMHOTO )KHBOTO BEIIECTBA, TECHO CBSI3aHHOTO C TIOYBEHHO-TPYHTOBOM TOJIIIEH, XapaKTEPHO PEe3Koe
npeobnamganre (GUTOMAcChl HaJ 300MacCOM, Ha JIOJII0 KOTOPOW mpuxomutcs meHee 1% oOmielt Ounomaccsl
cymm. [IpudnHa 3TOr0 — B CYNIECTBEHHOM PA3JIMYHUU MPOIYKIIMOHHOTO MpoIlecca Ha CyIlle B OKEaHe.
Bakneiiass 0COOCHHOCTh TMOYBEHHOUM Cpellbl OOUTaHUSI — CIOCOOHOCTh MOYBBI OBITh aKKyMYJISITOPOM U
WMCTOYHHKOM BEIIECTBA U SHEPTUHU JJII OPTaHU3MOB CYIIIH.

Posp moyBeHHOTO MOKPOBa B AU(PepeHIIMAIIIN TOYBEHHOTO MTOKPOBa U OHochepsl.

Bxnag mouBeHHOTO MOKpOBa B 30HANBHYIO MUdepeHnmrauio reorpaguaeckoi 000J09KH 1Mo (GOpMe MOKET
ObITh pazimueH. B psae ciydaeB MMEHHO OT XapakTepa MOYBEHHOTO IMOKPOBAa 3aBHCHT, MPEXKJE BCETro,
BBIIIEJIEHHE 0CO00 30HBI.
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Ho xaptuHa MOXeT OBITh M NPOTHUBONOJIOKHOW, Korga 30HaNmbHas auddepeHumanuss HPUPOTHBIX
KOMIUIEKCOB YCHIIMBAETCSI IOYBEHHBIM (haKTOPOM.

Eme Oomee 3HauuTeslleH BKJIAJ HEOJHOPOAHOCTH IIOYBEHHOTO TIOKPOBa BO BHYTPH3OHAIBHYIO
mddepeHIHnauo TPUPOTHBIX U TOYBEHHBIX 30H.

[TouBa kak cBsA3yIOLIEE 3BEHO OMOJIOTUUECKOTO U TE0JIOTHUECKOT0 000POTOB.

OnHO W3 TIABHBIX Pa3INYMid OMOJOTHYECKOTO M TEOJIOTHYECKOTO KPYrOBOPOTOB 3aKIIFOYACTCS, MPEXKJIe
BCEro, B TEMIIAX W CPOKaxX 3aBEPIICHHS HX IIOJHOTO IUKJIA. [€OJOrmYecKuii KpyroBOpOT MpPOTEKAeT
HECOIOCTaBUMO OoJiee MeIUIeHHO, YeM Ouosormdeckuii. [1oaToMy 3a OTHOCHTENBHO KOPOTKHE CPOKH,
u3MepsieMbIe TOIaMH, TECATHICTHSIMH, CTOJICTHSIMH, Ha OTIEIBHBIX OTPE3KaX Ire0IOTHIeCKOr0 KPyroBopoTa
JOMHHHPYET OIHO HalpaBJIEHUE MMOTOKA BEUIECTBA — CHOC Ha IUIAKOpaX W HAKOIUICHHE B aKBAaTOPHUSX.
bronornueckuii ke KpyroBopoT 3a T€ K€ CPOKH MOXKET OOECIeYMBaTh MOJHBIM IMKI (OT CO3MaHUS
OMOMacChl 10 e pa3pyIIeHus).

OO6mrast HaKONUTEbHAS HAMPABICHHOCTh OMOJIOTHYECKOTO KPYroBOpoTa Obljia Obl HEBO3MOXKHA O€3 MOYBBHI,
KOTOpasi OKa3bIBAETCS MOIIHBIM aKKYMYISTHBHBIM W COPOIMOHHBIM OaphepoM Ha TYTH MOOHMIIBHBIX
COCAMHEHUH, 00pa3yloNMXcs MOCIe Pa3JIoKECHUsT OpraHuveckoro omaga. OcoOyr poib 3[0eCh HrparoT
TryMyC, OpraHO-MHUHEpaJbHbIC KOMILUICKCHI W BTOPUYHBIE MHHEpAJIbl TIOYBBI, OOpa30BaHHUE KOTOPHIX
MIPUBOIUT HE TOJIBKO K CBS3BIBAHHIO 3JIEMEHTOB, MOOMIIM30BAaHHBIX OMOJIOTHYECKAM KPYTOBOPOTOM, HO H K
UX OOMEHHOMY IOTIONIEHHIO, SBISIOMIEMYycs d()()EKTUBHBIM MEXaHH3MOM YIEpXKaHHS BEUIECTBa OT €ro
BBIBEJICHHS U3 OMOTEOIIEHO30B KOHTHHEHTAIBHBIM T€OXUMHYECKUM TTOTOKOM.

[TouBa kak (hakTOp OMOTOTHYECKOI IBOJIOIIHH.

I[O CUX IOp OLCHKa 3BOJIIOI_II/IOHHOI>'I S3HAYMMOCTH IMOYBBI HC pCajin30BaHa B OJHOU MCpPE, B TOM YHCJIC
Cpey TIOYBOBEIOB, 0COOECHHO CIEIUAIUCTOB-TIPAKTUKOB, KOTOPHIE HEPEIKO CMOTPST Ha TIOYBY JIUIIH KaK Ha
OG’bCKT XO3IUCTBEHHOTO UCIOJIb30BaHUS.

[TouBeHHast 000JIOUKA 110 IIABHEUIIIMM 3KOJIOTHYECKHM O0COOEHHOCTSIM MOXKET PacCMaTpHUBAThCS Kak cpea
MIPOMEKYTOYHAsE (MEXIy BOJHOH M BO3IYIIHOI), Yepe3 KOTOPYI0 BO3MOXKEH ITOCTEIICHHBIH MEpexo] OT
BOJHOTO 00pa3a jXKM3HU K Ha3eMHOMY 0€3 PEe3KOro M3MEHEHHSI OpTaHNU3alluH KUBOTO.

Jlpyroit 0cOOEHHOCTBIO MTOUYBEHHOMN Cpe/ibl, CIOCOOCTBOBABIIEH MEPEX0y BOIHBIX OPIraHU3MOB K OOMTAaHUIO
B MOYBE, SBUJIOCH OOWJIME 37€Ch OPraHWYECKOTO BELIECTBA, YTO, MO-BUAMMOMY, OKa3ajloCh OCHOBHOMU
MPEOCHUIKON AJIsl TOCENICHUs B HEll MHOTHX oOuTareneit 6eHToca.

[Tepexon K 0OUTaHHIO B MOYBE COTIPOBOXKIATICS BBIPAOOTKOM Pa3HOOOpa3HBIX
(bu310I0ro-MOPQPOIOrHIECKUX MPUCTIOCOOICHHM Y pa3IuYHbBIX TPYII )KUBOTHBIX.

[Ipexxne Bcero, >KMBOTHBIA MUP MOYBBI (11O CPAaBHEHHUIO C HAa3eMHBIM) Oojiee apxanueH. Tak, JUIsl IIHPOKO
pPaclpoOCTPaHEHHBIX HUBIIMX [MOYBEHHBIX OECIIO3BOHOYHBIX XapakTepHa camnpodarus — MUTaHHE
pasnaralolMMUACS PACTUTEIBHBIMU M JKHBOTHBIMH OCTaTkaMH. PacturenbHpsimHOCTh ke (puTodarus)
pacnpocTpaHeHa cpeAHd IOYBEHHBIX OECIO3BOHOYHBIX peXe, MPUYEM IJIaBHBIM 00pa3oM cpeau Oolsee
BBICOKOOPT'aHU30BaHHBIX (OpM

AHTponoreHHble (YHKIIMOHATbHBIE M3MEHEHHUs IMOYBBI Kak (pakTopa muddepennmanuu reorpadudeckon
000I04KH U OMoc(epsl CBOAATCA B IMEPBYIO Ouepenb K yMEHBIICHUIO TU(()EpEeHIUPYIONIETO BIUSHUS
MMOYBEHHOTO TOKPOBA, IMOSBJICHUIO AHTPONOTEHHO OOYCJIOBJIEHHBIX AaHOMAJWil B 30HAJIBHON CTPYKType
reorpauyeckoil 000JI0UKH, UCUE3HOBEHHUIO Pajia €CTECTBEHHBIX PACTUTENBHBIX 30H B CBSI3U C OCBOCHHUEM
MMOYBEHHOTO MOKPOBA, MOSBICHUIO HOBBIX 30HAJIBHO-PErHOHANBHBIX 00pa3oBaHuil. OCOOEHHO HaIISIHBIM
MIPUMEPOM MPOSBICHUS MEPEUNCICHHBIX SIBJICHUN MOXET CIY)KHTh aHTPOIIOT€HHOE U3MEHEHUE JIECOCTEIN
U CTENH, I1ie B pe3yibraTe MHUPOKOMACIITAOHOIO OCBOEHHUS IMOYBEHHOTO MOKPOBa (PaKTUUECKHU IepecTanu
CYLIECTBOBATh KaK 30HAJIbHbIE 00pa30BaHUs JIECOCTENHbBIE U CTEMHbIe OUOIEeHO3bl. OTHOBPEMEHHO BHOBb
CO3JIaHHBIM arpapHblii THUI JaHAmadTa OKa3alcsi KaueCTBEHHO OTIMYHBIM OT €CTECTBEHHBIX MPHUPOIHBIX
KoMILIeKcoB. Ilpuyem mosiBieHHe yCTOWYMBBIX CHENU(PUYECKUX MNPHU3HAKOB CBOWCTBEHHO HE TOJBKO
arpolieHo3aM, HO U CaMHUM I0YBaM B CBSA3HM ¢ HEOOPAaTUMOCTHIO aHTPOMOTEHHON (arpOreHHOM ) 3BOTIOIHH.

IIpakTH4eckoe 3aHATHE.
ITouBa kak cpesja 0OUTaHUS ISl OPTAHU3MOB CYIIIH.
Posb moyBeHHOTO MOKPOBa B AU(PepeHIIMAIIIN TOYBEHHOTO MTOKPOBa U OHochepsl.
ITouBa Kak cBsA3yrOIIEE 3BEHO OMOIOTUYECKOTO U Fe0JIOTNYECKOr0 000pOTOB.
[ToyBa kak (hakTop 3BONIIOLIUH.
AHTpoTOreHHbIe H3MEHEeHUs 0011e0nocepHbIX QYHKITUH TOYBEHHON 000IOUKH.
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(DYHKL[I/II/I II0OYBBI B HA3CMHBIX OKOCHUCTCMAX.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
[TouBa kak cpena oOUTaHUS 17151 OPraHU3MOB CYIIH.
Posp moyBeHHOTO MOKPOBa B AU(PepeHIIMAIIIN TOYBEHHOTO MTOKPOBa U 6Hochepsl.
[TouBa Kak cBs3yIOLIEe 3BEHO OMOJIOTHUECKOTO U F€0JI0rHUYECKOr0 000POTOB.
[ToyBa kak (hakTop 3BONIIOLIUH.
AHTpoTOreHHbIe H3MEHEHUs 0011e0nocepHbIX QYHKITUH TOYBEHHON 000IOUKH.
@DyHKIMH MTOYBHI B HA36MHBIX IKOCUCTEMAX.

Tema 6. BoccTanoB/ieHHe U OXpaHa mo4eHHOro nokpona (I1K-4)
Jleknusi.

Bonpiiast creneHb pacnaxaHHOCTH TEPPUTOPHUM, pa3IM4YHAs HWHTEHCUBHOCTH HCIIOJIB30BaHUSA 3EMEIb,
CUJIBHOE BO3JEHCTBUE IMOYBEHHO-KIIMMATUYECKUX YCIOBUH W AHTPOINOrE€HHOE BO3ACHCTBHE HW3MEHWIIU
HaIpaBJICHUE TIPOIIECCOB B IPUPOJIE U MPUBEIH K JErPaJallMU TOYBEHHOTO U PACTUTEIIBHOTO TTOKPOBA.
[TouBeHHBII MOKPOB OONACTH TPEICTABICH, B OCHOBHOM, YEPHO3EMHBIMH TIOYBAMH TJIMHUCTOTO U
TSOKEIIOCYTTTUHUCTOTO MEXaHMYECKOTO cocTaBa. M3 oO0Imie Iuiomanyd cenbCKOXO3SMCTBEHHBIX YTOAUn
nmaiHs 3anumMacet 75,6 %.

Ha nmomro uwepHo3emoB mpuxoautcs 86,8 % oOmiel Tuionmaan CeabCKOXO3sHMCTBEHHBIX yroaui. M3 Hux:
MOIIHBIC YepHO3eMbl cocTaBisaoT 23,3 %, cnabo BeimenodeHHsie - 32 %, cpeaHe W CHIIBHO
BbIieNioueHHbIe - 31,5 %. Ha octanbHOil TUI0Imany pacnonokeHbl cepble JIECHbIE U NIecUYaHble OYBHI (2,6
%), cononnenarsie (0,3 %) u npoune (10,3%).

B Tamb6oBckoit obmactu ¢ 70-p1x mo 90-e rompl mpojeiiaHa 3HAauYMTENbHAs padoTa, HampaBlieHHAs Ha
MHTECHCU(PUKAIMIO HCIOJIb30BaHUS 3€Mejb, YTO O0ECHEeYMIo 3a 3TOT MHEPUOJl POCT MPOAYKTHUBHOCTHU
pPacTeHHEBO/ICTBA U )KMBOTHOBO/ICTBA.

Bmecte ¢ TeM, HHTEHCHBHOE HCIIOIB30BaHUE 3€MEJb M PE3KOe COKpalleHHe PadoT MO COXPaHEHUIO UX
TUTOIOPOIHSE TIOBJIEKIIO 3a cOO0M HeratuBHBIE nocieacTBus. B TamOoBckoii 061acTu ¢ ee pa3HOOOpa3HBIMU
MPUPOAHBIMA U KIUMATHUYECKUMH YCIOBUSIMHU TMPAKTHUUECKH HE OCTAJIOCh MOYB, KOTOPbHIE B HACTOSIIIEE
BpeMsI HE HYXKIATUCh Obl B KOPEHHOM YITyYIIEHWH, B TOBBIIICHUHA YPOBHS A(PGEKTUBHOTO TLIOJOPOIUS.
CoxkpaiieHne KpailHe HEOOXOAMMBIX arpOXMMHYECKHX pPa0OT TMPHUBEIO K HCTOIICHUIO TMAITHH.
OcymiecTBisieMOe BHECEHHE YIOOPEHHI HEJOCTATOYHO HE TOJIBKO ISl TIOBBIMICHHUS TJIOJOPOIHS TIOYB, HO U
JUTSI KOMIIEHCAIIMK BBIHOCA MUTATEIbHBIX AJIEMEHTOB.

[1pon3BOACTBO CETBCKOXO3SIUCTBEHHON MPOAYKIIMU OCYIIECTBISIETCS B OCHOBHOM 3a CYET €CTECTBEHHOIO
TUIOAOPOAMSI, BCICACTBUE YEro OallaHC MHUTATENBHBIX BEIIECTB B 3emienenuu obmactu ao 1990 r Obun
nosiokutenbHbIM (+11,9 kr Ha 1 ra namxm), a HauuHas ¢ 1991 roga - oTpuLiaTenbHBII.

CokpaieHrne KpailHe HEOOXOAMMBIX arpOXMMHYECKUX PAOOT MPUBENIO K HUCTOIICHHWIO MaltHu. BHeceHue
MUHEPAJTBHBIX YIOOPEHU YMEHBIIMIOCH 3a Ttociaenaane 10 et ¢ 125,7 Toic. T 4. B. 10 12,6; opraHnuecKux
¢ 6,0 mun. T no 0,8; u3BecTkoBaHUEe KuUCIbIX MoyB ¢ 70,0 Thic. ra 10 6,7. BHeceHne MHUHEpaIbHBIX
ynoopeHnuii Ha 1 ra mamrau ¢ 59,8 Kr 1. B. 10 6,3.

bananc nutarenbHbIX BelecTB cocTaBwil MuHyc 72,2 kr NPK Ha rekrap namxu. 9po3un nojaBepkeHsl 183
TBHIC. Ta CEITbCKOXO35MCTBEHHBIX YTOMUNA U 3eMenb (poHma nmepepacnpeneneHus, 19,0 Toic. ra mpeacTaBIeHBI
3aCOJICHHBIMU U COJIOHIIEBATHIMU KOMILIEKCaMH, 1695,8 ThIC. ra 3akucieHsbl, 273 ThIC. Ta MEepEyBIaXKHEHbBI U
3a00JI04CHBI.

B Hacrosumii nepuos HaOmogaeTcsl TEHASHIMS K YBETUYESHUIO CTENIEHU KUCIOTHOCTHU U TUIOIIAEH KUCIBIX
MOYB, €XKETOMHBIA POCT KOTOPBIX cocTamiseT 6omee 1,0 % mocturnyB x 2004 romy 71,1 % x mmomamu
namHU. [lo pesymbrataM arpoXuMHUYecKOTo OOCIIeOBaHUS CpeAHEB3BEIICHHOE coaepkanne P205 B
MaxOTHBIX MouYBax cocTamiseT 82,1 mr/kr mouBsl. CpenHeBsBemeHHoe comepxkanue K20 3a sTo mepuon
ymeHbuiochk ¢ 106,4 1o 99,3 Mr/kr mouBbl, U3-3a HEAOOIEHKH PO KaJUWHBIX YIOOPEHH, KOTOpPHIE U
paHee MPUMEHSUIUCh B 3HAYMTEIHLHO MEHBUIMX KOJMYECTBax, yeM a3oTHble U (ochopubie. ComepixaHue
rymyca B IouBax cocraBisger 6,4 %. J[MHAMMKy W3MEHEHHMs COIEpXk aHUs Tymyca HU3-3a KOPOTKOTO
aHAJIM3HPYEMOT'0 CPOKa BBISIBUTH HE MPECTABISAETCS BOZMOKHBIM.
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IIpakTH4Yeckoe 3aHATHE.
ITouBs! TpeOyromMe BOCCTAaHOBIECHUS.
MennopalinoHHbIE MEPOIPUATHS.
ATpOTEXHUYECKUE MEPONIPUATHSL.
Jleco3amuTHbele MEPOTIPUATHS.
OxpaHsieMble TEPPUTOPHUH.
BoccranoBiieHNs HAPYIIEHHBIX TEPPUTOPUH.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
[TouBsl TpeOyroIIMEe BOCCTAHOBICHUSI.
MennopanroHHbIE MEPOIIPUATHS.
ATpOTEXHUYECKUE MEPOIIPUATHS.

JlecozamuTHbie MEPOTIPUSTHSI.

OxpaHsieMble TEPPUTOPHUH.

BoccranoBieHus: HApyIIEHHBIX TEPPUTOPHUIA.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeICTBA
4.1. Pactipenenenue 6amios:

rocemaemMocts — 10 6ayuioB

TEKYIIHI KOHTpOsb — 70 6amioB

7 cemecTp

KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1mo 10 6aIoB Kax bl

npeMuanbHbie 6amsl — 20 6amioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboTsI KOHTpOJs | Oamos
/ cpe3bl
1. Brencnue B Ompoc 10 10-8 ©Oamma — CTYOEeHT yMEET COIOCTABHTh TOIYUYCHHYIO IIPH
MIpEeaMeT. MOATOTOBKE K TMPAKTHYECKOMY 3aHATHIO WH(POPMAIUIO, CPABHUBATH
OYHKIUA TTOYB pa3HbIe TOYKM 3pPEHHUA HA aHAIM3HPYEMYIO MPOOJIEMY, YMETh YETKO
B Onocdepe u (dhopMyIIpoBaTh CBOM BOMPOCHI M OTBEYATh Ha 3aJaBacMbIC €My
JKOCHCTEMax BONIPOCHI, BECTH JHUCKYCCHIO C WCIIOJB30BAaHUEM TEPMHHOJIOTHUN
Kak COBPEMEHHOM 3KOJI0TUH
(dhyHIaMeHTaIbH 7-5 0amioB - CTYOEHT YMEEeT NPHUMEHATh MOMyYeHHYI0 TpHU
ast mpobiema MOJTOTOBKE K MPAaKTUYECKOMY 3aHSATHIO WH(POPMAIUIO, OTBEYaTh Ha
COBPEMEHHOCTH. OONBIIMHCTBO BOIMPOCOB, BECTH MOHUCKYCCHIO C HCIOIB30BAaHHEM
TEPMHHOJIOTUH COBPEMEHHOM 3KOJIOTUH
4-1 Gamm — CTyIEHT BJIaJEET TEOPETHUYECKUM MaTrepruajoM IO TeMe
MPaKTHYECKOTO 3aHATHSA, HWHOTAA 3arpylHsAETCs TIpH OTBETEe Ha
BONPOCHI, HE yMeeT CQOPMYIHPOBaTh CBOI TOYKY 3pEHHUS Ha
obcykIaeMyto pooIeMy
Ecnu ctynent He BrnazeeT mpoOneMaTHKON MPaKTHYECKOTO 3aHATHS,
HE MOXET OTBedaThb Ha BOINPOCHI, 3a4UTHIBAET OTBET IIO
Hale4yaTaHHOMY TEKCTY — OTBET OaJulaMu He OI[CHHBAETCH.
2. |Bmusuue mousk | Cobecemno 5 5 6amnoB — CTyAEHT HpaBWIbHO oTBedaeT Ha 75-100% Bompocos B
Ha ruapocdepy. | BaHue TecTe
4 GamiaoB — CTyAEHT MpaBWIbHO oTBe4yaeT Ha 50-74% BompocoB B
Tecre
3 Gamy — CTy[IeHT NMPaBWIBHO OTBedaeT Ha 25-50% BOMpOCOB B TeCTe.
Menee 25% mpaBHIIbHBIX OTBETOB 0AJJIOB HE Aa€T
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[IpakTnue 5 3ammra npakTU4ecKol paboThl MaKCHMAIIBHO HAYUCIseTca 5 0aioB:
cKas 2 Oanna - BBIONHEHUE; 2 Oaina — pacyeTsl 1 opopmieHue; 1 oamr —
pabora 3alIUTa TEOPETHUSCKOTO MaTepraia K MpakTHuIeckold pabore.
Bimsiaue nousst | Cobeceno 10 10-8 GammoB — CTyACHT MPaBWILHO oTBevaeT Ha 75-100% Bompocos B
Ha atMocdepy. BaHUE TecTe
7-4 0annoB — CTYOEHT MpaBWJIbHO oTBedaeT Ha 50-74% BompocoB B
TecTe
3 0amn — CTyOeHT NpaBUIIbHO OTBeuaeT Ha 25-50% BONpOCOB B TecTe.
Memnee 25% mpaBHIIEHBIX OTBETOB 0aJIOB HE JaeT
TecTupon 10 10- GanmoB — CTyAeHT MpaBMIIbHO oTBeyaeT Ha 75-100% Bompocos B
aHue(KOH TECTE
TPOJbHBI 8-5 6amnoB — CTymeHT MpaBWIbHO oTBe4yaeT Ha 50-74% BompocoB B
i cpe3) TeCcTe
4-1 Ganmnm — cTygeHT MpaBWIBLHO OTBedaeT Ha 25-50% BompocoB B
TecTe.
Menee 25% mpaBHIIbHBIX OTBETOB 0aJJIOB HE JAa€T
[IpakTnue 5
cKast 3ammra NpakTU4eckol paboThl MaKCHMAJIBHO HAaYUCIseTca 5 0aioB:
pabora 2 Oanna - BBIONHEHUE; 2 Oanna — pacyeTsl 1 opopmieHue; 1 oamr —
3alIUTa TEOPETHUSCKOT0 MaTepraia K MpakTuueckold pabore.
Biusiaue nousst | Cobeceno 5 5 0ayinoB — CTyAEHT NpaBWIbHO oTBedaeT Ha 75-100% BompocoB B
Ha JUTOChEpy. BaHUE TecTe
4 GannoB — CTYISHT MpaBWJIbHO oTBedaeT Ha 50-74% BompocoB B
TecTe
3 0amn — CTyOeHT NpaBWIIbHO OTBeuaeT Ha 25-50% BOIpPOCOB B TeCTe.
Memnee 25% mpaBHIIEHBIX OTBETOB 0aJIOB HE JaeT
IIpaktuue 5 3ammTa IpakTHIeCKON pabOThl MAaKCUMAIBHO HAYUCIISIETCS 5 0alioB:
cKas 2 Oajuta - BhINMOJIHEHHUE; 2 Oajia — pacueTsl U odopmitenue; 1 Oamr —
pabota 3aIuTa TEOPETUIECKOTO MaTepraia K MpakTHIeckoil pabore.
O6mebuochepn | Cobecemno 5 5 6annoB — CTyAEHT HpaBWIbHO oTBedaeT Ha 75-100% BompocoB B
ble (pyHKITUU BaHUE Tecre
TIOYB. 4 GamiaoB — CTyAEHT MpaBWIbHO oTBe4yaeT Ha 50-74% BompocoB B
Tecre
3 Gamy — CTy[eHT NMPaBWIbHO OTBedaeT Ha 25-50% BOMpoCoB B TecTe.
Menee 25% mpaBHIIbHBIX OTBETOB 0AJJIOB HE Aa€T
[IpakTnue 5 3ammra npakTU4ecKol paboThl MaKCHMaJIBHO HAYUCIseTca 5 0aioB:
cKas 2 Oanna - BBIONHEHUE; 2 Oaina — pacyeTsl u opopmieHue; 1 oamr —
pabora 3alIUTa TEOPETHUSCKOT0 MaTepraia K MpakTuuaeckoi pabore.
Boccranosnenu | Cobeceno 10 10-8 GammoB — CTyACHT MPaBWILHO oTBe4aeT Ha 75-100% Bompocos B
€ M OXpaHa BaHHE TecTe
MMOYEHHOTO 7-4 GaiIoB — CTYACHT MpaBWIbHO OoTBeyaeT Ha 50-74% BompocoB B
MOKpOBa TecTe
3 0amn — CTyOeHT NpaBWIIbHO OTBeuaeT Ha 25-50% BONpOCOB B TecTe.
Menee 25% mpaBHIIEHBIX OTBETOB 0aJIOB HE JaeT
TecTupon 10 10-8 GammoB — CTyAEHT MpaBMWIIbHO oTBedaeT Ha 75-100% BompocoB B
aHue(KOH TECTE
TPOJbHBI 7-5 6amiaoB — CTyAEHT mpaBWIbHO oTBedaeT Ha 50-74% Bompocor B
i cpe3) TeCcTe
4-1 Ganmnm — cTygeHT NpaBUIIBLHO OTBedaeT Ha 25-50% BompocoB B
TecTe.
Menee 25% mpaBHIIbHBIX OTBETOB 0aJJIOB HE Aa€T
[IpakTnue 5 3ammra npakTU4ecKol paboThl MAKCHMAIIBHO HAYUCIseTca 5 0aioB:
cKas 2 Oanna - BBIONHEHUE; 2 Oaina — pacyeTsl u opopmieHue; 1 damr —
pabora 3alIUTa TEOPETHUSCKOT0 MaTepraia K MpakTHuIeckol pabore.
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7. [TocemaeMocTs 10 O6bmee xonmuuecTBO 3aHATHH B cemecTpe pasusaercs 100%, Gamibt
HAYUCISIOTCA B 3aBUCHUMOCTH OT % TOCEUICHHBIX 3aHITHH C
OKpYIVICHHEM JI0 LEJIOTO YUCIIa

10 6amnoB — crynent nocetui Bce 100% 3ansTuit

7-9 GanmoB — CTyJAeHT moceTu He MeHee 80% 3aHsaTuit

4-6 6amioB — CTyeHT nmoceTwi He MmeHee 50% 3anaTuit

1-3 Gana — CTyIeHT MOCeTHIT He MeHee 25% 3aHsaTuit

Ecnu crynenT mocermn meHee 25% 3aHATHIA, 0AJUTBI HE HAYUCIISIFOTCS

8. [IpemuansHbie OaIbl 20 JlononHuTENbHBIE TPEMUATBHBIE 0AJUIBI MOTYT OBITH HAYHCIICHBI:

- 3a TPOEKT, BBHINOJHEHHBIH TO 3aka3dy paboromarenss W
peann3oBaHHBIN Ha mpakTHKe — 20 6aJoB;

- TIOCTOSIHHAsI aKTHBHOCTH BO BpEMsl NMPaKTHYECKUX 3aHATHH — 10
0aoB;

- TOJTHOCTHIO MOATOTOBJICHHAS K MyOIHMKAllUM CTaThsi [0 TEMaTuke B
paMKax qucuuiuinHel — 10 6asos;

- mobema B MEXKPETHOHAIBHOW OJMMIIMAAE MO COLUOJIOTHU
oOpasoBanus — 20 6aIoB;

- y4acTHE C JOKJIaJoM BO BCEPOCCHMCKON OMMMIIMAJE MO TEMAaTHKE
n3yyaemoil qucuuiuinie — 20 6asios;

- ydacTHe B BBICTaBKE M0 TEMAaTHUKE HM3y4aeMON IUCHMIUIMHBI — 20
0aoB;

- myOnmuKamMs CTaTbdl IO TEMaTHKE H3y4yaeMoil TUCHUIUIMHBL B
cOOpHUKE CTyA€HYEeCKHX paboT / MarepualaX BCEPOCCHICKON
koH(epeHyH / xxypHane u3 nepeuns BAK —10/15/20

9. Hroro 3a cemectp 100

HToroBast oueHka 1o 3a4ery BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIPEeXOaIbHOM
mkane. IlepeBog 100-OamipHOW  PEeHTUHTOBOM  OLEHKM MO JAMCUUIUIMHE B TPAaTULMOHHYIO
YeThIpeX0aIbHYIO0 OCYIIECTBISETCS CIEAYIOUIMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema

50 - 100 6aiutoB 3aureHo

0 - 49 Gaiu10B He 3aureno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Omnpoc

Tema 1. BBenenue B npeamet. @yHkIuu noyB B Onocdepe u skocucTemMax Kak GyHaaMeHTaIbHas
npo0iieMa COBPEeMEHHOCTH.

@OyHKIMM 1OYB B Onocdepe 1 IKocucTeMax Kak (pyHIaMeHTaabHas mpodiaemMa COBPEMEHHOCTH.
3HaHMA 0 IOYBE U €€ POJIN B TPUPOJIE U OOIECTBE 10 CTAHOBIICHHS TIOYBOBEACHUS KaK HayKH.
CraHOBJIEHUE TIOYBOBEICHHS U €0 B3aUMOJICHCTBUE C POJCTBEHHBIMH HAayKaMH.

CoBpeMeHHOE TOYBOBEJEHUE, MPOOIeMa SKOJOTHYECKUX (PYHKUMN TMOYB, SKOJIOTHUS IOYB KAaK HayudHas
JTUCHUIUIMHA, IPEMET UCCIIEJOBAHUS, LIEJIU U 3aJa4H.

IIpakTyeckas padora

Tema 2. Bnusiaue mouBsl Ha ruapochepy.
Ocobennoctu ruapochepsl U 00111ee THAPOIOTHIESCKOE 3HAYCHNE TTOUBHI.
VYdacTue mo4yssl B JOPMUPOBAHUH PEYHOTO CTOKA U BOAHOTO OaslaHca.
Tpancdopmarus arMmochepHbIX 0CaTKOB B IOUBEHHO-TPYHTOBBIE U IPYHTOBBIE BOJIBI.
[TouBa kak (hakTop OMOMIPOAYKTHBHOCTH BOIOEMOB.
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Hcnonb3oBanue rugpochepsl U THIPOIOTHYECKUX (YHKIUI TOYB.

Tema 3. Bnusiaue mouBsl Ha atMocdepy.
Kparkas xapakrepucTuka arMocQepsl.
[TouBa kak hakTop GOPMUPOBAHMS U IBOJIOLKHU TA30BOT0O COCTaBa aTMochepsl.
IToyBa Kak perymnsaTop ra3oBoro cocTaBa COBpPEMEHHOH aTMOC(epBHl.
[TouyBa Kak HCTOUHUK M IPHEMHHUK TBEPAOIO BELIECTBA U MUKPOOPTaHU3MOB aTrMocdep.
BnusiHue mouBbI Ha YHEPTETHUECKUN PEXUM U BIAaroo00poT arMochepsl.
AHTpONIOreHHbIE U3MEHEHUS aTMOC(EpHBIX (PYHKIIMIA TTOYB.

Tema 4. BniusiHue mouBsl Ha TUTOCHEDY.
[TouBa Kak 3amUTHBIN CIOW U (HAKTOP pa3BUTHS TUTOCHEPHI.
bruoxumuueckoe npeodpazoBaHre IPUIOBEPXHOCTHOM YacTu JIMTOChEpHI.
[TouBa Kak MCTOYHMK BellecTBa i (HGOPMUPOBAHUS MTOPOJT U MOJIE3HBIX UCKOMAEMBIX.
[lepenaua akkyMyTUpOBAHHOM COTHEYHOM SHEPTHH U BEIleCTBa aTMOc(hepsl B Hepa 3eMIIH.
AHTpOIIOTreHHbIE HApYIICHUS TUTOC(EpHBIX (QYHKIIHIMA MMOYB.

Tema 6. BoccTraHoBieHrE U OXpaHa IOYEHHOTO MOKPOBa
[TouBsl TpeOyroIIMEe BOCCTAHOBJICHUSI.
MenuopalinoHHbIE MEPOTIPUATHS.
ArpoTeXHUYECKHE MEPOIPUSITHSI.
JlecozamuTHbie MEPOTIPUSTHSI.
OxpaHsieMble TEPPUTOPHUH.
BoccranoBieHus: HApyIIEHHBIX TEPPUTOPHUIA.

CobecenoBanue

Tema 2. Bausinue mouBsl Ha THapOCcheEpy.
OcobenHoctu ruapocdepsl U 0011Iee THAPOIOTHIECKOEe 3HAYCHUE TTOYBHI.
YdacTue mo4YBsl B JOPMHUPOBAHUH PEYHOTO CTOKA U BOJAHOTO OaslaHca.
Tpanchopmarys arTMochepHbIX 0CaIKOB B TOYBEHHO-TPYHTOBBIE U TPYHTOBBIE BOJIBI.
[TouBa kak (hakTOp OMOMPOTYKTUBHOCTH BOJAOEMOB.
Hcnonb3oBanue rugpochepsl ¥ THIPOIOTHYECKUX (YHKIUI TOYB.

Tema 3. BnusiHue mouBsl Ha atMocdepy.
Kparkas xapakrepucTuka arMocQephl.
[TouBa kak hakTop GOPMUPOBAHUS U HBOJIOLKHU TA30BOT0O COCTaBa aTMochepsl.
IToyBa Kak perymnsaTop ra3oBOro cocTaBa COBpPEMEHHON aTMOC(epBHl.
[TouyBa Kak UCTOUHUK M IPHEMHHUK TBEPAOIO BELIECTBA U MUKPOOPTaHU3MOB aTrMocdep.
BnusiHue mo4BbI Ha YHEPTETHUECKUN PEXUM U BIAaroo0opoT arMochepsl.
AHTpONIOreHHbIE U3MEHEHUS aTMOC(EpHBIX (PYHKIIMIA TTOYB.

Tema 4. BniusiHue mouBsl Ha TUTOCHEDY.
[TouBa Kak 3amMUTHBIN CIOW U (HAKTOP pa3BUTHS TUTOCHEPHI.
bruoxumuueckoe npeodpazoBaHre IPUIOBEPXHOCTHON YacTu JIMTOChEpHI.
[TouBa Kak MCTOYHMK BellecTBa i (HGOPMUPOBAHUS MTOPOJT U MOJIE3HBIX NCKOMAEMBIX.
[lepenava akkyMyTUpOBAHHOM COTHEYHOM SHEPTHH U BEIleCTBa aTMOc(hepsl B Hepa 3eMIIH.
AHTpOIIOTreHHbIE HApYIICHUS TUTOC(EepHBIX QYHKIIHIA MMOYB.



Tema 5. O6meouochepHpie GyHKIUN TOYB.
[ToyBa kak cpena oOUTAHUS TSI OPTAHU3MOB CYIIIH.
Posp moyBeHHOTO MOKPOBa B AU(PepeHIIMAIIIN TOYBEHHOTO MTOKPOBa U OHoCchepsbl.
[TouBa Kak cBsI3yrOIIEe 3BEHO OMOIOTHIECKOTO M TEOJIOTUIECKOTO 000POTOB.
[TouBa kak (hakTop 3BONIIOLIUH.
AHTpoTOreHHbIe H3MEHEHUs 0011e0nocepHbIX QYHKITUH TOYBEHHON 000IOUKH.
@DyHKIMH TOYBBI B HA3EMHBIX IKOCUCTEMAX.

Tema 6. BoccTraHoBieHHE U OXpaHa OYEHHOTO MOKPOBa
[TouBsl TpeOyroIIMEe BOCCTAaHOBICHUS.
MenuopalinoHHbIE MEPOTPUATHS.
ArpoTeXHUYECKHE MEPOIPUSITHSI.
JlecozamuTHbie MEPOTIPUSTHSI.
OxpaHsieMble TEPPUTOPHUH.
BoccranoBieHus: HApyIIEHHBIX TEPPUTOPHUIA.

TecTupoBanme

Tema 3. Bausitnue mouBsl Ha aTMocdepy.
1. CraHOBIIEHHE TTOYBOBEICHUS KaK 0CO00I caMOCTOATEILHON OTPACIIH €CTECTBO3HAHUS CBSA3aHO C UMEHEM
1. B.A. Bepnanackoro
2. B.B. [loxyuaeBa
3. A.B. JleBunryka

4. M.B. JlomoHOCOBa

2. Bo3neicTBre MOYBBI HA XUMHYECKHUI COCTAB IPUPOJHOMN BOABI CBOJUTCS K

1. (opMHPOBAaHUIO IEPBUYHOTO COCTaBA (PUIBTPYIOLINXCS Yepe3 Hee aTMOC(EpHBIX 0CaIKOB

2. MeTaMOp(QHU3UPOBAHHUIO, TPH KOTOPOM IPOUCXOIUT Ka4eCTBEHHOE N3MEHEHNE HOHHOTO U Ta30BOTO
COCTaBOB BOJIBI

3. M3MEHEHHIO TOJILKO HOHHOTO COCTaBa

4. (opMHPOBAHUIO TIEPBUYHOTO COCTaBA (PHIBTPYIOLINXCS Yepe3 Hee aTMOC(EpHBIX 0CaIKOB U

MeTaMOop(U3UPOBAHUIO, IPH KOTOPOM IPOUCXOIUT KaueCTBEHHOE M3MEHEHUE HOHHOTO U Ta30BOT0
COCTaBOB BOJIbI

5. KpailHe HE3HAYUTEIHLHOMY BIIMSTHUAIO

3. XapaxkTtep W3MEHEHHS aTMOC(HEpPHBIX OCAJAKOB IPH MNPOXOKICHUM Yepe3 IOYBCHHBIH MNpoduib
OINpENENIeTCS

1. TCHECTUYCCKUMHU CBOﬁCTBaMH I104YB

2. CBOMCTBaMH, yHACJICIOBAHHBIMU OT MAaTEPHUHCKUX TTOPOJT

3. COCTaBOM MUKPOOPI'aHW3MOB HACEJAIONINX TOYBEHHYIO 000JI0UKY

4, TeHETUYECKUMH CBOMCTBAMU TIOYB U CBOMCTBAMH, YHACIICIOBAHHBIMHU OT MAaTEPHUHCKUX TIOPOT
4. B pesynbrare nmpuHOCa H30bITKA TOYBEHHBIX COSAMHEHUN B BOJOCMBI

1. MIPOUCXOAUT 3HAYUTEILHBIN POCT MPOTYKTUBHOCTH BOJOEMOB

2. IIPOUCXOAUT HE3HAYUTEIIBHBIN POCT IPOLYKTUBHOCTH BOJOEMOB

3. MIPOYKTUBHOCTH BOJIOEMOB HE U3MEHSETCS

4. IPOMCXOIUT BTpadupoBaHUE BOJOEMOB

5. Bricokasi copOIIIOHHAsI CHJIa TTOYB ITO3BOJISIET

1. IIorimomarb MHOT'HUEC BpeI[HBIe COCANHCHUA Ha OyTH UX MI/IFpaI_[I/II/I B BOJAHBIC 3KOCHUCTEMBI
2. WCITIOJIB30BaTh MIOYBEHHYIO CPEly KaK MECTO 3aXOPOHEHHUS TOKCUYHBIX OTXO/IO0B

3. HpI/IMeH}ITB C€JII>CKOXO3$II>1CTB€HHBI€ IISCCTUIIMUABI B HCOI‘paHI/I‘-IeHHLIX KOJIMYCCTBAX
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6. K orocpeioBaHHOMY BIIMSIHUIO TIOUBBI HA aTMOC(Epy OTHOCST
(GYHKIIMOHUPOBAHUE HA3EMHBIX OUOIIEHO30B

ra3000MeH MEeX/1y TOYBOW U BO3TYXOM

BJIMSIHHE OKa3bIBAEMOE MMOYBEHHOM OMOTOM

BJIMSAHUC OKa3bIBACMOC HCOPTaHNYCCKHUM BCIICCTBOM ITOYBbI
(GYHKIIMOHUPOBAHKME HA3€MHBIX OMOIIEHO30B U Ta3000MEH MEX Iy IMOYBOU U BO3TyXOM
. K npsiMoMy BIusiHMIO 1TOYBBI Ha aTMochepy OTHOCAT
(GYHKIIMOHUPOBAHUE HA3EMHBIX OUOIIEHO30B

ra3000MeH MEeX/1y ITOYBOW U BO3TYXOM

BJIMSIHHE OKa3bIBAEMOE MMOYBEHHOM OMOTOM

BJIMSAHUC OKa3bIBACMOC HCOPTaHNYCCKHUM BCIICCTBOM ITOYBbI

SNE YD =k =

(GYHKIIMOHUPOBAHKME HA3€MHBIX OMOIIEHO30B U Ta3000MEH MEXIy IMOYBOU U BO3TyXOM

8. T'a3000MeH TOYBBI M arMocQepbl, OCHOBAaHHbI Ha MU(PQY3UH, a TAKKE KOHBEKIUH, CYIIECTBEHHO
3aBHUCUT

1. Pa3HOCTH TEMIIEPATYP IMOYBBI K BO3yXa

2. Pa3HOCTH TeMIlepaTyp MOYBbI U BO3AyXa, U BIUSIHUS BETpa

3. pPa3HOCTH TEMIIEPATyp MOYBBI U BO3YXa, HAIMYUS WK OTCYTCTBUS ra3000pa3HbIX MPUMECEH,
BIIMSIHUS BETPa, 0CAAKOB, YPOBHS IPYHTOBBIX BOJ U BEPXOBOIKU

4. pa3HOCTH TEMIIEPATYp IMOYBBI U BO31YyXa, BIMAHUS BETPa, 0CAAKOB, YPOBHS IPYHTOBBIX BOJ U
BEPXOBOJIKH

S. pa3sHOCTH TEMIIEPATYp IMOYBBI U BO31yXa, BIMSAHUS BETpa, OCAAKOB,

9. 17151 >KMBOTHBIX OOMTAIONIMX B TIOYBE XapaKTepHa

1. OoubLIast MPOrPECCUBHAS PA3BUTOCTD

2. OoJbITIast apXaunvyHOCTh

3. B DBOJIIOIITMOHHOM IIJIAHC HC OTJIIMYACTCA OT HA3CMHBIX OPraHU3MOB

10. OcHOBHO¥ TIPEITOCHUTKOM TSI TIEpexo/ia K Ha3eMHO-TIOYBEHHOMY OOMTaHUIO SIBUIIOCH

OTCYTCTBUE KOHKYPCHIIUH Ha CyIIIe
HaJIn4Ke OOJIBIIOr0 CBOOOTHOTO MPOCTPAHCTBA
0co0bIe (PU3UKO-XUMUYECKHE YCIOBHUS Ha CYIIIe

el

oounue OpraHn4CCKOro BCUICCTBa

Tema 6. BocctaHoBieHHE U OXpaHa OYEHHOTO MOKPOBa
1. 3a000ueHHBIE YTOBSI HUCIOJB3YIOTCS MPEUMYIIIECTBEHHO KaK

1 1. MOYBHI 3araca

2 2. OXpaHsAE€MbIE TTOYBBI

3 3. MaIIHU

4 4. CEHOKOCHI U ITacTOMIIa

2. Mex30HanbHBIC MCPBI 3alllUThI 3EMEJIb OT 3PO3MH HE BKIHOYAIOT

1 1. MPOTUBOAPO3UNHYIO OPraHU3AINIO TEPPUTOPHH,

2 2. BBCACHUEC IMOYBO3AIIIUTHBIX ITOJICBBIX U HerHaCT6I/IH_IHBIX CCBOOGOpOTOB,

3 3. MpeKpalleHue psAI0BOro MOCeBa U KyJAbTUBALIUK TAPOB BAOJIb CKJIOHA,

4 4. CO3[aHMEe Ha KPYThIX CKJIOHAX MOJIOC-0y(epoB U3 MHOTOJIETHUX TPaB,

5 5. pacmnarika rmoceBOB MOMEPEK CKIOHOB



3. 3oHaNmBHBIC MEPOTIPHUSTHUS BKIIIOUAIOT B ce0s

11. arpOTEXHUYECKHUE, JIECOMEINOPATUBHBIC, TUAPOTEXHUUECKHUE U
OPraHU3alMOHHO-X03MCTBEHHBIE MEPHI 3ALUTHI 3€MEIb

2 2. arpOTEXHUYECKHUE, JIECOMEIIMOPATUBHBIE, THIPOTEXHUYECKHUE,
CaHUTAPHO-3MUAEMUOIOTHYECKUE U OPTraHU3aLHOHHO-X035IMCTBEHHBIE MEPBI 3aIUTHI 3€METb

3 3. arpOTEXHUYECKHUE, JIECOMEIIMOPATUBHBIE, THAPOTEXHUYECKUE, SKOHOMHUKO-OPTAaHU3ALMOHHBIE U
OPraHU3aLMOHHO-X03AMCTBEHHBIE MEPHI 3ALIUTHI 3€MEIb

4 4, arpOTEXHUYECKHUE, JIECOMEIMOPATUBHBIE, THIPOTEXHUYECKHUE,
CaHUTAPHO-3MUAEMUOIOTHYECKHUE, IKOHOMUKO-OPTraHU3allMOHHbIE 1
OPraHU3aLMOHHO-X031CTBEHHBIE MEPHI 3ALUTHI 36MEIb

4. 3a nocnennue 10 et momaan, BHIBEACHHBIE U3 CEbCKOXO035ICTBEHHOTO 000POTa B CBSI3U C 3aCTPOUKON
TEPPUTOPUU

1 1. PE3KO YBEITUYMIUCH

2 2. HE U3MEHUWINCH

3 3. YMEHBIIUIUCH

4 4. 3HAYUTEIBHO YMEHBIIUINCH

5. 3emuu 3aHATHIE TOporaMH Ha Tepputopun TamboBckoi obmactu 3a nepuox ¢ 200 mo 2004 r

I 1. OCTaJIUCh IIPEKHUMU

2 2. YBEJIMYHIIUCH

3 3. 3HAYUTEIBHO YBEINYUBAINCH
4 4. YMEHBIIUIUCH

4.3 IIpomexxyTouHast aTTeCTaIMsA 110 AUCIIUIUIMHE MPOBOIUTCS B popMe 3adeTa

Tunosblie Bonpocskl 3auera (I1K-4)
1 3HaHus 0 IOYBE U €€ POJIM B IPUPOJIE M OOIIECTBE O CTAHOBIICHHUS TOYBOBEICHUS KAK HAYKH.
2 CraHOBJIEHUE TTOYBOBEAEHHUS U €r0 B3aUMOAECHCTBUE C POJCTBEHHBIMU HAyKaMH.

3 CoBpeMeHHOE TOYBOBEEHHE, IpoliIeMa 3KOJOTHUeCKUX (PYHKIMHA MOYB, HKOJIOTHS TOYB KaK HaydyHas
JIMCLUIUINHA, IPEMET UCCIIEIOBAHNUS, LIS U 3a1a4H.

4 OcobenHoctu ruapochepsl U o0IIee THAPOTOTUICCKOE 3HAYCHNE TTOYBHI.

5 Yyactue noyBsl B (pOPMHPOBAHUH PEYHOTO CTOKA U BOJHOTO OanaHca.

6 Tpanchopmarus arMocepHBIX 0CAIKOB B IOYBEHHO-TPYHTOBBIC U TPYHTOBBIE BOIBI.

7 TlouBa xak (akTop OMOMPOTYKTUBHOCTH BOJOEMOB.

8 Mcnonp3oBanue ruipochepsl U TUAPOIOTHYECKUX (QYHKIIHIA MTOYB.

9 Tloura kak (akTop HOPMHUPOBAHUS U IBOIOIIUU TA30BOTO COCTaBa aTMOC(EPHI.

10 ITouBa Kak peryasTop ra3oBoro cOCTaBa COBPEMEHHON aTMOC(eEphbI.

11 ITouBa KaK UICTOYHUK W TPUEMHHUK TBEPJIOTO BEIIECTBA 1 MUKPOOPTraHU3MOB aTMocdep.
12 BnausiHue MOYBBI HA SHEPTETUYECKUI PEXKUM U BIaroo0opoT arMochepsl.

13 AHTpoTOTeHHBbIE HU3MEHEHUS aTMOC(EPHBIX (PYHKITHI TTOYB.

14 TTouBa Kak 3aIIUTHBIN CIIOW U (PaKTOp pa3BUTHUS JIUTOChHEPHI.

15 buoxumudeckoe mpeoOpa3oBaHUE MPUITOBEPXHOCTHOM YACTH JTUTOCHEPHI.

16 IToyBa Kak UCTOYHUK BelIeCTBA s (HOPMUPOBAHUS TTOPOJT M TOJIC3HBIX HCKOTIACMBIX.
17 Ilepenaya akKyMyJIUpPOBAaHHOM COTHEUHOM YHEPTUU U BEIIECTBA aTMOC(hEphl B HEIpa 3eMJTH.
18 AHTpoOmOreHHbIe HapyIIEeHHs! TUTOCHEPHBIX (PYHKIUH MOYB.

19 ITouBa kak cpema OOMTaHUS ISl OPTAHU3MOB CYIIIH.



20 Ponb mouBeHHOTO IOKpOBa B A depeHnnaiy moYBeHHOTro MOKpoBa U Ouocgepsl.
21 ITouBa Kak CBsI3yrOIIEe 3B€HO OMOJIOTUYECKOTO M T€0JIOTMYECKOT0 000POTOB.

22 AHTpornoreHHble n3MeHeHHs 001eonocdepHbIX (PyHKINN MTOUBEHHONH 00O0TOUKH.
23 OyHKIMY TOYBBI B HA3€MHBIX SKOCHCTEMAX.

Tunosble 3aganusa 1 3adera (IIK-4)
N3meHeHue cofepxaHie ryMyca B TIOYBaX CEIbCKOXO3SHCTBEHHOTO HA3HAUCHUSI.
OcHOBHBIE BO3/I€TIbIBAEMbIE KYJIBTYPBI U UX YPOKAHHOCTbD.
CMBITBIE TIOYBBI, 32COJICHHBIC TTOYBHI.
Jlpyrue HapyIleHHbIE TEPPUTOPHUH.
Bopb6a ¢ mouBeHHOI Hpo3ueii.
[TouBBI BEIBEIEHHBIE M3 CEITHLCKOXO3SHCTBEHHOTO 000pOTA.
ITouBennslii kagactp TamOoBCKoOil 0OnacTu.
Boccranosnenne u oxpana nmouB TamOOBCKOW 001aCTH.

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI
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Orenka T s— Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKa3aTeNn
TOCTHKEHHMSI pe3ynbTaTa)
IK-4 JlocTaToO4HO CBOOOJHO OPHUEHTUPYETCS B TIOHATHSX YUYEHHUS O
«3a4TCHO» I104YBax.
(50 - 100 6anmoB) Bompock, 3aJlaBaeMble  TMpernojaBareiieMm, HE  BBI3LIBAIOT
CYILIECTBEHHBIX 3aTPYIHCHUI

«HE 324TEHON I1K-4 He opuenTHpyeTcs B MOHATHAX Y4YeHHS O mouBax. HempaBuibHO

(0 - 49 6amnos) OTBEUYACT Ha MOCTABJICHHBIC BOIIPOCHI MIIH 3aTPYIHSIETCS C OTBETOM.

5. MeTonnuyeckue yKkazaHusi JAJis1 00y4a0IUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJI)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlNA CaAMOCTOSTEIBHOM PadOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueMm paboueil mporpammbl nuctuiumHbl (PIT[]), xotopas ompexaenser copepxaHue, o0ObeMm, a
TaKKe MOPSAIOK U3YUCHHSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeibl «O0beM U collepikaHnue AUCIUTITMHBD),
«YuebHo-mMeTonnyeckoe U nHGOpMAIIMOHHOE 00ecieyeHIe TUCIUIUIUHB U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodecCHoHaAIbHBIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0bemM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.

B pasgene «YdeOHO-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrue AMCHUIUIMHBDY — yKa3aHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W WH(GOPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronmMcs o padoTre ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHATUM MarepuaJl M JAONOJHHUTh €ro € Y4YeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUUYECKOM TEMBbI CAENaTh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHalIbHbIE 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHOW pabOTHI, 10 TeME MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MIOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).



5.3 Pexomennamuu 1o pabore ¢ Hay4HOU 1 yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAeT NMPOpPadOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
MCTOYHHMKOB U JINTEPATYPHI IO TEMATHKE JICKIIUH.

Koncnekr nekuuu 1oimkeH coaepxarb pedepaTruBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha pasMemnieHHble B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KoHCIEKT MoXkeT ObITh BBHINOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIINI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATENIBHOM MOATOTOBKE K 3aHATHUAM JOJIKHBI COAEPkKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsI HMCIOJIb3yeMOIl Hay4yHOH JHUTeparyphl.
KoncniekT MoOXeT OBbITh OMOPHBIM (COIEP)KATh JIMIIbL OCHOBHBIE KIIIOUEBBIE IMO3MIIMK), HO TNPU 3TOM
MO3BOJIIOIIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OO0BEM KOHCIEKTa
ONPENEISIETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypPON CTYACHT MOXKET:

- JenaTh 3allUCU IO XOIy YTEHHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IiaHa (co3gaBaTh IEpEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTDH aHHOTAIMH (KpaTkoe 0000IIeHHEe OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeHa1iuy 1O OATOTOBKE K OTACIBHBIM 3aJaHUSAM TEKYILEro KOHTPOJIS

ColecenoBanue TpeAnonaraeT OpraHU3aluio Oecelbl IMpernojaBaTess cO CTYIEHTaMH IO BOIPOCaM
MPAKTUYECKOTO 3aHATUS C IENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TNPUMEHATHCS B pa3iMHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHBII. OCHOBHBIE KaUu€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBWJIBHOCTb OTBETA I10 COACPIKAHHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJIbHOCTb OTBETA;

- JIOTMKA U3JI0)KEHUsI MaTepHaa;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHHs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBpEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOHMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- UCITIOJIB30BAHUEC OOIIOJIHUTCIBHOI'O MaT€puaa,
- padOHAJIBHOCTH UCITIOJIB30BaHWA BPEMCHH, OTBCACHHOI'O Ha 3aJlaHHUC.

VYCTHBI OIpPOC MOXKET CONPOBOXKAATHCA IPE3CHTAIMEH, KOTOpas MOATOTABIMBACTCA IO OJHOMY U3
BOIIPOCOB TPAKTUYECKOTO 3aHATHA. [Ipn BBICTYIUIEHHH C Tpe3eHTanuei HeoOXoMuMo o0pamaTh BHUMaHHE
Ha TaKMe MOMEHTHI Kak:

- cofep)KaHUE MPE3CHTAlUHN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JIUTEPATyphl), MPaKTHUECKasi HANpaBICHHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiiH (YMUTaeMOCTb, HAJIWYHE H
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE O(OpMIICHHE, CTPYKTYypUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
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- TMYHOCTHBIC KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COONIOIEHUE PErIaMEHTa, SMOIIMOHATLHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CHCTEMATH3UPOBaHHbBIC, TITyOOKHE U TIOTHBIE 3HAHUS 110 BCEM pa3JiesiaM IMPOrpaMMBbl:
- CcoJepXaHWE BBICTYIUICHHUS: JIOTHYHOCTh W3JIOKCHHUS Marephalia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTAaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CBOed MpodeccHoHATbHOW WIH y4eOHOU
JEeSTeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUH, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKOe M HHPOPMALIMOHHOE o0ecrieyeHre JUCUMITHHbI

6.1 OcHoBHas UTEpaTYypa:
1. OxonenoBa A. A., XKentobproxoB B. ®., Eroposa I. C. Dxojornyeckoe MOYBOBEIACHUE : ydeOHOE
nocobwue. - Bonrorpan: Bonrorpanckuit rocynapcTBeHHbIN TexHudecknii yauBepcuteT (Bonr['TVY), 2014. -

276 c. - Tekcr : snexrponssiii // OBC «YHuBepcuteTckas Oubmmoreka owniaitH» [calT]. - URL:
http://biblioclub.ru/index.php?page=book&id=238357

2. NoopoBoawckwuii I. B., Hukutun E. JI. Dxomorus mods: y4eHHEe 00 AKOJOTHUECKUX (DYHKIHSIX TIOYB :
Y4eOHHK. - 2-€ U3[l., YTOUH. U Jo1.. - MockBa: MockoBckuii ['ocynapctBeHHbIi YauBepcuret, 2012, - 412 c.
- Tekcr : oamekrponnbii // OBC «YHuBepcurerckas OubOmuoreka owHmaH» [cait]. - URL:
http://biblioclub.ru/index.php?page=book&id=595569

3. Hobposonbckuii, I. B., Hukutun, E. JI. Dxonorus mous. YueHue 00 SKOJOTHUECKUX (PYHKITUSAX TOYB :
yueOHuk. - 2025-07-07; DOxomorusi 1mouB. YdeHHE OO0 SKOJIOTHYECKMX (QYHKIUAX MOYB. - MoOCKBa:

MocKOBCKHI TOCynapCcTBEeHHbIM yHHBepcuTeT uMeHn M.B. JlomonocoBa, 2012. - 412 c¢. - Tekcr :
anekTpoHHbi // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/97531.html

6.2 JlonosHUTENbHAS IUTEpPATYpA:

1. Bunbsimc B. P. ITouBoBenenne. 36pannbie counnenus : -. - Mocksa: FOpaiit, 2021. - 344 c. - Tekcer :
anekTponubiit // OBC «KOPAUTY [caiit]. - URL: https://urait.ru/bcode/473784
2. Bunesimc B. P. TlouBoenenue. M30pannbie counnenus : -. - Mocksa: IOpaiit, 2020. - 344 c. - Tekcr :

snextpouusiii // DBC «FOPAUT [caitr]. - URL: https://urait.ru/bcode/454874

3. CrexonbankoB, K. E., T'acanoBa, E. C., bymanues, Il. b. I'eorpadus nous : yyebHOe mocoOue mis
oOydarommxcsi 1o HampasieHuio 35.03.03 «arpoxumusi W arprnoyBOBeACHUE». - Bech CpPOK OXpaHbI
aBTopckoro mpaBa; leorpaduss mouB. - Boponex: Boponexckuii [ocymapcTBeHHBIH ATpapHBIid
VYuusepcurer uM. Mmneparopa Iletpa [lepBoro, 2017. - 242 c. - Tekct : snexrponssiii / [IPR BOOKS
[caiit]. - URL: http://www.iprbookshop.ru/72826.html

4. Tyney6aes, XK. C. [Ipukiagnas Onosorusi C OCHOBaMHU MOYBOBEJICHUE : yueOHOe mocobue. - Beck cpok
OXpaHbl aBTOPCKOTO TpaBa; [IpukmamHas OWONOTHS C OCHOBaMH IouBOBeneHue. - Anmarel: Hyp-ITpuHT,
2016. - 527 c¢. - Texkctr : oonektponnsidi // IPR  BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/69176.html

6.3 MeToandeckue pa3padOTKH:

1. bepéskun, B. 10O. [TouBoBenenue: mpakTudeckue paboThI : yueOHO-MeTOoIu4IecKoe mocodue. - Becb cpok
OXpaHbl aBTOpPCKOro mpapa; [louBoBeneHue: mpakTuieckue padoTel. - MockBa: Poccuiickuii yHUBEpCUTET
npyx0b1  HapomoB, 2018. - 72 c. - Texkcr : osmekrponnbii // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/105803.html

6.4 VHble NCTOUHMKMU:

1. CaiiT TamOOBCKOTO rOCyIapCTBEHHOTO yHHBepcHuTeTa http://tsutmb.ru - http://tsutmb.ru

2. AnvunaucTpanus TamOoBckoit oOmactu. OduimanbHbIA caiiT - https://www.tambov.gov.ru
3. bubnnoreka HayuHO U yueOHOM uTepatypsl - http://sbiblio.com

4. T'unpometrentp Poccun - https://meteoinfo.ru/

5. T'opHas sHIMKIONE U OHIalH - https://catalogmineralov.ru

6. EBpaswuiickuii mouBeHHBIN opTa - http://eurasian-soil-portal.info/index.php/ru/
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7. Kypnan "l'eonesus u xaprorpadus". OpunuanbHblii cailT - https://geocartography.ru

8. Kypnan "3emiieycTpoiicTBO, KaJxacTp 51 MOHUTOPUHT 3eMenb" -
https://panor.ru/magazines/zemleustroystvo-kadastr-i-monitoring-zemel.html

9. XKypnan «IlouBoBenenue». OdunmanbHbiid caldT - http://eurasian-soil-science.info/index.php/ru/

10. Uncturyt I'eorpaduu Poccuiickoit Akanemun Hayk - http://www.igras.ru

11. Harmonaneusiii mopran «lIpupona Poccun» - http:// www.priroda.ru/

12. TTaneonronoruueckuii ”HCTUTYT PAH - http://paleo.ru

13. [Tonpobka KapTorpadu4ecKux CEpPBUCOB -
https://trekkingmania.ru/samyie_interesnyie kartograficheskie servisyi/

14. Poccwuiickas [Iporpamma Becemuproro donma nukoit mpuposs! - http:// www.wwf.ru

15. CnpaBouno-npaBoBas cuctema Koncynerant [lmoc - http://www.consultant.ru

16. CipaBouHO-TIpaBoBas cucrteMa «l apant» - http://www.garant.ru

17. YauBepcuteTckas 6MOIMOTEKa OHJIAlH: 3IEKTPOHHO-0MOIMoTeuHas cucrema - http:// www.biblioclub.ru

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TIO JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyomee MarcpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauToOpruun Jid TIPOBCACHUA 3aHATHI JICKOHIUOHHOI'O WM CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMEIICHHUS ISl CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust A1 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIHOHHOTO 000PY/I0BaHuS,
o0ecreYnBarole TEMaTHYEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

Jlunien3nonHoe U cBOOOIHO paclpoCTpaHsIeMOe MPOrpaMMHOE 0OecTiedeHHe:
Corel Draw SX13, X3

Microsoft Office [Ipodeccuonansusiii mmoc 2007

Microsoft Windows 10

Office 2007, 2010, 2016

Opera

WIN RAR 4.00

Koncynsrant Ilntoc

Hancrpoiika Microsoft mis coxpanenust B popmare PDF s nporpamm Beimycka 2007 cuctemsl Microsoft
Office

IImarnara. HET

[Tpodeccuonansubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. FOpaiit: anexTponHo-6nbnuoreunas cucrema. — URL: https://urait.ru

2. ONEeKTPOHHBIN KaTrajor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog
3. OneKTpoHHas oubnmuorexa. Ob6pa3zoBarenbHas wiatpopma «IOpaiit». — URL:

https://biblio-online.ru/book/sud-prisyazhnyh-442275
4. Dnexrponnas oubmoreka TI'Y. — URL: https://elibrary.tsutmb.ru/
5. OnekrponHas 6ubnmoreka PODU. — URL: https://www.rtbr.ru/rffi/ru/library
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6. TamOoBckass oOnacTHasi yHHBeEpcanbHas Hay4yHas Owubnmoreka wum. A.C. Ilymkwmna. — URL:
http://www.tambovlib.ru

7. VYHuBepcureTckas ~ OWOnMOTEeKa  OHJIAMH:  JJIEKTpOHHO-OMOmuMoTeunas  cucrema. —  URL:
https://biblioclub.ru

8. Hayunas snexrponnas 6ubmmoreka eLIBRARY.ru. — URL: https://elibrary.ru
9. Hayunas snexrponnas 6ubnuoreka «KubepJlennnkay. — URL: https://cyberleninka.ru

10. Web of Science: momutemarudeckas pedepaTtuBHO-OnOIHOrpaduyeckas U HayKoMeTpudeckas 0Oasa
nauHbixX . — URL: https://apps.webofknowledge.com

11.  Springer Open (pecypcel Springer OTKpbITOTO jJocTyma): ©0a3a manHbix. — URL:
https://www.springeropen.com

12. Scopus: 6a3a mannbix . — URL: https://www.scopus.com

JIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mnpernopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEMMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pA30BATEILHON CPEe YHUBEPCUTETA.



