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PaGouass mporpamMma JMCUUIUIMHBI COCTaBJIEHa B COOTBETCTBUU ¢ DenepanbHbIM
rOCY/IapCTBEHHBIM ~ 00pa30BaTENbHbIM  CTAHJAPTOM  BBICIIETO  OOpa3OBaHUS IO
HalpaBlieHUIO MOATOTOBKU OakamaBpa 05.03.06 Dkonorust U TPHUPOIOTNOSIB30BAHUE,
YTBEP>KIECHHBIM MprKa3zoM MuHuctepcTBa o0pazoBanus 1 Hayku Poccuiickoit @enepanuu
Noe 998 ot «l11» aBrycra 2016 roma; y4eOHBIM IIJITAaHOM HAIMpaBJIE€HUS TOJITOTOBKHU
OakanaBpa 05.03.06 DOxonorus W NPUPOJONOIB30BAHHE MO MNPOPMII0 DKCIepTHas
NEATEIbHOCTh B DKOJOTHUH, yTBEpkKAEHHBIM yueHbIM coBeToM DPI'BOY BO «Cesepo-
OcernHckui rocygapcTBeHHbIN yHUBepcuTeT uMeHn Kocta JleBanoBuua XetarypoBa» OT
30.04.2020 r., nmpoTokoJ Ne 9

CocTaBUTENb:

K.0.H., TOoLeHT KadeIpbl 3KOIOTUU U IPUPOI0II0Ib30BaHus bekmyp3os A /L.

Pabouas nporpammao0cCyskeHa U corjacoBaHa Ha 3acelaHuu Kadeapbl IKOJIOTUU U
npupogonoaszoBanus PI'bOY BO «COI'Y»
[Tpotokon Ne 8 ot « 24 » mapra 2020 r

3aBenyromuii kageapoit A.b. Jlomaes

Opno6pena CoBeroMm (pakyipTeTa reorpaduu U reodIKOIOTUN

[Tpotokon Ne 8, ot « 31 » mapra 2020 r.

[Ipencenarens coBeta dakyabTeTa - — d.M Xamaena
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Ounas dopma oOydenust  |3aouHas opma O0yUEHHS

Kypc 1 OYHas
CemecTp 1 OuHast
Jlexn 18 OYHas
IIpakTudeckne (CEeMHUHAPCKHE) 3aHATHUS 36 OYHas
JlaGopaTopHbie 3aHATHS - OvHAS
Koncynpranum - OYHas
MTOoro ayTMTOPHBIX 3aHITHI 54 OYHas
CaMocTosITeNIbHAs paboTa 18 OuHas
KypcoBas pabota - OvHAs
Dopma KOHTPOJIS

PK3aMCH - OYHas
3auer 1 OuHast
O011Iee KOTMYECTBO YaCOB 72 o4Has

1. Crpykrypa, n 001asi TPYA0€eMKOCTb M CUMILINHBI
OO01as TpyI0eMKOCTh AUCIUIUIMHBI COCTABIISACT 2 3a4€THBIC SAMHUIIBI (72 Yaca).

2. I_Ie.]'ll/l H 3aJ1a41 OCBOCHUSA NUCHUIIJINHDbI:

I.Ie.muo JUCHUIINIMHBI  SABJISACTCS (I)OpMPIpOBaHI/Ie Yy CHeuuaJduCTOB KOMIUICKCA HAYYHBIX 3HAHUU U
MIPEJICTABICHUH O MMOoYBe Ha 0a3e OMOreoXMMHYECKoi KoHmemuu B. BepHaackoro, HOBOro OTHOIICHUS
YeJI0BEeKa K OKpY’Karolled cpene M MOHUMaHMS MOJOXKEHUH, KaKk Hay4HOH OCHOBBI CTPATErHMM Pa3BUTHUS
YeJIOBEYECKON [IUBUIIN3ALIUY.

3agayamMu AUCLUIUIMHEL SBJISIOTCSA U3yUCHUE:

1) pa3paboTKa METOIOB KOHTPOJS 3a Haubojee YSI3BUMBIMH CBOMCTBAaMH II0YB, U3MEHEHUE KOTOPBIX
MOJXXET BbI3BATh IMOTCPIO IJIOAOPOAUA, YXYAUICHUA Kad€CTBa paCTHTCHLHOﬁ MpoAyKInH, Ae€Trpadaluro
MOYBEHHOTO IIOKPOBA; 2) IMOCTOSHHBIA KOHTPOJb 32 BaXHEHIIMMH [OKa3aTeNsIMU ITOYBEHHOTO
IUIOOpOaMs; 3) paHHSSl OUArHOCTHKA HEraTHMBHBIX M3MEHEHWH IOYBEHHBIX CBOWMCTB; 4) pa3paboTka
MCTO/JI0B KOHTPOJIA 3a CE30HHOU ILPIH&MI/IKOI)i MOYBCHHBIX IIPOLIECCOB.

3. Mecrto mucuuniaunsl B crpykrype OIIOIL. 51.5.13.
JucuuniuHa BXoAUT B 6a30BYI0 YacTh NPo(ecCHOHATBLHOTO LUKIIA.
W3yyenne AUCHUILIMHBI 0a3upyeTcsl HAa 3HAHWW (U3MKH, XUMHUH, aCTPOHOMHH, Teorpaduu, SKOJOTHH.
CopnepxareiabHO AMCUUILIMHA TECHO CBA3aHO C Kypcamu 0a30BOH 4acTu MpOoQecCHOHAIBHOIO LHKIIA
COBpPEMEHHBIE MPOOJIEeMbI OHOIOTUH, COBPEMEHHAsI HKOJIOTHs, III00aNbHBIE 3KOJIOTHYEeCKUe MPOOIeMbl, a
TaKXke ¢ 3 KypcaMu BapHaTHBHOM YacTH, HAyYHO-TIPAKTHYECKHE OCHOBBI IIPUPOJIONIONIB30BAHMUS, YaCTHAS
9KOJIOTHS, KOJIOTUYECKUH MOHUTOPHHT, C JUCIMIUIMHON MO BhIOOPY oOuieHay4yHoro nukina «Mcropus
PasBUTHS 3KOJIOTUN», «DKOJOTMYECKHE NMPUHLMUIBI OXPaHbl MPUPOABI», AUCLUUILIMHON 1o BIOOpPY I1L]
«MeToIbl HCCIIeIOBaHMSI OKPYKAFOIIEH CPEBI».
HeoOxomumble 3HAaHUST W YMEHHUs, NpHOOpeTaeMble B pe3yJabTaTe OCBOCHUS TPEIIISCTBYIONIHX
JUCLHUIUIMH JUIi OCBOEHMs JAucUMIUIMHBL «llouBOBeleHHE»: KOHIENTyaJbHbIE OCHOBBI 3KOJOTHU;
OCHOBHBIC 3aKOHBI M KOHLENIWH HKOJOTHH, OCHOBHBIE CBOMCTBA HBBIX CHCTEM, CPeAo0Opasyroue
(bYHKIIUH KHBOTO, CTPYKTYPhI U 3BOJIFOLIUH OHOC(EPHI ¥ POJIH B HEW YeIOBeKa.
4. TpeGoBaHusl K pe3yJbTaTaM OCBOEHUS THCHUIINHBI.
[Iponecc n3y4deHus: TMCUMIUIMHBL HarlpaBiieH Ha HOpPMHUPOBAaHUE CIEAYIONIMX KOMIIETCHIINI:
1. OIIK-3 BnagenueM TnpodeccHOHATFHO TNPOGMIMPOBAHHBIMA 3HAHUSMH W MPAKTHYECKHUMH
HaBBIKAMU B 001l I'eOJIOTUH, TEOPETHIECKOM M MpaKTHYeCKOH reorpaduu, o0Iero moYBOBeICHUsI
Y MCIIOJIb30BaTh X B 00JIaCTH SKOJIOTHH U IPUPOIONOIb30BAHMS.
B pesynbraTe 0cBOSHHUS AUCIMIUIMHBI CTYACHT JOJKEH:

3HATh:
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TEOPETUYECKNUE OCHOBBI OMOreoxuMuueckor koHuenmu B. BepHanackoro, CTpykTypy W AMHAMHKY
ounocdepsl, GyHIaMEHTATBHBIE 3aKOHOMEPHOCTH SBOJIOIMU Onocdepsl U yclnoBHs TpaHchopMauu
ouocepsl B HOOChepy;
3HaTh OCHOBBI IPUPOAOIOJIBL30BAHUS, 3KOHOMHUKH IPHUPOIOINOJIB30BAHUS, YCTOHUYHBOIO
pPa3BUTHUS, METONOB OLICHKM W TNPOTHO3UPOBAHUS BO3ACHCTBUS Ha OKDPYKAIOLIYIO Cpeny,
NPaBOBBIX OCHOB MPUPOJOINOJIB30BAHUA U OXPaHbl OKpYyXKaroumel cpeapl: ObITh CIOCOOHBIM
MOHUMAaTh, M3JaraTh W KPUTHYECKH aHaIM3UPOBaTh 0a30Byl0 HHPOpManmuio B 00OIacTu
9KOJIOTUM M MPHUPOJOINOJIb30BaHMUS, B TOM 4YHCJIE, C HCIOJIb30BAHHEM METOJOB
MaTeMaTHYeCKONH CTAaTUCTHKH, TeOMH(OPMAIMOHHBIX TEXHOJOTUH M MaTeMaTHYeCKOTo
MOJEIUPOBAaHHUS, OCYIECTBIATh BHIOOP ONTHUMAaIBHOTO C 3KOJOT0-3KOHOMHYECKOH TOYKH
3pEHHUs IPUPOLOOXPAHHOTO MEPOIPHUITHUSI, BIaJeTh METOJAMH pacueTa IPUPOLOPECYPCHBIX
MaaTexe;

Ymern:
OMepHUpOBaTh 3HAHMEM OCHOBHBIX TEOpHH, KOHIEMIMHA W NPUHIMIIOB B M «OpaHHOH oOnactu
JEeSITeTbHOCTH, OBITH CTOCOOHBIM K CUCTEMHOMY MBIIIJICHHUIO.

Baapers:
OCHOBHBIMH METOJJAMH M TPHEMaMH HCCIIEOBAaTeNbCKOW pabOThl NPH HW3YYCHWH MOYBCHHBIX
MPOIIECCOB U TPEAETIOB BIUSHUS YEIOBEYECKOH NEATENFHOCTH HA OPraHM30BAaHHOCTH OHOCHEpHI:
JEMOHCTPHPOBATH CIIOCOOHOCTH ¥ TOTOBHOCTh K IMPAaKTHYECKOMY MPUMEHEHUIO TOIyYEHHbBIX 3HAHUN
OpU pelIeHUH MpoeCCUOHANBHBIX 3aJad M IMPUHATHH DEIICHUI, a TakkKe OTBETCTBEHHOCThH 3a
Ka4ecTBO pabOT M HAYYHYIO JOCTOBEPHOCTh PE3yIbTATOB.
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Jlextnu, nexiumn-0ecenbl, MPaKTHYECKUE 3aHATHS, CAMOCTOSITeNIbHas paboTa CTyIeHTOB.
Hcnonb3yroTcsl MHTEpAKTUBHBIC METOJABI OOyUYeHUs: TBOPYECKUE 3ajaHusl, pa3paboTKa MPOCKTOB,
UCCJICIOBATEIBCKUI METOT 00yUYCHUsI, KPYTJIBIE CTOJIBI, JUCITYThl, CCMHHAPBHI.

KommniekcHoe  wWcmonb3oBaHWE — CTyAeHTaMu  MHTEpHET-pecypcoB,  IUCTaHLIHUOHHOM
a’POKOCMHYECKON WH(pOpPMAITIH, KapTOorpadhuIecKux, CTATUCTUIECKIX U JTUTEPATYPHBIX NCTOYHUKOB
JUTSL COCTaBJICHUS JTaHIIIA(QTHO-IKOJIOTHYECKUX XaPAKTEPUCTHK PETMOHOB M HAYYHOTO 0OOCHOBaHUS
pEeKOMEHIAIM TI0 WX XO3AWCTBEHHOMY WCIOJB30BAHHIO U OKOJOTUYECKOH ONTHMH3ALNN
nmauammagTHON Cpembl.

JlesoBBIC M POJICBBIC UTPBI B TIPOIECCE PEIICHUS 3a/1a4 110 TSPPUTOPUATBHOMY JIaHAIA()THOMY
IJIAHUPOBAHUIO TOPOJCKUX, MPOMBINIICHHBIX, CEIbCKUX, JECOXO3IMCTBEHHBIX M PEKPEalMOHHBIX
KOMIUIEKCOB B PA3IIMYHBIX IPUPOTHBIX H CONAATHHO-IKOHOMHYECKUX YCITOBHSIX.

TloneBass akamemuueckas MOpPaKTHUKAa C LEIbI0 O3HAKOMIICHHS CTYACHTOB C pealbHBIMU
oObekTaMu JIaHAMAPTHBIX MCCICIOBAHUA M OCBOCHHUS TOJEBBIX M JIAOOPATOPHBIX METOJOB HX
W3yYeHUSI.
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5. CopepxaHue n yuebHo-meToaMYECKaA KapTa AUCLUMNJIUHDI

Homep
Hemenu

HaumenoBanue TeM (Bonpocos),
H3y4aeMbIX 10 JaHHOH JHCIUILIHHE

3aHaTus

CamocrosTenpHas padbora
CTyneHToB

p

Conepxanue

Yacel

Dopmel
KOHTpPOJIA

KonnuectBo
6aioB

auTeparypa

min max

1,2

Bsenenue. Ilpenmer u 3agaum Kypca, METOJOJIOTUS U
METOIBI

TIpuponononbp30BaHue KaK chepa
OOLIIECTBEHHOIO  NPOU3BOACTBA.  IIpemmer
OKOHOMHMKH  MPHPOJOMONIB30BAHMS  Kak
HAyYHO! JWCIMIUIMHBI, €6 MECTO B CHCTEME
OKOHOMHYECKUX HayK ¥ OTHOLICHHS C
€CTECTBCHHOMCTOPHYCCKUMH IUCIUILTHHAMH.

Komncmexr

14

3.4

CoBpeMeHHBIE TPOOIEMBI IPUPOIOTIOIB30BAHUS

«AHTpOTIOTCHHBIE H3MEHEHUs] TPUPOTHBIX
CHCTEM M UX KIacCH(PHUKALUI»: COKpaIleHHE
TLIOIIA U €CTECTBEHHBIX JKOCHCTEM,
notpelsicHne TEePBUYHOW  OMOJOTHYECKOH
MPOAYKIIMK,  HW3MCHCHHE  KOHIICHTpAIMU
MApHUKOBBIX Ta30B B aTMocdepe, UCTOICHHE
030HOBOTO CJIOS, POCT O30HOBOM JBIPBI HAJ
AHTapKTHJOH, COKpalleHHE TUIOIIAIN JIECOB,
0CcoOeHHO TPOIMYECKUX (ocHOBHOTO
WCTOYHUKA KHCIOPOIa), OITyCTHIHMBaHHE,
Jerpajanus 3eMeNb, TOBBILICHHE YPOBHS
OKeaHa, CTUXUWHBIC OencTBuUs "
TEXHOTCHHBIC aBapuu, HCUC3HOBEHHE
OHMOJIOTHUECKHIX BHUJIOB, Ka4eCTBCHHOE
HUCTOIIICHUE BOJI CyILIH, HaKOIUICHUE
MOJUTIOTAHTOB B Cpelax  HOpraHu3Max,
MUTpalist B TPOPHUYECKUX  MEMoYKax,
YXyIIICHIEe KayecTBa  JKM3HH,  POCT
3a00JICBaHMiA, CBS3aHHBIX C 3arpsA3HEHUEM
OKpyXamIel Ccpeapl, B TOM  4YHCIE
TCHETHUYCCKHX, TTOSIBJICHHE HOBBIX OOJIC3HEH.

Komncmexr

1,3
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IIpupomueie  pecypcsl ¥ d3ddexTuBHOCTE  UX «[Tpuponnsre pecypcl u nx 2 Koncrmiext 1
HCTIONIb30BAHHS KIacCHQUKAIMD».  TOHATHE  NPUPOJHBIX
UKO’. 2 4 pecypcos, MaTepHalbHbIE pecypcsl,
MHHEpAJbHBIE PECYPCHl, AUHAMHKA JOOBIUU
pecypcoB, 3KOJIOTHUECKUE PECYPCHI
3arps3HeHHe OKpYKaIoIIel cpebl «DKOJIOTHYECKOE COCTOSHHE OKpY)Karouen 2 Koncnexr 4
cpensl H  3KocucreM. Ee  oreHka»:
SKOJOTHMYECKUH  ymepO,  3KOJIOTHYecKHe
U3IEPKKHA IIPOU3BOJCTBA, SKOJIOTHUECCKUE
o 4 4 pucku. Kimmmaruueckue pecypchbl, OLEHKa
~ TEPPUTOPHH KaK pecypca IKOHOMHYECKOTO
pa3BuTHS, MaTepHalTbHO-CHIPbEPBBIE
pecypchl, BOJHBIE PECYpCHI, 3eMeJbHBIE
pECypCHL.
Texyuuilt KOHTPOIb 25
3eMelbHbIE PECYPChI 2 4 Ilytm  ynyumieHMs W HMCHOJIBb30BaHMA 2 Koncnexr 1
o 3eMENbHBIX PECYPCOB
PyOesxxHBIit KOHTPOIH 25
- Bonnsle pecypcsr Boxguble  pecypchl M MCTOYHHKH — HMX 2 KoHncnekt 2,3
;. 2 4 3arpsi3HEeHU. Ouncrka 3arpsi3HEHHBIX
— BOJHBIX PECYpPCOB
OKOHOMHYECKHH MeEXaHH3M OXpaHbl OKpY)KalomIeH «[TpuHIMIIBI ONTHUMHU3ALUN 2 Kouncnexr 1
. cpersl B3aMMOOTHOIIEHHI 0O0IecTBa M MPUPOIBD»:
- 2 4 B3aHMOCBSI3b ~ MEXAYy  OKOHOMHKOH U
S OKpYKaromei cpenoit T TIOHATHE
YCTOHYMBOTO Pa3BUTH
v DKoJoTH3anus HapoIHOTO XO3SHCTBA [TyTH 5KOIOTHYECKOTO Pa3BUTHUS 2 Koncnekr 2
< 1 4
2 Pazputne MaJIOOTXOJHBIX u pedepar 4
© pecypcocOeperaronyx TeXHOIOTHi
Texymuii KOHTPOIb 25
Hcrounnkn  (QUHAHCHPOBAHUA  NPHUPOJOOXPAHHBIX 1 2 Okonornueckne HOHIBI 2 Koncnekr 1
~ MEPONIPUATHN
- PyGexHbIi KOHTPOJIb 25
WUTOI'O 18 | 38 18 100
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Bce Bugpt y‘le6HLIX 3aHATUN MOT'YT IPOBOJAUTHLCS JUCTAHIITMOHHO, COIJIACHO JIOKAJIbHBIM aKTaM YHUBEPCUTETA.

6 OOpa3oBaTesibHbIE TEXHOJOTHH
Jlexuuu, nexunu-6eceapl, MPakTHUECKHUE 3aHATHS, CAMOCTOSITENbHAs paboTa CTYAEHTOB.
Hcnonp3yroTcss HHTEpaKTUBHBIE METOIb 00YUEHHs: TBOPUCSCKHE 3a1aHHs, pa3padoTKa IPOEKTOB, HCCIEAOBATEIbCKUN METO] 00yUYeHHUS, KPYTJIble CTOJIBL, IUCIIYThI, CEMUHAPHL.

No/m. Tema Bupn 3ansitus Kosmmuectn AKTHBHBIE ()OPMBI HNHTepakTHBHBIC
0 4acoB ¢opmbl
1 Lesnp, 3agaun U METOBI YIpaBICHUs IPUPOJIONIOIb30BaHUEM IIpakTuueckoe 2 HCCIIEA0BaTENbCKUM

MeTo] 00y4eHHs

2 OCHOBHBIE HAIIPABJICHHUSI U MIOHSITHUS B IIPOIIECCE MPHUPOIONO0IB30BAHHUS [TpakTraeckoe 2 JeKIHH-0ece bl
3 ACCHUMMIIAIIMOHHBIA TOTEHINAI OKPYKAIOIIEH CPebl [TpakTrueckoe 2 MIPAKTUIECKHE 3aHITHUS
4 [Ipobnema yuéra npupOIHBIX PECYpPCOB [IpakTuuaeckoe 2 CEeMHHapBI
5 Dransl co31aHu HHPOPMATMOHHON MOAEH [IpakTuugeckoe 2 CeMuHap B THATIOTOBOM
pexume
6 Knaccuduxanus mo BuaaM X03sIMCTBEHHOTO HCIIOIb30BaHHUS IMpakruyeckoe 2 Jlexuuu, neKuu-Oecepl,
MIPAKTUIECKHE 3aHITUSL
7 OCHOBHBIE HaIIPABJICHUS PA3BUTHS YIIPABICHHUS IIPUPOIOIIOIB30BAaHUEM IpakTrueckoe 2 CeMuHap B TMaJIOrOBOM

pexume
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7. Y4eOHO-MeTOAUYECKOE 00ecIeueHne CAMOCTOSITeIbHOI padoThl.

CaMocTosATeNNbHOE U3YyUYCHHE CTYJCHTAaMH YYeOHOH AuCIUITIHHbI «[I0YBOBEICHUE BKIIOYAET
MIOJITOTOBKY K TMPAKTHYCCKUM 3aHATHUSIM, a TaKKe HaNMcaHUe KypcoBOW paboThl. J[ns obecredyeHus
3(()EKTUBHOCTH CaMOCTOSTENBHONW pPabOThl CTYACGHTOB TMpEAjaraeTcsl IepeueHh W TeMaTHKa
CaMOCTOSTENbHBIX paboT. Ha mpakTHuecKuX 3aHATHSIX CTYACHTHI 3aKPEIUISIIOT TIOJYYCHHBIC 3HAHUS U
MPOBOJISIT CAMOCTOSITEIIBHBIC UCCIICIOBAHUS B BUJIC KOHTPOJIBHBIX paboT M0 M3y4aeMoi TeMe.

OI1IcHOYHBIE CPEJICTBA JUIS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH, MTPOMEXYTOYHOM aTTECTAINHU 110
WUTOTaM OCBOCHHUS JUCIIUATUIHHEI.

OcHOBHBIE BHIBI CaMOCTOSITENFHOW pabOTBl CTYAEHTOB - paboTa C JHTEpaTypHBIMH
UCTOYHUKAMH, KapTorpaduyeckuMu wmarepuanamu, MHTepHeT-pecypcamu i Oojee TIyOOKOro
03HAKOMIJICHUSI C OCHOBHBIMH MpoOieMaMu JaHaadToBeieHus, TaHmadTaMi Pa3HbIX PETUOHOB,
peleHre JaHAmapTHO-IKOJIOTHUECKUX 3aad. Pe3ynpTarhl paboThl 0QOPMIISIOTCS B MUCHMEHHOM
BHUJIe KaK pedepaThl ¥/ WK 3aCTyIIHBAIOTCS KaK YCTHBIC JOKIAJbI C MOCIEAYIONIHM 00CYKICHUEM.

CaMOCTOATEIIbHOE U3yUeHHUE CTYIACHTaMU Y4eOHOW NMUCIUILINHBI «[IouBOBeICHHNE» BKITIOYACT
MOJTOTOBKY K MPAaKTUYSCKUM 3aHATHSAM, a TAKKE HalMcaHue KypcoBoil pabothl. s obecreueHwst
3P PEKTHBHOCTH CAMOCTOSTENILHON paOOTHI CTYICHTOB MpeJIaraeTcsl MepeYeHb U TEMAaTHKA CAMOCTOS-
TENBHBIX paboT. Ha mpakTHYecKux 3aHATHAX CTYICHTHI 3aKPEIUIAIOT MOJTYYCHHBIC 3HAHUS U TIPOBOJISIT
CaMOCTOATCJIbHBIC UCCIICA0BAaHNA B BUAC KOHTPOJIbHBIX pa60T 10 HSY‘IaCMOﬁ TEME.

CamocrosTenpHasi paboTa CTyJCHTa, OIICHUBACT OCBOCHUE IUCIMUILUTUHBI HA YPOBHE «3HATHY,
«yMeTby», «Bnageth». OHa TpeJCTaBiICHA 3aJaHHSIMH, COJACPKAHHE KOTOPBIX MpPEIIoaract
IMPUMCHCHUC KOMILICKCA YMCHHﬁ, JJIA TOTO ‘-ITO6I)I CTYACHT MOI' CaMOCTOATCIIbHO CKOHCTPYUPOBATH
CHOCO6 peuicHus, KOM6I/IHI/Ipy51 HU3BCCTHBLIC EMY CHOCO6I)I 1 MIPUBJICKad 3HAHUA U3 pa3HbIX JUCHUIIIINH.
Penienue cTymeHTaMu OJ00HOTO pojia HECTAHIAPTHBIX MPAKTUKO-OPHEHTUPOBAHHBIX 3aIaHUK OyIeT
CBHUACTCIILCTBOBATL O CTCICHU BJIMAHUA IIPpOHECCa M3YyUYCHHA AUCHUIIIIMHBI Ha q)OpMI/IpOBaHI/IC y
CTYJCHTOB OOIICKYJIbTYPHBIX U MPOGECCHOHAIBHBIX KOMIICTCHIIUH B COOTBETCTBUU C TPEOOBAHUSIMH
Oroc.

IlepeyeHb BOIPOCOB IO CAMOCTOSATEJIbHON padoTe:

[Mpeamer, conepanue U 3a1a4u TOYBOBECHUSI.
Buipl BEIBETPHUBAHUS TOPHBIX TIOPOJI.
®dusnueckoe BHIBETPUBAHUE TOPHBIX MTOPO/I.
XUMHUECKOE BBIBETPUBAHKUE TOPHBIX MOPO/I.
buonornueckoe BEIBETPUBAHUE FTOPHBIX ITOPOJI.
O01mas cxeMa oYB00OPa30BATEILHOTO MPOIIECcca.
®dakTophl MOYBOOOPA30OBAHHS.
[TouB00OpAa3yIOIIKE TOPOIBI.

buonoruueckuii pakTop nmouBooOpa3oBaTeIHLHOIO MpoIiecca.
0. Kimumar 1 mouyBoo0Opa3oBaTenbHbI mporiecc.

1. Pennred u mouBOOOpPa3OBATENBHBIN MTPOIIECC.

12. Bo3pact cTpaHbl ¥ IPOU3BOCTBEHHAS ACSITEIBHOCTh, KaK (PaKTOp MOYBOOOPA30BAHMS.
13. [IpoucxoxaeHue, COCTaB U CBOIMCTBA ITEPETHOSI.
14. CrtpoeHrie 1 MOUTHOCTh ITOYBEHHOTO MPOQHIIS.

15. Mopdosioruueckue NprU3HaAKU MOYBBI,

16. Okpacka MmouBkbI.

17. CnoxeHue NOYBBI.

18. MexaHUYECKU COCTaB M CTPYKTypa IMOYBHI.

19. OOmiue pu3roNOrHUecKrue CBONCTRA MOYBHI.

20. ®opmbl BOJIBI U OOIIIHE CBOWCTBA TIOYBHI.

21. BonHble cBOMCTBA ITOYBEI.

RBOONoO~MLONE
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22. TemnoBoe CBOMCTBO ITOYBEIL.

23. XUMHUYECKHI COCTAB ITOYBEL.

24. TTouBeHHBIE KOJUIOU/LI U MTOTJIOTHTEILHAS CITIOCOOHOCTD ITOYBEI.
25. Mexanndeckast IIOTJIOTHTEIbHAS CIIOCOOHOCTE TTOYBEI.

26. XuMuueckas MOIIOTUTEIBHAS CIIOCOOHOCTE ITOYBEL.

27. buonornyeckas IorjIoTUTENbLHAs CIIOCOOHOCTE OYBEI.

28. BomonpOHHIIAeMOCTD [TOYBBI.

29. BogononséMHast CIIoCOOHOCTH IIOYBEL.

30. ITouBeHHBIC 30HBI U UX TeOrpaPUUECKOe PacIpOCTPAHCHHUE.
31. TyHOpOBBIC MOYBHI.

32. ITouBEI TaéKHO-IECHON 30HEL.

33. TlyTv NOBBINICHUS TUTOOPOMS TOYB Ta&KHO-TIECHON 30HBI.
34. Cepble JIeCHBIC TOYBBI JIGCOCTESITHOM 30HBI.

35. IlyTH NOBBIMIEHHUS TUIOJOPOAHS CEPBIX JIECHBIX MTOYB.

36. UepHO3EMBI IECOCTETHON 1 CTEMHOMN 30H.

37. IlyTv NOBBIIIEHUS TUIOJOPOJHS YEPHO3EMOB.

38. KamraHoBbIe TOYBBI CYXUX CTEMEH.

39. IlyTH NOBBIMICHHUS TIOOPOMS KAIITAHOBBIX MMOYB.

40. Bypble MONyMyCTHIHHBIC TIOYBEI.

MeTtoauyeckne peKOMeHAANMH N0 HANIMCAHUIO pedepaToB.

Tembl pedepaToB COOTBETCTBYIOT OCHOBHBIM pasienaMm Kypca «llouBosenenue». Ilpemycma-
TpuBaeTcs pedepupoBaHre HanOoJee 3HAYUMbIX B TEOPETHUECKOM U MPHUKJIAJIHOM OTHOILIEHHH padoT
BEJYLINX ITOYBOBEIOB U MMOYBEHHBIX 3KOJIOTOB..

Tema pedepara BoIOUpaeTcs U3 CIMCKA, NPEATI0KEHHOTO MIPEI0JaBaTeiIeM, B COOTBETCTBHH C
TeMaMH pabodeld mporpammbl MO AMCLUIUIMHE. Jlomyckaercsi BbIOOp CBOOOAHON TeMBbl, HO IIO
COIJIACOBaHMIO C TPEMNOaBaTeNieM U B paMKax TeM Y4eOHOTO IJIaHa 110 TaHHOH JUCIUTLTHHE.

Hns  HamucaHusi pedepara CTyIAEHTY HEOOXOAWMO O3HAKOMHTHCS, W3YyYUTh U
NPOaHAIM3UPOBAaTh 10 BHIOPaHHOHW TeMe 3aKOHOJATEJbHbIE W HOPMATHBHBIE JOKYMEHTHI,
WHCTPYKTHBHBI  MaTepHual, CIEHUAIN3UPOBAHHYIO JIUTEpaTypy, BKJIOYas MEpHUOAUYECKHUE
nyOJIMKaIK B )KypHaJlaX M ra3erax, COOpHUKH cTareil, MOHOTpadun, y4eOHUKH.

Pedepat momken copepkaTh IU1aH padOTHI, BKJIIOYAIOLINNA BBEACHUE, JOTMYECKH CBS3aHHBIN
IepevyeHb BONPOCOB ITO3BOJISIOMINX PACKPBITh BBHIOPAHHYIO TeMy U C(HOPMYyIHpPOBATH MOJIYYEHHBIE
BBIBO/IbI, 3aKJIIOUCHHE, OMOIMOTpapUIeCKUll CIIMCOK.

O061EéM pedepata goiKeH cocTaBiIATh oT 18 10 30 cTpaHHIl MAaIMHONUCHOTO TekcTa. PaboTa
JI0JDKHA OBITH BBIMOJIHEHA Ha Oesioi Oymare cranaaptHoro jucta A4. Tekct goypkeH ObITh OTHEYaTaH
Ha KOMIIbIOTEpE B TEKCTOBOM pemakrope MicrosoftWord u orBeuars ciieayrommM TpeOOBaHHUSIM:
napameTpbl MoJIe CTpaHuI] JOJDKHBI OBITh B MpejieNiaX: BepXxHee n HkHee — o 20 mm, npasoe — 10
MM, sieBoe — 30 mm, mpudt — TimesNewRomanCyr, pasmep tipudra — 14, MEKCTPOUHBII HHTEPBAT —
Moy TOpHBIHA. JIeHTa mpuHTEpa — TONBKO 4E€pPHOTO IBeTa. Hymepamus ctpaHuil B pedepare JOKHA
OBITh CKBO3HOH, HayMHAasi CO BTOPOM cTpaHWIbl. Homep mpocTapnsiercs apaOCKUMH HUGpaMu
MOCPEANHE CBEPXY KaXKAOH CTpaHUIIBI.

Kaxxaplil myHKT I1aHa TOJKEH HAYMHATBCS ¢ HOBOW CTPaHMIBI. JTO e MPaBHIIO OTHOCHTCSA
K JIPyTUM OCHOBHBIM CTPYKTYPHBIM YacTsIM pa0OThI: BBEACHUIO, 3aKITIOUCHHIO, OHMOIMOrpaduaecKoMy
crucky. TekcToBas 4yacTh pabOTHI HAYMHAETCS C BBEACHHUS, KOTOPOE HE CUUTAETCS CAMOCTOSATEIbHBIM
paszernoM, Mo3TOMy He MMEET MOPSAKOBOro HoMepa. BBelneHue ecTb CTpyKTypHas 4acTh padOTHI, B
KOTOPOH apryMEHTHUPYETCS BBIOOp KOHKPETHOH TEMBI, 0003HadaeTcs €€ aKTyallbHOCTh, CTaBATCS TN
W 3aJ1aud, KOTOPBIEC MpEIoaracTcsi permTh. BBenenue mo o06EMy MOXET OBITH OT OTHOU JI0 IBYX
cTpanul. TekcToBas 4YacTb paOOTHI 3aBepLIAETCS 3aKIIOYEHHEM, KOTOpOe, KaKk W BBEIEHHE HeE
paccMaTpuBaeTCd B KaueCTBE CAMOCTOSITEILHOTO pa3jiesia M TOXK€ HE MMEET MOPSIKOBOTO HOMEpA.
3aKIIoYeHNue MOKET OBITh BBINOJHEHO B 00BEME OT OJIHOM JI0 ABYX CTPAHHMII M COJEPKUT OCHOBHBIE
BBIBOJIBI, K KOTOPHIM NPHUIIEN CTYACHT IIPH BHIIIOJTHEHUH pedepara.
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bubnmuorpaduyecknif CIUCOK COCTaBIISETCS Ha OCHOBE MCTOYHHUKOB, KOTOpBIC OBLIH
NPOCMOTPEHBl M HW3y4YEeHbl CTYICHTOM NpWU HaMUCaHWU pedepara. JlaHHBI CHOHCOK OTpaxkaeT
CaMOCTOSITETIbHYIO TBOPUECKYIO0 paOOTy CTYJEHTa, YTO TO3BOJISIET CYAUTh O CTETIEHH €ro MOJArOTOBKH
W YIUIyONeHWH B BBIOpaHHYIO TeMaTHKy. UToObl m30exaTh OMMOOK MPH OIMMCAHWH KaKOTO-THOO
UCTOYHUKA, HEOOXOOMMO TINATENBHO CBEPUTH €ro CO CBEOCHMSAMH, KOTOpBIE COAEpXKaTcsi B
COOTBETCTBYIOIIMX BBIMHUCKAX U3 KaTAIOTOB U OuOIMorpaduueckux ykasaremsix. Bes ucnonszoBanHas
JaUTeparypa pasMellaeTcss B CICOYIOUIeM MOpsIKe: 3aKOHOAATENbHBIC AaKThl, HOCTaHOBJICHUS,
HOPMAaTUBHbBIC TOKYMEHTBI; BCS OCTaJlbHasl JUTEPaTypa B aln()aBUTHOM INOPSAKE; NCTOYHUKU U3 CETH
WNHuTepHeT
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8. OueHouHble cpeacTBa ISl TEKYLIEr0 KOHTPOJS YCHEBAE€MOCTH, PYyOe:KHOH aTTecTauMu H
NMPOMEKYTOYHOM aTTeCTAMHA MO0 UTOraM OCBOCHMS AU CHMIIIMHBI.

KonTposas 3nanmii.

BajbHasi CTPYKTYypa OLeHKH

MuH. Makc.
KOJI-BO KOJI-BO
®opma KOHTPOJIs! 0ai0B | 6aJLI0B
Texymas oneHka cTy/leHTa B Te4eHue 1-7 HeeTu COCTOUT U3: 0 25
* BpInoJiHeHUsI 3a/1aHUI HA MPAKTHYECKUX 3aHATUSX 5
AKTHBHOCTb Ha 3aHATHAX (YCTHbIE OTBETHI) 5
¢ BoinoJiHeHMs JOMANTHUX 3a1aHUH (MOATOTOBKA I0KJIA/10B) 5
*BrInoTHeHHE CaMOCTOAATEIbHBIX padoT 10
1-s1 py0Ge:xxHasi nucbMeHHAsi KOHTPOJBHAsI padoTa 0 25
Texkymas omeHka cTyeHTa B TeueHHe 9-15 Henenu cocTouT n3: 0 25
* BpInoJiHeHUs 3a/1aHUI HA MPAKTHYECKUX 3aHATUAX 5
AKTHMBHOCTb Ha 3aHATHUAX (YCTHbIE OTBETHI) 5
* BoinoJiHeHMsl AOMANTHUX 3a1aHUH (MMOArOTOBKA I0KJIA/10B) 5
*BbInoTHeHHE CAaMOCTOSITEIbHBIX padoT 10
2-51 pyOexxHasi MUCbMEHHAs1 KOHTPOJIbHasi padoTa 0 25
Hroro 0 100
Tekyuuii KOHTPOJIb — py0e:;KHOe TeCTUPOBAHME
TecThbl U151 IEPBOI PYOeKHOH KOHTPOJILHOW PA00ThI
Tecter 2 py0Oex Kypc 1 ¢-t reorpagpum wm reodkonoruu, Kad. IKOJIOTHH H

NpUPOaONO0JbL30BaHus. npen. bekmyp3os A.Jl.

15 Bonpocos

OnpenejieHue NOYBbI

CamocTosATeNbHOE TPUPOTHOE TEJIO U €e (POPMHPOBAHHE €CTh CIIOXHBIA MPOIECC B3aMMOJICHCTBUS
nsTH  (HaKTOPOB TMPHUPOJ000Pa3OBaHMA: KIMMaTa, pellbedbl, PACTUTEIBHOTO W XHBOTHOTO MHDA,
MOYBOOOPA3YIONINX TTOPO/I, BO3PACT CTPAHHI.
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Prixmas marepuHCKast mopojaa o01aaronast IioJ0POIHEM.

BeprukanpHasg TONIIa TOYBBI C TIOBEPXHOCTH JO MAaTEpUHCKOM MOpOJBI, pa3ieieHHas Ha
T€HETHYECKUE TOPU30HTBHI.

Onpenenenue NMJ010POaUs MOYBBI

CriocoGHOCTh TIOYBBI TOTJIONMIATH Ta3bl, COJIEBBIE PACTBOPHI, JJIEMEHTHI MUTAHHUA W YACPKUBAThH
TBEPJIbIC YACTHUIIBI U TUICHKU BOJIBI.

CrocoGHOCTh TOYBHI  YAOBJIETBOPSTH TOTPEOHOCTH pACTEHHWH B OJJIEMEHTaX MHTaHUS, BOIE,
obecrneunBaTh WX KOPHEBBIE CHCTEMBI TETIOM, BO3AYyXOM, U CO3AaBaTh OMpEACNCHHBIE YCIOBHS IS
(bopMHUpOBaHUS ypOXKasl.

COBOKYNTHOCTh BCEX SABJICHUM MOCTYIUIEHUS, NMEPEIBHKEHHUS U pacxoja TeIula, a TaKKe 3JIEMEHTOB
MUTAHASA 110 TPO(HITIO TTOYBHI.

N3 4ero o6pa3yercss MUHEPAJIbHAS YACTHh MOYBbI

[ToBepXHOCTHBIX TOPU30HTOB TOPHBIX MOPO/I, 00OTAIICHHBIX OPraHMYECKOM YacThIO TIOUBHI.
Oprano-MHUHEpaIbHBIX COCTUHEHNN BEPXHUX TOPHU30HTOB TOPHBIX MTOPOI.

[lepBUYHBIX ¥ BTOPHYHBIX MUHEPAJIOB MATEPUHCKHUX TTOPOJ.

Mopdoaoruyeckue Nnpu3HAKHU MOYB

MOoIIHOCTh TOPU30HTOB, MEXaHHUYECKUH COCTaB, COJAEpIKaHHWE TyMyca, COCTaB OOMEHHBIX KaTHOHOB,
CTPYKTYpPHOE COCTOSIHHE, BIIAKHOCTb.

Crpoenue mpo¢uis, MOUIHOCTh TOPH30HTOB, IBET, T'PaHYJIOMETPHUECKHI COCTaB, CTPYKTYpa,
CJIO’KEHHE, HOBOOOPa30BaHHS, BKITIOUCHHSI.

Kiumar, rpaHyioMeTprdecKuii cocTaB, MUHEPAIIOTUYECKH COCTaB, 3JIEMEHTHI MTUTAHUS, KOJTNIECTBO
rymyca, TeOXMMUYECKHE U T€0JIOTMYECKUE MPOLIECCHI.

CocTtaB oprann4eckoii 4acTH NOYBBI.

Opranudeckne TYMYCOBBIE KHCIIOTHI, MUHEPAJIbHbIE CHIBFHO WU3MEIbUEHHBIE IMEPBUYHBIE MUHEPAJIbI,
OpraHOMUHEpATbHbBIE COSTUHEHMSL.

MexaHuyeckue DIEMEHTHl TOYBBI, HMCKYCCTBEHHBIE CTPYKTypooOpa3zoBaTend TOYB, TyMYC,
MUHEPAJOTrHYeCKHe 3JIEMEHTHI COCTaBa MOYB.

Opranudeckne ocTaTKu (KOPEIIKH, OCEHHUH Oma), MOIypa3IoKUBIIHECS YaCTH PACTEHHIA, TYMYC.
Oo0uue ¢pusnyecKue CBOCTBA MOYB

[TnotHOCTh TBepmol Qas3pl (yIOenbHBIH BecC), MJIOTHOCTH clioxkeHusi (oObeMHas Macca), oO0Imas
MTOPUCTOCTh

[TmacTnaHOCTH, OOMIAs TOPUCTOCT, HAOyXaHHE.

[TnoTHOCTH cltoXkeHus (00ObeMHas Macca), TBEPIOCTh, YCalKa.

Du3NKo-MeXaHMYeCKHUe CBOICTBA MOYB

[1macTHYHOCTH, TUMKOCTH, TBEPAOCTH, HAOYXaHUE, yCa/lKa, CBI3HOCTD.

JlunkocTe, ycaaka, MOPUCTOCTh a3palliy, BIaroeMKOCTh, YAEIbHBIN BeC.

TBepaocTh, 00beMHas Macca, HabyxaHue, BOJOMPOHUIIAEMOCTh, CBSI3HOCTb.

Yro Takoe KOJNJIOUABI M I 4ero OHM He00X0auMbI?

YacTtwurst pazmepom meree 0.001Mm, cy>KUT A1 IEMEHTHPOBAHUS MEXaHUUECKHUX arperaToB IMOYBEI.
YacTtwurst pazmepom meree 0.0001MM, CITyKUT 17151 CKIICMBAHUS MEXaHUYECKUX arperaToB MOYBEI.
Yacruisr pazmepom 0.005 — 0.001mm, ciayxar uis pa3apoOiieHns: KPYITHBIX YaCTHIT TOYBHI.

9. YueOHO-MeTOAUYECKOE U UH(POPMAIMOHHOE O0ecnieyeHue TUCITUNTUHBI (MOTYJIs1)
a) OCHOBHAf JINTEPATypPa

1. Mutakosa, U.W. MouyuBsoBepgpeHHe : yuebHuk /NN Murtaxkosa ;
[ToOBONXCKMUNU FrocyagapcTBEeEHHbBMN TEXHONOIMYECKUMN

yHUuBepcuTeT. - lowkap-Ona : [TOBOAXCKMWN rocygapcTBEHHSBLI N
TEXHONOIMNrMYecKMUNn yHuBepcuTerT, 2017. -348 c. : un. - Pexuwm
gJocTyna: no noanuUCKeE. -
URL: http://biblioclub. ru/index. php?page=book&id=494176 (naTa o6 pauweHwusa: 11.10.2020). -
Buénumorp.: c. 334-338. - ISBN 978-5-8158-1852-1. - TeKCT : 3N eKTPOHHBIW.

2. MoyBoBeoEeHMUE : yyebHO-MeTOoOaAMYECKOE nocob6wue : [1e+] /

HoBocuMOGUPCKUIN FTrocypapCcCTBEeHHbB W arpapHbmMm yYyHUBepCcUTEeT. -
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HoBocubupck : UU «3onoTtonn kKkonocH 2014 - 91 c. : Tabn. - Pexuwm
pjocTtyna: no NoAMNMUCKE. -
URL: http://biblioclub. ru/index. php?page=book&id=278187 (nata o6pauweHuna: 11.10.2020). -
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3esrunues J[.I'. [lousa u mukpoopranusmel. M.: M3n-so MI'Y, 1987. 236 c.

Kabupos P.P., CaruroBa A.P., CyxanmoBa H.B. Pa3paboTka u wucmonb3oBa- HHE

MHOT'OKOMITIOHEHTHOM TE€CT-CUCTEMBI AJIs1 OLCHKH TOKCUYHOCTH MOY- BEHHOI'O IIOKPOBA T'OPOJICKON

tepputopuu // Ikomorus. 1997. Ne 6. C. 408 - 411.

5. Marnplii npakTHKyM [0 HHM3IIUM pPacTeHUsM: Yuebd. mocobue i CTyAeH- TOB-OMOJIOroB. M.:
Bricmas mikoita, 1976. 216 c.
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Bonpoce! k no gucuuniude «IlouBoBeneHue»

BepxHsis rpaHuia 1 030HOBBIM CIIOH.

Heonno3nauHocTh HWOKHEH rpaHULIBI OHOC)EpHI.

Buocdepa kak eaunas odbonouka 3emiu.

OCHOBHBIE KOMIIOHEHTHI OHOChEepHI.

Pacnpenenenue xuBoro BemiecTsa B 6uocdepe.

[lone cymiecTBOBaHMUS U M0JI€ YCTOWYMBOCTH KU3HU.

JKusoe BemecTBO OMOCHEPHI.

BroxocHoe BemecTBo 1 OMOKOCHBIE CUCTEMBI IUIAHETHI: TOYBA, IPUPOIHBIE BOABL, aTMOcdepa.

9. buoreHHoe BelecTBO M UCKOMAEMbIE TPOAYKTHI )KU3HEAEATENILHOCTH OPTaHU3MOB.

10. KocHoe BemecTBO U TOpHbIE TOPOJIBL.

11. MomHocTh 6uocdepsl B 3aBUCUMOCTH OT ITUPOTHL.

12. T'ereporeHHOCTH U €AUHCTBO OHOCheps! Kak 0co00i 00010YKH 3eMITH.

13. Pazpabotka B.I1. BepHajckuM aTOMHCTHYECKOTO MOX0/1a K )KHBOMY BELIECTBY.

14. JKuBoe BEIIECTBO - MOJHOMPABHBIN BaXKHEUIIINM KOMIIOHEHT MaTEpPUAJIbHOTO MUpA.

15. OcHoBHbIEe (hyHIAMEHTAJIbHbIE CBOMCTBA KUBOT'O BEILIECTBA.

16. I'paHMIIBI MEXAY )KMBBIM M HEXKHMBBIM BEIIECTBOM.

17. @yHOameHTaJbHBIE CBOICTBa JKMBOTO BEIIECTBA: (PPAKIMOHWPOBAHWE H30TOMOB aTOMOB
3JIEMEHTOB, ITPAKTHYECKOE HCIIOIBb30BaHHE.

18. OcHoBHbIE OHOreoxuMHUUecKre GyHKIMH kUBOro BemiecTsa mo B.I1. Bepragckomy.

19. bBuoreoxumundeckue GpyHkimu sxuBoro Bemectsa o B.I1. Bepaaackomy.

20. JKuBoe BEMIECTBO KaK KOCMOIUIAHENIAPHOE SBJICHUE.
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MwuHucTepcTBo CUCTEMA MEHEOAXMEHTA KAYECTBA
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MNonoxeHue o paspaboTtke n peanunsaumm OMOMN COMY

21.

22.

[TnaHeTOreHHBIH acMeKT AEATEIbHOCTH JKHMBOTO BEHIECTBA: (HOpPMHpOBAHHE XHMHYECKOTO
COCTaBa IUIaHETAPHBIX 000s10ueK 3eMiin (aTMOC(epsl, THAPOCQEPBI U TUTOCHEPHI).
[IponcxoxneHne BaJO3HBIX MHUHEpPAIOB, OypbIX M KaMEHHBIX yIJed, TOPIOYHMX CIaHIEB,

He(TH W Ta3a, MOPoI, CTpaTHCHEPHI.

23.

24.

25.

26.

217.
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31.
32.
33.
34.
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36.
37.

38.
39.

@dyHIaMeHTaIbHbIE CBOMCTBA )KUBOT'O BEIIECTBA: ABJICHUS CHMMETPHUH B )KU3HEHHBIX IPOLIECCAX,
npuHimn guccummerpun JI. [lacrepa. Buoxummueckuii Mertos ompeneneHus OWOTEHHOTO
MPOMCXOXKICHHS U BO3pacTa OCaJOYHbIX OTIOKEHHH.

Ponp 4enoBeka Kak yacTu ’KMBOIO B PEANM3allMM I€OXMMHUYECKOH (YHKIMM KUBOI'O BEILECTBA
(buoreoxuMuyecKas IesITENbHOCTB).

[MpuHnunuaneHOE CXOACTBO M EOMHCTBO OHMOXMMHYECKOIO cyOcTpaTa JKHM3HU TIO JaHHBIM
COBPEMEHHOU HayKHU.

Konuentpanuonnass (yHKUMS JKHBOIO BelIeCTBA KakK TIJI00albHOE CIEICTBHE MUTAHUS
OpraHU3MOB.

I"azoBast pyHKIMA KUBOTO BEIIECTBA KAaK [NI00AIIBHOE CIIEICTBHUE ABIXaHUS KHUBBIX OPraHU3MOB.
O600menust B.U' Bepranckoro, kacaromuecsi pa3MHOXKEHHS KUBBIX OPTaHW3MOB B CBSI3U C
OMOXUMHYECKON (PYHKIUEH )KUBOTO BEIICCTBA.

buoreoxnmuyeckue mpuHIKUITE HBotonny 6uocdepst BH. Bepranckoro.

XUMHUYECKHE MPEANOCHUIKA Pa3BUTHUS JKM3HM Ha 3eMiie: POJib aHOMaJbHBIX CBOWCTB BOMBI,
JMOKCHA YIIIepoaa U MUKPOIJIEMEHTOB.

33KOHOMCpHOCTI/I OBOJIIOLMHU JXKUBBIX OPraHu3MOB.

EnnHCTBO NEeTepMUHUPOBAHHOE U CIy4ailHOCTH B 3BOJIIOLIUHN OHOCHEPHI.

Mojenu 3BOJIIONIUN OHOC(EPHI.

OcHoBHbIe 3Tansl pa3BUTHA KU3HU Ha 3emie. Yucna JI. [Tactepa.

Teopus lapBuHa 1 cOBpeMEHHbIE TOCTIKECHHS IBOITIOLMOHHOTO YUEHUSI.

3aKOHOMEPHOCTH OMOT€HHOW MUTPAIIUN XUMHYECKOTO BeIecTBa B Ouocepe.
BuoreoxuMmudeckne KpyroBOpOTHl BelIeCTBA KaKk OCHOBHOM MEXaHHM3M IOAJEpKaHUSI
OpPraHU30BaHHOCTH U YCTOHUUBOCTH OHOCQEPHI.

Ponp pacTenuii, ’)kHBOTHBIX U MUKPOOPT'aHU3MOB B MUT'PALIA OMOTEHHBIX 3JIEMEHTOB.

CreneHb 3aMKHYTOCTH OHWOTCOXMMHUYECKHX KpPYTrOBOPOTOB OHOTEHHBIX OJIIEMEHTOB H €e
IUIAaHETapHOE 3HAYCHUE.






