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1. LEJIM ¥ 3AJAYH JU CLHUTIIMHBI

1.1 | Lenb nucuumuinabl —COPMHUPOBATH KOMIUIEKC HAYYHBIX 3HAHUH M MPEICTaBlIeHU 0 Onocdepe U COBPEMEHHBIX
OouocdepHbIX mpoleccax Ha 0a3e OuoreoxuMmuueckoi konueniuu B.. BepHaackoro aJjis CHCTEMHOW OIICHKH
TeOIOJNTHYECKUX SIBJICHUH U IPOTHO3a MOCIEICTBUH pealn3alui CONNaIbHO-3HAYMMBIX IIPOEKTOB

3amauu:

3amayamMu OCBOCHHUS JUCIHMILTUHBI SBISIOTCS:

1) chopMupoBaTh MpEeNCTaBICHUE O BKJIAJEC OTCYSCTBCHHBIX YUYCHBIX B CO3JaHHE HOBOT'O HAYYHOTO MHPOBO33pPEHUS, B
pa3BHUTHE COBPEMEHHON KOHIICTIIMKA SCTECTBO3HAHUS; 00 MCTOYHUKAX OMOC(EpHBIX MpECTaBICHUIl, HOBOI mapaaurme
OTHOIICHHUS YeJIOBEKa K OKPYKAIOIIEeH ero cpele;

2)TIO3HAKOMUTh C OCHOBHBIMH TIOJIOKeHHsiMH ~ OuochepHoit  konueniuu B. 1. Bepuasickoro; o npeaenax 6uocdeps u ee
¢byHKIMAX; 0 QyHIaAMEHTAIBHBIX CBOMCTBAX U IUIAHETAPHBIX (DYHKUHMSX )KUBOTO BELIECTBA; O 3aKOHOMEPHOCTSIX 3BOIIOLUHU U
JTamax pasBUTHS JKU3HM Ha 3emiie; 0 (QYHKIHMAX U 00 YypOBHSIX OpraHu3anuu Ounocepsl; 0 OMOreOXHMHUYECKHX ITUKIAX B
onochepe W HIKOJOTMYSCKON 3HAYUMOCTH OHOTCOXHMHUYECKHX KPYrOBOPOTOB OHMOTCHHBIX 3JEMEHTOB; O TpaHCGHOpMAIUH
6uochepsl B Hoochepy, XapakTepe pa3BUTHs OOLIECTBA U MPHUPOIBI HA COBPEMEHHOM 3Tarie pa3BUTHsI OMOC(epbl, 00 OCHOBHBIX
MOJIOKEHUSAX «YUeHHUs1 0 Hoochepey.

3) mokas3aTh 3HA4YCHHE yYeHHs 0 Ouocepe Kak eCTeCTBEHHOHAYYHOMH 0a3bl Al peIIeHHs MPOOIEMbI OLEHKH dKOJIOTHYCCKUX
[IPECIIOB PA3BUTHUS YCIOBCUCCKOM [IMBHIH3AIINN.

4) HAyYUTh YCTAHABIMBATH B3aUMOCBSI3b MEXKIY ACATEIBHOCTHIO YCIOBEKA U COCTOSHUEM CTPYKTYPHBIX KOMIIOHCHTOB
6rocdepsl; IPUMEHSATH [TOJYUYCHHBIC 3HAHUS JJISI PEIICHHS 33134 MPO(ECCHOHANBHOI IEeSITENbHOCTH, 00ECIIeYNBAIOIINX
MIPaKTHYECKYIO peai3alMio COXPaHEeHNUs CYIIECTBYONIEr0 paBHOBECHs B Onocdepe.

5) chopmupoBaTh MpEACTABICHHE O XapaKTepe W JUHAMHKE OCHOBHBIX MPOIECCOB, MPOUCXOAANIUX B Onochepe, 0 eTUHCTBE
BCEr0 KUBOTO U HEXKMBOTO, M HEBO3MOXXHOCTH BBDKMBAHUS YeIOBeYeCTBa Oe3 COXpaHeHUsT Onochephl.

2. MECTO JUCIHHUIIJINHBI B CTPYKTYPE OOII

Huxn (pasnen) OIT: | B1.0

2.1 | TpedoBaHus K NpeABAPUTEIbLHON MOATOTOBKE 00y4al0Lerocs:

2.1.1 | buoskosorus

2.1.2 | HacTHas sKoy0Tus (IKOJIOTUST OaKTEpHil, TpHOOB, paCTCHHUH, JKUBOTHBIX )

2.2 | JucuMiIMHbI (MOAYJIN) H NPAKTHKH, IJI51 KOTOPBIX OCBOCHHE JAHHONH THCIUILIMHBI (MOAYJs1) HEO0X0AMMO KaK
npejauiecTByomee:

2.2.1 | I'moGanbHbIE 5KOJIOTHYECKUE IPOOIEMBI

2.2.2 | CoBpeMeHHbIe TPOOIEeMBI B OUOJIOTUU

2.2.3 | CounanpHas 3KOJIOT U

2.2.4 | Oxonoruueckuif MOHUTOPUHT ¢ OCHOBaMU OMOMHANKALUY U OMOTECTUPOBAHUS

3. IINTAHUPYEMBIE PE3YJIbTATBIOBYUYEHUA IO JUCHUIITIMHE, COOTHECEHHBIE CIINTAHUPYEMbBIMH
PE3YJIbTATAMU OCBOEHMS OBPA3OBATEJILHOM ITPOTPAMMBI

OIIK-3.1:IlpuMeHsieT 3HAHNE OCHOBHBIX PHJ10CO CKUX KOHIENIU I KJIACCHYEeCKOr0 M COBPEeMEHHOI0 eCTECTBO3HAHUS 1
OCHOB Y4eHHsI 0 Ouocgepe 151 MOeJNPOBAHUSA M IPOTHO3a pa3BUTHs OHOC(epHBIX MPOLECCOB

OIIK-3.2: IIlpuMeHsIeT METOABI CHCTEMHOT0 AHAJIN3A [IJIS OLEHKH IKOJIOTHYEeCKHUX MOCTeCTBU I AHTPONMOTeHHO I
eI TeJILHOCTH

OIIK-3.3: Ucnosib3yeT MeTOA0JI0THIO MPOTHO3UPOBAHNS IKOJOTMYECKUX NMOCTAeACTBHI pa3BUTUSA N30PaHHOM
npodeccnoHAIbHOM cepbl M BHIOMPAET MIYTH ONTHUMH3AIMH TEXHOJOTHYECKUX PelleHUii C MO3UIN A IKOJIOTHYeCKOM
0e30macHOCTH

4. CTPYKTYPA U COAEPKAHME JUCHUIIJIMHBI (MOJY JISA)

Kon HanmeHoBaHue pa3ienoB U TeM Bup 3a- | Cemectp | HacoB | UcTtounuku | Ilpumeuanue
3aHATHS HATHSA / Kypc

Paszpnen 1. Beeaenne. Ilonsitue 6nocdepsl.

1.1 ITonsarue 6uocdepsl. XKupoe BemecTBo Kak Jlex 1 2
COBOKYITHOCTH BCE€X OpPraHU3MOB. THITBI BEIIECTB B
o6uocdepe.

1.2 Buocdepa u rpanuis XKusuu. Kocmoc u 6uocdepa. ITIp 1

1.3 Buocdepa u rpannns JXKusau. Kocmoc u 6uocdepa. Cp 1

1.4 Tlonstue 6uocdepsr. JKuBoe BemecTBo Kak Cp 1
COBOKYITHOCTH BCE€X OpPraHU3MOB. THITHI BEIIECTB B
o6uocdepe.

1.5 UYenosek B 6uocdepe. Yuenue B.1 Bepnaackoro o Jlek 1 2
G6uocdepe.
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1.6

Yenosek B onocdepe. Yuenue B.U Bepuanckoro o
o6uocdepe.

Cp

Paznen 2. buoxumuueckue npouecchl B 0uocdepe.

2.1

Kpyrosopor Bozbl. OcobeHHOCTH (hU3HKO-
XUMHYECKHX CBOWCTB BOJBI U €€ OHOJIOTHYeCcKOoe
3HauCHUE.

Kpyrosopot yrinepona. buonornueckoe 3nauenune
yriaepoaa. Oco0eHHOCTU KPYroBOPOTa B BOJAHBIX U
HAa3€MHBIX 3KOCUCTEMAX.

Kpyrosoporkucinopona. buonoruueckoe 3HaueHue
KHciaopona. buoxnmmueckre, anHarToMuuecKrue U
(buznonornueckre MexaHu3Mbl

Kpyrosopot azora. ukcamus a3oTa 1 BOBIeUeHUE
€ro B OMOre0OXUMHUUYECKHI KpyroBopoT. [Ipo6iieMbl
3arpsi3HEHNUs OKPY KaloLel cpeibl COeIUHEHUSIMU
asoTa.

Kpyrosopor ¢ocdopa. buonoruueckast poib
dbocdopa. Pochop kKak TUMUTHPYIOLTHI BaKTOP.
Kpyrosopot cepsl. buonornieckoe 3HaueHUE CEPHI.
PesepBHbiil o cepsl. [IpodieMbl 3arpsi3HeHUS.
aTMoc(hepsl COeTUHEHUSIMU CEPBI.

Jlex

2.2

Kpyrosopot Boabsl. Oco6eHHOCTH (HUUKO-
XUMHYECKHX CBOWCTB BOJBI U €€ OHOJIOrHYecKoe
3HAaYCHHE.

KpyroBopot yriepoaa. buonorudeckoe 3HaueHme
yraepoaa. Oco0€HHOCTU KPYroBOPOTa B BOJAHBIX U
Ha3eMHBIX 3KOCHUCTEMaX.

Kpyrosopot kuciopoaa. buonoruueckoe 3HaueHue
KHcIopoaa. buoxumuueckre, anHaToMuIecKre U
(busnonornueckre MexaHu3Mbl

KpyroBopot azora. @ukcarus a30Ta M BOBJIECUEHHE
ero B 0MoreoxuMHuecKuit KpyroBopot. IIpoGiembl
3arpsi3HEHNUS OKPY Kalolel cpeibl CoeINHEHUSIMU
asoTa.

Kpyrosopot ¢ocdopa. buonornyeckas poib
dbocdopa. Pochop kak TUMUTHPYIOUTHI BaKTOP.
KpyroBoport cepsl. bruonorndeckoe 3HaUeHNE CEPBI.
PesepBHblil o cepol. [IpodiieMbl 3arpsi3HeHUS.
atMoc(epbl COeJUHEHUSIMH CEPHI.

Ilp

2.3

Kpyrosopot Boabl. Oco6eHHOCTH (BUUKO-
XUMHYECKHX CBOWCTB BOJBI U €€ OHOIOrHYecKoe
3Ha4YEHHE.

Kpyrosopot yrnepona. buonoruueckoe 3HaueHue
yraepoaa. Oco0€HHOCTU KPYTrOBOPOTa B BOAHBIX U
Ha3eMHBIX 3KOCHUCTEMaX.

Kpyrosopot kuciopoaa. buonornueckoe 3HaueHue
KHcIIopoJa. buoxummyueckre, aHATOMUYECKHE U
(usmonornueckre MexaHu3Mbl

Kpyrosopot a3ora. @ukcanus a30Ta ¥ BOBJIEUEHUE
€ro B 0MOreoXMMHUECKUN KpyroBopoT. [Ipo6iembl
3arps3HEHUS OKPY KaIOIIeH cpebl CoeINHEHUSIMU
asoTa.

Kpyrosoport doctopa. bronornaeckas pois
¢docdopa. Pochop Kak TUMHTHPYIOMHUIT GaKTop.
Kpyrosoport cepsl. buonorudeckoe 3Ha4eHUE CEPBL.
PesepBHbIit Gponz cepsl. [IpodiemMbl 3arps3HeHHs
aTMoc(epbl COCJUHEHUSIMH CEPHI.

Cp

Pa3zpnen 3. [loTok 3Heprum U NpoAyKTUBHOCTH
IKOCUCTEMBI

3.1

OcHoBHBIE BUIBI PHEpruM B 6nochepe.lcrounnku n
MIOTOKU YHEPTHH B OMOJIOTHYECKHUX CHCTEMAX;
UCIIOJIb30BaHUE SHEPTUU B OMOXUMUYIECKHX
npoueccax. [TIoTok sHepruu B 3KocucTeMe yepes
Tpodudeckre ypoBHH, 3G (PEKTHBHOCTH SKOCUCTEM,
MMpaMUIbl YUCe, OMOMacC M SHEPTUH B IKOCUCTEMAX,
SHEPreTHKa "MacTOMIHEIX" U " NeTPUTHBIX"
TPOPUYECKUX IICTICH.

Jlex
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32

OcHOBHBIE BUIbI 3HEPTUU B Onocdepe.lctounuku u
MIOTOKY YHEPTHH B OMOJIOTHYECKHUX CHCTEMAX;
WCIOJb30BaHUE SHEPTUU B OMOXUMHUYIESCKHX
npoueccax. IIoTok 3Hepruu B 3KOCUCTEME depe3
Tpoduyeckrue ypoBHH, 3)PEKTUBHOCTD SKOCUCTEM,
MUPaMHIBI YHcell, OnoMace U HEPTUHU B DKOCHCTEMAX,
JHepreTuka "macTOUIHBIX" U " NeTPUTHBIX "
TPOPUYECKUX IICTICH.

IIp

33

OcHOBHBIE BUJIbI 3HEPTUU B Ouochepe.McTounuku u
MOTOKU YHEPTHH B OMOJOTHYECKUX CUCTEMaX;
WCIOJb30BaHUE SHEPTUU B OMOXUMUIESCKHX
nporeccax. IIoTOk SHepruu B 3KOCUCTEME uepes
Tpodudeckrue ypoBHH, 3O PEKTUBHOCTD SKOCUCTEM,
MUPaMHIBI YHcell, OnoMace U HEPTUHU B IKOCHCTEMAX,
JHepreTHka "macTOUIHbIX" U " NeTPUTHBIX"
Tpoduueckux nenei.

Cp

Paznen 4. BosHukHOBeHNe M 3BOJIIOLMSI OUochepbl.
Kocmuyeckue npeanocbliiku ¢popmMupoBaHust
3emuu.

4.1

Opomonus 6uocdepsl. [IpeOroTHYECKast SBOTIOLHAS.
BuoTnueckuii sTar 3BOIFOIUH. DBOIIOLHS 10 CIIOCO0Y
MOJTyYEHUS SJHEPTUU. DBOIOIHSI IPOKAPUOT.
DBoo1us 9ykapuoT. OCHOBHBIE YePThI IBOTIOLUN
pacTeHuiA. DBOTOLHUS MHOTOKJIETOYHBIX )KUBOTHBIX.
JesaTensHOCTh YeI0BEKa U 3BOJIIOIUS OHOCheph

Jlex

4.2

Opomonus ouocdepsl. [TpedroTryecKast SBOTIOLHS.
Buotraeckwnii aTam >BoIrOIIMHA. DBOTIONHS IO CTIOCO0Y
MOJTyYeHUs DHEPTHU. DBOIIOIHSI IPOKAPUOT.
DBoo1us 9ykapuoT. OCHOBHBIE YePThI IBOITIOLNN
pacTeHuil. DBONIOIHS MHOTOKJIETOUHBIX )KHUBOTHBIX.
JlesiTennbHOCTD YeIoBeKa M BOJIONUS Guocheps

Cp

43

MeteopuTsl: coCTaB, TJIaBHbIE (Da3bl, TPYIIIIHL.
TInaHeTsl: OCHOBHBIE CBOHCTBA, KilacCH(pUKaLUs
maneT. Actepounsl (C - acTeponasl, S - aCTEPOUIBI).
ATomHBIe cOOTHOIIEHHST B COTHEUHO! CHCTEME.
O6pa3oBanue COTHEYHOW CUCTEMBI.

Jlex

44

MeTeopuTsl: cocTaB, riaaBHbIE (a3bl, TPYIIIEL.
IInaHeTHl: OCHOBHBIE CBOWMCTBA, KiIacCH(DHUKAIIHS
maneT. Actepounsl (C - acTeponnsl, S - aCTEPOUIBI).
AtomHbIe cooTHOLIeHHS B COJTHEYHOU CHCTEME.
O6pa3oBanue COTHEYHOW CUCTEMBI.

Ilp

4.5

MeTeopuTsl: cocTaB, riaaBHbIE (a3bl, IPYIIIHL.
IInaneTsl: OCHOBHBIE CBOMCTBA, KJIACCU(DHUKAIUSL
waHeT. Actepousl (C - acTepousl, S - acTepOuibl).
AtomHBbIe cOOTHOIIEHUSI B COTHEUHOH cUCTEME.
O6pazoBanne COTHEYHON CHCTEMEL.

Cp

Paznen 5. OpranunzoBanHocThb 6nocdepsnl

5.1

Konnenmus B.M. Bepranckoro o 6uocdepe kax
IUIaHeTapHOM opranuzanuu. Opranuzanus 6uocdepsl
U KOCMOC, ITIaHETHO-KOCMHUYECKHE OCHOBEI
opraHu3anuy xu3HU. [IpocTpaHcTBeHHAS
opraHu3anus 6uocdeps!, BpeMeHHas! OpraHU3aIus U
CHHXPOHHM3ALHUS MIPOLECCOB B OMOCHCTEMAX.

Jlex

5.2

Konnenmus B.1. Bepranckoro o 6uocdepe kak
IUTaHeTapHOM opranuzanuu. Oprannzanus 6uocdepsl
1 KOCMOC, IJIAHETHO-KOCMHYECKHE OCHOBBI
opraHu3anuu ku3Hu. IIpocTpaHcTBEeHHas
opraHu3anus 6uocdeps!, BpeMEHHas! OpraHU3aIus U
CHHXPOHH3ALUS IIPOLECCOB B OMOCUCTEMAX.

Cp

Pa3zpnen 6. Pacnpenesienue ;)kuBbIX OPraHu3MOB B
MupoBoM okeaHe U HAa MaTepUKaX.
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6.1

Pacnipenenenne 0OCHOBHBIX KJIaCCOB KMBOTHBIX I10
cpenxam obutarusa. OCHOBHBIE 9KOIOTUIECKIE 30HBI
MupoBoro okeana. OCHOBHBIE 3KOJIOTHYECKUE
TpyIIIbl OPraHUYECKOM XKU3HU B OKeaHe (MJIaHKTOH,
HEKTOH, 6eHToc). Kpyrosopor xu3sHu B Muposom
OKeaHe.

Jlex

6.2

Pacnipenenenne OCHOBHBIX KJIaCCOB )KHUBOTHBIX IO
cpenam ooutanusi. OCHOBHBIE KOOI HUECKUE 30HbI
MupoBoro okeana. OCHOBHBIE 9KOJIOTHYECKHE
TPYNIIBI OPTaHUYECKOH KU3HU B OKeaHe (TUIAaHKTOH,
HEKTOH, 0eHToc). KpyroBopor xu3uu B Mupoom
OKeaHe.

Ilp

6.3

PacnipeneneHre OCHOBHBIX KJIACCOB KHBOTHBIX IO
cpenam ooutanusi. OCHOBHBIE 3KOJIOTMUECKHUE 30HBI
Muposoro okeana. OCHOBHBIE KOJIOTHYECKUE
TPYNIIBI OPTaHUYECKOH KU3HU B OKeaHe (TUIAaHKTOH,
HEKTOH, 0eHTOoC). KpyroBopor »u3uu B MUpoBoM
OKeaHe.

Cp

6.4

Pacnpenenenne )HUBBIX OPraHU3MOB Ha MaTE€pPHKaX.
Dkonoruueckue Gakropsl. bBroMacca XuBOro
BeleCTBA Ha cymIe. bruomornyeckas npoyKTHBHOCTD
30HAJIHBIX THIIOB MIOYBEHHO-PACTUTEIBHBIX
(dhopmanuii 3emHoro mapa. HazeMHbIE 95KOCUCTEMBI
(6uoMBI), pacrpesiecIieHHe Pa3InYHbIX THIIOB
PaCTHTEIHHOCTH: 30Ha APKTHUECKHX ITyCTBIHB, 30HA
TYHJIPHI, JIECOTYH/PA, 30HA Taiiry, 30Ha CMEIIaHHBIX U
UIUPOKOJIMCTBEHHBIX JIECOB, 30HA CTEIEH,
Cper3eMHOMOpCKas 30Ha, 30Ha MTyCTHIHb, 30HA
TPONHMYECKUX IYCThIHb, BIa)KHBIC TPOITUYECKHE JIieca,
MaHTPOBas paCTUTEIHLHOCTh. BBICOTHAS MOsSICHOCTH
naHIagToB.

Jlex

6.5

Pacnpenenenue )XUBBIX OPraHU3MOB Ha MaTepUKaX.
Oxonoruueckue Gakropsl. bBroMacca XUBOro
BEIIeCTBa Ha cylre. buonornyeckas mpoIyKTHBHOCTh
30HAJIBHBIX THUIIOB MTOYBEHHO-PACTUTEIBHBIX
(dhopmanuii 3emHoro mapa. HazeMHbIE 9KOCUCTEMBI
(6uoMBI), pacrpeieIeHHE Pa3InYHbIX TUIIOB
PACTUTEIBHOCTH: 30Ha ADKTHYECKUX ITYCThIHb, 30Ha
TYHJIPBI, JIECOTYHAPA, 30HA Taliry, 30Ha CMEIIaHHBIX U
[IMPOKOJIMCTBEHHBIX JIECOB, 30HA CTEIEH,
CpeIM3eMHOMOpPCKas 30Ha, 30Ha IyCTHIHB, 30HA
TPOITNYECKUX MyCTHIHb, BIIQJKHBIE TPOIIMYECKUE Jieca,
MaHIrpoBasi paCTUTCJIbHOCTD. BricoTHas mossCHOCTh
naHamagToB.

Ilp

6.6

Pacnpenenenue *HUBBIX OPraHU3MOB Ha MaTE€pUKaX.
Oxonorudeckue paxkropsl. buomacca sxuBoro
BEIIeCTBa Ha cyIie. buonornyeckas npo yKTUBHOCTh
30HAJIHBIX THIIOB IOYBEHHO-PACTUTEIBHBIX
(hopmanmii 3emHOro mapa. HazeMHBIE 9KOCHCTEMBI
(6uoMEl), pacTipeiesieHne Pa3IMIHBIX TUIIOB
PacTUTENBHOCTH: 30HA APKTHYECKUX MyCTHIHb, 30HA
TYHJIPBHI, JIECOTYHAPA, 30HA TAalTH, 30Ha CMELIaHHBIX U
IIMPOKOJIUCTBEHHBIX JIECOB, 30HA CTEIEH,
CpeIn3eMHOMOpPCKas 30Ha, 30Ha MMyCTHIHb, 30HA
TPOIUYECKUX MyCTHIHb, BIQXKHBIC TPOIIMYECKUE Jieca,
MaHTPOBasi paCTUTEIHLHOCTh. BhICOTHAS MOSICHOCTH
nauadToB.

Cp

Paznen7.Hoocdepa. HoBasi 3BosTroninoHHAas
ctaausi 6uocgepsnl.

7.1

Konnenmmu Hoochepsr 3.JIepya, [Tbepa Teiisipa, [de
[Tapnena u B.I. Bepuaackoro. YepTsl cxoncTBa u
pasnuuusi. buocdepHo-Hoocheproe yuenue B.1.
Bepuajackoro. buocdepHo-Hoocheproe yuenue B.I.
Bepnanckoro

Jlex
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Kouuenuuu Hoochepst D.JIepya, [Tbepa Telisipa, [e
lapnena u B.I. Bepraackoro. YepTsl cxoncTsa u
paznuuus. buochepHo-HoochepHOe yuenue B.H.
Bepuazackoro. buocdepro-HoochepHoe yuenue B.1.
Bepnanckoro

Cp

Paznen 8. Jkosiornyeckue cucreMbl 6uochepbl u
YyeJIoBeK

8.1

[MponykTUBHOCTH GMOCHEPHI, IEPBUYHAS U BTOPUYHAS
MPOAYKIHS, TPOGUIECKHE TN K TUPAMUIBL. Y POBHH
noTpebeHusI, GuoMacca paCTUTSIBHOSTHBIX U
XUIIHBIX )KUBOTHBIX. MUPOBasi MPOYKTUBHOCTh
CEJIbCKOT0 XO3sIICTBA.

Jlex

8.2

[IponykTuBHOCTH GHOCHEPHI, IEPBUYHAS U BTOPUYHAS
MPOLyKIIHSL, TPOPUUECKHUE IIENTH M MTUPAMUJIbl. Y pOBHU
noTpebseHus, buoMacca paCTUTENbHOAIHBIX U
XHUITHBIX )KUBOTHBIX. MUPOBas MPOAYKTHBHOCTh
CEJIBbCKOT'0 XO35IMCTBA.

Cp

8.3

[Tpou3BOACTBO NPOAYKTOB MUTAHUS KaK IIPOLECC B
o6uocdepe. [TyTu NOBBIMICHUS TPOAYKTHBHOCTH
o6urocdepsl. COBpeMEHHBIE CEJIbCKOXO03SIHCTBEHHBIC
TEXHOJIOTHH U IPOOJIEMBI OXpaHbl OKPY Karoeit
cpelibl. YTpo3a COKpallleHus MUILEBLIX PECYPCOB;
TEXHOT'€HHOE 3arpsi3HEHUE OKPY>KaIoLIeH cpenbl U
MIPOU3BOACTBO 3KOJIOTMUECKH YUCTHIX MPOJTYKTOB
MUTaHUS.

BinsiHue nesiTenbHOCTH YelloBeKa Ha Ii1o0a bHbIe
MPOIECCH ¥ KIIUMAT Onocdepsl.
DKCHOHEHIIUAIBHBIA POCT HACENEHUS 3EMIIH B €TO
MpeJIeIIbl, 3aBUCUMbIE OT OI'PAHHYEHHOCTH PECYPCOB
6uocdepsl. [TporHo3bl U cieHapUU Pa3BUTHS
MUPOBOT0 X035HCTBa U HaceneHus Ha Ourxaiimue 100
-200 ner.

Konnenmus ycroitunBoro pazsutus. Konnenus
nepexona Poccuu kK ycToHUNBOMY pa3BUTHIO U
MEXAaHH3M €ro JOCTUKCHHUA.

Ilp

8.4

IIpou3BOACTBO IPOAYKTOB MUTaHUS KakK IpOLEcC B
ounoctepe. [Tyt moBBIIICHUS TPOTYKTHBHOCTH
orocheprl. CoBpeMEHHBIE CENbCKOX03SHCTBEHHEIE
TEXHOJIOTHH U IPOOJIEMBI OXpaHbl OKpY Karoeit
cpelbl. YTpo3a COKpallleHus MUILEBBIX PECYPCOB;
TEXHOT'€HHOE 3aTrpsi3HEHUE OKPY>KaIOLIeH cpenbl U
MIPOU3BOJCTBO HKOJIOTUYECKH YUCTHIX MIPOTYKTOB
MUTaHHSA.

BiusiHue nesiTeNnbHOCTH YelloBeKa Ha TiTo0aIbHbIe
MPOLECCH ¥ KIIMMAT Onochepsl.
DKCTIOHEHIIHABHBIA POCT HACENEHHUs 3EMIIH U €T0
IIpeJebl, 3aBUCUMbIE OT OTPAHUUCHHOCTH PECYPCOB
6uocdepsl. [IporHo3bl U clieHapUU Pa3BUTHS
MUPOBOTO X035HCTBa U HaceneHust Ha Oumxaiimue 100
-200 ner.

Konuenmus ycroituuBoro pazputus. Konuenims
nepexona Poccun k ycToOHYMBOMY Pa3BUTHIO H
MEXaHU3M €ro JOCTUKECHHUSL.

Cp

5. ONEHOYHBIE MATEPHUAJIBI VIS MTPOBEAEHUSA TEKYIMEU U ITPOMEXYTOYHOU ATTECTALIMM

5.1. OueHo4HbIe MaTEePHAJIBI /151 MPOBeIeHUS TEKYIIel aTTecTallul

HpI/IMepI)I OLCHOYHBIX MaTCpHaJIOB I ITPOBCACHUA TCKyHICfI aTTeCTalluu IPUBCICHBI B ITPUJTIOKCHU N 1.

5.2. OueHo4yHbIe MaTepUAaJIbl AJI51 IPOBEIEHUS MPOMEKYTOUHOMH aTTecTalMu

HpI/IMepI)I OLCHOYHBIX MaTC€pHaJIOB I ITPOBCACHUA HpOMC)KyTO‘IHOfI aTTeCTAalu NPUBCACHBI B IIPHUIJIOKCHUU 1.

6. YYHEBHO-METOJUYECKOE I THO®POPMAIIMOHHOE OBECIHEYEHUE JUCIHUITJIAHBI (MOAY JIS)

6.1. Pekomenayemas auteparypa

6.2. Ilepeuenn pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTu "UHTepHeT"




VII: 06.04.01 Dxonorus21.01.2021 1.plx

crp. 9

6]

MEKIUCIUIITHHAPHBIA HAYYHBIA U IPUKIaAHOM )KypHan "buocdepa": http://21bs.ru/index.php/bio

22

MUHHCTEPCTBO IPUPOAHBIX PECYPCOB H 3KoJIoTHH Poccuiickoit @enepanuu: http://www.mnr.gov.ru/

33

Hanuonansusiit noptan «IIpupona Poccum»: http:/www.priroda.ru/

24

Wurepuer-nopran BUOJAT: http://biodat.ru/

6.3.1 Ilepeyens MPOrpaMMHOIo odecneyeHust

6.3.1.1

Microsoft Windows 10 Enterprise

6.3.1.2

Microsoft Office npodeccuonanbusblii miaroc 2013

6.3.1.3

Kaspersky Endpoint Security 10 gist Windows

6.3.1.4

Adobe Reader XI (11.0.13) - Russian

6.3.1.5

Google Chrome

6.3.1.6

WinDjView

6.3.1.7

OpenOffice

6.3.1.8

Foxit Reader

6.3.1.9

Msuoro¢yukiuonansusiii pegakrop ONLYOFFICE

6.3.2 CoBpeMeHHBbIe IPO(ecCHOHAIbLHBIE 0a3bl JAHHBIX M HHGOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

6.3.2.1

9BC «ZNANIUM.COM)»

6.3.2.2

9BC «IOPAUT»

6.3.2.3

OBC «YHuBepcurerckas OMOIMOTEKa OHIIAWHY

6.3.2.4

9BC IPRbooks

6.3.2.5

9BC «Jlauby»

6.3.2.6

O9BC BOOK.ru

6.3.2.7

OBC TeI'Y

6.3.2.8

Hayunas anekrponnas 6utnuoreka eLIBRARY.RU (moanucka Ha KypHAIIbI)

6.3.2.9

Penozurapwuit TBI'Y

6.3.2.1

BupTyansHbIi anTanpHbIN 321 qucceptanuii Poccuiickoit rocynapcteenHoi ouonmnoreku (PI'B)

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIA)

Ayautopusi Oo6opyaoBanue

5-226 MYJIbTUMEAHHHBII KOMITIEKC, IIEPEHOCHOH HOYTOYK, yaeOHast MeOelIb, MUKPOCKOITBI, TEPEHOCHBIE JIAMITBI

5-318 MYJIbTUMEIUHHBIN KOMIUIEKC, IEPEHOCHONH HOYTOYK, yueOHast MeOelb

8. METOAUYECKHUE MATEPHUAJIBI JJIS1 OBYYAIOIUXCS ITO OCBOEHHNIO JUCHUITJINHBI

Meroanydeckue MaTepUallbl IPUBEAECHBI B IPUIIOKEHUH 3.
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MNPUJIO)KEHHE 1

5. OLIEHOUYHBIE MATEPHAJIbI 1JIsSI IPOBEJIEHUSI TEKYIIEN 1
5.1. OneHo4Hble MaTepUAJIbI JJIs1 IPOBEJCHHUA TeKYIIel aTTecTalun

Tembl pedepaToB

1.

A

A

11.
12.
13.
14.
15.
16.

17.
18.

19.

20.

21.

22.
23.

24.

25.
26.

27.

Yenosek B 6nochepe. Coznanne HOBOM HOOCHEPHOI OpraHu30BaHHOCTH.
Kocmoc u 6uocdepa.

Yuenne B.U. Bepranckoro o 6uocdepe 1 HOBOe HAyIHOE MHUPOBO33PCHHE.
CyTo4HbIe, CE30HHBIC U IPYTUE PUTMBI KPYTOBOPOTOB.

KpyroBopoTbl OMOTEHHBIX 3JIEMEHTOB M UX aHTPOIIOTCHHAsI MO (DUKAITHS:
ra3000pa3HoOro M 0Cal0YHOTO IIUKJIOB, MAKPO- K MUKPOAJIEMEHTOB.
OpraHoreHHbIi apareHe3uc MUHEPAJIOB.

PaccenBanue v MUPKYISINNS 3arpsA3HSIONIMX BEIIECTB B Orocdepe.
TexHoI0rHK IPOU3BOICTBA IKOJIOTUICCKH YHCTOM TPOTYKIIHH.

3Hauenue padot A.U. BoeiikoBa 111 HOHUMaHHS YHEPTETHUECKUX MTPOIECCOB B
ounocdepe.

. IToTok QHCPI'HU B 9KOCHUCTEMC UCPE3 TpO(I)I/I‘leCKI/Ie YPOBHHU, SHEPI'CTHUICCKUC

OTPaHUYEHUS CIOKHOCTH TPOPUIECKUX LIETIEH.

KubepHeTnueckue MpUHIUIIBI OPTaHU3AIIH OHOCQEPHI.

[Tone ycTOMYMBOCTH U I10JI€ CYLIECTBOBAHUS KU3HHU.

[IpencraBnenne o GHOTEOIIEHOTHYECKOM TOKPOBE 3EMITH.

Koaomronus armocdepsl, murocdepsl, ruapochepsl 1 Onochepsl.

[TonsTre o ckianpIBaronieiics ouochepHo-HOOCHEPHOI 1IETOCTHOCTH.

DKoJoruveckas oleHKa IPUPOJIHOI cpeibl M BO3MOXKHBIX aHTPOIIOT'€HHBIX MTOCIEACTBHIMA
B IIEJIIX ONTUMHU3AUHN OHOC(hEpBI.

YesoBek U ero MuIleBble MOTPEOHOCTH B KAJIOPUAX U OesIKax.

CoBpeMeHHBIE CeNbCKOX03CTBEHHBIE TEXHOJIOTUH B TPOOJIEMBI OXpaHbl OKPYKaroIIei
cpeapl.

[TpoxykTuBHOCTE OMOC(hEpHI, TEpBUYHASI U BTOPUYHAS TPOTYKIHS, TPOPHUIECKHIE ST 1
MUPaMHUIBI.

[lepBuyHass TPOMYKTHBHOCTH M OMOMacca JIECOB, JIyroB, 0OpabaThIBAEMBIX 3EMEb,
MOPCKMX H TIPECHBIX BOJOEMOB, OOJOT, MYCTBIHB; TOJOBas MEPBHUYHAS TPOTYKIIHS
MaTEepUKOB U OKEaHOB, OMOC(EPHI B LIEJIOM.

[Tpon3BoACTBO TPOAYKTOB NHTaHUS Kak mpouecc B Ouochepe. Ilytm moBwimeHus
IPOAYKTUBHOCTH OHOC(heEpBI.

Brusiaue nesaTenbHOCTH YeloBeKa Ha ri100aibHbIe MPOIECCHl U KIIUMaT OHoChepHI.
[TporHo35I U ClIeHapUU Pa3BUTHI MUPOBOTO X03siiCTBa U HaceleHus Ha Ommxkaiine 100-
200 ner.

[Tpo6nembl ¥ yTH COXpaHeHUs OMOPa3HOOOPa3Us U SKOJIOTHIECKH 000CHOBAHHOTO
HEMCTOIIUTEIFHOTO YCTOWIMBOTO PAa3BUTHSI.

BnusiHue neqarenbHOCTH YenoBeKa Ha ri1o0anbHbIe MPOLECChl U KIMMAaT OHoCc(ephI.
VYTpo3a CoKpalmieHHs THIIEBBIX PECYpPCOB: HSPO3Us TII0YB, JETpajgalus ITOYBEHHOTO
MOKpOBa M  BOJHBIX pPECypcoB, BOzJeiicTBUe BpenuTeneil u  Oone3Hell Ha
CeNIbCKOXO035IICTBEHHBIE PACTEHUS U )KUBOTHBIX; TEXHOTCHHOE 3arps3HEHNE OKpYKarolei
Cpeabl M TPOU3BOJICTBO AKOJIOTHIECKU YHUCTHIX MPOAYKTOB MTUTAHUS.

CoBpeMeHHbIE CETbCKOX03SMCTBEHHBIE TEXHOJIOTUU M MPOOJIEMbl OXpaHbl OKpY Karolei
CpeIbl.




TunoBble KOHTPOJIbHbIE 3aJaHUA U CIIOCO0
NPOBeJeHUs TeKylIeil aTTecTaluu

Kpurepun oneHuBaHus M IKAJIA
OLlCHUBAHUS

Keiic —3ananue: «lIpoananus3upyire TEKCTY.
Buagumup MBanosuu BepHanckuil B ouepke
«Heckonpko c10B 0 HOOChEpe» MPEe3eHTOBAN P
nosioxkeHui. lIpoaHanusupyiite M OLICHUTE €ro
BbICKa3bIBaHUs. HacCKOIBKO OHM  aKTyaJbHBI
ceroaus?

. «Hoocdepa ectp HOBOE TIeOJIOrHUYECKOE
ABJICHHME Ha Halled IulaHere. B Hel BHepBble
YEJIOBEK CTAHOBUTCS KpyNHEHIIEH I'e0J0rnYecKon
cuwio. OH MOXET M JOJDKEH IepecTpauBaTh
CBOMM TPYAOM U MBIC/IbIO 00JIaCTh CBOEH XKU3HHU,
nepecTpanBaTb ~ KOPEHHBIM  00pa3oM 1o
CPaBHEHUIO C TeM, uTo ObuIO panblie. [lepen HUM
OTKpBIBAaIOTCSL Bce Oosiee u OoJjiee MIMPOKHUE
TBOpPUYECKHE BO3MOXHOCTH. W, MOXeT OBbITb,
MOKOJICHUE MOCH BHYYKHU YK€ MPHOIM3UTCS K UX
pacuBeTy».

2. «Jluk mmanersl-Onocdepa -XUMUUYECKH
PE3KO MEHSETCS UEJIOBEKOM CO3HATEIbHO W
[JIaBHBIM 00pa3oM Oecco3HarenbHO. MeHsercs
YeIIOBEKOM (DM3MYECKH M XHMHYECKU BO3IYITHAS
000JI04Ka CYIIH, BCE €€ MPUPOTHBIEC BOJIBI».

3 B pe3ynprare pocra 4eaoBEYECKOM
KynbTypel B XX B. Bce Oosiee pe3Ko cCTajiH
MEHATHCS ~ (XMMHYECKH W OHUOJIOTHYECKH)
npuOpekHbIe MOpS W 4YacTh oOKeaHa. YenoBek
JOJDKEH Telepb MpUHUMAaTh Bce OOJbIIME U
bonbuine Mepsl kK TOMy, 4TOOBI COXPAaHUTH IS
OyayluX MOKOJIEHUH HUKOMY He MpUHAAJIeKaIue
Mopckue OorarctBa. CBepx TOro YEIOBEKOM
CO3JAI0TCSI HOBBIE BHJBI U PAChl JKUBOTHBIX U

pacTeHHI».

4 «B OynymeMm HaMm puCYIOTCS Kak
BO3MOJKHBIE  CKa304YHBIC MEYTAHMUA: YEJIOBEK
CTPEMUTCSI BBIMTH 3a IIPENENbl CBOEH IIJIAaHETHI B
KOCMHYECKOe  mpocTpaHcTBO. M,  BepodATHO,
BBIWJIETY.

S «Ceiluac MBI TNEPEXKHUBAEM HOBOE
re0JIOTHYECKOe 3BOJIIOIIMOHHOE N3MEHEHUE

6uocdeprl. Mbl BxoauMm B Hoocdepy. MOoxkHO
CMOTpETh MOATOMY Ha Hamle OyJyliee YBEpeHHO.
OHo B HamMX pykax. Mbl €ro He BBITYCTUM»

Hmeercss mosiHOE BEpHOE pelIeHue,
BKJIIOYAIOIIEE IIPABUIIBHBIM OTBET — 3
Oaia;

JlaHo BepHOe  peuieHue, HO
JIOTTYIIIEHbI HECYIECTBEHHBI e
(akTuueckue OLINOKH, HE
UCKaxkaromye  OoOIIero  CMbICIa,

UMEIOTCS JIMIIHUE WU HEBEPHBIC
3amMcu — 2 6anna;
NMmeercs BepHOE pEIICHHE TOJIBKO

YacTA 3aJaHus W3-3a JIOTHYECKOM
ooy — 1 GasI.

1. Kakoro MHeHMs npuaepxuBaerecb Bpl mo
[IOBOJly BO3HUKHOBEHHUS W DBOJIIOLMHM 3eMIM U
ouochepsr? [Touemy 3TOT IyTh HaubOJIEE BEPHBIN?
Onumure ocHoBHble JTambl.  Chopmynupyiite
CBOIO TOYKY 3peHusi B 3 Tte3ucax. lIpuBenute
MMEHA YYEHBIX, BHECIIMX BKJIAJ B pa3BUTHE
naHHou Teopun. [IpuBenure He meHee 2

Nwmeercs TIOJIHOE BEPHOE

pelieHre, BKITIOYAIOIIee IMPaBUITBHBIN
OTBeT — 3 Oaia;

JlaHo BepHOE pelleHue, HO
JIOTTYIIEHBI HECYIIECTBEHHbI e
bakTHueckue OLINOKH, HE
HCKa)XalolIue o0riero CMBICIIa,




apryMeHTOB, MOATBEPKIAAIOIINX JAHHYIO TEOPHIO.

2. PaccmoTpuTe pUCYHOK M BBIIOJHHUTE 3aJaHHE.
CocTtaBbTe TOSCHUTEIBHBIH TEKCT K CXEME.
1.KpyroBopor kakoro BellecTBa NpPUBEIEH Ha
naHHOU cxeMe? ONMIIMTE OCHOBHBIE MPOLIECCHI U

OpEeBpalleHus,  IPOUCXOIAIIME B  JaHHOM
KPYroBOpOT€, TMOKAKUTE MYyTH TEpEeMEeIICHUs
JTaHHOTO 3JIEMEHTA.

2. 3amonHure IIPOIYILEHHbIE Ha
HIDKETIPUBEICHHON cxeme HPOLIECCHI,

MPOUCXOASIIME B JAaHHOM Kpyrosopote. Kakou
(a3bl He CyIIEeCTBYET B JaHHOM KpyroBopore?

3. KakoBo 3HayeHHME MJAHHOIO KpYyroBOopoTa B
MIPUPOJIE U )KU3HU YesoBeKa?

UMCIOTCA  JIMIIHHC HIIn HCBCPHELIC
3aIucy — 2 6aia;

. Nmeerca  BepHOE — pelueHue
TOJIBKO 4acTH 3a/laHus u3-3a

JIOTUYECKON OMMMOKY — 1 Oa.
1 6amm1 — «3»
2 Gamna — «4»
3 Gamna — «5»

IIpuMepsl TECTOBBIX 3a1aHUM:

1. buocdepnas pyHKIIUS YeTOBEUECTBA
3aKJII0YAeTCsl B TOM, YTOOBI:

a) pa3BUBATh YPOBEHb IIMBHIIIN3AINH;

0) moA/IepKUBATh U LIEJICHAPABICHHO Pa3BUBATh
ouocdepy;

B) 00ycTpauBaTh *HU3Hb JII0JIei Ha 3emie;

') OCBauBaTh U MpeoOpa3oBaTh NPUPOAY 3eMJIH,
npucrocabauBas ee A )KU3HU JIIOJIEH.

2. I'eonornueckast 000049Ka 3eMiId, HaceaeHHast
KUBBIMH OpPraHU3MaMH, Ha3bIBACTCS:

a) crpatocdepa;

6) atmocdepa;

B) 6uocdepa;

r) rugpocdepa.

3. Tepmun «Ouocdepa» BBEI B HAYKY:

a) B.1. Bepnanckui;

6) XK.b. Jlamapk;

B) D. 3r0CC;

r) B.B. Jlokyuaes

[TpaBuaBHO BHIOpAH BapHaHT OTBeTa — |
Oain




4. Yaenune o Ouocdepe ObLIO CO3TaHO
a) B. 1. Bepnaackum;
0) D. 3roccomM;
B) D. Jlepya;
r) A. 1. Onapussim
5. Cocransrommmu 6uocheps o B.U.
BepHanckoMy He sBIseTCs:
a) )KHUBOE BEIIIECTBO
0)OHMOIreHHOE BEIIECTBO
B)TEXHOTCHHOE BEUIECTBO
r) OMOKOCHOE BEIIECTBO
6. J)KuBoe BemecTBo 6nochepbl 00pa3zoBaHO
COBOKYITHOCTBIO 0COOCH:
a) BCEX BUJIOB )KMBOTHBIX, BKJIFOYAsi YEIIOBEKA;
0) BCex BUJIOB PACTCHUI M KUBOTHBIX;
B) BCEX OPraHU3MOB, Hacemsoumx ouochepy,
BKJTIOYAst YEJIOBEKa;
T') BCEX BUJIOB PACTCHUMN, BKIIFOUAs YEIOBEKA.
7. KiryOeHbKOBBIE OAKTEPHH UTPAIOT OOJIBIIYIO
poib B Onocdepe, y4acTBys B KpyroBOpoTe
a) yriepona
0) pochopa
B) a30Ta
T') KUCI0opoaa
8. Hoocdepa— 3to
a) cepa KU3HU;
0) cdepa pa3yMHOU KHU3HU;
B) cepa Oynyieit xKU3HHU;
r) chepa NpouuIon KU3HU.
9. Kaxkas cdepa oTcyrcTByeT B 61ochepe?
a) atrmocdepa
6) nmurochepa
B) cTparocdepa
) HoHochepa




5.2. OIIeHO‘lHLIe MaTepHaJIbl 1JI IIPOBECACHUNA l'lpOMe)KyTO‘lH()ﬁ arrecranmuun

Bomnpocel 1J1s1 NOATOTOBKH K 3a4eTy

1. buocdepa, kak 060104YKa 3eMiIM: UCTOPUUYECKHE ACHEKTHI, OINpe/eeHHe, COCTaB, IPaHULIbI,
byHKINN.

2. JKuBoe BemecTBO Kak COBOKYITHOCTb BCEX OPTraHU3MOB: OIIpeIesIeHIe, CTPOCHUE, CBOICTBA.

3. O6onouku 6uochepsr: armochepa, ruapocdepa u 1p. buocdepa u rpanursr KuzHu.

4. BUOTreOXMMHYECKHE KPYTOBOPOTHI BEIIECTB M MOTOKH YHEPIrUHU, KaK OCHOBHON MEXaHU3M
MOJJIEp>KaHUSl OPTraHU30BaHHOCTH U YCTOMUMBOCTH OUOChEpHI.

5. KpyroBopot Bozbl. OcoOeHHOCTH (PU3NKO-XUMHUECKUX CBOMCTB BOJBI M €€ OMOJIOTHYECKOS
3Hauenue. [lyTu mepemerenust BoIbl: Bojga B Ouocdepe; KpyroBopoT BOJIbI B IKOCHUCTEME.
[Iponcxoxxaenne u 3amackl BoAbl Ha 3emue. llpoOGieMbl oOXpaHbl W PALMOHAIBHOTO
HCIIOJIb30BaHUs BOJHBIX PECYPCOB.




6. Kpyrosopor yrinepona. buonorndyeckoe 3Hauenue yriepoga. OcoOEHHOCTH KpyroBopoTa B
BOJHBIX M Ha3eMHBIX SKOCHUCTEMax. 3amachbl OPraHUYECKOro W HEOPraHUYEeCKOro Yriepoja.
Xo3siicTBeHHAs ACSITEILHOCTD YeIOBEKA U TpaHC(hOpMaIlns KpyroBOpoTa yriiepoia.
7. KpyroBopor kucinopoma. buonornueckoe 3HaueHue Kucinopoja. buoxummueckue,
aHATOMHYECKHE M (PU3HOIOTHYECKHE MEXaHWU3MbI HCIOJIB30BaHMSA KHCIOPOAA OpPraHU3MaMHU.
Pe3epBHbIil poHT KPYrOoBOpOTa KUCIOPOAA, NCTOYHUKU MOCTYIUICHUS KHCTIopoia B Ouocdepy.
8. Kpyrosopot azora. @ukcanus a3ora ¥ BOBJIEUEHUE €0 B OMOr€OXMMUYECKUI KPYroBOpOT.
CumOuoTtuueckue M CBOOOJHO KHUBYIIUME OpraHu3Mbl - (uxcatopsl azora. Ilpomeccsl
aMMOHU(UKAIMH, HUTpUGHUKAMKA U JeHuTpupuKanuu. [Ipobaemsl 3arps3HeHUs] OKpyKarolen
Cpelbl COeTMHEHUSAMU a30Ta.
9. Kpyrosopot dhocdopa. buonornyeckas posnb pochopa. Dochop kak IUMUATHPYIOMUHN BaKTOP.
[TocneacTBust aHTPOIIOT€HHOT'O HapyIIeHus1 KpyroBopota docdopa.

10. TToTok >HEprun M NPOAYKTUBHOCTH OUOChEpHI.

11. OcHoBHBIE BUIBI SHEPTHH B Onocdepe. bananc u pacnpeneneHue COTHEYHON SHEPTHH.
12. JleaTeapbHOCTh YETIOBEKA U IBOJIOIUST OMOCHEpHI.

13. DOBomronusi Omocdepnl: mpeduoTHyeckas, Ouotuyeckas crtaaud. OCHOBHBIE OTaIlbl
HBOJIIOLIUH.

14. OcHOBHBIE YEPTHI SBOIIOIUHU PA3TUYHBIX IAPCTB OPraHUIECKOTO MUPA.
15. OcHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOIIMN OPTaHUYECKOTO MUPA.

16. OOure 3aKOHOMEPHOCTH OpraHu3auu 6rnochepsl.

17. Kocmudeckue npeanocbuiku GopMupoBaHus 3eMiIu U OHOChephl.

18. OOpa3zoBanue comHEYHON cucTeMbl. OCHOBHBIE COCTABIAIOIINE DJIEMEHTHI COJHEUHOM
CHCTEMBI, X POJIb.

19. Tlepexon 6uocdepsl B Hoocdepy. Y CI0BUS CTAHOBIICHHUS U CYIIIECTBOBAHUS HOOC(EPHI.

20. Yuenue Bepnaackoro o 6uocdepe u Hoochepe.

21. Dkojoruveckue cucteMbl Onochepsl U YeIoBeKa.

22. OcHoBHBIE TIPOOIIEMBI YelIoBeUecTBa U Orocheps 3a mocnearue 100 ner.

23. Pacmipenienenue >KUBbIX OpraHu3MoB B MupoBom okeane. KpyroBopor xu3Hu B MupoBom
OKeaHe.

24. PacripeniesieHue KUBBIX OPraHU3MOB Ha MaTEpUKaX.

25. Konnenuus ycroitunsoro pazsutus (PU0O-92, PUO+10). Konuenuus nepexona Poccun
YCTOMYMBOMY Pa3BUTHIO U MEXaHU3M €r0 JOCTHKEHHS.

Tunoswie KOHmMpPOJibHblE 3a0aHUs 05 I’lpOMQchymOHHOZZ ammecmayuu

ILnanupyemslii
. TunoBbie KOHTPOJIbHbIE 32JAHUS U
o0pa3oBaTe/IbHBIN . Kpurepun
crnocod npoBeeHNs MPOMEKYTOYHOM
pe3yabTar OlLlCHMBAaHUS U HIKAJIA
aTTecTanuu
(kommneTeHuus, OLICHUBAHMSA

HHIUKATOP)




OIIK-3:
UCIIOJIb30BaTh
dmnocodpckue
KOHIEHINH
€CTECTBO3HAHUS u
MOHUMAaHUe
COBPEMEHHBIX
OuochepHBIX IPOLIECCOB
JUIS. CHCTEMHOM OLIEHKH
U TIPOTHO3a Pa3BUTHS
cdepsl mpodhecCuoHab-
HOH JIeSITEILHOCTH,

Crocoben

Bomnpocsi: IIpeoOpa3zoBanue (¢usnko-
XMMHYECKUX ITTapaMeTPOB OKPYXKaromen
Cpeabl BCIEICTBHE >KU3HEACATEIbHOCTH

KHUBBIX OpraHU3MOB Ha3bIBACTCS
bynkuuei KHUBOTO

BEIIECTB.

2. I'maBHBIMH 3JIEMEHTaMH, BXOISIIIUMH

B COCTaB KUBOTO BEIIIEeCTBA,

SIBIISTFOTCS

3. BepxHss rpaHuiia )Xu3HU B Ouocdepe

OTIpeIeNIACTCS

4. U3BecTHSIKM, KaMEHHBIA  YroJib

OTHOCHAT K BEIIECTBY OMOCHEpHI.

5. Iloury B.U. Bepnaackuii Ha3biBal
BEIIIECTBOM.
6. Onpenenure KpyroBOPOTHI BELIECTB,
KOTOPBIM COOTBETCTBYIOT ~CIJIEIYIOLIHE
OIMCAHHMS:
6.1. B mpouecce rpo3oBbIX pa3psiioB B
aTMocepe B MaJbIX KOJIMYECTBAX 3TOT
JJIEMEHT CBSI3BIBACTCS C KHCIOPOJOM, a
3areM ¢ JOKISIMH  BBIAJaeT Ha
MTOBEPXHOCTH TIOYB.
6.2. B otnnume ot apyrux 6uopuIbHBIX
9JIEMEHTOB JTOT JJIEMEHT B IIPOLECCEe
MUTpaIuu He 00pa3yeT ra3zoBoii (a3bl.
6.3. Murpamus 3TOro COCAMHEHUS B
Oouocepe mnpoTekaer ABYMS MYTSIMH.
[lepBbll myTh 3aKIOYAETC B €T0

MOTJIONMIEHUN Tpu  (POTOCHHTE3E U
00pa3oBaHUM OPraHUYECKUX BEIIECTB,
4acTb ~ KOTOpBIX  Tocie  rubenu
OpPraHU3MOB 3aXOPOHSIETCS B
ONMaronpusTHBIX ~ BOCCTAHOBUTEIHHBIX
yclnoBUSIX B JuTochepe B BUIE
paccessHHOW  OpPraHUKM  OCAJOYHBIX

nopoa, Topda, yrisi, TOPIOYUX CIAHIIEB
u Hedreit. [lo Bropomy myTu mMurpamus
ATOTO 3JEMEHTa MPHUBOJIUT K CO3JaHHIO
KapOOHATHOM cUCTEMBI B Tuapochepe

6.4. Baxnoe CBOMCTBO 3TOrO
KpPYroBOpOTa 3aKJIFOYAaeTCsl B TOM, YTO
OH, B3aUMOJICHCTBYS C IJUTOCHEpOil,
atMoc(epoii ¥ IKHBBIM  BEIIIECTBOM,

CBA3BIBAET  BOEIMHO  BCE  4YacTH
ruapochepsl
5.B xone ¢da3pl  XUMHUecKas

aBOMIONIUS  OWocepsl MOAroTaBIMBala
CyOCTpaThl, KOHCTPYKIIMH W PEaKIHH
JUTSt BOSHUKHOBEHHSI JKU3HHU.

6. [nsa JTana  SBOJIIOLIUU
Oomocdeppl  XapaKTepHO: OTCYTCTBHE
CBOOOJHOI'O KHCJIOPO/a, TOBBIIICHHAS
PaAMOaKTUBHOCTh 3E€MHOr0 MaTrepHaa,
MOsIBJICHUE Ha 3eMIIe 1IEpBOM

e IImeercsa TIOJIHOE
BEPHOE penieHue,
BKJIFOYAIOIIEE

IIPaBUJIBHBIN OTBET — 35
0ajIoB;

e Jlano BEpPHOE
pelIeHre, HO AOMYIEHBI
HECYIIECCTBEHHbBIE
(daKkTHYeCKue  OLINOKH,
HE HCKaXKaroIIne
o0mrero CMBICIIA,
UMEIOTCSl JIMIIHUE WA
HEBEpHbIE 3amucu — 3
Oaia;

Nwmeetcs BEPHOE
pellieHue TOJIBKO 4YacTu
3a/laHus u3-3a
JOoru4eckor omuoku — 1
Oas.




rerepoTpodHoit duochepsl.

3anaHue.

Paccmompume pucynox u omeemovme
HA 80NPOCHI.

1. KpyroBopoT Kakoro 3jeMEHTa
n300paxxeH Ha cxeme?

2. Kakue OCHOBHBIE MPOLIECCHI
MPOUCXOAT B JTAHHOM
Kpyrosopote?

3. Ilpocmegute 1O a’poOHON U
aHa’poOHOIT 30HaM.

4. B Buze Kakux = XHMHUYECKHX
COEeIUHEHUN BCTpEUYAETCs  JaHHBIN
AJIEMEHT B KPYyroBopote?

5. 3a cyer Kakux TPOIECCOB B
aTMocdepe  COCIMHEHHS  JaHHOTO
OMOo(UIBLHOTO »JIEMEHTa TMOMaJalT B
nouBy?

6. Kaxkue MHUKPOOPTaHU3MBbl
Y4acTBYIOT B JAHHOM KpPYyroBopote?

7. IIpobGnemMbl  3arpsi3HEHUS
OKpYXaIollIe Ccpelbl COCIUHEHUSIMH
JAHHOTO 3JIEMEHTA.




IIpuioxenne 2.

MeToanuyeckne yKkazaHus JJ1s1 00yYAKOIMXCS M0 OCBOCHHUIO TN CHUILIMHBI (WJIH MOIYJIs1)
1. Tlnanbl npakTUYECKUX (CEMUHAPCKUX) 3aHATUN U METOJIMYECKHE PEKOMEHIAIIMK K HUM.

Tembl IPaKTUUECKUX (CEMUHAPCKUX ) 3aHATUN Koui-Bo vacos

Tema 1. J)KuBoe BemectBo 6nocdepsl. CpaBHUTEIBHBIN aHATN3 KUBOTO 4
BELIECTBA U KOCHOIO.

Tewma 2. Ctpykrypa 6uochepsl. Paznudanbie moaxoas! K MOHATHIO U 4
CTPYKTYype onochepsl.

Tewma 3. bananc sHepruu 1 OMOr€OXUMHUUYECKHI KPYTOBOPOT BEIIECTB 4

Tewma 4. buoreoxumMuveckrue KpyroBopoThl BEHIECTB B Onochepe 4

Tema 5. BosuukHOBeHHE M 3BOJIONHS Orochephl. 2

Tema 1. Xusoe BemecTBo 6rocdepbl. CpaBHUTEIBHBIN aHAIHM3 KUBOTO BEIIECTBA U KOCHOTO.
Ue]lb.' IIO3HAKOMUTCA C OCHOBHBIMHU THUIIAMHU BCIICCTB 6I/IOC(1)GPI)I. Briasuts OCHOBHBIC OTJINYHA
>KABOTO BEIIECTBA U KOCHOTO.

3amanue:

1. Ha3zoBHTE OCHOBHBIC TUIIBI BEIIECTB OMOChEPHI, JaiiTe X XapaKTEPUCTUKY.

2. CpaBHHUTE )XKHBOE U KOCHOE BEIIECTBO ¥ 3aTIOJTHUTE CIICIYIONIYIO TaOIHUITY.

TABJIMIIA MATEPUAJIBHO-OHEPT'ETUYECKOI'O OTJIMYN A )KUBbIX
ECTECTBEHHBIX TEJI BUOC®EPLI OT EE KOCHbBIX
ECTECTBEHHBIX TEJI (no B. Bepuanckomy)

KocHble ecTecTBEHHBIE Tena JKuBble ecTecTBEeHHBIE TEIa

I. Cpeam KOCHBIX OUCHEPCHbIX ECTECTBEHHBIX  Tell
Ouocdepbl HET TeN, AaHAJOTHYHBIX TENaM JKHUBBIM.
JlucniepcHOE KOCHOE BEIIECTBO COCPEOTA4YMBACTCS B
ouocthepe; B Oomee TIyOOKMX 4YacTSIX TIUIAHETHI OHO
3arinymiaercs  JgaBieHueM. OHO  (KOCHOE — BEIIECTBO)
CO3JIaeTCs WM TIPU YMUPAHUU JKUBOTO BEUIECTBA HIIU TTOJ
BJIMSIHUEM Ta30BbIX WU KUAKHX (a3, BCEr/a SBIISIFOIIIXCSI
OMOKOCHBIMH.

II.  KocHble  ecrecTBeHHBIE  Tela  YPE3BBIYANHO
pasHOOOpa3Hbl M, B3ATbleé B LI€JIOM, HHUKAKOW €IMHOM
TEHETUYECKOM CBA3HM MEXy COOON HE MPECTABIISIOT.

III. B KOCHBIX €CTECTBEHHBIX Te€JIaX HET MPOSBICHUS
MpaBU3Hbl W JIEBU3HBI, HE TMOJYMHEHHBIX 3aKOHaM
CHMMETPHUU TBEPJIOTO TEJIA




IV. HoBoe KOCHOE €CTECTBEHHOE TEJIO CO3/1aeTCs (PU3HKO-
XUMHYECKHUMHU u re0JIOTUICCKUMU nporeccamu,
OC30THOCUTEIILHO K paHee OBIBIINM €CTECTBEHHBIM TEJaM,
KUBBIM HJIM KOCHBIM. I[Iporecchl ero oOpa3oBaHHs MOTYT
HUATHU U B )KUBBIX TCJIaX, UBMCHSAACH B CBOUX IIPOABIICHUAX
U JaBasi OMOKOCHBIC €CTECTBCHHBIC Tella, BHEAPCHHBIC B
KHBOE €CTECTBEHHOE TEJIO.

V. B KOCHOM €CTECTBEHHOM AMCIIEPCHOM TEJIE — B TBEPAOM
WIA B ME30MOP(HOM — HET CIELHUaIbHO CBONCTBEHHOIO
€My JIBWJKEHUS Kak LIeJIOr0 €CTECTBEHHOIo Tena. Ero HeT B
KHUJIKMX M B Tra3000pa3HbIX KOCHBIX TejaX, KOTOpbIE
COCTOAT M3 JIO)KHO HNOJABWIKHBIX MOJICKYJI W IIPUHUMAIOT
dbopMy BMECTMJMIL, B KOTOPbBIX OHHM HaXOJSTCA.
['a3000pa3Hble Tena OKa3bplBAlOT IPU 3TOM JABJICHUE HA
CTEHKM  3aMKHYThIX  BMecTwiunl. Mx  nBuxkeHue
OIIPEAEIIICTCS 3aKOHAMH TEMIIEPATYPhI U JaBJICHUS.

VI. Ilponeccel, co3maronige KOCHOE €CTECTBEHHOE TelIO,
oOpatumbl BO BpeMmeHHU. [IpocTpaHCTBO, B KOTOpPOM OHHU
UAyT, HCOTIMYHUMO OT H3OTPOITHOI'O0 HJIM aHHU30TPOIIHOI'O
npoctpaHcTBa EBkinnpa.

VII. Pazmuosxenus Het. Co3maercst KOCHOE €CTECTBEHHO
TEJ0 (bU3UKO-XUMHUECKUMU u re0JIOTHUYECKUMU
npoueccaMH, CHUHTCTUYCCKHU BOCHpOI/ISBOI[I/IMI)IMI/I
DKCIIEPUMEHTOM.

VIII. Ynuciao KOCHBIX €CTECTBEHHBIX TE€JI HE 3aBUCUT OT
pa3MepoB  IUIAHETBI, A  OMNPENENIeTCS  CBOMCTBAMH
IUTAaHETHOM Marepuu-sHepruu. buocdepa mnomywsaer u
OTAAET HENPEPHIBHO MAaTEPUIO-DHEPTHI0O B KOCMHYECKOE
npoctpaHcTBo.  CylllecTByeT ¢ HUM  HENpPEepbIBHBIN
MaTepHabHO-IHEPTETUUECKHUIT OOMEH.

IX. Ilmomans w®  00MacTb  HPOSBIEHUS  KOCHBIX
€CTECTBEHHBIX TeJ B OMocdepe OrpaHudeHbl ee pazMepaMu
U MOTYT YBEJIMYMBATHCS TOJIBKO C €€ POCTOM.

X. XHWMHYECKHMH COCTaB KOCHBIX €CTECTBEHHBIX TeJ
BCEleNIO SBJISETCS (PYHKIMEH cocTaBa OKpysKarolei
cpelbl, B KOTOPOW OHM CO3HAK0TCS

XI. KomnuecTBO pa3HBIX XUMHUYECKHX COCIUHEHUN -
MOJIEKYJI U KPUCTAJIOB - B KOCHBIX €CTECTBEHHBIX TeJax
36MHOM KOpBI, CIIEOBATEIFHO U OMOCGhEphl, OTpaHUYCHO.
CylecTByIOT HEMHOTHE THICSIYM €CTECTBEHHBIX '"3eMHBIX",
a BEPOSITHO U "KOCMUYECKHX'" COEUHEHUN - MOJIEKYJ U




KPUCTANTMYECKUX MPOCTPAHCTBEHHBIX PELIETOK. OTUM
OIIpEIETISIETCSl OTPAaHMYCHHOE KOJIMYECTBO BHUJ/IOB KOCHBIX
€CTeCTBEHHBIX Ten Ouochepbl ©u ee  OMOKOCHBIX
€CTECTBEHHBIX TEJl.

XII. Bee mpupoHbIie TpoIiecchl B 00IaCTH €CTECTBEHHBIX
KOCHBIX T€Jl - 32 UCKJIFOUEHUEM SIBJICHUN PaIMOaKTUBHOCTH
- YMEHBIIAIOT CBOOOJIHYIO DHEPTUI0 cpenbl (TPOoLecch
oOpaTuMeble), B JAaHHOM cClly4ae - CBOOOIHYIO DHEPTHIO B
ouocdepe.

Hcnonb3yemas nmureparypa:
B.1. Bepuanckuii: XXuzneonucanue. M30pannbie Tpyasl. BocrmoMuHanusi COBpeMEHHHKOB.
Cyxnenuns noromkoB./ Cocr. I'.I1. AkceHos. M.: CoBpemennuxk, 1993. 688 c.

Tema 2. Ctpykrypa 6uocdepsl. Paznuynpie moaxos! K TOHATHIO U CTPYKTYpe Onochepsl.
L]enb: TO3HAKOMUTHCS CO CTPYKTYPOi 6rochepsl, pacCMOTPETh pa3InYHbIE TTOXOIbI.
Mamepuanwi: pa3naToOYHbIN MaTepHall, TAOIHIIBI, CXEMBI, YYCOHHKH TI0 YKOJIOTHH.
3aoanue:

1. W3yunuTh BOMPOCHI MO JIUTEPATYPHBIM UCTOYHHKAM, OOCYAHMTH UX B TpyIIax.
2 PaccmoTpeTs pazinuuHbie TOAXOBI K CTPYKTYpe Orocdeps! (110 cxemam).

3. Bemonnnte 3aganusa Ne 1,2

4 OTBETUTH Ha BOIPOCHI.

Bonpocvlt  ona  ob6cyscoenusa: buochepa - obomouka 3emnu. JIMCCUMMETPHUYHOCTD
ouoctepsl. ['panunel 6uocdepsl. BepxHss rpaHWma W O30HOBBIA 3KpaH. HeolTHO3HAYHOCTH
HIDKHEH rpaHunbsl Ouocdepsl. HepaBHOMEpHOCTh pacmpesnereHus KHMBOTO BelecTBa B
ouocgepe. BeprukanbHas M TOPU3OHTAJbHAS CTPYKTYpbl Omocdepbl. DKojaoro-6mochepHsiii
PETMOH M 3KOcHCTeMBbl (OMOreoreHo3bl). Pa3nnuHble MOAXOABI K MMOHATHIO M CTPYKTYpE
o6uocgepsl. DU3NKO-XUMUYECKHE YCIIOBUS U IPEeibl Onocdepsl.

buocdepa u rpanunst XKuznu. Kocmoc n 6nocdepa. Yenosek B 6nocdepe. Co3zganne HOBOM
HOOC(epHON OPraHU30BaHHOCTH.

3aganmue 1.

Paccmotpets o0uryto cTpykTypy Omocdepsl: noacdeps u Haacdepsl. KakoBel rpaHuiibl
pasnnyHbIX 00004ek 6uocdeprl? Onpenenure rpaHUIbl paclpe/leIeHUs] KUBOIO BELECTBA B
ouocdepe.

3ananme 2.

Paccmotpute pucyHok «CtpykTypa Ouocdepsi». [laiite HasBaHus mnoxacgepam,
Hajchepam (ciosim) 6uocheps

Ha3zoBute OCHOBHBIE CTPYKTypHBIE MojapaszzencHus ouocdepsl (3yomocheps). Kakosa
IPOTSDKEHHOCTh OMOC(EpHI 10 BEPTUKAIN U COOTHOIIEHUE TTOBEPXHOCTEH, 3aHSITHIX OCHOBHBIMHU
CTPYKTYpHBbIMU eiuHuIamMu? ['opu3oHTaIbHAsE CTPYKTYpa OMOChephl U HepapXusi SKOCHCTEM.
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Bonpocw ona nposepku 3nanuii:
1. Kaxune obpazoBanust Ha3bIBaOT mojchepamu’?
2. Kakoii axtop siBisieTcs BeAyIUM cpelHe00pa3yIoM B 00pa30BaHUH
noacdep?
3. B kakux reocgepax cocpenorouena JXKusup? Onpeznenure rpanuibl Ku3Hu.
4. B uem BrIpakaeTcs HEpaBHOMEPHOCTh PACIIpeieTICHUS )KUBOTI'O BEIIIECTBA B
ouocgepe?
5. HazoBure Bce 06omouku, Bxonsuue B Ouocdepy. Kakossl ux rpanuipl?
6. HazoBure BepxHIOIO 0005104Ky Ouocdeprl. B uem ee ocHOBHas
0COOEHHOCTH?
7. Kak BbIpakaroTcsi BepTHKalIbHasi U TOPU3OHTANIbHAS CTPYKTYpBI OHochepni?
8. JatiTe oO11yr0 uepapxuto MoJCUCTEM OHOCHEPHI.
9. KakoBbl (pM3MKO-XUMHUECKUE YCIOBHS U Tpeaesbl Onochepnl?
10. B yem BbIpakaeTcsi AMCCUMMETPUYHOCTH Onocgepbl?

Tema 3. «banaHc sHEPTUU U OMOTCOXUMHUUYECKHI KPYTOBOPOT BEIIECTBY.

L]env: U3yunTh MOCTYIUICHUE U pacpeiesieHne YHepTrun B onocdepe.

Mamepuanei: pa3naTodHbI MaTepHral, TaOIHUIIbI, CXEMBI OaJlaHCa YPHEPTUH, YUCOHUKH TI0
HKOJIOTHH.

3aoanue:

1. M3yunth HUXKE TPHUBEACHHBIE BOMPOCHI IS OOCYKICHHS II0 JIMTEPATyPHBIM
MCTOYHUKAM, OOCYIUTh UX B TPyIIax.

2. PaccmoTpeTs sHEpreTHUecKkuii U TeTI0BOM OanaHc B 6uocdepe (1Mo cxemam).

3. OTBETUTH HAa BOIPOCHI.



Bonpocvl 03 o6cyscoenus: BHOTE€OXMMHYECKHE KPYrOBOPOTHI BEIIECTBA WM IOTOKHU
SHEPrUM KaK OCHOBHOM MEXaHU3M MOJJIEPKaHUsI OPraHM30BAaHHOCTH U YCTOWYMBOCTHU
ouoctepsl. BiusHue COJHEYHOro M3My4yeHHUS Ha MPHUPOAHBIE Mpolecchl 3emiu. McTouHuku
DHEPruM, OMPEACISAIONINE TEIUIOBOH OamaHc W TEePMHUYECKH pPEeXuM Ouocdepbl 3emiiu.
[TocTymienne u pacnpeeneHre COJTHEYHON dHEpruu B mpeaenax oumocdepbl 3emun. bonbiioi
KPYroBOPOT BEIIECTBA B MPE/EiIax BEPXHUX 00osouek 3emiau. He3aMKHYTOCTh KpyrOBOPOTOB B
ouoctepe u ee muaHerapHoe 3HayeHue. CKOPOCTh BBIXOJA BELIECTBA U3 KPYroBOpoToB. Jlois
BeIEeCTBA (OTIAEIBHBIX XMMHYECKHUX JJIEMEHTOB) B IUKIWYECKOM oOpamieHuu. CyTodHbIe,
CE30HHBIE U JPYTru€ PUTMBI KPYroBOpPOTOB. KpyroBopoThl OHMOTE€HHBIX 3JIEMEHTOB MU HUX
aHTpONOTeHHAass MoAM(UKAIMSA: Tra3000pa3HOrO0 ¥ OCAJOYHOTO IMKIOB, MaKpo- H
MUKpO3JIeMeHTOB. OpraHoreHHbIN MapareHe3uc MUHEPAJIOB.

Bonpocul ona camokonmpons:

e Kakue ocHOBHBIC IPEBPAIICHHS SHEPTUU TIPOUCXOIST B Onochepe?

e UYt0 Takoe SHEPreTHUCCKUHN U palialluOHHbIN OamaHc?

e Orobpa3uTe BIUSHUE COJIHEYHOTO U3ITyUEHUS Ha MPUPOHBIE TPOIECCH 3EMITH.

e Uro sABmsAeTCSs HCTOYHHKAMHM MOIIHOTO U3Iy4eHUs CcoJHeyHoW osHepruu? Yem oHH
00yCIIOBJICHBI?

e  OnumwuTe MOCIEAOBATEIBHOCTD MOCTYIUICHUS U PACIIPEICIICHUs COTHEUHON YHEPTUU B
npenenax oumochepst 3eman?

e Uro Takoe «anbbeno»?

e CKOIIBKO COTHEYHOH 3Hepruu (B %) MOraomaeTcs IoYBoit?

e Uro Takoe KpyroBopoT BEUIECTB?

Kakum 06pa3oM mpoucxoauT riodanbHbIi KpyroBOPOT BelecTBa?

Uro Takoe GuocdepHsblii KpyroBOpOT BEUIECTB?

Yrto Takoe GMOreoleHOTHYECKUN KPYrOBOPOT BELIECTB?

B uem cyniHoCTh OMOT€OXUMUYECKUX KPYTOBOPOTOB?

Uro sBIsieTcst BaXKHEHIITMM 3B€HOM OMOT€OXUMHUYECKOTO KpyroBopora?

HazoBuTe ocHOBHBIE OHOTeOXUMHYecKHe (PYHKIIMU )KMUBOTO BellecTBa B Onocdepe 3emiu?

B 4ewm 3akirodaroTcs riaBHbIC YEPThI KPYTOBOPOTA TUMTUYHBIX OMO(PHUIBHBIX XUMUYECKUX

a7eMeHTOB B 6nochepe?

Tema 4. «buoreoxuMHYeCcKre KPyroBOpOTHI BELIECTB B OHochepe.

Llens.: TO3HAKOMUTHCSI C OCHOBHBIMH OMOT€OXUMHUYECKUMHU KPYTOBOPOTaMH BEIIECTB B
6uocdepe.

Mamepuanei: pa3IaTOYHBIN MaTepHall, TAOIUIBI C KPYTOBOPOTAMH BEIIECTB, CXEMBI,
Y4€OHUKH MO HKOJIOTHH.

Yacmy 1 (3a0anue no epynnam).
3aoanue:
1. W3yunTh HUXKE MTPUBECHHBIE BOIPOCHI 110 JINTEPATYPHBIM UCTOYHUKAM, OOCYAHUTh UX B
rpymnmax.
2. PaccMoTpeTh OCHOBHBIE KPYTOBOPOTHI BEHIECTB 110 PUCYHKAM. BHITOIHUTS
MPEUI0KEHHBIE 33/1aHUS.
3. OTBeTUTH HA BONPOCHI.

Bonpocul onsa o6cyscoenusn: Kpyropoport yriepona. OCOOEHHOCTH KPYyroBOpOTa B BOJHBIX
¥ Ha3eMHBIX KOCHUCTEMaX. 3arachl OPraHMYECKOro W HEOPTaHMYECKOTO YIIIepoa.

KpyroBopor kuciopoga. buonoruueckoe 3HadeHHe Kucinoponaa. PesepBHbli (oHA
KPYroBOpOTa KUCIOPO/ia, HCTOYHUKH TTOCTYIUICHHS KHCIIOpoa B Onocdepy.

Kpyrosoport azora. ®ukcarus a30Ta 1 BOBJIEYEHHE €T0 B OMOI€0OXUMHUYECKUH KPYTOBOPOT.
[Tpoueccyl aMMOHUPUKAIIUN, HUTPUPUKALUU U TEHUTPUDUKAIINH.

Kpyrosopot ¢ochopa. buonoruueckas ponb Gpocdopa. Pochop Kak IUMUTHPYIOLTHHA
dakTtop. [locneacTBrs aHTPOMOTEHHOTO HApYIIEHUs KpyroBopoTta (ocdopa.




KpyroBopor cepsl. buonormdeckoe 3HadeHue cepbl. Pe3epBHBIM  (DOHI  cephl.
AHTpomoreHHas TpaHcopmaius KpyroBopora cepbl. llocTymiueHue cepbl B arMmocdepy.
JlokanbHble, peTHOHATIBHBIE U TJI00aTIbHBIE MPOOJIEMBI 3arpsi3HEHUST aTMOC(EPHI COeAMHEHUSIMU
CEPBI.

3aoanue 1: PaccMoTpuTe KPYroBopoT yriepoaa 1o cxeme. Pacckaxure riiaBHbIE YepThl
Kpyrooporta. Kakue OCHOBHBIE MpOIIECCHl MPOUCXOAAT B JaHHOM mpouecce? Urto siBisercs
HMCTOYHUKOM NIEPBUYHOM yIiIeKUCI0ThI? Kakue myTy Murpaiuu yriekuciaoTel Bel 3HaeTe?
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KpyToBopoT yIiiepoaa p GHochepe Sesum

3aoanue 2: PaccMOTpuTe KpYroBOpOT a30Ta MO cXeMe (BBIOAeTCsl — pa3AaTOYHbIN
MaTepuail C KpPYyroBOpOTOM a3zoTa B pa3jMYHbIX BapuaHTax). Kakue MHKpPOOpraHU3MBI
Y4acTBYIOT B JaHHOM KpyroBopote? I[lepeunciure OCHOBHBIE MPOIECCHI, MPOUCXOIAIINE B

nouBe. UeM oHM OTIIM4arOTCs ApyYT OT apyra? Kakum oOpa3zom ocyliecTBisieTcs: puKcalus a3ora
B JKMBOM BeEIIECTBE?
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3aoanue 3: PaccMOTpUTE PUCYHOK M OTBETHTE HA CIEAYIOIINE BOIIPOCHI.



KpyroBopot kakoro snemMeHTa n300pakeH Ha cxeme?

Kakue ocHOBHBIE MPOIECCHI MPOUCXOAT B JAHHOM KPYTrOBOpOTE?

[IpocnenuTe myTH MUTpAIMU JAHHOTO 3JIEMEHTA 110 adpOOHON 1 aHA3POOHOH 30HAM.

B Buje kakux XMMHUYECKUX COCTMHEHUM BCTPEUAETCS JaHHBIN 3JIEMEHT B KPYroBOpoTe?
3a cyeT Kakux MpoIeccoB B aTMochepe CoOeAMHEHUS JaHHOTO OMO(UIBLHOTO 3JIeMeHTa
MonajaroT B MOYBY?

Kakne MUKpOOprann3msel y4acTBYIOT B JAHHOM KPYrOBOpOTE?

Ha3zoBute npobieMbl 3arpsisHeHUS OKPYKAIOLIeH Cpeibl COSAMHEHUSIMH JAaHHOTO
JJIEMEHTA.
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3aoanue 4: Paccmorpute kpyroBopot docdopa (1Mo paznarouHomy marepuainy). OTBEThTe
Ha CIIeYIOIIHE BOTPOCHI:

1. Onummure OCHOBHBEIC MMpOoNHeCCChI u npeBpaliCHuA, MMPOUCXOAAIINEC B JaHHOM
KpPYroBOpOTE.

B Buje kakux XuMHUYECKUX COeAMHEHUH BcTpedaercs Gochop?

B kakux mpupoAHBIX 30HAX OHH MPOTEKAIOT?

Kakmne MUKpOOpraHu3Mbl y4aCTBYIOT B JAaHHOM KpyroBopote?

KakoBo 3HaueHne JaHHOTO KPYrOoBOPOTa B MPUPO/IC U LTS YeTIOBeKa?

3anonHUTE TPOMYIICHHBbIC HA  HIDKETIPUBEIACHHONW  CXeMe MPOIECCHI,
MPOUCXOAIINE B KpyroBopote docdopa.
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[Toce okoHYaHUs UTPBHI CTYJIEHTHI OTBEUAIOT HA CIICAYIOIINE BOTIPOCHI:

1) [Ipocnenure pa3nuyHble MyTH, MPUBOASIIKE K (GUHUITY. 32 KAKOE MUHUMAIBHOE
KOJIMYECTBO XOJ0B BO3MOXKEH ITYTh K (PUHUIITY?
2) Yepes kakue NpUPOAHbBIE cpebl Bbl Mpoluiu Bo BpeMsi UTpbl?
3) [Touemy BcTpeuaroTcst MUKIUYECKUE Tpoiiecchl? KakoBwl myTH BbIXOa U3 HUX?

4) C kakumu npobiaemMaMu Bam mpHIIIIOCH CTOJIKHYTHCS BO BpeMsl UTPhI?

npupooey.

5) Kakum 1Betom o0o3HaueHbI 3arpsizHeHnsa? C KakuMHU TUIIaMM 3arpsi3HeHui Bel

BCTPETUIIUCH?

6) IIpocnenure myTH OONBIIOTO U MaJOro KPyroBOPOTOB BOBI.
7) KakoBsl npeumyIiecTBa (HEAOCTATKU) TaHHON UTPbI?

2. Tlposenenue urp «KpyroBoport yriepoaa», «Y IMBUTEIbHOE MYTEIIECTBUE KAIBLIUS.
3aoanue: CocTaBUTh BONpOCH! K urpam. Ilpocneanre Bo3MOXKHbIE TyTH OBICTPOTO
noctrxkeHus puHuia. [IpenmMyiecTsa 1 HETOCTATKH UTD.

3. Tsopueckoe 3a0anue:

CocraButh Urpy, KOTOpasi OyAEeT OTpakaTh KPYroBOPOT KaKOT0-1100 OMO(PHIBLHOTO

BenlecTBa B Ouocdepe. Hapucosats Ha BatMaHe. [IpuiokuThk npaBusia Urpsl.

Bonpocwi 03 nosmopenus:



HezamKHyTOCTH KpYroBOpOTOB B Onocepe u ee rmraHeTapHOE 3HAUCHHE.

Bpewmst u eMKoCTh OMOT€OXUMHUYECKUX ITUKIOB-TIOTOKOB.

CyTouHble, CE30HHBIE U IPYTHE PUTMBbI KPYTOBOPOTOB.

OpraHoreHHsbli IapareHe3Uc MUHEPAJIOB.

[IpocTpaHCcTBEHHO-BPEMEHHOH psiJi OMOT€0XUMUYECKOM IUKINYHOCTH.
buoxumuueckue,  aHatoMudyeckue W (U3MOJOTHYECKHUE  MEXaHU3MBI
MCIIOJIb30BaHUs KUCIOPO/1a OPTaHU3MaMH.

[IpoucxoxaeHue u 3amacel BoAbl Ha 3eMIIE.

8. JlokanbHble, pernoHalIbHbIE U TTI00aIbHbIe TPOOJIEMBI 3arpsi3HEHUs aTMOC(epsl
COEIMHEHUSIMU CEPBI.
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Tema 5. «BO3HUKHOBEHHUE U HBOJIOLHS OHOChEPHI».
L]enb: TO3HAKOMUTHCS C TEOPUSIMU BO3HUKHOBEHHS M SBOJIIOIMH 3eMiId U 6uochepsl
Mamepuanvi: Hay9HO-TOKYMEHTAIBHBIN GUIbM «PoskaeHne 3eMiIn: ¢ TOYKU 3pEHUS HAYKH)
3aoanue:
[Tpocmotpute PribM «PoxaeHne 3eMiin: ¢ TOYKH 3pEHUST HAYKU» M OTBETHTE Ha BOIIPOCHI.
Bonpocwt ons nposepounoti pabomui:
1. W3 4ero chopmupoBasach 3emiisi 10 MHEHUIO aCTPOHOMOB?
Kak o6pazoBanace 3emis mo mueHuto Toma dnemunra?
Kakoii 6p11a Mo01a51 3emits?
KakoBo 3HaueHue obpazoBasiierocs siapa? B ueM 3akiirodaeTcs ero 3aliura AJis BCero
KUBOTO?
KaxkoB Bo3pact 3emun?
OTMeTbTe OCHOBHBIE ATAITbI BOJIIOIIMH 3€MJTH.
B yem onacHocTh conmHeyHOT0 BeTpa?
Kakas 30Ha 3amumniaer Hac OH COJIHEYHOT 0 BeTpa?
9. Yo mpou301LUIO0 PU CTOJKHOBEHHUH JIYHBI C 3eMIIEH?
10. K ueMy npuBen HaAKJIOH 36MHOM OCH IPU CTOJIKHOBEHHUH JIYHbI C 3emiieii?
11. Kak nosiBunace Boga Ha 3eMJjie 10 MHEHUIO HEKOTOPBIX YUEHBIX?
12. Kakue ayieMeHThI (XHM. COeTUHEHUS ) IEPBOHAYAIBHO COJIeprKaia arMmocdepa mocie
MOSIBJICHUE OKEaHa U OCTHIBAHUS 3eMIIu?
13. Kakum o6pazom 3emiist mosryqusia KUcIopos?

Eal el
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*Venoowcnennoe 3aoanue:
Kakoro MHeHus npuaepxuBaeTech Bbl 0 MOBOY BOSHUKHOBEHHS U SBOIOIUH 3EMIIH U
ouocdepsr? [louemy >TOT MyTh HauboJIee BepHBIN? ONMUIINTE OCHOBHBIE ITAIIbI.
Chopmynupyiite cBorO TOuKy 3peHus B 3 Te3ucax. [IpuBeauTe uMeHa y4eHBIX, BHECIINX
BKJIQJ] B pa3BUTHE JaHHOU Teopuu. [IpuBeanTe HE MEHEe 2 apryMEHTOB, ITOATBEPKTAFOIINX
TAHHYIO TEOPHUIO.

2. Meroanueckne peKOMEHJAIMM 10 OPraHU3allMd  CaAMOCTOSITEIbHOW  PadoThI
CTY/ICHTOB

CamocrosiTenpHbIe PabOTHI TPEACTABISIIOT COOOW OJMH W3 OCHOBHBIX BHJIOB y4eOHOM
JeITeNbHOCTH CTyAeHTOB. Ha coBpeMeHHOM 3Tame o0pa3oBaHUS 3TOMY BHJIY AEATEIbHOCTH
MPUIAETCsl CYLIECTBEHHOE 3HaueHue. BBINONIHEHHEe CcaMOCTOSATENbHBIX padOT CHOCOOCTBYET
CO3HATEIIbHOMY YCBOCHHIO TEOPETHYECKOro MarepHasa, BbIpAaOOTKE HAaBBIKOB pabOThl C
JUTEepaTypoil, MOMOraeT B MOJArOTOBKE K 3aueTy. Kpome TOro, 3T0 OJUH M3 BUAOB TEKYIIETO
KOHTPOJISl B pETUHTOBOI cUCTeMe 00y4eHusl.

OcHOBHasl 4acTh NIpeUIaraeMbIX 3aJaHUil JJIsl CaMOCTOSITEIbHOM paboThl HalleleHa Ha
U3Y4EHHE TEOPETHUYECKOro Mmarepuana. [l camMOCTOSTENBHOTO H3Y4EHHMsS CTyAEHTaM
MIpeJIOKEH MaTepuall, KOTOPhI HE paccMaTpHUBaeTCs Ha JIEKIUSAX WM paccCMaTpUBAETCS JIHILb
0030pHO.

Tpe6OBaHI/I${ K OTYUCTHOCTH:

- Borpoch! 17151 caMOCTOATENBHOTO U3YUYEeHHSI CTYICHThI TOTOBAT B (hopMe JO0KIIaza ¢
npe3eHTanuei. [locne BricTymIeHUs JOKIaAbl 0OCY>KIAIOTCS C TPYIION U pernoaaBaTeeM.



3agaHus A1 CaMOCTOSITeIbHON PadoThl

Yenosek B 6nochepe. Cozmanre HOBOM HOOCHEPHON OpPraHU30BaHHOCTH.

Kocmoc u 6uocdepa.

Yuenue B.U. Bepnanckoro o 6umocdepe 1 HOBoe HAyYHOE MHUPOBO33PCHHE.

CyTouHbI€, CE30HHBIE U IPYTHUE PUTMBI KPYTOBOPOTOB.

buoreoxumuueckue KpyroBopoThl BeEIIeCTBA U TOTOKHM JHEPrMM KaKk OCHOBHOM

MEXaHU3M MOJIEPKaHHUsI OPTraHU30BAaHHOCTH U YCTOHYMBOCTH Onochepsl.

DOTOXUMHUYECKUE MPOIECCHI U KJIUMAT IUIAHETHI.

OpraHoreHHbIN TapareHe3nc MUHEPAJIOB.

PaccenBanue u HUPKYISALNS 3arpsI3HAIONIUX BELIECTB B Onocdepe.

TexHOIOTHH TPOU3BOJICTBA FKOJIOTUYECKHA YHCTOU MPOIYKIIHH.

0. 3nauenue pabor A.M. BoeiikoBa 1 TOHUMAHUSA SHEPIETHYECCKUX IIPOILECCOB

ouocdepe.

11. TloTok »HEpruuM B OSKOCUCTEME uepe3 TpoduuecKkue YpOBHHU, HSHEPreTHUECKUE
OTPaHUYEHUS CIIOKHOCTH TPOPUUECKUX ILIETICH.

12. KubepHeTnyeckue MPUHITUITEI OPraHU3alid OuocQepshl.

13. Tlone ycTOWYMBOCTHU U TOJIE CYIIECTBOBAHUS KU3HU.

14. TlpeacraBnenue 0 OMOreOLEHOTHYECKOM TOKPOBE 3eMITH.

15. Koaomrorus armochepsl, JIntocdepsl, ruapochepst u 6rnochepsr.

16. TlonsiTue o cknaapIBaroleiicss OuochepHO-HOOCHEPHOI LIETOCTHOCTH.

17. Dxonoruueckass OLIEHKa NPUPOJHON cCpelbl U BO3MOXHBIX AaHTPOIOI€HHBIX
MOCIEACTBHUM B LIETSAX ONTUMH3AINH OUOChEpHI.

18. YenoBek u ero muieBbie MOTPeOHOCTH B KAJIOPHUX U OeNKax.

19. CoBpeMeHHBIE  CETbCKOXO3SIMICTBEHHBIE  TEXHOJOTMM U  MpOOJIeMbl  OXpaHbl
OKPYKarOILEH Cpebl.

20. BnusiHure nesTebHOCTH YelIOBEKa Ha TTI00aIbHbIE IPOIECCHl M KITMMAaT Onochepsi.

21. IlponyktuBHOCTH Omochepsl, NMepBUYHAS M BTOPUYHAS TMPOIYKIHUSA, TPOhUUIECKHE
LENU U MUPaAMUJIbIL.

22. IlepBuuHasi MPOIYKTUBHOCTh W OMOMAacca JIECOB, JIyTOB, 00pabaThIBa€MBIX 3EMEIlb,
MOPCKUX M TIPECHBIX BOJOEMOB, OOJOT, MYCTBbIHb; IOZ0OBasi MEpPBUYHAs MPOIYKIHS
MaTEpUKOB U OKEaHOB, OMOC(EPHI B IIETIOM.

23. YenoBek M ero muileBble NOTPEOHOCTH B Kajopusx u Oenkax. HerpaauuumoHHble
HCTOYHUKHU OeJika - OMOTEXHOJIOTHS.

24. TIporHo3bl U CLIEHapHM Pa3BUTHS MUPOBOTO XO3SWCTBA M HaceleHHs Ha Onvkaiiive
100- 200 ner.

25. IIpon3BoACTBO MPOJYKTOB NMUTaHMA Kak mporecc B Ouocdepe. Ilytu nomwiieHus
MPOAYKTUBHOCTH OHOC(EPHI.

26. [IpoGsieMbl M TyTH COXpaHEHHUs] OMOPa3HOOOpPa3Us M HKOJOTHUECKH OOOCHOBAHHOI'O
HEHCTOIUTENFHOTO YCTOWYHBOTO Pa3BUTHSI.

27. BnusiHue NesTeabHOCTH YeJI0BeKa Ha IJ100aIbHbIe IPOLECCHl U KIMMat Ouocdepsl.

28. Yrpo3a cokpalleHHsl MHILEBBIX PECypCOB: 3pO3Us IOYB, Jerpafaius MOYBEHHOTO

IOKpOBa M BOJHBIX pPECypcoB, BO3JeiicTBUe BpenuTeneil u Oone3Hed Ha

CEITbCKOXO3SMUCTBEHHBIE pPACTCHHUsST M IKMBOTHBIX; TEXHOTEHHOE 3arps3HEHUE

OKpY’KaloIlel cpeibl U MPOU3BOICTBO IKOJIOTUUYECKH YUCTHIX MPOAYKTOB MMUTAHUS.
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N3 nanst yaeOHbIE B y4€OHO-METOIUYECKOE TTOCOOUS IO IAaHHOMW JAUCITUTUIHHE:

1.

2.

3.

Heanoea C.A., [{lemenmvesa C.M. Ydenue o ouocdepe [DnexkTpoHHbIN pecypc]: yueOHO-
Meroandeckoe mocooue / ®I'BOY BIIO "Teep. roc. yu-t". - TBepn: TBepckoit
roCy/1apCTBEHHBbIN yHUBepcuTeT, 2013.

Hsanosa C.A., [lemenmvesa C.M., Homoe A.A. OcHOBBI yuenusi o buochepe: YueOHOE
nocobue Juis CTyIeHTOB HampaBieHuil Maructpatypsl 06.04.01 buomorus wu
6axanaspuata 06.03.01 buonorus, 35.03.01 Jlecnoe neno, 35.03.05 CanoBoactso. ['pud
HMC TsI'Y. TBeps: Tsep. roc. yn-t, 2016. 172 c. Tupax 500 3k3., 10,8 1. 1.

Meiicyposa A.®D., Hsanosa C.A. buocdepa: TMpUHIUNBI OpraHU3AMA ¥ OCHOBHBIC
npobnemsl: yueOHoe mocobue. Y. 1. buocdepa kxak rmobasibHas 3KOCHCTEMa 3EMIIH.
TBepb: TBepcKkoil rocygapcTBeHHbIN yHHBepcuTeT, 2017. 156 c.



4. Meiicyposa A.D., Heanosa C.A. Yenosek u 6uocdepa: yuednoe nmocodue. U.1. Yuenue o
6uocdepe. TBepb: TBepckoil rocynapcTBeHHbIN yHUBepcuTeT, 2021. 241 ¢

B nmocobusx OTpPaXXCHBI BCC Pa3aciibl yLI€6HOl"O KypcCa, BKIIFOYCHBI TEMBI JICKIUOHHBIX N
MPAKTUYCCKUX 3aHATHH. I[aHBI METOJHUYCCKHUEC PEKOMCHAAINN 10 opraHu3anvun
CaMOCTOSITEILHOM pa6OTBI, a TaK)KC€ TCCTOBBIC 3aJIaHUS 110 KaXKJI0OMY pasaciay.



INPUJIOXKEHHUE 3

6. YYHEBHO-METOINMYECKOE N UHO®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iuteparypa

OcHOBHas:
1.

3.

Epemuenko, O. 3. Yuenue o 6uochepe: yueonoe mocodue s By3os / O. 3. EpemueHko. — 3-¢
u3d., mepepab. u mon. — Mocksa: MzpatensctBo [Opaiit, 2021. — 236 c¢. — (Bricuee
obpazoBanme). — ISBN 978-5-534-08283-8. — Tekct: amektporHsiid / ObC FOpaiiT [calT]. —
URL: https://urait.ru/bcode/474242

Bormanos, U. Y. OcHoBEI yueHust o 6uocdepe : yueoHOe mocodue : [16+] / U. U. bornanos ;
OMcKkuil ToCy1apCTBEHHBIH MeAarornyeckuii yuuBepcuret. — OMck : OMCKuil Tocy1apCTBEHHBIN
nemgarorudecknii yauBepcuter (OmITIY), 2019. — 248 c. : wn., tabm. — Pexxum gocryma: 1o
nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=616145

Konecnukos, C.1. Yuenue o 6uoctepe: yueOnnk / Konecankos C.1. — Mocksa: KaoPyc, 2020.
— 177 c. — ISBN 978-5-406-07499-2. — URL.: https://book.ru/book/934001

JlomoHUTEIbHAS:
1.

l'unsipoB, A. M. Dkonorust 6unocdepsl: yaedHoe mocodue / A. M. T'unsipos ; mop penakuueii . B.
Kapenuna, JI. B. [Tonumyka. — MockBa: MoCKOBCKHI TOCYJapCTBEHHBIN YHUBEPCUTET UMEHU
M.B. JlomonocoBa, 2016. — 160 c. — ISBN 978-5-19-011081-4. — TekcrT: meKTpOHHBIH //
OnekTpoHHo-OubmMoTeunas cucrema IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/97530.html

DKoJorus: y4eOHUK U pakTUKyM Jutst By30B / A. B. Totaii [u ap.]; mon obmielt penakiueit A. B.
Toras, A. B. KopcakoBa. — 5-e u3., mepepa0. u qorr. — Mocksa: U3narensctBo FOpaiir, 2021.
— 352 ¢. — (Bpnicmiee oOpazoBanue). — ISBN 978-5- 534-01759-5. — TekcT: 371€KTpOHHBIH //
OBbC HOpaitr [caiit]. — URL: https://urait.ru/bcode/468485

Aromun, I'. A. YcToitunBoe pasputre: 4enoBek u ouocdepa: yueoHoe mocodue / I'. A. Aroawn, E.
E. ITyproBa. — 3-e u3n. — Mocksa: JlabopaTopus 3uanmii, 2019. — 110 ¢. — ISBN 978-5-
00101-627-4. — Tekcr: 31eKTpOHHBIH // DnekTpoHHO-O0nbIroTeuHas cucrema [IPR BOOKS:
[caiit]. — URL: http://www.iprbookshop.ru/88489.html
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9. CBeieHusi 00 00HOBJIEHMH padoyeii MPOrpaMMbl AUCHUILVIMHBI (M1 MOAYJIs)

Onucanmne
BHECEHHBIX
H3MeEHEeHHU

Oo0HoBJIeHHBIH pa3aen padoueit
NMPOrpaMMbI AUCHHUIIUHBI

PexBU3MTHI JOKyMEHTA,
yTBepAUBIIEro
U3MEHeHns

[lepeyeHs NpOrpaMMHOTO B nepeuens [IpoTokou 3acenanus Kapenpsl
obecrieueHus [IPOrpaMMHOr0O O0otanuku Ne 8 ot 26.04.2024 r

oOecrieueHus 100aBiIeH
MHOTO(GYHKIIMOHATEHBIN
enakrop ONLYOFFICE
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