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1. IEJU U 3AJIAYM JUCIUATLINHBI

1.1 | Henp mucuumminHabel —c(hOPMUPOBATH KOMIUIEKC HAyYHBIX 3HAHUI M MPeICTaBICHUN 0 Ouocdepe u COBpeMeHHBIX
OouocdepHbIX mpoleccax Ha 0a3ze Ouoreoxumuueckoi koHmenuu B.. BepHanckoro /st CHCTEMHOW OIEHKH
TCONOJIMTHYCCKUX SBICHUI U IPOTHO3a NOCICICTBHI Pean3aiiuil COUUATbHO-3HAYMMbIX IIPOCKTOB

3amauu:

3amagamMy OCBOCHHUS JUCIUILTAHBI SBIISIOTCS:

1) chopMupOBaTh MPEACTABICHHE O BKJIAJC OTEYCCTBEHHBIX YYCHBIX B CO3[aHHE HOBOTO HAYYHOTO MHPOBO33DCHHS, B
pa3BHUTHE COBPEMEHHOW KOHIISMIIMM €CTECTBO3HAHUS; 00 UCTOYHHKAX OHMOChHEpHBIX MPEACTABICHHH, HOBOW Mapaaurme
OTHOIICHHUS YeJIOBEKa K OKPYXKarollel ero cpene;

2)IO3HAKOMHUTh C OCHOBHBIMH TIOJIOKCHHSIMH OuochepHoit  konneniuu B. 1. Bepuazackoro; o npeaenax ouocdeps! u ee
¢byHKIMAX; 0 QyHIAMEHTATBHBIX CBONCTBAX U IUTAHETAPHBIX (DYHKUHMSX )KUBOTO BELIECTBA; O 3aKOHOMEPHOCTSIX BOJIIOLUHU U
JTanax pa3BUTHS KU3HM Ha 3emiie; 0 (PYHKIHUAX M 00 YpOBHIX OpraHu3ainuu Ouocheprl; 0 OMOrcOXMMHYECKHX IUKIAX B
ouochepe U HSKOJIOTHYSCKON 3HAYUMOCTH OHOTCOXMMHUYECKUX KPYTOBOPOTOB OHOTCHHBIX JIJIEMEHTOB; O TpaHC(hOopManuu
o6uocdepsl B Hoochepy, XapakTepe pa3BUTHs OOIIECTBA U MPHUPOIBI HA COBPEMEHHOM 3Tarie pa3BUTUsI OMOC(epbl, 00 OCHOBHBIX
MOJIOKEHUSAX «YUeHHUs1 0 Hoochepey.

3) moka3aTh 3HaYCHHE YYCHHUS O Onocdepe Kak eCTeCTBEeHHOHAYYHOH 0a3bl ISl pEIICHHsI MPOOICMBI OLEHKH IKOJOTHYCCKUX
[IPE/ICIIOB Pa3BUTHUS YEIOBCUCCKON [[MBHIH3AIINN.

4) HAyYNTHh yCTaHABIMBATH B3aUMOCBS3b MEXKIY AESTCIBHOCTHIO YSIIOBEKA U COCTOSIHUEM CTPYKTYPHBIX KOMIIOHCHTOB
6rocdepsl; IPUMEHTH MOJYUYCHHBIC 3HAHUS JJISI PEIICHHS 33134 MPO(ECCHOHANBHOM eI TENbHOCTH, 00ECICYHNBATOIIIX
MIPAKTUYECKYIO pealli3alMi0 COXPAHEeHNUS CYIIECTBYIOIIEro paBHOBECHs B Onocdepe.

5) chopMHUpOBaTH MpPEJACTABICHUE O XapaKTepe U JUHAMHKE OCHOBHBIX IMPOILECCOB, MPOUCXOIAINX B OHocdepe, o eanHCTBE
BCET0 HBOTO U HEXKMBOTO, U HEBO3MOXKHOCTH BBDKHBAHUS YeIOBEeYeCTBa O€3 COXpaHeHUsT OHOoChephl.

2. MECTO JUCHHUIIINHBI B CTPYKTYPE OOII

Huxn (paznen) OIT: | B1.0

2.1| TpeboBaHus K NpeIBAPUTEIbHOM MOATOTOBKE 00y4aIOIIEr0Cs:

2.1.1 | buoskoiorus

2.1.2 [YacTHas 3K0JI0THS (3KOJIOTHS OaKTepHil, [puOOB, paCTECHUH, JKUBOTHBIX )

2.2 | JucunnmimHbl (MOAYJIH) U IPAKTHKH, 1JI51 KOTOPBIX OCBOEHHUE TAHHOMH T CIUIIJIMHBI (MO/LYJIs1) HEOOX0AUMO KaK
npeAecTByoNee:

2.2.1 | I'noGanbHble HKOJIOTHYECKUE TPOOIEMBI

2.2.2 | CoBpeMeHHBIE ITPOOJIEMBI B OUOJIOTUU

2.2.3 | CormmanbHas 3KOJIOTHS

2.2.4 | DK0NOrn4ecKuii MOHUTOPHUHT C OCHOBAMH OMOMHIMKALIMK U OMOTECTUPOBAHHUS

3. IIJIAHUPYEMBIE PE3YJIbTATBIOBYUYEHUA IO JUCHUIIJIMHE, COOTHECEHHBIE CIINIAHUPYEMbBIMH
PE3YJIbTATAMU OCBOEHMS OBPA3OBATEJILHOM ITPOTPAMMBI

OIIK-3.1: TIpumMeHsieT 3HAHNE OCHOBHBIX (PMJI0CO(PCKUX KOHIENMIUI KJIACCHYECKOT0 U COBPEMEHHOT0 €CTECTBO3ZHAHMS U
OCHOB y4eHHs 0 Ouocdepe AJ1si MOIeJIMPOBAHUSA U MPOTrHO3a Pa3BUTHSA OMocepHBIX MPOLECCOB

OIIK-3.2: le/lMeHﬂeT METOAbI CHCTEMHOI'0 AaHAJU3A NJIH OICHKH IKOJIOTHYE€CKUX HOCJ’[eZ[CTBPIﬁ aHTpOHOFeHHOﬁ
JACATCIBHOCTH

OIIK-3.3: UcnoJib3yeT MeTOA0/10THI0 NPOTrHO3UPOBAHUS IKOJOIMYECKHUX MOCJeACTBUIl pa3BUTHS U30PaHHOIM
npogeccnoHaJIbHOM cepbl M BHIOHPAET NIYTH ONTUMH3AIMHU TEXHOJOTHYECKUX PelleHU i C MO3UIM i IKOJI0THYeCKOM
0€30IacHOCTH

4. CTPYKTYPA U COAEPXAHUE JUCIHHUITIMHBI (MOIY JIST)

Kon HanmeHnoBaHue pa3ieoB U TeM Bup 3a- | Cemectp | HacoB | UcTtounuku | Ilpumeuanue
3aHATHSA HATHUSA / Kypc

Paszpnen 1. Beeaenne. Ilonsitue 6nocdepsl.

11 Tlonstue Ouocdepsnt. JKuBoe BemecTBo Kak Jlex 1 2
COBOKYITHOCTB BCEX OpPTraHM3MOB. THIIBI BEIIECTB B
ouocdepe.

1.2 Buocdepa u rpanunst XKuzau. Kocmoc u 6uocdepa. IIp

13 Buocdepa u rpannns XKusau. Kocmoc u 6uocdepa. Cp

1.4 ITonstue 6uocdepst. XKupoe BelecTBO Kak Cp 1 6
COBOKYITHOCTb BCE€X OpPraHU3MOB. THIIbI BELECTB B
6uocdepe.

15 Yenosek B 6uocepe. Yuenue B.1 Bepuazackoro o Jlex 1 2
6uocdepe.
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1.6

UYenosek B 6nocdepe. Yuenue B.U Bepuanckoro o
o6uocdepe.

Cp

Paznen 2. Buoxumuyeckue npouecchbl B 6uocepe.

2.1

Kpyrosopor Bozsl. Oco6eHHOCTH (hU3HKO-
XUMHUYECKHX CBOWMCTB BOJBI U €€ OHOJIOTHIECKOe
3HaueHHE.

Kpyrosopot yrinepoaa. buonornueckoe 3nauenue
yriaepoaa. Oco0eHHOCTU KPYTOBOPOTa B BOJHBIX U
Ha3eMHBIX 3KOCHCTEMaX.

Kpyrosoporkuciopona. buonorndeckoe 3HaueHne
KHcIopoa. bruoxnmuueckue, aHaTOMHU4ecKHue U
(bu3nonornueckre MexaHu3Mbl

Kpyrosopot azora. ®ukcamus a3oTa 1 BOBIeUCHUE
€ro B OMOre0OXUMHUYECKHI KpyroBopoT. [IpoGiiembl
3arpsi3HEHUS OKPY KaIOIeH Cpe/Ibl COSMHCHISIMA
asora.

Kpyrosoport ¢ocdopa. buonoruueckast poib
dbocdopa. Dochop kak TUMUTHPYIOLTHI DaKTOP.
KpyroBopot cepri. buonorunaeckoe 3HaueHNUE CEepHI.
PesepBHbiit houa cepol. [Ipo6iieMbl 3arpsi3HEHUs.
aTMoC(epsl COCAUHCHHUSIMH CEpPBHI.

Jlex

2.2

Kpyrosopot Boasl. Oco6eHHOCTH (HUUKO-
XUMHUYECKHX CBOWMCTB BOJBI U €€ OHOJIOTHIECKOe
3HaYCHHE.

Kpyrosopot yrinepona. buonorudeckoe 3HaueHme
yriaepoaa. Oco0eHHOCTU KPYTOBOPOTa B BOJHBIX U
Ha3eMHBIX 3KOCHCTEMaXx.

Kpyrosoport kuciopoaa. buonoruueckoe 3HaueHue
KHCIopoa. bruoxnmuueckue, aHaTOMHYeCKHe U
(bu3HonornuecKre MeXaHu3Mbl

KpyroBopot azora. ®ukcanus a30Ta ¥ BOBICUSHHE
€ro B 0MOreoXUMHUECKUN KpyroBopoT. [IpoGnembl
3arpsi3HEHUS OKPY>KaIOLIeH cpeibl COe INHEHUSIMU
azoTa.

Kpyrosopot docdopa. buonornyeckas poisb
dbochopa. Dochop kak TUMUTHPYIOLTHE BaKTOP.
Kpyrosoport cepsl. bruonornueckoe 3HaueHNE CEPBI.
PesepBHbiit hona cepol. [IpobiieMbl 3arpsi3HeHUs.
aTMoc(epbl COCTUHEHUSIMH CEPHI.

Ilp

2.3

Kpyroeopot Bozbl. OcobenHocTr HHU3UKO-
XUMHUYECKHX CBOWCTB BOJBI U €€ OHOJIOTHIECKOe
3HAaYCHHE.

Kpyrosoport yrinepoaa. buonornyeckoe 3HaueHue
yriaepoaa. Oco0eHHOCTU KPYTOBOPOTa B BOJHBIX U
Ha3eMHBIX YKOCHCTEMax.

Kpyrosoport kuciopoaa. buonornueckoe 3HaueHue
KHCIIopoa. buoxnMuueckue, aHaTOMUYeCKHe U
(bu3HoNnorHUecKre MeXaHU3Mbl

KpyrosopoT a3ora. @ukcanus a30Ta ¥ BOBJIEUEHUE
€ro B 0MOreoXMMHUECKUH KpyroBopoT. [IpoGiemsl
3arps3HEHUS OKPY KaIOIIeH cpeibl cCoe IMHEHUSIMHU
asoTa.

Kpyrosopot docdopa. buonoruueckas posb
dbocdopa. Pochop kak TUMATHPYIOMUI GakTop.
Kpyrosopot cepbl. buonoruueckoe 3HaueHHE Cephl.
PesepBHEIit poHT cephl. [IpobieMbl 3arpsiI3HEHHS
atMoc(epbl COCTUHEHUSIMH CEPHI.

Cp

Pa3neu 3. [I0TOK 3HepPruu U NPOAYKTUBHOCTH
IKOCHUCTEMBbI

3.1

OcHoBHbIE BUIBI PHEPTUH B Onochepe.lcrounnku n
MIOTOKU YHEPTUH B OMOJIOTHYECKHUX CHCTEMAX;
WCIIOJIb30BaHUE SHEPTUU B ONOXUMUYECKHX
npoueccax. IIoTok 3Hepruu B 5)KOCUCTEME Uepe3
Tpoduyeckrue ypoBHH, 3P PEKTUBHOCTD SKOCUCTEM,
MUPaMUJbI YUCEll, OMOMAcC U 3HEPTUU B DKOCUCTEMAX,
JHepreTvka "macTOMIHBIX" U " IeTPUTHBIX"
TpOopUYECKUX IICTICH.

Jlex
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3.2

OcHOBHBIE BUJIbI 3HEPTUU B Ouochepe.McTounuku u
MIOTOKH YHEPTHH B OMOJIOTHYECKHUX CHCTEMAX;
WCIOJB30BAaHUE JHEPTUU B OMOXHUMHYECKUX
npoueccax. IIoTok 3Hepruu B 5KOCUCTEME Uepe3
Tpoduyeckrue ypoBHH, 3P PEKTUBHOCTD SKOCHCTEM,
MUpPaMHIBI YHcell, OnoMace v 9HEPTUHU B IKOCHCTEMAX,
JHepreTka "macTOUIHBIX" U " NeTPUTHBIX"
TpopUYECKUX IICTICH.

IIp

3.3

OcHOBHBIE BUJIbI 3HEPTUHU B Onocdepe.licTouHnkm 1
MOTOKU YHEPTHH B OMOJOTHYECKUX CUCTEMAX;
WCIOJIb30BAaHUE SHEPTUU B OMOXUMHUYIESCKHX
nporeccax. IIoTOk 3Hepruu B 5KOCHCTEME Uepes
Tpoduveckrue ypoBHH, 3O PEKTUBHOCT SKOCHCTEM,
MUpPaMHIBI YHcell, OnoMace U 9HEPTUHU B IKOCHCTEMAX,
JHepreTHka "macTOUIHBIX" U "AeTPUTHBIX"
Tpoduueckux nemnei.

Cp

Pa3znen 4. Bo3HUKHOBEHHUE H IBOJTIOIUA OHocdepsl.
Kocmuueckue npeanocsliku ¢GopMupoBaHus
3emuu.

41

Opouorus 6uocdepsl. [IpedroTHYecKast SBOTIOLHUS.
BuoTnueckuii 3rar 3BOFOIUH. DBOIIOLHS 1O CIIOCO0Y
MOJTyYEHUS SJHEPTUU. DBOIOIHSI IPOKAPHOT.
DBoro1HS 9yKaproT. OCHOBHBIE YePThI IBOIIOLUN
pacTeHuii. DBOFOLUSI MHOTOKJIETOYHBIX )KUBOTHBIX.
JlearensHOCTh YeIOBEeKa M BOJIIOIHUS OHochepsl

Jlex

4.2

Opoumotus 6uocdepsl. [IpedroTHYecKast SBOTIOLHUS.
BuoTtudeckuii 3Tan 3BOTONNNA. DBOJIOLHS IT0 CIIOCO0Y
MOJTyYEHUS DHEPTHU. DBOIOLHSI IPOKAPHOT.
DBoro1HS 9yKaproT. OCHOBHBIE YEePThI IBOIIOLUN
pacTeHuil. DBOIFOIHS MHOTOKJIETOYHBIX )KHUBOTHBIX.
JlesTenbHOCTD YeJI0BeKa U IBOJIONHUS Onocheps

Cp

4.3

MeTeopuTsl: cocTaB, TaaBHbIe (a3bl, IPYIIIHL.
IInaneTsl: OCHOBHBIE CBOMCTBA, KiIaccuUKanus
wiaHeT. Actepousl (C - acTepouIbl, S - aCTEPOUIbI).
AtomHbIe cooTHOIICHHST B COTHEYHO! CHCTEME.
O6pazoBanue COJTHEYHOW CHCTEMBI.

Jlex

4.4

MeTeopuTsl: cocTas, TaaBHbIE (a3bl, TPYIIIHL.
IInaHeTHl: OCHOBHBIE CBOWMCTBA, KiIaccH(DHUKAIIHS
wiaHeT. Actepousl (C - acTepouIsl, S - aCTEPOUIbI).
AtomHbIe cooTHOLIeHHS B COJTHEUHOU CHCTEME.
O6pazoBanre COJTHEYHOW CHCTEMBI.

Ilp

4.5

MeTeopuTsl: cocTas, TIaBHbIE (a3bl, TPYIIIIHL.
IInaneTsl: OCHOBHBIE CBOMCTBA, KiIaccuUKanus
waHeT. Actepounsl (C - acTepousl, S - acTepoubl).
Atomuble cooTHOIIEHUS B COTHEUHOH cucTeMe.
O6pazoBanre COTHEYHOW CHCTEMBI.

Cp

Pa3nen 5. OpranunzoBaHnHocTh 6nocdepsbl

51

Konnenmus B.1. Bepranckoro o 6uocdepe xak
IUTaHeTapHOM opranuzanuu. Oprannzanus 6uocdeps
U KOCMOC, IIJIAHETHO-KOCMUYECKHAE OCHOBEI
opraHu3anuy Xu3HU. [IpocTpaHcTBeHHAs
opraHu3anus 6Hocdeps!, BpeMeHHas! OpraHU3aIHs U
CHHXPOHHM3AIHUS [IPOLECCOB B OMOCHCTEMAX.

Jlex

5.2

Konnenmus B.1. Bepnanckoro o 6uocdepe xak
IUTaHeTapHOM opranuzanuu. Opranuzanus 6uocdeps
1 KOCMOC, TJIAHETHO-KOCMUYECKHE OCHOBBI
opraHu3anuu ku3Hu. IIpocTpaHcTBeHHas
opraHu3anus 6nocdeps!, BpeMeHHas! OpraHU3aIHs U
CHHXPOHH3ALHS IIPOLECCOB B OMOCHCTEMAX.

Cp

Pa3nen 6. Pacnipenesienne ;)KUBbIX OPraHUu3MoOB B
MupoBoM OKeaHe U HAa MaTepPHKAaX.
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6.1

Pacnipenenenne 0CHOBHBIX KJIACCOB KMBOTHBIX IO
cpenam obutanusa. OCHOBHBIE 9KOIOTHIECKIE 30HBI
MupoBoro okeaHa. OCHOBHBIE 3KOJIOTHYECKUE
TpyIIIbl OPTraHUYECKOM XKU3HU B OKeaHe (IJIaHKTOH,
HEeKTOH, 6eHroc). Kpyrosopor xu3nu B MuposomM
OKeaHe.

Jlex

6.2

Pacnipenenenne OCHOBHBIX KJIACCOB )KHUBOTHBIX IO
cpenam oouranus. OCHOBHBIE 9KOJIOTHYECKHE 30HbI
Muposoro okeana. OCHOBHBIE SKOJIOTHYECKHUE
TPYNIIBI OPTaHUYECKOH KU3HU B OKeaHe (TUIAHKTOH,
HEeKTOH, 0eHToc). KpyroBoport xu3Hu B MupoBom
OKeaHe.

Ilp

6.3

PacnipeneneHre OCHOBHBIX KJIACCOB KHUBOTHBIX MO
cpenam ooutanusi. OCHOBHBIE 3KOJIOTHUECKHUE 30HbI
Muposoro okeana. OCHOBHBIE SKOJIOTHYECKHE
TPYNIIBI OPTaHUYECKOH KU3HU B OKeaHe (TUIAaHKTOH,
HEKTOH, 6eHToC). KpyroBoport xu3Hu B MUpOBOM
OKeaHe.

Cp

6.4

Pacnipenenenne »UBBIX OPTaHU3MOB Ha MaTepPHKaX.
Dxosoruueckue GpakTopsl. bBuoMacca KHUBOTro
BelIeCcTBa Ha cyile. bruonornyeckas mpoayKTHBHOCTh
30HAJIbHBIX THIIOB IIOYBEHHO-PACTUTEIIBHBIX
(dbopmanuii 3emHoro mapa. HazeMHbIe 9KOCUCTEMBI
(6uOMBI), pacrpe/ieNICHHE Pa3InYHbIX THIIOB
PaCTHTEIHLHOCTH: 30Ha apKTUIECKHX ITyCTHIHD, 30Ha
TYHJIPHI, JIECOTYHAPA, 30HA Taliry, 30Ha CMEIIaHHbBIX U
LIUPOKOJIMCTBEHHBIX JIECOB, 30HA CTEIEH,
CpeAr3eMHOMOPCKAs 30Ha, 30Ha MTyCThIHb, 30HA
TPONHMYECKUX ITYCThIHb, BIaKHBIC TPOITUYECKHE JIeca,
MaHTPOBasi paCTUTEIBHOCTh. BRICOTHASI TOSICHOCTD
JnaHamagToB.

Jlex

6.5

PacnipesieneHne )UBBIX OPIraHU3MOB Ha MaTepPHKaX.
Oxonorudeckue (hakTopsl. bruomacca »xuBoro
BEIIECTBAa Ha cyIre. bruonornyeckas mpo yKTUBHOCTD
30HAJIBHBIX THIIOB MOYBEHHO-PACTUTEIBHBIX
dbopmanuii 3emHoro mapa. HazeMHbIe 9KOCHUCTEMBI
(6uoMBI), pacrpeieNIeHHe pa3InYHbIX THIIOB
PaCTUTEIHHOCTH: 30Ha aPKTHYECKUX MYCTHIHD, 30Ha
TYHJIPBI, JIECOTYHAPA, 30HA Talry, 30Ha CMEIIaHHbBIX 1
[IMPOKOJIMCTBEHHBIX JIECOB, 30HA CTEIIEH,
CpeIn3eMHOMOpPCKas 30Ha, 30Ha IyCTHIHB, 30HA
TPOITMYECKUX MyCTHIHb, BIIQYKHBIE TPOIIMIECKHUE JIeca,
MaHIrpoBasi paCTUTCIbHOCTD. BricoTHas HOsSICHOCTh
naHamagToB.

Ilp

6.6

Pacnpenenenue xUBBIX OPraHU3MOB Ha MaT€pPHUKax.
Dxonorudeckue paxkropsl. buomacca xxuBoro
BEILIECTBA Ha cyIie. buonoruyeckas npogyKTUBHOCTD
30HAJILHBIX THIIOB TIOYBEHHO-PACTUTEIIBHBIX
(dbopmanmii 3emHoOro mapa. HazeMHbIe 9KOCHCTEMBI
(6uoMBl), pacrpeieNieHle pa3InYHbIX TUIIOB
pPacCTUTENBHOCTH: 30Ha apKTHYECKUX ITyCTHIHB, 30HA
TYHJIpPBI, JIECOTYHAPA, 30HA Taliru, 30Ha CMELIaHHbIX U
IIMPOKOJIMCTBEHHBIX JIECOB, 30HA CTEIeEH,
CPEeIM3eMHOMOPCKAs 30Ha, 30HA IYCTHIHb, 30Ha
TPOIUYECKUX MyCTHIHb, BIQKHBIC TPOIIMIECKUE JIeca,
MaHTPOBas PaCTUTEIBHOCTh. BBICOTHASI TOSICHOCTH
nmaHamadToB.

Cp

Pa3znen 7. Hoocdepa. HoBasi 3B0JIIONMOHHAS
cragus ouocdepsl.

7.1

Konnenmuu nHoocdeps 3.JIepya, [Tvepa Teitsapa, de
[lapnena u B.. Bepnaackoro. YepTsl cxoncTsa u
paznuuns. buocepHo-HoochepHoe yuenue B. 1.
Bepnazckoro. buocdepno-nHoochepnoe yuenue B.1.
Bepnaackoro

Jlex
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7.2

Konuenuuu Hoocdepst D.JIepya, [Ibepa Tetisipa, [e
lapnena u B.I. Bepnaackoro. UepTsl cxoncTsa u
paznuuus. buochepHo-HoochepHoe yuenue B.H.
Bepnazackoro. buocdeprno-Hoocheprnoe yuenue B.1.
Bepnanckoro

Cp

Paznen 8. Dkooruueckne cucTeMsl onochepst n
4yeJIOBeK

8.1

[MpoaykTuBHOCTH OMOCHEPHI, IEpPBUYHAS U BTOPUIHAS
MPOYKIHS, TPOGUIECKHE LENTH K TUPaMUIBL. Y POBHH
noTpebeHus1, GuoMacca pacTUTEILHOSITHBIX U
XUIIHBIX )XUBOTHBIX. MHUPOBasi MPOyKTUBHOCTh
CEJIbCKOI'0 XO35HCTBA.

Jlex

8.2

[IponykruBHOCTH OMOCHEPHI, IEpBUYHAS U BTOPUIHAS
MPOAYKLIHS, TPOPUUECKUE NENH U MUPAMUJIbL. Y POBHU
noTpebiaeHus, buoMacca pacTUTEIbHOSIHBIX U
XHUIIHBIX )KUBOTHBIX. MUpPOBas MPOIYKTUBHOCTh
CEJIBbCKOT0 X035MCTBA.

Cp

8.3

TIpou3BOJICTBO NPOIYKTOB MUTAHUS KaK IPOLECC B
o6uocdepe. [1yTH NOBBIMICHUS POAYKTHBHOCTH
o6urocdepsl. COBpeMEHHBIE CEJIbCKOXO03SICTBEHHBIC
TEXHOJOTHH U IPOOJIEMBI OXpaHbl OKpY Karomei
cpezbl. YTpo3a COKpalleHHs MUIICBBIX PECYPCOB;
TEXHOTCHHOE 3arps3HCHHE OKPYIKaroIeil cpessl U
MPOHU3BOJCTBO SKOJIOTHYECKH YUCTHIX IPOTYKTOB
MUTAHUS.

BnnsiHue nesiTenbHOCTH YelloBeKa Ha Ti1o0a bHbIe
MpOIIECChl U KITUMaT duocdepsl.
DKCHOHEHIINAIBHBIN POCT HACEIEHUS 3€MIIH U €TO
HpeeyIbl, 3aBHCUMBIC OT OTPAaHUYCHHOCTH PECYPCOB
6uocdepsl. [TporHo3b! U cieHapUU pa3BUTHUS
MUPOBOTI'0 X034HCTBa U HaceneHus Ha Onuxaiimue 100
-200 ner.

Konuenmus ycroitunBoro pazsurus. KoHuenms
nepexona Poccuu x ycToiunBOMY pa3BHTHIO U
MEXaHH3M €ro JOCTHIXCHHUA.

Ilp

8.4

TIpou3BOICTBO NPOIYKTOB MUTAHUS KaK IPOLECC B
ounocdepe. [TyTn MOBBIIIECHUS TPOIYKTUBHOCTH
onochepsl. CoBpeMEHHBIE CENbCKOX03SCTBEHHEIE
TEXHOJOTHH U POOJIEMBI OXPaHbl OKpY Karomei
cpezpl. YTrpo3a COKpallleHHs MUIIEBBIX PECYPCOB;
TEXHOTCHHOE 3arpsi3HEHHE OKPYIKaIOIIeH cpesbl n
MPOHM3BOJCTBO IKOJIOTHYECKH YUCTHIX IPOTYKTOB
MUTAHHS.

BunsiHue nesiTenbHOCTH YelloBeKa Ha TiTo0aIbHbBIe
MPOIIECCHI U KITUMaT 6uochepsl.
DKCTIOHEHIIMATBHBIA POCT HACENICHHUS 3EMIIH U €T0
Hpeesibl, 3aBUCUMBIC OT OTPAHUYCHHOCTH PECYPCOB
6uocdepsl. [TporHO3bI U CLICHAPUU Pa3BUTHS
MHUPOBOT'0 X034HCTBAa ¥ HaceneHust Ha Ommxaiimue 100
-200 ner.

Konuenmus ycroiuuBoro pazsutus. KoHuemnms
nepexona Poccnu x ycToHYMBOMY pa3BHTHIO U
MEXaHH3M €ro JOCTH)KCHHSL.

Cp

5. ONEHOYHBIE MATEPHAJIBI IUIS1 MTPOBEJEHUSA TEKYIIEU U ITIPOMEKXKYTOYHOU ATTECTAIIUM

5.1. OueHouHble MaTepUAJIbI AJIsl IPOBE/IEHU TeKyllel aTTecTAlUU

HpI/IMGpI)I OLCHOYHBIX MAaTCPHUAJIOB JJIA IPOBECACHUA TeKyHIefI aTTeCTallu NPUBCACHBI B ITPHUIJIOKCHUN 1.

5.2. OueHo4HbIe MaTepUAJIbI AJI51 IPOBEIEHUS MPOMEKYTOUHOM aTTecTalMu

HpI/IMepI)I OLCHOYHBIX MAaTCPHUAJIOB JJIA IPOBECACHUA HpOMe)KyTO‘-IHOI‘/'I ATTCCTAalluU IPUBCACHBI B IIPUJIOKCHU N 1.

6. YHEBHO-METOJUYECKOE 1 THOOPMAINIMOHHOE OBECIHHEYEHUE JUCHUIIJIAHBI (MOAY JIS)

6.1. Pexomenayemas Jqureparypa

6.2. IlepeyeHn pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTu "UHTepHeT"
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crp. 9

o1

MEXIUCITUTUTMHAPHBINA HAYIHBIN U MPUKIaIHOM )ypHan "bruocdepa':_http://21bs.ru/index.php/bio

22

MUHHCTEPCTBO MPUPOIAHBIX PECYPCOB U 9KojI0THH Poccuiickoit @emeparuu: http://www.mnr.gov.ru/

33

Hauwnonansusriii moprai «IIpupoaa Poccumy»: http://www.priroda.ru/

24

Wurepuer-noptan BUOIAT: http://biodat.ru/

6.3.1 Ilepeyens MPOrpaMMHOI0 obecneyeHust

6.3.1.1

Microsoft Windows 10 Enterprise

6.3.1.2

Microsoft Office npodeccronanphblii mtoc 2013

6.3.1.3

Kaspersky Endpoint Security 10 mis Windows

6.3.1.4

Adobe Reader X1 (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

6.3.2 CoBpeMeHHbIe podeccuoHAIbHbIE 0a3bI JaHHBIX U HH(POPMALMOHHbIE CIPABOYHbIE CHCTEMBI

6.3.2.1

9BC «ZNANIUM.COM»

6.3.2.2

DBC «OPAUT»

6.3.2.3

OBC «YHuBepcuTeTcKas OMOINOTEKa OHIANHY

6.3.2.4

9BC IPRbooks

6.3.2.5

DBC «Jlaapy»

6.3.2.6

O9BC BOOK.ru

6.3.2.7

OBC TI'Y

6.3.2.8

Hayunas anekrponnas 6ubnunoreka eLIBRARY.RU (moanucka Ha )KypHab)

6.3.2.9

Penoszurapuit TBI'Y

6.3.2.1

BuptyanpHbli UMTaIbHBIN 327 quccepTanuii Poccuiickoii rocynapcrsennoi ouonunorexu (PI'b)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIJIMHbBI (MOAYJIsT)

Aynuropus OGopynoBanue

5-226 MYJIBTUMEIUHHBIN KOMIIJIEKC, IEPEHOCHOM HOYTOYK, yueOHasi Me0eslb, MUKPOCKOIIBI, IEPEHOCHBIE JTAMIIbI

5-318 MYJIbTUMEIUNHHBIN KOMIUIEKC, IEPEHOCHOH HOYTOYK, yueOHas MeOelb

8. METOAUYECKHUE MATEPHAJIBI JJIS1 OBYYAIOIIUXCS IO OCBOEHHUIO JUCIIUITJIMHBI

Meroaundeckue MaTepualbl IPUBEACHBI B IPUIIOKEHUH 3.
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MNPUJIOKEHHE 1

5. OHEHOYHBIE MATEPHUAJIBI JUIA ITIPOBEAEHUSA TEKYIIEU 1
5.1. OneHo4Hble MaTepHAJIbI VISl IPOBEIeHUs TeKYIIeH aTTecTalun

Tembl pedepatoB

arOdE

©®~No

10.
11.
12.
13.
14.
15.
16.

17.
18.

19.

20.

21.

22.
23.

24.

25.
26.

217.

Yenosek B 6nochepe. Co3ganue HOBOM HOOCHEPHOU OpraHU30BaHHOCTH.

Kocmoc u 6uocdepa.

Yuenne B.U. BepHaackoro o 6uocdepe 1 HOBOE HAYYHOE MHUPOBO33PCHHE.

CyTouHbI€, CE30HHBIE U IPYTHe PUTMbI KPYTOBOPOTOB.

KpyroBopoThl OMOT€HHBIX JIEMEHTOB M UX AHTPOIIOTC€HHAS MO AU (DUKAITHS:
ra3o00pa3HOro U 0CaJOYHOr0 UKIIOB, MAKPO- U MUKPOIJIEMEHTOB.

OpraHoreHHbli IapareHe3uc MUHEPAJIOB.

PaccenBanue v HUPKYIISILINS 3arpsI3HAIONIMX BEIECTB B Ouocdepe.

TexHosornu Npor3BOJACTBA IKOJOTUYECKH YUNCTOW MPOAYKIIMH.

3nauenue pabot A.M. BoeilikoBa i MOHUMAaHUS YHEPTETHUECKUX MPOIIECCOB B
ounocdepe.

[ToTok sHEpruu B 3KOCcHCTEME UYepe3 TPohUIECKUEe YPOBHU, YHEPTeTHUECKUE
OTPaHUYEHUS CIOKHOCTH TPOPUIECKUX LICTIEH.

KubepueTnueckue MpUHIUIIBI OPTaHU3AH OHOCQEpPHI.

[Tone ycTOM4YMBOCTH U I10JI€ CYLIECTBOBAHUS KU3HHU.

[IpencraBnenne o GHOTEOIIEHOTHYECKOM TTOKPOBE 3EMIIH.

Koaomronus armocdepsl, turocdepsl, ruapochepsl 1 Ouochepsl.

[TonsTre 0 ckianpIBaronieiics ouochepHo-HOOCHEPHOI 1IETOCTHOCTH.

DKoJoruveckas OleHKa IPUPOIHON CPeIbl M BOSMOXKHBIX aHTPOIIOT€HHBIX MOCIEACTBHIMA
B I[EJISIX ONTUMHU3AIUHN OHOC(hEpEI.

UYenoBek U ero MUIleBbie MOTPeOHOCTH B KaJOPHUIX U OeNKax.

CoBpeMeHHbIE CETbCKOX03SIICTBEHHbIE TEXHOJIOTUHU U MPOOJIEMBbI OXPaHbI OKpPY KaroIen
CpeIbl.

[TpoaykTrBHOCTE OMOChEpHI, IEpBUYHAS ¥ BTOPHYHAS TPOAYKIIHS, TPOQUISCKUE IISTTH U
MUPaMHUIBI.

[lepBuuHas NpPOAYKTHBHOCTH M OMOMacca JI€COB, JyroB, oOpaOaThIBaeéMbIX 3€MEIb,
MOPCKHX M TIPECHBIX BOJIOEMOB, OOJIOT, ITYCTBIHB, TOJOBas TCPBUYHAS MPOYKITUSI
MaTEpUKOB U OKEaHOB, OHoc(hepsl B 11ETOM.

[Ipon3BoJCTBO MPOIYKTOB MUTaHUS Kak Impouecc B Ouocdepe. IlyTu moBbIMIEHUS
MPOYKTUBHOCTH OHOC(EPHI.

Brustnue nesarenbHOCTH YeloBeKa Ha ri100aibHbIe MPOIECCHl U KITUMaT OHoChepBhl.
[IporHo35b!I U ClIeHapUU Pa3BUTHSI MUPOBOTO X03siiCTBa U HaceneHus Ha Ommkaiimme 100-
200 mer.

[Tpo6nembl ¥ yTH COXpaHeHUs OMOPa3HOOOPa3Us U SKOJIOTHIECKH 000CHOBAHHOTO
HEUCTOUIUTENILHOTO YCTOMYMUBOTO PAa3BUTHS.

Brnusinue nedarenbHOCTH YeoBeKa Ha III00albHbIE MPOLIECCH U KITUMaT 0nochepsl.
VYrpo3a cokpailleHusi NHILEBBIX PECypCcoB: 3PO3Hsl MOUB, Jerpajaius MOYBEHHOTO
MOKpOBa M  BOJHBIX PECypcoB, BozJeiicTBUe BpenuTeneil u  OonesHell Ha
CEJIbCKOXO35ICTBEHHbIE PACTEHUS U )KUBOTHBIX; TEXHOT'€HHOE 3arpsi3HEHUE OKPYKarolle
CpeIbl ¥ IPOU3BOJICTBO IKOJIOTHUECKU YHCTHIX MTPOIYKTOB MUTAHUSI.

CoBpeMeHHbIE CEeNbCKOXO03SIICTBEHHbIE TEXHOJIOTUU U MPOOJIEMbI OXPAaHbI OKpY KaroIen
CpEIbl.




TunoBble KOHTPOJIbHbIE 3aJaHUA U CIIOCO0
NPoBeJeHUs TeKylIeil aTTeCTAlNU

Kputepun oneHuBaHHUA M LIKAJIA
OLlCHUBAHUS

Keiic —3ananue: «lIpoananu3upyite TEKCT».
Bnagumup MBanosuu BepHanckuil B ouepke
«Heckonpko cj0B 0 HOOChEepe» MPe3eHTOBAN Pl
nojokeHu. IIpoaHanu3upylre W OLIEHUTE €ro
BBICKa3bIBaHUs. HacCKOJIBKO OHM  aKTyaJlbHbI
ceroaus?

1 «Hoocdepa ects HOBOe Treosormueckoe
ABJICHWE Ha Halled IulaHere. B Hel BrepBble
YEJIOBEK CTAHOBUTCSA KPYIHEWIIEH IreoIOrH4ecKon
cwio. OH MOXET M JOJDKEH IepecTpauBaTh
CBOMM TPYAOM M MBICIBbIO 00JIaCTh CBOEH XKU3HHU,
nepecTpauBaTb ~ KOPEHHBIM  00pa3zom 1o
CPaBHEHUIO C TeM, uTo ObuIO panbiie. [lepen HUM
OTKpBIBAalOTCSL Bce Oosee u Oojiee MIMPOKHE
TBOpPUYECKHE BO3MOXHOCTH. M, MOXeT OBbITb,
MOKOJICHUE MOCH BHYYKHU YXKe MPHOTU3UTCS K UX
pacuBeTy».

2  «Jluxk mnaHeThI-OMOCchepa -XUMUYCCKU
PE3KO MEHSETCS UEJIOBEKOM CO3HATEJIbHO H
[JIaBHBIM 00pa3oM Oecco3HarenbHO. MeHsercs
YeIIOBEKOM (DM3MYECKH M XHUMHYECKU BO3JIyIIIHAS
000JI0YKa CYIIIH, BCE €€ MPUPOTHBIEC BOJIBI».

3 B pesyaprare pocra 4enoBEYECKOM
KyibTypel B XX B. Bce Oosiee pe3Ko cCTajiu
MEHAThCS  (XMMHYECKM U OHOJIOTUYECKH)
npuOpekHbIE MOpS W YacTh OKeaHa. YenoBek
JOJDKEH Temepb IpUHUMAaTh Bce OOJbIIME U
bonbmime Mepsl kK TOMY, 4TOOBI COXPAaHHUTBH JUIS
OyyluX MOKOJEHUH HUKOMY HE MpHHAJIeKalIIe
Mopckue oOorarctBa. CBepx TOro UEIOBEKOM
CO3JAIOTCSI HOBBIE BHJBI U PAChl JKUBOTHBIX U

pacTeHHI».

4 «B OynymeMm HaM pHUCYIOTCS Kak
BO3MOXKHBIE CKa304YHBbIE MEYTAaHHUSI: YEJIOBEK
CTPEMHUTCSI BBINTH 3a MPEIEIbl CBOCH IUIAHETHI B
KOCMHUYECKOE  IPOCTpaHCTBO. M,  BeposTHO,
BEIAIETY.

5 «Celluac MBI TIEpEKUBAEM HOBOE
T€0JIOTHYECKOE 9BOJIOIIMOHHOE H3MCHCHHE

6uocdeprl. Mbl BxoguMm B Hoochepy. MoxkHO
CMOTpETh MOATOMY Ha Hamle Oyayliee yBEpeHHO.
OHo B HamMX pykax. Mbl €ro He BBIITYCTHM)

HNmeercs nosiHOE BEPHOE pELICHUE,
BKJIIOYAIONIee MPaBUIbHBIA OTBET — 3
Oamia;

JlaHo BepHOe  peuieHue, HO
JIOTTYIIEHbI HECYIIECTBEHHBI e
(akTuueckue OLINOKH, HE
UCKaXkaromye  OOIIero  CMbICIa,

WMEIOTCS JIMIIHUE WU HEBEPHBIC
3amMcu — 2 6anna;

HMmeercss BepHOE pEIIEHHE TOJIBKO
yacTu 3aJaHus W3-32 JIOTUYECKOU
ommbku — 1 Gau.

1. Kakoro MHeHus mnpuaepxkuBaerecb Brl 1o
[IOBOJly BO3HUKHOBEHHUS W DBOJIIOLMHM 3e€MIM U
6uocoepsi? [louemy 3TOT yTh HauboJEe BEPHBIIL?
Onumure ocHoBHble JTambl.  Chopmynupyiite
CBOIO TOYKY 3peHHsi B 3 Te3ucax. l[IpuBenute
MMEHA YYEHBIX, BHECIIMX BKJAJ B pPa3BUTHE
nanHou Teopuu. [IpuBenure He MeHee 2

Nwmeercs IIOJIHOE BEPHOE

pellicHre, BKJIFOYAIOIICe MPABUIIBHBIN
OoTBeT — 3 Oaia;

Jlano BepHOE pelIeHHe, HO
JOIMYIICHBI HECYHICCTBCHHBI (S
(dbakTH4ecKue OImMOKH, HE
HCKaXKaIoIue ob11ero CMBICIIA,




apryMEHTOB, MOATBEPKIAIONINX JAHHYIO TEOPHIO.

2. PaccmoTpuTe pUCYHOK M BBIIIOJHHUTE 3aJaHHE.
CocTtaBpTe TOSCHUTEIBHBIH TEKCT K CXEME.
1.KpyroBopor kakoro BemlecTBa NpPUBEACH Ha
naHHOU cxeMe? ONMIIUTE OCHOBHBIE MPOLIECCHI U

[IPEBPALICHUS,  IPOUCXOASIIAE B JaHHOM
KpyroBOpOTE, IOK&KUTE€ IMYTU IEPEMEIICHUS
JAHHOTO JIEMEHTA.

2. 3amonHuTe IIPOIYIIEHHbIE Ha
HWDKETIPUBEICHHON cXeMe IIPOLIECCHI,

MIPOUCXOAAIIME B JAHHOM Kpyrosopore. Kakoi
(a3bl He CyIIECTBYET B JAaHHOM KpyroBopoTe?

3. KakoBo 3HaueHWe MJAaHHOTO KPYroBOpOTa B
IPUPOJIE U )KU3HU YeoBeKa?

UMEIOTCS  JIMIIHUE WM  HEBEPHBIE
3aIucu — 2 0ama;

. Nmeerca  BepHOE  pelueHue
TOJIBKO YacTH 3a1aHKs n3-3a

JIOTUYECKOH omuoky — 1 0am.
1 6amn — «3»
2 Oamna — «4»
3 6amna — «b»

[IpuMeps! TECTOBBIX 3a1aHUM:

1. buocdepnas pyHKIMS YenTOBeUECTBA
3aKJII0YAeTCsl B TOM, YTOOBI:

a) pa3BUBATh YPOBEHb ITUBIIIN3AIIH;

0) moaIepKUBATh U LEJICHAPABICHHO Pa3BUBATh
ouocdepy;

B) 00yCTpauBaTh *KHU3Hb JII0JIei Ha 3emie;

') OCBanBaTh U MpeoOpa3oBaTh NPUPOAY 3eMIH,
npucrnocabauBas ee s )KU3HU JIIOJIEH.

2. I'eonornueckast 000049Ka 3eMiIi, HaceaeHHast
KUBBIMH OpPraHU3MaMH, Ha3bIBAETCS:

a) crpatocdepa;

6) atmocdepa;

B) 6uocdepa;

r) ruapocdepa.

3. Tepmun «6uochepa» BBEN B HAYKY:

a) B.I1. Bepnaackuii;

0) XK.b. Jlamapk;

B) D. 3r0CC;

r) B.B. Jloky4aes

[IpaBuabHO BHIOpAH BapHaHT oTBeTa — 1
Oain




4. Yaenune o Ouocdepe ObLIO CO3TaHO
a) B. 1. Bepnaackum;
0) D. 3roccom;
B) D. Jlepya;
r) A. 1. Onapussim
5. Cocransromumu 6uocheps mo B.H.
BepHanckoMmy He sBIsieTCS:
a) )KMUBOE BEIIIECTBO
0)OHMOTreHHOE BEIIIECTBO
B)TEXHOT'CHHOE BEIIECTBO
r) OMOKOCHOE BEIIECTBO
6. J)KuBoe BemecTBo 6nochepbl 00pazoBaHO
COBOKYITHOCTBIO OCOOEH:
a) BCEX BUIOB )KMBOTHBIX, BKJIFOUAsl YEJIOBEKA;
0) Bcex BUJIOB PACTCHUHN M KUBOTHBIX;
B) BCEX OpraHU3MOB, HAaCEISAIOIMIHUX Onochepy,
BKJTIOYAst YeJIOBEKa;
T') BCEX BUJIOB PACTCHUMN, BKIIFOUAs YEIOBEKA.
7. KiryOeHbKOBBIE OaKTEpHH UTPAIOT OOJIBIIYIO
poib B Ouocdepe, y9acTBys B KPyroBOpoTe
a) yriepona
0) pochopa
B) a30Ta
') KUCI0poaa
8. Hoocdepa— 3to
a) cepa KU3HU;
0) cepa pazyMHOI KHU3HU;
B) cepa Oyny1ieit xKU3HHU;
r) chepa NpouuIon KU3HU.
9. Kakas cdepa otcyTcTByeT B 61ocepe?
a) atrmocdepa
6) nmurochepa
B) cTparochepa
) HoHochepa




5.2. OIIeHO‘lHLIe MaTepHaJIbl 1JI IIPOBECACHUNA HpOMe)KyTO'{HOﬁ aTreCTallum

Bomnpocsl 1J151 IOATOTOBKH K 3a4eTy

1 Buocdepa, xak 000104Ka 3eMIIH: UCTOPUYECKHUE ACHIEKTHI, OMpEACICHNUE, COCTaB, TPaHMIIbI,
byHKIMN.

2. )XuBoe BeIecTBO Kak COBOKYITHOCTh BCEX OPraHU3MOB: OIpe/IeliCHIE, CTPOCHUE, CBOICTBA.

3. O6onouku 6uochepsr: armochepa, ruapocdepa u np. buocdepa u rpanuisl KuzHu.

4. BHOTeOXMMHUYECKHE KPYTrOBOPOTHI BEIIECTB M IMOTOKM SHEPTHH, KaK OCHOBHOM MeXaHH3M
NOJIepP)KaHUsl OPraHM30BaHHOCTH M yCTOMYUBOCTH Onochepsl.

5. KpyroBopot Bozbl. OcoOeHHOCTH (PU3NKO-XUMHUECKUX CBOMCTB BOJBI M €€ OMOJIOTHYECKO
3HavyeHue. [lyTu mepeMerieHus BOIbI: BOjAa B OHOC(epe; KPyroBOPOT BOJBI B IKOCHCTEME.
[Iponcxoxnenne u 3amackl BoAbl Ha 3emue. llpoOGieMbl oOXpaHbl W PAaLMOHAIBHOTO
UCTIOJIb30BaHUS BOJHBIX PECYPCOB.




6. Kpyrosopor yriepona. buonorndyeckoe 3nauenue yriaepona. OcoOeHHOCTH KpyroBopoTra B
BOJIHBIX M HA3€MHBIX JKOCHCTEMax. 3amachl OPraHUYECKOTO M HEOPraHHYECKOro YIJepona.
X03sCTBEHHAs IEATEIFHOCTh YEJIOBEKa U TpaHc(hopManus KpyroBopoTa yriiepoaa.
7. Kpyroopor kuciopona. buonorndyeckoe 3HadeHHWE KHCIOpoJa. buoxummueckue,
aHATOMHYECKHE M (PU3HOIOTHYECKHE MEXaHWU3MbI HCIIOJIB30BAaHMS KHCIOPOIa OpraHM3MaMHu.
PesepBHblil poHI KPYTrOBOPOTa KUCIOPO/Ia, HCTOYHUKH ITOCTYIUICHUS KHCIOpoa B Onocdepy.
8. KpyroBopot azora. @ukcanus a3oTa U BOBJICUYECHUE €r0 B OMOTCOXMMHUYECKHII KPYTrOBOPOT.
CUMOHMOTHYECKHE W CBOOOJHO IKMBYIIME OpraHu3Mbl - (ukcatopsl aszora. [Iporecch
aMMOHU(HUKAIMH, HUTpUGUKAMH U JeHUTpUuKanuu. [Ipobrembl 3arps3HeHUs] OKpysKaromen
Cpelbl COSIMHEHUSMH a30Ta.
9. Kpyrosoport ocdopa. buonorugeckas posb pochopa. Dochop kak TUMUTUPYIOMUH HaKTOP.
[TocnencTBusi aHTPOIIOI€HHOTO HAPYIIIEHHsI KpyroBopoTa (ocdopa.

10. TToTok 3HEpPruM U NPOAYKTUBHOCTH OHOC(EpHI.

11. OcHoBHBIE BUJIBI SHEPTUU B 6uochepe. bananc u pacnpeneneHue COMTHEYHON YHEPTHH.

12. JlesATeNbHOCTH YeI0BEKa U IBOIIOIHS OMOCHEpHI.

13. DOBomonus Ouochepsl: npeduoTHyeckas, OuoTHueckas craguu. (OCHOBHBIE JTarbl
IBOJIIOIIHH.

14. OcHOBHBIE YEPThI SBOIIOIUHU PA3TUYHBIX APCTB OPraHUIECKOTO MUPA.

15. OcHOBHBIE 3aKOHOMEPHOCTH BOJIOIUHA OPTAHUYECKOTO MHPA.

16. OOmu1re 3aKOHOMEPHOCTH OpraHu3anuu ornochepsl.

17. Kocmuueckue npeanochuiku popMupoBanus 3eMin u ouochepsl.

18. OOpazoBanue coiaHeyHOW cucTeMbl. OCHOBHBIC COCTaBJISIFOIIME AJIEMEHTHI COJIHEYHOM
CHCTEMBI, UX POJIb.

19. Tlepexoxn Guocdepsl B HOocdepy. Y CI0BUS CTAHOBIICHUS U CYLIECTBOBAHUS HOOC(HEPHI.

20. Yuenue Bepnanckoro o 6uochepe u Hoochepe.

21. Dkonorudeckue cucTemMbl 6rochepsl U YeIoBeKa.

22. OcHoBHEIE MPOOIEMBI YelloBeuecTBa U ouocdepsl 3a nocieaane 100 ner.

23. PacnpeneneHue )UBbIX OpraHM3MOB B MupoBoM okeaHe. KpyroBopot xu3Hu B MupoBoM
OKeaHe.

24. PacnpeneneHue )KUBBIX OPraHU3MOB Ha MaTepUKaX.

25. Konnermus ycrorunBoro pazsutus (PM10-92, PUO+10). Konnenmus nepexona Poccun k
YCTOMUMBOMY Pa3BUTHIO U MEXaHU3M €r0 JOCTHKEHHS.

Tunossie KOHmMpPOJibHblE 3a0aHUs 015 npomeofcymowozi ammecmayuu

ILnanupyemslii
. Tunosbie KOHTPOJIbHbIE 32JaAHUS U
o0pa3oBaTe/IbHBIH . Kpurtepun
CIoco0 NMpoBeIeHUs MPOMEKYTOYHOM
pe3yabTat OlLleHMBAHUSA U LIKAJA
aTTecTanuu
(kommneTeHuus, OLICHUBAHMS

HHIUKATOP)




OIIK-3:
UCIIOJIb30BaTh
dumnocodpckue
KOHIEHINH
€CTECTBO3HAHUS u
MOHUMAaHUE
COBPEMEHHBIX
OuochepHBIX POIIECCOB
JUIS CHCTEMHOM OLIEHKHU
U TIPOTHO3a Pa3BUTHS
cdepsl mpodhecCuoHab-
HOM JIeSITeILHOCTH,

Crocoben

Bonpocsl: IIpeoOpazoBanue (husuKo-
XMMHYECKHX TapaMeTPOB OKpYKarolen
Cpeabl BCIEICTBHE >KU3HEACATEIbHOCTH

KHUBBIX OpraHHU3MOB Ha3bIBACTCS
byHkumei KHUBOTO

BEIIECTB.

2. I'maBHBIMH 3JIEMEHTaMH, BXOISIIIMH

B COCTaB KUBOTO BEIIIEeCTBA,

SIBIISTFOTCS

3. BepxHsisa rpaHuna )xu3HU B Ouochepe

OTIpeIeNIACTCS

4. U3BecTHSIKM, KaMEHHBIH  Yrojb

OTHOCHAT K BEIIECTBY OHOCHEPHI.

5. Iloury B.M. Bepnaackuii Ha3biBal
BEIIECTBOM.
6. Onpenenure KpyroBOpPOTHI BEILIECTB,
KOTOPBIM COOTBETCTBYIOT CIJIEIYIOIIHE
OTMCAHUSA:
6.1. B mpouecce rpo30BBIX pa3psiioB B
atMoc(epe B MalIbIX KOJIMYECTBaX 3TOT
9JIEMEHT CBSI3BIBACTCS C KHCIOPOJIOM, a
3aTeM C JOXKISAMU  BBbIMaJaeT Ha
MTOBEPXHOCTH TIOYB.
6.2. B oiinumne ot apyrux 6uoGUIbHBIX
9JIEMEHTOB JTOT JJIEMEHT B IIPOLECCEe
MUTpaliy He 00paszyeT razoBoil (assl.
6.3. Murpamus 3TOro COEAMHEHUS B
Oouocepe mporekaer ABYMsl MyTSIMHU.
[lepBbll myTh 3aKiIOYaeTCss B €T0

MOTJIONIEHUH Tpu  (POTOCHHTE3E U
00pa3oBaHUM OPraHUYECKUX BEIIECTB,
4acTb ~ KOTOpBIX  Tociae  rubenu
OpraHU3MOB 3aXOPOHSIETCS B
ONMarompusTHBIX ~ BOCCTAHOBUTEIHHBIX
ycloBUsiIX B JuTtochepe B BUIE
paccessHHOW  OpPraHUKM  OCAJOYHBIX

nopoa, Topda, yrisi, TOpPIOYUX CIaHIIEB
u Hedreit. [lo Bropomy myTH MUrpanus
ATOTO 3JEMEHTa MPHUBOIUT K CO3JaHHIO
KapOOHATHOM CHCTEMBI B TUApOchepe

6.4. Baxunoe CBOMCTBO 3TOrO
KpyroBOpOTa 3aKJIOYaeTcsi B TOM, UTO
OH, B3aUMOJICHCTBYSI C IJUTOC(EpOil,
atMoc(epoii ¥ IKHBBIM BEIIIECTBOM,

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

sBOMIONIUS  OWocdepsl MOAroTaBIMBala
CyOCTpaThl, KOHCTPYKIIMM W PEaKIHH
JUTSt BOSHUKHOBEHHSI JKU3HHU.

6. [Hnsa JTama  ABOJIOIUH
Omocdeppl  XapaKTepHO: OTCYTCTBHUE
CBOOOJHOTO KHCIIOPO/a, TOBBIIICHHAS
PaAMOaKTUBHOCTh 3E€MHOr0 MaTrepHaa,
[1OsIBJICHUE Ha 3eMIIe IEPBOM

e Hwmeetrca MOJIHOE
BEpHOE pelieHue,
BKJIIOUAIOIIEE

MpaBUJIBHBIN OTBET — O,
0ajIoB;

e Jlano BEPHOE
pelieHrne, HO JOIMYIICHbI
HECYIIIECTBCHHBIC
daKkTHYeCKUuE  OUIUOKH,
HE HCKaXKaoII1e
oOmiero CMBICIIA,
UMEIOTCS JIMIIHUAE WIN
HEBEpHBbIC 3amucu — 3
Oaia;

HNmeercs BEPHOE
pEIICHUE TOJBKO YaCTH
3aJaHus n3-3a
JIOrYecKor omubku — 1
Oar.




rerepoTpodHoit duochepsl.

3anaHue.

Paccmompume pucynox u omeemovme
HA 80NPOCHI.

1. KpyroBopor Kkakoro 3jeMeHTa
n300paxxeH Ha cxeme?

2. Kakue OCHOBHbBIE MPOIECChI
HPOUCXOJIAT B JTAaHHOM
KpyroBopote?

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

4., B Buae Kakux  XUMHYECKHUX
COCIMHEHHWI  BCTpeuyaeTcsl  JAaHHBII
AJIEMEHT B KPYroBOpoTe?

5. 3a cyer Kakux TPOIECCOB B
aTMocdepe  COCIMHEHHS  JaHHOTO
OMOo(UIBLHOTO »JIEMEHTa TMOMaJalT B
1ouBy?

6. Kaxkue MUKPOOPTaHU3MBbI
Y4acTBYIOT B JaHHOM KpyroBopote?

7. IIpobGnemMbl  3arpsi3HEHUS
OKpPYXaIoIIel Ccpelbl COCIAUHEHUSIMH
JAHHOTO 3JIEMEHTA.

Novsa u
CeaMMenTR

Cynuduas xesiesa




IIpuiaoxenne 2.

MeToanuyeckne yKazaHus JJ1s1 00y4AIOIIUXCS M0 OCBOEHHMIO TMCHUIINHBI (WJIH MOIYJIs1)
1. Ilnanpl npakTUYECKUX (CEMUHAPCKUX) 3aHSITHI U METOJMYECKHE PEKOMEHIALIUN K HUM.

Tembl IPaKTUUECKUX (CEMUHAPCKUX) 3aHATUN Kou-Bo vacos

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

Tema 2. Ctpykrypa 6uochepsl. PaznudHbie MOAXOABI K TIOHATHIO U 4
CTPYKType Onochepsbl.

Tewma 3. baanc sHepruu 1 OMOTCOXUMUUYECKHI KPYTOBOPOT BEIIECTB 4

Tema 4. buoreoxumuueckue KpyroBopoThl BeIecTB B Ouocdepe 4

Tema 5. BosnukHOBeHHE U 3BOJIONHS Orochepsl. 2

Tema 1. Xuoe BemecTBo 6rocdepbl. CpaBHUTEIBHBIN aHAIHM3 KUBOTO BEIIECTBA U KOCHOTO.
Ue]lb.' IIO3HAKOMUTCA C OCHOBHBIMHU THUIIAMHU BCIICCTB 6I/IOC(1)GPI)I. Breiasuts OCHOBHBIC OTJINYHA
>KABOT'O BEILIECTBA U KOCHOTO.

3amanue:

1. Ha3oBUTE OCHOBHBIC THIIbI BEIICCTB OMOC(EPHI, JaAUTE UX XapPaKTCPUCTHUKY.

2. CpaBHUTE )KHBOE ¥ KOCHOE BEIIIECTBO M 3AIOJTHHUTE CJICTYIOIIYIO TaOIHUILy.

TABJIMIIA MATEPUAJIBHO-ODHEPT'ETUYECKOI'O OTJIMYNA )KUBBIX
ECTECTBEHHBIX TEJI BUOC®EPLI OT EE KOCHbBIX
ECTECTBEHHBIX TEJI (no B. Bepnajckomy)

KocHrle ecTecTBeHHBIC Tea J’KuBbIc ecTeCTBEHHBIC TeNa

I. Cpeam KOCHBIX OUCHEPCHbIX E€CTECTBEHHBIX Tel
Ouocdepbl HET TeN, AaHAJOTHYHBIX TENaM KHUBBIM.
JlucniepcHOE KOCHOE BEIIECTBO COCPEOTA4YMBACTCS B
ouocthepe; B Oonee TIyOOKHMX 4YaCTSIX IUIAHETHI OHO
3arnymaercs  JgaBieHMeM. OHO  (KOCHOE — BEIIECTBO)
CO3JIaeTCs WM TIPU YMUPAHUU JKUBOTO BEUIECTBA HIIU O]
BJIMSIHUEM Ta30BbIX WU KUAKHX (a3, BCEr/a SBIISTFOIIIXCSI
OMOKOCHBIMH.

II.  Kocuble  ecrecTBEeHHBIE  Tela  YPE3BBIYANHO
pasHOOOpa3Hbl M, B3ATble B LIEJIOM, HHMKAKOW €IMHOM
TEHETUYECKOM CBA3HM MEXy COOON HE NMPEICTABIISIOT.

III. B KOCHBIX €CTECTBEHHBIX Te€JIaX HET MNPOSABICHUSA
NMpaBU3Hbl W JIEBU3HBI, HE TMOJYMHEHHBIX 3aKOHAM
CHMMETPHUU TBEPJIOTO TEJIA




IV. HoBoe KOCHOE €CTECTBEHHOE TEJIO CO3AaeTCsl (PU3UKO-
XUMHUYECKUMHU u re0J0rH4eCKUMHU mporLeccamy,
OC30THOCUTEIIEHO K paHee OBIBIINM €CTECTBEHHBIM TelaM,
JKUBBIM WJIM KOcHBIM. IIpoueccel ero o6pa3oBaHus MOTYT
HUATHU U B )KUBBIX TCJIaX, UBMCHSAACH B CBOUX IIPOABIICHUAX
U JaBasi OMOKOCHBIE €CTECTBEHHBIC TeJa, BHEAPEHHBIC B
KUBOE €CTECTBEHHOE TEJIIO.

V. B KOCHOM €CTECTBEHHOM AMCIIEPCHOM TEJIE — B TBEPAOM
WIA B ME30MOP(HOM — HET CIELHUaIbHO CBONCTBEHHOIO
€My JBM)KEHHUS Kak LIeJIOr0 €CTECTBEHHOro Tena. Ero HeT B
KHUJIKMX W B Tra3000pa3HbIX KOCHBIX Telax, KOTOpbIE
COCTOAT M3 JIO)KHO IMNOJABWMIKHBIX MOJICKYJI W IMPUHUMAIOT
dbopMy BMECTMJMIL, B KOTOPBIX OHHM  HaxXOZSATCA.
["a3000pa3Hble Tena OKa3bplBAlOT IPU 3TOM JaBJICHUE HA
CTEHKM  3aMKHYTbIX  BMecTwiunl.  Mx  aBuxkeHue
OIIPEAEIIICTCS 3aKOHAMH TEMIIEPATYPhI U JaBICHUS.

VI. Ilponeccel, co3maromme KOCHOE €CTECTBEHHOE TEIo,
oOpatumbl BO BpeMmeHHU. [IpocTpaHCTBO, B KOTOpPOM OHHU
HUAYyT, HCOTIMYHMMO OT H3OTPOITHOI'O HJIM aHU30TPOIIHOI'O
npoctpaHcTBa EBknnpa.

VII. Pazmuoskxenus Het. Co3maercst KOCHOE €CTECTBEHHO
TEJ0 (bU3UKO-XUMHUYECKUMHU u r€0JIOTHUYECKUMU
npoueccaMH, CHUHTCTUYCCKHU BOCHpOI/ISBOI[I/IMI)IMI/I
DKCIIEPUMEHTOM.

VIII. Ynuciao KOCHBIX €CTECTBEHHBIX TEI HE 3aBUCUT OT
pa3MepoB  IUIAHEThI, A  OINPEHENIeTCS  CBOMCTBAMH
IUTAaHETHOM Marepuu-sHepruu. buocdepa mnomyyaer wu
OTAAET HEMPEPHIBHO MATEPUIO-DHEPTHI0O B KOCMHYECKOE
npoctpaHcTBO.  CylIecTByeT ¢ HUM  HENpEepbIBHBIN
MaTepHaIbHO-IHEPTETUUECKHUIT OOMEH.

IX. [Ilmomamp w  o00sacT  TPOSIBICHUS  KOCHBIX
€CTECTBEHHBIX Tell B Oroc(epe orpaHuueHbl €€ pa3MepaMu
Y MOTYT YBEJIMUMUBATHCS TOJIBKO C €€ POCTOM.

X. XHWMHYECKHMH COCTaB KOCHBIX €CTECTBEHHBIX Te
BCEleNIO SBJISETCS (PYHKIMEH cocTaBa OKpy’Karolei
Cpelpl, B KOTOPOW OHM CO3HAK0TCS

XI. KonnyecTBO pa3HBIX XUMHUYECKUX COCIUHEHUN -
MOJIEKYJI U KPUCTAJUIOB - B KOCHBIX €CTECTBEHHBIX Telax
36MHOM KOpBI, CIEOBATEIHHO U OMOC(HEphl, OTPaHUYECHO.
Cy11ecTBYIOT HEMHOTHE THICSIYM €CTECTBEHHBIX '"3eMHBIX",
a BEPOSATHO U "KOCMUYECKHUX" COCTMHEHUH - MOJICKYJ U




KPUCTANTMYECKUX POCTPAHCTBEHHBIX PELIETOK. OTUM
OIIpEIeTISIETCSl OTPAaHMYCHHOE KOJMYECTBO BUIOB KOCHBIX
€CTeCTBEHHBIX Ten Ouochepsl Hu ee  OMOKOCHBIX
€CTECTBEHHBIX TEJl.

XII. Bee mpupoaHbie TpoIecchl B 00IaCTH €CTECTBEHHBIX
KOCHBIX TeJl - 32 UCKJIFOUEHUEM SIBIICHUN PaIiOaKTUBHOCTH
- YMEHBIIAIOT CBOOOJHYIO SHEPIUI0 cpeabl (Mpouecch
oOpaTuMeble), B JAaHHOM clly4ae - CBOOOIHYIO JHEPTHIO B
ouocdepe.

Hcnonb3yemas ureparypa:
B.U. Bepnanckuii: JKuzneonucanue. 30panusie Tpyapl. BocmoMuHaHus COBPEMEHHUKOB.
Cyxnenns noromkoB./ Cocrt. I'.I1. AkcenoB. M.: CoBpemennuk, 1993. 688 c.

Tema 2. Ctpyktypa 6uocdepsl. Paznuynpie moaxosl K TOHATHIO U CTPYKTYpe OHOChEepHI.
L]enb: TO3HAKOMUTBCS CO CTPYKTYPOi 6rochepsl, pacCMOTPETh pa3InYHbIE TTOIXOIBI.
Mamepuanwi: pa3naToOuHbI MaTEpHall, TAOJIUIIBI, CXEMbI, YUeOHUKH 1O SKOJIOTHH.
3aoanue:

1. W3yunTe BOMPOCHI MO JINTEPATYPHBIM UCTOYHHKAM, OOCYJUTh WX B TPYIIax.
2 PaccmoTpeTs paziauyuHbie TOAXOIBI K CTPYKTYpe Onocdeps! (1o cxemam).

3. Brmonuuts 3aganusa Ne 1,2

4 OTBETUTH Ha BOIPOCHI.

Bonpocwvr  ona  obcyxcoenus: buochepa - obomouka 3emun. JIuccMMMETpUYHOCTH
ouocdepsl. ['panuisl 6uocheprsl. BepxHsisi rpaHunia U 030HOBBIA 3KpaH. HeomHo3Ha4YHOCTH
HIDKHEH rpaHuibl Ouocdepsl. HepaBHOMEpHOCTh pacmpeleNeHHs KHBOIO BeIeCTBa B
ouocgepe. BeprukanbHas M TOPU3OHTAJbHAs CTPYKTYpbl Omocdepbl. Dkonoro-omochepHsiii
PETMOH M 3KOcHCTeMBbl (OMOreoreHo3bl). Pa3nuuHble MOAXOABI K IMOHATUIO M CTPYKTYype
o6uocgepsl. DU3NKO-XUMUUECKHE YCIOBUS U TPEeIbl Onochepsl.

buocdepa u rpanuns Kuznu. Kocmoc u 6uocgepa. Yenosek B 6nocdepe. Coznanne HOBOM
HOOC(epHON OPraHU30BAHHOCTH.

3ananme 1.

Paccmotpets 06myto ctpykrypy Ouocdeps: noachepsr u Haachepsl. KakoBbl rpaHuIlbl
pa3iauuHbIX obonouek O6uocheps? OnpenenuTe TpaHUIbl paclpepeNeHUs] )KUBOTO BEIIeCTBa B
ouocdepe.

3ananue 2.

Paccmotpute pucynHok «Crtpykrypa Ouocdepb». Jlaiite HasBaHus moacdepam,
Hajchepam (ciossim) 6uocheps

HazoBute ocHOBHBIE CTPYKTypHBIE TonpazaeneHusi ouocdepsl (3yomochepsr). Kakosa
MPOTSHKEHHOCTh Orocdephl 0 BEPpTUKAIM M COOTHOIICHUE TTOBEPXHOCTEH, 3aHATHIX OCHOBHBIMU
CTPYKTYpHBIMH euHuIIaMu? ['opu3oHTalIbHAs CTPYKTypa Orochepsl U HepapXusi IKOCHCTEM.
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Bonpocul ona nposepxu snanuii:
1. Kaxkue obpazoBanust Ha3bIBaOT mojchepamu’?
2. Kakoii axtop siBisieTcs BeAyIuM cpeiHeo0pa3yoM B 00pa30BaHUH
noacdep?
3. B kakux reocgepax cocpenorouena JXKuszup? Onpenenure rpanuib! Ku3Hu.
4. B 4em BbIpakaeTcsi HEpaBHOMEPHOCTh pacIpeeTICHHS KHUBOTO BEIIECTBA B
ouocgepe?
5. HazoBure Bce 06onouku, Bxoasue B Onocdepy. Kakossl ux rpanunpl?
6. HaszoBure BepxHIOIO 0005104Kky Ouocdeprl. B uem ee ocHOBHas
0COOEHHOCTH?
7. Kak BbIpakaroTcsi BepTHKalIbHAas U TOPU3OHTANIbHAS CTPYKTYpBI OHochepbi?
8. JatiTe o011yI0 HEpapXHuI0 MOJCUCTEM OHOCHEPHI.
9. KakoBbl GU3HKO-XUMHUECKHE YCIOBHS U Mpeaensl Onochepsi?
10. B ueMm BeIpakaeTcst TMCCUMMETPUIHOCTEH Orochepn?

Tema 3. «bananc sHepruU U OUOTCOXUMUUYECKHI KPYTOBOPOT BEIIECTBY.

[]env: U3ydnTh MOCTYTUICHUE U pacIpeiesieHne YHepTun B Ouocdepe.

Mamepuansi: pa3naTouHbI MaTepual, TaOIHIIBI, CXEMBI OallaHCa YPHEPTUH, YUSOHUKH 110
HKOJIOTHH.

3aoanue:

1. M3yunth HWXKE TPHUBEACHHBIE BOMPOCHI IS OOCYXKICHHUS [0 JIUTEPATypHBIM
MCTOYHUKAM, OOCYIUTh UX B TpyTMIMax.

2. PaccmoTpeTs sHEpreTHUYecKuii U TeTI0BOM OanmaHc B Onocdepe (1o cxemam).

3. OTBETUTH HAa BOIPOCHI.



Bonpocvl 0 o6cyscoenus: BUOT€OXMMHYECKHE KpPYTOBOPOTHI BEIIECTBA M TOTOKHU
SHEPrUM KaK OCHOBHOM MEXaHU3M MOJJEPKaHUS OPraHU30BAaHHOCTH U YCTOMYMBOCTU
ouoctepsl. BausHue coNHEYHOro W3My4YEHUs HAa MPUPOJHBbIE Ipolecchl 3emiu. McTouHuKU
DHEPruM, OMPEACISAIONINE TEIUIOBOM OamaHc W TEePMHUYECKHA pPEeXuM Ouocdepbl 3emiiu.
[TocTymienne u pacnpeeneHle COJTHEYHON dHepruu B mpeaenax oumocdepsl 3emun. bonbimoi
KpYroBOPOT BEIIECTBA B MPEJENIax BEpXHUX 00osouek 3emiau. He3aMKHYTOCTh KPyrOBOPOTOB B
ouoctepe u ee muaHerapHoe 3HayeHue. CKOPOCTh BBIXOJa BeUIeCTBa U3 KPyroBopoToB. Jlois
BeIECTBA (OTIAEIBHBIX XMMHYECKUX JJIEMEHTOB) B IIUKIWYECKOM oOpamieHuu. CyTOYHbIE,
CE30HHBIE U JpYyrue pPHUTMbI KPYroBopoToB. KpyroBopoTbl OWOTE€HHBIX JJIEMEHTOB M HX
aHTpomnoreHHass MoauduKanusa: Tra3000pa3HOrO0 H  OCAJOYHOTO  IUKIOB, MAakKpo- H
MHUKpO3JIeMeHTOB. OpraHoreHHbIN MapareHe3uc MUHEPAJIOB.

Bonpocul ona camokonmpons:
Kakue ocHOBHBIE TIPEBpAIICHUS YHEPTUU MPOUCXOAAT B brochepe?
Uto Takoe SHEPreTHUECKU U paaualliOHHbIN OanaHc?
OTto0pa3uTe BIUSAHUE COTHEYHOTO U3TYUYEHHS Ha MIPUPOIHBIE MPOLIECCHl 3EMIIH.
Uro sABNsAeTCSs HCTOUYHHKAMHM MOIIHOTO U3IyuyeHHUs coylHeyHoi osHepruu? UYem oHu
00yCIIOBJICHBI?
e  OnumwmTe MOCIeAOBATEIBHOCTD MOCTYIUICHUS U PACIIPEICNICHUs COTHEUHON YHEPTUU B
npenenax 6uochepst 3eman?
e Uro Takoe «anbbeno»?
e CKOIIBKO COTHEYHOM 3Hepruu (B %) MOraomaeTcs: HoYBoit?
e Uro Takoe KpyroBOpOT BEUIECTB?
Kakum 06pa3oM mpoucxoauT riodanbHbIi KpyroBOPOT BelecTBa?
Uro Takoe 6uocdepHsbIii KPyroBOpOT BEIIECTB?
Yrto Takoe GMOreoleHOTHYECKUN KPYrOBOPOT BELIECTB?
B dem cyniHOCTh OMOT€OXUMUYECKUX KPYTOBOPOTOB?
Urto sByIsieTCs] BaXKHEHIITMM 3B€HOM OMOT€OXUMHUYECKOTO KpyroBopoTa?
HazoBuTe ocHOBHBIE OHOTeOXMMHUYecKHe (DYHKIIMU )KHBOTO BellecTBa B Onocdepe 3emiu?
B yem 3akirodaroTcs riaBHbIC YEPTHI KPYTOBOPOTA TUMTUYHBIX OMOPHUIBHBIX XUMUYECKUX
37eMeHTOB B 6rochepe?

Tema 4. «buoreoxuMuyeckre KpyroBOpoThl BEIECTB B OHochepe.

Llens.: TO3HAKOMUTHCSI C OCHOBHBIMH OMOT€OXUMHUYECKUMH KPyTOBOPOTAMH BEIIECTB B
6uocdepe.

Mamepuanei: pa3naTOYHbBI MaTepHall, TAOIUIBI C KPYyTOBOPOTAMH BEIIECTB, CXEMBI,
Y4eOHUKH MO HKOJIOTHH.

Yacmy 1 (3a0anue no epynnam).
3aoanue:
1. W3yunTh HIXKE MTPUBEICHHBIE BOIIPOCHI 110 JINTEPATYPHBIM UCTOYHUKAM, OOCYIHUThH UX B
rpymnmnax.
2. PaccMoTpeTh OCHOBHBIE KPYTOBOPOTHI BENIECTB MO PHCYHKaM. BBITIOTHHUTE
MIPEUI0KEHHBIE 3a/1aHUS.
3. OTBeTUTH Ha BOIPOCHI.

Bonpocwi 0na o6cyacoenusn: Kpyrosopot yriepoaa. OcoOeHHOCTH KpyroBOpOTa B BOJAHBIX
¥ Ha3eMHBIX 9KOCHUCTEMaX. 3arachl OPraHMYECKOro U HEOPTaHMYECKOTO YTIIIepPOa.

KpyroBopor kuciopoga. buonoruueckoe 3HayeHue Kucinoponaa. PesepBHbli (oHA
KPYTOBOPOTa KHUCIIOPO/Ia, HCTOYHUKH TIOCTYIUICHUS KHCIIOpoaa B Onocdepy.

Kpyrosopot azora. @ukcaius a3ota 1 BOBJIEUEHUE €r0 B OMOT€OXUMHUECKUI KPyTOBOPOT.
[Tpoueccyl aMMOHH(pUKAIIUY, HUTPUGPUKALUU U TEHUTPUPHUKAUH.

Kpyrosopot ¢ocdopa. buonoruueckas poas gpocopa. Pochop Kak TUMUTHPYIOIIUI
dakTtop. [locmencTBrs aHTPOIOTEHHOTO HAPYIIIEHUS KpyroBopoTa ¢ocdopa.




KpyroBopor cepsl. buonormdeckoe 3HadeHue cepbl. Pe3epBHBIM  (oOHI  cephl.
AHTpoOToTeHHas TpaHcopMmalus KpyroBopoTra cephl. llocTymimeHue cepsl B armocdepy.
JlokanbHble, perHOHaTIbHBIE U TJI00aIbHBIE MPOOIEMBI 3arpsA3HEHHS aTMOC(epbl COeTMHEHUSIMU
CEPBI.

3aoanue 1: PaccMoTpuTe KPYroBOpoT yriepojaa 1o cxeme. Pacckakure riiaBHbIE YepThl
KpyroBopora. Kakue OCHOBHBIE MpoIleCChl MPOUCXOASAT B JaHHOM Ipoiecce? Urto siBisercs
HMCTOYHUKOM NIEPBUYHON YIIIEKUCIOTHI? Kakue myTu MUrpamuu yriekuciaoTsl Bel 3HaeTe?
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KpyToBopoT yIiiepoaa p GHochepe Sesum

3aoanue 2: PaccMOTpuTe KpyroBOpOT a3oTa MO cXeMe (BBIOAeTCsl — pa3AaTOYHbIN
MaTepuail C KpPYroBOpoTOM a3oTa B pa3iMYHbIX BapuaHTax). Kakue MHKpPOOpraHU3MBI
Y4acTBYIOT B JaHHOM KpyroBopote? I[lepeunciure OCHOBHBIE TMPOIECCHI, MPOUCXOIAIINE B

nouBe. YeM oHM oTiHuaroTcs apyr ot Apyra? Kakum oGpa3om ocymecTBisieTcs Gpukcaius a3oTa
B JKMBOM BelecTse?
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3aoanue 3: PaccMOTpUTE PUCYHOK M OTBETHTE HA CIAEAYIOIINE BOPOCHI.



KpyroBopoT kakoro sjnemMeHTa n300pakeH Ha cxeme?

Kakue ocHOBHBIE MPOIECCHI MPOUCXOAT B JAHHOM KPYTroBOpOTE?

[IpocnenuTe myTH MUTpAITMU JAHHOTO 3JIEMEHTA 110 a3pOOHOM 1 aHA3POOHOH 30HAM.

B Buje kakux XMMUYECKUX COCIMHEHUM BCTpEUaeTCs JaHHBIN 3JIEMEHT B KPYTroBOpoTe?
3a cyeT KakuXx MpoIeccoB B aTMochepe COeAMHEHUs JaHHOTO OMO(UIBLHOTO 3JIeMEeHTa
MonajaroT B MOYBY?

Kakne MUKpOOpranu3msl y4acTBYIOT B JAHHOM KpyroBOpoTe?

7. HazoBute mpoOeMbl 3arps3HEHUS OKPYIKAIOMICH Cpeibl COSMHEHHUSIMU TAHHOTO
3JIEMEHTA.
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3aoanue 4: Paccmotpute kpyroBopot docdopa (1mo paznarouHomy marepuany). OTBETbTe
Ha CIIeJYIOIIHEe BOTPOCHI:

1 Omnummre OCHOBHBEBIC IMPpONHECCChI u IpeBpaliCHuA, MMPOUCXOAAIIHNEC B JaHHOM

KpyTOBOPOTE.

2. B BHJIe KaKUX XUMUYECKUX COSMHECHUN BeTpedaeTcs Gochop?

3. B kakux npupoaHbIX 30HAX OHU MPOTEKAIOT?

4. Kakue MUKpOOpPraHU3MBI yUAaCTBYIOT B IAHHOM KPyTroBOpoTe?

5. KakoBo 3HaueHHe TaHHOTO KPYrOBOPOTA B MIPUPOJIE U IS YEIOBEKA?

6. 3amonHUTEe TMPOMYIUICHHBIC HA  HIDKEMPHUBEACHHON  CXeMe MpOIIECCHl,
MPOUCXOSIINE B KPyroBopoTe docdopa.
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Yacms 2 (konnekmusHas uepa,).

1. Hacmonvuas yueoHas uepa «Kpyzo06opom 6000l 8 npupooey.
[Tocne okOHYaHMS UTPBI CTYAEHTHI OTBEYAIOT Ha CJIEAYIOLIUE BOIIPOCHI:
1) IIpocnemute pa3IMyYHbIC MYTH, TPUBOISIIME K GHHHUIILY. 32 KAKOE MUHUMAJIbHOE
KOJIMYECTBO XOJI0B BO3MOKEH MYyTh K (pUHUITY?
2) Yepes kakue MpUpOIHbIE cpeibl Bl IPOIILTH BO BpeMsi HIPbI?
3) [Mouemy BCcTpeyaroTCs MUKINYECKUE Tporiecchl? KakoBbl MyTH BbIX0/1a U3 HUX?
4) C kakuMu mpobeMaMu BaM MPHUIILIOCH CTONKHYTHCSI BO BPEMsT HTPBI?
5) Kakum 11BeToM 0003HaueHbI 3arpsi3HeHns? C KaKMMHU TUTIAMU 3arpsi3HEHH Bor
BCTPETUIIUCH?
6) [IpocnenuTe myTH OOJIBIIOrO U MajOro KPyroBOPOTOB BOJIBL.
7) KakoBsI TiperMyIiiecTBa (HEIOCTATKH) TAaHHOM UTPhI?

IIposenenue urp «Kpyrosopot yriaepona», «Y AMBUTEIbHOE yTEIIECTBUE KAJIBLIMS.
3aoanue: CocTaBUTh BOIPOCH! K Urpam. IIpocnennre Bo3MOKHbIE TyTH OBICTPOTrO
noctrkeHus puHuia. [lpenmMyiiecTsa 1 HETOCTATKH UTD.

3. Teopueckoe 3a0anue:

CoctaBuTh Urpy, KOTopas OyJeT oTpakaTb KpyrOBOPOT KaKOro-1100 6M0(pUIBHOTO
BelecTBa B Ouocgepe. Hapucosats Ha BaTMane. [IpiiiosxuTh npaBuiia Urpsbl.

Bonpocwi 0na nosmopenus:



He3amKHYTOCTH KpYrOBOpOTOB B Onoc(epe u ee riaHeTapHOe 3HaUCHHE.

Bpewmst 1 eMKOCTh OMOT€OXMMHYECKUX [TUKIOB-TIOTOKOB.

CyTouHbI€, CE30HHBIE U IPYTHe PUTMbI KPYTOBOPOTOB.

OpraHoreHHsbli IapareHe3Uc MUHEPAJIOB.

[IpocTpaHCcTBEHHO-BPEMEHHOM psiJi OMOre0XUMUYECKOW HUKINYHOCTH.
buoxumuueckue,  aHaToMudyeckue W (U3MOJOTHYECKHUE  MEXaHU3MBI
MCIIOJIb30BaHUs KUCIOPO/1a OPTaHU3MaMH.

[IpoucxoxaeHue u 3amnacel BOAbl Ha 3eMIIE.

8. JlokanbHble, peruoHaNbHbIE U TNI00aTBHBIE TPOOJIEMBI 3arpsi3HEHUS aTMOC(epsI
COEIMHEHUSIMU CEPBI.
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Tema 5. «BO3HUKHOBEHUE U IBOIIOIHS OHOCHEPHI».
L]enb: TO3HAKOMUTHCS C TEOPUSIMU BO3HUKHOBEHUS M SBOJIIOIMH 3eMiId U 6uochepsl
Mamepuanvi: Hay4YHO-TOKYMEHTAIBHBIN (HIbM «PoxaeHne 3eMiin: ¢ TOUYKU 3pEHUS HAYKI»
3aoanue:

[Tpocmotpute GriibM «PoxkaeHre 3eMiin: ¢ TOYKU 3pEHUS HAYKH» M OTBETHTE Ha BOIPOCHI.
Bonpocuwl ona nposepounoti pabomei:

1. W3 uero chpopmupoBanack 3eMysi 10 MHEHUIO aCTPOHOMOB?
Kak o6pazoBanace 3emis no mueHuto Toma dnemunra?
Kakoii 6p11a MO01251 3eMits?
KakoBo 3Hauenue obpazoBasiierocs siapa? B uem 3akiirodaeTcs ero 3aiura AJis BCero
JKUBOTO?
5. Kakos Bozpact 3emnu?
6. OTMeTbTe OCHOBHBIC ATAIbl YBOJIIOIIMH 3EMIIH.
7. B 4eM omacHOCTb COJTHEYHOTO BeTpa?
8
9

Hown

Kakas 30Ha 3amumiaer Hac OH COJTHEYHOT 0 BeTpa?
UTO npou301LI0 NpU CTOJIKHOBEHUU JIYHBI C 3eMyiei?

10. K yemy mpuBesn HaKJIOH 36MHOM OCH TIPY CTOJIKHOBEHHH JYHBI C 3eMIieit?

11. Kak nosiBusiach Boia Ha 3emJie 10 MHEHUIO HEKOTOPBIX YUEHBIX?

12. Kakue >1eMeHTHI (XUM. COeTMHEeHHST) TIEepBOHAYAIILHO cojiepkaiia atMmocepa mocie
NOSBJICHUE OKEaHa U OCThIBaHUS 3eMIu?

13. Kakum oOpazom 3emitst OTyqriia KUCIOPO?

*Venoorcnennoe zaoanue:
Kakoro MHeHus npuaepxuBaeTech Bbl 10 MOBOAY BOZHUKHOBEHHUS U HBOJIIOIIMU 3EMIIU U
ouocdepnr? [Touemy >TOT MyTh HanboJiee BepHbIN? ONMUIITUTE OCHOBHBIE ATAIIBI.
ChopmynupyiiTe cBOrO TOUKy 3peHus B 3 Te3ucax. [I[puBequTe uMeHa yUeHBIX, BHECIIHX
BKJIQJ] B pa3BUTHE JaHHOU Teopuu. [IpuBeauTe HE MeHEe 2 apryMEHTOB, TTOITBEPIKIAIONITIX
JTAHHYIO TEOPHIO.

2. Meroanuyeckue peKOMEHAAIMH [0 OPraHU3alliM  CaMOCTOSITEIbHOH  padoThI
CTY/ICHTOB

CamocrosiTenbHbIe PabOTHI MPEACTABISIIOT COOOW OJMH W3 OCHOBHBIX BHJIOB y4eOHOM
JesITeNbHOCTH CTyZeHToB. Ha coBpemMeHHOM 3Tame o0pa30BaHUS 3TOMY BHUIY JAEATEIbHOCTU
MpHUIAeTCsl CYLIECTBEHHOE 3HaueHue. BBIMOIHEHHE CaMOCTOSATENbHBIX PabOT CIIOCOOCTBYET
CO3HATEIIbHOMY YCBOGHHIO TEOPETHYECKOrO MarepHaja, BbIpaOOTKE HAaBBIKOB pabOThl C
JUTEpaTypoil, MoMoraer B MOJArOTOBKE K 3aueTy. Kpome Toro, 3To oJuH U3 BUAOB TEKYIIETO
KOHTPOJISl B pETUHTOBOM cUCTeMe 00y4eHHsI.

OcHOBHasl 4yacTh IpeIaraeMbIX 3aJaHUil IJIs CaMOCTOSITENbHOM paboThl HalleJleHa Ha
U3y4EHHE TEOpETHYECKOro marepuana. [l camMOCTOSTENBHOTO M3Y4Y€HHUs CTyAECHTaM
MIpeIJIOKEH MaTepuall, KOTOPBIM HEe paccMaTpUBAaeTCsl Ha JIEKIUAX MU paccCMaTpUBAETCS JIHILb
0030pHO.

TpeboBaHMs K OTYETHOCTH:

- Bompocs! 17151 caMOCTOSTENEHOTO U3YyUEHHS CTYACHTHI TOTOBAT B (hopMe JOKIIaaa C
npeseHTanuei. [locne BeicTymIeHus AOKIaabl 00CYKIAI0TCS C TPYIION U MpernoaaBaTeiemM.



3agaHus A1 CaMOCTOSITeIbHON PadoThl

Yenosek B 6nochepe. Cozmanre HOBOM HOOCHEPHON OPraHU30BaHHOCTH.

Kocmoc u 6uocdepa.

Yuenue B.U. BepHanckoro o 6umocdepe u HOBoe HaydHOE MHUPOBO33PCHHE.

CyTouHbBI€, CE30HHBIE U IPYTHE PUTMBI KDYTOBOPOTOB.

buoreoxumuueckue KpyroBOpOThl BeElIECTBA M IMOTOKM DHEPrMM KaK OCHOBHOMU

MEXaHH3M IMOJJICPKAHUS OPTaHU30BAHHOCTH U YCTOMYUBOCTH OUOCHEPEHI.

DOTOXUMUYECKUE TPOIECCHI U KIIUMAT TUIAHETHI.

OpraHoreHHbIN TapareHe3uc MUHEPAJIOB.

PaccenBanue u HUPKYJIALNS 3arpsI3HAIONINX BELIECTB B Onocdepe.

TexHOJIOTHH TPOU3BOJICTBA IKOJIOTUIECKH YUCTOU TIPOTYKIIHH.

10. 3nauenue pabor A.M. BoeiikoBa i TOHUMaHUS DSHEPrETHUYECKUX IPOIECCOB
ouocdepe.

11. [Totok »HepruM B OHKOCHCTEME uepe3 Tpo(pUUYeCKUe YpOBHHU, IHEPreTUUYECKUE
OTPaHUYCHUS CIIOKHOCTH TPOPUIECKHX IETICH.

12. KuGepHeTriecKkue MpUHITMITBI OpraHu3auu ornochepsl.

13. Tosie yCTOMYMBOCTH | TIOJI€ CYIISCTBOBAHUS KU3HU.

14. TIpencraBneHune o OUOreOEHOTUYECKOM IMTOKPOBE 3eMIIH.

15. KosBoumrorust atMmocdepsl, mutochepsl, Tuapocheps U Ouochepsl.

16. IlonsiTHe 0 ckiIaapIBaromencs 6nochepHo-HOOCHEPHOM IETOCTHOCTH.

17. Dxomornyeckasi OIEHKAa TMPUPOJHOW Cpeabl W BO3MOXKHBIX ~ AHTPOTIOTCHHBIX
MOCIEACTBHUM B LIETSAX ONTUMH3AINH OUOChEpHI.

18. YenoBek u ero nNuieBbie MOTPEOHOCTH B KATOPUAX U OEIIKax.

19. CoBpemeHHBIE  CENBCKOXO3AWCTBEHHbIE TEXHOJOTMM W MPOOJIEMBI  OXpPaHbI
OKPYXaIOIIEH CPeabL.

20. Bnusinue nesTenbHOCTH YellOBeKa Ha rI100aibHbIe MPOIECChl M KIMMAaT OHochepsi.

21. IIpoxyxtuBHOCTE OMOCGhEpHI, NEpBUYHAS W BTOPUYHAS TMPOIYKIHSA, TpPodUUIecKHe
[ENU ¥ MUPaAMUJIbIL.

22. IlepBuyHast MPOJYKTUBHOCTh W OMOMAacca JECOB, JIyTOB, 00pabaThIBa€MBIX 3EMeEIlb,
MOPCKHX U TPECHBIX BOAOEMOB, OOJOT, MyCTHIHB; T0OJIOBasi MEPBUYHAS TPOLYKIIHS
MaTEepPUKOB U OK€aHOB, OMOC(EPHI B IIETIOM.

23. UenoBek W €ro muileBble MOTPEOHOCTH B Kalopusx u Oenkax. HeTpagumumoHHbIe
MCTOYHHKH O€JIKa - OMOTEXHOJIOTHA.

24. TIporHO3bI U CLIEHAPUH Pa3BUTHS MUPOBOTO XO3sIMICTBA M HACENEHUS Ha OmKaiIine
100- 200 ner.

25. TIpon3BOACTBO MPOAYKTOB MHUTAaHUA Kak mporecc B Ouocdepe. [lytu moBbimeHUs
MPOAYKTUBHOCTU OHOC(EPHI.

26. IIpobnembl U MyTH COXpaHEHHsT OMOPa3HOOOpa3usi U IKOJIOrMUYECKH OOOCHOBAHHOTO
HEUCTONTUTEIILHOTO YCTOMYUBOTO Pa3BUTHSI.

27. BnusiHue NesTeNbHOCTH YellIOBeKa Ha TJI00aTbHbBIE TPOIECCHl M KITMMAT OUochephl.

28. YTpo3a COKpamieHHs IHUIIEBBIX PECYpCOB: 3pO3Hs IOYB, JETPajamus TOYBEHHOTO

MOKpPOBa H BOJHBIX PECYpPCOB, BO3JACWCTBUE BpeauTeneil u Ooye3Hel Ha

CCJIbCKOXO3SUCTBEHHBIC PACTEHUS W JKUBOTHBIX; TEXHOTEHHOE 3arps3HEHUE

OKPYXKArOIIeH Cpeibl U MPOU3BOJICTBO IKOJOTUIECKH YUCTHIX MPOJTYKTOB TUTAHMSL.
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N3 nans! yueOHbIE M y4eOHO-METOANIECKOE TTOCOOUS IO IAaHHOMW JUCITUTUTHHE:

1.

2.

3.

Heanoea C.A., [{emenmovesa C.M. Yuenue o 6uochepe [DnekTpoHHBII pecypc]: yueOHo-
Meroandeckoe mocooue / ®I'BOY BIIO "Teep. roc. yn-t". - TBepn: TBepckoit
rocyJapcTBeHHbIN yHUBepcuTeT, 2013.

Heanosa C.A., /lemenmvesa C.M., Homog A.A. OcHOBBI yueHus o 6uocdepe: YuedbHoe
nocobue Juis CTyAeHToB HampaBieHuil Maructpatypsl 06.04.01 buonorus wu
6akanaBpuata 06.03.01 buonorus, 35.03.01 Jlecnoe neno, 35.03.05 CagoBoactso. ['pud
HMC TsI'Y. TBeps: TBep. roc. yn-1, 2016. 172 c¢. Tupax 500 3k3., 10,8 1. 1.

Meiticyposa A.®D., Heanosa C.A. buocdepa: TPUHIUIBI OpraHU3ANMH W OCHOBHBIC
npobnemsl: yuyeOHoe mocobue. Y. 1. buocdepa kak rmobaibHas 3KOCHCTEMa 3EMIIH.
TBepb: TBepcKkoil rocygapcTBeHHBIN yHUBEpcUTeT, 2017. 156 c.



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

B mocoowusx OTpPaXXCHBI BCC Pa3aciibl yLI€6HOl"O Kypca, BKIIFOYCHBI TEMBI JICKIUOHHBIX W
MPAKTUYCCKUX 3aHATHH. I[aHBI METOJHUYCCKHUEC PECKOMCHAAINN 10 opraHu3anvu
CaMOCTOSITEILHOM pa6OTBI, a TaKXKC TCCTOBBIC 3a/laHUS 110 KAXKIAOMY pa3aciy.
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6. YAEBHO-METO/MYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iureparypa

OcHOBHas:
1.

3.

Epemuenko, O. 3. Yuenue o 6uochepe: yueobnoe mocodue s By3os / O. 3. Epemuenko. — 3-¢
u3d., mepepab. u mom. — Mocksa: MzpatensctBo [Opaiit, 2021. — 236 c¢. — (Bricuee
obOpaszopanue). — ISBN 978-5-534-08283-8. — Tekcr: anexrponnsiii / DbC IOpait [caiiT]. —
URL: https://urait.ru/bcode/474242

Bormanos, U. M. OcHoBEI yueHust o 6uocdepe : yuedHoe nocobue : [16+] / W. U. bornanos ;
OMcKkuit TOoCy1apCTBEHHBIH MeAarornyeckuii yHuBepcuret. — OMck : OMCKUil Tocy1apCTBEHHBINH
nemgarorudecknii yauBepcuter (OmITIY), 2019. — 248 c. : wn., tabn. — Pexxum gocryma: 1o
noxnucke. — URL: https://biblioclub.ru/index.php?page=book&id=616145

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

JlomoHUTEIbHAS:
1.

l'unsipoB, A. M. Dkonorus 6nocdepsl: yuedHoe mocodue / A. M. T'unsipos ; mon penakuueii . B.
Kapenuna, JI. B. [Tonumyka. — MockBa: MocKkoBCKHit TOCY1apCTBEHHBIH YHUBEPCUTET UIMEHU
M.B. JlomonocoBa, 2016. — 160 ¢. — ISBN 978-5-19-011081-4. — Tekcr: 31eKTpOHHBIH //
OnekTpoHHO-0ubroTeunas cucrema IPR BOOKS: [caiiT]. — URL:
http://www.iprbookshop.ru/97530.html

DKoJorus: y4eOHUK U pakTUKyM Jutst By30B / A. B. Toraii [u ap.]; mon obmieit penakiueit A. B.
Toras, A. B. KopcakoBa. — 5-e u3zz., mepepad. u morn. — Mocksa: U3narensctBo FOpaiir, 2021.
— 352 ¢. — (Bpnicmiee oopazoBanue). — ISBN 978-5- 534-01759-5. — TekcT: 371€KTpOHHBIH //
OBC Opaiir [caiit]. — URL: https://urait.ru/bcode/468485

Aromun, I'. A. YcToitunBoe pasputre: 4enoBek u ouocdepa: yaeoHoe mocodue / I'. A. Aroawn, E.
E. ITyproBa. — 3-e uzn. — Mocksa: Jlaboparopus 3nanuii, 2019. — 110 ¢. — ISBN 978-5-
00101-627-4. — Tekcr: 31eKTpOHHBIH // DnekTpoHHO-O0nbIroTeuHas cucrema [IPR BOOKS:
[caitr]. — 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

PexBU3NTHI JOKYMEHTA,
YTBEepAUBLIEro M3MeHeHHUs
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