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1. IEJU U 3AJTAYM JUCIUATLINHBI

1.1 | Henb IuCUUIUIMHBL — CHOPMUPOBATH KOMIUIEKC HayYHBIX 3HAHUI U MpeICTaBICHU 0 Onocdepe u CoBpeMEHHBIX
O6uocdepHbIX mpoleccax Ha 6a3ze Ouoreoxumuueckoit koumeniuu B.. BepHaackoro /s CHCTEMHOW OIICHKH
TEOMOIUTHICCKUX SIBJICHUH M IPOTHO3a MTOCICSACTBHI PeaIn3alii COLUATbHO-3HAYMMBIX IPOCKTOB

3amauu:

3amagamMy OCBOCHHUS TUCIMILTAHBI SBIISIOTCS:

1) chopMupOBaTh MPEACTABICHHE O BKJIAJC OTCYCCTBCHHBIX YYCHBIX B CO3[aHHE HOBOIO HAYYHOTO MHPOBO33DCHHS, B
pa3BHUTHE COBPEMEHHOW KOHIIEMIIMHM €CTECTBO3HAHUS; 00 UCTOYHHKAX OHMOChHEpHBIX MPEACTaBICHHH, HOBOW Mapaaurme
OTHOIICHHUS YeJIOBEKa K OKpYXKarollel ero cpene;

2)IO3HAKOMHUTh C OCHOBHBIMH TIOJIOKCHHSIMU OuochepHoit  konneniuu B. 1. Bepuajackoro; o npeaenax ouocdeps! u ee
¢byHKIMAX; 0 QyHIAMEHTATBHBIX CBONCTBAX U IUIAHETAPHBIX (DYHKIMSX )KUBOTO BELIECTBA; O 3aKOHOMEPHOCTSIX IBOJIIOLUHU U
JTanax pa3BUTHS KM3HM Ha 3emiie; 0 (PYHKIHUAX M 00 YpOBHIX OpraHu3ainuu Ouocheprl; 0 OMOrCOXMMHUYECKHX IUKIAX B
ouochepe U HSKOJIOTHYECKON 3HAYUMOCTH OHOTCOXMMHUYECKUX KPYTOBOPOTOB OHOTCHHBIX JIJIEMEHTOB; O TpaHC(hOopManuu
o6uochepsl B Hoochepy, XapakTepe pa3BUTHs OOIIECTBAa U MPHUPOIBI HA COBPEMEHHOM 3Tarie pa3BUTUsI OHOC(epbl, 00 OCHOBHBIX
MOJIOKEHUSAX «YUeHHUs1 0 Hoochepey.

3) mokasaTh 3HaYCHHE YYCHHUS O Onocdepe Kak eCTeCTBEeHHOHAYYHOH 0a3bl IS peIICHHsI IPOOIEMBI OLEHKH IKOJOTHYCCKUX
[IPE/CIIOB Pa3BUTHUS YEIOBCUCCKON [[MBHIH3AIINN.

4) HayYNTHh yCTaHABIMUBATH B3aUMOCBS3b MEXKIY AESTCIBHOCTHIO YCIIOBEKAa U COCTOSIHUEM CTPYKTYPHBIX KOMIIOHCHTOB
6rocdepsl; IPUMEHATH MOJYUYCHHBIC 3HAHUS JJISI PEIICHHS 33134 MPO(HECCHOHANBHOM eI TENbHOCTH, 00ECIeYNBATOIIIX
IIPAKTUYECKYIO pealli3alMi0 COXPAHECHUS CYIECTBYIOIIEro paBHOBECHs B Onocdepe.

5) cdhopMHUpOBaTH NMPEJACTABICHUE O XapaKTepe U JUHAMHKE OCHOBHBIX IMPOIECCOB, MPOUCXOIAINX B OHocdepe, o earHCTBE
BCET0 KHBOTO U HEXKMBOTO, U HEBO3MOXKHOCTH BBDKHBAHUS YeIOBEeYeCTBa O€3 COXpaHeHUsT OHochephl.

2. MECTO JUCHHUIIINHBI B CTPYKTYPE OOII

Huxn (paznen) OIT: | B1.0

2.1| TpeboBaHus K NpeaBapUTENbHONH MOATOTOBKE 00y4YAIOIIEr0Cs:

2.1.1 | buoskonorus

2.1.2 | YacTHas sxonorus (3kojiorust 6akTepuid, rpudoB, pacTeHUH, KUBOTHBIX)

2.2 | JncumniauHbl (MOAYJIH) U MPAKTHKMH, IJIs1 KOTOPbIX 0CBOEHHUE JaAHHOH JUCHUINJIMHBI (MOIYJIA) HEOOXOAUMO KAK
npealIecTByOIIee:

2.2.1| I'nmoGasibHBIE SKOIOTHUYECKUE IPOOIEMBI

2.2.2 | CoBpemMeHHBIEC TPOOJIEMBI B OHOJIOTHH

2.2.3 | CoupanbHasi SKOJIOTHS

2.2.4 [ Okoj0rNYecKnii MOHUTOPHHT C OCHOBAMH OMOWHIUKAIIMK ¥ OMOTECTUPOBAHUS

3. IINTAHUPYEMBIE PE3YJIBTATBIOBYUYEHUA IO JUCHUIITIMHE, COOTHECEHHBIE CIINTAHUPYEMBIMHA
PE3YJIbTATAMU OCBOEHMS OBPA3OBATEJLHOM ITPOTPAMMBI

OIIK-3.1: TIpumMeHsieT 3HAHNE OCHOBHBIX (PMJI0CO(PCKUX KOHIENMIUI KJIACCHYECKOT0 U COBPEMEHHOTO €CTECTBO3ZHAHMS U
OCHOB y4eHHs 0 Ouocdepe AJ1s1 MOICIMPOBAHMSA U MPOrHO3a Pa3BUTHS OMocepHBIX MPOLECCOB

OIIK-3.2: IIpuMeHsieT METO/IbI CACTEMHOTI'0 AHAJIN32 /IJIf OL€HKH IKOJIOTHYECKHUX MOCJIeICTBUI AHTPONOT € HHO I
JeATeIbHOCTH

OIIK-3.3: UcnoJsb3yeT MeTOA0JIOTHIO POTHO3UPOBAHUS IKOJOTHYECKUX MOCHeACTBUI Pa3BUTUN N30PAHHOM
npodeccuoHaabHOI cepbl M BHIOHPAET MY TH ONTHMHU3AIUHN TEXHOJOTHYECKHUX PelIeHH i ¢ MO3U I IKOJIOr MY ecKoii
0e30acHOCTH

4. CTPYKTYPA U COAEP)XAHUE JUCIHHUITIMHBI (MOIY JIS)

Kon HanmeHnoBaHue pa3ie/ioB U TeM Bup 3a- | Cemectp | HacoB | Ucrounuku | Ilpumeuanne
3aAHATHSA HATHSA / Kypc

Pasznes 1. Beenenne. IlonsaTue 6nocdepsl.

11 IMonstue 6uocdepsnl. XKuBoe BemecTBo Kak Jlex 1 2
COBOKYITHOCTBH BCE€X OPraHU3MOB. Tuner BCIIICCTB B
ouochepe.

1.2 Buocdepa u rpanuns! XKusuau. Kocmoc u 6nocdepa. IIp 1 2

13 Buocdepa u rpanuns! XKusuu. Kocmoc u 6nocdepa. Cp

1.4 [oustue 6uocdepsl. JKuBoe BENIECTBO KaK Cp 1 6
COBOKYITHOCTBh BCEX OPTaHM3MOB. THIIBI BEIIECTB B
ouocdepe.

1.5 UYenosek B 6buochepe. Yuenue B.1 Bepnanackoro o Jlex 1 2
ouocdepe.
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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 PHEPTHH B Onochepe. Mcrounnku u
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,
JHepreTuka "macTOMIHBIX" U " IeTPUTHBIX"
TpOopUYECKUX IICTICH.

Jlex
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3.2

OcHOBHBIE BUJIbI 3HEPTUU B Ouocdepe. MIcTOUHUKH 1
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. ICTOUHUKH 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 "IeTPUTHBIX"
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 3KOJIOIHYECKHE
TpyIIIbl OPTraHUYECKOM XKU3HU B OKeaHe (IJIaHKTOH,
HEeKTOH, 6eHroc). Kpyrosopor xu3Hu B Muposom
OKeaHe.

Jlex

6.2

Pacnipenenenne OCHOBHBIX KJIACCOB )KHUBOTHBIX IO
cpenam oouranus. OCHOBHBIE 9KOJIOTHYECKHE 30HbI
Mupogoro okeana. OCHOBHBIE SKOJIOTHIECKHUE
TPYNIIBI OPTaHUYECKOH KU3HU B OKeaHe (TUIAHKTOH,
HEeKTOH, 6eHToc). Kpyrosopor >xu3Hu B MupoBom
OKeaHe.

Ilp

6.3

PacnipeneneHre OCHOBHBIX KJIACCOB KHUBOTHBIX MO
cpenam ooutanusi. OCHOBHBIE 3KOJIOTHUECKHUE 30HbI
Muposoro okeana. OCHOBHBIE KOJIOTHUECKUE
TPYNIIBI OPTaHUYECKOH KU3HU B OKeaHe (TUIAaHKTOH,
HEKTOH, 6eHToc). KpyroBopor 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
(dhopmanuii 3emHoro mapa. HazemHbIe 3KOCHCTEMBI
(6uOMBI), pacrpe/ieNICHHE Pa3InYHbIX THIIOB
PaCTHTEIHHOCTH: 30Ha apKTUUECKHUX ITYCTHIHB, 30Ha
TYHJIPHI, JIECOTYHAPA, 30HA Taliry, 30Ha CMEIIaHHbBIX U
LIUPOKOJIMCTBEHHBIX JIECOB, 30HA CTEIEH,
CpeAr3eMHOMOPCKAs 30Ha, 30Ha MTyCThIHb, 30HA
TPONHMYECKUX ITYCThIHb, BIaKHBIC TPOITUYECKHE JIeca,
MaHTPOBasi paCTUTEIHHOCTh. BRICOTHASI TOSICHOCTH
JnaHamagToB.

Jlex

6.5

PacnipesieneHne )UBBIX OPIraHU3MOB Ha MaTepPHKaX.
Oxonorudeckue (hakTopsl. bruomacca »xuBoro
BEIIECTBAa Ha cyIre. bruonornyeckas mpo yKTUBHOCTD
30HAJIBHBIX THIIOB IIOYBEHHO-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,
CpeIM3eMHOMOpPCKas 30Ha, 30Ha IIYCTHIHb, 30Ha
TPOITMYECKUX MyCTHIHb, BIIQ)KHBIE 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 MIOYBEHHO-PACTUTEIIBHBIX
(dbopmanmii 3emHoOro mapa. HazeMHbIe 9KOCHCTEMBI
(6uoMBl), pacrpeieNieHle pa3InYHbIX TUIIOB
PAacCTUTENBHOCTH: 30Ha APKTHYECKUX ITyCTHIHB, 30HA
TYHJIpPBI, JIECOTYHAPA, 30HA Taliru, 30Ha CMELIaHHbIX U
IIMPOKOJIMCTBEHHBIX JIECOB, 30HA CTEIeEH,
CPEeIN3eMHOMOPCKAs 30Ha, 30Ha MyCTHIHb, 30HA
TPOIUYECKUX MyCTHIHb, BIQKHBIC TPOIIMIECKUE JIeca,
MaHTPOBas PaCTUTEIBHOCTh. BBICOTHASI TOSICHOCTD
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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ctp. 9

D1  [MexAMCHUIIMHAPHBINH HAaydHbIH U npuKIaaHOi sxypHan "Buocdepa": http://21bs.ru/index.php/bio

D2  |MHHHCTEPCTBO NPUPOIHBIX PECYPCOB M Konoruu Poccuiickoit ®enepanmu: http://www.mnr.gov.ru/

23 [Hanmonanbeiit mopran «IIpupoaa Poccuny»: hitp://www.priroda.ru/

34  [Auteprer-mopran BUOAT: http://biodat.ru/

6.3.1 Ilepeyens MPOrpaMMHOI0 odecneyeHust

6.3.1.1| Microsoft Windows 10 Enterprise

6.3.1.2| Microsoft Office npodeccronanpHblit mwioc 2013

6.3.1.3| Kaspersky Endpoint Security 10 mst 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

6.3.2 CoBpeMeHHbIe NpodeccuoHAIbHbIE 0a3bI JaHHBIX U HHPOPMALMOHHBbIE CIPABOYHbIE CHCTEMBI

6.3.2.1| O9BC «ZNANIUM.COM»

6.3.2.2| DBC «IOPAUT»

6.3.2.3| OBC «YHuBepcurerckas OMOIHOTEKA OHIIAWH»

6.3.2.4 DBC IPRbooks

6.3.2.5( ODBC «Jlaap»

6.3.2.6| 9BC BOOK.ru

6.3.2.7| OBC TBI'Y

6.3.2.8| Hayunast sanextponHas 6ubnnoreka eLIBRARY.RU (noanucka Ha KypHaJbI)

6.3.2.9| Penosurapuii TB['Y

6.3.2.1| BupTyanbHblii YUTANBHBIN 31 quccepTanuii Poccuiickoit rocynapcrsennoi 6udimoreku (PT'B)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCIHUIIJIMHBI (MOAYJIST)

Aynuropus O6opynoBanue
5-226 MYJIBbTUMEAUHHBIN KOMIUIEKC, IEPEHOCHONH HOYTOYK, yueOHast Me0ellb, MUKPOCKOIIBI, IEPEHOCHBIE JIAMIIBI
5-318 MYJIbTUMEIUNHHBIN KOMIUIEKC, IEPEHOCHOH HOYTOYK, yueOHas Mebelb

8. METOAUYECKHUE MATEPHUAJIBI JJIS1 OBYYAIOIIUXCS IO OCBOEHHUIO JUCIIUITIJIMHBI

Meroaundeckue MaTepualbl IPUBEACHBI B IPUIIOKEHUH 3.



http://21bs.ru/index.php/bio
http://www.mnr.gov.ru/
http://www.priroda.ru/
http://biodat.ru/

MNPUJIO)KEHHE 1

5. OIEHOYHBIE MATEPHUAJIBI J1JIS1 IPOBEJIEHUS TEKYIIEU U
5.1. OneHo4Hble MaTepHAJIbI VIS IPOBEIeHUS TeKYIeH aTTecTAaluu

Tembl pedeparToB

1.

asrwn

©®~No

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

17.
18.

19.

20.

21.

22.
23.

24.

25.
26.

217.

Yenosek B bnoctepe. Coznanue HOBOM HOOC(HEPHOH OPraHu30BaHHOCTH.

Kocmoc u 6uocdepa.

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

CyTouHbI€, CE30HHBIE U IPYTHe PUTMbI KDYTOBOPOTOB.

KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB U UX aHTPOIIOT€HHAast MO (UKL
ra3o00pa3HOro U 0CaJOYHOTrO IUKIIOB, MAKPO- U MUKPOIJIEMEHTOB.

OpraHoreHHbIi TapareHe3uc MUHEPAJIOB.

PaccenBanue v HUPKYIISILINS 3arps3HAIONINX BEIIECTB B Ouocdepe.

TexHom0rNM MPOU3BOJICTBA FIKOJIOTUIECKH YHCTON PO TYKIIHH.

3nauenue pabot A.M. BoeiikoBa i HOHUMaHUs YHEPTETUYECKUX MPOIIECCOB B
ounocdepe.

[ToTok sHEpruu B 3K0oCcHCTEME UYepe3 TpohUIeCKUe YPOBHU, YHEPTeTHUECKUE
OTPaHUYEHUS CIOKHOCTH TPOPUIECKUX LICTIEH.

KubepHeTnueckre NpUHIHUIIBI OpraHu3aluu ouochepsol.

[Tone ycTOM4YMBOCTH U I10JI€ CYLIECTBOBAHUS KU3HHU.

[IpencraBnenne o GHOTEOIIEHOTHYECKOM TTOKPOBE 3EMITH.

Kosomronus armocdepsl, turochepsl, ruapochepsl 1 Onochepsl.

[TonsTre o ckianpIBaronieiics 6uochepHo-HOOCHEpHOI 1IETOCTHOCTH.

DKoJoruveckas oleHKa IPUPOIHON CPeIbl M BOSMOKHBIX aHTPOIIOT€HHBIX MOCTIEACTBHIMA
B IEJISIX ONTUMHU3AIUHN OHOC(hEpHI.

YesoBek U ero MuIleBble MOTPEOHOCTH B KAJIOPUAX U OesIKax.

CoBpeMeHHBIE CeTbCKOX03IHCTBEHHBIE TEXHOIIOTHH U TIPOOJIEMBI OXPaHbI OKPYKAFOIIEH
cpeapl.

[TpoxyxTuBHOCTE OMOC(hEPHI, TEpBUYHASI U BTOPUYHAS MPOIYKIHS, TPOPHUIECKHE [ETH U
MUPaMHUIBI.

[lepBuyHas TPOMYKTHBHOCTh M OHWOMacca JIECOB, JIyTOB, 00padaThIBAEMBIX 3EMEIb,
MOPCKMX M TPECHBIX BOJOEMOB, OOJOT, MYCTBbIHb; T0JIOBas MEPBUYHAS MPOYKIHS
MaTepUKOB U OKEaHOB, OMOC(EPHI B LIETTOM.

[Tpon3BoaCTBO NPOAYKTOB NHTaHUS Kak Mpouecc B Ouochepe. Ilytu mnoBbimeHus
MPOJYKTUBHOCTU OHOC(EPHI.

BnusiHue nedrenbHOCTH YenoBeKa Ha IJ100aibHbIe MPOLECCHl U KIMMAT OHoc(epsl.
[IporHo3s! U clieHapuu pa3BUTHSI MUPOBOIO X03siiCTBa U HaceseHus: Ha Ommkaiimme 100-
200 ner.

[IpoGnems! 1 yTH coxpaHeHUs! OMOpa3HOOOpa3us U SKOJIOTUYECKH 000CHOBAaHHOTO
HEHCTOIUTENHFHOIO YCTOWYMBOTO Pa3BUTHS.

BrustHue nestenbHOCTH YelioBeKa Ha ri100ajJbHbIE TIPOIECChl i KITMMaT OHoChepHI.
VYrpo3a cokpalleHus MHIIEBBIX PECypCcOB: 3pO3Us TOYB, JErpajalus MOYBEHHOTO
MOKPOBa M  BOJHBIX pECypcoB, BoO3ZelcTBUE BpeauTesned u  Oone3Hedl Ha
CeNIbCKOXO035IICTBEHHBIE PACTEHUS U )KMBOTHBIX; TEXHOTEHHOE 3arpsi3HEHHE OKPYKAIOLIEH
Cpeabl M TPOU3BOJICTBO AKOJIOTHIECKU YHUCTHIX MPOAYKTOB MUTAHHUS.

CoBpeMeHHbIE CeTbCKOX03sICTBEHHBIE TEXHOJIOTUU U MPOOJIEeMbl OXpaHbl OKpY Karolei
Cpenpl.




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
CPaBHEHMIO C TeM, uTo ObwIO paHbiie. [lepen HUM
OTKpBIBAalOTCSL Bce Oosee u Oojiee MIMPOKHE
TBOpPUYECKHE BO3MOXHOCTH. M, MOXeT OBbITb,
MOKOJICHWE MOEW BHYYKH YK€ MPHOIM3HUTCSA K UX
pacuBeTy».

2  «Jluxk mnaHeThI-OMOCchepa -XUMUYCCKU
PE3KO MEHSETCS UEJIOBEKOM CO3HATEIbHO U
[JIaBHBIM 00pa3oM Oecco3HarenbHO. MeHsercs
YeJIOBEKOM (DM3MYECKH M XUMHUYECKH BO3IYIIHAS
000JI0YKa CYIIIH, BCE €€ MPUPOTHBIEC BOJIBI».

3 B pesyaprare pocra 4enoBEYECKOM
KyibTypel B XX B. Bce Oosiee pe3Ko cCTajiu
MEHAThCS  (XMMHYECKM U OHOJIOTUYECKH)
npuOpexHble MOps W 4YacTH OKeaHa. YesoBek
JOJDKEH Telepb IpUHUMAaTh Bce OOJbIIME U
bonbmime Mepsl kK TOMY, 4TOOBI COXPAaHHUTBH JUIS
OyyluX MOKOJEHUH HUKOMY HE MpHHAJIeKalIIe
Mopckue oOorarctBa. CBepx TOro UEIOBEKOM
CO3/AI0TCSI HOBBIE BHJbI M pachl >KUBOTHBIX M
pacTeHHI».

4 «B OynymeMm HaM pHUCYIOTCS Kak
BO3MOXXHBIE ~ CKa30YHBIE MEUTaHMUS: YEJIOBEK
CTPEMHUTCSI BBINTH 3a MPEIEIbl CBOCH IUIAHETHI B
KOCMHYECKOe  IpocTpaHcTBo. M,  BepodATHO,
BEIAIETY.

5} «Ceiluac MBI TNEPEKHUBAEM HOBOE
re0JIOTHYECKOe 3BOJIIOIIMOHHOE U3MEHEHHE
6uocdeprl. Mbl BxoguMm B Hoochepy. MoxkHO
CMOTpETh MOATOMY Ha Haie Oyayliee yBEpEeHHO.
OHoO B HamMX pykKax. Mbl €ro He BBIITYCTUM»

e lmeeTcd MOJIHOE BEPHOE pELICHUE,

BKJTIOYAIOIICE TMPABUILHBIA OTBET — 3
Oamia;

e J/laHo BepHOE peuicHHUeE, HO
JIOTTYIIEHbI HECYIIECTBEHHBI e
(akTuueckue OLINOKH, HE

UCKa)KaloIIke  0OIIero CMBICIIA,
WMEIOTCS JIMIIHUE WU HEBEPHBIC
3amMcu — 2 6anna;

® JImeercs BEpHOC PpPCEHICHUE 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 dTanbl.  Chopmynupyiite
CBOIO TOYKY 3peHHsi B 3 Te3ucax. l[IpuBenute
MMEHA YYEHBIX, BHECIIMX BKJAJ B pPa3BUTHE
nanHou Teopuu. [IpuBenure He MeHee 2

. Nwmeercs [IOJIHOE BEPHOE
pelIeHre, BKIIIOYAOIIEE IMPABWIbHBIN
OoTBeT — 3 Oaia;

. Jlano BepHOE pelIeHHe, HO
JOIMYIICHBI HECYHICCTBCHHBI €
(dbakTH4eCcKre OImMOKH, HE
HCKaXKaIoIue ob11ero CMBICIIA,




apryMEHTOB, MOATBEPKIAIONINX JAHHYIO TEOPHIO.

2. PaccmoTpuTe pUCYHOK M BBIIIOJHHUTE 3aJaHHE.
CocTtaBpTe TOSCHUTEIBHBIH TEKCT K CXEME.
1.KpyroBopoT kakoro BeliecTBa NpPUBEIEH Ha
naHHOW cxeMe? ONMIINTE OCHOBHBIE MPOLIECCH 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 JaHHOM 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»

[IpuMepsl TECTOBBIX 3a1aHUI:

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

a) pa3BUBATh YPOBEHb ITUBIIIN3AIIH;

0) moaIepKUBATh U LEJICHAPABICHHO Pa3BUBATh
ouocdepy;

B) 00yCTpauBaTh *KHU3Hb JII0JIei Ha 3emie;

') OCBauBaTh U MPeoOpa3oBaTh MPUPOAY 3eMJIH,
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 BEIIECTBO
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;
I') BCEX BUJIOB PACTCHUM, 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 Ku3HH;
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 oOosouka 3emiid: HCTOPHUYECKHE AacleKThl, OIpEJeIeHUe, COCTaB,
rpaHUIbl, PYHKITUH.

2 JKuBoe BemIECTBO KaK COBOKYIMHOCTb BCEX OPraHU3MOB: OIpeleJIeHHEe, CTPOEHUE,
CBOMCTBA.

3. OO6onouku 6uochepsl: armochepa, ruapochepa u ap. buochepa u rpanunpl XKuzHu.

4BUOTreOXMMHYECKUE KPYTOBOPOTHI BEUIECTB M MOTOKH DHEPTHH, KaK OCHOBHON MEXaHH3M
MOJJIEp>KaHUSl OPraHU30BaHHOCTH U YCTOMYHUBOCTH OUOChEpHI.

5  KpyroBopot Bonbl. OcobeHHOCTH (DPU3UKO-XUMUIECKIX CBOMCTB BOJIBI U €€
Oouonoruueckoe 3HayeHue. [lytu nepemeneHus Bojbl: Boja B 6uocdepe; KpyroBopoT BOJIbI B
skocucreme. [Ipoucxoxnenue u 3anacsl Bojbl Ha 3emiie. [IpodiaemMbl 0XpaHbl U pallOHAILHOTO
HCIIOJIb30BaHUs BOJHBIX PECYPCOB.

6Kpyrosopot yriepona. buonornueckoe 3nadenue yriepona. OcoOEHHOCTH KpPyroBopoTa B
BOJHBIX M Ha3eMHBIX HKOCHCTEMax. 3arachl OPraHUYECKOTO U HEOPraHMYECKOTO YTiepoja.
X03sHCTBEHHAS IEATEILHOCTh YEJIOBEKA M TpaHC(hOopManus KPyroBopoTa yriiepoaa.

7. KpyroBopor kucinopoaa. buonoruueckoe 3HaueHue Kucioponaa. buoxumuueckue,
aHATOMHYECKHE M (DU3HOIIOTUYECKHE MEXaHM3MBI HCIOIB30BAHUS KHCIOPOJAa OpPTaHU3MaMH.
PesepBHbIil poHT KPYyroBOpOTa KUCIOPOAA, HCTOYHUKU MOCTYIUICHUS KHCTIopoia B Ouocdepy.

8  KpyroBopor a3zora. ®ukcanus a30Ta W BOBJICYCHHE €ro B OHOrCOXMMHYCCKUN
KpyroBopor. CuMOMOTHYECKHE W CBOOOJHO >KMBYIIME OPraHu3Mbl - (UKCATOpPHI a30Ta.
[Tpouieccet ammonupukanuu, HUTpudukammu u aeHutpuduranuu. [IpoOieMbl 3arps3HeHUs
OKPYXKAroIIeH cpelibl COeAMHEHUSAMHU a30Ta.

9. KpyroBopor docdopa. buonorudeckas posb pochopa. Dochop Kak TUMUTHPYIOIIHIMA
dakrop. [locneacTBUSI aHTPOMIOTEHHOTO HAPYIIIEHUSI KpyroBopoTa docdopa.

10. TloTok HEpruM U MPOTYKTHBHOCTH OHMOCKHEPHI.

11 OcHoBHBIE BUJBI SHEPTUH B Ouocdepe. bananc u pacnpeneneHre COMHEYHOM YHEPTHH.

12, [lesaTeNbHOCTH YeIOBEKA U IBOJIIOIHS OHOChephl.

13. OBomronust  O6uocdepsl: mpeduoTHueckas, OuoTudeckas cTaaud. OCHOBHBIE JTallbl
IBOJTIOIIHH.

14 OcHOBHBIE YepPTHI FIBOIOINH PA3TUYHBIX [[APCTB OPraHUYECKOTO MUDA.

15 OcHOBHBIE 32aKOHOMEPHOCTH BOJIIOIIMY OPTaHUYECKOTO MHUPA.

16. OOGmiue 3aKOHOMEPHOCTH OpraHu3aluu 6uocepsl.

17.  Kocmuueckue npeanocbuiku GopMupoBaHus 3eMiIu U 61nochepsl.

18. OOpa3oBanue coaHEYHOM cUCTeMbl. OCHOBHBIE COCTaBIISIOIIME 3JIEMEHTHI COJHEYHOMH
CHCTEMBI, UX POJIb.

19, Tlepexon 6uocdepsl B Hoochepy. Y CI0BHUS CTAHOBIECHUS U CYIIECTBOBAHHS HOOC(EPHI.

20.Yuenne BepHajickoro o 6nocdepe u Hoochepe.

21.9xonoru4ecKre cucTeMbl Onochepsl U YeToBeKa.

22.0cHoBHBIE TIPOOJIEMBI YesloBedYecTBa U Orocheps 3a mocieaaue 100 er.

23.PactipeieneHue KMBBIX OpraHu3MoB B MupoBoMm okeane. KpyroBopot xu3au B MupoBoM
OKeaHe.

24.PactipenienieHre KUBBIX OPTaHU3MOB Ha MaTepUKaXx.

25.Konnenmus ycroiuusoro pasputus (PM0O-92, PUO+10). Konnenmus nepexona Poccnn
K YCTOWYMBOMY Pa3BUTHIO M MEXaHU3M €T0 TOCTHKEHUSI.




Tunoevie KOHmMpPOJIbHblE 3a0aHUs 0715 npOMeofcymquOﬁ ammecmayuu

IlianupyemMbIi T
o6pazoBaTebHbIi HIIOBbIe KOHTPOIbHbIE 3a/IaHHs H Kpurepun
CI0co0 MpoBeIeHUs MPOMEKYTOYHOMN
pe3yJbTat ATTeCTALMH OLICHUBAHMS U IIKAJIA
(koMmeTeHU U, OLICHUBAHMS
HHIUKATOP)
OIIK-3: Crocoben | Bonpocbr: IIpeoOpa3oBanne Qu3uko- e meercs MIOJTHOE
UCII0JIb30BaTh XMMHYECKHX I1apaMETPOB OKPYKAIOUIEH | BEpHOE pelIeHuE,
dmnocodpckue Cpelbl BCIIEICTBHE KU3HENEATECIBHOCTH | BKIIFOYAIOIIEE
KOHLICTILINH YKHUBBIX OpraHu3MOB Ha3bIBACTCS | IPABUIIbHBINA OTBET — O;
€CTECTBO3HAHUS u byHKIHEH ’KHBOrO | 0aNIoB;
MIOHUMAaHUe BEILIECTB. e Jlano BEpHOE
COBPEMEHHBIX 2. 'maBHBIMH 37€MEHTaMH, BXOJSIIUMU | PEIICHUE, HO JOMYIICHBI
O6rochepHbIX MPOIIECCOB | B COCTaB KUBOTO BEIIIECTBA, | HECYILLIECTBEHHbIE
JUISL CACTEMHOM OLIGHKH | SIBIISIFOTCS dakTuyeckue  OIMMUOKH,
Y IIPOTHO3a Pa3BUTHS 3. BepxHss rpanula xu3Hu B 6uocdepe |He HCKaXKaIoL1e
cdepsl TpodeCCHOHATb- | ONPEICIISICTCS o011ero CMBICIIA,
HOU J1eSITENIbHOCTH; 4. U3BecTHsKM, KaMEHHBIH  YTrOJb [MMEIOTCS JIMIIHUE WJIIU
OTHOCHT K BelecTBY OMoc(ephl. |HEBEpHbIE 3amucu — 3
5. TlouBy B.M. Bepnanackuii Ha3biBal |0asia;
BEILIECTBOM. HNwmeercsa BEPHOC
6. Onpenennure KpyroBopoThl BEHIECTB, |PCIICHUE TOJIBKO YacTH
3a/laHus u3-3a

KOTOPBIM COOTBETCTBYIOT ~CIJIEIYIOIIHE
OITUCAHUS:

6.1. B mporuecce rpo30BBIX pa3psiioB B
atMoc(epe B MalbIX KOJIMYECTBAX STOT
AJIEMEHT CBSI3BIBACTCS C KHCIOPOJOM, a
3aTeM C JOXKASMH  BBINIQJAeT Ha
MTOBEPXHOCTH TIOYB.

6.2. B omnume ot aApyrux OnouiIbHbIX
JJIEMEHTOB JTOT DIIEMEHT B IIPOIECcCe
MUTrpau He 00pasyeT ra3o0Boi (asbl.
6.3. Murpamus 3TOro COEAMHEHHUS B
ouocthepe mpoTekaer ABYMsI IyTSMHU.
[lepBblil myTh 3aKIOYaeTCss B €r0

MOTJIONIEHUH Tpu  (POTOCHHTE3E U
00pa3oBaHNM OPraHUYECKHUX BEIIECTB,
4acTh ~ KOTOpBIX  Tocie  rubenu
OpPTaHU3MOB 3aXOpOHSIETCS B
ONarompusTHBIX ~ BOCCTAHOBUTEIHHBIX
ycloBUsX B JuTochepe B BUIE
paccestHHOW  OpPraHUKH  OCaJOYHBIX

nopoa, Topda, yrisi, TOploYuX CIaHIeB
u Hedtei. [lo BTOpOoMy IyTH MUTparus
3TOrO 3JEMEHTa MPHUBOJIUT K CO3JaHHIO0
KapOOHATHOW CUCTEMBI B THApOchepe

6.4. Baxnoe CBOMCTBO 3TOrO
KpyroBOpOTa 3aKJIOYAeTcsl B TOM, YTO
OH, B3aMMOJICUCTBYS C JHUTOC(EPOH,
aTMocepoil U KUBBIM  BEIIECTBOM,

JIOTHYECKON omuokn — 1
Oat.




CBS3BIBAET  BOEIWHO  BCE  YacTH
ruapocheps

5.B xome ¢da3pl  XxuMHUUecKas
IBOJIOIUS  OMOc(epbl MOArOTaBIMBaIA
CyOCTpaThl, KOHCTPYKIIMM W PEAKIHH
JUIs. BOSHUKHOBEHHSI JKU3HHU.

6. s JTamna  ABOJIOIUH
Oouocdeppl  XapaKTepHO: OTCYTCTBHUE
CBOOOJHOTO KHCIIOPOJa, TOBBIIICHHAS
palMOaKTHBHOCTh 3EMHOTO MaTepuala,
MOSIBJICHUE Ha 3emie MepBOU
retepoTpodHoit Ouochepsl.

3agaHue.

Paccmompume pucynoxk u omeemvme
Ha 8ONPOCHI.

1. KpyroBopor kakoro  sjieMeHTa
n300paxxeH Ha cxeme?

2. Kakue OCHOBHbIE pOLIECCh
HPOUCXOJAT B JTAHHOM
Kpyrosopote?

3. Ilpocmenure 1o  a’poOHOW |
aHa’pOOHOI 30HAM.

4. B BuIe Kakux  XMMHYECKHUX
COCMHEHMIM  BCTpPEYaeTCs  JAHHBIN
3JIEMEHT B KPyroBopoTe?

5. 3a cyer Kakux IMPOLECCOB B
aTMocdepe  COEAMHEHHUs  JIJaHHOTO
OMoMIBHOTO dJIEMEHTa TMOMaJalT B
1ouBY?

6. Kakue MUKpPOOPTaHU3MBbI
Y4YacTBYIOT B IaHHOM KpYyroBopoTe?

7. Ilpobnembl 3arpsi3HEHUS
OKpYy’Kalollel cpeapl COETUHEHUSIMHU
JTAHHOTO 2JIEMEHTA.

MpaMoe nornouieHne @ m
S0,) (S0, V7 1 ‘|‘
HS
= s YRo6perus
SO, - > | Novsa u
ceanMeHTl




IIpuiaoxenne 2.

MeToanueckne yKkazaHus A5 00y4AIOIUXCS M0 OCBOEHHUIO M CHUIIMHBI (MJIA MOIYJIs1)
1. Ilnanpl npakTUYECKUX (CEMUHAPCKUX) 3aHSITHI U METOJMYECKHE PEKOMEHIALIUN K HUM.

Tembl IPaKTUUECKUX (CEMUHAPCKUX) 3aHATUN Kou-Bo vacos

Tema 1. J)KuBoe BemectBo 6nocdepsl. CpaBHUTEIBbHBINA aHATIU3 KUBOTO 4
BELIECTBA U KOCHOIO.

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

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

Tema 4. buoreoxumuueckue KpyroBopoThl BeIecTB B Ouocdepe 4

Tema 5. BosuukHOBeHHE 1 3BOJIONHS Orochephl. 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 BEIECTB OMOCHEPHI, 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. Bepnajickomy)

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  jgaBiaeHMeM. OHO  (KOCHOE — BEIIECTBO)
CO3JIaeTCs WM TIPU YMUPAHUU JKUBOTO BEIIECTBA HIIU T10]T
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 MPOSBICHUS
NMpaBU3Hbl W JIEBU3HBI, HE TMOJYMHEHHBIX 3aKOHAM
CHMMETPHUU TBEPJIOTO TEJIA




IV. HoBoe KOCHOE €CTECTBEHHOE TEJIO CO3AaeTCsl (PU3UKO-
XUMHUYECKUMHU u re0J0rH4eCKUMHU mporLeccamy,
OC30THOCUTEIILHO K paHee OBIBIINM €CTECTBEHHBIM TEJaM,
JKUBBIM WJIM KOcHBIM. IIpoueccel ero o6pa3oBaHus MOTYT
HUATHU U B )KUBBIX TCJIaX, UBMCHSAACH B CBOUX IIPOABIICHUAX
U JaBasi OMOKOCHBIE €CTECTBEHHBIC TeJa, BHEAPEHHBIC B
YKUBOE €CTECTBEHHOE TEJIO.

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 IMNOJABWIKHBIX MOJICKYJT W IIPUHUMAIOT
dbopMy BMECTMJMIL, B KOTOPBIX OHHM  HaxXOZSATCA.
['a3000pa3Hble Tena OKas3bplBAalOT 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 OHHM
UAYyT, HCOTIMYHUMO OT H3OTPOITHOI'O0 HJIM aHHU30TPOIIHOI'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.  CylIiecTByeT ¢ HUM  HENpPEpPbIBHBIN
MaTepHaIbHO-IHEPTETUUECKHUIT OOMEH.

IX. [Ilmomamp w  o00sacT  TPOSIBJICHUS  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. KonnuecTBO pa3HBIX XUMHUYECKUX COCIMHEHUW -
MOJIEKYJI U KPUCTAJUIOB - B KOCHBIX €CTECTBEHHBIX Telax
36MHOM KOpBI, CIEOBATEIHHO U OMOC(HEphl, OTPaHUYECHO.
Cy11ecTBYIOT HEMHOTHE THICSYM €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 UCKIIIOUEHUEM SIBIICHUN PaInOaKTUBHOCTHU
- YMEHBIIAIOT CBOOOJHYIO SHEPIUI0 cpeabl (Mpouecch
oOpaTuMeble), B JAaHHOM clly4ae - CBOOOIHYIO JHEPTHIO B
ouocdepe.

Hcnonb3yemas ureparypa:
B.U. Bepnanckuii: JKuzneonucanue. 30panusie Tpyapl. BocmoMuHaHus COBPEMEHHUKOB.
Cyxnenns notomkoB./ Cocr. I'.I1. AxcenoB. 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 sHepTrUU U OMOTEOXUMHUUYECKHUI KPYTOBOPOT BEIIECTBY.

[]env: U3ydnTh MOCTYTUICHUE U pacIpeiesieHne YHEpPTun 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 TPyTMIax.

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 yCTOMYMBOCTH
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 MpEJEax BEpXHUX 00osouek 3emiu. He3aMKHYTOCTh KPyTOBOPOTOB B
ouoctepe u ee muaHerapHoe 3HayeHue. CKOPOCTh BBIXOJa BeUIeCTBa U3 KPyroBopoToB. Jlois
BeIECTBA (OTIAEIBHBIX XMMHYECKUX JJIEMEHTOB) B IIUKIWYECKOM oOpamieHuu. CyTOYHbIE,
CE30HHBIE U JpPYru€ PHUTMBI KPYroBOpOTOB. KpyroBopoTbl OHMOTE€HHBIX JJIEMEHTOB M HX
aHTpomnoreHHass MoauduKanusa: Tra3000pa3HOrO0 H  OCAJOYHOTO  IUKIOB, MAakKpo- H
MHUKpO3JIeMeHTOB. OpraHoreHHbIN MapareHe3uc MUHEPAJIOB.

Bonpocul ona camokonmpons:
Kakue ocHOBHBIE TIPEBpAIICHUS YHEPTUH MPOUCXOIAT B brocdepe?
UYto Takoe SHEPreTHUECKU U paualliOHHbIN 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 3akirogaroTcs riaBHbIC YePThl KPYTOBOPOTA TUITUYHBIX OMO(PHIBHBIX XUMHUECKUX
37eMeHTOB B 6rochepe?

Tema 4. «buoreoxuMuyeckre KpyroBOpoThl BEIECTB B OHochepe.

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

Mamepuanei: pa3aTOYHBIA MaTepHall, TAOIHUIBI 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 IO 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 aMMOHUPUKAUN, HUTPU(PUKALUU U TEHUTpUDUKAIINH.

Kpyrosopot ¢ocdopa. buonoruueckas pons Gpocopa. Pochop Kak TUMUATHPYIOIIUI
dakTtop. [locmencTBrs aHTPOIOTEHHOTO HAPYIIIEHUS KpyroBopoTa ¢ocdopa.




KpyroBopor cepsl. buonormdeckoe 3HadeHue cepbl. Pe3epBHBIM  (oOHI  cephl.
AHTpoToTeHHas TpaHcopmalis KpyroBopora cepbl. lloctyminenue cepsl B atmocdepy.
JlokanbHble, perHOHaTIbHBIE U TJI00aIbHBIE MPOOIEMBI 3arpsA3HEHHS aTMOC(epbl COeTMHEHUSIMU
CEPBI.

3aoanue 1: PaccMoTpuTe KPYroBOpoT yriepojaa 1o cxeme. Pacckakure riiaBHbIE YepThl
KpyroBopora. Kakue OCHOBHBIE MpOILIECCHl MPOUCXOAAT B JaHHOM mpouecce? Uto siBisiercs
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 a3zoTa B pa3iMuYHbIX BapuaHTax). Kakue MHUKpPOOpraHU3MbI
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 CIACAYIOIINE BOTIPOCHI.



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 KPYroBOpoTe?
3a cyeT KakuXx MpoIeccoB B aTMochepe COeAMHEHUs JaHHOTO OMO(UIBLHOTO 3JIeMEeHTa
MonajaroT B MOYBY?

Kakne MUKpOOpranu3msl y4acTBYIOT B JAHHOM KpyroBOpoTe?

7. HazoBute mpoOieMbl 3arps3HEHHS OKPYIKAIOIEH CPeIbl COSTUHEHHISIMU 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 COSTMHEHUH BcTpeyaeTcs Gpochop?

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.



Yacms 2 (koanekmusHas 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 XOJ0B BO3MOXKEH IyTh K (GUHUIITY?

2) Uepes kakue MPUPOJIHbIE Cpeibl Bl ponui Bo BpeMst UTPbI?

3) [Mouemy BCcTpeyaroTCs MUKINYECKUE Tporiecchl? KakoBbl MyTH BbIX0/1a U3 HUX?

4) C kakuMu mpobseMaMu BaM MPHIILUTOCH CTOJIKHYTHCSI BO BPEMS HTPhI?

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?

2. llposenenue urp «KpyroBopor yriepoaa», «Y JUBUTEIBHOE MTyTEIIECTBAE KATBIU».
3aoanue: CocTaBUTh BOIPOCH! K Urpam. IIpocnennre Bo3MOKHbIE TyTH OBICTPOTrO
noctrkeHus puHuia. [lpenmMyiiecTsa 1 HETOCTATKH UTD.

3. Teopueckoe 3a0anue:
CoctaBuTh Urpy, KOTOopas OyJeT oTpaskaTh KPyroBOpPOT KaKoro-iu0o 6Mo(puIbHOro
BelecTBa B Ouocgepe. Hapucosats Ha BaTMane. [IpiiiosxuTh npaBuiia Urpsbl.

BOI’lpOCbl ons noemopenust.

1.
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HezaMkHYTOCTH KpyroBOpOoTOB B OHMocdepe U ee riiaHeTapHOe 3HaUeHHUE.

Bpewmst 1 eMKoCcTh OMOT€OXMMHUYECKUX [TUKIOB-TIOTOKOB.

CyTouHBbI€, CE30HHBIC U JPYyTHE PUTMBI KPYTOBOPOTOB.

OpraHoreHHsli napareHe31uc MUHEPAIOB.

IIpocTpaHCTBEHHO-BPEMEHHOMN PsiJl OMOTr€OXMMHUYECKON IIMKINYHOCTH.
buoxumuueckue,  aHaTOMUYecKH€ M (PU3MOJIOTMYECKHE  MEXaHHU3MBI
UCTIOJIb30BAaHUS KUCIOPO/Ia OpraHU3MaMHU.

[IpoucxoxaeHue u 3anackl BOAbI Ha 3eMIIE.

JlokanbHbIE, peTHOHANBHBIC U TI100aIbHbBIE TPOOJIEMBI 3arpsi3HEHHs aTMOC(hepbl
COEIMHEHUSIMH CEPBI.



Tema 5. «BO3HUKHOBEHUE U HBOJIOLHS OHOChEphI».
L]enb: TO3HAKOMUTHCS C TEOPUSMU BO3HUKHOBEHHS M SBOJIOINH 3eMiId U 6uochepsl
Mamepuanvi: Hay4YHO-TOKYMEHTAIBHBIN (UIbM «PokaeHne 3eMiin: ¢ TOUYKU 3pEHUS HAYKID»
3aoanue:

[Tpocmotpute PribM «PoxkaeHre 3eMiin: ¢ TOYKU 3pEHUS] HAYKH» M OTBETHTE HAa BOIPOCHI.
Bonpocwt ons nposepouroii pabomui:

1. U3 4ero copmupoBanach 3emisl 10 MHEHUIO aCTPOHOMOB?
Kaxk obpazopanace 3emist mo mHeHUI0 Toma diemunra?
Kakoii 6p11a Moogas 3emis?
KakoBo 3HaueHue obpazoBasiuierocs siapa? B uem 3axirodaeTcs ero 3aiura AJis BCero
KUBOTO?
5. Kaxkos Bo3pact 3emin?
6. OTMeTbTe OCHOBHBIC ATAIbl YBOJIIOIMHA 3EMIIH.
7. B ueM omacHOCTh COJTHEYHOTO BeTpa?
8
9
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Kakas 30Ha 3amuuiaetT Hac OH COJIHEYHOT O BeTpa?
UTO npou301LI0 NpU CTOJIKHOBEHUU JIYHBI C 3eMiiei?

10. K yemy mpuBesn HAKJIOH 36MHOM OCH IIPY CTOJIKHOBEHHH JYHBI C 3emIieit?

11. Kak nosiBui1ach Bojia Ha 3eMJjie 0 MHEHUIO HEKOTOPBIX YUEeHbIX?

12. Kakue 35eMeHTHI (XUM. COSAMHECHHUS ) IEPBOHAYAIILHO cojepkalia arMocepa mocie
MOSIBJICHUE OKEaHa U OCTHIBAHUS 3eMJIIu?

13. Kakum oOpazom 3emitst oTyqmiia KUCIopo?

*Yenoorcnennoe zaoanue:
Kakoro MHeHus npuaepxuBaerech Bbl 110 MOBOAY BOSHUKHOBEHHS M DBOJIOIUU 3€MIH U
ounoctepsl? [louemy TOT IyTh HanboJee BEpHBI? ONMUIINTE OCHOBHBIE 3TAITbI.
Chopmynupyiite cBOIO TOUKy 3peHus B 3 Te3ucax. [IpuBequTe uMeHa yueHBIX, BHECIINX
BKJIaJl B pa3BUTHE JTaHHOM Teopuu. [IpuBenure He MeHee 2 apryMeHTOB, MOATBEPKIAIOIINX
JAHHYIO TEOPHIO.

2. Meroanuyeckue PpeKOMEHJAALMU 1O OPraHM3alUM  CAMOCTOSTEJIbHOH  PadoThI
CTYJAECHTOB

CamocrosiTenbHble pabOThI MPEACTABISIIOT COOOM OJMH W3 OCHOBHBIX BHJIOB y4eOHOM
JesTeNbHOCTH CTyleHToB. Ha coBpeMeHHOM »Tame 00pa3oBaHUs ATOMY BHIY AESITEIbHOCTU
MpUIAETCs CYIIECTBEHHOE 3HaueHWE. BBINMOTHEHHE CaMOCTOSTENbHBIX PAbOT CIOCOOCTBYET
CO3HATENFHOMY YCBOGHHIO TEOPETUYECKOTO MaTepuaia, BBIPa0OTKE HAaBBIKOB pPadOTHI C
J'II/ITepaTypOI\/’I, IIOMOTa€T B IMOATOTOBKE K 321‘-ICTy. KpOMC TOro, 3To OJWH U3 BUI0B TGKYHIGFO
KOHTPOJISI B pEUTHHTOBOM cUCTEME 00yUYEHHUSI.

OcHOBHas 4acTh TMpeJyIaraeMbIX 3aJaHui ISl CaMOCTOSATENIbHOM paboTHl HaleleHa Ha
M3yY€HHUE TEOpeTUYecKoro marepuana. Jg caMOCTOSTENbHOTO M3Y4YEHHUS CTYyJIEHTaM
MPEIONKEH MaTEpHal, KOTOPBIA HE pPacCMaTPHUBAETCS Ha JICKIMIX WU PACCMATPHUBAETCS JHUIIh
0030pHO.

TpC6OBaHI/I$I K OTUCTHOCTH:

- BOHpOCBI JJI1 CaMOCTOATCIIBHOT'O U3YUCHUA CTYJCHTEI TOTOBAT B (1)opMe JOoKJiaaa €
Hpe3eHTaHHCﬁ. Ilocne BBICTYIIJICHHA JOKJIAAbl O6CY)KI[&IOTC}I C rpynnoﬁ U MpeTrioaaBaTCJICM.

3agaHus 1J151 CAMOCTOSITEILHOI padoThI

Yenosek B 6nochepe. Coznanure HOBOW HOOC(HEPHONU OPraHU30BAaHHOCTH.

Kocmoc u 6uocdepa.

VYuenue B.W. Bepnanckoro o 6uocdepe u HOBoe HaydHOE MUPOBO33PEHHE.
CyTouHbI€, CE30HHBIE U IPYTHE PUTMBI KPYyTOBOPOTOB.

buoreoxumuueckne KpyroBopoThl BeIleCTBA U TOTOKHM HHEPrUM KaK OCHOBHOM
MEXaHH3M MOJICPKAHUS OPTaHU30BAHHOCTH U YCTOMYUBOCTH OUOCHEPEI.
DOTOXUMHUYECKHE TPOIIECCHI U KJIUMAT ITUIAHETHI.

7. OpraHoreHHbII apareHe31uc MUHEPAIIOB.
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PaccenBanue v HUPKYJIALNS 3arpsI3HAIONINX BELIECTB B Onocdepe.
9. TexHONOrUYU MPOU3BOACTBA FIKOJIOTHUECKH YUCTON MPOTYKIIUH.

10. 3nauenue pabor A.M. BoeiikoBa 11 TOHUMAHUS SHEPIETHYECKUX TIPOILIECCOB B

ouocdepe.

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

12. KuGepHeTrnieckue NpUHIMITBI OpraHu3auu ornochepsl.

13. Tlosne ycTOMYMBOCTH U TOJIE CYIIECTBOBAHUS YKU3HH.

14. TlpencraBinenre 0 OMOTCONEHOTUYECKOM ITOKPOBE 3eMITH.

15. KosBoumomus atMmocdepsl, mutochepsl, Tuapocheps u 6uochepsl.

16. IlonsTHe 0 ckiaapIBaromencs 6nochepHo-HOOCHEPHOM ETOCTHOCTH.

17. Dxomoruyeckasi OIEHKAa TPUPOJHOM Cpeabl W BO3MOXHBIX aHTPOIOTEHHBIX
MOCIIEACTBUM B LIETSAX ONTUMH3AINHN OnoChephI.

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

19. CoBpemeHHBIE  CENBCKOXO3AWCTBEHHbIE TEXHOJOTMM U MPOOJIEMBbI  OXpPaHbI
OKPYXaroIIEeH CpedbL.

20. Bnusinue nesTenbHOCTH YelloBeKa Ha ri100aibHbIe MPOIECChl M KIUMat 6uochepsi.

21. IIpoxyxTtuBHOCTS OMOC(hEpbl, TEpBUYHAS M BTOPUYHAS MPOAYKLHUSA, TPOPUUECKUE
LENU U MUPaAMUJIbIL.

22. IlepBuyHas MPOJYKTUBHOCTh W OHOMAacca JECOB, JIyrOB, 00pabaThIBa€MBIX 3EMeEllb,
MOPCKHX U TPECHBIX BOAOEMOB, OOJOT, MyCTbIHB; T0OJIOBasi MEPBUYHAS IPOLYKIIHS
MaTEpPUKOB U OKEaHOB, OMOC(HEPHI B LIEIOM.

23. UenoBeKk W €ro muileBble MOTPeOHOCTH B Kajopusix u Oenkax. HerpaauuunoHHbie
MCTOYHHKH O€JIKa - OMOTEXHOJIOTHUS.

24. TIporHOo3bl U CLIEHAPUH Pa3BUTHS MUPOBOIO XO3SIMICTBA M HACeNCHUS Ha OmKaiiive
100- 200 ner.

25. TIpon3BoACTBO MPOAYKTOB MHUTAaHMS Kak mporecc B Ouochepe. [lyTu moBbimeHus
IPOAYKTUBHOCTU OHOC(EPBI.

26. IIpobnembl ¥ MyTH COXpaHEHHsT OMOPa3HOOOpa3usi U IKOJOrMYECKHM OOOCHOBAHHOTO
HEUCTONTUTEIILHOTO YCTOMYUBOTO Pa3BUTHSI.

27. BnusiHue NesTeNbHOCTH YellOBeKa Ha TI100albHbIE MPOIECCHl M KIIMMAaT 6uochepsl.

28. Yrpo3a COKpalleHHsl IMUIIEBBIX PECYpCOB: JpO3Hs IMOYB, JETPAJals MOYBEHHOTO
MOKpPOBa M BOJHBIX PECYpPCOB, BO3JAEWCTBUE BpeauTeneil u Oone3Hel Ha
CCJIbCKOXO3SUCTBEHHBIC PACTEHUS W JKUBOTHBIX; TEXHOTEHHOE 3arps3HEHUE
OKPYKAaroIIei Cpesibl U MPOU3BOJICTBO IKOJOTUUECKH YUCTHIX MPOJTYKTOB TUTAHMSL.

H3nansl yqe6HHe u y‘le6HO'MeTO,Z[I/I‘ICCKOG IOCOOUS 10 JaHHOM JUCUMILINHE:

1.

2.

3.

4.

Heanosa C.A., [{emenmvesa C.M. Yuenue o 6uochepe [IaeKTpOHHBIN pecypc]: yueOHO-
meroauyeckoe nocodue / ®I'BOY BIIO "Teep. roc. yH-t". - TBepw: TBepckoii
roCyIapCTBEHHBIH yHUBepcuTeT, 2013.

Usanosa C.A., [lemenmvesa C.M., Homos A.A. OcHOBBI yueHus o o6uocepe: YuedHOE
nocobue Juig CTyAeHTOB HampaBieHuil Maructpatypsl 06.04.01 buonorus wu
6axanaspuata 06.03.01 buomnorus, 35.03.01 Jlecnoe neno, 35.03.05 CanoBoactso. ['pud
HMC TsI'Y. TBeps: TBep. roc. yn-1, 2016. 172 ¢. Tupax 500 3k3., 10,8 1. 1.

Meiicyposa A.®D., Hsanosa C.A. buocdepa: TMpUHIUNBI OpraHU3ANMA ¥ OCHOBHBIC
npobsieMsl: yuebHoe mocobue. Y. 1. buochepa kak riobanbHas SKOCHCTEMA 3EMIIH.
TBepw: TBepckoli rocygapcTBeHHbIN yHUBepeuTeT, 2017. 156 c.

Meticyposa A.D., Heanosa C.A. Yenosek u 6uocepa: yuebnoe nocodue. U.1. Yuenue o
6uocoepe. TBeps: TBepckoit rocynapcTBeHHbIN yHUBepcuTeT, 2021. 241 ¢

B mocobusx OTPAKCHLBI BCC Pa3aCIibl yLIC6HOFO KypcCa, BKIIFOYCHBI TEMbI JICKHHUOHHBIX U

MpaKTUYECKUX  3aHATHH. JlaHbl ~ MeToguYecKkue  peKOMEHJAalMM 10  OpraHu3aluu
CaMOCTOSITENTLHOM pabOTHhI, a TAKXKE TECTOBBIC 3aJJaHUS TT0 KAKIOMY pas3zeny.
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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: 31eKTpOHHBIH //
OBC Opaiir [caiit]. — URL: https://urait.ru/bcode/468485

Aromun, I'. A. YcToitunBoe passutre: 4enoBek u ouocgepa: yaedHoe nocobdue / I'. A. SAroguw, E.
E. ITyproBa. — 3-e uzn. — Mocksa: Jlaboparopus 3nanuii, 2019. — 110 ¢. — ISBN 978-5-
00101-627-4. — Tekcr: 31eKTpOHHBIH // DnekTpoHHO-O0nbIroTeuHas cucrema [IPR BOOKS:
[caiir]. — URL.: http://www.iprbookshop.ru/88489.html
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9. CBeieHusi 00 00HOBJIEHMH pPadoyeil MPOrpaMMbl AMCHUIVIMHBI (MJIU MOAYJIs)

Onucanmne
BHECEHHBIX
H3MeEHEeHHU

Oo0HoBJIeHHBIH pa3aen padoueit
NMPOrpaMMbI AUCHHUIIUHBI

PexBU3NTHI JOKYMEHTA,
YTBEepAUBLIEro M3MeHeHHUs
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