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1. TEJb A 3AJAYM JUCHUATIIVHBI

Heas qucHMNMIMHBI — cHOPMUPOBATH y aCUPAHTA MPEICTABICHHE O 3aKOHOMEPHOCTSIX
MOCTYIUICHHUA W MHUI'pAlUA XUMHUYCCKUX DJJICMCHTOB MU HX COGI[I/IHGHI/Iﬁ B a6I/IOFeHHBIX )41
OMOTCHHBIX KOMIIOHCHTaX MPUPOTHBIX M TEXHOTCHHBIX JKOCHCTEM KaK KOMITOHECHTOB
ounochepsl.

3agauu AMCUMIIJINHBIL:

1- u3yunth oOIIeIIaHEeTapHbBIE 3aKOHOMEPHOCTH B3aMMOJEHCTBHSI KMBBIX OPraHH3MOB C
OKpY>Kalollel cpesiou;

2. — U3y4HuTh (PU3NYECKHE U XUMHUYECKHUE CBOMCTBA AJIEMEHTOB, UX PAaCIpPOCTPAHEHHOCTH B
NPUPOIHBIX OOBEKTaX, OCOOCHHOCTH TIOBEICHHS B OHJOTCHHBIX, T'MIICPICHHBIX H
OMOJIOTUYECKHX MPOLIECCaXx;

3. — U3yYUTh 3aKOHOMEPHOCTH MHUTPAIMH, PACCESIHUS W KOHIEHTPAIMH XHUMHUYECKHX
DJIEMEHTOB;
4., — W3YYHTh COBpPEMEHHBIE OHMOTCOXMMHUYECKHUE ITUKIIBI, IMpOTEKaromme B JuTocdepe,

atMocdepe, rtuapochepe u Ouochepe, O03HAKOMUTHCS C OCHOBHBIMU THUIIAMH
T€OXUMHYECKUX 0aphepoB;

5. — OCBOUTH BOIIPOCHl OHMOJOTMYECKOH pOJIM XHMHUYECKUX DJIEMEHTOB, HW3YYUTh
3aBUCUMOCTh (DYHKIIMOHUPOBAHUS JKUBBIX OPraHWU3MOB OT KOHIICHTPAallMd B HUX
PA3JINYHBIX 3JICMCHTOB U UX COGHHHGHHﬁ;

6. — O3HAKOMHUTHCA C MpoOJEeMaMHU TEOXHMHUUYECKOTO 3arps3HEHHS YypOaHH3WPOBAHHBIX
TEPPUTOPUHN U CYILECTBYIOIIMMH I1ApaMeTpaMU U METOJAMU, MCIOJIb3yEeMbIMU IS €rO
HEMOCPEICTBEHHON OIICHKH.

7. MECTO JUCHUIIVIMHBI B CTPYKTYPE OOII ACIITUPAHTYPbI
Huciunnuna «eoxuMust OKpysKaromeil cpeab» BXOAUT B bnok ... «/IMCHMIIUHB) U
OTHOCHTCSI K BAPMATUBHOM YaCTH MPOrpaMMbl M YUTAETCS HA ... Kypce mo npoduiio «03.02.08
DxoJiorus (Mo OTPACIISIM)».

? 3. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA

Jucrunnuaa «['eoxumusi OKpyXaromed cpenpl » HampapiieHa Ha (OPMHUPOBAHHE Y
aCIIMPAHTOB CJIEAYIOLIUX KOMIICTECHIIUN:

YK-1 — cmocoOHOCTh K KPUTHYECKOMY aHAIM3Y W OIEHKE COBPEMEHHBIX HayYHBIX
JOCTH>KEHUH, TeHEpUPOBAaHHUIO HOBBIX MJICH NPU pEeIICHUH MCCIeI0BATEIbCKUX U MPAKTHUYECKUX
3aj1a4, B TOM YHCJIE B MEXIUCITUILTHHAPHBIX 00IacTsIX

OIIK-1 — crmocoOHOCTh CaMOCTOSITENIBHO OCYILECTBIIATH HAay4YHO-MCCIICAOBATEIBCKYIO
NEeSITeIbHOCTh B COOTBETCTBYIOIIEH TPOPECCHOHATBHOH O0JIACTH €  HCIIOJIb30BaHUEM
COBPEMEHHBIX METO/I0B MCCIIEJOBAHUS M MH()OPMAIIHOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA

I[IK-1 — o6mnamate 3HaHUSAMH 00 SKOJOTMYECKHX CHUCTEMax pAa3JINYHBIX YPOBHEH
OpraHu3aliy, UX CTPYKTYpe, YCTOWIMBOCTH, IIporieccax (GYHKIIMOHUPOBAHUS M SBOJIIOLUHU

B pesynabTare OCBOEHUS OUCLUIUIMHBI aCHUpaHT JAOJKEH (ocHogwisascy Ha 3YB
KOMnemeHyuil OUCYUNTIUHBL):






DopmMupyeMble KOMIIETEHLIMU

Taonuma 1

Komnerenmnun
oOydarormerocs,
(dopmMupyeMbIe B
pe3ybTaTe OCBOCHUS
JIUCUUTUIMHBI (MOIYJIS)

Kpurepnn onieHuBaHuS pe3ynbTaTOB 00yUCHHS

YK-1 - cnocodHOCTH K KPHTHYECKOMY aHAJIN3Y H OLIEHKE COBPEMEHHBIX HAYYHBIX TOCTHKeHHH, TeHEPHPOBAHNIO HOBBIX HAelH NMPH PelIeHHH HCCIe0BaTeILCKIX U
NMPAaKTHYECKHUX 32124, B TOM YHCJIe B MEKINCIUITHHAPHBIX 00J1aCTAX

3HaThL

METO/Ibl KPUTUYECKOTO
aHaJIM3a M OLIEHKH
COBPEMEHHBIX HAYIHBIX
TOCTWIKCHHM, a TaKKe
METOIBI TeHEPUPOBAHNUS
HOBBIX HJICH TIPH peIICHIH
HCCIIENOBATEILCKUX K
MIPaKTUYECKUX 3a]1a4, B
TOM YHCIE B

OTtcyTcTBUE 3HAHUN

dparMeHTapHble 3HaHU
METO/I0B KPUTHUECKOTO
aHaJIM3a M OLIEHKH
COBPEMEHHBIX HAYIHBIX
TOCTWIKCHHH, a TaKKe
METOJIOB T€HEPUPOBAHUS
HOBBIX HJeH IpU
pemeHnn
HCCIIEI0BATEILCKUX U
MIPaKTUYECKUX 33724

OO011ue, HO HE
CTPYKTYpUPOBAHHbIE
3HAaHHUST METOJIOB
KPUTHUYECKOT'O aHaIHM3a 1
OIICHKH COBPEMEHHBIX
Hay4yHBIX JOCTH)KEHUH, a
TaK)Ke METOI0B
TEeHEPHPOBAHUS HOBBIX
UeH pu perieHuu
HCCIIEIOBATEIbCKUX U

CdopmupoBaHHEIC, HO
coJieprKalie OTAEIbHbIC
poOeITbl 3HAHKSI OCHOBHBIX
METOJIOB KPUTHYECKOTO
aHaJIN3a U OLIEHKHU
COBPEMEHHBIX HaYUHBIX
JIOCTWKCHNH, a TaKKe
METOJIOB TeHEPHPOBAaHU
HOBBIX HJIeH TIPU pPelICHUU
HCCIEI0BATEILCKUX U

CchopmupoBaHHbIE
CHCTEMAaTHYCCKUE 3HAHHS
METO/IOB KPUTHYECKOTO
QHAJIM3a U OLCHKH
COBPEMCHHBIX HAYYHBIX
TNOCTWIKCHHM, a TaKKe
METO/OB [€HEPUPOBAHUS
HOBBIX HJCH NPH PEIICHAN
HCCIIEIOBATENBCKHUX U
MPaKTHYECKUX 387124, B

MEXKTUCIUIUTMHAPHBIX MPaKTUYECKUX 3a/ad MPaKTUYECKUX 3a]1a4, B TOM | TOM UHUCIIE

o0nactax YHCIIe MEXIUCIMIIMHAPHBIX | MEKAUCIMIUIMHAPHBIX

y OTtcyTcTBHE YMEHHH YacTUUHO OCBOEHHOE B nenom ycnemnno, HoO He B nenom ycnemnissie, HO CcopmupoBaHHOE yMeHHE

aHB:l;;];I/IPOBaTL YMEHUE aHAIU3UPOBATh CHUCTEMaTHUYECKU coJiepKalle OTJeNIbHbIC aHaJIM3UPOBATh

ATIbTCPHATHBHBIC anbTePHATHUBHEBIE OCYILIECTBIIIEMbIE AHAIIN3 npoOesbl aHaIn3 aNbTepHATHBHBIC
BapUaHTHI PEIICHUS JIBTEPHATHBHBIX JIbTEPHATHBHBIX BAPUAHTOB | BAapUAHTHI PEIICHUS

BApUAHTHI PELICHUS
HCCIIEI0BATENIbCKUX U
MIPaKTUYECKUX 3a7a4 U
OLICHUBATh
[IOTEHLNAJIbHBIE
BBIUTPBIILIN/TIPOUTPBILIH
peanu3anuu 3Tux
BAPUAHTOB

HCCIIE0BATEIbCKUX U
MPaKTHYECKNX 33134 U
OLICHUBATh
MOTEHINATIBHBIE
BBIUTPBIIIH/TIPOUTPBILITH
peanu3anuy TUX
BapHaHTOB

BapHaHTOB PELICHUS
UCCIIEN0BATENbCKHX U
MPaKTUYECKHX 33134 U
OLIEHKA TOTEHIUAIBHBIX
BBIUTPBILIEH/IPOUTPHITIEH
peau3anum dTHX
BapUaHTOB

pemeHust
HCCIIEZI0BATEIbCKUX 3a/1a4 U
OLICHKA MOTECHIINAIBHBIX
BBIMTPBIIICH/TIPOUT PHITIIEH
peanu3aliy TUX BApHAHTOB

HCCIIE0BATEIbCKUX U
MPaKTHYECKNX 33439 U
OLICHUBATh
MOTCHINATIBHBIC
BBIUTPBIIIH/TIPOUTPBILITH
peanu3anuy TUX
BapHaHTOB

Buaanern
HaBbIKAMU KPUTHYECKOTO
aHaJIN3a U OLCHKHU

OTCYTCTBI/IC HaBbIKOB

®parMeHTapHOe
IIPUMEHEHHUE TEXHOIOT Ui
KPUTUYECKOI0 aHaIM3a U

B nenom ycnemnrnoe, Ho He
CHUCTEMAaTHUYECKOe
IPUMEHEHUE TEXHOIOT Ui

B nenom ycneunrnoe, HO
coJiepiKallee OTAEIbHbIE
npoOesbl IPUMEHEHUE

Vcnemnoe u
CHUCTEMATHYECKOE
MIPUMCHCHHE TEXHOJIOTHI
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COBPEMEHHBIX HAYYHBIX
OCTHKEHHH 1
pe3yIbTaToOB
NIeSITEILHOCTH 110
pENICHUIO
HCCIIENOBATEILCKUX K
MIPAaKTUIECKUX 337134, B
TOM YHCIIE B
MEKTUCTIHTUTAHAPHBIX
obnacTax

OIICHKH COBPEMEHHBIX
HAYYHBIX JOCTHXCHHUUA U
pe3yIbTaToOB
JIESITETTHHOCTH TI0
PEIICHHIO
HCCIICOBATEIBCKUX 1
MIPAKTUIECKUX 3a/1a4.

KPUTHUUYECKOTO aHAIM3a U
OLIEHKH COBPEMEHHBIX
HAYYHBIX JTOCTHKEHUHN U
PEe3yJIbTaTOB ACATEIHHOCTH
0 PEIICHHI0
UCCIIEIOBATEIbCKUX
NpPaKTHYECKUX 3a/1a4.

TEXHOJIOTUI KPUTHUYECCKOI'O
aHaJin3a U OLICHKU
COBPEMCHHbBIX HAyYHbIX
,I[OCTI/I)KQHI/Iﬁ 1 PE3YIIBTATOB
JACATCIBHOCTH 110 PEHICHUIO
HCCICO0BATCIIBbCKHUX U
TMPAKTUICCKUX 3a/1a4.

KPUTHYECKOTO aHAM3a U
OIIEHKH COBPEMEHHBIX
HAYYHBIX JOCTHIKEHHUU U
PE3yJIbTATOB AEATEIBHOCTH
0 PEIICHHIO
HCCIIeI0BATEIbCKUX U
MPaKTHYECKUX 3a7ad.

OIIK-1 — ciocoGHOCTH CAaMOCTOSITEILHO OCYIIECTBJISITH HAYYHO-HCCIeA0BATEIbCKYIO AesITeIbHOCTH B COOTBETCTBYIONIElH npodeccnoHaIbHOI 06acTH ¢
HCII0Jb30BAHHEM COBPEMEHHBIX METO/I0B HCCJIeNO0BAHNSA H HH(POPMAMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOT Wil

3HaTh

Haunbosee Ba)KHBIC
Hay4HBIE pE3yJbTAaThl W
mpobiieMbl B oOiacTu
OMOIIOTHYECKHX HAYK

OTtcyTcTBUE 3HAHUN

®dparmMeHTapHbIC
NpPEJICTABICHUS O
pe3yibpTaTax u npobieMax B
ob6macT OMOJOTHYECKUX
HayK

Hemnonnble npeacraBneHus
0 pe3yJbTaTax u
npobieMax B 001acTH
OHMOIIOTHYECKUX HAYK

CdopmupoBaHHEIC, HO
coJieprKalie OTAeIbHbIC
poOeJIBI MPECTABICHHS O

pe3ynbpTaTax M nmpoodiiemMax, B

ob6macT OMOJOTHYECKUX
HayK

CchopmupoBaHHbIE
CHUCTEMATHYCCKHE
MPEJCTABIICHUS O
pe3yibTaTax u mpodiemax
B 001acTH OHMOJOTHYECKIX
HAyK

Ymerhb

paspabaTbeIBaTh HOBBIC
METONBI ¥ alTOPUTMBI
HCCIIEJOBAHMS i
MIPUMEHSTh 1504 B
CaMOCTOSITEILHON Hay4YHO-
HCCIIeJOBATEIbCKOM

JACATCIbHOCTU B obactu
OHOJIOrMYECKUX HayK

OTCyTCTBHE YMECHHIA

®parMeHTapHOE YMEHUE
pa3paboTKU ¥ IPUMEHEHUS
METOOB M aITOPUTMOB
Hay4yHBIX UCCIIEJOBAHUN

B uenowm ycnemnoe, HO He
CHCTEMaTHYECKOE YMEHHE
pa3paboTKU ¥ IPUMEHEHUS
METOOB M aITOPHUTMOB
HAYYHBIX UCCIICIOBAHUN

B uenom ycnemnoe, Ho
coJiep Kaliee OTaeIIbHbIC
poOessl yMeHHe
pa3paboOTKH ¥ IPUMEHEHUS
METOJIOB ¥ aITOPUTMOB
HAYYHBIX UCCIICIOBAHUN

CdopmMupoBaHHOE YMEHHE
pa3paboTKH U IPUMEHEHUS
METOJIOB U aJITOPUTMOB
HAay4YHBIX UCCIICIOBAHUI

Baanern

HHCTPYMEHTAMHU  TIOHWCKa
pe3yIbTaToOB Hay4YHO-
HCCIIEAOBATEIBCKYIO
JIeSITeTFHOCTD B
COOTBETCTBYIOLIEH
npodeccruoHaTEHOM
o0xactu

He BJAJEeT
UHCTPYMEHTAMHU
MOUCKA PE3yJIbTATOB
Hay4YHO-
HCCIIEI0BATEIbCKYIO
NIEATEILHOCTE B
COOTBETCTBYIOIIEH
npoQeCCUOHATBHOM
00J1aCTH.

Bnaneer wundopmanumeir 00

MHCTPYMEHTAax MOHCKA
pe3yIbTaToOB HAYJIHO-
HCCIIEIOBATEIBCKYIO
IEeITETLHOCTD B
COOTBETCTBYIOIIEH

npo¢ecCHOHaIBHOM 00TaCTH.

Bruaneer HEKOTOPBIMU
UHCTPYMEHTAMHU IMOMCKa
pe3yIbTaToOB HAy4YHO-
HCCIIEI0BATEIBCKYIO
NIEITETLHOCTD B
COOTBETCTBYIOIIEH
npodeccHoHaTbHOM
00J1aCTH.

Bruaneer OTHCIbHBIMH
UHCTPYMEHTAMHU ITOMCKA
pe3yIpTaToOB HAy9IHO-
HCCIIEI0BATEIBCKYIO
NIEITETLHOCTD B
COOTBETCTBYIOIIEH
npodeccHoHaTbHOM

00J1aCTH.

Bnaneer CUCTEMOH
WHCTPYMCHTAMHU  ITOHCKA
pe3yJIbTaTOB Hay4HO-
HCCIIeI0BATEIbCKYIO
NIEATENILHOCTD B
COOTBETCTBYIOLIEH
po¢eCCHOHATBHOM
o0acTu.




[IK-1 O6aagaTh 3HAHHAMH 00 JKOJOTHYECKMX CHCTeMaxX Pa3JIMYHBIX YPOBHell OpraHm3amuu, WX CTPYKTYpe, YCTOHYMBOCTH, mpomeccax (yHKIMOHHPOBAHHUA W

3BOJIIOIIMHA

3HATD: o cTtpykrype,
3aKOHOMEPHOCTSIX
(YHKIMOHUPOBAHUS
KHBBIX CUCTEM Ha
Pa3IHYHBIX YPOBHSIX
OpraHu3aliu: OpraHu3Ma,
MOMYJIALUH, COO0IIeCcTBa
u OGuocdepst

OTtcyTcTBHE 3HAHUH

®parmeHTapHbIC 3HAHUS O
CTPYKTYype, 3aKOHOMEPHOCTSIX
(YHKIMOHHPOBAHHUS JKHBBIX
CHCTEM Ha Pa3INYHbIX
YPOBHAX OPraHU3alIH:
OpraHu3Ma, HOMYJISILHH,
cooO1ecTBa 1 duocepsl

OOmume, HO HE
CTPYKTYPHUPOBaHHBIE
3HAHHS O CTPYKTYpE,
3aKOHOMEPHOCTSIX
(YHKIMOHUPOBAHUS
JKMBBIX CHCTEM Ha
Pa3IMYHBIX YPOBHSIX
OpraHM3aliy: OpraHu3Ma,
TOMYJISIITUH, COOOIIECTBA U
o6uocdepsl

CdopmupoBaHHbIe, HO
COJIepIKallie OT/ACIbHbIC
poOEeITbI 3HAHUS O
CTPYKTYpE,
3aKOHOMEPHOCTSIX
(OYHKIIHOHUPOBAHHUS SKUBBIX
CHCTEM Ha Pa3IMYHBIX
YPOBHSIX OpraHu3aliu:
OpraHu3Ma, MOMYJISALUH,
cooO1ecTBa 1 duochepsl

CdopMupoBaHHbIE
CHUCTEeMAaTHYECKUE 3HAHUS
0 CTPYKTYpe,
3aKOHOMEPHOCTSIX
(YHKIMOHUPOBAHUS
JKHUBBIX CHCTEM Ha
Pa3TUYHBIX YPOBHSIX
OpraHu3aliu: OpraHu3Ma,
MOMYJISAIUH, COOOIIECTBA U
ouochepst

3HATDB: ocHOBHO# Kpyr
po0JIeM, BCTPEUAOIIUXCS
B OKOJIOTHH U OCHOBHbBIE
CITOCOOBI UX PEIICHUS

OTtcyTcTBUE 3HAHUI
00 OCHOBHBIX
npobyieMax u
MeTOoJlaX pereHui

®dparMeHTapHbIC 3HAHUS
00 OCHOBHBIX TIPOOJIEMax H
MeTOoJlaxX pereHui

OO01rue, HO HE
CTPYKTYPHPOBAHHBIE
3HAHUS

00 OCHOBHBIX TIpOOJIEMax H
MeTOoJlaxX pereHui

CdopmupoBaHHEIC, HO
COJIepIKAIIe OTACIIEHBIC
POOEITbI 3HAHMS

00 OCHOBHBIX TIPOOJIEMax H
MeTOoJlaxX perieHui

CchopmupoBaHHbIE
CHUCTEMaTHYECKUE 3HAHUS
00 OCHOBHBIX ITpOOIEMax 1
METOJIaX peuIeHui

YMETb:

HaXOIMTh (BBIOMPATH)
HanOosnee 3 GeKTHBHbBIE
(MeToAbI) peleHus
OCHOBHBIX THIIOB

OTCyTCTBHE YMECHUIMA
noucka  (BbIOOpa)
3¢ PEeKTUBHBIX
peuIeHnii OCHOBHBIX
THUIIOB

®parmeHTapHbie

yMeHHs Ioucka (BbIOopa)
3¢ PEeKTUBHBIX PEIICHUI
OCHOBHBIX THIIOB
9KOJIOTMYECKUX IPOOIIeM

B nenom
yJIOBJICTBOPHUTEINLHBIC, HO
HE CHCTEeMaTH3UPOBaHHBIE
yMeHHs Ioucka (BbIOopa)
3¢ PEKTUBHBIX PEIICHUI

B nenom
yJIOBJICTBOPHUTEINLHBIC, HO
coJIeprKalliee OTACIbHbIC
npoOesbl YMEHUS [TONCKa
(Bb100Opa) 2 PexTHBHBIX

CdopMupoBaHHbBIE YMEHUS
noucka (Broopa)

3¢ PEKTUBHBIX pEIICHUI
OCHOBHBIX THIIOB
9KOJIOTUYECKUX MPOoOIeM

9KOJIOTUYECKUX MPoOIeM SKOJIOTUYECKUX OCHOBHBIX THITOB pELICHU OCHOBHBIX THIIOB

npobIeM SKOJIOTHIECKUX MPoOIeM SKOJIOTHIECKUX MPobdIeM
BJIIAIETh: OrtcyTcTBHE ®parmenTapHoe npuMeHenne | B nenom ycreninoe, HO HE B uenom ycnemnoe, Ho VYceneunoe u
COBPEMEHHBIMH METO/IaMH | HaBBIKOB COBPEMEHHBIX METOJIOB CHCTEMaTHYEeCKOe coJiepKaIiee OTaeIbHBIC CHCTEMaTHYECKOe
HCCIIEIOBAHHS HKOCUCTEM HCCIIETOBAaHMS YKOCHCTEM MPUMEHEHNE COBPEMEHHBIX | MPOOETBl IPUMEHEHUS MIpUMEHEHNE

Pa3IMYHBIX YPOBHEHN
OpTraHH3aIIH

Pa3IMYHBIX YPOBHEMN
OpTaHU3aINH

METOJOB MCCIIEIOBAHUS
9KOCHCTEM Pa3INIHBIX
YpOBHEH OpraHu3aIiuu

COBPEMEHHBIX METOJIOB
HCCIIEZIOBaHNS SKOCUCTEM
pa3NuyHBIX ypOBHEH
OpraHM3aIu

COBPEMEHHBIX METOJIOB
HCCIIEJOBAHMS SKOCHCTEM
Pa3IMYHBIX YPOBHEH
OpraHu3aIyu




4. CTPYKTYPA, OFbEM U BUIbl YYEBHOM PABOTHI

OO0mas TpyA0eMKOCTh AUCIUILTUHBI cocTaBisieT 3 3.€. (108 wacoB). Bpems npoBeaenust 2
cemectp 1 roma oO0ydueHusl.

Tabnuma 2
CTpyKTypa TUCIUTUIAHBI, BUABI 1 00beM y4eOHOH pabOThI
Ne Bupl 3aHITHI U TPYIOEMKOCTD B
HaumenoBanue pasnena
/1 RS Jacax Komnerenmnuu
et J[C |11 |[JI3 [CP | Beero
1
Temal.BBenenne B VK-1, OIK-1,
AUCHMIIMHY. 2 2 4 HK-1
2 | Tema 2. Yuenne o Guocepe. VK-1, OTK-1,
4 6 10
IK-1
3 Tema 3. Crpoenne u cocTraB
) VK-1, OIIK-1,
3eMHBIX reocgep. 4 6 10 K-1
4 Tema 4. PacnmpocTpaHeHHOCTH
XHMHYECKHX  JJIEeMEHTOB B VK-1, OIIK-1,
4 4 8
NPHPOIHBIX 00BEKTAX. [K-1
5 Tema 5. Murpanus
XHMHYECKHX  JJIEeMEHTOB B 4 4 8 VK-1, OIIK-1,
onocdepe. IK-1
6 Tema 6. I'eoxumMuss XUMHYECKHX
) VK-1, OIIK-1,
3JIEMEHTOB. 2 4 6 K-1
! Tema 7. buoJsiornyeckasi poJb
XHMHYECKHX 7JJIEMEHTOB M HX VK-1, OIIK-1,
N 2| 4 4 10
coeTHHEHHUH. IIK-1
8 Tema 8. I'eoxummnueckoe
3arpsi3HeHHe VK-1. OIK-1
ypOaHN3MPOBaHHBIX 4 4 8 ﬁK-l -
TEPPUTOPHIA. -
9 Tema 9. MeToamka ?>K0JIOrO-
) . VK-1, OIIK-1,
reOXNMHUYECKHX HCCIeT0BAHMIA. 4 4 8 K-1
10
Tema 10. Iloxka3arenn, VK-1, OTIK-1,
HCMOJIb3yeMble JIKOJOTrHYeCKOM 4 4 8 K-1
reoxuMueii npu OLleHKe j




3arpsisHeHus KOMIIOHEHTOB
OKpY Kaollel cpeabl.
11
Tema 11. buoreoxumus
yejloBeKA B OKpY:Kamouei 4 4 VYK-1, OIIK-1,
cpene. IK-1
12 Tema 12. buoreoxumus
NPHUPOIHBIX 30H 4 4 YK-1, OIIK-1,
pripoa ' TK-1
13
Tema 13. Ilepexon ouocdepsl B
Hoocepy. Ilytu HoochepHOro 4 4 VK-1, OIIK-1,
pa3BuUTHS. [TK-1
[ToaroroBka k 3aueTy??? 30 32
KonTtposs (3auer)??? 2
Hroro: ?77? 613 |0 54 92
IIpumeuanue: JI — nexumu, C — cemunapel, Il — npaktuueckue 3ansrus, JI3 -
nabopatopHsbie 3anaTHs, CP — camocrositensHas padora.
5. COIEPXAHHUE JUCIUIIJIMHBbI
Ta0mumna 3
CopepxaHne pa3JesioB JUCIUITUHBI
N | Hanmerosanie Conep:xanue paszaena
/i pasnena p p
1 .
Temal. Ucropust reoxumuyeckux uaei. [Ipeamer, MEeTOAOJIOTUS U OCHOBHBIC
BBenenue B | moHsATHUs TeoxuMuu. ba3osble koHLenuuu 6noreoxumuu. [IpakTuueckoe
AUCHUTLTUHY. NPUIOKEHNE TECOXUMHUHU. 3aJaud M MPOOJIEMBI T€OXUMHUHU B CBSI3U C
OXpAaHOW TMPUPOJBI U XO3SIMCTBEHHON AESATEIbHOCTBIO YEJIOBEYECTBA.
Bkman oreyecTBEeHHBIX M 3apyOeXHBIX HCCIEAOBaTelIe B pa3BUTHE
FEOXUMHUHN U OMOTEOXUMUH.
2
Tema2. Yuenue | [lonsitue «Ouochepa». VYuenue B.J. Bepnaackoro o Ouocdepe.
o Ouocdepe. Buocdepa kak cremuduueckas o6omouka 3eMIM U apeHa KHU3HH.
Crpykrypa onocdepsl. ['panutpt ouocdepsl. OcHOBHBIE
3aKOHOMEPHOCTH  3Boiouuu  Ouocdepsl.  OCHOBHBIE  YPOBHHU
opranusaiuu ouocdepsl. [lonsaTue «kuBoe BeniecTBoy». ['eoxumuueckue
(GYHKIIMM KUBOTO BEIIECTBA. BHOKOCHBIE Tella W CHUCTeMBI. Paznmuums
MEXIy >KMBBIM M KOCHBIM BELIECTBOM. ['eoxumuueckue GyHKIUU
abuoTtudeckux cgep.
3
Tema3. I'eocdepst 3emmu. Atmocdepa. buoreoxumuyeckasi HBOIONHS COCTaBa
Ctpoenue U | aTMOC]epHl. 3HaueHue aTMochepHOoro MaccorepeHoca
COCTaB 3€MHBIX | BOJOPaCTBOPUMBIX (OPM XMMHUUYECKUX 3eMeHTOB. [ mapocdepa. Coctas
MupoBoro okeaHa — pe3yabTaT OHOr€OXMMHYECKON JeSTEIbHOCTH
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reocdep. opranu3MoB. OcCOOEHHOCTH TE€OXHMHU TOBEPXHOCTHBIX BOJ CYIIH.
Jlutocdepa. I[lnanerapHoe 3HaueHue nepochepsl. buoreoxmmuueckas
TpaHcopmalis MUHepalIbHOro BelecTBa nenocdepsl. Pacnpenenenue
paccesHHBIX 3yeMeHTOB B menocgepe. Ilemochepa — perymsrop
OMOreOXMMHYECKHX IIUKIOB TSXKEJIbIX METAIJIOB.
Temad. PacnipocTpaneHHOCTB 351eMEHTOB B KocMoce. COBpEMEHHBIE B3Il HA
Pacnpoctpanen | npoucxoxxaeHue CoiaHeuHOM cucteMbl. OTHOCHUTEIBHOE COJEp)KaHUE
HOCTh XUMUYECKUX JJIEMEHTOB B 3€MHOHM Kope. @D@OpMbl HaXOXICHUS
XHMHUYECKHX XUMHUYECKHX JIEMEHTOB B 3¢MHOM Kope. OcOOEHHOCTH pacnpe/ieneHus
3JIEeMEHTOB B | XUMHUYECKHUX 3JIEMEHTOB B 3eMHOM Kope. CocTaB JKHMBOTO BELIECTBA.
NMPUPOAHBIX buonorunuecknii KpyroBopoT XHMMMUYECKHUX 3JIeMEHTOB. IlpupoaHsbie
o0beKTax. BapHallMH KOHLIEHTPAUA XUMUYECKHUX JIEMEHTOB B OpPraHU3MaXx.
Tema$. Bunbl TreoXMMHUYECKOM MUTpallMM XUMHUYECKHX OJJIEMEHTOB H HX
Murpanus coenquHeHu. DakToppl M MeXaHHU3Mbl MUTpanud. OCHOBHBIE THIIbI
XHMHUYECKHX FEOXUMHUYECKMX O0apbepoB M HX poib B OuochepHBIX mpoleccax.
3jeMeHTOB B | [loHsATHe  reoxumuueckoro  mukiIa. B3auMoOCBsA3b  NPOLECCOB,
ouocdepe. npoucxoasmmx B juTochepe, armochepe, ruapochepe u Ouochepe.
['moGanpHBIA W YacTHBIE TEOXMMHYECKHE IUKIBL. bHOTeoXMMHUYECKHe
Kbl [TumieBsble nenu kak KOMIOHEHT OMOT€OXMMHUYECKUX ITHUKIIOB.
Tema6. XapakTepucTuKa  JKOJOTHYECKHMX  OCOOEHHOCTEH  XMMHYECKHX
I'eoxumus JJIEMEHTOB B COOTBETCTBUU C UX pacrnosioxkeHueM B [lepuogmueckoit
XHMHYECKHX cucreme J[.M. MenneneeBa. ®du3nueckue M XHWMHYECKHE CBOMCTBA,
3J1IeMEHTOB. pacipoCTpaHEeHHOCTh U (HOPMBI HAXOXKJIEHUS B MPUPOIHBIX OOBEKTAX,
OCOOCHHOCTH  TOBEIEHUS B  DHJOTEHHBIX, THUIEPreHHbIX U
OWojoruvecknx  mporeccax,  (OpMBI  KOHIICHTPHUPOBAHUS U
F€OXMMHMYECKUE LHKIbl PA3JIMYHBIX XWMHYECKUX OJIIEMEHTOB U HX
COCIMHECHU.
Tema7. CoctaB »uBOro BemiecTBa. buonormueckue GYHKIUU XUMHUYECKUX
Buosioruyecka | 3J€MEHTOB. 3aBUCUMOCTh  (YHKIMI  JKMBBIX  OpraHU3MOB  OT
1 POJIb | KOHLIEHTPAlUM B HHUX XHUMHUYECKHMX JJIEMEHTOB M HX COEIMHEHUH.
XHMHYECKHX HwuxHsAst 1 BEpXHsIsl TOpOTroBble KOHLEHTpauuu. [IoHsATHE TOKCHYHOCTH

7JIEMEHTOB )/ |
110,
coeINHEeHNH.

BeriecTBa. [IpupoaHble M TeXHOTEHHBIE TOKCHKaHTBL Kiaccudukarmm
TOKCHYHBIX BEHICCTB. Psyibl TOKCUYHOCTH. CHHEPIH3M H aHTaroOHU3M
XUMHUYECKHX DJIEMEHTOB NPHU MX TOCTYIUICHUU B KUBBIC OPTaHHU3MBIL.
®dopMBI HAXOXKJICHUS XHMHYCCKHUX ODJIEMEHTOB M WX 3HAYCHHE IPH
OIICHKE OMOAKTHMBHOCTH M TOKCHUYHOCTH JJIEMEHTOB B OKPYXalOIICH
cpene. Tpancdopmarus 3arps3HAIONMX BEIISCTB B OKPY)KAOIIEH cpe/ie.
CooTHOILIIEHHE  HHAEMHUYECKHX W AHTPOIOTEHHBIX  (PAKTOPOB
oKkpykarwmiei cpenbl. IIpobGirema sHAemMuyeckoro  nucOanaHca
ACCEHIIMATBHBIX DJIEMEHTOB B OKpPYXKAIOMICH cpene. DKOoJIorudecKast
Ta0JINIIa XUMHUYECKHX DJIEMEHTOB.

Tema8.

['mobaybHBIA ~ XapakTep BO3JCHCTBHS HA OKPYKAIOIIYI0  CPEIy
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I'eoxumMuvecko | ypOaHU3UPOBAHHBIX TEPPUTOpUN. Buabl M OCHOBHBIE HCTOYHUKHU
e 3arpsi3HeHHe | 3arps3HEHUN OKpY’Karolllel cpeabl B ropojax, LENu pacupoCTpaHEHUs
ypOaHu3upoBa | 3arps3HSIONIMX BEIIECTB, MPOMBIIIJICHHbIE, KOMMYHaJIbHbIE U OBITOBBIE
HHBIX OTXO0/bl. ABpOreHHbIE aHOMAJIMH, BBINAJECHHUE TBEPABIX OCAJAKOB Ha
TepPPUTOPHIA. MIOBEPXHOCTh, JKHJAKUE CTOKH. (COCTaB »JIEMEHTOB-3arpsA3HUTENEH
CTOYHBIX BOJ| Pa3IUYHBIX BHUJOB MPOU3BOACTBA. XapaKTEPUCTUKHU
TEXHOTE€HHOT'O 3arpsi3HEHUs TOBEPXHOCTHBIX M MOJ3EMHBIX BOJ
MPOMBIIUICHHBIMA CTOKaMH. [lyTW yMeHbIlIeHHUS BO3ACHCTBUSA OT
BBIOPOCOB U OYHMCTKA CTOKOB. ['eoXMMuyeckash OIEHKa Harpy3kKu Ha
OKpYXaloIllyl0 Ccpely B Tropojax. l'eoXxuMuyeckoe 3arps3HEHUE
CEIIbCKOXO3AUCTBEHHBIX TEPPUTOPUN. ATpPOT€HHOE W TEXHOTECHHOE
BO3JICHCTBUE Ha CEbCKOXO035ICTBEHHbIE TEPPUTOPUHU.
ArpoTexHuYeCcKas 00paboTKa, MeJTHOpaItus, TCOXUMHUYECKOE
3arpsi3HEHUE TIPU  HUCIONB30BAHUU MHUHEpPAIbHBIX  YIOOpEeHHU U
necTuiuI0B. OCOOEHHOCTH MUTPALlMK AJIEMEHTOB B arpoJianamadrax.
Brusinue ypOaHM3MPOBAHHBIX TEPPUTOPHUI HA AarpONPOMBIIIIICHHOE
MIPOU3BOJICTBO.
9 :
Tema9. DKOJIOTO-TEOXUMHUYECKHE ChEMKU: BHJIbI, MacmTald. CBs3p Mexay
Mertoaunka WUCTOYHUKAMU 3arpsi3HEHUH, cpenoil ompoOoBaHWS H  MacmTabom
JK0JI0r0- cbeMOK. HazemHble, BO3aylIHBIE, MMOA3E€MHbBIEC, HABOAHBIE, MTOABOJIHBIE,
reOXMMHYECKH | CHEroBble cheMKH. OnpoboBanue nous. OnpoOoBaHHE MOBEPXHOCTHBIX
X Y TIOJI3€MHBIX BOJ, PEXUMHBIE THIPOJIOTHYECKUE, THAPOre0IOrMYECKUE
HCCIeI0BaHMil. | M THIpOoXUMUYeckre HaOmoneHus. OnpoboBaHHe CHETOBOTO MOKpPOBA.
[IpoBeneHne NHUIEBBIX CMBIBOB € pacTUTENbHOCTH. OCOOEHHOCTH
HKOJIOTO-TEOXUMHYECKOTO M3Y4YEHUsl Pa3JIMYHBIX TUIIOB TEPPUTOPHUMA U
nanamadToB.  MHoromeneBoe  reoXMMHYECKOe  KapTUPOBAaHHUE.
I'eoxummueckas KapTa Kak OCHOBA IPOTHO3a 3arp3HEHUS OKPYKaroLen
CpPEIBL.
Metoapl aHanmu3a TreoXuMuU4eckux mpod. CoBpeMeHHBIE METOMIbI
ompezeNieHus] COJEp>KaHUsl XUMUYECKUX D3JIEMEHTOB U Pa3IMYHbIX HUX
dopM HaxoxkIeHHs B Hpupojae. buoreoxuMuueckue KpUTEpUr OLEHKH
9KOJIOTMYECKOTr0 COCTOSTHUS JIaHIIa(TOB.
10
Temalo. TOKCMYHOCTH M KJIACCHI OMTACHOCTH XMMUYECKUX 3JIeMEeHTOB. [IpenenbHo
Iloka3zaTenu, JIOMYCTUMbIE€ KOHI[EHTPAIIUU XUMHUUYECKUX 3JIEMEHTOB, OPUEHTUPOBOYHO
HCMoJIb3yeMble | TOIyCTUMBIE KOHIICHTPALlUH XUMHYECKHUX AJIEMEHTOB u
IKOJIOTHYECKO# | OPHCHTUPOBOYHO O€30MacHble YPOBHU BO3ACUCTBHS 3arps3HAIONIMX
reoXuMueil Mpu | BELIECTB. KonnuecTBennble FeOXUMHUYECKHE MOKa3aTeu,
OlleHKe UCIIOJIb3YEMBIE TP OLICHKE KOMIIOHEHTOB OKpYXKAIOUIEH Cpebl:
3arpsi3HeHHu sl CPEIHEAHOMAJIBHBIE COJIEpXkKaHUs, KIApK KOHLEHTpAlWH, IUIOLIAb
KOMIIOHEHTOB | 3arpsi3HEHMS], KOJUYECTBO MeTajlia B 3arpsi3HstomeM ciioe. CyMMapHbIit
OKpY:Kawllel | MoKa3aTelb 3arpsA3HEHUs M0YB, CHETOBOT'O IOKPOBA, PACTUTEIBHOCTH,
cpeabl. JOHHBIX OTJOXEHUH W BOJA. YPOBHM 3arpsA3HEHHs] KOMIIOHEHTOB
OKPYKAaIOIIe Cpeabl.
11
Temall. buoreoxumuueckas opraHu30BaHHOCTb OHOCcdepsl U (pusnoIornyecKas
BuoreoxuMusi | reTEpOreHHOCTh MONYyJALMM. buoreoxumus nOpUPOAHBIX cpel U
yeJioBeKa B | 3/IOPOBbE YeJIOBEKA. JKOTOKCHUKOJIOTHYECKHE MpoOIeMbl HapyIICHUS
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OKpy:Kamleid | OMoreoXuMuyeckux IHUKIOB. ['eoxumuuecku 00yCIOBIEHHBIN aepUINT
cpene. KU3HEHHO BaXXHBIX JJIEMEHTOB. Omnenka B3aMMOCBSI3U
(bU3MONOrMYECKUX MapaMeTPOB YEJIOBEKAa C COCTOSIHUEM OKpYKarollen
CpPE/IBbL.
12
Temal2. 30HAIBHOCT  OMOT€OXMMHYECKUX IPOLECCOB. buoreoxmumuueckas
Buoreoxumusi | 30HaJBLHOCTH OKEaHa M CymIUM. [eoxuMmMuyeckass HEOJAHOPOIHOCTh
NPUPOIHBIX Oounochepsl U MPUPOTHBIX 30H. DIEMEHTAPHBIN JIaHTIIA(T KaK OCHOBHAS
30H. xopoJiornyeckas enuHuna ouochepsl. buoreoxumus nmoiasipHOrO MoOSICA.
buoreoxumuss  mosica  BHETPONMYECKUX  JIECOB.  buoreoxummus
BHETPOIIMYECKUX CTeNed M TMYCThIHb. BHOreoXuMusi TPOMUYECKOTO
nosica. OcoOeHHOCTH OMOT€OXMMUU MOPCKHUX OCTPOBOB.
13
Temal3. .
Mepexon [TosiBneHue yenoBeka — HOBBIM ATam 3BojtOLUU Onochepsl. Yenosek —
p reojoruveckas cwia. Mecrto yenoBeka B Ouocdepe. Yuenme B.U.
onochepnr B
Bepnanckoro o Hoocdepe. Ilonstue nHoocheprr. Hoocepa — cragms
;;?rcllcbepy. pasButus ouocdepsl. DHEpPrusi HOOcPepHOTo pa3BuTHs. HayuHas MbICTb
u  uHpopmamus B pazBuTuu Ouoceprl. CHCTEMHBIH MOAXOI.
HoocepHOro
Hoocdepnas crparerus XXI Bexka.
pa3BuUTHA.
6. TEPEYEHbB JIEKIIU, CEMHUHAPCKUNX, TIPAKTUYECKUX 3AHSTHM,
JIABOPATOPHBIX U CAMOCTOSATEJIBHBIX PABOT
Tabnuua 4
Ilepeuenp 3aHATHI U (HOPMBI KOHTPOJIS
No Bun ®dopma
/11 3aHs Tema 3ansTHS (CAMOCTOSATEIBHOMN TEKYILETO U
HaumenoBanue pasnena
THUS paboThl) MIPOMEKYTOUH
Or0 KOHTPOJIS
Uctopus T€OXUMHUYECKUX UIeH.
[IpenMer, METOMOJIOTHS M OCHOBHBIC
JI MTOHATHUSA TEOXHUMHH. bazoBsie YO
KOHIIETIUU OMOTCOXMUMUH.
[IpakTHueckoe NpuUI0KEeHNE TEOXUMHUU.
Temal. BBegenue B
1 AUCHUTLTUHY. 3anaun ¥ IpoOIEeMbl TCOXHUMHUH B CBSI3H
C OXpaHOW MPHUPOJBI U XO3AUCTBEHHOU
NeSTeIbHOCThIO HeTIOBeUecCTBa. Bkian
Cp OTEYECTBEHHBIX u 3apyOeIKHBIX KJI
UCCIIeIoBaTeNeil B Pa3BUTHE T€OXHMHHU
1 OMOTEOXHMUH.
[Tonsitue «Ouochepa». Yuenue B.U.
Tema2. VYuenue o Bepnaackoro o Oumochepe. buochepa
2 ounocepe. J1 Kak cnernuduyueckas 000yi0uka 3eMiId U YO
apeHa u3HH. CTpykTypa Ouocdepsi.
['panuipt ouochepsl. OcHOBHBIE
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3aKOHOMEPHOCTH BOJIIOIMH OHOCHEPHI.

CP

OcHoOBHBIE YPOBHH OpraHusanuu
oumocdepsl. [TonsiTue «OKHBOE
BEIIIECTBOY.

l'eoxumuveckne  (GYHKIHH  KHBOTO

BeIIeCTBA. BUOKOCHBIE TeNa U CUCTEMBI.
Paznuums MeXIy XHBBIM M KOCHBIM
BeIIeCTBOM. ['eoxumuyeckue (GyHKIUU
abuotnueckux chep.

KJI

Tema 3. CtpoeHue u
cocTaB 3eMHBIX
reocdep.

I'eochepnr 3emuu. ATtmocdepa.
broreoxumuueckas 3BOJIONHS COCTaBa
atMocdepsl. 3HaueHHe aTMOC(EPHOTO
MaccolepeHoca BOJIOPACTBOPHMBIX
dbopm XUMHYECKHX 3JIEMEHTOB.
I'mapocdepa. CoctaB MupoBoro okeana
—  pe3yabTar  OMOTeOXMMMYECKOI
ACATCIIbHOCTHU OPraHU3MOB.

A, T1

CP

OcobenHoctu TCOXUMUHU
MOBEPXHOCTHBIX BoJ cymd. JIutocdepa.
[TmaneTapHoe 3HaueHHWe MeEAOCHEPHI.
buoreoxumuueckass  TpaHcopmanus
MUHEpPAIILHOTO BEIIECTBA MeI0C(EpPHI.
Pacnpenenenue paccestHHbIX 2JIEMEHTOB
B niegocdepe. Ilemocdepa — perymarop
6HOI‘GOXI/IMI/I‘-IQCKI/IX IIUKIIOB TAXKCIIbIX
METAaJUIOB.

KJI

Tema 4.
PacnpocTpaHeHHOCTH
XHMHUYECKHUX
3J1eMEHTOB B
NMPUPOJAHBIX 00bEKTAX.

PacmipocTpaHeHHOCTh ~ 3JIEMEHTOB B
KOCMOCE. COBpeMeHHBIG B3rjsaabl Ha
npoucxoxaeHue COJHEYHONW CHUCTEMBI.
OTtHocuTenbHOE coziepKaHue
XUMHUYECKHX 3JIEMEHTOB B 3¢MHOM KOpe.
cI)OpMI:I HaXO0XIACHUA XUMHNYCCKUX
3JIEMEHTOB B 36MHOM KOpe€.

A, TA

CP

Ocobennoctu pacripenienieHus
XUMHAYECKHX 3JIEMEHTOB B 36MHOM KOpE.
Cocras YKUBOTO BEIIECTBA.
buonornueckuit KpPYroBOpOT
XMMHYECKUX dJeMeHTOB. lIpuponnsie
BapHaliy KOHIECHTPAIMA XUMHYECKHIX
9JICMCHTOB B OpraHu3Max.

KJI

Tewma 5. Murpanus
XHMHYECKHX
7JIEeMEHTOB B

Bunnl reOXUMHYECKONI MUTpaLU
XUMHYECKHUX DJIEMEHTOB u nx
coenrHeHU. DakTOpbl U MEXaHU3MBI

A, TA
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ouocdepe.

MUTPaIHH. OcHOBHBIE THUIIBI
reOXUMUYECKUX O0aphepoB U UX pPOJb B
ouocdepupix  mpormeccax. [lonsTHe
T€OXUMHUYECKOTO IIUKJIA.

CP

B3anmocss3b MPOLIECCOB,
MIPOUCX OSTITNX B autocdepe,
atmoctepe, runpochepe u Ouocdepe.
['moGanpHbBIH u YaCTHBIC
T€OXUMHUYECCKUEC OUKIJIIBI.
Buoreoxumnueckue NUKILL. [IumnieBbie
1enu KaK KOMIIOHEHT
OMOTeOXMMHYECKUX IIKIIOB.

KJI

Tewma 6. I'eoxumus
XUMHYECKUX
3JIEMEHTOB.

XapakTepucTuka KOJIOTHYECKUX
0COOEHHOCTEH XMMHYECKHMX 3JIEMCHTOB
B COOTBETCTBHH C UX PACIIOJIOKEHUEM B
IIepuonnueckon cucreMe JA.N.
Meunneneesna.

A, T1

CP

duznyeckre U XUMHUYSCKHE CBOMCTBA,
pacrpoCcTpaHeHHOCTh u dbopmbl
HAXOXJICHUS B TMPUPOIHBIX OOBEKTaX,
0COOEHHOCTH MOBEIECHUSA B
SHJIOT'CHHBIX, THITEPTeHHBIX 51
OMoJIOTHUECKNX  TMporeccax, (Hopmsl
KOHIIEHTPUPOBAHUS M TEOXUMHYECKHE
LIMKJIBI Pa3ITUYHBIX XHUMHAYECKUX
3JICMEHTOB M UX COCIMHCHUM.

KJI

Tema 7. Buosornueck
asi pojib XHMHYECKHUX
3JIEMEHTOB H HX
COeIUHEHMUIA.

CocraB JKHMBOT'O BCIICCTBA.
buonornueckne QyHKIHMM XUMUYECKUX
9JIEMEHTOB.  3aBUCUMOCTh  (YHKLIUN
YKUBBIX OPTAaHU3MOB OT KOHIICHTPAINH B
HUX XHMHYECKHX JJIEMEHTOB U UX
coequHeHnil. HwxkHAA U BepxHsA
MOPOTOBbIC KOHIIEHTpanuu. [loHsTHE
TOKCHYHOCTH BelecTBa. [Ipupognsie u
TEXHOTCHHbIE TOKCHKAHTEI.
Knaccudukanum TOKCHYHBIX BEIICCTB.
Psaner  tokcuuHocTH. CuHEpPrusmMm u
AHTaroHW3M XHMHUYECKHX DJIEMEHTOB
Opyd WX TOCTYIUIGHHH B  JKUBBIC
OpTaHU3MBL..

A, T1

CP

@DopMbl HAXOKACHUS XUMHUECKUX
9JICMCHTOB U UX 3HAYCHUC ITIPHU OLICHKC
OMOAKTUBHOCTH U TOKCUYHOCTHU
3JIEMEHTOB B OKPY>KAIOILIEH Cpelie.

KJI
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Tpancdopmarus 3arpsI3HIIOIIIX
BEILIECTB B OKPYKAIOLIEH Cpelie.
CoOTHOIICHNE SHICMUYECKUX H
aHTPOIIOTEeHHBIX (PaKTOPOB
oKpyKatotei cpeasl. [Ipodiema
SHAEMHUYECKOTO aucOaianca
ACCEHIIUATBHBIX 3JIEMEHTOB B
OKpy>Karolel cpese. DKoJIornyeckas
TabJIUIAa XUMHYECKHX 3JIEMEHTOB

Tewma 8.
I'eoxumu4yeckoe
3arpsi3HeHHe
YPOAHU3HPOBAHHBIX
TEPPUTOPHI.

I'moGanbHBINA XapakTep BO3ACHCTBHS Ha
OKPYKAOIIIYIO cpeny
ypOaHU3UPOBAHHBIX TeppUTOPHA. Bus
U OCHOBHBIC MCTOYHMKHM 3arpsA3HCHHUU
OKpY>Kalollle cpeapl B ropojax, LENu
pacnpoCTpaHeHus 3arpsI3HAIOIIUX
BEILECTB, IIPOMBILLUICHHBIE,
KOMMYHaJIbHbIE€ U OBITOBBIE OTXOJBI.
AdpOreHHbIE AHOMAJIMM, BBINNAJECHUE
TBEPABIX OCAJKOB HAa IIOBEPXHOCTD,
xuakue croku. CocTaB 3IIEMEHTOB-
3arpsi3HUTENIEH CTOYHBIX BOJI
pa3IMYHBIX  BHUJOB  IIPOU3BOJCTBA.
XapaKTepUCTUKH TEXHOTE€HHOIO
3arpsA3HEHUs ITIOBEPXHOCTHBIX u
MIOA3EMHBIX  BOJ  NPOMBIIUICHHBIMH
CTOKaMHU.

A, TA

CP

[Iytn yMeHbIIEHUS BO3JIEUCTBUS OT
BBIODOCOB W OYHCTKAa  CTOKOB.
['eoxumuueckass oneHKa Harpy3Kd Ha
OKpYXXaIoIllyl0 cpeAy B  TIopojax.
['eoxumuueckoe 3arpsi3HEHUE
CEJIbCKOXO35IMICTBEHHBIX ~ TEPPUTOPUH.
ArporeHHoe u TEXHOTE€HHOE
BO3JICHCTBUE Ha
CEJIbCKOXO35IMCTBEHHBIE  TEPPUTOPUHU.
ArpoTexHHYECKas o0OpaboTka,
MEJIMOopaLus, F€OXUMHYECKOE
3arpsiI3HEHUE  TNIPU  HCIIOJIB30BAHUHU
MHHEPaIbHBIX ynoopenuit u
necTuuaoB. OCOOEHHOCTH MUTpaluu
3JIEMEHTOB B arponapamadgTax.
Bnusinue ypOaHU3UPOBAHHBIX
TEPPUTOPUN HA arpONPOMBIIUICHHOE
IIPOU3BOJICTBO.

KJI

Tema 9. MeToauka
3K0JI0r0-
reoXuMHYECKHUX
HCCJaeI0BAHUM.

DKOJIOTO-T€OXMMUYECKHE CHEMKH:
Buapl, Macmrad. CBS3pb  MEXIy
HCTOYHUKAMU  3arpsA3HEHUM, Cpenou
OompoOOBaHUSI W MAacIITabOM CHEMOK.
HazemHble, BO3AYyIIHBIE, TOA3EMHBIE,

A, T1
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HAaBOJHBIE, TOJBOJAHBIC, CHETOBEIC

CHEMKH. OnpoboBanue MOYB.
OnpoOoBaHWe  TIOBEPXHOCTHBIX U
IIOA3E€EMHBIX BOI, PCKUMHBIC
THIIPOJIOTUYECKHE,

THAPOTCOJIOTNYCCKHUC )41
THIIPOXUMUYECKHE HaOJIOICHUSI.

OnpoOoBaHHE  CHETOBOTO  IOKPOBA.
[IpoBeneHUe MBUICBBIX  CMBIBOB €
PacTUTENILHOCTH. Ocobennoctu
9KOJIOI'0-T€0OXUMHUYECKOTO W3YYICHHS
pa3IMYHBIX THUIIOB TEPPUTOPUH U
naHamagToB. MHororueneBoe
T€OXHUMHYECKOE KapTUPOBaHUE.
'eoxumuyeckas KapTa Kak OCHOBa
MPOTrHO3a 3arpsA3HEHUS OKpYKaromien
Cpe/Ibl.

CP

Metonbl  aHamM3a  TEOXMMHYECKHX
poo. CoBpeMeHHbBIE METO/TBI
OTIpEICIICHUST COIEPIKAHUS XUMHUYESCKIX
JJIEMEHTOB W PAa3IUYHBIX HX (QOpM
HAXO0XKJICHHS B MPHUPOJIE.
buoreoxumuueckue KpUTEPHU OICHKU
IKOJIOTUIECKOTO COCTOSTHUS
naHamadToB.

KJI

10

Tema 10. IToka3aTenu,
HCIOJIb3yeMble
IKOJIOTHYECKOM
reoxummen npu
OllEHKe 3arpsi3HeHus
KOMIIOHEHTOB
OKPpYKaKIlel cpeabl.

ToKCMYHOCTHL M KJIacChl OMAacHOCTH
XUMHUYECKHX 3JeMeHTOB. [IpenenbHo
JOMYCTUMBbIE KOHIICHTpallUU
XUMHYECKHX 3JIEMEHTOB,
OPUEHTUPOBOYHO JOMyCTUMBbIE
KOHILEHTPALUU XUMHUYECKHUX 3JIEMEHTOB
u OPUEHTUPOBOYHO Oe30macHble
YPOBHU BO3JEHCTBUS 3arps3HAIOMINX
BELIECTB.

A, TA

CP

KonnuectBeHnHbIe F€OXUMHUYECKHE
MOKa3aTelH, UCIIOJIb3yEeMbIE npu
OLICHKE KOMIIOHEHTOB OKpPY’KaroIleu
Cpelbl: CpeIHEaHOMAJIbHbIE
colepXkKaHus, KIapK KOHUEHTpAaluH,
IJIOIIAAb  3arpsA3HEHUs, KOJUYECTBO
MeTaula B 3arpsA3HAOIIEM  CIIOE.
CyMMapHbIil moka3arenb 3arpsi3HEHHs

MOYB, CHETOBOTO MOKPOBA,
PaCTUTCIIbHOCTU, NOHHBIX OTJIOKCHUHN U
BO/I. YpoBHH 3arps3HEHUS

KOMIIOHEHTOB OKPY>KAIOIIEH CPEJIbI.

KJI
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11

Tema 11.

Bbuoreoxumus

Y€JI0BCKA

B

OKpY:KamIel cpeae.

CP

buoreoxumudeckass opraHM30BaHHOCTh
ounochepsl u dusnonornueckas
TeTEPOreHHOCTh TOTYJISIIHA.
buoreoxumusi TPUPOAHBIX Cpel W
3I0POBBE YyeJIoBeKa.
DKOTOKCUKOJIOTHUECKHE poOIeMbI
HapyIIeHUs OHMOreOXMMUYECKHUX
IIUKJIOB. I"'eoxumMuueckn
OOYCJIOBIIGHHBI Je(UIIUT >KU3HEHHO
Ba)KHBIX 3JIEMCHTOB. Onecuka
B3aUMOCBS3HU (U3HOTIOTUYECKHIX
MapaMeTpoB YEJIOBEKAa C COCTOSTHHEM
OKpY>KaloIleu Cpeibl.

KJI

12

Tema 12.

Bbuoreoxumus
NMPUPOTHBIX 30H.

CP

30HANIBHOCTh OMOTCOXMMHYECKHIX
MPOIECCOB. Buoreoxumnueckas
30HATBHOCTL ~ OK€aHa ®W  CYIIH.
['eoxummueckast HEOTHOPOJIHOCTD
Oouoceppl U NPUPOTHBIX  30H.
DJIeMEeHTapHbIN naHamadT Kak
OCHOBHAsl XOpPOJIOTHMYECKas €IMHHUIIA
ouocdeprl. buoreoxumus MOIIPHOTO
Tosica. buoreoxumus rnosica
BHETPOIIUYECKUX JiecOoB. buoreoxumus
BHETPOIIMYECKUX CTEMEH U TYCTHIHb.
buoreoxumus Tpomuueckoro rmosca.
OcobeHHOCTH OUMOTEOXMMHUU MOPCKHX
OCTPOBOB.

KJI

13

Tema 13.
onocdepnl
Hoocdepy.
HOOC(epHOro
pa3BUTHSA.

Ilepexon
B
Iyt

CP

[TosiBneHue yenoBeka — HOBBIM JTall
oo  Ouocdeprl. UYemoBek —
reoJorudeckas cuiaa. MecTo 4elnoBeka B
ouocdepe. Yuenne B.M. Bepuanckoro
o Hooctepe. Ilonsatue HoochepsI.

Hoochepa —  cramms  pa3BuTus
ouoctepsl. DHepruss  HOOCHEPHOTO
pasBuTHs.  Haydnas ~ Mbeicib W

uHbopMalKsg B pa3BUTHH OHOCHEpHI.
Cucremsbnii  moaxon.  Hoocdepnas

KJI
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crparerus XXI| Beka.

HTOroBblii KOHTPOJIb

3auer

npoexTt, [ - noknan, KJI - koncnekr nekiuu, ['/l - rpynnoBas quckyccus u ap.

Buowv sanamuu: J1I — nexumn, C — cemunapsl, I — npaxktuueckue 3ansatus, JI3 -
nabopatopusbie 3ansTHsi, CP — camocrositensHas padora.
Dopmur mekyueco konmpons: YO - yctHbI onpoc (cobecenoBanue), P - pedepar, IT -

7. YYEBHO-METOAMYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHHUE

Tabmuma 5
Kapta oGecrnieuennst yueOHO-METOIMUECKOM TUTEpaTypoit
Ne | Amrop, Ha3BaHUE, MECTO U3AHMUSI, U31ATEIHCTBO, KonuaecTBo 3k3. Yucno

/11 roJ1 U3IaHus Y4eOHOU U y4eOHO-METOINUECKON aCIIMPaHTOB,
JTUTEPaATyPhI OJTHOBPEMEHHO

M3YYaroux

TUCITUTUINHY

OcHoBHas1 iuTEeparypa
1. Haywmog I'.b. I'eoxumus 6uocdepst. — | B cBob6o1HOM 1

M.: Akagemusi, 2010. — 384 ¢. (bubnuoreka)
2. Jobposonbckuii B.B. buoreoxumus
MupoBoi cymm. — M.: Hayunsrit mup, 2009. — 440

C.
3. Ho6poBonbekuit  B.B.  OcHoBBI
ouoreoxumun. — M.: Akagemus, 2003. — 400 c.
4. I'eoxumus okpyxaromeit cpeast / 1O.

E. Caer, b. A. Peuu, E. II. fdluun u gp. — M.:
Henpa, 1990. — 335 c.

5. [Tepenpman A.U. Teoxumus. — M.:
Bricor.mk., 1989. — 528 c.

6. bamkua B.H. buoreoxummsa. — M.:
Hayunsriit mup, 2004. — 584 c.

7. XuMug 3arpA3HAOIINX BCIICCTB u

aKosorus [DneKTpoHHBIA pecypc]: monorpadus/ B.H.
BepauropoBa [m ap.].—  DJEKTPOH. TEKCTOBEIE
mangele.— M.: Ilaneorun, 2005.— 240 c.— Pexum
noctyma: http://www.iprbookshop.ru/10261. — 3BC
«IPRbooks», 110 mapoJto

8. ['eoxumus
[DnexkTpoHHBI pecypel]:
DJIEKTPOH. TEKCTOBBbIE JaHHble.— (CTaBpOIOJb:
CraBponoiabCKUM  TOCYJApCTBEHHBIN  arpapHbIi
yauBepcutet, 2013.— 134 c.— Pexum pocryna:
http://www.iprbookshop.ru/47295. 3BC
«IPRbooks», mo mapoto

OKpYXKaroIlen  cpeasl
yuebHoe mocobue/ —

JOCTYTIE C
KOMITHIOTEPOB
WITOH AH PT u
10 TIAPOJTIO TIPU
yJQIEeHHOM
JOCTYyTIe
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http://www.iprbookshop.ru/10261
http://www.iprbookshop.ru/47295

JonosHuTeIbLHAS JUTEpPaTypa

1. Hobposonbckuit  B.B. T'eorpadus
MUKpO3JIEMEHTOB. [o0ansHOEe paccesHue. — M.:
Meicns, 1983. - 272 c.

2. [TonoB B.A. Buocdepa u mpobdiaembl
ee oxpansl. — Ka3zans: Tarapckoe kH.u31-Bo, 1981. —
104 c.

3. buoreoxummuyeckuii KpPYroBOpOT
BemiecTB B Ouocdepe. — M.: Hayka, 1987. — 144 c.

4, ['mazoBckast M.A. I'eoxumust
OPUPOJHBIX M TEXHOTEHHBIX NaHAmadToB. — M.:
['eorpaduyeckuii paxynsrer MI'Y, 2007. — 350 c.

S. AgeccasiomoBa . A. I'eoxumuueckue
MoKa3zaTelnu MNpH HU3Y4YeHHHM JaHamaToB. — M.:
W3n-Bo Mock.yn-Ta, 1987. - 108 c.

6. ['mazoBckast
MeTo10IoTUYECKHE OCHOBBI  OIEHKHU
reOXUMHUYECKOM YCTONYUBOCTH
TEXHOTCHHBIM  BO3JCUCTBUAM. — M.:
Mock.yH-Ta, 1997. - 102 c.

7. buoreoxummnueckue OCHOBBI
3KOJIOruYecKoro HopmupoBanus. M.: Hayka, 1993.

M.A.
3KO0JIOro-
IIOYB K
W3n-Bo

B CcBOOOTHOM
JOCTyIIE C KOM-
nbtorepoB  UIIOH
AH PT wm 1o
MapoJif0 Mpu  yna-
JICHHOM JIOCTYTIE

8.  MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUME

Tabnuma 6

OO06ecne4eHHOCTh TOMEIICHUSAMHU ISl ayAUTOPHBIX 3aHATHM W MYJIbTHMEIUITHOTO

o0opymoBaHus
No HaunmenoBanue HaunmenoBanue crienimain3upoBaHHbIX dopma

n/n JUCLUILINH ayJIuTOpuii, KaOWHETOB, TabopaTOPHii U TIp. BJIA/ICHNUS,
B COOTBETCTBHH C IepeYHEM OCHOBHOTO HOJTb30BAHUS
C y4eOHBIM 000pyI0BaHUS (cobcTBEeHHOC

IUTAaHOM, BUJI Tb,

3aHATHI OIlEpaTUBHOE
yIIpaBJICHUE,
apeH/ia u T.11.)
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Metoauka
OpraHusanuu
Hay4HO-
HCCIIEIOBATEIbCK
o1 paboTHI

1. AkToBbIi 3211 (90,7 XKB.M):
Pagnocucrema WMS 40 mini dual — 2 mr.;
Pamnomukpodon — 4 mir.

Muxkpo¢on — 2 mT.

Mukirep Yamaha MG123cx/c — 1 miT.;
Hoyt0ykx Samsung NP-RF711 — 1 mwT.;

ITpoexTop Nec v300x 3D Ready (V300x6) — 1 miT.;

Okpan Hactennblii Classic Norma 244x244
(W236x236/1 MW-L4/W) — 1 mir.;
Croun neperoBopHsbIi — 6 1IT.;

CT0J1 KOMIIBIOTEPHBIN Yra0BOM — | mIT.;
Kpecno «Jloroc» (uepnoe) — 21 mr.;
Cryn CM-7 (kox3am) — 12 mrT.;
Kpecno ans 3anos — 30 wr.

2. bubnuoreka (30,5 kB.M):

Cron — 2 mrt.;

Crynbs — 6 mT.;

MoV Kyocera Taskalfa 220 — 1 mit.;
[lepcoHanbHbIil KOMOBIOTEP — 2 INIT.

OneparuBHOE
yIpaBIeHUE

9.

OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Jns pealM3aliy MPOrpaMMbl TpU  HM3y4eHMH Yy4yeOHOM aucuuiuiiHbel «l'eoxumus
Ouocdepsl» HCHOMB3YIOTCS aKTUBHBIE (OpMBI OO0ydeHHUs: JICKIIMH, BapHATHBHBIN OIpPOC,
JUCKYCCHUH, YCTHBIM oOmpoc. B Xome MNpakTUUECKUX 3aHATUN IPEAYCMOTPEHBI CEMUHAPHI,
JIOKJIAJIbl C TTOCHEAYIOIIEN TUCKYCCUEH.

10. OHEHOYHBIE CPEJICTBA

@Dono oyerouHvlx cpedcms 05l nposedernus mexyujeco koumpons (POC TK) saensemcs
cocmasnoil wacmoio PIT oucyuniunoi.

Tumnosblie olleHOYHBIE CPEICTBA /ISl TEKYIIEro KOHTPOJIA

Bomnpocs! 118 yCTHOro onpoca

Tema 1. BBeneHue B JUCHUIIMHY.
1. Yto mu3yyaeT reoXxmMusi OKpy>Karolel cpeapl Kak HaydHas auciurimHa? KakoBbl ee

OCHOBHBIE 00BeKThI N3yueHus? [10sICHUTE MPOUCXOKICHUE TEPMUHA «TCOXUMHUSI».

2. Kpatko oxapakTepu3yiTe HCTOPUUECKHUE ITAITbl CTAHOBIICHUSI TEOXHUMHH KaK HAYKH.
3. KakoBa B3aMOCBSA3b I'€OXUMHUHU U DKOJIOTUH?
4. OnuumTe OCHOBHBIE 3aKOHOMEPHOCTHU PACIIPOCTPAHEHHOCTH XMMUYECKUX AIEMEHTOB

B TIpUPOJIC

5. YTo rnacar 3aKOHbI pacCIPOCTPAHEHHOCTH aTOMOB XMMHUYECKHX 3JIeMeHTOB PdepcMaHa

u Opno-I"apkuHCcoHA?

6. JlaiiTe moHATHE O KJIapKax XUMHUYECKUX odyieMeHToB. HaszoBute 3akon Kiapka-

Bepnaackoro.

7. KakoBbl METO/IbI U3YYEHHSI XUMUYECKOIO COCTaBA U BHYTPEHHETO CTPOCHUSI 3€MIIH U
JIPYTruX KOCMOXMUMHUYECKHUX TEI?
8. OxapakTepu3yiTe CTpyKTypy H SBOJIOINIO BCeneHHO! 1 €€ XMMHYECKOTO COCTaBa.

9. Ha3oBHUTE OCHOBHBIE HCTOUYHUKH XHMHUYECKHX 3JIEMECHTOB B IIpHUpoOAacC.
10. KakoBO M3MEHEHUE XUMHUECKOI'O COCTaBa 3BE3IHOTO BCH_IGCTBa?

11. OnummuTe NPOUCX0XKIACHUE U XUMUYECKYIO ABOJIIOINI0 COTHEYHON CUCTEMBI.

20




12. [laiiTe onucaHune BHYTPEHHEMY CTPOCHUIO U (DU3MUECKHUX MapaMeTPOB IIIaHET
3€MHOM TPYIIIIbI

13. KakoB XUMHUYECKHU# COCTaB, BHYTPEHHEE CTPOCHUE M (PU3UIECCKHUE TapaMETPhI
BHEIIHUX IU1aHeT COJIHEYHON CUCTEMBI?

14. OnumwuTte reOXMMHUYECKHEe 0COOCHHOCTH 3€MHOM KOPHI.

15. HazoBute XxumMuueckue 351eMeHThl tutochepsl u ouocheprr. Kak nmpoucxoaut
pazaeneHrne aTOMOB XHMHUYECKUX 3JIEMEHTOB 36MHOM KOPHI 110 CBOWCTBaM CTaOUILHOCTH?

Tema 2. Yuenne o Omocdepe.

1. JTalire ompeneneHue MOHATHIO «Omocdepa». KakoBa ponb KHUBBIX OpraHU3MOB B
dbopmupoBannu ouochepsi?

2. Kakumu pyOexamMu OINpPENeNsIoTCsS TPaHUIbl PACIPOCTPAHEHUS )KHBOTO BEIECTBA B
ouocdepe?

3. Kakoii nameMeHT Ouochepbl CIYyKUT 3allUTOH OT ONACHOTO BO3JCUCTBUSA
yIbTPapUOIETOBOrO U3TYUCHUS?

4. Kak mpoucxoaniia 3BOTIONUs 001rKa 3eMJIH MO BO3ICHCTBUEM KUBBIX OPraHU3MOB?

5. KakoBa posb mutocdepsl, ruapocdepsl 1 aTMochepsl B )KU3HU Orocdepb?

6. HazoBUTE OCHOBHBIC OMOTCOXUMHUYECKHE IUKIIBI OHOC]EpHI.

7. OnumuTe cxeMy KpyroBopoTa KHCIOpoa, a30Ta i yriiepoaa B ouocdepe.

8. HazoBuTe ectecTBeHHBIE (DAKTOPHI TII0OATHEHOTO BO3ICHCTBUS Ha Orochepy.

9. KakoBa poJib 4enoBeka B ABOTIOIAN 3eMITH?

10. [IpuBeauTe MpUMEPHI MOJOKUTETLHOTO U OTPUIATEILHOTO BIUSHUS XO3SICTBEHHON
JesTeTLHOCTH YelIoBeKa Ha Ouocdepy.

11. [lepeuncnute HapymieHUss B KPYroBOpPOT€ a30Ta U  CEpbl, BBHI3BIBACMBIC
JeSITEIbHOCTBIO YETIOBEKa.

12. llepeuncnute HapylIeHHs B KPYTOBOPOTE YIJepoia M KHCIOpPOJa, BBI3BIBAEMBIE
JeSITEIbHOCTHIO YETIOBEKa.

13. [laiite ompeneneHUE TMOHATHIO «IKOJOTHYECKUI Kpusuc». Kakuwe BBIIEISIOT
9KOJIOTHYECKHE KpU3HChl B HCTOpUM LuBUIM3anuil. KakoBbl OCHOBHBIE MPUYMUHBI HX
BO3HUKHOBEHHUSI?

14. TlpaBunbHO JIM YTBEPXKACHHE, YTO TOJHKO YEJIIOBEK CIOCOOEH 3aceisiTh JIOOBIC
HKOJIOTUUYECKUE YCIIOBUS?

15. B ueM npUHIMIHATIBLHOE SKOJIOTMYECKOE OTJIMYME YeNOBeKa OT JPYIHX IKHUBBIX
OpraHu3MOB?

Tema 3. CTpoeHue u cocTaB 3eMHBIX reocgep.

1. Kakoe 3HaueHne UMEIOT 3eMHbIe Teocepsl B Ounocepe U B xku3HU deroBeka? Kakos
UX COCTaB?

2. HapucyiiTe cxemy KpyroBopoTa BoAsl B Ouoctepe. Brusier nu Xo3siicTBeHHas
JESITEIbHOCTh YeI0BeKa Ha KPyroBOPOT BOABI B Ipupoie?

3. OnumuTe OMMKAWIIYIO K BalleMy JIOMY peKy. YKaXUTe Ha3BaHUE PEKH, €€ UCTOK U
yCThE; HANPABIIEHUE U XapaKTep TeUEHUs; BOJOCOOPHBIN OacceiiH, K KOTOPOMY OHA OTHOCUTCS;
OCHOBHBIE€ IIPUTOKH PEKU; XO3SIMCTBEHHOE UCIIOIb30BAHNE YEJIOBEKOM; YPOBEHb aHTPOIOT€HHOU
Harpy3Ku.

4. TaiiTe onucanue Oirkaifiero ozepa, mpyjaa Wik BOJOXpAHWINIIA. YKaKUTE Ha3BaHHUE
BOJIOEMa, MECTOHAXOXJIECHHE, T'€HE3UC O3€PHOI KOTJIIOBMHBI, pa3Mepbl BOJAHOIO 3epKajia u
MaKCHMaJbHbIC TTyOMHBI, HATUYME CTOKA, XapaKTep MUTAHWS, XO3SIMCTBEHHOE HCIOJIb30BaHUE
YeJI0BEKOM; IKOJIOTUYECKOE COCTOSHUE.

5. Haiigute Ha kapte Poccuu ruaposeKTpOCTaHIuU U BOJOXpAaHWINIA OacceiiHa peKu
Bonru. Bemmumere ux Ha3Banus. Ha3oBuTe mNONOXKUTENbHBIE U OTPULIATEIbHBIE CTOPOHBI
CTPOUTENIbCTBA PABHUHHBIX BOJOXPAHIIIHUIII.

6. KakoBa posb Mopckux TeueHuit B onochepe? Kak aHTpormoreHHOE BO3CHCTBUE MOXKET
CKa3aThCs HA JBUXKEHUU BOJ MupoBoro okeana?
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7. Omnpenenute, Kakue U3 HA3BAHHBIX HUXKE NPU3HAKOB XapaKTEPU3YIOT I[yHAMH,
MPWIMBBI U OTJIUBBL: 1) 00pa3yroTCs TOJa BO3ACHCTBHEM JYHHOTO MPUTSDKEHUsS; 2) 00J1amaroT
OOJNBIION pa3pyIIUTENHLHON CHIION; 3) MEPUOAMYECKU TOBTOPSIOTCS; 4) HCIONB3YIOTCS s
MOJTyYEHUS AJIEKTPOIHEPTUH; 5) 00pa3yroTCs B pe3y/bTaTe MOJABOIHBIX 3€MIICTPSICEHHIA.

8. B ueM OCHOBHBIEC IPUYMHBI UCTOLICHHUS U 3arpsI3HEHUS 3eMHBIX reocgep?

9. Kakue BemiecTBa HamOoliee OINACHbl KakK 3arpsA3HUTENU BOJIbI, aTMochepsl u
autocdepsl?

10. Kakme wmepsl 1Mo oxpaHe armocepbl, BOIHBIX H 3E€MEIbHBIX PECYPCOB
npeanpuHumarorcs B Poccuiickoit @enepanuu u Pecriybnnke Tatapcran?

11. Kak mnpuMeHsieTcs NTpaBWIO PETHOHAIBHOCTH TMpPU MCIIOJIb30BAaHUHU PECYPCOB
reocdep? IlpuBeaure npumepsl o Pecriyonuke Tarapcran.

12. Kak MOXXHO OMNpenenuTh CTENEHb 3arpsi3HEHUs BOJbI, BO3ayxa W mouBbl? Kakwne
CYIIECTBYIOT CITIOCOOBI UX OYMCTKU PA3TMUHON 3arps3HEHHOCTH?

13. Kakue opraHu3mbl HCIONB3YIOTCS MPU TECTUPOBAHWU M WHAMKAIUS 3arps3HEHUS
BO/JIbI, BO3/1yXa H MMOYBbI OMOJOTHYECKUMH METOJaMuU ?

14. BeiGepuTe U3 nMpeIo)KeHHBIX HUKE CBOMCTB BOJIbI, T€ M3 HUX, KOTOPHIE, OTHOCATCS K
OpPraHOJIENTUYECKUM TIOKa3aTelsiM KadecTBa: 1) 3amax; 2) OTCYTCTBHUE OakTepuil TpyIIIbI
KHUIIIEYHON TaJo4YkH;, 3) OTCYTCTBHE B BOJIE COJICM TOKCHYHBIX METAIOB; 4) MYTHOCTB; 5)
TEMIEpATypa BOAbI; 6) IIBETHOCTD; 7) IPUBKYC.

15. Kakue tpeboBaHus, MPEIBIBISAIOTCS K UCTOUHUKAM BojocHaOxeHus1? Kak pemraercs
npobJemMa YMCTON MUTHEBOM BOJIBI B pailoHE Ballero MPOKUBAHUS?

Tema 4. PacnpocTpaHeHHOCTh XUMHYECKHUX 3JIEMEHTOB B MIPUPOIHBIX 00beKTAaX.

1. KakoBa pacnpocTpaHEHHOCTh XUMUUYECMKHUX 3JIEMEHTOB B KocMoce?

2. HazoBute coBpeMeHHbIE B3MIsiAbI Ha MpoucxoxiaeHue COTHEYHOH CHCTEMBI U €€
TJIaHeT.

3. KakoBo oTHOCHTENBHOE COMEPIKAHNE XUMUUECKUX AJIEMEHTOB B 36MHOU Kope?

4. HazoBuTe OCHOBHBIE (DOPMBI HAXOXKICHHSI XUMUYECKHUX 3JIEMEHTOB B 36MHOM KOpE.

5. KakoBbI 0COOEHHOCTH pacIpeesICHHs] XUMHUYECKUX 3JIEMEHTOB B 36MHOM KOope?

6. OxapakTepu3yiTe COCTaB )KMBOTO BEIIECTBA.

7. OnumuTe OMOJIOTHYECKUH KPYrOBOPOT XMMHUYECKHX 3JIeMEHTOB. KakoBa ero poib B
(GyHKIMOHUPOBAHUH OHOC(EPHI.

8. Kakue uMelTcsi MpupoJHble BapHallMM KOHILIEHTPAaMi XUMUYECKHX AJIEMEHTOB B
OpraHu3Max.

9. KakoBa »HepreTuka TrE€OXMMHYECKHX MpoIeccoB. Ha3oBUTE HOBUKYIIME CHIIBI
FEOXUMHUYECKOTI0 UK.

10. JlaiiTe orieHKY TeMIIa KpyroooopoTa BEIIeCTBa B T€OJIOTHUECKON UCTOPUH.

11. KakoBa uzaes 0 reoXMMHYECKOM OallaHCe MPOIECCOB MPeoOpa3oBaHMs BELIECTBA B
X0JIe Kpyroooopora.

12. KakoBa pojb MpOIECCOB MarmMaTtui3Ma, OCaJKooOpa3oBaHHs W MeTamopdusma B
(bopMHUPOBaHUH COBPEMEHHON CTPYKTYPBI 3€MHOM KOPBHI.

13. Onwummute npobaeMy 5BONIOUMK 3E€MHONH KOpPBI C MO3UIMH T'€OXUMHYECKOTO
KpYyroBOOTA.

14. HazoBure ¢akTopsl GOpMUPOBAHUA OMOT€OXUMHUECKUX MTPOBUHITHA.

15. KakoBo 3HaueHHWE OMOTCOXMMHUUYECKHX MPOBHHIIMI B XO3SHCTBEHHOW NEATEIHHOCTH
YEJI0BEKA.

Tema 5. Murpauusi XuMH4eCKHX 3JIeMEeHTOB B Onocdepe.

1. KakoBbl IpUYMHBI CYHIECTBOBaHMUS MapHUKOBOro 3(ddexra? OxapakTepusyite poib
BOJISTHOTO T1apa B MApHUKOBOM 3 deKTe.

2. KakoBa poib yIJIEKHCIOro raza B mapHUKoBOM 3¢¢ekre. [lepeuncaure BO3MOXKHbBIE
MPUYMHBI TOBBIILIEHUS! KOHIIEHTPAIH 3TOT0 rasa.

3. Oxapaktepusyiite Ipyrue MapHUKOBbIE Ta3bl. CpaBHUTE BKIAJ NPHUPOIHBIX U
AQHTPONOTEHHBIX UCTOYHHUKH B 3MUCCHUIO 3THX T'a30B B aTMochepy?
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4. Kak BO3JIEHCTBYIOT a’p030JM Ha MapHUKOBBIN 3Pdext? OxapakrepusyiTe CleHApUU
TUAPOKIMMATUYECKUX U TPUPOIHBIX MOCIEACTBUIM aHTPOIIOT€HHOTO MAPHUKOBOTO 3 deKTa.

5. KakoBo 3HaueHne 030HOBOIO €107

6. [lepeuncnure NpUUMHBI JeTpajallid 030HOBOTO CJIOS.

7. Kakyro posb urpaet TpornochepHslii 03017

8. [IpuunHbl 00pa3oBaHUsl KUCIOTHBIX OCaIKOB. [lepeunciure OCHOBHBIE MOCIEICTBUS
acuauQuKauu 3kocheps.

9.Yem ompenensitorcs BaxKHeHIIHe OCOOCHHOCTH MHIpPALMK 3JIEMEHTOB B IMpenenax
3eMHBIX JTaHAmA(TOB?

10.Kak BAMSIOT METUOpAIMOHHBIE MEPOIPHUATHS Ha MPOIECCHl MUTPALIMM XUMHUYECKUX
3JIEMEHTOB B Ipeenax ouochepsr?

11. Yto Ha3BIBAIOT MECTUIUAAMHU M KaKOBa KX OCOOCHHOCTH MUTpanuu B obnochepe?

12. OxapakTepusyiTe mpoIecchl MUTPAIlii MHHEPATHHBIX M OPraHUYECKUX yI0OpeHuil B
CEJIbCKOXO03HCTBEHHBIX JIaHImadTax.

13. Kak BAHSIOT mpomecchl SpO3WH U ACTpajallid Ha MUTPALNUI0 XUMHYECKHX
3nemMeHTOB? Kak mpH 3TOM U3MEHSIOTCS OCHOBHBIE IT0KA3aTEIN MUTPALUN?

14. KakoBbl 0OCOOEHHOCTM MWIpPAllUM XUMHYECKHX JJIEMEHTOB B  IMPHPOJIHBIX
naHmadTax.

15. OxapakTepusyiiTe =~ OCOOCHHOCTH  MHUTpAllMM  XUMHYECKHMX  JJIEMEHTOB B
ypOaHU3UPOBAHHBIX W arpapHbIX JaHAmadTax.

Tema 6. 'eoxuMust XUMHYECKHX 3JI€MEHTOB.

1. JaiiTe onpeneneHne MOHITHS «3JIEMEHTAPHBINA JaHAIAPT» U «T€OXUMUYCCKUAN
nanamadT». KakoBo cooTHOIEHNE 3TUX MOHATHI? Kakue BUIbI MUTpAIIUU XUMUYECKUX
3JIEMEHTOB XapaKTEePHbI JJIsl HAILLICH TUIAHETHI?

2. KakoBbI pUHIIUIIBI BBIJICIICHUS BUIOB MUTPAIIUH.

3. Kaxkue (hakTopbl onpeaensiroT MUTPAIIMI0 XUMHUYECKUX 3JIEMEHTOB B 36MHOM KOpe?

4. Kakwue ¢akropsl MUTpaliy Ha3bIBAlOT BHYTPEHHUMHU?

5. Yro noapaszymeBaeTcs o/l BHEIIHUMHU (paKTOpamMu MUTpaLiun?

6. Kak BI#sIfoT mporiecchl paJioakTHBHOTO paciiaia Ha MUTPAIIMIO XUMUYECKIX
3JIEMEHTOB?

7. Kaxkoe 3HaueHue nMeeT KOHIEHTPAIMs BOJAOPOIHBIX HOHOB B MPOIIECCE MUTPAITUN
XUMUYECKHX AJIEMEHTOB B IIOYBAX? B BOJAX?

8. Haiite popmynupoBKy BTOporo npasuia [lepenbmana 0 «BEIyIIMX JIEMEHTaX»

0. Pacckaxute 00 OCHOBHBIX THIIAX FT€OXUMHYECKUX OaphepoB. Ha kakue kiracchl
OHU pazAestoTcs?

10.  KakuMmu BeIMUHMHAMU MOYKHO KOJMYECTBEHHO OXapaKTepU30BaTh FT€OXUMUUECKHE
6apbepbi?

11. Kakue nj1eMeHTBI HAa3BIBAIOT M30BITOYHBIMU, KaKHE - HEJJOCTATOYHLIMU?

12.  PacckaxuTe 0 kiaccupukanuu GU3NKO-XUMHUECKUX OaphEpPOB.

13. B kakux ycnoBusx GopMuUpyrOTCS MEXaHUYECKHE Oapbephl JIJIs BEIIESCTB

NEPpCMCIIAOIUXCA B BOAHBIX IIOTOKax? B BO3YIIHBIX moTokax?
14. Kaxk o6pasyrorcs connanbHbie 6apbepbl?

15.  Kaxkue 6apbepbl Ha3bIBalOT KOMIUICKCHBIMU? B yeM ux oTiIu4ne OT IBYCTOPOHHUX
O6apbepoB?

Tema 7. buonoruyeckas pojib XUMHYECKHX 3JIEMEHTOB U UX COCIUHEHHH.

1. [ToueMy BakHa KOMIUIEKCHOCTh OLICHKH COCTOSIHUSI OKPYXAIOIIECH Cpeabl?

2. KaxkoBa Ouonoruyeckasi pojib XMMUYECKUX JIEMEHTOB M UX COSAMHCHHIA?

3. HazoBuTe 0OCHOBHBIE BU/IbI aHTPOTIOTEHHBIX H3MEHEHUI B Onocdepe.

4. KakoBbI 0CHOBHBIE TPEOOBaHHSI K SKOJIOTO-T€OXMMUYECKOM OI[EHKE COCTOSHUS
ouocdepnr?

5. W3 kakux BaKHEHIINX 3JIEMEHTOB COCTOUT KOMIUIEKCHAS OLEHKA COCTOSHHS
TeppuTopun’?
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6. Kaxk nmpoBoauTcst KOIMUECTBEHHAs! OLIEHKA COCTOSIHUSI OKpY>Karolleil cpeibl?

7. Kakue Bennunnbl Hanbosee nprueMiaeMbl Kak HOPMHUPYIOIIHME TOKa3aTeIu s
OTJICTBHBIX KPYIMHBIX PETHOHOB?

8. CdopmynupyiiTe OCHOBHBIC TPUHIIUIIBI KOJTHYECTBEHHOM OIEHKH COCTOSHUS
OKPYKAarOILE Cpeabl.

0. [Tpu momo1u Kakux 3KOJIO0T0-TeOXUMHUYECKUX MOKa3aTened MOKHO OOBEKTUBHO
OLIEHUTH IKOJIOTO-T€OXUMHUYECKYI0 00OCTaHOBKY Ha Pa3IMYHBIX TEPPUTOPUIX?

10. [To xakuM TpU3HaKaM KJIaCCU(UIHPYIOT TPUPOTHBIC SKOCHCTEMBI?

11. OxapakTepu3yiTe 0COOCHHOCTH MUTPALIMU XUMHUYECKUX JIEMEHTOB B YCIOBHUSX
TEXHOTC€HHOT'O OKPY>KAIOIIEeH CPEeIbL.

12. B ueM OCOOCHHOCTM MHTIpallMd XUMHYECKUX OHIIEMEHTOB B HCKYCCTBEHHBIX
9KOCUCTEMAaX MO CPABHEHHIO C MPUPOIHBIMHU.

13. KakoBbI reoXxuMuYecKre aHOMANU B aKBaJIbHBIX JaHAmadTax?

14. OxapakTrepusyiTe mpo0iemMsbl 3arpsi3sHeHuss MUPOBOTO OKeaHa.

15. OnumuTe TEXHOTEHHBbIE T€OXMMHUYECKHE Oapbepbl B aKBAJIbHBIX JaHImAadTax.

KakoBbl 1X 0COOEHHOCTH.
Tema 8. I'eoxumuveckoe 3arpsi3HeHHe YPOAHU3HPOBAHHBIX TEPPUTOPHIA.

1. BeisiBUTE OCHOBHBIE DKOJIOTUYECKHE MPOOJIEMbl MHPOBBIX TropojioB. KakoBbl
OCHOBOTIOJIATA0IIME TPEOOBAHMSI K 9KOCUCTEME MHPOBOTO ropoa’?

2. JlaiiTe onpenencHue MOHATHAM: ypOaHU3aIus, TOPOJICKas cpenia, ypOoIKoCcUcTeEMA.

3. Kakue cymiecTByroT SKOJIOTHMYECKHE MOJENW pa3BUTHs roponoB? JlaliTe ommcaHue
MOJIEH ONTUMAIBHOTO pa3MeIEeHUS TOPOIOB.

4. KakoBa reoxumMuueckas crieruduka ypoanusanun?

5. [laliTe onpenencHue MOHATHSIM «TEXHOTCHE3», «KHOOChEpay.

6. OxapakTepu3yiTe JBE TPYIIIHI MPOIIECCOB TEXHOTEHE3A.

7. Yto Takoe TeXHOPUIHHOCTh, KaK OHA H3MEHSIETCS?

8. PacckaxxuTe 0 TEXHOTEHHBIX TEOXUMHUECKHUX Oaphepax, 30HaX BBIIIEIAYNBAHUS,
TEXHOTCHHBIX T€OXUMUYECKIX aHOMAJTUSX.

9. Kakue mokaszaTenu MOXXHO OTHECTH K OCHOBHBIM, OMPEIEISIFOIIIMM OCOOEHHOCTH
MUTPAIH 3JIEMEHTOB B Ieproa popmMupoBaHus Hoocepbi?

10. Kak u3MeHseTcst 1aabHOCTh MUTPAIlUU XUMUYECKUX PJIEMEHTOB B TIEPUO]T
dbopmupoBanus Hoochepsi? [IpuBeaure nmpuMepsl.

11. Yro npencrasiser co00il HHTEHCUBHOCTh TEXHOTEHHOW MUTPAITUU dJIEMEHTOB?

12. OxapakTepu3yiTe reOXUMHUIECKHUE OCOOCHHOCTH TEXHOTCHHBIX CUCTEM.

13. [lepeuncnuTe OCHOBHBIE MPUHITUIIBI IKOJIOT0-TEOXUMHUECKOTO HOPMHUPOBAHUSI.

14. Kakne M3MeHeHUs NPOM3OWAYT B TOPOACKMX IKOCUCTEMAX, €CAWU MOJIHOCTbIO NPeKpaTUTb
aHTPOMOreHHOe BO3A4eWCTBMe Ha HUX? KakoBbl 06LiMe YepTbl U Pa3MuMA, NPUCYLLME IKOSIOTMYECKUM
CYKLeCCUAM B NpUpose v TexHocdepe?

15. Mepeyncante OCHOBHblE KOMMOHEHTbI ypbocucTem. KakoBbl 0COGEHHOCTM B3aUMOAeNCcTBumA
MCKYCCTBEHHbIX 1 MPUPOLHbIX 3KOCUCTEM NpK GOPMMPOBAHUM TOPOACKMX NaHawadTos?

Tema 9. MeToauKa dK0JI0r0-re0OXNMHUYECKUX UCCIeI0BAHMIL.

1. HazoBUTE OCHOBHBIC METO/IbI aHATH3a TEOXUMHUYECKUX MPOO.

2. OxapakTepu3yiiTe COBPEMEHHBIE METOAbI OIPEIAECICHUSI COJEPHKAHUSI XUMHUUYECKUX
HJIEMEHTOB M PA3IMYHBIX UX (POPM HAXOXKAECHUS B IPHUPOIHBIX Cpeiax.

3. Ilepeuncnnre OHMOT€OXMMHYECKHE KPUTEPUM OLEHKHU 3KOJIOTMYECKOrO COCTOSHUS
TaHAmagTOoB.

4, KakoBa CBsI3b MEXKy UCTOUYHHKAMU 3arps3HEHHH, Cpeloil OmpoOOBaHUS U MacIITaboM
CBHEMOK.

5. OxapaktepusyiTe METOJANKY HA3€MHBIM, BO3YIIIHBIM, U CHETOBBIX ChEMOK.

6. Kak npoucxoaut onpoOoBaHUE MOYB, TOBEPXHOCTHBIX U MOJI3EMHBIX BOJI.
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7. Onumure TMOpPAAOK PEKUMHBIX THAPOJIOTMYECKHX, THUAPOTCOJOIMYECKHX U
TUAPOXUMUYECKUX HAOIIOIEHUH.

8. Kak mpoucxoaut onpoOoBaHUE CHETOBOTO MOKPOBA.

9. Kakum 006pa3oM OCyIIECTBISIOT TPOBEICHUE MBUIEBBIX CMBIBOB C PACTUTEILHOCTH.

10. Ha3zoBure 0COOEHHOCTH HKOJOTO-T€OXHMHUYECKOTO0 H3y4YCHHMS Ppa3IHYHBIX THIIOB
TEPPUTOPHUH U JTaHAMADTOB.

Tema 10. Iloka3aTesin, HCHOJb3yeMble JKOJOIHYECKOl TreoXuMHeil NMpH oOLEHKe
3arpsi3HeHNsl KOMIIOHEHTOB OKpY:Kalleii cpeabl.

1. Uro moHMMaeTCsl 10 TOKCUYHOCTBIO U KJIACCAMH OMTACHOCTU XUMHUYECKUX JIIEMEHTOB?

2. Kak paccuuThIBalOTCS TPEENbHO JOMYCTHUMbIE KOHIEHTPAMU XUMHUYECKUX
3JIEMEHTOB, OPHEHTHUPOBOYHO JONMYCTUMBIC KOHIIGHTPALMU XUMHYECKHX D3JIEMEHTOB H
OpPUEHTUPOBOYHO Oe30IacHble YPOBHU BO3ACUCTBUS 3arpsI3HAIOIINX BEILIECTB?

3. Ha3oBuTe OCHOBHBIE KOJIMYECTBEHHBIE I'€OXMMUYECKHE IMOKA3aTeNd, HCIOJIb3yeMbIe
IIPU OI[EHKE KOMIIOHEHTOB OKPY>KaIOLIEH cpebl.

4. [aiire ompeneneHHe TOHATUSM: CpEAHEAaHOMAJbHBIE COACPIKAaHUS, KIApK
KOHIEHTPALUH, IJIOIA/b 3aTPSA3HEHUS, KOJIMYECTBO METallla B 3arpA3HSIONIEM CIIOE.

5. KakoB cymmapHBI TOKa3zaTelb 3arps3HEHUs II0YB, CHErOBOIO IIOKPOBA,
PaCTUTENbHOCTH, JOHHBIX OTJIOKEHUN U BOJ?

6. Ha3oBuTE OCHOBHBIE YPOBHHU 3arpsi3HEHUS] KOMIIOHEHTOB OKPY’KaIOIIEH Cpebl.

Tema 11. buoreoxumus 4esioBeKka B OKpYy:Kalllei cpee.

1. KakoBa Ouoreoxumuueckasi OpPraHW30BAaHHOCTb OuWOC(epbl M (U3NOJOTHUECKAsS
reTePOreHHOCTD MO ?

2. Kak cOOTHOCUTBCS OMOT€OXUMHUS IPUPOHBIX CPE.l U 310pPOBhE YeoBeka?

3. Ha3zoButre  OCHOBHBIE  DKOTOKCHKOJIOTMYECKHE  MpOoOJIIeMbl  HapylIEHUs
OMOreOXMMHUYECKHX ITUKIIOB.

4. Yem omaceH isi OpraHM3Ma 4eJIOBEKa T€OXMMHYECKH OOYCIIOBJICHHBIN aePUIUT
KU3HEHHO Ba)KHBIX 3JIEMEHTOB?

5. JlafiTe oreHKy B3aMMOCBSI3U (PU3UOJIOTHYECKUX MapaMETPOB YEJIOBEKA C COCTOSHHEM
OKPYKarOILEH Cpeabl.

Tema 12. buoreoxumMusi NPUPOIHBIX 30H.

1. Yro moHuMAaETCs 1Mo 30HATLHOCTHIO OMOT@OXUMUYECKUX MPOLIECCOB?

2. KakoBa Gnoreoxumudeckas 30HAIbHOCTh OK€aHa U CYIIIH.

3. IlpuBeauTe mpuMepsl TeOXUMUYECKas HEOTHOPOAHOCTh OHMOC(hEpPhI U MPUPOIHBIX 30H.

4. OxapakTepu3yluTe dJIEMEHTApHBIN JaHAMIaPT KaK OCHOBHAS XOPOJOTHUYECKAs €AUHHUIIA
ounochepsl.

5. HazoBuTe 0COOEHHOCTH OHMOT€OXHMHUHU: MOJIAPHOTO TOSCA, MOSCAa BHETPOIMUYECKUX
JI€COB, BHETPOIIMUECKUX CTETEN U MyCThIHb, TPOIIMYECKOT0 T0sICA, MOPCKUX OCTPOBOB.

Tema 13. Ilepexoa 6uocdepsni B Hoocdepy. IlyTu HoochepHoro pazButus.

1. JlaiiTe onpenenenue NOHATHAM «TeXHOC(epa» U «Hoochepay.

2. KakoBa posb yenoBeka B hopMupoBaHUHU TeXHOCHEPHI B HOOCHEPHI?

3. Kakumu pyGesxaMu MOTYT ONpeAessiThCsl IpaHuIlbl Hoocheps?

4. Kak mpoucxoaut 3BoJifoLus 00a1Ka 3eMJIH MO/ BO3/IEHCTBUEM JKUBBIX OPraHU3MOB U
YeloBeka?

5. [louemy BbIpyOKa Ji€COB UM 3arps3HeHHe BojJA MUpPOBOro oOkeaHa MPUBOAAT K
3HAYUTEIHHOMY YBEIHMUEHHUIO KOHIIEHTPAIMU JUOKCH/IA YTIIIepoa B aTMocdepe.

6. HazoBuTte ectecTBeHHBIE (haKTOPHI II100aTLHOTO BO3/ICHCTBHS Ha Ouochepy.

7. KakoBa MOJOXUTENIbHAas M OTpHULATEIbHAs POJb 4YEJIOBEKAa B 3BOJIOLUU 3emun?
[IpuBenute mpUMeEpPHl MOJOKHUTEIBHOTO M  OTPHULATEIBHOTO BIMSHUSA  XO3SHCTBEHHOMN
NesITeIbHOCTH YelloBeKa Ha Ouocdepy.

8. [laliTe ompenelieHHE TIOHATHIO <«OKOJOTHMYECKUN Kpu3uc». Kakue BBIIETAIOT
HKOJIOTUYECKUE KPHU3HCHI B HCTOPUHM LMBUIM3anMid. KakoBbl OCHOBHBIE TNPHUYMHBI HUX
BO3HUKHOBEHHUSI?
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9. B ueMm mposiBisieTcs crnenu@uKa COBPEMEHHOTO dKoormueckoro kpusuca? Ilouemy
€ro Ha3bIBalOT KPU3UCOM PEAYLIEHTOB?

10. Bo3MOHO JI TapMOHHYHOE COCYIIECTBOBaHHME OOILECTBA U MPHUPOBI? SBisercs mu
teopusi B.W. Bepuasackoro o Hoochepe yTonuen uiu peaibHOCThIO?

OI.[GHI/IBaHI/IG OTBCTOB Ha yCTHBII>'I OmnpocC MpOBOAUTCA IO CUCTCME 3a4TCHO/HE 3aYTCHO B
COOTBETCTBUH CO CICAYIOIUMHA KPUTCPUAMMU:

Onmcanne OIeHKH B TPEOOBAHUSAX K YPOBHIO U CrnoBecHOE BBIpaKCHHE
00bhEeMy KOMITCTCHIIUI 3ader/rK3aMeH
OCBOCH NPEBOCXOTHBIN YPOBEHb YCBOCHUS

N 3auTeHo
Kommerenuii (5)
OcBoeH PO/IBUHYTHI YPOBEHD YCBOCHUS

9 3auTeHo
Komnerenmii (4)
OCBOCH MOPOTOBEIIT YPOBEHD YCBOCHUS

N 3auTeHo
Kommerenmuii (3)
He ocBoeH noporoselii ypoBEHb YCBOEHUS

P yp y He 3aureno
Komnerennwmii (1,2)

OueHoYHBIE CPeICTBA /ISl IPOMEKYTOYHOM aTTeCTANMHI

Dono oyeHounvlx cpedcms 0as nposedenus npomedxcymoynou ammecmayuu (POC I14)
aensaemcs cocmagnotl yacmoto PI oucyunnunvl, paspaboman 6 6ude omoenbHo2o 00KyMeHmd, 6
coomeemcmeuu ¢ nonodicenuem o POC I14.

IIpuMepHBIe BONPOCHI HA 3a4eTe:

1.

OCHOBHBIE q)YH,Z[aMeHTaHBHBIe HAYYHBIC JOCTUKCHUA NPCAIICCTBCHHUKOB, KOTOPBIC

JICTJIX B OCHOBY 'COXUMHUU KaK HAYKH.

1.
2.
ouocdepe.

NGk W

KOCMOCE.
9.
10.
11.
12.
13.
14.

JJIEMEHTOB.
15.
16.

rasax.

17.

Bxmang B reoxumuto .M. Menaeneena.
[Monartue o Oumocepe. OcHoBHBIE monoxkeHus yuenuss B.M. Bepnaackoro o

JKuBoe BemecTBO OMOCHEpPhI, €r0 0COOEHHOCTH U (PYHKIIHH.

OcHoBHbIE Teoc(hephl TUTAHETHl 3eMJIA.

CrtpoeHne COBpeMEHHOM aTMoc(epsbl.

CocraB ruapochepbl. XumMudeckuii coctaB MUpOBOro okeaHa.

Crpoenue nurochepsl.

CoBpeMeHHOE TMpe/CTaBIeHHEe O CTPOEHUU aTOMOB M MX PacHpOCTPAHEHHOCTU B

CoBpeMeHHbIE B3I/l HA TPOUCXO0KIeHNE COTHEYHON CUCTEMBI.

Cpennuii 271eMEHTHBIN COCTaB 36MHOW KOPBI U €€ CIIOEB.

CocTaB JKHBOTO BEIIECTBA.

Murpaiiys XUMHYECKUX dJIEMEHTOB. THIIBI, (JaKTOPHI U MEXAHU3MBI.
['eoxumuueckue O0aprepsl. [loHsATHE, TUIBI U SKOJIOTHYECKAS POJIb.
I'eoxumuueckue 1wkiabl. Ilonstue, TUmbl. I'eoXMMHUYECKHE ITUKIILI OTIEHBHBIX

[TonsaTtue o popmax HaAXOKAECHUS IIEMEHTOB.
@opMBl HAXOXKACHHS 3JEMEHTOB B I'OPHBIX NOpPOAAX, pacTBOpax, paciiiaBax M

OJIEeMEHTHI B JKHUBBIX opraHu3mMax. (DOpMI)I HaXO0XICHUA U Ouooruyeckas POJIb.
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18.  XapakTepuCTHKH TEXHOTEHHOT'O 3arpsi3HEHUS MOBEPXHOCTHBIX U MOA3EMHBIX BOJ
IIPOMBILUIEHHBIMHA CTOKAMH.

19.  Ilytu ymeHbILICHHS BO3JICHCTBUS OT BBIOPOCOB M OUYHCTKA CTOKOB.

20. ['eoxuMuueckas OlleHKa Harpy3Kd Ha OKPYKAIOIIYI0 CPeay B TOPOIax.

21.  Jledbopmarmusi mpUpPOAHBIX ~ OMOTCOXMMHUYECKMX  LHUKIOB  XO3SMCTBEHHOH
NeSITeTbHOCTHIO YEJIOBEUECTBA.

22. DKOJIOrO-T€OXUMHYECKHE CHEMKH: BUIBI, MACIITa0.

23.  HaszewmHble, BO3AyNIIHbIE, TO[3eMHBIC, HABOIHBIC, TIOBOIHBIE, CHETOBBIE CHEMKH.

24.  T'eoxuMmuueckas KapTa Kak OCHOBA IIPOTHO3a 3arpsi3HEHUS OKPYKAIOIIeH Cpebl.

25.  KomndecTBeHHBIE TECOXMMHUYECKHE ITOKA3aTeN, HCIOJIb3yeMble TPU OICHKE

KOMIIOHEHTOB OKPYXKAIOIIEH Cpelbl: CpelHEeaHOMAIbHBIE COJCpPIKAHUs, KIAPK KOHIICHTPAIIHH,
TUTOIAb 3arPS3HEHUS, KOJMYECTBO METAIJIA B 3arPSI3HSIONIEM CIIOE.

26.  DKOTOKCHKOJOTMYECKHE MPOOJIeMbl HAPYIICHUST OMOTEOXUMHUECKUX ITUKIIOB.

27. 30HaATLHOCTh OMOT€OXMMHYECKHX MPOIECCOB. broreoxmmudeckass 30HAIHHOCTH
OKe€aHa | CYIIIH.

28.  Yuenue B.M. Bepnanckoro o Hoocdepe. [Tonsarue Hoochepsi.

29.  Mecro uenoBeka B Ouocdepe. Hoocdepa — cragus pasButust ouochepsl.

Kpurepun oneHKH NPOMeKYTOUHON aTTecTAlul
Tabmmma 8
Cucrema OLIEHKH ITPOMEKYTOYHOW aTTeCTallin

Onmcanne OIEHKH B TPEOOBAHUSAX K YPOBHIO U CrnoBecHOE BBIpaKCHUE
00bEeMy KOMITCTCHIIUI 3ader/rK3aMeH
OCBOCH NPEBOCXOTHBIN YPOBEHb YCBOCHUS

N 3auTeHo
Kommerenuii (5)
OcBoeH POIBUHYTHI YPOBEHD YCBOCHUS

9 3auTeHo
Komnerenmmii (4)
OCBOCH MOPOTOBBIIT yPOBEHb YCBOCHUS

N 3auTeHo
Kommerenmuii (3)
He ocBoeH noporoBelii ypoOBEHb YCBOEHUS

b P Y He 3aureno
Komnerennwmii (1,2)
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