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2.1.9 Teoxumus OKpyAatomesi cpe/ini

YPOBeHbt NOAroToRKa HayyHelx g Hayquo-nenaromqecmx Kanipos g

acIHpanType
Hayunagn CneunanbLHoCT,: 1.5.15 Oxonorug
HNpodum: o oTpacism
Hopmarusuwii €POK OcBOeHNS nporpammp,;: 4 rona

Dopma oGyvenns: ourag

Kazanz, 2023



Paspadorypuy:

BaM.lmpempa 110 Hay4HOIi paBore
Uncruryra mpodaem axonoruy
H Heaponons3osanus AH PT, x.6.u.

3aM.zszcKTopa 10 Hay4HOl pabore
HUnctutyra 1pobiem 3xonoriy
H Helpononbiosanny AH PT, x.6.1.

ol J1.B.UBanos
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1. HOEJIb U 3AJAYU JUCHUITITINHBI

Heap qucuunmiannbl — chopMUPOBATH Y acUpaHTa MPEACTaBICHHE O 3aKOHOMEPHOCTSIX
MNOCTYIUICHHUA W MHUI'PpAlUU XUMHUUYCCKHUX DJJICMCHTOB U HUX COCI[I/IHGHI/Iﬁ B a6I/IOI‘eHHbIX )51
OMOreHHBIX KOMIIOHEHTAX MPUPOTHBIX U TEXHOTCHHBIX SKOCUCTEM KaK KOMIIOHEHTOB OHOChEpHI.

3agaun AUCHUNJIMHBI:

1- u3yuuth obIIeNIaHeTapHble 3aKOHOMEPHOCTH B3aUMOJICHCTBUS AKUBBIX OPraHU3MOB C
OKpY>Karollel Cpesion;

2. —  U3y4yuTh (PU3NYECKUE U  XMMHYECKHE CBOMCTBA  DJIEMEHTOB, HUX
pacpoCTPaHEHHOCTh B MPUPOIHBIX OOBEKTaX, OCOOCHHOCTH TIIOBEJACHHS B OHIOTCHHBIX,
TUIEPreHHBIX U OMOJIOTHYECKHX MPOIeccax;

3. — U3YUYUTh 3aKOHOMCPHOCTU MUTpALNU, pACCCAHUA U KOHLUCHTPAUN XUMHUUICCKHUX
JJICMCHTOB,
4, — HU3YYUTb COBPCMCHHBIC OHMOTr€OXUMHUYECKHE HOUKJIBI, MNOPOTCKAOIHEC B

mutocdepe, armochepe, ruapochepe u Ouochepe, O3HAKOMUTHCS C OCHOBHBIMH THUIIAMHU
F€OXUMHUYECKUX OAPHEPOB;

5. — OCBOUTH BOMPOCHI OHMOJIOTUYECKOH POJIM XUMHYECKUX DIIEMEHTOB, H3y4YHTb
3aBUCHUMOCTh ()YHKIITMOHUPOBAHUS KHBBIX OPTaHU3MOB OT KOHIICHTPAIIMM B HUX Pa3IMYHBIX
JJIEMEHTOB ¥ UX COCTUHCHU;

6. —  O3HAKOMHUTHCS C npobieMaMd  T€OXHMHYECKOTO 3arps3HEHUS
ypOaHU3UPOBAHHBIX  TEPPUTOPHIA M  CYNICCTBYIOIIMMH TIapaMeTpaMH H  METOJaMH,
UCTIOJIB3YEMBIMH ISl €70 HETIOCPEACTBEHHON OLIEHKH.

7. MECTO JUCHUIIVIMHBI B CTPYKTYPE OOII ACIIMPAHTYPbI
JuctummmHa «[eoXuMHs OKpYKalolle cpeas» BXOIUT B OOk  «OOpa3oBaTelbHBIHN
KOMIIOHEHT» 1 unTaetcs Ha 1 kypce o npodumo «1.5.15 Dkonorus (1o oTpacisim)y».

3. TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHUSA

HucuunnuHa «['eoxumusi OKpyXaromied cpelnbl » HampaBieHa Ha (OPMUPOBAHHUE Y
aCIIMPAHTOB CJIEYIOIUX KOMIIECTEHIINN:

VYK-1 — cnocoOGHOCTh K KPUTHYECKOMY aHAIMU3y U OLEHKE COBPEMEHHBIX HAayUHBIX
I[OCTI/I)KCHI/II\/'I, FCHCPUPOBAHNIO HOBBIX I/IJIGI\/'I IIpr pCHICHUHN HUCCIICAOBATCIBCKUX U NPAKTHICCKUX
3a/1a4, B TOM YHCJIE€ B MEeXKAUCIUILTUHAPHBIX 00JacTsIX

OIIK-1 — crnocoOGHOCTh CaMOCTOSITEILHO OCYIIECTBIISITH HAyYHO-HCCIIEIOBATEIHCKYIO
NeSITeIbHOCTh B COOTBETCTBYIOIEH NPO(PECcCHOHANbHOM 00JacTM € HCIOJIb30BaHUEM
COBPEMEHHBIX METOJ0B UCCICAOBAHUA U I/IH(bOpMaIII/IOHHO-KOMMYHI/IKaIII/IOHHI)IX TEXHOJIOTUHU

[IK-1 — o6mamaTe 3HaHHSAMH 00 OKOJOTMUYECKHUX CHCTEMaxX pa3IMYHBIX YpOBHEH
OpraHu3aIy, UX CTPYKTYPE, YCTOMYMBOCTH, Mporieccax PyHKITMOHUPOBAHUS | SBOJIOIUU

B pe3ynbraTe 0CBOGHUS TUCIUITIIMHBI ACIUPAHT JIOJDKEH:



DopmupyeMble KOMIIETEHLIMU

Tabmuma 1

Komrerentm oGywarormerocs,

Kpurepuu orieHUBaHIS pe3y/IbTaTOB O0yUCHHS

(opMHpyeMBIe B pe3yibTaTe
OCBOCHWIS IMCIUTLIMHEI (MOJTYJIs1)

1

2

3

4

5

YK-1 - crioco0HOCTh K KPHTHYECKOMY AHAJIH3Y U OlIeHKe COBPEMEHHBIX HAYYHBIX J0CTILKeHH, FTeHePHPOBAHNIO HOBBIX MJiell IPH peLlieHHH HCCIeA0BATeTbCKUX M IPAKTHYECKHX 33124, B TOM YucIe

B MCKITUCHMILTMHAPHBIX obstacTsax

3path  MeToI CKOTO OTcyTCTBHE 3HAHMI ®dparMeHTapHbIC 3Hanws | OOIIHe, HO He | ChopmupoBanHbie, HO cozeprarue | ChopMUpOBaHHbIC
P METOJIOB KPUTHYECKOTO | CTPYKTYPUPOBAHHBIE 3HaHWSI | OT/ICIIHHBIE TPO0EIBI 3HAHUSI | CHCTEMaTHYECKUE 3HAHKST METOZIOB
aHaNM3a M OIICHKH COBPEMEHHBIX
9 aHamRa u OLICHKH | METOJIOB KPUTHYECKOTO aHANIA3a U | OCHOBHBIX METO/IOB  KPUTHUYECKOTO | KPUTHUECKOTO aHAIM3a U OIEHKH
HAy4HBIX JIOCTIDKEHHH, a Takke
METOMI  Tere aHms HOBBIX COBPEMEHHBIX HAyYHBIX | OLICHKA COBPEMEHHBIX HAYYHBIX |aHAIM3a W OLEHKA COBPEMEHHBIX | COBPEMEHHBIX Hay4HBIX
et pHI CLLCHII JIOCTYDKECHUM, a TaKOKe | JOCTWKEHUH, a TAloKe METOJOB|HAy4dHbIX JIOCTWIKEHMH, @ TAaloKe|JIOCTIDKEHHUHM, a Takke METO/IOB
I/ICCJIGZ[OBEITGJ‘EJKI/D( p " METOJIOB TeHePUPOBAHNS | TCHEPUPOBAHKS HOBBIX HJICH TIPH | METOZIOB TEHEPHPOBAHFIS HOBBIX MICH | TEHEpUPOBaHKA HOBBIX HICH Tpu
HOBBIX HJCH TpH PEIICHHH | PEIICHIN HWCCICNOBATENIFCKIX | TP PEIICHAN WICCIICNOBATCIBCKAX W | PEIICHAN HCCIICJOBATENECKIX U
TMIPAKTHYECKUX 3a/1a4, B TOM YHCIIe
HCCIIeIOBATEIHCKUX 1 | IPAKTHYECKUX 33,1849 TIPAKTHYECKUX 33/1a4d, B TOM YHCIE | IPAKTHYECKUX 33/]ad, B TOM UHCIIE
B MOKIICIATLTHHAPHBIX 00IACTsIX
TIPAKTHYECKUX 33189 MEKIUCIMIUTHAPHBIX MEKIUCIATUTMHAPHBIX
OrtcyTcTBHE YMEHHI UYactiaHo ocBoeHHOe yMeHue |B  memom yememmo, Ho  He| B menmom yernenmHble, Ho comeprkane | ChopMipoBaHHOE yMeHHe
Ymers AHAIBIPOBATH AHAIBAPOBATH CHCTEeMaTHYCCKH OT/ICITFHBIE poOeITHI AHAII3 | aHATMBUPOBATh  ANTETCPHATUBHBIC
aNBTEepHATHBHBIC BapUaHTHI ANFTCpPHATHBHBIC  BAapHAHTHI | OCYIIECTBISIEMBIC AHAII3 | ATFTEPHATUBHBIX BAPUAHTOB PEIICHHS | BADHAHTHI pereHus
PEIlIeHHsT  MCCIEIOBATENILCKUX | PeIleHusT  UCCIIENIOBATENHCKUX | alTETePHATUBHBIX BApUAHTOB | MCCIIENIOBATENECKUX 33]1a4 M OIIEHKA | HCCIIE0BATENBCKIX u
TIPAKTHYCCKNX 3a/1a4 U OLICHUBATH MU TPaKTHYCCKUX 3a/la4 W | pCIICHUA HCCIICIOBATEIILCKUX U | IOTCHIUAJIbHBIX TMPAKTHYCCKUX 3a7a49 U OLICHMBATH
TIOTCHIINAJIb-HbIC BI)IP]I'pI)HJ_H/I/ OLICHUBATh TIOTCHIUAIBHBIC | IPAKTUYCCKUX 3ada4 W OLICHKa BBI[/[['[)B]IHCI\/'I/HPOI/H'[)BIIHGI‘/'I TIOTCHIIUAJIbHBIC
TIPOUTPBIIIN  pCaU3allini OTHUX BI)II/H'pI)IHJ]/I/HpOI/[[prJ_H/I IOTCHITMAJIbHBIX peamzalvii 9TUX BApUaHTOB BI)II/]I'pI)IHJ]/I/HpOI/IIpI)HJ_H/I
BapUaHTOB peaM3aIK STUX BAPUAHTOB | BBIMTPHIIICH/ IPOUT PhIITISH peaym3anyu 3TUX BAPUAHTOB
peaNM3aIK STUX BApHAHTOB
BlIajeTs HaBbIKAMMT KOO OTcyTCTBHE HABBIKOB OparmeHTapHOoe TpuMeHeHue | B menmom  yermemHoe, HO He| B nenom ycreiHoe, HO coepkaiiiee| YCIEIHOe ¢ CUCTEMaTHYecKoe
b TEXHOJIOTH ~ KPUTHYECKOIO | CHCTEMATAYeCKOe — MPHUMEHEHHUE | OTICNBHbIC MPOOEbl  MPUMEHEHHUE | IPUMCHEHUES TEXHOJIOTHI
aHANIM3a U OLICHKH COBPEMEHHBIX N 9
HAVUHLIX IOCTIDKEHIT " aHaJmM3a u OLICHKH | TEXHOJIOTHIA KPUTUYECKOT'O | TEXHOJIOTHH KPUTUYECKOrO aHAIN3a U | KPUTHUYECKOTO aHAIN3a U OLCHKH
YHIHb COBPEMEHHBIX Hay4HbIX | aHAJIM3a U OLUEHKU COBPEMEHHBIX | OLIEHKM  COBPEMEHHBIX  HAyYHBIX | COBPEMEHHBIX Hay4HbIX
PE3YNIBTATOB  JESTENBHOCTH 110 . N o .
JOCTIDKEHUIT M pe3yJIbTaToB | HAyIHbIX JIOCTYDKEHUH U | IOCTVDKEHUI u PE3Y/IbTATOB | IOCTIDKEHUA M PE3YJILTaToB
PELIEHHIO UCCIIEIOBATENbCKUX U
JIESTENIBHOCTH  TI0  PELIEHUIO | Pe3yJIbTaToB  JACSTENIbHOCTH  TI0 | JESITENBbHOCTH 10 PELICHHIO | IeITENIbHOCTH 110 PELIEHHIO
MPaKTUYECKUX 33]1a4, B TOM YHCTIe
HCCIIEIOBATENECKIX | PEIIICHAIO HCCIIEIOBATENIECKIX U | MCCIIEOBATEICKUX M TPAKTIYECKUX | HCCIICIOBATEBCKIX u
B MEXUCIATIMHAPHBIX 00J1ACTSIX
TIPAKTIYECKUX 3a/1a4. TIPAKTIYECKUX 3a/1a4. 3a1a4. TPAKTHYECKUX 33]1a4.

OIIK-1 — cioco0OHOCTH CAMOCTOSIT

HCCIICI0BAHUA U l/l]-[(l)OpMaIII(IOHHO-KOMMy}[l/lKaHHOHHle TeXHOJIOTHIA

¢JILHO OCYIECTBJIATH HAYYHO-UCUICI0OBATSILCKYI0 ACATEILHOCTD B COOTBETCT Ble].l[eﬁ HpOd)eCCHOHaﬂLHOﬁ 00JIACTH C HCTI0JIb30BAHHEM COBPEMEHHbLIX METOA0B

3HaTh HanboNee BKHbIE HAYIHbIS
pe3ynbTatbl W TpoOIeMbI B

OrtcyTcTBUE 3HAHUI

®parMeHTapHbIe MPECTABICHHS O
pesyibTatax W mpoOneMax B

Henonuple mpencraBnenus o
pesynbpTatax W mpoOieMax B

CdopmupoBaHHBIe, HO COJep KaIye
OTIIEJIbHBIE TIPOOEITBI  TIPE/ICTABIICHHSI

ChopmupoBaHHBIE
CHCTeMAaTHYECKHE MPE/ICTABIICHHS O
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00acTy OMOJIOTMYECKHX HayK

00I1acT! OMOJIOTMYECKHX HayK

00J1acT! OMOJIOTMYECKHX HayK

0 pe3yipTaTax H TpodieMax, B
00I1acTy OMOJIOTMYECKHX HayK

pesyiapTarax W mpobnmeMax B
001acTv OMOJIOTMYECKHX HayK

YMerb  pazpabarbiBaTh  HOBBIS

METOIBI u AJTTOPUTMBI
HCCIIEIOBAHUSA U TIPUMEHATh UX B
CaMOCTOSATENIBHON Hay4HO-

HACCIIEIOBATENLCKON  IEITENLHOCTH
B 0011aCTH GHOJIOTIHECKUX HAYK

OrtcyTcTBUE yMEHHIt

®parmeHTapHOe YMEHUE
pa3paboTK W MPUMEHCHHS
METOZIOB W AITOPHTMOB HAyYHBIX
HCCIIEIOBAHUI

B wmenom ycmemmHoe, HO He
CHCTEMATUYECKOE yYMEHHE
pa3paboTK W TIPUMEHEHUS
METOZIOB U AITOPUTMOB HAYYHBIX

HCCIEIOBAHUI

B nenom ycreniHoe, HO coneprKaiiee
OTJE/bHbIE po0eIIbI yYMEHHE
Ppa3pabOTKH ¥ IPUMEHEHIS METOZIOB 1
ITOPUTMOB HAaYYHBIX UCCIICIOBAaHUN

ChopmupoBaHHOEe YMCHHE
pa3paboTkM M TPHMEHEHHs
METOJIOB U ITOPUTMOB HAYYHBIX
HCCIIEIOBAHNI

Bianers MHCTpYMEHTAMH TIOMCKA

Ppe3yIBTaToB Hay4JHO-
HCCIIEIOBATEIIECKYIO JIETEIBHOCTh
B COOTBETCTBYIOLIEH

npoeccHOHATEHO 00J1acTH

He Bnaneer unctpymeH-
TaAMH TIOWCKA Pe3yIIbTa-
TOB  HAYYHO-VICCIIC/IOBA-
TEJBCKOM AEATEIILHOCTU B
COOTBETCTBYIOLLEH
npoecCHOHATEHOM
obnacT.

Buageer HHpOpMaren 00
HHCTPYMEHTAX TOHCKA pe3ysbTa-
TOB  HAy4HO-HCCIIC/IOBATEIHCKYIO
JESITENLHOCTD B COOTBETCTBYIOLLIEH
podecCHOHATEHOM 00JIaCTH.

Briameer HEKOTOpPBIMH  HHCTPY-
MEHTaMHM TIOWCKa PE3yJILTATOB
HAYHO-HCCIIEIOBATENBCKYO
JISATENHHOCTh B COOTBETCTBYHO-
TIei podecCHOHATHHOM
o0nacT.

Bnaneer OTAEIBHBIMA
HMHCTPYMCHTAMH TIOUCKa PE3yJITaTOB
HAYJHO-FICCIIEIOBATEIBCKYIO
JIeATEIbBHOCTh B COOTBETCTBYIOLIEH
npodecCHOHATEHO 00/1acTH.

CHCTEMOM
HHCTpYMEHTaMHU TOKCKA
PE3yIIBTATOB Hay4HO-
HCCIIENIOBATENIECKYIO JISSITENIBHOCTh
B COOTBETCTBYHOILIEH
npoecCHOHATEHOM 00MIaCTH.

Bnaneer

ITK-1 O6s1anaTh 3HAHUAMH 00 IKOIOTHYECKHX CHCTEMAX Pa3IMYHbIX YPOBHEi OpraHu3aluu, X CTPYKTYpe, YCTOIYHBOCTH, poueccax (PyHKIMOHUPOBAHUS H IBOJIIOLMH

3HATD: 0 CTpyKType, | OTCYTCTBHE 3HAHMIA OparMeHTapHble  3HAHUSA o|Obumwe, HO He cTpykTypHpoBaH- | ChopmupoBanHbie, HO coneprkane | CHOpMUPOBAHHBIC CHCTEMATHYCC-
3aKOHOMEPHOCTSIX CTPYKTYpeE, 3aKOHOMEPHOCTSIX |Hble  3HAHMA O  CIPYKTYypE,|OTACNbHBIE TpOOETsl 3HAHMA 0| KHe 3HAHUS O CTPYKTYype, 3aKOHHO-
(yHKIMOHMPOBAHS JKUBBIX (yHKIMOHHPOBAHHS JKMBBIX | 3aKOHOMEPHOCTSIX CTPYKTYpE, 3aKOHOMEPHOCTSIX | MEPHOCTSIX  (DYHKIIMOHHMPOBAHMS
CHCTEM Ha pa3IMYHBIX YPOBHSX CHCTEM Ha Pa3IMYHBIX YPOBHSIX | (QYHKIMOHUPOBAHHS JKUBBIX | ()yHKIIMIOHUPOBAHMS JKMBBIX CHCTEM |JKMBBIX CHCTEM Ha PasiIMUHBIX
OpraHv3aIyu: OpraHmsma, OpraHM3aIyun: OpraHM3Ma, | CHCTeM Ha pa3IMYHBIX YPOBHSX | HA PA3iIMUHBIX YPOBHSX OPTaHHM3ALMK: | yPOBHSX OPraHH3AlMH: OPTaHH3Ma,
NOMy/SIIMK,  cooOliecTBa U TOMYJILM, ~ COOOIIECTBA M| OpraHM3allii: OpraHW3Ma, IIOIy-| OpraHM3Ma, TOMYJIIIMH, COOOIIecTBa | IOMyISY,  cooOmiecTBa |
Guocdepsr ouocdepsr JISIIAA, COOOIIIeCTBA M Orocdephl | i Grocdepsr orocdepbt

3HATD: ocHoBHO# kpyr mpodiiem, | OtcyretBue 3HaHMid 00 | @parmenTapHple  3HaHus 00| OOmme, HO He CTpyKTypupoBaH- | CopmupoBaHHbIe, HO conepxarie | ChopMHUpoBaHHBIE
BCTPEUAIOIMXCS B OKOJOTMHM M| OCHOBHBIX IIPOOJIEMAax M |OCHOBHBIX NMpOOJieMax M METOJax [Hble 3HAHWS 00  OCHOBHBIX | OTHCIBHBIC MPOOENBbl 3HAHWS 00| cucTeMarndeckne  3HaHWs 00

OCHOBHBIE CTIOCOOBI MX PEITICHHsT | METO/IaX PEICHHUIA PpeteHui npoOIeMax v METO/IaxX PelIeHNH | OCHOBHBIX TMpOONeMax W METO/ax | OCHOBHBIX IpoOIeMax M MeTomax
peLieHui peLieHui
YMETb: Haxomuts (BbIOHpath)| OTCYyTCTBHE yMeHul | @parMeHTapHble YMEHHsI TIoMcKa| B 1iesioM  yioBneTBopuTeNbHbIE, | B 11emoM  yioBneTBoputenbHble, HO | ChOpMUPOBaHHBIE YMEHHUS TTOMCKA
HauOonee 3(PEKTHBHBIE (METOIBI) | IOMCKA (Bb10OP2) | (BBIOOPA) SD(EKTHBHBIX PEIICHMI |[HO HE  CHCTEMATU3HUPOBAHHBIC | COZEpIKAIlee OTHEIbHBIE TPOOeNbl | (BEIOOPa) 3(DPEKTUBHBIX PEIICHHI
pEIlleHNsT  OCHOBHBIX  THIOB | 3((EKTHBHBIX PEIEHHUH | OCHOBHBIX THITOB 3KOJIOTMYECKHUX | yMEHHsI TIoMcKa (BbIOOpa) ahdek- | ymeHust TIOVICKa (BbIOOPA) | OCHOBHBIX THIIOB 3KOJIOTUYECKUX
9KOJIOTHYECKUX TpodIieM OCHOBHBIX THIIOB | IPOOJIEM THBHBIX PEIICHWA  OCHOBHBIX | 3()()EKTHBHBIX pEIICHNHA OCHOBHBIX | IPOOJIEM
9KOJIOTMYECKUX IPO0IeM THIIOB SKOJIOTHIECKHUX IPOOJIEM | THTIOB SKOJIOTHYECKUX IPo0IieM
BJIAIETE: coBpeMeHHbIMU | OTCYTCTBUE HAaBBIKOB ®parMeHTapHOE npumeHeHue | B nenom  yermenmHoe, HO He|B menom ycnenHoe, HO copepxaiiee| YenemHoe M CHCTEMAaTHYECKOe
METOo/IaM1 HCCIIeIOBaHMs COBPEMEHHBIX METOJIOB | CHCTEMATHYECKOEe  TNPUMEHEHNE | OTAEIBHBIE NMPOOEsbl  IPHMEHEHHS | IPHIMEHEH e COBPEMEHHBIX
SKOCHCTEM PA3NIMYHBIX YPOBHEH HCCIIEIOBaHus 9KOCHCTEM | COBPEMEHHBIX METO/IOB | COBPEMEHHBIX METOJIOB HCCIIE/IOBAHMS | METOJIOB MCCIIEIOBAHUS SKOCHUCTEM
opraHvzaln Pa3TMUHBIX YPOBHEH OpraHM3aly | NCCIIEA0BAHMST 9KOCHCTEM | 9KOCUCTEM ~ Pa3IMYHBIX  YPOBHEH | pa3IMUHBIX yPOBHEH OpraHH3aliH
PasITUHBIX YPOBHel | OpraHvzain
OpraHu3alu
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4. CTPYKTYPA, OFbEM U BUJIbl YYEBHOM PABOTHI

OO01mmas Tpy10eMKOCTh TUCHHUIUTHHBI cocTaBiseT 3 3.e. (108 gacon).
Bpewmst nmpoBenenus 2 cemectp 1 roga oOydeHusl.

Tabnuma 2
CTpyKTypa TUCHUTIINHBI, BUIBI 1 00beM yaeOHOH paOOThI
Ne Bupl 3aHsTHI 1 TPYIOEMKOCTD B
HaumenoBanue paznena
/1 IRS——— yacax KoMmnerenmnu
She A[C [O |3 [CP [ Beero
1 Temal.BBenenue B TUCHUILIMHY. VK-1, OIIK-1,
2 2 4
I1K-1
2 | Tema 2. Yuenue o 6uocepe. YK-1, OIIK-1,
2 6 8
I1K-1
3 | Tema 3. CrpoeHme u cOCTaB VK-1, OIIK-1,
4 6 10
3eMHBIX Teochep. ITK-1

4 | Tema 4. PacnpocTpaHEHHOCTb VK-1, OITK-1,

XUMHUYECKUX 3JIEMEHTOB B 4 4 8
[1K-1
IIPUPOJHBIX OOBEKTAX.

5 Tema 5. Murpanusi XMMHUYECKUX 4 4 8 VK-1, OIIK-1,
JJICMEHTOB B Onocdepe. I1K-1

6 Tema 6. I'ecoxuMus XUMHYCCKUX VK-1, OIIK-1,

2 4 6
2JIEMEHTOB. [IK-1

7 | Tema 7. DBuonoruueckass poJib VK-1, OIK-1,
XUMUYECKUX DJIEMEHTOB M ux | 2 | 4 4 10 K-1
COEMHECHHIA. -

8 Tema 8. TI'eoxumuueckoe VK-1, OIIK-1,
3arpsi3HeHue ypOaHU3UPOBAHHBIX 4 4 8 HK-1
TEPPUTOPUH. -

9 |Tema 9. Meroauka D3KOJOIO- VYK-1, OIIK-1,

. 4 4 8
TreOXMMHYECKHUX HCCIEIOBaHUH. I1K-1

10 | Tema 10. ITokazarenu,

HCTIONb3YEMBIE  OKOIOTHYECKOH VK-1, OITK-1,
reoXuMHuei npu OLICHKE 4 4 8 K1
3arpsi3HEeHUs KOMIIOHEHTOB -
OKPY>KaroIleH Cpeibl.

11 | Tema 11. buoreoxumusi 4yenoBeKa 4 4 VK-1, OIIK-1,
B OKpY’KaroIIen cpeae. IK-1

12 | Tema 12. buoreoxumus VK-1, OIIK-1,

4 4
IIPUPOJIHBIX 30H. I1K-1

13 | Tema 13. Ilepexom Ouochepsr B VK-1, OITK-1,
Hooctepy. Ilytm HOoochepHOTO 4 4 HK-1
pa3BHUTHA. -
[ToaroroBka k 3aueTy 16 16
KonTtpoms (3auer) 2
Hroro: 63| 0 70 108
[Ipumeuanune: JI — nexkummn, C — cemuHapel, [I — npaktmueckue 3ansaTusa, JI3 -

J'Ia60paTOpHLIC 3aHATU, CP — camocTosgTeabHas pa60Ta.




5. COIEPXAHHUE JUCIUIIJIMHbI

Tabmuua 3
CopepxaHue pa3/JiesioB AUCIUIIINHBI

Ne | Hanmenosanne

w/n pasena Copepxanue pazzena

1 | Tema 1. | Uctopust reoxumudeckux wuaeid. [Ipeammer, MeToq0JIOTHS U OCHOBHBIC
Beenenue B | MOHATHUS TeoXxuMun. ba3zoBeie KoHIennK Ouoreoxumuu. [IpakTrueckoe
JTUCIUILIAHY. MPWIOKEHWE TCOXMMHUHU. 3aJaud M MpoOJIeMbl T€OXUMHUHU B CBSI3U C

OXpaHOM MNPUPOABI U XO3SANWCTBECHHOW JACATEIBHOCTBHIO YEIOBEYECTBA.
Bxiian oredecTBEHHBIX U 3apyOEeKHBIX HCCleloBaTelied B pa3BUTHE
T€OXUMHH 1 OMOTCOXUMUMU.

2 | Tema 2. Yuenue | [lonarue «Ouochepa». Yuenue B.M. Bepnaackoro o ©Owmocdepe.

o 6uocdepe. buochepa kak crnenuduueckas o0osouka 3eMIM M apeHa KHU3HU.
Crpykrypa o6uochepsl. ['panuub ouocdepsl. OcHOBHbIE
3aKOHOMEPHOCTH  dBoitonuu  Omochepsl.  OCHOBHBIE  YPOBHHU
opranusaiuu ouocdepsl. [lonsTue «kuBoe BeuiecTBo». ['eoxumudeckue
(GyHKIMM KUBOTO BemiecTBa. bHOKoCHBIE Tena u cucTteMbl. Paznuuus
MEXIY JKMBBIM M KOCHBIM BeHIECTBOM. [‘eoxumuueckue QyHKIIHH
abnotudeckux chep.

3 | Tema 3. | T'eoceprr 3emmu. ATmocdepa. buoreoxumuueckas BOJIONMS COCTaBa
Crtpoenue u | atMmocepsl. 3HaueHue aTMocepHOoro MaccorepeHoca
COCTaB 3€MHBIX | BOJOPACTBOPUMBIX (hOpM XUMHUUYECKUX 3eMeHTOB. [ uapocdepa. Coctas
reocaep. MupoBoro okeaHa — pe3yJabTaT OHOr€OXMMHUYECKON JeSTENbHOCTH

opranu3MoB. OCOOEHHOCTH TE€OXHMMHUHU TOBEPXHOCTHBIX BOJ CYIIIH.
Jlutochepa. IlnaneraprHoe 3HaueHue mnemocdepbl. buorecoxmmmdeckas
Tpancopmalisi MUHEpaIbHOTO BellecTBa nenocdepsl. Pacnpenenenue
paccessHHBIX 3jeMeHTOoB B nenocdepe. Ilemochepa — perynstop
OMOT€OXMMHUYECKUX IIMKIJIOB TSHKEIBIX METAIIJIOB.

4 | Tema 4.

PacupocTpasen PacnipoctpaneHHOCTH SMEMEHTOB B KOCMOCE. CoBpemeHHbIE B3TJIsAbl Ha

HOCTE npoucxoxnaeHne ConHeyHoOU CHCTEMBI. OTHOCHUTENBHOE COAEpPKAHUE

N — XHMUYECKHX OIEMEHTOB B 3€MHOH  Kope. dopMBbI  HAXOXKIEHUS

STEMEHTOB p | XUMHUECKHAX DIEMEHTOB B 3¢MHOH Kope. OcoOeHHOCTH pacipeaesieHus

HPUPOTHbIX XHMHYECKUX OJIEMEHTOB B 3€MHOH Kope. CocTaB XMBOI'O BEIECTBA.

OO BEKTAX. buonornueckuit KPYTOBOPOT =XMMHYECKHX DIIEMEHTOB. [Ipuponusie
BapHUallii KOHIICHTPALUA XUMHUYECKHUX JIIEMEHTOB B OPTaHU3MaX.

5 | Tema 5. | Bumpl reoxumMu4eckod MHTrpalMM XUMHUYECKHUX 3JEMEHTOB M HX
Murparnus coenuHeHuil. DakTOppl MU MeXaHWU3Mbl MUTpaluu. OCHOBHBIE THIIBI
XUMHUYECKHUX TEOXHUMHYECKUX OapbepoB W HUX pPOJb B OMOC(EpHBIX TMpoleccax.
AJIEMEHTOB B | [lonsiTue  reoxumumyeckoro  1ukia.  B3auMOCBSI3b  MPOIIECCOB,
ouocdepe. npoucxoasmux B juTochepe, armochepe, ruapochepe u Ouochepe.

['mobGanpHBIA M YaCTHBIE TEOXUMUYECKHE IHKIBI. broreoxmmmudeckue
UKITBL. [TUTeBsIe enu Kak KOMIOHEHT OMOT€OXMMUYECKUX ITUKIIOB.

6 | Tema 6. | XapakTepucTHKa  JKOJOTHYECKHMX  OCOOCHHOCTEH  XMMHYCCKHX
['eoxumus AJIEMEHTOB B COOTBETCTBUHU C UX pacnoiiokeHuem B [lepmoanueckoit
XUMHYECKUX cucteme J[.MI. MenneneeBa. ®dusndeckue M XHUMHUYECKHE CBOMCTBA,
AJIEMEHTOB. pacipocTpaHEHHOCTh U (OPMBbI HAXOXKICHHS B MPUPOIHBIX OOBEKTAX,

0COOEHHOCTH IOBCACHUA B OHJOI'CHHBIX, THIICPTCHHBIX n
OMOJIOTHYECKUX mnmpomneccax, (l)OpMBI KOHIOCHTPUPOBAHUA n
TCOXMUMHUUYCCKHUE NHKIIbBI PAa3JIMYHBIX XHMHUUYCCKHX JOJIEMCHTOB MU HX
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COCIMHEHUN.

Tema 1.
buonornueckas
pOJIb
XHUMHYECKHX
2JIEMEHTOB M HX
COCTUHEHUN.

CocraB »uBOro BemiecTBa. buonornueckue QYHKIUM XHUMHUYECKHX
3JIEMEHTOB.  3aBUCUMOCTb  (DYHKUMH  JKUBBIX  OPraHU3MOB  OT
KOHIICHTPAMM B HHUX XUMHUYECKHUX ODJIEMEHTOB W HMX COCIUHCHHH.
HwxHsis 1 BepXHsisl TOPOroBble KOHUEHTpaluu. [IoHATHE TOKCUUHOCTH
BemiecTBa. [IpupoaHble 1 TeXHOTeHHBbIE TOKCHKAHTHI. Knaccudukanmm
TOKCUYHBIX BellecTB. Panpl TokcmyHocTH. CHHEPru3M M aHTaroHU3M
XMMUYECKUX 3JIEMEHTOB IMPH UX IMOCTYIUICHUH B JKUBBIE OPTaHHU3MBI.
@®opMbl HaxXOXJIEHUS XUMHUYECKUX 3JEMEHTOB M HUX 3HAYCHHE IpU
OLICHKE OMOAKTUBHOCTU M TOKCHYHOCTH 3JIEMEHTOB B OKpYXarouleu
cpeze. Tpancopmarus 3arps3HAOLIMX BEIECTB B OKPYKaroILel cpere.
CooTHOILIICHHE  HHAEMHYECKHX M AHTPOIOTeHHBIX  (PaKTOpOB
okpyxatomed  cpeabl. I[Ipobimema  sHzemuueckoro  aucOanaHca
ACCEHIUANILHBIX JJIEMEHTOB B OKPY)KAIOLIEH cpene. ODKOJIOrmyeckas
TabJIUIA XMMUYECKHUX 3JIEMEHTOB.

Tema 8.
['eoxummueckoe
3arpsi3HEHUE
ypOaHU3UpPOBaH
HBIX
TEPPUTOPHUH.

['moGanbHbIA  XapakTep BO3JACHCTBHS HA  OKPYXAIOIIYIO  Cpeay
ypOaHU3UPOBAHHBIX TEPPUTOpPUN. BHIBl U OCHOBHBIE HMCTOUHUKHU
3arpsi3HEHUN OKPYKArOLIEH Cpelbl B ropoAax, LENU paclIpOCTPAHECHUS
3arps3HSAIOIINX BEIIECTB, IPOMBIIUIEHHbIE, KOMMYHAJIbHbIE U OBITOBBIE
OTXOJBbI. AE)pOFeHHI)IC AHOMAJIMH, BBINAACHHUEC TBCPIAbIX OCAaJKOB Ha
IIOBEPXHOCTh, KuAkue CTOKH. CocTaB 3JIEMEHTOB-3arpsA3HUTENCH
CTOYHBIX BOJ pa3JMYHbBIX BHIOB IIPOU3BOACTBA. XapaKTepI/ICTI/IKI/I
TEXHOT€HHOI'O 3arps3HEHUs] TOBEPXHOCTHBIX U IMOJ3EMHBIX BOJ
MMPOMBIINIJICHHBIMH CTOKaMH. HYTI/I YMCHBIICHUSA BOSI[CﬁCTBH)I oT
BBIOPOCOB M OYMCTKA CTOKOB. ['eoOXMMHMUEcKas OLIEHKa Harpy3ku Ha
OKpYXaloIllyl0 Ccpeay B Tropojax. leoxumuyeckoe 3arps3HEHHE
CEJIbCKOXO3SHCTBEHHBIX TEPPUTOPUNA. ATpPOr€eHHOE M TEXHOIE€HHOE
BO3/IEHICTBUE Ha CEJIbCKOXO035IICTBEHHbBIE TEPPUTOPUH.
ArpoTtexHn4eckas o0paboTka, Menuopanys, TFEOXUMHYECKOE
3arpsi3HEHUE TPU  MCIOJNb30BAaHUM MUHEPAIbHBIX yIOOpeHHil u
necTuiuoB. OCOOEHHOCTH MUTpallMU 3JEMEHTOB B arpoJsiaHamadTax.
Bnusnue ypOaHU3MpPOBAHHBIX TEPPUTOPUN Ha arpoNnpOMBIIIIEHHOE
ITPOU3BOJICTBO.

Tema 10.
MeTtoauka
9KOJIOTO-
reOXUMHUYECKUX
HACCIIETOBAHUMN.

DKOJIOTO-TEOXMMHYECKHE CHEMKH: BHIbI, MacmrTad. CBsi3b MEXIy
UCTOYHHUKAMU 3arpsi3HEHHMH, cpenoil ompoOoBaHHMS U MacmTaboMm
cbeMOK. HazemHbIe, BO3IyIIHBIE, MTO3EMHBIC, HABOIHBIE, TIOJBOHBIE,
cHeroBble cheMKHU. Onpo6oBanue nmous. OnpoOoBaHHE MOBEPXHOCTHBIX
U TIO/I3€MHBIX BOJI, P&KUMHBIE THIPOJIOTHUECKHIE, THIPOTEOIOTHIECKUE
U TUApoxXuMHYeckre HalOmroaeHus. OnpoOoBaHHE CHETOBOTO MOKPOBA.
[IpoBeneHne NBUIEBBIX CMBIBOB C pacTUTENbHOCTU. (OCOOEHHOCTH
HKOJIOTO-TE€OXUMHUYECKOTO M3Y4YECHHUs Pa3IMYHBIX THUIIOB TEPPUTOPUN U
manamadroB.  MHoromenreBoe — T€OXMMHUYECKOE€  KapTHPOBAHUE.
['eoxumuueckas KapTa Kak OCHOBA IPOTHO32a 3arpsA3HEHUS OKPYKAIOLIEH
Cpenpbl.

Mertoapl aHanmu3a reoXuMuueckux mpo0. CoBpeMEeHHBIE METObI
OTIpENIENICHUs] COACPIKaHUSI XUMHUECKUX DIIEMEHTOB M PA3JIMYHBIX HX
dopM HaxoxJeHHs B Hpupojae. bruoreoxuMuueckne KpUTEpUH OLIEHKH
HKOJIOTUIECKOTO COCTOSIHHS JIAHAIIA(TOB.

10

TemalO.
IToka3zarenm,
HCIIOJIb3yEMBbIE
3KOJIOTHYECKOM

TOKCHYHOCTB M KJIacChl ONACHOCTH XUMHUUYECKHUX 31eMeHTOB. [IpenensHo
JIOTTyCTUMBIE€ KOHIIEHTPAIIUH XUMHUECKUX JJIEMEHTOB, OPUEHTUPOBOYHO
JIOITyCTUMBbIE KOHIIEHTPALUH XUMHUYECKHUX 3JIEMEHTOB u
OPUEHTHPOBOYHO O€30MMaCHBIC YPOBHH BO3JCUCTBHS 3arps3HSIONINX
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reoOXuMHUEN MpHu
OLICHKE

BCIICCTB. KommgecTBeHHBIE TCOXNMHNUYCCKUC IIOKa3aTeCJIu,
HCIIOJIB3YCMbIC TIpU OLCHKEC KOMIIOHCHTOB 0pr>1<a}01uel71 CpCabl:

3arpsi3HEHUS CpeHEaHOMAaJbHbIE COJIEpP)KaHus, KIApK KOHIEHTpAlUH, IUJIOAadb

KOMITOHEHTOB 3arps3HEHUs], KOJIMYECTBO METa/lIa B 3arps3usonieM cioe. CyMMapHBbIii

OKpYyKarolien MOKa3aTelb 3arps3HEHHs] MOYB, CHETOBOI'O IOKPOBA, PACTUTEIHHOCTH,

Cpeapl. JOHHBIX OTJOXEHUH W BOA. YPOBHU 3arps3HEHUS KOMIIOHEHTOB
OKpYKarollen CpeJibl.

11 | Tema 11. | BuoreoxumMudeckasi OpraHM30BaHHOCTh OMochepsl 1 HU3NOIOTHYECKAS
buoreoxumus reTeporeHHOCTh MONyJsAluil. buoreoxumusi MNPUPOAHBIX Ccpea U
4esi0BeKa B | 3I0POBbE 4YENOBEKA. DKOTOKCHKOJOTHUECKHE IMPOOJIEMBbl HapyIICHHS
OKpYyKarolen OMOreOXMMHUYECKUX IUKIIOB. ['eoXxuMudecku 0OyCIIOBICHHBIN ASQUIUT
cpexe. KU3ZHEHHO Ba)KHBIX HIIEMEHTOB. Onenka B3aMMOCBSI3U

(bU3HONIOrHYECKUX MapaMEeTPOB YEIOBEKAa C COCTOSHHUEM OKpYXKarollen
CpEJIbl.

12 | Tema 12. | 3o0HaIbHOCT,  OMOTCOXMMHMYECKHX IIPOIIECCOB. bHoreoxmmmuueckas
buoreoxnmus 30HQIBHOCTh OKE€aHa M CyIIH. [€oXMMHYecKass HEOAHOPOJHOCTh
MPUPOJHBIX 30H. | OMocdepsbl M MPUPOAHBIX 30H. DIIEMEHTAPHBIN JTaHAIa(T Kak OCHOBHAs

XopoJiornyeckas enuHuna ouochepsl. buoreoxumust nonsipHoro mosca.
buoreoxumusi  mosica  BHETPONUYECKHX  JiecOB.  buoreoxummus
BHETPONIMYECKUX CTENeld W MyCThIHb. BHOTCOXMMHS TPOIMUYECKOTO
nosica. OcoO0EHHOCTH OMOTCOXUMHUH MOPCKUX OCTPOBOB.

13 | Tema 13. .

Tepexox [TosiBneHne yenoBeka — HOBBIM ATam 3BoJdIOIUU Onochepsl. YenoBek —
reoyiorndyeckas cuiaa. Mecto yenmoBeka B Ouoctepe. Yuenue B.M.
ounocdepsr B
Hoocdepy. TTyrH Bepnaackoro o noocdepe. [lonsitue Hoochepsl. Hoocepa — cragus
HOO0CGhEPHOTO pazBuTHs OMocepbl. DHEprust HOOCHEepHOTO pa3BUTHSI. Hay‘EHaSI MBICTTb
u wuHpopmamus B pasButuu Ouochepsl. CHCTEMHBIH MOIXO.
pa3BUTHSL.
Hoocgepnas crparerus XXI Beka.
6. MEPEYEHbB JEKIUA, CEMUHAPCKHNX, TIPAKTUYECKHWX 3AHSITHUH,
JIABOPATOPHBIX U CAMOCTOSATEJIBHBIX PABOT
Tabnuma 4
[lepeuens 3aHATHH ¥ YOPMBI KOHTPOJISI
Ne Bun ®opma
n/n | HammeHoBaHue | 3aHs . TEKYILEro U
Tewma 3aHATHS (CaMOCTOSATENHHON PaOOTHI)
paszznena THUS MIPOMEKYTOUH
Oro KOHTPOJIS
Uctopus reoxumuueckux wuzaed. IIpenmer,
T METOJIOJIOTHS U OCHOBHBIE TMOHSATHS T€OXUMUHU. VO
bazoBsie KOHIICTIIINT OMOTEOXMMHH.
Tenta 1 [TpakTHYeckoe NpUIIoKEeHNE TeOXUMUHU.
1 BeMa ’ 3amaun W MOpoOJeMbl TEOXHMMHH B CBSI3H C
BEJICHHE . . .
OXpaHOW  TpUPOABI U XO3SHCTBEHHOU
TUCITUTLINAHY.
Cp | Z€ATENBHOCTRIO YeJI0BEYECTBa. Bkran K1
OTEYECTBEHHBIX u 3apyOeKHBIX
UCCIIeIoBaTeNei B pa3BUTHE TEOXUMHH U
OMOTreOXMMHUH.
[Tonsatue  «Ouochepa».  Yuenue  B.U.
Bepuanckoro o Owuocdepe. buochepa kax
Tema 2. Yuenue o
2 Grochepe. J cnenuduyeckas o0olouka 3eMiIM U apeHa YO
xu3Hu. Ctpyktypa Ouocdepsl. ['paHuIlb!
ouochepsl.  OCHOBHBIE  3aKOHOMEPHOCTH
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IBONIOIMK  Orochepsl.
opranuzanun ouocdepsl.
BEIIIECTBOY.

OCHOBHBIE  YPOBHH
[Tonsite <«KUBOE

CP

['eoxumuueckne (QyHKIUH KHBOTO BEIIECTBA.
buokocHble Tena u cuctemsl. Paznuuns Mexay
JKUBBIM u KOCHBIM BELIECTBOM.
['eoxumuueckue  GyHKIUM  aOMOTHYECKHX

cdep.

KJI

Tewma 3.
Crpoenue u
COCTaB  3€MHBIX
reocdep.

I'eocheprr 3emutn. Atmocpepa.
buoreoxumuueckas HBOJIOIHS cocTaBa
aTMoChepBhl. 3HavyeHNE aTMOC(EpPHOTO
MaccornepeHoca  BOJOPACTBOPHUMBIX  (Gopm
XUMHYECKHX ieMeHTOB. ['uapochepa. Cocra
Muposoro OKe€aHa - pe3yapTar
OMOTEOXUMHYECKOU JeSITeIIbHOCTH
OpPTaHW3MOB.

A, TA

CP

Oco0eHHOCTH TeOXMMHUHU TMOBEPXHOCTHBIX BOJ
cymu. Jlurocdepa. IlnanerapHoe 3HadeHUE
neaochepsl. buoreoxumuueckas
Tpanchopmalusi  MHUHEpPAJIBLHOTO  BEHIECTBA
negocdepsl.  PacmpeneneHne — paccesHHBIX
anemMeHTOB B mexocdepe. Ilemochepa —
perynarop OMOTeOXMMHYECKHUX LUKIIOB
TAXKEIIbIX METAIJIOB.

KJI

Tema 4.
PacnpocTpanenno
CTb XHUMHYECKUX
AJIEMEHTOB B
HIPUPOIHBIX
oOBeKTax.

PacnipocTpaHeHHOCTh 3JEMEHTOB B KOCMOCE.
COBpeMeHHI)IG B3IJAABI Ha IIPOUCXOKIACHUC
Conneunoit CHCTEMBI. OTtHOcuTeNnbHOE
COACPIKAHNEC XUMHUYCCKUX DJICMCHTOB B 3eMHOM
kope. DopMBl HAXOXKIEHUS XUMHUYECKHX
AJIEMEHTOB B 36MHOH KOpeE.

A, 11

CP

OcoOeHHOCTH — pachpeeNieHus] XUMHYECKHX
2JIEMEHTOB B 3eMHON Kope. CocTaB >KHMBOTO
BELIECTBA. bronornuecknii KpyroBopoT
XUMHYECKHUX 3JIEMEHTOB. [Tpuponnbie
BapHaluu KOHLEHTpalun XUMHUYECKHUX
AJIEMEHTOB B OPTaHU3Max.

KJI

Tema 5.
Murpanus
XUMHUYECKHX
JJIEMEHTOB B
6uocdepe.

Buapl reoXuMu4eckoi MUTpanuy XUMHUYECKUX
JJIEMEHTOB M HUX COeIMHEHMM. DakTopbl u
MeXaHu3Mbl Murpauud. OCHOBHbBIE  THUIIBI
TreOXMMHUYECKHX OapbepoB M WX pOJb B
ouochepHbIx mporeccax. [Tonsite
T€OXMMHUYECKOTO IHKIIA.

A, 1T

CP

B3anMoCBsI3p  TIPOIECCOB, MPOUCXOSAIINX B
autocdepe, armochepe, ruapochepe u
ouocdepe. ['moGanbpHbBIH u YacTHBIE
TCOXUMHUYECKHE IHKIbL. bHoreoxmmmuueckue
nuKIel.  [IumeBble 1enmu Kak  KOMIIOHEHT
OMOTCOXMMHYCCKUX ITHKIIOB.

KJI

Tewma 6.

XapaKTepI/ICTI/IKa OKOJOTHYCCKHUX

A, T1T
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I'eoxumus
XUMHNYCCKHUX
3JIEMEHTOB.

0COOEHHOCTEH XHUMHYECKHX DIIEMEHTOB B
COOTBETCTBUM C HMX pPAaclojiO)KEHHUEM B
ITepuonuueckoii cucreme JI.M. Menpaeneena.

CP

duznyeckue W XUMHUYECKHE  CBOMCTBA,
pacIpoCTPaHEHHOCTh U (DOPMBI HAXOXKJIEHUS B
IPUPOIHBIX 00bEeKTax, 0COOEHHOCTH
IOBEJICHUS. B SHJOTE€HHBIX, TMIIEPreHHBIX U
OMOJIOrMYECKHUX poueccax, bopmbl
KOHIIEHTPUPOBAHUS U T€OXUMHYECKUE LUKIIbI
pPa3NMYHBIX XHMHUYECKHX JJIEMEHTOB M UX
COCIMHEHUN.

KJI

Tema 7. buonoru
yecKas POJIb
XUMHYECKHUX
JJIEMEHTOB H HX
COCIUHCHHI.

CocraB KHBOTO BeniecTBa. buojoruyeckue
byHKINHA XHUMHYCSCKHX 9JIEMEHTOB.
3aBUCHMOCTh (PYHKIIHIA )KHBBIX OPTaHU3MOB OT
KOHIIEHTpPAllUd B HUX XUMHUUYECKHUX DJIEMEHTOB
U ux coenuHeHud. HwxkHIS U BepxHss
MOPOTOBbBIE KOHIIEHTpAIHH. Ilonsrue
TOKCMYHOCTM  BemiecTBa. IIpuponnsie  u
TEXHOTCHHBIE TOKCUKaHTHL. Kiaccudukanuu
TOKCHUYHBIX BEMISCTB. PSIabl TOKCHYHOCTH.
CuHeprusM U aHTAaroHU3M  XUMHYECKUX
AJIEMEHTOB MPH HMX IMOCTYIUIECHUH B >KUBBIC
OPTraHU3MBbl.

A, TA

CP

cDOpMI)I HaXO0XICHUA XUMHNYCCKHUX 2JICMCHTOB
U UX 3HaY€HUE MPU OLIEHKE OMOAKTUBHOCTU U
TOKCHYHOCTH JIEMEHTOB B OKPYXKAIOICH
cpene. Tpancdopmarus 3arpsa3HIIOLIIIX
BELIECTB B OKpy»Katoleil cpeae. CooTHOIIEHNE
SHAEMUYECKUX U aHTPOMOTEHHBIX (PAKTOPOB
oKpy>karotei cpeasl. [Ipodnema
HHAEMUYECKOTO UcOaNaHca 3CCeHITUATbHBIX
AJIEMEHTOB B OKPY>KaIOIIEH cpere.
DKojorudeckasi TabJInuIa XUMHYECKUX
AIIEMEHTOB

KJI

Tema 8.
I'eoxumnueckoe
3arpsi3HEHUE
ypOaHU3UpOBaHH
bIX TEPPUTOPUH.

['moGanpHbIi  XapakTep BO3ACHCTBUS  Ha
OKpYXKaWIIYyl0  cpeny  ypOaHM3WPOBAHHBIX
TEppUTOpU. Buasl M OCHOBHBIE HCTOYHUKHU
3arpsA3HEHUN OKPYXKAloILIEeW Cpelbl B rOpojax,
Lenu pacrpocTpaHEHUs 3arpsI3HAOLINX
BEIIECTB, MPOMBIIIJICHHbIE, KOMMYHAJIbHBIE U
OBITOBBIE OTXO/BI. ASPOreHHBIE aHOMAJHH,
BbINAa/IeHUE TBEP/BIX OCATKOB Ha MOBEPXHOCTb,
KUJKUE CTOKH. Cocras AJIEMEHTOB-
3arpsi3HUTENIEN CTOYHBIX BOJI Pa3JINYHBIX BHI0B
IIPOU3BOJICTBA. XapakTepUCTUKH
TEXHOT€HHOT'O 3arps3HEHUs MOBEPXHOCTHBIX U
IIOJI3€MHBIX BOJ] IPOMBIIIEHHBIMH CTOKaMH.

A, T

CP

[Tyt ymeHbII€HHs BO3AECUCTBUS OT BHIOPOCOB
U OYHCTKA CTOKOB. ['eoxmMmmuueckas OLEHKa
HArpy3Kd Ha OKPYXKaroUIyl0 Cpely B TOpojax.
I'eoxumnueckoe 3arpsi3HEHUE
CEIBbCKOXO0351CTBEHHBIX TEPPUTOPUIL.

KIJI
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ATpOT€HHOE M TEXHOT€HHOE BO3JICHCTBHE Ha
CENBLCKOX 03I CTBEHHBIE TEPPUTOPUHU.
ArporexHuyeckas o00paboTKa, MeIuopanus,
reOXUMHUYECKOE 3arpsi3HEHUE npu
WCIIOIb30BAaHUM MUHEPAIBbHBIX YIOOpEHHH U
IIECTUIIUIOB. Ocobennoctu MUTpaIu
NeMeHTOB B arposanamadrax. BausHue
ypOaHU3UPOBAHHBIX TEpPUTOPUI Ha
arponpoOMBIIIICHHOE MPOU3BOJICTBO.

Tema 9.
Metonuka
3KOJIOTO-
TeOXUMHUYECKHX
HCCJICIOBaHUM.

DKOJIOrO-TCOXMMHYECKHE  CHEMKH:  BHJIBL,
macmtad.  CBA3p  MEXAY  HMCTOYHUKAMH
3arpsi3HEHUi,  cpemoil  ompoOoBaHHMS U
MacmtaboMm cbeMOK. Ha3emHble, BO3ayIIHBIE,
OA3€MHBIC, HABOJAHBIC, ITOABOJHBIC, CHCI'OBBIC
ceeMku. OnpoOoBanue moyB. OmnpoOoBanue
IMMOBEPXHOCTHBIX W IMOA3CMHBIX BOJ, PCXKUMHBIC
TUIPOJIOTHYECKUE, THIAPOTCOJIOTHUECKHE |
ruipoxumMudeckue Haomoaenusa. OnpoboBanue
CHETOBOIO TMOKpoBa. [IpoBeneHHNE NBUIEBBIX
CMBIBOB C pacTHTenbHOCTH. (OcoOeHHOCTH
IKOJIOTO-T€OXUMHYECKOTO U3y4CHUS
Pa3IMYHBIX TUIIOB TEPPUTOPHIA U JTAaHIIIA(TOB.
MHoroneneBoe reoXMMUIeCKoe KapTUPOBAHUE.
['eoxumudeckass KapTa Kak OCHOBa IPOTHO3a
3arpsI3HEHUS] OKPYKAIOIIEH Cpebl.

A, TA

CP

Metoapl  aHalM3a TEOXMMHUYECKHUX  IpoO.
CoBpemeHHbIE METO/bI OImpeaeacHus
CONEpXKaHUA  XMMHMYECKUX  DJIIEMEHTOB U
pasIMYHBIX UX (OPM HAXOXKAECHUS B MPUPOJE.
buoreoxnmuueckue KpUTEpUN OLICHKH
HKOJIOTHYECKOT0 COCTOSIHMS JaH A TOB.

KJI

10

Tewma 10.
[Tokazarenu,
HCIIOJIb3yEeMbIE
3KOJIOTHYECKOUN
FeOXHUMHEN  IIpHU
OLICHKE
3arpsI3HEHUS
KOMITOHEHTOB
OKpYKaroueun
cpensl.

ToxcnuHOCTH u KJIaCChI OIaCHOCTH
XUMHYECKUX DJIEMEHTOB. [IpenensHo
I[OHyCTI/IMBIG KOHHGHTpaIII/II/I XUMHUYCCKUX
JJIEMEHTOB, OPUEHTUPOBOYHO  JIOIYCTUMBIE
KOHIIGHTpaHI/II/I XUMHUYCCKUX 3JICMCHTOB nu
OPUEHTUPOBOYHO 0e30macHbIE YPOBHU
B03I[€I>'ICTBH5[ 3an$I3H$IIOHII/IX BCIICCTB.

A, 1T

CP

KonuyecTBeHHbIE T€OXUMHYECKUE MOKA3aATENH,
HCIIOJIB3YEMbIC TIPU OLCHKEC KOMIIOHCHTOB
OKpY)KaloIlle  Cpelbl:  CpeAHeaHOMAaJIbHbIE
COZCpIKaHNA, KIIAapK KOHIOCHTpAalUWH, IJIOMIAAb
3arpsi3HEHHs,  KOJUYECTBO  MeTajila B
3arpsizHstoneM cioe. CyMMapHBIN MOKa3aTeib
3arpsi3HEHUs]  TOYB, CHEroBOrO0  IOKPOBA,
PaCTUTCIbHOCTH, AOHHBIX OTJIOKEHUH " BOI.
YpoBHU 3arps3HEHUs KOMITOHEHTOB
OKPYKAIOIIECH CPeabI.

KIJI
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Tema 11.
BHOr€OXIMILS buoreoxummueckas OpPraHU30BaHHOCTh
N B ouocdepsl u ipmnonomqecxaﬂ
OKpyKaroIIeit reTepPOreHHOCTh MONYJISIuA. buoreoxumus
cpene. OPUPOJHBIX Cpel H  370pPOBbE YeNOBEKa.
11 CP DKOTOKCHKOJIOTUYECCKHE poOIeMbI K1
HapylmeHUsT ~ OMOTCOXMMHYECKUX  IIMKJIOB.
['eoxumudeckn  OOYCIOBICHHBIH  JeUIUT
KU3HEHHO  BaXHBIX  dyeMeHTOB.  OreHka
B3aUMOCBSI3M  (DU3UOJIOTHYECKUX I1apaMeTpOB
YeJI0BEKA C COCTOSTHUEM OKPY>KAIOLIeH CpeIbl.
Tema 12. 30HaNBHOCTh OMOTCOXMMHUYECKUX TPOIECCOB.
buoreoxumust buoreoxumuueckass 30HAIBHOCTH OKeaHa U
NPUPOHBIX 30H. cymm. ['eoxumuueckas  HEOAHOPOAHOCTH
ounocdepsl U MPUPOJHBIX 30H. DIEMEHTAPHBIN
maHamadT Kak OCHOBHAs XOpOJIOTHYECKas
12 CP | enuHuna Ouocepsl. buoreoxumus moasspHOro KIJI
nosica. buoreoxumus mosica BHETPOIHYECKUX
JecoB. bUoreoxumusi BHETPONIMYESCKUX CTEICH
U IyCThIHb. bBHOTEOXUMHS  TpPOMHUYECKOTO
nosica. OCOOCHHOCTH OMOT€OXMMHU MOPCKHUX
OCTPOBOB.
Tema 13. [NosiBeHuE yenoBeKa — HOBBII 3Tall YBONIIOLUU
Iepexon ouocdeppl. YenoBeK — Teojoruyeckas Cuia.
orocepst B Mecro denoBeka B Ouochepe. Yuenue B.H.
Hoocdepy. Ilyrn Bepnanckoro 0 Hoocdepe. [Tonsarue
13 | HoocdepHoro CP | moochepsr. Hoochepa — cramus pa3BuTHs KJI
pasBUTHA. ouocdepsl. DHeprus HOOCPEPHOrO PA3BUTHUS.
Hay4nas Mpicip u wmHpOpManus B pa3BUTHU
ounochepsl. Cucremusiii noaxon. Hoocdepnas
ctparerust XXI| Beka.
HTOroBblii KOHTPOJIb 3auer

Buowvr 3anamuii: JI — nexuuun, C — cemuHapel, II — mpakruyeckue 3ansatus, JI3 -
nabopatopusie 3anstusi, CP — camocrosTensHas padora.
Dopmer mekywezo konmpoas: YO - ycTHbIH omnpoc (cobecenoBanue), P - pedepar, I1 -
npoekT, [l - noknan, KJI - koncnekr nekuuu, I'/] - rpynmnoBas AMcKyccus u ap.

7.  YYEBHO-METOAMYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHHUE

Tabmuma 5
Kapra obecnieuenus yueOHO-METOJMUECKON JIUTEPaTypor
Ne ABTOp, Ha3BaHMUE, MECTO W3IaHUsI, U3AATEIIBCTBO, TOJT KoaunuecTBo 3K3. Yucno
n/n u3aHus yuyeOHOM U y4eOHO-METOANYECKON JINTEPaTyPhl aCIUPAHTOB,
OJIHOBPEMEHHO
M3YYaoINX
JTUCHUILTUHY
OcHoBHasi IMTEpaTYpa
1. Haywmos I'.b. I'eoxumus 6uocdepst. — M.: Akagemus, | B ceobonHom 1
2010. — 384 c. (bubnuoreka) JOCTYyIIE C
2. Jlo6poBonbekuii B.B. buoreoxumust MupoBoil cymiu. | KOMIbIOTEPOB

— M.: Hayunsiit mup, 2009. — 440 c.

NIIOH AH PT u
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3. Jlo6poBonbckuii B.B. OcHoBbl Onoreoxumuu. — M.:
Axanemns, 2003. — 400 c.

4, I'eoxumust okpyxatromeit cpeast / 0. E. Caer, b. A.
PeBuu, E. I1. fInun u np. — M.: Heapa, 1990. — 335 c.

5. [Tepenbman A.U. I'eoxumus. — M.: Beicur.iik., 1989.
- 528 c.

6. bamkun B.H. buoreoxumusa. — M.: Hayuneiii mup,
2004. — 584 c.

1. XuMUsl  3arpsA3HSIOMIAX ~ BEIISCTB W JKOJIOTHS
[Omextponnsii  pecypc]: monorpadus/ B.H. Bepruroposa [u
Ip.].— OnekTpoH. TekcToBble nanHbie.— M.: Ilaneotum, 2005.—
240 c.— Pexum goctyma: http://www.iprbookshop.ru/10261. —
9BC «IPRbooks, 1o maposro

8. l'eoxumus oxpyxarome cpeapl [DIEKTPOHHBIN
pecypc]: ydeOHOoe mocoOue/ — DIEKTPOH. TEKCTOBBIC
JTaHHbIE.— CraBporosnb: CraBpononbckuit

rOCyJapCTBEHHBIN arpapHblil yausepcureT, 2013.— 134 ¢.—
Pexxum noctyma: http://www.iprbookshop.ru/47295. — DBC
«IPRbooksy, mo maporo

0 TIAPOJTIO TIPH
yIaIeHHOM
JOCTYTIE

JlonoJIHNTEIbHAS JINTEepaTypa

1. Jlo6poBonbckuii B.B. I'eorpadus mukposnemeHnTos. | B CBOOOTHOM 1
I'mobGanbHOE paccesHue. — M.: Mbicib, 1983. — 272 c. JOCTyIE C KOM-
2. [TonoB B.A. buocdepa u npobGiemsl ee oxpanbl. — | metorepoB HWIIOH
Kazanb: Tarapckoe ku.u3a-so, 1981. — 104 c. AH PT wu mo
3. buoreoxumuueckuii ~ KpyroBopoT  BELIECTB B | IApOJIO IpU yAa-
ouoctepe. — M.: Hayka, 1987. — 144 c. JICHHOM JIOCTYTIE
4, I'mazoBckas M.A. T'eoxumus TOpPUPOIHBIX H
TEXHOreHHbIX JaHamaprtoB. — M.: Teorpaduueckuit
daxynsTer MI'Y, 2007. — 350 c.
o. ABeccasiomoBa HM.A. IT'eoxumuyeckne mOKa3aTean
npu u3ydeHun naamadroB. — M.: M3n-Bo Mock.yH-Ta,
1987. - 108 c.
6. I'mazoBckas M.A. MeTogoIOrHYeCKUE OCHOBEI
OLICHKH JKOJIOTrO-T€OXMMHYECKOM YCTOMYMBOCTH II0YB K
TEXHOTE€HHbIM Bo3aeucTBusAM. — M.: M3n-Bo Mock.yH-Ta,
1997. - 102 c.
7. buoreoxumuueckne OCHOBBI HKOJIOTHUECKOTO
HopMupoBanus. M.: Hayka, 1993.
8. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Tabmania 6
OO0ecre4yeHHOCTh TOMEIIEHUSMU Ul  ayAUTOPHBIX 3aHATHH W MYIbTUMEIMUHOTO
000pyT0OBaHUS
Ne HaumenoBanue HaumenoBanue cenuann3upoBaHHbIX ®opma
n/m JUCLATIIINH ayIuTopuil, KAOMHETOB, 1JabOpaToOpHil U mp. BIIQJICHUS,
B COOTBETCTBUU C TIEpEYHEM OCHOBHOI'O 10JI30BAHUS
C y4eOHbIM o0opynoBaHus (cobcTBEHHOC
MIJIAHOM, BU]I Tb,
3aHATHI OIIEpaTUBHOE
yIpaBIICHUE,
apeH;a u T.11.)

14



http://www.iprbookshop.ru/10261
http://www.iprbookshop.ru/47295

Metoauka
OpraHHu3aIu
HAy4YHO-
HCCIIEIOBATEIBCK
01 paboTHI

1. AkToBbIif 3a1 (90,7 kB.M):
Pamnocucrema WMS 40 mini dual — 2 mr.;
Pamnomukpodon — 4 mr.

Muxkpodon — 2 mrT.

Mukrrep Yamaha MG123cx/c — 1 mir.;
Hoyt6yk Samsung NP-RF711 — 1 mT.;

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

Okpan Hactennbiit Classic Norma 244x244
(W236x236/1 MW-L4/W) — 1 wT.;
Croun neperoBopHsbIi — 6 mT.;

CT0J1 KOMIIBIOTEPHBIN yra0BOM — 1 1IT.;
Kpecno «Jloroc» (uepHoe) — 21 mir.;
Cryn CM-7 (kox3am) — 12 mT.;
Kpecno nns 3an08 — 30 wr.

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

Cron — 2 wrt.;

Crynpsg — 6 mit.;

M®YV Kyocera Taskalfa 220 — 1 mr.;
IlepcoHanbHbBIN KOMIBIOTEP — 2 NIT.

OnepatuBHOE
YIIpaBJICHUE

9.

OBPA3OBATEJIBHBIE TEXHOJIOI'MH

JUia peanu3zauMyM HpOrpaMMbl IMPU HU3YYEHHUU Y4YeOHOW AUCUMIUIMHBL «[ eoxumus
Oouochepsl» HCIONB3YIOTCS AKTUBHBbIE (OpPMBI OOy4YeHUS: JIEKIMHM, BapHAaTHUBHBIN OMpOC,
JUCKYCCUM, YCTHBIM ompoc. B Xoae mnpakThyeckux 3aHITUA HPEIyCMOTPEHBI CEMHUHapBI,
JIOKJIa/ibl C TIOCIIEYIOIIEH TUCKYCCHEM.

10.
TunoBbie OLEHOYHbIE CpeacTea AJd TEKyIIEro KOHTpPOJIs

OIEHOYHBIE CPEJACTBA

Bonpocsl 1151 ycTHOro onpoca

Tema 1. BBegenne B JUCHUIINHY.
1. Yto uzyuaeT reoXxuMus OKpy)Karolled cpeabl Kak HayuHas nucuuiuinHa? KakoBel ee

OCHOBHBIE€ O0BEKTHI I/I3y‘IeHI/IH? Ilosicaute MMPOUCXOKACHUEC TCPMUHA «KTCOXUMU).

2. KpaTko oxapakTepu3yiTe HCTOPUIESCKHIE ITAIbl CTAHOBIICHUS TEOXHUMHN KaK HAYKH.
3. KakoBa B3aMOCBS3b I'€OXUMHUHU U DKOJIOTHUU?
4. OnuumTe OCHOBHBIE 3aKOHOMEPHOCTH PACIIPOCTPAHEHHOCTH XUMUYECKUX AJIEMEHTOB

B IIPUPO/IC

5. UTo rimacsT 3aKOHBI pacipoCTpaHCHHOCTH ATOMOB XUMHUYCCKUX 3JICMCHTOB CDepCMaHa

u Onno-I"apkuHcona?

6. Z[aﬁTe MOHATHEC O KIIapKaX XUMHWYCCKUX OIJICMCHTOB. HazoBute 3akoH KnapKa-

Bepnaackoro.

7. KakoBBbI METO/1bI U3YUYEHHUSI XUMHUYECKOT0 COCTaBa M BHYTPEHHET'0 CTPOCHUS 3eMIIU U
JIPYTUX KOCMOXUMHYECKHX Tel?
8. Oxapakrepu3yiTe CTPYKTYpY U 9BOJIIOLIMIO BeenenHoi 1 € XMMHUYeCKOTo COCTaBa.

9. Ha3OBI/ITe OCHOBHBIC UCTOYHHUKHN XUMHNUYCCKUX DJICMCHTOB B npnpone.
10. KakoBo M3MeHEHNE XUMUYECKOT0 COCTaBa 3BE3IHOr0 BelecTsa?

11. OnumuTe TPOUCXO0XKIEHNE U XUMUYECKYIO IBOIOLNI0 COJTHEUYHON CHCTEMBI.
12. laiiTe onrcanue BHYTPEHHEMY CTPOCHHIO U (PU3NYECKUX MTapaMeTPOB IJIaHET

3€MHOMW T'PYIIIIBI

13. KakoB XxuMu4ecKuii cCOCTaB, BHYTPEHHEE CTPOEHUE U (PU3MUecKHe mapaMeTphbl
BHENTHUX TuTaHeT COTHEYHOW CUCTEMBI?
14. OnumwuTte reoOXMMHYECKHe 0COOCHHOCTH 3€MHOU KOPBI.
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15. HazoBuTe XMMHUYeCKHE 3JIeMEHTHI TUTOc(hepbl U 6uochepsl. Kak nmponcxoaur
paszeseHrue aTOMOB XUMHUUYECKHUX 3JIEMEHTOB 36MHON KOPBI 110 CBOMCTBaM CTAaOMIBHOCTH?

Tema 2. Yuenue o 6mocgepe.

1. Tailite ompenenenue MNoHATHIO «Onochepay. KakoBa poib KUBBIX OpPraHU3MOB B
dopmupoBanuu 6nochepni?

2. Kakumu pyOexamu OIpeAeNsioTcs TPaHUIbl paclpOCTPaHEHUS KMBOTO BEIECTBA B
ounocepe?

3. Kakoit nsmemeHT Owochepbl CIyKUT 3alUTOM OT OMACHOTO  BO3JEHCTBHS
yIABTPadUOIECTOBOTO U3ITYUCHHUs?

4. Kak npoucxoauia 3BoJroIUs 0011Ka 3eMIIH 1O/ BO3IEHCTBUEM KUBBIX OPraHU3MOB?

5. KakoBa posb nutocdepsl, ruapocdeps! 1 atmocheps! B )Ku3HU Ouochepsr?

6. HazoBuTe 0CHOBHBIC OMOTEOXMMHUYECKHE ITUKIIBI Orochepsl.

7. OnumuTe cxemy KpyroBopoTta KUCIOpo/ia, a30Ta U yriiepoaa B buocdepe.

8. HazoBuTe ectecTBeHHbIE (haKTOPHI II00ATHHOTO BO3AEHCTBUS Ha Ouochepy.

9. KakoBa poJb uesioBeka B 9BOJIIOLUHN 3eMin?

10. [IpuBeauTe mpuUMepsl MOJIOKUTEILHOTO U OTPUIATEILHOTO BIUSHUS XO35IMCTBEHHOMN
JIeSITEIbHOCTH YelloBeKa Ha ouocdepy.

11. llepeuncnute HapylmieHUss B KPYroBOpOT€ a30Ta U  CEpbl, BBI3BIBAEMbIC
JeSITEIIbHOCTBIO YEJIOBEKA.

12. llepeuncnute HapyuleHHs B KPYTOBOpOTE YIiepoia MU KHCIOpPOJa, BBI3bIBAEMBIE
JESITENIbHOCTBIO YEJIOBEKA.

13. [Jaiite ompenencHUE TMOHITHIO <«IKOJOTHMYECKHM Kpusuc». Kakue BBIIENAIOT
HKOJIOTMYECKNE KPU3HUCHI B HUCTOPUM IUBMWIM3alMi. KakoBbl OCHOBHBIE NPUYUHBI HX
BO3HUKHOBEHUS?

14. [IpaBuiabHO JIM YTBEPXKACHHUE, YTO TOJBKO YEIIOBEK CIIOCOOCH 3aceisTh JIOObIe
9KOJIOTHYECKUE YCTIOBHS?

15. B ueM NpUHUMIHUAILHOE SKOJIOIMUYECKOE OTIMYME YEJOBEKa OT JPYIHX KHUBBIX
OpraHU3MOB?

Tema 3. CTpoeHue u coctaB 3eMHBIX reocgep.

1. Kakoe 3HaueHne UMEIOT 3eMHble reocdepsl B Onochepe u B xku3Hu yenoseka? Kakon
UX cocTaB?

2. Hapucyiite cxemy KkpyroBopoTa BoAbsl B Ouoctepe. Bmuser nu Xxo3siicTBeHHas
JIeSITENIbHOCTh YeJIOBEKA Ha KPYroBOPOT BOJIBI B MpUpoie?

3. OnumuTe Ommkaiiryro K BalieMy JOMy peKy. YKaKUTe Ha3BaHUE PEKU, €€ MCTOK U
yCTh€; HAIPaBJIEHUE U XapaKTep T€UEHMsI; BOJOCOOPHBIN OacceliH, K KOTOPOMY OHAa OTHOCHUTCS;
OCHOBHBIE IIPUTOKU PEKHU; XO3SANCTBEHHOE MCIIOJIB30BAHUE UEIIOBEKOM; YPOBEHb aHTPOIIOI€HHON
Harpys3Ku.

4. aiite onrcanue Onukaiiiero ozepa, npy/ia Wid BOJOXPAaHIWINIIA. YKaKUTEe Ha3BaHUE
BOJIOEMA, MECTOHAXOXJEHHE, T'€HE3UC O3€pHOI KOTJIOBUHBI, pa3Mepbl BOJHOIO 3€pKaja U
MaKCHUMaJIbHblE TNTyOUMHBI, HAIMYHE CTOKA, XapakTep MUTaHMs, XO35HCTBEHHOE HCIOJIb30BAHUE
YeJIOBEKOM; IKOJIOTUYECKOE COCTOSHUE.

5. Haiigute Ha kapte Poccun ruaposneKTpOCTaHIIMKM U BOJOXPAaHWINIIA OacceifHa peKu
Bonru. Bemmumere ux HazBanus. Ha30BUTE NOJOXKUTENbHBIE U OTPULIATENIBHBIE CTOPOHBI
CTPOUTENHbCTBA PABHUHHBIX BOJIOXPAHUIIHIII.

6. KakoBa posib Mopckux Teuenuii B onocdepe? Kak anTpomoreHHOEe BO3EHCTBUE MOXKET
CKa3aTbCs Ha ABM)KEHHMU BoJ MupoBoro okeana?

7. Omnpenenute, Kakue W3 HA3BAHHBIX HWXKE INPHU3HAKOB XapaKTEPU3YIOT I[yHAMH,
OPUIMBBI M OTIUBBL 1) 00pa3zyroTcs MmoJ BO3AEHCTBHEM JYHHOIO MPUTSDKEHUS; 2) 00JaaaroT
OOJIBIIION Pa3pyMIUTETLHON CHIION; 3) MEePUOJAMYECKH TOBTOPSIOTCS; 4) HCHOJB3YHOTCS IS
MOJIyYEHHUs DIIEKTPOIHEPTUH; 5) 00pa3yroTcs B pe3ysibTaTe MOIBOIHBIX 3€MIIETPSCCHUH.

8. B ueM OCHOBHbIE NPUYMHBI UCTOLIEHUS U 3arpsI3HEHHS 3eMHBIX reocdep?
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9. Kakme BemiectBa HamOosee OINACHBI KakK 3arps3HUTENM BOJIBL, aTrMochepsl H
autochepsl?

10. Kakme w™epbl mo oxpaHe arMochepbl, BOAHBIX U 3€MEIbHBIX PECYpCOB
npeanpunumarotcs B Poccuiickoit deneparnuu u Pecniybnuke Tarapctan?

11. Kak mnpumeHsieTcs MNpPaBWIO PETMOHATBHOCTH IIPU  HCIOJIb30BAHUHM PECYPCOB
reocdep? [Ipueaure npumeps o Pecriydnuke TarapcraH.

12. Kak MOHO ONpeNeNuTh CTENEHb 3arpsi3HEHUs BOJbI, BO3ayxa M INouBbl? Kakue
CYIIECTBYIOT CIIOCOOBI UX OYUCTKHU Pa3IMYHOMN 3arps3HEHHOCTH?

13. Kakue opraHu3msl HCIONB3YIOTCS IPU TECTUPOBAHUM WU UHAMKALMS 3arpsi3HEHUs
BOJIbI, BO3/1yXa U TIOYBbI OMOJIOTUYECKUMU METOJaMU?

14. BoiGepuTe U3 NpeioxKEHHBIX HIXKE CBOMCTB BOJbBI, T€ U3 HUX, KOTOPBIE, OTHOCATCS K
OpraHoOJIENTUYECKUM TOKa3aTelssM KadecTBa: 1) 3amax; 2) OTCYTCTBUE OaKTepHil TpyIIbI
KHUILIEYHON NaJIO4YKH; 3) OTCYTCTBME B BOJI€ COJI€H TOKCHUYHBIX METAIOB; 4) MYTHOCTb; 5)
TeMIepaTypa BoJbl; 6) IIBETHOCTD; 7) MPUBKYC.

15. Kakue tpeboBaHus, MPEABIBIAIOTCS K UCTOYHUKAM BojiocHaOxeHus? Kak pemraercs
npo0JieMa YMCTOM MUTHEBOM BOJIBI B pailOHE Balllero MpOKUBAHUS?

Tema 4. PacnpocTpaHeHHOCTh XUMHYECKHX 3JIEMEHTOB B IPUPOIHBIX 00bEeKTaX.

1. KakoBa pacrnpocTpaHeHHOCTh XUMUYECMKHUX JIEMEHTOB B KocMoce?

2. Ha3oBurte coBpeMEHHbIE B3IVIsAbI Ha MHpoucxoxaeHue CONHEYHOM cHUCTEMBl U €€
IJIaHeT.

3. KakoBo oTHOCHTENBHOE COZIepKAHNE XUMUYECKUX HIEMEHTOB B 3¢MHOM Kope?

4. HazoBute 0ocCHOBHBIE (DOPMBI HAXOXKJICHUSI XUMUYECKUX JIEMEHTOB B 3€MHOI KOpe.

5. KakoBbl 0COOEHHOCTH pacnpe/iesieHNss XUMHUUECKHUX 3JIEMEHTOB B 36MHOU Kope?

6. OxapakTepu3yiTe COCTaB )KMBOr'0 BEIIECTBA.

7. OnuuuTe OGMOJOTUYECKHI KPYyroBOPOT XMMHUYECKUX 3jieMeHTOB. KakoBa ero poisp B
GbyHKIIMOHUPOBaHUU OHOChEpHI.

8. Kakue umerorcs NpupoiHble BapHallUM KOHLEHTPALMUH XMUMHUYECKHUX 3JIEMEHTOB B
OpraHus3Max.

9. KakoBa »Hepretmka TE€OXMMMUYECKHX IpoueccoB. Ha3zoBuTe IBMXKYIIME CHIIBI
TEOXUMHUYECKOI0 IUKJIA.

10. [aiiTe orneHKy TeMIla KpyrooOOpoTa BEIIeCTBa B T€OJIOTHISCKON HCTOPHUH.

11. KakoBa uzies o reoXuMHYecKOM OajlaHCe IPOLIECCOB MpeoOpa3oBaHMs BEIIECTBA B
X0J1€ Kpyroooopora.

12. KakoBa pojb MpOIECCOB MarmMaTui3Ma, OCagKooOpa3oBaHMs U MeTamoppusMa B
(OpMHUPOBAHUN COBPEMEHHOM CTPYKTYpPHI 36MHOM KOPBI.

13. Onummure npobiieMy 53BOJIONMM 3€MHOW KOpPBl C TO3UIUH TI'€OXMMHUYECKOTO
KpyroBOOTa.

14. HazoBure ¢pakTops! HOpMUPOBaHUS OMOT€OXUMHUECKUX MTPOBUHIIUMI.

15. KakoBo 3HaueHHE OMOTC€OXUMUYECKUX MPOBUHIIMM B XO3SIMCTBEHHOUN JESTEIHLHOCTH
4eJI0BEKA.

Tema 5. Murpauusi XuMu4ecKMX 3J1eMeHTOB B Ouocdepe.

1. KakoBbl IpUYHMHBI CYIIECTBOBaHUS MapHUKOBOro 3 dekra? OxapakTepu3ylnTe poJib
BOJISIHOT'O ITapa B MapHUKOBOM 3 (eKTe.

2. KakoBa poib yIJIEKHCIOro raza B MapHUKOBOM sddekte. [lepeuncianre Bo3MOXKHbIE
MPUYMHBI TOBBIILIEHUS KOHIIEHTPAIH 3TOT0 rasa.

3. OxapakrepusyiiTe Jpyrue NapHUKOBbIE Ta3zbl. CpaBHUTE BKJIAA MPHUPOIHBIX H
AQHTPONOTEHHBIX UCTOYHHUKH B SMUCCHUIO ATHX T'a30B B aTMochepy?

4. Kak BO3JEHCTBYIOT a3p030JI Ha MapHUKOBBIN 3Pdext? OxapakTepusyiTe CleHapuu
TUAPOKIMMATUYECKUX U IPUPOIHBIX MOCIEACTBUNA aHTPONIOTEHHOTO MapHUKOBOTO 3 dekTa.

5. KakoBo 3HaueHne 030HOBOTO CII0s?

6. [lepeuncimuTe MPUUMHBI ACTPATANNIN 030HOBOTO CIOSI.

7. Kakyro posb urpaet tpornochepHslii 030H?
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8. IlpuunHbl 00pa30BaHUsl KUCIOTHBIX OCAAKOB. llepeuncinTe OCHOBHBIE TMOCIEICTBUA
acuauduKaIum dKochepsl.

9. Yem ompenensioTcs BaKHEHIIME OCOOCHHOCTH MHIPALMU 3JIEMEHTOB B Ipeaeiax
3eMHBIX JaHamapToB?

10.Kak BIUSIOT MEIMOPAIIMOHHBIE MEPONPUATHS HA MPOLECCHl MUTPAIMH XHUMHYECKHX
3JIEMEHTOB B Tipeienax ouochepnr?

11. Yto HA3BIBAIOT NECTHUIMIAMHU M KAaKOBA MX OCOOCHHOCTH MHUTparuu B 6nochepe?

12. OxapakTepusyiiTe Mporecchl MUTpallii MUHEPAJIbHBIX U OPraHUYECKUX yIOOpEeHU B
CeNIbCKOXO03HCTBEHHBIX JaHAIIa]Tax.

13. Kak BaMsSIIOT mpolecchl 3pO3UM U JAerpajallid Ha MUTPALUI0 XHUMHYECKUX
sneMeHToB? Kak mpu 3TOM U3MEHSIOTCSI OCHOBHBIE TIOKA3aTEI MUTPALIAN?

14. KakoBbl OCOOEHHOCTH MHUIpPALUU XHUMHYECKUX DJIEMEHTOB B  MPUPOTHBIX
nanamadgTax.

15. OxapakTepusyiiTe =~ OCOOCHHOCTH  MHIpall  XHMHUYECKUX  DJJEMEHTOB B
ypOaHU3UPOBAHHBIX M arpapHBIX JaHAIIA(TaX.

Tema 6. 'eoxuMusi XUuMHYECKHX 3J1€MEHTOB.

1. Jaiite onpeneneHne MOHATHUS «AJIEMEHTAPHBIN JaHIA(T» U «T€OXUMUYECKHUIA
nanamadT». KakoBo cooTHomeHune 3tux noHsatuit? Kakue Buabl MUTpaiii XUMHYECKHX
AIIEMEHTOB XapaKTEPHBI [Tl HAIICH TJIaHEeThI?

2. KakoBbl IpUHIUIIBI BBIIEICHHUS BUIOB MUTPALIUH.

3. Kakue pakTops! onpenenstoT MUTPalnuio XUMUYECKUX 3JIEMEHTOB B 3eMHOU Kope?

4. Kakue ¢akTopsl MUrpaliuy Ha3bIBalOT BHYTPEHHUMU?

S. Uro moapa3zymMeBaeTcs 1Mo/l BHEITHUMHE (DaKTOpaMyu MUTpaIin?

6. Kak BAustoT mpouecchbl pain0akTUBHOTO paciajia Ha MUTPalui0 XUMUYECKUX
3JIEMEHTOB?

7. Kakoe 3HaueHne uMeeT KOHLIEHTPALMs BOAOPOAHBIX HOHOB B IIPOLIECCE MUTPALIUU
XUMHYECKHX 2JIEMEHTOB B ITOYBax? B Bojax?

8. Jaiite popmynupoBKy BTOporo npasuia IlepenbMaHa 0 «BeAyIIHX 3JIEMEHTaX»

9. Pacckaxnte 06 OCHOBHBIX THIIAX TEOXUMHUECKUX OaphepoB. Ha xakue Kimaccel
OHU pazziensorcs’?

10.  KakuMmu BemMYMHAMH MOKHO KOJIMYECTBEHHO OXapaKTEPU30BaTh T€OXUMUIECKHE
6apbepnl?

11. Kaxkwne sieMeHThI Ha3bIBaIOT N30BITOYHBEIMH, KaKH€E - HEJOCTATOYHBIMU?

12.  PacckaxuTe 0 kiaccuukanuu GU3NKO-XUMHUECKUX OaphepoB.

13. B kakux ycnoBHAX GOPMHPYIOTCS MEXaHHUECKUE Oapbephl UTsS BEIIECTB

HepeMeatoIUXCsl B BOAHBIX MOTOKAX? B BO3YIIHBIX OTOKAX?
14.  Kak oOpa3yroTcs conuanbHble Oapbepbl?

15.  Kakue 6aprepbl Ha3bIBAIOT KOMIUIEKCHBIMHU? B ueM X OTIn4#e OT IBYCTOPOHHUX
O6apbepoB?

Tema 7. buojiornyeckasi poJib XUMHYECKHX 3JIEMEHTOB M UX COCIMHEHMH.

1. [ToueMy BaskHa KOMIUIEKCHOCTb OLIEHKHA COCTOSIHUSI OKPY>Karolen cpeibl?

2. KakoBa Ouonorndeckasi poJib XAMHUYECKHUX DJIEMEHTOB U UX COSTMHEHUN?

3. HazoBuTe 0OCHOBHBIE BU/IbI aHTPOTIOTEHHBIX H3MEHEHU B Onocdepe.

4. KakoBbl OCHOBHBIE TPEOOBAHHS K IKOJIOTO-TE€OXUMUIECKON OIIEHKE COCTOSTHUS
o6uocdepnr?

5. N3 kakuX Ba)KHEUILIUX 3JIEMEHTOB COCTOUT KOMILIEKCHAs! OLIEHKA COCTOSIHUS
TeppUTOpUN?

6. Kax mpoBouTCA KOTMYECTBEHHAs OLIEHKA COCTOSTHUS OKPY’KaOIIEeH cpesibl?

7. Kakue BenmnumHbl HanbOoiee mprueMIeMbl Kak HOPMUPYIOIIHE IMOKa3aTeIu s
OTJENBbHBIX KPYIHBIX PErHOHOB?

8. ChopmynupyiiTe OCHOBHBIC TPUHITUTIBI KOJIMUECTBEHHON OIIEHKH COCTOSTHUS

OKPYXKarOILEH Cpebl.
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9. [Tpu momoIu Kakux 3KOJIOTO-TEOXUMUYIECKUX MTOKa3aTene MOKHO OOBEKTUBHO
OLICHUTD HKOJIOTO-TE€OXUMUYECKYIO OOCTAHOBKY Ha Pa3IUYHbIX TEPPUTOPUIX?

10.  Ilo xakuM IpU3HAKAM KIACCU(PHUIHMPYIOT IPUPOIAHBIE SKOCHCTEMBbI?

11.  Oxapakrepu3yiTe 0COOCHHOCTH MHUTPALMU XUMHUECKUX DJIEMEHTOB B YCIOBHSIX
TEXHOT€HHOI'0 OKPYKaIOLIEN CPEebI.

12. B uyeM OCOOCHHOCTH MHIpaldd XUMHUYECKUX OJIIEMEHTOB B HCKYCCTBEHHBIX
HKOCHUCTEMAX 110 CPABHEHHUIO C TIPUPOIHBIMU.

13.  KakoBBI TeOXUMHUYECKUE AaHOMAJIMH B aKBAJIbHBIX JaHmadTax?

14.  Oxapaxtepusyiite npo0aemsbl 3arpsi3HeHUsT MUpPOBOro OKeaHa.

15.  Onumure TEXHOTCHHBIE T'€OXMMHUYECKHE Oapbepbl B aKBaJIbHBIX JIaHIIA(TaX.

KakoBbI 1X 0COOEHHOCTH.
Tema 8. I'eoxumunueckoe 3arpsi3HeHre YpOAHU3UPOBAHHBIX TEPPUTOPHI.

1. BeIsIBUTE OCHOBHBIE JKOJOTHYECKHE TPOOJIEMbI MHUPOBBIX TOpoJoB. KakoBbI
OCHOBOIOJIAraroIre TpedoBaHUs K 3KOCHCTEME MUPOBOTO ropoia’?

2. JlaiiTe omnpesenieHUe MOHATUSAM: ypOaHHU3aIusi, TOpoIcKas cpeaa, ypooIKocucTema.

3. Kakue cymecTByloT SKOJIOTHYECKHE MOJAENTH pa3BUTHS TopojoB? JlaiiTe omucaHue
MOJICJIA ONTUMATILHOTO Pa3MEIIeHUs TOPOJIOB.

4. KakoBa reoxumuyeckas crneuuduka ypobanuzauuu?

5. [laiiTe onpeneneHue MOHITHSAM «TE€XHOTEHE3», «HOOChepay.

6. OxapakTepu3yiiTe Be TPYIIIHI MPOLIECCOB TEXHOTEHE3a.

7. Yto Takoe TeXHO(UIBHOCTD, KaK OHA H3MEHSETCS?

8. PacckaxxuTte 0 TEXHOT€HHBIX T€OXUMHUECKUX Oapbhepax, 30HaX BBILIEIIaYMBaAHUS,
TEXHOTCHHBIX TCOXUMUYCCKIX aHOMAJTUSX.

9. Kakue nokaszarenu MOXHO OTHECTU K OCHOBHBIM, OMPEEIISIONIUM 0COOCHHOCTH
MUTPAIIHU JIEMEHTOB B MTEPHO] GOPMUPOBAHUS HOOCHEPHI?

10. Kak u3MmeHsieTcsi 1ajabHOCTh MUTPAIIUIU XUMUYECKUX 3JIEMEHTOB B IEPUO]T
dopmupoBanus Hoochepsl? [IpuBeanTe mpuMeps.

11. Yro npencrasnsger co00il HHTEHCUBHOCTh TEXHOTCHHON MHUTPAIH SJIEMEHTOB?

12. OxapakTepu3yiTe reOXUMHYECKIE OCOOCHHOCTH TEXHOTCHHBIX CHCTEM.

13. IlepeuncanTe OCHOBHBIE MPUHITUIIBI IKOJIOT0-T€OXUMHUECKOTO HOPMUPOBAHUSI.

14. Kakue u3MeHEHHS HpOHSOﬁI{yT B TOPOACKHUX 3KOCHCTECMAX, C€CJIIM HNOJHOCTBIO IMPEKPATUTH
AHTPOIIOI'CHHOC BOBI{eﬁCTBHC Ha HuX? KakoBwl O6H_II/I€ YCPThI U PA3JINYHAg, NPUCYHIUC DKOJIOTMYCCKUM
CYKIIECCHSIM B IIPUPO/IE U TeXHOChepe?

15. HepeqnanTe OCHOBHBIC KOMIIOHCHTBI yp600PICT€M. KakoBbl 0coO0eHHOCTH BSaHMOHeﬁCTBHﬂ
MCKYCCTBEHHBIX M MPUPOIHBIX IKOCUCTEM MPH (POPMHUPOBAHUN TOPOACKHX JIaHIMADTOB?

Tema 9. MeToanKa 3K0JI0r0-re0OXNMHYECKHAX HCCIeT0BAHMIL.

1. HazoBHTE OCHOBHBIE METO/IbI aHATM3a TEOXUMHUYECKUX MPOO.

2. OxapakTepu3yiiTe COBpEMEHHBIE METOJbI OMpEIeNICHUs COIACPKAHUS XUMUYECKUX
9JIEMEHTOB W Pa3JIMYHBIX UX (POPM HAXOKICHHS B IPUPOIHBIX CPEIax.

3. Ilepeuncnutre OUOTEOXMMHUYECKHE KPUTEPUU OIICHKH HKOJOTMUYECKOTO COCTOSHHS
JmaHAIIadToB.

4. KakoBa CBSI3b MKy HCTOUHUKAMHU 3aTrPS3HEHUN, CPEIO OMpOOOBaHMS U MACIITaOOM
CHEMOK.

5. OxapakTepu3yiiTe METOIMKY Ha3€MHBIM, BO3YIITHBIM, U CHETOBBIX ChEMOK.

6. Kak nponcxoaut onpoOoBaHHEe MOYB, TOBEPXHOCTHBIX U MOJI3EMHBIX BOJ.

7. Onummre TNOPSAOK PEXKUMHBIX TUIAPOJIOTMYECKUX, THUIPOTCONOTHUECKUX U
TUAPOXUMUYECKUX HAOIIOICHH.

8. Kak mpoucxoaut ornpoOoBaHHe CHErOBOTO TOKPOBA.

9. Kakum 006pa3om OCYIIECTBIISIIOT MTPOBEACHHUE TBIJIEBBIX CMBIBOB C PACTUTEIIHHOCTH.

10. Ha3zoBure 0OCOOEHHOCTH 3KOJIOTO-TEOXHMHUYECKOTO H3YyUEHHUS Pa3IUYHBIX THIIOB
TEeppUTOPUH U JTaHAIIA(TOB.
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Tema 10. IToxasaTesmu, HCHOJBb3yeMble JKOJOrHYeCKOH reoxuMHeill INpPH OLEHKe
3arpsi3HeHHsl KOMIIOHEHTOB OKPY:KaloLleil cpeibl.

1. Yto noHnmaeTcs Mo TOKCUYHOCTBIO U KJIaCCAMM OIACHOCTH XMMHUYECKUX JIEMEHTOB?

2. Kak paccuuThIBalOTCS MpPEACIbHO JONYCTUMBbIE KOHLEHTPALMM XUMHUYECKHX
3JIEMEHTOB, OPUEHTHUPOBOYHO JIONYCTUMBIE KOHLEHTPALlMM XUMHYECKHX JJIEMEHTOB U
OPUEHTHPOBOYHO O€30I1aCHbIE YPOBHH BO3JEMCTBUS 3arpsA3HAIOLINX BEILECTB?

3. Ha3oBuTe OCHOBHBIE KOJMYECTBEHHBIE T'€OXMMHUUYECKUE I1OKA3ATEIH, MCIOIb3yEMbIE
IIPY OLIEHKE KOMIIOHEHTOB OKPY’KaIOLIEeH Cpebl.

4. JlaliTe oONpeNEeNEHUE MOHATUSAM: CpPEAHEAHOMAJIbHBIE COJEP)KAHUSA, KIApK
KOHIIEHTPALUH, IUIO0IIA/lb 3arpsi3HEHNS, KOJIMYECTBO METallIa B 3arps3HSIOILEM CIIOE.

5. KakoB cymmapHblld IIOKa3aTeslb 3arpsA3HEHUs II04B, CHErOBOTO IIOKPOBa,
PACTUTENILHOCTH, JOHHBIX OTJIOKEHUH U BOI?

6. HazoBuTE OCHOBHBIE YPOBHH 3arpsi3HEHUS KOMIIOHEHTOB OKPYXKArOIIEH Cpeibl.

Tema 11. buoreoxnmus 4yejioBeka B OKpYy Kaolei cpejue.

1. KakoBa Ouoreoxumuueckass OpPraHW30BAaHHOCTb OuWOC(epbl Hu (U3NOJOTHUECKAs
reTepOreHHOCTh MOMYISAIHi?

2. Kak cOOTHOCUTBCSI OMOT€OXUMUS PUPOJIHBIX CPE U 30POBBE YeTIOBEKa?

3.  HaszoBuTe  OCHOBHBIE  HKOTOKCHUKOJIOTMYECKHME  MPOOJIEMBbl  HapyLICHHS
OMOreOXMMHUYECKHUX IIUKIIOB.

4. Yem omaceH i1 OpraHu3Ma 4YeJOBEeKa INeOXUMHUYECKH OOYCIIOBIEHHBIN AepuUUT
YKU3HEHHO Ba)KHBIX JIEMEHTOB?

5. JlaiiTe OLIeHKY B3aMMOCBSI3M (PM3UOJOIMUECKUX MAapaMEeTPOB YEJIOBEKA C COCTOSHUEM
OKPYKaIOIEH CPeabl.

Tema 12. buoreoxumMusi NPUPOJIHBIX 30H.

1. Uto moHuMaeTcs 1o 30HAIbHOCTBIO OMOT€OXUMUYECKUX TTPOLIECCOB?

2. KakoBa Onoreoxumuyeckasi 30HaJIbHOCTb OKE€aHa U CYIIH.

3. IlpuBeanTe mpuMepsl TEOXUMUYECKass HEOAHOPOIHOCTh OMOC(EPHI U MPHUPOTHBIX 30H.

4. OxapakTepu3yiTe 3JIeMEHTapHbIH JaHAmAPT KaK OCHOBHAsI XOpOJIOTHYecKas eMHULA
o6uochepsl.

5. Ha3zoBuTe 0COOEHHOCTH OMOT€OXMMMHM: MOJSPHOTO IOsica, MOsica BHETPOIMUYECKUX
JIECOB, BHETPOIIMYECKUX CTENEH U MyCThIHb, TPOIUYECKOTO M05ICa, MOPCKUX OCTPOBOB.

Tema 13. Ilepexon 6mocdepsl B Hoochepy. Ilyrn HoocepHOro pasBuTus.

1. MaitTe onpesesieHne MOHATUIM «TeXHOCcepa» U «Hoochepar.

2. KakoBa poJb yenoBeka B (popMHUpOBaHUM TeXHOC(Ephl U HoochepbI?

3. Kakumu pyOeskaMu MOTYT OTIpeeTsIThCs TPaHHUIIB HooC(hepbI?

4. Kak mpoucXOoIUT 3BOJIOLMS 00KMKa 3eMJIU 10l BO3AEUCTBUEM KHUBBIX OPTraHU3MOB U
yesoBeka?

5.Iloyuemy BbIpyOKa J€cOB W 3arpsi3HeHHe BOJ MHpPOBOro OKeaHa IMPUBOIAT K
3HAUUTEIBHOMY YBEJIMUEHUIO KOHIICHTPALlUHU IMOKCUIA YTIepoaa B aTMochepe.

6. Ha3oBute ecrecTBeHHbIE (haKTOPHI ITI00AILHOTO BO3ACHCTBUS Ha OGuochepy.

7. KakoBa TOJIOXHUTENbHAsT W OTpHIATENbHAS POJIb 4YeJIOBEKa B DBOJIOIUU 3eMIIH?
[IpuBenure mpUMeEpPHl MOJOXKHUTEIBHOTO M  OTPHULATENBHOIO BIMSHUA  XO3SHCTBEHHOM
JeSITEIbHOCTH YelloBeKa Ha 6uocdepy.

8. JlaiiTe ompezneneHHe TMOHATUIO «IKOJIOTMYECKH Kpusucy. Kakue BbIIENsOT
HKOJIOTMYECKHWE KpPU3HCHI B UCTOPUM IUBWIM3alMil. KakoBbl OCHOBHBIE NPUYMHBI HX
BO3HUKHOBEHUS?

9. B 4yem mposiBnsieTcs crielupuKa COBPEMEHHOTO 3KoJormueckoro kpusuca? Ilogemy
€ro Ha3bIBalOT KPU3UCOM PENYLIEHTOB?

10. Bo3MOXHO JI1 TapMOHHYHOE COCYIIECTBOBAHHME OOINECTBA W MPUPOBI? SIBisieTcs: mu
teopust B.W. Bepnazickoro o Hoocepe yronuen wim peanbHOCTbI0?

OneHnBaHUE OTBETOB HA YCTHBIM OMPOC MPOBOAUTCA MO CUCTEME 3aYTEHO/HE 3a4YTE€HO B
COOTBETCTBUH CO CIEIYIOIIUMH KPUTEPUIMHU:
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Onucanne OIeHKH B TpeOOBAHUAX K YPOBHIO U CrnoBecHOE BBIpaKCHUE
00bEMYy KOMITCTCHIIUI 3aueT/3K3aMeH
OCBOCH MPEBOCXOIHBIN YPOBEHb YCBOCHHUS

N 3adreHo
Kommerenmuii (5)
OCBOEH MPOABUHYTHIN yPOBEHb YCBOSHHUS

. 3auteHo
Komnerennuii (4)
OCBOCH MOPOTOBBII YPOBEHb YCBOCHUS

. 3adreHo
Kommerenuii (3)
He ocBoeH noporoBelil ypOBEHb YCBOCHUS

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

OuneHo4HBIE CPeCTBA AJI POMEKYTOYHOH aTTeCTAUN
IIpumepHBIe BOIPOCHI HA 3a4eTe:
1. OcHoBHbIE (yHIAMEHTAIBHBIC HAYYHBIE TOCTHKECHHUS IPEIIECTBEHHUKOB, KOTOPBIE
JIETJIA B OCHOBY I'€OXMMUH KaK HayKH.

1. Bknan B reoxumuto .M. Menaeneena.

2. [Tonsitue o Oumocdepe. OcHoBHblE mnonoxeHus ydyeHus B.W. Bepnaackoro o
ouocdepe.

3. Kusoe BemecTBO OHOCHEPHI, €r0 0COOCHHOCTH U (PYHKITUH.

4. OcHoBHBIE Teoc(epsl IUIaHETHI 3eMIIs.

S. CtpoeHue coBpeMeHHOM aTMoc(]ephl.

6. CocraB rugpocdepsl. XUMHUYECKH cocTaB MHUPOBOTo OKeaHa.

7. Crtpoenue uTochepsl.

8. CoBpeMeHHOE NPEeACTaBICHUE O CTPOSHUHM aTOMOB M MX PaclpOCTPAaHEHHOCTH B
KOCMOCE.

9. CoBpeMeHHbIe B3IJs/1bl Ha IpoucxoxieHue COHEYHOH CUCTEMBI.

10.  Cpenuuii 21€MEHTHBII COCTAaB 3eMHON KOPHI U €€ CIIOCB.

11.  CocraB )XMBOT0 BEILECTBA.

12. Murpanusi XkMHYECKUX DJIEMEHTOB. THUTIBI, aKTOPHI K MEXaHU3MBI.

13.  T'eoxummuueckue Gapbepbl. [ToHATHE, TUIIBI M KOJIOTHYECKAs POJIb.

14.  Teoxumumueckue HUKIbL. [loHsATHE, TUIBI. ['€OXMMHUYECKHE IUKIBI OTAEIbHBIX
DJIEMEHTOB.

15.  TlousTtue o opMax HaAXOXKJAEHUS JIEMEHTOB.

16.  ®opmbl HaXOXXAECHUS SJIEMEHTOB B TOPHBIX MOPOAAX, PAacTBOpax, pacIulaBaXx H
razax.

17.  DnemeHTHI B )KUBBIX opranu3mMax. ®opMel HaXx0KJIeHNs U OMOJIOTHYECKas POJIb.

18.  XapakTepuCTHKH TEXHOTEHHOTO 3arps3HEHHUs IIOBEPXHOCTHBIX U MOI3EMHBIX BOJI
POMBIIIJIEHHBIMHA CTOKAMHU.

19.  Ilytm ymeHbIICHHS BO3ACHUCTBUS OT BHIOPOCOB M OUYMCTKA CTOKOB.

20.  TI'eoxumuueckas OLEHKA Harpy3Kd Ha OKPY)KAIOLIYIO CPEy B TOPOIaX.

21.  Jledbopmamusi TpPUPOIAHBIX  OMOTEOXMMHUYECKHX  ITUKJIOB  XO3SMCTBEHHOM
JESATEIBHOCTBIO YEJIOBEUECTBA.

22. DKOI0r0-reOXUMHUYECKHE CHEMKHU: BUbI, MAcIITa0.

23.  HaszewmHble, BO3/yIIHbIE, IO3€MHbIE, HABOJIHBIE, IIOJBOHbBIE, CHETOBBIE CHEMKH.

24.  T'eoxmMmuyeckas KapTa Kak OCHOBA MTPOTHO3a 3arpsi3HEHUST OKPYKAIOMIeH Cpebl.

25.  KonnyecTBeHHBIE TE€OXMMHYECKHE IOKa3aTeld, HCIOIb3yeMble IpU OLEHKE

KOMIIOHEHTOB OKpPYXaloIeld Cpelpl: CpeAHEaHOMAJIbHBIE COJEp)KaHMs, KJIAPK KOHIIEHTpAlWH,
IJIOLIAb 3arpsI3HEHM S, KOJIMYECTBO METAJLIA B 3arPSA3HSAIOLLEM CIIOE.

26.  DKOTOKCHKOJOTHYECKHE MPOOIEMBbI HAPYIICHUST OMOTEOXUMHUYECKUX IIHKIIOB.

27.  30HAJBHOCTH OMOr€OXMMHYECKHUX MpOIeccoB. buoreoxmmuyeckas 30HAIBHOCTD
OK€aHa ¥ CYIIH.
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28.  VYuenue B.U. Bepuaackoro o Hoocdepe. [Torsitue Hoocheps.
29.  Mecro uenoBeka B 6nocdepe. Hoocdepa — ctagus pazputus ouochepsl.

Kpurepun onieHKH NpOMeKyTOYHOMH aTTeCTAlUKN

CucreMa OLIEHKH POMEKYTOYHOM aTTeCTalluu

Tabnuma 8

Omnucanue OLEHKH B TPEOOBAHUIX K YPOBHIO U

CroBecHOe BbIpayKeHHE

Kommerenmmii (1,2)

00bEMy KOMITETEHIINI 3ader/r>K3aMeH
OcCBOEH MPEeBOCXOIHBIN YPOBEHb YCBOCHHUS

. 3adreHo
Komnerenmuii (5)
OCBOCH MPOABUHYTHIN YPOBEHb YCBOCHUS

. 3adreHo
Kommnerenmmit (4)
OcCBOEH MOPOTOBHIIT yPOBEHD YCBOCHUS

. 3aureHo
Komnerennuii (3)
He ocBoeH noporoBelil ypoBEHb YCBOCHHUS

p yp M He 3aureno
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