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Hanpasienune noaroroBku: 44.03.05 Ilenarorndyeckoe oopasoBanue (¢ IByMs

PO UIISIMH TTOATOTOBKH )

Hanpasiaennocts (mpoduib): XumMuko-Ouonorudeckoe oopasoBanune, ['eorpadus

KBanuduxanus (crenens): baxanrasp

dopma 00yYeHUSA: OUHAA, 3A0YHAS

I/IHCTI/ITyT: MaTeMaTI/IKI/I, C€CTCCTBO3HAHUA U TCXHUKN

Kadenpa: Xumuu u Guonoruu

oyHasi popma 04HO-3204Has 3a04Hast popma
dopma
Kypc 3 3
CemecTp/TpuMecTp 5 5,6
Jexknun 4
JlaGopaTopHble 3aHATHSA 32 6
IIpakTyeckne (ceMUHAPCKHE) 3aHATHSA 4
Koncyabranumn
dopma(bl) NPOMEKYTOYHOM aTTeCTAIUN 3auer ¢ 3auer ¢
p p Y 1 oneHKoi-0,2 oneHKoi-0,2
Kontpoas
Hubie popMbl padoThl
CamocrosTenbHasi padora 111,8 129.8

Bcero uacosn: 144

TpynoeMkocTh: 4 3a4eTHbIE eANHU LI,

Pazpabotuunk(u) paboueil mporpamMmsl:

KaHIMJAT NeJarOTMYeCKUX HayK, AoneHT Moprauesa H.B.




I. OPTAHU3AIIMOHHO-METOJUYECKHWIA PA3JIEJI

Ienp wu3yyeHusi AMCHMILUIMHBI: TIOJTOTOBKA OakajliaBpa B 00JJACTH XHUMHH
OKpyXarouiei cpenbl, UHOOPMUPOBAHHOTO B cdepe pPa3NMUHBbIX JOCTHKEHUN HAYKH,
oOecrieynBarOX  (QOpMUPOBAHME W  pa3BUTUE OOMIEKYJIbTYPHBIX KOMIIETEHIUH,
CIIOCOOCTBYIOIIMX €r0 COIUAIbHOM M MNpOodeCcCUOHATBHOM aJanTalyy, TBOPYECKOM
caMmopeanu3ali B HACTOAIIEM U OymayiieM; NpuoOpeTeHue CTYJACHTaMH 3HAHUW O
mpolieccax, MmpoTekarnmx B arMmochepe, ruapochepe, nurochepe, 6uochepe, a Takxke
MOJIyYUTh TPEACTaBICHUS OO0 W3MEHEHHUAX B OKPYXKAIOMIEH Cpele, BBI3BAHHBIX, Kak
OMOTHYECKUMH, TaK M A0UOTHIECKUMH (PaKTOpaMHU.

3agauu u3ydeHusl U CHUTLIHHBI:

¢  CdopmupoBaTh MPEACTABICHUE 0 XUMUYECKOM €IUHCTBE OKPYKAIOIIETO MUPA.
[IpoBecTn comocTaBiICHHE XHMHUYECKOTO COCTaBa MEK3BE3HOTO BEIIECTBA, COCTaBa
pa3nu4HbIX Teochep u ianeT CoTHEYHON CUCTEMBI.

e Jlate mpeacTaBiIeHHWE O TPHUPOAHBIX M TEXHOTEHHBIX ITOTOKAaX BEIIECTBA U
XEMOJMHAMUKHA KOMIIOHCHTOB OKPY KAIOIIEH CPEIbI.

e  CdopmynupoBaTh MOHATHS O B3aWMMOCBS3U MPHUPOIHBIX (U3HKO-XHMHYECCKUX
MpoIIecCOB TUTOC(HEPHI, TUAPOCPEphl U aTMOCPEPHI.

e JlaTh MOHATHE 00 OCHOBHBIX T€OXMMHYCCKUX IUKJIaX OMOTCHHBIX 3JIEMEHTOB B
omocdepe W BIMSHUM HAa HUX TEXHOTEHE3a, METOJAX PAIMOHAJILHOTO HMCIOJIb30BAHHUS
aTMOC(EPHOTO BO3/TyXa, TOYBBI M MPUPOTHBIX BOJI, METOJIaX OXPaHbl OKPYKAIOIICH CPEIbl.

J Bocnutanue crmocoOHOCTH OIIEHKH CBOEH MpodeccHOHATbHON eATeThHOCTH
C TOYKH 3PCHHS OXpaHbl OMOC(Ephl W 3aIUTHI 30POBbS HACEICHUS 3€MJIH, B YCIOBHUAX
COBPEMEHHOTO TOpOo/Ia.

Mecto qucunmiuabl B cTpyktrype OIIOII: peanusyercs B paMKax BapHaTHBHOMN
yacTu (4actu, GOpMHUpPYyEeMOW ydacTHHKaMHU OOpa30BaTeNIbHBIX OTHOIICHMI) Onoka bl.

Juctiuniaruabl (MOTYIN).

IlnanupyemMblie pe3yJbTaThl 00y4eHNs 0 IMCHUIINHE:

MI:IQZM HAMKATODbI KOMIETEHIIH HﬂaHpreM;;erli::f;I:;:l;I: o0yueHus
HHKC-2 3HaTh: 3Haer:

Crniocoben - 3aKOHOMEPHOCTH, MPUHIUIBI U YPOBHU | - CYIIHOCTh  (DU3UKO-XUMHUYECKUX
MIPUMEHSITh (hopMupOBaHUs U peaan3alui COAEPKaHUS | IPOLIECCOB, MIPOUCXOISAIINX B
MpeAMETHbIE oOpa3oBaHus MO TUCIUILUIMHAM buonorus, | armocdepe, runpocdepe u
3HAHUS TIPH Xumws; atMocdepe;
peanu3amnuu - CTPYKTYypy, COCTaB U JUJAKTUYECCKHUE | - OCHOBHBIE HUCTOYHHUKHI

oOpa3oBareibH €IMHULIBI coJepKaHUs LIKOJIBHOTO | @HTPOMOTEHHOTO XUMHUYECKOTO
oro Tpolecca mpeaMeTa Mo JUCHUIUITMHAM bBHONOTHSA, | 3aTpSA3HEHUS  OKPYXKAIOIIEH  CpPemsbl,
Xumus, ['eorpadus. BUJIbI U 3aKOHOMEPHOCTH MUTPALMH U
TpaHcpopmaru 3arpsI3HAIONINX

BEIIECTB B MPUPOAHBIX Cpesiax




YMmers:

-OCYIIECTBIISATh oTO0p y4eOHOTO
COJICpKaHUS Ui pean3alii B Pa3IMuHbIX
dbopmax oOyueHUs TUCHUILIMH buonorwus,
Xumus, [eorpaduss B COOTBETCTBHH C

Ymeer:

- MPOTHO3MPOBAaTh BO3MOXKHBIE IYyTH
MUTPALITHT u Tparcopmanuu
XUMHYECKUX COCIMHEHHN B 0OBEKTaxX
OKpY>Karollled Cpellbl UX BO3IAECHCTBUE

IUIAKTHYECKAMHU  TIETISIMH, BO3PAaCTHBIMH | Ha SKOCHUCTEMBEI,
0COOEHHOCTSAMHU 00y4JaroLIXCs u

TpeOOBAHUAMU drocC o0b1mero

o0pa3oBaHMs.

Bnanets: Bnaneer:

- MPEJAMETHBIM COACPKAHUEM IUCIHILTUH | - METOJAMH XUMHYECKOTO

buonorus, Xumus, ['eorpadus;

- yMeHUsSIMH  OTOOpa  BapUATHUBHOTO
COIEpP)KaHUS C YYETOM  B3aHMMOCBS3H
YpOUHOW W BHEYypOUHOU ¢opM 0OydeHUs
NUCLUILITNHAM buomnorns, Xumus,
I'eorpadust.

MOHUTOPHHIA H OIIGHKH CTENCHU
AHTPOIIOTCHHOI'O U3MCHCHUA O6’beKTOB
OKPYKaroIIeH cpe/ibl

- YMCHHUECM pCIIaTh 3a/la4u, CBA3aHHBIC
¢ (U3HKO-XUMHUYECKUMHU MPOIIECCaMU
B armocdepe, ruapochepe
MIOYBEHHOM CJIO€

II. COAEP’)KAHUE U OBBEM JUCIHUIIJIMHBI

€ YKa3aHMeM KOJIUYeCTBA YACOB, BbI/IEJIEHHBIX HA KOHTAKTHYIO Pa00Ty 00y4alouuxcsi
¢ npenoaasaresjemM (1Mo BUAAM y4eOHbIX 3aHATHIT) 1 HA CAMOCTOSITEJILHYIO padoTy

Ounas popma o0ydeHust



Ne
/o

HanmenoBanue
pa3aesioB U TeM

Bcero
JacoB

AyIMTOpPHBbIE 3aHATHSA

JIK 113 JIb

Cawm. pa6.

Pazgen 1
XuUMHS OKpyXKarolen
cpelibl

60

12

48

Tema 1. BBenenue.
XuMusg Kak Hayka,
3HAaYCHUE.

10

Tema 2. Bausaue
YyeJIoBEKa Ha
MIPUPOIHBIC

MPOLIECCHL. Bunaer
AHTPOIIOTEHHBIX
BO3JICHiCTBUI Ha
atmocdepy.

10

Tema 3 IIpoueccsl
XHUMHYECKOTO
3arps3HeHUs
aTMochepHOTO
BO3/IyXa

10

Tema 4. Bausawme
BEIOPOCOB
aBTOTPAHCIIOPTA,
aBUAIIMOHHOIO
TpaHCIIOpTa Ha
3I0pOBbE HACEJICHUS
TOPOJIOB.

10

Tema 5. Bunsr
MOHUTOPHHTA BOJHBIX
0OBEKTOB, UX
HCIIOJIb30BaHNE
YEJIOBEKOM M OXpaHa

10

Tema 6. YcnoBus u

pPecypchI Cpepl.
DaKTOpHI CpPEIbl.

10

Paznen 2.
MoHUTOPUHT
OKpY>Karollen cpeJibl

36

12

24

Tema 7. Xumuxo-
9KOJOTMYECKUHN
KOHTPOJIb 32 KAYECTBOM
IMUTHEBOU BOIBI

12

Tema 8 . Menuko-
OHoJIOrHYECcKUe
[IOKa3aTelau BOJILI B
pa3HbIX PeruoHax
Poccum.

12

Tema O. ITpuunns!
BO3HUKHOBEHUS
TEXHOTEHHBIX
KaracTpod.

12

Pa3znen 3. Dkomnorus

47,8

39,8

Temal(O. Brusuue Ha
3I0pPOBbE YEIOBEKA
AIIEKTPOMArHUTHBIX
TOJIEN ¥ U3Ty4YeHUH.

12

10

Tema 11. IllymoBoe,
OHOIOTHYECKOE
3arps3HCHIE, BHIIBI

o~ N

12

10




Ou4Ho - 320uHas popma o0ydyeHuUs1

He peamusyercs

3aounas popma oOyueHust



HanmenoBanue
pa3aesioB U TeM

Bcero
JacoB

AyIMTOpPHBbIE 3aHATHSA

JIK 113 JIb

Cawm. pa6.

Paznen I Xumus
OKpY’Karollen cpepl

52

4

2

6

60

Tema 1. BBenenue.
XUMHUs Kak Hayka,
3HAYECHUE.

10

10

Tema 2. Bimsanue
YyeJIoBeKa Ha
MPUPOTHBIC
MIPOIIECCHI.
AHTPOMOTEHHBIX
BO3IEHUCTBUN Ha
atMocdepy.

Buner

14

10

Tema 3 IIpouecchr
XUMHYECKOTO
3arpsi3HCHHS
aTMocdepHOTO
BO3/TyXa

12

10

Tema 4. Brnusinue
BBIOPOCOB
aBTOTPAHCIIOPTA,
ABUAIMOHHOTO
TpaHCTIOPTa Ha
3I0POBBE HACETICHUS
TOPOJIOB.

12

10

Tema 5. Bungsl
MOHHUTOPHHTA BOJHBIX
00BEKTOB, HX
HCIIOJIb30BAHUEC
YEJIOBEKOM M OXPaHa

12

10

Tema 6. YcnoBus u

PECYPCHI CPEBI.
DaKTOpHI CpebI.

12

10

Paszpmen 2.
MoHuTOpHUHT
OKPY>KaIOILEH Cpebl

30

30

Tema 7. Xumuxo-
DKOJIOTHYECKHI
KOHTPOJIb 32 Ka4eCTBOM
MUTHEBOU BOJEI

10

10

Tema 8 .Menuxo-
OHOJIOTHYECKUE
[OKa3aTelad BOJILI B
Pa3HBIX pEerHOHax
Poccuu.

10

10

Tema 9. [TpuamHb
BO3HUKHOBCHHS
TEXHOTECHHBIX
KaracTpod.

10

10

Pa3zpen 3. Dxomorus

41,8

39,8

TemalO. BausiHue Ha
3I0pOBBE YEIIOBEKA
3JIEKTPOMarHUTHBIX
MOJICH U U3TYyUYEHUH.

10

10

Tema 11. IIlymosgoe,
OMOJIOTHYECKOE
3arps;3HCHHE, BUJIBI
3a00/I€BaHU.

10

10
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III. OHEHOYHBIE MATEPHAJIbI VTSI IIPOBEJIEHUSI TEKYIIEA "
IHPOMEXYTOYHOU ATTECTAIIUA OBYUYAIOIIUXCH ITO AMCHUIIJIMHE

Tekyias arrectauus NpoBOAUTCA B (POpME KOHTPOJIBHOM padoThI (B TPaAUIMOHHON
WM TeCcToBOM (hopme), pedepara.

TumnoBoii BApMAHT KOHTPOJIbHOMH PadoThI
B tpapunmonnoit popme:
Bapuanr 1

1. Kak o0pa3yroTcst KUCIIOTHBIC JOXKIH?

2. BcraBbTe NpOINyIICHHBIE CI0BA

XUMHUSI OKPYKAIOWIEH Cpeabl 3TO HAyKA, 3aHUMAIOIIASCS NU3YYECHHEM ,
CTPYKTYpbl U OKpyKarouien cpeasl. OHa sBIAETCS
HECKOJIbKMX HAYYHBIX AUCUUILINH — , , AHAJIMTUYECKOM XHWMMH,
XUMHUU TTOBEPXHOCTH U COPOLIMH, POTOXUMUU, HUZUKHU U AP.

3. IlpumeHeHue SAOXUMHUKATOB [UJIsi OOpPHOBI C COpPHSKAMH U HACEKOMBIMHU-
BPEIUTENSIMH CEJIBCKOTO XO35MCTBA, C OHOW CTOPOHBI, JAET MIPUPOCT ypOxkKasi, C APyron —
NPUBOJIUT K THOETM HU B YE€M HE MOBUHHBIX >KMBOTHBIX. K TOMy € COTHH BHUJIOB
BpeAUTENIeld MPUCTIOCOOMITUCH K SIIOXMMHUKATaM U TUIOJATCS, KaK HU B 4eM He ObIBAJIO
(kymemy, KJIOMbI, MyXH...). [louemy mnpumeHeHHE sIOXMMUKATOB TPUBOIUT K TUOEIH
XKHUBOTHBIX pa3HbIX BUI0B? [loyeMy MoxeT chOpMHUPOBATHCS MPUCHOCOOIEHHOCTD
HACEKOMBIX-BPEIUTENEN K SI0XUMUKATAM?

Bapuanrt 2

1.Yto Takoe cmor? KakoBbl MpUYKHBI €TI0 MOSBICHUS?
2. BcraBbTe NpONyIEHHBIE CIIOBA
Oxpyxarorast OpEJCTaBIAeT COOON CJIOXKHOE COYETaHUuE U
a0MOTUYECKNX M OUOTHMYECKUX CHUCTEM U KOMIIOHEHTOB JUTOCHEPHI,
atMocdepsl, ruapocdepsl U Oumochepsl B 1eroM. B mpupomHoit cpexe
HK30T€HHBIE, SHAOTCHHbIE M KOCMHUYeCcKue (haKTOphl U IMPOLECCHI, KOTOPbIe MPUBOAAT K
pa3HoO00pa3HbIM , XUMHYECKUM U peaxiusm.
3.0ka3pIBaeTcsi, He Bce 0Oonora oaMHAaKoBble. EcThb BepxoBble 0050Ta,
pacmoioXeHHbIe Ha BOJOpa3/eNiaX, OHM MUTAIOTCSA TOJNBKO atMOoc(hepHbIMU ocaakamMu. B
BEPXOBBIX 00JO0Tax C TOJMMHON Topda okomo 5 merpoB Ha kaxable 100 rexrapos
IUIOMIAIA TIPUXOJUTCS TpUMEpHO 4,5 MHIIMOHAa KyOOMETPOB BOBI, IPUYEM YHCTOM.
Husunubie 00510Ta, pacmojOXKEHHBIE TJIaBHBIM 00pa3oM B TOWMAax peK, MHTAIOTCS




OoraTeIMH TPYHTOBBIMH BOJIaMH. BBICKQ)KHTE CBO€ MHEHHE OTHOCHUTEIBHO OCYIIICHHUS
00JIOT.

B tecToBoii ¢popme:

1. YkaxknTe 0OCHOBHbIE 00bEKTbI M3y4eHUsI XMMHUU OKPYKAKOLIEH Cpe/bl:
a) OMOreHHOE BEIECTRO;

0) armMmocdepa;

B) tutocdepa;

r) ruapocdepa;

1) TIOITYJISIITHS.

2. Boi0epuTe HeBepHYIO TPaKTOBKY NoHsATUA «Hoochepax:

a) «pazyMHas» 000JI04Ka 3eMIIH;

0) 000104Ka 3eMiid, B KOTOPOW pa3yMHas 4eJoBeUecKas AesITEIbHOCTh CTajla
KPYMHEHIINM (PaKTOpOM pa3BUTHS HA TJIAHETE;

B) 00JIaCTh JKM3HU YEJIOBEUYECTBA;

I') 3Tan pa3BUTUa OMochepspl, CBSI3aHHbIN C BOSHUKHOBEHUEM U CTAHOBJICHUEM
[IUBUJIM30BAHHOTO YE€IOBEYECTBA.

3. B KaKkOM U3 MMYHKTOB JJAHO MOHSITHE «GKUBOE BelleCTBO»?

a) MEepTBasi OpraHuka, Bce OPMBbI IETPUTA;

0) COBOKYITHOCTh BCEX KUBBIX OPTraHU3MOB: MUKPOOPTaHU3MBI, PACTEHUS U
JKMBOTHBIE, UX aKTHBHAas OMomMacca;

B) TOPHBIEC TOPO/IbI, BKJIFOYAsl YaCTh MCKOITAEMOTI'0 TOILJIMBA;

') CMECH JKUBBIX OPTaHU3MOB U OMOT€HHBIX BEIIECTB.

4. OT™MeTHTE, YTO OTHOCUTCS K (PYHKIHSIM KUBOI0 BelllecTBA:
a) DHepreTuyecKas;

0) KOHIIEHTPALIMOHHAS;

B) JICCTPYKTHUBHAS;

) cpenooOpasyronasi;

1) TPAaHCTIOPTHASL.

5. B ueMm 3akJ/i04aeTcs «ra3oBasi pyHKIUsD> )KUBOT0 BellecTBa B Ouocdepe?

a) 0OMEH KHUCJIOPOJIOM U YIJIEKUCIIBIM Ta30M C OKpYXKaloIIe cpe1oil, KOHTPOJIb
koH1eHTpanuu 02 u C02 B atmocdepe;

0) coxpaHeHUE YUCTOM ra30BOM 000JI0YKM 3EMIIH 3a CUET NOMIOIICHHS AHTPONOT€HHBIX
ra30BbIX BEIOPOCOB;

B) BbIJICJICHUE BEILIECTB, COCTABJISIIONIUX aTMOCchepy 3emin.

6. KakoBa poJib skMBbIX Oprann3moB Ha 3emJie no yuenuo B.U. Bepnaackoro?
a) HUKaKoW poJik Ha 3eMJjie He UTPaloT;



0) PBOJIFOITMOHUPYIOT HE3aBUCUMO JIPYT OT APyTa U OKPY>KAIOIIEH CPE/Ibl;
B) OCYIIECTBIISIOT OMOTEHHBIN TOK 2JIEMEHTOB;
T') SBIISFOTCS TIPOU3BOIUTEISIMU KHBOTO BEIIECTBA HA TJIAHETE.

7. Ykaxxure onpeaejaeHue OMOreHHOT0 BellecTBA:

a) MUKPOOPTaHU3MbI, PACTCHUS U KUBOTHBIE;

0) COBOKYIHOCTb BCEX KMBBIX OPTaHU3MOB, UX aKTUBHAas OroMacca;

B) MEpTBasl OpraHuka, Bce (GOPMBbI JICTPUTA, & TAKKE OMOTEHHBIC TOPHBIE TTOPO/IbI,
BKJIIOYAsl YaCTh MCKOIIAEMOTO TOILINBA;

') CMECh JKHBOTO BEIIECTBA K MEPTBOT'O BEIIECTBA C MUHEPAIBHBIMHU TTOPOJIAMHU.

8. YUrto Takoe Ouoreonenos?

a) OHOPOJHBIA YYaCTOK 3€MHOM MOBEPXHOCTH C OMPEACTIEHHBIM COCTABOM JKUBBIX U
KOCHBIX KOMITOHECHTOB;

0) COBOKYMTHOCTh pACTEHUM, )KUBOTHBIX 1 MUKPOOPTAHU3MOB, HACEIISIOMNUX JAaHHBINA
YYaCTOK CYIIIH WU BOIOEMA,;

B) COBOKYITHOCTh MOMYJISIIIUNA 0COO€H, CHOCOOHBIX K CKPEIMBAHUIO C 00pa30BaHUEM
TJIOJJOBUTOTO TTIOTOMCTBA.

9. YUTo Takoe MUKPO3J1eMeHThbI?

a) AJIEMEHTBI, HEOOXOUMBIE JJIS JKU3HEAEATEIbHOCTH MaJIbIX OMOCHCTEM;
0) BJIeMEHTBI, UMEIOIIMECS B OKPYXKAIOLIEH cpesie B MUKPOKOJINYECTBAX;
B) 2JIEMEHTHI, HEOOXOIUMBIE JUISl )KUZHEESITEIbHOCTH OMOCUCTEM, HO
TpeOyroIuecs B MajblX KOJINYECTBaX.

10. Yto u3y4yaer ayrodKoJI0rus?
a) MEKBHUJI0BbIE B3aUMOCBSI3H;

0) BHYTPUBHUJOBbIE B3aUMOCBSI3H;
B) AMHAMUKY HOITYJISILIAMA.

11. B kakoM M3 NYHKTOB JaHO MOHATHE MPOAYLEHTbI?

a) KOMIUIEKChl OpTaHW3MOB, CUHTE3UPYIOIIME OPTaHUYECKHUE BEIlleCTBa U3
HEOPraHWYECKUX COCIUHEHHM € NCIIONIb30BaHueM dHeprun ConHia,

0) KOMIUIEKChl OPIraHU3MOB, TUTAIOIIMECS TOTOBBIMU OPIaHUYECKUMHU BEIIECTBAMU;

B) KOMIIJIEKCHI OPIraHU3MOB, PA3JIararolliX OPraHM4ECKUE COETMHEHMS 10 MUHEPAIBHOIO
COCTOSIHUSL.

12. B kaKOM U3 MYHKTOB JaHO NMOHATHE PeIyLEeHThI?

a) KOMIUIEKChI OPTaHW3MOB, CHHTE3UPYIOILME OPTaHUYECKHE BEILIECTBA U3
HEOPTraHWYECKHUX COEMHEHH C UCIIOIb30BaHUuEM dHeprun ConHIa;

0) KOMIUIEKChl OPraHU3MOB, TUTAIOLIMECS TOTOBBIMU OPIraHUYECKMMHU BELIECTBAMM;

B) KOMILJIEKCHI OPIraHU3MOB, Pa3JIarallliiXx OPraHM4ecKue COeAMHEHMS 10 MUHEPAIBHOTO
COCTOSIHMSL.



13. B ocHOBe 0HO0JIOTM4€CKOT0 KPYrOBOPOTA BEIIECTB JIeKaT:
a) MPOIIECCHI CHHTE3a U Pa3pYIICHUS OPTaHNYECKUX COCTMHEHUN;
0) moTpebnenne pacteHussMu COTHEYHON YHEPTUH;

B) B3aMMO/ICHCTBHE KUBOTO BEIIECTBA C HEXKUBBIM;

T) IepeMeIIeHIE JKMBOTO BEIIECTBA B MPOCTPAHCTRBE.

14. Kakum 00pa3oM BeliecTBa M3 JOHHBIX OTJIOKEHHH BO3BPAlIAIOTCS B
I'no0anbHBIN reOXHMUYeCKUN HUKI?

a) B pe3ynbraTe oTcTymieHus OxkeaHa;

0) B pe3yJibTaTe TEKTOHUYECKHUX MTPOIIECCOB;

B) B pe3yJbTaTe JEATEIIbHOCTH KUBBIX OPraHU3MOB;

T') TOHHBIC OTJIOKEHUS HE BO3BPAIAIOTCA B KPyrooOOpOT BEIIECTB.

15. Kpyrosopor yriiepoaa ocyuecTBjsieTcsi 0Jiaroqaps npoueccy
a) OKHMCJIEHUSA-BOCCTAHOBJICHUS;

0) poTrocuHTE3a U KIETOYHOTO JIbIXaHUS,

B) Pa3JI0kKEHUSI OPraHUYECKOrO BEILECTBA;

I') MOHHOTO OOMEHa;

) pa3yIoKEeHUsI HEOPTaHUYECKOro BEIIECTRA.

16. I'eoxumuyeckuii Kpyropopot pochopa npeacrapiasieT o000 SIpKUd NIpumMep
a) HE3aMKHYTOT'0 0CaJIOYHOTO ITUKJIA;

0) OKHUCTUTENHHO-BOCCTAHOBUTEIHLHOTO 1UKIIA;

B) X0poI1110 3a0y(epeHHOr0 Ta30BOro IUKIIA;

') HE3aMKHYTOTO IUKJIA C BRIPAXKEHHBIM aHTPOIIOTCHHBIM BITUSHUCM.

17. B npouecce ¢porocunresa y3neprus CoHua npespamaercs B
a) GU3UYECKYIO;

0) OMOJIOTUYECKYIO;

B) XUMUYECKYIO;

T') pU3UKO-XUMUYECKYIO.

18. YUto Takoe nurpudpuxkanus?

a) Mmpouecc, B KOTOPOM IIPOUCXOIUT CBSI3bIBAHUE aTMOC(EPHOro a30Ta ¢ MOMOUIbIO
CIIEIIUAJIBHBIX OaKTEepHIA,

0) mmpouecc, B KOTOPOM IPOUCXOIUT Pa3IOKEHHE OPraHNYECKUX BEIIECTB 10 aMMHUAKa U
coJieli aMMOHHUS,

B) IIpOLIECC, B KOTOPOM ITPOMCXOJUT MPEBPALIEHUE COJIEH aMMOHMS 10 HUTPATOB MO
JIEACTBUEM CIIELIMATIbHBIX OaKTEepuUid;

I') IPOLIECC, B KOTOPOM MPOUCXOIUT MPEBPALLEHUE HUTPATOB B a30T MO/ ACHCTBUEM
CHeUaTbHBIX OAKTEPHIA.

19. I'nodanbHy10 posib B Ouoreoxumudeckom umnkie C0, urpaer:
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a) armocdepa;

0) MupoBoii okeaH;
B) 60J10TA;

r) Ouora.

20. B xpyropoporax Kakux BellleCTB YeJIOBEK SABJISIETCHA COCTABJISAIONIMM 3BEHOM?
a) KPyroBOpoTe KUCJIOPOJa;

0) KpyroBopoTe a30Ta;

B) KpyroBopote ¢ocdopa;

') KpyrOBOPOTE YIIIEPOAa;

1) BO BCEX KPYyTrOBOPOTAaX;

€) HE y4acTBYET B KPyrOBOpOTax.

IIpumepHas TeMaTuka pedeparon

1. YcnoBuss oOpa3oBaHusi U BBINAJACHUS, XHUMHYECKUM COCTaB MPUPOJHBIX
aTMOC(EpPHBIX OCAJIKOB.

2. T'eHe3uc NpUPOAHBIX MPECHBIX BOJI.
PacTtBopeHue yriekuciioro rasa B aTMOC(EpHBIX OCaJKaX.
[Ipotieccrl paznoxkeHus JeTpUTa B IPUPOIHBIX BOAOEMAX.
Wcrounuku, myTH MUTPALlUU U CTOKU COeIMHEHUH (pocdopa B MPUPOIHBIX BOJIAX.
NcTouHnKky, MyTH MUTPAllMd U CTOKH COEIMHEHUH a30Ta B MPUPOJHBIX BOAAX.

7. VICTOYHMKH, IIyTH MHUIPALMM U CTOKA OPraHUYECKUX COCAMHEHUN B IIPUPOIAHBIX
BOJAX.

8. McTOYHMKHM, TyTH MUTPALUU U CTOKM COEAUHEHUW TSKEIbIX METALUIOB B
MPUPOJHBIX BOJAX.

9. DBTpOdUpPOBaHKE MPUPOTHBIX BOIOEMOB.

10.ITpouieccrl caMOOUMIIEHUS] TPUPOIHBIX BO/I.

11.AtMocdepa u ruapocdepa Kak pe3yabrat ((OpMHUPOBAHUS 36MHOU KOPBI.

12.Xumuyeckue 0COOEHHOCTH TJIaBHBIX MIPOILIECCOB MUHEPATIO00pA30BaAHUS.

13.I'opHbIe MOPOJBI KAK UTOT MUHEPATIU3AIMHU JIEMEHTOB B MUHEpAJIaX.

14.KaToHHBII W aHUOHHBIM COCTAB IOYBEHHBIX PAacTBOPOB B  YCIIOBHSX
AHTPOTIOT€HHOIO 3arps3HEHHUS.

15. AHTpOIIOreHHbIE UICTOYHUKH 3arpsI3HEHUS [10YB, TyTH UX YCTPAHECHMUS.

16.0cHoBHBIE XUMHUYECKHE (OPMBI MHUTPAIMH COCIUHEHUW KaIMUS B PA3ITHMUHBIX
MPUPOJIHBIX CpEliax.

17.0cHOBHBIE XMMHYECKHE (OPMBI MHTpAIlUU COCAMHEHHH PTYTH B Pa3THYHBIX
MPUPOJIHBIX CpeJiax.

18.OcHOBHBIE LMKJIBI pEaKUMid O0O0pa3oBaHUS M PaA3JIOKEHHUS MOJEKYJ O30Ha B
cTpartocdepe.

19.030HOBBIN IIUT IJIAHETHI U BO3MOKHOCTbH €TI0 UCTOLICHHS.

kW

20.B03,Z[€I>'ICTBI/IC CMOTI'a Ha 9KOCUCTCMBI, paCTCHUA, )KUBOTHBIX, YCJIOBCKA.
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[IpomexxyTodyHasi aTrTecTarusi 0Oy4arolmuXcs OCYIIECTBIsSIETCS B (opMme 3auera ¢
HCIIOJIb30BAHUEM CJICAYIOIIMX OIIEHOYHBIX MATEPHANIOB: HepeueHb BONPOCO8 K 3auemy C
OYEHKOLL.

Bonpocsl k 3a4eTy ¢ OLEHKOH
(5 cemecTp ounasi popMma o0yueHus, 6¢cemMecTp 32049HasA (popMa 00yUeHUsI)

1. Crpyktypa 6uocdepsl — Kak 000JI0UKU 3eMJTH.

2. Tumsl BemecTs, ciararonux ouochepy, GakTopsl yCTOMIHBOCTH OHOC]EPHI.
3. Xumudeckue 3JIeMeHThI B onocdepe.

4. BHUOJOTMYECKUN KPYTOBOPOT.

5. Kpyrosopot yrnepona.

6. Kpyrosoport azora.

7. Kpyroopot docdopa.

8. Kpyrosopot cepsl.

9. KpyroBopoT Bogopoja.

10. KpyroBopot BOABI.

11. KpyroBopot kuciopoja.

12. buoreoXuMH4ECKHE UKl TSHKEIBIX METAJIOB.

13. XuMHnuecKkuii cocTaB BOJEIL.

14. buoxuMmuueckue Npouecchl B MOPSIX U OKEaHax.

15. JInokcua yriepoaa B MOPCKOM BOJIE.

16. buonoruveckast HoTpeOHOCTh B KHCIIOPO/JIe, KAYECTBO BOJIBI.
17. U3BneueHue ChIpbEBBIX PECYPCOB U3 MOPCKOW BOJBI.

18. OnpecHenune BojbI (MHOTOCTAAUMHAS TUCTUIUISIIIHS ).

19. OnpecHenne BojbI (0OpaTHBI OCMOC).

12



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

3arpsA3HUTENU BOABI (METAJLIIBI).

3arps3HUTENN BOJbI (KUCIOTHBIE OCAIKH).

TenoBoe 3arpsi3HEHHUE.

3arps3HuTenu Bojabl (HEPTH).

O6paboTka CTOYHBIX BOJI.

[ToaroroBka BOAOIPOBOAHON BOJBL.

Crpoenue u coctaB 3eMIIu.

MuHepanbHbIii COCTaB 36MHOU KOPBI.

Crpoenue, cocTaB U CBOMCTBA MTOYBHI.

dakTopbl TOYBOOOPA3OBAHUSI.

3arps3HeHUs TOYBHI.

CrtpoeHue u coctaB aTMOC(]eEpHI.

XuMudeckue peaknuu B atmocdepe (poroaucconmarius).
XUMHUYECKHUE peakiu B aTMocdepe (MoHU3aIus).

XUMHUUYECKHUE peakiuu B atMocdepe (peakiiuu HOHOB B atmocdepe).
O30HOBBIN CITOM.

[TapHuxoBbI 3D PeKT.

3arpsizauTenu atMochepsl (OKCUABI CEPhI, KUCIOTHBIC JTOMKIIH).
3arpsizautenu atMocdepsl (OKCHAbI a30Ta, POTOXUMHUUYECKUN CMOT).
3arpsizauTenu arMocdepsl (MOHOOKCH/T yTIepoa).

TokcnunocTh. CTaHAAPTHI KAYECTBA.

AHomainbHbIe cBoMcTBa BO/IbI. COCTaB MPUPOJHBIX BO/I.

OcHOBHBIE TPOTIECCH (OPMUPOBAHUS XUMHIECKOTO COCTaBa MIPUPOIHBIX BOJI.

KucmoTHo-0cHOBHOE PAaBHOBCCHEC B IIPUPOAHBIX BOJOCMAX.
13



44. Opranuyeckue BelleCcTBa MOYBbI.

45. IlormoTuTenbHas CIIOCOOHOCTH MOYB.

46. SIBneHne paIMOAKTUBHOCTH M 3aKOHBI pAJIMOAKTUBHOIO pacnaja.
47. ConHeYHOE U3Ty4YECHUE.

48. Monocdepa 3emin.

49. lucniepcHbIe CUCTEMBI B aTMOCcdepe.

50. [IpeBpaienus npumeceit B Tporocdepe.

IV. IEPEYEHD JINTEPATYPBI, HEOBXOIUMOI J1JISI OCBOEHUSI
TV CTUTIIAHBI

4.1. OcHoBHaA JIMTEpPaATypa

1. I'pomoB, H.B. Ananutuueckas XuUMHS U (PU3HKO-XMMHYECKHME METOJbl aHau3a:
COOpHUK 3a7au C OCHOBaMHU TEOpuUM W mNpumepamu pemenuid : [16+] / H.B. I'pomos,
O.I Tapan ; HoBocuOMpPCKHII TOCYIapCTBEHHBIM TEXHUYECKUH YHUBEPCUTET. —
HoBocubupck : HoBocuOupckuii rocyapcTBeHHbIN TexXHUYeckuili yHuBepcutet, 2018. —
112 ¢. : wn, Tabn, rpadp. — Pexum jgocTyma: 1o  TMOAMHCKE. —
URL.: http: //blbhoclub ru/mdex php?page=book&id=576263 (nara oOpareHus:
1.09.2020). — bubmuorp.: c. 105. — ISBN 978-5-7782-3580-9. — TekcT : 371€KTPOHHBIH.

4.2. lonoJIHUTEJIbHAS JIUTEPATypa

1. BynrakoBa, O.H. Meronsl xumuueckoro ananusa : yueonoe nocodue / O.H. Bynrakosa,
E.A. bannoBa, H.B. MBanoBa ; MunHucrepctBo o0pa3zoBaHusi U Hayku Poccuiickoin
®enepanuun, OenepaibHOE rOCYAAPCTBEHHOE OIODKETHOE 00pa30BaTEbHOE YUPEKICHUE
BBICIIET0  MpodeccCHOHaIbHOrO  oOpazoBaHusi  «KeMmMepoBCKMIl  TOCYIapCTBEHHBIN
yHuBepcuteT». - KeMepoBo : KemepoBckuii rocyiapcTBeHHbIN yHUBEpCHTET, 2015. - 146 c.
: cXeM., Ta0u. - bubmuorp. B kH. - ISBN 978-5-8353-1817-9 ; To ke [DneKTpOHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&1d=437455 (12.10.2017).

2. Mycrto, C.b. Xumu4yeckwe acreKkThl JKOJIOTHU : ydeOHoe mocobue : [12+] /
C.b. lllycros, JI.B. lllycroBa, H.B. ['op6enko. — MockBa : Pycckoe cioBo — y4eOHUK,
2016. — 241 c¢. : cxem., wi — Pexum pgoctyma: 10 TOANUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=485674 (nara oOpareHus:
01.09.2020). — ISBN 978-5-00092-378-8. — TekcT : 37IeKTPOHHBIN.

V. HEPEUEHb PECYPCOB UH®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOM CETU «MHTEPHET», HEOBXOIUMBbIX
JJIs1 OCBOEHMUSA JINCHHUIIJIIMHBI
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nn

Ccblika Ha
HHGPOPMALMOHHBINA pecypc

HaunmenoBanue pa3padorku
B JJIEKTPOHHOM (hopme

JocTynHocTh

https://infourok.ru/

HNudoypok: odpazoBareabHBIN
UHTEpHET-TIpoeKT Poccum.
Bxurouaer: npe3eHranuu,
TECTHI, BUJICOYPOKH U JIPYTHE
MaTtcpualibl IO NpeaMeTam
IIKOJIbHOW TIPOTPAMMBI.

CBoOOIHBIH ToCTYT

http://edu.ru/

Poccuiickoe o6pa3oBanue:
degepaJbHbIA OPTAJL.
Bkurouaer

CCBUIKM Ha TOPTaJbl U CaWTHI
00pa3zoBaTeIbHBIX
YUPEKICHUM;
rocyJapCTBEHHbIE
oOpa3oBarebHbIE CTaHAAPTHL;
HOpMaTHUBHbIE JOKYMEHTBHI;
Karajor 3KCKypCcui u
00y4aroUMX MIPOrpPaMM.

CBOOOAHBIN TOCTYTI

http://window.edu.ru/

HNudopmanuonnas cucrema
"EnnHoe OKHO jJocTyma K
o0pa3oBaTe/IbHbBIM
pecypcam" MPEAOCTABISIET
CBOOOIHBIN JOCTYI K KaTajuory
00pa3oBaTejbHbIX  MHTEPHET-
pPECYpCOB M IOJHOTEKCTOBOM
AIIEKTPOHHOMN y4eOHo-
METOJMYECKON OMOIMoTeKe AMst
obmero u mpoecCuOHaIBLHOTO
o0Opa3oBaHuUsI

CB0OOOAHBIN 1OCTYII

https://www.gumer.info/

bubimnoreka I'ymep:
MIPEIOCTABIISACT CBOOOIHBIIM
noctyn K 5000 kHHT U cTaTei
110 TYMaHUTApPHBIM HayKaM

CB0OOIHBIH ToCTYyT

http://fcior.edu.ru/

denepajbHbIH HEHTP
HH(OpPMALMOHHO-
o0pa3oBaTe/IbHBIX PeCcypcoB
(®PIHUOP) npenocrasisieT
JOCTYTI K AJICKTPOHHBIM
o0pa3oBaTeIbHBIM pecypcam H
CepBHCaM JJIsl BCEX YPOBHEU U
CTyneHel 00pa3oBaHuUsI.

CBoOOIHBIH TOoCTYT

VI. COBPEMEHHBIE ITPO®ECCHOHAJIBHBIE BA3bI JAHHBIX
N UTHO®OPMAIMOHHBIE CITPABOYHBIE CUCTEMBI

http://www.biblioclub.ru

DIEKTPOHHO-OMOIHOTEUHAS
cucrema (9bC)

Perucrpanus yepes
110001 YHUBEPCUTETCKUHN
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VYHuBepcurerckas 6ubanoTexa
OHJIAH

KOMIIBIOTED.

B nanpHelinmem
MPEAOCTABIISETCS
HEOTpaHWYCHHbIN

WHIMBUYaJIbHbBINA JOCTYI

W3 J1000# TOUKH, B

KOTOPOU UMEETCsI TOCTYyII

K cetu HTEpHET

www.garant.ru

NHupopmaimoHHO-paBoOBO opTa

CB0OOOAHBIN 1OCTYII

www.elibrary.ru

Poccuiickuit uHpopManoHHbIN
NopTaj B 00JacTU HAyKH,
TEXHOJIOTHH, METUIIHBI 1
o0pa3oBaHMUsI

CBOOOHBIN TOCTYI

www.consultant.ru

Poccuiickas KOMITBOTCpHAA
CITPaBOYHO-IIpaBOBasA CUCTEMA

CBOOOMHBIN TOCTYI

https://data.gov.ru/

[Topran OTKpBITHIX AAHHBIX
Poccniickon ®enepanun

CBoOOIHBIN TOCTYI

http://fgosvo.ru/

ITopran ®enepanbHbIX
rOCy/IapCTBEHHBIX
o0pa3oBaTeIbHBIX CTAHIAPTOB

CBoOomHBIH oCTy

BbICILIEr0 00pa3oBaHus

®denepanbHble FOCYAapCTBEHHbIE
00pa3oBaTeIbHbBIE CTAHAAPTHI (110
BCEM YPOBHSIM 00pa30BaHusi)

7. | https://fgos.ru/ CBOOOHBIN TOCTYII

VII. JUHEH3UOHHOE U CBOBO/HO PACITPOCTPAHSIEMOE
INPOI'PAMMHOE OBECIIEYEHUE
[Tpu peanu3anyu y4eOHOM JUCIIUILIMHBI IPUMEHSIETCS CACAYIOIICe TUIICH3NOHHOE U
CBOOOHO pacHpoCTpaHsIeMOe IIPOrPaMMHOE 00CCIICUCHHE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice

VIIL. OBOPYJIOBAHME U TEXHUYECKHUE CPEJICTBA OBYUEHMUS,
HEOBXOJIUMBIE JUISI OCYIECTBJEHUS OBPA3OBATEJILHOI'O
MPOLIECCA MO JUCUMITJIMHE

YyeOHble  3aHATUS ~ TPOBOJATCA B ayAUTOPHUSAX,  YKOMIUIEKTOBAHHBIX
CHEIUATN3UPOBAaHHON MeOeIbl0, B TOM YHCII€ CTAllMOHAPHBIMH WA TEPEHOCHBIMHU
TEXHUYECKUMHU CPEACTBAMH 00y4deHUs (TIPOEKTOP, SKPaH, KOMITBIOTEP/HOYTOYK).

JlabGopaTtopHble 3aHATHS TPOBOAITCS B CIHEIUATU3UPOBAHHBIX JIAOOPATOPUSIX,
OCHAIIEHHBIX MUKPOCKOIIaMH, JTJA0OpaTOpHOUM MOCyA0ou, TabauiaMu, y4eOHO-HATIISIAHBIMU
oCcoOUsIMHU

CamocTosiTennbHasi padoTa MPOBOJUTCS B KAOMHETaX, OCHAIIEHHBIX KOMIBIOTEPHOM
TEXHUKON C BO3MOXKHOCTBIO MOAKIIOUEHUS K ceTu «HTepHeT» U o0ecrneueHueM J10CTyna

B AJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeNIbHYIO CpeAy YHUBEPCUTETA.
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