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MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

JucnunnmHa «XuUMHUS  OKpYXKalollel  cpeAbl» OTHOCUTCS K JTUCHUIUIMHAM  YacTH,
dbopMupyeMoOil ydyacTHHUKaMU 00pa3oBaTeNbHBIX OTHOIICHWU bioka 1. JlucrurumHbel (MOIymH)
XUMHYECKOTO MOIYJS AUCIUIUTMHBI (MOayss) mo BeiOopy 2 (/IB.2) ydyeOHOro miaHa OCHOBHOM
npodecCHOHaTBHONM 00pa30BaTeNbHON MPOrpaMMbl  BBICHIIETO OOpa3oBaHUS — IPOTPAMMBI
OakanaBpuaTta mo HampasieHuto noarotoBku 44.03.05 Ilemarormyeckoe oOpa3zoBaHue (C JIBYMs
npoMIIMU TTOATOTOBKH), HAIIPABIEHHOCTH (Tpoduitk) oOpa3oBaTenbHON MporpaMmsbl «buonorus.
Xumusi», O4HOU (POpMBI 00yUEHHUS.

JlucuumiuHa oOmnupaeTrcs Ha pe3yibTaThl o0y4deHHs, cOopMHpOBaHHBIE B paMKax
MIKOJBHOTO Kypca «XHWMHW» WIA COOTBETCTBYIOIIMX IHCLUUIUIMH CPEIHEro MpoQecCHOHATBHOTO
o0Opa3oBaHus, a TaKXkKe psiaa AUCHMILIUH Y4eOHOro IjIaHa, U3y4eHHbIX oOydatomumucsa: CTpoeHue
BemiecTBa, Ou3nyeckas ¥ KoywonaHas XxuMus, O0Imas 1 HeopraHuuecKasi XuMusi, AHAIUTHYECKAs
xumus, Opranudeckas xumus, YueOHas (Hay4dHO-HCCleNOBaTeNbCKasg paboTa, IMOIy4YeHHE
NEPBUYHBIX HAaBBIKOB HAYyYHO-HUCCIIEN0BATENLCKOM paboThl) KypcoBas paboTa Ne2.

Pe3ynbrarel uM3ydeHUs JOUCHUILUIMHBI «XUMHUS OKPYXKAIOMIEH Cpeabl»  SBISIOTCS
TEOPETUYECKOH U  METOAOJOIMYECKOM OCHOBOM IpH IPOXOXKICHUM MPAKTUK: YueOHasd
(o3HaKOMHUTENIBbHAS]) TO NPUKIATHON XUMHH, DUMKO-XUMHUYECKHE METOAbl HCCIEA0BaHNUS,
CtpoeHre MOJIEKyJl U OCHOBbI KBAaHTOBOM XUMUH, TOKCUKOJIOruueckas Xumus, buoxumuueckue
MeTonbl aHanu3a, LIIKombHBIM XUMUYECKHI 3KcriepuMeHT, [Ipou3BoacTBeHHas (Tegaroruyeckas)
npenogaBarenbckas 1o 2 npodumo, [IpousBoacTBeHHas (HaydHO-HCClEAOBaTelNbCcKas pabora)
[IpenaumniomMHas mpakTHUKa.

1. IlepeyeHb IIaHUpPYEMBIX pe3yJabTATOB 00y4eHUs1 (00pa3oBaTeJbHBIX Pe3yJbTATOB) IO
AUCHUILINHE
Henbr0 0CBOCHUS TUCUMIUIMHBI «XHUMUS OKPYXKAIOLIEH CPEIbl» SIBISETCSA:

U3Y4YE€HHE NPOLECCOB MHUIPALMU U TpaHCPOpMAIMM XUMHUYECKHX COCJUHEHHH MNPUPOAHOTO M
AHTPOIIOTEHHOI'O MPOUCXOXKIEHUsT B arMocdepe, nutochepe u ruapocdepe; hopmupoBanue y
OaxanaBpoB 3HaHUN U YMEHUH, O3BOJISIONINX PEIIaTh 33Ja4l, CBA3aHHbIE C PUZNKO-XUMHUUYECKUMU
npoleccaMu, MPOTEKAOIIUMU C yJyacTHeM a0MOTHYECKUX (PaKTOPOB B pa3IMUHBIX reocdepax.

3agaveili  OCBOGHMSI JUCHUMIUIMHBI «XHMHSI  OKpY)KaloIIed Cpelnb»  paccMOTPETh
B3aUMOJIEICTBYIOIIME (PU3NYECKUE, XUMUYECKHEe M OHMOJIOTMYEeCKHEe MPOLECCHl, MPOTEeKarollue B
pa3IUYHbIX reocepax U MOHATH XapaKTep BIMSHUSA HAa HUX YEJIOBEUYECKOH JeITEeIbHOCTH.

B pesynpTare ocBoeHHs mporpamMMmbl OakajaBpuata OOyYaroIIMMHCS JOJKEH OBJIAJIETh
CIEIYIOIIMMU pe3ylbTaTaMu OOY4YeHMsI O JUCLHUIUIMHE «XUMHS OKpyXarolel cpens» (B
TabJIMIle MPEJCTaBICHO COOTHECEHHE 00pa30BaTeNbHBIX PE3yIbTaTOB OOYUEHUS MO JAUCLUILIMHE C
MHAMKATOPaMH JIOCTHKEHUSI KOMIIETEHIINHN )

1an popmupoBats TEOPETHECKHH MOJIETbHBIH NpaKTUIECKUI
Komnerenmuu 3Haer ymeer BJAJEET
I1K-11Cnocoben
HUCIIOJIB30BAaTh
TEOPETHYECKHE u

MPAKTUYECKHE 3HAHUS
JUIS  TIOCTAaHOBKH U
pelieHus
MCCIIEIOBATEIHCKUX
3ala4 B TPEIMETHON
obnactu (B
COOTBETCTBUH c
npoduiIeM U YpOBHEM
oOyueHus) u B
obnactu oOpa3oBaHMs




[IK-11.4 npumenser
HaBBIKKM TPOBCACHUA

OP-1 ocHOBHEIE
IIOHATUS U METOAbI

OP-2 ocymiecTBisTh
XUMHUYECKUN aHAJIN3 Ha

XUMHYECKOTO XUMHU OCHOBE OOIICTIPUHSITHIX
IKCIIEPUMEHTA, METOJIUK
OCHOBHLIE
CHUHTETHYECKHUE u
aHAJIUTHYECKHUE
METOJIbI TIOTyYEHUS U
HUCCIIEIOBAHHUS
XUMHAYECKUX BEIIECTB
U peaKkuui
OP-3 OP-4 ucnonp3oBath

[IK-11.5 wucnons3yer

OCHOBBI MOJIy9CHHBIC
COBPEMEHHYIO .

HKCIIEPUMEHTAJILHON | 3HAHUS B DKCIUTyaTalluH

anmaparypy 5 .

paboThI COBPEMEHHOI
o0opynoBaHue IS

BBIITOJIHCHHA HAY4YHO-
UCCIIEIOBATEIbCKUX U
nabopaTOpHBIX

MIPUHIIMITBI 0TOOpa
anmapaTypsl 1
o0opynoBaHus AJis

armaparypsl u
000pyI0BaHUS U
aHaJIM3¢e MOTYUYCHHBIX

BBITTOJIHEHUS HAyYHO- pe3yabTaToB
XMMHYECKHX padoT
UCCIIeI0BATEIbCKUX
1 1a00paTOPHBIX
XMMHYECKHX padoT
[1K-12 Cnocoben
BBIJICIISITH
CTPYKTYpHBIC
3JIEMEHTHI, BXOJSIINE
B CHCTEMY IMO3HAHHUS
peaMeTHOW obnacTu
(B COOTBETCTBHH C
npopuiIeM U ypoBHEM
oOyueHus),
aHAIM3UPOBaTh HX B
€IMHCTBE
cojiepkaHusi, (opMbl
" BBITTOJTHSEMBIX
byHKIMH
OP-5 OP-6
MK-12.4 OCHOBaMHU 00pabOTKH [Tonbupats
' U aHaJIM3a HAyYHOH aJIeKBaTHBIC METO/IBI
yCTaHaBJIMBAET
uHpopMalun MOJTy4YEeHUs
B3aHMOCBSI3H  MEXIY
> COBPEMEHHBIX
(bakTaMu U TeOpHeH,
. (byHIaMEeHTaIbHBIX
OPUYIAHON " N
3HaHWi{; NCIIOJB30BATh
CIIEICTBUEM npu
METObI
aHaIn3e MPOOJIEMHBIX N
N AKCIEPUMEHTATHHOMN
CUTyalun u i
NeSITeIbHOCTH;
000CHOBaHUU
CaMOCTOSITEIIEHOTO
NPUHAUMAEMBIX

peuieHuii Ha OCHOBE
0a30BbIX XUMUYECKUX
3HAHUII;

IIOMCKA HAYYHOU
nHpopmanuy B
o0yacTi GMOJIOTHU U
XUMHH,CTATUCTUIECKH
MU METOJaMH aHaIn3a
KOJIMYECTBEHHBIX




oKasaTeleit;

IIK-12.5 MIPOBOJUT
CHCTEMHBIH  aHaIu3
XUMHYECKHUX TTPOOIIeM
HKOJIOTUH U BOIIPOCOB
COCTOSIHUS

OKpYIKaloIIed Cpelbl,

OP-7
TEOpeTHUYECKylo 0azy
TUTST H3y4YeHUs
CBOMCTB XMMHUYECKUX
3JIEMEHTOB u
0o0pa3oBaHHBIX HUMHU

OP-8
IIPUMEHATH TPUHIIMIIBI
Y 3aKOHBI COBPEMEHHOMN

XMMHH [IPH AHATIU3E
KOHKPETHBIX
XUMHYECKHUX

palMOHAIBHOTO BEILIECTB, UX | TPOLIECCOB U SBJICHUN
HUCIIOJIL30BAHU pacrnpocTpaHeHHE B
MIPUPOAHBIX HEKUBOW M IKUBOU
peCypcoB. MPUPOJIE.
[1IK-14 Cnoocoben
yCTaHaBJIUBATh
coJiepKaTelIbHbIE,
METOMOJIOTUYECKHUE U
MHPOBO33PEHUECKUE
CBA3M  INPEIMETHOMN
obyactu (B
COOTBETCTBUU c
npodunemM u ypoBHEM
oOydeHus) co
CMEKHBIMHU
Hay4YHBIMU
00JIacTAMU.
[IK-14.4 dopmupyer OP-9 OP-10
MEXIUCIUTIIMHAPHBI 0CO0EHHOCTH HCIIOIb30BaTh
€ CBiI3M B o0Oiactu HCIIOJIb30BAHUSA pe3yIbTaThl HAYYHBIX
OHOJIOTHM W XHMHH COBPEMEHHBIX JOCTHI)KEHUH B
Ha OCHOBE | HAYYHBIX JaHHBIX B poQeCCHOHAIBHON
WHTETpalMi Hay4yHO- | y4eOHOM Mpoliecce NEeATEILHOCTH.
HCCIIEN0BATEILCKON U
METOINYECKON
NEeATEILHOCTH
OP-11 OP-12
COBPEMEHHBIMH aHAJIM3UPOBAThH
MIPENCTABIEHUSIMH O | COBPEMEHHEIE HAyUHEBIE
IIK-14.5 monmmaer pel p v
3aKOHOMEPHOCTSIX JTOCTHI)KEHUS B
COBPEMEHHYIO o o
pa3BUTHUS pacTeHUH, MpeIMETHON 001acTH
XUMHUYECKYIO
<ADTHH Miha SKUBOTHBIX U
noI:: BOJ'I}}IIIOIJ_I pa, YeJI0BeKa;
yIo CUCTEMHBIMU
paccMatpuBaTth  BCE
MIPEICTaBICHUSIMH 00
MOJTyYEHHbBIE
OpraHu3aIuu u
pe3yiabTaThl B HX
(YHKITMOHUPOBAHUH
€IUHCTBE "u
KU3HH,; CTPOCHUHU U
B3alMOCBSI3H Hu o
CBOMCTBAxX
COOTHOCUTb HX C
o XUMHYECKAX
€CTECTBEHHOHAYUYHOU
N BEILIECTB; METOIaMH
KapTUHOW MHpa B
MTOTYdCHUS
LETIOM.
COBPEMEHHBIX
byHIaMEHTATBHBIX

3HAHUN




IIK-15 CnocobeH
OTpEeNIEIATh
COOCTBEHHYIO
TTO3HUITHIO
OTHOCHTEIBHO
JIMCKYCCUOHHBIX
npobJieM mpeIMeTHON
obnactu (B
COOTBETCTBUU C
npoduiemM u ypoBHEM
oOyueHus)
OP-13 OP-14 OP-15 wHaBeIKaMu
OcHOBBI pabOTHI € HaBBIKaMH cOopa u IOMCKa u
yueOHOM, yueOHO- 00pa0OTKN HAY4YHBIX | IEPBUYHOMN
METOOUYECKON U JIaHHBIX; HaBBIKAMH 00paboTKu
HAay4YHOU WCTIOJIb30BaHUS HAaY4YHOHN U HAy4YHO-
JUTEPaTypou, COBPEMEHHBIX HAYYHBIX | TEXHHYECKOU
T1K-15.3 BJIajiceT | MHTEPHET-PecypcaMu | JOCTHKEHUHU B yueOHO- | nuHpopMauu B
HaBBIKAMM IIOHCKa U BOCIIUTATEILHOM 00JIaCTM XUMHH H
MePBUYHOM npoiiecce onooruu,
00paboTKH Hay4YHOH METOAaMU
u Hay4HO- AKCIEPUMEHTATIBLHO
TEXHUYCCKOM U ICATEIBHOCTH,
nHpopmaruu B CTaTUCTUYECCKUMU
00J1aCTH XHMUH; METOJaMH aHaJIN3a
KOJIMYECTBEHHBIX
MoKazaresei s
peleHus
IMOCTABJICHHBIX
OMOJIOTUYECKUX U
¢buznyecko -
XAMHUYECKHX 3a]1ad.
OP-16 OP-17
[IK-15 .4 MetomamMu Hcnons30BaTh
00001IeHus KOMIIBIOTEpPHbBIE
OCYIIECTBIISIET
KPHTHUECKHH AHATHS COBPEMEHHBIX MIpOrpamMMsbl JIJIs
u CHETES HOBEHIIIMX aHaJIN3a TaHHBIX
TEOPETUUECKHUX CTaTUCTUYCCKUE,
uHpopMauu B o
O6TACTH XIMIIL 3HAHUM B 00J1aCTH METO/bI aHATIN3a
€IMHOTO KOMILIEKCa
€CTEeCTBECHHOTO ITHKJIA
JUCIUATLINH

2. O0beM AUCHMIUIMHBI (MOAYJIsI) B 3a4YeTHBIX EIMHUIAX C YKa3aHHEM KOJHYeCcTBa
aKaJleMH4YeCKMX YacOB, BBbIIEJEHHbBIX HAa KOHTAKTHYW padoTry o0y4yawmuxcsi ¢
npenogasarejieM (o BHIAM Y4YeOHBIX 3aHATHH) M HAa CaMOCTOAATEJIbLHYKW padory
00y4YaroIuXxcs:



YyeOHble 3aHATHS
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3. Cooepycanue oucuuniunovl (MOOyis), CHMPYKMYPUPOBAHHOE nO memam (pazdenam) c
YKa3zanuem OMmEe0eHH020 HA HUX KOJUYeCmed aKa0eMUuueckKux 4acoé u 6U006 y4ueOHbIX
3aHAmMuU.

3.1. Ykazanue mem (pazoenos) u omeedeHH020 HA HUX KOIUUECMEA AKAOEMUUECKUX UACO8 U
6U008 YUeOHbIX 3aHAMUIL, OPOPMIEHHBIX 6 86U MADIUYDL:

KonnuecTBo yacos 1o ¢popmam
OpraHu3aly 00y4eHus
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7 ceMmecTp
PacnipocTpaHeHHOCTh XUMHUYECKHUX JIEMEHTOB 9 6 8
Ha 3emiie. OCHOBHBIE TEOXMMHYCSCKHE ITHUKITBI.
I'unpocdepa. 2 4 8
ATtMmocdepa. 2 4 8
Pannanmonnoe usnyuenue. Buael. Jlo3sl. buonornueckoe 5 5 8
JIeHCTBHE.
3arpsi3HeHue oKpysKaroleit cpesl (atmocdepa, tutocdepa). 9 5 4
Buapl. Uctounnku. CiocoObl yTHIM3AIIUN OTXOOB.
3arpsi3HeHue okpyskatoiieit cpeasl (ruapocdepa). Bugst. 9 5 4
Ncrounnku. CiocoObl yTHIM3AIUU OTXO/I0OB.
HUTOI'O: 12 20 40

3.2. Kpamkoe onucanue codepcanus mem (pazoenos) OucCyuniuHsl

PacnpocTpaHeHHOCTh XMMHUYECKHUX JJIEMEHTOB

Ha 3emiue. OCHOBHBIE reoXMMHUYecKue HUKIbL [Ipenmer xuMum okpyxaromen cpensl. CBs3b C
JpYrUMU XUMHMYECKUMHU Haykamu. [IpoucXok/ieHHe XHMMHUYECKHUX JJIEMEHTOB. Murpanus
AJIEMEHTOB. 3aKOHBI PACIIPOCTPAHEHUS JIEMEHTOB. [ €OXUMHUYECKHE ITMKIIBI OCHOBHBIX JJIEMEHTOB.
OJIEMEHTHBIA COCTaB IIOYB. OpraHoMuHepajabHbIE COEIUHEHHS B IOYBaX. Kunapku.
OHepreTuyeckuii W MaTepuaibHbBId OanaHc Ouocdepbl. AHTPONOreHHOE BO3JEHCTBUE Ha
OKPYKaIOILYIO Cpeny.

I'mapocdepa.

XuUMHS 3JEMEHTOB KOHTHHEHTAJIbHBIX BOJ. CTpoeHue. PDusnyeckue MNpPOUECChl. XUMUYECKUE
nporeccol. Ocaxnenue kapoonatoB. JXKectkocts Boabl. Camoountienue. [Iporeccsl pacTBopeHus
TBEpJBIX BEIIECTB B MpupoaHbiXx Bojax. Illenoynocts mnpupoansix BojA. OKHCIUTETBHO-
BOCCTAHOBHUTEJIbHBIC Tporecchl B ruapocdepe. Kmaccudukanum npupogHsix Boa. Pusuko-




XUMHUYECKHE OCHOBBI OYMCTKM CTOYHBIX BOJ. bajaHc 3amacoB TIIaBHBIX MOHOB MOPCKOM BOJBIL.
AHTpOHOFCHHOe BOSHCﬁCTBHe Ha I'JIaBHBIC UOHBI B MOpCKOﬁ BOJC.

Atmocdepa.

DOoTOXMMHUYECKUE TPOIecCHl B arMocdepe. PeaknmoHHas CIIOCOOHOCTH CIICIOBBIX BEIISCTB B
atmocepe. CocraB atmocdepbl. Ctpoenne. Pusnyeckue mnporecchl. CoilHeuHass paguaius.
OHeprusi pa3nu4HbIX BUAOB HM3nydeHus. O30H. [lapHukoBeni 3¢dexr. [lucnepcHbie cuctembl B
atmocepe. Cwmor. IlpeBpamienue opraHuyeckux coequHeHHil B Tpomocdepe. Mcrounuku
3arpsiI3HEHU I

Pagnanuonnoe uzinyuenue. Buapl. lo3bl. buosnoruveckoe geiicteue.

Ennnunel uzmepenus. Bunbl 1o3. buonorundeckoe nencTBue. 3aKOHbI PaJMOAKTUBHOTO pacmnaja.
AHTpPOIIOT€HHbIE HCTOYHUKH MOHU3UPYIOIIETO U3JIy4EHUs

3arpsizHeHue OKpYy:kawueii cpeabl (atmocgepa, aurocdepa). Buabl. Uctounuku. Crnocodbl
YTHJIM3AIUH OTXO0/10B.

OcHOBHbBIE UCTOYHUKU U 00beMbl 3arps3HeHnil. Kcenoonoruku. IlyTu mocTymieHus XUMHUYECKUX
BCIICCTB B OpraHu3M YCJIOBCKA. YcnoBus II€I>'ICTBH$I XUMHUYCCKUX BCHICCTB Ha JKUBOU OpTraHu3M.
MexyHaponHas JesTebHOCTh B cdepe oxpaHbl OKpyxkarouieil cpeasl. IlpoGiema oTx010B U
BO3MOYKHBIE MYTH €€ MPEOJI0JICHHS.

3arpsizHeHue okpy:kawuei cpeasl (rugpocdepa). Buapl. UcTounuku. Criocodb! yruau3anuu
O0TXO0/I0B.

3arpsizHeHue okpyxkaromei cpeabl (ruppocdepa). Buabl. Hctounmku. CrnocoObl yTHUIH3AIUU
OTXOJIOB.

4.  TIlepeuyeHb y4eOHO-MeTOAUYECKOT0 o0ecriedeH s AJIsl CAMOCTOSITE/ILHOI padoThI
o0yyarommxcsi Mo JMCHHIINHE

CamocrosTenbHas paboTa CTYIEHTOB sIBIseTcs 0co0o0il ¢opMol opraHuzanuu y4eOHOro
npoiiecca, MpeaCTapyIsomas co0ol MIaHUPyeMY0, TO3HAaBaTeIbHO, OPraHU3allMOHHO U METOINYECKU
HaMpaBIIEMyI0 JESATEIbHOCTh CTYJAEHTOB, OPUEHTHPOBAHHYK0 Ha JOCTH)KEHHE KOHKPETHOIO
pe3ynbTaTta, OCYIIECTBIIEMYI0 Oe3 mpsMoil momoru mpernonaBatena. CamocrosrensHas paboTa
CTYZICHTOB SIBJISIETCS COCTAaBHOM YacThio y4eOHON paboThl M HUMEET LEeJbI0 3aKpeIuieHHe |
yriayOieHue MOJyYeHHbIX 3HAHWW M HABBIKOB, MOMCK U NMPHOOpETEHHE HOBBIX 3HAHWM, a Takke
BBINOJIHEHHE Y4YeOHBIX 3a/JaHUM, IMOATOTOBKY K MPEACTOSIIUM 3aHATUSAM M 3k3amMeHy. OHa
IpelycCMaTpUBAeT, Kak MpaBHJIo, pa3paboTKy pedepaTroB, HaMMCAaHHUE JOKJIAJIO0B, BBIIOJHEHUE
TBOPYECKUX, UHIUBHUIyaJbHBIX 33JaHUI B COOTBETCTBUHU C Y4€OHOH MpOrpaMMoi (TeMaTH4eCKUM
IUTAHOM M3Y4YeHMs] JUCHMIUIMHBI). Tema 1 Takoro BBICTYIJICHUS MOXET OBITh MpeIokKeHa
npernojiaBaTesieM MM M30paHa caMUM CTYJEHTOM, HO MaTepHajl BBICTYIUIEHHS HE JIOJDKEH
nyOiaupoBaTh JIEKUMOHHBIM Marepuan. PedepaTuBHBI MaTepuan CIyKUT JONOJHUTEIbHOU
uHpopmanueit Uit paboThl Ha MPAKTUYECKUX 3aHATHSIX. OCHOBHAs Lielb JAaHHOTO BHJA PabOTHI
COCTOHUT B O0YYEHHH CTYJEHTOB METOJAaM CaMOCTOSITeNIbHOI paboThl ¢ yueOHbIM MaTepuanoM. Jlis
MOJHOTHl YCBOGHHS TEM, BBIHECEHHBIX B TpaKTUYeCKHe 3aHATHsA, TpelOyercs pabota ¢
nepporcrouHrkamMu. Kypc mpeaycmaTpuBaeT  caMOCTOSTENbHYIO  pabOTy  CTYIAEHTOB  CO
creuuanbHoOM  nuTeparypoil. Cienyer OTMETHTb, YTO CaMOCTOsITElIbHas padoTa CTYAECHTOB
pe3yibTaTUBHA JIMIIb TOTJAa, KOTJa OHA BBINOJHAETCS CUCTEMAaTUYECKH, IUTAHOMEPHO U
LIEJIEHAIIPaBJIEHHO.

3amaHus IS CAaMOCTOATENLHON paboOThI MPEeIyCMaTPUBAIOT MCIIOJIb30BAaHNUE HEOOXOIUMBIX
TEPMUHOB U MOHATUH MO mpobiematuke Kypca. OHM HaleIMBAIOT Ha MPAKTUYECKYIO paboTy 1o
INPUMEHEHHI0 M3y4aeMOro MaTepuaia, MOouck Oubiamorpaduueckoro mMarepuana M 3JIEKTPOHHBIX
UCTOYHHUKOB MH(OpMAINH, WUTIOCTPATUBHBIX MaTepHalIOB. 3a/laHus [0 CaMOCTOSATENIbHOW paboTe
JAIOTCSI IO TeMaM, KOTOpbIe TPEOYIOT JOTMOTHUTEIHHON MPOPaOOTKHU.

OO0umii o0beM caMOCTOSTENbHONH paboThl CTYJEHTOB IO JAMCLUMIUIMHE BKIIIOYAET
ayJUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOATENBbHYIO paOOTY CTY/IEHTOB B TEUEHHE CEMECTPA.

AynuTOpHas caMoCTOsITeNIbHasi paboTa ocylecTBIseTCsl B (popMe BBIOTHEHHUS TECTOBBIX
3aJJaHU{, THCBMEHHBIX IPOBEPOYHBIX PAOOT MO IUCHMIIIMHE. AYAMTOpHAs CaMOCTOSTENIbHAs
pabota obecriedeHa 6a30i TECTOBBIX MaTEPHAJIOB IO pa3ieaM JUCIUTUIUHBL



BHeaynuropHas caMmocTosiTenbHasi paboTa oCcymecTBIseTcs B (hopmax:
- TOJATOTOBKM K YCTHBIM ONpocaMm, K JOKIaay, KOHTPOJIbHOH paboTe, 1abopaTOpHBIM
paboTtam.

Mamepuanwt, ucnonv3yemole 011 MEKYULe20 KOHMPOJiA YCHEBAEMOCHIU
odyuarowuxca no oucyuniune

KonTtpoabnas padora
KonTponbhas paboTta npoBouTCs B MUCBMEHHOI opme.

BapuanT 1

1. Paccuntars MOJISIpHYIO (MOJIB/J1) B MAacCOBYIO (T/J1) pacTBOPUMOCTH Cynbdara

KaJIBLIMS, €CIIN HP(CaSO4):2,5*10'5.

2. B duem paznuune eAMHUI] U3MEPEHHS] MOHU3UPYIOIIETO U3TYyYEHUs: 3UBEPT, PEHTIeH, 09p (Kpome
UX YUCIIEHHOTO COOTHOIICHHUS).

3. Kparkast xapakTepuCTHKa XMMAYECKOTO COCTAaBa JIUTOC(EPHI.

4. [uki o30Ha.

5. IIpoueccsl BBIBETpUBAHNS MATEPUHCKUX TOPOJ.

6. Berurcimre ’KeCcTKOCTh BOBI, 3Has, uTo B 500 11 ee comepxkurcs 202,5 r Ca(HCO3),.

Bapuant 2

1. Cmemanu 500 ma 0,002 M pactBopa xsopuaa 6apust u 500 ma 0,001 M pactBopa cynbdara
Kaius. Beimajer nu B 3TUX yCIOBUSIX 0CaloK Cynbdara 6apus?

ITP(BaSO4)=1,1*10"°,

VYcioBue 00pa3oBaHUs OCAJAKOB: MPOU3BEACHHE KOHLEHTPAILMM HMOHOB JIOJDKHO OBITh OoJiblie
IIPOU3BEIEHUS PACTBOPUMOCTH

2. OCHOBHBIE COCTaBIJISIFOIIME €CTECTBEHHOIO HMOHU3MPYIOIEro H3JydyeHus. buonorumueckoe
JICHCTBHE.

3.CoctaB npupoaHbIX BoJl. OCHOBHbIE (PU3MKO-XUMHUYECKHE COCTABIISIOIINE.

4. T'azoBbiii cocTaB. CTpyKTypa aTMOC(hEpHI.

5. Tsoxenble metasl. Mctounnku noctymieHus. OcoOeHHOCTh OMOJIOTHUYECKOTo ISHCTBUS CBUHIA
U PTYTH.

6. Uemy paBHa >xecTKOCTb BoAbl, B 100 11 koTOpO# conepxurcs 14,632 r runpokapOoHaTta Maruus?

Bapuanr 3

1. BeraucnuTh KOHIIEHTPALMIO HOHOB BOJI0poia, eciu pH pactBopa paseH 5,28.

2. ®U3UKO-XUMHUYECKHE CBOMCTBA MTPUPOIHBIX BOJ.

AHTpPOTIOTEHHOE XUMHYECKOE BO3ACHCTBHE Ha Teoc(hepHbIe 000IOUKH.

3. MuHepanbHasi COCTaBIISIOIIAS TOYBHI.

4. OcHOBBI KJ1acCU(UKALIUYA MUHEPAJIOB.

6. Berurciute )ecTKOCTh BOJIBI, 3Has, uTo B 500 11 ee comepxkutcs 22,5 r Mg(HCO3),.

Bonpocwl 012 noozomoexku Kk ycmuomy onpocy

1. Yro Ha3zwBaroT mouBoii? KakoBsl €€ riobanpHbie PyHKITUN?

2. Yro Takoe rymyc? KakoBbl €ro OCHOBHbIE KOMIIOHEHTHI?

3. Uro Takoe TYMHHOBbIE M (DYyJIbBOKHCIIOTHI, YeM OHH oTimdarcsi? B uém 3akmouaercs ux
¢yHKIMYU B TouBe?

4. B uém 3aximrovaeTcsi OMoreoxuMmuueckasi posib rymyca?

5. Kak onpezenstor konuuecTBo rymyca B nouse? Ha uém ocHOBaH MeTOA ONpeieneHus rymyca?

6. OxapakTepu3yiiTe COCTaBHBIC YAaCTH MMOYB: IIOYBEHHBIA PACTBOP, TOYBEHHBIN BO3IYX U TBEPAYIO
¢a3zy mous.



7. YKaxxuTe OCHOBHBIE PA3JINYUS MEXK1Y OPraHMUECKUMH OCTaTKaMU U TYMYCOM.

8. Kakue 3JIEMEHTHI HauOomee aKTHUBHO BOBJICKAIOTCS B OMOXMMHYECKHIA
KpyroBOpPOT u KaKue SBIISIOTCS Haubomee UHEPTHBIMU? Paccmotpute
KJIACCU(UKAIIMIO 3JIEMEHTOB IO HHTCHCUBHOCTH WX BOBJICUCHUSI B OMOXMMHUYECKUN KPYroBOpoT. B
KakuXx (popmMax HaXOJUTCS KUCIOPO/I, BbIIEISIEMbIi )KUBBIMU OpraHU3MaMu B ITouBe?

9. Kakue ycnoBusi HEOOXOIUMBI ISl POTEKAHUS MTPOILIECCOB ACHUTPUDUKAITIN?

10.PaccmoTpuTe BHYTPUIIOUBEHHbIE OHOr€OXMMUYECKHE LHKIBI Ta30B, OCYIIECTBISAIOIINECS
OaKTepHabHBIMU CHCTEMaMH.

11.B kakux mo4Bax mpoaynupyercs Hanodombiiee koaudecTBo CO,?

12 VI3noxuTte mNpeacTaBieHUs O JBYX TIJIaBHBIX TIpynmax creuuUYeckux OpraHuuecKHx
COCIMHEHUI B IIOYBAX.

13.Kakue paBe NPOTUBOIOJIOKHO HampaBieHHble (YHKIUU BBIMOIHSIET TyMYyC TIOYBBI IIO
OTHONICHHIO K PACCESTHHBIM MeTayiam?

14 KakoBa oO0Omass HampaBJICHHOCTh OHMOTCOXUMHUYECKOW TpaHCPOpMAIMM MHUHEPAITBHOTO
BEIIECTBA MOYBHI?

15.Ha3oBuTe raBHBIE 3aKOHOMEPHOCTU TMEepepachpenesieHUs] TsDKENbIX METAIOB NP
OMOreOXUMHUYIECKON TpaHCHOPMAIIUA MUHEPAITBHOTO BEIIECTBA TTOYBHI.

16.KakoB MexaHuU3M (QuKcalud M30BITOYHBIX MacC TSDKENBIX METAUIOB W ONHM3KUX WM
MOJIMBAJICHTHBIX 3JIECMEHTOB B TIOYBaX?

17.Kakue nanHble HEOOXOIUMBI, YTOOBI PaccCUMTaTh COJEp:KaHHWE TOTO WM MHOTO AJIEMEHTa Ha
eJIMHHILE TUTOMAH (B I/M% Wi T/KkM°)?

18.Kakoe 3HaueHue asst 6MOThI UMeeT Oy(PEepHOCTh MOYBBI?

Tecmoevie 3a0anusn

Tema I'mapocdepa
1. N3 obmreit maccsl ruapochepsl A0S MPECHBIX BOJ COCTABIISET:
a) mo 1%
0) ot 2 10 5%;
B) 1o 20%;

T) ot 20 o 30%;

1) ooxee 30%.

2. K rimaBHBIM HOHaM, 707151 KOTOPBIX B JFOOBIX MPUPOAHBIX TOBEPXHOCTHBIX BO/IAaX MPEBBIIIAET
95% ot obmell mMacchl KaTHOHOB WM AaHHUOHOB, OTHOCSTCS CIIEAYIOIIME TPYIIbl aHUOHOB M
KaTHOHOB (BbIOEpUTE MPaBUIBHBIN HA0OP):

a) Na*, K*, Ca®*. Fe*":

B)  Na',K', Ca®", Mg*";

r) S0,%, CI, HCO,, C03%, NO5™

m S04, CI',HCO3, CO5”, HoPO,

3. Kak mpaBmIIbHO Ha3bIBAlOTCSI MOPCKHE BOJBI B COOTBETCTBHU C KiaccH(UKanuend MpUpOTHBIX
BOJ, pa3padoranHoil O. A. AnekuHbIM?

a) cynb(aTHO-KAIBIMEBBIE, 3-11 TPYIIIHI;
0) cynb(aTHO-HATPUEBBIE, 3-1 IPYIIIIHI;
B) XJIOPUAHO-HATPUEBBIE, 3-1 TPYIIILL;

r) KapOOHaTHO-HATpUEBBIE, 1 -i TPYIIIBI;
) KapOOHATHO-KaJIbLIUEBbIE, 4-1 TPYMIIbL.

4. Kakue nHaOopsl 3HaueHUl pH COOTBETCTBYIOT aTMOC(HEPHBIM U IOBEPXHOCTHBIM BOJaM,
HaxozsamuMes B paBHoBecuu ¢ COy atMocdepbl U KaldbIMTOM, IIPU YCIOBHUH OTCYTCTBHS APYTUX
IIpUMECEH, OKa3bIBaIOIIMX BIMSHUE Ha KUCJIOTHO-OCHOBHOE PABHOBECHE B IPUPOIHBIX BOAAX?

a) 6,0 u 5,6;
0) 6,0u 7,0;
B) 4,5u 8,3;

I) 5,7n8.3;



1) 7,0 7,0.

S. 3HaueHue 1EI0YHOCTU IPUPOIHBIX BOJ ONPEAENAETCS CYMMOM KOHIIEHTpAIil HOHOB:

a) AQHUOHOB M KATHOHOB;

0) AQHUOHOB;

B)  CO0s”u S04,

r) HCO3', OH u ynBO€HHOM KOHIIEHTpAILlUX C032';

1) HCO3', OH u ynBoeHHOH KOHIIEHTpallUU SO42‘

6. Kakum wmoxer OBITH cofep)KaHHE pPAcTBOPEHHOIO KHUCIIOpOJAa y JHA OKeaHa B
mo0oe Bpems roja’?

a) IIPUMEPHO TAKOE K€, KAK Y IOBEPXHOCTH;

0) cocraBisieT 50-70% OT 3HaYCHMH, SABIAIOLIMXCS PABHOBECHBIMU I COOTBETCTBYIOIIMX
YCJIOBUIA;

B) B 1,5 pa3a Gosblie, 4eM y IOBEPXHOCTH;

r) COOTBETCTBYET  PABHOBECHBIM  3HAUEHUSIM, OTBEYAIOIIMM  JaHHBIM  TeMIlepaType
U J1aBJICHUIO;

1) PaBHO HYIIIO.

7. Kakoe u3 yrBepxaeHuil MpaBUIbHO XapaKTEpU3yeT IPYHTOBBIE BOJIbI?

a) 30HBl paclpOCTPaHEHUs] U BO3MOXKHOI'O 3arpsi3HEHHs TPYHTOBBIX BOJ HE COB-
1a/1a10T;

0) IPYHTOBBIE BOJIbI HAXOJATCS B 30HE a’pallMyd U JISKAT MEXIY JBYMs BOJOYHOPHBIMU
CJIOSIMU;

B) I'PYHTOBBIE BOJIbI OTHOCSATCS K HAIIOPHBIM MOA3EMHBIM BOAAM;

r) OCHOBHYIO OMACHOCTb IS 3arPs3HEHUSI TPYHTOBBIX BOJ| COEIMHEHUSIMHU TSKENBIX METAJIIOB
IPECTaBISIOT BIOPOCH! aBTOTPAHCIIOPTA,

1) IPYHTOBBIMH Ha3bIBalOT IMOJ3EMHbBIE BOJbI, PACIOJIOKEHHbIE HAa IEPBOM OT IOBEPXHOCTU
3eMJIM BOJIOYIIOPHOM CJI0€, UIMEIOLIEM 3HaYUTENbHYIO IUIOLIA/(b PACIPOCTPAHEHUS.

8. Bri6epute npaBusibHbIA HAOOP KaTHOHOB, ONPEAEISIONINM )KECTKOCTh IPUPOJIHOMN BOJIBI:

a) Na*, K*, Ca®";
6) Fe?*, Ca**, Na";
B) Ca2+, Mg2+;

T) Na', K;

m  Ca* Na'.

9. Kaxoe u3 yrBepaeHH HEMPaBUIIbHO XapaKTepu3yeT apTe3naHCKUe BOAbI?

a) 30HBI PaCIIPOCTPaHEHUSI U BO3MOXKHOTO 3arpsi3HEHHUs apTe3MaHCKUX BOJ HE COBIIA/IAI0T;

0) apTe3naHCKUe BOABI HAXOMATCSI MEXKAY NBYMS BOIOYIIOPHBIMU CIOSIMU;

B) apTe3MaHCKHUE BOJIbI Yallle BCETO OTHOCATCS K HAIIOPHBIM MOJI3EMHBIM BOJIaM;

F) OCHOBHYI-O OITIAaCHOCTHb IJIsd 3an$[3HeHI/I$I apTCSI/IaHCKI/IX BO COCAUMHCHUAMHN TAXKCIIBIX
METAJIJIOB MPEACTABISIOT BEIOPOCH! aBTOTPAHCIIOPTA;

1) apTe3HaHCKUE BOJbI MOTYT UMETh Pa3JIMYHbINA COJIEBOM COCTAB.

10.CkonbKO MT' THAPOKApOOHAT-MOHA COACPKUTCS B KAKIOM JHTPE BOJBI, €CIIU €€ MIEIOYHOCTh
paBHa 1,5 ¢ 107 mons/n 1 pH="7?

a) 91,5 mr/m;

0) 1,5 mr/m;

B) 1500 mr/m;

T) 105,0 mr/m;

1) HEOOXOIUMBI  JTOTIOMHUTENBHBIE CBEJCHUS O KOHIIGHTPAIMSIX HWOHOB  IIEJIOYHBIX
METAJIJIOB B PacTBOPE.

11. Yo siBnsieTcsi OCHOBHBIM HCTOYHUKOM PACTBOPEHHBIX B MOPCKOI BOJIE METAILIOB?

a) MOCTYIUICHUE METAJJIOB B MOPCKYIO BOJY M3 aTMOC(EphI M C pEYHBIM CTOKOM

0) marmMatuueckuii Girrona

B) PyJHOE BEIIECTBO METAIIOHOCHBIX OCAJIKOB MOPCKOTO JTHA

T') QHTPOIIOTEHHAs IEATEIIEHOCTh

12. Mopckast Bojia IO COZIep KaHHUIO B HEH TJIaBHBIX HOHOB TPE/ICTABIISIET COOOIA:

a) KOHIICHTPUPOBAHHBII PacTBOP

0) pa30aBIlIeHHBII pacTBOP



B) KOJUTOMTHBIN pacTBOP

T') CYCIICH3HIO

1) SMYJIBCUIO

13. Beicokre CKOpPOCTH 0CaIKOHAKOIUICHUS B OKEaHaX MOTYT OBITh CBSI3aHEI C:

a) BBICOKUMH CKOPOCTSIMH MOCTYIUICHUS MUHEPAJIOB C KOHTUHEHTOB

0) BBICOKUMH CKOPOCTSIMH MTPOAYLIMPOBAHUS MUHEPATIOB OMOIOTHUECKUMH areHTaMH
B) TUIPOTEPMAIILHBIMU PAaCTBOPAMH, Pa3HOCSIIUMU PYIHOE BELIECTBO, OCEIAIOIIEE HA OKEaHCKOE JTHO
14. BbIHOC 13 MOPCKO# BOABI CyIb(paT — HOHOB CBSI3aHO:

a) ¢ oOpa3zoBaHMEM OTJIOKEHUH MUPUTA HA MOPCKOM JIHE

0) ¢ 6akTepuaIbHBIM BOCCTAHOBICHHEM CYJb(})AT — NOHOB B CYIb(UIBI

B) ¢ 00pa3oBaHUEM OTJIOKEHUH TUIICA HA MOPCKOM JIHE

15. TIpyuunHO# MOCTOSIHCTBA MOHHOTO COCTaBa MOPCKOMW BOJE SIBJISIETCS ...7

a) MOpCKasi BOJa SIBJISIETCSI OTPOMHBIM Pe3epByapoM

0) TJIaBHBIC HOHBI UMEIOT B MOPCKOM BOZIE OOJIBIIIME BpeMEeHA MTPEObIBAHHS

B) IVIaBHBIE HOHBI UMEIOT B MOPCKOH BOJIE KOPOTKHE BpeMeHa MpeObIBaHuUs

16. B mpupoaHbIX BoJaX IPUMECH MOTYT OBITh B CIIeIyIOIIEM (Pa30BOM COCTOSHUM:

a) TBEPJOM U raz000pa3HoM;

0) ra3000pa3HOM M KOJUIOMIHOM;

B) TBEPJOM U PACTBOPUMOM;

') TBEPIOM, KOJUIOUJHOM U PaCTBOPUMOM

17. HazoBuTe TpymIly OCHOBHBIX IPOLIECCOB, YYACTBYIOUINX B (POPMUPOBAHUN XUMHUYECKOTO COCTaBa
MIPUPOIHBIX BO/I.

a) MexaHnueckue, GU3nIecKue, XUMHUIECKHe

0) husnueckue, XuMUYECKHE, OMOJIOTHYECKHE

B) OMoOJIOrHyecKe, MEXaHu4eCK1e, XuMHUECKUe

18. Beibepure rpymniy OCHOBHBIX HOHOB XUMHUYECKOI'O COCTaBa MPUPOAHBIX BOJ.

a) Kr, Mgz, Zn>, Al*, PO#-, Cl-, HS

0) Na, Ca>, Fe*, Niz, SO+, CO3*, SiOs*

B) K*, Na", Ca>, Mg*, Cl-, SO4*", HCO3

19. CanuTapHas OlleHKa KayecTBa BOJIbl yCTAHABIMBAETCS HA OCHOBAaHUM COJIEP/KaHUS B HEM:

a) paCTBOPEHHBIX ra30B, OPraHUYECKHUX BEIIECTB IPUPOIHOTO MPOUCXOXKICHNUS, B3BEILICHHBIX BEIIECTB,
KOJUIOUIHBIX COEIMHEHUM

0) MOHOB TSKEJIBIX METAJUIOB, YIEMEHTOPIaHNYECKUX COCTUHEHNU, HEQTEIPOAYKTOB,
HOJIMXJIOPUPOBAHHBIX OU()EHIIIOB

B) aMMOHHIHOTO a30Ta, HUTPUTOB, HUTPATOB, JIESTKOOKUCIISIEMbIX OPIraHUUECKUX COEIMHEHHUH

20. K xuMH4yeckrM MOKa3aTessiM KauyecTBa MPUPOAHBIX BOJ OTHOCST:

a) aKTHBHAsI peaKus BOJIbl, IPO3PAYHOCTb, OKUCIIEMOCTb, BKYC

0) OKUCIISIEMOCTb, LIBETHOCTD, )KECTKOCTh, TEMIIEPATypa

B) KUCJIOTHOCTh, AKTHUBHAsI p€aKLUs BOJIbI, IEIOUHOCTD, )KECTKOCTh

21. Boas! MupoBoro okeaHa COCTaBIISIIOT ... JOJIFO OT OOILUX 3a11acoB BOJbI?

a) 55%; 6) 65,9 %; B) 78 %:; 1) 83,4 %; 1) 96,5 %

22. HazoBute Tpymily OCHOBHBIX MPOILIECCOB, YYaCTBYIONINX B (POPMHUPOBAHIH XUMHUYECKOTO COCTABA
MOBEPXHOCTHBIX BOJI:

a) TEIUIOBBIE, TUIA3MOXUMHUYECKUE, KPHOTEHHBIE

0) busmueckne, XUMUIECKHE, OMOJIOTHYECKHE

B) TEPMOS/IEpPHBIE, ByJIKaHMYECKHE, (PU3UKO-XUMUIECKHE

23. Kak u3MeHseTcs XMMUYECKUI COCTaB BOJ IIPU MPOCAYUBAHUY €€ Uepe3 YEPHO3EMHbIE, KAllITAHOBbIE
WIN COJIOHIIEBATHIE TIOYBbI?

a) YMEHBILIAETCsl COJIEPKAHNE HEOPTaHUUECKUX HOHOB

0) yBEeIMUMBAETCS COAEPIKAHNE OPIraHUYECKOIo BELIECTBA

B) YBEJIMYHUBAETCS COJEPKAaHUE HEOPraHUYECKUX UOHOB

24. HazoBuTe riaBHbIE HOHBI MOPCKOW BOJIBI:

a) Na*, Mg~, Cl, SO4*

0) K+, Ca», HCOs3", NOsz

B) Fe*, Ba>, COs™", HSIiO



Bonpocwt ons yueonoii ouckyccuu
Tema Paguannonnoe usnydenue. Buapl. J[o3b1. Buonorunueckoe neiicteue

Uto Takoe HOHU3UPYIOLIEE U3TydeHue?

UYem otnnuarorcsi GOTOHHOE M KOPITYCKYJISIPHOE U3ITYUCHUs?

Kakue Buabl GOTOHHOTO U3Ty4eHUs Bbl 3HaeTe?

Kakue Buabl KOPIYCKYJISIPHOT'O U3JIy4€HHUs Bbl 3HaeTe?

Yem oTnnyaroTCs NEPBUYHOE U BTOPUUYHOE MOHU3HUPYIOLIEE U3JyueHue?

B kakux enuHunax 00ObIYHO U3MEPSIIOT SHEPTUIO MOHU3UPYIOLIUX YaCTHILL?

[aiite omnpeneneHuss MOHATUMN: MIOTOK MOHMU3UPYIOIIMX YACTHL], IUIOTHOCTh IIOTOKA
VMOHM3UPYIOLUX YACTHUL], IOTOK YIHEPIUU HOHU3UPYIOLIET0 U31yYEHHS, INIOTHOCTh [TOTOKA SHEPTUU
MOHU3HPYIOLIETO0 HW3JIy4EHUs, NOTJIOMIEHHAs /J03a H3JIyYEHHUs,, MOUIHOCTh IOIVIOIIEHHON J103bl
U3y4YCHUs, OKBHBAJCHTHAas 11032, OJ(QEKTUBHAS OKBUBAJCHTHAs 1032, KOJUICKTHBHAA
s dexTBHAS PKBUBAJICHTHAs 7032, PAAHALIMOHHBIN pUCK. B Kakux enMHMIIaX U3MEPSIOTCA ATH
BEJIMYUHBI?

8. Uem oTnuYaroTCs MPOTOHBI OT HEUTPOHOB? M3 yero ckiiabIBa€TCsl MaCCOBOE YMCIIO HYKIUAa?
Uro Ttakoe wuzoTombl, H300appl u wu3otonbl? [lpuBeaure npumepsl. IIpuBeaure npumep
«TEHETHYECKOI» CBSI3U MEXY MOCIIEI0BATEIbHO PACaJal0IIUMUC HYKINIaMU

9. Yro Takoe aKTUBHOCTH, IOCTOSIHHAS paclaja, Mepro/ Moaypaciaza, cpennee Bpems xu3Hu? B
KaKUX €IUWHULIAX H3MEpAIOTCA 3TU BenuuuHbl? Kakue dacTHble cllyyau MOCJIEA0BATEIbHOTO
PaaMOaKTUBHOTO pachaja MOIJIM HMMETh MECTO M COOTHOIIEHHE KaKUX BEIMYMH OIpeAesiserT
KaXJIbIM U3 3TUX cinydyaeB? Kakue CylecTByOT BUJIbl paIMOAKTUBHOTO pacnaja’?

10. KakoBbI OCHOBHBIE €CTECTBEHHBIC MCTOYHHUKHA HOHU3HUPYIOIMX H3IYYCHHH B OKpYXKaromien
cpene?

11. Yto Takoe «paaMOAKTUBHBIC PAIbI», KAaKOBa MX pPOJIb B 0Opa3soBaHUM HMOHU3UPYIOLIMX
M3JIy4YCHUH Ha HAIlleH IIJIaHeTe.

12. Kakue paTnoHYKJIAIBI BHOCAT OCHOBHOH BKJIAJ] B MOHU3HUPYIOIIee H3TydeHUE Ha 3emiie?

13. KakoBbl OCHOBHBIE€ AHTPONOICHHBIE MCTOYHMKH HOHM3MPYIOIUX U3IYYCHHH B OKpYKarolen
cpene?

14. Kakue sBineHHs 00yCIOBIMBAIOT BO3HMKHOBEHHE MPHUPOJHOrO paauoakTuBHOro Qona? Bam
HE0OXO0JIMMO BbIOpaTh KOHCTPYKIMOHHBIM MarepHall KOCMHMYECKOrO ammapara JUisi MOJIETOB B
o0acTu pagualMoOHHbIX MosicoB 3emin. Kakue faHHbIE BBl 3aIIPOCUTE U IOYEMY?

NoakowhE

15. HeoOxoaumo BBIOpATh HAIMOJIHUTENb JUISt CTPOUTEIBHBIX MaTepHuaoB.
BapuanTsr: 3oma  TOII, nakd  (apgpopoBoro  Mpou3BOJICTBA, LJIAKH
KOMOMHAaTa [[BETHBIX MeTaJuIoB. Baie pemenue? Kakue nonosHuTenbHbIE CBEIEHNUS HEOOXOUMO
3apOCUTH?

16. ITouemy onpeneneHne BO3pacra mo*2C HENIPUMEHHNMO K OTHOCHUTEIIBHO

MOJIO/IBIM MaTepuaiaM OMOTEeHHOT'O MTPOUCXOKICHUS?

17. B ueM 3aKi1t04€HBI MUIIOCHl 1 MUHYCHI aTOMHOM 3HEPreTUKH.
18. buonorudeckoe neiCTBUE PAIUOTPOTEKTOPOB.

19. CpaBHHTE €IMHUIIBI PATUAITHOHHOTO U3TYICHHUS.

20. CpaBHHTE 1036l PAAHAIMOHHOTO U3TyYEHUSI.

Temwt 0oknaoos

Tema 3arpsasHeHue okpy:xkawileid cpeabl (ruapocgepa). Buabl. Uctounnku. Cnocodbl
YTHJIN3alH OTXO0J0B.
1. Bognsle pecypcbl YIbSHOBCKOM 00acTu.
DKOJIOTHYEeCKH Ha/130p 32 BOJI0EMaMHU T'. YJIbSTHOBCKA U 00JIaCTH.
KadecTBO IMTHEBOI BOIBI U DHIEMHUYECKHE 3a00JieBaHUs I'. YJIbIHOBCKA U 00JIACTH.
DKkonoruyeckue mpoodiaemsl BogHOro Oacceiina p.Bonra.
Tsoxenple MeTabl, UX TOKCHYHOCTh U MUTPALMs B IPUPOAHBIX BOJAX.
Muposoii OkeaH ¥ paAl0aKTUBHOE 3arpsi3HEHHUE.

ok w



7. MupoBoii OkeaH ¥ 3arps3HEHHE OTXOJaMU XUMHUYECKOTO OPYKHSI.
8. CBepXKpUTHUYECKOE COCTOSIHHE BOJBI U €€ CBOICTBA.
11. MeToapl onpeCHEHHUsI MOPCKOW BOJIBI.
12. MupoBoii okeaH | 3arpsi3sHeHrEe HE(PTAHBIMU OTXOaMHU.
13. TemioBoe 3arpsi3HEHUE BO/IBI.
14. CanuTapHble yCIOBHUS CIIycKa CTOYHBIX BOJI.
15. CoBpeMeHHbIE METOBI MOJATOTOBKH MUTHEBOU BOJBI.
16. OKuCIUTENHHO-BOCCTAHOBUTEILHBIE MPEBPAICHUSI PTYTH B IPUPOAHBIX BOJIAX U UX POJb
B ee II00AIbHOM OMOT€0XMMHUYECKOM IIHKIIE.
17. KoHnenius poyii COCTOSIHUSI METAJVIOB B UX MHUTPAIid, OMOJOCTYITHOCTH U TOKCHYHOCTH
JUIS1 BOJHBIX OPTraHU3MOB.

Tema 3arpsisHeHue okpyxawomeid cpeabl (atmocdepa, Jgurtocdepa). Buabl
HUcTrounuku. Crioco0bl yTHIAM3AIMUA OTX010B.

1. Du3NKO-XUMUYECKHE MCTOABI HCCICA0OBaHUA COCTOsAHHUA OKPY)KaIOH_[eﬁ CpCabl.

Xpomatorpadus.

2. DuU3NKO-XMMHYECKHE METOJIbl HCCIEeIOBAaHUS COCTOSHHUS OKpyKaroled cpeasl. Macce-
CIIEKTPOMETPHS.

3. DU3UKO-XUMHUYECKHE METOAbl  HCCIEJOBAHMSI  COCTOSHHUS  OKPYXKAaIOleH  Cpefbl.
IToreHMomMeTpU.

4. DU3UKO-XUMHUYECKHE METOAbl  HCCIEJOBAHMSI  COCTOSHHUS  OKPYXKAaIoleH  Cpefbl.
OKCTPaKIIMOHHO-()OTOMETPUUECKUN METO]T OTIPEIETICHUS BEILIECTB.

5. DU3UKO-XUMHUYECKHE METOJbl HCCIEAOBAHUSA COCTOSIHHMSI OKpYKaroluend cpeabl. Meton
MEYEHbIX aTOMOB.

6. DuUBNKO-XMMHYECKHE METOAbl  HCCIEAOBAHMUS  COCTOSHUS  OKPYXKAIOLIEH  Cpeibl.
KavecTBEeHHBIN 1 KOJTMYECTBEHHBIN aHAJINU3.

7. Meroapl yTUIHM3AIMH IPOMBIIIIIEHHBIX H OBITOBBIX OTXO/IOB.
Xumust atMmocepsl. 3arps3HUTENN aTMOChEphl U TPorochepsl.

8. Xumus mutochepsl. CocTosiHEE TPUPOIHBIX pecypcoB Poccun.

9. IIpobnema penupKyJISIHH HIEMEHTOB B 3¢€MHOM KOpe.

10. 3arpsi3HeHre OYBBI MECTUITUAAMH, OTXO0/IaMU TIPOMBILIUIEHHOH nepepaboTKy.

Jna camocmoamenvhoii n0020mMo6KU K 3aHAMUAM RO OUCYURTUHE PEKOMEHOYem s
UCROJIb308aMb YUEOHO-MEMOOUYECKUE MAMEPUATIBL:

1. PomanoB A.B. Xumus okpy:xaroiei cpeqpl: yueOHO-MeToanueckoe nocodue / Pomanos
A.B. — Yipsaosck: ®I'BOY BO «Yal'Tly um. M.H. YaesHoBay, 2017. — 60 c.

2. Kadusarynnuna A.T'., [Ipoxonenko U.B., Ilygosa F0.B. UccnenoBarenbckuil mpakTUKyM 1O
XUMHHU OKpYKarole cpebl: yueOHo-MeToandeckoe nocodbue — YibsiHoBck: @PI'BOY BO «Yal'TIY
M. .H. YaesaaoBa», 2017. — 35 c.

5. le/IMele)le OLICHOYHBIC MaTepHaJIbl I IPOBECACHUA TEKYIIEro KOHTPOJA
yCneBaeMoOCTH U l'lpOMC)KyTO‘-IHOﬁ aTTeCTallun oﬁyqamnmxcsl o JIMCHMIIJIMHE

Opranusanus 1 NpoBe/ieHUe aTTecTalnu 0aKkajiaBpa

®I'OC BO B coOTBETCTBHM C MpUHIMUNAMH bBOJOHCKOro mporecca OpHUEHTHUPOBAHBI
MPEUMYIIECTBEHHO HE Ha COOOIIEeHHEe 00ydaromeMycsi KOMIUJIEKCa TEOPETHUYECKUX 3HaHWM, HO Ha
BbIpabOTKYy y OakajaBpa KOMIIETEHIMH — AMHAMHYECKOro Habopa 3HaHWUH, YMEHH, HaBBIKOB U
JUYHOCTHBIX KAauyeCTB, KOTOPbIE MO3BOJIAT BBIIYCKHUKY CTaTh KOHKYPEHTOCIHOCOOHBIM Ha PBIHKE
TPpyZa ¥ YCHENHO NpOoeCcCHOHATIBHO PEaNTN30BbIBATHCS.

B mponecce oneHkn OakanaBpoB HEOOXOAMMO HCHOJIB3YIOTCS KaK TPAaJULMOHHBIC, TaK U
MHHOBAIIMOHHBIE THITbI, BUABI  (POpMBI KOHTPOJIS. [IpH 3TOM MOCTENEHHO TPaIUIIMOHHBIE CPE/ICTBA



COBEPUICHCTBYIOTCA B pyclleé KOMIETECHTHOCTHOIO IIOAXO0Ja, a HWHHOBALIMOHHBIE CPEICTBA
aJanTUPOBAHBI JUIsl [IOBCEMECTHOT'O IIPUMEHEHUS B POCCUMCKOM By30BCKOM IIPAKTHKE.
ILleq» mnpoBeaeHusi aTTecTAllMM — IPOBEpKAa OCBOECHUS OOpa30BaTEIbHONW MPOrpPaMMBbI
JUCHUTUTMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTH 00pa30BaTEIbHBIX PE3YyIbTATOB.
IIpomexyTouyHasi aTTecTalUs OCYLIECTBIIIETCA B KOHLE CEMECTpa M 3aBEpILACT U3YyYCHUE
JUCLHUTUIMHBL, TIOMOTAaeT OLIEHUTh KPYIHBIE COBOKYIHOCTH 3HAaHUM M yMEHHH, (hOpMHpOBaHHE
OIPEICIEHHBIX KOMIIETCHIIUN.

OICHOYHBIMHA ~ CpPEACTBAMH TEKYIIErO OIICHWBAaHUS SBISIOTCS: JOKJIAQA, TECThl II0
TEOPETUYCCKUM BOIIPOCAM JTUCIMIUIMHBI, 3alllUTa MPAKTHYECKUX padboT U T.11. KOoHTpoibs ycBOCHUS
MaTepuana BEIETCS PEeryIsipHO B TEUEHHE BCETO CEMECTpa Ha MPAKTUYECKUX (CEMUHAPCKHX,
71a00pATOPHBIX ) 3aHATHUSX.

Ne CPEJACTBA OLUEHUBAHUSI, OO0pazoBarenbHbIE
/t UCIOJIb3YEMbIE I TEKYIIETO OI[CHUBAHUS pe3y/IbTAThl AUCUHIIIHHBL
nokasaressi popMUpOBaHHSI KOMIETECHITUH
OneHouHbIE CPEICTBA IS TEKYILLEH OP-1
aTTecTaluu OCHOBHBIEC TOHSTHS U METO/IbI
OC-1 KonrponpHas pabota XUMHHU
OP-2
OC-2 Pewienue 3anau OCYIIECTBIISATh XMMUUECKUN aHAIIN3
HA OCHOBE OOIICTIPUHATHIX METOAUK
OC-3 3ammra pedepara OP-3
OC-4 Jlaboparopnas pabota OCHOBBI AKCIIEPUMEHTAIBHOM

paboThI MPUHLIUIIBI 0TOOPA
anmapaTypsl 1 000pyJI0BaHUS IS

OueHo4HbIE CpeACTBA AJISl IPOMEKYTOIHOM BBIMTOTHEHUS HAyYHO-
arrecrauun HCCIICA0BATCIbCKUX U
3a4eT (3K3aMeH) 71a00paTOPHBIX XUMUYECKUX paboT

OC-5 3ager B popme yCTHOTO cobeceioBaHus | OP-4

UCIIOJIb30BaTh MOyYeHHbBIC
3HAHUWA B OKCILTyaTallun
COBpPEMEHHOI amnmaparypsl 1
000pyIOBaHUS U aHATIU3E
MOJTyYEHHBIX PE3yIbTaTOB

OP-5
OCHOBamMu 00pabOTKH M aHAJIU3a
Hay4yHOU HH(pOpMau

OP-6

[TonOupathk ageKBaTHBIE METOIBI
MOJIYYEHUSI COBPEMEHHBIX
byHIaMEHTATBHBIX 3HAHWM;
MCII0JIb30BaTh METObI
AKCTIEPUMEHTAILHON JESTEIHHOCTH;
CaMOCTOSITEJIBHOTO MOKCKAa HAyYHOUI
nH(popMauu B 00;1acTH OUOJIOTHH 1
XUMUU,CTATUCTUYECKUMH METOJaMU
aHaIM3a KOJUYECTBEHHBIX
IMoKa3aTeleit;

OP-7

TEOPETUYECKYIO 0a3y IS U3y4eHUs
CBOICTB XUMHUYECKHUX AJIEMEHTOB U




00pa30BaHHBIX UMH BEILIECTB, UX
pacrpoCTpaHEHHUE B HEKUBOU U
YKUBOW MPHUPOJIE.

OP-8

MPUMEHSITh IPUHIIUIIBI U 3aKOHBI
COBPEMEHHOM XMMHHU NIPU aHATIN3E
KOHKPETHBIX XUMUYECKUX
MPOLECCOB U SIBJICHUI

OP-9

0COOEHHOCTH HMCITIOJIb30BAHUS
COBPEMEHHBIX HAyYHBIX JIaHHBIX B
yueOHOM ITpoLecce

OP-10

UCITIOJIb30BATh PE3yIbTaThl HAYUYHBIX
JIOCTHDKCHUH B TIPOo(deCcCHOHATbHOM
NEeSITETTHHOCTH.

OP-11

COBPEMEHHBIMHU NIPEJICTABICHUSMH O
3aKOHOMEPHOCTSIX Pa3BUTHUS
pacTeHuii, )KUBOTHBIX U YEIIOBEKA;
CUCTEMHBIMU IPEJCTABICHUSIMH 00
Oopranu3aiui U GyHKIMOHUPOBAHUHT
JKU3HU; CTPOSHUU U CBOMCTBAX
XUMHUYECKHUX BEIECTB; METOJaMHU
MOJIyYEHUSI COBPEMEHHBIX
(GyHIaMEHTaJIbHbIX 3HAHUN

OP-12

aHAIIM3UPOBATh COBPEMEHHBIE
HAy4YHBIC JOCTHKCHUS B
npeaMeTHOH o01acTu

OP-13

OcHOBBI PabOTHI ¢ Y4eOHOH,
y4e0HO-METOINYECKON U HAyYHOU
JUTEPaTypOil, THTEPHET-pEeCypcamu
OP-14

HaBbIKaMu cOopa 1 00paboTKH
HAyYHBIX JIAHHBIX;, HABBIKAMHU
HCIOJIb30BAHUS COBPEMEHHBIX
HAYYHBIX JOCTIDKEHHH B ydeOHO-
BOCIIUTATEILHOM TIpoliecce

OP-15 HaBbIKamM¥ TIOWCKA U
NEPBUYHON 00pabOTKH HAyYHOH U
HAYYHO-TEXHHUYECKOU MH(POpMaIuu
B 0071aCTH XUMHUH U OMOJIOTHH,
METOJIaMH SKCTIEPUMEHTAIBHON
JESITENIbHOCTH, CTATUCTUYECKUMU
METOJaMH aHaJIH3a
KOJIMYECTBEHHBIX MOKa3aTenei s
pEIIeHHsI TOCTAaBICHHBIX
OMONIOTYeCKUX U PU3NIECKO -
XUMHUYECKHX 3a]1a4.

OP-16

Mertomamu 00001IIEHNSA
COBPEMEHHBIX HOBEUIINX




TEOPETUYECKUX 3HaHUH B 001acTh
€AMHOT0 KOMIUIEKCa €CTECTBEHHOIO
LUKJIA TUCHUTUIHH

OP-17

Hcnonb30BaTh KOMIBIOTEPHBIE
MIpOrpamMMBbI JIJIsl aHAIN3a JaHHBIX
CTaTHCTUYECKUE, METObl aHAIIN3a

Onucanne OIICHOYHBIX CpPEICTB W HEOOXOAUMOTO O00OpyAOBaHHUS  (IEMOHCTPAIIMOHHOTO
Marepuaia), a TakK K€ MpoUeAypbl M KPUTEPUU OLICHUBAHUS HMHAMKATOPOB JIOCTHKEHHS
KOMITETCHIIMM Ha pa3JIMYHBIX 3Tanax uX (OPMHUPOBAHMS B MPOLIECCE OCBOCHHS 0Opa30BaTEIIbHOU
porpammsl npeacTaBieHbl B DOHE OLIEHOYHBIX CPEJCTB VISl TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH
Y MMPOMEKYTOYHOM aTTECTAUM MO TUCHUIUIMHE «XUMUS OKPYKAIOIICH Cpeab».

Mamepuanst, ucnonv3yemole 011 MeKyuse20 KOHMpPOJiA yCneeaemocmu
odyuarowuxca no OucyuniuHe

Marepuans! Juist OpraHu3aliy TEKYIIEH aTTECTAlluy IIPEACTABIICHBI B I1.5 IPOTPaMMBI.

Mamepuanst, ucnoibyemoie 01 RPOMEHCYMOYHO20 KOHMPOJIA YCNeeaemMocmu
odyuarowuxca no oucyuniune

OC-5 3ayer B popme yCTHOrO codece0OBaHUA
IIpuMepHbBIe BONPOCHI K 3a4€Ty

1. Kak MeHseTcs CIEeKTP COTHEYHOrO M3JIy4YeHHUs MPHU MPOXOXKIECHUU Yepe3 aTMocdepy 3emtn?
[Touemy npoucxonar nzMeHenus cnekrpa? [IpuBennure ypaBHEHUSI OCHOBHBIX PEAKIIMIA.

2.  Hapucyiite u 00BSICHUTE 3aBUCUMOCTH TEMIIEPATyphl aTMOC(HEpbl OT BBICOTHI HAJ YPOBHEM
MOpH.

3.  Kak wu3MeHSIOTCS colepKaHWe OCHOBHBIX KOMIIOHEHTOB atMoc(hepbl W JaBJIEHUE C
VU3MEHEHUEM BBICOTHI?

4.  JlaiiTe onpezenieHue MOHATUN: UCTOYHUKH, CTOKH, BpeMs KU3HU ITpUMecel B aTMocdepe.

5. B Kkakux eguHMIAX NPUHATO BBIPAXKaTh COJEpP)KAaHUE OCHOBHBIX W TNPUMECHBIX Ta30oB B
atmocdepe?

6. Kak meHsieTcs conepkaHue 030Ha B aTMOc(epe ¢ U3MEHEHUEM BBICOTHI HaJl YPOBHEM MOpH,
reorpauueckoil MupoTel, BpeMEHH roja’?

7. MoXHO MU CpaBHUTHh KOHIIEHTPALMIO 030HA, BBIpAKEHHYIO B eauHuuax Jlodcona (ell) u B
ppt?

8.  Uro Takoe «HYJIEBOI LIUKI 030Ha»?

9. Kakme mpomeccel ~ TPHUBOAAT K  HAPYIICHHWIO  «HYJIEBOTO»  I[HKIAa  O30HA?
IIpuBenuTe ypaBHEHMs peaKkul.

10. Kakwue mporecchl IPUBOMAT K MPEPHIBAHUIO XJIOPHOTO, BOJAOPOJHOTO M a30THOTO IIMKIIOB,
HapyIIAOINX «HYJIEBON» LUKJT o30Ha? [Ipuseaure
YpaBHEHUS PEAKIIUM.

11. Yro Takoe 030HOBBIN CIIO TIAHETHI, YTO TAKOE «O30HOBAS IbIpa»?

12. TIpoananu3upyiiTe NPUIMHBI 00Pa30BaHMUS «O30HOBBIX JBIP» HAll AHTAPKTHIIOM.

13. KakoBbl OCHOBHBIE€ MCTOYHMKH M IYTHU MOCTYIJICHHUS XJIOP(TOPYIrIeBOJOPOIOB U OKCHUIOB
aszota B Tponocepy u crparochepy?

14. Kak koaupyroT XJIophTOPYIIeBOJOPOAbl B COOTBETCTBHUM C CHCTEMOW, NPEATIOKEHHOM
dbupmoit J{romon?

15. Kak MeHSIOTCS OCHOBHBIE IIYTH CTOKa M BpeMs KHU3HU XJIOP(TOPYriIeBOIOPOJOB B
3aBHCHMOCTH OT MX cOcTaBa’?

16. Kak MeHsutach KOHLEHTpanus 030Ha B atMocepe B kKoHile 20-ro Beka?



17. TlpuBenute nmpuMepsl MEXAYHAPOIHBIX COIVIAIIEHUH B 00JIACTH COXPAHEHUsI 030HOBOTO CIIOS
TUTaHETHI.

18. TIlouemy cBOOOAHBIE paauKabl, 030H U JPYrHe OKHUCIMTENH, KOHLEHTpAIMs KOTOPBIX
3HAUUTENIBHO HUXKE, YEM Y KUCIIOPOJa, UTPAIOT OCHOBHYIO POJIb B IIPOLIECCAX OKUCICHUS IIpUMecei
B aTMOC(epHOM Bo3ayxe?

19. Hasosure OCHOBHBIE  HCTOYHUKH oOpazoBaHust U CTOKM  THAPOKCHIHOTO
u I'MJIPONEPOKCHTHOTO panuKaioB B aTMocdepe. [Tpusenute yYpaBHEHHUS
peaKuui.

20. Kakue npuurHbI NIPUBOJAT K BO3HUKHOBEHUIO TEMIIEPATYpPHBIX HHBEpCUH B Tporochepe?

21. Kak  cBs3aHbl  3HAu€HWs  TEMIEpPaTypHOro  IpagueHTa B Tpomocdepe  C
YCTOMYUBOCTBIO aTMOC(ephI?

22. JlaiiTe XapakTepUCTUKy MPUPOJHBIX W AHTPONOTEHHBIX HCTOYHUKOB IOCTYILICHUS
COeIMHEHUH cephl B aTMochepy.

23. Kakue mnpomeccbl NpUBOAAT K CTOKY JUOKcHIa ceppl U3 Tpomnocheps? KakoBbl
0COOEHHOCTHU nporecca J100aJIbHOTO nepeHoca COEJIMHEHU N
cephl?

24. JlaiiTe XapaKTEpPUCTHKY CTpaToCepHOW YACTH aTMOC(EpPHOro IHKIA HEOPTaHUYECKUX
COEZIMHEHUH cepbl.

25. Oxapakrepusyire HWCTOYHUKHU, MaciTadbl MOCTYIUICHUSA u yTH CTOKa
COEJMHEHUH a30Ta B €ro aTMOC(hepHOM LHKIIE.

26. KakoBbl ocoOeHHOCTH TOBeneHUs remuokcuaa azota (N20O) B armocdepe?

27. HazoBuTe OCHOBHbIE HCTOYHHMKM U OLIEHUTE MAacCIUTAaObl IOCTYIUIEHUS OpPraHUYECKHX
COCIMHEHHH B aTMOC]epy.

28. Ilpusenute cxemy OCHOBHBIX HarpaBJIeHUH nporecca (OTOXUMHYECKOTO
OKHCJIEHHS METaHa U €ro TOMOJIOTOB.

29. Ilouemy B 1polecce OKUCJIEHUS MeTaHa M €ro TOMOJIOTOB B  IPUCYTCTBUHU
OKCHJIOB azoTa BO3MOKHO o0Opa3oBaHue o30Ha? [Ipusenure YpaBHEHHSI
peaKuui.

30. OxapakTepusyiiTe OCHOBHBIE YCIOBHS YCTOHUYNBOCTH AUCTIEPCHBIX CUCTEM B aTMOCdepe.

31. Ha3oBuTe MCTOYHHMKM a3pO30JIbHBIX YACTHUIl M OXapaKTepU3yHTe a’3po30JbHbIE YACTHUIIB B
aTMoc(epe 1o ux pazMepam.

32. TIlpusenute OCHOBHbIE METObI KJaccuuKkanuu a’pozoiied U byHKINU
pacnpeneseHns adpo30JIbHBIX YaCTHUII [0 pa3Mepam.

33. HazoBute cxoxcTtBa M pa3nuuMs  yclnoBMM  oOpazoBanus cMora B JloHJoHe
u Jloc-AHKenece.

34. Kakme  mpoumecchl ~ MOryT  OpOTeKaTb  HpPU  OKHUCICHHWHM  BBIXJIONHBIX  Ta3oB
aBTOMOOMIIEH B aTMochepHOM BO3YyX€E? Yro TaKkoe I[TAH? [Ipusenure
YPaBHEHMsI PEaKIHH.

35. Kakyio cpelHIoI TeMIepaTypy MOXKHO OBUIO OBl OXHJIaTh Ha IIAHETE B COOTBETCTBHH C
JTAHHBIMH pazuaioOHHOTO Gananca? [lontBepaute 3TO
pacueroM. [louemy cpeansis riaobanbHasi TeMIIEpaTypa BbIllle PACCYUTAHHBIX 3HAUCHUMN ?

36. CpaBHuTe cnekTpsl noctymnatomero Ha 3emuto or CoJHIIA U UCIyCKaeMoro 3emuieit
U3ITy4EHUS CO CIIEKTPAMHU MOTJIOLIEHHUS MOJIEKYJ AUOKCHIA YTIIIepoia U MapoB BObIL.

37. Uro Takoe «OKHa MPO3pavyHOCTH» B aTMOC(epe U KaK UX MOXKHO «3aKPBITh»?

38. Kak MeHsutoch cojep’kaHHe IHMOKCHAA yriiepoja B arMocdepe B pa3IUyHbIE TEPUOIBI
UCTOpHUH 3eMin?

39. Kak u3MeHseTcsl KOHIIEHTPAIHs TUOKCH/IA yriiepoia B aTMocdepe B MOCIeTHAEC ABECTH JIeT?
40. Yro TaKkoe «mapHUKOBBIA  3(dexT»? Kakume Ta3pl BHOCAT  3aMETHBIH
BKJIQJl B «TTAPHUKOBBIN 2 (HEKT

41. Kakme MeXIyHapoAHblE JOKYMEHTHl HalpaBlIeHbl Ha OrpaHUYEHHE MOCTYIUICHUS
NapHUKOBBIX ra3oB B aTMochepy?

42. Kaxoe BIUSHHE OKa3bIBACT YBEIMUYCHHME KOHIEHTpALMs a’dpo3oiiell B arMocdepe Ha KIUMaT
IJIaHEThI?

43. Uro Takoe «iAepHas HOUbY» U <sifiepHast 3uMa»?



44, Kakwue npoosieMbl THAPOCEPH BB OTHECTH ObI K TII00anbHBIM? [Touemy?

45. C xakuMH aHOMaJILHBIMH CBOMCTBAMH BOJIbI CBSI3aHO BIMSHUE ruApochepsl Ha KIuMat?

46. Kak BeIpa3uTh KOHIICHTPALMIO TPUMECEH B BOJC B IPOMMUJILIIE?

47. JlaiiTe  XapakTEpUCTUKY THIPOJIOIMYECKOro IIMKJIa HAa Cylle W B  OKEaHe.
Yrto Takoe «O0eccTOUHBIC» PAiOHBI?

48. B kakoM BHJIE MOXKET HAXOJAUTHCS BOAA B ruapocdepe?

49. Kakue cocoOb! kiiaccuGuKauy MPUPOIHBIX BOJI BbI 3HaeTe?

50. Kakue €IMHHULIbI UCIIOJIB3YIOTCS JUTSt BBIpXKCHUS KOHIIEHTPAIIUN BOJIBI
npu  3amMcu  ee  coctaa B Buge  Qopmynst  Kypnoa?  Kak  MoxHO — uX
paccuuTaTh UCXO/I U3 KOHLEHTPALIUU, BEIPAXKEHHOHN B IIPOILEHTaX MaCCOBBIX.

51. Kakue MOHBI U B KaKOM KOJHMYECTBE CJIEIyeT OXHIaTh, B aTMOC(PEpPHBIX OCagKax a) Ha
noOepexkbe OKeaHa; 0) B apUIHBIX 30HaX, B) B pailloHaX HMHTEHCHBHON BYJIKaHHYECKOM
NEeATEILHOCTH?

52. Cdopmynupyiite 3akoH Jutmapa. [lnsg pemieHuss KakuxX MPaKTHYECKUX 3a7ad  OH
UCIIONIB3YeTCs?

53. HazoBuTe OTIHUYMTENbHBIE MPU3HAKU IPYHTOBBIX MOJI, apTE3MAHCKUX BOJ U BEPXOBOJIKH.
54. Kakue aHMOHBI U KaHTOHBI, COJEPKAIMECS B MPUPOJHBIX BOAAX, HA3BIBAIOT  TJIABHBIMU?
[Touemy? Kakue mpupoiHbleé WCTOYHUKU TMOCTYIUJICHHS TJABHBIX MOHOB B IMOJ3EMHBIC BOJBI BbI
3Haere?

55. IlouemMy TpPOUCXOOUT U3MEHEHHE XHUMHUYECKOIO COCTaBa BOJbI B  peKax [0
WX TCUCHUIO

56. Kak Ha OCHOBaHMM TE€PMOJMHAMHYECKHX JAHHBIX OIEHUTHh PACTBOPUMOCTH MHHEPAJIOB B
Bozie? Kaxkue KpUTEpUU YCTOWYUBOCTH MHHEPAJIOB
BbI 3HaeTe?

57. Uto Takoe «arpecCMBHOCTHY MPUPOIHBIX BOJ?

58. Uro Takoe «HEeyCTOWYHBOCTH) MHUHEPAIOB7

59. Jlms  kakmx  1ened  yaqoOHO — HWCIOJB30BaTh  IMOHATHS:  a)  «arpeCCHUBHOCTH
MPUPOJHBIX TTOJT 0) «HEYCTOWYHMBOCTU» MUHEPATOB7

60. B dyem pasnuunMe TOHITHHA «IIPOM3BEICHUE PACTBOPUMOCTH» H «KOHCTAHTA PABHOBECHS
IIpoLecca pacTBOPEHUS»?

61. Kakyio BenmnunHy — MpOW3BENEHHE PACTBOPUMOCTH WJIM KOHCTAHTY paBHOBECHsS IIpoliecca
pacTBOpPeHHs — MOXKHO pacCyUTaTh Ha OCHOBAaHMU TepMOJWHAMUYeckuxX maHHbIX? Kakue
TEPMOJMHAMHYECKHE JaHHbIE HEOOXOAUMBI JJIsl BBIMIOJIHEHUSI 3TOTO pacuera?

62. Kak cBs3aHbl MeXIy cOOOW 3HAUEHUS MPOU3BENEHUS PACTBOPUMOCTH W KOHCTAHTHI
paBHOBECHSI MpoIiecca PACTBOPEHUS?

63. Ot kakux (QU3MKO-XMMHYECKUX MApaMETPOB CHCTEMBbI 3aBUCUT 3HAYCHHE a) MPOU3BEICHUS
pacTBOPUMOCTH; 6) KOHCTAHTHI PaBHOBECHS TIPOLIECCa PACTBOPECHHUS?

64. Kakue QaxTopsl, XapaKTepU3yIOIIHUe MPUPOIHBIE CUCTEMBI, CIeyeT MPUHUMATh BO BHUMaHUE
IIPU OLIEHKE KOHCTAHThI paBHOBECHSI IPOIlecca PACTBOPEHUS?

65. UTo Takoe KeCTKOCTh BOJBI U B KAKMX EAMHUIIAX OHA U3MEPSIETCS.

66. Kak xaccuuuupyoT MpUpOIHBIE BOJIBI IO BETHYNHE KeCTKOCTH? Kakyro )KecTKOCTh UMEIOT
MPUPOJIHBIE BOJIBI, HanboJee MUPOKO MPeACTaBICHHBIC B Ballleil MeCTHOCTH?

67. Kakue KOMITOHCHTHI BXO/IST B COCTaB KapOOHATHOMN CHCTEMBI IPUPOIHBIX BOJOSMOB?

68. PaBHOBecHs MeXIy KaKMMU KOMIIOHEHTaMH MPHUPOJHBIX CHUCTEM OMPENEISIIOTCS 3aKOHOM
I'enpn?

69. Kakue nmapameTpsl MPUPOIHBIX CUTIOM OMPEIENISIOT BETUYNHY KOHCTaHTHI [ eHpu?

70. Kaxkoe 3Hauenne pH nomkHBI MMeH, aTMOc(epHBIE OCaIKH, €CII «aKTHBHBIC» TPUMECH B
aTMOC(epHOM BO3/1yX€ IMPEACTABICHbI TOJBKO TMOKCUIOM YIIIEpOa.

71. Kak Moxer usmeHutbes pH aTMocdepHbIX 0cagkoB, eciid B aTMOC(HEPHOM BO3TyXe MOMUMO
JTUOKCH/IA YIIIepo/ia MOsIBUTCS: a) aMMHUaK, 0) JUOKCH]T CEpPhI?

72. Uto Ttakoe KuciaoTHBIE NOKaU? C IPUCYTCTBUEM KaKUX COSTUHEHUN B aTMOC(EPHOM BO3IyXe
CBsI3aHO UX oOpazoBaHue?

73. B 4em 0coOEHHOCTh ONUCaHUs KapOOHATHBIX PABHOBECUH ISl MOPCKOW BOIBI?

74. Yto Takoe cMellaHHbIE KOHCTAHTHI IUCCOLMALINN YTOJBbHON KUCIOThI?



75. Kakue 30HBI, CBA3aHHBIE CO CTEIEHbIO HACBHIIIEHUS BOABI KAPOOHATOM KaJIbIIHs, BBIICISAIOT B
oKkeaHe?

76. Kakue ypaBHEHHS HCIOJB3YIOTCS JUIsl ONMUCAHUS KapOOHATHOW CHUCTEMBI NIPH PABHOBECHH C
KapOOHATOM KaJIbIIMs U BO3AYXOM, COACPKAIIUM JTUOKCH]I yriiepoa’?

77. Kak cBsi3aHO cojiepKaHue HOHOB BOAOPO/Ia B IPUPOAHBIX BOJIAX, HAXOISAIUXCS B pABHOBECUU
¢ KapOOHATHBIMU MIOPOJIAMH U TUOKCUIOM YIJIEPOJIa, C MapLHaIbHbIM JaBJICHUEM B BO3IyXe?

78. Kak cBsi3aHO cojiepKaHUEe HOHOB KaJbLMsl B IPUPOJIHBIX BO/AX, HAXOJAIIUXCS B PAaBHOBECHU
¢ KapOOHATHBIMU MOPOJIAMH U TUOKCUAOM YIJIEpOJia, ¢ napiuaibHbIM naBiaeHrueM CO2 B Bozayxe?
79. Kakoe 3Hauenne pH OynyT MMeTh NMOBEPXHOCTHBIC BOJbI, HAXOIAIIMECS B PABHOBECHU C
KapOOHATHBIMHU MOPOAAMHU M JUOKCUIIOM YIJIEpO/ia, COAEPKAILMMCS B IIPU3EMHOM CJI0€ BO3AyXa?
80. Kakyo MHHHMaNbHYIO XECTKOCTb OYyAyT MMETh MOBEPXHOCTHBIC BOJbI, HAXOMAALIMECS B
PaBHOBECHM HU C KapOOHATHBIMU [TOPOJAMH U AUOKCHJIOM YIJIEpOoJia, COEPKAIUMCS B IPU3EMHOM
cioe Bo3ayxa?

81. Uro Takoe 1eN0YHOCTh NPUPOAHBIX BOJ? Kak sKCriepuMEHTaNbHO ONPEAEISIOT IEI0YHOCTb
MIPUPOIHBIX BOJ?

82. Uro Ttakoe pacmpenenutenbHas avarpamma? s XapakTepUCTHKM KaKUX [apaMeTpoB
IPUPOJIHBIX CUCTEM YA00HO UCIOJIB30BATh PACIPENEIUTENbHbIE TUATPAMMBbI.

83. Ilpu kakux yCIOBUSX M MOYeMy B Ipolecce (POTOCHHTE3a, MPOTEKAIOIIEro B MPUPOIHOM
BOJIOEME, MOXKET YBEIMUUThCS 3HaueHue pH?

84. Kakoe 3HaueHue wIENOYHOCTH OyayT HMMETh IOBEPXHOCTHBIE BOJbl, HAXOJAIIMECS B
paBHOBECHM € KapOOHATHBIMHU MOPOAAMM M JTUOKCUAOM YIJIEpOJa, COAEPIKALIUMCS B MPU3EMHOM
cioe Bo3ayxa?

85. Uro MoXeT TpOM3OWTH B  BOJOEME, €CIIM  €ro  IIeJIOYHOCTh  YMEHBIIUTCS
B JIeCsITh pa3?

86. Kakwue sTamnbl 3aKUCICHUS TPUPOJHBIX BOJOEMOB BBl 3HaeTe?

87. Uro mnpoucXOAMT C OHKOJOTMYECKOM CHUCTEMOH BoJoeMa Ha pa3jMyHbIX JTamax ero
3aKucieHue?

88. C yem cBs3aHa 0c00ast ONMACHOCTh KOHTAKTA 3aKUCJIEHHBIX MPUPOJHBIX BOJ C COCAMHEHUSIMU
QTIOMUHUS H TSHKEIIBIX METAJUIOB?

89. HazoBute OCHOBHBIE OCOOEHHOCTH IPOTEKaHHWsS  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB B MPUPOAHBIX BOJAX.

90. B kakux eIMHUIAX MPUHATO M3MEPATh BEIMYUHY OKUCIUTEIbHO-BOCCTAHOBUTEIHHOTO
MOTEHIIMAaJa MPUPOTHBIX BOA?

91. Kakue OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE TNPOLIECCHl HA3bIBAlOT BEPXHEM W HIDKHEH
TpaHUIAMU YCTOWYMBOCTH BOABI? [IprBenuTe ypaBHEHHE PEaKIINH.

92. Kak meHseTcs 3HaueHUE peOKC-YPOBHS Ul BEpXHEH M HUKHEW rpaHul] YCTOHYUBOCTH BOJbI
B 3aBUCHMMOCTH oT pH pactBopa?

93. Onumure OCHOBHbIE MNPHUHLMIIBI MOCTpoeHUs auarpamm pe — pH. g kakux uenei
MCIIOJNIB3YIOTCS 3TH Auarpammbl? Uto Takoe penokc-0ydepHocTs npupoAHbix Boa? C mpoTekaHueM
KaKHX MPOLIECCOB OHA CBsi3aHa?

94. UYro Ttakoe crparudukanus NMpUPOIHBIX BOomoeMoB? C KaKUMH TPUYMHAMH MOXKXET OBITH
CBsi3aHa cTpaTU(UKAIISI BOTOEMOB?

95. Yem oTnHUaroTCs OMMTOTPOQHBIE U IBTPOQHBIE BOJOEMBI B IEPHOJ CTPATHPUKAIH?

96. Tlouemy nepuo/ sl BOIOOOMEHA B 3BTPO(HOM BojioeMe HarboJiee ONacHbl I KU3HH PbIO?

97. Tlouemy make TOCTE MPEKpAIICHUS] TOCTYIUICHUS! M30BITKA MHUTATEIBHBIX BEHIECTB BOJIOEM
MEIJICHHO BBIXOAUT U3 3BTPO(HOTO COCTOSIHUA?

98. Kak MeHsieTcs ¢ TIIyOHHOH coiep:kaHie KHCIOPOaa B BOJIE OTKPHITOrO OKeaHa?

99. Kak MoXeT mMpouCXOoAUTh 00pa30BaHNE aHA3POOHBIX 30H B OK€aHaX M MOPSX?

100. [aiiTe XapaKTepUCTHKY OCHOBHBIX OCOOEHHOCTEH OKHCIHTEIHHO-BOCCTAHOBUTEIHHBIX
IIPOLIECCOB B MTOA3EMHBIX BOJAX.

101. Kak npuHATO XapaKTepu30BaTh HHTEHCUBHOCTh BOJHON MUIPALMU XUMHUYECKHX HJIEMEHTOB?
102. Yo Takoe reoxuMudeckuii baprep?

103. Yro Takoe riuHa, ui?

104. B xakom BHJIE U [TOYEMY B TIOYBAX IMPOMCXOJUT HAKOIIJICHUE OPTaHUYECKUX COCTMHEHUM?



105. Kakue  ¢dyHKOMOHAIBHBIE  TPYIIBI  TyYMYCOBBIX  BEIIECTB  BHOCSIT  OCHOBHOM
BKJIa/l B KATHOHOOOMEHHYIO CLIOCOOHOCTH MOYB?

106. Ilouemy BenuMYMHA  E€MKOCTH  KAaTHOHHOTO  oOMeHa it OOJIBIIMHCTBA  TTOYB
3aBucut ot pH?

107. B yem 3akirodaeTcsi CyIIHOCTh U HaydHOE HOBaTopcTBO e B. Y. BepHaackoro o «kuBom
BELIECTBEN?

108. MHaiiTe onpesenenue MOHATHIA «Orocdepay, «1mouBay.

109. OxapaxTepusyire OCHOBHBIE MIPEICTABICHHUS 0 UKITUIHOCTH MUTpAIUU
BEIIECTBA MIPH YYACTUU KUBBIX OPraHU3MOB.

110. OnumurTe OCHOBHBIE MEXaHU3MBbI B3aUMOJICUCTBUS aTMoc(]epbl, Tuapochepsl U TUTOChHEPHI C
MPOLIECCAMH, POUCXOISAITUMU B MTOYBE.

111. Jins pemeHuss KakuX AaKTyaJbHBIX OOIIEMHUPOBBIX MPOOJIEM NPHUHIMIBI OHOTCOXHUMHUHI
npuoputeTHbI? KakoBbI TTIaBHBIE 0OCOOCHHOCTH (PM3UKO-XMMHYECKHUX MPOIECCOB, MPOUCXOASIINX B
nouBe? KakoBbl MPUHLMIIKMATIBHBIC PA3IU4Msl B MOBEJICHUH TJIABHBIX M PACCESHHBIX 2JIEMEHTOB B
3eMHOM Kope?

112. Wznoxute mupencraBienus B. M. BepHaackoro o paccessHUM XHUMHUYECKHUX SJEMEHTOB H
dbopmax Ux CyIeCTBOBAHHS.

113. Tlepeuncnute pacupocTpaHeHHbIe (POPMBI CYIIIECTBOBAHUS SJIEMEHTOB B 3€MHOI1 KOpe.

114. Jlaiite ompenencHUe TNeOXUMUYECKUX IapaMETPOB «KJIApK» M «kJIapk | KoHIEeHTpanum»
MPUMEHHUTEIHHO K 36MHOH KOpe.

115. [laiiTe onpeneIeHue ITOHATHUSA «MHKPODJIEMEHTBI», paccKkaxxure 00 nx
OMOJOTUYECKOM 3HAYCHUH.

116. PackpoiiTe MOHATHE «OMOXMMHUYECCKHH KPYroBOPOT»; HA30BUTE OTIMYUTCIBHBIC YEPTHI
OMOXMMHYECKOr0 KpyroBopoTa B rujipocdepe u mnouse.

117. Kakue 3JIEMEHTBI HauoOomee AKTUBHO BOBJICKAIOTCS B OMOXUMHYECKHUI
KpyTrOBOPOT u Kakue SIBIIIOTCS Hauboee UHEPTHHIMU? Paccmotpute
KJIACCH(PUKAIIMIO DJIEMEHTOB 110 MHTCHCHBHOCTH WX BOBJICUCHUS B OMOXUMHYECKHI KPYyroBopoT. B
Kakux (hopMax HaXOJUTCS KUCIOPO/I, BBIACISIEMbIN KUBBIMU OPTaHU3MaMH B 1TOYBE?

118. Kakwue ycinoBusi HEOOXOIUMEI JIJISl TIPOTSKAHUS TPOIICCCOB ACHUTPUPUKAITIN?

119. PaccMmoTpute BHYTPUIOYBEHHBIE OMOTCOXMMHYECKHE ITUKIBI Ta30B, OCYIIECTBISIOIIHECS
OaKTepHUaTbHBIMUA CUCTEMAMHU.

120. B kakux mousax npoayuupyercs HauOombiuee koaunuectso CO2?

121. V3noxuTe MPeACTaBICHUS O JBYX TJABHBIX TPYIIAX CIHCHH(PHISCKHX OPTaHUYSCKUX
COCIMHEHUH B MIOYBAX.

122. Kakue naBEe TPOTHBOIOJIIONKHO HAMpaBICHHBICE (DYHKIMH BBIMOIHICT TYMYyC TIOYBBI TIO
OTHONICHUIO K PACCETHHBIM MeTalam?

123. KakoBa oOmiasi HampaBJIEHHOCTh OHOT€OXMMHYECKOH TpaHCPOpPMAMM MHHEPAITBHOTO
BEILECTBA MMOYBHI?

124. Ha3zoBuTe TJaBHbIE 3aKOHOMEPHOCTH TIepepaclpeelieHUus] TOKEIBIX METAUIOB  IIPH
OMOreOXMMHUYECKON TpaHC(hOpMaIlMi MUHEPATHLHOTO BEIECTBA MTOYBHI.

125. KakoB MmexaHm3M (uUKcani W30BITOYHBIX MacC TSDKENBIX METAUIOB W ONHM3KUX WM
MOJIMBAJICHTHBIX JIEMEHTOB B MOYBax?

126. Kakxue naHHBIE HEOOXOIUMBI, YTOOBI PACCUUTATH COACPKAHHME TOTO WJIM WHOTO DJIEMEHTa Ha
eIUHUIIE TUIOMAIH (B I/M2 Wiau T/KM2)?

127. Tloyemy OOJBIIYIO YacTh MUKJIMYECKUX MPOIIECCOB MaccOOOMEHa, MPOTEeKaroNux B onocdepe,
MO>KHO KJIacCU(PUIIUPOBATh KaKk OMOT€OXUMHUUYECKUE?

128. KakoBbl MCTOYHHKH IOCTYIUICHHS XWMHYECKHUX JJIEMEHTOB, BOBJICKAEMBIX B TJIOOAILHBIC
MUTPAIMOHHBIE IIUKJIBI B Ouochepe

129. Yem o0yCIIOBIIEHO pa3IMule BPEMEH 000pOTa Mace yriepoja, CBI3aHHBIX B )KHBOM BEIIICCTBE
CyIlId U OKeaHa?

130. M3meHsnuch M Ha MPOTSHKEHUH T€O0JIOTMYECKO MCTOPUHM MaccChl yriepona, BHIBOJUMBIE U3
TII00ANBHBIX ITUKIOB?

131. Ha3zoBuTe OCHOBHBIC 3BEHbS TJI00aTBLHOTO NHUKJIA a30Ta. [lepeunciauTe OCHOBHBIC (POPMBI
CYIIIECTBOBAHUS ITOYBEHHOTO a30Ta.



132. Kakwue riiaBHbIC pa3Inyusi MOKHO BBIJICIUTH B CTPYKTYpax ri00aabHbIX IUKJIOB MacCOOOMEHa
KaJlus U KaJablnsa?

133. B uem 3axmrouaeTcst mpoOiiema pacrpeaeieHus: Macc Kaablus B Ouochepe?

134. ]Ins Kakoro M3 MHUTATENBHBIX JJIEMEHTOB TIOOANBHBIA LHKI MacCOOOMEHa OTINYAeTCs
HaVMEHbIIIEH 3aMKHYTOCTbIO?

135. KakoBbI poiib 1 0COOCHHOCTH MOBEACHUS TSIKEIIBIX METAIIIOB B Onocdepe?

136. IlepeuncnuTe OCHOBHBIE MPOIECCHI MUTPALMU TSKEJIBIX METAJUIOB B OKpPYKAlOIIEH cpene.
KakoBa ponp B 3THX mpoIeccax >KHUBBIX opraHuzMax. Kak  MeHseTcs  MHTCHCHBHOCTH
OMOJIOTHYECKHUX IPOILIECCOB B IMOYBaX (Macca »KUBOTO BELIECTBA, MPUXOJAIIASICS HA EAUHUILY
wiomaau cymu)? ONUImMTe Ce30HHbIE 3aKOHOMEPHOCTH 3TUX MPOLIECCOB.

137. Kakue ¢akTopbl MOTYT OKa3bIBaTh CYIIECTBEHHOE BIMSHUE HA WHTCHCUBHOCTH (PH3UKO-
XUMHYECKHX MPOIECCOB B M04BE?

138. KakoBslI riiaBHbIEe (OPMBI aKKYMYJISIIMKA METAJJIOB B MTOYBax?

139. KakoBbI I11aBHbIE YCIOBUSI YCHIICGHUSI MUTPAIlUU METAJUIOB B IOYBax?

140. TIpoananu3upyiite JUHAMUKY BO3JICUCTBUSA AHTPOIIOT€HHBIX (akTopoB
Ha OMOreOXMMUYECKHE NPOLIECCh] B IOYBAX.
141. TIpoanamu3upyiite  nehopMammio [JI00ANBHBIX,  PETMOHAIBHBIX U JIOKAJbHBIX

OMOr€OXMMHYECKUX IHUKIOB B pe3yiabTare MPOU3BOJICTBEHHON JEATEILHOCTH YEIOBEYECKOTO
oOuiecTna.

142. Kakue rnoOanbHble MPOOIEMbl BO3ZHHKAIOT B PE3yJNbTaTe BKIIOYEHHUS B MPUPOIHBIA ITHKI
yraeposia Macc CO2 MHIYCTPUATBHOTO MPOUCX 0K ICHHUS?

143. KakoBsl MOCTIEJICTBUS TE€XHOT€HHOU SMHUCCUHU JTUOKCHIA cepbl? Kakue
TEPPUTOPUU  TOABEPIKEHBI «KHUCIIOTHBIM  JIOXKJIIM» U TIe O3TO  SIBJICHHE
OTCYTCTBYET?

144. OxapaxTepu3yiTe OCHOBHBIE JIEMEHTBI CTPYKTYPbI 36 MHOU KOPBI.

145. TlepeuncnuTe OCHOBHBIE TOPOI000PA3YIONINE MUHEPAJIBL.

146. TlepeunciuTe OCHOBHBIE OCOOCHHOCTH YCIIOBHUH 00pa30BaHMsI TOPHBIX TTOPO/I.

147. Yrto noHnMaercs noJ TEPMUHOM «10YBOOOPA30BaHUE?

148. OxapaxTepu3syiiTe OCHOBHBIE MEXaHU3MBI TOYBOOOPA30BAHUSI.

149. Tlepeuncnanre MeXaHMUECKUE 3JIEMEHTHI TIOUBBI.

150. [lafiTe onpeneneHue «IIOYBay.

151. OxapakTepu3yiiTe COCTaBHbIE YAacCTH IIOYB: ITOYBEHHBIH pPACTBOp, MOYBEHHBIH BO3IAYX H
TBepayIO a3y Moys.

152. Vkaxure OCHOBHBIE Pa3JINUMsI MEX/ly OPraHUYECKUMHU OCTaTKaMH U TYMYCOM.

153. TlepeuncnuTte NPUHIMITEI pa3AeiIeHHS BEIIECTB, COCTABISIONINX TYMYC.

154, Kakue  Hecneuuduyeckue  OpraHMYecKHMe  BellecTBa  IMOCTYHAlOT B MOYBY
C OCTaTKaMH PAaCTHTEIHHOTO MPOUCXOXKICHHS?

155. Pacmm¢pyiite noHATHE «OPTaHOMUHEPAIBHOE COETUHEHUE.

156. Ilepeuncnaure BUABI TOTJIOTHTENBHOW CIMOCOOHOCTH TOYB. Kakoil mMokazaTemb MOXeT
0XapaKTepPU30BaTh KUCIOTHOCTh MIIHU LIEIIOYHOCTH MOYB?

157. Ha3zoBuTe OCHOBHbIE HCTOYHUKH HOHOB BOJIOPO/ia B IOYBAX.

158. OxapaxTepu3syiiTe OCHOBHbIE MCTOYHHKH M IMyTH TpaHchopMaluu coeAuHeHuil ¢ocdopa B
MOYBaXx.

159. Kakue rnobanbpHble NpoOIEMbl CBsI3aHBl C YPE3MEPHBIM HCIIOJIb30BAaHUEM  a30THBIX
ynoopenuit? [IpuBeauTte ypaBHEHHs] COOTBETCTBYIOIINX XUMHUYECKUX PEAKITH.

160. Kakue ¢pakTopsl onpenesstoT onTuMainbHoe 3HaueHne pH nmoussr?

161. Kakwue BemecTBa MOKHO UCIIOIB30BATH ISl PACKUCIICHUS TTOYB?

162. Kakue MeToapl (PM3MKO-XMMHUYECKOTO aHalIM3a MOXKHO MCIIOJIB30BaTh IMPU HCCIIEAOBAHUU
nouB? Kakyro uHGOpMAIIIIO TPH 3TOM MOXKHO MOJTYyIUThH?

163. Uto Takoe HOHU3UpYIOIIEe U3TydeHHE?

164. Yem oTnuuaroTcsi GOTOHHOE U KOPIYCKYJIAPHOE U3TyUICHUS?

165. Kakwue Buabl OTOHHOTO U3TYUYEHHUS BBl 3HaeTe?

166. Kakue BHIIBI KOPIYCKYISIPHOTO U3Ty4YEHHUS BBl 3HACTE?

167. Uem oTMUaIOTCs IEPBUYHOE U BTOPUYHOE MOHU3UPYIOIIEE U3ITydeHre?



168. B kakux eguHHUIIAX OOBIYHO U3MEPSIOT SHEPTHIO HOHUZUPYIOIINX YaCTHUI?

169. Maiite ompeneneHus MOHATHIL: [IOTOK HWOHU3UPYIOIIUX YaCTULl, IUIOTHOCTh IIOTOKa
HMOHM3UPYIOIINX YACTHI], TOTOK SHEPTUU MOHU3UPYIOUIETO U3ITy4YeHUs, IIIOTHOCTh MTOTOKA SHEPTUU
MOHM3UPYIOLIETO M3JIYy4YE€HHUs, IOTJIOLIEHHAsl /1032 W3Jy4eHHUs, MOLIHOCTh IOIVIOLUIEHHOM J03bI
U3ITy4eHUs], DKBUBAJICHTHAs 1034, () PeKTUBHAS SKBUBAJIIEHTHAS /1032, KOJUIEKTUBHAS P PeKTUBHAS
SKBHUBAJIEHTHAS /1032, paJUallMOHHBIM PUCK. B KakuX eIMHNIAX U3MEPSAIOTCS 3TH BEJIMYUHBI?

170. Yewm oTimuaroTcs MpOTOHBI OT HEUTPOHOB? M3 yero ckiiagpiBaeTCsa MacCoOBOE YUCIIO HYKIuAa?
Uro Takoe wu3oTOmbl, H300apel M wu3oTonbl? IlpuBenute mnpumepsl. IlpuBenure npumep
«TEHETHYECKON» CBSI3U MEXTy MOCIIEIOBATEILHO PacalalolMMUC HYKIUIaMH

171. Yto Takoe aKTUBHOCTH, IOCTOSIHHASA pacliaja, epuo/| Mojaypacajaa, CpeaHee BpeMs KU3HU?
B kakux enumHunax usMmepsitorcs 3TU BenuuuHbl? Kakue dacTHbIE ciyyau IOCJIEI0BaTEIbHOIO
paZMoOaKTUBHOIO pacliaja MOIJIM HUMETh MECTO M COOTHOUICHHE KaKUX BEJIUYMH ONpPEeeIsieT
KaKJIbIN 13 3TUX ciydaeB? Kakue CylnecTByOT BU/IbI paJHOaKTUBHOTO pacrnajga’?

172. KakoBbl OCHOBHbIE €CTECTBEHHbIE MCTOYHHKU HMOHM3UPYIOIIMX H3IyYEHUIH B OKpY)Karolien
cpene?

173. Uto Takoe «paauOaKTHBHBIC pSIbl», KAaKOBa HMX pOJb B OOpa30BaHUM HOHU3ZHMPYIOIIUX
W3JIy4CHUH Ha HallleH IJIaHeTe.

174. Kakue paauOHYKIUABI BHOCSIT OCHOBHOM BKJIaJl B MOHU3UPYIOIIEee U3JlydeHue Ha 3emie?

175. KakoBbl OCHOBHbIE AHTPONOI'€HHbIE UCTOYHUKN MOHU3UPYIOLIUX U3JIyYEHUH B OKpY)KaroIlen
cpene?

176. Kakue siBieHHs 00YCIIOBJIMBAIOT BOSHHKHOBEHHE TPHUPOIHOTO PaJroakTUBHOTO (hoHa? Bam
HEO0OXOUMO BBIOpaTh KOHCTPYKIIMOHHBIM MaTepuad KOCMHUYECKOTO ammapaTta Jyis IOJIETOB B
o0nacTu paaralMOHHbIX 10sicoB 3emuin. Kakue 1aHHbIE BbI 3alIPOCUTE U IToYeMy?

177. Heobxomumo BBIOPATH HaITOJIHUTEIIb TUTS CTPOUTEIBHBIX MaTepHaJioB.
BapuanTsr: 3oma  TOLI, ntakd - GappopoBoro  MpPOM3BOACTBA, LUIaKU
KOMOHMHATa [[BETHBIX MeTaJUIoB. Bare pemenne? Kakue 1onmoaHUTENbHBIE CBEIECHUS HEOOXOIMMO
3ampOCUTh?

178. Tlouemy  ompezeneHue Bozpacta  1ol2C HENIPUMEHUMO K OTHOCHUTEIIEHO
MOJIOJIBIM MaTepragaM OMOTEHHOTO MTPOUCX 0K ICHHUS?

B KOHIEC U3Y4YCHUA JUCHUIIIIMHBI ITIOJABOJATCA UTOI'N pa6OTI)I CTYACHTOB Ha JICKOUOHHBIX U
MNPAKTUYCCKUX 3AHATUAX ITYTEM CYMMUPOBAHUA 3apa6OTaHHI>IX 0aJllIoB B TCUCHUE ceMecTpa.

KpnTepvm OlleHMBAHMSI 3HAHUI oﬁyqamumxm o {UCUHMIIJINHE

Dopmuposanue 6a1TbHO-PEUMUH20801 OYEHKU pabombl 00YYaAIOuWUXCcs

ITocemenne Pabora Ha
ITocemenue ..
o MPAKTUYECKUX | MPAKTUYECKUX | 3a4éT
JIEKLIUHA o
3aHATHI 3aHATUAX
Paz0asuioBka 1o 10x 1=10
6 x 1=6 Gayu10B 152 Gasuia 32 bamna
7 BHJIaM paboT OaJoB
cemectp | CyMMapHbIi 6 6ayoB 16 6amnoB 168 6anma 200 GannoB
Makc. 0ant max max max max

Kpumepuu oyenusanusa pabomwlr obyuarowezocs no umozam { cemecmpa

Baausl (2 3E)
«3a4TEHO» oomee 100
«HE 3aYTEHOY 100 u meHee

6. MeToandyecKkue YKazaHud AJad oﬁyqamumxcs[ M0 OCBOCHHIO JTUCHHUIIJIMHbI

VYcnentHoe n3ydeHue Kypca TpeOyeT OT 0O0ydarommxcs TOCEIICHUs JICKIIUHA, aKTUBHOU




paboThl Ha TMPAKTUYECKUX 3aHATHUSX, BBIIIOJHEHUS BceX Y4YeOHBIX 3aJaHUN MpernojaBaTels,
O03HAKOMJICHHS] C OCHOBHOM U JTONIOJIHUTEIBLHON JIUTEPATYPOU.

3anuchk JieKHUM — ofHa W3 (OpPM aKTUBHOW CaMOCTOSITEIHHOM pPabOThI OOYyYaIOIIUXCH,
TpeOyrolasi HaBBIKOB U YMEHHsI KPAaTKO, CXEMaTHYHO, TOCJIE0BATEIHO U JIOTHYHO (PUKCHPOBATH
OCHOBHBIE TOJOXEHHS, BBIBOJBI, 00001IeHHs, POpMYIHPOBKUA. B KOHIIe JeKIuu mperoaaBareib
ocTaBisieT Bpems (5 MHMHYT) UIs TOro, 4TtoObl OOyyaromuecsi WMeNd BO3MOXKHOCTH 3a/1aTh
YTOUHSAIOIIME BONPOCHI 10 H3y4yaeMoMy Marepuaily. M3-3a HeEnocTaTOYHOro KOJMYECTBa
AyJUTOPHBIX YacOB HEKOTOphIE TEMbl HE YIAaeTcs OCBETHUTh B TOJIHOM O0O0BEME, I03TOMY
IIPENoAaBareib, MO CBOEMY YCMOTPEHMIO, HEKOTOPbIE BOMNPOCHI BBIHOCUT Ha CaMOCTOSITEIbHYIO
paboTy CTYAEHTOB, pEeKOMEHAYS Ty WJIM HHYIO JuTeparypy. Kpome 3Toro, ajsi Jydiiero OCBOSHHS
Marepuaia ¥ CHCTEeMaTH3alUM 3HAHUM 10 AMCHUIUIMHE, HEOOXOJMMO TIOCTOSIHHO pa30Ouparb
MaTepHabl JIEKIHA 110 KOHCIIEKTaM M y4eOHbIM rmocobusiM. B cimydae HeoOxonumocTi oOpaiiarses K
IPENOJABaTENIO 32 KOHCYJIbTalUeH.

IHoaroroBka K NPaKTHYECKUM 3aHATUSIM.

[Ipy MOATrOTOBKE K NPAKTUYECKUM 3aHATUSM CTYACHT JOJDKEH H3YyYUTh TEOPETUUYCCKHIMA
MaTepuag Mo TeMe 3aHATHS (MCIOJb30BaTh KOHCIEKT JIEKIWH, M3y4UTh OCHOBHYIO IJIUTEpaTypy,
O3HAKOMUTbCS C JIOTIOJIHUTEIBHOM JIUTEPATYpOil, IPH HEOOXOIUMOCTH JIOTIOJIHUTh KOHCIIEKT, JIeNas B
HEM COOTBETCTBYIOIIME 3allUCH W3 JIMTEPaTYpHbIX HCTOYHUKOB). B ciydae 3arpyaHeHUid,
BO3HUKAIOIIMX TP OCBOGHHM TEOPETHUYECKOTO Marepualia, CTYIACHTY CJeqyeT oOpamarbes 3a
KOHCyNbTallUel K TMpernojaBarento. Vas Ha KOHCYNIbTAIMIO, HEOOXOAMMO XOpPOIIO MPOAYMAaTh
BOITPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHUSL.

B Hauane npakTU4ecKoro 3aHsATHUs MPENoJiaBaTellb 3HAKOMHUT CTYJIEHTOB C TEMOM, OrJallaeT
IUIaH TIPOBEACHUS 3aHSTHUS, BbIIACT 3a7aHus. B TeueHHe OTBEAEHHOIO BPEMEHM Ha BBINOJIHEHHE
paboThI CTYACHT MOXKET OOpaTUTHCS K MPENoJaBaTeiio 3a KOHCYNIbTAllMeld WU pa3bsicCHEHUsIMU. B
KOHIIE 3aHSTHS IIPOBOJUTCS ITPUEM BBITIOJTHEHHBIX 3aJaHNi, COOECeJOBaHHE CO CTYICHTOM.

Pe3ynbpTaThl BBIOTHEHUSI MPAKTUYECKUX 37aHUN OLIEHUBAIOTCA B 0ajsiaX, B COOTBETCTBUH C
0aJUIbHO-PEUTHHIOBOM CUCTEMON YHHUBEPCHUTETA.

IMnanbl npakTuyecknx 3auaTuii (7 cemectp)

JlaGopaTtopHnas pabota Nel
OU3NKO-XUMHUYECKHE TIPOIIECChl B aTMOc(hepe

JlaGopatopHas pabora Ne 2.
Ornpenenenne o01IeH, kKapOOHATHOM KECTKOCTH BOJIbI

JlaGopaTtopnast pabota No3
Omnpenenenue PH mpupoIHBIX BOA

JlaGopatopHas pabora Ned
N3mepenne MaccoBOi KOHIICHTPAIMH OOIIIETO KeJie3a ¢ CYIb(POCATUIIMIOBON KUCIOTON
(poroxonopumerpust (TOCT 4011-72), KOMILIEKCOHOMETPHS)

JlaGopatopHas pabota Ne5
HNonomerpruueckuii METOT OPEAEIICHUS OCTATOYHOTO XJI0pa

JlabopaTtopnast pabota Ne6
I'a30BbIi1 COCTAB IPUPOJHBIX BOJ.

JlaGopatopHas pabota Ne7
Ornpenenenre OMOTEHHBIX JIEMEHTOB. A30T

JlaGopaTopnas pabota Ne§
Omnpenenenne OMOTeHHBIX d71eMeHTOB. Docdop



JlabopaTtopnas pabota Ne9
Ornpenenenue rymyca B mouse mno metony TropuHa

JlaboparopHast pabora Nel0
N3mepenne OyhepHO eMKOCTH TTOYBBI

7. IlepeyeHb OCHOBHOII W [ONOJIHUTEJbHOW Y4eOHOU JuTepatrypbl, UHTepHeT-pecypcos,
HeO0XO0UMBIX /IJIf OCBOCHHSI JUCIHUNJIMHBI

OcHoBHas1 JiuTEepaTypa

1. Xumust okpyskarorieit cpensl : yaeonoe nmocodbue / 5. U. Baiicman, T. B. HypucinamoBa,
JI. B. Pynakosa [u np.]. — Ilepms : ITHUITY, 2010. — 325 c. — ISBN 978-5-398-00394-9. —
Texkcr : onektponneld //  Jlamb : dnekTpoHHO-OMOnMoreuHas cucrtema. — URL:
https://e.lanbook.com/book/160959

2. MOHUTOPHUHT OKpY’Kaloleil cpeapl: MpakTUKyM [DIeKTpoHHBIH pecypc] . - Koctpoma :
KI'Y um. H.A. HekpacoBa, 2020. - 80 c. - Kuura u3 komrekuun KI'Y um. H.A. Hekpacosa -
Okomorwust. - ISBN 978-5-8285-1077-1. URL.: https://e.lanbook.com/book/160112

JonoHUTeIbLHAS JUTEpPaTypa

1. OcHoBBl XMMHU OKpyKaromeil cpenbl : yueOnoe mocodume / I'. U. bepesun, T. A.
AnamoBuy, C. FO. Oropoanukosa, A. B. An6eroa. — Kupos : Barl'V, 2018. — 207 ¢. — Texkcr :
3JICKTPOHHBIN /l Jlanb : ANIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/164422

2. PomanoB A.B. Xumus okpyxatouieii cpeast [Tekct] : yueOHO-MeToanueckoe nocodue /
OI'bOY BO "Val'TlY um. U. H. VuesHoBa". - Yaesaosck : ®I'bOY BO "Val'TIY um. U. H.
Vnesguora", 2017. - 60 c. - CIucok  JIHT.: C. 59. - 1.00. URL:
http://els.ulspu.ru/?song_lyric=%d1%85%d0%hb8%d0%bc%d0%hb8%d1%8f-
%d0%be%d0%hba%d1%80%d1%83%d0%hb6%d0%b0%d1%8e%d1%89%d0%hb5%d0%h9-
%d1%81%d1%80%d0%b5%d0%hb4%d1%8b

3. IlocmenoBa, O. A. 'eoxumusi okpyxaromei cpeasl [DIEKTPOHHBIN pecypc] : yueOHOe
nocobue / coct. O.A. [Tocnenona. - CraBponosib: CTI'AY, 2013. - 60 c. - TekcT : 3AeKTPOHHBIN. -
URL.: https://znanium.com/catalog/product/514088

4. Kykoa, H. B. XuMuueckuii MOHUTOPUHT COCTOSTHUS OKPYKAIOIICH Cpellbl: TporpaMmma
daxynpratuBa / H. B. XKykoBa. — Capanck : MI'TIM um. MLE. EBceBbeBa, 2010. — 13 ¢. — Teker
:  onexkTpoHHBIM  //  Jlamp  :  aJekTpoHHO-OMOMMoTreyHas  cuctema. —  URL:
https://e.lanbook.com/book/74463

Humepuem-pecypcol

1. http://www.mnr.gov.ru/regulatory/detail.php?1D=286341 lNocynapcrBennslit foknaa «O
COCTOSIHMH M 00 OXpaHe okpyxartoiiei cpenbl Poccutickoii @enepamuu B 2015 romy»

2. http://www.meteorf.ru/product/infomaterials/90/ O630p cocTosiHus U 3arps3HEHUsT OKPYKaIOIIEH
cpensl B Poccuiickon @enepannu 3a 2015 rog

3. http://www.consultant.ru/document/cons_doc_LAW_34823/ ®denepanbhbiii 3akoH "O0 oxpaHe
okpyxkaromiei cpeasr” ot 10.01.2002 N 7-®3 (aeiicTByromias penakius, 2016)
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