MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEILHOE YUPEIKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUH rOCYIapCTBEHHBI YHUBEPCUTET)

b1.B./1B.01.01 [OKYMEHT MOAMUCAH
(unoexc Oucyuniumot) ONEKTPOHHOWM NOAMACHIO

Ceptudukat: 0104C9930041AF69884C90A90063ED2DBD
Bnapeneu: Kpasuosa MapnaHHa BuktopoBHa
[OevictButeneH: ¢ 02.11.2022 go 02.11.2023

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

DuU3uKO-XUMHYECKHe mpouecchl B Onocdepe

(HaumeHo8aHUe OUCYUNIUHBL)

10 HAMPABJICHUIO MMOATOTOBKH
18.03.02 Duepro-u pecypcocbOeperaroiue nporecchl B XUMUYECKOM TEXHOIOTHH, He(hTEXUMHUH U
OMOTEXHOJIOTHH

HaIpaBICHHOCTH (IPOdITbH)
ParmonansHoe PpUPOI0NIONB30BaHNE, PEIUKIMHT U YTHIIN3AIUS OTX0/I0B

®opma o0ydeHUs: 3a09HAs
I'ox mabopa: 2020
O6mmas TpynoemMkocTh: 5 3E

Pacnpeueneﬂue YaC0B JUCHHUIIMHBI 110 CEMECTPaM

Cemectp 3

®opma KOHTPOJIA 3a4eT Hroro
Bun 3ansaruit
Jlexuun 4 4
JlaboparopHsble 4 4
[TpakTHyeckue 4 4
PykoBOJICTBO: KypcoBbie paboThl (poekTsi) / PI'P
[TpomexyTouHas arTectanus 0,25 0,25
KonraktHas pabota 12,25 12,25
CamocTosTenpHas padora 164 164
KouTtpons 3,75 3,75
Hroro 180 180




Pabouyto nmporpamMmy coctaBuiI(u):

Crapumnii npenogasarens, [llesuenxo FO.H.
(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

(OozndicHOCmb, y4eHoe 36anue, cmenenb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

Vv OtcyrcTBYyeT

Penensenrt

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

Pabouas mporpamma qucuuIminHbl coctaiena Ha ocHoBaHuu ®I'OC BO u yyeOHoro miana
HarnpaBiaeHuss moarotoBku 18.03.02 DHepro-u pecypcocbOeperaronme Mmporeccbl B XMMHUYECKOM
TEXHOJIOTHH, HEDTEXUMHUU ¥ OMOTEXHOIOI NN

Cpox aeiicTBusi padoyeii mporpaMMsbl JUCHUILIMHBI 10 «31» aBrycra 2025r.

YTBEPXIEHO

Ha 3acenanuu kadenps
«XUMHUECKasi TEXHOJIOTHS U pecypcocOepekeHne»

(mporokon 3aceqanus Ne 2 ot «19» cenrsops 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Llens OCBOEHHSI TUCHMIUIMHBI — (OPMHUPOBAHHWE Yy CTYJACHTOB IOHUMAaHHUA MEXaHU3Ma
npeBpaiieHuii B aTMocdepe, MoYBaX M BOMHBIX CpeAax Kacarommecs (GHU3MKO-XUMUIECKUX
MPOIIECCOB, MpoTeKarImmx B Ouochepe. B Kypce maHBI COBPEMECHHBIE NPEICTABICHUS O
TpaHcopMalui TEXHOT€HHBIX W AHTPOIOICHHBIX 3arpsA3HCHUHN, BPEMEHH HX CYIICCTBOBAHUS U

METOdaXx Hef/'ITpaJII/ISaI_II/II/I TOKCHUYHBIX KOMIIOHCHTOB.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

HI/ICHI/IHHI/IHBI U IIpaKTUKH, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTc;I JaHHass AUCHUIIIIMHA:

«Duzuka», «Beicmas wMartematuka», «lIpoGneMbl yCTOMYMBOTO pa3sBUTH,

((Opl"aHI/I‘IeCKaH XUMMU.

«buonorusy,

JIMCUMIUINHBL ¥ IPAKTUKH, AJI1 KOTOPBIX OCBOECHUE JAHHOM TUCIMIIIMHBI HEOOXOAUMO Kak
npenuiecTpyromiee: «MeTtoasl U MpUOOPHl KOHTPOJS OKPYXKAOUIEH Cpeapl M 3IKOJIOTMYECKUI

MOHHUTOPHUHID.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dopMmupyembie u
pMupy NHaukaTopbl 10CTHIKEHU S

KOHTPOJIHpyeMble . [lnanupyemble pe3yJibTaThI
Kowll)nengiyuuu KOMIIETEHIIH pyoﬁyqe}?uﬂy
(Koa 1 HAMMEHOBaHUE)
(Ko 1 HAMMEHOBAHUE)
OIIK-3 - cnocoOHOCTBIO - 3HaTh:
UCIIOJIb30BaTh  OCHOBHBIC — OCHOBHBIC  (PUBHKO-XMMHUYECKUC
€CTeCTBEHHOHAYYHBIC IPOIIECCHI, MIPOTEKAOIINE B
3aKOHBI JJISl TIOHUMAHHS aTMocdepe, ruapocdepe u
OKpYXaloIllero Mupa u marocdepe;
SIBIICHUH PUPOIBI — CTpykTypy Omochepsr u ee
OCHOBHBIE HHEpreTHYeCcKre
MTOTOKH;
— MNYTH  MHUTpallMd  XUMHYECKHX
3arpsI3HUTENEH, STarnbl ux
TpaHchopmaIn, COCTaB "
CBOICTBa MIPOYKTOB

B3aHMOH€ﬁCTBHﬂ 3arpA3HAIOIINX
BCHICCTB W HUX HPOU3ZBOJHBIX C

KOMIIOHEHTAaMH OKpY>KaroIeu
CpeJbl U MEXTY COOOH.

YMeTs:

— pemarh 3amaud 1O (DUBHKO-
XUMHYECKUM mporeccam B
ounocdepe;

— OILIGHUBATh MOCTIEICTBUS

IIPOLIECCOB,  NPOUCXOIALINX B
pasHbIX 00oMoYKax 3emiu IS
4eJI0BEKA ¥ PUPOJHON CPEJIbI;

— PpaccuMUTHIBATh napaMeTpsl
TpaHc(hOpMallMKM  3arpsI3HAIOLIMX




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMITeTeHIU
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3yabTaThl
o0yueHust

BCIICCTB Ipu Hux BBI6pOCﬂX
TCXHOICHHbBIMU UCTOYHHUKAMMU,

— Hay4HO 00OCHOBEIBATh
HaOJII01aeMEbI€ SIBICHMS.

Bnanerts:

— HaBBIKAMU MIPOTHO3UPOBAHUS
OITACHOCTH o0Opa3zoBaHHs

TOKCHYHBIX BTOPUYHBIX BEIIECTB B
OKpYKalolleu cpeje.

I1K-14 -criocoOHOCTEIO
MIPUMEHATHh COBPEMEHHBIE
METO/IbI UCCACIOBAHMS
TEXHOJIOTHYECKHX
MIPOIIECCOB U MIPUPOIHBIX
Cpel, UCIOIb30BaTh
KOMITBIOTEPHBIC CPEICTBA
B HAy4YHO-
HCCJICIOBATCIbLCKOM
pabore

3HAaTh:

— NPUHIUIBI paboThl 1a00PATOPHOTO
000pyIOBaHUs;

— OCHOBHBIE buznueckue u
XMMHUYECKHUE 3aKOHBI.

YMers:

— aHaNU3UPOBAThH pe3ynbTaThl
U3MEpEHHI, CTPOUTH
KaJIMOPOBOYHBIE 3aBUCHUMOCTH,
OTHCHIBATh MOJTy4YEHHBIE
pe3yJIbTaTHI.

Bnaners:

— HaBBIKOM WCTIOJIH30BAHUS
HE0OXO0IUMMBIX npuOopoB 51
71a00paTOPHOTO o0opynoBaHus
[IPY NIPOBEJICHUH UCCIENOBAHUIT;

— HaBBIKAMH MaTeMaTH4eCKOi
00pabOTKM  3KCIEPUMEHTAIBHBIX
JTAaHHBIX;

— JKCHEPUMEHTAIBHBIMU  METOJaMHU
MCCIICTOBAHMS COCTOSTHUS
aTMoc(epHOro BO3/yXa,

MPUPOAHBIX BOOJOCMOB, ITOYBEI.




4. CTpyKTYypa U cofepKaHMe JUCHUILTHHBI

®opMbl TEKYLLEr0

Monayab Bun HaumeHoBaHue TeM 3aHATHI Oonbem, KONTPOIH
. N Cemectp banabl | UHTepakTuB, 4.| (HAHMMEHOBaHUE
(paznen) y4eOHoii padoThI (yueoHoOii padoThI) q,
OLICHOYHOI0
cpeacrsa)
Monayasl Jlekuus Nel OcHoBHbBIE MOHSATHSI 0 Ouochepe. 3 2 [IpomexxyTOUHBIN
Du3uKo- C UCnoJab30BaHueM | DU3UKO-XUMUYECKUE CBOICTBa rect 1
XUMUYECKUE  |TEXHOJIOTUHI KOMIIOHEHTOB Onocdepsl. PaBHOBeCHbBIE IAHAIIU3 TEKyILen
CBOICTBa IMCTAaHIIMOHHOTO  |cucTeMbl B Omocdepe. IIporecch yCIIEBaEMOCTH MpHU
ourochepsl. o0OyueHusl. MacconepeHoca 3arpsA3HAIOLINX nomoiu bPC-
BEILIECTB. peuTHHra.
TexHOreHHble MOTOKH 3JIEMEHTOB B
OKpY>Karolleu cpere.
CamocrositenbHass |M3ydyeHune TeopeTHUecKoro marepualia 3 17 [IpomexxyTouHbIi
paborta. no teme: «KpyroBopor Beliects B rect 1
onocdepe». IAHaIN3 TEKyIEen
yCIIeBa€MOCTH MpHU
Kpyrosopor yrinepoga M Kuciaopona. romou bPC-
Kpyrosopor asora. Kpyrosoport peuTHuHra.
dochopa. Kpyrosopot cepsbl.
CamocrositenbHast | M3yueHne TeOpeTHuecKoro marepualia 3 17 [TpoMexxyTOUHBII
pa0bora. no Tteme: «DU3MYECKHE ACMEeKThI rect 1
onocdepb». IAHaIN3 TeKyIei
yCIIEBAEMOCTH MIPU
PagnanroHHO-XMMHUYECKHE TTPOIIECCHI rnomoru bPC-
ouocthepsl. IllymoBOoe 3arps3HEHHE. peiTuHra.
DNEeKTpOMarHuTHOE 3arpsi3HEHHE.
CamocrosarenbHas |IIpomexxyTouHblii TECT 11O MOIYJIIO | 1 5 [IpomexxyTouHbIN
paborta recT 1




®opMbl TEKYILIEro

pabota Nel

. KOHTPOJIA
Monayab Bun HauMenoBanue TeM 3aHATHH Oo0nemMm,
. N Cemectp Bbanabl | UHTepakTuB, 4.| (HAHMMEHOBaHUE
(paznen) y4eOHoii padoThI (yueoHoii padoThI) 4,
OII€HOYHOI0
cpeacrsa)

Monayas 2 Jlexuus Ne2 ¢ OcHOBHBIE 3arps3HUTE]H 3 2 [IpomexxyTOUHBIN
Duzuko- HCIIOJB30BaHUEM  [aTMOC(epbl H HX (pusuxo- TecT 2
XUMUYECKHE  |TEXHOJIOTUHI XHMHUYeCKHe XapaKTePUCTHKH: AHanu3 TeKyuen
MPOIIECCHI B nuctaHiimoHHoro |1 O30H kak Ta3 — 3arps3HuTenb. Ero yCIIEBAaEMOCTH TIPU
aTMocgepe. o0OyueHusl. OCHOBHBIE cBoicTBa. Ero BnusHHE Ha oMot bPC-

MaTEepUAJIbIL. peuTHHra.

2. Oxkcuapl a3ora, #X (PUHKO-

XUMUYECKHE CBOWCTBA, TEXHOTECHHBIE

MPUYMHBI ux MOCTYILICHUS B

atmocdepy.

3. CBo0OoHbBIE paauKabl, ux

nonaganue B atmocdepy. Mx peakuuu ¢

JIpYruMu razoo0pa3HbIMU

3arps3HUTEIISIMHU.

4. Jlnokcun cepbl U ero arMocgepHbie

peakuuu. I'omorenHsIit u

reTEepPOreHHBIN MEXaHU3M OKHCIICHUS.

5. XUMHUYECKHE peakuuu B

HEOPraHWYECKHX CHCTeMax. BzammHoe

BupryanbHas DKCIpecc-aHalii3 CMECH CTOYHBIX BOJI. 3 2 5 Ortuer no
nabopatopHast imabopatopHoii pabote

Ne 1




®opMbl TEKYILIEro

. KOHTPOJIA
Monayab Bun HauMenoBanue TeM 3aHATHH Oo0nemMm,
. N Cemectp Baaabl | UHTepakTuB, 4.| (HAUMEHOBaHUe
(paznen) y4eOHoii padoThI (yueoHoii padoThI) 4,
OII€HOYHOI0
cpeacrsa)

CamocrositenbHas | M3ydeHue TeOpeTHYeCKOoro Marepuaiia 3 17 [TpomMexyTOUHBI
paborta. o TEME: «Bo3neicrBue TecT 2

3arpA3HAIOIIMX BellleCcTB Ha AHanu3 TeKyuen

atmocdepy: yCIIEBAaEMOCTH TIPU

1. CHmKeHue ONTHYECKON oMot bPC-

MIPO3PAYHOCTH AaTMOCHEPHI. peiTHuHra.

2. MexaHu3MbI o0Opa3oBaHus

KHCIIOTHBIX JIOKJICH HaJl OKCaHaMH U

HaJl MIPOMBIIIITICHHBIMU 30HaMH.

['mobanbHast mpobiieMa  KUCIOTHBIX

JIOXKIEH.

3. XHAMHYECKUE IIPOLIECCHI,

mpoTeKarlme  1pu  00pa3oBaHUU

0CaIIKOB B oOJrakax. Hentpst

KOHJICHCAIIUU B nporeccax

oOpa3zoBaHusi 00JIaKOB HaJl OKEaHAMU U

HaJl IPOMBITIJIEHHBIMUA 30HAMHU.

4 Cwmor. XuMHYECKHE peaKIuu ¢

y4aCTHEM ¢dbopmanpaeruna,

OpUBOJANINE K  (POTOXUMUYECKOMY

CMOTY».
[TpakTryeckoe TernoBoit Oamanc cucremsr "3emus - 3 2 5 OTuer 1o
3aHsaTHE Nel atMocdepa". Kputndeckue 3JI€MEHTHI [IPAKTUYECKOMY

OanaHca, ONpENENAIONINE CPEIHIOI0
TEMIIepaTypy TMOBEPXHOCTH  3eMIIH.
Ponp anpbeno armocdepsl U 3eMHOMN
MOBEPXHOCTH.

sansaTuro Ne 1




®opMbl TEKYILIEro

. KOHTPOJIA
Monayab Bun HauMenoBanue TeM 3aHATHH Oo0nemMm,
(paszen) yaeOHoi padoThI (yaeOmOi pa6oTs) Cemectp u. bannbl | UHTepakTuB, 4.| (HAUMEHOBaHUE
OLICHOYHOI0
cpeacrsa)
CamocrositenbHas |M3ydyeHne TeopeTHYecKoro marepualia 3 17
pabora. no teme: «BiuusHUE 3arpsA3HIIONIMX
BEILECTB Ha  METEOpPOJIOTMYECKUE
ycioBHs B rio0ambHOM MacmTabe.
[TapHuKOBBIE rassl, TTAPHUKOBBIN
¢ dekr. O30HOBBIC BIPBI, MEXaHU3M
ux o0pa3oBaHUS U BIUSHUE HA >KU3Hb
TJIAHETHI.
[IpakTuueckoe Pacuer 3amad mo QpuU3NKO-XUMHUYECKUM 3 2 5 Otyet no
3ansTue Ne 2 nporeccam B atMmocdepe. MPAaKTUYECKOMY
BaHsaTHIo No 2
CamocrositenbHas | [IpomMeXyTOUHBIN TECT 1O MOYIIIO 2 1 10 [TpomMexxyTOUYHBII
pabota TecT 2
[IpomexyTouHas 3 0,25 - IAHaIN3 TeKyIen
aTTecTalus yCIIEBAEMOCTH MIPU

nmomotu bPC-
peuTHUHra.




®opMbl TEKYILIEro

CBOMCTB IIPUPOJIHBIX BOI».

Monayab Bun HaumeHoBaHue TeM 3aHATHI Oo0nbem, KONTPOIH
. N Cemectp Banabl | UaTepakTus, 4.| (HAauMMeHOBaHHe
(pazaen) y4eOHoii padoThI (yuedoHOM padoTHI) u.
OLICHOYHOI0
cpeacrsa)
Moayas 3 CamocrosrenbHas |M3ydeHue TeopeTHYECKOro marepualla 3 17 [IpomexxyTOUHBIN
®usuko- paborta. no Tteme: «OkeaH Kak TIJIaBHBIN recT 3
XUMUYECKHE AKKyMyJIITOp TEIUIOTBI Ha  3emiie: AHanu3 TeKyuen
[IPOLIECCHI OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE yCIIEBaEMOCTH MpHU
ruapocdepe. MIPOLIECCHI B ruapocdepe. nomoiu bPC-
dopmupoBaHHe KUCIIOTHOCTH peuTHHra.
MTOBEPXHOCTHBIX BOJI. Penoxkc-
OypepHOCT,  TPUPOAHBIX BOA U
pouecchl JeHUTpudUKanuu, cyabdar-
penykuuu u pepMeHTauu».
CamocrositenbHass |M3ydeHune TeopeTHUecKoro marepualia 3 17 [IpomexxyTouHbIi
pabora. no Tteme: <« Kuukue 3arps3HUTENU recT 3
O6uocdepsl — MOBEPXHOCTHO-aKTUBHBIE IAHaIN3 TEKyIEn
BEILIECTBA, MOIOIIME CpEJICTBA, yCIIeBa€MOCTH pHU
apomaTuueckue  yriesomoponasl. Mx nomoiu bPC-
(Gu3MKO-XMMHUYECKHE  CBOMCTBA U peuTHHrA.
BO3JIelicTBUE Ha Ouochepy».
CamocrosrenbHas |M3yueHue TeOpeTHYECKOro marepualia 3 17 [IpomexxyTouHbIi
pabora. no teme: «lIpouecchl OKUCIEHUS U recT 3
BOCCTAHOBJICHHUSI B MIPUPOJHBIX AHAIIA3 TEKyILIEen
BO/IOEMaX. KucnornoocHoBHas yCIIeBaeMOCTH MpHU
OydepHOCTh MPUPOIHBIX BOA. DakTOPHI nomoiu bPC-
dbopMupoBaHus KHCIIOTHOOCHOBHBIX peiTHHra.




®opMbl TEKYILIEro

. KOHTPOJIA
Monayab Bun HauMenoBanue TeM 3aHATHH Oo0nemMm,
. N Cemectp Bbanabl | UHTepakTuB, 4.| (HAHMMEHOBaHUE
(paznen) y4eOHoii padoThI (yueoHoii padoThI) 4,
OLICHOYHOI0
cpeacrsa)
JlaGopaTopHas HccnenoBanue coJiepKaHus 3 2 5 Otyet mo
pabota No2 HEPTENPOAYKTOB M  B3BEIICHHBIX maboparopHoit pabore
BEILECTB B CTOYHBIX BOJAX No2
CamocrositenbHas | [IpoMexyTOYHBIN TECT 110 MOIYIIO 3 1 10 [TpomexxyTouHbIN
pabora recT 3
Monyas 4 CamocrositenpHass |M3ydyeHune TeopeTHUecKoro marepualia 3 17 [IpomexyTouHbIit
dusuko- pabora. o teme: «lIpoucxoxkaenue, cocraB U recT 4
XUMUYECKUE ¢byHKIIMY TOYBBL. [ 'YMUHOBBIE KHCIOTHI. IAHAIIU3 TEKyILen
[IPOLIECCHI Croiikue OpraHHYecKue yCIIEBAEMOCTH TIPU
ITUTOC(EPHI. 3arpsA3HATEIN . oMo bPC-
peUTHHrA.
CamocrositenbHast | M3yueHne TeOpeTHuecKoro marepualia 3 17 [TpoMexxyTOUHBII
pabora. o TeMe: «OKucIuTENBHO- rect 4
BOCCTAHOBUTEIIbHBIE PEAKIIUNA B ITOYBE. IAHAN3 TEKYyILEn
[Ipumenenue ynobpeHuit JUTSt yCIIEBAEMOCTH MIPU
MOJIJIEPIKAHUS TUIOIOPOAUS IIOYB. oMot bPC-
Herpananus nous». penTuHra.
[TpakTrueckoe Pacuet 3a7a4 no (pU3HKO-XUMHYECKUM 3 4 5 Otuer o
3anstue Ne 3 npoiieccam B negpocepe. MPaKTUYECKOMY
3aHsaTuio No 3
CamocrosrenbHas |IIpomexxyTouHbIil TECT 11O MOAYIIO 4 1 10 IIpomexxyTouHbIN
paborta recT 4




®opMbl TEKYILIEro
. KOHTPOJIS
Monayab Bun HauMenoBanue TeM 3aHATHH Oo0nemMm, p
. N Cemectp Baaabl | UHTepakTuB, 4.| (HAUMEHOBaHUe
(paznen) y4eOHoii padoThI (yueoHoii padoThI) 4,
OIIEHOYHOT 0
cpeacrsa)
CamocrostenbHas |[loAroToBKa OTYETOB MO MPAKTHYECKUM 3 7
pobora. 3aHATHUSAM U J1a00PaTOPHBIM paboTaMm.
3ader (10 3 3,75 40 Hrtorosoe
HaKOIUTEILHOMY TECTUPOBAHUE
peNTHHTY)
Hroro: 180 100




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[lpu  peanmsanmu  y4eOHOTO  Kypca  JIUCIHHUIUIMHBI — HCIOJB3YETCS  TEXHOJIOTHUS
JUCTAHIIMOHHOTO O0Y4YeHHUs, BKIFOYAIOLIast JEKIHH, IPAKTUIECKUE 3aHATHS, JJAOOpaTOpHBIE pabOTHI
MIOCPEJICTBOM AJICKTPOHHBIX y4eOHO-METOJMUECKUX MaTepHajoB, Pa3MEIICHHBIX B OOydaroei
CpeZie C MCII0JIb30BaHNEM KOMIIBIOTEpa, MOIKIIOYEHHOT0 K ceTh VHTepHeT.

[Tpu moAroTOBKE K OTBETaM Ha TECTHI 10 TEMaM Kypca M BBITOJHEHHUIO THITOBBIX 3aJaHUN U
BUPTYAIbHBIX JTA0OPATOPHBIX PabOT CTYACHTY HEOOXOIUMO TIIATEILHO M3YYUTh IpeaaraeMyro
JUTEpaTypy, yu4eOHBII MaTepHall.

CTyneHT caMOCTOATENbHO padoTaeT ¢ JONOJHUTEIBHOH M OCHOBHOM JIMTEpaTypoil,
HHTepHeT-pecypcamu.

6. Meronuyeckue yKa3aHus M0 OCBOEHHIO TUCIUTIIHHbI

MeToanyeckne peKOMEHIAIUN K BbINOJHEHHIO CAMOCTOATEIbHOI padoThI:

1. 3ydeHnue TeopeTUyecKoro MaTepraia ¢ UCIOIb30BaHKE: JEKIIMOHHOTro MaTepuana, IbC
1 O6nbmoTeyHoro GoHma.

3. TlogroroBka K ayAMTOPHBIM 3aHATHSIM (IMPAKTHYECKUM 3aHATHSIM W BHPTYaIbHBIM
1abopaToOpHBIM paboTaM, MPOMEKYTOYHON aTTECTALIUN).

4. BpITlOJIHEHUE MTPAKTUYECKUX 3aHITHH JOJIKHO OBITh 0()OPMIIEHO B TEKCTOBOM PEIaKTOpe
Microsoft Word, u Bknrouars B ce0s:

- HOMEp U TeMy 3aHSTHs;

- 3aII0JIHCHHBIC TAOJIHIIBI, IPOU3BEACHHBIC PACUEThI, IIPEJACTABICHBI CXCMBI,

- MUCHbMEHHBIE OTBETHI HA KOHTPOJIbHBIE BOMPOCHI,

- He0OXOIMMbIC BBIBOJBI.

@aiin HazpiBaTh: @.M.O. Ne I'pyninel . @uzXumllpon _Ilpakr Ne3aganwus.

5 BrimonHeHue BHPTYANbHBIX JIA0OPATOPHBIX paboT: OTYeT Mo JabopaTOpHOH padoTe
JOJKEH ObITH 0OPMIICH B COOTBETCTBUH ¢ TpeOOBaHUSAMH B TEKCTOBOM peaakrope Microsoft Word.
[Tpu OATOTOBKE K 3aIIUTE CTYIEHTY U3yYUTh U IHCBMEHHO OTBETUTH HA KOHTPOJIBHBIE BOTIPOCHI.

@aiin HazbiBaTh: O.J.0. Ne I'pynner. GuzXumllpon_Jlad Ne3anaunws.

6 Urtorosoe TectupoBanmue no kypcy — 40 6amios. 1 Bonpoc — 1 6am1. (40 Borpocos B
TECTe).

[IpenonaBatens KOHCYJBTHPYET CTYACHTOB Ha QopymMe M JaeT KOMMEHTapuu K
BBITIOJIHEHHBIM 3aJJaHUSIM IIPU IIPOBEPKE.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA

3 OIIK-3 OTtueThl MO MPaKTUYECKUM 3aHATUsIM Nel -
3.
[Ipomexxyrounoe TectupoBanue Nel-4,
Hrorosoe TectupoBaHue.
Bormpocsr k 3auety Nel-No61.

3 [1IK-14 OtueTsl N0 1aboparopHbIM paboram Ne 1-
2.

7.2.1. OTYeTHI 10 NPAKTHYECKUM 3aHATHAM
(HaumeHo8aHUe OYEHOUHO20 CPeOCmea)

THunoBble NPAKTHYECKHE 321aHUS

IIpakTHyeckoe 3ansaTue Ne 1
Temmoroii 6aanc cucremsl "3emits - armocdepa". Kputrueckue 3JieMeHThI OallaHca,
OTIpeICTISIONINE CPEAHIOI0 TEMIIEPATypy MOBEpXHOCTH 3emid. Poinb ansbeno atmocdepsl U 3eMHON
MOBEPXHOCTH.

Heab paGoThl: OTyYeHUE MPAKTUYECKUX HABBIKOB PACUETOB TEIJIOBBIX OanaHcoB "3emis -
atMocdepa'. 3akperieHre 3HaHUH 10 JEKIIHOHHOMY MaTepHaiy.

3aganme:

AJITOPUTM BbINOJIHEHUSI MPAKTHYECKOT0 3aHATHS

1. CocTaBuTh cXeMbI 0ATaHCOB OTJEIBbHBIX CUCTEM

2 [TpoBecTr pacyeT TEeIIOBBIX OATAHCOB OTAEIBHBIX CHCTEM.

3. OdopMuts oTuer.

4 3ammTUTH padoTy.

KoHnTpoJsibHbIE BONIPOCHI:

1. Yro Takoe anbben0?

2. EcTeCTBEHHBII XMMUYECKHI COCTaB aTMOC(hepHI.

3. JIBuKeHue 4acTHIl B BETPOBOM IOTOKE, MOJIE TSKECTH.

4. OcHOBHbIE (DaKTOPBI, BIMSIONIME HAa pPAaCIpPOCTPAHEHHE 3arpsA3HSIONIUX BEIIECTB.
3aKOHOMEPHOCTH PACHpPOCTPaHEHUs 3arps3HAIOIIMX BellecTB B atMocdepe. BimsHue Berpa Ha
pacnpoCTpaHEHUE 3arps3HSAIONIMX BEIIECTB. BiusgHUE aHTPONOTEHHBIX BO3JCHCTBHM Ha
XUMHUYECKHH cOCTaB aTMOC(EpHI.

5. M3meHeHune anp0eno BCIeICTBUE a3pO30JIbHBIX 3arps3HEHHM.

6. Pomp wmuoroaromusix razoB (H2O, CO;, NH3z) B armochepHoMm moriomieHu,
"mapHUKOBBIN" 3D DEKT.

7. O30H. [lonyuenue u pazpyueHue 030Ha. O30HOBBIN CIION M €r0 3HaYEHUE.

8. AHTpOIIOTEHHBIE HMCTOYHUKH MeTaHa. XHMHYECKHE IPOLECCHI, JIEKAIIUE B OCHOBE
BBIX0JIa ME€TaHa U3 aTMOC(EPHI.

9. Cmor. Ero pa3zHoBUIHOCTH

10. Kucnorasle noxnau. OOpa3oBaHMe M BIMSHUE Ha OKPYXKaloLIylo cpeay. BriBenenue
3arpsI3HAIOLIUX BELIECTB U3 aTMOC(hEpHI C 0cagKaMu

11. [TapHUKOBBIHA AP PEKT.

12. Camoountierune arMochepsl.




Kputepun onenkmn:

5 Oanma — BBICTABIISIETCS CTYICHTY, €CJIM pacdeT CHeNaH MPaBWIBHO, 0T4eT oopMiIeH B
COOTBETCTBUU C TpPeOOBAHMIMH, yKa3aHHBIMH B Yy4eOHO-METOJUYECKOM TOCOOWH, CETaHbI
HEoOXoauMbIe BBIBOJBI. OTBETHI HAa KOHTPOJIbHBIC BOMPOCHI JIaHBI IMOJHBIC, HCIIOJIE30BaHbBI
PUMEPHI.

3 Oamma - BBICTaBISETCS CTYIEHTY, pacueT CJejaH IMPaBWIBHO, OTYET OQOpPMIICH B
COOTBETCTBUU C TpPeOOBAHMSIMH, YyKa3aHHBIMH B Yy4eOHO-METOJUYECKOM TOCOOWH, CHeTaHbI
HEOOXO0IMMBIC BBIBOJIBI. [laHbI OTBETHI HA KOHTPOJIBHBIC BOIIPOCHI

0 GayyoB- BBICTABISIETCS CTYJCHTY, €CIH PacyueT CAeJaH HEeMPaBUILHO, OTYET OPOPMIICH HE
B COOTBETCTBHH C TPEOOBAHMSIMH, YKa3aHHBIMU B Y4€OHO-METOAMYECKOM TTOCOOUH.

IIpakTuyeckoe 3ansitue Ne 2
Pacuyer 3ama4 mo ¢pu3HKO-XMMHYECKHUM IIpolieccaM B aTMocdepe.

Leasb padoThl: MOTydYeHUE MPAKTHUECKUX HABBIKOB ONPEIEICHUS OCHOBHBIX IOKa3aTesei
(bU3UKO-XUMHUYECKUX MpPEBpaIleHUu

3aganue:

Tunosble 3agaun:

3agaua 1. Ouenute BpeMs NpeObIBaHUS aMMHaKa B Tporocdepe, eciii ero KOHUEHTpalus
npuHEMaeTcs paBHoi 0,005 Mr/M®, a HHTEHCHBHOCTD MOCTYIJICHUSI OLIEHUBAETCs B 74 MIH T/TOJ B
IIEpECYETE HA AIIEMEHTHBIN a30T.

3agaua 2. Onpenenure KOHUEHTPALKIO aToMapHOro kuciopoga B cocrossHuun O (3P) nHa
BbicOTe 20 KM NP YCIOBHHM JHHAMHUYECKOTO PABHOBECHSI MEXKIY IMPOIECCaMu €ro 00pa30BaHUS
(nmpu oronu3e 030Ha M AMOKCHIA a30Ta) U CTOKa (pu 0Opa3oBaHUU 030HA).[O3] = 1,5:1012¢em®,
[NO,] = 3-104cm™. KodurmeHTs! (OTOIMCCOLHALMH 030HA i JUOKCH/IA a30Ta Ha BbicoTe 20 KM
paBHbL: q(03) = 2,1-10-4c-1; q(NO2) = 4,4-10-3c-1. KoHcranTa CKOpOCTH peakluu 0Opa30BaHUA
030HA, KOTJIa TPETHHM TEJIOM SIBJISIFOTCS MOJIEKYJBI a30Ta, OMpENeNseTcsl Mo ypaBHeHHIO: k =
6,2:10-34(T/300)-2(cm6°¢c-1), rme T — Temmeparypa peakiiu.

3agaya 3.B kaxJIoM KyOMUeCKOM CaHTUMETpe Bo3ayxa mpucyrcrByer 3-106 wactuig
cepuueckoit GopMbl, CpeTHUN qTuamMeTp, KOTOphIX cocTaBigeT 1 MkM. [lmoTHOCTE yacTuil paBHa 4
r/em’. [Ipesbrmaercs nu 3Hauenne [1JIK nns Bozmyxa paboueit 30Hb1, paBHOE 6 MT/M3?

3anaua 4. B 1974 roay B llotnanauu 3adukcupoBaH eBponeickuii "pekopa” mo 3HaUCHHIO
KHACIIOTHOCTH aTMOC(EpHBIX OCaIAKOB. BOIOpOIHBIN MOKa3aTenb Ui TOKACBON BOJBI OKa3alcs
paBeH 2,4. Paccumraiite ans 3TOro ciaydas KOHIIEHTpAlUMi KaTHOHOB H+ B mIoTiaHackoM
"KHCIIOTHOM J10K71Ee".

3angaua 5. OueHure BpeMs IMOJYBBIBEACHUS OKCHJIA a30Ta U3 aTMOC(HEPHOro BO3AyXa MpH
€ro OKHMCIIEHHHM KHCJIOPOJOM Ha BBICOTE 3 KM Haj YpPOBHEM MODS, €CIIM KOHIEHTpAIHs Ta30B
cocrapmsor: NO — 1:1010 em®; 02- 20,95 % (06.)? KoHcTaHTa CKOpOCTH peakuuil OKHUCIECHUS
OKCHJIa a30Ta Kuciopoaom paBHa kkucn = 1,93-10-38 cm6¢-1;

3agaya6. Ormnpenenuts paauyc 30HBI  BIMSHHUA MCTOYHHKA 3arps3HEHUl, eciu
koHieHnTpaiuu razoB SO, u NO,, npuBenennsie k SOz,a cm = 0,223, xm = 430 m, TT/IK(c.c.)(SO;) =
0,5.

3agaua 7. Paccuuraiite sHepruto kBaHTa cBeTa ([[’k) aKTMHMYHOTO W3IY4YEHHS C JJIUHOU
BOJIHBI 310 HM, BBI3BIBaOLIETO (DOTOMPEBPAILICHHE ATAHA B STUJICH:!

CoH® + hv — C2Hs + H, .

3agaya 9. CpaBHUTE CKOPOCTH OCEaHMs a’PO30JIeil ¢ pa3MepaMu YacTull I = 4 MKM, €CJIH
WX IUIOTHOCTH COCTABISET 3 U 2 r/cM°. Kak COOTHOCATCS BpeMeHa HX BBIBEICHHS U3 aTMOC(EpEI ¢
BBICOTHI 5 M?

AJITOPUTM BBINOJTHEHUSI TPAKTHYECKOTO 3aHIATHS:

1. BwmecTte ¢ npenogaBarenem mpopenarb OCHOBBIHE TUIIOBBIE 3a/1a41

2. PaccuuTath 3a71auu Mo HHAMBUIYaTLHOMY BapHaHTY.

3. OdopmuTh OTUET.



4, 3amuTUTh padboTy.

KoHTpoJibHbIE BONPOCHI:

1. ®duszmyeckue mnapameTpbl aTMOC(EPHOro BO3AyXa. XMMHYECKHH COCTaB M CBOMCTBA
KOMITOHEHTOB aTMOC(EepHOTo BO3/1yXa.

2. VIcTOYHMKY MOCTYIUIEHHUS MUKPOKOMIIOHEHTOB B aTMocdepy. TpaHCIOpT KOMIIOHEHTOB B
atmocdepe.

3. Knaccudukaiysi OCHOBHBIX BUJIOB 3arpsi3HEHHM aTMocdeps! 1o (a30BOMY NPUHIUITY, 110
XUMHYECKOMY COCTaBY

4. OcHoBHBIE (DAaKTOpHI, BIMSIONIME HAa pPACIPOCTPAHEHHE 3arpsA3HSAIONIUX BEIIECTB.
3aKOHOMEPHOCTH PACHpPOCTPAaHEHUS 3arps3HSIONIMX BemecTB B arMmochepe. BrnusHue BeTpa Ha
pacrnpocTpaHeHHe 3arps3HSIONIMX  BELIECTB. BiHsSHHE aHTPONOIeHHBIX BO3JCUCTBUH Ha
XUMHUYECKHI COCTaB aTMOCQEPHI.

5. ®oroxumuueckue mpoueccskl B armocdepe. CBoOOAHBIE paguKaibl U UX 00pa3oBaHHE B
atmocdepe.

6. Peakuus oOpasoBanus asposoieil. OOpa3oBaHHe M POCT ad’dpPO30JbHBIX YaCTHUI[ B
aTtMocdepe.

7. Ponb okeaHOB B peryinupoBaHuu kinuMara u koHuentpanuu COz: B atmocdepe.

8. Termibie OKeaHWMYECKHE TCUCHUs, MOBBIIMICHUE TEMIIEPaTyphl B MPUOPEKHBIX palioHAX
TEIUIBIX TEYCHH.

Kpurepun oneHku:

5 Oamta — BBICTABIIETCSl CTYIEHTY, €CIM pacyeT CAeJaH MPaBUIbHO, OTYET OPOpPMIICH B
COOTBETCTBUU C TpeOOBAHMIMH, YyKa3aHHBIMH B Yy4€OHO-METOJUYECKOM MOCOOHH, CAeTaHb
H€06XOI[I/IMI)I€ BBIBO/IBI. OTtBeTHl Ha KOHTPOJIbHBIC BOIIPOCHI JAaHbI ITOJHBIC, HWCIIOJb30BaHbI
PUMEPBL.

3 Oamma - BBICTAaBISETCA CTYIEHTY, pacueT CJAelaH INPaBWIBHO, OT4YET OQGOpMIIEH B
COOTBETCTBUU C TpeOOBAHUIMH, YyKa3aHHBIMH B Yy4eOHO-METOJUYECKOM MOCOOHH, CHAeTaHb
H€06XOI[I/IMI)I€ BBIBOJbI. I[aHI)I OTBCThHI HA KOHTPOJBbHBIC BOIIPOCHI

0 6amIoB- BBICTABISIETCS CTYICHTY, €CIIU pacueT cAeliaH HeMpaBWIbHO, OTYET O(hopMIIeH He
B COOTBETCTBUU C TPEOOBAaHUSAMH, YKa3aHHBIMU B y4EOHO-METOIUYECKOM ITOCOOHUH.

IIpakTnueckoe 3ansaTne Ne 3
Pacuer 3aa4 o (pu3MKO-XMMHUYECKUM TpolieccaM B megocdepe.

Ilesanb padoThl: OTyYEeHUE IPAKTHUECKUX HABBIKOB OIpe/iesieHus Oy(epHoit eMKOCTH.

3aganue:

3agaua [lorpebHocTh B m3BecTH mouBBl ¢ pH 5,2, mpemHazHadeHO ISl MPOM3BOACTBA
CEeIbCKOXO035MCTBEHHBIX KYIbTYp, paBHa 8T CaCO3/ ra. Paccuuraiite, CKOJIBKO BPEMEHHU JOHKHO
ObUT0 OBl IPOMTH MOCIE BHECEHUS 3TOIO KOJIMYECTBA U3BECTH JIO €T0 CIIEIYIOIEro BHECEHHUS, €ClIn
MPENIOJIOKUTh, 4T (pepmep nmo3Bosua pH cuusutcs 1o 6,0. Ilocne BHeceHus: B MOYBY KapOoHaTa
KaJblMs 3HaueHue pH 1omkHO 1ocTuyb 6,7, a eXerogHoe NoCTYIUIEHHe HOHOB BOJOPOa B MOUBY
coctout u3 4,4 — B pesynbrare apixanus, 2,0 — aurpuduxanuu, 0,7 — IOTIOMIEHUS MUTATEIBHBIX
BEIeCTB, 1,3 —arMocdepHbIx nocrymienuii (kr H+/ (ra-ron)).

AJITOPUTM BBINOJTHEHHUS MPAKTHYECKOT0 3aHATHS:

1. Bwmecre ¢ npenoaBaTeneM 3aKpeNnuTh JIEKIMOHHBIA MaTepral.
2. [IpoBecTu pacueTsl MO BapUHTY.

3. OdopMuTE OTUET

4 3ammTUTh padboTy.



KoHTpoJsbHbIE BONIPOCHI:

Jatite onpenenenue 0ydhepHOit eMKOCTH?

Ha3zoBuTe 0cHOBHBIE KOMIIOHEHTHI TIOYBHI, co3Aaonme 0yhepHoCTh?

Onpeznenute OCHOBHBIE IPOLIECCHI, OKA3bIBAIOLIUE BIUsSHUE HA OydepHOCTH?

Kak n3MeHsieTcs moBepXHOCTHBIN CTOK IPY HAJTMYUHU KPYITHBIX JIECHBIX MacCUBOB?
Kak paccunThiBaeTcs CyMMapHOE€ 3HAay€HHE TOJOBOIO BBIHOCAa BELIECTB C
IIOBEPXHOCTHBIM CTOKOM?

orwbpE

6. Jaiite xapakTepucTuky 0y(pepHOCTH pa3IMYHBIX THUIIOB MTOYB.

7. 3arpsi3HeHue TMMOuYBBl mecTuiuaaMu. CBs3bIBaHUWE TMECTUIUAOB IMOYBOM M UX
IpeBpallieHUE.

8. Ocob0  omacHble  OpraHMYECKHMEe COCOUHEHHS B OKpYXaroled  cpere.

[TonmmapomMaTHyecKue yriieBOJIOPOAbI, OCH3MUPEH, mecTuluabl. [lomuxioprupoBanHble OMGEHUITBI,
nOeH30(pypaHbl, JMOKCHHBI.

9. Pacnpenenenne XuMUUECKUX COEAMHEHUN MEXy BO3lyXOM, BOJIOM U MMOYBOM.

10. DopMbl MUTPALIMN XUMHYECKHUX 3JIEMEHTOB. DaKTOPbI MUTPALIMH.

Kputepun onenkmn:

5 Ganna — BBICTaBIIAETCS CTYICHTY, €CJIM pacyeT CliellaH MPaBUWIIbHO, OTYET Oo(opMieH B
COOTBETCTBUH C TPEeOOBAHUSAMH, YKA3aHHBIMH B Y4eOHO-METOAMYECKOM IIOCOOHMH, CIIEIaHbI
HeoOXonuMmble BbIBOJABI. OTBETH Ha KOHTPOJbHBIE BONPOCHI JaHbl IOJHBIC, HCIOJIb30BaHbI
IPUMEPBHL.

3 Oamnma - BBICTABISETCA CTYIEHTY, pacueT CJeldaH MPaBWIbHO, OTYET O(GOpMIIEH B
COOTBETCTBUH C TpEeOOBAHMSAMH, YKA3aHHBIMH B Y4€OHO-METOAMYECKOM IIOCOOHMH, CIIEIaHBI
HEo0X0/1uMblIe BbIBO/IbI. JlaHbI OTBETHI HA KOHTPOJIbHBIE BOIPOCHI

0 Gayu10B- BBICTABISETCS CTYAEHTY, €CIIM pacdeT C/AeNaH HeNPaBWIbHO, OTYET ohopMIIeH HE
B COOTBETCTBHHM C TPEOOBAHUAMM, YKa3aHHBIMU B Y4€OHO-METOAMYECKOM IOCOOUH.

7.2.2. TunoBbie JJa00PATOPHbIE PAOOTHI

(HaumeHO8aHUE OYEeHOYHO20 CpedCmsa)

JlabGopaTopuas padora Ne 1
DKcnpecc-aHaan3 CMECH CTOYHBIX BOJ.

Heap padoThl: MOTYYUTHh MPAKTUUYECKHE HABBIKM MPOBEACHUS IKCIIPECC-aHAIN30B CMECU
CTOYHBIX BO/I.

AJITOPUTM BBINOJTHEHUSI TPAKTHYECKOTO 3aHATHS
W3yuuTh TEOpETHUECKUIT MaTepuall, METOAUKH MTPOBEIEHUS SKCIIEPUMEHTOB.
[IpoBecTu cepuro aHaIU30B.
OdopMHUTb TPOTOKOJIBI UCCIIETOBAHMUSL.
Cnenatb BbIBOJIBI 110 pe3yibTaTaM paboTHI.
OdopMuUTh OTUET.

AR A

KoHnTpoJsbHbBIE BONIPOCHI:
Kaxkue BoipI Ha3bIBAIOTCS CTOYHBIMU?
Busbl cTOUHBIX BOJI.
Yro nazeiBaercs I1J1C?
Haiite onpenenenune ITK.
O6mwsacaute mousaTus XIIK u BITK.
Uro npencrasiser coboit nmpouecce rbTpodukanmun?
[lepeuniciiure oOmnacHble BEIMIECTBAa, CIOCOOHBIE HAKAIJIUBATHCS B JOHHBIX
OTJIOKEHUSX U TIepelaBaThCs MO TPOPUUECKUM ETSM.
8. KapOGonaTHbie crucTeMbl TPUPOTHBIX BOJOEMOB.
9. dakTopsl HopMHPOBAHUS KUCIOTHO-OCHOBHBIX CBOMCTB MPUPOIHBIX BOJ .

NogakrwnpE



10.  KucnotHo-ocHOoBHast ~ Oy(epHOCTp  HPUPOAHBIX  BOA M  OKHUCIHMTEIBHO-
BOCCTaHOBHTEIIBHBIE MTPOIIECCH B THIpochepe.

11. CamoounnieHne BOJOEMOB.

12. Xumuueckuil COCTaB NPUPOIHBIX BOA. Y CII0BUs (POPMUPOBAHUS IPUPOIHBIX BOJI.

13. Krnaccudukanus Boj 1o XUMUYECKOMY COCTaBY.

14,  ®opmbl HAXOXKACHUS M MUTPALMS TAXKEIbIX METAJIOB B IPUPOAHBIX BOJAX.

15. OcCHOBHBIE HCTOYHMKH 3arpsisHeHust Tuapocdepsl. IlociencTBusi, BbI3BIBaCMbIE
3arps3HEHUEM BOIOEMOB.

16. OneHka CTemneHb OMACHOCTH 3arps3HeHus ruapocgepbl. OleHKa TOMyCTHMOCTH
3arpsi3HEHUs BOJOeMa.

17. OBTpoduKaiys. IBTpo(HBIE BOTIOESMBI.

Kputepuu onenkmu:

5 0amioB — BBICTABIAETCA CTYACHTY, €cid paboTa BBINOJIHEHA, OT4eT O(OpMIIEeH B
COOTBETCTBUU C TpPeOOBAHMIMH, YyKa3aHHBIMH B Yy4eOHO-METOJUYECKOM TOCOOWH, CJeTaHbI
HeoOXxouMble BbIBOJIbL. [IprBOINTCS pUMEpHI, aHATU3UPYIOTCS (DAKTHI;

3 Oamra - BBICTABISETCS CTYICHTY, €CIM padoTa BBINOJNHEHA, OTYET O(GOPMIICH B
COOTBETCTBUU C TpeOOBAHMIMH, YyKa3aHHBIMH B Yy4€OHO-METOJUYECKOM MOCOOHH, CAeTaHbl
HEOOXOIUMBIC BBIBO/IBI,

0 OGamnoB - BBICTABISETCS CTYACHTY, €CIM OT4eT OQGOpPMJIEH HE B COOTBETCTBHH C
TpeOOBaHUSAMH, YKa3aHHBIMH B Y4€OHO-METOIUIECKOM ITOCOOHH.

JlabopaTopHasi padota Ne 2
HccnenoBanue conepxanust HEYTEIPOIYKTOB M B3BCIICHHBIX BEIIECTB B CTOYHBIX BOJAX

ueﬂb paﬁon: OBJIAACHUEC KOHLCHTpPAIU He(l)TCHpOILYKTOB K1 B3BCIICHHBIX BCIICCTB B
CTOYHBIX BOJaX.

AJITOPUTM BBINOJHEHHUS NPAKTHYECKOIr0 3aHATHS:

1. B kon0Oy Hamuth 500 M1 ucciaenyemMon BOJBI.

2. Cobparts mipuodop.

3. BkirounTh HarpeBarenb U IMyCTUTH BOAY B XOJIOAWIBHUK. JKIaTh MOCTOSHHOTO YPOBHS B
JIOBYLIKE. BBIKIIIOUNTH HarpeBaTeb.

4. BBIUUCIIUTH COIEPKUMOE HEPTETPOAYKTOB.

5. IIpocymnTe ¥ B3BECUTD (PUIIBTP U TUTEINb.

6. 100 mu1 uccnenyemoii BoJbpl IpOQHUIBTPOBATH Yepe3 MIIOTHBIN QUIBT.

7. @UIIBTpP C OCaJIKOM ITOMECTUTH B TUTENb, BRICYIINTh Ipu 105 rpanycax Lenbcus 2 yaca.

8. B3BecUTh Ha aHAIUTUYECKUX BECAX.

9. Paccunrath cojiep;kaHue B3BEIIEHHBIX BEIIECTB (MI/J1) B MccleayeMoil mpooe.

AJITOPUTM BBINOJIHEHUS MPAKTHYECKOT0 3aHATHUSA:
N3yunTh TEOPETHUECKUI MaTepHUall.
[IpoBecTu ceputo aHAIU30B.

OdopMUTE TPOTOKOIBI UCCIIETOBAHUS.
CrnenaTh BBIBOJIBI TIO pe3yiIbTaTaM PabOTHI.
OdopMuUTh OTUET.

orwpdPE

KoHnTpoJsbHbBIE BONIPOCHI:

1. Uto Takoe HeTenmpoayKTHI?

2. Yro Takoe B3BEIICHHBIE BELIECTBA?

4 AnropuTMm NpoBesieHus: paboThI?

3. OCHOBHBIE ITYTH MOCTYIIJICHUS HEPTEIPOIYKTOB B CTOUHBIE BOJIbI?



5. Kaxk omnpenensercs copep:kanue He(TEnpoyKTOB?

6. UTo Takoe CTOYHEIE BOJBI?

7. UeM omacHO BBICOKOE cO/iepKaHHe HE(PTEPOIYKTOB B CTOUHBIX BOJAX?

8. Kakue MenuopanMoHHbIE MEpPONPUATHS NPOBOAATCA INPHU aBAPUMHOM IOCTYILICHUH
HEPTENPOIYKTOB B OKPYKAIOIIYIO Cpey?

Kpurtepuu onenku:

5 0amioB — BBICTABIAETCA CTYACHTY, €cid paboTa BBINOJIHEHA, OT4eT O(OpMIIEeH B
COOTBETCTBUH C TpeOOBAHMSAMH, YKa3aHHBIMH B Y4eOHO-METOAMYECKOM ITOCOOHMH, CJIEIaHbI
HeoOXxouMbIe BbIBOJIbL. [IprBOIMTCS pUMeEpHI, aHATU3UPYIOTCS (DAKTHI;

3 Oamma - BBICTABISIETCS CTYICHTY, €clii padoTa BBINOJHEHA, OTYET O(GOPMIICH B
COOTBETCTBUU C TpeOOBaHUIMH, YyKa3aHHBIMH B Yy4€OHO-METOJIUYECKOM IOCOOMH, CIeNIaHbl
HE00XOIMMBIE BBIBOJIBI,

0 OGamnoB - BBICTABISETCS CTYACHTY, €CIM OT4eT O(GOpPMJIEH HE B COOTBETCTBHH C
TpeOOBaHUSAMH, YKa3aHHBIMH B y4€OHO-METOIUIECKOM ITOCOOHH.

7.2.2. TunoBsble 3aganus npomexkyTouHoro tecrupoanus C1O Pocaucrant

IIpoMe:xkyTOYHBIE TECTHI IO TeMe 2:

3ananue Nel
Ha kakoii BeicOoTe pacmojiaraeTcs o3oHochepa?
BriOepute onuH U3 4 BApUaHTOB OTBETA:
2-3 km
9-32 xm
1-2 km
60-100 kM

Hwn e

3aganue No2
[TocTostHCTBO KHCIOpOAa B aTMOCc(epe MoAAepKUBACTCS:
Br16epuTe ouH U3 5 BapuaHTOB OTBETA:
JKUBOTHBIMHU
pacTeHUs MU
4EeJI0OBEKOM

9pO3UEH TOPHBIX TOPOL

o kN

OaxkTepusMu

3ananme Ne3
21% armocdepHOro BO3/ayXa COCTABIISCT:
BriOepute o1MH U3 5 BapuaHTOB OTBETA:!
KHCIIOPOJT
METaH
a3oT

YTIIEKUCIIBIN Ta3

AR A

apbl BOJABI



el R

Hwn e

A e

e

g B~ W0 DN -

3aganue Ned

Baxnast poib aTMOCcdepbl 3aKIIF0YAETCsl B TOM, YTO OHA 3aIIUIIACT )KUBBIC OPTaHU3MEI OT:

BriOepute onuH U3 4 BapraHTOB OTBETA:!
BO30OyauTeNel 3a001eBaHMIA
KaHIIEPOTE€HHBIX BEIIECTB
PaIMOaKTUBHOTO 3arps3HEHUS

pe3KuX KoieOaHul TeMIIepaTyphl

3amanme Ne5

ITossBnenue Ha 3emie OpFaHI/I3MOB-(bOTOCI/IHTeTI/IKOB IMPUBCIIO K ...

BriOepute oauH U3 4 BapuaHTOB OTBETA!
nakoruiento CO; B atmocdepe
BO3HUKHOBEHHUIO MHOTOKJIETOUYHBIX OPTaHU3MOB
oOorameHnio arMochepsl KUCIOPOIOM

BO3HHKHOBCHHIO ITPOLIECCA ouocuHTe3a OeKa

3amanue Ne6

Kaxk Ha3bIBaeTcs cnoif atMocdepbl, B COCTaB KOTOPOTO BXOJIUT O30HOBBIN ci1oi 3emin?

BriOepute onuH U3 4 BapuaHTOB OTBETA:!
noHocdepa
Tponocdepa
Me3ocdepa

cTparocdepa

3amanme Ne7

3HadeHrEe 030HOBOT'O CIIOS JJI 6I/IOC(I)epr B TOM, 4YTO OH IIOTJIOIIACT ...

BriOepute onuH U3 4 BapuaHTOB OTBETA:!
nH(ppakpacHoe U3TyUeHHE
PEHTTEHOBCKOE H3JIyYCHUE
yIBTPa(UOIETOBOE U3ITyYEHHE

BUJIUMEIA CBET

3amanue Ne8

O30H B cTpaTocdepe oopasyercs u3 ...

Bribepute 01uH U3 5 BApHAHTOB OTBETA:
BOJISIHOTO Tapa
CEpHHUCTOTO rasza
YIJIEKHCIIOTO Ta3a
dbopMmanbaeruga

KHCIIOpOoa



3aganue Ne9
Kaxkue cimou armocdepsr: Tporocdepa (1), crparocdepa (2), mezocdepa (3), repmocdepa (4),
ak3ocepa (5), BXoAT B HOHOCHEpPY?
BriOepute onuH U3 4 BapraHTOB OTBETA:!
3,4,5
1,2
45
2,3,4,5

A 0PN e

3aganue Nel(

B kakoMm cioe pa3BHBAIOTCS MPOIECCHI, OMPENCIAIomHMe Moroay (armMochepHbie (POHTHI,
LUKJIOHBI, AHTULIUKJIOHKI U JIp)?

BriOepute o1MH U3 5 BapuaHTOB OTBETA:!

1 cTparochepa
2 Tepmocdepa
3 noHocdepa
4 Me3ochepa
5 Tporocdepa
3ananume Nell
Croit 3emuti, 00pa30BaHHBIN MPEUMYIIIECTBEHHO TPOTOHAMHY U MJICKTPOHAMH?
Boibepute oaMH U3 4 BapUaHTOB OTBETA!
1 iazmocdepa
2 Mezocdepa
3 Tporocdepa
4 cTparocdepa
3ananue Nel2
Kak Ha3bpIBaeTcs mepexo/IHast 30Ha MEXKTy aTMOC(EPOi ¥ MEKIUTAHETHBIM ITPOCTPAHCTBOM?
BriOepute o1MH U3 5 BapuaHTOB OTBETA:!
1 cTparocdepa
2 Tpomnocdepa
3 noHocoepa
4 sk30cdepa
5 Tepmocdepa
3ananue Nel3
K HImKHUM cI10sIM aTMOC(hEPBI OTHOCSITCHL. ..
BriOeprTe HECKOJIBKO U3 5 BApUAHTOB OTBETA!
1 Tporocdepa

2 cTparochepa



3 nonocdepa
4 Mezocdepa
5 miazmocdepa

3aganue Nel4
JKus3uep Ha 3eMiie BO3HUKIIA. ..
BriOepute oauH U3 4 BapuaHTOB OTBETA!
[IEPBOHAYAIBHO HA CYIIIE
[IEPBOHAYAIBHO B OKEAHE

OOAHOBPCMCHHO Ha CYLIC U OKCAHC

A W DN

B Hepax 3eMiiu

3aganne NelS
B npenenax kakoit u3 cep armochepsl cocpeaoToUeHa OCHOBHAS Macca ra3oB?
BriOepute onuH U3 4 BapuaHTOB OTBETA:!
Tepmocdepa
noHocdepa

cTparochepa

A W0 DN P

Tporocdepa

3aganue Nel6

OpFaHI/ISMH CUHTC3UPYIOIIUC OPTraHUYCCKUC BCIICCTBA U3 HCOPraHUYCCKHUX BCHICCTB B
nmponecce (1)OTOCI/IHT€33 NI XEMOCHHTEC3a, HAa3bIBAKOTCA .

BriOepute o1MH U3 5 BapuaHTOB OTBETA:!
(bUTOLIECHO3BI
reTepoTpodbl
SHAEMUKHU

OHOLIEHO3EI

g B~ W0 DN P

aBTOTPO(BI

3aganme Nel7
Kakoro ra3za He 0b110 B nepBUYHON aTMochepe?
Bribepute oauH U3 4 BapMaHTOB OTBETA!
HF
02
He
H2

A W DN P

3aganue Nel8

Hakomuienne kakoro rasza B epBUYHON atMocdepe 3eMiIH BbI3BajIo OypHOE pa3BUTHE KU3HU
Ha cyuie?



BriOepute onuH U3 4 BapuaHTOB OTBETA:!
KHCIIOpOJa
aszora

METaHa

A W DN

YTJICKUCIIOTO ra3a

3aganune Nel9
HazoBuTe 0CHOBHBIC TUIIBI pacTpeieliCHUs 9acTUIl B aTMocepe.
BriOepure HECKOIBKO U3 4 BAPUAHTOB OTBETA:
¢dboHOBOE
KOCMHYECKOE

OKCAaHHUYECCKOC

A 0PN

KOHTHHCHTAJIbHOC

3aganne Ne2(
Yactuisl ¢ paanycaMu MeHee 107! MxM HazBIBAIOTCS ...
BriOepute onuH U3 4 BapuaHTOB OTBETA:!
yactuiiamu Temmopa
yacTuIaMu ApeHuyca

sapaMu AWTKeHa

A W DN

sanpamu bpoyHna

Saganue Ne21

Jlrobas nByxdaszHas cucTeMa, B KOTOpPOH OJHA (a3za JUCTICPCHO paclpeneicHa B IAPYTou.
Ha3bIBAETCH ...

BriOepute onuH U3 4 BapuaHTOB OTBETA:!
pacTBop
TyMaH

B3BECH

A W DN -

KOJIOU0M

3aganue No22

SIBienHue, npu KOTOPOM TeMIIEpaTypa B MPU3EMHOM CJI0€ aTMOC(EPHI MOBBIILIAETCSI C POCTOM
BBICOTBI Ha3bIBAETCH....

BriOepute o1uH U3 4 BapuaHTOB OTBETA:!
i dy3us
VUHBEpCHS

cTpaTuuKanus

A W DN -

OMUCCHU

3amanme Ne23

B kaxoe Bpems BcTpeuaroTcsi Harbosiee NpooHKUTEIbHbIE HHBEPCUN?



BBI6€pI/IT€ HECKOJIBKO H3 4 BApPUAHTOB OTBCTA:
OCCHb
3uMa

BCCHaA

A W DN

JICTO

3aganne Ne24
I'opHbIe MOPO/IBI, KOTOPHIMU TOKPBITO OoJiee 75 % MOBEPXHOCTH KOHTHHEHTOB. .
BriOepute oauH U3 4 BapuaHTOB OTBETA!
0CaJI0OuHbIE
MarmMaTH4eCcKue

MeTaMoppUUIECKUe

A 0PN

IIOKPBIBAIOIIUEC

3aganme Ne25

Mertann X B3auMoaeHcTBYeT ¢ BOAOH M yriekuciasiM razom. IIpu m3beitke X obpasyercs
oKcHJl X W METaH, PH HeAOCTaTKe okcua X U (opManbaeruj, u3 KOTOPOTO HPU ONPEIEICHHBIX
ycIOBUAX oOpa3yercss pubo3a, BXOJsIIas B COCTaB HYKJIEHMHOBBIX kuchoT. [IpucyrctBue X Ha
36eMHOM IOBEPXHOCTU 00YCIIOBUIIO MOSIBJICHHE *KU3HU Ha 3emie. HazoBute X.

Bri6epute oauH 3 4 BapuaHTOB OTBETA:
KaJIuu
JKeIe30

MapraHeil

A 0PN

aKTUHUN

3amanne Ne26
Kakoii raz Bxoaui B cocTaB IepBUYHOM aTMOc(hepbl B MAKCUMAJIbHOM KOHIIEHTPALUuU?
BriOepute o1MH U3 5 BapuaHTOB OTBETA:!
KHCJIOPOJI
MeTaH
YIJIEKUCIIBIN Ta3

dhopmanberug

g B~ W DN -

aprox

3aganue Ne27
YKaxuTe TpU BEIIECTBA, COJIEPKaHUE KOTOPHIX B 3€MHON KOPE MaKCUMAJILHO.
BriOepute HECKOIBKO U3 6 BApHAHTOB OTBETA:
KHUCIIOPOJT
ATIOMUHUH
KaJILIIUH

KpEMHHUI

o~ w N e

KaJIun



6 Mar"ui

3aganue Ne28

Konnentpanus merana B Tponocdepe HEmpepbIBHO BO3PACTACT U MOABEPKEHA MPHUPOIHBIM
M3MEHEHUsIM. MaKCUMyMbI IPUXOJATCS HA...

BriOepuTte HECKOIBKO U3 4 BAPUAHTOB OTBETA:
BECHA
JIETO

OCCHb

H 0PN P

3UMa

3aganue Ne29
[TepBble xMBBIE OPraHU3MBI, IOSIBUBIIMECS HA 3eMJIE 110 CIIOCOOY MUTAHUS U AbIXaHUS, ObLIH
BriOepute onuH U3 4 BapuaHTOB OTBETA:!
a’pOOHBIMH aBTOTpOhaMHU
aHa’pPOOHBIMH aBTOTPOhaMH

a’pOOHBIMU TreTepoTpOohamMu

A W DN

aHa’pPOOHBIMH T'eTePOTpOhaMu

3aganue Ne30
[Tpu dporocunTE3e 00paA3YIOTCS ...
Bri6epute oauH U3 4 BapuaHTOB OTBETA!
BOJIa M1 YTJICBOIBI
YTIICKUCIIBIN Ta3 U XJIOPOPHILT

KHUCJIOPOA U YIJICBOABI

A 0PN

KHUCJIOPOA U aMUHOKHUCIIOTHL

3ananne Ne31
buonornyeckum KpyroBOpoTOM Ha3bIBAETCS HEMIPEPBIBHOE ABUKEHUE BELIECTB MEXKY...
BriOepute o1uH U3 4 BapuaHTOB OTBETA:!
MHUKPOOpPIraHu3MaMH U rpudbaMu
pacTeHUs MU U II0YBON

JKUBOTHBIMH, PAaCTCHUAMH U MUKPOOPraHU3MaMHn

A W DN -

PaCTCHUAMU, ) KUBOTHBIMH, MUKPOOPTaHU3MaMHU U TTOYBOH

3ananue Ne32
[TosiBnenue Ha 3emiie OpraHU3MOB-(HOTOCHHTETHKOB MTPUBETO K ...
Bribepute onun u3 4 BApuaHTOB OTBETA!
Hakorutennto CO; B atmocdepe
BO3HHUKHOBEHHIO MHOTOKJIETOYHBIX

BO3HUKHOBCHUIO ITpOIECCa OnocuHTe3a Oenka

A W DN

oborareHno arMochepsl KUCIOPOIOM



A WO DN

A W DN

3amanue Ne33

HIcTOYHUKOM HEOPraHWYEeCKHX COJieH B Tponocdepe BBICTYIAOT. .

BriOepute oauH U3 4 BapuaHTOB OTBETA!
BYJIKAHUYECKHUE U3BEPIKCHUS
KHUCJIOTHBIE 101U
MOpPCKHUE OpbI3rH

MCTCOpHUTHAsA IIBIIIb

3amanue Ne34
[Tporecchl OKUCIIEHUS IPUMECEH B TPOIoc(epe MOTYT MPOTEKATh...
Bri6epuTe HECKOIBKO U3 4 BApUAHTOB OTBETA!
HEMOCPEJACTBEHHO B Ta30BOM cpejie
B PacTBOPE, KOTJIa OKUCIICHUIO NIPEAIIECTBYET aOCOPOIIHS YaCTUIIAMH BOJIbI
HEMOCPEJACTBEHHO Ha MMOBEPXHOCTH KaIleJICK BOJIbI

Ha MOBEPXHOCTH TBEPABIX YACTHUII, B3BEIICHHBIX B BO3JYyX€E, KOT/1a OKUCICHHUIO
MpeLIeCTBYET aJcopOIus mpuMeceit

Kpurepun oneHku:
40 BorpocoB
Makcumym 6asu10B: 10 6asioB.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHON aTTeCcTAlul

Cemectp_3_
Ne
/i Bomnpocsl k 3auery

1. [Ton BiusiHuEM Kakux GakToOpoB (POPMUPYETCS XUMUYECKUN COCTAB MPUPOTHBIX BOA?

2. Kakue rasel pactBopensl B Boje? Kak OHM IOCTyNarT B BOAY, U B pe3yJibTaTe KaKUX
MIPOLIECCOB PACXOYIOTCs?

3. Yo Takoe OMOreHHbIE BEIIECTBA U KAKOBA UX POJIb B IPUPOIHBIX BOAAX?

4. UTo NOJ0XKEHO B OCHOBY KJIACCU(HUKAIMM TPHUPOIHBIX BOJ MO XUMHYECKOMY COCTaBY
O.A. AnexuHbM ?

o. Uto BXOIUT B cocTaB aTMOoc(epHbIX ocankoB? KakoBa ux MuHepainzanus?

6. TemnepaTypHblii peXUM CHCTEMbI «3emiisi-aTMocdepa». M3MeHeHue TemnepaTypHOro
peKUMa, «ITapHUKOBBIN» YP(DEKT.

7. [TpocaunBanme a’dpo3oseid B crparochepy U UX BIHSHHE.

8. Cyxoe€ 1 BIa)XHOE OCaKJICHHUE KUCIOT. «3UMHUI» cMor JIOHJOHCKOT0 THHa.

Q. DOTOXUMHUYECKUHN WK «JIeTHUI» cMmor Jloc-AHkenecckoro Tuma.

10. Marnutocdepa 3emsin. 'eoMarHuTHbIE «WIOBYIIKHY) KOCMUYECKUX YACTHII.

11. Honocdepa u Tepmochepa 3emin, eCTeCTBEHHBIN MarHETU3M.

12. BrusiHue 3arpsi3HeHHH Ha IPO3payHOCTh aTMOC(EpHI U IIBETONepeiady.

13. Teopus Buaumoctu B arMmocepe. Buaumocts B umcTtom Bo3ayxe. Paccesnue Ha
YyacTULIAX.

14. KommekcoobpazoBanue. JIurananplid coctaB NpUPOIHBIX BOJ. [ MIPOKCOKOMIUIEKCHI.

15. MupoBoii okeaH, I7100aJbHOE IEPEMENIEHHE OKEaHCKHUX BOJI.

16. Coenunenus (ocdopa 1 a30Ta Kak TUMUTHPYIOMIHH (PaKTOP BOJTHBIX YKOCUCTEM.

17. KOHBEKTHBHbBIE TEUCHHSI.

18. BonopacTBopuMble  3arps3HUTENN:  MHHEpalbHbIe  COJM, (ocdarbl, HUTPATHI,
pacTBopuMBbIe yriieBoAopoibl, nerepreHTsl (CMC), comnm, nmpuMeHsieMble Npu yOopke
CHera.

19. Bnusinue ITAB Ha cocTOsIHME IPUPOIHBIX BOJ.

20. BnusiHue HedTEenpoAyKTOB Ha SKOCUCTEMBI MOpPEN U OKEAHOB.

21. KonnonaHo-nucnepcHble popMbl KOMIUIEKCHBIX COEIMHEHHH.

22. ITonzemubie Boabl. Boaa 3emMHOI KOphl. B3anmMoaeicTBE MOBEPXHOCTHBIX U MOA3EMHBIX
BOJI.

23. 3aKkucieHre MPUPOAHBIX BOJ KUCIOTHBIMHM OcTaTKaMu. bydepHas eMKOoCTh ecTeCTBEHHBIX
BOJIOEMOB.

24. CopOmusi. AxktuHbIM wi. CopOuust mecTunuaoB. PaBHOBecHe Ha TpaHuIe pa3jena «Boja -
JOHHBIN HI».

25. Tunsl noys. Knnmatrnyeckoe 30HUPOBAHUE TTOYB.

26. Peakuun ¢ HuTparamu, CBOOOJHBIMH paaukaiamMu B mnouBe. (OOpazoBaHue
MUKPOKOJIJIOUJHBIX YaCTHII.

27. IIpomieccrl aerpanaruu nous. [ledmsims.

28. OnycThIHMBaHUE 3EMEIIb.

29. BoccraHoBneHne  ceppl  aHadPOOHBIMH  CyIb(PATPEAYIHUPYIOUIMMHA  OAKTEPHSIMH.
Hakornuienue cepsl, NO1IETa4MBAHNE MTOYB.

30. Pagumonyknunpl.  CopOuus  paaMOHYKIMAOB  dYacThllaMd  TouyBbl.  OOpa3oBaHue

KOMILJICKCHBIX COCIUHEHMI.




Bonpocsl k 3auery

n/n

31. [Tectunmael. ['asiorencoaepskaiue yriieBOAOPO/bI B IOYBE.

32. [Tpuniuner 00pa30BaHUs XEJIATHBIX COCTUHEHUH. XenaToo0pa3yrore KOMIUIEKCH OYB.
OO6pa3oBaHre BHYTPUKOMIUIEKCHBIX X€JIaTOB METAJIJIOB.

33. CopO1rst HOHOB METAJIJIOB HA KATHOHOOOMEHHBIX IIEHTPAX MOYBCHHBIX YACTHII.

34. Oposus. Ilotepu rymyca BCIEACTBHE CEJIbCKOXO3SMCTBEHHOM H  IMPOMBIILICHHON
JIESITEJIBHOCTH YEJIOBEKA.

35. 3acosieHue mous.

36. PanuannonHoe 3arpsi3HeHHe TEXHOCHEPHI.

37. Bosmymienne nonocdeps! 1 TepMocqepbl AIEKTPOMArHUTHBIM H3ITyYCHHEM.

38. Bosmymienne nonocgepsl 1 Tepmocdepsl pH 3aycKax PaKeTHO-KOCMUYECKONW TEXHUKH.

39. PanuanuonHsble nosica 3emiu.

40. D¢ hEKThI ATEKTPOMArHUTHOTO U3JTYYCHHS.

41. OCHOBHBIE XapaKTEPUCTUKH (POTOXMMUYECKHX peakiuil. dopmMupoBaHue HOHOCHEPHI
3eMIIH.

42. PekpeanvionHast (BOCCTaHOBHUTENNbHAs) CIIOCOOHOCTH CIICJIOBBIX BEIIECTB B aTMocdepe
(mpouecchl ynajaeHusl ra3oB pacTEHUSMM, TBEPJbIMU BEIIECTBAMHU, BOJOW, B IpoOLEcCe
XUMUYECKUX PEAKIINA).

43. TemmepaTypHble HWHBEPCHH YCTOWYHBOCTH aTMochepsl. OcCOOEHHOCTH TPOTEKAHUS
doroxuMHuecKUX ~ peakuuid B Bo3ayxe  ropogoB.  OOpa3oBaHHEe ~ O30HA,
NEePOKCUALIETUIIHUTPATA U €T0 TOMOJIOTOB.

44, [Tyt mocTymiieHus U CTOKa COeQMHEHHM cepbl U azoTa. [Ipolecchl cyxoro u MOKpOro
OCQKJICHHSI IPUMECEH.

45. XYMHUS KOHTUHEHTAJIBHBIX BOJA. XUMUYECKHIA COCTaB peK, MOpeH, 03ep, TPYHTOBBIX BOJ,
(akTopbl, KOHTPOJIUPYIOIIHUE ITOT COCTaB (MUHEpAIU3ALU IPUPOJIHBIX BOJ, OCHOBHbIE
AQHUOHBI U KaTHOHBI, OPTAaHMYECKHE BELIECTBA B IPUPOAHBIX BOJIaX, PACTBOPUMOCTH Ta30B
u pH arMocdepHBIX 0caKOB, pACTBOPUMOCTH MHHEPAJIOB).

46. XuMus AenbT pek (TTUHUCThIE MHHEpabl, B3BECH, MX BJIMSHHE HA POCT U pPa3BUTHE
IUTAHKTOHA; TPOLECCHl NEpEMENIMBAHUS B I€JbTaX; BIUSHUE CTOYHBIX BOX).

47. OBosoLiMs  XMMUYECKOro cocrtaBa okeaHa. CoineBoil OamaHc okeaHa CoJ€HOCTb H
3aKOHOMEPHOCTH €€ paclpesiesieHus] B OKeaHax.

48. XUMHUST MOPCKOM BOJIbl, OTJIMYME OT XUMHMHM KOHTHHEHTAJIbHBIX BOJ (COCTaB OCHOBHBIX
MOHOB B IIPECHOM U MOPCKOM BoJie). XUMUYECKUI KPYTOBOPOT IJIaBHBIX HOHOB B MOPCKOM
BOJIE.

49. OcHOBHBIE MEXAaHM3MBbl yJaJ€HHs TJIaBHBIX MOHOB W3 MOPCKOM BOJBI: MOTOKH MOpe-
BO31yX, KAaTHOHHBIH OOMEH Ha TJIMHUCTBIX MMHEpajaX, oOpa3oBaHHE KapOOHATOB,
CHJIMKAaTOB, COETUHEHUH cephl U JIp.

50. CoBpeMeHHOE TIPEACTABICHUE O CTPOCHHH JIUTOCHEPHl U IJIEMEHTHOM COCTaBE 3E€MHOM
KOPBI, KJIApKU BaKHEHIINX 3JI€MEHTOB

51. ['opubie TOpoABI W TOPOAOOOpPA3YIOIIME MHUHEpalIbl (MarMaTUYeCKHe, OCaJ0YHbIE,
MeTaMop(uUecKre, BYIKaHUUECKHE).

52. XuMHs Ha3eMHOM cpeapl. XUMHUYECKH aKTHBHbBIE KOMIIOHEHTBI HAa3eMHOW Cpenbl
(opraHu3Mmbl, TBEpJIbIe BEIIECTBA, PACTBOPHI). XUMHUS 3JIEMEHTOB B 3eMHOM KOpeE.

53. [Ipomeccsl  mouBooOpaszoBaHusi,  mouyBooOpasytomme  ¢akropel.  CoBpeMeHHOE
npejcTaBieHue o mnouBe. [louBeHHBIN MpOQuUIb, MOYBEHHBIH TOPU3OHT. DUNUECKUE
CBOMCTBA MOYB.

54. MexaHuueckue DJIEMEHTBl IOYBbl. BiaroéMkocTb U BO3AYXOEMKOCTH  ITOYBBI.
Knaccudukanus noyB mo MEXaHMYECKOMY COCTaBy. XHWMHYECKUH COCTaB M CBOMCTBA
1I0YB. DJIEMEHTHBIN cOCTaB OYBbl. OpraHn4yecKue BEIECTBa B NouBe. ['ymyec.

55. [Tponiecchl  BBIBETpUBAHUS ~KOHTHHEHTAJIBHON KOpBI:  (HU3MYECKOe, XUMHUYECKOE




Bomnpocsl k 3auer
n/n p y

(pacTBOpeHHE, OKHCJICHHME OpPraHMYECKUX M MHUHEPAJIbHBIX BEIIECTB), KHUCIOTHBIN
TUAPOJIN3, BEIBETPUBAHUE MTPOCTHIX M CIOKHBIX CHIIMKATOB.

56. Honnpiii oOMeH B mouBe. OOMeHHBIE KaTHOHBI IOYB. 3acoJieHHE, KHCJIOTHOCTh U
ICJIOYHOCTD ITOYB.

57. [Ipouecchl  BBIBETPUBAHUS KOHTHHEHTAJIBHON KOpBI:  (PU3MYECKOE, XUMHUYECKOE
(pacTBOpeHUE, OKHUCJICHUE OPraHUYEeCKUX M MHHEPAIbHBIX BEIIECTB), KHUCIOTHBIN
TUAPOIIN3, BEIBETPUBAHUE ITPOCTHIX U CI0XKHBIX CHIIMKATOB.

58. [Tonstue o kpyroobopoTax BemiecTB B mpupone. Buapl kpyroobGoporos. Ilonstue o
pe3epBHOM (hOHJIE BELIECTBA.

59. OCOoOeHHOCTH PA3MYHBIX BUAOB KpyrooOopoToB. [ obanbHBIE KPyrooOOpOTHI a30Ta U
dbocdopa B mpupoe.

60. Pagnonyknunel B okpyxaromeil cpene. CraOuibHble M paJMOAKTUBHBIE HYKIUIBI.
Pamnonyknuasl B npupone. IloHsATHE O paguOAaKTUBHBIX CEMEMCTBAaX ypaHa M TOpUS.
Hcrounuku oOnydeHus yenoBeka. PajjoH B okpyxarolie cpeze.

61. Coenunenus Tsokenbix MerawioB (TM) B okpyxaromied cpene, MyTH HNOCTYIUIEHUS B
ouoctepy. Ilponecco xumuyeckoir Tpanchopmauuu u Murpauud TM B OGuocdepHbIx
KOMIIJICKCaX.

7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NPOBEACHUSA
NPOMEKYTOYHOM
arTecTaluu

Cemectp Kputepun u HOpMBI OLIEHKH

3 3auer (110 «3a4TEHO» BoicTaBnsiercs  CTYAEHTY,

HAKOMUTEIbHOMY ecnu cTyaeHT HaOpan 55-100
pEeUTHHTY) 0aJJIOB 1O UTOTY  HM3YYCHHS

JMCLUIUIMHBI B CEMECTPE.

«HE 3aYTEHO» BrictaBnsiercss  cTyneHry,
ecnu  CTyAeHT Habpan 0-54
0aJuIoB MO  UTOTY  HM3y4eHUs
JMCLUIUIMHBI B CEMECTPE.




8. YueOoHO-MeTOoAMYECKOE M HH(POPMALIMOHHOE 00ecneuyeHre TUCITHIIITMHBI

8.1. O6s13aTesibHAsI JIUTEPATypa

Tun (yueOHMK, yueOHOe

KoaundecTBo B
HAY4YHOM

Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoanorexe /
n/n MeToIMYecKoe mocooue,
HPAKTHEYM, Ip.) HaumeHoBaHue
P ’ 9BC
1 Tpudonos K.1. OU3NKO-XUMUYECKHE MIPOIIECCHI B y4eOHUK 2015 3BC
TexHochepe "ZNANIUM.CO
Mll
2 Tomnamosa O.B., XUMHS OKpYXKarolen cpebl yuebHoe mocobue 2016 SBbC "Jlaup"
3 Mensenesa C.A. Du3NKOo-XUMHYECKUE MPOLECCHI B yuebHoe mocobue 2020 SBbC
TexHochepe. "ZNANIUM.CO
Mll
4 Crypman B.1. ["eoskoorus. ydeOHoe rmocoone 2017 OBC "Jlanp"
5 I'ycakos H.B. TexHocdepHas  06e30mMacHOCTh:  (U3HUKO- yaeOHoe mocooue 2019 OBbC
XMMHYECKHEe POoIiecChl B TeXHOChepe. "ZNANIUM.CO
Mll
6 Eropos B.B. OKojoruyeckasi XuMus yuebHoe rnocobue 2017 ObC "Jlanp"
7 Hcunopos B.A. DKoJOTHYeCcKast XUMHUSL. ydebHoe rmocoone 2016 OBC "IPRbooks"
8.2. JlonosiHuTEIbHAS JIUTEPATYypPA
Tun (yueOHHK, yuedHOe Kog:q:}c;;o B
Ne nocooue, yueOHo- y
ABTOPBI, COCTABUTEHU 3ar/iaBue (3aroJjioBoK) I'oa w3nanus oudamorexe /
n/m MeToAnYecKoe mocooue,
HPAKTHKYM, IP.) HaumeHoBaHnue
P » AP- 9BC
1 [Tymkaps B.C. Okonorus. y4eOHUK 2018 9bC
"ZNANIUM.CO

Mll




Tun (yueOHuK, yueOHOe

KoaunuecTBo B
HAY4YHOH

Ne nocooue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n METOAHYECKOE MocodHe,
IpaKTHRYM, 1p.) HaunMeHoBaHHe
p y 9 p' 3BC
2 Hmutpuenko B.IL DKOJIOTHYECKHe OCHOBBI yuebHoe rmocodue 2019 3BC "Jlanp"

IIPpUPOAOITOJIL30BAHMA.




8.3. Ilepeuennr mpodeccHoHAIBLHBIX 0a3 TaHHBIX M HMH(POPMAIHOHHBIX CHPABOYHBIX
cucTemM

— Hurepner-nopran «JIekropuym»;

— Enuna xomiexus nugpoBeix 00pa3oBaTeIbHBIX PECYPCOB;

— @enepanbHbIil moptan «OTKPBITOE 00pa30BaHUECY;

— HamnmonanpHas 3JeKTpOHHAs OMOIMOTEKa [ DIEKTPOHHBIN pecypc]: JIeKTpoHHas OHOInOTeKa. -
OnekTpoH. 1aH. — Mockga, [2019]. - Pexxum noctyma: https://H36.pd.

— DnekTpoHHass Oubnmorexka nucceprauuii PI'b  [DnextponHBI  pecypc]:  aneKTpoHHas
oubmmoreka / ®I'BY PI'b. - Dnekrpon. man. — MockBa, [2019]. — Pexum pnocryma:
https://dvs.rsl.ru;

— ®DenepanpHbIi IOpTat Poccuiickoe obpazoBanue. Pesxum gocryma: http:// www.edu.ru.

8.4. [lepeueHb MPOrPaMMHOro od0ecneyeHun st

Ne Haumenopanue IO PexBu3uTHI noronsi)pa
n/n (mata, HOMep, CPOK AEHCTBHUA)
1 MathCAD Bepcusil4 wm 15 Akt /m ot 21.07.09 (I'oc. Kontpakt 487
ot 28.05.09), 6eccpounblit
2 Windows Horosop Ne 690 ot 19.05.2015r., cpok
JIeiCcTBUS, 0€CCPOUHBIN
Office Standart Horosop Ne 690 ot 19.05.2015r., cpok
neictBus, 6eccpounsrif; orosop Ne 727
OT 20.07.2016r., CpOK JIENCTBHS,
OeccpouHbIN

8.5. Onucanue MaTepHaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYyLIeCTBJIEHHSA
00pa3oBaTeIbHOIO Mpouecca Mo JMCUUIIMHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB JJIsl IPOBEACHHUSA

N/ | NPaKTHYeCKHUX U JJa00paTOPHBIX 3aHATHIA,
MOMELIEeHUH VI CAMOCTOATEILHOMN

padoThl o6yuaomuxcsi (HOMep ayAuTOPHH)

1 | Ilomemenue anst caMoOCTOATENbHOM pPaboThl | CTOINBI, CTYNbS, KOMIIBIOTEPHI

obyuatormxcs (I'-401)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA
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