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1. HEJHA OCBOEHUSA IUCIHUILINHBI

Leneto ocBoeHMs AHCUMIUIMHBI «XHUMHS 3eMENbHBIX M BOIHBIX cpen»  sBISETCS
O3HaKOMIICHHE CTY[ACHTOB C KOHLENTYalbHbIMA OCHOBAMHM XHMHH OKpYKalollel cpeabl Kak
COBPEMCHHOH KOMIUICKCHONH HayKH, H3yyalolledi XHMHYecKMe TMpOIeCcCH, NpoTeKalolye B
pasi4HbIX reocdepax 3eMiH; GopMHpOBaHHE MPEACTABICHHH O B3aMMOCBA3aHHOCTH IIPHPOJIHBIX
(PH3HUECKUX, XMMHYECKHX H OHONIOTHYECKMX TNPOLECCOB B PA3MUHBIX 3EMHBIX OBGONOUKAX H
XapaxkTepe BAMAHHSA HAa HUX YeJIOBEUYECKOM eI TeIbHOCTH.

3ajayy JUCUMIUIUHLI;

— H3YuCHHE XHMHYECKHX NPOLIECCOB, NPOTEKAIOMMX B ruApocdepe U autocdepe;

— H3Y4YCHHE

poueccos

MHUTpallid U TpaHcdopMmaimuu

IIPHPOJHOTIO U aHTPOIMOTEHHOI'O NPOHCXOXKICHHS;

— PpaccMOTpeHHe NpobiieM, BO3HMKAIOWIKMX B IPOLIECCE aHTPONOreHHOrO BO3IEHCTBUS Ha
OKpYXAIOILYI0 CPEAy, CBA3AHHBIX C 3arps3HCHHEM MOYB, MOBEPXHOCTHBIX M ITOJ3EMHBIX

BOI;

— BbIpabOTKa HaBBIKOB HAYYHO-OOOCHOBAHHOM OLEHKH KauyecTBa OKpyKaiowlei cpelb! U ee

XUMHUYECKHX

H3MEHEHHsI 0[] BO3/ICHCTBHEM TEXHOIEHHOIM ACATCIIbHOCTH YeJIOBEKa.

HJucuunnuna «XHMHSA 3eMeJIbHBIX U BOTHBIX cpel» OTHOCHTCSA K 00f3aTeJbHOH 4YacTH

yueOHOr o IiaHa.

2. MECTO JUCIIUMIIVIMHBI B CTPYKTYPE OIIOI

3. INTAHUPYEMBIE PE3YJIbTATbI OBYYEHUSA IO JUCUMILIUHE

[Tnannpyemeie

pe3yabTaThl

OOyYeHHs 1O IMCLMIUIHHE,

COOTHECEHHbBIE C IIIaHUPYEMBIMH

pesynbTaTamu ocBoeHus OIIOII (komneTeHUMAMH M MHAMKATOPAMHU JOCTHIKEHUS KOMIIETEHLIHIH)

DopMmHpyeMble
KOMIETEeHLIH
(xox, conepxanue
KOMIIETEHITHH)

[nanupyemsie pe3ynbTarsl 06yUeHHs 10 UCIHILIHHE, B
COOTBETCTBHH C HHAHKATOPOM JOCTHXKEHHS KOMIIETEHIHH

HWHaukaTop nocTHxeH s
KOMIICTCHLIHH
(k00, codepicantie undukamopa

Pesynbrare! 0OyueHus no
JMCLIHITITHHE

HanmeHoBaHue

OLICHOYHOro CpeicTBa

I1K-6 Cnocoben
MNPOU3BOIHTh
nabopaTopHbie
UCCIENOBaHMS,
aHaJIU3bI
oToGpaHHBIX Mpo6
1 06pasLoB 1s
OLIEHKH
IKOJIOIMYECKOT0
COCTOSIHHS
00beKTOR

I1K-6.1 3HaeT ocHOBBI
(HU3HKO-XUMHYECKUX
METON0B HCCIIENOBaAHUA
06BEKTOB OKpYIKAIOIIEH
cpebi;

ITK-6.2. ¥YMeeT NpOU3BOAMTE
naboparopHEIe
HCCIIEeIOBaHMUS, 3aMeEpPBI,
aHaJIM3bl 0TOOpaHHBIX
IPHPOJHBIX 00pa3IoB;
PacCUMTBLIBATE MPeenbHO
JONYCTUMBIE KOHLIEHTPAIIHH
(ITAK) BpeaHbIX BelLEcTB
TEXHOICHHOTO XapakTepa;
paboTaTh Ha aHATHTHYECKOM
nabopaTtopHoM
obopyioBaHuH;

3uans. BO3MOKHOCTH
(PH3HUECKHX U XMMHYECKHX
METO/I0B HCCIIEJOBaHHS TIPH
PELISHHH Pa3sIHYHbIX
NPHKIAJHBIX 3a/ad;
Yauems: npou3BOAUTE
JlaboparopHele
HCCJICIOBaHHSA, aHAIU3BI
0TOOpaHHbIX MPob U
00pasLoB JUIs OLICHKH
3KOJIOTH4ECKOTO COCTOSHUS
00BEKTOB;

Braoems: nagbikaMu
NONy4YeHHs! HeOOXOIUMBIX
JaHHBIX B paMKax
MOHHTOPHHIOBBIX
HccienoBanmit

Bonpockl, TecroBbie
Bonpocel, KP

coeNUHEeHUuM!




[TK-6.3 Bnanmeer MeTtomamu
NpPOBEIECHHS YKOJIOTHYECKOTO
MOHHTOPHHIa

ITK-7 Cnocoben
[POH3BOAUTE
Ka4YeCTBEHHYIO
OIICHKY
panMoHaNBLHOTO
HCII0JIb30BaHHUA
OPHPOIHBIX
pecypcosB g
COOTBETCTBHH C
HOPMaTHBHBIMH H
METOHYECKHE
MaTepHalbl Mo
oxpaHe
OKpYy:Kalolieit
cpensl

ITK-7.1 3Haet 3Kon0ruyeckoe
3aKOHOZATENbCTRO
Poccuiickoii Denepannnu;
HOPMAaTHBHBIC H
MCTOOHYECKHE MaTtepHalibl 110
OXpaHe OKpyKarolleit cpeapl
H palHOHaTLHOMY
HCIIOJIb30BaHHIO TIPUPOIHBIX
pecypcoB;

TIK-7.2 Ymeer opMupoBarh
OTYETHYIO JOKYMEHTALHIO B
COOTBCTCTBHH C
TpeOOBaHUSIMH
IKOJIOTHYECKHX HOPMATHBOB;
IIK-7.3 BnaneeT HaBEIKAMH
OUCHHUBaHHA pa3sBHTHA
3KOJIOTHYECKOH 0OCTaHOBKH HA
00beKTax IpH pasnuuHoit
aHTpONOreHHO Harpyske

3names. TeOpETHYCCKHE
OCHOBBI COBPEMEHHBIX
(BU3HKO-X HMHYECKHX
METOOB HCCIIEIOBAHHS, HX
0COOEHHOCTH U
BO3MOYXHOCTb [IPHMCHEHHA
K TEM HJIM HHBIM OOBEKTaM
H3YUCHHS,

Vauems: ocymecTBiaTh
BBIOOD () (peKTHRHEIX
METOIHK H METOJI0B
XMMHYECKOI0 aHau3a
BO3JIYLIHOH Cpejibl, BOJBI H
CTOYHBIX BOJ;

Biadems: meronamu
pacueTa norpelHocTei
aHaJu3a

Bornpockl, TecToBble
Borpockl, KP
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4. ObbEM U CTPYKTYPA JACITUATLIMHBI

TpynoeMKOCTb TUCUMIUIHHBI COCTABIIAET 6 3a4€THBIX EIHHHLL, 216 Yacos.

TemaTHuecknii nan
popma obyuenns — ounasi

KonTakTHas pabora DopM-l
obyJaloLHxcst TeKYILETOo
C MEeAarorHIecKHuM KOHTpOJIS
o pabOTHHKOM = yCIIEBaEMOCTH,
g , = | = bopma
= g = 5 T « | NPOMEXKYTOUHOI
Ne HaumeHoBaHue TeM W/MIH 3 8 % e E é‘ aTTeCTALHH
n/n Pa3aeNoB/TeM AUCLMUIUINHEI 5 5 - & Sl E s (no cemecmpanm)
Q 3] = g % 8 =
! =] = £ | 2
<< D 9 & |3
= g =
= | 2
S, 'S
= =
- ecK
1 DOU3HKO-XHMHYECKAS SBOTIOLHS 6 12 6 6 6
reoctep 3emin
Lo Wl e Tx _U e L
5 | PH3MKO-XHMHUECKHE CBONCTBA H 6 3.4 6 6 12 6 1-ii peitunr
COCTaB [IPHPOJHBIX BOJI KOHTpOTIb
3 XHMHYCCKHE MPOLIECCHI B 6 5.6 6 6 8 6
rujpocdepe
g Oco0eHHOCTH XHMHYECKOTO H 6 7-10 12 6 ] 18
(a3oBoro cocTaBa NOYB
HMUYE ecc 2-i pei -
5 XUMUYECKHE NIPOLIECCh] B 6 11-14 12 6 3 18 peHTHHT
TIOYBEHHOM ¢JI0e KOHTPOJIb
hopM™ v o
Murpauus 1 Tpancgopmaius 3-i pediTyar-
6 | 3arpA3HAIOLIMX BCIICCTB B 6 15-18 12 6 18
KOHTpOJ1b
ouocepe
Bcero 3a 6 cemectp: 18 54 36 36 54 IK3aMeH(36)
Hamuune B qucuunnune KIT/KP + KP
HTtoro no nucunmiuze 18 54 36 36 54 DxzameH(36)

Couepmauue JEKIHOHHbIX 3AHATHH M0 JHCHHIJIMHE

Pazpen 1. Dusnko-xumMuieckas BooLust reocdep 3emian

Tema 1. I'eoxumuueckass HCTOPHS TIIAHETHI.

Conepianue Tembl: I'eocdeprl 1 3eMHbIe 0607104KH. OCHOBHBIE MCTOYHHMKH HEPTHH Ha 3eMmile:
DHJIOT€HHBIE H 3K30reHHbIE TMpolecchl. PacnpocTpaHEHHOCTh XMMHHECKHX 53/IEMEHTOB B
OKpYy»Karolleil cpene.

Tema 2. buoxumuueckas 3BomOUMS IUTOCHEPBI K THAPOCHEPHI.

Copneprxanne TeMbl: Posib XUBBIX OPTraHH3MOB B (pOPMUPOBaHUU GHOChEPBL. DTallbl BOJFOLMH
bruocepsl. Bzaumoneiictue Guocdeprr, rumpocdepsl W aTMocdepsl APYr ¢ APYroM H ¢
HAapYXHBIMH CJIOSIMU 3€MHOM KODBI.

Pasnen 2. OU3HKO-XHMHYECKHE CBOFCTBA U COCTAB MPUPOIHBIX BOX

Tema 1. 'maponorudeckuit LUK

Conepxanne Tembl: OCHOBHbIE BUbI IPUPOAHBIX BOJ M 0OCOOEHHOCTH MX COCTaBa.
AHOMabHbIE CBOHCTBA BOJIBI H, UX POJIb B NpUpose. OcOGEHHOCTH BOMIbI KAK PACTBOPHTEIIS.
Tema 2. KapbonarHas cucrema u KOHLIEHTPAIHA HOHOB BOAOpOa B BOJIE.
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Conep:xanue Tembl: YronpHas kucnota u pH pactsopa. LllenouHocTs NIPHPOJIHBIX BOJ.
PactBopumocTs kapbonathbix nopon. Kansuur. Jlonomut. BeicokomarnesuabHbiii KaJIbLIUT.
Brusune npumeceii Ha pacTBOPHMOCTD KalbIUTA.

Tema 3. PaBHOBecHas pacTBOPHMOCTD CHIIMKATHBIX nopoa.

Conepikanue Tembl: PacTBoprMocTh r66CHTa 1 antOMoCHIMKaTOB. JHarpaMmbl YCTOHYHUBOCTH.
VIHKOHIpY>HTHOE H KOHIPYSHTHOE PaCTBOPEHHE CHIMKATHBIX TIOPO.

Paznen 3. Xumuueckue npouecce B ruapocdepe

Tema 1. OxucanTeIbHO-BOCCTAHOBUTENbHbIE IIPOLECCH! B TUApoCchepe.

Conepxanne TeMbl: OKHCITHTEBHO-BOCCTAHOBHTEILHBIE TTOTCHIMATIBI MPHPOJIHBIX BOJOEMOB.
Huarpammel pE —pH y1s cuctemsl Fe — O — HoO — S — COs.

Tema 2. Okucnenne-BoCCTaHOB/ICHHE B IPUPOHBIX YCIOBHSX.

Conepxanne Tembr: ®orocuHTes. [lpouecchl ABIXaHHA M PasloOKEHMS. Temnepartypubiii
npo¢uiIb TPECHOBOJHBIX BOAOEMOB. Penokc-GydepHocTs. OnurotpodHele M 3BTpodHbIC
BOJIOEMBL.

Tema 3. TIpoueccer kommiekcooOpasoBanus B ruapocdepe.

Conepxanue Tembl: [IpaposiHbIe M CHHTETHYECKHE KOMILIEKCOOGPA30BaTETH. IoBepxHocTHO-
aKTHBHbIE BEIIECTBA B BOJIOEMAX.

Tema 4. TemneparypHelii Ipod b, COCTaB M CBOHCTBA OKEAHMYECKHUX BOJI.

Conepikanue Temsr: Okean. Dcryapuu. [Ipouecchl yaaieHHs 0CHOBHBIX PacTBOPEHHBIX
BellecTs. OCOBEHHOCTH OKUCIUTENBHO-BOCCTAHOBUTENBHBIX IPOLIECCOB B OKEAHe.

Paznen 4. OcobeHHOCTH XMMHYECKOTO H (ha30BOTO COCTABA MOYR

Tema 1. Crpoenue nmutocdepsi.

Conepxanne Temp: CTpykTypa 3eMHOH Kkopbl. MuHepanbl u ropueie rnopojsl. Ilousa.
O6pazoBanue NMO4YBEHHOTO cnos. PU3MYEcKoe U XHMHYECKOe BbIBeTpUBaHHe. MexaHuYeckuii
COCTaB MOYB.

Tema 2. DnemMeHTHbII U Ha30BBIii COCTAB MOYB.

Conepxanue Tembl: KiraccH(puKanus opraHM4ecKHMX BELIECTB MOYBDL. I'ymyc. CocraB u
CBOHCTBAa TyMmycoBbix BemlecTB. Hecmeundudeckue u  creunduueckue OpraHH4YecKHe
coeiMHeHus B nousax. OpraHoMHHepalbHble COeIMHEHHS B TIOYBaX.

Paznmen 5. Xumudeckue npoueccsl B MOYBEHHOM CIIOE

Tema 1. BnaroemkocTs # BOJONPOHULIAEMOCTD MOYB.

Conepxanne Tembl: IlouBeHHble pacTBOpbl. ITOYBEHHBI MOMMOMAIOIMI  KOMILIEKC.
KarnonnoobmenHas criocobHocTs n1ouB. CenekTHBHOCTb KATUOHHOTO OOMEHa.

Tema 2. KHCIIOTHOCTE U 1I€JI0YHOCTD TTOYB.

Copepxanue TeMbl: Buabl MOYBEHHOH KHCIOTHOCTH. @®opMbl COeMHEHUIl aMIOMHHHS B
nouyBax. CoelIMHeHHs KPEMHHS M alOMOCHIMKAThL A30T, (ocop M cepa B MOYBEHHBIX
npoueccax. Mapranerr 1 »ese30 B mousax. MHKpO3/IEMEHTBI H XHMHYECKOE 3arpsi3HEHHE [0YB.
Pasniest 6. Murpauust u tpancdopmanus nprmeceii B 6uocepe

Tewma 1. Buns! Murpanmu.

Conepxanue Tembl: BosgyuwHast, BonHas, GHOTEHHAash M TeXHOTEHHas murpaius. daxtopsr
Murpauud.  Knaccuukauus MUrpHpyloumx —osneMeHToB. Murpauus u aKKyMyJ/IsLHs
COCIMHCHHH KPEMHHUSI, alroMHHUA. Bocdopa, TAKETBIX METAMIOB H PaJHOAKTHBHBIX 3IEMEHTOB
B 6uocdepe.

Tema 2. l'eoxumnueckue Gapbepsi.

Conepxanue TeMbl: QU3NKO-XHMUYECKHE, MEXaHHYECKHE, GHOreOXHMHYECKHE H TEXHOTeHHEIE
Oapbepsl.

Tema 3. Ilpoueccbl caMOOYHILIEHHS BOJOEMOB.

Conepxanne tembl: ['upoinns coneil Tsxensix MeTamios. OKucIeHHe OpraHMYecKuX BELIeCTB
B a3po0OHBIX yenoBusx. Tpanchopmanus HedTn U NeCTHIMOR B OKpY aIOLLIEil cpene.

Tema 4. Tpoueccer acop6Lyn OKCHAOB Cephl M a30Ta.
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Conepxanue Tembl: [poriecchl afcopOunmn OKCHIOB cephbl M a30Ta MOACTHIAONIEH
NOBEPXHOCTbIO. 3aKHCIIeHHE 03ep. 3aKucieHHe MoYB. [I0BMKHOCTD 31eMEHTOB U KHCIOTHOCTE
MOYB

Conepxanune 1a60paTopHbIX 3aHSATHIN 10 HCIHIIHHE

Paznen 2. Ousuko-xuMHYecKHe CBOICTBA H COCTAR MIPUPOJIHBIX BOX

Jlabopatopnas pabora «Omnpe/eieHie pacTBOPEHHOTO KHCJIOPO/a B BOJE BOJIOEMOBY.
JlabopatopHas paboTa «Onpe/eneHue HeNOYHOCTH MPUPOIHBIX BOLY.

Jlaboparopras paboTa «loHOMeTpHYECKOe OMpe/ie/leHHe XIOPHI-HOHOB U HHTPAT-HOHOB B
NPHPOJHBIX BOJAX».

JlaGopatopuas paboTa «PoToTYpOUANMETPHYECKOE ONpe/ieeHUe Cylb(paT-HOHOB B
NPUPOAHLIX BOAAXY.

Pasnen 3. Xumuueckue npouecchl B ruapocdepe

JlabopaTopHas pa6ota «OnpeneneHne KOHLEHTpaLuK OBLIEro jKene3a B MOBEPXHOCTHBIX
BOJOEMaXx U MUTHEBOH BOJIEY.

Jlaboparopnas paGota «PoTOKONOPHMETPUHECKOE ONpe/ieNieHHe aTIOMUHHS B IIPHPOIHBIX
BOJIAX».

Paznien 4. OcobeHHOCTH XMMHYECKOro U ()a30BOro cocTaBa MoyB

JlaGopaTopHas pabora «OmnpeaeneHre TMIPOCKONMYECKOH BIaKHOCTH [IOYBbI»
JlaboparopHas paborta «OnpeeneHre CTENEHH 3aCONCHHOCTH TTOUBY

Pasznen 5. XuMuueckue npouecchl B IOYBEHHOM ClI0€

JlabopartopHas pabGorta «OnpeneneHne akTHBHOI, 0GMEHHOI W M'MIPOTUTHYECKOHN KUCTOTHOCTH
[IOYB»

Jlabopatophas paboTa «OnpeneneHHe ILEJ0YHOCTH OYBY

5. OLIEHOYHBIE CPEJCTBA /ISl TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTH,
IMPOMEXYTOYHOM ATTECTALIMM 10 UTOT'AM OCBOEHMS AU CUMILIMHBI
U YYEBHO-METOUYECKOE OBECIIEYEHHUE CAMOCTOSITEJIbHOM PABOTBI
CTYJEHTOB

5.1. Tekymuii KOHTPOJb YCIIEBAEMOCTH

Petimune-xonmpons Nel
1. Obmee KOMHYECTBO BOJIBI Ha IJIAHETE:
A) (1,5-2,5) 10" Tonn
B) 5,15 - 10"° Tonn
B) 2,4 10'® Toun
2. CKoJpKO Ha IuTaHeTe MPeCHOM BOAbI?
A) okono 96,5%
B) oxomo 1,74%
B) okono 2,53%
3. Ilpu xako¥ TeMnepaType BoAa XapakTepu3yercs HaubombIlel MIOTHOCTEIO?
a)4°C
6)0°C
B) -4 °C
4. VYnenbHasi TEMIOEMKOCTE BOJIBL:
a) - 4190 [Lx/(kr-rpan)
0) - 3590 Ix/(xr rpan)
B) - 2390 [Ix/(kr'rpan)
5. CoOTHOLICHNs KOHUEHTpAlWii TIaBHBIX KaTHOHOB B PEYHON BOJIE OTBEYAIOT PA/Y:



a) Ca®" > Na*>Mg* >> K" >>. ..

6) Ca’* > Mg?>" > Na* >>K'>>. ..

B) Na* > Ca?*> Mg >>K*'>>...

6. KaxuM ypaBHeHHMEM ONpenealoTCs KOHLEHTPALHH Ia30B B BOJe:

A) Ci pp = Pi /Kri

B) C;, p-p = Kri/P;

B) Ci pp=Kni Pi

7. Yto Takoe }ecTKOCTb BOJbI?

A) cBoiCTBO, 00yCIOBIEHHOE COZIepXKaHHEM B BOJIC KATHOHOB IBYXBAJEHTHBIX METAJIIOB,
Npe/e BCEro KajbLUs U MarHusl, B MEHbLIEH CTENEHH JKelle3a

B) cBoiicTBO, 00yCIIOBIEHHOE CONEPHKAHHUEM B BOJIE KATHOHOB OJHOBAJIEHTHBIX METAIIJIOB,
NpeKe BCero Kajaus H HaTpus

B) cBoiicTBO, 00YCIOBIEHHOE COJIEpIKaHHEM B Boje aHMOHOB SO4> 1 CO3*

8. Ckonpko rpynn BblaeiseTcs B KIacCHMHKALMH MPUPOJHLIX BOJ IO BEJHYHMHE OOLIei
KECTKOCTH?

A)4

B) 5

B) 6

9. CnocoOHOCTL HEHTPaNU30BaTh HOHBI BOJOPO/IA XapaKTepU3yeTCs:

A) 1UEeNOYHOCTBIO BOMIBI

B) KHCIOTHOCTBIO BOABI

B) BenuuuHoii 0611eit MUHepaTH3aI[HH

10. Yo Ttakoe aeHuTpUdHKanusn?

A) 3To cjlo)KHas cepusl peakLMi pa3NoKeHHsI HUTpaT-HOHOB

B) 3To cnoxHas cepus peakUuii, IPOUCXOAALIMX B MPOLECCE KU3HEAEATENbHOCTH
GakTepuH, HCMONBL3YIOUINX I OKHCIICHHA opraHHyeckoro Bewectsa 1o CO2 kucnopos
HUTPaT-HOHOB

B) aT0 peakuus KHU3HeAATENEHOCTH GakTepHit OKHCIeHHS HHTPAT-HOHOB KHCIIOPOIOM

Peimunz-xonmpons No2
1. O6wmii 06beM BOJbI Ha IUTAHETE:
A) (1,5 -2,5) 10" xm?
B) (1,5 -2,5) 10° km®
B) 2,4 - 10° km?
2. C ymeHblIEHHEM JaBIEeHHs TeMIIepaTypa KMIEHHs BOMbL:
a) TIOHMXKAaeTCA
0) He MeHseTCH
B) TMOBHINIAETCS
3. C pocToM COJIEHOCTH IIOTHOCTh BOJBI:
a) yBeIHMYHBaeTCs
0) ymeHbIaeTCs
B) HE MeHseTcs
4. Tennora niaasneHHsA TBepAoH Boabl (Jibaa):
a) 6,314 xJIx/Mons
0) 5,619 x/Ix/Moib
B) 6,012 kI x/MoNb
5. CoOTHOIEHH KOHLEHTPaLMii IJIaBHBIX aHHOHOB B PEYHOM BOJIE OTBEYAIOT PAY:
a) SO4* > ClI'> HCOy >> Br >>...
6) HCOs > SO4* > CI' >> Br >>...
B) CI' > HCO; > SO4* >> Br >>...
6. PacTBOpHUMOCTbH ra3oB B Boe:
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A) yMeHBIIAETCsi C POCTOM BHELIHETO TaBICHHS H YBETHYHBAETCS C YBETHUCHHEM
TeMIepaTyphbl

b) ymeHbLIaeTes ¢ pocTom BHEIIHETO NaBIEHHs U ¢ YBEIHYCHHEM TEMIIEPATYphI

B) yBenuunBaeTcs ¢ pocTOM BHEIIHETO NaB/IEHHs U yMEHBIIAETCS C YBeIHYeHHEM
TeMIepaTyphl

7. Benu4nHa oOLUEH KECTKOCTH MOXKET OBITh paccuyuTaHa Mo Gopmyie:

A) X (maks/n) = [Ca**]/12,06 + [Mg?*]/20,04

B) XK (maxB/n) = [Ca*"] + [Mg*']

B) X (Maks/n) = [Ca’*]/20,04 + [Mg®]/12,06

8. CkonbKo rpynn Bbilensercs B KIacCHpUKALHUs NPUPOAHLIX BOJA IO BelIHYMHE oOLieit
MHUHepaluzalun?

A)6

b)7

B) 8

9. CoJIeHOCTBIO MOPCKO# BOIbI HA3BIBAIOT:

a) Macca B rpaMMax BceX HeOPraHHYECKHX HOHOB, Collepkaluuxcs B |1 kr Bogsl. Benuunna
COJICHOCTH OIPEENAETCs IIyTeM H3MEPEeHHUS 3JIEKTPONPOBOJHOCTH BOJbI

0) Maccy B rpaMMax XJIOpHA-MOHOB, SKBHBAICHTHbIX CYMMe BCEX [AJIOreHH/-HOHOB, KpOMe
(bTOpHIOB, OCaxuIaeMbIX HUTpPAaTOM cepebpa u3 1 Kr Mopckoii Bofb!

B) Macca B I'paMMax BCE€X HEOPTaHHYECKUX H OPraHUYECKHX BEIIECTB, CONepIkKALIMXCS B 1 KT
BOJIbI. BennumHa coeHOCTH onpeenseTcs MyTeM U3MepPeHHUs JIEKTPOIIPOBOJHOCTH BOAbI

10. [ToBepXHOCTHBIH 0¥ BOJBI O3€p HA3bIBAETCA:

A) 3NUTHMHUOHOM

b) MeTanuMHHOHOM

B) runonuMHHOHOM

Peiimunz-xonmpons N3

1. Yro Takoe runeprenes?

A) BbIBeTpHBaHHE TOPHBIX MOPOJI

B) npoueccel noyBoobpazoBanus

B) paspyuienne noussl noj BozecTBHEM BHELIHUX (pakTOpoB

2. Yrto sBNAETCs NPOAYKTOM TIONHOTO OKMCIICHHS BOCCTaHOBIIEHHOIO OpPraHHYECKOTO
BewiecTBa?

A) yriaexucnelii ra3

B) xucnopon

B) Bona

3. YTo NpoHCXOANT NIPH HHKOHTPYSHTHOM PacTBOPEHUU?

A) HemoJIHOe pacTBOpPEHHE MHHepaa, COTIPOBOX/IAIONIEecs 0CaXACHHEM MATOPaCTBOPUMOTO
COeJUHEHHS

b) nonnoe pactBopeHHe MUHepaia, BCe IPOAYKTHl peakliH HaXosiTcs B (ase pacTBopa

B) pacTBopeHue HCXOHOrO MHHEpaa CONPOBOXKAAETCS OCAKAEHHEM APYTrOro
MajiopacTBOPHMOTO COeIHHEHH: U 0Opa3oBaHHEM IPYTroro MHHEpaJa

4. Konuentpauus uonoB Na*, Cl', NOs:

A) He 3aBHCHT OT BIaXXHOCTH

B) npsimo nponopuMoHanbHa BIaKHOCTH

B) obpaTHO nponoplLroHaabHa BIaXXHOCTH

5. Yro Takoe MOrJIOTUTENbHAS CIOCOOHOCTE N104B?

A) crocoGHOCTD TOIJIOMIAT ra3bl, 3)KHAKOCTH, COJICBBIE PACTBOPBI M TBEP/bIE YaCTHLII

B) crocoOHOCTE MOraomaTe ra3sl 4 JKUAKOCTH

B) cnocoGHOCTE HEKOTOPEIX BEIIECTB MOYBbI PACTBOPATHCS B KHIKOCTAX H CONEBBIX
pacTBopax

6. Enmununa uzmepenus EKO:



A) Mmmons(-)/100r

b) mons(+)/100r

B) Mmone(+)/100r

7. AKTHBHas KMCIIOTHOCTb IOYBbI ONPE/IENSAETCS HATMYHEM B IOYBEHHOM PACTBOPE:

A) MOHOB BOJIOPOZIA M ATIOMHHUSL, CBA3AHHBIX C MMOYBEHHBIM IMOIJIOMIAINIIMM KOMIUIEKCOM
(TII1K)

B) cBoOOHBIX HEOPraHHYECKHX U OPraHHYECKHX KUCIIOT

B) uoHoB Bosopona u HOHAMH aNIOMUHNS, 00JIEe TPOYHO CBA3AHHBIX C TOUBEHHBIM
MOTJIOLIAIOIKUM KOMILIeKCOM 1 BeITecHsieMbIMU U3 TTTTK nmpu B3anMoneiicTBiu 10YBBI ¢ pacTBOpoOM
TUAPOJIUTHYECKH LLENOYHOM cOoNn

8. IllenoyHOCTh MOYB CBA3aHA C HAIMYHEM B NTOYBE:

A) aHHOHOB CJ1a0bIX U CHJIBHBIX KHCIIOT

b) aHHOHOB CHJIBHBIX MHHEPAJIbHBIX KHCIIOT

B) annoHOB c1abbIX MHHEPATIBLHBIX KHCJIOT

9. K HecnenH(puYeCKHM r'yMycOBbIM BEILIECTBAM OTHOCSTCS:

A) IPOAYKTbI YACTMYHOIO Pa3/IOKEHH: OPraHHYECKUX OCTATKOB, KOTOPhIE YIKe He SBIAIOTCS
BELLECTBAMH, XapaKTePHbIMH JUIsl XKHBBIX OPraHU3MOB, HO 110 CyMMe MPU3HAKOB ellle He MOTYT 6bITh
OTHECEHbI K T'YMYCOBBIM BELIECTBAM

B) nporymuHOBbIe BellecTBa, CXOAHBIE C IPOMEXYTOUHBIMH MPOAYKTAMH pacha/a
OpraHH4YeCKHX OCTaTKOB, TYMYCOBbIE€ KHCIIOTBI H T'YMHH

B) 6enku, yriesoabl, opraHH4ecKHe KUCIIOThI, IMTHHH, CMOJIbL, BOCKH U JIp.

10. Yro Takoe reoxumMM4ecKkass MHTpaLIHs:

A) nepeMenieHHe aTOMOB 3IEMEHTOB B 3¢MHO KOpe, KOTOPOe MPUBOJUT K MX PACCEHBAHHMIO
W KOHLIEHTPUPOBAHUIO

B) KpyroBopoT 3/1eMEHTOB B IPUPOJIE

B) paccenBatue aTOMOB 37IEMEHTOB B Pe3yNIbTaTe BO3ACHCTBUA BHELIHUX (haKTOPOB

5.2. IIpoMeKyTOYHAN ATTECTALHS 110 NTOraM OCBOEHHS AUCLIUIUTHHEI

Koumponsnsie 6onpocer st Ro020moeiu k aKzameny
1. OG6uwas xapaktepucTuka ruapocdepsl. CpeHUI 1eMEHTHBIH COCTAB NPUPOAHBIX BOJ.
2. OcobenHocTH GHU3NKO-XMMHYECKHX CBOIMCTB BOJIBI M UX POJib B GHocdepe.
3. CocTaB NIPHPOJHBIX BOM, OCHOBHBIE KOMIIOHEHTHI.
4. XectkocTs Boabl. KmaccHpHKAIMA MPUPOAHEIX BOJ MO BEIHYHHE KECTKOCTH.
5. Knaccuduxauus npupoaHsix BOA 10 NpeobiafaroluM KaTHOHAM H aHHOHAM.
6. Teoxummdyeckas KiIaccHUKaLys TPHPONHBIX BOS.
7. Knaccudukaius npupoaHbIX BOA MO BeJTHYHHE 0011el MHHepaaH3auum
8. PaenoBecus B cucteme H2O — CO2. Pacyer pH He3arpssHeHHBIX aTMOCHEPHBIX 0CAIKOB.
9. pH u cooTHomIeHHe KapGOHATHBIX (HOPM B MPUPOJHBIX BOJAX.
10. [lenoyHocTh NpHPOAHBIX BOA. BydepHOCTh M0 OTHOLIEHUIO K 3aKHCIIEHHUIO.
11. Ilporeccel 3aKnciIeHus BOLOEMOB.
12. PactBoprMbie hopMbI aTFOMHHHS B IPHPOIHBIX BOLAX, 3aBHCUMOCTh KOHLIEHTpPALHii OT

13. OcobeHHOCTH OKHCITUTENEHO-BOCCTAHOBHTETBHBIX TPOLIECCOB B THApochepe.
14. Anaspo6GHoe pa3nio)KeHHe OPraHUYECKOTo BEILECTBa.

15. Penokc-0ydepHOCTh NPHPOAHBIX BOL.

16. TemnepatypHas cTpaTH(dUKaLHs B 03epax.

17. DBTpoduKanus BogoeMOB.

18. OCcobeHHOCTH OKHCIHTENBHO-BOCCTAHOBUTENBHBIX IIPOLECCOB B ruapochepe.
19. OxucnuTeNnsHO-BOCCTAHOBUTEBHBIE YCIIOBHS B MOA3€MHBIX BOJAX.

20. OKMCIHTe/IbHO-BOCCTAaHOBHTENbHBIE YCIIOBHS B OKEaHe

21. MexaHH3MBI MPOLIECCOB XHMHYECKOTO BLIBETPUBAHHS.
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22. OcobGeHHOCTH IEMEHTHOTO COCTABA MOYB.

23. Makpo- U MHKPO3JIEMEHTHI B [I0YBAX.

24. Cpennee cooTHOIIEHHE 06BbEMOB TBEPIOH, ra3006pa3HOM W KHIKO#H dba3 mIa THNHYHEIX
NOYB.

25. TlornoTturtenbHas cioco6HOCTS 1104B. [T0YBEHHO-NOTITOMAIOIIHI KOMIITCKC.
26. Bupbl mouyBeHHON KMCIOTHOCTH.

27. KucnotHo-ocHOBHas 6yQepHOCTh TOYB.

28. Illenounocts nous. Onpesenenre obILel 1ET0YHOCTH.

29. 3aBHCHMOCTS IIENOYHOCTH OT PACTBOPHMBIX KapGOHATOB.

30. IIpHyMHBI 3aCOEHUSA MOYB.

31. Oprannyeckoe BeLIECTBO I0YB.

32. I'eoxumuueckas murpauus. ['eoxumuteckue Gapbepsl.

5.3. CamocronTeabHas padora o6y4aroumerocs.

K()Hlﬁp()ﬂbH&lE BOHPpOCHI 0N CAMOCINOAMENbHO20 UIYHECHUA.!

B 4em cocTosT anoManbHbIe CBOHCTBA BOALI KAK XMMHUECKOTO BelliecTBa?

Ha xaxue rpynmel noapassensioresi KOMIOHEHTH XHMHYECKOTO COCTaBa MPHPOJHBIX BOa?
KaxoBbl 0c06EHHOCTH HOHHOTO COCTaBa OKEaHMYECKHX BOA?

Kakoe cooTHOLIEHHE KOHLICHTpALHil HOHOB XapaKTEPHO T PE4HBIX BO.?

HaiiTe XapakTepHCTHKY GHOreHHBIM BELIECTBAM, COIEPIKALIAMCS B IIpUpOIHbIX Boaax. Kakue
KOMIIOHEHTBI IPUPOJHBIX BOJ OTHOCATCS K MHKpO3JIeMeHTaM?

Kakue Buibl pacTBOpPEHHBIX OPraHHYeCKHX BELIECTB IPUCYTCTBYIOT B IIPUPOLHBIX Bojax?
HaiiTe XapakTepUCTHKY B3BELLIEHHbIM BELECTBAM B MPHPOJHBIX BOAaX?

Yro HasbiBaeTcs skecTkOCThIO Bofbl? Kakue pasznuualor BuAbI xkecTkocTH? Kakue euHHLbI
M3MEpeHHsl HUCHONb3YIOTCA IJIs JKECTKOCTH BOIbI B Hamledl cTpaHe M 3a pybeskom? Kak
KJ1aCCH(QULHMPYIOTCS IIPUPOHbIE BOIBI 110 BEJMUHHE OOILEH KeCTKOCTU?

Yro mnonumaercs mon kapGoHaTHOH cHcTeMoH npupoaHsIX Bon? Kakwue paBHOBecHs
ONpEeJeNAOT COOTHOIIEHHe KOMIIOHEHTOB B KapOoHaTHOM cucteMe? Kak 3aBHcHT
COOTHOIEHHE KOHUEGHTPALHIH KOMIIOHEHTOB KapOoHaTHO# cicTeMsl oT pH npuponHoii Boasi?
YUTo HasbIBaeTCs IIENOYHOCTHIO TNpPUpOAHBIX Boa? B  Kakux equHMnax u3MepseTcs
LIETIOYHOCTE M Kak olpenenseTcs Ha npakTuke? Kakue Ipouecchl oKa3bIBaIOT BIHSHHE Ha
BeMYHHY wWenoyHocTH? Kakoe skonmornyeckoe 3HadeHHe MMeeT BEJIMYMHA ILEJIOYHOCTH
npupoaHsix Bog ? Kakue sHauenns pH ¥ 1meJJo4HOCTH BoJIbI XapaKTepHBI 115 Gonbieil yacTh
NOBEPXHOCTHBIX BOJ 3eMnu?

Kakne MHHepasibl, HaxonsIHecs B KOHTAKTe ¢ BOJAaMH, OKa3bIBalOT HaUbOMblIee BIHSIHHE HA
paBHOBecHsi B KapboHaTHOH cucteme? [IpM KakuX YCTIOBMSIX MPOMCXOIHT pacTBOpeHHE B
BOJIC MAJIOPACTBOPUMBIX MPHUPOIHBIX KapbOHATOB?

10. IToyemy npH cMeLIEHMH NPUPOIHBIX BOJ, MMEIOLIHX pasiM4yHOe MaplKalbHOE JaBlIeHHe

I1.

12.

13.

14.

15

YITICKHCIIOTO Tasa HaJ pacTBOPOM MOXET IPOMCXOAMTh OCaXIEHHE WM pPacTBOPEHHE
KapOoHaToB?

B uyeM cocTosT 0coGeHHOCTH KapGOHATHBIX paBHOBECHH B Mopckoii Bome? OT Kakux
(bakTOopoB 3aBHCHT NpOTEKAHHWE MPOLECCOB PACTBOPEHHS M OCANKICHHS KapOOHAaTOB B
OkeaHW4ecKHX Boiax? Kakue BbIIEeNAIOTCA B OKeaHe 30HBI C Pa3IHYHONH CTEMEHBIO
HACBILIEHHOCTH KapOOHATOM KaslbLius?

B 4em npuunHa npoleccoB 3akucieHHs Bonoemos? Kakue Beimensiores cramuu B npouecce
3aKHCIIeHUs BofoeMa?

KakoBa ponk coennHeHuii amoMuHHS B MPHPOMHBIX Bomoemax? B BHIE KakMX HOHOB
NPUCYTCTBYIOT B BOJIE COCAHHEHHA ATIOMUHHS TIPH pa3nuyuHbIx pH?

Kak snusier pH Boztb! Ha conepikanue B Bome HoHoB Al**? Kakoe BIMSHHE OKa3BIBAIOT HOHEI
aIIOMHHKMS Ha GHONOrMYeCKHe MPOLECCH] B BogoeMax?

- KakoBbl 0coGeHHOCTH OKHCITHTENBHO-BOCCTAHOBHTENLHEIX TIPOLECCOB B NPHPOJHBIX Bogax?
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. Kaxumu npoLeccamMu IJIaBHBIM obpazoM  KOHTpoOTHpYyeTcs OKHMCJIUTEBHO-
BOCCTaHOBMTENIbHasA 0OCTaHOBKa B BojoeMax?

B ueM ommude mnpoueccoB a’poOHOrO M aHA’pPOOHOTO pa3NOKEHHS OPraHHYECKOro
BemecTBa? KakuMu peakUMsAMM MpPeACTaBIEHO aHa’poOHOE pa3lioKeHHe OpPraHUYECKOIro
BelllecTBa a B BogoeMax? KakoBa 1ocjieoBaTeIbHOCTE NPOTEKaHUS 3THX peaklyii 1 4eM oHa
onpenensercs?

Yro Takoe TeMnepaTypHas cTpaTHHKALH BoJoeMa U YeM oHa obyciosnena? Kak Buirmsaut
TEMIEpaTypHbIA Npodue BOJOEMa H H3MEHEHHE KOHLEHTpaLMH KHCIOpo/a 10 IIyOuHe B
NIepHO/Ibl JIETHEH U 3UMHel cTpaTH(UKAIIHH?

Kakyio ponb B (opMHpPOBaHMU OKHCIMTEIbHO-BOCCTAHOBHMTENIBHBIX YCIOBHH B BOJOEMeE
urpaeT TemneparypHas crpatidukanua? C yem cBf3aHO (POPMHpOBaHHE aHa’IPOOHBIX
YCIIOBHH B TMIIOJTMMHHOHE?

Kaxue ycnoBus B BojoeMe Ha3bIBaIOTCS ONMIOTPO(HBIMU U 3BTpodHBIMH? B uem cocTouT
3KOJI0rHYecKas npobieMa 3BTpo¢H3aLHU BOAOEMOB?

Yem 00ycnoBIeHE 0COOEHHOCTH OKHCIIHTEIbHO-BOCCTAHOBUTENBHBIX YCIIOBHI B OKeaHe?
Kak wu3MeHseTcs B OTKpBLITOM OKeaHe paclpefielieHHe pPacTBOPEHHOro KHCIOpoAa C
rnyouHoi?

B xakux ciydasx B okeaHMYECKHX M MOPCKMX BOJAX BO3MOXHO ()OpPMHUpOBAaHHE aHAPOGHBIX
YCIIOBHH B 30He MHHMMAaJILHOTO COJiepXKaHus Kuciaoponaa?

KakoBbl 0coOeHHOCTH (PH3HKO-XHMHYECKHX MIPOLIECCOB, IPOUCXOAAUIMX B ouBe?

KaxoBbl 0cobeHHOCTH 31eMeHTHOro cocTaBa noys? Kakue 3/eMeHTH B IIOYBAaX OTHOCATCS K
Makpo- u MuKpoanemeHtam? KakoBo cpenHee COOTHOIIeHHE OOBEMOB TBEPIOM,
ra3o00pa3HoOH M XHUAKOH (a3 Uil THIUYHBIX T104B?

B 4eM cocToMT pasnuuMe NpoLeccoB BhIBETPHBaHHA H [04BooGpazoBanus? B ueM cocToMT
POJIb JKHBBIX OPraHU3MOB B MpolLiecce NoyBooOpasoBaHus?

IlepeuncanTe BUABI MOrIOTHTENBHONH COCOOHOCTH MoYB. KakoBa poib npoleccoB HOHHOIO
oOMeHa B MNOINIOTHTENbHOH criocobHocTH nous? TlouyeMy [uisi mouBel Gosee XapakTepHO
NOIJIOIEHHE KATHOHOB, YeM aHHOHOB?

KaknM KONHUYECTBEHHBIM TIOKa3aTelleM XapaKTePH3YeTCs CEeJIeKTHBHOCTh TIOTJIOILEHUS
KATHOHOB MOYBOH? YTO MOHMMaeTCs 110 eMKOCTBIO KAaTHOHHOTO 06MeHa?

Kak 3aBMCHUT eMKOCTb KaTHOHHOro OoOMEHa OT TIpaHYJOMETPHYECKOro COCTaBa TOYBBl U
conepxkanusa rymyca? Kakue ¢QyHKUMOHaIbHBIE TPYNIbI T'YMYCOBLIX BELIECTB BHOCAT
OCHOBHOI BKJIa/l B KATHOHOOOMEHHYIO CIIOCOOHOCTH MOYB?

Kaxoii ¢u3nueckuii cMBICT MMeeT TNOHATHE MOYBEHHOH KucinoTHocTH? B deM oTiuume
aKTyaJlbHOH M MOTEHLHaNbHONH KHCIIOTHOCTH MOYBbI?

YeM 00OycIIOBIIEHO ABIIEHHE KHCIIOTHO-OCHOBHO# 6y(dhepHOoCcTH moun?

Yro Takoe MIENOYHOCTL MOYBBI, KaK Ha INpPaKTHKe OIMpeeNsercs 3HadeHHe obOlel
IIEJIOYHOCTH, LIEJIOYHOCTH OT PaCTBOPUMBIX KapOOHATOB?

B 4em cocTouT npobiema 3aconeHus MOYB, U KAKOBbI €€ TPUUHHbL?

Kakie OCHOBHbIE TpYNINbl COEJMHEHMH BBIAENAIOT INpPH PACCMOTPEHHH OPraHMYECKOTO
BelleCTBa NOYBbI?

Kaxum o6pa3om Ha npakTHKE MOXKHO BBIICIHTE U3 MOYBbI Pa3IHYHbIE TPYNIIBI I'YMYCOBBIX
KHUCIOT?

. B 4eM cocToAT OCHOBHBIE OTIIHYHS COCTaBa H CBOWCTB I'YMHHOBBIX KMCIIOT H () YJILBOKHCIIOT?

[Ipumepuele memor Kypcogeix pabom

IlpuponHele UM aHTpOMOreHHBIE  (DAKTOPhI, OMpeAeNsAiolIME XMMHYECKMi  cocTaB
MOBEPXHOCTHBIX BOJ CYIIH.

KpyrosopoT 6HOreHHbIX 21EMEHTOB B BOJAHbIX IKOCHCTEMAX U [OCIIEACTBHS €0 HAPYLISHHS.
XHUMHYECKHH KpyroBOPOT KOMIIOHEHTOB BoJ MHpOBOro okeaHa.

XHUMHYECKHE NPEBPALICHUs] OPraHMYECKHX BELIECTB B aTMOcdepe.

3arpsiHeHNe OKpYyKaloLleH cpeibl 1 MpoblieMa U3MEHEHHs KIMMaTa.
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IIpoGnemsI HapyleHHs KHCIOTHO-OCHOBHOTO GallaHca B OKpYyKaloleii cpeie.
Xumuueckas TpaHC(opMalns KOMIOHEHTOB HE)TAHOTO 3arPs3HEHMUS B OKPYIKalowei cpee.
OsoHopaspyuaionie BeecTsa, MX HCTOYHHKH H XHMHYECKOe TOBEIeHHe B aTMochepe.

9. Bumsinue IpoAYKTOB OPraHMYECKOro CHHTE3a Ha Ka4ECTBO OKPYKAIOLLIECH CPe/bl.

10.

HMcTOYHNKH XUMHYECKOTO 3aTpA3HEHHS OKpYKarolleit cpesl.

11. MOHMTOPHHI XMMUYECKOT'0 3arpsi3HEHHS OKPYIKalOLIeH cpelbl.

12.
00BEKTOB OKpYKalolLei cpebl.

l'lpleeHeHHe XHMHYECKHX H (bH3HKO-XHMH'—I€CKHX MCTOJZIOB aHaIH3a AJIs1 KOHTPOJISA COCTOAHUSA

13. OcobenHOCTH MHrpaLMH 3aTPA3HAIOLIMK BELECTB B PA3IHUHBIX CPe/Iax.

14.
15.
16.
17.
18. Tskenbie MeTanIbl B IPUPOAHBIX BOAAX.
19.
20.

['yMycoBble KHCIIOTBI, HX COCTaB M CBOMCTBA.

HoHHbli 06MeH u aacopbuus HOHOB MOYBOH.

Doun OLICHO4YHBIX MaTepHalioB

(POM)

buorenHsle 3J1eMeHThI B TOYBEHHbIX rnpoueccax.
OKHCIIUTENBHO-BOCCTAHOBHTEIbHbIE IIPOLIECCHI B ITOYBaXx.

pIAIY |

Xumuueckue GaKkTOpbl MOYBEHHOIO IIOJOPOAMsA M npobiieMa Jlerpagaiuy rnoys,

BydepHocTb MOYB K BHELIHHM XHMHYECKHM BO3CHCTBHAM.

[pPOBENEHUA  aTTeCTallUH  YPOBH

C(i)OpMHpOBaHHOCTI’I KOMIIETEH LM 06yqa}oumxc5{ o JUCLHIITIUHE Oq)OpMﬂﬂeTCﬂ OTACIBHBIM

JOKYMCHTOM.

6. YYEBHO-METOJUYECKOE H HHOOPMAIIMOHHOE OBECIIEYEHUE
JUCLHMUILTAHBI

6.1. KuuroodecneyenHocrs

HaumeHnoBanue JIUTEpaATYphLI: aBTOpP, Ha3BaHHE, BH/]
H3JIaHHA, H30aTCJIbCTBO

I'on
H3JaHH

KHHI'OOBECTTEYEHHOCTb

Hanuume B anexrponnom karanore I5C

OcHoBHas nuTepaTypa

1. Beroukun A.I'. TeopeTHUECKHE OCHOBbI 3aILMTHI

http://www.studentlibrary.ru/book/ISBN9785

OKpykaronied cpelpl: Yueb. nocobue/A.I". BeTomKuH. - 2012 437200308.html

M.: Abpuc

2. Crpenxo A.K., Ternsix C.}O. Oxpana oxpyxaioiueii http://www.studentlibrary.ru/book/ISBN97
cpelibl M Konorus runpocdepsl: YueGHuk. - M.: 2015 85432300423 .html
Hsnarenncteo ACB

3. lllesnona H. C. CTaHjaprsl KauecTBa oKpyKaionieii 2015 http://znanium.convbookread2.php?book=5
cpenbl: -M; Mi.: Hos. 3nanue 02323

4. Tapacosa, H. I1. OLeHKa BO3eiiCTBHSA MIPOMBILLICHHBIX http://znanium.com/bookread2.php?book=4
NIpEANPHATHI Ha OKpYyXarouyio cpeay. - M. : BUHOM. 2012 77279

JlaGopartopus 3HaHHH

JononnuTensHas uTeparypa

1. Joxupapn JIix.E. OcHoBBI XMMHH OKpYsKaloleii cpeibl /

http://www.studentlibrary.ru/book/ISBN9785

[MepeBon ¢ anrn. - M.: ®U3MATJINT 2008 922110136.html

2. I'puninHa E.IT. OCHOBBI XHMHH OKpYIKatoLeil cpe/pl: 73 mey. k3. B GuOnnoTeke Bal'Y
yuebHoe nocobue: B 3 4. Y. 2: XuMHUecKue npoLiecch B 2009

ruapocdepe. Bal'y

3. I'puminna E.T1. OcHOBBI XHMHH OKpY3Karomieii 48 ney. 3k3. B 6ubnnotexe Bal'y
cpenbl: yuebHoe nocobue: B 3 u. U. 3: XuMuueckue 2011

MpPOIIECCHI B 30HE rnnepreﬂe:;a H (I)H?.HKO-XHMH‘IGCKHG
cBoiicTBa nous. Bal'Y

6.2. Tlepuoguteckne H3TAHUS

1. PXK 196-2. ¢puznveckas Xumus (KpHCTAINIOXUMHUS. XUMUA TBEPJIOFO TeNa. Ta3bl. HKUAKOCTH.
amMop(HBIe TeNa. MOBEPXHOCTHEIE ABICHHS. XMMHS KOJUIOMIOB);

2. XKypHan «XuMHS U TEXHOJIOTHS BOJBIY;
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3. XKypnan "Bona: xumus u skoorus”

6.3. HuTepHeT-pecypenl
http://c-books.narod.ru/pryznishnikovl 2 1.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://chemistry-chemists.com
http://www.twirpx.com/files/chidnustry/chemistry/
http://www.bookarchive.ru/category/chemi/
http://www.uspkhim.ru

http://www.chem.msu.su

0NV R W -

7. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCIUTLIHHBI

I[J]ﬂ peaJin3allii JaHHOH JUCUMILUIMHLI UMEIOTCS CIIellHaj1bHbIE TIOMELIECHUA MJIA NIpOBeaeHH S
3aHATHIA JIEKIIHOHHOTO U NpakKTHYECKOro THIIOB, TEKYIIEro KOHTpOJIs H HpOMC)KYTOLIHOﬁ
aTTecTalliH, a TaK)Ke [IOMELEeHH 1)1l CaMOCTOATEILHOH pa60’m.
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Pabo4yro nporpaMmy cocrasui

JIOLEHT Kadeapbl XUMUH, K.T.H. %/1%.&&/&__

Penenzenr

3aB. xadenpoit mpod. obpazosanus BUPO W

K.IMEI.H.,
/

IIporpamma pacemoTpena 1 0100peHa Ha 3acelaHii Kadeapsl XUMHH
Iporokon Ne 7 or {J08 404/ rona /
3aBeyromui Kadepoil XuMHH o

Kysypman B.A.

[Ila6anuua E.A.

Kyxtun B.A.

<
Pabovas nporpamma pacecMoTpena u 000peHa
Ha 3ace/iaHuy yueOHo-metoinyeckoit komuccuu Hanpasienus 04.03.01 Xumus
[Tporokon Ne 747 ord30f.204 / rona .
[Ipencenarens KOMHCCHH /%‘zuca,,

Kyxtuna B.A.

J
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JIMCT HEPEYTBEP/IEHHSI
PABOYEN IMPOTI'PAMMBI JUCLIUILIMHBI

Paboyas nporpamma onobpena Ha 20 /20 y4eOHBIH rona
IIpoTokon 3acenanus kadenpbr No oT rona
3aBenyrommii kKadenpoi

PabGouas nporpamma ono6pena na 20 /20 y4eOHbIH rona
I[TpoToxon 3acemanus kadenpsr Ne oT roaa
3aBenyrowuii kadenpoii

Pabouas nporpamma onoGpena na 20 /20 y4eOHbIi roa
IMpoToxon 3acenanus kadeapsi Ne oT roaa

3aBenyrowuii Kadeapoi
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JUCT PETUCTPAIIUHA U3MEHEHU I
B pabouylo nporpaMmy IUCLUILTHHBI
"XuMHs 3eMeNbHBIX U BOAHBIX cpea’”
obpa3oBaTebHOM NporpaMMbl HanpasicHUsA NoAroToBKH 04.03.01 "Xumus", HanipaBIeHHOCTb:

XUMUYCCKUL AHANIU3, XUMUYECKAS U DKOJNOCUHCCKAA JKcnepmusd 0bvexmos ()pr.y('amulez} cpe()bz

Homep BHeceHb! M3BMEHEHHS B YacTH/pa3/ielibl HcnojaHuTenb OcHoBaHHe
H3MCHCHHUS paboueii nporpamMmsl )5 (0) (HoMep H laTa npoToKona
3aceJaHus Kadeapsl)

1

2

3aBeayromuii kadenpoit XumMuu /

Toonuce DHO




