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1. OFBEM JUCIHMUIIVIMHBI B 3BAYETHBIX EJUHULIAX C YKASAHUEM KOJIMYECTBA
AKAJTEMHUYECKHX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCS C
IPENOJABATEJIEM U HA CAMOCTOSATEJIBHYIO PABOTY

33ET
OO01mmast TpyA0eMKOCTh
YacoB no yueOHOMY IUIaHy 108
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 28
caMoCTOsITebHAs paboTa 71
4acoB Ha KOHTPOJIb 9

Pacnpenenelme YacCoB JUCHMIIVINHBI 110 ceMeCTpaM

Cemectp
(<Kype>.<Cemectp | 3(2.1)
Ha Kypee>) Uroro
Henens 13 5/6
Bun 3anarnit vo | PO | VI PII
Jlexmuu 14 114 (14 (14
IIpaxkTuyeckue 14 (14 |14 |14
Hroro ayn. 28 |28 (28 |28
KonrakTHas pabora |28 |28 [28 |28
Cam. pabora 71 |71 |71 |71
Yacsl Ha KOHTPOJb 9 9 9 9
Hroro 108 [ 108 | 108 | 108
Bunbl koHTpONS B cemecTpax:
3auer 3 ceMecTp

Pacuetno-rpaguueckas padora 3 ceMecTp




2. IEJI1 OCBOEHMUSI JUCLIUTIJIMHBI (MOY.I5)

2.1 | n3y4eHne XUMIYECKHUX MPOLECCOB, ONPEICIISIONINX COCTOSHIE M CBOHCTBA OKPY KaroIIeH cpeasl — aTMochepsl,
runpocdepsl, TUTOCHEpPHI.

3. MECTO JUCIIAIIVIMHBI MOAYJIsI) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Hukn (paznen) OIT: | b1.0

3.1 | TpeGoBaHus Kk npeABaAPUTEIbHOI HOATOTOBKE 00y4al0ILerocs:

3.1.1 [Teorpadus

3.1.2 | O61ias 3xoorust

3.1.3 | O3HakoMuTENbHAS IPAKTUKA

3.1.4 | [TouBoBeACHHE

3.1.5 | ®usuka

3.1.6 | buonorus

3.1.7 | Maremartuka

3.1.8 | Xumus

3.2 | ucuuminHbl (MOIYJ14) M IPAKTUHKH, JJI51 KOTOPBIX 0CBOEHHE TAHHOH JNCUMIJIMHBI (MOIYJIs1) HEOOXOUMO KaK
npeiIecTBYOIIee:

3.2.1 | bBuopa3noobpasue

3.2.2 | Hayuno-uccnenoBatenbckas padbora (I0ydeHne IepBIYHBIX HABBIKOB HAYIHO-HCCIICA0BATEIILCKOM PabOThI)

3.2.3 | [Ipupogomnonb3oBaHue

3.2.4 | YueOHas TexHOMOrndeckas (IpoeKTHO-TEXHOIOTHYECKas) IpaKTHKa

3.2.5 | Okonorus pacTeHUi, >)KUBOTHBIX 1 MUKPOOPTaHM3MOB

3.2.6 | buoreorpadus

3.2.7 | Hayuno-uccnenoBarensckas padbora (HIP)

3.2.8 | Texnonoruueckas (MpOEKTHO-TEXHOJIOTMYECKAsI) IPAKTUKA

3.2.9 | 3amuTa BBITYCKHOH KBaNH(UKAINOHHON pabOThI, BKIIIOYAs TIOATOTOBKY K IPOIIEAYPE 3alIUTHI ¥ HPOLEAYPY 3alIUThI

4. KOMIIETEHIINHA OB YYAIOIIETOCSI, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI TUCIUTLIAHBI
(MOJY.JIST)

OIIK-1 : CnocoGeH npuMeHATh 0a30Bble 3HAHUS (PYHIAMEHTAJIbHBIX Pa3le/10B HayK 0 3emJie, eCTeCTBEHHO-HAYYHOI0 U
MATEeMATHYEeCKOr0 HUKJIOB IIPU PElICHUH 32124 B 00/1aCTH 3KOJI0TMH U IIPHPOJOII0/Ib30BAHUS

OIIK-1.2 : YMeTb npuMeHsTh 6a30BbIe 3HaHUS (PyHIAMEHTAIBHBIX HAayK O 3eMJle IIPU PEeIIeHNH 3a1a4 B 00JIaCTH SKOJIOTHU H
MIPUPOJONOIB30BAHUS

OIIK-2 : Crioco0eH UCNoJb30BaTh TEOPETHYECKHE OCHOBBI IKOJI0THHU, T€0IKOJIOTHH, MPHPOI0NOIb30BAHNUS, OXPAHBI
NMPUPOABI M HAYK 00 OKpY:Kalolleii cpeae B Mpod)ecCHOHAIBHOM JeATeILHOCTH

OIIK-2.2 : YMeTb NpUMEHSTD JJIsl peLIeHHs IPAKTHYECKUX 33/1a4 AKOJIOTUYECKH COaNaHCHPOBAHHOTO MIPUPOIOIIOIB30BaAHHS
TEOPETUYECKHE OCHOBBI 1 METO/IBI IIPUKIIATHBIX IKOJIOTHUECKUX JUCLUIUINH

5. CTPYKTYPA U COJIEP)KAHUE JUCLOUILTAHBI (MOIY.JIST)

Kon HaumeHoBaHue pa3aesioB u Cemectp / | Haco | Unaukatopsl | Jluteparypa | HHTepakr. [Ipumeuyanue
3aHATHSA TeM /BUJ 3aHATHA/ Kype
Pasgen 1. Beenenue
1.1 IIpenmeTt u OCHOBHBIE OHTHS 3 2 OIIK-1.2 JI1.1 J11.2 0
XUMHUH OKPYIKaIoIIEH cpepl, OIIK-2.2 JI1.3
XUMHUYECKUE 3TIEMEHTHI B JI1.4J12.1
6uochepe 2.2
/JTex/ JI2.3J13.1
2132
1.2 Buoreoxumudeckne IUKIIBI u 3 4 OIIK-1.2 JIT.1 JI1.2 0
ux KOJIMYECTBEHHAs! OIIK-2.2 JI1.3
XapaKTePUCTHKA. JI1.4J12.1
CocTaBJIeHHE ITUKJIOB a30Ta, J12.2
yraepoaa u gpocdopa JI2.3713.1
HcTouyHnKy XUMHYECKOTO 2122
3arpsA3HEHUs OKPYKAOIIEH Cpebl.
OcHoBHbIE
3arpsA3HAOLIME BEIIeCTBa
Mp/




Pazpnes 2. Xumus atmocdepsl

2.1 Xumust atmMochepsl. CTpoeHue u OIIK-1.2 JI.1J11.2
XUMHUYECKHUH COCTaB aTMOCQEPHI. OIIK-2.2 JI1.3
Hctounnku JI1.4J12.1
3arps3HEeHUs aTMOC(EpHI. J12.2
OCHOBHBIE 3aTrpsI3HUTENIN BO3AYyXa. JI2.3713.1
XuUMHUS BEpXHUX CIIOCB 21032
aTMoc(epsl. XuMus
CTpaTOC(HEpHOrO 030HA.

XuMUsI HIKHUX CIIOEB
atMocdepsl. Tpornocdepa kak
TI00ANbHBIA OKUCITUTEIBHBIN
pesepByap. OCHOBHBIE
PEaKIMOHHO-CIIOCOOHBIE YACTHLIBI
B Tponocdepe. Knaccudaecknii u
(hOTOXUMHUYECKHIA CMOT.

/JTex/

2.2 CoennHeHus cepbl B OIIK-1.2 JIT.1JI1.2
aTMocdepe. CocrapneHue OIIK-2.2 JI1.3
ypaBHEHUI peaxuui J11.4712.1
MIpeBpaILeHUi COeAUHEHHN Cephl. 2.2
Pemenue 3anau. JI2.3J13.1
CoenunHeHus a30Ta U yIiaepojaa B 21032
atMmoccepe. CoctaBneHue
YpaBHEHUN peaklnii
TIpeBpaIleHus COSMHECHUH a30Ta.

Pewenne 3anay.
Mp/
Pasnen 3. Xumus ruapocdepsi .

3.1 Xumust runpocdepsl. [IpupoHbie OIlK-1.2 JIT.1J11.2
BOJIbI, X BUJIBI U COCTaB. OIIK-2.2 JI1.3
OcHOBHBIE JI1.4J12.1
PaBHOBECHS IPUPOIHBIX BOJ. J12.2
XUMHUECKOE 3arpsi3HEHNE J12.3713.1
pUpOHbIX BoJ. CTOUHBIE BOJBI, 2152
OCHOBHBIE IPOLIECCHI MUTPALIUH U
TpaHc(HOPMAINH 3aTPI3HAIOIIIX
BELIECTB B IPUPOIHBIX
BOJIAX.

IIpo6nemMbl BOJOOYUCTKH U
BOI000PaOOTKH. METOABI OUUCTKH
CTOYHBIX BOJI.

[IuTtheBas Bona.

/JTex/

32 Knaccudukarus npupoHbIX BO/I. OIIK-1.2 JIT.1 JI1.2
Pemenue 3amau. CocraBneHue OIlK-2.2 JI1.3
(hopMyJT HOHHOTO COCTaBa JI1.4J12.1
TIPUPOIHBIX BOJ. J12.2
duznyeckue U XUMHUECKHe JI2.3713.1
oKa3aTelId Ka4eCcTBa BOILI. 2192

Oripenienenue 3amaxa,

[[BETHOCTH, MyTHOCTH BOJIBI,
JKECTKOCTH M OKMCIIIEMOCTH BOJIBL.
Mp/

Paznen 4. Xumus aurochepnl




4.1 XuUMUYecKun COCTaB 3 4 OIIK-1.2 JI1.1 J11.2 0

JUTOCHEPHI. OIIK-2.2 JI1.3

Munepaisl u JI1.4J712.1
TOpHBIE  TIOPOJBI, 2.2
[Ipoucxosxaenue u COCTaB MOYB. J12.3J13.1
XUMHUECKHE CBOMCTBA TTOYB. 2132

XuMH3amus celIbCKOT0 X035IHCTBa
U ee BIHMSHUE Ha OKPYIKAIOIIYIO
cpeny.

3arpsizHenue mouB. OCHOBHEIC
KJIACCHI BEUIECTB, 3arpsI3HSIOIINX
TIOYBEHHBIN ciioil. Murpanus u
TpaHchopManus 3arpsI3HIIOIINX
BEIIECTB B IIOYBEHHOM CJIOE.
I'eoxumuueckue OGapsepsl.
PexynbpTuBanus noys.

/JTex/
4.2 XUMHYECKHE CBOWCTBA TIOYB. 3 2 OIlK-1.2 JIT.1J11.2 0
OnpeneneHne XUMHUECKUX OIIK-2.2 JI1.3
nokasarenei mous. /TIp/ JI1.4J712.1
J2.2
JI2.3J13.1
2122
Paszgen 5. CamocTosiTeIbHASA
padora
5.1 N3ydenue TeopeTn4eckoro 3 71 OIIK-1.2 JI1.1J11.2 0
MaTrepuana. OIIK-2.2 JI1.3
ITonroroBka K MpakTUYECKUM JI11.4J12.1
3aHATUsAM. KoHcnekTupoBaHue 2.2
y4eOHOI TUTepaTyphl JI2.3J13.1
/Cp/ 0132
5.2 H3ydenue TeOpeTu4ecKoro 3 9 OIIK-1.2 JI1.2 0
Matepuana /3a4ét/ OIIK-2.2 JI1.3712.1
JI2.2713.1
2132
6. ®POH OHEHOYHBIX CPEACTB
6.1. KonTpoabHbIe BONPOCHI M 32 JaHUS
TK 1: «OcHOBHBIE TOHATHS XUMUH OKPY KAIOLIEH Cpebl.»
Bapuant Ne 1
I. Jaiite onpeneneHre TepMUHAM «3arpsi3HEHUE OKPYKAIOLIEH CpeabD U «KCEHOOUOTU-KHY.
2. Yro Takoe JIoKaJbHOE 3arpsi3HeHne?
3. Kakne smeMeHTHI, BXOSIINE B COCTAaB JKMBOTO BEIIECTBA, HA3BIBAIOT MakpoaneMeHTa-Mu? [lepeunciure
MaKpOdJIEMEHTBI, YKaXHUTE UX OMOJIOTHYECKYIO POJIb.
4, N3o0pasute kpyroBopot docdopa.
5. OxapakTepHu3yiTe TEIIO’HEPTeTHKY KaK UCTOYHUK XUMUYECKOTO 3arpsi3HCHUS OKPY-JKaromed Cpessl.
Bapuant Ne 2
1. Haiite ompeneneHne TepMUHAM «IKOTOKCUKAHTBD) M «OMOT€OXMMHUYECKUN LK.
2. Yro Takoe pernoHaibHOe 3arpsizHeHue?
3. Kakwue 3nmeMeHThI, BXOJISIINE B COCTaB KUBOTO BEIECTBA, HA3BIBAIOT MUKpodJieMeHTa-Mu? [IpuBenure mnpuMeps
MHUKPODJIEMEHTOB, YKAKUTE UX OHOIOTHUECKYIO POJIb.
4. H300pa3ute KpyroBOpoT a3oTa.
5. OxapakTepu3yiTe METATYPrHI0 KaK HCTOYHHK XUMHYECKOTO 3arpsA3HEHUS OKPYXKaro-IIeH Cpelbl.
Bapuant Ne 3
1. Jaiite omnpezneneHue TepMUHAM IOJUIFOTAHTBD U «CYNEPIKOTOKCUKAHTBD).
2. Yto Takoe riobambHOE 3arps3HeHHE?
3. Uro Ha3bIBalOT OMOTEHHBIMH dNieMeHTamu? [lepedncinTe OCHOBHBIE OMOTEHHBIE 3JIE-MEHTHI, YKAKUTE MX
OHUOTIOTUYECKYIO POIIb.
4. W300pa3ute KpyroBOpoT yriepoia.
5. OxapakTepu3yiTe aBTOTPAHCIOPT KaK MCTOYHUK XHMHYECKOTO 3arps3HEHHs OKpY)Karo-Iel cperpl.
Bapuanr Ne 4
1. Jaiite onpeneneHne TepMUHAM «3arpsi3HEHUE OKPYKAIOLIEH CpeabD U «KCEHOOUOTU-KHY.
2. Yro Takoe JIOKaJbHOE 3arpsi3HeHne?

3. Kakue OJIEMCHTBI, BXOJAIINEC B COCTAB XHBOT'O BCUICCTBA HA3BIBAKOT MaKpO3J’IeM€HTaMI/I? HepelmanTe MaKpOJ3JICMEHTEHI,




YKaKUTE UX OHOIOTHYIECKYIO POIIb.

4, H3o0pasute kpyroBopot docdopa.

5. OxapakTepu3yiTe TEIIOIHEPTETUKY KaK UCTOYHUK XUMHUECKOTO 3arpsi3HCHHS OKPY-KAIOIMIEeH Cpebl.
Bapuanr Ne 5

1. Haiite ompeneneHne TepMUHAM «IKOTOKCUKAHTBD) M «OMOT€OXMMHUYECKUN LK.

2. Yro Takoe pernoHanbHOE 3arpsi3HeHue?

3. Kakwne >neMeHTHI, BXOJSIINE B COCTaB KUBOTO BEIIECTBA HA3BIBAIOT MUKpodsieMeHTaMu? [IpuBeaute mpuMepbl
MHUKPODJIEMEHTOB, YKAKUTE UX OMOIOTHUECKYIO POJIb.

4. H300pa3ute KpyroBOpoT a3oTa.

5. OxapakTepu3yiTe METAJUTYPrHIO KaK UCTOYHUK XUMHUYECKOTO 3arpsI3HCHUST OKPYKAIO-IICH Cpebl.
Bapuanr Ne 6

1. Jaiite onpeneneHne TEPMUHAM IOJUTIOTAHTBDY U «CYNEPIKOTOKCUKAHTHI.

2. Yro Takoe riobanbHOE 3arps3HeHHE?

3. Uro Ha3bIBalOT OMOTEHHBIMH dNieMeHTamu? [lepedncinte OCHOBHBIE OMOTEHHBIE 3JIE-MEHTHI, YKAKUTE MX
OHMOIOTUYECKYIO POIIb.

4. W300pa3ute KpyroBOpoT yriepoia.

5. OxapakTepu3yiTe aBTOTPAHCIIOPT KaK NCTOYHHK XHMHYECKOTO 3arps3HEHUS OKPYKao-IIeH Cpelbl.

TK 2 «Xumus atmochepb»

Bapuanr 1

1. OCHOBHBIE KOMIIOHEHTHI aTMOC(HEPHOTO BO31yXa U UX POJb
2. ®OpeoHsl B aTMOchepe

3. DOTOXMMHYECKHUE PEAKLIUI

4. Oxcupsl a3ota B aTMoc(epe

Bapuanr 2

L. OCHOBHBIC 3arpsA3HUTEIN BO3IyXa

2. O30H B aTMocdepe

3. Lenueie peakuun

4. Knaccuueckuit (JIOHAOHCKHI) CMOT U €ro 0COOCHHOCTH
BapuanT 3

l. ITpumecHBIe KOMIOHEHTH aTMOC(EPHOr0 BO3AyXa U UX IPOUCXOXKIICHUE
2. Oxcup yrnepoaa (II) B atmocdepe

3. XMMHYECKHe TPEBPaNICHUs] OKCHIOB a30Ta B aTMocdepe

4. TexHOTeHHas THIIOTe3a MPOUCXOXKICHNS 030HOBBIX IBIP
Bapuanr 4

L. PeaknmoHHO-CcIIOCOOHBIE BELIECTBAa BEPXHHUX CIOEB aTMOC(EpHI
2. Abpo3zonu B atMochepe

3. Kucnorssle ocagku

4. DOTOXMMHUYECKHI CMOT ¥ €0 OCOOEHHOCTH

Bapuant 5

1. DOoTOXMMHUYIECKHE OKHUCIIUTENN B aTMOchepe

2 Yraekucnelit ra3 B atmocdepe

3. XuMHYeCKUe TPEeBpaICHUs] OKCHIOB cepbl B aTMochepe

4 DH/IOTeHHAs THIIOTE3a TPOUCXOXKICHUS 030HOBBIX JBIP

TK 3 «Xumust rupocepn

Bapuanr 1

1.CBoOO/IHAs yroJibHAS KUCIIOTA — 3TO

a) CO2 6)H2CO3 B)) CO2 + H2CO3 r) CO2 + NaHCO3

2 Cpenu nepeuncienHsix Bemects — HCO3™, Na+, Ca2+, F-, Ag+, CI7, SO427, Mg2+, CO32~, HSiO3™ — umerotcs
a) IVIaBHbIE HOHBI U PACTBOPEHHBIE T'a3bl 0) TJIaBHBIC MOHBI U OMOTEHHBIC BELIECTBA

B ) TJIaBHBIC HOHBI, OMOT€HHBIC BEIIECTBA U MUKPOJIEMEHTHl  T') TJIABHBIC HOHBI M MUKPO-3JIEMEHTEI
3. [IpupoaHas BoJa UMEET CIEAYIONINN XUMHUECKHH cocTaB (B MakB/m):  CO32™—0,3; HCO3™ - 3,8; CI” - 2,4; SO42™ - 7,8; Ca2+
—-2,1; Mg2+— 1,8; Na+ — 10,4. Cxemaruueckas popMyna 3TOH BOABI
a) 0) B) T)
4. K TpeTbeMy THITy IPUPOIHBIX BOJ IO KJIaCCH(DUKAIUK AJICKHHA OTHOCSTCS:
a) KHCJIBIE BOJBI 0) pedyHbIe BOJIBI B) TIOA3EMHBIE BOJIBI C MaJIBIM CO-JIECOIEPIKAaHHEM
T') T)MOPCKHE BOJIBI
5. «3aMeTHbII» 3anax BOIbI KOJMYECTBEHHO OLIEHUBAIOT B
a) 1 bayr  0) 2 Gama B) 3 Oamna r) 4 bauta
6. K opranonenTryeckuM MoKa3aTelsaM U3 MepeuncieHHbx: 1) 3amax; 2) mytHocTh; 3) pH;  4) comepxkanue Al; 5)
conepxkanue Fe; 6) conepxkanue Cl2; 7) KOTU-UHIEKC — OTHOCSATCS
a)l,2,5,6 6)1,2,3,5 B)1,2,4,7 rl,2,3
7. ITo xakuM IoKa3aTelsIM BOJa C XapaKTepPUCTUKaMHU: BKYC M 3amax — | 6am; seTHOCTH — 10 rpaxycos; MmyTHOCTS — 1,3 MI/I;
xsopuabl — 400 mr/it; amoMuauid — 0,3 MI/i1; HUTpAThl — 25 MI/11; MUKPOOHOE YHCII0 — 53 IIT/MJI; KOMU-UHIEKC — 2 CUUTAETCs




HETIPUTOHOM JUIS XO351H-CTBEHHO-TIUTHEBOTO BOJJOCHAOKECHUSI:

a) OpPraHoOJICNITHYECKUH  ©) CAHUTAPHO-TOKCHKOJIOTHYECKUH  B) OPraHOJICNTHYECKUH + CAHU-TapHO-TOKCHKOJIOTHYECKUH  T)
OPTaHOJIENITHYECKHUH + CAHUTAPHO-TOKCHKOJIOTHYECKHH + ca-HUTapHO-0aKTepHOTOT HISCKIH

8. Kakue cTogHBIC BOABI CTIOCOOHBI 3HAYUTEIIHFHO N3MEHATH PH BOIBI U BEI3BATh KOPPO3UIO CO-OPY KEHHIH

a) OBITOBBIE 0) NpoU3BOACTBEHHBIE, COMEPKALIIE HEOPTaHMYECKHE TPUMECH C TOKCUUHBIMU CBOMCTBaMHU

B) ITPOU3BOJICTBEHHBIE, COEPIKAIINE HEOPIAHUYECKHUE IPUMECH C HETOKCUYHBIM JEUCTBHEM  I')[IPOU3BOJCTBEHHBIE,
cofieprKale OpraHugecKrue IPUMECH C TOKCHIHBIMHA CBOHCTBAMHU

9. K xakoif rpymime OTHOCATCS CTOUHBIE BOJBI IPEANPHUATHH 110 epepaboTke MoIoka?

a) TIPOM3BOJICTBEHHBIE, COAEPIKAIIIE OPIraHNYECKHUE IPHUMECH C TOKCHYHBIMH CBOMCTBaMH  0) IPON3BOACTBEHHBIE, COJICpPIKaIINE
HEeOopraHMYeCcKHe MPUMECH ¢ TOKCHIHBIMU CBOMCTBaMH  B) IIPOHM3BOJICTBEHHEIE, COJIepIKaIle HEOPTaHMIECKHE TPUMECH C
HETOKCHYHBIM JICHCTBHEM  T) IIPOM3BOICTBCHHBIC, COAEPKAIINE HETOKCHYHBIC OPraHWIECKIE IPIMECH

10. [Ipupoanas Bona ¢ o01Iei )KECTKOCThIO 6,2 MIKB/JT OTHOCUTCS K

a) OYeHb MATKOM 0) cpenneit B) ’KECTKOMU ') O4YEHb KECTKOU

11. KakyuM METOOM OUYHUINAIOT BOAY OT KOJUIOMHBIX ITPUMeECEH

a) puneTpoBanue  0) obpaborka Ca(OH)2 B) oOpabotka Al2(S04)3 ') OTCTauBaHUE
Bapuant 2

1.Ecu B Bozie mpeoOiiagaet copepikaHue THApOKapOOHATOB PH HEOOIBIION KOHIICH-TpaIiu kKapOoOHaTOB, TO BenuunHa pH Oyaer
OJIM3Ka K CIIeAYIOIIEMY 3HAaUSHUIO

a) 3.8 6) 5,1 B) 8,6 r)10,0
2. B xakom BapHaHTC MCPCUUCIICHBI TOJIBKO I'NTaBHBIC HOHBI IIPUPOJAHBIX BOI!
a) CI, Na+, Ca2+, CO32-,NO3~  6) SO42, Mg2+, Na+, NH4+, HCO3" B) CI', Mg2+, Na+, SO42-, Ca2+ r)

S0O427, Na+, 02, Ca2+, CI”

3. [lpupoaHas BoJa UMeET CIEAYIOINI XuMudeckuit coctas (B Maks/i): HCO3™ - 6,8; CI™—4,0; SO42™ - 1,9; Ca2+— 7,7, Mg2+
—3,7; Na+— 1,3. Cxemaruueckas popMyia 3TOH BOIEI

a) 0) B) r)

4. Ko BTOpOMY THITy IPUPOAHBIX BOJ MO KJIaCCU(DUKAIIUK AJIEKMHA OTHOCSITCA:

a) CHIIbHOMUHEPAJIH30BaHHBIC MTO3EMHBIC BOJIBI 0) MaJIOMHUHEPaJIM30BaHHBIC ITOJ3¢MHBIC BOJIBI B) MOPCKHE BOJIBI
T') KHCJIBIE BOJIBI

5. KonnuecTBeHHO BKYC BOABI OBLT OIIEHEH B 2 0asiia, 4TO COOTBETCTBYET Ipaallui

a) cabbIi 0) 3aMeTHBII B) OTYETJIUBBII T') CpeAHUN

6. K caHMTapHO-TOKCHKOJIOTHYECKIM TTOKa3aTeJsIM U3 TepedncieHHbIx: 1) pH; 2) co-nepxanme Al;

3) conepxanue Fe; 4) conepxkanue CI7;  5) conepxanne F~; 6) xomu-ungekc; 7) co-nepxanue Pb — otHOCSATCS:

a)l,2,3,7 0)2,3,4,7 B)2,5,7 B)2,5,7

7. ITo KakuM ITOKa3aTeIsIM BOJIA C XapaKTEPUCTUKAMU: IIBETHOCTH — 15 rpagycoB; MyT-HOCTb — 1,2 MI/IT; )KeCTKOCTh oOrmas — 7,8
MDKB/T; aimroMuHu# — 0,4 Mr/it; Xiop octa-TouHbIi — 0,4 Mr/it; cyxoit ocratok — 1,2 1/11; MukpoOHOe yrcio — 110 mrr/mir; konu-
MHJIEKC — 2 CUUTACTCS HEIPUTOJHON AT X035 CTBEHHO-IUTHEBOTO BOAOCHAOKEHHS:

a) OPraHoJIENTHYCCKUH 0) CAHUTAPHO-TOKCHUKOJIOTHYECKHN  B) OPraHOJCITHYCCKUI + CAHUTAPHO-TOKCUKOJIOTHICCKUH T)
OPTaHOJICNITHYECKHH + CAaHUTAPHO-0AKTEPHOIIOTHYECKU

8. Kakne cTouHBIC BO/BI CTIOCOOHBI BBI3BATH 00PAa30BaHNE MUHEPAIBHBIX JOHHBIX OT-TI0KEHUH W CHU3UTH IIPO3PAYHOCTE BOMBI
a) OBITOBBIE 0) NpOU3BOACTBEHHBIE, COJIEPKALIE HEOPTaHMYECKIE TPUMECH C TOKCUYHBIMU CBOHCTBaMU B)
MPOW3BOJICTBEHHBIE, COJICPIKAIINEC HEOPTaHMYECKUE TPUMECH ¢ HETOKCUYHBIM ACHCTBHEM r)
MPON3BOJICTBEHHEIE, COJIEpIKAIIie HETOKCHYHBIC OpraHIYECKUE IPUMECH

9. K xakoii rpyImIe OTHOCATCS CTOUHBIE BOJBI 3aBOIOB, IPOU3BOISIINX MUHEPAIBHBIC yI00peHUs?

a) IPOU3BOJICTBEHHBIE, COJICPIKAIIUEC OPTAaHUICCKUE IPUMECH C TOKCHYHBIMH CBOH-CTBAMHU 0)
MPOM3BOJICTBEHHEIE, COJIEP)KAINEe HEOPTaHIMYECKHE TPUMECH ¢ TOKCHIHBIMU CBOWCTBAMH B) ITPOM3BO/ICTBEHHEIE,
cofiep-KaIne HeOPraHUIECKHUE MPUMECH C HETOKCHYHBIM JEeHCTBHEM

T') IPOU3BOJICTBEHHBIC, COJCPIKAIIIE HETOKCUYHBIC OPraHMIECKUE IPUMECH

10. K kako# KaTeropuu MpUpOTHBIX BOJ MO BEIMIHHE OOMIEH dKECTKOCTH OTHOCATCS aTMOC(EpHBIE OCaIKU?

a) OYCHBb MATKAs  a) CPemHSAS  B) JKECTKask  T') MsATKas

11. Kaxkoit u3 npemnapatoB Haubosuee 3¢h(heKTUBEH I OUUCTKU BOABI OT OPTraHHUECKUX MpUMecei?

a) CI2 0) 03 B) KMnO4 r) Al2(SO4)3

Bapuant3

1.ITpu 3navennu pH = 7,8 B Boze nmpeobiiafaroT ciemyronye GopMbl yTOIbHOH KHUCIO-THI

a) cBoOOIHAsl yronbHast KuciaoTa  0) ruapokapOOHaTel  B) cBOOOJHAS yrojdbHAsi KUCIOTA + THAPOKapOOHAThl  T)
THUIPOKapOOHATHI + KapOOHATHI

2. IlBeTeHne BOJJOEMOBY BBI30BET BOJIA, COAEpIKAIIas CIeIyIOMnii HabOp XMMHUUECKUX KOMIIOHCHTOB:

a) CI', Na+, NO37, Ca2+, SO427, 02 6) HCO37, SO427, 02, CI', Mg2+, Na+, B)
CO0327, HCO3™, Na+, Ca2+, I, F~ r) Na+, SO427, HCO37, CI, 02, Ca2+

3. K mepBOoMy THITY IPHPOHEIX BOJ 110 KJIAaCCHU(PHUKAIMN AJIEKHHA OTHOCSTCS:

a) CHIIbHOMUHEPAIN30BaHHbIE MTOI3EMHBIE BOBI 0) cpeqHEMUHEPATN30BAHHBIE TIOJI3EMHEIE BOJBI  B)
MaJIOMHHEPATN30BaHHbBIC MSTKUE BOJBI ') MOPCKHUE BOJIBI

4. IlpuposHas BoJIa MMEET CICAYIONINIA XUMUIECKUit cocTas (B MakB/1): CI™ — 8,2; SO42™ — 4; Ca2+ — 1,2; Mg2+ — 7,4; Na+ —3,7.
Cxemarndeckast (popMyiia 3TOH BOJBI

a) 0) B) r)
5. «OTUYeTIIUBBIIY 3amax BOJbI KOIMYECTBEHHO OIICHUBAIOT B
a) 1 6ayn 0) 2 bamta B) 3 Oaa r) 4 6auta

6. K XMMI4ecKuM BemecTBaM, CHOCOOHBIM B MUHUMAJIBHBIX KOHIICHTPAIUAX yXyA-IIaTh OPraHOJENTHISCKHE TOKA3aTeIN BOIBI, U3
MEPEeYHCICHHBIX: 1) menp; 2) cynbdatsl; 3) HUTpaTHl; 4) cepedpo;  5) XIOPUIBL;




6) ¢ropunast; 7) monudocharsl — OTHOCATCA

a)l,2,3,4 6)1,2,56 B)1,2,5,7 r1,3,4,6

7. ITo xakuM TTOKa3aTelsIM BOJa C XapaKTePUCTHKAMU: IBETHOCTh — 7 TPalyCcoB; MyT-HOCTh — 2,0 MT/1; amroMuHu# — 0,7 Mr/it; Xiop
ocrtaTtouHbli (pu 30-MHHYTHOM KOH-TakTe) — 0,8 Mr/im; MUKpoOHOE 9rCino — 35 mIT/MiT; KONMH-UHAEKC — 1 CYMTaeTcst HelpH-TOJHON
JUISL XO3AHCTBEHHO-ITUTHEBOTO BOJIOCHA0KEHHS:

a) OpraHoJIENTUYECKHI 0) caHNTapHO-TOKCHKOJIOTUYECKHUH B) OPraHOJIENTUYECKHI + CAHUTAPHO-
TOKCHKOJIOTHYECKUN T') OpPTaHOJIETITHYE-CKIH + CAHUTapHO-0aKTEePHOTOTHISCKUI

8. Kakue cTouHbIe BOABI COAEPKAT 3HAUUTEIBHOE KOIHMUECTBO OPraHUUECKHX BEIECTB U TPeOyroT 0043aTeIbHON OMOIOTHYeCcKoi
OUMCTKH ¢ 00e33apaxuBaHuem?

a) OBITOBEIC 0) IPOU3BOACTBEHHBIE, COAEPIKALINE HEOPTAaHWIECKIE IIPIMECH C TOKCHYHBIMH CBOMICTBAMH  B)
MPOU3BOJICTBEHHEIE, COJCPIKAIHEe HETOKCUYHBIC Opra-HUYECKHE IIPIMECH  T) IPOM3BOACTBEHHBIC,

cojieprKalliie OpraHuueckye NPUMECH ¢ TOKCHYHBIMU CBOMCTBAMU

9. K kakoii rpynme oTHOCATCS CTOUHBIE BOJIbI LIEMEHTHBIX 3aBOI0B?

a) IPON3BOJICTBEHHBIE, COJIEPIKaIie HEOPraHMIECKUE TPUMECH ¢ TOKCHIHBIMH CBOH-CTBaAMU 0)
IIPOU3BOJCTBEHHBIE, COAEPKAILUE HEOPTAHUUECKUE IIPU-MECH C HETOKCUYHBIM JeHCTBUEM B)
IIPOM3BOJCTBEHHBIE, COIEPKA-IIME HETOKCUYHBIE OPraHUYECKHE IIPUMECH T) Ipo-

W3BOJICTBEHHEIE, COICPIKAINE OPTaHMIECKIE TPUMECH C TOKCHYHBIMHU CBOHCTBaMU

10. [Ipupoanas Bona ¢ o0IIel JKeCTKOCTHIO 1,8 MIKB/IT OTHOCUTCS K

a) oueHb MATKOW  O) cpeqHel  B) )KECTKOW  T) MATKOM

11. Kakue Xxumudeckue mpenaparsl IPUMEHSIOTCS 11 00e33apakuBaHUs BOJIBI B ITaBAaTEIBHBIX OacceiiHax?
a) C12 6) KMnO4 B) CI2 + KMnO4 r) C12 + CuSO4

Bapuant4

1.Kakue ¢popMbI yroIbHOW KUCIIOTHI HE MOTYT MPHUCYTCTBOBAThH B BOJAHBIX PACTBOPaX OJHOBPEMEHHO:

a) CO2 + H2CO3  6) H2CO3 + NaHCO3 B) NaHCO3 + Na2CO3 r) H2CO3 + Na2CO3

2. B xakoM BapHaHTe B COCTaBe MPUPOAHBIX BOJ OTCYTCTBYIOT MUKPOAJIEMEHTHI

a) CI", Na+, NO3~, CO327, Ba2+ 0) CI', Mg2+, Ca2+, SO427, I” B) Nat, HCO3™, K+, NH4+, F~ )
S0427, Na+, NH4+, HSi03™, CI”

3. Kaxoil pa3HOBHAHOCTH NPUPOJHBIX BOJ HE CYIIECTBYET

a) 0) B) T)

4. K 9yeTBepTOMY THITY IPUPOIHBIX BOJ ITO KJIaCCU(DUKAITUH AJIGKHHA OTHOCSITCS:

a) MATKUE MO[3eMHbIE MUHEPATBHBIE BOJIBI 0) KUCIIbIe TOJ3eMHbBIE MUHEPAIb-HBIE BOBI 0) KHCTIBIC
MOJ3eMHbBIE MUHEPAJIbHBIE BOJBI T') MOp-CKH€ BOJIBI

5. KonruecTBeHHO BKYC BOJIbI OBLT OIICHEH B 3 6aJiia, 4TO COOTBETCTBYET I'paIallii

a) craObIit 0) 3aMeTHBIH B) OTYCTINBBIH T) CpeqHHIt

6. K cannTapHO-TOKCHKOJIIOTHUECKUM ITOKa3aTelsIM BOJBI, cofepkamieii: 1) sxene3o; 2) Mapranen; 3) MonubaeH; 4) IUHK; 5)
MBIIIBSIK; 6) GTOp; 7) CTPOHIMI — OTHOCATCSI:

a)l,2,3,4 0)3,4,5,6 B) 1,4,5,7 r)3,56,7

7. ITo xakuM ITOKa3aTeIsIM BOJA C XapaKTEPUCTUKAMHU: IBETHOCTH — 12 rpagxycoB; MyT-HOCTB — 1,1 MI/iI; s)kecTKOoCTh 0bmmas — 5,8
MDKB/JT; almfOMUHUH — 0,7 MI/11; XJ10p ocTa-TouHbIH (pu 60-MUHYTHOM KOHTaKTe) — 0,4 Mr/i; MUKpoOHOE YHciIo — 85 1IT/MiI; Ko-Ju-
WHJIEKC — 5 CUUTACTCS HEMIPUTOTHOM JUTS XO3SHCTBEHHO-TTUTHEBOTO BOJIOCHA0KE-HHUS:

a) CAaHUTAPHO-TOKCHKOJIOTHYECKUI 0 ) OpraHOJIENTHIECKHUH + CAHUTAPHO-TOKCHKOJIOTHISCKHIH B)
OPTaHOJICNITHYECKUI + CAHUTAPHO-OAKTEPHOIOTHUECKUI I') CAHUTAPHO-TOKCUKOJIOTUIECKHUH + cCaHUTapHO-
0aKTepHOIOTHYEeCKUN

8. Kakne cTo9HBIC BOBI BBI3BIBAIOT MACCOBYIO THOEIH BOTHBIX OPIraHU3MOB, IPUBO-IAIIYIO K 00pa30BaHMIO «MEPTBBIX» JTOHHBIX
OTJIOXKCHUM:

a) OBITOBBIE 0) NpoU3BOACTBEHHBIE, COMEPKALIME HEOPTaHMYECKHE TPUMECH C TOKCUUHBIMHU CBOMCTBaMU B)
IIPOM3BOJCTBEHHBIE, COAEPIKAILME HEOPTAHUUECKUE TPUMECH ¢ HETOKCUYHBIM JIeHICTBUEM  TI') IPOU3BOJACTBEHHBIE, COIEPIKALLUE
HETOK-CHYHBIC OPTaHNIECKUE IPUMECH

9. K xaxoif rpymnme OTHOCATCSI CTOUHBIE BOJIBI IPEANPHATHH HeTernepepaboTKu:

a) MMPOU3BOJICTBEHHBIE, CO/IEPIKAILME HEOPTaHUUECKUE TPUMECH ¢ TOKCHUYHBIMU CBOH-CTBaMH;

0) IPOU3BOJCTBEHHEIE, COAEPIKALIIE HEOPTAaHNIECKIE IPIMECH C HETOKCHYHBIM JICH-CTBHEM;

B) IIPOU3BOJICTBEHHBIE, COIEPIKAIINEC HETOKCHIHBIE OPIraHUUECKHE IPUMECH;

T) IPOU3BOJCTBEHHBIE, COJIEPKAILME OPraHNYEeCKHE MPUMECH C TOKCUYHBIMH CBOW-CTBaMHU

10.ITpu MmuHepanu3amuu 1,2 I/KT IpUpOAHAs BOJA SIBISCTCS a) mpecHoir  0)
MPECHOBATOW  B) COJICHOM T') C1ab0COIOHOBATOM

11. KakuM MeTOOM OYHIAIOT BOAY OT IPYOOIUCTIEPCHBIX IpUMeceii?

a) GuIpTpOBaHHE 0) KoaryampoBaHue B) obpabotka Ca(OH)2 r) oopa-6otka CI2

ITK 1 Ha Temy «3arps3Henue 6uocgepnl. Xumus atMocheps» (B BUIIE KOJUTOKBHyMa)

Knaccudukamms 3arps3HeHNH OKpysKalolel cpelibl

Knaccudukanust BemecTB 1o XapakTepy BO3JCHCTBHS HA KUBBIE OPraHU3MBI

KpyroBopoTs! BemecTs, Ux Kiaccudpukamms

Krnaccudukanus XMMHUYECKHX JIEMEHTOB, BXOJISIIUX B XKHUBbIE OpraHM3MEI (110 BepHanckomy)
Kpyrosoport yraepona

JlokanbHOE, pETHOHAIBHOE U III00AIBHOE 3arpsI3HCHNE OKPY>KAIOIIEH Cpembl

Krnaccudukanus XMMUYECKHX JIEMEHTOB 10 3HAYMMOCTH JJIS XKH3HenesTensHoCTH (1o KoBamsckomy)
Kpyrosoport azora

PN~




10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

3arpsi3sHEHHE OKPYKaIOIIEH Cpelbl U BUBI 3arpsA3HeHUI

Xumuueckuit coctaB aTMochepbl

CrpaTocdepHBIii 030H, ero 00pa3oBaHHUE M Pa3IOKCHUE

I'mnoTessl MPOUCXOXKACHHS 030HOBEIX JBIP

®peoHbl U UX BIUSHHUE HAa OKPYKAIOIIYIO CPEay

Kiaccuyeckuit TOHIOHCKHH cMOT, €ro 00pa30BaHUE U BIHMSHHE HAa OKPYKAIONIYIO CPEIy
Oxcupbl cepbl B aTMOcdepe: HCTOYHUKA M TTPEBPAICHHS

Oxcuasl yriepoja, UX UCTOUHHKH U BIUSHHUE Ha OKPYXKAIOMIYIO Cpemy
Kucnornsle ocagku, UX NpUUMHA U ITOCIEACTBUS

[MTapauKoBEIi 3¢ deKT 1 MapHIKOBEIE T'a3bl

DOTOXUMHIECKUH CMOT, €ro 00pa30BaHME M BIUSHHE Ha OKPYXKAIOIIYIO CPEIy
Oxcuppl a30Ta B atMoc(epe: UCTOUHUKY U TIPEBpaLICHUS

Abdpo30mH, UX KIacCH(UKAIM U TPOUCXOXKICHUE

Ab5p0301IbHOE 3arpsi3HEHUE U €0 MOCIEICTBUSA

[IK 2 na Temy «Xumus rugpocdepsl, TUToChepsD B BUIE KOJUIOKBHyMa

18.

OcHOBHBIE paBHOBECHsI IIPUPOJHBIX BOA (pH, KHCIOTHOCTD U IMIENIOYHOCTH BOJIBI)

VYromsHas KUCIOTAa B GOPMEI €e COolep KaHUs B MPUPOTHBIX BOAAX

OCHOBHBIE BUJBI 3arPSI3HEHUS BOJBI M HCTOYHUKH UX MOCTYIUICHUS B BOJHYIO Cpemy

@DopMBI CyLIeCTBOBAHUS 3arpsA3HSIONINX BEIIECTB B BOJHBIX CPEIaX M OCHOBHBIEC IPOLECCHl UX MUTPALMY B IMPUPOAHBIX

OCHOBHBIE TIPOLIECCHI TPAHCHOPMAILIUY 3arPS3HSIONINX BEIIECTB B MPUPOIHBIX BOJAX
BoszeiicTBue 3arpsA3HSAIONIMX BEUIECTB Ha BOJHBIE OPTaHU3MBI

CTOYHBIE BOJIbI, UX THIIBL. BBITOBBIE CTOYHBIE BOJIBI: COCTaB M BIMSHUE HA OKPYXKAIOUIYIO CPELy
[IpompbIieHHBIE CTOYHBIE BOJIBI, UX COCTAB U BIMSHHUE Ha OKPYKAIOIIYIO CPERy
dusnueckue moka3arenayd KauyecTBa BOJIbI

XUMHYECKHE TTOKA3aTeNIM KauyeCTBa IMUThEBOW BOJBI

MuHepanbl, ©X OCHOBHBIE KJIACChI

IlouBa, ee cocraB

HMoHooOMeHHBIE ¥ KMCIOTHO-OCHOBHEIE CBOMCTBA MOYB

I'opHbIe IOPO/IBI, UX OCHOBHBIE BH/IBI

[Mecturuapl, MX KIaccUPUKAIAST

l'eoxumuueckass MuUrpanusi 1 €e OCHOBHbIE THIIbI

I'eoxumuueckue Oapbepbl, MX THIBI B MOUYBEHHBIX CPEAax

3arpsi3HeHUE MOYB TSHKEIBIMU METaJUIaMU

41. OcHOBHBIE KJIacChI BEIIECTB, 3arPA3HSIOMINX TOYBEHHBIN CIIOH , U ICTOYHHUKH UX MO-CTYIUICHUS

Bormpock! 1u1st mpoBeIeHUs TPOMEXKyTOUHO# aTTectanmu B hopme 3auera (UK):

e ol e

3arpsA3HeHUe OKpY’KaroIlel cpelbl U €ro BUIBI

XuMHYIecKHe 3IeMEHThl Ouochepsl

KpyroBopots! BemiecTB. EcTecTBEHHBIE OMOTEOXUMHYIECKUE IIUKIIBI U UX AHTPOIOTeH-HbIE U3MEHEHUS
buoreoxumuyeckuil UK a3ora

Buoreoxumuueckui UK yriaepoaa

Xumuueckuit coctaB atMmocepsl. bruonornueckas poib OCHOBHBIX KOMIIOHEHTOB aTMO-C(hepbl

HcrouHuky 3arpsa3HeHUst aTMOc(epbl 1 OCHOBHBIC 3arpA3HUTEIN BO3/LyXa

OCHOBHBIEC PEaKIIMOHHO-CIIOCOOHBIC YaCTHIIBI BEPXHHUX CJIOEB aTMOC(EpHl 1 OCHOBHBIC THITHI XUMHYECKHX PEaKmuii,

IPOTEKAIOLINX B HOHOChepe U cTpaTtochepe

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
BOJIAX
23.

CrparocdepHblil 030H, ero 00pa3oBaHUE U Pa3IOKEHUE

['unoTe3bl MPOUCXOXKACHNUS 030HOBBIX JBIP

DOTOXUMHUYECKUH CMOT

Oxcuppl a3oTa B atMocepe, X MpeBpalieHust

Oxcuppl cepsl B aTMocdepe, UX MpeBpanieHus

Anspo3zonu B aTMocdepe: IPOUCXOXKICHNE, TPaHCPOpManus, BIASHAE HA OKPYKAIOIIYIO Cpexy

Kucnoraele ocagku, ux o0pazoBaHHe W BO3ACHCTBHE HAa OKPYKAIOMIYIO Cpely

[TapHukoBBIe ra3bl, X COCTaB, 00pa30BaHUE U BIUSHHUE Ha OKPY’KAIOIIYIO CpELy

[Ipupoanbie BOJBI, MX BUJbI, XUMUYECKUI COCTaB

KuncnoTHO-0CHOBHBIE PaBHOBECHS MPHPOIHBIX BOI: pH, KHCIOTHOCTH ¥ MENOYHOCTh BOA, Oy(EepHOCTh MPUPOAHBIX BOJ
OKHCIUTENBFHO-BOCCTAHOBUTEIBHBIM MOTEHIMAT IPUPOAHBIX BOA. PacTBOpeHHBII KHC-IOpOa B MPUPOAHBIX BOJAX
VYrosnpHas Kuciota U GopMBI ee coIepiKaHus B IPUPOIHBIX BOJAX

OCHOBHBIE BU/Ibl 3arpsA3HEHNS IPUPOAHBIX BOAM UCTOUHUKU MOCTYILICHUS 3arpsi3HAIO-IUX BEILECTB B BOJHYIO Cpeay
DopMBI CyIIECTBOBAHUS 3arpsA3HAIOIINX BEIIECTB B BOJHBIX CPEAAaX U OCHOBHBIE NMPO-LECChl UX MUTPALUU B MPUPOAHBIX

OCHOBHEBIE IpoHecChbl TpaHC(i)OpMaLII/II/I 3arpA3SHAONINX BCUICCTB B IMPUPOIHBIX BOOAX. BOS}IGﬁCTBHC 3arpsA3HAOIMNX

BCIUIECTB HAa BOAHBIC OPTraHU3MbI

24.

CroyHbIe BOABL, X THIIBI U BIUSHHE HA OKPYXKAIOMIYIO Cpeay




25. BEITOBBIE CTOYHBIE BOJBI, UX COCTaB M METOJbl OUMCTKHA

26. ITpoMBIIITIEHHBIE CTOYHBIE BOJBI, UX COCTAB U METOMABl OYUCTKU

27. [IutheBast Boja, OCHOBHEIE TTOKA3aTelId €€ KauecTBa

28. MpuHepaibl, UX OCHOBHBIE KJIACChI

29. l'opHbIe TOPOABI, UX OCHOBHBIE KIACCHI

30. ITousa, ee cocTaB

31. CBo¥iCTBa TIOYB: KHCIOTHO-OCHOBHEIE, HOHOOOMEHHBIE, OydepHOCTh

32. OCHOBHBIE BHJIBI MUHEPAIbHBIX YIOOPEHHH U MX BIMSHHE HAa OKPYKAIOIIYIO CPEILy

33. BausiHIEe XMMHUYECKOro COCTaBa MOYB Ha IIOJ0poAne. XUMHUECKHE METHOPAHTEHI

34. Mectnmmaer. x knaccudukamms

35. I'eoxumuueckas MUrpanys 1 €€ OCHOBHBIE TUIIBI

36. I'eoxumuueckue Gapbeprl, UX TUIBI B TOUYBEHHBIX

37. OCHOBHBIE KIIaCChI BELIECTB, 3arPA3HAIOIIUX MMOYBEHHBII CIIOH,1 HICTOYHUKU UX TO-CTYIUICHUS

38. 3arps3HeHUE T0YB THKETBIMHA METaJUIaMH: HCTOYHHKH IOCTYIUICHHS, (JOPMBI CyIIe-CTBOBAHS, TpaHC(hopManus,
HAKOIUICHUE B TIOYBaX U PACTEHUIX

39. OmnpeneneHus: 3arpsi3HCHUE OKPYXKAIOIIEH CPEAbl, MOJUIIOTAHT, KCCHOOHOTHK, CYNEep-IKOTOKCUKAHT, OMOreOXMMHYECKHUHA

ITMKJI, 030HOBAs JpIpa, (PEOHBI, TapHUKOBHIH 3(-(eKT, cMOT, (POTOXMMIYECKHI CMOT, KUCJIOTHBIE OCaIKH, MHHEPAJIBl, TOPHBIE
MOPOJIBI, XUMUYECKHIE METHOPAHTHI, MUHEPAIbHBIC yI0OPCHNUS, ECTUIUABL, TePOUITHIBI, HHCEK-TUIU/BI, TEOXHMUIECKas
MHTpAIYs, TEOXUMUIECKUH Oapbep, TAKeNble MeTaJlIbL.

6.2. TeMbl NUCbMEHHBIX PadoT

3ANAHMS U1 KOHTPOJIBHOM PABOTBI CTYIEHTOB
3A0YHOU ®OPMbI OBYUEHUA
TeopeTnueckue BOIPOCH

1. Kraccudukanus BemecTB Mo xapakTepy BO3ICHCTBHS Ha JKHBBIC OPTaHU3MBI

2. KpyroBopoThI BemiecTB, WX KiIacCUPUKAIHS

3. Knaccugukanusi XMMUYeCKHAX SJIEMEHTOB, BXOASIIMX B JKUBBIE OpraHu3Mbl (o BepHaackomy)
4. Kpyrosopor yriepona

5. JlokaneHOE, pernoHaIbHOE M TII00aNbHOE 3arps3HEHUE OKPYIKaIoImIeil cpebl

6. Krnaccuukanus XMMUYECKHX JIEMEHTOB 10 3HAYMMOCTH AT XKH3HeaesTensHocTH (o Koamsckomy)
7. Kpyrosopor azora

8. 3arpsi3HeHUE OKPYIKaIOILIEH Cpeibl U BUJIBI 3arpsi3HEHUHI

9. XUMHYIECKHH cocTaB aTMocheps

10. CrpaTocdepHBIii 030H, ero 00pa30BaHHUE U Pa3IOKECHUE

11. I'unoresbl MPOMCXOKAESHUSI 030HOBBIX ABIP

12. ®peoHBl U UX BIMSHHE HA OKPYKAIOLIYIO CPEdy

13. Knaccnyecknii TOHOOHCKUI CMOT, €ro 00pa3oBaHUE U BIMSHHE Ha OKPYXKAIOUIYIO Cpery

14. Oxcuapl cepbl B aTMOc(epe: HCTOUHUKU U MTPEeBpaLeHUs

15. Oxcuppl yriaepoja, UX UCTOUYHUKH U BIMSHHE Ha OKPY’KAIOLIYIO Cpely

16. Kucnorssle ocaiku, X IpU4MHA U IOCIEACTBUSL

17. IMapauKoBBIH 3(pdexT 1 mapHUKOBBIE I'a3bl

18. DOTOXUMHYECKUI CMOT, ero 00pa3oBaHKE W BIUSIHUE HAa OKPYIKAIOIIYIO CPEILy

19. Oxcusl a30Ta B aTMoc(epe: UCTOYHUKH W TIPEBPAIICHUS

20. Anspo3zony, X KIacCU(pUKAIMI U TPOUCXOXKICHUE

21. AdpPO30JBbHOE 3arpsi3HEHUE U €ro MOCIEeACTBUSA

22. OCHOBHBIC paBHOBECHS MPHUPOIHBIX BoJ (pH, KUCIOTHOCTE W IETOYHOCTEH BOJIBI)

23. YromsHas KuCIOTAa B GOPMEI €e COolep KaHusI B MIPUPOTHBIX BOAAX

24. OCHOBHBIE BHJBI 3aTPSI3HEHUS BOJBI M HCTOYHUKH UX MOCTYIUICHUS B BOJHYIO Cpemy

25. DOopMBI CYLIECTBOBAHMS 3arpsI3HAIONIMX BEIIECTB B BOAHBIX CpeJaxX U OCHOBHBIE MPOLECCHl MX MUIPALMM B IPUPOIHBIX
BOJAX

26. OCHOBHBIE TIPOIIECCH! TPAHCHOPMAIIH 3arPA3HAIOIINX BEIIECTB B MPUPOIHBIX BOIAX

217. Bo3znelicTBue 3arpsA3HAIOIIMX BELIECTB HA BOJAHBIE OPTaHU3MBbI

28. CTrouHbI€ BOJbI, UX THUIbI. BBITOBBIE CTOYHBIE BOABL: COCTAB U BIMSHUE HA OKPYXKAIOLIYIO Cpeay
29. [IpombIIeHHBIE CTOYHBIE BOJIBI, UX COCTAB U BIMSHHUE Ha OKPYKAIOIIYIO CPERy

30. dusnueckue Mmoka3arenayd KauyecTBa BOJIbI

31. XUMHUUECKUE MTOKa3aTeIn KauecTBa MUTHEBOM BOJbI

32. MpuHepaisl, UX OCHOBHBIE KJIACChI

33. [Tousa, ee cocrar

34. HoHooOMeHHBIE U KUCIOTHO-OCHOBHBIE CBOMCTBA MOYB

35. I'opHble OPOABI, UX OCHOBHBIE BUJIBI

36. INectnmmabl, ux KIaccuukams

37. I'eoxummnueckass Murpanys 1 €€ OCHOBHBIE TUIIBI

38. I'eoxumuueckue Gapbephl, X TUIBI B IIOYBCHHBIX Cpelax




39. 3arpsi3HEHUE TOYB THKETBIMU MeTaIaMu
40. OCHOBHBIE KJIaCChI BELIECTB, 3arpsA3HSIOINX MTOYBEHHBII CIIOI , 1 UICTOYHUKU UX MOCTYIUICHUS

6.3. @oH/1 OLIEHOYHBIX CPEICTB

- 3a4eT CUMUTAETCS YCIEIIHO COaHHBIM, €CIHM CTYACHT HaOpasa Ha HeM 15 u Oonee Oanos.

- WTOTOBasi OI[CHKA YPOBHS OCBOCHHUS KOMIICTCHITMI B paMKaX U3y4aeMOM JHUC-IUILIMHEI BBICTABIISIETCS IO CyMMe OalioB,
HaOpaHHBIX CTYJICHTOM B TEUESHHH CEMECTPa, BKIIFOYAsl HA 3aUeTe:

- OLICHKA «3aUTeHO» IO AUCLUIUIMHE BBICTABIISIETCS, €CIIU CTyIeHT HaOpan 3auete 60 u 6osee 6aos;

- OIICHKA «HE 3a4TEHO» BBICTABJISICTCS, €CJIM CTYACHT Habpas MeHee 60 6ayuioB.

6.4. IlepeyeHb BH/I0B OLICHOYHBIX CPE/ICTB

TEKyIUH, IPOMEKYTOUHBII, UTOrOBBIA KOHTPOJIU

7. YAEBHO-METOANYECKOE U TH®OPMAILIMOHHOE OBECIIEYEHUE JUCIHUIIJINHBI (MOJAYJIS)

7.1. PexoMeHnayemas Jutepatypa

7.1.1. OcHoBHasi JiuTEpaTypa

ABTOpBI, COCTAaBUTENTN 3arnaBue WznarenscTBo, roj
JI1.1 | Jlyranckas N.A., XuUMHS OKPYXKAIOIICH Cpelibl: METOJMYECKUE YKa3aHUS K Hosouepxkacck, 2013
IIarauueiaa E.B. BBITTOJIHEHHUIO PacYeTHO-TpaPrIecKor paboThI (IS CTYACHTOB
HanpasieHus 022000 — "Dkoxorus 1 NpUpPOAONOIL30BaHHE")
JI1.2 | Xaxanuna T.H. Xumust oKpy>Karollei cpeapl: yaeOHoe mocodure st By30B Mocksa: Beicmi. 06p., 2009
JI1.3 |Jlyranckas U.A. Xumus OKpy>KaroLlel cpeabl: Kypce JEKUUHI 11l CTYJEHTOB HoBouepxkacck: , 2015
HarpasJieHus1 "DKOJIOTHS U TIPUPOJIOIIONIb30BaHue"
JI1.4 | Jlyranckas N.A. XuMHS OKPYXKAIOUIEH Cpelibl: KypC JISKIMHA I CTYIEHTOB Hosouepkacck, 2015

HarpasJieHus "DKOJIOTHS U TIPUPOJOII0NIb30BaHue"

7.1.2. lononHUTEIBHAS JIUTEPATypPa

ABTOpBI, COCTaBUTENU 3arnaBue W3narenscTBo, roj
JI2.1 |T'onnosckas JI.O. XUMHS OKpY’KaroIel Cpebl: YIeOHHUK TS BY30B Mocksa: Mup, 2008
JI2.2 | Anekceenko B. A., Mertaiibl B OKpyKarolien cpejie: OleHKa SKOJIOro- Mockaa: Jloroc, 2011
CysopuHoB A. B., TEOXMMUYECKUX U3MEpPEeHNUIT: COOpHUK 3a1ad
Bunacosa E. B.
JI2.3 | Kaypuues U. C., Dxkoreoxumust JaHamadToB: yueOHOE ocodoue Opein: Openl'AY, 2014
Cremanona JI. I1.,
Casuu B. 1.,

SIxoBnesa E. B.

7.1.3. MeToanyeckue pa3padoTku

ABTOpBI, COCTaBUTENHU 3arnaBue W3narenscTBO, TOI
JI3.1 |[JIyranckas M.A., XuMmus OKpy>KaroLlel cpebl: METOJUYECKUE YKa3aHHUs K Hosouepxkacck, 2013
[sraunpHA E.B. BBITIOJIHEHHIO pacueTHO-rpaduueckoil paboThI (1S CTYICHTOB

HanpasieHus 022000 — "DKoI0THs ¥ IPUPOJIONIOTB30BaHME")

7.2. IlepeueHnb pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHMKAIMOHHOM ceTH ""UHTepHeT"

7.2.1 [IpoMbITIIeHHAS ¥ HKOJIOTHYECKAs https://prominf.ru/issues-free
6e301macHOCTh, OXpaHa TPyAa

7.2.2 CrpaBouHasi H”HQOpMaIIMOHHAS CHCTEMA http://ekologyprom.ru/ -
«OKOJIOTHSDY

7.3 IlepeyeHb MPOrpaMMHOTI0 00ecTeYeHust

7.3.1 Yandex browser
7.4 Tllepevyenb NHPOPMATHOHHBIX CIIPABOYHBIX CHCTEM
7.4.1 bazer gannbix OO0 HaydHast aneKTpoHHas http://elibrary.ru/
oubmoTeka
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIMITJINHBI (MOAY JIsT)
8.1 2321 CrienpanbHOE TIOMENICHHE YKOMIUIEKTOBAHO CIEIHAIM3UPOBAHHON MeOEeIIbI0 M TEXHUUYECKUMHU

CpeZicTBaMu 00yYeHHUsI, CITyKAIlUMU [T TIpeicTaBieHus nHopmanmu ayauropun: Habop
JEeMOHCTPALMOHHOTO 000pyJ0BaHUs (epeHOCHOH): HOyTOYK Mapku Asusmodel/X552M — 1 mwiT.,
npoektop Acerx113PH — lwr., 5kpan HacTeHHBIH — 1 T.; Y4eOHO-HarIsAHbIe TocoOus — 9 miT.;
Hocka - 1 mit.; Paboume mecrta ctyneHToB; Pabodee MecTo mpermoiaBaTeds.

9. METOAUYECKUE YKA3ZAHUSA JJISA OBYYAIOIIUXCS IO OCBOEHUIO IMCIITUITIJIMHBI (MO Y JIST)

Metoandeckre peKOMEHIANNH 110 OPTraHU3aIlluH CaMOCTOSATENIbHON paboThl o0ydaronixcs B HUMU AT’ AY[DnekTpoHHbIi
pecypc] : (BBen. B meifctBue npuka3om aupekropa Nel06 ot 19 murons 2015r.) / HoBouepk. umx.-menuop. uH-T JloHckoit [AY .-
OnekrpoH. naH.- HoBouepkacck, 2015.- Pexxum nocryma: http://www.ngma.su




11. JONMOJIHEHUS 1 UBSMEHEHUSA B PABOYEN ITIPOT'PAMME

B pabouyto nporpammy Ha 2022 - 2023 y4eOHBIN TOJ] BHOCATCS CICAYIOIINE AOTIOJHCHUS U U3-
MEHEHHsI - OOHOBJICHO M aKTyaJIM3UPOBAHO COJEPIKaHUE CIEAYIONINX Pa3/IeloB U MOApa3fesoB pabouen

MPOTrPAMMBIL:

8.3 CoBpemenHblIe npogeccuoHAIbHBIE 0a3bl M MHpOPMALMIOHHBbIE CIPABOYHbIE CHCTEMbI

bassr garaeix OO0 "lpecc-Nuadopm" (Koucymns-
TaHT +)

Jorosop Ne01674/3905 ot 20.01.2022 ¢ OOO
"[Ipecc-Uudopm" (KoHCcympTaHT +)

bazpr ganaeix OO0 "PernonansHblii nHGOpMAaLu-
OHHBIA WHICKC MUTHPOBAH"

Horosop Ne HK 2050 ot 18.03.2022 ¢ OOO "Pe-
THOHAJILHBIN HHPOPMAITMOHHBIA HHACKC ITUTHPO-
BaHHS"

basp1 nanaeix OO0 Hayunas snektponHas Oub-
JUOTEKa

JINeH3NOHHEBIH JIOTOBOD Ne SIO-
13947/18016/2021 ot 07.10.2021 OOO Hayunas
JJIEKTPOHHAs OMOIMOTEeKA

bazer marapix OO0 "I'pocc Cuctem.MuabopManys
U perieHus"

Kontpakr Ne KP/I-18510 ot 06.12.2021 OOO
"I'pocc Cucrem.Uubopmarus u pereHus "

Ilepeuensb noropopos IB6C o0pa3zoBaTesbHON opranuzanun Ha 2022-2023 yu. rog

Y4ebublii Cpok aeiicTBuUsI JOKY-
HaumenoBaHue T0KyMeHTa ¢ yKa3aHHeM PEeKBH3UTOB
rog MEHTa
Horoeop Ne 501-01\20 06 oka3aHun HHPOPMAIIMOHHBIX YCIYT
2022/2023 | 110 IPENOCTABICHHIO I0CTYTIA K 0azoBoit komtekn «9bC ¢20.01.2020 r. o
YuuBepcureTckas oubmmoreka ornaita» ot 22.01.2020r. ¢ OO0 19.01.2026 .
«HexcMenua»
Horoeop Ne p08/11 Ha okazaHue yCIyT IO MPEAOCTABICHUIO JI0-
CTyMAa K 3JeKTpOoHHBIM n3nanusaM oT 30.11.2017 r. ¢ OO0 «3- ¢ 30.11.2017 r. no
2022/2023 .
JarenscTBo Jlanpy PasmenieHue BHyTPUBY30BCKON JTUTEPATYPhI 31.12.2025 r.
Joul"AY na mnardhopme I5C Jlanp
Horosop Ne COB5 NeHB-171 no pazMenieH!Io Npou3BEACHUN U ¢ 18.12.2019 r. no
npeaocTasieHuto gocryna K pazaenam 9bC C3b ot 18.12.2019 31.12.2022 r.
2022/2023 | r. ¢ 000 «3BC Jlaub» C TIOCJIEYIOIIEH mpo-
Hom.cornamenue ot 24.06.2021 k Jlor NeC3b NeHB-171 ot JIOHTAITeH
18.12.2019 . ¢ OO0 «9BC Jlanb»
2022/2023 c27.04.2018 r. o
Jorosop Ne 48-11 Ha epeady NpoU3BEACHNASA HAYKU U HEHC-
OKOHYaHUSI HEUCKITIO-
KJIFOUUTEIBHBIX MIPAaB Ha €ro Ucnoib3oBaHuu ot 27.04.2018 r. ¢ CTENbHBIX IDaB Ha
®I'BHY «PocHUUTIM» P
pOU3BENICHHE
2022/2023 Horosop Ne 2-22 ot 18.02.2022 . ¢ OO0 «M3naTenbecTBo
Jlanb» Ha OKa3aHue YCIyT IO MPENIOCTABIEHIIO 10CTYA K ©20.02.2022 I 116
3JIEKTPOHHBIM M3JaHUSIM KOJUIEKIMH: «JIecHOe X034HCTBO U
19.02.2023 r.
necouHkeHepHoe neno — M3ngarenscra Jlane» ObC Jlanp u
OTJIENIbHO Ha6 KHUT U3 APYTUX Pa3/iesioB.

8.5 IlepeyeHb HH(POPMALMOHHBIX TEXHOJOTHIl U MPOrpaMMHOI0 olecrneyeHHs, UCIOJIb3Ye-
MBIX IIPH OCYILIECTBJICHHH 00pa30BaTEIbHOI0 Iponecca

Hepeqeﬂb JIMIICH3UOHHOI'0 MPOrpaMmMHOIo

o0ecreueHns

PexBU3NTHI NOATBEPKAAIONUIET0 JOKYMEHTA

[IporpammHas cucrema Juis OOHapyKEHUS TEK-
CTOBBIX 3aMMCTBOBAHHH B yT-Ie6HBIX 1 HAy4YHBIX
paborax «AnTHIUTarnar. BY3» (naTepHer-

Bepcus);

Monynp «IIporpaMMHBIH KOMIUIEKC TOMCKA
TEKCTOBBIX 3aIMCTBOBAaHUI B OTKPBITHIX HCTOY-
HUKaxX CETH MHTEPHET»

T.).

JIuuensuonnsiii norosop Ne 4501 ot 13.12.2021 1.
AO «AnTtummaruary (¢ 13.12.2021 r. mo 13.12.2022

Microsoft. Desktop Education ALNG LicSAPk

CyOnuuen3nonsslii gjorosop Ne0312 or 29.12.2021 1.




OLVS E 1Y AcademicEdition Enterprise (MS AO «CodrtJlaiin Tpeitn»
Windows XP,7,8, 8.1, 10; MS Office profes-
sional; MS Windows Server; MS Project Expert
2010 Professional)

JlomoHEeHUs 1 I3BMEHEHUS paCCMOTPEHBI Ha 3aceqanuu Kadenpsl «29» asrycra 2022 r.

BreceHHbIe NOTTOHEHNS W N3MEHEHUS yTBEpXKAaro: «29» aprycra 2022 r.

Hexan akynprera / Kpyxwunnn C.H.
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