Ipunoxenne 2 k PII/]
b1.0.20 Xumusi okpy:kamouieii cpeabl
05.03.06 Dxo10rus1 1 NPUPOAOIIOJIb30BAHUE
Hanpasaennocts (mpopuisb) [lpupogonosnb3oBanne u 3K0JI0rnYeckas 0e30MacHOCTh
®opma 00yueHHs - OUHASA
I'on nadopa — 2023

OLIEHOYHBIE CPEJICTBA JIUIS IPOBEJIEHUASA MPOMEKYTOYHOM ATTECTALIMA
OBYYAIOIIMXCS MO JUCHUATLITAHE (MOIY.JTIO)

1. O01ue cBegeHns

1. | Kadenpa EcTecTBeHHBIX HAayK

2. | HammpaBnenue noAroToBKu 05.03.06 Dkoa0rUsl ¥ TPUPOIONIOTH30BAHNUE

3. | HanpasnenHnocts (mpoduis) | [Ipupoonosnbp30BaHie U 9KOJIOTHYecKast 0€301MacHOCTb.
4, | NucuunauHa (MOTyIIb) XHUMHS OKPYIKAIOIIEH Cpebl

5. | ®opma oOydcHHS oyHas

6. | F'oxg Habopa 2023

2. Ilepevyenb KoMNeTeHIM I

MMpUpOAO0IIOJIb30BAHUA

OIIK-1. CnocobGen npuMeHsTh 6a30BbIe 3HaHUS (yHIaMEHTAIbHBIX Pa3JesioB HAYK O 3emiie,
€CTECTBEHHOHAYYHOT0 M MaTeMaTHYeCKOro LMKIIOB MPU PEIICHUHU 3a7ad B OOJACTH JKOJIOTUU U

3. Kputepuu u moka3zatejii OHEHMBAHUS KOMIIETEHUHMI HAa Pa3jIMYHBIX J3Tamax Mux

(¢popmupoBaHus
drtan Kputepun n noka3areju OllcHUBAHUS KOMIIeTeHIU
e SR— ®opmup ®opMbI KOHTPOJISI
KOMIIETeHHH yema 3HaTh: Ymern: Buagers: Copmupobar-
KOMIIeTe HOCTH KOMIIe-
(pa3neJibl, TEMbI .
HIHSA TeHIMi
JMCUMILIHHBI)
Paszmen 1-2. OIIK-1 OCHOBHBIE ONpEeIsATh OCHOBHBIMH KouTponbhast
XOC xak Hayka. XUMUYECKHE KaueCTBEHHBIN U MeTOoJlaMu pabota (pazgen 1)
Xumust TIPOIIECCHI, KOJIMYECTBECHHBIN uccienoBaHus (B
ruapocheps MIPOTEKAOIIUE B COCTaB 3arpsi3HUTENEH T.4. METOIaMHU
ruapocdepe u THIpochepHl, XMUMHYECKOTO
CTETIeHb UX OTCJIEKHUBATh MYTH UX aHaJI3a BOJHI,
HapyIIeHHUS HepeMeneHus U HaBBIKAMU
XUMHUYECKUMHU TpaHc(hopMaIyy B UICHTH(PUKALIUT
3arps3HEHUSIMH, BOJIE 1 OTIMCAaHUS
MPUYUHBI 1 3arpsI3HSIIONINX
NCTOYHHUKH BEIIIECTB).
3arpsisHEHUS
rugpoceps
Paznen 3. OIIK-1 OCHOBHBIE OIIPEICIIATh OCHOBHBIMU Kontponbnas
Xumust XUMHYECKHE KaueCTBEHHBIN U METOAAMU pabota (paszen 2)
suTocheps! MIPOIIECCHI, KOJINYECTBEHHBII ucciegoBaHus (B
MIPOTEKAOIIHE B COCTaB 3arpsi3HATENEH T.4. METOIaMHU
muTocdepe u JTUTOChEPHI, XAMHU9ECKOTO
CTeTIeHb UX OTCJIEKHUBATH IYTH UX aHaJu3a IOYBHI,
HapyIICHAS TIepeMeIIeHus 1 HaBBIKAMU
XUMHYECKIMU TpaHc(hOpMaIyy B HACHTU(DUKAITNN
3arpsA3HEHUsIMHY, HOYBe U ONHUCAHUS
TPUYUHBL 1 3arpsA3HAIOLINX




HCTOYHHKH BEIIIECTB).
3arpsisHEHUs
auTocepsl
Paznen 4. OIIK-1 OCHOBHBIE OTIpeIeNATh OCHOBHBIMH KonrponbHas
Xumust XUMHYECKHE Ka4eCTBEHHBII 1 METOoJlaMU pabora (pa3zen 3),
aTMocepsl TIPOLIECCHI, KOJIMYECTBEHHBIN uccienoBaHus (B TEPMHUHOJIOTHYEC-
MPOTEKAOIIHEe B COCTaB 3arps3HUTEICH T.4. METOIaMH KU TUKTAHT
aTMocdepe u aTMocQepsl, XUMHYECKOTO
CTEeIeHb UX OTCIIC)KMBATh ITyTH UX | aHaJIHM3a BO3IyXa
HapyILECHUS nepeMeneHus 1 HaBBIKaMH
XHUMHYECKHMH TpaHchopMayy B ureHTHGUKAUH
3arps3HEHUSIMY, BO3IyXe Y ONUCAHUSA
HPUYHMHBI 1 3arpA3HSIOLINX
HUCTOYHHKH BEIIIECTB).
3arpsi3sHEHUs
aTMocepsl

HIxkana oneHUBAHHUS B paMKaX 0aJIbHO-PETHHIOBOIi CHCTEMBI
«HEYJIOBIIETBOPUTENHLHO» (HezaueT) — 60 6aioB U MeHee;
«YAOBIETBOPHUTEIHHO» (3aueT) — 61-80 GamnoB

«xopomoy (3ader) — 81-90 6amioB

«oTnuaHOo» (3ader) — 91-100 GaytoB

4. KpuTepuu U MIKaJIbl OLlEHNBAHUSA
4.1. Kputepum o1leHKH OTBETA CTY/IEHTOB HA MPAKTHYECKOM (JIaDOPATOPHOM) 3aHATHHI

Bbanabl

XapaKTepUCTHKHU OTBETA CTY€HTA HA NPAKTHYEeCKUX 3aHATHAX

6

- CTY/ICHT NITyOOKO ¥ BCECTOPOHHE YCBOWJI MaTepPHaJ TEMBI;

- YBEPEHHO, JIOTHYHO, TIOCJICIOBATEIILHO U TPAMOTHO €T0 M3JIaracr;

- omMpasch Ha 3HAHWUS OCHOBHOW W JIOMOJNHHUTEIBHOW JIMTEPATYPhl, TECHO TNPHUBSI3BIBACT
YCBOCHHBIC 3HAHUS C M3YYCHHBIM MaTePUATIOM;

- 000CHOBBIBACT M apPTYMEHTUPYET BBIJIBUTacMbIC UM HJICH;

- IeJIa€T BLIBOBI M 0000IIEHNS;

- cBOOOIHO BJIaJI€ET MOHITHIMMU.

- CTYJICHT TBEPJO YCBOWJI TEMY, IPAMOTHO M IO CYNIECTBY HM3JIaraeT ee, OMHUPasCh Ha 3HAHHUS
OCHOBHOM JIMTEPATYPBI;

- He JIOMYCKAEeT CYIIECTBEHHBIX HETOUHOCTEIH;

- YBSI3BIBAET YCBOCHHBIC 3HAHHS C MPAKTHYECKOM NEeSITENbHOCTRIO;

- apryMEHTHUPYET Hay4HBIC ITOJIOKCHUS;

- IEJIa€T BLIBOBI M 0000IIEHNS;

- BIIQJIEET CUCTEMOM OCHOBHBIX ITOHATHI

— TeMa PacKpbITa HEIOCTATOYHO YETKO M TIOJHO, TO €CTh CTYICHT OCBOWI IpoOiieMy, II0
CYILECTBY U3JIaraeT ee, OIMUPasiCh Ha 3HAHUS TOJIBKO OCHOBHOM JINTEPATYPHI;

- JIOITyCKAaeT HEeCYIIECTBEHHBIE OMMOKN 1 HETOYHOCTH;

- ICIIBITBHIBACT 3aTPYIHEHUS B IPAKTUYECKOM NMPUMEHEHNH 3HAHHH;

- c1ab0 apryMEHTUPYET HayYHbIE TTOJIOKEHHS,

- 3aTpyAHsAETCS B OPMYIUPOBAHUH BBIBOJIOB M 0000IICHUIA;

- YaCTUYHO BJIAJICEeT CUCTEMOH MOHATHH

- CTYZICHT HE YCBOMJI 3HAYUTEIILHOW YaCTH MPOOIEMBI;

- IONYCKaeT CyIeCTBEHHbBIE OIMOKH U HETOYHOCTH TIPH PACCMOTPEHUH €€;

- CIIBITBIBAET TPYAHOCTH B IPAKTHUECKOM NPUMEHEHUH 3HAHWM;

- HE MOXET ApIryMEHTUPOBATh HAYYHbIE [TOJIOKCHMUS,;

- npu (GOPMYIHPOBKE BBIBOJJOB M O0OOMIEHHH JOMYCKaeT CYIIECTBEHHBIC OINUOKH WU
HETOYHOCTH;

- c1abo BiaAeeT MOHITUIHBIM allapaToM.

- CTYACHT HC YUACTBYCT B 060y7K}ICHI/II/I BOIIPOCOB MPAKTUYCCKOI'O 3aHATHUA, CCMHUHAPA




4.2. Kputepuu olleHKH TEPMHUHOJOTHYECKOT0 JUKTaHTa (pa3aen 3)

3 Garta BBICTaBIIETCS, €CIIU CTYACHT Aai onpeaenenue 100% moHATUAM, pacKpbLI
HOJTHOCTBIO UX COZEpIKaHUE.

2 Oaia BBICTABIISIETCS, €CIIU CTYACHT Jall ollpeiesieHue He MeHee 85% NOHATUSIM, pacKpbUl
HOJTHOCTBIO UX COZEpIKaHUE.

1 Ganyia BeICTABISAETCS, €CIU CTYACHT Jall ollpesiesieHue He MeHee 65% NOHATUSIM, PacKpbUI
HOJHOCTBIO UX COZAEpIKaHUE.

0 GayioB - eciid CTYACHT Jiaj onpeneneHue meHee S0% MmoHATHIA.

4.3. Kputepuu o1ieHKH KOHTPOJIbLHOI padoTsl (pa3aen 1, 2 u 3)

[IpoueHT npaBUIIbHBIX OTBETOB

Jlo60 | 60-70 | 71-80

KonndecTBo 0a/uioB 3a penieHHbIN TecT (110 KaXKI0MY pa3Jeny) 0 2 3 5

4.4. Kpurepum OleHKH OTBETA CTY/IeHTA HA 3a4eTe
(2 Bonpoca). Kaxplil Bonpoc — 20 6auios.

Baniabl

XapaKTepuCTHKHU 0TBETA CTYAEHTA

20

- CTYJICHT TITyOOKO M BCECTOPOHHE YCBOWII IIPOOIIEMY;

- YBEPEHHO, JIOTUYHO, MTOCJIEIOBATEIEHO U TPAMOTHO €T0 M3JIaraeT;

- omMpasch Ha 3HAHWS OCHOBHOW U JIOTOJHHUTEIBHOW JIUTEPATypPhl, TECHO
MPUBSI3bIBACT YCBOCHHBIC HAYYHBIC TIOJIOKCHHUS C IIPAKTHYCCKOM JeSITeIbHOCTHIO;

- yMeJIO OOOCHOBBIBACT U APTyMEHTHPYET BBJIBUTAEMbIC UM UJICH,

- JenaeT BLIBOIBI U 0000IIEHH;

- ¢cBOOOJIHO BJIAJICET NOHATHUIMU

15

- CTYJICHT TBEPJI0 YCBOWJI TEMY, TPAMOTHO U I10 CYIIIECTBY U3JIaracT ee, ONMpasch Ha
3HAHUS OCHOBHOM JINTEPATYPHI;

- HE JIOIYCKAET CYIECTBEHHBIX HETOUHOCTEH;

- YBSI3BIBACT YCBOCHHBIC 3HAHUS C IPAKTHYCCKOH JIeATEIHHOCTHIO,

- apryMEHTHPYET HayYHBIC MTOJIOKEHHUS,

- JIeJIaeT BBIBOABI M 0000IIEHNS;

- BJIAJCET CUCTEMOIN OCHOBHBIX IMOHSATHM

10

- TeMa pacKpbhiTa HEAOCTATOYHO YETKO M IOJHO, TO €CTh CTYIEHT OCBOWII
npobieMy, MO CYyIIECTBY M3JIaraeT €€, ONMUpasCh Ha 3HAHHUS TOJBKO OCHOBHOM
JIUTEPaTypHl;

- JIOIYCKaeT HeCYIECTBEHHbIE OUIMOKHU U HETOUYHOCTH;

- HCIIBITHIBAET 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUH 3HAHUM;

- ¢1a00 apryMEHTHPYET Hay4HbIe MOJI0KEHMS;

- 3aTpyAHsAeTcs B (OpMYJIHPOBAHUM BBIBOJIOB U 00OOIIEHMI;

- YaCTMYHO BJIAJICET CUCTEMON MOHATHUM

- CTYJICHT HE YCBOMJI 3HAYUTEIHLHON YaCTH IPOOJIEMBI;

- IOTTYCKAaeT CYIIECTBEHHBIE OLIMOKH M HETOYHOCTH MPU PACCMOTPEHHH €€;
- UCTIBITBIBAET TPYIHOCTH B IPAKTUIECKOM TPUMEHEHNN 3HAHUIA;

- HE MOXET apryMEHTUPOBaTh HAYUHBIE MOJ0KEHHUS;

- He OpMYJIHPYET BHIBOJIOB U 000OIICHHUIA;

- YACTUYHO BJIAJICET CUCTEMOM MOHITHI

0

- CTYACHT HC OTBCTHUJI HA BOIIPOC

5. TunoBbie KOHTPOJIbHBIE 3aJaHUA U METOAUYECCKHME MaTepHaJibl, OoNpeaeadaronmue

npoueaypsbl
XapaKTepu3yIHX

OLlCHMBAHMSl 3HAHMH, yMeHMil, HABHIKOB MW (WJH) ONbITA [eATEJIbHOCTH,
ranel  (opMHpOBaHMA KOMIIETEHUMH B Ipouecce OCBOCHHHA

o0pa3oBaTe/IbHON NPOIrpaMMBl.

5.1. TunoBbie BONPOCHI 1151 00CYKICHHUS HA MPAKTHYECKUX 3AHATHAX:

81-100




Ilpeocmasnenvl 6 memoouyeckux YKa3aHusx No Oucyuniuve (01 KaAHCO020 NPAKMUYECKO2O
3aHAMUS).

5.2. TunoBble 3aIaHUS JJIS OPTAHU3ALNUHN TEPMUHOJIOTHYECKOr0 TUKTAHTa (pa3aes 3)
Ilpumepwl 3adanuii: JlaiiTe onpeeieHre CIeaYOIIIM TOHITHS:

XUMUA OKpYKaIOIIEH Cpebl
Kcenobnoruku

buomuapr

AnnoMOHBI

Kaiipomonb1

Cymipeccopsbl

AunnenonaTuyeckrue B3auMOICHCTBUS
JleTepreHThl

[TonmroTaHThI

Knapk

buodunbHbIC 271EMEHTBI
XanbKo(PHIbHBIC AJIEMEHTBI
NucexTunnanl

Axapunubl

OyHTULUIbI

JMOKCUHBI

DepOoMOHBI

3arpsi3sHEHUE OKPY KaIoIIEH CpeIbl

OOpa3zen oTBeTa HA TEPMUHOJIOTHYECKH A TUKTAHT:

1.

~

AJIVIOMOHBI (ot amno, u rped. hormao - mpuBOXY B ABHXKEHHE, BO30YKIal0) —
BEILIECTBA, KOTOpbIE  MPUHOCAT  TOJIb3y  OPraHU3MY-TIPOAYLIEHTY:  OKa3bIBAIOT
HalpaBJIEHHOE JIEWCTBME Ha MPEJICTAaBUTENEd JPYrMX BHUAOB, BbI3bIBAs Yy HUX
MOBEJEHYECKUEe WU  (U3HOJOTUYECKHE PEaKIMH, aJalTUBHO  BBITOJHBIE IS
BBIJIEJISIFOLIETO aJNIOMOHBI OPTaHU3Ma.

AYTOTOKCHUHBI - ot10pockl, TOKCUYHBIE I OpTaHU3Ma-TIPOJIyIEHTa | HE
MIPUHOCSIINE MOJIb3bl APYTUM BUAAM.

BAKTEPUOTOKCHUHBbI - snp1, momanamiiye B OpraHU3M C IOMOIIBIO OaKTepuid,
uHpekumii u BupycoB. [Ipumepom Takoro sjga sBAsSETCS MOMYJSPHBIA B Halle BpeMs
OOTOKC.

BNO®PUJIBHBIE 3JIEMEHTBI — 510 Tak Ha3pIBaeMbI€ 3JIEMEHTHI KU3HH; XUMHUYSCKHE
AJIEMEHTBI, CBSI3aHHBIE C JKUBBIM BEIIECTBOM IOYB.

BUOLM DI — BemiecTBa, ciocoOHbIE YHUUTOXXATh WM MOBPEXK/IATh KUBbIE OPraHU3MbI
(HampuMmep, WMHCEKTULIMIIBI, TepOULUbI, (YHTHIUABI); SBISIOTCS 3HAYUMBIMHU TS
OKpY’KalIlled cpeapl XUMHYECKUMHU MPOAYKTAMH, TOCKOJBKY JIJIUTEIBHOE BpEMs
MIPUMEHSIOTCSI B OKPY>KaroIIeH cpelie, a o CBOEMY Ha3HAYEHHUIO UX JIEHCTBUE HAMPABIEHO
MPOTUB KUBBIX CYIIECTB.

KAYECTBO BOJBbI — coueranue XUMHUYECKOTO 1 OMOJIOTHYECKOT0 COCTaBa U (PU3MUYECKUX
CBOWCTB BO/IbI, OIPEEIISIOIIEE €€ MPUTOAHOCTD JUIsi KOHKPETHBIX BUJIOB BOJIONOJIB30BAHUS,
B 3aBUCHMOCTH OT Ha3HAYE€HHUSI BOJIbI U OCOOCHHOCTEN TEXHOJIOTMYECKOro Impolecca.
KCEHOBHUOTHK - m000e 4yx/10€ 1J11 OpraHu3MOB WM UX COOOIIECTB BEIIECTBO.
CYKHECCHUSA — nocrmenoBaTenbHasi cCMeHa HSKOcHMCTeM (OHOIIEHO30B) B pe3yJibTare
camMopa3BUTHUS Ha OE3KU3HEHHOM CyOCcTpaTe WM Ha MECTE pa3pyIIeHHUs CyIIeCTBOBABIINX
AKOCHUCTEM (B 3TOM ClIy4ae CYKIIECCUM HA3bIBAIOT BTOPUYHBIMH). KOHEUHBIM pe3ysbTaToM
SIBJIIETCS. OTHOCUTENILHO CTa0MIIbHBIE KIIMMAKCOBBIE HITH Y3JIOBbIE SKOCHCTEMBI.



9. TEPPUKOH - oTBas, MCKYCCTBEHHAass HACBHIIIb U3 IyCTBIX TOPOJ, W3BJICUEHHBIX IPH
MOI3EMHON pa3pabOTKe MECTOPOXKACHUN YISl U Ap. MOJIE3HBIX MCKOMAEMBIX, HACHIb U3

OTXOZ 0B UJIK IIJIAKOB OT PA3JIMYHBIX IIPOU3BOACTB U COKUT'AHUA TBépI[Ol"O TOIIJIMBA.

10. ®PUTOAJIEKCHUHBI - ocoObie aHTHOMOTHKH, OOpa3ylOMIMEcs TOJNBKO B BBICHIMX
pacrenusix. Kaxmoe pacreHne cuHTE3UMpyeT (UTOANEKCHHBI CTPOTO OINpPEAeICHHON

XUMHYECKON CTPYKTYPBI.

5.3. Tunosble 3a1aHus JJI1 KOHTPOJILHOW padoTel (pazaen 1,2 u 3)
Obpasyvt 3a0anuti u peuteHui:

Pazoen 1. Xumusn zuopocgeput

1. [aiite onpeneneHne TEPMUHY «3arpsi3HEHHE OKPYIKAIOIIEH cpeably.

2. Kakwue u3 BemecTB Hanbos1ee ONacHb! A7 )KU3HU THAPOOHUOHTOB: a) HE(YTEIPOILYKTHI U
yrapHbIH Ta3, 0) mIacTMacChl U CEPOBOJIOPOJI, B) HEPTEIPOIYKTHI K CEPOBOJIOPOI, T)
JTMOKCHU] a30Ta U IIBETHbIE MeTauibl? Beibepure 1 BapuanT oTBeTa.

Pazoen 2. Xumusa numocghepul

1. KaxkoBa xumudeckas popmyia Mean?

2. Kaxkoe BemiecTBO B 3¢eMHOU KOpe UMeeT XUMudeckyro Gopmyny FeSO4?

3. B yecTh Kakoro y4eHOro ObLIM HAa3BaHBI KIAPKU AJIEMEHTOB?

Pazoen 3. Xumusn ammocghepul

1. TloBeimeHue copep)aHUs KAaKOTO Ta3a B aTMOC(epe MPUBOIUT K TAPHUKOBOMY 3 deKTy?

2. Kakoe BemrecTBO 00paszyeTcs mpu OKUCICHUH MOHOOKCH 1A a30Ta?

3. KakoBa xummueckast (popMyIia U3BECTHSIKA?

4. HazoBuTe 31€MEHT, coAepKalluiics B Tpornocdepe, ¢ xumudeckoi popmynoit He.

Knouu:
Pazoen 1. Xumusn zuopoceeput
1. 3arps3HeHHE OKpYyXalomlel cpensl — OSTO TPUBHECEHHWE B OKPYKAIOUIYI0 Cpeny WIN

BO3HUKHOBEHHE B HEH HOBBIX, OOBIYHO HE XapaKTEePHbIX (UINUYECKUX, XMUMHUYECKHX WU
OHMOJIOTHYECKUX ArcHToB, HWJIM IMPEBBIICHUEC WX CCTCCTBCHHOI'O CPCAHCMHOIOJICTHEIO YPOBHSA B
Pa3INYHbBIX CpeAax, MPUBOAIIEE K HETAaTUBHBIM BO3ACHCTBUSM.

2. He(pTEenmPOAYKTHI U CEPOBOIOPO.T

N =

S wN -

.Cu
. Cyabdar xenaza
. @.Y. Knapk, XxuMuk reojoruueckoi ciyx0b1 CIIA

Pazoen 2. Xumusn numocgeput

Pazoen 3. Xumusn ammocgheput

. YIJIEKUCITBIN Ta3
. IMOKCHUJI a30Ta
. CaCOs3

. TeaIun

Texcmbl KOHMPOBLHBIX PAOOM:

Pazoen 1. Xumusn zuopocgepot



N

10.
11.

12.

13.

14.

15.

16.

17.

18.
19.

20.
21.
22.
23.
24.

25.
26.

Jaiite onpeneneHne TEPMUHY «3arpsi3HEHUE OKPYKAIOIIEH CpeabDy».

Kak mpoucxonut o6pa3zoBaHue MoA3eMHBIX BOJ?

Kakwue u3 BemecTB Hanbosee OmacHbl 171 )KU3HU THAPOOUOHTOB: a) HEPTEPOLYKThI U
yTapHbIi Ta3, 0) MIACTMACCH M CEPOBOJIOPOI, B) HE(PTEIPOIYKTHI U CEPOBOIOPOI, T)
JTUOKCHJI a30Ta U LIBeTHbIe MeTaiuibl? Bribepure 1 BapuaHT oTBeTA.

UTo npoucXOoAUT MO ASHCTBUEM PACTBOPEHHOTO B BOJIE TMOKCHIA YTIIEpO/ia C
MaJopacTBOPUMbBIM KapOoHaToM Kanbius? [IpuBenuTte ypaBHeHHE peakiuy.
MuHepaJlbHBIMU YI0OPEHUSMH, CMBIBAEMBIMH C TOJIEH U TIOCTYIAIOIIMMU B Tuapochepy,
seisirorest: a) NaNOz, KOH, H2SOs4, NH3, MgClz, KNO3? Beibepute 2 BapraHTa OTBETA.
[Touemy 1715t THAPOOMOHTOB OMACHBI OPTAaHUYECKUE OTXO/IbI, TOCTYTAIOIINE B MOPCKHE
9KOCUCTEMBI B pe3yJIbTaTe aHTPOIIOTEHHOM NesSTEIbHOCTH?

TspkenpIMU MeTaIaMH, 3arps3HAOUMME ruapocdepy seustores: a) Zn, 6) Pb, B) Cd, r) Hg,
n) Al, e) F, x) Kr? Beibepure 3 BapuanTa OTBETA.

UYewm omnacHa He(TSHAs IJICHKA HA TIOBEPXHOCTH BOJIBI: ) CIIOCOOCTBYET U30JISALIUHU BOJBI OT
BO3/1yXa, 0) U3MEHSIET XUMUYECKHI COCTaB BOJIbl, B) BBI3bIBACT TOTAJILHYIO THOEIb HKUBBIX
OpPraHu3MOB, T') TUICHKA HE MPOIYCKAET CONHEYHbIe JTy4yn. Beibepute 2 Hanbosee BaXKHBIX,
HAa Balll B3TJIsi, BApUAHTA OTBETA.

Bonbliie Bcero npecHoi BoJbl COCPEAOTOUEHO B: a) MOJSPHBIX JIEAHUKAX, 0) IITyOUHHBIX
MOJI3eMHBIX BOJIaX, B) 03€pax, T') B atMoc(epe. Bribepure 1 BapuaHT oTBeTA.

Copeprkarcst i XJIOPUA-UOHBI B IPECHOM BOJIE: a) /1a, 0) HET.

Kakyto peakuuto cpenbl UMeeT 00Jbllas YacTh MOYBEHHBIX U TPYHTOBBIX BOJ: a) KUCIYIO, 0)
HEUTPaAIbHYIO, B) IIEJIOUYHYIO.

[IpeanonararoT, 4TO EPBBIC OKEaHbI 00pa3oBaIUCh: a) 3,5-3,8 MuH. Jiet Hazax, 0) 3,5-3,8
MJIpJI. JIET Ha3ald, B) 2,3-2,5 MJIH. JIeT Ha3a, r) 2,3-2,5 mupA. JeT Hazan. Beioepure 1
BapHaHT OTBETA.

B yem cocTouT OMacHOCTH 3arpsi3HEHUST IOJ3EMHBIX BOJI JJIS 30POBBS YeIoBeKa?

Kakoe konnuecTBO JHEH BoJa MOXKET MPeObIBaTh B aTMochepe mocie UCrapeHus ¢
nosepxHoctu cymu: a) 1, 6) 10, B) 100, r) 1000. Beibepute 1 Bapuant orBera.

CBuHel OKa3bIBaeT ACHCTBUE Ha OPraHU3M YeJIOBEKa: a) HOopakeHHe HEPBHOM cUCTeMBI, 0)
MOPaKEHHUE OMOPHO-ABUTATEIILHOTO allapara, B) pa3pylieHue KocTeu, ) odiee
oTpasJsitoliee AelictBue. Boibepure 1 BapuaHT OTBeTA.

SIBieHUE MOTIIONIEHNE PACTBOPEHHBIX BEIIECTB TOBEPXHOCTHBIM CJIOEM MOPUCTHIX TEIl
Ha3bIBaeTCs: a) aacopOins, 6) IKCTPAKIIHS, B) KOATryJsiiusl, T') proramus.

Kakwue aHrOHBI B HANOOJIBIIIEM KOJTMYECTBE OOHAPYKUBAIOTCS B MOpcKoii Boje: a) Cl, 6) F,
B) SO4%, 1) NO3". Beibepute 2 BapuaHTa OTBETA.

['e B OBITY 4eIOBEK UCIIONIB3YET KaaMuUii?

Kakue BemecTBa B 00JIbII0OM KOJIMYECTBE HAXOATCS B MOPCKOM BOZIE: @) XJIOpUA HaTpus, 0)
xJiopuJ 6apusi, B) HUTpAT Maruusi, I) HUTpat HaTpus. Beibepute 1 Bapuant orsera.
KatnoHoB kanbliys 00JbIle COEPKUTCS B: a) MOPCKOM BOJie, 0) MpEecHOM BOJIE.

Ha3zoBuTe OCHOBHOI MCTOYHHK IOCTYIUICHUS B BOAY CYJIb(AaTOB.

DJEeKTPUYECKHU 3apsKEHHbBIC YaCTULIBI, 00pa3yIoIIuecs MpH MOoTepe UK MPUCOeTUHEHUN
AIIEKTPOHOB (WJIM APYTUX 3aPSDKEHHBIX YaCTHUI[) aTOMaMH WU TPYTIaMHi aTOMOB,
HA3bIBAIOTCS: @) aTOMBI, 0) KBapKHU, B) HOHBI, I') MOJIEKYJIbl. BeiOepute 1 BapuaHT oTBeTa.
[Touemy npupoHas BoJa UMEET OKPACKy OT KOPUUHEBO-0ypoii B 00J10Tax 0 3€J€HOBATOM
B PEYHBIX U 03€pHBIX Bojax. Kakne coennHeHms 00yciaBinBaroT ee?

[TonmoxxuTenbHO 3apsKEHHBIN MOH HA3bIBAIOT: a) aHWOH, 0) KATHOH, B) KBapK, T') HEUTPOH.
Bri6epute 1 BapuaHT oTBera.

[Touemy Hanbose€ YYBCTBUTEIbHBI K 3aTPSA3HEHHIO 10/13eMHBIE BOJIbI? C 4eM 3TO CBS3aHO?
OTHOCHUTEBHBIE KOHIIEHTPAIIMA OCHOBHBIX HOHOB MOPCKOM BOJBI BO BCEX OKEaHAX 3eMJIH
OTJIMYAIOTCS: a) HEITOCTOSIHCTBOM, 0) IOCTOSIHCTBOM, B) 3aBUCAT OT KIIMMAaTHYECKUX
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YCIIOBHH, T') €KEIHEBHO U3MEHSIOTCS B 3aBUCUMOCTH OT €S TEIbHOCTH TMIPOOHOHTOB.
Bribepute 1 BapuaHT oTBeTa.

KatroHnoB HaTpus 6oJiblie COEPKUTCS B: @) MOPCKOM BoJie, 0) IPECHOM BoIE.
[TpucyrcTByer sn B ruapochepe kpemuuii? Eciau na, To oTkyaa 6epercs?

W3Mmensiercs 1 coepKaHue pa3INyHbIX BEIECTB B IPECHBIX BOAAX B 3aBUCUMOCTHU OT
MECTOITOJIOKECHHS BOZI0EMa: a) 11a, 0) HeT.

Ha3zoBute Tpu MCTOUHMKA YIIIEKUCIIOTO ra3a B rujpocdepe.

PTyTh ¥ KanMuii OKa3bIBAIOT AEWCTBUE HA OPIaHU3M YEJIOBEKA: a) OpakKEHUE HEPBHOMI
CHCTEMBI, 0) MOpaXKeHHEe ONOPHO-JBUTaTEILHOTO aMlapara, B) pa3pyleHre KOCTeH, I)
o0miee oTpasistoliee aerictsue. Boibepure 1 BapuaHT oTBeTA.

MaccoBast KOHIIEHTpalKs KaKoro BeLeCTBa MEHbIIIE B MOPCKOM 1 IIPECHOM BOJE: HAaTpUs
WU Kasusi?

Yro xapakTepusyeT BOJOPOIHBIN IIOKa3aTeNb BO/IbI?

Pazoen 2. Xumusn numocgeput

[Touemy onacHa oTKa4yka BOJbl U3 TOPHBIX BbIpaboTok? Kakue npo0iemsl npu 3TOM
oOpa3ytotcs?

KakoBa xumudeckas popmyna meau?

KakoBa xummueckas ¢popmyia cepedpa?

Kakoe BemiecTBo B 3¢MHOI KOpe nMeeT XuMu4deckyto popmyiny FeSO4?

Kto nan Ha3BaHMe KilapKaM 3JIEMEHTOB?

Oxka3bIBaeT JIM BIUSHUE KIMMAT Ha IPOIIECCH] BBIBETPUBAHUSA?

Mo2xeT 11 nepeBbInac CKoTa cTaTh IPUUYUHONW TEXHOTeHHOM 3po3uu nous? Eciu na, To
nouemy?

Hanuune kakux oTpuLaTenbHO 3apsKEHHBIX HOHOB HEOOXO0AUMO Ul IPOTEKaHUS PEaKLUU
Pa3oKEeHUsl CUIIMKATOB B 3eMHOI kKope? B cocTaB Kakol KUCIOTHI OHU BXOAAT? a) cyibdat-
HOHBI, CepHasi KUCI0Ta; 0) KapOOHAT-UOHBI, YTOJIbHAS KUCIIOTA; B) HUTPAT-UOHBI, a30THAsI
KHCJIO0TA; T') XJIOPU-MOHBI, COJISIHAsL KUCII0Ta

HazoBute xumuueckyto Gopmyity 30J0Ta.

N3 kakux XMMHUYECKUX COECIUHEHUI 00pa3oBaHa BEpXHSS MaHTHs 3eMiIn?

Kakoii U3 H30TONOB CBUHIIA HanboJIee pacIpoOCTpaHeH B 3eMHO# kope: a) 1% Pb, 6) 198 Pb, B)
206 Pb, l") 208 Pb?

Hanummre xuMndeckyro ¢popMyiy OKCHa MarHus

Kak Ha3pIBaeTcs MEXaHUYECKUH TPOILECC, B PE3YJIbTAaTE KOTOPOTIO MOPO/Ia pa3MellbyaeTcs
JI0 4aCTHI] MEHBIIIEro pa3zMepa 06e3 CyIeCTBeHHbIX U3MEHEHNH B XUMHUECKOM COCTaBe?
Jedunsiuust — 370 a) BeTpoBas 3po3usi, 0) BoAHAas 3p0o3Hsl, B) MUKpOOHOJIOTHUYECKas 3po3us, T)
XUMHYECKast 3po3usi MouB?

Kakoe BemiecTBo oOpa3yercs U3 aHOPTUTA B XO/I€ MTPOLIecCa BBIBETPUBAHUS: ) AaHOPTETHT;
0) reTuT; B) KAOJIMHUT; T) aHOJMHUT?

Kaxoe siipo 3emiun sBISIETCS O MPEATIONOKESHHIO KUIKUM: a) BHEITHEee, 0) BHyTpeHHee?
Kak Ha3bpIBaeTcs poliecc BHIBETPUBAHMSI, IPUBOASALINI K 00pa30BaHUIO HOBBIX BEILIECTB
O[] IeCTBHEM BJIarM U HEKOTOPBIX ra30B, pa3pyLIAOIINX MUHEPAIbI?

Oxka3bIBaeT JIM BIUSHUE COCTaB MAaTEPUHCKUX MOPOJ] Ha CKOPOCTh BBIBETPUBAHUSA: a) 11a, 0)
HeT?

SIBnsieTcs U 3aUSTMBaHKE BOJIOEMOB TIOCTIEICTBUEM dPO3UH TIOYB: a) 11a, 0) HET

Kommiexc Mep Ju1st MOBBIIIEHUS TI0IOPOIHS 3eMeNb UM OOIIETo 030POBICHUS
MECTHOCTH Ha3bIBaeTCA: a) Apo3usi, 0) Aedasaius, B) METHOpAIs, T) Jerpaaanus?

VY kakoro BeliecTBa 3Hau€HUE KJIapka 0oJjbllie: a) Melb, 0) peHUH, B) ypaH, ') aIlOMUHUH, 1)
30510TO?

['e 06bIYHO B IPUPOJIE MOXKHO BCTPETUTH reTutT? Kakoro 1sera nokpsiTHe oH 00pasyer?
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K 6roGuIbHBIM 3JIEMEHTaM COTJIaCHO T€OXMMHYECKON Kaaccu(UKaIuu oTHOCSTCs: a) L, 0)
Sr,B) N, r) He?

Kaknumu cBolicTBamMu 00J1a/1a€T OKCHJT JTFOMUHHMS: @) KUCIOTHBIMH, 0) IIETOYHBIMH, B)
amQoTepHbIMU?

KakoBa xumuueckast popmyia ceneHa?

Kakune 6akTepun KaTaM3upyIOT pEeakuio OKUCICHNUS JKere3a 0 reTuta?

Penkumu Ha3bIBAIOT 3JIEMEHTHI, 3HAYCHUS KJIAPKOB KOTOPBIX MeHbIe: a) 0,1; 6) 0,01; B)
0,001; 1) 1%.

Kak Ha3bpIBaeTCs BEMICCTBO B 3¢MHOM Kope ¢ xumuueckoit popmyioit CaAl2Si>Og?

Kakyto xumuueckyro Gpopmyiry umeet hopcreput?

Kaxkoe BemiecTBo B 3¢eMHOM Kope umeeT Xxumuueckyro dopmyay Na,CO3?

W3 nepeunciIeHHbIX XUMHUECKUX AJIEMEHTOB YKaXHUTE 3, KOTOPbIE BCTPEYAIOTCS B 36MHOU
Kope B HanOoJbieM koiauuectBe: a) Kr, 6) B, B) Zn, r) O, 1) Fe, ¢) Si, ) Au, 3) S, u) Ar
KakoBa xumuueckast popmyia JuTus?

Kak Ha3piBaeTcs cpeiHee 3HaUCHHE OTHOCUTENILHOTO COACPKAHMS XUMUYECKUX AIIEMEHTOB
B BEPXHEM CJIO€ 36€MHOM KOpBI?

Kak Ha3zpiBaeTcs mpolecc pa3pyuieHus: HOYBEHHOT0 MOKPOBA U CHOCA €ro YacTHUIl TOTOKaMHU
BOJIbI UJTK BETPOM?

SIBisieTcst M BEPOSTHOCTH (OMACHOCTD) MBUIBLHBIX Oypb MMOCIEICTBUEM 3PO3UH MOYB: a) 14,
0) Her

HazoBute ciocoObl, KOTOPEIMH MOKHO IIPEIOTBPATUTH IPO3UIO TIOYB.

KakoBa xumudeckas popmysa acrtara?

[Ton BO3aECTBIEM CETBCKOXO3MCTBEHHOM U MTPOMBIIIJICHHON ASITENFHOCTH YEJIOBEKa
9PO3us OUB MPoUcXoauT ObicTpee B: a) 10-50 paz; 6) 50-100 pas; B) 100-500 paz; r) 100-
1000 pas.

Kaxoii U3 M30TOIOB KHCIOPO/a PacpoCTpaHeH B 3eMHOit kope: a) 40, 6) 0, ) 160, r)
0?

OCHOBHBIM COeTMHEHHEM, 00pa3yIoNIM JIUuTochepy SIBIsIeTcs: a) PeppoCcHIuKar; 0)
AITIOMOCHJIMKAT; B) TUAPOCUIIUKAT; T') CEPOCUIUKAT?

K atMo(uIbHBIM 3JI€MEHTaM COTJIACHO TeOXUMHUECKOHN Kilaccu(UKaIMu oTHOCATCs: a) Li,
6) Sr,B) Ar,1) S

PacninaBneHHoe BeiecTBO B riyOMHaX 3eMJId Ha3bIBaeTcs: a) MaHTHs; 0) MarMa; B) JlaBa; I')
CUJIMKATBI?

Kaxoif 13 H30TOIOB MarHus HanboJjIee PacIpocTpaHeH B 3eMHoit kope: a) 22 Mg , 6) 24 Mg,
B) 2’ Mg, 1) ¥ Mg?

Kakwne mo4BsI mpeo0rajaroT Ha 3eMHOM IIIape B IMPOIIEHTHOM COOTHOIIICHHH: a)
aApKTUYECKHE U TYHJPOBBIC; 0) KAIITAHOBBIE; B) YEPHO3EMBI; T') MOA30JUCTHIE.

KakoBa xummuueckast popmysa constHOH KUCTOThI?

Pazoen 3. Xumusn ammocghepul

Kak usmensercs reMreparypa Bo3ryXa ¢ BbICOTON?

Kakoii cioit armocdeps! pacnonoxeH Ha BoicoTe 10-50 km?

[ToBbIIeHHE COMEPKAHMS KAaKOTO ra3a B aTMoc(epe MPUBOIUT K TapHUKOBOMY 3 dekTy?
Kakoe BausHue okaspiBaeT CO Ha AbIXaTEIbHYIO CUCTEMY UYEJIOBEKA U 3peHUE?
Kakoii ra3z o6pasyercs npu OKMCICHUH TOILIMBA B YCIOBHIX HEAOCTaTKa Kuciaopoaa’?
Yro mpencrasisieT co00i aspo30ib B HUKHUX CIOSAX aTMochepbl?

Kaxkoe BemiecTBo 00pa3yeTcst Ipu OKUCICHUH MOHOOKCHIA a30Ta?

Kakoro 13 nepednciaeHHbIX ra30B B KOJIMYECTBEHHOM COOTHOLLIEHUH MEHBIIE BCETO B
tporocepe: N2, Oz, Oz, Ne, He?

Ha xakoii BbIcOTe pacnonararoTcs ciiou sk30chepni?

J1o KaKoii BHICOTHI COOTHOIIEHHE a30Ta U OCTAJIbHBIX Ta30B MPAKTUYECKH HEU3MEHHO?



11. Kak Ha3bIBaeTcs ra3 ¢ XumMuieckou popmyroit Kr, conepxaruiicss B atmocepe?

12. Kakoe He00X0AMMOE yCIOBHE JOJKHO OCYIIECTBISATHCS ISl PEAKIIMU AUCCOLUAIIH
MOJICKYJISIPHOTO KUCJIOPOa U MPEBPALCHHS €T0 B 030H?

13. Yro npexacrasisia coboii nepsuaHas atMochepa? M3 kakux BEmecTB OHa cocTosa?

14. KakoBa xuMuueckasi popMmysia H3BECTHsIKA?

15. Hanmmmre npumep peakliuy BOCCTAHOBIICHUS JIIOOOTO 3arpsi3HAIONIETO aTMOCchepy
COETUHEHHUSI.

16. Kakast o6omouka arMocdepbl pactofioskeHa BhIlIe TepMocdepbl, Ha BhicoTe 50-85 km?

17. Kaxoe BemiecTBo 00pa3yeTcst IpU HACHIIIEHUN BOIBI aMMHAKOM?

18. KakoBa xumuueckasi popmyia merana?

19. Yemy paBHa cpenHsis MOJIEKYJIsIpHas Macca Bo3ayxa?

20. Kakoro u3 nepe4rcieHHbIX Ta30B B KOJMYECTBEHHOM COOTHOIICHUN OOJIBIIE BCETO B
tponocepe: Ar, CO2, Ne, He, Hy?

21. Kakas peakuus B aTMocdepe sIBIIsIeTCsl IPUYUHON ceBepHOro cusuus? Ha kakoit BeicoTe
MPOTEKAeT JaHHAs peaKius?

22. briarogapst KakoMy KOMIIOHEHTY B CBO€M COCTaBe (DPEOHBI pa3pymIaloT 030HOBBIN CI0i?
[Touemy?

23. IIpuBeauTe mpuMep SKOJIOTHIECKOM MPOOIEMBI 3arpsi3HEHHs aTMOC(EphI TI100aIHLHOTO
Xapakrepa.

24. TlpuBeaute mpUMep SKOJIOTHIECKOH MPOOIEMBI 3arpsi3HEHHs aTMOC(hEpbl pETHOHATIBLHOTO
Mmaciiraba.

25. IIpuBeauTe mpuMep SKOJIOTHIECKON MPOOIEMBI 3arpsi3HEHHST aTMOC(HEPHI JTOKAITBHOTO
Xapakrtepa.

26. Kakoro u3 nepedrcieHHbIX Ta30B MIPAKTUIECCKH He coqiepkutcs B Tporiochepe: Ar, NOy,
COz2, Ne, He, Hz, CH4, H2S?

27. Kakue peakuuu mpoTekaroT B atMocdepe ¢ AMOKCHIOM cepbl? UeM OHM OmacHbI s
OKpY’Karolleu cpeapl?

28. B KakOM TEXHOJIOTHYECKOM MPOIIECCe Ha MPEANPHUATHIX MOXKET OCYIIECTBISTHCS BEIOPOC
SO B atmocdepy? IlpuBenuTe COOTBETCTBYIOIIEE YPABHEHHE PEAKIUU.

29. Yem oTimyaroTCs GUIBTPATOPHI OT MOTIIOTHTENEH?

30. Kak u3meHseTcst I0THOCTh aTMoc(hepsl ¢ BHICOTON?

31. Ha3oBUTE 2JI€MEHT, COJIepIKaIIHiics B Tporocdepe, ¢ XuMudeckoir popmynoit Xe.

32. Kak Ha3bIBaeTcs ciioif aTMocepbl, pacroiaratoluiics Bolie Tpornocdepsl, HO HUXKE Me30-
U TepMochepbl?

33. Hanumunre XMMHUYECKYIO peakinio o0pa3oBaHus B atMocepe o3oHa? Ha kakoil BeicoTe 3TO
IPOUCXOUT?

34. HanumunTe XMMHUYECKYIO PEAKIINIO, COOTBETCTBYIOIIYIO MTPOIECCY pa3pyIIeHUs MaMITHUKOB
APXUTEKTYPHI O] BO3/ICHCTBHEM KHUCIOTHBIX JOXKIEH.

35. YUro npencrasinseT coboit cmor?

36. Kak Ha3pIBaeTcs BemecTBO ¢ xumuueckoi opmynont HF. Kaknmu xumudeckumu
CBOMCTBaMM OHO o0agaer?

37. Kak m3meHsercs naBieHue B armochepe ¢ BICOTOH?

38. K yeMy npuBOJIUT KOHTAKT 030HA C METAJIAMHU, YTO MIPOUCXOJIUT B pe3yJibTare ee?

39. MoryT Jii coJiep>KaThCs JIM B COCTaBE CMOT'a OKCHIBI a30Ta?

40. Yro mpeacTaBisAioT co00i KaTaauTHYeCKUe KOHBEPTOPHI, yCTaHABIMBAEMbIE Ha
aBTOTPAHCHOPT?

41. Kaxoe npouentHoe cootHomeHne N2 B coctaBe Bo3tyxa?

42. HanmummTe peakiuio 00KUra H3BECTHSKA TP MIPOU3BOJICTBE CTPOUTEIHHBIX MAaTEPHAIIOB.
Yro obpasyercs B pe3yabTare? B uem 3aximouaercs omacHOCTh ISl OKPY KatoIeH cpeabl?

43. Kakne XMMHYECKHE JJIEMEHTHI COCTABIISIFOT CaMble BEICOKHE CIION aTMOC(EphI U
pacceuBaroTCsi B KOCMHMYECKOM IIPOCTpaHCTBE?



44. B cBsi3M ¢ 4eM IIPOU3OIILIO BHIOM3MEHEHUE TIEPBUYHONU aTMOC(HEPHI B CTOPOHY
COBPEMEHHOM KUCIOPOAHOU?
45. HazoBuTe 3J1€eMEHT, coepKaliuiics B Tporochepe, ¢ xumuueckon popmyion He.

3agaum a1l CAMOCTOSATEILHOI0 pelieHnus

PA3JIEJI 1. XUMUA TUAPOCDEPHI

1. Onpenenute CyYTOYHBIM pacxoa XJjiopa Ha XJIOpPUPOBaHHME BOAbI B Topoie ¢ 1 MJH.
JKUTENEH, €CIU IPUHATH, YTO PAcX0Jl BOAbI Ha ueoBeka 350 J1, a HopMa pacxona xjopa 2-107 r/u.
Otser: 70 k.
2. KakoBa MuHMMallbHasg CyMMapHas Macca KaKJOro M3 MEPEYUCIICHHBIX METaJIOB, KOTOPbIE
MOTYT €XKEIHEBHO IIPOXOIHUTH 4Yepe3 TOPOACKYI0 CETh BOAOCHAaOMkeHMs MomHocThio 1:107 a1 B
JIeHb, €CJIM KOHIICHTPAIUS STUX METAJJIOB HE JOJIKHA MPEeBbIIaTh: UHKA - 5 mMr/a, kaamus - 0,01
Mmr/Ja, maprasua - 0,05 mr/a, meau - 1 mr/a.
Otser: 50; 0,1; 0,5; 10 xr.
3. CKOJIBKO 11 MOPCKOW BOJBI HYXKHO 00paboTtarh, 4ToOBI TonyuuTh 108 Kkr Opoma, eciu
xoHueHTpauus 6poma 0,67 r/kr uim 8,3-10~ Mosn/a.
Otser: 1,5-10%% .
4. B mpecHoil Boje, MpeAHA3HAUEHHOW IJIs1 BOAOCHAOKEHUS, KOHIEHTpAllMs HWOHOB KaJbLIHA
cocrapysier 2,2:10~% Mosb/a1, a KoHUEHTpanus OukapOoHar - nona pasHa 1,3-10~2 moub/a. Kakue
KOJIMYECTBA THUAPOKCHIA KablUg W KapOOHAaTa HATPUs HEOOXOIAMMBI JJISi CHIDKEHHUS YPOBHS
coJepKaHus HOHOB KallbLiUs B YETHIPE pasa, eciu Tpedyercs noarotosuts 1-107 i1 Boasl.
Otser: 583 u 240,5 kr.
5. Conepxxanne ochopa B Mopckoit Bojae cocrasisieT 0,07 r ¢pocdopa Ha 106 r Boasl. Eciiu Bech
3ToT ¢ochop Haxomutrcs B Buie (ocdaT-woHa, TO KAKOBBI OYIYT MOJISPHBIC KOHIICHTPAIUU
docdara?
Otsert: 2,3-10°% Mot/

PA3JIEJI 3. XUMUA ATMOCOEPHI

1. Arperar 1o mpou3BOACTBY CEPHOI KMCIOTHI BEIOPACHIBAET B TeUeHHE yaca B armochepy 17 m3
ra3oB (¢ (SO2)= 16 %). Ompenenute maccy okcuma cepbl (VI), BbiOpackiBaeMoro B armochepy
3a CYyTKH, M Maccy ammuadHoro noramorurens (B Buae NHs-H20), HeoOxoauMoro mist HOTIOMICHHS
ATOTO OKCHA CEPHI.

Otger: 186,5 xr; 102 xr.

2. 3a rom B Ouwocdepe B pe3yinbrare Ouosiormuecko (Qukcanuu oOpaszyercs 92 MJIH. T
CBSA3aHHOTO a30Ta, IMOTEPU €ro BCIEACTBUE JCHUTUPHU(PHUKAIUU COCTABISIOT 82 MJIH. T.
Paccunraiite, ckoIbKO 3aBOJOB C MpOU3BOAUTENBHOCTHIO 1500 T amMMmMaka B CyTKU (pakTHUECKH
MOJIMEHSIOT OMOCHHTES.

OtBer: 22 3aBoja.

3. JlepeBo Tmpu MaKCUMallbHOM HMHTEHCHBHOCTH (DOTOCHHTE3a CIOCOOHO TpPEBpPaTHTh B
yriieBobl puMepHO S0 r yriiekucioro rasa 3a cytku. Kakoit o0beM kucimopoza (H. y.) BbIIEIAET
poa 3 500 nepeBbeB 3a 3TO BpeMs?

Otser: 12,7 M*

4. Paccuuraiite, kakoBa KoHIeHTpaiuss CO B TOMENICHHH, €CIIM MPHU MPOMYCKaHWU BO3IyXa
obbemoM 2 a1 uepe3 okcuj ioaa (V) oopazosanock 0,036 mr iiona.

Otser: 3,55-107 monw/m.

5.4 TunoBble BONPOCHI K 3a4eTy
Ilepeuensv sonpocos
1. Xwumus okpyxaromieit cpeasl kak Hayka. [Ipeamer, 06bekT, meToibl. CTpyKTYpa.
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XHWMHYECKHE OCHOBBI JKOJOTMUYECKUX B3aUMOJECUCTBUU. XHMHYECKUE KOMIIOHEHTHI
abnoTuyecknx (akTOPOB U KUBOU OPraHU3M.

Xumuyeckue SKoperynaropbl. Kiaccudukanuss THUIIOB XHMHUYECKUX BO3CHCTBHIA
OpraHu3Ma Ha Cpeny.

Teopuun npoucxoxaenus BeeneHnoil. Bo3HUKHOBEHHE XUMHYECKUX 3JIEMEHTOB.
[IpupoHbIe HUKITBI 3JIEMEHTOB. DK30T€HHBIA U SHJAOTEHHBIHN I[TUKJIBI.

[lonstue o pecypcHoM 1ukie. OTIUYUTENbHBIE YEPTHl PECYPCHOTO IUKIA U
OMOTHUYECKOTO KPyTOBOPOTA BEIIECTB.

buoTtnueckuii KpyroBopot BemecTBa. A30T U €ro COeIMHEHUs, XMMUYECKHUE CBONCTBA.
Kpyrosopor asora.

buoTtnyeckuii KpyroBopoT BelllecTBa. XUMHUYECKUE CBOMCTBa Kuciopoaa. KpyroBopot
KHCIIOpO/Ia.

buoTtnyeckuit KpyroBopot BemiecTBa. XMMHUYECKUE CBOMCTBA cepbl. KpyroBopoT cephl.
buotndecknii KpyroBopoT BeliecTBa. XuUMU4eckue cBoicTBa Qochopa. Kpyrosopor
dhocdopa.

buotnueckuii KpyroBopoT BELIECTBA. YTJIEPOA U €ro COCAUHEHUs, XUMHYECKUE
cBoiictBa. Kpyrosopor yriepona.

Tokcuyeckue BMENIaTeNIbCTBA B KPYTOBOPOTHI BemiecTBa. OCHOBHBIE BUIBI M UCTOUHUKHU
3arpsi3HEeHUs OKpyskaroiei cpeasl. KomOnHnpoBaHHOE AHCTBUE TOKCUKAHTOB.
Knaccudpukanus ToKcHKaHTOB. [loHATHE 00 OpraHWMYECKHX H HEOPTaHUYCCKUX
TOKCUKaHTax. bBHOLUIbl 1 KCEHOOMOTHUKH.

Heoprannueckne TOKCHUKAHTHI B Owmocdepe. [nokcua a3ora: XMMHYECKHE CBOMWCTBA,
BIIUSTHUE HAa OPTraHU3M YEJIOBEKa.

Heopraanueckne TOKCUKAaHTHI B Orocdepe. OKCHIBI yIiiepoia: XMMHYECKHE CBOWCTBA,
BIIUSTHUE HAa OPTraHU3M YEJIOBEKa.

Heopraamueckne TOKCHKaHTBI B Omochepe. OKCHIBI cepbl: XMMHYECKHE CBOMCTBA,
BIIUSIHUE HA OPTaHU3M YellOBEKa.

Heoprannueckue TokcukanTsl B 0nochepe. CepoBomopoa. XUMHUYECKHE CBOHCTBA.
Heopranunueckue tokcukanTtel B Ouochepe. CepHas W a30THas KHUCIIOTa: CBOMCTBA,
MEeXaHU3MbI TpaHchopmaluu B 6uocdepe.

Opranudeckrie TOKCUKaHTBI B Onocdepe. MeTaH: XMMHUECKHE CBOMCTBA, 00Opa3oBaHHe
MeTaHa.

Opranudeckrie TOKCUKAHTHI B Onocdepe. DpeoHbl 1 UX XapaKTEPUCTHKA.

Opranuueckrie TOKCUKAaHThI B Onocdepe. OOmas XxapakTepuCcTUKA JUOKCHHOB.
O6pazoBanue atmocheps! 3emnu. [lepBuyHas atMocdepa 1 ee XapakTepUCTUKH.
Crpoenne atmocgepbl: OCHOBHbIE 000JIOUKH, U3MEHEHHE TeMIEepaTyphbl U JABICHUS C
BBICOTOM.

XUMHUYECKHUH COCTaB aTMOC(EPHOTO BO3ayXa.

3arps3uenue armocepsl. OCHOBHBIE KITACChI BEIIECTB, 3arps3HSIONINX aTMochepy.
3arpsizsHenue atMocdepsl. [loHATHE O eCTECTBEHHBIX M HCKYCCTBEHHBIX HMCTOYHHKAX
3arpsi3HeHus: aTMoc(hephl.

3arpsizHeHue atMocdepsl. [[0OpoIcKoi CMOT: TUTIOJIOTHS, MPOIECC 00pa30BaHMUS.
3arpszaenue atmochepsl. KucnoTHele m0kau, MexaHu3M oOpa3oBaHHsI B aTMocdepe.
BiustHre KUCTOTHBIX TOXK/IEH HA )KUBBIE OPTaHU3MBI.

3arpszuenue atmochepsl. [lapaukoBslit agdekrt. BemecTa, BpI3bIBatONINE TAPHUKOBBII
3 dexT, uX XUMHUUIECKHE CBOMCTRA.

3arpszHenue armocdepbl. PaspyiieHHe 030HOBOTO Cios. XHUMHUYECKHE BEIIECTBA,
CIOCOOCTBYIOIIME 3TOMY ITPOLIECCY.

3arpszHenue arMocepsl. XUMHUS TOIUTMBA U €r0 IKOJIOTUYECKasi XapaKTEPUCTHKA.
[Tponienypa or6opa mpod Bo3ayxa /st aHATH3A.

OU3NKO-XMMUUYECKHE METOJbl MCCIEIOBAHUSI COCTOSIHUS ~ OKpYXalolled Cpebl.
KavecTBeHHBIN 1 KOJMYECTBEHHBIN aHAIIN3.
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S7.

OU3NKO-XUMUYECKUE METOJAbl HCCIEAOBAaHUS COCTOSHUS OKpYXKaloIEeH Cpelbl:
xpomarorpadusi, Macc-CHEKTPOMETpHs, (OTOMETpUS, MOTCHIUOMETPHUS, METO]
MEYEHbIX aTOMOB U Jp.

Mertonbl OYHMCTKH BO3QyXa. BuIbl MEXaHWYECKONM OYMCTKH: TbUIEBBIE KaMeEphl,
IUKJIOHBI, QUIBTPHI, CKPYOOEPHI, bLICYJIOBUTEIIH.

MeToapl OYMCTKM BO3AyXa. OJEKTPUYECKas OYUCTKA BO3AyXa. OIJIEKTPUYECKHE
(bUIBTPBI, TPUHIIUI JCHCTBHUSL.

Mertoapl O4YHCTKH Bo3ayxa. Du3HKO-XMMHUYECKas OUYMCTKAa BO3ayXxa: abcopOrus,
azcopOIusi, KOHIEH CAIHsI.

O6pazoBanue ruapochepsl.

Boga, xummnueckue cBoiicTBa. ArperaTHbie cocTosiHUS. KpyroBopoT BOJIBI.

OcHoOBHbIE BHUJIbI NIPUPOAHBIX BOA U O0COOEHHOCTH MX cocTaBa. OCHOBHBIE KaTMOHBI U
aHMOHBI, CojiepKalluecs B BOJIE.

Hemeramnet B mpupomnbix Bomax (¢rop, dochop, kpemuuii, Oop, azor, Mon).
XHWMHUYECKHE CBOMCTBA.

3arpszaenue ruapochepsl. OCHOBHbIE HCTOYHUKH 3arps3HEHUs TUAPOChEpHI.
3arpsisHenue Tunapochepbl. XapaKTEepUCTHUKUA OCHOBHBIX KJIACCOB  3arpsi3HSIOLINX
BemiectB. HedTs u HEPTENPOAYKTHI: COBPEMEHHOE WCIIOJIB30BAaHHE M BPEIHOE
BO3J€HCTBHUE.

3arpsizHeHue rujapocdepsl. XapakTEpUCTUKU OCHOBHBIX KJIACCOB  3arpsi3HSAIOIIUX
BemiectB. Lllenounble U TsHKENbIE METAILIBI B THAPOC(Epe: COBPEMEHHOE HCIOIb30BaHHE
U BpEHOE BO3/CHCTBUE.

3arpsizHenue runpocdepsl. 3arpszHeHrne MoA3eMHbIX BoA. OpraHnyecKkrue COeIMHEHUs B
ruzpocdepe: COBpeMEHHOE UCTIOIb30BaHUE U BPETHOE BO3/ICHCTBHE.

3arpsizHenue ruspochepsl. BHOAKKYMYIISIUS 3arpsi3HSAIOMUX BEIIECTB U MUTPAIUS IO
MTUIIEBBIM [ETISIM.

3arpsisHenue  ruapochepsl.  MeTombl  OYMCTKM — XO3AWCTBEHHO-OBITOBBIX U
MPOMBIIIJICHHBIX CTOYHBIX BO/I.

CtpoeHre 1 XUMUYECKHI COCTaB TUTOC(EPHI.

I'eoxumuueckas kiaccupuKalys IEMEHTOB 36 MHOU KOPBI.

MuHepanbl U TOpHbIE MOPOABI. MarmaTtudeckue, OCaJ0uHble U MeTamMop(HuuecKue
MTOPO/IBI.

Jvokcua KpemMHHs. XUMHYECKHME CBOWCTBa. 3HaueHue B mnpupoae. CuiaMkarbl H
amroMocmiukatel. [Iporiecc oOpazoBanus. 3HaueHUE B IPUPOJIE.

IIporecchl BoIBETpUBaHMS FTOPHBIX OPOJ. OCHOBHBIE BUBI.

[Ipoucxoxnaenue, coctaB U GyHKIMH TOYBBI.

I'ymuHOBBIE U QYIBBOKUCIOTH B Mo4Be. COCTaB M CBOMCTBA I'YMYCOBBIX BEILIECTB.
3arpsizHenue auTocdepbl. OCHOBHBIE KIACChl BEIIECTB, 3arps3HSIOMIUX ITOYBEHHBIN
CJION.

3arpsizHeHue auTocdepsl. 3arps3HEHUE MOYB MECTHIMAaMU: THUIIOJOTHS MECTUIIHMJIOB,
OCHOBHBIE XapaKTEPUCTHKH, MPOOJIEMBI, CBSI3aHHBIE C IOCTYIUIEHMEM MECTULUIOB B
MIOYBY.

3arps3HeHue aurocdepsl. AHTPONOTeHHasl AEATENbHOCTh YellOBeKa M 3pO3Msl TOYB.
Buasl 5po3un. Mepsl o MpeaoTBPaLIEHUIO 3PO3UH TTOYB.

TemaTnka pedepaToB/I0KIAN0OB (AbmMepHAMUBHbIU OJ0K. 00 5-mu 6an108)

XUMHUYECKHE CBOMCTBA BEIIECTB, YYACTBYIOIIUX BO BHYTPHUBUIOBBIX B3aUMOJICHCTBUSAX
[IpupoaHbIe TOKCUHBI U SIBI.

buoreoxumuueckue UKIIBI AJIEMEHTOB M BEIIECTB. bHOTHUYECKU KPYrOBOPOT BEIIECTBA.
k161 OGMOTEHHBIX PJIEMEHTOB: MUKPO- U MaKpO- YPOBEHb.

MeTobl HHTErpaTbHON OLIEHKH BO3JICHCTBUS 3arps3HSIONIMX BEIIECTB HA OKPYKAIOIIYIO
cpeny.
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BO3HUKHOBEHHE XMMHUYECKUX DJICMEHTOB.

Boznuknosenue Beenennoit. O6pa3oBaHue 3Be3/1 U COJHEYHOM CUCTEMBI.
BosnuknoBenue 3emiu. Jluddepennmanys MaHTHH 1 00pa3oBaHue reocdep.
[TosiBnenue xu3Hu. Teopun BOZHUKHOBEHUS KU3HU Ha 3eMIIE.

. OcHoBHBIE IPOOJIEMBI, CBS3aHHbBIE C 3arPsI3HEHUEM BO3AyXa.

. PactipocTpanenue 3arps3HAIONMX BEIIECTB B aTMochepe.

. TommuBo. Knaccudukanus u o0miast XapakTepuCTHKA.

. OcHOBHBIE TIPOOJIEMBI, CB3aHHBIE C 3arPA3HEHUEM BOJIBI.

. OcHOBHBIE TIPOIIECCHI MUTPAIMH 3aTPSAZHSIONINX BEIIECTB B IPUPOIHBIX BOJAX.

. XapaKkTepuCTUKa COCTaBa CTOYHBIX BOJA. OCHOBHBIE I10KA3aTEIHM, XapaKTEPHU3YIOIINE

3arpsI3HEHHOCTH BOJOEMOB.

OcHOBHBIE MIOKA3aTENN, XapaKTEPU3YIOLIUE 3arPA3HEHHOCTh BOJJOEMOB.
OCHOBHBIE METOZBI OUUCTKH CTOYHBIX BOLI.

MeTtos! ne3uH(EKINH MMTHEBON BOJIBI.

OcHoBHbIE POOJIEMBI, CBI3aHHBIE C 3arPA3HEHUEM I1OUBBI.
OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEKUMBI [TOUB.

CriocoObl peKyJIbTUBALIUY T10YB.

AnpTepHaTuBHBIE TexHONOrMH. COlHEYHAs SHEPIreTHKaA.
AnbpTepHaTUBHBIE TEXHOJIOTMH. BeTpoBast sHepreTuka.
AnpTepHaTUBHBIE TEXHOJIOTUU. ['e0TepMalibHas SJHEPreTUKA.
DU3NKO-XUMUYECKUE METOBI aHAJIN3a B XUMHUH OKPY’KAIOLIEH CpEeNbl.
Tsoxénble MeTauIbl U UX BIMSIHUE HA OPTaHU3MBI.

IlecTUMab! KaK 3arpsI3HUTENIN ITOYBBI U BOJBI.



