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1. HazHa4yeHnne (pOHIa OLIEHOYHBIX CPEICTB

1.1. Heabro co3ganus ®OC «Xumus OKpyKarolleld Cpelpl» SBISETCS YCTaHOBJIEHHE
COOTBETCTBHS YUEOHBIX JIOCTHKCHUU 3aINTAaHUPOBAHHBIM pe3yJbTaTaM OO0y4YeHHs M TPeOOBaHUSIM
paboueil mporpaMmbl AUCHUIUINHBL.

1.2.  ®OC no gucruruimHe «XUMHS OKPYXKAIOMIEH CpeIbh» pelaeT 3a1aquu:
- KOHTPOJIb U YIIPABJIEHHUE MIPOLECCOM ITPHUOOPETEHNUS CTYA€HTaMHU HEOOXOAUMBIX 3HAHUH,
YMEHUH, HABBIKOB U YPOBHS C(HOPMHPOBAHHOCTH KOMITeTeHIIN, onpeneneHHbx B PI'OC BO no
COOTBETCTBYIOLIEMY HAIIPABJICHUIO TOATOTOBKHY;
— KOHTpOJIb (C MOMOLIbIO HAbOpa OLIEHOYHBIX CPEJCTB) M yINpaBlieHHE (C MOMOIIbIO 3JIEMEHTOB
oOpatHO# cBs3u) noctmwkeHueM nenerd peanuszanuu OIIOII, ompeneneHHBIX B BUae Habopa
o61enpodeccHOHAIBHBIX U MPO(PECCUOHATBHBIX KOMIIETEHIIUN BBIITYCKHUKOB;
— o0ecrnieyeHHe COOTBETCTBUS PE3yJbTATOB OOy4YeHMs 3ajadyaM Oyayuied npodeccHOoHalIbHON
JEsTeIbHOCTH Yepe3 COBEPIICHCTBOBAHUE TPAIULMOHHBIX METOAOB 00y4YeHUs B 00pa30BaTEIbHOM
rporecce Y HUBEPCUTETA.

1.3. ®OC pa3paboTaH Ha OCHOBAHUH HOPMATUBHBIX JTOKYMEHTOB:
— (henepasbHOTO rOCYJAPCTBEHHOTO 00Pa30BaTEIBLHOIO CTaHAAPTA BBICIIETO 0Opa30BaHMUs 1O
HanpasieHnto noarotoBku 44.03.05 Ilenarorudeckoe odpasoBanue (¢ AByMs npoduisimu
MOJITOTOBKH) (YPOBEHb OaKallaBpHara), yTBEPKJICHHBIM MMPHKa30M MUHHUCTEPCTBOM 00pa3OBaHUs U
Hayku Poccuiickoii ¢penepaunu ot 22 despains 2018 r. Ne 125;
— OCHOBHOH mpodeccnoHabHOW 00pa30BaTEeIbHON MPOrpaMMbl «BHOJIOTHS W XUMHUW», OYHOU
(dhopMbI 00yUeHUs BBICIIET0 00pa30BaHus 10 HarpaicHuio moarotoBku 44.03.05 Tlemarorudeckoe
oOpasoBaHue (C IByMs IPOPIISIMU TTOATOTOBKH);
—  mosiokeHuss O ¢opMupoBaHUK (OHOA OICHOYHBIX CPEACTB I TEKYHIero KOHTPOJIS
YCIEBAaEMOCTH, IMPOMEXYTOUYHOW U UTOroBod (TOCYJapCTBEHHON MTOrOBOM) aTTecTaluu
oOyyaromuxcst 1Mo o0pa3oBaTeIbHBIM IpPOrpaMMaM BbICHIETO 00pa3oBaHHUA —  IporpamMMmam
OakanaBpuaTa, @porpaMMmaM CHeLMalIMTeTa, MporpaMMaM  MAarucTpaTypsl, I[porpamMmmam
MOJIFOTOBKM HAay4YHO-TIEJarorn4eckux KaJpoB B aCOUpPaHTYpe — B (peaepanibHOM rocyapcTBEHHOM
OI0/DKETHOM  00pa30BaTEIbHOM  y4YpeXJeHUM  Bbicmiero  oOpasoBanus  «KpacHosipckuit
rOCYJapCTBeHHbIM menarornyeckuii yHuepcuter uM. B.II.  AcrtadneBay, yTBEp)KIESHHOTIO
npuka3oM pekropa ot 28.04.2018r. Ne 297 ().



2. IlepeyeHb KOMIeTEHIIUI ¢ YKa3aHHEM 3TanoB UX (GOPMHUPOBAHUSA B Npolecce U3YUYeHUS TUCHUIVIMHBI « XMMUS OKPYKAKOLIEN cpeabh»

2.1.

Ilepeuensb kKoMMNeTeHI Ui, HOPMUPYEMBIX B POLIECCE U3YUCHUS AUCIHUILTUHBI « XUMHS OKPY>KAIOIIEH CPeIb»:

IIK-1: CnocoGeH ocBanBaTh U MCIIOJIb30BATh TECOPECTUUCCKHUE 3HAHU U IIPAKTUYCCKHUEC YMCHHUA 1 HABBIKH B HpeHMeTHOﬁ obnacTu IIpu pCIICHUU

npodeCCHOHATBHBIX 3a/1au.

[1K-1.1: 3HaeT CTpYKTYpy, COCTaB M JUIAKTUYCCKHUE SAUHUIIBI TIPEAMETHON 00J1acTH (TPenojaBaeMoro npeaMeTa).
IMK-1.2: YMmeer ocymiecTBISATh OTOOP y4eOHOro COACpIKAHUS JUIsl €r0 pealiu3allid B PAa3IMYHBIX (GopmMax OOYYEeHUS B COOTBETCTBUH C

tpedboBanusiMu PI'OC OO.

[1K-1.3: JlemoHCTpupyeT yMeHHE pa3pabaTbiBaTh pa3iuyHble (OpMbI y4eOHBIX 3aHATUN, MPUMEHSATh METOJbl, NMPHEMbl U TEXHOJIOTUH
00y4yeHHUs, B TOM UUCIIe HHPOPMALMOHHBIE. .

2.2. OueHoYHbIE CPEICTBA

Komnerennus JIMCIUTUIMHBIL, TIPAKTHKH, y4acTBYIOIIUE B HOPMUPOBAHUH JaHHOU | THIT KOHTPOJIS OnenouHoe cpeacTBo/
KOMIIETEHIINU KNMpr
Howmep dopma
[IK-1.1: 3naer cTpykTypy, Moayib yueOHO-UCCIEAOBATEILCKON U MPOEKTHON JesATeNbHOCTH. | [IpomexyT. 1 Hrorosslil TecT
aTTecrauus
COCTaB M JAMJAKTHYecKue| YueOHas  mpaktuka.  HaywHo-uccienoBarenbckas — pabora
. _ | BBogubIit 2 Bxonuoii
€IUHULIBI MPEJMETHO# (IIOTydeHHE TEPBUYHBIX HABBIKOB HAYYHO-HCCIIEIOBATEIBCKOM | f- OHTDOITE KOHTPOJb - TECT
obnmactu  (mpemnojiaBaemMoro | paboThI). [IpousBocTBeHHAS MPaKTHKA. Hayuno- Texymii 4 Peluenue 3axay
MpeaMeTa). uccnenoBarenbekas pabota. [lpeameTHO-MeTOAUYECKUN MOYIb. | KOHTPOJIb
Mertommueckas yactb (mpouns "Bronorns"). O6pasoBarenbHpie | 1 CKYIHA 3 Otyetst 1o
Monyib KOHTPOJIb 71a00paTOPHEIM
TEXHOJIOTUM B Tpolecce o00ydeHus Ouonoruu. Pemenue paGoTam
npodeCCHOHANBHBIX 3a/a4 y4YUTENss OWOJOrMH. MeToandeckas 5 Tecr
gactb (npodpmnp "Xumwus'"). Pemenue XumMHUecKHX —3ajaad. 1IpomexyTodHbIH MrauBuRyanbHOe
KOHTPOJIb 3a/laHue
Bueypounass pabGora mo xumuu. Mertonuka oOy4YeHHS U
7 Koncnekr

BocnuTanus: Xumusi. COBpEMEHHBIE TEXHOJOTMU B XUMHUYECKOM
obpazoBanuu. IIpeamerHerii wmonyns (mpodwis "buomorus").

Anatomust 1 Mopdosiorust pacTeHui. 30010rHUsI 0€CIIO3BOHOYHBIX.




Hurtonorusa. Anatomuss u Mopdosorus yenoBeka. Cucremaruka
pacTenuii U TpuOOB. MUKPOOHOIOTHSI ¢ OCHOBAaMHU BUPYCOJIOTHH.
l'ucronorust ¢ oOCHOBaMU 3MOPHOIOTHUH. 300JIOTHUS MTO3BOHOYHBIX.
@u3nonorus 4YeloBeKa M KUBOTHBIX. DU3MOIOrUS pacTEHUM.
O6mas skomorus. I'enermka. Teopus sBomoruu. I[IpeamerHas

gacTb (mpoduis "Xumus"). O0mas 1 HeopraHu4IecKast XUMHUSL.

Heopranuueckuii cunte3. AHanutudeckas xumus. OpraHudeckas
xumus. Opranudeckuii cunrte3. buoxumus. @Ousmyeckas u
kojutonHasg xumus. llpuxnanHas xumusa. XuMHS OKpyXKaromen
cpenpl.  YueOHas  mpaktuka. [IpeamerHo-conmeparenbHasd,
BbIe3/IHass, TmoneBas (mo mpodwiaro  buonorus).  YueOHas
(o3HAKOMHUTENbHAS) TMpaKTHKAa ((PU3UKO-XUMHUYECKHE METOJIbI
aHanu3a). YdeOHas (MPOEKTHO-TEXHOJOTUYECKAs) TMpaKTHKa
(npuknagHast XUMUS). IIpon3sBoaCcTBEHHAA IIPaKTHKA.
[lenarornueckass  mpaktuka (mo  mpodumo  buomorus).
[lenarornueckas npaktuka (rmo npopuiaro Xumus). Craxepckas
npaktuka (mo mpodwio buonorus). IlpeaMeTHO-TIpaKTUYECKUN
MOJTYJIb. AKTyaJlbHbBIC POOIEMBI €CTECTBEHHOHAYYHOTO
oOpazoBaHus. XHUMHUS XMHOMIHBIX M  BBICOKOMOJEKYJISPHBIX
coequnenuil. Uctopusts xumuu. OCHOBBI y4eOHOH JeATEIbHOCTH
cTyaeHTa. KoMIOHeHTh! MIKOJIBHOTO OHOJIOrMYECKOTO CO/IepP KaHUS

oOpaszoBanms. [loneBas mpakTUKa IO CHUCTEMATHKE PACTEHUM.




IloneBas IMpakKTUKa II0 300JIOTMH M SKOJOI'MH. HpaKTI/IKa 110

Ilenarornueckas

(13.1)

XHUMHUYCCKUE METOJbI aHaJlku3a PacueTHrie u OKCIICPUMCHTAJIbHBIC

BKCHepHMeHTaHBHOﬁ XUMHU. IIpaKTUKa.

ONEeKTUBHbIE JUCHUUIUIMHBL (Moxynu) 1 dusuxo-

3a1a4u B KypC€ XUMHUU

OnektuBHBIE aucHuIUMHEBL (Moaynu) 1 (I9.1) IlpakTudeckas
owosorusi B oOpa3zoBaHmu Metonbl opranuzaruu  HUP 1o
Oouonoruu co ImkoilpHUKamMu IloAroroBka Kk crmade u caada
rOCYJIapCTBEHHOI'O0 3K3aMEHa BBINONHEHNWE W 3allMTa BBIMTYCKHOU

KBaJTM(PUKAITMOHHON pabOTHI

ITK-1.2: Ymeer
OCYILECTBIATh oT6op
y4eOHOro CcoAep KaHMs IS
ero peanu3anuu B
Pa3IUIHBIX dopmax
00y4eHUs] B COOTBETCTBHU C

tpedoBanusiMu OI'OC OO.

MOI[y.TIB yqe6H0'HCCHCHOBaTCHLCKOﬁ 151 HpOCKTHOﬁ ACATCIIBHOCTHU

VYueOHas IMpaKTUKa Hay‘lHO'I/ICCJ'ICI[OBaTeJ'ILCKaSI pa60Ta

(moiy4yeHWe NEpPBUYHBIX HABBIKOB HAay4HO-HCCIIEA0BATEIbCKOM
paboThl) IIpownsBoacTBEHHAS MpaKTUKA Hayuno-
uccnenoBarTenbckas pabora IlpeameTrHo-MeToAMUYECKHI MOAYIb
Mertoanueckast yacth (npoduib "buonorus") OOpa3oBaTenbHbIE
TEXHOJIOTUM B TMpolecce oOyueHuss Ouosnorun  Pemienue
npodeccnoHaNbHBIX 3a7a4  yuuTens Ouonorun MeTtoaudeckas
gacte (mpodpunp "Xumus") PemieHne XMMHUYECKUX — 3a/1a4

Bueypounas pabora mno xumuu Meroauka oOydeHUS W

IIpomexyT. Hrorosslii Tect
aTTecTanus
Boanbrit Bxomnoi
KonTpons KOHTPOJIb - TECT
Texymmit Pemienne 3agau
KOHTpPOJIb
Texymmit OTueTHl o
KOHTpPOJIb 1a00paTOPHBIM
pabotam
Tect
IIpomexyTOUHBIN NunuBunyansHOE
KOHTpPOJIb 3a/1aHNe
Koncnekr




BocnuTaHus: XuMusi COBpPEMEHHbIE TEXHOJOTMM B XHUMHYECKOM
obpazoBanuu IIpenmernsiii  mMonyns (mpodwmns  "buonmorus")
Anatomusi 1 MopdoJorus pacteHuil 300J0THsI 0ECTIO3BOHOYHBIX
Mutonorus AnatoMuss U Mopdoiorus uenoBeka Cucremaruka
pacteHuil u rpu6oB MHKpPOOMOJIOrHsl C OCHOBAaMHM BUPYCOJIOIMU
l'ucronorust ¢ OCHOBaMU AMOPHOJIOTUU 300JI0THSI TTO3BOHOYHBIX
@usnonorus 4YeloBeKa M JKUBOTHBIX DU3MOIOTHS pacTeHUMH
O6was sxonorust I'eneruka Teopus sBomtonun IlpeamerHas yactb
(mpodpunp  "Xumusa") OOmas u  HeopraHudeckas XUMHSA
Heopranuueckuii cunre3 AnHamutuueckas xumus OpraHuudeckas
xumust  Opranuueckuid cuHTe3 buoxumus @usnyeckas Hu
kommouaHas xumusa [lpuxiagnas xumus XuMHs OKpyXKarolei
cpenbl  YuebHas  mpaktuka  IIpeamerHo-conepiarenbHasd,
Bble3/IHast, ToneBass (mo mpodwmo  buomorust)  YueOHas
(o3HaKoMHTENbHAS) MpaKkTUKa (PU3MKO-XMMUYECKUE METO[IbI
aHanu3a) YdeOHas  (MPOEKTHO-TEXHOJIOTMYECKas) MpaKTHUKa
(mpukagHast XUMHUSA) [IponsBonacTBeHHas IIPAKTHKA
[legarornueckass  mpaktuka (mo  mpodwio  buomorus)
[legarornyeckas npaktuka (mo mpodumo Xumwus) Craxepckas
npaktuka (rmo npodumo buonorus) IlpeamerHo-mpakTHYecKHi
MOJYJIb AKTyasnbHblE poOIeMbI €CTECTBEHHOHAYYHOT'0

O6p330BaHI/I$I Xumus XUHOUJHBIX HW  BBICOKOMOJICKYJIAPHBIX




coenuaennii Mcropust xumuu OCHOBBI YYEOHOU JESITCIBHOCTH
cTyneHTa KOMIIOHEHTBI MIKOJIBHOTO OMOJOTHYECKOTO COACP KAHUS
obOpazoBanus IloseBas mpakTHKa IO CHUCTEMATHKE PACTCHHIA
[ToneBass mpakTuka 1O 300J0TMM W dkojormm [IpakThka MmO

XUMHNHU Hez[aromqecxaﬂ

9.1)

XHUMHUYCCKUE MCETOJbI aHaJIu3a PacueTHrie u OKCIICPUMCHTAJIbHBIC

SKCHepI/IMCHTaHBHOﬁ IIpaKTHUKa

ONEeKTUBHbIE JAUCHUIUIMHBL  (Moxynu) 1 dusuxo-
3ala4yi B Kypce XMMHUU OIEKTHUBHbIE AMCHMIUIMHBI (Momynu) 1
(12.1) [IIpaktuueckass Ouonorus B oOpa3oBaHuu MeTObI
opranuzanuun HUP no 6uonoruu co mkonpHuKamMu [loaroroska k
claye W clada TroCylapCcTBEHHOIO SK3aMeHa BrpimonmHeHue u

3aIUTa BBITYCKHOM KBATU(DHUKAITMOHHON pabOThI

ITK-1.3: JemoHCcTpHpYyeT

YMEHHE pa3pabaThIBaTh
pa3iInyHbIe (hopMbI
y4eOHBIX 3aHATUH,
MIPUMCHSIT METO/TBI,
NpUEMBl W TEXHOJIOTHH
oOydeHus, B TOM 4YHUCIE

MH(pOPMAaIOHHEBIE.

@opMHpOBaHNE ECTECTBEHHOHAyYHOM TI'paMOTHOCTH Moaynib
y4eOHO-UCCIIEeI0BATENLCKON M MPOEKTHON NIEATEILHOCTH YueOHas

IIpaKTUKa Hay‘IHO'I/ICCJ'IeI[OBaTCJ'ILCKa}I pa60Ta (HOHy‘IeHI/Ie

NEPBHUYHBIX HaBBIKOB HaquO'HCCHCHOBaTCHBCKOﬁ pa6OTBI)

IIpousBoncTBeHHas npaktuka HaydHo-uccienoBarenbckas pabota
Mopayns 1m0 (GOPMHUPOBAHUIO YHHBEPCAIBHBIX I€JarOTHYECKUN
komnereHimii (Texnomapk) IlpeamerHo-MeToAMUECKUl MOAYIb
Mertoanueckast yacth (npoduib "buonorus") OOpa3oBaTenbHbIE
TEXHOJIOTUU B O6uonorun  Pemenue

mpouecce  00y4deHHs

ITpomexyT. Hroroseiii TecT
aTTecTanus
BBoausiit Bxonnoii
KoHntposns KOHTPOJIb - TECT
Texymmit Pemienne 3agau
KOHTpPOJIb
Texymmit OTueTHl o
KOHTpPOJIb 1a00paTOPHBIM
pabotam
Tect
[TpomexyTOUHBIN NunuBuayansHOE
KOHTpPOJIb 3a1aHue




npodecCHOHANBHBIX 3a7ad  yduTens Ouosiorun Mertoauueckas
gacte (mpodpwmip "Xumua') PemeHune XMMHYECKHX — 3ajad
Bueypounass pabora mno xumuu Meroauka oOydeHUS W
BocnuTaHus: XUMuUsi COBpPEMEHHbIE TEXHOJOTMM B XHUMHYECKOM
obpazoBanuu [IpeamerHbiii  Moayns (mpoduns "buomorus")
Anatomusi 1 MopdoJorus pacTeHuil 300J0THsI 0E€CIIO3BOHOYHBIX
utonorus AnatomMusi U Mopdoiorus uenoBeka Cucremaruka
pacteHuil U rpu6oB MHKpPOOHOJIOrHsl C OCHOBAaMHM BUPYCOJIOIMU
6ecrio3BoHOUHBIX [{uTonmorust AHaToMusi 1 MOp(OJIOTUS YeIOBEKa
CucremaTtnka pacteHuil U rpuboB MukpoOHOJIOTHS C OCHOBaMHU

BUPYCOJIOTHH

KoMMOHEeHTBl ~ IMIKOJBHOTO  OHMOJOTHYECKOTO  COJepKaHUs
obOpazoBanus I[loseBas TpakTHKa [0 CHCTEMAaTHUKE pPACTCHUI
[TosleBass mpakTHKa IO 300JIOTHM W JKoJormd lIpakTmka 110
AKCIIEPUMEHTAIbHOU XUMHH [Tenarornueckas MIpaKTUKa
OnekTuBHble aucuuiUmebl  (Momynmu) 1 ([D.1) Dusuko-
XUMHYECKHE METOJbI aHaiu3a PacueTHbIe M IKCIIEPUMEHTAIBHBIC
3aladyd B Kypce XHMMHUU OJIEKTHBHbIE IUCHUIUIMHBL (Moaynu) 1
(12.1) [IIpaktuueckass Ouonorus B oOpa3oBaHuH MeTObI
opranmzanuu HUP mo 6uonorun co mkonsHuKaMu [loaroroBka k
clade W clavya TOCYJAapCTBEHHOTO JK3aMeHa BEITIOTHEHWEe W

3alUTa BBITYCKHOW KBAIU(PUKAITMOHHON pabOThI

Koncnexkr
BBoaurnrii Bxonuoii
KoHntpous KOHTPOJIb - TECT
Texymmit Pemenue 3agau
KOHTPOJIb
Texymmit OTtyeThl 1o
KOHTPOJIb 71a00paTOPHBIM

pabotam

Tect
[IpomexxyTouHbIN NuauBunyansHoe
KOHTPOJIb 3aJaHue

Koncmoekr




3. ®oH/ OLCHOYHBIX CPEACTB AJIsl IPOMEKYTOUYHOM aTTecTAlNu

3.1. ®oHaBl OICHOYHBIX CPEACTB BKIIOYAIOT: BOMPOCHI K 3a4eTy M0 AUCHHUIUIMHE «XUMUS
OKpYJKaloIeW Ccpeapl»; 3aJayd 1O JIUCHUILNIMHE «XUMHUS OKpYXKalolmeh cpeabl», TECThl IO

JTUCIUTIINHE «XHUMHS OKPYKAIOIICH CPEIbI».

3.2. O1ieHOYHBIE CpeaICTBA

3.2.1. Ouenounoe cpeactBo Ne 1 «Bompockl K 3K3aMeHYy MO IUCIUIUIMHE «XUMUS OKpYKarolen

cpeab»

Kputepuu onenuBanus no oneHouyHoMy cpeactBy Ne 1 — Mtoroselii Tect

®opmupyemelie | [IpoaBuHyTHII ba3zoBbIit ypoBeHb | IIoporosslii ypoBEeHb
KOMIIETECHIINHT YPOBEHb chopMupoBaHHOCTH | CHOPMUPOBAHHOCTH
c(hOpPMUPOBAHHOCTH KOMIIETECHIIN I KOMIIETEHIIU I
KOMITCTECHITUH
(87-100 6amtoB) (73-86 6amnoB) (60-72 6amioB)*
OTJIMYHO/3aYTEHO XOpOIII0/3a4TEHO YIOBJIETBOPUTEIIbHO/3a4TEHO
IIK-1.1: 3Haer OO0yuaromuiics Ha OO6yuaromuiicst Ha OO0yuaromuiics Ha TOPOTOBOM

CTPYKTYpY, COCTaB

IMPpOABHUHYTOM YPOBHC

0a30BOM ypOBHE

YPOBHE 3HACT CTPYKTYPY,

U TUJAKTUYECKHUE 3HaeT CTPYKTYpY, 3HaeT CTPYKTYpY, COCTaB U JUJIAKTUYECKUE
€IUHUILIBI COCTaB U COCTaB U €/IMHULIBI TIPEAMETHON 00J1acTH
IPEeIMETHOM JUJIaKTUYECKHe JUTaKTUYECKHE (mpernosaBaeMoro npeameTa).
obsacTu €IMHULIBI €IMHULIBI
(mpemogaBaeMo TO | MPEIMETHOM 00JacTh | MpeAMETHON 00IacTH
peaMeTa). (mpernogaBaeMoro (mpemogaBaeMoro
npeaMeTa). npeaMeTa).
[IK-1.2: VYmeer OOyuarommiics Ha OOyuaromuiics Ha OOyuaromiuiics Ha MOPOrOBOM
OCYILECTBIISATh MPOABUHYTOM YPOBHE 6a30BOM ypOBHE YPOBHE yMEET OCYILIECTBIAT

0oTOOp yueOHOro
COJICpKaHUS JIJIs
€ro peaau3alliy B
pa3InYHBIX
dbopmax oOydeHus
B COOTBETCTBHH C
TpeOOBaHUSIMHU

dIrocC 00.

yMEET OCYIIECTBIATh
0oTOOp yueOHOro
COJICPKAHUS JJIs €TO
peanu3alyu B
pa3InYHbBIX hopmMax
oOy4deHus B
COOTBETCTBHUH C
TpeOOBaHUSIMHU

@10OC OO.

YMEET OCYIIECTBIIATh
0oTOOp yueOHOro
COJICpKaHUS IS €TO
peanu3alyy B
pa3In4HbBIX hopMax
oOy4deHus B
COOTBETCTBHH C
TpeOOBaHUSIMU

dIoC 00

0TOOp yueOHOTO CoJiep>KaHus
JUIS €T0 peain3aliuy B
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00y4yeHHs, B TOM YHUCIIe
nH(pOpMaLIOHHbIE




qrcie qrcIe qrcie
nHpopmaImon nH(OPMAIIMOHHBIE. uH(pOpMaIOHHBIE.
HBIC.

*Menee 60 6amioB — KoMIIeTeHIIUS He chopmMupoBaHa

4. ®oHA OLEHOYHBIX CPEACTB VISl TEKYIEro KOHTPOJIsSI yCIieBaeMOCTH

4.1. ®oHAbI OLIEHOUHBIX CPEJICTB BKJIIOYAIOT: TECTHI, PELUICHUE 3a/1a4, WHAUBUAYAJIbHbIE 3a/1aHNUS,
OTYET K J1abopaTopHOil paboTe, KOHCIEKTHI

4.2.1. Kpurepuu olleHUBaHUS CM. B TEXHOJOTMYECKOW KapTe pelTuHra B pabodeil mporpamme
JUCLUIUIMHBI «XUMUS OKPYXKAIOLIEH cpesbh».

4.2.2. Kputepuu OLIEHUBAaHUS 110 OLIEHOYHOMY CPEACTBY 2 — BXOJIHOM KOHTPOJIb - TECT

Kpureprn onieHuBaHwMsI KosmdecTBo 6ayuioB (BKIJIaJ B pSUTHHT)
ITpaBunbpHBIX 0TBETOB - 10 2

[TpaBuaBHBIX OTBETOB - 15 3

ITpaBunpHBIX 0TBETOB - 10 4

[IpaBUIIBHBIX OTBETOB - 25 5
(MakcUMaJIbHBIN Oan)

4.2.3. Kputepuu olleHHBaHUS M0 OIIEHOYHOMY cpeacTBY 3 - OtueT mo 1abopaTopHbIM paboTam

Kpurepun oneHuBanus KonmgecTBo 6ayuioB (BKIJIaJ B pEUTHHT)
BrinonHenue Bce paboThl COTIacHO 1

UHCTPYKLUU

[IpoBenen ananus, pacueTsl, JaHbI 1

OTBETHI HA BOIIPOCHI

BepHo copmynnpoBaHbl BEIBOBI 1
MaxkcumanbHbIH 0an 3

4.2.4. Kputepun olleHHBaHUS 110 OLICHOYHOMY CpeACTBY 4 - Pemienue 3agau

Kpurepun onienuBanust KonuuectBo OamioB (Bkiaja
B PEHTHHT)

BepHo pelieHs! Tpy 3a1a44 U3 AECITH 1
BepHo penieHs! nsTh 3a/1a4 U3 A€CATH 2
BepHo perienbl ceMb 3a/1a4 U3 1€CATH 3
MakcumanbHbIN 0amt ( JecsaTh 3a/1a4) 3

4.2.5. Kputepuu olleHMBaHUs 110 OLIEHOYHOMY cpeAcTBy S5— Tect
Kpurepun oniennBanus KonnuecTBo 6annoB (BKiIa B peUTHHT)
[TpaBunibHO BeIMosHEHO 50% 3amanuit 2
[IpaBunbHO BbIOJIHEHO 75% 3amanuil 3
Maxkcumanbabii 6amt (100% 3axanmii) 3

4.2.6. Kputepun onieHMBaHMs IO OIEHOYHOMY CpelcTBY 6- MHImBHayanbHOE 3aaHUE

Kpurepuu onieHnBanmst KosngecTBo 6ayioB (BKIJIaJ B pEUTHHT)
[IpaBunbHO BemosiHeHO 50% 3aganuil 1
[IpaBunibHO BEIOTHEHO 75% 3amanuit 2
Maxkcumanbabiit 6amt (100% 3amxanuii) 3

4.2.7. Kputepuu OLIeHNBaHHUS 110 OLIEHOUYHOMY CpelCTBY 7 - KoHcnekT



Kpurepnun onennBanus

KomnuectBo 6amioB (BKiIag B
pEUTHHT)

Odopmnenue KOHCIIEKTa! BEIJICIICHUC
3aroJIOBKOB, OCJIEI0BATEIbHOCTD U3JI0KEHUS
Marepuana

1

YMeHue onpenenuTs BCTYIUIEHUE, OCHOBHYIO
4acTb, 3aKIIOYCHHE.

Hamnune BceX KOHCEKTOB JICKIIUHI

0,5

MakcuMaJIbHbINA 01

2,5

4.2.8. Kputepun orieHHBaHMS 110 OIEHOYHOMY cpenicTBY 8 — Jlokman

Kpurepuu oniennBanus KonngectBo 6aymioB (BKJIaj B pEUTHHT)

CooTBeTcTBHE COAEpKaHUs paOOTHI TEME.

0,5

CaMoCTOATEIHHOCTh BBITTOJTHEHHSI
paboTsl, r1yonHa mpopaboTKU MaTepuana,
UCIOJNIB30BAaHUE  PEKOMEH/IOBAaHHON U
CIIPaBOYHOM JINTEPATYPbI

1

HccnenoBarenbCKuil xapakrep.

0,5

JlornyHOCTH " TIIOCJIEIOBATEIIHFHOCTD
HU3JIOKEHHUS.

0,5

['paMOTHOCTh W3JIOXKEHHSI M KadeCTBO
odopmiieHUsT paObOTHI.

0,5

MaxkcuMalIbHBIA 0aJuI




5. OueHouHbIE cpeACTBA (KOHTPOJIbHO-U3MEPUTEIbHbIC MATEPHAJIBI).
Ouenounoe cpencrso Ne 1

HNTOroBblii KOHTPOJIb — TECT
1o JUCHUNINHE «XHMHA OKPYKA0LIe cpeab»
1 BapuaHT

1. CoBpemeHHast MOZI€TIb BHYTPEHHETO CTPOCHUS 3€MIIM BKIIIOYAET: a) 3eMHYIO KOPY, MAHTHUIO, SPO;
0) 3eMHYIO KOpY, MaHTHIO, BHEIIIHEE PO, BHYTPEHHEE AIpO; B) 36MHYIO KOPY, BEPXHIOI0 MAaHTHIO,
HIKHIOKO MaHTHIO, BHEILIHEE 5/IpO, BHYTPEHHEE SAPO.

2. Pagnyc 3emnu paBen 6371 kM. ['panuiia HUKHEH U BEepXHEH MaHTHH MPOXOAMT Ha TryouHe 670
KM, TPaHHUIIEW MAaHTHH M S]pa CIYXKHUT CEHCMHUECKUU paszzen, Jexamuid Ha rryoune 2900 kM u,
HAKOHEIl, TPaHMIIa BHYTPEHHEro U BHEIIHEro sifjpa MpOXOAWT Ha ryouHe 5146 km. Uemy paBeH
paauyc sinpa? a) 5701 km; 6) 3471 km; B) 1225 km.

3. Jlutoctepa, sIBISIOMIAACS BEpXHEE TBEPAOH 000JIOYKOW 3eMIIM BKIIFOYACT B ceOs: a) 3eMHYIO
KOpPY, BEPXHIOI0 U HIDKHIOKO MaHTHH, BHEIIHEE SIpo; 0) 3eMHYIO KOpY, BEPXHIOI YacTh BEpXHEU
MaHTHH; B) 36MHYIO KOPY, BEPXHIOIO U HUKHIOIO MAaHTHH.

4. OCHOBY OpPraHMYECKOrO BEIIECTBA KIIETKH >KMBOTO OpraHM3Ma COCTaBJISIFOT XHMHUYCCKHE
SJICMEHTBI, TOJYYMBIIME Ha3BaHUSA OpraHoreHbl. K HHM OTHOCHUTCS TpyIlma XHMHYECKHUX
anemenToB: a) C, N, P, K; 6) N, O, Mg, Fe; B) S, C,Na, CI; 1) C, O, N, S.

5. I'maBHBIMHE 3rieMeHTaMu Ouocdepsl sABISIIOTCS: a) ruapocdepa, arMmocdepa, pacTUTENBHBIA MU,
nutocdepa; 0) autocdepa, MOYBBI, )KHUBOE BEIIECTBO, TUApocdepa; B) KHUBOE BEIIESCTBO, MOYBHI,
ruapocdepa, Tpornocdepa.

6. Pacromoxwute dYacTum arMocdepbl B TOCIEIOBATEIFHOCTH HMX BEPTUKAJIHHOTO MOJOKEHUS,
HauuMHas OT TMOBEpPXHOCTH 3emuu: a) Tpomocdepa, Mezocdepa, Tepmochepa, ctparocdepa; 0)
ctparocepa, Tepmocdepa, Tponochepa, mezocdepa; B) Tpomnocdepa, crparocdepa, mezochepa,
TepMmocdepa.

7. Kakue ra3pl OTHOCSTCSI K MAKPOKOMIIOHEHTaM T'a30BOT0 cocTaBa aTMocdepbl? a) KUCIOPO, aphbl
BOJZIBI, BOZIOpPOI; O) a30T; KpumnrToH, okcun yriaepoma (IV); B) a3oT, KUCIOpOA, aproH; T) OKCHUI
yrnepoaa (I1), apron, a3or.

8. Ilpu xakom monsHOM cooTHomeHud CH u Oz mpu CKUTaHUM MPUPOTHOTO YITIEBOAOPOIAHOTO
TOIUTMBA TI0 HIKE MPHUBEJIECHHON peakiuu MmpoucxoauT obOpaszoBanue okcuaa yriaepona (II): CH
(tom.) + O2 — CO + H20

a) 4:5;0)4:3;8) 4:1

9. Cepnas xucnora B arMocepe o0pasyercs 1Mo peaKiiuu:
a) SO2 + H20 — H2S04 ; 6) SO2 + O2 + H2O — H2SO0s4 ; B) HoS + O2 — H2S04

10. A3oTHas kucioTa B arMocdepe o0pazyercs o Peakluu:

a) NO + H,O — HNOs ; 6) NO2 + HoO — HNO3 ; B) NO2 + NO2 + H,O — HNO2 + HNO3

11. T'maponepexcusie pagukansl (HO2 ) obpasyroresa B armocgepe nmo peakiuu: a) H202 + hv —
HO: *; 6) HNO2 + hv — NO + HO"; B) OH'+ O3 — HO2 + Oz ;1) H+ O2 — HO?'



12. O6pa3oBanue 030Ha B cTparochepe nmporekaeT no peakiuu: a) O(r) + O2(r) — O3z(r); 6) O2(T) +
H20 (r) — O3(r) + Ha(T) ; B) O2(T) + N20 (1) — O3(T) + N2(T)

13. Kmapk, kak BeJIMYMHA COACP)KAHUS XMMHUYECKHX JJIEMCHTOB B 3€MHOH KOpE O3HA4yaeT: a)
MaKCUMAJIbHOC 3HAYCHUC OTHOCUTCIIBHOI'O COACPKAHUA XUMUUICCKUX 3JICMCHTOB; 6) MUHUMAJIIBHOC
3HAUE€HUEC OTHOCHTEIBHOTO CONCPKAHUS XHMMHUYECKHX OJJEMEHTOB, B) CpelHee 3Ha4YCHHUE
OTHOCHUTCIIBHOTO COACPKAHNUA XUMUYICCKUX 3JICMCHTOB

14. B HaunGonplieM KOJHMYECTBE B 36MHOM KOpe CozlepKarcsd XMMHUYECKUE SJIEMEHTHI: a) KPEeMHUH,
JKeJe30, HaTpuil; 0) KUCIOPO, ATFOMUHUIN, MarHHUK; B) KUCIOPO/I, KPEMHHUM, aTFOMUHHUMA

15. OCHOBHOW CTPYKTYpHOH EIMHMIICH CHJIMKATOB SIBJISETCSA: a) TeTpadap; O) OKradap; B)
HCKaXXEHHBIN TETPASP

16. K mpoueccaM XUMHYECKOTO BBIBETPMBAHUS MUHEPAJIOB 3E€MHOM KOpbI OTHOCATCS: )
pacTBOpeHHe, HeHTpanu3alus, OCaxAeHue; O) TUApPOIM3, pACTBOPEHHUE, OCAXKICHHE; B)
pacTBOpeHHE, OKUCICHHUE, THAPOIIU3

17. B coctaBe BepxHell MaHTHM 3eMJin MpeoliaaeT ciaeayromias rpynna XMMUUYEeCKUX 3J1€MEHTOB!
a) Al, Na, Mn, Cr, Ca, CI; 6) Si, Md, Ni, K, S, Al; B) Si, Mg, Fe, Al, Ca, O

18. HazoBuTe rpynmy aHTpONOTeHHBIX MCTOYHUKOB 3arpsi3HeHUs: arMocgepsl: a) BynkaHbl, TOC,
aBroTpancnopt; 0) ADC, mnpuibHble Oypu, Moxkapbl; B) TpaHcnopT, TOLl, Meramtyprudeckuit
KOMOMHAT

19. BpimaseHne KUCIOTHBIX JOXJEH CBS3aHO C TOBBIIICHHBIM COZEp)KaHWEM B arMmocdepe: a)
okcuga yrnepona (IV), ammmaka, mapoB Boxsl; 0) okcuna cepsl (IV), okcumoB a3ora; B) 030HA,
MeTaHa

20. O30HOBBIH cy10¥ aTMOChepbl MPEMATCTBYET: a) IPOHUKHOBEHUIO KECTKOTO YABTPadHOIETOBOTO
W3JIy4eHHS Ha 3€MHYIO TOBEPXHOCTh; 0) 3arps3HEHHUI0 aTMOC(epsl; B) SBTPOGUPOBAHUIO BOJTOEMOB

21. B yem cyrb nmapHuKOBOro 3¢d@dexra: a) HMapHUKOBBIE Ta3bl MPOIMYCKAIOT KOPOTKOBOJIHOBOE
COJIHEYHOE H3Ny4deHue; O) MapHUKOBBIE Ta3bl 3aJEepPKUBAIOT JUIMHHOBOJIHOBOE (TEMJIOBOE)
u3NydyeHue 3eMiid; B) MapHUKOBBIE Tra3bl IMPOMYCKAIOT COJIHEYHOE W3Iy4YEHHE M 3aJep)KUBAIOT
TEIIOBOE U3JIyYeHHE 3eMIIN

22. Kakoif KOMIOHEHT arMoc(epsl OKa3blBaeT 3HAYMTEIbHOE BIMSHUE Ha arTMOC(epHbIe LUKIIBI
030Ha U a3o0T1a? a) TepreHsl; 0) (peoH; B) MeTaH

23. Kakue HeratMBHblE TOCHEACTBUS Il OMOC(hEpbl BBI3BIBAIOT IPOLECCHl HCIOJIb30BAaHUS
(peoHOB B NMPOMBIIUIEHHOCTH U OBITY? a) MOBBIIMIEHUE TEMIIEPATYpbl 3€MHON IMOBEPXHOCTH; O)
o0pa3oBaHME KHUCIBIX arMOC(EpHBIX OCAJKOB; B) YMEHbIIEHHWE KOHIIEHTpAlMM O30HAa B
cTparocdepe

24. VYBenuueHue KOHIEHTpanuu okcuaa yriepona (IV) B armocdepe Bener: a) K pa3pylICHHIO
030HOBOTO €J1051; 0) K MPOSBICHUIO TAPHUKOBOIO 3PeKTa; B) K 00pa30BaHNIO KHUCIOTHBIX JOXKAEH
25. Ilpumecu NPUPOAHBIX BOA MOTYT OBITH B cienyromeM (a30BOM COCTOSIHUM: a) TBEPAOM HU
razoo0pazHoM; 0) ra3zoo0pa3HOM W KOJUIOMJHOM; B) TBEPAOM M PACTBOPUMOM; T) TBEPIOM,
KOJUIOMTHOM M PacTBOPUMOM

26. UeMy paBeH cpeHM AuaMeTp 3eMiIH, IpUHUMAaeMoi 3a map? a) kM; 0) KM; B) KM



27. Yrto mpencraBimsaiaud coboil 1o (Pa3oBOMY COCTOSHHUIO Teia, TOJYyYMBIINE HA3BaHHE
"ma"ere3uManu', B pe3ysbTare cpacTaHUsl KOTOPBIX, IO OAHOM U3 TUIIOTE3, BOSHUKIM BHYTPEHHUE
TJIaHETHI? ) KOJJIOU b, O) TBEpAbIS; B) Ta3000pa3HbIe

28. Kakoil XMMUYECKHI DJIEMEHT JOMHUHUPYET B OKPYXKAIOIIEM HAaC MHUPE MHHEPAIOB? a) Keye30
(Fe); 6) nukens (Ni); B) kpemamii (Si)

2 BapuaHT

29. Kakue cocTaBHbIC YacTH 3eMJIM BKIIOYAeT B ce0st iuTocdepa? a) 3eMHYIO KOpy 0) 3eMHYIO KOPY
Y BEPXHIOK MaHTHIO 3E€MJH B) 3eMHYIO KOPY ¥ BEPXHIOIO U HIDKHIOIO MAaHTUH 3EMITH

30. ITpoucxoxnaeHue xu3Hu Ha 3emuie - 3To (B cBere runore3bl A. Omapuna u [[x. XoameiHa)
pe3yibTaT NEATENBbHOCTH OHBOJIOLNMU a) COCIUHEHUN KpeMHHs O) COSIMHEHWH BOJOpOJAa B)
COEMHEHHH yriiepoaa

31. BuononuMepsI-TIepBUYHBIC OSITKU ¥ HYKJICHHOBBIE KUCIIOTHI - 3TO MPOJYKTHI Tara: a)
XUMHUYECKOHN IBOJIFOIUHU 0) OMOJIOTMYECKOM SBOJIIOIMH B) OMOXMMUYCCKOM SBOJIOIIMH

32. KakuM myTeM 3apojuiach KU3Hb Ha 3eMyie? a) abMOreHHbIM 0) OMOr€HHBIM B) ITaHCHIEpMUEH

33. Ha3zoBwurte ri1aBHBIC 3JIeMEHTHI Onocdepsl: a) muTocdepa, )KUBOE BEIIECTBO, aTMocdepa,
ruzapocdepa 0) )kuBOe BeniecTBo, Tporochepa, mutochepa, ruapocdepa B) ruapochepa, KUBOES
BEIIIECTBO, NI0YBA, Tporocepa

34, Kakue ra3bl, COACPIKAIIUCCS B aTMOC(I)epC, HUMCHOT HaI/I6OJ'IbI_Hee 3HAUYCHUC OJIA KUBBIX
opranmsmos? a) H2, NH3, 02, CO2 6) H2S, 03, CO2, H20 (uap) 8) CO2, 02, 03, H20 (nap)

35. Kakas 13 npuBeIeHHBIX peakIMii OTpakaeT Impoiecc 00pa3oBaHus B aTMochepe KUCITBIX
noxnaeir? a) 2S (1B.) + 302(r) + 2H20 (k) = 2H2S04(k) ; 6) 2S02(r) + O2(r) + 2H20 (k) =
2H2S04(x) ; B) SO3(r) + H20 (k) = H2SO04(k)

36. Ilpu kakux crexuomerpudeckux kospduumentax CH (Tom.) u O2 XUMHUYECKUX peakui,
JIeKAIIUX B OCHOBE CKUTAHUS MPUPOIHOTO YIIIEBOJIOPOIHOTO TOIJIMBA, 00pa3yeTcs TOKCUYHBIN
okcuj yriaepona (I1)? a) 4CH + 502 =+ 2H»0 6) 4CH + 302 = + 2H0 B) 4CH + O2 =+ 2H20

37. HazoBuTe rpyIiy OCHOBHBIX ITPOLIECCOB, YUAaCTBYIOLINX B (POPMUPOBAHUU XUMUYECKOTO
COCTaBa MPUPOJHBIX BOJ. a) MEXaHUUECKue, (hpru3nyeckre, XuMuieckue 0) gpusndeckue,
XMMHYeCKHe, ON0IOTHYECKUE B) OMOIOTHYeCcKHe, MEXaHUYECKHE, XUMUYECKHE

38. Ha3oBuTe TPyMITy TIIaBHBIX HOHOB XMMHYECKOTO COCTaBa MPUPOAHEIX Bof. a) K, Mg?*, Zn2+,
APR*, POs*, CI, HS 6) Na*, Ca*, Fe?*, Ni?*, SO4%, COs%, SiOs* B) K*, Na*, Ca**, Mg**, CI', SO,
HCO

39. AtromapHslii XJ0p B cTparocdepe oOpasyercs B pe3yiabraTe (POTOXMMUYECKOTO pa3pyIICHHS: a)
dropxnopyrnesogoponos (ppeonos) CF.Cl, ™—CF,Cl" + Cl ; 6) monexynsproro xnopa Cl, v —
Cl + Cl B) xoproBaructoii kucnorst HCIO ™ — HO" + Cl

40. ITemocdepa 3T0: a) MOBEpXHOCTHAST 00070YKa CYIIH 3€MHOTO I1apa, 00pa3oBaHHAs Pa3TUIHBIMU
0 XapakTepy rnousamu 0) BoJgHas 000JI0UKa 3eMHOT'O I1apa, 00pa3oBaHHas MOPSIMHU U OKEaHAMH B)
BO3/yIIHAsi 000JI0YKa 36MHOT'0 I1apa, BKIIOYAIoNIas Tponocgepy



41. Kakoii rpyrire ra3oB, COAEPKANUXCS B IOYBEHHOM BO3/IyX€, MPEMATCTBYIOT adpOOHbBIE
OakTepuu BbIXOAy M3 mouBkl B atMochepy? a) CO2, H2S, Hz, NH3 ;6) CHs, CO2, SO2, O2 B) Ho,
SO,, CH4, H2S

42. CoemuHEHUS KaKOW TPyl XUMHYECKUX 3JIEMEHTOB OTHOCATCS K OMOTC€HHBIM BelecTBam? a)
S, K, P, Fe 6) Mg, Na, N, Si B) N, P, Fe, Si

43. O30HOBBIH CIIOH ABISIETCS HEOOXOMMBIM YCIOBHEM CYIIECTBOBAHMS KH3HH HA 3eMJIe TIOTOMY
4TO: a) MPEMATCTBYET 3arps3HeHuI0 Onocdepsl 0) MpensITCTBYEeT NPOHUKHOBEHUIO Ha 3€MHYIO
MOBEPXHOCTh KOPOTKOBOJIHOBOTO YJIbTPAa(PHOIETOBOTO H3IIyUEHHS B) SBISAETCS KaTaTIU3aTOPOM
OMOT€OXUMHUYECKUX MPOIIECCOB

44. CanuTapHas OIICHKAa KaueCTBa BOJbl yCTAaHABIMBACTCSI HA OCHOBAHUU OIpE/IEIICHUS B HEMl: a)
PacTBOPEHHBIX Ta30B, OPraHUYECKUX BEIIECTB MPUPOIHOTO MPOUCXOKICHHS, B3BEIICHHBIX
BELIECTB, KOJUIOMJAHBIX COEIMHEHUHN 0) HOHOB TSHKEIIBIX METAJIOB, JJIEMEHTOPTaHUYECKUX
COCIMHEHHH, HEPTEIPOYKTOB, MOJUXJIOPUPOBAHHBIX OM(PEHUIIOB B) aMMOHHMITHOTO a30Ta,
HUTPUTOB, HUTPATOB, JIETKOOKUCIISIEMBIX OPTaHUYECKUX COCTMHEHUI

45. HazoBuTe rpynny XMuMHYECKHX ITOKa3aTesel KauyecTBa IPUPOIHBIX BOJ: a) aKTUBHAs peaKLus
BO/1bl, IPO3PAYHOCTh, OKUCIIIEMOCTh, BKYC 0) OKHCIISIEMOCTb, IIBETHOCTD, )KECTKOCTh, TEMIIEpaTypa
B) KUCJIOTHOCTb, aKTUBHAsl PEAKIIUS BOJIbI, IIEIOUHOCTb, KECTKOCTh

46. KceHoOMOTHKAaMU HAa3bIBAIOT BEILIECTBA, KOTOPHIE: a) UMEIOT IPUPOIHOE MMPOUCXOKIEHHE O)
SIBJIAIOTCS MPOJTYKTaMH PEaKLUi B3aUMOJICHCTBHSI XUMUYECKUX BEUIECTB MPUPOIHOTO
MIPOMCXOXACHUS B) TIOTyYEHBI UCKITIOYUTENBHO B PE3yJIbTaTe XUMUYECKOTO CUHTE3a

47. PaZII/IOElKTI/IBHI)IMI/I BEICCTBaAaMHM HA3bIBAIOTCA XUMHNUYCCKHUE 3JICMCHTBI U UX COCANHCHU,
o0afaromue: a) KaHIIEPOTeHHBIMH CBOMCTBAMH 0) TOKCHYHBIMU CBOWCTBAMHU B) HOHH3UPYIOIIUM
U3ITy4YEHUEM

48. BropuuHble MaTepualbHbIe PECYpPCHI 3TO: a) OTXObI IPOU3BOCTBA, KOTOPHIE MOT'YT OBITh
00e3BpekeHbl 0) 0TXObI TOTPEOICHHSI, KOTOPbIE MOTYT ObITh YHHUTOXEHbI B) COBOKYITHOCTb
OTXOJIOB IIPOM3BOJICTBA U MOTPEOJIEHUS, KOTOPBIE MOTYT OBITh MCIIOJIB30BaHbI B KAUECTBE
TE€XHOTE€HHOT'O ChIPbS

49. Ilox TepMuHOM "MaTepuanbHBI COCTAB OKPYXkKArOIIEeH cpesbl" MOHUMAETCs: a) PU3NYEeCKUil
cocTaB Ouocgeps 0) OuosoruuecKuii cocraB GMochepsl B) XUMUUECKUN COCTaB OHOC(hEpEI

50. T'omeocTas 3T0: a) CIOCOOHOCTH OMOJIOTUYECKUX CUCTEM Y4aCTBOBATh B XUMHUECKOM
KpyroBopoTe BemecTBa 0) CltocOOHOCTh OMOIOTUYECKUX CUCTEM MOICPKUBATh THHAMUYECKOE
paBHOBECHE B SKOCHUCTEMAX B) CIIOCOOHOCTh OMOIOTUYECKUX CUCTEM MPOTHBOCTOSTH H3MEHEHHSIM
CpeIIbl U COXPAHATh TUHAMHYECKA OTHOCUTEIIEHOE IIOCTOSTHCTBO M CBOWCTBA

51. buorieHos 3To: a) cooOIIEeCTBO Pa3HbIX BUIOB PACTEHUH U MUKPOOPTaHU3MOB, HACEIISIOIINX
y4acTOK ¢ 0oJjiee Wi MEHee OJHOPOTHBIMU YCIIOBUSIMHU 0) COOOIIIECTBO pa3HBIX BUJIOB KUBOTHBIX U
pacTeHMii, HaCeIAIOIINX Y4acTOK ¢ 0oJiee WM MEHee OJJTHOPOIHBIMH YCJIOBUSMHU B) COOOIIECTBO
Pa3HbIX BUJOB PACTEHM, )KUBOTHBIX U MUKPOOPTaHU3MOB, HACEISIONINX YYaCTOK ¢ Oojee Uiu
MCHEC OJJHOPOAHBIMHU YCIIOBHUAMU

52. buoreoreHo3 3T0: a) MPUPOIHAsI CUCTEMA, BKIIIOYAIOIIAs B ceOsl MOMYIISALUU PAaCTeHUN U
OKpY>KaloIIyI0 X cpeay oOuTanus 0) MpupoIHas cpejia, BKIIOYAroImas B ce0s MOMysiiuu
KUBOTHBIX U OKPYKAIOIYIO UX Cpelly OOMTaHUs B) IPUPOIHAs Cpejla, BKIIOYAoIas B cedst
MOMYJISIIUY MUKPOOPTaHU3MOB U OKPYKAIOIIYIO Cpelly UX OOUTaHUs I') IPpUPOHAs cpeaa,



BKITIOUAIOMIAs B ceOsl MOMYISIIIUK PACTCHHA, )KUBOTHBIX U MUKPOOPTaHU3MOB J1) IPUPOHAS Cpeia,
BKJTFOYAIOMIas B ceOs MOMYIISIIIMM PACTCHHA, d)KUBOTHBIX, MUKPOOPTaHU3MOB M OKPYIKAIOITYIO0 CPEIY
UX oOUTaAHUSA

53. Kak uzmeHnsercs temmneparypa B Tporochepe ¢ yBeIrMueHUEM BbICOTHI? a) MOBBIIIACTCS; 0)
MTOHUKAETCS; B) OCTACTCS MOCTOSTHHOM

54. Yto moHUMAETCA MOJ IMUCCHEN XMMUYECKOT0 BEIIECTBA B aTMOcdepy? a) pacrpeeneHue
XMUMHAYECKHUX BEILECTB 10 YacTsAM aTMOc(epsl 0) IOCTYIUICHNE pa3IMYHbIX BEIIECTB B aTMOC(epy,
00yCIIOBJIMBAIOIIEE €€ aKTUBHOE 3aTrPs3HEHHE B) BBIACICHHE XMMUYECKHUX BEIIECTB U3 aTMOC(EPHI
Y pacCeMBaHUE UX 110 KOMIOHEHTaM OHOCheps

55. buonornyeckuMu UCTOYHUKAMH SMUCCUU XUMUYECKOTO BEIIECTBA B aTMOC(hepy SABISIOTCSA: a)
BYJIKaHbl, paCTEHUS, MbUIbHBIE Oypu 0) Jec, MUKPOOPTaHU3Mbl, IOXKaphl B) PACTCHUS,
MUKpPOOPTaHU3MBl, JIEC

56. OCHOBHBIMH aHTPOIIOT€HHBIMH UCTOUYHUKAMHU dMuUccuH SO2 B aTMOCcepy SIBISIOTCS: a)
MPEANPHUATHS METAJUTYPrU4eCKON IPOMBIIITIEHHOCTH, IPEANPUATHUS 10 IPOU3BOJCTBY CEPHOMN
KHUCJIOTHI U niepepaboTke HePTH 0) TpaHCTIOPT, MPEANPUATHS JEPEBOOOPaOATHIBAIOIICH U
LIEMEHTHOW POMBIIIJICHHOCTH B) aTOMHBIE JIEKTPOCTAHLIUU, MALLIMHOCTPOUTENIbHBIE U
TEKCTUJIbHBIE IPEIPUITUS

3 BapuaHT

57. AHTpomOreHHas SMUCCHS B aTMOCheEpy COeTUHEHUI a30Ta OCYIIECTBISETCS: a)
CTAllMOHAPHBIMU HCTOYHUKAMH CXKUTAHUSI TOTUIMBA, TPAHCIIOPTOM, MPEANPHUATHIMHU 110
MIPOU3BOJICTBY a30THOM KHCIIOTHI 0) TPAHCIIOPTOM, IPEANPUATHIMH a30THO-TYKOBOM
MIPOMBIIIJICHHOCTH ¥ MUIIEBOM MPOMBIIIIIEHHOCTH B) TUAPOIEKTPOCTAHIIUSAMU, aTOMHBIMH
peakTopamu, IBUTATENISIMA BHYTPEHHETO CrOPaAHUS

58. Tonuuuknuueckrue apomaTrudeckue yriaeBoopoasbl (ITAY) sBistoTcss KaHIEpOreHHBIMU
BELIECTBAMH U OTHOCATCS K IPUOPUTETHBIM 3arpsi3HUTENSIM atMocdepbl. HazoBuTe ocHOBHbBIE
uctoyHuku smuccun [TIAY B atmocepy. a) KOKCOXUMHUECKHE, LEIITI0I03HO-0yMaXHbIE,
TUIPOJIU3HBIE IPOU3BO/ICTBA 0) MPEANPHUATHS 110 IPOU3BOCTBY CTaJId, CTPOUTEIBHBIX MaTepUaNOB,
IUTACTUYECKUX MAcCC B) MPEANPHUATHS IO IPOU3BOJICTBY KOKCA, CaKH, ATFOMUHUS

59. Tlox atMocdepHO# MBIIBI0 TOHUMAIOT B3BEIICHHBIE B BO3/1yX€ TBEP/bIE YACTHIIBI C Pa3MEPOM:
a) meree 0,1 mxMm; 0) menee 1 MxM; B) 6osiee 1 MKkM

60. Ha3oBuTe TUITMYHBIE HETATUBHBIE MTOCIIEACTBUS II100aIBHOTO U JIOKATBHOTO 3arpsi3HEHUs
aTMocdepbl. METAJUIOPY/IHBIX 3aIIaCOB B 36MHOU KOPE, TOKCHYECKUH U (DOTOXUMUUYECKHI CMOT 0)
KHCIIOTHBIE OCa/IKU, CHHKEHHE CTENEHH MepeMeIINBaHNsI BO3IYIIHBIX TOTOKOB B Tpornocdepe,
nemorpaduueckas simMa, "mapHUKOBBIA" 3(DPEKT B) KUCIOTHBIE OCAAKH, "MAapHUKOBBINA" 3P PexT,
HapyLIEeHHE 030HOBOIO CJIOSI, TOKCUYHBIN U (POTOXUMHUYECKUN CMOT

61. Kakas rpymnmna ra3oB BHOCUT HauOOIbIINHA BKJIaA B "mapHUKOBBINA" 3 dext? a) CO2, H20 (map),
NHz3, CH4 6) CF2Cl2, N20O, H2S, H20 (mmap) B) CO2, CF2Clz, CHa, N2O

62. Kakoe coerHeHUeE SBISETCS IIIaBHBIM XJIOPCOAEpKAIIUM KOMIIOHEHTOM CTpaTocgepsl,
OTIPEIEIISAIONIMM HHTEHCUBHBIM CTOK aroMapHoro xjopa? a) xmopucteiii Mmetun (CH3zCl); 0)
xnopuctblii Bonopos (HCI) B) dropxnopyrneBogopon (CF2Cl2)



63. Yro Takoe cMOr? a) cMech ra3000pa3HbIX U TBEPJIBIX KOMIIOHEHTOB, 00Pa3yIOMIUX B IIPU3EMHOM
cioe atMocdepsl IbIM 0) CMECh KHUIKUX U Ta3000pa3HbIX KOMIIOHEHTOB, 00pa3yIoINUX B
MIPU3EMHOM CJI0€ aTMOc(epbl TYMaH B) COBOKYITHOCTh Ta3000Pa3HbIX, JKUIAKHX M TBEPIIbIX
KOMITOHCHTOB, 00Pa3yOIIUX TOKCUIHBIN a3p030Jb B IPU3EMHOM CJIO€ aTMOC(HEPHI

64. 'maBHOW NPUYMHON TOKCHYECKOT'O CMOT'a SIBJISIETCS TIOBBIICHHE B aTMOC(epe KOHLIEHTPAIIH:
a) H2S; 6) CO; B) SO2 ; T) TMOKCHHOB; 1) MOJUXJIOPUPOBAHHBIX OM(EHUIIOB

65. Kakue HeoOX0 UMbl ycI0BHS 17151 00pa3oBaHus (POTOXUMUYECKOro cMora? a) HaJu4ue B
Bozayxe [IAY, uHTeHCMBHOE CONTHEYHOE U3TyYeHHUE, HaJuuKe B IPU3EMHOM ClIoe aTMOc(hepbl
TypOyJIE€HTHOCTH BO3AYIIHBIX MacC, MHBEPCUS TEMIEPATyphl 0) OTCYTCTBHE BETPa B IPU3EMHOM
cioe atMocdepsl, Hanuuue B Bozayxe CO, OTCYTCTBHE COTHEYHOTO U3ITyYEHUS, HHBEPCHUS
TEMIIEPaTyphl B) UHTEHCUBHOE COJIHEYHOE U3ITyYEHHE, HATUUHUE B BO3IyX€E YIIIEBOAOPOIOB, UX
IIPOM3BOJIHBIX M OKCHUJIOB a30Ta, HAJIMYKME B IPU3EMHOM CJI0€ aTMOC(Ephl 3aCTOIHON 30HBI,
WHBEPCHsI TEMIIEPATypPhI

66. O1HO U3 TPYII NOYBEHHBIX MUKPOOPTraHU3MOB SIBJISIFOTCSI OaKTEpUH, KOTOPbIE Y4acTBYIOT B
KpYroBOpOTE BEIIECTB B I0YBE, B TOM YHUCIIE U B IIpoueccax okucienus. [Iponecce cynbpoduxannn
3TO Mpolecc OMOXUMHUYECKOT0 OKHCICHMS: a) OpPraHUYECKHUX BEILECTB 0) cepocoepiKaliiux
HEOpPraHMYECKUX BEIIECTB B) a30TCOAEPKAILNX HEOPTaHUYECKUX BELIECTB

67. Kakue ra3bl copepikarcsi B COCTaBe IIOYBECHHOTO BO3yXa B HanOoubieM konmdectse (ot 0,1 10
73 o6beMm. %)? a) Hz, SOz, CH4 ; 6) NO2, H2S, CO; B) O2, N2, CO2

68. Conmeprkanue KpeMHHUsI B TBepoH (haze mouBbl coctanisiet (macc. %): a) 30,0; 6) 51,0; B) 16,9;
r) 7,0

69. Tpancdopmanys OpraHu4ecKoro BEeIIecTBa B IOYBE MPOUCXOAUT B pe3yJib- TaTe: a) peaKIuii
KOMILIEKCO00pa3oBaHus 0) peakiuil ocax/1eHus B) 1€ATE€IbHOCTH MUKPOOPTraHU3MOB

70. Kakue nmouBbl 00s1a1at0T HauOObIIEH YCTOMYMBOCTBIO K XUMUYECKOMY 3arps3HEHHIO? a)
KallITaHOBBIE, YePHO3EMHBIE 0) O30JIbl, TTIMHUCTHIE B) IECUAHbIE, MAJIOI'YMYyCOBBIE

71. MI/IHepaJ'I - 9TO IPpUPOAHOC XUMUUICCKOC COCAUHCHUC KpHCTﬁJ’IJ’IH‘-ICCKOﬁ CTPYKTYPHI,
O6p330BaBH_IeeC$I Ha 3eMJie KaK pe3yibTar: a) (I)I/ISI/ILICCKI/IX N TCOXUMHUYCCKUX IMPOLECCOB 6)
rCOJIOTMYCCKUX U TCOXUMHUYCCKHUX MMPOICCCOB B) XUMHUYECKUX U I'COJJOTUYCCKUX IMMPOLECCOB

72. MuHepaiornyeckrue M3MEHEHHUs1 B 3eMHOM KOpe CBsI3aHbl € IIPOLECCaMU XUMUYECKOTO
BBIBETPUBAaHUS MUHEpasloB. Kakne mporecchl OTHOCSTCS K XUMUYECKOMY BBIBETPUBAHUIO? a)
pacTBOPEHUs], OKUCIICHUS, THIPOJIN3a 0) OCaXKIEHHs, KOMILUIEKCOOOpa30BaHHUs, TIOJIUKOHICHCAllUN
B) MOJIMMEPU3ALINH, UCTTAPEHUS], HUTPUDUKAITIH

73. U3omopdu3m 3T0: a) pa3pylieHre KPUCTAIUINYECKON CTPYKTYphl MUHepasia 0) siBlieHUe
B3aMMHOTO 3aMEIIEHUS] HOHOB B KPUCTAITMUYECKOM CTPYKTYpe MUHepaia 6iaroaapst OJIM30CTH UX
pasnycoB B) epecTpoiiKa KpUCTANINYECKON CTPYKTYpbl MUHEpaa

74. ®Irouas 3TO: a) THUAPOTCPMAJIIBHBIC PACTBOPLI 6) METATIIOHOCHBIC OCaIKH1 B) PYAHOC BCIICCTBO

75. Kakyro 101110 OT OOIIMX 3aMacoB BOJIbI HA TUTAHETE COCTABISAIOT BOABI MupoBoro okeana? a) 50
%; 0) 65,9 %; B) 78 %; 1) 83,4 %; n) 96,5 %



76. HazoBuTe rpyIiny OCHOBHBIX ITPOLIECCOB, YUAaCTBYIOUINX B (POPMUPOBAHUN XUMHUYECKOTO
COCTaBa MOBEPXHOCTHBIX BOJI: @) TEIIOBBIC, IMJIA3MOXUMUYECKHE, KPHOTECHHBIEC 0) GU3HUECKue,
XUMUYECKHEe, ONOJIOTHYECKUE B) TEPMOSJIEPHBIC, BYJIKaHHUECKUE, (PU3UKO-XUMUYECKHE

77. Kak nu3MeHsieTcss XUMHUUECKUN COCTaB BOJABI IpU (PUILTPOBAHUU €€ Yepe3 YEPHO3EMHEIE,
KallITaHOBBIE WJIM COJIOHIIEBATHIE MMOYBBI? a) YMEHBIIIAETCS COJEPKaHNE HEOPTaHUYECKUX HOHOB 0)
YBEJIMUUBAETCS COJEPKAHUE OPTaHUYECKOTO BEILIECTBA B) YBEIMUMUBAETCS COJIEPIKAHUE
HEOPraHMYECKUX HOHOB

78. HazoBute riaBHBIE HOHBI MOpCKoii Bosl: a) Nat, Mg?*, CI-, SO4* ;6) K*, Ca?*, HCOs", NOs ;
B) Fe?*, Ba?*, COs%, HSIO"

79. DBanopuTHI 3TO: &) COJIU, KOTOPBIE BHIMAINA MPUPOIHBIM ITyTEM U3 UCHAPSIIOLIEHCS MOPCKOM
BOJIbI B OacceifHax 0) coyM, MPUBHECEHHBIE B BOJbI MOPCKHUX 0acCEHOB aHTPOIIOT€HHBIMU
HMCTOYHUKAMU B) COJIM, HAKOMMBIINECS HA MOPCKOM JHE ITyTeM UX €CTECTBEHHOT'O OTJIOXKEHHS B
TEYEHHE e0JIOTUIECKOr0 Meproaa

80. Mopckast BoJia 1o COJICpP>KaHUI0 B HEH TJIaBHBIX MOHOB IPECTABISICT COO0M: a)
KOHIICHTPUPOBAaHHBIN pacTBOpP 0) pa30aBICHHBIN PacTBOP B) KOJUIOUTHBINA PACTBOP

81. Bricokue CKOPOCTH OCAAKOHAKOIUICHUA B OK€aHaxX MOT'YT OBITH BHI3BAHBI: 8.) BBICOKMMH
CKOPOCTAMHU INOCTYIJICHHUS MHUHCPAJIIOB C KOHTUHCHTOB 6) BBICOKMMH CKOPOCTAMHU IIPOAYLHUPOBAHUA
MHUHCPAJIOB OMOJIOTHMYECKUMU areHTaMHu B) TuAPOTEPMAJIbHBIMUA PAaCTBOpAMHU, PA3HOCAIIIUMHA
PYAHOC BCUICCTBO, OCCAAOIICC HA OKCAHCKOC THO

82. BrIHOC N3 MOPCKO#i BObI Cynb(haT HoHOB (SO42) cBA3aHO: a) ¢ 06pa30BaHMEM OTIOKEHHIT
MIUPHUTA HA MOPCKOM JIHE 0) ¢ OaKTepuaIbHBIM BOCCTAHOBJICHUEM CYIh()aT HOHOB B CYIb(UIBI B) C
o0pa3oBaHHEM OTJIOXKEHUI TUIICa HA MOPCKOM JIHE

83. [Touemy OnosOruUecKre MPOLECcCh U YelloBeUecKas IeATeIbHOCTh He OKa3bIBAIOT
CYIIECTBEHHOI'O BIIMSHUS HA TJIaBHbIE HOHBI B MOPCKOM BOJIe? a) MOpPCKasi BOJIA SIBJISETCS
OTPOMHBIM pe3epByapoM 0) IJIaBHbIE HOHBI UMEIOT B MOPCKOM BOjie O0JIbIIINE BpeMeHa NMpeObIBaHUS
B) TJIaBHBIE HOHBI UMEIOT B MOPCKOI BOJIe KOPOTKHE BPEMEHA PeObIBaHUS

84. Yro sBnsieTcss OCHOBHBIM HCTOYHHUKOM PACTBOPEHHBIX B MOPCKOW BOJIE METAIIOB? @) IPUBHOC
METAJIJIOB B MOPCKYIO BOJIy U3 aTMOC(EPHI U C PEUHBIM CTOKOM 0) MarMaTu4eckuil Quirons B)
PYIHOE BELIECTBO METAJNIOHOCHBIX OCAJIKOB MOPCKOI'O JHA

4 BapuaHT

85. BMeriarenbcTBO YenoBeka B IPUPOJHYIO Cpely HAHOCHUT 3aMeTHBIH yiepo Ouocdepe, KOTOpBbIit
BBIPAXKAETCS: a) B YMEHBILIEHUE KOJINYECTBA TPOLYKTOB MIUTAHUS U TOBAPOB HAPOJHOTO
notpelieHus 0) B U3MEHEHHE KU3HEHHOTO ITPOCTPAHCTBA U HEU30€KHO CKa3bIBAaeTCs Ha
KHU3HEIESATeIbHOCTH YeJIOBEKa B) B YMEHBIICHHE YUCICHHOCTH JIFOJIeH Ha TIaHeTe

86. Pacripeienenne XuMH4ECKOr0 BELIECTBa B OMocdepe Mexay cpeaamu (BO3TyXOM, BOJOK U
MTOYBOM ) MPOUCXOJIUT B COOTBETCTBHUHU C UX: a) XMMUYECKUMHU CBOMCTBAMHU 0) OMOIOTHYECKUMU
CBOWCTBaMH B) (PU3UKO-XMMHUYECKMMHU CBOUCTBAMH T') (PU3NUECKUMU CBOWCTBAMH

87. Ilporecc ancopObuMy XUMHUYECKUX COETMHEHUN B TIOYBE ONMMCHIBAETCS: a) ypaBHEHUEM
Jlenrmiopa; 6) ypaBHenueM @peiinuinxa; B) ypaBHenueM Llunosa



88. IIporecc macconepeHoca BelecTBa B OYBE SABIsAETCS QYHKIMEH: a) MU Py3un, KOHBEKIIUU U
JUCTIEPCUH BEIIECTB 0) JETYy4eCTH, TUCTIEPCHOCTH U TU(Py3uu BEIIECTB B) KOHBEKITUU, OCAKICHUS
H JICTYYCCTH BCUICCTB

89. luddy3noHHbII MaccomepeHoc, B pe3ysibTaTe KOTOPOro MOJICKYJIbI, aTOMBI ¥ HOHBI BELIIECTBA
HepeMeIIaloTCst u3 001acTh OOJbIIEi KOHIIEHTPAUHU JAaHHOTO BEIIECTBA B 00JIaCTh C MEHBILCH €ro
KOHIICHTPALIMEH, SBISETCA: a) XUMUYECKUM IporieccoM 0) GU3NIECKUM POIIECCOM B)
TEPMOSAECPHBIM HPOLIECCOM T') HIIEKTPOXHUMHUYECKIM MPOLIECCOM

90. CkOpOCTBIO YJIETY4YMBaHUS HA3bIBAIOT MMOTOK MACChI BEIIECTBA, MPOXOISAIIUN B €IUHULLY
BPEMEHHU Yepe3 eAMHUITY IUTONIaIu MeK(a30Boi rpaHullsl: a) "Boga-o3ayx" 0) "mousa-Boja" B)
"nmouBa-Bo3ayx"

91. B xakoM Bujie MPOUCXOIUT MUTPALMsl B IPUPOIAHBIX BOJAX XUMHUECKUX COCIUHEHHUM TaKUX
MaKpOKOMITOHEHTOB, kKak Na, K, Ca, Mg? a) B HOHHO-pacTBOPEHHOM 0) KOMILJIEKCHBIX COCIMHCHHIA
B) TPYIHOPACTBOPUMBIX COEIMHEHUH T') KOJJIOUIOB

92. B kako#t popmMe MPOUCXOTUT MUTPAIIHSI B TPUPOIHBIX BOJIAX TSKEIIBIX METAJUIOB? a)
WH/IMBUyaJIbHBIX KATUOHOB 0) KOJIJIOUJOB B) KOMIUIEKCHBIX MOHOB (KATHOHOB U AaHHOHOB)

93. HOBG,I[CHI/IC XUMHNYCCKHX 3JICMCHTOB B IIOYBAX U UX I'COXUMUYCCKAs MUTI'pAllUs 3aBHUCAT OT: a)
HUX IIOJIOXKCHUA B HCpPIOI[H‘ICCKOfI CHCTCMC I[I/I MeHI[eJ'IeeBa 6) KHCJIIOTHO-OCHOBHBIX U
OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX yCJIOBI/Iﬁ I1O4YB B) CKJIOHHOCTH K THAPOJIU3Y U Ir'uapaTaiiunu

94. I'eoxuMHuyecKast MUrpanuss XUMUYCCKUX 3JICMCHTOB 3TO: a) NEPpEeMCIICHUC aTOMOB XUMHUYCCKUX
3JIEMEHTOB B 3éMHOM KOpe, Beylllee K UX paCCEMBAHMIO WJIM KOHIIEHTpaLUK O) nepemMelieHme
aTOMOB XMMHYECKHX 3JIEMEHTOB B BOJIE, COIIPOBOXKAAOLIEECS IIPOLIECCaMH THAPOIIN3a U
THJIpATaIlH B) IIEPEMEIICHHE aTOMOB XHMHUYECKHX 3JIEMEHTOB B Tporocgepe, OCI0KHEHHOEe
XUMHWYCCKUMH PCAKIUAMU C YHACTHEM PaJIUKAJIOB U BOJAbL

95. MurpanuoHHas cioCOOHOCTh TSKEJIBIX METAJJIOB BO3pACTAET: ) B HEUTPaIbHBIX cpeax 0) B
KHCIIBIX CpeJlaxX B) B IIEJIOYHBIX cpeaax

96. CKOpOCTh MUTPAIIMH U HAKOTUICHUS] XUMUYECKHUX JIEMEHTOB B OKPYXKAIOIIEH Cpesie 3aBUCUT OT
TCOXUMHYECKHX 0AphepOB, KOTOPBIX BBISBICHO TPH THITA. Ha30BUTE THUITBI TE€OXUMUIECKIX
OapbepoB. a) xuMHuueckue 0) GU3ndecKkre B) MEXaHUUYECKUE T') OMOIOTHYECKHE 1) PU3UKO-
XUMHUYECKHE €) OMOTeOXUMUYECKUE

97. HazoBuTe OCHOBHBIE BH/Ibl HOPMHPOBAHHUS KaueCTBa OKPYXKArOIel cpeibl a) caHUTapHoe 0)
HKOJIOTUYECKOE B) CAHUTAPHO-TUTHEHUYECKOE T') KOMIUIEKCHOE 1) BOJHO-X035IIICTBEHHOE €)
MIPOMBIIIIJIEHHOE

98. CanuTapHO-0aKTEPUOIOTUUECKIUMH TTOKA3aTEIMHA Ka4eCTBA MUTHEBON BOJBI SBIISIOTCS: a)
o01iee MUKpOOHOE UnCII0 0) KOMH-TUTP B) KOJU-UHACKC T') MyTHOCTD 1) PAINOaKTUBHOCTD

99. Ilpu ycranosnenuu [TJK TspkenbIx MeTauioB B TOUBE UCIOJB3YIOT: @) BAJIOBOE COJIEp)KaHUE
TS2KEJIbIX METAJIJIOB B ITIOYBE 6) KOJINYECTBO IIOABUMXHBIX COG}II/IHeHI/II\/II METaJIJIOB B II0OYBE B)
KOJIMYECTBO CBS3aHHBIX METAJLIOB B KOMILIEKCHBIE COCIMHEHUS

100. OcHOBHOM LIEIbI0 aHAIMTUYECKON XUMHHU IMpH OCYHICCTBJICHUHN 3KOJIOTHYCCKOTO MOHUTOPUHTA
SABIIACTCA: a) O6H8.py>i(eHI/Ie 3arpsA3HA0INUX BCHICCTB, COACPKAUXCA B IPUPOAHBIX MATpHULIaX 6)



YCTaHOBJICHUE NIPUOPUTETHBIX 3arPsI3HUTENEH OKPYKAIOIIEe Cpelibl B) ONPECIICHNE KOHIIEHTPAlu!
3arps3HSIONINX BEIIECTB, COAEPKAIINXCS B TPUPOJHBIX 00BEKTaxX

101. Kakue meToibl 0T60pa 1mpod BO3ayXa UCIOIB3YIOT I XMMUYECKOTO aHainu3a? a)
acCTIMPaIMOHHBIN 0) 0TOOp TPOO B KOHTEHHEPHI B) OTHOMOMEHTHBIN

102. HazoBHUTE OCHOBHBIC METO/IbI KOHIICHTPUPOBAHUS 3aTPSA3HSIONINX BEIIECTB B BO3YITHOM
npo0e: a) KpUOTEHHOE KOHIICHTpUPOBaHUE 0) aOcopOIus 3arps3HEHUH B) aJcOPOIIUs 3arpsI3HEHHM

103. I"'a3oBas xpomaTorpadus UCIIOIL3YETCS JIS: a) pa3aeiacHus 0) uaeHTUu(GpUKaIuU B)
3aMOpa)XKUBaHUS T') CYOIMMAIINH J1) KOJHYECTBEHHOTO ONPEICICHUS TOKCHIECKUX XUMHUECKUX
COCIMHEHU I

104. Kakue MeToapl OYMCTKU UCTIONB3YIOT B IIPOIECCE MPOOOIIOATOTOBKU B METOIC
BbICOK03()(hEeKTUBHOI KHUIKOCTHOM Xpomarorpaduu? a) ancopOunoHHas KOJTOHOYHAS
xpomarorpadus 6) IKCKIIO3UBHAA XpoMaTorpadus B) HOHOOOMEHHAsE XpoMaTorpagusi r)
BBITECHUTEIbHASL XpoMaTorpadus

105. MeTo/1bl aTOMHOT'O YMUCCHOHHOTO CIIEKTPaJIbHOTO aHAIM3a UCTIONB3YIOT JUIS: a) ONpeAeTIeHUS
CJIEJTOBBIX KOJIMYECTB TSKEJBIX METAJIOB B BO3/AyXe, Bojie U nouBe 0) onpenenenus [IAY u CITAB
B BOJI€ B) OIIPEJICIICHUS B3BEIIICHHBIX BEIIECTB B BO3IYXE

106. AGCOpOIMOHHYIO CTIEKTPOCKOIIHIO UCIIOIB3YIOT JJIS: a) UACHTU(UKAIIMH YCTaHOBICHHS
CTPOEHMSI OPraHNYECKUX, METAJUIOPTaHUYECKUX COEIMHEHUN U HEKOTOPhIX HEOPraHUUYECKUX ra30B
0) ompezeneHust KOHIICHTPAIIUN HE(PTEIPOTYKTOB B BOJIE B) OOHAPYKEHUS PATMOAKTUBHBIX
M30TOIOB B BO3yXe

107. Yro Takoe onTHuecKas IIIOTHOCTh pacTBopa? a) BeIMYMHA 00paTHask IPOMyCKaHHIO 0)
norapu@m OTHOIIEHUSI HHTEHCUBHOCTH MPOIIEAIIETO CBETOBOIO NOTOKA K MNHTEHCUBHOCTHU
MaJaroIIero B) JorapudmM OTHOIICHHUS MHTEHCUBHOCTH Ma/Ial0IIEro CBETOBOTO MOTOKA K
WHTEHCUBHOCTH TMPOIIEIIIETO

108. Kax Ha3bpiBaeTcs 00J1aCTh CIIEKTpA, JieXkalllas B JUarna3oHe IEKTPOMarHUTHRIX Koyie0aHui oT
400 uM 1o 750 HM? a) BuaMMas 6) ynbTpaduoneroBas B) HH(ppakpacHas

109. Kaxoif OCHOBHO# 3aKOH JIEHUT B OCHOBE CIIEKTPATbHBIX METO/IOB aHann3a? a) 3akoH JlamOepra
0) 3axoH byrepa B) 3akon byrepa-Jlamb6epra- bepa

110. C nomo1pt0 Kakoro nNpucrnoco0IeHuss MOXKHO OTOMPATh MPOOBI ra30B IS MPOBEACHUS
aHaJlM3a METOJIOM ra30Boil XpoMarorpapuu? a) BaKyyMHOT'O Hacoca 0) MINpuIa B) pe3MHOBOTO
IIJTaHTa

111. Kak knaccupuuupyroTces 3JIeKTpOXUMUYECKHE METObI aHAIN3a 0 IPUPOJIE U3MEPSIEMOT0
napameTpa 3JeKTPOXUMHUECKON ssuekn? a) moTeHIoMeTpus 0) BoibTamnepomerpus B) SIMP-
CHEKTPOCKOMUS T') KyJIOHOMETPHS J1) KOHITYKTOMETPHS €) AJIEKTPOTrpaBUMETPUS

112. Ha3zoBuTE OCHOBHBIC 00JIACTH MPUMEHEHHS MacC-CIIEKTPOMETPUH B KOJIOTMYECKOM aHAIIU3E.
a) SKCIIPECC aHaJIM3 Ta30BbIX cMecel 0) MOJEKYISPHBIN aHaIN3 OPraHUYECKUX BEIECTB B)
AJIEMEHTHBIN aHaIN3 HEOPTaHUYECKUX BELLECTB



OuenouyHoe cpeacTtBo Ne 2- BxogHoii KOHTPOJIb - TeCT

1. 3a00sieBaeMOCTh pOCCHSIH B paiioHax HeTe 00BN 3HAYUTEIILHO BBIIIE, YEM B CPEAHEM
1o crpase. [louemy?

a) BO3yX MPOIUTAH MapamMu HedTH;
0) HeTh — CIYTHHUK YPaHOBBIX PY/I;
B) TOPUT IMOIYTHBIH ra3;

T') B BOJIE PaCTBOPEHA COJISIPKA.

2. Ha nue bantuiickoro mops nokosrces cyaa ¢ 300 000 ToHH XMMHUYECKHUX OOSIPUIIACOB, 3aJITIOBBIN
BBIOPOC KOTOPBIX MOKET IPOU3ONTH B Orpkaiiime rojel. Poccuiickue ydéHble mpearator:

a) IOJHATH U NIEPE3aXOPOHUTD CyJla B OTKPHITOM OKEaH€e;
0) Ooerpumackl BBIBE3TH M YHUYTOXKHTD;

B) HaKpBITh Cya capkodaramu (kak B UepHOOBLIE);

I') 3aKayaTh B TPIOMBI OCTOH.

3. I'ony6ast KpOBb AEMCTBUTEIBHO OBIBAET Y:

a) apUCTOKPATOB;
0) maykos;

B) TapaKaHOB;

') TePMHUTOB.

4. YyéHrie FapBapL[cxoro YHUBCPCUTETA BBISICHUIIN, YTO ACBOYKU-IIOAPOCTKHU, 060)1(8.}011_[1/16 KOJIy,
B CPaBHCHUH C J'IIO6I/ITCJ'ILHI/II_IaMI/I MOJIOKa 1 COKOB

a) B 18 pa3 sryume BusT;

0) B 18 pa3 yamie JIoMarOT pyKd — HOTH;
B) 3yObI y HUX B 18 pa3 kperue;

T') IpBITatoT BhIIE Ha 18 canTHMETPOB.

5. 3a paboTy ¢ HEKOTOPBIMU BpPEIHBIMH BEIllECTBaMU ToJiaraercsi Mojioko. Ho, k coxainenuto,
MOJIOKO pacTBOPSIET U TEM CaMbIM CITIOCOOCTBYET BCACHIBAHMIO:

a) KaHIIEpPOTEHHBIX BEIIECTB;
0) paIlMOHYKIUIOB;

B) JTUOKCHHOB;

T') COJIeH TSHKENBIX METAJLIIOB.

6.B NOMCIICHHUH, TIC MHOT'O J'IIO,HCfI, CTAHOBUTCA AYIIHO. C yeM 310 cBsA3aHO?

a) C YBEIIMYCHHUEM BIIAXKHOCTH;

0) ¢ MOBBIIIEHUEM TEMIIEPATypHI;
B) C U30BITKOM YTJIEKHCIIOTO ra3a;
I') C HEIOCTaTKOM KHCIIOpO/ia.



7. OCHOBHBIMH HCTOYHUKAMH PTYTH B HaIllel IueTe ABISAIOTCS phida u rpudsl. Kakyto peiOy,
B CBA3M C 9TUM, NIPEANIOYTUTEIBHEE TOKYNIATh?

a) OONBIIMX Pa3MEPOB;
0) MEHBIIINX Pa3MEPOB;
B) XUIIHYIO;
T) COJIEHYIO.

8. 3aueM kodeitHOMy nepeBy KopenH?

a) 3TO UCTOYHUK SHEPTUU Ha 3UMY;
0) 11 60pHOBI C HACEKOMBIMU;

B) JUTSI IPUBIICUEHUS MUEIT;

') KOherH yKpeIIsieT IPeBECHHY.

9. B cinyyae noenaHus KUBOTHBIMH aKallMl OHA MOXET MPEAYIPEXKIaTh CBOUX «COOPATHEBY
0 rpo3duei onacHoctu. 1 uepes 10-15 MUHYT OHU yBENTMYMBAIOT COACPKAHUE SITOBUTOTO
TaHUHA B JICThAX. Kak curHanusupyer akauus?

a) BBIICTISICT STUJICH;

0) BBIICTISCT YIIICKHUCIIOTY,

B) pa3BopavynBaeT JUCTBY NpoTuB CONHIIA;

I') BBIIEIISIET KUCIOPOJ;

1) pa3BOpPAYMBaET JINCTBY 110 MAarHUTHOMY IIOJIIO.

10. Yem meHblIe «XUMUU» B KOH(peTe, TeM ayuiie. OOpaliaiiTe BHUMaHUE Ha [IBET KOHPETOK —

HaTypaJibHas Kpacka, Iojlyyaemasi U3 pacTeHuM, Bceraa

a) Onéxas;

6) pmyopecuupyromas;
B) 3esEHas;

T') OpaHXeBasl.

11. O6BIYHO HAaTypaJIbHBIA NPOAYKT Jy4llle HCKYCCTBEHHBIX aHajaoroB. Ho BOT cuHTeTHUECKOE
MOTOPHOE Maclio MPEeANOYTUTEIbHEE MUHEPAIBHOT 0. [ 1€ enié CHHTeTHYeCKUe MaTeprallbl

Jy4lIe HaTypaJbHbIX?

a) B 3yOHBIX MIETKAX;

0) HUXKHEM Oelbe;

B) BEpXHEM OeJbe;

I') IPOU3BOJICTBE KOJIOACHI.



12. BeipaxxeHue «caxap — Oemnasi cMepTh» 001ien3BecTHO. HanpsiMyto oT KoianuecTBa
NoTpeOIsIEMOro caxapa 3aBHCAT:

a) Ooye3Hu cepala;

0) nuaber;

B) pacCcTpOMCTBA IICUXUKH;
I') HUYEro HE 3aBUCHUT.

13. Y 60xbeilt KOPOBKHM Ha CTrUOax HOXKEK MOTYT IPOCTYNATh KaleJIbKH XKHUIKOCTH, TIOX0XKEH
Ha MoJIoko. OHa IpelHa3HaYeHa:

a) 17151 KOPMJICHUS ICTEH;

0) [Uig OTIYTMBAaHUSI BParos;
B) /ISl CTPOUTENBCTBA THE3/1A;
T') JUIS IPOTIUTKU KPBLIHEB.

14. HeKOTOpHC eBpOHCﬁCKHC CTPAHBbI 3allPpCIIA0OT IPOAAKY JUKOPACTYIIUX NIAMIIMHBOHOB.
HOTOMy qTo 60pOBI/IKI/I, HTaMIIMHBOHBI U APYTHUC FpI/I6BI HaKaIlJIMBAKOT:

a) TBEP/IbIC YACTHIIBI KUCJIOTHBIX TOKICH;
0) m30bITOK BuTamuHa C;

B) HOHBI PTYTH, KaIMUs, OJIOBA;

') SMOPHOHBI IUKOPACTYIIUX OEJIKOB.

15. Ilo conepsxanuto 6enka rpuObl MPaKTUYECKH HE yCTynaroT Mmscy. [loueMy ke cunraercs, 4To
UX MUTATENbHAs IEHHOCTh HUXKE, YeM y Msca?

a) 6eJIOK TpUOOB BHIMBIBAETCSI KUCIIOTHBIMU JOXKISIMH;

0) ’KUBOTHBIE J10 32005 ABUTATKCh, & TPUOBI HETIOBUKHBI;

B) JICPEBBS U TPaBa 3aCJIOHSIOT COJIHIIEC U TIPEIATCTBYIOT (POTOCHHTE3Y;
I') KJIETKU T'pUOOB yIaKkoBaHbl B LEJUTIOI03HYIO 000I0UKY.

16. Hu B KoeMm citydae Hellb3sl CKUTaTh OJJHOPA30BYIO MOCYAY, MaKeThl, pe3uHy. Kpome Toro,
HeNb3s OpocaTh B KOCTED

a) KOpHH 11y0a;

0) KOpy KpacHOTO JepeBa;

B) OOJIOMKH CTapbIX JIEPEBSIHHBIX MTOCTPOECK;
T) TUCThA KJIEHA.



17. Ilpu Bb1OOpe Mebenu A peOEHKA MPOBEPSIOT, XOPOILIO JIH 3aKPAIICHbI MIIK OKJICCHBI
(haHepoBKOH (JTaMHMHATOM) TOPIIEBBIC TIOBEPXHOCTH MaHeNed. ITO HEOOXOIUMO I TOTO,
YTOOBI

a) He BBIIEISUICS (hOpMaJIbIICTHI;

0) He 3aHO3UTh PYYKH — HOXKKH;

B) HE «3aBECTU» MYPaBbEB;

') HE MYCTUTh KOMapOB U3 MOJBAJIOB.

18. duxnopdoc (mmm auxnopoc) — 0aHO U3 caMbIX IP(HEKTUBHBIX CPEACTB OOPHOBI ¢ HACEKOMBIMU
BHYTPH KHJIBIX TIOMEILEHHI; TPU €ro MPUMEHEHUH UCYE3al0T JaXKe IOMOBBIE MypaBbU
U TapakaHbl. HEeKOTOpbIe aBUaKOMITAHUH MCIIONB30BAIN TUXIJI0(OC ISt TPEIOTBPALLICHHS
TPAaHCKOHTHHEHTAJIBHOI'O MIEPEeHOCa HACEKOMBIX. 3aTeM OTKA3aJlUCh OT paclbUICHUS Mpenapara.
[Touemy?

a) 1uxJ10(0C BBI3BIBAN Y ITACCAKUPOB KaIlIeb,

0) mpermapart BbI3bIBAI TEHETHYCCKHUE HAPYIICHHUS,

B) Ipemnapar pa3pyliajl aTlloOMUHUEBbIE KOHCTPYKIIUU;
') 00pa30BBIBAINCH OYEPEIU Y TYaJETOB.

19. Ecnu ¢ranatel MpogaroT st JTab0paTOPHOTO MCITOJIB30BAHMS, TO HA YITAKOBKAX 00SI3aTEIIbHBI
HA/IMMCH: «MOT'YT BBI3BAaTh HEOOpATHMBIE MOPAKEHUS», «MOTYT BBI3BATh pak» U T.1. Ho ecTh
npeametsl, Ha 40 — 50% cocrosimue u3 PranaroB, KOTOPHIE OOBIYHO MAPKUPYIOT KaK
«HEeSAOBUTBIE». ITO

a) UTPYIIKH JUIS CAMBIX MAJICHBKHX;
0) TIOpeMHbIE HAPBI;

B) ’KEJIE3HOI0POXKHBIE IIMAJIBI;

T') OZIHOPA30BbIe OPUTBEHHBIC JIC3BHSI.

20. OTunupoBaHHBINA OCH3UH BPEJCH U3-3a HATMYMS B HEM:

a) 9TUJIOBOTO CIIUPTA;

0) ATHJIOBOTO SKBUBAJICHTA;
B) MBIIIbSIKA;

') CBUHIIA.

Ouyenounoe cpeocmeo Ne 3 - Omuem no n1adopamopHoii pabome

1) Otuersl 0 MaboOpaTOpHBIX padOTax JOHKHBI ObITh OGOPMIIEHBI B OTAENBHBIX TETpaAsX AJis
1a00paTOPHBIX PadOT.

2) B otueTe HE0OXOAMMO ONIPEAETUTH IIEIH TPOBEICHUS Ta00PaTOPHON PabOTHI.

3) 3anucars 000pYJ0BaHUE U PEAKTUBBI.

4) 3anucatpb X0 pabOThI

5) CoctaBuUTh ypaBHEHMs BCEX XHMHYECKHUX pEakiuii, MPOBOAMMBIX BO BpeMs J1abOpaTOpHOM
paboTHI.



6) [Ipou3BecTn HEOOXOIUMBIC MATEMATHYECKUE PACUETHI
7) ChopmynanpoBaTh BEIBOABI 110 pe3yJIbTaTaM JIabopaTopHOi paboTHI.

Ouyenounoe cpeocmeo Ne 4 — Pewwenue 3a0au
IIpumepsl 3a1a4 o Teme: «ATmochepar»

IIpumep 1. Bo ckoibpko pa3z OyaeT mpeBhIIEHO 3HAaYeHHEe MakCcuMainbHO pa3zoBoit [TJIK mis
YKCYCHO# KHCTOTHI, paBHOe 0,2 MI/M°, ecli Ha CKIiajie POM30IIUIa aBapus (pasiuiiach KHCI0Ta) U
YCTAaHOBWJIOCHh JIMHAMMYECKOE PABHOBECHE MEXIYy IapaMud M KUAKOM YKCYCHOW KHCIJIOTOM?
[TapumaneHoe AaBiIEHHE NApOB YKCYCHOM KHCIOTHI HpHUHATH paBHbIM 3 Ila. AtmocdepHoe

nasnenne pasHo 101,3 xITa, Temneparypa 25°C.

Pemenne. [l pemenns 3a1adn HalJCHHYIO KOHLIEHTPALUIO YKCYCHOW KHUCIIOTBI B BO3JlyXe
u I/[K,., HeoOXOIMMO BBHIPA3UTh B OJHHUX M TEX K€ €AMHUIAX H3MEPEHHS U ONPEACTHTHh HX
OTHOILICHUE.

OnpenenuM KOHLIEHTPALMIO YKCYCHOM KHCIIOTBHI B BO3JyX€E, CHAEJAB JOIYLICHHE O TOM, YTO
napbl YKCYCHOW KHCIJIOTHI SIBJISIFOTCS UAEaNbHbIM ra3oM. [loCKoJbKy H3BECTHO, YTO YpaBHEHHE
COCTOSIHMSI UACAJIBHOIO ra3a MPUMEHUMO K CMECAM TaK XKe, KaK U K MHAWBUyaJbHBIM razam, TO
MOJKHO 3aIMCaTh!

C =n/V = P/(RI),

rae C - KOHLIEHTPAIs apoB YKCYCHOM KUCIIOTBI, MOJIB/J; N - KOJIWYECTBO MOJIEH YKCYCHOU
KHCIIOTBI B oObeme V; P — mapuuanbHOE [aBjeHHE NapoB YKCycHOM kuciotsl, klla; R -
yYHUBEpcaabHas razoBas nocrosiHuas, R = 8,12 n- xIla/ (mons- K); T - Temneparypa Bo3ayxa, K;

C=3-102/(8,12-298) = 1,23-10° (moms/m).

BhIpasuM Momy4eHHOe 3HAYEHHE KOHIIEHTPAIHU B MI/M°:

C'(mr/m®) = C(mons/m)M -10° -10%,

rie M - MomspHas Macca, I/MONb (mns yKcycHol kmcmotsl M = 60 t/moms); 10° -
K0 GUIMEHT MepeBoga IpaMMOB B MuIIMrpammel; 10° - kodd@UIMEHT mepeBoa JTHTPOB B
KyOHM4ecKHe METpHI;

C'=1,23-10° -60- 1000000 = 74,4 (Mr/m°).

OrnpenenrM OTHOLIEHHE KOHIEHTPAIUU YKCYCHOM KUCIOTHI B BO3AyXe K [ 1/[K.p:

a = C'/II/IK,., = 74,4/0,2 = 370.

OTBeT: KOHLEHTpaLKs IapOB YKCYCHOW KMCIIOTHI MPeBBICUT 3Ha4eHU [1/[K,,., B 370 pas.

IIpumep 2.I1peBbIaeTcst M U €CIH 112, TO BO CKOJIBKO Pa3 3HAYEHNE MAaKCHMAIBHO Pa30BOM
IIIK nns ammuaka, paBHoe 0,2 mr/m3, mp oOHApyXKeHHM €ro 3araxa, eciii MOpor OOHApYKEHHs
3amaxa Jul aMmMuaka cocrasiseT 46,6 ppm? AtmocdepHoe nasienue pasHo 100 klla, remmneparypa

25°C.



Pemenune. Jlns oTBeTa HAa  BOMPOC  HEOOXOAWMMO  MPHUBECTH  KOHIIEHTPAIIHIO,
COOTBETCTBYIOIIYIO IOpOTy OOHapykeHus 3anaxa, u I7/[K,, K OJUHAKOBBIM €IMHUIIAM U3MEPEHUs
Y HAlTH UX OTHOLICHHE.

BhIpa3suM KOHIIEHTPAIMIO aMMHAKa B MI/M-.

C' = C" MToP/(VmTPy),

e C' u C"-KOHLIEHTpalys aMMHaKa, BBIPAKEHHAs B MI/M° ppm COOTBETCTBEHHO, M -
MossipHass Macca ammuaka (17 r/mons); Vm -00beM, 3aHMMaeMbli OZHUM MOJIEM Trasza IpH
HOpMaJIbHBIX ycioBusX (temneparypa 1o = 273 K, nasnenue Po = 101,3 klla); Vm = 22,4n; T u P-
temneparypa (K) u nasnenne Boznyxa (kII) B paccMaTpuBaeMbIX YCIOBHSIX;

C'=46,6-17-273-100/(22,4-298-101,3) = 32,0 (mr/m>).

Haiinem oTHOIIEHNE KOHIIEHTpAIIMM aMMHUaKa Ipu oOHapyxeH 3amnaxa u I1/[K.p:

a = C'/Il/IK,., = 32,0/0,2 = 160.

OtBeT: npu OOHapyKEHUM 3alaxa aMMHaka €ro KOHIIEHTpauuss B Bo3ayxe B 160 pa3
npeBbICcUT 3HaueHue [1/{K,.p

IIpumep 3. Cxonbko Momekyd ¢opMmanblerujia MPUCYTCTBYET B KaxJAOM KyOHYeCKOM
CaHTHUMETpE BO3/yXa MPH HOPMAIbHBIX YCIOBHUSX, €CIH €r0 KOHIEHTpAIUs JOCTUTAeT 3HAYEHUs
IT/IK..p, paBHOTO 0,035 Mr/m>?

Pemenne. Onpenenum yrcino Mosel opManbaeruia B KyOuueckoM METpe BO3ayxa:

rie C u C' - KoHUEeHTpauus GopMaNbIeruaa B BO3AyXe, BHIPAKEHHAS B MOIB/M® U Mr/m°
COOTBETCTBEHHO; M - MomsipHas Macca popmanbaeruaa (30 r/moms); 10° - koaddurmenT nepeona
rPaMMOB B MUJUIUTPaAMMBI.

3

Yucno moneit ¢opmanbaernga B 1 M° Bo3ayxa NpH KOHLEHTpauuu, paBHON [I/JK..p,

COCTaBUT:
C=0,035/(30-10%) = 1,17-10° (momb/3).
Yucno momekyn (opMmanbaeruaa B KyOMUeckoM caHTHMeTpe Bosmyxa - N(cm)-MoskHO
OIPEJENIUTh 110 YPaBHEHUIO:
N=C10°" Ny,
rne C - xoHmeHTpauusi ¢GopMaibIeruia B BO3AyXE, MOJb / Mm% Ny umcio ABorapo,

3B emd;

Moi./mMok; 10 - kosddummenT nepeona M
N=1,17-10%-10%-6,02 - 102 = 7,0 - 10 (cm?).
B pasmeproctu N (Mom./cM®) coBo «Monekyma» («MONL») OOBIYHO ONMyCKaeTcs, |
Pa3sMepHOCTh 3aMKChIBAETCA KaK CM ™.
OtBeT: mpu KoHUEHTpauuu (opmanpaeruga, paBHoil [[JK,.,, B KaXIOM KyOUUYECKOM

caHTEMeTpe Bo3ayxa npucyrctsyer 7,0 - 10! momexyn CHO.

IIpumep 4. B BoceMuaecsaThix rogax 20-ro Beka CpeIHErooBasi KOHIIEHTPAIHs JUOKCUIA



yroiepoga B armocdepe, npuBefeHHas K temreparype 273 K u maBnenmro Bo3myxa 101,3 klla,
nocruria 340 muu? . Onpenenure 3Ha4eHus: koHueHtpauu CO2 B % (00.), em™3, momb/i, Mr/m>
naprmansHoe nasinenue CO2 B [1a mpu cpegHelt Temneparype Bo3ayxa BOIM3U MMOBEPXHOCTH 3EMITH.
Pemenwue. Beipasum konnentpamnuto CO2 % (06.) - C™':
c"=C"-10%

!y ppm; 10 - kosdpunmenT nepepona

rne C" — xkonuentpauus CO2, BhIpakeHHasi B MIIH-
M (i ppm) B % (06.);

C" =342-10"% (06.) = 0,034% (06.).

[Ipu HOpManbHBIX ycioBusx (temmeparypa 0°C, naememme -101,3 kIla) B Kakmom
KyOHM4ecKOM CaHTHMeTpe ra3a comepskurcs 2,69 - 10 momexyn (3Ty BenmMumMHYy 4acTO HA3BIBAIOT
gyucnoMm Jlommuara). T0 4YUCIO TMOJydaeTcs MpU JAETICHUH OOIIero yucia Mojiekyn B 1 mome
mo0oro raza (uncia ABoraapo) Ha o0beMm V,, 3aHMMaeMbIi ATUM KOJIMYECTBOM Ta3a (MOJBbHBIN
00BeM rasa), BHIPAKEHHBIH B CM-:

No= Na/ V, = 6,02 - 10%%/(22,4 - 10%) =2,69- 10*%(cm™®)

[TockonbKy MOJBHBIA 00bEM Ta3a MEHSETCS B 3aBHCHUMOCTH OT TEMIEpaTyphl M JaBIICHUS
rasa, mpu temmeparype I ¥ atMochepHOM JaBiIeHUU P 4ncio MoneKkynn B KyOM4eCKOM CaHTUMETpe
J000T0 ra3a COCTaBUT:

Nt = NoToP/(TPo),

rae Nt u No - yrcna Mosiexkyn B KyOMYeCKOM CaHTUMETpe JH0O0ro rasa MpH 3aJlaHHBIX U
HOPMAJIbHBIX YCIIOBUSIX COOTBETCTBEHHO; To, Po 1 7, P - TeMrieparypa U JaBJICHHE MIPU HOPMAJbHBIX
1 33JJaHHBIX YCIIOBUSX COOTBETCTBEHHO.

Ipu 15°C (288 K) u HOpManbHOM aTMOC(epHOM AaBJIEHHM OOIlee KOMMYECTBO MOJIEKYI
UJIaIbHOTO Ta3a WM CMECH UCallbHBIX Ta30B B OTHOM KyOHMYECKOM CAHTUMETPE COCTaBUT:

Nags = 2,69-10%°-273-101,3/(288-101,3) = =2,55- 10*° (cm ).

KonuuecTBo Monekyn auokcuja yriepojaa B Kyomdeckom cantumerpe Bosayxa (No,) mpu
YCIIOBUH, YTO BO3AYX M TUOKCH] yIIEpoAa BeAyT ce0sl KaK UaealbHbIe ra3bl, MOKHO OMpPEIEIHTD,
3Hast €r0 0OBEMHYIO JIOJIO:

No, = N2gg C*,

rae C* - oObemMHast 10751 AMOKCH/IA YITIepo/ia B BO3IYXE;

Noy=2,55-101.3,4- 104=8,7- 10®° (em?).

OnpenenuM mapuuaIbHOE JaBIEHUE TUOKCHIA YIJIEpoJa B BO3AyXe. 3HAYEHUS OOBEMHBIX
KOHLIEHTpAIMi pUMecel MpH BOAATCS OOBIYHO B IEpecyeTe Ha CyXoil BO3YX; IPH ONpeleTIeHUN
MaplIHUaIbHOTO JIaBJICHHS B PEAIbHBIX YCIOBUSAX CIEAYET YYUTHIBATh MaplMajbHOE IaBJICHUE apoB
BOJIbI, KOTOpBIE BCErla MPUCYTCTBYIOT B arMochepHoM Bosayxe. I[loaTomy pekomeHnyercs

MOJIb30BAaThCA CICAYIOIIINUM YPABHCHUCM!



P = (Psoso - Peoor)C""/100,

rrne P - maprmansHoe gaBieHue npumecH, Klla; Pgoso - atMocdeprnoe nasinenue, Kll1a; Pyoow -
nasieHue mnapos Bojpl, klla; C'" koHuenTpanus npumecu, % (00.); 100-koaddunrent nepesoaa %
(00.) B mom.

OnHako, MOCKOJBKY B YCIOBHUSIX 33/1add OTCYTCTBYIOT JaHHBIC O MapIMATLHOM JAaBICHUU
MapoB BOJIbI B BO3yX€, IPOBEJEM YIIPOILICHHBINA pacyeT:

P = P00 C" 1100;

P=101,3-3,4- 104100 = 3,46- 1072 (xI1a) = 35 (ITa).

KonmnuecTBo Momeil nuokcuaa yriepoaa B JIMTPE BO3AYyXa OMPEAETHM 10 YPAaBHEHHIO (CM.
[Tpumep 1.1):

Co, = PI(RT),

rae C - KOHIIEHTpauus AUOKCHA YIIIEPO/ia, MOJIb/ T,

Coy=3,46-10%/(8,12-288) = 1,5-10"° (momb/m).

KonuuecTBo Mr auokcua yrieposa B KyOU4ecKoM METpe BO3AyXa COCTaBUT:

C'y = Coy M- 10% tie M - monsapuas macca CO2, I/MOIB;

C'=1,48-10"°-44-10% = 650 (mr/nm>).

OTBeET: KOHIIEHTpAIMS AHOKCH/IA YIieposa B Bosmyxe coctaBuT: 0,034% (06.); 8,7 10%° em
3: 1,5 -107° moumb/i; 650 Mr/m>; napuuaibHOE J1aBJIeHHEe JUOKcuaa yriepoaa pasHo 35 Ila.

IIpumep 5. Crnegyer nu 0XXHUIATh BBINAJCHHE POCHI JIETHUM BEUEPOM, €CIH TeMIeparypa

camsunack ¢ 30°C B12 4 gus 1o 15°C? B nonjens oTHOCHTENbHAS BIAKHOCTH BO3/yXa COCTABUIIA ¢
= 40%.

Pemienue. I[J'ISI peUiCHus 3a1a49u HGO6XO)II/IMO BOCIIOJIB30BATHCA CIIPABOYHBIMU JAHHBIMU O

BJIA)KHOCTH BO3JyXa. PasHosecHoe napuuaJIbHOC AaBJICHUEC MMApPOB BOJbI B BO3AYXC paBHO:
ipu 30°C  Puse = 0,04187 atwm;
mpu 15°C  Puse = 0,01683 atwm.

OHpe,[[eJ'II/IM NnapuuaJibHOC AABJICHUC IMApOB BOAbI B ITOJIJICHb:

P(30°C) = P(30°C)abc- o;

P(30°C) = 0,04187-40/100 = 0,01675 (arm).

CpaBHI/IM MOJIYYCHHOC 3HA4YCHUC C PABHOBCCHBIM IaplUaJIbHBIM HOABJICHHUEM IIapOB BOILI
pu 15°C:

P(30°C) =0,01675 arm < 0,01683 atm = P(15°C)a6c.

CrnenoBarenbHO, apbl BOJbI KOHJIEHCUPOBATHCS HE OyAyT, poca He 00pa3yeTcsl.

OtBeT: BbIaJEHUS POCHI HE IPOU30MIET.



Ipumep 6. Macca armocdeps! oleHuBaeTcs Beandunoi 5 . 10 1. Onpenenute xonmuuecTBo
KHuciopoga B arMocdepe B KI B JOMYIIEHMHM, 4TO arMocdepa COCTOMT TOJIbKO U3 TaKHX
«KBa3UIIOCTOSHHBIX» KOMIIOHEHTOB, KaK a30T, KUCJIOPOA W aproH, a uX oObeMHas KOHIICHTpAIUs
COOTBETCTBYET 3HAYCHHSIM, XapaKTEPHBIM I TPU3EMHOTO CJI0si atMocdepsl (cM. Tabm. 1.1).

Pemenune. [lng pemeHust 3ajadd Ha TEPBOM dTare HEOOXOAWMO ONPEACIHTH CPETHIO0
MOJISIPHYIO MacCy CMECH Ia30B, T. €. CPEIHIOI0 MOJISIPHYIO Maccy BO311yXa Meoso:

Meoso = Masom * Oasom + Muuen * 0 kuen + Mape * A ape,

e Masom, Mxucn I Map. - MOIISIpHAst Macca a30Ta, KMCJIOPOIa aproHa COOTBETCTBEHHO; (asor ,
O xuen B 0L apr - OOBEMHBIE JIOJTM OTBETCTBYIOIIMX KOMIIOHEHTOB CMECH B BO3ayxe (cM. Tabu. 1.1);

Mioso = 28,01 - 0,7810 + 32,00 - 0,2095 + 39 - 0,0095 = 28,96 (r/mo11b)

3nas o6uryro Maccy armocdepst Q (T) U CpelHIOI MOJSIPHYIO Maccy Bo3ayXa Meoso (T/MOTIB),
OIIpeIeNIUM 001Iee KOTMYECTBO YCIOBHBIX MOJIeH Bo3myxa B arMocepe Neoso:

Ngoso = Q/MB(B();

Nooso = 5+ 101 - 108/28,96 = 1,7+ 1020 (momb),

rae 10° - koadduImenT nepesona TOHH B TPaMMBbL.

[TockonbKy MOJIBHBIE U OOBEMHBIE JIOJIU Ta30B B CMECH PaBHBI MEXIY OO0, MOXKHO HAWTH
KOJIMYECTBO MOJIEH KUCI0poaa B arMocdepe:

Niuer = Neoso * Ouer = 1,7-102°:0,2095 = 3,6-10*° (moub).

Temneps Jerko HaATH Maccy KUCIopoja B atmocdepe:

Quuer = Nuwer * Miwen = 3,6:101-32 = 11,5-10% (r) = 12-10*" (xr).

OTseT: Macca Kucioposa B arMocdepe pasHa 12 - 107 kr.
Ouyenounoe cpeocmeo Ne 5 — Tecm

TECT no teme «AT™Mocdepar»
1. BeprukanbHbie IepeMeNIeHUS BO3AYXa XapaKTePHBI:
a) crparocdepe
0) me3ocdepe
B) Tpomocdepe
r) aK30chepe
1) noHocepe
OT0 cBs3aHO ¢ 7
2. BsiOepure psij, OTpakaroIInii COCTaB MEPBUYHON aTMOC(hEpHI:
a)CO ;CH;CI;H;O;HS
6) CO;N;HO;HCI;H;CH



B)N;F;Ar ;O ;H;CO;
r)CH ;O ;CO ; HF; He ;CH

3. VYcraHoBUTE COOTBETCTBUE

CIIOi aTMOC(EpHI TeMIIeparypa clost
l.ctpaTocdepa A. 0°C -110°C
2.9K30chepa B. 0°C +1500°C
3.1ponocdepa B. -74°C +10°C
4 me3ochepa I'. +1500°C +2000°C
5.trepmocdepa . -92°C +50°C
4. BbICOKHE CKOPOCTH JIBFDKCHUS YaCTHUII T'a3a HOHOC(EPhI 00YCIOBICHBI ?
5. KpyroBopot Bojibl IpOUCXOAUT B aTMOC(HEPHOM C10€ ?
6. IloBbllieHue TeMIepaTypsl B crparocdepe 00yCIOBICHO ?
7. YCTaHOBUTE COOTBETCTBUE:
aTMOC(EpHBIN CIIOH BBICOTA CJIOS (KM.)
1.5x30chepa A no 18
2.me30chepa b o 40
3.Tponocepa B o 80
4.tepmocepa I' mo 800
5.ctpatocdepa J 1o 2000

8. T'opu3oHTaNBHBIN MEpEeHOC BO3yXa B Tponochepe NpOUCXOIUT B HAIPaBJICHUH ?
9. MakcumanbpHOE cofiep)KaHne 030Ha COCPEIOTOUYECHO Ha BBICOTE ?
10. DirekTporPOBOTHOCTRIO 00agaeT chepa ?
11. I'maBHY!O pOJb B 3KPaHUPOBAHUU 3€MHOT'0 M3JIYy4E€HUs UTPAOT BelecTna ? ?
12. OcnoBHas macca CO Ha cyie oOpa3oBanach 3a CUeT:
a) BYJIKAHUYECKOH IS TeIIbHOCTH
0) aHTPOTIOTEHHOH JESITEIIBHOCTH
B) MUKPOOHOJIOTHUECKOTO PA3JIOKEHHSI OPraHUYECKOTO BEIECTBA
r) c1aboi peakIMOHHONW CIOCOOHOCTH MOJIEKYJIBI.

TECT no meme «3azpaznenue ammocgepot»

1. 3arps3uenue atMochepsl IpHU CTOPaHUH TOTUIMBA HE 3aBUCST OT:
a) TUIMa TOILJIMBA

0) MecTa qOOBIYM TOILJIMBA



B) TeMIIepaTyphl IJIaAMEHH

T') SHTAJIBIKSA TOPEHHUS] OCHOBHBIX KOMIIOHEHTOB TOILIINBA
2. 3arpsi3HeHue Bo3AyXa OT a/TpaHCIOPTa HE 3aBUCHUT OT:

a) O0IIero YKclia MaliuH

0) IJIOTHOCTU MAILIUH

B) CKOTUICHUS MAIlIH

r) paboThI ABUTATENS HA XOJIOCTOM XOIY
3. DTajoHOM IMpH OLIEHKE OKTAHOBOI'O YKCIIA SIBISIETCS. . .
4. ®OTOXUMHUYECKHI CMOT — 3TO IPOAYKT B3aUMOJEHUCTBHUA ....C....7
5. Cynbdunnas cepa BXOJIUT B COCTaB:

a) IpeBECUHBI

0) yris

B) HE(TH

T') CJIaHIICB
6. KonnuecTBO BBIXJIOMHBIX Ta30B HE 3aBUCHUT OT:

a) pexxuMa paboThI IBUTATEIIA

0) cooTHomeHuss YB : Bo3ayx

B) SHTPOIIHHU MPOIECCa TOPEHUS TOTLIMBA

T) XapakTepa BOKICHHS
7. DTajOHOM MPH OLIEHKE [[E€TAaHOBOTO YHCIA SIBISIETCA?
8. Haubombiue BoIOpock B atmochepy (SO)x ocyIiecTBiser:
a) yepHas MeTaJTyprus
0) aBTOTpaHCIIOPT
B) I[BETHAS METAJLTYPrHs
T') TOTUTMBHAS TPOMBIIIJIEHHOCTh
9. 3arps;3HeHus CBS3aHHBIE C OKCUAOM dJIEMEHTA .7. MOTYT OBITh TOITUBHBIMU U aTMOC()EPHBIMHU.
10. "ToprounmM" 111 00pa3oBaHust POTOXUMHUYECKOTO CMOTa SIBIISIETCA ...
11. ITocnemoBaTenbHOCTH pabouero mukia JBC

a) cKarue

0) BBIXJIOI

B) pabouuii xox

T') BcachbIBaHUE

12. MuHUManbHBIN TIEPHO] BEIBEACHUS U3 aTMOC(Ephl IMEET ra3:



a) CHs
6) NH3
B) CO>
r) HoS
13. OxTaHoBOE 4KCI0 OEH3WHA HE MOBBIMIASTCS B PE3yJIbTATE:
a) KaTaJIMTUYECKOT0 KPEKUHTa
0) moauMepu3anuu razooopazHeix YB
B) IEPETOHKH HEPTH
r) pudopmuHra HEPTEIPOTYKTOB
14. A30T nipu cropaHuu TOIUIMBA:
a) y4acCTBYET B PEaKIIUU TOPEHUS
0) BIIUseT HA KOHEYHYIO SHEPTHUIO PEAKLIUU
B) BIIMSIET HA TEMIIEpaTypy MJIaMEeHH
15. Inst omHoBpeMeHHOTo cHIbKeHus BiopocoB CO, VB, (NO)x HeoOx01iuMo:
a) MOBBICUTH TEMIIEPATYPY BBIXJIONA
0) MOHU3UTH CTEIICHB CHKATHUS
B) HCIIOJIb30BaTh COOTHOIIEHUE BO3/TyX : TOTUIMBO (15:1)
T') TOHU3UTH TEMIIEPATypPy BHIXJIOIA
16. JleToHa110 rOprOYero BeI3bIBAET HAIUYUE B CMECHU:
a) CIIMPTOB
0) THIPOTIEPOKCH]IOB
B) aJIbJCTU]IOB
I') KUCIIOT
17. TonnuBHAA 30J1a MPEJICTABJIEHA ... C IPUMECHIO. ..
18. DTunoBas KUIKOCTb 3TO CMECH ... H ...

19. KoanuecTBO OKCUIOB AJIEMEHTA ... ONpeAeseTcs Cioco00M CXKUTaHHs TOTIIIMBA U
TEMIIEpaTyphl IUIAMEHH.

20. JIuratens BHyTpeHnHero cropanus ([IBC) nmpeobpazyet
a) KHHETUYECKYIO DHEPTUIO B MOTEHIIHAILHYIO
0) MEXaHMUYECKYI0 B XUMUYECKYIO
B) TEIJIOBYIO SHEPTHUIO B MEXaHUUECKYIO
I') XUMHYECKYIO B CBETOBYIO.

TECT no meme «I'uopocghepa»



1. KoHneHcupoBaHHOE COCTOSTHHE BOBI HAa 3eMiie 00YCIIOBJICHO:
a) aHOMAJIBHOCTBIO Ty, ¥ Taavep.
0) aHOMaJIbHOCTBIO yJI€JbHOU TEIIOEMKOCTH.
B) BBICOKOU yJI€JIbHOM TEIIOTOM mapooOpa3oBaHuUsl.
I') BBICOKOH yJI€JIbHOW TEIUIOTON IIJIaBJICHUS.
2. BonoéMmel B TeTHEE BpeMs HE TIEPEChIXaloT OJiaroapsi:
a) BBICOKOH Tiun.
0) BBICOKOH yJIETTbHOM TEIUIOTE apooOpa3oBaHUsI.
B) aHOMaJIbHOU yJIeIbHOU TEIIOEMKOCTH.
I') IJIOTHOCTHOM aHOMAJIMH.
3. Boxa - ruranTckuil miiaHeTapHbIM TepMOpEryJIaTop Onaronapsi:
a) BBICOKOM t° MHEPTHOCTH.
0) BbICOKOH Txun. U T samep.
B) BBICOKOH yAENbHOI TEII0Te IIaBIeHUs,
I') BBICOKOH yJENbHOHN TEIIOTE MapooOpa3oBaHusl.
4. [In0THOCTH BOJIbI TIOHUKAETCS MIPU HAIPEBAHUU!
a) ot 4°C no 100°C
6) 0°C o 4°C
B) 0°C no 100°C
r) ot 0°C 1o 20°C

5. BbIcoKkasi IOTHOCTH BOJIBI B CPABHEHHH CO JIBJIOM OOBICHAETCS HATMYUEM B KPUCTAJUIMYECKOM
pemeTKe. . ..

6. YaenpHas TEJIOTa MapooOpa30BaHuUs BOJbI COCTABIISIET:
a) 539 xan. 0) 80 kau.
B) 280 kai. r) 350 kamn.
7. KpyroBopoT BOAbI B IPUPOJIE€ BbI3BaH:
a) KOHICHCAINei
0) ucrapeHuem
B) IeHiCTBUEM COJTHEYHOUN DHEPTUU U CHII TSKECTH.
T') THApATAINK U JeTUapaTaiueil MUHepaioB
8. OOmuii 00beM THAPOChHEPBl COCTABISIET
9. OOMeH peuHBIX BOJ B CPABHEHUH C aTMOC(HEPHBIM OCYIIECTBIISETCS:
a) OpicTpee, 0) MeJICHHEE, B) C TAKOW e CKOPOCTHIO.

10. Hanuuue cynb}aroB B OK€aHUYECKON BOJE 0OYCIIOBIIEHO:



a) pa3pyIIeHHUEM TOPHBIX TTOPOI,
0) KUCIIBIMU JTOKISIMH,
B) MOSIBJICHUEM IIMAHOOAKTEPHUH.
11. Cepa Murpupyer B COUETAaHUU DIIEMEHTOM:
a) Na, 0) Mg, B) Ca
12. Boynas murpamus Fe 2* nportekaer npu pH:

a) 5.5; 6)2.5; B) 10.5

13. CnabomMuHepaiM30BaHHBIE BOJIBI COJIEPKAT: a) ceoOoanslid Oz, 6) MepTBBIi
OpraHUYecKuil 0CcTaToK, B) SO4

14. Kucnible BOJBI BCTPEYAOTCS B OOJIOTAX:
a) cTernew, 0) MyCThbIHb, B) TaWrH.

15. llenoyno3zeMenbHbIC AIEMEHTHI CI1a00OIBUKHBI B:
a) KUCIIbIX BO/Iax, 0) IIETOYHBIX BOJAX, B) HEUTpaIbHBIX BOJAX.

16. Uctounnkom O3 B Bomax, 0orateix HoS asasgercs: CsHi206 + ?7--- HoS + 2 + 2 + ?
DTOT THIT BOCCTAHOBUTEIIBHOMN CPEeIbl XapaKTEePEH IS
a) 60110T Taiiryu, 0) COJICHBIX 03€p, B) IOBEPXHOCTHOTO CJIOS MTPUPOTHBIX BOJI.

17. Fe* MUTPUPYET B PACTBOPAX:

a) KUCIIbIX, 0) HEUTPaJIbHBIX, B) IIETOYHBIX.

TECT no teme «I'opHbIe mOpoabI»

L.Iporiecc HaKpeTUIEHNsT MEXaHUYECKUX OCATKOB:

a) COMPOBOXKAAETCSI 00pPa30BaHNEM HOBBIX MHHEPAJIOB

0) HEe COIPOBOXKAAETCSI 00pPa30BaHHEM HOBBIX MUHEPAIOB

B) 3aBUCHT OT THIIA TTOPOJIBI

2.AHTUIPUTHI BCTPEUAIOTCS TOJIBKO B:

a) MeTaMOphHUUECKUX; 0) MATMAaTUYECKUX; B) OCAJIOYHBIX MTOPOAX.
3.Kuakoe cocTosiHIE BHEIIHETO siIpa 00bICHIETCS TEM, UTO:

a) CKOpOCTb MTPOJIOJIBHBIX BOJH Ma/1a€T

0) CKOPOCThH TIOTIEPEYHBIX BOJTH BO3PACTAET

B) CKOPOCTh CEHCMHYECKUX BOJTH HE H3MEHSICTCS.

4. YcTaHOBUTE COOTBETCTBHE:

XapaKkTepUCTUKHN 3eMIIN Pa3zmepsl

a) Pammyc 3emmi . 1. 1,083x10%



0) o0beM 3emin 2.5,976x10"

B) Macca 3emiin 3.6371,032

T') CPEIHSS ITIOTHOCTD 3eMITH 4, 245x10%°
5.5,52

5. K mopo1aM 3K30r€HHOr0 IPOUCXO0KICHUS HE OTHOCSTCS:

a)I0JIOMUT; 0) THIIC; B) TUOPUT; T') KAPHAILIHT.

6.CunbBHH 00pa3yeTcst B pe3yibTaTe:

a) ocakaeHus; 0) HAKOIUICHHUSI OPraHUYECKUX OCTATKOB; B) KPUCTAILIH3ALIUH.

7. PyaHble MECTOPOKIEHHS MarMaTUYECKOT0 IPOUCXOXKIEHHS BCTPEUYAtOTCS: a)KUCIIBIX, 0)
YIBTPAOCHOBHBIX, B) CPEIHUX, I') LLEJTOYHBIX [1OPOJAX.

8.YcraHOBHTE COOTBETCTBHE:

I'my6una, km O0onouka

a) 2900-4900 1. kopa

6)470-2900 2. HHKHSS. MAHTHUS

B) 0-70 3. BHYTpEHHeE S/1pO
r) 5100-6370 4. BepXHsIs MAHTHUS
) 70-500 5. BHEIIHEE S1Ipo

9.IlpeBpariieHre TMMOHNATA B TEMATHT IMPOUCXOINT B pe3yJIbTaTe:
a)lIepeKPUCTAILTU3AINH, 0) PACIUTIOIINBAHMS, B) 00C3BOYKUBAHHSI.

10.IT10THOCTE OO B PSILy KUCIBIE-CPETHIE-OCHOBHBIC-YILTPAOCHOBHBIE!

a) m3MeHsiercs, 0) Bo3pacTaer, B) yObIBaeT.

11 K uHTpY3UBHBIM [TOPOJIAM HE OTHOCHUTCS: a)TPAaHUT, 0)CUEHUT, B) Ta00po, T) 1ruabdas.

12. YcraHoBuTe COOTBETCTBUE:

Iopona Crpykrypa

a) TpaHuT | .HeNoHOKpUCTATNYECKast
0) mumapur 2.amopdHas

B) 0Ocu/IaH 3.OJTHOKpUCTAILTHYECKast

4.crexmnoBaras
13. KaycToOuomutsr 00pa3yroTcsi B pe3yJbTare:
a) oCaK/IeHNs1, 0) KpUCTAUTU3ALH, B) HAKOIICHUS OPraHUYECKHX OCTAaTKOB.
14. K ynbTpaoCHOBHBIM MOPO/IaM OTHOCSTCS: a)IPaHUT, 0) 0azasbT, B) rab0po, B) AyHHUT.
15. YcraHoBuTE COOTBETCTBHE:
Twrt 3eMHOM KOpBI MorHocTs crost

a) Tw1at)OpMEHHBII 1. 1033 kxm



0) ropHBIiA 2.10km
B) OKCAaHUYECKHUIA 3.40 km
16. Kucitbie moposip! Oorars:

a) Mga) : Mgo) Si B) Fe,r)Al

17. K nopoaam 3HIOre€HHOIO IPOUCXOK/IEHUS] HE OTHOCHT:
a)IyHUT; O) raJIUT; B) CHEHUT; T') IETMATHUT.

18. Ycra"noBuTE COOTBETCTBYE:

HasBanue nopospl. Twr noposibL.

a) TaJibKa 1. MarmaTuueckast

0) THe¥iChI 2. IHEBMATOJIMTOBAS
B) Oa3aiIbT 3.ocagouHast

4. meTamopduaeckast
19. K a¢hdpy3uBHBIM HIOPOIAM OTHOCSTCSE:
a) 6azanbT, 6) AMOPUT, B) IyHUT, T') IEPUIOTHUT.

20. YcTaHoBUTE COOTBETCTBHE:

Tt opozp! conepxanrie SiOz

a) OCHOBHAsI 1.55%

0) kucast 2. 45%

B) CpEMTHSIS 3. 45-55%

I') YIBTPAOCHOBHAs 4. 65%
5. 55-65%

21. YcraHOBHTE COOTBETCTBHE:

Twn nopozer Haseanue nmoposs!
a) 00JIOMOYHBIE 1 mopdup

0) IIMHKCTBIE 2 aneBpyUT

B) XeMOTCHHbIE 3. Topd

I') OpraHOTeHHbIE 4. ryHa MOpeHast
TECT no Teme «MuHepaibp»

1 .Munepan pacTBopsieTcs B BOJIE:

a) anatuT, 0) KapHAJUIUT, B) CUIEPUT, T') AaHTUIPUT.
2 IlpoucxoxaeHue cynbhuI0B:

a) metTaMmopdudeckoe, 6) THAPOTEPMAIBLHOE, B)THEBMATOIUTOBOE, I)OCaJOUHOE.



3. Xapakrtep B3auMoieicTBHs MarHe3uTa ¢ xonoaHoi 10%-usii HCI1:

a) HEe B3aMMOJICHUCTBYET, 0) OypHBIH, B) CI1a0bIi, T) OCTABIISAET KENTOE MATHO.
4 BecpMa COBEPIICHHYIO CTIAHHOCTh MIMEET MUHEpal- ?
5. IIpoucxoxnenue Xja0puiaoB:

a) TUIpOTepMalIbHOE, 0) MarMaTU4ecKoe, B) 0CaJ04HOE, T) THEBMATOJIMTOBOE.

6. XMMUYECKUI1 COCTaB MHHEPAJIOB BhIpaXKaeTcsi (GOpMyIIoii: a) ruric-?, ©) aHruapur ?, B) Gapur-?.
['unporepmaibHOE TPOUCXOKACHNE IMEET MUHEPAIT

7.BecbMa HECOBEPILICHHYIO CITAWHOCTh IMEET MUHEpAI-?

8.IIpoucxoxxaeHue CUITMKaToB:
a) PK30Te€HHOE, 0)3K30-1 SHIOTEHHOE, B)IHIOTCHHOE.
9.Criertuduaeckue CBOMCTBA UMEIOT MUHEPATBI:

a) 3amax *oKEHOH KOCTH -?
0) MarHUTHOCTH -7
B) JINCTOYKH TUOKHKE, ynpyrue-?

T) 3amax 4ecHOKa-?

1) IBOMHOE JTydenperoMiIeHre-?

10.YcTaHoBUTE COOTBETCTBHE:

HasBanue munepana LIBer uepThl Ha OMCKBUTE

A. Kaccurepur 1. KpacHas

b. Manaxur 2. Yépnas

B. KunoBapp 3. benas

I'. [Tupomro3zur 4. XKénras

. I'ematur 5. 3enénas

E. Peansrap 6. He ocTtaBmiseT uepTol

XK. Onan 7. BuniHeBo-KkpacHas
8. Cepas

11 .Ycra"HoBuTE COOTBETCTBHE:

Hazeanue munepaina brieck

A. Iuput 1. AnmasHbIid

b. Canepur 2. lllenkoBuCTHII
B. KBap11 (Ha rpassx) 3. Merainueckuit

I'. AcbGect 4. BockoBo¥



J1. Oman 5. CTCKIISHHbIMA.

12.YcraHoBUTE COOTBETCTBHE:

CrpyKTypa CHUIIMKATOB: Haszpanue munepaina
A. lenoueunas 1 I'panar
b. Kombnesas 2. Jlemmmnomenan
B. OctpoBHas 3. bepuin
I'. Kapkachas 4. CeprieHTUH
. Cioucras 5. Oprowias
6. bpelinepur

13.YcranoBuTe nocne0BaTeNbHOCTh CTAUN SHIOTCHHOTO 00pa30BaHUsl MUHEPAJIOB: )
ITHEBMATOJIMTOBAsI, 0) MarMaTH4YecKasi, B) 0CaI0UHast, T') THAPOTEpMAITbHAS.

14.Y cranoBUTE NOCIIEA0BATEILHOCT TBEPJOCTH MUHEPAJIOB IKaibl Mooca ot 1 o 10: a) anarwur, 0)
KOPYH]I, B) TUIIC, T') KaJIbLIUT, 1) OPTOKJIa3, €) TaJbK, k) (PIroOpHUT,

3) KBapll, 1) TOMA3, K) ajMas.

15. Munepaibl, UMEIOIIIEe XUMAYECKHIA COCTaB, Ha3bBatoTCs: a) Fe;03-7, 6) MNO»2-?, B) A1203-?,
r) SIO; -? MeTayecKkuii OJ1eCK UMeET MUHEPAII-?

16. CoctaB MUHEPAIOB BhIpaxaeTcs: (PopMyInoi:

a) mupuT-?, 0) TAIEHUT-?, B) XAIBKOITUPHUT-?, T') MapKa3uT-?, 1) KHHOBaph-?. Hemerammmueckuii
OJ1ecK UMeeT MUHepai-?.

17. Anebactp sBIsieTCS pa3HOBUIHOCTBIO MUHEpaa-? AparoHuT SIBJISIETCS pa3HOBUAHOCTBIO MUHEpaIa-
? XanmemoH SBISETCS PasHOBHIHOCTBIO MHHepana-? MapkasuT SBISETCS Pa3HOBHIHOCTHIO
MHHepaja-?

18. AMopdHBIii KpeMHE3eM Ha3bIBAIOT-?

19. Cunukarens-310...7
20. KaomMH-3TO MNpOAYKT BbIBETpMBaHMA MuHepana-? CEpHEeHTHH-3TO MPOAYKT BbIBETPUBAHUSA
MHHepaa-?

21. ®opMmyIbl CHIIMKATOB B BU/IE OKCHJIOB BBITJISIAT:
Kaomn HsA12S1209-?
Cmona HiK>A16SigO4-?
Acbect CaMgsSisO12 - ?

TECT no Teme «S1nepHble npeBpaiieHus»

1. Ykaxxure npupo/ Ty U3ITy4eHHI, COIIIACHO €r0 TUTIA:
a) anba - ? I') CHIOHTaHHBIH - ?

0) ramma - ? op-?



B) € - 3aXBar - ? e)p-?
2. DHeprus, 0CBOOOYKIAIOIIASCS TIPH siiepHoi peaximn “H +2H — H +3H
TIPH CIIETYIOIIX Maccax atoMo m3otornoB (*H=1,00783 a.e.m.;

2H=2,01410 a.em.; >H=3,01605 a.e.\.) paBHa:

a) 1,49 1021k B) 4,04 MhB
6) 23,5 KJlx r)200 M5B

3. BcraBbTe npoIyIieHHbIE HOMEpa M MaCCOBBIE YMCIIA:
a)4C — N+%B+2 B)’Bi — 20Po+ % +v
6)'Be+? —Li +v PN — C+e+v

4. Tlepuon nomypacrana msororna 2°Pb pasen 19,7 roma. 1/10 ero ucxoaHO# Macchl

OCTaHETCS CITYCTsI
a) 10385 ner; B) 65,5 rnier:
0) 9,8 ner; r) 197 ner.

5. B pesysbrare 1ByX - pachazioB 1 TpEX o - pachazioB saep  2>°U 06pasyeTcs sapo
U30TOIA. . .

6. 3anuImTe HeJIOCTAFOIE 0003HAUCHHS B STICPHBIX PEAKIIUSIX:
a)®*Mn+H —%Fe+? B)ZAl+n — a+?2+?

6) ®Mg +? — 2Na+*He+? N Bi+o — 2At+?

7. B ipuposHOM Xyope cofeputest 75,77% msorona ©Cl i 24,23% u3oroma *'Cl.
Cpemnstst otHocuTenbHast Macca Cl paBHa. . .(puBemmTe pacyérr).

8. YcranoBure T B-pacmiaza:

a)ln > p+2+2 B)lp +% — 2+?
6)p— n+2+7?

9. Iepron momypacrana u3otora SR pasen 86,2 s, 4T.3T0ro H30TOMA
TPOpEarupoBTH CO B3PHIBOM ¢ H30bITKOM BoIbL. [lepron nonypacnana Rb B
00pa30BaBILIEMCSI COETMHEHNH PABEH. . .

10. VI30TOM HEpBOTo U3 TPaHCYPAHOBBIX deMeHToB 2°Np 6611 momyden 1940 romy B
PpE3YIIbTATE SAACPHBIX PEAKIIHIA:

281 +2H 2 +9+2
29— BNp+2+7?
11. OTHOCHTENBHAS aTOMHAs Macca MPUPOHOTO Tauns paBHa 204,38.

M30TonHBIH cocTaB Tamms cootseTctBerHO 2Tl u 2Tl pasen

0712 2572



12. 3armimmTe HeIOCTAOIIHE 0003HAUCHHS B SITCPHBIX PEAKITHSIX:
a)lp+ip— 2+2+2 B) 8B —%Be+7?+7?
6) ] +p— 2? r)'Be+? —8B+?
13. PaymoaxTyBHBIE peBpartenus saep 22U B sapa 2°Ph conpopoxiaercs unciom?

.- ¥ 9rciioM ? B pachaios.

Ouenounoe cpeocmeo Ne 6- Huoueuoyanvnoe 3adanue

33113'—[1/1 AJId CAMOCTOATEJIBHOIO PCIICHUA I10 TEME:

«CocraB u cTpoeHue atMochepbi»

IIpumep 1. Bo ckoibko pa3 KOIUYECTBO MOJIEKYN KHCIOpOJa B KyOHMUECKOM CaHTHMETpE BO3AyXa Ha
BBICOTE BepIIMHBI Dip0pyc (5621M Hag ypoBHEM MOps) MEHbINE, YeM CpelHee 3HAUYeHHE y TIOBEPXHOCTH

3emin (Ha ypOBHE MOpsI) IPH HOPMaJTbHOM aTMOC(HEPHOM JTaBICHUN?

[pumep 2. Onpenenure cpenHee BpeMs NpeObIBaHHS TApoOB BOABI B aTMocdepe, eciid MO OlEcHKaM
CHEIHUATUCTOB B aTMocdepe Haxomutcs 12900 kM BOZBL, a Ha MIOBEPXHOCTh CYILIM M OKE€aHa BHINAJAET B

BHJIe aTMOC(EPHBIX 0CaaKOB B cpeaneM 577-10%2 m® Bozsl B rog.

Mpumep 3. KommyecTBO MeTaHa, MOCTYMAMOMIETO EXKETOJHO C MOBEPXHOCTH 3emMiid B atmocdepy,
cocraisger 550 muH T. CpeiHee coiepkaHnue MeTaHa B cjioe atMocdepsl, Ha KoTopslid npuxoautcs 90% ee
macchl, cocrapisier 1,7 mun?. Onpenenute BpeMsi NpeObIBAHMS METaHA B 3TOM CJIOE aTMOCQEPHI, €CIu

MPUHSTB, YTO B IPYTHX YACTSAX aTMOC(EPBI OH OTCYTCTBYET.

IIpumep 4. Onpexnenure CpeiHEKBAAPATUYHYIO CKOPOCTH ABIMKECHHMS MOJIEKYJ a30Ta B NPH3EMHOM CIIO€

BO31IyXa.

Ipumep 5. CpennexkBagpaTHyHas CKOPOCTh JBWXKEHHUs 4acTul Ha BbicoTe 500 KM COOTBETCTBYET
temneparype 1473 K. Omnpepenure, cMOryT M HOKHHYTh arMmocepy 3emin aTomMsl BOJOPOAA,

JABHUI'alOIIUECs HA 3TOH BBICOTE CO Cpe,Z[HCKBa,I[paTI/IqHOfI CKOpOCTBIO?

Ipumep 6. OueHUTH, CKOIBKO TOHH BOJOPOAA €XKETOJHO TOKHIAeT aTtMochepy 3eMim U YXOAHWT B
KOCMHMUYECKOE IMPOCTPAHCTBO, eciu Ha BbicoTe 500 KM HMHTEHCHBHOCTH 3TOr0 Ipolecca paBHa 3 - 108

aTtoMoB/(cM 2-¢)



3agayu AJ19 CaMOCTOSITEILHOTO pelieHus 1o TeMe: «OCHOBHbIEe OMOreoXMMHYecKHe IIUKJIbI
XHMHUYECKHUX 3JIEMEHTOB)»

B roxg uyenoBexk ymorpeOisieT B MUILY MOBapeHHYIO cojb Maccod 7 Kr. Kakoe kommuecTBo
XJIOpUJIa HATPUS COCTABIISAET 3Ty Maccy?

OnuBKOBOE Maciio 00JajacT IEHHBIMH CBOWCTBaAMH: B HeM oOd4eHb Bbicokoe (70 - 87 %)
coJiepyKaHNe HEHACBIIIEHHOW OJICMHOBOM KHUCIOTHI (B OTJIMYKME OT MOJCOJHEYHOro Macia, Ie ee
coziepkanue B 2-2,6pa3a menblie). CKOJIbKO MOJIEH OJIEMHOBOW KHUCIOTHI MOXKET COACPKAThCs B
1 xr onuBKOBOTO Macia?

DJeMEHT MarHvil BXOJUT B COCTaB BCEX JKMBBIX OpraHu3mMoB. Ecim Macca dermoBeka COCTaBiseT
60 kr, To 25 T U3 HUX — 3TO JIEMCHT Maruui. Kakoe KOJIM4eCcTBO BEIECTBA MArHUs COCTAaBIISCT
Mmaccy 25 r?

B Tene yenoBeka comepxkutcs ameMeHT dochop maccoi mpumepHo 1,5 kr: B KocTsax maccoi 1,4
KT, B MbImiax - 130r, B HepBHOW TKanm Maccod 12 1. Kakoe xonmdectBo BemectBa ¢ocdopa
COCTABIIAIOT MAcChl, COAepKallIuecs B pa3IMUHbIX TKAHAX YeloBeKa?

CYTO‘IHaH HOTpe6HOCTB OpraHn3mMa B KaJIbIIUK B BHUIAC Kap60HaTa KaJbl A CaC03 COCTaBJIACT
1,2r. Breruucnute KOIu4ecTBO HCO6XO,Z[PIMOFO Kap60HaTa KaJablusi.

MaccoBasi 1071 IIMHKa BXOJSIIIETO0 B COCTaB sia KOOphI (ILieHHelee tekapcTBo), paBHa 0,5%.
CKoJpKO aTOMOB LIMHKA MOTpedyeTcst koOpe st mpou3BoacTBa 1 karu (30mr) cBoero siga?

B xenynouHoM coke yesnoBeka MaccoBas J0Jsl COJSTHOW KHMCIOThI B cpeaHeM coctasister 0,5%.
CKOJIbKO MOJIEH COJIIHOM KUCIIOTHI MOCTYIAET B JKEJIYAOK 3a T'0J], €CJIU B CYTKH BblpabaTbIBaeTCs
1,5 kr xenygo4Horo coka?

Kakyio mMaccy BOJBI TIOJYYUT Balll OPTaHW3M, €CIM BBl BBIMHIN €€ CyTOuHyr0 HOpMmy — 138,9
MOJIB?

JKuBOTHBIE 3aCyNUIMBBIX CTpPaH HCHOJIL3YIOT META0OIUYECKYIO BONY, KOTOpas o0pa3yercs mpu
OMOXMMHMYECKUX peaklusx B opranmsme. M3 kupa maccoit 100r. obpasyercss moOouyHO Boaa
KOJINYECTBOM BellecTBa 6 Moib. PaccunTaiite Maccy Bosibl, 00pa3yromieics u3 xxupa.

BopcrHKN TOHKOTO KHIIIEYHHMKA YeIoBeKa 3a 1 gac MOTYT Bcocath 2 J1 BOJbI. CKOJIBKO MOJICKYI
BOJIBI MO’KET BCOCATh OJTHA BOPCUHKA 32 1 MUH, €CJIM B TOHKOM KHIIIEYHUKE COAEPIKHUTCS OKOIIO 1
MJTH. BOPCUHOK?

Byner v BpeaHa auist 3710pOBBS IUTHEBAs BOJIA, €CITU B HEH OOHAPY)KEHO:

a) 3,3 » 10°® monw/1 nonoB xene3a (11);

6) 1,7 » 107" moms/m noHos Huxens (11);

B) 1,9 » 10" Monw/1 nonos xpoma (111)?

CaHuTapHble HOPMBI JJOITYCKAIOT IPUCYTCTBHE B MUTHEBOM Bojie HOHOB sxene3a (1I) B konnuecTe
0,2 r/m® HopMsI; noHOB Hukens (II) — 0,1 r/m3, nonos xpoma (I111) — 0,05 r/Me.

CKOJIbKO aTOMOB JeJie3a COIEP>KUTCS B TeMOITIOOMHE KPOBM CPEIHEro YelloBeKa, €Clid Macca
ATUX aToMOB paBHa 31.7 [eMOmTOOWH BBIMOIHSAET POJIh TPAHCTIOPTHOTO CPEACTBA MPHU MEPEHOCE
KHCJIOPOZA K KJIETKaM OpraHHU3Ma.

OmnpenenuTs B KakoM KOJNMYECTBE BemecTBa Meau comepxkurcs 310102 aromos. OTBeT Bam
MOJACKAXET CYTOUYHYIO MOTPEOHOCTh OpraHM3Ma B MEAM B MWUIMIpaMMax. Meab y4acTBYeT B
CHUHTE3€ TeMOINIOONHA U OTIpe/IeNIsieT AHTUOKCUAAHTHBIN MOTEHIINAJ CHIBOPOTKU KPOBH.



B ma3me KpoBH COOTHOILIEHHE 4YHCIAa MOJIEH HOHOB HATpHsl, Kajdusl W KalbLHs CTPOTo
MOCTOSHHO M coctasiset 25 : 1 : 0,5 (3T0 BaXHEHIIMI WHIUKATOP 370POBbS, €r0 M3MEHEHUE
CUTHaNu3upyeT o 3aboneBanun). CKOJBKO MOJIEH 3THX MOHOB COAEPXKUTCS B KPOBH 37J0POBOTO
4eJI0BEKa, €CJIM Macca MOHOB HaTpus B Hel 10r

Knunnueckuit ananu3 KpoBH 4esioBeKa mokasbiBaet, 4to B 100 mut ee cogepsxkutcst 180 mr kanus,
u 6,5 mr kasbius. CKOJIBKO aTOMOB KaJIMs U KaJIBIHMS COJAEPIKUTCS B KPOBH B3POCIIOTO YeJIOBEKa,
€CJIM YCPETHEHHBIN ee 00beM cocTaBisieT S 1.7

B denoBedeckoM opranu3me B 0011€H CIOKHOCTH COAECPKUTCS IPUMEPHO 25 MT ioza (B cocTaBe
pa3IMYHBIX COEIMHEHHUH), MpUYEM IOJOBHMHA BCEHl Macchl iola HAaXOAUTCA B IHIMTOBUIHON
xkenese. [logcuuTaiiTe, CKOJBKO aTOMOB HOIa HAaxXOMWUTCS: a) B IIMTOBUIHOW jkeine3e; 0) B
YeJIOBEUECKOM OpraHu3Me B IEJIOM?

B cocraB uenoBeueckoro Tena BXOAUT B cpenHeM Io macce 65% kucnopona, 18% ymiepona,
10% Bomopona, 0,15% unarpus, 0,15%xmopa. Kakux aromoB Oosbliiie B 4eI10BEUECKOM Telie?

Paccuuraiite unciao MoJeKyi, coaepiKalluxcs B 3TUIOBOM CIIUPTE Maccol 69 T, a Tak ke Maccy
OJHOM MOJIEKY/IBl CHHMpTA. OTWIOBBIM CHOUPT — OJHO W3 IICUXOAKTHBHBIX BewecTs. [lpu
koHeHTparuu 0,3 T/ aKorob yXKe BBI3BIBACT Pl (PU3NOIOTHUECKUX M MICUXUIECKUX CIABHIOB.
Takasi KOHLIEHTpALUs yIEPKUBACTCS B OPraHU3Me B T€UEHHUE 2-X YacOB MPHU NOTPEOIIEHUH BCETO
0,5 1 nuBa.

Kakoe komnyecTBO BemIECTBAa COCTABISIET YINIEKUCHBIA Ta3, 3aHuMarommii oobem 134,4 n?
BrruncnuB, Bl y3HaeTe, CKOJIBKO MUHYT KH3HU 3a0MpaeT OfHa BHIKYPEHHAs CUTapeTa.

Kakoe KolIuM4yecTBO BEILIECTBA COCTABIAET aMMMaK, 3aHHMaromuii o0bem 47 n? Beluncius, B
y3HaeTe, CKOJIbKO MI CHJIBHOTO $/la HUKOTHHA COAEPXHUT OaHa curapera. CMmeprenbHas 103a
aToro siga cocrapnsieT 40 Mr, mpu KypeHuu 2/3 npIMa momagaeT B BO3AYX, MOATOMY JIBIM
KYpHWJIbILIMKA OMACEH U JIJIS1 OKPY>KaIOIIHNX

Oxkcup yrepona (I1) win yrapusiii ra3, — onacHbli 3arpsi3HUTENb arMocdepbl. COeqUHSACH C
reMOrNIOOMHOM KPOBH, OH MPEIMSATCTBYET MEPEHOCY KHUCIOPOJa, BBI3bIBAET OOJIE3HU CEp/EYHO-
COCYIUCTONH CHCTEMbI, CHMYKAET AaKTMBHOCTb paOOThl Mo3ra. }3-3a HEmoJHOro CKUraHus
TOTNIMBA Ha 3eMIle exXeromHo obpasyercs 5 ¢ 108 T atoro BemecTsa. OnpenenuTh, Kakoi 06beM
(pu H.y.) 3aliMeT yrapHbIi ra3, oOpa3yoomuiics Ha 3eMiie 10 YKa3aHHON IpUYHHE.

Hapsiny ¢ yriexkucibiM ra3oM 4eI0BEK BBIIBIXACT M YrapHbI ra3, okono 1,6 mi (H.y.) 3a 1 yac. 3a
Kakoe BpeMs OyJeT JOCTUTHYTa MpeJeNbHO AOMYCTUMas KOHIICHTpAIUsl yTapHOTO Tas3a, paBHas
0,001 T /M% , eciit 4enOBeK HAXOAUTCS B M30JIMPOBaHHON KOMHATe 00HEMOM 6 M2.?

Cyrounas norpedHocTh B BuTamuHe D cocraBnsger 0.01mr. Onpenenure, Oyaer au coOnroneHa
HOpMa moTpeOneHus BuTamMuHa D, ecnu mpuHUMaTh OAMH pa3 B jAeHb 5 kamenb 0,01%-Horo
pactBopa B Maciie. O0béM oxnoit karum 0,04mi1, moTHOCTH pactBopa 0,92 r/mn

B onHo#l kamme KpoBM conmepkUTC Okosno 250 MuH. 3puTponuToB. Kakaelii spUTponUT
conepkuT mpubIu3uTensHo 2.9-108 Mr remornobuna. MonspHas Macca TeMOIVIOOMHA MOPSAIKA
67000 r/monb. Kaxnas monekyna remorioOuHa coiepkuT 4 aroma »xene3a. Kakyroo maccy
JKeJle3a MOXKET COAEpXkaTh ofHa Karuid KpoBH? CKOJIBKO MOJEKYN KHCJIOPOAA MPUCOEIUHSET 1
MoJIeKysla reMoroonHa?



Ouenounoe cpeocmeo 7 - Koncnexm
CocTaBbTe KOHCHEKTHI IO TEMaM JICKIUH:

Jlexmust Nel «OOmmue cBeaenus 06 atmocheper»

Jlexust No2 «3arpsizHeHne aTMOc(hepbl U METOIbI OUNCTKI

Jlextust No3 «PU3UKO-XMMHUYECKUE XaPAKTEPUCTUKH TUAPOCHEPHI»
JIexkmusa Ne4 «Ctounble BOABI M X OYUCTKA»

Jlexnust NeS «O61miast XxapaKTepUCTUKA JTUTOCHEPHD)

Jlexuust Ne6 «MICTOUYHUKH 3arpsi3HEHUS IOYBBD

Jlexuust Ne 7 «PannoaktuBHOCTh. CeMeCTBA paIMOAKTUBHBIX JIEMEHTOBY

.HGKI_II/IH Ne® «OcHOBHBIE OMOTCOXUMHYCCKHE OUKJIBI XUMHUYCCKHUX 3JICMCHTOB»

Ouenounoe cpeocmeo 8 — /loxknao
[ToaroToBbTE AOKIAMBI IO TEMAM CEMUHAPOB:

Cemunap Nel «XuMuueckue nporeccsl B arMocheper
Cemunap Ne2 «3arpsizHeHHe aTMOchepbi»

Cemunap Ne3 « XuMHS ¥ DKOJIOTHSI BOTHOU CPEIIBI»
Cemunap Ne4 «OuncTKa CTOYHBIX BOI

Cemunap NeS5 «XuMudeckne nporecchl B IOYBE»

Cemunap Ne6 «I'eoxumuyeckue 6apbepbl U KOHLIEHTPALKs XUMHUUECKHUX
AJIIEMEHTOB B 3€MHOU KOPE»

Cemunap Ne7 «PagnoakTuBHOCTh. ICTOUHMKM pagualiim)

Cemunap Ne8 «MoHutopuHr okpysxkaromen cpeast u [TIJIK»
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