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1. HaznayeHnune (poH/1a OLCHOYHBIX CPEACTB

1.1. Heasto cozpanuss POC «XuMus OKpyKaroled cpenb» SBISETCS YCTaHOBJICHHE
COOTBETCTBHS Y4e€OHBIX JOCTH)KEHUI 3aIUIaHMPOBAHHBIM pe3yJibTaTaM OOYy4YeHHs] U TPEeOOBAHUSIM
paboueil mporpaMmbl AU CLIUTLIAHBL.

1.2.  ®OC no nucnunianae « XUMHS OKPYKAIOMIEH cpebh peliaeT 3a1auu:
- KOHTPOJIb U YIIPaBICHHUE MPOLIECCOM MTPUOOPETEHHSI CTYeHTaMU HEOOXOAMMBIX 3HAHUH,
YMEHH, HAaBBIKOB U YPOBHS c()OPMUPOBAHHOCTH KoMIeTeHIHH, onpeaeneHHbix B @T'OC BO no
COOTBETCTBYIOIIEMY HAIIPABJIEHUIO TOJII OTOBKH;
— KOHTpOJIb (C MOMOIIbI0 HAOOpa OIEHOYHBIX CPEACTB) U YyINpaBJieHHWE (C MOMOIIBIO JIEMEHTOB
oOpaTHOM cBs3M) nocTwxkeHueMm uenei peamuzanuu OIIOII, ompeneneHHbBIX B BHAe Habopa
obmenpogeccroHaNbHbIX U TPOQECCHOHATBHBIX KOMIIETEHIIUIN BBIITY CKHUKOB;
— olecriedeHHE COOTBETCTBMS PE3YJbTATOB OOYy4YeHMs 3afadyaM Oyayiied npodeccruoHalbHON
JEeSITEeIbHOCTH Yepe3 COBEPIICHCTBOBAHNE TPAJAUIIMOHHBIX METOA0B 00y4YeHHs B 00pa30BaTEeIbHOM
npouecce YHUBEpCUTETA.

1.3. ®OC pa3paboTaH Ha OCHOBAaHHMH HOPMAaTUBHBIX JOKYMEHTOB:
— (enepanbHOr0 rocyapCcTBEHHOT 0 00Pa30BaTENBHOIO CTaHIapPTa BBICIIET0 0Opa30BaHuUs O
HarnpaBjeHuio moarotoBku 44.03.05 IMenaroruyeckoe oopazoBanue (¢ AByMs mpopuiisasmu
HOJATrOTOBKM) (ypOBEHb OakanaBpuaTa), yTBEpKIEHHBIM ITPUKa30M MHUHHUCTEPCTBOM 00pa30BaHUs U
Hayku Poccuiickoii peneparuu ot 22 depans 2018 r. Ne 125;
— OCHOBHOW TpodecCHOHAIbHONW 00pa30BaTENIbHOW MpOrpaMMbl «BHOJIOTHS M XUMHUHUY», OYHOU
dbopMbI 00ydeHus BRICIIET0 00pa3oBaHus 10 HanpasieHuo moarotToBku 44.03.05 Ileparornyeckoe
oOpa3oBanue (¢ 1ByMs IPO(UIIIMU MTOATOTOBKH);
—  monoxeHuss o GopMHpOBaHMM (OHAA OLIGHOYHBIX CPEACTB IS TEKYLIero KOHTPOJIS
yCIIEBAEMOCTH, MPOMEXYTOYHOM M HTOTOBOM (rocylapCTBEHHOW HWTOrOBOM) aTTecTaluu
oOyyaronxcsd 1Mo oOpa3oBaTeIbHBIM IpOrpaMMaM BBICHIErO OOpa3oBaHMs —  IporpamMmmam
OakanmaBpuaTa, MporpaMMaM CIENHAJIWTeTa, MporpaMMaM  MarucTpaTypsl, Iporpammam
MOJATOTOBKM Hay4YHO-TI€arornyeckux KaJpoB B acCUpaHType — B ¢eepallbHOM roCyAapCTBEHHOM
OromxkeTHOM  00pa3oBaTeNbHOM  YYpeXACHHHM  Bbicmiero  obpaszoBanus  «KpacHospckuit
rOCYJapCTBEHHBI Temarorudyeckuii  yHuBepcuter uM. B.UII. ActadbeBa», yTBepKAEHHOTrO
npuka3zoM pektopa ot 28.04.2018r. Ne 297 (m).



2. IlepevyeHb KOMIIETEHIIMI C YKA3aHNEM 3TanoB UX (JOPMHUPOBaHMS B MpPoIecce H3yUeHHs] TUCHUIIMHBI « XHMHUSA OKPY:KA0IIeil cpeabD

2.1.

IlepeyeHb KOMMeTEHIUIA, GOPMUPYEMBIX B MPOILIECCE U3YUCHHUS TUCIUTLIMHBI « XUMHUSI OKPYXKAIOMIEH Cpeibl»:

[TK-1: CnocobeH ocBauBaTh U UCIOIB30BATh TEOPETUUECKUE 3HAHUS U MPAKTUYECKHE YMEHUS M HABBIKH B MIPEIMETHON 00JIACTH MPHU PEIICHUN

npodeccHoHaNbHBIX 33/1a4.

[TK-1.1: 3HaeT cTpyKTYypy, COCTAB U AUJAKTUYECKHE €IUHUIBI TpeaMeTHON 001acTu (IIpernoiaBaeMoro npeameTa).
[TIK-1.2: YmMmeeT ocymiecTBIsATh OTOOp y4eOHOTrO COAEpXKaHUS JJIsi €ro peaju3alid B Pa3MYHBIX (opMax OOydeHUss B COOTBETCTBHUH C

tpeboBarusimu GI'OC OO.

I1K-1.3: [lemoHCTpHpyeT yMeHHE pa3palaThiBaTh pa3iMuyHble (OpPMBI YUEOHBIX 3aHATUIH, NMPUMEHATb METOIbI, NPHUEMBl M TEXHOJOIMU
o0yueHus1, B TOM 4Kcie HHPOPMALIMOHHBIE. .

2.2. OueHOuHbIE CpeICTBA

Komnerenuus JucCuMIIMHbL, MPaKTUKH, y4acTBYIOIIKE B (OPMUPOBAHUU NaHHOW | THI KOHTPOIS Onenounoe cpeacTBo/
KOMIIETEHLINU KVMs1
Homep ®opma
[1IK-1.1: 3naer cTpykTypy, | Moayiab yueOHO-HCCIEI0BATENbCKOW U MPOEKTHOM AesTenbHoCTH. | [IpoMexyT. 1 HTorosslii TeCT
aTTecranus
cocTaB M JAuJaKTh4eckue | YueOHas  mpaktuka.  HayuHo-uccnenoBarenbckas — pabora
. . | BBogHbIit 2 Bxonnoit
€IMHUIIBI NpeIMETHOH | (MOJIydeHUE TEePBUYHBIX HAaBBIKOB HAy4YHO-MCCIIE10BATENhCKON
AURAT peAMeTHOi | (monyse p 0 YAHOMCCTCROBATEILCKOM | 1o yrpons KOHTPOJIb - TECT
obmactu  (TmpemogaBaeMoro | paboThl). [IpousBoacTBEeHHAs NpaKkTHKA. Hayuno- Texy it 4 Peenne 3a1au
MpeIMeTa). uccienoBarenbckas padora. [IpemMeTHO-MeTomMUEeCKUi MOyIb. | KOHTPOIb
Mertozudeckas yactb (mpodunp "Bruonorns”). O6pasopatenbHbie | | CKYIHH 3 Ot4etst o
Monyne KOHTpPOJIb 1abopaTOPHBIM
TEXHOJIOTMM B Ipouecce oOyueHus Ouonoruu. Pemenue paGoram
po(ecCUOHANBHBIX 3a7ad Y4uTens Ouojoruu. Meronudeckas Tect
gacth (mpodmnp "Xumus'"). PemieHune XUMHUYECKHMX — 3ajad. Ipomexyrounbiit |6 VnnusuayanbHoe
KOHTPOJIb 3a/1aHue
Bueypounas pabGota mno xumuu. Meroguka OOydeHUS H
BocriuTanus: Xumus. COBpEMEHHBIE TEXHOIOTHH B XMMHYECKOM ! Koncriexr
obOpazoBanuu. IlpenmerHwiii moayiab (mpoduns "buonorus").
AnatoMus U MOpGOIOTUs pacTeHuid. 300JI0THUs 0ECIIO3BOHOYHBIX.




[urtonorusi. Anaromusi u Mopdororusi denoeka. CucremaTnka
pacteHuit U rpuboB. MUKpoOOHOJIOTHsl ¢ OCHOBAaMHU BUPYCOJIOTHH.
['ucronorust ¢ ocHOBaMH 3MOpPHOJIOTHH. 300JI0THSI TTO3BOHOYHBIX.
@U3HOJIOTUs YEIOBEKA U KUBOTHBIX. {DOU3HOJIOTHS PACTEHUU.
OObmrass skonorus. I'enernka. Teopus s3Bomonuu. IlpenMerHas

yacTh (mpoduis "Xumus'"). O01Iast 1 HEOPraHMIECKask XUMHUSI.

Heoprannueckuii cuHre3. AHanuthueckas xumus. OpraHnuueckas
xumus. Opranudeckudl cuHTe3. buoxumma. @usmdeckas u
kotouaHass xumus. [lpukiagnHas xumus. XuMHs OKpYKArOLIEH
cpenpl.  YueOHas  mpakThkKa. [IpenMeTHo-comepKaTeabHasl,
Bble3qHas, mnosieBas (o mpodumo  buomorms).  YueOHas
(o3HaKOMUTENbHAS) MpakTHKa ((PU3MKO-XUMHUYECKHE METObI
aHanm3a). YueOHas (IPOEKTHO-TEXHOJOTHYECKas) MPaKTUKA
(mpuknanHas XUMHS). [IpousBoacTeeHHas IIPaKTHKA.
[lenarornyeckas  mpakthka (mo  mpodumo  buomorwus).
[Tenarornyeckas mnpaxktuka (mo mpodwmwio Xumwus). Craxkepckas
npaktiuka (mo npoduio buonorus). [IpenmerHo-npakTudeckuit
MOJTYJIb. AxTyanbHble  TPOOJIEMBI €CTECTBEHHOHAYYHOI'0
oOpa3oBaHMs. XHMMHSI XUHOMJHBIX U  BBICOKOMOJIEKYJISIPHBIX
coenquHenuid. Mcropuss xumuu. OCHOBBI y4eOHOH AEATEIbHOCTH
cryneHTa. KOMIOHEHTHI MIKOJIBHOIO OMOJIOrHYECKOr0 COlepKaHHs

obpazoBanus. [loneBas mpakTHKa IO CHUCTEMAaTHKE pPaCTEHUU.




IToneBasgs mpaxkTHKa MO 300JI0TMU W H3KoJoruu. IIpakTuka 1o

[lenarornueckas

(A3.1)

XUMHYCCKHUEC MCTOABI aHaJIn3a Pacuernnie n OKCIICPUMCHTAJIbHBIC

OKCIICPUMCHTAJIbH ot XUMHUH. IMpaKTHKa.

DJeKTUBHBIE JUCHUIUIMHBL  (Momyim) 1 dusnko-

3a/1a4u B Kypce XUMHHU

OnextuBHble aucuuiuimHbl (Momymu) 1 (IA3.1) Ilpaktuueckas
Ouonorus B oOpa3oBaHuun Metoael opranuszanmuu HUP mo
Oouonornn co mkombHuKaMu [loaroroBka K cmaye W chada
rOCYJapCTBEHHOI 0 3K3aMeHa BrinmoiiHEeHNE W 3almTa BBITYCKHOMN

KBaJTM(PUKALIMOHHOK padoThl

[K-1.2: Ymeer
OCYIIECTBIISATh oT0op
y4e0HOTO CcoaepKaHus JJIs
ero peanuzanuu B
pa3IMYHBIX ¢dopmax
0o0y4yeHUusi B COOTBETCTBUU C

tpeboBanusmu GI'OC OO.

Monynab y4eOHO-UCCIIeTOBATEIbCKOM U MPOCKTHOM JIEITEIIbHOCTH

VYueOHass ~ mpaktuka  HayuHo-uccnenoBarenbckas — pabora

(HOJ'Iy‘IeHI/Ie MNCPBUYHLBIX HABLIKOB HaquO-HCCHeJIOBaTeHBCKOﬁ

paboThI) IIpousBoacTBEeHHAs IIPAKTUKA Hayuno-

uccienoBarenbckass pabdora IlpeagmMeTrHO-METONUYECKHI MOIYIh
Metonuueckass dactb (npoduip "buonorus") OOpa3oBaTenbHbIE
TEXHOJIOTMH B Ipolecce oOydeHuss Ouonorun Pemenue
npoecCHOHANBHBIX 3a7ad y4yuTens Ouonoruu Meronundeckas
gacte  (mpoduiib

"Xumus") Pemienne XuMUYeCKHX ~— 3azad

Bueypounas pabGora mo xumMuum Meroguka oOydeHHS W

ITpoMexyT. HTtoroBeiii Tect
aTTecTaIus
BBoanbIl Bxoxnoi
Koutposnb KOHTPOJIb - TECT
Texymmuii Pemenne 3agau
KOHTPOJIb
Tekymnii OTueTnl o
KOHTPOJIb 1a00paTOPHBIM
pabotam
Tect
ITpoMexyTOUHBIN NuauBuyansHOE
KOHTPOJIb 3aJaHue
Koncnekr




BocniuTaHus: XumMusi COBPEMEHHBIE TEXHOJIOTMM B XUMHYECKOM
obpazoBanuu Ilpenmertnbiii monynp (npoduis "buonorus")
Anatomusi 1 MopdoJiorust pacTeHuid 300J10TUsT 0ECITO3BOHOYHBIX
[urtonorust Anatomus u Mopdonorus denoBeka CucTeMaThka
pacteHuid U rpudoB MHKpPOOMOJIOTHS C OCHOBAMM BHPYCOJIOTMH
I'ucronorusi ¢ ocHOBaMH 3MOpPHOIOrHHM 300JI0THS MMO3BOHOYHBIX
@usnonorus YenoBeKa M KUBOTHBIX DU3MOJIOTUS paCTEHU
O6uras skonorus I'enernka Teopus 3Bomonuu [IpenmerHas yactb
(mpodunp "Xumusg") OOmas ©  HeOpraHUYecKas XUMUS
Heopranuueckuit cuHTe3 AHanmuThdeckas Xumusi OpraHudeckas
xumusi  Oprannueckudt cuHTe3 buoxumus @dusnueckas u
kotouaHas xumusa IIpuknagnas xumus XUMHS OKpY>KaroLIei
cpensl  YuebHas  mpakthka  [IpeamerHo-conepikarenbHasi,
Bble3qHAs, 1moneBass (mo mpodummo  buomorus) YueOHas
(o3HaKOMHUTENBHAS) TpakTHKAa ((HPUBUKO-XUMHUYECKHE METOMIbI
aHanu3a) YdueOHas (IPOCKTHO-TEXHOJIOTHYECKas) IPAaKTHUKA
(mpuxsafHas XUMHUS) ITpousBoncTeeHHas IIPaKTHKa
[legarormueckass  mpaktuka (Mo  npodumo  buomorus)
[Tenarormueckass npaktuka (mo npodwio Xumus) Craxepckas
npaktuka (mo mpodwmmo buonorus) IlpeameTHO-paKTHYECKUI
MOJyJIb AKTyalbHbIE po0OJIEMBbI €CTECTBEHHOHAYYHOI'0

oOpa3oBaHMss XUMHUSI XUHOUIHBIX M  BBICOKOMOJIEKYJISIPHBIX




coenquHenuit Mcropus xumum OCHOBBI y4eOHOH AEATEIBHOCTH
crynenta KOMIIOHEHTHI MIKOJIBHOTO OMOJIOTUYECKOT0 COJEPIKaHMS
oOpazoBanusi IloneBass mpakTMKa N0 CHUCTEMAaTHKE pPAaCTCHUM
IToneBas mnpakThka 10O 300J0TMM U 3kojoruu IIpakthka no

XUMHH Ilegarornueckas

(A3.1)

XHUMHMYECKHE MEeTOAbl aHanu3a PacueTHble U OKCIICPUMCHTAJIbHBIC

SKCIICPUMCHTAJIbH ot MMpaKTHUKa

DNEeKTUBHBIC JUCHHUIUIMHBI  (Momyiu) 1 dusuko-
3alaud B Kypce XUMHH OJIEKTUBHBIC NUCHHUIUIMHBI (Momyiu) |
(12.1) TIlpaktuueckas Ouonoruss B oOpazoBaHuu MeTobI
opranuzanuu HUP mo Ouonoruu co mxonpHukamu [lonroroBka k

clauye M cJavya TIOCYAapCTBEHHOrO JK3aMeHa BeInosiHeHHWEe U

3alTa BBIMTYCKHON KBaJIM(UKAIIMOHHONW paboThl

IIK-1.3: JemoHcTpHpyer
yMEHHE pa3pabaTbIBaTh
pa3In4HbIC (b opMbl
yueOHBIX 3aHATHH,
IPUMEHATH METO/BI,

OpUEMbl M TEXHOJIOTUHU
o0yueHus, B TOM YHCIIE

uHpOpMaIMOHHBIE.

@dopMupoBaHUE €CTECTBEHHOHAYyYHOM TIpaMoTHOCTH Moaynb
y4eOHO-NCCIIEI0BATEILCKOM U MTPOSKTHOM J1eATeNbHOCTH Y4eOHas

npaktuka  HayuHo-uccnenoBaTtenbckas — pabora  (IonydeHue

MNECPBUYIHBIX HaBBIKOB HaquO-HCCHeﬂOBaTeHBCKOﬁ pa60TBI)

[TpousBoacTBeHHas npaktuka HayuHno-uccrnenoBarenbckas padoTa
Monyns 1o (GOPMHUPOBAHHUIO YHHUBEPCAIBHBIX I€AArOTMYECKHI
komnereHuuid (Texnomapk) IlpenmerHo-meroanyeckuit MoOIyJb
Metoaunueckas 4acth (mpoduis "buonorus") OOpazoBarenbHbBIE
TEXHOJIOTMH B Oouonorun  Pemenue

mporecce  OOy4eHHs

[IpomexyT. Wrorossiii Tect
aTTecTanus
BBoguwii Bxongnoit
KonTpons KOHTPOIIb - TECT
Tekymnii Pentenune 3amau
KOHTPOJIb
Tekyuuii OTtueTsl o
KOHTPOJIb 1a00paTOpHBIM
pabotam
Tect
ITpoMexyToUuHBII WNHnuBuayansHOE
KOHTPOJIb 3a/1aHue




npoecCHOHaNBHBIX 3a7ad y4duTens Ouojoruu Meronndeckas
gacte (mpoduinp "Xumua'") Pemenne Xxumuueckux —3agad
Bueypounas pabora mo xumuum MeTtoauka OoOydeHUS U
BocniuTaHus: XuMusi COBPEMEHHBIE TEXHOJIOTMM B XUMHYECKOM
obpazoBannu IIpenmetnenii moxyns (mpoduns "buonorusa")
Anatomusi © Mopdosorusi pacreHuil 30010rusi 6€Cro3BOHOYHBIX
[utonorust Anatomus u Mopdomnorus uyenoeka CucremaTHka
pacteHuidt u rpuOOB MUKPOOHOJIOTHS C OCHOBAaMHU BUPYCOJOTHUHU
6ecro3BoHOUYHBIX L{uTonorus AHaromust 1 MOpQOJIOrus YeaoBeKa
CucremaTtuka pacTeHud U rpubOB MHKPOOHOIOTHS C OCHOBAMH

BUPYCOJIOTUH

KoMmmoHeHTHI IIIKOJIGHOT'O OHOJIOTMYECKOT0 coiep)KaHus
oOpazoBanusi I[lomeBass mpakTHKa TO CHUCTEMAaTHKE pPACTCHHI
[ToneBass mnpaktuka mo 300i0oruM W d3Kojoruu IIpakThka no
AKCIIEPUMEH TAJIbHOM XUMUHU Ilenarormueckas MPaKTHKA
OnexTtuBHBIE OucHHMIUIMHBL  (Momymu) 1 (IAD.1) ®wusuko-
XUMUYECKHE METOJbl aHaiu3a PacyeTHble W AKCIEPUMEHTAJIbHbIE
3alaud B Kypce XUMHH OJIEKTUBHBIC NUCHHUIUIMHBI (Momyim) 1
(12.1) TIlpaktuueckas Ouonoruss B oOpazoBaHuu MeTobI
opranuzanuu HUP mo Ouonoruu co mxkonpHukamu [lonroroBka k
cladye W cJada TOCYAapCTBEHHOrO 5K3aMeHa BreimosiHeHne U

3all1Ta BBIMTYCKHON KBaJM(UKALMOHHON pabOThI

Koncnekt
BBoanbii Bxonnoii
Kontpons KOHTPOJB - TECT
Texymmii Pemenue 3anau
KOHTPOJIb
Texymmii OTueTn! no
KOHTPOJIb 1a00paTOPHBIM

paboTtam

Tect
IIpoMexyTOUHBIN NupuBunyansHOE
KOHTPOJIb 3a/1aHue

Koncnekr




3. ®oH/1 OLIEHOYHBIX CPEJACTB AJIsl MPOMEKYTOUYHOI aTTecTauun

3.1. ®@oHABI OLIEHOYHBIX CPEACTB BKIIOYAKOT: BONPOCH K 3a4eTy IO AUCHUIUIMHE «XUMUs
OKpYXarolllel cpelb»; 3ajaud 10 JUCIHUILUIMHE «XUMHUS OKPYXalollel cpelbl», TECThl IO

JUCIUILINHE « XUMUS OKPYKAIOIIEH CPEAbI».

3.2. OueHOYHBIE CpeACTBa
3.2.1. Ouenounoe cpenctso Ne 1 «Bompocsl kK 3k3aMeHy MO JTUCHUIIMHE «XUMHUS OKpYXKarolien

cpenbi»

Kpurepun oneHnBaHus 10 o1eHoYHOMY cpenctBy Ne 1 — M Torossrii Tect

®opmupyemsie | [IpogBuHYTHIM baszoBsii ypoBeHb | [Ioporosslil ypoBeHb
KOMIIETeHIIUU YpOBEHb cOpMUPOBAHHOCTH | c(hOPMUPOBAHHOCTH
cOopMHPOBAHHOCTU KOMIIETeHLIUH KOMITETCHIIHH
KOMIIETEHIIUN
(87-100 6amoB) (73-86 6amnoB) (60-72 6amnoB)*
OTJIMYHO/3a4TEHO XOPOIIO/3aYTEHO yJIOBJIETBOPUTEIHLHO/3a4TEHO
[IK-1.1: 3naer OOyuaromuiics Ha OOyuaromuiics Ha OOyuaromuiics Ha TOPOrOBOM

CTPYKTYpY, COCTaB

IIPOJBUHYTOM ypOBHE

0a30BOM ypOBHE

YPOBHE 3HACT CTPYKTYPY,

U TUJITAKTHICCKHEC 3HAET CTPYKTYPY, 3HAET CTPYKTYPY, COCTaB U IUJJAKTUICCKUE
€IMHULIBI COCTaB U COCTaB U €IMHULIBI IPEIMETHON 00JIacTH
MpeIMETHON TUIAKTUIECKUE TUIAKTUIECKUE (mpemogaBaeMoro npeameTa).
obiactu €IMHHUIIBI CIIMHUIIBI
(mpenogaBaeMo ro | MpeIMETHOH 00JIACTH | MPEAMETHOM 00J1acTH
npeaMera). (mperoaBaeMoro (mpemoiaBaeMoro
peaMeTa). peaMera).
ITK-1.2: Ymeer OOyuatomuiics Ha OOyuatromuiics Ha OOyuatomuiics Ha TOPOrOBOM
OCYIIECTBIISTH MIPOIBUHYTOM YPOBHE 0a30BOM ypOBHE YPOBHE YMEET OCYIIEeCTBISTH

0TO0p yuebHoro
COZIepIKaHuUs IS
ero peanu3amnuy B
Pa3IUIHBIX
dhopmax oOydeHus

yMeEET OCYIIECTBIIATh
oT60op yueOHOro
CoZlepyKaHUs I €ro
peanu3anyy B
pasnMyYHBIX hopMax

yYMEET OCYIIECTBIIATh
oT6op yueOHOro
CoZlep)KaHus IS €ro
peanu3anuy B
pa3IMYHBIX popMax

0TOOp Y4eOHOT0 CofepKAHUS
JUISL €T0 pealii3aliy B
pa3mMyHBIX opMax 0OydIeHHUS
B COOTBETCTBHU C
tpeboBanusimu GI'OC OO.

B COOTBETCTBHUH C o0yueHus B o0yueHus B
TpeOOBaHUSIMU COOTBETCTBUH C COOTBETCTBHH C
dIrocC O0. TpeOOBaHUAMU TpeOOBaHUAMU
dI'oC 00. dIrocC 00
ITK-1.3: OOyuaromuiics Ha OO0yuatromuiicst Ha OOyyaromuiics Ha TOPOrOBOM
JleMoHCTpUpYE T | MPOABHUHYTOM YPOBHE 0a30BOM ypOBHE YPOBHE IEMOHCTPUPYET
yMEHHE JIEMOHCTPUPYET JEMOHCTPUPYET yMeHHe pa3paldaThiBaTh
pa3pabaTbiBaTh yMEeHUe yMEHHue paznuaHbie POPMBI YICOHBIX
pa3u4yHbIC pa3pabaThiBaTh pa3pabaThIBaTh 3aHATUH, IPUMEHITH METO/BI,
(bopMbI yueOHBIX paznuuHble GopMBbI pasnuyHbie HOPMBbI IIPUEMBI U TEXHOJIOTHH
3aHATHH, y4eOHBIX 3aHATUH, YUeOHBIX 3aHSATHH, 00ydYeHHSI, B TOM YHCIIC
MPUMEHSITh MPUMEHSTH METObI, | TPUMEHSTH METO/HI, nH(GOPMAIIMOHHEIE

METO/IbI, TPUEMBI
U TEXHOJIOTHH
o0y4eHusi, B TOM

IPUEMBI U
TEXHOJIOTHH
o0OyudeHusi, B TOM

TIPUEMBI U
TEXHOJIOTHH
o0y4deHusi, B TOM




qrcie qrcie
nHpOpMaIMOH uH(pOpMaIMOHHBIE.
HBIE.

qrcie
nH(OpMaIMOHHBIE.

*Menee 60 6amIoB — KOMIETeHIUS He chopMHUpOBaHA

4. (I)OHI[ OHECHOYHBIX CPEACTB AJIA TEKYIIEIro KOHTPOJA YCIIEBAEMOCTH
4.1. q)OHI[BI OLICHOYHBIX CPCACTB BKIIFOUAKOT: TCCThI, PCIICHUC 3a1a4, HWHAWBUAYAJIbHBIC 3aaHUA,

OTYET K JJaOopaTOpHOI paboTe, KOHCIEKTHI

4.2.1. Kpurepun oneHHMBaHHS CM. B TEXHOJOIMYECKOH KapTe peHTHHra B paboueil mporpamMme
JUCHUIIINHBI « XUMUS OKPYKAIOLIEH Cpeabl».
4.2.2. Kputepuu OllEeHMBAHHUSI 10 OLIEHOYHOMY CPeACTBY 2 — BXO/IHON KOHTPOJIb - TECT

Kpurepuu onennBanus

KommuectBo 6anioB (BKJIag B peHTHHT)

ITpaBubHBIX 0TBETOB - 10 2
[TpaBUIIBHBIX OTBETOB - 15 3
[TpaBusbHBIX 0TBETOB - 10 4
[IpaBUIBHBIX OTBETOB - 25 5

(MakcuManbHbIN 0a)

4.2.3. Kputepuu olieHMBaHUs 0 OLIEHOYHOMY cpencTtBY 3 - OTuer no 1a0opaTopHbIM paboTam

Kpurepuu onenuBanus Konnuecto 6ai1oB (BKJIaJ B pEHTHHTI)
Brimonnenue Bce pabOThI COrjiacHO 1

UHCTPYKIUU

[TpoBeneH aHanu3, pacyeTsl, JaHbI 1

OTBEThI Ha BONPOCHI

BepHo copmynupoBaHbl BBIBOJIBI 1
MakcumannbHbIN Oan 3

4.2.4. Kputepun olleHMBaHU 110 OLICHOYHOMY CpeACTBY 4 - PemieHnue 3agau

Kpurepuu onenuBanus

KomnuectBo 6GammoB (Bkiafg
B PEUTHUHT)

BepHo pemiensl Tpu 3a1a4u U3 AECATH

BepHo pemiensl nATh 38024 U3 J1ECITH

BepHo pemiensl cemb 3a71a4 U3 1ECITH

MaxkcuManbHbIi 0aut ( 1ecsaTh 3a1a4)

WWIN| -

4.2.5. Kputepun orieHHBaHUS 110 OIEHOYHOMY cpenctBy S— Tecr

Kpurepuu ouneHuBanus Konuuecto 6aiioB (BKJIaJ B pEHTHHT)
[TpaBuibHO BIoHEHO 5S0% 3amaHuit 2
[IpaBuibHO BhIOJHEHO 75% 3a1aHMit 3
Makcumainbhbiil 6ai (100% 3anannii) 3

4.2.6. Kputepun olleHMBaHUs 1O OIIEHOYHOMY CpeACTBY 6- MHauBuayansHoe 3aaHNe

Kpurepuu onennBanus KonnuectBo 6aioB (Bki1ag B peHTHHT)
[IpaBuibHO BeImosHEHO 5S0% 3a1aHMIT 1
[IpaBuibHO BEIMOJHEHO 75% 3aaHMI 2
Maxkcumanbsnbrii 6amt (100% 3ananmii) 3

4.2.7. Kputepuu OILIEHUBAHHUSI 110 OLIEHOYHOMY CcpeAcTBY 7 - KoHcmekT




Kpurepun onenvnBanus

KonmuuectBo 6amioB (Bkiaa B
PEUTHHT)

Odopmnenue KOHCIIEKTA: BEIJICTICHUE
3aroJIOBKOB, MOCJIEI0BAaTEIbHOCTD N3JI0KEHUS
Marepuaa

1

YMeHue OInpCaACIUTb BCTYIINICHUC, OCHOBHYIO
qacCThb, 3aKJIIFOUYCHUC.

Hannuue BceX KOHCIIEKTOB JICKIIUU

0,5

MakcuMaJIbHBIA 01

2,5

4.2.8. Kputepun olleHUBaHHUs IO OLICHOYHOMY cpencTBy 8 — Jloknan

Kpurepuu onenuBanus KommuectBo 6anioB (Bkiag B peHTHHT)

CooTBeTcTBHE COACPIKaHUA paGOTBI TEMC.

0,5

CaMOoCTOSATENbHOCTh BBITIOJIHEHUS
paboThl, rIyOMHA IPOpadOTKKU MaTepuala,
UCIOJb30BAHUE  PEKOMEHIOBAaHHOM U
CIIPaBOYHOM JIMUTEPATYPbI

1

UccnenoBarenbckuii Xapakrep.

0,5

Jlornunoctb n OCJIEN0BATEIILHOCTD
H3JI0KECHUSL.

0,5

FpaMOTHOCTI) HU3JIOKECHHUI H" Ka4dYCCTBO
oopmieHust paboTHI.

0,5

MaxkcuMalibHbII 0aiut




5. Ouenounblie cpeacTBa (KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJIbI).
OuenouHoe cpeacrso Ne 1

HNTOroBbIii KOHTPOJIbL — TECT
10 IUCUHUILNIHHE «XHUMHUS OKpPY:KaloLei cpeabn)
1 BapuaHT

1. CoBpemeHHasi Mojielb BHYTPEHHETO CTPOEHUS 3eMJIM BKJIIOUAET: a) 3eMHYIO KOpY, MaHTHUIO, JPO;
0) 3eMHYI0 KOpY, MAaHTHIO, BHEIIHEE AP0, BHYTPEHHEE SJIpO; B) 3EMHYIO KOpPY, BEPXHIOI0 MAHTHIO,
HWKHIOIO MaHTHIO, BHELIHEE A7IpO, BHYTPEHHEE SpO.

2. Papnyc 3emnu paBen 6371 km. ['panniia HIKHEH U BepXHEl MaHTHH MPOXOTUT Ha riryOune 670
KM, TpaHMLIell MAHTUU U AApa CIYKUT celicMuYecKuil paszmen, nexamuii Ha royoune 2900 kM u,
HaKOHELl, IPaHUIla BHYTPEHHEr0 M BHELIHEro sipa MPOXOIUT Ha mryouHe 5146 kM. Uemy paBeH
panuyc sanapa? a) 5701 km; 6) 3471 km; B) 1225 kM.

3. Jlutocdepa, sBustomascs BEpXHEE TBEPAOW OOOMOUKOM 3emMiid BKIIOYAET B ceOs: a) 3eMHYIO
KOpPY, BEPXHIOI M HIDKHIOK MaHTHH, BHEIIHEE sApo; 0) 36MHYIO KOPY, BEPXHIOK 4acTh BEpPXHEH
MaHTHU; B) 3MHYIO KOPY, BEPXHIOIO i HUKHIOK MaHTHH.

4. OCHOBYy OpraHMYeCKOrO BEIICCTBA KJICTKH J>KABOTO OpraHW3Ma COCTABIIIIOT XHUMHYCCKHE
DJIEMCEHTHI, HOJ'Iy‘-II/IBHII/IC Ha3BaHUA OpFaHOFGHLI. K wum OTHOCHUTCA rpynna XUMHUUYCCKHUX
amementoB: a) C, N, P, K; 6) N, O, Mg, Fe; B) S, C,Na, CI; ) C, O, N, S.

5. I'maBHBIMU dIeMeHTaMu OMocdepsl sIBISIIOTCA: a) ruapocdepa, atmochepa, pacCTUTEIBHBIA MU,
murocepa; 6) nmuTocdepa, MOYBHI, KUBOE BEIIECTBO, THAPOCHEpPa; B) KMBOE BEIIECTBO, IMOYBHI,
ruapocdepa, Tpormocdepa.

6. Pacnonoxure 4actu aTMOC(i)epBI B MOCJICIOBATCIBHOCTU HUX BCPTHKAJIBHOI'O IIO0JOKCHUA,
HauMHAsg OT TMOBEpXHOCTH 3emim: a) Tpomochepa, me3zochepa, Tepmocdepa, crparochepa; 0)
ctparocdepa, Tepmocdepa, Tponocdepa, Mesocdepa; B) Tporocdepa, crparocdepa, mezocdepa,
Tepmocdepa.

7. Kakue rasbl OTHOCSTCS K MAaKPOKOMITOHEHTaM ra30BOr0 cOcTaBa arMocdepsl? a) KHUCIOPOI, Maphl
BOJIbI, BOJOPOA; O) a30T; KpUNTOH, okcua yriaepoxa (IV); B) a30T, KMCIOpPOI, aproH; I') OKCHJ
yriepona (I1), apron, azot.

8. Ilpu xakom MoapHOM cooTHomeHun CH u Oz mpu CKUraHWM NPUPOAHOTO YITIEBOILOPOIHOTO
TOIJIMBA TIO0 HIDKE MPHUBEIEHHOW peaKIMHM MPOMCXOAUT oOpa3oBanue okcuaa yriaepona (I1): CH
(trom.) + O2 — CO + Hx0O

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

9. Cepnas kucnora B atmochepe oOpasyercst o peaKiuu:
a) SOz + H20 — H3S04; 6) SO2 + O2 + H,O — H2SO4 ; B) HoS + O — H2SO4

10. AzoTHas kucioTa B atMmocgepe odpasyercs o peakiuu:

a) NO + H>O — HNOs ; 6) NO2 + HoO — HNO3 ; B) NO2 + NO2 + H2O — HNO;2 + HNO3

11. T'maponepekcusie paaukansl (HO2 °) oOpasyrorcs B armocdepe mo peakmuu: a) H,O2 + hv —
HO,*; 6) HNO2 + hv - NO + HO>"; 8) OH'+ O3 —» HO2' + O2; ) H+ O2 — HO"



12. O6pazoBanue o30Ha B cTpatocdepe nporekaet no peakuu: a) O(r) + O2(r) — O3(1); 6) O(r) +
H20 (1) — O3(r) + Ha(1) ; B) O2(T) + N2O (1) — O3(1) + N2(T)

13. Knapk, kak BeJIUYMHA CONECP)KAHUS XHMHYECKHX JJIEMEHTOB B 3E€MHOM KOpE O3HA4aeT: a)
MaKCHMAaJIbHOE 3HAYEHHE OTHOCUTEIHHOTO COCPKAHMS XUMHUECKHUX 3JIEMEHTOB; 0) MUHUMAJIbHOE
3HaUE€HHWE OTHOCUTEILHOTO COIEp)KaHUS XUMHUYECKHX DJIEMEHTOB; B) CpeIHEe 3HAYCHUE
OTHOCHUTEIFHOTO COAEP)KAHUSI XUMUYECKUX 3JIEMEHTOB

14. B HanOoubliieM KOJIMYECTBE B 3€MHOM KOpE COIEpPXATCS XMMHYECKHE IEMEHTHI: a) KPEMHHUH,
JKeNne30, HaTpHit; 0) KKCIOPO, aFOMHUHUIN, MAaTHUI; B) KUCJIOPOA, KPEMHHH, aJIFOMUHUI

15. OCHOBHOW CTPYKTYpHOH eIWHUIEH CHUIIMKAaTOB SBISETCS: a) TeTpasnp; O) OKTa’ap; B)
WCKaXCHHBIH TETPadyIp

16. K mpomeccaM XMMHYECKOTO BBIBETPHUBAHUS MHUHEpAJIOB 3EMHOM KOpPbl OTHOCSTCS: a)
pacTBOpeHHE, HEWTpaiu3aluus, OcaxaeHue; O) TUApOJIU3, pACTBOPEHHUE, OCaXACHUE; B)
pacTBOpeHUE, OKUCIIEHUE, TUAPOIIU3

17. B cocTaBe BepxHell MaHTHH 3eMJIH MPeoOIagaeT CIeAyIolnas rpyina XUMAYECKUX AEMEHTOB:
a) Al, Na, Mn, Cr, Ca, CI; 6) Si, Md, Ni, K, S, Al; B) Si, Mg, Fe, Al, Ca, O

18. Ha3zoBure rpymnmy aHTPOIOT€HHBIX UCTOYHHKOB 3arps3HeHusi arMocdepsl: a) Bynkansl, TOC,
aBroTpancnopt; 0) ADC, mbuUibHBIE Oypu, HoXapbl; B) TpaHcnopT, TOLl, meramrypruueckuit
KOMOHMHAT

19. BrmmajzieHre KUCIOTHBIX JOXKIEH CBSI3aHO C IOBBINICHHBIM COAEP)KaHMEM B atMocdepe: a)
okcuga yrinepona (IV), ammuaka, mapoB Boabl; 6) okcuna cepsl (IV), okcunoB a3oTa; B) 030Ha,
MeTaHa

20. O30HOBBIH c0l aTMOC(hEpHI MPEMATCTBYET: a) MPOHUKHOBEHHIO KECTKOTO yIbTpa(ruoIeTOBOTO
U3JTy4EHUs Ha 3eMHYIO IOBEPXHOCTD; 0) 3arpsA3HEHHIO aTMOC(hepsl; B) 3BTPOPHUPOBAHUIO BOTOEMOB

21. B yem cyrb mapHukoBoro s¢¢exTa: a) MapHUKOBBIE Ta3bl MPOIMYCKAIOT KOPOTKOBOJIHOBOE
COJIHEYHOE WU3JIydeHue; O) MapHUKOBBIE TIa3bl 3aJ€PKUBAIOT JUIMHHOBOJIHOBOE (TEIIOBOE)
U3IydyeHue 3eMild; B) IMApHUKOBBIC Ta3bl IPOMYCKAIOT COJHEYUHOE H3JIydeHHE M 3a/epP’KUBAIOT
TEIJIOBOE U3JIydeHUE 3eMIIU

22. Kaxolf KOMIIOHEHT aTMOC(epbl OKa3blBAE€T 3HAUYUTENILHOE BIIMSHUE HA aTMOCQEpHbIE IMKJIbI
030HA U a30Ta? a) TEPIEeHbI; 0) PPEOH; B) METaH

23. Kakue HeraTHBHbIE NOCIEICTBUS s OHOc]epsl BBI3BIBAIOT MPOLECCH HMCIOIb30BaHUS
(peoHOB B IPOMBIIUIEHHOCTH U OBITY? a) IMOBBIIIEHUE TEMIIEpaTypbl 3€MHOW IOBEPXHOCTH; 0)
o0pa3oBaHHME KHUCIBIX AaTMOC(EpPHBIX OCaJKOB; B) YMEHBILIEHHE KOHLEHTpalMd O30Ha B

ctparocdepe

24. VYBennueHue KoHIeHTpanuu okcuaa ymieporna (IV) B armocdepe Bemer: a) K pa3pylICHHIO
030HOBOTO CJ10s1; 0) K IPOSIBJICHHUIO MTAPHUKOBOTO 3(h(PeKTa; B) K 00pa30BaHUIO KUCIOTHBIX JIOXKICH
25. Ilpumecu TpHUPOIHBIX BOJI MOTYT OBITh B CleAyIOlieM (a30oBOM COCTOSHMM: a) TBEPAOM U
razoobpazHoMm; 0) razoo0pa3HOM M KOJUIOMJHOM; B) TBEPAOM M pPAacTBOPUMOM; T) TBEPAOM,
KOJUTOMJTHOM U PacTBOPUMOM

26. Yemy paBeH cpeqHUil tuaMeTp 3emMid, MpUHUMaeMon 3a map? a) kM; 0) KM; B) KM



27. Yro mnpexncraBiasuii coboil 1Mo (a3oBOMY COCTOSIHMIO TeJja, IOJy4YUBIIME Ha3BaHUE
"muaHeresuManu', B pe3yyibTaTe CpacTaHUsl KOTOPBIX, MO OJHOM M3 TMIIOTE3, BO3HUKJIM BHYTPEHHHE
IJIaHETHI? a) KOJUIOUIBL; 0) TBEP/bIC; B) ra3000pa3HbIc

28. Kakoli XUMHYECKUI 2IEMEHT JOMUHHPYET B OKPY)KAIOIEM HAC MUPE MHHEpAJIOB? a) kKeJe30
(Fe); 6) nukens (Ni); B) kpemuuii (Si)

2 BapuaHT

29. Kakwue cocTaBHBIC 4aCTU 3e€MIIM BKJIIOUaeT B cedst muTocdepa? a) 3eMHYI0 KOpy 0) 3eMHYIO KOpY
H BCPXHIOIO MAHTHUIO 3eMin B) 3€MHYIO KOpPY U BEPXHIOIO U HUKHIOIO MaHTHUH 3emin

30. Ilpoucxoxaenue xu3Hu Ha 3emie - 370 (B cBete rumore3sl A. Onmapuna u J[x. XommeiiHa)
pe3yabTaT JEATEeNbHOCTH JBOJIIOIMU a) COCAMHEHUN KpeMHus 0) COEIMHEHUM BOAOpOAA B)
COCIMHEHHH yTiepona

31. buonosmmepsI-IEpBUUHbIE OCJIKU U HYKJIEUMHOBBIE KUCIIOTHI - 3TO IPOAYKTHI dTarna: a)
XUMHUYECKOH IBOMONHH 0) OMOTOrHYECKOi B OTIOIUH B) OMOXUMHYECKON IBONIIOLIUU

32. Kakum myTeM 3apoauiiach ku3Hb Ha 3emiie? a) abuoreHHbIM 0) OMOT€HHBIM B) IMAHCIIEPMHCH

33. HazoBuTe ry1aBHBIC DJ1eMEHThI Onocdepsl: a) murocdepa, )KHUBOE BEIIECTBO, aTMochepa,
ruapocdepa 0) )KuBOE BEHIeCTBO, Tpornocdepa, mutocdepa, ruapocdepa B) ruapocdepa, KUBoe
BEILIECTBO, [10YBa, Tporochepa

34. Kaxkwue rassl, comepxkarnuecs B atMochepe, UMEIOT HanOoIbIlee 3HAYCHHE IS )KUBBIX
opranuzmoB? a) H2, NH3, 02, CO2 6) H2S, O3, CO2, H20 (map) B) CO2, 02, O3, H20 (nap)

35. Kakas U3 npuBeeHHBIX peakluil oTpakaeT rnpoiecc o0pazoBaHus B aTMOCc(hepe KUCIbIX
noxnei? a) 2S (tB.) + 302(r) + 2H20 (k) = 2H2S04(3x) ; 6) 2SO2(r) + O2(r) + 2H20 (k) =
2H2S04(x) ; B) SO3(r) + H20 (k) = H2S04(x)

36. I1pu kakux crexuomerpudeckux kodpduuuentax CH (torr.) m O XUMHYECKMX PEAKIIHIA,
JIC)KAIIUX B OCHOBC CXKUI'aHUS ITPUPOJHOIO YIJICBOAOPOJAHOI'O TOIJIMBA, 06p8,3yeTC${ TOKCHYHBIN
okcup yriaepoaa (II)? a) 4CH + 502 =+ 2H20 6) 4CH + 302 = + 2H,0 B) 4CH + O2 = + 2H>0

37. HazoBuTe Trpyniy OCHOBHBIX MPOIECCOB, YYACTBYIOIUX B ()OPMUPOBAHUH XUMHUYECKOTO
COCTaBa MPUPOJHBIX BOJI. @) MEXaHUUECKHE, PU3NUECKUE, XUMUYECKHUE 0) hU3HIecKue,
XUMHYECKHE, OMOJIOTHIECKHE B) OMOJIOTHIECKHE, MEXaHNICCKUE, XUMHUICCKUE

38. Ha3oBuTe rpyImy IJIaBHBIX HFOHOB XMMHYECKOTO COCTaBa MPUPOAHEIX Bo. a) K*, Mg?*, Zn2+,
ARt PO4*, Cl, HS 6) Na*, Ca?*, Fe?*, Ni?*, SO4%, CO3s?, SiOs> B) K*, Na*, Ca?*, Mg?*, CI-, SO4?,
HCO"

39. AtomapHnsIii XxJ10p B cTpaTocdepe oopa3yeTcs B pe3ysibTare (POTOXUMUYECKOT O pa3pylICHUs: a)
¢ropxnopyriesonoponos (ppeonos) CF,Cl; ™W—CF,CI*+ Cl ; 6) monekynsapaoro xnopa Cl, ™ —
Cl1+ Cl B) xnoproBatucroii kucnotel HCIO ™ — HO* + Cl

40. ITenocdepa 3T0: a) MOBEPXHOCTHASI 000JIOUKA CYIIIA 3eMHOTO I1apa, 00pa3oBaHHAS Pa3JIMYHBIMHU
M0 XapakTepy mouBamMu 0) BogHass 000709Ka 3eMHOTO I1apa, 00pa3oBaHHAs MOPSMH U OKEaHAMH B)
BO3AYIIHAs 000JI0YKa 3eMHOT O I1apa, BKIIOYAroIas Tpornochepy



41. Kaxkoii rpymiie ra3oB, COAEpKaUMXCS B TOYBEHHOM BO3/IyX€, MPEMSATCTBYIOT a3pOOHbIE
OakTepuu BeIX0ay U3 MouBkl B atMocdepy? a) CO2, H2S, Hz, NH3 ;6) CH4, CO2, SOz, O2 B) Ha,
SOy, CH4, H2S

42. CoeauHeHUs KaKOW IpymnIibl XMMUYECKUX 3JIEM €HTOB OTHOCSITCS K OMOTr€HHBIM BeliecTBaM? a)
S, K, P, Fe 6) Mg, Na, N, Si B) N, P, Fe, Si

43. O30HOBBIII CITOH SABJIETCS HEOOXOAUMBIM YCIOBHEM CYIIECTBOBAHUS KU3HU HA 3eMJiie TOTOMY
4TO: a) IPEMATCTBYET 3arpsizHEeHH 0 Onochepsl 0) MPENnITCTBYET MIPOHNKHOBEHHUIO HA 36MHYIO
MOBEPXHOCTh KOPOTKOBOJIHOBOI'O YIbTPA(QHOIETOBOTO U3TYyUEHHUS B) SBISETCS KaTalIu3aTOpPOM
OMOreOXHMHUYECKUX MPOIIECCOB

44. CanuTapHas OLIEHKa KaueCcTBa BO/Ibl YCTAHABJIMBAETCA HA OCHOBAaHUU OIPEIEICHUS B HEM: a)
PACTBOPEHHBIX I'a30B, OPraHUYECKUX BEIIECTB IPUPOIHOIO IPOUCXOXKIEHH S, B3BELIEHHBIX
BEILIECTB, KOJJIOUHBIX COEAMHEHHH 0) MOHOB TSXKEJIbIX METAJJIOB, 3JIEMEHTOPIaHUYECKUX
COE/IMHEHMH, HePTeNPOAYKTOB, IOIMXIOPUPOBAHHBIX OM(EHUIIOB B) aMMOHHUHHOIO a307Ta,
HUTPUTOB, HUTPATOB, JIETKOOKUCIISIEMBIX OPIraHUUYECKUX COEIMHEHUIN

45. Ha3zoBuTe rpyniny XUMHYECKHX IMOKa3aTesel KadecTBa MPUPOAHBIX BOA: a) aKTUBHAS PEAKIIHS
BOJIbI, TPO3PAYHOCTh, OKHCIISIEMOCTh, BKYC 0) OKHCIIIEMOCTb, [IBETHOCTb, ’KECTKOCTh, TEMIIEpaTypa
B) KUCIIOTHOCTb, aKTUBHAS PEAKIUS BOBI, EITOYHOCTb, KECTKOCTh

46. KceHOOMOTHKAaMU HA3BIBAIOT BEIIECTBA, KOTOPHIC: a) UMEIOT MPUPOTHOE MTPOUCXOXKIEHUE 0)
ABJIAIOTCS IPOAYKTAMU PEaKUUi B3aUMOAEHCTBUS XUMUYECKUX BEIIECTB MPUPOJAHOTO
MIPOM CXOK/JI€HUS B) OJTY4Y€HbI UCKIIOYUTEIBHO B PE3yIbTaTe XUMUUYECKOI'0 CUHTE3a

47. PannoakTHBHBIMU BEUIECTBAMU HA3bIBAIOTCS XUMUUYECKHE IJIEMEHTHI U UX COEJIUHEHUS,
o0ajaromnye: a) KaHIIEPOTreHHBIMU CBOMCTBAMH 0) TOKCHYHBIMH CBOMCTBAMHU B) HOHU3UPYIOIIUM
U3JIy4E€HUEM

48. BropuuHble MaTepHalIbHbIE PECYPCHI ATO: ) OTXOAbI TPOU3BOACTBA, KOTOPHIE MOTYT OBITH
00e3BpexeHbl 0) 0TX0/bI MOTPedIeHUs, KOTOPbIE MOT'YT OBITH YHUYTOXKEHBI B) COBOKYITHOCTh
OTXOJI0B ITPOU3BOJICTBA U MOTPEOIEHUSI, KOTOPHIE MOTYT OBITh HCIOJIb30BAaHbI B KAUECTBE
TEXHOT€HHOT' O CBIPbs

49. Ilox TepMuHOM "MaTepUaANILHBIN COCTAB OKpYKarolIe cpenpbl” MoHuMaeTcs: a) pusndeckuit
cocraB 6uocdepsl 0) Ouonaoruueckuii coctas Ouocheprl B) XUMHYECKUN cocTaB OHochepbl

50. T'omeocTas 3T0: a) CHOCOOHOCTH OMOJIOTMYECKUX CUCTEM Y4acTBOBATh B XMMHUECKOM
KpPYroBOpOTE BeniecTBa 0) CIOCOOHOCTh OMOIOTMYECKUX CUCTEM IOICP)KUBATh JMHAMHYECKOE
paBHOBECHE B SKOCHCTEMAX B) CHOCOOHOCTh OMOJIOrMYECKUX CHCTEM IPOTUBOCTOSATH N3MEH CHUSIM
CpCAbl U COXPAHATH JUHAMUYCCKNU OTHOCUTCIILHOC ITOCTOAHCTBO U CBOMCTBA

51. buoreno3s 31o: a) cOOOIIECTBO pa3HbIX BUJOB PACTCHUM U MUKPOOPraHU3MOB, HAaCEJISFO LU X
y4acTOK ¢ 00Jiee UM MEHEE OJTHOPOIHBIMH YCIOBUSAMHU 0) COOOIECTBO Pa3HBIX BUIOB )KUBOTHBIX U
pacTeHul, HACEISIO X YIaCTOK C 00Jiee MM MEHEe OTHOPOTHBIMH YCJIOBUSIMHU B) COOOIIIECTBO
pa3HbIX BUJOB PACTEHUM, )KUBOTHBIX U MUKPOOPIaHU3MOB, HACEIISIOIIMX YIacToOK ¢ Oosee win
MCHEC OAHOPOAHBIMHA YCIOBUAMUA

52. buoreorieHo3 3T0: a) MPUPOAHAs CHCTEMa, BKJIFOYAIOas B ce0s MOMyJISIUHA PACTCHUN 1
OKPYXAIOIIYIO UX Cpeny oOuTaHus 0) MpUpOIHAs Cpea, BKIIOUYAKOIAs B CEOsI MOMyJISIIIIT
JKUBOTHBIX M OKPYXKAIOIIYIO UX Cpely OOMTaHUs B) IPUPOIHAS Cpea, BKIIIOYAIoMmas B ce0s
MOMYJISIIUA MUKPOOPTraHU3MOB M OKPYKAIOIIYIO Cpely UX OOMTaHU T) MPUPOAHAs cpena,



BKITIOYAIOMIAs B C€0sl MOIMYJISIUA PACTCHUMN, )KUBOTHBIX H MUKPOOPTaHU3MOB [T) IPHPOJIHAS CPENa,
BKITIOYAIOMIAs B CE0s MOIMYJISAIUN PACTCHUH, )KHBOTHBIX, MUKPOOPTaHU3MOB U OKPYKAIOIIYIO CPEIy
ux oOuTaHUs

53. Kak u3MeHseTcs TeMIiepaTypa B Tpornocdepe ¢ yBeIMUCHHEM BBICOTHI? a) MOBBIIIACTCS; 0)
MOHM)KAETCS; B) OCTAETCS MOCTOSTHHON

54. Uto noHuMaeTcs Moj SMUCCHEH XUMHUYECKOr0 BellecTBa B atMmocgepy? a) pacrpeaeieHue
XUMHAYECKUX BEIIECTB IO YacTAM aTMOC(ephl 0) MOCTYIIIIEHHE Pa3IMYHbIX BEIIECTB B aTMOC]EDPY,
00yCIIOBJIMBAIOIIEE €€ AaKTUBHOE 3arpsi3HEHHE B) BblIeJIEHHE XMMHUECKUX BEIIECTB U3 aTMOC(ephl
H pacCCUBAHUC UX IO KOMIIOHCHTaM 61/100(1)6}')1)1

55. buonoruueckuMy UCTOYHUKAMU 3MUCCUU XUMHUUYECKOr0 BEIIECTBA B aTMOC(hEpY SABISIOTCSA: a)
BYJIKaHBI, PACTEHUS, IBIbHBIE OypH 0) J1eC, MUKPOOPTraHU3MBbI, TIOXKapbl B) pACTEHUS,
MUKDPOOPraHU3MBI, JIEC

56. OCHOBHBIMH aHTPONIOT€HHBIMU UCTOUHUKAMU IMHccun SO2 B aTMOoCc]epy SABIIAIOTCS: a)
IPEAN PUATUS METAJLTYPriudeCcKOl MPOMBIIUIEHHOCTH, PEAIPUSTHS IO TPOU3BOJICTBY CEPHOU
KHCIIOTHI M TIepepaboTke HedTH 0) TpaHCIOPT, IPEANPUITUS TepeBO0OpadaThIBAOIICH 1
[IEMEHTHOM MPOMBIIIEHHOCTH B) aTOMHbIE 3JIEKTPOCTAHIINH, MAIIMHOCTPOUTEIbHBIE U
TEKCTUJIBHBIC IPEATIPUSATHS

3 BapuaHT

57. AHTpOTnIOreHHast SMUCCHS B aTMOChepy COSTMHEHUI a30Ta OCYIIECTBIISCTCS: Q)
CTallMOHAPHBIMU UCTOYHUKAMH CKUTAHUSI TOMJIUBA, TPAHCIOPTOM, MPEAIPUATUSIMU 1O
MIPOM3BOJICTBY a30THOM KHUCIIOTHI 0) TPAHCIIOPTOM, IPEATPUSITHIMHI a30THO-TYKOBOU
MPOMBIIIVIEHHOCTH ¥ MUIIEBON MPOMBIIIJIEHHOCTH B) TUAPOIIEKTPOCTAHIIMAMU, aTOMHBIMU
peaKkTopaMH, ABUTaTEIsIMU BHYTPEHHETO CrOpaHus

58. Iomunuknuyeckue apoMatuyeckue yriesoaopozas! (IIAY) sBrusioTcs kaHIIepOreHHBIMU
BEIIECTBAMHU M OTHOCSTCS K IPUOPUTETHBIM 3arps3HUTENSIM aTMocdepsl. HazoBuTe OCHOBHBIE
ucTouHuky 3muccuu ITAY B atMmocdepy. a) KOKCOXUMUUECKHUE, LIETUTI0JI03HO -OyMaXkHbIE,
I'MJIPOJIM3HBIE IPOU3BOACTBA 0) NPEANPUATHS IO IPOU3BOJCTBY CTAJIM, CTPOUTEIBHBIX MaTEPUAJIOB,
IUTACTUYECKUX MAcC B) MPEIIPUATHS 10 IPOU3BOACTBY KOKCA, CayKu, aJFOMUHUS

59. Ilox aTMoc(epHO# NbUIBIO TOHUMAIOT B3BEILIEHHBIE B BO31YX€ TBEPbIE€ YACTUIIBI C PA3MEPOM:
a) menee 0,1 Mxm; 0) MeHee 1 MkM; B) Oosee 1 Mkm

60. Ha3oBuTe THNHYHbIE HEraTUBHBIE MOCIEACTBUS TT100aTBHOTO U JIOKAJIHHOTO 3arPSI3HEHUS
aTMOC(epbl. METaJUIOPYIHBIX 3a1acOB B 3€MHOM KOPE, TOKCUUYECKHI U (POTOXUMUYIECKUN cMOT 0)
KHCIIOTHBIEC OCAJIKH, CHI)KCHHE CTETICHH MePEMEITMBaHMs BO3/YIIHBIX TOTOKOB B Tporocdepe,
nemorpaduyeckas siMa, "MmapHUKOBBII" 3P (EeKT B) KMCIOTHBIE OCaIKH, "TTapHUKOBBII" 3 deKT,
HapyIIeHUEe 030HOBOTO CJIOS, TOKCUYHBINA U (DOTOXUMUYECKHIA CMOT

61. Kakas rpymnmna ra3oB BHOCUT HauOomb1IMii BKIa1 B "mapHUKoBBIN" 2 dext? a) CO2, H20 (map),
NHs, CH4 6) CF2Cl2, N2O, H2S, H20 (map) B) CO2, CF2Cl,, CH4, N2O

62. Kakoe coefHEHUE SBJISICTCS IJIaBHBIM XJIOPCOAEPIKAIIAM KOMIIOHEHTOM CTPaTOC(EpHI,
OTPEEISAIONIM HHTEHCUBHBIN CTOK aToMapHoro xjopa? a) xinopucteii metiit (CH3Cl); 6)
xnmopucteiii Bogopox (HC) B) dpropxmopyriesomopos (CF2Cly)



63. Uro Takoe cMor? a) cMech ra3000pa3HbIX U TBEPbIX KOMIIOHEHTOB, 00pa3yIoIIKX B IPU3EMHOM
cioe atMochepsl IbIM 0) CMeCh KUAKUX M ra3000pa3HbIX KOMIIOHEHTOB, 00pa3yIOIIuX B
MPU3EMHOM CJI0€ aTMOC(EpPbl TYMaH B) COBOKYITHOCTh ra3000pa3HbIX, KUIKHUX U TBEPIBIX
KOMITOHEHTOB, 00Pa3yIOIINX TOKCHYHBIA a3p030Jb B TPU3EMHOM CIIO€ aTMOC(EPHI

64. I'maBHOM NPUYMHON TOKCUYECKOT0 CMOra SIBJSIETCS MOBBIILIEHHE B aTMOC(epe KOHIICHTPALlUU:
a) H2S; 6) CO; B) SO2 ; T) AMOKCHHOB; 1) TOMHXJIOPUPOBAHHBIX OM(EHUIIOB

65. Kakne HeoOX0MMBI YCIIOBHS JI 00pa30BaHUs (OTOXMMHYECKOTO cMora? a) HaJlu4ue B
Bo3nyxe [TAY, HHTEHCUBHOE COTHEUHOE U3Ty4YEeHUE, HAJIUYKe B I1PU3EMHOM CJI0€ aTMOc(epsl
TypOYJEHTHOCTH BO3IYIIHBIX MacC, UHBEPCHsI TEMIIEPATYPHI O) OTCYTCTBHE BETpPa B IPU3EMHOM
ciioe atMocgepsl, Hanuuue B Bozayxe CO, OTCYTCTBHE COTHEUHOr O U3Iy4EHUS, UHBEPCHS
TeMIIepaTypbl B) HHTEHCUBHOE COJTHEUHOE U3JIy4eHUE, HAJIUYie B BO3/1yXe YIJIeBOAOPOAOB, UX
IIPOU3BOJHBIX U OKCUIOB a30Ta, HAJMYUE B IPU3EMHOM cll0€ aTMOochepbl 3aCTOMHOM 30HBI,
MHBEPCUS TEMIIEPATYPbI

66. OHOIA U3 TPYII MOYBEHHBIX MUKPOOPTraHU3MOB SIBJISIFOTCSI OAKTEPHH, KOTOPBIC yYaCTBYIOT B
KPYrOBOPOTE BEIIECTB B [TOYBE, B TOM YHCJIE U B Ipolieccax okucieHus. [Iporecc cyiabpodukamum
3TO MpoLecC OMOXMMHYECKOTO OKHCIICHHS: a) OPraHMYECKHX BEIIECTB 0) CepocoaepKaIinx
HCOPraHM4CCKHX BCIICCTB B) a30TCoACPKAIUX HEOPraHNYCCKUX BEIICCTB

67. Kakue rassl cogepkaTcs B COCTaBe MOYBEHHOTO Bo3ayXa B HauOoubIem koiaudectse (ot 0,1 10

73 06wvem. %)? a) Hz, SOz, CHa ; 6) NO2, H2S, CO; B) O2, N2, CO2

68. Conepxanue KpeMHHUsI B TBEPIOH ¢aze mouBkl coctaBisieT (mace. %): a) 30,0; 6) 51,0; B) 16,9;
r) 7,0

69. Tpancdopmaius OpraHUIeCcKOro BEIIECTBA B TOYBE MPOUCXOINT B Pe3yJib- TaTe: a) PEaKuit
KOMILIeKco0oOpa3oBaHus 0) peakiuii OCaKIACHUS B) ASSITEbHOCTH MUKPOOPTaHU3MOB

70. Kakue nmo4Bsl 0071a/1a10T HAaUOOJbIIEH YCTOMYMBOCTHIO K XUMHUYECKOMY 3arpsi3HEHUI0? a)
KallITaHOBbIE, YEPHO3EMHBIE 0) 1013011, TIMHUCTHIE B) IT€CUaHbIE, MAJIOTyMYCOBBIE

71. Munepai - 3T0 IPUPOAHOE XUMUYECKOE COCIMHEHUE KPUCTAIUIMYECKON CTPYKTYPBI,
oOpazoBaBIiieecs: Ha 3eMie Kak pe3yJbTat: a) GU3NUYECKUX U T€OXUMHYECKUX MPOLECCOB 0)
re0JIOTMYECKUX U TEOXMMHYECKUX IPOLIECCOB B) XUMUYECKUX U T€OJIOTHUECKUX ITPOLIECCOB

72. MuHEpamornuyeckue U3MEHEHNUs B 3€MHOM KOpe CBSI3aHbI € IIPOLIECCAMHM XUMHUYECKOTO
BbIBETpUBaHUs MUHepasoB. Kakue mpoiecchl OTHOCATCS K XMMUUECKOMY BBHIBETPUBAHUIO? a)
PacTBOPEHMsI, OKUCIICHUS, THAPOIM3a 0) OCAXKACHUS, KOMILIIEKCOOO0pa30BaHUs, HOJMKOH/ICH CAlluH
B) MOJIMMEPU3aLUU, UCTIAPEHUS, HUTpUPUKALIUU

73. U3omopdu3M 3T0: a) pa3pylieHHE KPUCTAIIMYECKON CTPYKTYPbl MUHEpasa 0) siBJICHHE
B3aMMHOT'0O 3aMEIIECHUSI HOHOB B KPUCTAJUIMUYECKOW CTPYKType MUHepasa Oiarogaps 0JIM30CTH UX
painycoB B) MEPECTPOiiKa KPUCTAIIMYECKON CTPYKTYpbl MUHEpaa

74. ®mouapl 3TO: @) THAPOTEPMAIIbHBIE PACTBOPHI 0) METAJUIOHOCHBIE OCAJKH B) PYIHOE BEIIECTBO

75. Kakyro 01110 0T 00IIMX 3a1acoB BOJIBI HA TJIAHETE COCTABJISIFOT BOABI MupoBoro okeana? a) 50
%; 0) 65,9 %; B) 78 %; 1) 83,4 %; 1) 96,5 %



76. Ha3oBute rpyIiy OCHOBHBIX IPOLIECCOB, YIaCTBYIOIIUX B (POPMUPOBAHUU XUMHUYECKOTO
COCTaBa MOBEPXHOCTHBIX BOJ: @) TEIJIOBbIE, [1JTA3MOXUMUYECKHE, KpUOTEeHHbIE 0) pusnueckue,
XUMHUYECKUE, OMOJIOrMYeCKHe B) TEPMOsiIepHbIE, BYJIKAHUYECKHE, (PU3UKO-XUMUYECKUE

77. Kak u3MeHseTCS XUMUYECKUH COCTaB BOABI ITPU (PUIILTPOBAHUU €€ Yepe3 YEPHO3EMHBIC,
KaIlITAHOBBIC MJIM COJIOHIIEBATHIC TTOUBBI? a) YMEHBIIIACTCS COASPIKaHNE HEOPTaHUIECKUX HOHOB 0)
YBEJIMYUBACTCS CO/IEp)KaHNE OPraHMUeCKOro BEUIECTBA B) YBEINUMBACTCS CO/IEp)KaHNe
HEOPraHUYECKUX MOHOB

78. Ha3oBuTe rmaBHbIE HOHBI MOPCKOM Boabl: a) Na*, Mg?*, Cl-, SO4* ;6) K*, Ca?*, HCO3", NOs";
8) Fe?*, Ba?*, COs%, HSIO"

79. DBaNOpPUTHI 3TO: @) COJIM, KOTOPbIE BBINATIN MPUPOAHBIM IIYTEM M3 UCHAPSIOIIEHCS MOPCKOM
BOJIbI B OacceiiHax 0) coiu, IPUBHECEHHBIE B BOJIbI MOPCKUX OacCCEHHOB aHTPOIIOr€HHBIMU
UCTOYHUKAMH B) COJIM, HAKOIIUBIINECS HA MOPCKOM JIHE ITyTE€M UX €CTECTBEHHOI'O OTJIOKEHHS B
TeYEHHE Ie0JIOrNYeCcKOoro neprosaa

80. Mopckasi Bozia 110 COfiepKaHHI0 B HEW INIaBHBIX HOHOB IIPENICTaBIISIET COOOM: a)
KOHLIEHTPH POBaHHBII pacTBOp 0) pa30aBiIeHHBIN pacTBOP B) KOJUIOMIAHBIA pacTBOp

81. BeIcoKHE CKOPOCTH 0CaAKOHAKOIJIEHHSI B OK€AHAaX MOT'YT ObITh BbI3BaHbI: a) BBICOKMMHU
CKOPOCTSIMH ITOCTYIJICHHUSI MUHEPAJIOB C KOHTUHEHTOB 0) BBICOKUMU CKOPOCTSAMU IPOAYLUPOBAHUS
MUHEPAJIOB OMOJOrHYECKMMHU areHTaMU B) THIPOTEPMaJIbHBIMU PAaCTBOPAMHU, Pa3HOCSILIUMU
pYAHOE BELIECTBO, OCEAAIOIee HA OKEAaHCKOE JHO

82. BeIHOC M3 MOPCKOI#i BoAbI Cyib(aT noHoB (SO4%7) cBA3aHO: a) ¢ 00pa30BaHUEM OTIOKECHHI
MAPUTAa HA MOPCKOM JIHE 0) ¢ OaKTEepHaAIIbLHBIM BOCCTAaHOBJICHUEM CYJIb(aT HOHOB B CYJIb(PHUIBI B) C
0o0pa3oBaHHEM OTIOKEHUH TUIICA HA MOPCKOM JTHE

83. Ilouemy OuoONOrHYeCcKrE MPOLIECCH] U YeJIOBEUYECKas J1eATeIbHOCTh HE OKAa3bIBAIOT
CYIIIECTBEHHOT'O BJIMSIHMSI Ha TJIAaBHBIE HOHBI B MOPCKOM BO/Ie? a) MOpCKasi BO/IA SIBJISICTCS
OTPOMHBIM pPe3epBYyapoM 0) rJIaBHBIC HOHBI UMEIOT B MOPCKOM BOJIE 0OJIbIIIME BpeMEHa MpeObIBaHUS
B) TJIABHBIE HOHBI UMEIOT B MOPCKOW BOJIE KOPOTKHE BpeMeHa MpeObIBaHUS

84. Yro siBi1sieTCS OCHOBHBIM HCTOUHUKOM PACTBOPEHHBIX B MOPCKOM BOJI€ METAJIJIOB? @) IPUBHOC
METAJIJIOB B MOPCKYIO BOAY U3 aTMOC(EphI U ¢ peYHBIM CTOKOM 0) MarMaTuueckuil (GJrous B)
PYAHOE BEUIECTBO METAJJIOHOCHBIX 0CaJIKOB MOPCKOTO JTHA

4 BapuaHT

85. BmemaTesbCTBO Uea0BeKa B MPUPOIHYIO Cpely HAaHOCUT 3aMETHBIN yuepd ouochepe, KoTophlii
BBIPA)KACTCA: @) B YMEHBIICHNE KOJMYECTBA IPOAYKTOB TUTAHUS U TOBAPOB HAPOAHOT O
notpebiaeHus 6) B U3MEHEHHE KU3HEHHOT0 IPOCTPAHCTBA U HEM30EKHO CKa3bIBAETCS HA
KHU3HEEATEILHOCTH YEeIOBEKA B) B YMEHbBIIICHUE YUCICHHOCTH JIIOEH Ha MJIaHeTe

86. Pacnipenenenne XUMHUYECKOTO BEIIeCTBA B Onochepe Mexay cpeaamu (BO3IyXOM, BOIOU U
MOYBOM ) IPOMCXOJIUT B COOTBETCTBUU C UX: a) XUMUIECKUMHU CBOMCTBaMU 0) OMOJIOTHYECKUMHU
CBOWCTBaMH B) (U3UKO-XMMHUYECKUMHU CBOMCTBAMH T') PU3NUECKUMHU CBOMCTBaMU

87. Ilpotecc aacopOIIMM XUMUYECKUX COCAMHEHUI B TIOYBE OMUCHIBACTCA: a) YpaBHEHUEM
Jlenrmiopa; 0) ypaBHenueM ®pelinanuxa; B) ypasHeHueMm lllunosa



88. [Iporecc macconepeHoca BellecTBa B OYBE sBJsieTcs GpyHkuuen: a) nuddysnn, KOHBEKIUU U
JUCIIEPCHH BEIIECTB 0) JETYYECTH, TUCIIEPCHOCTU U (D (y3un BEIIECTB B) KOHBEKIIMH, OCAXKICHUS
U JIETY4YECTH BEIECTB

89. uddy3noHHbII MaccoriepeHoc, B pe3ysibTaTe KOTOPOI'o MOJIEKYJIbI, aTOMBI U HOHBI BEIIECTBA
nepeMelarTcs U3 001acTH 00JbIlell KOHIIEHTPAllMK JAHHOTO BEIIECTBAa B 00JACTh C MEHBIIEH ero
KOHIIGHTpaIM e, IBISETCA: a) XUMHUUECKUM MPOoLeccoM 0) PU3NUECKUM MPOIIECCOM B)
TEPMOSAEPHBIM ITPOLIECCOM T') DJIEKTPOXUMHUY ECKUM IIPOL[ECCOM

90. CKOpOCTBIO YIETYYMBAHUS HAa3bIBAIOT MOTOK MACCHI BEIIECTBA, MPOXOSAIINNA B €AMHUILY
BPEMEHU Yepe3 SIUHUILY TUTONaan MexXGa30Boi TpaHUIIbL: a) "Bofa-Bo3nyx" 0) "mouBa-Boaa" B)
"mouBa-Bo3ayx"

91. B xakoM BuI€ MPOUCXOIUT MUTPALIMSI B MPUPOJIHBIX BOJIAX XUMUYECKUX COCIMHEHUHN TaKUX
MaKpOKOMIIOHEHTOB, kak Na, K, Ca, Mg? a) B MOHHO-PacCTBOPEHHOM 0) KOMIUIEKCHBIX COeTUHEHH
B) TPYJIHOPACTBOPUMBIX COCTUHEHHH I') KOJUIOHI0B

92. B kakoii popme NpOUCXOIUT MUTPALIMSI B IPUPOAHBIX BOAAX TSDKEIBIX METAJUIOB? a)
UH/IMBUYaIbHBIX KATHOHOB 0) KOJUIOU/IOB B) KOMIIJIEKCHBIX MOHOB (KaTHOHOB U AaHHOHOB)

93. [loBeneHre XUMUYECKUX 2JIEMEHTOB B IMOYBAX U UX FE€OXMMHUYECKasi MUTpALIUs 3aBUCST OT: a)
WX MOJIOKEHUs B nepuoandeckoit cucreme .M. MenaeneeBa 0) KUCIOTHO-OCHOBHBIX U
OKHUCJIMTEIbHO-BOCCTAaHOBUTEIBHBIX YCJIOBUI MTOYB B) CKIIOHHOCTH K THAPOIN3Y U THIpaTallun

94. I'eoxuMuueckasi MUTpaLldsl XMMAYECKUX 3JIEMEHTOB 3TO: @) IEPEMEILIEHUE aTOMOB XUMHYECKUX
HIIEMEHTOB B 36MHOH KOpe, BEAYIee K NX PACCEUBAHUIO UM KOHIIEHTPALUU 0) IepeMelIeHIe
aTOMOB XMMHYECKHX AJIEMEHTOB B BOJIE, COIPOBOXK/IAOIIEECS IPOLIECCAMH THIPOIN3a U
TUApaATAlNH B) TIEpEMEIIeHHe AaTOMOB XUMUYECKUX JIEMEHTOB B Tponocdepe, OCI0KHEHHOE
XUMUYECKUMHU PEAKLUSIMU C YYACTHEM PAJUKAIOB U BOJIbI

95. MurpaiuoHHas ClloCOOHOCTb TSKENBIX METAJUIOB BO3PACTAET: a) B HEUTPaJbHBIX cpeax 0) B
KHCIIBIX Cpellax B) B IIEIOYHBIX cpefax

96. CKopoCTh MUT'PALIUK U HAKOIIJIEHUS] XUMUYECKUX IEMEHTOB B OKPYKAIOILEH Cpeie 3aBUCUT OT
TreOXUMHUYECKUX OapbepoB, KOTOPBIX BBISBIEHO TpU TuNA. Ha30BHUTE THUITBI T€OXUMUYECKUX
OapbepoB. a) XUMUYeCKre 0) GU3NUECKUE B) MEXaHUUECKHE I') OMOJTOTHYeCKHE 1) (U3HKO -
XUMHUYECKHE €) OMOreOXMMUYECKHE

97. Ha3oBUTE OCHOBHBIE BU/Ibl HOPMUPOBAHMSI KaU€CTBA OKPY’KaIOIIEN Cpelbl a) CAHUTApHOE O)
9KOJIOTMYECKOE B) CAHUTAPHO-TUTMEHNYECKOE I') KOMIIEKCHOE /1) BOJHO-XO035I{CTBEHHOE €)
IPOMBIIIIJICHHOE

98. CanutapHO-0aKTEPUOITOTHIECKUMHU MTOKA3aTEISIMU Ka4eCTBA MMUTHEBOU BOJIBI SIBJISIIOTCS: Q)
o01iee MUKpOOHOE YHCII0 0) KOJIM-TUTP B) KOJIM-MHJAEKC I') MYTHOCTD /1) PaInOaKTUBHOCTh

99. Ilpu ycranosnenuu [1JIK TskeabIx METaNIOB B TOYBE UCIOIB3YIOT: @) BaJOBOE CO/IEpKAHUE
TSOKEITBIX METAJUIOB B TTOYBE 0) KOJMYECTBO MOABUKHBIX COSTMHEHU METAIIJIOB B ITOYBE B)
KOJIMYECTBO CBSI3aHHBIX METAJJIOB B KOMIIJIEKCHBIE COCTUHECHUS

100. OcHOBHO}1 11€J1bI0 AHATUTUYECKON XUMHH NTPU OCYIIECTBICHUH IKOJIOTMUECKOr0 MOHUTOPHHTA
ABIISIETCS: a) OOHApYKEHHE 3arps3HAIOILMX BEIECTB, COAEPKAIIMXCS B IPUPOAHBIX MaTpHIiax 0)



YCTaHOBJIEHHE TPUOPUTETHBIX 3arPSI3HUTENCH OKPYKAIOIIEH Cpebl B) ONpEe/IeHHe KOHIICHTPAIluU
3arpsA3HSIIONINX BEIIECTB, COAEPKAIIUXCS B TPUPOAHBIX 00BEKTaX

101. Kakue meroabl 0TOOpa Mpod BO3ayXa UCIOJIB3YIOT JIUIT XMMUYECKOT0 aHamm3a? a)
ACIUPAIIMOHHBIN 0) 0TOOP P00 B KOHTEHHEPHI B) OJTHOMOM CHTHBIH

102. HazoBuTE OCHOBHBIE METO/IbI KOHIIEHTPUPOBAHMS 3arPA3HAIOIINX BEIIECTB B BO31YLIHOU
mpo0e: a) KPHOTreHHOE KOHIICHTPUPOBaHKE 0) aOCcopOIIHst 3arpsi3HeHH B) acOpOIIUs 3arpss3HEeHUN

103. I'azoBast xpomaTorpadus UCMONIB3YETCs AJs: a) pa3aeneHus 0) UAeHTH PUKAIIH B)
3aMOpaXMUBaHUs T') CyOIMMAIIUH /1) KOJTMYECTBEHHOT O OMPEIEICHHUS TOKCHUECKUX XUMUY €CKUX
COEIMHEHUMN

104. Kakuie METOABI OUMCTKH UCIOJIB3YIOT B MPOIIECCE TIPOOOMOATOTOBKH B METOIE
BBICOKOA(()EKTUBHOM JKUJKOCTHON XpoMaTorpapuu? a) aicopOLuoHHas KOJIOHOYHAs
xpomaTorpadust 0) IKCKIIIO3UBHAsI XpoMmaTorpadus B) HOHOOOMEHHas XxpoMartorpadusi r)
BBITECHUTENbHAsA XpoMaTorpadus

105. MeToabl aTOMHOT'O 3MUCCHOHHOI'O CIIEKTPAJIbHOIO aHAJIM3a UCIOJIB3YIOT AJIs: @) OIPEEICHUS
CJIEZIOBBIX KOJMUYECTB TSDKENIBIX METAJIOB B BO3]lyXe, Boje U nouse 0) onpexnenenus [TAY u CITIAB
B BOJIE B) OIIPENIEIICHNS] B3BELICHHBIX BEILIECTB B BO3YXE

106. AGCOpOLIMOHHYIO CIIEKTPOCKOIHUIO UCITONIB3YIOT JJIs: a) UICHTU(UKAIIMH YCTAHOB JICHUS
CTPOCHHUS OPraHUYECCKHUX, METAJUIOPTaHUICCKUX COCTUHCHHUI U HEKOTOPBIX HEOPraHUICCKUX Ta30B
0) onpeenieHrs KOHIIEHTpaIuy He(TePOaYKTOB B BOJI€ B) OOHAPYKEHHS PaJHMOAKTHBHBIX
M30TOIOB B BO3/IYyXE

107. Yro Takoe onTuueckasi IOTHOCTh pacTBopa? a) BeMMUMHA 00paTHas MPOMYCKaHUIO 0)
norapmbM OTHOIICHUA MHTCHCUBHOCTHU MPOIICAIMIEI0 CBETOBOI'O MTOTOKA K MHTCHCHBHOCTHU
naaaromero B) JIOFapI/I(l)M OTHOIICHUA HHTCHCUBHOCTH IMaJar0IEero CBETOBOI'O ITIOTOKA K
HHTCHCUBHOCTH IIPOMICAIICT O

108. Kak Ha3piBaeTcs 0071aCTh CHEKTpa, JeKallasi B TMana3oHe 3JeKTPOMarHUTHBIX KojeOaHuit oT
400 aM 110 750 HM? a) BuaMMast 0) ynbTpaduosaeToBas B) HHGpaKpacHas

109. Kaxoit 0CHOBHOI 3aKOH JIE)KUT B OCHOBE CIIEKTPaJIbHBIX METOAO0B aHanu3a? a) 3akoH JlamOepTa
0) 3axoH byrepa B) 3akon byrepa-Jlamb6epra- bepa

110. C momMomipo Kakoro mpucrioco0IeHUs] MOXKHO OTOMPATh MPOOBI Ta30B IS TPOBEICHHUS
aHaJM3a METOJIOM T'a30BOi XxpomaTorpaduun? a) BAKyyMHOT0O Hacoca 0) MIIpHUIla B) PpE3UHOBOTO
[UIaHTa

111. Kak knaccuuuupyroTcs 3JeKTPOXMMHUYECKHE METO bl aHAJIN3a 110 IIPUPOIE U3MEPIEMOro
napameTpa IEKTPOXUMUYECKON STUeiKkn? a) MOTEHIIMOMETpus 0) BoJibTamiiepomerpus B) SIMP -
CIEKTPOCKOMHUS I') KyJIOHOMETPUSI /1) KOHTYKTOMETPHUSI €) 3JIEKTPOrpaBUMETPUS

112. HazoBuTE OCHOBHBIC 00JIACTH MTPUMEHEHUS MACC-CIIEKTPOMETPUH B HKOJIOTUYECKOM aHAJIH3E.
a) SKCIIPECC aHaJM3 ra30BbIX cMeceil 0) MONEKyISIpHBIN aHAIIN3 OPraHUYEeCKUX BEIIECTB B)
AJIEMEHTHBIN aHAJIM3 HEOPraHUYECKUX BEIIECTB



Ouenounoe cpeactBo Ne 2- BxoqHo# KOHTPOJIb - TeCT

1. 3a001€Ba€MOCTh POCCHSH B paiioHax He(Tea00bIYM 3HAYMTEIIBHO BHIIIC, YEM B CPEIHEM

o crpane. [Touemy?

a) BO3JIyX MPOMUTAH Mapamu HeTu;
0) HeTh — CIYTHHK YPaHOBBIX PYII;
B) TOPUT MONYTHBIN ras3;

I') B BOJIE paCTBOpPEHa COJIsIpKa.

2. Ha nue bantuiickoro mops nokositcs cyaa ¢ 300 000 ToHH XUMHUYEeCKUX 0O0ETPHUITacoB, 3aJITOBBII
BBIOPOC KOTOPBIX MOXKET MIPOU30NUTH B Oumxkaiimme roasl. Poccuiickue yuéHble pensaraor:

a) MOJHATH U MEePEe3aXOPOHUTD Cy/la B OTKPHITOM OKEaHE;
0) 6oernpunackl BBIBE3TH U YHUUTOXKHUTH;

B) HAKPBITh CyJa capkodaramu (kak B UepHOOBLIE);

I') 3aKa4aTh B TPIOMBI OETOH.

3. Tony0ast KpoBb NEWCTBUTEIBHO OBIBACT Y:

a) apuCTOKPaTOB;
0) maykoB;

B) TapaKaHOB;

') TEPMUTOB.

4. Yuénple ['apBapJICKOr0 YHUBEPCUTETA BBISICHUIIHN, YTO JI€BOUYKH -TIOJPOCTKH, 00 0KAIOIIHE KOITY,
B CPaBHEHUH C JTIOOMTEIbHUIIAMU MOJIOKA U COKOB

a) B 18 pa3 myume BumT;

0) B 18 pa3 gamie 10Mal0T pyKu — HOTH;
B) 3yObl y HUX B 18 pa3 kpemue;

T') IPBITAIOT BhIE Ha 18 caHTUMETpOB.

5.3a paboTy ¢ HEKOTOPHIMU BPEIHBIMU BEIIECTBAMU MoJiaraercst Mosioko. Ho, k coxxanenuro,
MOJIOKO PacTBOPSIET U TEM CaMbIM CIIOCOOCTBYET BCACBHIBAHUIO:

a) KaHIIEPOTeHHBIX BEIIECTB;
0) paauoHyKIIHI0B;

B) IMOKCHHOB;

T') COJNeH TSHKEMBIX METAJUIOB.

6. B nomenienuu, rjae MHOTO JIFOAEH, CTaHOBUTCS AymHO. C 4eM 3TO CBSI3aHO?

a) C yBEJIIMYEHUEM BJIAXKHOCTH;

0) C MOBBIIIEHUEM TEMIIEPATYPHI;
B) C U30BITKOM YTJIEKUCJIIOTO Ia3a;
I') C HEZIOCTaTKOM KHCIIOpOJa.



7. OCHOBHBIMM MCTOYHHMKAMH PTYTHU B Halllel AUeTe ABIsA0TCA pblOa U rpudsl. Kakyro peidy,
B CBSI3U C ATUM, IPEAIIOUYTUTENIBHEE TIOKYIATh?

a) OOJIBIINX Pa3MEPOB;
0) MEHBIIIUX pPa3MEPOB;
B) XUIIHYIO;
T') CONEHYIO.

8. 3auem koeltHOMY epeBy KopenH?

a) 9TO UCTOYHHK SHEPTHH Ha 3UMY;
0) 1 0OpHOBI C HACEKOMBIMU;

B) JUIS IIPUBJICUCHHS MUET;

I') KO(beuH yKpeIisieT JPEBECHHY .

9. B ciydae noeaHus >KMBOTHBIMU aKallUH OHA MOYKET IPENYNPEXIATh CBOMX «COOPATHEB
o rpo3siieit onacHoctd. 1 yepe3 10-15 MuHyT OHM yBeNnMUYMBAIOT CONEpKAHUE SAOBUTOTO
TaHWHA B TUCThAX. Kak curnanusupyer akauus?

a) BBIJICIISCT ATUJICH;

0) BBIIEISIET YTIEKUCIIOTY;

B) pa3BopauuBaeT JucTBy npotus ConHLa;

T') BBIJEISIET KUCIOPO/I;

1) pa3BOPAYMBAET JIUCTBY [10 MArHUTHOMY M OJIIO.

10. Yem MeHbIIe «XUMHN» B KOH(peTe, TeM maydumre. OOpariaiiTe BHUMaHHE Ha [[BET KOH(PETOK —

HaTypajbHas Kpacka, Iojy4aeMas U3 pacTeHHM, BCeraa

a) Onéknas;

0) dbmyopecupyroas;
B) 3enéHasl;

I') OpaHXeBasi.

11. OObIuHO HaTypalbHBIN NPOAYKT JIy4llle HCKYCCTBEHHBIX aHajoros. Ho BOT cuHTeTHUECKOE

MOTOPHOC MACJIO NPEANIOUYTUTCIBHEC MUHCPAJIIBHOTO. I'me emé cuaTeTnueckue MaTepurabl

Jy4lle HaTypaabHbIX?

a) B 3yOHBIX MIETKAX;

0) HKHEM Oelbe;

B) BEpXHEM OeIbe;

I') IPOU3BOACTBE KOJIOACHI.



12. Beipaxxenue «caxap — Oemasi cMepTh» o0men3BecTHo. Hampsimyro ot konmuuecTa

noTpebasieMoro caxapa 3aBHCAT:

a) OoJIe3HM cepla;

0) nuaber;

B) PacCTpOMCTBA ICUXUKH;
I') HUYEro He 3aBUCHT.

13. Y Goxbeit KOpOBKM Ha CTHOAX HOXKEK MOTYT IMPOCTYIATh KaleIbKH JKUIKOCTH, TOXO0XKen
Ha Mosoko. OHa IpeHa3HaueHa:

a) 7151 KOPMJICHHS JIETEH;

0) [ OTHYTMBAHUS BParos;
B) JUI CTPOUTEINILCTBA THE3/1A;
T') I7Is1 TPOTIUTKH KPBLITBEB.

14. HexoTopble eBpONEUCKHE CTPAaHbI 3alPEIaloT IPOJaXy IUKOPACTYIIUX [IaMINHBOHOB.
[Toromy 4TO OOPOBUKH, HIAMIIMHBOHBI U ApYTrHe IpuObl HAKaIJIMBAIOT:

a) TBEPbIC YaCTUIIBI KUCIOTHBIX JTOXKIEH;
0) n30bITOK BUTamMuHa C;

B) HOHBI PTYTH, KaJIMUS, OJIOBA;

T') YSMOPHOHBI TUKOPACTYIIUX OETIKOB.

15. Tlo conepxanuto O6enka rpudbl IPaKTUUECKU HE yCTynaroT mscy. [louemy ke cuuraercs, yTo
UX [IUTaTeNIbHas [IEHHOCTh HUXKE, UeM y Msica?

a) 0enoK TpuOOB BHIMBIBACTCS] KUCIIOTHBIMU JTOK/ISIMH;

0) ®KUBOTHBIE 10 32005 IBUTAIUCH, @ TPUOBI HEMTOABUKHBI,

B) JICPEBbS M TPaBa 3aCIOHSIOT COJIHIIE U MPEMATCTBYIOT (POTOCHHTE3Y;
T') KJIETKH TPUOOB YIIaKOBAHBI B IIEJUTIOJIO3HYIO 000JIOUKY.

16. Hu B xoeM citydae Henb3sl CKUTraTh OJHOPA30BYIO MOCYy, TAKeThl, pe3uny. Kpome toro,
Hellb3si OpocaTh B KOCTED

a) KopHHU 1y0a;

0) KOpy KpacHOTO JIepeBa;

B) OOJIOMKH CTapbIX ACPEBSIHHBIX TOCTPOEK;
I') TUCThS KJIEHA.



17. Ilpu Be1OOpE MeOenu st peOEHKA MPOBEPSIOT, XOPOILIO JIM 3aKPAIICHBI U OKJICCHBI
(daHepoBKOii (JJaMUHATOM) TOPIIEBBIE TIOBEPXHOCTH MaHeNIeH. DTO HEOOXOIUMO JJIsl TOTO,

4TOOBI

a) He BeIAeTsUICA (popManbaerus;

0) HE 3aHO3UTH PYYKU — HOXKKH;

B) HE «3aBECTU» MYPaBbEB;

I') HE YCTUTh KOMapoB U3 I10/JBAJIOB.

18. Duxmnopdoc (mmu quxiaodoc) — ogHO U3 caMbIX 3P (HEKTUBHBIX CPEACTB OOPHOBI ¢ HACEKOMBIMHU
BHYTpPU KMJIBIX IOMEIICHUH; IPU €ro MPUMEHEHNH HCUYE3al0T Jake JTOMOBBIE MypPaBbH
U TapakaHbl. HekoTopbie aBHAaKOMIIAaHUH UCTIONB30BAIH JUXJI0(POC IS IPETOTBPAIIEHIUS
TPAaHCKOHTUHEHTAIBHOTO MEPEHOCa HACEKOMBIX. 3aT€M OTKA3aJIHMCh OT PAaCIIbUICHHS Mperapara.
[Touemy?

a) 1uxy10(oC BBI3BIBAI Y MACCAKUPOB KaIllETIh;

0) mpenapar BbI3bIBaJI [CHETHYECKUE HAPYIICHUS;

B) Mperapar pa3pyuiai alloOMUHHEBbIE KOHCTPYKIIUH;
') 00pa30BBIBAIMCH OUYEPEIU Y TYaJICTOB.

19. Eciin pranaTel mpoaaroT it 1a00paTOPHOrO UCIOJIb30BAHHUS, TO HA YITAKOBKAaX 00s3aTEIbHBI
HAJIMKCH: «KMOTYT BBI3BaTh HEOOPATUMBIE MTOPAKEHUS», «KMOTYT BBI3BaTh pak» u T.1. Ho ecTh
npeameTsl, Ha 40 — 50% cocrosnme u3 GTanaToB, KOTOPbIE OOBIYHO MAPKUPYIOT KaK
HESIIOBUTBIE». DTO

a) UTPYLIKH [T CAaMbIX MaJICHbKHUX;
0) TIOpEMHBIE Hapbl;

B) 7KEJIE3HOJOPOKHBIE IITIAJIBI;

I') OIHOPa30Bble OPUTBEHHBIE JIE3BUSI.

20. OTUIMPOBAaHHBIN OE€H3UH BPEEH U3-3a HAIUYUS B HEM:

a) TUJIOBOTO CIUPTA;

0) STHUIIOBOT'O SKBHBAJICHTA;
B) MBIIIbSKA;

T') CBHHIIA.

Ouyenounoe cpeocmeo Ne 3 - Omuem no 1adopamopHoil pabome

1) Otuersl 0 1a0OpaTOPHBIX padOTax MOJKHBI OBITH O(GOPMIIEHBI B OTHIENBHBIX TETPAIIX LIS
71a00paTOPHBIX padoT.

2) B oTueTe HEOOXOAUMO ONPEACTUTH LIS MPOBEACHUS Ta00PaTOPHOHN pabOTHI.

3) 3anucaTth 000pyAOBaHUE U PEAKTHBHI.

4) 3anucatb X0 paboThI

5) CocTaBuUTh ypaBHEHHsS BCEX XMMHYECKUX PEaKIHUid, MPOBOAMMBIX BO BpeMs J1ab0opaTopHOM
paloTBHI.



6) IIpousBecty HEOOXOAMMbIE MATEMAaTUUECKUE PACUETHI
7) ChopmynupoBaTh BBIBOABI MO pe3yabTaTaM J1ab0paTopHOi paboTHI.

Ouenounoe cpeocmeo Ne 4 — Pewwenue 3aoau
IIpumeps! 3aga4 no Tteme: «cArmocpepa»

IIpumep 1. Bo ckonbKko pa3 Oyaer npeBbIlIeH0 3HaueHHe MakcuMaibHo pazoBoit TTJIK mis
YKCYCHOM KUCIIOTHI, paBHOoe 0,2 MI/M3, ecliM Ha CKJiaje IPOM30LUIa aBapys (pa3uiaachk KUCIOTa) U
YCTaHOBUJIOCh JAMHAMHYECKOE pPABHOBECHE MEXKIY MapaMH M JKUIKOW YKCYCHOM KHCJIOTOM?
[TapunanbHOE naBieHHE MApOB YKCYCHOM KHCIOTHI MpHHATH paBHbIM 3 Ila. ATmocdepHnoe

nasnenue pasHo 101,3 kIla, remneparypa 25°C.

Pemenue. [{ns pemieHus 3a1aun HalJIEHHYIO KOHLIEHTPALUIO YKCYCHOM KHCIOTHI B BO3AyXeE
u IlJ[K,., HeoOXOIMMO BBIPA3UTh B OAHMX M TeX XK€ EIUHHMIIAX M3MEPEHUS U ONPENENIUTh HX
OTHOILIEHUE.

OrnpenenuM KOHIIEHTPALMIO YKCYCHOM KHMCJIOTBHI B BO3JyX€, CAENaB JONYIIEHUE O TOM, 4TO
napbl YKCYCHOW KHUCJOTHI SIBISIOTCS HA€aidbHbIM ra3oM. I1oCKOJIIbKY HM3BECTHO, YTO ypaBHEHHUE
COCTOSIHMSI MJI€aJIbHOI'O ra3a MPUMEHUMO K CMeCsAM TaK K€, KaK M K WHIUBHyalbHbIM ra3aM, TO
MOYKHO 3aIUCaTh:

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

rae C - KOHIIGHTPaLUs apoB YKCYCHOM KHUCJIOTHI, MOJIB/J; N - KOJMYECTBO MOJIEH YKCYCHOM
KUCIOTHl B o0veme V; P — mapnuaibHOEe JaBJIeHHE MapoB yKcycHo#l kucnotel, klla; R -
yHUBepcajbHas ra3oBas nocrosHaas, R = 8,12 n- xIla/ (mons- K); T - Temmeparypa Bo3ayxa, K;

C=3-103/(8,12-298) = 1,23-10° (mons/).

BhIpasuM MoMyYeHHOE 3HaYE€HNE KOHLEHTPAIUU B MI/M°;

C'(mr/m%) = C(monws/m)M -10° -103,

e M - MonspHas Macca, r/Monb (Ui yKCycHOM Kucnotel M = 60 r/moms); 103 -
k0o duMenT nepesona rpaMmoB B Muumrpammbr; 103 - kospduuuent mepesoma IUTPOB B
KyOHUYecKue METpHI;

C'=1,23-10%-60- 1000000 = 74,4 (mr/m3).

Onpenenum OTHOLIEHUE KOHIIEHTPALUH YKCYCHON KUCIIOTHI B BO3nyxe K [1JK),.p:

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

OTBeT: KOHIIEHTpPALMS MapOB YKCYCHOW KU CIOTHI peBbIcUT 3Hadenu [1/[K,,., B 370 pas.

Ipumep 2.I1peBblmaeTcs M U €CJIU Ja, TO BO CKOJIBKO pa3 3HAY€HUE MAaKCUMAaIbHO Pa30BOM
IIJIK nna ammuaxa, pasHoe 0,2 mMr/m3, mp oOHapy»KEHHH €ro 3amaxa, €CII IOpOr OOHApPYKEHHs
3amaxa i1 aMMHaka cocrasisier 46,6 ppm? Atrmocdeproe aasiaenune paBHo 100 klla, Temmeparypa

25°C.



Pemenne. Jlngs oTBeTa HA  BONPOC HEOOXOAMMO TPUBECTH  KOHILICHTPAIIUIO,
COOTBETCTBYIOLIYIO IIOPOry OOHapykKeHus 3anaxa, u I7/[K, , K OAMHAKOBBIM €IMHULIAM U3MEpPEHUS
Y HaliTU UX OTHOLIEHUE.

BhIpa3uM KOHIEHTPALMIO aMMUAKa B MI/M>;

"= C" MToP/(VmTPy),

e C' u C"-KOHLEHTpalMsi aMMHMaKa, BBIPaKEHHAs B MI/M> ppm COOTBETCTBEHHO; M -
MomsipHas Mmacca ammuaka (17 r/momp); Vm -00beM, 3aHMMAaeMBIii OJHUM MOJIEM rasa IIpu
HOpMaJIbHBIX ycaoBusX (Temneparypa To = 273 K, nasnenue Po = 101,3 Ila); Vim = 22,4n; T u P-
temnepatypa (K) u naBnenue Bozayxa (kII) B paccMaTpruBaeMbIX yCIOBUSX;

C'=46,6-17-273-100/(22,4-298-101,3) = 32,0 (mr/m3).

Haiinem oTHOIIEHNE KOHLIEHTPALlUY aMMUaKka pu oOHapyskeH 3anaxa u I1/[K,,.p:

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

OtBeT: mpu oOHapy)XKeHHH 3allaxa aMMHaka ero KOHIeHTpauus B Bo3nyxe B 160 pas
npeBblicuT 3HaueHue [1/[K,,.,

IIpumep 3. Cxonbko Mojekyd ¢opMaiblerujia MpUCYTCTBYET B KaXJIOM KyOHuecKoM
CaHTHMETpE BO3JyXa IPU HOPMAJIbHBIX YCIOBHSX, €CIM €ro KOHIEHTpalus AOCTUIaeT 3HAUYEHUS
IIJIK,.», paBroro 0,035 mr/m3?

Pemenne. OnpenennM uncino Mosieit popmasbaeruja B KyOU4eckoM MeTpe BO3Iyxa:

rne C u C' - KoHIEHTpanus (popManbIeruaa B BO3IyXe, BHIPAKECHHAS B MOJIL/M> U Mr/m°
COOTBETCTBEHHO; M - MosisipHas Macca (opmansaeruaa (30 r/mons); 103 - kooppuument nepesona
rPaMMOB B MUJUTUTPAMMBI.

Yucno moneit dopmanpaeruaa B 1 M3

BO3/yXa IIpU KOHLEHTpauuu, paBHOU I[[J[K,.p,
COCTaBUT:

C=0,035/(30-10%) = 1,17-10°% (Mmons/M3).

Yucno Monekyn (opMaibaernja B KyOMd4eckoM caHTHMeTpe Bosayxa - N(cm®)-moxHO
OIPENEIUTD 10 YPABHEHHUIO:

N=C-10%" Ny,

rne C - KoHueHTpauus QopManbaeruaa B Bosmyxe, monb / M, Ny uumcno Asoranpo,
MoiL./Monb; 108 - ko duunent nepesona m> B cm?;

N=1,17-10°-10%6,02 102 = 7,0 -10™ (cm?3).

B pasmepnoctu N (mom./cM3) cioBo «Mmonekyna» («MOJL») OOBIYHO OIYCKAETCH, |
Pa3sMEPHOCTH 3aMMChIBAETCS KAK CM ™,

OtBeT: mpu KoHIEeHTpauuu (opmanbaeruaa, paBHo I[I/[K,.,, B KaXIOM KyOHYECKOM

cantuMeTpe Bo3ayxa npucyrctyeT 7,0 - 10 monexyn CH20.

IIpumep 4. B BocbMuaecsaTeix rogax 20-ro Beka CpeAHEro0Bas KOHIEHTpAIUs TUOKCUIA



yrmiepona B atMocdepe, npuBeneHHas k temmneparype 273 K u naBienuto Bosnyxa 101,3 xlla,
nocturma 340 mma? . Onpenenure 3Havenus xkonuentpauuu CO2 B % (06.), cM™, Momb/i1, Mr/m>
napruanpHoe nasieHrne CO» B [1a npu cpenHel TeMiiepaType Bo3ayxa BOJU3H MOBEPXHOCTH 3EMIIH.

Pemenue. Beipazum xonuentpanuo CO2 % (06.) - C™:
C"=C"-10%,

1 nma ppm; 104 - koo punmenT nepeona

rne C" — konuenTpausa CO2, BbIpaXKe€HHAas! B MJIH
miaH (mam ppm) B % (00.);

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

[Ipu HopmanbHBIX ycnoBusax (temmeparypa 0°C, manenme -101,3 kIla) B Kakaom
KyOMUYECKOM CaHTUMETpe rasza comepxkurcs 2,69 - 101° mMomekyn (3Ty BeIMUYMHY YacTO Ha3bIBAIOT
yuciaoM JlommMuara). 3To 4MCIO MOMy4yaeTcs MpU JEJeHUM OOLIero yucia Mojiekyl B 1 mome
moboro raza (uucna ABoranpo) Ha oObeMm V,, 3aHUMAEMbI 3THM KOJIMYECTBOM ra3a (MOJbHBIH
00beM ra3sa), BBIPAKEHHBIA B CM°:

No=Na/ V,,= 6,02 - 10%/(22,4 - 10%) =2,69- 10*(cm™3)

[TockonbKy MOJBHBIA 00bEM raza MEHSIETCS B 3aBUCUMOCTH OT TEMIIEpaTypbl U JaBICHUS
rasa, npu temmneparype I u atMmochepHoM aaBieHuu P 4uciio Mosiekya B KyOMUeCKOM CaHTUMETpe
Tr000ro raza CoOCTaBUT:

Nt = NoToP/(TPy),

rae Nt u No - yncina Mosiekyn B KyOMYECKOM CaHTHUMETpe JI000ro raza mpu 3aJaHHBIX U
HOPMAaJIbHBIX YCIIOBHUSX COOTBETCTBEHHO; To, Pou 7, P - TemmnepaTypa U JaBjeHHEe IPU HOPMaJIbHBIX
Y 33JJaHHBIX YCIOBHUSIX COOTBETCTBEHHO.

[pu 15°C (288 K) u HOpMasbHOM aTMOC(HEPHOM JaBJICHHH OOLIEE KOJMYECTBO MOJEKYJI
UJIeaJIbHOTO Ta3a WJIM CMECH HJI€aJIbHBIX Ia30B B OJJHOM KyOHYeCKOM CaHTHMETPE COCTABUT:

N2ss = 2,69-10%°-273-101,3/(288-101,3) = =2,55- 10*° (cm 3).

KonnuectBo Monekyn AMOKCHAA yriepoaa B KyouueckoM cantumerpe Bo3nyxa (No,) mpu
YCIIOBUH, YTO BO3AYX U JUOKCHU] YIJIEpoa BEAYT ceOsl KaK MJiealibHble ra3bl, MOXHO ONPEIEIIUTh,
3Has ero 00bEMHYIO JI0JIO:

No, = Nagg C*,

rae C* - oObeMHast 1071 TMOKCUIA yIIIepoia B BO3IYXE;

Noy=2,55-101.3,4-10%=8,7- 10% (cm?3).

OmnpenenuMm napuuagbHOE JaBIEHHE JTUOKCHIA yriepoia B BO3AyXe. 3HAUEHHs 00bEeMHBIX
KOHIEHTpaLUil IpUMeECel MPH BOAATCS OOBIYHO B IIEPECUETE HA CYXOH BO3AYX; IIPU OMPEAEIECHUN
NapLUaJIbHOIO AABJICHUS B PEasIbHBIX YCIOBUX CIEIyeT YUUThIBATh MapluaibHOE JaBlIeHUE apoB
BOJBI, KOTOpBIE BCerga MPUCYTCTBYIOT B aTMocdepHoM Bo3ayxe. [lostomy pexomenayercs

IMMOJIb30BATHCS CIICAYIOIIHUM YPABHCHUCM!



P = (Psos0 - Psoow)C""/100,

rne P - mapuuansHoe maBienue mpumecH, klla; Pgoso - atMmocdeproe naBinenne, Klla; Pgoow -
naBjeHue napos Boabl, klla; C'" koHneHTpanus npumecu, % (006.); 100-koapduument nepesona %
(00.) B mom.

OpHako, TOCKOJNIBKY B YCIIOBHSIX 3aJadd OTCYTCTBYIOT JaHHBIC O MapIUajJIbHOM JIaBJICHHHU
MapoB BOJABI B BO3AYXE, IPOBEACM YIPOIICHHBIA pacyer:

P = Ps00 C" 1100;

P=101,3-3,4- 10%/100 = 3,46 107 (xI1a) = 35 (I1a).

KommuecTBo MoJel JUOKCHAA yriieposia B JIMTPE BO3AyXa OMPENEIUM IO YPaBHEHUIO (CM.
[Tpumep 1.1):

Coy = PI(RT),

rae C - KOHLEHTpalus JUOKCUIa yriepoaa, MOJIb/T;

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

KonnuectBo Mr Anokcuaa yriepoaa B KyOM4eCKOM METpeE BO3AyXa COCTABUT:

C'sy = Coy M- 10% tne M - monspuas macca CO2, 1/MOJIb;

'=1,48-10°-44-10% = 650 (mr/m3).

OTBeT: KOHIIEHTpalUs JUOKCHA yriepoaa B Bosayxe coctaBuT: 0,034% (06.); 8,7 10% cm
3, 1,5 - 10 mons/ir; 650 Mr/m3; mapuuansHOE TaBIEHUE TUOKCH A yriepoaa pasHo 35 Ila.

IMpumep 5. CrnexyeT oM 0XKHUJIATh BBHIMAJCHUE POCHI JICTHUM BEUYEPOM, €CIIM TeMIIepaTypa

camsunack ¢ 30°C B12 9 gus 1o 15°C? B mongens OTHOCUTENbHAS BIAKHOCTh BO3yXa COCTABUIIA ¢

= 40%.

Pemenue. I[JISI peuicHuA 3aga4u H€06XOI[I/IMO BOCIIOJIb30BATLCA CIIPABOYHBIMU NJAHHBIMU O

BIIAYKHOCTH BO31yXa. PABHOBECHOE NapLMaIbHOE JABJIECHUE IIAPOB BOJKI B BO3IyX€E PaBHO:
npu 30°C Py = 0,04187 atm;
npu 15°C  Pue=0,01683 atm.

Omnpeenum NapuuaibHOE JaBjIeHHE HapPOB BObI B TIOJIIEHb:

P(30°C) = P(30°C)abc: ¢;

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

CpaBHHM II0Jy4EHHOE 3HAYEHHE C PABHOBECHBIM INApIUAIbHBIM JABICHHEM MAPOB BOIbI
pu 15°C:

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

Creq10BaTebHO, Taphl BOIbI KOHIECHCHPOBATLCA He OYIyT, poca He 00pasyeTcs.

OtBerT: BbINAJEHUS POCHI HE POU3OUET.



Ipumep 6. Macca armocdeps! onenuBaercs Bemunnoi 5 . 10%° . Onpenenure konmuyecTso
KHciopora B armocdepe B K- B JIONYIIEHUH, YTO aTMocdepa COCTOMT TOJIBKO M3 TaKHX
«KBA3UIIOCTOSHHBIX» KOMIIOHEHTOB, KaK a30T, KHCIOPOI M aproH, a uX oObeMHas KOHIIEHTpaIlUs
COOTBETCTBYET 3HAYCHHSM, XapaKTEPHBIM JIJIsl TPU3EMHOTO CJIosi aTMocdephl (cM. Tadur. 1.1).

Pemenue. Jlns pemieHus 3ajaud Ha IMEpPBOM dSTame HEOOXOAMMO OINPEACTUTh CPEIHIOI0
MOJISIPHYIO Maccy CMECH ra3oB, T. €. CPEIHIOI MOJISIPHYIO Maccy BO3ayXxa Moso:

Msoso = Masom * Oaszom + Miuen * @ xuen + Mape O ape,

e Mausom, Miuen I Mup. - MOISIpHAst Macca a30Ta, KMCIOPOJAa aproHa COOTBETCTBEHHO; Qasor
O xuen U O gpr - OOBEMHBIE JJOJTM OTBETCTBYIOIIMX KOMIIOHEHTOB cMecH B Bo3ayxe (cm. tabi. 1.1);

Moo =28,01 - 0,7810 + 32,00 - 0,2095 + 39 - 0,0095 = 28,96 (1/mo1B)

3Has o0mryro maccy atMocdepsl Q (T) U CpeAHIOI0 MOJISIPHYIO Maccy BO3ayXa Mgoso (T/MOJB),
oIpesiennM 0011ee KOJIMUECTBO YCIOBHBIX MoJieil Bo3nyxa B atMochepe Nyoso:

Neoso = Q/Mm3();

Ngoso = 5- 10%° - 108/28,96 = 1,7- 1020 (moib),

e 108 - koo duienT nepeBona TOHH B rPaMMBIL.

[TockonbKy MOJIbHBIE U O0BbEMHBIE JIOJIM Ta30B B CMECH PaBHBI MEXKY COOOM, MOXKHO HANTH
KOJIMYECTBO MOJIEH KHCIIopoaa B arMocgepe:

Niuer = Neoso * Ouer = 1,7-10%0-0,2095 = 3,6-10%° (monn).

Teneps jerko HANTH Maccy KUCIOpoaa B aTMocdepe:

Quuer = Nuwer * Myuen = 3,6°101%-32 = 11,5-10%° (1) = 12107 (kr).

OtBeT: Macca kucnopona B atmocepe pasua 12 - 1017 k.

Ouenounoe cpeocmeo Ne 5 — Tecm

TECT mno teme «ATmocdepa»
1. BeprukanbHble IepeMenIeHHs BO3IyXa XapaKTEePHBI:
a) ctparochepe
0) me3ochepe
B) Tporochepe
r) 3K30chepe
1) nonochepe
OT0 cBsA3aHO C ?
2. BwibepuTe ps, OTpaXKaOUIH COCTaB MEPBUIHON aTMOC]EpHI:
a)CO ;CH;CI;H;O;HS
6) CO;N;HO;HCI;H;CH



B)N;F;Ar ;O ;H;CO;
r)CH ;0;CO ;HF; He ;CH

3. YcTaHOBUTE COOTBETCTBUE

cy1oit atMocdepbl TeMIepaTypa caos
1.crparochepa A. 0°C -110°C
2.2x30¢(hepa b. 0°C +1500°C
3.tponocgepa B. -74°C +10°C

4 me3ochepa I. +1500°C +2000 °C

5.Tepmocdepa H. -92°C +50°C
4. BpICOKHE CKOPOCTH JBMKEHUSI YACTHUI Ta3a HOHOC(EPHI 00YCIOBIEHBI ?
5. KpyroBopot Bobl IPOUCXOAUT B aTMOCHEPHOM ciioe ?
6. TloBeiieHNE TEMITEpaTYpHl B CTpaToc(hepe 00yCIOBICHO ?

7. YCTaHOBUTE COOTBETCTBUE:

aTMOC(EepHBIN CIIon BBICOTA CJIOS (KM.)
1.5k30chepa Ao 18
2.me30chepa b 1o 40
3.Tponocdepa B o 80

4. repmocepa I' o 800
5.ctpaTocdepa I 1o 2000

8. T'opu3oHTaJBHBII IEPEHOC BO3/AyXa B Tportocdepe MPOUCXOIUT B HAITpaBICHUH 7
9. MakcuMaJbHOE collepKaHHe 030Ha COCPEAOTOYEHO Ha BBICOTE ?
10. DneKTponpoBOIHOCTRIO 001anaeT chepa ?
11. I'naBHY!O poJib B SKpaHUPOBAHUHU 3€MHOT'O U3JIyUSHHS UTPAIOT BellecTa ? ?
12. OcunoBHas macca CO Ha cyie o0pa3oBajach 3a CUET:
a) BYJIKAHUYECKOH JIEATEILHOCTH
0) aHTPOMOTEHHOM JACATEIBHOCTH
B) MUKPOOHOJIOTHYECKOT'0 pa3I0kKeHUsI OPraHUYeCKOro BeIecTBa
I') cJ1a00i peaKIIMOHHOW CIIOCOOHOCTH MOJICKYJIBI.

TECT no meme «3azpaznenue ammocghepor»

1. 3arpsizHeHmEe aTMOC(EPHI IPU CTOPAHUH TOTIJIMBA HE 3aBHUCHT OT:
a) TUIa TOIUIMBA

0) MecTa 100OBIYM TOTUIMBA



B) TEMIIEPATYpPbl IJIAMEHU

I') SHTAJIBIHS TOPEHHUS OCHOBHBIX KOMIIOHEHTOB TOILJINBA
2. 3arpsi3HeHHE BO3/lyXa OT a/TpaHCIIOpTa He 3aBUCHUT OT:

a) o01Iero 4rcia ManmH

0) MJIOTHOCTH MalINH

B) CKOIUICHHS] MallIMH

r) pabOThI ABUTATENS HA XOJIOCTOM XOIYy
3. DTaJIOHOM IIpU OIIEHKE OKTaHOBOT'O YHCJIA SBJISETCH. . .
4. ®OTOXUMUYECKUN CMOT — 3TO IPOAYKT B3aUMOJEHCTBHUS ....C....7
5. Cynbuanas cepa BXOJUT B COCTAB:

a) IPEeBECUHBI

0) yrus

B) HE(pTH

T') CJIaHIIEB
6. KonnuecTBO BBIXJIONHBIX ['a30B HE 3aBUCHT OT:

a) pexxrMa paboThl IBUTaTes

0) cooTHomIeHus ¥YB : Bo3ayx

B) SHTPOIIUU MPOLIECCa TOPEHUS] TOIINBA

I') XapaKTepa BOXKJIEHUS
7. DTaJIOHOM IPU OIIEHKE I1€TaHOBOT'0 YUCJIa SBISETCS?
8. Haubonbeume BoiOpocsl B atMochepy (SO)x ocymiecTBiser:
a) yepHasi MeTaJuTyprus
0) aBTOTpaHCHIOPT
B) LIBETHAsI METAJLTYprust
I') TOIJIMBHAS IIPOMBILLIIIEHHOCTD
9. 3arpsi3HeHHs CBA3aHHBIE C OKCHUJIOM 3JIEMEHTA .7. MOT'YT ObITh TOIUNIMBHBIMHU U aTMOC(EPHBIMH.
10. "T'oprounmM" miis oOpazoBaHust HOTOXUMHUYECKOI'O CMOTa SIBJISICTCS ...
11. ITocnegoBarensHOCTh paboyero nukia JIBC

a) oKaTue

0) BBIXJIOM

B) pabounii xon

I') BCaCchbIBaHHE

12. MuHUMAaIBHBINA TTEPUOJT BRIBEICHHSI U3 aTMOC(HEPhl UMEET Ta3:



a) CH4
0) NH3
B) CO2
r) H2S
13. OxTaHoOBOE 4nCiI0 OCH3MHA HE MOBBIIIAETCS B PE3yJIbTaTe:
a) KaTaJTMTHYECKOro KPEeKUHTa
0) moymmMMepu3aIy ra3000pa3Heix YB
B) MeperoHku He(TH
r) pudopMuHra HEYTEMPOTYKTOB
14. A30T ipu CropaHuy TOIINBA:
a) y4acTBYET B pPEaKI[MU TOpEHUs
0) BIMsIET HA KOHEYHYIO SHEPIUI0 peaKuu
B) BIIMSICT HAa TEMIIEpaTypy ILUIAMEHU
15. Jnst onHoBpemennoro cHmkenus Beiopocos CO, VB, (NO)x HeoOxoamumo:
a) MOBBICUTH TEMIIEPATYPy BHIXIIONA
0) MOHU3UTH CTENEHb CHKATHS
B) UCIIOJIb30BaTh COOTHOIICHHUE BO3AYX : TOITUBO (15:1)
T') MOHU3UTh TEMIIEPATYPY BBIXJIONA
16. JleToHaMIO TOPIOYETO BHI3bIBAET HAJTMYHUE B CMECH:
a) CIUPTOB
0) THIPOTIEPOKCHIOB
B) aJIbJIETU]IOB
') KUCJIOT
17. TonnuBHAs 3071a MPECTaBICHA ... C TPUMECHIO. ..
18. DtunoBas :KUAKOCTb 3TO CMECH ... U ...

19. KonruecTBO OKCUIOB 3JIEMEHTA ... OMPEAENIeTCS CIocO00M CXKUTaHUS TOILIMBA U
TEeMIIEpaTyphl MIAMEHH.

20. JIpurarens BHyTpeHHero cropanus (IBC) mpeobpasyer
a) KUHETUYECKYIO SHEPrui0 B MOTCHIUAIBHYIO
0) MEXaHUYECKYIO B XUMUYECKYIO
B) TEIJIOBYIO DHEPTUIO0 B MEXAHUUECKYIO
I') XAMUYECKYIO B CBETOBYIO.

TECT no meme «l'uopocghepa»



1. KonneHcupoBaHHOE COCTOSIHUE BOJIbI HAa 3eMJI€ 00YCIIOBIIEHO:
a) aHOMaNbHOCTBIO Tiun, U Tsaviep.
0) aHOMaJIbHOCTBIO YJIEIbHOM TEMIOEMKOCTH.
B) BBICOKOM YJ€IHbHON TEIUIOTON Mapoo0pa3oBaHuUs.
I') BBICOKOH yJI€TTbHOM TEIUIOTOM MJIaBJIeHHUS.
2. Bonoémsl B 1eTHEE BpeMsi HE MEePEChIXaroT Oiaromapsi:
a) BBICOKOH T un,
0) BBICOKOH yNIeTbHON TEIIOTe MapoodpazoBaHusl.
B) aHOMAJIbHOW y/1€IbHON TEMIOEMKOCTH.
I') INIOTHOCTHOM aHOMAaJIUH.
3. Bona - ruraHTckuii njaHeTapHbINA TEPMOPEryIsTop Onaroaaps:
a) BBICOKOM t° MHEpTHOCTH.
6) BHICOKOU Ty, U T savep.
B) BBICOKOM YZ€IbHOW TENJIOTE IJIaBJICHUS,
I') BBICOKOH yJIEIbHOHN TEIIOTe NapooOpa3oBaHUsI.
4. IlTOoTHOCTH BOJIBI IOHMUIKAETCA IIPU HATPEBAHUU:
a) ot 4°C no 100°C
6) 0°C no 4°C
B) 0°C no 100°C
r) ot 0°C o 20°C

5. BeICOKast IIOTHOCTH BOABI B CPABHEHUU CO JIHIOM OOBSICHSICTCS HATMYUEM B KPHCTAIIIYECKON
peLIETKe. . ..

6. Y ienpHas Tenjaota napoodpa3oBaHMs BOJbl COCTABIISET:
a) 539 kan. 0) 80 kau.
B) 280 kau. r) 350 kaun.
7. KpyroBopoT BOZibI B IPUPOJIE BbI3BAH:
a) KOHJIeH caluen
0) ucrmapeHueM
B) ICMCTBUEM COJIHEUHOM 3HEPIrUu U CUJI TSHKECTH.
I') TUApaTalliy U IeruapaTaleil MUHepaioB
8. OOmwmit o0beM THUAPOCHEPHl COCTABISET
9. OOMeH peyHBIX BOJ B CPAaBHEHHH C aTMOC(HEPHBIM OCYIIECTBIISETCS:
a) ObIcTpee, 0) MeIeHHEee, B) C TAKOH K€ CKOPOCTHIO.

10. Hanuuue cynb¢aToB B OKEaHHUECKOH BOJIe 00YCIOBIEHO:



a) pa3pylLIeHUEM F'OPHBIX OPO/,
0) KUCJIBIMU JOXKISIMH,
B) MOSIBJICHUEM [IUAHOOAKTEPUH.
11. Cepa Murpupyer B CO4ETaHUU 3JIEMEHTOM:
a) Na, 6) Mg, B) Ca
12. Bognas murpanus Fe 2* mporekaer npu pH:

a)5.5; 0)2.5; B)10.5

13. CnaboMuHepaTu30BaHHBIEC BOABI CO/IEPXKAT: a) ceoboansIit Oz, 6) MEpTBLIi
OpraHu4yecKuil ocTaTok, B) SO4

14. Kucnpie BOJIBI BCTpEUaroTCs B 00JI0TaX:
a) cTenei, 0) MyCThIHb, B) TAWTH.

15. lemouHo3eMeNbHEIE 3JIEMEHTEI CJIa0O0MOIBUIKHEI B!
a) KUCIBIX BO/IaX, 0) MIEJOYHBIX BOJAX, B) HEUTPATHHBIX BOAX.

16. Ucrounnkom O2 B Bogax, 6orateix HoS ssisgerca: CeH1206 + ?7--- HoS + 2+ 2 +?
DTOT TUI BOCCTAHOBUTEIBHON CPEbl XapaKTEPEH JJISL:
a) 60J0T TalrH, 0) COJNIEHBIX 03€P, B) MOBEPXHOCTHOTO CIJIOS TPUPOIHBIX BOJI.

17. Fe** murpupyer B pacTBopax:

a) KHCITbIX, 0) HEUTPATbHBIX, B) IIETOYHBIX.

TECT no teme «I"'opHble mopoabi»

1.ITporiecc HaKperIeH s MEXaHMYECKUX OCAIIKOB:

a) COMPOBOXKaeTcsi 00pa30BaHNEM HOBBIX MUHEPAJIOB

0) He conpoBOXKIAETCSl 00pPA30BAaHHEM HOBBIX MUHEPAJIOB

B) 3aBUCHUT OT TUIIA TOPO/IbI

2.AHTUAPUTHI BCTPEYAIOTCS TOJIBKO B:

a) MeTaMmop(uuecKux; 0) MarMaTHYECKUX; B) 0CA0YHBIX MOPOIAX.
3.Kuakoe cocTosiHIE BHEIIHETO Spa OOBACHIETCS TEM, YTO:

a) CKOPOCTb ITPO/IOJIbHBIX BOJIH MaJaeT

0) CKOPOCTb MONEPEYHbIX BOJIH BO3PACTAET

B) CKOPOCTb CEIICMUUECKHMX BOJIH HE U3MEHSETCS.

4. YcTaHOBUTE COOTBETCTBUE:

XapakTepucTuKu 3eMiu Pazmepsl

a) Paguyc 3emm . 1.1,083x10%



0) ooveM 3emin 2.5,976x10"
B) Macca 3emin 3.6371,032
I') CpeIHsst IUIOTHOCTD 3eMIIH 4, 245x10%
5.5,52
5. K mopojiam 3K30r€HHOro MPOUCXOXKICHHSI HE OTHOCSTCS:
a)I0JIOMUT; 0) THIIC; B) AUOPUT; T') KAPHAJUIHT.
6.CuibBUH 00pa3yeTcsi B pe3yJbTare:
a) ocakIeHus; 0) HAKOIJICHHUS OPraHWYECKUX OCTATKOB; B) KPUCTAJTH3ALIUH.

7. PyHble MECTOPOXKIEHUS MarMaTH4ECKOr 0 TPOUCXOXKIEHHS BCTPEYAIOTCS: )KUCIIBIX, O)
yIbTPAOCHOBHBIX, B) CPEJHUX, I') LIEJIOUHBIX I0POJax.

8.YcraHoBHTE COOTBETCTBHE:

['myOuna, kM Oo6omnouka

a) 2900-4900 1. kopa

6)470-2900 2. HYDKHSISI MAHTHUS

B) 0-70 3. BHYTpEHHEE s/IpO
r) 5100-6370 4. BEpXHSisl MAaHTHUS
o) 70-500 5. BHEIIHEE S1IpO

9.ITpeBpalnieHne TMMOHUTA B TEMAaTUT TPOUCXOUT B PE3YJIbTATE:
a)[IePEKPHCTAIUTA3AINH, 0) PaCIUTIONIMBAHMSL, B) 00€3BOXKHBAHHUSL.

10.ITn0THOCTB TOPOI B Py KUCITBIE-CPEAHIE-OCHOBHBIS-YIbTPAOCHOBHBIE!

a) u3MeHserTcs, 0) Bo3pacraer, B) yObIBaeT.

11 K uHTpYy3UBHBIM IOPOJaM HE OTHOCHUTCS: a)IPaHUT, O)CUEHHT, B) TaO0po, T') 1radas.

12. YcraHoBUTE COOTBETCTBUE:

Ilopoma Crpykrypa

a) TpaHuT 1 HemomHOKpUCTAIITYeCKast
0) ymmaput 2.amopduas

B) oOcuauaH 3 .ONHOKpHUCTAILTMYECKAsT

4.cTexioBaras
13. KaycToOnomTsl 00pa3yroTcs B pe3yJIbTare:
a) OCaXKJIeHUsI, 0) KpHCTAUTM3AIMH, B) HAKOTJICHHS OPraHMIECKUX OCTATKOB.
14. K yibTpaoCHOBHBIM TIOPOaM OTHOCSITCS: a)TpaHUT, 0) 6a3ajbT, B) rab0po, B) yHHUT.
15. YcraHoBuTE COOTBETCTBHE:
Twrr 3eMHOl KOpBI MormmocTs cnost

a) TUIAThOPMEHHBII 1. 1033 km



0) ropHbIit 2.10km
B) OKCAHUYECKHUI 3.40 km
16. Kucnpie mopozb! Ooratsr:

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

17. K nopoaam 3HI0reHHOr 0 POUCXOXKAEHHS HE OTHOCSIT:
a)IyHUT; 0) TAIINT; B) CHEHUT; T) IETMATHT.

18. YcTaHoBUTE COOTBETCTBUE:

HazBanune moponpL. Twun mopoxpL

a) TaJibka 1. MarmaTiuecKas

0) THEIChI 2. THEBMATOJIMTOBAS
B) 0azaJibT 3.ocagoyHas

4. meramopdudeckas
19. K 3¢dy3uBHBIM 110pOAAaM OTHOCSITCS:
a) 6azaJbT, 0) AMOPHUT, B) IyHHT, T') IEPHIOTHT.

20. YcraHOBUTE COOTBETCTBHUE:

Tur mopomp! conepxanue SiO2

a) OCHOBHasI 1.55%

0) kucmas 2.45%

B) Cpe/IHSIS 3. 45-55%

T') yABTPAOCHOBHAS 4. 65%
5. 55-65%

21. YcTraHOBUTE COOTBETCTBUE:

Tun noposs Hazanue nopompl
a) 00JIOMOYHBIE 1 mopup

0) rIMHUCTbIE 2 aneBpUT

B) XEMOT'CHHBIE 3. Topd

T') OpraHOreHHbIE 4. riMHa MopeHast

TECT 1o Teme «MuHepaibD

1 .Munepai pactBopsiercs B BOJE:

a) arnaTHT, 0) KAPHAJUIUT, B) CUJIEPUT, T') aHTUAPHUT.
2 IIpoucxoxieHue Cyib(puiIoB:

a) meramopduueckoe, 0) THAPOTEPMATHLHOE, B)THEBMATOIUTOBOE, T')0CaJOUHOE.



3. Xapakrtep BaumozericTBust Marae3uta ¢ xonoaHou 10%-upni HCI:

a) HEe B3aUMOJICHCTBYET, 0) OYPHBIiA, B) C1a0BbIi, I') OCTABJISACT JKEITOE MSTHO.
4 BecbMma COBEpIIIEHHYIO CITAWHOCTh UMEET MUHEPAJI- ?
5. ITpoucxoxaeHne XJI0pu/I0B:

a) TUIpOTepMalibHOE, 0) MarMaTU4IeCKoe, B) 0CAI0YHOE, T) THEBMATOIMTOBOE.

6. XMMUYECKHI COCTaB MUHEPAJIOB BhIpaXkaeTcst GopMyJoif: a) rumc-?, 0) aHruapur ?, B) 6aput-?.
I'uapoTrepmanbHOE MTPOMCXOKICHNE UMEET MUHEPA

7.BecbMa HECOBEPIICHHYIO CIAHOCTh UMEET MUHEPAII-?

8.IIpoucxoxneHre CUIMKaTOB:
a) K30re€HHOE, 0)3K30-1 YHJIOTEHHOE, B)IH/IOT€HHOE.
9.Cnenuguyeckue cBONCTBA UMEIOT MUHEPAJIBI:

a) 3amax ¥OoKEHOM KOCTH -7
0) MAarHUTHOCTH -?
B) JINCTOYKU THOKHUE, YIIpyrue-?

I') 3aI1ax YeCHOKa-?

1) TBOMHOE JTydeTpesiOMIICHIE-?

10.YcTaHOBUTE COOTBETCTBUE:

Hazsanue munepana L[Ber uepThl Ha OMCKBUTE

A. Kaccutepur 1. KpacHas

b. Manaxut 2. Uépnas

B. KunoBapsp 3. benas

I'. [Iupomo3ut 4. Xeénras

. 'ematut 5. 3enénas

E. Peanbrap 6. He ocTtaBnser uepTsl

K. Onan 7. BumHeBo-KpacHasi
8. Cepas

11 .Ycra"HoBUTE COOTBETCTBHE:

Ha3sBanne munepana breck

A. Tluput 1. AmvasHbIit

b. Cdanepur 2. lllenxoBUCTBII
B. KBapi (Ha rpassix) 3. Meranmmyeckuit

I'. AcOect 4. BockoBoOit



JI. Oman 5. CTEeKIISHHBINA.

12.YcTaHOBUTE COOTBETCTBUE:

CrpyKTypa CHIIMKATOB: Ha3zpanue munepana
A. Ilenoueynas 1 I'panar
b. Konbrieas 2. Jlenuniomenan
B. OctpoBHas 3. bepunn
I'. KapkacHast 4. CeprieHTUH
M. Cnoucras 5. Oprowias
6. bpeiinepur

13.YcranoBuTe MoCaea0BaTENLHOCTD CTAIUI SHOT€HHOTO 00pa30BaHMsI MUHEPAJIOB: a)
MHEBMATOIMTOBAs, 0) MarMaTU4eckas, B) OCaJJO4Has, T') THAPOTEpMAIIbHAS.

14.Y cTaHoBHTE MOCIIENOBATEIHHOCTh TBEPIOCTH MUHEPAIOB IKaibl Mooca ot 1 1o 10: a) anaturt, 0)
KOpPYHJI, B) TUIIC, T') KaJIbLIUT, /1) OPTOKJIa3, €) TajbK, k) (IH0OpHUT,

3) KBapil, 1) TOMAa3, K) ajiMas.

15. MuHepasibl, IMEIOIIHEe XUMHYECKAN COCTaB, Ha3biBaroTCs: a) Fe Os3-?, 6) MnO2-?, B) A1,03-?,
r) SIO -? MeTasnmyeckuii 01eck UMeeT MUHEpa-?

16. CoctaB MIHEpaJIOB BhIpaKaeTcs: POpMyIIoN:

a) mUpHT-?, 0) TAICHUT-?, B) XaIbKOITHPHUT-?, T) MApPKa3uT-?, 1) KKHOBaph-?. HeMerammyeckuit
Oyeck UMeeT MUHEpa-?.

17. Anebactp siBiIsieTCsS pa3HOBHIHOCTHIO MUHEpana-? AparoHUT SBJISETCS Pa3HOBHAHOCTHIO MUHEpaa-
? XamnmemoH sBISETCS pPa3HOBHIHOCTBIO MuHepayia-? MapkasuT SBISETCS PasHOBHUIHOCTBIO
MHHepaa-?

18. AMopdHBIT KpeMHE3EM HA3BIBAIOT-?

19. Cuimmkarens-310...7
20. KaomH-3TO TPOAYKT BbIBETpUBaHHMS MuHepana-? CeprneHTHH-3TO TPOAYKT BBIBETPHUBAHUS
MHUHepaJia-?

21. ®opMyIbl CUIIMKATOB B BUJIE€ OKCHJIOB BBITJISIAT:
Kaomu H4A1 ZSi 209-?
Cmona H4K>A16Sig024-?
Acbecr CaMgsSisO12 - ?

TECT no Teme «SlnepHble npeBpameHus»

1. Vkaxkute npupoy U3ITy4eHH A, COTJIACHO €ro TUMA:
a) ansda - ? T') CIIOHTAHHBIH - ?

6) ramma - ? mp-?



B) € - 3axBar - ? e)p*-?
2. DHeprusi, 0cBOOOKIAIOIIAsCS IpU siepHoi peakimu °H +2H — H+°H
TIpU CIIETYIONMX Maccax atomoB u3oronoB (*H =1,00783 a.em.;

2H=2,01410 a.em.; *H=3,01605 a.c.m.) paBHa:

a) 149 1021k 8) 4,04 MsB
6)23.5 Kl 1200 M5B

3. BeTaBbTe MpOMyILEHHbIE HOMEPa U MACCOBBIE YHCTIA:
a)¥C — N+B+? B)’Bi — 20Po+%+v
0)'Be+? —Li + v DN — C+ e+v

4. Tlepuon nonypacnana usororna 2°Pb pasen 19,7 rona. 1/10 ero ncxoaHOH Macchl
OCTaHETCs CITYCTSI
a) 10385 ner; B) 65,5 rer:

0) 9,8 rer; r) 197 ner.

5. B pesynbTare IByX [3- pacnasoB U TpEX o, - pacnauos suep  2>°U 06pasyercs spo
W30TOIA. . .

6. 3anuImTe HEAOCTAIOIIME 0003HAYEHHS B SIIEPHBIX PEAKIIMSIX:
a)®Mn+H — SFe+? B)7Al+n — g+?+7?

0) ®Mg +? — ?Na+“He+? r) ®Bi+ o — 2At+?

7. B npuposHoM xiiope cozepsxutes 75,77% msorona *Cl u 24,23% n3zorona 3'Cl.
Cpemusist otHOCUTeNBHAs Macca Cl paBHa. . .(puBeITE PacUETh).

8. YcraHosute THI B-pacnaia:
aln —»p+2+2 B)p +% — ?2+7?

0)lp— n+2+?

9. Iepuon nonypacnaza usorona Rb pasen 86,2 mus. 4r.310r0 M30TONA
MPOPEArupoBaJIK CO B3PHIBOM C M30BITKOM BOjibL [leprios monypacnana Rb B
00pa30BaBIIEMCS COSIIMHEHUH PABEH. . .

10. MI30TOI 11EPBOro U3 TPAHCYPaHOBBIX A71eMeHTOB 22N 6611 omyden 1940 roxy B
pe3y/bTaTe SIEPHBIX PEAKIINIA:
238U+2H—>239U+?+?
239u_) 239Np+?+?

11. OtHOCHTENBbHAS AaTOMHAsI Macca MPUPOIHOro Tayums paBHa 204,38.

M3oTomHBI cocTaB Tasums cootBercTBeHHO 2Tl u 25Tl papen

28T]2 2572



12. armmmmTe HEMOCTAIONIE 0003HAYEHHUS B STICPHBIX PEAKIIMSX:
a)lp+tlp— M+2+? B) 8B —®Be+?+7?
6) 21 +p—2+? r)'Be+? —»%B+?
13. PaymoaxtiBHbIe npeBpamenus aaep 22U B sapa 2®Pb conpoBoskaaercs unciom?

0. - ¥ 9rcnioM ? B pacrnaos.

Ouenounoe cpeocmeo Ne 6- Hnousuodyanvnoe 3adanue

3az1a'm AJIA CAMOCTOATEJIBHOT0 PCHICHUSA 110 TEME:

«Cocras u cTpoenne armocgepbn»

IIpumep 1. Bo CKONBKO pa3 KOJMYECTBO MOJEKYN KHCJIOpOAAa B KyOMYECKOM CaHTHMETpE BO3ayXa Ha
BBICOTE BepiuHbl DIbOpyc (5621M Hal ypoBHEM MOps) MEHBIIIE, YeM CpeJHee 3HaueHUE Y MOBEPXHOCTH

3emunt (Ha ypoBHE MOpS1) IPH HOPMAJILHOM aTMOC(EPHOM JTaBJICHUN?

IIpumep 2. Ompenenute cpeaHee Bpemsl NMpeObIBAHUS HAapoB BOABI B aTMocepe, €ciad IO OIEHKaM
cremmanucToB B arMocepe Haxomures 12900 km® Bozpl, a HA TTOBEPXHOCTH CYIIM M OKEAHA BHITIANACT B

BHJIE aTMOC(EPHBIX OCAJIKOB B cpeHeM 577 10 M2 BotBI B TOI.

Ipumep 3. KommuecTBO MeTaHa, IMOCTYHAIOMIETO €XETOMHO C IOBEPXHOCTH 3emMim B arMmocdepy,
cocrasisier 550 myH 1. CpeHee copep)kaHue MeTaHa B cjioe aTMocdepbl, Ha KOTopblil mpuxoautcs 90% ee
maccel, coctapisier 1,7 mma. Onpejenure BpeMsi MpeObIBaHMSA METaHA B 3TOM CJOe aTMOC(hepbl, ecru

MPHUHSTh, YTO B PYTHX YACTIX aTMOC(HEPhl OH OTCYTCTBYET.

Ilpumep 4. Onpenenure cpelIHEKBAAPATUUHYIO CKOPOCTH ABHMIKEHMS MOJIEKYJ a30Ta B MPU3EMHOM CIIOE

BO3/TyXa.

Ipumep 5. CpennexBagpaTuyHas CKOPOCTh JBM)KEHHS dacTurl Ha BbicoTe 500 KM COOTBETCTBYET
temneparype 1473 K. Onpenemurte, cMoryT Ju MNOKMHYTh atMocepy 3emMiM aTOMBI BOIOpOAA,

JIBUTAIOIIMECS HA 3TOU BBICOTE CO CPEAHEKBAIPATUUHON CKOPOCTHIO?

IMpumep 6. OneHUTh, CKOINBKO TOHH BOJIOPOJIa €KETOJHO IMOKHIAeT atMocdepy 3emMim ¥ yXOIUT B
KOCMUYECKOE MPOCTPaHCTBO, eciu Ha BbicoTe 500 KM HMHTEHCHBHOCTH 3TOr0 IMpollecca paBHa 3 - 108

aToMoB/(cM 2-¢)



3agaum 1JIA CAMOCTOSITEJILHOTO pelieHus1 o TeMe: «OCHOBHbIEC OMOTre0XUMHYECKHE IUKJIbI
XHMHUY€eCKHUX 3JIeMEHTOB)»

B rom uenoBek ymoTpeOiseT B MMINY IMOBApEHHYIO cOlb Maccoil 7 kr. Kakoe komuuecTBO
XJIOPH/Ia HAaTPHs COCTABJISIET 3Ty Maccy?

OnuBKOBOE Macio OONagaeT IEHHbIMH CBOWCTBaMHU: B HeM od4eHb Bbicokoe (70 - 87 %)
cozlepKaHHe HEHACHIIIICHHON O0JIEGMHOBOM KHUCJIOTHI (B OTIMYHKE OT MOACOIHEYHOIro Macia, Iie ee
coziepkanue B 2-2,6pa3a MeHble). CKOJIbKO MOJIEH OJIEMHOBOW KHCIOTHI MOXKET COAEpKaThCs B
1 kr onuBKOBOrO Macna?

DneMeHT MarHuii BXOIUT B COCTaB BCEX KUBBIX OpraHu3MoB. Ecnu macca yenoBeka coCTaBIIseT
60 kr, To 25 T U3 HUX — 3TO ANeMeHT MarHuil. Kakoe koianuecTBO BelecTBa MarHus COCTaBIISIET
Mmaccy 25 r?

B Tene yenoBeka conepxxkutcs aneMeHT pochop maccoil npumepHo 1,5 kr: B kocTsix maccoit 1,4
Kr, B Mbimmax - 130r, B HepBHOM TkaHu Maccod 12 r. Kakoe xomuuectBo BemectBa docdopa
COCTaBJIAIIOT MACCHI, COIEPXKAIUECS B PA3INYHBIX TKAHAX YeJIOBeKa?

CyrouyHasi mOTpeOHOCTh OpraHu3Ma B KalbIMM B BuAe KapOoHaTa kajbuusi CaC03 cocTaBiser
1,2r. Beraucnure koim4uecTBo He0OXOMUMOro KapOoHaTa KaJlbIIHsl.

MaccoBas 101 IIMHKA BXOJSIIErO B COCTaB sijia KoOpwI (LIeHHEHIIee ekapcTBo), paBHa 0,5%.
CKOJIBKO aTOMOB ITMHKA MOTpedyeTcs koope 11 mpou3BoacTBa 1 karum (30Mr) cBoero sa?

B xenyo4HOM COKe 4elloBEKa MaccoBasi 0JIsI COJSTHOM KUCIOTHI B cpeaHeM cocrtasiseT 0,5%.
CkoJibKO MOJIEH COJISIHOM KHMCIIOTHI TOCTYMAeT B XKENYAO0K 3a IO/l, €CIIU B CYyTKU BbIpadaThIBaeTCs
1,5 xr xxemyno4Horo coxa?

Kakyro Maccy BOABI MOTYYUT Balll OPraHU3M, €CIM BbI BBIMWIM €€ CyTO4Hylo HOopmy — 138,9
MOJIB?

J’KuBOTHBIE 3aCyNIIMBBIX CTPaH HCIOJB3YIOT METa0OIMUYECKYI0 BOIY, KOTopas oOpasyercs mpu
OMOXMMHYECKUX peakiusix B opranm3me. M3 xupa maccoit 100r. oOpasyercs moOOYHO BoIa
KOJIMYECTBOM BellecTBa 6 Moib. PaccunTaiiTe Maccy Boabl, oOpasyroiencs U3 xKupa.

Bopcunky TOHKOTO KMIIIEYHHKA YesioBeKa 3a 1 yac MOryT BcocaTh 2 7 BoAbl. CKOJIBKO MOJIEKYI
BOJIBI MOJKET BCOCATh OIHA BOPCUHKA 32 | MUH, €CJIM B TOHKOM KHIIIEYHUKE COAEPKUTCS OKOJIO 1
MJTH. BOPCHHOK?

Byzer n BpeHa 1S 310pOBbs MUThEBast BOIA, ECIIU B Hell 0OHAPYKEHO:

a) 3,3 * 10® monn/n nonos xenesa (11);

0) 1,7 * 107" mons/n nonos muxens (11);

B) 1,9 * 10"mMoss/n nonos xpoma (111)?

CanMTapHbBIE HOPMBI JIOITYCKAIOT IPUCYTCTBHE B MUTHEBOI Bome MOHOB xkene3a (1) B konuuecTe
0,2 r/m® mopmer; nonos Hukens (II) — 0,1 r/m3, nonos xpoma (111) — 0,05 r/m3,

CKoJIbKO aTOMOB eJle3a CONEP)KUTCA B TeMOIIOOMHE KPOBU CPEIHEro YesioBeKa, €cli Macca
9THX aToMOB paBHa 3T.7 ['eMOrIoOUH BBITTOJHSET POJIb TPAHCIIOPTHOTO CPEACTBA MPHU MEPEHOCE
KHCJIOpO/a K KJIeTKaM OpraHu3Ma.

OnpenendTh B KaKOM KOJNMYECTBE BellecTBa Meau comepskutes 311023 aromos. Oteer Bam
MOJICKaKET CYTOYHYIO NMOTPEOHOCTh OpraHu3Ma B MEOU B MMJUIMTpaMMax. Meab ydacTByeT B
CHHTE3€ reMOIJI00MHa U OIpeeNsieT aHTHOKCUJAHTHBIM MOTEHIIHAl CBIBOPOTKH KPOBH.



B masme KpoBH COOTHOIIEHHE YKCIAa MOJIEH HOHOB HATpUs, Kajdus W KaJblUsi CTPOTO
MOCTOSIHHO M cocTaBigeT 25 : 1 : 0,5 (3T0 BaKHEHIIUN WHIUKATOP 310POBbs, €r0 M3MEHEHHE
cUrHajausupyer o 3abosieBanun). CKOJIBKO MOJIEH 3TUX MOHOB COAEP)KUTCS B KPOBH 370POBOTO
YeJIOBEKa, €CJIM Macca MOHOB HaTpus B Her 10T

Kimunueckuit anann3 KpoBH denoBeka rmokasbiBaet, uto B 100 mut ee copepxkures 180 mr kanus,
u 6,5 mr kanblusi. CKOJIBKO aTOMOB KaJIMsl M KaJIbLIUSI COAEPKUTCS B KPOBU B3POCIIOrO YeJIOBEKa,
€CJIM YCPEIHCHHBIN ee 00beM cocTaBlisieT S5 J1.?

B yenoBeueckoMm opranuszMe B 001IEH CIIOKHOCTH CONEPKUTCS MPUMEpHO 25 MT Hona (B cocTaBe
pa3sIUYHBIX COCAWHEHWH), TMPUYEM TOJIOBUHA BCEH MacChl Hoaa HAXOMHUTCS B IIMTOBUIHOM
xeneze. [lomcumraiiTe, CKOJMBKO aTOMOB #Ola HAXOAMTCS: a) B IIMTOBUIHOW Xkene3e; O) B
YEJIOBEYECKOM OpPraHu3Me B 11e710M?

B cocTtaB uenoBedyeckoro tena BXOAUT B cpeaHeM mo macce 65% kucinopona, 18% yriepona,
10% Bomopona, 0,15% narpus, 0,15%xopa. Kakux atomoB Oosbliiie B 4eI0BEYECKOM Teue?

PaccunTaiiTe yncino MOJIEKy, COAEPKAINXCS B 3TUIIOBOM CIIUPTE Maccoi 69 T, a Tak ke Maccy
OHOM MOJEKYJbl COUpPTa. OTWIOBBIA CHOUPT — OAHO M3 IMCUXOAKTHUBHBIX BemecTB. [lpu
koHeHTpanuu 0,3 T/11 amKOToJb YK€ BBI3BIBACT Psii GPU3UOIOTHIECKUX U IICUXUYECKUX CIBUTOB.
Takast KOHIIEHTpAIUs YISP)KHUBACTCS B OPraHU3Me B TEUCHUE 2-X YaCOB MPHU MOTPEOJICHUN BCEro
0,5 1 nuBa.

Kakoe xommuecTBO BemIeCTBAa COCTAaBISET YIVICKUCIHBIN ra3, 3aHuMaromui oovem 134,4 n?
BBI'—II/ICJ'II/IB, BbI y3HaeTe, CKOJIBKO MUHYT KU3HU 3a61/1paeT OIHa BI)IKypeHHaSI cnrapeTa.

Kakoe KoNMMUECTBO BEIIECTBA COCTABIISCT aMMHUAK, 3aHMMaIOMMK 00beM 47 n? Beruncius, B
Y3HAETE, CKOJIbKO MI' CHJIBHOTO $1a HUKOTHHA COAEPKUT ofHa curaperta. CMmeprenbHas 103a
sToro sima cocrasiger 40 Mr, mpu KypeHuu 2/3 nabpIMa TOMagaeT B BO3AYX, IOATOMY JIbIM
KypUJIbIIMKA OMAacCeH U I OKPY KaroIUX

Oxcun yrnepoaa (II) unum yrapuslil ra3, — omacHbIi 3arps3HuTensb atMocdepsl. CoeMHSACH ©
reéeMONIOOMHOM KPOBH, OH NPEMATCTBYET IEPEHOCY KUCIOPOAA, BHI3bIBAET OOJE3HU CEPIEUHO-
COCYAMCTON CHCTEMBI, CHUXAe€T aKTUBHOCTb paboTel Mo3ra. M3-3a HENOJIHOro CKUraHus
TOIIMBA Ha 3emile exeroano odpasyercs 5 ¢ 108 T aToro Bemecta. OnpenenuTs, Kakoi oobem
(pu H.y.) 3aliMeT yrapHblii ra3, oopasyroumiica Ha 3emiie 110 yka3aHHOU IpUYHHE.

Hapsiay ¢ yriekuciabsiM ra30M 4esIOBEK BBIJIBIXaeT U yrapHbIi ras, okoiso 1,6 mi (H.y.) 3a 1 gac. 3a
Kakoe BpeMs OyZeT JOCTUTHYTa MPEAeIbHO TOMyCTUMAas KOHIICHTPAILMs YrapHOTo ras3a, paBHas
0,001 r /M3, ecnm yenoOBEK HAXOAMTCS B H30JIMPOBAHHOM KOMHATE 00beMOM 6 M3.?

Cyrouynas norpedbnocts B BuTamuue D coctaBmsiet 0.01mr. Onpenenute, Oyaer nu coOntoaeHa
HOpMa TOTpeOieHuss BUTaMuHAa D, ecim mpuHUMaTh OAWH pa3 B AeHb 5 kamenb 0,01%-Horo
pactBopa B Macie. O6béM oqHo# karum 0,04mi1, mmotHoCTh pactBopa 0,92 r/mi

B onHoll kamiie KpoBM comepkKHTCs OKoJIO 250 MIH. 3puTpouuToB. Kakiaplid 3puTpOLUT
conepKuT mpuOIM3UTENLHO 2.9-10% Mr remorno6una. MonsipHast Macca TeMOITIOOMHA TTOPSIIKa
67000 t/momb. Kaxkmas Moiekyna reMmorioOnHa comepkut 4 atoma xene3a. Kakyro maccy
KeJe3a MOKET COZlep)KaTh OflHA Karuid KpoBU? CKOJNBKO MOJIEKYS KHCIIOpOJa NMpHcoeAuHseT |
MOJIEKYJIa TeMorioonHa?



Ouyenounoe cpeocmeo 7 - Koncnekm
CocTaBbTe KOHCIEKTHI IO TEMaM JIEKLIHI:

Jlextusa Nel «OOurue cBegeHust 006 armocdepe»

Jlextus No2 «3arpsisHeHue aTMocepbl 1 METOIbI OYUCTKI

Jlexuus No3 «DU3MKO-XUMHUUYECKHE XapAKTEPUCTUKU THAPOCHEPHD)
Jlexkmnsg Ne4 «CtouHBIE BOABI M UX OYUCTKA)»

Jlextus No5 «OOmas xapakTeprucTuka TUTOCHEphD»

Jlexuust Ne6 «VICTOUYHUKY 3arpsi3HEHUS IOYBbBI»

Jlexus Ne 7 «PagroakTuBHOCTh. CeMecTBa paIMOAKTUBHBIX 3JIEMEHTOBY

Jlexkums Ne® «OcHOBHEIE OMOT€OXMMHYCSCKIE IMUKJIbI XHMHYCCKUX 3JICMECHTOB))

Ouyenounoe cpeocmeo 8 — /loxnao
[ToaroroBeTe NOKJIAIBI IO TEMAM CEMUHAPOB:

Cemunap Nel «Xumuueckue nporeccsl B atMmochepe»
Cemunap No2 «3arpssHenue armochepni»

CemuHap Ne3 « XuMus v 9KOJIOTHsI BOIHOU CPEIBD
Cemunap Ne4 «O4uctka CTOYHBIX BOI»

Cemunap NeS «Xumudeckre npoiecchl B IOYBE»

Cemunap Ne6 «I'eoxumuyeckue 6apbepbl U KOHIIEHTPALUS XUMUYECKUX
AJIEMEHTOB B 36MHOM KOpPE»

Cemunap Ne7 «PaanoakTuBHOCTh. ICTOYHUKY paananium»

Cemunap Ne8 «MonuTOopuHT OKpyxaromen cpeast u [TJ1K»
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