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1. Haznayenue (oHIa OLEHOYHBIX CPEACTB
1.1. Heasnto cozpanuss POC «Xumus OKpyXKalOIIEH Cpeabl» SBISETCS YCTaHOBIICHHE

COOTBETCTBHS Y4€OHBIX JOCTHIKEHUIl 3aljaHUPOBAHHBIM pe3yibTaTaM OoOydeHHsS M TpeOOBaHHIM
paboueii mporpaMMbl JUCIHUILINHEL.

1.2.  @®OC no mucuuruinHe «XUMHS OKPYKaIOILIeH cpeapD» peliaer 3agaduu:
- KOHTPOJIb M YIPaBJIeHUE MPOIECCOM IIPUOOPETEHHS CTYJCHTaMH HEOOXOAUMBIX 3HAHUH,
YMEHUH, HaBBIKOB U YPOBHS C(HOPMUPOBAHHOCTH KoMmmeTeHIui, onpeaeneHHbix B PI'OC BO no
COOTBETCTBYIOIIEMY HANpPaBICHUIO OATOTOBKH;
— KOHTPOJb (C MOMOIIbI0 HAOOpa OIEHOYHBIX CPEJCTB) W yIpaBieHUE (C MOMOIIbIO 3JIEMEHTOB
oOpatHoli cBsi3u) poctmxeHuem ueneir peanuszanuu OIIOII, ompenenennsix B Buae Habopa
o0menpogecCHoHaTbHBIX U MPOPECCHOHATBHBIX KOMIIETEHIIUN BBIITYCKHUKOB;
— ofecneyeHue COOTBETCTBHUS pe3yibTaTOB 0OydeHHs 3amadaM Oyaymiedl mpodeccuoHalbHON
JESITEILHOCTH Yepe3 COBEPIICHCTBOBAHNE TPAJMIIMOHHBIX METOAO0B 00ydeHHUs: B 00pa3oBaTeIbHOM
nporecce YHUBEPCUTETA.

1.3. ®OC pa3paboTaH Ha OCHOBAaHMHM HOPMATHUBHBIX JOKYMEHTOB:
— ¢eneparbHOTr0 TOCYJapCTBEHHOT0 00pa30BaTEIBLHOI0 CTAHIapTa BHICIIETO 00pa30BaHUS 110
HarnpaBieHuto nmoarotoBku 44.03.05 Ilexarornueckoe obpazoBanue (¢ AByMs NpopuiIsMu
MOATOTOBKHM) (YpOBeHb OakalaBpHuara), YTBEPXIAEHHBIM NPHUKa30M MMHHCTEPCTBOM 00pa3oBaHUS U
Hayku Poccuiickoit ¢penepamuu ot 22 ¢gespans 2018 r. Ne 125;
— OCHOBHOU TpodeccHOHAIBLHONW 00pa30oBaTENbHOW MpOrpaMmbl «bHOIOTHUS W XUMHU», OYHON
(dbopMBI 00ydeHUS BBICIIETO 00pa3oBaHus 1Mo HanpaBieHno moaroToBku 44.03.05 ITexarornueckoe
obpaszoBanue (C AByMs MPOQPUIIMHA TTOATOTOBKH);
—  monoxeHus o ¢GopmupoBaHUU (OHOA OIEHOYHBIX CPEACTB s TEKYyIEero KOHTPOJISA
YCIIEBAEMOCTH, TIPOMEXYTOYHOM ¥ HUTOTOBON (TOCYZapCTBEHHOHW WTOTOBOH) aTTeCTaluu
oOyJarommxcsi 1Mo 00pa3oBaTeNbHBIM TIpOrpaMMaM BBEICIIETO 00pa3oBaHUsS — IMporpaMmam
OakanaBpuaTa, IpOrpaMMam CIeHHUATUTETa, IPOrpaMMaM MarucTpaTypsl, IPOrpaMMam MOArOTOBKH
Hay4HO-TI€JarOTHYECKUX KaJPOB B aCHUpaHType — B (herepanbHOM rocy1apCTBEHHOM OO KETHOM
o0pa30BaTeNbHOM YyUYpeXKICHHH BbIcHiero oOpa3zoBanus «KpacHOsSpCckuii ToOCyaapCTBEHHBIH
nenarorndyeckuii yauBepcuter uMm. B.II. ActadbeBay, yTBEpk IEHHOTO MPHKAa30M pPEKTOpa OT
28.04.2018r. Ne 297 (m).



2. IlepeyeHb KOMIeTeHIMI ¢ YKa3aHHeM 3TAaloOB MX (OPMHUPOBaHHUS B Npolecce W3yYeHHUs] TUCHUIIMHBI «XUMHUSl OKpYAKaolieil cpeabn

2.1.

Ilepeyenb kKoMmeTeHU Ui, GOPMHUPYEMBIX B MPOIECCE MU3YYCHHS NUCHUIUIMHBI «XUMHS OKPYXKaroIled Cpeab»:

I1K-1: CnocobeH ocBauBaTh U UCMOIb30BATh TEOPETUUECKUE 3HAHUS U IPAKTUYECKHE YMEHHUS U HaBBIKH B IIPEIMETHON 00J1aCTH IIPU PELICHUU

npodeccuoHalbHBIX 3a1a4.

I1K-1.1: 3Haer cTpyKTypy, COCTaB M IUAAKTUYECKUE €AMHUIBI IPEIMETHON 00jacTu (MpernosaBaeMoro MnpeiMera).
[1K-1.2: Ymeer ocymiecTBIsITh OTOOp y4eOHOro COIEp KaHHs Uil €ro peaju3alud B Pa3IMYHBIX Qopmax OoOydeHHUs B COOTBETCTBUU C

tpeboBanusimu GPI'OC OO.

I1K-1.3: JemoHCTpUpyeT yMeHHE pa3pabaThiBaTh pa3iaudHble (OpMBI y4eOHBIX 3aHATHUH, NMPUMEHATh METOJbI, NPUEMBl M TEXHOJOTHH
o0y4eHHs1, B TOM 4Kciie HH()OpPMaLMOHHBIE. .

2.2. OnieHOYHBIE Cpe/ICTBA

Komnerenmus JIMCUIMIUTMHBI, TPAKTUKH, YIACTBYIOIIHE B (POPMUPOBAHUH JTAHHOM Tun xoHTpONSA OrneHOuHOE CpeacTBO/
KOMIIETEHIIUH KNUMs1
Homep ®opma
[IK-1.1: 3naer cTpykTypy, |Moaynp yueOHO-HCCIE0BATENHCKON U MPOEKTHOW AesTenbHOCTH. | [IpomexyT. 1 HToroseii Tect
aTTecTalus
COCTaB W JuJaKTHUeckue | YueOHas  mpakTtuka.  HayuHo-mccnegoBaTenbckas — paborta
- _ | BBomHBIH 2 Bxoanoit
€ IMHHULIBI MPEeIMETHOH | (TMOTydyeHHe NEPBUYHBIX HABBIKOB HAyYHO-HCCIIEAOBATEIbCKOM
FHHHIL peam y p y A KonTpons KOHTPOJIb - TECT
obmactu  (TIpemomaBaeMoro | paboThl). [IpousBoncTBeHHAS MpaKTHKa. Hayuno- Texymmuii 4 Pemmenue 3anad
peIMeTa). uccienoBarenbckas padora. [IpeaMerHo-MeToaMYeCKHit MOIyIb. | KOHTPOJIb
Meroanueckas qacts (mpoduis "Buonorns"). OGpasoBarebHble | | CKYIHH 3 Otuerst 1o
Monyins KOHTPOJIb 1a60paTOPHBIM
TEXHOJIOTMM B Tmporecce o0yudeHuss Ouonoruu. Pemienue paGoTam
npodeCcCHOHANBHBIX 3aJad yuyuTens Ouomoruu. Merommdeckas 5 Tecr
gacth (mpodwmip "Xumus"). Pemenue XMMHYECKHUX ~— 3ajad. 1IpomexyToTHbIH 6 M RyainsHoe
KOHTPOJIb 3aaHne
Bueypouynass pabora mo xumMuu. Meroauka OOy4YeHHS W
BocnuTaHus: XxuMus. COBpEMEHHBIE TEXHOJIOTUU B XUMHUYECKOM ! Koncnext
obpazoBanuu. llpenMernwiii moayne (mpoduns "buomorus").
AHnatomus u Mopdonorus pacteHuil. 30010rusa 6€Cro3BOHOYHBIX.




Hutonorusi. Anatomus u Mopgoiorus yenoBeka. CucremaTuka
pactenuii U rpu6oB. MUKpOOHOJIOTHs C OCHOBAMHU BUPYCOJOTHH.
['ucronorust ¢ ocHOBaMH 3MOPHONOTHUU. 300JI0TUS TTO3BOHOYHBIX.
®u3MoJOrusl 4elioBeKa U JKUBOTHBIX. Dusnonorusi pacTeHUM.
O6mas skonorusi. ['eneruka. Teopus sBomronuu. I[lpenmerHas

gacTh (nmpoduip "Xumus"). O0mas u HeopraHudecKas XuMHS.

Heoprannueckuii cunre3. AHanmutudeckas xumusa. Opranunueckas
xuMus. OpraHuueckuid cuHTe3. buoxumus. @Pusnyeckas u
koutonHas xuMmus. [lpukimagHas xuMusa. XUMHUA OKPYXKarOIEH
cpensl.  YueOHas  mpaktuka. [IpenmerHo-comepkaTenbHas,
BhIe3AHAsA, TmojieBas (mo mpodwmiro  buomorus). VYdeOHas
(o3HaKOMUTENbHAS) TpakTUKa ((QU3UKO-XUMHYECKHE METOIbI
aHanu3a). YdeOHas (IIPOCKTHO-TEXHOJOTHYECKasi) MpaKTHKa
(mpuxnagHas XAMUSA). [IpousBoacTBeHHas MPaKTHUKA.
[lenarornyeckass  mpaktuka  (mo  mpoduito  buomorus).
[Menarornyeckass mpaktuka (mo mpodunto Xumus). Craxepckas
npaktuka (mo mpodumnto buomnorus). [IpeamerHo-mpakTHYeCKHit
MOJYJIb. AKTyanpHble  HpPOOJIEMBI €CTEeCTBEHHOHAaYYHOI O
oOpa3oBaHus. XHMMHUS XUHOUJHBIX UM BBICOKOMOJEKYJISAPHBIX
coenuHenuil. Mcropus xumuu. OCHOBBI Yy4yeOHOW [€ATEIbHOCTU
cTtyaeHTa. KoMIOHEHTHI MIKOABHOIO OMOJOrMYECKOr0 COAEpKAHUS

06p8.30BaHI/I${. IToneras IIpakKTHuKa II0 CHCTCMATHUKC paCTeHHﬁ.




IToneBas mnpakTHKa MO 300J0TMM UM 3Kojgoruu. IlpakTuka mo
Ilemarornueckas

(I12.1) dusuxo-

SKCIIEPUMEHTAIBH O XUMHH. MpakTHKa.
DNeKTUBHBIE IUCHUIIUHBL  (Momynu) |
XUMUUYECKHE METOJIbl aHaidu3a PacyeTHble W 3KCIEpPUMEHTAIbHBIE

3aJja4u B Kypce XUMHUHU

OnexkTuBHBIE AUCHUIUIMHBL (Momynu) 1 (I3.1) Ilpaktuyeckas
O6uonorusst B oOpasoBanun Mertoasl opranuzanuu HHUP no
Ouonornu co IIKOJIbHMKaMu [lonroroBka K coade © caada
rOCyJlapCTBEHHOr0 3K3aMeHa BBINONHEHNE W 3aIuTa BBITYCKHOU

KBATH(PUKAITMOHHONW pabOTHI

[K-1.2: Ymeer
OCYIIECTBIIATH orbop
y4eOHOTO COAepKaHUS IS
ero peanu3amnuu B
pa3IUYHbBIX bopmax

06y‘-16HI/I$I B COOTBCTCTBHHU C

tpedboBanusimu GI'OC OO.

Monaynb y4eOHO-UCCIeI0BAaTeIbCKOW U MPOSKTHOW JeATEIbHOCTH

VYyeOHas MpaKkTHKa HayuHo-uccnegoBaTenbckas pabota

(monydyeHne MEpPBUYHBIX HABBIKOB HAYyYHO-HCCIIEJOBATEIbCKON
paboThI) [IpousBoncTBeHHAs NpaKTHKa Hayuno-
uccienosarenbckas pabora IIpeamMeTHO-METOAMYECKUH MOAYIh
Mertonuueckas 4dactb (npodwis "buonorus") OOpa3oBaresbHbIC
TEXHOJNOTMM B THporecce oO0ydeHus Ouonoruu PemeHue
npoQeCCUOHANBHBIX 3aJa4 Y4HTels Ouosorud MeTonuueckas
gacth (mpodunp "Xumus") Pemienue XuMuYeckux —3amay

Bueypounas pabora mo xmmum MeToauka OOydeHUS U

[IpomexyT. Urorossrit Tect
aTTecTalus
BBoansrit Bxognoit
KonTpons KOHTPOJIb - TECT
Texymmi Pemrenne 3amau
KOHTPOJIb
Texymmi OTyeThl o
KOHTPOJIb 1a00paTOPHBIM
paboTtam
Tect
TTpoMexxyToUHBIIH NunuBuayansHOE
KOHTPOIIb 3aJlaHue

Koucnekr




BocrnuTaHusa: xuMusi COBpEeMEHHBbIE TEXHOJOTMU B XUMHUUYECKOM
obpazoBanuu IIpeamertneiit  moayns (mpoduns "buomorus")
AHnatomus u Mopdosorus pacTeHuil 30070Tusi OECIO3BOHOYHBIX
utonoruss Anaromust u Mopdosorus deinoBeka CucremaTuka
pactenuii u rpu60oB MUKpOOHOJIOTUS C OCHOBAaMH BHPYCOJOTHH
I'ucronorust ¢ ocHoBaMu AMOpUONIOTUH 300JIOTUS TMO3BOHOYHBIX
dusnonorus 4enoBeka u )KUBOTHBIX Du3nonorus pacreHuit O6mas
skosoruss l'eneruka Teopus s3Bomronmu IlpenmerHas dyacth
(mpodune "Xumusg") OOmas w  HeOpraHudeckas XUMUS
Heoprannueckuii cuHTe3 AHanmuTtuueckas xumus OpraHumdeckas
xumuss  Opranndeckuit cuHTe3 buoxummus @usuueckas u
komnounHas xumus llpuknamHas xumus XuUMHUS OKpYKaroMen
cpensl VYuebnas  mpaktuka  IIpeamMerHo-comepskarenbHas,
BbIe3AHAsA, ToneBas (mo mpoduiro  buomorms) YdeOHas
(o3HaKOMUTENbHAA) TMpakTUKa ((PU3UKO-XUMUUYECKHE METOJIbI
aHanuza) YdeOHas (IPOCKTHO-TEXHOJOTHYECKas) IMpaKTHKa
(npuxnagHas XUMHS) [IpousBoacTBeHHas NpaKkTHKa
[lenarormyeckass  mpaktTuka  (mo  mpoduito  buonorus)
[Menarormyeckass mpaktuka (mo npodumo Xumwus) Craxepckas
npaktuka (mo mnpodunto buonorus) [IpeamerHo-mpakTHYECKHi
MOJYyJb AKTyanbHbIE npo0JIeMBbI €CTEeCTBEHHOHAaYYHOI O

06pa3 OBaHUSA XUMUS XHUHOUIHBIX W  BBICOKOMOJICKYIIAPHBIX




coenuHenuit Ucropus xumuu OCHOBBI y4yeOHOU JeATEIbHOCTH
cryaeHTa KOMIOHEHTH HIKOIBHOTO OMOJIOTUYECKOTO COAEpKAHUS
obpazoBanus IlomeBas mnpakTUKa TNO CHUCTEMaTHKE pAaCTECHUU
[ToneBass mpakTuka 1o 300J0ruM M 3Kojoruu IlpakTuka 10
[Tegaroruueckas

(I3.1) ®dwusuko-

AKCIIEPUMEHTAIBH O XUMHAH npaKTUKa
DNeKTUBHBIE  TUCHHUIUIMHBI  (Monmynu) 1
XUMHAYECKHNE METOIbl aHaiu3a PacyeTHble W dKCTEPUMEHTAIbHBIE
3a1a9d B Kypc€ XUMHHU ODJIEKTHBHBIC MUCIUIUIMHBI (Momynu) 1
(I3.1) TIlpaktuueckas Ouosorus B oOpa3zoBaHun MeTObI
opranm3anun HUP no 6uonmorum co mkonpHukamu I[loaroroBka k
caadve U cava rocy1apCTBEHHOr 0 3Kk3aMeHa BelllonHeHne u 3ammura

BBIITYCKHOHN KBalu(PUKAITMOHHONW PaOOTHI

ITK-1.3: JlemoHCcTpHUpYET
yMEHHE pa3pabarbiBaTh
pazIuyHbIe (hopMbI
y4eOHBIX 3aHITHH,
MPUMEHSTh METO/IBI,

MNpUueMbI u TCXHOJIOI'NH
O6y‘-ICHI/IH, B TOM YHCIC

WH(}OPMAaLOHHEIE.

@opMUpOBAaHUE ECTECTBEHHOHAYYHOM TpPaMOTHOCTH Monynb
y4eOHO-MCCIeIOBATEIILCKOW U TTPOSKTHOM NESITEILHOCTH Y yeOHas
pabota  (moiydeHUE

npaktuka HayuyHo-uccienoBaTenbckas

MEPBUYHBIX  HABBIKOB  HAY4YHO-HCCIEI0BATEIbCKOW  paloThl)
[IpousBoacTBenHas npaktuka HaydyHo-uccienoBartenbckas pabora
Moaynes 1o (GOpPMHPOBAHHIO YHHBEPCAIBHBIX I€JarOTHYECKU
komneteHnuid (Texnonapk) IIpenmMeTHO-METOAMYECKUNA MOAYIbH
Meroaunueckass 4actb (mpodunb "buonorus") OOpa3oBaTenbHbIC
oO0ydenust Ouonoruu Pemenwue

TCXHOJIOT'NHU B npounecce

[IpomexyT. Htoroserii Tect
aTTecTanus
BBoansrit Bxognoit
KonTpons KOHTPOJIb - TECT
Texymmi Pemienue 3amau
KOHTPOJIIb
Texymmi Otuets o
KOHTPOITb 71a00paTOPHBIM
paboTtam
Tecr
TTpoMexxyToUHBIIH NunuBuayansHOE
KOHTPOJIb 3a7aHue




npodecCHOHANbHBIX 3a7a4 yduTens Ouoimorun Meroauueckas
gacTb (mpodpumib "Xwumusa") Pemenue XuMHYECKHX ~3ajad
Bueypounas pabora no xumuu Metoiuka 00y4eHNs 1 BOCIIUTAHUSA :
xumusi COBpEeMEHHBIE TEXHOJOTMM B XMMHUYECKOM O0pa3oBaHUU
[IpenmetHwiit monyns (mpoduns "buomorus") Awnaromus u
Mopdonoruss pacteHuit 3oomorusi O6ecro3BOHOUHBIX LluTonmorus
Anatomus u Mopdomoruss demoBeka CucTeMaTuka pacTeHHH u
rpudoB Muxkpobuonorus c OCHOBaMH BUPYCOJIOTHHU
6ecrio3BoHOUHBIX L{uTonorns Anaromus u Mopdosorus genoBeka

Cucremaruka pacteHuid U rpu0oB MHUKpOOHOIOTHS C OCHOBAMH

BUPYCOJIOTUHU

KoMmoHeHTBI ~ HIKOJABHOTO  OMOJIOTHYECKOTO colepKaHus
obpazoBanus IloseBas mpakTHKa TIO CHCTEMAaTHKE pPacTCHUU
IToneBasg mnpakThka 1o 300J0rHM H J3Kojoruu IlpakThka ™o
9KCIEPUMEHTAIbHON XUMHH Ilenarornueckas MpaKTUKa
OnekTuBHBIE Aucnuniauael  (Moaynu) 1 (J3.1) ®usuxo-
XUMUUYECKHE METOJbl aHaiu3a PacueTHble M 3KCIEPUMEHTAIbHBIE
3a7la4d B KypCc€ XUMHHU OIEKTUBHBIC IUCIUILUIUHBI (Momymu) 1
(I3.1) Ilpaktuueckas Ouosiorus B oOpa3zoBaHuM MeTObI
opranuzauuu HUP no O6uonorum co mxonbHukamu Iloaroroska k

caa4dyc v caada rocygapCTBEHHOI' O 9K3aMCHa Brimonnenue u 3ammura

BBITYCKHOHN KBalu(UKaIMOHHONH pabOTHhI

KoHncnekr
BBoaubINi Bxonnoit
Kontpons KOHTPOJIb - TECT
Texymmii Pemenue 3anau
KOHTPOIIb
Texymmii Otuersl o
KOHTPOIIb 71a60paTOPHBIM

paboram

Tecr
IIpomesxkyTOdHBII WNunuBnayansHOe
KOHTpPOJIb 3aJlaHue

KoHncnekr




3. ®OH/I OLIEHOYHBIX CPEICTB VI MPOMEKYTOUYHOH aTTecTAlHH

3.1. doHabl OLEHOYHBIX CPEACTB BKJIIOYAIOT: BOMPOCHI K 3a4eTy MO JIUCHHUIUIMHE «XUMHS
OKpYXKAaIoLIed cpeasl»; 3aJadyd MO0 AUCHUIUNIMHE «XUMHS OKpYyXawlled cpenbD», TECThl IO

JUCHUIINHE «XHUMHUS OKPYKAKOIIEH CpebIy.

3.2. OnieHOYHbBIE CpecTBa
3.2.1. Ouenounoe cpenctBo Ne 1 «Bompocsl k 3k3aMeHy MO AUCHUIUIMHE «XUMHS OKpYKaromen

cpeab»

Kpurepuu onennBanus no oueHouyHomy cpeactBy Ne 1 — Hrorosslii Tect

CTPYKTYpPY, COCTaB
U TUJAKTUYECKUE

NPOABUHYTOM YPOBHE
3HAeT CTPYKTYpPY,

6a30BOM ypOBHE
3HaeT CTPYKTYpY,

dopmupyemble [IponBuHyTHIi ba3oBbIit ypoBeHb | Iloporosslii ypoBeHb
KOMIIETEHIIUU YPOBEHb c(OpMUPOBAaHHOCTH c(hOopMHUPOBAaHHOCTHU
c(hOpMHUPOBAHHOCTH KOMIETEeHIIUN KOMIETEeHIUH
KOMIETEeHIUN
(87-100 Ganos) (73-86 GamioB) (60-72 6ammoB)*
OTJINYHO/3a4TEHO XOpOIII0/3a4TEHO YAOBJIETBOPUTEILHO/3aUTEHO
[TIK-1.1: 3naer OOyuaromuiics Ha OOyuaromuiics Ha

OO6yuaromuiicss Ha TOpPOrOBOM
YPOBHE 3HAET CTPYKTYPY,
COCTaB U JUJIAKTHYECKUE

orbop y4eOHOTO
COJepIKaHUS st
ero peaau3aiuy B
pa3INYHBIX
dbopmax oOydeHUs
B COOTBETCTBUHU C
TpeOOBaHUSIMH
dIrocC 00.

yMEeT OCYIIECTBIIATh
otOop yueOHOTO
COJepIKaHUs IJIs ero
peanu3anuy B
pa3IMIHBIX Gopmax
o0y4eHus B
COOTBETCTBUH C
TpeOOBAHUSIMU
dIrocC 00.

YMEET OCYIIECTBIATh
oT6op yueOHOTO
coJlepKaHus JJIs ero
peanu3anuu B
pa3IMYIHBIX Gopmax
00ydeHUs B
COOTBETCTBHUU C

TpeOOBaHUAMHU
drocC 00

€IMHUIIBI COCTaB U COCTaB U €IMHUIIBI IPEMETHON 001acTn

MpEeAMETHON JIUJTAKTUYECKHUEC IUIAKTHYECKUE (TTpeno1aBaeMoro mpeaMeTa).
oOiacTu €IMHUIBI € INHUIIBI

(mpenogaBaemMo ro | MpeaMETHON 00acTH | MpeaMeTHOW o0IacTh
npeaMeTa). (mpemogaBaeMoro (mpemomaBaeMoro

peaMeTa). peaMeTa).

ITK-1.2: Ymeer OOyuaromuiics Ha OOyuaromuiics Ha OOy4aromuiicss Ha TOPOTOBOM

OCYILECTBJIATh MIPOJIBUHYTOM YpOBHE 0a30BOM ypOBHE YPOBHE YMEET OCYIIECTBIIATh

0oTOOp Yy4eOHOTO COepIKAHUS
IUTSL €T0 pealin3alny B
pa3nuuHbIX hopMax o0ydeHUs
B COOTBETCTBHH C
tpeboBanusimu I'OC OO.

I1K-1.3:
HemoHCcTpupye T
yMeHUue
pa3pabarbIBaTh
paziuyHbIe
($hopMBbI yaeOHBIX
3aHATUH,
MPUMEHATD
METO/bl, IPUEMBI
1 TEXHOJOTUH
00ydeHUsI, B TOM

OOyuaromuiics Ha
MPOJBUHYTOM YPOBHE
JIEMOHCTPHPYET
yYMEHHE
pa3pabarbIBaTh
pasnuyHbie GOPMBI
y4eOHBIX 3aHATHH,
MPUMEHSTh METOJIBI,
MPUEMBI U
TE€XHOJOTHH
00ydeHUsI, B TOM

OOyuaromuiicsa Ha
0a30BOM ypOBHE
JIEMOHCTPHPYET

yMEHHE

pazpabaTbeiBaTh
paznuyHbie GOPMBI
y4eOHBIX 3aHSATUH,
IPUMEHATb METObI,

NpUEMBI U
TE€XHOJIOT MU
00y4YeHUsI, B TOM

OOyuaromuiics Ha MOPOrOBOM
YPOBHE JIEMOHCTPHUPYET
yMeHHue pa3padaThIBaTh

pasznu4yHbie POpMBI yueOHBIX

3aHATUH, IPUMEHSATH METO/IBI,
NPUEMBI U TEXHOJIOTUHU
00yd4eHus1, B TOM YHCIIe
uH(}OopMaHOHHbIE




qucie qucie qucie
nH(pOpPMALIMOH YH(OpPMAIIMOHHBIE. UH(OpPMAaILIMOHHBIE.
HBIE.

*Menee 60 0an0B — KOMIIETCHIIMS HE ChOPMUPOBAHA

4. ®OHJ OLIEHOYHBIX CPEACTB /s TeKYILIero KOHTPOJIsl YCIeBaeMOCTH

4.1. ®oHabI OLIEHOYHBIX CPEACTB BKIIOYAIOT: TECThI, peLICHUE 3a/1a4, HWHIWBHUAYaJbHbIE 3a/JaHuUs,
OTUeT K JabopaTopHOi paboTe, KOHCIIEKTHI

4.2.1. Kputepuu OLEHHBAaHHS CM. B TEXHOJIOTMYECKOH KapTe peillTuHra B pabodel mporpamme
JUCHUIUIMHBL «XUMHS OKPYXKAIOIIEH CpEeabI».

4.2.2. Kputepun olleHUBAHUS IO OLICHOYHOMY CpelICTBY 2 — BXOAHOI KOHTPOJIb - TECT

Kpurepun onenuBanus KonunuectBo 6ayioB (BKiIaa B pEHTHHT)
IIpaBunpHbIX 0TBETOB - 10 2

IIpaBunbHBIX OTBETOB - 15 3

IIpaBunpHbIX 0TBETOB - 10 4

IIpaBUIBHBIX OTBETOB - 25 5
(MakcUManbHBINA OanT)

4.2.3. Kputepun onieHUBaHUs 11O OIEHOYHOMY CpeACTBY 3 - OT4eT mo 1abopaTopHbsIM paboTam

Kpurepun onennBanus KonnuecTBo 6aynoB (BKiIaa B pEHTHHT)
BrimonHermne Bce paboThI COTIIACHO 1

UHCTPYKIIHH

ITpoBenen aHanm3, pacdeTsl, JAHBI 1

OTBETHI HA BOIIPOCHI

BepHo chopMynmnpoBaHbI BBIBOJIBI 1
MaxkcuManbHbIH Oart 3

4.2.4. Kputepun OLICHUBAHUS 110 OLICHOYHOMY CpelcTBY 4 - Pemenune 3aga4

Kpurepuun onenuBanus KonnuectBo GamnoB (BKIazg
B PEUTHHT)

BepHo pemieHbl TpU 3a/1a4H U3 IECATH 1
BepHo penieHbl IATh 3a/1a4 U3 IECATH 2
BepHo pemieHbl ceMb 3a/1a4 U3 I€CATH 3
MaxkcuManbHbli 6amt ( 1ecsaTh 3a1a4) 3

4.2.5. Kputepuu OolleHUBaHHUS 10 OLEHOYHOMY cpeacTBy 5— Tect
Kputepun oneHuBaHus KonunyecTBo 6amios (BKIaa B pEHTHHT)
[TpaBunbHO BhIOTHEHO 50% 3amaHuit 2
[TpaBuibHO BhITIOTHEHO /5% 3amaHuit 3
Maxcumanbhbiii 6amn (100% 3amammuii) 3

4.2.6. Kputepuu OlleHUBAHUS IO OIEHOYHOMY CpelCcTBY 6- WHIuBUayallbHOE 3aJlaHHE

Kputepun oreHuBaHus KonunyecTBo 6amios (BKIa B pEHTHHT)
[TpaBunbHO BhIOTHEHO 50% 3amaHuit 1
[TpaBuibHO BhITIOTHEHO 75% 3amaHuit 2
Makcumanbubiii 6amt (100% 3ananuii) 3

4.2.7. Kputepuu OLICHUBAHUS 11O OLICHOYHOMY cpeacTBY 7 - KoHCIekT



Kpurepun onieHuBaHUs KonunuectBo 6amioB (BkiIaa B
pPEUTHHT)

Odopmiienue KOHCIIEKTA: BBIJICIICHUE 1

3aroJI0OBKOB, TIOCJIEAOBATEIBHOCTD U3JI0KCHUS

MaTepuana

YMeHne onpeaenuTh BCTYIIICHUE, OCHOBHYIO 1

9acTh, 3aKIIFOUCHUE.

Hanuuue BceX KOHCIIEKTOB JIEKIIHI 0,5

MaxkcuMaibHBIN 0alI 2,5

4.2.8. Kputepuu olleHUBAaHUS IO OIIEHOYHOMY cpeAcTBY 8 — Jlokmaz

Kpurepun onennBanus KonunuecTtBo 6ainoB (BKi1aa B peMTHHT)
CooTBeTcTBUE CONEpKaHUsl pabOTHI TEMe. 0,5
CaMOCTOSTEIIBHOCTD BEITTOJTHCHU S 1

paboThl, TIyOMHA TPOopabOTKU MaTepuaia,
HCIIOJIb30BAaHUE  PEKOMEHJOBAHHOW W
CIIPaBOYHOM JINTEPATYpPBI

WccnenoBarensckuii xapaxTep. 0,5
JlorndHOCTP W TOCJEAOBATEIHHOCTD 0,5
U3JI0KEHUS.

'paMOTHOCTH, WBJIOXKEHUS W KadyecTBO 0,5

opopmieHUsT pabOTHI.

MaxkcuMalIbHBIN OaIT 3




5. OueHo4HbIE cpecTBA (KOHTPOJIbHO-U3MEpPHUTeIbHbIe MATEPHAJIbI).
Ouenounoe cpeacTso Ne 1

HUTOroBpIii KOHTPOJIb — TECT
Mo JUCHUILIAHE «XMMHS OKPYKAKWIIEH cpeabD
1 BapuanTt

1. CoBpeMeHHas MOiesIb BHYTPEHHET'0 CTPOEHHUSI 3€MJIM BKIIIOUAET: a) 3€MHYIO KOPY, MaHTHIO, SPO;
0) 3eMHYI0 KOpY, MaHTHIO, BHELIHEE AP0, BHYTPEHHEE APO; B) 36MHYIO KOPY, BEPXHIOIO MaHTHIO,
HIDKHIOIO MAaHTHUIO, BHEIIHEE SAPO, BHYTPEHHEE SAPO.

2. Paguyc 3emnu paBen 6371 kM. ['panuna HukHEH U BepXHEH MaHTUM IPOXOAUT HA Tiyoune 670
KM, TpaHUIled MaHTHH U spa CIYXHUT ceiCMHUYECKUI pasnen, jJexamuid Ha riayoune 2900 kM u,
HaKOHEIl, TPAaHUIla BHYTPEHHEr0 M BHELIHEro siapa IpoxoauT Ha riyouHe 5146 km. Uemy paBeH
paauyc aapa? a) 5701 km; 6) 3471 xkm; B) 1225 km.

3. Jlutocdepa, gBistoniascs BepxHee TBEpAOH 0007I0YKOW 3eMiIM BKIIIOYAET B ceOsl: a) 3eMHYIO
KOPY, BEpXHIOI0 W HIKHIOIO MaHTHH, BHEIIHEE SApPO; 0) 3eMHYIO KOpPY, BEPXHIOIO YaCTh BEpXHEH
MaHTHUU; B) 3¢€MHYIO KOPY, BEPXHIOI0 U HU)KHIOIO MaHTHH.

4. OCHOBy OpFaHI/ILICCKOFO BEII€CTBA KIJIICTKH XHWBOI'O OpFaHI/I3Ma COCTABIIAKOT XHUMHUYCCKHUC
DJICMCHTHI, HOJ'Iy‘II/IBH_II/IC Ha3BaHUA OpFaHOFeHBI. K HUM OTHOCHUTCS rpyr[r[a XUMHYCCKUX DJICMCHTOB:
a) C,N, P, K; 6) N, O, Mg, Fe; 8) S, C, Na, CI; 1) C, O, N, S.

5. 'maBHBIMHE deMeHTaMu OHocdephl ABISIOTCS: a) Tuapocdepa, armochepa, paCTUTEILHBIA MU,
nutochepa; 0) muTocdepa, MOUBHI, JKUBOE BEMIECTBO, TUApOCc(Epa; B) KUBOE BEIIECTBO, TOYBHI,
rugpocdepa, Tpomochepa.

6. Pacmonoxute wactm armocepsl B MOCIEAOBATEIBLHOCTH HMX BEPTHKAIHHOTO ITOJOKEHUS,
HauyWHas OT TOBEPXHOCTH 3emud: a) Tpomocdepa, me3zocdepa, Tepmocdepa, crparocdepa; 0)
ctpatocdepa, Tepmocdepa, Tponochepa, mezocdepa; B) Tpomocdepa, ctparochepa, mezochepa,
Tepmocdepa.

7. Kakue ra3pl OTHOCSTCS K MAaKpOKOMITOHEHTAaM Ta30BOT0 COCTaBa aTMoc(depsl? a) KUCIOpPO/I, Tapbl
BOJIBI, BOJOpoA; O) azor; KpunToH, okcua yriaepoaa (IV); B) azor, kucimopoj, aproH; ') OKCH]I
yraepona (II), apron, azor.

8. Ilpu kakom monbHOM cooTHomeHurn CH m O, mpu CXKUTAaHUHM MPUPOTHOTO YTIJICBOIOPOIHOTO
TOIJIMBA TI0 HUXE MPHUBEACHHOW peakKIuu MPOUCXOAUT oOpa3oBanue okcuaa yriepoxaa (II): CH
(Tonn.) + O, — CO + H,0

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

9. Cepnas kuciora B atMocepe 00pasyeTces 10 peakiuu:
a) SO, + H,O — H,S0y, ; 6) SO, + O, + H,O — H»S0Oy ; B) H,S + O, — H,S0O,

10. AzortHas kuciaora B atMocepe oOpa3yercs 1o peakiuu:

a) NO + H,O — HNOs ; 6) NO;, + H,O — HNO3 ; B) NO, + NO, + H,O — HNO, + HNO;

11. Tuaponepekcusie pagukansl (HO; ) oOpasyrorcs B atmocdepe no peakuuu: a) H,O; + hv —
HO, " ; 6) HNO; + hv — NO + HO;"; B) OH'+ O3 —» HO,"+ Oz ;1) H + O, — HOy'



12. O6pazoBanue o30Ha B cTparocdepe nmporekaeT no peaknuu: a) O(r) + O (1) — O3(T); 6) O,(T) +
H>0 (1) — O3(1) + Ha(1) ; B) O2(r) + N2O (1) — O3(T) + Na(1)

13. Knapk, kak BelMYMHA COJAEPXKAHUS XMMUYECKHUX JJIEMEHTOB B 3€MHOH KOpe O3Hayaer: a)
MaKCHUMAJIbHOC 3HAYCHUEC OTHOCHUTCIbHOT'O COACPIKAHUA XUMHUUYCCKUX DJICMCHTOB,; 6) MUHHUMAJIBHOC
3HAYCHHUC OTHOCHUTCIBbHOIO COACPKAHUA XHMHYCCKUX DJICMCHTOB, B) CpCAHCC 3HAYCHUC
OTHOCHUTCIIBHOTO COACPIKAHNSA XUMUYCCKUX 3JICMCHTOB

14. B naubosplieM KOJIMYECTBE B 3eMHOM KOpe CoJepxkKaTcsl XUMHUECKUE 3JIEMEHTHI: a) KpeMHU,
KeJe30, HaTpuii; 0) KUCIOPO/, AIFOMUHHI, MarHuii; B) KUCIOPOJ, KPEMHUHN, allFOMUHHI

15. OcHOBHOH CTPYKTYpHOH eIMHUIICH CUIMKATOB SBJISETCA: a) TeTpa’ap; O) OKTa’ap; B)
HMCKa)XEHHBIN TeTpa’ap

16. K mpomeccaM XMMHYECKOrO BBIBETPUBAHHMS MUHEPAIOB 3E€MHOH KOpBI OTHOCATCS: A)
pacTBOpeHHE, HeWTpanmu3amusi, OcaxaeHue; ©O) THUIPOJINU3, pPACTBOPEHUE, OCAKICHHUE;, B)
pacTBOpEeHHE, OKHCIEHUE, THIPOIIN3

17. B cocraBe BepxHel MaHTHH 3eMJIU MpeobIagaeT clenyrolas rpynna XHMAIeCKUX dJIEMEHTOB
a) Al, Na, Mn, Cr, Ca, CI; 6) Si, Md, Ni, K, S, Al; B) Si, Mg, Fe, Al, Ca, O

18. HaszoBuTe rpymnmy aHTPONOTE€HHBIX UCTOUYHUKOB 3arps3HeHus arMocdepsl: a) Byikansl, 1TOC,
aBroTpancnopt; 0) ADC, mbuibHBIE OypH, moXapsl; B) Tpancrmopt, TOLl, merammypruueckuii
KOMOHMHAT

19. BrimajeHne KHUCIOTHBIX IOKJCH CBA3aHO C TOBBIIMICHHBIM COJEpXKaHUEM B aTMmocdepe: a)
okcuna yriepona (IV), ammuaka, mapoB Bonbl; 0) okcuaa cepsl (IV), okcuaoB a3zoTa; B) 030HA,
MeTaHa

20. O30HOBBIN CIIOK aTMOC(EPHI MPETATCTBYET: a) MPOHUKHOBEHUIO KECTKOTO yIbTPadruoIeTOBOTO
W3JIy4CHHS Ha 36MHYIO IIOBEPXHOCTh; 0) 3arps3HEHHIO aTMOCcephl; B) 3BTPO(PUPOBAHUIO BOIOEMOB

21. B 4em cyTth mapHuKOBOro 3¢ ¢dekra: a) mapHUKOBBIC Ta3bl MPOIMYCKAIOT KOPOTKOBOJHOBOE
COJTHEYHOEe WU3IydeHue; O) MapHHUKOBBIC Ta3bl 3aJep)KUBAIOT JIMHHOBOIHOBOE (TEILIOBOE)
u3NydeHue 3eMIM; B) IApHUKOBBIE Ta3bl MPOMYCKAIOT CONHEYHOE H3IyYeHUE U 3aJCPIKUBAIOT
TEIUIOBOE M3TydeHHe 3eMITH

22. Kakoil KOMIOHEHT aTMoc(epbl OKa3blBACT 3HAYUTEIHHOE BIUSHHE HA aTMOC(HEpPHBIE ITHKIIBI
030Ha W a3oTa? a) TepneHsl; 0) GpeoH; B) MeTaH

23. Kakue HeraTUBHbBIE NOCIEACTBUA JUIsi Ouoc]epsl BBI3BIBAIOT IMPOIECCH HMCIOJIb30BaHUS
(GpeoHOB B MPOMBINUIEHHOCTH M OBITY? a) MOBBIMIEHHWE TEMIEPAaTyphl 3€MHON MOBEPXHOCTH; O)
o0Opa3oBaHME KHCIBIX aTMOC(EPHBIX 0CAJKOB; B) yMEHBIICHUE KOHIIEHTPAI[MU 030HA B CTparocdepe

24. YpenuueHue KoHIEeHTpauuu okcuaa yriepona (IV) B atmocdepe Bemer: a) K pa3pylISHHUIO
030HOBOTO CJ10s1; 0) K IPOSIBJICHUIO MapHUKOBOTO 3¢ (PekTa; B) K 00pa3zoBaHUIO KUCIOTHBIX JOXKIAEH
25. TlpuMecu MpHUPOIHBIX BOJ MOTYT OBITH B CieAyrolieM (a3oBOM COCTOSHHH: a) TBEPAOM H
razoo0pazHom; 0) ra3o00pa3HOM M KOJJIOMJHOM; B) TBEPAOM U PAcCTBOPHUMOM; T) TBEPIOM,
KOJUIOMTHOM M PacTBOPUMOM

26. Uemy paBeH cpeHHI tuaMeTp 3eMild, TpHHUMaeMoii 3a map? a) KM; 0) KM; B) KM



27. UYrto mpencrtaBisim co0oil 1Mo (pa3oBOMy COCTOSHHMIO Tella, TMOJYyYHBIINE Ha3BaHHUE
"mnaHere3uMainu', B pe3yJibTaTe CpacTaHusl KOTOPBIX, 10 OJHOW U3 THIIOTE3, BO3HUKIIU BHYTPEHHUE
MJIaHeThl? a) KOJUTOUbI; 0) TBEpAbIE; B) ra3000pa3HbIe

28. Kakoli XMMHYECKUH 3JIEMEHT JOMHUHUPYET B OKPYKalOIIeM Hac MHPE MHUHEPaoB? a) jKele30
(Fe); 6) nukens (Ni); B) kpemHui (Si)

2 BapuaHT

29. Kakue cocTaBHBIC YaCTH 3eMJIU BKIIIOUAET B ceOs muTocdepa? a) 3eMHYI0 KOpy 0) 3eMHYIO KOpY
U BEPXHIOI0 MaHTHUIO 3€MJIH B) 36MHYIO KOPY U BEPXHIOIO M HHUKHIOIO MaHTUHU 3eMIIH

30. IIpoucxoxaeHnue x*u3HU Ha 3emie - 3To (B cBere runore3sl A. Omapuna u J[x. XoxaneitHa)
pe3ysibTaT NESTEIHbHOCTH HBOJIONUU a) COCINWHEHWH KpemMHus O) COeAMHEHHWH BOJOpPOAA B)
COEIMHEHUH yriepoja

31. buononumMepbI-IepBUYHBIEC OCIIKH U HYKIEHHOBBIE KHCIOTHI - 3TO MPOYKTHI ITama: a)
XUMHUYECKON IBONIONUH 0) OMOJIOrHYECKOM IBOJIIOIUH B) OMOXUMHUYCCKON 3BOTIOIUN

32. KakuM myTeM 3apoamiiach )KU3Hb Ha 3emiie? a) abMOTeHHBIM 0) OMOTeHHBIM B) MTaHCHEPMHEH

33. HazoBute rimaBHBIC 251eMeHTHI Onocdepsl: a) mutocdepa, )KUBOE BEIIECTBO, aTMocdepa,
runapocdepa 6) )KkuBoe BemecTBo, Tponocdepa, tutochepa, ruapocdepa B) runpocdepa, KuBoe
BEIIECTBO, OYBa, Tporocdepa

34. Kakue rassl, comepikamuecs: B atMmochepe, IMeI0T HanbobIee 3HaYCHUE IS )KUBBIX
opranuzmoB? a) H2, NH3, 02, CO2 6) H2S, 03, CO2, H20 (map) B) CO2, 02, 03, H20 (map)

35. Kakast u3 npuBeIeHHBIX pEaKIHil OTpakaeT Mmporecc 00pa3oBaHus B aTMOC(epe KUCITBIX
noxaeit? a) 2S (1B.) + 30,(r) + 2H,0 (k) = 2H,S04(x) ; 6) 2S0,(r) + O2(r) + 2H,0 (k) =
2H2804()K) ; B) SO3(F) + H,0 ()K) = HzSO4()K)

36. [1pu kakux crexumomeTpudecknx kodppunuenrax CH (Tomr.) u O, XUMHUECKUX PEaAKIUH,
JIeKANINX B OCHOBE COKUTAHHSI TPHPOIHOTO YIIIEBOAOPOIHOTO TOIIINBA, 00pa3yeTcsl TOKCUIHBIN
okcun yriaepoxaa (II)? a) 4CH + 50, =+ 2H,0 6) 4CH + 30, = + 2H,0 B) 4CH + O, =+ 2H,0

37. HazoBuTe rpyIiy OCHOBHBIX MPOLECCOB, YYaCTBYIOIIUX B (POPMUPOBAHHH XMUMUYECKOTO
cocTaBa MPHUPOJIHBIX BOJ. a) MEXaHHUECKHUe, GU3NUEecCKue, XuMuueckue 0) pusndeckue,
XUMHUYECKre, OMOIOruuecKue B) OMOIOTHIEeCKUEe, MEXaHUYECKHUEe, XUMUYECKHE

38. HazoBuTe TPYINIy IIaBHBIX HOHOB XUMHYECKOTO COCTaBa MPUPOAHEIX Bod. a) K*, Mg?*, Zn2+,
AP, PO,*, CI', HS 6) Na*, Ca®*, Fe?*, Ni**, SO,*, COs%, SiOs* B) K*, Na*, Ca?*, Mg?*, CI', S04,
HCO

39. ATomapHHblii XJI0p B cTpatocdepe oOpa3yercs B pe3yabTaTe (OTOXUMUYECKOr0 pa3pymIeHus: a)
dropxnopyraesonoponos (ppeonos) CF,Cl, ™—CF,CI" + Cl ; 6) monexynspaoro xmopa Cl, ¥ —
Cl1+ Cl B) xnoproBatuctoii kucaorst HCIO ™ — HO" + ClI

40. ITegocdepa 3T0: a) MOBEPXHOCTHASI 000JI0YKA CYIIN 36MHOTO Iapa, 00pa3oBaHHas pa3IMYHBIMU
10 XapakTepy noyBamu 0) BogHas 00010YKa 36MHOTO 11apa, 0Opa3oBaHHAas MOPSIMU U OKEaHAMH B)
BO3AYIIHAs 000J0YKa 3€MHOT 0 1Iapa, BKJIovarouias rponochepy



41. Kako# rpyrrme ra3oB, coAepkKaliuxcsi B IOYBEHHOM BO3AyXe, MPEIMSITCTBYIOT a3pOOHbBIC
OakTepuu BBIX0OAY U3 MouBkl B atMochepy? a) CO,, H,S, Hz, NH3 ;6) CH4, CO,, SO,, O, B) Hy,
SO,, CHy4, HS

42. CoearHEHHUS KaKOM rpynIbl XUMUYECKUX JIEMEHTOB OTHOCSTCS K OMOreHHBIM BelecTBaM? a)
S, K, P, Fe6) Mg, Na, N, SiB) N, P, Fe, Si

43. O30HOBBIII C110M ABIIAETCS HEOOXOJUMBIM YCIOBUEM CYILIECTBOBAHUS )KU3HU Ha 3eMile IOTOMY
YTO: a) IPENATCTBYET 3arps3HeHUI0 6uocdepsl 0) NPenATCTBYET IPOHUKHOBEHUIO HA 3€MHYIO
MIOBEPXHOCTh KOPOTKOBOJIHOBOT'O yIbTPa(UOIECTOBOIO U3JIyUEHUs B) SIBJISIETCS KaTaIu3aTOpOM
OMOre0XMMHYECKUX IIPOLECCOB

44, CanuTtapHas OIIEHKa KauecTBa BOJIbl YCTAHABIMBAETCS HA OCHOBAHUH ONPEEIICHUs B HEll: a)
PacTBOPEHHBIX I'a30B, OPTaHUYECKHUX BEIIECTB MPUPOJAHOIO MPOUCXOKIECHNS, B3BEIIEHHbBIX
BEI[ECTB, KOJUIOUIHBIX COEIMHEHUH 0) HOHOB TSAXKEJIBIX METAJNIOB, 3JIEMEHTOPTraHUYECKUX
COeIMHEHMH, He(YTETPOTYKTOB, MOJIUXJIOPUPOBAHHBIX OM(EHNUIIOB B) aMMOHHUITHOTO a30Ta,
HUTPUTOB, HUTPATOB, JIETKOOKUCIISIEMbIX OPTaHUYECKUX COETUHEHNN

45. HazoBuTe rpyniny XMMHUECKHX TTOKa3aTelel KauecTBa MPUPOIHBIX BO: a) aKTUBHAS PEAKITHS
BOJIBI, TIPO3PAYHOCTh, OKUCIISIEMOCTh, BKYC 0) OKHCIISIEMOCTb, IIBETHOCTH, KECTKOCTh, TEMIEpaTypa
B) KUCJIOTHOCTH, aKTUBHAS PEAKITUS BOIBI, METOYHOCTH, KECTKOCTh

46. KceHOOMOTHKaMH Ha3bIBAIOT BEIIECTBA, KOTOPHIE: a) UMEIOT MPUPOIHOE MPOUCXOKIACHHE 0)
SIBIISIFOTCSI TPOYKTaMH PEAKINi B3aMMOACHCTBHS XUMHYECKHUX BEIIECTB MPUPOTHOTO
MPOUCXOXKACHHS B) MOMYYCHBI HCKIIOYUTEIBHO B PE3yJIbTaTe XUMUYECKOT'0 CHHTE3a

47. PanmoakTHUBHBIMH BEIIECTBAMHU Ha3bIBAIOTCA XMMHYECKHE DIEMEHTHI U UX COCIMHEHHUS,
oOnagaroniye: a) KaHIEPOTeHHBIMU CBOMCTBaMH 0) TOKCHYHBIMU CBOMCTBAMHU B) HOHU3HPYIOIIUM
N3JIy4eHUEM

48. BropuuHble MaTepruaIbHbIE PECYPCHI 3TO: a) OTXObI IPOU3BOACTBA, KOTOPbIE MOTYT OBITh
00e3BpekeHbI 0) 0TXObI MOTPEOICHUS, KOTOPBIE MOTYT OBITh YHUUTO)KEHBI B) COBOKYITHOCTD
OTXO/I0B MPOU3BOJICTBA U MOTPEOJICHNSI, KOTOPBIE MOTYT OBITh HCIIOJIB30BaHbl B KAUECTBE
TEXHOI€HHOI'O ChIPbs

49. Ilox TepMuHOM "MaTepHANTbHBIN COCTaB OKPYKAIOIIECH cpeibl" MTOHUMAaeTCs: a) GU3MIECKII
coctaB Ouocdepsl 0) OmogorHUIecKuit coctaB OMocdepsl B) XUMUYECKU cocTaB Onochepbl

50. I'omeocTas 310! a) CITOCOOHOCTE OMOJIOTHYECKUX CUCTEM Y4aCTBOBATb B XUMHWYCCKOM
KpYroBopoTc BCUICCTBA 6) CITOCOOHOCTH OMOJIOTHYECKHX CHCTEM NoAACPKUBATb TUHAMHUYICCKOC
PAaBHOBCCHEC B 3KOCHUCTEMAX B) CIIOCOOHOCTL OMOJIOTMYECKUX CHCTEM IMPOTUBOCTOATL U3MCHCHUAM
Cpeabl U COXPAHATH JUHAMHUYCCKU OTHOCUTCIIBHOC IMOCTOAHCTBO U CBOICTBa

51. buoueHo3 3T0: a) COOOIIECTBO Pa3HbIX BU/IOB PACTEHUNH U MUKPOOPTaHU3MOB, HACEIISIFOIIUX
y4acToK ¢ 0ojee UJIh MEHEee OJJHOPOJAHBIMU YCIOBUSAMHU 0) COOOIIECTBO Pa3HbIX BUA0B )KMBOTHBIX U
pacTeHUH, HACENAIONMMX YUYaCTOK ¢ Oojee WM MeHee OJJHOPOJHBIMH YCIOBUSIMH B) COOOIIECTBO
pa3HBIX BUJOB PACTEHMH, )KUBOTHBIX U MUKPOOPTaHU3MOB, HACENSIOIIUX YYacTOK ¢ OoJjiee iIH
MEHEE OJIHOPOJHBIMU YCIOBUSIMU

52. buoreoneHo3 3To: a) MPUPOAHAs CHCTEMa, BKIIIOYAIOIIasi B Ce0s MONYJISALUHI PACTEHUN U
OKPY’KaIoIYI0 UX cpely oOuTanus 0) npupoaHas cpela, BKIoYaromas B ce0s momnyJasiuuu
KUBOTHBIX M OKPYKAIOIYI0 UX Cpedy OOMTaHUs B) MPUPOIHAs cpelia, BKIIoYaromas B ceost
MONYJISIHUA MUKPOOPTaHW3MOB U OKPY’KAIOLIYIO CpeAy UX OOMTaHUs T') MPUPOIHAs cpeaa,



BKJIFOYAOIIAst B ceOs MOMYJIAIUN paCTEHHH, )KUBOTHBIX U MEKPOOPTaHU3MOB JI) PUPOJIHAS Cpea,
BKJIFOUAOIIast B ceOsl MOMYJISIIIUY paCTEHHUH, )KUBOTHBIX, MUKPOOPTAaHU3MOB U OKPYKAIOIIYIO CPEy
UX o0UTaHUS

53. Kak uzmensiercs remmneparypa B Tpornocdepe ¢ yBeJInueHHeM BICOTHI? a) MOBBIIIAeTCA; 0)
MOHMIKAETCS; B) OCTACTCS MOCTOSHHOM

54. Yto nmoHMMaeTcs Mol SMUCCHUE XUMUYECKOT0 BellecTBa B atMmocepy? a) pacnpenenenune
XUMUUYECKUX BEIIECTB MO YacTAM aTMoc(hepsl 0) MoCTyImIeHNEe pa3IuyHbIX BEIIECTB B aTMocdepy,
o0ycIIoBIMBalOIIEe €€ aKTUBHOE 3arpsi3HEHHE B) BblJI€JIEHHE XUMHYECKUX BELIECTB U3 aTMOC(epbl
U paccerBaHUE UX 10 KOMIIOHEHTaM O6uochepsl

55. bronornyeckuMu UCTOYHUKAMU IMUCCHU XMMHUYECKOT O BEIIECTBA B aTMOC(hepy SBISIOTCS: a)
BYJIKaHbI, PaCTEHMsI, IBIJIbHBIE OYpH 0) J1€C, MUKpOOPraHU3MBI, 10XKaphl B) pacTeHU,
MUKPOOPTaHU3MBI, JIeC

56. OCHOBHBIMU aHTPOIOTEHHBIMH UCTOYHUKAMH dMuccH SO, B aTMocepy SIBISIOTCA: a)
MIPENMPHUATHSI METALTYPTUYECKOW TMTPOMBIIICHHOCTH, TMPEIIPHUITHS 0 TPOU3BOACTBY CEPHOM
KHUCJIOTHI U iepepaboTke HePTH 0) TpaHCTIOPT, MPEANPHUATHS TepeBooOpabaThIBatOMIeH U
IIEMEHTHOH MPOMBINIIJIEHHOCTH B) aTOMHBIE AJIEKTPOCTAHIIN M, MAITUHOCTPOUTEIIHHBIE U
TEKCTUJIbHBIC TTPEIPUSTHS

3 BapuaHT

57. AaTponoreHnHasi sMuccHs B aTMoc(hepy COeUHEHUH a30Ta OCYIIECTBIISETCS: a)
CTallHOHAPHBIMU UCTOYHHKAMH C)KHTAHUS TOIIMBA, TPAHCIIOPTOM, MPEANPUATUIMH IO
MPOU3BOJICTBY a30THOI KUCIOTHI 0) TPAHCIIOPTOM, MPEANPHUATHIMYI a30THO-TYKOBOM
MPOMBIIIICHHOCTH ¥ MUIIEBOH MPOMBIIIICHHOCTH B) FHIPOIJIEKTPOCTAHIMSIMHI, AaTOMHBIMU
peaKTopaMu, ABUTATEISIMH BHYTPECHHETO CTOPAHUS

58. [lonuuuknuueckue apomarunueckue yriaeogopoast (ITAY) saBnsroTcs KaHIIEpOreHHBIMU
BEIIECTBAMH M OTHOCSTCS K IPUOPUTETHBIM 3arpsi3HUTENIM atMocdepsl. HazoBuTe ocHOBHBIE
ucrounuku smuccuu [TAY B atMocdepy. a) KOKCOXUMHUECKHE, IIEIUTI0I03HO-0yMaKHbIE,
THJIPOJTU3HBIE TPOU3BOACTBA 0) MPEINPHUATHS MO MPOU3BOACTBY CTallM, CTPOUTEIBHBIX MaTEepHAIIOB,
MJIACTUYECKUX MACC B) MPEANPUATHS 110 IPOU3BOACTBY KOKCA, CaKH, AJIFOMUHUSA

59. ITox armocdepHOi NBUIBIO TOHUMAIOT B3BEIICHHBIEC B BO3yX€ TBEPJIbIC YACTHUIIBI C Pa3MEPOM:
a) menee 0,1 mxMm; 0) MmeHee 1 MkM; B) Oosiee 1 MKM

60. HazoBHTe TUNUYHBIC HETATUBHBIC IMOCIEICTBUS TJI00aIHbHOTO U JIOKAIBHOTO 3arpsi3HEHUS
aTMoc(epbl. METaJUIOPYAHBIX 3aI1aCOB B 36MHOM KOpe, TOKCHYECKHI U OTOXUMHUYECKUN cMoT 0)
KHUCJIOTHBIC OCAJKH, CHH)KEHUE CTEIICHH MepeMelllMBaHMsI BO3AYIIHBIX TOTOKOB B Tponocdepe,
neMorpaduueckas simMa, "mapHUKOBBIA" 3(DPEKT B) KUCITOTHBIC OCaKH, "MTapHUKOBEII" 3¢ ekT,
HApYIICHHE 030HOBOT'0 CJIOSI, TOKCHYHBIN U ()OTOXMMHUYECKUN CMOT

61. Kakas rpymnmna ra3oB BHOCHUT HauOonbIuii BKiIaa B "mapHukoBselil” a¢pdexr? a) CO,, H,O (map),
NH3, CH4 6) CFzClz, Nzo, HzS, HZO (nap) B) COz, CF2C|2, CH4, Nzo

62. Kakoe coenuHeHHE SIBIISICTCS TJIABHBIM XJIOPCONIEPIKAIIMM KOMIIOHEHTOM CTpaTocqepsl,
ONPEAEIISIIOIUM HHTEHCUBHBIA CTOK aToMapHoro xjopa? a) xaopucteiii metun (CH3Cl); 6)
xnopucthiii Bogopoa (HCI) B) dropxmopyraesomopos (CF,Cly)



63. Uto Takoe cMor? a) cMech ra3000pa3HbIX U TBEPABIX KOMIIOHEHTOB, 00Pa3yIOUIUX B MPU3EMHOM
cioe arMocepsl IbIM 0) CMeCh JKUAKUX U ra3000pa3HbIX KOMIIOHEHTOB, 00pa3yIOIIUX B
MPU3EMHOM clioe aTMoc(epbl TyMaH B) COBOKYITHOCTb Ta3000pa3HbIX, KUIKHUX U TBEPABIX
KOMITOHEHTOB, 00pa3yIOUIUX TOKCUYHBIA a3p030Jib B MPU3EMHOM CJI0€ aTMOC(hepbl

64. ['maBHO# MPUYUHON TOKCUYECKOTO CMOTa ABJISETCS MOBBIIIEHUE B aTMOC(hepe KOHIIEHTPaIUH:
a) H,S; 6) CO; B) SO3 ; ) AMOKCHHOB; 1) MOJTUXJIOPUPOBAHHBIX OM(PEHUITIOB

65. Kakne Heo0Xx0AUMBI yCIIOBHS AJ1 00pa3oBaHus POTOXMMHUYECKOro cMora? a) HaJluuue B
Bo3nyxe ITAY, HHTEHCHBHOE CONIHEUHOE U3JIy4eHHUE, HAIMYKE B IIPU3EMHOM CJI0€ aTMOC(hepbl
TypOyJIGHTHOCTH BO3yIIHBIX MacC, MHBEPCHUS TEMIIEpaTyphl 0) OTCYTCTBHE BETPA B IPU3EMHOM
cioe armocgepsl, Hannuue B Bo3ayxe CO, OTCyTCTBHE COTHEYHOIO U3J1y4YEHHUs, UHBEPCUS
TEeMIEepaTyphbl B) HHTEHCUBHOE COJIHEUHOE M3JTyUyeHHE, HAJU4YHe B BO3JlyX€e YIJIEBOJOPOIOB, UX
MPOU3BOAHBIX U OKCHJIOB a30Ta, HAJUYHME B IPU3EMHOM CJI0€ aTMOC(Ephl 3aCTOMHON 30HBI,
WHBEPCHUS TEMIIEPATYPHI

66. O1HOM 13 TPYNN MOYBEHHBIX MUKPOOPTaHU3MOB SIBJISIIOTCSL OaKTepUHU, KOTOPBIE YIaCTBYIOT B
KpyroBOpOTE BEIIECTB B IOYBE, B TOM YHCIIE U B ITporeccax okucienus. [Ipouecc cynppodukannn
9TO MPOIECC OMOXMMHUYECKOTO OKHCIEHHUS: a) OPTaHNYECKUX BEIIECTB 0) CEPOCOAEepPIKAIINX
HCOPraHMYCCKUX BCUICCTB B) a30TcoAcCpiKaluX HEOPraHNM4ICCKUX BEUICCTB

67. Kakue ra3sl cofepskarcsi B COCTaBe OUYBEHHOr 0 BO3Ayxa B Hanboibsuiem konudectse (ot 0,1 mo
73 o0beMm. %)? a) Hz, SOz, CH4 ) 6) NOz, HzS, CO, B) 02, Nz, COZ

68. Cozmeprxanue KpeMHHUs B TBep10# (a3ze mouBsl cocTasiseT (Mace. %): a) 30,0; 6) 51,0; B) 16,9;
r) 7,0

69. Tpanchopmarmms opraHUIECKOro BENIeCcTBa B TOYBE MPOUCXOJNUT B PE3YJIh- TaTE: a) PEaKInit
KOMILIEKCO00pa30BaHus 0) peakuil OCakJeHUs B) IEATEIHHOCTH MUKPOOPTaHU3MOB

70. Kakue mo4BbI 00J1a1a10T HAUOOIbIIIEH YCTOWYUBOCTHIO K XHMUUECKOMY 3arpsi3sHEHUI0? a)
KaITaHOBBIE, YePHO3EMHBIE 0) MOI30J1bI, TIIMHUCTHIC B) MECUYAHBIC, MAJIOTyMYCOBBIC

71. MuHepai - 3T0 NPUPOIHOE XUMHYECKOE COSTMHEHIE KPUCTAIUTHYECKON CTPYKTYPHI,
oOpa3oBaBIieecs Ha 3emiie KaK pe3yabTar: a) QU3NUECKUX U TEOXUMUYECKUX MTPOIECCOB 0)
Te0JIOrMYeCKUX M TeOXMMHUYECKHX MPOIECCOB B) XUMHUYECKUX M T'€OJOHYECKUX MPOIECCOB

72. MuHepanoruueckue U3MeHEHUs B 3eMHOI KOpe CBsI3aHBI C MPOIIECCAaMU XUMHUYECKOT O
BBIBETPUBAHUSA MUHEpanoB. Kakue mpouecchl OTHOCATCA K XUMUYECKOMY BBIBETpUBAHUIO? a)
pacTBOpPEHHS, OKUCICHUS, THIPOIu3a 0) OCaKACHUS, KOMILIEKCOOOpa30BaHUs, MOIHKOHICHCAIUN
B) MOJINMEPU3AUU, UCTIAPEHUS, HUTPU(DUKAITUN

73. I3omopdu3m 3T0: a) pa3pylieHne KPUCTANINYECKON CTPYKTYpbl MUHEepaa 0) siBlieHue
B3aMMHOI'0 3aMEIIEHUS HOHOB B KPUCTAJUIMYECKON CTPYKType MUHEpaia Oaaroaaps OJU30CTH UX
paauycoB B) IEPECTPONKA KPUCTAIIIMYECKON CTPYKTYpbl MUHEpalia

74. ®mouapl 3TO: a) THAPOTEpMaIbHBIE PACTBOPHI 0) METAIOHOCHBIE OCAAKW B) PYAHOE BEIIECTBO

75. Kakyto 10110 OT 0OIIKX 3a11acoB BOABI HA TUIAHETE COCTABISIOT BOJbl MupoBoro okeana? a) 50
%; 6) 65,9 %; B) 78 %; r) 83,4 %; ) 96,5 %



76. HazoBute rpynmny OCHOBHBIX MPOIECCOB, yYaCTBYIOIMUX B (POPMUPOBAHUU XUMHYECKOTO
COCTaBa MOBEPXHOCTHBIX BOJI: @) TEIJIOBBIE, MIJIA3MOXUMUYECKNE, KpUOTE€HHBIE 0) (hu3nueckue,
XUMUYECKUe, OMOJOTHUYECKHE B) TEPMOsIEPHbIC, ByJKaHUUECKUE, PU3UKO-XUMUYECKHE

77. Kak u3MeHsieTcss XMMUYECKHI COCTaB BOJbI IPH (QUIBTPOBAHUU €€ Yepe3 YepHO3EeMHbIE,
KalITaHOBBIE MJIM COJIOHIIEBATHIC MTOYBHI? a) YMEHBIIAETCS COJIEP’)KaHNE HEOPTAaHUUECKUX HOHOB 0)
YBEJIMYMBAETCS COAEPKAHUE OPraHMYECKOI0 BEIIECTBA B) YBEIMUUBACTCS COJIEpIKAHIE
HEOPraHWYECKUX HOHOB

78. Ha3oBuTe rnaBHbIE HOHBI MOpcKoii Boasl: a) Na*, Mg?*, CI, SO# ;6) K*, Ca®*, HCO 3, NO 3;
8) Fe?*, BaZ*, CO%, HSIO"

79. DBanopuUTHI ITO: a) COIH, KOTOPBIE BBINAIH MPUPOAHBIM IIyTEM U3 UCHAPSIONIEHCS MOPCKOM
BOJBI B OacceliHax 0) cOM, IPUBHECEHHBIE B BOJIBI MOPCKHX 0aCCEHHOB aHTPONOT€HHBIMU
HMCTOYHMKAMHU B) COJIM, HAKONIMBIINECS HA MOPCKOM JHE IYTeM MX €CTECTBEHHOI'0 OTJIOKEHHUS B
TEUYEHUE Ie0J0rH4eCcKOoro nepuoaa

80. Mopckasi BoAa 10 COJIep>KaHUIO B HEll INIaBHBIX HOHOB NPEJCTABIIAET COOOM: a)
KOHILIEHTPUPOBAHHBII pacTBOp 0) pa30aBIeHHBIN PaCTBOP B) KOJUIOUIHBII pacTBOP

81. Beicokne CKOPOCTH 0CaJKOHAKOIUICHHUSI B OKEAHaX MOTYT OBITh BBI3BAHBI: a) BEICOKUMU
CKOPOCTSIMH ITOCTYTIJICHHUSI MUHEPAJIOB C KOHTHHEHTOB 0) BBICOKUMH CKOPOCTSIMU MPOAYIIHUPOBAHHUS
MUHEpaJI0B OMOJOTHYECKHUMH areHTaMH B) THAPOTEPMAIbHBIMUA PACTBOPAMHU, PA3HOCALIIUMU
PYZHOE BEIECTBO, OCENAIONIEE HA OKEAHCKOE THO

82. BeIHOC U3 MOPCKOii BOABI cynbdar noHoB (SO42) cBA3aHO: a) ¢ 00pa30BaHUEM OTIOKEHHI
MMUPUTA HA MOPCKOM JHE 0) ¢ 6aKTepruasbHBIM BOCCTAHOBJIICHHUEM CYJb(aT HOHOB B CYJIb(GHUIBI B) C
00pa3oBaHHEM OTIIOKECHHH TUIICAa HA MOPCKOM JTHE

83. [ToueMy OMOIIOTHYECKHE MTPOIIECCHI M YEIIOBEUYEeCKas NeATeIbHOCTh HE OKa3bIBAIOT
CYLISCTBEHHOT'O BIIUSIHUS Ha TJIABHBIC HOHBI B MOPCKOI BoJie? a) MOpCKasi BOJIA SIBIISETCS
OIPOMHBIM pe3epByapoM 0) IIaBHBIC HOHBI UMEIOT B MOPCKOI BoJie OOJIbIINE BpeMEHA IIPEeObIBAHHS
B) TJIABHBIC HOHBI UMEIOT B MOPCKOM BOJIE KOPOTKUE BpeMeHa MpeObIBaHUS

84. Uto siBNIIeTCS OCHOBHBIM HCTOYHUKOM PAaCTBOPEHHBIX B MOPCKOM BOJI€ METANIOB? @) IPUBHOC
METAJUIOB B MOPCKYIO BOAY U3 aTMOC(ephl U C PpEYHBIM CTOKOM 0) MarMatTuieckuii (ronsa B)
PYAHOE BELIECTBO METAUIOHOCHBIX OCAJKOB MOPCKOT'O JIHA

4 BapuaHT

85. BMemaTenbCTBO YeI0BeKa B MPUPOAHYIO Cpely HAHOCHT 3aMEeTHBIH yuiepo ouocdepe, KOTopbIit
BBIPA)KAETCs: @) B YMEHbUIEHHUE KOJIMYECTBA IPOJIYKTOB MUTAHUS U TOBAPOB HAPOJHOIO
notrpebieHus 0) B UBMEHEHHUE )KU3HEHHOT' 0 MPOCTPAHCTBA U HEN30€KHO CKAa3bIBACTCS Ha
KU3HEJEATEIbHOCTH YeJI0BEKa B) B YMEHbILIEHUE YUCICHHOCTHU JIIOAEH Ha MIaHeTe

86. Pacniperenenne XMMHUUECKOT0 BelIeCTBa B Onocepe Mexay cpernaMu (BO3yXOM, BOJOH U
MOYBOM ) MPOUCXOJUT B COOTBETCTBHUH C UX: a) XUMUYECKHUMHU CBOICTBaMU 0) OMOIOrHYeCKUMHU
CBOMCTBaMHU B) PU3HKO-XUMHYECKUMH CBOWCTBAMHU T') (PU3NYECKUMHU CBOHCTBAMH

87. Ilpouecc ancopOLMK XUMUYECKUX COCIMHEHUH B TIOYBE ONMKUCHIBACTCS: a) YPAaBHEHHEM
JlenrMmiopa; 6) ypaBHenueMm ®peiinanuxa; B) ypasuenueM lllunosa



88. [Ipomecc macconepeHoca BelIecTBa B oYBe sABIgeTCA QpyHKuuei: a) muddy3un, KOHBEKIIUU U
JUCIIEpCHUH BEIIECTB 0) JTeTYy4YecTH, JTUCTIEPCHOCTH U AU y3UH BEIIECTB B) KOHBEKIIUHU, OCAXKIACHUS
Y JIETY4YECTH BEIIECTB

89. Indpy3noHHBIH MacCONEpEeHOC, B PE3yabTaTe KOTOPOT'O MOJIEKYJIbI, aTOMBI 1 HOHBI BEIECTBA
nepeMeniarTcs U3 001acTu O0bIIeH KOHIICHTPAIMHU JAaHHOT'0 BEIIECTBA B 00J1aCTh C MEHBIIIEH €To
KOHLIEHTpaIeH, ABJISIeTCs: @) XUMUYECKUM IpoleccoM 0) GU3nIecKuM MpoIeccoM B)
TEPMOSIACPHBIM MPOIIECCOM T') JIEKTPOXUMHUECKUM MPOIIECCOM

90. CKOpOCTBIO yJIeTy4YHMBaHUS HA3bIBAIOT MOTOK MaCChl BEIECTBA, MPOXOIAIINNA B €TUHUIY
BpEMEHU Yepe3 eNHUIY TUIoLa i MeX(a30Boi TpaHULbL: a) "Bofa-Bo3ayx" 0) "mouBa-Boaa" B)
"mouBa-Bo3ayx"

91. B kakoM BuJie IPOUCXOAUT MUTPALIUsI B IPUPOAHBIX BOJAAX XUMHUECKUX COCTMHEHUN TaKUX
MaKpOKOMITOHEHTOB, Kak Na, K, Ca, Mg? a) B mOHHO-pacTBOPEHHOM 0) KOMITJIEKCHBIX CO€INHEHUH
B) TPYJAHOPACTBOPUMBIX COEIMHEHMH T') KOJUIOUIOB

92. B kakoii ¢opMe MPOUCXOAUT MUTPAIUSI B IPUPOIHBIX BOJAX TSKEITBIX METAILIOB? a)
WHIUBUYATHHBIX KATHOHOB 0) KOJJIOMIOB B) KOMIJIEKCHBIX HOHOB (KATHOHOB ¥ aHHOHOB)

93. [loBeneHne XMMUYECKUX JIEMEHTOB B ITOYBAX M UX FT€OXMMHUUECKass MUTPAIIUS 3aBUCAT OT: Q)
WX TIOJIOKEHUS B epuoandeckon cucreme J[.M. MenneneeBa 6) KHCITOTHO-OCHOBHBIX U
OKHMCJIUTEIbHO-BOCCTAHOBUTEIBHBIX YCIIOBUN MTOYB B) CKIOHHOCTH K THIAPOIU3Y U THApATAIUU

94. 'eoxuMu4ecKass MUTPAIUsl XMMUYECKUX JJIEMEHTOB 3TO: a) TMEepeMEeNIeHNe aTOMOB XUMHUYECKHX
3JIEMEHTOB B 36MHOW KOpe, Beyllee K UX PACCEMBAHUIO MIIM KOHIICHTPANH 0) mepeMenieHue
aTOMOB XMMHMYECKHX 3JIEMEHTOB B BOJE, COPOBOXKIAIOIIEECS IPOLECCAMU THIPOJIN3a U
TUApPATALMY B) IEpEMEINIEHNE aTOMOB XMMUYECKHUX 3JIEMEHTOB B Tponocgepe, OCI0)KHEHHOE
XUMHYECKUMH PEAKIUAMH C yYaCTHEM PAJIUKATIOB U BOJIBI

95. MurpanuoHHas CHOCOOHOCTH TSKEIIBIX METAJIJIOB BO3PACTAET: a) B HEHTpaIbHBIX cpenax 0) B
KHCJIBIX CpeJlaX B) B HICNOYHBIX CPeaax

96. CkopoCTh MUTPAIU U HAKOIJICHHUS] XUMHUYECKHIX 3JIEMEHTOB B OKPY)KaIOUICH cpelie 3aBUCUT OT
TreOXHMMHYECKHX 0apbepoB, KOTOPHIX BBISBICHO TPH THIA. Ha30BUTE THITHI TEOXHUMHUYECKHUX
OapbepoB. a) xumMudeckue 0) puzndeckne B) MEXaHHIECKHE T) OMOTOTHYECKHE 1) PU3UKO -
XUMHYECKUE €) OMOreoXMMHUYECKUE

97. Ha3zoBuTe OCHOBHBIE BBl HODMHUPOBAHHUS KaueCTBa OKPYKAIOLIEH Cpebl a) caHuTapHoe 0)
9KOJIOTMYECKOE B) CAHUTAPHO-TUTHEHUYECKOE I') KOMIUIEKCHOE /) BOJIHO-XO035HCTBEHHOE €)
MPOMBILITIEHHOE

98. CanutapHO-0aKTEpPHOIOTHYECKUMH TOKA3aTEISIMH KayecTBa IMUTHEBOW BOJIBI SBISIOTCA: a)
oO1ree MUKpOOHOE YUCII0 0) KOJTU-TUTP B) KOJIM-UHJEKC T') MyTHOCTH 1) PAJHOAKTUBHOCTD

99. Ilpu ycranosnenunu [1JIK TsokenbIx METamIOB B MOYBE MCIIOIB3YIOT: a) BAJIOBOE COJIEpKaHUE
TSDKEJIBIX METAJIJIOB B OYBE 0) KOJIMYECTBO MOJABUKHBIX COEJUHEHUI METAJIJIOB B ITOYBE B)
KOJINYECTBO CBA3AHHBIX METAIJIOB B KOMIUIEKCHBIE COSAMHEHUS

100. OcHoBHoOI I CJIbIO aHAJTUTUUYECKON XUMHUHU IIprU OCYHICCTBJICHUU 3KOJIOTMYCCKOI'0 MOHUTOPHHIA
SABJIACTCA: a) O6Hapy>KCHI/Ie 3arpsA3HAOINUX BCIICCTB, COACPIKAINUXCA B IIPUPOJHBIX MaTpulax 6)



YCTaHOBJICHHE IPUOPUTETHBIX 3arps3HUTENCH OKpPY)KAIOIIEH Cpebl B) OMpe/esieHue KOHIIEHTPAUK
3arpsI3HSIONIMX BEIIECTB, COAEPIKALIUXCA B IPUPOJAHBIX 00BbEKTaX

101. Kakue meTos1 0TOOpa npod BO3ayXa UCHOJIB3YIOT JUIsl XMMUYECKOr o aHainu3a? a)
acrupalmoHHBIH 0) 0TOOp MPoO B KOHTEWHEPHI B) OJJTHOMOMEHTHBIH

102. Ha3oBuTe OCHOBHBIE METO/Ibl KOHIICHTPUPOBAHUS 3arpsI3HSIONINX BEIIECTB B BO3AYLIHOM
npobe: a) KpUOreHHOE KOHIIEHTpUpoBaHue 0) abcopO1us 3arpsi3HeHUH B) aficopOLus 3arpsi3HEHUM

103. I'azoBast xpomarorpadusi UCTIONB3YETCS IJIs: a) pa3feseHus 0) uIAeHTU(UKALNH B)
3aMOpaXXKUBAHUA F) CY6JII/IMaHI/II/I II) KOJIMYCCTBECHHOI'0 OHNPEACTICHUS TOKCUYCCKHUX XUMHYCCKUX
COEUHECHUIN

104. Kakue MeToAbl OYMCTKHU HUCIIOIB3YIOT B MIPOIIEcce MPOOOMOATOTOBKY B METOE
BBICOK03 () (hEKTUBHOMN KUJKOCTHON XpoMmarorpaduu? a) ancopOuroHHast KOJIOHOYHAs
xpomarorpadus 0) KCKII03UBHAS XpoMmaTorpadusi B) HOHOOOMEHHass Xpomarorpadus 1)
BBITECHUTEIbHAS XpoMaTorpadus

105. MeToabl aTOMHOTO 3MHCCHOHHOTO CHEKTPAIBHOTO AHAIN3a WCIONB3YIOT JUIS: a) OHNpPEAeNCHHS
CJIEIOBBIX KOJHMYECTB TSIKEJIBIX METANIOB B BO3/1yXe, Boje U nouse 0) onpenenenus [TAY u CITAB
B BO/JIC B) OIIPE/ICIICHHUS B3BEIICHHBIX BEIIECTB B BO3/IyXe

106. AGCopOUMOHHYIO CTIEKTPOCKOIHUIO UCITONB3YIOT [IJIS: a) HACHTH(DUKAINN YCTaHOBICHUS
CTPOCHUA OPraHUYCCKUX, MECTAJLNIOPTAHUYCCKUX COC)II/IHGHI/Iﬁ N HEKOTOPLIX HCOPraHUYCCKHUX TIa30B
0) ompeiesieHns KOHIICHTpauu He(QTETTPOTYKTOB B BOJIE B) OOHAPYKEHUS PaIiO0AKTUBHBIX
M30TOIIOB B BO3JTyXe

107. Yro Takoe onTHYecKas MIOTHOCTh pacTBopa? a) BeJITUInHa 0OpaTHAs MPOITYCKaHHIO 0)
norapu(m OTHOIICHUSI HHTCHCHUBHOCTH IPOIIE/IIET0 CBETOBOTO MOTOKA K HHTEHCUBHOCTH
MaJaroIIero B) Jorapu(m OTHONIEHUS MHTCHCHBHOCTH T1a/Iaf0IIEr0 CBETOBOTO IMTOTOKA K
WHTCHCHBHOCTH IPOLIEAIIETO

108. Kak Ha3bIBaeTCsl 001aCTh CIIEKTPA, JexKanias B JUarma3oHe dIeKTPOMarHUTHBIX KOJIeOaHUN OT
400 am g0 750 am? a) Buaumas 0) ynbTpaduosieToBas B) HHPpaKpacHas

109. Kakoit 0CHOBHOM 3aKOH JIE)KUT B OCHOBE CIICKTPaJIbHBIX METOIOB aHanu3a? a) 3akoH JlamOepTa
0) 3akoH byrepa B) 3akon byrepa-JlamGepTa- bepa

110. C noMouIp0 KaKoro MpUCIOcOOICHHS MOKHO OTOMPATh MPOOBI ra30B ISl IPOBEICHHUS
aHaIM3a METOJIOM ra3oBoi XxpoMarorpaduu? a) BAKyyMHOI0 Hacoca 0) IIIpHIla B) pe3HHOBOTO
1ulaHra

111. Kak knaccupuuupyroTcs JIEKTPOXUMUYECKAE METOIbI aHAIM3a 10 MPUPOJIE U3MEPSIEMOTO
rapaMeTpa 3JIEKTPOXUMUUECKON SUelKn? a) IOTeHUHOMeTpHs 0) BosibTamiepoMeTpusi B) AMP-
CHEKTPOCKONUS I') KyJIOHOMETPHUS 1) KOHAYKTOMETPHUS €) 3JIEKTPOrpaBUMETPHUS

112. HazoBuTe OCHOBHBIE OOJIACTH MPUMEHEHUSI MAacC-CIIEKTPOMETPHH B SKOJIOTMYECKOM aHAIIU3eE.
a) DKCIpeCcC aHaJIu3 ra30BbIX CMeceil 0) MOJIEKYISIpHBIN aHAIU3 OPTAHUYECKUX BELIECTB B)
3JIEMEHTHBIN aHAJIU3 HEOPraHMYECKUX BEIECTB



Ouenounoe cpeactBo Ne 2- BxogHo0il KOHTPOJIb - TeCT

1. 3aboneBaeMOCTb POCCHUSIH B paiioHaxX HePTeJ0OBIYM 3HAUNTEIBHO BBIIIE, YEM B CPEAHEM

o crpase. [louemy?

a) BO3JyX IPONUTAH NMapaMu HePTH;
0) He)Th — CIYTHUK YPaHOBBIX PYJI;
B) FOPUT NOMYTHBIN Ia3;

T') B BOJIE paCTBOpPEHA COJIsIpPKA.

2. Ha nue bantuiickoro mops nokostes cyaa ¢ 300 000 ToHH XxuMuuecKux 00enpUIacoB, 3aJMoBbIi
BBIOPOC KOTOPBIX MOKET MPOU30MTH B Onmkaiimue roasl. Poccuiickue yuéHble mpeasiaraior:

a) MOJHSTH U IIePe3aXOpPOHUTH CYJ]a B OTKPBITOM OKEaHe;
6) Goenpunacs BHIBE3TH U YHUUTOXKHUTD;

B) HaKpBITh Cy1a capkodaramu (kak B UepHoOBLIE);

T') 3aKa4aTh B TPIOMBI OCTOH.

3. 'omyGast KpOBb JI€HCTBUTENBHO OBIBAET Y:

a) apUCTOKPATOB;
0) maykos;

B) TapaKaHOB;

T') TEPMHUTOB.

4. Yuénple ["apBap/CKOro yHHBEPCUTETA BBISICHHWIIHN, YTO JEBOYKH-TIOJPOCTKH, O0O0XKAIOIIHE KOIY,
B CPaBHEHHH C TIOOUTETFHUIIAMH MOJIOKA U COKOB

a) B 18 pa3 nmyumie BusT;

0) B 18 pa3 wamie 1oMarOT pyKd — HOTH;
B) 3yObl y HUX B 18 pa3 kpemnde;

T') IPBITAIOT BhINIE Ha 18 caHTUMETpOB.

5.3a pa60Ty C HCKOTOPBIMH BPCAHBIMHU BCIIECTBAMU IT1OJIAracTCa MOJIOKO. HO, K COXaJICHUIO,
MOJIOKO pacCTBOPACT U TEM CaAMbIM CHOCO6CTBy€T BCAaCbIBAHUIO:

a) KaHLIEPOT'€HHbIX BEILECTB;
0) paAMOHYKIIUIOB;

B) IMOKCHHOB;

) coJiel TSKENBIX METAILIIOB.

6. B moMenenuu, rjie MHOTO JIFOAEH, CTaHOBHUTCS AyIHO. C 4eM 3TO CBSI3aHO?

a) C yBEJIMYCHUEM BJIAKHOCTH,
0) C MOBBILLIEHUEM TEMIIEPATYPHI;
B) C U30BITKOM YTIIEKUCIOTO I'a3a;
') C HEJOCTAaTKOM KHCIIOpO/a.



7. OCHOBHBIMM UCTOYHUKAMHU PTYTH B Hallle¥ IHETE ABIAIOTCS phiba u rpudsl. Kakyro prioy,

B CBA3U C 3THUM, IPCAINIOYTUTCIIBHEC HOKyHaTb?

a) OONBIIMX pa3MepoB;
0) MEHBIIIUX Pa3MEPOB;
B) XMILHYIO;
T') CONEHYIO.

8. 3auem kodeliHoMy aepeBy KopenH?

a) 9TO UCTOYHHK SHEPTHUHU HA 3UMY;
0) nnst 60pHOBI C HACEKOMBIMU;

B) JUIS IIPUBIICYCHHS ITUET;

') KOeuH yKpeIuIsieT JpeBEeCHHY.

9. B ciywae moenaHus KUBOTHBIMH aKaIlMM OHA MOXKET MPEIyNPEkKIaTh CBOMX «COOpaTheB»
o rpossimieit onacHoctu. U uepes 10-15 MuUHYT OHM yBENIMUYMBAIOT COJIEPKAHUE SITTOBUTOTO

TaHWHA B NUCThAX. Kak curHanusupyer akamnus?

a) BBIZCJISCT OTHIICH;

0) BBIZIEIISICT YIIICKUCTIOTY;

B) pa3BopayuBaeT JUCTBY NpoTuB CoNHIA;

T') BBIICIISET KHCIOPO/T;

1) pa3BOpayMBaeT JUCTBY 10 MarHUTHOMY IIOJIIO.

10. Yem MeHbIIIE «XUMHUU» B KOH(DeTe, TeM yunie. OOpamnialiTe BHUMaHUE Ha IIBET KOHPETOK —

HaTypajibHas Kpacka, ojydaemas U3 pacTeHHMil, Bceraa

a) onéxas;

0) Gpyopecupyroras;
B) 3enéHasl;

T') OpaHXeBasl.

11. O0GbYHO HATYpPaNBHBIN MPOAYKT JIyYIlle HCKYCCTBEHHBIX aHAIOroB. Ho BOT cHHTETHYEeCKOe

MOTOPHOC MaAcCJIO IMPCAITOYTUTCIBbHEC MHUHCPAJIBbHOIO. F;[e QH_[é CUHTCTUYCCKHEC MaTCpHajibl

Jy4llle HaTypaJbHBIX?

a) B 3yOHBIX IIETKAX;

0) HIKHEM Oenbe;

B) BEpXHEM OeJbe;

') MPOU3BOJICTBE KOJIOACHI.



12. Breipaxenue «caxap — Oemnas cMepTh» 001Ien3BecTHO. Hanpsamyto oT konndecTBa

moTp ebasgeMoro caxapa 3aBUCHAT:

a) 00JIe3HU cepla;
0) nuaoer;
B) pacCTpOICTBA ICUXUKH;

I') HUYEro He 3aBUCHUT.

13. V Goxbelt KOpoBKHM Ha crubax HOKEK MOT'YT IPOCTYNAaTh KanelbKU KUJKOCTH, ITOX0XKeH

Ha MoJ0Ko0. OHa npeaHasHa4YcHa:

a) U1l KOpMJICHHUS IeTEeH;

0) Ut OTIYTMBAHUS BParos;
B) JUISl CTPOMTENIbCTBA FHE3/1a;
T) JUIS IPOIIUTKH KPBUIBEB.

14. Hekotopsie eBponelcKue CTpaHbl 3alpeniaoT IPoAaXy AMKOPACTYIINX HIaMITHHBOHOB.
IToromy 9TO OOPOBHKH, IIAMINHBOHBI U APYTrHe IPUObl HAKAIIINBAIOT:

a) TBEPJIbIC YaCTHUIIBI KHCJIOTHBIX JOXKICH;
0) n30bITOK BUTaMuHa C;

B) MOHBI PTYTH, KaJIMHSI, OJIOBa;

T') SMOPHOHBI TUKOPACTYIINX OEIKOB.

15. ITo conmeprxanuio Oeaka rpuObI MPAKTUYECKU HE yCTynatT mscy. [Touemy ke cuuTaercs, 4To

HX IMUTATCJIbHAasd HECHHOCTb HUXE, YEM Y msca?

a) 6enok rpr0OOB BHIMBIBACTCS KUCIOTHBIMH JTOXKISIMHU;

0) >KMBOTHBIE 710 320051 IBUTATHCH, & TPUOBI HEMOIBHKHBI;

B) IEPEBbS U TPABA 3aCIOHSIOT COJNHIIE U MPEMSATCTBYIOT ()OTOCUHTE3Y;
I') KJIETKH TpUOOB yIaKOBaHbl B LEJIIOJ03HYIO 000JIOUKY.

16. Hu B xoeM ciry4yae Helb3sl COKUTaTh OJIHOPA30BYIO MOCYAY, MaKeThl, pe3uny. Kpome Toro,

Helb3s OpocaTh B KOCTEP

a) KopHH 1y0a;

0) KOpy KpacHOTO0 JIepeBa;

B) 00JIOMKH CTapbIX JE€PEBSIHHBIX MOCTPOCK;
I) JIUCThS KIEHA.



17. ITpu BbIOOpE Mebenn it peOEHKa MPOBEPSIOT, XOPOLIO JIM 3aKPAIICHBI HJIH OKJIEEHBI
(hanepoBKoOi (JTaMHHATOM) TOPIIEBBIC TOBEPXHOCTH MaHeel. DT0 HE0OX0AMMO ISl TOTO,

qTO0BI

a) He BbLAeNsICA (popManbaeTUL;

0) HE 3aHO3UTh PYUYKH — HOXKHU;

B) HE «3aBECTH» MYPaBbEB;

T') HE TyCTUTh KOMapoB U3 MOJBAJIOB.

18. Juxnopdoc (nau quxsiodoc) — oHO U3 caMbIX 3(PPEKTUBHBIX CpelcTB OOPHOBI C HACEKOMBIMU
BHYTPH XHJIBIX TOMEIIEHUI; TP €ro MPUMEHEHHH HCUYE3al0T JaXKe JOMOBBIE MypPaBbU
U TapakaHbl. HekoTopble aBUaKOMIIaHUH HCIIOIB30BAIN JUXJI0(OC IS MPEeAOTBPAIICHHUS
TPAaHCKOHTHHEHTAIBHOT O IEPEHOCA HACEKOMBIX. 3aTeM OTKa3aJIHCh OT PACIbUICHHUS penapara.
ITouemy?

a) AMxJ0(0oC BBHI3BIBAN y TACCAXKUPOB KaIllellb;

0) mpenapaT BbI3BIBAI F€HETUYECKUE HAPYIICHHS;
B) Ipemapar pa3pymai aTFOMUHHEBbIe KOHCTPYKIIHH;
r') 00pa30BBIBAJIMCH OYEPEIN Y TYaIETOB.

19. Eciim granatel mpoaaroT At 1abopaTOpPHOTO UCITOIB30BAHUS, TO HA YITAKOBKaX 00s13aTEIbHBI
HAJIUCHU: «MOTYT BBI3BaTh HEOOpAaTUMBIE TTOPAKEHUS», «KMOTYT BBI3BaTh pak» u T.A. Ho ecTp
npeametsl, Ha 40 — 50% cocTosmue u3 Gpranaros, KOTOpbIE OOBIYHO MAPKUPYIOT KaK

CKHECAJOBHUTBICH. 910

a) HTPYIIKY [Tl CAMBIX MAJICHBKUX;
0) TIOpEMHBIC HAPHI;

B) JKEJIE3HOJOPOXKHBIC IITIAJIbI;

') OJJHOPA30BbIe OPUTBEHHBIC JIC3BHISL

20. DTUAMpPOBaHHBIA OCH3UH BPEICH U3-3a HATMYUS B HEM:

a) STUJIOBOTO CHUPTA;

0) TUIIOBOT'0 HKBHBAJICHTA;
B) MBIIIbSIKA;

') CBUHIIA.

Ouenounoe cpeocmeo Ne 3 - Omuem no nabopamopHoil pabome

1) Otuersl 0 7a0OPAaTOPHBIX padOTaxX MOJKHBI OBITH OQPOPMIICHBI B OTACIBHBIX TETPAIAX IS
1a00paTOPHBIX padoT.

2) B ordere HEOOXOAMMO OMPECITUTh LENU MPOBEACHUS T1a00paTOpHON pabOThI.

3) 3anucaTh 00OPYAOBAHUE U PEAKTHBBIL

4) 3anucath X0/ pabOThI

5) CocTaBuUTh ypaBHEHHS BCEX XMMHYECKHX pPEaKIUi, MPOBOJUMBIX BO BpeMs J1ab0OpaToOpHON
paboTHL.



6) IIpomusBecT HEOOXOAMMBIE MATEMATHUECKHE PACUETHI
7) CopmyarpoBaTh BBIBOIBI IO pe3yibTaTaM J1abOpaTOPHOH pabOTHI.

Ouenounoe cpeocmeo Ne 4 — Peuwrenue 3a0au
IIpuMmepsl 3aaa4 1o TeMe: «KATMochepar»

IIpumep 1. Bo ckonbko pa3 OyaeT NpeBbIIIEHO 3HaYeHHEe MakcuManbHO pa3oBoil [1JIK s
YKCYCHO# KHCoThI, paBHoe 0,2 Mr/M°, eciiu Ha CKiaje Ipou3oLLia aBapus (pasiuaach KMCI0Ta) 1
YCTaHOBMJIOCH JUHAMHUYECKOE PAaBHOBECHME MEXJY MNapaMU M KUJKOH YKCYCHOW KHCIOTOM?
[TaprmanbHOE JaBiIeHUE MApOB YKCYCHOM KMCIOTHI NpUHATH paBHBIM 3 ITa. ATmMocdepHoe naBieHue

pasro 101,3 kIla, Temneparypa 25°C.

Pemenue. Jlns pemenus 3agaun HalIeHHYIO KOHIIEHTPAI[MIO YKCYCHOM KHCIIOTHI B BO3JyX€
u I1JIK,., HeoOXOAUMO BBIPA3UTh B OJHUX U TEX XK€ €JUHHUIAX U3MEPEHUS U ONPEIeNHUTh HX
OTHOIIIEHHUE.

OmnpenenuM KOHLEHTPALUIO YKCYCHON KHCIIOTHI B BO3JyX€, C/IEJaB JOMYIIEHUE O TOM, YTO
Mmapbl YKCYCHOW KHCIIOTHI SBJISIOTCS HIEaTbHBIM ra3oM. [I0CKOIbKY M3BECTHO, YTO YpaBHEHHE
COCTOSIHUS MJEAJIbHOI0 ra3a MPUMEHHMO K CMECSIM TaK ke, KaKk M K MHAUBHUAYAJIbHBIM ra3aM, TO
MOYKHO 3allucaTh:

C =nl/V = PIRT),

rae C - KOHIIEHTpAaIKs MapoB YKCYCHOM KHCIOTBI, MOJB/T; N - KOJIMYECTBO MOJIEH YKCYCHOU
KHCIOTHI B o0beme V, P — mapruanbHOE [aBJeHHWE MapoB yKCycHOW kuciorhl, klla; R -
yHUBEpcaiabHas ra3oBas noctosHHas, R = 8,12 - klla/ (monp- K); T - Temneparypa Bo3nyxa, K;

C=3-10%/(8,12-298) = 1,23-10° (monb/x).

BrIpasuM MomydeHHOE 3HAYeHHE KOHLEHTPALMH B MI/MC:

C'(mr/m®) = C(moms/m)M -10° -10°,

rae M - MonspHas Macca, I/MONb (mWid yKCycHo# kucmorsl M = 60 t/mons); 103 -
K02 (HUIMEHT TepeBofa TpaMMoB B Muimurpammsr; 10° - xod(pdunueHT mepeBoga IMTPOB B
KyOM4ecKrue MeTphI;

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

OnpenennuM OTHOLIEHNE KOHLEHTPALUU YKCYCHOM KUCIIOTHI B Bo3nyxe K [1/[K,.,:

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

OTBeT: KOHIIEHTpalUs TapOB YKCYCHON KUCIOTHI TpeBbIcUT 3Hauenu /1/K,,., B 370 pas.

Ipumep 2.I1peBbimaercs JU U €CIH /13, TO BO CKOJIBKO pa3 3HaYeHUE MAaKCUMAaJIbHO Pa30BOM
IIJIK nns ammuaka, pasHoe 0,2 Mr/m®, np oOHapyXEHHM €ro 3amaxa, eclid Mopor oOHapYKEHHs
3amaxa JiJ1 aMmMuaka coctaBisier 46,6 ppm? AtmocdepHoe nasnenue paBuo 100 klIla, remneparypa

25°C.



Pemenue. Jlnga orBeTa Ha BONPOC HEOOXOQUMO  IPUBECTH  KOHLEHTPALMIO,
COOTBETCTBYIOIYIO TOpPOr'y OOHapy>keHus 3anaxa, u [1//K, , K 0OJMHaKOBBIM €IUHUIAM U3MEPEHUS
U HaliTH UX OTHOILEHHUE.

BhIpasuM KOHIIEHTPALIMI0 aMMHaKa B MI/M’:

'= C" MToP/(VmTPy),

rie C' u C"-KOHLEHTpalUs aMMHaKa, BhIPa’)k€HHas B MI/M> ppm COOTBETCTBEHHO; M -
MoisipHas Macca ammuaka (17 r/mone); Vn -00beMm, 3aHMMaeMblii OJHHM MOJIEM Trasza IpHu
HOpMaJbHBIX ycinoBusax (temneparypa To = 273 K, naBnenue Py = 101,3 Ila); Vi, = 22,4n; T u P-
temnepatypa (K) n naBnenue Bo3ayxa (xII) B paccmaTpuBaeMbIX yCIOBHUSAX;

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

Haiinem oTHOLIEHME KOHIIEHTpAallUU aMMHaKa Ipu oOHapyskeH 3anaxa u [1/[K,,.,:

a =C'/llJIK,.,=32,0/0,2 = 160.

OTBer: mpu OOHapyXEHHHM 3amaxa aMMHakKa ero KOHIEHTpanus B Bo3ayxe B 160 pas
npeBbIcUT 3Hauenue [1/[K,,.,

IIpumep 3. Ckoibko MOJEKyJN (opManbAernjia MPUCYTCTBYET B KaXJOM KyOHMYECKOM
CaHTUMETPE BO3JyXa IPU HOPMAIBHBIX YCIOBHSAX, €CJIM €ro KOHIEHTpalus AOCTUraeT 3HAYCHUs
I1]IK,,.,, paBaoro 0,035 mr/m®?

Pemenne. Onpenenum uuciao Moiei GopMainbaernja B KyOMUECKOM METpe BO3oyXa:

rie C u C' - KOHUEHTpalus GopMaibJIeTuia B BO3AyXE, BHIPAKEHHAS B MOIb/M® M MI/M°
COOTBETCTBEHHO; M - MonsapHas Macca popmanbaernaa (30 r/mons); 10° - koadpduunent nepesona
IrPAaMMOB B MUJUIMTPAMMBI.

Yucno moneit ¢opmanpmeruga B 1 m°

BO3JlyXa IpH KOHUEHTpauuu, paBHoil [I]K,.,,
COCTaBHT:

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

Yucno Monekyn (opMambaernja B KyOHUeckoM caHTHMeTpe Bo3ayxa - N(cM™)-MoxHO
OMPEICIUTh 10 YPABHCHUIO:

N=C-10°- N,

rae C - KOHIEHTpauus (GopManbaernga B Bosmyxe, Moub / M3 Ny yucino ABoraapo,
3 3

B CM”;

N=1,17 -10%° .10.6,02 -10%3 = 7,0 -10™* (cm™d).

MoiL./Momnb; 10 - ko dduruenT nepesona m

B pasmepnocty N (Mon./cm®) cioBO «Monekyna» («MOI.») OOBIYHO OIYCKAeTCs, U
Pa3MepHOCTh 3aMUCHIBAETCA KaK CM .

OTBeT: npu KOHLEHTpauuu Qopmanbiaeruna, pasHou IJ[K,.,, B KaxaoM KyOH4yeckom
caHTHMeTpe Bo3ayxa npucyrcrsyer 7,0 <10 monexyn CH,O.

MMpumep 4. B BocbmuaecaToix rojgax 20-ro Beka CpeHEr010Bas KOHIICHTPAIUS JUOKCH 1A



yriepona B atMocdepe, nmpuBeaeHHas k temmneparype 273 K u gaBnenuto Bosznyxa 101,3 klla,
nocturna 340 mua? . Onpenenute 3HaueHus konnentpauuu COz B % (06.), e, monb/1, mr/m>
napruanpHoe nasiaenue CO; B I1a mpu cpeaHedt Temneparype Bo3ayxa BOJHU3H MOBEPXHOCTH 3eMITH.

Pemenne. Boipasum konnentpamuto CO; % (06.) - C™':

cm=C"-10%

rae C" — xounentpanus CO,, BeIpaskeHHas B MIH ©, unmu ppm; 10 - kosd huiuent nepesoaa
maa? (unu ppm) B % (06.);

C™ =342-10"% (06.) = 0,034% (06.).

[pu HopmanbHBIX ychoBusx (temmeparypa 0°C, masmenme -101,3 kIla) B Kaxaom
KyOMYecKOM CaHTHMeTpe rasa comepxutcs 2,69 - 10'° mosexyn (3Ty BelTMYMHY YAaCTO Ha3bIBAIOT
gucaom Jlommuara). 3To 4UCI0 MOTydaeTCs IPH JeIeHUH 00IIeTo Ynciia MoJIeKya B 1 Mose mo6oro
rasa (uucia ABorazpo) Ha o0beM V,,, 3aHUMaeMBbIil ITUM KOJIMUYECTBOM Ta3a (MOJbHBIH 00beM Taza),
BBIPAKEHHBIN B CM°:

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

[TockonbKy MOJBHBIM 00BbEM ra3a MEHSETCS B 3aBUCHMOCTH OT TEMIIEPaTyphl M JaBJICHUS
rasa, mpu temrneparype 7' ¥ aTMocpepHOM JaBiIeHUHU P 9rCciI0 MOIEKya B KyOMUYECKOM CaHTUMETpE
T000Tr0 ra3a COCTaBUT:

NT = NoToP/(TPo),

rae Nt u No - uncina MoJekysl B KyOMUEeCKOM CaHTHMETpE JI00O0ro ra3a mpH 3aJaHHBIX H
HOPMAaJIBHBIX YCIOBUAX COOTBETCTBEHHO; o Pou 7, P - TemnepaTypa U 1aBJIeHHE IPH HOPMAIbHBIX
Y 33JIaHHBIX YCIIOBUAX COOTBETCTBEHHO.

Ipu 15°C (288 K) u HOpMambHOM aTMoc(epHOM JaBIEHHH oOllee KONHYECTBO MOJEKYI
UJCAIBHOTO Ta3a WM CMECH HACAIBHBIX ra30B B OJHOM KyOHMYEeCKOM CAaHTUMETPE COCTABUT:

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

KonuuecTBo Moniekys1 AMOKcUIa yriepoja B KyomueckoM caHTumeTpe Bozayxa ( N,,) mpu
YCJIOBHH, YTO BO3AYX M JHMOKCHJ Yriiepoa BeayT ceOs Kak HaealbHbIe Ta3bl, MO)KHO ONPENEIUTh,
3Has ero 00BEMHYIO JIONIO:

No = N2gg C*,

rae C* - oObeMHast 0711 AMOKCHUAA YTIIEpO/ia B BO3AYXE;

N,, = 2,55- 10'°. 3,4- 10 =8,7- 10" (cm?).

OmnpenenuM mapuuaibHOE JaBJIEHUE AMOKCHAA yriepoja B Bo3Ayxe. 3HaUYCHUsI 00BEMHBIX
KOHLIEHTpAIlMi MpUMecel Py BOJSATCS OOBIYHO B MEpecyYeTe Ha CyXOH BO3IYX; MPHU ONpEICICHUN
NapIuaIbHOTO JABJICHHS B PEANbHBIX YCIOBHIX CIEAYET YUUTHIBATH NAPIUAIbHOE JaBICHUE ApPOB
BOJIbI, KOTOpBIE€ BCErja MPUCYTCTBYIOT B armochepHoM Bozayxe. I[loaTomy pexomenayercs

MMOJIb30BATHCA CICAYIOIIUM YPABHCHHUCM!



P = (Pgps = Pooow)C'"/100,

rae P - napumansHoe naBienue npumecH, klla; P,,;» - aTMochepHoe napienune, Klla; Pyop -
napyieHue napoB Boubl, Klla; C'" konnenTpanus npumecu, % (06.); 100-kospdunuent nepeBoma %
(00.) B mom.

OI[HaKO, IOCKOJIBKY B YCIIOBUAX 3aJadd OTCYTCTBYIOT HAaHHBIC O MapUUAJIbHOM IOaBJICHUU
[1apoB BOJBI B BO3JyX€E, IPOBEJEM YIIPOLICHHBIN pacuer:

P= P, C'"I100;

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

KonuvecTBO Mosel nuoKcHaa yriiepojia B JUTPE BO3AyXa ONPEISIHM 0 YPaBHEHUIO (CM.
[Mpumep 1.1):

C,, = PI(RT),

rae C - KOHIEHTpalKs JUOKCH 1A YTIIepoaa, MOJIb/JI;

Cs, = 3,46-102/(8,12-288) = 1,5-10" (monb/n).

KonudecTBo Mr iMOKCH 1A yriiepoia B KyOMUEeCKOM METPE BO3lyXa COCTABHT:

C'y, = Cyy+ M- 10° rae M - monspuas macca COy, T/MOJIB;

C'=1,48-10"°-44-10° = 650 (mr/m>).

OTBeT: KOHIIEHTPAIUs TUOKCHIA yTaepoaa B Bo3ayxe coctasut: 0,034% (06.); 8,7 10%° cm
3: 1,5 -10°° moms/m; 650 Mr/M>; mapnuanbHOE AaBIeHNE AMOKCHAA yriaepoaa pasHo 35 Ila.

Ipumep S. CrienyeT 11 0XHUAATHh BBIMAJACHHE POCHI JIETHUM BEYEPOM, €CIIU TeMIleparypa
camsunack ¢ 30°C B12 4 gus 1o 15°C? B momnieHs OTHOCHTENbHAS BIAKHOCTD BO3yXa COCTABHIA (0

= 40%.

Pemenue. I[J'IH PEUICHUA 3a1a9u HGOGXOI[I/IMO BOCIIOJIL30BATHCA CIIpaBOYHBIMU JAaHHBIMH O

BJIQXXHOCTH BO37yXa. PaBHOBECHOE MaplHalbHOE JaBJICHUE apOB BOABI B BO3AYXE PaBHO:
npu 30°C P, =0,04187 atm;
npu 15°C P, =0,01683 aTm.

OmnpenenyM napuuagbHOE JaBICHHUE ITAPOB BOJABI B MOJJICHB!

P(30°C) = P(30°C)abc- ¢;

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

CpaBHUM MOJYYCHHOE 3HAYCHHE C PABHOBECHBIM MaplUATbHBIM JABICHUEM MAapOB BOJIbI
npu 15°C:

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

CrenoBarenbHO, apbl BOABI KOHICHCHPOBATLCS HE OYyIyT, poca He 00pa3yeTcs.

OTBeT: BbINIaICHUSI POCHI HE TPOU3OMIET.



Ipumep 6. Macca armMocdeps! olieHrBaeTcs Benuuunoii 5 . 10%° 1. Onpenenure konuuecTso
KHciIopoga B armocdepe B KI B JONYIIEHUHU, YTO aTMocdepa COCTOMT TOJBKO M3 TaKUX
«KBa3UMOCTOSIHHBIX» KOMIIOHEHTOB, KaK a30T, KHUCJIOPOJ U aproH, a uX o0beMHas KOHLEHTpalus
COOTBETCTBYET 3HAUCHHSM, XapaKTEPHBIM JIJIsi MPU3EMHOTO c0si arMocdeps! (cMm. Tadim. 1.1).

Pemenne. {ns pemieHus 3anayd Ha MEPBOM AdTare HEOOXOIUMO OMPEIEIUTh CPEAHIOI0
MOJISIPHYIO MacCy CMECH Ta30B, T. €. CPEJHIOI0 MOJISIPHYIO MacCy BO3ayXa My,s0:

Meoz0 = Masom * Oazom + Myucn * O xuea + Mapz * O ape

rae Musom, Miuen 1 M. - MOISIDHAS Macca a30Ta, KHCIOPOAA aproHa COOTBETCTBEHHO; Casor
O xuen U O gpr - OOBEMHBIE JOJIM OTBETCTBYIOLIMX KOMIIOHEHTOB CMeCH B Bo3ayxe (cM. Tabu. 1.1);

M,o50 = 28,01 - 0,7810 + 32,00 - 0,2095 + 39 - 0,0095 = 28,96 (r/mo11b)

3nas o0mryro Maccy armocheps Q (T) M CpeTHIOI MOJISIPHYIO MacCy Bo3ayxa M,; (T/MOTB),
oTpenesiuM 001Iee KOTUYECTBO YCIOBHBIX MoJiel Bo3ayxa B atMocdepe Ng,so:

N6030 = Q/Meosd;

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

rae 10° - ko3 uIMeHT nepeBoa TOHH B IPAMMBL.

[TockonbKy MOJIBHBIE U 0OBEMHBIE JOJIM T'a30B B CMECH PABHBI MEX1y CO00i, MOKHO HAalTH
KOJMYECTBO MOJIei KHCIopoa B atMochepe:

Nywer = Neoso * s = 1,7-10%°-0,2095 = 3,6-10"° (mon).

Teneps 1erko HAUTU Maccy KUCIOpoaa B aTMocdepe:

Quuer = Nuwer * Myyen = 3,6-10%°-32 = 11,5-10%° (r) = 12-10% (k).

OTBeT: Macca KHcIopozaa B atMocdepe pasaa 12 - 101 kr.

Ouenounoe cpeocmeo Ne 5 — Tecm

TECT mno teme «AT™Moc(epa»
1. BeprukaipHble IepeMeICHHs BO3yXa XapaKTePHBbI:
a) cTpatocdepe
0) me3ochepe
B) Tporocdepe
r) 3K30chepe
1) noHochepe
3t0 cBsizaHo ¢ ?
2. Bribepurte psij, OTpakaloIUi COCTaB MEPBUYHON aTMOC(EpHI:
a)CO ;CH;Cl;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. YcraHoBUTE COOTBETCTBUE

cioit aTMocdepsl TeMIepaTypa crios
1.crpatocdepa A. 0°C -110°C
2.5k30chepa B. 0°C +1500 °C
3.Tpomocdepa B. -74°C +10°C
4.me30chepa I'. +1500 °C +2000 °C
5.Tepmocepa . -92°C +50°C

4. BbIcoKkue CKOPOCTH ABMXKEHMS YacTHUI[ ra3za MOHOC(Ephl 00yCIOBIEHBI ?
5. KpyroBopoT BoIbI MPOUCXOAUT B aTMOC(HEpPHOM ciioe ?
6. IloBeimenue temmeparypsl B crparocdepe o0yciaoBIeHO ?

7. YCTaHOBUTE COOTBETCTBHE:

aTMochepHbIii ciron BBICOTA CIOs (KM.)
1.5x30chepa A o 18
2.me30chepa b mo 40

3. Tpomocdepa B mo 80
4. Tepmoctepa I' mo 800
5.ctpatocdepa I no 2000

8. T'opu3oHTaNBHBIN MMEPEHOC BO3AyXa B Tpormochepe MPOUCXOAWT B HANpPABICHUH ?
9. MakcuMabHOE COZIep)KaHHE 030Ha COCPEIOTOYEHO Ha BHICOTE ?
10. DnexTponpoBOMIHOCTEIO oOmamaer cdepa ?
11. I'maBHyIO0 pOJIb B DKPaHUPOBAHWU 3€MHOTO M3IyYEHHs WIparOT BeulecTBa ? ?
12. OcuoBHas macca CO Ha cymie oOpa3oBajach 3a cUerT:
a) ByJIKAaHHYECKOH JESITENbHOCTH
0) aHTPONOreHHOM AeATEIbHOCTH
B) MUKPOOHOJIOTMYECKOT0 PA3JIOKEHUSI OPTraHUYECKOTO BEIECTBA
r) cnaboii peaKIMOHHOW CIIOCOOHOCTH MOJIEKYJIBI.

TECT no meme «3azpaznenue ammocgepo»

1. 3arpszHenue armocdepsl IpU CrOpaHUU TOIUIMBA HE 3aBUCST OT:
a) TUIa TOIJIMBA

0) MecTa T0OBIYY TOIIITUBA



B) TeMIepaTypbl IUIaMEH!

T') DHTAJBIUS TOPCHUSI OCHOBHBIX KOMIIOHEHTOB TOILJIMBA
2. 3arpsi3HEeHUE BO3/lyXa OT a/TpaHCIopTa He 3aBUCHUT OT:

a) o01Iero yncaa MaluH

0) INIOTHOCTH MaIlluH

B) CKOIUJICHHSI MaIlliH

r) pabOTHI ABUTATENS HA XOJIOCTOM XOIY
3. DTaJIOHOM TIpHU OIIEHKE OKTAaHOBOT'O YHCTIA SIBISETCA. ..
4. ®OTOXMMHUYECKUN CMOT — 3TO MPOAYKT B3aUMOJCHCTBHSA ....C....7
5. CynbdunHas cepa BXOJUT B COCTaB:

a) APEBECUHBI

0) yras

B) He(TH

T') CIaHIICB
6. KonmnuecTBO BRIXJIONMHBIX Ta30B HE 3aBUCHT OT:

a) pexxruMa paboThI IBUTATEIS

0) coorHomeHuss ¥YB : Bo3ayx

B) 9HTPOIIHMH IIPOIlecca TOPEHUs TOIJINBA

T') XapakTepa BOXKICHHS
7. DTaJOHOM TIpU OIEHKE IIETAHOBOT'O YHCJa SBISIETCS?
8. Haubompbmue BoiOpocsl B atmochepy (SO)x ocyriecTsiser:
a) yepHasi MeTaJLTyprust
0) aBTOTpaHCIIOPT
B) IB€THAsI METAJUTYPT U
T') TOIUIMBHAS MPOMBIIIJIEHHOCTh
9. 3arpsi3HEHUs CBA3AHHBIC C OKCHIOM 3JIEMEHTA .?7. MOTYT OBITh TOIUIMBHBIMH U aTMOC(HEPHBIMH.
10. "T'oprounm" it oOpa3zoBaHUs (HOTOXMMHUYECKOTO CMOTa SIBIICTCS ...
11. lMocnengoBarenbHOCTHL pabouero nukiaa JIBC

a) cxxkarue

0) BBIXJIOI

B) pabouuii xoxq

') BcacbIBaHUE

12. MuHMMaBHBIA TIEPUOJT BBIBEJACHHUS M3 aTMOC(hEephl HMEET Ta3:



a) CH4
0) NH3
B) CO,
I‘) st
13. OkranoBoe unciio OeH3UHA HE TOBBIIIAETCS B PE3YJIbTATe:
a) KaTaJIMTHYECKOTr0 KpEKHHIa
0) nosmMmepu3auy razoo0pasHeix YB
B) EPETOHKH HEPTH
r) pudopMuHra HeQTENPOIYKTOB
14. A30T pu cropaHuM TOIJINBA:
a) y4acTBYET B PEaKIUU TOPEHHUS
0) BIMsIET Ha KOHEYHYIO YHEPTUIO PEaKIIUH
B) BJIMSET HAa TEMIIEPATypy ILIaMEHU
15. J1ns onHoBpemeHHOTrO cHIKeHus BbiOpocoB CO, VB, (NO), HeoOxomumo:
a) MOBBICHTH TEMIIEPATYPY BHIXJIOINA
0) TOHU3UTH CTEICHb CXKATHUS
B) HCIIOJIb30BAaTh COOTHONIEHUE BO3AyX : TOTHBO (15:1)
T') IOHU3HUTH TEMIIEPATypy BBIXJIONA
16. JleToHAIMIO TOPIOYETO BHI3BIBACT HAJTUINE B CMECH
a) CIUPTOB
0) THIPOTIEPOKCHUIOB
B) aJIbJIETH/10B
') KUCJIOT
17. TonnuBHas 30J1a IPEICTABICHA ... C IPUMECHIO. ..
18. DTunoBas KUIKOCTh 3TO CMEChH ... H ...

19. KonnyectBo OKCHIOB 3JICMCHTA ... OIIPCACIIACTCA CIIOCOOOM COKUTaHMS TOILUIMBA U
TCMIICPATYpPhI IIJIAaMCHH.

20. JIBurarens BHyTpeHHero cropanus ([BC) nmpeoGpasyer
a) KHHETUYECKYIO DHEPTUIO0 B TOTCHIIHAIBHYIO
0) MEXaHMYECKYIO0 B XUMHYECKYIO
B) TEIJIOBYIO SHEPTHIO B MEXaHUYECKYIO
I') XUMHUYECKYIO B CBETOBYIO.

TECT no meme «l'uopocghepa»



1. KonaeHcupoBaHHOE COCTOSIHHE BOJIbI Ha 3eMiie 00YCIIOBIICHO:
a) aHOMaNbHOCTBIO Tiun, U Taaep.
0) aHOMaJbHOCTBIO YJIETbHOU TEINTIOEMKOCTH.
B) BBICOKOH YJI€TTbHOM TEIJIOTOM mapooOpa3oBaHus.
I') BBICOKOH y/eIbHON TeNI0TOM MIaBICHUS.
2. Bonoéwmbl B 1eTHee BpeMs He IiepechIXaloT Oyaroaaps:
a) BBICOKOH Ty,
0) BEICOKOH yJIETbHOM TEIJIOTE mapooOpa3oBaHus.
B) aHOMAJIBHOH yAEIBbHON TEITOEMKOCTH.
T') IJIOTHOCTHON aHOMAaJHUH.
3. Bona - ruranTckuii muianeTapHbIi TEpMOpETYISTOp Onaromaps:
a) BBICOKOH t° HHEPTHOCTH.
0) BBICOKOH Tun. ¥ T sauep.
B) BBICOKOH yJ€IbHOM TEIUIOTE MJIABICHHUS,
T') BBICOKOH yAEIbHOHN TEII0Te MmapooOpa3oBaHUsI.
4. [InoTHOCTD BOABI MOHUIKAETCSA IPH HATPEBAHUU:
a) ot 4°C o 100°C
6) 0°C mo 4°C
B) 0°C mo 100°C
r) ot 0°C 1o 20°C

5. BbIcOoKas IIIOTHOCTH BOJIBI B CPAaBHEHUH CO JIBJIOM OOBSICHSAETCS HaJTUYHEM B KPUCTAJUTMYECKOM
peméTKe. . ..

6. YnenpHas Termiora mapooOpa3oBaHUs BOIBI COCTABIISCT:
a) 539 kau. 0) 80 kaur.
B) 280 kau. r) 350 kaum.
7. KpyroBopot BOAbBI B IPUPO/IE BHI3BAH:
a) KOHJeHcaluei
0) ucrmapeHuem
B) IECTBHEM COJTHEYHON YHEPTUU U CUJI TSIKECTH.
') TUApATAlMK U AeTUapaTalueii MUHEpaIoB
8. OOmmuit o0beM rugpocdepsl COCTaBISAET
9. OOMeH peuHBIX BOJ B CPaBHEHUH C aTMOC(EPHBIM OCYIIECTBISCTCS
a) ObicTpee, 0) MeJIeHHEE, B) C TaKOM K€ CKOPOCTHIO.

10. Hamuuwme cynb(}haToB B OKEaHHYECKOW BOjE OOYCIOBIEHO:



a) pa3pylLIeHueM rOpHBIX MOPO/I,
0) KHCIBIMU JTOXASMH,
B) MOSIBJICHUEM ITUAHOOAKTEPUIA.
11.Cepa murpupyer B COYETaHUHU 3JIEMEHTOM:
a) Na, 6) Mg, B) Ca
12. Bopuas murpanus Fe " nporekaer npu pH:

a) 5.5; 6) 2.5; B) 10.5

13. CnaGoMuHEpaIM30BaHHBIE BOJBI COAEPKAT: a) cBo6oHbIN O2, 6) MEPTBBIIA
OpraHM4ecKui ocTaTok, B) SO4

14. Kucnsle BOJbI BcTpedaroTcs B 00I0Tax:
a) cTemew, 0) MyCTBIHb, B) TaWTH.

15. llenouHo3eMeENBHBIE 3JEMEHTHI CJIa00IOABIIKHEL B:
a) KUCIIBIX BOJIaX, 0) METOYHBIX BOJIAaX, B) HEHTPAIbHBIX BOJAX.

16. UcrounnkoMm O, B Bomax, ooraterx H,S asiusercsa: CgH1p0g + 2--- H,S + 2+ 2+ ?
DTOT THI BOCCTAHOBUTEIBHOM CPEJIbl XapaKTepeH IS
a) 00J10T TaiTH, 0) COTCHBIX 03€P, B) TOBEPXHOCTHOTO CJIOS MPUPOTHEBIX BOJI.

17. Fe®* murpupyer B pacTBOpax:

a) KUCTIBIX, 0) HEUTPAIBHBIX, B) METOYHBIX.

TECT no teme «I'opHbIE MOPOIALD)

1IIpouecc HaKpeTUIeH sl MEXAaHUUECKHX OCAIKOB:

a) COMPOBOXKIAETCsl 00pa30BaHMEM HOBBIX MUHEPAIOB

0) HE COMPOBOXKIAETCSI 0OPa30BaHNEM HOBBIX MUHEPAJIOB

B) 3aBHCHUT OT THIIA TOPOJbI

2. AHTHIpUTBI BCTPEUYAIOTCS TOJIBKO B:

a) MeTaMOp(UIECKHX; 0) MArMaTUYECKUX; B) OCAJOYHBIX IIOPOJAX.
3.)Kuzkoe cocTosiHiE BHEIIHETO si/ipa 0OBACHSAETCS TEM, UTO:

a) CKOPOCTb MPOJOJIbHBIX BOJH MaAaeT

0) CKOPOCTH MOMEPEYHBIX BOJTH BO3pACTAET

B) CKOPOCTh CEMICMUYECKUX BOJIH HE U3MEHSETCHL.

4. YCTaHOBUTE COOTBETCTBHE:

XapakTepucTUKu 3eMin Pazmepsl

a) Pagnyc 3emmn . 1.1,083x10"



0) 0ovem 3eMin 2.5,976x10"
B) Macca 3emiu 3.6371,032
I') CpeHss IIOTHOCTh 3eMIH 4.245x10%
5.5,52
5. K mopoiaM 3K30reHHOr0 MPOMCX 0K ICHUS HE OTHOCSTCS:
a)J0JIOMUT; 0) TUIIC; B) IUOPUT; T') KAPHAJUTUT.
6. CuuibBHH 00pasyeTcst B pe3yJbTare:
a) OCaKIeHMs; 0) HAKOIUICHUSI OPraHUYECKUX OCTATKOB; B) KPUCTAJUIA3AINH.

7. PynHble MECTOPOXXKIEHHUS MarMaTH4eCKOr 0 IPOUCX 0K IEHHSI BCTPEUAIOTCS: a)KUCIIBIX, 0)
YIBTPAOCHOBHBIX, B) CPEAHMX, I') HIEJIOYHBIX TOPOIAX.

8. YcTraHoBUTE COOTBETCTBHE:

['my6una, kxm O6omnouka

a) 2900-4900 1. xopa

6)470-2900 2. HYOKHSISI MAHTHS

B) 0-70 3. BHyTpEeHHEE AP0
r) 5100-6370 4. BepXHsIst MAHTHS
n) 70-500 5. BHENIHEe SApo

9.IlpeBpareHre TMMOHHUTA B TEMATHT IPOUCXOIHT B Pe3yJbTaTe:
a)IIepEKPHUCTAIITN3AINHN, 0) paCTUTIOIINBAHNS, B) 00€3BOKHBAHUSI.

10. I[T;10THOCTB OO B PSIAY KHCIIBIe-CpeIHUEe-OCHOBHBIC-YIBTPAOCHOBHBIE!

a) u3MeHseTcs, 0) Bo3pacTaer, B) yObIBaeT.

11. K vHTpY3UBHBIM ITOPOJIaM HE OTHOCUTCS: a)IPaHuT, 0)CHEHUT, B) rab0po, T) 1nadas.

12. YcraHOBUTE COOTBETCTBHE:

[Topona CtpykTypa

a) TpaHUT 1 .HemoMHOKpHCTATUINYECKAs
0) Junapur 2.amopdHas

B) oOcuanaH 3 ONMHOKPUCTATLTIYECKAsT

4.crexnoBaTas
13. KaycToOnonmuTel 00pa3yroTcs B pe3yibTare:
a) OCaKICHNS, 0) KPUCTAIM3AINHY, B) HAKOIIJICHUST OPraHUYeCKUX OCTATKOB.
14. K ynbTpaoCHOBHBIM MIOPOJIaM OTHOCSITCS: a)TPaHuT, 0) 6a3anbT, B) rabOpo, B) TyHUT.
15. YcraHoBUTE COOTBETCTBUE:!
Tun 3eMHOI KOpPBI MorHocTs cnost

a) I1aT(hOpMEHHBIH 1. 1033 km



0) ropHBIi 2.10 km
B) OKEaHUYECKHUI1 3.40xkm
16. Kucibie mopozbl OoraThr:

a) Mga) :Mg0) Si B) Fe,r)Al

17. K mopoaaM 3HI0r€HHOr 0 IPOMCX 0K IEHNS HE OTHOCSIT:
a)IlyHUT; 0) TAJIUT; B) CHEHUT; T') IETMATHUT.

18. YcTaHOBUTE COOTBETCTBUE:

Haseanue noposl. Tun noposp!.

a) raJibka 1. marmaTHieckas

0) rHEHCHI 2. THEBMATOJIUTOBAS
B) Oa3aJIbT 3.ocajouHas

4. metamopduueckas
19. K 3¢ dy3uBHBIM TOpOAAM OTHOCSTCS:
a) 6a3anbT, 0) IMOPUT, B) IyHUT, T') IEPHIOTHT.

20. YcTraHoBuTE COOTBETCTBHE:

Tur noposl coneprkanue SiO,

a) OCHOBHAs 1.55%

0) kucmnas 2. 45%

B) CpeIHSIS 3. 45-55%

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

21. YcTaHOBHTE COOTBETCTBHE:

Tun nopoxsl Hazpanmne nopost
a) 00JIOMOYHEIC 1 mopdup

0) TJIMHKUCTHIC 2 aJIeBpUT

B) XEMOT'CHHBIC 3. Topd

I') OpraHOreHHbIC 4. riiMHA MOpeHast
TECT no teme «MuHepaibp

1 .Munepain pacTBOpsieTCsl B BOJIE:

a) anaTut, 0) KapHAJUIUT, B) CUJCPUT, ') QHTUJIPUT.
2.Ilpoucxoxaenue cyabpua0B:

a) MeTamopduueckoe, 0) THAPOTEPMAIIBHOE, B)ITHEBMATOJIIUTOBOE, T')0CaTOUYHOE.



3. XapakTep B3auMo/ieicTBUs MarHe3uTa ¢ xonoanon 10%-uerit HC1:

a) He B3aMMOJICHCTBYET, 0) OYpHBIH, B) CIIa0bIiA, T') OCTABIISAET KENTOE MATHO.
4 BecbMa COBEpILIEHHYIO CITAHHOCTh UMEET MUHEpaI- ?
5. [IporcxoxaeHue XJopuIoB:

a) TUApoTepMalIbHOE, 0) MarMaTU4YecKoe, B) 0CaJ04HOE, I') THEBMATOIUTOBOE.

6. XuMuueckuii cocTaB MUHEpAIoOB BeIpaxkaeTcs (OpMyJIoii: a) Turic-?, ©) aHruapur ?, B) 6aput-?.
I'uaporepmalibHOE IPOUCXOXKICHUE UMEET MUHEpa

7.BecbMa HECOBEPIICHHYIO CIIAIfHOCTh UMEET MUHEpa-?

8.IlpoucxoxaeHue CUINKATOB:
a) 9K30TeHHOE, 0)9K30-1 SHJIOTCHHOE, B)IHIOICHHOE.
9.Cneuncuryeckre CBOWCTBAa UMEIOT MUHEPAIIBI:

a) 3arax ¥OKEHOH KOCTH -7
0) MarHUTHOCTH -7
B) JIUCTOYKHU rHOKHMeE, yrpyrue-?

) 3amax 4ecHoKa-?

1) ABOMHOE JTy4denperIoMiIeHHe-?

10. YcTaHoBUTE COOTBETCTBHE:

Haspanme munepana  LIBeT 4epThl Ha OMCKBHUTE

A. Kaccutepur 1. KpacHas

b. Manaxut 2. YUépuas

B. KunoBapn 3. benas

I'. [Tuponro3ut 4. XXénras

. I'ematur 5. 3enénas

E. Peanbrap 6. He ocraBnser uepTsl

K. Onman 7. BuniaeBo-kpacHas
8. Cepas

11 .YcraHoBUTE COOTBETCTBHE:

Ha3zsanne munepana bneck

A. TTupur 1. AnmazHbii

b. Chanepur 2. lllenxoBHCTHIN
B. KBapi (Ha rpaHnsix) 3. Meraumyeckuid

I'. Acbect 4. BockoBo¥



J. Oman 5. CTEKIIIHHBIH.

12. VcTaHOBUTE COOTBETCTBUE:

CrpyKTypa CUIMKATOB: Ha3panue munepana
A.Tlenoueunas 1 I'panar

b. Konbuepas 2. Jlenuiomenan

B. OcrpoBnas 3. bepuin

I'. Kapkachas 4. CeprieHTHH

. Cnoucras 5.0proknas

6. bpeitnepur

13. YcranoBHTE OCIIE0BATENILHOCTD CTaANIM HIOT€HHOI0 00pa30BaHUsI MUHEPAJIOB: a)
MTHEBMATOJIUTOBAs, 0) MarMaTudeckas, B) 0CaJouHasi, T) THIPOTepMalIbHAS.

14. Y cTaHOBUTE TTOCTIEA0BATEIBHOCTD TBEPAOCTH MUHEpaIOB mkaisl Mooca ot 1 o 10: a) amaTut, 6)
KOpPYH]I, B) THIIC, T) KAJIBIUT, 1) OPTOKJIA3, €) TAJbK, K) QIIOOPUT,

3) KBapIl, M) TOIa3, K) ajimMas.

15. MuHepaiIbl, IMEIOIINe XMMIUIECKHI COCTaB, Ha3bBatoTCA: a) Fe,03-7, 6) MnO,-?, B) A1,03-?,
r) SiO; -? Mertanyeckuii 61ecKk UMeeT MUHEpa-?

16. CoctaB MUHEPAJIOB BhIpaykaeTcs (HopMyIIoi:

a) mUpHT-?, 0) TAJICHUT-?, B) XaJIbKOIUPHUT-?, T) MAPKA3HUT-?, 1) KHHOBAPK-?. Hemeraumueckuit
0JIecK UMeeT MUHepaI-?.

17. Ane0actp SIBIISICTCS Pa3HOBHIHOCTHIO MHHEpAIa-? AParoHUT SIBIISICTCS PA3HOBHIHOCTBIO MUHEpalia-
? XajmemoH SBISETCS PAa3HOBHIHOCTBIO MHHepaia-? MapkasuT sBISETCS Pa3HOBHJIHOCTHIO
MHUHepasa-?

18. AMopdHBIi KpeMHEe3eM Ha3bIBAtOT-?

19. Cunukarenab-370...7
20. KaonuH-3TO MPOIYKT BBIBETPUBaHUsA MHHepana-? CepHneHTHH-ITO MPOIYKT BBIBETPUBAHUS
MHUHepasa-?

21. ®OpMyJIbl CHIIMKATOB B BHJIEC OKCH/IOB BBITJISIAT:
Kaonuun H1A1,Si,09-?
CJ'IIOI[a H4K2A158i5024-?
Acblect CaMggsi4012 -?

TECT no Teme «$1aepHble npepamieHus»

1. Ykaxxute mpupo/Iy U3ITy4eHUH, COITIACHO €ro THIIA:
a) anpda - ? T') CIIOHTaHHBIH - ?

0) ramma - ? o p-?



B) € 3axBar- ? e)B*-?
2. DHeprus, 0cBOOOXKIAIONIAACS IPH saepHoit peakiyn H +2H — H +3°H
TIpH CIIeIYIONIUX Maccax aToMoB u3otonos (*H =1,00783 a.e.m.;

?H=2,01410a.e.m.; *°H=3,01605 a.e.m.) paBHa:

a) 1,49 10*/1x B) 4,04 MaB
6) 23,5 KJIx r)200 M>B

3. BcraBbTe mportyiieHHbIe HOMEpa 1 MacCOBBIE UHCTA:
a)*C — 'N+°B+2? B)’'Bi — ?°Po+%e+v
6) 'Be+? —Li+v BN — C+e+v

4. Tlepuon nomypacnana usorona “°Pb pasen 19,7 rona. 1/10 ero ucxoHoii Macchbl
OCTAHETCSI CITYCTS
a) 10385 rer; B) 65,5 ner:

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

5. B pesynbTare ByX - pachagos u TpéX o - pactaos saep ~°U obpasyercs apo
U30TOIA. ..

6. 3armmuTe HemocTaronwe 0003HAYCHHS B SAICPHBIX PEAKIIHSX:

a) *Mn+H — >Fe+? B)YAl+In > a+?2+7?
6) Mg +? — *?Na+*He+? 1)2®Bi+a — *MAt+?

7. B mpupoIHOM XJ10pe cozepkuTest 75,77% wm3orona *Clu 24,23% nsorona *'Cl.
Cpennsis otHOcuTenbHas Macca Cl paBHa. . . (mpuBeuTe pacyéThi).

8. YcranoBuTe Tvn B-pacmana:

a)n ->p+2+2 B)lp+%e — 2+7?
6)p— In+2+7?

9. ITepuon momypacmnasna n3orona *Rb pasen 86,2 Hs. 4r.9T0r0 n30TONA
MPOpPEarupoBAIA CO B3PBIBOM € U30BITKOM BoIbL. [leprox momypacnana Rb B
00pa30BaBILEMCS COSTUHEHUH PABEH. . .

10. V130701 IEpBOT0 M3 TPAHCYPAHOBBIX 31eMeHToB 2>°Np 6511 mommyden 1940 roy B

pe3yybTare siIePHBIX PeaAKIHii:
238 ) + 2H — 239 + 2 4 ?
239 _, 29Np + 2+ 2
11. OTHOCHTENBHAS aTOMHAS Macca MPUPOAHOro Taust paaa 204,38.

U30TONHBIH cocTaB Tamus cootsercTBeHHo 2Tl u 2®Tl papen

208717 205712



12. 3anumiTe HeocTaronrie 0003HAYCHUS B STICPHBIX PEAKITHSX
a)lp+lp—- A+2+72 B) °B —®Be+?+7?
6)2I+1p—2+? r)'Be+? —5B+?
13. PajmoakTusHble peBparienus saep 22U B sapa *®Pb conpopoxaercs yuciom?

o -u 9ucaom ? B pacnaaos.

Ouenounoe cpeocmeo Ne 6- Huousuoyanvnoe 3aoanue

3agauu IJs1 caMOCTOSITEIbHOIO pemeHusi mo TeMe:

«CoctaB u cTpoeHue atmochepbn»

ITpumep 1. Bo ckonbKko pa3 KOJINYECTBO MOJIEKYIT KUCIOPO/a B KyOMUECKOM CAaHTHMETPE BO3yXa Ha BBICOTE
BepIIHBI Jnp0pyc (5621M Hax ypoBHEM MOpS) MEHBIIIE, YeM CpeHee 3HAaUeHHE Y TIOBEPXHOCTH 3eMiH (Ha

YPOBHE MOPS) TIPH HOPMAITEHOM aTMOC(EPHOM JIaBICHUU?

IIpumep 2. Ompenenute cpenHee BpeMmsi NpeObIBaHUS MapoB BOAbI B aTtMocepe, €cau IO OIeHKaM
CHELHATUCTOB B atMocdepe HaxoauTes 12900 KM° BOJIbI, @ HA TOBEPXHOCTb CYIIIM M OKEaHa BHINAJIAET B BUJIE

aTMoc(epHBIX 0canKkoB B cpenHeM 577-10 M® Bop! B rox.

Ipumep 3. KonudecTBo MeTaHa, OCTYIMAIONIET0 €XXETOJHO ¢ TOBEPXHOCTH 3eMIIH B aTMOc(epy, COCTABIISCT
550 mma 1. Cpennee comepxaHue MeTaHa B cjoe arMocepsl, Ha KOTOpeId mpuxomutcs 90% ee macchl,
coctasnser 1,7 mna™. Onpenenute BpeMs IIpeObIBAHISA METaHA B TOM CJI0€ aTMOC(Ephl, €ClIM NPHHATH, 9TO

B JPYI'MX YacTAX aTMOC(Epsl OH OTCYTCTBYET.

IIpumep 4. Ompenenurte CpeqHEKBAAPATUIHYIO CKOPOCTh JBMIKEHHS MOJIEKYN a30Ta B MPHU3EMHOM CIIOE

BO3.IyXa.

Hpumep 5. CpenHexkBaapaThyHasi CKOPOCTh [JBHKEHUS vacTul] Ha Bbicore 500 KM COOTBETCTBYET
temmepatype 1473 K. Onpenennre, cMOTYyT I TOKHHYTH aTMoc(epy 3eMiIr aTOMBI BOAOPO/Ia, ABUTAIOIIIHECS

Ha 3TOU BBICOTE CO CPEAHEKBAIPATUUHON CKOPOCTHIO?

Ipumep 6. OueHuTH, CKOIBPKO TOHH BOAOPOAA E€XKETrOJHO MOKHIaeT aTtMochepy 3eMiIn W yXOOUT B
KOCMHYECKOE MPOCTPAHCTBO, €CIM Ha BhicoTe 500 KM HHTEHCHBHOCTh 3TOrO mpoiecca pasHa 3 - 10°

aToMoB/(cM %-¢)



33}13'—[1/[ AJIA CAMOCTOATECIBbHOI'O PECIICHUSA 110 TEME: «OCHOBHBIE O0MOTreOXMMHUYECKHE MM KJIBI
XUMHUYCCKHUX IJIEMECHTOB)»

B rox demoBek ymoTpeOnseT B MHUINYy MOBApEHHYIO coJib Maccoil 7 kr. Kakoe komm4ecTBO
XJIOpU/Ia HATPUS COCTABJISAET 3TY Maccy?

OnuBKOBOE Macio 00jaJaeT LEHHBIMM CBOWCTBAMHU: B HEM OdYeHb BhICOKoe (70 - 87 %)
COJIep’)KaHNEe HEHACHIIIEHHONW OJIEMHOBOM KUCIOTHI (B OTIWYKE OT MOJICOIHEYHOr'0 Macia, rae ee
cojepxkaHue B 2-2,6paza menblie). CKOIbKO MOJIEH OJEMHOBOW KHCIOTHI MOKET COAEPKATHCS B
1 xr onuBKOBOro Macia?

DJIeMEeHT MarHuil BXOJUT B COCTaB BCEX >KMBBIX opranu3MoB. Eciin mMacca yeiaoBeka COCTaBIAET
60 xr, TO 25 T U3 HUX — 3TO dJIEeMEHT MarHuii. Kakoe KoIn4ecTBO BEIIeCTBA MarHUs COCTaBISICT
Mmaccy 25 r?

B tene wenoBeka comepxkutcs sneMeHT Gocdop mMaccort mpumepHo 1,5 kr: B KocTsax maccoit 1,4
Kr, B Mpimax - 130r, B HepBHOM Tkanu maccoit 12 r. Kakoe konmuectBo BemecTBa dochopa
COCTaBJIAIOT MACCHI, COAEPIKAIMUECS B PA3ITUYHBIX TKAHIX YeJIOBEKa?

CyrouHas moTpeOHOCTh OpraHuM3Ma B KalbIMU B Bue KapOonara xanbius CaC03 cocraBiser
1,2r. Beruncnure KOIU4ECTBO HEOOXO0AUMOr0 KapOOHAaTa KalbIlHsl.

MaccoBasi 10151 IIMHKA BXOJAIIETO B COCTaB s/1a KOOpHI (IleHHeHmee 1ekapcTBo), paBHa 0,5%.
CKONBKO aTOMOB IIMHKa 1oTpedyeTrcst kobpe ans npousBoacTBa 1 xammu (30Mmr) cBoero siaa?

B xenyao4HOM cOKe 4elloBEKa MaccoBasl 1OJIS COJISTHOM KUCIOTHI B cpenHeM cocraBisieT 0,5%.
CKONBKO MOJIEH COJNISTHOW KHUCIIOTHI MOCTYIAET B JKENYAOK 32 TOJl, €CIIM B CYTKH BHIpabaThIBaeTCs
1,5 KT 5KenyJ04HOTO coKa?

Kakyro maccy BOABI MOJTYYHT Ball OpraHW3M, €CJIM BBl BHIMWIN €€ cyTouHylo Hopmy — 138,9
MOJIb?

JKuBOTHBIE 3aCYNUIMBBIX CTPaH UCIOJIB3YIOT METa0ONIMUECKYI0 BOIY, KOTOpas oOpasyercs mpu
OMOXMMHUYECKUX peaknusax B opranusme. M3 kupa maccorr 100r. oOpasyercs moboyHO Boma
KOJIMYECTBOM BellecTBa 6 MoJb. PaccunTaiiTe Maccy BoJibl, 00pa3yIomeics u3 xupa.

BopcuHkH TOHKOTO KHIIEYHUKA YeloBeka 3a 1 yac Moryt BcocaTh 2 11 BoJbl. CKOJIBKO MOJIEKYI
BOJBI MOKET BCOCATh OJHA BOPCHHKA 32 1 MUH, €CJIM B TOHKOM KHIIIEYHHKE COACPKUTCSA OKOJIO0 1
MJIH. BOPCUHOK?

Byner nu BpeaHa aiist 310pOBbs MUThEBasi BOJIA, €CJIH B HEH OOHAPYKEHO:

a) 3,3 « 10 mons/1 nonos xenesa (I);

6) 1,7 » 107 mons/n nonos uuxens (11);

8) 1,9 » 10" mons/1 nonos xpoma (111)?

CaHuTapHbBIC HOPMBI JIOMYCKAIOT MPUCYTCTBHE B MUTHeBOM Boie HOHOB kene3a (1) B konuyectBe
0,2 r/m® Hopmsr; nonos mukens (1) — 0,1 r/m3, nonos xpoma (II1) — 0,05 /m°.

CKonbKO aTOMOB JK€Jie3a COJICPKUTCS B IeMOrJoOMHE KPOBHW CPEIHEr0 YellOBeKa, eClu Macca
3TuX aToMoB paBHa 3r.?7 ['eMors00UH BHITTOIHSET POIb TPAHCTIOPTHOTO CPEACTBA MPH MEPEHOCE
KUCIIOpO/Ja K KJIeTKaM OpraHu3ma.

OnpenenuTh B KaKOM KOJWYECTBE BEIMIECTBA MEIU COJEPIKUTCS 31102 aromoB. OTBeT Bam
MOJICKaKET CyTOUHYIO MOTPEOHOCTh OpraHM3Ma B MeJU B MIJUIMTpaMMmax. Meab ydacTBYeT B
CHHTE3€ TeMOTJI00MHA U OTpeAeisieT aHTUOKCUIAHTHBIN MOTEHITNAI CHIBOPOTKH KPOBH.



B nna3zme KpoBU COOTHOILIEHUE YK Clla MOJIEH HOHOB HATPUSl, KIS U KJIbLHS CTPOTO MOCTOSIHHO
u coctaisieT 25 : 1 : 0,5 (370 BakHEH UK HHAUKATOP 310POBbSI, €T0 U3MEHEHHE CUTHATUZUPYET
0 3a0oneBannn). CKOJIBKO MOJIEH 3TUX MOHOB COAEPKUTCA B KPOBU 3/10pPOBOT0 UEJIOBEKA, €CIIH
Macca HOHOB HaTpus B Hel 10r.

Knunnyeckuit ananu3 KpoBu 4yenoBeka mokasbiBaeT, 4To B 100 mu ee coaepsxkutcs 180 mr xanus,
1 6,5 mr kanpius. CKOJIBKO aTOMOB KaJIHs U KaJbLHs COACPKUTCS B KPOBU B3POCIIOTO YEJIOBEKa,
€CJIM YyCpeAHEHHBIN ee 00beM cocTaBiser 5 1.7

B uenoBeueckom opranusme B 00IIEH CIOKHOCTH COJEPKUTCS MpUMEPHO 25 MT ioa (B cocTaBe
pPa3IMYHBIX COENWHEHUM), MPUYEM TOJIOBMHA BCEH MAacChl ioAa HAXOAHMTCS B IIMTOBUIHON
xenese. [logcumTaiiTe, CKOIBKO aTOMOB HOJa HAXOOUTCA: a) B IIUTOBUIHON »kenesze; 0) B
9YeJIOBEUYECKOM OpPTaHU3Me B IeI0M?

B cocTaB uenoBeuyeckoro Tejaa BXOJUT B cpeiHEM 1o Macce 65% kuciopona, 18% yrinepona, 10%
Bogopoaa, 0,15% wnarpus, 0,15%xmopa. Kakux aroMmoB OoibIe B 4eT0BEUYECKOM Tele?

PaccuuTaiiTe unciio MoJIeKyI1, COAEPKAIIMXCSA B ATHIIOBOM CIUPTE Macco 69 r, a Tak ke Maccy
OJIHOM MOJEKYIbl CHUPTA. OTHIOBBIH CHUPT — OJHO M3 IICHUXOAKTUBHBIX BewiecTB. llpwm
koHueHTpanuu 0,3 1/ aJKoroiab yXe BBI3BIBACT P (PU3NONTOTHIECKUX U IICUXUYECKHUX CIIBUTOB.
Takas KOHLIEHTpaLUs yIEepPKUBAETCS B OpTaHW3ME B TEUEHHE 2-X YAaCOB MPHU MOTPEOIEHNUN BCETO
0,5 n nusa.

Kakoe konmdecTBO BemIecTBAa COCTABIISICT YIJICKHCIBIA Ta3, 3aHUMaroImmi oovem 134,4 n?
Brrancnus, BBl y3HaeTe, CKOJBKO MUHYT JKU3HH 3a0HMpaeT OJHa BHIKYpPEHHAs CHTapeTa.

Kakoe xonmm4ecTBO BemiecTBa COCTaBIsAET aMMHAK, 3aHUMAIOMNI 00beM 47 11? Beruncinus, BbI
y3HaeTe, CKOJIbKO MI CHJIBHOTO $ila HUKOTHHA COIEPKUT oAHa curapera. CMmeprenbHas 7032
aToro sma cocraBiser 40 Mr, mpu KypeHUH 2/3 napIiMa IOMAmaeT B BO3AYX, IMOITOMY IIBIM
KYPWIBIIHMKA OMAaceH U I OKPYKAIOLIUX

Oxkcup yraepoaa (I1) unu yrapHbIid ra3, — OmMacHbBIU 3arpsi3HUTENs aTMocdephl. CoeqUHSICH C
reMOrjJo0MHOM KPOBH, OH INPEMATCTBYET NEPEHOCY KUCIOpPO/Aa, BBI3BIBAET OOJE3HH CEPIEUYHO-
COCYIHMCTOM CHCTEMBI, CHI)KaeT aKTUBHOCTH pa0OTHI MO3Ta. [13-32 HEMOIHOT 0 C)KUTaHUsI TOIUIMBA
Ha 3eMiIe exeronHo oopasyercs 5 ¢ 108 T atoro BemecTra. OnpenenuTs, Kakoii 06beM (IIpH H.Y.)
3aliMeT yrapHblid Ta3, 00pa3yroniuiics Ha 3eMiie 0 yKa3aHHOW MPUYHHE.

Hapsiny ¢ yriexuciabiM ra3oM 4eIOBEK BBIJIBIXAET U YrapHbIHA ra3, okono 1,6 mi (H.y.) 3a 1 gac. 3a
Kakoe BpeMs OyleT JOCTUTHYTa MpeaebHO JOMYCTUMAasi KOHIIEHTPALHs YrapHOro ra3a, paBHas
0,001 r /mM® , eciiit YeTOBEK HAXOTUTCS B HU30JIMPOBAHHON KOMHATe 00beMOM 6 M3.?

Cyrounas norpedHocts B ButamuHe D cocraBnser 0.01mr. Onpenenute, Oyaer au coOmroaeHa
HOpMa mnotpebneHus ButamuHa D, ecnu mpuHuMaTh oAuH pa3 B JaeHb S5 kamenb 0,01%-Horo
pactBopa B Macie. O6bém ogHoit karmmu 0,04mi, muioTHOCTH pactBopa 0,92 r/mn

B onHoli kanme KpoBW cojepkUTCs okoio 250 MiaH. 3pUTpOIUTOB. Kakawlii 3puUTpOIUT
comepkuT npubausuTensHo 2.9-10 mr remorno6una. MonsapHas Macca TeMOTTO6MHA TOPAaKA
67000 r/monb. Kaxaas monekyina remorioonHa coepkut 4 aroma xenesa. Kakyro maccy xenesa
MOYET COZepKaTh OJIHA Karuii KpoBU? CKOJIBKO MOJIEKYJ KUCIOPO/1a MPUCOeInHsIeT 1 MoeKyna
remoryioouHa?



Ouenounoe cpeocmeo 7 - Koncnexkm
CocTaBbTe KOHCIIEKTHI 110 TEMaM JIEKIIH:

Jlexuus Nel «OOmue cBenenus 006 atMmocdeper

Jlexuus Ne2 «3arpsizHeHre aTMoc(epbl 1 METObI OUUCTKH»

Jlexuust Ne3 «PuU3MKO-XUMHUECKHE XapaKTEPUCTUKHU TUAPOChHEphI»
Jlekius Nod4 «CTouHbIe BOJBI M KX OUUCTKA»

Jlexuust Ne5 «OOuiast XxapakTepucTHKa JIUTOChHepb»

Jlexuust Ne6 «McTouHMKY 3arpsi3HEHUS IOYBBI

Jlexuust Ne 7 «PagmoaktuBHOCTh. CeMeicTBa palnOaKTUBHBIX 3JIEMEHTOBY

HCKHI/IH Ne8 «OcHOBHBIE OMOTCOXUMHUYECKHE OHUKJIBI XUMHWUYCCKHUX JICMCHTOB)>

Ouyenounoe cpeocmeo 8 — /loknao
[ToaroToBHTE TOKIIAIBI TIO TEMAM CEMHUHAPOB:

Cemunap Nel «Xumuueckue nmporecchl B aTMmoceper
Cemunap Ne2 «3arpssHenue arMochepbi»

Cemunap Ne3 «Xumus 1 5KOJIOTHSI BOJHOU cpeabhy CeMuHap
Ned «OuncTKa CTOUYHBIX BOI»

Cemunap No5 «XuMUYECKHE MPOLECCH] B TIOYBE»

Cemunap Ne6 «I'eoxumuyeckue 0apbepbl M KOHIICHTPALIUS XUMUYECKUX
3JIEMEHTOB B 3€MHOU KOpe»

Cemunap Ne7 «PaanoakTuBHOCTh. ICTOUHUKH paualiumy

Cemunap Ne§ «MoHuTOpUHT OKpy»Karomieit cpeast U [TIIK»
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