Bcepoccuinckas onmmnuaga WKonbHUKOB No xumumn 2024/2025. MyHuuunanbHbin atan 8 knacc

8 knacc
Hopozou Opya! Cez200Hsi mebe npedcmoum obruxe MoO3HaKOMUMCs € XuMu4deckou
CMOPOHOU OKpY)Karouux Hac KOMIOHEHMO8 3eMriu — 8030yxa, 800bl, 1048k U MUHEPAsIos.

3agaua 1. BenukonenHasa gecaTtka

Bce okpyxatlume Hac BellecTBa COCTOAT M3 aTOMOB XMMWYECKMX 3rieMeHTOB. Ha AaHHbIn
MOMEHT M3BeCTHO 118 pasnuyHbIX 3NIEMEHTOB, OQHAKO CaMbiMU PaCNpPOCTPaHEHHbIMU U3 HUX AB-
nawTca Tonbko 10, Ha koTopble nNpuxogutcs 6onee 99% Bcero Toro, YTO Hac okpyxaet. B aTon
3afjaye Bam npeactouT onpenenutb 3T 10 anemMeHToB, a Takke HEKOTOpPble BaXKHble BeLLeCcTBa, B
COCTaB KOTOPbIX OHW BXOOAT. I3BECTHO, YTO NOPSiAKOBbLIE HOMEpa 3TUX 3rieMeHTOoB B [lepuoaunye-
CKOM cucteme xummyeckmnx anemeHToB (MCX3) nmenn O.N. MeHgeneesa HaxoasaTcs B AnanasoHe
oT 1 0O 26, a CMMBOSbI JaHHbIX 3fIEMEHTOB COCTaBneHbl U3 17 naTMHCKMX BYKB, KOTOpblEe NpuBe-
AeHbl HUXe B andaBUTHOM nopsake:

Ala|la|C|le|F|g|H]IiT |1 |]K] I | M|N|]O|S|T

[anee npuBeneHO KpaTkoe onucaHne LWeCTN camMbiX PpacnpoOCTPaHEeHHbIX 3f1IeEMEHTOB B Nopsia-
Ke YMeHbLUEeHUs UX coaepkaHus Ha 3emne:

— anemeHT Ne1 B BUae NnpocToro BeLlectBa HEODX04MM XMBbIM OpraHn3Mam AN ObIXaHuUs;

— anemeHT Ne2 BxoauT B cocTaB 60MbLIOrO KONMMYECTBa MUHEPArOB M FOPHbIX NOpPo4, B TOM
yucne Bmecte ¢ anemeHToM Ne1 obpasyeT BewecTBO X — rnaBHbI KOMMOHEHT Necka;

— anemeHT Ne3 wWwnpoko BCTpevaeTcss Ha 3emne B Buae okcmaa Y, sIBASIOLWErocs OCHOBOW
rMUHO3EMa U HEKOTOPbLIX AparoueHHbIX KaMHeur, Hanpumep, pybuHa n candupa;

— anemeHT Ne4 aBnsaeTcsa rnaBHbIM NPOAYKTOM YEPHOW MeTannyprimn, BCTpevyaeTcsa B Npupoae
B BUAE OKCcMAHbIX MuHepanos rematnta (w(0) = 30%) n marHetuta (W(O) = 27.59%);

— anemeHT Ne5 — meTann, BXOASAWMN B COCTaB BellecTBa Z, ABNAOLWErocsi OCHOBOW TaKuUX
MUHepanoB, Kak Mesl, MpamMop 1 U3BECTHSIK;

— anemeHT Ne6 obpasyeT LIMPOKO M3BECTHOE BeLLecTBO Q — NOBaApPEHHY COfb, KOTOPYI Mbl
ynotpebnsem B nuLly.

1. Onpegenunte CMMBOSbI U HAa3BaHUS OECATU CaMblX PacipOCTPaHEHHbIX 3f1IEMEHTOB Ha 3eM-
ne. OTteeT npuBegute B (hopmarte «CUMBOM 3NIEMEHTA — PYCCKOE Ha3BaHWe anemeHTta». [ns
onpeaeneHns anemeHToB Ne1-6 mcnonb3ynte NpuBEOEHHbIE ONUCAHUSA, a OCTaBLUMECS YeTbipe
aneMeHTa onpegenuTe, B3sB HEUCMOMb30BaHHbIE NTATUHCKNE BYKBbI U3 CNINCKA.

2. Beinuwnte 3 cnvcka OecaTu camblX pacnpoOCTPaHEHHbIX 3f1eEMEHTOB CUMBOSIbI HEMeTar-
noB. [1ns kaxgoro HeMeTanna ykaxuTe KOnm4yecTBO NPOTOHOB B S4pe ero atoma.

3. MNMpueegute dopmynel BewecTts X, Y, Z, Q.

4. YcTtaHoBuTe hopMysibl MMHEPArOB remaTuTa u MarHeTuTa, oTBeT NoATBEPANTE pacHEeTOM.
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3apava 2. MnHepanbHasa 3agava

FOHbBIN XMMKK M3y4an coCTaB M CBOMCTBA pa3HbIX MUHEpPANoB, cogepXawmnx KpemHun. OH co-
cTtaBun gnga cebs Tabnuuy ¢ HasBaHMSIMKU BELLECTB B andaBMTHOM nopsigke, O4HAKO npu 3anos-
HeHun BTOporo ctonbua Bce nepenyTtan 1 Hanucan oopMysibl B CIlyYanHOM Nopsigke:

Bepunn (1) SiO;
KaonuH (2) Fe,SiO4
Keapy, (3) KAISi3Og
OnuswuH (4) Al;SioH4Og
OpToknas (5) Al,Be3SigO1g

Momornte FOHOMY XMMWKY coenaTtb npaBuiibHblE COOTBETCTBUS «Ha3BaHUA — popmyna», uc-
nonb3ys cnegyoLyo nHpopmauuio:

— 6epunn nmeet HanbosbLLYIO MOSISIPHYO Maccy;

— (popmynbHasa eanHULA KaonnHa cogeput 17 aTomos;

— B oOpMYrbHOM eauHuLEe OpToKnasa cogepxutca 138 NpoToHOB.

— hopMynbHast eauHULA ONMBUHA UMeeT mMaccy 3.389-1072% r;

1. YcTtaHoBuTe NpaBuribHOE COOTBETCTBME Ha3BaHWS BellecTBa (MOPSAKOBOro HoMepa) U ero
dopmynbl. OTBET npuBeante B oopmaTe «NopsaKkoBbii HOMep — dpopmMyna» (Tabnuuy nepeHo-
CUTb B JIUCT OTBETOB HEe HYXHO). OTBET NoATBEPANTE pacyeTamMm.

2. B kakoM 13 mmHepanoB MaccoBasi 4ons KpemHus (B %) Hanbonbwaa? Yemy oHa pasHa?

3. FOHbIN XMMWK NPUroTOBWUN ANSA OMNbITOB NMOPOLLOK KBapLa, OQHAKO B HEro criyyanmHo nonan
caxap. OnuwuTe nocrnegoBaTenbHOCTbL AENCTBUA U HEOOXOANMYKO XMMUYECKY0 nocyay n obopy-
AoBaHue, KoTopble noTpedytoTcs KOHOMY XMMUKY N5 O4MCTKM KBapLua oT caxapa.

3apayva 3. Bo3aywHas 3apava

Bo3gyx — aTo rasoBasi cMecb, 6€3 KOTOPOM Mbl HE MOXEM MPOXUTb AaXe HECKONbKO MWUHYT.
MaBHbIMM KOMMOHEHTaMM BO34yXa SBMAKTCSA NpocTble BewectBa A, B n B, Ha KoTopbie
cymmapHo npuxogutca bonbwe 99.8% Bcero obbema. a3 A — OCHOBHOWM KOMMOHEHT BO3Ayxa
(78% no obbemy), OH He noAep>XuBaeT ropeHWe U He BCTynaeT B peakuuMu Mpu KOMHaTHOW
TemnepaTtype. a3z b (21% no ob6bemy) ncnonbdyetca AN OblXaHWUS, NO3TOMY UrpaeT KNYeBYH
ponb B npoueccax nogaepxaHusa xm3Hu Ha 3emre. a3 B (0.9% no ob6bemy) oTHOCUTCA K rpynne
NHEPTHbIX (bnaropoaHbixX) rasoB, ero monspHas macca B 1.25 pas 6onble, yem y rasza b. B
npolecce OblXxaHUs YesioBeK BblablxaeT B atMocdepy ra3 I' B3aMeH nornowieHHoro rasa b. B BblI-
Ablxaemom Bo3gyxe obbemHasa gona B coctaBngaet 16.5%, a gona ' — 4.5%. CpegHun ob6bem
BAbIXaemoro / BbiablxaeMoro Bosayxa cocrtasnget 500 mn, cpegHsas vyactota AbixaHus — 15 BOo-
XOB B MUHYTY.

1. YctaHoBuTe (hopmynbl U HaseaHus rasoB A, B, B, I, coctas rasa B noarBepauTte pacyeTom
MOJSISIPHON MaccChbl.

2. PaccuutaniTte cpegHo MOMSIpHY0 Maccy Bo3ayxa no gpopmyne M(Bosayxa) = M(A)x@(A) +
M(B)x@(B) + M(B)xp(B), rae ¢ — obbemHasn gons raza. OTBeT npMBeanTe C TOYHOCTbIO 40 BTOPO-
ro 3Haka nocrne 3ansaton. PaccumTtante maccy Bosgyxa (B Kr) B nomelleHumn pasmepom 5x10x3 m
npw H.y.

3. Paccuutainte obbem (B MI), KONMMYECTBO MONb U KONu4ecTBo Monekyn rasa b B 500 mn
BO34yXa.

4. Paccuntante obbem (B N npu H.y) rasa B, koTopbin notpebnseTr ogmH 4Yenosek 3a 1 vac, a
Takke maccy (B r) rasa I', KOTOpbIN YENOBEK BblAbIXaeT 3a 3TOT XKe NPOMEXYTOK BPEMEHN.
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3apava 4. BogHas 3apava

OcHoBHas YacTb rmgpocdepbl HaWen nnaHeTbl npuxoguTcs Ha MupoBon okeaH, 06bemM KOTo-
poro coctaBnsieT 1.34:10° (1340 mnH) km®. X0opoLLO M3BECTHO, YTO BoAa MOPEN 1 OKeaHOB SIBIsi-
€TCH CONeHon, cpegHee cogepxaHue conen B Muposom okeaHe paBHO 35 r/n. [JaHHble conu B Oc-
HOBHOM coAep)aT crneayroLme afieMeHTbl: XJI0p, HAaTPU, MarHun, cepy u kanoumi. Npu aHanuse
nNpobbl okeaHnyeckon Boabl maccon 20 r B Hen 6bino obHapyxeHo 390 Mr xnopa, 216 Mr HaTpus 1
26 Mr marHus.

1. Paccuntante maccoByto fonto (B %) xnopa, HaTpust U MarHusi B oKeaHe.

2. PaccunTaiiTe KONMYECTBO MOfb U KOMMYEecTBO aToMoB HaTpusi B 1 M3 okeaHa, a Takke mac-
cy HaTpus (B kr) Bo BceM MupoBom okeaHe. MNOTHOCTbL okeaHa npumuTe pasHoii 1000 kr/m>.

3. B HeKoTopbIX CTpaHax OKeaHW4ecKyro BOAYy OMPECHSIOT, a 3aTeM MUCMNONb3YKT ANS NUTbA U
GbITOBbLIX HYXA. Kak HasbiBaeTca cnocob O4MCTKM BOAbI OT coaepXalmxcsa B Hen npumecen? Ka-
Kyto nocyay n obopygoBaHue HeobxoaMmO MCNofb3oBaTb B XuMuyeckon nabopatopum, 4TOObI
NPOBECTU TaKy0 OYUCTKY?

4. CocTtaBbTe (popMyIibl BCEX BO3MOXHbIX BUHAPHbLIX COMNEn U3 aNeMEHTOB, CoaepXKallnxcs B
MwupoBom okeaHe (Xnop, HaTpu, MarHum, cepa, kanblmi). HazoBuTe Nomny4YeHHbIE COMN.

3agava 5. NouBeHHan 3apava

Ilutocpepa Bemnm  cnoxeHa NPeUMyLLECTBEHHO MUHEpParbHbIMW  HEOPraHUYeCKUMU
nopogamu, OAHaKO camasi MHTepecHas ee 4acTb — 3TO MoYBa, KoTopas obrnagaeT nnogopoamMem u
obecneunBaeT BO3MOXHOCTb pocTa pacTeHun. OOHUM K3 BaXHEWLMX KOMMOHEHTOB MOYBbI
ABNAETCA ryMyCc — KOMMSIEKC OpraHUYecKMx BeLLeCcTB CMOXHOro coctaBa. Hanpumep, B coctaB
rymyca BxogaT BewectBa ¢ gopmynamm CgHi1004 (X) M Cis4H168045N2 (Y). Momumo aToro,
GonbLUY0 Porb B pasBuUTUM pacTEHUA UTPaKOT TakMe MaKpO3NEeMEHTbI, Kak a3oT, Kanum n gpocgop.
Mpn MHTEHCUBHOM BeOEHUM CEeNbCKOro XO3ANCTBA 3TU BELLLECTBA aKTMBHO pacxogylTcs, NO3TOMY
OOJTKHbI CUCTEMATMYECKM BHOCUTBLCS B NOYBY B BUAE YAOOpeHUH.

1. Paccuutante OTHOCUTESbHbIE MONEKYNspHble Macchl Bewects X 1 Y, a Takke MaccoBble
nonu (B %) Bcex aneMeHTOB B BeLlecTe Y.

2. lMNMpuBegute hopmynbl N Ha3BaHUS TPeX COEAMHEHWUMN, KOTOpble MOXHO WUCMOMb30BaTb B
KayecTBe KanuirHbIX yaobpeHui onst BOCNOSTHEHUS geduumTa Kanus B noYBe (pacTtBOpUMbIE CONU
CUNbHbIX KUCNOT).

3. OgHo 13 Hambonee pacnpoCTpaHeHHbIX a30THbIX yAobpeHun — MouveBuHa (kapbamug).
M3BeCcTHO, YTO MoreKkyna MoO4YeBMHblI cogepXuT no macce 46.667% asoTa, 6.667.% Bogopoaa,
20% yrnepopga u kucnopoa. BeiBeante MonekynsapHyto dhopmyny MOYEBUHbI.

4. [1ns nogKoOpMKM pacTEHU B HEKOTOPOM DEPMEPCKOM XO35IMCTBE C OOLLEN nnoLwiagbio noys
5 KM? HY)HO BHecTM 5 r a3oTa Ha 1 M? nnowaau. PaccunTaiite Maccy MOYEBUMHbI (B Kr), KOTOPYHO
HY>XHO BHECTU B NOYBY JAHHOro (bepMepCcKoro Xo3sancTea Asis BOCNONHeHnsa geduunta a3oTa.
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Kaxdas 3adayvya oyeHusaemcs 8 20 basnnos

Crapantecb pewatb U ohopMnsaTb BCe NpeanoXxeHHble 3agayn. PeleHne kaxaon 3agayu
Ha4ynHanTe co crosa «3agadva Ne...». Kaxabli npaBuIibHO BbIMOMHEHHbLIA NYHKT 3aa4un OueHuBa-
eTcq otaensHo. MNpu HanNnYMM YUCNEHHbIX AaHHbIX, MPUBOANTE MOSHbIE BbIBOALI (POPMYII, UK XO-
Ta Obl NOATBEPXKAANTE CBOM A0radKkvM NPpOBEPKON (MpM OTCYTCTBUN pacyeToB Bbl MOXETE NONyYnUTb
HenonHbl 6ann).

PeweHns 3agaHuin onuMmnuagbl U KpUTepUnM oueHuBaHus GyayT onybnmMkoBaHbl Ha canTe
PecnybnukaHckoro Jluues Bo Bknagke «Xumus» https://ric.education/chemistry.html

XKenaem ygaun!
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