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3ananue 1. «bypaTuno u yriekucibii ra3. (37 6a110B).

OtuasBuucek npoOynuTh B bypatnHo untepec k yuebe MpocThIMU HacTaBleHUsIMH, ManbBuHa, Ap-
TeMoH U [Ibepo peurmyiv nmpoBecTH AJsl JEPEBSIHHOIO MallbyMKa JEMOHCTPALMOHHBIN YPOK €CTEeCTBO-
3HAHUSA, BKJIIOUYMB B HETO AJIEMEHTHl MaTeMaTHKH, Gu3uku U xuMuu. [IpobpaBuiucek B maboparopuro u3-
BECTHOTO JII0OUTENs ectecTBO3HaHMs JlypeMapa, 1py3bsi oOHapY KWW TaM OaJIOH C YIJIEKHCIBIM ra-
30M, BEJJPO C U3BECTKOBOM BOJIOM, BECHI, TOCYAY, IUIAHTH H IIpodee 000pyI0BaHHE.

Ymenen ApTeMOH MPUCOEIUHII K OAIJIOHY € YTIIEKUCIBIM Ta30M PE3WHOBBIN IIUIAHT CO CTEKIISTHHOM
TpyOKOH, OIyCTHII TpPYOKY B BOJY M TaK OTPErYJIMPOBAI MMO/1ady ra3a, YTO KKAYI0 CEKyHIY U3 TPyOKH
B BOJy BBIXOJIMJIO TPH ITy3bIpbKa rasa. «Buaunms, BypaTiHo, CKopocTh mojjauu rasza uepes Hairy TpyoKy
COCTaBJISIET POBHO 3 My3bIPbKa B CEKYHAY», — IOBOJIBHO cKa3al nec. «He myrail MeHsl, CKOpOCTh U3Me-
pseTcs B KMJIOMETpax B 4ac, S 3TO 3HAI0 TOYHO», — TOPJI0 3asBWiI bypaTnHo, Jerko OOTOHSIONIMIA JTHO-
OyI0 U3 KyKOJl Ha CBOMX JEPEBSIHHBIX HoraxX. «CKOpocTh ObIBaeT camasi pa3Hasi, — BMEIIAJICA B UX JlUa-
nor 3anyna [Ieepo. — Hampumep, ckOpocTh mojauu raza MO>KHO M3MEpPSTh Kak B My3bIpbKaxX, Tak U B
o0bemax rasa, B YUCJIe €ro MOJIEKYJI WM aTOMOB, B TpaMMax, U Jake B MOJISIX ra3a, MpoLIeIIINX Yepes3
TpYOKY B €IMHHILY BPEMEHI.

1. [Tomorute IIbepo BpasymuTb BypaTHHO, BEIYUCIUTE CKOPOCTHh MPOXOXKICHHS YIJIEKHCIOro raza 4e-
pe3 TpyOKy B APYruxX €IWHUIAX: a) MAJUIMWIUTPAX B CEKyHIy; 0) MOJIEKylIax B CEKYHAY; B) aToMax B
MUHYTY; I') [PaMMax B 4ac; 1) MOJIIX ra3a B CyTKH.

IpumeuaHue: OIMH MOJIb JIIO00T0 ra3a B ycJoBusx skcnepumenta (p = 1 arm, t = 20 °C) 3anumaer
o0bem 24,0 1, AMameTp ny3bIpbKa npumMuTe paBHbiM 0,5 cm, 00bem mapa paseH 4/3 r, Cpennee
3HaYeHHe MOJISIPHOI Macchl Bo3ayxa 29 r/moab, 1 ma =1 em’.

1. a) O6vem mpex nysvipvkos cocmasgnsiem 3*4/3*3,14%(0,5/2)° = 0,19625 = 0,2 cm® = 0,2 ma. To ecmo,
cKopocmb nodauu 2aza 6 smux eounuyax cocmasnsem 0,2 mu/c;

6) 3a cexyndy uepes mpy6xy npoxooum 6,02*107%0,2*10°%/24 = 5,02*10'® monexyn;

8) B munymy uepes mpy6xy npotioem 60*3*5,02%10™ = 9,04*10%° amomos;

2) B uac uepes mpy6y npotidem 44*60%60*5,02*10"/6,02%10% = 1,32 2 caza (44*60*60*0,2*10°%/24 =
1,32 2);

0) 6 cymxu uepes mpyoxy npotioem 24*1,32/44 = 0,72 monw easa.

1. Kastcowlil éephblii pacuem ckopocmu 6 HyscHbIX eOunuyax no 1 6. (1*5 =15 oannos).

[Toka npy3est ciopuian, MabBHHA B3sjIa CyXyH) KOHHYECKYIO KOJIOY ¢ TIpOOKOW OOmMM 00bheMOM
0,36 1 u B3Becuia ee. BoiHyna CTEKISIHHYIO TPYOKY M3 BOJBI, TIATEIHHO BHICYIIMIIA €€ MOJIOTEHIIEM H
OIyCTWJIa HA JHO KOJIOBI, HaYaB MPOITyCKaTh B Hee ra3 u3 OamioHa. «A 4ro, bypartuHo, — 3aragodno
yIbIOHYMack ManbBUHA, — CMOXKEIIb TOCYUTATh, CKOJIBKO BPEMEHH 51 coOpanach MpOIyCKaTh ra3 B 3Ty
KonOy»? BypatnHO OOMKEHHO 3acOliesl M 3acell 332 pacueThbl, MOTPAaTHB Ha HUX HEONPABIAHHO MHOTO
BpemeHH. KakoBo ke OblI0 €ro yAuBIEHUE, KOT/Ia OH OTOpPBaj TOJIOBY OT 3amUCeil U yBUAEN, YTO ras
MO-TIPEKHEMY IPOMYCKAIOT B KOJIOY, HECMOTPS Ha TO, YTO BPEMEHH IPOILIO Ja)ke OOJIbIIe, YeM MOTy-
YUIJIOCH B €ro pacyeTax. MajabBrUHA MPOBEPUIIA pacyeThl U MoxBajawia byparuno, Ho HyHBIHM [Ibepo oT-
Ka3aJicsl mpeKpamnarh dKcrepuMenT. OH akKypaTHO BBIHYJ TPYOKY, 3aKpbUT KO0y MPOOKON M B3BECHII
ee. 3anucaB Maccy, OH CHOBA OITyCTWJI TPYOKY B KOJIOY M IPOAOJIKIII IIPOITyCKaTh ra3, Kaxisle 3-4 MUH
BBIHUMAs TPYOKY, 3aKpbIBasi KoJIOy MpOOKO U CHOBA B3BeIIMBas ee. bypaTHHO mgake mpocHyICs, Koraa
[Tbepo rpomKo U pagocTHO 3akpuyal: «Bot, Teneps J0CTaTOYHO!
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2. Beraucianre MUHUMAIbHOE BpPEeMs, 32 KOTOPOE KO0a MOXKET MOJHOCTHIO 3aNOTHUTHCS YTIIEKHCITBIM
razoM. [loueMy Ha MpakTHKE 3KCIEPUMEHT MPOBOJAT 3aMETHO AOJbIIE M CKOJBKO pa3 B3BELIMBAIOT
kos10y ¢ razom? [louemy He 00XOJATCS OJHUM B3BEIIMBAHUEM ?

2. Munumanvnoe spems 360/0,2 = 1800 ¢ uau 1800/60 = 30 mun. Dxcnepumenm npo8oosm 3amMenmuo
Oonbule, NOCKOAbKY YACMb VeNeKUCI020 2a3a YX00Um 8 OKpYHcaowyio cpedy U He noayuaemcs Koauye-
CMBEHHO 8bIMECHUMb 8030YX U3 KOIObI PACCUHUMAHHBIM 00bEeMOM Y2IeKUCI020 2a3a. B3sewusanusa npo-
8005mM 00 mex nop, NOKA NOYMuU He CO8NAdYm pe3yibmamsi 08yX-mpex NOCleOHUX 838euUsanuUll (eciu
OHU omauyaromces 8cezo Ha 1-2 yugpol 6 nocieonem snake). Cpeonee uz 3mux 3HAUeHUll MACcbl 0ObIYHO
bepym 8 kauecmee UCMUHHOZO0.

Oonum 636ewusanuem 0OOUMUCH Helb3s, NOCKOAbKY 8 IMOM Cyuae Hem HUKAKOU Y8ePeHHOCIU 8 MOM,
umo 6 KoJlbe yoice Hem 8030yXa, A eCMb MOJbKO YeNeKUCTbLU 243.

2. Pacuem epemenu 1 6., nomepu zaza (Ougpghyzus, xoneexuyus, nepemewueanue u m.n.) 1 6., oo
cosnaodenus 2-3 e36emusanuii 1 6. (npocmo omeem 2-3 paza 0,5 6.), unaue nem koumponsn 1 6. (1*4
=4 panna).

3. Paccumraiite Maccy KoJObl ¢ IPOOKO#, MOTHOCTBIO 3aIOJIHEHHOM YIJIEKHCIIBIM ra30M, €CIIH U3BECT-
HO, 4TO IyCTas Koji0a ¢ BO3JyXOM, 3aKpbITas MpoOKoii, Becut 412,555 r.

3. B konbe obvemom 0,36 11 8 ycnosusx sxcnepumernma cooepacumcs 0,36/24 = 0,015 monw aroboeo ea-
3a. Omo xoauvecmao yenexkucnoeo eaza eecum 0,015*44= 0,66 2. Oonaxo, npesicoe yem croxHcUumMs 3mo
3HAUeHUe ¢ Maccoll KoiObl, NPUBEOeH Ol 6 3a0aye, U3 NoCieoHell HA0O0 8bIYeCb MACCY HAX00SAUe20Cs 8
Hell 86030yxa. Cpednee 3HaueHUue MOJSAPHOU MACCbl 8030yxa 29 2/Monb (U3 yciosus), macca 8030yxa 6
konoe 29*0,015 = 0,435 2. Macca konbwvl ¢ npooOKoU, NOIHOCMbIO 3ANOJHEHHOU YeNeKUCIbIM 2A30M, CO-
cmasum 412,555-0,435+0,66 = 412,78 2.

3. Pacuem maccwt konovt ¢ CO; 4 6. (macca CO; 2 6., mvicnv 06 yueme maccwt 6030yxa 1 6, pacuem
Mmaccwl 6030yxa 1 6.) (4 6anna).

[Tocne Toro, kak [Ibepo, HaKOHEII, OTOpPBAJICS OT KOJIOBI, ManbBHHA 3aKIJIa CBEUY, MTOIHECTA K HEl
K010y, BEIHYJIa POOKY | MEepeBepHyIIa KO0y HaJl CBeUOil. «YX, ThI», — O)KUBHJIICS bypaTuHo.

4. Yro HaOnr0AaIu Ipy3bs B 3TOM OIBITE U KaKOBa MPUYUHA 3TOTO A deKrra?

4. IIpu nepegopauusanuu Koibbl Y2leKUCbILL 2d3 «BbLIUBAECAY U3 Hee, NOCKONLKY OH msdicenee 8030)-
xa. Topsawas ceeua eacnem, NOCKONbKY Y2leKUCTbIU 2a3 8blmMecHAem 8030VX (U, COOMEEMCMBEHHO, Ku-
CA0PO0) U3 30HbL 20PEHUSL, A CAM OH 20peHUe He HO00epPICUBAEN.

4. ITozacna 1 6., ne noodoeprcusaem zopenue (uzonupyem om Q,) 1 6. (1*2 =2 oanna).

3areM ApPTEMOH OMYCTWJ TPYOKY OT OaJlJIoHa C Ta30M B HEOOJBIIYIO CTEKIISTHHYIO KOJIOOUKY, Coaep-
xamytro 100 mi u3BecTKoBO# BoIbl. «CTano COBCEM MHTEPECHO», — YAMBHWICA ByparnHo M momomen
noOmmxke K Koibe, 4yToObl BHUMATENbHO HAOMIONATh 32 MPOUCXOAAIIUM BHYTPH Hee dyaoM. Pemms co-
BCEM 3aWHTPUIOBaTh €ro, JiykaBbli [Ibepo oTBiek ByparnHo, npenoxKuB 3aKOHYUTh YPABHEHHE pEak-
LMW TUAPOKCH]IA KaJbIHUS C YIIEKUCIbIM Ta3oM. HecuacTHelil BypaTtnHo Jaulib HEAOYMEHHO Tapalluiics
Ha Ha0Op HEMOHATHBIX CHMBOJIOB, 00O3HAYAIOUINX PEareHTHl. «A, MOXET, Thl U HE BUJAET HUYETO»? —
pacxoxotayicss ApTeMOH, BO3Bpallias BHUMaHue bypaTnHO K peaKIMOHHOW KOJIOEe ¢ M3BECTKOBOM BOJIOH,
B KOTOPOM ITPOUCXOJWIO YTO-TO Y’ COBCEM HEMOHATHOE. J0’KAaBIINCh OKOHYaHMsI IIPEBpalleHnH, BOC-
TOp>KEHHBIN BypaTrHO ckasall, 4To OH TOXKE XO4eT OIIyIIaTh ceOsl BOIMIECOHNKOM, ITO3TOMY 00s3aTeILHO
HA4YHET M3y4yaTh XMMHUIO. B OTBeT ero Jpy3bst 10OpOMyIIHO YIBIOHYIHCH W TOOOEIIAN TOMOYb €My C
STHM JIeNIoOM (a Tak)Ke ¢ MaTeMaTHKOHM, (PM3MKOM M APYrUMH HayKaMu, 0e3 KOTOPBIX M3ydyeHHE XUMHUU
OTIPEICTICHHO HEBO3MOXKHO).

5. Kakue s dexrsr Byparuno nabmaronan B kojibe ¢ M3BECTKOBOM BOAOW B MPOIECCE IIUTEIHLHOTO TPO-
MyCKaHUs Yepe3 Hee yIIeKUcioro rasa? Hanumunre ypaBHEeHUs IPOUCXOIMBILINX PEAKLUNI.

5. Bypamuno yeuoen, umo npu nponycKaHuu y21eKucio2o 2a3a yepe3 npo3pavHylo Oecysemmylo uzeecni-
K0BYI0 800y HAOI00Aemcs ee NOMYymMHeHue (8binadaem ocadok, HCUOKOCMb beneem u m. n.):

Ca(OH); + CO, = CaCOs3¥ + Hy0. Iocne mozo, kak Bypamuno omenekcs u cHoga nocmMompen Ha Koi-
0y, oH yeuoen, umo KOIU4ecmeo Mymu cmaio yMeHbamocs (0Cadok Cmai pacmeopamucs, HCUOKOCHb
CHOBa cmana ceemiemsv U m. N.), NOCKONbKY npu uzbvimxe CQO; xapbonam Kanbyusi pacmeopsemcs,
8H06b 0asas npospaunbiil becysemuviii pacmeop: CaCOs3 s + H.O + CO, = Ca(HCO3)3 p-p.
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5. Ocaoox (nomymmuenue) u ezo nocnedyrwuiee pacmeopernue no 1 6., ypasnenusa peaxyuii no 1 o.
(1*2+1*2 = 4 panna).

6. B 1 1 u3BecTKOBOM BOIBI comepxurcs 1,6 T ramenoit u3BecTu. CKOIBKO BpeMEeHU APTEMOHY HaJlo
OBUIO MPONYCKaTh YIIEKHCIBIA ra3 B KOJOOUKY JJIsi MAaKCUMAIBHOTO MpOsiBIeHHUsS NepBoro 3ddexra?
Kakoe MmuHMManbHOE BpeMst OTpeOyeTcs, 4TOObI YBUAECTh OKOHYaHUE BTOPOTo 3 dekra?

6. B 1 21 useecmiosoti 60061 codeporcumes 1,6 2 eawenoti useecmu, mo ecmo 1,6/74 = 0,0216 = 2,16*10™
monw, 6 0,1 1 — 2,16%10° moaw. [Jua marcumanvrozo nposenenus nepéozo sggpexma (maxcumanshoe
KOMUYEeCmeo Mymu) YelneKucio2o eaza makace nompebyemcs 2,16*1 0 monw. Taxoe konuuecmeo 2aza
npoxooum uepes mpy6xy 3a 2,16%10°10,72 = 3*10° cymox unu 60*24*3%10° = 4,32 mun unu 259,2 c.
Ymobwl ysudems oxkonuanue 6mopoeo 3¢gekma (pacmeopuics 6ecb KapOOHAmM KAabyYus), HYHCHO KAK
munumym ewe cmonvko dtce COy, m. e. ewge cmobko dice epemenu. Bececo nompedyemcesn 2%4,32 = 8,64
mun unu 518,4 c.

6. Pacuem epemenu nepeozo r¢pgpexma 2 6., émopozo 1 6. (3a omeem, umo épemeHu nompeoyemcs
ewe cmosvko yece, cmasumcea 1 6.) (2+1 = 3 oanna).

[lopa yxe Bam mponemonctpupoBars bypatnno um Bam Boicokuii kmacce. IlompoOyiite camocTos-
TEJIHO BBITIOJIHUT MTYHKTHI 7 U 8 3a1aHus, HE TOKHUIASICH MOJCKAa30K OT HAIIIMX TePOEB.

7. VI3 mepednciieHHOTo CIKCKa BEIISCTB: OKCHJI Oapus, yroyib (IIPpU HarpEeBaHUH), COJITHAS KHUCIIOTa, OK-
cun azora(ll), ximop, ammuak (BomHBIN pacTBOp), okcua Harpus, okeun meau(ll), xmopun kampius (Boz-
HBII PacTBOp), METAUTMYECKUN MarHuil (IIpy HarpeBaHWM), TUAPOKCH]T 11e3usl, cepa (IIPU HATPEBAHUH):
a) BeiOepuTe M yKakuTe BEIECTBA, C KOTOPBIMH YIJICKUCIIBIN ra3 He pearupyet; 0) BoiOepure U yKaxu-
TE BEUICCTBA, C KOTOPBHIMH YIVICKUCIIBIN T'a3 pearupyeT, U HAMUIIUTE YPABHCHHS PEAKIIUH.

7. a) C yenexucavim 2azom ne peazupytom.: consnas kucioma, okcuo asoma(ll), xnop, oxcuo meou(ll),
X10puod Kaabyus (600HuII pacmeop), cepa. 6) C yeneKucivim 2azom peazupyiom. OKCuo O6apus, yeoib
(npu Hacpesanuu), AMMUAK (800HBI PACBOP), OKCUO HAMPUSL, MEMATTUYECKUU MASHULL (Npu HaA2pesa-

Huu), euopoxcuo yesust. Ypasnenus peakyuii: BaO + CO, = BaCO;3; C + CO;, ;C’ 2C0O;
2NH; + CO, + H,0 = (NH4)2CO3 (NH4HCO3); Na,O + CO, = Na,COs3;

t,°C
2Mg + CO; —— 2 2MgO + C (C0); 2CsOH + CO, = H,0 + Cs,CO; (CSHCOy).
7. Bepnoe ykazanue «peazupyem/ne peazupyem» no 0,5 6. (neeepnoe — wumpagh munyc 0,5 6, Ho 6 ye-
J0om 3a nyHkm 7 He meHbvuie () 6), eepHble ypasHenusn peaxkyuii no 1 6., HegepHble He oueHusaOmcs
(0,5*12+1*6 = 12 Hannos).

8. [IpuBenuTe ommH TabOPATOPHEIN CIIOCO0 MOMYYeHHsI YIIIEKHCIIOTO Ta3a (YpaBHEHHE PEaKIH) U JIBa
npuMepa ero UCTIONb30BAHUS ISl HAPOTHOXO3SMCTBEHHBIX HYX/I.
8. B nabopamopuu yenexucuvlii 2a3 00b14HO NOIYYAIOM Oelicmeuem CONAHOU KUCIOMbL HA MPAMOpP:
CaCO3 + 2HCI = CaCl, + CO,1 + H,0. Mooicno ucnonvzoeams u Opyaue KUCI0mMbl ¢ KapOOHAMAMi,
OOHAKO 8AJICHO, UMOOBL 0OpaA3yIOWaAsCcs 6 X00e peakyuu coib bvlia xopowo pacmeopuma (nosmomy
CepHyIo KUCTIOMY MOJICHO 3auecmyb moJvko 6 7-8 knaccax), a kucioma Ovlia 00cmamo4to CUlbHol, ec-
JIU UCXOOHBIU KapOOHam pacmeopum nioxo.
Yenexucnwiti 2az ucnonvzyemcs 6 nuwjesol NPOMbIUIEHHOCMU (KOHCEPBAHM, PA3PLIXIUMENb, HPOUB00-
CMBO 2A3UPOBAHHBIX HANUMKOS), XUMUUECKOU NPOMbIUUIEHHOCMU (NPOU3800CmeE0 co0bl), Ol 3anoHe-
HUsL ocHemywiumenetl, Ojisi 3aNOJIHEeHUs OANIOHYUKOS 6 NHEeBMAMUYECKOM OPYICUU, 8 Kauecmee Xaaoa-
2eHma («cyxoti 1edy) 6 1a00pamopHbIX UCCIE008AHUAX U POZHUYHOU MOP2osie U M. N.
8. Bepnoe ona cnocooa nonyuenus ypasnenue peaxyuu 1 0., 06a npumepa no 1 6. (1*3 = 3 éanna).
BCO2O ... 37 bannos.
3ananue 2. «KomouHaTopuka B xumumy». (29 6aios).

B Bamiem pacnopspkKeHUE UMEIOTCSI CHMBOJIBI CIISTYFOIIMX XUMUYECKuX nementos: K, H, O, S.

1. ITonb3ysCh TOTBKO 3TUMU CUMBOJIaMU (B JIFOOOM COYETaHUH) U JIFOOBIMH LU(paMH, COCTaBbTE JIECATh
XUMHUYECKHUX (GOPMYJ peabHO CYIIECTBYIOUINX COCTMHEHHUM Kalus.

2. JlaliTe Ha3BaHUsI COCTUHEHUSIM, (DOPMYJIBI KOTOPBIX BBl cocTaBHIIH.
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3. U3 cocraBinennoro Bamu crimcka BeIOepHTE 1O OHOMY JBYXAJIEMEHTHOMY (OMHApHOMY), TpexdJe-
MEHTHOMY U YETBIPEXDJIEMEHTHOMY COSAMHEHHIO U BBIYMCIHUTE JUTSI KaXKIOTO U3 3TUX YETBIPEX COEIU-
HEHHUH MaCCOBYIO JIOJIIO DJIEMEHTA KaJlusl.

1-3. He cunvbHo ysnexkasncy cOeOUHEeHUAMU, 8bIX00AUWUMU OALEKO 3a PaAMKU OA3080U NPOSPAMMbL, MOHNCHO
eviopams 10 coedunenuii uz credyoue2o cnucka (nepsvie 12 eviensaosm naubonee o4e8UOHbIMU):

K0 — oxcuo (okuce) kanus (83,0 % K); KoS — cyavpuo kanus, ceprnucmoni kanuu (70,9 % K); KOH -
2UOPOKCUO (2u0pookucs) kanust, kamuesas ujeroqs (69,6 % K); KoSOs — cynvpum kanus, ceprucmokuc-
avitl kanuti (49,4 % K); KoSO4 — cynvpam ranus, ceprnokucnoii kanui (44,8 % K); KHSO, — euopo-
cynvham kanus, kucavitl ceproxucavii kanuu (28,7 % K); KHSOs — euopocynvpum xanus, kucuolii cep-
Hucmokucawiti kaauti (32,5 % K); KyOy — nepoxcuo (nepexucs) kanusa; KH — cuopuo xanua;, KHS — cuo-
pocynvguo kanus,; KoS;05 — oucynsgpum (nupocynvghum) xanus, KyS,;07 — oucyavgpam (nupocynvgham)
Kanus;

K32S:03 — muocynvgham xanusn; KOy — naonepokcuo xkanus, KOz — 030nuo kanus; KyS; — oucynvguo xa-
aus; KoSy — nonucynvgpuo kanus; KyS3010 — mpucynvgpam kanus,; K,S,0g — nepoxcooucynvgpam (nep-
cynvpam) kanus; KyS;04 — oumuonum xanus;, KyS,06 — oumuonam xanus, KyS40s — mempamuonam
kanust;, KoS306 — mpumuonam xanus.

1. @opmyawt coeounenuit no 0,5 6. (0,5*10 = 5 dannos).

2. Hazeanusn coeounenuit no 0,5 6. (0,5*10 = 5 6annos).

3. Maccosbte oonu kanus 6 4-x coeounenusnx no 1 6. (1*4 = 4 6anna).

4. Tpennosxute ciocoObl morydeHus 3Tux 10 coennHeHnit U3 MPOCTHIX BEMIECTB (YPaBHEHUS PEAKITUH C
yKa3aHUEeM YCIIOBHM, €CIIM OHH HE HIYT MPH CTAHAAPTHBIX YCIOBHAX). MOXKHO HCHOJB30BAaTh HArPEB,
OXJIaXKJICHHE, DJIEKTPUYECCKUN TOK, HYXXHbIE BaMm pacTBOpHUTENM M KaTaau3aTopbl (KEIaTeIbHO YKa3bl-
BaTh KOHKPETHO). Taxke MOXHO UCIIOJIb30BaTh YK€ MoJydeHHbIe BaMu BemiecTBa, a Takke BOAY H JItO-
Oble Ipyrue peareHThl, He COJICPIKaIlUe KAl U cepy.

ropeHuc

- 0
4. Cnocobwi nonyuenus: 2K + H; 200-350 7°C > 2KH; K+ O, KO,;

0 0
2KO, —220 "C.BAKYYM 5 1+ 0, 7 2K,0, —2200°C 5 ok.0 + 0,7 K0, + 2K — 2K,0:

- 0 0
KO; + O3 - KO3 + O, 7\, 2K+ S 100-200 °C > KsS; KzS(p_p) +S &) K,S,;

0]
KoSpp) + (N-1)S —09°C 5 K,S.; 2K + 2H,0 — 2KOH + H, T

Peaxyuu nonyuenust coedunenuii cepul, neodoxooumwix oanee: KyS + 2HCI — 2KCl + H,S 7

ropeHue 400-500 °C, V, 0O,

S+0, SO,; 250, + O, > 2503; SO3 + H,O — H,S0y,;
KaSuacs. ) + HaS — 2KHS; 2KOH + 505 — K3503 + H20; KOHenpm + SOz — KHSO;

KzSO;;(HaC,,,W.p.p) + SO, — KyS,05 unu 2KHSO3(HaCbm4.p-p) L) K,S5,05 + H,0;

0
K2SO3p) + S—200"C 5 K,$,05; 2KOH + H,S0; — KzS04 + 2H,0; Kz, + HpSO, — 2KHSO,;

0
2KHS0; —299"C 5 K,$,0; + Ho0; 2KHSOuuacom. pacmsop) ——SiTPOIM3 o K-S, Ot anony + Haz 7

0
Kz5:07 + 505 —29%C 5 K,5:040: ZNumy + 250, — 205 7n5,0,:
ZnS,04 + 2KOH — Zn(OH), ¥ + K,S,0, uu

2KHSOS(HaCbm4. pacmeop) DJICKIpOTHs > KZSZO4(Kamor)) + 02 7\1
MnO, + 250, i} MnS,0g; MNS,0¢ + 2KOH — Mn(OH)ZJ + K,S,05;
2K28203(p_p) + |2(p_p) — K,S,06 + 2KI; 2K5S,05 + 4H,0, OXN&KCHHC > KyS306 + K,SO,4 + 4H,0.
4. Cnocod nonyuenusn kaxcoozo u3 10 coeounenuii ¢ yxazanuem yciaosuii no 1,5 6., 6e3 ykazanus (20e
neobxooumo) wmpagh -0,5 6. (mounozo ykazanus memnepamypol He mpedyemcs, oocmamouno t°),
ecilu He NOYUEeHO UlU HEeGEPHO NOJIYUEHO HYIHCHOe coedunenue cepvl wimpag -0,5 6.

1,5*10 = 15 éannoe;
Bcezo 29 dannoe.

MaxkcuManbsHOe Koi1-Bo 0ayuios: 100 JIuct 4 u3 6



3ananme 3. «Penkuii, HO 0UYeHb Ba:KHbIN 3j1eMeHT» (34 6as1a).

Hon sBrsieTcss OJTHAM U3 BOKHEHIINX OMOTEHHBIX AJIEMEHTOB. B opraHu3Me 4eioBeKa COJIEPIKUTCS
OKOJIO 25 MI' Moja, MPUYEM TIPUMEPHO TOJOBHHA 3TOW MACChl COCPEAOTOUYCHA B IIUTOBHIHOW XKeJe3e.
CyTouHasi TOTpEOHOCTh B3POCIIOTO YeJIOBEKa B MOJIe cocTaBiseT Bcero 0,2 Mr, OJJHaKO HEJIOCTATOK HO-
Jla B MPOJIYKTaX MUTaHMsI BBI3BIBACT TOKENBIC 3a00seBanus. OWH U3 CITOCOOOB BOCIIOJHEHHMS eUITUTA
MOJIa 3aKJIFOYACTCS B YIOTPEOJICHUN HOTUPOBAHHON COJIH, T. €. IOBAPESHHOW COJIM ¢ T0OaBKaMH HMOIUIa
HATPHsI, MOAUIA Kanus Wi uojaara kamus. CoaepkaHue Takux 100aBOK B pa3HBIX COpTax COJNU KOjeO-
nerest ot 2*107 10 6*107° mace. %.

1. [lpuBeuTe Ha3BaHUE W CUMIITOMBI 3200JICBaHUs, BOSHUKHOBEHHE KOTOPOTO B TIOJIABIISAIONIEM 0OJb-
IIMHCTBE CITyYaeB CBA3aHO HMEHHO C XPOHUYECKUM JIe(DUINTOM HOJa B OPraHU3Me YelloBeKa.

1. Xponuueckuii nedocmamok uooa 8 opearuzme npusoOUm K pazeumuio 3a0071e6aHUs «IHOeMUYeCKUll
300» (unu npocmo 306), CUMRMOMbL KOMOPO20 3AKIIOUAIOMCS 6 CYUECTNBEHHOM Y8elUudeHUl PasmMepos
WUMOBUOHOTL JHcenle3bl, 8 0COO0 3aNYUWeHHbIX CIYYAAX UsMeHsiouem hopmy weu.

1. Hazeéanue 6one3nu (300) 1 6., cumnmom (scenesa unu wesn) 1 6. (1*2 =2 o6anna).

2. [TocuuTaiite, 0OeCrIeUUBACT JIU MOJIHYIO CYTOYHYIO MOTPEOHOCTh B MOJIC YIOTPEOJIEHHE HOAMPOBaH-
HOM coiu, coaepKaieit 2%107 macc. % HOMIA KaJTHs, €CITH YeTOBEK B cpenHem notpedmsier 11 r conu
B CyTKH?

2. B 10 2 nosapennoii conu codepacumesn 2*10°%10%*11 = 2,2*10™ 2 wau 0,22 mz uoouda kanus KI.

B 39+127 = 166 2 Kl cooepoicumcs 127 e uooa, 3nauum, 6 0,22 me Kl cooeporcumes 0,22*127/166 =
0,17 me uooa. dma senuuuna Hemrno2o mervuie, yem 0,2 me, credosamenvro ynompeoaenue 11 2 conu ¢
codeparcanuem uoouda xamusn 2*¥10° mace. Y% He obecnewum noanylo cymounyio nompebHocms oped-
HU3Ma 8 uode.

2. Pacuém cooeporcanusn uooa ¢ 12 2 conu 2 6., 661600 (ne ovecneuum) 1 6. (2+1 = 3 6anna).

B Bammewm pacnopsikeHHH OKa3ajcsl KyCoueK MpOCTOro BemecTsa nojaa maccoit 10,16 r.

3. Beruucnure, CKOJIBKO B 3TOM KyCOUYKE COJEPIKHUTCS (B MITYKAX): a) MOJIEKYJ; 0) aTOMOB; B) IIPOTOHOB,
') HEUTPOHOB.

3. Monexyna uooa cocmoum uz 08yx amomos. Monapnas macca ly 2*127 = 254 o/monv. Konuwecmeso
uooa 6 xycouxe v=10,16/254 = 0,04 mons. Omeemsvl Ha 80NPOCHL:

a) konuuecmso monekyn N = V*Np = 0,04*6,02*%10% = 2,4*10? WMYK;

6) konuuecmeo amomog 2*n = 2*2 4*10% = 4,8*10%% wmyx;

8) KOIUYeCmseo NPOmMOHO8 8 OOHOM AMoMe U00a — MO e20 NopsAOKo8bli Homep 53. Ymuooicaem Ha Ko-
aunecmso amomos u noayuaem 53%4,8*10% = 2,54*10%* wmyx;

2) KOIUYecmeo HeumpoHos8, Npuxooaueecs Ha OOUH amom uood — Mo aAmoMHas macca Oe3 yuema
npomonos: 127-53 = 74. Ymunoocaem na xonuuecmeo amomos u nonyuaem 74%4,8*10% = 3,55*10%
WMYK.

3. Bepnvie pacuemet a-2 no 2 6. (2*4 = 8 6annos).

B ObITy MBI MOXKEM BCTPETHTH STOT AJIEMEHT B KOPHYHEBOW BOJHO-CITUPTOBOM HACTOMKE, KOTOPOH
00pabaTbIBafOT HEOONBIINE MOPE3bl M paHbl. I MPUTOTOBJICHUS MPABWIHHON BOJHO-CIIMPTOBON Ha-
cToiiku K Bamemy kycouky cnemyer mo6aButh 2 T momuna kamus, 100 ma 96 % stumoBoro crupra
(mmotHocTh Takoro cnupta 0,8 r/mi), 100 M Boas! (ee ioTHOCTH 1,0 1/MIT) M THIATEIBHO BCE MepeMe-
IIaTh JI0 MOJIHOTO PACTBOPEHHUS.

4. JIns mosydeHHoW Bamu HacTOWKM paccumTaiTe: a) MacCOBYIO JOJIIO TPOCTOTO BENIECTBA HOJA;
0) MacCOBYIO JIOJIIO 3THJIOBOTO CIIUPTA; B) OOIIYI0 MAacCOBYIO JIOJTHO DJIEMEHTA HO/Ia.

4. Obwas macca nacmotixu cocmasum 10,16+2+100%0,8+100*1 = 192,16 2. Omeemvl Ha 80NPOCLL:

a) maccosas 0oa sewgecmaa uooa 10,16/192,16 = 0,053 uu 5,3 %,

0) maccosas 0ons smunogozo cnupma 0,96*100%0,8/193,16 = 0,4 uru 40 %,

8) maccosas 00Js dnemenma uooa 8 coeourenuu xaausi ¢ uooom Kl cocmasnsiem 127/(127+39) = 0,765,
m.e. 8 2 2 Kl eco cooepacumesn 0,765*2 = 1,53 2. Bcezco snemenma uooa 6 nacmotike 1,53 + 10,16 =
11,69 2, obwasn maccosas 0ons uooa 6 nacmotixe 11,69/192,16 = 0,0608 uau 6,08 %.

4. Bepuvie pacuemot a-6 no 2 6. (2*3 = 6 6ann0e).

MaxkcuManbsHOe Koi1-Bo 0ayuios: 100 JIuct 5 u3 6



YenoBek m00bIBaeT MO JMO0 M3 MOPCKOW BOJBI, COJEPIKAIICH HOMHUJ HATPHUs, JTHOO W3 HEPTIHBIX
OYpOBBIX BOJI, COJIEPKAIIUX HOAAT HATpusl. J{JIs moaydeHus: nojia MOPCKYIO Bojay 00padaThIBarOT ra3o-
00pa3HbIM XJIOPOM, a HEPTSIHbIE OYPOBBIEC BOJIbI — CEPHUCTHIM I'a30M.

5. Harmmmmre ypaBHEHUS peakluii, MPOTEKAIOMIUX MPH MPOU3BOACTBE Hoa. MOKET JIM 00pa3yroIuics
MOJ] pearnpoBaTh B IPUCYTCTBHH BOJIBI C H30BITKOM Tra3000pa3Horo peareHra? Eciu He MOXeT, TO 0051-
3aTebHO YKAXKUTE ITO, €CITH MOXKET, TO IPUBEANUTE YPAaBHEHHE TPOTEKAIOIICH PEeaKIInu.

5. Vpasnenus peaxyuii:

2Nal(p.p) + C|2(m3) = 2NaCI(p.p) + |2l,‘ 2NalO3 + 550, + 4H,0 = Na,SO, + 4H,S0, + |2l

C uzbvimrxom peazenma uo0 6yoem peacuposams 6 0O0UX CAYUASAX, 8 NPUCYMCMBUU B0Obl 0A8AsL Clle-
oyiowue npooykmei. |, + 5Cl, + 6H,0 = 2HIO3; + 10HCI; I, + SO, + 2H,0 = 2HI + H,SO,.

5. ¥Ypasnenus p-u no 1 6., omeemut «moxcemy unu nanuyue p-uu no 0,5 6. (1*4+0,5%2 =5 6anos).

W3BecTHO, 4TO B 0IHOM KyOOMETpE HEKOTOPBIX MOPCKUX BOJ coaepxutcs 1o 0,06 r noxaa.

6. [TocuuTaiite, CKOJIBKO KyOOMETPOB TaKOW MOPCKOW BOJIBI HAJ0 NepepadoTaTh, YTOOBI U3BIICYh U3 HEE
Bam xycouek noia. A CKOJIBKO JIMTPOB TaKOH BOJIBI IepepadaThIBACTCs IS MOJYYSHHsT OJTHOTO MaKeTa
(1 Kr) HOXMPOBAHHOI COMM ¢ MAKCHMANbHBIM CoepkanueM noma (6*107 macc. % woauna kamus)?

6. B 1 1% 600w1 0,06 2 uoda, cnedosamensio, 10,16 2 uoda codepaucumes 6 10,16/0,06 = 169,3 m* 600wL.
B 1 ke makoii uoduposannoti conu codeparcumes 6*10°*102*1000 = 0,06 2 K, uz xomopwix na 100
npuxooumes 0,06%127/166 = 0,046 2. Mopckoii 60061 nompe6yemces 0,046/0,06 = 0,767 m* unu 767 1.

6. Pacuém 00vémoe mopckoit 6006l no 2 6. (2*2 = 4 o6anna). (Echu 2-t omeem npasuivHblii 6 M, Ho
nepexoo om MK HeeepHOo ocyujecmeien uiu omcymcmeyem, mo 1,5 6)

PagnoakTuBHbIM n30TON MOAa-131 mpuMeHsIeTCs B MEAUIIMHE ISl TEPANUK 3a00I€BaHUM MIUTOBU-
HOM eJie3bl. DTOT U30TON MpeTepreBaeT B -pacnaa (0MH U3 HEUTPOHOB, COAEpKAILUXCS B SJIpe, UC-
MyCKaeT 3JIeKTPOH, MPpeBpallasch B MPOTOH) C MEPUOIOM NOJyNpeBpaeHus 8 cyrok. OCHOBHBIE KOJH-
yecTBa Moja-131 moayyaroT B SAEpHBIX peakTopax MyTEM OO0JIydeHHUs! MHUILIEHEH CTaOMIbHOTO U30TOMa
Tesypa-128 morokoM TemnoBbIX HEHTPOHOB. [Ipu 3TOM TeITyp mpeBpaiaeTcs B Teuryp-131, koTopslit
JIOBOJILHO OBICTPO pacnasaeTcs cam (Ty, = 25 MuH), naBas noa-131.

7. 3anummuTe ypaBHEHUS SICPHBIX PEaKIUil MOTYYSHHUS U30TOoMa Teurypa-131, ero mpeBpamieHus B U30-
Tom noxa-131 B sEepHBIX peakTopax, a TakKe MocIenyromero B -pacmaaa n3oromna noma-131.
7. Vpaenenus s0epHblix peakyuii.

128 1, — 1317, 1317, — 131 0,- 05-y. 1317 — 131 0,- 0
s2le +3gn = "53Te; "53Te = "s3l + _Je™ (unu_,f); 53l = ‘54Xe + _je” (unu_,f).

7. Ypasnenus saoepusix peaxyuit no 2 6. (2*3 = 6 o6annos).

Bcezo 34 oanna.
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