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MPUHIIMITBI COCTABJIEHUA OJIMMITUAIHBIX 3AJIAHUHA U
®OPMHPOBAHHUSA KOMIIJIEKTOB OJIUMIIHA/IHBIX 3AJAHUM A1
MYHULIUIIAJIBHOI'O 3TAIIA

OmuMmnuanHeie 3agaHus  Pa3pabaThIBAIOTCS Ha OCHOBE COJEp)KaHUs 00pa30BaTEIbHBIX
MPOrpaMM OCHOBHOTO OOIIEro M CpeJHero oOmero o0pa3oBaHUs YrIYOJEHHOTO YPOBHS U
COOTBETCTBYIOIIEH HANPaBICHHOCTH (TIPOQWIIS).

Onumnuaousie 3a0ayu mMeopemuyecKkoeo mypa o00OblYHO OCHO8AHbl HA Mamepuane 4
PA30en08 Xumuu: HeopeaHu4ecKou, aHaIUmu4eckol, OpeaHudeckol u husuyecKkou.

W3 paspena HEOPraHMYECKON XMMHUHA HEOOXOIUMO 3HAHHE OCHOBHBIX KJIACCOB COEIUHEHMIA:

OKCHUJIOB, KHCJIOT, OCHOBaHWH, COJEH; HMX CTPOCHUS U CBOMCTB; CHOCOOOB TIOJy4ECHHUS
HEOPraHUYECKNX COCIWHECHUM, HOMEHKIATYphI; TMEPUOJUYECKOTO 3aKOHA H TEPHOIUYECKON
CHUCTEMBI: OCHOBHBIX 3aKOHOMEPHOCTEH B NI3MEHEHUH CBOMCTB DJIEMEHTOB U UX COCIMHEHUH.

W3 pasgena  aHAIWTUYECKOW XUMHUH  CIIEAyeT 3HAaTh KA4yeCTBEHHBIE  PEAKLUU,

WCTIONB3YIONIMECS il OOHapyXeHUsT KAaTHOHOB M AHUOHOB HEOPTraHWYECKUX COJIEH; YMETh
MPOBOJIUTHh CTEXHUOMETPHUECKUE PACUETHI U MOJIH30BAaThCS JAHHBIMH 110 KOJIMUYECTBEHHOMY aHAIH3Y
OTIHMCAHHBIX B 33]]a4€ BEIIECTB.

U3 pa3gena opraHuyeckol XuMHuM TpeOyeTcs 3HaHHWE OCHOBHBIX KIIACCOB OPraHUYECKHX

COEIMHEHUI: aJIKaHOB, IIUKIOAIKAaHOB, AJIKCHOB, AJIKHHOB, aPEHOB, FAJIOT€HIIPOU3BOIHBIX, AaMUHOB,
COUPTOB U (EHOJIOB, KapOOHWJIBHBIX COEAMHEHUN, KapOOHOBBIX KHCIOT, UX MPOU3BOJHBIX
(croxxHBIX 3()UPOB, MOTUMEPHBIX COEIMHEHUI); HOMEHKIATYPhl; U30MEPUU; CTPOCHUS, CBOMCTB U
CHUHTE3a OPTraHUYECKUX COeTMHEHUH.

U3 pazgena (bH3I/I‘ICCKOI>'I XUMHU HYXHO 3HAaThb CTPOCHHUE BCIICCTBA. CTPOCHUC aToOMa U

MOJIEKYJbI, THUIBl M XapaKTEPUCTHUKU XUMHUYECKOM CBSI3U; 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX PEAKLUN: OCHOBBI XUMUYECKON TEPMOIMHAMUKY U KHHETHKH.

B npoepammy sxcnepumenmanvro2o mypa 6xoosam

1) npakmuyueckue  HABblIKU, HeoOX00umvle 011 padoomvl 6 XUMUUECKOU
Jlabopamopuu: B3BelIUBaHUE (QaHATUTHYECKUE BEChl); H3MEpPEHHE OOBEMOB JKHIKOCTEH ¢
MTOMOIIBI0 MEPHOTO IMIIMHIPA, MUTMETKH, OIOPETKH, MEPHOU KOJObI; MPUTOTOBIEHHE PAacTBOPA W3
TBEpAOrO BEIIECTBA U PACTBOPHUTENS, CMEIIMBaHUE W paz0OaBieHHE, BBIMIAPUBAHUE PACTBOPOB;
HarpeBaHue C MOMOIIBIO TOPENKH, IEKTPUUECKON TUIUTKH, KOJIOOHArpeBarens, Ha BOASHON U Ha
necyaHoi OaHe; CMEIMIMBaHWE | TIEPEMEIIMBAaHHE >KHJIKOCTEH, WHCIOJb30BaHNE MAarHUTHON
MEIIAJIKA, MCTOJIh30BaHUE KalledbHOW M JETUTENbHON BOPOHOK; (DUIBTpPOBAHME uepe3 IIIOCKHIA
OyMakHbIH (PUIBTP, PUIBTPOBAHUE Yepe3 CBEPHYTHIH OyMa)KHBIM (UIBTP; TPOMBIBAHUE OCATKOB

Ha (I)I/IJ'ILTpe, BBICYHNIMBAHHUEC OCAaJIKOB Ha (pI/IJ'ILTpe; NEpCKpUCTAIIIN3allud BCIICCTB M3 BOJHBIX
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PacTBOPOB; BHICYIIMBAHKE BEIIECTB B CYLIMJIBHOM KAy, BHICYIIMBAHNUE BEIIECTB B 3KCUKATOPE;

2) cunme3 neopzanuueckux u Op2aAHUYECKUX 6eujecme: CUHTE3 B IUIOCKOJOHHOW Koibe,
CHHTE3 B KPYIJIOAOHHOU Koj0e, paboTa ¢ BOJOCTPYHHBIM HAacOoCcOM, (GHIBTPOBAHHUE Y€Pe3 BOPOHKY
BroxHepa; ammaparypa IUIsi HarpeBaHMsl PEaKIMOHHOM cMecH ¢ aedierMaTtopoM, ammapar i
MEPECTrOHKU )KHIIKOCTCﬁ IIpru HOPpMAJIbHOM JABJICHUU ,

3) Kauecmeenmwlli U KOJUYECHMBEHHbII AHANU3 HEOPZAHUYECKUX U OP2AHUYECKUX
éeujecme: peakiu B TPOOHMPKe, OOHApY)KEHHE KaTHOHOB W AHHOHOB B BOJHOM pPAacTBOPE;
IpynmoBbIC PCAKIIMKM Ha KAaTHUOHBI W AHUOHBI; I/IJICHTI/I(l)I/IKaHI/IH OJICMCHTOB 110 OKpalllMBaHHIO
IUIAMEHH; KaueCTBEHHOE OIPE/IeJICHNE OCHOBHBIX (DYHKIHMOHAIBHBIX TIPYNI OPTaHUYECKUX
COC/IMHCHUH; TUTPOBAaHWE, TPUTOTOBICHHE CTAHIAPTHOTO PAcTBOpPA; KHCIOTHO-OCHOBHOE
TUTPOBAHUEC, IBETOBBLIC MEPEXOAbl MHAUKATOPOB MPHU KUCIIOTHO-OCHOBHOM aHAJIM3EC,

4) cneyuanvhole usmepenusn u npoyedypsvl: N3MEpeHNE KUCIOTHOCTH cpenbl pH-MeTpom;

5) ouenxa pezynbmamos: OICHKA TOTPEIIHOCTH SKCIEpUMEHTa (3Hayamue udpsl,

rpadukm).

[Ipu pa3paboTke ONMMMIHATHBIX 3aad BaXHYIO POJb HTPAIOT Mexcnpeomenmmuvie CEs3U,
MTOCKOJIbKY CETOJHS HEBO3MOXXHO IPOBOJWUTH MOJIHOLEHHBIC HCCICAOBAHUS TOJIBKO B OJHOM
0o0yacTi HayKkd, HEM30€KHO OyayT 3aTpOHYTHl CMEXKHBIC MUCIHUIUIMHBI. 3HAHUS 1O (HU3MKE,
OMOJIOTHH, TEOJIOTUH, Teorpaguu M MaTeMaTHKEe NMPUMEHSIOTCS B PAa3IMYHBIX OOJIACTSIX XHMHHU.
WuTerpanus MaTeMaTHn4ecKoi COCTABIISIONICH B 3a/laHKE 110 XMMHUU HU B KOEM CITy4ae HEe yMallsieT
«XMMHUYHOCTH» 3aJlaud, a, Hao0O0pOT, CHOCOOCTBYET pACIIMPEHUIO KpPyro3opa y4acTHHKOB
OJIUMITHA]Ibl, TBOPYECKOMY Pa3BUTHIO 3HAHUHU NIKOJBHHKOB. Takue «MEKIPEIMETHBIC» 3aadyu

YCUIIMBAIOT XHUMHUYCCKYHO COCTABJIAIOIIYIO W IIOKA3bIBAIOT TCCHYIO B3aMMOCBA3b CCTCCTBCHHBIX

HayK.

Memoouueckue mpedosanusn K 0J1UMRUAOHBIM 3A0a4am

OnumnuanHas 3ajada J0DKHA OBITh IO3HABATENbHOM, OYAUTH JTHOOOMBITCTBO, YIAUBIISTh.

B 3amauax HeoOXOAMMO aKTHBHO HCIOJB30BaTh Pa3jiHYHbIE CIOCOOBI HA3BaHUU BEIIECTB,
KOTOPBIE HCTIONB3YIOTCS B OBITY, TEXHHKE.

[Ipu cocraBieHUH 3ala4ydl HY)KHO YYUTBHIBATh, UYTO MPU PEUICHUU YYACTHUKU JOJKHBI
MCI0JIb30BaTh HE CTOJBKO 3HaHUE (PaKTUYECKOTO MaTepuania, CKOJIbKO YMEHHE JIOTHUYECKHA MBICIUTh
Y WCIOJIb30BaTh XUMHYECKYIO UHTYULIUIO.

3amauya nokHA OBITH KOMOWHUPOBAHHOW: BKIIOYATHh BOIMPOCH KaK KadyeCTBEHHOIO, TaK
M PacueTHOTO XapakTepa; >KelaTelbHO, YTOObI B 3ajJade CoJepKajics MaTepuan Hu3 JPYrux

C€CTCCTBCHHOHAYYHLIX JUCHUILINH.



BaxxHo moka3arb ydyaCcTHMKaM OJIMMIIMAAbI CBSI3b XUMHUHU C OOBIJIEHHOW IKU3HBIO,
MPOJAEMOHCTPHPOBATh, YTO B OBITY OHU TIOCTOSHHO CTaJKUBAIOTCS C BEIIECTBAMH U HX
[IPEBPALLEHUSAMH, I10Ka3aTh BAXXHOCTb IOHMMAaHMUS TEX IPOLECCOB, KOTOPBIE BCTPEUAIOTCS Ha
Ka)KJIOM LIary B )KU3HHM COBPEMEHHOT'O YEJIOBEKA.

VYcnoBue 3ajaun He AOJDKHO 3aHUMATh OOJIbLIE OJHOM CTpaHUIbl [IEYaTHOIO TEKCTA.

Bormpocs! k 3a7aue 10KHBI ObITh BBIJEIEHBI U YETKO C(HOpMYIUpPOBaHbl, KATETOPUUECKU HE
JOIYCKAeTCsl ABOSIKOE TOJIKOBaHUe. Ha 0OCHOBE BOIIPOCOB CTPOUTCS CHCTEMA OLIEHUBAHMS.

[leHTpanbpHas npeaMeTHas METOAUMYECKass KOMHUCCHS TI0 XUMUH BCepoCCHIICKON OJIMMITHA/IbI
mkoapHUKOB (LIIIMK mo xumum BcOIIl) HacTosTENbHO PEKOMEHAYeT BKIIIOYATh XUMHUYCCKHN
AKCIEPUMEHT Ha MYHULIMIIAJIBHOM 3Tane, MyCcTh JaXKe 3TOT SKCIEPUMEHT OyJIEeT COBCEM IPOCTBIM.
OT0 KpaillHE BaXHO Ui TOrO, 4YTOOBI y4alllMecs OBJIAJEIUd OCHOBHBIMHM JIaODOpaTOPHBIMU
omepanusMu U OTpabOTalM SKCIIEPUMEHTaNbHble HaBbIKUM. [loOHMMaHUE TEOpeTHYEeCKUX OCHOB
HE00X0IMMO, HO BaXKEH M MPAKTUYECKHI ONBIT paboThl B XUMUYECKOW 1a00paTopuu, BEAb XUMUA —
IKcnepumenmanvHas Hayka!

OnmumnnanHasg 3ajada — 3TO e€auHOE Ienoe. B Hee BXOOUT YyCJIOBHE, Pa3sBepHYyTOE
pelleHue, cUCTeMAa OLlEeHUBAHMSI.

YCaopuda OQMMIMAAHBIX 33134 MOTYT OBITE C(HOPMYIMpPOBaHBI MO-Pa3sHOMY. YCIOBHE C
BOIIPOCOM WJIM 33J]aHHEM B KOHIE (IIPH 3TOM BOIPOCOB MOXET OBITh HECKOJIBKO); TECT C BBIOOPOM
OTBETA; 33/Ja4a, B KOTOPOW TEKCT YCIOBMsI NpEphIBAECTCSA BONMPOCAMM (TaK 3a4acTyl0 CTPOSTCS
3a/1a4¥ Ha BBICOKHUX YPOBHSIX OJMMITHAJIBI).

OnuMnuagHele 3a1a4y 10 XUMHAH MOKHO Pa3JIeIUTh HAa TPU OCHOBHBIX TPYIIIIBI:
Kauecmeennvle, pacuémusle (Koauuecmeennvle) u IKCHEPUMEHM ATIbHbLE.

B kauecmeennvix 3adauax Moxer noTpeOOBATHCSA. OOBACHEHHE HKCIEPUMEHTAIbHBIX
(bakToB (HanmpuMep, HM3MCHCHHME LIBETa B pPE3yIbTaTe pPEaK¥H), PACIO3HABAHHE BEIICCTB;
IIOJIyYEHUE HOBBIX COCIMHEHUH;, IPEJICKAa3aHHE CBOWCTB BEILECTB, BO3MOXXHOCTH IIPOTEKAHUS
XMMHUYECKHUX peaklHii; omucaHue, OOBACHEHME TeX WIM HHBIX SBJICHHUH; pa3ziereHue cMmecei
BEILECTB.

Kitaccuueckoit opMoii KaueCTBEHHOM 3aja4u SIBJISIETCS 3aJaHHe CO cXeMaMH (1IeHOYKaMHu)
npeBpaineHuil. (B cxemax cTpenku MOTyT ObITh HalpaBJieHbI B JII00YI0 CTOPOHY, HHOT /1A 1aXKe B
00e CTOPOHBI (B ATOM ciIydae KaXJI0M CTpeiKe COOTBETCTBYIOT JBa Pa3IMYHbIX YPaBHEHUs
peaknuii)). CxeMbl peBpalieHuii BEEeCTB MOYKHO KJIACCU(HUIIMPOBATH CIAEAYIOLUIUM 00pa3oMm:

1. Ilo ob6vexmanm:

a. HEOpraHU4ecKue,
b. opranndeckue;

C. CMCIIaHHBIC.



2. Ilo popme «yenouku» cxemovl mo2ym 6bims JUHEUHBIMU, PA3EETNEIEHHBIMUL.

3. Ilo 0b6vemy u muny npedocmagienHou uHgopmayuu
a. Jlanbl Bce BemiecTBa 0e3 yKa3aHUN yCIOBUM MPOTEKAHMS PEaKIIHA.
b. Bce wnmm Hekoropwsle BemiecTBa 3ammudpoBaHbl OykBamu. Pa3zHbie OYKBBI
COOTBETCTBYIOT Pa3HbIM BEILIECTBAM, YCIOBUS IPOTEKAHUS PEAKLIUI HE YKa3aHBI.
C. BemecrBa B cxeme MOJTHOCTBIO WJIM YAaCTUYHO 3alliM(PpoBaHbl OyKBaMU M yKa3aHbI
YCIOBUS IPOTEKAHUS PEAKLIUNA U PEareHThI.
d. B cxemax BMECTO BeIIECTB JaHbl 3JCMEHTBHI, BXOJISIIHME B COCTaB BEIIECTB, B
COOTBETCTBYIOIIMX CTEIIEHSAX OKHCIEHUS.
e. (CxeMbl, B KOTOPBIX OPraHU4YECKHE BEIECTBA 3alIU(PPOBAHbI B BUJIe OpPYyTTO-(POPMYIL.

Hpyroit ¢opmoii KauecCTBEHHBIX 3ajau SBJSIOTCS 3a/ladd Ha OINUCAaHUE XUMHYECKOTO
SKCIEPUMEHTa (MBICICHHBIM JKCIEPUMEHT) C YyKa3aHUEM YCIOBUU MpPOBEACHUS peakUuid Hu
HaOJI0IeHU .

B pacuemmnuix (konuuecmeennsvix) 3adauax oOIMHO HEOOXOAUMBI PaCUEThl COCTaBa CMECH
(MaccoBbIil, 00bEMHBII U MOJIBHBII MPOLIEHTHI); pacyeThl COCTaBa pacTBopa (crocoObl BEIPAKEHUS
KOHIICHTpAIIMH, IPUTOTOBJICHUE PACTBOPOB 33JAHHOW KOHIIEHTPAIIMH); PACUYEThl C UCIIOJIb30BAHUEM
ra3oBbIX 3aKOHOB (3aKOH ABorajapo, ypaBHenue Kiameiipona-MeneneeBa); BBIBOJA XHMHUYCCKOM
(bopMyJIbl BELIECTBA; pacyeThl M0 XMMUYECKUM YPaBHEHHUSAM (CTEXHOMETPUYECKHE COOTHOICHUS);
pacueThl C UCHOJIB30BAHUEM 3aKOHOB XMMHUUYECKON TEPMOJUHAMUKHU (3aKOH COXpaHEHHs YHEpPTuH,
3akoH ['ecca); pacyeTsl ¢ UCTOIb30BAaHUEM 3aKOHOB XMMHUYECKOW KUHETHKH (3aKOH JICHCTBUS Macc,
npaBuio Baut-T'odda, ypaBaeHre Appennyca).

Yamie Bcero OJMMMIUAAHBIC 33JaHUsI BKJIIOYAIOT B ceOs HECKOJIbKO THIIOB 3ajady, T.e.
SBIISIOTCS KQMOunupogannoimy, B 3amade mMoxeT ObITh HM30BITOK JaHHBIX (TOT/a HIKOJBHUK
JOJKEH BBIOpAaTh T€ JaHHbIE, KOTOpPblE HEOOXOOUMBI JUIsl OTBETa Ha IOCTABJICHHBIM B 3ajaue
Bompoc). Mnm B onMMIMagHBIX 3aJadax MOXKET HE XBaTaTh JaHHBIX. Torja MIKOJbHUKY
HEOOXOIMMO TM0Ka3aTb yMEHHUE IM0Jb30BAaThCAd HMCTOYHHUKAMHU CIPABOYHOM HWHGOpPMALUU U
W3BJIEKATh HEOOXOAUMBIE IS PEIICHUs JaHHbIE U MPOSBIATh XUMHUYECKYIO UHTYUIHIO.

[IpumepaMu 3ama4  SKCIEPUMEHTANIBHOTO Typa SBISIOTCS HEOOIbIINE MPAKTHYECKHE
pa®OThl Ha pa3lIMYEHHE BEIIECTB WJIM Ha MPOCTEHIINMH CHHTE3, MPUTOTOBJIEHHE pacTBOpa ¢
3aJaHHOM KOHLIEHTPALIUEN.

VYcnoBust SKCIEPUMEHTANBHBIX 3a7a4 JOJKHBI OBITH COCTaBIEHBI TaK, YTOOBI Y yUaIIUXCs
MOSIBUJICS. MHTEpeC K SKCIEPUMEHTAJIbHOM XuMHUH. I MOCTMKEHUS 3TOM Lenu HeoOXO0IUMO
OCBOGHME  y4YallUMHCA  OpocTeWmmx  JabopaTopHbIX  omepaimid. B gopmyaupoBkax
OKCMEPUMEHTATbHBIX 3aJaHUN O00s3aTENILHO JIOMKHBI OBITh 3aJaHUS: OINUCATh BBIMOJHEHUE

OKCIICPpUMCHTA U Ha6J'IIOI[eHI/I$I B XOJZIC 3KCIICPUMCHTA (MO)KHO B BHUIC Ta6J'II/II_IBI), CAcIaTb BBIBO M3
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HaOJIO/ICHUI ¥ HAIMMCATh XUMUYECKUE PEaKIIUH.
Pemenue 3a1ay. Hamwmcate perieHwe 3aadd HE Jierde, 4eM CO34aTh caMoO 3aiaHue. PemieHue
JOJKHO OPUEHTHPOBATh IIIKOJILHUKA HAa CaMOCTOSTENbHYIO paboTy: OHO JIOJDKHO OBITh
pa3BUBAIOIINM, 00yJaroIuM (03HAKOMHUTEIbHBIM). BaxxHO, 4TOOBI 3a/aud MMENIM OTPAHUYCHHOE
YHCII0O BEPHBIX PEIICHWH, W 3TH PENICHHs] ObUIM TMOHSATHBI, JIOTHYECKH BBICTPOCHBI M BKIIFOUAIH
CUCTEMY OIICHUBAHHSI.
Cucrema onennBanus. Ee pa3paboTka — mporiecc Takoi ke TBOPUYSCKUH, KaK HalMCAHUE YCIIOBHUS
u pemeHus 3amaun. CHcTeMa OICHWBAHWS PEIICHUS 3aJlaud ONMUPACTCS Ha IMOAJIEMEHTHBIN
aHaym3. OcoOble CIOKHOCTH BO3HUKAIOT C BBIOOPOM OIICHMBACMBIX 3JIEMEHTOB, T.K. 3aJIlaHUS
HOCSIT TBOPYECKHH XapakTep W TMyTeHd IMOJyYCHHS OTBETa MOXET OBITh HECKOJbKO. Takum
o0pa3oM, aBTOpamMH-pa3padOTINKAMU HEOOXOJIMMO BBISBHTH OCHOBHBIC XapaKTEPUCTHKU BEPHBIX
OTBETOB, HE 3aBHCAIIUE OT MyTEH PENICHUs, WM PACCMOTPETh M OI[CHUTH KaXBIH M3 BO3ZMOXKHBIX
BapuaHTOB pemeHus. CHUCTeMa OIEHOK JOJDKHA OBITh THOKOW W CBOJHUTH CYOBEKTHBHOCTH
MPOBEPKH K MUHUMYMY. [Ipu 3TOM OHa JT0JKHA OBITH YETKO JETEPMUHUPOBAHHOM.

Pexomenoayuu no pazpabomke cucmemuvl OUeHUBAHUS
1.  Pemienus 3a7a4u JOJKHBI ObITh Pa30MThI HA AIEMEHTHI (II1arH).
2. B xaxnom 3amaHuu OaJlIbl BBICTABIISIOTCS 332 KaKIbIH 3JIeMEHT (1mar) pemreHus. [Ipudem
0aJi1 32 OJIMH IIar pPemeHus MOKET BapbupoBaThcs OT O (perieHrue COOTBETCTBYIOMIETO 3JIEMEHTA
OTCYTCTBYET WJIM BBINOJHEHO IOJHOCTbIO HEBEPHO) JI0 MAaKCHUMallbHO BO3MOXKHOrO Oamja 3a
JNaHHBIN 1mar. Eciy ecTh oT/enbHbIE BEPHO BHIMOJIHEHHBIE YAaCTH PEIICHUS AJIEMEHTA, OLIEHKA JIEKUT
OT HYJIS 10 MaKCUMaJbHOTO Oasiia.
3. bamibl 3a mpaBUIIbHO BBHITIOJIHEHHBIE AJIEMEHTHI PEIICHNS CYMMHUPYIOTCS.
4.  lllaru, IeMOHCTPHUPYIOIIKE YMEHHUE JIOTHUYECKH PACCYKIaTh, TBOPUYECKU MBICIUTD, IPOSIBIISATH
MHTYULMIO OLIEHUBAIOTCA BBIIIE, YEM T€, B KOTOPBIX MOKa3aHbl 0OJiee MPOCThIE YMEHUS, BIaIeHNE
(dhopManbHBIMH 3HAHUSIMH, BBITIOJTHEHUE TPUBUAIBHBIX PACYETOB U Jp.
CymMmapubiii 0aa 3a Kaxxaoe 3ajaHue («CTOUMOCTBY» KaXKIOTO 3a/laHus) He 00s13aTeJIbHO

JOJIKeH ObIThL OJHHAKOBBIM.



le/lMepr AJIA 3aa4YU TEOPETHUYECKOI'o U SKCIIEPpUMEHTAJIBHOI'O Typa C

Pa3BEPHYTHBIMU PCIICHUAMU U CUCTEMOM OIl€HUBAHMUA.

3amava 1

[locne pactBOopeHWs cMmecu Xxjopuga Oapusi ¥ cyiabdara HaTpus B BOJE, Macca
00pa3oBaBIIIerocs 0CaKa OKa3auach B 3 pa3a MeHbIe Macchl coned B punbrpare. Onpenennre
MacCOBBIE€ JIOJIU COJICH B MCXOJHOW CMECH, €CIIM W3BECTHO, YTO B (HIBTPATE OTCYTCTBYIOT
XJIOPHU/T HOHBI.

PEHIEHUE:
My, Vo 142 208 233 58,5

Na, SO, + BaCl, = BaSO,| + 2NaCl

Bbu10, MOJTH X y 0 0
[IpopearupoBaino, MOJIb y y
O06pazoBanoch, MOJIb X=y 0 y y

2333y = 142x-142y + 117y;

699y = 142x — 142y + 117y

724y = 142x

y =0,2x

Mycx.on. = 142X + 0,2208x = 142X + 41,6xX = 183,6x

®(NazS0,) = 14200x/183,6x = 77,3% o(BaCl,) = 4160x /183,6x = 22,7%

OtBet: ®(NaS04) = 77,3% o(BaCly) = 22,7%

CucreMa oneHUBaAHHSA:

1. | YpaBHeHHe peakuun 1 6ana

2. | CocraBneHre MaTeMaTHYECKOTO YpaBHEHHUs 3 dan1a

3. | Pemenne maremMaTuyeckoro ypaBHeHUs 2 dan1a

4. | Onpenenenue % cocraBa HCXOJHOM cMecH 2-26aa 4 dan1a
HUTOI'O: | 10 6annoB




3agaua 2

FOHBII XMMHK OTHABIXaJ JIETOM B JIepeBHE, rae 0alyiika monpocuiaa OTYUCTUTh HAKHUII CO
CTaporo YalHHUKa, [l 3TOr0 €My Jajid MecoK M HeTKy. FOHBIM XMMUK OBbUI JIEGHUB OT NPUPOIBI,
MO3TOMY CXOJWJI B OMMDKAWIIUK MarasuH, rie NpoJaBaiuch yKcycHas 3cceHuus (70% pactBop
YKCYCHOM KHCIIOTBI), coja (TuapokapooHat Hatpus), muMonHas kuciaota (CgHgO7), amekTpoaut mis
aKKyMyJsiTOpoB (20%-HbIl pacTBOpP CEPHON KHUCIIOTHI), CPEICTBO JIsi POUYUCTKH TPyO (40%-HbIH
pactBop NaOH).

Kynus HeoOxoaumoe, OH NPUTOTOBWIJI PACTBOP, 3ajlMJI €r0 B YaWHUK, Harpesl M IOIIes
TyJIATh, @ KOTJAAa BEPHYJICS, CIWJ PAaCTBOP M3 YAaWHHKA, OTIOJIOCHYJ €r0 YUCTOM BOJON M OTUUTAIICS
nepe1 6a0ymKoi o MpoJieTaHHoN paboTe.

Uro mpexacraBiseT coOOW HAKUIb ¢ XMMHUYECKOM TOYKHM 3peHud? Hamwumumre ypaBHEHUs
peakuuii oOpa3oBaHMsi HakuMHM. YTO M3 JOCTYMHOTO B Mara3uHe MOXHO ObLIO OBl € yCHeXoMm
WCIOJIb30BaTh Ul YUCTKM 4YaiiHuWKa OT Hakunu? Ilosicuute cBoit BeiOOp. Hamumure ypaBHEHHs
BO3MOXHBIX PEAKIMIl BEIIECTB W3 acCOPTHUMEHTAa Mara3uHa C¢ KOMIIOHEHTaMu Hakunu. Kakoit

BBIOOD, Ha Bam B3 cTaHeT ONTUMAaIbHBIM?

PEINEHUE

Hakumnp npezacrasnsier co0oii kapOOHATHI KalblUs U MarHusi, KOTOpble 00pa3yloTcs B pe3yibTare

Pa3I0KEHUs THIPOKAPOOHATOB:

1) Ca(HCOs), —=— CaCO; + CO,1 + H,0

2) Mg(HCO3); —“— MgCO; + CO,1 + H,0
HJ‘IH YAQICHUA HAaKUIIA BO3MOXKHO MCXaHHUYCCKOC eé YAQJICHUE, YTO U OBLIO MMPEAI0KEHO IOHOMy
XUMUKY, CYyO4 110 Ha60py HHCTPYMCHTOB, OJHAKO, Kap60HaTBI MOryT OBITH PAaCTBOPCHLI B KUCJIOTAX.

Huxe MMPUBCACHBI COKpPAIICHHBIC HOHHBIC YPABHCHUSA B38.PIMOI[CI>1CTBH$I Kap60HaTOB Marduvs H

Kajablus C HpOTOHaMI/I:
CaCO; + 2H" —— Ca?* + CO,1 + H,0

MgCO; + 2H" —— Mg?* + CO,?1 + H,0

Cpe,[[I/I TOr'0, 4YTO MPOAaBaJIOCh B MAara3mHe YKCYCHas 3CCCHLUS, DJICKTPOJIUT I aKKYMYIISITOPOB,
JIMMOHHAasA KHCJIOTa ABJIIKOTCA KHUCIOTaMU UK PaCTBOpaMH  KHUCJIIOT. HarpeBaHHe YCKOPSICT

peaKIHuIo.

[Tpu B3auMoOEHCTBUM C CEPHOI KUCIOTON 00pa3yeTrcsi TUIIC, HEPACTBOPUMBII TUrHApar cyibdara

KaJlbIIHA:



3) CaCO;3 + H,SO4 + H,O —— CaSO4-2H20¢
4) MgC03 + H,SOy —— MgSO4 + H,0 + COzT

Kpome Toro, cepnas kuciora SIBISE€TCS JOCTATOYHO CHJIBHOW M MOXKET IMOBPEAUTH CTAIBHOMU

YanHUK:

Fe + H,SO4, —— FeSOq4 + 2H,1

Paz0aBnennas cepHas kuciaora He okuciseT xene3o 10 Fe(Ill), mpu 3ToM, BO3MOKHO 4aCTUYHOE

BOCCTAHOBJICHUC cepHoﬁ KHCJIOTBI 10 CEPOBOJOPOJa, UMECIOLICTO HGHpH?ITHI:IfI 3arax.

4Fe + 5SHSO4 —— 4FeS04 + 4H,0 + HoST

VYKkcycHas KucioTra sBisgercss Oosee cinabod Mpu 3TOM, 00pa3ylollMecs ameTaTbl XOpoIlo

PacTBOPHMBI:
5) CaCOj; + 2HOOCCH; —— Ca(OOCCHs), + CO,1 + H0
6) MgCO3; + 2HOOCCH3 —— Mg(OOCCHs3), + CO,1 + H,0O

JIluMoHHas KHCJIOTa SIBISIETCS MHOTOOCHOBHOMW, MPU 3TOM OHa Oojiee CUJIbHAs, 4eM YKCYCHas,

LUTPAT KAIbIHUS B BOJE HEPACTBOPUM:
3CaCOs + 2CsH07 + H,0 ——> Cag(CeHs05)2-4H,0] + 3CO21 + H,0,
OJHaKo, B I/136I>ITKC JIMMOHHOU KHCJIOTBI, OCaAJ0K MOXXET paCTBOPATHCA:
7) Cas(CeHs07)2-4H,0 + CgHgO7 ——> 3Ca(CeHeO7)+4H,0
8) MgCO; + CsHgO; ——> Mg(CeHsO7) + CO21 + H,0

CO,Z[a TaK)Ke MOYKET OBITh MCIIOJIb30BaHa JJI1 YU CTKHU JaliHUKA. HpI/I HarpcBaHUU er[pOKap60HaTa

HaTpusg MPOUCXOIUT €TI0 PA3JIOKCHUC!
9) 2NaHCO; —°— Na,CO; + H,0 + CO,1

KapOonar wmaruus pactBopsieTcss B U30bITKE KapOoHaTa Harpusi Onarojgapst 00pa3oBaHHIO

Kap6OHaTHOFO KOMIIJIICKCA.
10) MgCO3 + CO3> ——[Mg(CO3),]*

T.x. npu 5STOM pacCTBOPACTCA TOJIBKO Kap60HaT MarHus, CIIOMi HAKWIIM CTAaHOBHUTCS Ooliee
«PBIXJIBIM» U MPOIIC CUNIIACTCA MEXAHUYICCKHU. O,Z[HaKO 3TOT CIOCO0 HE COOTBCTCTBYCT YCJIOBUIO

3aJa4qu.

PeaKL[I/II/I, B KOTOPBIX U3 OJHOI'O OCaaka o6pa3yeTcsi prFOﬁ, MMPOTCKAKOT JOCTATOYHO MCIJICHHO,

T.K. 4aCTHULBI 0CaaKa IMOKPBIBAOTCA HOBBIM OCaJIKOM, YTO 6J'IOKI/IpyCT I[I/I(I)(I)YSI/IIO.
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Taxkum O6p2130M, ONTUMAJIBHBIMHA I pAaCTBOPCHUA SABJIAIOTCA YKCYCHasA 3CCCHIHUA U JIMMOHHAA

KuUCJoTa.

Cucrema OICHUBAHUA:

1. | CocraB Hakunu 1 6ann

2. | Peakun 0O6pa3oBaHus HAKHUITA 2 dana

3. | BbiOop KUCIIOT B KayecTBE BO3MOXKHBIX PEareHTOB 3 dan1a

4. | YpaBHEHUs peakiuil ¢ KUCIOTaMU 6 6as10B

5. | YpaBHeHUs peakuuii ¢ coaou 2 0aj11a
UTOI'O: | 14 6annos

3agaya 3

O1neHKr 5KOHOMHUCTOB MOKa3bIBAIOT, YTO B HACTOSIIEE BPEMsI MUPOBOI JePUIUT HEPTIHBIX
MOTOPHBIX TOIUIMB cocTaBisier mnopsaka 10 muH T. OOHOW W3 TJIaBHBIX aJlbTEPHATHB TaKUM
TOIUIMBAM SIBJISIETCSl MpomaH-OyraHoBasi cMech (T. H. MpomnaH-OyTaH), MaciTaObl MCIOJIb30BaHUS
KOTOPO# B IOCIICTHUE TOBI PE3KO YBEIMIMBAIOTCS B CBSI3U C POCTOM IICH Ha OCH3WH, HCTOIICHUEM
3amacoB He(PTH, YXYALIEHHEM SKOJOTMYEeCKOW OOCTaHOBKM B TopojJax U T.J. 3alpaBka
aBTOMOOWJIEH Takoll CMEChIO OCYILECTBJISETCS Ha aBTOMOOWJIBHBIX Ta303alpaBOYHBIX CTaHIUSAX
(AT'3C).

[Iponan-OyTan — cMech IBYX ra3000pa3HbIX yriIeBOJOPOIOB, BeIpabaThiBacMas u3 HeTH U
CKOH/ICHCUPOBAHHBIX He(TAHBIX ra3oB. B oOuxone ee yacTto Ha3pIBalOT MpocTo mpomaH. CMech
JIETKO CXKMKACTCS MPU MOHWKEHUU TeMmiiepaTyphl (lyy ~ —42 °C nmpu p = 1 atM) WM MOBBIICHUH
JABJICHUS; KpUTHUYECKas TemIepaTypa CMecH cocTaBisieT okojio +96 °C. XpaHAT U MepeBO3AT
YKUJIKYIO CMeCh IO/ 1aBjieHreM B 16 aTm.

l'azoBo3 mpuBe3 Ha AI3C 3.5 M> KHIKOTO npornaH-6yrana ¢ 1ioTHocThio 0,584 r/em’
(m3mepenust nposeaeHsl mpu 0 °C) u MaccoBbIM conepskanueM 58 % CsHg u 42 % C4Hqp.

1. PaccuuraiiTe MOJBHOE OTHOIIEHHWE KOMIIOHEHTOB CMECH M 0O0Ilee KOJUYEeCTBO aTOMOB B
LUCTEpHE Ta30B03a. Bo ckonpko pa3 Oombimii 0o0beM 3aHsia Obl 3Ta cMmech mpu H. y. (1 =0 °C,
p =1arm)?

2. Harmumnte ypaBHEHUs peakiuil cropaHusi MpomaHa W OyTaHa M pPacCYUTAMTE WX TEIJIOBBIE
s dextol. CTaHmapTHBIE TETIOTH 00pa30BaHKs ra3000pa3HbIX BEIIECTB COCTABIAIOT (K/[k/MOIb):
103,9 (mpoman), 126,2 (6yran), 393,5 (yrnekucnslii ra3), 241,8 (BoasHoii map).

3. BeruncnuTe KOTMYECTBO Terjia, KOTOPOE BBIICIUTCS MPH CTOPaHUH BCEH CMECH, COJIeprKaIiencs

B ra3oBo3e. IloscHute (I)I/ISI/I‘-IGCKI/Iﬁ CMBICJT IOHATUA «KKPUTHYCCKas TEMIICpaTypa» I 3TO# CMecH.
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4. Ha cocenntoro 3anpaBky (A3C) 3aBe3nu OCH3UH B IUCTEPHE TaKOro ke oObeMa. Cuuras, 4ToO
GEH3HH COCTOMT M3 YMCTOro OKTaHa (tam= 1255 °C, p = 0,703 r/em’, Qooﬁp = 249,9 x/Ix/mMo0b),
paccumTaiiTe KOJIMYECTBO TEIUIa, KOTOPOE BBIJICIUTCS MPH CropaHuu Bcero OeHsuHa. Kakoil Buj
TOIUIMBA GOJee BBITONCH U ABTONIOOMTENS M BO CKOJBKO Pa3, eCIIM COOTHOIICHHE LeH 3a 1 M
TOTUTMBA Ha PBIHKE 5 : 3 HE B MOJIb3y OeH3MHA?

5. HazoBure wm30Mepsl OKTaHa, KOTOpBIE TPU  PAIUKAIBHOM  XJOPHPOBAHUHM  JIAJIYT:
a) MakcuMallbHOe; 0) MHUHUMAQJIbHOE KOJMYECTBO  MOHOXJOPNPOU3BOJAHBIX.  CKOJIbKO
MOHOXJIOPIIPOU3BOJIHBIX 00pa3yeT 4-meTwirentan? A Kakue U3 CTPYKTYpHBIX H30MEPOB OKTaHA

ONTHYECKH akTUBHLI? Ha3oBuTe ux.

PEHIEHUE
1. Macca cmecu cocrasut 3,5-10°0,584 = 2044000 r wm 2044 kr. Ilpomana B cMecH
0,58:2044 = 1185,5 xr wim 1185,5/44 = 26,94 xmonb. byrana B cmecu 0,42-2044 = 858,5 kr i
858,5/58 = 14,80 kmos16. MoJibHOE OTHOIIIEHHE MTponan/OyTan cocTaBiseT 1,82, obiee KOJIUIECTBO
aTOMOB B IIMCTEPHE ra3oBo3a (26,94-11+14,80-14)-10%6,02:10% = 3,03-10%° wr.

O6bem ra3000pa3HOl CMecH MPH H.y. paBeH (26,94+14,80)~103-22,4 =935-10% 11w 935 M°, uro
B 935/3,5 = 267 pa3 60bIIe 00beMa JKUIKOCTH.

2. YpaBHEHUS peakIuii CropaHus porana u 0yTaHa U UX TeTUIOBbIE A((EKTHI:
C3Hg + 502 — 3CO; + 4H;0 145, ArQ° = 3-393,5+4-241,8-103,9 = 2043,8 k/[/MOIB;
C4Hio + 6,505 — 4CO; + 5H;0 1o, ArQ° = 4-393,5+5-241,8-126,2 = 2656,8 kJ[5/MOJIb.
3. [Ipu cropanuu Bcelt cMecH, coliepKaiieiicsi B Ta30B03€, BBIICITHTCS
26,94:1032043,8+14,80-10*2656,8 = (55060+39321)-10% kI = 94,4-10° kI Terua.

Jlnst Takux CMecedl KPUTHUYECKOW Has3bIBaeTCsl TeMIeparypa, NpU KOTOPOHW IUIOTHOCTH
HACBHIIIICHHOTO TIapa W JKUAKOCTH CTAaHOBSATCS OJIMHAKOBBIMH, M TPaHUIA MEXIY JKUAKOCTHIO H
apoM Hcye3acr.

4. Macca OeH3uHa (OKTaHa) 3,5'106-0,703 = 2460500 r nmm 2460,5 kr.

Ero xomuuectBo 2460,5/114 = 21,58 kMo1b.

YpaBHEHHE peaKkuu CropaHusi okTaHa (OEH3MHA) U ee TeII0BOM YPQeKT:

CgHig + 12,502 = 8CO; + 9H,0 45, ArQ° = 8-393,5+9-241,8-249,9 = 5074,3 kJ[>/MOIb.

KonmuectBo ~ Temnma,  KOTOpoe  BBIAGNUTCS  NpU  CrOpaHHMM  Bcero  OeH3WHA
21,58-103-5074,3 =109,5: 10° k/x. Tlomywaercs, uro mpuoOperaTh MNPOMAaH-OyTAaHOBYIO CMECh
BeIromaee B (94,4-10%/3) : (109,5-10°%/5) = 1,44 paza.

5. a) CH3-CH,-CH(CHj3)-CH,-CH2-CH,-CH3 (3-MeTunrenTan) —8 MOHOXJIOPITPOU3BOIHBIX;

0) (CH3)3C-C(CHs)s (2,2,3,3-TeTpaMeTriioyTan) — 1 MOHOXJIOPIIPOU3BOTHOE;

CH3-CH3-CH3-CH(CH3)-CH32-CH3-CH3 (4-MetmirenTtan) — 5 MOHOXJIOPIPOHU3BOTHBIX.
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OnTuyecku AKTHUBHBIC M30MEPBI OKTaHa: 3-MeTHArenTaH, 2,3-IMMeTHIITeKCaH,

2,4-numerunrekcat, 3,4-TMMETUITEKCaH, 2,2,3-TPUMETHIIIICHTAH.

CucreMa OleHUBAHUA:

1. | MonbpHOE OTHOIIIEHHE KOMIIOHEHTOB CMECH 2 dana
KonunuectBo aTOMOB 1M OTHOLIIEHHE 0OBEMOB 2 dana
2. | YpaBHEHHsI peakiuii ¥ TeTuIoBbIe 2P (eKThI 4 6an1a
3. | Pacuer xosimyecTBa Tera Mpu CropaHuy BCEH cMecH 2 das1a
CMBICT KPUTHYECKON TEMIIEPATypPhl 1 6ana
4. | YpaBHeHuE peakiiuy, ee TerIoBor A3PPeKT 1 obIiee KoI-BO Teria 3 dan1a
BBIBOT 0 TOM, YTO ra3 BHITOJHEE M PACUET, BO CKOJIBKO pa3 2 das1a
5. | Ha3anust u30MepoB ¢ MiN 1 MaxX KOJUYECTBOM MPOHU3BOIHBIX 2 daJu1a
KonnuecTBoO MOHOXJIOPITPOU3BOAHBIX Y 4-MeTHIITeNTaHa 0,5 6as1a
Ha3BaHus n3omMepoB ¢ ONTHYECKON AaKTUBHOCTBIO 2,5 dana
HUTOTI'O: | 21 6ann

3agaua 4

3aoaua ona «mvlcnennozo IKCnepuUMeHmMa» Ha MeopemuUecKuil myp, KOmopas Moxyicem Ovimsy
MOOUpUUUposana u UCnoIL308ana 014 NPAKMUYECKO20 MYpa.

Ha »sKcrepuMEHTaNBHBIX Typax IIKOJBHBIX XHMHYECKHX OJIMMIIMAJ] YYaCTHHKAM YacTo
IpeAIararoT BHIIOJIHUTH 33/1a4y 0 Paclio3HaBaHHUIO BOIHBIX PACTBOPOB PAa3IUYHBIX BemiecTB. [l
pelIeHns] TaKUX 3aJad OT y4acTHHKAa TpeOyeTcss HE TOJBbKO 3HAHUE DPA3IMYHBIX KadeCTBEHHBIX
peakuuii, Ho ¥ HaOJIOAATENBLHOCTh, JOTUYECKOE MBIIUICHHE, aKKypaTHOCTb M JpYyrHe BechMa
Ba)XHBIE KayecTBa Ul XMMHKa-dKCIIepuMeHTaTopa. JlaBaiiTe mombiTaeMcsi pa3oOpaTh pelieHue
OJTHOM M3 TaKWX 3a7ad U MPOBECTH MBICICHHBIH AKCIIEPUMEHT 10 YCTAHOBJICHHUIO COJEPKHMOTO
BOCBMH ITPOHYMEPOBAHHBIX IPOOHUPOK, COJIEPKAIINX BOIHBIE PACTBOPHI CICTYIOIIUX COJICH:
cynbpara memu(ll), xapbonara nHarpus, xmopuaa sxenesa(lll), cynbdupa HaTpus, ximopuaa
aMMOHUS, XJIOPUA HUKEJIs, HUTPATa allOMUHMS, XpOMaTa KaJHsl.

1. Hanumure GopMyIibl MpeUIoKEeHHBIX TS paclio3HaBaHUs COJIEH.

3aMeTuM, 4TO MEePEeUHCICHHBIE PACTBOPBI MOKHO Pa3JIeNIUTh HA JIBE TPYIIIbI: MOJOBUHA U3 HUX
OKpallleHa B pa3JIMuHble I[BeTa, Apyrue — OecuBeTHbl. Hipke Bamemy BHMMaHUIO mpezsaraeTcs
COOTBETCTBHE OKPACOK PAaCTBOPOB M HOMEPOB MPOOMPOK B OJTHOM W3 BapUAHTOB, MPEJIOKEHHBIX

JUIsL paCliO3HaBaHUs.
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Ne npodupku 1 4 5 7

Okpacka pacTBopa | >kenTas | 3ejieHas | Toiay0asi | KOpuuHeBas

2. PykoBOACTBYSCh yKa3aHHBIMH OKpacKaMH PacTBOPOB BELIECTB, MOMPOOYHTE COOTHECTH HOMED
npoOupku ¢ hopMyaaMu COOTBETCTBYIOIIUX COJIEH.

I[JI?I pacrio3HaBaHUs OCTABIIUXCS YETBIPCX 6GCHBGTHI)IX pPacTBOPOB MOKHO BOCITIOJIB30BATHCA UX
B3aMMOJICHICTBUEM C pPacTBOpPaMHU JIOTIOJIHUTEIBHBIX PEAKTMBOB — HHUTpPATa cepedpa, COJISIHOM
KHCJIOTHI ¥ THAPOKcHIa HaTpus. [lpowmcxopsmue mpu 3TOM HM3MEHEHHs OTMEYECHHI B

MIPUBEACHHON HUKE TaOIuIIe.

Ne npoOupku 2 3 6 8

. OeJblil "TBOPOKUCTEHIN" YepHBIN HET BUJUMBIX
2 AgNO; | Genblii 0caoK P P AAHIMB!
=1 ocanoK 0CaJIoK U3MEHEHU I
X i "Bckumnanue"
= = acTBopa HET BUIUMBIX TOABJICHHC HET BUIUMBIX
29 HCI p P . 3amaxa N
5 g (BBLIEISICTCS Ta3 U3MEHEHHU I " " W3MEHEHU I
a 2 TYXJIBIX SIHII
=S 0e3 3amaxa)

« O S
= X OenbIii 0CaloK,
z g KOTOPBIit
= HET BUIUMBIX MOSIBJICHUE 3aI1axa HET BUIUMBIX
) NaOH . . ucye3aeT npu
S H3MEHEHUH HaIIaTBIPHOTO CIIUPTA W3MEHEHUH
g no0OaBIeHUN
n30b1TKa NaOH

3. Ha ocHOBaHuM OTMEUYEHHBIX B TaOIuUIlEe U3MEHEHUHN MOMPOOYHTE COOTHECTH HOMEDP MPOOUPKH C
(dbopMynaMu COOTBETCTBYIOIIUX COJICH.

4. HanumuTe ypaBHEHHS BCEX pEakiuil, KOTOpble ObUIM HCIOJIb30BaHbl JUIsI PACIO3HABAHUS
oecuBeTHbIX pacTBOpoB (NaOH + 8 — nBe peakiuu, Bcero 8 peakiuii, OTMEUYCHHBIX B TAOJIHUIIE).

5. [lonpoOyiite 3anmucaTh ypaBHEHUS pEaKIUil, MPOUCXOASIIMX TPH CIMBAHUHU PACTBOPOB,
Haxosmuxcst B mpobupkax a) Ne2 u Ne7; §) Ne6 u Ne 8; B) Noe 5 1 Ne 6, a Takke ypaBHEHUE

peaxiuu, IpoTeKaIoIeH P MOAKUCICHUN a30THON KUCIOTOM pacTBopa B mpodupke Ne 1.

PEHIEHUE
1. Cynmedar memu(ll) — CuSOy4, kapbonat natpust — Na,COs, xmopun xesneza(lll) — FeCls, cynbhun
Hatpus — NapS, xmopun ammonuss — NH4Cl, xmopun nukens — NiCl,, HUTpaT amOMUHHS —
AlI(NO3)s, xpomart kamust — KoCrOg.
2. Okpacka BOJHBIX PacTBOPOB OOYCIIOBIEHA MPUCYTCTBHEM B HHUX CIEAYIOIIMX MOHOB: roiydas —

2 3 2 2-
Cu”", xopuunepas — Fe**, senenas — Ni°", xenras — CrO;°". OcTanbHble HOHBI HE OKPAIIUBAIOT
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BOJHBIC paCTBOPHI. OTH 3HAHUS MO3BOJISIOT YCTaAaHOBUTL COACPKUMOC HpO6I/Ip0K C OKpallC€HHbBIMH
pactBopamu: Nel — p-p K2CrOy4, Ned — p-p NiCly, NeS — p-p CuSO,, Ne7 — p-p FeCls.

3. CocTaBUM TEOPETHYECKYIO TaOJHUILy, PACIOJOXUB MO TOPH30HTAIHM BEHIECTBA, KOTOPHIC HaM
HY)XXHO OHNpCACINTb, a MO BCPTHKAIM — JOIOJHUTCIBbHBIC PCarcHThI. Ha MNEPCCCUYCHHUU KaXJ0Iro

CTOJ'I6IIa N CTPOKHU YKAKEM SABJICHUSA, KOTOPBIC MbI OBl Ha6JIIO[[aJII/I IIpH CJIMBAHHUU 3THUX PACTBOPOB.

AHanM3upyemble
Py Na,COs AI(NO3); Na,S NH.CI
BEIIECTBA
S HET BHIUMBIX YEePHBIN Ocb1id
E[ AgNO;3 | Oemnblil ocagok . p TBOPOKHUCTHIN
U3MEHEeHHUI 0CaJI0K
X = 0CaJIOK
Q
= "Bckumanue"
s 0 acTBopa HET BHJIUMBIX HOABJICHHE HET BHIUMBIX
2 4 HCI P P 9 3amaxa AHMBL
=S (BBIIETISICTCS U3MEHEHHUI " " WU3MEHEeHHUI
S TYXJIBIX STHII
= H ra3 6e3 3amaxa)
=g OeJIbIi 0CaIoK,
= . MOSIBIICHHE 3araxa
o HET BUJIUMBIX | KOTOPBIA MCYE3aeT | HET BUAUMBIX
= NaOH . . HaIIaTBIPHOTO
8 W3MEHEHHH pu 100aBICHUH U3MEHEHHUI -
n360b1Tka NaOH P

CormocTaBuB MOJTYyYEHHYIO TaONHITy C pe3yIbTaTaMU dKCIIEPUMEHTA, PUXO0IUM K BBIBOY, YTO B
mpoOupKax ¢ OECIBETHBIMU PACTBOPAMHU HAXOATCS CIEAYIOIIHNE BEIIECTRA:
Ne2 — p-p Na;COs3, Ne3 — p-p NH,4CI, Ne6 — p-p Na,S, Ne8 — p-p AI(NO3)s.
4. YpaBHEHUS PEaKITUNA:
1) Na,COs + 2AgNO; = Ag,CO3l + 2NaNO3; 2) Na,S + 2AgNO; = Ag,SY + 2NaNOg;
3) NH4Cl + AgNO3; = AgCH + NH4NO3; 4) Na,CO;3 + 2HCI = 2NaCl + CO,T + H,0;
5) Na,S + 2HCI = H,ST + 2NaCl; 6) AI(NOs); + 3NaOH = Al(OH)3{ + 3NaNOs;
7) Al(OH); + NaOH = Na[Al(OH),] mmu Al(OH)3 + 3NaOH = Naz[Al(OH)¢];
8) NH,Cl + NaOH = NH3™ + H,0 + NaCl.
5. YpaBHEHHs peakiuii:
a) 3Na,CO; + 2FeCl; + 3H,0 = 6NaCl + 2Fe(OH)3d + 3CO,T;
6) 3Na,S + 2AI(NOs3)3 + 6H,0 = 6NaNO3 + 2AI(OH)sd + 3H,ST:
B) NayS + CuSO,4 = Na;SO4 + CuSy:;
2K,CrO4 + 2HNO3 = K,Cr,07 + 2KNO3 + H,0.
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Cucrema OICHUBAHUA:

1. | Qopmynwr coneii 4 danaa

2. | Coomnecenue coneti no ysemy 2 dasu1a

3. | Coomnecenue coneti no npusHaxam peaxyuii 2 das1a

4. | YpaBHeHus peaxuuii 8 6as10B

5. | YpaBHeHUs peakuuii 4 6an1a
HUTOI'O: | 20 6a10B

JKCIepUMEHT

B ueTbipex npoHyMepOBaHHBIX U HEMOANMUCAHHBIX MPOOUPKAX HAXOATCS pacTBOPHI XJI0pUAA
Oapusi, kapOoHaTa HaTpHsl, CyIb(daTa Kalausi U COJITHON KUCIOThL. He nmonb3ysach HUKaKUMU
JOPYTUMHU PEakTHUBAMHU, OMIPENIEINTE, COAEPKUMOE KasKI0M U3 MPOOUPOK.
1. Jlng paccMOTpeHUs: BO3MOKHBIX MTAPHBIX B3aUMOJIEHCTBUI COCTaBbTE TaONINILy, B KOTOPOil
0003Ha4YbTE BO3MOKHbBIE HAOIIOACHHUS:
«T» - BBIAETSETCS Ta3; «|» - BBIAENSAETCS 0CaJ0K; «—» - HET MPU3HAKOB PEeaKIUU
2. HanuimnTe BO3MOKHBIE YPABHEHUS PEAKIIUH.
3. Ha ocHOBaHuM npoBeAEHHBIX SKCIIEPUMEHTOB, OMPENEIUTE, KAKOE BEIECTBO HAXOJUTCS B
KaXJI0M TIpoOupKe.
PELIEHMUE.

1. PaccmoTpum conepkumoe MpoOUpPOK, BEIIECTBAa BU3YaIbHO HEPA3IUYUMBbI —
MIPEJICTaBJISIOT cO00 OecIIBETHBIE TPO3PAUHbIE PACTBOPHI.

2. CoctaBuM TabIMILy, BO3MOXKHBIX TAPHBIX B3aMMOJICHCTBHII BEIIECTB, B PE3y/IbTATE
KOTOPBIX MBI OyJieM (Ui He OyJeM) HaOIio1aTh ONpeAeTIeHHbIe TPU3HAKU PEaKIIHiA

Tadauna napHbIX B3auMo/1eiicTBUii BellleCTB

BaCl, Na;COs K2SO4 HCI
BaCl; | l -
NazCOs | - 1
K2SO4 | - =
HCI - 1 —
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3. 3anuieM ypaBHEHUS pEaKLIM:

BaCl, + Na,CO; = BaCOg3|+ 2NaCl Q)
BaCl, + K,SO, = BaSO, |+ 2KCI (2
Na,CO3; + 2HCI = 2NaCl + CO,1 + H,0 (3)

4. Bo3pmeM mpoOupky mog HoMepoMm 1. M3 ocTanbHBIX MPOOUPOK OTOJBEM 1O ~ 2 MII

pacTBOpPOB B TPH IyCThIe NMPOOMPKH M JA00aBMM B KaXIYI0 W3 HUX MO 5-6 Kameib pacTBopa
npobupku Nel. PaccMoTpum 4 BO3MOXKHBIX BapHaHTa. ECTECTBEHHO, KaXXAOMY HIKOJIBHHUKY OyAeT
MIPE/ICTaBIeH OJUH M3 YEThIPEX BapHUaHTOB, PEUICHHE KOTOPOTO OH JOJIKEH MOAPOOHO OIHCATh.
[Ipu 3TOM KaXJ10M WIKOJIBHUKY NMOHA00sTCA TOJbKO 4 mpoOupku. st Gonee sicCHOro NOHUMAaHHUS
UIACHTUPUKAIMK A1 KaXJOT0 W3 BapUaHTOB IPUBEJIEHBI CXEMbl pACHO3HaBAaHUS BELIECTB.
N300paxaTe cxemy Hpu 3TOM He oO0s3arenbHO. OHM TNPHUBEAEHBI B pEIIEHWU BCEX YEThIpEX
BAPUAHTOB TOJIBKO Il HATJISTHOCTH!
1. B nByx mnpoOupkax BbINalu Oesible OCaIKh, B TpPeThed -  MPU3HAKOB pEaKIUHU He
HaOmoaercst. DTo o3Hayvaet, 4to B npodupke Nel waxomurcs BaCl, (mepBas ctpoka tadmuipr. B
ATOM CITy4ae B TOH M3 MPOOUPOK, Iie He OyIeT MPU3HAKOB XUMHUECKOM peakinun — Haxoautcs HCI.
B nByx apyrux, rae HaOmoganm BeimagaeHne o0enbix ocankoB (BaCOs| wim BaSO,|), Haxommmch
Na,CO3 u K;SO4 coorBercTtBenHo. [IpuiabemM B MpoOOMPKH € OcCaakamMH IO HECKOJBKO Karlelb
pactBopa HCI. Tam, rme ocamok pacTBOPSIETCS C BBIICICHHEM Tra3a, W3HAYAIbHO HAXOIUJICS
pactBop Na,CO3 u Tam umenu mMecto peakiuu 1 u 3. B apyroii npobupke npu npubasienun HCI
ocajiok He pactBopsercs (BaSOs, He pacTBopsieTcs B KHCIIOTax). 3HAYUT, W3HAYAJIBLHO B HEH
Haxoauics KySO4 1 uMena MecTo TOJIBKO OJIHA Peakius 2.

Huxe IIPpUBOJUTC CXEMaA BapraHTa 1:

ITpo6upka Nel — BaCl,

w
+HCI

+Na,CO; 0eJIbIil 0OcagoK
HET peaKIuu BaSO,
peakiius 2
Sestuti +HCI
€JIbIA 0Ca0K
BoIIeeHue raza CO, +HCI
< BaCO;
peakius 3
peakuus 1 HET PEaKIun

2. Ilpm nobGaBreHWH HECKOJBKHX Kamenb U3 MpoOHpku 1 B OJHOM M3 Tpex MpoOMPOK BHIMAT
Oemnblii 0CaZioK, B APYroil BBIIENUICS Ta3, B Cledymolleld He ObUIO MPHU3HAKOB peakuuu. B aTom
cinyqae B npobupke 1 Haxomuics Na,COz (BTopas ctpoka Tabmuibly. Tam, rae Bbiman Oemblit

ocanok, Haxoawics BaCly, rae Beinenuiics ras - HCI, rae ve Obu1o mpusHakoB peakiuu - KoSOy.
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Huxe npuBoautcs cxema BapuaHTa 2:

IIpobupka Nel — Na,CO4

+K,S0, +Na,CO;5 $HCI
HET peaKiuu
peat . BbIIeneHue raza CO,
OenbIil 0CaIoK e 3
BaCO, P
peakuus 1

3.  Ilpm noGaBieHWH HECKOJNBKHX Kareidb u3 MpoOupku | B OAHOHM M3 Tpex MpPOOHPOK BHIMAI
Oenplii 0CaJioK, B JBYX JPYrUX He OBLJIO MPU3HAKOB peakiuu. B srtom ciydae B mpoOupk. 1
Haxoawics KoSO4 (Tperhst crpoka Tabmuiely. Tam, rae Beiman Oenblid ocanok, Haxoauics BaCl,. B
JIBe TMPOOHPKH, TJe He ObUIO MPU3HAKOB peakilu, nodasmsiem BaCly. Beimagenue Oenoro ocanika
(BaCO3] u BaSO,4]) ykaspiBaeT, uTO nepBoHaYaibHO B 3TOM mpobupke Haxommiacs Na,COs;. B
npoOupKe, I1e BIACITUIICS ra3 NepBoHadaibHO Haxoauics pactBop HCI.

Hwxe npuBoauTcs cxema BapuaHra 3:

IMpodupka Nel — K,SO,4

+N3.2CO3 +BaC|2 +HCI
HET peaKkuu
HET peaKIuu
\l/"’BaCb OerbIit 0camok
BaSO, +BaCl,
Oelble ocaKu peaxiusi 2
BaSO, u BaCO; BeIgenenue raza CO,

peakuuu 1u 2 peakius 3

4.  Ilpu noOaBJIeHUH HECKOJIBKUX KaIleb M3 MPOOUPKU 1 B OJTHOM U3 TPEX MPOOHPOK BBIICISACTCS
ras, B JIByX JPYrux He ObLIO IPHU3HAKOB peakiuu. B aToM citydae B mpoOupke 1 HaXOAMIICsA pacTBOP
HCI (4erBepras cTpoka Tabmuusly. Tam, rae Beaenuics raz Haxoxwics Na;COs. B nBe npoOupky,
riae He Obuto mpu3HakoB peakmnuu, noOarisieM Na,COs. Breimamenue Oemoro ocaaka (BaCOs))
yKa3bIBaeT, YTO MEPBOHAYAIbHO B 310N mpobupke Obi1 BaCl,. B mpobupke, rae Bbiaeauics ras

nepBoHavYaIbHO Haxoauiicst pacTBop K2SOy.
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Huxe npuBoautcs cxema BapuanTa 4:

IIpo6upka Nel — HCI

+BaCl, +K,SO,
+N32CO3
HET peaKiuu
HET peaKkIuu
Na,CO, BeIgenenue raza CO,
peaxiiust 3 *Na,CO;
OeJbIi 0caioK
BaCO; Beiaenenue raza CO,
peaxnus 1 peaknus 3

3aoauy npu Heobx00UMoOCmu 1e2K0 MONCHO YIPOCIUMb ULU YCIIOHXCHUMb, 8356 08, MpU Uil Ooie
yemvlpex eujecms.

CucreMa OLlCHUBAHUA:

1. CocraBnenne 1 3amno0JIHEHNE TAOIUIBI 7 6amioB

2. YpaBHEHUS peakiuit 3 Ganna

3. AprymeHTHpOBaHHOE 000CHOBaHHE HAOIIOICHHIA, C TIOMOIIHIO KOTOPBIX OIPEEIISTIOTCS
BEII[ECTBA B BbIJJAHHBIX YeThIpeX MpoOupkax. MoxHO B BUJIE CXeM 4-5 =20 6amnoB

HUTOIO 30 6am10B
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METO/JUKA OLIEHUBAHUA BbINOJTHEHUSA OJIMMIIMA/IHBIX 3AJAHUH

OnennBanue padOT yYaCTHUKOB MYHHIIMIIAIBHOTO dTana Beepoccuiickoit omuMmnuasl MpoBOAUTCS
COTJIAaCHO CHICTEME OIICHUBAHMS, pa3pabOTaHHOW MPEAMETHON METOAMYECKON KoMmcchuen (cMm.
pEeKOMEHAALNHU N0 pa3pabOTKe CUCTEMBI OLleHUBaHU ). UleHbl JKI0py nepes] MPOBEPKON 3HAKOMSTCS
C PELIEHUSIMU U C CUCTEMOW OLIEHMBAHUS, paclpeAessioT 3a/aHus, KOTOpble OyayT IpPOBEPSTH.
[IpoBepka MPOBOAWUTCS TApPOW WICHOB XXIOpHU. BaKHBIM YCIIOBHEM OOBEKTUBHOCTH IPOBEPKHU

ABJIICTCS TO, YTO OJHA I1apa YWICHOB JKIOPH IIPOBEPSET OJJHO U TO XKE 3aJaHUE.
UsieHbl I0pHU MPUCTYNAIOT K IPOBEPKE TOJIBKO MOCIE KOJUPOBKH padoT.

B cucrteme oneHuBaHus yka3aH MaKCHUMaJIbHBIM Oalll 3a TOT WJIM MHOW 3yieMeHT peuieHus. [Ipu
HEMOJIHOM WJIM YacTMYHO OIIMOOYHOM OTBETE CTaBUTCS MeEHblIee 4yucio OamioB. Eciam orBer
HENpaBWIbHBIH, TO 32 3JIEMEHT pellleHus Oaibl He HauuchstoTesa. Henmonyctumo cHukeHune 0anioB

3a HeaKKypaTHoe 0(OpMIICHHUE.

Bbanibl MOryT HAUMCIATBHCS TaKKe 3a OpUTMHANIBHOE pemieHue. [Ipu 3ToM MakcuMalbHBIN Oai 3a

PEIICHNUE HE MCHACTCA.

OO6mrast omeHka pe3yiabTaTa y4JaCcTHHUKA OJUMITHAIBI SBISCTCS apu(PMETHUYECKON CyMMOW BCex
0asIJIoB, TIOJYYEHHBIM MM 32 3aJIlaHUs BCEX TYpOB OJUMIHAILL. banmbl 3a 3amanus u oomas cymma
3aHOCHTCS YJCHAMH KIOPH B BEIOMOCTh W BMECTE C paboTaMM MepeqaroTcs Ha JACKOIUPOBAHHE, a

34aTCM (bI/IKCI/Ip}’IOTCH B UTOTOBOM BEAOMOCTH, IIO KOTOpOfI IOABOAATCA UTOT'HW OJIMMIIMAAbI.
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ONMUCAHME CHELIU®UKU XUMUYECKOH OJIMMIIUAJBI [/
PA3PABOTKHU TPEBOBAHUM K IIPOBEJEHUIO MYHULIUIIAJIBHOT O
JTAIIA I10 XUMHUU B CYBBEKTAX P®

B myHumunansHOM 3Tane BcepoCCHMHCKON OIMMIMAAbl IPUHUMAKOT HHAMBUAYAIBHOE y4acTHE

oOyuatomuecs 7-11 kmaccos:

a) YYaCTHUKH HIKOJIBHOTO 3Tala OJUMIIMAaAbl TCKYLICTO y‘I€6HOFO roaa, Ha6paBume Ha IIKOJIbHOM
oTare HGO6XOI[I/IMO€ IJId y4aCcTusd B MYHHIUIIAJIBHOM 3Tall€ KOJIUYCCTBO 6aJ'IJ'IOB, YCTaHOBJICHHOC

OpraHru3aTopoM MYHUIIUIIAJIBHOTI'O 3TaIlla OJIMMITNAAbI;

0) moOemuTeny W MPU3EPbl MYHHUIIUNIATHHOTO dTana OJUMITHAIbI MPEIbIAYIIero y4eOHOro To/a,
MPOI0JDKAIOIINE 00ydeHWEe B OPTraHU3aIlUiX, OCYIIECTBIIIONINX 00pa30BaTENbHYIO NIEATEILHOCTh

1o oOpa3oBaTeIbHBIM MPOTPaMMaM OCHOBHOTO OOIIIETO U CPEHETO 00IIero 00pa3oBaHusl.

Dopma npeeeOCHUA MYHUUUNAIbHOZO IMANG

Cornacno [lopsiaky npoBeneHust Becepoccniickod 0JIMMIUA/IBI KOJIBbHUKOB MYHULIMIIATBHBIN dTal
OJIMMITUABI IPOBOIUT 00pa3zoBaTeNIbHAs OPraHu3alus B OKTAOpe MO OJMMIINAAHBIM 3aJaHUSIM IS
7-11 xmaccoB, pa3paOOTaHHBIM MPEIMETHO-METOJMYECKON KOMHUCCHEHW PETHMOHAIBHOTO JTama ¢
Y4ETOM METOJMYECKUX PEKOMEHAAIUN LIEHTPAIBHON METOAUYECKOM KOMHUCCHHM N0 XUMHUHU. Cpok

OKOHYAHMS MYHUIIMTIAIIBHOTO 3Tara — He To3Hee 25 pexaopsi.

3aaHus MOTYT OBITh ABTOPCKUMHM WJIA BBIOPAHBI U3 JINTEPATYPHBIX KCTOYHUKOB. 32 OCHOBY MOTYT
OBITh B3STHI 3aJIaHUS OJIMMITMA]] IPOILIBIX JIET, OIMyOJIMKOBaHHBIC B COOPHHMKAX W HA HWHTCPHET
noprajax (CM. CIHCOK JInTeparypsl, MHTepHET-pecypcoB). CchliKa HA MCTOYHUK 00s13aTelIbHA.
3agaHusl MyHHIIUNIAJBLHOTO 3TaNa pa3padaTeIiBalOTCs 1J1s1 4 BO3pAacTHBIX napaJiesei — 7-8, 9,

10 1 11 kiaacehl.

I/IH(bOpMaI_[I/IOHHaH NOAACPIKKA MYHUIUIIAIBHOI'O 3Tala OJIMMIIMAJbl 3aKJIKYacTCsd B HMIUPOKOM
OIIOBCIICHUN YCPC3 cauT 06pa303aTenLHoro YUIpCKACHUS, COUUAIBHBIC CCTH U APYruc CpeacTrBa
I/IH(I)OpMaI_[I/IOHHO'KOMMYHI/IKaI_[I/IOHHBIX TeXHOHOFHﬁ, a TAaKXE 49€pe3 MCTOAUYCCKHUC 06T>CHI/IH6HI/I$I

y‘lHTeJ’Ieﬁ u npenonaBaTeJIeﬁ C€CTCCTBCHHOHAYYHOT' O IIUKJIA.

MyHnununanbHbIi 3Tan ONUMIHAb 10 XUMUH IS CTapIIMX BO3PACTHBIX Mapajulesiel keaaTeabHo
IIPOBOJIUTH B 2 Typa (TEOPETUYECKUN U SKCIIEPUMEHTAJIbHBIN) B CPOKH, YCTaHOBIEHHBIE [lopsakom
npoBesieHUsT Bcepoccuiickoil onuMMnuaabl IIKOJIBHUKOB. JUTMTENBHOCTh TEOPETHUECKOTIO Typa

cocraBisger He Oojee 4 (4eThlpex), a OHKCIEPUMEHTAJIBHOTO Typa — He Oojee 2 (IBYX)
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acTPOHOMHUYECKHX YacoB. Eciu MMPOBCACHUC OSKCICPUMCHTAJIBHOTO Typa HCBO3MOXHO, TO B

KOMIUIEKT TEOPETHUYECKOTO Typa BKIIOYAETCS 3ajada, TpeOyromasi MBICICHHOTO SKCIIEPUMEHTA, U
BpeMsi IIPOBEJEHUS Typa yBeIUuMBaeTrcsd 10 S5 (IATH) ACTPOHOMUYECKUX 4YacoB C YYETOM

BO3PACTHBIX OCOOCHHOCTEN Y4aCTHUKOB.

Oco00e BHUMAaHUE cJIeyeT YAeJUTh MePBbIM IBYM BO3PacTHbIM napaJieasam. s yyammxes
7-8 KJ1aCCOB OJIMMIIHA/AA 1O XMMHUM JI0JIKHA ObITH B 00JIblIEH CTeleHu 3aHMMAaTeIbLHOM, YeM
TPAAMUHMOHHOW: B OTJHYHE OT KjIaccuueckoil ¢opMbl TpoBedeHUs] OJUMIHNAIBI
(TeopeTHYeCKHid U IKCHEPUMEHTAJIBHBIA TYp), B JaHHOM CJIyuae PeKOMEH/YyeTCsl MIpoBas
dopma: oammMnuaga Moxker ObITH NMPOBeAeHA B BH/l€ BUKTOPUH M KOHKYPCOB XMMHU4Y€CKOI0

coaepkaHusl, BKJIIOYAI0UIuXx:

1. syiemeHTapHbIe JadopaTopHbie onepauuu (KTO TOYHee B3BECHT MJIM U3MEPHUT 00beM, KTO
TOYHEee M aKKypaTHee OTOepeT HeO0O0XO0AMMbI 00beM XKHIKOCTH, KTO ObICTPO, MPH 3TOM
AKKYPATHO M TOYHO, IPUTOTOBUT PACTBOP BelIECTBA 3aJAHHON KOHUEHTPAUM UJIHM PAa3JeJTuT

cMeCh HA KOMIIOHEHTbI);

2. mpocTble XUMHYECKHe ONBITHI, CBSI3AHHbIE C JKU3HBIO: TallleHHe cOoJbl YKCYCHOI KHCJIOTOM,
pa3JioikeHHe XJIOPMIA AMMOHUS, U3MeHEeHHe LBeTa NMPHPOJHBIX HHIAMKATOPOB B KHCJIOH H
1IeJI0YHOH cpele (HampuMmep, M3MeHeHHe IBETA HACTOS YEPHOI0 4Yasi B 3aBHCHMOCTH OT

cpelbl pacTBOpa).

K moaroroBke TypoB ajisi oOy4yawuiuxcsi /-8 KJaccoB He00X0JAMMO AKTHBHO NPHUBJIEKATH

CTAPHICKJIACCHUKOB.

B ClIydac IpPOBCACHHUSA 3da0YHOI'O Typa Ha caiilTe U Ha I/IH(l)OpMaHI/IOHHO'TeMaTI/I‘leCKI/IX CTCHAAaX
O6paSOBaTCJ'IbeIX yqpexc/:[eHHﬁ, a Takke Ha caiTax OpraHru3aTOpPOB COOTBCTCTBYIOLICTO JTalla

BcOIII HY6J'II/IKYIOTCH 3alaHusl, 1 YKa3bIBACTCA CPOK, 10 KOTOPOTO ydamuecsa MOT'yT IMOAaTb CBOU

PCLICHUA.

Y4yacTHUKH OJ'II/IMHI/IaI[BI JOITYCKAKOTCA OO0 BCEX MNPCAYCMOTPCHHBIX HpOFpaMMOﬁ TYpPOB.
HpOMe)KyTO‘-IHBIe pe3yiabTaTbl HEC MOT'YT CIY)XXUTb OCHOBAHUCM [JId OTCTPAHCHHA OT Y4YaCTUA B

OnuMnuaze.

HpOBe,Z[eHI/IIO OJIMMITUAAbI JOJDKCH IMMPEAIICCTBOBATh HHCTPYKTAK YUACTHUKOB O IMMPpaBUJIaAX y4aCTUA
B O0JIUMIIMAZC, B YaCTHOCTH, O IMPOAOJLZKUTCIBHOCTHU Typa, O ClIydasdaX yAaJlCHUd C OJUMIIMAAbI, O
Aare, BPEMCHHU W MCECTC O3HAKOMIICHHA C pEe3yjbTaTaMHu OJIMMIIUA/bL. Hepen Ha4yaJIoOM
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HKCIEPUMEHTAIBHOTO Typa Y4YalIMXcs HEOOXOAMMO KpPAaTKO HPOMHCTPYKTHPOBATh O MpPaBUIIAX
TEXHUKH 0e30mMacHOCTH (IpU HEOOXOIMMOCTH CIeNaTh COOTBETCTBYIOIIME 3allMCH B JKypHale
pEeTUCTpaIii MHCTPYKTaXKa Ha pabodyeM MecTe) U JaTh PEKOMEHIALMU IO BBHIIOJHEHUIO TOW HIIH
MHOM IPOLELYPBI, C KOTOPON OHU CTOJIKHYTCS IIPH BBINOJIHEHUU 3aJaHus. Bee ydamuecs TOJKHBI
pabotare B Xajmarax H, €CIM HEOOXOIUMO, B OYKaXx U IepuyaTkax. [Ipu BBIOITHEHUH
JKCIIEPUMEHTAJIBHOIO Typa WICHaM JKIOPUM M IPENOJaBaTesiM, HAXOMAIIMMCS B IIPaKTUKyME,

HE00X0IMMO HAOJIOAATh 32 XOJIOM BBITIOJTHEHHS YUAIIMMHUCS IPEI0KEHHON paObOTHI.

VYyactHuk Oeper ¢ coOOi B ayAMTOPHIO PYYKH CHHETO WJIM YEPHOTO I[BETA, MOXXET B3ATh
WHKCHEPHBIM KaJIbKYJIATOP, NPOXJIAAUTEIbHBIE HANWUTKH B IPO3pAaYHON YIIAKOBKE, IMOKOJIAL.

PaboTa BeIMONTHAETCS pyYKOM OJTHOTO IIBETA.

B ayautopuio kareropumyecku 3amnpemaercsi Oparb Oymary, cHpaBoOYHble MaTepHAJIbl,
CpeIcTBAa COTOBOMH CBSI3W; YYACTHMKH He BIpaBe 00IIATbCA JApPYyr ¢ JAPYroM, cBOOOIHO

NEPEABUIaATLCH 110 ayIUTOPHUH.

s mpoBefeHMs OJMMIIMAAbLI HEO0OXOAUMBbI ayAUTOPUM (IIKOJBbHBIE KJIACCHI), B KOTOPBIX
KAKA0OMY YYACTHHUKY JI0JKHO ObITh NPEAOCTABJICHO OTAEIbHOE padoyee MeCTO, B OTACIbHBIX
cJIy4yasix 3a OJHOW MapTO MOrYT HAXOAMThCA ABAa yuyacTHuka. [lnan (cxema) pasmemenusi
YYACTHUKOB COCTABJISICTCH OPIKOMHMTETOM, HCKJIKYasg BO3MOKHOCTb TOI0, 4YTO PAAOM
OKAKYTCSl ydaluecs W3 OJHOW BO3PACTHON Mapajjield U M3 OJHOr0 00pPa30BaTeJbLHOIO

yUpeKIeHHUsl.

Jlis HopManbHOU pabOThl YYAaCTHUKOB B MOMEIICHUAX HEOO0X0AMMO oOecreurnBaTh KOM(OpPTHBIE
yCIOBUS: THUIIMHY, YHCTOTY, CBEXHUH BO3QYyX, JOCTATOYHYIO OCBEHICHHOCTh pabo4yux MecT,

temneparypy 20-22°C, snaxuocts 40-60%.
l. Teoperuueckuii Typ

1. 3aHaHI/IH KaKI0Iro U3 KOMIIJICKTOB COCTABJICHBI B OTHOM BAapHUAHTEC, IIO3TOMY YUACTHUKHU NOJIKHBI
CUACTH 11O OJHOMY 3a CTOJIOM (HapTOﬁ), MaKCUMYM II0 ABOC, HO ITPpH YCJIIOBUH BBITNIOJIHCHUA I1JIaHA

(cxembI) paccaaku.

2. Bmecre ¢ 3aJaHUSAMU KaXKIbIi YYaCTHUK I1OJIYy4acT H6‘06XOZ[I/IMYIO CIIPaBOYHYIO I/IHCI)OpMaI_II/II-O
JJI1 UX BBINOJTHCHUA (nepnonnqecxyfo CUCTCMY, Ta6J'II/II_[y pacTBOPUMOCTH, BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

Ps1 HAPsSOKEHUH METalIoB).
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3. Bo Bpems nmpoBeAeHUS OJIMMITAA]IBI YYACTHUK MOKET BBIXOAUTH U3 ayautopuu. [Ipu atom padora
B 00s13aTEILHOM MOPSAIKE OcTaeTcs B aynuTopun. Ha ee o0noXke nenaercs moMeTKa O BpeMEHH

BbIXOJa U BO3BpAICHHUA YHAIICTOCA.

Uncmpykyus 015 0esx#cypHo20 8 ayoumopuiu.

1. Ha MEPBYIO CTpaHULy (He 00I0KKY!) KaX/10M TeTpaau NPUKPENUTh OJIaHK

JUIS OLIEHUBAHUS paboThI;

Ne 3agaun  |bayuiel  [mogmmucu

2. pasnarh TeTpaju;

3. MPOCJIEIUTD 32 MPABWJIbHBIM 3aIOJTHEHUEM O0JIOKKHU: (HDaMUITHSI, UM,
oTtuectBo (DM O) yyacTHUKA,

4) pa3nathb 3a0aHUS;

5) 3ammcath Ha JJOCKE BpeMs Hadasla 1 OKOHYaHHS TEOPETUIECKOTO Typa;

6) M0 OKOHYAHUM TYPa KAKIOMY YYACTHUKY Pa31aTh PelICHUS .

1. IKCcNnepUMeHTAJIBLHBIN TYp

DOKCNIEpUMEHTANIBHBII Typ MPOBOJUTCS B CHEHHUATBLHO OOOpPYIOBAaHHBIX MpPAKTUKyMaxX WU
KaOuHeTax XuMHUU. JIJis BBINOJHEHUS OKCIEPUMEHTAIBHOTO Typa YYaCTHUKH IOJIy4aroT

HE0OX0IMMBbIE PEaKTUBBI, 000pyIOBaHUE U TETpaau i opopMiIeHUS PabOTHI.

Ilpoueoypa koouposanua u dekoouposanus paoom

OtBeThI YYaCTHUKOB Ha 3aJaHUd TCOPCTUUYCCKUX TYPOB IICPCA HAYAJIOM IPOBEPKU KOAUPYHOTCA
MNpEACTAaBUTCIIAIMHA OPIrKOMUTETA. KOH(I)I/IILGHI_[I/IEUILHOCTB JTaHHOM I/IH(1)OpMaI_II/II/I ABJIACTCA OCHOBHBIM

MPUHOHUIIOM ITPOBEPKU TCOPCTUICCKUX TYPOB 3aKIIIOYUTCIBHOI'O 3Tara OJ'II/IMI'II/IaJIBI.
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Jlnist KOOUPOBAHUA U JIEKOAUPOBaHUS paboT OPrKOMHUTETOM CO3JIAeTCsl CIielUalibHasi KOMHCCHUS B
KOJIMYECTBE HE MEHEE JIBYX UEJIOBEK HA KaXK/bIH Kilacc (BO3pAcTHYIO Mapajlieib), OJUH U3 KOTOPBIX

ABJISICTCA MIPEACCHATCIICM.

[Tociie okOHUaHUS KaXKJOI0 TEOPETUYECKOro Typa paboThl yyaCTHUKOB ONMMIMAIBI OTAEIBHO IO
Ka)XJIOMy KJIacCy IepeaaroTcsi mMH(poBaNbHON KOMHCCHHM Ha Kojauposanue. [lyis mokasa pabor

¢ poBagbHAs KOMUCCHS JIEKOAUPYET paOOTEHI.

Pabota mo koaupoBaHUIO, TIPOBEPKE U MPOLIeypa BHECEHHUS O0ALTOB B 0a3y JAHHBIX JOJDKHBI OBITh
OpraHM30BaHbl Tak, 4ToObl ToOJHAs uHGpOpMalusg O peUTHHre KaXIOro Y4YacTHHKA

3aKJIIOYUTENBHOrO ATana OauMnuaabl ObUIa JOCTYIHA TOJIBKO WieHaM MH(POBaIbHON KOMHUCCHUU.
Lipouedypa ouenueanus ¢ulnQIHCHHbIX 3A0AHUT

1. Ilepen mpoBepkoi pabOT mpeacenarenb KIOPU pa3aaeT WICHAM JKIOPU PEIICHUS U CHUCTEMY

OIICHWBAHMUS, a Takke GpopmupyeT paboure IpymIibl A1 IPOBEPKH.
2. JIns kak10# BO3pACTHOM Mapajuiesid YWICHBI )KIOPH 3aI0JIHSIOT OIICHOYHBIE BEOMOCTH (JIUCTHI):

JIucT mpoBEepKU TEOPETHIECKOTO Typa KJ1acc

Kon paboter | 3amaua 1 | 3amaua 2 | 3amaua 3 | 3amava 4

3. BremmonHenue 3aaa4 SKCIICPUMCHTAJIBHOI'O Typa OLCHHMBACTCA B XOAC CaMOrI'o Typa. B Xo04ae
UTOTOBOM 66C6I[bl o pe3yjibTaTaM BbIIIOJIHCHUSA JSKCIICPUMCHTAJIBHOI'O Typa UWICHBI KIOPU

BBICTABJIAIOT OUCHKY KAXKJIO0OMY YYaCTHUKY.
1. Ilo oxoHYaHHHU TYpOB YYaCTHUKH HOOJDKHBI HMETb BO3MOXHOCTb O3HAKOMUTLCA C
Pa3BCPHYTBIMHU PCHICHUAMHA OJIMMIIMAIHBIX 3aJady. HOBTOMy HHMK IO XMMHUH HACTOATCIBHO

PECKOMCHAYCT HY6JII/IKOB3.TB Pa3BCPHYTHIC PCUHICHUA HW CHUCTCMY OLCHHBAHUA Ha canTax

OpraHru3aTopoOB MYHUIIUITIAJIBHOTO 3TaIlia.

2. OcHoBHas OCJIb pa360pa 3aJlaHuM — OOBSICHUTH Y49aCTHUKaM OJ'II/IMHI/IaI[BI OCHOBHBIC HMJICH

peHICHUA KaXI0ro Hu3 MPCHAIOKCHHBIX 3aJaHuil Ha Typax (KOHKypcaX), BO3MOXKHBIE CIIOCOOBI
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BBINIOJIHEHUS 33/1aHUM, a TaKXKe MPOJEMOHCTPUPOBATh UX IPUMEHEHHE HAa KOHKPETHOM 3aJaHMMU.
Pazbop 3amau MoXxeT 3aKioyaThCs B M3JOKEHMHM MOJPOOHBIX pEUICHWH, IpelaraéMblX Ha
omuMnuaze 3agad. OCHOBHas I€lb IOKa3a pabOT — O3HAKOMUTHh YYaCTHHKOB C peE3yJbTaTaMH

BBITIOJIHCEHHU S UX pa60T, CHATH BO3HUKAIOIIHEC BOITPOCHI.

3. Pazbop onummnmamHbBIX 33aJaHUN M TIOKa3 pa0dOT MPOBOJUTCS IOCIE MPOBEPKH M aHAIN3a

OJIMMITHAJHBIX 33.113.HPII>1 B OTBCACHHOC HpOFpaMMOI\/JI MMPOBCACHUA COOTBETCTBYIOLICTO JTalla BpECMH.

4. Pazbop 3amau 1 moka3z paboT MOKET OBITH OOBEIMHEH.
o. [Toka3 paboT MpOBOIUTCS B CHOKOWHOW U A0OpOKeIaTeIbHONM 0OCTaHOBKE.
6. B xone pa3bopa 3amaHuii mpeAcCTaBISAIOTCS HauOoJiee yAauHbIe BApUAHTHI BBITIOJTHEHUS

OJIMMITNAaHBIX SaﬂaHHﬁ, AHATIU3UPYIOTCA  TUIIMYHBIC OHII/I6KI/I, JONIYHICHHBIC YYaCTHUKaMU

OnMuMITHAIbL.

Ilpu mnoaroroBke K pa3dopy 3agady W NoOKazy pador Heo0X0AMMO NPHBJIEKATh

CTAPIIEKJIACCHMKOB. MOKHO OpPraHM30BaTh [IMCKYCCHOHHYI 3alllUTy pelleHMs 3a/1a4M,

MacTep-KJaace 0T modeauTeIsl.

[TonBegenne WTOroB MPOBOAMTCSA corjacHo mnpuHsTomy llopsaky mpoBenenust Bcepoccuiickoit

OJIMMIIMaAbl IIKOJIbHHUKOB.

1. HO6€I[I/ITCJ'II/I " IMPU3CPbI COOTBECTCTBYIOUIECTO dTaIia OJ'II/IMHI/IaI[I)I ONPCACIIAOTCA IO pE3yIbTaTaM
PCUICHHUA YYaCTHUKAMH 3aaa4 TYPOB. Htorossii PE3YJIbTAT KAXKIOI'0 YUACTHHKA IMOJACUUTBHIBACTCA
KaK CyMMa IOJYYCHHBIX 3THM YYaCTHHUKOM 0asIoB 3a pemicHue Kaﬁ(HOﬁ 3a/lady Ha TCOPECTUYICCKOM

1 SKCIICPUMCHTAJIBHOM Typax.

2. OxoHUYaTeNbHbIE PE3YABTATHl MPOBEPKH PEUICHUH BCEX YYaCTHUKOB (PUKCUPYIOTCS B UTOTOBOM
Tabmuie (Mo  KaXJAOW BO3PACTHOM  IMapajuield  OTHCIbHOM), TPEICTaBISAIONICH  CcOOOM
pPaH>KMPOBAHHBIA CHHCOK YYAaCTHUKOB, PACIOJIOKEHHBIX MO Mepe YObIBaHUs HAOpaHHBIX HMH
0amioB. YYacTHMKM C OJIMHAKOBBIMHU OalulaMH pacrojiaraloTcss B andaBUTHOM mopsiake. Ha
OCHOBAaHUHU UTOTOBOW TaOJIUIIBI U B COOTBETCTBUU C KBOTOH, YCTAHOBIEHHOW OPrKOMUTETOM, KIOPH

OnpeCaACIIICT HO6C,HI/ITCJICI>’I U IPpU3CPOB COOTBCTCTBYIOLICTO JTAlla OJ'II/IMHI/IaI[BI.

3. Tlpeacenatens XoOpW TepeaacT MPOTOKON MO OMNpeAeTeHUI0 MobeauTeNneil W MPU3EpPOB B
OprkoMuTeT ANl YTBEPXKACHUS ClHCKa ToOeauTeneil W MPHU3EpPOB COOTBETCTBYIOIIETO JTara
OnuMnuael M0 XUMUH.
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4. CnucoK BCEX y4aCTHUKOB COOTBETCTBYIOLIETO dTana ONMMIINAAbI ¢ YKa3aHWEeM HaOpaHHBIX UMU
0aJJIoB M THUIIOM IIOJIy4EHHOTO IUILIOMa (ImoOeauTelis WM IpHU3epa) 3aBepseTcs MpeacenaresieM

OprkomuTeTa COOTBETCTBYIOIIEr0 3Tarna OJUMITUA/IbI.

5. dns co3manusi oOmIEpOCCUUCKONW 0a3bl MyHHUIIMIIAIBHOTO 3Tara Bceepoccuiickoil onMmmuaibl
IIKOJIBHUKOB TI0 XUMHH IIPENCEAATENSIM IIPEAMETHBIX METOUYECKUX KOMUCCHM COOTBETCTBYIOINX
9TANoOB OJIMMIIMAJbI HAIJIEKHUT BBICIATh 3aJaHUSA M PELICHUs C YKA3aHUEM OTBETCTBEHHOIO IIO
COCTaBJICHUIO (CCBUIKM Ha JMUTEpaTypHbIE HCTOYHUKU O053aTeIbHb) Ha JJIEKTPOHHBIA ajpec
3aMecTuTeNsl mpeacenarens M (WIM) OTBETCTBEHHOro cekperaps LleHTpanbHON mpeaMeTHoM
MeToanYecKo komuccun Beepoccuiickoil onMMIuaabl MIKOJBHUKOB MO XUMUU (ApXaHIelbcKast
Onera  BanentuHoBna  (olga.arkh@gmail.com),  Jlomxenko  Bnamgumup — [IMutpueBud
(Doljenko_VD@inorg.chem.msu.ru).

6. Opran MECTHOrO CaMOYIIpaBJIE€HMs, OCYLIECTBISIONUINI ymnpaBieHue B chepe oOpasoBaHUS
nyOIMKyeT pe3ylbTaTbl MYHMIMIIAJBHOTO JTama Ha CBOeM OQUIUAIbHOM CalWTe B CETH
"NHTepHeT", B TOM 4YMCIIE MPOTOKOJIBI KIOPH MYHHUIMIAIBHOIO 3Tala OJUMIIMAIBI 110 KaXIOMY
oOmieoOpa3oBarelbHOMY —npeaMeTy. PekomeHnnyercss nyOnuMKOBaTh 3aJaHMs M pPEICHUS

MYHHUITUTIIAIFHOTO ATala Ha caiiTe OpraHu3aTopa.
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OINIMCAHHUE HEOBXOAUMOI'O MATEPHUAJIBHO-TEXHHUYECKOI'O
OBECIEYEHUA /11 BBIOJTHEHUA OJIMMIUAHBIX 3AJAHUI

JUig TUpaXXupoBaHUsl MaTepHaJIOB HEOOX0IMMa KOMITbIOTEpHAs! TEXHUKA, MHOKUTEIbHAS
TE€XHHKa (J1a3epHble NPUHTEPBl U KOMUPBI) U PACXOJHBIE MaTepuanbl. MaTepuansl (yclIoBUS U
pelIeHus) CIeaAyeT pa3MHOKATh B pacueTe Ha KaKJI0TO YYaCTHUKA U KaX10€ COIPOBOXKAIOIIEE
JIULO.

JUig KaXxJ10T0 ydyacTHHKAa HEOOXOMMO paciedyaraTh NEPUOANYECKYIO0 CUCTEMY U TaOIUIy
pacTBOpUMOCTH (TpUjIokKeHus | 1 2), ycaoBuUs, OTAEIBHO PEIICHUS ¢ CUCTEMOMN OIICHUBAHUS.

Jlis BBITIOJIHEHUS 3aJJaHUM TEOPETUYECKOTO M SKCIEPUMEHTAIBHOTO TYpOB TPeOyrOTCS
MPOLITAMIIOBAHHbIE TETPaJW B KIETKY/IUCThl Oymaru (opmara A4, HeGoJbLION 3amac pydyex
CUHEro (MJIM YepHOTO IBETA).

Jist paOOTHI JKIOPH M OPTKOMUTETA

KommbroTepHas 1 MHOKUTENbHASI TEXHUKA, 4-5 mayek Oymaru, pydkd CUHHE U KpacHbIe
(B pacyere Mo 2 IIT. HA KaXKJOTO WIEHA >KIOpH), KapaHJalld IpocThlie (M3 pacyera mo 2 IIT. Ha
Ka)KJIOTO YJIeHa JKIOpU), HOMXKHUIBI (6 IIIT.), CTEMJIePhl U CKPENKH K HUM (6 IIT.), aHTHUCTEIUIephl
(6 mTyK), KIesmui kaparaamn (6 mT.), cTUKepHI (5-6 OJI0KOB);

Jlis SKCHepUMEHTaIbHOTO Typa JTOCTaTOYHO PEAKTUBOB W 000OPYIOBaHUS, KOTOPHIMU

YKOMILICKTOBAaHA KaXXaasl IIKOoJIa.
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INEPEYEHD CIIPABOYHbIX MATEPHAJIOB, CPEACTB CBA3U U
3JIEKTPOHHO-BBIYUC/IMTE/IbHOM TEXHUKH, PASPEIIEHHBIX K
HUCIT0JIb30OBAHHUIO BO BPEMA ITPOBEAEHUA OJ/IMMITUA/IbI

[lepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB (TpuiioxeHue 1)
Tabnuia pacTBOPUMOCTH U Pl HAPSHKCHUS METAILIOB (IIPUJIOKEHHUE 2)

NHKeHepHBIN HENPOTPaMMHUPYEMBIN KaIbKYISTOP

29



OBPA3LIbI (IPUMEPBI) 3AIAHUI

Jiis pa3zpaboTku 3amanuii MmyHuiunanpHoro dtana BcOUI mo xumuu [IIMK no xumuu nipeyiaraet

HECKOJIBKO I/I,IICI\/JI OJIMMITMA/IHBIX 3a/1a4, OTHECCHHbLIX K PA3JIMYHBIM TCMAaM.

Heoprauuyeckasi XuMus

H1. B onuMnmamsHplx 3amadax MOXKHO HMCIOJB30BaTh ‘‘OTBIEKawomue” maHHbie. Hampumep,
I[BETa pacTBOpa.

Oxcuo memanna ¢ maccosoui doneti memania 80% pacmeopsemca ¢ 20% ceprnoti kuciome c
obpazosanuem pacmeopa 201y0020 yeema u 6 24% conanou Kuciome ¢ obpazosanuem pacmeopa
3e1eH020 yeema. Ycmanosume cocmag oxkcuoa, vlieeoume opmyny npooyKma 83aumooetcmeus
OKCUOA ¢ CONAHOU KUCIOMOU, ecau uzgecmuo, umo 6 Hem cooepxcumcs 30,8% memanna u 68,3%
xnopa no macce. Hanuwiume ypagnenus coomeemcmeyouux peakyul.

H2. 3amaum Moryr Takke OBITh COCTaBJI€HbI Ha OCHOBE XHUMHUM KOOanbTa, XpoMma, HHUKEIS,
MapraHia.

Hcnonp3oBanmne 3HaHWK O crenu(uueckux CBOMCTBAX OJHOTHUITHBIX COCIWHEHHH, HaIrpuMmep,
pa3auM4HOE OTHOIIIEHHE aM(POTEPHBIX THAPOKCUIOB K B3aUMOIEHCTBHUIO C pAaCTBOPOM aMMHAKa.
Memann(X) pacmeopsiemcs 6 consanou kuciome. Ilpu 3aumooeticmeuu Xa0puoa 3mo20 Memaia ¢
U3ObLIMKOM Wenouu obpazyemcs npo3padHsli pacmeop, a npu 000asleHUU K pAcmEopy dmo20 Hce
Xaopuoa uzbblmka ammuaxa evinaoaem e2eneodpasuviii ocadok. Onpedenume Heu3z8eCmMHbIU
Memann u 3anuuiume ypasHeHus YKa3auHvlX 6 3a0aye peaKyull.

H3. 3anaya MoxeT ObITH IOCTPOECHA HA TOM, YTO MOKET OBITH MOJYY€HO HECKOJIBKO OTBETOB.
Hanpumep, pa3Hble BemiecTBa MOTYT UMETh OJIHY U TY € MOJISIPHYIO Maccy:

B neopeanuueckou kucniome maccosasn oons kuciopooa paeua 65,3%. Hanuwume cmpykmypryro
Gopmyny Kuciomol.

H4. /Ipyro#i BapuaHT pa3BUTHS UAEU — 110 OTHOCUTEIHHON MIOTHOCTH Ta3a Mo BO3AYyXy (BOJOPOAY
WK IPYrOMY JI000MY ra3y) OmnpeneuTh MOJSPHYIO MacCy Ta3a U IPEeIIokKHUTh HECKOJIBKO (hopMmyit
BEIIECTB.

3anuwume xumuyeckue Hopmynbl HECKONbKUX 24308, NIOMHOCMb KOMOPbIX NO  8030VXY

cocmaeniaem 0,966 Onuwume ux OKUCIUMENbHO-80CCMAHOBUMENbHBIE CEOLICMEA.
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HS. B 3aga4yax Ha CTpOECHME BEIIECTBA MOKHO UCIIOJIB30BATh 3HAHUE FEOMETPUH.

3
IInomnocmo 30n10ma cocmasnsiem 19,30 o/cm™. 3on10mo umeem epaneyeHmpupo8anHyo Kyouueckyio
aueuky. CKOIbKO amomo8 3010ma Npuxooumcsi Ha OOHY d1eMeHmapHyilo sadeuxy? Onpeodenume

napamemp 31eMeHmMAapHol AYelKU @ U oyeHume paouyc amoma 3010ma.

! !"FQHI/I‘IQQKQH XUMUA

O1. B 3aganusax Ha B3aWMHOE BIIMSHUE (YHKIMOHAIBHBIX TPYNN IPYr Ha Apyra Mpu CpaBHEHUU
KHCJIOTHBIX WJIM OCHOBHBIX CBOMCTB MOKHO JaTh BEIIECTBA, KOTOPBIE «OIMPOBEpPraroT» oouine
3aKOHOMEPHOCTH.

Kaxoe coeounenue nposeJisiem boee cuibHble OCHO8HbLE C8OUCTNEA?

CHa
HaC CH, N
H2C/ \\CH2
_NH_ HaC N CH, ,
H;C CH,
HaC CH HZC\ /C) CH,
3 3
CHs CH,

Omeem obocHytime.

0O2. B oniuMInuaiHbIX 3a/1ayax akKTUBHO MCIHOJIb3YETCsl BIMSHUE PACTBOPUTENS HA MPOILYKT PEaKIHH.
3anuwume ypasnenus Xumuueckux peaxkyuti, onpeoeiume 3auu@dposannvie eeujecmea, yKalcume
VC08USL NPOMEKAHUS PeaAKYUL.

X

1 moms Hy, N1 Cl
CaCy —» X, —> X5 —"X3—"C2H602

X2
03. 3a1aul1, B KOTOPBIX OKHCIIAIOT WM BOCCTAHABIMBAIOT OPraHUYECKHE BENIECTBA.

Onpedenume 3auiugposannvie eujecmaa, 3anuuiume cOOmMeemcmsyouue ypasHeHus peakyuii:
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1 mome H,, Ni
CaCy — X; ——> Xp—> CHgOy — > CgHjo0y

N

CO,
I[aHHaE[ 3aa4a IMOCTpPOCHA HAa OKUCJICHUHN AJIKCHA B PA3HBLIX YCJIOBUSIX. Ee MmoxxHO BUIOU3MCHUTD,
no0OaBUB OKHCIeHHE aretwieHa. [lpu paspaboTke MOMOOHBIX 3aJaHUi cieayeT oOpamarh
BHHUMaHHE Ha Cpey, B KOTOPOH MPOUCXONT MpeBpalieHue. Tak HITPOCOSTMHEHHS B KUCIIOHN cpejie
MPEBpAINAIOTCS B COJM AaMHUHOB, B pE3YJIbTaTe OKHCICHHS QJIbJCTHAOB B MICIOYHOU cpene
IIOJIY4aIOTCsl COJIM KapOOHOBBIX KUCIIOT U T.1.
O4. Bo3MOXHO HCIOJB30BaHUE 33734, B KOTOPHIX BapbHPOBAaHUE COOTHOIICHUS KOJNYECTB

pearupyromux BEICCTB, IPUBOJUT K PAa3HBIM PE3YyJIbTaTaM.

IIpooyxmul ceopanus 1,000 2 opeanuueckoeo coedunenus X 6 uzdovime KUCI10pooa nponycmuiu
yepes 700mn 0,050M pacmeopa Ba(OH), Macca cknsanku ¢ pacmeopom Ba(OH), ysenuuunace na
3,822 2, npu smom obpaszosanoce 1,387 2 ocaoka. Onpedenume cocmag eeuecmsea X, uzoopazume
mpu e2o uzomepa, eciu U38eCmHo, 4mo NIOMHOCMb NAPO8 IMO20 Beecmaa no 8030VXy

cocmaensiem 3,834.

Puzuyeckas XUMHs

®1. ITpu pa3paboTKe 3aJaHUI C MCIOJb30BaHUEM YHEPreTHYecKux d(H(PEeKToB peakiuu A0HKHOE
BHHUMaHHE CJIEyeT YIEeNIATh UCTIOIh30BaHMUIO 3aK0Ha ['ecca v ciieIcTBHIA U3 HETO.

Paccuumatime snepeuto cesazu C—H 6 CHa, ucnonwnsys credyrowue mepmoxumuueckue ypasHeHus:

C(gpaqbum) + 2H2(3) = CH4(Z) + 74,9 xllic (1)
C(am,) = C(gpa(pum) + 715,0 K/[oic (2)
2H(um) = Hag + 433,5 1/l 3)

Jnst pemieHus 3THX 3ajaa4 TpeOyeTcss BJaleTh MOHATHSIMH CTaHJApTHas TEIUIOTa OOpa3oBaHHS
BEIIIECTBA, SHEPTHs CBSI3H, TEII0Ta (ha30Boro nepexosa (KUIMeHus!, KOHICHCAIIMH, BO3TOHKH U T.]1.).
D2. Tennomvl 006pA308aHUS OP2AHUYECKUX 8EUIECE 8 PA3HBIX ACPEe2AMHbBIX COCMOSHUAX MONCHO
00CMamo4HO MOYHO OYEHUBAMb NPU NOMOWU CLEOVIOUec0 Memood: YHUmvbl8aemcs 6Kua0 Kancoou
@yHukyuonanvrou epynnel. Paccuumatime meniomy obpazosanusi MemMuinponaua, eciu U3gechHul
exnaovr CH (9.2 kl{orc/monw), CH3 (48.5 kl[ic/monv).

®3. Jlng 3agay Ha XUMHYECKOE DPABHOBECHE CIICAYCT aKTHBHO HCIIOJB30BaTh MpUHIMI Jle
[Tarense.

K paszbasnennomy pacmeopy xnopuoa swcenesa (I11) oobasunu pacmeop pooanuoa ammonusi 0o
0bpazosanusi KpacHo-opaHdicesoeo pacmeopa. Illonyuennviii pacmeop pazdenunu HA mpu

npobupku. Ilepsyro ocmasunu 6 xauecmee «ceuoemens». Bo emopyio dobasunu xaopuoa sxcenesa.
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B mpemvio 0obasuiu pmopud ammonus. Hanuwume ypasuenus peakyuti, onuwiume Habarooaemvie
sA6/IeHUsL 60 8MOPOU U 68 mpemvell npodoupke u oatime um 000CHOB8aAHUE, UCNOL3YS NpuHyun Jle

Hlamenve.

@4. ]lns OGonee riayOOKOrO TOHMMAHUS INKOJBbHHUKAMU DPAaBHOBECHBIX IPOIIECCOB HEOOXOAUMO
BCTaBJISATh B KOMIUIEKT 3aJla4ui, BKJIIOYAIOIIKE UCIIOJIb30BAHNE WIIM PacyeT KOHCTAHT PaBHOBECHSL.

Koncmanma usomepuzayuu nekomopozo éewecmea A <~ B pasna 0,8. Cmewanu 5 e sewyecmsa
A u 10 2 e2o usomepa B. Bviuuciume maccogyio dono usomepa B 6 nonyuennoii cmecu. 3asucum nu

pesyibmam ont Koauvecmea usomepos 6 UCXo0HoU cmecu?

®S. B cuny Toro, 4ro Juid pacuyera KHHETHYECKMX MapaMeTpoB TpeOyeTcsl CIIOKHBIN
MaTeMaTHUYeCKUi ammapar, 3aJaud 10 KHHETUKE JOJDKHBI OBITh JIOCTaTOYHO TIPOCTHIMH U
JOCTYIHBIMU NSl OosibIIMHCTBA ydamuxcd. [Ipu sTom paboTa ¢ SKCIIOHEHTaMM JOJDKHA MPOYHO
BXOJIUTh B apCEHAJ YUaCTHUKOB OJIMMITHAJIbI IO XUMUU.

OHepeust akmusayuu Hekomopou peakyuu ¢ omcymcmeue kamanuzamopa pasta 80 k/[iclmons, a 6
NPUCYMCMEUU KAMAaiu3amopa SHep2usi akmusayuu ymenvuiaemcs 00 3uavenus 53 k/{oc/monv. Bo

CKOJIbKO pas3 eo3pacmaent CKopocmb pedaxkyuu 6 npucymcmeuu xamajiausamopa, eciu peaxkyust

npomexaem npu 20°C?

DKCIEPUMEHT

J1. 3agaHue Ha TPUTOTOBJICHUE PACTBOPOB 3aIaHHOM KOHIICHTPAIUH.

Ipueomosvme 50 ma 1M pacmeopa consnou kuciomul ucxoos uz 20% pacmeopa HCI
(nromnocmoro 1,1 2/mn). Onuwume noopobro ece Bawu oeticmeaust.

MoXHO AaBaTh 3aJa4d HA MPUTOTOBJICHHE PACTBOPOB (M3 KPUCTAIOTHIpaTa W BOJBI, U3 JBYX
pacTBOpOB BEILECTB, MPOAYKTAMH KOTOPBIH SBISIOTCS. a) OJHO PACTBOPEHHOE BEIIECTBO U
pacTBopuTeNb, 0) OJHO PACTBOPEHHOE BELIECTBO, PACTBOPUTEIh M Ta3, B) OJHO PAaCTBOPEHHOE

BCIICCTBO, pAaCTBOPHUTECIIb U OCAIOK U T.,Z[.).
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3AJJAHUA JJI15 7-8 KIIACCOB

Hns oOygaromuxcst 5-7 Ki1accoB MpeACTaBIAETCS MHTEPECHBIM pa3paboTKa 3agaHuil Ha
MIPUTOTOBJICHUE PACTBOPOB 3aJaHHOW KOHIICHTPAIIMH, €CIM BMECTO BECOB W MEPHBIX IWJIMHIPOB
WK KOJIO TIPEUIOKUTH UM BOCIIOJIB30BaThCs KYXOHHOM MOCYI0# (YaifHas, CTOJI0Bas JIOXKKH, CTaKaH
MU T.J.), COOOUIMB MIKOJbHUKAM IPUMEPHBIA 00BEM IMOCYAbl WM MAacCy IMOMEIICHHBIX B HeEe
MpoIyKTOB. [ TaBHOE, YTOOBI BCE MCIOJIH30BAHHBIC B TAKUX MPAKTUKO-OPHEHTUPOBAHHBIX 33Jla4ax
guclia ObUTH pPEANbHBIMHU, a HE B3STBIMU «C TIOTOJIKA», TIOCKOJBKY B 3TOM BO3pPACTe IIKOJLHUKH
OOBIYHO HAJIOJITO 3aIIOMUHAIOT TAKUE BEIIIH.

ITockonbKy ¢ «3ajadyamMy Ha MPOICHTH» IIKOJBHUKH 3HAKOMSTCS B Kypce MaTeMaTHKH
ropaszio paHblile, YeM C XUMHUEH, HeOOXOJUMO aKTHBHO MpelaraTh MIKOJbHUKAM HCIOJIb30BATh
9TH 3HAHUS JIJIS PeIICHUS MPUKIIAIHBIX XUMHUYECKHUX 3a7a4.

1. B obwviunom ammocghepnom 6030yxe, KOMOPOM Mbl ObLUUM, COOEPHCAHUE VeIEKUCI020 2a3d
cocmasnsiem 0,04 o6vemnvix npoyenma. Quenume oovem yenekucio2o 2aza (6 1), cooeprcawutics 6
nomewjenuu, 8 KOMOPOM Npogooumcsi oaumnuada (napamempvl nomewenus szadaiime camu).
Buiuuciume ob6wvem 6030yxa, 8 komopom cooepxcumcst 100 mn yenekucnoco easa.

2. Omxpwimue 6pon3wl (Cniasvt Meou ¢ 01060M) CblepAllo OZPOMHYIO POTb 8 OCBOEHUU MEMAILI08 U
03HAMEHOB8AJI0 cOOOU Yenylo INoXy uenoseyeckou ucmopuu. /s yayuueHus pasiuyHslx Quuieckux
Xapakmepucmuxk K Meou u 0108y nopotl 000aensaom u opyaue Memaiivl, HO CHIA8 NO- NPEHCHEMY
Haszwvleaiom opouzou. Hanpumep, ceunyosas oponza cooepacum 25 macc. % ceunya u 6ceco 5 %
onosa. Buviuucnume maccer ceumya, onosa u meou, Komopwvie mpedyemcsa 3azpy3umv 8
NIasUILHYIO neddb OJisl NOJLYYeHUs 3 MOHH C8UHYOBOU OPOH3bI.

Moryrt ObITh pa3paboTaHbl 33Ja41 HAa IPUTOTOBJICHUE PACTBOPOB, UCIIOIB3YIOIINXCS B OBITY,
Tak U pacTBOPOB, MPOM3BOJAMMBIX B IPOMBIIUJICHHBIX MacliTabax, Ha pacueT CcOCTaBa Ta30BbIX
cMecei, TBepJbIX PacTBOPOB, CAMbIMU SIPKUMH IpPHUMEpPaMH KOTOPBIX SBISIOTCS METAJUIMYECKUe
CILIaBBI.

YuuThIBas, 4TO XMMHUIO HaYMHAIOT M3ydaTh B 8 Kiacce, MaTepual Juisd 3a7ad MOXKET ObITh

B3ST U3 Kypca €CTeCTBO3HAHUSL.
3. Oonum u3 pacnpocmpameHHviX HAPOOHLIX MemOoO08 JleUeHUs: GUPYCHBIX U OAaKmepuaibHuLX
uHgexyutl s6131emcs Noa0CKanue 20pia COAeHOU 8000l, 8 KOMOpYio 000asieHa NUMbesds cood.
Ilepeuucnume xumuyeckue 3nemeHmsl, cooepicaujuecs ¢ maxKom pacmeope, eciu Bam uzsecmmoi
XUMudeckue HA38aHUs NOBAPEHHOU COMU U NUMbEBOU COo0bl. Amombl KaKux 31eMeHmo8
cooepaicamcst 8 B0OHOM pAcmeope NO8APeHHOU coau?

3amaHusl OpUEHTUPOBAHBI HA 3HAHWE TPUBHAILHOW HOMEHKIIATYPhI, YMEHUE 3alHUCHIBATh
XUMHUYeCKre (OPMYITBI IO Ha3BaHUIO. 3aja4i MOKHO JIOTIOJTHUTH pacieTaMy MacCOBBIX JOJeH

COJBI U COJIU, 0o pacucTomMm HCO6XOI{I/IMOFO KOJIMYCCTBA KOMIIOHCHTOB JJIsI ITPUTOTOBJICHUSA
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(duKcHpoBaHHOTO 00BEMa pacTBOpa (€CIM U3BECTHBI MACCOBBIC JI0JIN).

4. @namanockuti apucmoxpam An Bbanmucm Ban [envmonm 6 XVIl| eexe nposen nepeoe
uccnedoganue mexanusma pocma pacmenutl. OH 836eCUnl CYXYIO 3eMI0, 3ACbINAN ee 8 20pULOK U
nocaoun 8 He2o O0epeso. B meueHue HeCKOIbKUX lem OH NOAUBAN 0epeso, d 3amem CHO8A 838eCl
0epeso U CYXyIo 3eMIt0 U 0OHAPYHCUTL, YUMo 8ec depesa yeenuuuncs Ha (4 ke. Bec nousvl npu smom
ymenvuuncs npumepro na 100 o. Dxcnepumenm Ban I'enomonma ne ocmagun Hu 'y K020 COMHEHUS.
8 MoM, umo buomacca 8 OCHOBHOM 00pA3YeMcs He U3 KOMHOHEHMO8 NOUBbl, d U3 OpYeUX euecms.
Haszosume 06a sewecmea, yceoenue komopvix obecneyuno oepegy Habop OCHOBHOU YaACMU MACCHL.
Tlouemy ymenvuuIacs Macca nouswt?

5. BonvbuuHcmeo OKpys#Canwux HAC Memaniudeckux u30enull U3e0moeieHbl He U3 YUCMbIX
Memannos, a ux cniagos. llpuseoume npumepvl Hazéanuii uzgecmuvix Bawm 5 memannoe u 3
MEMANIU4ecKux cnideos.

6. M3 nepeuucnennoco cnucka (nraenenue, 2openue, UcCnapeHue, 60320HKA, 2cHUEHUE,
Kpucmaniuzayusi, opodceHue u m.n.) @vloepume NPOYeccobl, KOMOpbvle AGISIOMCSI XUMUYECKUMU
(m.e. conpososicoaromes xumuueckum npeepaujeHuem 0OHUX geujecms 8 opyaue).

7. Umeemcs cnucok 2azos. YeaeKUcavlil 2as; KUciopoo; azom, 6000poo; apeoH. Hanuuue xaxoeo
U3 HUX 8 BbIOLIXAEMOM 6030yXe YCMAHABGIUBAION, KO20d OYIOM uepe3 mpyOouKy 6 U38eCmKOBYI0

800y? A Kakoeo u3 amux 2azo8 6 avlobixaemom Bamu 6030yxe meHvuie 6ce2o?

Te sxe cambie BOMPOCHI MOTYT OBITh 3amM(poBaHbl B BHAE pa3IMYHBIX pedycoB, mIapaj,
TOJIOBOJIOMOK, KPOCCBOPJIOB U T.[., @ MOT'YT OBbITh BbIIaHbI B BUJIC TECTOB.

8. Oonum u3 nepevix MemanIu4ecKux Cniagos, KOmopble 4el08eK Haual UCHOb308AMb 8 2IY00KOU
OpesHoCmu, A6JISLemcs.

A) ecmanw;, B) 6ponsa; B) owpamomunuil; I') uyeyn, J]) nobeoum.

9. Coedunenue yenepooa, uepaioujee OCHOBHYIO POJlb 8 €20 NPUPOOHOM Kpyeogopome. A) yeapmwiil
eas; B) caosrca; B) negpmo,; I') meman; []) yenexucaviii 2as.

10. Menvuatiwmas yvacmuya éewecmsa, A6IAOUWAAC HOCUMELEM €20 XUMUYECKUX C8OUCMS,
HA3b16AEMCSL.

A) kpynunka; B) kpucmannux; B) amom; I') monexyna; /) uon.

11. Kakas 600a u3 cnucka cooepaicum menvuie ce2o npumeceri?

A) 6ooonposoonas; b) poonuxosas; B) doaxcoesas; I') konoodesnas; /) munepaivras.

12. U3 nepeuuciennbix XuMuieckux u Pu3uKo-XumMuieckux npoyeccos svloepume maxot, s
nPoBeOeHUst KOMOPO2O He Mpedyemcst 6biCOKASL MeMNepamypa.

A) obarcue; B) npoxanusanue; B) opoowcenue; I') cnexanue, []) cniaenenue.
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13. Vkaowcume npocmoe sewecmeo, komopoe He sigasemcs memaiiom: A) onoeo; b) pocgpop; B)
pmymo,; 1) macnuil; /]) meoo.

14. «Pazboupas» monekyny 600bl HA 4acmu, Mbl MOYHO He HALlOeM 8HYMpPU Hee HU 0OHOU U3
CeOVIOWUX Yacmuy:

A) amowmwi; B) snekmponwi; B) nosumponsi; I') netimponvi; /[) npomoneoi.

15. Cpedu nepeuucnennvix memaniuyeckux Mamepuaios, UCHONb3YeMbIX Ol U320MOBIEHUS
NPU308bIX MeOanel, HCemoHO8 U MOHEMHbBIX 3HAKO8, CNIABOM S8/11emcs

A) 3onomo; b) cepebpo; B) 6ponsa; I') nuxenn, /) amomunuil.

16. Kaxas uz nepeuucnennvix onepayuil He UCHOIb3Yemcs 8 XUMUyecKkou 1abopamopuu 0is
pasoenenus u OYUCmKuY geujecms?

A) nepexpucmannuzayus, b) nepeoxnasxicoenue;

B) nepezonka; I') 6oszonka.

17. B kaxotl uz nepeducieHHbixX HCUOKoCmell CMOYEHHAS IAKMYcosas bymaza He 6yoem
OKpAUUBamuCsl 8 KpacHwl yeem?

A) numonnsiii cox; b) sbnounviii cox; B) moprosusiii cox; I) ykcycnas sccenyus,

/1) xnebnuwlil keac.

18. Hexomopwim xumuueckum 21emMeHmam ux nepeoompbleamen Oaiu UMeHa 8 4ecms Ha38aHull
ceoux cocyoapcme (Ha poOHOM Ul TAMUHCKOM s3biKke). Bece nepeuucnennvie snemenmeol Ha36anvl 6
yecmsb e8poneLiCKUx Cmpam, Kpome

A) nononus,; b) eepmanus; B) pymenus; I') nannaous, /1) ppanyus.

19. Jlvimnolti (yepHolil) nopox Ovil uzobOpemen KUMAUCKUMU MOHaxamu u aixumuxamu 8 IX sexe
H.2., 3amem pacnpocmpanuicsa no bauscnemy Bocmoky u monvko uepes HecKONbKO 6eK08 NONdil 8
Eepony. B eco cocmag 6xooum unoutickas cenumpa, KOmopasi s6J15emcs Kaauesou covio

A) cepnoii kucnomwi; b) cepnucmoti kuciomol, B) yeonvnou kuciomst, 1) azomuoti kuciomol,

) azomucmoti kuciomei.

20. Munepan nupum, umerowuii Kpacugwvlli 30JJI0MUCTO-JCENMbLU Yeem, 0d1aoaem 3amedameibHblm
ceoticmeom npu yoape 8vicekams UCKpbl. Kakue npodykmul nonyyaiomes npu obicuce nupuma Ha
8030yxe?

A) oxcuo acenesa(ll) u cepnucmoiti 2az; b) oxcuo ocenesza(lll) u cepa; B) oxcuo scenesa(lll) u
ceprucmoltl 2as; I) oxcuo ocenesa(ll) u cepmwiii aneuopuo; /i) oxcuo owcenesa(lll) u cepuoiii
aHeuopuo.

21. Cambim pacnpocmpareHHbIM MEMAIoM 8 3eMHOLL Kope A8/iemcs antomMunuil. B cocmase xkakot
20PHOU NOPOObL COOEPIHCAHUE ATIOMUHUSL MAKCUMATLHO?

A) epanum; b) enuna; B) 6asanvm, I) necox; /) keapyum.
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22. 3anonnume nycmole KiemxKu pyCCKUMU HA36AHUAMU NO cOPUIOHMATIU Cﬂe()yfou;ux INIeMEHMOB.

Ag, Br, Fe, H, I, O, Sn.

MoXHO Takke NPEAJOXKHUTh 3aJlaHus Ha 3HAHWE TMPABWI TEXHUKH Oe30macHOCTH pPabOThI C
BEIIECTBAMU

23. Hauae osudicenue ¢ epxmell 1e8oll KIemKU U nepedsueasicy no 20pU30Hmal (81e60 Uiy npaso)
UNU 8EPMUKANIU (88EPX UL 8HU3), NPOIOUMeE 8Ce KNeMKU MaKum 00pazom, ymoodwl u3 6yKea,
NPUBEOEHHBIX 8 KILeMKAX, NOLYYULIOCH NPABUNO NO MEPAM NPEOOCHOPONCHOCMU NPU 00PAUeHUU C
XUMUYECKUMU PeaKMUBAMU.

Kaowcoas knemra modrcem ucnonv3o8amucsi moabKo 0OUH pas.
X\ U P E\AK\II|P|O|b|O|V|C

U ME U U|\T|\A|3|b|A|B|K
Y|E|C|K|B|bl|\H|E |J|T|b | H|A

(o]

24. Pewuume KpOCC80pd, 3ANOJHAA €20 PYCCKUMU HA36AHUAMU XUMUYECKUX IT1EMEHMOB. Knrouesvim

CJ1060OM A6J14emcs qbaszuﬂ 6EJ/IUKO20 PYCCKO2O YHEeHOCO, 00H020 U3 cozoameriel AMOMHO-

MONEKYAAPHO20 VUEeHUA.
1)C, 2) 0, 3)Al, 4)N, 5)Zn, 6)1, 7) P, 8) H, 9) Pb.
2
3 8
1 4 5 70 ]
6 9
=
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25. Hycmbze KJlenkKu, oKkpyoaicarouue cumeot Kaxicoo2o aiemenma, 3anojiHume 6yK661MM makx, umoowl

npu YMeHuU Ux no Yacoeol cmpeike Noay4unIoCh pycckoe Ha3eanue 3mo2o snemenma. Buibupaiime
nepeyio KiemKy HA36aHusi Makum o00pazom, umobvl 8 yeHmpe Kpocceopoa 60Kpye 3Haxka 7?

NnoOJIy4ujloCb HdA36AHUE 00HO20 U3 CAMbBIX meepdblx memalnoes,
memasrypeuu 07151 U320MOGNEHUS Hepotcaserouux cmaneu.
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CIIMCOK JIMTEPATYPbI, UHTEPHET-PECYPCOB U AIPYI'UX UCTOYHHUKOB
JIJ11 UCIT0JIb3OBAHUA ITPU COCTABJIEHUM 3AJJAHUI
MYHULUIIAJIBHOI'O 3TAIIA

1. UYypanos C.C., [lempsnoBuu B.M. Xumuueckue onuMmmnuaisl MIKOJbHUKOB. — M.: 3HaHue,
1979.

2. bensix 3./1. [IpoBogum xumudeckyto onumnuany. — [lepmb: Kuawxkasiii mup, 2001.

3. Jlynun B., TionekoB U., Apxanrensckas O. Xumus. Beepoccuiickue onmumnuast. Beimyck 1.
(ITste komen) / Iox pen. akan. Jlynuna B. B. — I[Ipocsemenune Mocksa, 2010.

4. Jlynun B., TronekoB U., Apxanrensckas O. Xumus. Bcepoccuiickue onumnuaabl. Beimyck 2.
(Ilsatp xonen) / Ilox pen. akazn. JIlynuna B. B. — Ipocsemenne Mocksa, 2012.

5. 3amauu Bcepoccuiickoil oauMmuanbl MKOJIBHUKOB To xumuu/ I[lox oOmieit pemaxiumeit
akagemuka PAH, npodeccopa B.B.Jlynuna / O. Apxanrensckas, W. TronbkoB, A. )KupoB u ap. —
Ox3amen Mocksa, 2003.

6. BcerymurenpHBIE 3K3aMEHBI W OJIUMITHAIBI 10 XUMHUHU: OTMBIT MOCKOBCKOTO YHHBEPCHUTETA.
VYyebnoe mocodue / H. Ky3emenxko, B. Tepenun, O. PexoBa u np. — M3mparensctBoO MOCKOBCKOTO
VYHuusepcurera Mocksa, 2011.

7. Xwumwus: GopMysbl ycriexa Ha BCTYNMUTENBHBIX dK3aMeHaX. YueOnoe uznanue / H. Ky3pMmeHko,
B. Tepenun, O. PoixoBa u 1p. — Hayka Mocksa, 2006.

8. "Xumwus B mKoJie" - HAy9HO-METOJUYECCKUHN KypHaI

9. DOuuukinoneausa mid AeTel, ABanTtat+, Xumus, T.17, M: «ABanTta+y», 2003.

10. O6mas xummus. Ilox penmakiueit mpodeccopa C.dD.J[ynaeBa. M3zmanue 2 wucmpasieHHOE /
I'. IL. Kmypxko, E. ®@. Kazakosa, B. H. Ky3nenos u ap. — W3narenbckuii neHtp Akagemusi Mocksa,
2012

11. IIpaktuxky™m mo o6meit xumun: Y4ae0. mocodue s cTyneHToB By3oB / [lox pen. C.®D. JlyHnaesa.
- Vuebuumk. — 4-e wu3a., mepepadb. m jgom. — (Kiaccuueckuil yHHBEPCHUTETCKUN Y4eOHHMK) /
H. JI. A6pamsiuea, JI. M. AsueBa, O. B. Apxanrensckas u ap. — M3a-so MI'Y Mockaa, 2005

12. Xwumus. 11 kinacc. [IpodunbHblil ypoBeHb. YUeOHUK A1 00111€00pa30BaTeNbHbIX YUPEKACHUMN /
B. Epemun, H. Ky3smenxko, B. Jlynun u np. — JIpoda Mocksa, 2013

13. Xwumus. 10 xiacc. [IpodunbHblil ypoBeHb. Y 4eOHUK i 00111€00pa30BaTENIbHBIX YUPEKICHHIH /
B. Epemun, H. Ky3pmenko, B. Tepenun u np. — /Ipoda Mocksa, 2013

14, Xumwuueckas sHIuKIoneaus B 5 T. — M: «CoBeTckas sHUMKIonequs», 1988—-1998.

15. Jleencon M. Kak u modeMy MNPOUCXOAAT XUMHUYECKUE PEAKIUU. DIEMEHTHl XUMHUYECKOU
TepMoauHamMuKu U kuHeTuku. — MJI Uurennext Mocksa, 2010.

16. Kpectunun A.H. 3agaun no xumuu. Her Huuero mpoie. 8—11 xinacc. M.: I'enxkep, 1998, 92 c.
17. uxepcon P., I'peii I'., Xeiit J[>k. OCHOBHBIE 3aKOHBI XUMHH, B 2 T. MockBa: «Mupy, 1982.

18. Xayctkpodt K., Koncre6n 3. CoBpemenHnslii kypc oOmel xumuu. B 2-x tomax. Ilep. ¢ anri.—
M.: Mup, 2002.
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19. ®pumanti M. Xumus B aericteun. M.: Mup, 1991. Y. 1,2

20. IToramoB B.M., Tatapunuuk C.H. «Oprannyeckas xumus», M.: «Xumus», 1989

21. Opranundeckas xumus / mon pen. H.A. TrokaBkuHO# B ABYX ToMax, M.: «Jpoda», 2008

22. Ky3bmenko H.E., Epemun B.B., Ilonkos B.A. Hauana xumuu A5 MoCTynarouux B By3sl 16-¢
u3]., TONOJHEHHOE U nepepaboranHoe M. : Jlaboparopus 3HaHuii, 2016

23. MI'Y - mikone. BapuaHThl 5K3aMEHAIIMOHHBIX M OJIMMIHUAIHBIX 3aqaHuid mo xumun: 2015/Tox
penakuuein npo¢. H. E.Ky3spmenko. M.: Xumunueckuii ¢-t MI'Y, 2015 (exxeronHoe u3gaHue, CM.
IIpEIbIAYILINE TO/IbI)

24. Epemun B. B. Teoperndeckas u MaTeMaTH4YecKass XWMHUS JUIS INKOJBHUKOB. M3m. 2-e,
nonosHennoe. M.: MITHMO, 2014

25. Epemuna E. A., PeokoBa O. H. Xumusa: CrnpaBoYHHK MIKOJBHHKA. YdeOHOe mocobue. M.:
N3natensctBo MockoBckoro ynusepcutera. 2014

26. Jlucunpra A.3., 3eiidman A.A. OdeHb HECTaHJAPTHBIC 3aJa4u 1Mo xXumud. [lojg pen.
npodeccopa B.B. Epémuna. M.: MIJHMO, 2015

27. Bompocel u 3amaun 1o oOmied u Heopranmdeckor xumuu / C. ®@. Jlynaes, I'. I1. XKmypko,

E.T. KabanoBa u ap. — Kuwxknsiii tom "YHausepcurer" Mocksa, 2016

MHTEPHET-PECYPCBI:

1. ApxuB 3ama4 W pemieHuid PernoHanpbHOrO M 3aKIIOYUTENBLHOrO »Tana Bcepoccuiickoit
omumnuanasl  Ha  [loprame  Bcepoccuiickold — oJMMIUanbl  IIKOJbHUKOB.  XHUMHUSA  —

http://www.rosolymp.ru/index.php?option=com participant&action=task&ltemid=6789

2. DNEeKTPOHHBIN MPAKTHUKyM sl MOJATOTOBKM K ojummnuagaMm (aBtopel EmenbsHoB B.A.,

Wneunr M.A., KoBanenko K.A.) — http://www.niic.nsc.ru/education/problem-book/

3. Paznen «IIxonpHEBIE OJIMMIINAJIBI o XUMHUN» noprajia “ChemNet” —

http://www.chem.msu.ru/rus/olimp/

4. DNeKTpOHHas o6ubnunorTeka y4eOHBIX MaTepuaioB 1o XHUMHUHU noprasa

“ChemNet”http://www.chem.msu.ru/rus/elibrary/

5. ApxuB 3aja4 Ha opraie «OJIMMITHABI I IIKOJLHUKOBY — https://olimpiada.ru/

6. Metognueckuit cauT BCEPOCCUNCKOHN OJIMMIIAAbI IIKOJIbHUKOB

http://www.olymp.apkpro.ru/

7. Ceuranpko W.B., Kucun B.B., UypanoB C.C. CraHpgapTHble aaTrOpUTMbl DPELICHUS
HECTaHJAPTHBIX XUMHUECKUX 3ajad: YuyeOHoe mocobue Juid TMOATOTOBKUM K OJMMIIHA/aM
IIKOJIBHUKOB TI0 XuMuu. M., Xumudeckuii pakynpter MI'Y um. M. B. JlomoHocoBa; M., Beicmimii
xumuyeckut  komtemx  PAH; M., WM3parenscTBO  (U3MKO-MaTeMaTUYECKOM  JIUTEPaTypbl
(DU3SMATIINT). 2012 (http://www.chem.msu.su/rus/school/svitanko-2012/fulltext.pdf)
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IIpunoxenue 1

Iepuoguyeckas cucrema 3jeMmenToB /.M. MenneneeBa

1 2 3 4 15 [ 6 [ 7 [ 8 [ 9 [10 [ 11 [ 12 ] 13 | 14 [ 15 [ 16 | 17 | 18
1 2
1| H He
1,008 4,003
3 4 5 6 7 8 9 10
2| Li Be B C N 0] F Ne
6,941 | 9,012 10,811(12,011|14,007(15,999/18,998/20,180
11 12 13 14 15 16 17 18
3| Na Mg Al Si P S Cl Ar
22,990(24,305 26,982|28,086(30,974/32,066|35,453|39,948
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
4 K Ca Sc Ti \ Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39,098/40,078|44,956 47,867|50,942|51,996|54,938|55,845|58,933|58,693(63,546| 65,39 |69,723| 72,61 |74,922| 78,96 |79,904| 83,80
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
5 Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe
85,468 87,62 |88,906 91,224(92,906| 95,94 |98,906(101,07(102,91|106,42|107,87|112,41|114,82|118,71|121,75|127,60|126,91|131,29
55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
6| Cs Ba La | * | Hf Ta wW Re Os Ir Pt Au Hg TI Pb Bi Po At Rn
132,91|137,33|138,91 178,49(180,95/183,84/186,21|190,23|192,22|195,08{196,97|200,59|204,38| 207,2 [208,98| [209] | [210] | [222]
87 88 89 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 | 112 | 113 | 114 | 115 | 116 | 117 | 118
7| Fr Ra Ac |**| Rf Db Sg Bh Hs Mt Ds Rg Cn | Uut Fl Uup | Lv | Uus | Uuo
[223] | [226] | [227] [265] | [268] | [271] | [270] | [277] | [276] | [281] | [280] | [285] | [284] | [289] | [288] | [293] | [294] | [294]
*| 58 59 60 61 62 63 64 65 66 67 68 69 70 71
Ce Pr Nd Pm | Sm Eu Gd Tb Dy Ho Er ™Tm | Yb Lu
140,12|140,91|144,24| [145] [150,36|151,96|157,25|158,93|162,50(164,93|167,26|168,93|173,04|174,97
** 90 91 92 93 94 95 96 97 98 99 100 | 101 | 102 | 103
Th Pa U Np Pu Am | Cm Bk Cf Es Fm Md No Lr
232,04(231,04(238,03| [237] | [242] | [243] | [247] | [247] | [251] | [252] | [257] | [258] | [259] | [262]




IIpunoxenue 2

DJIEKTPOXMMUYECKUIA PAJ HATIPSDKEHUI METAJIJIOB
Li, Rb, K, Cs, Ba, Sr, Ca, Na, Mg, Be, Al, Mn, Zn, Cr, Fe, Cd, Co, Ni, Pb, (H), Bi, Cu, Hg, Ag, Pd, Pt, Au

PACTBOPUMOCTH COJIEH, KUCJIOT 1 OCHOBAHUI B BOJIE

Kamﬁ':{“"“ OH | NOs | F | ¢ | B | I | s* |S0s% | S0 | COs% | Si0s% | PO | CHsCOO™
H* p p P P P P P P P H P P
NH," P p p P P P P P P P — P P
K* P P P P P P P P P P P P P
Na’ P P P P P P P P P P P P P
Ag’ _ P P H H H H H M H _ H M
Ba* P P M P P P P H H H H H P
ca* M P H P P P M H M H H H P
Mg H P M P P P M H P H H H P
zZn** H P M P P P H H p H _ H p
Ccu®’ H p p P P _ H H P _ _ H P
Co?" H P H P P P H H P H _ H P
Hg** - P - P M H H - P — — H P
Pb?* H P H M M H H H H H H H P
Fe* H P M P P P H H P H H H P
Fe®* H P H P P _ _ - P _ _ H P
AP H P M P P P _ - P _ _ H M
cr* H P M P P P _ - P _ _ H P
Sn** H P H P P M H _ P _ _ H P
Mn®* | H P H P P H H H P H H H P

P - pactBopumo M - manopactsopumo (< 0,1 M)  H - mepactsopumo (< 10 M)  — He ocax/aeTcsi U3 BOJIHOIO PacTBOpa




