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IIpeauciaosue

JlanHoe MeTonuMuyeckoe rmocobue ObUIo  pa3paboTaHO MYHULUNATBHBIMU
ThroTOpaMu KpacHoapckoro kpasi, KOTOpBIE SBIISIFOTCS BEAYILIMMH CIEHHATMCTAMU
B CBOMX MYHHUIMIAIUTETaX. BOJBIIMHCTBO THIOTOPOB BXOJST B COCTaB MPEAMETHBIX
komuccui o OI'D u EI'D.

[IpencraBiennble B COOpHHKE pabOThl B TMOJHOHM MeEpEe COOTBETCTBYIOT
00s3aTeIbHOMY MUHUMYMY COJIEPKAHUS 110 XUMUU B CPEAHEH 1IKOJIE, 0XBATHIBAIOT BECh
porpaMmHbIii  matepuann 9-ro u 11-ro KigaccoB M MOJHOCTBIO COOTBETCTBYIOT
dbenepanbHOl paboueli mporpaMmmMe OCHOBHOT'O OOIIEero 00pa3oBaHus, a TAKKe CPEIHETO
ob1ero oOpa3oBaHus, Kak Ha 0a30BOM ypOBHE, TaK U Ha MPO(UILHOM YPOBHE.

Crpykrypa mocobusi cpopMupoBaHa Ha OCHOBE CHCTEMHOrO MOJXOAa K
U3YUYECHUIO XUMUHU.

OcHOBHas 1elb JAaHHOTO METOJMYECKOr0 NOCOOMsS — TMOMOYb YUMTEIO
OpraHM30BaTh OJHOBPEMEHHYIO NEATEIbHOCTh BCEX YyYallMXcs Kjacca U 00ecreduTh
YCJIOBHS JJIsl CAMOCTOSITEIbHOM paboThl Kaxkoro. biiarogapst 60b1oMy pa3Hoo0pas3uto
3aJlaHul, BKJIIOUEHHBIX B COOpPHHUK, €r0 MOXHO HCIOJb30BaTh [JIsl OpraHU3aluu
CaMOCTOSITEJIbHOM paOOThl YUAIIUXCS JOMA, HAa YPOKAX Pa3HbIX TUIIOB.

JlanHoe mocoOue MO3BOJISIET peanu3oBaTh AUQPGEPEHIUPOBAHHBIA MOIXO0J K
00y4YeHHUIO U JTa€T BO3MOXHOCTh MCIOJIb30BaTh MaTepHalibl COOPHUKA MPHU peaTn3aliu
KaK Ipo(UILHOTO, TaK U 0a30BOT0 YPOBHS.

[Tocobue MOXHO pa3fenuTh Ha JBa paszfesia: KOHTPOJbHbIE pPabOTHI st
ydammxcsi 9-x kiaccoB, BkIodaromye 10 padot; KOHTPOJIbHbBIE paOOThI JIJIsl yUaIIUXCS

11 xnaccoB — 6 KOHTPOJIBHBIX PadoT.
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9 KITACC

benaesa H. A., yuumenv xumuu

MFBOY COL Ne 18 Tuxopeykoeo pationa
Banzenoea H. A., yuumens xumuu
MBOY COLL Ne 7 2. Kponomkuna
3anyesa E. IO., yuumenv xumuu

MBOY COL Ne 5 Kanesckozeo pationa
Jlawuna E. B., yuumens xumuu

MBOY COLI Ne 2 2. I'yavkeguuu

KourpouabHas padora Nel «IloBTopeHue u yriayoJjeHue
3HAHUU OCHOBHBIX Pa3/ie/ioB Kypca 8 Kiiacca»

IIpeameTHblIe pe3yabTaThl:

® pPACKpbIBaThb CMBICI OCHOBHBIX XHUMHUYECKMX TOHSATHI: aTOM, MOJIEKYJIa,
XUMUYECKUN 3JIEMEHT, IPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BAJEHTHOCTb, OTHOCUTEJIbHAsE aTOMHAasT M MOJEKYJsSpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi JOJISI XUMUYECKOTO JIEMEHTA
B COCIUHEHUHU, MOJSIPHBIH OO0BEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJIb, 3JIEKTPO-
OTPULIATEIILHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasl peaKIus, KilacCuPpuKalus peakui:
peaklMu COEAVHEHUS, PEAKIMK Pa3JIOKEHUs], PEaKlMU 3aMelleHMs], peakuuu oOMeHa,
9K30- W DHHAOTEPMHUYECKHE peakluuu, TeroBod 3h(deKT peakuuu, sSApO aroma,
AIIEKTPOHHBIN CJIOW aroma, aTOMHas OpOuTalb, paAUMyC aToMa, XUMHUYECKas CBA3b,
MOJISIPHAsE M HENOJISIPHAsT KOBAJIEHTHAs CBS3b, MOHHAs CBS3b, MOH, KaTUOH, aHWOH,
pacTBOp, MaccoBas J10JIs BEIIECTBA (IPOLIEHTHAs KOHUEHTpPALMs) B paCTBOPE;

® JJUIIOCTPUPOBATH B3aMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHATUN U TPUMEHSTH
ATH TIOHSTHS MPU ONUCAHUU BELIECTB U UX MPEBpPALICHUH;

®  JCIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJII COCTaBIeHUsI (POPMYJT BELIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLIUM;

® OMNpeAeNsITh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHApHBIX COEIUHEHUSX,
CTETIeHb OKUCJICHUS JIEMEHTOB B OMHAPHBIX COCTMHEHUSX, IPUHAIC)KHOCTD BELIECTB K
omnpenenéHHOMY KJIacCy COeIWHEeHM 10 (GopMmysiaM, BHJA XHUMHYECKOW CBS3U
(KOBaJICHTHAsl U MOHHAS) B HEOPTaHUYECKUX COCIMHEHUSAX;

e packpeiBatb  cmblcn  llepmommueckoro  3axkona /.M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOJAMYECKON 3aBUCHUMOCTH CBOMCTB XHMHMUYECKHX
AJIEMEHTOB OT WX MosoxeHus B [leproguueckoil cucreme, 3aKOHOB COXpPaHEHUS! MacChl
BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYE€HUs, 3aKOoHa ABOTrajapo,
ONKCHIBATHL M XapakTepu3oBaTh TaOmuuHyro Qopmy Ilepuoamdeckoil cucTeMbl
XUMHUYECKHUX 3JIEMEHTOB: pa3jnyaTh MOHATHUS «IJIaBHAs moArpymmna (A rpynma)» u
«mobounas moarpymnmna (b rpymma)», mample u OOJBIIME TEPHOIBI, COOTHOCHUTH
0003HaUYeHUs, KOTOpble UMeroTcs B Tabiuue «llepuonnueckas cucremMa XMMHYECKUX
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anemeHToB JI.. Menneneesa» C 4YMCIOBBIMU XAPAKTEPUCTUKAMU CTPOCHUS ATOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB W 3apsA] sapa, oOOILIee YHUCIO DSJIEKTPOHOB U
pacnpeiesieHre X M0 JIEKTPOHHBIM CII0SM);

e KJIaccU(PUUMPOBATb XUMHUYECKHE JJIEMEHTbI, HEOPraHUYECKHE BELIECTBaA,
XUMHUYECKHUE peakluu (II0 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIMM BEIIECTB, IO
TeroBoMy 3G dexTy);

® XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWMCTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB, IMOJATBEPKIAsl ONMCAHUE NMPUMEPAMHU MOJIEKYJISIPHBIX YPaBHEHUHN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUM;

® [IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4ECTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IIPOTEKaHUS XUMUYECKUX ITPEBPALICHUI B Pa3JIMYHBIX YCIOBUSAX;

® BBIUHCIATH OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIH0 XMMHUYECKOr0 3JIEMEHTa 10 (POopMyJie COEAMHEHHs, MaCCOBYIO OO
BEILIECTBA B paCTBOPE, IPOBOAUTH PACUYETHI I10 YPABHEHUIO XUMUYECKOU PEAKLIAH.

MeranpeaMeTHblie pe3yJibTaThI:

® YMEHHME HCIOJb30BaTh MNPHUEMBI JIOTMYECKOTO MBINUIEHHS IPU OCBOEHUU
3HAHUW: pacCKpbIBaThb CMBICI XUMHYECKHX MOHATUN (BBIIEHATH UX XapaKTEpHbIE
IPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C APYTUMU IMOHATUSMU ), UCIIOIb30BaTh OHITHS
1U1sl OOBSCHEHUSI OTJIEIBHBIX (PAKTOB U SIBJICHUI, BBIOUPATh OCHOBAHUS U KPUTEPUH JIJIsI
KJaccu(UKAMM XUMUYECKUX BEUIECTB M XUMHUYECKUX PEAKIUH, YyCTaHABIMBATh
OPUYUHHO-CJIEICTBEHHBIE CBSI3U MEX]y OOBEKTaMH HM3y4Y€HUS, CTPOUTH JIOTUYECKHUE
paccyxJeHus (MHAYKTUBHbIE, NEAYKTHUBHBIE, [0 AHAJIOTHH), NMPOBOAUTH BBIBOIABI U
3aKITHOYEHUS;

e YMEHHME IPUMEHATh B IMPOLECCE IO3HAHUS TNOHATHS (NPEAMETHBIE U
MeTaIpeMETHbIE), CUMBOJMYECKUE (3HAKOBBIE) MOJEIM, MCIOJIb3yEeMble B XHMUH,
npeo0pa3oBbIBaTh LIMPOKO MPUMEHSEMbIE B XWMHHM MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKU 3HaK (CUMBOJI 3JIEMEHTA), XuMu4ecKkas (hopmysa U ypaBHEHUE XUMUYECKOU
peaklMu — Npu peuieHur y4yeOHO-MO3HaBaTENbHBIX 3a/1a4, ¢ YYETOM 3TUX MOJENIbHBIX
IPEICTABICHUI BBISBISATh M XapaKTE€PU30BaTh CYIIECTBEHHbIC MPHU3HAKH H3Y4YaeMBbIX
O0OBEKTOB — XUMHUYECKHX BEIIECTB M XHWMHUYECKUX PEAKIHM, BBISBIATH OOLIUE
3aKOHOMEPHOCTH, INPUYUHHO-CIEACTBEHHBIE CBSI3M W MPOTUBOPEUYHS B HU3Y4aeMBbIX
IpoLECCax U SIBICHUSAX;

® YMEHHME CaMOCTOATENBHO ONPENEATh LEIN JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIMPOBaTbH M NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesATEeIbHOCTb, BBIOMpaTh HambOoisiee 3(PPeKTHBHBIE CIMOCOOBI PEIICHHS Y4YEOHBIX U
IIO3HABATEIbHBIX  3aJa4, CaMOCTOSITEJIbHO COCTABJIATH WM  KOPPEKTUPOBATH
IIPEVIOKEHHBIA aNTOPUTM JIEUCTBUN MPH BBIOJHEHUHN 3aJaHUN C YYETOM IOJIYYEHUS
HOBBIX 3HAHU 00 u3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKUHUAX, OLICHUBATh
COOTBETCTBUE MOJIYYEHHOTO PE3YJIbTATa 3asBJICHHON LIENIH;

e VYMEHHE MWCIOJIb30BATh M AHAIM3UPOBATh KOHTEKCTHI, IPEIaracmMeie B
YCJIOBUH 3aJIaHUM.



Bapuant Nel

ba3oBbIii VYPOBEHD:

1. Jlaiite xapakTepucTuky 35ieMeHTy _B Ha ocHoBe ero nosioxxeHus B [ICXO no mnany:
a) CUMBOJ XUMHYECKOIO 3JIEMEHTA, €r0 MOPSAKOBBI HOMED, aTOMHAsI Macca,;
0) I[lonoxxeHue sneMeHTa B IepUoie, TPyIIe, HOATPYyIIIe.
B) CocraB aToma (3apsj sijipa, YUCJIO0 MPOTOHOB, JIEKTPOHOB)
r) CocraBbTe CXEMy CTPOCHUS aTOMA.
2. Onpenenure CTENEHb OKUCICHUS aTOMOB 3JIEMEHTOB B (DOpMyJiax BEIIECTB:
SF4; AlBI‘3; BazC; NH3; C1203; MgSO4
3. U3 npeiiio’keHHOTo MepevHs BEellecTB BhiOepuTe OpMyiibl OKCUIOB U HA30BUTE UX:
L1,SOq4; HF; Ba(OH),; N,Os; HNOs; Fe(OH)s; HgO; K3POs; B,Os
4.B cxemax ypaBHEHUM peakiuil paccTaBbTe KOAPOUIMEHTBI U ONPESIUTE THUIl
peaKIuu:
a) SiH4—)Si+H2; 6) Au,O3+Hr,—Au+H,O
B) N,O3;+H,O—HNO,; r) KOH+H;PO,—K;PO4+H,0
5. Beruuciaure MaccoByto 1010 (B IpolieHTax) cepbl B BemecTBe SO3. OTBET 3aNuIlINUTe
C TOYHOCTBIO J0 LIEJIOr0 Ynca.

IToBBIICHHBIN YPOBEHD:

1. Onummre nonoxxenue 35nemeHToB Mg u S B IICXD, cocTtaBbTe CXE€MBbI CTPOCHUS UX
aTOMOB, OIIPEIEITUTE CXOJCTBA U OTJIMYMS B CTPOCHUU ATOMOB 3THX AJIEMEHTOB.
CocraBbTe (POPMYIIBI UX BBICIIUX OKCHJIOB.

2. CocraBbTe (OpMYJIbI BEIIECTB MO CTENECHU OKUCICHHS 3JIEMEHTOB:

+3 +1
FenuO; SinO; HuC; SiuBr; AguO
3. CocraBbTe (POpMYJIBI BEUIECTB [0 HA3BaHUIO, MOAYEPKHUTE (POPMYJIBI KUCIOTHOTO
OKCHJIa, IBYKHCIIOTHOT'O OCHOBAHUS 1 O€CKUCIOPOIHOM KUCIOTHI:
a) cynbdar xenesa (I1I);
0) oxcuna kpemuus (1V);
B) CEpOBOJOPOJIHAS KUCIIOTA;
r) TuApokcuj dapus,
1) OKCHUJI KaJus,
e) OpoMuJ KaibIus,
) a30THasl KUCIIOTAa,
3) TUIPOKCHUJ HATpUS
4. BcraBbTe (OpMynBl TPOMYIICHHBIX BEMIECTB, pPAcCTaBbTe KOIDPUIIUEHTHI,
ONPEAEIUTE TUIl PEAKIIUH.
a) H, +...—»NaH; 0) V,05tK— ... +V;

B) Br,O7;— ...+0y; r) NaOH+ .... -»Fe(OH)3;+Na,SO4

5. Beruuciure maccoByto oo (%) amomunus B cynbdate amoMuHus (Aly(SOs)s).



Bricokuii ypoBeHb:

1. U3 snementoB 11l neprona BeIOEepuTE JIEMEHTHI - METAJLT M HemMeTasul. Onpenenure
CXOJICTBA U OTJIMYMSI B CTPOCHHHM aTOMOB 3THUX AJIEMEHTOB Ha OCHOBE MOJIOKEHUS B
I[ICXD. CocTaBpTe CXE€My CTPOCHHUSA MX aTOMa, NOAYEPKHUTE BAJICHTHBIC 3JIEKTPOHBI,
3anuImuTe (POPMyJIbl BBICIIUX OKCUAOB 3TUX 3JIEMEHTOB.
2. Ormpenenure CTENEHb OKHUCICHUS KaXJIOro »JJIeMEHTa B coeauHeHusx. U3
MPEIIOKEHHOTO CIUCKA BEMIECTB BBIMUIIUTE (DOPMYJBI, B KOTOPBIX a30T MPOSBISET
MHUHUMAJIbHYIO U MAaKCUMaJIbHYIO CTETIEHb OKUCIICHUS
K3N, HNOQ, N203, HNO3, NaN02, Ca(N02)2

3. CoctaBbTe (hOpMYIIBI BEIIECTB U HA30BUTE HX:

a) KUCIIOTHOTO OKCH/JIA;

0) HepaCTBOPUMOTO JIBYXKHUCIOTHOTO OCHOBAHUS;

B) OECKUCIOPOIHOM, OJTHOOCHOBHOM KHCIIOTHI;

') CpeIHEH coJii, 00pa30BaHHON JIBYXOCHOBHOM KHCJIOPOA0COAEpKAIICH KUCIOTOM.
4. CocTaBbTe ypaBHEHHS XMMUYECKUX PEAKIIUMA, paccTaBbTe KOIPOUITUEHTHI U YKAKUTE
THIT:

a) ’kene3o + xyopoBogopoa — xJopu xeneza(ll) + Bomopon;

0) ruzpokcu 6apus + cepHas Kuciiota — cyiabdar 0apust + Boja.

B) BOJIOPOJI + XJIOp — XJIOPOBOJOPOI
5. Beruucaure maccoByto oo (%) meau B MmenHoM kymopoce (CuSO4*5H,0).

Bapuant Ne2

ba3oBblil YpOBEHb:
1. [Jaiite xapakTepucTuKy 3jieMeHTy _P _Ha ocHoBe ero noJsioxenus B [ICXD no nnany:
1) CHUMBOJ XMMHYECKOTO 3JIEMEHTA, €ro MOPSIKOBBIA HOMEP, aTOMHAsl Macca;
e) IlonoxxeHue snemeHTa B NE€pUoJIe, TPYyMIIe, MOArPYIIIE.
x) CocrtaB aToma (3apsj sipa, YUCJIO0 MPOTOHOB, JIEKTPOHOB)
3) CocTaBbTe CXEMY CTPOCHHS aTOMA.
2. OmnpenenuTe cTeneHb OKUCIECHUS! aTOMOB 3JIEMEHTOB B (DOpMyIiax BEIIECTB:
PbOz; Ca3P2; SF6; SiH4; NaOH; BI‘205
3. VI3 mpensnokeHHOro nepeyHs BeecTB BbioepuTe (opMyJIibl OCHOBAaHUHM U HA30BUTE UX:
LiOH; HBr; Ba(OH),; P,Os; HNO;; Fe(OH),; HgO; K3POs; AlLO5
4. B cxemMax ypaBHEHMH peakKIMil paccTaBbTe KOIPPUIIMEHTHI U ONPEACTUTE THUIl
peaKIuu:
a) AI(OH);—Al,05+H,0; 0) Cr,03+Na—Na,O+Cr
B) P+H,—PHj3; r) ZnS+HBr—ZnBr,+H,S;
5. Berurciure MaccoByro 0110 (B IIpolieHTax) a3oTa B BemecTse N,O3. OTBeT 3anuiure
C TOYHOCTBIO J0 LIEJIOrO YHCIIA.

IToBBIICHHBIN YPOBEHD:
1. Omummre nonoxenue 31meMeHToB Na u Cl B [ICXD, cocTaBbTe CXEMBI CTPOEHUS UX
aTOMOB, OIIPENEIIUTE CXOJCTBA U OTJIMYMS B CTPOCHUU aTOMOB 3THX 3JIEMEHTOB.
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CocraBbTe (POPMYIIBI MX BBICIITUX OKCHJIOB.
2. CoctaBbTe (pOpMYIIbl BELIECTB 10 CTENEHU OKUCICHHS 3JIEMEHTOB:
+2 +2

CuunO; MguF;, HuN; NauC; FeuO
3. CocraBbre (opMysbl BEUIECTB MO HA3BAHUIO, MOAYEPKHUTE (POPMYJIbI OCHOBHOI'O
OKCHJIa, OJHOKUCJIOTHOM IIEJIOYH U OAHOOCHOBHOM KUCIIOTBHI:

n) Hutpat xenesa (III);

K) okcun cepsl (VI);

1) gochopHast KUCIIOTAa;

M) THIPOKCHU KBTS,

H) OKcHJ Oapwus,

0) opomuna memu (11),

1) a30TUCTAas KUCIIOTA,

p) THIPOKCUJ Kamus
4. BcraBbre (opMynbl TIPOMYIIEHHBIX BEHIECTB, pPaccTaBbTe KOIPHUIIMEHTHI,
ONPEAECTUTE TUIl PEAKITUH.

a) - +02—)B203; 6) C+... —)A1+C02;

B) WO3— ... +Oy; r) H,SO4+ ... —>H20+A12(SO4)3

5. Boiuucaure maccoByto 1010 (%) nuHka B HuTpaTe HuHKa (Zn(NOs),).

Bbicokuii ypoBeHb:
1. U3 snementoB 11l nepuona BeIOEpUTE JIEMEHTHI - METAJLT M HeMeTasul. Onpenenure
CXOJICTBA W OTJIMYMSI B CTPOCHHHM aTOMOB 3THX AJICMCHTOB Ha OCHOBE TIOJIOKCHHS B
[ICXD. CocTtaBbTe CXEMy CTPOCHHS MX aTOMa, IMOAYEPKHHUTE BAJIEHTHBIE JIEKTPOHBI,
3anuImuTe (POPMYIIbI BBICIIUX OKCHUIOB 3TUX DJIEMEHTOB.
2. Omnpenenute CTEMEHb OKHUCICHUS KaXJIOTO JJIEMEHTa B COEAMHEHHsX. U3
MPEIIOKEHHOTO CIUCKA BEIIECTB BBIMUIIUTE (DOPMYJBI, B KOTOPBIX a30T MPOSBISET
MUHUMAJIBHYIO 1 MAaKCUMAaJIbHYIO CTETICHb OKUCIICHHUS
P203, HPOQ, NaH2P02, Na3P, PC13, Ca3(PO4)2

3. CoctaBbTe (OpMYIIbI BEIIECTB U HA30BUTE HX:

a) aMm(OTEepPHOTO OKCUIA;

0) pacTBOPUMOI0 OJJHOKHCIIOTHOT'O OCHOBAHUS;

B) KHCIIOPOJCOAEpIKAIIECH, OJJHOOCHOBHON KUCIIOTHI;

I') CpelHeu coiii, 00pa30BaHHON JBYXOCHOBHON OECKHUCIOPOAHON KUCIOTOM.
4. CocTaBbTe ypaBHEHUSI XUMUYECKUX PEAKIUH, pacCTaBbTe KOADPUIIMEHTHI U YKAKUTE
THIL:

a) HUTpAT KaJbIUs + KapOOHAT HATPUS — KapOOHAT KaJIBIUS + HUTPAT HATPHSI.

0) aTIOMUHUNA + KUCIOPOJ — OKCHJI aJTFOMUHUS,

B) MeJb + HUTpAT cepedpa — Hutpat meau(ll) + cepedpo.
5. Beruucaure maccoByto noiro (%) skenesa B xxene3noM kynopoce (FeSO4*7H,0).

PexoMenaoBaHHas HIKajIa

100% - 85% - «5» 69% - 50% - «3»

84% - 70% - «4» 49% - 0% - «2»



bopucoea M.U. yuumenv xumuu

MBOY COLI Ne49 MO Cesepckuu patioH
3abyockaa M.A., yuumenv xumuu

MBOY COLI Ne3 1 Kpvimckuii pation
YUUTENb XUMUU Yuumenb Xumuu

MBOY COLI Ne9 Eiickuu pation

KonTposabHas padota Ne 2 «OCHOBHBIE 3aKOHOMEPHOCTH
XAUMHUYECKUX PEAKIAIN)

IIpeaMeTHbIe pe3yabTaThI:

. pPAacKphIBaTh CMBICII OCHOBHBIX XWUMHYECKHX MOHATHUH: XHMHYECKAs
peakuusi, TEIUIOBOH J(QEeKT peaknuu, KaTaiu3aTtop, XHUMHUYECKOe paBHOBECHE,
oOpaTHMble W HEOOpaTHMbIC PEaKIMU; CKOPOCTh XHMHYECKOW pEaKIHMh, KaTajus,
XHMHUYECKOE PABHOBECHE, DSJIIEMEHTHI XMUMHUYECKOH TEPMOIUHAMUKM KaK OJHOH W3
TEOPETUYECKUX OCHOB XUMHH; TpeaeiabHo nomyctumas kouuentpauus (I[TJK);
PacCKphIBaTh CMBICT 3aKOHOMEPHOCTEW W3MEHEHHS] CKOPOCTH XHMHUYECKOW pPEaKIuy,
HANpaBJICHUS CMEUICHUS XWMHUYECKOTO PABHOBECHS B 3aBUCHUMOCTH OT Pa3IHYHBIX
(bakTopoB;

o WUTIOCTPUPOBATH  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATHH W
MIPUMEHSTh 3TU NTOHATHS IPYU ONHCAHUY BEILIECTB U UX NPEBPALICHUM;

o UCI0JIb30BAaTh XUMUUYECKYIO CUMBOJIMKY JIJIsl COCTaBJICHUS (DOPMYJT BEIIECTB
Y YPABHEHUU XUMHUYECKUX PEAKIIUN;

o KJ1acCU(DUIIMPOBATH XUMUYECKUE PEAKIIUU;

o MIPOTHO3UPOBATH BO3MOXHOCTH ITPOTEKAHUSI XMUMUYECKUX MPEBPALICHUN B
PAa3INYHBIX YCIOBUSIX;

o BO3MOXHOCTh MPOTEKAHUSI XMUMHUUYECKUX TMPEBPAIICHUNA B Pa3IMYHBIX

YCIOBUSIX Ha OCHOBE PACCMOTPEHHBIX JJIEMEHTOB XUMHUYECKOM KHHETUKH H
TEPMOJNHAMHUKU;

o IIPOBOJIMTH PACUETHI [0 YPABHEHUIO XUMUYECKOW PEaKLUU;

o IIPUMEHATH OCHOBHBIE OIIEPALMU MBICIUTEIBHON IEATEIIbHOCTH BBISBIICHHUE
IIPUYUHHO-CJIEACTBEHHBIX CBI3E€U — I U3YYCHUS XUMUYECKUX PEAKLIAMN.

MeTtanpeaMeTHsbie pe3yJbTaThl:

e  BbIOMpaTh OCHOBAHMS W KPUTEPUHM I KIAaCCU(PUKALMH XUMHYECKUX
pEeaKLHnil;

®  BBIABIATH OOLIME 3aKOHOMEPHOCTH, NPUYUHHO-CIIEICTBEHHBIE CBSI3U H
IIPOTUBOPEUYHS B U3yYaeMbIX IIPOLIECCAX U SABJICHUSX;

®  [pUOOpETEHHUE OMbITa IO IUIAHUPOBAHUIO, OPTaHU3alMU U TMPOBEACHUIO
YYEHUUYECKUX DKCIIEPUMEHTOB;

®  yMEHUEM BBIOMpATh, AaHAJTU3UPOBATH U MHTEPIPETUPOBATH MH(MOPMAIUIO
Pa3IMYHbIX BUIOB U (HOpM;
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® yMEHUs [POBOAUTh OKCHEPUMEHTHI (peajbHblE W  MBICIEHHBIE),
CaMOCTOSITENIbHO MIPOTHO3UPOBATH PE3YIbTAThl, POPMYIUPOBATH 0OOOIIEHUSI U BBIBOJIbI
10 pe3yJibTaTaM IIPOBEIEHHOTO OIbITA, UCCICIOBAHMUS.

Bapmanr 1.

bas3zoewiit yposens

1. CxopocTh XMMHUYECKOUN pEeaKIu —3TO.....

2. Ha ocHoBe kimaccuukalMy XUMHUYECKHX pEaKIUi OXapaKTepusynTe
pEeaKLMHu:

2NH; + 0O, - 3H, + N, —Q

Zn+ 2HCl = ZHC12 + HzT + Q

3.  VYKaxu KOJUYECTBO OMIMOOK, TOMYIICHHBIX B 3aMUCH TEPMOXHUMHUYECKOTO
YpaBHEHUS:

C(x)+02(r)=COx(r)+394k /1 x.

4. OOpaTUMbIMU HA3bIBAIOTCS PEAKIIUHU, KOTOPBIE. ..

5. Beuucnurte maccy u 00beM (H. y.) KUCIOpoAa, HEOOXOIUMBIE JJIsI CKUTAHUS
20 r Bogopoaa.

Ilosviuwiennotit yposens

1. B pesynbrare peakuuu, TEPMOXUMUYECKOE YPABHEHUE KOTOPOIt

SO3(;K) + HzO(;K) = HzSO4(;K) + 88 kJIk,

BBLCIAIIOCH 264 k/[ TermmoTel. Berauciure maccy 00pa3oBaBIIeiiCS TIPU ATOM
CEpPHOI KUCIIOTHI. (3alUIIUTE YACIO C TOUHOCTHIO JO IIEJIbIX.)

2. PaccuuraiiTe, CKOJBKO TEIUIOTHI BBIAENSAETCS IPU CrOpaHUU 3 MOJIb
yIaepo/ia, €Cii TEPMOXUMHUYECKOE YPaBHEHUE UMEET BU/L:

C(1B)+0O2(1)=CO2(r)+394 xJIx.

3. Jlus mporecca

N2(r) + O2(r) «2NO (1) - Q

MIEPEYUCITUTE YCIOBUS CMEILICHHUS PaBHOBECHS

4. Bo CKOJBKO pa3 yYBEIUYUTCS CKOPOCTb PEaKIMU TMPHU TOBBIIICHUU
temnepatypsl oT 3000C o 3700C, ecnu TemiiepaTypHblil MOKa3aTellb peakuu paBeH 27

5. Haiigu ckopocth peakinuu B+C=BC, ecium HauvaibHasg KOHIICHTpalLMs
BemecTBa B coctaBmnsina 3,1 Moib/i, a uepe3 6 ceKyH KOHIIGHTpalus BemecTsa B crana
paBHa 1,5 monb/n. (OTBET OKPYIJIH JI0 AECSTHIX).

Bovicoxkuu ypogenn

1. Paccuuraii, BO CKOJIBKO pa3 yBEIUYUTCA CKOPOCTh PEaKIUU

B+2C=3BC

P YBETMYEHUU KOHUEHTPAIM UCXOJHBIX BELIECTB B 7 pa3(-a).

2.  Omnpenenu v 3anuiim, KaKk U3MEHUTCSI CKOPOCTh peaKIuu

B+D=BD,

€CIM HadalibHas TeMmriieparypa cocrtasisuia 20 °C, a yepe3 HEKOTOpOoe BpeMs

crana 40 °C.

TemnepatypHbiif KO3)PUITUEHT peakIuu paBeH 2.
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3. VYuutenp Ha ypoke COOOHIMJ, YTO TEPMOXHMMHUYECKHE HCCIECIOBAHHS U
Pacy€ThI HAXOIAT MIUPOKOE MPUMEHEHUE B HAYYHBIX U PAKTUYECKUX LIENSX.

Cepreil y3Han, 4ro mpu cropaHud 9 mosib MeTtaHa Bbiuenserca 7236 kJx
TETUIOTHI.

Kars namna B UnTepHere nHGOpMAIIMIO O TOM, YTO MPU FTOPEHUH 3 MOJIb YIJIs
BoIAeaseTcs 1230 k/[>K TENI0THI.

Kak 1o TepMOXMMHYECKMM YpaBHEHHSIM peOsiTa MOTYT OINpPEAENIUTh, KaKoe
TOIUIMBO Hanbosee 3P(HEKTUBHO UCTIOIH30BATH?

CocTaBb TepMOXUMHUYECKHE YpaBHEHHUS. [10sSiCHN CBOM OTBET.

4. Peakuus IPOTEKAET B COOTBETCTBUU C YPaBHEHUEM
SO2(r)+H20(x)2H2SO03 (k).

B Kkakyio CTOpOHY CMECTUTCSI paBHOBECHE STOM pEaKIMH, €CIH YBEIUYHTb
naBJIeHHUE?

[Touemy CKOpOCTh KaTaJUTHYECKON pEaKIHMH YBEIHMYMBAECTCS MOJ JEUCTBHEM
KaTanuszaropa’?

Bapuanr 2.

ba3zoewiit yposens

1. Kakue paxTopbl BAUSIOT HA CKOPOCTh XUMUYECKON peaKuu?

2. Ha ocHoBe kiaccu(uKauyM XUMHUYECKUX PEAKUHUA OXapaKTepHU3yiTe
peaKIuu:

CaCO3;=Ca0+CO, 1-Q

CuO +H, =Cu+H;0-Q

3. CocTosiHuE XMMHUYECKOTO PaBHOBECHS —3TO. ...

4. Bo CKOJIBKO pa3 yYBEIUYUTCS CKOPOCTh PEAKIUU MpHU YBEIUYCHUH
temneparypsl o1 250°C 1o 300°C, ecnu TemmepaTypHBIi MOKa3aTeNs paBed 372

5. Bbluucnure mMaccy kuciiopoja (B rpamMmax), HEOOXOJUMOIO JUIsl MOJHOIO
cxuranus 6,72 1 (H.y.) cepoBogopoja. (3anuilnTe YUCIO C TOYHOCTBIO JI0 I€CATHIX. )

Iloeviuennutii yposens
1. OxapaxTepusyiTe peakiuio, ypaBHEHUE KOTOPOU MPEI0KEHO, 10 4-eM

pHU3HAKaM:
kat

3H, + N, <72 NH; + Q.

2. VYkaxwuTte, OT 4ero 3aBUCUT CKOPOCTh PEAKIIMU B TOMOTE€HHOU cpefe?

3. Peakuus nmpotekaet B COOTBETCTBUHU ¢ ypaBHeHUEM 2502+0222S03+Q.
B kakyio cTOpOHY CMECTUTCSI pABHOBECHUE, €CIIM YBEIUUUTh TEMIIEPaTypy?

4. Bpruuciure No TEPMOXUMUYECKOMY YPaBHEHUIO

4 P(1) + 502(1) =2 P20s(1) + 3010 x/Ix

KOJIMYECTBO TEIJIOTHI, BhIAENIsieMOl ipu cropanuu 31 r ¢ocdopa.

5. Omnpenenute CKOPOCTh PEAKIINU
B+C=BC,
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ecJIM HavyaibHasi KOHIeHTpanus BemecTBa B coctaBmsna 3,7 Monb/m,a yepes 18
CEKyHJ KOHIleHTpamnus BemniecTBa B crana pasHa 1,9 monw/n. (Omeem okpyenu 00
oecsmulx).

Buvicokuii yposens
1. Onpegenure BO CKOJBKO pa3 YBEIUYHUTCS CKOPOCTh XUMUYECKON peakiuu

nipu nosbinennn Temmepatypst Ha 40 °C (At = 40°), ecu TemmepaTypHbIi K03 dUIHEHT

(¥) paBna 2?

2. Ha 3zansatusix xumudeckoro Kpyxkka Cama yddTcs — COCTaBIISITH
TEPMOXUMHUYECKUE YPAaBHEHHUS. Y HEro €CTh CBEJEHUS O TOM, YTO B pe3yJIbTaTe MOJIHOTO
TEPMUYECKOTO Pa3JIoKeHHUs] KapOoHAaTa KaJIbLIMsI BBIACIUIOCH 6 MOJIb YTIIEKUCIOTO rasa
n nornotuiock 1068 x/Ix Temmorel. Cama pemms, 4Yro JJs  COCTaBJICHUS
TEPMOXUMHYECKOTO YPAaBHEHHsI HY>KHO HAIMCATh YpaBHEHHE pPEaKIuu U 0003HAYNTH
arperatble cocTtosiHusi BemiectB. IIpaB snm  Cama? IlpuBeaum  aprymeHThl,
MOATBEPKIAIOIINE OTBET. 3aMUIIN TEPMOXUMHUUECKOE YPaBHEHUE 3TON PEaKIIUU.

3. PaccuuTaii, BO CKOJIBKO pa3 YBEJIUYHUTCS CKOPOCTh PEaKLUU

B+2D=2BD
IIPY YBEJIMYEHUU KOHLEHTPALMI UCXOJHBIX BELIECTB B 3 pa3(-a).
4. B pe3ynbrare peakiyu, TEPMOXUMHUUYECKOE YPaBHEHUE KOTOPOI

2H2(r) + 02(r) = 2H20(r) + 484 ]Ik,

5. Beigenwioch 1452 kJx TernoTel. Berauciaute Mmaccy 00pa3oBaBIIeiics mpu
ATOM BOJIbI (B rpammMax ). (3aruIIuTe Yuciao ¢ TOYHOCTBIO JI0 LEesbIX.) Peakius npoTekaer
B COOTBETCTBUU C YPaBHEHHUEM

2C0+0222C02+Q.

B kakyro cTOpOHY CMECTUTCSI pAaBHOBECHUE, €CIIM CHU3UTH TEMIEpaTypy?

IIkana oueHUBaHUA 32JaHUI/ IIIKAJIA IEPEBOIAa B OTMETKY
100% - 85% - «5» 69% - 50% - «3»
84% - 70% - «4» 49% - 0% - «2»

Hcnoab3yemas aureparypa:

1. Koutponsubie pabotrel Pycckoe cmoBo @DPI'OC Hopomwmuckuit WU,
Hopommuckas H.C. Xumus 9 wiacc, Tekynmid U UTOTOBBIM KOHTPOJIb. [loypouHbie
3ananus. [Togroroska k OI'D, 192 crpanunesl

2. https://www.yaklass.

3. https://urok.apkpro.ru/

Ananuna H.II. yuumenv xumuu
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MEBOY COLL Ne31 Benoenunckuii paiion
Hcnanoea H.C. yuumensv xumuu
MBOY COLI Nelz. Tumawesck

Pozanoesa C.B. yuumenv xumuu
MFBOY COL Nel0 Tounucckuii paiion

KonTpoJbHast padora Ne 3 «DJIeKTPOJIUTHYECKAS
auccoumanusa. XuMu4ecKue peakiud B pacTBopax»

IIpeameTHbIe pe3ybTATHI:

e PackppIBaTh CMBICII OCHOBHBIX XUMUYECKHUX ITOHATHN: PACTBOP, IJEKTPOIUTHI,
HEDJIEKTPOJIUTBI, AIEKTPOJIUTHUECKAsT AUCCOLUALIMSL, cUOPOaU3 COleli, PEaKIIU HOHHOTO
oOMeHa;

® JJUIIOCTPUPOBATH B3aHUMOCBSI3b OCHOBHBIX XUMUYECKUX ITOHATUN U IPUMEHSATH
9TH MOHATHS IIPU ONMCAHUU BEIIECTB U UX NPEBPALICHUM;

® HCMOJb30BaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJICHHs (JOPMYJI BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUN;

® OmpeneNsITh 3aps/] HOHA M0 XUMUYECKOH popMmyIie, XapakTep cpebl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCITUHEHHMN.

Packpuvieams cmulcn meopuu 51eKmMpoIUmudeckol OUCCOYUayuu:

® XapakTepu3oBaTh (ONMUCBHIBaTh) OOLIME U CHEHUPUUECKHE XUMHUYECKHE
CBOWCTBA CJIOKHBIX BEIECTB, MOATBEPKAAs ONHUCAHUE MPUMEPAMH MOJIEKYJSIPHBIX W
VMOHHBIX YPABHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

® COCTaBJIATH YPABHEHMS IJIEKTPOIUTUYECKON JUCCOLUALINN KUCIIOT, IIEJI0YEN U
COJIEH, IOJIHBIE U COKpPALUEHHBbIE YPAaBHEHUS pPEaKIMi HMOHHOIO OOMEHA, YpPaBHEHMS
peaKunii, IOATBEPKAAOIINX CYIIECTBOBAHUE TEHETUUECKON CBS3U MEXY BELICCTBAMU
Pa3INYHBIX KIJIACCOB.

IIpeockazvieams xapakmep cpeobvl 8 BOOHBIX pACMEOPAX CONEU:

® [IPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MO>KHOCTH IIPOTEKAHNsI XUMUYECKHUX ITPEBPALLEHUN B PA3JIMYHBIX YCIOBUSAX;

® BBIYUCIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BELIECTB,
ITPOBOAUTE PACUYETHI 110 YPABHEHUIO XUMUYECKOU PEAKLINH;

® I[POBOJUTH PEAKIMM, NOATBEPKAAOIINE KAYECTBEHHBIM COCTaB Pa3JIMYHBIX
BEIECTB;

® [IPUMEHATH OCHOBHBIC ONEPALlMH MBICIMTEIBHON AESITEIBHOCTH — aHAIU3 U

CHUHTE3, CpaBHEHMUE, 00o001eHne, CHCTEMAaTHU3aIUIO, BBISIBIICHHUC
MIPUYUHHO-CJIEACTBEHHBIX CBA3EH — JJIl M3YYEHUSI CBOMCTB BEIIECTB U XUMHUUYECKUX
peakimii, €CTeCTBEHHO-HAy4YHBbIC METOJbI IO3HAHWS — HAOMI0ICHNe, W3MEPCHHE,

MOJEJINPOBAHUE, SIKCIIEPUMEHT (peaibHbIi U MBICICHHBIN).

Hcnonvzoeams nomyuennvie npeocmaeéienus o cgepax npogheccuoHanrbHoll
0esImebHOCIU, CEA3AHHBIX C HAYKOU U COBPEMEHHbIMU MEXHOI0UAMU, KAK OCHOBY 05
npogeccuonanvbHol opuenmayuy U 01 OCO3HAHHO20 8blOOPA XUMUU KAK NPOPUTLHOZO
npeomema npu NPoooIdCeHUU 00yUeHUs Ha YPOBHe CpedHe20 00ule2o 0o0pa308aHusl.
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MeTanpeaMeTHble pe3yJbTAThI:

YcBoeHHE MEKIUCIUIIIMHAPHBIX (MEXKIPEIMETHBIX) TMOHATHH, OTpa)karollux
MaTepuajibHOE €IMHCTBO MUPA U MPOIIECC MO3HAHUSI.

OBnajicHWe YHUBEPCAIbHBIMH YUYE€OHBIMH JIEUCTBUSMH, BaXKHBIMU  JJIS
MOBBIIIEHUS 3P(HEKTUBHOCTH OCBOCHUS COACPKaHUS yUeOHOTro MpeIMeTa.

OBnazicHue YHUBEPCAIbHBIMH ITO3HABATCIIBHBIMA YYCOHBIMH JEHCTBHUSIMH
BKJTFOYACT:

1) 6a30BbIC IOTMYECCKUE ICHCTBUS;

2) 6a30BBIE HCCIIEIOBATEIBCKUE NTEUCTBUS (METOIB HAYYHOTO TTIO3HAHUS BEIIECTB
U SIBJICHUN);

3) pabota c uadopmaimei;

OBnazieHue yHUBEPCAIbHBIMA YYEOHBIMU  PETYISTUBHBIMU  JCHCTBUAMHU
BKJIIOUYAET Pa3BUTHUE CAMOOPTraHU3AIMU, CAMOKOHTPOJIS,, CAMOKOPPEKIIUH.

Bapuanr 1

ba3oBblii ypoBeHb

1. [laiiTe onpeneneHne NOHATHIO — JIEKTPOJINTHYECKAS TUCCOLUALTHS.

2. BpiOparh M3 cOMCKa BEHIECTB TOJBKO 3JIEKTPOJIUTHI: XJIOPUZ HATpHs,
TJII0K03a, CepHas KUCIOTa, THMAPOKCUJ HATpHs, KUcIopod, okcup cepbl (IV), murpar
6apust, pochop Oemnbrit

3. Hamnucare ypaBHEHUS AJIEKTPOJIUTUUECKON TUCCOLUMALUU /ISl CIETYIOINX
BeniectB: H>SO4, NasPO4, Ca(OH),

4. CocTaBUTh MOJIEKYJISIPHOE, MIOJHOE U COKPALLIECHHOE MOHHO-MOJIEKYJISIPHBIE
ypaBHenus: K ,SO4+ BaCl, —

5.  Xumopun meau (II) (CuCly) maccoit 270 T pacTBOpHIIA B H30BITKE PACTBOPA
ruapokcuna Hatpust (NaOH). B pesynbraTe Habmtonamu BeIMajeHUe rojiyooro ocajka.
Boruucnure maccy o0pa3oBaBIIETrocs OCajIKa.

IToBbIICHHBIH YPOBEHb

1. U3 npennokeHHOro CHHUCKa BELIECTB: XJIOPWUJ HATpHUs, INIIOK03a, CEpHas
KHCJIOTa, TUAPOKCHU] HATpHsl, TUAPOKCHUI MarHus, okcuna cepbl (IV), Hutpar Oapus,
YTOJbHAsl KUCJIOTA, BHIMUIIUTE (hOPMYJIIBI TOJBKO 3JIEKTPOJIMTOB U MOJUEPKHUTE CUITbHBIE
AIEKTPOJIUTHI.

2. Kakue BeniecTBa-aJIEKTPOIUTHI JUCCOLUUPYIOT CTyNEHYaTo? 3amuIIuTe
YpaBHEHUE CTYNEHYATON NUCCOUMALNN JUIsl OJHON U3 KHUCIIOT.

3. Kakue u3 ykKa3zaHHbIX HMOHOB OJHOBPEMEHHO HE MOTYT HaxXOJUTbCA B
pacteope: Cl-, Cu®", SO,*, S*, H'. 3anuumuTe COKpalleHHbIE HOHHO-MOJIEKYISAPHbIE
YpaBHEHUS.

4. BpiOpaTth K3 cnHcKa BEIECTBO, pEarupyroliee ¢ COJISHOM KHUCIOTOW, U
COCTaBUTH YpaBHeHUE B MoJiekyJisipHoM Buje: BaCl, , AgNOs , H,SOs.

Bricokuii ypoBeHb
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1. TIlo cokpalieHHOMY HOHHOMY YPaBHEHHIO COCTABbTE MOJIEKYJISIPHOE:

a) OH + H"— H,0

6) CO32' +2H" — CO,+ H)0O

2. Tlouemy mpu uzxore (M3K0ra — CUMITOM, BOSHUKAIOIIUN TIPU BbIJEICHUU
M30bITKA COJITHOM KHUCIIOTHI B JKETYJIKE) PEKOMEHAYIOT MPUMEHSITh PACTBOP MUTHEBOU
COJIbl. 3alUIIUTE YPABHEHUSI PEAKIIU, MPOTEKAIOIIUX IIPU STOM.

3. 5% pacTBOop MEIHOTO KylOopoca UCTIOJIb3YIOT JIJIsi ONPBICKUBAHUS BUHOTpaaa
panHel BecHoM. PaccumTaiite maccy 6e3BoaHoro cynbdara meau (II), kKoTophiit MOKHO
nonyunth u3 40r oxkcuma memau (II). Kakyro maccy Boasl HeoOXoaumMo M00aBUTH K
MOJIYYeHHOM COJIH, YTOOBI MPUTOTOBHUTH 5% pacTBOp MEIHOTO Kymopoca?

4. Jlns npoBeneHUs SKCIIepUMEHTa BbllaHbl CKISIHKU Ne 1 u Ne 2 ¢ pacTBopamu

TUAPOKCHIA KAJBITUS U XJIOPUJIA HATPHS, a TAKKE TPU PEAKTUBA: HUTPAT cepedpa,
cynbdar menu (II) u HUTpaT Kanwms.

1) TOMBKO U3 yKa3aHHBIX B IEpEYHE TPEX PEaKTUBOB BHIOEPUTE /1B, KOTOPHIE

HEO0OXOIUMBI JJIsl OTIPEICTICHUS KaXK/I0TO BEIIECTBA, HAXO/ISIIETOCs B CKIISTHKAX

Ne 1 u Ne 2;

2) coCTaBbTE MOJIEKYJISIPHOE, TIOJIHOE U COKPAIIEHHOE UOHHbBIC YPAaBHEHUS

peakIuu, KOTOPYIO IJIaHUPYyETEe POBECTH ISl OMPEICTICHUS BEIEeCTBa U3

ckistHKA No 1;

3) cocTaBbTE MOJIEKYJISIPHOE, TMOJTHOE U COKPAIIEHHOE NOHHBIE YPaBHEHUSI

peaKkuu, KOTOPYIO IJIaHUPYETE TPOBECTH ISl ONPEICIICHHS BEIECTBA U3

CKIISTHKU No 2;

4) 3amoJIHATE TAOJIHILY.

Ne Peaxrus Ha6nrofaemMble IPU3HAKK PEAKINH
(bopmyna win Ha3BaHUE)
BemectBo u3 ckusinku Ne 1 BemectBo u3 ckistaku Ne 2
1
2
Bapuanr 2

ba3oBblil ypoBeHb

1. [laWiTe onpeneneHne MOHATUIO — DJIEKTPOJINT.

2. BriOpath U3 crmcka BEHIECTB TOJIBKO 3JIEKTPOIUTHI: XJIOPUA Kajus, caxap,
COJISTHAsl KUCJIO0Ta, TUAPOKCU] Kaiusi, BOAOpo, okcul ¢ocdopa (V), cyabdua HaTpus,
cepa pombuueckas

3. Hamwucare ypaBHEHUS AJIEKTPOJUTUUECKON TUCCOLMAIUMH ISl CIETYIOINX
BemiecTB: K,SO4, H;PO4, Ba(OH),

4. CocraBUTh MOJEKYJSPHOE, MTOJIHOE U COKPAILIEHHOE HOHHO-MOJEKYJIISIPHbIE
ypaBuenus: CaCl, + AgNO; —

5. Xnopun xenesa (II) (FeCl,) maccoii 254 r pacTBOpHIM B U30BITKE pacTBOpa
ruapokcua kanus (KOH). B pesynbrare Hab1101a11 BBITIAJIEHUE CEPO-3EIEHOT0 0CATKA.
Boruucnure maccy o0pa3oBaBIIErocs OCajIKa.

IloBbIIEHHBIN YPOBEHb
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1. U3 npennokeHHOTO CHHCKa BEIIECTB: XJIOPWJ Kallds, caxap, COJsHas
KHCJIOTA, THUIPOKCUJ Kaius, TUAPOKCUJ amoMuHus, okcuja dochopa (V), cyapdua
HaATpHs, CEPOBOJOPOAHAS KHCIIOTA, BBIMUIINTE (POPMYIBI TOJIBKO AJICKTPOJIUTOB H
MOTYEPKHUTE CUITHHBIC DIIEKTPOIIUTHI.

2. Kakue BelIeCTBA-3JICKTPOIUTH JUCCOLMUPYIOT CTYNEHYATO? 3aluIlINUTe
ypaBHEHHE CTYMEHYATON AUCCOIHAINH JUI OJHOTO U3 OCHOBaHUH.

3. Kakue u3 yka3zaHHBIX HMOHOB OJHOBPEMECHHO HE MOTYT HaXOJHUTHCS B
pacTBope:

Cu®*, H', SO4*, CI, OH". 3anummre COKpalIEHHbIE HOHHO-MOJEKYJISIPHBIE
YpaBHEHUS.

4. BpiOpaTh U3 chHcKa BEIMIECTBO, PEArwpyloliee C CEpHOM KHUCIOTOH, H
COCTaBUTh YpaBHEHHE B MoJieKyisipHOM Bujie: NaySOq4, BaCl,, HNO:s.

Bbicokuii ypoBeHb

1. Ilo cokpallieHHOMYy HOHHOMY YPaBHEHHIO COCTaBbTE MOJIEKYIISIPHOE:

a) SO32' +2H" — SO, + H,O

6) Ca** + COs;* — CaCO;

2.  JKecTkoCTh BOJBI ONpPEAEISIETCS COAECPKAHUEM HOHOB KAJIbLIMSI U MarHusl.
Ycrpanuth BpeMeHHYHO (KapOOHATHYIO) JKECTKOCTh MOXKHO KHUITSTYCHHUEM WM
n00aBJIEHUEM U3BECTKOBOM BOJIbI. 3aIUIIUTE YPaBHEHUS PEAKUU, MPOTEKAIOIMINX MpU
ATOM IIPH U3KOTe (M3K0Ta — CHMITTOM, BO3HUKAIOLIUI IIPU BBIICICHUN U30bITKA COJISTHOMN
KHCJIOTBI B JKEIYJIKE) PEKOMEHIYIOT IPUMEHSATh PacTBOP MUTHEBOW COJABI. 3ANMILNATE
YPaBHEHUS PEAKLIUNA, TPOTEKAIOIIUX PUA 3TOM.

3. 5% pacTBOp MEIHOTO Kynopoca UCIOJIb3YIOT JJI ONIPBICKMBAHUS BUHOTPaJa
panHelt BecHoM. PaccuuTaiite maccy 6e3BoaHoro cynbdara meau (II), koTopsrit MOKHO
IOJIYYUTh M3 pactBopa, coaepxauiero 49r cepHoil kucioTel. Kakyro maccy BoOAbI
HE00X0AMMO J100aBUTH K MOJYYEHHOU COJIM, YTOOBI MPUTOTOBUTH 5% pacTBOpP METHOTO
Kynopoca?

4. Jlns npoBeneHUs SKCIIEpUMEHTa BblIaHbl CKISTHKU Ne 1 1 Ne 2 ¢ pacTBopamu
cynbduaa Hatpus U HocPopHON KHUCIOTHI, a TaKKe TPU pPEaKTHUBA: HUTpAT cepedpa,
cynbdar menu (I1) u xsmopuna kanus.

1) ToJIbKO U3 YKa3aHHBIX B IEpEYHE TPEX PEAKTUBOB BHIOEPUTE J1BA, KOTOPHIE

HEO0OXOAMMBI JUIsl ONPEAENIEHUS KaXK/10r0 BEIECTBA, HAXOISAIEro0cs B CKISTHKAaX

Ne 1 u Ne2;

2) coCTaBbTE MOJIEKYJIIPHOE, IOJTHOE U COKPALIEHHOE HOHHBIE YPaBHEHHUS

peakuyu, KOTOPYIO IUIAHUPYETE MPOBECTH JJI ONIPEIEICHUS BEILECTBA U3

ckassHKU Ne 1;

3) cocTaBbTE MOJIEKYJISIPHOE, ITOJIHOE U COKPAIIEHHOE HOHHBIE YPABHEHUS

peakuyu, KOTOPYIO INIAHUPYETE IMPOBECTH JJIsL OIIPEIEICHUS BEIECTBA U3

CKJISHKA No 2;

4) 3amoJIHATE TAOJIHITY.
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Ne | Peaktus (dhopmyna Hab6mroaembie mpu3Haku peakium
WJIM Ha3BaHUE) BemecTBo n3 ckistakm Ne 1 BemectBo u3 cxiassaku Ne 2

Pexomenyemas mikana OrieHUBAaHUS 3a/IaHMI/ IIIKaIa MepeBojia B OTMETKY
100% - 85% - «5» 69% - 50% - «3»
84% - 70% - «4» 49% - 0% - «2»

Muxaiiney C. C., yuumenv xumuu

MAOY COL Ne 17 cm. Boicenku

Conoxa C. B., yuumenv xumuu

MEBOY COLI Ne 4, cm. Cmaposenuuxo8ckou

KonTtpoabHas padora Ne 4 «O01as xapakTepucTHKa
XUMUYECKUX 31eMEHTOB VIIA-rpynmel. ['anorensn

IIpenmeTHbIe pe3yJbTaThI:

® 1CNOJb30BaTh XUMHUYECKYIO CUMBOJIMKY JUJISl COCTaBJIEHHS (JOPMYJI BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUN;

® T[POTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHA,
BO3MO>KHOCTH MPOTEKAHHSI XUMUYECKUX MPEBPALEHUHN B PA3TUYHBIX YCIOBUSX;

®  XapaKTepU30BaTh (ONMHUCHIBATH) PUINYECKUE U XUMUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB U 00pa30BaHHBIX UMH CJIOXKHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PACTBOPOB
(Ha MpUMepe TaJIOreHOB);

® pacno3HaBaThb OIBITHBIM NYTEM XJIOpUI-, OpPOMHUA-, HOAWUI- HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPTaHUUECKUX BEIIECTB;

® MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUYECKOMN PEaKIIUU.

MeTtanpeameTHble pe3yJibTaThl:

® yMEThb  IPEACTaBIATh  IOJIyYEHHbIE  pe3yJibTaTbl  IO3HABATEIbHON
JESTENIbHOCTH B MMCbMEHHBIX TEKCTAX;

® [puMEHATh (POpPMysbl, HOMEHKJIATYpy, HCIIOJIB30BaTh M IMPEOOpPa3OBHIBATH
3HaKOBO-CUMBOJIMYECKHE CPEACTBA HATJIATHOCTH;

®  CaMOCTOATEJIBHO BBIOMPAThH CIOCOO pelIeHUs y4eOHOM 3a/1auu;

® [IJJAHUPOBAThH CBOIO padOTy MpU pEeLICHUH yYeOHOM 3aJauu.

ba3oBblil ypoBeHb
Bapuanm 1
1. IIpoanamusupymnre mnosoxenue xiuopa B llepmommueckon cucreme JI.U.

Menneneena:
a) Homep nepuojia, rpymibl, BU MOATPYIIIbI, BEIMYMHY 3aps/ia sApa aToMa;
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0) KonnuecTBO MpOTOHOB U 3JEKTPOHOB B aTOME XJIOPa;

B) Cxema pacrpefiesieHHs] 3JIEKTPOHOB IO YPOBHSAM B aTOME XJIOpA. Y KaxkHTE,
MaKCHUMAaJIbHYI0 U MUHHUMAJIbHYIO CTETIEHH OKUCIICHUS XJIOPA B COCUHEHUSX.

2. BoeinummiTe npeasiokKeHue, B KOTOpOM pedb UIET O rajoreHe — XUMHYECKOM
arieMeHTe: a) Gropcoaepkaiias 3yOHas macta; 0) XJOpUpOBaHUE MUTHEBOM BOBI; B)
MoaHas HacTOMKa.

3. JlonmummTe XUMHUYECKHE peakuuu (HA30BUTE BEIIECTBA, YKAXKUTE THII
XUMUYECKOUN pPEaKInH):

a) Br, + Ca — 6) HBr + Ba(OH), — B) HBr + K,O —
4. OcyniecTBUTE TEHETUYECKYIO CBS3b.
Cl, —» KCI — HCl — AgCl
JUtst 3 peakuuy COCTaBbTE MOJIEKYJISIPHOE, ITIOJHOE U COKPAILICHHOE HOHHBIE YPaBHEHUS.
5. Haiimure Maccy coim, 00pa3oBaBIIEHCS TPU COKUTAaHUU 2,1 T TUTUSA B XJIOpE.

Bapuanm 2

1. Tlpoanamusupyiite mnosnoxenue ¢rtopa B Ilepuogmueckoii cucreme JI.U.
Menneneesna:

a) Homep nepuoja, rpymnmbl, BUJ NOATPYIIIbI, BEIMUMHY 3apsija sjapa aToma
0) KosmuecTBO MPOTOHOB U 3JIEKTPOHOB B aTOME XJIOpa

B) CxeMa pacnpeneneHus AIEKTPOHOB MO0 YPOBHSIM B aToMe ¢Topa. YKaKuTe
BO3MOYKHBIE CTETICHH OKHCIICHUS (TOpa B COCTUHEHUSX.

2. IloguepkHHUTE MPEITIOKEHUE, B KOTOPOM PeYb UAET O TAIOr€HE — IMPOCTOM
BelecTBe: a) dropcojepKamias 3yoHas macta; 0) XJIOpUpOBaHWE MUTHEBOM BOJBI; B)
OpoMcoepxKaIiue JIeKapCTBEHHBIC MTPenapaThl.

3. JlomummTe XUMHUYECKHE pEaKIMu (HA30BUTE BEIIECTBA, YKAXKWUTE THII
XUMUYECKOUN PEaKIUn):
a)Cl, +Mg— 0)HClI+Zn— B)HCIl+ CaO —

4. OcylIeCTBUTE TEHETUUECKYIO CBSI3b.

Nal - I, - HI - AglI
JIns 3 peakuuy COCTaBbTE MOJIEKYJISIPHOE, MIOJIHOE M COKPALLIEHHOE NOHHBIE YPABHEHHUS.

5. Amomunuii maccoit 5,4 1 mpopearupoBan ¢ Opomom. Haiiaute Mmaccy

00pa30BaBIIICHCS COJIH.

IoBbIlIEHHBIN YPOBEHb
Bapuanm 1

1. IIpoananu3upyiite noyoxeHue ragoreHoB B [lepuoanueckoii cucreme /.M.
Menpeneena:
a) CKOJIbKO TPOTOHOB U AJIEKTPOHOB B aTome ¢dropa?
0) CxeMa pacrpeiesieHus dJIEKTPOHOB M0 YPOBHSIM B aToMe dTopa
B) Y kakoro aroma paauyc 0oJblie, y ¢ropa win xjaopa?
r) Y kakoro atoma, ¢propa wix OpomMa, BaJICHTHbBIE JIEKTPOHBI ciiabee yIepKUBAIOTCS B
aToMe U HX Jjierde otopBath? [louemy?
1) Y kakoro atoma, hropa win OpomMa, 3JeKTpoOTpULiaTeIbHOCTE OoJibiie? [Touemy?
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2. CocTaBbTe YpaBHEHUS BO3MOXKHBIX PEAKIUNA, YKAKUTE OKUCITUTEND U
BOCCTaHOBHTEb:
a) AIIOMUHUS C XJIOPOM
0) BOJIOpO/Ia C XJIOPOM
B) MOJUJIa HATPHUS C XJIOPOM
I') XJIOpH1a HaTpusi ¢ OpoMoM

3. B 1Byx npoOupkax HaxXoAsTCs paCTBOPBI XJIOPUAA HATPUS U COJITHON KUCIIOTHI.
Kak ompenenuth, B Kakoil mpoOupke HaxoauTcs Kakod pactBop? CocTaBbTe cXeMy
MCCIICIOBAHMS M HAMUIIINTE MOJIEKYJIIPHOE, OJIHOE ¥ COKPAIlICHHOE HOHHBIE YPaBHEHUS
COOTBETCTBYIOIIUX PEAKLIUN.

4. C kakumu u3 nepeuncieHHbix BemiectB: Ca, ZnO, Cu, Cu(OH),, K,COs,
SO, pearupyet consHasg kuciaoTa? CocCTaBbT€ YpaBHEHHUs PEAKUUN B MOJIEKYJSPHOU
dbopwme.

5. Beruucnure maccy coiu, oOpa3oBaBIICHCS B paCTBOPE MPU CMEIIMBAHUHU 73 T
10%—Hoi1 pacTBOpa CONSTHON KUCIOTHI M THAPOKCUAA HATPUS.

Bapuanm 2

1. ITpoananu3upyiite nojoxenue ranoreHoB B [lepuoanueckoit cucreme ..
Mengemneena:

a) CKOJIbKO IPOTOHOB M 3JIEKTPOHOB B aTOME XJIopa?

0) Cxema pacnpenesieHus 3JEKTPOHOB 10 YPOBHSIM B aTOME XJIOPA

B) Y Kakoro aroma paguyc 0oJjbliie, y XJiopa uwin 6poma?

r) Y kakoro aroma, Xxjopa Wid Opoma, BaJECHTHbIE D3JEKTPOHBI cladee
YAEPKUBAKOTCS B aTOME, U UX Jierye oropsaTh? [Touemy?

n) Y Kakoro aroma, XJiopa WiIM OpoMa, 3JEKTPOOTPULATEIBHOCTH OoJiblIe?
[Touemy?

2. CocraBbT€ YypaBHEHHMS BO3MOXXHBIX PEAKLMHA, YKAKUTE OKUCIUTENb U
BOCCTAHOBUTEb:

a) JKeJie3a ¢ XJIOpoM

0) Bojioposia ¢ OpoMom

B) MOJIMJIa HATPUs C OpOMOM

') KUCIIOPOJia C XJIOPOM

3. B n1Byx mpoOupkax HaxoAaTCs pacTBOPHI HOAM/IA KAIbLMS U COJSIHOM KUCIOT.
Kak omnpenenutb, B Kakoil mpoOupke HaxoauTcsi kakod pactBop? CocTaBbTe CXeMy
UCCJIEI0BAHNS M HATUIIUTE MOJIEKYJIIPHOE, ITOJIHOE U COKPALLIEHHOE NOHHBIE YPaBHEHUS
COOTBETCTBYIOIINX PEAKIIUN.

4. C xakumu u3 nepeunciieHHbIX BemecTB: Na, CuO, Ag, Zn(OH),, Na,SOs,
CO; pearupyer coisigHast kucioTa? CoCTaBbTE YpaBHEHUS PEAKLUUN B MOJIEKYJIIPHON
dhopme.

5. Bbruucnure Mmaccy coim, oOpa3oBaBUICHCS B pacTBOpE MpPU CMEUIMBAHUU
COJISTHOM KUCIIOTHI U 266,67 T 15%-HOro pactBopa ruipoKCHIa KaJusl.

Bricokuii ypoBeHb
Bapuanm 1
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1. CocraBbTe DJJIEKTPOHHYIO U  CTPYKTYpHYIO  (OPMYJbl  MOJEKYIbI
XJIOPOBOAOPOAA. YKAXUTE€ THUI XHUMHYECKOM CBA3M B €ro MOJIEKYJE M THII
KPUCTAJUINYECKOMN PELIETKU TBEPOTO XJIOPOBOAOPOA.

2. XJ0p pearupyer ¢ KaxIablM U3 JABYX BEIIECTB, (DOPMYJIbI KOTOPHIX MPUBEICHBI
HIXKE:

a) 02 n KI

6) H,O Fe

B) KF u H,O

r) H,SO4 u Cu.

Hanummre ypaBHeHusT peakuumii i 3TOW IAapbl BEMIECTB, COCTABBTE CXEMBI
AJIIEKTPOHHOTO OanaHca, YKaKUTe OKACITUTEN U BOCCTAHOBUTEITH.

3. 3anuiinTe ypaBHEHUSI BO3MOKHBIX XUMHUUYECKUX PEAKIINI COJITHON KUCIOTHI CO
CIEAYIOIIMMH BEIIECTBAMM:

a) okcup xkenesza (IIl); 6) cynbdar xampuus; B) okcua cepbl (VI); ) ruapokcuaom
MarHusi; ) MeJiblo; €) MarHheM.

JlaliTe Ha3BaHUS TOJYYEHHBIM BellecTBaM. J[Jis peakimu MOHHOTO OOMEHa COCTaBbTE
COKpAIIIEHHOE HOHHOE YPAaBHEHHUE.

4. T'a3, BBIACIMBIIMICA NpPU B3aUMOJCHCTBUM TBEPIOIO XJIOPUAA HATPUA C
KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTOM, pACTBOPHUIIM B BOJE U 100aBUIN K HEMY HUTpAT
cepebpa. Ilpu sTomM BbIman Oenblii TBOPOXKUCTHIM oOcajok. Hamummre ypaBHEHHS
OIMCAHHBIX PEAKIIHM.

5. 170t pactBOpa HHUTpaTa cepedpa CMelIaid ¢ U30BITKOM pacTBOpa XJIOpHIA
Hatpusi. Beinan ocagok mMaccoit 8,61 r. BerunciuTe MacCoByrO J0JIKO COJIM B PacTBOpE
HUTpaTa cepedpa.

Bapuanm 2

1. HanmuimTe 3JIeKTpOHHBIE CXEMBI aTOMa XJIOpa, MOHA XJIOPA U AJIEKTPOHHYIO
(GopMyy MOJEKYJIbl XJOpa. YKAKUTE BUJ XUMHUYECKON CBA3M M BAJIEHTHOCTH aTOMOB
XJIOpa B €ro MOJIEKYJIE.

2. ConsiHast KUCJIOTa pearupyer ¢ KaXIbIM U3 IBYX BEIIECTB, (POPMYJIbI KOTOPBIX
MPUBEIEHBI HUXKE:

a) FeSu Mg(OH),

0) Ca(OH), u NO

B) Ag u A1203

r) SO, u Zn.
Hanummre MonekynsipHble 1 HOHHO-MOJIEKYJISIPHBIE YPABHEHHSI PEAKLIUNA JJIs1 TOM Napbl
BEILECTB.

3. C xmopunom meau (II) B3aumoneiictBytroT: 1) okcup cepwi(1V) 2) rumpokcun
kanus 3) ruapokcu xenesa(ll) 4) cepnas kuciora 5) xene3o 6) HUTpat cepedpa.

Hamummre CcOOTBETCTBYIOIME ypaBHEHUs peakuui. Jlnsd OKHUCIHUTENBHO-
BOCCTAHOBUTEIBHOM pEAKIMU COCTaBbTE CXEMY DJIEKTPOHHOTO OanaHca, YKaKUTe
OKHUCJIUTENb U BOCCTAHOBUTEITb.
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4. Ilpu pobGaBnenuu ¢eHondTansernHa B pacTBOP TUAPOKCHIA HATPHUs PacTBOP
OKpacwicsi B MaJMHOBBIA 1BeT. [loydeHHBIH pacTBOp HEUTpaIM30Balu PACTBOPOM
KHUCJIOTBI, B pe3yJIbTaTe Yero oH oOecuBeTuicsa. A mocie no0aBiieHHus] K 0€CLIBETHOMY
pacTBOpYy HHUTpara cepebpa BbIlan OJIeHO- KENThIM ocafok. Hamumure ypaBHEHUs
OIMCAHHBIX PEAKIIHM.

5. K 200r consiHOM KHCJIOTHI MEUICHHO J00aBisjii KapOoHAT HATpUs M0
MIPEKpaIlleHNs] BbIJICNICHUs Ta3a, KOToporo Oblio cobpano 4,48 1 (H.y.). Onpexnenure
MacCCOBYIO JOJIIO XJIOPOBOJIOPO/Ia B PACTBOPE COJISIHOM KUCIOTHI.

Muxaiinoea U.B., yuumenv xumuu

MBOY COLI Ne 11, MO Kpacroapmetickuti patiow
Casunkuna JI.B., yuumens xumuu

MAOY COLI Ne 2, MO [[unckou pation

KonTposbHas padora Ne 5 «OO011as xapakTepuCcTHUKa
XAUMHAYECKNX 31eMEHTOB VIA-rpyrnmel. Cepa u e€
COCITUHEHUSD)

IIpeameTHbIE pe3yJIbTATHI:

e packpeiBath cMmbica [lepuommueckoro 3akona .M. MenneneeBa wu
JEMOHCTPUPOBATh €ro TOHUMAHHUE, OOBACHAMbL C6A3b NOJONCEHUS JleMeHma 6
llepuoouueckoti cucmeme ¢ pacnpeoeieHuem 21eKmpoOHO8 NO IHEPSeMUYECKUM YPOBHSM,
NOOYPOBHAM U OPOUMATAM AMOMO8 NEPBLIX Uemblpex nepuooos;

e xiaccu(UIMPOBATh XUMHUYECKHUE OJIEMEHTBhI, HEOPTaHWYECKHUE BEIECTBa,
XUMUYECKUE peakiuu (10 YUCIYy M COCTaBy Y4YacTBYIOIIMX B PEAKIMU BELIECTB, IO
TermoBoMy 3G (HEKTy, IO U3MEHEHHUIO CTETICHEW OKUCICHUS! XUMHYECKUX AJIEMEHTOB); 10
obpamumocmu, no y4acmuio Kamaiuzamopa,);

® XapaKkTepu3oBaTh (OMUCHIBaTh) OOIME U CHEHUUUECKHEe XUMHUYECKHE
CBOMCTBA TMPOCTHIX M CJIOXHBIX BEIIECTB, IOJTBEPKJIasi ONMUCAHHUE IPUMEpPAMHU
MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

MeranpeameTHblie pe3yJIbTaThI:

®  YMETb UCIOJIb30BATh IPUEMBI JIOTHYECKOTO MBILIJIEHUS [P OCBOEHUY 3HAHUI:
pacKpbIBaTh CMBICT XUMHUYECKMX MOHATUN (BBIACNATH MX CYIIECTBEHHBIE MPHU3HAKHU,
YCTaHABJIMBATh B3aUMOCBSI3b C IPYTUMH ITOHATUSIMH);

® aHANM3UpOBaTh, CpaBHHUBATh, 0000IIaTh, BBHIOMpPATh OCHOBAHUS  JJIs
KJIACCU(PMKALMU U CUCTEMATU3ALMN XUMUUYECKUX BEILIECTB U XUMUYECKUX PEAKIUH;

® YCTaHaBIIUBATh IPUUYMHHO-CIEACTBEHHBIE CBSI3U MEXY 00BEKTAMU U3YUECHHUS;
CTPOUTH JIOTUYECKUE PaACCYKIEHUS (MHIYKTUBHBIC, JENYKTUBHBIC, IO AaHAJOTUK);
IPOBOJUTH BBIBOJBI U 3aKIFOUECHUS;

® yMETh NMPUMEHATH B MPOLECCEe MO3HAHUS MOHATUS XMMHUecKas (popmyna u
ypaBHEHUE XMMHUUYECKOW pEaKUUMU — MPU PEUICHUU YYEOHBIX 3a7ad; C y4E€TOM 3THUX
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MOJIETBHBIX TPEACTABICHUN XapaKTEPU30BaTh HU3y4YaeMble XUMUUYECKUE BEIIECTBA U
XUMUYECKUE PEaKIIUH.
Bapuanr 1
ba3oBblil ypoBeHb
1. [Hansi anemenTsl: S, Se, O, Te. Pacnosioxute 1aHHBIE 3JIEMEHTHI B MOPAJIKE
BO3pacTaHUs aTOMHOT0 pajauyca. OTBET MOSICHUTE.
2. 3anosHute TabIUILY:

dopmyia
No Yucno CumBon Howmep Howmep Mertamn/ BHSIHZFO Xapakrep
/i YacTHIL JJeMEeHTa | MepuoAa | TPYHIbI HEeMeTasll OKCHJIa
OKCHJA
1 16
AJIEKTPOHOB
34
2
MIPOTOHA

3. Onpeaenute cTeneHb OKUCIEHUS cepbl B coeauHeHus x: SO,,S0s3, HaS, Ss,
H,S04K,S0,4, KHSO;, Ykaxute, kakue U3 3TUX BEIIECTB MOTYT OBITh TOJIBKO
BOCCTAHOBUTEJSIMU, TOJIBKO OKUCIIUTENISIMU, a KaKUE MPOSIBIISIOT OKUCIUTEIBHO-
BOCCTAHOBUTEIBHYIO IBOMCTBEHHOCTb.

4. PaccraBbTe KO (GUIIUEHTH B yPaBHEHUAX PEAKUU, YKAKUTE TUIT KaXKIOU
peakuuu (pasaoKeHus, COeAMHEHHsI, 0OMEHa, 3aMeIICHHUS ):

Al+S=A1S;
Zn+HZSO4=ZnSO4+H2T

BaSO3:t BaO‘f'SOzT

B&(NOg)z +K,»,SO4=BaS0Og4 l+KNO3

5. 5 MoJIb MarHus pearupyer ¢ CEpHOM KUCIIOTOU, BBIYUCIUTE KOJIUYECTBO
BEILIECTBA U 00BEM BBIJEISIIOIIETOCs BOAOPO/a IpH H.y. Hanuinure ypaBHeHue
peaKuuu, MPOU3BEAUTE PACUETHI.

Bapuanr 2
ba3oBblil ypoBeHb
1. [ansl anementsl: S, Se, O, Te. PacnosioxxuTe 1aHHBIC 3JIEMEHTHI B MOPSJIKE
YBEIIMYEHHUS 3HAUCHHUSI DJIEKTPOOPULIATEIbHOCTH. OTBET MOSICHUTE.
2. 3anonHuTE TaOIUILY:

Ne | Hucno CumBon | Homep Howmep Mertamn/ ®opmyna | XapakTep
H/ II | 4aCTUun JJIEMEHTAa nepuoaa T'pYIIIbI HEMCTaJII BBICHICTO | OKCHOa
OKCcHJIa
1 8
IIPOTOHOB
2 52
JJIEKTPOHA

3. Omnpenenute cTeneHb OKUCIEHUS cepbl B coeqnHeHusX: SOy, HaS, MgSOy,
Na,S0s;, S, SO; LiHSO;, YkaxuTe, kKakue U3 3TUX BEIIECTB MOTYT ObITh TOJIBKO

23



BOCCTAHOBUTEJSIMU, TOIBKO OKUCIIUTENISIMU, a KaKUE€ MPOSIBISIOT OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHYIO JBOWCTBEHHOCTb.

4. PaccraBbTe KO3(Q(GULIMEHTHI B YPABHEHUSIX PEAKLIMMA, YKAXKUTE THUI KaXI0U
peakiuu (pa3ioXeHus, COeIMHEeHMsI, OOMEHa, 3aMEIIICHHUS ):
K+S= KzS
Mg+HzSO4:MgSO4+H2T
CaSO3:t CaO‘f'SOzT
BaCl, +K,S04=BaS0O, |+KCl

5. 3 MOJb LIMHKA pearupyer ¢ CEPHOM KUCIOTOM, BBIYUCIUTE KOJTUYECTBO BEILIECTBA
1 00bEM BBIJICISIFOIIETOCS BOJOPO/Ia NP H.y. HanmuimuTe ypaBHeHHE peaKiui,
MIPOU3BEAUTE PACUETHI.

Bapuanr 1
IToBbIlIEHHBIH YPOBEHDb

1. [lo cokpalleHHOMY MOHHOMY YPaBHEHHMIO COCTaBbTE MOJEKYJSIPHOE U MOJHOE

MOHHOE ypaBHEHUE:
2H" +SO32' =H,0 + SOzT

2. Jlonummre ypaBHEHUS peaKUUid COECIMHEHUN CEphbl C KHUCIOPOJIOM, PAaCCTABHTE
KO3 ULIMEHTHI:

1) H, +_:st 2) SOz+_:SO3 3) ZI’IS+02=_+_

3. Ucnonb3ys MeTon 3JIEKTPOHHOro OallaHca, paccTaBbTe KOIPHUIMEHTH B
npemioxxerHon cxeme peakiuu: Cl,+H,S+H,0— H,SO4+HCL.
VYKaKUTE OKUCIUTEND U BOCCTAHOBUTEIIb.

4. MpeicnenHblii 3kcnepuMeHT. Bam Bbiansl ckIIHKM Nel m Ne2 ¢ pactBopammu
cynb(ara kamus u cynabduma kanus, a Takke 3 peaktuBa: xynopua meau (I1),
pacTBOpPHI XJIopUaa Oapus U THAPOKCUAA HATPHUSL.

1) Tonbko M3 yKa3aHHBIX B IEpPEYHE TPEX PEAKTUBOB BBHIOEPUTE 2, KOTOPHIE
HEO0OXOAMMBI 17151 ONIPEIeNICHUs KaXK/10T0 BEIIECTBA, HAXOIAIEr0Cs B CKIISTHKAX
Ne Tu Ne 2;

2) CocTtaBbTe€ MOJIEKYJISIPHOE, TMOJHOE M COKpAIllEHHOE HWOHHBIE YpaBHEHUS
pPEaAKLNi, KOTOPYIO IUIAHUPYETE MPOBECTHU JIJI BEMIECTBA U3 CKISTHKU No |

3) CocTaBbTe€ MOJIEKYJSPHOE, TOJHOE M COKPAIIEHHOE HOHHbIE YpaBHEHUS
pEeaAKLNi, KOTOPYIO IUIAHUPYETE MPOBECTHU JIJI BEMIECTBA U3 CKIISTHKU No 2

4) ns oopmileHUsT MBICICHHOTO SKCIIEPUMEHTA HCIOIb3YyHTE MPEIJIOKEHHYIO

HIDKE TaOJIHUILy:
Ne omeITa PeakTus Habmonaembie Mpu3HaKK Peakiun
(popmyina u HazBaHue) | BemectBo u3 ckiastHkd Ne 1 | BerrectBo u3 ckistHku Ne 2

N | —

BBIBOJI

K 50r pactBopa cepHOl KHCIOTHI J00aBWUJIM pAcTBOp HUTpara Oapus 10
MpEKpaIlleHUs] BbIICICHUST ocaaka. Macca ocaaka coctaBwia 23,3r. Berumciure
MacCOBYIO JIOJIFO CEPHOM KUCIIOTHI B ICXOJHOM pacTBope. B oTBeTe 3anuimnTe ypaBHeHHE
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peakuu, 0 KOTOpOH HACT pedyb B YCIOBHH 3a7a4d, U MPUBEIUTE BCE HEOOXOIMMBIC
BbIYKCIICHU (YKa3bIBANTE €TMHULIBI U3MEPEHUSI UCKOMBIX (PU3UYECKUX BEITUYMH).

Bapuanr 2
IToBbIICEHHBIN YPOBEHDb

1. Tlo cokpalieHHOMY HMOHHOMY YpPaBHEHHUIO COCTaBbTE€ MOJIEKYJSIPHOE M TOJIHOE
MOHHOE ypaBHEHUE:

Cu*'+S*=CuS|

2. JlonummTe ypaBHEHHsI pPEaKUUN COEIMHEHHI CEpbl C KHCIOPOJAOM, pacCTaBbTe
KO3 HUITUEHTHI.

__t 0,=S0, 2) st+_2802+H20 3) CuS+02=_+_

3. Ucnonb3yss MeTon dieKTpoHHOro OanaHca, paccTraBbTe KOd(DPHUIMEHTH B
MIPEIIOKEHHON CXEME pEeaKLUu:

Br,+H,S+H,0— H,SO4+HBr. Ykaxnute OKUCIUTEND U BOCCTAHOBUTED.

4. MbiciieHHbIl 3KcriepuMeHT. Bam Bbiganbl CkIsiHKA Nel u Ne2 ¢ pactBopamu
cynb(dara HaTpus U cylbpuTa HATPUs, a TAKXKe 3 PEaKTUBA: COJIAHASI KHUCIIOTA,
pacTBOpPBI HUTpaTa Oapus U TUIPOKCUIA HATPUS.

1) Tonbko M3 yKa3aHHBIX B TEPEYHE TPEX PEAKTUBOB BBIOEPUTE 2, KOTOPHIC
HEO0OXOAMMBI 17151 ONIPEIeNICHUS KX 10T0 BEIIECTBA, HAXOIAIEr0Cs B CKIISTHKAX
Nelu Ne2;

2) CocraBbTe€ MOJEKYJIAPHOE, MOJHOE M COKPAIIEHHOE HOHHBIE YpPaBHEHUS
peakuii, KOTOPYIO IUIaHUPYETe MPOBECTH IS BELIECTBA U3 CKISTHKHA No 1

3) CocraBpTe MOJEKYJISIPHOE, IOJHOE M COKPALIEHHOE HWOHHBIE YPaBHEHUS
peakuii, KOTOPYIO IJIaHUPYETE MIPOBECTH ISl BEILIECTBA U3 CKIISTHKU Ne 2

4) Jlns ohopmIiIeHHs] MBICIICHHOTO AKCIIEPUMEHTA UCIIOIB3YHUTE MPEIOKEHHYIO
HIDKE TaOJIuUITY:

Peaktun Haburotaemble mpu3Haky peakiun
(popmyna u HazBanue) | BemectBo u3 ckisinku Ne 1 | BemiectBo u3 ckiisinku Ne 2

Ne onbiTa

1

BBIBOJI

5. K 200r pactBopa cepHOM KHCIOTHI A00AaBUJIM PacTBOp XJjopuja Oapus 10
npeKpalleHus BblJeleHus ocaaka. Macca ocagka cocrtaBuia 46,6r. Beruncnure
MacCCOBYIO JIOJIIO CEPHOM KUCTIOTHI B %0 B UCXOJIHOM pacTBope. B oTBeTe 3anuimre
YpaBHEHUE PEAKIUHU, O KOTOPOH HJAET peub B YCIOBHUM 3a/1aud, U MPUBEIUTE BCE
HEOOXOJIUMBbIC BBIUUCICHUS (yKa3bIBaWTE EIUHMIIBI HM3MEPEHHUS HCKOMBIX
(bu3MYECKUX BEIUYHH).

Bruicokuii ypoBeHb
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[lepeuncnure K KAKMM TUIIaM XUMHUYECKUX PEAKIIMl OTHOCUTCS TaHHAs PEaKIIU:
SO,+0,S03; (B mpucyrctBun  V,0s). Hcnons3ys pa3inudHble BapHaHThI
KJ1acCU(UKAUU XUMUYECKUX PEAKIIHA.

N3 nepeyns BelecTB: MarHui, KUCIOPOA, TUIPOKCHJT HATPUS, COSTHASA KUCIIOTA,
TUAPOKCHUJ KaJIbIUs, BOJA, OKCHa HaTpus, okcuna ¢ocdopa (V): BeiOepute Te,
KOTOpble OynyT pearupoBaTh ¢ okcuipom cepbl (IV). 3anumure ypaBHEHUs
OCYLIECTBUMBIX PEAKIIUU.

Hcrnonp3yst MeToA dSJIEKTPOHHOTO OallaHca, paccTaBbTe KOIPGDUIIUCHTH B
MPEJIOKEHHON CXEMEe PEaKIIUHN:

Mg+H,SO4xoni)—MgSO4+H,ST+H,0. Vkaxure OKHCJIUTEND "

BOCCTAHOBUTEb.

Mpeicnennbiii 3kcniepuMmeHT. Bam Boianbl ckisHKA Nel u No2 ¢ pactBopamu
cynb(dara MarHusi U CEpHON KHUCJIOTHI, a TaKKe 3 peakTWBa: MarHUi, PacTBOPHI
HUTpaTa 0apus U TUIPOKCUA HATPHUS.

1) Tonbko M3 yKa3aHHBIX B IEpPEYHE TPEX PEAKTUBOB BBHIOEPUTE 2, KOTOpHIE
HEO0OXOIUMBI JIJIS OTIPEIeTICHUSI KaXKJI0T0 BEIEeCTBa, HAXOISIIIErocs B CKIISTHKaX
Nelu Ne2;

2) CoctaBbTe MOJEKYJAPHOE, IOJHOE W COKPAIIEHHOEC HOHHBIC YpaBHEHUS
peaKLMii, KOTOPYIO IUIAHUPYETE MPOBECTHU JIJI BEMIECTBA U3 CKIISTHKU No |

3) CocTaBbT€ MOJIEKYJISPHOE, IOJHOE M COKPAIIEHHOE HOHHbIE YpaBHEHUS
peakuii, KOTOPYIO IJIaHUPYETE MIPOBECTH ISl BEIIECTBA U3 CKIISTHKU Ne 2

4) Jlns ohopmIiIeHHs] MBICIICHHOTO AKCIIEPUMEHTA UCIIOIB3YHUTE MPEIOKEHHYIO
HIDKE TaOJIuUILy:

Ne ompiTa Peaktus Habmonaembie pu3HaKK Peakiuu

(popmyina u HazBaHue) | BemtectBo u3 ckiasiHku Ne 1 | BerectBo u3 ckistHku Ne 2

—

BBIBOJI

S.

K 200r 9,8% -oro pactBopa cepHoit kucioTsl qodasuian 250r 8%-oro pactBopa
ruipokcuia Hatpus. Haiiiure KonMyecTBO BellecTBa U Maccy oOpa3oBaBIIEHCS
conu. B oTBeTe 3anuminTe ypaBHEHUE PEAKIMH, O KOTOPOM UJIET PeYb B YCIOBUU
3aa4i, U NPUBEIUTE BCE HEOOXOAMMBIE BBIUMCIECHUS (yKa3bIBalTe €IUHULIBI
M3MEPEHUS UCKOMBIX (PU3UYECKUX BEJIUYKH).

Bapuanr 2
Broicokuii ypoBeHb

[lepeuncnure K KAKUM TUITAM XUMAYECKUX PEAKIINI OTHOCUTCS JJaHHAsT PEaKIus,
UCIIONIb3YSl PA3IMYHBIE BAPUAHTHl KIACCU(PUKALMKA XUMHUYECKHX PEaKIIHA:
SO;+H,0«+ H,SO4

W3 nepedHst BELIECTB: HATPHUil, KMUCIOPOJ, THAPOKCH] Kajausl, a30THas KHUCIIOTA,
TUIPOKCH Oapus, BOAA, OKCU MarHus, OKCHJ aTtoMuHus, okcua yraepoaa (IV):
BbIOEpUTE TE, KOTOpble OynyT pearupoBaTh ¢ okcugom cepol (VI). 3amumure
YpaBHEHHUS OCYUIECTBUMBIX PEaKLUi.
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3.

4.

)

2)
3)

4)

Hcnonp3yss MeToA 5SJIEKTPOHHOrO OanaHca, paccTaBbTe KOI(P(GUIUMEHTH B
PENJIOKEHHON CXeME peaKInu:

Ca+HSO4xoni)—CaSO4+H,ST+HL0. Vkaxknure OKUCIUTEND U BOCCTAHOBUTEII.
MpbiciieHHbIl 3KkcniepuMeHT. Bam Bbiganbl ckisiHkA Nel u Ne2 ¢ pactBopamu
cynbduaa Kaaus U cyjbdaTa amoMuHus, a Takke 3 peaktuBa: HuTpara meau(ll),
pacTBOpPHI HUTpaTa Oapus U TUJIPOKCUIA HATPUS.

TosbkO W3 yKa3aHHBIX B MEPEUYHE TPEX PEaKTUBOB BHIOEPUTE JIBA, KOTOPHIE
HEOOXOAMMBI JIJIsi OTIPEACIICHUS] KaXKJ0T0 BEIEeCTBA, HAXOMISIIETOCS B CKIISTHKAaX
Nelu Ne2;

CocTtaBbTe MOJIEKYJSIPHOE, TTOJTHOE M COKPAILICHHOE MOHHBIE YPABHEHUS pPEaKIUM,
KOTOPYIO IJIAHUPYETE MTPOBECTH ISl BELIECTBA U3 CKIISTHKHU Ne 1

CocTtaBbTe MOJIEKYJISIPHOE, TTOJIHOE M COKPAILICHHOE MOHHBIE YPABHEHUS PEAKIUMI,
KOTOPYIO IIJIAHUPYETE MPOBECTH ISl BEIIECTBA U3 CKISTHKHU Ne 2

Jns oopMiieHHsT MBICJIEHHOTO JKCIEPUMEHTA MCHOJIb3YUTE MPEIIoKEHHYIO
HIDKE TaOJuILy:

Ne ompiTa Peaktus Hab6mroaemblie mpu3Haku peakium

(popmyna n HazBanue) | BemectBo u3 ckistaku Ne 1 | BemnectBo u3 CKistHKH Ne 2

BbIBO/|

S.

K 200r 9,8% -oro pactBopa cepHoit kuciotsl gooasuiu 200r 5,6%-oro pactBopa
TUApOKCUIa HaTpus. Haliiute Konrm4ecTBO BelecTBa U Maccy o0pa3oBaBIICHCS
coiv. B oTBeTe 3anuimTe ypaBHEHHE PEAKIMK, O KOTOPOI UET pedb B YCIOBUU
3a/1a4M, U MPUBEAUTE BCE HEOOXOIUMbIC BHIUUCIICHUS (YKa3bIBAUTE €IUHULIBI
M3MEPEHUSI HCKOMBIX (DU3UYECKUX BEIIMYWH).

PexomennoBanHas mkaia
100% - 85% - «5» 69% - 50% - «3»
84% - 70% - «4» 49% - 0% - «2»

Cnucok aureparypsl

1.

2.

JIeMOHCTpallMOHHBIN BApUAHT KOHTPOJIbHBIX U3MEPUTEIBHBIX MAaTEPHUATIOB
OCHOBHOT'O TOCYIapCTBEHHOTO 3k3aMeHa 2025 roxa; OUIIN.

Kysuenosa H. E., JIeskun A. H. 3agaunuk o xumnu 9 knacc. M. «Benrana-
I'pad», 2012

. Kynmosa A. B., Kopomenko A. C. Xumusi. Bcepoccuiickast mpoBepouHas paboTa

9 knacc M. «Dxk3amen», 2018
Ho6potun /. FO., Momyanosa I'. H. Xumus. OcHOBHO# TOCy1apCTBEHHbIN
sKk3aMeH. ['oToBUMCs K uToroBoit arrectauuu. M. «temnext-Lentp», 2020

I'op0aToBa E.A, yunrens xumnn
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MAOY COII Ne 10 ITaBnoBckuii p-H.
I'po3za C.II., yuurtenb XUMUU

MAOY COHUI Ne 13 TemprokCKuii p-H.
KoBanbuyk JI.B., yunurtens xumun
MAOQOY COII Ne 6 r. I'ennenmxuk
Pesa B.H., yuurenbs xumuu

MBOY COII Ne 1 OtpagHeHCKUit p-H.

KonTtpoabHas padora Ne 6 «O011as xapakTepucTHKa
XUMHUYECKHUX 3J1eMEHTOB VA-rpynmnsl. A30T u pocdop, 1 ux
COCJIMHECHUSI

IIpenmMeTHbIe pe3yabTaTHhI:

XapaKTepu30BaTh (OMUCHIBATH) PU3NICCKUE M XUMUICCKUE CBOWCTBA IIPOCTHIX
BemecTB (a30T, hocdop) u 00pa30BaHHBIX UMH CIIOKHBIX BEIIECTB, B TOM YHUCIIC
WX BOJIHBIX pacTBOpoB (amMmmuak, okcuabl azota (I, II, III, IV, V) u pocdopa (I1I,
V), a3otHas, ¢pochopHas KUCIOTHI;

MOSICHATH COCTaB, OT/ICJIbHBIC CIIOCOOBI TIOTYYEHHS M CBOMCTBA CIIOKHBIX
BEIICCTB (A30THAsI M a30TUCTAsI KUCJIOTHI, aMMHAK,

dhochun, ramorenuasl pocdopa (I u V);

OTHCHIBATH POJIb BAKHEHIIINX H3y4aeMBIX BEIIECTB B MIPUPOIHBIX MTpOIleccax,
BJIMSTHUE Ha )KMBBIC OPTaHU3MbI, IPUMEHEHUE B PA3IMYHBIX OTPACIIAX
9KOHOMHKH, UCIIOJIb30BAHUE JIJISI CO3/IaHUSI COBPEMEHHBIX MAaTEPHUAJIOB U
TEXHOJIOTUH;

OOBSCHATH M POTHO3UPOBATH CBOMCTBA BAKHEHIIIMX U3ydaeMbIX BEIICCTB B
3aBHCHMOCTH OT X COCTaBa U CTPOCHWSI, IPUMCHCHHE BEIIECTB B 3aBUCUMOCTH
OT UX CBOMCTB;

MPUMEHSTh OCHOBHBIC OIIEPAIIMH MBICIIUTEIIBHON JIeITeIbHOCTH — aHAJIH3 U
CUHTE3, CpaBHEHUE, 0000IIEHNEe, CHCTEMATHU3AIINIO, BBISIBIICHUE TPHYNHHO-
CJICJICTBEHHBIX CBSI3EH — JIsl U3yYCHUS CBOWCTB BEIIECTB M XUMHUIECKHIX
peaxIuii, eCTeCTBEHHOHAYYHBIE METObI TIO3HAHMSI — HAOI0ICHHE, U3MEPEHHE,
MOJICTTUPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICIICHHBIH).

MeranpeaMeTHbIE€ Pe3yJIbTAThI:

YCBOCHHE MEXIUCIUITIMHAPHBIX (MEKITPEIMETHBIX ) MOHATUN, OTPaXKAIOIINX
MaTepHalbHOE €IMHCTBO MUPA U MPOLECC MO3HaHUS (BEIIEeCTBO, CBOWCTBO,
SHEPrus, sIBICHNE, HAyYHbIH (aKT, 3aKOHOMEPHOCTb, THIIOTE3a, 3aKOH, TEOPHUS,
HaOJII0/IeHUE, U3MEPEHNE, UCCIIEI0BAHNE, SKCTIEPUMEHT U JIPYTHE);

OBJIaJICHHE YHUBEPCATbHBIMU yU€OHBIMU ACHCTBUSIMHU (ITO3HABATEIbHBIMH,
KOMMYHHKATUBHBIMU, PETYJISITUBHBIMH ), B&XKHBIMU JIJI51 TOBBIIIICHUS

3¢ (HEeKTUBHOCTH OCBOEHUS COJEpKaHUs Y4eOHOro npeameTa, popMupoBaHUS
KOMIIETEHIIHM, a TaKKe MPOEKTHO-UCCIIE0BATEIbCKOM 1eATeIbHOCTH
00yyYaromuxcs B Kypce XUMUH;
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e YMEHHUSA peniaTh y4eOHbIC U UCCIIEIOBATEILCKIE 3aa9H: CAMOCTOSTEIHHO
BBIOMpATh CIIOCO0 perieHus yaeOHOM 3a1a4u (CpaBHUBATH HECKOJIBLKO BAPHAHTOB
pelIeHus1, BRIOUpaTh HanboJee MOAXOAAIIUN C YIE€TOM CaMOCTOSTEIHLHO
BBIJICJIEHHBIX KPUTEPHUEB), IJIAHUPOBATH CBOIO PA0OTY MPHU PEIICHUN YICOHOM
WJIM UCCIIeIOBATENBCKON 3a]1a4i; Ha OCHOBE TIOyYEHHBIX PE3yIbTaTOB
dhopmypoBaTh 0000IIEHUS U BBIBOJIBI, TPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHE
MPOIIECCOB; AaHATM3UPOBATH PE3yJIbTAThl: COOTHOCHTH CBOM JICUCTBUS C
MJIAHUPYEMBIMU Pe3yJIbTaTaMH, OCYIIECTBIISATh CAMOKOHTPOJIb JAESTETLHOCTH;
KOPPEKTUPOBATH CBOIO JICSITEIIBHOCTh HA OCHOBE CAMOAHAJIM3a U CAaMOOIICHKH.

ba3oBblll ypOBEHB

1 BapuanT

1. JlailTe XapakTEpUCTUKY 3JIEMEHTA a30Ta MO €ro MojoxeHuto B [leprnoanueckoit
CUCTEME.

2. Tlepeuncnute alOTpONHBIE BUIOM3MEHEHUS (hochopa, YKaKUTE UX PU3NYECKHE
CBOWCTBA.

3. Jonummure ypaBHEHUs peakluii, paccTaBbTe KOA(DPUIMEHTHI U YKAKUTE THUI
pEeaKInHu:

A) P+ Oz = PzOs

b) HNO;s;+ NaOH = NaNO; +....

B) AgNO3 + NazsPOs=.... +....

4.PaccuuTaiite MosieKyisipHyto Maccy ¢ocdopnoit kucinotsl (H3PO4) u maccoBytro

noito pocdopa B HEl.

2 BapHaHT

1. HaiiTe xapaKkTepuCTHKY 3j1eMeHTa (ocdopa Mo ero nojoKeHUIo B
Ilepnoauueckoi cucreme.

2. VYKaxuTe cOCTaB BO3/yXa, IPOLIECHTHOE COAECPKAHUE a30Ta B HEM U €r0
¢du3nyeckue cBOICTBa.

3. Jonumure ypaBHEHUS peakluid, paccTaBbTe KOAP(MUIMEHTHI U YKAXKUTE TUIL
peaKluu:

A) NzOs + HzO = HNO3

b) H3;PO4+ KOH = K;3PO4+....

B) AgNO; + NaCl=.... +....

4. PaccuuTaiite MoJIeKyJIsipHYI0 Maccy HuTpaTa HaTpus (NaNO;) u MaccoByO 0O

a30Ta B HEM.

Cpennuii ypoBeHb

1 BapuanTt

1. PaccTaBbTe 351€MEHTHI B TOPSIAKE BO3PACTaHUS HEMETAUIMYECKUX CBOWCTB: Cepa,
dhochop, kpemMHUI, ATFOMUHUN U OOBICHUTE CBOU BBHIOOD.

2. V3 naHHOTO MepeuHst BEIOEPUTE BEIIECTBA, C KOTOPBIMU pearupyeT a3oT: KaJlblIHi,
BOJOPOJI, BOAA, KACIOPOI, aMMuak. Hamuimmre ypaBHEHHS] BO3MOKHBIX PEAKIIUHN U
paccTaBbTe KOI(DPUIUEHTHI.
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3. B pactBOp HUTpaTa cepedbpa MOMECTIIIM METHYIO TIJIACTUHKY Maccoit 6,4 r. Kakas
macca cepedpa oOpa3yeTcs nociie peakuuu?

2 BapuaHT

1. PaccTaBbTE 21EMEHTHI B TOPSIAKE YMEHBIICHUS! HEMETAIUINYECKUX CBOMCTB:
MBIIBAK, hochop, a30T, CypbMa U 0OBSICHUTE CBOM BHIOOD.

2. V3 naHHOTO nepeyHst BEIOEPUTE BEIIECTBA, C KOTOPBIMU pearupyet pocdop:
MarHuu, BOJOPOJ, BOJA, KUCIOPOA, HaTpui. Hanmummre ypaBHEHN BO3MOXKHBIX
peakimii 1 pacctaBbTe KOADPUITMESHTHI.

3. I'mapokcua HaTpus Maccoil 8 © mpopearupoBai ¢ a30THOM kucioToi. Kakas macca
COJIU TPU 3TOM 00pa3oBaach?

VYriy6rieHHbIH ypOBEHb
1 BapuanT
1. PaccraBbTe KO3 (PULIHEHTH METOIOM 3JIEKTPOHHOIO OanaHca:
Ag +HNOs(p-p) = AgNO; + NO +H,0O
VYKaxuTe OKHUCIUTEIb U BOCCTAHOBUTEb.
2. CocTtaBbTe MOJEKYIISIpHBIE YPAaBHEHHUS CICAYIONINX MPEBPALCHUA:
P— P205—>H3PO4—>N83PO4—>N8,NO3
YpaBHeHUEe 4 HATUIINTE B HOHHOM BH/JIE.
3. Kakoii 06beM ammuaka o0pa3yercsi IpH B3aUMOJICHCTBUU pacTBOpa XJIOpUIa
amMmoHus ¢ 132r 10% pactBopa rugpokcuaa Kanus?

2. Bapuanr
1. PaccraBpTe KOA(PHUIIMESHTH METOIOM AJICKTPOHHOTO OajaHca:
P +HNO; (xon11.) = H;PO4 + NO, +H,O
VYKaXuTe OKUCIUTETh U BOCCTAHOBUTEIIb.
2. CocTraBbTe MOJIEKYJISIPHBIE YPABHEHHUSI CIIEYIOIINX MIPEBPAICHUI:
NO—>N02—>HNO3—>NH4NO3 —>NH3
VYpaBHeHue 4 HANUIIKUTE B HIOHHOM BUJIE.
3. Kaxkas macca ocaaka obpasyercs nipu Bzaumojericteun 200r 17%-ro
pacTBopa HUTpara cepedpa ¢ ¢pocharoM HaTpus?

PexomennoBaHHas mkaja
100% - 85% - «5»

84% - 70% - «4»

69% - 50% - «3»

49% - 0% - «2»
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Bucmopoockaa E.B., yuumenv xumuu
MBOYY COLI Ne 1 um. U.®D. Bappaswvl
MO Cmapomunckuu pation

Kopueesckaa A. A., yuumens xumuu
MBOY COLL Ne 34 nem. [[ocybea
MO Tyancunckuii pavion

KonTponbHasa padora Ne 7 «O011as xapakTepucTuka
XAMUAYECKUX NEMEHTOB [V A-rpynmel. YTIEpoa U KpEMHUM,
U UX COCITUHECHUSD)

IIpeamerHbIe pe3yabTaThl:

® JJUIIOCTPUPOBATH B3aHMOCBSI3b OCHOBHBIX XUMUYECKUX ITOHATUN U IPUMEHSATH
9TH MOHSTHS MPU ONMCAHUU BELIECTB U UX MPEBPALICHUM;

®  HCMOJb30BaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJICHHs (JOPMYJI BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUN;

® ONpEAeNiITh BaJEHTHOCTh M CTENEHb OKUCIEHUS XUMUYECKHUX DHJIEMEHTOB B
COEIMHEHUSIX Pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOW CBSI3U (KOBAJIEHTHAasi, MOHHAsA) B
HEOPTraHWYECKUX COCAUHEHHUAX, THUI KPHUCTAUIMYECKOM PEmETKH KOHKPETHOI'O
BELIECTBA;

® COOTHOCUTh 0003HAUYEHMs, KOTOPbIE UMEIOTCA B MEPUOAUYECKON TadiuLe, ¢
YUCJIOBBIMU XAPAaKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsif sipa, o0Iee YUCiIo 3JIEKTPOHOB U PaCHpeIeIeHHe UX IO 3JEKTPOHHBIM CJIOSAM),
00BACHAMb C643b NONOdNCEHUs Inemenma 6 [lepuoduueckol cucmeme c pacnpeoeneHuem
INIEKMPOHOE NO IHEPLEMUUECKUM YPOBHAM, NOOYPOGHAM U OPOUMANAM,

® O00BACHATH O0ILIME 3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB AJIEMEHTOB M MX
COECIMHEHUN (KUCTOMHO-OCHOBHBIX U OKUCIUMENbHO-80CCIMAHOBUMENbHBIX CBOUCME
0OKCUO08 U 2udpoxcudos) IV-A TpyIIibl ¢ yu€TOM CTPOEHUSI KX aTOMOB;

e Iaccu(UUUPOBATh XUMHUYECKHUE HIIEMEHTBI, HEOPraHWYECKUE BEIIECTBA,
XUMHUYECKUE peaKkuu (II0 YKMCIy U COCTAaBY YYAaCTBYIOIIMX B PEAKIMH BELIECTB, 10
TEII0BOMY 3P (HEKTY, 10 U3MEHEHUIO CTETNIeHEW OKUCICHHUS XUMHUUECKHUX 3JIEMEHTOB);

® XapakTepu3oBaTh (OMHUCHIBaTh) OOUIME U CHEHU(PUUECKHE XHUMHUYECKHE
CBOMCTBAa MPOCTBIX M CIOXKHBIX BEIIECTB, IMOATBEPXkKAAs ONUCAHUE IpUMEpPaMU
MOJIEKYJIIPHBIX ¥ HOHHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

® COCTaBJIATH YPABHEHMS IIEKTPOJUTUYECKON TUCCOLUALMHU KUCIIOT, IEN0YEN U
COJICH, TMOJIHBIE U COKpAIEHHBbIE YpaBHEHHUS pPEaKIMii MOHHOrO OOMEHa, YpaBHEHMS
peaKkLMii, HOATBEPKAAOUINX CYIIECTBOBAHUE T€HETHUECKON CBSA3H MEXIy BELIECTBAMU
pa3IMyHBIX KiaccoB A [V-A rpynimsi;

® PpACKpBIBATh  CYIIHOCTb  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUUN
IIOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOTO OajaHca peakuui;

® [IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXHOCTH IPOTEKAHUS XUMUYECKHUX IIPEBPALLICHUN B PA3JINYHBIX YCIOBHUSIX;
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® BBHIUHCIATh OTHOCUTEIHHYIO MOJICKYJSPHYIO W MOJISIPHYIO MAacChl BEIECTB,
MaCCOBYIO JIOJTIO BEIIECTBA B pACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOM
peaxiuy;

e CoOMOaTh MPaBWIA TMOJIB30BAHUS XUMHUYECKOW MOCYI0W M J1aOOopaTOPHBIM
o0opynoBaHHEM, a TaKXe MpaBuia OOpaIleHHs C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKITUSMU TI0 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTBHITOB IO TIOJTYICHHIO U
coOMpaHUIO ra3000pa3HBIX BEIIECTB (YIIIEKUCIIOTO Ira3a);

® Xxapakmepuzoseamv (Onucvleamy) usuyeckue U Xumuyeckue Cceolucmea
npocmuix Gewecms (epagum, aimas, KpemHuil) U 0OpA308AHHLIX UMU CAOIHCHLIX
seujecmas, 8 Mom 4ucie ux 800HbIX pacmeopos (okcuowvl yenepooa (11, 1V), kpemnus (1V),
V2ONbHAs, KPeMHUeBAsl KUCTIOMbL);

®  NOACHAMb COCMAB, OMOEIbHbIE CNOCOObL NOYUEHUS. U CBOUCMBA CIONCHBIX
geujecms (YKCycHas KUCI0ma u ee coieil, 2ano2eHuovt kpemuusi (1V));

®  ONUCHIGAMb POJIb BANCHEUWUX UYUAEMBIX eUjeCmE 8 NPUPOOHLIX NPOYeccax,
GNUAHUE HA JICUBLLE OP2AHU3MbBI, NPUMEHEHUEe 6 DA3IUYHBIX OMPACAAX IKOHOMUKU,
UCNONIBL308AHUE 0151 CO30AHUSL COBPEMEHHBIX MAMEPUATIOB8 U MEXHOJIOCULL

® TMPOBOJUTH PEAKIIUH, MOATBEP)KIAONINE KAaUYECTBEHHBIA COCTaB Pa3IMYHBIX
BEIIECTB: PACMO3HABATh OIMBITHBIM ITyTEM KapOOHAT-, CHIIMKAT-HOHOB MPUCYTCTBYIOIINE
B BOJIHBIX PacTBOpax HEOPTraHUYECKUX BEIIECTB;

®  00BACHAMb U NPOSHO3UPOBAMb CEOUCMBA BANCHEUULUX U3VUACMBIX 8EU4ECNE 8
3a8UCUMOCMU OM UX COCMABA U CIMPOEHUS, NPUMEHEHUE 8eUleCms 8 3a8UCUMOCTNU OM UX
CBOUCMB, B03MONCHOCTb NPOMEKAHUS XUMUUECKUX NPeSPaAueHUL 8 PA3IUYHBIX YCA0BUAX
HA OCHOBE PACCMOMPEHHBIX INEMEHMO8 XUMUYECKOU KUHEMUKU U MEPMOOUHAMUKU,

® MPUMEHSTH OCHOBHBIC OIEPAIMH MBICIUTEIHHON NEATETbHOCTH — aHAINU3 U

CHHTC3, CPpaBHCHHC, O606H.I€HI/I€, CHUCTCMAaTU3allHIO, BBISIBJICHHC
IMPUYINHHO-CICACTBCHHBIX CBS3EH — AJIs1 U3YYCHUA CBOMCTB BCIIECTB U XHMHUYCCKHX
peaKHHﬁ, CCTCCTBCHHO-HAY4YHBIC MCTOJbl IIO3HAHUA — Ha6J'IIOI[eHI/Ie, HN3MCPCHUC,

MOJIETUPOBAHUE, FIKCTIEPUMEHT (peaibHbIN 1 MBICIICHHBIN );

®  UCNONB308aMb NOJYYEHHble NPeoCcmasienus o cgepax npogeccuoHalbHOU
0esmenbHOCMU, CBA3AHHBIX C HAYKOU U COBPEMEHHbIMU MEXHOO2UAMU, KAK OCHOB) OJs
npogeccuonanvHoll opuenmayuu u 01 OCO3HAHHO20 8blOOPA XUMUU KAK NPOPUILHOZO
npeomema npu NpoooIdCeHUU 00yUeHUs Ha YPOsHe cpedHe20 0oule20 0o0pa308aHusl.

MeTanpeaMeTHbIe pe3yJbTaThl:

® YCBOGHUE MEXKIUCIUIUIMHAPHBIX (MEXIPEAMETHBIX) MOHATUH, OTpaKarolux
MaTepualibHOE €IMHCTBO MHpa U MPOLECC MO3HAHUS (BEUIECTBO, CBOWCTBO, dHEPTUS,
SIBJICHHE, HAay4YHBIH (DAKT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOpHs, HAOIIOACHHE,
U3MEPEHUE, UCCIIEOBAHNE, SKCIIEPUMEHT U JIPYTHUE);

® OBJIAJICHWE YHHUBEPCAIBHBIMUA YYE€OHBIMH JEHCTBUSIMH (IIO3HABATCIHHBIMU,
KOMMYHUKATUBHBIMU, PETYISTUBHBIMH), BaXKHBIMU JJIsI MOBBIIMICHUS 3(P(HEKTUBHOCTH
OCBOEHHUS COJACp)KaHUsS yuyeOHOro mpeameta, GopMHpOBaHUS KOMIIETCHIIMM, a TakKXe
MIPOEKTHO-UCCIIEI0BATEIBCKOM ACATEILHOCTH 00YUYaAIOIINXCS B KYpCe XUMUH;

® CIIOCOOHOCTh MX HCIOJB30BaTh B Y4EOHOM, MO3HABATEILHOM U COIMAILHOU
ITPaKTHUKE.
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Osnadenue  YHUBEPCATbHBIMU — NO3ZHABAMENbHLIMU — YUEOHbIMU — OelUCMBUIMU
BKIIOUAC!

1) 6a30BbIC JIOTUYECKUE ICUCTBUS:

YMEHUS UCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIICHUS [TPU OCBOEHUW 3HAHUIA:
PACKpbIBaTh CMBICII XUMHYECKUX TMOHATUN (BBIACIATh WUX CYHIECTBEHHBIE MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C JPYTMMHU MOHATHUAMM); aHAIU3UPOBATh, CPaBHUBATD,
0000111aTh, BEIOMPATH OCHOBAHUS JIJIs KJIACCU(UKAIIMK U CUCTEMATHU3AIlMd XUMUYECKUX
BCIIECTB M XHWMHUYECKHX PEaKIMi; YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIC CBSI3U
MEXIy OOBEKTAMU H3YYCHHS; CTPOUTH JIOTHYECKHUE PACCYXKIACHUS (HMHIYKTUBHBIC,
JIeAYKTUBHBIE, TI0O AaHAJIOTHH); TMpeajaraTh KPUTEPUU W  BBIIBIATH  0OIIHe
3aKOHOMEPHOCTH W TMPOTHUBOPEYHUS B U3Y4a€MbIX IMPOIIECCAX U SBJICHUSX; MPOBOIUTH
BBIBOABI W 3aKJIIOYCHHS; YMEHHS TPUMEHITh B TPOIECCEe TO3HAHUSA TOHSTHUS
(IpeAMETHBIE U METANPEIMETHBIE ), CAMBOJIUYECKUE (3HAKOBBIE) MOJIEIIU, UCIIOIb3yEMbIE
B XHMUH, TIPeoOpPa30BbIBATh MOJICIBHBIC MPEACTABICHUS — XUMHUCCKHI 3HAK (CHMBOJI
aJIEMEHTa), XUMHUYecKass (opMysia ¥ YpaBHEHNE XUMHYECCKOW PEaKIUK — MPU PEIICHUN
y4eOHBIX 3a/lad; C YYETOM OTHX MOJICIbHBIX TPEACTAaBICHUN XapaKTepU30BaTh
M3ydaeMbIe XUMUUYECKHE BEIIECTBA M XUMUYECKHUE PEAKITHH.

2) 0a30BbI€ UCCNEAOBATEIbCKUE NEHCTBUA (METOABI HAYYHOTO TIO3HAHUS BEILIECTB
1 SIBJICHUM):

YMEHUS WCMOJb30BaTh IIOCTABJICHHBIC BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUSI U CAMOCTOSITEIbHO CTaBUTh BOMPOCHI; aHAIU3UPOBAaTh (DAKThI, BHISBISATH U
dbopmynupoBaTh MpoOIeMy, ONPEALNSITh 1Edb U 3a/1a4d, COOTBETCTBYIOIINE PEIICHHUIO
npoOJeMbl; TpeasiaraTh  OMUCATEIbHYI0 WM  OOBSCHUTEIBHYIO THUIOTE3y U
OCYIIECTBJISITh €€ MPOBEPKY; YMEHUS POBOIUTH U3MEPEHUS HEOOXOIUMBIX TTaPaAMETPOB,
BBIYKCIICHUS, MOJICJIMPOBAHUE, HAONIONEHUSI W OKCHEPUMEHTHl (peajbHble U
MBICIICHHBIE), CaMOCTOSITEIbHO  MPOTHO3UPOBATh  pe3yJbTaThl, (POpMyIUpOBaAThH
0000mIeHNsT W BBIBOJBI 10 pE3yibTaTaM TMPOBEACHHOTO OMBITA, WCCICIOBAHUSA,
COCTaBJISITH OTYET O MPOJICTaHHON padboTe;

Osnadenue ynugepcarbHulMu y4eOHbIMU KOMMYHUKAMUBHBIMU OeUCBUAMIU.

Ha OCHOBE IOJIYY€HHBIX PEe3yNbTaToB (HOpMYIHpOBaTh OOOOIICHUS U BHIBOJIBI,
MIPOTHO3UPOBAThL BO3MOXHOE pa3BUTHE TIPOIECCOB; aHAJIM3UPOBATH PE3YJbTATHI:
COOTHOCHUTh CBOM JCHCTBHSA C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBIISTh
CAaMOKOHTPOJIb JICSITEIILHOCTH; KOPPEKTHUPOBATh CBOIO JEATEILHOCTh HAa OCHOBE
caMoaHaJIi3a U CaMOOIICHKH.

Bapwuanr 1.
ba3oBblil ypoBeHb
1. 3aKOHYUTH MPEITIOKEHUS:
VY yraepoaa ...... AITOTPONHBIX MOAU(PUKALIMMA, & UMEHHO ....... :
Anma3s u rpaduT UMEIOT ......... KPUCTAINTIMYECKYIO PEIIETKY.
XapaktepHble (pu3nuecKre CBOMCTBA anmasa . ..... , TpaduT IPUMEHSIETCS IS, . ....
2. Hanummre ypaBHEHUS TIONYyYEHHsI YIJIGKMCIOTO Ta3a B  JIaDOpaTOpHH.
[Ipenynoxute crnocod cobupanmsi ero. Paccuuraiite MOJApHYIO Maccy
YTJIEKUCIIOTO Ta3a.
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3. Jua oborpeBa >KWIMILA HUCHOJB3YIOT yroyb. CKOJBKO TEIUIa BBIACIUTHCS IMPH

cxxuranuu 480 kr yris. TepMoxumMudeckoe ypaBHEHHE IIpoliecca:

C + 0O, =CO0O; + 402,24 xJIx. (OTBET OKPYTIUTE J0 LENbIX).

OcyiiecTBUTH cXeMy IpeBpaileHuii. Paccuntate 001yt0 CyMMy npeBpanieHui.

Ca0O — CaCO3; — CO,; —BaCOs.
Ha3Bate He MeHee Tpex NpUMEpOB OOJaCTel NPUMEHEHHS] XUMUYECKOIO

AIIEMEHTA U €r0 COEAMHEHHH, y KOTOPOro Cpelu aJIOTPOMHBIX BUIOU3MEHEHHIM
€CTh U KpUCTAJTNUecKasi, U amopdHas (HOpMbI.

Bapmuanr 2.
ba3oBblii ypoBeHb
3aKOHYUTH NMPEIJI0KECHUS:
1. Kpemnauit B Tabmmie xumudeckux osnemeHToB uM. J[.M. Menneneena

PACIIOJIOKEH B ...... IpYIIE, ..... IOATPYMIIE, ...... nepuoJie.

2. 3apsa sapa KPeMHHUS . ..... , YUCJIO IPOTOHOSB ...... , YUCJIO DJIEKTPOHOB ...... ,
HEUTPOHOB ...... .

3. B coeauHEHHAX KpeMHHS THI KPHUCTAUIMYECKON PEIIETKH: KPEMHHUS
amop@dHoOro ...... , okcuzie kpemuus (IV) ...... , CUJTUKATE KaJIbLIUS . ..... :

. Ilpennoxkxute MOCHEAOBATEIBHOCT JEUCTBUN 10 pa3/IeNIeHUI0 CMECH

KBapIEBOr0 MECKa W MOBAPEHHOU COJIM. YKaXUTE MOJEKYISIpHYIO (hOopMyITy
KBapIlEBOr0 MECKA U PACCUUTANTE €r0 MOJISIPHYIO MaccCy.

. Jns momydeHHWil HerameHHOM W3BECTH pa3iararoT M3BECTHSK. CKOJIBKO KI

M3BECTHSIKA  HeoOxonuMmo, eciau  3arpauymBaercs 3600  kJ[>K/MoOIb.
TepMmoxuMuyeckoe ypaBHEHHE PEaAKIINU:

CaCOs;=Ca0O + CO, — 1200 x/Ix .

OcymecTBUTh  cXeMy  mpeBpamieHuii. Paccuurtats  oOHIyr0o  CcymMmy
KO2(pPUIIMEHTOB.

SlOz — Sl—>N8,28103 — HleO3 .

. Ha3BaTth He MeHee Tpex NpuMepoB oO0JacTeil MPUMEHEHUS XHUMHYECKOTrO

JeMEeHTa M €ro COEAMHEHUH, Yy KOTOpPOro OJHO U3 aJUIOTPOIHBIX
BUJIOU3MEHEHUI (yJIIepEHBI.

Bapuanr I.

IMpopuiabHbINA YPOBEHB.
Neo 1
OOBsiCHUTE MOYEMY MPU XUMHUUYECKHX 0KOTaX KHCIOTOU (KpOMe CepHOI) MECTO 0Xkora
PEKOMEHIYIOT 00pabaThiBaTh PACTBOPOM CO/IBI.

HamnwucaTe ypaBHEHHE rUIposin3a pacTBOPa COBbI.

No 2
3anuIuuTe ypaBHEHUS PEaKLMM K CIEAYIOIIUM CXEMAM:

+ n360s1T0K COZ + HyO

CaCz — CH4 — X1 — Sr CO3 > Xz d COZ
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Ne 3
W3 npeaioKeHHOro IEepeyHsl BEIISCTB BBIOPATh, T€, KOTOPHIC BCTYHAIOT B PEaKIUU

MOHHOTO OOM€EHA C 06p8,30BaHI/ICM rasa, O6pa?>yIOH_ICFOC}I ITPH JAbIXaHHH.
LizCO3 ) HNO3 ) CuO , CaClz ) N32CO3

Ne 4
3aKOHYHTH YpaBHCHUE PEAKIIUMH, COCTABUThH JJICKTPOHHBIN OalaHC, yKa3aTh OKUCIUTEITh

Y BOCCTAHOBUTENb
Si+ RbOH —

Ne 5

IIpy BbIIIEUKE MCIIOJIB3YETCS MUTHEBAsA COAA U CTOJIOBBIM YKCyC. [Ipu B3aumonencTenu
30r coampl u 80r 6% pacTBOpa yKCyca BBLACIIUJICS ra3, MaccoBas 10Ji1 KOToporo — 75%.
Paccuntarh Maccy MoJly4eHHOTIO rasa.

Bapuanr I1.
IIpodunbHbIi yPOBEHb.
No 1
B cocraB numieBoit no6aBku E 560 BXOAUT CHIIMKAT KaJidsi, KOTOPHIA HEOJAHO3HAYHO
BO3JCMCTBYET HA CIMU3UCTYIO TOBEPXHOCTD KETY KA.
OOBsicHUTE TIOUEMY.
Hanucares ypaBHeHMe ruiponmnsa pacTBopa CUIMKATA KAJIHS.

Ne 2

3aHI/IHII/ITe YPaBHCHUA peaKHI/Iﬁ K CJIICAYIOIINM CXCMaM:
+HCI

Si Hs — Xl — C&SlO3 — Xz — Xl — Si

No 3
W3 npennokeHHOro mepedHsi BEHIECTB BbIOpaTh, TE€ KOTOPbIE BCTYMAIOT B pPEaKIUU
HOHHOTO OOMeHa ¢ oO0Opa3oBaHHEM HEPACTBOPUMOM  KHUCJIOTHI, OOJaarolieH

a7IcCOpOUPYIOIIMMH CBONCTBAMHU.
H3PO4 ) HBr ) N205 ) CaCO3 ) CSzSi 03

Ne 4
3aKOHYHTH YPAaBHEHUE PEAKIIMH, COCTABUTH JICKTPOHHBIN OalaHC, yKa3aTh OKHUCIHUTEIh
1 BOCCTAHOBUTEIb

Ca3(POy), + Si0; —

Ne 5

[Ipu BbITIEUKE KEKCOB MCIOJIB3YETCS CIEIUATBHBINA Pa3phIXJIUTEIh: KapOOHAT aMMOHHUSI.
CKOIBKO JIMTPOB KAXKA0T0 Ta3a MOKHO MOJIYYUTh pH pazyioxkenuu 100r pa3peixaurens,
coaepxarero 3% npumecei.

PaccuntaTh 4ncio MoJeKys B 00JibllieM 00BbEME rasa.
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Bapuanr I.
IToBbIIEHHBIN YPOBEHDb
No 1
[TocTpouTh cxemy KOH(UTypaluuud 3JIEKTPOHHOTO O0aKa, 3JEeKTPOHHO-IPAPUUYECKYIO
dhopMyiy lIeMeHTa, B siipe KOToporo 14 mpoToHOB.
VYKa3zarth MUHUMAJIBHYIO U MaKCHUMAaJbHYIO CTEIIEHU OKHCJIEHHUs, JAHHOTO 3JIEMEHTA B
COEIMHEHMUSIX.

No 2.

CocTaBuTh YypaBHEHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHOW pPEaKLUH, PACCTaBUTH
KO3 UIMEHTHI METOJIOM DJISKTPOHHOIO OajaHca

C +HNO; —

VYkazarb npouecc (OKUCIEHHE, BOCCTAHOBJIEHUE) JJISI KaXAOW 4YaCTUIIbl, U3MEHUBIIIEH
CTENEHb OKUCIICHUSI.

Ne 3

Kpumunanuctel asis oOHapyKeHUsl YTIEPOJCOACPKAUIMX COCIUHEHUN HCIONb3YIOT
CEpPHYIO KHUCIIOTY.

CKOJBKO YTIEKHUCIIOr0 Tra3a BhIACIUTHLCS, €CIU B3sUTM MPUPOIHBIN 00pasel] KaMEHHOTO
yriis, coaepxamuii 18% npumecein?

C+H,SO4 —

Ne 4
Hanucate ypaBHeHMs peakunii, yka3aTb TUIl XMMUYECKUX PEAKLUN
Si <« Si0, — Na,Si0;

\
N._E 5

HanucaTh kauecTBeHHbIE peakluy Ha KapOOHATHI.
3anucaTh MOJIEKYJISIPHOE, IOJIHOE HOHHOE U COKPAILIEHHOE YPABHEHHS PEAKIUH.

Bapuanr II.
IloBbIlIEHHBIN YPOBEHb
No 1
[Toctpouts cxemy KoHGUTypaluu 3JIEKTPOHHOTO O0JaKa, 3JIEKTPOHHO-TpaPUUECKyIO
dhopMyily BlIeMEHTa, B SIAPEe KOTOPOTO 6 JIEKTPOHOB.
VYkazaTh MeTAUIMYECKHE WIM HEMETAUIMYECKUE TMPOSBISET IPOCTOE BEIIECTBO,
00pa30BaHHOE JAHHBIM 3JIEMEHTOM B COCIUHCHUSIX.
No 2.
CocTaBuTh YypaBHEHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHOW pEAaKLHUH, PACCTABUTH
KO3 ULIMEHTHI METOJIOM DJICKTPOHHOIO OajaHca
Si+ NaOH —
VYkazarb npouecc (OKUCICHHE, BOCCTAHOBJIEHUE) JJISI KaXJAOW 4YaCTUIIbl, U3MEHUBILIECH
CTEINEeHb OKUCJICHUS.
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Ne 3
CKOJIbKO HEOOXOIMMO B3STh OKCHA KPEMHHUS IS MTOJIyYEHHUs ITPOCTOr0 BEIIECTBA

maccou 50,4 r., uto coctaBisieT 90% npoayKTa peakiuu.
Si Oz + Mg —

Ne 4
Harmrcats ypaBHEHUS peaklui, yKa3aTh TUI XUMUYECKUX PEAKIUN
CO <« CO, — Na,COs

\ J
CaCoO;
Neo 5

Hanucatp kauecTBEHHbIE PEAKIIMKA HA CUITUKATHI.
3anucaTh MOJIEKYJISIPHOE, ITOJIHOE HOHHOE U COKPAIICHHOE YPaBHEHUS PEaKIUU.

Heawenko JI.H., yuumens xumuu,

MBOY COL Ne 1, Cmapomunckuil pation
3eezoynoea JI. @., yuumenv xumuu,
MBOY COLIll Ne 1, Jlabunckuii pation
Kucenéea H. H., yuumens xumuu,

MBOY COL Ne 3, Crasanckuu paiion

KonTposabHas padora Ne 8 «O0111e cBOMCTBa METAIIOBY

IIpenMeTHbIe pe3yabTaThl:

e PAacCKphIBaThb CMBICII OCHOBHBIX XUMUYECKUX MOHATUN: XUMUUYECKUN DIIEMEHT,
aTOM, MOJIEKYJla, HOH, CTENCHb OKUCIICHUS, XMMHUYECKasl peaKIHsi, XUMUYeCcKasi CBA3b,
TerioBol 3¢G(dEeKT peakuuu, MOjb, PEaKIHMH HOHHOTO OOMEHa, OKHCIMTEIbHO-
BOCCTAHOBUTEJbHBIE  PEAKLUH,  OKHUCIUTENb, BOCCTAHOBHUTENb,  AJUIOTPOIUS,
aM(pOTEepHOCTh, XMMHUYECKasl CBS3b, KpUCTAIIMYECKass PElIETKa, KOPpO3usi METaJIOB,
CIUTaBbI, CKOPOCTh XUMHUECKOH peaKIInu;

e XapakTepu3oBaTh (ONMHUCHIBATH) OOIIME W CHeUUUECKUe XUMHUYECKHE
CBOWCTBA TPOCTBIX M CIOXKHBIX BEIIECTB, MOATBEpKIas OMUCAHUE TIPUMEpPaAMH
MOJICKYJISIPHBIX ¥ MOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX XUMUYIECKIX PEAKITH;

e COCTaBJISATH yPABHEHUS MMOJHBIE U COKPAIIEHHBIC ypPaBHEHUS peaKIUii HOHHOTO
oOMeHa, YpaBHEHHS PEAKIIMH, TTOTBEPKIAIONINX CYIIECTBOBAHNE TCHETUUCCKOUN CBS3H
MEX/1y BEIIECTBAMU PA3IMUHBIX KJIACCOB;

e pAacCKphIBaTh  CYIIHOCTh  OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIUi
MOCPEICTBOM COCTABIICHUS AJIEKTPOHHOTO OajaHca 3TUX peaKlui;

e BBIYHCIITH OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0O XMMHYECKOTO JJIEMEHTa M0 (OpMyJie COSJAWHECHHUS, MAaCCOBYIO JOJIIO
BEILIECTBA B PAaCTBOPE, IIPOBOIUTH PACUYETHI 110 YPABHCHUIO XUMHUYECCKOM PEaKIUH;
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e  XapakTepu3oBaTh (ONUCHIBATH) (PU3MUECKHE U XUMHYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB (HATPUM, KA, MarHui, KaJblUi, aIFOMUHUH, KeJIe30, Me/lb, IIMHK, CEpedpo) u
00pa30BaHHBIX UMM CJIOXHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PAacCTBOPOB (OKCUIBI U
ruapokcusl MetaiioB [A—IIA-rpymm, amromunus, meau (1I), nunka, xenesa (11 u 111));

e ONWCHIBATH POJb BAXHEUIINX HM3Y4YaeMbIX BEIIECTB B MPUPOIHBIX MPOIECCaX,
BJIMSHUE Ha >UBbIE OPraHU3Mbl, MPUMEHEHHWE B PA3IMYHBIX OTPACIAX SKOHOMHKH,
MCIIOJIb30BaHUE JIJISl CO3/IaHUSI COBPEMEHHBIX MAaTEPHAJIOB U TEXHOJIOTHIA;

e OOBACHATH W MPOTHO3UPOBATH CBOMCTBA BaXKHEHIIMX H3Yy4YaE€MbIX BEILECTB B
3aBHCHUMOCTH OT WX COCTaBa U CTPOEHUS, NMPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT HUX
CBOMCTB;

e HCINOJb30BaTh IMOJIyYEHHBIC MPEACTaBlieHUs O cdepax mnpodeccuoHaIbHOM
JESITeILHOCTH, CBSI3AHHBIX C HAYKOH M COBPEMEHHBIMH TEXHOJIOTHSIMHU, KaK OCHOBY IS
MpoQeCCHOHATLHON OpUEHTAIIMU M I OCO3HAHHOTO BHIOOpa XUMHH Kak MPOQHUIHHOTO
MpeMeTa MpU NPOJOJHKEHIUN 00yUeHUs Ha YPOBHE CPEAHET0 O0IIero o0pa3oBaHus;

MeTanpeaMeTHble pe3yJbTaThI:

e OBJAJICHUEC YHUBEPCATbHBIMUA YUYEOHBIMU JICHCTBUSIMU (TIO3HABATEIBHBIMU,
KOMMYHHUKATHUBHBIMHU, DPETYJISATUBHBIMH), Ba)XHbIMU JJIS1 MOBBIMIEHUS 3(P(EKTUBHOCTH
OCBOCHHMSI COJICpXaHUSI y4eOHOro mnpeaMera, (opMUpOBaHUS KOMIIETCHIIMM, a TaKke
MPOEKTHO-UCCIIEA0BATENHCKON AESTEIBHOCTH 00YyYaIONINXCsA B Kypce XUMUHU;

e CIOCOOHOCTh WX MCIOJB30BaTh B Y4YEOHOM, MO3HABATEIHHOM M COIUATHHOU
MIPaKTHKE.

Bapuant 1
ba3oBbIi YPOBEHD
1. Hamummre cxeMbl CTpOSHUS aTOMa | SJIEKTPOHHBIC KOH(DUTYpaIA aTOMOB
3JIEMEHTOB C MOPSAKOBBIMU HOMepamu 11u 20.
2. Jlaiite onpenenenue nupoMetamutypruu. Hanumuvre ypaBHeHUE peakuu
MOJIYYEHHUS JKeJie3a U3 MarHUTHOro *kene3Hska (Fe;O4) atim cnocobom.
3. 3aKOHYHUTE YPAaBHEHMsI XUMUUYECKHUX PEaKLUii, paccTaBbTe KOA(DPUIIMEHTHI
METOJIOM JIEKTPOHHOT'0 0anaHca, yKaKUTe OKUCIUTENb U BOCCTAHOBUTEITb.
Mg+ Cl2 =
Al +H2S04 =
4. Kaxoit 00b€M Bogopoaa (H.y.) Beraenurcs npu B3auMoeicTBuu 2,4 T MarHus ¢
PacTBOPOM COJISTHOM KUCIIOTHI?

ITOBBIIICHHBIN YPOBEHD

1. BbiOepure s1emMeHT ¢ Hanbosee BhIpaXKEHHbIMU METAITMYECKUMU CBOMCTBAMM
a) TUTUN UM HATpU; 0) Kamui Win Kaneliuid. [ 3TOro snemMeHTa HamuImTe
AJIIEKTPOHHYIO (OPMYITY aTOMa U YKAKUTE €r0 CTENEHb OKUCIIEHUS B COEIMHEHUSIX.

2. Kakum crnoco6oM MOXKHO TONMYy4uTh Menb u3 Xxainbko3uHa (CuyO)? Jlaiite
onpenenenue. Hanumure ypaBHeHUE peakIuu MOJyUYEeHUsI MEJIU TUM CIIOCOOOM.

3. OcylecTBUTE NPEBPAILICHUE:
AJTIOMUHAIT — XJIOPH]] ATFOMHUHUSI TUAPOKCU] ATFOMAHUST > OKCHUJ
ATFOMUHUS
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JIist peaknuu MOHHOTO OOMEHAa COCTaBbTE TOJHOE M COKPAIICHHOE WOHHO-
MOJIEKYJISIDHOE ypaBHEHUs. JlJI1 OKHCIHMTEIbHO-BOCCTAHOBUTEIBHONW PEAKIIMU
COCTaBbTE CXEMY DJJIEKTPOHHOTO OajiaHca. YKaXuT€ OKHUCIHUTEIb U
BOCCTAHOBUTEb.

4. Cwmech Maraus ¥ meau maccoit 20 r o06paboTalii pacCTBOPOM COJISTHOM KUCIIOTHI.
[Ipu sTOM BBIIEIUIICA Ta3 00bEMOM 5,6 11 (H.y.). Beruuciaure Macchl METaslioB,
BXOJSIIUX B UCXOJIHYIO CMECH.

BbICOKMI YPOBEHB

1. CocTaBbTe CXEMy pacIpeleieHHs] 3JIEKTPOHOB MO OPOUTANSAM U 3JIEKTPOHHYIO
bopmyny atoMa xkenesa u nona Fe*?.

2. OmpenenuTe BEUIECTBO: CEpeOPUCTO-OENbIl MeTalll, JIETKUH, HE MOABEPracTcs
KOppO3UH, IIACTUYHBIN, UCNOJIb3yeTCS B aBuacTpoeHuu. Hanumure ypaBHeHue
XUMHUYECKOHN pEeaKIMU IPOMBIIIJIEHHOTO CIOC00a €ro MOJIy4eHHUs.

3. OcyuiecTBuTE NpeBpalleHre (HanumuTe 6 ypaBHEHUN peakinii):

Cu «<—= CuO0 <«— Cu(NO3); «—> Cu(OH),

JUis oHOM W3 peakuuii MOHHOTO OOMEHA COCTaBbTE IOJHOE M COKpPALIEHHOE
MOHHO-MOJIEKYJISIpHOE ~ ypaBHeHMs. Jns oxHOHM U3 OKHUCIIUTENBHO-
BOCCTAHOBUTEJBHBIX PEAKIIUI COCTABbTE CXEMY 3JIEKTPOHHOIO OanaHca. Y KaKuTe
OKHUCJIUTENb U BOCCTAHOBUTEIb.

4.  AmoMuHHI Maccodl 5,4 T pacTBOPWIM B PacTBOPE COJSIHOM KHCIOTBI MAaccou
182,5 r ¢ maccoBoii noneit kuciotel 10 %. Onpenenure 00BEM BBIACIUBIIETOCST

BOJIOpoJa (H.Y.).

Bapuanr 2
ba3oBblll ypOBEHb
1. Hamumwure cxembl CTPOEHMSI aTOMa U JIEKTPOHHbIE KOH(PUTYpaLlUd aTOMOB
AJIEMEHTOB C MOPSAKOBBIMU HOMepamu 13u 19.
2. Jlaiite onpeneneHue ruipoMeTalyprui. Hanummre ypaBHeHue peakuuu
nosyueHust meau u3 cynbdara meau (1) stum cnocobom.
3. 3aKoHYUTE YpaBHEHHS] XUMHUUYECKUX PEaKIil, paccTaBbTe KOA(DOUIIMEHTH METOIOM
3JIEKTPOHHOTO OaslaHCca, YKaXXUTE OKUCIUTENb U BOCCTAHOBUTEIb.
Na + H,O =
Ca+Brn =
Boruncnure 00p€M Bogopoa (H.y.), 00pa3yroLuiicss npy B3auMOAeUCTBUN 13 T IMHKA C
PacTBOPOM CEPHON KHMCIIOTBHI.

ITOBBIIICHHBIN YPOBEHD

1. Beibepute aneMeHT ¢ HauboJiee BbIpaXKeHHBIMU METAJUTMYECKUMU CBOMCTBAMU:
a) MarHui WM KaJIblMii; 0) HATpUM WK alroMUHUKI? J[J1 9TOTO AIIeMeHTa
HAMUIIATE JIEKTPOHHYIO (POPMYITy aTOMa U YKa)KUTE €r0 CTETIEHb OKUCIICHUS B
COCIUHEHUSX.

2. Kakum cnocoOoM MOXHO MOJIYYUTh HATPHU B MPOMBIILIEHHOCTH? JlaiiTe
orpezeneHue 3Toro cnocoda? Hanumure ypaBHEHUE peaklUy MOTy4eHUs
HATpPHUS 3TUM CIIOCOOOM.
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3.

OcymiecTBuTe npeBpaicHue:
Marauii —> cynbdaT Marausi —> THAPOKCUJ MarHUs —> OKCHJI MarHus

I[J'I}I p€aKiurn HOHHOTO oOMEHA COCTaBbTC IIOJIHOC H COKpalmCHHOC HOHHO-

MOJIEKYJIIpHOE YpaBHEHUs. JJI1 OKUCTUTENHHO-BOCCTAHOBUTEIBLHON PEaKIIMKU COCTABbTE
CXEMY AJIEKTPOHHOIO OanaHca. YKaKUTe OKUCIUTEIb U1 BOCCTAHOBUTEIID.
Cwmech iuHKa u cepedpa maccoit 10 r o06paboTtanu pacTBOpOM cepHOM KUCIOTHI. [1pu
ATOM BbIAENUIICA ra3 00bEMoM 1,12 11 (H.y.). Beruucnure maccol MeTasuios,
BXOJISAIIMX B UCXOJHYIO CMECH.

BbeICcOKUN YPOBEHD

l.

2.

4.

CocTaBpTe CXeMy pacmpeAesieHUs] AJIEKTPOHOB MO OpOUTANAM M SIEKTPOHHYIO
(Gopmyi1y aToMa [MHKA ¥ MoHa Zn*2,

Omnpenenure BEMIECTBO: KPACHO-PO30BBIN METaJUI, BXOSIINI B COCTaB OPOH3HI,
UCIIONIB3YETCSl I M3TOTOBJIEHUS TPOBOJAOB, HOHBI KOTOPOTO OKpAIIUBAIOT
pacTBop B rony0oii mnBer. Hammmure ypaBHEHHE XUMHYECKOW peaKIuu
MPOMBIIIJICHHOTO CIIOC00a ero MOMyueHHUs U3 €ro OKCH/IA.

Ocy1iecTBUTE MpeBpalleHue (HamuImuTe 6 ypaBHEHUH pEaKiuii):

Mg <— MgO «<—> Mg(NOs), <—> Mg(OH),

Jliss oiHOM W3 peaKiuii MOHHOTO OOMEHa COCTaBbTE TOJHOE M COKpAIEHHOE
MOHHO-MOJICKYJIIpHOE ~ ypaBHeHHWs.  Jlig  OmHOM W3 OKHCIHMTEIhHO-
BOCCTAaHOBUTEJBHBIX PEAKIIUI COCTaBbTE CXEMY JIEKTPOHHOTO OajaHca. YKaxuTe
OKHUCJIUTENIb U BOCCTAHOBUTEIIb.

Amomuanit maccoit 10,8 T omyctrim B pactBop cynbdarta meau(Il) maccoit 320 T

¢ MaccoBoil noneit kucaotel 10 %. Onpenenure Maccy 00pa3oBaBIIErOCcs METaLIA.

Heawenko JI. H. yuumenv xumuu

MBOY COLI Ne2, cmanuya CmapomuHncKkast
3ee3zoynosa JI. . yyumenv xumuu

MBOY COIII Nel, 2. Jlabunck

Kucenésa H. H. yuumenv xumuu

MFBOY COLL Ne3, 2. Cnassanck-Ha-Kybanu

KontponbsHas padota Ne9 «BakHelme MeTamibl 1 UX
COCTUHCHUS

IIpeamMeTHbIe pe3yabTaThl:
o OObiCHATH OONIME 3aKOHOMEPHOCTM B HM3MEHEHHH CBONCTB 3JIEMEHTOB

METAJJIOB U UX COEAUHEHUN C YYETOM CTPOCHHMS UX ATOMOB.

e XapakTepu3oBaTh (U3HUECKHE W XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB

METAJIJIOB U UX COCAUHEHMN (OKCHIOB, THIPOKCHIOB, COJIEH), CITOCOOBI MX MOTYyUYEHUS,
[IPUMEHEHHUE U 3HAUYECHUE B IIPUPOJIE U KU3HU YEIIOBEKA.
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e VYcraHaBIMBAaTh MPUUYUHHO-CIEACTBEHHYIO CBSI3b. CTPOCHHE BEIIECTBA —>
CBOMCTBA — MPHUMEHEHHUE Ha ITPUMEpPax U3y4aeMbIX BEIIECTB.

e Pacno3HaBaTh ¢ TOMOIIBIO KAY€CTBEHHBIX PEAKIIMM HOHBI METAJIJIOB: MarHus,
KaJblIMs, aTIOMUHMS, ITUHKA, Kene3a (I1)u xenesa (I11), meau (11).

e Jloka3piBaTh aM(OTEPHBIN XapaKTep OKCHUIOB U THIPOKCUIOB ATIOMHUHHS U
IIMHKA.

e [lnaHupoBaTh M OCYIIECTBJIATh HA MPAKTUKE XHMHUYECKHE SKCIIEPUMEHTHI,
POBOJNTL HAOJIIOACHUS, JeJIaTh BBIBOJBI 10 pe3yibTaTaM JKCIIEPUMEHTA TMPH
MPOBEICHNUHU JTA00PATOPHBIX OIBITOB U MPAKTUYECKUX PaOOT.

MeTanpeaMeTHble pe3yJbTAThI:

e (hopMHpOBaHUE MIPEACTABICHUS O IIETIOCTHON HAYYHOW KapTHUHE MUPa,

e (hopMHpPOBaAHNE YHUBEPCAIHHBIX YICOHBIX ICHUCTBUI, KOTOPBHIE 00ECTICUNBAIOT
dbopMupoBaHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBIICHHUIO
y4eOHOM eI TEILHOCTH.

Bapuanr 1
ba3oBblii ypoBeHb:

1. Oxapaktepusyiite 31neMeHT Ne20 Mo €ro MOJOXEHUID B MEPUOIUYECKOU
cucreMe xumMuueckux sneMeHToB .M. MeHneneeBa 1o miaHy: CUMBOJI U Ha3BaHUE
3JIEMEHTA, MEepUo/, TpymIma, NOArpyIIa, aTOMHbBIA BEC 3JIEMEHTa U XapakTep MPOCTOro
BelllecTBa (MeTalljl, HEMETaI).

2. CocraBbTe (GOpMyINly BBICIIETO OKCHJIa MarHusi, YKaKHUTE€ €ro CBONCTBa
(OCHOBHBIE, KUCTIOTHBIE, aM(OTEPHBIE).

3. CocTaBbT€ MOJIEKYJISIPHOE, TOJHOE W COKpAIIEHHOE HWOHHOE YpaBHEHUE
peaKkuuu:

B&Clz + HQSO4 -

4. Hanumurte ypaBHEHHS PEAKIMNA CICAYIOIIMX MTPEeBPAICHUN:

Li - Li,O — LiOH — LiNO;

5. AnroMuHHMIA Maccodl 5.,4r mpopearupoBall C pacTBOPOM COJISIHOW KHCJIOTHI.
Brruucnute 00bEM BBIICTUBIIETOCS Ta3a MpH H.Y.

IToBbIIEHHBIH YPOBEHb

1. Hanummre ypaBHEHHE peaKUUU MTOTYUYECHUS KIS U3 €ro XJIOPHUIA.

2. CoctaBbTe (HOpMyJly BBICIIETO OKCHJIa HATpUs, YKaXXUTE €ro CBONCTBa
(ocHOBHBIE, KHUCIOTHBIE, aMmdorepHbie). Hanummre ypaBHEHHS JBYX peakUUi,
NOJTBEPKIAIOIIUX CBOMCTBA JAHHOTO OKCH/IA.

3. CocraBbTe MOJEKYISIPHOE, IOJHOE W COKpAIICHHOE HOHHOE YpaBHEHHE
peaKIny B3aMOJICHCTBUS PaCTBOpA HUTpaTa cepedpa ¢ paCTBOPOM XJIOPHUAA KaJHs.

4. Hanumure ypaBHEHHUsI peakUui CIEIYIOIIUX MPEBpAILCHUM, sl HEepBOM
PEaKIMK COCTABbTE JICKTPOHHBIN OaIAHC, YKAKUTE OKUCIUTENIb U BOCCTAHOBUTEIT.

Ca — CaO — Ca(OH), — Ca(NO3), = CaCO; = CaO

5. AmomuHuii mnpopearupoBasni ¢ 365r 20% pacTBOpa COJSHOM KHCIIOTHI.
Boruucnure 00bEM BbIIETUBLIETOCS ra3a mpu H.Y.
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Bricokuii ypoBeHb

1. Hamummure ypaBHEHHWE peEakUUM TOJyYEeHHs] Keje3a C€  IOMOUIBIO
MUPOMETAJUTYPIHUHU U3 KpacHOTo KeJe3Hska (okcuaa sxenesa (I11)).

2. CocraBbTe (opMyNy BBICHIETO OKCHAA IMHKA, YKa)XXUTE €ro CBOMCTBA
(OCHOBHBIE, KHUCJIOTHBIC, aM@oTepHbie). Hamuiure ypaBHEHHS JBYX peEaKIIHi,
MOATBEPKIAIOIIMX 3TH CBOWCTBA.

3. W3 npemyiokeHHOTo NMepeyHs: BENIECTB:

okcua cepedpa (1), autpar cepedpa (I), kapOonart xanbuus, oprodocdar HaTpus,
BBHIOEpUTE BEIECTBA, BCTYMNAIONME B pEakiuio HOHHOTO oOMmeHa. CocTtaBbTe
MOJIEKYJISIPHOE, TIOJIHOE U COKPAILIEHHOE HOHHOE YPABHEHHUE PEAKIINH.

4. Hanumurte ypaBHEHHUsI peakUui CIEIYIOIIUX MPEBpAILCHU, s TEepBOi
PEaKIMK COCTABbTE IICKTPOHHBIN OAIAHC, YKAKUTE OKUCIUTENIb U BOCCTAHOBUTEITb.

Ba — X; — Ba(OH), — X, — BaSO4

6. AmomuHuii Maccoi 5,4 T mpopearupoBai ¢ 365r 20% pacTBopa COJSHOU
KUCIIOTHI. Bbrunciure 00bEM BBIICIMBIIETOCS ra3a MpH H.Y.

Bapuanr 2

ba3oBblil ypoBeHb:

1. Oxapaktepusyiite 31neMeHT Nel3 Mo €ro mMOJ0XKEHUI0 B MEPUOAUYECKOU
cucreMe xumuueckux sneMeHToB .M. MeHneneeBa 1o miaHy: CUMBOJI U Ha3BaHUE
3JIEMEHTA, MEPUO/JI, TPYIIIA, MOATPYIIA, ATOMHBIN BEC JJIEMEHTA U XapaKTep IMPOCTOTO
BEIllECTBa (METaJlJI, HEeMETaJL).

2. CocrtaBbTe (GOpMYITy BBICIIETO OKCHIAa KaJbIUs, YKaXUTE €ro CBOWCTBA
(OCHOBHBIE, KUCTIOTHBIE, aM(OTEPHBIE).

3. CoctaBbT€ MOJEKYISIPHOE, IOJHOE M COKPAIIEHHOE HOHHOE YpaBHEHUE
peaxkuuun:

NaOH + HCI —

4. Hanumure ypaBHEHHS peakUHi CIEIYIOMNX MPEBPALLICHHI:

Mg — MgO — MgCl, — Mg(OH),

5. IluHk Maccoit 6,5T npopearupoBal ¢ paCTBOPOM CEPHOU KUCIOThI. Beruucnure
00BEM BBIJICIMBIIETOCS T'a3a PH H.Y.

IloBbIICHHBIN YPOBEHb

1. HanummTe ypaBHEHHE peaklny NOJydyeHuUs: Meau u3 e€ cynbgara.

2. CoctaBbTe (QopMyNy BBICHIETO OKCHJA KaJblUs, YKaXKHUTE €ro CBOMICTBa
(ocHOBHBIE, KHCIOTHBIE, amdoTrepHble). Hanuimure ypaBHeHHMS JABYX peakiuii,
ITOATBEPKIAAIOIIMNX CBOWCTBA JAHHOIO OKCUAA.

3. CocraBbTe MOJEKYISIPHOE, IOJHOE W COKpAIICHHOE HOHHOE YpaBHEHHE
peaKklMK B3aMMOEHCTBUS pacTBOpa XJIOpUAa Oapusi C paCTBOPOM Cyiib(ara Kaausl.

4. Hanummre ypaBHEHMS PEaKUUW CIEAYIOIIMX MPEBPALCHUM, 1 NEPBOM
pEaKIMK COCTABbTE AIEKTPOHHBIN OaIaHC, YKAXKUTE OKUCIUTENIb U BOCCTAHOBUTEIb.

Na — NaOH — Na,SO4 — NaCl — NaNO; — NaNO,,
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5. Iunk npopearupoBan ¢ 98r 10% pactBopa cepHOW KUCHOTHI. Bbrumciure
00BEM BBIJICIMBIIETOCS ra3a MpH H.y.

Bbicokuii ypoBeHb

1. Hanummmre ypaBHEHHME pEakUWH IIOJYYEHHS HATPUS C  IOMOIIBIO
ANEKTPOMETAIUTYPTrUHU U3 IOBAPEHHOM COJIH.

2. CoctaBbTe (HOpMYJy BBICIIETO OKCHJAa QJTIOMHHUS, YKOKHUTE €ro CBONCTBA
(ocHOBHBIE, KHCJIOTHBIC, amdoTepHbie). Hamumure ypaBHEHHUS ABYX PpEaKIui,
MOATBEPKAAIOIINUX ITH CBOMCTBA.

3. U3 npemiokeHHOro nepeyHs BeIEeCTB:

okcuj Oapus, HuUTpaT Oapus, kapOoHaT Oapusi, cyibdaT HaTpus, BbIOEpUTE
BEIIECTBA, BCTYMAIOIIME B PEAKLIHUI0 HOHHOro obmeHa. CocTaBbTe€ MOJIEKYISIPHOE,
IIOJIHOE Y COKPAILIEHHOE HOHHOE YPaBHEHUE PEAKIUU.

4. Hanummre ypaBHEHHUS pEaKUUW CIEOYIOIIMUX MPEBPALICHUM, IS HEPBON
pEaKIMK COCTABbTE IEKTPOHHBIN OANAHC, YKAXKUTE OKUCIUTENb U BOCCTAHOBUTEIb.

Ca — X1 — Ca(OH), — X; — AgCl

5. Hwunak macco 13r mpopearuposan ¢ 98r 20% pacTBopa CEpHON KHCIIOTHI.
Brruucnure 00bEM BBIJICTUBIIIETOCS Ta3a MPH H.Y.

TI'opoamoesa E. A, yuumens xumuu
MAOY COLLI Ne 10 Ilasnosckuti paiion
I'poza C.IL, yuumensv xumuu

MAOY COLI Ne 13 Temprokckuii patiox
Koeanvuyk JI.B., yuumens xumuu
MAOY COLL Ne 6 2.1 enenoorcux

Pesa B.H., yuumenv xumuu

MFBOY COLL Ne 1 Ompaonenckuii paiion

KontponbHas padota Ne 10 « XuMus 1 OKpy»Karomas cpeaar»

IIpeamMeTHbIE pe3yJabTATHI:

® ONUCHIBATH POJIb BAXKHEHIIMX U3YYa€MbIX BEIIECTB B IPUPOAHBIX MpOIIECCax,
BIIMSIHUE HA KUBbIE OPraHW3MbI, TPUMEHEHHE B PA3JIMYHBIX OTPACISIX IKOHOMUKH,
HCIIOJIb30BaHUE VISl CO3/IaHUSI COBPEMEHHBIX MAaTEPUAIOB U TEXHOJIOTUH;

® OOBICHATH M MPOTHO3UPOBATH CBOMCTBA BaXKHEUILIMX M3y4aeMbIX BEIIECTB B
3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTU OT X
CBOMCTB,;

® [IPUMEHSITH OCHOBHBIE ONEPALIMM MBICIUTEIIBHON JEATEIBHOCTA — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IeHne, CHCTEeMaTU3allui0, BBIABICHUE MPUIHMHHO-
CIEACTBEHHBIX CBSI3C€H — IJI1 M3YYCHUS CBOMCTB BEIIECTB M XMMHUYECKUX PEaKLUM,
€CTECTBEHHO-HAyYHbIE METO/Ibl TO3HAHUS — HAOJIOICHUE, U3MEPEHUE, MOICIUPOBAHHE,
AKCIIEPUMEHT (pEeaJIbHbI U MBICIIEHHBIN ).
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MeranpeaMeTHblie pe3yJibTaThl:

® YCBOCHHME MEKIUCLMIUIMHAPHBIX (MEXIPEIMETHBIX) MOHATHH, OTpa)arolux
MaTEpUaJIbHOE €IUHCTBO MHUpa M IPOLECC NMO3HAHMS (BELIECTBO, CBOMCTBO, YHEPTUS,
ABJICHUE, HAy4YHbI (PaKT, 3aKOHOMEPHOCTb, TMIIOTE3a, 3aKOH, TEOpus, HAOIIOICHHE,
U3MEpPEHUE, UCCIIEI0BAaHUE, SKCIIEPUMEHT U JPYTHE);

® OBJIQJICHHE YHUBEPCAJIbHBIMH YUYE€OHBIMU JAEUCTBUAMU (TIO3HABATEIHHBIMU,
KOMMYHHUKATUBHBIMU, PETYJISTUBHBIMU), BaXKHBIMH I TOBBIICHUS 3((HEKTUBHOCTH
OCBOEHHS COJAEpKaHMsI y4eOHOro npeamera, (pOpMHUPOBAHUS KOMIIETEHIMH, a TaKxkKe
MIPOEKTHO-UCCIIEA0BATENbCKON JEATEIbHOCTH 00YUAIOIIUXCS B Kypce XUMUU;

® yMEHHUS pelaTh Y4YEOHbIE M MCCIEAOBATEIbCKUE 3aJauyd: CaMOCTOSATEIbHO
BBIOMpPATh CIOCOO pelieHus ydeOHOM 3aaaud (CpaBHUBAaTh HECKOJBKO BapHAHTOB
penieHusi, BHIOMpaTh HanboJiee MOAXOIAIIUN C YYETOM CaMOCTOSITENbHO BbIIEIEHHBIX
KpUTEPHUEB), IIIAHUPOBATH CBOIO pa0OTY MPH PELICHUH Y4€OHOM MM UCCIIeI0BATEIbCKON
3aJlauM; Ha OCHOBE MOJYYEHHBIX Pe3yJlbTaToB (GOPMYIHUPOBATH 000OIEHUS U BHIBODI,
OPOTHO3UPOBAaTh BO3MOXKHOE Pa3BUTHE MPOLECCOB; aAHAJIM3UPOBATh PE3YJIbTATHI:
COOTHOCUTb CBOM JECHCTBUSA C IUIAHUPYEMBIMH pE3yJIbTaTaMH, OCYLIECTBIISATh
CAaMOKOHTPOJIb JI€SITEJIBHOCTH; KOPPEKTHUPOBATH CBOK JEATEIBHOCTh HAa OCHOBE
caMOaHaJIN3a U CAMOOLIEHKH.

ba3oBblii ypoBeHb

1 Bapuant
1. Hanmummre dhopmysibl BpeAHBIX BEIIECTB U UX HAa3BaHUSI, KOTOPBIE COJIEPIKATCS
B BBIXJIOITHBIX ra3ax aBTOMOOUIICH.
2. Tlpemmoxure CcrnocoObl OYMCTKH BOABI W3 BOJOEMa I €€ MHUTHEBOTO
IPUMEHEHUS
3. Omnpenenure Kakoil 00beM kuciopoaa (B M) comepxurcsa B 200 M Bo3myxa,
3Has1, 4To MaccoBas 1oJist (O2) B Bo3ayxe 21%.

2 BapHaHT
1. HamummuTe ¢popMyIibl BpeIHBIX BEIIECTB U X HAa3BaHUS, KOTOPBIE COACPIKATCS
B BYJIKAHMYECKHX ra3ax.
2. Tlpenioxute CrmocoObl, MO3BOJIAIOMINNA CHU3UTh KOHIEHTPAIIMIO BPEIHBIX
BCIIECCTB B IIOMEIICHUH.
3. Omnpenenure kKakoit 00beM azora (B M°) comepxurcs B 300 M Bo3ayxa, 3Has,
yT10 MaccoBas 1018 (N») B Bo3ayxe 78%.

Cpennmnii ypoBeHb
1 BapuanT
1. [lepeuncnure ciocoObl 3alIUTHI METAJIIOB OT KOPPO3HH.
2. Kakue razooOpasHble BellecTBa, Momagas B BO3AYX MOTyT 0Opa3oBBIBATH
KUCJIOTHBIE JOXKAU. Hanuiumre ypaBHEHUS peaKnid.
3. KakoBa macca yriepona cojepkurcs B 1,5T dyryHa, ecim mMaccoBas JOJIs
yraepoaa B HeM 4%.
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2 BapuaHT

1. Ilepeuncinure cnocoObl yCTpaHEHUs KECTKOCTU BOJIBI.

2. Kakue peakuuu jiexxaT B OCHOBE IPOU3BOACTBA CEpHOM KUCIOThL. CocTaBbTe
YPaBHEHHUS ATUX PEAKIIUIA.

3. CKOJBKO TOHH XeJie3a COAECPKHUTCI B 2 T CTaJlM C MacCOBOM JOJIEH Kere3a
98%"?

Yriay0JieHHbI YPOBEHb
1 BapuanTt
1. Tlepeuncnure 3K0I0rHYECKHE MPOOIEMBI IPU MPOU3BOICTBE CEPHOM KUCIIOTHI.
2. C moMoOIpI KaKUX XUMHUYECKUX PEaKIMil MOXKHO OOHApPYKUTh KATHOHBI
TSDKEJIBIX METAJUIOB, KOTOPBIE HAKATIIIMBAIOTCS Y MOPCKUX OOUTaTENei?
3. Kakoit 06beM yTIEKHCIOro ra3a mpu H.y. BBIICIUTCS MpU CropaHuu 2,4 Kr
yriist, coaepxkamero 10% npumeceid?

2 BapuaHrt

1. K uemy MOXET NpUBECTH M30BITOUHOE TPUMEHEHUS PA3JIMYHBIX YA0OpEHUH B
CEJIbCKOM XO03SI1CTBE?

2. TlpowmsbliinieHHusie cOpocbkl B KpacHOJapckoe BOJOXPAHWIMILE COAEpKaT
coenMHEeHMs a3oTa U (pocdopa U SABIASETCS NPUUUHOM «IIBETEHUS BOABI» M3-3a CHHE-
3eneHbIX Bogopociei. C MOMOIIBI0 KaKUX XUMHYECKUX PEaKIMi MOXKHO OOHAPY>KUTh
KaTUOHbI aMMOHUS U HUTPAT-UOHBI?

3. Kakas mMacca kucinopoja norpebyercs st cropanust 100M® mpupoaHoro rasa,
coaepxkaiero 95% merana (CHy)?
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11 Knacc

Abpaaman A. M., yuumenv xumuu,

MORFY COLLI 20 2. Couu um. I'ananua U.B.
Kanwma T. H., yuumensv xumuu

MBOY COI 5 Kywéesckoeo pationa

KonTposbHas padora Ne 1 «CtpoeHue aroma.
[lepuoguuecknit 3akoH U Ilepuoguueckas cucrema
XUMHYECKHUX dJieMeHTOB J[.J1. MeHnneneeBa»

IIpeamerHbIe pe3yabTaThl:

e  c(hOpMHUPOBAHHOCTh MPEACTABICHUN: O XUMHYECKOM COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHUPA, POJIM XMMHUU B MO3HAHWM SIBJICHWM NIPUPOJBI, B
(GbOpMUPOBAHUN MBIIIIEHUS U KYJIbTYPbl JUYHOCTH, €€ PYHKIIMOHAIBHON IPaMOTHOCTH,
HEOOXOUMOM ISl pelIeHHs] MPAKTUYECKUX 33/7a4 U IKOJIOTUYECKH OOOCHOBAHHOTO
OTHOLIEHUSA K CBOEMY 30POBbIO U IIPUPOIHOM CPELE;

®  BJAJCHHEC CHUCTEMOM XMMHMYECKUX 3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAralIIUe TMOHATUA (XUMHUYECKUH JIIEMEHT, aToM, H30Tom, S-, p-, d-
AJNIEKTPOHHBIE OpPOUTAIM aTOMOB, HWOH, MOJIeKyJa, nepuoguveckuii 3akon JI.U.
MeHnpeneeBa, 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH, MHUPOBO33PEHUYECKHE
3HAHUSA, JISKAINUE B OCHOBE IOHMMAaHUs NMPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX
ABJICHUH, (PAKTOJIOTUYECKUE CBEICHUS O CBOWCTBAX, COCTAaBE, MOJTYYCHUH U O€30MacCHOM
WCIOJIb30BaHUN BA)XHEWIIUX HEOPraHUMYECKHUX BEIIECTB B OBITY M IPAKTHUUYECKOM
NEATEIIBHOCTH YEIJIOBEKa.

MeTanpeaMeTHbie pe3yJbTaThl:

®  caMoCTOATEIbHO  (OPMYJIUPOBATH U  aKTyaJU3UpOBaTh  MpodiieMy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

®  OIpENeNATh LEIH ACATEIBbHOCTH, 3aJaBas MNapaMeTpbl U KPUTEPUU HX
JOCTHKEHUSL, COOTHOCUTD PE3YJIbTAThI ACATEIIBHOCTHU C MIOCTABICHHBIMU LIEJISIMU;

®  HCHOJIb30BaTh NPU OCBOCHUU 3HAHWUW MPUEMBI JOTHUYECKOTO MBIIUICHUS —
BBIICJISITh XapaKTEpPHbIC MPHU3HAKW TNOHATUM W YCTAHABIMBATH MX B3aWUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TOHATUS IS OOBSCHEHHUS OTACIBHBIX (PAKTOB H
SIBIICHMI;

®  YCTaHAaBIMBAaTh NPUYMHHO-CIICICTBEHHBIE CBSI3U MEXKAY HN3Yy4YaeMbIMU
SIBJICHUSIMU;

® CTPOUTH JIOTHYECKHE PACCYKICHUS (MHAYKTUBHbBIC, JCAYKTUBHbBIC, IIO
AHaJIOTHH ), BBISIBJISIT 3aKOHOMEPHOCTH U IPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBIICHUSIX,
(bopMyIHpPOBaTh BHIBOJIBI U 3aKITIOUCHUS;
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L IMPUMCHATH B ITPOLCCCC IMTO3HAHM A, NUCITIOJIb3YCMbIC B XUMHWU CUMBOJIMYCCKHUC

(3HAKOBBIE) MOJIENH, MPEOOPA30BBIBATH MOJIEIbHBIE MPEJACTABICHUS — XUMUYECKUN 3HAK
(cumBOII) BIIEeMEHTa, XUMUYecKas (popmysia, ypaBHEHUE XMMHUYECKOM peakuuu — MpHu
pelIeHNN y4eOHBIX MO3HABATENbHBIX M MPAKTHUUECKUX 3a7ad, MPUMEHATh Ha3BaHHbBIC
MOJICJIbHbIE TMPEJCTABICHUS MJIs BBISBICHUS XapaKTEPHBIX NPHU3HAKOB H3Y4aeMbIX
BEIIIECTB U XUMUYECKUX PEAKIUH.

Bapuanr 1.

ba3oBblil ypoBeHb

l.

W

CocTraBbTe JIJIEKTPOHHYIO (POPMYNTy U COKpAIIEHHYIO 3JIEKTPOHHYIO (opMyiry
aJIeMeHTa ¢ opsIKoBBIM HOMepoM 20. [TokakuTte pacipeencHue 3JeKTPOHOB 110
opOUTAaJISAM.

Onpenenure, aTOMBI KaKUX W3 JIBYX M3 YKa3aHHBIX B PSIY JICMEHTOB HMEIOT
5JIEKTPOHHYIO KOH(PHIYPALMIO BHELIHETO DHEPIETUYECKOTO YPOBHS Nsns’>.

)N 2)As 3)Ge 4)Ba 5)Ca

Kakue pasHOBHIHOCTH aTOMOB Ha3bIBaOT M30TOoMaMu? YeM OTINYaeTCst H30TOIBI
OJTHOTO 3JIeMeHTa JIpyT oT Japyra? KakoB cocTas siiep U30TOMOB:

14N " ISN;

12C " 13C;

3CIn ¥CI?

Kakne cBolicTBa aroMa Ha3blBAlOT METANIMYeCKMMH cBokictBamMu? Kak
MeTaJuThuecKasi CBOMCTBA aTOMa dJEMEHTa CBs3aHbl ¢ pammycom aroma? Kax
MeTaJuTMIecKasi CBOMCTBA aToMa JIEMEHTa M3MEHSIOTCS B TIEPHOJIE U B Tpyriie?
Pacronoxxure criemyromnme MeTalIbl B MOPSIIKE YMEHBIIEHUS! UX METALUTHICCKUX
CBOWMCTB: a) JINTHI 0) Kanuil B) OEpHIUINIA T') HATPHI.

Omnpenennte OTHOCUTENBHYIO aTOMHYIO Maccy 0opa, €CJIi U3BECTHO, YTO MacCoBast
noist nzorona '°B cocrasiser 18%, a uzorona ''B - 82%.

IoBbIlIEHHBIN YPOBEHb

l.

2.

Hanummre ypaBHeHHE peakiuud oOpa3oBaHHs COCIUHEHHs, B COCTaB KOTOPOTO
BXOJISAT TOJILKO HOHBI, 2JIEMEHTOB ¢ KOH(HUIypalMell BHEIHUX JIEKTPOHOB 35°3p°.
CKOJIbKO HECTIAPEHHBIX 3JIEKTPOHOB COACPKUT HEBO30YKIEHHBIE ATOMBI:

A)S bBb)As B)Cr

CocTaBpTe 3JEKTPOHHYIO (DOPMYIy M COKpAIIEHHYI SJEKTPOHHYIO (opMyIy
AJIEMEHTA C MOPSIIKOBBIM HOMepoM 26. IlokaxkuTte pacnpenenaeHue 31EKTPOHOB 110
opourtansam. Onpenenure, K KAKOW Ipymie ¥ NepUoy OH MPUHAJIEKUT, a TAKKE €T0
OCHOBHbIE (PU3MUECKHE U XMMUUECKHUE CBOICTBA.

OO0mas opMyJia BBICIIEr0 OKCHIa XMMHUECKOT0 3JIEMEHTA TpeThero nepuoja 30;.
N300pa3ute cxemy CTpOEHHS €ro aToMa M HaluIuTe GOpMyiIy COOTBETCTBYIOIIETO
BBICIIIEMY OKCHUJTYy THAPOKCHU/IA.

JlaHbl aTOMHBIE HOMEpa XUMHYECKUX 3JIEMEHTOB: a) 29; 6) 11; B) 20; r)18.

47



Kakoii u3 Hux o0pasyer MpocToe BEUIECTBO, 10 XMMHUUECKUM CBOWCTBaM HanboJsiee
[IOXOKE€ Ha BEIIECTBO, OOpa30BaHHOE aroMaMu C 3apsaom szapa +19?7 Otser
HOSICHUTE.

Bbicokuii ypoBeHb

l.

CocTaBpTe DJIEKTPOHHBIE U AJIEKTPOHHO-Tpaduueckue (OpMyJsibl aTOMOB
Maprasia 1 xjiopa. YKaxXuTe UX CXOJCTBO U pazinuue. Onpenennre BO3MOKHbBIC
JUIS 9TUX aTOMOB BBICIIYIO M HU3IIYIO CTENEeHU okucieHus. Hamummre Gopmybt
BBICIIIMX OKCHUJOB JTHUX OJJIEMEHTOB U COOTBETCTBYIOIIUX UM THIAPOKCHUIIOB.
VYKaxxuTe CBOMCTBA 3TUX TUAPOKCUIOB. OOBSICHUTE, OYEMY XJIOp U MapraHerl
BKJItO4eHb! B VII rpynmy [lepuoandyeckon cuctemMsl, HO B pa3Hble ITOATPYIIIBI.

OTHOcuTENnbHAs aTOMHasi Macca HEKOTOporo synemMeHta 127. B aneKTpoHHOU
obonouke atoma coaepxkutca 53 anektpoHa. Kakoih 3to snemeHT? CKOIBKO
AJIEPHBIX YaCTHI] COAEPKUT aTOM?

HanuimTe 31eKkTpoHHbIE (POPMYJITBI BHEITHUX 0007I0YEK CIETYIOIIUX aTOMOB: 1451,
15P, 16S, 17CI, 34Se, soTe. Tpu sneMeHTa U3 3TOro psaaa SBISIOTCS SJIEKTPOHHBIMU
aHajoraMu, oOpa3OBaHHbIE MMM BEIIECTBA MPOSBISIOT CXOJHBIE XUMHYECKUE
cBoiictBa. Kakue 3Tu 31eMeHThI? Pacnoyio)KWTe 3TH 3JEMEHThl B MOPSIKE
yYBEIIMYEHHUS S3HEPTUH HOoHU3anK. OTBET MOSICHUTE.

KoHdurypanus BHENIHETO SHEPreTHYECKOrO YPOBHs aroMa diieMeHTa X ns’np’.
Oob111ee ymncio 3EeKTPOHOB B MoJieKylie X, paBHa 18. Onpenenure anemeHnT X. EcTh
7Y B 3a/1a4€ JIUIIHKUE JIaHHbIE?

B kakom mopsiike yBeIuMuMUBaeTCs paanyc aroma B cienyomux snemenTax: F, Cl,
Br, 1?

OO0bsacHUTE TPUYUHHO-CIECTBEHHYIO CBSI3b 3TOT0 MOPSAIKOBOTO U3MEHEHHS.

Bapuanr 2.

ba3oBblii ypoBeHb

1.

CocTaBpTe 3JIEKTPOHHYIO (DOPMYITY 3JIEMEHTa C MOPSIKOBHIM HOMepoMm 34 B
MEPUOJINYECKOM CHUCTEME XHMMHYECKHX 3JIeMeHTOB. Crenailte BBIBOJ O
MPUHAIJIEKHOCTH 3TOT0 XMMUYECKOIO 3JIEMEHTA K METaJIaM WA HEMETaJlJIaM.
3anumuTe GOpMyITy €ro BBICIIEr0 OKCHAA U THIPOKCHIA, YKAKUTE UX XapaKTep.
Kak u nouemy B [lepuoguueckon cucteMe N3MEHSIOTCSI HEMETAUIMYECKUE
CBOMCTBa XMMUYECKUX 3JIEMEHTOB?

A. B npenenax nepuona.

b. B npenenax riaBHON NOATPYIIIIBI

Ha ocHoBanuu nonoxenus: 3nemMeHToB B [lepuoanueckoil cucreMe XUMHYECKHX
AJIEMEHTOB, PACIIOJIOKHUTE SJIEMEHTHI: OepUIUIHii, 00p, MarHui, HATPUl B MOPSIKE
BO3pACTaHUs BOCCTAHOBUTEIBHBIX CBOMCTB. OOBSICHUTE OTBET.

Kakue xuMmuueckue CBOMCTBA XapaKTEPHBI JJII OKCHJIA 3JIEMEHTA 2-T0 MEepUo/a,
raBHOM moarpynmnsl 1 rpynnsl [lepuoandeckoit cucteMbl? OTBET MOATBEPIUTE
XUMHUYECKUMHU PEAKIUSIMH.
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S.

[IpupoaHBIA KPEMHHUI COCTOMT U3 Tpex u3otonos 2Si, Si u *°Si ¢ MaccoBbIMu
nonsimu 0,923; 0.047 u 0, 03 cOOTBETCTBEHHO. BhluncinuTe CpeHIO aTOMHYIO
Maccy MPUPOJTHOTO KPEMHHS.

IToBBIICEHHBIN YPOBEHDb

1.

2.

4.

S.

N306pasute cxeMy JIEKTPOHHOIO CTPOEHHS aTOMA JIEMEHTA, PACIIONOKEHHOTO B
IaBHOM moarpymnmne 2 rpynnsl u 4-m nepuojae. CoctaBbTe (GopMysbl OKCHAA U
COOTBETCTBYIOIIETO €My THIPOKCH/A, YKaXKUTE UX XapaKTep.

Yto 06IIEro M B YEM pa3IM4Ue B CTPOCHHH aTOMOB XUMHUYECKHX DIIEMEHTOB C
nopsAKOBbIMU HOMepamu 11 u 19?

U3 npHBENEHHBIX DIEKTPOHHBIX (OPMYI aTOMOB XHUMHYECKUX DJIEMEHTOB
BLIOEpUTE T€, KOTOPHIE COOTBETCTBYIOT  S-DJIEMEHTY 4-ro  IIepuoja:
a)18?2s?2p°®3s23p®4s? 6) 1s?2s22p®3s?, B) ...3s°3p%3d'%4s> 1) ...3s?3p%s!, n)
...3s?3p®3d'%4s! TlosicauTe CBOI BHIOOP M HANMINMTE 3HAKM 3TUX XMMHYECKHX
5JIEMEHTOB.

ATOM 3J1€EMEHTa MMEET HA OJIMH DIEKTPOH MEHBIIE, Y€M MOH aaroMuHus. Hazosute
5TOT DIEMEHT, COCTABBTE HIEKTPOHHYIO (DOPMYIIy €r0 aTOMa U HOHA.

[IpupoaHbIil 6GPOM cOAEpKHT aBa n3otomna - Br u ¥'Br. Haiitu maccoBble 101u
M30TOIOB, €CJIU €T0 OTHOCHTENILHAS aTOMHasi Macca pasHa 79.9.

Bbicokuii ypoBeHb

1.

3Has (QopMylly BHEUIHErO0 HHEPreTUYECKOTO YPOBHS aToMa XUMHUYECKOTO
snemenTa — 4s*4p*, onpenenure: a) Ha3BaHME >JIEMEHTA U 3aps AApa €ro aToMa;
0) mosoxkeHue dnemMeHTa B [lepuoanyeckoit cucteme; B) K KAKUM DJIEMEHTaM (s-,
p-, d-, f-) OH MpUHAIIEKUT; T) €ro CTENEHb OKHUCICHUS B BBICIIEM OKCHUIE U
XapakTep ATOT0 OKcuaa. Hamumwure TONHYIO 3IEKTPOHHYIO (opMmyiy,
OTPAKAIOULYIO MOPSAOK paclpeeeHus 3JIEKTPOHOB B aTOME 3TOr0 3JIEMEHTA.
Hamumure (opmynbl coenvHEHH C BOJAOPOAOM CIEAYIOMIMX XHWMHUYECKHUX
anemeHToB: Li, Se, P, O, Br, S. BoiOepute dhopmyiibl coenuHeHN, 00J1a1at0IIMX
KUCJIOTHBIMH CBOMCTBaMH. WM pacmnonioxuTe ux B psiA B TOPSJAKE YCUICHUS
KUCJIOTHBIX CBOMCTB.

VYkaxute cpenu 3Tux hopmyit GopMyIly THIpUIa METAIa U 3alMIINTE YPaBHEHUE
pPEAKLIMM €TO B3aUMOJAECHUCTBUA C BOJIOW. Omnpenenure, KaKk U3MEHSIETCS CTEIEHb
OKHCJICHHS MeTajula, YKaKUTE OKUCIUTENIb U BOCCTAHOBUTEIb

OxapakTepu3yiiTe BaJIEHTHbIE BOBMOXKHOCTH a30Ta u (ocopa. [losicaure oTBeT,
COCTaBUB Tpauueckre cXeMbl CTPOSHUS 3TUX dJIeMEeHTOB. Hamummre Gopmyibt
ATUX XHUMHYECKHUX DJIEMEHTOB, B KOTOPHIX OHHM MPOSIBISAIOT YKa3aHHYIO
BaJICHTHOCTb.

OnemeHT X obOpa3yeT Bbicminii okcujJl coctaBa XOs. BomoponHoe coenuHeHue
aTtoro 3iemeHta umeer cocraB HoX. OTHOLIEHHME MOJISIPHBIX MacC BBICHIETO
OKCHJIa U BOJOPOJHOTO COEAMHEHUS COCTaBisieT 2,35. YKaXuTe 3TOT 3JEMEHT.
Hanumumre ypaBHEeHMS peaklMii: a) BBICIIETO OKCHIA HJIEMEHTa C BOJOH,
0) BOJOPOAHOTO COSAMHEHUS ITOTO JIEMEHTA C THUJIPOKCUIOM HATPUS.

OneMeHT X 00pa3yeT IpoCTOe BEUIECTBO - CEPbI€ KPUCTAIUIBI C METATNINYECKUM
0JIeCKOM, KOTOPbIE ITPU HArPEBAHUU JIETKO MEPEXOJIAT B Maphl (PHOJIETOBOTO
1Beta. BogopoaHoe coeIMHEHUE ATOTO AJIEMEHTa — T'a3, XOPOIIIO PaCTBOPUMBINA B
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BOJIE, MPUYEM 3TOT PACTBOP SIBIACTCS CHIIBHOM KUCIOTOM. Y KaXUTE JIEMEHT X U
HAMUIIUTE YpaBHEHHUS PEaKIM pacTBOpa €ro BOJIOPOJHOTO COSTUHEHUS:

a) C KOHLIEHTPUPOBAHHOU CEPHOU KUCIIOTOM, 0) C TUIPOKCHUIOM Kajus, B) C
KapOOHATOM HATpHS.

PexoMeH10BaHHas 1TKaJIa OIGHUBAHUS 3aJJaHU/ 1IKaja IepeBoa B OTMETKY
100% - 85% - «5» 69% - 50% - «3»
84% - 70% - «4» 49% - 0% - «2»

Cnncok ureparypsbi:

1. M. A. Ps60oB «COopHUK 33724, yIPA)KHEHUH U TECTOB TI0O XUMHUN»/U31aTEITHCTBO
«9k3amen» Mocksa. 2017

2. H. E. Ky3smenko, B.B. Epémun «CoopHuK 3a1a4, ynpa>KHEHUNH U TECTOB TI0
xuMun»/MockBa «k3amen» Onuke 21 Bek. 2001

3. B.B. Epémun, P.JI. Aatunun, A.A. [Ipo3nos, E.B. Kapnosa, O.H. PerxoBa
«Yranyonéunsiii kypc noarotoBku Kk EI'D»/M3aaTensctBo «xemoy. 2020

4. O.C.Ta6puensu, JI.M. AcanoBa «KOHTpoIbHBIE U TPOBEPOUHBIE PAOOTHIY.
Xumus/ Ipoda Mocksa. 2016

5. Pagenxuit A.M. Xumus. J{unaktuueckuit Matepuain 10-11 knmaccel: mocodue ajist
yuuTenei o01eo0pa3oBaTeNbHbIX yupexaeHuit / 2-e uza. M: Ilpocsenienue,
2011

6. A. H. JIéskun, H.E. Ky3nenosa «3anaunuk no xumun 11 xmaccy/ Mockaa,
u3narensckuii nenTp «Benrtana-I'pady». 2012

Anekceesa T. I1., yuumenv xumuu
MBOY COLI Ne 12, Ananckuti paiion
Cepowumanoea H. I'., yuumens xumuu

MAOY COLL Ne5, Jlenunepaockuii patiot

IImpexep U. A., yuumens xumuu

MEBOY COLI Ne 12, Ananckuu pavon

KonTpoabHas padoTta Ne 2 «CtpoeHue BelecTBa.
MHoroo0pasue BelIeCTB»

IIpeaMeTHbIE pe3yabTAThI:

¢ CchOpPMHPOBAHHOCTh MPEJCTABICHUH O XHUMHYECKOM  COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUPA, POJIM XUMUU B MIO3HAHWUM SIBIICHUI NIPUPOJIbI, B
(OpMHUPOBAHUY MBIIUICHUS U KYJIbTYPbl JUYHOCTH, €€ (PYHKIIMOHATILHON IPaMOTHOCTH,
HEOOXOAMMON Il pEIICHHs] NMPAKTUYECKUX 33aJad U HKOJOTMYECKH OOOCHOBAHHOIO
OTHOILIEHUS K CBOEMY 30POBBIO U IPUPOJHOU CPELIE;
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® BIAJCHUE CHUCTEMON XUMHUYECKUX 3HAHUM: OCHOBOIMOJIATAIOIINE TOHSITHUS
(XMMHUYECKHI 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- 3JIEKTPOHHBIE OPOUTAII ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJIIPHBIM OOBEM, BAJIEGHTHOCTh, AJIEKTPOOTPULIATELHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl CBsI3b (KOBaJEHTHAsl, MOHHAs, METAINIMYECKas, BOJAOPOJIHAsA),
KpUCTAJUINYECKasl PElETKA, TUIBI XUMUYECKUX PEAaKLHM, pacTBOp, DJIEKTPOJIUTHI,
HE3JIEKTPOJUTHI, SJEKTPOIUTUYECKAs] AUCCOIMAIUS, OKHUCIUTENIb, BOCCTAHOBUTEIND,
CKOPOCTh XMMUYECKOUN pEeaKIIUH, XUMUUECKOE PABHOBECHE);

® 3aKOH COXpPAHEHUs MacChl BEIECTB, 3aKOH COXPAHEHUS U MpPEBpallCHUs
SHEPIruM NpHU XUMUUYECKUX PEAKIUAX), 3AKOHOMEPHOCTU, CUMBOJIMYECKUH SI3bIK XUMHH,
MHUPOBO33pEHUYECKUE 3HAHUS, (nexcawjue 6 OCHO8e NOHUMAHUSL NPUYUHHOCMU U
CUCMEMHOCMU XUMUYECKUX S6NeHUll;, CO8PEeMEHHble NpPeOCmAsieHusi O CMpOoeHuU
gewjecmea Ha amoMHOM, UOHHO-MOIEKYISIPHOM U HAOMOAEKVIAPHOM YPOGHSX)JIeKALUE
B OCHOBE T[IOHMMaHUS TPUYMHHOCTH M CHUCTEMHOCTH XHUMHYECKHUX SIBJICHUM,
(baKTOJIOTUYECKHE CBEJACHUS O CBOWCTBaX, COCTaBe, IOJyYeHUM U O€30macHOM
UCIIOJb30BaHUN BAXKHEHIIIMX HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKa;

e chOpMHPOBAHHOCTH YMEHUM OMPEEIATh BAJICHTHOCTh U CTETICHh OKUCIICHUS
XUMUYECKUX BJIIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJI XUMHYECKON CBSI3H
(KoBaJICHTHasi, HWOHHAs, METaJUIMYecKas, BOAOPOAHAs) B COEAUHEHUAX, THII
KPUCTALTNYECKON PEIIETKU KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJISIpHAsi, UOHHAas,
MeTaJTMYeCcKas ), XapaKTep Cpe/ibl B BOJHBIX PAaCTBOPAX HEOPTAHUYECKUX COEIUHEHUI;

MeTanpeaMeTHbIe pe3yJbTaThl:

® CaMOCTOATENIbHO  (GOPMYJIHUpPOBATH W aAKTyalIM3UpPOBATh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

e BHIOMpPATH OCHOBAaHHUS M KPUTEPUU ISl KIacCU(PUKAMA BEHIECTB U
XAMUYECKUX PEAKIIHIM;

® YCTAHABIMBATh MPUYMHHO-CICACTBEHHBIE CBSI3M MEXKAY H3Yy4YaeMbIMU
SIBIICHUSIMU;

® CTPOUTh JIOTUYECKHE PACCYXKICHUS (MHAYKTUBHbBIC, JEAYKTHUBHBIC, IO
AHaJIOTHH ), BBISIBJISIT 3aKOHOMEPHOCTH U IPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBIICHUSIX,
(bopMyIHpPOBATH BHIBOJIBI M 3aKITIOUCHUS;

® IIPUMEHSTH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUHU CHMBOJIMYECKUE
(3HaKOBBIE) MOJIEJIH, TPEOOPA30BLIBATH MO/ICIIbHBIC MTPEICTABIICHUS — XUMUUECKUN 3HAK
(cuMBOJ) dIeMeHTa, XuMuueckass ¢hopmysia, ypaBHEHHE XUMUYECKOW peakiuu — TMpu
peleHn y4eOHBIX TMO3HABAaTENbHBIX W MPAKTUYECKUX 3a/lad, NMPUMEHSITh Ha3BaHHBIC
MOJICTIBHBIE TIPEACTABICHUS ISl BBISIBJICHHUS XapaKTEPHBIX MMPU3HAKOB H3Yy4aE€MbIX
BEIIIECTB U XUMUUYECKUX PEAKIINM.

® [puOOpeTaTh OMNBIT YYEHUUYECKOM HCCIEI0BATEIbCKOM U MPOEKTHOMU
JESATEILHOCTH, TMPOSBISATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIBHOMY IOUCKY
METOJIOB PEIIEHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOJ0B ITO3HAHUSL.

® OpUEHTHUPOBATHCS B PA3IMYHBIX HUCTOYHHUKAX HWHMopmaruu (HAy4IHO-
NONyJISIpHAsl JUTEpaTypa XUMHYECKOTO COJIEPKAHUSI, CIIPABOYHBIE MOCOOUS, PECYPCHI
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WuTepHeTa), aHAMM3UPOBaTh MHAOPMALIMIO PA3IUYHBIX BUJIOB U (OPM MpEACTABICHUS,
KPUTHYECKHU OLIEHUBATH €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUYUBOCTD;

Bapuant 1
ba3oBblil ypoBeHb

1. Brnumure maccoBbie yucia (A), aToMmHble HoOMepa (Z) u yuciao HeuTpoHoB (N) s
CJICTYIOIINX U30TOIOB:

Haorvon | A | Z | N
H
i’
N

16
gz O

2. 3BamummTe D3JIEKTPOHHBIE W AJIEKTPOHHO-Tpaduyeckue KoHpUrypammm
aromoB u monos K'!, Mg, Cl, Si*, Cu, Fe. K xakomy cemeicTBy (s-, p-, d- mmm f-)
OTHOCUTCS KaXKJIbIi U3 HUX?

3. Omnpenenure BajJeHTHbIE BO3MOXKHOCTM aToMa a30Ta C TOYKH 3PEHUS
AIIEKTPOHHOI'O CTPOCHHSI.

4. DnexTpoHHas GOpMyJia BHEIIHETO 3JIEKTPOHHOIO CJI0SI aTOMa XMMHUYECKOTO
snemenTa ...3s 23p 2 . Ompemenure 3T0 3JIEMEHT, COCTAaBETE (POPMYIIBI €T0 BBHICILETO
OKCHJa, JIETYy4ero BOJOPOJHOIO COEIMHEHMs, ruapokcuaa. Kakumu cBoiicTBaMu
(OCHOBHBIMH, KHUCJIOTHBIMM WM amMdoTepHbIMH) oHU o00sanaT? CocTaBbTE €ro
rpadguueckyro (GopMylly U ONpEACIUTEe BAJICHTHBIC BO3MOXKHOCTH aToMa 3TOTO
XUMHUYECKOTO DJIEMEHTA

S. Paccunraiite CpegHIOI0 OTHOCUTEIBHYIO aTOMHYIO MAacCy MAarHus, €CiH
M30TOIHBIA cocTas ciemyromuii: Mg (80%), Mg (9%), Mg (11%). Otser BhIpa3uTe
C TOYHOCTBIO JI0 JIECATHIX.

Bapuant 1
IToBbIICHHBIN YPOBEHDb

1. B HekoTopoM coenMHeHUU wmaccoBas noJis azora coctaBiser 30,4% wu,
Kucioposa 69,6%. BeIBeANTE MOJIEKYISIpHYIO (hopmyiy coenunenus [ 1, ctp. 7].

2. Omnpenenute BO3MOXKHBIE CTEIIEHH OKUCIECHHS aTOMOB 3yieMeHTOB: a) Ne 11,
No20, Ne 49; 6) No50, Ne 51, Ne 17. OtBet ob6ocHyiiTe [1, cTp. 46].

3. Kako#l Buj XuMMHUYECKOW CBA3M 0O0Opa3yeTcsi MEXIy aToOMaMH 3JIEMEHTOB,
CUWJIBHO PA3IMYAIOIIUXCS MO JIEKTPOOTPULIATETLHOCTH, HAIPUMED, MEXIY TUITMYHBIMU
MeTaJJIaMH, C OJHOW CTOPOHBI, M TUHITMYHBIMUA HEMETAJIJIaMH, C IPYTOH CTOPOHBI? Cpeu
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HIDKETIEPEUNCIICHHBIX COSUHEHUN YKAXUTE T€, B KOTOPHIX UMEETCS MOHHAS CBS3b: a)
H,SO4 6)CuSO4 B)Ba(OH), r)HNO; n)LiOH e¢)CH3;COONa [2, ctp. 190].
4. Yto Takoe KUCIbIE COJIN? MPUBEIUTE MPUMEPHI 00pa30BaHUS KHCIBIX COJCH.

Bapuanr 1

Brbicokuii ypoBeHb

1. Bplunciaure MaccoByrO JOJIIO THAPOKCHIIA HATPUS B PACTBOPE, MOITYYEHHOM
npu cmemmuBanuu 200r 5%-ro pactBopa u 300r 20%-ro pactBopa 3Toro Bemiectna. |1,
ctp. 49].

2. Bpluucnaure maccy a30THOM KHUCIOTBI, KoTtopas couepxurcs B 200mn 3M
pacTBOpa a30THOM KUCHOTHI [1, cTp. 67].

3. Kakue cunbl AEHCTBYIOT MEXIYy HMOHAMH B HOHHBIX coenuHeHusx? Kakwue
TEMIIEPATYPHI IJIABJICHUS U KUTIEHUSI XapaKTEPHBI ISl MOHHBIX COeIUHEHUH [2, cTp. 190].

4. IlpuBenute npuMepbl O€3pa3ITUUHBIX OKCUIOB.

Bapuanr 2

ba3oBblii ypoBeHb

1. Brnumurte maccoBbie yucia (A), atToMmHble HoMepa (Z) u yuciao HeuTpoHoB (N) s

CICAYIOIIUX U30TOIOB:

Hiorom | A | Z | N
27
134l
[T
1451
a1
15

I514]
agFe

2. 3anummdre 53JE€KTPOHHLIE M DJIEKTPOHHO-TPapUYECKHE KOH(PHUIypaLuu
aromoB ¥ MoHOB Ba, Mg*, P, S, Cr, Sc. K xakomy cemeicTBy (s-, p-, d- mmm f-)
OTHOCHUTCS KaXIblii 13 HUX?

3. Ompenenure BajJeHTHBIE BO3MOKHOCTH aroMa CePbl ¢ TOYKH 3PEHUS
3JIEKTPOHHOI'O CTPOEHHSI.

4. DnexTpoHHas GOPMyJIa BHELIHETO 3JIEKTPOHHOTO CJI0S aTOMa XUMHYECKOTO
>7eMeHTa ...4s 2 . Onpenenure 5T0 3JIEMEHT, COCTaBbTe (POPMYJILI €T BLICILErO OKCHA,
JIETYYEro BOJOPOJHOIO COEIMHEHHUs, rApoKcuaa. Kakumu cBolictBamMu (OCHOBHBIMH,
KUCJIIOTHBIMU Wi amMdoTepHbiMH) OHM 001amaroT? CocTaBbTe €ro rpapuvecKyro
(GopMyITy M OIIpeeNTe BaJEHTHBIE BO3MOKHOCTH aTOMa DTOTO XMMHYECKOTO DIIEMEHTA.

5. PaccunrailTe OTHOCUTEIBHYIO ATOMHYIO MAacCy MEIH, €CJIIM U3BECTHO, YTO
MoabHast 1o uzorona $Cu cocrasuser 67 % OT 00LIEr0 KOJIMYECTBA ATOMOB MEIH, a
noins uzoronos *Cu 33 %. OTBeT BBIpa3suTe ¢ TOYHOCTHIO 10 LIENBIX.
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IoBbIlIEHHBIH YPOBEHDb
Bapuanr 2

1. HanmuiuTe ¢ moMOIIbIO0 KBAHTOBBIX SIYE€EK DJEKTPOHHBIE (DOPMYJIBI CIAEAYIOIIHNX
aTOMOB B X OCHOBHOM U BO30YJ€HHOM COCTOSIHUHU, YKAKUTE BO3MOXKHbIEC BAJICHTHOCTH
ATUX aTOMOB: a) Oepwiuid, 6) ¢pocdop; B) yriaepos; r) 6op; 1) cepa; €) XJop. IPUBEIUTE
IIPUMEP COETUHEHHUI ITUX aTOMOB C COOTBETCTBYIOLIMMH BaJIEHTHOCTAMU. Kak BbIcmIas
BAJICHTHOCTh aTOMA CBSI3aHa C MOJI0KeHUueM aneMeHTa B [lepuonnueckoit cucreme? [2,
cTp. 182]

2. DIeMeHT XJIop BeTpeyaercs B Bue AByX u30Tonos >>Cl u 37 Cl. maccoBas mons
MEPBOr0 M30TOMA COCTABJSET MPUONM3UTENBHO 75% OT 00Iero 4ymcia Bcex aTOMOB
xJjiopa. PaccunTaiite cpeaHIOl0 OTHOCUTEIBHYIO aTOMHYIO Maccy 3jJeMeHTa xjopa. |1,
ctp. 18]

3. Kakyro cBsI3p Ha3bIBalOT BOJOPOJHOM CBS3bIO? MEXIYy aTOMAMHM KaKHX
AJIEeMEHTOB oOpa3yeTrcsi BojopoaHas cBaA3b? [loyemy ToibKO aroM BOAOpPOAA CO
3HAYUTETBHBIM MOJOXKUTEIBHBIM 3apsJI0M CIIOCOOEH 00pa30BbIBATH BOAOPOIHYIO CBA3b?
ATOMBI Kakux HambOoJee 3JIEKTPOOTPULIATEIbHBIX AIEMEHTOB CIIOCOOHBI 00Pa30BHIBAThH
BOJIOPOAHYIO CBA3b? [2, cTp. 192]

4. YUto Takoe OCHOBHbBIE COJIM? TPUBEAUTE MPUMEPHI 0OpPA30BAHUS OCHOBHBIX
COJIEH.

Broicokuii ypoBeHb
Bapuanr 2

1. Kak BO3MOXHOCTH 0Opa30BaHHsS BOJOPOJHON CBSI3M BIUSET HA CBOMCTBA
BeniecTB? [IpouemMy BoJa MMeeT CyIIECTBEHHO 00JIee BBICOKYIO TEMIIEpaTypy KUIICHHUS,
YeM €€ XMMUUYECKHUM aHaJlor — cepoBoAopo/ [2, cTp. 193].

2. Yrto Takoe ABOWHBIE COJU? HANUIIUTE YPABHEHHE PEaKIMH OOpa30oBaHMS
JBOWHBIX coJiel. JlaiiTe Ha3BaHME NMPOJYKTaM PEAKLIHH.

3. CocraBbre (HhOopMyay BBICHIETO OKCHAA M BBICIIETO THIPOKCUIA CEpPBI.
3anuIuTe EKTPOHHYIO KOH(UTYypaliio aToMa Cephl B BHICHIEH CTETIEHH OKUCTIEHUS |3,
cTp. 22].

4. Hamummrte ypaBHEHHE peaKklUU NpeBpallleHus KapOoHaTa Kajablusi B
rUAPOKApOOHAT KaJlbLIMs, CYIb(UTA HATPHsI B TUIPOCYIbGUT HaTpus [4, cTp. 107].

[Ikana onieHWBaHUs 3aJaHUI/ 1IKaa IepPeBOAa B OTMETKY
100% - 85% - «5» 69% - 50% - «3»
84% - 70% - «4» 49% - 0% - «2»

Cnmcok qureparypsbi:

1. 3agaunuk o xumuu: 11 kmacc / A.H. Jlekun., H.E. Ky3nernosa. M.: Benrana-
I'pad, 2012.-240c¢.:um.

2. COopHUK 3a11a4, ypaKHEeHUH U TecToB o XxuMuu: 10-11 kitaccrl: K yueOHUKaM
I'.E. Pynsutuca, ®.I'. ®enpamana «Xumust: 10 knace», «Xumust: 11 kmacey. ®I'OC (k
HOBBIM yueOHnKaM)/M.A. Pga6oB. M.: U3znatenbctBo «Ox3amen», 2017.-335¢.

3. Xumus. 11 xmacc. Konrponsusie paborst B HOBOM dopmare. YyeOnoe
nocobue.- Mocksa: «uTenekr — Lentpy», 2012. — 128 cp.

4. 100 6amnoB o xumuu. Teopus U MpakTUKa. 3a1a4u U yIpaKHEHUS: yueOHOe
nocob6ue / N.1O. benasun; nox pen. B.B. Herpeberkoro.
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Azagponosa H.H., yuumenv xumuu
MFBOY COL Ne 17, Abunckuii pation
3aezopoonsasa T.U., yuumensv xumuu
MBOY COLI Ne 24, Anweponckutl paiion
Dammaxoea JI.C.,yuumens xumuu
MBOY COLL Ne 1, Abunckuii pation

KonTtpoabHasa padora Ne 3 «Xumuueckas peakiusi». Yacts |

IIpeaMeTHbBIE pe3yabTaThI:

e chopMHPOBATH MPEACTABICHUS O XUMHUCCKOW COCTABJISIONICH €CTeCTBECHHO-
HAyYHOH KapTUHBI MHPA,

¢ BJIQJICHHC CHCTEMOW XMMUYCCKUX 3HAHWU, KOTOPAast BKIIOYACT:

O THUIIBI XUMHUYECKHX PEaKIHi, pacTBOpP, CKOPOCTh XHWMHYECKOH peaKIuH,
XHMHYECKOE PaBHOBECHE);

O 3aKOH COXpAaHEHHWS MAacChl BEIISCTB, 3aKOH COXpPAaHCHHS MW IPEBPAIICHHS
SHEPIrUH MPH XUMHUYCCKUX PEaKIUAX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3BIK XUMHH,
MHUPOBO33pEHYCCKME 3HaHUWsA, (JIeKale B OCHOBE IIOHMMAaHHUS TPHYMHHOCTH U
CUCTEMHOCTH XHWMHYCCKHX SIBJICHHI) TMPEACTABICHUS O MEXaHHU3MaX XHUMHUYCCKUX
peakIuii, TS PMOTUHAMUYCCKUX U KHHETHYECKHX 3aKOHOMEPHOCTSX HMX MPOTCKAHHS, O
XUMUYECKOM PaBHOBECHH, PACTBOPaX U JUCIIEPCHBIX CHCTEMaX;

O (aKTOJOTHYCCKUE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYUYCHUH U O€301TaCHOM
UCIIOJIb30BAaHUN BaXHEHITMX HEOPTaHWYECKMX BEIISCTB B OBITY W MPaKTUYCCKON
NeATEILHOCTH Y€JI0BEKa, OOITUX HAYYHBIX TPUHIIMIIAX XUMUYIECKOTO ITPOU3BOICTBRA;

o c(hOpMHUPOBAHHOCTh YMCHHH BBIABIATH XapaKTepHbIC IPU3HAKH TTOHITHH,
yCTaHABIIMBaTh WX B3aMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE IIOHATHS TIPH
OTIMCAaHUH HEOPTaHWYSCKUX BEIECTB U UX IIPEBPAIICHHUI;

o c(hOpPMHUPOBAHHOCTh YMCHHH HCIIOJIb30BaTh XUMHUUYECKYIO CHMBOJIMKY JUIS
cocTaBiieHHs ()OPMYJI BEIIECTB U YPABHCHUH XUMHUYCCKUX PEAKIUH.

MeTanpeaMeTHble pe3yJbTAThI:

OBnajieHe YHUBEPCATbHBIMU YU€OHBIMH MO3HABATEILHBIMU JCHCTBUSIMU:

1) 6a30BbIC JIOTUYECKUE ICUCTBUS:

CaMOCTOSITENIbHO (hOPMYJIMPOBATH U aKTYyIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpEeNeNaTh UEIu JEATCIbHOCTH, 3ajlaBasi IapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MTOCTABICHHBIMHU IEJISIMU;

MCMOJIb30BaTh IIPU OCBOCHMM 3HAHUN NPUEMBI JIOTMUYECKOTO MBIINUICHUS —
BBIJICJISITh XapaKTEpHbIC MPU3HAKA TMOHSATUM W YCTAHABIMBaTh HMX B3aWMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATUS IS OOBSCHEHHUS OTACIBHBIX (PAKTOB H
SIBJICHUI;

BBIOMpATh OCHOBAHMS W KPUTEPUM JJIA KIaCCH(PHUKAIMKU BEIIECTB M XMMHUYECKUX
peakuuii;

YCTaHABJIMBATh IPUYUHHO-CJIEACTBEHHbBIC CBSI3U MEK]1y U3y4a€MbIMU SIBJICHUSIMU;
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2) 6a30BbIC UCCICAOBATEILCKUE ACHCTBHS:

BJIaJIETh OCHOBAaMU METOJOB HAY4YHOTO TO3HAHUS BEIIECTB U XUMHYECKHX
peaKuuii;

3) paboTa ¢ uHhOpMaIIUECH:

OPUEHTUPOBATHCS B PA3IUYHBIX MUCTOYHUKAX MHGOpMAIUU (HayqHO-TIOMYJIsIpHast
JuTepaTrypa XUMHYECKOTO COJepKaHHUs, CIIpaBOUYHbIe MocobOus, pecypchl MHTepHeTa),
aHATM3UPOBATh HH(POPMAIIMIO PA3IMYHBIX BHJIOB U ()OPM MPEACTABICHUS, KPUTHICCKH
OIICHUBATH €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYUBOCTH;

Bapuanr 1

ba3oBblil ypoBeHb

6. 3amumure MO /Ba YpaBHEHHs PEaKIMU: a) COCIUWHEHHUs; 0) oOMeHa, eciu
BBIJIaHBI CJICAYIONINE BEIIECTBA:

CuO;Mg;HCI;H2S04;Zn(NO3)2;Cl2;NaOH; K2 O; H,0;S03;Ba(OH):

7. lIlpuBegute MO OJHOMY MpPHUMEPY OOPATUMBIX PEAKIMH C ydacTHEM: a)
BOJIOpO/Ia; 0) KKCIOpOoa.

8. Kakumu cnocobamu MOKHO YBEJIMYUTH CKOPOCTh PEAKIIMH IIUHKA C PACTBOPOM
COJISTHOW KHCJIOTHI?

4. Onpenenute, Kak BIMSAET YBEJIWYECHHE TEMIEPATypbl Ha COCTOSIHME PABHOBECHE U
BBIXO/I ITIPOAYKTOB B CIEAYIOIINX PEAKIIUAX:
A)2H2+02<:) 2H20+Q;
b)2NH32N,+3H»-Q;
B) 2H,O2H"+OH-Q.
5. Cxopocth xumudeckoil peakmuu. Ha rpaduke mnpemcraBieHa 3aBUCHMOCTH
KoHleHTpanuu C MCXOJHBIX BEIIECTB M MPOAYKTOB pEaKIMU OT BpeMeHH t
MPOTEKAHUS PEAKIUHU:

C

t

Kaxkas kpuBasi onuchIBaeT U3MEHEHNE KOHIIEHTPALUM UCXOJAHBIX BEIECTB, a KaKas —
poyKTOB peakinu? OTBET 000CHYUTE.

IToBbIICHHBIN YPOBEHDb
1. JlaiiTe XapaKTEpUCTHKY CIECIYIOUIUM YPAaBHEHUAM PEAKLUA:
2) Cu(OH )2y~ CuO(ra )H0()- Q
0) Na(rs)+ 2 H2O(x)= 2 NaOH(x) + Hz (1)+ Q
[0 IUIAHY: a) [10 YHCIY U COCTAaBY UCXOJHBIX BEIIECTB U IPOIYKTOB PEAKLIUU
0) o terioBoMy 3 PexTy
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B) [0 U3MEHEHUIO CTEIICHU OKUCIICHUS
I') 10 HaMpaBJICHUIO Mpoliecca
1) IO HAJIMYMIO KaTaJiu3aTropa
€) MECTO IIPOTEKAHUSI PEAKIIUU
2. TlpuBenute 1o 0AHOMY NMPUMEPY OOPATUMBIX PEAKIUN ¢ y4aCTHEM: a) BOJIOPO/IA;
0) KMCII0pO/ia; B) BOJIBI; T') TajloOT€Ha; 1) YIJIEBOA0POAa
3. VYKaxure, Kak U3MEHUTCS CKOPOCTh KaXJOW M3 PEAKUHI B 3aBUCUMOCTH OT
MePEYHCICHHBIX (PaKTOPOB (YMEHBIIIACTCS, YBETUIMBACTCS, HE 3aBHCHT).

VYBeanueHue
U3zmenpueHne
@aKTOpBbl, BIUSIOLINAEC YBennuenue TBEPJIOrO KOHLIEHTpaluu
Ha CKOPOCTh PEAKIINH JTaBJICHUS P YKa3aHHOTO
BelecTBa
BEIlleCTBa
Fe203s) + 3CO (r)= 2Fe@s)t 3CO2 (1) CO

4. DHIOTEPMHMYECKOE Pas3loKeHHUe MeHTaxaopuaa pochopa NpOTEKAET MO CXEME:
PCl; (1) —=PCls o T Cl, i AH) =+92.59 x[Tx.

Kak crnemyer m3aMeHuTh: a) TeMmieparypy; O) JaBieHHE; B) KOHIEHTPALUIO
BEIIECTB, YTOOBI CMECTUTH PABHOBECHE BIIPABO, T.€. B CTOPOHY MPSAMOM peaKluy —
pasnoxenust PCls?

S. JIns npuroToBieHMs IITYKAaTYpHOTO pacTBOpa B3sUIM JIEKAIYH H3BECTb, U
HITYKaTypKa IUIOXO «CXBaThIBajdach». MOMKHO JIM YCKOPUTH 3TOT MpOLECC C
MTOMOIIBI0 HArpEBaHUS?

Bricokuii ypoBeHb
1. CocraBpTe ypaBHEHMS XMMHUYECKUX peakiui. Omnpenenure, K KakKUM THUIIAM

XUMUYECKUX PEAKIUA MPUHAMIICKUT Kaxaass XUMAUYECKasi peakiiusi.

1) mpu B3aUMOJIEUCTBUU OKCHIA KAJbIIUSI C BOJIOM;

2) pa3no)KeHue HUTpaTa HaTpus;

3) ropeHue Kaublys B ra3000pa3HOM XJIOPE;

4) B3aMMOJICHICTBUE METAHOBOU KHUCJIOTHI C 3TAHOJIOM;

5) cniupTOBOE Pa3I0KEHUE TIIFOKO3BI;

6) oxucnenue okcuzaa cepri(1V) ¢ kucmopoaom;

7) mpokanrBaHuE KapOOHATA KaJIbIIHS;

8) B3aUMOJEHCTBUE PACTBOPOB THAPOKCHIA KaJUs C CEPHOM KUCIOTOM;

9) cuHTE3 aMMuaKa.
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2. TlpuBeauTte Mo 0JHOMY MpUMEpPY OOPATUMBIX PEaKIMil C y4acTHEM: a) BOAOPOaA;
0) Kuciaopoja; B) BOJBI; T') TaJloreHa; J) YIVIEBOAOpOJAA; €) CIHUpTa; K) HOHA
BOJIOpPOJIA.

3. OnpenennTe CPEIHION CKOPOCTh XUMHYECKOM peakuuu (B MOJL/(1M>-MuH))
CO; +tH, = CO + H,0, ecnu uepe3 40 ¢ mocne Havaia peakiuyd MOJISIpHas
KOHIIEHTpanus Boabl Obuia 0,012 Mons/nm®, a yepes 1 mun 03 ¢ mocsie Havana
peakuuu — 0,14 Mons/mve.

4. B peaktop mocTossHHOTO 00BEMA BBEIIM TOYOJI, HEOOIBIIONH N30BITOK BOIOPOA
CWIbHO Harpenu. B peaktope ycranoBwiock paBHoBecue C;Hg(r.)+ Ha(r.) 2
CesHe(r.) +CHy(r.). Mcxonnas KoOHILIEHTpauus Tojyojia coctaBuwia 0,3 Moiw/i, a
pPaBHOBECHBIE KOHIIEHTPAIIMKM BOJIOpojia U MeTaHa coctaBwim 0,24 mons/n u 0,12
MOJIB/J COOTBeTCTBeHHO. Hailinmute paBHOBecHyro KoHieHTparuio C;Hg (X) wu
Ha(Y)

5. Ilpu BBINOJHEHUU IITYKATYPHBIX pPabOT Jii YCKOPEHHUS 3aTBEpEBAHMUS
MTYKaTYpKA B TIOMENICHUE BHOCST KAQPOBHU C TOPSIIIUMH YIIISIMU. MOXHO JH
3aMEHUTh 3Ty TMPOIEAYpPY MNPOTPEBAHHEM TIOMEIICHUS DJICKTPUYECKUMHU
HarpeBaTeysiMu?

Bapuanr 2

ba3oBblil ypoBeHb

1. 3anummre 1O JBa YPAaBHEHMsI PEAKIIMU: a) 3aMeIIeHUs; 0) pa3ioKeHus, ecliu
BbIJIaHbI CJIEAYIOIINE BEIIECTBA:

Cu(OH)2;Na;HCI;H2S04;Zn(NQO3)2;Cl2; C:HsOH; NHz; Mg ;CaCO3

2. IlpuBenute mo xABa mnpuMepa OOpaTUMBIX peakiui pasznoxeHus. Kakwue
YCIJIOBHSI CIOCOOCTBYIOT IPOTEKAHUIO IPSIMOM peakIiu B KaXI0M ciiydae?

3. 3.Kakumu cnocobamMu MOXHO YBEIUYUTH CKOPOCTh PEAKIMM >Kejie3a ¢
pPacTBOPOM CEPHOM KUCIIOTHI?
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4. Onpenenute, Kak BIUAET OXJIAXJEHUE HA COCTOSIHUE PABHOBECHUS M BBIXO]l
MPOJYKTOB B CIACAYIOIIUX PEAKIIUSIX:

A) FeO + CO2 Fe+CO2+Q;

Bb) N>+ 0,22N0-Q;

B) 2H20()K)<:)H20(F)—Q;

5. UccnenoBanus moazemMubix Boa 17 suBaps 1995 r. B Kobe (Smonus) mporuuio
KpYIHOE 3emileTpsiceHue cuior 7,3 mo mkaine Puxrtepa. B TeueHue HEKOTOPOTO
BPEMEHU 10 3€MJICTPSCEHUS] U3MEPSIIaCh KOHIIEHTPAIM HOHOB XJI0pa B MOJ3EMHBIX
BOJIax (CM. pUCYHOK).

T T T T T T

_C'f" ':[»;hm) g

14

L 1 1 1 1

1994 1995
ropel
Kakoe sBiieHue B JaHHOM CJIy4aC MOKHO CUUTAThb IMPCABCCTHUKOM SCMJ'ICTpHCCHI/IH?

OTtBet 060CHYyHTE.

IToBbILIEHHBIH YPOBEHDb
1.JlaiiTe XapaKTEPUCTUKY CIAEAYIOLUIUM YPABHEHUSM PEAKIINNA:
a) 2N2(r)+02(r):2NO(r)- Q
6) 3FC(TB)+4H20(F)<—>FC3O4(TB,) +4H2(r)+Q
M0 IUJIaHy: a) [0 YUCIY U COCTABY MCXOHBIX BEILIECTB U MPOJIYKTOB peakluu
0) o terioBoMy Y PeKTy
B) 110 U3MEHEHUIO CTETIEHN OKUCIICHUS
I') 110 HAIpaBJIEHUIO Mpoliecca
1) 0 HAJTMYMIO KaTaau3aropa
€) MECTO MPOTEKAHUS PEAKIINHI
2. IlpuBegute 1O JBa mpuUMepa OOPATUMBIX pEaKIUd: a) pa3jIoKeHus; O)
coenuHenusi. Kakue yciaoBHS CIOCOOCTBYIOT MPOTEKAHUIO TPSIMON pEakiuu B
KaXXJI0M city4ae?
3. YkaxuTe, KaK U3MEHUTCA CKOPOCTh KaXXJIOW W3 pPEaKUUid B 3aBUCUMOCTH OT
MePEUYHCIICHHBIX (PAaKTOPOB (YMEHBIIIACTCS, YBETUIMBACTCS, HE 3aBHCHT).

@akTopbl, BIUSIOMIME Ha | YBEIUYCHUE Nsmenbuenune VBennueHue

CKOPOCTb peaKIu JTaBJICHUS TBEPJOTO BEUIECTBA | KOHIICHTPALIUU
YKa3aHHOTO BEIIECTBA

C @)+ 2N2O(r) = N2

CO2 (r.) + 2No 1)

SO2 () + 2H2S¢) = H>S

3S ()t 2H2O(r)
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4. OkucieHue AMOKCU/Ia cepa MPOTEKAET MO CXEME:

Kak cnegyer u3MeHuUTh: a) TeMmreparypy; O) HdaBjieHHE; B) KOHILECHTPAILHIO
BEIIECTB, YTOOBbl CMECTUTh PAaBHOBECHE BMPABO, T.€. B CTOPOHY OOpaTHOM peakiuuu —
okuciienne SO,?

5. JIBe x03s1iiku TOTOBUIIUCH K cTUpKe. [lepBas nmogorpena Boay 10 S0 rpagycoB u
3aMouunsia B Heil Oenbe, BTOpasi Harpesa BOJY J0 KUIEHUS, MIPOKUIISITHIA €€ 6 MUHYT, a
3areM oxJiaauia 10 50 rpaaycoB U TOJBKO IMOCIE ATOTO Hayaja CTHUPKY. Y KOTo Oelbe
nyudrie orctupaetcsa? KakuM mpocThiM OMBITOM 3TO MOKHO JJOKA3aTh U KaK OObSICHUTH?

Bricokuii ypoBeHb

I. CocTaBbTe ypaBHEHUS XMMHUYECKUX peakuuil. Onpenenute, K KakKuM TUIIAM
XUMHUYECKUX PEeaKINN MPUHAJICKUT Kaxaasi XUMUUECKasi peakius.
1) B3auMoieiCTBHE LIMHKA C COSTHON KHCJIOTOM;
2) paznoxkeHue OMxpoMara aMMOHUS;
3) ropeHue xenes3a B ra3000pa3HOM XJIOPE;
4) nonydyenue OyraaueHa -1,3 u3 aTaHoua;
5) pa3noxkeHue nepokcua BOJAOPOIa;
6) KaTAIMTUYECKOE OKUCIICHUE aMMHUAKa;
7) mpoKanuBaHUE THIPOKCUA MEIH;
8) Tepmosn3 merana npu T=1500°C
9) B3aumogeiictue cynbdara meau (I1I) u xaopuna 6apus

EUHOHUIID0)
guHXOoIced
EUHOIIIQINRE
HOWQO
BEeMOoRnndarose
BeMOorUNdoLoTHE
sewuredgo
KeWnLedQooH
dd0

ddO °H
KeHHAI0do1aI
BBHHOIOWO.I
BRMOORULUALRLIEY
BeMOORULUIrRIRY OH

O |0 |QA| N[N |[WIN|—

2. [TpuBeauTe 1o 1Ba mprMepa 00paTUMBIX PEAKITUHN Pa3IoKeHUS; 0) COCTUHEHNS;
B) 3amerieHus. Kakue ycioBus cmocoOCTBYIOT MPOTEKAHUIO MPSIMON PEAKIIMU B KAXKIOM
cinyyae?
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3. Yepes 10 ¢ nocie Hayana peakunu 2NO + O, = 2NO; MoIsipHas KOHLIEHTpauus

NO cuusunacey Ha 0,4 mons/nv>. Ompenenure CpeqHIon CKOpocTh obpazoBanus NO,
(Monb/(mv-c)).

4. B PCaKTOP IMOCTOAHHOI'O oO0beMa BBEIIH IUKIIOTCKCaH W CHUIIbHO Harpciu. B

peaktope ycraHoBieHo paBHoBecue CgHix(r.) 2 CgHia(r.) +3H,. PaBHOBecHble
KOHIEHTpalMu IHKJIOreKkcaHa u Oen3ona coctaBuwin 0,44 momp\t u 0,1 monp\n
cooTBeTcTBeHHO. Haitaure ucxomnyro koHueHtpauuio CegHpz (X) u paBHOBECHYO
koHteHTpaiuto H (Y)

5. Tloyemy cBeXeomTyKaTypeHHbIE M Cpa3y K€ IMOOCIICHHBIE W3BECTHIO

MOBEPXHOCTH JI0JITO HE BhIChIXatoT? OTBET 000CHYHTE.

[Ixana orileHUBaHUS 3aIaHU/ IITKaJIa IEPEeBOJIa B OTMETKY
100% - 85% - «5»  69% - 50% - «3»
84% - 70% - «4» 49% - 0% - «2»

Anuwenxo H.B., yuumenv xumuu

MAOY COL Ne 7 2. Apmasupa,
Yepenyxuna C.B., yuumenv xumuu
MAOY COILII Ne 3 Bproxoseykoeo pationa

KonTposabHas padota Ne 3 «Xumuueckue peakuum» Yacts 2.

IIpeaMeTHbIe pe3yabTaThl:

CocTaBisaTh ypaBHEHUS PEaKUMM pa3IMYHBIX THUIIOB; MOJHBIE U COKpAIIEHHBIE
ypaBHEHUS! pEaKIMii MOHHOTO OOMEHA, YYHUThIBAas YCJIOBHS, MPU KOTOPBIX 3TU
peakIMu UIYT 10 KOHIIA.

PackpbiBath CYIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii
MOCPEACTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca 3TUX peaKiuil.

Onpenenary peakuuio CpeAbl pacTBOpa Ha OCHOBE 3HAYEHHUS BOJOPOJHOIO
MoKa3artesis, 00bSICHATh CYIIHOCTb PEeaKIUid TUAPOJIn3a.

CocTaBisTh ypaBHEHHS pEaKIUi 3JIEKTPOJIM3a pacIiiaBOB U PAaCTBOPOB COJICH.
[IpoBOAUTH BHIYUCIICHUS IO YPABHEHUSM XUMUYECKUX PEAKIUH.

MeTanpeameTHble pe3yJibTaThl:

Hcnonp30BaTh MpU OCBOCHWM 3HAHWUW TPUEMBI JIOTUYECKOTO MBIITUICHAS —
BBIICIIATH XapaKTEePHbIC MPU3HAKU TIOHITHI M YCTAaHABIIUBATH UX B3aMMOCBSI3b.
CamocTOsATENPHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO TO3HABATEIHHYIO
NeSTEIbHOCTh, OMNpeAessis e Iend W 3aJadd, KOHTPOJIMPOBATH alTOPHUTM
JEeWCTBUHN MPU BHINIOJHEHUH YUY€OHBIX 3aja4, BbIOUpaTh Hanbosee 3 PeKTUBHBIN
crocod WX pemieHus ¢ y4ETOM TMOJYYCHHS HOBBIX 3HAHHUH O BeHIECTBaX M
XUMHYECKHUX PEaKIIHIX.
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ba3oBblii ypoBeHb

1.

Bapuanr 1

Hanuimre MonekyspHbi€, MOJHbIE U COKPAILIEHHBIE HOHHO-MOJICKYJISIPHBIE
YpPaBHEHHS BO3MOXHBIX PEAKIUN:

a) NaOH + HzSO4 — 6) KCl + Mg(NO3)2 — B) CaCO3 + HCI —
OnpenenuTe peakiyio Cpebl pacTBOPOB (KUCIOTHAS, IICJIOYHAS UIIH
HeltpanbHas):  a) CaCly, 0) Na,SO0;3, B) Zn(NO3),.

J{ns peakuuid:

P+ 02 — P205 u HBI‘O3 + st — S +HBr + Hzo

COCTaBBTE AICKTPOHHBIN 0aaHC, YKAKUTE OKUCIUTEIh U BOCCTAHOBUTEIID.
Onpenenute Maccy XJIOpUIa HATPUs, €CIIU B PE3YyJbTAaTe PEAKIUU SIEKTPOIU3a
ero pacmuiasa noay4yuiu 11,2 xiopa (H.y.).

Bapuanr 2

. Hamumure MOJICKYJIAPHBIC, ITIOJTHBIC 1 COKPAICHHBIC HOHHO-MOJICKYJISIPHBIC

YpaBHEHUSI BO3MOKHBIX PEAKIIHA:
a) CuCl, + NaOH —  0) KOH + NaNO; —  B) BaSO; + HBr —
Onpenenure peakuio cpebl pacTBOPOB (KUCIOTHAS, IIEJI0YHAs UITU
HeWtpanbHas):  a) NaCl, 0) K,COs,  B) MgSOq,
J{ns peakuuid:
Al + Oz — A1203 n B+ HC103 + Hzo — H3BO3 + HCI
COCTaBbTE AJIEKTPOHHBIN OaJaHC, YKAXKUTE OKUCIUTENb U BOCCTAHOBHUTEIIb.
Omnpenenure o0beM XJiopa (H.y.), BBIICIHUBILETOCSA B pe3yJIbTaTe 3JIEKTPOIN3a
paciuiaBa XJjiopuaa kaiaus Macco 14,9r.

IHoBbIIEHHBIH YPOBEHDb

1.

Bapuanr 1
Hanummre MonekysipHbIe, TTOJHBIE U COKPAIIEHHBIE HOHHO-MOJICKYIISIPHBIC
YpaBHEHHS BO3MOXKHBIX PEAKIIUN MEX]y BEIIECTBAMHU:
a) TUAPOKCHU/I HATPHSI U CEPHAS KUCIIOTA,
0) TUAPOKCHU]T KAJIUS U HUTpAT HATpUA,
B) cyJbGUT Oapusi 1 GPOMOBOIOPOIHAS KUCIIOTA.
st peakmuit: MnO, + HCl — MnCl, + Cl; + H,O u
S + KOH — K,S + K»SO5 + H,O
COCTaBbTE AJIEKTPOHHBIN OaJaHC, YKAXKUTE OKUCIUTENb U BOCCTAHOBUTEIIb.
JUis BeUiecTB: HUTpAT HATPUS, CyIb(UI Kamus, Cylb(paTr MarHus
OTIpE/ICNIUTE XapaKTep CPeAbl UX BOJHBIX PACTBOPOB (KHCIOTHAA, IIEJIOYHAS WU
HelTpanbHas) 1 ykaxure 3Hauenne pH (pH >7, pH <7, pH = 7).
Omnpenenute 06beM BoAOpoAa (H.Y.), BRIICIUBIIETOCS MPH JICKTPOJIU3E BOIHOTO
pacTBopa, B KOTOPOM COJEpKUTCS 9,41 Xaopuaa HaTpHsl.

Bapuanr 2

. Hanumure MOJICKYJIAAPHBIC, ITIOJTHBIC U COKPAIICHHBIC HOHHO-MOJICKYJISIPHBIC

YPaBHCHUSA BOSMOKHBIX pCaKHI/Iﬁ MCXKAY BCUICCTBAMMU:
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a) ruapokcua Hatpus v xsopua meau (11),
0) XJ0puJT KaJusl U HUTPAT MarHusl,
B) KapOOHAT KaJIbLIMSI U COJIsTHAsI KUCIIOTA.

. g peakuuii: NaMnO4 + NaOH — Na,MnO4 + O, + H,O n

P+ HQSO4 — H3PO4 + SOQ + HQO
COCTABBTC 9JICKTpOHHBIfI 6anch, YKOXKXKHUTC OKUCIINTC]Ib U BOCCTAHOBUTCIID.

. Jns BemiecTB: KapOOHAT HATPUS, CyIb(AT KaJIUsl, XJIOPU LIMHKA.

OTIpE/ICNTUTE XapaKTep CPeIbl UX BOJHBIX PACTBOPOB (KUCIOTHAS, HIEIOYHAS UITH
HelTpanbHas) 1 ykaxure 3Hauenue pH (pH >7, pH <7, pH = 7).

Omnpenenure Maccy XJIOpUa HATPUS, €CIIU MPU AJIEKTPOJIU3€E €0 BOJAHOTO
pactBopa BblaeauiI0Ch 44,811 xopa (H.y.).

Bricokuii ypoBeHb

1.

Bapuanr 1
MoryT i1 OAHOBPEMEHHO HAXOJIUTHCS B PACTBOPE:
a) XJIOpUJ KaJbllUsl 1 HUTPAT HATPUS,
0) kapOOHAT JIUTUA U COJISIHAS KUCTIOTA,
B) (hocdar kanusa u HUTpaT cepedpa?
OTBeT NOsICHUTE, COCTAaBUB HEOOXOIUMbIE YPABHEHUS PEAKIIUI B MOJIEKYJISIPHOM
Y MOHHOM BH/IE.
CocTtaBbTe MOJIEKYJISIPHBIE YPAaBHEHHUS PEAKIUI 110 COKPAIIEHHBIM HOHHO-
MOJIEKYJISIPHBIM:
a) 3Ca*" + 2P0, = Ca3(POs),, 6) Fe* + 30H = Fe(OH);
Pacrnonoxxurte ¢popMyIibl BeliecTB B mopsiake Bozpactanus pH ux pactBopos:
cyab(aT HaTpus, alleTaT Kajaus, THAPOKCU KallbLUs, XJIOpUA IKUHKa. [l cornei,
MOABEPraOIINXCS TUAPOJIN3Y, HAUIIUTE KPATKHE HOHHO-MOJIEKYJISIPHBIE
YPaBHEHUS PEAKLIUM TIEPBOU CTAIUM.
CocraBbTe CXEMbI M YPaBHEHUS PEaKLU, TPOTEKAIOUIUX MPHU AIEKTPOIU3E
pacTBOPOB coJieli: a) moauaa Kaiaus, 0) HUTpata cepedpa.
Onpenenute Maccy ocajka, KOTOpbIi oOpazyercs mpu B3auMozeicTeuu 200r
8,4%-ro0 pactBopa ruapokcuaa kanus u 200r 6,35%-ro pactBopa xjaopuaa
xenesa (II).

Bapuanr 2

. MOFYT JI1 OAHOBPCMCHHO HAXOOUTHCA B PaCTBOPC:

a) TUJPOKCHJI TUTHUS U CEPHAS KUCIIOTA,

0) OpoMuT MarHus ¥ cyabdar Kauus,

B) xuyopun xene3a (I1I) u ruapokcun Hatpus.

OTBeT MosICHUTE, COCTABUB HEOOXOIUMbIE YPABHEHHS PEAKITUI B MOJICKYJISIPHOM
Y MOHHOM BH/IC.

CocTaBbTe MOJICKYJISIPHBIE YPABHEHHSI PEaKITUi TI0 COKpAIIEHHBIM HOHHO-
MOJICKYJIIPHBIM:

a) 3Fe*" + 2PO43' = FC3(PO4)2, 6) 1\/Ig2Jr +20H = Mg(OH)z

. Pacnionoxwure hopmynsl BelecTB B opsijike Bo3pactanusi pH ux pactBopos:

¢docdar HaTpusi, MypaBbUHASI KUCIIOTA, XJIOPU]T JJFOMUHUS, HUTpAT Kanus. Jlis
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COJIEH, MOJIBEPratOIINXCs THAPOIN3Y, HAMTUILIUTE KPATKUE HOHHO-MOJIEKYJISIPHbIE
YPaBHEHUS pEaKIUN NTEPBOM CTAIUU.

4. CocTaBbTe CXEMbI U YPABHEHUS pEAKIUH, IPOTEKAIOIINX TP SJIEKTPOIIU3E
pacTBopoB coseit: a) Hutpata meau (I1), 6) xmopuna Hatpus.

5. Omnpenenute Maccy ocajika, KOTOphId o0pa3yeTcs npu B3aumojiectsun 100r
8%-ro pactBopa rugpokcuaa Hatpust u 300r 16%-ro pactBopa cyibdara Menu

(10).

PexomennoBanHas mkaina
100% - 85% - «5» 69% - 50% - «3»
84% - 70% - «4» 49% - 0% - «2»

yoape H. M., yuumens xumuu

MBOY COLLINe 11, Hogonokposckuu patiox,
Pyonesa B.H., yuumeno xumuu

MBOY COLI Ne 1, Yenenckuii pauon;
@Dnopunckaa H.C., yuumens xumuu

MAOY cumnazus, 2. beropeuenck

KontponsHas padota Ne 4 «Hemeramnsy Yacts 1

IIpeaMeTHbIE pe3yibTaThI:

o c(hOpMUPOBAHHOCTh YMEHHUM BBISBISATH XapaKTEepPHbIE NPU3HAKU TOHITHH,
yCTaHABJIMBAaTh HMX B3aUMOCBS3b, HCIIOJB30BATh COOTBETCTBYIOIIME MOHSATHS MpU
ONMCAaHUH HEOPTAHWYECKUX BEIIECTB U UX MPEBPAILCHUI;

o c(OpPMHPOBAHHOCTh YMEHUW WCIOJb30BaTh XUMHUYECKYI0 CHMBOJIMKY IS
cocTaBieHHs (POPMYJT BEMICCTB U YPABHCHUN XUMUYCCKUX PEAKIIHMA, CUCTEMATHICCKYIO
HoMeHknaTtypy (IUPAC) u TpuBHalbHBIE Ha3BaHUS OTIEIbHBIX HEOPTaHUYECKUX
BELIECTB (yrapHblil ra3, yriaeKkuciblil ra3, aMMHUaK, raiméHas U3BeCTb, HeraleéHas U3BecCTb,
NUTHEBAS COJA, TUPUT U APYTHUE);

o c(hOpMHUPOBAHHOCTh YMEHUW IPOBOJUTH BHIYUCIICHUS C UCTIOJIb30BAHUEM MOHSATHUS
«MaccoBas J10J1s1 BEUIECTBA B PACTBOPE», O0BEMHBIX OTHOLIEHUHN Ta30B IPU XUMUYECKUX
peaKImsIX, MacChl BemeCcTBa Wik 00bEMa Ta30B MO0 U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00BEMY OJTHOTO U3 YYaCTBYIOIIHNX B PEAKIIMH BEIIECTB;

o (dakToIOrnYeCKUe CBEJIEHUS O CBOMCTBAaX, COCTaBE, MOJYYCHUH U O€30MacHOM
UCIIOJIb30BAHUU BAXHEHIITMX HEOPTaHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOMN
NEesATEIbHOCTH YEI0BEKa.

MeTanpeaMeTHble pe3yJibTAThI:

o CIIOCOOHOCTh OOYYarOLIUXCsl MCIOIb30BaTh OCBOEHHBIE MEKIUCLUILIMHAPHBIE,
MUPOBO33pEHUYECKUE 3HAHUS U YHUBEpCAJIbHbIE yueOHbIE IEUCTBUS B TIO3HABATEIILHON U
COLMAIBHOM  MPAKTHUKE CTPOUTH  JIOTMYECKHWE  paACCYKJIEHHUA (MHIYKTHBHBIE,
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JNENYyKTUBHBIE, TI0 AHAJIOTUHU), BBISIBISATH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B
paccMaTpUBAEMBbIX ABJICHUSX, (DOPMYIUPOBATH BHIBOJIbI U 3aKIIOUCHUS;

OPUMEHSATh  HCHOJb3yEeMble B XUMHUU CHUMBOJHMYECKHE (3HAKOBBIE) MOJEIIH,
peoOpa30BbIBATh MOENIbHbBIE TPEACTABICHUS — XUMUYECKUM 3HAK (CUMBOJ) 3JIEMEHTA,
xumuyeckas (opmysa, ypaBHEHHE XMMHYECKOW peaklMu — MpU PEIICHUU y4eOHBIX
3a/1a4, IPUMEHSATh HA3BaHHbIEC MOJIETIbHBIEC TPEACTABICHUS ISl BBISIBIICHUS XapaKTEPHBIX
MIPU3HAKOB BEIIECTB U XUMHUECKUX PEaKIINit

Bapuanr 1

bas3zoewtit yposens

1. CocTaBUTh SIEKTPOHHYIO (OPMYITY aTOMa XJIOpa, MOJYCPKHYTh BaJICHTHBIE
ANIEKTPOHBI, YKa3aTh NPUHAJICKHOCTh TAHHOTO 3JIEMEHTA K 3JIEKTPOHHOMY CEMEICTBY.

2. Pacnonoxuth okcuzibl TeOs, SOs, SeOs B nopsiike yCUIECHUST KUCIOTHBIX
CBOWCTB.

3. CocTraBuTh ypaBHEHMS DPEAKIUN B3aUMOJECHUCTBUS IPOCTOTO BEMIECTBA
OpoMa ¢ BOJIOPOJIOM, AIFOMUHUEM, CEPOBOOPOIOM.

4. OnpenenuTh MacCOBYIO A0JIIO cepbl B mupute FeSo.

5. Beruucauthk 00beM xJ10poBoAopoaa (H.y.), ModydeHHOro npu cropanuu 100
J BOAOpPOJA B XJIOpE.

Iloeviuiennulit yposens

5. CoctaBuTh 3neKTpOHHO-Tpaduyeckue (HOpMysnbl KHUCIOpOAa M CEPBI,
CPaBHUTh UX BAJICHTHBIE BO3MOXHOCTH.

6. Harncatp ypaBHEHUs peaklyii, C TOMOIIBIO KOTOPBIX MOYKHO OCYIIIECTBUTh
CJIEIyIOIIME TPEBPAILCHMS:

XJIOP—XJIOPOBOJOPOA—>XJIOPUJT KATBLIUSI—XJIOPU]T HATPUS

7. CocTaBUTh YpaBHEHMs peEaKIMil, XapaKkTEepU3YIOLIUX Ccepy: a) Kak
OKHUCJIHTEIb; 0) KaK BOCCTAaHOBUTEIb. CTPENKON YKaKUTE MEePEX0/l IIEKTPOHOB.

8. K consanolt kucnore noGaBuin kapOoHAT Kanblua. Hanumure ypaBHeHue
B3aUMOJICUCTBUS B MOJIEKYJISIPHOM, MOJHOM U COKpPAIEHHOM MOHHOM BHUJE. Y KaKUTE
MPU3HAKHU PEAKINH.

9. Beiuucaure maccy okcuaa cepol (IV), kotopsiii oOpaszyercs mpu o0Xure
texuudyeckoro cynbuma memu (II) maccoit 12 r, comepxkamiero 20% HEropro4nx
IIPUMECEH.

Buicokuii yposens

1. CocraButh (HOpMYIBI BHICHIETO OKCHAA, THAPOKCUIA, JETY4Ero BOJOPOIHOTO
COEMHEHUs DIEMEHTA, Y KOTOPOro KOH(pHIypanus BHEMIHErO ypoBHsA 4s?4p°. Ykasarh
KHCJIOTHO-OCHOBHBIN XapaKTep ATUX COCIUHEHUN.

2. B dem 3akioyaroTCs IPUYMHBI PE3KOTO pa3inyuvs B (U3UUECKUX CBOMCTBAX
BOJIbI U cepoBoiopoaa’?

3. CocTaBUTh YpaBHEHHE PEAKLINH B3aUMOJCUCTBUS METAIIMYECKOTO HATPHS C
KOHIICHTPUPOBAHHON cepHOM KuciaoToi. CocTaBbTe AJIEKTPOHHBIN OajaHC, YKaKHUTE
OKHCJIUTENIb U BOCCTAHOBUTEIIb.
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4. CepoBoAopoj MNPOIYCTUIM YEpe3 pPacTBOP HHUTpaTa CBUHIA. BblmaBmmii
ocaJiok OTGUIBTPOBAIIM U HArpenu Ha Bo3ayxe. [lomydeHHbIN

ra3 NponyCTHJIM Yepe3 paCTBOP TMIPOKCHIAa Kanblus. BeinaBmmii

ocaZok 00paboTanu COJITHOM KuciaoTo. Hamummre ypaBHEHHS YeTBIPEX
OIMCAHHBIX PEAKIIHH.

5. K 200 r. 7,85%-noro pacrBopa xiopuaa kanusa nodasuiau 300 r. 17%-Horo
pacTBOpa HUTparta cepedpa. Beinmasmmii ocanok orduiibrpoBaniu. OnpeneauTs MacCoOBYIO
JIOJIF0 HUTpaTa KaJIis B TOJIYYEHHOM PacTBOpE.

Bapuanr 2

bas3zoewtit yposenw

1. CocraButh 31€KTpOHHYIO (OpMYIy MOHAa S*, aTOMy KAKOTO XMMHYECKOIO
AJIeMEHTa COOTBETCTBYET €ro KoH(puUrypauus?

2. VYkaxure creneHb okucieHus xjopa B okcumax CLO u Cl,Os. Ykaxure
KHUCIIOTHO-OCHOBHBIN XapaKkTep 3TUX OKCHUIOB.

3. Hamucatk ypaBHEHUs peakiuii TOPEHUs Cepbl, MarHus, METaHa.

4. OnpenenuTb MacCOBYIO JIOJIIO IOBAPEHHOM COJIM B pacTBOPE, MOJIYYEHHOM IIPH
pactBopeHuu 12 r conu B 88 T BOJBI.

5. Bwruaucauths Maccy cyib(uia Kaablys, TOJTYYEHHOIO IPU B3aUMOJICUCTBUHU 4
T KaJbIUs C CEPOU.

Iloeviuiennulit yposens

1. Onement xyop obpasyer psan kuciaopoaconaepxkaumx kuciaor: HCIO, HCIO,,
HCIOs, HCIO4. YkaxuTe cTeneHb OKUCICHHS aToMa XJiopa B Kaxka0M coequHeHnn. Kak
M3MEHSETCS CUJIa KUCIIOT B 3TOM Py ?

2. BpiOepute ¢ KaKkMMH W3 MEPEYUCIICHHBIX BEIIECTB B3aMMOJICHCTBYET OKCH]I
cepol (IV): kucmopon, coyisiHasi KUCJIOTa, THAPOKCUJ HATpus, Boja, (ocdar xamws.
CocraBbTe ypaBHEHHUSI BO3MOKHBIX PEAKIIU.

3. Kak XMMHMYECKMM MyTeM OTJIWYUTh XJIOPWUJ HATpUsi OT WOaUAA HATpuUA?
CocTaBuTh ypaBHEHHS PEaKIMil U yKa3aTh IPU3HAKU PEAKITUH.

4. B nByx npobupkax HaxoAwJIcsa pa30aBlIE€HHBIN pacTBOP CEpHOMI

KHUCIIOTHL. B mepByto nmpoOupky n00aBuiM TBEPAOE MPOCTOE BEHIECTBO X, a BO
BTOPYIO — TBEpI0€ BemiecTBO Y. B 00enx npodbupkax BolaeauiIcs ras. 13 npeaioxeHHoro
MepevHs BIOEpHUTE BelecTBa X U Y, KOTOPhIE MOTYT BCTYIAaTh B YKa3aHHBIC PEAKITUU:
1) Cu 2) NaCl 3) S 4) K,SOs 5) Fe. CocraBbTe ypaBHEHHSI COOTBETCTBYIOITUX PEAKITHIA.

5. Ilpm pactBopeHMH B H30BITKE COJSHON KuCiIOTHl 10,8 T amomuHHS OBLIO
noxy4deHo 8,96 1 (H.y.) raza. Onpenenure BbIXO/ ra3a B yKa3aHHOM peakivu.

Bruicokuii ypoBeHb
1. Hanbl anementsl: 1) S 2) Br3) Se4) O 5) F.
A) Omnpenenute, aTOMbl KaKMX XUMHUYECKHX 3JIEMEHTOB O00pa3yloT YCTONYMBBIM
OTPULATENILHBIN UOH, coaepxkaiuii 10 3eKTpOHOB.
b) BeiOepute Tpu snementa, kotopbie B lleproanyeckoit cucreMe HaxoAsSTCs B
OJIHOW TPYMIIE U PACIOJIOKHUTE UX B MOPSAAKE YMEHBIIEHUS aTOMHOTO paInyca.
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B) BeiGepute nBa amemeHTa, oOnagaromuye  HAWUMEHBIEH  JIIEKTPO-
OTPULIATENBHOCTBIO.

2. OnpenenuTh TUI XUMHUYECKUX CBSI3€M, MEXaHW3Mbl MX OOpa30BaHUSI U THII
KPHUCTAJUIMYECKOMN PELIETKU B XJIOPUJIE AMMOHMUSI.

3. B Tpex mpoOupkax HaxXoIsTcs pacTBOpHI cyinbhuaa, cyibpura u cynbdara
Hatpud. Kak ¢ MOMOIIBIO OJHOTO pEakTHBa paclo3HaTh 3TU BemecTBa. COCTaBbTE
MOJIEKYJISIPHBIE U COKpAIIIEHHbIE HOHHBIC YPaBHEHUS. Y KOKUTE IPU3HAKU TPOTEKAIOIINX
pEeaKUHnil.

4. K tBépaomy oxcuay mapranna(lV) mobaBunm KOHIICHTPUPOBAHHYIO COJISTHYIO
KUCIOTY. BelnenuBmiumiicss ra3 mpomycTHid Haja Harperoil menpro. OOpaszoBabiieecs
TBEPZIOE€ BEIIECTBO PACTBOPWIM B BOJE M JO0ABWIM PACTBOP THAPOKCHUIA KA.
BrimaBmmii ocagox OoTGUIBTpOBaNM U Npokamwm. Hamummre ypaBHEHUS YeTHIPEX
OIMCAHHBIX PEAKIIHH.

6. K 150 r 7,8%-n0r0 pactBopa cyiabpuaa natpus nodaswim 200 r. 16,2%-Horo
pacTBOpa OPOMOBOJAOPOIHOM KUCIOTHL. OnpenenuTh MacCOBYIO JOJII0O OpoMHUIa HATPUS
B [TOJIyYEHHOM pacTBOPE.

PexomennmoBaHHas mkaja
100% - 85% - «5» 69% - 50% - «3»
84% - 70% - «4» 49% - 0% - «2»

Cnucok aureparypsl
1. 3amaunuk nmo xumuu:11 kiace / A.H. Jlekun, H.E. Ky3nenosa. M.: Bunrana-
['pad, 2012.
2. Xwumus: ynyonennsiii kypc noaroroBku k EI'D/ B.B. Epemun, P.JI. Autunus,
A.A. Ipoznos, E.B. Kapnosa, O.H. PerxoBa. M.: 9KCMO, 2020.

Apymionosa H. A., yuumenv xumuu
MBOY I'uimnazusa Ne 6, e. Tuxopeyk
Capkucan JI. JL., yuumenv xumuu
MEBOY COILLINe 3, Kpvinosckuti pation
Kynaoyxoea E. A., yuumens xumuu
MAOY COLLINel2, Kypeanuncuu pavon

KontponbsHas padota Ne 4 Tema «Hemetamnsy Hacts 2

IIpeaMeTHbIe pe3y/ibTaThl:

BJIQJICHUE CUCTEMOM XMMHUYECKUX 3HAHWM, KOTOpasi BKIIIOYAET:

® OCHOBOIIOJIAralOUIMe MOHATUS (XMMUYECKUI DJIEMEHT, aTOM, UOH, MOJIEKYJIa,
MOJIb, MOJISIPHBIM 00BEM, BAJIEHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTETIEHb OKHCIICHUS,
XUMUYECKass  CBS3b  (KOBAJICHTHAsl, HMOHHAsA, METAJUIMYECKas, BOAOPOJHAA),
KPUCTAJJINYECKAs] PEIIETKA;
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e TeopuM U 3aKoHbl (mepuoguueckui 3akoH J[.M. MenaeneeBa, 3akoH
COXpaHEHUS MacChl BEIIECTB, 3aKOH COXPAaHCHHS M TIPEBPAICHHS JHEPTUU IPH
XUMUYCCKUX  PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH  S3BIK  XHWMHH,
MHPOBO33PEHUYCCKHUE 3HAHUSA, (nexcaujue 6 OCHOBe NOHUMAHUSL NPUYUHHOCU U
CUCMEMHOCIU  XUMUYECKUX S6NeHUll; COBPEeMeHHble NPeOCMABIeHUss O CMpPOeHUU
seuecmea Ha AmoMHOM, UOHHO-MOJIEKYIAPHOM U HAOMOJEKYIAPHOM YPOBHSX) JISKaITUE
B OCHOBE ITOHMMAHHUS MTPUYUHHOCTH U CUCTEMHOCTH XUMUYICCKUX SBIICHUH

®  pedCmasieHusi 0 MeXaAHUIMAX XUMUYECKUX PeaKyutl, mepmoOUHaAMU4eCcKUux u
KUHEeMUYeCKUX 3aKOHOMEPHOCMSAX UX NPOMEKAHUS

e CcpOPMHUPOBAHHOCTh YMEHHMH HCIIOJIb30BAaTh XHUMHUYECKYIO CHMBOJIMKY IS
cocraBjicHUS (DOPMYIT BEIIECTB U YPABHEHUH XUMHUYECKUX PEAKIIMHA, CHCTEMATHYECKYIO
HomeHnknarypy (IUPAC) wu TpuBHajgbHBIC Ha3BaHUS OTACIbHBIX HEOPraHUUECKHX
BeIEeCTB (yrapHbIi ra3, yrieKuCbli ra3, aMMHuax,

® chopmuposaHHOCMb YMEHUAOOBACHAMb 3ABUCUMOCTNL CBOUCIE BeUleCE OM
8UOA XUMUUECKOU C63U U MUNA KPUCMALIUYEeCKOU peuémKu, 0OMeHHbl U OOHOPHO-
AKYenmopHwlll MEXAHUIMbL 00PA308aHUSL KOBAJICHMHOU CEA3U;

e chopMHPOBAHHOCTH YMCHHM yCTaHABIIUBATh MIPUHA]IC)KHOCTD
HEOPraHMYECKUX BEIISCTB 10 UX COCTABY K ONPECIEHHOMY KIacCy/TpyIIe COSTUHECHUN
(IpocThIe BElecTBa — METaJUIbl U HEMETAILIbI

® chopMuposaHHOCMb YMEHUS NPOBOOUNMDb PACYUEMbL.

C UCNOIb30BAHUEM NOHAMULL MACCHL 8euecmsa iU 00vbEMa 2a3a no U38eCHHOMY
KOIUYecms8y eewjecmea, macce uiud o00vbeéMy O00H020 U3 YUACMBYIOWUX 8 pearyuu
seuecms,

maccol (006véma, Koauuecmea eewecmsa) NpooyKma peaxyuu, eciu OOHO U3
UCXOOHBIX Beujecms OaHO 6 BUoe pacmeopa ¢ ONpPeoeéHHOl MAcco8oll Ooell
PacmeopEénHH020 seuyecmaa Ui OaHo 8 u3obimke (Umeem npumecu),

MeTanpeaMeTHbie pe3yJbTaThl:

® OBJAJICHUE YHUBEPCAIbHBIMU YU€OHBIMU MO3HABATEIILHBIMU ICUCTBUSIMU:

® ONpEeaeysITh LENU JESATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JTIOCTUKEHUSA, COOTHOCHUTD PE3YJIbTAThI ACSITEIbHOCTH C ITOCTABJIICHHBIMU LIEJISIMU;

® KCIIOJIb30BAaTh INPH OCBOCHUM 3HAHWUW MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEpPHbIC MPHU3HAKW TIOHATHUH W YCTAHABIMBATH WX B3aUMOCBS3b,
HCTIOJb30BaTh COOTBETCTBYIOIIUE TOHATUS JJIsI OOBSICHEHUS OTACIBHBIX (PAKTOB H
SIBIICHMI;

® YCTAHABIMBATh NPUYMHHO-CICACTBEHHBIE CBSI3U MEXKAY H3Yy4YaeMbIMU
SIBIICHUSIMU;

® CTPOWTH JIOTHYECKHE pACCYXKJICHUS (MHIAYKTUBHBIC, JCAYKTHUBHBIC, IO
aHaJIOTHH ), BBISBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBACMBIX SIBIICHUSX,
(bopMyIUPOBATH BBIBOBI U 3aKIIIOUCHUS;

MPUMEHATh B MPOLECCE IMO3HAHUS, HUCIIOJIb3YEMBICE B XMMHUHU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEINIH, TPEOOPA30BLIBATH MOJICJIbHBIC MTPEJCTABIICHUS — XUMUUECKUN 3HAK
(cuMBOJI) DJIeMEHTa, XHUMHUYECKas QopMmysa, YpaBHEHHE XUMHUUYECKON peaKluu
HCIOJB30BaTh HAyYHBIM $S3bIK B KAadyeCTBE CpEJACTBA MNpU paboTe C XUMUUYECKOU
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uH(pOopMaIen: TPUMEHSITh MEXIPeIMeTHbIE (PU3NUECKre U MAaTEMAaTUYECKNUE) 3HAKU U
CUMBOJIBI, (hopMyIIbl, aOOpeBHATYPBI, HOMEHKIIATYPY;

UCTIOJIb30BaTh HAYYHBIN SI3BIK B KaUECTBE CPEACTBA MpH paboTe ¢ XUMHUYECKOU
nHpopMaIuen: MpUMEHSATh MEXIpeAMETHbIE ((PU3nUecKre U MaTeMaTUYECKUE) 3HAKU U
CHUMBOJIBI, OPMYJIbI, a00pEeBUATYPBI, HOMEHKJIATYPY;

®  OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH IEATEIHPHOCTH Ha OCHOBE CaMOaHAIIN3a U
CaMOOIICHKH.

bas3zoewtit yposenw
Bapuanr-1.

1. IMeeTcs BewecTBO, CBOMCTBA KOTOPOr0: YEPHBIE KPUCTAIUIBI C METAITIMYECKUM
OJIECKOM, IIPOBOIUT DIEKTPUUYECKHH TOK. IlIoTHOCTH OKOJIO 2, 2 I/cM®, Temmeparypa
mnasnenus 3880°C, mpu ropeHuMM B U30BITKE KHCIOpOAa 0OOpa3yeT €IMHCTBEHHBIN
IPOJIYKT — YTJIEKUCIIBIN Ias.

OnpenenurTe BEIIECTBO, YKAXKWUTE THUN KPHUCTAUINYECKOM PpEIMIETKH W BHUJ
XUMUYECKOU CBS3H.

2.CocTaBbTE ypaBHEHHUS PEAKIUNA COTJIACHO CXEME MPEBPAICHU:

C02 — N32CO3—> NaQSiO3—>HQSiO3

3.1dns ypaBuenus PH; + HNOs; = H;PO4 + NO + H,O

COCTaBUTH AJICKTPOHHBIN OallaHC, yKa3aTh OKUCIUTEIh U BOCCTAHOBHUTEIT.

4. 3aKOHYUTH YPABHEHHUE PEAKIIUU, COCTABUTH MOJTHOE U COKPAILIEHHOE HOHHOE
ypaBHEHHUE.

H3P 04 + KOH =

5.3anaua.

Onpenenutb 00bEM aMMHaKa, KOTOPBII MOKET IPOPEarupoBaTh pacTBOPOM
CEpHOI KUCIIOTHI, C 00pa3oBaHUEM pacTBopa cylibdara ammoHus, Mmaccor 100 r u
MaccoBo# aojeit cynbhara ammonus 13,2%.

Bapuanr 2

1. HazoBuTe nBe ammoTpomnnbie Moaudukanuu ¢pocdopa. 3anuimute ux GopMyIbl,
YKaXHUTE BUJI XUMUUECKOH CBSI3U U THUIl KPUCTAITUYECKON PEIIECTKH.

2. CocTaBbTE YpaBHEHHUSI PEAKIIUI COIIACHO CXEME MPEBPALLIECHU:

Nz — NH3 — NH4C1 —>NH4NO3

3. st ypasuenus Si +NaOH + H,O = Na,SiOs + H,

COCTaBUTD AJIEKTPOHHBIN OalaHC, YKa3aTh OKUCIUTENb U BOCCTAHOBHUTEIb.

4. 3aKOHYUTH YPAaBHEHUE PEAKIIMHU, COCTABUThH MOJHOE U COKPALIEHHOE MOHHOE
ypaBHEHHUE.

NaQCO3 + HNO3 =

5.3apmaua.

Omnpenenuts Maccy okcuaa ¢gocdopa (5), HeoOxoaumyro s noaydeHus 100
19,6% pactBopa opTodhochHOpHON KUCIOTHI.
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Ilogviuwiennntit yposens
Bapuanr-1.

1. Jlams! BemecTBa: SiHa, P, NaNO;,

1) BeiOpaTh BeliecTBO, KOTOPOE ABJISETCS AJTIOTPONHON MOAM(UKALUMENH OJHOTO
U3 JJIEMEHTOB;

2) Jlnsa Bcex (¢opMya BEIIECTB YKa3aTb BHJ XMMHMYECKON CBSI3U WU THI
KPUCTAUNIMYECKOU PEIIETKH.

2. 3aKOHYHUTH BO3MOKHbBIE PEAKIIUU:

1) C + H,SOy4(xoH11.) =

2) Mg3N2 + Hzo =

3) K5PO4 + CaCl, =

4)P+ HCl =

5) Ca(OH), + CO, =

3. Hcnonp3yss METOA 3JIEKTPOHHOIO OallaHCa, COCTaBbTE YPAaBHEHHME DPEAKIIUH.
Onpenennure OKUCIUTENb U BOCCTAHOBUTEIIb.

PH3 + HNO3 T + N02 + HQO

4. 3aKOHYUTH ypaBHEHUE PEAKLMUHU, COCTABUTH IIOJIHOE M COKPALIEHHOE MOHHOE
YpaBHEHHUE.

NaHCO; + Ca(OH), =

5. 3agauva.

Texunueckuit kapOoOHAT HATPUS Maccoil 14 r., B KOTOPOM MaccoBast J0JIsl IPUMECH
cocrapisieT 10%, pacTBopuiIM B U30BITKE COJSTHOW KUCHOTHI. Omnpenenute 00bEM (H.y)
BBIJICJIMBIIIETOCS IIPH 3TOM T'a3a. (3alUMIIUTE OTBET C TOYHOCTBIO IO COTHIX).

Bapuanr 2

1.Jansr BemectBa: CO, Na,Si0s, C(rpadur).

1)BeiOpath BemiecTBO, HaxojsIIeecs B Ta3000pa3HOM COCTOSHUM TIPU  OOBIYHBIX
YCIOBHSIX. YKa3aTh BAJICHTHOCTh U CTETICHb OKUCIICHUS YJIEMEHTOB;

2)mst Bcex ¢popMyIT BEIIECTB YKa3aTh BUJ XUMUUYECKOHN CBS3HM M THUI KPUCTALITMYECKON
PEIIeTKH.

2. 3aKOHYHUTH BO3MOKHbBIEC PEAKIINU:

1)P + HNOs(koHI1.) =

2)SiHs + O, =

3)C+KOH =

4)Ca(NO3), + K,COs =

5)Si + NaOH +H,0 =

3. Ucnonw3yss MeTOm DSJIEKTPOHHOTO OajaHca, COCTAaBbTE YpaBHEHUE PEAKIUU.
Omnpenenure OKACIUTENh U BOCCTAHOBUTEIT.

PCl +Br,+ H,O=...... + HBr + HCI

4.Cpenu BemiectB, Gopmyinsl koTopsix NaHCO;, CO,, K,O, ZnS, NH4Cl, BeiOepute
BEIIECTBO BCTYIAIOIIEE B PEAKIIUI0 HOHHOTO OOMEHA C a30THOUM KHCIOTOH. YpaBHEHHE
PEaKIuy 3aUIINTE B MOJICKYJISIPHOM, TTOJIHOM B COKpAIlEHHOM HOHHOM BHJIE.
5.3amauqa.
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Texanueckuii kapoua amoMuHNS Macco 80 T, B KOTOPOM MaccoBasi JOJs MPUMECH
yraepoja coctapisieT 4%, pacTBOPHIN B U30BITKE COJITHON KUCIOTHI. OnpeieTuTh Maccy
00pa3oBaBIICHCS MPU ATOM COJIH. (3aUIIUTE OTBET C TOUHOCTBIO JI0 IECATHIX).

Bbicoknii ypoBeHb
Bapuanr 1

l.UmeroTcss  BemiectBa: ¢ochua HaTpus, MepxjopaT aMMOHHS, aMMUaK,
bocdopnaskuciora, 0enbiit hocdop.

A) Jlns BemiecTBa, COCTOSILETO W3 3JIEMEHTapHBIX HOHOB, COCTaBUTH
AJIEKTPOHHYIO (DOpMYITy aHMOHA U KaTHOHA.

b)Vka3arp BemiecTBo, B KOTOPOM HMEETCSl CBsI3b, 0Opa3oBaHHas MO JOHOPHO-

aKLenTopHoMy MexaHu3my. Hanumure ero popmyay.
B)CoctaButh  CTpykTypHyr0  ¢GOpMyJdy BeIIecTBa, OTHOCSIIETOCS K
TUAPOKCUTIAM. YKa3aTh BaJI€HTHOCTb U CTENIEHb OKUCIEHUS IEHTPAIbHOIO 3JIEMEHTA.
2.0Kkcul KpeMHHUSI BOCCTAaHOBWJIM KOKCOM. [loilyueHHOE MpOCTOE BEMIECTBO
ClutlaBuiIM ¢ MaraueMm. [IpogykT peakiuu 00paboTaid  COJSTHOM — KUCJIOTOM.
BrienuBiniics ra3 nponyCcTUIN B pacTBOP TUApoKcUia Hatpus. Hanummre ypaBHEeHUs
YEeTBIPEX OMUCAHHBIX PEAKIIMIA.

Jns BeimonHeHust 3amaHuid Ne 3 u Ne 4 uCnonp3yuTe CIEIyIOIUNA MEpEeUYeHb
BEILECTB: pACTBOPbl IE€pMaHraHaTa Kajus, THAPOKCHIA Kallisg, HUTPUTA KaJusi,
KapOoHaTa Kaus 1 KpeMHHUEBasE KUCIIOTA.

3. U3 npeanoxKeHHOro nepedHs BEIIeCTB BIOEPUTE BEILIECTBA, MEX1Y KOTOPHIMU
OKHUCJIMTEIBHO-BOCCTAHOBUTENBHASL PEAKLUsl CONPOBOXKIAECTCSI H3MEHEHUEM IBETa
pacTBopa. B oTBeTe 3anuimTe ypaBHEHHE PEAKIMH C YYaCTHEM BbIOPAHHBIX BEIIECTB.
CocTaBbTe 3JEKTPOHHBIN OanaHC, YKa)KUTE OKUCIUTENb U BOCCTAHOBUTENb.

4. V3 mnpensioKeHHOro IepeyHs BEUIECTB BBIOEPUTE JiBa BEILECTBA, MEXKIY
KOTOPBIMA BO3MOXXHa pPEaKUUsi HOHHOrO OOMEHa, NpU KOTOPOM MPOUCXOIUT
pPacTBOpPEHHE OCaJIKa. 3alHIIUTE MOJEKYJISIPHOE, IMOJHOE U COKpPAIIEHHOE HOHHOE
YpaBHEHUS PEAKLUU C y4aCTUEM BbIOPAaHHBIX BEILLECTB.

5. Cmech yrieposa M KPpEeMHHUS COXIJIIM B M30BITKE KHCIOpoaa. ['a3000pa3HbIi
MPOJIYKT PEAKIMH NPOMYCTHIM Yepe3 H30BITOK HM3BECTKOBOM BOJBI, HPH 3TOM
oOpazoBajochk 7 T. ocajka. TBepoe BemecTBo MOxHO pacTBoputh B 80 1. 30% pactBopa
rupokcua HaTpust. OnpenennuTe Maccy UCXOIHOM CMECH.

Bapuanr 2

1.MmeroTcst BemecTBa: yrapHelil ras, okcua kpemuust (1V), xapobua amoMuHus,
KapOoOHaT HATPHs, KpacHBIN Gocdop.

A) [l BemecTBa, COCTOSIIIETO U3 3JIEMEHTAPHBIX HOHOB, COCTABUTH AJICKTPOHHYIO
dbopMyily aHHOHA U KaTUOHA.

b) Vka3zaTe BemiecTtBo, B KOTOPOM HMMEETCS CBsI3b, 0Opa3oBaHHAsl MO JTIOHOPHO-
aKmenTopHoMy MexaHusMmy. Hanummmre ero dhopmyy.

B) CocrtaButh CTpPYKTYpHYIO (OPMYITYy BEHIECTBA, OTHOCSIIETOCS K BBICIIAM
OKCHJAaM. YKa3aTh BaJEHTHOCTb U CTENIEHb OKUCIICHUS LIEHTPAJIbHOIO JJIEMEHTA.
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2.DochopuT crimaBuIIM B 3JIEKTPOTIEYH C IECKOM M KOKCOM, 00pa30BaBIeecs MpOCTOe
BEILIECTBO pAaCTBOPWIM B KOHUEHTPUPOBAHHOM pACTBOpPE THAPOKCUIA KaJIUs.
BrigenuBmniics ra3 MNpONyCTUIM B KOHLEHTPUPOBAHHYIO A30THYK) KHUCJIOTY [0
MpeKpamieHus: BbiAeleHuss Oyporo Trasza. llosydeHHBId pacTBOp HEUTpaTu30BaIU
TUIPOKCHUAOM HaTpus. Hanummre ypaBHEHUS YETBIPEX ONMMCAHHBIX PEAKIIHM.

Jns BeinosiHeHud 3aganuii Ne 3 1 Ne 4 ucrionp3ynTe Ciaeayomuil epeueHb BEIIECTB:
PacTBOPHI XJIOPUJIa AMMOHUS, TUJIPOKCUJIa HATPUS, HUTPUTA HATPUs, Cysbdara Kauus 1
opTohochOpHON KHCIOTHI.

3. VI3 mpeyioKeHHOTO MepeyHs BEIIECTB BEIOEPUTE ABA BEIIECTBA, MEXKTY KOTOPHIMHU
OKHCJIUTEJIbHO-BOCCTAHOBUTENbHASL PEAKIMS COMPOBOXKIAETCA BbIICIICHHEM Ta3a. B
OTBETE 3alMIIUTE YPAaBHEHHE PEaKIMU C y4acTHEM BbIOpaHHbBIX BemiecTB. CocTaBbTE
AJIIEKTPOHHBIN OallaHC, YKAKUTE OKUCIUTENh U BOCCTAHOBUTED.

4. U3 npei1o’)KeHHOTO TIEPEUHsI BEIIECTB BIOEPUTE CHUIILHOE OCHOBAHHE U BEIECTBO,
MEXJy KOTOPHIMM BO3MOXHA pEakiMsi HOHHOTO OOMEHa, MPOTEKaHHWE KOTOPOM He
CONPOBOXKJIACTCS BUJUMBIMM TIPU3HAKAMH. 3alUIIUTE MOJEKYISIpPHOE, IOJIHOE H
COKpalI€HHOE NOHHOE YPaBHEHMUSI PEAKIIUU C YYaCTHEM BbIOpAHHBIX BEILIECTB.

5.Uepe3 100r 9,8% pactBopa dhochopHoit kucioTel npornyctunu 4,48 1 aMMmuaka.
OnpenenuTe MacCOBYIO JIOJIO COJIM B 00pa3oBaBIIeMcs pacTBope. B oTBeTe 3amuiiure
YpaBHEHHUSI pEaklMii, KOTOpbIE YyKa3aHbl B YCIOBUM 3aJlauyd, U NPUBEIUTE BCE
HE0OXOMMbIC BbIUMCIECHUS (YKa3bIBaWTE €IMHUIIBI U3MEPEHUSI UCKOMBIX (PU3MUYECKHUX
BEJINYKH).

PexomennoBaHHas mkaja
100% - 85% - «5»

84% - 70% - «4»

69% - 50% - «3»

49% - 0% - «2»

Hnnapuonoea A.A., yuumenv xumuu

MAOY cumnazus Ne5 2. Hoeopoccutick
Camogpanoea H.H., yuumenv xumuu

MBOY COL Ne20 MO Ycemo-Jlabunckuii pation
Ycauoesa O.11., yuumenv xumuu

MOBY COLI Ne4 2.Couu

KonTposabHas padota Ne 5 Tema «Metamnbny. Yacts 1

1. ITonoxenne Meramios B [lepuoauueckoil cuicTeMe XUMHYECKHX JIEMEHTOB.
Oc00EHHOCTH CTPOCHUS PIECKTPOHHBIX 000JI0YEK AaTOMOB METAILIOB.

2. O6mue ¢pu3nvecKrue CBONCTBAa METAJIOB.

3. [Ipumenenne MeTaioB B ObITY, MpUpoJe U TexHuKe. CIuiaBbl METAJIOB.

4. DNIEKTPOXUMHUYECKUH PSIJT HAMPSIKEHUN METAILIOB.

5. O01ue cnocoObl MOJyYeHUST METAIIIOB.
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6. Kopposus metannos. CiocoObl 3aIIUTHL OT KOPPO3HH.
7. O0111as xapakTepucTuKa MeTauioB riaBHbIX oArpyni (IA-rpynma, [IA-rpymma)

IIpeaMeTHbIE pe3yabTaThl:

®BJIaJICHUC TMOHATUAMH (XUMHUYCCKUHA DJIEMEHT, aToOM, S-, p-, d- 3JEKTPOHHBIC
opOuUTaIN ATOMOB);

ec(hopMUPOBAaHHOCTH ~ YMEHHMM  XapaKTepu30BaTh  (OMUCHIBATH)  0OmUe
XUMUYECKHIE CBOMCTBA HEOPTaHWYECKHUX BEIIECTB PA3IMYHBIX KIJIACCOB, MOATBEPXKIAThH
CYIIIECTBOBAHNE T'E€HETUYECKON CBS3M MEXKIYy HEOPTAHMYECKUMHU BEIIECTBAMHU C
IIOMOIIBIO YPaBHEHUH COOTBETCTBYIOIIMX XUMUYCCKUX PEAKITUH;

ec(hOpMUPOBAaHHOCTh YMEHHMH COCTaBIIATH YPAaBHEHUS PEAKIMH Pa3IMIHbIX
TUIIOB, TIOJIHBIC M COKpAIIEHHBIC YpaBHEHWS pEaKIMii MOHHOTO OOMEHA, y4YHTHIBas
YCIIOBHUS, TIPU KOTOPBIX 3TH PEAKIIUU UAYT J0 KOHIIA,

ec(hOpMUPOBAaHHOCTh ~ YMEHUH  pacCKpbIBaTh  CYIIHOCTh  OKHUCIWUTEIHHO-
BOCCTAaHOBUTEIHHBIX PEAKITUN TOCPEJCTBOM COCTABIICHUS JIEKTPOHHOTO OajaHca 3THUX
peaKUHnii;

ec(hOpMUPOBAaHHOCTh yYMEHHUH TMPOBOJUTH BBIYUCICHUS C WCIOIH30BAHUEM
TIOHATHS «MaccoBas J0JIs BEIIECTBA B PACTBOPE», MAaCChI BEIIIECTBA MJIN 00bEMa Ira30B 110
W3BECTHOMY KOJIMYECTBY BEIECTBA, MAacce WJIM O0BEMY OJIHOTO M3 YYACTBYIOIIMX B
pEaKIMK BEIICCTR;

e CHOpMUPOBAHHOCIL  YMEHUsT NPOBOOUMb  PACYEMbL. €  UCHOJb30BAHUEM
NOHAMULL «MACCOBAsL D05l BeUWeCMBA 8 PACMBOPE», MACCHl BeUeCmaed Ul 00bEMa 2a3a
nO U38eCMHOMY KOJUYECMBY 8euecmad, Macce Ui 00bEMY 00HO20 U3 YYACMBYIOWUX 8
peaxkyuu gewecms, mMaccol (00véma, Koruuecmsa seujecmaa) npooyKma peakyuu, eciu
O0O0HO U3 UCXOOHBIX 8euecmes OaHO 8 8UOe PACMBOPA C ONPEOENEHHOL MACCOB8OU Ooell
pacmeopénHo20 eewjecmea UiU OAHO 8 u3bvlmke (Umeem npumecu), 00aU B8bIX00d
NPOOYKMa peakyuu,

e ye1ecoo0bpazHOCmb npuMeHeHUs HeopeanuyecKux seujecms 8
NPOMBIULIEHHOCIU U 8 ObIMY ¢ MOYKU 3PEHUsL COOMHOWEHUS PUCK-NOJIb3.

MeTtanpeameTHblie pe3yJibTAThI:

®ICIIOJIb30BATh MPU OCBOEHUU 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIACNIATH XapaKTepHbIEC MPU3HAKU MOHATHI M YCTaHABIMBATH UX B3aUMOCBSI3b;

®[IPUMEHATHh HCIIOJB3YEMBIE B XHMHHM CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
IpeoOpa3oBbIBATh MOJIENIbHBIE MPECTABICHUS — XUMUYECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHueckas (popmysa, ypaBHEHHE XUMHUYECKOW peakIUu — MpPH PEIICHUH y4eOHBIX
3a/1ay.

®1ICTIOJIb30BATh HAYYHBIHN SA3BbIK B KAUYECTBE CPEJICTBA MPHU pabOTE ¢ XUMUYECKOU
uH(popMaIme: IPUMEHATh MEKIPEAMETHBIE (PU3NUECKHEe U MAaTEMAaTHYECKUE) 3HAKU U
CUMBOJIBL, (hOpPMYJIbI, a00OpEBUATYPBI, HOMEHKIIATYPY;

®OCYLIECTBJIATh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH HAa OCHOBE CaMOAHAIN3a U
CaMOOLCHKHU.
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Bapmuanr 1.
ba3oBblil ypoBeHb

1. Onpeenure >nemenT, popMyia kotoporo 1s22s?2p3s?3p®3d34s?. Onpenenure
ayeMeHT, ero nojoxenue B [ICXD. CocraBbre (hopMysy BBICIIET0 OKCHJIA U THAPOKCUIA
ATOTO AJIEMEHTA, YKAKHUTE UX XapaKTeED.

2. B uém 3akmodaeTcs CYIHOCTh Koppo3uu? Kakue BUIBI KOPpPO3UM Bam
W3BECTHBI?

3. Hanumwnte ypaBHeHUs peakuuid: 1) kanbiusa ¢ BOAOW; 2) OKCUAA MarHus c
pa3z0aBieHHON cepHO KUCI0TOM; 3) Oapus ¢ kuciaopoaoM. Jjis ypaBHEHUS 3 COCTaBbTE
AJIIEKTPOHHBIN OallaHC, YKAKUTE OKUCIUTENh U BOCCTAHOBUTED.

4.Ilpennoxxute Ba crioco0a moxydeHus xjaopuaa Marausi. CocTaBbTe ypaBHEHUS
XUMHUYECKUX PEAKIIUM.

5.Paccuuraiite 00bEM raza, MOTYYEHHOTO MPHU B3aUMOJCUCTBUU 2,8 T JUTHUS C
BOJIOH.

IloBbIICHHBIN YPOBEHb

1.lm8  BBIMOJMHEHUs] 3aJaHHASI MCHOJIB3YMTE CIEAYIOIMNA PAI XUMHUYECKUX
anemMeHToB: 1) O 2)S 3)Ba 4) Mg 5) Fe

W3 uncna ykazaHHBIX B PsIy DJIEMEHTOB BBIOEPUTE 3JIEMEHTBI, KOTOpPHIE
MPOSIBJISIFOT BBICIIYIO CTETIEHb OKUCIICHHUS, PAaBHYIO 12.

Pacronoxxutre  BhIOpaHHBIE  3JEMEHTHI B  NOPSAJAKE  BO3pACTaHUS  HX
OKHUCJIUTENBHBIX CBOMCTB.

J171s1 BBIOpAHHBIX METAJIJIOB COCTABBTE AJEKTPOHHO-TpaduuecKkyto hopMyIbl JJIs
BaJICHTHBIX JIEKTPOHOB.

2. Ha cranpHOM KpBIIIKE IOCTaBJIeHA MeAHAas 3aKI€nka. UTo paHple pa3pymnTcs
KpBIIIKa WIN 3aKIENKA U To4YeMy?

3. MarHueBylo CTpyXKy Harpenn B armocepe azota. IIpoaykT peakuuu
MOCIIE0BATEIHLHO 00paboTaH KUTISIIEH BOIOM, pACTBOPAMHU CEPHOM KUCTIOTHI M HUTpaTa
Oapusi. Hanummre ypaBHEHHS COOTBETCTBYIOLIUX XUMUYECKUX peakuuid. [ ypaBHEHHS
1 cocTaBbTE IEKTPOHHBIN OallaHC, YKaKUTE OKHCIUTENb U BOCCTAHOBUTEb.

4. CocTaBbTe MOJIEKYISIPHOE, ITOJIHOE U COKPAILEHHOE HOHHOE YPABHEHUS MEXKTY
TUJIPOKCUIOM MATrHUS U COJITHOW KUCJIOTOU.

5.I1pu B3auMojeicTBUM MarHuii ¢ pacTBopoM cynbdarta xkenesa (1), B kotopom
Macca conu coctapisgeT 30,4 r© moaydusivd TBEpA0€ BellecTBO Macco 15 r. Onpenenure
BBIXO/JI IPOJAYKTA peakuuu. (3aluIInuTe YUCIO C TOYHOCTBIO A0 COTBIX).

Bricokuii ypoBeHb

1. ATom 3reMeHTa UMEET Ha TpH 3JIeKTpoHa Oobiie, yeM noH Cl. Onpenenure
AJIIEMEHT, COCTaBbTE €ro DJJEKTPOHHYIO U rpaduueckyto ¢opmyny. K kakomy
AJIEKTPOHHOMY CEMENCTBY OH IPUHAJICHKUT.

2. Tlouemy nyxEHbBIM Oak B MecTaX TMOBPEXKICHHUS OBICTpEE prKaBeeT, a
OLIMHKOBAHHBII MPU TEX K€ YCIOBUAX HE pa3zpyliaercs?

3.3 mnpemsioKeHHBIX NEpEeYHEHl BBIOEPUTE BEIIECTBA, MEXKIY KOTOPBIMHU
BO3MOKHA OKHUCJIHMTEIIbHO-BOCCTAHOBUTENIbHAST peakuus: okcun yriepoaa (IV),
ruApocyinbdua HaTpus, MEPOKCU] HaTpus, KapOoHaT kamus, cyiabdatr memu (II).
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JIoIyCTUMO WCIIOh30BAaHNUE BOJHBIX PACTBOPOB BEIIECTB. 3aMMINNATE YPAaBHEHUS ITHX
peakuuii. CocTaBbTe 3JEKTPOHHBIN OanaHC, YKa)KUTE OKUCIUTENb U BOCCTAHOBUTEITb.

4. Yto npousoniet, eciiv B pactBop xjopuaa meau (1) mo6aButhk kycodek 6apusi.
Hanuimumre ypaBHeHUs! ABYX BO3MOXKHBIX peakiuil. OnunmnTe, KakoBbl MPU3HAKU ITHX
pEaKIUu.

5. K 200 r pactBopa ¢ maccoBoi goJiei ruapokcuaa Hatpus 10% nodapunm 2,3 1
Hatpusi. B oOpazoBaBiueiica pactBop aobaBuiu cynbdata meau (II) maccoir 64 .
Omnpenenure maccy 00pa30BaBLIETOCs OCAAKa.

Bapuanr 2.
ba3oBblil ypoBeHb
1. Onipenenure 3JIEMEHT, B siApe KOTOporo 12 mpotoHoB. OxapakTepusyiTe ero
nosioxkeHue B [ICXD. CocrtaBbre (opMyily BBICHIETO OKCHJIa M THUAPOKCHIIA ITOTO
AJIEMEHTA, YKAKHUTE UX XapaKTep.
2. OcymectBute cienyromue npespaiieHus: Na— NaOH — Na,CO; — NaNO;
3. B ypaBHeHuU peakuuu
Mg(NO3)2t ° _—>MgO+N02+Oz
PaccraBbTe KO3 PUIUEHTHI, UCIIONB3YsI METOT AIIEKTPOHHOTO OallaHca, YKaKHUTe
OKHUCJIUTENb U BOCCTAHOBUTEIb.
4. CocraBbTe€ MOJIEKYJISIPHOE, IOJHOE M COKpAaIIeHHOE€ HOHHOE YpaBHEHUS
pEeaKIuu ¢ y4aCTUEM TUAPOKCUIA KAJIUSI K CEPHOU KUCTIOTHI.
5. HaBecky kanust maccoii 0,78 r omyCTUIIM B CTaKaH ¢ BOJI0M. Brruncaure maccy
00pa30BaBILIECHCS MIEIOYH.

IloBbIIEHHBIN YPOBEHb

1. Xwumunueckuii anemeHT HaxoauTcs Bo IIA rpynne [leproanyueckoil CUCTEMBL.
MaccoBas nons kuciopoja B ero BoiciieM okcuae MeO cocrasisier 60%. Onpenenure
310 3iemeHT. CocTaBbT€ €ro JJIEKTPOHHYI0 KOH(MUrypalHuil0 B OCHOBHOM U
BO30YK/ICHHOM COCTOSIHUH.

2. B Bamem pacnopsbKeHUH €CTh BEIIECTBA BOAA, TUTUM, kuciaopoa. Hanumure
YPaBHEHMS JABYX PEAKLIUH, KOTOPHIE MOKHO OCYIIECTBUTH, UCIIOJIb3YS 3TH BEILIECTBA.

3.  OcymecTBuTe CIEAYIOINAE NPEBPAILICHUS 10 CXEME:

C&Clz — Ca— CaCz — Ca(OH)z — CaCO3 — Ca(HCO3)2

4. B peakuuio BCTYNWIM pacTBOp HUTpaTa Kajlusg W MarHui, B pe3yJibTare
BBIJICTTUJICS T'a3 C PE3KUM 3aaxoM U BhINAJl 0CaI0K O€JI0oro 1BeTa. 3aluIINTe ypaBHEHUE
OKHCJIUTEIHHO-BOCCTAHOBUTEIBHOMN PEAKIH, COCTABbTE AIEKTPOHHBIN OanaHC, YKaXUTe
OKHCJIUTEIb U BOCCTAHOBUTEIIb.

5. Beruucnure Maccy HaTpus, KOTOPYIO MOKHO MOJYyYUTh EKTpoau3oM 0,5 Kr
pacIiiaBa HOBapeHHOM COJIM, €CIIM BBIXOJ MPOAYKTa HaTpus coctaBisieT 80%.

Bricokuii ypoBeHb

1. CocraBbTe 31€KTPOHHO-TpaduuecKkyto GopMyily CTpOEHHUs aToMa MarHus B
OCHOBHOM COCTOSIHUM M BO30Y>KIE€HHOM COCTOSIHUHU, YKAXXKUTE 3HAYEHUS KBAHTOBBIX
yucen n, |, m 3J1eKTPOHOB, HAXOASIIMMCS Ha BHEIIHEM JHEPreTUYECKOM YPOBHE aroma
MarHusi. Onpenenure CeMENCTBO IIEMEHTA U BAJICHTHBIE BO3MOKHOCTH aTOMOB.
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2. BemecTBo, BBIAEISAIONIEECS HAa KaTOJAE MPU 3JIEKTPOJIM3E paciuiaBa XJIopuaa
HATpUs, COXIIM B Kucjopone. llonydeHHBIH TPOAYKT TOMECTHIM B Ta30METp,
HAIOJIHEHHBIN yTIeKHUclbiM ra3oM. OOpa3oBaBiieecsi BEIIECTBO J0OABWIM B PAcTBOP
XJIOPU/Ia aMMOHHUS U PacTBOp Harpesid. Hanuimmre ypaBHEHUS ONMCAHHBIX PEAKIIUM.

3. J1ns TpeThero ypaBHEeHHUs 3a/1aHUA 2 COCTABbTE JIEKTPOHHBIN OanaHC, yKaKUTe
OKHUCJIUTENb U BOCCTAHOBUTEIb.

4. VI3 npejioKeHHOr0 TMEpeyYHs BEIECTB: THAPOKCUJ KalbIUsl, HUTPAT Kajus,
XJiop, auruapodocdar HaTpus, XJIOpUI aMMOHMS, BBIOEPHUTE Mapy BEIIECTB, MEXIY
KOTOPBHIMH BO3MOJKHA PEAKIUsi MOHHOTO OOMEHa, He TPHUBOJSINAS K BBIIEICHHUIO ra3a.
3anummTe MOJIEKYISIPHOE, MOJHOE U COKPALIEHHOE NOHHOE YPABHEHHUSI 3TUX PEAKIUH.

5. HaBecky TexHHUYecKOTo Kalblisi Maccod 8,6 T comepxamiero 7% mnpumecu
pactBopuiin B 250 r Bojbl. HaliTh MaccoBy10 OO THAPOKCUIA KAJIbIUS B KOHEYHOM
pacTtBope. (3amMUIIUTE YUCIIO C TOUHOCTHIO 10 COTHIX).

Cnucok aureparypsl

1) 100 6amnoB o xumuu. Teopus U MpakTUKa. 3aa4u U YIPAKHEHUS | y4eOHOe
nocooue / W. YO. benasun [u 1p.] ; mox pen. B. B. Herpe6enkoro. W DnexktpoH. uza. U
M. : Jlabopatopus 3Hanuii, 2021. W 483 c.

2) 3apaunuk no xumuu: 11 knacc/ A.H. JIéskun, H.E. Ky3nenosa. M.: Benrana-
I'pad, 2012 — 240 c.

3) Xumus. Hunaktuyeckuit matepuan. 10-11 kmaccel: mocobue mjisi y4uTess
obmeobpasosar. yupexaenuit/ A.M.Pageuxuii. M.: IIpocBemenue, 2011. — 144 c.

4)https ://chemege.sdamgia.ru/search?text=2&solution=1&keywords=10&search=nionryueane%20meramnio
B&body=3&cb=1&page=1&ysclid=m1hltlyejj743083409

[Ixana orieHMBaHUS 3aIaHU/ IIIKaJIa MEPEeBOJIa B OTMETKY
100% - 85% - «5» 69% - 50% - «3»
84% - 70% - «4» 49% - 0% - «2»

benoszeposa T.A., yuumenv xumuu

MFBOY COLL Ne 6, Il]epbounosckuil pation
Ko3una I'.H., yuumens xumuu

MORBYT Ne 2, Hosokybauckuil paiioH

KontponbsHas padota Ne 5 «Metamiby. Yacts 2

IIpeameTHbIe pe3yJIbTATHI:

e chOpMHPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh IPUHAJIEKHOCTh
HEOPraHUYECKUX BEILIECTB MO0 X COCTABY K ONPeeEHHOMY KIIacCy/Tpynie COeAMHEHU N
(mpocThIe BelecTBa — METaslIbl, OKCUIbI, OCHOBaHUs, aM(POTEpHBIE TUAPOKCUIBI, COJIH);

® c(OpMHPOBAHHOCTb YMEHMH BBISBIATH XapaKTEpHbIE MPU3HAKU TOHITHIA,
YCTaHaBIMBAaTh HMX B3aUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHATHS MpU
ONMCAaHUN HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;
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e chOpPMHUPOBAHHOCTh YMEHHUH HCIOJB30BaTh XMMHYECKYI) CHUMBOJHKY ISt
cocTaByIeHHs] (POPMYJT BEIIECTB M YPAaBHEHUN XUMUYECKUX PEeaKIUi

e chOpMHUpPOBAHHOCTHL YMEHHUW  XapakKTepu3oBaTh (OMUCHIBATH)  OOIIUE
XUMUYECKAE CBOMCTBA HEOPTaHWYECKHUX BEIIECTB PA3IMYHBIX KIJIACCOB, MOATBEPXKIAThH
CYIIIECTBOBAHWE TEHETUYECKON CBS3M MEXKIYy HEOPTAHMYECKUMHU BEIIECTBAMU C
MTOMOIIBIO YPABHEHHUI COOTBETCTBYIOITUX XUMUUYECKUX PEAKIINN;

e chOpMHUPOBAHHOCTH YMEHUW MPOBOJIUTH BHIYHCICHHUS C WCIOJH30BAHUEM
MAaccChl BeIlleCTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WITU
00BEMY OJTHOTO U3 YUYACTBYIOIIMX B PEAKIIMH BEIIECTB;

®  cihopmuposaHHOCMb YMeHUs NPOBOOUNMb PACYEMbl 00aU B8bIX00Ad NPOOYKMA
peaxyuu

MeTtanpeameTHble pe3yJibTAaThI:

® TPUMEHSTH B MPOIECCE MO3HAHMS, UCTIOIb3yEeMbIe B XHMHUU CHMBOJUYCCKUC
(3HAKOBBIE) MOJIEITH, MPEOOPA30BHIBATH MOJIEIHHBIC TTPEACTABICHHS — XUMUYECKUH 3HAK
(cuMBOJI) BJIEMEHTa, XUMHUYecKash (opMyla, YpaBHEHHE XUMHUYECKON peakiuu MpU
penieHn y4yeOHBIX MO3HABaTENbHBIX M MPAKTHUECKUX 3aiad, MPUMEHATh Ha3BaHHbBIC
MOJIEJIbHBIE TPEACTABICHUS [IJISl BBISIBJICHHUS XapaKTEPHBbIX MPU3HAKOB H3Yy4aeMbIX
BELIECTB U XMMUYECKUX PEAKIIMIL;

® JCIOJIb30BaTh MPU OCBOCHUM 3HAHUWU MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICNIATh XapakTEepPHBbIC MPHU3HAKK TOHATHA M YCTaHABIMBAaTH WX B3aWMOCBS3b,
WCIIOJIh30BaTh COOTBETCTBYIOIIME TOHATHUS 11 OOBSICHEHHS] OTACHBbHBIX (DAKTOB U
SIBJICHUIM;

® YCTAaHABIMBATh TMPUYUHHO-CIICJICTBEHHBIE CBS3M MEXKIYy HM3y4aeMbIMU
SBJICHUSIMU;

® CTPOUTH JIOTHUYECKHE paCCYyXICHHUs (MHIYKTUBHBIC, JIE€AyKTUBHBIE, IO
aHAJIOTUH), BBISIBIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B PACCMATPUBAEMBIX SBICHUSIX,
(bopMyIHpPOBATH BHIBOIBI U 3aKITIOUCHUS

Bapmuanr 1.
ba3oBblil ypoBeHb
1. CocTtaBbTe 37€KTpOHHYIO PopMyiTy aToma amoMuHus. Hanumure popmyiy
BBICIIIETO OKCUJA U TUAPOKCH/IA ATFOMUHHUS, YKAXKUTE UX XapakKTep.
2. 3aKOHYUTE ypaBHEHUS PEAKIIUNA:
1) Fe + CuSOs— 3) Cu(OH), —
2) Zn(OH), + NaOH(p-p)— 4) Al + H,SOq4 (p-p)—
3. Hanmmure MONEKyJIIpHOE U IIOJTHOE HOHHOE YPaBHEHUE PEAKLUH,
COOTBETCTBYIOIIIEE COKPALLICHHOMY HOHHOMY:
Cu*" +20H — Cu(OH),
4. Hanummre ypaBHEHUS peakLUi, C IOMOIIBIO KOTOPBIX MOKHO OCYLIECTBUTH
CJIEIyIOLIME NTPEBPAILICHMS:
Fe—»FeCl3 — FC(OH)3 —>F6203 — Fe
5. Tlpu pacTBOpeHNH IMHKA B U30BITKE COJITHOW KHCIIOTHI BBIJICITHIICS Ta3 00beMOM
6,72 11 (H.y.). Beruncnure Maccy IMHKA, BCTYIIMBIIETO B PEAKLIUIO.
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IoBbIlIEHHBIH YPOBEHDb

1. CocraBbTe 3JIEKTPOHHYIO (OpMyTy aromMa Xpoma. YKaKUTE€ BO3MOXKHbBIE
CTENEHU OKHUCIeHUs Xpoma. Hanumure popMyity BeICILIEr0 OKCHA U THIPOKCHIA XpoMa,
YKa)KHUTE UX XapakTep.

2. C xakuMHM U3 NIEPEUNCICHHBIX HUXKE BEIIECTB pearupyer Kene3o:

Oz, S, HNO3 (xOHID)> HZSO4 (p-p)s CU.SO4, NaCl.

Hanummre ypaBHEHUS BO3MOKHBIX PEAKIMIA.

3. Jlana cxema npeBpalieHUM:

Hanummre MonekyisipHble ypaBHEHHs peakiuii, ¢ MOMOILIbI0 KOTOPBIX MOYXHO
OCYIIECTBUTh YKa3aHHbIE IMpeBpamieHus. i1 BTOPOro MpeBpalleHusi COCTaBbTE
COKpAIIEHHOE HOHHOE YPaBHEHHE PEaKIUu.

4. 3aKOHYMTE CXEMY pEaKIUH, paccTaBbTe KOI((ULUUEHTBI METOJIOM
AJIEKTPOHHOTO OaslaHca. YKakKUTe OKUCIUTENb U BOCCTAHOBUTEb.
Cu + HNOs (paz6) —
5. Brluucinure 00beM rasza, BbIIECIUBIIETOCS IPU PACTBOPEHHUH CIUIaBA IIUHKA C
MezbIo Maccoi 32,5 r B u30bITKe pa30aBIeHHON CEpHOI KUCIOTH. MaccoBas A0 Meu
B ciiaBe coctanisieT 20%.

Bruicokuii ypoBeHb

1. Bribepute u3 ykazaHHBIX B PsIIy SJIEMEHTOB aTOMBI, COCPIKAITUE OJMHAKOBOE
(menyneBoe) umcio d-amektponoB: S, Cr, Cu, Fe, Mn. Hamummute 31€KTpOHHBIE
(hopMyJIbl aTOMOB THUX AJIEMEHTOB.

2. W3 npemsioxKeHHOro NepeyHs BEIleCTB BHIOEPUTE BEIIECTBA, MEXKTY KOTOPBIMU
MPOTEKAET peakisa MOHHOrO0 oOMeHa. B xojie aTol peakuuu HaOJII0gaeTCs paCTBOPEHUE
ocajika. 3amuIIuTe MOJICKYJISIPHOE, TIOJTHOE U COKPAIIEHHOE HOHHOE YPaBHEHUS pEaKIINU
C UCIIOJIb30BaHUEM BHIOPAHHBIX BEIIECTB.

[lepeueHnb BemIECTB: Meb, THAPOKCUJ ILIMHKA, a30THAs KHUCIOTa, THAPOKCH]
HATpHsl, HUTPAT Oapusi, XpoMat Kayus. JomycTHMO UCTIOJIb30BaHUE BOJIHBIX PACTBOPOB.

3. U3 mpemnokeHHOro TepedHs 3aJaHusi 2 BBIOEPUTE BEHIECTBA, MEXKIY
KOTOPBIMU OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHAS PEAaKIUsd NPOTEKAET C BbIICICHUEM
Oyporo raza. B oTBeTe 3anumiMTe YypaBHEHHE TOJIBKO OJHOM W3 BO3MOMXHBIX
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUA C Y4aCTHEM BBIOPAHHBIX BEIIECTB.
CocraBbTe 2JIEKTPOHHBIN OAAHC, YKAXKUTE OKUCIUTENb U BOCCTAHOBUTEIb.

4. B pacTtBOp, NOJy4YECHHBIA NPU B3aUMOJICUCTBUU ATIOMHUHUS C pa30aBiICHHOM
CEpHOI KUCIIOTOM, MO KaruisiM J100aBJIsIIA PaCTBOP TMIIPOKCHIA KaJus 10 00pa3oBaHUs
ocasika. BeimaBmmii ocagok 6enoro usera oTQUIbTPOBAIM U Npokaiuiau. [lomydyenHoe
BEIIIECTBO CIUIaBUJIM ¢ TToTarmoM. CoCcTaBbTe YPAaBHEHHUS YEThIPEX ONMUCAHHBIX PEAKIUH.

5. PaccumraiiTe maccy xelnes3a, KOTopoe MOXHO noiyuuth u3 400 r okcuma
weneza (II), comepxamero 20% npumeceld, aTIOMHUHOTEPMHYECKUM CIIOCOOOM.
MaccoBast 0Jis1 BBIXOa Keje3a cocTaBisieT 85%.
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Bapmuanr 2.

ba3oBblil ypoBeHb

1. CocraBbTe 3JIEKTpOHHYIO (opMyny aroma skene3a. Hamumure dopmyy
okcupa xenesa (1) u cooTBeTCTBYIOIIETO €My THAPOKCUIA, YKAKHUTE UX XapaKTep.

2. 3aKOHYMTE CXEMBbI PEaAKIINI:

1) Zn + CuSOs— 3) Fe(OH); —
2) CuO + HNO;— 4) Fe + H,SO4 (p-p) —

3. Hanummre MoONEKynIsIpHOE ¢ TOJHOE€ HWOHHOE YpPaBHEHUE pEaAKIUU,
COOTBETCTBYIOIIIEE COKPAILIEHHOMY HOHHOMY:

Zn*" + 20H" — Zn(OH),

4. Hanumurte ypaBHEHUS PeakiiMii, C MOMOIIbIO KOTOPBIX MOXHO OCYIIECTBUTh
CIEeAYIONINE PEBPALICHHUS:

5. Bebluncnure o0beM rasa, BBIAEIMBIIETOCsS MPU PacTBOpeHHH 13 © LMHKA B
U30bITKE Pa30aBICHHON CEPHOM KUCIIOTHI.

IToBbIICHHBIH YPOBEHb

1. CocTaBbTe 2JEKTPOHHYIO (POPMYITy aTOMa MeIU. Y KaXKUTE BO3MOKHBIE CTEIIEHU
okucieHus meau. Hanummre hopmyiy BbICIIEr0 OKCHUIA U THIPOKCUIA MEIH, YKAXKUTE
UX XapakTep.

2. C KaKuMU 13 NEPEUYMCICHHBIX HUKE BEIIECTB PEArupyeT aIFOMUHUIN:

02, Clz, HNO3 (KOHI_I), HzSO4(p—p), CuSO4, KCI.

Hanummre ypaBHEHHs BO3MOYKHBIX PEAKLIAMN.

3. [aHa cxema npeBpalieHui:

Zn0 — X — Zn(OH),—Nay[Zn(OH)4]

Hanummre MonekyasipHble ypaBHEHHUSI PEakiifii, C MOMOIIbIO KOTOPBIX MOXHO
OCYILIECTBUTh yKa3aHHbIE MpeBpamieHus. JJi1 BTOpOro mnpeBpamieHusi COCTaBbTE
COKpAIIEHHOE NOHHOE YPABHEHHE PEAKIUU.

4. 3akoHUMTE CXEMy peaKIuu, paccTaBbTe KOIDPUIMEHTH METOIOM
AJNIEKTPOHHOTO OanaHca. YKaKUTe OKUCIUTEIb U BOCCTAHOBUTEIIb.

Cu + HNO3(koH1r) —

5. Bbluncnure 00beM rasa, BbIJICIMBIIETOCS IPU PACTBOPEHUU CMECH Kelle3a C
Menbio Maccoi 140 r B 30bITKE pa30aBICHHOM CEpHOM KUCIOTHL. MaccoBas 10Ji1 MeIH
B cMecH cocTasisieT 20%.

Bricokuii ypoBeHb

1. BribGepute u3 yKa3aHHBIX B PSAY 2JIEMEHTOB aTOMBI, COJIEPKAINE OJJUHAKOBOE
(aenynesoe) uncio d-anektponos: S, Cr, Cu, Fe, Zn. Hanumute snexTpoHHbIE POPMYITBI
aTOMOB ATHUX JIEMEHTOB.

2. U3 mpenyioeHHOTo MepevHs BEIIECTB BHIOEPHUTE BEIIECTBA, MEXKTY KOTOPHIMH
MPOTEKAET peakiusi HOHHOTo oOMeHa. B xoje 3Tol peakninu HabmogaeTcsi oOpa3oBaHue
ocajiKa. 3amuIIuTe MOJICKYJISIPHOE, TIOJTHOE U COKpaIIEHHOE HOHHOE YPaBHEHUS peaKINU
C UCIIOJIb30BaHUEM BHIOPAHHBIX BEIIECTB.

[lepedensb BeliecTB: Melb, Cylb(aT UHKA, CepHAasi KUCI0Ta, TUAPOKCU]T HATpHUS,
HUTpAT HATPUs, XJOPU KaJns. JJomyCTUMO UCIIOIb30BaHUE BOJHBIX PACTBOPOB.

3. V3 npennioskeHHOTo IepeyuHs 3a/1aHus 2 BbIOepUTE BEUIECTBA, MEKY KOTOPBIMU
OKHCJIUTEIIbHO-BOCCTAHOBUTENIbHAS PEAKIUs MIPOTEKAET C BBIACIEHUEM ra3a. B oTeere
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3alAIIUTE  ypaBHEHHWE  TOJBKO  OJHOM W3  BO3MOXKHBIX  OKHCIIMTEJIBHO-
BOCCTAHOBUTEJBHBIX pEaKUuMid ¢ ydacTheM BbIOpaHHBIX BemiecTB. CocTaBbTe
AJIEKTPOHHBIN OallaHC, YKAXKUTE OKUCIUTENb U BOCCTAHOBUTEND.

4. K pactBopy Hutpara xenesa (III) moGaBuimu KaabLIMHUPOBAHHYIO COAY H
BBINABIIUIN 0CaJ0K OTJEIMINA U NpOoKanuian. Haa nomydyeHHbIM BEIIECTBOM MPOMYCTUITN
NP HArPEBAHWUU YTapHbIA Ta3 W TBEPIABIM MPOIYKT IMOCJIEIHEH pPEaKIUH BBEIH BO
B3aUMOJICMCTBHUE € XJIOpOM. Hanmuimmure ypaBHEHNS] ONIMCAHHBIX PEAKLIUH.

5. Paccuuraiite Maccy Xxpoma, KOTOpbId MOKHO 1ony4uuTh 3 300 r okcuaa xpoma
(I1I), conepsxamero 10% mpumecelt, aTFOMUHOTEPMHUUYECKUM ClIocoOoM. MaccoBast 1015
BbIX0J1a Xpoma cocTaiisieT 80%.

PexomenmoBanHas mkaia

100% - 85% - «5» 69% - 50% - «3»
84% - 70% - «4» 49% - 0% - «2»

Tkaueea U. B., yuumensv xumuu

MAOY cumnazuu 54 umenu Bacunus Koyapenko
2. Kpacnooapa

Jlucoeckaa I. B., yuumenv xumuu

MAOY Examepununckou sumnasuu 36

2. Kpacnooapa

I'yoapesa 3. 3., yuumenv xumuu

MAOY COL 61

2. Kpacnooapa

KontponbHas padota Ne 6 «MeTo1bl TO3HAHUS B XUMUH.
XHUMHUS U )KU3HDB

IIpeaMeTHbIE pe3yibTaThI:

e CchOpPMHPOBAHHOCTh  MPEJCTAaBICHUNW O  XHMMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHOHAYYHON KApTUHBI MHUpPa, POJM XUMHHM B TO3HAHUU SIBICHHM
npupoasl, B (OPMUPOBAHWHM MBIIUICHUS] H  KYyJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATFHOW TPaMOTHOCTH, HEOOXOMMMOW MJisi PEUICHUS MPaKTHIECKUX
3alad U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO H
IIPUPOJHOM CpELIE;

® O MECTe U 3HAYCHUM XHMHHM B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoju B
o0ecreueHn yCTOMYMBOTO PAa3BUTHA, B PEIICHUU MPOOJEM 3KOJOTUYECKOMH,
SHEPreTUYeCKON U MUILEBOW O€30MACHOCTH, B Pa3BUTUU MEIULIMHBI, CO3JaHUU
HOBBIX MaTepuajoB, HOBBIX HCTOYHUKOB OJHEPruM, B  OO0EClCUCHUU
pPalMOHAJIBHOTO TIPUPOJIONONIB30BaHUS, B (OPMUPOBAHUU MHUPOBO33PCHUS U
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00111e# KyIbTYPhI YEJIOBEKA, a TAKKE IKOJIOTHISCKH 00OCHOBAHHOTO OTHOIICHHUS
K CBOEMY 3J0POBBIO U IIPUPOIHOM Cpene,

c(hOPMUPOBAHHOCTh YMEHHMM XapaKTepH30BaTh XHWMHUYECKHE IPOIIECCHI,
JIe)KalMe B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUI CEPHOU KUCIIOThI, aMMHaKa, a
TaKke chOPMUPOBAHHOCTH MPEACTaBICHUN 00 OOIIMX HAayYHBIX MPHUHIIMIAX U
DKOJIOTHYECKUX MpoOJeMax XUMHUYECKOTO MPOU3BOJICTBA; Yeleco0Opa3HOCHb
NpUMeHeHUs. HeOP2AHUYEeCKUX 8elecms 8 NPOMBIUUIEHHOCMU U 8 Oblm) ¢ MOYKU
3peHUss COOMHOULeHUsT PUCK-NOb3A, CHOPMUPOBAHHOCTh YMEHUH COOIIOIATh
mpaBuja HKOJOTHYECKU I1€JIeCOO0PAa3HOTO TMOBENCHUS B OBITY W TPYIOBOM
JESATEIbHOCTH B LEISIX COXPAHEHUS CBOETO 3I0POBbA WM  OKPYXNKaOUIEH
MIPUPOTHOM Cpeabl, OCO3HABATh OMACHOCTh BO3JACHUCTBUSI HA KUBBIC OPTraHU3MBbI
ONpPEAECIEHHBIX BEIIECTB, MOHMMass cMbica nokaszarens [IJIK, mosicHaTe Ha
puMepax CrocoObl YMEHBIIIEHUS U MPEOTBPAIEHUS UX BPEHOTO BO3ICHCTBUS
HA OPraHu3M Y€JIOBEKA.

MertanpeaMeTHbie pe3yJbTaThI:

YCBOGHHE MEXIUCHUIUIMHAPHBIX (MEXKIIPEAMETHBIX) MOHSATUN, OTpakarolux
MaTepUaibHOE E€JUHCTBO MHpa W NPOLECC IMO3HAHUs (BEIIECTBO, CBOWMCTBO,
DHEPTHUs, SABJICHUE, HAYYHBIA (PaKT, 3aKOHOMEPHOCTh, TUIIOTE3a, 3aKOH, TEOPHS,
Ha0JII0/IEeHUE, U3MEPEHNUE, UCCIIEI0BaHUE, SKCIIEPUMEHT U IPYTHE);

OBJIAJICHUE YHHUBEPCATBLHBIMU YYCOHBIMU JACUCTBUSMHU (TIO3HABATEIHHBIMH,
KOMMYHUKATUBHBIMU,  PETyJATHUBHBIMHU), BaXHBIMH  JUII  TIOBBILICHUS
3G ()EKTUBHOCTU OCBOEHHUSI COAEpKaHUA Y4eOHOro mpeamera, (HOpMUPOBAHMS
KOMIIETEHLIUM, a TakXke MPOEKTHO-UCCIEI0BATENbCKON  JIEATEIbHOCTH
oOy4Jaronmxcs B Kypce XuMuu;

CIIOCOOHOCTh WX HCIOJIb30BaTh B Y4eOHOH, IMO3HABATEIIbHOM W COLMAIBHOM
MPAKTHKE.

ymeHue 0000marh, BbHIOMpATh OCHOBaHMUS NI Kilaccuukamum U
CHUCTEMATH3aIMN XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKIUi; YyCTaHABINBATh
MPUYUHHO-CJICJICTBEHHbIC CBS3M MEXJIY OOBEKTaMU U3YyYCHUS, CTPOUTH
JIOTUUECKUE PACCYXJCHUS; MPOBOAUTH BBIBOJBI M 3aKJIIOYEHUS, YMEHUS
MPUMEHSThH B IIPOIIECCE MO3HAHUS MOHATHUS (MIPEIMETHbIC U METAIPEIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMHUU, XapaKTEPU30BaTh
U3y4aeMble XUMUYECKHE BEIIECTBA U XUMUYECKHE PEAKIIHH.

YMEHHSI TPUMEHSATh METOAbl HAyYHOTO TMO3HAHMS BEIIECTB M SIBJICHUWA Ha
HMIIUPUYECKOM U TEOPETUYECKOM YPOBHSIX B Y4eOHOUM IMO3HABATEIbLHOW W
MIPOEKTHO-UCCIEA0BATEIIbCKOM JIeATeNIbHOCTH, AHAIM3UPOBATH (DAKTHI, BHISBIISITH
1 GopMyIHpOBaTH MPOOIIEMY, NP IaraTh OMUCATEIBHYIO WIH O0bSICHUTEIHHYIO
TUINOTE3y M OCYLIECTBISATh €€ MPOBEPKY; YMEHHS NPOBOJUTH H3MEPECHHS
HEOOXOJAMMBIX MapaMeTPOB, BBIYKMCIICHUS, MOJECIHPOBAHUE, HAOIIOACHUS H
AKCIIEPUMEHTHI (pealbHbIE U MBICIECHHBIE), CAMOCTOSITENIbBHO IPOTrHO3UPOBAThH
pPE3YNbTATHI.
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ba3oBblii ypoBeHb
Bapuanr 1

1. Hanmuimure cxemy mosty4eHus: CEpHOM KUCIIOThI B POMBIIIJIEHHOCTH, YKAXKUTE
yCIIOBUS HA KaKJIOM JTarle.

2. U3 npeyio’)keHHOT 0 CIUCKA: aHWJIMH, HATypabHbIN KaydyK,
METUJIMETAKpHUIAT, YKCYCHasl KMCIIOTa, BRIOpaTh noauMep. HanucaTte ypaBHeHMe
pEeaKIMK MOJTYYEHHUsI JAHHOTO BEIIECTBA, HA3BATh MOJUMEP 10 CUCTEMATUYECKOMN
HOMEHKJIaType.

3. Kakue criupTsl MOXKHO MOJIYYUTh U3 STHUIIEHA B OJHY cTaauto? HanucaTth
YPaBHEHUS PEaKLUi.

4. IloueMy MJIaBUKOBYIO KHCIIOTY HEJb3sl XPAHUTh B CTEKIIHHOM nocyae? OTBer
000CHOBATh YPAaBHEHHEM PEAKITUH.

5. Ilpu HarpeBanuu xJjiopata Kajius Mmaccoi 16,17 r B IpUCyTCTBUU JUOKCHAA
Maprasiia oopazosanock 4,032 11 kuciopoza (npu H.y.). OnpeaenuTsb BEIXO/ ra3a.

Bapuanr 2

1. Hanummre cxeMy Moy4eHus: a30THOW KUCIOThl B TPOMBIIIIEHHOCTH, YKaKUTE
YCIIOBUSI Ha KaXK/10M JTare.

2. U3 npennoxennoro cnucka C,Ha, CsHg, C¢Hg BBIOpaTh BeIliecTBO, U3 KOTOPOTO
MOXKHO MOJy4uTh nosuMep. Hamucarh ypaBHEeHUE peakiMu MOJIMMEpU3alii, Ha3BaTh
MOJIUMEP IO CUCTEMATUYECKON HOMEHKIIATYPE.

3. Hannmure ypaBHEHHs peaKivil NOJyYEHHUs alleTUIIEHA BBICOKOTEMIIEPATYPHOU
00paboTKOM MeTaHa U TUAPOIU30M KapOuia KaabIusl.

4. IToueMy KOHLIECHTPUPOBAHHYIO CEPHYIO KHCIIOTY MOYKHO XPaHHUTh B CTaJbHOMU
Tape, a paz0aBiieHHyI0 HeT? HanumuTe ypaBHeHHE PEaKIIiH.

5. OnpenenuTh Maccy mUpHUTa, U3 KOTOPOro noiydeH okcup cepol (IV) oobemom
340,48 n (ipu H.y.), €CJIM BBIXOJI MPOAYKTA PEaKIu cocTaBisieT 95%.

IoBbIlICHHBIH YPOBEHb

Bapuanr 1

1. OxapakTepu3yiTe XMMHYECKYI0 PEAKLIHUIO MOJTy4YeHUs: ammuaka. Kakyro poib
BBINOJIHsET Katanu3atop (Fe) B aToM mporecce.

2. Kak Oyzer mpoTekaTh KOppO3usl jKEeJIE3HOTO M3JENUs ¢ MEIHBIMH JIETaISIMU B
KMCJIOW M IIEJOYHOU Cpelax, He COIEpXkKalluX IPYTHMX OKHMCIHTENEN, KPOME HOHOB
BOJIOPOJIa ¥ PACTBOPEHHOIO KMCIopoaa?

3. Hcnonp3yst TOJBKO HEOPraHWYECKUE PEAreHTH, W3 alETWICHA NOJIYYUTE
STUIOBBIA 3(PHUp YKCYCHOM KHUCIOTHI. Hamuimmre COOTBETCTBYIOIIME XUMHUYECKUE
YpaBHEHHUS.

4. Hanumure ypaBHEHHE WIEJIOYHOIO THUAPOJIM3A TPUCTEapara TIUIEPUHA,
HA30BHUTE MPOAYKTHI PEAKUMHU, YKAKUTE 001aCTh UX TPUMEHEHUS.
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5. ®apmaieBTy HEOOXOIUMO MPUTOTOBUTH 5%-HBIH pacTBOp ioja, KOTOPBIN
UCIOJNB3YIOT U1t 00paboTku paH. Kakoit 00bemM pacTBOpa OH MOKET MPUTOTOBUTH U3 10 T
KPUCTaJUTMYECKOTO WO/, €CIH IMJIOTHOCTh pacTBopa nosnkHa ObITh 0,950r/Mn? Caenaiite
10 YCJIOBHIO 33/1a4M HEOOXOAUMbIE PAacueThl JJIs IPUTOTOBJICHUS pacTBOpa.

Bapuant 2

1. bpoMm, npenHa3HadYeHHBIA U1 MPOJAXKHU, COAEPKHUT B BUAEC NPUMECU XJIOP.
[Ipennoxute HarbosIee MPOCTOM CIIOCOO OUMCTKH OpoMa OT MPUMECH XJIOpa.

2. IlpuBeauTe npUMEpPHI PEAKLIM NOJIMMEPU3ALMKU U MOJIMKOHACHCAMU. B yem
CXOJICTBO M OTJIMYME 3TUX TUIOB B3aUMOJECHCTBUA?

3. JlyOunpHble BellecTBa B PACTCHHUSX YACTO cojiepxkaT rawioByro (3.,4,5-
TPUTHIPOCUOEH30MHYI0) KucaoTy. [IpuBeanTe cTpyKTypHYyt0 (GOpMYITy 3TOM KUCIOTHI U
HaIMIINTE YPABHEHUE PEAKIINU C €€ YUACTHEM.

4. Ilpemnoxure BapuaHT IOCIEAOBATENbHBIX PpEAKUMNA IOJy4YeHUs 3-
OpOMITPOITIAHOBOM KUCIIOTHI U3 1-OpommporiaHa.

5. Ilpy NONB30BAHUM Ta30BOM IIMTOM B cpeaHeM B cyTku cropaer 0,7
OPUPOAHOTO raza ¢ o0beMHOM noseit merana 95%. Kakast Macca BOAbI U YTIEKHUCIOTO
ra3za oOpasyercs IpU MOJHOM CTOpPaHUM MPUPOIHOIO ra3a’?

Bricokuii ypoBeHb

Bapuant Ne 1

1. YcTaHoBUTE COOTBETCTBUE MCKY BCUICCTBOM H €I'0 ITPOUCXOKIACHUCM.

A) Kamnpon 1 )MmuHEpanbHOE
b) Tpunutpouemonosa 2)CUHTETHYECKOE
B) JlaBcan 3)HaTypanabHOE
C) N3omnpeHoBbIi Kaydyk 4)1CKYyCCTBEHHOE

) TlonuBUHUIXIIOPH T

2. BriOepuTe chipbe AJi MOTYUYEHUS:

A)yraekucioro rasza 1)xapOu KanpLus
b)a3zora 2)kapOoHAT KaJIbIUs
B)xucnopona 3)HUTpAT KaIus
INanerunena 4)auxpoMar aMMOHUS

5)HUTpPAT aMMOHUS

3.Mcnounb3ys TobKO 4 peakTrBa nojiyuute ruapokcua meau (11):

Oxcun menu (I1), cynbdar kanus, BOJOPOA, a30THASI KUCIOTA, TUIPOKCH KA.
CocraBbTe ypaBHEHUS XUMUYCCKUX PEAKITUN. YKaKUTE IPU3HAKH.

4.0npenenuTe MacCOBYIO JIOJIO CyJibduaa HaTpus U cyibdata xkenesza(ll) B cmecu,
eciu npu 00paboTke 22 T ee BOAOU BbIEIUICS T'a3, KOTopbii ipopearupoBai ¢ 800 r 5%
pactBopoM cyibhara meau(Il).
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5.HensBecTHOE OpraHNYECKOE BEIIECTBO NAET PEAKIIUI0 «CepeOpsTHOTO 3epKaiay,

a IIpu ,Z[O6aBJ'ICHI/II/I COJbI K paCTBOPY 3TOI'0 BCIICCTBA BLIACIIACTCS I'a3. CDOpMYJ'Ia
semectsa 1) CH;CHO 3) C,H, 2) HCOOH 4) CH;CH,COOH

Bapuant Ne2
1.C nOoMOIUIbI0 KAaKUX PEAKIUN TOTYyYaroT :
1) HUTpOLIEIITIONO03Y A) monuMepu3aluu
2) ¢enonpopmanbaeTUIHBIC CMOJIBI b) nonukonneHcauu
3) U30MPEHOBBIN KaydyK B) runponnsa
4) nonuspupHbIE BOJIOKHA I') nzomepusanuu

2.Pacnio3HaiiTe BEUIECTBA C IOMOIIBIO COOTBETCTBYIOLIMX peakTuBOB. Hanummre
YPaBHEHUS PEaKLIMA:

A) rekcas, 3TaHOJI 1)KOH
b ) anieron, riaunuH 2)HNO;
B) meTanoun, TpeTOyTHIIOBBINA CIUPT 3) CuO
I') ananuH, raunepuH 4)FeCl;

3.CpaBHUTE XUMHUUYECKHE CBOMCTBA IIMHKA U (hochopa. CocTaBbTe ypaBHEHHUS
XAMUYECKUX PEAKIINM:

1 )pacTBOpUMOCTH B BOJIE
2)OKHUCIIEHHUE KUCTIOPOJOM
3)B3auMOAEICTBUE BC PACTBOPOM T'HIPOKCUA HATPHUS
4)B3aMMO/ICIICTBHE C PACTBOPOM CEPHOM KHCIIOTHI
5) B3aUMOJIEUCTBUE C KOHIIEHTPUPOBAHHOM a30THOW KUCIOTOM.

4. MaccoBas 107151 IMHKA B €ro CIulaBe ¢ Melbto paBHa 25%. Paccunraiite kakas
Macca pacTBOpa ¢ MacCoBOM joJiel ruapokcuaa Hatpus 40% HeoOXoauma s
BeIAeNIeHUsT Meau n3 150 T aToro cruiasa.

5. HeusBecTHOE OpraHMyecKoe BEIIECTBO B3AUMOJICUCTBYET U C HATPUEM, U C
ruapokcuom meau(Il). @opmyna Bemectsa 1) CH;CHO 3) HOCH,CH,0OH 2)
CszOH 4) C6H5CH3

PexoMeHryemas 1ikaia OolieHUBAaHUS 3aJIaHU/ IIIKaJia IepeBojia B OTMETKY
100% - 85% - «5» 69% - 50% - «3»
84% - 70% - «4» 49% - 0% - «2»

Cnucok aureparypsl

1) Xumus. EI'D 2011. TpenupoBounsie Tectol/ T.H.JIutBuHOBA. - PocToB H/Jl: ®eHukc,
2011.
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MeToanuyeckue peKoMeHAaluu
10 NMPOBEJEHNI0 KOHTPOJIbHBIX PadoT /sl YYEHUKOB
9 u 11 knaccoB

dopmar 60x84/16.
Ve ned. 1. 9,82. Tupax 50 3k3.

N3natensctBo ['BOY IO «MHCTUTYT pa3zBuTusi 00pazoBanus» KpacHogapckoro kpas
350080, r. KpacHogap, yn. CopmoBckas, a. 167
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