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MOTYJ151/ TACITUTITUHBI:

— o0ecnedeHre (QyHAaAMEHTAIbHOM XMMHUYECKON MOJATOTOBKH, CIOCOO-
CTByIOIEH (OPMUPOBAHNIO MUPOBO33PEHHUS COBPEMEHHOT'O CIIELUAINCTA,
00€eCIIeunBaroIero ero 00meKyIbTYpPHOS Pa3BUTHE;

— (¢opMupoBaHME 3HAHUN OCHOBHBIX MOHSATHM W 3aKOHOB XUMHH,
CBOMCTB Ba)XKHEUIIMX BEILIECTB, OKPYKAIOUIUX YEJIOBEKA B MOBCEIHEBHOM
YKU3HHU, IPUPOJE, MPOMBIIUICHHOCTH, IOHUMaHUE CYTH XUMUYECKUX Tpe-

BpAIIeHU, YMEHUN MPUMEHSTH MMOJy4YE€HHbIE 3HAHUS MPHU PELICHUH IPO-
(heccMOHANBHBIX 3a/a4.




KontponeHast paboTa sBIISIETCSI COCTAaBHOM YacThbIO CaMOCTOSITETILHON paboOThl 00ydaromuxcs.
KonTtponpsHast paboTa no JUCHUIUINHE « XUMHSD».

Brimonaenne KOHTPOJIbHBIX pa60T HUMCECT LCJIbIO 3aKPCIIJICHUC 06y‘-IaIOH_II/IMI/IC$I IMOJIYYCHHBIX Ha
JEKUUAX TEOPETUUECKUX 3HAHUU M MPAKTUYECKOIO OIBITA, IPUOOPETEHHOro Ha J1abOpaTOPHBIX 3aHs-
THUSIX, TIPEyCMATPHUBACT CaMOCTOSITEIbHOE M3y4YeHHE POrPaMMHOTO yu4eOHOro Marepuaia o y4eOHu-
KaM ¥ y4eOHBIM MOCOOUSIM, BBITIOJTHEHHE WHANBUIYATbHON KOHTPOJIBHON PaOOTHI M MOJTOTOBKY K 3a4e-
Ty.

KonTponsHas paboTa 0/hKHA OBITH BIITOJIHEHA HA OJIHOM CTOPOHE Oeloii mucueit Oymaru ¢opma-
Ta A4 meyaTHBIM WIH PYKOIIMCHBIM CIIOCOOOM.

[Tpu BBINIOJIHEHUH KOHTPOJILHOM pabOThl HEOOXOMMO yKa3aTh HOMEp BapuaHTa (HOMep BapHaHTa
Ha3HayaeT MPEeTo1aBaTelb), HOMEp 3aaHHsI U IPHUBECTH €ro MOJTHOE YCIOBHE.

[Ipu BBIOJHEHUH KOHTPOJIBHOW paboTHI cienyeT oOpaTuTh BHUMAaHHUE Ha CIEIYIOLIUN MOMEHT:
OTBCTHI Ha BOITPOCHI JOJIPKHBI OBITH YCTKUMH, KOHKPECTHBIMHU U MOJIHOCTBIO COOTBCTCTBOBATL YCJIOBUIO
3agaun. B koHIIe paboThl 00S3aTENBHO CIeIyeT MPUBECTH CIIMCOK UCTIONIb30BaHHOM TUTEpaTypsl. PaboTa
JIOJDKHA OBITh aKKypaTHO oopMIiIeHa, TaTUPOBaHa, MOJANUCAHA CTYIEHTOM U MpEJCTaBlieHa B YHUBEp-
CHUTET Ha IMPOBEPKY HE MO3/IHEE, YEM 3a JBE HEIEIH JI0 Havyajla CECCHU.

C 1enbio OIEHKHM YPOBHS OCBOCHHWSI MaTephaia 1Mo KaKIOW KOHTPOJIBHOW paboTe MPOBOIUTCS
3amuTa paboThI.

B mepuos ceccuu CTYIGHT MOJTydaeT MPOBEPEHHYIO PadOTy M B CITydae MOJIOKUTEITHHON OIIEHKH
JOITyCKaeTcst 0 ee 3amuThl. Eciiu paboTa nMeeT oTpHIaTeNbHBINA OT3BIB, TO CTYICHT HE MOIMYCKASTCs
K ee 3ammute. Takas paboTa BO3BpamaeTcsi CTyISHTY, €€ CIenyeT JopadoTaTh C Y4EeTOM BCeX
3aMEYaHUH, U TIOCJIE ATOTO MPEICTABUTH K 3aIIHTE.

KonTponpHast paboTa, BBHITOJHEHHAs CTYIEHTOM IO JPYroMy BapHaHTy, Ha TIPOBEPKY HE
MPUHAMACTCS.

KonTpoabHas Nel

3amanue:
Tema 1. Ctpoenue aroma. Ilepuoaunveckuii 3aKoH
1. 3anumwure >IEKTPOHHYIO KOH(PUIYpAIUI0 U DJIEKTPOHHYIO CXEMY CTPOEHHUS BHEIIHErO YpPOBHS

aToMa JIEMEHTa C 3apsioM sijpa, paBHbIM +33. Onpenenure, KAKUMA XUMHYECKUMH CBOWCTBAMH 00-
JaJlaeT aTOM 3TOT0 JIEMEHTA.

2. 3anuumuTe 3JEeKTPOHHYI0 KOH(QUIypalHio aToMa BaHaJHs B OCHOBHOM COCTOSIHUM M BCE€ KBaHTO-
BbIC YHCJIAa €r0 HECHAapEeHHBIX NMEKTPOHOB. CKOIBKO CBOOOIHBIX d-OpOHTalieil COAepKUTCS Ha Tpel-
MOCJIEIHEM 3HepreTnyeckoM ypoBHe? Kakue xuMudeckrue CBOMCTBA MPOSIBISET aTOM BaHaAus?

3. Kakoit u3 nogypoBHeii: 4d wim 5S 3amoNHSAETCs AIEKTPOHAMHE B IIEPBYIO OYepe/in?

4. 3anuiuuTe 31EKTPOHHBIE KOH(DUIYpaALMK aTOMa MBIILbAKA U ero MoHa As*® | Hamuiure 31eKTpoH-
HO€ ypaBHEHHE Ipoliecca 00pa30BaHUs 3TOTO MOHA M3 HeWTpanbHOro atoma. Kakoe cBOHCTBO mpu
3TOM MPOSIBJIIET aTOM MBILIbsSIKA?

5. OObsAcHUTE, MOYEMY ATIOMUHUN M CKaHAWN HAXOJATCS B OJHOW IpyIiie, HO B Pa3HbIX HMOATPYII-
nax?

6. 3anummre >JeKTPOHHbIE KOHPUIYypalluu aTOMOB 3JeMEHTOB ¢ 3apsagamu saep +20 u +35. Iloxka-
KHUTE TpadUuecKu pacupesiesieHHe JIEKTPOHOB HAa BHEIIHHUX YPOBHSX U OIpPENEIUTe XUMHUECKUE
CBOIMCTBAa aTOMOB 3TUX HJIEMEHTOB.

7. 3anumure 51eKTpOHHbIE KOH(pUTypaiuu oHoB SN*2 u Sn*4. O6bACHUTE, KaK COOTHOCATCS DHEp-
MM MOHU3AIMH Y TUX HOHOB U UX PaIUyChI?



8. 3anummmure >MeKTpoHHBbIE KOH(uUryparuu uoHoB Cri* u S Hanumure 51eKTPOHHBIE ypaBHEHHUS
MIPOLIECCOB 0OPa30BAHMSI ITUX MOHOB U3 HEUTPAILHBIX aTOMOB. Kakue cBOWCTBA MPH 3TOM IPOSBISIOT
atomel Cr u S?

9. Kak BamsieT MOBBIIICHUE CTETICHN OKUCIICHUS DJIEMEHTA Ha CBOMCTBA €ro ruaApokcuoB? OTBEThTE
Ha BOTIPOC: KaKOH U3 IBYX THIPOKCHIIOB SBJIsETCS OoJiee cvutbHBIM ocHOBaHUeM: CuOH wnn Cu(OH)»;
Fe(OH)2 unu Fe(OH)3?

10. Kak u3MEHSIOTCSI CBOMCTBa XUMUYECKUX AIIEMEHTOB, MPOCTHIX BEIIECTB U MX COSAWHEHHH (OKCH-
JI0B ¥ TUAPOKCHUIOB) B INIaBHBIX noArpynnax? Paz0epure Ha npuMepe 3J€MEHTOB I1aBHOW MOArPYIIIbI
V rpynmsl.

11. PykoBoactBysice Ilepmoanueckoil cuctemMoi, onmpenennTe Kakod M3 3JIEMEHTOB — MarHui wiu
ATIOMUHUM 001aiaeT 60Jiee BEIPAKCHHBIMA METAJUTHYECKUMU CBOMCTBAMH.

12. Ha ocHOBaHUM IOJIOKEHHSI KPEMHHSI B TIEPUOIUYECKON CUCTEME JIEMEHTOB HAIHIIUTE €ro dJeK-
TPOHHYIO OopMYyITy U (DOPMYIIBI BBICIIETO OKCHAA, TUAPOKCHIA U XJIOPHUIA.

13. PykoBOACTBYSICh TIOJIOKEHHEM 3JIeMEeHTOB B Ilepmommdeckoil cucreme, ompenenuTe, Kakol u3
aTOMOB — cepa WJIU TeJUTyp MPOSIBIISIET O0Jiee CUIbHbIE HEMETAJUIMUECKUE CBOMCTBA.

14. Ha ocHOBaHWH dJIEKTPOHHBIX KOH(pUTyparuii atoMoB Ca U S yKaKUTe, KaKOH U3 3TUX DJIEMEHTOB
MPOSIBISAET METAIUINYECKHE, a KAKOM - HEMETAININYECKHE CBOWCTBA U ITOYeMYy?

15. Dnextponnas koHurypanus atoma umeet Bua: [Kr] 4d? 5s?. Onpenenute, KaKkoif 3T0 IEMEHT, U
KaKhe XMMHYECKHe CBOWCTBA MPOSIBIISET aTOM 3TOTO 3JIEMEHTA.

16. Onpenenute, KakKOW XMMHUYECKUN DIIEMEHT COACPKUT 32 anekTpoHa? Hamummre SIEKTPOHHYIO
KOH(UTypalMio aroMa 3TOT0 3JEMEHTa, COCTAaBbTE DJIEKTPOHHYIO CXEMY CTPOCHHUS €ro BHEIIHETO
YPOBHSA U YKa)XHUTE, KAKUMU XUMUYECKMU CBOMCTBaMHU 00J1a/1ae€T aTOM 3TOTO AJieMeHTa?

17. CocraBbTe 25eKTpoHHBIE (hopMysTsl aTOMOB A/ 1 Mn. Beinenute BajJeHTHBIE AJIEKTPOHBI U U300pa-
3ute rpaduuecKy WX pacrpeesieHUue Mo aTOMHBbIM opoutaisMm. KakuMmu XMMUYECKMMH CBONCTBaMH
00J1a/1at0T aTOMBI ATIOMUHMS U Mapranua’?

18. V kakoro u3 p-37eMeHTOB V Ipylibl MEpUOINIYECKOi cucTteMbl — hocdopa Ui CypbMbl — CUIIbHEE
BbIpaKeHbl HeMeTainueckue cBoiicta? [louemy? Kakoe u3 BOJOPOAHBIX COEIMHEHMN AHHBIX dJ€-
MEHTOB SIBJIsIeTCs 00Jiee CUIIbHBIM BOCCTaHOBUTEJIEM?

19. Yto ompenenser nonoxenue Ca u Br B 4-m nepuojie nepuoandeckoit cucremsl? Jlaiite oObsicHe-
HUE, UCXO/I U3 DJIEKTPOHHOTO CTPOCHHSI BHEITHUX SHEPreTHYECKUX YPOBHEH aTOMOB 3THX 3JIEMEHTOB.
[Touemy Ca naxonutcs Bo Il rpymnne, a Br - B VII rpynmne?

20. DneMeHThl KpeMHHI U TUTaH PACHOJIOKEHBI B OJIHOM rpymie nepuoandeckoil cucrembl. CocTaBbTe
ANIEKTPOHHBIE (POPMYIIBI ATOMOB STHX 3JIE€MEHTOB U CKAXKUTE, MOXKHO JIM CUUTATh UX DJIEKTPOHHBIMU
aHanoramMmu? OTBET MOSCHUTE.

Tema 2. XumMuueckas CBA3b
21. OOBsicHUTEe MeXaHHU3M 00pa30BaHMs KOBAJICHTHON XMMHUYECKOH CBsA3H B MoJiekyine HBr u onenure
CTETEeHb €€ MOJIIPHOCTH.
22. Kak U3MEHSAIOTCS CTENeHb MOJMSPHOCTH U JUIMHA XUMUYECKOUW CBSI3U B MOJIEKYNaX raJloreHOBOIO-
ponos (H-T', rme I' — Cl, Br, J) npu nocnenosarensrom nepexose or HCI k HJ?
23. OnpenenuTte XMMHYECKHUE CBOWCTBA, BAJIGHTHOCTh M BO3MOJKHBIE CTETICHH OKHCIIEHHUSI aToMa yriie-

poaa B OCHOBHOM U B036Y)KILCHHOM COCTOSHHAX.
24. Onpe;[eJmTe MaKCUMAJIbHYIO BAJICHTHOCTL KHUCJIOPOAa, (bTopa H CCPBbI, COCTABUB  3JICKTPOHHBLIC
CXEMbI CTPOCHHA BHCIITHHUX SHCPICTHIYCCKUX ypOBHeI‘;I ATOMOB 5THX 2JICMCHTOB.



25. Onpenenute, kakas cBsi3b C—N nmu C—H saBnsiercs Oosiee mosisipHOil. YKaxkuTe, K Aapy KaKOTo
aToMa MPOUCXOAUT CMEIICHUE 00IIEeH 3TEKTPOHHON Maphl.

26. OnpenenuTe BO3MOXKHBIE BaJICHTHOCTH aToMa cepbl. B OCHOBHOM MJIM BO30Y)KJICHHOM COCTOSTHHH
HAXOJSATCSI aTOMBI cepbl 1pHu oOpazoBaHuu Mosiekyl HoS u SO3?

27. OnpenenuTe XMMHYECKHE CBOHWCTBA aTOMa MBIIIBSIKA, €0 BaJICHTHOCTh M BO3MOKHBIC CTETICHU
OKHCIICHHSI B OCHOBHOM U BO30YKICHHOM COCTOSHHSAX. CKOJIBKO XMMHUYECKHX CBS3€ B MOJIEKYyIe
AsH3?

28. [IpuBenuTe pUMEpPHI MOJIEKYJI, B KOTOPBIX PEATHU3YIOTCS CIICAYIOIINE THITBI XMMHUECKUX CBSI3EHl:
a) KOBaJICHTHAas HETOJIsIpHast; 0) KOBaJIeHTHasl MOJIApHasi; B) HOHHas. OTBET 0ObsSCHHUTE.

29. Pacnipenenure monekynsl S, MgO, HF,CO B mopsinmke Bo3pacTaHus MOJIIPHOCTH CBsi3H. OTBET
MOJITBEPIUTE PACUETOM.

30. CoctaBbTe 2JICKTPOHHBIC (POPMYITBI CTPOSHHUST aTOMOB BOJOpoJia, xjopa u (propa. Ha ocHoBaHumM
CTPOCHHUSI BHEITHETO SHEPTETUYECKOTO YPOBHS ITUX aTOMOB NMPUBEIAUTE CXEMBI MEPEKPHIBAHUS DIICK-
TPOHHBIX 007aKOB Npu oOpasoBanuu Moisiekyn F2 u HCI. Kakas u3 3Tux Mosekyn o0pa3oBaHa KOBa-
JIEHTHOM MOJIIPHOM CBS3bIO?

Tema 3. Kitacchl HeOpraHM4eCcKMX coeJMHEHH i

31. JloxaxwuTe, uto okcua cBuHIa (I1) mmeer amdoTepHbIid Xapakrep.

32. U3 nepeunciennsix okcuaoB: CaO, ZnO, SOz, Fe203, CO, CuO, SiO2, Al,O3 Beimuiute Gopmy-
JIbI: @) OCHOBHBIX OKCHJIOB; 0) KHCIOTHBIX OKCHJIIOB; B) aMpOTepHBIX OKCHAOB. CocTaBbTe (POPMYIIBI
COOTBETCTBYIOIINX UM THIPOKCHJIOB.

33. Hanmumure ypaBHEHHS BCEX BO3MOMKHBIX PEAKIIUNA MEXIY CICAYIOIIUMH BEIIECTBAMHU, B3STHIMHU
momapHo: okcuj kamus, okcupa docdopa (V), THIPOKCHUI HATPHUs, CepHAs KHUCIOTa, TUAPOCYIbdar
HaTpUsl, THAPOKCH] OCPUIIIHSL.

34. Kakue u3 nmepeyncieHHbIX BEIIECTB OyIyT B3aMMOJICHCTBOBATh C PACTBOPOM THAPOKCH]IA HATPHSL:
P>0s, CO>, A1(OH)3, MgO, H2SO4. CocTaBhTe ypaBHEHHUSI COOTBETCTBYIOIIUX PEAKIIMH M HAa30BUTE
MOJIy4aeMbI€ MPOTYKTHI.

35. OOBsICHUTE 3aKOHOMEPHOCTh B U3MEHEHHUU KHCJIIOTHO-OCHOBHBIX CBOMCTB T'UAPOKCHJIOB AJIEMEHTOB
TpeThero nepuona Ilepuoaudeckoit cucremsl J[.1. MenneneeBa B MX BBICIINX CTEIICHIX OKUCICHUS.
36. Kakue HOBBIE coelMHEHUSI MOTYT OBITh MOJyYEHBI, €Cii B BaiieM pacnopspkeHuu UMEIOTCS clie-
JYIOIME BEIeCTBA: OKCHJI KallbLIUs, BOJA, COJSHAS KHUCIOTa, YTJEKUCIBIA ra3 U TUAPOKCHA OepHi-
nusi? HanumuTe ypaBHEHHS] COOTBETCTBYIOIINX PEAKIIHil.

37. Onpenenute, ¢ KaKUMH M3 MIEPEUUCIICHHBIX BEIIECTB pearupyeT azoTHas kuciora: CaO, Cr20s,
NaOH, P;0s, CaCO3, CO,. Hanuunre ypaBHEHHS] BOBMOXHBIX PEAKIUN.

38. Onpenenute, ¢ KaKUMH U3 MEPEUUCICHHBIX COCAUHEHUN OyIeT B3auMOJCHCTBOBATH OKCHJ CEPhI
(IV): NaOH, H3POs, H>0, Cr,03, MnSOs, Be(OH)>, HoSO4 u KC1. CocraBbTe ypaBHEHHS COOTBET-
CTBYIOIIUX PEAKIUH U HA30BUTE MOTy4aEMBbIE€ TPOTYKTHI.

39. C xakumu U3 nepeuucieHHbix coequHenuii: KOH, HNOz, Na;O, CO;, H>O Oyner B3auMomei-
CTBOBaTh OKCHJ antoMuHus? Hamuimure ypaBHEHHS BO3MOXKHBIX PEAKIMM W HA30BUTE MOTydaemble
MPOTYKTHI.

40. CocTaBbTe MOJICKYJISIPHBIE YPAaBHEHHS PEAKIUH, C TOMOIIHI0 KOTOPBIX MOKHO OCYILIECTBUTH Clie-
JYIOIIe TIPEeBPaICHHS:

Ca(OH); — CaCO3 — Ca(HCO3)2 — CaCO3—CO2 —(NH4)2COs.



Tema 4. DiekTposuTuyeckas Aucconuanus. Peakuun monnoro oomena. I'maposms conei

41. BpluncauTh KOHCTaHTY Auccouuanuu ykcycHol kucinotsl CH3COOH, 3Has, uto B 0,1M pactBope

oHa nuccouurpoBana Ha 1,32%.

42. Hanmumure ypaBHEHHS HIIEKTPOJIMTUYECKON TUCCOIMAIIMK COJIEH, TPUMEHIEMBIX B KadecTBe (oc-

dopubix ynoopennit: Ca(H2PO0s)2 , CaHPO4, K3POs. Ha3oBuTe 3TH COJH.

43. Beruncnutey 3nHauenne pH 0,1M pactBopa ruapokxcuna ammonusi NH4OH, mpunsB crenens

JUCCOITMAIIMU pacTBopa paBHOU 1%.

44, Hanumure ypaBHEHUS SJICKTPOJMTUYECKOW IUCCOIMALMU CIEAYIOMINX 3JEeKTpOoauToB: AICI3,

H2SO3, HC1, Na;HPO4, Cu(OH)>. Tlepeunciute 0COOEHHOCTH MPOIECCOB IUCCOIMMAIIUN CHIBHBIX U

CJ1a0BIX JIEKTPOJIUTOB.

45. BeIpa3uTh ¢ MOMOIIbIO HOHHOTO YpaBHeHUs cyniHocTh peakimu: Pb(NO3), + KI —

46. CocTaBbTe MOJICKYJISIPHBIC M HOHHBIE YPaBHEHUS PEaKIUi MEXIy BOAHBIMH PacTBOpaMU: a) Kap-

OoHaTa HaTpUs U CEPHOM KUCIOTHI; 0) CHIIMKATOM HATpUs U XJIOPUCTOBOJAOPOIHON KUCIOTHI; B) HOAM-

na xanus u Hutpara ceuHna (II).

47. CoctaBbTe JIBa PA3IMYHBIX YPABHEHHS B MOJICKYJISIPHON (opMe, KOTOpPhIe OYIyT COOTBETCTBOBATh

JIAHHOMY YpaBHEHHMIO B COKpaIIeHHOH HoHHOM (opme: NiZ* + S2~ = NiS.

48. CocTaBbTe MOJICKYJISIPHBIC M HOHHBIC YPaBHEHUS PEAKIIMIA MEXTy BOJHBIMU PACTBOPAMH: a) CYJb-

¢buaa Kaaus U CONSTHON KUCNOTHI;, 0) cynbdara xxene3a (II) u runpokcuaa HaTpus; B) HUTpaTa HUKEIS

(IT) u xopuna HaTpUSL.

49. Peakiiuu B pacTBOpax BhIPAXKAIOTCS CIEAYIOUTUMU HOHHBIMH YPaBHEHUSMHU:

a) 2H" + COs*” = CO2+ H20; 6) Ni**+S*= NiS; B) H* + OH = H>O.

CocTaBbTe MOJIEKY/SIPHBIE YPaBHEHUS 3TUX peakUUil U OOBSICHUTE MOPSAJIOK UX COCTABIICHUSL.

50. Hamumure B MOJIEKYJSIPHOM ¥ HOHHOW (popMax ypaBHEHHS PEaklUid B3aUMOJCHCTBUS MEXTY Clie-

TYIOIIMMHU BOJIHBIMHU pacTBopamu: a) xmopuaa xenesa (III) u ruapokcuma kanus; 0©) HUTpaTa Meau

(IT) u cynpduTa HaTPUs; B) XJIOPUAA KATBIUSA U HOIMIa HATPHSL.

51. OnpenenuTs XapakTep cpebl BOIHOTO pactBopa cosu ZNnCly.

52. MOXHO 71 HIPUTOTOBUTH PACTBOPHI, COAEPKAIME OJHOBPEMEHHO CIIAYIOIINE Maphl BEIIECTB: a)
ZnClzu NaOH; 6) AgNOsu Mg(CH3COO),?

CocTaBbTe MOJIEKYJSIPHbIE U HOHHBIE YPaBHEHUSI BOBMOYKHBIX PEaKI[Hil.

53. CocTaBbTe MOJIEKYJIIPHBbIE M HOHHBIE YPaBHEHUS PEAKIIMI B3aUMOJCHCTBUS MEXAY CICAYIOIINMU

BEIIECTBAMU: &) HUTpATOM Oapusi u cyabhaTom HaTpus; 0) KapOOHATOM HATPHS U CEPHON KHUCIOTOM.

54. Beipazute MOJEKYISPHBIMU ypaBHEHHUSIMHU PEAKLUH, MPOXOJAIINE B PACTBOpPaX MEXKIY CIEIyIO-

IIMMH BEIIECTBAMU: &) XJIOPUCTHIM KAJIBIIMEM U YTJIEKHCIBIM AMMOHUEM;

0) a30THOKHCIIBIM KaJlbIIEM U coodoti. B 4ueM 3akiitouaeTcsi CYIIHOCTh 3THX peakiuii? Kakum oaHum

MOHHBIM YPaBHEHHEM OHU MOTYT OBITh BBIPaXKEHBI?

55. O0bsicHUTE 00pa3oBaHME THJIPOKCHIA QIIOMUHHUS B pe3yiabTaTe MPOTEKAaHUs PpEeaKIUH:

Al13(SO4)3 + 3Ca(HCO3)2 = 3CaSO4 + 241(OH)3 + 6COs.

56. Ykaxure, Kakyro cpeay (KUCIYIO WIH IEI0YHY0) OyayT UMETh BCIEICTBUE I'MIPOJIN3a PACTBOPHI

conert cynvgpama meou (11) u xnopuoda ammonus. Hanumure ypaBHEHUS! COOTBETCTBYIOIIMX PEAKIIHHA.

57. Ilouemy pactBop NazS umeer menounyto, a pactBop ZnSO4 — kucayro cpeny? OTBET MOATBEPANUTE

MOHHO-MOJIEKYJISIPHBIMH U MOJIEKYJISIDHBIMU YPaBHEHUSIMHU.

58. Kakyro oxpacky npuobpetaer ¢peHonadranens B pactBope auerara HaTpusit CH3COONa? ITouemy

OKpacka NpU HArpeBaHWU YCWJIMBAETCS, a MpH OXJaxkJeHuun ocnabeBaer? CocTaBbT€ MOHHO-

MOJIEKYJISIPHOE U MOJIEKYJISIPHOE YpaBHEHUS THPOJIN3a ATOH coJIn.



59. B kakoii et Oyner okpamieH nakmyc B BoaHbIX pactBopax NHiCl, NaxCOs u NaNOsz? Otser
000CHYITE, COCTaBUB yPaBHEHUS PEAKLUI TUAPOIIN3A TAaHHBIX COJICH.

60. Kakue u3 coneii: CaS, NaNOs wim FeCls moaseprarorcs ruaposunzy? [Touemy? CocraBbTe HOHHBIC
Y MOJICKYJISIPHBIC YPaBHEHHS THAPOJIM3a COOTBETCTBYIOIIMX COJICH 10 TepBoi cryneHn. KakoB xapak-
TEp Cpelibl BOTHBIX PACTBOPOB ITUX COJICH?

Tema 5. OKkHCIANTEIBHO-BOCCTAHOBUTEIbHbIC PEAKINH

61. OnpenenuTh cTeNeHb OKUCIIEHHS BaHaaus B MoJekyie NasV20s.
62. MeToz0oM 3JIeKTPOHHOTO OanaHca moadoepuTe KOdPPHUIUEHTH B ypaBHEHHUAX PEAKIUH. YKaKUTE
OKHCITUTENh © BOCCTAHOBUTEITh, IIPOLIECCH OKUCIICHUSI M BOCCTAHOBIICHHS.
HNO2 — HNOs + NO +H:0.

63. OnpenenuTh cTenenb OKUCIeH s kKpeMHus B noHe SiOs*,
64. MeTooM >IeKTPOHHOTO OanaHca rmoadoepute KodpGUuIneHTsl B ypaBHEHHSIX PEaKIHid. YKaKUTe
OKHCITUTENTh U BOCCTAHOBHTEITh, IIPOIIECCH OKUCIICHUST M BOCCTAHOBIICHHS.

KC103 — KC104 + KC1.
65. OnpenenuTh, OKUCIIEHUEM WIIH BOCCTAHOBJICHUEM SIBIISTFOTCS TAHHBIE TIEPEXOIBI:

a) H20, - Oz, 6) MnOs~ — MnO.
66. MeTo0M 2JIeKTpOHHOTO OanaHca moaoepuTe KOXPPHUIMEHTH B YPAaBHEHHSX PEaKIUi. YKaKHTEe
OKHUCJIUTEh U BOCCTAHOBUTEIb, IPOLIECCHI OKUCICHUS U BOCCTAHOBJICHHUS.
MnOz+ HC1 — MnCl; + Cl; + H20.

67. OnpenenuTh CTENEeHb OKUCIICHHs MapraHiia B Mosiekyinax KMnOs u MnO:
68. MeTooM amekTpoHHOTO OanaHca moaoepute KOA(P(GUIIMEHTH B YPAaBHCHMSIX PEAKIUN. YKaKUTE
OKHUCJIUTEh U BOCCTAHOBUTEIb, IPOLIECCHI OKUCICHUS U BOCCTAHOBJICHHUS.

KCIOs + S — KC1 + SOa.
69. Onpenenuth crenenb okucieHus: xpoma B Mmojiekyinax NaCrOz u NaxCrOgy
70. MeToioM 3J1eKTpOHHOTO OanaHca moaoepute KOAP(GUIMEHTH B YPaBHEHUAX PEAKIHMH. YKAKUTE
OKHUCJIUTEJIb U BOCCTAHOBUTEIb, IPOLIECCHI OKUCICHUS U BOCCTAHOBJICHHUS.

Mn2O3 + Si — SiO2 + Mn.

Tema 6. XuMunueckue cBOMCTBA MeTAJ1JI0B

71. Menp He B3aMMOJEHUCTBYET ¢ pa30aBICHHON CEpHON KUCIOTOW, HO pACTBOPSETCS B KOHIICHTPUPO-
BaHHOU kucjore. B ueM npuunna Habnrogaemoro sisneHusi? CoctaBbTe ypaBHEHHE COOTBETCTBYIOLIEH
peaxiuy, a TaKkke HAMUIIUTE PEeakliy B3aUMOJICHCTBHS MeIn ¢ pa30aBIeHHON 1 KOHIIEHTPUPOBAHHOM
HNO3. KoaddunneHnTtsl B ypaBHEHUSAX peakiiuii HO0EpUTE METOJIOM SJIEKTPOHHOTO OanaHca.

72. HanumuTe ypaBHEHHs BO3MOXHBIX PEaKLMi B3aUMOJeHcTBUS kene3a ¢ kucinotamu: HCI(kony.),
H2SO04(paz6.), H2SOu(kony.), HNO3(pasz6.), HNOz(kony.)? Tlouemy B KHCIOTax BBICOKOW KOHIIEHTpA-
un (H2SO4 u HNO3) xene3o pactBopsieTcst Tosibko pu HarpeBaHuu? KoauuneHTs! B ypaBHEHUAX
peakuuii noadoepuTe METo10M JIEKTPOHHOTO OanaHca.

73. HanumuTe ypaBHEHUS XUMHYECKUX peakUud B3aMMOJEHCTBHsS LMHKa ¢ pactBopamu: HCI,
H2SOu(kony.), HNO3(pa36.) n NaOH. Koaddunmuentsr B ypaBHEHUSX peakiuii mog0epuTe METOI0M
AJIEKTPOHHOTO OanaHca.



74. Tlpemioxute cnocoObl MepeBosa B pacTBOpP OOpa3loB CIUIABOB JIATYHH (MaccoBas JOJsI MeIu
69,5%, ocranpHOE - IMHK) U crioco0 pa3aenenus. [lpuBeaure ypaBHEHUS! COOTBETCTBYIOLINX PEAKIIUH.
KoadduuneHTs! B ypaBHEHHUIX peakiiil moadepuTe METOJ0M SIEKTPOHHOTO OaaHca.

75.C kakuMM W3  TEPEYMCICHHBIX  KUCJIOT  B3auMmojeiictByer  wmenb:  HCI(kony.),
H2SOa4(pasz6.), H2SOs (kony.), HNO3z(paz6.). KosddunmeHTsl B ypaBHEHUSX pEaKIUil MOJA0EpUTE Me-
TOJIOM 3JIEKTPOHHOTO OajaHca.

76.C KakUMH W3 TIEPEUYUCICHHBIX  COCOMHEHUN  B3auMoOZEWCTBYeT  amoMuHuii:  H20,
HCl(xony.), H2SOu(pa36.), HNO3(pa3z6.), NaOH. Hanummure ypaBHEHUSI BO3MOXXHBIX peakuuid. Ko-
3¢hGUIMEHTHI B ypaBHEHUSX PEAKIIUN MOA0EpUTE METOIOM AJIEKTPOHHOTO OajaHca.

77. Ilpennoxute crnocoObl MEpeBoJia B pacTBOp 00pas3lioB Opouzwi (MaccoBas moist memu 89,5%,
OCTaJIbHOE — OJIOBO) | croco® pasneneHus. [IpuBenure ypaBHeHHS COOTBETCTBYIOUIMX peakmmii. Ko-
3¢ GUIMEHTHI B ypaBHEHUSX PEAKIIUN MOA0EpUTE METOIOM AJIEKTPOHHOTO OaiaHca.

78. C xakuMu U3 TIEPEUHCIICHHBIX COSTUHEHMH B3anmoaeiicTByer Marauii: H>O, NaOH, H2SOs(pas6.),
H2SOu(kony.), HNO3(paz6.), HNO3(kony.)? HanummiTe ypaBHEHHS BO3MOXKHBIX peaknnid. Koadduiim-
€HTHI B YPaBHEHHSX PEAKIHH 1OI0EpUTE METOIOM JIEKTPOHHOTO OaiaHca.

79. CocTaBbTe ypaBHEHHWS pEaKIMil B3aMMOACUCTBUS HuKels C COJNAHOU, Pa30aBICHHON CEpHON W
a30THOM KucioTamu (mpu HarpeBanun). KoappuimeHTsl B ypaBHEHUAX peakiuil moadepuTe METo10M
ANIEKTPOHHOTO OajaHca.

80. CocTaBbTe ypaBHEHHS pEaKIHii B3aNMOICHUCTBHS cepedpa ¢ pa30aBIeHHON M KOHIIEHTPHPOBAHHOM
a30THOM KuciaoTor. OOBSICHUTE, ITOYEMY CepeOpo HE B3aUMOJICHCTBYET ¢ pa30aBIEHHOW CEPHOU KHC-
JIOTOM, B TO BPEMs KaKk pacTBOpsieTcsl B KoHIeHTpupoBaHHOW H2SO4. Hanmumure ypaBHeHHe mpoTeka-
romei peakuun. KoapduimenTsl B ypaBHEHHSIX peakuid MOI0EpUTE METOJOM SJIEKTPOHHOTO OaaH-
ca.

BapuaHnTsbl:

Ne Bapu- Homepa 3agannii
aHTa 1 2 3 4 5 6 7 8
1 1 11 21 31 41 51 61 71
2 2 12 22 32 42 52 62 72
3 3 13 23 33 43 53 63 73
4 4 14 24 34 44 54 64 74
5 5 15 25 35 45 55 65 75
6 6 16 26 36 46 56 66 76
7 7 17 27 37 47 57 67 77
8 8 18 28 38 48 58 68 78
9. 9 19 29 39 49 59 69 79
10. 10 20 30 40 50 60 70 80

Kpurepuu onenku:

KoHnTponpHas paboTa OlleHHBAETCS MOJ0KUTEIBbHO U JOMYCKAeTCs 10 3aIIMUThI, €CIH BBITIOJN-
HEHO npaBuwibHO He MeHee 30 % 3ananuii u

[ ] crymenT mokassiBaeT riry0OKO€ M TOJHOE OBJIAJEHHE COJAEPKAHMEM y4eOHOrO MaTepuaa,
YMEHHE MPAKTUYECKH MPUMEHSTh TEOPETUUECKUE 3HAHUS, BHICKA3bIBaTh U OOOCHOBBIBATH CBOU CYXK-
JI€HUsT; OTBET U3JI0KEH TPAMOTHO U JIOTUYHO;




[] cTymeHT mOMHO OCBOWIJI y4eOHBIM Marepual, BIaJeeT HAYYHO-TOHSATHHHBIM araparoM,
OPUCHTHPYCTCA B USYYCHHOM MATCPUAJIC, OCOSHAHHO MMPUMCHACT TCOPCTUIYCCKUC 3HAHUS HA IIPAKTUKE,
IPaMOTHO U3JIaraeT OTBET,

[ ] ecnu crynenT oOHapy:KUBaeT 3HaHHE M NOHMMAHUE OCHOBHBIX IOJOXKEHHMH yu4eOHOro Ma-
Tepuaia, HO M3JIaraeT ero HEeMoJHO, HeTOCIeA0BATEIbHO, IOYCKAaeT HETOYHOCTH, B IPUMEHEHHH TEO-
PETUYECKUX 3HAHUM IIPU OTBETE HA IPAKTUKO-OPUEHTHUPOBAHHBIC BONPOCHI, HE YMEET JOKA3aTEJIbHO
000CHOBAaTh COOCTBEHHBIC CY)KJICHUS, HO COICpX)aHue U (opmMa OTBETa UMEIOT OT/IEIbHBIE HETOYHO-
CTH.

KoHTponbHast paboTa OIIEHUBACTCS OTPULATENBHO U HE JOIYCKACTCS JIO 3alIUTHI, €CIIA BbI-
MoJIHEeHO npaBuiibHO MeHee 30 % 3amanuii u

— CTYJICHT UMEET pa3pO3HCHHBIC, OCCCHCTEMHBIE 3HAHMUS, JOMYCKAeT OIIMOKA B OIPEICICHUH
0a30BBIX HOHﬂTHﬁ, HCKaXacCT UX CMBICJI; HC MOKCT MPAKTUYCCKU IPUMCHATb TCOPETUICCKUC 3HAHUA.
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